MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
IekaH dakynsreta

Crpaxos C.1O.
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PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
CTATUCTUYECKASA PAIMOTEXHUKA

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH

Crieniain3anusi/npo¢uib/mporpaMMa noAroToBKH

11.05.01 Pag103/1eKTPOHHBIE CHCTEMbI U KOMIIJIEKChI

Pajno3/1eKTpOHHBIE KOMII/IEKChI aBTOHOMHBIX TPAaHCIOPTHBIX miargopm

YpoBeHb BbicIero 0Gpa3oBaHust Cnenuanurer
®opma obyuenus Ounas
®dakynbTeT W NndopmalnnoHHble U YNIPaB/IAo0l{e CHCTeMbI

Beinyckaromas Kadeapa

Kadeppa-pa3padoTuuk padoueii nporpaMmsl

14 PAINOJJIEKTPOHHBIE CUCTEMBI YITPABJIEHUA

14 PAIMOSIEKTPOHHBIE CUCTEMBI YIIPAB/IEHUSA

a YACHI (110 Ha/IMYHI0 BU/IOB 3aHATHIA) °
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

11.05.01 Paji103/1eKTPOHHBIE CHCTEMbI H KOMILIEKChI
roj Habopa rpymer: 2026
Iporpammy cocTaBui:
Kadezpa 14 PAJMOSJIEKTPOHHBIE CUCTEMBI YIIPABJIEHUSA

®népoBa AHacTacust AJleKCaHJPOBHa, K.T.H., JOL{EHT, JOL{eHT

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel 14 PATMOS/IEKTPOHHBIE CUCTEMBI YITPAB/IEHW ST
3asepyromumii kadezpoit Coraukosa H.B., K.T.H., fjom.

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

14 PAINOSJIEKTPOHHBIE CUCTEMBI YITPABJIEHUA

3aBenytroiuii kadenpoit CorHukoBa H.B., K.T.H., fioLl.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
CTATUCTUYECKASA PAIMOTEXHUKA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

IMK-4 — Criocoben pa3pabarbiBaTh aHa/OroBbie W LU(POBbIE PAAUOTEXHHUUECKHE YCTPOMCTBA, B TOM UMC/Ie Ha Ga3e MUKPOMPOLECCOPOB U
MMKPOIPOLIeCCOPHBIX CUCTEM, C UCII0/Ib30BaHHEM COBPeMEeHHBIX N1aKeTOB NPUKJIaJHbIX IPOrpaMM

DOpMUPOBaHHIO KOMITETEHLIH CITY>KUT JJOCTIDKEHHeE C/Ie/[YIOIINX Pe3y/IbTaToB 06pa3oBaHuUs:
IIK-4

3HAHUA:

IMpuHnune! GyHKIHOHUpoBaHUs ycTpoiicTB CBY 1 aHTeHH. V3yuaroTcst TUIIOBBIE y3/bI U 7eMeHThl CBY, 1x 3/1eKTpruecKye Mojiesud U
KOHCTPYKLIUH.

AHanuTHUecKye 1 YHCIeHHbIe MeTOABI pacuéta ycTpoiicTs CBY u aHTeHH.

OCHOBBI TEOpPUM aHTEHH: KlacCH(UKalUs aHTeHH, NapaMeTpbl M XapaKTepPUCTHUKM Iepefjaloliel ¥ TpUEMHON aHTeHH, JMHeiHble,
anepTypHbIe, PyIIOPHbIe, 3ePKa/IbHbIe AHTeHHBI.

OCHOBBI TEOPUM aHTEHHBIX PelISTOK: CTPYKTypa M IPHHLIUI IOCTPOeHUs PellfTOK, MOJe/NU CUrHaJoB, JuarpamMMa HarpaB/eHHOCTH
JMHelHOH (a3upOBaHHON PeIIéTKY.

XapakTeprcTHKH ycTpoiicTB CBU: Koa¢hdHIMeHTh! pacripocTpaHeH)s! BOJIHBI, 3aTyXaHUs U (ha3bl, K03 ULIHeHTEl OTpaykeHNs], beryiieit 1
cTostueld BOJTH, BXOJJHO€e COIPOTHB/IEHUE TMHUY Tepefjaull, K03 dULIeHT [10/1e3HOr0 AeHCTBUsL.

XapaKTepUCTUKU aHTEeHH: ilarpaMMa HarpaB/IeHHOCTH, (a3oBast 1 TIO/pU3aLjiOHHbBIe XapaKTepPUCTHKH, JleCTBYIOIast BBICOTA (I/IMHA),
3¢ dexTrBHAs 10 b (TOBEPXHOCTD), KOI(POHULIEHT UCTIONb30BAHMS II/IOIIA/M.

YMeHus:

C6op ¥ aHa/IM3 UCXOJHBIX JaHHBIX [/Is1 PacuéTa JieTasnel, y3/I0B 1 YCTPOUCTB PaJjJMOTeXHUYECKUX CUCTEM.

ITpriMeHeHe KOMITbIOTEPHBIX CHCTeM U IIaKeTOB MPHUK/IaHbIX POrpaMM JJIs1 IPOeKTHPOBaHusI U UCCle[loBaHusI paJi0TeXHUUeCKUX

DKcriepuMeHTanbHOe uccieoBanue ycrpoiicte CBU u aHrteHH, o6paboTka pe3y/ibTaToB 3KCIEpPHMEHTa, paboTa C COBPEMEHHBIMU
M3MepuUTe/IbHBIMU PUOOpaMH.

INpakTuyeckoe npuMeHeHue ycTpoicTB CBY 1 aHTeHH B pa/jJMOTeXHUYeCKUX CUCTeMax Pa3/NyHOro Ha3HaueHHs.

O3HakoMJIeHHe C TIpo61eMaMH 371eKTPOMarHUTHOM COBMECTHMOCTH 1 C1I0C06aMM X pelleHus. ;

HABbIKU:

MeToAMKM pacuéTa OCHOBHBIX XapaKTepHCTHK BO/THOBOJHBIX TPAKTOB, Pe30HATOPOB U aHTEHH.

ITpréMBI KOMITbIOTEPHOTO MOZIe/IMPOBAHUS PaJH03/IeKTPOHHBIX CUCTeM U KOMIUIEKCOB Tlepe/jaul MH(POPMALUHU C Lie/bI0 TIpeficKa3aHust U
y/y4lleH!s! X [1apaMeTpOoB.

ITpyMeHeHNe CTaH/APTHBIX TPUK/IAJHBIX IPOrPAMMHBIX CPeZICTB [T IIPOBeAEHNUH MOJEe/IbHBIX SKCIIepUMEHTOB.

HaBblku 06paboTKy cOOpaHHBIX [JAHHBIX /715 aHa/IM3a KaueCTBa paboThl pajHOTEXHUUECKHX CHCTEM..
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyynnvHa CTATUCTUYECKAST PAZJVOTEXHUKA siBisieTcs AMCLIMIUIMHON YacTH, ) OpMHUPYyeMo# y4aCTHUKaMH

o0pa3oBaTeIbHBIX OTHOLIEHHUH 6/10Ka 1, TPOrpaMMB! MOATOTOBKH 110 HarpasieHnto 11.05.01 Paduo3snekmpoHHbie cucmembl U KOMNAEKChI.

CogepkaHue [OUCLMIVIMHBI SIBJISIETCS JIOTMUeCKUM mpogopkeHreM aucuuiuind: PATJMOTEXHUYECKUWE IEIN 11 CUT'HAJIBI,

IIEKTPOJVMHAMMKA 1 PACITPOCTPAHEHUE PA/IMOBOJIH, 3JIEKTPOHHBIE 1 MUKPOJJ/IEKTPOHHBIE ITPUBOPBI.

