degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OCHOBBI MHKEHEPHOH IOATOTOBKH
10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
npo¢uib NOArOTOBKHU: KommnbloTepHbIe TEXHOIOTUH U BBIYNCIUTEIbHAS TEXHUKA

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa MPUKITaTHON MEXaHUKH

Kypc: 1

KBau(pukanus: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1
[IporpamMmy cocraBunu:

M.B. bepesnnkoBa, kaH. (hu3.-MaT. HayK, TOTICHT, JJOIICHT
A.A. BbIKOB, KaHJ. TEXH. HAYK, JOLICHT

P.JI. Makapos, crapiinii MpenoaaBareib

A.Jl. MepiiaBka, cTapIini MPenoaaBaTeilb

W.IO. oMbz, CTapIui IpenogaBaTelib

JILJI. ITonoB, cTapimmii mpenoiaBaTeb

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl npukiaaHoi Mexanuku 18.03.2020



AHHOTANMA

JlMcuuIuinHa MOCBSIEHA COBPEMEHHBIM METO/aM cOopa JIKCIEePUMEHTANbHON WHpOpMauu U o0paboTKu
noiydeHHbIX naHHeIX Ha [IK, a Takke 3eMEHTapHBIMH TEXHOJIOTHSIM H3TOTOBICHHS M MOJCPHHU3AINU
(mopaboTky [UIs pelieH s KOHKPETHBIX 3a/1a4) SKCIIEPUMEHTAIbHON U3MEPUTEILHON TEXHUKH.

JlaGopaTopHBIi NPAaKTUKyM MpeJHAa3HAaYeH [UIi CTYACHTOB MIIQALIMX KypCOB TEXHHYECKHUX BY30B,
MEXaHUKO-MaTeMaTHIECKUX U (PrU3nuecKux (paKkyabTeTOB YHHBEPCUTETOB.

1. leau u 3apauun

eap AUCUMNIMHBI

° Q)OpMHpOBaHI/Ie 3HaHUM II0 OCHOBaMm nporpaMMHUpOBaHrsd  BHCIIHUX YCTpOﬁCTB n
ABTOMATU3UPOBAHHOT'O CbEMA SKCIICPUMCHTAJIbHBIX JaHHbIX;

* OCBOCHHE MPOrpaMMbl Kypca co3JaeT HeoOXOIuMYI0 0a30ByI0 OCHOBY WH)KEHEPHOTO 0Opa30BaHMS,
HEOOXOUMYIO JIJIS TajibHEeHIIeH yCenHON MpogeCCHOHANBHOM JISITENLHOCTH B PA3IMYHBIX OTPACIIAX
HAayKH U TEXHUKH.

33]13‘[1/[ JAUCHUIIINHBI

* Hay4YHUTb CTYACHTOB NPAKTUYECKHM HaBBIKAM BO3ACHCTBOBHA HA (PU3NUECKHE CHCTEMBI C TIOMOLIBIO
[IPOrpaMMUPOBAHUS;

* HAy4YUTh CTYJICHTOB MCIIOIH30BaTh COBPEMEHHOE 00OPYIOBaHUE ISl IPOBEACHHUSI CAMOCTOSTEIHHBIX
HCCJICIOBAHMUII;

¢ Hay4UuTb CTYACHTOB IPCACTABIATH PC3YJIbTAThL HCCHCZ[OBaHI/If/'I;

*  HAy4YUTh CTYJACHTOB COXPaHITh, MCIOJIB30BaTh M PACHPOCTPAHATH COOCTBEHHBIC pa3pabOTKH
(TexHoJIOTHN).

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

YK-1 CriocobeH oCymiecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs! TTOCTaBICHHON
3a1auu

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-3.2 B3auMonelcTByeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI

YK-3 Cnocoben ocyniecTBIsITh COIMALHOE JUTsL TOCTHKEHUS ITOCTABICHHOM 3a7ja4u

B3aUMOJICHICTBHE U PEan30BbIBATH CBOKO poiib B [YK-3.1  CrocobeH  ycTaHaBiuMBaTh  pasHbe  BHJbI

KOMaH[1e KOMMYHUKAIIHH (yueOnyto, Hay4qHYIO, JIETOBYIO,
He(OopMaIILHYIO U JIp.)

OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peIeHUs

oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceTh HMHrepHeT B
nH()OPMAIIMOHHBIC TEXHOJIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

NPOTrpaMMHBIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTHYECKUE METOABl M TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOM OE30MIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HAyYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHHUUYECKOM TOKyMEHTaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO

OIIK-3 CiocoOeH cocTaBIaTh U 0(hOPMIATE obecreyeHus




Hay4YHbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOIOTHEN COCTaBICHUS
(TeXHOJIOTUYECKUE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanmu, mpOEKThI) OIIK-3.3 Bnazneer MeTogaMu BU3YalbHOTO U IpauuecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTUYECKOH )
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKAIMHA

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
00paboTKy HayYHO-TEXHUYECKOHN U (HJITH) WHTEJUIEKTYyaJlbHOTO aHalin3a MHGOpMalH{ MpH PELICHUN
TEXHOJIOTUYECKON MH(OPMAIMK AT pelieHnsT  |3a1ad MpoQecCuoHaNbHON 1eSTeIbHOCTH

($yHIaMEHTAIbHBIX U MPUKIATHBIX 33124

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja9dl B
(yHIaMEHTANBHBIX U MPUKIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTATBLHBIX
HCCIJICAOBAaHUM U pa3paboTOK, CAMOCTOSTENIFHO |HCCIEAOBAaHUHN U Pa3paboToOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKHe METOIbI UCCIICIOBAHINA U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
W3MEPHUTENBHO-aHATUTHIECKOH 1
TEXHOJOTHYECKOH ammaparype)

