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1. MACIIOPT ITPOIr'PAMMBI YYEBHOM INPAKTUKHA

1.1. Ob6sacThr NpUMeHeHUsI POrPaMMbI

ITporpaMma y4eOHOW MPAKTUKK SIBISIETCS COCTABHOM YacThIO MPOTrPAMMHO-METOJUYECKOIO
corpoBokaeHuss oOpazoBatenbHoi mporpammsl (OII) cpennero npodeccruonanbHoro odpa3zoBaHus
(CIIO) - mporpaMMbl TOJTOTOBKH CHEIIHAIMCTOB CPEIHET0 3BeHa 1o creruanbHoctn 12.02.01
«ABHALIMOHHBIE TPHUOOPHI U KOMITJIEKCHI.

[TpoxoxaeHne MpakTUKA Oa3HpyeTcss Ha 3HAHUSAX U YMEHUSX, paHHEe NPHUOOPETEHHBIX
00y4aromuMUCS MPH U3YYEHUH CIECTYIONMX YIeOHBIX TUCIHUILINH U MEXKAUCIUILIMHAPHBIX KYPCOB:
TexHuueckasi MEXaHUKa, DIEKTPOHHAs TEXHUKA, BbruncianTensHas TeXHUKA.

Pe3ynbrarhl, mModydeHHBbIE MPU MPOXOXKIEHUU YU4eOHOW TMPAKTUKH, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHHE, TaK U UCIOJIB3YIOTCS MIPH OI[EHKE OCBOCHUS BHJA MPO(ECCHOHATBHOM
JESITEIIBHOCTH, COOTBETCTBYIONIETO TpodeccuoHanbHoMy Moyt [IM.05 Bemmmonaenune paboT mo

OJIHOM MJIM HECKOJIbKUM HpO(beCCI/IHM pa601mx, JOJDKHOCTSAM CIIy KalluXx.

1.2. Heau u 3anaum y4yeOHON NPAKTHKM — TPeOOBaHMS K pe3yJbTaraM OCBOCHMA
NPOrpaMMblI

VYuyebHas mpakTUKa HampaBieHa Ha (opMuUpoBaHME Yy OOydaroOUmMXCs yMEHUH U
nproOpeTeHue NepBoHavYaIbHOTO MPAKTHYECKOTO OMBITA.

[Inanupyemble pe3yabTaThl IpU IPOXOKAECHUN YUeOHON MPaKTHKU:

YMeHnus:

—  YWTaTh IPUHLUUIHUAIBHBIE JIEKTPUUECKHUE CXEMBI;

—  OCYIIECTBIATH COOpKY, OJJEKTPOMOHTaX M PEryJdpOBaHUE Y3JI0B LU(PPOBBIX
MH(OPMaLIMOHHO- U3MEPUTEILHBIX CUCTEM Ha 0a3e MUKPOKOHTPOJIIEPHOU MIaT(OpMBI;

—  HCHOJb30BaTh IPOIPAMMHBIE CpPEACTBA Ul NPOTPaMMHUPOBAHUS, PETYJIUPOBKU H
UCIBITAaHUHN MPOCTHIX HU(POBBIX OOPTOBBIX CUCTEM;

— paboTarh ¢ MakeTHOH MIaTON A MPOTOTUIHMPOBAHMS PAJAMOAIEKTPOHHBIX YCTPOICTB
0e3 coeUHEHNI TalKOM;

— pabotath €  pPagUO3IEKTPOHHBIMH  KOHTPOJIbHO-U3MEPHUTENBHBIMU  NPUOOpaMu
(MynbTUMETPBI, OcUUILIOrpadbl, FeHepaTOPhl, OJIOKU MUTAHMUS);

—  BBINOJHATH PaAUOMOHTAXHbIE PAOOTHI;

—  OCYIIECTBJIATH IPOBEPKY BBHIMOJIHEHHBIX PAIMOMOHTaXHBIX pPa0OT KOHTPOJIBHO-
U3MEPUTENIbHBIMH PUOOPAMH.

IIepBoHaYa/IbHBIN TPAKTUYECKUN OIIBIT:

— CcOOpKM M HW3rOTOBJEHHS MPOTOTHUIOB K  MAaKETOB IPOCTHIX OOPTOBBIX KaHAJIOB

HU3MCPCHUS HA Oaze COBPCMCHHBIX MUKPOKOHTPOJUICPHBIX HJ'IaT(I)OpM;
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—  ONpeAeNieHUS TEXHHMYECKUX BO3MOXKHOCTEH U OCOOCHHOCTEH MONKIIOYCHUS U
B3aMMOJICHCTBHSI ~ Pa3MYHBIX  JIaTYMKOB WM  HCIOJHUTEIBHBIX  YCTPOHCTB  OOPTOBOTO
PaZMO’JIEKTPOHHOTO 000PYI0BAHUS;

- BBITIOJTHCHH A HECJIOXKHBIX CJICCElpHO-C60pO‘-IHBIX H DJICKTPO-paAuOMOHTAXKHBIX pa60T.

