demepalbHOE rocyAapcTBEHHOE OIOMKEeTHOE YUpeKIcHHE
« HanpoHAIbHBIA MeTHIMHCKHH HCCIEJ0BAT &/IbCKHH HeHTp iMeHn B.A. AiiMasoBa)
MHuHHCTEpPCTBA 34paBooXpaHeHH I Poccuiickon Degepariin

(OI'BY «HMHI] mm. B.A. AmmvazoBa» MuH3paBa Poccrr)

HMHCTUTYT MEJUIITMHCKOI'O OBPA3OBAHNUA

COI''TACOBAHO YTBEPXJAIO
3aMeCTHTEIb JHPEKTOpa JIupeKkTop
HMHCcTHTYTa MEIMITHHCKOr0 00pa3oBaHMsI HMHCTHTYTa MEIHIHCKOr 0 00pa30oBaHHsI
110 YUeOHOH H MeTOAHYECKOH padorTe, OI'bY «HMHUIL] mm. B.A. AiMazogra»
IeKaH JIeyeOHoro (paKyIbTeTa Munsapasa Poccuu
I'.A. Kyxapunk E.B. [lapmon
«20» sauBapsa 2020T.

PALOYAZA ITPOI' PAMMA

JINCIMILTHHA OBPABOTKA U AHA/IM3 BUOMEJHUIINHCKIX

CUI'HAJIOB

CnenuaJurer mo
CIIeIHAJIBHOCTH

HaHMEHCEBEaHH & JHCITHIIITHHEI

30.05.03 MemmuHckas KHOepHeTHKA

Kadeapa/moapasaeienue

Ko ClIIEeHAIIBEHOCTH H HaHMeHCEAaHHE

Kadeapa MaTeMaTHKH, OHO(DH3NKH 1 HH) OpMAIlHOHHBIX
TeXHOIOrHi

HaHMeHoBaHH e KadeqpblIoapa3geneHid

dopma o0yUeHHnA OYHAA
Kypc 6
Cemectp 11
JAHATHA JEeKIHOHHOI0 THIIA 24 gac.
3aHATHA CEMHHAPCKOI0 THIIA 36 gac.
Bcero ayauropHoii padoThIl 60 4ac.

CamocrtosiTe/ibHaA padoTa (BHeayauTopHas) | 12 yac.

dopMa NPOMEKYTOYHOH ATTECT AHH IK3aMeH (36 4yac.)

O0Imas TPpyA0eMKOCT b AUCITHILINHDI 108/3 (uac/3a4. en.)

CaHkrt-lleTepOypr
2026




PaGouas mporpaMma JUCIIIUINHEL pa3padoTaHa B COOTBETCTBHH C:
—IIprnkazom MHHHCTEPCTBA HAVKH H BEICHIErO 00pa3oBaHMA Poccurickon @Demepaiii No
1006 or 13.08.2020r. «O0 yTBRepXAcHHH (ellepalbHOIO IOCYJapPCTBEHHOrO 00pa30BaTEIbHOIO
CTaHJapTa BBICIIErO O00pa30OBaHHMS — CIEHNHAIHTET IO cIelHaIbHOCTH 30.05.03 MeamuuHCKas
KHOEePHETHKA»;
—IIpukasom MuHTpyga Poccrm or 04 asrycra 2017 Ne6l0OH «OO0 yrBEpKICHHH
IIpo)eCCHOHATIBPHOI O cTaHAapTa «Bpau-KHOepHETHKY,
— JIOKaJIbHRIMH HOPMAaTHBHEIMH aKkTaMH [ leHTpa ATMaszoBa,
— yueOHBIM IIAHOM I10 crierfHanbHOCTH 30.05.03 MeaminHckas KHOepHEeTHKA.

CocraBuTeu pado4yell NporpaMMbI

Yyenas
Ne PDaMHIHA, HMA,
CTeleHb, JaHUMAaeMaa JOJIKHOCTE MecTo padoThI
n/m OTYeCTBO
3JBaHHe
. Koporeera Onecsa Kanmunmat 3aBeyrorni Kadempoit OI'BY «HMMHI]
BraamguMHpOBHA TeXHHUEeCKHX MaTeMaTHKH, OHO(I3HKH H m. B.A. AirMazopay
HayK HH(}OPMAIHOHHBIX MuH3apaBa PoccHH
Te XHOIOTHI
2. MarreBckmii [ 1ed KagmumaT J{o1eHT Kade phl QOI'BY «HMHI]
ATleKceeBHU TeXHHUEeCKHX MaTeMaTHKH, OHO(I3HKH H m. B.A. AirMazoeay
HayK HH(OPMAIHOHHBLX MuH3apaea PoccHH
Te XHOJIIOTHI

PaGouas rporpamma paccMoTpeHa H ofjo0peHa Ha 3acelaHHH KadeIpsl MaTeMaTHKH, OHO(H3HKH H
HH(OPMAIIHOHHEBIX TeXHOJIOTHH «11» HOog0ps 2025 1., mporokoir Ne3.
3aBeyIONTHil Kadeapoi O.B. Koporeera

JIMCT COI'VIACOBAHMHUA

COI'JTJACOBAHO
JlexaH nedyeGHOro pakxynbTeTa " A. Kyxapunk
3aBe VIO IIEHTPOM pa3sBHTHS 00pa3oBaTelbHOH cpeapl MHCTHTYTa
MEHIHHCKOr0 00pa30oBaHH H.H. IleTrpora
3aBe VIO Y4eOHO-METOJHUYECKHM OT/IEIIOM I[EHTPA Pa3BHTHI
o0paszoBareIbHOH cpebl MHCTHTyTa MEIHITHHCKOrO 00pa3s0oBaHH I M.A. OBeuknHa
3apeayronp OHOMHOTEKON MHCTHTYTa METHITHHCKOTO 00pa30BaHH I E.A. HeuaeBa

PaGouas mporpamMma paccMoTpeHa M omoOpeHa Ha 3acelaHHH YUeOHO-METOAHYECKOrO COBETa
HMHucTtHTyTa MeguIMHCKOro o0pasoBanuga MI'BY « HMHUI] mm. B.A. AsimazoBa»y MunH3apasa Poccuu
«20» ssaBapsa 2026 r., mporokon Ne 01/2026.

)



CoxpameHnns

[{leHTp AnMazoBa — (elepalbHOe TOCYJapcTBeHHOE OFOKETHOE yupekAcHHe «HalmoHaIbHbII
MEQUIIMHCKIIT  HCCIIEMOBATENIbCKHH  IIeHTp MMeHH B.A.  AimMasoray»  MHHHCTepCTBa
3apaBooXpaHeHH I Poccurickon MDeepalii

[II] — rmpakTHYecKas IIoAroTOBKa

Kommer eHIjum:

YK — yHHBepcanbHasI KOMIIETEHI S

OIIK — obmenpodeccHoHanbHAS KOMITETeHI[HS
[TIK — rpodeccrnoHanmbHasa KOMITETEHIHS

MJIK — HHIHKATOP JOCTHKEHHSI KOMITETEHITHH

OneHoYHbIe MATePHAJIDI:

KB — KOHTpOILHEIE BOIIPOCHI

T3 — TeCTOBEIE 3aJaHH I

OJIP - OTYET 110 MadopaTOpHOH padoTte
0O — 3K3aMeHal[HOHHBIE BOIIPOCH

Il oscHHTE/IbHAA 3alIHCKA K pﬂﬁﬂ‘lﬂﬁ nporpamme 1HCIHILIHHBI

PaGouas mporpamma mo gucHmirmHe «OOpabdorka M aHaIH3 OHOMEIMIIMHCKHX CHTHAJIOB» Ha
(opMHpOBaHHEe KOMIUIEKCA 3HAHHI H HABBIKOB Y YYAIHXCS, HeOOXOMHMEIX IJII OOpabOTKH H
aHao3a OMOMEIUIMHCKHX CHTHAJIOB. JTO ITO3BOIIMT Bpauy o0magaTh HEOOXOAMMBIMH 3HAHHMSMIH,
CBSA3AHHBIMH C Pa3padOTKOH HOBBIX MEIHUIMHCKHMX H OHOIOTHMYECKHX MOJIEIEH H METOHLOB H
BHEJIpEHHEM HX B KIIMHHYECKYIO IIPAKTHKY H YIIPABIcHHE 3APaBOOXpPaHeHHEM (TPyA0oBas (PYHKIIHS
C/01.7 mpodcranmapra «Bpau-KHOSpHETHK») a TakK)ke ITPOBeJeHHEM HayYHBIX HCCIeJOBaHMI B
o0MacTH MeAHKO-OMOIOTHYECKHX JHCIHMIUIMH Ha OCHOBE MaTeMaTHYECKHMX METOJIOB H
BRIYHCIIHTEIIbHBIX cpeficTB (TpymoBas ¢pyHKiHI B/02.7 mpodcraHmapra «Bpau-KnOepHETHK).
OCOOEHHOCTRIO peaTn3ali JaHHOH IIporpaMMel B OI'BY « HMHUL] um. B. A. AimMazoBa» SBISETCS
IIPOBEJCHNE IIPAKTHUYECKNX 3aHATHIL B BHJIE CEMHHApPOB M I1a0OpaTOPHBEIX PpadoT, Ha KOTOPBIX
JIEKIMOHHBIN MaTepHal OyIeT pa30HpaTrhbCcs Ha KOHKPETHBIX ITPAKTHUECKHX IIPHMEpAX, IPExkIE
BCET0 CBSI3aHHBIX C COOCTBEHHOH HAYYHO-HCCIIEIOBATEIIbCKOH JIEATEIIFHOCTHIO OOYYAFOIIHXCH.



1. HEJIb 1 3AJIAYN U3YYUEHNA TN CIHHAIT/IMHbI

HE.JII: H3YUCHNHA JHCITHILIHHBI.

HpH H3YUCHHH JHCIHIUIHHEBI, Gﬁ}”lﬂIGH_HIECH INOIIYHAIOT TCOPECTHYUCCKHE 3HAHHA ITIO MCTOO4AM H
dJITOPHTMAM OﬁpﬂﬁﬂTI{H H aHa/m3a OHOMeJHIIHHCKIX CHI'HAJIOB, ITPHMCHACMBIM JJIA JHAI'HOCTHEKH
COCTOMHHA ITAalHCHTA, d TAKMKC IIPAKTHUCCKHE YMCHHA H HABBIKII HpﬂIpﬂhﬂ%ﬂ-[GﬂﬂI‘ﬂpHThﬂ[‘IECKﬂﬁ
PeaJIH34IHH PAaCCMATPHBACMBIX METOLOB.

Jamaun H3YUYCHHA JHCIIHIL/IHHBI.

1 M3yyeHHe IIPHHI[MIIOB, METOAOB H aJTOPHTMOB O0O0palOoTKHM M aHanu3a OHOMEIHIIHHCKHX
CHIHAJIOB;

2. ITpnoGpeTeHe HaBEIKOB ITPOrPaMMHPOBAHH S alTOPHTMOB IIH(POBOH 00pabOTKH CHIHAJIOB;

3. @DopMHpOBaHHE YMEHHS IIPHMEHSATH IIONYYEHHBIE 3HAHHS B pas3padoTKax, CBS3aHHBIX C
HCCIIEQOBAHHEM H IIPOEKTHPOBAHHEM IIPOrPAMMHOAIITOPHTMHYECKOr0 oOOecrieyeHHs ITpHOOPOB,

CHCTCEM H KOMIUICKCOB MCJHITHHCKOI'O HA3HAYMCHITA,
4. HB}"‘IEHIIE COBPCMCHHDBIX TEHIeHLHH Pa3BHTIH KOMIIBIOTCPHBIX MCTOOZOB dHAIIH3d CHIHAIIOB H
HAdHHBIX, H IICPCIICKTHBAMIH X HCIIOIIb30BdHIIA B OHOIIOTHH H MEIHI[HHE.

Il1anupyeMble pe3yJbTaThl 00yYeHH S 0 JHCIHILIHHE:

B pesynemame uszyuenus npoepammsl OUCHUNAUHBL V 00yUarouje2oca Qopmupyioncsa cieoyioujie
KOMHEemeHLjLLL

YK-1 (VK-1.1)

OIIK-1 (OIIK-1.2)

OIIK-4 (OIIK 4.2)

[1IK-6 (1IK-6.3)

[IK-8 (I1IK-8.2)

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OBPA30BATEJILHOH ITPOI'PAMMEI
JlucimrumHa BXoauT B bok 1. «/ucipmmmiHer (Moxyirn)» yuyeOHoro 1miaHa 1mo 30.05.03
MeanmuaHCKast KHOEPHETHKA, B €T0 003aTEIbHYIO YacTh

JIMCIMIUIMHA H3Y4YaeTC Ha OCHOBE paHee OCBOSHHBIX JHCIIHIIIHMH YueOHOr O ITJIaHa:
—  «KOMIIBIOTEPHEBIN aHAJIM3 MEIHIHHCKHX JAHHBIX H H300paKeHHI»
— «HeHpoHHBIE CETH B METHIIHE )
—  «DYHKIHOHAIbHAS JHATHOCTHKA )

JlnciuIrmHa o0ecIieynBaeT H3ydeHHE MOCIEMYIOIMNX JHCIIHIIIHNH/TIPAKTHK Y4eOHOIO IUIaHa:
— «HH(}opMalLMOHHBIE CHCTEMBI ¢ HCIonb30BaHHeEM MW 1 aHamTHKH OOIBIINX JAaHHBIX JJI
BpayeH»



3. TPEBOBAHNA K PE3YJIbTATAM OCBOEHHNA AU CIHAIIJIMH bI

B pe3ynpTaTe 0CBOEHHS ITPOrpaMMbl JHCIHIUINHBL Y 00YYarOIErocs () OpMHPYIOTCS CIIEIYIOIIHE KOMITETEHI[HH, YCTaHOBIIEHHBIE ITPOTrPaMMOH
CIIeI[HalIHTEeTa:

Koag n1 HaHMeHOBaHHe

Koag u Haumenoranune /1K

I[lnanupyemMbie pe3yJbTaTbl 00yUeHHA (MOKAa3aTeJ Il 15

O1eHOYHBbIEe MATePHAJIBI,
NpoBepsoIHe pe3ybTAThI

KOMIIeTeH IIHH OLleHHBAHN A) oGyaenus
VK-1 CriocobeH YK-1.1. IIpoBogHr 3HAeT: JILA TEKYINETro KOHTPOILA:
OCY ECTBIIATD KPHTHYCCKHH aHaJIH3 - THITOBBIE 3aJauH, PeIllaeMEIe B IIPOIeCCe Dﬁpaﬁnml H aHalIH3a KB
KPHTHYCCEHI aHaJIH3 l'[pDﬁ.]'IE:I‘leDH CHTYALHH H 6IHOMe IIITHHCKH X CHTHAJIOB.

NpOOIIEMHbIX CHTyaLktH | OPMYJIHPYET OLICHOHbIE - OCHOBHEIE ITPOGIIEMBI, BOZHHKAOLIHE IIPH PerHCTPALIHH, JIJIS TTPOMe K YTOUH Ot
Ha OCHOBE CHCTEMHOI'O A JCEHIA

YA 0o0paboTKH H aHamMH3e OHOME THIMHHCKHX CHITHATOB. aTTeCTAL[HH :
T10/1X071a, BbIp abaThIBATh T3

CTpaTErHI JIEHCTBHI

YMeerT:

- 'pamoTHO mTog0HpaTh MeTOABI PEIleHH I THITOBEIX 3a/iau
0oOpaboTKH H aHaMH3a OHOMe JUIIHHCKHX CHTHAIOB, a TAKKe
pellleHHd pacIIpOCTPaHeHHBIX IIPo0iIeM, BOZHHKAIOIIIX B TIPOIecce
perucTpaIim, oopaboTKH H aHaIH3a OHOME JHIHHCKIIX CHITHAIIOB.

JIJIA TeKYIEro KOHTPOILS:
KB

JII TpoMe K YTOUH OH
aTTeC TaIlHH:
T3

OIIK-1. CriocobeH
HCII0JIb30BaTh H
TPHMEHATD
(pyHIaMeHTalbHbIE H
TPHK1aJHbIE
MEJTHLIHHCKHE,
€CTEC TBEeHHOHAY YHBIE
3HAHHA 11711 [MOC TAHOBKH
H pEIIEHH:A CTaHlap THhIX
H HHHOBAL[HOHHBIX 3a71a4
ripoeccHOHAIBHOH
IEATENBHOCTH

OIIK-1.2. Mcrionpsyet
(PH3HKOXHMHYE CKHE,
MaTeEMaTHYECKHE H

€cTeC TBEHHOHAY YHbI€ METO/IbI
HCCIIENOBaHHA B pEIIeHHH
CTaHAap THhIX H
HHHOBALIHOHHBIX 3a7a4
rpodec cHoHaIbHOH
NEATENIBHOCTH

3HAeT:
- OCHOBHEBIE MeTO/IpI IIpeoOpa3oBaHA OHOME [IIHHCKHX CHTHAIOB
H YIATEHNA H3 HIX ITIOMEX.

JIJ14 TeKYIIero KOHTPOILS:
KB, OJIP

J1JIA TIpOME K YTOUH OH
aTTeC TAL[HH
T3

YMeeT:
- II pHMeHSATE OCHOBHEIE METOIEI IIPe0Opa30BaHHA
OHoMe IUIIHHCKHX CHTHAIOB H YIAaJIeHHT H3 HHX ITIOMeX.

JIJIA TeKYIEro KOHTPOILS:
KB, OJIP

JII TpoMe K YTOUH OH
aTTeC TaIHH
T3

OIIK-4. CriocobeH

OIIp €ENATh CTPATErHIO H
ripoOIeMaTHKY
HCCJIeJOBaHHH,
BbIOHPATh OITTHMAJIbHBIE
CI10cO0BI HX pEIIeHH A,
TIPOBOJHTEL CHC TEMHBIH
aHaJIH3 00BEKTOB
HCcIeJoBaHHA, OTBEYaTh

OIIK-4.2. IIposoguT
CHCTEMHBIH aHaJIH3 00BbEKTOB
HCCJIENOBAaHHA, B TOM YHCIIE
[IPHMEHAET METO/IbI
HHTEJJIEKTY aJIbHOTO aHaJIH3a
OaHHBIX 1)1 cO0pa HCXO/IHBIX
IaHHBIX [TPH I1p OBEEHHH

Hay YHOI'0 HCCIIEOBaHHA.

3HAEeT:

- OCHOBHEIE MeTOIEI AHAIH3a OHOMe THI[HHCKHX CHTHAIIOB,
BBIJIEIIEHH S B HHX XapaKTEePHBIX 3J1€MEHTOB, OI[€HKH
HH(OPMATHBHEIX XapaKTEePHCTHK CHTHATOR H KIacCH(MHKAIHH
COCTOSHH A ITAIlHEHTOR, HAa OCHOBe HX 3HAUeHHI.