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHHUS HAYYHOW PadOTHI,

[TIK-2 CriocobeH caMOCTOATEILHO WU B MeTonbl cOopa ¥ aHaju3a MOJIy4eHHOTO Marepualia,
KaueCTBE 4IeHA (PyKOBOAUTEIS) MAJIOTO CIIOCOOBI apryMeHTalUuH

KOJIJICKTMBA OPTaHU30BbIBaTh U IIPOBOAUTH I1K-2.2 CnocobeH IuIaHUpPOBaTh M TPOBOJUTH HAyYHBIE
HayYHbIE HCCIIENOBAHMUS U UX anpOOaLHio HCCJICIOBAaHUSA CaMOCTOATCIIPHO MJIW B KayeCTBC UICHA

(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare 0CBOCHHS AUCHHUILTHHBI 00YYaIOIINECs JOIDKHBI
3HATh!
* OCHOBHBIE METO/Ibl aBTOMaTU3UPOBAHHOIO cOOpa 1 00PaOOTKH IKCTIEPUMEHTAIBHBIX JAHHBIX;
* NPHUHIUIEI QYHKIMOHUPOBAHHS COBPEMEHHBIX IEKTPHYCCKHUX U dJICKTPOHHBIX IIPHOOPOB;
* COBPEMEHHYIO U3MEPUTEIbHYIO TEXHUKY;
* KaK BO3IeiCTBOBaTh Ha (PU3NYECKUE CUCTEMBI C IIOMOIIBIO TPOTPAMMHUPOBAHMS;
* TIpUHIMI paboTkl MOPTOB BBOAA-BhIBOAA, [IATI, ALIIT;
* KaK IPEACTaBISATh PE3YJIbTaThl UCCICIOBAHHN.
YMETh:
* TI0JIb30BAThCSl CBOMMH 3HAHUSAMM ISl PEILICHUS TIPUKJIAIHBIX U TEXHOJIOTMUYECKHUX 3a/1ay;
* JIeNaTh MPaBHIbHBIC BHIBOJBI M3 COTIOCTABICHUS PE3YJIBTaTOB TEOPHU M IKCIIEPUMEHTA;
* BHJETh B TEXHUUECKHUX 3a/1a4ax (PU3MUECKOE COACPIKAaHHE;
* MPaBWIBHO OLIEHUBATH CTEIICHb JJOCTOBEPHOCTH MOTYYAEMBIX U3MEPSIEMbIX BEITHUYMH;
. 3G PEeKTUBHO HCIOIB30BaTh HMH(MOPMAIOHHBIE TEXHOJOTHMM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTIIKCHUS TIPUKIIAJHBIX PE3YJIbTATOB;
* MpOrpaMMHUpOBaTh Ha A3bike Python;
* YIpaBIATH MOPTaMU BBOJA-BBIBOJIA AIEKTPOHHBIX YCTPOHCTB MPH IMIOMOIIY ITPOTPAMMHUPOBAHMS;
* OCYILIECTBIISATH BBIBOJ C TOPTOB BBOJa-BHIBO/IA;
* OCYIICCTBIISITH YTEHHUE C IIOPTOB BBO/IA-BBIBOAA;
* onudpOoBEIBaTh aHAJIOTOBBIE CUTHAJIBI;
* 1peoOpa3oBbIBaTh IU(POBEIC CUTHAJIBI B aHAJIOTOBBIC;
* TPOBOAWUTH ABTOMATH3MPOBAHHBIE UCCIEI0BaHUSA (PU3MUECKUX CUCTEM IPH ITOMOIIH KOMITBIOTEPa;
* MPEICTaBIATH PE3YJIbTAaThl U3MEPEHH B BHIE HHPOPMATUBHBIX I'PAPUKOB;
*  ObicTpo U 3PdexkTuBHO O0QOPMIATE OTUETHI 00 HCCIIEIOBAHUIX, YIOBIETBOPss TPeOOBaHUSIM
HayuHbIx m3ganuii u [OCT;
* TI0JIb30BAThCS PEMO3UTOPUSIMH git.

BJIAJIETh:



* HMHTErpUPOBaHHOH cpenoit pazpadotku VisualStudio Code;

* 0a30BBIMU HaBBIKAMH IPOTPAMMHUPOBAHUS Ha si3bike Python;

* 0a30BBIMU HAaBBIKAMHU pabOTHI C OHOIUIATHBIM KOMITbIOTEpoM Raspberry Pi;
* OCHOBHBIMH METOJaMH HCIIOJIb30BaHUS git;

* 0a30BBIMU HaBbIKaMH paboTHl B Linux;

* HCUEPIIBIBAIOIINMH METOAaMU 0(hOPMIICHHUS JIFOOBIX TEKCTOBBIX JJOKYMEHTOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| OcHOBBI BSaI/IM\(’)HEI‘/’ICTBI/Iﬂ c 4 10
3IIEKTPOHHBIMHU YCTPOICTBaMU
2 OcHOBBI paboTHI ¢ IEYaTHOM IaTON 4 10
3aHATUS 1O JIEMEHTAPHON TEXHOJIOTUHU
3 H3TOTOBICHNA HeCTvaHz[apTHoﬁ 4 4
SNIEKTPOHHOW H3MEPHUTENBHON TEXHUKHU
JUIs1 DKCIIEPUMEHTAJIbHBIX UCCIIEI0BAaHUMN
4 [Tpunnune! aBTOMATU3UPOBaHHBIX 4 7
UU(POBBIX U3MEPEHH.
HAIT - nrdpo-aHaIOTOBBIN
5 npeoOpa3oBaTenb,  yCTPOMCTBO NS 4 10
mpeopazoBaHuss LUPPOBOrO Koga B
AHAJIOTOBBIM CUTHAIL.
6 OcHOBHBIE ITPUHLIUIIBI U METOMbI CUCTEM 4 ]
KOHTpOJIS Bepcuit Ha ipumepe Git
ATIIT - aHaJIoroBo-unu(poBoit
npeoOpa3oBaTenb--  yCTPOHCTBO IS
7 npeobpa3zoBaHusi BXOJHOIO aHaJIOTOBOTO 4 7
curHana B 1udpoBoi kox (mudpoBoi
CHUTHAJ).
Ob6pabotka JKCIEPUMEHTATILHBIX
8 JIaHHBIX, HanycaHHe 2 4
HAy4YHO-TEXHUYECKOTO OTYETa
Nroro yacos 30 60
[loaroroBka k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 2 (Becennuit)

1. OcHOBBI B3aUMOAEHCTBHUS C AMEKTPOHHBIMH yCTPOHCTBAMH

Pabora ¢ Raspberry Pi , mopTsl BBOJa/BbIBO/IA OOIIETO HA3HAUCHMUSI.