1.3. IIpoao/KUTEIbHOCTh YUeOHOW NPAKTHKHU

B coorBercTBUM C y‘le6HBIM IIJIAaHOM CIICHUAJIBHOCTH Ha IIPOBCACHUC yqe6H0171 IMPaKTHKHU

otBoauTCs 72 / 2 4acoB/HEAEND.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM ITPAKTUKHA

2.1. O0bem yueOHOM NPAKTHKH M BUbI Y4eOHOH padoThI

Buja yueOHbIX 3aHATHI, 00ecIeYNBAIOIIUX PAKTHKO- O0bem yacon
OPHEHTHPOBAHHYIO MOATOTOBKY (akagem.)
Bcero 3ansaTuii 72

B TOM 4HUCJIC:

JIEKITUHA 16
MpaKkTUYeCcKas 9acThb 56
HKCKYpCUH 0

[TpomesxyTounas arrecranus B popme qudpepeHInpoBaHHOTO 3a4€Ta




2.2. TemaTn4yecKMi IJIAH U COJAepPKAHME YUeOHOH MPAKTHKHU

Oo0bem Koabt
HaumenoBanue .
CopnepixaHue MaTepuaia 4acoB KOMIeTeHIu i
pa3esioB U TeM
(akagem.) | (OK, IIK)
1 2 3 4
BBoanoe / Cogaep:xanue yueOHOT0 MaTepHaJa: - -
opranmsanmuonHoe | 1 | Texnuka 6e30mMacHOCTH M OXpaHa Tpyla Ha pabodeM MecTe 1 OK 1
3aHsATHE
Paznea 1 IHoaroroBka u NpoBepKa TeXHHYECKOH OCHALLIEHHOCTH padoyero =
MecTa
Tema 1.1 Coaep:xanue y4edOHOro MaTepuaJja: = =
IMoaroroska 1 | IoaroroBka TEXHNYECKON TOKYMEHTAIIMH POEKTA. 1 OK 1,1TIK 3.1
TE€XHUYECKOH O3HaKOMJICHHE C KOMIJIEKTOM PHOOPOB M MHCTPYMEHTOB
AOKYyMCHTallMHA IIpakTHyeckue padoThl - -
IIPOEKTa 1 | Pacuer sHepronorpeGieHue NpruOOPOB B MPOSKTHPYEMOM 2 K 3.3
KOMILJICKCE
2 | Pa3paboTka MpUHIMIHATBEHBIX CXEM ISl peaiu3aliy npuoopHoro | 2 IK 3.1
KOMILJIEKCa
3 | Pacuer numHBI KaOeNbHON CETH U BEIOOD THIA COCIMHEHHS 2 IIK 3.1
pudopoB
Tema 1.2 Copaep:xanue y4yeOHOr0 MaTepHaJa:
Pa3paboTka IIpakTHyeckne padoThl - -
MPOCKTa Ha 1 | Pa3paboTka npoekra MakeTHOH miaThl B coBpeMenHoil CAIIP, 2 K 3.1
MAaKEeTHOH ILIaTe TPacCHPOBKA ILIATHI, MOJ00P PaJHOKOMIIOHEHTOB.
2 | Pabora c MaKeTHOH MJIaTON ISl IPOTOTHITUPOBAHUS 2 IIK 3.1
PaaAnO3IEKTPOHHBIX YCTPOUCTB 0€3 COSAMHEHMI MaifKon
3 | Pabota ¢ paano3neKTpOHHBIMH KOHTPOJIBEHO- H3MEPUTEITHHBIMHU 2 K 3.3
puOopaMu (MyJIETUMETPHI, OJIOKH MUTAHHUSA).
4 | MakeTupoBaHHUE U U3TOTOBJICHUE ICHCTBYIOIIEr0 MPOTOTHIIA 2 IIK 3.1
YCTPOMCTBA.
5 | COopka 1 U3rOTOBJICHUE MMPOTOTUIIOB M MAKETOB IIPOCTHIX 2 IIK 3.1
OOpTOBBIX KAHAJIOB M3MEPEHHS
Tema 1.3 Coaep:xanue yueOHOro MaTepuaJa: > =
Beinonnenue
MEXAHMYCCKIX I 1 Co6opka kopiryca HPI/I60pHOFO Komruiekca. OCHOBHBIE OTIepaIiy 2 TIK 3.1
crrecapHo- TPH MEXaHH1eCKOH coopke. ernneHHS: BUHTaMH. JKryToBKa
CGOOUHBIX PaGOT kabeeil. Tursl coenuHeHNs KabenbHON ceTH IPHOOPHOTO
komIuiekca. CO0pKa M JICKTPOMOHTAX.
IpakTnueckune padoThl > =
1 | Ilaifika pa3peMOB KaOeIbHOU CeTH 2 OK 2, TIK 3.1.
2 | OGxuMKa pa3beMOB KaOEIBHOH CeTH 2 OK 2, TIK 3.1.
3 | [IpoBepka HmastHBIX pa3bEMOB U YCTPOUCTB KOHTPOIBHO- 2 K 3.3
N3MEPHUTENbHBIMA HHCTPYMEHTAMH M ITpudopamu
4 | CnecapHas cOopka Kopryca MpOeKTUPYEMOTO PHUOOPHOTO 2 OK 2, OK 6,
KOMILIEKca MK 3.1.
5 | CnecapHas cOopka JaTYUKOB U IPUOOPOB HA KOPITYC 2 OK 2, OK 6,
K 3.1.
6 | IIpoBepka BBIMOJHEHHBIX CJICCAPHO-COOPOUHBIX PAOOT 2 OK 2, OK 3,
KOHTPOJIbHO-M3MEPUTEIHHBIMI HHCTPYMEHTAMHU M TPHOOPaMH. K 3.3
Paznen 2 BbinonHeHHe KOMIJIEKCHBIX CJ1€CAPHO-COOPOYHBIX H =
3JIEKTPOPAIMOMOHTAKHBIX padoT
Tema 2.1 Copaep:xanue yuyeOHOT0 MaTepuaJa: = =
PerynupoBanue >
V31108 IHbPOBBIX 1 | Cbopka y370B H arperaToB CpeIHel CII0KHOCTH 10 YepTeKaM " 2 TIK 3.1
HHDOPMAIHOHHO- TEXHOJIOTHAM C IPUMEHEHHEM cbopodHOTO HHCTpYMEHTa, [lalika
H3MEPHTEIBHBIX ANEKTPOCXEM CPEIHEN CIO0KHOCTH.
CHCTEM IIpakTnyeckue padoTnl = =