JIJIA TeKYIIero KOHTPOILS:
KB, OJIP

JJIA TIPpOME K YTOUH OH
aTTeC TAL[HH
T3

YMeeT:
- II pHMeHSATE OCHOBHEIE METOIEI aHAII3a OH OMe THIHHCKIX

JIJIA TeKYIIero KOHTPOILS:
KB, OJIP

5




3a IMpaBHJIIbBHOCTD H

CHIHAJIOR, BEIACIICHHA B HHX XAPAKTEPHBIX JJIEMEHTOR, OIICHKH

060CHOBAHHOCTh HH(OPMATHBHBIX XapaKTePHCTHK CHTHATOR H KIIacCH(MHKAIHH I TIpOME K YTOUH Oif
BbIBO/ZIOB, BHCZIPCHHC COCTOSHH A ITAI[THEHTOB HA OCHOBE HX 3HAUEHHII. aTTeC TAL[IH
TTONTY YeHHBIX T3
pe3yILTaTOB B
MpaKTHYECKOE
3][p ABOOXPAHEHHE
ITK-6. CriocobeH ITK-6.3. PaspabaTeiBaer 3HaeT: JIIA TEKYILETO KOHTPOI:
TO7I7IEp /KHBATD CHCTEMBI 00paboTIH - CoBpeMeHHbIE TEHIEHIHH Pa3BHTHA HH(OPMAIHOHHBIX KB, OJIP
ACATEIBHOCTD MEAHLHHCKHX CHIHATIOB H TeXHOJOTHIT H IIePCIIEKTHB HX HCIIOIb30BAHIA B GHOIOIHH H
METHLHHCKHX H300pazkeHHI. Me TITHe. TIUTSE TTPOMEKYTOUH Ot
CIIELHATHCTOB,
ATTeC TALHH

MPHHATHE KIHHHYECKHX
H YTIp aBIIeHY ECKHX 13,9
peleH i1 Ha OCHOBE YMeerT: JJId TEKYIIETO KOHTPOIA:
HCIION b3 0BALIHS - IIPHMEHATH ITONVUEHHBIE 3HAHHA B Pa3padoTKax, CBA3aHHBIX C KB, OJIP
HH(OPMALHOHHBIX HCCIIe JOBaHHEM H IIPOeKTHPOBAHHeM HH(OPMAaIHOHHOTO
TEXHOJIOTHI. o0e cTieue A IIPHOOPOB, CHCTEM H KOMITTIEKCOB Me IIIHHCKOTO JIILT TTpOME K YTOUH Oit

Ha3HAUEHHA. ATTeC TALHH ;

T3, 5

ITK-8. CriocobeH
pa3pabaTbIBaTh CHCTEMDI
HH(pOpMAaLHOHHOH
TIOZJIEP KKH YIIpaBIIeHH A
3HAHHAMH B MEeqHLIHHE,
OHOJIOTHH H

37IP aBOOXPaHEHHH.

[IK-8.2. Icrionb3yer

COBP EMEHHbIE TTONXO0IbI TIPH
pa3paboTKe HHTEIIEK Ty alIbHbIX
CHCTEM J1JIA MEJTHI[HHBI H
37PaBOOXp aHEHHA.

3HAeT:

- CoBpeMeHHBIE ITPOrpPaMMHEIE CPeJICTBA, OPHEHTHPOBAHHEIE HA
pelleHn 3a/1a4 aBTOMATHUeCKOr O aHATH3a CHTHAIOB H X
0COOEHHOCTH.

JIJ14 TeKYIIero KOHTPOILS:
KB, OJIP

J1JIA TIpOME K YTOUH OH
aTTec TAL[IH
T3, 3

YMeeT:

- [ IpHMEHSTh cOBpeMeHHEIE ITPOrPaMMHEIX CPEJICTBA,
OPHEHTHPOBAHHEIE HA PEINIEHHE 3a/1aU ABTOMATHUYECKOr0 aHATH3a
CHIHAJIOB, 4 TAaKkKe HABBIKOB IIPOIPAMMHPOBAHHIS B JTAHHOI
oOmacTH

JIJIA TeKYIEro KOHTPOILS:
KB, OJIP

JII TpoMe K YTOUH OH
aTTeC TaIlHH:
T3,9




4. COJAEPKAHHUE JUCHHUIIVIMHBI, CTPYKTYPHPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C VYKA3AHHUEM OITBEJEHHOI'O HA HHX KOJ/IMYECTBA
AKAJTJEMHYECKHNX YACOB 1 BU/10B 3AHATHU

4.1 O0beM MUMCOIMILIHHLI B aAKaJeMHYeCKHX 4YacaX, BbIIeJEHHBIX HA KOHTAKTHYIO padoTy
o0yuammuxcss ¢ TMpenoJaBarejieM H HAa CaAMOCTOATEJbLHYH BHeayMTOPHYH padory
o0yJarommxcs

TpyaoeMKoCTb B Kon4yecTBo yacoB
Buj1 yueOHoil padboThI aKaJeMHYeCKHX Kypc 6
Tacax cemectp 11
KoHTakTHass paboTa 00y4arolmuxco C 60 60
npenogaegartejeM (BCero) )
113 HHX:
3aHITHI JTeKITHOHHOTI'O THIIA 24 24
3aHATHA ce MHHAPCKOT O THIIA 36 36
CaMocTosATe/ibHasA BHeayJUTOpHasA padora 19 12
(BCero)
[TpoMeKyTOUHAS aTTeCTaId — SK3aMeH 36 36
OO0 as TPyJ0eMKOCTh JHCIHILTHHBI 108/3. 108/3.
13 Hux Ha 111 6 6

4.2 Coaep:kaHne JHUCHHILIMHbIL, CTPYKTYPHPOBAHHOE II0 pa3JejiaM ¢ YKa3aHHEM OTBeJIeHHOI0
HA HHX KOJIHIeCTBAa aKaJeMHIeCKHX YAC0B H BH/I0B 3aHATHH

KonTakTHasa paboTa, akajaeM. 4
CamMocToaTe ILHAA

HaunmMeHOoBaHHe 3 HUX HA
3aHATHA 3aHATHA BEHeayJHTOpHas Bcero
pa3JgeIoR JHCIHILTHHEI II11

JIEKITHOHHOT O CEMHHApPCKOro pﬂﬁDTﬂ
THIIA THIIA

Kypc 6 cemectp 11

Paspen | IlonyueHHe,
IIpeaBapHTEIBFHAL
oOpaboTka H
IIPeJACTAaBIEHHE CHTHATIOB

6 8 - 14 -

Pazmen 2 OCHOBEL
IHA(POBOI (PHIBTPAIHIH 6 4 8 18 1
CHTHAJIOB

Pazmen 3. A”amis
COORITIII M BOIIH,
OITpeeleHHe 3Haue HIi
HH(}OPMATHBHBIX 4 8 2 14 2
IIPH3HAKOB

OHOMe IHHCKHX
CHTHAIOB.

Pazmen 4. PaciiozHaBanme
COOBITHIT H KOMIIOHEHT
OHOMeE HITHHCKOT O
CHTHaIa

Pazmen 5.
Kinaccudukaia
CHTHAJIOB H BEIHECEHIE 4 12 - 16 2
THATHOCTHUECKHX
PEIIEHHII.

DK 3aMeH - - - 36

HTOI'O 24 36 12 108 6




4.3 Temarn4vecknii IUIaH 3aHAT Ml JIEKIIHOHHOIO THIIA (110 cemecmpam)

IlepeueHb KOOOB

K OneHoOYHLIE
No HanmMmeHOBaHNE TeMbI " MaTePHAJBI 11
a/n SN Yachl KpaTkoe coaep:kaHHe 3aHATHA ¢GopMHpPYEMBIX B e
[poijecce OCEOeHHA :
KOHTPOJIA
TEeMBI
Kypc- 6 cemectp - 11
Pazpen 1 ITomyueHne, mpeBapuTeIsHAI 00paboTKa M IIPeICTABIEHIE CHTHAIOB
1 Tema 1.1 OcHOBHBIE BHIEL H 2 1.IIpupoga Gnmome JHITHHCKIX CHTHAIOB YK-1.1 KB
HCTOUHHKH 2. ITpuMepsl OHOME JHIMHHCKHX CHTHATOB. [IOoTeHIHAT IeiicTBHA.
OHOME JIINH CKILX CHTHAIOB DIIEKTPOHEeHporpaMmMa. JIeKTPOMIOT paMMa.
DIeKTpoKapaHor paMma. DIeKTposHIedarorpaMma. IToTe Ik,
CBA3aHHBIE C COOBITHAMH. DIeKTporacTporpamMma.
@ oHOKapaHorpaMmMa. KapoTHIHENT ITyIbC. CHTHAIEI C KaTeTe PHEIX
TaTuikoB. Peueroil curHail. BuOpomiorpamMmMa.
BuGpoaprporpamma.
2 Tema 1.2 @opmer 2 1 . @OopMEI ITpeCTAaBIEHIA OHOME THIHHCKHX CHT HATIOB. YK-1.1 KB
IIpe ACT ABJIEHH A 2. ITemn aHamm3a OHOMEeIIIHHCKHX CHTHAIOB. TPYIHOCTH, OIIK-4.2
OH OME [IHITIHCKIX CHTHAIOB. BCTPEYAFOIIHECS IIPH CHATHE H aHAIH3e OHOMeIIIHHCKHX
(OCHOBHEIE 3aJIJaUH aHaIH3a CHIHATOB.
OHOMETHITH CKIX CHTHAIOB
3 Tema 1.3. JIHCKpeTH3AIIA H 2 1. AHamoroBele (HeIpeprIBHBIE) H HCKpeTHEIE (1{H}poBeie) | OITK-1.2 KB
KBAHTOBAHHE CHTHAIOB CHTHATBI. J[OCTOHHCTBA H HeJOCTAaTKH aHalIoroBoil H IHdporoi | OIIK-4.2
00pabOTKH CHTHAIIOB.
2. IloHarHA aHaAIOTOI(poBOro mmpeodpazoBanud. JJHCKpeTH3ALIA
H KBaHTOBaHHE. JIHCKpeTH3aI[Hd: HHTEPBAI JHCKPETH3AI[HH,
YacTOTa JHCKPETH3aI[HI.
3. Teopema oOTCUéTOB, (POPMYIHPOBKAa H (PH3HYECKHII CMBICIL.
HamoxeHne, MacKHPOBAHIE CIIEKTPOE.
4. KpanTopanne: KOHEeUHOCT IH(POBOTO IIPeICTABIEHH I, YPOBHH
KBAaHTOBAHHA, OIMMOKA KBAHTOBAHNA, [IHHAMITUECKHII [(HAIIA30H
AIIII, wicimo ypoBHeH KBAaHTOBAHHA, pazpagHocTs AllIL.
Pazzen 2 OCHOBHI ITH(POBOI (QIUTH TPALIH CHTHAIOB
4 Tema 2.1 OcHOBHEIE 2 1. CIy4aitHBII IITY M, CTPYKTYPHPOBAHHBI mym o | OIIK-1.2 KB
HCTOUHHKH ITOMEX IIPH (u3monoruyeckne moMexH. CTalHOHAPHBEIE M HecTalpoHapHwie | OIIK-4.2
perHCTpaIHi ITPOIIECCHI.
OHOME JIINH CKILX CHTHAIOB 2. IlomexH B IIOTEHIHATAaX, CBA3AHHBIX C COOBITHAMIL.
BEICOKOUACTOTHEIE IIOMEXH B 3IEKTPOKAP I OT PAMME.
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JIpnTaTenbHEIe apTedakThl B 3deKTpokapuorpamme. CeTeBad
HaBOJKA B 3NeKTPOKapIHOr PaMMe . HHTepdepeHINa
3MeKTPOKapIHOrpaMMEBL TUIOMIa H 3NeKTPOKapAHOTpaMMEl MaTepH.
[Tomexn OT  MBIOIEYHBIX COKpaIleHHil B CHTHAIe

BHOPOApTPOrPaMMEL.

S Tema 2.2. OWIHTpaIHI BO 2 1. CuaXpoHHOE ycpeaHeHHe. OHIB TP CKOIE 3AIIETO CPETHETO. OIIK-1.2 KB
BpeMeHHOIT 00IacTH Ormneparopsl A1 YCTPaHeHH I HH3KOYAaCTOTHRIX apTedaKTOR, OIIK-4.2
OCHOBAHHBIE HA IIPOH3BOTHOI.
6 Tema 2.3. @HILTpALH B 2 1. YcTpaHeHHe BEICOKOYACTOTHBIX IITYMOB, (PILIIETPEI HIKHHX OIIK-1.2 KB
Yac TOTHOI 00IacTH yacToT barTepBopra. Y CTpaHeHHEe HH3KOUACTOTHRIX IITYMOB, OIIK-4.2
(pHIIB TPHI BEPXHIIX YACTOT barTepBRopTa. Y cTpaHeHHE
IePHOIHUECKHX apTedaKTOB, peKeKTOpHEIe H rpedeHYaThIe
(pHLITE TPHL.
Pazpmen 3. AHami3 coOBITIHIL H BOJIH, OIIpe ieTIeHHe 3HAYeHII HH()OPMATHBHBIX IIPH3HAKOR OHOMeE JHIHHCKHX CHTHATIOB.
7 Tema 3.1 I{u(poBEIe OLIEHKH 2 1. ABTOKOppendoHHas PyHKiua (AK®) i B3anMHaAL OIIK-1.2 KB
ABTOKOPPEILAIHOHHON H KoppenaiHoHHAS QyHKIHA (BK®). BerunicieHne oreHoK AK® H OIIK-4.2
B3aHMHOH KOPPeILAIH OHH O BK® midporeM crrocoboM. CMelléHHAS H HeCMeIEHHASL OL€HKIH [TK-6.3
() VHKI[HIT. AK® n BK®. HopMirporaHHas H HeHOpMIpoBaHHAaA olfeHKH AK® | [TK-8.2
H BKO.
8 Tema 3.2. OCHOBEHL 2 |. Kmaccuueckme MW IapaMeTpHueckHe MeTomasl I d¢poBoro | OIIK-1.2 KB
IIH(POBOTr0 CIIEKTPAIEHOTO CIIEKTPalbHOTO aHamM3a. JIHCKpeTHoe IpeoOpazopaHne @ypre. | OIIK-4.2
aHAIH3a CHT HAIOB AMIUIMTYOHBIL CIIEKTP, CIEKTP MOINHOCTH M cIekTpambHad | ITK-6.3
IIIIOTHOCTEH MOIITHOCTH. [1K-8.2
2. AJITOPHTM OBICTpOTO ITpe 00 pa30BaHIA Dypre.
[TocmemoBatembHOCT, 3TartoB  CA  Ha  OCHOBe  OBICTPOTO
npeodpazopanid @ypre. THIIYHAIL ITOCIEJOBATENBHOCTL ATAIIOB
CA Ha ocHoBe BII®. CrnekrpalpHad yTeUka H HCIIOTh30BAHHE
OKOH. IIOBEIIIIEHHE CTATHCTHUECKOH YCTOHUHBOCTH CIIEKTPAILHOH
OIIEHKH.
3. ITapaMeTpHUyecKHe METO/IBI CIIEKTPATbHOTO aHAII 34, MOJIEIH
ABTOPETPECCHH CKOIb3AIIETO CPeJHETO U €€ HCIIOIb30BaHNE 14
IO YUe HHA CIIEKTPATFHON OI[EHKH.
Paznen 4. PacimozHaradme coOBITIHIT H KOMIIOHEHT OHOME THITHHCKOTO CHTHAIa
9 Tema 4.1 OOHapyxKeHHe 4 1. Metomsl obHapyxeHHA QRS-KoMIUIeKca, OCHOBAHHEIE HA OIIK-1.2 KB
COOBITIIT H KOMITOHEHT B IIPOM3BOTHOH. OIIK-4.2
OH OMe THITIHCKOM CHTHAle 2. AmropurM oOHapyxeHHI QRS-kKomimekca I1aHa-T OMIIKIHCKA. [IK-6.3
OOHapyKeHHEe MKPOTHYECKOI BEIEMKH. [TK-8.2

3. KoppensanoHHsie MeTOAERl 0OOHapyAeHHA QRS-KoMIIekca.




4. MeToIEI Ha OCHOBE B3aHMHOI'O CIIEKTPA.
5. O6Hapyxenne P-3y01ia.
6. I'omomopdHasd GHILTPAII H KOMIUIEK CHBIT KEIICT].
Pazzmen 5. Kimaccu@uxaiisg CHTHalIOB H BEIHEC €HIE JHAarHOCTHYE CKIX Pelie HHii.
10 | Tema 5.1 MeTo/pl 4 1. IIpocThie MeTO B KMaccHHKAIMH o0pa3oB. JepeBrsd permenrni. | OITK-1.2 KB
KIIaC CH(pHKAI[ I 2. O0yueHne ¢ yunreneM. J[HCKPMHHAHTHBIE H PeIIArOIIHe OIIK-4.2
OH OME [JHITIHCKIX CHTHAIOB (yHKIpIH. O YHKIIHH pacCcTOAHHA. ITpaBHIo OrIKaliinero cocema.
H JAHHEIX 3. O0yueHne 6e3 yunrend. MeTopl IIOHCKA KIacTe POB.
4. BepOoATHOCTHEIE MOJETH H CTATHCTHYECKHE pelleHHI. DyHKIHH
IIPaBIOMOA00HA H CTAaTHCTHUECKHE pelteHHd. KimaccHpukarop
bafieca Mg KI1acCOB ¢ HOPMAIBLHEIMH PACIIPE TETIE HILIMI.
5. JIOrHUeCKIIT PerpeCcCHOHHBIN aHAIH3.
6. HeHpOoHHEIE CETH.
7. XapakTepHCTHKH TOYHOCTH H I[eHBI JHArHOCTHKH. Pabourie
xapakTepHCTHEKH (ROC-kpmBrie). TecT cuMMeTpHH MakHeMapa
Bcero 3a cemectp | 24
4.4 TemMaTHYeCcKHIl ILIAH 3aHATHII CEMHHAPCKOr0o THIIA (710 cemecmpam)
®opma Hacel, Ilepeuens MK, O1eHoYHBIE
Ne HPOBEACHHA HanMeHOBAHHME TeMBI | . (hopMHpPYEMBIX B MaTepHaJabl J/1d
TE€MEI SamT 3aHATHA AHeIe Kpatkoe conepiamue sansTis mpoiecce OCBOEHHA TeKYIero
CEMHHAPCKOro Ha TeMLI KOHTPQIIS
THIA* 1111
Kypc- 6 cemecTp - B
Pazpgen 1 ITomyueHne, IIpeIBapHTeIsHAI 00paboTKa U IIPeICTABIEHIE CHTHAIOB
Tema | JIabopaTopHas OCHOBEHI pabOTHI C 4 1. UHTepgetic cucremel MATLAB ITK-6.3 KB
1.1 pabora cucremoiit MATLAB 2. OcHoBa cuHTakcHca cucteMel MATLAB ITK-8.2
3. I[IonyueHIe HAUATBHEIX HABEIKOB Pa0OTHI C
cucremoin MATLAB
Tema | JIabopaTopHas TeopeMa OTCUETOB H 4 1. Pacuér 3HaueHHs (PyHKIIITI H HX BBBOJI B | OIIK-1.2 KB, OJIP
1.2 pabora 3¢ eKT HATOKEHIIT rpadguueckoii gopme B cpeme MATLAB/ OIIK-4.2
2. 3arpy3ka B CHCTEMY CHTHaIOB H3 BHeIlHHX | ITK-6.3
(paiimoB. ITK-8.2

3. BrinmonHeHHe HccleZoBaHHMA — 3(dekTa
HaJIOKEHHS HA TEeCTOBBIX CHHYCOH/IAIbHBIX
CHTHAJAaX.

4. BEHIIIONHEHHEe HCcCIeJoBaHHA 3¢ deKTa
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HAITO/Ke HILT Ha
3NIeKTPOKAapP I OrPaMMBEL.

(parmeHTE

Pazzen 2 OCHOBEI ITH(POROIT

()IUTH TPAIH CHTHAJIOB

Tema
2.1

JIaboparopHad
pabora

[Tudporas
(pris Tparisa SKI

4
H3 HHX
1 Ha
IT11

1. Pacuét H ImocTpoeHHe OCHOBHEIX
XapaKTePHCTHK PEKYPCHBHBIX H

He PEKYPCHBHEIX ITH(POBEIX (DHILTPOR.
2. QI TpaIga parMeHTa
3IeKTPOKap IHOrPaMMEI ITIPH ITOMOIIH
IIH(POBEIX PHILTPOB

ITpakTHUECKAasA MOJr OTOBKA:

1) ®opMIrpoRaHIie HABEIKOB PabOTHI C
cucremonn MATLAB.

2) ©OopMHPOBaHIE HABEIKOR PacyéTa H
IOCTPOEHH I ()POBEIX (PHIILTPOB

OIIK-1.2
OIIK-4.2
ITK-6.3
ITK-8.2

KB, OJIP

Pazmemn 3.