CoglepkaHye /MCITUIAHBI SIBMSETCS OCHOBOW /s ocBoeHusi guciuruiae: BBIIMIOJTHEHUE WM 3AIMWATA BBIITY CKHOM

KBAJTM®UKAIIMOHHON PABOTHI, HAYYHO-UCC/IEJOBATE/IbCKASI PABOTA, J3KCIUIYATAIIMOHHAS TTPAKTUKA,
IM1®POBASI OFPABOTKA CUT'HAJIOB.

HpeABapHTeHLHLIe KOMITeTeHLINH, C(bOpMHpOBaHHbIE y 06yqa}0Lqeroc51 A0 Hayasia U3yuyeHus JUCLIATINHBIL

OIIK-1 — CriocobeH npeACcTaBuTh a/jeKBaTHYI0 COBDEMEHHOMY YPOBHIO 3HaHHWI HayuHYHO KapTHHY MHPA Ha OCHOBE 3HAHHsI OCHOBHBIX
TI0JIOXKEHUH, 3aKOHOB M METO/IOB eCTECTBEHHbIX HayK U MaTeMaTHUKU

OT1K-2 — Crioco6eH BBISIB/ISATH €CTECTBEHHOHAYUYHYHO CYLJHOCTh POo6/ieM, BO3HUKAIKX B X0/ MpodeCCHOHaNIbHOM [esTe/IbHOCTH, 1
MIPUMEHSTh COOTBETCTBYIOLLMI (PU3MKO-MaTeMaTH4YeCKUi anmapar fiisi UX (JopManu3alii, aHalu3a U NPUHATHUS pelleHust

OIIK-4 — CriocobeH MpOBOAXTE KCIIepUMEHTaIbHbIe HCCIIEA0BAHNS 1 B/Ia/|eTh OCHOBHBIMU IpHeMaMu 06paboTKy U Npe/CTaBIeHNsT
5KCMePUMEHTa/IbHBIX JaHHBIX

OIIK-6 — CriocobeH yunuTHIBATE CYLIECTBYIOLIWE U [TEPCIIEKTUBHBIE TEXHOJIOTHH TIPOM3BOACTBA PA/j03/IEKTPOHHOM armaparypbl Ipu
BBINO/IHEHUN HAayYHO-UCC/Ie/|0BaTe/IbCKOM 1 OIBITHO-KOHCTPYKTOPCKUX paboT

ITK-1 — CniocobeH paspabarbiBaTh CTPYKTYPHBIE U (DYHKLIMOHAIbLHBIE CXeMbI PAJH03IEKTPOHHBIX CHCTEM M KOMILIEKCOB

ITK-3 — CrniocobeH MCI0/1b30BaTh COBPEMEHHbIE MTaKeThbl MPUKJIaZHbIX TIPOrPaMM /1151 CXEMOTEXHUYECKOTO MOZe/IMPOBAHHUsI aHAaIOTOBbIX 1
[(POBBIX YCTPOKCTB, YCTPONCTB CBePXBBICOKUX YacToT (CBY) 1 aHTeHH



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0eMKOCTb JUCLIMIIAHBI COCTABIsieT 4 3.e., 144 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

KYPC
CEMECTP

=

YeCKHX eJHHHI]

BCEI'o

AyauTOpHBIE 3aHATHS
B KOHTaKTHOH dopme

BCEr'o

Jlekuyuu

TIpakTHueckne
3aHATHS

CamocTosTenbHas
pabora cTygeHTOB

@®opmupyemasi
KommeTeHuus, %

IK-4

Pa3jen 1. OcHOBHBIE NOHATHSA CTATUCTHYECKOH pajnoTexHUKH. 1.1. Cryvaiibie MPOLIECCH! M X XapaKTePUCTHKH.
Ornipeyiesienye M KaccuduKauyst crydaiHbix nporeccos. DYHKLMK pacripe/ie/ieHns CydaiiHbIX NPoLeccoB. MoMeHTbI

) i pacrip CosmecTHble ¢ pacnp BEPOATHOCTeH ¢ Telt ety MpOLeCCoB.

MoMeHTBI. CT M 3propuueckue cyyaitHele npoueccsl. KoppensiyonHas GyHKIMS CTalMOHapHOTO
cyuaifHoro nporiecca u ee CBoiicTBa. DHepreTHUeCKHH CreKTp cTal 0 ciTyyaiiHoro nporecca. B:
KOppeJISLMOHHBIE (YHKL{HH, UX CBOICTBA, B3aUMHBIe CreKTpbl. HopMasbHbIi CiTyuaiiHblil mporiecc, Geblii mym. 1.2.
TIpeoGpa3soBantie C/TyuaifHbIX IIPOLIECCOB MPH MPOXOXK/IEHHH HX YePe3 PaJHOTeXHHUECKHE Leri. XapaKTepUCTHKM
TMHEIHBIX 1jereif. DHepreTHYeCKKe XapaKTePHCTHKH CITyJaiiHoro MpolLiecca Ha BHIXO/e THHeiiHoit ern. [Ipoxoxkenye
Gestoro mryma uepe3 uHeiiHble L. TTpoxosk/ieHre Ge/oro mIyma yepes y3KomoIOCHbIe THHeHHbIe LiemH. Y3KOMo/I0CHbIi
ctyuaiiHblit mporjecc, orubaromas 1 (asa y3KoIoI0CHOro CIy4aiiHOro npowecca. Pacripesenenne orubatomeit u dasst
CYMMBbI y3KOTOJIOCHOTO C/Ty4aifHOTro MPOLecca u fie 0 curHana. I1 TUIOTHOCTH BePOATHOCTH
CTyuaiiHOro NPOLIECCA MPH MPOXOXK/ICHHH €0 Yepe3 HeNMHeiiHbIe Ge3bIHEPLMOHHbIE S7IeMeHThI. DHepreTHueckHe
XapaKTePUCTHKH C/ly4yaiHOro MpoLiecca Ha BhIXOJe iiHoro 6 0 7IemMeHTa.