VipaBieHne BKIIOYEHHEM U BBIKIIOYEHHEM CBETOAMOMA, KOTOPBIM MOXKHO paccMaTpuBaTh Kak
MPOCTEUIITNI aHAIOTOBBINA MTPUOOP.




3ananus B mabopartopHoii padore:

1. Cobparb Ha MakeTHOH IIaTe CXeMbI U3 CBETOMO/Ia U pe3uctopa 1kOm

2. Iopxmrouuth cxemy k nutanuio 3.3B u GND

3. Ilpu noxpximouennu Raspberry Pi k mutanuro (USB-C) cBeToa1om JOKEH CBETUTHCS
4. MoaxnrounTtsk cBeTOANON K Mobomy GPIO-muny

5. Harmucatp Python-ckpunt, KOTOpbIi OyJeT ynpaBisTh CBETOIUOIOM.

2. OcHOBBI paboTEHI ¢ TIEUYATHOM IIIaTON

3unakomcTBO ¢ ycrpoiictBamu [[AIl, ALIIT u komnoparop. [ToHATHS aHATOTOBBIN CHTHAI, TUGPOBOM
CUTHaJ, OMHApHas CHCTEMa CUHMCIICHHUS.

3ananus B nabopaTtopHoii padore:
1. Pazpaborars mporpammy , moouepéaHo BKIIOUAIOUIYIO Bce cBetoaunonbl Ha 0.2 ¢

2. Pazpaborars mporpammy , "BeicTaBistontyto" B oonactu DAC aBouvHOE MpecTaBIeHUE YUCEI, 1
MOCTpOUTh TpaduK 3aBUCUMOCTH HampsbkeHus Mexay tecrnointamu GND u DAC ot
BBICTaBJICHHOTO YHCIIa

3. Pazpaborars mporpammy , BBIKJIIOHAIONIYIO cBeToano u3 obnactu LEDS mpu noaximoueHnn K
GND cootserctBytomero GPIO-nmnna n3 obmactu AUX.

3. 3aHATHA 110 BHGMCHTapHOﬁ TCXHOJIOTHHU H3TOTOBJICHUA HCCTaHI[apTHOﬁ 3HeKTpOHHOI71
H3MepHTeHBHOﬁ TCXHUKHU IJIAA SKCIICPHUMEHTAJIbHBIX HCCIIeIOBAaHUI

BBoanas nekuus mo mMeTonam pa3pabOTKU 3JCKTPOHHBIX CXEM, a TaKKe IITYYHOTO (JJaOOpaTOpHOTIO)
U MPOMBIIUICHHOTO M3TOTOBJICHHS 3JIEKTPOHHOW ammaparypbl. OOmiee BpeMs BBOJHOHM JeKuuu 2
yaca.

[IpakTHyeckue 3aHATHA IO U3TOTOBJIEHUIO IPOCTBIX YCTPOWCTB 3JIEKTPOHHOM TE€XHUKU HABECHBIM
MOHTaxoM. Hanaznka M ucnbpITaHHE CO3JAHHBIX YCTPOWCTB C MCHOJNB30BAHHUEM THUIIOBOH (OOBIYHO
MIPUMEHSIEMOI ) U3MEPHUTENbHON TEXHUKH.

3ananus B mabopartopHoii pabore:

Ha neuarHyto muiaty mociaeqoBaTelnbHO NPUIAsTh:
KHOTIKY ISl pa3ps/IKy KOHJICHCATOpa;

pe3ucTop ¢ MPOBOJIIOYHBIMH BhIBOaMU Ha 1 MOM;
KOHJIGHCATOp C MPOBOJIOYHBIMU BbIBoJaMH Ha 10 MxD;
smd pesucrop Ha 100 Om;

JIBa pazbEMa.

4. IlpyHIMIBI AaBTOMATH3UPOBAHHBIX U(POBBIX U3MEPEHUI.

KitroueBble onpezieneHusi: 4acToTa AMCKPETU3aInH, TIEPUO U3MEPEHHH, AMHAMUUCSCKUN JT1ana3oH,
Pa3psITHOCTD, LIar KBAHTOBAHUS, aHAIOTO-IU(PPOBOI NpeoOdpa3oBaTelb

OO0nbexT uccnenosanus: RC-miemns.

[Tpenmer nccnenoBaHus: IPOLECC 3apsiia U pas3psiia KOHAECHCAaTopa 4epe3 Pe3nucTop.

3ananus B mabopartopHoii pabdore:

1. IIpoBecTn aBTOMATH3MPOBAHHBIC LU(PPOBHIE M3MEPEHUs HampsHKeHUs Ha BbIxoge RC-menm BO
BpeMsI 3apSAAKU U MOCIEAYIOMIEeH pa3psAaKy KOHIEHCATopa.

