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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[emsamMu AUCIUTIIIUHBI (MOJTYJIs1) SIBJISETCSI:

- (hopMHUpOBaHKE 3HAHUI O IPUHITUIAX PAOOThI, XapaKTEPUCTUKAX U METO/IaX
IPUMEHEHUS JaTYUKOB B MEXATPOHHBIX M POOOTOTEXHHUUECKUX CUCTEMAX;

- pa3BUTHE HABBIKOB KOMIUIEKCHON HACTPOMKHU, MHTETPALIMHU U TUArHOCTUKHU
JAaTYNKOB B COCTaBE POOOTOTEXHUYECKHUX CHCTEM C HCIIOJIh30BAHUEM
MPOTPaMMHOT0 00ecTieYeHUsI KOHTPOJUIEPOB U yIpasiisitonux IBM.

3agayamMu JUCHUILIMHBI (MOIYJIs) SIBJISIETCSI:

- U3y4YEHNE OCHOBHBIX TUTIOB TaTYNKOB, X (DU3UICCKUX MMPUHITATIOB paOOTHI,
METPOJIOTUYECKHUX XapaKTEPUCTUK U 001acTei MpUMEHEHNUS,;

- OCBOGHHUE METOJIUK OO0paOOTKU U HHTEPIPETAlMUd CUTHAJIOB JIaTYUKOB,
BKJIIOYast (PUIIbTpaIuio, KaqTuOpOBKY U TpeoOpa3oBaHUE JAHHBIX B HUQPPOBYIO
dopmy;

- OpUOOpEeTEeHHE NPAKTUUYECKUX HABBIKOB TMOJKIIOUCHUS, HACTPOUKH U
TECTUPOBAHUS JATYMKOB B COCTaBE MEXATPOHHBIX CUCTEM;

- (opMuUpOBaHME YMEHHS AHAIM3UPOBATH MOTPEIIHOCTH U3MEPEHUH,
YCTPaHATh HEUCIIPABHOCTH B U3MEPUTEIIbHBIX LIETISIX U UHTETPUPOBATH JATUHUKU C
yrnpasisironmm [10.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO JUCHUILIIMHE (MOIYJIIO).

Ilepeuenbp (GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHHUS  00pa3oBaTENbHOU
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-12 - CriocoOeH y4acTBOBaTh B MOHTaXe, HaIaIKe, HACTPOUKE U cIadue
B OKCIUIyaTalMI0 OMNBITHBIX OOpa3lloB MEXAaTPOHHBIX M POOOTOTEXHUYECKUX
CUCTEM, UX MOACUCTEM U OTAEIbHBIX MOJYJIEH;

IIK-2 - Crioco6eH mpou3BOAUTh KOMIUIEKCHYIO HACTPOUKY MEXaTPOHHBIX H
pOOOTOTEXHUYECKUX  CHCTEM,  MCIOJIb3YsS  HIpOorpaMMHOE  oOecreueHue
KOTOPOJIJIEPOB U ynpasisitominx 9BM, Ux cuctem ynpaBiieHUS .

OO0y4eHwue 1o JUCUUIUINHE (MOIYJII0) MPEANoJIaraet, yTo Mo ero pe3yabTaTaM
oOyyaroruiicst Oyier:

3Harth:

- OCHOBHBIE THUIIbI JATYUKOB U UX (PU3UUECKUE IPUHILIUIBI PAOOTHI;

- METPOJIOTMYECKUE XaPAKTEPUCTUKH TaTUYMKOB;

- METOJIbI 00pa0OTKH CUTHAJIOB;

- OCHOBBI METPOJIOTHH: BHJIbI MOTPEIIHOCTEH, CIOCOObl UX MHUHHUMH3ALIUY,
CTaHAPThl U3MEPEHUN;



- IPUHLUIBI HHTETPAIK JaTYMKOB B MEXaTPOHHBIE CUCTEMBI: TPEOOBAHUS K
COBMECTUMOCTH, yrpasistomee [10.

