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2 AHHOTAIIUA AMCHUITJINHBI

«METOJAbI ObPABOTKHU U AHAJIN3A BUOMEJINILINHCKHUX
CUT'HAJIOB
N JAHHBIX»

JlcIMIIMHA MOCBAIIEHA U3YYSHHUIO Pa3IMYHbIX METOIOB 00paboTKH OroMe-
JTUIMHCKUX CUTHAJIOB U JAaHHBIX, a TAKXKE peai3alli 3TUX METOIOB C HCHOIb30-
BaHHEM COBPEMEHHBIX CHCTEM pa3paboTKu MporpaMMHOro obecrnedenus. Paccmar-
PUBAIOTCS METOIBI AUCKPETHOTO MPEACTABICHUS JaHHBIX, METOIbI IU(PPOBOM (HUITE-
TpaIyy, CTATUCTHYECKUE METOIbI 00pa0OTKH IKCIIEPUMEHTAIBHBIX JaHHBIX, METO-
16l TU(POBOTO CHIEKTPaNbHOTO aHanu3a. [IpuBoasTCS mpUMephl pa3TUYHBIX Kilac-
COB OMOMEIUIIMHCKUX CUTHAJIOB U METOAOB UX 0OpabOTKM Ha Pa3IMYHBIX dTarnax:
npeaBapuTesibHas o0padboTka, nudpoBas GUIbTpalysd, BelIeIeHIEe HH(HOPMATUBHBIX
NPU3HAKOB, pAaCO3HaBaHUE U Kiaccupukaius GopmMbl. PaccMaTprBaroTCst BOIIPOCHI
IPUMEHEHUS OTUCHIBAEMBIX METOJIOB B MTPHOOPAX M CHCTEMaX METUIIMHCKOTO Ha3Ha-

YCHMUA.

SUBJECT SUMMARY

«METHODS OF BIOMEDICAL SIGNALS AND DATA PROCESSING AND
ANALYSIS»

The discipline is devoted to the study of different methods of biomedical data
and signals analysis and to the practical realization of this methods with the use of
modern software development systems. It discusses methods of discreet data pre-
sentation, digital filtering, statistical data processing methods and methods of digi-
tal spectral analysis. Examples of various biomedical signals are given and different
stages of their processing are considered: preliminary processing, digital filtering, in-
formative features detection and also the signals forms classification and recognition.

Application of the studied methods in biomedical devices and systems is discussed.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. I1pu n3ydeHnn JUCIUTUIMHBI 00YYaOIIUECs MOTYyYar0T TEOPETHIECKUE 3HAHMS 110
METO/JaM M aJIropuTMaM 00pabOTKH M aHajdu3a OMOMEIUIIMHCKUX CUTHAJIOB M JIaH-
HBIX, TPUMEHIEMBIM JIJISI AUAaTHOCTUKY COCTOSIHUS MAIlMEeHTA, a TAK)KE MPAKTUYECKUE

HaBbIKHA HpOFpaMMHO-aHFOpHTMHHGCKOﬁ pcain3ain pacCMaTpuBacMbIX MCTOOOB.

2. 3aga4n TUCIIATIIINHEL:

N3yuenre mpuHIIUMIIOB, METOIOB M AJITOPUTMOB 00pa0OTKU U aHAIN3a OMOMEIUIINH-
CKHX CUTHAJIOB M JaHHBIX.

[IpnobpeTeHre HaBBLIKOB IPOrPAMMHUPOBAHUS AJITOPUTMOB IIU(DPOBOI 00PAOOTKH CHUT-
HAJIOB U JAHHBIX.

dopMupoBaHUE YMEHUS MPUMEHSTH MTOJTYISHHBIC 3HAHMS B pa3pabOTKaX, CBI3aHHBIX
C UCCJICIOBAHUEM U MMPOSKTUPOBAHNEM MPOTPAMMHO-aJITOPUTMHUUECKOTO 0OecIede-
HUS TPUOOPOB, CUCTEM U KOMIUIEKCOB OMOMEIUIIMHCKOTO Ha3HAUYCHUS.
O3HakoMJIeHHE ¢ COBPEMEHHBIMU TCHICHIIMSIMU PA3BUTHS KOMITBIOTEPHBIX METO/IOB

dHaJIM3a JaHHBIX U IICPCIICKTUBAMHA UX HCIIOJIB30BAHHA B OMoJ0THUH U MCAUIHUHCE.

3. OcBOEHUE COBPEMEHHBIX 3HAHUH Pa3BUTHUS MHPOPMAIIMOHHBIX TEXHOJIOTUH U Mep-

CIIEKTHB UX HCIIOJIL30BaHMUSA B OMOJIOTHH U MCOUILIUHC.

4. dopMupoBaHUE HABBIKOB PA0OTHI C HAYYHOM JIUTEPATYPOH JIJIs1 CAMOCTOATEIHLHOTO
pelleHrs HayYHO-UCCIeI0BaTeIbCKUX U MPUKIIAIHBIX 3a/1ad B JaHHOW 00JacTH 3Ha-
HUM. YMEHUE NPUMEHTh NOJyUYEHHbIE 3HaHUS B pa3paboTKax, CBA3aHHBIX C HUCCIIe-
JTOBAaHHEM U IPOCKTUPOBAHKEM HH(GOPMAITMOHHOTO 00eCIIeYeHUS TPHUOOPOB, CUCTEM

N KOMIIJIICKCOB 6I/IOMGI[I/II_[I/IHCKOFO Ha3HaA4YCHMU.

5. HOJIY‘ICHI/IG HABbLIKOB HMCIIOJIb30BAHHA COBPECMCHHBIX ITPOTPpaMMHBIX CPEACTB, OpHU-
CHTHUPOBAHHBIX Ha PCHICHHUC 3ada4 aBTOMATHUYCCKOI'O aHajln3a CHUI'HAJIOB. HaBpiku

IpOrpaMMHUPOBAHUS B JAHHON 00IACTH.



