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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

B nacrosmee BpeMsi HayuHBIE HCCIEIOBAHUS BO MHOTHX OOJIACTSIX 3HAHUU MPOBOISATCS
OOJBIIMMU KOJUIEKTUBAMH YYEHBIX, WHXKEHEPOB U KOHCTPYKTOPOB C IOMOIIbIO CJIOXHOTO U
JIOPOTOCTOSIIIETO 00OpYy/IOBaHUSl. 3HAYUTENIbHBIE 3aTpaThl PECypcoB Ui TMPOBEACHUS TaKUX
MCCIIEIOBAaHUI OOYCIOBIIIM HEOOXOAMMOCTh MOBBIMICHUsT 3((HeKTHBHOCTH 3TOH paboTel. Kpome
TOro, 3((EeKTUBHOCTh HAYYHBIX MCCIIEJOBAHUN BO MHOTOM CBSi3aHAa C YPOBHEM HCIOJIb30BAHUS
KOMITBIOTEPHOM TEXHUKH.

PaGora ¢ u3MepurenbHOW ammaparypoil sBISE€TCS HEOTHEMJIEMOM YacThi0O B Pa3BUTUHU
MPAKTUYECKNX HaBBIKOB pa3paborku. Kommanus National Instruments (obopynoBaHue KOTOpOi
WCTOJNB3YeTCSl Ha MPAKTHYECKUX 3aHATHSAX JAaHHOTO Kypca) NPEIOCTaBIISIET MHOXKECTBO
o0pa3oBaTeNnbHbIX TIaTHOPM JUIs pElIeHUs dTON 3aaun. JTU MIATGOPMBI MO3BOJISIOT MPOBOIUTH
cOop W aHanM3 TMOJIYYEHHBIX [JAHHBIX, TEM CaMbIM BOIUIOIIAs B KU3Hb TEOPETUUYECKUE
MIPEICTABIICHHUS.

Heqbl0 ITUCHUIUIMHBI SBISIETCS HW3yYEHHE TNPUHIMIIOB MOCTAHOBKH (PH3MYECKOTO H
WHXEHEPHOTO JKCIEPUMEHTa, MPHUHIMIIOB MOCTPOCHHUS alMapaTHBIX U MPOrPaMMHBIX pPELICHHMA
ABTOMATHU3HPOBAHHBIX CHCTEM HAyYHBIX HCCIIEJJOBaHMI, OCBOEHHE pabOThl C BJIEMEHTaMU
aHAJIOTOBOM M U(PPOBON TEXHUKH, 3HAKOMCTBO C METOJaMH ITU(PPOBOI 00paOOTKH CUTHAIIOB.

3apaum Kypca:

- MOKa3aTh pa3HOOOpa3HbIE METOJ(bl MAaTEMAaTHYECKOTO M KOMIBIOTEPHOI'O MOJETUPOBAHMS,
aHaJM3a U CUHTEe3a IMU(PPOBBIX CUCTEM YIIPABICHUS U 00pAaOOTKU CUTHAIOB JAJISl PA3IUYHBIX
00BEKTOB U CUCTEM

- TO3HAKOMHUTH OYAYIIMX MAarucCTPaHTOB ¢ 0A30BBIMH METOJAMH M aITOPHUTMaMH IHUPPOBOH
00pabOTKH CUTHAJIOB.

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

JlanHasi ydeOHas JAWCHWIUIMHA OTHOCHTCS K 4YacTd, (opMupyemMol y4acTHHUKAMH
oOpa3oBaTenbHBIX OTHOHIEHWH. OHa wu3ydaeTcs B BTOPOM CEMECTpe Ha IIepBOM Kypce
MarucTpaTypbl.

Jlnsi OCBOEHHUSI COJEp)KaHUS TUCHMIUIMHBI HEOO0XOJAWMO 3HAHUE OCHOB paJnO(pHU3UKH,
MaTeMaTHYECKOTO aHAIIN3a, MHPOPMATHKH.

Kypc ommpaercs Ha 3HaHHWS W YMEHHs, MOJYYCHHBIE B XOJ€ OCBOCHHS IHCIUIUINHBI

«KommbloTepHbIe TEXHOJIOTUU B HAyYHBIX HccneaoBanusx» (b1.B.05).

I11. TpeGoBaHus K pe3yJibTaTaM OCBOECHHS TUCHUIIUHBI
[Ipouecc ocBOeHMSI AMCUMILIMHBI HAMpaBjieH Ha (OpMUPOBaHHE KOMIIETEHLUH B COOTBETCTBUU C
®I'OC BO wu mno pganHomy HampaBieHuio moarotoBku (11.04.04 DiexktpoHuka u

HAHOXJICKTPOHHKA):
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- ®opmynupoBaTh LIETU U 3a/la4l HAYYHBIX UCCIEJOBAHUM B COOTBETCTBUU C TEHICHLUSAMHU U
NEPCIEKTUBAMH PA3BUTHUS DJICKTPOHUKH M HAHOAIEKTPOHUKH, a TAKXKE CMEXKHBIX oOiacTel
HayKHM M TEXHUKH, 0OOCHOBAaHHO BBIOMPATh TEOPETHUUECKUE U IKCIIEPUMEHTAIbHBIE METO/IbI U

cpencTpa perieHus chopmynpoBanHbix 3a1a4 ([TK-1).

