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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucumummna «From Data Acquisition to Data Treatment» BXOAUT B HporpaMmy
MarucCTparypasl «bammcTnyeckoe IMPOCKTUPOBAHNEC KOCMUUYCCKHX KOMIIJICKCOB H CHCTEM) IIO
Hanpasienuio 01.04.02 «IIpuknannas maremaTrka 1 HHGOpMaTHKa» U uzydaercs B 1 cemectpe 1
kypca. Jucrumuny peanusyet Kadenpa Bysa-Ilaptaépa. JluciumimHa cocTout u3 6 pa3aieinoB U
20 Tem M HampaBJeHa Ha uU3ydeHHE (yHAaMeHTanbHBIX OcHOB of detectors (sensors) and
transducers, grouping the sensors, the measuring device structure and characteristics, unit of
measurement systems, measurement errors, measurement methods, electromechanical and
electronic instruments, digital instruments, microelectronic sensors, elastic deformation measuring
devices, temperature, light and radiation detectors, thermocouples, thermometers metal,
semiconductor thermometers, optical gates, capacitive proximity switches, ultrasonic sensors,
operating principles and properties; pa300p OCHOBHBIX METOJOB PEIICHUS THUIIOBBIX 33Ja4 H
3HAKOMCTBO C 00JIaCTBIO UX IIPpUMCHCHUS B HpO(bGCCI/IOHaJIBHOfl ACATCIIBHOCTH.

[lenpt0 OCBOEHUS AWMCHUIUIMHBI sBIsieTcss (hopMupoBaHHe (QyHIaMEHTAIbHBIX 3HAHUN U
HAaBBIKOB IIPUMCHCHHUA MCTOAOB PCIICHUA 3aaay, HGO6XOI[I/IMBIX I HpO(l)eCCHOHaHBHOfI
NeSITEIbHOCTH, TIOBBIIIEHNE OOIIEro YPOBHS I'PaMOTHOCTH CTYJEHTOB 1o aucuumiuHe From Data
Acquisition to Data Treatment.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHDbI

OcBoenne aucuuiuiMHbl «CO0p M 00paboTKa JaHHBIX» HAINpaBlIEeHO Ha (opMUpOBaHHUE y
00yJaroImuxcs CIEeAYIONINX KOMIIETCHINN (YacTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

