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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)
[Iporpamma wmoxmyns pa3paboTaHa B COOTBETCTBMHM C OCHOBHOW 00pazoBaTelbHOM
nporpaMmMoii o HampasieHuto moarotoBku 03.03.02- dwusuka, Mo TpPoPHIIIO MOATOTOBKH

«ConHeYHO-3eMHas d)I/I3I/IKa>> np€aHasHadyeHa I HIDOAACPKKHW HaATYpHBIMU, J'Ia60paT0pHBIMI/I,

paboramu kypca «MeToasl 00pabOTKM CHUTHAIOBY», M3y4yaeMOTO CTYJCHTaMH B TEUEHHE IIECTOrO

ceMecTpa.

Hesn: wusyuenue cnoco0OB NOMy4YeHHS M (HOPMHUPOBAHMSI THUIOBBIX LU(POBBIX CUTHAJIOB,
¢dopmupoBaHue 0a30BBIX HaBBIKOB I€pelayd CHUTHAJIOB I10 KaHAlaM CBSI3U, METOJOB
npeoOpa3oBaHusi  (KOJUPOBAHUA-ACKOAUPOBAHUS), H3YYEHHE TIPAKTHUYECKUX OCHOB
00pabOTKH OJHO- W MHOTOMEPHBIX CHUTHAJIOB, OCBOEHHE COBPEMEHHBIX IPOTPAMMHO-
anmnapaTHbIX Cpel U MHCTPYMEHTOB pabOThI C CUTHAJIAMHU.

CraButcs 3aga4ya cPOpMHpOBATH MPAKTUUYECKHUE HABBIKM SKCHEPUMEHTAJIbHBIX HCCIIEIOBaHUH,

paboThl ¢ aHajIoro-M(POBHIMH YCTPOHCTBAMH aHalM3a M OOpPaOOTKHA CHTHAJIOB, MOCTPOCHHUS

U POBBIX (ITPOrPaMMHO-AIIAPATHBIX ) MOJEIIEH H3y4aeMBbIX IPOLIECCOB.

JlaGopaTtopHble 3aHATHA MPOBOAATCA C MCIOJIB30BAHUEM COBPEMEHHOI0 Y4eOHOro
obopymoBaHusl - MmporpammHo-amnmaparHoro kommiekca National Instruments (NI) ma ocHoBe
yHUBepcaiabHbIX JaboparopHbix craHuuu NI ELVIS. IlporpamMMHbIM oOecnieueHueM Juis
peanu3aiyu J1abopaTOPHBIX MPOEKTOB HA OCHOBE J3TOH TIIATGOPMBI SBISIETCS Cpela BU3yalbHOTO
nporpammupoBanust  LabVIEW. JlanHele cpenctBa TO3BOJSIIOT —TPOBOJAWTH OOyuYCHHE B
MPAKTUYECKOM, MHTEPAKTUBHOM pPEXUME B TaKUX OONACTAX, KaK KOHTPOJIbHO-U3MEPUTENbHBIC

00opy/10BaHUE, CXEMOTEXHUKA U JIEKTPOHUKA, CUCTEMBI YIIPaBJICHUS U Nepeadyn MHGopMaluu u

Aap.

1. Mecto nucunmimusl (Moay.as) B crpykrype OIIOII BO

JlucuMmiuHa OTHOCHUTCS K 4YacTd, (QOpMHUPYEeMOW ydacTHUKaMU 0OOpa3oBaTeIbHBIX
otHomeHui 6moka b1. OHa u3yuyaercs cTyaeHTaMu B 6-M ceMecTpe MOCJIe OCBOCHHS OOJIBITMHCTBA
KypcoB 0011eil GU3MKH U 4acTh KypcoB TeopeTudeckor (us3mku. JlaHHas AMCHUIIIMHA OMUPAETCS

Ha KypC «MeToapl O6pa6OTKI/I CHUTHAJIOB)», HpOBOI[}IH.[HﬁCH B T€UCHHU 6-TO ceMeCTpa.

I11. TpeGoBaHus Kk pe3yJibTaTaM OCBOEHHS TUCHUIIUHBI
[Iporiecc M3ydeHus: MUCHUIUIMHBI (MOJIYJIsl) HampaBiieH Ha (OPMHUpPOBAHHE CIETYIONIUX
KOMITeTEHIIUIA:
- Cnoco0eH UCIoIb30BaTh CHEeNUATN3UPOBAHHBIE 3HAHUS B 001acTH (PU3MKK M acTpoPU3UKH

T OCBOCHHS TPOGMITBHBIX prsmueckux auciuruind ([TK-1).



IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 10 JUCHHUIJIMHE (MOIYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIU i

Komnerenuus HNuaukaTopsl Pe3yabTarsl 00yyeHus
KOMIIEeTeHI U
1IK-1 WK nkia 3Haer:
CnocobeH npoBOaUTh TEOPETUUYECKME OCHOBBI M  MaTeMaTUYECKHI
aHaJIM3 Hay4YHbIX JAHHBIX, anmapat  HuQpoBoil  00pabOTKM  CHUTHAJOB,
pe3yabTaToOB MPEACTaBUMBIX B Pa3IUYHBIX dbopmax

IKCIIEPUMEHTOB U
HAOJIOACHUH, UCTIOTB3Y S
CIIeMaIM3UPOBAaHHbIC
3HaHUS B 00J1aCTU (U3UKHU U
acTpodu3uku

(JIEKTpUYECKUE CUTHAJIBI, aKYCTHUECKUE CUTHAIIBI
u 1p.), 3¢dexkTuBHBIE CIIOCOOBI (HOPMUPOBAHMSA,
OoOHapy>KEHUSI, PA3IMYCHUS U OLICHKU MapaMeTpOB
CHUTHAJIOB C YYETOM CBOWCTB cpeabl (KaHaua
nepenayu nHGopManun) 1 mryMoB (IOMeX).