51

14

30

Pazpen 2. OCHOBBI TEOPHH ONITHMA/ILHOTO NIPHEMa CMTHAMOB. 2.1. PajnonpyeM Kak CTaTMcTHUecKas 3ajaya. OCHOBHbIE
301841 TEOPHH ONTHMA/ILHOTO TIPUEMA CHIHA/IOB. KpHTepHH KauecTa (ONTHMALHOCTH) NpHeMa CHrHa/IoB. 2.2. OLeHKa
rapameTpa CMrHasa u3sectHoi popmbl. [TousTHe 06 ONTHMAILHOM NPHEMHHKe H3MepeHHsi. OLieHKa He3HepreTHYeckoro
napameTpa CHrHaJla M3BeCTHOTO TOYHO. ONITHMAJIbHBIH PHEMHHK H3MePeHHsi Jjisi CHTHa/IOB C HeM3BeCTHBIMH
napamerpamu. OLleHKa He3HepreTHYeCKoro napaMeTpa CHrHa/ia C HeM3BeCTHOMN Haua/bHOM a3oit. OLieHKa JI0M1IepOBCKOro
C/|BUTa YaCTOThI CUTHA/IA C HeU3BECTHOM it ha3oii. 2.3. OGHap, curHanos. Kpurepuu KauecTsa rnpu
(06Hapy)KeHHH CUrHa/oB. CHHTe3 CTPYKTYPbI ONITHMA/ILHOrO 0GHAPY)KHUTE/Is CHHA/IoB. ONpejie/ieHne opora 1
BEPOATHOCTEH OIIMGOK PH ONTHMAILHOM 0GHap: curuanos. O CHrHA/IOB 1o KpuTepuio Heiimana-
TInupcosa. 2.4. GUILTPALKS CHIHA/IOB H3BECTHOM (OPMBI. XapaKTePUCTHKH COITIACOBAHHOTO (HIETPa, GOpMa CHrHa/a Ha
ero BbIxo/ie. [IpHMeHeHH e COrIaCoBaHHbIX (HIETPOB PH MOCTPOEHHH ONTHMATbHBIX TPHEMHHKOB OL{eHKH NapaMeTpoB
CHTHAJIOB 1 MX 0GHapykernst. COracoBaHHbIil GUILTP MpH HeGenoM yme. MHILTPBI, COrAaCOBAHHbIE C OJUHOYHBIMH
BH/I€0- ¥ PA/JHOMMITY/IbCaMH H TTa4KO# HMITy/TbCOB, rpebeHyarhie (GHIBTPbI (HAKOMUTETM HMITY/IbCHBIX CHTHA/IOB). 2.5.
ToHsTHe 0 TOC/Ie/j0BaTeIbHOM aHami3e Banbza. 1) TIPOLIeyPhI MO 0 aHamM3a Bamb/a st
OGHapyKeHHs1 CHrHNOB. XapaKTepHCTHKH MPOLIEAY bl OC/IE/IOBATE/LHOrO aHai3a Banbja. 2.6. DUILTPaLsl CUrHANIOB
Hen3BecTHOH (opmbl. [TocTaHOBKa 3aiaun GUIBTPALMK CHIHAMA Hen3BeCTHOI hopmbl. PuLTP BuHepa [ist AMCKPeTHBIX
OTCYETOB M HenpepbIBHOro cvrHana. dddekTHrHOCTL GunsTpa Bunepa. Mozenu ¢ CurHana u B
dunbrpe Kanmaua. Y 0 CT 0 unerpa Kanmana. OiHOMepHBIit HeCTaLMOHAPHLIHA GUILTD
Kanmana. MHoromepHeIii HecTaloHapHbli GpubTp Kanvana. Ipumep nocrpoenus ¢puisTpa Kanvana st gsymepHoro
citydast. 2.7. COBMECTHAs! OLIHKA HeCKO/IbKHX I1apaMeTpOB CHrHa/la 3BeCTHOM (opMbl. IToCTaHOBKA 3a/jaui OLIEHKH
HEeCKOJIEKHX T1apaMeTpPOB CHrHa/la M3BeCTHO (hOPMbI 1 Ty Th ee pellieHus B 06ujem crryuae.COBMECTHAs OLIeHKA YacTOThI i

3ar curnana. dy TH TIPH COBMECTHO#1 OLleHKe YaCTOTbI U 3ara3/bIBaHHsi CHTHajla.
BrmsHve hopMbl CMrHa/Ia Ha (YHKLMIO Heonpe/ie/eHHOCTH.

68

28

30

40

Paspen 3. OcHoBb! Teopuu HHpopMauuH. 3.1. OCHOBHbIE TIOHSTHS TeOPHH HHPOpMaLH. CriocoGbl OLIEHKH KOJIHYeCTBa
nHbOPMALHH, COfePIKaLIeiicst B COOBIIeHIH. DHTPOHS COOBIIeHHIT C JUCKPETHBIMH H HEMPEPLIBHEIMH COCTOSHUSMI
3/1eMEHTOB. YC/IOBHas SHTPOMHSA W SHTPOMHS 0Gbe/JHHEHNsT CTaTHCTHYECKH 3aBHCHMBIX coobiennii. 3.2. Tlepesada
Co0GII{erHii 110 KaHa/IaM CBSA3H C roMexamu. TT0/IHOe KOTMYeCTBO B3aMMHOI HH(bopMarK. YacTHOe KONHYEeCTBO B3aHMHOK
nHbopMarH. PasHOCTh YaCTHBIX KOJHYECTB i HH O6Hap; CHrHa/ia ¥ OLieHKa ero rapameTpa c
HCTIO/B30BAHHEM Pa3HOCTH YaCTHBIX KOJHYECTB i CKopOCTb Tep! b 10 KaHany
CBsi3H C roMexamH. TIporycKHast CriocoBHOCTh KaHasia CBsi3H.

25

16

Bcero 3a 7 cemecTp

68

51

76

100

Bcero no AuCIMIUIHHE

68

51

76

100

3.2. AyAMTOPHBIN NPAaKTHKYM

HOMep U HaUMEHOBaHHeE pa3jiejia JUCHUIIIMHbI

Tema NPaKTHYeCKOIr'o 3aHATHUA

O0newm, ayp.

Yyacos

2 |Pa3gen 1. OCHOBHBIE MOHATHS CTATUCTHYECKOH
DaZIMOTEXHUKH.

OrnipesiesieHre XapaKTePUCTHK CTy4YaiHbIX POLIeCCOB.

3

VHepLIMOHHbIe 1IeTIH.

ITpoxosk/ieHre CTy4aliHbIX IPOLIECCOB Yepe3 JIMHeHHbIe

2

6e3bIHEPI[MOHHBIE T[ETTH.

ITpoxosk/ieHre CTy4aliHbIX IPOLIECCOB Yepe3 HeJIMHelHble

Paszen 2. OCHOBBI TEOPUH ONTHMA/ILHOTO NpUeMa
5 |curHanos.

¢hOpMBIL.

IMocTpoeHMe COIIACOBAHHBIX (DUIBTPOB /i1l CUTHA/IOB PA3/TMUHON

CHrHasa.

O]_[eHKa SHEpPreTuyeCkKux U HeSHepreTuueCKux rapaMeTpoB

OnTuManbHOe 06Hapy>KeHne U1 pa3/inyeHue CUrHasiosB.

Bcero 3a 7 cemecTp

3.3. CamocrositesibHas pabora cryaenta (CPC)

Ne Homep 1 HauMeHoBaHuUe
pa3aena AMCLHUINIHHBI

Copepikanue yueGHOr0 33 aHHA

yacos

O0bemMm,

Pazgen 1. OcHOBHBIe TIOHSITHS

W3yyenne ocoOeHHOCTeH JVCLMIUIMHBI, 3HAKOMCTBO C PEKOMeH/[yeMO JTUTepaTypoi,
CTaTHCTHUYECKOH pafitoTeXHNUKU. ([10ZrOTOBKA K TPAKTHUeCKHMM 3aHSTHSIM.

30

Pasgen 2. OcHOBBI TeopUK
OINTHMAa/IbHOTO TIpYieMa CUrHasoB.

V3yueHue NpelyCMOTPEHHBIX TPOrpaMMO¥ ANAKTUUeCKHX eJMHHUL] pasziena 2 ¢
WCIT0/Ib30BaHHEM PEKOMEH/[YEMO JINTePaTyPhl, TOATOTOBKA K [IPAKTHUECKUM 3aHSTHSIM.

30

Paspen 3. OcHOBBI TeOpUU

V3yueHue npeyCMOTPeHHBIX TPOrpaMMOi ANJAKTHUECKHX eJMHHUL] paszena 3 ¢
MH(pOPMaLH. HCIT0/Ib30BaHNEM PeKOMeH/[yeMOM JITepaTyphl.

16

Bcero 3a 7 cemectp

76

4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIIUIL/INHDBI

CEMECTP

HEJE/IN1 CEMECTPA

23 4 5 6 7 8 9 10 11

12|13

14

15

16

17

7

3ag. CPC | Bormp. 3k3, Konn |[IP| Koutp.P. | | 3ag. CPC | 1P| Bomnp. Ok3, Koan

Konrtp.P.

Konn

pily

Bormp. Ok3

YcioBHbIe 0003HaUeHNsT:
o JIP — auarHoctuueckast pabora;
e 3az. CPC — 3apaHus JJ1s1 CAMOCTOSITeNTbHOM paboThI;
e Bormp. OK3 — BONPOCHI K 3K3aMeHy;
o KouTp.P. — KOHTpO/IbHAs paboTa;
o Ko/ — KO/IOKBUYM.
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TeKyImuii KOHTPOJIb YCIIEBAeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPETHLIe BpeMeHHble HHTePBA/IbI B CIeYIOLIUX GopMax:
[MarHocTHUeckas pabora;
3a7iaHusl /s CAMOCTOSITE/ILHOM pPaboThI;
BOTPOCHI K 9K3aMEHY;
KOHTpOJIbHasi paborta;
KOJIIOKBUYM.