HNuaukaTopbl 10CTHKEHUSI KOMIIETeHIIUT
Iudp Komnerennus A PR N u
(B pamMKax JaHHOW JTHCIUIIIIMHBI)
VYK-1.1 Ananuzupyer 3a1auy, BeIIENSS ee Oa30BbIe
Cnoco0eH ocyIiecTBIsATh COCTAaBJISIOIINC;;
KpUTHUYECKUH aHAIN3 YK-1.2 Onpenensier u pamxupyeT uHGopMaIuio, Tpedyemyro s
VK-1 NpoOJIEMHBIX CUTYallUil Ha pelIeHns MOCTaBIeHHON 3a/1a4M;;
OCHOBe cucTeMHoro noaxona, |YK-1.3 OcymiecTiusieT mouck nHPOPMALUH [T PELICHUS
BBEIpadaThIBATh CTPATETHIO MOCTABJIEHHOH 3a7]a4y 10 Pa3IMIHBIM THIIaM 3a1pOCOB;;
JercTBUi VK-1.4 [Ipennaraet BapuaHThl peLICHUS 3a]a4l, aHAJIM3UPYET
BO3MOJKHBIE MTOCJICACTBHS UX MCIOJIB30BAHUS;;
Crnioco0eH ucKaTh HyXKHbIE
WCTOYHHUKH HH(POPMAIIH U
JTaHHBIE, BOCIIPUHAMATH,
aHAITM3UPOBATh, 3ATIOMUHATH U
nepeaaBaTs HHHOPMAITHIO C
pel (opar YK-7.1 OcymiecTBisieT HOUCK HYKHBIX HCTOYHHKOB HHPOPMALIUT
UCIIOJIb30BaHHEM LIU(PPOBBIX
U TaHHBIX, BOCIIPUHUMAET, aHATM3UPYET, 3aIOMUHAET U TIepeiacT
CPEICTB, a TAKXKe C IOMOIIBIO
nH(opMaIHIo ¢ KCIOIb30BaHNEM U(DPOBBIX CPEICTB, @ TAKKE C
AITOPUTMOB IIpH paboTe C
MOMOIIBIO AITOPUTMOB IIPU PAObOTE € MOTYYEHHBIMHU U3 Pa3IMIHBIX
MOJYYEHHBIMHU U3 Pa3IHYHBIX
YK-7 HCTOYHHKOB JTaHHBIMH C II€JbI0 3(p(PEeKTHBHOTO UCTIONB30BAHH
MCTOYHHMKOB JJAHHBIMH C LEJIBIO o
MOy4eHHOW MH(POPMAIMH /TSI PELICHHS 33/1a4;;
3¢ (EKTUBHOTO HCIIOIB30BAHHS
. VK-7.2 [IpoBoauT oueHKY MH(OPMALUH, €€ IOCTOBEPHOCTb,
MOJTY4eHHOW MH(OPMALIIH IS
CTPOUT JIOTUYECKHE YMO3aKIIOUCHHUSI HA OCHOBAaHUH MOCTYIAIOIINX
penieHus 3a1a4; MpOBOANUTD
nH(OpMaLUK 1 TaHHBIX.;
OLICHKY MH(OpMaIHH, ee
JOCTOBEPHOCTb, CTPOUTH
JIOTHYECKUE YMO3AKIIIOUEeHHUS Ha
OCHOBaHMH HOCTYMAIOIINX
nH(pOpMaINK U TAaHHBIX
K-1 Crnioco6en popmynuposats e, |[1K-1.1 O6nagaer pynaamMeHTaI-HBIMUA 3HAHUSAMU, TIOTYYEHHBIMU
3aJ[a4y HAy4YHbBIX HCCIICJI0OBAHMUI B |B 00JIaCTH MaTeMaTH4YeCKUX U (MJIM) €CTECTBEHHBIX HAYK,




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)
o0J1acTu PHUKIATHOM MPOTPaMMHUPOBAHUS U HHGOPMAIIMOHHBIX TEXHOJIOTHH;;
MatemaTuku u uHpopmatuky, |[IK-1.2 YMmeer HaxonuTs, (POpMYIHPOBATE U PEIIATh CTAHAAPTHHIE
BBIYHMCIINTEIHHON TEXHUKU U |33aJa4d B COOCTBEHHOH HayYHO-HCCIIEI0BATEIbCKON NS TEIbHOCTH
COBPEMEHHBIX TEXHOJIOTUI B 00J1aCTH MPUKITATHOW MaTeMaTHKH U HHPOPMATHKH,
MIPOTrPaMMHPOBAHUS, BBIOUPATh | BEIYUCINTEIBHON TEXHUKH M COBPEMEHHBIX TEXHOJIOTHI
METOJBI M CPEJCTBA PEHICHUS  |IPOrPAMMHUPOBAHHS;;
3a1a4 I1K-1.3 meet npakTHuecKuil ONBIT HAyYHO-UCCIEA0BATEIbCKON
JIeSITEIbHOCTH B 00JIaCTH NPHUKJIAHON MaTeMaTUKU 1
MH(OPMATHKY, BEIYUCINTEIBHON TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH MPOrpaMMHpPOBaHMSL.;
CnocobeH NpUMeHsITh I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUIECKUE 1
COBpPEMEHHBIE TEOPETUUECKUE U |IKCIIEPUMEHTAIbHBIE METO/ABI pa3pabOTKU MaTeMaTHYECKUX
SKCHEpUMEHTANbHbIE METOABl  |MOAeIeH, MHHOBALIMOHHBIE HHCTPYMEHTAJIBHbIE CPECTBA
pa3pabOTKM MaTEMaTHIECKUX  |[IPOSKTUPOBAHUS U 3JIEMEHTHI ApXUTEKTYPHBIX PEIICHUH
MOJIeTIeH HCCIIeyeMBIX OOBEKTOB |MH(OPMALIOHHBIX CHCTEM;;
[K-2 U mporeccoB, oTHocsmuxcesa kK |I[IK-2.2 YMmeet pa3pabaTeiBaTh 1 peain30BhIBATh AITOPHTMEL

po¢eCCHOHATBHOM
JEATEIEHOCTH 10 HATIPABJICHHIO
HOATOTOBKHU M Y4acTBOBATh B UX
peanus3anuu B BUAE
NIPOTPaMMHBIX IIPOLYKTOB

