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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

B Hacrosiiiee BpeMst Hay4HbIE HCCIIEIOBAHUS BO MHOTHX 00JIaCTSIX 3HAHUH MPOBOAATCS OOTBIIIUMU
KOJUIEKTUBAMH YUEHBIX, HH)XEHEPOB U KOHCTPYKTOPOB C MOMOIIBIO CIOXKHOTO U JOPOTOCTOSIIETO
00opy0BaHus. 3HAYUTENbHBIEC 3aTPaThl PECYPCOB AJIs IPOBEICHUS TAKUX UCCIIETOBAHUM
00yCI0BMIM HEOOXOAUMOCTh MOBBIIIEHHS 3((HEKTUBHOCTH 3TOU paboTsl. Kpome Toro,

3¢ (HEeKTHBHOCTh HAYYHBIX HCCIIEIOBAHUN BO MHOTOM CBSI3aHA C YPOBHEM HCIIOIH30BAHUS
KOMITBIOTEPHOM TEXHUKH.

Henab0 AMCHUNIMHBI SBISETCS HW3Y4YCHHE NPUHLMUIOB IMOCTAHOBKH (U3UYECKOTO U
WHXXEHEPHOTO 3KCIIEPUMEHTA, MPHUHIIUIIOB TMOCTPOCHUS allapaTHbIX W MPOrPAMMHBIX PEIICHUA
ABTOMATU3MPOBAHHBIX CHUCTEM HAy4YHBIX MCCIIEIOBAHUM, OCBOCHHUE paldOThl C DIJIEMEHTAMH
aHaJIOTOBOM U U(POBON TEXHUKH, 3HAKOMCTBO ¢ METO1aMu 1T POBOI 00pabOTKH CUTHAJIOB.

3HaHUA, TONyYEHHBIE HA JISKIHX, 3aKPEIUISIFOTCS Ha MTPAKTUYECKUX 3aHATHUSX.

3apaum Kypca:

MOoKa3aTh Pa3HOOOpa3HbIE METOJBI MAaTEMaTUYECKOTO0 M KOMIIBIOTEPHOTO MOJICIUPOBAHUA,

aHaJIM3a U CUHTE3a IMU(PPOBBIX CUCTEM YIpaBlIeHUs U 00pabOTKU CUTHAJIOB JIJISl Pa3iIMuHbIX

O0BEKTOB M CHCTEM; IMO3HAKOMHUTH OYIyIIMX MAarucTpaHTOB C 0a30BBIMH METOJAMH U

anropuT™MamMu nu(poBoit 00pabOTKH CUTHAJIOB
1. MecTo nucuuniaunsl (Mmoayss) B ctpykrype OIIOII BO

JlanHast yyeOHas MUCHUIUIMHA BXOAMT B OOs3aTEeNbHYIO YacTh JAaHHOW 0Opa3oBaTeinbHOU
nporpammbl. OHa U3y4aeTcs B IEPBOM CEMECTPE Ha IEPBOM Kypce MarucTpaTyphl.

Jlist OCBOEHHUSI COJIEp)KaHMS MUCHHUIUIMHBI HEOOXOJAMMO 3HAaHUE OCHOB paauoU3HKH,

ANEKTPOHUKHU, UHPOPMATUKHU.

I11. TpeGoBaHus K pe3yJibTaTAM OCBOCHHUS IMCIUIIIMHbI

[Ipouiecc ocBOEHMS AMCLUMILUIMHBI HAllpaBieH Ha (OPMUPOBAHUE KOMIIETEHIUH B COOTBETCTBHH C

®I'OC BO u no nanHoMy HarnpaieHu o moaroToBku (11.04.04 DaekTpoHUKa U HAHOJICKTPOHHUKA):
- Oco3HaHHO BBHIOMpPATh MyTH PELICHHs HAYYHBIX 33/1a4 Ha OCHOBE aHaJM3a 3HAHWH U3 00JacTu

¢usnueckoro marepuanoseaenus (I1K-2).

IlepedyeHb mIaHMpyeMbIX Pe3yJbTATOB 00yUeHHUS M0 JUCHMUILIMHE (MOIYJII0), COOTHECEHHBIX C
HHAMKATOPAMH JOCTHKCHHUS KOMIIECTECHIIMH

Komnerenuus Nuaukaropsl Pe3yabTarhl 00y4eHust
KOMIIEeTeHI M
1IK-2 HJIK nk2a YMeTh: MPUMEHSITh METOJIBI M CPEJICTBA

u3MepeHus: PU3NYECKUX BEITUUHH;
U3MEPSATh U CAMOCTOSATEIHHO TPOBOAUTD
UCTIBITAHUS PA3IMYHBIX JIEMEHTOB
AIIEKTPUYECKUX LIeTIeH; IPUBIIEKATh
COBpPEMEHHbIE MAaTEMaTUYECKUE METOIbI




JUIS PeLIeHUs 3a71ad MOACITUPOBAHUS,
aHaNM3a ¥ CHHTE3a aJITOPUTMOB
yrpaBieHusi 1 00paboTku nHpopmanuy,
oOecrieunBas mpeeabHoe
ObICTpOJCHiCTBUE, MUHUMH3UPYS
BBIYHCIIUTEIILHBIC 3aTPATHI;
o0ecrieynBaTh COXpaHEHHE MOTyYaeMbIX
JAHHBIX; IUTAHUPOBATh U CTaBUTh 331241
UCCIICIOBaHMsI, BEBIOUPATh METOIBI
IKCTIEPUMEHTAILHON palboTHl,
MHTEPIPETHPOBATH U MPEJICTABIISATH
PE3yNbTaThl HAYYHBIX HCCIICIOBAHUI.

IV. Conepxanue u cTPYKTYpa TUCHUILIUHBI (MOTYJIs1)

O0BbeM IUCIUILIMHEI COCTABIAET 4 3aueTHBIX equHuIIbl, 144 yacos,

B TOM 4HCIIe 62 4aca KOHTAaKTHOU PabOoTHI.