3.2 Mecrto nucuuminebl B ctpykrype OITOII

JlucruranHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUILUIMH Y4eOHOTO MJIaHa:
1. «TaopmManimoHHbIE TEXHOJIOTHUNY

2. «MareMaTuueCcKuil aHaInu3)

1 00ecIieynBaeT U3yUEHUE MOCICIYIOMINX TUCITUTIIINH

1. «KoMIbrOTE€pHBIE TEXHOJIOTUU B MEUKO-OMOJIOTHYECKON MPAKTUKE)

2. «OCHOBBI OpraHU3aluy HAyYHBIX UCCIEIOBAaHUN

3. «IIporpammHbIe cpeacTBa 00paOOTKH OMOMEIUITMHCKUX TaHHBIX)



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

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

OIIK-3 Crnioco0OeH MpoBOAUTh SKCIEPUMEHTAJIbHBIE UCCIEIOBaHUS U U3MEPEHMUS,

o0OpabaTbIBaTh U MPEJCTABIATH MOJyUYEHHBIE JaHHbIE C YYETOM crierudpu-
K1 OMOTEXHUYECKUX CHCTEM M TEXHOJIOTUN

OIlIK-3.1 Buibupaem u ucnonvzyem coomeemcmayiowjue pecypcol, cospemenHvie me-
MOOUKU U 060pydosanue 0Jisi NPOBeOeHUsl IKCNEPUMEHMANbHBIX UCCIE008d-
HUU U U3MepeHull

OIIK-3.2 Obpabamvisaem u npedcmaeiiem noy4yeHHble IKCNEPUMEHMAbHbIE OaH-
Hble 0/1 NOyYeHUsi 000CHOBAHHBIX 8bl8000E




4.1

4 COAEP KAHUE JUCHUIIJIMHDBI

Coneprxanue pa3aejioB IUCHUIINHBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,
n/n au a4 au au
1 JuckpeTnsanus 1 KBAaHTOBAaHUE CUTHAJIOB 0.25 2 1 14
2 | OcHOBHbIEC OHATHS TUHEHHON TUPPOBOH PUIBTpaLIUU 0.25 16
3 | YacToTHbIE XapaKTepUCTUKU IIU(PPOBHIX (PHIBTPOB 0.25 2 18
4 | HepexypcuBHBIE U PEKYPCHUBHBIEC IU(PPOBBIC (PUIBTPHI 0.25 2 1 18
5 | AnmantuBHas nudposas GrIbTpanus 0.25 2 18
6 | Ludposbie o11eHKN aBTOKOPPESAIMOHHON 1 B3auMHOU Kop- | 0.25 2 1 21
peNSILMOHHON (DYHKIIHI
7 | OcHOBBI IUGPOBOTO CIEKTPATHLHOTO aHAJIW3a CUTHAJIOB 0.25 2 1 26
8 | 0O630p MeTonoB 1uppoBoit 06padoTkn IKI" u D3I 0.25 31
Hroro, au 2 12 4 162
W3 HUX a4 Ha KOHTPOJIb 0 0 0 4
OO0mast TpyJ0€MKOCTh OCBOEHHUS, a4/3e 180/5

4.1.2 Copepxanue

Ne
n/n

HaunmeHnoBaHue TeMbI Conep:xkanue
JUCUHHUILTHHBI

1

JluckpeTusanusi ¥ KBaHTOBaHUE | AHAJOTOBBIC (HEMIPEPHIBHBIE) U AUCKPETHBIC (ITU(POBHIC)
CUTHAJIOB curHajbl. JIocTOMHCTBA ¥ HEIOCTAaTKU aHAJIOTOBOM U I -
poBoii 00paboTku curHanoB. [loHsATHS aHamOTO-IUGPO-
BOro mpeoOpazoBanus. [luckperusanusi 1 KBaHTOBaHUE.
JluckpeTruzanuus: THTEpBaJl JUCKPETU3ALMH, YACTOTa JUC-
Kkperuzauuu. Teopema orcuéroB, GopMynupoBKa U (u-
3u4ecKuil cMbici. Hanoxenue, MaCKupoBaHUE CIIEKTPOB.
JemoHcTpanus 3QQeKTa HaIOKESHHS C TOMOIIbI0 TPH-
TOHOMETPHUUYECKUX BBIKJIATOK. [IpakTHuecKkre BBIBOIBI U3
Teopembl oTcu€ToB. KBantoBanue: Koneunocts 1mudpoBo-
ro TMpeACTaBlIeHUs, YPOBHU KBAHTOBAHMS, OIIMOKA KBaH-
TOBaHMs, MUHaMU4Yeckuii auanazon AL, yncio ypoBHei
KBaHTOBaHMs, pa3psaHoctb ALIIL.

OcHoBHBIE TOHATUS JUHEHHOW | O00OHmIEHHOE pa3HOCTHOE ypaBHEHHE HU(POBOTO (HUIIb-
uupoBoil puiIbTpanuu Tpa. Kiaccudpukanus nuppoBeix GUIBTPOB MO BUIY aM-
TUTATYTHO-9aCTOTHBIX XapakTepucTuk. CTpYKTypHast Cxe-
Ma 1udposoro guiisTpa. IMmynbcHas M mepexomHas xa-
PaKTEPUCTUKU.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

YacroTrHblE XapaKTEepUCTUKU
UPPOBBIX PUIBTPOB

YacToTHbIE XapaKTepuCcTUKU L poBoro Gpuisrpa: AUX u
@UX, ux ¢u3MUecKuil CMBICI. Z-peodpa3oBaHUE U €ro
WCTIOJIb30BaHME JJISI ONpPEICNCHHUs MEepeaaTouHon (yHK-
MU TUPPoBOro (GuiabTpa. Z-mioCKOCTh B MOJIAPHBIX KO-
opauHatax. Hynu u momroca nepenarouHoil pyHKIuMU Ha
KOMIUIEKCHOW TUTIOCKOCTH. YCIIOBHSI YCTOWYMBOCTH HH(}-
poBOro gpuiabTpa. AHATUTUYECKUHA CIIOCOO OIpeeneHHs
nepenarouyHo GpyHkuu mudposoro puasrpa. ['paduye-
CKO€ OTIpe/IeJIEHNE YaCTOTHBIX XapaKTePUCTUK LU(POBOTO
¢buibTpa.

HepekypcuBHBIE U peKYpPCHUBHBIC
udpoBbIe PUITBTPHI

CpaBHUTEIIEHBIC XapaKTEPUCTHKN HEPEKYPCHBHBIX H pe-
KYPCUBHBIX (QHIBTPOB. YcimoBus JquHeriHocTHn OUX Hepe-
KypcuBHOTO ItudpoBoro ¢unsrpa. [{udposoe auddepen-
mupoBanue. [{udpoBoe nnTerpuposanue. Ounbrpol bar-
TepBOPTA.

AnantuBHas 1M@poBas (uiIb-
Tpauus

[IpyHIMD aganTUBHOW KOMIEHCAIIMM TOMEX. AJanTHB-
HBIH HU(POBOIM PUIBTP CETEBOM HaBOIKH.

[{udpoBbie OLIEHKH aBTOKOppe-
JSILIMOHHOW M B3aUMHOW KOppe-
TSIUOHHON (pyHKITUI

Astokoppensunonnas ¢ynkuus (AK®D) u B3aumHas kop-
permsinuonHast ¢yHkuus (BK®). Berumcnenue oneHok
AK® u BK® udpossim ciocodoM. CMeménHast 1 HecMme-
ménHas oteHkn AK® u BK®. HopmupoBaHHast u HEHOP-
MupoBaHHas onleHKn AK® u BKO.

