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2 AHHOTAIIUA AMCHUITJINHBI

«METOJIbI OFGPABOTKH! U3MEPUTEJIBHONW UH®OPMAILIUN»

B nucnumninae paccMaTpuUBarOTCs BOMPOCH! TEOPUH MTOCTPOCSHHS aJITOPUTMOB
00paboTKK M3MEPUTENHbHON MH(OPMALIMKM U UX HUCCIEAOBAaHUS Ha OCHOBE TEOPUU
OLICHWBAHUS U (QUIBTPAIMU C UCIIOIB30BAaHHEM METOIOB MOACITUPOBAHUS U UMEET
CBOCH 11eJbI0 MPUOOPETEHIE 3HAHUI 1 HABBIKOB, HEOOXOIUMBIX ISl OCHOBHOM IPO-

dbeccroHaNbHOMN ACSITEIILHOCTH MarucTpa.

SUBJECT SUMMARY

«METHODS FOR PROCESSING OF MEASUREMENT INFORMATION»

The discipline deals with the theory of building algorithms measuring infor-
mation and research based on the theory of estimation and filtering with the use of
modeling techniques and seeks to acquire knowledge and skills needed to master the

basic professional activities.



3 OBIIUE IMOJIOXKXEHUSA
3.1 esn u 321241 QU CHUATIIAHBI
1. ITonydenue 3Hanust 00 OCHOBHBIX MOJIOKEHUSAX UHDOPMAIITMOHHO-U3MEPUTETHHBIX

TEXHOJIOTHH, MOCTPOCHUE Ha UX OCHOBE aJITOPUTMOB 00PaOOTKHU MOKa3aHUM Mpruoo-

POB H YCTpOﬁCTB, dHaJIN3 UX TOYHOCTHBIX XapPAKTCPUCTHUK.

2. ®opmMupoBaHUE yMEHUS MPOCKTHUPOBAHUS U UCIIOJIb30BAaHUS METOJOB 00padoT-
KU U3MEPUTENHbHOIN HH()OPMAIIMK; HABBIKOB YKCIIEPUMEHTAJIbHBIX UCCIIEJOBAHUIM OC-

HOBHBIX XapaKTEPUCTUK MPUOOPOB U YCTPOUCTB.

3. Ilony4yeHue 3HaHU 00 OCHOBHBIX MOJOKEHUSX MH(POPMAIIMOHHO-U3MEPUTEIb-
HBIX TEXHOJOTUW U MOCTPOCHUH Ha UX OCHOBE aJTOPUTMOB 00pabOTKH MOKa3aHUMN

HpI/I60pOB u YCTPOI\/’ICTB, AHAJIN3C UX TOYHOCTHLIX XapPaKTCPUCTHUK.

4. ®opMHUpoBaHUE YMEHHUS MPOCKTUPOBAHUS U UCIIOJIb30BAHUS METOIOB 00pa0OTKH

U3MEpUTENIbHON NHPOpMaIUK.

5. OCBOEHHE HABBIKOB 3KCIEPUMEHTAIIbHBIX MCCIIEIOBAHUI OCHOBHBIX XapaKTEepH-

CTHUK NMPUOOPOB U YCTPOUCTB.

3.2 Mecrto pucuumiannebl B ctpykrype OITOII

JlucuumuinHa u3y4aeTcs Ha OCHOBE 3HAHU, TOTYYEHHBIX PU OCBOEHUH ITPOTPAMMBI
OakanaBpuaTa Wiu CIICIIHaIUTeTa.

1 00ecIieynBaeT U3yUEHUE MOCICIYIOMIMX TUCITUTIIINH

1. «HTeIIIeKTyanbHbIE BUIEOCUCTEMbBD)

2. «JloxanbHbIE U3MEPUTEIIBHO-BBIUUCIUTEIBHBIE CUCTEMBD)

3. «PacnpenenieHHbIE CUCTEMBI TIEPCOHATBLHON HABUT Al

4, «MOI[eJ'II/IpOBaHI/Ie BBaHMOI[eﬁCTBHH YCJIOBCKA C TCXHNYCCKHUMHU CUCTCMaMMN»



5. «KonTpons u ynpasieHue poOOTH3UPOBAHHBIMU CUCTEMaMI)



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

CIIK-25 CnocobeH moCTpOUTh MaTeMaTHUYECKUE MOJICTH aHaJIN3a U ONTUMHU3AINHI

00BEKTOB HCCIICIOBAHUS, BHIOPATh YMCICHHBIE METOABI UX MOJICTUPOBAHMS
B 00J1aCTH CHCTEM 3axBaTa U MOJICIUPOBAHUS JIBHYKCHHUMA

CIIK-25.1 Cmpoum mamemamuueckue MOOeiu aHAIU3d U ONMUMUZAYUU 0ObEKMO8
ucciedosanus 6 06aCmMuU CUCeEM 3aX8ama U MOOEIUPOBAHUSL OBUNCEHUL

