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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-1 CnocobeH pa3zpabaTbiBaTh CTPYKTYpHBIE M (DYHKIIMOHAIBHBIE CXEMBI IIOJICHCTEM
PaaMOdJIEKTPOHHBIX CUCTEM U KOMILJIEKCOB, B TOM YMCJIE C UCIIOJIB30BAHUEM MAaTEMAaTHUECKOTO
MOJICJIMPOBAHMS aJITOPUTMOB (POPMHUPOBAHUS, IIEpelau, IpUeMa U 00pabOTKU paAMOCUTHAIIOB
NJ1-1 3HaeT MeTOABI BHINOJIHEHHS pACUETOB OCHOBHBIX TEXHUYECKUX XaPAKTEPUCTUK CXEM
MOJICUCTEM PAAUONIEKTPOHHBIX CUCTEM M KOMILIEKCOB
NJI-2 YMeer ucnonab30BaTh METOIbl MATEMAaTUUECKUX PACUETOB XapaKTEPUCTUK
pPaIMOTEXHUYECKUX YCTPOUCTB, CUCTEM U ITPOLIECCOB U1 AHAJIN3a U ONITUMU3ALUN UX
[1apaMeTPOB

2. I[IK-2 Crioco6eH BBIOMHATH KOMIIBIOTEPHOE (MMUTAIIMOHHOE) MOIETUPOBAHUE TIOJICUCTEM
PaauO3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB U IPOLECCOB I aHAJIM3a [IApaMeTPOB IIPOLIECCOB U
MOACUCTEM
N]I-1 3HaeT alropuT™Mbl U TUTIOBBIE METOJUKH UMHUTAIIMIOHHOTO MOJICIIMPOBAHUS MPOIIECCOB B
MOJICUCTEMaX PaAUO03JEKTPOHHBIX CUCTEM U KOMILJIEKCOB
N]1-4 YMeeT BBITIONHATH aHAJIU3 U ONITUMH3AIMIO XapaKTEPUCTUK PATUOCUTHATIOB U
apamMeTpOB MOJCUCTEM PATUOIIEKTPOHHBIX CUCTEM M KOMIUIEKCOB

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmszanyun: KoMneroTepHOE 3a1aH1e
1. OntumansHas komiiekcHas ¢punbTpanus (KontponsHas pabota)
2. OnrumanbHas tuneHas puinbTpanus (KortponbHas padoTa)
3. OntumaneHas HenuHelHas GuinbTpanus (KontponbHas pabdora)
4. Ouenka napamerpos curHana (Kontponbnas padota)

®dopma peanuzaruu: YcrHas hopma
1. BekTopHO-MaTpu4yHOE OoNnKcaHne MapKoBCKuX Ipoueccos (Kommokuym)

BPC nucuuIInHbI

9 cemectp
Beca KOHTpOIBHBIX MeponpUsITHii, %o
Nunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Pa3nen nucnuIninHbl

KM:

Cpok KM: 3 7 11 13 15
CTaTHCTHYECKOE ONMMCAaHNE CUTHAIOB, COOBITHH 1
MIPOIIECCOB
CTaTHCTHYECKOE OIMMCAHNE CUTHAIOB, COOBITHH 1 4 4 N + +
MIPOIIECCOB




OCHOBBI TEOPUH CTATUCTUYECKUX PEIICHUHN

OCHOBEI TCOPHUU CTATUCTUYCCKHX peH_ICHI/Iﬁ

OO6Hapy’keHre CUTHAJIOB

OO6HapykeHre CUTHAJIOB

OHeHKa MmapaMCeTpoOB CUI'HAJIA

OHeHKa MmapaMCeTpoOB CUI'HAJIa

OnTumanbHas TuHEHHAs QUIbTpanus

OnTumanbHas TuHEHHAs QUIbTpanus

OnTumManbHast HeMMHEHHAs! PHITIBTPAIUs

OnTumManbHast HeMMHEHHAsT PHIIBTPAIUs

OnTumanbHas KOMIUIEKCHAs (GUIIbTpaLus

OntuMansHasg KOMIDIEKCHAS Q)HHLTpaL{I/IH

Bec KM:

10

20

30

20

20

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 UA-1nk1  3Haer Metozs! | 3HATh: BexTopHO-MaTpUyHOE onKcaHne MapKoBCKuX rpouecco (Komioksuym)
BBITIOJTHEHUS pacueToB | METOABI U AITOPUTMBI
OCHOBHBIX TEXHUYECKUX | MMUTAIIMOHHOTO
XapaKTEPUCTHK CXEM | MOAENUPOBAHUS MPOLIECCOB
MOJICHICTEM B ONTHMAJIbHBIX
PaZMOdIIEKTPOHHBIX CHCTEM | YCTpoiicTBax 00paboTKu
Y KOMIUIEKCOB
IK-1 N-2nk-1 YwMmeer | YMers: OnTumanesHas nuHeiiHas punbTpanus (KonrponsHas padora)
UCTIOJIb30BaTh METO/BI | IPUMEHSTH METOBI OntumanbHas HenmuHelHas GunbTpanus (KonrponsHas padora)
MaTeMaTUYECKUX PacyeToB | CTATUCTHMUECKOTO CHHTE3a
XapaKTePUCTHK TUTSL peIIeHUs 33124
pPaIUOTEXHUYECKUX 00pabOTKH CUTHAJIOB B
YCTPOHCTB, CHCTEM W | ammaparype nmoTpeourenen
MPOLIECCOB JJIsl aHalu3a W | IPUMEHSTH MOTYYSHHYIO
OTITHMHU3AIHH uX | H”HPOPMAITUIO TIPH
napaMeTpoB pa3paboTKe alrOpUTMOB
00pabOTKH CUTHAJIOB B
annaparype CPHC
I1K-2 N-1nk-2 3Haer anropuT™mbl | 3HATH: Omnenka mapametpoB curtaia (KontponbHas pabota)

u THUITIOBBIC
HUMUTAIIMOHHOI'O
MOZACIIMPOBAHUA TPOUCCCOB
B noacucTeMax
PaaruO3JICKTPOHHBIX CHUCTEM
U KOMIIJICKCOB

METOJANKHU

AJITOPUTMBI ONITUMAJIBHON
00pabOTKH CUTHAJIOB B
anmaparype norpeourenen
CPHC u kpurepun 11
CHHTE3a ONTUMAJIbHBIX
JITOPUTMOB 00pabOTKH




I1K-2

WN-4rk-2 YMeeT BBIONHSTH
aHaJ M3 W ONTHUMH3AIUIO
XapaKTEPUCTHK

PaaMOCUTHATIOB u
napameTpoB MOJICHCTEM
PaIHOAICKTPOHHBIX CHCTEM
U KOMIUICKCOB

YMeTh:

MIPUMEHSATh CTATUCTUYECKHUE
METO/IbI aHAIU3a
PaTUOTEXHUYECKUX CHCTEM
U YCTPOMCTB JUIsl peLIEHUs
3a/1a4 00pabOTKU CUTHAJIOB B
anmaparype norpeourenen

OntumanbHas komiiekcHas ¢puinbrpanus (Kontponsnas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. BekTOpHO-MaTpH4HOE ONNUCAHME MAPKOBCKHX IPOLECCOB

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIbHOro MeponpusTusi: CTyJIeHT ¢ MECTa OTBEYaeT Ha BOIPOC U
pU HEOOXOIMMOCTH WILTIOCTPUPYET OTBET Ha JOCKE

KpaTlcoe coacpisKaHuE 3aJaHUsA:
3anucarhb YpaBHCHHC ITPOU3BOJILHOI'O MapKOBCKOFO mpomnecca 3-ro InopsaKka B AMCKpETHOM

BpEMEHU

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOJbl W  AJITOPUTMBI 1.
AMUTALIMOHHOTO  MOJIEIUPOBAHUSA a=|a; a; az au|,yemy paBHo a a’ , A a-a?
IIPOLIECCOB B ONTUMAJIbHBIX 2.YT0 Takoe MaTeMaTH4eCKOe OXKUTAHUE BEKTOPHOM
yCTpOHCTBaxX 00paboTKH cllyyaiiHO! BEJIMYUHBI?
3.Yro Takoe qucnepcusi BEKTOPHOM CllydaiiHOM
BEJINYUHBI?
4.Kak cMoJ1eMpoBaTh MApKOBCKUIM MPOIIECC HA
KoMmIbroTepe?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "Xopoo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-2. Onenka napamMeTpoB CHIHaJIa

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e
Tun koHTpobHOro MeponpustTus: KourponsHas pabota
Bec koHTpOBbHOrO0 Meponpustusi B BPC: 20




IIpouenypa mnpoBeneHMsi KOHTPOJIbHOIO Meponpustus: CTyaeHTaM BBIJAETCS 3aJaHUE U
yKa3aHMs 10 €ro BBINOJHEHHIO B MMCbMEHHON (opMe. OHM €ro BBINOJHAIOT U CHAIOT OTYET C
BBIBOJIOM AJITOPUTMA U PE3yJbTaTaMM €ro IPOrpaMMHON peanu3alun