Hmemv  npeocmasieHue O  COBPEMEHHBIX
MpOrpaMMHO-AINIapaTHBIX ~ cpefdax  nudposoi
00pabOTKN CUTHAJIOB;

Ymeer:

BBISIBJISITH ~ CYIIECTBEHHBIE  KOJIIMYECTBEHHbIE
3aKOHOMEPHOCTHU bu3naeckux SIBJICHUH,
pealin30BhIBATh c MOMOIIbIO TUTIOBBIX

CICIUAIM3UPOBAHHBIX WHCTPYMEHTOB METOIBI U
aIropuTMbl  1TU(PPOBOH  0O0pPaOOTKM CUTHAJIOB,
YMETh ONITHMHU3HPOBATH IOJTXOJTBI pu
U3MEHSIOIMIUXCS ~ ampHUOPHBIX  CBENEHUAX U
yciioBusx. JlaBaTh apryMEeHTUPOBAHHYIO OIICHKY
uH(pOpMaIUK B 00JIACTH BCSIKOTO POJia TIPOTHO30B
nearensHOocTH COMTHIA.

Baapeer:

NPaKTUYECKMMHU HaBbIKaMU 00pabOTKH LU(POBBIX
CUTHAJIOB, 0a30BBIMM MeTOJaMHU pPabOTBl €
JMAaHHBIMA ~ W3MEpPEHW W  HaBBIKAMH  HX

CHUCTCMATHU3all U aHaJIkn3a.

IV. Copepxanue U CTPYKTYpa AUCHUILIUHBI (MOLYJIs1)

O0BEM QUCIUIUIMHEI COCTABIAET 3 3a4eTHBIX enuHuIbl, 108 yaca,

B TOM 4HcClie 63 4aCOB KOHTaKTHOU PabOTHI.

3aHsaTus MMpoOBOAATCSA TOJIBKO B OYHOM q)OpMC O6y‘-ICHI/I$I C MNMPUMCHCHHUEM OUCTAHIHUOHHOI'O

KOHTPOJISI CaMOCTOSITeIbHOM paboThl cTyaeHToB uepe3 DnMOC ¢dakynprera. DJIEKTPOHHONW U

JUCTAaHIIMOHHOU (hopM 00yUEHHUs HE IPEyCMaTPUBACTCS.

Ha MPAKTUYCCKYIO TOATOTOBKY OTBOJUTCA 26 AYJJUTOPHBIX 4aCOB (BO BpEMs BBITIOJTHCHUSA

MIPaKTUYECKUX 3aJaHUil).

dopma NpOMEKYTOUHON ATTECTALMHU: 3AYET.




4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Buabl yuedHoii padoTsl,

DopMbI TEKYLIET0

- ; BKJIIOYAsl CAMOCTOSITEJIbHYI0 PadoTy 00y4yaronuxcs, KOHTPOJS
g E NPAKTHYECKYI0 MOATOTOBKY H TPYAOEMKOCTH ycneBaeMoOCTH; .
@ E § (B yacax) ®dopma POMeKYTOYHOM
N g § = g KonrakTHas padoTa npenoaasareJisi ¢ = aTTecTaluuu
o /;{ Pa3nes AMCHUIUIHHBI/ TeMa % E g ‘S o0yyaIUMHUCs % ; (no cemecmpam)
O | 8 | Exg =
=2 = & | Jexuun Cemunapckue/ | Koncyan | & '8
: E NpaKTHYeCKHe/ | TAlUH % :‘
= 5 AaGopaTopHble z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. OcHoBHBIEC onpeenieHrs. THUITBI CUTHAJIOB U 7 11 5 6 01
OMEX. 6 ' ’
2 | Paznen 2. JIuHeiHBIC LIETIH ¢ TOCTOSIHHBIMHM ITapaMeTpaMHu. 6 9 14,1 4 8 0,1
3 | Paszmen 3. e ¢ mepeMeHHBIMHE ITapaMeTPaMHU. 6 9 141 4 8 0.1
Henunelinble nenu. ’ ’ Otuét no
4 | Paznmen 4. Jluckperusanus curaaios. [{udpossie curHanel. | 6 9 | 141 4 8 0,1 nabopaTtopHOi
5 | Paznen 5. CoBpeMeHHbIE HHCTPYMEHTHI HU(PPOBOI 6 9 14.2 4 8 0.2 paboTe, KOHTPOJIbHBIE
00pabOTKH CUTHAJIOB. ’ ’ BOTIPOCHI
6 | Pasmen 6. CniextpasibHbIi aHanu3. MccnenoBanue 6 | 10 16.2 4 8 0.2
TECTOBBIX CUTHAJIOB. ’
7 | Pazmen 7. I{udpossie GUIBTPHI: TOCTPOCHUE U 6 | 10 16.2 4 8 0.2
IpUMEHEHHe ’
KOntpoins Omnpoc ¢ y4éToM OLIEHOK
8 32 CeMeCTPOBbIE
JadopaTopHbie padoThl
KCP
Hroro yacon 108 | 26 54 1 45




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00y4AOIMXCS MO AUCHHUILTHHE

OO6muit 00beM CaMOCTOSITEIBHOM PaOOTHI IO TUCIUTIIINHE (Yac)

CamocTosiTenbHas padora o0yyaroumxcs Vy4ebHo-
Ore . METOIYECKOe
HOYHO
Cemectp HasBanue paznena, TeMbl Cpoku T 5 obecneuenue
o pyaoeMKoc CpPEICTBO o
Bun camocrosTensHOi#l paboThI | BBINOIHEH (uac.) CaMOCTOATETbHOU
st Tb (Hac. paboThI
- U3y4YCHHE TeOPETUIECKOU N
Bce Temnbl y P . OT4é€T, OTBETHI
YacTH MPAKTUYECKUX 3anaHuii; | B Hauane
6 40 Ha KOHTPOJIbHBIE
-o(hopMIIeHUE OTYETA; cemecTpa BOIPOCEL Bes
- IOJIrOTOBKA K 3aIIUTE P pPEKOMEHTyeMast
Pabora ¢ meToanueckumu K KoL auTeparypa
6 |BCE TEMBI matepuanamu. [loaroroska k Y 5
N cemecTtpa
3a4€Ty Onpoc
45




4.3. Coaep:xanue y4eOHOro MaTepuasa

Paznen 1. OcHoBHbIE onpeeneHus. TUIbl CUTHAJIOB M ITOMEX.