OcHOBBI IU(POBOTO CHEKTPAIIb-
HOTO aHAJIM3a CUTHAJIOB

Knaccuueckne u mapameTpuyeckue MeToibl LU(POBO-
ro CIeKTpalbHOro aHanusa. JluckpeTrHoe mMmpeoOpas3oBa-
Hue Pyppe. AMIUIMTYIHBIN CIIEKTP, CHEKTP MOLHOCTH U
CIEKTpaJIbHas! IVIOTHOCTh MOLTHOCTH. AJITOPUTM OBICTPO-
ro npeoOpazoBanusi Pypee. [locneaoBaTeIbHOCTH ATANOB
CA Ha ocHoBe ObIcTporo npeodpazoBanus Oypwe. Tunuy-
Has nocienoarenbHOCcTh 31anoB CA Ha ocHoBe BIIO.
CrnekTpanbHas yTeuka U MCIOJIb30BaHne OKOH. [loBbiie-
HUE€ CTaTUCTUYECKOM YCTOMYUBOCTH CIIEKTPAIBHON OLCH-
ku. [lapamerpruueckue MeToabl CIEKTPAIbHOTO aHAIIN3A,
MOJI€NIb aBTOPErPECCUH -CKOJIB3SIIET0 CPEAHET0 U €€ UC-
I10JIb30BaHUE ISl TOJIyYEHUS CIIEKTPAJIbHON OLICHKH.

00630p MeTo0B (P POBOIT 0Opa-
o6otku OKI" u D0I

[Ipumenenne uudpoBoit QuiupTpanuu st 00pabOTKU
OKI. Crnekrpansubiii ananu3 OKI. KoppensunonHsli
ananu3 curdanoB OKI' u O3I. CnekrpanbHbIil aHaIU3 Ba-
pHabebHOCTH CEpIEUHOrO PUTMA.

4.2 IlepedeHb J1a0OpPaTOPHBIX padoT

HaumeHnoBanne 1adopaTtopHoii padoTsbl

KosmmuecTBo ayn. yacos

1. Teopema orcueToB 1 YHPEKT HATOKESHHS 2

2. lndposas punsrparms KT

3. Koppensimmonnsiii ananuz 930 2
4. Cnextpanbubii aHanu3 OKI 2
5. AnanTuBHBINA GUIBTP CETEBOM HABOAKH 2




HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos
6. AHanu3 MyJIbCOKCUMETPUYECKOTO CUTHAJa 2
Htoro 12

4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH

HpﬁKTH‘I@CKI/IC 3aHATHUA HC IPCAYCMOTPCHEIL.

4.4 KypcoBoe npoeKkTupOBaHHe

Lens pabotsl (mpoekra): [IpakTudeckoe ocBoeHHe METO0B U(PPOBOIT 00pabOTKH

OMOMEIMIIMHCKUX JaHHBIX B cpene nporpammupoBanuss MATLAB.

Coneprxanue pabotsl (IpoekTa): PermaemMblie B KypcoBoii paboTe 3a1a4u:
*Pa3zpabotka rmudpoBoro ¢puasTpa ¢ 3aJaHHBIMU XapaKTEPUCTUKAMH 1 €T0 POTrpaMM-
Hasl pean3aimsl.

*Pacuét KoppenaMOHHBIX (QYHKITUN 3aTaHHBIX OMOMEIUIIMHCKAX CUTHAJIOB.
*CrieKTpaJIbHBIN aHAIN3 3aJJaHHBIX OMOMEIUITUHCKIX CUTHAJIOB.

*Pa3zpaboTka moyib30BaTeIbCKOro HHTEpdeiica mporpaMMbl, HATIISTHO IEMOHCTPUPY-
IOIEH IEWCTBUE PeaTM30BaHHBIX METOJIOB 00pa0OTKU U aHaIM3a OMOMEIUITTHCKIX
CUTHAJIOB.

KypcoBas pabota, BeITIOTHSIEMAasi CTYyACHTaMH, JIOJDKHA COIEPKATh CICTYIOIINE Ma-
TEpHUAJIbI:

*33/IaHKME Ha KypCOBYIO padoTy;

*KpaTKuii 0030p paccMaTpuBaeMoil B IPOEKTE MPOOIEeMbI aHATH3a OMOMETUIIMHCKHUX
CUTHAJIOB (MPOMCXOXKJICHHE M OCHOBHBIC CBOMCTBA CHUTHAJIOB, 3aJja4d aBTOMaTHYe-
CKOTO aHaJIN3a, KpaTKOe OMHUCAHUE METOJIOB, TIPUMEHSIEMbIX B JaHHOM 3aJ[aHUN);
*OMMHMCaHne pa3paboTaHHOTO IU(PPOBOTO (PHIBTpa, BKIIOYAIONIEE BCE MEPEUUCTICH-
HbIE B 3a1aHUN (DOPMBI TIpeACTaBICHHS (DUIIBTPA, a TAK)KE SKPaHHYIO (OPMY CECCUU
ytuntel MATLAB “Filter Design and Analysis Tool”;

*3KpaHHbIe (DOPMBI pa3pabOTaHHOMW MPOTrpaMMBI BO BCEX MPETYCMOTPEHHBIX PEKHU-

Max paboThI;




*TEKCTHI pa3pabOTaHHBIX POTPAMM;

*aHaJIN3 MOJIy4aeMbIX TPOTPAMMOI pe3ylIbTaToB.

TpeboBanus k opopmiieHUIO U caaue padoThI:

*o(hopmIIeHHE TTOSICHUTENBbHOM 3allMCKU Ha KypCOBYIO pa0OTy BBIMOJIHSIETCS B COOT-
BETCTBUU C TPEOOBAHUSAMU K CTyZleHUeCKUM paboTam npunatsiM B CIIOI'OTY JIDTU.
3amuTa KypcoBoi pabOThl OCYLIECTBISETCS B COOTBETCTBUU ¢ TpeboBaHusamu «Ilo-
JIOKEHUS O TPOMEKYTOUHOM aTTeCTalluny;

*00BeM pabOTHI IOJHKEH COCTaBIATh He MeHee 20 cTpaHull Oe3 ydyeTa TEKCTOB Mpo-
rpaMm;

eriepes opopmiIeHHEM PabOTHI MPENOIaBaATENIO JOKHA OBITh MPECTaBICHA Ha MPO-
BEPKY pazpaboTaHHas MporpamMmma;

*OKOHYATEJIbHBIN BapUAHT MPOrPAMMBI JODKEH OBITh MPEICTaBIeH KaKk Ha Oymak-
HOM HOCHTEJE, TaK ¥ B JICKTPOHHOM BH/IE;

*KOJIMYECTBO MCTIOJIb30BAHHBIX UCTOYHUKOB JIOJKHO COCTABJIATH HE MCHEE IIATH;

*B XOJI€ 3aIUTHl O0YYAIOIIHMICS JOHKEH IPOJIEMOHCTPUPOBATh KaK yMEHHE pa3zpabda-
THIBATh MPOTPAMMBI, TaK M 3HAHUS TI0 CYIIIECTBY UCTIOIB3YEMBIX METOJIOB 00paOOTKH

JaHHBIX W 110 MHTCPIIPCTAINUH ITIOJIYUCHHDBIX PC3YJILTATOB..