CIIK-25.2 Buibupaem uucnennvie memoosbt MOOeIUposanuss 00bEKmMos8 Uccie008aHUs
8 obnacmu cucmem 3axeama u MOOEIUPOBAHUsL OBUNCEHUTL




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n ay ay au au
1 Bsenenue. 1 0 1
2 | CnoyuaiiHble BEJIMYMHBI U BEKTOPHI, a TaKXKe METOIbl MX 2 4 6
OIHCAHUS.
3 | Anroput™Mbl OLIEHUBAaHUS HA OCHOBE MUHMMHU3allMU HA0II0- 2 5 8
JaeMbIX KpuTepueB. MeTo1 HauMEHbIINUX KBaJApaToB.
4 | OnTUMaNbHBIE B CPEIHEKBAAPATUYECKOM CMBICIIE JIMHEH- 2 5 8
HbI€ aJITOPUTMBI OLICHUBaHUSI.
5 | KomriekcHast 00paboTKa TaHHBIX OT JIBYX U3MEPHUTEIICH. 2 5 8
6 | TunoBsie ciydailHble MPOIIECCHI, UCIOJIb3yEMbIC B 3aja- 2 5 8
yax 00pabOTKH U3MEPUTENHLHON NHPOPMAIIMH  METOJIBI MX
OIHUCAHUS.
7 | llocranoBka u pemieHue 3a1auu GUIBTPALMU CIy4alHBIX 2 5 8
nocnenosarenbHocTel. Juckpernsnii punbTp Kanvana.
8 | Pemenue 3anau punsTpanuu npu o0paboTKE U3MEPUTEIh- 2 5 8
HOW MH(pOpMAaIIH.
9 | 3akiroueHue. 2 0 1 1
Uroro, au 17 34 1 56
W3 HUX a4 Ha KOHTPOJIb 0 0 0 35
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 108/3
4.1.2 Copepxanue
Ne HanmeHnoBaHue TeMbl Conepxanue
n/n JTUCHUAILIMHEI
1 | BBenenue. [Ipenamer u conepxanue kypca. CBsi3b JaHHOM TUCHUTLIU-
HBI C IpyTMMH AUCLUUIUIMHAMH, U3y4aeMbIMU B YHUBEPCH-
tere. OCHOBHAsSI U IOMOJIHUTEIbHAS JTUTEPATypa MO KYpCy.
2 | CnyyaiiHble BeMUYHHBI U BekTO- | CiydaiiHas BelIWYMHA, BEPOITHOCTH, QYHKIIHS pacmpese-

PBbI, @ TAKXKC METOALI UX OIIHCaA-
HUA.

JICHUsl BEPOATHOCTEH, (PyHKIMS IIIOTHOCTH pacipesene-
HUs BEPOATHOCTU. PaBHOMEpPHOE paciipesneieHue, pacipe-
nenenue Panes, maremMarnyeckoe OXUAAHUE, JUCIIEPCHS,
CPEIHEKBAAPAaTUIECKOE OTKIIOHEHUE, CTAHJaPTHOE OTKJIO-
HEHNE, MOMEHTBI CIy4alHbIX BelMW4uH. [IpocTpancTBa u
MTOBEPXHOCTH MOJIOKEHUs. DyHIAMEHTaIbHBIE U TPau-
€HTHbIE MaTpulbl. ONTUMH3ALMS TOBEPXHOCTEN IOJIOKE-
HUSL.




Ne HanMeHoBaHue TeMblI Conepxxanue
n/n JUCHHILIMHEI
3 | Aaroputrmsl olleHHBaHUsS Ha oc- | [locTaHOBKa 3a7a4M OLIEHUBAHUS C MUCIOJIb30BAHUEM Ha-

HOBE MMHHUMH3AIMM HalIona-
eMBIX KpuTepueB. Meron Hau-
MEHBIIINX KBaJPaToB.

OmonaeMbix kpurepueB. CucTeMa HOPMATbHBIX ypaBHE-
HUW. AJITOPUTM pelIeHUs JIMHEWHOMN 3a7]auyi OLICHUBAHUS
¢ ucnonb3oBanreM MHK. O6001eHHbIi 1 MoaubUIIUPO-
BaHHBIN METO/Ibl HANMEHBIIIUX KBAAPATOB. YPaBHEHUS TSI
omu6Ook. [Tpumepsr.

4 | OntumanbHble B cpeiHeKBapa- | Beipaxenus pis marpun koapuanuii MHK u ero mo-
TUYECKOM CMBICIIE JTUHEHHbIE anl- | qudukanuii. [locTaHOBKA 3a1aull TOMyYEHHUs] ONTHMAIIb-
TOPUTMBI OLIECHUBAHUS. HOH B CPEIHEKBAIPATUYECKOM CMBICJIE TMHEMHON OLICHKHU.