ITpoMeKyTouHas aTTecTal|s IPOBOAUTCS B hopMax:
3K3aMeH.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:
1. A. A. ®néposa. . OCHOBBI cTaTUCTUUeCKOH paguoTexHuku. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2006, 121 3K3.
2. A. A. ®néposa. . Beibop 3oHauMpytomiero curHana B PJIC. CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011, 351. pec.
3. A. 1. CenuH. . CratucTryeckas pajiuoTexHuka. [Ipumeps! v 3agaun. M.: MI'TY um. H. 3. baymana, 2010, s11. pec.
4. A. H. Ocokug, A. H. Mansuykos. . Teopust nadopmaruu. Mocksa: FOpaidt, 2020, 351. pec.
5. 1. 1O. Ilonos, Y. B. biuxoBa. . Teopust unpopmaruu. Caskr-IletepOypr: JlaHs, 2020, 351. pec.
5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:
He TpebyeTcst.

5.3. Ilepuopuueckye U3aHus:

1. TIpuknaaHast UHQOPMATHKa;
2. PapuorexHuka — X XI Bek.

5.4. TlepeueHs pecypcoB HH(OPMaLMOHHO-TeJIEKOMMYHHKALIOHHO# ceT "UHTepHeT", He0OX0AUMBIX [JIsl OCBOEHHSI [VCLIUIIIHHBI, 3IeKTPOHHBIE

61O/IMOTEUHBIE CHCTEMBI:

1. https://e.lanbook.com/book/52356 — 3BC Jlanb;
2. https://e.lanbook.com/book/10854 — 5BC JlaHb.

CoBpeMeHHbIe NIpoeCcCroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHka»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJOBaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN TOPTa/l TEXHUYECKOTO peryMpoBaHust: Hopmel, paBuita, cTangapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToe cobcTBeHHol reHepatyu BT TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMoHHBINM MOpPTa MpaBoBOi HH(OpMaLMH.

5.5. ITporpammHoe obecrieueHue:

1. Mathcad Prime 3.1;
2. Matlab 2015a SP1.

5.6. VIHbopMaLMOHHBIe TeXHO/IOTUH:

B3anMogelicTue ¢ obyyvarorumucs nocpesgcreom MIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

1. ITpunrep HP-3100;
2. Ipunrep Epson T5100;
3. IIpunTep LaserJet 1100;
4. Mathcad Prime 3.1;
5. Matlab 2015a SP1.

6.2. IIpakTHYeCcKHe 3aHATHUSA:
1. ITpoekTop;
2. MiHTepakTuBHas [JOCKa;
3. ITpuntep HP-3100;
4. Ipunrep LaserJet 1100;
5. Mathcad Prime 3.1;
6. Matlab 2015a SP1.

6.3. IIpouee:

1. pa60qee MEeCTO IperiojaBaresisd, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B I/IHTE[]HET;

2. paboure MecTa CTYZ€HTOB, OCHaIljeHHbIe KOMITBIOTePAaMH C ZIOCTYIIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1S PaOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCHMITHHBI
CTATUCTUYECKASA PATUOTEXHUKA

AnHoTanus paboueii MporpamMMsI

Mucipnmuaa CTATUCTUYECKAS PAJMOTEXHHUKA  spisercss  JWCLMIUIMHON — YacTH, (opMuUpyeMol y4YaCTHHKaMH
oOpa3oBare/ibHBIX OTHOLIEHU# 6710Ka 1, mMporpamMMbl MOATOTOBKY 10 HarpasieHuto 11.05.01 PaduosneKmpoHHble cucmeMbl U KOMNIEKChl.
JuctmnmHa peanmmsyercst Ha dakynsrete M WHpopmanmonHsle u ynpasistomiye cuctembl BI'TY "BOEHMEX" um. [1.®. YctrHOBa Kadepoii
14 PAIIMOSJIEKTPOHHBIE CUCTEMEI YITPABJ/IEHMA.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[IK-4 Crniocoben pa3spabaTbiBaTh aHa0roBble W LM(POBBIE pafMOTEXHUUECKHe YCTPOWCTBA, B TOM 4YMCJIe Ha 0a3e MHUKpPOIPOLIECCOPOB U
MMKPOIIPOLIECCOPHBIX CUCTEM, C UCTIO/Ib30BaHHEM COBPEMEHHBIX I1aKeTOB NPHK/IaJAHbIX IPOrpaMM.

CopiepkaHue JUCLUIUIMHBI OXBaThIBaeT KPyT BOIPOCOB, CBS3aHHBIX C W3ydyeHHe OCHOBHBIX METO/[0B 06pabOTKM CHIHA/IOB, NIPHHMMaeMbIX Ha
(oHe 1OMeX TOU WM WHOM MPUPO/IBI, METOOIOTHEeH CHHTe3a U aHa/li3a KaueCTBEHHBIX [MOKA3aTesiel ONTUMA/IbHBIX YCTPOUCTB 0OHApYIKeHWsI,
pas/IMYeHys ¥ OL|eHKH I1apaMeTPOB CHUI'HAJIOB, BXO/SIINX B COCTAB PaJM0/IOKALIOHHBIX Y Pa/JMOHaBUTALMOHHBIX CHCTEM M KOMILIEKCOB, CHCTEM
repefiauy UH(GOPMALIH.

TIporpamMoii AUCLUIIINHBI IPelyCMOTPeHbI C/lelytoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [QMarHOCTHYecKast pabora;
e 33/]aHus JJI CAMOCTOSITE/IbHOM PaBoThi;
e BOMPOCHI K 9K3aMEHY;
e KOHTpOJIbHast paboTa;
e KOJUIOKBHYM.

ITpoMexyToUHAas aTTecTaus IPOBOAUTCS B hopMax:
e 5K3aMeH.

O61ast TPyL0eMKOCTb OCBOEHHUST AUCLIMIUIMHEI COCTaBseT 4 3.e., 144 4. IIporpaMMoii AWUCLIMIUIMHEI TIPeAyCMOTpPEeHEBI JIeKIIMOHHbIe 3aHATHs (51
u.), npaktryeckue 3austust (17 u.), camocrosiTesibHast pabora ctygeHTa (76 u).
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TIpunoxenue 2