TeMmbr:

Ne Ha3zBanue teMbl IlepeBoxa Tembl
n/n

1 | CpaBautensHbIi ananu3 DKI' B HOpMe U Tipu
MaTOJIOTUU

4.5 Pedepar

Pedepar He mpegycmoTpeH.

4.6 HWuauBuayajbHOE JOMAIIIHEE 3alaHHUe

OO6yuaromemycs 3a09HOM (popmMbl 00ydeHUsT HEOOXOAUMO BBHITIOJIHUTH JOMAILIHIOI0

KOHTPOJIbHYI0 padory.

10



3aaHie HAa JTOMALITHIOK KOHTPOJIbHYIO padoTy:

3agadei CTyIeHTa SBIIIETCA CaMOCTOSITEIbHOE O3HAKOMIIEHUE C TEMaMU:
-IludpoBbie OLIEHKH aBTOKOPPEISALMOHHON U B3aUMHOU KOPPENISIIMOHHON (PYHKIIHIA
- OCHOBBI IM(PPOBOTO CIEKTPATLHOTO aHAJIN3a CUTHAJIOB

U TIOATOTOBKA IO HUM KOHCIIEKTa B 00BbEéMe 15-20 cTpanun. s sToro ydamuics
MOXXET MCII0JIb30BaTh OCHOBHYIO JIUTEpaTypy, YKa3aHHYIO B JaHHOW paboueil mpo-

I'paMMC, a TaKXKC JFOOBIC APYIruc I/IH(I)OpMaI_II/IOHHBIC HNCTOYHHKH.

Odopmnenue paboTbl OCYIIECTBISIETCS 10 MPUHITHIM B YHUBepcuTeTe « TpeboBa-
HUSM K OPOPMIICHUIO HayYHO-TEXHUUECKUX 0TUeTOB”. OpUEHTUPOBOYHAS TPYAOEM-

KOCTb KOHTPOJIbHOM padboTh! 20 9acoB.

4.7 JloxJaan

Jlokiian HE IPETyCMOTPEH.

4.8 Keiic

Keiic He mpegycMOTpeH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe o0ecnevyeHne CaMoCTOATeIbHOM pa-

00ThBI

N3yuyeHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON pabOTON CTY/IEeH-
TOB C PEKOMEHJOBAaHHBIMH IPEIOAABATEIEM JIUTEPATYPHBIMA UCTOYHUKAMHU U UH-

dbopManmoHHBIMU pecypcamu ceTu MHTepHer.

[InannpoBaHue BpEMEHH JIJISl U3YUEHUS TUCHIUTITMHBI OCYIIECTBIISIETCS HA BECh
nepuoj 00yueHus, mperycMaTpuBas pU TOM PETYJIIPHOE MOBTOPEHUE MPOHACHHO-
ro marepuayia. O0yyaromumMcs, B paMKax BHEAyJUTOPHOW CaMOCTOSITEIbHON pabo-
ThI, HEOOXOJUMO PETYIISPHO JOMOJIHATH CBECHUSIMU U3 JIMTEPATYPHBIX UICTOUHUKOB

Marcpuall, BaKOHCHeKTHpOBaHHBIfI Ha JICKIIUAX. HpI/I 9TOM Ha OCHOBC M3YUCHH:A PC-
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KOMEHIOBAHHOM JIUTEPaTyPhl 11E71€CO00Pa3HO COCTABUTH KOHCIIEKT OCHOBHBIX IOJI0-
YKEHUM, TEPMUHOB U OTIPEICIICHUHN, HEOOXOUMBIX JJIs1 OCBOCHHUS Pa3/IeioB yueOHOM

JIUCILIUIIINHEL.

Oco0oe mecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUs
¥ KOHTPOJISI CaMOCTOATEIbHOM padoThl. KoHCynbTHpOBaHue npeanoiaaraeT 0coobM
00pa3oM OpraHu30BaHHOE B3aWMOJICHCTBHE MEXKTy MPETIOAaBaTeNIeM U CTY/ICHTaMHU,
IPY 3TOM MPEATOINIAraeTcs, YTO KOHCYJIBTAHT TMOO0 3HAET TOTOBOE PEIIeHUE, KOTOPOE
OH MOXET MPEANHUCaTh KOHCYIBTUPYEMOMY, JINOO OH BIIAJEET COCOOAMU ACSTENb-

HOCTH, KOTOPbIE YKa3bIBAIOT MIYTh PELICHUS MPOOIEMBI.

CaMocToSTeNnbHOE U3yUYeHHUE CTYy[ACHTaMU TEOPETUYECKUX OCHOB JUCIMILIU-
HbI 00€CIIEYeHO HEOOXOIUMbIMU Y4€OHO-METOANYECKUMU MaTepruanaMu (y4eOHUKH,
yueOHbIe TOCOOUS, KOHCIIEKT JIEKIIUH U T.II.), BBIMOJIHEHHBIMHU B TIEUATHOM WJTH JIEK-

TPOHHOM BHJIE.

[To kaxx011 TeMe copeprkanus padbodeil MporpaMmMbl MOTYT OBITh IIPETYCMOT-
pPEHBI UHIMBUTyaJIbHBIE JOMAIIHKE 3aJaHus (pacueTHO-Tpaduyeckue padoThl, pe-

¢deparbl, KOHCIEKTHI U3YYEeHHOTO MaTepuana, TOKIaabl U T.01.).

N3ydenue cTyqeHTaMu JUCIUIUIMHBI COTPOBOXKIAETCS MPOBEICHUEM PETYJIIAP-
HBIX KOHCYJIBTAlMK TIperoaaBaTesieid, 00eCIeUnBaOIINX TPAKTHICCKUE 3aHIATHS 110
TUCLUIUIMHE, 3a CUeT OI0HKETa BPEMEHH, OTBOJAMMOTO Ha KOHCYJIBTAIMHU (BHEAYyIH-

TOPHBIC 3aHATHUA, OTHOCAIIUCCA K PA3ACITYy «CaMOCTOsATEILHBIC YaChl I U3YyUCHUSA

JTUCITUTIUHBI ).
Texymas CPC IIpumepHas
TPYA0EMKOCTb, a4

Pabota ¢ neKnMoHHBIM MaTepuaIoM, ¢ y4eOHOM JTuTeparypon 42
Onepesxaromias caMocTosiTeNIbHast paboTa (M3yuyeHre HOBOTO Mare-

pHana 10 ero U3JI0KEeHUs Ha 3aHATUAX ) 8
CamocTosATeIbHOE U3yUYEHHE PA3/IeNIOB JUCLUIUINHBI 46
BeinonHnenue fOManIHUX 3alaHUM, JOMAITHUX KOHTPOJIBHBIX paboT 8
[ToaroroBka Kk mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKHUM 3aHATUSAM 13
[ToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 8
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Texymas CPC IIpumepHas
TPYI0E€MKOCTh, a4