2. IIporpaMmmMupoBaTh aBTOMaTH3UPYIOLINI SKCIEPUMEHT CKPHUIT B COOTBETCTBUH C Pa3padOTaHHOMN
CTPYKTYpOil.

3. Coob1marh monabp30BaTelnto 00 dTarnax MpoBOJUMOrO SKCIIEPUMEHTA.

4. Coxpanarp noka3zanusMm AL B onepaTHBHOI MaMATH MO XOAY IKCIIEPUMEHTA.

5. PaccunTbIBaTh MPOJOIIKUTEIBHOCTD H3MEPEHUM.

6. PaccunthiBaTh CpEAHIOIO YaCTOTY AUCKPETHU3AMH ITPOBENEHHBIX U3MEPEHUM.

7. Ctpouts rpaduk nokazanuii ALII1, coOpaHHBIX B X0O/I€ IKCIIEPUMEHTA.



5. HAIT - mudpo-aHamoroBelii mpeoOpazoBareib, yCTPOUCTBO ISl MPEOPa30BaHus HUPPOBOTO KO/a B
aHAJIOTOBBI CHTHAJI.

3HAKOMCTBO C MOHATUSAMU: PA3PAIHOCTD, IUATIA30H HANPSHKEHUH, YaCTOTa TUCKPETU3aluH, (PyHKIHS
nepenauu. [Ipocreiimmii I{AIL, nenurens Kenbeuna,R2R-IATI, [llupoTHO-UMITYIbCHAS MOTYISITHS.

3ananus B nabopartopHoii pabore:
1. Pazpaborats nporpammy Ha si3eike Python, 3anaronuii anaioroBoe HarnpsbkeHue Ha Beixoae [TATT/

2. Pazpaborars nporpamMmy Ha si3bike Python ¢opmupytomie. Ha Boixone LIAIT TpeyronbHbIid curHai,
aMIDTHTYZIa KOTOPOTO paBHA TMHAMUYecKoMy auarazony LAIL.

3. Cobparp RC-niens u moxkiounts €€ Bxoa k GPIO-nuny. Hanucars ckpunt, ¢hopmupyrommii Ha
Bbixoge RC-menu 3amaBaeMoe IIMPOTHO-UMIIYJIBCHOW MOAYJSIIUEH 3HAYEHHE AaHAJOrOBOTO
HAaIpsDKeHNUS.

6. OCHOBHBIC TIPUHITUITBI K METO/IBI CUCTEM KOHTPOJISL Bepcuid Ha npumepe Git

BBoasTcst oHATHS: OKanbHbIe cucTeMbl KOHTpous Bepcuid (JICKB), neHTpann3oBaHHbIE CHCTEMBI
konTposst Bepcuii (LICKB), pacnpenenénnbie cuctembl koHTpodst Bepeuii (PCKB)

B nabGoparophoii pabore obyuatouuecs ydarcst padorars ¢ cucremoit Git:
TeHEepHUPOBaTh Ssh KIToY;

MOJIb30BATHCS Ssh KITI0UOM;

co3zaBarh perno3utopuil Ha caite GitHub;

KJIOHHPOBATh PETIO3UTOPHIA;

CO3/1aBaTh BETKHU;

CJIMBAaTh BETKU;

OTIPABIISTh U3MEHEHHSI HA CEpPBED;

MOJTy4yaTh U3MEHEHHUS C CepBepa.

7. ALIl - ananoroBo-uu¢poBOoi Mpeodpa3oBaTelib-- YCTPOMCTBO AJsl NPeoOpa3oBaHMsl BXOAHOTO
aHaJIOTOBOTO CUTHAJA B UGPOBOiA Kof (TU(PPOBON CUTHAI).

3HakoMcTBO ¢ moHsATHsAMEU: npocrteimuit AL, xommnaparop, mapamiensusiii ALl mopaspsinHoe
YpaBHOBEIINBAaHUE, TPONKA-MOIYIb.

3ananus B naboparopHoii padore:

1. Hammcare mnporpammy Ha s3bike Python, xkoropas peammzyer ALl npu mnomomum
MOCJIEIOBATENIBbHOTO Nepedopa 3HaYCHUil.

2. Hanmcarp mporpammy Ha si3bike Python, koTtopast peanmsyeT aiaropuTM HOCIEIOBAaTEIBLHOTO
npudnmxenus ALIL.

3. Ilpu nomoum anroputma ALIT oTob6pa3uTs BennunHy HanpsbkeHus: B obnactu leds.

8. O6pa60TKa OKCIICPUMCHTAJIbHBIX JAaHHBIX, HAITUCAHUC HAYYHO-TCXHUYCCKOI'O OTUCTA

3ananus B nabopaTtopHoii padore:

1.Hanmcarp ckpunT, B KOTOPOM TIpW TOMOIIM METOAOB M3 Oubmuorexk numpy u matplotlib.pyplot
oOpaboranbl ganHble u3 ¢ainoB ¢ orcyeramu ALl 1 maramu Mo BpeMEHH U HAINPSDKEHHIO, MOCIIE
4ero MOCTPOUTH rpaduk mo odpasiry.

2.CocTaBuUTh HAy4YHO-TEXHHYECKHH OT4eT Mo mnpeasioxkeHoil ctpykrype B LibreOffice, kotopsrii
JOJDKEH COZEpXKaTh TUTYIBHYIO CTPAHMILY, OIVIaBIE€HHE, B KOTOPOM HCIIOJIB3YIOTCSl Ppa3IUYHbIC
CTWJIH, aBTOMAaTW4eckas Hymepauus (popMyll, pUCyHKOB, TaOJHII, CTPaHHII.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



ayauTOpusi, KoMITbloTepbl, MuHu-koMmsioTep Raspberry Pi 4 Model B (8Gb), naboparopabie
YCTaHOBKH, KOTOPBIE COMIEPIKaT cucteMmy coopa nanHbix Ha 6a3ze [IK u ALl u coennHeHbI B
JIOKaIIbHYIO CETh, MOHTaXHasI Ij1ata, ociuiorpad, reeparop HU, MynsTumeTp, a Takxke
MyJIBTUMEUIHOE 000pyI0BaHuE (IPOEKTOP, MHTEPAKTUBHAS IOCKA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. CoBpeMeHHBIE TEXHOJIOTUH (PU3UUECKOTO IKCTIEPUMEHTa 1 00paboTku pe3ynbraroB [TekcT] :
JlabopatopHslii mpakTukym / M-Bo oOpa3zoBanust 1 Hayku Poc. @enepanuu, Dea. areHTCTBO 1O
oOpa3zoBanuio, Mock. ¢u3.-texH. uH-T (roc. yH-T), Kad. npuxi. mexanuku ; b. K. Tkauenxo [u ap.] -
M.U3n-80 MOTH,2007