Kpatkoe conep:kanue 3agaHusi:
I

KoHTponbHasa pabora Ne2a
Mo agpecy
http://iwww.srns.ru/mediawiki/images/4/4c/input_YOtoT.zip

nNexuT BbiGopka CneayioLmMx BXOAHbLIX CUTHaNoB (TEKCTOBLIN
daiin ynakosan 8 ZIP), scero M=2048 oTcueros:

¥y, = A cos(0kT +@, )+ 1,

Yoy = A sin(kT +@,)+n
yu = A; cOS(OKT + 9, +A0)+1, .
Yoy = Asin(0kT +@, +Ag)+n,,, ke[0,2047), T=1/f, f=47.5MI'n
M, 4 — HE3GRMCHMBIC W HeKOppETHpOBaRHME no spemern JBILI ¢ CKO o, =10
TapasteTpis cHIHAT0R 4, A, 0,5, AQ - HeN3BECTIHR,
Tpebyercs nailTi: Ag, ANCIEPCHIO OUINEKI 18 nOAYEKHON otk D
(ixmi0io rpaimuy Pao-Kpasepa)

;
L= YkasaHus

Ucnonb3oBaTte METOA MaKCUManbHOro npasgonoaobus,
NPUMEHATL UTEPATUBHBLIN anNrOPUTM OLEHUBAHUA C NOMOLLLIO
[AMCKPUMUHATOPOB.

N

HeurdopmaTusHbie napaMeTpsl (aMnnuTyay, Yactory,
HauanbHyIo (hasy) CHUTaTL MHPOPMATUBHBIMU 1 TOXE

OUEHMBATL. - 5 — 14 4, 0 g, Mg

BekTop Habniopenui:  y —|y Var Yua ‘| =S, (1)+n,

»> ow

OTHOWeEHNe NPaBAONOAoEIA AN BEKTOPHBIX HABNIAEHW B
LNCKPETHOM BPEMEHM

p(Y,")=exp{ X 8] (3)D; % ——‘..\,u.;}:.
=] 2
D, - MaTpHUa AMCTICPCHil YMOB HaGmoeHHIE, B Aanmoii sanaue D, = -1

5. MpeabABUTL MCXOAHBIA KOA NPOrPaMMBI, BLINONHSAIOWEN pacieT

2

Figure 1 BbigaBaemoe 3agaHue

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: ANTOPUTMBI ONTHUMAIbHOU 1.KakoBbI cBOICTBa OLIEHOK MaKCUMaJIbHOI'O

00pabOTKM CUTHAJIOB B ammaparype MpaBaONO100Ms?

norpebureneiit CPHC u xpurtepuu 2.Chopmynupyiite kpurepuii Heiimana-ITupcona amns

JUIst CUHTE3a ONTUMAJIbHBIX 3a/1a4 0OHApYKEHUsI CUTHAJIOB

ITOPUTMOB 00pabOTKH 3.Kakue kputepuu UCIONb3yIOTCS IPH CUHTE3E
ONTUMAJIbHBIX AJIFTOPUTMOB OLICHUBAHMSI B TEOPUU
CTaTUCTUYECKUX PEIICHNIN?

Onucanue MKAJbl OLEHUBAHMS

Ouyenka: 5
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus: OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucarnue xapakmepucmuku 6vinoaneHus 3nanus: OueHka "yJIoBIETBOPUTEIHHO" BBICTABISAETCS
€CJTH 3a/IaHUE MTPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO




KM-3. OntumanbHasi JJuHelHass puabTpanus

®opmbl peajn3anuu. KoMIIbIOTEPHOE 3a1aHKE

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpoabHoro meponpustusi B BPC: 30

IIpouenypa mnpoBegeHHs KOHTPOJIBHOIO MeponpustHsa: CTyneHTaM BBIJACTCS 3aJaHHE U
yKa3aHHs 10 €ro BBIMOJHEHHIO B MHCbMEHHOW (opme. OHU €ro BBIIOJHSIOT U CHAIOT OTYET C
BBIBOJIOM AJITOPUTMA U PE3yJIbTaTAMH €r0 IPOrPaMMHOM peanu3anuu

Kpatkoe conep:xanue 3aganus:
Coneprkanue 3aaHus IPUBEICHO HIDKE Ha claiaax

AHanuz u1 mogenuMpoBaHUe PpaccCMOTPEHHOM
cuctembl HAI.