AHarH3 coORITHIL H BOJIH, OIIpE NCIICHHE 3HAUE HIH I]I{dJDpI\f[ﬂTIIEHI:IK ITPH3HAK OB 6IIDME,IIIIIH]HCICI[K CHI'HAJIOB

TeMa
3.1

JIaGoparopHad
pabora

KoppelaHoHHEI H
aHamnn3 200

4
H3 HHX

1 Ha
III1

1. MccnemoBaHme H IIOCTPOEHHE
ABTOKOPPETAIIHOHHOI H B3aHMHOIT
KOPPEILAIHOHHBIX (PYHKI[HI 11 TPEX TECTOBBIX
CHTHAJIOB. JIBYX CHHYCOHJ C Pa3HBIMI
YacTOTAMH H CYMMBI 3THX CHHYCOHJI,

2 PacuéT aBTOKOPPeIAHOHHON H ()YHKI[HI
B3AHMHOIT KOPPEIAIHH 1A TPEX PparMeHTOB
3aIlHCH 3IIeKTPposHIedanTorpaMMel. ITocTpoeHne
IrpaHKOB CHTHATOBR PACcCUHTAHHBIX ()YHKITHIL.
IlpaKkTHUYECKAdA MOAr OTOBKA:

1) ®opMIrpoRaHIie HABEIKOB PabOTHI C
cuctemon MATLAB.

2) ©OopMHPOBaHIEe HABLIKOB pacuéTa H
IIOCTPOEHHA KOPPEILATHOHHON () YHKI[HH H

O VHKIMH B3alMHOI KOPP eI,

OIIK-1.2
OIIK-4.2
ITK-6.3
ITK-8.2

KB, OJIP

Tema
3.2

JIaGoparopHad
pabora

CIeKTpalb HbIH aHaIH 3
OKI

4
H3 HHX
1 Ha
IT11

1. PacuéT u HcclIeJOBAaHHE CIIEKTPANbHBIX
OIIEHOK TECTOBOIO CHTHANA, a TaKKe
aMIUTHTYIHOT'O CIIEKTPA H CIIEKTPAIbHOH
IUIOTHOCTH MOIITHOCTH.

2. PacyéT cieKTpalbHEIX OI€HOK 14
(hparMeHTOR 3IIeKTPOKAPHOT PAMMEL
COOTBETCTBYIOIIHX TPEM Pa3ITHUHEIM BHIaM
CEpPIEUHOr O IMKIIA.

HEHHTH‘IEEHHH noaroroska.

OIIK-1.2
OIIK-4.2
ITK-6.3
ITK-8.2

KB, OJIP
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1) @opMIHpOBaHIle HABBIKOB PAadOTEI C

cucremon MATLAB.
2) ®opMIIpOBaHIE HABBIKOB BHITIOIH EHILA
CIIEKTPATEHOI O aHAH3a MeTHITIHCKHX

CHI'HAJIOE.

Pazmen 4. PacimozHaBaHie cOOBITHIT H KOMIIOHEHT OHOME THITHHCKOTO CHTHANIa

Tema
4.1

JIaGoparopHad
pabora

AHanH3
ITYII5COKCHMETPHUEC -
KOro CHrHAalIa

4

H3 HHX
1 Ha
II11

1. Peamm3oBats B cucteMe MATLAB anropurm
oOHapyxeHII QRS-KoMITIEKCOB
3IeKTPOKAP I Or'PaMMEI.

2. PacuéT 1mo myik COK CHMETPHYECKHM
CHTHAJIaM ITapaMeTpa caTypalfii, HCIIOIb3Y 1
HH(OPMAIHIO O ITOJIOAKEHIH 00HAPYKEHHBIX
QRS-xoMITIIEKCOB.

ITpaKkTHUECKAasA OAr OTOBKA:

1) @opMIrpoBaHIie HABEIKOB Pa0OTHI C
cuctemon MATLAB.

2) ®opMIIpORaHIE HABEIKOB pa3paboTKH
peanH3aIfii alr OPHTMOB TIOHCKA XapaKTePHBIX
311€ MEHTOB CHIHAIOB.

OIIK-1.2
OIIK-4.2
ITK-6.3
ITK-8.2

KB, OJIP

Pazmen 5.

Kiac cuduxaris ci

OHATOE H BEIHECCHHE THAI' HOCTHYE CEKILX pEH.[EI—[[]fI.

Tema
5.1

CeMIHAp

OCHORBEI
HCITOTH30BAaHN A T3EIKA
Python mig aHamisza
MeJHITHHCKIX TaHHEBIX

4

1. OcHOBRH cHHTaKcHca 135IKa Python

2. OcHOBHBIE OHOIIOTEKH M3bIKa Python,

He 00XO/TIMEIE LA 00PpadOoTKH Me THIIHHCKIX
CHIHAJIOB H TaHHBIX

3. IlonyueHNe HAUATLHEIX HABEIKOB
HCIIONB30BaHNA 3EIKa Python

ITK-6.3
ITK-8.2

KB

Tema
5.2

JIabopaTopHas
pabora

OO0y4eHHEe C YUITeIeM

4

H3 HHX
1 Ha
III1

1. IlocTpoeHIie Tepera pPeIleHH.

2. Kmaccuduxarga JaHHIX Ha OCHOBE
PeIIaroIHX () YVHKIII.

3 KimaccudHKaIia JaHHBIX Ha OCHOBE (DYHKI[IHI
paccTOAHHA.

4. ITocTpoeHHe MPOCTEIX HEHPOHHEIX CETEH.
IIpaKkTHUecKasa MoJAr OTOBKA:

1) ®opMIrpoRaHIie HABEIKOB

IIPOr pPAMMHPOBAHNA Ha T3kIKe Python

2) ®opMIIpOBaHIE HABEIKOB Pea3aliiii Ha
a3bIKe Python IIPOCTEIX anITOPHTMOB

KJIACCH (PHKAIMH MeTHIMHCKHX JaHHBLX

OIIK-1.2
OIIK-4.2
ITK-6.3
ITK-8.2

KB, OJIP

Tema

JIaboparopHad

OO0OyueHHe 0e3 yUHTeId

1. Peanmsanug anropuMa K-cpeHHX IIpH

OIIK-1.2

KB, OJIP
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5.3 pabora M3 HHX | BROIOTHEHHH KIACTEPHOrO aHAIM3A. OIIK-4.2
1 Ha | 2. BrimoiHeHHe APeBOBH JHOM KIIAaCTePH3allHH. I1K-6.3
ITI1 | 3. UccnemoBaHuA BIHAHIA BEIOOPa (PyHKIHIH ITK-8.2
PacCTOSHHA H IPaBIUIa 00he JHHEHH A
KIIACTEPOR HA Pe3yIbTaT KIacTePH3alHH.
IIpakTHYecKas NOAr OTOBKA:

1) ©®opMHpOBaHIle HABEIKOB

IIPOr pAMMHPOBAHHA Ha M3kIKE Python

2) @opMHPOBaHIEe HABLIKOB Peali3alfiii Ha
A3bIKe Python IIPOCTEIX alTOPHTMOB
KIIACTEePH3AI[HI Me JHIMMHCKHX JAaHHBIX

Bcero 3a cemecTp 36
H3
HIX 6
I111

* D opmbl nPo 6e0 eHIA 3AHAMIIL CEMIHAPCKOZ0 THILIAL:
NpaKndecKoe 3auAnie, ceMuHap, nabopamnopHal paboma, ¢ UMYIAYHOHHOe 3aHANIIe, KIUHUYeCKoe 3aHAMLe, HAVYHO-NPAKNIIYe CKOe 3aHAMe, KPY2ablli O, Mdc ep-Kidacc,
KONIOK6GLIVM.
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4.5 Cogep:kaHue BHEAY M TOPHOH CAMOCT OAT €JIbHOM PadoThI

No
/1

T eMBI
NHCHHILIHHLI

KoaHuecTBO
JACOB

Copgep>kaHue
CAMOCTOATEJILHOM
padoThI

IlepedyeHnb
HIK,
(hopMHPYeMBbIX
B IpoIiecce
OCB O€HHU S
Te€MbI

OneHoOUYHBIE
MaTepPHAJIbI
OJIA TEKYIIero
KOHTPO.JIA

Tema 1.1
OCHOBHEIE
TIOHSTH ST
JIMHEHHOH
IH(POBOI
(pHIBTPAIHH

1. O0001mEHHOE
Pa3sHOCTHOE YpaBHEHHE
IIH(PPOBOro (PHILTPA.
2. Kimaccudukaims
IIH(POBHIX (DITIbTPOB
10 BHIY

aAMIUTHT YTHOYACT OTHBIX
XapaKTe PHCTHK.

3. CTpyKTypHAas cxeMa
1H(ppoBoro PpribTpa.

4 AMITyTIbCHAS U
IepexomHast

XapaKTe PHCTHKH.

YK-1.1
OIIK-1.2
OIIK-4.2

KB

Tema 1.2
YacToTHBIE
XapaKTEPHCTHKH

IIH(PPOBBIX
(PHIILTPOB

1 . HacToTHEIE

XapaKTe PHCTHKH
1H(ppoBoro pribTpa:
AUX 1 OYUX, ux
(PH3HYECKHI CMBICII.

2. Z-ipeoOpazoBaHHe U
ero MCIIOIIb30BaHHE
IS OIIpEJIeTIeHH ST
IepegaTOuHON

( YHKITHH I[H () POBOTO
(HIIbTpa. Z-TIIIOCKOCTh
B ITOJISIPHBIX
KoopAnHaTax. Hymn u
TIOJIIOCA TIepeaaTOYHOH
(p YHKITHH Ha
KOMIUIEKCHOH
IIIOCKOCTH.

3. YcrnoBHS
YCTOMYHBOCTH
IIH(PPOBOro (PHILTPA.
AHAJIMTHYECKHH
crIoco0 OIMpeelIeHHS
repeaaT OuYHOH

() VHKITHH I[H(}POBOTO
¢unpTpa. ['padrueckoe
OIIpeJIelIeHHE
JaCTOTHBIX

XapaKTe PHCTHK
IH(poBOro PHIbLTPA.

YK-1.1
OIIK-1.2
OIIK-4.2

KB

Tema 1.3.
HepekypcHBHEIE
H PEKYPCHBHBIE

1. CpaBHHTEJILHBIE
XapaKTe pPHCTHKH
HEPEKYPCHBHEIX U

YK-1.1
OIIK-1.2
OIIK-4.2

KB
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IIH(POBEIE
(PHIIBTPEI

PEKYPCHBHBIX
(PHIITPOB.

2. YcinoBusg
MTHHENHOCTH OUYX
HEePEeKYPCHBHOI'O
IIH(POBOr0O (PHILTPA.
3. IludpoBoe

TH( pepeHIIMPOBaHHE.

[Tudporoe
HHTETrPHPOBAHHE.

(IJHJILTPLI BEI,TTEPEGPT&.

Tema 1.4
AparnrTusHas
1 poBas
(pHIBTpAIHA

1. ITpuHIpoT
a1allTHBHOH
KOMIIEHCAIHH IIOMEeX.
AJTaIITTUBHBIN

IHPPOBOH (PHILTP
ceTeBOH HaBOJKH.

YK-1.1
OIIK-1.2
OIIK-4.2

KB

Tem 2.1 OCHOBEI

IIH(POBOrO
CTIEKTPaTIbHOT'O
aHaIIH3a

CHI'HAJIOB

1. Kimaccuueckue u
ITapaMeTpPHYECKHE
METOABI ITH(POBOIO
CIIEKTPAIEHOI O
aHaJms3a.

2. JluckpetHOE
IpeoOpa3oBaHHE
Oypbe. AMIUIMTYIHBIH
CIIEKTD, CIIEKTP
MOIIHOCTH H
CIIEKTPAJIbHAS
INIOTHOCTh MOIIHOCTH
3. AnropurM OBICTPOTO
IpeoOpa3oBaHHsI
Dypee.
[IocnemoBaTeIbHOCTE
3TAIIOB CIIEKTPAIILHOI'O
aHaJI3a Ha OCHOBE
OBICTPOrO
IpeoOpa3oBaHHsI
Oypre. THIIHYHAS
IIOCIIEAOBATEILHOCTE
ATAIIOB CIIEKTPAIILHOIO
aHaJ3a Ha OCHOBE
OBICTPOrO
IpeoOpa3oBaHHsI
Dvypee.

CrieKTpalbHas yTeukKa
H HCIIOJIb30BAaHHE
OKOH.

4. lloBemieHne
CTaTHCTHYECKOM
YCTOMYHBOCTH
CIIEKTPAJILHOH OI[EHKI.
ITapameTpHyeckue

YK-1.1
OIIK-1.2
OIIK-4.2

KB
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METOJ[bI
CIIEKTPAIIEHOIO
aHaJIM3a, MOJIENb
aBTOPETPECCHH
CKOIIB3SIIETO CPEIHETO
H ee HCIIOJIb30BaHHE
IS TTOITYYEHHST
CIIEKTPAIbHOH OIEHKH.

1. IIprnmeHeHHE

IIH(]ppPOBOH

(PHIIb TPALIHH JUIS
Tena 3.1 oOpaborku SKUF.

CIieKTpalbHbBIH aHAIH3
MeTonrsl KT VK-1.1

6. IIH(POBOH 2 Ko 'EH - OIIK-1.2 KB

o6pabotkn DK PPETIAL OIIK-4.2
1 0T aHa3 curaajior OKI

H 221", CrieKTpanbHbBIH

aHaI?3

BapHaOeIbHOCTH

CEPACHHOIO PHTMA.

Bceero: 12

OﬁpﬂSDEﬂT&ﬂthlﬂ TEXHOJIOTHH, HCITOJIb3YEMbLIC IIPH H3YUCHHHA THCIHILINHBI.

1. TpamguimoHHEIe 00pa30BaTEIbHBIE TEXHOIOTHI

ﬂIICTElHl[HGI—]HLIE GﬁpﬂBGEﬂTEHLHBIE TEXHOJIOTHI, B TOM YHCIC C BO3MOMHOCTBIKY CHHXPOHHOI'O H
dCHHXPOHHOI'O B3aHMOEHCTBHS ITOCPEACTBOM CETH I/IHTEPHET}}

3. HudopmaimioHHble TEXHOIOTHH (0a3a ¢ 3IeKTPOHHOH OHOIMOTEeKOH/METOAHYECKHE MaTepHalbl I10
mucipIninHe B cueteMe MOODLE/TectupoBanne B cuicremMe MOODLE u 1p.)
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5. OPTAHM3AIINA TEKYHIEIO KOHTPOJIA 1 TIPOMEXYTOUYHOH ATTECTAITNU

5.1 1IpoBeneHHe TeKYILIEro KOHTPOJIA [0 TeMaM/pasaesiaM JHCIHILUIHHbI

Koabl OuneHoYHLIe
Tema/paszaen NpPOBepPAeMBIX | MaTepPHAJLI 1] Pe3yIbTaThl BBINOJIHEHHA 3aJaHUH IO
AHCIHILTHHEI KOMIeTeHI[HH TEKYILEero Teme/ pazgeny™
n K KOHTPO.JIA

Pazpgen 1 [lomyuenne, | YK-1.1 KB IIpencTraBieH KOHCIIEKT JIEKIHIT H
IpeIBapHTEIbHAL OIIK-1.2 IIPOAEMOHCTPHPORBAHEI 3HAHU A T10
o0paboTka H OIIK-4.2 IIONTYYEeHHIO, IIpe IBapHTeIbHOI 00paboTke
IIpeJICTABIEHHE ITK-6.3 H IIpeCTAaBIeHHIO CHTHATOB
CHIHAIOB ITK-8.2 OJIP Crad oTueT 1o mabopaTopHoii padoTe
Paznen 2 OCHOBEI OIIK-1.2 KB IIpencTaBieH KOHCIIEKT JIEKIHI H
IH(POROIT OIIK-4.2 IPOJIEMOHCTPHPOBAHEI 3HAHH A ITO
(pIIIBTpAIfH ITK-6.3 OCHOBaM ITH(POBOI (PIIIb TPaIHH
CHTHAIIOB ITK-8.2 CHTHAJIOB

OJIP CraaH oT4eT 110 1abopaTopHOIl paboTe
Pazmen 3. Axamiz OIIK-1.2 KB IIpencTaBieH KOHCIIEKT JIEKII H
COORITHIT H BOIIH, OIIK-4.2 IIPOAEMOHCTPHPOBAHEI 3HAHH A 110
OITPE JIeTIEHIIE I1K-6.3 OCHOBAM aHAIM3a COOBITHIL H BOTH,
3HAUEHHIT ITK-8.2 OIIpe IeIEHHI0 3HAUYe HITT HH () OPMAaTHBHEIX
HH(})OPMATHBHBIX IIPH3HAKOB OMOME THINHCKIX CHTHAIOB
IIPH3HAKOB OJIP Crax oT4eT 1o mabopaTopHOil paboTe
OHOMe THITHHCKHX
CHTHAJOB.
Pazmen 4. OIIK-1.2 KB IIpeacTariIeH KOHCIIEKT JIEKIII H
Pacimo3zHaraHHe OIIK-4.2 IIPOAEMOHCTPHPORBAHEI 3HAHU A T10
COORITIHII H I1K-6.3 OCHOBHEIM METOJIaM pPacllO3HABaHIA
KOMITOHEHT [1K-8.2 COOLITHIT H KOMITOHEHT OHOME THITHHCKOI'O
OHOMe JIIIHHCKOI'O CHTHAalla
CHTHAala OJIP CraaH oT4eT 110 1abopaTopHOIl paboTe
Pazmen 5. OIIK-1.2 KB IIpencTaBieH KOHCIIEKT JIEKII H
Knaccuduxarisa OIIK-4.2 IIPOAEMOHCTPHPOBAHEI 3HAHH A 110
CHTHAIOB H ITK-6.3 KIaCCH(HKAIHH CHTHATOR H BEIHECEHHEO
BEIHECEHHE [TK-8.2 THArHOCTHYE CKHX PEIIIeHII.
ITHAr HOCTHYECKHX OJIP CmaH oTueT 1o JabopaTopHoi padoTe
e 1LIe HIL.

*Tema/pazoen cuumaenics 0c6oeHHOIL NP EbINOAHEe UL écex 3a0a CoaH OTUeT 0 TabopaTOpHOIT paboTe Hilil

5.2 IIpoBeeHHe NPOMEKYTOYHOH ATTECTAIHA 110 JHCHHILIHHE
DopMa NPOMEKYTOYHOH ATTECTAIMH 10 JUCHHILIHHE — 5K3aMeH.

JTaNbI NPpoBeJeHN A MPOMEKY TOYHOH ATTECT AIHM:

[TpoMeXyTOYHAS aTTecTaIHs ITPOXOIHT B (pOpMe TECTHPOBAHHE II0 CIIYYaHHOH BEIOOPKe 20 3aJaHHIT
(3amaHHs H3 KaKHoH TeMbl). TecToBas 6a3a cofep:kuT 80 3amaHmil. BpeMs Ha BRITIOJIHEHHE TECTOBOT'O
3agaHnsg 30 MHHVT.

5.3. Kpurepnn oneHHBAHNA NMPOMEKYTOYHOM ATTECT AIHH

Bug zaganus «HeyaoBJ1.» «YIOBJL» «X opouio» «OTIHYHO»
T3 — 69 % H MeHee 70-79 % 80-89 % mpaBmnsHEIX | 90-100%
OreHKa IIPABHIIb HbIX ITPABHIILHEIX OTBETOB ITPABHIIb HBIX
BBIIIOJIH eHIH A OTBETOB OTBETOB OTBETOB
TECTOBOTO
3alaHH g
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TunoBble 3a5aHNA 1A NpoBepkH popmMupoBaHuda H/IK Ha MpoMe;KyTOTHOH ATTeCTAIHH

Jaganne ITAJIOH IIpoBepsiemble
OTBETA UK
BrumamenoHo npoyumaiinie nexcnt ,evloe pinie 00UH NpagiuibHoill | 0 VEK-1.1

omeent i sanuliiinie e2o fi_]?KEEHHGE 0bo3HaUe He
Kaxoit 13 IepeuncIeHHEIX CHIHATIOB ITPeICTABIIET cO0OIT 3aIich
3BYKOB, BO3HHKAKIIHX B IIpoIecce pabOTHI cepaa?:

a) DIeKTpoKapHorpaMMa

6) DoHOKapaHOTPaMMa

B) BammicTokapauorpamMma

T) AyAHOMETPHS

BuumamenvHo npoyumaiinie mexcni ,evlbe puinie o0UH NPAIbHLIIL | a OIIK-1.2
omeent U 3anuiunie e2o bykeeHHoe 00o3HaUeHe
OIIFTPOM HHAKHHX YACTOT HA3bBAETCA (PHIIBTP, KOTOPHIIL::

a) [logaBIseT Bce KOMITOHEHTEI CHTHAJIA, HMEFOIITHE
JacTOTY BEIIIIE YaCTOTHI Cpe3a

0) IlomarasieT Bce KOMITOHEHTHI CHTHAJIa, HMEFOII[HE
JacTOTY HHJKE YacTOTHI Cpe3a

B) [lomaBisIeT Bce KOMITOHEHTEI CHIHAIIA B OIPEIETIEHHOM
JTHara30He 4YacTOT.

r) [IporryckaeT Bce KOMITOHEHTHI CHTHAJIA B OITPeJeIEHHOM
JTHAaIa30He YaCTOT, a OCTaJIbHEIE ITOABISET.

