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1. Hesm 1 3a1a4M TUCHUILUIHHBI (MOYJIA)
[Iporpamma monyns pa3paboTaHa B COOTBETCTBUM C OCHOBHOM 00pa3oBaTelIbHOMN
nporpaMMoil 1o HampaieHuro moarotoBku 03.03.02 dwusuka, mo HPoPUIIO MOATOTOBKH

«Pu3nKa KOHIAECHCUPOBAHHOIO COCTOSIHUS» MpPEIHA3HAYCHA Il NOAJCPKKUA HATYPHBIMU,

nabopaTopHbIMU paboTamu Kypca «Meroasl o0pabotku curHaioB» (b1.B.12), uzygaemoro

CTYJEHTaMH B T€YCHHE LIECTOr0 CEMecTpa.

Hesn: n3ydeHue crnocoOOB MONXy4YeHUS U (HOPMHUPOBAHMS TUIOBHIX LU(POBBIX CHUTHAJIOB,
¢dopmupoBaHrue 0a30BBIX HABBIKOB IEpENauyd CUTHAJIOB IO KaHAJaM CBSI3U, METOIOB
npeoOpa3oBaHus (KOIUPOBAHUSA-ICKOAUPOBAHUS), HW3YYCHHE MPAKTUYECKUX OCHOB
00pabOTKK OJTHO- U MHOTOMEPHBIX CUTHAJIOB, OCBOCHHE COBPEMEHHBIX MPOrPaMMHO-
anmapaTHbIX CPe/l U HHCTPYMEHTOB pabOTHI C CUTHAIAMH.

CraBuTtcs 3aa4a cOpMHUPOBATH MPAKTHYECKUE HABBIKM SKCIIEPUMEHTAIBHBIX MCCIIeIOBAHN,

paboThl ¢ aHANOrO-IM(PPOBBIMU YCTPOHCTBAMU aHaNHM3a U OOPaOOTKH CHUTHAJIOB, MOCTPOCHUS

1u(GpOBHIX (IPOrPaMMHO-AIIAPATHBIX ) MOJIEIECH U3yYaeMbIX MPOLIECCOB.

JlaGopaTopHble 3aHATHS TMPOBOAATCS C HCIOJIH30BAHWEM COBPEMEHHOTO Y4eOHOTO
obopyoBaHus - TporpaMMHo-anmapatHoro komriekca National Instruments (NI) Ha ocHoBe
yHMBepcalbHbIX JlabopaTtopHbix craHiuu NI ELVIS. IlporpamMubiM obecrieueHueM st
peanu3alMM JIAOOpPAaTOPHBIX MPOEKTOB Ha OCHOBE OHTOH Iu1ardopMbl SBISETCS cpena
BU3yalibHOrO mporpamMupoBanus LabVIEW. Jlanusle cpeacTtBa TMO3BOJSIFOT TPOBOIUTH
o0ydeHHe B MPAKTUYECKOM, MHTEPAKTHBHOM PEKHUME B TaKUX OOJIACTSIX, KaK KOHTPOJIBHO-
U3MEpUTENIbHBIE 000py/lI0BaHHME, CXEMOTEXHMKA M DJIEKTPOHMKA, CHUCTEMbI YIIPABICHHUS H

nepeaayn HHGOpMaIU U JIp.

2. Mecto aucuuniauHsl (MoayJs) B crpykrype OITOII

JlucuumnirHa OTHOCHUTCS K BapuaTMBHOM dYacTu OasoBoro mukina bl u sBugercs
obszarensuoit muctmmummHon (OJ]). OHa wu3ydaeTcs CTyIOeHTaMH B 6-M ceMecTpe Tocie
OCBOEHHUSI OOJBIIMHCTBA KypcOB oOOmIeH (PU3MKM M YacTU KypCOB TEOPETUUECKOW (DU3HKH.
JlanHass IUCHUIUIMHA omMpaercss Ha Kypc «Metoabl obOpabotku curHanoB» (b1.B.12),

HpOBO,I[HH.IPIfICH B TCUCHHUH 6-TO ceMeCTpa.

3. TpeOoBaHusl K pe3yJbTaTaM OCBOCHM S JUCUUIJIMHBI (MOTYJIs1)
[Tpouecc n3yyeHus: TUCHUIUIMHBI (MOIYJIsl) HallpaBlieH Ha (Y OPMHUPOBAHUE CIETYIOIINX

npogeccuoHanbHbIX komnerenuuii (IK):
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- cnocOOHOCTBIO HCIOJIB30BATh CHEIMATN3UPOBAHHBIC 3HAHHUS B OOJACTH (U3UKU IS
ocBoeHUs popmiIbHBIX Pusndyeckux aucuurinH ([TK-1);

- CHOCOOHOCTBIO IPOBOAUTH HAyuyHble HCCIENOBaHMS B M30paHHOM  obiacTu
9KCHEPUMEHTAJbHBIX TEOPETHUECKUX (PU3MUECKUX MCCIEJOBAHUH C  IOMOILBIO
COBPEMEHHOM pUOOPHOI 6a3bl (B TOM YHCIE CIOKHOTO (PU3NUIECKOTO 000pYIOBAHMUS)
¥ UHPOPMALMOHHBIX TEXHOJOTHHA C Y4€TOM OTEYECTBEHHOTO U 3apyOeKHOTO OmbITa
(IIK-2).