K paboueii nporpaMme JUCHMITHHBI
CTATUCTHUYECKASA PATUOTEXHUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIIMHEI COCTaB/sieT 144 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 76 ., OTBe/IeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaunmeHoBaHue pa6oTbi Pekomenjyemas jiuTeparypa pru(::;nzxoc*rh,
Pa3pen 1. OCHOBHBIE IOHATHSA CTATHCTHYECKOH PaiHOTEXHUKH.
A. A. ®népoea. . OCHOBBI CTaTUCTUYE CKOM
paguotexuuku: CI16.BT'TY "BOEHMEX" um. [I. ®.
W3yuenne 0ocobeHHOCTel AWCLUIIIMHBI, 3HAKOMCTBO C PEKOMEH/yeMO#i YcrunoBa, 2006 (1 - 2) 30
TepaTypol, IToAroToBKa K NpakTU4YeCKUM 3aHSATUSIM. A. U. Cenun. . CraTucThyeckast paiuoTexHUKa.
TIpumeps! v 3agaun: M.: MI'TY um. H. D. Baymana,
2010 (1-2)
Wroro no pasgeny 1 30
Paspenn 2. OCHOBBI TeOPHH ONITHMA/ILHOI0 NNPHEMa CUIHAJIOB.
A. A. ®néposa. . OCHOBBI CTAaTUCTUUECKOU
paguotexuuku: CII6.BT'TY "BOEHMEX" um. [1. ®.
YcruHoBa, 2006 (3 - 4)
H3yueHue rpelyCMOTPeHHBIX POrpaMMOi JU/IaKTUUeCKUX e/JUHHL] A. . Cenun. . CratucTuueckas pajloTexXHHKa.
pasziena 2 C UCI0/b30BaHHeM PeKOMeH/lyeMoii JITeparyphl, IOAroToBKa K | I1pumeps! 1 3agaun: M.: MI'TY um. H. 3. baymana, 30
MPaKTUUYEeCKHUM 3aHSTHSM. 2010 (3-4)
A. A. ®néposa. . BbIGop 30HAUPYIOLLEro CUrHana B
PJIC: CII6.BI'TY "BOEHMEX" um. [1. ®.
YcruHoBa, 2011 (1 - 4)
Wroro no paspeny 2 30
Paspen 3. OcHOBBI Teopuu HH(OpMaLUH.
A. H. OcokuH, A. H. Masnbuykos. . Teopust
. uHdpopmayuu: Mocksa: FOpaiit, 2020 (1, 6, 9, 11,
V3yueHne rpeyCMOTPeHHBIX POrPaMMOi AMAAKTHYECKHX efUHHL] 12) 16
pasziena 3 C UCI0/Ib30BaHHeM PeKOMeH/lyeMOH JITepaTryphl. V1. 10. Tonos, 1. B. Bausosa. . Teopust
nrpopmarmu: Caukr-Iletepbypr: Jlaus, 2020 (1 - 5)
Wroro no paspeny 3 16

11
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TIpunoxenue 3
K paboueii nporpaMme JHCHMITHHBI
CTATUCTUYECKASA PATUOTEXHUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora

*  KOJUIOKBHYM;

e 33/]aHVs J/IsS] CAMOCTOSITE/IBHOM PaboTEI;
e KOHTpOJIbHast paboTa;

e BOMPOCHI K 9K3aMEHY;

e 9K3aMeH.

KpuTepun orjeHMBaHusA

JuarHoctuueckas pagora
[uarHoctryeckas pabora npoBoautcs B popme tecta B8 SMOC Moodle:

e IIpU NPaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He arTeCTaLys;
e IIpH IIpaBUIbHOM OTBeTe Ha 60% BOMpOCOB U Gosiee - arTecTawysi.

KosyutokBuym
Konnoxksuymsl 1o Temam: “CryualiHble iporjeccel”, “ITpoxoskzieHre CyyaiiHbIX MPOLieccoB uepes JiMHelHble Lernn”, “TIpoxoxjeHue
CJIy4aiHbIX MIPOLIeCCOB Uepe3 HelMHeHHbIe Ierun”.
5 - JlaeTCs1 OMHBIM MCUepIbIBAIOLIMI OTBET, KaK Ha OCHOBHBIE BOIIPOCHI pasziesa, TaK U Ha [J0IO/IHHUTe/IbHbIe;
3 - cogepyKaHue OCHOBHBIX BOIIPOCOB pasfiesia PACKPIBAETCSs], HO UMEIOTCS
HEeTOUHOCTH TIPY OTBeTe Ha JJ0IO0/IHUTe/IbHbIe BOIIPOCEHI;
0 - cogep>kaHue OCHOBHBIX BOIIPOCOB pasfiesia He PacKphbITO.

3apaHus /151 CAMOCTOATE/IbHON PaGoThI
OTyeT 10 3a/]aHHIO TIPE/CTAB/ISIETCS B ITeYaTHOM BHZe. OTUeT COZeP>KUT Bce HeoOXO/MIMble PacueThl U MTOCTPOeHHbIe rpaduKy, BBIBOJBI
110 paborte. 3alMTa OTUeTa IPOXOAUT B JOpMe J0K/Ia/ia CTy/ieHTa 110 BhINOJHEHHOH paboTe 1 OTBETOB Ha BOMPOCHI MPero/aBareris.
B ciyuae ecyi oopmiteHHe O0TUeTa ¥ TIOBe/jeHHe CTYZAeHTa BO BpeMsI 3allMThl COOTBETCTBYIOT YKa3aHHBIM TpeOOBaHUSIM, CTYZ|eHT ToTyJaeT
MaKCHMaJIbHOe Ko/uecTBo 6anioB (1o ueTbipexOa/ibHOW crcTeMe). OCHOBaHUSIMU /151 CHIDKEHHs KoJiuecTBa 0asiioB B juana3soHe ot 5 7o 2
SIBJISTFOTCSL:
* HeOpe)KHOe BBITIOJIHEHHE;
* HI3KOe KayeCTBO rpaduueckoro Marepyasa.
OrtueT He MOXXeT ObITh NPUHAT U MOJJIEXUT 0pabOTKe B C/Iyyae:
* OTCYTCTBHSI He0OX0AUMOro rpadryecKOro MaTeprana;
* HEKOPPEKTHOM 06paboTKY pe3y/ibTaToB BHIUMC/IEHHH.
3azanue 1. Tema: XapaKkTepUCTHKN OJHOMEPHBIX C/IyJYaiHBIX BETHUUH
Cnyuaiinast BenuurHa k={xi} ¢ moTHocTbI0 BepositHocT WK(X) mogBepraercst ipeobpa3oBanuio g(x). B pesynbrare obpasyeTcs ciiyydaiiHast
BesIMUMHA n={yi}.
1. OmnpefieITh CUMBOJIbHBIE BbIP)KEHUS X UMC/IEHHble 3HaUeHUs] /7151 CIe/[yIOLUX XapaKTepUCTHK ClydvaiiHol BemuuHbl k={xi}:
1.1 maTremaTHuecKoe OXKH/laHHe;
1.2 cpepHuii KBajpar;
1.3 gucnepcus.
2. OnpezieTUTh CUMBOJ/IbHbIE BBIP&)KEHUsI ¥ IIOCTPOUTh padUKu:
2.1 dynxuum pacnpegenenus Fk(x);
2.2 dyHkuuM pacnpegenenus Fn(y);
2.3 TJIOTHOCTH BeposAITHOCTH Wn(y).
3. OnpefieTUTh CUMBOJ/IbHBIE BHIPD)KEHUs U UMC/IeHHbIe 3HaUeHUs! C/Ie[lyIOLINX XapaKTepUCTUK C1yvaiiHol BeruuHbl n={yi}:
3.1 MaTemaTHyeckoe OXKH/aHUE;
3.2 cpefHUI KBa/IpaT;
3.3 pucnepcust.
VicxoaHble JaHHbIe BBIOMPAIOTCS B COOTBETCTBMU C HOMEPOM BapHaHTa 3a/jaHusi. Homep BapraHTa BbljaeTCsI IPero/aBaTesieM.
3aganue 2. Tema: XapakTepuCTUKH CTyyaliHbIX MPOLIECCOB
3a/laH cyuaiHbIN MpoLecc .
1. OnpesienUTh CUMBOJIBHBIE BBIPAYKEHHUS U YHC/IEHHbIe 3HAUeHHsI JiJIs1 C/IeYIOLINX XapaKTepHCTHK CJIyJ4aiHoro rnporjecca (C UCTIoNb30BaHIEM
naketoB Mathcad niu Mathlab):
1.1 MaTremMaTHUeCKOTrO OXKU/JAHUS;
1.2 cpepHeKBaZpaTH4YeCKOrO OTKIOHEeHHS];
1.3 gucnepcum.
2. OnpefieTMTh CUMBOJ/IbHbIE BBIP&)KEHUsI ¥ IIOCTPOUTh padUKu:
2.1. ofiHOMepHO¥ MJIOTHOCTHU pacripe/ie/ieHNs: BepOSITHOCTel;
2.2 (GyHKUMM pacrpe/iesieHus.
3. 3anucaTb COBMeCTHYIO IUVIOTHOCTE pacIipe/ie/ieHHsi BepOsITHOCTel JJIs CTalliOHAapHOTO MPOLiecca ¥ ero POM3BOZHOM B OAWH M TOT )K€ MOMEHT
BpeMeHU.
VcxozHble faHHBIE BEIOMPAIOTCS B COOTBETCTBUYM C HOMEPOM BapHaHTa 3azilaHrs. Homep BapuaHTa BeIZIaeTCs TIperojiaBaresieM.

