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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuumumaa «CO6op M 00paboOTKa JaHHBIX» BXOAUT B MPOrpaMMy MarucTpaTypbl
«bammctrnyeckoe IMPOCKTUPOBAHNEC KOCMHUYCCKUX KOMIIJIICKCOB M CHUCTEM» II0 HaIIPaBJICHHIO
01.04.02 «IIpuknagnas matematuka W uH(pOpMaTtuka» W m3ydaercs B 1 cemectpe 1 Kypca.
Huctununy peanusyet Kadeapa Bysa-Ilaptaépa. Jucuummmna coctout u3 6 pa3aenos u 20 Tem
U HampaBjeHa Ha u3ydeHHe ¢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; analysis of the main methods for solving typical problems and
familiarization with their application in professional activities.

Llenpto ocBoeHus mucuUMIUIMHBL siBisiercst t0 provide students with the fundamental
knowledge and skills necessary for their professional activities, as well as to improve their overall
literacy in the field of From Data Acquisition to Data Treatment.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenne aucuuiummHbl «CO0p M 00paboTKa NaHHBIX» HANpaBlIeHO Ha (opMupoBaHHE y
o0yyJaroImuxcs CIeayoUNX KOMIIETCHIUH (YaCcTH KOMITETeHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl 0CTHKEHHS KOMIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

VYK-1.1 Anamu3upyet 3agady, BEIICIS ee 0a30BbIe
COCTaBJIAIONINE;;
VK-1.2 OcymecTBisieT oUcK HHPOPMALUK ISl PELICHHUS
Crnoco6eH oCyIIEeCTBISTh I (opway 213 p
o MOCTaBJIEHHOH 3a/1a4¥ MO Pa3JIMYHBIM THIIaM 3aIPOCOB, Mpearaet
KPUTHYECKHUH aHAIN3
. BapHaHTBI PEIICHUS 3a/1a41, AHATU3HPYET BO3MOXKHBIE
MpoOJIEMHBIX CUTYaIUi Ha
VK-1 MOCIIEICTBUS UX UCTIOJIH30BaHUS;;
OCHOBE CHCTEMHOI'0 TIOAX0/1a,
VYK-1.3 Ananu3upyet myTH pemeHus mpoodiem
BBIPAOaTHIBATH CTPATETHIO
Je— MHPOBO33PEHUYECKOT0, HPAaBCTBEHHOTO U JINYHOCTHOTO XapakTep Ha
OCHOBE HCIIOJIb30BaHUsI OCHOBHBIX (DHIIOCO(CKUX UIIeH U
KaTeropuii B UX HCTOPUYECKOM PAa3BUTHH U COIMATIBHO-
KyJIbTYpPHOM KOHTEKCTE.;

Crnioco0eH ucKaTh HyXKHbIE
HCTOYHHUKH MH(POPMAIHH 1
JIaHHBIE, BOCIIPUHUMATB,
aHaIU3UPOBaTh, 3A[IOMUHATH U
nepenaBaTh HHPOPMAIIHIO C
MCIIOJIb30BaHHEM LIU(PPOBBIX
CPEICTB, a TAKXKE C IOMOIILIO
ANTOPUTMOB IIpH paboTe C
MTOJTyYCHHBIMA U3 Pa3THIHBIX
HCTOYHUKOB JIAHHBIMH C IIETIBI0
3(h(HEeKTHBHOTO UCTIOL30BAHUS
MTOJTyYCHHOW MHPOPMALINH JIIS
peleHus 3ajay; NPOBOAUTh
OLICHKY MH(pOpMaIHH, ee
JOCTOBEPHOCTb, CTPOUTH
JIOTHUECKUE YMO3aKIIIOUEHUS Ha
OCHOBaHMHU MOCTYMAIOIUX
nH(popManny U TaHHBIX

VK-7.1 OcymecTBiseT MOUCK Hy>KHBIX HCTOYHUKOB HH(OpMALIIH
Y TaHHBIX, BOCTIPUHUMAET, aHAJIM3UPYET, 3aIOMUHACT U TIepeaaeT
MHPOPMAIIHIO C UCTIONB30BaHUEM IIH(PPOBBIX CPEICTB, & TAKKE C
MOMOLIBIO AJITOPUTMOB TIPH PA0OTE C MOJYHYEHHBIMU U3 PA3IHYHBIX
MCTOYHHMKOB JJAHHBIMHU C LEJbI0 3()(HEKTHBHOTO HCIIONIB30BaAHUS
MOJTy4eHHOW MH(MOPMAIMH JIJTs PELICHHS 33/1a4;;

