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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
mpotokot Ne 12 or« 4 » 7 2018 r
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 0Opa3zoBarenbHOro cranaapra Beiciiero odpazosanus (PI'OC BO) no HampaBiieHHIO
noarotoBku (crnenuanbHocT) 11.03.01 Pagnorexnuka, yreepxkaennoro 06.03.2015 roga, paccMoTpeHa u

onoOpena Ha 3acenanuu kadenpet PTC «  » 20 roma, mpoTokon No
Pa3pabotuuk:
npodeccop kadenpsr kad. PTC B. U. Tucnenko

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTlIacoBaHa ¢ (haKyJIbTeTOM U BbIITyCKarolle kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeMyIOIMNiA BBITYCKAIOIICH Kad.

PCC A. B. ®arees
DKCHEPTHI:

JlotieHT kKadeapsl paIHOTEX HUIECKUX
cuctem (PTC) B. A. I'pomoB

Crapuuuii npenopasarelb Kadeapbl
PaMO3IEKTPOHUKHU U CUCTEM CBSI3U
(PCCO) 1O. B. 3enenenxas
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1. Heau u 3axa4m QM CHUTLTHHBI

1.1. Heau TUCHUNIHHBI

[lenb Kypca COCTOUT

B M3YYEHUU OCHOB CTaTHCTUYECKOW TEOPHH CHHTE3a ONTHMAIBHBIX YCTPOWUCTB 00pabOTKU mpu
pelIeHUH 3a7ad pa3jIuveHHs, OOHAPY)KCHHS M OIEHKH MapaMeTpPOB IOJIC3HBIX CUTHAJIOB NMPH HAIWNYUHU
MMOMEX B CUCTEMAaX PaJMOCBI3U, PAJANOJIOKAIIMHU, PAIMOHABUTALINN;

B U3Y4YEHUU CITOCOOOB 00PaOOTKM CUTHAJIOB M TTIOMEX B YCTPOWCTBAaX OOHAPYKECHHUSI, pa3IMUCHUS U
OIICHKM HEHM3BECTHBIX IMapaMEeTPOB CUTHAJIOB IMPH HAJIWYMU IOMEXU B BHJEC COOCTBEHHOTO ITyma
MIPUEMHUKA.

1.2. 3agaum AMCHMIINHBI

—  H3YYUTh CTATUCTHUYECKYIO METO/IOJIOTHIO OMUCAHUS CITy4YallHbIX CUTHAJIOB;

— W3Y4YUTh CTAaTUCTUYECKUE CBOMCTBA MU XapaKTEPUCTUKU CMECH PETryISIPHOIO CHUTHAlla |
rayCCOBCKOTO LITyMa;

—  H3Y4YUTh B3aUMOCBS3b IAPAMETPOB PETYISIPHOTO CHUTHAJa M €ro YacTOTHO BPEMEHHOM
KOPPEIAIMOHHON (PYHKITNH;

—  U3YYUTh XapPaKTEPUCTUKH JTUHEHHOTO COITIACOBAHHOTO (PHIIBTPA U MIPUHIIUIIBI €0 TOCTPOCHUS
JIJIS TUIIOBBIX CHUTHAJIOB;

—  H3YYUTh XapaKTEPUCTUKU U YCTPOMUCTBA ONTUMAIBHOTO pa3iuueHus (0OHApYKEHUs) CUTHAJA
Ha (oHe myma;

—  U3YYUTh CHOCOOBI TMOCTPOCHHUS U aITOPUTMBI OOpPaOOTKM CHUTHAJIOB B ONTHUMAJbHBIX
YCTPOMCTBAX OLIEHKH [MapaMeTPOB CUTHaja

2. Mecto aucunniimubl B ctpykrype OITIOIIT

Hucnunnuna «Craructudeckas Teopust paguorexuuyeckux cucrem» (b1.B.JIB.5.1) otHOocutes k
6moky 1 (BapuaTuBHAs 4acTh).

[IpenmiecTByrOMMH  TUCUUIUIMHAMHY, (QOPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCA:
Maremarnueckuid aHanu3, OCHOBbI CTaTUCTHUYECKOW paJUOTEXHUKH, PaauoTexHUYeckue Lenu u
CUTHAJIBL.

[TocneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3allluTa BBIMYCKHOW KBaTU(DHUKAIMOHHOW pPabOTHI,
BKJIIOYasl OATOTOBKY K MPOLIEYPE 3aIIUTHI U IPOLEAYpPY 3aluThl, [IpeaiuniaoMuas npakTuka.

3. TpeGoBaHus K pe3yJbTaTaM 0CBOCHUS JMCUHUIIIMHbI

[Tpouecc n3yueHus: AMCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIUN:

— TIK-1 cnocoOHOCTBIO BBINONHATH MAaTeMaTHYECKOE MOJEIMPOBAHUE OOBEKTOB U MPOIIECCOB
[0 THUIOBBIM METOIMKAaM, B TOM 4YHCIIE C HCIOJIb30BAHMEM CTAaHJIAPTHHIX MAKETOB IPUKIIAJHBIX
IIpOrpaMM;

— TIK-4 cniocoGHOCTBIO MPOBOAUTH MPEIBAPUTEIBHOE TEXHUKO-3KOHOMHUYECKOE 00OCHOBAaHUE
IIPOEKTOB PAJTUOTEXHUUECKUX YCTPONCTB U CUCTEM;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUiCs JOKEH:

— 3HaTh (U3MYECKKMH CMBICI CTAaTHCTUYECKUX XapaKTepUCTUK CIy4alHBIX CHUTHAJIOB;
B3alMOCBS3b [TaPAMETPOB IOJIE3HOIO CUTHAja U MapaMeTPOB €r0 YaCTOTHO-BPEMEHHOU KOPPEISILIMOHHON
(GYHKIMH; TOCTAHOBKY U METOJIOJIOTHIO PEIICHHUS 33/1a4 CTaTUCTUYECKOTO CUHTE3a ONTUMAIIBHBIX CUCTEM
pasnuyeHus, oOHApyXEHHUS U OLIEHKHM IapaMeTpOB paJUOCHCTEMax CBSI3U , JIOKAIMM M HaBUTALUY;
TUIIOBBIE CTPYKTYPbl CTaTUCTUYECKH ONTHUMAJIbHBIX YCTPOWCTB DPA3lIUyYEHUsl, OOHAPYKEHUSI U OLEHKH
napaMeTpoB paJInOCUTHAJIOB Ha (hOHE OEI0ro raycCoBCKOro IIyMa;

— yMeThb U3JIOKUTh MOCTAHOBKY 3a/Ja4ll CHUHTE3a ONTHUMAJIbHBIX YCTPOMCTB OOHapyKEHHS,
pa3NuYeHHs U OLEHKH IapaMeTpPoOB CHTHAJIOB Ha (poHE IIymMa B TEPMUHAX CTAaTUCTUYECKOH Teopuu
MIPOBEPKHU TUIIOTE3 U TEOPUU OLEHOK; MPEACTaBUTh 0000IEHHBIE CTPYKTYPHBIE CXEMbI OOHAPYKUTENS U
pasauuuTeNsl AETEPMUHUPOBAHHBIX CUTHAJIOB M MOSCHUTh MX paboTy; OLEHUTH BIUSHUE MapaMeTpOB
pagMoCUTrHalla U TayCCOBCKOM NMOMEXM Ha NOTEHIHUAIbHbIE NTOMEXOYCTOWYMBOCTH M TOYHOCTH CHUCTEM
PaanoCBA3H, JOKAIIMY U HAaBUTALIUU.

— BJAaJeThb CYIIECTBYIOUIEH B CpeA€ CHELHAINCTOB TEPMHUHOJOTHEN JUId CTaTUCTHUYECKOMN
OIMCAHUS CBOICTB CUTHAJIOB U TIOMEX Ha OCHOBE METOJIOB CTaTUCTUYECKON PaInOTEXHUKU
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4. O0beM IMCHUIIMHBI U BUAbI Y4eOHOIl padoThl
OO0mas TpyIoeMKOCTh JUCHHUIUIMHBI coCTaBisieT 3.0 3aueTHBIX EIUHUIIBI W TPEACTABICHA B

tabnuue 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI
Bunbt yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
5 cemecTp
AynuTopHbIe 3aHATH (BCETO) 60 60
Jlekuun 24 24
[IpakTudeckue 3aHATUSL 36 36
CamocrosiTenpHas pabota (Bcero) 48 48
[IpopaboTka IeKIMOHHOTO MaTepraa 22 22
[TonroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 26 26
Bcero (6e3 sx3ameHa) 108 108
OO01mast TpPyI0eMKOCTb, 4 108 108
3aueTHbIe EquHAIIB 3.0 3.0
5. ConepxaHue TMCUMILTUHBI
5.1. Pa3aeJibl AUCHUIIMHBI U BUAbI 3aHATHI
Paznensl AMCHMITIUHBL U BUBI 3aHATUH MPUBEIACHBI B TabuIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHGBL U BUABI 3aHATHA
(] o . } . o o]
Hazpanust pa3iefoB AUCHMILIMHEL = <8 %8035 &4 ©g8sLs32g s
5 cemecTp
1 MaremaTu4eckue MOJIeNIA CUTHAJIOB U 6 8 10 24 IK-1
MOMEX B PaJHMOTEXHUYECKUX CHCTEMaX
2 OCHOBBI CTaTUCTUYECKON TEOPUU 8 14 18 40 [K-1, T1K-4
oOHapyXeHHUs U Pa3InYCHHs CUTHAJIOB Ha
dboHe momexu
3 OCHOBBI CTaTUCTUYECKON TEOPUU OLIEHOK 10 14 20 44 IK-1, T1IK-4
HEU3BECTHBIX MapaMeTPOB CUTHANA MIPH
HAJTMYUU TIoMeX. PaspernieHrne CUTHAIIOB 110
napaMmeTpam.
Hroro 3a cemectp 24 36 48 108
Hroro 24 36 48 108
5.2. Conep:xkaHue pa3aesioB JUCHUILIMHBI (110 JEKIHAM)
Coneprkanue pa3esioB JTUCHUTUINH (TI0 JIEKIMSIM) MPUBEICHO B Taduie 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCIUILUIHH (TIO JEKITUSM)
0]
Hassanus paszenos CozeprkaHne paseloB HCIMILINHEL (0 JekimsaM) - 9 & 3.5 § 8
5 cemecTp
1 Maremaruueckue Knaccudukarus curanoB u coobmenuid. OyHKius 6 TIK-1
MOJICITA CUTHAJIOB H pa3u4rs CUTHAJIOB. UacTOTHO-BpeMEHHas
MoMeX B KOppEeNSUOHHAS (PYHKITUS Y3KOMOIOCHOTO
PAIMOTEXHUICCKUX paJMOCUTHAJIA U €€ CTPYKTypa. DyHKIHS
CUCTEMax HEOTpeIEeTCHHOCTH PaIMOCUTHATIA U CBA3H €€
IapaMeTpoB ¢ MapaMeTpamMH paJrioCHUTHAIIA.
[Tpuniun HeonpeneneHHocTH. [IpuMeps! QyHKIHMIA
HEOIPEICIICHHOCTH MTPOCTHIX U CIIOKHBIX
4
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MMITYJIbCHBIX CUTHAJIOB. CTallMOHApHAas TayCCOBCKas
cinydaiiHasg nomexa. benbiii mym. Cratuctuueckue
cBolicTBa orubatromei u pa3bl CMECH PETYIISIPHOTO
CHTHAJIa U TayCCOBCKOM NoMeXH. Paguokanai u ero
cBolicTBa. Mozienb curuasna B OJTHOJIy4€BOM U
MHOTOJIy4eBOM KaHanax. [IpocTpaHncTBeHHbIE
YaCTOTHBIE U BPEMEHHbBIE UCKAKEHUSI CTPYKTYPBI
ANEKTPOMArHUTHOIO TOJISl B MECTE ITPUEMA.
["ayccoBckast MoJenb MOJE3HOIO CUrHala B
MHOT'OJIy4€BOM KaHaJIe.