LLvpuHa cnekTpa dnykTyauuii yckoperuus a=1 ¢!

q)J'IyKTyaLI,MOHHaH XapaKkTepucTnkKa 4acToTHOro
OWCKpMMUHATOPa onpenensaeTca BblpaXeHnem

Aa.) =2l 1e | T=10we,
g, T 2q,,T

(0.14{14...50 abI'
q., =10 { abl) [Tu] - OTHOIIEHHE MOMIHOCTH CHIHANA K

nnnnnn

CHEKTPanbHOM MIOTHOCTU IIyMa Ha BXOAE IpUEMHHKA;

®, =2m- (1602 MFL[) — Hecyllas 4acToTa

1. HanTn aHanUTU4YeCKM N NOCTPOUTb Ha rpadukax
3aBMCMMOCTU cpeaHeKkBagpaTnUYecKon omnbKn
douneTpaymnm 4actoTbl U onTUuMansHon nonockl YAl
OTHOLUEHUs c/LW:

Sa(9un ) =NDi (4m ); AFuir(4ern, ) mpH 0,=10 W/C?

2. Hantn aHannTu4eckn n NOCTPOUTbL Ha rpadukax
3aBUCUMOCTU cpeaHeKkBaapaTuyeckon onBKu
douneTpaunn YacTtoTbl U onTUManbHoW nonocbl YA
cpegHeKkBaapaTUYecKoro yCKOpEeHUs:

Oq (G” ) Y D, (G“ ); AF,, (Ga ] npnugq,, =10M 999
*o,=1..30 M/c’

** IIpH MOCTPOEHUH IPa(UKOB OT ¢, 110 OCH X OTKIIAJbIBATh 3HAUCE
I

q,, BAbl'I q, ][,uBFu]=1{}lg(qu_."u[l“u])

of iy




PewnTb aHanorn4nyo 3agadvy B AUCKPETHOM BpeMeHU
Q =Q, +v, T, T'=10 mc,

(1-aT)+al &, ol=2
v, =v,_(1-al)+al-¢, _,, ©6.=—,
k k-1 k-1 £ 7T
ﬁ q,;.-'_;
P, =Q, +i,, i, — JIBI'll ¢ tucnepcueii 6° = %
3. 3anucaTtb ypaBHEHUA oNTUManbHOW hunbTpaunm ol
OUCKPETHOro BPEMEHMN: Q. =..., v, =...

4. CmogenupoBaTtb BXOQHOE BO3AENCTBME N ONTUMATTL
cuctemy YAIT B AUCKPETHOM BPEMEHW NPU cneaytol
napamerpax:

qrm =1O{I,l-{lﬂ]l,:|,If.l'L1].J D (34 pEMC)Z 0

0

5. =10 m/c’, 0 (340 pan/e?) |

€,

Y 100

_‘100‘

]

10



5. lNocTpountb rpaPumnk 3aBUCUMOCTU UCTUHHOM
[OMNNEepPOBCKOi YacToTbl OT BpemeHu: Q, (¢, ), ¢=0.

6. MNocTponTtb rpadunK 3aBUCUMOCTU CpeaHEKBaAPaTNYE
OLWMBKM unbTpaLnm 4YacToTbl OT BPEMEHMU:

JD, (2,), t=0..1¢c

(Oo ycTaHoBMBLLErOCA pexuma, koraa D, ~ const )

7. NoCcTpOUTb MTHOBEHHYH OLLINOKY onnbTpaLmnm 4acTto
3aBUCUMOCTUN OT BPEMEHMU:

-~

£n(1,)=Q,-Q,, t=0..10¢

8. [Insi yCTaHOBMBLUETOCS pexuma cpaBHUTb D, ¥
AUCNepcuio oLWNBKM, paccymMTaHHY No rpaduky €, |
coenartb BbiBOA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: IIPUMEHSATH METO/IbI 1.Ha nr060M y100HOM sI3bIKE IpOrpaMMHUpOBaHus (10

CTaTUCTUYECKOTO  CHUHTE€3a I KeJIaHWI0) 3alucaTh KO/ I11ara OlleHUBaHUsI TMHEHHOTO

peteHus 3a/1a4 00paboTku ¢dbunprpa Kanmmana

CUTHAJIOB B anmnaparype 2.M1306pa3uTh CTPYKTYPHYIO CXE€MY HENPEPHIBHOTO

norpedureneit JUHENHOro GuIbTpa 2-ro NOpsAaKa ¢ OJHUM BXOJOM
3.3anucarb ypaBHEHHUs HENIPEPBIBHOTO JTMHEHHOTO
¢unbpTpa 2-ro nopsaKa ¢ IByMsl BXoJaMu