JlononHuTenbHas TUTEpaTypa
1. O6paboTka SKCIEpUMEHTATILHBIX JJAHHBIX C HCIIOb30BaHWEM KommbloTepa [Tekct]/C. Munamu [u
ap.] , -M., Panuo u cBsi3b, 1999

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/ [ snexTponHast 6ubnuoreka duszrexa.

2 https://sourceforge.net/p/raspberry-gpio-python/wiki/BasicUsage/
3.https://docs.python.org/3/library/time.html#time.sleep
4.https://git-scm.com/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

SolidWorks, Matlab, Ki-Cad.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHue Kypca «OCHOBBI MH)KEHEPHOM HOATOTOBKHM» — IPEAIojaraeT J100pOCOBECTHOE
MIOCEIICHNE 3aHATHMN, BBINIOJHEHUS COOTBETCTBYIOIIMX 3aJaHMM, a TaKkkKe clady J3THX 3aJaHHd B
OIIPEJIEIICHHBIN CPOK.

Jiis  oOyuaromuxcsi, MPONYCTUBIIMX [0 YB&KUTEIBHOW INpPUYMHE 3aHATUS, HA3HAYaIOTCs
JOTIOJTHUTEIIbHBIE 3aHSTHSI B KOHIIE CEMECTPA.

[Ipu moAroToBKE MOYKHO UCIOJIB30BaTh CIEAIOYIINE MAaTePHAIbL:

1. B.K. Tkauenko, A.N. AnsoreB, M.B. GepesnukoBa, A.Il. 3yeB, M.A.MemkoB, C.C.Herozsies,
M.B.PsixaxoB, JI.JI.IlonoB "CoBpeMeHHbIE TEXHOJIOTHMH (PU3NUECKOTO IKCIEPHUMEHTAa M 00padOTKH
pesynbraroB: Jlabopatopuslii npaktukym."- M.: MOTHU,2007-120c.

2. ArabexoB ['M. Teoperudeckne OCHOBBI JJIEKTPOTEXHUKH. JIMHEHWHBIE JIIEKTPUUYECKUE IICTIH.
Yuebnoe nocobue. Jlaus, 2009.

3. Kapnamyxk B. U., Kapnamyk C. B. Dnexrponnas naboparopus Ha IBM PC /MHcTpyMeHTaNbHbIE
CpEeICTBa M MOJIETTMPOBAaHKE AIeMEHTOB npakTuiyeckux cxeMm. M.: Conon-Ilpecc, 2008.

4. JlrxoHc M. DnekrpoHuka — npakrtudeckuii kype. M. Texnocdepa. 2006.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MpuKIaAHON MEXaHUKH

Kypc: 1

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT
PaspaGorunkm:

M.B. bepesnukoBa, kaJl. pu3.-Mar. HayK, IOIEHT, IOIIEHT
A.A. BbIKOB, KaH]Jl. TEXH. HayK, JOLIEHT

P.JI. Makapos, crapiuuii IpenoaBaresib

A.Jl. MepmiaBka, cTapIinii mpernoaaBareib

N.1O. [ToTbuniIbIH, CTApIINIA IPENOAaBaTEIh

JIJI. TIonos, cTapuinii IpenogaBaTeilb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-3 CrnocoGen ocyniecTBIsITh COIMANBEHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/Ie

VYK-3.2 B3auMonelcTByeT ¢ JIPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

VYK-3.1 CmocobeHn  ycTaHaBnuBaTh  pasHbie  BHUJBI
KOMMYHUKAIIHH (yueOnyto, Hay4qHYIO, JIETOBYIO,
He(hOopMaIILHYIO U JIp.)

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2 CniocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad B

npodeccruoHanbHOM 00IacTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH
Hay4YHbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKON TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTofamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

OIIK-4 CriocobeH ocymiecTBiIsITh cOop U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTHYECKOH MH(OPMAIIUY ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Brnageer weTromaMM Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MH(GOpMalH{ IpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METObI HCCIICIOBAHUN 1
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH armaparype)

OIIK-5.1 CmocobeH pemark TOCTAaBICHHBIE 3aJlaud B
obnactu TEOPETUUCCKUX u IKCIIEPUMEHTAIBHBIX
HCCIICIOBAHMI U pa3paboToK

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare n3ydenus AuCIUTUIMHBL «OCHOBBI MHKEHEPHOW TIOATOTOBKIY» 00YYaIONIUICS JOIDKEH:

3HATb:

* OCHOBHBIE METOJbl aBTOMAaTHU3UPOBAHHOTO cOOpa 1 00pabOTKU IKCIIEPUMEHTAIbHBIX JaHHBIX;
* NPUHIUIBI PYHKIIMOHUPOBAHHS COBPEMEHHBIX IEKTPUUECKHUX U 3JIEKTPOHHBIX IIPHOOPOB;

* COBPEMEHHYIO U3MEPHUTEIBHYIO TEXHUKY;

* Kak BO3JeicTBOBaTh Ha (PU3NYECKNE CUCTEMBI C TIOMOIIBIO TPOTPAMMHUPOBAHMUS;

* TpuHOMI padoThl MOPTOB BBOAA-BbIBoAA, LIATL, ALIIT;

* Kak IPEeACTaBISITh PE3YJbTaThl UCCIEIOBAHUM.