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 10 JUCHUILIMHE (MOYJII0), COOTHECEHHBIX C
HHIMKATOPAMH I0CTHKEHHUs KOMIIeTeHIU i

KoMmnerenuus Nuaukaropsl Pe3yabraThl 00yueHus
KOMIIeTeHIU i
I1K-1 HJIK nkaa 3HaTh: TPUHITUIIBI IEHCTBUS 0a30BBIX

9JIEMEHTOB aHAJIOTOBOM U IH(PPOBOI
JIEKTPOHUKHU; OCHOBHBIE HCTOYHUKU Hay4YHO-
TEXHUYECKOH HH(pOpMAIMK IO TOCTAaHOBKE
(U3NIECKOTO M MHKEHEPHOTO IKCIIEPUMEHTA
1 00paboTKe ero pe3ynbTaToB

YMeTh: U3MepATh U CaMOCTOSTENBHO
IPOBOJUTH UCIIBITAHUS PA3TUYHBIX
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;
o0ecreynBaTh COXpaHEHHE MOTyYaeMbIX
JIAHHBIX, TUIAHKPOBATh U CTABUThH 3a/1a41
UCCIIeI0BaHUs, BBIOMPATh METO/IbI
9KCIIEPUMEHTAIBLHON padoThI;
UHTEPIPETUPOBATH U MPEJICTABIIATH
pe3yIbTaThl HAYYHBIX UCCIIETOBAHHIA.
Brnanets: coBpeMeHHBIMU
WHCTPYMEHTAILHBIMHU CPEICTBAMH
pa3pabOTKU UCIIOIHAEMOr0 K0J1a, METOTUKOM
M3MEPEHHUsT OCHOBHBIX IKCILTyaTaIl[HOHHBIX
XapaKTepUCTHUK JIEMEHTOB anmnapaTypbl
cucteM 00pabOTKH CUTHAJIOB

IV. Conepxanue u cTpyKTypa AUCHUILINHBI (MOLYJIs1)

O0beM IUCIUILUIMHEI COCTABIAET 2 3a4E€THBIX €IUHUIBL, /2 YacoB,

B TOM uuciie 48 yaca KOHTaKTHOH paboThI.

3aHATUS TPOBOJAATCS TOJNBKO B OYHOW (opme OOydeHHs C HPUMEHEHHEM TUCTAHIIMOHHOTO
KOHTPOJISI CAMOCTOSITENIbHOM pabOThl CTYyI€HTOB. DJIEKTPOHHOM M JUCTAHIMOHHON (opM 00ydeHHUs
HE MpeTyCMaTPUBACTCS.

Ha nmpaktudeckyto noarotoBky otBoautcs 20 ayAMTOPHBIX 4acoB (BO BPEeMsl BHITIOTTHEHHS
71ab0paTOpHBIX pador).

dopma TpOMEKYTOUHOW ATTECTAI[MU: 3AYET.




4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁHLIX 3aHSATHI M OTBEJIEHHOI0 HA HUX KOJUYeCTBA

AKAACMHUICCKHUX JaCcoB

Ne Pa3gen nucuMnjnHbI/TEMA = Buabl yuedHoii padoTsl, DopMbI TEKYLIET0
n/H w o | BKIIOYAs CAMOCTOSATEJNbHYIO PadoTy 00y4aromuxcs, KOHTPOJS
g E NPaKTHYECKYI0 MOATOTOBKY H TPYI0€MKOCTh ycreBaeMocTH;
@ § S (B uacax) ®opMa NIPOMEKYTOUHOI
= § = c:i KonrakTHas padoTa npenoaasareJisi ¢ « aTTecTaluuu
3 o 28 o0yqaromumucst Z (no cemecmpam)
g1 |gs S g
=3
2 = § Jlexkun Cemunapckne/ | Koncyan E 'S
: ° NpaKTHYeCKHe/ | TAlUH g :‘
= = JaadopaTopHbIe z
= 3aHATHSA o
1 2 3 4 5 6 7 8 9 10
1 | Pazoen 1. ughposasa obpabomka cuenanos. 2 3 1 2 1
2 | Pazoen 2. [lepexoomnvie npoyeccovl 6 yensx ¢ UCOYHUKAMU 2 6 2 4 ) 3amura otyéTa o JIP
nocmosnHotu u nepementoti 3/[C.
3 | Pazoen 3. Omkaux s1eKkmpuieckou yenu Ha pasiuyHole 2 3 1 2 1
CUSHATBL. .
3amura otuéra no JIP
4 | Pazoen 4. Ilepexoonas u umnynvbCHas XapaKxmepucmuxu 2 4 1 2 2
ycmpoucmaea.
5 | Paszoen 5. Jlunetinvle u HenuHeliHble CUCTEMDL. 2 4 1 2 2 3amura otuéra o JIP
6 | Pasoen 6. Unmezpuposarnue u c8épmra CUCHANLO8. 2 6 2 4 2
7 | Pazoen 7. Koppenayus u coenacosannvie puibmpul. 2 6 2 4 2 3amura oTyéra no JIP
Asmoxoppensyusi.
8 | Pasoen 8. CnexmpanvHbuitl ananu3 pasiuiHblx CUSHATIOS. 2 5 2 3 2
uta otyéra o JIP
9 | Pazden 9. @ypve-npeobpazosanue. 2 6 2 4 2 3amura oréra o JI
10 | Pasoen 10. JJuckpemuzayusi u Hanodxcenue CHeKmpos. 2 5 2 3 2 .
11 | Pasoden 11. Teopema Haiikeucma-Komenvnuxosa. 2 5 2 3 2 3amura oT4€ra 1o JIP
12 | Pasoden 12. Ilpunyunvr ALJIT u [JAII 2 5 1 3 2
13 | Pasden 13. Ilocmpoenue u uccredoganue yughposwvix ¢hurompos. 2 6 1 4 2 3amura ot4yéTa o JIP
3auér
KOHnTposb 8
Hro0ro yacos 72 40 27




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocrosiTenpHas paboTa 00yJaronuxcst V4ebno-
METOIUYUECKOE
OreHOYHOE
Cemectp Hazsanme paszacia, TCMbI B i paG Cpoxku TpynoeMkocTb CPEJICTRO obecneuenue
U CaMOCTOATCIBHON PAOOTBL | oo erms (uac.) peA CaMOCTOSITEJIbHON
paboTHI
Odopmienne oT4€TOB 10 1a00PATOPHBIM O0paboTKa MOIyIeHHBIX B [1-2]
TCUCHUC .
2 paboram AKCIEPUMEHTAJIbHBIX JIAHHBIX, cemecTpa 10 OTtuéT
aHAJIN3 PE3yIHTATOB
[ToaroToBka K 3amiuTe OTYETOB ®opmyIMPOBAHHE BEIBOJIOB O [1-2]
e3ynpTaraMm pabotel. Pabora ¢ B teuenue
2 pesy p 14 CobecenoBanue
METOANYCCKUM MAaTCpPUaJIOM K ceMeCTpa
KaxJ0i pabote
2 IMoaroroBka K 3a4éTy Paborta ¢ nexiuonHelM MatepuanoM | K xoHiy [1-2]
¥ yue6Holl nuTepatypoit cemecTpa CobecenoBanue
OO0t 00beM CaMOCTOSITEIIBHOM PaOOTHI IO TUCIUTIINHE (Yac) 24




4.3. CoaepxxaHune y4eOHOro MaTepuajia

Paszoen 1. [{ughposas odpabomra cuenanos.