Hroro
2 OCHOBBI OO01mas XxapakTeprcTHKa 33/1ad CTaTUCTUICCKON 8 ITK-1, TIK-
craructuieckoit Teopun  Teopun PTC. CornacoBaHHbBIN TUHEHHBIN QUIBTP: 4
OOHapy>XeHUs U MMITYJIbCHAsI PEaKI[Usl 1 KOMIUIEKCHAsI 4YaCTOTHAs
pa3IMyueHusi CUTHAJIOB Ha  XapaKTepUCTUKA COITIaCOBaHHOTO puibTpa; hopma
done momexu CUTHAaJIa Ha BBIXOJIE Y OTHOILIEHHE YPOBHEH CUTHala K

IIyMY Ha BBIXOJI€ COITIACOBAHHOTO (DUIIBTPA.
[TpuMepbI MOCTPOCHHUS COTIIACOBAHHBIX (DHIIBTPOB:
GWIBTP AJIS IPSAMOYTOJIBHOTO PAJMOUMITYIIbCA C
IPSMOYTOJIBHON OrHOaroIme; s MPsIMOYTOJILHOTO
panuouMIynbca ¢ (pa3okog0BONM MaHUITYIISLUEH
(®KM), bunsTp i HavKu KOTePEeHTHBIX
panuouMiynbcoB. baliecoBckas Teopust CUHTE3a
ONTUMAJILHOTO TIPUEMHHKA - Pa3THUUTEIS
(oOHapy>KuTeINs) CUTHAJA PU HAIUYUH TOMEX:
(GyHKLMS IOTEPh; CpeHUI OallecoB pUCK; OTHOLLIECHHUE
npasaonofo6us. CTpykTypa OlTUMaIbHOTO
IIPUEMHHKA — pa3InYUTENS (OOHApYKUTENS)
JIETEPMUHUPOBAHHOI'O CUTHAIA Ha (oHe Gesoro
rayccoBa IlymMa: KOPpeIsIMOHHbBIN IPHEMHUK U
IPUEMHHK C COITIACOBAaHHBIM (PUIIBTPOM.
CrarucTudeckne XapakTepruCcTHKa KauecTBa
pasndeHus: 1 OOHAPYKEHHUSL.

Hroro 8
3 OcHoBBI OneHky napaMeTpoB CUTHAJIOB U X CBOMCTBA. 10  IIK-1, IIK-
cTaructudyeckor Teopun  baiiecoBckast Teopust OIIEHOK: (PYHKIIUS MTOTEPH; 4
OIIEHOK HEN3BECTHBIX 0aileCOBCKMI PUCK; ONITUMAaJIbHBIE OalieCOBCKHE
napaMeTpoB CUTHANA IPH  OlleHKU. DYHKIINS MPaBI0-TI0A00HS U MAKCUMAIBHO
HAJIUYMU TIOMEX. npaBAonoa00HkIe O1eHKH. COBMECTHBIEC OIIEHKH.
Pazpemenne curnanos no MeToJ HaMMEHBIIMX KBAJAPATOB: ONEPATOP OLIEHKU B
rapaMeTpam. JIMHEHHBIX MOACIIIX; CTAaTUCTUYECKHUE CBOMCTBA

oneHok MHK. IIpumepsl 011eHOK HEN3BECTHBIX
napameTpoB. OO01ast CTpyKTypHasi cXxema
ONTUMAaJIbHOIO U3MEPUTEIIA ITapaMeTpa CUrHaIa
u3BeCcTHOM opmbl. CTaTUCTUYECKHUE XapAaKTEPUCTUKH
(cpenHee u nucriepcHs) MAaKCUMAJIbHO
MPaBIONOA0OHON OLIEHKH MapamMeTpa CUrHajia npu
OO0JIBIIIOM OTHOILIEHHH YPOBHS CUTHANA K IIYMY.
OnTumanbHast OIleHKa aMJIMTYIbl U HauaJdbHOU (ha3bl
perynsapHoro curtana. Uupopmanus no ®umiepy.
HepasenctBo Kpamepa — Pao.

Hroro 10
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24

Nroro 3a cemecTp

5.3. Pa3nespl AMCHMILUIMHBI M MEKIMCHUILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TMPeAbITYIIUMHU)
U ofecneynBaeMbIMU (MOCJAETYIONUMH) TUCHUNIIMHAMHA
Paznensl qUCIUTIIMHBI M MEKIUCITUTIIMHAPHBIC CBSI3M C 00CCIIEUMBAONTUMU (MPEABITYIIUMHA) U
obecrnieunBaeMbIMHE (TTOCIICAYIOMIMMH ) TUCIUTUTMHAMY TIPEICTaBICHBI B Tabmuiie 5.3.
Tabnuna 5.3 — Pa3aensl AMCIUTUIMHBI 1 MK IUCITUTIIMHAPHBIC CBS3U

Ne paznenoB qaHHOM NUCUMIUIAHBL, s
KOTOPBIX HEOOXOIMMO U3YyUYCHHE
JUCIIATIINH
1 2 3
[IpenmecTByronme JuCHUIIIMHBI
1 MareMaTH4eCKU aHAIIN3 + + +
2 OCHOBBI CTaTUCTUYECKON PaIMOTEXHUKU + + +
3 PaguoTrexHUYeCKHE LENHA U CUTHAIIBI + + +
[Tocnenyromue qUCHUTIITUHBL

1 3amuTa BHIMTYCKHOM KBaTH(PUKAITMOHHOMN pabOThI,
BKJIIOYas MOATOTOBKY K MPOLICAYpE 3alUTHI U IIPOLECAYPY + + +
3aIIATEI
2 HpeImHHJIOMHasI IIpaKTHKa + + +

5.4. CooTBeTcTBHE KOMIIETEHUMH, opMHUPYyeMbIX IPH W3Y4YEeHUH TUCHUHUILIUHBI, 1 BU0B 3aHATHI
CooTBercTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYEHUH AWCLUMILIMHBI, U BHUJIOB 3aHSITUN

IIpeJICTaBIeHO B Tabnuue 5.4.
Tabmuna 5.4 — CooTBeTCTBUE KOMIETEHIMH, (GOPMHUPYEMBIX NPU H3YYEHUU AUCLUUIUIMHBI, U BHJIOB

3aHATUHA

0] o
= = Busl 3aHsTHI
55 = o . -8 S - oo DopMBbI KOHTPOJIS
Y E = o Q% » = U = av
[1K-1 + + + Jlomamaee 3aganaue, Koncnekr
camonoaroroBku, Onpoc Ha
3aHATHUSAX, 3adeT, TecT
[1K-4 + + + Jlomamiaee 3ananue, KoHcnekr
caMonoJroroBku, Onpoc Ha
3aHATUIX, 3a4eT

6. UaTepakTuBHBIE MeTOABI H GOPMBbI OPraHU3ALHHN 00yUCHH S
He mpenycmorpeno PVYIL
7. JlabopaTropHble padoThI
He npenycmorpeno PYIIL.
8. IlpakTHyeckne 3aHATHA (CEMHUHAPDI)

HaumeHoBaHMe NpakTHYECKUX 3aHATUN (CEMUHApOB) MpuBeaeHO B Tabnuue 8.1.
Tabnuua 8.1 — HaumeHoBaHMe MpakTHYECKHUX 3aHATUHN (CEMUHAPOB)

9] f o]
Hassanus pasnenos HanMmeHOBaHHe MPaKTHUYECKHX 3aHaTHil (cemuHapoB) | S £ 2 = & 2
5 cemecTp
1 Maremarnueckue @yHKIMSA pa3Iudusl CUTHAIOB. YaCTOTHO-BpEMEHHAs 8 [K-1
MOJIEJIN CUTHAJIOB U KOppeISIIMOHHAs (PYHKLUS Y3KOIIOJIOCHOTO CUTHAJIA.
IIOMEX B @yHKIMS HEONPENEIEHHOCTH CUrHaia. [IpuHimn
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PaAMOTEXHUYECKUX HEOIpeeICHHOCTH B painoyioKaui.CTaTuCTHYeCKHe
CHCTEMAX CBOICTBAa CUTHAJIOB U NoMeX. Pacnpenenenue
BEPOSTHOCTEH Orubdaromieit u a3bl CMECH CUTHAIA U
rayCCOBCKOTO IIymMa. DKCIIEPUMEHTaIbHAs OLEHKA
XapaKTePUCTUK CIy4alHBIX CUTHAJIOB.
Uroro 8
2 OCHOBBI CornacoBaHHBIN JIMHEWHBIN QUITBTD. 14 TIK-1, ITK-
craructudyeckoi Teopun  KoppensinoHHbIi nprueMHUK. ONTUManbHbIN 4
OOHapy>XEHUS U 0alieCOBCKUI pa3InIUTENb (OOHAPYKUTEID) —
pa3liMueHus CUTHAJIOB HA CTPYKTYpa M XapaKTEPUCTUKU KayeCTBa.
dboHe momexu Viroro 14
3 OcHOBEI BaitecoBckas Teopust onieHOK. O1IeHKH 14 IIK-1, ITK-
CTaTUCTUYECKON TEOPUM  MaKCHMaJIbHOTO MpaBnonoaoous. OUeHKH 110 METOY 4
OLICHOK HEU3BECTHBIX HAaUMEHBIINUX KBaJpaToB. CBONCTBA OLIEHOK.
NapaMeTPoB CUrHaa IpH  pr- . 14
HAJIMYUU TIOMEX.
Pa3perienne curnanos mo
napaMmeTpam.
Hroro 3a cemectp 36