CopneprxkaHue pas3iesioB U TEM AUCITUTUIMHBI

Paznen 2. JIuneitHble 11enu ¢ MOCTOSHHBIMU MTapaMeTpaMH.

Paznen 3. llenu ¢ nepeMeHHbIMH TapameTpaMu. Henunelinble nenu.

Paznien 4. Jluckperusanus curHanos. L{udpossie curHasl.

Paznen 5. CoBpemMeHHBIE HHCTPYMEHTHI IUPPOBOK 00PaOOTKH CUTHAJIOB.

Paznen 6. CriekTpanbHblil aHanu3. MccienoBanue T€CTOBBIX CUTHAJIOB.

Paznien 7. Iudposrie puabTpel: MOCTPOCHHUE U IPUMEHEHHE

4.3.1. IlepeyeHb CEeMHUHAPCKUX, MPAKTHYECKHUX 3aHSITHI 1 JJAa0OPaTOPHBIX PadoT

No Ne paznena u HaumeHnoBanue ceMuHapos, Tpyn | Ouenoun | ®opmupye
n/m TEMBI MPAKTUYECKUX U JTaOOPaTOPHBIX 0EMKO ble MbIE
JUCIUTUTUHBI pabor CTh | CpeAcTBa | KOMIIETECH
(Momyms) (dachl 01701
)
1 2 3 4 5) 6
1. Paznen 1 JladopaTopnas padora 1 Cobecen | IIK-1
(03HAKOMUTEJIbHAA). OBaHHE
HNHCTpyKTaX 1O TEXHUKE
6e3omacHoctu. [Topsnok BKIIOUEHUS
6a3oBoii craniuu NI ELVIS I1.
[TporpaMMHBI MOAYJTH BUPTYaJIbHBIX 4
puOOpOB..
JlabopaTopnas paGora 2
OcHosnble ycrporictBa NI ELVIS I1.
PaboTa ¢ 1udpoBBEIM MyJIETUMETPOM,
ocuuuiorpadom, QyHKIMOHATbHBIM
T€HEPATOPOM.
2. Paznen 2 JlaGoparopHas padora 3 Pemenue
[lepexoHbIe MPOIECCHI B LIETISIX C 8 3aj1ad,
HMCTOYHHKOM TIOCTOSIHHOW U cobeceno
nepemeHHoi DJC BAHUE
3. Pa3znen 3 JlabopaTopnasi paGora 4 Pewenne
UccnenoBanue oTKINKa 8 3ajad,
ANEKTPUUECKOM 1IENH Ha pa3InyHbIe cobeceno
THUIIBl TECTOBBIX CUTHAJIOB BaHUE
4. Paznen 4 JlabopaTopnasi pabora 5 Pewenne
Amnarnoro-tudpoBoe " udpo- 3a/1ad,
aHAJIOTOBOE npeoOpa3oBaHuUe. cobeceno
Juckperuszaiyisi ¥ BOCCTaHOBJICHUE BaHUe
CUTHAJIOB.
8
JlabopaTopnasi paGora 6
KonupoBanue curnanos. Mogysius.
Bunel monynsuuu. Ilepenaua
MOJTYJIUPOBAHHBIX CUTHAJIOB IO




KaHaJIaM CBSI3H.
o. Pazpen 5 JlabopaTopnas paGora 7 Pewenne
WHTerpupoBanue, CBEpTKa, 3ajad,
KOPPEISIIHSL. cobeceno
8 BaHUE
JlabopaTopnasi paGora 8
CBepTKa Kak MHCTPYMEHT
¢unpTpanun. [Ipocreiinme GuUiIbTPHI.
6. Paznen 6 JlaGoparopHasi padora 9 Pemenue
CriekTpanbHBIN aHaIU3 TUIIOBBIX 8 3azad4,
CUTHAJIOB CUTHaJIOB. ['eHepanus u cobeceno
MCCJIEJOBAHKE TYMa. BaHHE
7. Paznen 7 JladopaTopnasi padora 10 Pemenne | I1K-1
[{u¢poBble GUIBTPHL: IPAKTUIECKOE 3aj1ad4,
npuMeHenue. GunbTpanus 8 cobeceno
3alTyMJICHHBIX CUTHAJIOB. BaHHE
4.3.2. IlepeyeHb TeMm (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITEJIbHOE H3y4YeHHE
CTYA€HTAMH B PAMKaX caMoCTosATebHOi padoTsl (CPC)
Ne Bun . Pexomennyemas Komraec
Tema CaMOCTOSITENIbHOM 3anaHue TBO
He/l. auTeparypa
paboThI 4acoB
1. Bce tembl | - n3yuenue - Opopmuts Bea
TEOPETUYECKON OTYEeT 10 PEKOMEHI0BaHHA
qacTu na0.paborte; s IUTEepaTypa
MPAaKTUYECKIX - OTBETUTH HA
3aJJaHUH; KOHTPOJIbHBIE 40
-oopmieHue BOIIPOCHI;
0TYeTa; - 3aLIUTUTh
- IOATOTOBKA K paboty
3almTe IPEeTo/IaBaTeIto
2. Bce temsr | [loaroroska k 3auery Bea
PEKOMEHIOBaHHA 4
g IUTepaTypa
3. Texymme KOHCYIbTAITIH 1