* TIOJIE30BaThCS CBOMMH 3HAHUSIMHU IS PEIICHUS MPUKIIAIHBIX ¥ TEXHOJIOTHIESCKUX 3a/1a4;
* JIeJiaTh MPaBWIBHBIC BEIBOJBI M3 COMIOCTABIICHUS PE3YAbTaTOB TEOPHU U IKCIICPUMEHTA,

* BUJETh B TEXHUYECKUX 3a/1a9aX (PU3UUECKOE COACPKAHUE;

* TIPaBUIBHO OIICHUBATh CTENICHb JJOCTOBEPHOCTH TOIYYaEMBIX H3MEPSIEMbIX BEJIHMUUH;

. 3¢ exTHBHO HCIONB30BaTh MH(POPMAIIMOHHEIE TEXHOJOTUU M KOMIIBLIOTEPHYIO TEXHHKY [T
JOCTHKEHUS TIPUKJIIATHBIX PE3YIBTaTOB;

* TPOrpaMMHUPOBATH Ha A3bIKe Python;

* YIPaBIsThH MOPTAMH BBO/IAa-BLIBOJIA JIEKTPOHHBIX YCTPOHUCTB MPH MOMOIIHA IPOTPAMMHUPOBAHUS;

* OCYIIECTBIIATH BBIBOJ C IOPTOB BBOJA-BBIBOJIA;

* OCYIIECTBIATH YTEHUE C TIOPTOB BBOAA-BHIBO/IA;

* ONHU(POBLIBATH AHAJIOTOBHIE CUTHAJIBI,

* TpeoOpa3oBhIBATH IHU(PPOBHIC CUTHAIIBI B aHAJIOTOBEIE;

* TIPOBOJIUTH ABTOMATH3UPOBAHHBIC UCCIENOBAHUS (PU3MUECKIX CUCTEM IPU TTOMOIIH KOMITHIOTEPA;

* TIPEJICTaBIISITh PE3YJILTAThl U3MEPEHUH B BHJIe HH)OPMATUBHBIX TPAPUKOB;

. ObicTpo U 3PGEeKTUBHO OGOPMIISITH OTYETHI OO0 HCCIEIOBAHMSIX, YIOBIETBOPSS TPEOOBAHUIM
Hay4yHbIx u3nanui u ['OCT;

* TIOJIE30BAThCS PEMO3UTOPHUAMU git.

BJIA/1eTh:
* HMHTErpUPOBaHHOH cpenoit pazpadotku VisualStudio Code;
* 0a30BBIMU HaBBIKAMH IPOTPAMMHUPOBAHUS Ha si3bike Python;
* 0a30BBIMU HAaBBIKAMHU pabOTHI C OHOIUIATHBIM KOMITbIOTEpoM Raspberry Pi;
* OCHOBHBIMH METOJaMH HCIIOJIb30BaHUS git;
* 0a30BBIMU HaBbIKaMH paboTHl B Linux;
* HCUEPIIBIBAIOIINMH METOAaMU 0()OPMIICHHUS JIFOOBIX TEKCTOBBIX JJOKyMEHTOB.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



3. [lepeyeHb THMOBBIX KOHTPOJIBHBIX 33/IaHUI, HCMOJb3yeMBbIX /Jsi OLEHKH 3HAHWIi,
YMeHHii, HABLIKOB

[Ipomexxyrounast arrectanusi 1o aucuuiuinHe «OCHOBBI  MHXKEHEPHOW  IOATOTOBKH)
ocytiecTBisieTcs B hopme aAudGepeHIIUPOBAHHOTO 3a4ETa.

Texymuii KOHTPOJIb OCYIIECTBIISETCS B (JOpPME YCTHOTO ONPOCA WU BHITIOJHEHHS 33aJaHUM TI0
KaXI0U TEME.

HepequL THUITIOBBIX BOIIPOCOB U TUITOBBIX KOHTPOJIbHBIX SaﬂaHHﬁ:

[To Teme «OCHOBBI B3aMMOJCHCTBHSI C JJIEKTPOHHBIMU YCTPOICTBaAaMH» MpPU BBINOJIHEHUU
paboThl cTyieHTaM TpeOyeTcsl BHIMOIHUTH CIEAYIOINe NeHCTBUS (3a7aHusl) U NPEICTaBUTH (B
ycTHOU dopMme min Ha skpane MmoHutopa [1K) koHTposbHbIE MaTepHab:

1. IlpocnaymaTh BHIEO-JIEKIUIO IO OCHOBaM B3aUMOACHUCTBHUS C  AJIEKTPOHHBIMU

YCTPOMCTBAMH, TPOYHUTATh OIMUCAHHE JIA0OPATOPHOW pabOTHI, 3aTeM OTBETUTh Ha

BOIIPOCHI IIPENOaBATEIIS.

[IpoiiTn TecT-TOMYyCK MO BHIICYKa3aHHOW TeMe He MeHee, yeM Ha 8 6amtoB u3 10.

CobpaTh Ha MaKETHOH IIaTe CXEMY U3 CBETOAMOa U pe3uctopa 1kOm

[Moaxrounts cxemy K opram Raspberry Pi ¢ muranuem 3.3B u GND

[Tpu noaxmouenuun Raspberry Pi k nuranuto (USB-C) cBeToinoa JOMKEH CBETUTHCS

Pa3zpaborate nporpammy njist yIpaBlIeHUs] CBETOIMOIOM, PEIBIBUTD MPENOIaBATEIIO

paboTy mporpaMMel.