9. CamocTosiTesibHasi padoTa

Bunagsr CaMOCTOATEIbHOM pa60TLI, TPYAOCMKOCTb U (bOpMpreMLIe KOMIICTCHIIMU ITPCACTABJICHBI B

tabnuue 9.1.
Tabmuua 9.1 — Bunel caMocTosTenbHON pabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIETSHIIHH
BubI caMOCTOSITETLHOM E 428 =
Ha3zBaumus paznenon g 3 5 3 = 2 DopMBI KOHTPOJISI
paboThI © 3 =5 2
5 cemecTp
1 MaremaTuueckue ITonroroska k 6 I1K-1 Jlomamaee 3aganue, 3ader,
MOJIEJIA CUTHAJIOB U MPAKTHYECKUM 3aHATHIM, Omnpoc Ha 3aHATHUSIX
TOMeX B CEeMHHapaM
PaZMOTEXHIHECKHX [TpopaboTKa JEeKIIMOHHOTO 4
UCTEMax
cucrema Mmarepuasa
Uroro 10
2 OCHOBBEI ITonroroska k 10 IIK-1, JlomammHee 3aganue, 3ader,
CTaTUCTUYECKON TEOPUU  TPAKTUYECKUM 3aHSTUSIM, [1K-4 Ompoc Ha 3aHATUAX
oOHapyXeHus U CEMHHapaM
PASTMACHHA CHTHANOB HA - 11545360 TKa IEKIIMOHHOTO 8
HE TIOMEXH
(pore mome Mmarepuasa
Htoro 18
3 OcHOBEI [TogroroBka k 10 IIK-1, JloMmamaee 3agadue, 3a4erT,
CTaTUCTUYECKOM TEOPUM  IPAKTUYECKHUM 3aHATHSIM, [1K-4 Ornpoc Ha 3aHATHAX
OLIEHOK HEM3BECTHBIX ceMUuHapaMm
napaMeTpoB CUTHAJIA TIPH
apaMCeTpOB CHTHAJIA 1P [TpopaboTka JTEKITMOHHOTO 10
HAJTHYUHU TIOMEX. MatepHana
Pa3pemenne curnanaoB mo
napaMmeTpam. Hroro 20
Hroro 3a cemectp 48
Uroro 48
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. baajbHble OLEHKH JJIS1 3JIeMEHTOB KOHTPOJISI
Tabmuna 11.1 — bayutbHBIC OIIEHKH 711 SJIEMEHTOB KOHTPOJISI

N . MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJL 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
5 cemectp
JomarniHee 3a1aHue 7 7 12 26
3auer 30 30
Koncmekr 6 6 6 18
CaMOITIOITOTOBKHU
Onpoc Ha 3aHATHUSIX 8 8 10 26
Hroro makcumym 3a 21 21 58 100
1530 (V)
Hapacraromum urorom 21 42 100 100

11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[TepecueT 0asioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IIpe/ICTaBiIeH B Tabnuie 11.2.
Tabnuua 11.2 — [1epecueT 0auioB B OLIEHKH 3@ KOHTPOJIBHBIE TOUKH

banibl Ha 1aTy KOHTPOIBHON TOUKH Ornenka

>90% ot MakcuMaabHOU cyMMbI OamioB Ha nary KT 5)

Ot 70% no 89% ot makcumanbHOK cymMbl OansoB Ha gaty KT

4
Ot 60% 10 69% ot MmakcumanbHON cymMMbl OaisioB Ha fgaty KT 3
2

< 60% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecder cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[Tepecuer cymmbl 0anioB B TPAJUIMOHHYIO M MEXIYHApPOAHYIO OLIEHKY IpPEACTaBIeH B TaliuIe
11.3.
Tabmuna 11.3 — Ilepecuer cymMMbl 0aJIOB B TPAJUIIMOHHYIO M MEX/ITYHAPOAHYIO OLIEHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YUUTBIBAET YCIIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouens xoporiio)

4 (xopor1o) (3a4TeHO) 75 -84 C (xoporro)
70-74
65 - 60 D (ynoBieTBOpUTENHHO)

3 (YyAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (HocpeicTaeHo)
2 (seynosneTBopHTENBLHO) (HE Hwuxe 60 6anmoB F (HeynoBneTBOPUTENBHO)

3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALIMOHHOE 00ecneyeHne TUCHUUIIMHBI

12.1. OcHoBHas JquTEpaTypa
1. Craructuyeckue MeTOABl OOpaOOTKM CHUTHAJIOB B  PAaJUOTEXHHMUYECKHUX  CHCTEMax
[Onexrponnsblii pecypc]: YuebHoe mocobue / Tucinenko B. M. - 2007. 245 c. - Pexum nocryna:
http://edu.tusur.ru/publications/2123 (mara oopamenus: 07.07.2018).

12.2. lonotHuTE/ILHAS IUTEPATypa
1. TlepoB A.M. Craructuyeckas TEOpHsS DPaJHOTEXHHUYECKUX CHCTEM. Y4eOHOe mocodue ams
BY30B. — M.: Panmnorexnuka, 2003. - 398 c. (Hanmuuue B 6ubmotexke TYCYP - 21 3k3.)
2. Jlunmkun WM.A. OCHOBBI CTaTUCTHYECKOW PpAIMOTEXHHKH, TEOpHUH HWHPOPMAIUU U
konupoBaHus. - M.: CoB. paguo, 1978. — 235 c. (Hanmuuue B 6ubmuoreke TYCVYP - 29 k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYeCKHe MOCOOUus
1. Craructuyeckas Teopusi PaAUOTEXHUYECKUX CHCTEM [DJEKTpOHHBIM pecypc]: YueOHo-
METOINYECKOE MTOCOOHE MO MPAKTHYSCKUM 3aHITHSM U OPraHU3aIMH CAMOCTOSTEIILHOM PabOTHI IO Kypey
/ Tucnenko B. U. - 2011. 43 c. - Pexxum gocryma: http://edu.tusur.ru/publications/2120 (nara obparneHus:
07.07.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS AJIsl JIUI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJH/I0B

YueOHO-MeTOANYECKUE MaTepHaibl Ul CAMOCTOSTEIBHOM M ayTUTOPHON paboThl 00ydaromuXcs
U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M MHBAJIMIOB TPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbS U BOCIIPUATHS HH(OPMALIHH.

JI1s1 JIMI ¢ HApYUIEHUSIMH 3PeHUst:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOH (hopme.

JI71s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmnapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B reyaTtHou opme.

12.4. TIpodeccuonabHbie 0a3bl JAHHBIX M HHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yueHUM AMCLUILUIMHBI PEKOMEHIYETCsl UCIONIb30BaTh 0a3bl JaHHBIX, HHPOPMAIIMOHHO-
CIIpaBOYHBIE 51 IIOMCKOBBIE CHUCTEMBI, K kotoppiM y TYCVPa  ects DOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHHMILINHBI M TpedyeMoe MporpaMMHoe
obecrnieyenue

13.1. O6mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00eCIe4YeHHI0
AUCHUTINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrPAMMHOe o0ecredeHue VI JTeKINOHHBIX 3aHATHI
s mpoBenieHus 3aHATUN JIGKIIMOHHOTO THUIA, IPYNIOBBIX U WHAWBUIYAJIbHBIX KOHCYJBTAIU,
TCKYHIETrO KOHTPOJA U HpOMeX(yTOqHOﬁ aTTCCTAllMU HCIIOJIB3YCTCA yt{e6Ha${ ayauTopusa € KOJINMYECTBOM
MOCAOYHBIX MECT He MeHee 22-24, 000pynoBaHHas JTOCKOM M CTaHAApTHOW yueOHOM Mebemnbio. MMeroTcs
JIEMOHCTPAIIMOHHOE O0OpyIOBaHWE W Y4eOHO-HAIVISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKUE
WUTIOCTPALUH T10 JICKIIMOHHBIM pa3zeaM JUCLIUTUINHBL

13.1.2. MaTepuaibHO-TeXHUYECKOE H MPOrpaMMHoe odecrieyeHue A1 NPAKTHYECKUX 3aHATHI
VYuebHas naboparopust HHGOPMAIIMOHHBIX TEXHOJIOTUN
yueOHasi ayauTopus JUIsl MPOBENCHUS 3aHATHI MPaKTHYECKOTO THIa, ydeOHas ayauTOpHs Ul
MIPOBEIEHUS 3aHATUH J1a0OPaTOPHOTO THIIA, MIOMELIEHHE Ul KYpPCOBOTO MPOEKTHPOBAHUS (BBIOIHEHUS
KYpCOBBIX paboT)
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634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuna, a. 47, 423 ayn.

Onucanue uMeroIerocs 000pya0BaHUs:

- locka marauTHO-MapkepHass BRAUBERG;

- LMC-100103 Dxpan ¢ anexkrpornpuBonom Master Control Matte 203*203 cm White FiberGlass,
YepHas KaliMa I10 IIEpUMETPY;

- [IpoexTop NEC «M361X»;

- Cucremnslii 6510k (16 mr.);

- MonwuTops! (16 mrT.);

- Komnerorep;

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOe;

- Pabouee mecto npenonasares.