Brinonnenue pacueTHO-rpaduyeckux padot 0
BrinonHeHne KypcoBOro npoeKkTa Win KypcoBoil paboTsl 18
[Towck, u3ydeHne u mpe3eHTanus HHPOPMAIUH 10 3aaHHOH Mpo-

Oneme, aHAIM3 HAYYHBIX MyOJTUKAIUH 110 3aJaHHON TeMe 15
Pabora Hax MeXIUCHUIUIMHAPHBIM POEKTOM 0
AHanu3 JaHHBIX M0 33JJaHHOW TEME, BBIIIOJIHEHUE PacyeTOB, COCTAB-

JIEHUE CXEM U MOJIeJIei, Ha OCHOBE COOpPaHHBIX JaHHBIX 0
[ToaroroBka k 3auery, Au¢hepeHIPOBAHHOMY 3a4eTy, SK3aMEHY 4
HUTOI'O CPC 162
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 Panraiisn, Panrapamk Mangasm. Ananus OMOMETUIIMHCKUAX CUTHANIOB [ TekcT] 174
: TIPAKT. TOAXON : yueb. mocoOue njsi By30B MO HANPABICHUIO MOATOT. JH-
oM. crienuanuctoB 200400 (653900) ”buomen. TeXHUKA TIO CIIEIUAITBHO-
ctam 200401 (190500) “buorexH. u Men. ammaparbl u cuctemsr”, 200402
(190600) "NHxeHepHOE 1710 B MEMKO-OHOJI. IMPAKTHKE” ¥ HAIPABJICHHUIO ITOJI-
rot. 6akanaBpoB ¥ MaructpoB 200300 (553400) “buoMeauiMHCKass WHKEHE-

pus” / P.M. Panraiisy ; nep. c auri. A. H. Kanunanuenko nox pen. A. I1. Hemup-
ko, 2007. -439 c.

2 Hemwupko, Anaronumii [laBnoBud. Maremarndeckuil aHain3 OMOMETUITTHCKUX 36
curHayoB u ganHbIX [Tekcr] / A. I1. Hemupko, JI. A. Manwuino, A. H. Kanunau-
genko, 2017. -246 c.

3 Kamuanuenko, Anekcannp HukonmaeBuu. [{udpoBas oOpaboTka curHANIOB B 20
MEIUITMHCKUX mpubopax u cuctemax [Tekcrt] : yued. mocobue / A. H. Kanu-
HH4eHKo, 2022. -99 c.

JlomonHuTeNnbHas TUTEparypa

1 Xemmunr, Puuapn B. Hudpossie ¢punbrpsl [Texer] / P.B. XemmuHr ; mep. ¢ 29
ann1. B.W. Epmumuna ; nox pen. A.M. Tpaxrmana, 1980. -224 c.

2 Maprut-mit., Crennu Jlopenc. LndpoBoii ciekTpaibHbIi aHATIN3 U €r0 MPUIo- 23
xerwust [ Texct] : mororpadwus / C. JI. Maprmn-mit.; [ep. ¢ aam. O. . Xabaposa
u I. A.Cunoposoit; [Tox pen. U. C. Pepkaka, 1990. -584 c. c.

3 MUKpOKOMIIBIOTEPHBIE METULIMHCKUE CUCTEMBI. [ [poekTupoBaHne 1 mpuMeHe- 16
Hus [Tekcr] : monorpadus / I.®dypuo, [.Mdac, I.Cnpenrep u ap; Ilox pen.
V. Tomnkunca, JIx.Ya06ctepa; [lep. ¢ anmn. nmox pea. E.A.Ymproxuna, 1983. -
544 c.

5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH NTUCHUIIJITMHBI

Ne i/t DJIeKTPOHHBIN aapec

1 The Research Resource for Complex Physiologic Signalshttp://www.physionet.org
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5.3 Anpec caiita Kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?id=11784
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlns muctutimnabl «MeToael 00paboTKH M aHaIM3a OMOMEIUITMHCKUX CHUTHA-
JIOB ¥ JIAHHBIX» MPEAYCMOTPEHBI ClIeTyIonre (hOPMBI MPOMEKYTOUHON aTTSCTAIINH:

3a4eT C OLICHKOMH.

3adeT ¢ OLICHKOM

Ouenka Onucanue

HeynosnerBoputenbHo Kypc He ocBoeH. CTyaeHT UCTIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUTLINHBI

VY1oBIIETBOPUTENHHO CryzneHT B LeJOM OBIaJeNl KypcoM, HO HEKOTOPbIE pa3Jieibl
OCBOEHBI Ha YPOBHE OIpeIeIeHUN U (OPMYIUPOBOK TEOPEM

XOpOH_IO CTy,I[eHT OBJIAACII KYpCOM, HO B OTACJIbHBIX BOIIPOCAX UCIBITHI-
BaCT 3aTPyAHCHHA. VYMmeer peuarsb 3aaa4un

OtnuuHo CryneHT neMOHCTPUPYET IOJIHOE OBJIAJCHHE KYpPCOM, CIOCO-
O€H NMPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PELICHUH KOHKPET-
HBIX 3a/a4.
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OcobGeHHoCTH 1O0MyCKA

YcnoBusamu gonycka k AudpepeHinaibHOMy 3a4€Ty SBISIOTCS: MOCENAEMOCTh
JIEKIUI U TPAKTUYECKUX 3aHATUI HE MeHee 70 %; BBIMOTHEHHE 2-X TECTOB C OI[CHKA-

2 9

MU “OTJIMYHO, ”XOPOIIO’ WU ~yAOBIETBOPUTEIBHO  ; BHIIIOJTHEHUE U 3aIUTa BCEX
J1a060paTOpHBIX paldOT; 3aIKUTa KypcoBOM pabOThI C OIIEHKON ~OTAUYHO”, ~’XOpOoIo”
WK yJIOBJIETBOPUTENIHHO ’; BBIMIOJHEHUE JOMAITHEH KOHTPOJILHON pabOThI C OIICH-
KOM OTIMYHO”, ”XOPOIIO” WU ~YIOBJIETBOPUTEILHO .

Ha nuddepenunanbHom 3aué€re CTYIEHT MOTydaeT OWIIET, COAEpKAILUMA ABa Teope-
TUYECKHUX BOIPOCA.