B pe3ynbrare u3ydeHus AUCLHUILIMHBI CTYAEHT JIOJDKEH:

3HamMb TEOPETHUYECKHWE OCHOBBI M MaTeMaTHYeCKHi ammapar IudpoBoi 00paboTKu

CHUTHAJIOB, TIPEACTABUMBIX B PA3IMYHBIX (popMax (SIEKTPUYECKHE CUTHAIBI, aKyCTHUYECKUE

CUTHAJIBI U Ap.), 3PdeKTHUBHBIC CIOCOOBI (HOPMUPOBAHMS, OOHAPYIKEHUS, PA3TUUCHUS U

OLIEHKU [TapaMEeTPOB CUT'HAJIOB C YyUYE€TOM CBOMCTB cpe/ibl (KaHala nepefadu UH(GopMaum) u

IIYMOB (IIOMEX).

uMems npedcmasiieHue O COBPEMEHHBIX INPOTPaMMHO-ANIIAPATHBIX cpenax HQpoBOi

00pabOTKH CUTHAJIOB;

YMemb BBISBIATH CYIIECTBEHHBIE KOJIMUECTBEHHbBIE 3aKOHOMEPHOCTH (PU3UYECKHX SIBICHUI,

peaTM30BBIBaTh C MOMOMIBIO THIOBBIX CICIUATU3NPOBAHHBIX HHCTPYMEHTOB METOABI U

QITOPUTMBI IIUPPOBOM 0OpPaOOTKM CUTHAJIOB, YMETh ONTHUMM3UpPOBATH IOAXOJbI MpHU

U3MEHSIOIINXCS AaIPUOPHBIX CBEACHUSAX U YCIOBHUSX;

é1a0emp TPAKTUYECKHMMU HaBBIKAMH 00paOOTKM IUQPPOBBIX CUTHANOB, 0a30BBIMHU

METOdJaMU pa6OTI)I C JaHHBIMH I/ISMepeHI/II\/'I W HaBbIKaMH UX CUCTCMAaTU3allu1 U aHaJIn3a.

4. O0bem UCOUIIMHBI (MOLYJI51) M BUABI Y4eO0HOM padoThI

Bcero CemecTpsl
Bun yuyeoHoii padoTsl uacon /
3a4€eTHBIX 6
eTHHHUIL
AyauTopHBIE 3aHATHS (BCEro) 60/1,67 60
B ToM uucne: - - - -
[Tpaktrueckue 3ausatus (I13)
JlabopatopHsie padots (JIP) 56/1,56 56
KCP 4/0,11 4




CamocrosiTejibHasi padoTa (BCero) 48/1,33 48
B ToM uucne: - - - - -
OtyeT no 1abopaTOpHON M/WJIHM MPAKTUIECKON paboTe 44/1,22 44
[ToxroroBka K 3auety 2/0,06 2
Tekyiue KOHCYIbTaLUH 2/0,06 2
KonTakTHas padora (Bcero) 64/1,8 64,8
Bun npomMexyTouHoil arTecTanuu (3a4eT, 3K3aMeH ) 3a4e
T
O61mas Tpya0eMKOCTh JacChl 108 108
3 3
3a4ETHBIC CTMHUIIBI

5. Conep:kanue TUCHUNIMHBI (MOIYJIA)

5.1. Conep:xanue pa3ieioB U TeM JUCHUNIMHBI (MOTYJIA)

Pasg[en 1. OcHOBHBIE OIIpCACIICHUAA. Tunsl cUrHaJI0B U ITOMEX.

PaSECJ'I 2. JIuneineie LCIH C ITOCTOSAHHBIMU IMapaMETpaMHU.

Paznien 3. Ilenu ¢ nepeMeHHbIMU NTapameTpamu. HennHeliHble nenu.

Paznen 4. Jluckperuzauus curnanos. L{udpossie curnas.

Paznen 5. CoBpeMeHHbIE MHCTPYMEHTHI IM(ppoBOH 00pabOTKN CUTHAJIOB.

PaSECJ'I 6. CHCKTpaHBHHﬁ a”anu3. MccinegoBanue TECTOBBIX CUTHAJIOB.

Paznen 7. IupoBbie GpuIbTPhI: NOCTPOCHUE U IPUMEHEHHE

5.2 Pa3zgennbl IMCHUIUVIMHBI H MEXKIUCUMIUIMHAPHbIE CBSI3M C oO0ecneyMBaeMbIMHU

(mocseayOIMMHU) JUCHUIIIMHAMUA

Ne Haunmenosanue

/i | o0ecrieuynBaeMBbIX

M3Yy4YEeHUsI 00eCTIeYNBAEMbIX (ITOCIEAYIOMNX ) TUCITUILINH

No pazpnenoB v TeM AaHHOM MUCHUTITAHBI, HEOOXOIUMBIX IS

(TTOCIe Ty FOIINX ) (BmHCBIBaIOTCS Pa3pabOTUUKOM)
TUCITUTLIIAH
1. | Meroabl 00paGoTKH 1112 13|14 |15 |16 |21 |22 |23 |24
H300pakeHuit
2. | ®usuka CoaHua 1.1- | 2.1-
19 | 25




5.3. Paznennl 1 TeMbl JUCHUILIHH (MOAYJ1eii)H BHAbI 3aHSITHI

Ne

n/n

Hanmenoan
ue pasjena

Hanmenosanue
TEMBI

Bunrnl 3ansTiil B 4acax

Jlekir.

[Ipakr.
3aH.

CeMmuH

JIao.
3aH.

CPC

Bcero

Pazmen 1

OcCHOBHBIE
OnpeJIeTICHUsI.

Tunel curHaios u

IIOMCX.

Paznen 2

JInnelinplie enu
C IIOCTOSHHBIMU
napamMeTpamH.

Pasnen 3

Lenu c
MepEeMEHHBIMHU
napameTpamH.
Henuneiinbie
LICTIN.

Paszmen 4

Jluckperuszanus
CUTHAJIOB.

[Hudposbie
CUTHAJIBL.

Paznen 5

CoBpeMeHHbIE
WHCTPYMEHTBI
udpoBoi
00paboTku
CUTHAJIOB.