3aHATHS TPOBOAATCS TOJLKO B OYHON popMe 00YUCHHSI C MPUMEHEHUEM JTUCTAHIIMOHHOTO KOHTPOJIS
caMoCTOosITeNbHOM paboThl cTynenToB uepe3 DUOC dakynpTeTa. DNEKTPOHHON U TUCTAHIIMOHHOU
¢dbopM 00ydeHHUs HE TIPeyCMaTPUBACTCS.

Ha npakTryueckyio moAroTOBKY OTBOAMTCS 36 ayIUTOPHBIX YacOB (BO BPEMsI BHIIOJTHCHHUS
nmabopaTopHBIX paboT).

dopma TpOMEKYTOUHON ATTECTALMU: 3AYET.



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

AKAACMHUICCKHUX JacoB

Ne Pa3gen qucuuniauHbl/TEMA = Buasbl yue6Hoii padoThl, DopMBI TEKYyLIET0
n/H = o | BKIIOYas CAMOCTOSITETbHYIO PaboTy 00y4aromuxcs, KOHTPOJIA
g E NPaKTHYECKYI0 HOATOTOBKY U TPYI0eMKOCTh ycreBaeMocCTu;
2 § g (B yacax) ®opMa IPOMeKYTOUHOI
= 2 = g KonTakTHas padora npenoaaBareJs ¢ « arrecTalluu
2 S ERS 00y9aromIMHucst Z (no cemecmpam)
= © g ° -
@ et = < D =
© 3 o =S
4 = o Jlexuuu Cemunapckune/ | Koncynb S =
5 e NpaKkTH4YecKue/ | TAUMHU g :‘
= 5 JadopaTopHbie z
= 3aHATHSA ©
1 2 3 4 5 6 7 8 9 10
1 | Pasden 1. Ananozogvie snemernmovl UHGOPMAYUOHHO 1 62 18 8 18 36 3anura oT4ETOB 0
UsMepumenbHol MexHUKY. 1a6OpaTOPHBIM
2 | Pazoen 2. Qughposvie rnemenmobl oiuucaumenbHou u 21 | 58 | 14 8 14 36 pabotam
UHDOPMAYUOHHO-UMEPUMENLHOU TNEXHUKU.
3 | Pazden 3. Onepayuonnvie ycunumenu. 1 14 4 2 4 8
3auét 2 TectupoBanue
KCP 8
HToro uacos 144 18 36 82
4.1. [1nan BHeayJUTOPHOH CAMOCTOATEILHON PadoThl 00y4YaIOUIUXCS M0 JUCHUNINHE
CamocTosTeapHas paboTa 00yUJaronuXxcs Yu4eOHo-
METOANYECKOE
OneHouHoe
Cemectp Haszpanue pa3aciia, TCMbI B —— Cpoxu TpylioeMKoCTh TB obecneueHune
UA CaMOCTOSATCIBHON PAOOTBL | oo ierms (gac.) CPCACTBO CaMOCTOSITEIIbHOM
paboThI
OdopmieHre 0TIETOB 110 1a00PATOPHBIM O0paboTKa MOTyICHHBIX B [1-2]
TCUYCHUEC .
1 |paboram OKCHEPUMEHTANLHBIX JAHHDIX, | "o\ ooy 40 Otuér
aHaJu3 pe3yJIbTaTOB




CamocrosiTenpHas paboTa 00yJaromuxcs

VYuebno-

OteHouHOe METOIYECKOC
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymoeMKOCTh obecneyenune
ML CaMOCTOATCIBHOM PAOOTBL| oo rerms (aac.) CpeaAcTso CaMOCTOSTEIIbHOI
paboThI
[ToaroroBka K 3amuTe OTYETOB CDOPMYHHPOBang BBII?)%OB no s [1-2]
c3yJjibTaTaM paoOThI. F'a00Ta C TCUCHUC
l 1::VIe"i/'O,Z[I/IKIeCKIfM MaTepualioM K CceMeCTpa 80 CO6eceHOBaHHe
KaxJ10# pabore
1 IMoaroroBka Kk 3a4éTy Pabota c nexunoHHbIM MaTepuanoM | K xoHmy 2 [1-2]
1 yueOHOM IMTepaTypoii ceMecTpa Tect
OO6mwmit 00BeM CaMOCTOSTEIIBHONW PaObOTHI MO TUCIUTUIMHE (Yac) 82




4.3. Conep:xaHue y4eOHOro MaTepuaJia

Paszoen 1.

Paszoen 2.

AHnanozosvie snemeHmovl UHGOPMAYUOHHO USMEPUMENbHOU MEXHUKU.
Honynpogoonuxoswiii 0uod. OOHONOIYNEPUOOHBIL U MOCMOBOU BbINPIMUMENU.
Cmabunumpon.  Bunonapnoui  mpauzucmop.  llonesou  mpawnzucmop.
Hnmeepamop. [lughgepenyuamop nanpsiocenus. I ucmepe3uctulii Komnapamop.
Lughposvie snemernmul gvruucaIUmMenbHOU U UHDOPMAYUOHHO-UBMEPUMENTLHOU MEXHUKUL.

Jlocuueckue snemenmol. [lugppamop u oewughpamop. Mynvmuniexcop.

Paszoen 3.

IlepeyeHb JJeKIMOHHBIX 3aHATHHI

Cymmamop. Lugpposoi komnapamop. RS-IK-, D-mpueeep. Pecucmp cosuea.

Jlsouuno-oecamuunwiii cuémuuk. AJ1Y. O3Y.

Onepauuomible ycuaumenu.

Ocnosnule napamwempsl onepayuoHHblx ycuﬂumeﬂeﬁ: 8X00H0€e conpomuejierue,

MOK CMeWeruAl, Koaqbqbuuuenmbl YCuiernusa u OCJZCZ6JZ€HLU£, noJjioca nponyCKaHusl.