Kputepuu BbicTaBICHUS OLICHKH 32 3a4€T:

*«OTIIMYHOY» -00a BOIIPOCA PACKPHITHI OJIHOCTHIO;

*«XOPOIIIO» -OJIMH M3 BOMPOCOB PACKPBHIT HE IMOJHOCTHIO, HO MPOOEThl HE UMEIOT
MPUHIUITHATIBHOTO 3HAYCHNS,

*«yOBJIETBOPUTEILHO» -OJIUH U3 BOIIPOCOB HE PACKPHIT UM U3JI0KEH C CYIIECTBEH-
HBIMU IIpo0eIamMu, IpH YCIOBUH, YTO BTOPOH BOMPOC PACKPHIT MOJHOCTHIO;
*«HEYJOBJIETBOPUTEILHO» -OTCYTCTBYET ITPABUJIbHBIN OTBET Ha 00a BOITPOCA UIU CO-
JEp>KaHUE OTBETA HE COOTBETCTBYET MOCTABIEHHBIM BOIIPOCAM.

Hrorosas oneHka pacCUYMTHIBAETCA KaK cpeiHee apu(pMETHUECKOE OLICHOK 3a TECTHI,

JIOMAIIIHIOI0 KOHTPOJIbHYIO paboTy U cobecenoBanre Ha qudepeHimanbHoM 3a4é-

TC.

6.2 OueHouyHble MaTepUaJIbl IS MPOBEACHUSA TEKYLIEr0 KOHTPOJIS U IpPoMe-

’KYTOUYHOI arTecTanu 00y4aouuxcs 1o JUCHUIJINHE

Bonpocsl k n1udd.3auery

Ne m/m Onucanne
1 OCHOBHBIE BUIBI OMOMEIUIIMHCKUX CUTHAJIOB
2 OCHOBHLI@ 3aa4u aHajin3a 6HOMC,Z[I/IL[I/IHCKI/IX CUT'HAJIOB U OCHOBHBIC HpOGHeMbI CBsA3aH-
HBIC C aHAJIN30M 6I/IOM€III/ILII/IHCKI/IX CUT'HAJIOB.
3 [Iymbl 1 TOMEXH NP ChEéMe OMOMETUITMHCKUX CUTHANIOB. Kiaccudukaryst 1 OCHOBHBIE
XapaKTepI/ICTI/IKI/I
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4 MeTon CHHXPOHHOTO YCPEIHEHUSI TPH aHaJIN3€ OMOMETUIIMHCKUX CUTHAJIOB.

5 Hudposas punsrpanus. Bunel u xapakrepucTuku HUGpOBbIX (GUIBTPOB.

6 @UIBTPHI CKOIB3SIIETO CPETHETO

7 Omnepatopsl 151 yCTpaHEHHs] HU3KOYACTOTHBIX apTe(akToB, OCHOBAaHHbIE Ha MPOU3BOI-
HOMN

8 OunbTpbl HIKHUX YacToT bartepBopra

9 OuIBTPbI BEpXHUX YacToT barrepBopra

10 PesxekTopHbIi 1 TpeOEHYATHIN (PUIBTPHI VIS yCTPAHEHUS IEPHOANYECKUX apTe(aKToB

11 ®unsTp Bunepa

12 OO0HapyxeHre COOBITHIA TTPH aHATN3e OMOMETUITMHCKUX CUTHAIIOB. BUIBI cOOBITHIT

13 Mertonsr o6Hapyxenust QRS-komruiekca, OCHOBaHHBIE Ha MPOU3BOAHBIX.

14 Anroputm obHapyxeHust QRS-kommuiekca [1ana-TomnkuHca.

15 Hcnonp3oBaHue KOppesalMOHHOTO aHalu3a 11 oOHapykeHus puTMoB DT

16 AnropuTt™M 00HapYKEHHsI KOMIUIEKCA CTaiiK-BoJIHA B curHasie DI Ha OCHOBE COIMOCTaB-
JIEHUs ¢ 00pa3IoM.

17 Korepentnslii ananu3 kanaiao 29I

18 Anroputmbl 00HapyxeHus P-3yOma B curnanax 391

19 JHuckperHoe npeodpazoanue Oypre. OcHOBHBIE CBOMCTBA J{HMCKpEeTHOTO MPeodpazoBa-
Husa Oypee.

20 Onenka (GyHKIUH CIIEKTPaIbHOM MIOTHOCTH MoIHOCTHU. [lepronorpamma.

21 O1eHKa aBTOKOPPESIIUOHHON (QyHKIHH

22 MoMeHTB! (pyHKIIUN CIEKTPAIbHON MIOTHOCTH MOUTHOCTU. OTHOLIEHMSI CIIEKTPaIbHBIX
MOLIHOCTEN

23 ANTOPUTMBI pacrio3HaBaHUsS 00Pa30B Ha OCHOBE O0OyUYEHUs C yuuTeneM. J[McCKkpuMrHaHT-
Hble U pewatonye GyHkuun. OyHkiuu paccrosaus. [Ipasuiio Ommxkaiiiero cocena.

24 AJNTopuTMBI pacio3HaBaHUs 00pa30B HAa OCHOBE 0OydeHus 0e3 yuurtess. MeTossl U aj-
TOPUTMBI MIOMCKA KJIaCTEPOB.

25 AJTOpUTMBI pacrio3HaBaHHs 00OPa30B HA OCHOBE BEPOSITHOCTHBIX MOJIENEH U CTaTUCTH-

YECKUX PEIICHHUI.

dopma OusIeTa

MuHucTepCcTBO HAyKH U BhICcIIero oopa3zoBanus Poccuiickoit deneparuun

OI'AOY BO «Cankr-IletepOyprckuil rocyaapCTBEHHBIN 3JEKTPOTEXHUUECKUN

yHuBepcutet «JIDTW» umenu B.M. Yabsnosa (Jlenuna)»

BWIET JUIS1 JTU®®EPEHIUAJILHOTO 3AUETA Ne 1

JucuumiHa: «MeToabl 00padoTKM M aHAJIM3a OMOMEINIIUHCKUX CUTHA-
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JOB M JaHHBIX» OUBC

1. PesxekTOpHBIN U TpeOEHUYATHIN PUIBTPBI 11 YCTPAHEHUS EPUOANYECKUX

apredakToB
2. Ouenka ¢yHKIIUU CIEKTPAIbHON TUIOTHOCTH MOIHOCTH. [lepuomorpamMma.
YTBEPXJIAO
3aB. kad. BTC a.1.H., npod. 3.M.
IOnpames
OO0pa3ubl 3a1a4 (3aaHNI) 111 KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT
TecToBbIe 3aganus Ne 1
Bomnpoc 1: Yacrora nuckpernzanuu curaana 300 ['m.
Curnan npenacrasisieT coOoi cunycouay ¢ yacrorot 170 I'm.