4.4. MeTonnyecKkue YKa3aHUsl 10 OPraHU3ALHM CAMOCTOSITeJIbHOH PadoThl CTYIEHTOB

K COBpCMCHHOMY CIICHHAINCTY OGH.IGCTBO NpeaABABIACT AOCTATOYHO IJ_II/IpOKI/Iﬁ

nepevyeHb TpeOOBaHMIA, CpeId KOTOPBIX HEMaJOBa)XKHOE 3HAYCHHE HWMEET CIIOCOOHOCTD

HCIIOJIB30BATh CIICHUMATIU3UPOBAHHBIC 3HAHUS B obOnacTu (1)I/ISI/IKI/I JJI1 OCBOCHUS HpO(l)I/IJ'IBHBIX

JAUCLMIIINH, CII0OCOOHOCTE NpOBOAWUTL HAYYHBIC HCCICAOBAHUSA B I/I36paHHOI\/JI obactu

HKCIIEPUMEHTAIBHBIX UCCIIETOBAaHUN C TIOMOIIBIO0 COBPEMEHHOW MPUOOPHOI 0a3bl (B TOM YHCIIe

CIOXKHOTO (hU3nMyecKoro oOOpyIoBaHUs) W HWH(POPMAIMOHHBIX TEXHOJOTUH C y4EeTOM

8




9
OTCYCCTBCHHOI'O H 3apy6e>KHor0 ombITa. HemanoBaxkHoe 3HauYeHHE HMMEET HaIU4YME y

BBIITYCKHUKOB CIIOCOOHOCTEH CaMOCTOSITENILHO JOOBIBATH 3HAHUS U3 PA3TUYHBIX UCTOYHUKOB,
CHCTEMAaTH3MPOBATh TONYYCHHYI0O HWHQOpManuioo u TH.. DopMHpOBaHHE TaKUX YMEHUM
NPOMCXOTUT B TEUCHHE BCETO MEpHOa OOYYCHHUs Yepe3 ydacThe CTYACHTOB B MPAKTHYCCKUX
3aHATUSAX, BHIIIOJHEHNE KOHTPOJIBHBIX 33JaHUH U TECTOB, HATMCAHUE KYPCOBBIX U BBIITYCKHBIX
kBT (pUKAMOHHBIX paboT. IIpu 3tom camocrositenpHas paborta crymentoB (CPC) wmrpaer
pEeIIAroIIyI0 POJIb B XOJIE€ BCEro y4eOHOTO Mmpoliecca.

CamocrosiTenbHass padoTa pean3yeTcs:

1) HenocpeacTBEeHHO B POLIECCE ayAUTOPHBIX 3aHATHA, TIPH BBIMOJHEHUH J1a00pPaTOPHBIX
pabor.

2) B KOHTaKTe C mpernojaBaTesieM BHE PAMOK PACIIUCAHUS - Ha KOHCYJIbTAIMSX 10
y4eOHBIM BOIIPOCAM, B XOJI€ TBOPUECKUX KOHTAKTOB IPH BBHITIOJTHEHUN
WH/IMBUIYAIbHBIX 33/1aHUH U T.1I.

3) B oubmmoteke, noma, Ha Kadeape MpH BHITOJHEHUH CTYACHTOM YUYEOHBIX U
TBOPYECKUX 3a]1aY.

Takum ob6pazom, ctpykrypHo CPC MOXHO pa3fenuTh Ha IBE YaCTU: OpraHu3yemas
Iperno/IaBaTeNIeM U CaMOCTOsITeNIbHAS paboTa, KOTOPYIO CTYIEHT OpPTraHU3yeT 110 CBOEMY
YCMOTpEHHIO, 0€3 HETOCPEICTBEHHOTO KOHTPOJISI CO CTOPOHBI MTPETio1aBaTesl (MIOATOTOBKA K

J'Ia60paTOpHLIM U MPAKTUYCCKHUM 3aHATUAM, 3aUCTaM U T.H.)

4.5. llpumepHasi TeMATHKA KYPCOBBIX padoT (MpoeKToB) (IPpH HAJTUYUH)

KypcoBbie paboThl HE IPEyCMOTPEHBI.
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V. Y4ueOHo-MeTOAUYecKOe U MH(OPMALTMOHHOE o0ecredeHne TUCHUIIMHBI (MOIYJIs1)
a) nepeuens 1umepamypbol

OCHOBHAs TUMepamypa
1. Ommenreiim, A. [{udpoast 00paboTka CUTHAIOB [ DIEKTPOHHBIN pecypc| : u3ganue 3-¢,
ucnpasienHoe / A. Omnmenreiim. - MockBa : Texnocdepa, 2012. - 1048 c. - Pexum
noctymna: ObC "Aibykc". - Heorpanuu. goctym. - ISBN 978-5-94836-329-5
Bopo6ser C.H. [ludposas 06paboTka CUTHAIOB [ DIEKTPOHHBINA pecypc| : yuel. sl CTy .
yupexa. BbICHI. mpod. oOpa3oBanus mo Hampasi. moarot. 210700 "MHdpokoMMmyHUKaIL.
TexHojoruu u cucreMsl cBsizu" / C. H. BopoOséB. - OBK. - M. : Akanemus, 2013. - Pexum
noctyna: U3 "bubmuotex". - 20 noctymnos. - ISBN 978-5-7695-9560-8
. Uepnbix, A.A. IludpoBas o6paborka curHaioB Ha ocHoBe MiaaTel Emona SIGEx
[OnexTponnsblii pecype] / A. A. Uepnsix, 0. B. ScrokeBuu, B. JI. Ilanepusriii. - OBK. -
Upxyrck : Usn-Bo UI'Y, 2014. - Pexum noctyna: 2943 "bubmumorex". - Heorpanuu.
noctym. - Y. 1. - 2014.
MarasunnukoBa, A.JI. OcHoBBI 1T POBOI 00pPaOOTKN CUTHAIOB [DNEKTPOHHBIN pecypc] /
A. JI. Mara3unnukoBa. - Mocksa : Jlanp", 2016. - Pexum noctyna: 9bC "HU3natenbcTBo