Cxembl 6KJIIOYEHUA

onepayuoHHblx

yeunumerneu:

Gazospawamen,

uﬂgepmupy}omuﬁ ycuiaumeib, CIOJMCEeHUe U 6blUUumdaHUue aHal0c06blX CUCHAN086,

2eHepamop NPpsAMOY20JbHbIX U MPEY2ONbHbIX UMNYIbCO8, KOMNAPAmop, mpuzeep

LImuoma, ougpgepenyuamop, unmezpamop, Hcoywuil MyibmueuoOpamop.

Ne Ne paznena m TeMbl HanmenoBanue Tpynoe | Ouenounsie | @opmu
n/n JUCLUTUTMHBI (MOJTYJIs) UCTIOJIb3YEMBIX MKOCTb | CpEIACTBa | pyeMble
TEXHOJIOTHI1 (uacer) KOMIIET
SHIIUU
1 2 3 4 3) 6
1. | 3HakoMmCTBO C HET K2
BO3MOXKHOCTSIMU BBOIHAS JNEKIUS 2
6a3oBoii cranimu NI
ELVISII
2. | [HomynpoBOAHUKOBBIH 1 IIpusenensr | I1K2
AMOA Bm.l1
3. | Bempsmutenu WNudopmanronHas jekuus 1
C DJIEMEHTaMHU JIEKLIUHU-
4. | Tpan3uctopsl 2
BU3YaAJIN3AIIUN
5. | UnTerparop u 2
nuddepernmaTop
6. | Jlornueckue 3JIEMEHTHI BBoanast neknus 2 T1IK2
7. | Hudparop u 2 [IK2
nemudparop
8. | Hudposoii komnapatop | MubopMalMOHHas JEKIHs 1
9. | Tpurrepsl C DJIEMEHTAMH JIEKLUU- 2
10. | AJIY u O3Y BU3yaJn3aluu 1
11. | OnepanronHbIe 2
YCUITUTEIIH




4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKHUX 3aHITHII U JIAOOPATOPHBIX padoT

TpynoemMKocTb ®
No HanmenoBanue cemuHapos, (dac.) . Ofdl\gipye
No pazgena | mpakTUYECKHUX U JIAOOPATOPHBIX | Beero U3 Hux
H/H qacoB TIPAKTHICCK CpeHCTBa KOMHeTeHH
pabor as uu
I0JIFOTOBKA

1 2 3 4 5 6 7
[ToaynpoBOAHUKOBBIN TUO/I.

1. Pasnen 1 OHOMNOMYEPUOTHBIN U 9 5 TPaKT. U TBOP.
MOCTOBOM BBIIIPSIMHUTEIIH. 3afanus, cobec.
CrabuanTpoH.

2. Pasnen 1 bunonsapHeIii TpaH3UCTOP. 4 4 [IPaKT. ¥ TBOP.
IToneBoii TpaH3UCTOP. 3aJaHus, cobec.
Wurerpatop. Auddepenumarop IIPaKT. U TBOP.

3. Paznen 1 HanpsoKeHUs. [ ucTepe3rcHbIi 2 8 3ajaHus, codec.
KOMITapaTop.

4. Paznen 2 Jlornueckue 37€MEHTEI. 9 4 MIPaKT. U TBOP. K-2.1
[udpaTop u nemmdparop. 3ajaHus, codec.
Mynpstumiekcop. Cymmarop. MIPaKT. U TBOP.

5. Pasnen 2 [Tudposoii kommnaparop. RS- 9 4 3ajjaHus, cooec.
JK-, D-tpurrep. Peructp
CIIBUTA.

6. Pasnen 2 JIBOMYHO-E€CATUYHBIN CUETUHK. 4 4 MPAKT. U TBOP.
AJTY. O3VY. 3amanusi, cooec.

7. Paznen 3 OcCHOBHBIE TTapaMETPhI 4 2 MIPaKT. ¥ TBOP.
ONEPALMOHHBIX YCUIIUTENIEH 3aJaHus, cooec.

8. Pasnen 3 CXeMBI BKIIFOYCHHS 3 2 MIPaKT. ¥ TBOP.
ONEpallMOHHBIX YCUIUTEIEH 3aJaHus, cooec.

4.3.2. IllepeyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/ILHOE U3y4YeHUEe CTYIeHTAaMH B
pamkax camocrositebHoi padoTsl (CPC)

Bun Konunuec
No o Pexomenagyema
Tema CaMOCTOSITETbHOH 3aganue TBO
HE/I. s TUTEepaTypa
paboThI 4acoB
1. Bce temsl - U3yUYeHUe - ObopMuTH OTUET Bes 80
TEOPETUUECKON YacTH | 1o jabd.padore; pEeKOMeHIyemMa
MTPAKTUICCKHIX - OTBETHUTH HA s TUTEepaTypa
3aJlaHul; KOHTPOJIbHBIE
- oopMIIeHHE BOIIPOCHI;
OTUeTa; - 3aIIUTUTH paboTy
- MOAATOTOBKA K MIPETI0IaBaTeIto
3aIuTe
Bes
2. Bce TeMbl [ToaroroBka k 3a4€Ty peKoMeHTyeMa 2
g IUuTepaTypa




4.4, MeToanuyecKue YKa3aHUsA MO OPraHU3aIluN CAMOCTOSITE/IbHOI padoThl CTYJIEeHTOB

K coBpeMEHHOMY CIEHHAIMCTy OOIIECTBO MPEIBABISET JOCTATOYHO IIMPOKUH TEPEUYCHb
TpeOOBaHMUI, CpeId KOTOPBIX HEMAJIOBAXKHOE 3HAYCHHE UWMEET HAJIWYMe Y BBITYCKHUKOB
OIPECIICHHBIX CIIOCOOHOCTE M YMCHHS CaMOCTOSITCIBHO JIOOBIBATh 3HAHMS W3 Pa3IHYHBIX
WMCTOYHUKOB, CHUCTEMATH3UPOBATh IMOJYYCHHYIO HWH(OpMAIMI0, [JaBaTh OIEHKY KOHKPETHON
¢uHaHcoBor cutyanuu. @opMupoBaHUE TAKOTO YMEHHS MPOMCXOJHMT B TEUCHHE BCEro IMEpHOja
o0ydeHus yepe3 yuacThe CTYJCHTOB B TPAKTUYCCKHUX 3aHITHSIX, BRIIOJTHEHNE KOHTPOJIBHBIX 33/ IaHU I
M TECTOB, HAIHWCAaHWE KYPCOBBIX M BBINYCKHBIX KBaJIM(PUKAUOHHBIX padoT. [lpm sTOM
CaMOCTOsITeNIbHAS pPad0Ta CTYIEHTOB HIPACT PEIIAIOIIYIO POJIb B XOJI€ BCEr0 Y4eOHOTO mporiecca.