Ymersb:

- BBIOMpATh MAaTYMKUA O] KOHKPETHBIE 3a7a4il POOOTOTEXHUKH, YUUTHIBAS
YCIIOBUS DKCIUTyaTallMd U TEXHUIECKUE TPEOOBAHNS;

-  TOAKIOYaTh W HAcTpawBaTh  JAaTYUKH C  HCIOJb30BaHUEM
aHaJIOTOBBIX/IIU(PPOBBIX UHTEP(DEICOB,;

- aHAJTM3WUPOBATh MOTPEITHOCTH U3MEPEHUN U YCTPaHSATh HEUCIPABHOCTH B
M3MEPUTEITLHBIX METISX;

- WHTETPHPOBATh JATYUKH B POOOTOTEXHUYECKHE CHUCTEMBI Yepes
MIPOTPaMMHBIE TAT(HOPMBL;

- IPUMEHATH JIATYUKU B PEATbHBIX MIPOCKTAX.

Baagern:

- HaBbIKamMu paboThl ¢ I1O 1151 HaCTPOKK KOHTPOJIIIECPOB;

- METOJIaMH KaJuOPOBKHM JaTUYMKOB C HCIIOJIb30BAaHUEM ATAJOHHBIX
WCTOYHHMKOB CUTHAJIOB;

- IPAKTUKON COOPKHU U OTIAJKU U3MEPUTEIIBHBIX MOJICUCTEM: OT AaTYUKA J10
YIPABJISIONIETO AITOPUTMA;

- OIBITOM PaOOTHI C IPOMBIIIJIEHHBIMU CTaH/IAPTAMH:.

3. O6beM TUCIUTIINHBI (MOTYIIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTLIAHBI (MOIYJIs).

OOmast TPyIOEMKOCTh AMCIHUIUIMHBI (MOayJnis) coctaBiser 3 3.e. (108
aKaJeMHYEeCKUX Jaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpMe KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaau3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bceero | Cemectp Ne4

KonrakTHas paboTa Ipu nNpoBeleHUN yUeOHBIX 3aHATHI (BCEro): 64 64
B ToMm uncne:

3aHATUA JEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYarOMIUXCS C




He1arornyecKuMu padoTHUKAMU U (MJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
oOpa3oBaTeNbHOM MpOrpaMMbl HAa HWHBIX YCIOBUSIX, TMpPU NPOBEACHUU
MIPOMEKYTOYHOM aTTECTAIIMU COCTaBIIAET 44 akaieMHUYECKUX yaca (OB).

3.4. IIpu 0Oy4eHnH 10 UHANBHUIYTEHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM O00Y4YEHHMH, 00BEeM JTHUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaIn30BaH
TIOJTHOCTBHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarOIIMXCs, a TaKkKe B popme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAaroridyecKUMU paOOTHUKAMHU M (HUJIH)
JUIIaMH, TIPYUBIICKAEMBIMH K pea3aIiiid 00pa30oBaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOTYJIA).

4.1. 3aHITHA JTEKOIUOHHOT'O THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 BBC,I[CHI/IC B UBMCPUTCIIbHBIC CUCTCMbI

PaccmaTtpuBaeMble BOIIPOCHI:

- OCHOBHBIC TIOHSTHS METPOJIOTHH: U3MEPEHHSI, TOYHOCTb, TIOTPEIIHOCTH;

- Kaccu()UKanus TaTYNKOB: aKTHBHBIC/TACCHBHBIC, aHAIOTOBBIC/IIN()POBbIC, KOHTAKTHBIC/OCCKOHTAKTHBIC,
- POJIb IATYMKOB B aBTOMATU3UPOBAHHBIX CUCTEMAX M POOOTOTEXHHKE.