Pa3zoen 2. Ilepexoonvie npoyeccol 8 yensx ¢ UCmMoOYHUKAMU NOCMOAHHOU U NePeMeHHOU
2/IC.

Pa3zoen 3. Omxnux snexmpuueckou yenu Ha pasiuyHvle CUSHATIbL.
Pasoen 4. Ilepexoonas u umnynoCchas xapakmepucmuxu yCmpoucmada.
Paszoen 5. Jlunetinvie u HenuHelinble cUCMEMbL.

Pazoen 6. Humezpuposanue u céépmka cueHanios.

Pasoen 7. Koppensayus u coenacosanuvie punbmpul. Aemoxoppensiyusi.
Paszoen 8. Cnexmpanvuuiii ananuz pasiuinsvix CUSHALO08.

Paszoen 9. @ypve-npeobpazosanue.

Pazoen 10. Jluckpemuzayus u nanodicenue cnekmpos.

Pazoen 11. Teopema Hatikeucma-KomenvHukosa.

Paszoen 12. lpunyunvr ALIT u IJAII.

Pa3zoen 13. Ilocmpoenue u uccnedosanue yughposoix uibmpos.

4.3.1. llepeyeHb CeMHUHAPCKUX, MPAKTHYECKUX 3aHATHI U J1a00OpPaTOPHBIX padoT

TpynoemMkocTb ®
HaumenoBanve ceMruHapoB opMHpye
Ne POB, (ac.) OlLieHOYHBIE MBbIC
No paznena | mpakTuueckux U J1a0OPATOPHBIX | Beero s Hux
n/n o 4acoB | MPaKTHYECK cpeacTtBa KOMIICTCHIL
paooT ast 4078
TOJArOTOBKA
1 2 3 4 5 6 7
1. Paszen 1. udpoas 00paboTKa CUTHAJIOB 2 HpAKT. U Tng.
3aanus, cobec.
5 [lepexoHbIE IPOIECCHI B LICTIAX C MIPaKT. U TBOP.
. Paspen 2. MCTOUHUKAMH [TOCTOSTHHOM U 4 2 3a/anms, cobec.
nepemenHoit 9/1C
3 Passen 3 OTKIIUK 3JEKTPUIECKOM 1IN Ha 9 1 IPaKT. U TBOP.
Pa3IMYHBIE CUTHAIBI 3aJ1aHus, cobec.
IlepexomHast m UMy IbCHaS IIPaKT. ¥ TBOD.
4. Paznen 4. p YIIBC] 2 1 P P
XapaKTePUCTUKH YCTPOUCTBRA 3aaHust, cobec.
JluneliHpIe M HETMHENHBIE CUCTEMBI IIPaKT. U TBOP.
5. Pazgen 5. ) 1 311) N 6P
_ 3a] , cobec. K1
6. Paszen 6. WuTerpupoBanue u cBEPTKa 4 1 MIPAKT. U TBOP.
CUTHAJIOB 3aJaHus, codec.
7 Paszen 7 Koppensiiius u cornacoBaHHbIE 4 5 MIPAKT. U TBOP.
(UIBTPBL. ABTOKOPPEITSIHS 3amanus, cobec.
8. Paszen 8. CrieKTpalIbHBII aHAIA3 Pa3IMYHBIX 4 1 MIPAKT. U TBOP.
CHTHAIIOB. 3aJaHus, codec.
9. Pasien 9 dypre-mpeodpazoBaHue. 4 2 [IpaKT. ¥ TBOP.
3aganust, codec.
10. Pasnen 10 ,Z[I/ICerTI/ISaI_II/I}I " HAJIOXKCHHUC 4 2 IIPaKT. U TBOP.
CIIEKTPOB. 3a/IaHMs, co0ec.
11. Pasgen 11 Teopema HaiikBucra- 4 9 IPaKT. U TBOP.
KorenbHuKOBa. 3a7aHus, cooec.




12. Paspen 12 | [puaimmst ATIT i LATL 5 1 TIPaKT. ¥ TBOP.
3aganust, codec.

13. Paznen 13 ITocTpoeHne u uccaeroBaHue 9 5 IPAKT. U TBOP.
(poBbIX GUIBTPOB. 3a/1aHus, cobec.

4.3.2. TllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE U3y4YeHHEe CTYeHTAaMH B
paMkax camocTositebHoil padoTsl (CPC)

Bun Komnnuec
Ne . Pexomennyema
Tema CaMOCTOSITEIIBHOM 3ananue TBO
HEJT. s IUTEpaTypa
paboThI 4acoB
1. Bce tembl - U3yYCHHE - ObopMHTH OTUYET Bes 18
TEOPETHYECKOM YacTH | 1o jabd.padore; pEeKOMeHIyemMa
MPAKTHICCKUX - OTBETHUTH HA s TUTepaTypa
3a/1aHU; KOHTpPOJIbHBIE
- ohopmiieHHE BOIIPOCHI;
OTYeTa; - 3aIIUTUTH paboTy
- OITOTOBKA K MIPEIoaBaTEeIt0
3aIuTe
Bes
2. Bce TeMbl [ToaroroBka k 3a4éry peKoMeHTyeMa 4
g TUTepaTypa
3. Tekyuiue KOHCYJIbTalUK 2