Onucanue MKAaJbl OEHUBAHMSA:

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 6binoaneHus snanus: OneHka "oTINYHO" BBICTABIIACTCS €CIIH 3aaHue
BBINOJIHEHO B TIOJTHOM 00bE€ME UJIH BHITIOJIHEHO NMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku ebinoanenus snanus: O1eHka "Xopouro" BeICTaBISETCS eCln
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CJTM 3a/IaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
11



Onucanue xXapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OBJIGTBOpI/ITeJIbHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-4. OnTumMajibHas HeJIUHelHasi puabTpanus

®opmbl peaju3anuu: KoMIbloTEPHOE 3a1aHKE

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHs KOHTPOJIBHOIO MeponpustHsa: CTyneHTaM BBIJACTCS 3aJaHHE U
yKa3aHHs 10 €ro BBIMOJHEHHIO B MHCbMEHHOW (opme. OHU €ro BBINOJHSIOT U CHAIOT OTYET C
BBIBOJIOM AJITOPUTMA U PE3yJIbTaTAMH €r0 IPOrPaMMHOM pealn3alim.

Figure 2 Tekct 3agaHus

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTb: TPUMEHSTH TONy4EeHHYIO
uHpOpMaLlMI0 TpU  pa3paboTke
JITOPUTMOB 00paOOTKM CHUTHAJIOB
B anmnaparype CPHC

1.3anmcaTh TPOU3BOJIBHOE HEJTMHEHHOE TUHAMHYECKOE
YpaBHEHUE MHOTOMEPHOT0 MapKOBCKOI'O MpoIiecca.
2.Habmomaercst rapMOHUYECKUN CUTHAN B TUCKPETHOM
BpeMeHH Ha (hoHE OEI0ro raycCOBCKOro IIyMa.
OTKJIOHEHUE YaCTOThI CUTHAJIA OT HOMHHAJIBLHOM HaeTcs
BUHEPOBCKUM TpolieccoM. TpebyeTcs HaiTH anroputm
oIleHUBaHUs (Pa3bl ATOT CUTHAJA. 3aMK1CaTh MOCTAHOBKY
3a/1a4u U €€ pelleHrne MEeToAaMu ONTUMAaIbHOU
HEIMHEWHOHN QuIIbTpanuu

3.Ha nmro60oM y1o0HOM sI3bIKE TpOTpaMMHUpOBaHus (TI0
YKEJTAHUI0) 3aIKiCcaTh KOJI IIara OIeHUBaHUS
pacmupenHoro ¢unbTpa Kanmana

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-5. OnTumManbHasi KOMIUIeKCHAasE (pUJIbTPanus

®opmbl peajn3anuu: KoMIbrOTEPHOE 3a1aHKE

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeneHMs KOHTPOJIBHOIO Meponpustusa: CTyneHTamM BBIJAETCS 3aJaHHE U
yKa3aHHs 10 €ro BBIMOJHEHHIO B MHCbMEHHOW (opme. OHU €ro BBINOJHSIOT U CHAIOT OTYET C
BBIBOJIOM AJITOPUTMA U PE3yJIbTaTaAMU €r0 IPOrPaMMHOM pealn3aliiy.

KpaTKOC CoAcpKaHMuE 3alaHUA:

Figure 3 Tekct 3agaHus

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

VYMeTh: MIPUMEHSTh 1.3anmcaTh MO U3MEPEHHI 3-0CEBOTO
CTaTUCTUYECKUE METOJbl aHaIM3a aKCeJIEPOMETpPa, BKIIIOYAIOIIYIO:
PAIMOTEXHUYECKUX  CHCTEM W | ® CMELEeHNUA Hynel;

YCTPOMCTB JUIsl PpELICHHs 3a7ad | ® OWKUOKM macluTabHbIX KoadduLneHToB
00pabOTKM CUTHAJIOB B ammaparype

notpe6uTeeit 2.3anucarh MOJIeNIb U3MEPEHUH 3-0CEBOT0O JaTuynKa

YIJIOBBIX CKOPOCTEH, BKIIOYAIOIIYIO:
*  CMeLLeHWA Hyneil;
* wym;
* nepeKockl oceit
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3.1300pa3uTh TECHOCBSI3aHHYIO CXEMY
koMIuiekcupoBanus npueMHrka CPHC u UHC n
HOSICHUTh IPUHLUN €€ PabOThI

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 32124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
9 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Kak npeo6pazyrotcs [1B pacnipenenenus caydaifHbIX BEIMYMH IPU UX GYHKINOHATHHOM
npeoOpazoBaHum?