Jlanp". - Heorpanny. noctyt. - ISBN 978-5-8114-2175-6

OONONHUMENbHAS TUMepamypa

1) VYwmusmkun, C. B. Teopernmueckue OCHOBBI LHU(PPOBONH 00pabOTKM M TMPEICTABICHUSI

CUTHANOB [DneKTpoHHBIN pecypc] : yueOHoe mocobue / C. B. YMHusamkuH. - MockBa :
Texnochepa, 2012. - 368 c. - Pexxum nocryna: DbC "Aibykc". - Heorpanuyu. mocrym. -
ISBN 978-5-94836-318-9
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0) nepuoouuecxue uzoanus
- HeT.
B) CHUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1. B cucreme obGpazoBarensHoro mnopraia MI'Y (http://educa.isu.ru/) pa3mermieHbr

MCTOANYCCKHUEC MAaTCPHAJIbI U 3aJaHU 110 JAHHOMY KYpCYy

2) 6azvl OAHHBIX, UHDOPMAYUOHHO-CRPABOUHBLE U NOUCKOBbIE CUCTIEMbL
e Hayunas snekrponnas 6ubnmoreka eLIBRARY.RU, 6omee 10 moHOTEKCTOBBIX
BEPCHIl HAyYHBIX KYPHAJIOB IO TEMaTHKE Kypca
e UudbopmannoHHas cucTeMa JIOCTyIa K POCCUUCKAM (DU3UUCCKUM KypHAIAM U

0630pam BUHUTHU (http://www.viniti.ru)

e bubmuoreka CMuTCOHOBCKOM acTpodusnueckoit ooceparopuu (HACA)
MOJTHOTEKCTOBBIX BEPCHUIl HAYUHBIX KYPHAJIOB, B TOM YHUCIIC TI0 TEMaTHKE Kypca

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

[ ] Ba3a JAaHHBIX Ha6J’IIOI[CHI/II71 I/IHCTpYMeHTOB FGJII/IO-I‘CO(bI/IL’»I/I‘ICCKOFO KOMIIJICKCa
HUC3® CO PAH
(http://en.iszf.irk.ru/Observations)

ApxuB HayuHbIX )xypHanoB JSTOR (http://www.jstor.orq)

V1. MaTepuajibHO-TeXHHYEeCKOe o0ecreyeHne JUCHUILTHHBI (MO1YJIs1)

6.1. YueOHo-1200paTOopHOE 060py10BaHUE:

HaGop 3amanuii, ynpakHeHUH M 3ajady MO KIIOYEBBIM TeMaM Kypca. s mpoBeneHus
3aHATUI 10 JMCUUIUIMHE HCHOJb3YeTCsl ayJIUTOpHs, OCHAIIEHHAas BCEM HEOOXOAMMBIM
U3MEPUTENBHBIM  000pynoBaHueM. JlabopaTopHbIE CTEHIBl YKOMIUIEKTOBAHBI yUECOHBIMH
nporpaMMHO-anmapatHbiMu  komruiekcamu  ¢upmer  National Instruments (NI) wa ochoBe
yHHMBepcalbHBIX  JaboparopHbix ctanuuu NI ELVIS.  OcHoBHOW  0c0OE€HHOCTBIO
KOHCTPYKTUBHOro pemeHust ¢upmel NI sBiasercs moctpoeHue Oombiioro Habopa
00pa30BaTeNbHBIX TPAKTUKYMOB MO0 PAa3IMYHBIM JUCIHUIUIMHAM Ha €JIWHOW I1iatdopwme,
MIO3BOJISIONIEH HapaOaThIBaTh MPAKTHUECKUE HABBIKM CAMOCTOSITEIFHBIX JKCIIEPHMEHTAIBHBIX
UCCIIEIOBaHUM, 3aKPETLIsisl TEOPETUUECKUE 3HAHUS.
1) Jlaboparopusiii kommuiekec NI ELVIS II ¢ pactmputenbHON MakeTHOM tuiaToi (6 1mT).
2) Beruucnurensusie cranmuu (ITK) (6 mr., Intel Atom CPU D2500 u D2550 1.86x2GHz,
moHuTopbl Samsung S19B300N wu S19C150N), ¢ ycraHOBIGHHOW Ha HUX
orepannoHHoi cucremoir Windows ¢ TOCTyIIoM B HHTEpPHET, C JpaiiBepaMH YCTPOICTB
naboparoproro komruiekca NI ELVIS 11

3) Pacmmpurensusie maatel Emona FOTEx (ETT-211, 3 m).

4) Maketnsie maatel NI ELVIS 1l SERIES Prototyping Board (6 mryk).
11
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6.2. IlporpaMmMHoOe obecrieyeHme:

1) NI LabVIEW. Mmeercst cOOTBETCTBYIOMIAsE KOMMEpUYECKast JTUIICH3HS.

2) NI ELVISmx Software for NI ELVIS Il & NI myDAQ NI. — National Instruments. —
BEpCHsl IEPUOIMYECKH OECIIIaTHO aBTOMATHYECKH OOHOBIISIETCS C calfTa
pou3BoauTeNs yepes ceTb MHTepHeT. M3HauanbHO npuiaraeTcs BMECTe ¢ ApalBepaMu
k obopynoBanuto NI ELVIS 1 & NI myDAQ — (nporpuerapHoe mporpaMMHOE
obecrieueHne, He TpeOYIOIIas 3aKIIOYCHUST KOMMEPYECKOTO I0TOBOPA)

3) Microsoft Word u Microsoft Excel 2007 (Bepcust 12.0.4518.1014, Homep mpoayKrTa
89409-708-7331644-65664) B cocrase nmakera MS Office. JlutieH3us Ha HOBbIC BEpCHH
nepuoandecku ooOHoBisieTcs LlenTpoM HOBBIX MH(POpMaMOHHBIX TexHonoruit UI'Y mo
BCEMY YHHBEPCHUTETY.