4.4. MetoanyecKue YKa3aHUs 10 OPraHU3ALHM CAMOCTOSITeJIbHOW PadoThl CTYICHTOB

K coBpemeHHOMY crnenuaaucTy OOLIECTBO NMPEABSABISAET AOCTATOYHO IIMPOKUN MEpeyeHb
TpeOOBaHUI, CpeAM KOTOPHIX HEMAJOBAKHOE 3HAUEHHE MMEET HaJIM4yhue Yy BBITYCKHUKOB
OTIpEe/ICNIEHHBIX CIIOCOOHOCTE M YMEHMSI CaMOCTOSITENIbHO JOObIBAaTh 3HAHMSI U3 PA3IUYHBIX
HCTOYHHUKOB, CHCTEMAaTU3UpPOBAaTh IMOJYyYEHHYI0 HH(POpMalMIo, JaBaTh OLEHKY KOHKPETHOU
¢uHaHcoBOM cuTyauuu. ®opMHpOBaHUE TAKOTO YMEHHUS IMPOUCXOIUT B TEUEHHE BCEro Mepuoja
o0y4yeHMs uepe3 ydacTHE CTYJEHTOB B IPAKTHUECKUX 3aHATHUSAX, BBIIOJIHEHHE KOHTPOJBHBIX
3aJlaHul, HalMCcaHWe KypPCOBBIX U BBIIYCKHBIX KBaIM(PUKAIMOHHBIX paboTr. Ilpu »sToM
caMmocTosiTeNIbHas paboTa CTYZCHTOB UIPAeT PEIIAIOIIYIO POJIb B X0JI€ BCETo yueOHOTro mpolecca.

CamocrosiTenbHast paboTa peaan3yercs:

1) HenocpeacTBEHHO B pOLIECCe ayAUTOPHBIX 3aHSATHH, TIPH BBITOJHEHUH J1a00pPaTOPHBIX
pabor.

2) B KxoHTaKTe C mpemnojaBareyieM BHE PAMOK PacIUCaHUs - Ha KOHCYJIBTAIMSX 10 y4eOHBIM
BOIIPOCAM, B X0JI€ TBOPUYECKUX KOHTAKTOB, P JIUKBUIAIINU 33]I0JKEHHOCTEH, TpU
BBITIOJTHEHUM UHIUBUAYaJIbHBIX 3aJaHUN U T.JI.

3) B OubamoTeke, 1oMa, B OOIICKUTHH, Ha Kaeape MPH BHITOJTHEHUH CTYACHTOM yUeOHBIX U
TBOPYECKHUX 3a/1a4.

['panuel Mexay 3TUMU BUJAMH pabOT JOCTATOYHO Pa3MBIThI, & CAMH BHJIbI
CaMOCTOSITENTbHON paboThI epecekaroTcs. Takum 06pa3zoM, caMOCTOSTENFHON paboTa CTyIEHTOB
MOJKET OBITh KaK B ayIUTOPUHU, TaK U BHE €€.

Jleknuu, Kak OTAEIBHBINA BUJ 3aHATUH, B TAaHHOM MPAKTUKYME HE MPEYyCMOTPEHBI.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOeKTOB) (MpH HAJTHMYMM)
KypcoBbie paboTsl HE TUTAHUPYIOTCS.




V. YueOHo-MeTOAUYecKOe U MH(OPMALIMOHHOE o0ecnedeHne JUCHUINIMHBI (MOIYJIA)
a) nepeuens 1Umepamypbl

OCHOBHAs TUMepamypa

1. Yepnsix, A.A. HucdpoBas o0paboTka curHamoB Ha ocHoBe Iuiatel Emona SIGEx
[OnekTponnsblit pecypc] / A. A. Uepnsix, 0. B. fctokeBuu, B. JI. [Tanepnsrii. - 9BK. -
Hpkytck : M3a-Bo UT'Y, 2014. - Pexum goctyna: U3 "bubaunorex". - Heorpanud. gocTym.

2. Bopo0OnéB, C. H. Iludpopas 06paboTka CUTHAIOB [ DJIEKTPOHHBIN pecypc| : yuel. s CTy.
yupexa. Beicul. mpo¢. obpa3zoBanus mo Hampari. noaror. 210700 "HMudpokomMMmyHUKaI.
texHosioruu u cuctemsl cBsizu" / C. H. BopoOséB. - OBK. - M. : Axanemusi, 2013. - Pexum
noctyna: U3 "bubmmorex". - 20 goctymnos. - ISBN 978-5-7695-9560-8 : 779.98 p.

O0O0NONHUMENbHAS TUMepamypa

1. Ommenreiim, A. [udposas 06paboTka CUTHAIOB [ DIEKTPOHHBIN pecypc] : u3nanue 3-e,
ucnpasienHoe / A. Onnenreiim. - Mocksa : Texnocdepa, 2012. - 1048 c. - Pexxum noctyna:
OBC "Aiibykc". - Heorpanuu. gocrym. - ISBN 978-5-94836-329-5 : b. 1.

2. Ywmusmkus, C. B. Teopetnueckrue ocHOBbI IU(poBoii 00pabOTKU U MPECTaBICHUS
CHTHAJIOB [ DJEKTPOHHBIH pecypc] : yueObHoe nmocobue / C. B. YMmusmkuH. - Mocksa :
Texnocdepa, 2012. - 368 c. - Pexxum nocryna: 9bC "Aiibykc". - Heorpanny. goctym. -
ISBN 978-5-94836-318-9 : b. 1.

3. backakos, C. 1. Paguorexuuueckue nenu u curHansl [Teker] : yueO. ans ctya. By3oB / C.
. backakos. - 5-e u3a., crep. - M. : Beicur. mik., 2005. - 462 c. : un. ; 24 cm. - bubnuorp.: c.
457-458. - [IpenM. yka3s.: c. 459-462. - ISBN 5-06-003843-2 : 293.00 p. — (56 3k3.)