HeoOxonumble U 10CTaTOUHBIE YCIOBHS ONTUMAIbHOCTH,
BBIPAKEHUS ISl MAaTPHULIbI KOBapraluii o1O0K OlleHHBa-
Husl. [Ipumepsl.

5 | KommekcHast ob6pabGotka maH- | [locTraHoBka mpocTeiiiel 3agauydl KOMIUIEKCHOH (COB-

HBIX OT JIByX U3MEpPUTEIICH. MECTHOIT) 00pabOTKM JaHHBIX OT JABYX M3MepuTeneil. /[Ba
BapUaHTAa IIOJIy4ECHMsI OLICHOK METO0M MaKCHUMyMa IIpaB-
nomnono0us. MTHBapuaHTHBIN 1 HEMHBAPUAHTHBIN aJIrOpUT-
MBI OLICHUBAHHUS.

6 | Tunossle ciyuaiinble npoueccsl, | CinydaiiHple  KOHCTaHThl.  KBa3uIeTepMUHUpPOBaHHbBIE
UCTIOJIb3yEeMbIe B 3ajauax oOpa- | (mceBmociydaiiHble) Mpolecchl. BuHepoBckue mnporec-
00TKM W3MepUTeNbHON HHGOpP- | cbl. JluHelHbI TpeHn. MuTerpansl oT Genoro myma.
Malli{ U METOJIbI UX OMMCAHUS. | DKCIOHEHIUAIBbHO-KOPPEIUPOBAHHBIA TMpoIece. Y3Ko-

IIOJIOCHBIE MAapKOBCKHE IPOLECCHI BTOPOrO MOPAJKA, UX
KOppensiiuoHHas (PyHKIUS, CHEKTpajbHasl MIIOTHOCTh U
dbopmupytomye GUIbTPHI.

7 | IlocranoBka u pemieHue 3agauu | [locraHoBKa AMCKPETHOW 3amauu (QUIBTpalUK. YpaBHe-
GbuIpTpay cIy4aiHbIX Mocie- | HUsl AUCKpeTHOro ¢uiasrpa Kanmana. OnieHOYHBIH 1 KOBa-
JoBaTeIbHOCTeH. JIMCKpeTHBIN | pranmoHHBIA KaHanbl ¢unsrpa Kanvana. Koaddumuent
¢unsTp Kanmana. yCuJIeHUsI U GOpMyIbl €ro BbluMciaeHus. OmuOKN Qpuiib-

Tpalnuu U ux cBoicTBa. [Ipumeps! pemenus 3anad Quiib-
TpaLUH.

8 | Pemenne 3anmau ¢unsTpamuu | [Ipormenypa mnomydeHUs IMCKPETHOTO aHajora 3aJadd
npu 00paboTke M3MEPHUTENbHOM | HenpepbIBHON (uibrpanuu. [IpuMepsl ITUCKpETHU3AIMH.
UH(POPMAITUH. [Tpumeps! pemieHus 3aaad GUIBTpAUH MpH 00paboTKe

M3MEPUTEIHHON HHPOPMAIIIH.
9 | 3akmoueHue. IIpriMeprl OCTPOEHHUSI MHTErPUPOBAHHBIX KOMILIEKCOB B
pa3IMYHbIX O0JACTAX HAYKU U TEXHUKU.
4.2 IlepeyeHb J1adOpPaTOPHBIX padoT
JlaGoparopHbie pabOTHI HE MPETYCMOTPEHBI.
4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH




HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos
1. Onpenenenue BHIOOPOYHBIX XapaKTEPUCTUK CIYYAHOTO MpoIiec-
ca. 4
2. IIpoBepka rumoTe3bl 00 OJHOMEPHOM HOPMAJILHOM pacrpeesie-
HUHM CIIy4alHOTO MpoI1iecca. 12
3. Pacuet 3HaueHUH KOPPEISILMOHHON (QYHKIMM CIy4alHOTO Ipo-
ecca. 6
4. [IpoBepka rMnoTe3bl O CTALMOHAPHOCTH CIYYaTHOTO Ipouecca o
OTHOILICHHIO K TUCTIEPCHUHU. 4
5. IIpoBepka runoressl 0 CTAIUOHAPHOCTH CIIy4alHOro MIPoLecca 10
OTHOILEHUIO K MaTEMaTHYECKOMY OKHJIaHUIO. 4
6. [IpoBepka runoTe3bl 00 IProJUIHOCTH CITYYaHOTO TIpoliecca. 4
Hroro 34

4.4 KypcoBoe NpoeKTHpPOBaHHUE

KypcoBas pabora (IIpoeKT) He TPe1yCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpexycMmoTpeH.