2 |OCHOBBI METPOJIOTHH U 00PaOOTKH CHTHAJIOB

PaccMaTprBaeMble BOTIPOCHI:

- MOTPEITHOCTU U3MEPEHHI: CUCTEMATHYECKHUE, CIIyYaiiHbIe, METOJUIECKUE;

- CTaTUYCCKHUC U TUHAMUYCCKUE XapaKTCPUCTUKN TaTYUKOB (‘IyBCTBI/ITCHBHOCTL, HHHeﬁHOCTb,
THCTEPE3NC);

- aHayioroBast u 1udpoBas 06paboTka curHanos (GusTparus, ycuienue, ALI/IIATL).

3 |[daruuku TemmnepaTypbl

PaccmaTprBaemble BOIIPOCHI:

- mpuHOUNBL paboTsl: TepMonapsl, Tepmopesuctopsl (NTC, PTC), momynpoBoAHHUKOBBIE TaTYUKH;

- KaTMOPOBKA M KOMITCHCAIIHS TIOTPELITHOCTEH;

- IPUMEHEHHE B IIPOMBIIUICHHOCTH U POOOTOTEXHHUKE (TETUIOBBIE PEXKHUMBI JIBUTATEIEH, 9K30CKEIIETHI).

4 I[aT‘II/IKI/I JaBJICHHUA U CHUIIBI

PaccmarpuBaembie BOIPOCHL:

- TUIIBI JaTYUKOB AaBJICHUA: IBE303JICKTPUICCKUE, TCH3OMETPUICCKUE, EMKOCTHBIC,
- IaTYUKW CUJIbI U HArpy3Ku: TCH30JaTYNKHU, IbE30OPE3UCTUBHBIC DJICMCHTEI,

- UCITIOJIb30BAHHUC B pO60TI/IBI/Ip0BaHHBIX 3axBaTax U MPOMBINUJICHHBIX CUCTEMAX.

5 |[aTyuky MOJIOKEHUS U IepEeMEIIeHHS
PaccmaTprBaemble BOIIPOCHIL:

- MOTEHIIUOMETPHI, UHYKTHBHbIE 1 EMKOCTHBIE JIATYHKH;

- ONTHYECKHE IHKOJIEPH! (MHKPEMEHTAIbHBIE U a0COIOTHBIE);
- mpuMeHeHue B cepBonpuBogax 1 CNC-cTaHKax.

6 beckoHTakTHBIC JAaTYMKHU ITOJTOXKCHUA
PaccmarpuBaemble BOIPOCHI:

- MarHATHBIE 1aTIUKU (3¢ ¢dexT Xoaa, MarHUTOPE3UCTUBHEIC);




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m
- yHBTpa3ByKOBBIe 1 €eMKOCTHBIC NAaTYHUKH,
- UCIIOJIb30BAHUEC B aBTOHOMHBIX pO6OTaX U cUctemMax 6330H3CHOCTI/I.
7 |MuepumaibHbIC JaTIUKH

PaccmarpuBaembie BOIIPOCHL:

- aKceslepoMeTphl: mpuHLUI paboTel, MEMS-TexHonoruu;

- TUPOCKOIIBI: MeXaHI4IeCcKue, ontuaeckne, MEMS;

- IPIMEHEHNE B HABUTAIINY IPOHOB U CTAOMIN3AINH TUIaTHOPM.

8 |Onrtuyeckue U a3epHbIe JATYNKH

PaccmarprBaeMbIe BOIIPOCHL:

- otopesuctopsl, hotoanoast, MK-narunku;

- nupapsl u Bpemsinponethbie (ToF) natumku;

- POJTb B KOMITBIOTEPHOM 3PEHUH U ABTOHOMHBIX TPAHCIIOPTHBIX CPEACTBAX.
9 |[laTymku MpUOIMIKEHHS B PACCTOSTHUS

PaccmarprBaeMbIe BOIIPOCHL:

- HHIYKTUBHBIE, EMKOCTHBIE, YIIbTPA3BYKOBBIC TATIUKH;

- JTa3epHbIe TaIbHOMEPHI (TPHAHTYJISIIMOHHEIE, (ha30BbIC);

- IPUMEHEHHKE B pOOOTOTEXHUKE (M30eraHue PENsATCTBUM, TO3UIIMOHUPOBAHHE).
10 |daTywku TOKa U HAIIPSDKEHUS

PaccmaTrpuBaeMble BOIIPOCHI:

- LIYHTBI, TpaHCPOPMATOPBI TOKA, JaTYUKH Ha dpdekre Xoiuia;

- raJlbBAaHUYECKAs Pa3BA3Ka B H3MEPHUTEIBHBIX IICTISIX;

- MOHUTOPUHT 3HepFOHOTpe6HeHHH B MEXAaTpPOHHBIX CUCTCMaX.
11 | Xumudeckue u ra30BbI€ JaTIYMKU

PaccmarpuBaeMbIe BOIIPOCHL:

- JIIEKTPOXUMHYECKHE, MIOTyIPOBOIHUKOBBIC, ONITHIECKHE [a30aHaATN3ATOPHI;

- IIATYMKHU BIAXKHOCTH (EMKOCTHBIC, PE3UCTHBHbIC);

- ICMOJIb30BAHUE B HKOJIOTHUECKOM MOHUTOPHHIE U "yMHBIX" TETUTUIIAX.
12 |TaxkTWibHBIE U THOKHE TATYUKHA

PaccmarpuBaembie BOIPOCHL:

- PE€3UCTUBHBIC U EMKOCTHBIEC CEHCOPLI TaBJICHUS,

- PaCTSHKUMBIC JATYUKH IS MATKOH pPOOOTOTEXHHUKY;

- IPUMEHEHHE B IPOTE3UPOBAHUH M YEJIIOBEKO-MAIIMHHOM UHTepdeiice.
13 |KanuOpoBka u TeCTUpOBaHHE JATYHKOB

PaccmarprBaeMble BOIIPOCHI:

- ME€TOAbI KaJ'II/I6pOBKI/I: CTaTUYCCKUC U TUHAMUYCCKHUC,

- STAIOHHBIE HCTOYHUKH CHTHAIIOB (TEMIIEpaTypa, JaBlIcHHE, CHIIa);

- aBTOMAaTU3UPOBAHHBIC CUCTEMBI ITOBEPKH (Ha npumepe LabVIEW)
14 |Hntepdelichl 1aTINKOB

PaccmarprBaeMble BOIIPOCHI:

- aHasoroBble nHTepdeiice (0-10 B, 4-20 mA);

- mudpossie mpotokoisl: [2C, SPI, UART, CAN, 10-Link;

- 6ecripoBosHble TexHOoruu (Bluetooth, Zigbee, LoRa).
15 |CeHcopHble cucTeMbl B pOOOTOTEXHUKE

PaccmarpuBaembie BOIPOCHL:

- apXUTEKTypa CCHCOPHBIX CeTel (IEHTPaTN30BaHHBIE VS PACTIPEICIICHHBIC);

- cencopras uaTerpanus B ROS (Robot Operating System);

- IPUMEPBHI: TATYUKU MPOMBITIIICHHBIX pO6OTOB, ABTOHOMHBIX MAIllH.
16 |TpeHasl U IEPCIIEKTUBEI

PaCCMa’IpI/IBaCMLIC BOIPOCHI:
- HeﬁpOCeHCOpHKa u 6I/IOI/IHCHI/IpI/Ip0BaHHLI€ JaTYUKU,




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- "ymHas meuts" (Smart Dust) u IoT-cencopsr,
- kelicel mpumenenwus B Industry 4.0 1 MeqUIIMHCKOH POOOTOTEXHHKE.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

OCHOBEI pa6OTBI C aHaJIOTOBbBIMH U LIPI(prBBIMI/I JaTYuKaMu

Henp: M3yuenne pa3nuuuii aHaJIOTOBBIX U IHU(POBBIX UHTEP(PEHCOB NATUNKOB.