MaTeMaTHYECKUX MOoJeNel Ha 6a3e sI3BIKOB U NMAaKETOB MPUKIATHBIX
MpOrpaMM MOJICTHPOBAHNS;;

[TK-2.3 Nmeet npakTUYECKUH OMBIT pa3pabOTKHA BapHAHTOB
peanuzanuy HHGOPMALOHHBIX CUCTEM C MCIIOJIb30BAHUEM
MHHOBAIIMOHHBIX HHCTPYMEHTAJIBHBIX CPE/ICTB.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JAucuunnmza
Y4aCTHUKaMU

06pa3013 aTCJIIBHBIX

«Cbop um o00paboTka JaHHBIX»
OTHOIIICHUHU

(bopmupyemoit
«ducuumiuuel  (MOZYIH)»

OTHOCHUTCSI K 4YacTH,
oimoka 1

00pa30BaTeNBLHON MPOTrPAMMEBI BBICIIIETO 00pa30BaHHUS.

B pamkax o0pa3zoBaTesbHOM NpOrpamMmbl BBICIIETO O0pa30BaHUS OOYYAIOIIMECS TaKXKe

OCBauBaArOT

Apyrue  TUCIUILIAHBI

A/nnu

IIPpaKTHUKH, CHOCO6CTBYIOH_[I/IG JOCTUXKCHUIO

3aITAHUPOBAHHBIX PE3YJIHTATOB OCBOCHUS JUCIHUILTHHBI «COOp 1 00paboTKa JTaHHBIX.

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3aNIAHUPOBAHHBIX PE3YIbMAMO8 0CE0eHUsL OUCYUNTUHDL
IpeamecrBylomue Hocaenyromue
HaumenoBanue
n HCHMILINHBI/MOAY U HCHMILITUHBI/MOAYJIH
bp KOMIeTEeHIINH et *Hy ’ et *Hy ’
NMPaKTHKHU NMPaKTHKH
CriocoOeH UCKaTh HYKHBIC
UCTOYHHUKH UHPOPMALMH 1
AHHBIC, BOCIIPpUHUMATh
aHiﬂmﬂ (’)BaTL p3an0MI/1Ha:TL Advanced Methods of Remote
p ’ Sensing and Geoinformation
U nepeiaBaTh HHOOPMALIUIO Systems:
C HCIIOJIb30BAaHUEM ’
PazpaboTka u 6€30MacHOCTh
U(POBBIX CPEACTB, a TAKKE 6 ..
C [IOMOLIBIO AJITOPUTMOB Be -HpHHO)K-eHHH’ ..
Pre-Graduation Internship in
npu paboTe ¢ MoTyYeHHBIMU Industry:
U3 pa3jIn4YHbIX UICTOYHHUKOB . ' ..
YK-7 p Practical Training and

JAHHBIMH C LEIIBIO
3¢ PEKTUBHOTO
HCIIONB30BaHMS MOJTYYCHHOM
UHGOPMAITNY JIUTS PEeTTeHHS
3a/1a4; MPOBOIUTH OIIEHKY
nHpOpMaLNH, ee
JIOCTOBEPHOCTH, CTPOUTD
JIOTHYECKUE
YMO3aKJIFOYCHNS Ha
OCHOBAHHH MOCTYMAOIINX

Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuno-
HccienoBaTensckas paboTa;
Technological Training;