4.6 HWuaguBuayajbHOE JOMAIIHEE 3alaHHUe

B paMKax BBIIOJIHCHHA MHANBHUAYAJIBbHOTIO JOMAIIHCTO 3aJ{aHNA CTYACHT I10J1y4acT

MaCCUB U3MCPUTCIIbHBIX JaHHbIX XU NOJIZKCH IPUMCHHUTD K HCMY aJITOPUTMBbI, U3Yy4YCH-

HBIC B paMKax Kypca:

1.
2.

OmnpezneneHue MPOMaxoB B pe3ybTaTax HaOIIOICHHIA.

OnpeneneHure BHIOOPOYHBIX XapaKTEPUCTHK CITy4aifHOTO Ipoliecca.
[TpoBepka runore3bl 00 OHOMEPHOM HOPMAJIbHOM paclpeielieHUH CTydaii-
HOTO Tpoliecca 10 KPUTEPHIO ACUMMETPHUHU U dKCIIecca.

[IpoBepka runore3sl 00 OIHOMEPHOM HOPMAJIBHOM pPACIPEACIICHUN CITydaii-
HOTO Ipoliecca no Kputepuio xu-kpaapar (kputepuit K. [Tupcona).
[TpoBepka runoTe3bl 00 OMHOMEPHOM HOPMAIILHOM PACTIPEICTICHUH CITydaii-
HOTO TIporiecca no kpurepuro Konmoroposa.

Pacuer 3HaueHUN KOPPEISIIMOHHON (PYHKIIUM CIIy4aHOTO Mpoliecca.




7. TlpoBepka rumoTe3sl O CTAIMOHAPHOCTH CIIYYaHOTO Ipoliecca Mo OTHOIIIe-
HUIO K TUCIICPCHH.

8. IIpoBepka TUIOTE3bl O CTAIMOHAPHOCTU CIY4YalWHOTO MpoIlecca Mo OTHOIIe-
HUIO K MaTEMaTHYECKOMY OXKHJIaHUIO.

9. IIpoBepka rumnoTe3bl 00 IProANUYHOCTH CIYHAHOTO Ipolecca.

ANTOPUTMBI TOJKHBI OBITh pEaJIM30BaHbl CTYJIEHTOM MOCPEACTBOM JIF000r0 COBpe-

MEHHOTO MaTemaTudeckoro makera (MatLab, Python, R u T.1.).

ITo pe3ynpraram BeinonHeHust /13 ctyaenTom npeacrasisieTcs oT4ET. CoaepKuMoe
OTU€Ta:
1. tutynbHBIN TUCT (TI0 M1aba0Hy «MHAUBHIYabHOE TOMAIITHEE 3a/IaHHE)
2. JIUCTUHT UCXOJHOTO KOJIa TPOTPAMMBI
3. pesyabTaThl (BBIBOA) PaOOTHI IPOTPAMMBI
4. momy4deHHbIe rpaduKH:
* npoBepka 1o kpureputo [Tupcona
* mpoBepka 1o kputepuro KoamMoropora
* KOppensiuoHHas (GyHKIMS CIIy4aiiHOTO Mmpoliecca

¢ OProauvIHOCTb CTAIMOHAPHOTIO IIponuccca

[IpumepnsIit 06beM oTueTa - 10-15 mrcToB. dopmMar caauu - C1aeTCs MPEroaaBaTelo

B IICYaTHOM BHC.

4.7 Jdoxaan

Jloknax He IpeTyCMOTPEH.

4.8 Keiic

Keiic He mpegycMOTpeH.

10



4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMoCTOSITeJIbHOM pa-

00THhI

N3ydeHne AUCUUILIMHBI COMPOBOXKIACTCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIEM JIUTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMoOHHBIMU pecypcamMu cetu IHTepHeT.

[InannpoBanue BpeMEHU U1 U3YUECHUS JUCUUIIIIMHBI OCYILIECTBIISETCS HA BECh
nepuoa 00y4YeHusl, peycMaTpuBasi MPU ATOM PETYISIPHOE TOBTOPEHUE MPOUICHHO-
ro matepuana. O0y4aromumMmcs, B paMKax BHEAyIUTOPHOW CaMOCTOSTEIBLHON pabo-
ThI, HEOOXOJIUMO PETYJISPHO JIOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB
Marepuai, 3aKOHCTIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE M3y4eHUS pe-
KOMEHIOBAHHOM JIUTEPaTYyPHI IIEE€CO00Pa3HO COCTABUTh KOHCIIEKT OCHOBHBIX ITOJIO-
YKEHUM, TEPMUHOB U OTIPEICIICHUH, HEOOXOIUMBIX JJIsI OCBOSHHUS Pa3/IeioB yUeOHOM

JIUCILIUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOHN U3 (hopM 00ydeHHUS
U KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTUpOBaHue mpeanonaaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBUE MEX Y IIPETOAaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAeTCs, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIlIEHUE, KOTOPOE
OH MOJKET MpeAnrcarb KOHCYJbTUPYEMOMY, JTHMO0 OH BIIAJIEET CIIOcOOaMu JesTeb-

HOCTH, KOTOPbIE YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

CaMocToSTeNnbHOE U3YUYCHHUE CTYyACHTaMU TEOPETUYECKUX OCHOB JUCIIMILIHU-
HBI 00€CIIEYeHO HEOOXOIUMBIMU Y4eOHO-METOANYECKUMU MaTepruaiaMu (y4eOHUKH,
y4eOHbIe TOCOOUSI, KOHCIEKT JIEKIIUA U T.I1.), BHIIOJIHEHHBIMHU B IEYaTHOM WJIH AJIEK-

TPOHHOM BH/C.

[To kaxxo¥ Teme conepxanus padbodeit mporpaMMBbl PEAYCMOTPEHbI HHIUBH-

AyaJIbHBIC JOMAIIHUC 3aIaHHA.

N3ydenue cTyneHTamu JUCHUIIMHBI COITPOBOXKIAECTCS IPOBENEHUEM PETYJISAP-

HBIX KOHCYJ'IBTaI_[I/II\/II HpCHOI[aBaTeJIefI, OGCCHC‘IHB&IOHII/IX IMPAKTHYCCKUC 3aHATHUA 110

11



JTUCLUILIMHE, 32 CYET OIKeTa BPEMEHH, OTBOJUMOTO Ha KOHCYJIBTAlUM (BHEAYIH-

TOPHBIC 3aHATHA, OTHOCAIIUCCA K PA3ACITYy «CaMOCTOsATEIILHBIC YaChl IJIA U3yUCHUA

JTUCITUTIIUHBD ).
Texymas CPC IIpumepHas
TPYA0EMKOCThb, a4

Pabota ¢ neknroHHBIM MaTepuaaoM, ¢ y4eOHOM JIuTeparypon 3
Omnepesxaromnias caMoCTosATeIbHAsE paboTa (M3yuyeHrne HOBOTO Mare-

puaia Jio €ro U3J0KCHHUS Ha 3aHATHSIX ) 1
CaMocCTOsITENIbHOE U3YUYCHHE PA3/AeTIOB TUCIUTLINHBI 2
BrinonHeHne JOMaNIHUX 33JaHUM, TOMAITHUX KOHTPOJIBHBIX padoT 15
[ToaroroBka Kk 1a0OpaTopHBIM padOTaM, K MPAKTHUYECKHUM M CEMH-

HapCKUM 3aHATHIM 0
[ToaroroBka K KOHTPOJIBHBIM PabOTaM, KOJUIOKBHYMaM 0
Brinonnenue pacueTHo-rpapuueckux padot 0
BrinonHeHne KypcoBoro nmpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyeHue u mpe3eHTaIus HHOOPMAIMH 110 33aJIaHHON TIPO-

OnemMe, aHAIM3 HAYYHBIX MyOJIMKAIMI 110 3aIaHHON TeMe 0
Pabota Ham MEeXIUCITUTUTMHAPHBIM TIPOSKTOM 0
AHaIM3 JaHHBIX 10 33JJaHHOUN TeMe, BBITOJTHEHHE PACUeTOB, COCTAB-

JIEHUE CXEM U MOJIeJIeH, Ha OCHOBE COOpaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ery, Au¢GepeHIINPOBAHHOMY 3aUeTy, SK3aMEHY 35
HUTOI'O CPC 56
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m

Ha3Banmne, Oudnnorpaguyeckoe onucanme

K-Bo
IK3. B
ouoJ.

OcHoBHas auTeparypa

I'ynanos, Banepuit IBanoBu4. MIHepanbsHble METOBI U CPEACTBA OIIpenee-
HUS TapaMeTpoB ABMKeHUS 00beKTOB [ Tekcr] : yueb. nocobue / B.W. I'ynanos,
A.B. Mouanos, A.M. boponaxun, 2000. -83 c.

HEOorp.

MartgseeB, Banepuit BiagumupoBud. OCHOBBI MOCTpoeHUs1 OectuiaThopMeH-
HBIX UHEPIMAIBHBIX HABUTAIIMOHHBIX cucTeM [ Tekct] : yueb. mocobue /i By-
30B 1o HanpayeHuro moarot. 200100 -"TIpubopoctpoenne” / B.B. Marsees,
B.S1. Pacnionos ; nmox o6mt. pen. B.4. Pacnionosa, 2009. -278 c.

15

Mertpornorus, cranaaptuzanus u ceprudukanus [Tekct] : yueO. ams By30B 110
HanpasieHuio noArot. “Ilpubdopocrpoenue”, ”Onrtorexuuka” / [b.51. Apnees
[1 np.]] ; mox pen. B.B. Anekceesa, 2007. -379 c.