KonTtposbpHas pabora

Pe3y/bTaThl BBINOJIHEHUS Ka)K0H KOHTPOJIbHOM PaboThI OLIEeHUBAIOTCS 110 UeThIpex0a/IbHOM 1iIKasle («OTIMYHO», «XOPOLLO»,
«YZIOBJIETBOPUTEIBHO» U «HEYJJOB/IETBOPUTEIIBHON ).
KoHTpornbHas pabora Nel Bk/itouaeT B ce0st iBa TeOpeTHUeCKHX BOTIPOCa U 3azauy. [I/is1 1osryueHust OLIeHKH «YAOB/IETBOPUTEIEHO» HE0OX0A1MO
TI0/THOe ¥ TIPAaBI/IbHOE PellieHre 3a/laul U pa3BepHYTHIM OTBET Ha OAWH M3 TeOPeTHUeCKHX BOIPOCOB. bosee BbICOKast orleHKa (OpMUpPYeTCst C
yueToM OTBETOB Ha BTOPOI TeopeTU4eCKUil BOIIPOC.
KoutpornbHbie pabotsr Ne2 1 Ne3 Bk/touaroT B Ce0st iBa TEOPETHUECKUX BOTIPOCa. [I/1s [o/IyueHusi OLIEHKH «Y[OB/IETBOPUTEILHO» HEOOX0MM
PpasBepHYThIH OTBET Ha OZIUH U3 TeOpeTHUeCKUX BONPOCOB. bosee BbicoKas olleHKa (hOPMUPYeTCsl C yUeTOM OTBETOB Ha BTOPOIl TeOpeTHUeCKui
BOIIpOC.

Bomnpocs! K 3K3amMeHy
1. BeposAiTHOCTHBIE XapaKTepUCTHKH CJIy4alHOro rporecca.
2. PacrnipesienieHre COBOKYITHOCTH /IBYX 3aBUCHMBbIX C/Iy4aifHbIX BETMUMH.
3. CrayyoHapHble ¥ 3proguveckue ciyydaiiHble nporeccsl. COOTHOILEHHe MTPOLeCCoB.
4. KoppensiloHHast (pyHKIIMsI C/IydaliHOTro Mporjecca U ee CBoicTBa. lleHTprpoBaHHas 1 HOPMUPOBaHHasl KOPPeISMOHHAs (yHKIIUS.
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5. CrieKkTpasibHasi INIOTHOCTb MOLHOCTH C/Iy4aifHOTO IIPOLiecca, ee CBS3b C KOPPeSIMOHHOM (hyHKIeH.

6. B3auMHast KoppesLMOHHas (yHKLMs M B3aUMHasi ClIeKTpasibHasi INIOTHOCTB. IIpiMep NnprMeHeHust KOPPeJIALMOHHOIO aHaIu3a.

7. HopmasibHBIH CTyualfHbIi MpoLiecc.

8. AGCOMIOTHO CTyYaiHBIH mpoLecc.

9. DHepreTHYeCKre XapaKTepPHUCTUKHU CIyJaiHBIX IIPOL[eCCOB Ha BBIXOZE TUHEIHOM 1en.

10. TIpoxoxzieHue Gestoro Lryma uepes TUHEHHYIO LIeMb.

11. Y3KOmo/I0CHbIH CiTyuaiiHblit ripouecc. Pacnipezesienue orubaroiieii 1 (a3bl y3KOTIOJIOCHOTO CTyYaifHOTO TIPOLiecca.

12. Orwubarorjas 1 aza CyMMBbI Y3KOMOJIOCHOTO IlIyMa ¥ TAPMOHMYECKOTO CUTHasa.

13. TIpeobpa3oBaHue MIOTHOCTY BEPOSITHOCTH HEJTMHEHHBIM Ge3bIHEePLIMOHHBIM 3/IEMEHTOM.

14. DHepreTHUeCcKye XapaKTePUCTHKH CTy4YaifHOTro Tpoliecca Ha BbIXOJe HelTMHeHHO Oe3bIHepLIMOHHOM 1ienu. [II0THOCTb BeposTHOCTH
CJIy4aifHOro NpoLjecca Ha BBIXOZie KBaJPAaTUYHOTO [IeTEKTOpa.

15. DHepreTHyecKre XapakKTePUCTHKH CTy4YaifHOro Tpoliecca Ha BBIXOZe HelTMHelHHO! Oe3bIHepLIMOHHOM 1ieny. [Ipoxok/jeHre HOpMaTbHOTO
CJIy4aifHOro IpoLjecca uepe3 TUIIOBOH OrPaHIUUTEb.

16. PaguonpreM Kak cTaTHCTHUecKast 3afaua. OCHOBHBIE 3371a4i TEOPHH ONTHMA/IbHOTO pajrionpreMa

CHrHasIoB. 3a/jauu (GDUILTPALiK, OLIEHKH MTAPaMeTPOB, Pa3/IMUeHHUs HECKOJIbKUX CUTHA/IOB, 00HAPYKEHHUs CUTHAJIOB.

17. Kputepuu KadecTBa NpH NpHeMe CUTHa/IOB M3BECTHOH (OpMbI (KpUTEPHIT CPe/IHETO PUCKa).

18. Orjenka mapameTpoB curHasia. [loHsiTre 06 ONTHMaIbHOM TPUEMHHKE U3MEPEeHHsL.

19. OueHKa HesHEepreTUUeCKOro MapaMeTpa CUTHasla U3BeCTHOTO TOUHO.

20. OneHkKa rapameTpa CUrHajla C HeM3BeCTHBIMH HeCylljeCTBeHHBIMU IapameTpamu. [IpreM curHasa ¢ Hen3BeCTHOW HavdanbHOU (a3oil.
21. O6Hapy>xeHHe curHana. Kpurepuu ontManbHOCTH NTPH 0OHapy>KeH!H CUrHana (KpUTepyuM CpefiHero prcka, BeCOBOM, H/jealbHOTO
nabsroparesisi, Hefimana-ITupcona).

22. O6Hapy)KeHHe CUTHajIa U3BeCTHOTO TOYHO.

23. O6HapyxeHue curHaa 1o kpureputo Heiimana-ITupcona.

24. @ubTpaLys CUrHazia 1o KpUTepHIo MakKCMyMa OTHOLIEeHHs! CUrHa/iyM. CoriacoBaHHbIe (DUIBTPBI.

25. TIpuMeps! peaM3aliiyl COIIACOBAHHBIX (GPMILTPOB: (GU/IBTP, COIIACOBAHHBIN C OAMHOUHBIM IPSIMOYTO/IBHBIM BUEOUMITY/TbCOM, OAUHOYHBIM
PaZiMOUMITY/IbCOM, C TTAYKOH MMITY/IbCOB KOHEYHOM [JTUTETBHOCTH.