4. Xoposwur, ITayns. UckycctBo cxemorexuuku [Tekcer] : nHayuHoe nznanue / [1. Xoposur, V.
Xwnn ; nep. ¢ auria. b. H. bponuna [u ap.]. - 7-e u3a. - M. : bunowm, 2014. - 704 c. : un. ; 24
cMm. - [Ipenm.-umen. ykas.: ¢. 701-702. - ITep. usn. : The art of electronics / Paul Horowitz,
Winfield Hill. - second edition. - Cambridge(Ma). - ISBN 978-5-9518-0351-1. — (56 3k3.)

0) nepuoouueckue uz0anusl

- HCT HCO6XOI[I/IMOCTI/I.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1. Yepnwix, A.A. HudpoBas o6paborka curHanoB Ha ocHoBe Iulatel Emona SIGEx
[Onextponnslii pecypc] / A. A. Uepnsix, }O. B. SciokeBuy, B. JI. ITanepnsiii. - 9BK. -
Upxkytek : U3a-so UT'Y, 2014. - Pexxum noctyna: 943 "bubanorex". - Heorpanuu. gocTyi.

2. B cucreme o6OpasoBarensHoro moprama MWIY  (http://educa.isu.ru/) pa3smerieHst
METOAMYECKIE MaTepHAITbI U 33aHUs TI0 JAHHOMY KYpCY.

2) baszwi ()aHHblx, qu)OpMdL;UOHHO-CI’ZpdGOllele U nouckKosensle cucmemsl

1) www.ni.com\russia

2) http://www.labview.ru/

3) http://library.isu.ru/ru

4) DU3 «bubmmotex» https://isu.bibliotech.ru/
5) DBC «Jlauw» http://e.lanbook.com/

6) DBC «Pykont» http://rucont.ru

7) DOBC «Aiibyke» http://ibooks.ru



http://educa.isu.ru/
http://www.ni.com/russia
http://www.labview.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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V1. MaTepuajibHO-TeXHHYECKOe O0ecreyeHne JUCHUILTUHBI (MO1YJIs1)

6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

[IpakTuyeckne 3aHATHA 1O JAHHOW JUCHMIUIMHE TPOBOAATCA B  CIIELUAIBHO
MOJITOTOBJICHHOM JHCIICHHOM KJlacce, B KOTOPOM Ha Kakioe pabodee MecTo BKIIOYaeT B cels
kommbeiorep (Intel Atom CPU D2500 u D2550 1.86x2GHz, monuropsr Samsung S19B300N u
S19C150N) ¢ COOTBETCTBYIOIIMM JHIIEH3HOHHBIM MPOrpaMMHBIM oOccriedenneM, miardopmy NI
ELVIS II u na6op pacmuputensubix miar: Emona SIGEx (Emona Signal & Sistems ETT-311, 6
mtyk), Emona FOTEx (ETT-211, 3 wmTt), Emona DATEXx (ETT-202, 2 wT), pacmmpuTenbHbie
wiatel «15 OIIBITOB mo OVY» (960003-INT-OA Integrator Ltd, 4 mr), makernbie tiatel NI
ELVIS Il SERIES Prototyping Board (6 mtyx).

Kpowme toro, Ha (pakynpTreTe UMeeTcs KOMIBIOTEPU3UPOBAHHAS ayJUTOPUs, IpeIHA3HAYCHHAS IS
CaMOCTOSITENTLHON pabOThI, C HEOTPAHUIEHHBIM JIOCTYIIOM B MIHTEpHET.
VImeroTcst CIIMCKYU 3aJaHuid 1 METOAMYECKOE PYKOBOJICTBO B 3JICKTPOHHOM M IIE€YaTHOM BHJIE, B TOM

YHUCJIC B aBTOPCKOM y‘Ie6HOM ocoOuu.

6.2. [IporpamMHoe obecrieyeHue:

1) NI LabVIEW ™  Hmeercs cooTBeTcTByIONIas KOMMepUecKas TUIeH3us. Bepcus
MIPOrpaMMbl aBTOMaTHYECKH OOHOBIIsIETCS uepe3 ceTb VIHTepHeT.

2) NI ELVISmx Software for NI ELVIS Il & NI myDAQ NI. — National Instruments. — Bepcust
NePUOINYECKH OECIUIATHO aBTOMAaTHUECKH OOHOBIISIETCS C caiiTa MPOU3BOANTENS YEPE3 CETh
WutepHer. M3HauanbHO npuiiaraercst BMecTe ¢ apaiiBepamu k obopyaoBanuio NI ELVIS 11
& NI myDAQ — (mponprerapHoe IporpaMMHOE 00ecIieueHIEe, He TPeOYoIast 3aKIFOUCHUS
KOMMEPYECKOT0 JIOTOBOPA)

3) Microsoft Word u Microsoft Excel 2007 (Bepcust 12.0.4518.1014, mHomep npoaykra 89409-
708-7331644-65664) B cocrare makera MS Office. Jlumensus Ha HOBbIE Bepcun
nepuoandecku ooHoBiseTcs LleHTpoM HOBBIX HHPOpMaIMOHHbBIX TexHosoruid UI'Y no
BCEMY YHUBEPCHUTETY.

4) Microsoft Windows 7 Ilpodeccuonansnas SP1 (ko mpoaykra 00371-838-5610583-85989)

5) bpaysep Google Chrome 58.0.3029.110 (nponpuerapHoe mporpaMMHOe oOecriedeHue,
06eccpoyHO).

6) Adobe Acrobat Reader (mpompuerapHoe mporpaMMHOe 00ecIieueHEe, aBTOMATHYECKOE
oOHOBJIEHHE, 6ECCPOUHO).