Onwucanne: [Tonkmouenne ananorosoro (LM35, morermmmomerp) u nupposoro (DHT22) natumkoB k
Arduino, cpaBHEHHE TOYHOCTH U CKOPOCTH NIepeIadn JaHHBIX.

IpoxykroBblii pe3ynbrat: ['paduku 3aBUCUMOCTH MMOKAa3aHH OT BpEMEHH JIsl 000UX THITOB JaT4

JlaTuuky TeMIiepaTypbl U BIaKHOCTH

Lenb: OcBOeHHE METOI0B U3MEPEHHUS TEMIIEPATYPbI/BIAKHOCTH.

Omucanwe: Ucnonpzoanne DHT22 (Arduino) u BME280 (ESP32) ¢ nepenaueit nanusix B Serial-
monurtop/ThingSpeak, kanunOpoBka gaTuMKa MyTEM CPABHEHHS C STaJOHHBIM TEPMOMETPOM.
[TponykroBeiii pe3yibraT: Tabiuia ¢ NOrpenHoCTIMH U rpaMKH CyTOYHBIX KOJIeOaHHH.

I[aT‘II/IKI/I JaBJICHUA U BBICOTHI

Lens: U3mepeHne aTMOC(HEPHOTO AaBICHHS U PACUET BBICOTHI.

Onwucanne:[Togkmoueane BMP280 (Raspberry Pi) u MPL3115A2 (ESP32),cpaBHeHre TaHHBIX C
METEOCTAHIIHH.

IpoxykroBblii pe3ynbTat: ['paduk 3aBUCUMOCTH TABICHHS OT BBICOTHI (IS APOHOB)

Onruueckue naTdyuku (ocBenieHHOCTh, MK)

Lens: Pabota ¢ potopesuctopamu n MK-natarkamu.

Onwucanue: COopka cucTeMsl aBToMaTndeckoro ocsemeHnst Ha LDR (Arduino), qeTexius npensaTcTBUH ¢
nomotisio TCRTS5000 (poGoToTexHuka).

[ponykroBblii pe3ynbraT: [loporopblie 3HaueHUs cpabaThIBaHUS B JIFOKCAX.

I[aT‘II/IKI/I TOKa U HaprI)KeHI/Iﬂ

Lenb: MOHUTOPHHT SHEPTOMOTPEOICHHS.

Omnmcanue: M3mepenne Toka neurarens yepe3 ACS712 (Arduino), Busyanmsanus naHHbx B Grafana
(Raspberry Pi).

[MponykroBeiii pe3yibrat: ['paduk Harpy3ku npu pa3HoH CKOPOCTH BpalICHHSI.

WuepunanbHbie JaTYUKH (AaKCEIEPOMETP, TUPOCKOI)

Llens: OpueHTanus B IPOCTPAHCTBE.

Omnwucanue: [Tonkmouerne MPU6050 (ESP32) st crabunu3anuy KBaapokonTepa, GUiIbTpanus IyMOB
(xoMITIEMEeHTapHBIH QHIBTP).

[IponyxroBelii pe3ynbraT: ['padukn yrioB HakimoHa 110 3 ocsmM.

VYbTpa3ByKOBBIE JATYMKH PACCTOSIHUSA

Iens: M3Mepenne qucTaHum 10 0OBEKTOB.

Omnucanue: Co3nanne napkopoyHoro pagapa #Ha HC-SR04 (Arduino), uarerpanus ¢ ROS mist MOOMIEHOTO
pobota (Raspberry Pi).

IIpomykToBbIii pe3ynbTaT: Tabnnila TOUHOCTH Ha Pa3HBIX PACCTOSHUSX.