7. JlopaboraTh nporpamMmy yIrpaBieHUsI CBETOIMOI0M, KOTOPasi BKIIOUAET CBETOAM, €CITU
Ha Bxoje 3,3 B u Beikmrodaer, ecim O B.

oM wWN

[To teme «OcHOBBI paboOThl C NEYaTHOM IUIATOW» IpPHU BBIIOJHEHHHM PaOOTHl CTyIEHTaM
TpeOyeTcsl BHIOIHUTD CIEAYIONINe NeHCTBUA (3aaHusI) U MPEACTaBUTh (B yCTHOW (hopMe min
Ha 3kpaHe MoHuTopa [1K) KOHTposIbHBIE MaTepUaIbL:

1. Tlpocnymarh BHJEO-JIEKLIHIO IO OCHOBaM pa0OThl € MEYAaTHOW IUIATOW, MPOYMUTAThH

OTHCaHKe J1abopaTOpHOM pabOoThI, 3aTEM OTBETHTH Ha BOTPOCHI MPETIOIaBaATEIIS.

[TpoiiTu TecT-gonMycK MO BhILIEYKAa3aHHOM TeMe He MeHee, yeM Ha 8 6aos u3 10.

3. Paszpabotarh nporpammy, 3aCTaBJISIOIIYIO OJUH cBeToMo "Oerate" B oomactu LEDS,
HpeIbIBUTH MPENoJaBaTeIo paboTy MpOrpaMMBl.

4. Pazpabotarh nporpammy, orodpaxaromyto B oonactu DAC nBondHoOe npeacTaBieHue
quCell, U TOCTPOUTH IpadUK 3aBUCHMOCTH HAIpsDKEHUs Mex 1y TectnoitnraMu GND u
DAC ot BBICTaBIIEHHOTO YHUCIIA.

N

[To Teme «OCHOBHBIE MPUHIMIIBI U METOJBI CUCTEM KOHTpoOJs Bepcuil Ha mpumepe Git» npu
BBITTOJIHEHUH PalbOThl CTyJEHTaM TpeOyeTcs BBINOJHUThL CIeAylolue JeicTBus (3aaaHusi) u
IpeJICTaBUTh (B YCTHOM (hopMe minu Ha 3kpane MoHuTopa [1K) koHTponbHbIe MaTepuabl:

1. Ipocnaymars Buaeo-neknuio Mo Teme «OCHOBHBIE MPHUHLIMIBI M METOAbl CHUCTEM
KOHTpPOJIs Bepcuit Ha mpumepe Gity, MpoynTaTh OMMCcaHue J1adopaTopHOi paboThl, 3aTeM
OTBETUTH Ha BOMPOCHI MPEIOIaBaTesl.

[TpoiiTu TecT-g0MycK MO BhIIIEYKAa3aHHOM TeMe He MeHee, yeM Ha 8 6ato u3 10.
CoznaTh peno3uTopuil, KJIOHUPOBATh €r0 M OTHPAaBUTh U3MEHEHUS Ha CEPBED.
KnoHupoBaTh peno3uTopuii, co3aaTh BETKY, OTIIPAaBUTh U3MEHEHUS HA CEPBEP.

[TosryunTh U3MEHEHUS C CEpBEpa, CIIUTh BETKH.

arwN



ITo teme «IIAII - mudpo-ananoroBslii mpeodpa3oBaTeiby MPHU BBHITTOJIHECHUH PAOOTHI CTYJIECHTAM
TpeOyeTcsl BHIOIHUTD CIEAYIONMe NeicTBUA (3aaHus) U MPEACTaBUTh (B yCTHOH (opme miun
Ha 3kpane Mmouurtopa [1K) koHTpobHbIE MaTepUabL:

1. Tlpocnymats Bugeo-neknuio mo teme «L[AIl - mudpo-aHasorosslii nmpeodpazoBaTesby,

OpOYMTaTh ONHCAHWE JIADOpaTOpHOW pabOTHI, 3aTeM OTBETUTh Ha BOIPOCHI

MIPENo1aBaTelIs.

[IpoiiTu TecT-AOMYyCK MO BHIIICYKAa3aHHOM TeMe He MeHee, yeM Ha 8 6amto u3 10.

3. Pazpabotarp mporpammy Ha si3bike Python, 3apmaromryro ananoroBoe HampshkeHHE Ha
Boixoze LIAII.

4. Pa3zpabortath mnporpammy Ha s3bike Python, dopmupyromyro Ha Bbixoge [IAII
TPEYTroJbHBIA CUTHAJI, aMIIJIUTYa KOTOPOTO paBHA JuHaMU4eckoMy nuana3ony LIAIL

5. Coo6parp RC-nenmp u mnogxmounth €€ BXxoA Kk GPIO-nmuny. Hamwmcats ckpwunr,
dopmupyrommii Ha BeIxoJe RC-menu 3amaBaeMoe MUPOTHO-UMITYJIECHOW MOIYJISIIIHCH
3HAUYEHUE aHAJIOTOBOI'O HAIIPSKEHUSI.

N

[To oxoHYaHWIO PabOTHI CTYACHT JODKEH yMETh OTBEUYaTh HA BOMPOCHI 1O CYTH KaXIOH
nabopaTopHOM PabOTHI.

oyenka «omauyno  (10)»  ewvicmasnsiemcs  cmyoemmy, nokasaswemy — 6CecmopoHHUe,
cucmemMamu3uposantvle, 2nyOoKue 3HAHUS YYeOHOU NPOSPAMMbL OUCYUNIUHBI, 4 MAKHCe
VUUMBIBAIOMCSL Pe3yIbmamyvl COa4U KadxiCOOU memvl;

oyenxa «omauuno (9)» evicmaenisemcs cmyoenmy, NOKA3ABULEMY CUCTEMAMUSUPOBAHHDbIE,
2nyboKue 3HaAHUs Y4eOHOU NpocpamMmbl OUCYUNIUHBL, A MAKICe YYUMbBIBAIOMCS pPe3yibmamsl
coauu Kaxcoou memvl,

oyeHka «omauuHo (8)» evicmaeisemcs cmyoeHmy, NOKA3A8uleMy CUCMeMAmU3UposanHble,
3HAHUS Y4eOHOU NPOSPAMMbL, 4 MAKIHCE YUUMbBIBAIOMCS Pe3YIbmambul cOAyU Kaxcoou memol,