YK-7.2 TIpoBoauT O1ieHKY HH(pOpMAaIINH, €€ JOCTOBEPHOCTb,
CTPOUT JIOTUYECKHE YMO3AKIIOUCHHUSI HA OCHOBAHUH MOCTYHAIOIINX
nH(OpMaLUK U TaHHBIX.;

YK-7




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)
IIK-1.1 O6namaeTt GpyHIaMEHTAIHHBIMY 3HAHUSMH, TIOJTYICHHBIMHU
B 00JTaCTH MaTEeMaTHIECKUX U (W) €CTECTBEHHBIX HAayK,
CrocobeH GpopMymupoBaTh ey, o
., |mporpaMMHupOBaHHS M HHPOPMAINOHHBIX TEXHOJIOTHIL;;
3a7]a4y HAyYHBIX UCCIICAOBAHUH B
N I1K-1.2 ¥Ymeer HaxoauTh, (YOPMYINPOBATH U PEIIATh CTaHJAPTHBIC
001acTH MIPUKIIATHON N "
3aJa4y B COOCTBEHHOH HayYHO-HCCIIEOBATEIbCKON NESTEIbHOCTH
MaTeMaTUKH 1 HHPOPMATHKH, .
. B 00JaCTH MPUKITATHOW MaTeMAaTHKH U HHPOPMATHKH,
[K-1 BBIYUCIIMTEIIEHON TEXHUKH 1 N .
N BBIYHCIIUTEIHHON TEXHUKU U COBPEMEHHBIX TEXHOJIOTUI
COBPEMEHHBIX TEXHOJIOTUIl
IIPOrpaMMUPOBaHMS;;
IPOrpaMMHPOBaHUs, BEIOUPATh . .
I1K-1.3 meet npakTUueCKuil ONBIT HAyYHO-UCCIEA0BATEIbCKON
METOJIBI ¥ CPEJCTBA PELICHUS .
sazad JIeSITEIbHOCTH B 00JIaCTH NPHUKJIAHON MAaTEMaTUKU U
nH(OPMATHKY, BEIYUCIUTEIBHON TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH MpOrpaMMHpPOBaHMSL.;
Cnocob6eH NpUMeHsTh I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUIECKUE U
COBPEMEHHBIE TEOPETUUCCKHE M | IKCIICPUMEHTAIBHBIE METOABI Pa3pab0OTKH MaTEMaTHIECKUX
9KCIIEPUMEHTAIbHBIC METOBl  |MOJIENIeH, NHHOBAIMOHHBIE MHCTPYMEHTAIBHBIC CPEACTBA
pa3pabOTKM MAaTEMaTHYECKUX  |[IPOSKTUPOBAHUS U 3JIEMEHTHI apXUTEKTYPHBIX PELIICHUH
MOJIeTIel HCCIIeyeMBIX OOBEKTOB |MH(OPMALIMOHHBIX CHCTEM;;
[K-2 U mporeccoB, oTHocsamuxcsa k- |I[IK-2.2 YMeet pa3pabaTeiBaTh U peai30BBIBATh ATOPHTMEL

npodeccHoHaIBEHOM
JIeSATENIBHOCTH 110 HAIIPABJICHUIO
MOJArOTOBKU U Y4acCTBOBATb B UX
peanus3anyy B BUJE
IIPOTPaMMHBIX IPOJTYKTOB

MaTeMaTHYECKUX MoJieNiel Ha 6a3e sI3BIKOB U MAKETOB MTPUKIATHBIX
IIpOTrpaMM MOJICINPOBAHMUS;;

ITK-2.3 NmeeT npakTHUECKHU ONBIT pa3pabOTKH BapUAHTOB
peanuzanuy HHGOPMALOHHBIX CUCTEM C MCIIOJIb30BaHUEM
MHHOBAIIMOHHBIX HHCTPYMEHTAJIBHBIX CPE/ICTB.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunimza
Y4aCTHUKAMHU

o0pa3oBaTenbHbIX

«Coop um o00paboTka JTaHHBIX»
OTHOLICHUH

(bopmupyemoit
«ductuunnuuel  (MOZYIH)»

OTHOCUTCS K 4YacTH,
omoka 1

00pa3oBaTeNbHON MTPOTrpaMMBbI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO OOpa30BaHHS OOYYaIOIIMECS TaKXKe

OCBaMBAKOT

OpYrue  JTUCUUILIUHBI

A/nnu

IMPAaKTHUKHU, CHOCO6CTBYI-OH_II/IG JAOCTHIKCHHIO

3aIlUIAaHUPOBAHHBIX PE3YITATOB OCBOCHUSI TUCIMIUTUHBI «COOp 1 00paboTKa TaHHBIX».