1490

[BetkoB, Dpuk MBanoBud. OCHOBBI MaTeMaTHUEeCKOW MeTposioruu [Tekct] /
9.M. LBetkos, 2005. -511 c.

50

Crenanos, Osier AHapeeBud. OCHOBBI TEOPUU OLICHUBAHUS C TIPUIIOKEHUSIMU
K 3aJ1a4aM 00pabOTKH HaBUTaIlMoHHON nHpopManuu. [Tekcer] : yued. mocobue
JU1s1 By30B 1o HarpasieHuto 160400 ”Cuctemsl ynpaBieHUs JBUKEHUEM U Ha-
uranus”. T. 1 : BBenenue B Teoputo ouenuBanus, 2009. -496 c.

25

JlononHuTenbHas Iureparypa

PuBkun, Camyun CumonoBuy. CratucTuyeckass ONTUMU3ALMS HABUTAllMOH-
ueix cucteM [Tekct] / C. C. Puskun, P. . UBanosckuii, A. B. Koctpos, 1976.
=279, [1] c.

CrenanoB, Oner AnapeeBud. OCHOBBI TEOPUHU OIEHUBAHUS C TIPUITIOKEHUSIMU
K 3a7a4aM 00pa0OTKK HaBUTAIMOHHOW MH(popManuu [Tekcr] : yued. mocodue
JU1st By30B 1o Harpasiiennto 161100 ”Cucremsl ynpaBieHus JBUKEHHEM U Ha-
Buranus’”: [B 2-x u.]. Y. 2 : Beaenue B Teoputo punprpanmu, 2012. -417 c.

20

5.2 TIlepedenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH NTUCHUILJITHMHBI

nge/4:

Ne i/t DJIeKTPOHHBII ajpec
1 Kolmogorov Distribution Functions https://www.mathworks.com/matlabcentral/fileexchar
kolmogorov-distribution-functions
2 Variance Outlier Test http://rtlam.blogspot.com/p/tabellen.html
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5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=8972
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https://vec.etu.ru/moodle/course/view.php?id=8972

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlns qucuuruimHbl «MeToibl 00padoTKH 3MEPUTEILHOM HHpOpMaIum» (Gop-

MOUW IPOMEKYTOUHOMN aTTECTALIUU ABJISAETCS dK3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.

15




OcobGeHHoCTH 1O0MyCKA

K 3x3amMeHy nonyckaroTcs CTyAEeHTHI, BeInoJHuBIIME Bce U/I3.

6.2 OlleHO‘leIe MaTepHuaJbl AJd NPOBCACHUA TCKYHIECI0 KOHTPOJIA U IIPpOMeE-

HCYTOqHOﬁ aTrecranuu oﬁyqammnxc;l no JMCIOMIIJINHE

IIpumepHbIe BONMPOCHI K IK3aMEHY

Ne ni/m Onucanue

1 Crny4aifHasi BeIMUYMHA, BEPOSATHOCTD, QYHKITUS PACTIPESTICHHS BEPOSATHOCTEHN, (PYHKITUS
IUIOTHOCTH pacIpeieieHNs BEPOSTHOCTH.

2 PaBHOMepHOE pacnipenenenue, pacnpeaeneHue Paes, MaremaTH4ecKoe OXKUIaHUue, JUC-
nepcusi, CpeHEKBAIPATHUECKOE OTKIOHEHHE, CTAHJAPTHOE OTKIIOHEHNUE, MOMEHTHI CIIy-
YalHBIX BEJINYHH.

3 [IpocTpancTBa 1 MOBepXHOCTH Mon0keHUs. DyHIaMEHTaIbHbIE U TPaJUEHTHBIE MaTPH-
1bl. ONTUMHU3a1Us TOBEPXHOCTEH MMOJIOKEHUS.

4 [TocranoBka 3a7aun OIIEHUBAHUS C UCTIOJIB30BAaHUEM HaAOMIOAaeMbIX Kputepues. Cucre-
Ma HOPMAaJIbHBIX YpaBHEHHH.

5 AJITOpUTM pellIeHHS JTMHENHOM 3a/1a4M OLIEHUBaHUs ¢ ucnojab3oBanueM MHK.

6 O06001IeHHBIN 1 MOTU(PUITUPOBAHHBIN METO/IBI HAMMEHBIIIUX KBAAPATOB. YpaBHEHUS TS
OLINOOK.

7 Beipaxxenus ans matpun koBapuanuii MHK u ero monuduxaruii.

8 [TocranoBka 3a1auu OTyYEHUS] ONTUMAIBHON B CPETHEKBAAPATUIECKOM CMBbICIIE JIMHEH-
HOM OLICHKH.