Pasnen 6

CrnexTpanbHbIi
aHaJIN3.
Hccnenosanune
TECTOBBIX
CUTHAJIOB.

Paznen 7

[Mu¢posbie
GUIBTPBL:

MIOCTPOCHHE U
PUMEHCHHE

6. IlepeyeHb cCeMUHAPCKUX, NPAKTHYECKHUX 3aAHATHH U J1a0OpaTOPHBIX padoT

Ne

/1

No paznena u

TEMBI
JTUCIUTLTAHBI
(Motyst)

HaunmMeHoBaHne ceMUHApPOB,
MPaKTUYECKUX U JTaOOPATOPHBIX
pabot

Tpyn
OCMKO
CThb
(uacsl

)

OreHouH
bIC
CpencTBa

®opmupye
MBIC

KOMIIETEH
005041

2

4

5

6

Pasnen 1

JlabopaTopnas padora 1
(o3HaKOMHUTEIbLHAST).
WMHCTpyKTaX 110 TEXHUKE
6e3onacHoCcTU. I1opsiIOK BKIIIOUEHMSI

Cobecen
OBaHUE

[IK-1
[1K-2




0a3osoii craniuu NI ELVIS I1.
IIporpaMMHBII MOZYJIb BUPTYAJIBHBIX
pUOOPOB..

JlabopaTopnasi paGora 2

Ocnosuele ycrporicta NI ELVIS 11
PaboTa ¢ 1ndpoBBEIM MyJIETUMETPOM,
ocruutorpadoM, GyHKIIMOHATEHBIM
TE€HEPATOPOM.

Paznen 2 JladbopaTopHasi padora 3 Pemenue
[IepexoiHbIe MPOLIECCHI B LIETIAX C 3azad,
MCTOYHHUKOM ITOCTOSTHHOH 1 cobeceno
nepemeHHoi DJC BAHUE
Paznen 3 JlabopaTopHas padora 4 Pemenue
HccnenoBanue OTKINKA 3anad,
AIIEKTPUUYECKON IeTIH Ha pa3InyHbIe cobeceno
THUIIBI TECTOBBIX CUTHAJIOB BaHUE
Paznen 4 JlabopaTopHas padora S Pemenue
Amnarnoro-mudpoBoe u udpo- 3aj1ad,
aHaJIOroBOE npeoOpazoBaHue. cobeceno
Juckperuzaisi ¥ BOCCTaHOBIICHUE BaHUeE
CUTHAJIOB.
JlabopaTopnas padora 6
KonupoBanue curnanoB. Monynsmus.
Buns! Mmoxynsanun. Ilepenaua
MOJIyJIMPOBaHHBIX CUTHAJIOB I10
KaHaJIaM CBSI3H.
Paznen 5 JlabopaTopnas padora 7 Pewenne
WNHTterpupoBaHue, cBepTKa, 3ajad4,
KOpPPEeIALHSL. cobeceno
BaHHE
JlabopaTopnasi paGora 8
CBepTka KaKk HHCTPYMEHT
¢ubTpanun. [Ipocreiinme GuiIbTpsL.
Paznen 6 JlaGoparopHasi padora 9 Pemenue
CriekTpanbHBIi aHaJIU3 TUIOBBIX 3amad,
CUTHAJIOB CHTHAJIOB. [ 'eHeparus u cobeceno
UCCIIEIOBAHHE IIyMa. BaHUE
Paznen 7 JlabopaTopnas pabdora 10 Pemenue
[{u¢poBble GUIBTPHL: IPAKTUIECKOE 3a/1ad4,
npuMeHenue. Gunbrpanus cobeceno
3alTyMJICHHBIX CUTHAJIOB. BaHHE




6.1. [li1an caMocTOSITE/ILHOM PAa0dOTHI CTYJIEHTOB

Bun Komnuec
Ne N Pexomennyemas
HexL Tema CaMOCTOSITEIIbHOU 3ananue JHTepaTypa TBO
paboThI 4acoB
1. Bce tembl | - u3yuenue - OdopMuTh Bes
TEOPETUICCKON OTYET 1O PEKOMEHI0BaHHA
JacTH nab.pabdore; s IUTEpaTypa
MPAKTHIECKUX - OTBETUTH HA
3aJlaHuil; KOHTPOJIbHbBIE 44
-ohopmiieHUE BOTIPOCHI;
OTUeTa; - 3aIUTUTh
- IOATOTOBKA K paboty
3aIuTe MpernoaaBaTento
2. Bce remsr | [loaroroska k 3adery Bea
PEKOMEHI0BaHHA 2
s TUTEepaTypa
3. Tekyuiue KOHCYJIbTallUK 2

6.2. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB

K coBpemMeHHOMY crnenuaiucty OOIIECTBO NPEABABISET JOCTATOYHO IIHPOKUH
nepevyeHb TpeOOBaHMIA, CpeAd KOTOPBIX HEMaJOBaXHOE 3HAYCHHE HMMEET CIIOCOOHOCTD
MCIIOJIb30BaTh CIIEHUAIM3UPOBAHHBIE 3HAHUS B 00JIacTU (PU3UKHU ISl OCBOECHUS MPOQUIBHBIX
JUCLHUIUIMH, CHOCOOHOCTh IPOBOJUTH Hay4Hble MCCIEOBaHUsA B M30paHHOH oO0jacTu
HKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUN C TTOMOIIBIO0 COBPEMEHHOW MPUOOPHOI 0a3bl (B TOM YHCIIe
CIIO)KHOTO (DM3WYECKOTO O000pyMOBaHMs) W WH(POPMANMOHHBIX TEXHOJOTHH C YYeTOM
OTEYECTBEHHOTO M 3apyOeKHOro ombITa. HemanoBakHOe 3HAaYeHHWE WMEET Haludhe Yy
BBIITYCKHUKOB CIIOCOOHOCTEH CaMOCTOSITENIbHO JTOOBIBATH 3HAHUS U3 PA3TUYHBIX UCTOUYHUKOB,
CHCTEMaTH3UpOBaTh IMOJy4YeHHYI0O HHpOpManuio U THA.. DopMHpOBaHHE TaKUX YMEHU
MPOMCXOTUT B TEUCHHE BCETO TEpPHOJa OOYUYCHHUS Yepe3 ydacTHe CTYJCHTOB B MPAKTUYECKUX
3aHSATHSAX, BBHIMOJHEHHE KOHTPOJBHBIX 33/JaHWi, HANHWCaHWE KYpPCOBBIX M BBITYCKHBIX
KBaJTM(PHUKAIMOHHBIX paboT. Ilpu stom camoctositensHas pabora cryaentoB (CPC) wurpaer