7) Emona SIGEx Main R1_4 (nmocrasnsiercs ¢ pacuipuTenbHoi iatoir Emona SIGEX,

OeCcCcCpovHO).
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6.3. Texuuuyeckue U 31eKTPOHHBIE CPeACTBA:
Bo Bpems 3aHsATHUH 1715 MOSCHEHHS TOCTaBICHHBIX B J1aOOpaTOpPHBIX paboTax 3agaHui

CTYJIEHTaM JEMOHCTPUPYIOTCS Ha DSKpaHe [OMOJHUTEIbHBIE WU BCIIOMOTaTEIbHbIE MATEpUab
(mpe3eHTanuy, IpUMEpbl TUITHYHBIX CXEM, THIIOBBIC XapaKTEPUCTUKH)

Jlnst 00paboTKH MOTyYEeHHBIX B XOJI€ 3KCIIEPUMEHTA JaHHBIX HAa MPAKTUYECKUX 3aHATHSIX B
naboparopun  Kadeapbl HUMEIOTCS  KOMIBIOTEPbl €  COOTBETCTBYIOUIMM  IPOrPaMMHBIM

oOecIieueHuEM.

V1l. O6pa3oBaTeibHbIE TEXHOJIOTUH

HoBrie 3Hanwms CTYACHTBI IIOJIy4Yar0oT CaMOCTOATCIBHO HW3 MCETOAUYCCKHUX OITMICaHUM.
HpaKTI/I‘leCKI/IM HaBbIKaM OHH 06yqa10Tc;1 IIpH  BBIIOJIHCHHH IMPAKTHYCCKUX pa60T nona
PYKOBOACTBOM IIpETIOAABATECIIA. CTy,Z[CHTBI BBIITOJIHAKOT pa6OTBI HEOOJIBIITUMHU rpyniiamu, O6CY)K,I[a$I

IIOCJIEZI0BATEIBHOCTD ACHCTBUM, U BMECTE aHAIU3UPYIOT [TOJIyYEHHBIE PE3YJIbTATHI.

VI1Il. OueHnounble MaTepHabl A/ TEKYIIero KOHTPOJISA M IPOMEKYTOYHOH aTTecTaluu

®onp ouenounbix cpeacts (GOC) npencraBieH B MPUIOKEHUH.

8.1.1. OueHoYHBIC CPEACTBA ISl BXOJHOTO KOHTPOJIS

JInst m3ydeHuss NaHHOTO Kypca OOYYarolIUiCs JIOJDKEH 3HAaThb OCHOBBI MH(OPMATUKH, YMETh
MOJIB30BAThCS KOMITBIOTEPOM Ha TIPOJBHHYTOM YpPOBHE, IPOCIYIIATh TOIPOOHYI0 TEXHHKY
0€30MacHOCTH IIPU PabOTE CO CIOKHBIM LU(PPOBBIM 000PYTOBAHHEM.

8.1.2. OueHOYHbIE CPEACTBA TEKYILIET0 KOHTPOJIS
Texymuii KOHTPOJb yCHEBAEMOCTH MAarkuCTPaHTOB OCYIIECTBISETCS IO CIENYIOUIUM KpUTEPUIM

OLICHUBAHU YPOBHA HpI/IO6peTeHHHX KOMHeTeHgHﬁ:

1) IoporoBslii ypoBeHb:
- (3HaHmMe) maeT onpeeIeHUs] OCHOBHBIX MOHSITHI
-BOCIIPOU3BOJUT OCHOBHBIE (pU3HUecKue (PaKThl, Haeu
-pacro3HaeTt pu3nIecKue 0ObEKTHI
-3Ha€T OCHOBHbBIE METOJbl PELICHHMS THUIOBBIX 3aJad UM yMeeT MX NPUMEHITh Ha
NpaKTHUKe
- (ymenme) ymeer paboTaTh CO CIIPaBOYHOM JTUTEPATYPOit
-HCIIOJIb3YEeT NpUOOPHI, YKa3aHHBIE B ONMCAHUU JIAOOpATOPHOU (MJIM MPAKTUUECKOMN)
paboTHI
-yMEeT MPECTaBIATh PE3YIbTaThl CBOCH paOOTHI
- (BIageHme) BiaJECT TEPMHHOJIOTHEH NMPEIMETHON 00JIaCTH 3HAHUS
-croco0eH KOPPEKTHO MPECTaBUTh 3HAHHS B MaTEeMaTHIECKOH (hopme
2) Ba3oBblii ypoBeHb
- (3HaHMe) MOHUMAET CBSI3M MEXK/Y Pa3IMYHBIMU (PU3HICCKUMH TTOHSATUSIMH
-UMEeT TpeACTaBICHHE O (PU3MUECKUX TNPUHIMIIAX THUIOBBIX AHAJIOTOBBIX U
U (PPOBBIX PJIEMEHTOB,
-apryMEHTHPYET BIOOp METO/1a pealln3aluy 3a/1a4H;
- (ymeHmHe) CaMOCTOSTEILHO MOI0MPAET U TOTOBHUT TSI SKCIICPUMEHTA HEOOXOIUMOE
obopymoBaHue
-TIPUMEHSIET METO/AbI PEUICHHUS 331a4 B HE3HAKOMBIX CUTYaIUsX;
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-yMEeT KOPPEKTHO BBIpAXaThb W apryMEHTHUPOBAHHO OOOCHOBBIBATH TOJOKEHUS
MIPEAMETHOM 00JIaCTH 3HAHUS
- (BIageHMe) KPUTHYECKH OCMBICIUBACT ITOJIyYCHHBIC 3HAHUS
-cnoco0eH KOPPEKTHO MPECTaBUTh 3HAHHS B MAaTEeMaTHUECKOH (hopme
-BIIJICET Pa3HBIMH CIIOCOOAMU MpeACTaBIeHUS (U3NMUECKON HHpOpMAaIH
3) Bbicokuii ypoBeHb
- (3HaHMe) aKTUYECKU U TEOPETUYECKHU 3HACT MaTepHal Kypca B Ipeesax o0i1acTu
WCCIICIOBAHMSI C TTOHUMAaHHEM TPAHUIl IPUMEHUMOCTH (3HAHUS TITyOOKHEe, BCECTOPOHHUE)
- (ymMeHmMe) TBOPYECKH IMOJXOAUT K PEIICHUIO PU3MYECKUX 331a4 (KaK TEOPECTUUYCCKUX, TaK U
MPAKTUYECKHX )
-ymeeT abcTparupoBaTh NPOOJIEMBbI, C KOTOPBIMH CTAJIKMBAETCS TPU PELICHUU
pa3JINYHBIX 3371a4;
- (B1ameHMe) MOXET CAMOCTOSITEIILHO OLICHUBATh PE3YJIbTAThl CBOCH paboThI;
-croco0eH COBEpPIICHCTBOBATh JICHCTBUE PaOOThI, HCXOJS M3 COOCTBEHHOH OIECHKH
pe3yIbTaToOB
-cO0JIF01aeT HOPMBI JIUTEPATYPHOTO S3bIKA, IPEOOIAaeT HAYYHBINA CTUIIb U3JI0KEHHSI