BuumamenvHo npodumaiinie nmexcni ,evloe pume 00lH NPAeLUIbHLIIL | B OIIK-4.2
Oneent i aniiiiiinie e2o ﬁ_]J‘KEEHHGE-' Gﬁﬂ..?HfI‘!EHHE
Ha ocHOBe KaKoro MaTeMATHYeCKOrO Ipeo0pas3oBaHi I
KapIHOCHTHATIA OCHOBaHa pabora anropurMa Ilana-T oMITKHHCa?
a) Ha ocHOBe pacueTa aBTOKOPPEIISITHOHHOH (PYHKIHH
6) Ha ocHOBe HHTEIrPHPOBAHH I CHTHAlla
B) Ha ocHoBe nuddepeHIIHpOBaHHSI CHTHANIA.

r) Ha ocHOBe pacueTa (pYHKIHH B3aHMHOH KOPPEJISIIIHH.

BuumamenvHo npodumaiinie nmexcni ,evloe pume 00UH NPAGWIbHDLIIL | T [IK-6.3
omeent U 3anuiiunie e2o bykeeHHoe 0603Ha4eHLe

Kaxasg QyHKipd B cuHTakciHce MATL AB IT03B0OIISeT BEIBECTH
He CKOIIBKO I'papHKOB B OJTHOM OKHE?

a) plot

0) zeros
B) figure
I) subplot.

BHumamenvHo npouumaiinie nexcnl ,evlbe punie 0OUH NPAGIIIbHLIIL | A [IK-8.2
omeent U 3anuiiunie e2o bykeeHHoe 0603Ha4eHLe
CoueTaHHeM KaknX QyHKIHI B cHHTaKkcHce MATL AB MoxHO
BEIBECTH HECKOIIBKO PAa3HBIX CHTHAIOB HA OTHOM I'padHKe?

a) hold on u plot

6) hold on u subplot

B) figure u plot

r) subplot u plot

OneHo4HbIe CpeAcTBA MO JHCIHHILINHE (MPIUIokKeHHe 1 K paGodei IporpamMme).
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6. XAPAKTEPHCTHKA MH®OPMAITHOHHO-OBPA3OBATEJILHOH CPEJBI

B UMO co3maHa H pyHKITHOHHPYET AIIeKTPOHHAS HH(pOpMaIHOHHO-00pa3oBaTelIbHasd cpejia (Janee
- DUOC), BIrovaronas B ce0s 3IeKTPOHHBIE HH() OPMAI[HOHHBIE PECYPCHI, SIeKTPOHHBIE 00pa30BaTeIbHEIE
pecyperl. SHMOC obecrieynBaeT OCBOSHHE 00 YYArOIMMICSA 00pa30BaTEIbHAIX IIPOrpaMM B ITOIHOM O00BeMe
HE3aBHCHMO OT MeCTa HaXOXJIeHHS OOyYaloIMMXCS OIEeKTPOHHBIe OHOMMOTEKH OOeCIeYnBarOT JOCTVII K
nmpoecCHOHAIbHEIM ~ 0a3aM  JaHHBIX, CIIPABOYHBIM H IIOHCKOBEIM CHCTEMaM, a TaKXke HHBEIM
HH()OpMAaIHOHHBIM PECYPCaM.

6.1 Ilporpammaoe obecnevenne, npodeccCHOHAbHbIE 0a3b1 JAHHBIX, HHPOPMAIIHOHHDbIE CIIPABOYHbIE
CHCTeMb], pecypchbl HHPOPMAIMOHHO-T eJIEKOMMYHHKAIIHOHHOH ceTH «IHTepHeT», He0OX0JUMbIE If
OCBOEHH A U CIHILTHHbI

1. IIporpammHoe odecnedyeHHe, HCIOJIb3YEMO€E MPH OCYIECTBJIEHHH 00pa30BaTeIbHOIO Ipomnecca Mo
JMCIHILIHHE:

OrmnepaigioHHas cucreMa Astra Linux

ITaket OpenOffice

[Taket LibreOffice

NETOP Vision Classroom Management Software

OO6pasoparenbHeIH noptan CI'bY «HMMUIL] . B. A. Anmazosa» MunHszapara Poccuu
https://moodle-new.almazovcentre.ru

CAB «HMpOuc 64» - cucTeMa aBToMaTH3aIlHH OHOMHOTEK. ONeKTpoHHbIH KaTamor APM «Uurarems» n Web-
Hpbuc

2. lIpojeccnonaibHble 0a3bl JAHHBLIX, HCIOJIb3YEMble IPH OCYHIECTBJIEHHH 00pPa30BaTeILHOIO
mporecca no JMcuuILIHHE:

OnekTpoHHasa OubimoreuHas cucrema «Meaminackas oudnuoreka «MEDLIB. RU»

(www. medlib. ru)

CHUC «MedbaseGeotar» (https://mbasegeotar.ru/)

OBC «bykary (https://www.books-up.ru)

OBC «IOpaitr» (hitps://urait. 1u/)

OnexrponHas 6uonnorteka «IIpodgu-JInd CrerJInuty» (https://spechit.profy-lib.ru)

OBC «JIanb» (hitps://e.lanbook.com/)

US National Library of Medicine National Institutes of Health (https://pubmed.ncbi.nlm.nih.gov/)
Hayunas snexTponHasg 6unomioreka (http://elibrary. /)

3. Pecypchbl HH(pOpMAIIHOHHO-TEJIEKOMMYHHKAIHOHHOH ceTH «IHT epHET», Heo0XoqHUMbIe 11
OCBOEHHM S THCIHHILIHHDI:

ITonckoBrie cucTeMmbl Yandex (http://www.yandex.ru/)

MYIIETHMEIHIHBI CIIOBaph MepeBoda cI0B oHMaitH MynsrutpaH (http://www.multitran.ru/)
YHuBepcHuTeTckas HH)p opMaronHas cuereMa POCCH A (https://uisrussia.msu.ru/)

[Tyormkarimm BO3 Ha pycckoM s3bike (https:// www.who.int/ru/publications/i)

MexIyHapoaHble PYKOBOACTBA 10 MeauiuHe (https://www.guidelines.gov/)

DenepalibHas EKTPOHHAS MeAuIHHCKas ouonnoreka (DOMB) (http://www.femb.ru)

Bong 1 ee eyeHne (Www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)

Pycckii MeIHITHHCKHI JKYypHaI (WWW.IIm].11)

MuHHcTepCcTBO 3apaBooxXpaHeHHsa Poccuiickoit Mefeparmu (www.rosminzdrav.ru/ministry/inter)
KutepJlenmtka — »To HayyHas 3MeKTpoHHasg 6nomnoreka (https://cyberleninka.ru)

Poccuiickas rocynapcTBeHHasI OHOmHoOTeKa (Www.rsl.ru)

19



6.2 11epeveHn yueOHOM JIUT epaTyphbl, HE00X0,JHMOII /151 OCBOEHHA JHCIHILIMHDI;

bepesun, C. A. MsmepurenbHbIe Ipeodpa3zoBaTeli H MeKTPoAbl. bHOMEAMIIHHCKHE JaTYHKH | Y4eOHHK
g By3oB / C. 5. bepesnn, B. A. YcerroxxkannH. — Mockpa : U3garensctBo HOpaiit, 2025, — 267 ¢. —
(Bricimee oGpa3oBaHHe). — TekcT : aneKTpoHHEI // O0pa3oBarenbHasd ruiardopmMa IOpait [caiT]. —
URL: https://urait.ru/bcode/556965

Epmiog, IO. A. bHoTeXHHYeCKHE CHCTEMBI MEAHITHHCKOIO Ha3HAYeHH | YUeOHHK IS BY30B /

IO. A. Epmios, C. M. HlykmH. — 2-e u31., Henp. 1 gorn. — Mocksa : M3marensctBo Opant, 2025, —
444 ¢. — (Bricmee oOpa3oBanHe). — TeKcT : 3neKTpoHHBIH // O0pa3oBareiibHasd InIaT(opMa FOpaiit
|caitit|. — URL: https://urait.ru/bcode/558001

BromemHIHCKass HHpOpMaTHKa. KoMITbIoTepHEBIE ITPHIIOKEeHH S B 3[paBOOXPaHeHHH H OHOMEIHIIHHE |

pykoBOACTBO / o pex. O. X. Hloptmudda, JIx. Jx. UmvimHo; oTB. pea. M. @. YaHr; mepeBoJ C aHITI.
rox pex. I'.2. YnymOekoron, A.H. Hapkernua, P.C. Kosmnosa. - Mocksa :  DOTAP-Menua, 2024. - 744
c. - URL: https://www.rosmedlib.ru/book/ISBN9785970482049.html

PenmzoB, A. H. Megminnckas n 6nonornyeckas (pu3HKa . yueOHHK / A. H. PeMH30B. - 4-e H3]. , HCIIP.
u nepepad. - Mocksa : [ DOTAP-Menmna, 2023. - 656 c. - Tekcr : sanekrponHsli / URL :
https://www.rosmedlib.ru/book/ISBN9785970474983 .html

PaGuerckmii, A. H. KoMImbroTepHBIE CETH H CHCTEMBI CBS3H. BBOIHBIN KYPC | YyueOHOe IT0CO0He I
By30B / A. H. PaGueBckmii. — Mocksa : U3gaTenbctBo Opaiit, 2025, — 207 ¢. — (Briciiee

oOpazoBaHHe). — TeKcT : aneKTpoHHBIH // O0pa3oBarenbHas miaT@opMa FOpanT [caiT]. —
URL: https://urait.ru/bcode/572633

6. MBanoB. M. B. Teopus nH(}OpMaIHMOHHEIX IIPOIIECCOB M CHCTEM : VieOHHK JuIsi BYy30B / M. B. IBaHOB. —

7

3-e w311, iepepad. u gorr. — Mockra . Usnateasctro IOpaiit, 2025 — 221 ¢. — (BrIciiee
oOpazoBaHHe). — TeKCT : sneKTpoHHBIH // O6pa3oBaTenbHas rmiaT@opMa FOpaiT [caiT]. —

URL: https://urait.ru/bcode/569573

. Omenpuenko, B. I1. UadopMaTHka, MearHHcKad HHGOPMATHEKA, cTaTHCTHKA : vueOHHnk / B. I1.

OmenpueHko, A. A. /lemmgoBa. - Mockga : ' DOTAP-Megua., 2021. - 608 c. - TekcT : 37 1eKTPOHHBIH //
URL : https://www.rosmedlib.ru/book/ISBN97859704592 18 .html




7. YHEBHO-METO/IMYECKOE OBECIIEYEHUE JUCIHHII/IMHBI

Y4eOHo0-MeTOAHYECKHE MATEPHAIBI*
Y4yeOHO-MeTOAMYECKIIE MaTepHalIbl IIPeJACTABIIEHEl Ha CTPAHHIlE AHUCLIMIUIMHBI 00pa30BaTeIbHOIO ITOpTala
https://moodle-new.almazovcentre.ru

3. MATEPHAJIbHO-TEXHNYECKOE OBECIITEYHEHHE /TUCIIAII/INHBI

JIIs  OCYIIECTBIEHHS OOpa30BaTElIBHOIO IIpoIecca I0 JHCHHMIUIMHE «OO0paloTKa M  aHaIH3
OHOMEQUIIMHCKIIX CHTHAJIOBY» IPOrPaMMEI BBICIIETO OOpa3OBaHMUS - CIELMHAIHUTET II0 CIIEI[HAIIBHOCTH
30.05.03 MemimuHckas knoepHeTnka [[eHTp AnMazoBa paclionaraeT MaTepHaIbHO-TEXHHYECKOH 0a3oii,
COOTBETCTBVIOIIEH JEHCTBYIOIIMM ITPOTHBOIIOKAPHEIM IIPaBIIaM M  HoOpMaM H  oOecCIeuHBaroIeH
IIPOBEJIEHHE BCEX BHAOB JHUCIHHIUIMHAPHON M MEXIHCIIHIUIHHAPHOH ITOATOTOBKH, IIPAKTHYECKON H HAaYYHO-
HCCIIEAOBATEIL CKOH padoT 00YYArOIIHMXCS, ITPEAYCMOTPEHHBIX YUeOHOH JHCITHIUIHHOH.

[IoMeIeHHsST TIPEeACTaRISIOT CcOoOOH yueOHBIe ayAHUTOPHH IS IIPOBEACHUS VUYEOHBIX 3aHSTHI,
IPEIYCMOTPEHHBIX IIPOrpaMMON  JUCHMIIIMHBEL «OO0paborka M aHamM3 OHOMEIUI[HHCKIX CHIHAJIOB),
OCHAII[EHHBIE OOOPYAOBAHHEM H TEXHHYECKHMH CPeICTBAaMH OOYYEHHS, COCTAB KOTOPEHIX OITPEIEISETCS B
[ IprioxxeHnH 2 K pabouyeH IporpaMMe.

[lomereHus Ju1d caMOCTOSTEIIRHON padoThl 0OYYAIOIIMXCS OCHAIINEHBI KOMITbIOTEPHOH TEXHHKOH C
BO3MOKHOCTRIO TIOAKIIOUEHHS K CceTH «HMHTepHer» M obeclieyeHHEM JOCTVIIa K SIIEKTPOHHOH
HH(})OPMAITHOHHO-00pa30BaTeIbHOM cpefie 1{eHTpa AnmasoBa.

9. KAJTIPOBOE OBECIIEYHEHHE JIJUCHHUII/IMHBI

Peammzanmsa gucIIDIMHEL «OO0paborka M aHaaH3 OHOMEIHIMHCKIX CHITHAJIOB» OOECIIEUHMBASTCS
reJarormyeckiuMi  padoTHHKaMH [[eHTpa AmnMa3oBa, a TakKKe IHI[AMH, IIpHBIeKaecMBIMH I[eHTpoM
AmMas30Ba K peann3aliii JHCIHIUIHHLL Ha HHBIX YVCIOBHSX.

10. OCOBEHHOCTH OPI' AHMU3AIINN OCBOEHUA INCIHHUIIJINHBI /IUIA HHBAJIM/IOB U

JIMIL] C Ol PAHHYEHHBIMH BO3MOKHOCTAMU 3/10POBbLA
OcCBOEHHE JUCHMIUIMHEL HHBATTHAAMH H JIHI[AMH ¢ OTPAHHYEHHBIMH BO3MOJKHOCTSIMH 3JO0POBBA IIPH

HeOOXOIHMOCTH OCVYIIIECTBIIACTCA Kﬂ(be,[[pﬂﬁ C HCIIOIIB30BAHHCEM CIICIIHAJIIBHBIX MCTOOOB Gﬁ}”IEI{[IH H
JAHTAKTHYCCKIIX MATCPHAIIOB, COCTABJICHHBIX C YUCTOM ocoOeHHOCTEH HGID{OQJIIBIHEGI{DI‘D PAa3BHTHAA,

HHIHBHAYAJIbHbBIX BO3MOKHOCTEH H COCTOSHH SHOPOBBA TAKHX Gﬁ}"lﬂlﬂﬂﬂ[}{ﬂﬂ (Gﬁ}"lﬂlﬂﬂ.{&l"ﬂﬂﬂ).
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IHACIIOPT
OIEHOYHLIX CPEJICTB

o JUCIHITIHHE «O0padoTKa H aHAIM3 OHOMeTHIIHHCKHX CHTHAJIOB)

B pesyabrare H3y4eHH A JHCHHILIMHBI Y 00yJaromerocs (JopMHPYIOT CH cJiey0IHe K OMIIeT eHIHH:

YK-1 (VK-1.1)
OIIK-1 (OIIK-1.2)

OIIK-4 (OIIK 4.2)

[TIK-6 (IIK-6.3)
[TK-8 (IIK-8.2)
IIpoBepsiembie
MK Kpurepnn onieHHBAHHA 00Pa30BaTe/IbHbIX MeTtoabI OneHo4vHbIe
KOMIIEeTEHI[HH H
( ) pe3yJbTaroB KOHTPO.JIS MATePHAJIBI
KOAbI
YK-1 CriocobeH 3HaEeT:
OCVII[ECTBIISITE
- - THUIIOBEIE 33Jaul, pelaeMbIe B IIPOLECCE
KPHTHYECKHI aHaJIN3 afadi, P pon
. | oOpaboTKN 1 aHaIMN3a OHOMEHIIHHCKHX
ITPOOIIEMHEBIX CHTYaI[HH P AU
CHTHAJIOB.
Ha OCHOBE CHCTEMHOI'O
HOAXOAA, - OCHOBHBIE ITPOGIIEMBL, BO3HHKAIOIIHE IIPH KoHTponpHEIE
BBIPAOaThIBATE perucTpalii, 0OpaboTKH H aHaJIH3e BOITPOCHL, KB
CTpalelito ACHCTBHIT OHOMEIHIIHHCKHIX CHTHAJIOB.
TecToBrIE T3
3a[aHH ST
YK-1.1. IIpoBomgut VMeeT:
KPHTHYECKHI aHaJIN3
ITPOOTIEMHOI CHTYaI[MH | — - I'paMOTHO IMOAOHPaTh METOABI PEIIEHH S
H (popMyImpyeT TUIIOBBIX 3a7la4 00pa0OTKH M aHaIIH3a
OIIEHOUHEIE CY/KICHA OHOMEIMIIMHCKHX CHTHAJIOB, a TAKKE PEIIleHI
pacIIpocTpaHeHHBIX ITpo0iIeM, BO3HHKAIOIINX B
IIPOLECCE PErHCTpaIii, 00pabOTKH M aHaIH3a
OHOMEIMITHHCKHX CHTHAJIOB.
OIIK-1. Crioco6eH 3HaEeT:
HCITOII30BaTh U KOHTpOnbHbIE
[IDHMEHSTE - OCHOBHBIE METOZEI ITPEOOPA3OBAHIST BOIIPOCEL,
(YHIaMEHTATbHBIE I OHOMEIMIIMHCKHX CHTHAJIOB H VIAJIEHIS H3 HHX KB
YHA TTOMEX OTUYET 110
HKJIaHBIE ' -
P n1abopaTopHOH OJIP
MEIHUIMHCKIIE, paboTe
€CTECTBEHHOHAYYHEIE T3
3HAHH A U1 IIOCTAHOBKH | YMEET! TecToBbIE
H PEIIEHHS 3aJ1aHI S
- [ IpuMEHATE OCHOBHBIE METOJIBI
CTaHIApPTHBIX U
npeo0pazoraHisa OHOMEIHIHHCKIX CHTHAJIOB H
HHHOBAIIHOHHBIX 3aa4

Ipoe CCHOHAIbHOM

YAAJICHIA H3 HHX ITIOMCX.