peLIaoIIyI0 POJb B X0JI€ BCET0 y4eOHOTo mporecca.



CamocrosiTenbHas paboTa peann3yercs:

1) HemnocpeacTBeHHO B Ipolecce ayAUTOPHBIX 3aHATHH, IPU BHITOJIHEHUH J1a00paTOPHBIX
pabor.

2) B KkoHTaKTe C mpernojaBaTeieM BHE PAMOK PACIIMCAHUS - HA KOHCYJIBTAIMAX 10
y4eOHBIM BOIIPOCAM, B XOJI€ TBOPYECKUX KOHTAKTOB IIPU BBIIIOJTHEHHU
VH/IMBU/1yaJIbHBIX 3aIaHUH U T.]I.

3) B oubmmoteke, noma, Ha Kadeape Mpy BBITOTHEHUH CTYICHTOM yUeOHBIX U
TBOPYECKHX 3aJ1ay.

Takum o6paszom, ctpykrypHO CPC MOXKHO pa3enuTh Ha JBE YaCTH: OpraHu3yeMast
HPEroaBaTeIeM U CaMOCTOSITeNIbHAsL paboTa, KOTOPYIO CTYCHT OPraHU3yeT [0 CBOEMY
YCMOTpPEHUI0, 0€3 HEMOCPEICTBEHHOT'O KOHTPOJISl CO CTOPOHBI MpenojiaBaTes (OJAroToBKa K

71a00paTOPHBIM U IPAKTUYECKUM 3aHSATHUSAM, 3a4€TaM U T.I1.)

7. IllpuMepHasi TeMATHKAa KYyPCOBBIX padoT (IIPOEKTOB) (IPH HAJIMYHMH)

KypcoBbie paboThl HE IPEyCMOTPEHBI.
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8. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecTieYeHre JUCHUILIUHBI (MOYJIfA):
a) OCHOBHAA TumMepamypa
1. Omnmnenreitm, A. IludpoBas oOpaboTka CUTHAJIOB [DIEKTPOHHBIN pecypc] : m3gaHue 3-e,

ucripaBiaeHHoe / A. Omnmenreiim. - MockBa : TexHocdepa, 2012. - 1048 c. - Pexum
noctyna: ObC "Abykc". - Heorpanuu. noctyt. - ISBN 978-5-94836-329-5

2. BopobseB C.H. [udposas 06paboTka cUrHaioB [DNeKTPOHHBINA pecypc] : yued. s CTym.
y4pexa. BbIcHI. Mpod. obOpa3oBanus mo Hampasi. moaror. 210700 "MudokoMmmyHuKaIl.
texHoyioruu u cucrteMbl cBs3u" / C. H. BopoOwéB. - OBK. - M. : Akagemus, 2013. - Pexxum
noctyna: U3 "bubmmotex". - 20 moctymnos. - ISBN 978-5-7695-9560-8

3. UYepnnix, A.A. Iudposas oOpaborka curHasioB Ha ocHoBe mmiatel Emona SIGEx
[OnexTponnsbiii pecype] / A. A. Uepnsix, FO. B. SciokeBuu, B. JI. Ilanepusriii. - 9BK. -
Upkytck : Uszp-Bo UI'Y, 2014. - Pexxum noctyma: OU3 "bubnmorex". - Heorpanwuu.
noctym. - U. 1. - 2014.

4. MaraszuaankoBa, A.JI. OCHOBBI IHPPOBO 0OPaOOTKH CUTHAIIOB [ DJIEKTPOHHEIN pecypc] /
A. JI. Mara3unnukoBa. - Mocksa : Jlanp", 2016. - Pexxum gocryna: 9bC "U3narenscTBo

Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-2175-6
: e 7y '
%@W e FE iy %

1) VYwmusmkun, C. B. Teoperuyeckue OCHOBBI HH(PPOBON 00pabOTKH M MPEACTAaBICHUS

0) dononnumenvHas 1umepamypa

CUTHAJIOB [DNeKTpoHHbIN pecypc] : yueOHoe mocobue / C. B. YMHAmKUH. - MockBa :
Texnocoepa, 2012. - 368 c. - Pexxum nocryna: ObC "Aiibyke". - Heorpanuu. goctym. -
ISBN 978-5-94836-318-9

2) xwran, B.M. AnantuBHas QuibTpanusi CHTHalIoOB: Teopus u ainroputmbl [Tekcr] :
HayuyHoe u3ganue / B. W. [lxuran. - M. : TexHocgepa, 2013. - 527 c. : ui. ; 25 cm. - (Mup
udpoBoii 06padotku). - bubnuorp.: ¢. 505-520. - Ilpeam. ykas.: ¢. 521-527. - ISBN 978-
5-94836-342-4. — (1 3k3.)