IIpeamecrByonue Mocaenyromue
IHI(](l)p Hanvenosanue HHC{)[H[:IHHHLI}IMOI;}’JIH, Z[l/lC[ll/ll'lJ'll/ll}Ilil/l:/IuOZ[yﬂH,
KOMIIETEeH UM . .
NMPAKTHKH NMPAKTUKH
nHPOPMALIUN ¥ JAHHBIX
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
Structures & Materials
Modelling;
System Design;
Dynamics and Control of
Space Systems;
Project "Drone Systems
Engineering. Part 1";
CriocoGeH OCyIIeCTBISATh Practical Training in
KPUTHICCKUI aHAIH3 Receiving Remote Sensing
Vi-1 TPOOJIEMHBIX CHTYAIHi Ha Data from Satellites and its
OCHOBE CHCTEMHOTO Interpretation (online from
MOJIX0/1a, BEIPa0aThIBATh RUDN Mission Control
CTpaTeruio NeHCTBUH Center) / HUP;
Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuro-
HCCJIICA0BATCJIbCKaA pa60Ta;
Technological Training;
Pre-Graduation Internship in
Industry;
Pre-Graduation Internship in
Industry;
Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
Crioco6eH GpopMyaupoBaTh RUDN Mission Control
e, 3a]1a91 Hay9IHBIX Center) / HUP;
HCCIIEI0BAHUN B 00JIaCTH Practical Training and
MPUKIIATHOW MaTEMATHKH U Research in Dynamics and
K1 uHpopmaTuky, Control of Space Systems
BBIYUCITUTEIbHON TEXHUKH U (online from RUDN Mission
COBPEMEHHBIX TEXHOJIOTHI Control Center) / Hayuno-
MporpaMMHUPOBaAHUS, uccieoBarebekas pabora;
BBIOMPATh METO/BI U Technological Training;
CpEJICTBA PEIIEeHHs 3312 Advanced Methods of Remote
Sensing and Geoinformation
Systems;
System Design;
Dynamics and Control of
Space Systems;
CnocobeH npuMeHsTh Advanced Methods of Remote
COBPEMEHHBIC Sensing and Geoinformation
TEOPETHYECKUE U Systems;
OKCIICPUMCHTAIIbHBIC System Design;
K-2 METOJBI pa3paboTKH Project "Drone Systems

MaTeMaTHYCCKUX MOJCTICH
HCCIIeTyeMBbIX 00BEKTOB U
MIPOLIECCOB, OTHOCALIUXCA K
poheCCHOHATBHOM
JIeSITSILHOCTH 10

Engineering. Part 1";
Pre-Graduation Internship in
Industry;

Practical Training in
Receiving Remote Sensing




[penmecrByrommue Hocnexyromue
Ingp Haumenosanue HHC?{HI:IHHHLI7MOI;[IyHH Z[l/lClll/ll'lJ'll/ll}Il)]:l/;/IuOZ[y.]'lH
9 9

KOMUETEHIIH NpaKTUKH* NpaKTUKH*

HaIpaBJICHUIO TOJTOTOBKH U
y4acTBOBAaTh B X
peann3aiyy B BUIC
MIPOTPaMMHBIX POTYKTOB

Data from Satellites and its
Interpretation (online from
RUDN Muission Control
Center) / HUP;

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hay4no-
uccieaoBarcibCKas pa60Ta;
Technological Training;

* - 3aMONHAETCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6mas TpynoeMkocth nucuuiuinabl «From Data Acquisition to Data Treatment» coctaBisieT «4» 3a4eTHBIC €TMHUITBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 20 20
Jlexrun (JIK) 10 10
Jlabopartopusie pabotsl (JIP) 10 10
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 88 88
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
a3ena - Copep:xanue pa3aesa (TeMbl) y4eOHo
pasi et padoThr*
11 Sensors and transducers JIK, JIP
Basic concepts of 12 The structure and characteristics of the measuring JIK, JIP
Paznmen 1 measurement apparatus
1.3 Measurement Systems. Measurement errors JIK, JIP
14 Measurement methods JIK, JIP
21 The photpdlode and p_hot_ovoltalc structure, modes JIK, JIP
of operation and application
Pasnen 2 Theoretical basis of Light 2 ":'/lhueltsl';ﬁ?(!gurrle_ Ifj_lrledscharacteristics of optical B
A electric effect sensors 2.3 . P JIK, JIP
interfaces
24 The scanner structure and characteristics of CCD JIK, JIP
Sensors
3.1 The structure and features of a phototransistor JIK, JIP
. 3.2 The structure and use of a light pencil JIK, JIP
Pazmen 3 Type_:s Of photo resist and The structure, characterization and application of a
application 3.3 L T JIK, JIP
liquid crystal display
3.4 Measurement of LED characteristics JIK, JIP
4.1 Piezoelectric and piezoresistive sensors JIK, JIP
. . 4.2 Elastic deformation measuring instruments JIK, JIP
Measuring elastic - - —
Paznmen 4 deformation instruments 4.3 Microelectronic capacitive pressure sensors JIK, JIP
4.4 PN-gradient sensors and the MOSFET structure JIK, JIP
4.5 Measurement of elastic deformation JIK, JIP
51 The opergtmg prmmples, constru_ctlon and JIK, JIP
characteristics of an infrared motion sensor
Pasnen 5 | Thermoelectric sensors Thermoelectric trans@ucer coupling, the PVDF_flIm.
Thermocouples, semiconductor structure, function
5.2 JIK, JIP
and features of metal thermometers and other
thermometers.
Pasen 6 | An optical gate 6.1 Its struct_ure,_ working principle and characteristics JIK, JIP
and application areas