[IporpammHoe obecrieueHue:

— Microsoft Windows 7 Pro

— OpenOffice

— PTC Mathcad13, 14

13.1.3. MarepuaJibHO-TeXHHYeCKOe M IPOrPaMMHoOe obecredyeHune I CAMOCTOATeIbHOI padoThl
Jlist caMOoCTOSTENNbHOM paboOThl MCTONB3YIOTCS y4eOHBIE ayTUTOPUU (KOMITBIOTEPHBIC KIIACCHhI),
PaCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jleanna npocriekT, a. 40, 233 ay.;
- 634045, Tomckast o6nacTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepmauna yiuna, 1. 47, 126 ayn.;
- 634034, Tomckas 06macTb, I. Tomck, Beprmnauna ynuna, 1. 74, 207 ayn.

CocraB 000pya0OBaHUSA:

- yaeOHast MmeOeb;

- komnbroTepsl kinacca He Hike [ID9BM INTEL Celeron D336 2.8I'T. - 5 mit.;

- KOMIIBIOTEPHI MOJKIIOYCHBI K ceTh «HTepHeT» W 00eCledMBarOT JOCTYI B JJIEKTPOHHYIO
nH(OPMAIMOHHO-00Pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

[TepedeHp MporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajbHO-TeXHHYeCKOe o0ecriedeHre JUCIUIITMHBI IS JIUI C OTPAHUYEHHBIMH
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JINIAMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMM 310pPOBbsS M WHBaJIUJaMU
OCYIIECTBIISIETCS C UCIOJIB30BAHUEM CPEJICTB OOYUEHHsI OOILIEro U CIelnaabHOrO Ha3HAuYEHUSI.

[Tpu 3aHATHAX ¢ OOydYarOIIMMHUCSA € HAPYLIEHHSIMH CJIyXa MPeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCHUJIMBAIOIIEH anmaparypbl, MYIbTUMEAUMHBIX CpPEACTB W JPYIMX TEXHMUYECKUX CPEIICTB
npuema/mepenadu ydeOHOW HMH(pOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MpEroiaBaHMs
U1 00y4aromMXcsi ¢ MHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKLIMOHHOW CHUCTeMbl. YueOHasi ayAuTOpHUS, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroIiuecs C HapylleHHeM ciyXa, 00OpyloBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOW, IEKTPOHHOMN JOCKOH, MYIBTUMEINHHON CUCTEMOI.

[Tpu 3aHATUAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEeHUSIMM TIPEIYCMOTPEHO UCIIOJIb30BaHHE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPHIX BO3ZMOKHOCTH IMPOCMOTPA YJAJIEHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM Claiifia Ha 9KpaHe) MpHU MOMOIIH BUACOYBEIMUUTENEH 111 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHAX ¢ OOYyYalOIIMMHUCA € HApPYLIEHMSIMM OIOPHO-IBMIaTe/IbHOIO Aammapara
UCTONB3YIOTCSl aJbTEPHATUBHbBIE YCTPOWCTBA BBOJA HMH(OpPMAIMM W JpPYrHe TEXHHUYECKUE CpENCTBa
npueMa/nepeaadn yaeOHoi uH(opMaruu B JOCTYMHBIX (popmax, MOOMIBLHOW CHUCTEMBI OOy4YEHHUsS st
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JII0AEH ¢ MHBAJIUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHIAIUH M0 OPraHU3AIUM U3YYeH s
AUCHUTLTAHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
s oueHku crerneHu cHOPMUPOBAHHOCTU U YPOBHSI OCBOCHUS 3aKPEIJICHHBIX 32 TUCIUILIMHON
KOMIIETEHIIUHN UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a71aHuA

1 X (t) - cayuaiinbrii o
ananorossiii curnan; Xy = X () J. Xy - W (%) dx
- cIy4aiiHasi BeIMYMHA - 3HAaYE€HUE —©
CUTHAJA B JUCKPETHBIA MOMEHT 1

n
—Z Xy . rae N -4ucno onbiToB

Bpemenn {y . Kakoe n3 ykazaHHBIX n=

COOTHOIIICHUM OIpPCACIIACT CPEAHEC

i n
3Ha4E€HME CTy4alHOro CUrHaia.
X, -W (X
W (X ) - morHoCTS kzzé) k (%)

BeposiTHOCTEH curHana B K - i .
p X W (%)
MOMEHT BPEMEHH.

2 X (ty) - cayuaiinoni
N m, =3B
OUCKpemmublii BO BDEMEHH CUTHAII
(HampspKEHUE Ha PE3UCTOPE),
NPUHUMAIOIIUH B KaX bl M. 328
JIMCKPETHBI MOMEHT BPEMEHH J[BA X
BO3MOXHBIX 3HaueHus: X; = 2B u
Xo =4 B ¢ BepositHOCTSIMU m,=1.6B
B, =0.4u P, =0.6. Boraucnuts
MareMaTu4eckoe oxunanue My
3TOTO CUTHAJA JUIsl IIPOU3BOJILHOTO m, =0.5B
JIMCKPETHOTO MOMEHTA BPEMEHH.
3HAYEHUH .
3
x(t) 1
At > Aty > A1y
t
x(t) 2 Az > A1y > AT,
f
x(t) 3 Aty > A1 > Aty
t

Brime B omHoM Maciirade
MOKa3aHbl TPU TUIUYHBIX 3aUCH
TS Tpex CTaIlMOHAPHBIX
CIyYaliHBIX CHUTHAJIOB. YKAKUTE
MPAaBWIbHOE  COOTHOIIEHWE  JUIsS

Aty > A7 > A1y

umpud  A7;  HOPMHPOBAaHHBIX

BPCMCHHBIX ABTOKOPPCIBINUHHBIX
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(YHKITUI 5TUX CHUTHAJIOB.

Ay > AQ, > AQ,

x(t) 1
A

At > Aty > Aty

m”W

x(t) 3

/\\,_/\./-\JW

t

r

AQy > Ay > AQ,

Ha ocuummiorpammax B
OJTHOM MaciiTade Moka3aHbl TpU
TUIMYHBIX 3aMUCH JUTSI TPEX
CTAI[MOHAPHBIX CITyYailHBIX
CUTHAJIOB. YKaXXHTE IPAaBUIbHOE
COOTHOIIIEHUE JIJIS IIUPHUH
CHEKTPaJIbHBIX (PYHKIIMHA
(sHepretHueckux crekTpos) AC);

OTHX CUI'HAJOB.

AQ; < AQ < AQ,

x(t) 1

D, >D;>D,

NP NI, YA

r

D, > D, > Dg

x(t) 2

D; > D, > Dy

AAANAN

x(t)

3
I AT

t

Brime B ojHOM Macmraoe
MOKa3aHbl TPU TUIUYHBIX 3aITUCH
JUISL TPEX CTAllMOHAPHBIX
CIIyYalHBIX CUTHAJIOB. YKaKUTE
MPaBWILHOE COOTHOILLICHUE JJISI
JIACTIEPCUM ITUX CUTHAJIOB.

D, > D, > D;

6 Kakoe 13 yka3aHHBIX clipaBa
COOTHOIIECHUH ONpeAeIIsIeT
BPEMEHHYIO aBTOKOPPEJISILTUOHHYIO

o0

rg@o:jsaysa—ﬂdr

—00

(GYHKIUIO J1I€TEPMHUHUPOBAHHOIO
curnana S(t) xoneunoit

JJIIUTCIIBHOCTH.

o0

K40=jsaysa—@dt

—00

o0

KA@:jsayquwom

—00
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o0

K(7) = j s(z)-s(t —7) dt

—00

7 Yro ecTh 6a3a
paguocuruaia’?

HIupuna orubaromeii BpeMeHHOMH
ABTOKOPPEIAUMOHHON (QyHKIIMH paJOCHTHAJIa

D¢ dexTuBHAs NPOTHKEHHOCTH CUTHATIA

[IpousBenenne MUPUHBI YACTOTHOTO
CIIEKTpa CUTHaJIa Ha €ro JUIMTEIbHOCTH BO
BpPEMEHHU

[IInprHa 4aCTOTHOTO CHIEKTpa
pazuocursana

8 HMeeM NOIHOCTHIO
W3BECTHBIN 1€TEPMUHUPOBAHHBIN
curnan S(t) , mocrynarommii na
BXOJl JINHEMHOTO (hMIIBTPa B CyMMeE
¢ 6ebiv mrymom N(t) . Kakyro

3aavy peuacTt COTTIACOBAHHBIM C

OOecneunBaeT HAUMEHBIIIEE NCKAXKCHUE
IIOJIC3HOT'O CUI'HaJla Ha CBOEM BBIXO/JEC

MakcuMalIbHO YCTPAHACT BJIMAHUC LIIyMa
Ha MOJIC3HBIA CUTHAM

OOecrieynBacT Ha CBOEM BBIXOJE
MaKCHMaJIbHOE OTHOIICHUE YPOBHS ITOJIE3HOTO
CHTHAJa K IIyMy

CUTHAJIOM JIMHEUHBIN QuiIbTp?

ObecnieunBaeT B HEKOTOPBI MOMEHT
BpEMEHU HanOOJBIINK YPOBEHB ITOJIE3HOTO
CHUTHaJIa Ha BBIXOJIE.

9 KomrmiekcHas yactoTHast

K&, (iw) =k - Kiw)-e'%; 1,27,

xapaxrepucrika K, (i)

COINIaCOBAaHHOI'O JIMHEHHOTO

C

K&, (io) =k - Fiw)-e'%: ty21,

(GunpTpa cBsI3aHa ¢ KOMILIEKCHBIM

K&, (i) =k - (i) - €% 1 <7,

C

CIIEKTPOM §(Iw) TIOJIE3HOTO
curnana S(t) mmrensHoCTBIO 7,

CJICaAyroIM COOTHOIICHUCM
(k =const)

K, (i) =k - (i) - €% ty 27,

C

10 NMmynbcHas peakius

h,(t) dnmerpa cornacosanmoro ¢

curnanom S(t) ammrensHOCTBIO T,
oIpeJiesieHa COOTHOUIEHUEM

(k =const; ty =const)

h, (O =K-St,—1): =7,
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11

Z

X;
roc
o) LSO

- — alo—

2, =2-107°

TOC
So(D
CoH—
e

o — e — -

A

Y C — ycrpoiicTBo
CHUHXPOHH3AIHH.

2,,=05.10"*

Ha puc. nokazana crpykrypa
ONTUMAJIBHOTO  Pa3MUYUTENs  JABYX
MOJIHOCTHIO W3BECTHBIX

netepMuHMpoBanHbIX curHanos Sy (t)
u S, (t) na pone Genoro rayccosckoro

mryma. Jlns Bxoamoro curnana Y(t)
BO3MOYKHBI 1BE TUIIOTE3bI

2 =0.5-10"°

Ho @ y(t) =so(t) +n(t) nm
Hy y(0) =s,(t) +n(t).