2. BeiBog pexyppeHTHOro ypaBHeHus st AIIB nuckpeTHbIX MapKOBCKHUX MPOIECCOB
(ypaBHenust CTpaTOHOBHYA B IUCKPETHOM BPEMEHH)

IIpouenypa npoBenenust

VY CTHBIN AK3aMEH B COOTBETCTBHHM C JeHcTBYIOIMM "llos0keHneM 0 NpoMeXyTOYHOW aTTecTaluu
obOyuaromuxcsi B8 ®I'bOY BO "HUY "MOU" nmo mporpammam OakanaBpuaTa, CHElHATUTETa U
Marucrparypst"”

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/ Unaukarop: MJI-1nk-1 3HaeT METOIbI BBIIIOJHEHHS pAaCYETOB OCHOBHBIX
TCXHNYCCKHUX XapaKTepI/ICTI/IK CXEM IIOACUCTEM pa[[I/IOE)JIeKTpOHHI)IX CHUCTCM U KOMIIJIICKCOB

Bonpocel, 3a1anns
1.KakoB meTox pacuera I1yMOBOM I1OJIOCHI HENPEPBIBHOM ClEAAIIENH CUCTEMBI?
2.M35n0xute METOl AMCKPUMHUHATOPOB IIPU PELLIEHUH 3a1a4i OLIEHUBAHUs IapaMeTPOB
paauocurHaia.
3.B uem 3akiaroyaeTcs MOAECPHU3UPOBAHHBIN BApUAHT KOMIUIEKCUPOBAaHMS IPU KOMILIEKCHON
06pabotku unpopmaruu CPHC/MHC?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.CryudaiiHblii mpoliecc MOKHO MOJTHOCTBIO 0XapaKTepU30BaTh

OtBeTsI:
a) CIIEKTPaIbHOMN IUNIOTHOCTHIO MOIIIHOCTH; 0) aBTOKOPPEISIIMOHHON (pyHKIIMEH; B) HAOOpoM
€ro peaau3aluii; r) COBMECTHON INIOTHOCTBIO BEPOSITHOCTH BCEX €r0 OTCUETOB; 1)
anoCTEpUOPHON IIIOTHOCTHIO BEPOSITHOCTH.

BepHnsliii oTBeT: T)
2.Y3KOMOJIOCHBIN CUTHAJ - 3TO TaKOW CUTHAJ

OtBeTsI:
a) KOTOPBII MOXHO OMKCATh HEMOIYJINPOBAHHBIM FAPMOHUYECKUM KoJieOaHHeM 0) y KOTOPOro
3 PeKTUBHAS IMPUHA CIIEKTPAa MHOTO MEHBIIIE HECYILEH YaCTOThI B) KOTOPBIN 3aHUMAET
nonocy Mmenbiie 1 kI’

Bepuslii oTBeT: 0)

2. Komnerenuust/Muaukarop: M/1-2nk-1 YMeeT ucmob30BaTh METOIBI MATEMATHUECKUX
pacyeToB XapaKTEPUCTUK PATUOTEXHUUYECKUX YCTPONCTB, CUCTEM U MPOLIECCOB IS aHAJIU3a U
ONTUMU3AIINU UX ITAapaMETPOB

Bonpocel, 3aganus
1.IIpumensist METOAbl CTATUCTUYECKOTO CUHTE3a TOCTaBUTh U PELIUTH 3a7jauy OOHapyKEHUS
curnana CPHC co ciyuaiino#i ¢a30ii, monarasi octajabHbIe TapaMeTphbl CUTHAJIa U3BECTHBIMU
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2 Ilpumensst nHGOPMAIUIO TPORICHHOTO Kypca pa3padoTaTh aJITOPUTM BBIJIEICHUS TPAHUIL
CHMBOJIOB HABUTAITMOHHOTO COOOIIEeHMsI B annaparype npuema curnaios CPHC
3.IIpumeHsist MeTOABl CTATHCTUYECKOTO CHHTE3a MTOCTABUTh U PEIIUTH 3a7auy OOHApYKEHUs
curHana CPHC co ciy4aitHoil 3aJ1ep»Koii, mojiarasi OCTajJbHbI€ MapaMeTpbl CUTHAJIA
W3BECTHBIMU