Marnutabie natauku (3ddext Xoia)

Lenb: Jlerexnus MoI0KEHUs U CKOPOCTH.

Onwucanue: [Toncuer 060poToB Koeca ¢ momomibio A3144 (Arduino), kamOpoBKa JaTyuKa IS SHKOJEpa.
IIponyxroBelii pesynbrat: ['paduxk RPM (060poTOB B MUHYTY)

I'azoBeie gatunku (CO?, neTy4ne CoeMHEHNU)
Ilens: MOHUTOPUHT KauecTBa BO3yXa.




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

Omnwucanne: Mcnons3oaane MQ-135 (ESP32) msa gerexmun CO?, mepenada JaHHBIX B MOOMIIBHOE
npunoxenue (Blynk).
IponykroBerit pe3ynbrat: Kapra 3arpsi3HCHUS IOMEIICHHS.

10

Taxtunbnbeie gatuuku (FSR, TeH30maTunkm)

Henb: 3MepeHne CHITbI HAXKATHSL.

Omnmucanne: Kamibposka FSR (Arduino) mis poGoTH3HpOBaHHOTO 3aXBaTa, CO3AAHNE IIPOCTOTO BECOBOTO
MOYJISL.

IIponykroBsrii pe3ynprat: I'pagynpoBodHast KpuBas "criia-cONpOTHUBICHUE" .

11

EMKOCTHBIE CEHCOPBI

LICJ'H)Z beckonTakTHOE JACTCKTUPOBAHUC.

Onucanne: Peanuzanus touch-kHonku Ha ESP32, n3mepenne ypoBHS )KHUAKOCTH Yyepe3 eMKOCTHOM JaT4uK.
[IponyxroBblii pe3ynbraT: [Toporossie 3HaueHHs1 cpadaThIBaHUS.

12

Pannonokanuonnsie gatuuku (MmWave, ToF)

Henp: O6Hapy)eHUE TBUKCHUS.

Onwmcanne: Hactpoiika gatunka npucytctBust RCWL-0516 (Raspberry Pi), cpasaenue ¢ PIR-naTankom.
IIpoxyxToBblif pe3ynbTaT: AuarpaMma 30HbI JETEKIHH.

13

JlaT4uku BIaXKHOCTH MOYBBI

enb: ABTOMaTH3aIMS MTOJIUBA.

Onucanue: [Tonkmouenue capacitive soil sensor (Arduino) k cucteme Smart Farming, kanubpoBka st
pa3HBIX TUIIOB I'PYHTA.

[TponykroBeiii pe3yibraT: Tabnuna "Bi1aXKHOCTh-CONPOTHBIICHUE" .

14

Cencopusle cetu (Wireless Sensor Networks)

Lens: ITocTpoeHue pacnpeneaeHHON CUCTEMBI.

Onwucanue: PassepTeiBanne cetn gatankoB (ESP32 + LoRa), arperamms nanasix Ha cepBepe (Raspberry
Pi).

IIponykroBsiit pe3ynbTat: Kapra nokpeitust u RSSI.

15

KanuGpoBka gaTunkoB

Hens: [ToBepka TOYHOCTH.

Onwucanue: CpaBHenue nokazanuii DS18B20 ¢ 3tanoHHEIM TepMOMETPOM, KOppeKIusa K03 UIineHTon B
MPOIINBKE.

[IpomyxToBblii pe3ynbraT: OTUET C MOTPEITHOCTAMHE 10/TI0CiIe KalTnOPOBKH.

16

WHTerpanus naT4nukos

Lens: Yupasnenne pob0ToM depes3 CeHCOpPHI.

Onwucanue: [Tonkmouenne munapa RPLIDAR Al k Raspberry Pi, moctpoenne xapTsl nomemieHus B RViz.
ITpoxykToBbIif pe3ynbTaT: Buneogemoncrpanus SLAM.