3) [BopkoBuy, B.Il. OxkoHHbIE (QyHKIMHU JJIsI TApMOHMYECKOTO aHanu3a curHaioB [Tekcr] :
HayuyHoe u3znanue / B. I1. JIBopkosuu, A. B. J/[BopkoBuu. - M. : Texnocdepa, 2014. - 105 c.
: 1B. W ; 21 cm. - (Mup uudposoit 06padotku). - bubnumorp.: c. 104-105. - ISBN 978-5-
94836-373-8. — (1 7K3.)

4) Towmmcon, A. Puuapn. Mutepdepomerpust u cuHTe3 B paguoactpoHomuu [Tekct] :
HayuHoe m3ganue / A.P. Tommcon ; J[.M. Mopan, /[.Y. CBeHcoH. - 2-¢ u3a., nepepad. u
nor. - M. : ®usmariut, 2003. - 624 c. : un ; 24 cm. - ISBN 5-9221-0015-7. — (3 2k3.)

5) Tlomnos, O.b. KoMmbloTepHBIi TpakTHKyM Mo HU(GPOBOH 00pabOTKE ayIHOCHIHAIOB
[Tekcr] : yue6. mocobue / O.b. [Tonos. - M. : T'opsiuas nuaus - Tenexom, 2010. - 176 ¢. :
ui. ; 21 cm. - (YuebHoe mocobue /it By30B). - bubnmorp.: ¢. 174-175. - ISBN 978-5-9912-
0131-5. — (2 7k3.)
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B) npocpammHoe obecneueHue

1)

2)

3)

4)

5)

6)

7)

NI LabVIEW. NMeeTcst COOTBETCTBYIOIAS KOMMEpUECKas JTUIeH3us. Bepcus
pOTrpaMMbl aBTOMAaTU4YEeCKH OOHOBIIIETCS Yepe3 ceTb MHTepHerT.

NI ELVISmx Software for NI ELVIS 1l & NI myDAQ NI. — National Instruments. —
BEPCHsl TIEPUOMUECKU OSCINIATHO aBTOMATUYECKH OOHOBIISICTCS C caiTa
NPOM3BOIUTENS Yepe3 ceTh MHTepHeT. VI3HavyanpHO mpuiiaraeTcsi BMECTe ¢ JpaiiBepaMu
k obopynosanuto NI ELVIS 1 & NI myDAQ — (nporpuerapHoe mporpaMMHOe
oOecrieyeHue, He TPeOYIOIIas 3aKII0YSHUs KOMMEPUECKOTO JJOTOBOPA)

Microsoft Word u Microsoft Excel 2007 (Bepcus 12.0.4518.1014, Homep npoayKTa
89409-708-7331644-65664) B cocrase makera MS Office. JIumensust Ha HOBbIE BEpCUU
nepuoandecku ooHosisieTcs LleHTpoM HOBBIX MHPOpMaMOHHbIX TexHosoruid UI'Y no
BCEMY YHUBEPCHUTETY.

[Tporpammuoe obecrieuenue st padotel ¢ nanueiMu: GDL (Gnu Data Language),
Python (freeware, 6eccpouHno).

Microsoft Windows 7 Ilpodeccuonanpuas SP1 (kox npoaykra 00371-838-5610583-
85989 u 55041-008-1638604-86979)

Bpayzep Google Chrome 58.0.3029.110 (nponprerapHoe MporpaMMHOE OOecrieueHue,
OeccpouHo).

Adobe Acrobat Reader (mponpuerapHoe mporpaMMHoe o0ecriedeHrne, aBTOMaTHIECKOE

0OHOBIIEHHE, OECCPOYHO).

2) baszvl aaHHblx, uH¢0pMaL]u0HH0-€npa€01{Hbl€ U nouckKoebvle cucmemaul, HHmepHem-

UCMOYHUKU

e Hayunas snextponnas 6ubnuoreka eLIBRARY.RU, 6osee 10 monHOTEKCTOBBIX
BEpPCUI HAy4HBIX JKYPHAJIOB I10 TEMAaTUKE Kypca
e lludopmanmoHHas cucTemMa JOCTyIa K POCCUHCKUM (PU3HMUECKUM KypHaJlaM U

0630opam BUHUTU (http://www.viniti.ru)

e bubmmoreka CMuTCOHOBCKOM acTpodu3ndeckoit oocepBaropun (HACA)
MTOJTHOTEKCTOBBIX BEPCUI HAYUYHBIX KyPHAJIOB, B TOM YHCIIE TI0O TEMAaTHKE Kypca

(http://adsabs.harvard.edu/abstract service.html)

e ba3za nanHBIX HAOMIOEHUN HHCTPYMEHTOB T'eIHO-Te€O(PU3NIECKOT0 KOMIUIEKCa
NC3®d CO PAH
(http://en.iszf.irk.ru/Observations)
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e ApxwuB Hay4HbIX XypHaioB JSTOR (http://www.jstor.org)