Ilone3nsie CUTHAJIbI:

PaIrOUMITYIIbChI Cc MpOCTON
MOZYJISILIUEH JUTUTENIBHOCTD

7, =1mc n ammmryna A=1mB.
YpoBeHb cucHanbHOU KOMIIOHEHTHI B
CHTHalne  Zjq, €CIM Ha  BXONE

peaiuzoeaiacsb cunomesa Hl’ HUMECT

BCJIIMYUHY:

2, =05.10"°

12

B cxeme onTuManabHOrO
Pa3IUYIUTEIIA ABYX ITOJIHOCTBIO

n3BecTHbIX curHanos Sy (t) u

S, (t) na done rayccosckoro Genoro

BriuuTatoiiee ycTpoicTBO

nryma
I'OC — renep-p onopH.
CUTHAJA;

Cymmarop
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YC - ycrp-BO

CUHXPOHU3AIIUN YMHOXUTENb

T Zl
l 3

S oy ]

(D] :
M L4 VC =

g&‘fyi :

, -
_}; — H, |z <|z,

) Zy Oenutens

CJICeaAyCT NIPUMCHUTD B

Ka4€CTBC Yy3Jia ;

13

[TpuMeHeHHE CIIOKHBIX
paauoOCUTHAJIOB ¢ OOJBIION 0a30ii

HE UMEET IPEUMYILECTB [10 CPAaBHEHUIO C
CUTHAJIAMM C IIPOCTON MOAYIIALIMEN

tuna JIYM u ®KM no3BossieT npu
ONTUMAIBHOM 00padOTKE

HOJIyYUTh Y3KUH 110 OCH BPEMEHH MUK
BBIXOJHOTO CUT'HAJIA 10 CPABHEHHIO CO CIIyd4aeM
IIPUMEHEHHUS CUTHAJIA PABHOM JJIUTEJIBHOCTH U C

IIPOCTON MOIYJISILIUEH

MOJTYYUTh MPEUMYIIECTBA B Pa3pelICHUH
CUTHAJIOB 110 YaCTOTE U BPEMECHHOM 3a/IepiKKe
TOJILKO TIpH OosbiioM otHomeHun C/1

YBEIUYUTh JJIUTEIBHOCTh HUMITYJIbCHOTO
CHTHaJa C  OJHOBPEMEHHBIM  pacIIUpEeHUEM
4aCTOTHOTO CIIEKTpa, 4TO obecrnieyur
(dbopMupoBaHUE Ha BBIXO/IE YCTPOHCTBA 00pabOTKU
Y3KOTO MHKa BBIXOJJHOT'O CHTHajla M0 YaCTOTHOW U
BPEMEHHOH OCH, T.€.

14

MPONOPIUOHAIBHA IIUPUHE YaCTOTHOTO
CIEKTpa paJuo CUTHaja

[IInprHa IMaBHOTO CEYEHUS
(YHKIMU HEONPEIEIeHHOCTH

00paTHO MPOMOPIMOHATbHA
MIPOU3BEJICHUIO JJINTENBHOCTH PaJUOCUTHAIA Ha
IIMPHUHY YaCTOTHOTO CHEKTpa

palroCHUTHaNa MO YaCTOTHOM OCH

00paTHO MPONOPLHOHATIbHA JUINTEIHOCTH
pasrocurHana

MIPOIOPLIOHAJIbHA BEIMUNHE 0a3bl
pagvoCUrHala

15

[IIupuHa rI1aBHOTO CEUYECHUS

MPONOPIMOHANIbHA BEJTMUUHE Oa3bl
paguocHurHaia

(YHKIMY HEONPEEIIEHHOCTH
pasavocUrHala o BpEMEHHOW OCH

00paTHO MPONOPLHOHATIbHA IIUPHHE
YaCTOTHOTO CIEKTpa paJinOCUrHaa
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00paTHO MPOMOPIMOHATBHA
NPOU3BEACHUIO [UTUTEIBHOCTH PAJIMOCUTHAIA Ha
HIUPUHY YACTOTHOTO CIEKTPa

[IPONOPLUOHAIbHA IIIUPUHE YACTOTHOTO
CIIEKTPa paJiio CUrHaia

16 Kakne cmamucmuueckue
apaMeTpbl OLIEHKH HEHM3BECTHOTO
napameTpa CUrHajia OnpeessoT

CraTucTuyecKkoe CpCAHCC 3HAYCHUC
Pa3sHOCTH MCKAY UCTUHHBIM 3HAYCHUEM
rnapameTpa u OLICHKOI 3TOr0 napameTpa

KadeCTBO TOM OLCHKH

Jucniepcusi OlleHKH

Pa3nocTh Mex 1y HCTUHHBIM 3HAYCHUEM
napaMmerpa 1 Ol[eHKOH

Cpennuii KBaipaT MOTPEIIHOCTH (OIMHUOKH )

17 MeTtoa HauMEeHbIINX
KBaJ[PaTOB MCIIOJIB3YIOT JIJIs

OO6Hapy»xeHHs MOJe3HOro CUrHasna Ha Gone
ryma

pE€UICHUA 3ada4

CriiaxuBaHus HaOJIHOJAEMOTO CITy4aiHOTO
CUTHAJIA ¥ OI[ECHKN HEU3BECTHBIX MapaMeTPOB
crakeHHOU (DyHKIMH (CUTHAJIA)

Paznuuenus curaanos

Pa3pemenns curnanon

18 Jl1st SKCIIEpUMEHTAJILHOM

Tonbko OoT 00BbeMa BBIOOPKH

OLOCHKHU CPCAHEIO 3HAYCHUA

Tonpko or CKO ciyyaiiHON BEJTMYHHBI

(MaTeMaTu4ecKoro OKUAAHNSA)

He 3aBucut ot 00bema BEIOOpKHU

CIIy4yallHO! BEJIMYHMHBI UCIIOJIb3YIOT
BBIOOPOYHOE Cpe/Hee 3HAYCHNE
(cpennee apudmernyeckoe
MOCTIeIOBATEIFHOCTH
HaOmonenuit). [Ipu aTom paccesiHue
OILICHKHU — €€ CpeIHee
KBaJ[paTUYECKOE OTKJIIOHEHUE
(CKO) 3aBucur

[TponoprumonansHo CKO ciyuaiinoit
BEJIMUMHBI U 0OPaTHO MPOHOPIIHOHATIBEHO
KBaIpaTHOMY KOPHIO U3 00beMa BEIOOPKH

19 B npuemHuKe oOHapyKeHUS
HOJIE3HOTO CUTHAJIa Ha ()OHE IIyMa

YPOBHSI MOJIE3HOTO CUTHAJIA HAa BXOJE
IIOPOTrOBOT0 YCTPOMCTBA

BCPOATHOCTDH COOBITHS - JIOXKHAS
TpEBOra 3aBUCUT OT

YPOBHS IlIyMa Ha BXOJI€ TOPOTOBOTO
YCTPOWCTBA

OtHonieHUs MOIIHOCTH IIOJIC3HOI'O
CHUT'HaJIa K MOIIHOCTH IIyMa

OTHOILIEHUS BEJIMYUHBI 110pOra K
CpeOHEKBaAPATUYHOMY 3HAYCHUIO LIIYMa Ha BXOJE
IIOPOrOBOr0 YCTPOMCTBA
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20 CurHai Ha BXOJ€ r N [ 1 N ,
NPUEMHHKA W(y/l)=1/[(27r) o ]'exp —27._22(yk -5.(4)" [=LA)
y(t) =s(t;A)+n(t) s(t) - n k=
nosne3Hsli curaain; Nn(t, ) - R
raycCOBCKUI W ()r/ 1A)=1/ [(27[) N2 N J -exp| ——— > (5.(2) )2 =15 (4)
HEKOPPEIMPOBAHHBIN IITyM C | 207G

HYJIEBBIM CPEIHUM
3HAYECHHEM U JUCIIEPCHEN

o’ A - HeM3BECTHBbIH W()r/,ﬂ,) :1/[(272_)N/2 -UN]-exp 1
napameTp TOJIe3HOTO 2

curHana. Ha uarepsane
00paboTku oOpazoBaHa

i_(yf) =L5(4)

:Sl\)‘

BEIOOpKA
[
y={¥k=1..,N} L &
u3 N orcueros Ly (1) =exp ——ZZ(—SE (/1))
20-n k=1

curHana y(t, )=y, .

VYKaXHUTE BBIPQKCHHUE JIJIS
(YHKIMH PaBIONOA00HS

14.1.2. 3auér

1. B yem npuHIMNMaIbHOE OTVIMYUE CUTHANIA U TIOMEXH?

2. Ilouemy PTC wu3Bnedenus nHGopMauy OTHOCAT K CUCTEMaM ¢ BHeIIHeH moxymsiiueid, a PTC
nepeaaynd HHPOpPMaIK K CUCTEMaM C BHYTPEHHEH MOAYISALMeN?

3. B ueM oTninumne aaIuTUBHOM MOMEXH OT MYJIBTUILTUKATHBHOMU?

4. B ueMm paznuuMe NETEPMUHUPOBAHHOIO U CTAaTUCTUYECKOIO IOAXOAOB K PELICHUIO 33434
aHasinza u cunteza PTC? [louemy neTepMUHUPOBAaHHBIN [TOJIXO]1 HE COCTOSATENEH?

5. Ilepeuncnute GPyHKIMU U TapaMETPhl, 3a/1aHUE KOTOPBIX CBSI3aHO C MOHATHEM «CTaTHCTHYECKOE
OIMCaHME» CIy4ailHOH (pyHKIMN?

6. B yem oTnuune neTepMUHUPOBAHHOMN, KBa3UI€TEPMUHUPOBAHHOMN U ClIy4aiHON (yHKIIHIA?

7. B ueM oTiiMune aHAIOrOBOTO U IU(POBOTO COOOIICHMIT?

8. 3anuimre obIee BhIpaKeHUE CUTHaJIa — NEPEHOCYHKA COOOICHHS

9. B yem oTnu4Me CUTHAJIOB C OJHOCTYNEHYATON M JByxcrynedaroil moaynsuueit? Ilpusenure
IIPUMEPBI OCLUIIOTPAMM.

10. Yto ecTh pyHKIMS pa3iavyuus CUTHAJIOB U KaKOB €€ CMBbICIT?

11. 3anummTe BhIpakeHHE (QYHKIUHM PA3JIM4Ms JBYX CUTHAJIOB IO OJHOMY HH(pOPMATHBHOMY
napaMmeTpy X, KOIjia OH He siBjsieTcs sHepretudeckuM. [lo ABym napamerpam?