CaMocTosiTenbpHas padoTa peaan3yeTcs:

1) HenocpeacTBeHHO B pOIiecce ayAUTOPHBIX 3aHIATHH, P BBITIOJIHEHUH J1a0OPATOPHBIX
pabor.

2) B koHTaKTe ¢ mpenojaBareieM BHE paMOK PACIIMCaHUS - Ha KOHCYJIBTAIMX 110 YUeOHBIM
BOIIPOCaM, B X0JI¢ TBOPYCCKUX KOHTAKTOB, PH JIMKBUAALNH 33 J0JKCHHOCTEH, IPH
BBITIOJTHEHUH HHIUBUAYATbHBIX 33IaHUN U T.]I.

3) B oubamroTeke, 1oMa, B OOIIEKUTHH, Ha Kaeape MPH BHIMOJHEHUH CTYACHTOM y4eOHBIX U
TBOPYECKHX 3a7ad.

I'panuIel MeX 1y 3TUMH BUJAMHU pa0dOT JOCTATOYHO PA3MBIThI, & CAMH BHJIbI
CaMOCTOSITEITLHOUM paboThI IepecekaroTcs. TakuM 00pa3oM, CaMOCTOATEIHLHON paboTa CTyICHTOB
MOJKET OBITh KaK B ayJMTOPUH, TAK U BHE €€.

4.5. IlpuMepHasi TeMAaTHKA KYPCOBBIX PadoT (IP0eKTOB) (IPU HAJIMYHH)
KypcoBbie paboThl HE IPEyCMOTPEHBI.



10

V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)
a) nepeuens aumepamypbl

OCHOBHAS TUMepamypa

1. Yepnpix, A.A. IludpoBas o0paboTka curHasoB Ha ocHoBe Iutatel Emona SIGEx
[DnexTponnsblii pecypc] / A. A. Uepnsix, 0. B. ScrokeBuu, B. JI. ITanepnsriii. - DBK. -
Upkytck : U3a-Bo UT'Y, 2014. - Pexxum noctyna: U3 "bubaunorex". - Heorpanuu. gocry.

2. Bopo0Owés, C. H. Lludposas 06paboTka cUrHANOB [ DNEKTPOHHBIN pecypc] : y4el. A CTy.
y4pex. BhICHI. Tpod. oOpa3zoBanust mo Hampasi. moaroT. 210700 "MudokommyHHKAIT.
TexHojoruu u cuctemsl cBsi3u" / C. H. BopoObséB. - OBK. - M. : Akanemus, 2013. - Pexxum
noctymna: U3 "bubmmotex". - 20 noctynos. - ISBN 978-5-7695-9560-8 : 779.98 p.

O0ONONHUMENbHAS TUMEPamypa

1. Omnmnenreiim, A. Lludposas oO6paboTka cUrHaIOB [ DIEKTPOHHBIN pecypc] : uznanue 3-e,
ucnpasiienHoe / A. Onmnenreiim. - Mocksa : Texnocdepa, 2012. - 1048 c. - Pexxum moctyna:
OBC "Aiibykc". - Heorpanuu. gocrym. - ISBN 978-5-94836-329-5 : b. 1.

2. Ywmusumkus, C. B. Teoperndeckne ocHOBBI IM(PPOBOI 00pabOTKHM U IPECTABICHUS
CUTHAJIOB [ DNEKTPOHHBIN pecypc] : yuebHoe nocobue / C. B. YMmusmkun. - Mocksa :
Texnocdepa, 2012. - 368 c. - Pexxum gocryma: DbC "Aiibykc". - Heorpanuy. nocryr. -
ISBN 978-5-94836-318-9 : b. 1.

3. Backakos, C. 1. Pagnorexauveckue mnenu U curaaisl [Teker] : yue6. ms ctya. By3oB / C.
. backakos. - 5-e uzn., crep. - M. : Beicur. mik., 2005. - 462 c. : ui. ; 24 cM. - bubauorp.: c.
457-458. - [Ipeam. yka3s.: c. 459-462. - ISBN 5-06-003843-2 : 293.00 p. — (56 3k3.)

4. Xoposut, [layns. UckycctBo cxemoTexuuku [Tekct] : Hayunoe uznanue / I1. Xoposwu, V.
Xunn ; iep. ¢ aura. b. H. bponuna [u np.]. - 7-e u3n. - M. : bunowm, 2014. - 704 c. : wn. ; 24
cMm. - [Ipenm.-umeH. ykas.: c. 701-702. - Ilep. uzn. : The art of electronics / Paul Horowitz,
Winfield Hill. - second edition. - Cambridge(Ma). - ISBN 978-5-9518-0351-1. — (56 3k3.)

0) nepuoouueckue uzoanus

- HCT.

B) CHUCOK A8MOPCKUX MEMOOUYECKUX papadomox

1. Yepnsix, A.A. IludppoBas o6paboTka curHagoB Ha ocHoBe IuaTel Emona SIGEx
[OnexTponnsbrit pecypc] / A. A. Uepnsix, 0. B. fctokesuu, B. JI. [Tamepnsrii. - 9BK. -
Upkytck : M3a-Bo UT'Y, 2014. - Pexxum goctyna: U3 "bubaunorex". - Heorpannd. goctym.