AJEATCIIBHOCTH

OIIK-1.2. Mcromp3yer
(PH3HKOXHMHYECKHE,
MaTreMaTHYeCKHE H
eCTeCTBEHHOHAY4YHbIE
METOJBI HCCIIEAOBAHH S
B pellIeHHH
CTaHJapTHBIX H
HHHOBAI[HOHHBIX 3aJ[a4
ITpodeCCHOHAIbHOM
IEeSATEITbHOCTH

OIIK-4. CriocobeH
OIPELEISTh CTPATErHIO
H IIpoOIIEMATHKY
HCCIIeJOBAHHII,
BEIOHpATh
OIITHMAaJIbHbIE CITOCOOBI
HX PEIIEHH S,
IIPOBOJUTE CHCTEMHEIHN
aHaIH3 OOBEKTOR
HCCIIeJOBAHH S,
OTBeYaTh 3a
IPAaBIIILHOCTE H
0OOCHOBAaHHOCTD
BEIBOJIOB, BHEJAPEHHE
TTIOITYYEHHBIX
PE3VIILTATOB B
IPaKTHYECKOE
31paBOOXPaHEHHE

OIIK-4.2. IIposoaur
CHCTEMHBIH aHaIIH3
OOBEKTOB
HCCIIEIOBAaHNSL, B TOM
YICIIE IIPHMEHSIET
MET OJIBI
HHTEIUIEKTYalIbHOTO
aHaIIN3a JaHHBIX U1
cOopa HCXOMHBIX
ITAHHBIX IIPH
IIPOBEAEHHH HAYUHOI O
HCCIIEIOBAHM L

3HaeT:

- OCHOBHBIE METOJIbI aHAIIH3a
OHOMEIHI[HHCKHX CHI'HAJIOB, BEIACIICHHA B HITX
XaPaKTCPHBIX 3JICMCEHTOB, OICHKH

I]]-Id) OPMATHBHBIX XaPAKTCPHCTHK CHI'HAIIOB H
I{JIE],CCIICIJIH{&L[I]II COCTOAHITA ITAITMICHTOB, HA
OCHOBE HX 3HAaUeHHI.

YMeeT:

- [IpuMEHSTE OCHOBHBIE METO/BI aHAJIH3a
OHOMEIHIIHHCKHX CHTHAJIOB, BBIZIETIEHHS B HHX
XapaKTePHBIX SIIEMEHTOB, OL[EHKH

HH(] OpMaTHBHBIX XapaKTEPHCTHK CHTHAJIOB 1
KIIaCCH()HKAIHH COCTOSHIS ITallHeHTOB Ha
OCHOBE HX 3HAYeHHII.

KOHTpOIILEHEIE
BOITPOCHI,

OTYET 110
11abopaTOPHOH
pabote

TecToBEIE
3alaHu A

KB

OJIP

T3




[IK-6. CriocobeH

SHaeT:

TIIOJIJIEPKHBATh
- COBpEMEHHEBIE TEHACHINH Pa3sBUTH
IEeSITEIILHOCTD P ACHIU P -
HH() OPMAIHOHHBIX TEXHOIOTHH H IIEPCIIEKTHB
METHITMHCKIX (opmarl P
IIX HCIIOIIb30BaHMS B OHOIIOIHH M MEIUI[HHE.
CITELHATIICTOB, JUHIT KOHTpOIBHEIE
IIPHHSATHE KIIMHHYECKHX BOIIPOCEL,
KB
H VIIPaBIEHYECKHX N OTYET TI0
I MEET: -
PELIEHHI Ha OCHOBE TAGOPATOPHOE OJIP
HCITONIb30BAHH a60Te
- IIPUMEHATH ITOIIYUEHHEBIE 3HAHHUS B p
HH () OpMaIH OHHBIX T3
- pa3paboTKax, CBI3aHHEIX C HCCIIEAOBAHIEM H
TEXHOJIOTHH. TecToBbIle
ITPOEKTHPOBAHHEM HH()OPMAIHOHHOTO SATAHS
obecreueHH s ITpHOOPOB, CHCTEM H KOMIUIEKCOB
MEJHIIHCKOI'O Ha3HAYCHI L.
[IK-6.3. PazpabarrBaer
CHCTEMEBI 00paboTKH
MEIHIIMHCKIX CHTHAJIOB
H H300pakeHHH.
[IK-8. CrmocobeH 3HaEeT:
paspabaThIBaTh
- COBpEMEHHEIE ITPOrPaMMHEIE CPECTBA
CHCTEMEI P PoIp pedl ’
. OPHEHTHPOBAHHBIE HA PEIIEHN S 3aa4
HHG OPMALTOHHO aBTOMAaTHYECKOIr'0 aHallM3a CHIHAIOB H HX KOHTPOITBHbIE
DI OCOOEHHOCTH BOHIPOCHL,
VIIPABIIEHHS 3HAHHSMI ' KR
B MeJHITMHE, OHOIOTHHU OT4eT 1o
H 3IPaBOOXPaHEHIH. TabopaTOpHOH OJIP
VMeer: pabote
T3
- | IpHMEHATE COBPEMEHHEIE ITPOr PAMMHBIX TecToBRIE
[IK-8.2. Mcnompsyert CpecTBa, OPHEHTHPOBAHHEIE Ha PEIlleHHE 3a/1aHH s

COBPEMEHHEBIE ITOAXO/IBI
IIPH pa3padoTKe
HHTEIUIeKTYalIbHBIX
CHCTEM JIJIS1 MeJHIHHEI
H 3paBOOXpaHeHH .

3aJa4 aBTOMaTHYECKOI'O aHaJIH3a CHTHAJIOB, a
TaKKe HaBBIKOB ITPOrpaMMHPOBAHH B JaHH OH
o0macTH




OLHEHOYHLIE MATEPHAJIBI JIVIX TEKYHIEI O KOHTPOJIA

KOoHTpoJIbHBIE BOIIPOCHI
(mpoBepsiemble komMnereHnuu YK-1, OIIK-1, OIIK-4, IIK-6, IIK-8)

Tema 1.1. OcHOBHBIE BIUILI H HCTOYHHKH OHOMETHIIHHCKHX CHTHAJIOB

Ne i/

JagaHue

IIpoBepsieMmbIe
HJIK

Yr0 Takoe OMOMeJHIIHHCKHHA CHITHAJI, H Y€M OH NIPHHIHIIHAJIbHO
OTJIMYAETCH OT APYINX (PH3HYECKHX CHTHAIOB (HAanpHMep, B TEXHHKE)?

Omanounnusiii omeen:

BHOMe IHITHHCKHIT CHTHAII — 3TO H3MEHSFONIAsCI BO BpeMeHH BeJIHYHHA
(Jare Bcero aleKTpHYecKasi, HO TaKKe MeXaHHYecKas,, aKyCTHYEeCKasI H
Ip.), KoTopas HeceT HH(OPMAIHIO O CTPYKTYPe, COCTOSHHH HITH

() YHKIITHOHHPOBaHHH GHOIIOTHYECKOI CHCTeMEI (OpraHa, TKaHH, BCETO
opraHmsMa). Ero ximodeBoe OTIHYHE OT TEXHHYECKHX CHTHAIOB
3aKIIFOYaeTCs B CTOXAaCTHYECKOH (CITy4yaitHOH) IIPHPOJie: OH ITOJIBEPKEH
3HAYHTEIBHEIM eCTeCTBe HHBIM BapHAaI[HIM, 3aBHCHT OT HHIHBHTYaJIhHBIX
oco0eHHOCTeH OpraHH3Ma, IICHX0AMOIIHOHAIIEHOIO COCTOSHHS H BHEITHHX
ycIoBHiT. KpoMe TOro, TakHe CHIHAIIBI YacTO HMEIOT MaTyIO0 aMITIHTYIY H
COCEJICTBYIOT ¢ MOIITHBIMH ITOMeXaMH (apTe(paKTaMH ).

YK-1.1

Onuumre (PU3HOIOTHIECKYI0 OCHOBY NOJABJISAIONIET0 00JILINAHCTBA
JIEKTPHIECKHX OHOMEeHIMHCKHAX CHIHAJI0B. Kakol npoiiecc Jie:KuT B
HX OCHOBe?

Omanounnsiii omeem:

(DH3HOIOTHYECKOH OCHOBOH 3NEKTPHYECKHX OHOCHTHAIOB, TaKHX Kak OKI,
D20, OHI', OMI', sBisieTcs rpolecc reHepalii H pacIipoCcTpaHeHH T
noreHImana geicteuAg (I11]]). IloreHiman qelicTBHS — 3T0 OBICTPOE,
KPaTKOBPEMEHHOE H3MeHeHHEe MeMOPaHHOI O ITOTEHIHana BO30YyIHMOMN
KIeTKH (HelipoHa, MBIIIEYHOIO BOIIOKHA), BO3HHKAIOIIEE B OTBET Ha CTHMY!II
H PaCIpOCTPaHSIOIIEECS BAOIb KIETOUYHOH MeMOpaHbl. CyMMapHas
3JIEKTPHYECKAS aKTHBHOCTh MHOKECTBA CHHXPOHHO palOTaOIIIX KIETOK,

T eHEPHPYIOIIHX ITOTEHIHAI JeHCTBHA, (OPMHPYET CHI'HAJI, KOTOPBIH MOJKET
OBITH 3apPEeTrHCTPHPOBAH Ha ITOBEPXHOCTH TKAaHH, OpPraHa HIH Tea.

YK-1.1

YeM NpHHIHIHAILHO OTJIHYAKTCA JAPYT OT APYra
WieKTpoHeHporpamMma (DOHI) u arekrpomuorpamma (OMI) ¢ Touxkn
3peHHA HCTOYHHKA CHIHAJIA H THIIA PErHCTPHPYEMOH AKTHBHOCTH?

Omanounnusiii omeen:

OnexTtpoHeiporpamma (OHIY) perucTpHpyeT 3IeKTPHYECKYIO aKTHBHOCTD
HEPBHOI'O CTBOJIA, TO €CTh CYMMAapPHBIE TTOTEHI[HAIIBI JEHCTBHSL

YK-1.1




PACIIPOCT PaHSIFOLIIHEC I10 TPYIIIE aKCOHOB. 3TO CHIHAJL, CBS3aHHBIH C
IIpoBeieHHEM BO30YKIeHH. OneKTpoMHorpamMMa (OMIY) perucrpupyer
BIEKTPHYECKYIO aKTHBHOCTEH CKEJIETHBIX MBIIII], TO €CTh CYMMAPHEIE
ITOTEHITHAIIBI JEHCTBHS MBIIIIEYHBIX BOIIOKOH H HX IIOCIIEAVIOIIEE
cokpameHHe. TakuMm oOpazoMm, OMI' oTpakaeT He TOINLKO IIPOBEAEHHE, HO U
ITPOIIECC MBIIIEYHOT O coKpareHus. McrouHnk SHIT — HepBBI, HCTOUYHHK
OMI" — MBIIIIEL.

Yro perucrpupyer ekt poxkapaaorpamma (JOKI'), 1 kKakoBa ocHOBHasI
NPHYHHA BO3HHKHOBEHHA 3TOr0 CHrHAJIA?

OmanoxHwlil omeem:

Onexrpokapauorpamma (OKIY) perncrpupyeT H3MeHeHHE BO BpeMeHH
CYMMAapHOT'O 3IEKTPHYECKOI0 BEKTOPA CEPAIla, BOSHHUKAIOIIET O B IIPOIIECCE
IETIOISIPH3AIIH H PEITOSPH3aIH KapAHOMHOIIUTOR. OCHOBHAS IIPHYMHA
— IMKIIMYECKOE PacIIpoCTPaHEHHE BOJIHBI BO3OYAJIEHH S 11O ITPOBOSIIEH
CHCTeMe cepAria (CHHOATpHAIbHBIN y3ell — aTPHOBEHT PHKYIISIPHEIHN y3ell —
y4oK 1'1ca — BonokHa IlypkiHbe) H Janee 1o MHOKapAy IIpeAcepaHd H
KemyaoukoB. OKI' oTpakaeT He OTJEIIbHEIE ITOTEHIHAILI JISHCTBHS, a
CKOOPAHHHPOBAHHYIO MEKTPHYECKYIO aKTHBHOCTE BCET'O OPraHa.

YK-1.1

KakoB pusnuecKHll CMbIC/I H HCTOYHHKH CHIHAJIA
WIeKTpo3HIedagorpammsel (331°)7?7 IloueMy ero aMmimiMTyaa MaJja 1o
cpasHeHnio ¢ JDKI'?

Omanounnsiii omeem:

OnexTposHIedanorpamma (O3I) perHcTpHpyeT KoneGaHHSI pa3HOCTH
IIOTEHITHAIOB MEXIY TOUYKAMH Ha ITOBEPXHOCTH KOXKH I'OIIOBEI, BEI3BaHHEIE
IIPEUMYIIECTBEHHO CYMMApPHOH aKTHBHOCTBIO ITOCT CHHAIITHYECKHX
IIOTEHIHAIIOB JEHIPHTOB KOPKOBLIX ITMPAMIIHEIX HEHPOHOB. AMIUIHTY/IA
D01 (egMHHIIBI — AeCATKH MKB) 3HaunTenbHO MeHEIIe, 4eM Y OKT
(emuHHIIEI MB), ITOTOMY YTO 3IIEKTPHYECKHE IO MO3Ia OCIIaOIISFOTCS H
'pa3sMaseIBAIOTCA’ YEPEIIOM, KOKEH H MO3TOBEIMH O0OJIOYKAaMH, a TAKKe H3-
33 ACHHXPOHHOH aKTHBHOCTH OIPOMHOTO YIHCIIa HEHPOHOB.

YK-1.1

Kakoil OmoMe JTHIIHHCKHHA CHTHAJI PErHCT PHPYET JIeKT poracTporpamma
(3I'T), 1 KakoB ero GM3HOIOrHYECKHI HCTOUYHHK?

Omanounnusiii omeen:

OnexTporacTporpamMa (OI'T) perucTpHpyeT 3IeKTPHYECKYI0 aKTHBHOCTD
IJ1aJKOH MYCKYIIAT VPRI KelyaKa. Ee HCTOUHHKOM SBIISIOTCS MeIJIEHHBIE
BOIIHEI (TIeficMeHKepHas aKTHBHOCTSD ) JEeTIOJIIPH3AI[HH IT1aIK OMBIIIEYHBIX
KJIETOK JKeTyJIKa (TaK Ha3bIBaEMBIE «BOAHTEIH PHTMA» ), Ha rpeOHe KOTOPHIX
MOT'YT BOSHHKATh ITOTEHIIHAIEI JeHCTBHS, HEIIOCPEICTBEHHO 3aITyCKAIOIIHE
MBIIIIEYHBIE COKPAIIeHH S (TIEpHCTAIBLTHKY). D11 oTpakaer
MHO3JIEKTPHYECKYIO PHTMHKY KelIyIKa, OOBIYHO OKOJIO 3 I[HKIIOB B MHHVTY.

YK-1.1




Onuimre NPAPOAY H HCTOYHMK CHrHAJIA (poHOKaApAorpaMmsl (PKI).
K KakoMy THIIY CHIHAJIOB (JIEKT PHYECKHH, MEXaHHYECKHH,
AKYCTHYECKHH) OHA OTHOCHTCH?

Omanounsiii omeem:

DonHokapauorpamMa (DKI') — 370 akycTHUeCKHI (3BYKOBOH ) CHIHaNI. OHa
IpeJcTaBIIIET cOOOH Ipa) MIECKYIO 3aIIHCh 3BYKOB (TOHOB H IIIYMOB),
BO3HHKAIOIIMX B pe3yinbTare padorel cepaiia. McerounnkoMm OKI SBisroTC S
MeXaHHYEeCKHE SIBIEHH. KoneOaHHsI CTPYKTYP cepaia H TYPOyIIeHTHOe
IBHJKEHIE KPOBH ITPH 3aXIIONBIBAHHH KIIaIlaHOB, OTKPBITHI/3aKPEITHH
KaMep, COKpaIlleHHH MHOKapAa H ITPOXOKIEHHH KPOBH Yepe3 CYKEHHEIE
OTBEPCTHSL..

YK-1.1

Yro npeacrapiaser co00il CHTrHAJ KaPpOTHAHOIO MYJIbCa, H KAKYI0
HH(OPMAIHIO 0 cepAedHO-COCYMCTOI clcTeMe OH HeceT?

Omanounnusiii omeen:

CHrHaJI KapOTHIHOIO ITYJIbCa — 3TO MeXaHHYeCKHIl (ITyJIbCOBOI) CHTHA,
PETHCTPHPYEMBIH B 00JIaCTH COHHOH apTepHH Ha Iree. OH OoTpakaeT
H3MEHeHHe 00beMa apTEPHH B Pe3yIIbTaTe IIYIILCOBOH BOMHEI JTaBIIEHH 5,
CO3JaHHOM BEIOPOCOM KPOBH H3 JIEBOr0 KelnyAouka. [1o ero ¢popme u
BPEeMeHHBIM ITapaMeTpaM MOJKHO OIIEHHTh padoTy cepAllia (CHCTOIa),
COCTOSIHHE COCYIHCTOH CTEHKH H CKOPOCTh PacIipoCcTpaHeHHs ITYIIb COBOI
BOJIHEI, YTO ABISAETCS BaKHBIM JHATHOCTHYECKHM MapKepOM 3I1aCTHIHOCTH
apTEPHIL.

YK-1.1

Tema 1.2. q’ﬂthl NpeaACTaBJICHHA ﬁHﬂMEﬂHHHHCl{HK CHIrHAJI0B. O CHOBHbBIE 33424 aHAJIH3A
ﬁﬂﬂMEﬂHHHHCRHK CHI'HAJI0B

IIpoBepsieMmble
Ne i/ 3
/1 aJaHHe K
1 Yro moapasymeBaercs moja «popMoH npeacraBiIeHH D) YK-1.1

OHOMEMIIHHCKOI0 CHI'HAJIA, H M0YeMY 0JHOH BpeMEeHHOH pPa3BepPTKH
(oCHMJLTIOrpaMMbI) YACT 0 OBIBAET HEJOCTATOYHO JIJIS1 IO THOIIEHHOT 0
aHaJm3a?

Omanounsiii omeem:

[Tox «dopMoi ImpeacTaBIeHIST IIOHMMAETCS CIIOCO0 BH3YalIH3aI[HH H
MaTeMaTHYeCKOTO OITHCAHHS CHIHAala, KOTOPHIH pacKphIBaeT pa3IHYHEBIE ero
CBOHCTBa. BpeMeHHas pa3BepTka (IpapHK 3aBHCHMOCTH aMIUIHTYABI OT
BpPeMeHH) SBIISETCS IIEPBHYHOM H ITOKa3bIBaeT JHHAMHKY H3MEHEHHS
curHana. OJJHaKO OHa YacTO CKPBIBAET BaKHBIE YaCTOTHbEIE KOMITOHEHTHI,
CKPBITHIE IEPHOJHYHOCTH H HeCTaI[HOHAPHBIE CBOHCTBA. [
TIOJTHOL[EHHOTI' O aHaJIM3a TPeOVIOTCS APYTHE ITPeJcTaBIeHHS, TaKHe KaK




JACTOTHBIH CIIEKTP (PacKpBIBAET JOMHHHPYIOIIHE PHTMbBI) HIIH BPeMI-
JacTOTHOe (ITOKa3bIBaeT, KaK CIIEKTP MEHSETCS BO BPEMEHH), YTO ITO3BONISET
BBISIBHTh HH(POPMAIHIO, HEOUEBHIHYIO BO BPEMEHHOH 00JIacTH.

Ha3oBHTe 0CHOBHBIE 1IeJIH AHAJIH3A ﬁHﬂMEﬂHHHHCHHK CHI'HAJIOB.
KakoBa KoHeYHas MNPAKTHYIECCKAaA 3a1a'a 3Toro HpﬂHECCﬂ?

DOmanonnsiii omeem:
OCHOBHBIE IS aHAII34a BKIIFOYATOT:

1) H3B/1eveHHe JHATHOCTHYECKH 3HAYNMOM HHpopMauu (TIOHCK
ITaTTEPHOB, aHOMAJIHH, KOJIHYECTBEHHBIX ITAPAMETPOB).

2) IIporHosupoBane KPUTHYECKHX COCT OSTHHMH.
3) Kimaccupukanuio CHrHAJI0B IO THIAM (HaITpHMED, ADHTMHI).

KOHEYHOH ITPaKTHYECKOH 3aJaueH SBISETCS ITOAAEPKKA ITPHHATH
BpauyeOHOI0 pellleHHs — IPEAOCTaBIIeHHE Bpauyy OObEKTHBHEIX,
KOIIMYECTBEHHBIX JaHHBIX JJIS [IOCTAHOBKH JHArHO34a, OLIEHKH
3(p(peKTHBHOCTH JIeYEeHHS H IIPOrHO3a pa3BHTHA 3a00JIeBaHHS.