12. 3anumure B O00WmEM BUAE YAaCTOTHO — BPEMEHHYIO KOPPEISLMOHHYIO —(DYyHKIHIO
Y3KOIIOJIOCHOTO PaJUOCUTHAIA.

13. 3anuumre BbIpa)keHHE BPEMEHHOH aBTOKOppeisauuoHHON ¢yHKuuu (AK®D) y3komomaocHoro
paavocurHana B IEUCTBUTEILHON U KOMIUIEKCHOH Qopme.

14. 3anumuTte BbIpaXeHHE KOMIUIEKCHOW orubaromeidi BpemeHHOW AK® y3komonocHOro
paavocursaia u 00OCHYHTE TOT (akT, YTO ATO MeajeHHas ( B CPAaBHEHMM C TapMOHUYECKOW Hecylel )
(byHKLUS BpEMEHH.

15. Yto ecth pynkuus HeonpeaenenHoctu (PII) panrocurnana u KakoBbl ee cBOicTBa?

16. B ueM CyImHOCTb MPUHLIUIIA HEOTIPEJIEIIEHHOCTH B PaINOJIOKALIUU?

17. Kakue napameTpsl paguocursana onpeaesstor mupuny @I Brons oceit Bpems — yacrora?

18. Uto ectp 0aza paaMoCUTHAIa M B YEM pa3IUyle CHTHAJIOB C TPOCTOW M CIOXKHOU
MOIYISHUEH?

19. Ilouemy ans cur’ajza ¢ IpoCTOM MoOAysALUell ymeHblleHWe mupuHbl nuka ®H mo ocu
BPEMEHH HEMIPEMEHHO MPUBOAUT (TIPY MOCTOSTHHON MOIIIHOCTH) K CHUKEHUIO SHEPTUHU 3TOTO cUr-Hamna?

20. Ilouemy nns cur”ajiza co CIOXXHOM MoOnyisuuell yMmeHplieHue mupuHbl nuka @H mo ocu
BPEMEHH HE MPUBOAUT (IIPU MOCTOSHHON MOIIHOCTH) K CHIKEHUIO SHEPTHUH 3TOTO CUTHAJA?

21. B xakoM citydae mupHuHa orudaroniei paguocuraaia v myupuHa orudaromiei BpemenHo AKD
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3TOr0 CUTHaja MPUMEPHO OJMHAKOBbI? Korja oHl MOTryT pa3nuyarbcsi Ha HECKOJIBKO MOPSIKOB?

22. U3ob6pa3zute rpadudecku BpeMeHHYI0 AK® OaMHOYHOTO pagoOUMITYIIbCa C MPSIMOYTOJILHON
orubaromiel u MpocToil MOAYISAIHEH.

23. Wzobpasute rpaduueckn BpemeHHyr0 AK®D omgumHOuHOro DKM pammoummynbca ¢
IPSIMOYTOJILHOM Orudarormei?

24.Iloyemy AJii TOJHOTHI BEPOSATHOCTHOTO OMMCAHUS CIYYalHOrO CHTHajga HEOOXOIUMO MpH-
BJICUCHHUE TNIOTHOCTEH pacrpeieieHus: BeposaTHOCTel Ooree yem 1-ro mopsiaka ?

25. Kakas ¢yHKIus onpenensier CreKTpajibHble CBOMCTBA CIIy4ailHOTO CTAIMOHAPHOTO MpoIliecca,
MOSICHUTE €€ BEPOSITHOCTHBINA CMBICT M (PU3MUYECKYIO EAUHUIY U3MEpEHHs?

26. Kakolt ciydaifHbIi TIpOIIecC Ha3bIBAIOT HOPMAJIBHBIM U KaKOBbI ero ocodeHHocTr? ITokaxure
B3aMMOCBSI3b KBIPaTypHBIX COCTABIISIOMIMX Y3KOIIOJIOCHOTO PaJHOCUTHAJIA C €ro orubaromei u dpa3ou.

27. Yo o3HauaeT TOT (HAKT, U4TO IIyM OeJIbIii?

28. Uro o3HayaeT TOT (PaKT, 4TO UIyM CTAI[MOHAPHBINA U TayCCOBCKUI?

29. 3anumute BhIpakeHue 1 ogHoMepHO# [IPB orubarormieit m Ha30BUTE mapaMeTpbl, KOTOPhIE
OTIPENICTISIOT BU 3TOM (DYyHKITUH.

30. Kakoii mapametp xapakrepusyeT BennunHy CKO orubaromieii (nau ¢ha3bl) CMECH PEry/sipHOTO
U CJIy4allHOT'O IIyMa OTHOCUTENIHO UX CPEJHUX 3HAYECHUH.

31. Cuenaiite scku3 [IPB (a3bl cmecu perynsapHOro curtaia u ciydailHOro raycCOBCKOTO ITyMa
JUIA IBYX 3HAUEHUI mapameTpa KorepeHTHocTH al > a2.

1. Ha3oBuTe OCHOBHBIE 3314l CTATUCTUYECKON TEOPUU PAAHUOCUCTEM.

2. B uem cytb 3amaun ontuMuzanui PTC 1 KakoBbI OCHOBHBIE ATAITBI €€ PEIICHUs ?

3. 3n0xuTe MOCTAaHOBKY 3aJ]a4yd ONTUMU3ALNN XapaKTePUCTUK JTUHEHHOTO (DUIBTpA, pElIeHUEM
KOTOPOH1 SIBJISIETCS CONIACOBAHHBIN (PUIIBTP.

4. Eciiu ecTh KOMIUIEKCHBIM YaCTOTHBIA CIEKTpP IOJE3HOI0 CUrHajlda , TO KAKOW BHJ HMEIOT
KOMIUIEKCHBINA KOA((UIIMEHT Mepeayu COrIaCOBAHHOTO (DUIIBTPA U €0 UMITYJIbCHAS peaKITus?

5. O0bscHUTE paboOTy COTNIACOBAHHOTO (UIBTPa HAa (U3HUUECKOM YPOBHE?

6. Kakue BenMuuMHBI ONpENEISIOT MaKCUMaJIbHOE OTHOIIEHHE YpOBHS CHUTHala K
CpeIHEeKBaPaTUYHOMY 3HAYECHHUIO [ITyMa Ha BBIXOJI€ COTTIACOBAHHOTO (PHUIIbTpa?

7. B kakoii MOMEHT BPEMEHH Ha BBIXOJI€ COITIACOBAaHHOTO (UIIBTPA MOXKHO MOJYyYUTh HAMOOJIbIIIEE
MIPEBBIIICHHUE MOJE3HOI0 CUTHANIA HAJl IIyMOM?

8. Kakyro opmy mimMeeT 1moJie3HbI CUTHAJI Ha BBIXOJE COTJIACOBAHHOTO (DHIIBTpa, €CIM BXOAHOU
CUTHQJI €CTh: OJMHOYHBIA MPSMOYTOJbHBIM BUIACOUMMYIBC, PATUOUMIIYABC C MPSIMOYTOJIBHOU
orubaroiel; oMMHOYHBIN paguoumMiyiasc ¢ DKM?

9. M300pa3urte CTPYKTYPHYIO CXEMY COIIaCOBaHHOTO (GuibTpa uid paguoumnyiasca ¢ ®KM; s
MTa4YKU PAJTHOUMITYIBCOB C IPOCTOM MOIYJISLIUEH.

10. M3noxute MOCTaHOBKY 3aJa4u B OaileCOBCKOW TEOpHM CHHTE3a ONTHMAJIBbHOIO MPUEMHHUKA -
paznuuuTens (OOHAPYKUTENS) 2 — X TIOJIE3HBIX CUTHAJIOB Ha (DOHE TTOMEXH.

11. KakoB cMBICI BEIWYMH, ONPEACIAOIINX IUIATEKHYI0 MaTpully B 3aJade CHUHTE3a
ONTHMAJIbHOTO IPUEMHHUKA - PA3TUUUTENS?

12. YUrto ectb cpenHuil OaiiecoB pHCK B 3a7a4e CUHTE3a ONTUMAIBHOTO MPUEMHHUKA — Pa3IUYUTENs
2- X CUTHAJIOB; IPUEMHHKA — OOHAPYKUTEIIS TIOJIE3HOTO CUTHAJA Ha oHe mryma?

13. 3anumuTe B 0011eM BHUJIE ONTUMAIBHOE PEIAIOIIee MPABHIIO MIPUEMHHUKA — Pa3IMYUTENs 2- X
CUTHAJIOB Ha (DOHE MOMEXH.

14. Ilouemy oTHomIeHHE 2 — X IUIOTHOCTEH DPACIpPENETICHUS BEPOSITHOCTEH, YYAaCTBYIOIIMX IIPU
(GbopMUpPOBaHUU pEIIEHUS! HA BBIXOJE ONTUMAIBHOIO MPUEMHHUKA — PA3IMUNTENs], Ha3bIBAlOT OTHOLIEHUEM
npasaonoaoous?

15. Jlaitte GpopMyaupoOBKY KPUTEPHS «HIeaTbHOTO HaOmomarens»; kputepuss Helimana — Ilup-
coHa?

16. N3oOpasute CTPYKTypy ONTHUMAIBHOTO TPHEMHUKA — pa3IMUUTENs Uil ciaydas 2 — X
MOJTHOCTHIO HM3BECTHBIX CHTHAJIOB, MOCTYMAIOIIUX HA BXOJ IMPHEMHHUKAa BMECTE C OEJBbIM TayCCOBBIM
ITYMOM.

17. N300pa3ute CTpyKTYpy ONTUMAIBHOTO MPUEMHHUKA — OOHAPYKUTEIIS TIOJHOCThIO U3BECTHOTO,
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MOCTYTAIOLIETO Ha BXO/ MPUEMHHUKA BMECTE ¢ OEJIBIM TayCCOBBIM IIYMOM.