oyenxa «xopowo (1)» evicmasnsemcss cmyoeHmy no pe3yibmamam COAHHbIX MmeM,, eClu OH
meepoo 3Haem Mamepuai, SPpAMOMHO U NO CYyujecmsy usiazaem e2o, ymeem NPUMEHAMb
NONYYeHHble 3HAHUS HA NPaKmuke, HO OONYCKaem 6 omeeme Ul 8 peueHuu 3a0ay HeKomopbwle
Hemo4HOCU,

oyenxa «xopouwo (6)» evicmasnsemcs cmyoeHmy no pe3yibmamam COAHHbIX MeM, ecliu OH
3Haem Mamepuan, no Cywecmey usiazaenm e2o, ymeem NPUMEHAMb NOJYYEHHble 3HAHUSL Ha
npaxkmuke, Ho OONYcKaem 6 omeeme MHO20 HemoyHocmell,

oyenxa «xopouio (5)» evicmasnsiemcs cCmyoeHmy no pe3yibmamam COAHHbIX MeM, ecliu OH
3Haem mamepuan K3aMeHAYUOHHO20 Oulema, uziazaem e2o, ymeem NpUMeHAmMb NONYYeHHble
3HAHUS HA NPAKmMuKe, He OonycKkaem 6 omeeme 2pyovix ouuUOOK;

oyenxa «yooeiremeopumenvro (4)» gvicmasnsiemcs cmyoeHmy no pesyabmamam cOAHHbIX mem,
a makodce, eciu 60 Gpems Omeemda OH NOKA3AN (OPacMeHMAapHulil Xapakmep 3HAHUlL,
He0OCMAamoyHo NPasuibHvle QOPMYIUPOSKU 6A306bIX NOHAMUU, HO NPU SMOM OH 61adeem
OCHOBHBLIMU pa30eamu Y4eOHOU NPOSPAMMbL, HEOOX0OUMBIMU OJIsL OdIbHeUue20 00y4eHUs,

oyenra «yoosnemsopumenvro (3)» gvicmasnsiemcs cmyoenmy no pes3yibmamam COAHHbIX MeM,,
a makoice, eciu 60 6peMs omeema OH NOKA3Al  PA3PO3HEHHbIU Xapaxkmep 3HAHUL,
HeOOCMAamoyHo Nnpasuivhbie QOpMYIUPOsKU 0OA308bIX NOHAMUL, HAPYUleHUe J102U4ecKol



NOCIe008AMENLHOCIU 6 U3LONCEHUU NPOSPAMMHO20 MAMEPUANQ, HO NPU SMOM OH eladeem
OCHOBHBIMU paszdenamu y4eOHOU NPOcPaAMMbl, HeoOX0OUMbIMU O] OdlbHelue20 00yYeHUs U
MOJICEM NPUMEHSIMb NOLYYEHHbIe 3HAHUSL N0 00paA3yy 6 CMAHOAPMHOU CUMYAYUl,;

oyenxa «Heyooeiemeopumenvro (2-1)» evicmasnsiemcsi cmyoeHmy no pe3yibmamam COAHHbIX
mem, a makaice, ecliu 80 8peMs 0Omeema, OH NOKA3aJl, Ymo He 3Haem OONbULell YacmU OCHOBHO20
cooepocanuuss Y4eOHol npocpammvl OUCYURIUHBL, donycKaem 2pyovie OuudOKU 8 YOpMYIUPOBKAX
OCHOBHBIX NOHAMUL OUCYUNTIUHBL U He YMeem UCNOIb308amb NOJLYYeHHble 3HAHUS NPU peueHuu
MUNOBbIX NPAKMUYECKUX 3A0aY.

5. MeToauyeckue MaTepuaJibl, onpeaesiiolue NpoueaIypbl oleHMBaAHUA 3HAHUH, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

ITopsimOK OLIEHKH BBINIOJHEHHU 3aJaHUH 110 KaXKJ101 TeEMeE:!
Bo Bpems BhINONHEHHS 3aJaHUN 1O KaXJIOHM TeMe M MpPU TOATOTOBKE K chade padoThl,
oOyJaroruecs: MOTyT (M JIOJDKHBI) TIOJTb30BaTHCS Y4EOHBIM TIOCOOHEM, KaIbKYJIATOPaMHU.

Bo Bpems orBera mo Kaxaod TemMe OOydarommecss MOTYT TOJb30BATHCS KaIbKYISTOPAMH,
IOCTPOCHHBIMM IpadUKaMH, CXeMaMM Ja0OpaTOPHBIX YCTAHOBOK, COCTaBJICHHBIMU HMH
OTYETaMHM, HaIIMCAHHBIMU ITporpamMMmami Ha [IK.

[Mopsimok npoBeneHust 1udhepeHTPOBAHHOTO 3a4eTa:

HuddepeHurpoBaHHblii 3a4eT M0 OCHOBAM HH>KEHEPHOW MOJATOTOBKM MPOBOAMUTCA IO UTOTaM
TEKyIIEeW YCIEeBAaeMOCTU: IO pe3ysibTaTaM cJadyd padoThl 1o Kaxaod teme. Ecnu pesynbraToM
BBITIOJTHEHHS J1a0OpaTOPHOU paboOThl SIBISIETCA OIEHKAa HEYAOBJIETBOPUTEIBHO WM OLIEHKA
OTCYTCTBYET 110 YBaXKUTEJIbHOU NPUUKHE, 00yUaIOLIEMyCsl Ha3HaYaeTCsl JOMOJIHUTEIbHOE BpeMs,
B TE€UYEHHE KOTOPOTO OH JIOJKEH BBIIOJIHUTH 33JJaHHE 110 MPOMYIICHHON TeMeE.