4) TIO mns paborel ¢ mganHbiMH: GDL (Gnu Data Language), Python (freeware,
0eccpoUHO).

5) Microsoft Windows 7 IIpodeccuonansnas SP1 (kox nmpomykra 00371-838-5610583-
85989 u 55041-008-1638604-86979)

6) Bpaysep Google Chrome 58.0.3029.110 (nmpomnpuerapHoe nporpaMMHOe oOecIieueHue,
0eccpoyHO).

7) Adobe Acrobat Reader (mpormpuerapHoe mporpaMMHoe o0ecrieueHe, aBTOMAaTHUECKOe

oOHOBIJIEHHE, OECCPOUHO).

6.3. TexHn4yecKkue U 3J1eKTPOHHbIE CPEACTBA:
Ha AYJUTOPHBIX 3aHATUAX MOT'YT HCIIOJb30BATHCA M}U’H)TPIMGI[HIZHI)IG cpeacTBa:

nepenocHoii mpoektop (CASIO XJ-A241), crauuoHapHbiii HacTteHHbIM dkpaH (Classic
Solution, 244x244), HoyTOyk Lenovo B590.

V1l. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
OCHOBHBIMH BHUJAMHU CaMOCTOSITENILHOW pabOThI CTYIEHTOB IO KYpCYy AMCUUIUINHBI
SIBIISIFOTCS:
—  BBINOJIHEHUE KOHTPOJIBHON pabOThI;
— caMocTosTeNbHAas paboTa Hax y4eOHBIMH MaTepHATaMH C HCIOJIB30BAaHUEM

PEKOMEHTyeMOM JTIUTEepaTyphl, C UCIIOIH30BaHUEM 0a3 TaHHBIX B ceTH MHTEepHET;

peneHre (U3NYECKHX 3a/1a4 KaK COCTaBHBIX YacTel J1abopaTopHOi paboThI;

— TpYyNIOBbBIC U MHANBHAYAIbHBIC KOHCYJIBTALINH;

— TOATOTOBKA K 3a4eTy U OOCYXICHHUIO..

[Ipu BbIMONHEHUHU PabOT J1AOOPATOPHBIX 3aHATHH oOpaiaercs ocoboe BHHUMaHUE Ha
BBIPA0OTKY Y CTYZCHTOB YMEHUS IOJIb30BaThCsl HAYYHO-TEXHHUUYECKOH JINTEpaTypoil, TPaMOTHO

0(QOpPMIISITh U AaHATU3UPOBATH MOJTYyUYEHHBIE PE3YIbTATHI..
12
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Texymas pabora Hajx yuyeOHBIMM MaTepHallaMH IIPEACTAaBISAET COOON TJaBHBINH BHUI

CaMOCTOSITENIbHOW paboThl CTYACHTOB. ISl 3TOTO0 HMCIOJIB3YIOTCS MMEIOIIUECS TEXHHUYECKHE

CpelCcTBa, y4eOHO-METOAMUECKHE MaTepuabl U Ipyras peKOMEH0BaHHas JUTepaTypa.
[IporpamMMoii  mpeaycMOTPEHO HCHOJb30BAaHHE COBPEMEHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHI: HMH(pOpMAMOHHBIE (IU(PPOBBIE MaTepUanbl, 0a3bl JAHHBIX B CETH WHTEPHET),

IIPOEKTHBIE (MYJIBTUMEHA).

Oco0eHHocTH PadoThl ¢ MHBAJIWAAMH W JHLIAMH C OTPAHMYEHHBIMH BO3MOKHOCTSIMH
310poBbsl. boibpmias 4acTh HCHONB3yeMOro B J1a0OPaTOPHOH ayIUTOPHH OOOPYHOBaHHS
SBJISICTCSI TIGPCHOCHBIM W MOXET ObITh IIEPCHECCHA WM MepeBe3CHa B  CIEIHAIBHO
HOATOTOBIICHHYIO ayJJUTOPHIO JUISl IIPOBEACHUS 3aHATHI CO CTYICHTAMH YKa3aHHON KaTeropuH.
Ha caiite (B 2JIEKTPOHHOM BHJIE) YHHBEPCUTETA BBUIOKEHBI METOJMYECKHE MaTepHalbl I10

I[aHHOfI JAUCHUIUIMHE, K KOTOPBIM MOXHO IMOJIYYUTh AOCTYIT YIAJICHHO.

VI1Il. OueHouynble MaTepHaJbl AJs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

®dopma TEeKYIIero KOHTPOJIs: co0ecejoBaHNEe BO BpeMsi J1abOpaTopHBIX padboT, mpoBepKa

oT4eToB. I 1oMycKa K 3a4€Ty TpeOyeTcsl MOJIHOCTBIO BBIIOJHUTH BCE 1a00paTOpHBIE, CATh
OTYeThl U OOCYIUTh C MpenojaBaTeieM MOIy4YeHHbIE Pe3yJbTaThl MO Kaxkaod padore (B TOM
YHCIIe OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI ), OJIYYHB ITPH 3TOM OTMETKY O CAaye.

Bua npoMeXyToUHOM aTTeCTAllUuN: — 3a4eT.

®onp oreHouHbBIX cpencTB (POC) npeacTaBieH B MPHIOKEHUH.