YK-1.1

Onunmite rJiaBHbIe TPYAHOCTH, BO3HHKAIOIIHE HA 3TaNe CHATHA
(perucrpanny) OHOMeHIITHHCKHX CHTHAJIOB.

Dmanonnsiii omeen:
HPH CHATHH CHI'HAJIOB OCHOBHBIMIH TPYIHOCTAMI ABJIAIOTCAH.

1) Masias aMmILINTYAa noJie3Horo cursagia (MkB — MmB) Ha oHe MOITHBIX
TTOMEX.

2) BbIicokoe HMIIeJAHCHOE HENMOCT OAHCTBO KOHTAKTA COJIEKTPOI-KOZRA)) .

3) Haimune pa3sHOPOJAHBIX NIOMeX: ceTeBble HaBOJKH (50/60 I'1),
aIeKTpoMHOrpadryeckie apTedakThl OT APYTHX MBI, apTe()aKThI
IBHKEHHS, TBIXAHHS, ITIOTEHIHAIIEL KOKH.

4) TpyaHocTH CTAHAAPTH3AINHN YCJI0BHH 3amicH (TIOT0KeHHe Tella,
SMOI[HOHAIIEHOE COCTOSHHE).

5) J111s1 HHBa3HBHBIX METOJ[OB — PHCKH JJIS ITal[HEHTA.

YK-1.1

KakoBa poJib npeaBapuT eJIbHOH 00padoTKH ((PHIBTpAITHHA)
OHOMeHIMHCKOr0 CHIHAJIA H KaKHe 321391 OHA pPellaeT B KOHTEKCTe
BCTPEYEHHBIX TPYAHOCTEH?

YK-1.1




Omanounsiii omeem:

3ajaya IpeaABapUTeIbHON 00pabOTKH — VIIVUIIHTE COOTHOIIEHHE
CHTHAII/IITYM H IIOATOTOBHTH JJaHHBIE JUIS JalbHeHInero aHamiza. OHa
HaIIPSMYIO PeIllacT TPYIHOCTH, CBSI3aHHBIE C IIOMEXAMH:

Yro0 Takoe mapaMeT papIcCrocE 1npeiactT aBJjicHue ﬁHﬂMEﬂHHHHCHﬂFﬂ
CHIHAaJIa H KaK IMMO3BOJIHET OCYIIICCTBJIATDH C/RATHE JAHHBIX?

Omanounnusiii omeen:

[TapaMeTpHYeCKOE ITPeICTABIIEHHE — 3TO OIMHCAHHE CIOKHOTO CHIHAIIA C
ITOMOIIBIO OTPAaHHYEHHOTO0 Hab0pa YHCIIOBBIX XapaKTEPHCTHK
(mapamMeTpoB). Hamprmep, xommieke QRS Ha DK MokeT OBITH OITHCAaH
IUINTEIFHOCTRIO, aMIUIMTYA0H, ITIOMIaAb0, MOP( OJIOrHEH. 2TO HAIIPSMYEO
CIIYKHT LIETTH CXKATHS JJAaHHBIX: BMECTO XPAHEHHS THICSY OTCUYETOR
BPEMEHHOH pa3BePTKH XPaHITCS AECITKH HH(POPMaTHBHBIX ITAPAMETPOB,
YTO SKOHOMHT ITaMSITh H YIIPOINAET ITOCIeAYIONYIO KIIacCH(PHKAIHIO HIH
aHaJIs.

YK-1.1

Hﬂ‘lEIﬂF ﬁHﬂME,[[llHHHCHHE CHI'HAJIbI TACTO XAPAKTEPHIVYHT KAK
HECTAOHOHAPHDBIEC, H K KAKHM TPYAHOCT HM IIPDH AaHAJIH3EC 3T0 HpHEﬂ,[[HT?

OmanoxHwlil omeem:

BroMeMIIHHCKIEe CHTHANIBI HeCTaIl[HOHAPHBI, ITOTOMY YTO HX
CTaTHCTHYECKHe CBOMCTBa (CpegHee 3HAUEHHE, JHCIIEPCHS, YaCTOTHBIH
COCTaB) MEHSIIOTCS BO BpeMeHH H3-3a H3MeHeHH S (DH3HOIOTHYECKOIO
COCTOSHHA (TTepexo], cHa/OOpPCTBOBAHHS, HAYalIO IIPHCTYIIA, (PH3HYeCcKas
Harpyska). 5T0 IIPHBOJNUT K TPYTHOCTSAM: KIIaCCHYECKHE MeTOMBI
CIIeKTpaJIbHOr 0 aHaM3a (kak nmpeoOpa3oBaHne Dyphe A8 BCErO CHIHAA)
CTAaHOBATCS HeaJeKBaTHBIMH, TaK KaK OHH ITPEJIIONaraloT CTallHOHAPHOCTD.
TpebyeTcs MpHMeHeHHe CITEIIHATBHBIX MEeTOOB IS aHAIIH3a
HeCTaIFOHAPHBIX ITPOIIECCOB (adalITHBHAS (DHIIbTpaIis, BpeMsI-4acTOTHEIH
aHaIH?3).

YK-1.1

B 4em 3akJ1r04aercs TPYAHOCTb, CBA3AHHASA ¢ BAPHAOEILHOCTHIO
OHOMeHIMHCKHX CHIHAJIOB MEKAY PA3HBIMH NAIHEHTAMH, H KaK 3T0
BJIHSIET HA Pa3padOTKY AJIrOPHTMOB aHAJM3a?

Omanounnsiii omeem:

HopmanpHbIe XapaKTepHCTHKH CHTHalna (HarpuMep, opMma 3yora T Ha
OKT', roMiHHpYIOIIas YyacToTa anb(pa-pHTMa Ha 33 ) MOI'YT 3HAUHTEILHO
Pas3IHYaThCA Y 340POBEIX JIFOAEH. OTO 3aTPYAHAET CO3IaHHE

YK-1.1

30




VHHBEPCAJIbHBIX ITOPOrOBBIX KPUTEPHER IS AETEKIIHH aHOMAJIHIL.
AJITOPHTMBI aHAIM3a JOKHEI THOO HCIIOIB30BaTh
HHIHBHIYAIH3HPOBAaHHEIE IIOPOrH (HacTpaHBaeMBIe IO 0a30BYIO 3aITHCh
TaIHeHTa), JIHOO OBITh IIOCTPOEHHEIMH Ha MeTOlaX MAaIlHHHOI 0 00yYeHH,
KOTOpBIe 00y4yaroTcsa Ha O0JIbIIINX HAaOOpaxX JaHHBIX C YUETOM 3TOH
BapHaOEIILHOCTH, THO0 HCKAaTh OTHOCHTEILHEIE H3MEHEHH S B CHTHAJIE Y
OJHOTO ITAI[HEHTA.

8 Kak npejacraBjieHHe CHIHAJIA B BHAe HA0opa CTAaTHCT HIE€CKHX YK-1.1
MOMEHT OB (CpeJgHee, TUCIIEPCHS, ACHMMETPHS, YKCIIECC) MOIKET
CJIYKMTD IeJIH JHATHOCT HKH?

Omanounnslii omeem:

CTaTHCTHYEeCKHE MOMEHTHI BBICIIHX ITOPSIKOB (aCHMMETPHS, SKCI[ECC)
HecyT HH(OPMAIHIO O (pOpMe pacIipeie]IeHH s 3HaYeHHH CHIHalla, YTO YacTO
CBSI3aHO C €ro IaTonoruen. Harpumep, IpH HIIEMHH MHOKapjia MOKET
MeHAThca popma komrmiekca ST-T Ha OKT', 4yT0o oTpa3uTcsa B H3MeHEHHH
ACHMMETPHH PACIIPEASIICHH S aMIIINTY/I CHTHaIa B 3TOM CETMeHTe. TaKknM
00pa3oM, 3TH ITapaMeTPhl CTAHOBSATCS KOIMHYECTB EHHBIMH OHOMapKepaMI,
ITO3BOJISIIOINIMH OTJIMYATE HOPMAaJIbHBI CHTHAJ OT ITaTOIOTHYECKOrO.

9 ITouemy 119 aHAJIH32 OHOMETHIHHCKHX CHIHAJIOB 3249aCTYIO OIIK-4.2
HeNIPHMEHHMBbI IIPOCT bie OPOT 0BbIE MET 01bl JeTeKI[HH COObITHii, 1
KaKkHe 0o0J1ee CJI0JKHbIE M0IX0IbI TPpedyroTcHa?

Omanounnsiii omeem:

HPOGTBIE ITOPOI'OBBIC METO/JBI HaCTO AAKOT JIOMKHBIC CpﬂﬁﬂTBIEElHHH H3-34d

HECTALIOHAPHOCTH CHIHAJIa, HAITHYHS apTe()aKTOB H HHAHBHAYaIbHOH
BapHaOenbHOCTH. Tpedyrorcs Goree CIIOKHBIE TTOAXO/IBI:

]) AJJanITHBHBbIE MHOPoOru, H3MCHAKIIHECA BO BPEMCHH B 3dBHCHMOCTH OT
YPOBHA CHI'HAJIA.

2) Anaan3 ¢gopmbl (I1a0IOHHBIH MOAXO0J), CPaBHEHHE C STAaTIOHHBIM
o0pasIoM.

3) MHoroxkaHaJIbHbIA AHAJIH3, KOI'/lda PCHICHHE ITPHHIMACTCH Ha OCHOBC
HH(l)GpMEH_[I]II C HECKOIIBKHX JAaTHIKOB.

4) U cnosib30BaHHE METO0B MAIIHHHOT0 00yUeHHUA (HaITpHMED ---
HEHPOHHBIX CeTel), KOTOPhIE YUYHTBIBAIOT MHOKECTBO IIPH3HAKOB
OIHOBPEMEHHO.

Tema 1.3. /Inckpernsanus 1 KBAHT OBAHHE CHTHAJIOB
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Ne /i

JagaHue

IIpoBepsieMmbIe
HJIK

YeM NPpHHIHNHAIBLHO OTJIHYAIOTCSH AHAJIOTOBLIH (HenpepbIBHbIN) H
JHCKPeTHbIH (HH(POBOH) CHIHAJIBI C TOUKH 3PEeHH A NPeACTABJICHA A
NTAHHLIX?

Omanounnusiii omeen:

AHAaIOTOBBIH CHTHAII HEIPEPBIBEH KAK BO BPEMEHH, TaK H I10 VPOBHIO
(amrmTyze). OH MOXKET IIPHHHUMAaTh OeCKOHEUYHOE MHOKECTBO 3HAUYEHHH B
TFOO0H MOMEHT BpeMeHH. J[HCKPETHBIN CHTHAJI CYIIECTBYET TOIBKO B
OTJeIbHBIE, 3apaHee 3aJaHHbIe MOMEHTEI BPEMEHH (OTCYETHI), a IIH(POBOH
CHIHAJI — 3TO JUCKPETHBIN CHTHAJI, KBAHTOBAHHBIH eIl[é 1 IO YPOBHIO, TO
€CTh €r0 aMIUIHTYA B KaKIbIH MOMEHT OTCYETA MOJKET ITPHHHMATE TOIBKO
OJJHO 3HAYEHHE M3 KOHEeYHOro Habopa (YpOBHEH KBaHTOBAaHHA). TaKHM
o0OpazoM, IIH(POBOH CHTHAJI OITHCHIBAETCS ITOCIIE0BATEIIbHOCTHIO YHCE.

OIIK-1.2

KakoBbI KJ1Il09eBbIe JOCTOHHCTBA MA(PPoBoH 00padOTKH CHTHAJIOB 110
CPABHEHHIO C AHAJIOTOBOH?

OmanoxHviil omeeni:
K mocTomHCcTBaM I (pPOROIT 00pabOTKH CHTHAJIOB OTHOCSTCS:

1) BbIicokasi TOUHOCTb H CTA0MIBHOCT b, TaK KaK alITOPHTMBI HE 3aBHCST
OT ApeiQa ITapaMeTPOB 3NIeKTPOHHBIX KOMIIOHEHTOB.

2) I'ndxocTh — OOHH H TC C alllldPATHBIC CPCACTBA MOI'YT BBIITOJIHATH
Pa3HBIC aJITOPHTMEI ITYVTCM CMCHBI ITPOI'PAMMBIL.

3) Bo3Mo:XHOCTH pean3alHH CI0/KHbIX AJrOPHTMOB, HEPeaTH3yeMBIX
aHaJIOTOBBIMH CpeZlCTBaMH (HAITpPHMepP, aJallTHBHAS (DHIITPAIHSL
CIIEKTPAIIbHEIH aHaIIH3).

4) IIpocrora XpaHeHHs, KOIITHPOBAHIA H IepeJauyl JaHHBIX O3 MOTEPk.

5) Bocripon3BoAHMOCT b PE3YIIBTATOB.

OIIK-1.2

KakoBbl 0CHOBHBbIE HEJIOCTATKH IIH(PPOBOH 00padOTKH CHIHAJIOB,
OrpaHHYHBAIOIIME ee IPHMeHeHHe?

Dmanoxuslil omeeni:
HenmocraTtku 1rd poBoit 00paboTKH CHIHAJIOB:

]) OI‘pﬂHH‘IEHHﬂH I10JI0CA YACTOT H3-3a KOHEUHOH ITPOH3BOJHTCIIBHOCTH

OIIK-4.2




IIPOLIECCOPOB H CKOPOCTH aHAJIOr O-IH (ppoBoro rmpeodpazopaHusa (ALI).

2) HDI‘]]E[IIHDCTH AHCKPETH3AIIHA H KBAHTOBAHHA, ITPHHITHIOIAIIBHO
OTCYTCTBYIOIIIIE B dHAJIOI'OBBIX CHCTCMaAX.

3) CII0KHOCTh H 3HEPronoTpeOeHHe BEICOKOITPOH3BOIHT e TbHBIX
III()POBBIX CHCTEM.

4) Heo0X0oauMOCTh IpeIBAPHTEIbHOI0 AHAJIOT0-H(PPOBOro
ITpeoOpa3zoBaHts, KOTOPOe BHOCHT 3aJIePKKy H TpeOyeT aHaIIOrOBOH
BXOIHOH IIeIH (YCHIHTEID, (PHILTP).

Yro Takoe anayoro-mudponoe npeodpazoanne (AIII) n 3 kakux
JABYX OCHOBHBIX 3TAIIOB OHO COCTOHUT?

Omanounnusiii omeen:

AHaroro-1gpoBoe npeodpazopanue (AIL[IT) — 3To mporecc
npeoOpa3z0oBaHHs HEITPEPHIBHOIO aHAIIOTOBOTO CHTHAJIA B IIH(POBOI KO,
IpeJIcTaBIIeHHBIH KOHEYHBIM YHCIIOM JBOHYHEIX pa3psaaoB. OHO COCTOHT H3
ITBYX ITPHHIMITHAJIBHBIX 3TaIlOB:

]) I[HCR])ETHSH[[HH 110 BPEMECHH — BE34ATHE OTCHETOB aHAJIOT'OBOI'O
CHI'HAJIa HCPE3 PABHBIC ITPOMCIKYTKH BPCMCHIH.

2) KBaHTOBaHHeE 110 YPOBHIO — COIIOCTABIIEHHE KaKJIOMY ITOITYYEHHOMY
OTCYETY OIHKaHIIIEer 0 3HAYEHHS U3 KOHEYHOI0 Habopa pa3pelleHHbIX
YPOBHEH € TTOCTIEIYIOIIHM KOJHPOBAHHEM 3TOr0 YPOBHS B JBOHYHBIH KOJ,..

OIIK-4.2

Tema 2.1. OcHOBHBIE HCTOYHHKH IIOMeEX IIPpH PErNCcTpannn ﬁHﬂME,[[llHHHEHHK CHI'HAJI0B

Ne i/

Jaganue

IIpoBepsieMbIe
HJIK

JHalTe KJaccH(PHKANHIO 0CHOBHLIX BH/I0B IOMeEX, BCTPeYaAIMHXCH NPH
pPerncTpanuy 0HoMe MIMHCKHX CHITHAJIOB, H KPAaTKO OXapaKTepH3YHTe
Ka/KIbIH THIL

Omanounnsiii omeem:

[ loMexH Jensarcs Ha TPH OCHOBHBIX THIIA.

1) Cory4aiinbni myMm (Oembli ITyM) — IIHPOKOITOIIOCHEIE HEPETYIISIPHEIE
Kore 0aHHS ¢ paBHOMEPHBIM CITEKTPOM. MCTOUHHKH: TEIUTOBOI IITYM
3JIeKTPOHHBIX KOMITOHEHTORB, IITYM YCHIIHTEJIEH.

2) CTpYKTYpPHPOBAHHBIA IIYM (JeTepMHHHPOBAHHbBIE ITOMEXH ) — ITOMeXH
C YeTKO BBIPaKeHHBIMH YaCTOTHBIMH XapaKTepPHCTHKaMH (HaITPHMED,

OIIK-1.2
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ceTeBasd Hapojka S0 I'1r).

3) ®usnostormieckue aptedakThbl (TIepeKpecTHRIE IIOMeXH) — ITOIE3HbIE
CHTHAJIBI OT JPYTHX OPraHOB H CHCTEM, MEIIAIOIIHE PETHCTPHPYEMOMY
(HarmpuMep, OMI Ha B30I, gpixanme Ha OKI'). OHH Hanbornee CIOKHEBI U1
YCTPaHEHHS, TaK KaK HMeIOT OHOIOIrHYECKYIO IIPHPOAY H CIIEKTP, YaCTO
IEPEKPBIBAFOIIIIICS C IIOJIE3HBIM CHIHAIIOM.

Yro NHoJapasyMEBacTCH IO CTAIMHOHAPHOCTBIHO C.JIF‘IHEIHUI‘U nmponecca, H
IOYIEMY 00JILIIIHHCT BO ﬁHﬂMEﬂHHHHCHHX CHI'HAJ1I0B H COIIYTCTBYHOIIMX
HM IIOMEX CHUHTAOTCH HECTHHHDHHPHBIMH?

Omanounsiii omeem:

CTalHOHAPHBIH ITPOIIECC — 3TO IPOIECC, CTATHCTHYECKHE XapaKTePHCTHKHA
KoTOporo (cpefHee 3HaUYEHHE, JHCIIEPCHS, aBTOKOPPEIISAIIHOHHAS () YHKIIHS)
He MeHSIIOTCS ¢ TeUeHHEM BpeMeHH. bHOMeMIIMHCKHE CHIHAJIBL H ITOMEXH
HeCTaI[HOHAPHEL, IIOTOMY YTO (PH3HOIOrHYeCKOe COCTOSHHE OpraHH3Ma
IIOCTOSIHHO H3MeHseTcs (Tlepexo OT ITIOKOSA K Harpy3Ke, H3MeHEHHE
SMOIL[HOHAIIFHOTO (POHA, YCTAJIOCTh). DTO IIPHBOAHT K H3MEHEHHIO KaK
ITapaMeTPOB II0JIE3HOI0 CHTHala (HallpHMEp, YaCTOTHI CepAeYHBIX
COKpaAIILleHHI), TaK H ITapaMeTPOB ITOMeX ( HaIlpHMEep, YPOBEHb MBIIIIEUHOIO
TpeMOpa WIH AbIXaTelbHEIH apTe(aKT MEHSIETCS BO BPEMEHH ).

OIIK-1.2

Ilouemy pusHoIOrHYecKkne apredakTbl (HANpUMep, Mopranue Ha J31))
NpPeJCTABJAI0T HAHOOJILIIYIO CJI0ZKHOCTD VIS IOAABJICHH S 110
CPABHEHHIO CO CTPYKTYPHPOBAHHBIMH MOMexXamMu?