18. [Touemy B CTPYKType ONTHUMAJILHOTO IPUEMHHUKA — pa3auuuTess (0OHAPYKUTENs) MOTHOCTHIO
M3BECTHBIX CUTHAJIOB BO3MO)KHO NMPHUMEHEHHE COTTIAaCOBAaHHBIX (DMIIBTPOB?

19. B kakux KoOpIMHATaX MPEACTABISAIOT TpadUKU KPHUBBIX, OMPEICNIAIONINX CTATUCTHUYECKHE
XapaKTePUCTUKU KauecTBa OMHAPHOTO MPHUEMHUKA — PA3TUIUTEISA?

20. Kakue M3 MepevrcCIICHHBIX YEeThIpEX CIy4YalHBIX COOBITUH B TMPUEMHHKE — OOHApYKUTEIE
SBJISIIOTCSL  TIPOTUBOIIOJIOKHBIMH: JIOKHAsI TPEBOTa; MPONYCK CHUTHANA; MpPaBUIbHOE OOHApYyXCHHE;
HEeNpaBUIbHOE OOHapyKeHue?

21. U306pa3zute rpadudecku [IPB BrIXOMHOTO cHTHAIA ONTHMATBLHOTO MPUEMHHKA — PA3THIUATENS
(0OHapy>KUTEINS) U YKAXKUTE TUIOIIAIH, OIPEIEIIAIONINE BEPOSTHOCTU MPUHITHS OIIMOOYHBIX PELICHHIA.

1. U3noxuTe B 0011eM BUJIE MOCTAHOBKY 33J[a4H B CTATUCTHYECKON TEOPUH OLCHUBAHUSI.

2. Yo ecTh CMeEIICHHE OIICHKU HEM3BECTHOIO MapaMeTpa curxana?

3. 3anumuTe BhIpaXeHUE I CPEAHEKBAIPATHUECKON OIIMOKY ITapaMeTpa CUTHaJjIa.

4. ITossicHUTE CBOKCTBO COCTOATEIBHOCTU OLICHOK.

5. W3noxure TOCTAaHOBKY 3aJadd OICHKM IlapamMerpa curHajia B 0aileCOBCKOM TeopHuH
OLICHUBAHUS.

6. Kakoii cmpict numeeT (GyHKITMS TIOTEph B 0alieCOBCKOW TEOPUHU OIICHUBAHUS U KAKOBBI OCHOBHBIC
THIIBI ATUX (PYHKITHI?

7. Yto ecTh OaileCOBCKHI pUCK B TEOPUU OLIEHUBAHUSA?

8. 3anummmure B 0011ei popme BhIpaskeHUEe 0alleCOBCKOTO pHCKa.

9. KakoB cozpepxarenbHblii cmbici anpuopHoidt [IPB u amocrepuopnoit IIPB onenuBaemoro
napamerpa ?

10. 3anummuTe B 00mei ¢popme BhIpakeHHE 0aileCOBCKON OICHKH NPU KBAaIPAaTHUYHOW (PYHKIHH
MOTEPb.

11. Kak usmensiercs Bu 0aileCOBCKOM OLICHKU MTPH HA3HAYEHUH MPOCTON PYHKIIMHU TOTEPH.

12. YUto ecTh GpyHKIMS IPaBIONOAOOUS U OLIEHKA MapaMeTpa Mo MaKCUMyMY IPaBIOTOA00HS?

13. 3anumure BbIpakeHUe, CBs3bIBawomiee anoctepuopHyio [IPB orenuBaemoro mapamerpa u
(GYHKIHIO TPaBIONoI00Us; 3aMUIIUTE B 00IIEM BUJIE YPaBHEHHE MIPaBIONIOA00US.

14. 3anumuTe B o0mieil ¢GopMe MaTeMaTHYeCKyl MOZAETh HAOII0JaeMOro CHrHajla, KOTopas
COICPXUT AJJUTUBHYIO IOMEXY U SIBISETCA JIMHEWHOW MO OTHOLIEHUIO K OMHOMY (ABYM, TpeM)
HEU3BECTHBIM I1apaMeTPaM.

15. KakoB cmbIca ¥ BUJ 11€/1eBOM (DYHKIIMHM MPU OMPEICIICHUN OIICHOK MO METOJy HauMEHBIINX
kBaaparoB (MHK) ?

16. B ueM 0cobeHHOCTB oneparopa, ONpeAesIoIIero OLUeHKy B cIydae JMHEHHON Mo mapaMeTpam
MO HAOJIIAaeEMOTo curuana?

17. BblmonHUTEe HEOOXOAMMBIE MpeoOpa3oBaHUS U TONYYUTE BBIPDAKEHHE [UIl OLICHKH
MIOCTOSTHHOTO MTapaMeTpa METOJIOM HauMEHBIINX KBaJPaTOB.

18. KakoBo ycinoBue HecMeleHHOCTH o1leHoK 1o MHK?

19. Kakue Benmmuunbl omnpeaenstoT CKO oleHkM MOCTOSHHOTO MapaMeTpa , €CliM BBIOOpKa
COCTOUT M3 HEKOPPEIMPOBAHHBIX OTCYETOB HAOIIOIAeMOro CUrHasia?

20. N3o6pa3ute B 0011eM BHIE€ CTPYKTYPY ONTHMAIHHOTO M3MEPHUTENSI HEU3BECTHOTO MapameTpa
CUTHAJIa U MOSICHUTE (DYHKIIUU OTAETHHBIX 2JIEMEHTOB U3MEPUTETIS.

21. 3anumuTe BbIpa)KEHUE JUISI JUCIEPCUU OIEHKM HEHW3BECTHOIO IapamMeTpa CHUTrHaia,
MOCTYTAIOLIETO B CMECH C OEJBIM T'ayCCOBBIM IIIYMOM Ha BXOJ] IPUEMHHKA — U3MEPUTENS U MEePEUHUCIIUTE
BEJIMUMHBI, KOTOPHIE ONPEIEIISIOT €€ 3HaUCHHUE.

22. 3anummre B oOuiel ¢opme (YHKIMIO MpaBaonogoOus mapamerpa Ui cilydash BBIOOPKH,
COCTOSIIIIEN U3 N CTAaTUCTHUYECKHU HE3aBUCUMBIX OTCUETOB HAaOII0JAaeMOr0 CUTHajla .

24. Kak onpenenisitoT BKJIaJ BbIOOPKHM U OTIAECIBHOTO HAOMIONCHUS , SBISIOMIETOCS SJIEMEHTOM
CTaTHUCTUYECKUA HE3aBUCHUMOW BHIOOPKH?

25. Kak onpezaensroT konumdectBo MHpopManuu no dumiepy o mapaMmerpe , couepkaieecs B
HE3aBHCHUMOM BBIOOpKE 0ObeMa n ?

26. Kakumu cBoiicTBamMH 00JIaal0T MaKCUMAaJbHO IPaBIONON00HBIE OIIEHKH HEM3BECTHOT'O
rapaMmeTpa Mpu BIMOJIHEHUH YCIOBUM peryaspHOCTH Uit PyHKIUMU npaBaononoous?

27. 3anummure HepaBeHCTBO Kpamepa — Pao. Uto onpenenser 3To HepaBeHCTBO?
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28. B 4ueM cOCTOMT OCOOCHHOCTDH 33Ja4d pa3pelICHHs] CUTHAJIOB I10 MapaMeTpy B CPaBHEHUU C
3a7a4el pa3IMueHus CUTHAJIOB?

29. Yto ecTh Mepa pa3pelICHHs IByX CUTHAJIOB [10 TapaMeTpy BPEMEHHOM 3aepKKU?

30. Yro ompenensieT BEIMYMHY IMOTCHIIMATBLHOW pa3pemaroieid CloCOOHOCTH JBYX CHUTHAJIOB
M3BECTHOU (POPMBI T10 BPEMEHH 3aICPKKHU?

31. Kak criemyer mOCTpOUTh NMPUEMHUK — OOHAPYXKHUTENb, YTOOBI pPEaM30BaTh MpPENEIbHYIO
pa3peaIyo CIoCOOHOCTh CUTHAJIOB U3BECTHON (DOPMBI 110 BPEMEHH 3aJCPKKHU?

32. Yro maer mMpUMEHEHHE CUTHAJIOB C OOJBIION 0a30il B IJIaHE WX Pa3pelICHUs 1O BPEMEHH
3a1epKKU?

33. KakoBbl 0COOEHHOCTH pa3pelIeHts] CHTHAJIOB OJJHOBPEMEHHO I10 JIByM [apamMeTpaM — BPEeMEHHU
3aJIEp’)KKU U YaCTOTHOMY CIBUTY?

34. ITloueMy npuUMEHEHHE CHUTHaja C MPOCTON MOAYISAIMEH HE IO3BOJSAET OJHOBPEMEHHO
MIOBBILIATH Pa3pelliCeHUE CUTHAJIOB 10 BPEMEHHOM 3a/1ep>KKEe U YaCTOTHOMY CABUTY?

35. B 4em cOCTOMT NMPEUMYIIEeCTBO MPUMEHEHHUSI CUTHAJIOB ¢ O0bIION 0a30i NP JOCTH)KCHHUH
BBICOKOT'O pa3pellieHUs] CUTHAJIOB 110 BPEMEHHOM 3a/1€PKKE U YACTOTHOMY CIABUTY?

14.1.3. Bonipochbl Ha caMONOATOTOBKY
Craructuueckue cBoiicTBa orubaromeid u (a3pl aAJIUTUBHON CMECH PErylIsSpHOTO CHUTHANA U
rayCCOBCKOTO LITyMa: IUIOTHOCTb paclpeiesieHUusl BEPOSTHOCTEN , MaTEMaTHUECKOE O)KUJIAHUE U CpEHEE
KBaJIpaTUYeCKOe OTKJIOHEHHe. MeTomonorus CcTarucTU4yeckoro wmopaenuposanus Ha LBM ¢
HCITIOJIb3OBAHUCM THUIIOBBIX IMMAKETOB NPHUKIIAAHBIX IIPOTpaMM.

14.1.4. TeMbI JOMALITHUX 3aXAHUHI

YactoTHO-BpeMeHHass koppessiuuoHHas ¢(yHkuus (UYBK®) y3komomocHoro paanocursaa.
B3aumocBsi3p  mapameTpoB  pagumocurHana U napamerpoB  orubatomeir  UBK®. ®Dynkuus
HEOIPEIeIEHHOCTH U ee cBoicTBa. TUMBI cCUrHANIOB ¢ O0JIbLION 0a30ii.