8.1.1. OnieHOYHBIE CPECTBA JJIST BXOJAHOTO KOHTPOJIS

Jlnist u3yyeHus JaHHOTO Kypca CTYAEHT JIOJKEH 3HaTh OCHOBBI (PU3UKH U MH)OPMATHKH,
YMETHb II0JIb30BaThCS CTAaHAAPTHBIMU IIOMCKOBBIMM cepBucamu cetd MHTepHer. Bxoanon
KOHTPOJIb 3HAaHUH HE IPOBOJIUTCA.
8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS

Texymuii KOHTPOJb YCIEBAEMOCTH OCYLIECTBISIETCS IO CIEAYIOIIMM KPUTEPUAM

OLICHUBAHMSI YPOBHS MPUOOPETEHHBIX KOMIETEHIINN:

1. IToporoBblii ypoBeHb:
(3HaHume) mgaer ONPEAEIICHUS OCHOBHBIX IMOHITHH;

- BOCIIPOM3BOJHT OCHOBHBIC (pu3nuecKue (GpaxThl, UACH;
- pacro3HaeT pu3nIecKre OOBEKTHI;
- 3HAET OCHOBHBIC METOJbI PEIICHHS THUIOBBIX 33aJa4 M YMEET MX NPHMEHITH Ha

MPAKTUKE B XOJI€ pelIeHus 1a00paTOpHbIX padoT.
13
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(ymenme) ymeer paboTaTh CO CIIPAaBOYHOM JIUTEPATYPOIL;

- HUCIIONB3YeT MPHOOPHI, YKa3aHHbBIC B ONMMCAHUH JTA0OPATOPHON (MK
MPaKTUYECKON) PabOTHI,
- yMEeT MpeAcTaBiATh (0OPMIIATE) pE3yIbTaThl CBOCH PabOTHI.

(BJ1ameHme)  BiAJCET TCPMHHOJIOTHUEH MPEAMETHON 00JIACTH 3HAHUS;

- cmocobeH KOPPEKTHO MPECACTAaBUTH IOJYUYCHHEIC 3HAHUSA B MaTeMaTHYeCKOM

dbopwme.
2. ba3oBblii ypoBeHb:

(3HaHHeE) MOHMUMAET CBS3H MEXK/IY Pa3IUUHBIMK (PU3NUCCKUMH BEIIMYNHAMHU;

- MMeeT NPEeJCTaBIeHNEe O (PU3NIECKUX MOJIEISIX UCCIIEYyEMbIX ITPOLIECCOB;
- apryMeHTHpYeT BbIOOp METOja PEelleHUs 3a/ayl; CaMOCTOSITEIIbHO COCTABIISET
JIaH pelleHUs 3a1a4u;
- TpaduYecKy WLTIOCTPUPYET 3a7auy.
(ymMeHmMe) caMOCTOSATENILHO TOAOKPAET M FOTOBUT IS SKCIIEPUMEHTA HEOOX0MMOe

obopyznoBanue (kabenu, pa3beMbl, U3MEPUTEIbHBIC TPUOOPHI U TA.);

- IPUMEHSET YCBOCHHBIC METO/BI PEIICHMS 3a1a4 B HE3HAKOMBIX CUTYALMIX;
- yMeeT KOPPEKTHO BbIpaXkaTb U apryMEHTHPOBAHHO OOOCHOBBIBAThH MOJOXKEHUS
peaMeTHOM 001acTH 3HAHUS.

(B.TIa}IeHI/Ie) KPUTHYCCKU OCMBICIINBACT MMOJIYUCHHBIC 3HAHUS

- croco0eH KOPPEKTHO MpeAcTaBUTh (0(QOPMUTH) TMOJYyYEHHbIE 3HAHUS B
MateMatudeckon popme;
- KOMIIETEHTeH B pa3IMuHbIX cuTyamusx; ( pabora B rpymme, paboTa B
MEXIUCIUIUTMHAPHON KOMaH1e);
- BJIQJICET pa3HbIMM  crioco0amMu IIpeICTaBICHUS ¢buznueckoit
nH(popmanuu (pe3ynbTaToB U3MEPEHHUI).
1. Bsicokuii YPOBEHb
(3HaHue) (aKTHYECKH M TEOPETHUECKH 3HACT MaTepuall Kypca B Impejenax 001actu
UCCIIEIOBaHMS C TIOHUMAaHNEM TPAHUI] IPUMEHUMOCTH YCBOCHHBIX HaBBIKOB

(3HaHUA r1y0OKHE, BCECTOPOHHHUE);

(yMeHne) TBOPUYCCKHU NOAXOAHUT K PCHICHUIO ITOCTABJICHHBIX 3a/1a4 (KaK TCOPCTUYICCKUX,
TaK U HpaKTI/I‘-ICCKI/IX); ACMOHCTPHUPYCT HABBIKW UMITPOBU3ANHN AJId OIITUMAJIBHOTO

TOCTHKEHUS pe3yibTarta;

- ymeer aOcTparupoBaTth MpoOJE€Mbl, C KOTOPHIMH CTAJKHUBAeTCs IMpHU
pELIEHNN PAa3JINYHBIX 3a/a4.

(B1ameHmne) MOXKET CaMOCTOSITEIIBHO OIICHUBATH PE3yJIbTAaThl CBOCH PabOTHI;

- crnoco0eH COBEPIIEHCTBOBATh X0/ BHIIOJHEHUS padOThl,  HUCXOs u3
COOCTBEHHOM OIIEHKHU PEe3yIbTaTOB;

- coONIOaeT HOPMBI ~ JIUTEPATYPHOTO s3bIKa, MpeoliagaeT Hay4YHBIH CTHIIb

14
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N3JI0KCHUA.

- JIEMOHCTpHUpYET npu3Haku cpopmupoBanHocTH Komnerenuuu [1K-1.