4.3. CamocrosiTenbHas padoTa 00ydarOIuXCs.

/o

Bun camocrositensHo# paboTh

[ToaroToBka K J1abOpaTOpPHBIM pabOTaM.

W3yuenne 1ONOTHUTEIBHON JIUTEPATYPBI.

IIoarororka k HpOMCX(YTOQHOﬁ aTTeCTaluu.

A Wl N

[ToaroroBka K TEKyIeMy KOHTPOJIIO.




5. IlepeueHp wu3IaHMM, KOTOpPbIE PEKOMEHAYETCS WCIOJIb30BaTh MPH
OCBOEHUU JUCHUUIUIAHBI (MOAYJIA).

Ne

y bubnmorpaduyeckoe onucanue Mecro nocryna
/i
1 My3unos, X. H. MUKpO3JIEKTPOHHBIE JaTYUKHU U URL:

ONITUYECKHE CPEICTBA KOHTPOIIS : yueOHoe mocobue / | https://e.lanbook.com/book/41032
X. H. Mysumnos, O. H. Ky3skoB. — Tromens : TUY, (nara obpamenns: 06.05.2025). -

2013. — 202 ¢. — ISBN 978-5-9961-0690-5. TekcT: SNeKTpOHHBIH.

2 [aneirun, M. I'. ABTOMaTHU3a1Us U3MEPEHUH, URL.:
KOHTpOJIsA U ucnbitanuii / M. T, Ilaneirun, 5. A. https://e.lanbook.com/book/364529
Baswiun. — 3-¢ usn., crep. — Cankr-TletepOypr : (nara obpamenns: 06.05.2025).-

Jlaub, 2024. — 172 ¢. — ISBN 978-5-507-47370-0. | 1€KCT: DICKTPOHHEII.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIC MOTYT HCIOJIB30BAThCS IPHU
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

Odurmansueiii caiit PYT (MUUT) (https://www.miit.ru/)

Hayuno-texauueckas oudnuorexka PYT (MUUT) (http:/library.miit.ru)

Oo6pazoBatenbHas miatdopma «tOpaitt» (https://urait.ru/)

O6mue wuHpOpMaAIMOHHBIE, CIPaBOYHbIE U TOUCKOBBIE «KOHCYyNbTaHT
[Tmrocx» (http://www.consultant.ru/)

«I"apant» (http://www.garant.ru/)

['nmaBuas kuura (https://glavkniga.ru/)

DIIeKTpOHHO-O0MOIMoTeyHas cuctema usnarenberna (http://e.lanbook.com/)

7. llepedueHb  JNHIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOecCredeHusi, B TOM YHCII€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI TIUCIUTUTUHBI (MOYJIs).

KiCad, EasyEDA, Elektronics Workbench, Python.

8. Omucanue MaTepHAIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMON s
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

1. PaGouee mecTo mpenojaBaTenss C TEPCOHATBHBIM KOMITBIOTEPOM,
noakirouéHHbIM K ceTd INTERNET.

2. IIporpamMHoOe obecniedeHue sl CO3MaHUs IICKTPHUICCKUX CXEM.

3. Choeuuanu3upoBaHHas JIGKIMOHHAA ayJuTOpHs C MYJbTUMEIUa
arnmnapaTypou.

4. Cnenmanu3upoBaHHas ayJUTOPUS IJIs1 BBIMIOTHEHUS Ia0OPaTOPHBIX PadoT.



9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 4 cemecTpe.

10. OueHoUHBIE MaTEpHUATIBI.

OreHOYHBIE MaTepUaNIbl, TPUMEHSEMBIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

accucteHT kadenpsl «Hazemunie
TPAHCIIOPTHO-TEXHOJOTUYECKHE

CpEeACTBay A.C. buprokos
CoruacoBaHo:
3asenyrommii kadenpoit PuTKHT ITI.A. I'puropseB

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHUU H.A. AunpusinoBa