26. CoBMecTHast OIleHKa HeCKOJIbKUX MapaMeTpoB curHaa. O6imuit ciyJaii.

27. CoBMecCTHasi OLieHKa YaCTOThI 1 3ara3/ibIBaHust CUrHasa. PYHKIWS Heolpee/leHHOCTH 1 ee CBOMCTBA.

28. OnTUMasIbHBIN TIPUEM CHUI'HAIa W3BECTHOM (POPMBI ITPH HEOEIOM IIyMe.

29. Ipuem cHrHamoB HeM3BeCTHOW (opMbI ((PUIBTpALHsl CUTHATIOB).

30. OrjeHka Ko/muecTBa MH(QOPMAL{MH B [MCKPETHBIX COOBII|EHNSIX.

31. CoiicTBa SHTPOIMH COOOIIEHHI. DHTPONHSI COOOIIEHHH C HeTIpepbIBHBIM pacripe/ie/leHleM COCTOSTHUH

32. YcioBHas SHTPOMHMS CTAaTUCTUYECKH 3aBUCHMBIX COODIeHHI. JHTPONHst 06befUHEHNS ABYX

CTaTHCTUYECKH 3aBUCHMBIX COOOIIeHHI. YC/I0BHAasl SHTPOIHS U SHTPOIUS 00be/JMHEHNsI COOOLLeHNH C HelpepbIBHBIM pacIipesie/ieHneM
COCTOSIHUH 371€eMeHTOB

33. [Nepepaya MH(pOPMALMHK 10 KaHajIaM CBsI3U € TIoMexaMu. Ilepesiaua cooblieHHit ¢ HelpepbIBHBIM pacripe/ieleHleM COCTOSHUM. PelieHne
3a7au 0OHAPY’>KeHHsI CUrHa/Ia 110 MH(POPMALIMOHHOMY KPUTEDHIO.

34. CropocTb nepeiaur MHGOPMALMK 110 KaHauTy CBsi3u. [1poryckHast CocOOHOCTh KaHasa CBSI3H.

JK3aMeH
DK3aMeH BK/TIOUaeT B cebst OTBEThI Ha TEOPETUUECKHE BOTIPOCHL.

— OL|EHKH «OT/IMYHO» 3aC/Ty)KHBAeT CTY/|eHT: 0OHAPY>KMBILNI BCECTOPOHHee, CHCTeMaTH4ecKoe U Iyb0Koe 3HaHKe IPOrpaMMHOI0 MaTepuasia,
cBoOOZIHOE Br1a/ieHre TIpogeCCHOHAIbHON TePMUHOJIOTHEN; eMOHCTPUPYIOILHIA CuepIIbIBaolIiee, OC/Ie/0BaTenbHOe, 060CHOBaHHOE U
JIOTMYeCKH CTPOMHOe M3/10)kKeHHe oTBeTa Oe3 o1MO0K; MoKa3aBILMil yMeHHe CBOOOZHO BBINOJIHATH 3a/laHusl, [IPe/lyCMOTPEeHHBbIe IIPOrpaMMOH,
YCBOMBLINI OCHOBHYIO Y 3HAKOMBIH C JONONHUTEIbHON JIMTepaTypoii, peKOMeH/|0BaHHOM NporpamMmMoii. CTyJieHT roTOB OTBevaTh Ha
JIOMIOJTHUTE/IbHbIE BOIIPOCHL.

— OLIEHKH «XOPOLLIO» 3aC/Iy)KUBAeT CTYAEHT: 00Hapy KUBLIMI [TOJIHOEe 3HaHHe [IPOrPAMMHOI0 MaTepHasa, yCelHO BbINOIHSIIOLHI
TIpelyCMOTPEeHHbIe B IPOrpaMMe 3a/laHusl, YCBOUBILHI OCHOBHYIO JTUTEPaTypy, PeKOMEeH0BaHHYIO B [POrpaMMe; JeMOHCTPUPYIOIINH BlaZieHne
rpodeCCHOHANBHOM TePMHUHOJIOIMeH Ha [JOCTaTOUHOM YPOBHE; IT0Ka3aBIIMH IPaMOTHOE U JIOTMYHOE M3/I0)KeHHe OTBeTa, 6e3 CylljeCTBeHHBIX
oIMOO0K, HO HeZJ0CTAaTOYHO CUCTEMaTH3MPOBaHHOE U Toc/iefioBarenbHoe. CTy/leHT UCIIbIThIBAeT 3aTPY/JHEHNS TIPH OTBETe Ha [JI0TI0/THUTe/TbHbIe
BOIIPOCHI.

— OLIEHKH «Y/JOB/IETBOPUTE/IbHO» 3aC/IY>KMBAET CTYJeHT: 00HAapy’>KUBLLMI 3HaHMe OCHOBHOT'O IIPOrPaMMHOI0 MaTepHasa B 00béMe, HeOOXOAUMOM
JUIsl lanbHeIeld y4aé6bl 1 IpeficTosIIiel paboThl 10 Mpodeccry; CIPaBIISIOLIAICS C BBITIOJTHEHHEM 3a/laHNH, TIPe/lyCMOTPEHHBIX MPOrPaMMOi,

3HAKOMBI C OCHOBHOM JINTEPATypOii, PeKOMEeH/JOBAHHOM MPOrpaMMOH.

— OL|eHKa «HeY/I0B/IeTBOPUTE/IHO» BbICTAB/ISIETCS CTYAEHTY, 0OHApY)KUBILIEMY TIPOOe/Ibl B 3HAHUSIX OCHOBHOIO IPOrPAMMHOI0 MaTepHara,
JIOMyCTHBILIEMY TIPUHLAITHA/IbHBIE OLIMOKK B BBITIOJTHEHNH TTPelyCMOTPEHHBIX TIPOrpaMMOi 3a/jaHUH.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue Ppa3fiesioB U JUJAKTUYECKHUX eTUHHUIL]

BCEI'O

AynuTopHBIe 3aHATHS
B KOHTAaKTHOU (opme

BCET'O
Jleknuu
IIpakTHuyecKkue
3aHATHS

CamocrosaTe/1bHas
pabora cTyAeHTOoB

Dopmupyemas
KoMIeTeHIusA, %

I1IK-4

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. OCHOBHbBIE IOHATHA CTATHCTHYECKOH
PagMOTEXHUKH.

51

21 14 7

30

30

Bonpocs! k
9K3aMeHy,
3amanus st

CaMOCTOSITe/TbHOM

paboThl,
KonTtposneHas

pabora,
Konnoksrym

Pasaen 2. OCHOBBI TeOpHH ONTHMA/IBLHOIO MpHeMa
CHTHAJIOB.

68

38 28 10

30

40

Bomnpocs! k
9K3aMeHy,
KoutponbHas
pabora,
KonnoxkBuym

Paspen 3. OcHOBBI Teopuu MH(popManuu.

25

16

30

Bonpocs! k
5K3aMeHy,
KosnnokBuym

Bcero 3a 7 cemecTp

144

68 51 17

76

100

Bcero no jucyuminHe

144

68 51 17

76

100
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OueHouHble MaTepHasbl no gucuunainie CTATUCTUYECKAS PAITIMOTEXHUKA

IIK-4 - Cnocoben pazpabambieamb aHan0206ble u Yugpoebie paduomexHuvecKue ycmpouicmea, 8 mom vucsae Ha 6aze MuKponpoyeccopoe u
MUKpPONpPOYeccopHbIX cUCMeM, € UCNO0/1b308aHUeM CO8PeMEHHbIX NAKeN08 NPUK/AAOHbIX NPO2PAMM

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

ITpounTaiiTe TEKCT, BbIOEpUTE MPABHU/IBHBINM OTBET U 3alHUIINTe apryMeHTbI, 060CHOBBIBAIOLIME BLIOOP OTBeTa

BhIX0/IHOM cHrHa (PUILTPA, COMVIACOBAHHOTO C OJIMHOUHBIM PAIMOUMITY/ILCOM (OTPE3KOM CHHYCOU/[bI C OTUOAKOLIel-TPSIMOYTOIbBHUKOM), TIPE/CTABISIE
orubaroles. ...

1. TpeyronbHO# (HOPMBI TOM >Ke JJTUTETLHOCTH
2. IpSIMOYTO/ILHOM (pOPMBI YABOGHHOM [TUTE/TLHOCTH
3. mutoo6pa3Hoii HOPMBI TOM e [JTUTeTbHOCTH

4. TpeyrosibHOM (OpMbI YBOEHHOH JJIUTEbHOCTH

IMpounTaiiTe TEKCT ¥ 3aNULINTe Pa3BepHYThII 000CHOBAaHHBIN OTBET

CcopmynupyiiTe OHATHS MaTeMaTHUeCKOTO OXKH/[AaHHS ¥ JUCIIEPCHH CJIyJaifHOro Iporjecca.