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3aNIAHUPOBAHHBIX PE3YIbMAMO8 0CE0eHUsL OUCYUNTUHDL
IpeamecrBylomue Hocaenywomue
HaumenoBanue
Mudp JUCHMILTHHBI/MOYJIH, JUCHMILTHHBI/ MOYJIH,
KOMIIETCHIIUH * %
NMPpaKTUKHU NMPAKTUKHU
CriocobeH ucKaTh HyKHBIE
UCTOYHUKU UHPOpMALIUU U
AHHIE Bocnq) HI;HMI;TB Advanced Methods of Remote
A ’ p ’ Sensing and Geoinformation
AHAJIN3UPOBATh, 3aIIOMUHATH .
U TIepeaBaTh HHPOPMAIUIO Systems;
I()J I/JIICI'IOJ'II:30B21H§€MH Web Application
HPOBBIX CPEIICT, a TAKe Development and Security;
H c rf’OMO L}I()) fnro’HTMOB Technological Training;
o a6oli1e ¢ ot geHHHMH Pre-Graduation Internship in
YK-7 P D Y Industry;

U3 pa3InuHbIX HICTOYHUKOB
JIAHHBIMH C LEJIBIO
3¢ P eKTHBHOTO
HCIIOJIb30BaHHUs MIOJIyYE€HHOMI
MHGOPMALIUH [T PELICHUS
3aj1a4; MPOBOAUTH OLIEHKY
nHpOpMaInH, ee
JOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUE

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuno-
HCCICOA0BATCIbCKAsA pa60Ta;




IIpeamecrByonue Mocaenyromue
HIngp Haumenosanne zmcfmnrmnnbl},Molzl:ynu, Ill/lcul/lﬂﬂl/lllll)]:l/;luOZ[yﬂH,
KOMIIETEeHIHH - -
NPAKTHKHU NPAKTHKHU
YMO3aKJIIOYCHUSA HA
OCHOBAHHHU IOCTYITAIOIINX
nHPOPMANIUN ¥ JAHHBIX
Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
RUDN Mission Control
Center) / HUP;
Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
CrniocoOeH OCyYIIECTBIISITh Control Center) / Hay4aso-
KpI/ITI/I‘IeCI(I/Iﬁ aHaJIu3 HCCJIICA0BATCJIbCKaA pa60Ta;
npoOJIEMHBIX CUTYalUil Ha Technological Training;
VK-1 . .
OCHOBE CHCTEMHOI'0 Pre-Graduation Internship in
MOJIX0/1a, BRIPa0aTHIBATh Industry;
CTpaTeruio ICHCTBHIA 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";
Pre-Graduation Internship in
Industry;
Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
CriocobeH GpopmyupoBaTh RUDN Mission Control
e, 3a]1a91 Hay9IHBIX Center) / HUP;
HCCIIEIOBAHUN B 00JIaCTH Practical Training and
MPUKIIATHOW MaTEMATHKH U Research in Dynamics and
K1 uHpopmaTuky, Control of Space Systems
BBIYUCIIUTEIbHON TEXHUKH U (online from RUDN Mission
COBPEMEHHBIX TEXHOJIOTHI Control Center) / Hayuno-
NIPOTPaMMHUPOBAHMS, HccleioBaTeIbCcKas padora;
BBIOMPATh METO/BI U Technological Training;
CpEJICTBA PELIECHHS 3a/1a Advanced Methods of Remote
Sensing and Geoinformation
Systems;
System Design;
Dynamics and Control of
Space Systems;
CnocobeH npuMeHsTh Advanced Methods of Remote
COBpEMEHHBIE Sensing and Geoinformation
TEOPETUYECKHUE U Systems;
OKCIICPUMCHTAIIbHBIC System Design;
IK-2 METOJBI pa3paboTKH Project "Drone Systems

MaTeMaTHYCCKUX MOJCICH
HCCIIeTyeMBIX 00BEKTOB U
MPOIIECCOB, OTHOCSATITUXCS K
poeCCHOHATBHOMN

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

Practical Training in




Hpexqmecryommue Hocaenyrommue
Mudp Haumenosane ﬂﬂcflﬂI:IHHHbl7MOI;Iyﬂﬂ Ill/lcul/lﬂﬂl/ll}llil/;luOZ[yﬂﬂ
9 9