2. B cucreme oopazoarenbhoro mopraisa UI'Y (http://educa.isu.ru/) pa3merieHsr METOHYECKHE
MaTepHalbl ¥ 3a/1aHUs 110 TaHHOMY KypCy.

2) baszwi ()aHHblx, qubOpMdquHHO-CI’ZpdGOllele U nouckoensle cucnemnsl

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 «Jlaub» http://e.lanbook.com/

6) DBbC «Pykont» http://rucont.ru

7) OBC «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 o0ecieyeHne JUCHMILTUHBI (MO1YJIs1)

6.1. YueoHo-1a00paTopHOEe 000py/0BaAHNE!

[IpakTHyeckue 3aHATHS MO JAHHOW IUCHUIUIMHE TPOBOISATCS B CIIEHUAIBHO TMOATOTOBICHHOM
KOMITHIOTEPU3UPOBAHHOM KJjlacce, B KOTOPOM Ha KaJoe pabodyee MECTO BKIIOYaeT B cels
kommbioTep (Intel Atom CPU D2500 u D2550 1.86x2GHz, monutopsr Samsung S19B300N wu
S19C150N) ¢ CcOOTBETCTBYIOIIUM JHIIEH3MOHHBIM MPOTrPaMMHBIM oOecrieueHuneM, miardpopmy NI
ELVIS II u nabop pacmupurenbubix miat: Emona SIGEx (Emona Signal & Sistems ETT-311, 6
mrryk), Emona FOTEX (ETT-211, 3 wt), Emona DATEX (ETT-202, 2 1t), paciiupiTeIbHbIC IIAThI
«15 OIIBITOB no OY» (960003-INT-OA Integrator Ltd, 4 mr), makerHsie miatel NI ELVIS 11
SERIES Prototyping Board (6 wyk).

Kpome toro, Ha (akynbpTeTe UMeEeTCs KOMIBIOTEPU3UPOBAHHASL ayAUTOPUS, NTPeIHA3HAYCHHAS IS
CaMOCTOSITEIILHOW pa0OThI, C HEOTPAaHUYECHHBIM JIOCTYIIOM B MIHTEpHET.

XpaHeHue W 0OCHyXHBaHHE JAaOOPATOPHOTO OOOpPYAOBAaHHS NPOMCXOJUT B  CICIUATEHOM
MOMEILCHHUH JUTSl XPAaHEHHSI U TPOGUIAKTHYECKOTO 00CITy)KUBAHUS Y4eOHOTr0 000PYI0BaHUSI.
HmeroTcsi CIMCKY 3aJIaHUi U METOJIUUECKOE PYKOBOJICTBO B 3JICKTPOHHOM M TI€YaTHOM BHUJIC, B TOM

YHUCJIC B aBTOPCKOM y‘Ie6HOM ocoOuu.

6.2. [IporpamMHoe obecneveHue:

1) NI LabVIEW ™ | HMwmeetcs cooTBeTcTByIONIas KOMMepUecKas TuIeH3us. Bepens
IIPOrpaMMbl aBTOMaTHYECKH OOHOBIIsIETCS yepe3 ceTb VHTepHeT.

2) NI ELVISmx Software for NI ELVIS Il & NI myDAQ NI. — National Instruments. — Bepcust
NePUOINYECKH OECIIaTHO ABTOMAaTHUECKU OOHOBJISIETCS C CaliTa MPOU3BOAUTEIIS YEPE3 CETh
WuTepner. M3navanbHO npuiaraeTcst BMecTe ¢ apaiiBepamu k obopymoBanmuio NI ELVIS 11
& NI myDAQ — (mponpuerapHOoe IporpaMMHOe 00ecIIeUeHIe, He TPEOYIomas 3aKIIIOUeHUS
KOMMEPUECKOTo JOrOBOPa)

3) Microsoft Word u Microsoft Excel 2007 (Bepcust 12.0.4518.1014, mHomep npoaykra 89409-
708-7331644-65664) B cocrae makera MS Office. Jluiiensus Ha HOBbIE Bepcuu
nepuoanuecku ooHoBisieTcs LlenTpoM HOBBIX HHpOpMaIMoHHbIX TexHonorud UI'Y no
BCEMY YHUBEPCHUTETY.

4) Microsoft Windows 7 Ilpodeccuonansnas SP1 (kox mpoaykra 00371-838-5610583-85989
u 55041-008-1638604-86979)

5) Bpaysep Google Chrome 58.0.3029.110 (mpompuerapHoe mporpaMMHOE 0OeCIICUCHHE,
0eccpoUHO).

6) Adobe Acrobat Reader (mponpuerapHoe nmporpaMMHOe 00eCTIeYeHHEe, aBTOMATHYECKOE

oOHOBJIEHHE, OECCPOYHO).
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7) Habop mporpamm (BUpTYyaabHBIX TPHOOPOB) 11t 16 1a00paTOpHBIX pabOT ¢ UCXOTHBIM
KOJIOM OT MPOU3BOIUTEISI pacCIIUPUTENbHOM miaThl “IIpakTHKyM 1o HU(PPOBBIM IE€MEHTaM
BBIYUCIIUTENILHON U MH(OpMaIIMOHHO-U3MepuTensHor Texuukn” (MUPDA, Kadenpa UC,
OeccpouHo)

8) Habop mporpamm (BUpTyaabHBIX IPHOOPOB) 11t 16 1a00paTOpHBIX pabOT ¢ UCXOTHBIM
KOJIOM OT ITPOU3BOJIUTEINS PaCIIMPUTENbHOM MmaaThl “TIpakTHKYM MO0 aHaJIOrOBBIM
3JIEMEHTaM BBIYMCIUTENHHON 1 UH(OPMAIIMOHHO-I3MepuTenbHoN TexHukn” (MUPDA,
Kadenpa NC, Geccpouno)