4.IlpuMeHsiss METOJbI CTATUCTHUECKOTO CUHTE3a MMOCTaBUTh U PEIIUTH 33]ja4y OOHApYKEHUS
curnana CPHC co ciyuaiinoii 3a7epKKoii, 4acTOTON, Ha4alIbHOU (pa30i ¥ aMIUTUTYI0M.
5.IIpoBecTu CMHTE3 AUCKPUMUHATOPA 3aJCPKKU PATUOHABUTAIIMOHHOIO CUTHAA U TOCTPOUTD
€ro JUCKPUMHUHAIIMOHHYIO XapaKTePUCTUKY

6.IIpoBecTu CMHTE3 CriakKUBaOIIEro (GUIBTPa CUCTEMBI ClIexKeHHs 3a Ga3oil 3-ro nmopsaka.
3raueHust KO3PPUIMEHTOB HUIBTPa 33aTh HCXOJIS U3 TOTO, YTO OTHOIICHUE CUTHAII/TITYM
paBHo 40 abl'1, cpegHEeKBaIpaTUUHOE MIPUpPAIIEHUE YCKOPEeHUS 3a 1 ceKyHy cocTaBisier 1g.

Matepuabl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM

1.OueHnBanue B TEOPUM CTATUCTUUECKUX PEIICHUH - ATO
OTBeTHI:

a) HeJIMHEWHAas QUIbTpaIHs

0) olleHKa mapaMeTpoB CUTHAJIA

B) MPUHATHE PEUICHHs O 3HaYeHUH WH(OPMATUBHOTO MapameTpa
BepHblii 0TBET: B)

2.Haubonb1as pa3auuuMOoCTh JOCTUTAETCS JUIsi OMHAPHBIX CUTHAJIOB C MAaHUITYJSIIUEH
OTBeTHI:

a) AMILTUTY/IbI

6) YactoTbl

B) 3a7iepKKu

r) ®a3pl1 Ha 180 rpanycos
BepHblii 0TBET: T)

3. Komnerenuusi/Muaukarop: M/I-1nk-2 3HaeT anropuT™sl ¥ TUIIOBbIE METOJIUKH HUMUTAIITMOHHOTO
MOJIETTUPOBAHUS MIPOIECCOB B MOJACUCTEMAX PAJAUOAIEKTPOHHBIX CHUCTEM M KOMITJIEKCOB

Bonpocsl, 3aganus
1.Kakue Bbl 3HaeTe anropuTMbl ONTUMaIbHON 00pabOTKU CUTHAJIOB B ammaparype
norpedureneit CPHC?
2.Kakue Bbl 3HaeTe KpuTepuu JUIsl CHHTE3a ONTUMANIBHBIX allTOPUTMOB 00paOOTKH CUTHAJIOB B
anmapatype norpeoureneit CPHC?
3.Kakue Bbl 3HaeTe METOBI M AITOPUTMbI UMUTALIMOHHOT'O MOAETHPOBAHNUS IPOLIECCOB B
ycTpoiicTBax 00pabOTKU CUTHANIOB?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.I[loTeHunanpHasi TOYHOCTH OLIEHWBAHUS 33JI€P’KKH PaJMOHABUTAIIMOHHOTO CUTHAJIA
onpezensercs

OtBerTsI:
a) OTHOILIEHHEM CUTHA/IIYM U 3 (HEKTUBHOM UTMTENFHOCTBIO CUTHAJIA 0) OTHOIIEHUEM
CUTHAJ/IIYM M 3(pPEeKTUBHON MIUPUHOI CTIEKTpa CUTHAJa B) OTHOIIEHUEM CUTHAJ/IIIYM U
BEPOSTHOCTBHIO JIOKHON TPEBOTH ') ypOBHEM OOKOBBIX JienecTkoB AK®D nampHOMEpHOro Koja
1) TOTJIEPOBCKUM CMEIIEHHEM YacTOThI CUTHAJIa

Bepuslii oTBeT: 0)
2.11pu npuemMe paJuOHaBUTallMOHHOIO CUTHAIA ¢ HEU3BECTHOM (pa30ii uCHoab3yeTcst

OtBeThI:
a) METOJ1 MaKCUMAaJIbHOTO MPaBo10a00us 0) cuH(a3HbINi U KBaApAaTypHbII KaHAJIbI
KoppensTopa B) MeTo]l HpioTOHa I) MHOTOpa3psiiHOe KBAaHTOBAHUE

BepHpniii oTBeT: 0)

16



3.IloTeHnmanbHas TOYHOCTH OLIEHUBAHUS YaCTOTHI PAIUOHABUTAIIMOHHOTO CUTHAIA
omnpezensercs