9 HeoOxonumbie u 10CTATOUHBIEC YCIOBUS ONMTUMATBHOCTHU, BRIPAKECHUS JUISI MATPHUILIBI KO-
BapuaIyii OMOOK OICHUBAHUSL.

10 [TocTaHoBKa TpoCTeiiIeii 3a/1auu KOMIUIEKCHOW (COBMECTHOH) 00pabOTKH JaHHBIX OT
JIBYX U3MEPUTEIICH.

11 JlBa BapuaHTa MOJy4YeHUs OIIEHOK METOJOM MakCcMMyMa mpasiononodus. MuBapuanTt-
HBII 1 HECMHBAPUAHTHBIN aJITOPUTMBI OIICHUBAHUSI.

12 CrnydaifHple KOHCTaHTBI. KBa3uaeTepMHHHpPOBAaHHBIE (IICEBAOCTyYaliHbIE) MPOIECCHI.
Buneposckue nponeccsl.

13 Jlunelineiii TpeHa. MaTErpansl oT 6€10ro nrymMa. IKCIOHSHIINATbHO-KOPPEIUPOBAHHBIN
nporecc.

14 Y3KO0IOI0CHBIE MAPKOBCKHUE MPOLIECCHI BTOPOTO MOPSAKA, UX KOPPEIAUOHHAs (PYHKIIHS,
CHEKTpaJIbHAS IJIOTHOCTh U (POPMHUPYIOLTHE (DUIBTPHI.

15 [TocTaHOBKa TUCKPETHOM 3a1a4u (DUITBTPAITIH.

16 VYpaBuenwus quckpeTHoro ¢puisrpa Kanvana.

17 OneHoYHbIN ¥ KOBapUallMOHHBIN KaHaib! puiasTpa KaiMana.

18 Koadduument ycunenust u GopMysbl €ro BBIYUCIECHUS.

19 OmmOku GuUIbTpaIKi U UX CBOMCTBA.

16



dopma duseTa
MuHuCcTEpCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit @enepanuu
®T'AOY BO «Cankr-IletepOyprckuit TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcuteT «JIDTW» umenu B.W. Yabsnosa (JlennHa)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Hucuunnuaa Meroabl 00padoTku usmMepureabHoi nHpopmauuu OUBC
1. Beipaxxkenus ais marpurl koBapuanmii MHK u ero Mmogudukarnmii.
2. YpaBHeHus quckperHoro ¢punstpa Kanmana.
YTBEPXIAIO

3aBeayromuii kKadeapoit 1O.B. ®unaros

Bech kommiekT KOHTPOJBbHO-U3MCPUTCIIbHBIX MATCPHUAJIOB JJIA IIPOBCPKU C(bOp-
MHUPOBAHHOCTH KOMIICTCHIIMN (I/IHI[I/IKaTOPa KOMHCTGHHI/II/I) pasMCLICH B BaKpBITOﬁ

YacTH 10 aJipecy, YKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

2 CiyualiHble BEIMUUHBI U BEKTOPBI, @ TAK)KE METOMBI UX OIHCA-

3 HHA. A3/ NAPT3 / UAP3
4 ANTopUTMBI OLIEHUBAHUS HA OCHOBE MUHMMU3AIlUKN HaOII0ae-

5 MBIX KpUTEpUEB. MeTOA HaUMEHBIINX KBAJPaTOB.

6 A3/ nAPT3 / UAP3
7 OnTuManbHble B CPEJHEKBAAPAaTUUECKOM CMBICIIE JIMHEIHbIE

8 aJITOPUTMbI OLICHUBAHUS. U3/ UaPT3 / UAP3
9 KommnnekcHast 00paboTKa JaHHBIX OT ABYX U3MEpHUTEINEH.

W13 / UAPT3 / UJIP3

— | —
il )

TumnoBsle ciy4aiiHble MpoLeCcChl, UCTIONIb3yEMbIE B 3aJja4ax 00-

12 pabOTKH M3MEPHUTEIbHON MH(pOPMALMKH M METOABl MX omuca- | [J13 / UJAPI3 / U/IP3
HUA

13 IloctanoBka M pelieHue 3a1a4n GUIBTPALMU CIIyYalHBIX MO-

14 cienoBarenbHocTel. Jluckpernsiii punstp Kanmana. U3/ UOPT3/ NP3

15 Pemenue 3anau ¢punbTpanuy npu o0paboTke M3MEpUTETEHON

16 MH(OPMALUH. A3/ NAPT3 / UAP3

17 3akIoueHue. N3/ UAPI'3 / UAP3

6.4 Meroanka TeKyuero KOHTpoJIs

Memoouxa meKkyuieco KOHmpOoJid Ha JT1eKYUOHRHbBIX 3AHANTUAX

Texy1iuii KOHTPOJIb BKJIIOYAET B C€0s1 KOHTPOJIb oceriaeMocTu (He meHee 80%

3aHATUR).
Memoouxa mexkywje2o KOHmpo/sa HA NPAKMUYECKUX 3AHANMUAX

Tekymuii KOHTPOJIb BKJIIOYAET B ce€0sl BHINOJHEHUE 9 MHIMBHUIYaNbHBIX J0-
MAaIIHUX 3aJaHH, OlIEHKa 3a KOTOpPbIE M0 YeThIpeXO0alIbHOM IIKajie BHICTABISAETCS