9) Habop mporpamm (BupTyanbHbix mpubopos) Operational Amplifiers (RU) 1.1.16-1 mis
nmabopaTopHbIX paboT ¢ UCXOJHBIM KOJOM OT IIPOU3BOIUTEINS PACIIMPUTENbHOM mIaThl “15

OIIBITOB mo OY” (Ne539135, 6eccpouHo)

6.3. TexHnueckue u JIeKTPOHHBbIE CPeICTBA:
Bo Bpems 3aHsaTHI (a Takke Ha JIEKIUAX) AJIs HOSACHEHUS IOCTAaBICHHBIX B JJAOOPATOPHBIX

paboTax 3amaHuil CTyIeHTaM JIEMOHCTPUPYIOTCS HA DKpaHE JOIMOJHUTEIBHBIE U BCIIOMOTATeIbHBIC
MaTepuaibl (Ipe3eHTaluu, IPUMepbl TAITMYHBIX CXEM, TUIIOBBIEC XapaKTEPUCTUKH).
Jli1s 00paboTKK MOTYyYEHHBIX B XOJI€ SKCIEPUMEHTA JIaHHBIX Ha MPAKTUYECKUX 3aHATUAX B

nabopatopun Kapeapbl UMEIOTCSI KOMIBIOTEPHI C COOTBETCTBYIOIIMM MTPOTPAMMHBIM 00ECTICYCHUEM.

VIl. O6pa3oBaTebHbIe TEXHOJIOTHH
HoBple 3HaHMS CTYIEHTHI MOIYYal0T CAMOCTOATEIBHO U3 METOANYECKHX onucanuid. [IpakTnaeckum
HaBBIKAM OHU OOYYalOTCS TP BBINIOJHEHWH TIPAKTUYECKUX pabOT TOJ PYKOBOJICTBOM
npenosaBatenss. CTyIeHTbl  BBIMOJHSAIOT  pabOThl  HEOONBIIMMM  TpyHIaMu, oOCyxjaas
[I0CTIeI0BAaTENbHOCTD JIEMCTBUM, U BMECTE aHATU3UPYIOT MOJTyUYE€HHBIE PE3yJIbTaThI.

VIll. OueHoyHble MaTepHAaJIbI /Il TEKYILIET0 KOHTPOJS M MPOMEKYTOYHOI aTTecTallnu

8.1.1. OueHouHbIe CPeACTBA I BXOAHOTO KOHTPOJIS
JInst m3ydeHuss NaHHOTO Kypca OOYYaroIIMiCs JTOJDKEH 3HaTh OCHOBBHI HMH(OPMATHUKH, YMETh
MOJTb30BAThCST KOMITBIOTEPOM Ha TIPOJBUHYTOM YPOBHE, TPOCIYIIATh TOAPOOHYI0 TEXHHUKY
6€30IacHOCTH MPU PabOTE CO CIOKHBIM HU(POBBIM 000PYIOBAHHUEM.

8.1.2. OeHOYHbIEe CPECTBA TEKYLIET0 KOHTPOJIS
Jannas gucnumuinHa oOecreyuBaeT TIJIaBHBIM oOpa3oM (opmupoBaHHe MpodeccHnoHaTbHBIX

KOMIIETEHIMH (YKa3aHbl BbIIIE) Oy TyIMX MarucTpoB.
IIpumepHbIe BOIIPOCHI ISl TEKYLIETO KOHTPOJIS:

1) Yro Takoe TOK HACBIIIEHHUS AUO01A7

2) Yemy paBeH K03(GUIHMEHT MyIbCAIIMN OAHOIIEPUOTHOTO BBIIPSMHTEIS?
3) Kak ycrpoeH émMKkocTHbII HUIbTp?

4) Yro Takoe cTabuCcTOphI?



13

5) Kak onpeaenuts KO3QQHUIUEHT CTaOMIM3AIMY TTapaMETPHUECKOr0 CTabuIM3aTopa
HanpspkeHus?

6) Yem oTIIMYAIOTCS KOHCTPYKIIMHM THPUCTOPA U TUHUCTOPA?

7) Jlnst Kakux Lelei CIy>KUT THPUCTOPHBIA PEryJsiTop MOIIHOCTH?

8) 3aBucur u qUddepeHIaTIbHOS BXOIHOE COPOTURICHHE OUTIOISIPHOTO TPAH3UCTOpA OT
TOKa ASMUTTEpa?

9) Kakwue BbI 3HaeTe CIOCOOBI 331aHUsI PEKKMa PaOOThI IO TIOCTOSTHHOMY TOKY B
TPAaH3UCTOPHOM KacKaJie C OOLIMM SMUTTEPOM?

10) B 4ém oTirune BCTPOSHHOIO M MHAYIUPOBAaHHOTO KaHajioB [1THU3?

11) Yro Takoe orepanuoOHHbIH yCUTUTEIb?

12) 3a c4éT yero MOBTOPHUTED HAIIPSHKEHHSI MOKET HMETh OOJIBIION KOI(D(MHUIMEHT YCUICHUS
10 MOIITHOCTHU?

13) Kakue BbIXOIHBIC HAMTPSHKEHUS MOTYT (JOPMHUPOBATHLCSI HA BBIXOJIC KOMITapaTopa?

14) Yro takoe joruyeckast pyHKIus?

15) Yro Takoe Tabvia HCTUHHOCTH?

16) Kakue nornveckue (hyHKIUU BBINOJHSCT MUppaTOp?

17) Uto mOHMUMAIOT TI0J] YHUTAPHBIM KOJIOM?

18) Kak yBenmuuuTh pa3psaAHOCTh MYyJIbTUILIEKCOPA?

19) B ueM OCHOBHOE OTJIMYHE MHOTOPA3PSAHBIX CyMMAaTOPOB MapalIeIbHOTO U
IIOCJIEZI0BATEIBHOTO JEHCTBUIL?

20) Kakue BXObI U BBIXOJIbI HMEIOTCS Y MUKPOCXEMbI KOMITapaTropa Mu(ppOBbIX CUTHATIOB?
KaxoBo ux Ha3zHaueHue?