OTBeTHI:
a) OTHOIICHUEM CUTHAI/IIYM U 3P (HEKTUBHOMN JJIMTEILHOCTHIO CUTHAIA 0) OTHOIIIEHHUEM
CUTHAJ/IIYM ¥ 3((EeKTUBHON MIUPUHON CIIEKTPa CUTHAJIA B) OTHOIIEHUEM CUTHAJ/IIYM U
BEPOATHOCTHIO JIOXKHON TPEBOTHU T') KOJIMYECTBOM CHMBOJIOB JAJIbHOMEPHOTO KO/a 1)
a0COJIIOTHBIM JIOTUIEPOBCKUAM CMEIICHUEM YaCTOThI CHTHAJIA

BepHriii oTBET: a)

4. Komnerenuuss/Uugukarop: U1-4nk2 YMeeT BBINOIHATD aHATIU3 U ONTUMHU3AIIIO
XapaKTEPUCTUK PATUOCUTHAJIOB M TTAPAMETPOB MOJACUCTEM PATUOICKTPOHHBIX CUCTEM U
KOMILIEKCOB

Bomnpocel, 3axanus
1.IlpumMeHnsisi CTAaTUCTUYECKUE METO/Ibl aHAIM3a PAJIMOTEXHUYECKUX CUCTEM M YCTPOUCTB
BBIBECTH BBIPa)KEHUE ISl AUCTIEPCUH OMIMOKH ciexxeHus 3a yactotor curnana CPHC B
cucreme YAII 2-ro nopsiaka
2.0nTumusupoBath koddduimentsl cucrembl DAIT 3-ro mopsika ajis mpuema
paaIuOHABUTAIIMOHHOTO CUTHAJIA, MOYJIMPOBAHHOTO HABUTALIMOHHBIM COOOIIIEHHEM, C
oTHomIeHueM curaain/mym 35 abl'u. Jlunamuka usmenenus aspl TakoBa, 4TO
CpPEIHEKBAaIpaTUYHOE MIPUPAILICHUE YCKOPEHUs 3a 1 CeKyHay cocTaBiseT 1g.
3.Kakoii MakcUMambHBIH IIar AUCKPETU3ALUHA MOKHO BBIOPATh MPH (PUIBTPALIUNA YaCTOTHI
PaAMOHABUTALIMOHHOTO CUrHaJIa ¢ moMolbto cucteMsl YAII 2-ro nopsiika ¢ nryMoBoit
nojiocout 2 I'a?

MaTtepuaabl 1Jisl IPOBEPKH 0CTATOYHBIX 3HAHUM
1.BeposTHOCTB JI0KHOM TPEBOTH MPH OOHAPYKEHUU CUTHAJIA OMPEEISITCS
OTBeTHI:
a) OTHOILIIEHUEM CUTHAI/IIIyM 0) IMTETbHOCTHIO CUMBOJIA JATBHOMEPHOTO KO B)
JIOTIIIEPOBCKOM 4aCTOTOM CUTHaa I') MOpOroM oOHapyXeHus 1) 3pPexTUBHOM IUPUHOI
CIIEKTpa CUTHaJIa
BepHblii oTBeT: a) U T)
2.B 3amaue oOHapyXeHUS PaJMOHABUTAIIMOHHOTO CUTHAJIA YaCTO UCIONIB3YIOT KpUTEpU
OTBeTHI:
a) MuHUMyMa nucnepcuu omubku 6) CteronenTa B) baiteca r) @umepa n) Heitmana-ITupcona
e) CunbpBecTpa
BepHbliii oTBET: 1) U B)
3.HaBuTaMOHHBIN CITyTHHUK JIBHXKETCS OTHOCHTEIHHO MTPHUEMHOMN aHTEHHBI C IIOCTOSTHHBIM
yckopeHueM. MUHUMaIbHBINA TpeOyeMblil MOPSII0K acTaTH3Ma CUCTEMBI CIIeKeHUs 3a (a3oii
CUTHAJIa OT CITyTHUKA!
OTBeTsI:
a) 0-i 0) 1-i#1 B) 2-ii T) 3-i1 1) 4-i
BepHnrliii oTBeT: T)

II. Onucanue wikanvl oueHuBanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTa BRINONHEHA B paMKaX "MPOJABHUHYTOrO"
ypoBHs. OTBETHI JIaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyernmax. 60
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Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOIHEHA B paMKax "Moporosoro"
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITYOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabora He BBIIIOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX
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