9. MaTtepuajibHO-TeXHUYECKOe olecnedeHne JUCHUNINHBI (MOYJIs1)
HabGop 3amanuii, ynpakHeHUH W 3a7ady IO KIIOYEBBIM TeMaM Kypca. s mpoBeneHus
3aHATUA N0 JUCLUUIUIMHE HCIOJIb3YeTCS ayIUTOpHs, OCHalIeHHas BCeM HEOOXOIMMBbIM
U3MEPUTENbHBIM 000pynoBanueM. JlaboparopHble CTEHIIBI YKOMIUICKTOBAHBI Y4EOHBIMHU
nporpaMMHO-anmapatHbiMu  komiuiekcamu  ¢upmer  National Instruments (NI) wa ocnoBe
yHUBepcaibHbIX  JabopatopHbix cranmuu NI ELVIS.  OcHOBHOW  0COOEHHOCTHIO
KOHCTPYKTUBHOTO pemieHuss Qupmbl NI  sBasercss mnoctpoeHue Oousblioro  Habopa
00pa30BaTeNbHbIX MPAKTUKYMOB IO pa3IMYHbIM JUCLMILNIMHAM Ha €AMHOM Iuiatdopme,
NO3BOJIAIOIIEH HapaOaThIBaTh MPAKTUYECKNUE HABBIKU CAMOCTOSITENIbHBIX 3KCIEPUMEHTAIbHbBIX
UCCJICTOBAaHMM, 3aKPEILIsisl TEOPETUUECKUE 3HAHUS.
1) Jla6oparopssiit kommieke NI ELVIS II ¢ pacimputesHON MakeTHO#M Tu1aToit (6 mmir).
2) Beraucnurensbie crannuu (1K) (6 mr., Intel Atom CPU D2500 u D2550 1.86x2GHz,
mounutopsl  Samsung S19B300N wu S19C150N), ¢ ycraHOBIGHHOW Ha HHX
ornepannoHHo# cucremoir Windows ¢ 10OCTyIIOM B HHTEpHET, C JApaiiBepaMH YCTPOMICTB
naboparoproro komruiekca NI ELVIS 11

3) Pacmmpurenshbie watei Emona FOTEx (ETT-211, 3 mir).

4) Maketnsie mwiatel NI ELVIS 11 SERIES Prototyping Board (6 mTyk).

10. Odpa3oBaTenbHbIE TEXHOJIOTUH
OCHOBHBIMU BHJAMHU CaMOCTOSITENIbHON pPabOTHI CTYJEHTOB IO KypCy IUCIUILIMHBI

SBIISTFOTCSL:
— BBINIOJIHEHUE KOHTPOJILHON pabOTHI;
— caMmocTosATeNbHas pabora HaJx Yy4yeOHBIMM MaTepualaMd C HCIOJIb30BaHUEM
KOHCIIEKTOB JICKIIMH, PEKOMEHIyeMOM JTUTepaTyphl, C UCIIOIb30BaHUEM 0a3 JTaHHBIX
B cetu HTEpHET;
— peueHne GU3NYECKUX 3a/1a4 KaK COCTaBHBIX YacTel J1abopaTopHOi padoThI;
—  TPYIIOBBIC U UHAWBUAYAIbHBIC KOHCYJIbTAIHH;
— TOATOTOBKA K 3a4eTy U 00CYXJIEHUIO..
[Ipu BbIMONHEHUHU PabOT J1AOOPATOPHBIX 3aHATHH oOpaiaercs ocoboe BHHUMaHUE Ha
BBIPAOOTKY Y CTYJIEHTOB YMEHHUS MOJIb30BaThCSl HAYYHO-TEXHUYECKON JTUTEPATypPOid, TPaMOTHO

0(QOpPMIISITh U aHATU3UPOBATH MOJTYyUYEHHBIE PE3YIIbTATHI.
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Tekymas pabora Hax ydeOHBIMH MaTepUallaMH TIPEJCTABIISICT COOOW TJaBHBINA BHI
CaMOCTOSITENIbHOW pabOThl CTYACHTOB. J[JIsl 3TOTO HCIOJIB3YIOTCS MMEKOIIUECS TEXHHUYECKHUE
CpeacTBa, y4eOHO-METOAMYECKHUE MaTepUaibl U Ipyras peKOMEH0BaHHAs JTUTEpaTypa.

[IporpaMMo#i  TPEeqyCMOTPEHO WCHOJIB30BAHHUE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEeXHOJIOTHI: MHpopMarmoHHbIe (1U(pOBBIE MaTepualbl, 0a3bl JAHHBIX B CETH HHTEPHET),
MIPOEKTHBIC (MYJIbTUMEHA).

OcoGenHocTH padoTHl ¢ MHBAJMIAMH U JHIAMH ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310pOBbS:

- 0oJbIIas 4acTh MCIOJIB3YEMOTO B Ja0OpaTOPHOHN ayauTOpuu 00OpYIOBAaHUS SBISCTCS
NEPEHOCHBIM M MOXET OBITh TIEPEHECCHa WM IEePeBe3CHa B  CICIHAIBHO
MOJITOTOBJICHHYIO ayJUTOPHUIO IS TIPOBEACHHS 3aHSATHHA CO CTyJCHTAMHU YKa3aHHOU
KaTerOpHH.

- Ha caiiTe YHUBEPCUTETa BBUIOKEHBI METOJMYCCKHE MAaTepUaibl IO JaHHOU

AUCHUIIIIMHE, K KOTOPBIM MOXXHO MMOJIYYUTb JOCTYII YIAJICHHO.

11. Ouenounsbie cpeacra (OC)

Dopma TEKYIIIEero KOHTPOJIS: CO6CC€I[OB21HI/IC BO BpEM: na60paT0pHHx pa60T, IMpOBEpKa

otueToB. [l momycka K 3auéTy TpeOyeTcs MOJHOCThIO BBIIIOJHUTE BCE J1a00OpaTOpHbIE, CAATh
OTYeTHl U OOCYJIUTh C MPENOJaBaATEIEM MOJyUYEHHBIE pe3ysbTaThl 10 KaxKIoW padore (B TOM
YHCiIe OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI), OJIYYHB IIPH 3TOM OTMETKY O CAaye.

Bujg npoMeXyTOYHOM aTTeCTaIliM: — 3a4eT.

®onp oreHouHbBIX cpencTB (POC) npeacTaBieH B MPHIOKEHUH.