[IpumepHbIe BOIIPOCHI ISl TEKYLIETO KOHTPOJIS:

1) Yro Takoe TOK HACBIIIEHUS A101A?

2) Kak yctpoeH éMKoCTHBII HUIBTP?

3) Yro Ttakoe cTabUCTOPHI?

4) Kak omnpeaenuth KodPHUIUSHT CTAa0MIM3AIMH TApaMETPUIECKOr0 CTadmMiIn3aropa
HanpspKeHus?

5) 3aBucur i U PepeHIaIbHOS BXOIHOE COPOTURICHHE OUITOSIPHOTO TPAH3UCTOPA OT
TOKa dMUTTEpa?

6) Kakue BbI 3HaeTe CrIOCOOBI 331aHUsI PeXKKMa pabOThI MO TIOCTOSTHHOMY TOKY B
TPAH3UCTOPHOM KacKajie ¢ OOIUM SMUTTEPOM?

7) Yto Takoe onepanoHHbIA YCUITUTEIb?

8) Uro Takoe snormyeckas QyHKIHs?

9) Yo Takoe TabnuIa UCTUHHOCTH?

10) Kakue noruueckue GpyHKIUH BBIIONHSET mudpaTop?

11) Yto moHMMAIOT TI0J] YHUTAPHBIM KOJIOM?

12) Kak yBenmuuuTh pa3psaHOCTh MyJIbTUILICKCOpA?

13) B ueM OCHOBHOE OTJIMYHME MHOTOPA3PSIHBIX CyMMAaTOPOB MapaJuIeIbHOTO U
IIOCJIE0BATEIBHOTO JEHCTBUI?

14)Yro Takoe Tpurrep? Ilodemy TpurTepbl HA3bIBAIOTCS YCTPOHCTBAMH TMOCIEIOBATEILHOTO
Tuna?

15) Uto takoe k03¢ GUIMEHT nepecyera cyeTInKa’?

16) Kakue oTimu4us B CTpyKType HMEIOT CYMMHPYIOIIHE M BEIYUTAIOIINE CYCTYUKH?

17) Kakoe yCTpOHCTBO Ha3bIBaeTCs apUPMETHKO-JIOTUIECKIM?

18) Kaxkoe 3amomMuHaro1ee ycTpoicTBO Ha3bIBACTCS OTIEPATUBHBIM?

19)B kakux mpenenax HaxOAATCS 3HAYCHUS BXOJHOTO COMPOTHBIICHUS  peaibHBIX
OIEPALMOHHBIX YCHIIUTENEH?

20) Kak BIuCIIsieTCs 4acToTa (POPMUPYEMBIX TPEYTOJIBHOTO U MPSMOYTOJIBHOIO CUTHATIOB?

21) Yro Takoe mepexoHbIi mporecc?

22) Yem ompeensieTcsi MOCTOSIHHAS BPEMEHH 1eTTH ?

23) Yro Takoe jauHEHHas cuctema’?

24) Ha 4éM OCHOBaHO BBINPSIMJICHUE CUTHAIIA?

25) Uto siBiisieTcst aBTOKOPPEISIIMOHHON (PyHKIHEH Oesoro uryma?

26) YUto Takoe CreKkTp curHana?

27) Yro takoe yacrtora HaiikBucra?

28) Uto takoe kaap B cucreme MKM-konupoBanus?

29) Kakum 00pa3oM 3a1aeTcst pa3HOCTHOE ypaBHEeHHE u(poBoro GpuabTpa?



13
30) YUto Takoe mepenaTovHas XapaKTepuCTHKa UPPOBOro GpuibTpa?
31) Yto mpoucxoauT ¢ mapamerpamu 1uhpoBoro GuiabTpa Mpu H3MEHECHHH YaCTOTHI
JTUCKpETU3alluu CUrHayia?
32) Yto Takoe TUHAMHUYECCKHIA AHAara3oH?
33) Kak quHaMu4ecKHii Uana3oH BHYTPEHHUX Y3JI0B BIMSET HA YCTOMYUBOCTH PaOOThHI
CHCTEMBI.

IIpuMepHBIN COMCOK CAMOCTOSTEIBHBIX KOHCIICKTOB:

- CoBpeMeHHbIE CPECTBA aBTOMATU3ALMH SKCIIEPUMEHTA B ONITUYECKOM CIIEKTPOCKOIHNH
- CoBpeMeHHbIE CPEJCTBA aBTOMATU3ALMH YKCIIEPUMEHTA B IUIA3MEHHBIX MCCIIEIOBAHUAX
- Hcnonb3oBanue OpicTpoaeiicTByronmx AL B mira3MeHHBIX HCCIIEOBAHUSAX.