21)Yto Takoe Tpurrep? Ilouemy Tpurrepbl Ha3bIBAIOTCS YCTPOWCTBAMHU MOCIIEAOBATEIBHOTO
Tuna?

22) Moxer i1 J-Tpurrep okazaTbCsi B 3alPEIIEHHOM COCTOSIHUH?

23) Ha ocHOBe kakuX IHU(POBBIX YCTPOMCTB MOKHO TIOCTPOUTH MapaIUICIbHbIA PErucTp?

24) Kakoii peructp Ha3bIBaeTCsl peBEPCUBHBIM?

25) Uto Takoe k03 (UIMEHT nepecyera cyeTInKa’?

26) Kakue oTiau4usi B CTPYKTYPE UMEIOT CyMMHPYIOIIHE M BEIYUTAIOIINE CUCTUHKH?

27) Kakoe yCcTpOWCTBO Ha3bIBaeTCs apu(METUKO-TIOTUICCKUM?

28) Kakoe 3anomMuHaroliee ycTpoicTBO Ha3bIBACTCS ONEPATHBHBIM?

29)B kakux Tpenenax HaxOSATCS 3HAYCHUS BXOJHOTO CONPOTHBICHUS  peabHBIX
OTEPALMOHHBIX YCHIIUTENEH?

30)B kakoii 3aBUCHMOCTH HaXOOUTCsA 3HaueHHWe (a3oBoro cuasura peanbHbix OY ot
COIIPOTHBIIEHUS U OT YaCTOTHI?

31) Kak BBIYHCIIAETCS 4aCTOTa (POPMUPYEMBIX TPEYTOIBHOTO U MPSIMOYTOJILHOTO CUTHAJIOB?

32) Kak MOXXHO orpeenuTs nopor cpabareiBanus tpurrepa [lImuara?

33)Kak BiHseT HW3MEpEeHHE COMPOTHBICHHWE HA BBIXOJHON cuUrHAN auddepeHImpyomero
yCUIuTens?

34) Yro Takoe mepexoaHbIi mporecc?

35) Uem ompenensieTcsi IOCTOSIHHAS BPEMEHH LeTTH ?

36) 3a cuer 4ero OrpaHUYUTEIb KUCIPABIISET) CUTHAT?

37) YUro Takoe auHeWHas cuctema’?

38) Ha uéM oCHOBaHO BBINPSIMIICHUE CUTHAA?

39) Uto siBisieTcst aBTOKOPPEISIIMOHHON (pyHKIHEH Oesoro uryma?

40) YUro Takoe CreKTp CUrHama’?

41) Yro takoe yactota HaitkBucra?

42) Yro Takoe kaap B cucteme MUKM-koaupoBanus?

IIpuMep 3a1aHU K TPAKTUYECKUM 3aHSITUSIM:
1) Ilpu mnepexomuom mporecce B auddepeniupyoomeii RC-memnouke 3KCIMOHCHIMATBHOE
HampsDKEHUE Ha BBIXOJIE MajgaeT B JBa pasa 3a 2 mc. [lomyuute Gopmymny uist BEIMUCICHUS
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IIOCTOSIHHOM BpeMeHU T 1o BpemeHu 50%-ro nagenus. Yemy paBHa IMOCTOSIHHAsI BPEMEHU B
JTAHHOM CIIy4ae.

2) Hus 31-OuMTHOM JUIMHBI IICEBAOCITydYaiiHON aBowuHOM mociexoBarensroctu  (TTCJIIT)
BBIUMCIIUTE 3HAUEeHUE aBTOKoppensuuonHon pyHkun (AK®D) (ms 3axepxek va 0, 1, 2 u 3
our).

M-nocnenoBatenbHocTh 1 316ur 1111100011011101010000100101100

3) PaccuuTaiite moyocy mpomyckanus uaTerpupytoiiei RC-1emnouku, ycTaHOBIEHHOMN Ha I1aTe
SIGEx. Ilapamerpsl cxeMbl JaHbl B IpHIOKeHUU. [lonocy mpomyckaHusl ONpenesnTe Kak
PaHUIly YacTOT, /IS KOTOPOH AaMIUIMTYJa YMEHbIIAaeTcsi B \2 pa3 OTHOCHTEIBHO
MAaKCHMaJIbHOM.

4) 3anuinmuTe MaTeMaTHYeCKOe BBIPAXKECHHE, OIMKCBHIBAIOIIEE pPE3yJIbTaT IMEPEMHOKCHHS
CUHYCOMJAJbHOTO CHUTH&JIAa U IOCJIEJOBATEIBbHOCTH IPSMOYIOJbHBIX HMMILYJIbCOB (T.€.
dbopMynly Ui aMIUIMUTYAHO-MOJYJUPOBAHHOTO CHUTHajla ¢ orubaromeid B  BUIE
MPSIMOYTOJIbHBIX UMITYJIbCOB). PaccunTaiite ero cuexrp.

5) BseiBeaute Gopmyny IS pasioxkeHus B psg Dypbe MPSIMOYTroJbHOIO CHIHAIa C JIBYMS
Kod(ppUIHMeHTaMH 3aT0JIHEHUs, OTINYHBIMU OT 50% (Hanmpumep, 25 % u 1 %). [lokaxwure,
4yTO orubaromas crekTpa spisercs Gyakuueit Sinc(t)=sin(t)/t. Onpenenure 4acToTy MEpBOTrO
HyJid 3TON orubarouieil M CBSKUTE €€ COOTBETCTBYIOLIMM BBIPAKEHHUEM C ILIMPUHON
UMITyJIbCA.