0 CJIEAYIOUUM KPUTEPHUSM:
«OTJIMYHOY - BOIPOC PACKPHIT NOJHOCTHIO, 33]1a4a pelieHa TPaBUIIbHO;
«XOPOIIOY» - BOIIPOC PACKPHIT HE MOJIHOCTHIO, 3a/1a4a PEIICHA YACTUYHO;

«YHOBJICTBOPUTCIILHO» - B OTBCTC HA BOIIPOC UMCHOTCA CYHICCTBCHHBIC omuo-

KH; 33/1a4a HE PEII€HA WX PElIeHa HEMPABWIIBHO, X0/ PEIIECHUS MPABUIIbHBIN;

CHCYAOBJICTBOPUTCIIBHO» - OTCYTCTBYCT OTBCT HA BOIIPOC HUJIN COACPIKAHUC OT-

18



BC€Ta HC COBIMAAACT C IMOCTABJICHHBIM BOIIPOCOM, 3aJadd HC PCHICHA, XOI PCIICHUA

HETPABUIIbHBIN.

COBOKYITHOCTbH OIIEHOK, ITOJTYYEHHBIX CTYAEHTOM B PE3YyJIbTaTe€ KOHTPOJIbHBIX
MEPOIPUATHH, yUUTHIBACTCS IPENOAABATEIIEM IIPUA IPOBEACHUN IPOMEKYTOUHOM at-
Tectauuu B popMme sk3amena. [Ipu 3Tom olieHka 1o pe3yibTaraM TeKYIero KOHTPOJIs

coctaBisieT 60% ot 00111ell UTOrOBOM OLIEHKH, dk3aMeHanmoHHast — 40%.

B xoze mpoBeieHNs] CEeMUHAPCKUX M MPAKTUUECKUX 3aHATUM 11eJIeco00pa3Ho
IPUBJIEUYCHHUE CTYJICHTOB K KaK MOKHO 0oJjiee aKTUBHOMY Y4YaCTHUIO B JIUCKYCCHSIX,
pelieHnu 3aaa4, o0CykIeHusX u T. 1. [Ipy ’TOM aKTUBHOCTH CTY/IEHTOB TaK»Ke MO-
KET YUUTBIBATHCA MPEIOIaBaTesIeM, KaK OUH U3 CIIOCOO0B TEKYILIEr0 KOHTPOJIS Ha

MPAKTUYECKUX 3aHSITUSX.
Memoouka mekyuyeco KOHMPOJS CAMOCMOAMENbHOU PAOOMbL CHYOEHMO8

KOHTpOJIB CaMOCTOSITEIILHOMN pa6OTBI CTYACHTOB OCYHICCTBIIACTCA HA JICKIOH-

OHHBIX U INPAKTHUYCCKHUX 3aHATHUAX CTYACHTOB 110 MCTOAWKAM, OIIMCAHHBLIM BBILIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MapKepHasT WIX MeJoBas
J0CKa.

[IpakTnueckue 3aHs-
TUS

KoMmmnbroTepHsIi Ki1ace

KonmuecTtBo 1ocagodHBIX
MECT — B COOTBETCTBHU C
KOHTHHTEHTOM,  pabouee
MECTO npernoaaBaTelis.
KoMmrmbtorepsl uian HOYTOY-
KH.

1) OducHbiit
nakeT (MS Word,
LibreOffice,
LaTeX wmm np.)
2) Cpena wMma-
TEMaTH4eCKON
00paboTKN maH-
Heix (MatLab, R,

Python nmm np.)
CamoctositenbHas pa- | [lomemenne ans ca- | OcHalleHO KOMIIbIOTEpHOHM | 1) OducHbiit
6ota MOCTOSITENIbHOM pabo- | TEXHUKOM ¢ BO3MOKHOCThIO | makeT (MS Word,
Ta nonkimrouennst k cetd «MH- | LibreOffice,
TepHeT» W obOecneuenueM | LaTeX wmm ap.)
Joctyna B osnekTtpoH- | 2) Cpema Ma-
HYIO MH(POPMALIMOHHO- | TEeMaTU4eCKON
oOpa3oBarenbHyl0  cpeny | oOpaboTku JaH-
YHUBEPCUTETA. HbIX (MatLab, R,

Python nmm np.)
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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