Omnpenenuts 3HaUYeHHUE YacTOThI B Ararna3zoHe ot 0 I' mo 150 I', koTopast Oy-

JIeT HAOMI0aThCsl B TUCKPETHOM CUTHAJIE B pe3yabpTare dpekra HalIoKEeHHUS.

Bormpoc 2: 3agansl creayroomuye mapaMmeTpsl aHamoro-nudpoBoro mpeodpaso-

BaTEJIA:
Pa3max nuHamudeckoro nuamnazona 8 B, paspsanocts 11 Out.
Onpenennuth BeMunHy mara kBantoBanus ALIL
TecToBbIe 3aganus Ne 2

Bomnpoc 1: I[Ipu BEIYMCIEHUN CHEKTPATIbHOMN MIOTHOCTH MOIIIHOCTH C UCIIOJb-
30BaHHEM ObIcTporo npeodpazoBanusi Oypoe (BIID) B pe3ynbrare 10NOJIHEHHS HY-
JsIMU (pparMeHTa CUrHaja, MepBoHaYaIbHO coaepxkasiiero 200 orcu€roB kod3pdu-

[UECHT NOTEPU MOIIIHOCTH OKa3aJcs paBHbIM 2,56
OnpenenuTs:

- pa3Mep MaccuBa, UCIIOJIb30BAHHOTO I BbIurcIeHus bI1D
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- BBIATPBILI B UUCJIE OINIEPALIUH, ITOJYYEHHBIN 32 CUET UCTIOIb30BaHus bII1D.

Bomnpoc 2: B pe3ynbrare ycpenHeHHs CUTHaIa METOJIOM CHHXPOHHOIO HAKOII-
JeHus ObLIO MOTYYeHO 3HaYeHHe OTHOIIeHUs curHaji/mrym: SNR=50:1. OtHomenue

CUTHAJI/IIYM B UCXOIHOM CHUTHaJje paBHs1oCch: SNR=2:1.

OnpenenuTtpb, KAKOE YUCII0 YCPEAHEHUHN OBLIIO BBIMIOJIHEHO.

Bech KOMIUIEKT KOHTPOJIBHO-U3MEPUTETBHBIX MAaTEpPUAJIOB JIJIsl IPOBEPKHU chop-
MHUPOBAHHOCTH KOMIETEHIIMH (MHIMKATOpa KOMIIETEHIIMH) Pa3MEIIEH B 3aKpbITOU

4acTH 10 aJipecy, yKa3aHHOMY B 1I. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
5 JluckpeTnsanys 1 KBAaHTOBAHUE CUTHAJIOB

6 OcHOBHBIE MOHATHUS TMHEHHOU 1T POBOI PunbTpanuu

7 HepekypcuBHble U peKypcuBHbIE IU(DPOBBIE (DUITBTPEI

8

9

10 Tect

11 udpoBbie OIIEHKH aBTOKOPPEISIMOHHON U B3aUMHOU KOppe-

12 JSUUOHHON (PYyHKIIMIA

13 OCHOBBI IU(PPOBOTO CHEKTPATLHOTO aHAIN3a CUTHAJIOB Tecr

14 OCHOBBI IIU(PPOBOTO CHEKTPATILHOTO aHAIN3a CUTHAJIOB KontponbHas pabora
15 OcHOBHBbIE MOHATHS JIMHEHHON UG POBOI PpunbTpauu

16 OcHOBBI IIU(PPOBOTO CHEKTPATILHOTO aHAIHN3a CUTHAJIOB Zammra KP / KI1

6.4 Meroanka TeKylero KOHTpoJIs

Texyiunii KOHTPOJIb HA JIEKIIMOHHBIX 3aHSITUAX BKJIIOYACT B CEO:
- KOHTpOJIb nocemaeMoctu (He MeHee 70% 3aHsTuii),

- BBIMIOJIHEHUE 2-X TECTOB, KaX/bIil N3 BAPUAHTOB KOTOPBIX COJEPIKUT MO TPU
BOIIPOCA C YETHIPbMS BapuaHTamMu oTBeTa. OIEHKA 3a TECThl BBICTABISIETCS IO Clie-
TYHOUIUM KPUTEPUSM:

* OLIEHKA ’OTIMYHO  CTAaBUTCS 32 BCE MPABUIIbHBIE OTBETHI,
* OLIEHKA ’XOpouIo™ - 3a JIBa MPAaBUJIbHBIX OTBETA,
* OIICHKA ~YJIOBJIECTBOPUTEJILHO - 3@ OJINH MPABUJIbHBIN OTBET,

* OLICHKA ’HEYIOBJIETBOPUTENBHO - IPU OTCYTCTBUHU MPABUIILHBIX OTBETOB.

- BBITIOJIHEHUE JOMAIIIHEN KOHTPOJIbLHOM padoThl OIIEHUBAETCS M0 CIEAYIOIIEH IIKa-
Je:
* OTJIMYHOY» - pabOTa BBHITIOJIHEHA MOJHOCTHIO TPABWIIBHO U B COOTBETCTBUHU C
3aJIaHHUEM,
* «XOPOIIIOY - pab0Ta BHITIOJIHEHA HE MTOJTHOCTHIO, HO OCHOBHBIC 3aJaHUS BBITIOJ-
HEHBI BEPHO WY C HECYIICCTBEHHBIMH OIITUOKAMH,

* YIOBJETBOPUTEIHHO» - B padOTE UMEIOTCS CYLIECTBEHHbIE OMIMOKH, HO B I1€-
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JIOM 3aJaHUEC BBIIIOJIHCHO,
¢ «HCYHOBJICTBOPHUTCIILHO» - 3a/IaHNC HC BBIIIOJIHCHO COBCCM HJIN BBIITIOJIHCHO HC

IMOJIHOCTBIO C CYIICCTBCHHBIMUA OHII/I6KaMI/I, HCKaXXaroKUMHU CYTb 3aJaHusd.