[MpounTaiiTe TEKCT, BbIOEPUTE MPABH/IBHBIN OTBET U 3alMIINTE apryMeHThI, 060CHOBBIBAIOLIME BEIOOP OTBETA
ITpu GesioM LiyMe OTHOILLIEHHE CUIHAJI /IIlyM Ha BBIXO/€ COIVIaCOBAHHOTO (M/IBTPA 3aBUCUT TOMIBKO OT...

1. 5Heprum curHaia ¥ SHepreTUUECKOro CIeKTpa IyMa
2. (hopMBbI CHTHasIa ¥ SHEPreTUYeCKOro CIeKTpa IyMa
3. sHepruu 1 HOpMBbI CUTHana

4. GopMBI U JJIMTETLHOCTH CUTHAsIa
ITpounTaiiTe TEKCT, BbIOEPUTE MPABH/IBHBINM OTBET M 3alMIINTE apryMeHThI, 060 CHOBBIBAIOLIME BEIOOP OTBETA
IITymoBo#i ¢yHKIMeH Ha3bIBAIOT. ..

1. pyHKIMIO B3aMMHO# KOppeJIsSLiuKi BXOJHOM CMeCH U LiyMa I10 OLieHHBaeMOMy NapaMeTpy CHrHaia
2. aBTOKOPPEJIALIMOHHYO (DyHKLIMIO [ayCCOBCKOTO IIyMa
3. GyHKLMIO B3aMMHOM KOppeJIsILM CUTHasIa U LIlyMa I OLjeHWBaeMOoMy IlapaMeTpy CHTHasa

4. GIIOKTYaIMOHHYIO TIOMeXy Ha BXOfie IPUeMHHKa
IMpounTaiiTe TEKCT ¥ yCTAHOBUTE TIOC/IE0BaTeNBHOCTD
PerieHre CTaTHCTUYECKON 3a/jaurt 0OHapy)KeHHsl CUTHa/a B IIyMe UMeeT C/IeAYHOLyIO0 [0C/Ie/|0BaTe/IbHOCT:

1. ViccnepoBaHye XapaKTepPUCTHK ONTHMAIbHOTO OOHAPY>KUTeIsI.

2. CpaBHeHHe ONTUMAJILHOTO U peabHOro 0OHapyXuTesieit.

3. Beibop 11 060CHOBaHNe KpUTEPHEB ONTHMATbHOCTH.

4. Peasi3atiyisi MpaByJjIa PELIeHHs C TOMOILLBI0 PA/JMOTEXHUUECKUX CPEZCTB (HAXOXK/EHHe CTPYKTYPHOM CXeMbl 0OHApYKUTEJIs).

5. HaxoxzieHre MaTeMaTHueCKOro MpaBKJIa PeLIeHust 3a/ja4i ONTUMaTbHOr0 0OHapy)KeHHsI.
IMpounTaiiTe TEKCT U 3aMHUIIIATE Pa3BePHYThIH 060CHOBAHHbBII OTBET

v el v ?
3a7aH CTAIHOHAPHBIH cTydaiiHbi mporece & (7). Vi3BecTHA ero cieKTpasbHas

B.(@) = 4ol + @), ©=0,
' 0, ®<0.

OnpenenHts 3¢ dexTHBHYI0 mHpHHY criektpa A, nponecca ().

IMpounTaiiTe TeKCT ¥ yCTaHOBUTE N10C/Ie[J0BaTe/IbHOCTD
Drarbl MaTeMaTHYeCKOro MOJe/IMPOBaHNUs KPUBBIX 0OHapy>KeHHUst CUTHaIa:

1. ITocTpoeHue anropuTrMa.

2. Pa3paboTka MaTeMaTH4eCcKOi MOJIeNH.
3. NccnepoBanue Mogenu.

4. VlnTepripeTaliyisi pe3y/bTaToB.

5. ITpoBepka mMogenu.
ITpounTaiiTe TEKCT, BbIOEpUTe MPAaBU/IbHbIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBalOLIMe BEIOOD OTBETOB

Kaxkumu 0CHOBHBIMH TlapaMeTpaMy XapaKTepH3yIOTCs [iBe CIydaiiHble BeJTMUUHBI?
1. cpeHUMY 3HAYEHUSIMU;

2. JucrepcusiMy;
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3. TpefieNIbHBIMY 3HaYeHHSIMHY;

4. xoppensiuei.
No 9 TlpoumTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBaIOLIMe BEIOOD OTBETOB
KakuM 06pa3oM MOXKHO yBeJIMUMTB OTHOLLEHHE «CUTHAJI/TIOMeXa» B yCTPOCTBe 0OHapy KeHust JAHHOTO CUrHana?

1. YBesInuuTh MOILIHOCTb CUT'HaJIa.
2. YBe/IMUUTB [IMTeNbHOCTb CUrHAA.
3. Ucnonb30BaTh pasnyiyue B CIIEKTPax CUTHAA U IOMeXH.

4. 3a CcuéT M10JIHOTO yCTpaHeHus! IOMeX.
Ne 10 IMpouuTaiiTe TeKCT, BbIOeprTe NPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAIOLIME BEIOOD OTBETOB
DHTpOMMs COOOLIEHNs — BeJIMUMHA. ..

1. BelleCTBeHHas;
2. ynopsijoueHHas;
3. orpaHMueHHast;

4. HeoTpHULaTe/IbHAas
Ne 11 TIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE
1. TInoTHOCTB pacripefesieHnst BEPOSITHOCTH Orubaroltieid y3KomoIoCHOro CIy4aifHOro rmporecca.

2. I1710THOCTB pacrpe/ie/ieHust BEPOSTHOCTH (a3bl Y3KOMOJIOCHOTO CTy4aifHOro rporiecca.
3. IIoTHOCTB pacrpe/ieieHust BePOSTHOCTH orubaroliiell CMeCH HOPMa/IbHOTO Y3KOTIOIOCHOTO IIyMa X TapMOHHUeCKOrO CHTrHasa.

4. TINOTHOCTb pacrpe/ie/ieHnst BepOSITHOCTH (hasbl CMECH HOPMAJILHOTO Y3KOIIOJI0CHOTO 1lIyMa ¥ FapPMOHMYECKOT0 CUTHaJIa.

4
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Ne 12 TIpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE
1.CranmoHapHbIi c/1y4aiiHbli nporiecc -

2.CranyoHapHbIi cTy4yaiiHblil IPOLieCC B IIUPOKOM CMBICIIE -

3.CTporo cTaloHapHbli cly4yaliHbIM NpoLecc (CTalMoOHapHBIN B Y3KOM CMBbICTIE) -

4.3profuuecKuid Cy4aiHbIi poLiecc -

A. 370 TIpOLECC, AMISt KOTOPOTO YCPeAHEeH s 110 aHCaMOJIIO U T10 BpEMEHH JAl0T OAUHAKOBbIE Pe3y/IbTaThl.

b. 3T0 ciyuaiiHblit poriecc, BepOsITHOCTHbIE XapaKTepUCTUKKU KOTOPOTO He MEHSIIOTCSI C TedeHHeM BpeMeHH.
B. 3T0 MpoLjecc, y KOTOPOro CTaTUCTHUUeCKKe (BePOSITHOCTHBIE) CBOICTBA He 3aBUCST OT Havyasla Hab/ofeHust.

T. sT0 Cﬂy‘{ai/'IHin/'I npoLecc, MareMaTuyeckoe OXXuJaHue U JUCrepcrst KOTOPOro He 3aBUCAT OT BDEMEHH.
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