Omanounnslii omeem:

Du3Homornyeckte apTe@akThl CIIOKHBI A1 ITOABIIEHH S, TTIOTOMY YTO HX
CIIEKTPAJIbHBIH COCTAR YaCTO 3HAYHTEIBHO IIEPEKPEIBAETCS CO CIIEKTPOM
TIojie3Horo curHaina. HamprumMep, apredakt Mopranns Ha D017 cofepKHT
HH3KOYaCTOTHBIE KOMITOHEHTEI (10 4 I'1r), KOTOpEIE "MacKHpPYIOT" JenbTa- H
TeTa-pHTMEI Mo3ra. IIpocThie YacTOTHBIE (PHIILTPHI, ITOABILIIOIIHE STH
JaCTOTHI, YAILIT H ITOJIE3HYI0 HHPOpMAaIHIO. J[1151 OOPE ORI ¢ TaKIIMH
apTedakTaMH TPeOYIOTCS CIOKHEIE METO/IBI, OCHOBAaHHEIE Ha
IIPOCTPAHCTBEHHOH (PIIIBTpalHH (HaIIpHMED, He3aBHCHMBIH KOMITOHEHTHBIH
aHaIIM3 ) WIH aJallTHBHOM BBIYHTAHHH.

OIIK-1.2

KakoBa 0CHOBHASA IPHYMHA BO3SHHKHOBEHHA H NPHPOJIA CETEBOH
HaBoakH (50/601'n) B OMomeMIIHHCKHX cHTHAIAX? K xakomy THIy
moOMeX OHA OTHOCHTCH?

OIIK-4.2
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Omanounsiii omeem:

CeTreBas HaBOJIKa — 3TO KJIIACCHYECKHH IIPHMED CTPYKT YPHPOBAHHOI'O
Imryma. Ee ImpHunHa — HaBeJeHHE IeKTPOMArHHTHBIX ITOJIEH OT
snekTpoceTH (50 'ty B Poccuw/EBporte, 60 'y B CIIIA) Ha KOHTYp "TeTo
ITaIeHTa - SIeKTPOARI - IpoeoAa”. Teso maipeHTa JeHCTBYET KaK aHTEHHA.
DOTa roMexa XapaKTepH3yeTCs Y3KHM CIIEKTPOM (OCHOBHAS rapMOHHKA
50/60 I'ty 1 ee KpaTHBIE TAPMOHHKH), TTIOCTOSIHHOH YacTOTOH H MOKeT HMETh
OYEHBb BBICOKVIO aMIUTHTVY, ITOIHOCTHI0 MAaCKHPYS ITOJIE3HBIH CHIHAJI
(HarpumMep, 20I').

KakoBbI HCTOYHHKH H XapaKTepHbIe MPH3HAKH BbICOK0YACTOTHBIX
noMex B wieKTpokapmorpamme (OKI))?

SOmanoxuslil omeeni.

M CTOYHHKH BRICOKOYACTOTHHRIX ITOMEX B OKI™

1) IIIyM ycHIMTENEH H armiapaT yphI.

2) ITmoxol KOHTAKT 3MIeKTPojia ¢ KOKeH (MMITeJaHCHBIH IITyM).

3) Mpnneynsni TpeMop (BRICOKOYACTOTHAS cocTaBILIromas SMI).
[IpnsHaxn: Ha 3KI' Takas momMexa nmposBIISeTCS KaK MEIIKO3EPHHCTEIE,
HEPETYILIPHBIE OCIIIJIJISIIHH C YACTOT OH, KaK ITpaBHIIO, BeIIe 100 I'1r,
HAKJIaAbIBAIOIIHECS HA HCTHHHEBIN CHTHall. OHa "pa3sMBIBAeT" YETKHE
KOHTYPBI KOMITJIEKCOB (HaripHMep, 3yorsl P m QRS craHOBATCS
3aIlTYMIEHHBIMH ), 3aTPYIHSIS TOYHOEe OIpeelleHHe HX Hadyala H OKOHYaHHSL.

OIIK-4.2

Tema 2.2. ®nabTpanus Bo BpeMeHHOH 00J1aCTH

Ne i/

Jaganue

IIpoBepsieMbIe
HJIK

B yeM 3aKJ1109aeT CS1 0OCHOBHAS Hes H IVIABHOE HA3HAYEHHE MeT0/1a
CHHXPOHHOI0 YCpeAHEHHs NIPH 00padoTKe OHOMeJHIHHCKHAX CHTHAJIOB?

Omanounsiii omeem:

OCHOBHa HJIeSI CHHXPOHHOTI'O YCPeIHEHH S 3aKIIF0YAeTC B YIIYUIIEHHH
COOTHOIMIEHHS CHIHAJI/IITYM JJI5I cl1a00r0, TTOBTOPSIFOINETOCS ITOJIE3HOTO
CHTHalla, CKPBITOIO B CHIILHBIX CITYYaHHBIX ITyMax H apredakrax. ['maBHOe
Ha3HaueHHe — BbIJeJIeHHe CHTHala, CTPOro CBA3aHHOIO 10 BPEMEHH C
KaKHM-ITHOO ITOBTOPSIFOIIHMCS COOBITHEM (CTHMYJIOM), ITYTEM
CYMMHPOBaHHSI H YcpeJHeHHI MHOKeCTBa 110X ((pparMeHTOB) CHIHaAa,
CHHXPOHH3HPOBAHHBIX IT0 MOMEHTY 3TOr0 COOBITHA. 1IpH yepeTHeHHH
CHHXPOHHBIH ITOJIe3HBIH CHIHAJl YCHIIHBAETCS, a ACHHXPOHHBIE IITYMBI

OIIK-1.2
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B3dHMHO KOMIICHCHPVYIOTC .

Onunmre AJIOPHTMHYCCKHAC IITAT'H BBIITOJIHEHHA ITPOHEAYPDI
CHHXPOHHOI'O YCPEIHCHMA.

Omanouusiil oneen:
AJITOPHTM BKJIIOYAET:

1) Perucrpaipiro HelmpepbIBHOI'O CHTHAIA H (PHKCAIHIO BPEMEHHBIX MeTOK
ITIOBTOPSIFOLIET OCS COOBITHS-TPHITEPA.

2) BeiyienieHHe 3110X: H3 HEITPEPRIBHOM 3aITHCH BEIPE3AKOTCS OTPE3KH
CHTHaJIa OJHHAKOBOH JJIHHEL, KaXKIbIH H3 KOTOPhIX HAYHHAETCS B OJHOH H
TOH 7K€ BpeMeHHOH TOYKE OTHOCHTEJIBHO CBOEr0 TPHITepa (HaIIPHMED, OT

3y01a P).

3) CoBMeIlleHHEe H CYMMHPOBAHHE: BCe BBIPe3aHHbIE SITOXH
BBEIPABHHBAIOTCS ITO TPHITEPY H CYMMHPYIOTCS ITO3JIEMEHTHO (OTCYET K
OTCUYETY).

4) YcepenHeHHe: ITOTyYeHHAS CyMMapHas KpHBas JeJIHTCSI Ha KOTHYECTBO
yCPeTHEHHBIX 3I10X. Pe3ynpTaTr — OffHa ycpeJHEeHHAs 5110Xa C
yiryurneHHbeIM C/TII.

OIIK-1.2

KakoBbI K./1109€eBble MAaTeMATHYeCKHe MPeAnoCchbUIKH, JeKallHe B
ocHoBe HP(PeKTHBHOCTH CHHXPOHHOTI'0 YCpPeJHEHHA?

OmanoxHblil omeeni:
[IpenmnoceUIky IBe:

1) IToste3nbni cArHaJl (S) SBIISeTCA JeTepPMHHHPOBAHHBIM H CTPOr0
TTOBTOPSIFOIIIIMCS OT 3IOXH K 3I1oXe 6e3 H3MeHeHHIT 110 (hopMe 1
TIaTEHTHOCTH.

2) ITomexa (N) nipeacTaBisgeT coO0H aJHTHBHBIH CTaI[HOHAPHBII
CIIYVYAIHELI TIPOIIECC C HYJIEBBEIM CPEIHHM H HEKOPPEITHPOBAHHEII C
CHTHAJIOM. [IpH 3THX YCIOBHSX ITPH YCpeTHEHHH M 3I10X aMIIHTYAa
IIOJIE3HOI'O CHTHAlIa OCTAeTCsI HEM3MEHHOI, a CpeJHEKBaIpaTHIECKOE
3HAYeHHe IIyMa YMeHBIIIaeTc s TPOIOPIHOHATHHO \/M. TakiM 0Gpa3omL,
C/II ynyumaercs B \/M pas.

OIIK-4.2

Ha3oBHTe 0CHOBHBbIE OTPAHHYE€HHA H NP00/IEMbI METOAa CHHXPOHHOIO
ycpeaHeHHsl.

OIIK-4.2
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OMmanoxHblil omeeni.
OrpaHHyYeHHI METOa

1) IIppMeHHMOCTB TOJIBKO K CTPOTO ITOBTOPSIOIIMMCS CHIHAJIaM, KECTKO
CBSI3aHHBIM C TpHITepoM (Harmpumep, OKI' B mokoe). /{1 clmoHTaHHOH
aKTHBHOCTH (O31" B ITOKOE) METO1 HEITPHMEHHM.

2) UyBCTBHTEIBHOCTE K BapHaOeIIbHOCTH CHTHAJIA: CIIH 3aJepKKa
(JIaTEeHTHOCTH ) WIH (hOopMa ITOJIE3HOr O OTBETa MEHSIETCS OT CTHMYIIA K
CTHMYIIY, YCPEAHEHHE IIPUBOIUT K €r0 «Pa3sMBIBAHHIO» H IIOTEPE AETalEH.
3) TpeOyeTr GompmIoro Yncia MOBTOpeHHH (M), UTO yBeIHYHBAaeT BpeMs
3aITHCH H YTOMJISIET HCITBITYEMOLO.

4) HesdppeKTHBEH IMPOTHB CHHXPOHHBIX C COOBITHEM apTe(paKTOB
(HaIIpEMep, MOpPraHHe Ha 3pHTEIbHBIH CTHMYII HIIH CETEeBOIl HAaBOJKE ).

Yro npeacrapjaser co00il PIIILTP CKOJb3AIEr0 CPpeTHEro H KAK0OBA €ro
OCHOBHAA 11eJb?

Omanounsiii omeem:

DHIIBTP CKOJIB3SIIET O CPEJTHETO — 3TO IMpocTe i 1HppoBoin KNX-
GHIHTP ((PHILTP ¢ KOHEYHOH HMITYIILCHOH XapaKTePHCTHKOH ),
BBITIOJIHSIFOIIMH CITIaKHBAaHHE CHTHAJIa BO BpeMeHHOH 00IacTH. Ero
OCHOBHAA ILIE]Ib — ITOJIABJIEHHE BRICOKOYACTOTHBIX IITYMOB H PE3KHX
BEIOPOCOB (MMITYJIBCHBIX ITOMEX) ITYTEM JIOKAJIBHOI'O YCpeJHEHHS 3HAYeHHH
CHTHAJIa B ITpeJelaX CKOJB3SIIEro OKHa (DHKCHPOBAHHOM JIHHBI. OH
IeHCTBYET KaK (PHIBTP HIDKHHX YacToT (OHUY), rmporryckaroni
MEJITIEHHBIE H3MEHEHH S H OCTIa0 ISTFOINII OBICTPRIE.

OIIK-4.2

Tema 2.3. ®nabTpanusa B YACTOTHOH 00J1aCTH

Ne i/

Jaganue

IIpoBepsieMmble
HJIK

B yeM 3aK/11092€eTCH OCHOBHAS HAesl (PUIBLTPAIMH B YACTOTHOMH
00/1ACTH M YeM OHA NPHHIHIIHAJILHO O0TJIHIAETCH 0T I0IX0/I0B BO
BpeMeHHOIl 00J1acTH (HANIPHMeEP, CKOJIL3AIIEr0 cpeHero)?

Omanounnsiii omeem:

OCHOBHas HJES 3aKIF0YaeTCSI B TOM, YTO ITFOO0H CHIHAI MOKHO
IIPeICTaBHTh KaK CYMMY CHHYCOHJIAIIbHBIX KOJIeOaHMIl pa3HBIX YaCTOT
(criekTp). OHIBTPAIS B YaCTOTHOH 00JIaCTH IIpeIIonaraeT H30HpaTelbHOoe
YVCIJIEHHE WIH OCIIablIeHHe OIpeJelIeHHBIX YaCTOTHEIX KOMITOHEHT 3TOr O
criekTpa. I [pHHITHITHAIIbHOE OTIIMYHE OT BPEMEHHBIX METOA 0B (KOTOpPEIE

OIIK-1.2
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padoTaroT HEITOCPENCTBEHHO C OTCYEeTaMH CHIHAlIa) — 3TO OIIEPHPOBAHHE C
YaCTOTHBIMH XapaKTepHCTHKaMH. [lepen oOpaboTKOH CHIHA
npeoOpa3yeTcs B YaCTOTHYIO 00J1acTh (HAIIpHMEp, C ITOMOIIBEO OBICTPOIO
npeoOpazopaHusI Dypbe), TaM MOTH(HITHPYETCS eT0 CIIEKT]P, IOCIE Yero
oOpaTHBEIM IIpe0Opa3z0BaHHEM BO3BpPAIIAeTCSA BO BPpEMEHHVYIO 00J1aCTh. 3TO
IIO3BOIISIET TOPa3lo TOUYHEE H THOYE HACTPaNBaTh IMapaMeTPhI (PHIIb TPaIHH,
O0COOEHHO 1S Y3KOITOIIOCHBIX ITOMEX.

Onuimire KJaKw4YeBble CBORCTBA PMILTPA HHZKHHX YACT OT OIIK-1.2
bartepBopra. B 4eM ero riiaBHoe nNpeuMYIecTBO 1 0OCHOBHOM
HEJO0CTATOK?

Omanounnslii omeem:

CBoricTBa (puibTpa barTepropra: MiMeeT MaKCHMAaIIEHO IIOCKYEO
(MOHOTOHHYIO) aMITIHTYAHO-4acTOTHYIO XapakTepHCTHKY (AUX) B momnoce
IIPOITYCKAHHS. DTO O3HAaYaeT MHHHMAIIbHBIE HCKAKEHH I aMILIHTY/IbI
TTOJIE3HBIX CHTHAJIOB B 3TOi 30He. I TTaBHOE ITPEHMYIIECTBO. OTCYTCTBHE
Iy7Ibcaruil (konebanmit) AUX B monocax MpoITycKaHHI H 3aJlep KaHHs, YTO
oOecIieunBacT MpeAcKa3yeMoe H ITIaBHOe ociiabieHHe CHIHana. OCHOBHO
HEJIOCTATOK: JIOCTATOYHO MONIOrui crag AUX B IepexXoHOH I10JI0Ce

(Me KTy IMOIOCOH ITPOITYCKAaHH S H 3aiepKaHis). 11 ITOydYeHHS KPYTOro
cpesa TpeOyeTcs (PIIHTP BRICOKOIO MOPSIKA, UTO BeJIeT K YBEIIMYEHHIO
(pa30BBIX HCKaKEHHIT H BEIYHCITHTEIbHOM CIIOKHOCTH.

Yro xapakrepusyer nopsiaok (n) pmiisrpa barrepsopra H Kaxk oH OIIK-1.2
BJIHsSAET HA ero AUX?

Omanounnsiii omeem:

[Topsmok unbTpa (N) — 3TO CTelneHb IIOIHHOMA B ero IepeaT 0uHOH

¢ yHEKIFH. OH HaIIpIMYIO OIpelendeT KpyTH3HY cltaga AUX B nmepexoHoi
oOmactu. C yBeIHYEHHEM IOPSIKA N CITaJ CTAHOBHTCA Kpyde. Harmpumep,
AUYX ¢pumpTpa barTepBopTa YOBIBAeT CO CKOPOCTRIO IIPHMePHO -20n
nb/nexany (iH -6n gb/oKTaBy) Mocjle YacTOTHI cpe3a. TakuM o0pa3oM,
GHIBTP 4-T0 MopsaKa OyAET ITOAABIIATEH HeKellaTelIbHBIE YaCTOTHI FOpa3o
s(ppekTHBHEE, YeM PHIIBTP 1-ro mopsaKa, HO IIPH 3TOM OyJeT HMeTh Oomee
HEIMMHEHHYIO (Da30BYIO XapaKTEPHCTHKY H OOIbIIIee BPeMsI OTKIHKA.

Uro Takoe pe:ReKTOPHLIH PIILTP, H JJI YCTPAHEHHA KAKOI0 OlIK-4.2
KOHKPETHOIr0 THIA MoMeX OH MPHMeHsAeTCA HaHooJ1ee 4acro?

Omanounnusiii omeen:

PexxeKTOpHBIH (PHIIBTP — BTO Y3KOIIOIOCHBIH (PHIBTP, ITpeJHa3HaYeHHBIH
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IUIA ITOaBIEHHA (PeKeKIHH) OYeHb Y3KOH ITOJIOCHI YaCTOT BOKPYT
I[EHTPalIbHOH YaCTOTHI ITOMEXH ITPH MHHHMAJIbHOM BIIMSHHH Ha OCTalIbHOMH
CIIEKTP CHTHasa. Yalie BCero oH IIpHUMeEHSETCS IJI1 OOPh ORI C CETEBOH
HaBoaKoH (50 I'it B PO/EBporne, 60 'y B CIIIA). 3T0 MoIHas
IIEPHOAHYECKASI TIOMEXA ¢ TOYHO H3BECTHOH M CTAOIILHOH YaCTOTOH,
KOTOPYIO 3(P(PeKTHBHO OCIa0HTh Y3KHM PeKeKTOPHBIM (PHIIETPOM,
HACTPOEHHBIM, HAaIIlpUMep, Ha 49-51 I'11.

B KakHX ciIy4asix npuMeHeHHA PesReKTOPHOro (pHJIbTPa HEJOCTATOYHO
H TpedyeTcAa HCII0JIb30BaHHE rpedeHuaToro pmibTpa?

Omanounnusiii omeen:

PekeKTOpHBIH (PIIILTP HeJAOCTATOYEH, KOIa IIEPHOJHYECKAs ITOMeXa HMeeT
Oorareii rapMOHHYECKHI COCTaB, TO €CTh COCTOMT HE TOIBKO M3 OCHOBHOM
yacTOTHI (HarpuMep, 50 I'1r), Ho H U3 ee KpaTHBIX rapMoHHK (100 I'my, 150
I'm, 200 I'tr...). CeTeBas HAaBOJIKA B PealIbHBIX YCIOBHIX YaCTO COJIEPIKHUT
TaKHe TapMOHHKH H3-3a HEITHHEIHOCTEH B THTAIOIIEH CETH H
oGopymoBaHHH. OOBIYHEIHN PeKeKTOPHBIN (PHILTP, HACTpOoeHHBIH Ha 50 I'11,
IIOJABHUT TOIBFKO OCHOBHYIO TapMOHHKY, OCTaBHB BEICIIIHE FapMOHHKI.

OIIK-4.2

Tema 3.1. llndpoBble olleHKH ABTOKOPPEIANHOHHON H B3aHMHOH KOPPeIAINOHHOR (DYHKITHH

IIpoBepsieMmble
Ne 11/ 3
n/m aJaHue K
1 JlalTe onpegesieHHe aBTOKOppeasHoHHOH YHKIHHN (AKD) OIIK-1.2

ﬂﬂ}"lﬂﬁﬂﬂfﬂ nmponecca H NOACHHTE, KakYHO HH(l)ﬂpMﬂl_[Hlﬂ 0 CHF'HaJIE OHA
NMO3BOJIHET NOJIY'INTDb.

Omanounnsiii omeem:

ABTtokoppernsnoHHas QyHKIMA (AK®D) xapakTepH3yeT CTaTHCTHYECKYIO
CBSI3b MEKY 3HAYEHISIMH OJHOI'O H TOI'O K€ CIIYYaNHOI'O CHIHAlIa X
(rmporrecca), B3STBIMH B JIBa Pa3HBIX MOMEHTA BpeMeHH, pas3jlelIeHHBIX
HHTEPBAIOM T (J1aroM). MaTreMaTH4YeCKH JJII CTallHOHAPHOIO B IIMHPOKOM
CMBICIIE ITPOIIECCA C HYIIEBBIM CPEJIHIM OHA OIPEAesIeTCs Kak
MaTeMaTHYeCKoe OKHAaHHe NMpon3BedeHNT. Rxx(t) = E[x(t) * x(t+1)]. AKD
ITO3BOIISIET OLIEHUTh:

1) IlepuomyaocTh curHaina (MuKH Ha AK® COOTBETCTBYIOT IIEPHOLY).
2) CTelleHb CXOJICTBA CHTHAJIA CO CBOEH CABHHYTOH KOITHEH.