[TpumepHBIi TeCT A TEKYIIEro KOHTPOJIS Mo pasaenaM | u 2 mpeAcTaBieH B IPUIOKEHUH (B
donme oneHOUYHBIX cpencTB): KommuecTBo 3amanuii 12 , Bpems tectupoBanust 25 (Bce 3a1aHus
HUMEIOT YeThIPE BapuaHTa OTBETA, U3 KOTOPBIX OJUH MM HECKOJIBKO MPABUILHBIX OTBETORB)

8.1.3. OueHouHbIe CpeaCcTBa Il IPOMEKYTOUHOM aTTeCTaluu

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

N Komnerenmm,

0

\ Bun xouTpons KonTtponupyemsbie TeMbI (pa3iens) KOMIIOHEHTHI KOTOPBIX
o\

KOHTPOJUPYIOTCS
ColOeceoBanue npu Bce TeMnl
1. P OIK-3
3aIATE OTUETA

KpHTele/l OIIEHOK 3HAHUII UTOTOBOI0 KOHTPOJIAI MarucrpoB

Onenka cteneHu cHOpPMUPOBAHHOCTH KOMHOETEHIMH OyIyIero Marucrpa OCHOBBIBAETCS
KOHKPETHOCTBIO M TOJHOTOW OTBETOB MarucTpaHTa MpPH BBHINOJHEHUM 3aJaHUN U yNpaKHEHUN
UTOTOBOTO KOHTpOJIA 3HaHWM. JlOMOJHUTENbHBIE BOMPOCHI W MX YHCIO ONpeensercs
HE00XO0IMMOCTHIO OOBEKTUBHOM OIICHKOH YPOBHS OCBOGHUSI MarucTpaHTa U3y4yaeMoi TUCIUITIIMHEIL.

3ayer mpoBoauTCcs B ycTHOH (popme. B Omiere conepxarcs 2 TEOpeTHUYECKHX BOIMpOCa.
OreHka 3HaHUI OCYIIECTBIISIETCS 110 YETHIPEXOAIBHOM CUCTEME CIIEYIOIIUM 00pa3oM:

Onenka "3AUTEHO" BeicTaBisieTcs MarucTpaHTy, KOTOPBIH TBEP10 3HAET IPOrpaMMHBIM MaTepHall,
IPaMOTHO U MO CYIIECTBY €ro M3Jlaraer, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETAaX Ha
BOIIPOCBHI, YMEJIO IPUMEHSIET TEOPETUUECKUE MOJIOKEHUS MTPU PELIEHNN IPAKTUYECKUX BOIIPOCOB U
3aJJaHUi, BiajieeT HeOOXOIMMBIMHU HaBbIKAMH U TIPUEMAMU UX BBITOJIHEHHS.

Onenka "HE 3AUYTEHO " BeicTaBsIeTCS MarucTpaHTy, KOTOPBIA HE MOKET OTBETUTh Ha KITFOUCBBIC
BOIIPOCHI MPOTPAMMHOIO MaTepuaia, JOMYyCKAaeT CYIIECTBEHHbIE OIMMOKH, C OOJbIINMU

3aTPYAHCHUAMU U OIIMOKAMH BBITIOJTHSET IMPAKTUYCCKUC 3alaHUA.
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CTyI[eHT JOITYCKACTCA K 3a4CTy IOCJIC BBIITOJHCHUA U 3allIUTHI BCCX Ha60paTOpHLIX pa60T,
npeaAyCMOTPCHHBIX IO AUCHUIIIINHE ((KOMHBIOTepHBIG TCXHOJIOTHUHU B (bPIBI/I‘-IeCKOM SKCIICPUMCHTCY .

IIpuMepHBIN COMCOK BOIPOCOB K 3a4ETy

- BunwusnHue n3mepuTesbHbIX IPUOOPOB HA PE3ysbTaThl SKCIIEPUMEHTA.

- CoBpeMeHHbIE CUCTEMbI KOMIUIEKCUPOBAHHUSI HAYYHOTO 000PYIOBaHHS C KOMITBIOTEPOM.
- CornacoBaHue COIPOTUBIICHUS.

- KoaddumuenT mynscanuu.

- IlepexoaHsble MPOLIECCHI.

- OcHoBHBbIE TUGPOBBIC YCTPOKUCTBA.

- AnazoroBast peanu3anys HIU(POBBIX YJIEMEHTOB.

- udpo-ananoropoe npeodpazoBaHue.

- Ananoro-mgpoBoe npeoOpa3oBaHue.

- @usnueckue orpannueHus ¥ ommoku pu LIATT u ALIII.

- Teopema HaiikBucra.

- JIBowuHas joruka. Peanu3anus BRIYUCICHUH B ITU(POBBIX YCTPOHCTBAX.

- OcHoBsl pabotst AJTY.

- OmnepalmoHHbIE YCUIIUTENIN: OCHOBHBIE IAPAMETPBHI.

- OmnepanoHHbIE YCUJIMTEIN: IPUMEHEHHE.

- llepexomHblil mpo1iecc.

- KoppensunonHast 1 aBTOKOppesIALIMOHHAsT (PYHKIIMSL.

- Peanuzanus cuctem u3MepeHus JAIbHOCTH C UCIOIB30BaHUEM KOPPEIALUOHHON (QYHKITUH.
- KoppenssuMoHHBIN IpHEM.

Pa3paborunkmu:
W CT.Mpeno/iaBarenb, K.Q.-M.H. A.A., YepHbIX
(noonucs) (3anumaemas OOAHCHOCMb) (uHuyuanwl,
Garynus)
= JIOTIEHT, K.(.-M.H. 10.B., AcrokeBnu
\
(W\%CQ (3anumaemas QOANCHOCMb) (uHuyuanvl, pamunus)

IIporpamma paccMoTpeHa Ha 3acefanuu kadeapsl oOmield 1 kocMudeckoit huszuku UT'Y
«_15 » _mapra 2023 .

IIpotoxon Ne _8 | 3aB. kadempoii @- B.JI. [TanepHbIii

Hacrosimmass mnporpamMma He MoOkeT ObIThH BOCIpPOM3BeleHa HH B Kakoid d¢opme 0e3
NpeJBapUTEeJbHOI0 NMCbMEHHOI0 paspelieHust kKadeapbi-pa3padoTynKa NporpaMmsl.