* _ sanonusiercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omol; C3 —

npakmuqecme/cemuﬁapcxue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun ayauropum OcHamenue ayiuropuu

Cnenmnanu3upoBaHHOe
yueOHOe/1adopaTopHoOe
o0opynoBanme, I1O u
MaTepHuabl 1J1s1 0CBOCHHA
AUCIHUTLTUHBI
(mpu HEOOXOAUMOCTH)

Aynutopus sl IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUIIA, OCHAIIIEHHAs
JlexumonHnas KOMILIEKTOM CIICIIHAIM3UPOBAHHON MeOeH;
JOCKOU (3KPaHOM) U TEXHUUYECKUMU

CpE€ACTBAMU MYJIbTUMCEIHA Hpe3eHTaHHﬁ.

KoMnbrorepHsii
KJ1ace

KoMnbroTepHslii Ki1acc i1l MPOBEAECHUS
3aHATUH, TPYNIOBBIX U UHANBUAYAIBHBIX
KOHCYJIbTAllU}, TEKYILETr0 KOHTPOJIA U
MIPOMEKYTOYHON aTTECTAllNN, OCHAILICHHAS




MEepPCOHANTBHBIMU KOMIIBIOTEPAMU (B
konuyecTBe [[lapamerp] mirt.), HocKoM
(3KpaHOM) U TEXHUYECKUMU CPEICTBAMHU
MyJIbTUMEAMA IPE3ECHTALUN.

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
oOydaromuxcsi (MOKET UCTIONB30BAThCS IS

st .
A .. | IpOBEIEHUS] CEMUHAPCKUX 3aHATHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAINi ), OCHAIIIEHHAS KOMILIEKTOM
paboThI

CIIeMaIM3UPOBAHHON MeOenu u
KoMIibroTepami ¢ goctynoM B SUOC.

* - ayIUTOpHS AJISl CAMOCTOSTENIbHOI padoThl 00yyaronnxcst ykaspiaercs OBA3ATEJIDBHO!

7. YAEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUILIJINHBI

Ocnoenas numepamypa:
1. Aciatore, David G.: Introduction to mechatronics and measurement systems, Boston,
2007
2. Ed. Robert H. Bishop: The Mechatronics Handbook, Section I11: Sensors and actuators
HononnumenvHasn numepamypa:
1. David G. Alciatore, Michael B. Histand: Introduction to mechatronics and
measurement systems 1st. McGraw-Hill, 2013
2. U. A. Bakshi — V.U. Bakshi: Electronic Measurement and Instrumentation 1st.
Technical Publications Pune, 2009
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy»:
1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYIEHTBI YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHO-O0mOMMoTeunas cucrema PYJIH — ObC PYJIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTeTckas oubaroreka omnaita» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoHcynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3pl JaHHBIX U TOMCKOBBIE CUCTEMBI
- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUN
http://docs.cntd.ru/
- mouckoBas cuctema SAunekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedepatuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvrol pabomol 00Y4arOWUXcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nekuuii no nuctunianae «COop 1 06paboTka TaHHBIX).

* - Bce y4eOHO-METOINYECKHE MaTepUaNbl I CAaMOCTOSATEIBHONW paboThl 00yUYarOIIuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAKOM Ha cTpaHuile quciuruimasl B TYUC!
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