3) "Ilamars” miporiecca (MHTepBal KOpPpelsiHH, Ha KoTopoM AK®
CYIIECTBEHHO OTJIHYHA OT HYIIS).
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4) Hamrume mryma (rmpu =0 AK® gaeT MOIITHOCTEL CHIHalAa, a OBICTPOE
yOBIBaHHE TOBOPHT O HNIHPOKOITOJIOCHOM IITYME).

JlaliTe onpeae/ieHHE B3aHMHON KoppeasuunoHHod pyHkuu (BK®)
ABYX CJIYYAHHBIX MIPOLECCOB H MOSAACHUTE ee (PH3HIeCKHH CMBbICJL

Omanounviii omeem:

BzamnvHasg koppemsnioHHasa QyHKIHSI (BK®) xapakTepHiyeT
CTaTHCTHYECKYIO CBSI3b MEJKIY 3HAYEHHSIMH JBYX Pa3HBIX CITy4aHHBIX
CHTHAJIOB X H Y, B3STHIX C BPEMEHHBIM CIBUIOM T. /I11s CTaIlHOHAPHBIX
IIPOIIECCOB C HYJIEBEIM cpeJHHM: Rxy(T) = E[x(1) * y(t+1)]. Om3uueckui
cMmeIcil: BK® 1moka3bIBaeT CTelleHb CXOJCTBA JABYX CHIHAIIOB ITPH HX
B3aHMHOM CABHIe BO BpeMeHH. MakcuMyM BK O ykassIBaeT Ha BPEMEHHYIO
3aJepAKKY (J1ar), ¢ KOTOPOH OJHH CHTHAJI CIIEAYET 3a IPYTHM.

OIIK-4.2

KakoB asiropurM mu@poBoro BbrMucjaeHu s oneHkn AK® nis
JHCKPETHOr0 CHIHAJIA KOHEYHOH JJIHHBI N7

OmanoxHwlil omeem:

Jlnsa mickpetHoro curHana X[n], raen=20, 1, ..., N-1, ortenxa AK® gm1a
JIara m BBRIYHCIISIETCS KaK YCPEeAHEHHAS CYMMA IIPOH3BEAEHHH OTCUETOB:

Rxx[m]=(1/(N - |m)) * X x[n] * x|nt+m], rae cymma Gepetcs mon ot 0 10
N-im|-1.

BaXHO, YTO ITPH BEIYMCIIEHHH JIJIA KaKIOr0 KOHKPETHOIO jIara m B
CYMMHPOBAHHH YVYaCTBYIOT TOJIPKO T€ ITAPhl OTCUETOB, IS KOTOPBIX 00a
HHAeKca N M nt+imn jJekar B guara3zoHe [0, N-1]. Uncno Taxux map paBHO (N -
/m|), 4TO M HCITONIBb3YETCS B 3HAMEHATelle IS YCpeJHEeHH L.

[1K-6.3

B 4eM COCTOMT NPHHIHINHNAIbHOE OTIHYHE MeKIY CMEeIeHHO H
HecMelmeHHOH onfeHKaMH AK®P? Kak oHH MaTeMaT HYeCKH
olnpeaearTca?

Omanounnsiii omeem:

Il puHIIENHAJILHOE OTJIHYHE — B CITOCO0e HOPMHPOBKH (3HAMeHaTelle
( OpMYIIBI).

* HECMEHIEHHHH OIMeHKA: Rxx HecMm([m] = (1 / (N - |m|)) * Z
x[n] * x[ntm]. OHa HCITOIIB3VYET QJHI{THIIEGI{GE YHCIIO ClIarraCMbIX

(N - |m|) IS KaXXJOro jJara m. Ee MaTeMaTHYeCKOe OXKHIaHHE
PaBHO HCTHHHOMY 3Ha4YcHHIO AKD.

e CMellleHHAS OMEHKA: Rxx cm[m] = (1 / N) * ¥ x[n] *
% [n+m]. OHa BCETrJa HCIIOIb3YET MOCTOSHHBIH HOPMHP YFOII[HI

[1K-6.3




MHOXHTEND 1 /N, HE3aBHCHMO OT j1ara. I1pH OoIbImX j1arax |m|,
KOI'Jla YHCIIO cllaracMbIX MaJjlo, 3Ta OLIEHKa JaeT 3aHH KeHHBbIE
3HAYEHHS, HO 00nagaeT MeHBIIEH THCIIEPCHEH.

KakoBbI JOCTOMHCTBA H HEJJOCTATKH cMeleHHOH oIleHKH AK D nio
CPABHEHHIO C HECMEINEHHOH?

Omanounnsiii omeeni:

e JloCTOHHCTBA CMeEIlIEHHOH OIeHKH: MIMeeT MeHBIIY 0 JHCIIePCHIO
(Oomnee riajakas), ocoOeHHO Ha OONBIIMX JIarax, TaK Kak
3HaMeHaTelIb N ImocTosgHeH H Oonbiie, yeM (N-m|). YacTo gaet
TTONIIOKHUTEIFHO OIMpeelIeHHYIO KOPPEISIHOHHYIO MATPHILY, YTO
Ba’KHO JUIS HEKOTOPBIX aJITOPHTMOB.

e HenocraTrkn cMelieHHOH OIEHKH: SIBIISETCS CMEeIeHHOH — €€
MaTeMaTHYECKOE OXKHAAaHHE He PaBHO HCTHHHOH AK®, a paBHO
HCTHHHOH AK®, YMHOKEHHOH Ha TPEYIOJIbHBIH BECOBOH
MHOXHTEIb (N - |m|) /N (kosddmrmueHt bapriaerra). Ha Gomprmx
JjaraxX OHa CHCTeMAaTHYEeCKH 3aHIKeHa, YTO MOXKET HCKaXKaTh OLIEHKY
ITaMSATH IIpOIlecca WIH IIEpHOA.

[1K-6.3

KaKoBbI JOCTOMHCTBA H HEJOCTATKH HecMeInleHHOH oneHKH AK®D?

Omanounnslii omeem:

J{OCTOMHCTBA HeCMEIEHHON OIeHKH: fIBIISeTCI HECMEII[EHHOH — B
CpeQHEM OHAa TOYHO BOCITPOH3BOIHT HCTHHHYIO AK®D. 3T0 BaKHO I 3a0a4
TOYHOI'O OLIEHHBAHH A ITaPaMETPOB.

Hemocrarku HecMellleHHOH oleHKH: MMeeT OOIBINIYIO JUCIIEPCHIO Ha
OompImX Narax, Tak Kak 3HaMeHaTellb (N-[m|) Mal, i OIleHKa OCHOBaHa Ha
MAaJIOM YHCJIE OTCUETOB. JTO IIPHBOJHUT K "PBAHOMY' , 3alIIYMIIEHHOMY BHIY
"xBocTOB" AK®. KpoMme Toro, rocTpoeHHas 110 HEH KOPPEISIIOHHAS
MaTPHI[A HE BCETAA SABIISIETCS ITOJIOKUTEIIFHO OIPEIeIIEHHOH.

[1K-6.3

Kak nmpounssourca HopMHpPoBKAa AK®P H KakoH CMBIC]I HMeeT
HOpMHpoBaHHASA AK®D?

Omanounsiii omeem:

Hopmriporka AK®D ITpoH3BOAHTCS JEIIEHHEM BCEX €€ 3HAUCHHI Ha
3HaYeHHe IIPH HYIeBOM Jare (KOTOpOe PaBHO JHCIIEPCHH CHIHAala, eCIIH
cpelHee paBHO HYO): pxx[m] = Rxx[m] / Rxx[0]. CmbIc1 HOpMHPOBaHHOH
AK®: OHa nmokasbsIBaceT CTENEHb THHEHHOH CTaTHCTHYECKOH CBSI3H MEKIY
CEYEHHSIMH ITPOIeCcca, HE 3aBHCAIIYIO OT MOIIHOCTH (JHCIIEPCHH ) CHIHAJA.
Ee 3HauYeHNs Bcerja exaT B HHTepBale oT -1 1o 1. 3xHauenue pxx[0] =1

[1K-6.3
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O3HAYaeT ITOIMHYIO KOPPEISIHIO CHTHaJIa ¢ caMHM cOOO0H. 3HauYeHHS Ha
IPYIHX Jarax IOKa3bIBarOT, HACKOIBKO CHIIBHO CHTHAI "TIOX0XK" Ha CBOKO
CABHHYTYIO KOITHIO B OTHOCHTEJIbHBIX €HHHI[AX.

Yro xapakTepH3yeT B3aHMHAs KoppeJasiHOHHAA (PYHKIIHA NPH
HYJIEBOM JIare H KaK OHAa CBA3aHA ¢ Ko3(pPHIIHEeHTOM KOppeasun?

Omanounnusiii omeen:

[Tpu xyneBom mare (=0 mwin m=0) BK® Rxy| 0] xapakTepusyer
MTHOBEHHYVIO (0e3 CJIBHTa) CTaTHCTHYECKYIO CBSI3b MEXIY B YMSI
CHTHaJIaMH H paBHAa MaTeMaTHYeCKOMY OKHJIaHHIO HX ITPOH3BEICHHS
(E|x*y]). Eci cpemHHe 3HauYeHH S CHTHAJIOB paBHBI HYO, TO RXy[0] paBHa
HX KOBapHAaIIHH.

CBs3b ¢ KO3((QHITHEHTOM KOppellsiHy: HopMHpoBaHHAS Ha MOITHOCTH
curHanoB BK® 1pH HyJIeBOM are gaeT KIacCHYECKHH KO3()(PHIHEHT
koppemsH [ Tupcona: pxy = Rxy[0] / sqrt(Rxx[0] * Ryy[0]). Ora BennumHa
ITOKA3bIBAET CTEIIEHD JIMHEHMHON CBS3H MEXKIY CHTHAJIaMH B OJHH H TOT K€
MOMEHT BPEMEHH.

[1K-8.2

Omunmre aJAropuTM HHQppoBoOro BLMUC/ICHNA OlleHKH B3alMHOM
KoppeaauuoHHOR PYHKIHA (BK®D) mis ABYX JHCKpPeTHBIX CHTHAJIOB.

Omanounnslii omeem:

Jns IByX TUCKPeTHBIX cHTHaIOB X[n| 1 y[n| gmmer N (n=0,... . N-1)
olleHKa BK® mi14 11ara m BeIUMcIIgeTcI aHaAIOTHUYHO AK®D, HO ¢
HCITOIIb30BAaHHEM OTCYETOB H3 Pa3HBIX CHIHAJIOB:

Rxy[m] = (1/(N - |m)) * X x|n] * y[n+m] 11 HecMeIieHHOM OIIEHKH, WIN
Rxy[m]=(1/N) * X x|n] * y[n+m] g1 cMereHHOH OIleHKH.

CyMMHPOBAHHE BEAETCA IO BCEM 11, IS KOTOPBIX 00a MHJEKCca N H n+m
nexatT B nmpejgenax [0, N-1]. J[7Is oTpHIlaTeIbHBIX JarOB BEIUHCISET CS CBSI3E
x[n] ¢ onepexarormyMH OTcUyeTaMH y[n+m].

[T1K-8.2

10

B 4eM COCTOHT OCHOBHAS NMPAKTHYECKAS 3244244, peliaeMas ¢
noMolinbIo aHamsa BK®, n kak no rpagpuxky BKP onpegesmrn
BPEMEHHYIO 3aePRKY MeKIY CHIHAJIAMM?

Omanounnsiii omeem:

OcHOBHas ITpaKTHYecKas 3aJJaua — OOHapyKeHHe H3BeCTHOI'O CHT'HalIa B
IIIyMax H H3MepeHHe BpeMeHHOMH 3aJIepKKH ero mpuxoga. Ecian curHan y[n]
SIBIIIETCS 3aIIYMIIEHHOH H 3aJlepKaHHOH Kormeit cnrHana X[n| (yjn] = A *

[1K-8.2




x[n-D] + oym), To BK® Rxy|[m] OyzaeT HMeTh BhIpaKeHHBIH 3KCTPEMYM
(MaKCHMYM HJIH MHHHMYM, B 3aBHCHMOCTH OT ITOJIIPHOCTH) Ha jlare m = D.
OnpezneneHue 3aaepkkH. HeoOXoaMo HaHTH jIar 1m_ Inax, Ha KOTOPOM
BK® noctHTaeT rmodambHOro 3KCTpeMyMa (110 aOCOIMFOTHOMY 3HAYEHHIO).
OTOT J1ar m_max H OYAET OLIEHKOH BPEMEHHOH 3aJePKKH D MexXay
CHTHAJIaMH.

11

IHouemy npu onenke AK® nepHoan4eCcKoro CHrHajIa (Hampumep,
cepJAevYHOro pATMA) HeCMeINeHHAA OIleHKA MO:KeT ObITh
npeamouT ure/ibHee CMeleHHon?

Omanounnusiii omeen:

JIns aHam3a IIepHOAMYHOCTH BaKHA ITPABIJIbHAS OL[€HKA aMIUTHTYIBI H
ITOIIOKEHHS BTOPHYHBIX ITHKOB AK®, COOTBETCTRYIOIIMX IIEPHOLY CHTHAIIA.
CMeITleHHas Ol[eHKa H3-3a BecOBOro MHokuTend Baprnerra (N-|m|)/N
HCKYCCTBEHHO 3aHHKAET aMIUIHTYAY 3THX ITHKOB Ha OOJBIIHX 1arax. 3TO0
MOZKET HCKa3HTh OLIEHKY IIepHOJa H CAeIaTh MeHee 3aMeTHBIM 3aTyXaHHe
KOPPEJISILIHH ¢ POCTOM JIara, YTo BayKHO, HaIIpHMED, JIS aHaJIM3a
BapHaOEeIIbHOCTH CepAeYHOro purMa. HecMeleHHasa oljeHKa, XOTSI H Oolee
3alIYMIIEHHAS, JTHINEHA 3TOr0 CHCTEMATHYECKOI'O 3aHHKEHHS H IIYUIIE
coxpaHsaeT popmy AK® Ha OOTBIIHX JTarax.

[T1K-8.2

12

Kak u 3a4eM Npou3BOIMTCA HOPMHPOBKA B3aHMHOH KOPPeISIIHOHHOM
GyHKIHMn?

Omanounnsiii omeem:

Hopnmiporka BK® mponszpogurcs o gpopmyne: pxy[m| = Rxy[m] /
sqri(Rxx[0] * Ryy|[0]). 3auem a3t0 HYyx)HO: 1) IIpHBeneHIEe K Oe3pa3MepHOMY
BHY: 3HaueHHSI HOpMHpoBaHHOH BK® nexaT B nuTepBane [-1, 1], uto
IIO3BOIISIET CPAaBHIMBATH CTEIIEHD CBS3H MEKAY Pa3HBIMH ITapaMI CHTHAIIOB,
He3aBHCHMO OT HX a0COIIFOTHOH MOMIHOCTH. 2) MHTepripeTHpYeMOCTb:
3HaueHHe pXy|m| HEMMOCPEeACTBEHHO HHTEPITPETHPYETCA KaK KO3 (HIHEHT
KOPPEISIIH MeKAY CHIHAJIaMH IS TaHHOI'O BPEMEHHOI'O CABHIA 11.
3HaueHHe +1 O3HaYyaeT IMOIHVIO MPSIMYIO JIMHEHHYIO CBS3b, -1 — O00OpaTHYVIO,
() — oTcyTCTBHE THHEHHOH CBS3H JJIS JTaHHOTO JIara.

[1K-8.2

Tema 3.2. OcHOBBI HH(PPOBOro CIEKTPATBHOI0 AHAJIH3A CHIHAJIOB

Ne i/

JagaHue

IIpoBepsieMmbIe
HJIK

Yem NpHHIHIHAILHO OTJIHYAKTCH KJIACCHIECKHE
(HemapaMeT pH4ecKkHe) H napaMeTpHieckiHe MeToJbl HPPOBOro

OIIK-1.2
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CIICKT PAJIBHOTO aHaJH3a?

Omanounsiii omeem:

Kuaccuueckne (HemapamMmerpuieckne) METO/IE (Ha OCHOBE OBICTPOTIO
npeoOpazopaHus Dypbe, MEPHOAOIPaMMBI) pa0OTaKOT HEITOCPEACTBEHHO C
OTCYETAMH CHTHalla, He Jelasl HUKaKHX ITPEAIIONIOKEHH O Ero IIPHPOJIE.
OHH OLIEHHBAIOT CIIEKTP ITyTeM ITPSIMOTO IIpeo0pa30BaHNH A JaHHBIX.
ITapamerpHUuecKkHe MeTOabI CHayajla CTPOST MaTEMaTHYECKYIO MOJETD
CHTHaJIa (HaIIpHMEP, aBTOPErPeCCHOHHYIO ), ITapaMeTPhl KOTOPOH
OLIEHHBAIOTCS IO JJAHHBIM, a 3aTEM aHAJINTHYECKH BEIYHCIISIOT CIIEKTP H3
sTOH MoZielH. [lapaMeTpHyecKiie MeTOIBI MOT'YT JAaTh Oolee IIaJKHe H
pa3pelleHHbIe CIIEKTPBI Ha KOPOTKHX BEIOOPKaX, HO TPeOYIOT IIPaBIIIBHOL O
BEIOOpA THITA H MOPSIKA MOJIEIIH.

Yro TaKoe mucKpeTHoe npeodpazopanne ®ypoe (JAI1P) n kakyro
HH(POPMAIHIO 0 CHTHAJIE OHO IIPEJOCT ABJIsSIeT

Omanounsiii omeem:

JluckpeTHOe npeodpazoBanne Dypre (JI1D) — 3T0 anropurm,

IpeoOpa3 YOIl KOHEYHYIO ITOCIIeJOBATEIbHOCTh N OTCUETOB CHIHAlla X|n]
BO BPEMEHH B JIPYIVIO ITOCIIEAOBATEILHOCTh KOMIDIEKCHBIX uHcen X[k| Toi
K€ JUIMHEBL, IIPEACTABIIIONIYIO CHI'HAII B YaCTOTHOH 00J1acTH. Kaxablin
orcueT X|k] cooTBeTCTBYET aMIIINTYIE H (pa3e CHHYCOHaIbHOH
COCTaBILIIOIIEH cHTHanla Ha yacTtore fx =k * Fs / N, rne Fs — yacTtora
TUCKpeTH3aiuu. TakuM o6pasoMm, 11D packinageIBacT CHTHAII HA CYMMY
rapMOHHK, ITOKa3bIBas, KaKHe YaCTOTHI B HEM ITPHCYTCTBYIOT H C KaKOI
HHTEHCHBHOCTEIO.

OIIK-4.2

JlalTe onpeaeIeHHA AMILIMTYJHOMY CIEKTPY, CIIEKTPY MOIIHOCTH H
CIIeKT pajibHOH ILIOTHOCTH MonHocTH (CIIM). B wem MeKay HUMH
pasHuna?

Omanounnsiii omeem:

e AMILUIMTYAHBLIN COEKTP: |X[k] | — MOJIVYIIbF KOMIUIEKCHBIX
K03 (pPHIIHEHTOB JHCKPeTHOT O IpeoOpa3zoBaHus Dypee. [1oKa3bIBaeT
aAMITIINT VY TApMOHHYECKHX COCTABIISIOII[HX CHTHAJIa Ha
THCKPETHBIX YacToTaxX. M3Mepsercs B efHHHIAX HCXOQHOIO CHIHala
(HarmpuMep, MKB).

e CHoekTp MOIIHOCTH (HepHOIOIPAMMA): P[k] = |X[k]|"2 / N.
IToxa3pIBaeT MOMIHOCTH (SHEPIHIO) Ha I CKPETHRIX YaCTOTaX.
M3MepsieTcs B KBajJipaTax eJHHHI] cHrHaila (MKB-).

¢ CrhnexrpanbHas I1I0THOCTH MoIHOCTH (CIIM): psD[k] =
| X[k]|"2 / (N * Fg) WIHPSD[k] = P[k] / Fs.THe Fs—

[1K-6.3