8.1.3. OueHovHbIe CPeaCTBA I IPOMEKYTOUHOM aTTeCTAIlluN

Marepuans! Juisl IPOBEAEHUS TEKYILEro U MPOMEKYTOYHOIO KOHTPOJISI 3HAHUM CTYACHTOB:

No Kommerenium,
n\;[ Bun xonTpoOIIS KoHTponupyembie TeMbI (pa3/iebl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 CobecenoBanue npu Bce tembl K-1.1
3aI[UTe OTYeTa
2. HTOroBeIii TECT Bce Tembl IIK-1.1
3. 3auéT Bce Tembl IIK-1.1

Kpurepun onieHOK 3HaHNI MTOrOBOr0 KOHTPOJISI MATHCTPOB

Onenka creneHd CGHOPMHUPOBAHHOCTH KOMHOETEHIMHM OyJIymiero Marucrpa OCHOBBIBAeTCs
KOHKPETHOCTBIO U TOJHOTOM OTBETOB MarucCTpaHTa IPH BBIIOJHEHUM 3aJaHUN M yIPaKHEHHUU
UTOTOBOTO KOHTpOJIA 3HaHWU. JlONOJHUTENbHbIE BOMPOCHI M HMX YHUCIO ONpEaessercs
HEOOXOUMOCTbIO OOBEKTHBHOM  OLEHKON ypOBHS OCBOEHHMS MarucCTpaHTa H3ydaeMoi
JUCUUIUIMHEL J{71s1 Tomycka K 3a4éTy, He0OXO0JMMO BBIOJIHHUTH BCe TaOOpaTOpHbIE pabOTHI.
Onenka "OTJIMYHO" BeICTaBiIAETCS MAarucTpaHTy, KOTOPBIA TBEPAO 3HAET NPOrPaMMHBIN
MaTepuaj, TpaMOTHO U MO CYLIECTBY €ro H3JlaraeT, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B
OTBETax Ha BONPOCHI, YMEJIO NIPUMEHSET TEOPETUUECKUE TOJI0KEHUS MPU PELIEHUH MPaKTUYECKUX
BOIPOCOB M 33J]aHHi, BiIajieeT HEOOXOIUMBIMU HABBIKAMH U TIPUEMaMHU UX BBIMOJIHEHUS.

Onenka "HE V/JIOBJIETBOPUTEJIBHO " BbicTaBisieTCs MarucTpaHTy, KOTOPBIM HE MOXET
OTBETUTH Ha KIIFOUEBBIE BOIIPOCHI MPOTPAMMHOI'0 MaTepuasa, T0MyCKaeT CyllleCTBEHHbIE OIUOKH, C

OOJIBIINMHU 3aTPYAHCHUSAMU U OIIMOKAMH BBIMTOJIHIET MPAKTUYCCKHE 3a/IlaHU.

TIpuMepHLIA COUCOK BOIIPOCOB K 3a4YETY

- ABTOMaTH3amnms, 1eNN U 3a1a4H.

- Crpykrypa (pU3HUECKOTO IKCIIEPUMEHTA

- Henu u 3amaun PU3NIECKOTO SKCIIEPUMEHTA

- IIpuHIUIIBI 1 METOBI U3MEPEHUS

- Biusamne u3MepuTeNnbHBIX TPUOOPOB HA PE3YIbTAThI SKCIIEPUMEHTA.

- CoBpeMeHHBIE CUCTEMBI KOMIUIEKCUPOBAHUSI HAYYHOTO 000PYOBaHUS C KOMIIBIOTEPOM.
- CornacoBaHue COPOTUBIICHHUS.
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- Koaddunuent mynscauu.
- Ilepexomubie mpoIIECCHI.
- OcHoBHbIE TU(POBBIEC YCTPOICTBA.
- Amnanoroas peanu3anus UGPOBHIX FTEMEHTOB.
- Hudpo-ananorosoe nmpeodpazoBanue.
- Amnanoro-uudpoBoe nmpeoOpazoBaHHeE.
- Teopema HaiikBucra.
- OcHoBbl pabotsl AJTY.
- OnepanyoHHBIC YCHUIIUTENIN: OCHOBHBIE TAPAMETPHI.
- Ilepexonuslii mporecc.
- Koppensuuonnas 1 aBTOKOppeNALUOHHAS (PYHKIHS.
- Peanuzanus cuctem u3MepeHus JAIbHOCTH C UCIOJIB30BaHUEM KOPPEISIMOHHON (DyHKIINH.
- KoppensaMOHHBIN IpUEM.
- QunpTpanus GU3NUECKOro CUrHaza
- Jlemonynsiiust (GU3NYECKOTO CUTHAJIA
- OcHoBHBbIE GOpMBI ITU(DPOBBIX QHUIBTPOB.
- OcHOBHBIC MapamMeTpbl MUPPOBLIX QUIBTPOB U YCTOWYUBOCTH IMAPAMETPOB NPH W3MECHECHUHU
YCIIOBUM OKPY>KEHHUS.

B DaMOC ¢akynpreTa uMeeTcst pa3ziesl COOTBETCTBYIOILEIO Kypca, Iie pa3MeIaloTcsi TOTOBbIE
OTYETHI CTYICHTOB IO MpaKTHYecKMM padoram. Kpome TOro, Tam e HpOBOIUTCS HTOTOBOE
TECTUPOBAHUE.

PazpaboTrumnkm:
IOLIeHT, K.(.-M.H. A.A., YepHbIxX
(noQuucy) (3anumaemas OONHCHOCMb) (unuyuanvl, hamunus)
A JIOTIEHT, K.().-M.H. 10.B., AcrokeBuu
((f?‘f\)ﬁcg (3anumaemast OONNHCHOCHb) (unuyuanvl, hamunus)

[Tporpamma paccmoTpeHa Ha 3acenanuu kadeapsl 001iel u kocmudeckont puzuku UT'Y
«_15 » _mapra 2023 T.

IIpotokon Ne _8 , 3aB. kadenpoit @- B.JI. ITanepHsIii

Hacrosimmas mporpamMma He MOKeT ObITh BOCIHPOM3BeIeHA HH B KakoW ¢opme 0e3
NpeABapPUTEJbHOI0 NMCHMEHHOI0 paspelieHust kadeapbi-pa3padoTynka NporpaMmsl.