KoMuereniim NMpPAKTHKH* NpPaKTHKH*

JESTEIBHOCTH TI0
HaIpaBJICHUIO TOJTOTOBKH U
y4acTBOBAaTh B X
peann3aiyy B BUIC
MIPOTPaMMHBIX MPOTYKTOB

Receiving Remote Sensing
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) / Hayuno-
uccieaoBarcibCKas pa60Ta;
Technological Training;

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPYA0EMKOCTh AUCIHUILTUHBI «COOp 1 00paboTKa JaHHBIX» COCTABIISCT «4» 3a4ETHBIC CIUHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl 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 JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Homep HaumenoBanmue pazaesna Bn "
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasaeia JTUCHHNJIMHBI -
padoThI
Definition of sensors as devices that detect physical phenomena and
convert them into measurable signals. Definition of transducers as
1.1  |Sensors and transducers devices that convert one form of energy to another. Classification of | JIK, JIP
sensors: active and passive, analog and digital. Examples of
common sensors in engineering applications.
General structure of a measuring system: sensing element, signal
L conditioning, data processing, and display. Key characteristics of
1.2 ;Zzss:?r?tu;e a:rc;ﬁ;aracterlstlcs of the measuring apparatus: sensitivity, accuracy, precision, resolution, JIK, JIP
gapp range, linearity, hysteresis, repeatability, and stability. Static and
Basic concepts of dynamic characteristics.
Paznen 1
measurement Components of a complete measurement system. Sources of
measurement errors: systematic errors, random errors, and gross
1.3 Measurement Systems. Measurement errors errors. Accuracy versus precision. Error propagation in JIK, JIP

measurement chains. Methods for error reduction and
compensation.

Direct and indirect measurement methods. Absolute and relative
measurements. Comparison methods, deflection methods, and null
1.4 |Measurement methods methods. Contact and non-contact measurement techniques. JIK, JIP
Selection of appropriate measurement method based on application
requirements.

Principle of the photoelectric effect. Photodiode structure: PN
junction design. Modes of operation: photovoltaic mode,
photoconductive mode. Applications: light detection, optical JIK, JIP
communications, medical equipment. Spectral response and
sensitivity characteristics.

The photodiode and photovoltaic structure,

2.1 modes of operation and application

Structure of multi-color light emitting diodes. Principles of color
generation: RGB and other color mixing techniques. Characteristics:
2.2 |Multi-color LEDs emission spectra, brightness control, switching speed. Applications: | JIK, JIP
displays, indicator systems, color sensing, optical measurement
systems.

Theoretical basis of Light

Pasnen 2 .
S electric effect sensors

Definition of optical interfaces for signal transmission between
components. Types of optical interfaces: fiber optic interfaces, free- | JIK, JIP
space optical interfaces. Characteristics: bandwidth, attenuation,

The structure and characteristics of optical

2.3 interfaces




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

noise immunity, transmission distance. Applications in
measurement systems and data acquisition.

24

The scanner structure and characteristics of
CCD sensors

Charge-Coupled Device sensor structure: array of light-sensitive
elements. Operating principle: charge accumulation and transfer.
Characteristics: resolution, quantum efficiency, dynamic range,
readout speed. Applications in scanners, cameras, and imaging
measurement systems.

JIK, JIP

Pasnen 3

Types of photo resist and
application

3.1

The structure and features of a phototransistor

Phototransistor structure: bipolar transistor with photosensitive base
region. Operating principle: light-induced base current leading to
amplified collector current. Features: current gain, sensitivity,
response time. Applications: light detection, optical switches,
position sensing.

JIK, JIP

3.2

The structure and use of a light pencil

Definition and structure of a light pencil as a handheld optical input
device. Operating principle: light emission and detection for
pointing or measurement. Uses: data acquisition from surfaces,
barcode reading, interactive displays.

JIK, JIP

3.3

The structure, characterization and application
of a liquid crystal display

Liquid Crystal Display structure: liquid crystal layer, polarizers,
electrodes, backlight. Operating principle: electric field alignment of
liquid crystals controlling light transmission. Characterization
parameters: contrast ratio, viewing angle, response time, power
consumption. Applications: measurement system displays,
instrumentation panels.

JIK, JIP

3.4

Measurement of LED characteristics

Methods for measuring LED parameters: light intensity, forward
voltage, emission spectrum, viewing angle. Equipment used:
photometers, spectrometers, integrating spheres. Interpretation of
measurement results for quality control and system design.