11.1. OueHounsle cpeacTBa A BXOJHOTO KOHTPOJIS
JI7st I3ydeHus JaHHOTO Kypca CTYJICHT JOJDKEH 3HaTh OCHOBBI (PM3UKH U HHPOPMATHKH,
YMEThb II0JIb30BAaThCS CTAaHAAPTHBIMU IIOMCKOBBIMHM cepBucaMu cetu HHrepHer. BxoaHoit

KOHTPOJIb 3HaHUM HE IMPpOBOAUTCH.

11.2. OueHouHble CpeACTBA TEKYIIErO0 KOHTPOJIA
Tekymmii KOHTPOJIb YCHEBAEMOCTH OCYLIECTBIISIETCA IO CIEAYIOIIUM KPUTEPUSIM

OIICHUBAHMSI YPOBHS MPHOOPETEHHBIX KOMICTCHIIHN:
1. IToporoBblii ypoBeHb:

(3HaHHMe) JaeT onpeIeeHUs] OCHOBHBIX MOHSTHIA;

13



14

- BOCIIPOM3BOJHMT OCHOBHBIE (pru3mueckue GpakThl, UACH;

- pacro3HaeT pU3nIYeCKrue OOBEKTHI;

- 3HACT OCHOBHBIC METOJbI PEUICHHS THIOBBIX 33/1a4 U yMEET WX NMPHUMEHATh Ha
MIPAKTUKE B XOJI€ PelIeHus 1a00paToOpHbIX padoT.

(ymeHnme) ymeer paboTaTh CO CIPABOYHOM JIUTEPATYPOIL;

- UCHOJb3YEeT NpUOOPHI, YKa3aHHbIE B ONMCAHUU Ja00paTOpHOM (Min
MPAKTUIECKOMN ) pabOTHI,
- yMeeT npeAcTaBisaTh (0hOpMIIATE) pe3yIbTaThl CBOEH pabOTHI.

(B1agenme)  BiageeT TEPMUHOJIOTHEH MPEIMETHON 00IaCTH 3HAHHMS,

- cmocobeH KOPPCKTHO MNPEACTAaBUTH IOJYUCHHBIC 3HAHUA B MaTeMaTHYEeCKOM

dbopwme.

2. ba3oBblii ypoBeHb:
(3HaHMe) MOHUMAET CBSI3M MEX/Y Pa3INuHbIMU (PU3NUYCCKUMH BEMUYHHAMU;

- HMMeeT NPEeJCTaBIeHNEe O (PU3NIECKUX MOJIEISIX UCCIIEYyEMbIX ITPOLIECCOB;
- apryMEeHTHpYyeT BbIOOp METOJa pEelIeHUs 3a/Jayd; CaMOCTOSATEIbHO COCTAaBIISIET
IUTaH pellieHus 3a/1auH;
- rpaduyYecKu WUIIOCTPUPYET 3a7auy.
(yMeHHE) CaMOCTOSITENBHO MOI0UPACT M TOTOBUT ISl SKCIIEPUMEHTA HEOOXOMMOe

o0opynoBanue (kabenu, pa3beMbl, U3MEPUTEIbHBIE IPUOOPHI U TA.);

-  MNOPHUMCHACT YCBOCHHBIC MCTO/bI PCHICHUA 3a/1a4 B HE3HAKOMBIX CUTYalUAX;
- YMCCT KOPPCKTHO BLIPAKATD U ApTYMCHTUPOBAHHO 00OCHOBBIBATH IOJOKCHUS
HpCﬂMeTHOﬁ 00J1aCTH 3HAHMSL.

(BJIaIeHHEe) KPUTHYECKH OCMBICTHBACT MOJYUCHHBIE 3HAHUS;

- crocoOeH KOPPEKTHO MpeAcTaBUTh (0(QOPMHUTH) TMOJyYEHHbIE 3HAHUS B
MaTeMaTHYecKoi (hopme;

- KOMIIETEHTeH B pa3IMuHbIX cuTyaimusx; ( pabora B rpymme, pabota B
MEXIUCIUTUTMHAPHON KOMaH/IE);

- BIAJEeT pa3HBIMH  CIIOCOOaMU TIPe/ICTaBIICHHS buznveckoit
uHpopManuu (pe3yabTaToB U3MEPEHHIA).

1. Bbicokuii YPOBEHb
(3HaHmMe) (GaKTHYECKH M TEOPETUYECKH 3HAET MaTepUall Kypca B Ipeaeaax 00JacTu
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HCCIICA0BAaHUs C IOHMMAHUEM I'paHull IPUMEHUMOCTH YCBOCHHBIX HABBIKOB

(3HaHus r1y0OKHe, BCECTOPOHHHUE);

(ymeHme) TBOpPYESCKH TIOAXOIMT K PEIICHUIO TIOCTABICHHBIX 33/1a4 (KaK TEOPETUYECKUX,
TaK U IPAKTUYECKUX); IEMOHCTPUPYET HABBIKM UMIIPOBU3ALMHU ISl ONTUMAJIEHOTO

OOCTHIXKCHUA PE3YJIbTaTa;

- ymeer aOcTparupoBaTh MpoOJEeMbl, C KOTOPHIMHU CTaJKHUBAeTCs IMpHU
pELIEHUH Pa3JINYHbIX 3a/a4.

(B1aIeHUE) MOXKET CAMOCTOSTEIIFHO OLICHHBATh PE3yJIbTaThl CBOCH pabOTHI;

- crmocoOeH COBEPIIEHCTBOBAThH X0/ BBHIIOTHEHUS padOThl,  UCXOIs u3
COOCTBEHHOM OIICHKHU Pe3yJIbTaTOB;

- CcOOJIIOJIaeT HOPMBl  JIMTEPATypHOTO $3bIKa, MpeolnajaeT Hay4yHbIH CTHIIb
U3JI0KEHUS.

- IeMOHCTpHUpYeT npusHaku chopmupoBanHocTu komnerenuuu [1K-1, [TK-2.