[TocraHoBKa 3aga4M ONTUMAIBHOW JMHEHHON (uibrpanuun mo kputeputo oTHomeHus C/I1I.
CornacoBaHHbIN (GUIBLTP, €ro cucteMHble GyHKkunU. CBONCTBA CUTHAJIA HA BBIXOJE (PUIIBTpA.

[TocraHoBKa 3a1auyul CHHTE3a ONTHMAIBHOTO PA3IUYMUTENS 2-X CHUTHAIOB Ha (poHE MOMEXH B
CTaTUCTUYECKOM Teopuu mnpoBepku rumnore3. [lonsatue cpennero pucka. Pemaromiee mnpasuio.
OtHowenune npasaononodus. CTpyKTypa ONTUMAJIbHOIO PA3JIMYUTENS 2-X U3BECTHBIX CUTHAJIOB Ha (JOHE
0e110ro raycCoBCKOIo LIyMa. XapakTepUCTHKHU KauecTBa MPUEMHUKA-PAa3TUUNTEs.

IlocTaHOBKA 3a1a4¥ CHUHTE3a ONTUMAJIBHOIO M3MEPUTENS HEUM3BECTHOIO IIapameTpa I0JIE3HOTO
cUrHasia Ha (OHE INOMEXM B CTATUCTUYECKOH Teopuu oueHok. baliecoBckuil puck. AmocrepuopHas
IJIOTHOCTh BEPOSATHOCTEN U TUIBI ONTUMAaJIbHBIX olleHOK. DyHK1us npasaononoous u MIT ouieHku.

14.1.5. Tembl oIPOCOB HA 3aHATHAX

Knaccugukanus curtanoB u coodumeHnid. OyHKIMS pa3nnyus cUrHanoB. YacTOTHO-BpeMeHHast
KOppesLMOHHAasE (YHKIMS Y3KOMOJIOCHOTO paJiMOCUTHANIAa U €€ CTPYKTypa. DYyHKIMS HEONPEEIEHHOCTH
pajgMoCUTHAlla U CBA3b €€ NapaMeTpoB C MapaMeTpaMM paiuocursHana. [IpuHIMI HeonmpeneleHHOCTH.
[Ipumeps! pyHKIIMN HEONIPEIEIEHHOCTH IPOCTHIX U CIOKHBIX UMITYJIbCHBIX CUTHAJIOB.

CrannonapHasi TayccoBCKas ciydaiiHas moMmexa. benbii mym. CraTucTHYeckue CBOMCTBa
orubaroiel u ¢azbl CMECH PETYISIPHOTO CUTHaA U FayCCOBCKOW MOMEXH.

Paguokanan u ero csoiicTBa. Monenb curHaja B OJHOJYYEBOM M MHOIOJIYYEBOM KaHajlax.
[IpocTpaHCTBEHHbBIE YACTOTHBIE U BPEMEHHbBIE UCKAXKEHUS CTPYKTYPBI AJIEKTPOMAarHUTHOTO TOJISI B MECTE
npuema. I'ayccoBckasi MOZIENb TIOJIE3HOTO CUTHAJIA B MHOTOTY4€BOM KaHaJIe.

OO6mas xapakrepuctuka 3amgad craructuueckod Teopun PTC. CornacoBaHHBIM JTUHEHHBIN
GWIBTp: UMIYNIbCHAsT PeaklUMs U KOMIUIEKCHAs 4acTOTHas XapaKTepUCTHKA COMIACOBAHHOTO (PHUIIBTPA;
¢dopMma curHaia Ha BbIXOJIE U OTHOUIEHHE YPOBHEH CUrHala K IIyMY Ha BBIXOJI€ COTJIACOBAHHOTO (PHIIBTPA.
[TpuMepbl MOCTPOEHUS COMIACOBAHHBIX (HIBTPOB: (MIBTP UISI MPSIMOYTOJBHOTO PAAMOUMITYIbCA C
MPSIMOYTOJIBHOW Orubaromie; A NpSMOYTroJbHOTO pPaguoUMITyJbca ¢ (ha30KOAOBON MaHUMYISIHEN
(®KM), punsTp Ui HaYKH KOTEPEHTHBIX PaIUOUMITYIBCOB.

baiiecoBckasi TeOpHUs CHHTE3a ONTUMAIBHOTO MPUEMHUKA - pa3IuuuTess (0OHApYKUTENs ) CUTHaIa
NIPU HAIMYUU TIOMEX: (GYHKLUS MOTeph; CPeIHU OaiiecoB pUCK; OTHOILIEHHE MPaBI0NOA00HSI.

CtpykTypa ONTUMAaJbHOTO MPUEMHHMKA — pa3iuuuTess (OOHapyXWUTess) eTepPMHUHHUPOBAHHOTO
curHasia Ha ¢oHe 0eoro rayccoBa IIyma: KOPPESLHMOHHBIA MPUEMHHUK U NMPHUEMHUK C COIIACOBAaHHBIM
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¢unbTpoM. CTaTUCTUYECKUE XapAaKTEPUCTHKA KaueCTBa Pa3InYCHUs U OOHAPYKEHHUSL.

OlLleHKHU TTapaMeTpPOB CHUTHAJIOB M MX CBOMCTBA. bailiecoBckas TeopHsi OIEHOK: (PYHKIIUS MOTEPD;
0allecOBCKMI PUCK; ONTHMalbHble OallecoBCKHE OLEHKU. DYHKIUS MPaBIO-NOJO0MS M MaKCHMaJIbHO
paBronoA00HbIe OlleHKH. COBMECTHBIE OIICHKHU.

MeTon HaMMEHBIIMX KBaJApaToB: ONEpPATOp OLEHKHW B JMHEMHBIX MOAENAX; CTATUCTHYECKHUE
cBorictBa orileHok MHK. IIprimepsl O1IeHOK HEU3BECTHBIX MapaMeTPOB.

OOmast cTpyKTypHast cCXeMa ONTUMAJIbHOTO W3MEPUTEIIS MapaMeTpa CUTHajIa U3BECTHOH (OPMBI.
CratucTuyeckue XapaKTepUCTUKH (CpelaHee U JTUCHEepCHs) MAaKCUMAaJbHO MPaBIOMNOAOOHON OLICHKU
mapamMeTpa CUTHaja Tpd OOJNBIIOM OTHOIIEHHHM YPOBHS CUTHaja K mrymy. OnTuManbHas OIEHKa
aMJIMTY/IbI U HAYaIbHOU (pa3bl perysasipHOro CUrHajia.

Nudopmanus no Gumepy. HepasenctBo Kpamepa — Pao.

14.2. TpeOoBaHUSs K OLIEHOYHBIM MAaTEPHUAJIAM VISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M1 HHBAJH/I0B
Jns aun ¢ OorpaHMYEHHBIMH BO3MOXKHOCTSMM  3[I0POBbSI M HMHBAIUIOB MPETyCMOTPEHBI
JOTIOJTHUTEIBHBIE OIIEHOYHBIE MaTepualbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTeNbHBIE MaTepHalibl OLIEHUBAHUS ISl JIULl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
3]I0pPOBbSI U1 HHBAJIUIOB

KaTeropI/m BI/II[BI JOIIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMLI KOHTPOJIA U OLICHKHN
06yanOH_II/IXCH MarcpuaioB PE3YyJIbTaTOB o6yquH;1

TecTbl, TUCEMEHHBIE CAMOCTOSATENHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[TpenmyiecTBEHHO MUCHMEHHAs
HpOBEpKa

C HapyleHUsIMU
ciryxa

C HapyHmICHHUAMU CO6€CCI[OBEIHI/IC I10 BOIIPOCAaM K 3a4cCTy, HpeI/IMYH_IeCTBeHHO YCTHas MMPOBEPKa

3pEeHUs OIPOC 10 TEPMUHAM (MHIMBUyaIbHO)
C napyuieHussMu Pemienue quCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThI, MMCbMEHHbIE  [IpenMyIecTBEHHO AUCTAHIIMOHHBIMU
JIBUTaTEIbHOIO CaMOCTOsITeNIbHbIE paOOTHI, BOIPOCHI K METOJlaMH

anmnapara 3a4eTy

C orpanuuenusMu o  TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
o01IeMeTMIIUTHCKUM paboThI, BOIIPOCHI K 3a4ETy, METOJIaMH UCXOsl U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0THI, YCTHBIE OTBETHl =~ 0OYYaIOILIErocsi Ha MOMEHT NMPOBEPKH

14.3. MeToguuyeckne peKoOMeHAAlMH M0 OLleHOYHBIM MATEPHAJIAM [JIsl JTUL C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS 1 MHBAJIN/10B

Jnis mun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSMHU 3JI0POBBbSI M WHBAJIMIOB TIPEIYyCMAaTPUBACTCS
nocTtymnHas popMa npeocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEICTB, @ UMEHHO:

— B Me4aTHOM (opme;

- B [Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- METOJIOM YTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

- IpeAoCTaBICHUE 3aJIJaHMsI C UCTIOJIb30BAaHUEM CYp/IOIIEpPeBOIa.

JIuaM ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJHM/aM yBEJIMUYMBAECTCA BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCH. [l Takux OOydYaromuxcs MpeaycMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUs, @ UMEHHO:

— MACbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIB30BAHNEM YCIYT aCCUCTECHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oueHUBaHHUS pPE3YJAbTaTOB OOYYEHUS JUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
37I0POBbSl M MHBAJIHJIOB 10 TUCHUIUIMHE MPEIyCMaTpPHBAET MpPEIOCTaBIeHHe WHpopMarun B (opmax,
alaTUPOBAHHBIX K OTPAaHUYCHUSIM UX 37I0POBbsl M BOCHPUATHS UH(DOPMALIUH:

JI1s1 1ML ¢ HAPpYUIEHUSIMH 3PeHUst:
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- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOW (hopMe YBETUUYEHHBIM IIPH(PTOM.

JJIs1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (hopme.

JL1s1 1M1 ¢ HApYUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

[lpn HEOOXOOMMOCTH JUIS JIMI] C OTPAaHWYECHHBIMH BO3MOXKHOCTSMH 3[0POBbSI W HHBAINIOB
IpoIielypa OIICHUBAHUS PE3YIBTaTOB 00yUSHHS MOYKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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