B mporecce o0yueHus CTyAeHT 00s3aH BBIMOIHUTE 6 JJabopaTopHbIX padot. [lox
BBITIOJIHCHHEM JIA00pAaTOPHBIX paboT MopasyMeBaeTcs MOATOTOBKA K padoTe, Mpo-
BEJICHNE YKCTICPUMEHTAIBHBIX UCCIIEIOBAHUM, MOATOTOBKA OTYETA U €ro 3aluTa Ha
KOJIJIOKBUYME. BBITIOIHEHHE 1a00paTOPHBIX PAaOOT CTYACHTaMHU OCYIIIECTBISIETCS NH-
TUBUTyaIbHO WU B Opuragax a0 3 yenosek. OdopmiieHHe 0T4YeTa CTyJIEHTAMH OCY-
IIECTBISIETCS B KOJIMYECTBE OJTHOTO OTYeTa Ha Opuragy B COOTBETCTBUM C IPUHS-
TeiMu B CIIOI'OTY JISTHU mpaBwinamu ogopmiieHUsT CTyAeHYECKUX padoT. OTUeT
o opMIISIETCS MOCIIC BBITTOJIHCHHS KCTICPUMEHTAILHBIX UCCIICOBAaHUI U MPE/ICTaB-
JseTCs TpernoiaBarelito Ha mpoBepky. [locme mpoBepku oTtueT OO0 BO3BpaIaeTCS
(mpu HANMMYUU 3aMeYaHuil) Ha JOpaboTKy, 1100 moANUCkIBaeTcs K 3ammure. Jlabopa-
TOpHBIE PaOOTHI 3AIUINAOTCS CTYACHTAaMU UHANBUIyaIbHO. KaXKIbIil CTyIEHT TI0-
JydaeT BOIPOC MO TEOPETUYECKON YaCTH, HIIH 10 TIPOIIEAYyPE MPOBEICHUS KCTIEPH-
MEHTaJIbHBIX UCCIEAOBAHUM, FUTH TI0 TIOCIEAYIOIIEeH 00pab0TKe PE3yNIbTaToOB, IMOCIIE
Yero eMy IPeIOoCTaBISICTCS BpeMsl IS MOATOTOBKK oTBeTa. [Ipu 0OCy)aeHun OT-
BETa MperoaaBaTe]lb MOXKET 3a/1aTh HECKOJIBKO YTOUHSIOIIMX BOMPOCOB. B ciydae
€CJIM CTYICHT ICMOHCTPUPYET JOCTAaTOYHOE 3HAHKE BOMPOCca, paboTa CUNTAETCs 3a-
muieHHoi. Ha 3amurte maboparopHoit paboThI CTYIEHT JOHKEH MOKa3aTh: IOHUMa-
HUE METOJIMKH MCCIICIOBAaHUSI M 3HAHNE OCOOCHHOCTEH €€ MpUMEHEHUs, TOHUMAaHNe
U yMEHHUE OOBSICHATH 0COOCHHOCTH MPUMEHSEMBIX METOIOB, BO3MOXKHbBIE 00J1aCTH
WX MPUMEHEHUS U T.JI., YMCHHUE JIaBaTh KAYECTBCHHYIO M KOJIMYCCTBEHHYIO OICHKY
MOJTYYCHHBIX SKCIIEPUMCHTAIBHBIX PE3yJIbTaTOB U MPOTHO3UPOBATH PEAKITUU HCCIIC-
JyeMoro oObeKTa Ha pa3IudHbIC BO3JCHCTBHS, HABBIKK U YMEHUS, MPUOOPETCHHBIC

IIPU BBITIOJIHEHUH J1a00paTOPHOM pabOTHI.

Texymunii KOHTPOJIb IPH BBIMIOJHEHUHA KYPCOBOH padoThbl OCYLIECTBISECTCS B COOT-

BCTCTBUU C MCTOANYCCKUMHU YKA3dAHHUAMU I10 KYPCOBOMY IMPOCKTUPOBAHUIO U 3a/1a-
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HUEM Ha KypcoByro paboty. OdopmieHue mosiCHUTEIbHON 3alMCKU Ha KypCOBYIO
paboTy BBITIOJIHAETCSI B COOTBETCTBUM C TPEOOBAHUSMH K CTYIAECHUYECKUM paboTam
npuHATEIM B CIIOI'DTY JIDTHU. 3ammura KypcoBoi pabOThl OCYIIECTBISETCS B CO-

OTBCTCTBHHU C Tp€6OBaHI/IHMI/I «ITonoxenus o HpOMe)KYTOHHOﬁ arrecranum,.

BrlnonHenue KypcoBoil paboThl OLIEHUBAETCS MO CIAEAYIONIEH IIKae:

* (OTIMYHOY» - pabOTa BBIIIOJIHEHA MOJTHOCTHIO MIPABUIIBHO U B COOTBETCTBUH C
3a/laHUEM

* «XOpOILOY» - padOTa BBIIIOJIHEHA HE MIOJIHOCTHIO, HO OCHOBHBIE 3aJJaHUS BBIIIOJI-
HEHBI BEPHO WJIU C HECYIIIECTBEHHBIMU OLITUOKAMU

* YIOBJETBOPUTEIHHO» - B padOTE UMEIOTCS CYLIECTBEHHBIE OMIMOKH, HO B I1e-
JIOM 3aJIaHUE BBITIOJIHEHO

* «HEYHOBJIETBOPUTEIBHOY - 33JJaHUE HE BHITIOJIHEHO COBCEM WJIM BBIIIOJIHEHO HE

IIOJIHOCTBIO C CYIICCTBCHHBIMU OHII/I6KaMI/I, HCKAKAIOIIUMHU CYTh 3aJIaHU:.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonuuectBo mocamouHbIx
MECT — B COOTBETCTBHUHU C
KOHTUHTEHTOM,  pabouee
MECTO IpernoaBaTens.
IIpoexTop, 9KpaH, KOM-
NBIOTEDP., MapKepHas WU
MeJoBas A0cKa.

1) Windows
XP wu BhITIE; 2)
Microsoft Office
2007 u BoIIIIE.

JlaGopatopHbie pabo-
THI

JlaGopatopust

KonmuecTtBo 1mocamgodHBIX
MECT — B COOTBETCTBUU
C KOHTHUHreHTOM. Pabo-
Yyye MecTa, OCHAIlCHHbIE
[EPCOHATIBHBIMU  KOMIIBIO-
TepaMH (HE MEHee OJHOTO
Ha Tpex OOydarommxcs).
IIpoexTop, DdKpaH, KOM-
IBIOTEP., MapKepHas WM
MeJoBas A0cKa.

1) Windows
XP u BbITIE; 2)
Microsoft Office
2007 u BoImIe; 3)
MATLAB 2019
U BBIIIIE.

CaMocTosTeNbHas pa-
oora

ITomemenune s ca-
MOCTOSTEIILHON pabo-
Ta

OcHallleHO KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO
nojkiroueHus k cetu «Uu-
TEpHET» U obecreyeHneM
JOCTyNa B DJEKTPOH-
HYIO0 MH(pOPMaIMOHHO-
o0pa3oBarelbHyI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

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

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3acenanusa YMK OMOJIA
1 31.08.2020 PII THUA ak- | [IpoTokon NelO OT | 3aBeqyrOLIUid
TyajibHa 31.08.2020 kadenpoit
BTC, 3. M.
KOnnames
2 19.05.2021 PII TUA ax- | [Iporokon Ne8 oT | 3aBeayrouui
TyanbHa 19.05.2021 kadenpoit
BTC, 3. M.
IOnnames
3 | 18.05.2022 | PIIT'UA ax- | IIporokon Neg oT | 3aBenyrouuin
TyaJIbHa 18.05.2022 kadenpoit
BTC, 3. M.
IOnpames
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