[IpumMep 3amaHus JJId CAMOCTOSITEIILHOM Da6OTBIZ

Moayasiusi-1eMoayasinus NPOCTEeHIIIUX CHTHAJIOB

HeobxomuMo cmoaenupoBath CHUCTEMy Mepenadd WHGOpMAlUMU IO paguoKaHAITy, KOTOpas
COCTOMT U3 MepeAaTyuka CUrHalla, KaHajla CBSI3U C aJJAUTUBHBIM O€JIbIM rayCCOBBIM IIYMOM,
npueMHHUKa curHaia. Ilepegatuuk BKIIIOYaeT B ceOsl UCTOYHUK COOOIICHHS UM MOIYJATOP
pajgMoCUTHANIa, a TPUEMHUK - BXOIHOW IOJIOCOBOW (DHIBTpP, NEMOIYJIATOP paarOCHUTHAIA,
OHUY.

Oto0pa3uTh rpapyKku BPEMEHHBIX U CIEKTPAIbHBIX (PYHKIMHA Ha BBIXOJE KaXKIOTo OJOKa.
[TapameTpsl CUCTEMBI TIEpeIauU IPUBEACHBI HIDKE:

NcTouHuK curHana - rapMOHUYECKUI CUTHAJI 110 3aKOHY CMHYCA B TPETHEN CTEIIEHU C YAaCTOTOMN
130 I'. Buyg Mmoayssitium - pazoBasi MOIyJISAS ¢ HHACKCOM Moaysisiinu 4. Hecymas gacrora 3
k['11. OtHomIeHue curHan/mym 9 ab. Yacrota nuckperusanuu 8 k'

HanvHetiuue 3a0anus K OAGHHOMY KYPCYy NpeoCmasiensbl 8 Memoouteckux nocoousx (cm.8.3) u

DOC oucyuniumul.

8.1.3. OnieHouHbIE CPEACTBA I IPOMEKYTOUHON aTTeCTalluu

MaTepI/IaJ'ILI AT TIPOBEACHU A TCKYLICTO U IIPOMEKYTOUYHOT'O KOHTPOJIA 3HAaHUMN CTYACHTOB!:

N Komrrerenmun,
0
\ Bun koHTpOIA KonTponupyembie TeMbl (pa3aesnbl) KOMIIOHEHTBI KOTOPBIX
o\
KOHTPOJIUPYIOTCS
1 Cobecenopanue mpu | Bee Temsl TK-1
3alUTe OTYETa

I IprMepHBIN CITMCOK BOOPOCOB K 3aUETV:

Henu u 3anaun pU3NUECKOro HIKCIIEPUMEHTA;

CoBpeMeHHbIE CUCTEMbI HHTETPALlUU U3MEPUTENHLHOI0 000PYI0BAHUS C KOMIIBIOTEPOM;

OCHOBHBIE TIPUHIIHITBI U METOJIBI TPOBEACHUS U3MEPEHHUIA;

BnusiHue uaMepuTenbHBIX TPHOOPOB Ha Pe3ysIbTaThl SKCIIEPUMEHTA,

Knaccudukamnus curnanos;

OCHOBHBIE XapaKTEPUCTUKN CUTHAJIA;

IlepexoaHble MPOLECCH B AIEKTPUUECKUX LEMX;

AHanoroBas peanu3anusi HIU(PPOBBIX JIEMEHTOB;

Teopema IlapceBains. JIUCKpETHBIE U HHTETPAJIbHBIC IIPEACTABIICHUS CUTHAIIOB;

0. Ananoro-nmudgpoBoe u nudppo-aHaaororoe mnpeoodpazoranue. Teopema KorenbHUKOBA;
Yacrorta HaiikBucra;

11. Cnektp nuckperHoro curana. CyOaucKpeTru3amus CUrHala;

12. JluckpeTHbIi Oenblii mIyMm;

13. luckpetnoe npeodpazoBanue Oypoue (I1D);

14. D¢pdexr I'n606ca. Metox Yanua;

15. BoccraHoBiieHHE HEMPEPHIBHOTO CUTHAJA ¢ TTomoIbo J(I1D;

BOoO~NoOGOR~WONE
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16. OcHoBsl paboTsr AJ1Y;
17. Ycunenne curnana. OnepanvoHHbIE YCHIIUTENIN: OCHOBHBIC MTApaMeTphI;
18. KoppemnsnroHHas U B3auMHast KOpPeIsSIUOHHbIE (PYHKIINY;
19. KoppensaimoHHBIA preM.
20. AmmuutyaHas Moy isiiust. @a3o0Basi M 4aCTOTHAS MOTYJISIINS,
21. Jlemoaysnus;
22. OUIbTPHI IEPBOTO U BTOPOTO MOPSIKA;
23. Ilonstue ceptku. OOpalieHue CBepTKH;
24. Jluneitnast uugpoBasi 00paboTKa CUTHAJIOB C TIOMOIIBIO (PHIIBTPOB;
25. OntumanbsHbIi GuiabTp Bunepa.

Pa3paGorumnkmn:
% J nouest UI'Y, x.¢.-M.H. A.A., Kouanos
(noonucs) (3anumaemas OOANCHOCMD) (uHuyuansl, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUHM ¢ TpeOboBaHusMu PI'OC BO mo HampaBieHUro
noaroroBku 03.03.02 dusuka.

[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl obmeit u kocmudeckoit puzuku UT'Y
«_22 » _mapra 2024 .

[Tpotokon Ne _8 , 3aB. kadempoii % B.JI. IlanepHbrii

Hacrosimmass nmporpamMmma He MOsKeT ObITh BOCIPOM3BeJIeHa HHM B Kakoul d¢opme 0e3
NpeIBapUTEeIbHOI0 NMCHbMEHHOI0 paspemeHust Kageapoi-pa3padoTynka NporpaMmmal.
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