JIK, JIP

Paznen 4

Measuring elastic deformation
instruments

41

Piezoelectric and piezoresistive sensors

Piezoelectric effect: generation of electric charge under mechanical
stress. Piezoelectric sensor structure and materials: quartz, ceramics.
Piezoresistive effect: change in electrical resistance under strain.
Comparison of piezoelectric and piezoresistive sensors.
Applications: dynamic pressure measurement, acceleration sensing,
force sensing.

JIK, JIP

4.2

Elastic deformation measuring instruments

Principles of elastic deformation measurement. Strain gauges:
structure, types, and bonding techniques. Load cells and force
transducers based on elastic elements. Measurement of
displacement using elastic elements. Calibration and temperature

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

compensation.

4.3

Microelectronic capacitive pressure sensors

Principles of elastic deformation measurement. Strain gauges:
structure, types, and bonding techniques. Load cells and force
transducers based on elastic elements. Measurement of
displacement using elastic elements. Calibration and temperature
compensation.

JIK, JIP

4.4

PN-gradient sensors and the MOSFET
structure

PN-gradient sensors: principle of position sensing using lateral
photoeffect. Structure of Metal-Oxide-Semiconductor Field-Effect
Transistor for sensing applications. Operating principles of
MOSFET-based sensors. Applications: position sensing, chemical
sensing, biological sensing.

JIK, JIP

4.5

Measurement of elastic deformation

Experimental methods for measuring elastic deformation in
materials and structures. Use of strain gauges, extensometers, and
optical methods. Data acquisition and processing. Interpretation of
stress-strain relationships.

JIK, JIP

Pasnen 5

Thermoelectric sensors

51

The operating principles, construction and
characteristics of an infrared motion sensor

Operating principle of passive infrared sensors: detection of infrared
radiation emitted by warm objects. Construction: pyroelectric
sensor, Fresnel lens, signal conditioning electronics. Characteristics:
detection range, field of view, response time, sensitivity.
Applications: motion detection, security systems, occupancy
sensing.

JIK, JIP

52

Thermoelectric transducer coupling, the PVDF
film. Thermocouples, semiconductor structure,
function and features of metal thermometers
and other thermometers.

Thermoelectric transducer coupling principles. PVDF film as a
pyroelectric and piezoelectric material. Thermocouples: Seebeck
effect, types, construction, temperature range, accuracy.
Semiconductor temperature sensors: diode-based and 1C-based
sensors. Metal thermometers: resistance temperature detectors,
thermistors. Comparison of thermometer types. Selection criteria for
temperature measurement applications.

JIK, JIP

Pazgen 6

An optical gate

6.1

Its structure, working principle and
characteristics and application areas

Structure of an optical gate: light source typically an LED or laser,
photodetector, and signal processing electronics. Working principle:
interruption or reflection of light beam between emitter and
detector. Characteristics: response time, detection distance, ambient
light immunity, output type. Operating modes: through-beam, retro-
reflective, diffuse reflective. Application areas: speed measurement,
position sensing, object counting, safety systems, automation and
industrial control.

JIK, JIP




* - 3anonuseTcs Toabko mo OUHOW dopme oOyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamus.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

KoMnbroTepHslii K1acc Uisl IPOBENEHUS
3aHSTUN, TPYNIIOBBIX U MHIAWBUIYaJIbHBIX
KOHCYJIbTaIMi, TEKYILEr0 KOHTPOJIS U
KoMIbroTepHBIN | MPOMEKYTOYHON aTTECTALNH, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEPAMH (B
KOJIMYECTBE  IIT.), JOCKOW (3KpaHOM) U
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALMM.

AyIuTOpHS JUIS CAMOCTOSITEIILHOU PaOOTHI
oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS

TSt .
A . | IpOBeIeHUs] CEeMHUHAPCKUX 3aHATHI U
CaMOCTOSITEIIbHON 9
KOHCYJIBTAITNH ), OCHAIIIEHHAS KOMIUIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

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
Jlononnumenvuasn aumepamypa:
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
Pecypcovr ungpopmayuonno-menekommynuxayuonuou cemu « Mumeprnemy»:
1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHHWH 3aKIIFOYCHHBIX TOT'OBOPOB
- DnekTpoHHo-6ubmoteunas cuctema PY/IH — 9bC PYIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuoreka onnan» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBbC «3nannym» https://znanium.ru/
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2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 05 camoCmosmenbHol pabomol 0OYUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc neknuii no aucuurummae «Coop u 00paboTKa JaHHBIX Y.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NMOPsAKOM Ha cTpaHule aucuuiuiiisl B TYHUC!
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