[IpumMep 3agaHus I8 CAMOCTOSITSIHHOM Da6OTBII

Mopyasinusi-1eMoayasinus NpocTeHIINX CHTHATIOB

Heo6xonumo cMonenupoBaTh CHCTEMY Iepefadyd HHGOpMalMU IO pajuoKaHaly, KOTopas
COCTOUT W3 Iepe/laTunKa CUTHajla, KaHaja CBSI3U C aJJIMTHUBHBIM OEJIbIM I'ayCCOBBIM IIYMOM,
npUeMHHMKa curHaia. llepegatuumk BKIIOYaeT B ce0sl MCTOYHUK COOOLICHUS U MOAYJSITOP
paAvoCcUrHaga, a NPUEMHUK - BXOJHOW IOJOCOBOW (HIBTP, AEMOAYISTOP paadOCHUTHAIA,
OHY.

OT100pa3uTh rpadukd BpPEMEHHBIX M CHEKTPaJbHBIX (YHKIMHA Ha BBIXOJE KaXJ0To OJIOKa.
[TapameTpsl cUCTEMBI IIEpeIaun IPUBEACHbI HIKE:

HcTouHMK cUTHANIA - TApMOHUYECKHUI CUTHAJI 110 3aKOHY CMHYCa B TPETHEM CTETNIEHH C YaCTOTOU
130 I'. Bua Mmoaymsitium - azoBasi MOy ALK ¢ HHACKCOM Moaysiinu 4. Hecymias gacrtora 3
k['1. OtHomenue curnan/mym 9 nb. Yacrora auckperusanuu 8 kl.

Janvuetiwue 3a0anus Kk 0GHHOMY KYpCy NpeoCcmasienvbl 8 Memoouieckux nocoousx (cm.8.3) u

DOC oucyuniumol.
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11.3. OueHouHble CpeACTBa A1 MPOMEKYTOYHOM aTTECTALINU

MaTCpI/IaJ'IBI AJIA IPOBEACHHNA TCKYHICTO U IIPOMEKYTOUYHOT'O KOHTPOJIA 3HAHUM CTYACHTOB!

N Kommerenmuu,
0
\ BI/IH KOHTPOJIA KOHTpOJ‘II/IpyeMLIe TEMBbI (pa3[LeJ'II>I) KOMIIOHCHTBI KOTOPBIX
II\IT
KOHTPOJIUPYIOTCA
1 CobecenoBanue pu | DCC TEMEI IK-1
' 3alUTe OTYETa TIK-2

ITpuMepHBIA COUCOK BOIIPOCOB K 3a4ETY:

© ©o N o g bk~ w D

[HEN
o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Llenu u 3amaun GU3NIECKOTO IKCIIEPUMEHTA;

CoBpeMeHHbIE CUCTEMBI HHTETPAIIMH N3MEPUTEILHOTO 000PYIOBaHUS C KOMIIBIOTEPOM;
OCHOBHBIEC IPUHINIIBI U METO/IbI TIPOBEACHUS N3MEPEHHI;

BrnusiHre n3MepuTeNbHBIX IPUOOPOB HA PE3YIIbTAaThl IKCIIEPHUMEHTA;

Knaccudukanus curaaios;

OCHOBHBIE XapaKTEPUCTHKH CUTHAJIA;

[Tepexo/HbBIE IPOLIECCHI B AIEKTPUYECKHUX HETISX;

AmnaioroBast peaju3anys Hu(POBIX 3JIEMEHTOB;

Teopema I[TapceBans. [IluckpeTHbIE M HHTETPAJIbHBIE TPEACTABICHHS CUTHAJIOB;

. AHanoro-udpoBoe u uudppo-aHaitorooe npeodpasopanue. Teopema KorenbHHKOBa;

YacTtoTta HaiikBucra;

CrnexTtp auckperHoro curHana. CyoauckpeTi3anus CUrHana;
JluckpeTHbIil Oemnblii IIyM;

HuckperHoe npeodpazoBanue Pypoe (AI1D);

Oddext I'n66ca. Meton Yamnua;

BoccranoBneHnne HenmpepbIBHOTO CUTHANA ¢ moMonipio A11D;
OcHoBbl pabotsr AJ1Y;

VYcunenue curnana. OnepanoHHbIE YCHIINTENIN: OCHOBHBIE ITApAMETPBI;
KoppensiuonHas ¥ B3auMHasi KOppeJILUOHHbIE (DYHKIUH;
KoppenauroHHslii npuem.

AwMrmuTygHas Moyisiius. da3oBas U 4aCTOTHASE MOAYJISILIMS;
Hemonynsauus;

@WIBTPBI NEPBOIO U BTOPOTO MOPSIIKA;

[onsarue cBepTku. OOpalieHue CBEPTKH;

Jluneiinas uudponast 06padOTKa CUTHAIOB C MTOMOIIIBIO (DUITBTPOB;
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25. OntumanbsHbI GuibTp Bunepa.

PazpaboTumkm:
% /j nouent UT'Y. k.¢.-M.H. A.A., Koyanos
(noonucy) (3anumaemas 00IAHCHOCD) (uHuyuansl, pamunus)

[Tporpamma paccMoTpeHa Ha 3acenanuu kadenpsl o0miei u kocmudeckon dhuszuku UT'Y
«_27 » _mapra 2020 .

ITporokon Ne 7 , 3aB. kadeapoi @ B.JI. ITanepuprii

Hacrosimmasi mporpaMma He MO:KeT ObITh BOCIPOHW3BedeHA HM B Kakoid ¢popme 0e3

NpeABAPUTETLHOT0 MMCHMEHHOT0 pa3peleHusi Kadeapbl-pa3padoTyYuKa MPOrPaMMblL.
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