1 | Pa3paboTtka cxembl cTabUIM3aTOpa HAMPSIKEHHS, €0 cOOpKa U 2 IIK 3.1
naika.
2 | IIpoBepka BBIMOJHCHHBIX PAAMOMOHTAKHBIX PA0OT KOHTPOJIBHO- 2 IIK 3.3
N3MEPHUTENbHBIMH IpHOOpaMu
3 | Pa3zpabotka anroputMoB (YHKIIMOHHPOBAHUS BCEX CHCTEM, 2 K 3.1
yCTaHaBJIMBAEMBIX Ha MPUOOPHBII KOMILJIEKC
4 | Pa3paboTka mporpaMMHOTO KO/ JJIsl TECTHPOBAHUS OOPTOBOTO 2 OK 2
KOMIBIOTEPA yIPaBIECHUs
5 | Pa3paboTka mporpaMMHOT0O KoJa AJIsl TECTUPOBaHHS JaTunKa 2 OK 2
YTJI0BOI CKOPOCTH
6 | PaspaboTka mporpaMMHOro KoJa AJisl TECTUPOBaHHUs MarHutomerpa | 2 OK2
7 | Pa3paboTka mporpaMMHOTO KOZa JJIsi TECTUPOBAHHMS COJTHEUHBIX 2 OK 2
JIaTYNKOB
8 | Pa3paboTka mporpaMMHOT0 KOZa JJIsi TECTUPOBAHMS IBUTATEISI- 2 OK 2
MaxoBHKa
9 | TectupoBaHue 1 aBTOHOMHBIE HCIIBITAHUS] OOPTOBOTO KOMITbIOTEpA | 2 K 3.3
yIpaBJIEeHUs
10 | TectupoBaHHE ¥ ABTOHOMHBIE HCIBITAHUS JaTYNKA YTIOBOK 2 K 3.3
CKOPOCTH
11 | TectupoBaHHE W aBTOHOMHBIC UCTIBITAHUS MATHUTOMETpa 2 TIK 3.3
12 | TectupoBaHHE W aBTOHOMHBIC UCTIBITAHUS COJTHEYHBIX TaTYNKOB 2 11K 3.3
13 | TectupoBaHne 1 aBTOHOMHBIC UCTIBITAHUS IBUTATEISI-MaXOBUKA 2 11K 3.3
14 | KanmnbpoBKa JaTymka yIriaoBO# CKOPOCTH 2 MK 3.3
15 | KaimbpoBka MaranToMeTpa 2 MK 3.3
16 | KaimnbpoBKa COTHEYHOTO AaTUHKA 2 TIK 3.3
17 | OdopmieHre OTICTHON TOKYMEHTALIUH 110 pe3yabTaTaM 2 OK 2, OK 3,
TECTHPOBAHUS BCEX MPHOOPOB U TaTINKOB TIK 3.1
Pasnen 3 O¢opmienne OTYETHBIX JOKYMEHTOB 110 NPAKTUKE - =
Tema 3.1 Coaep:xanue yueOHOro MaTepuaJja: > =
TpeboBanus K — —
otbopMeHHIo I 1 | IlpaBuna oopMiIeHUS TOACHUTEIHHOH 3aIMCKH, CXEM, YePTeXKEH, | 2 IIK 3.1
odbopmeHHe PHUCYHKOB , Tabnu1, oQopMiIcHHE THEBHUKA MPAKTHKH.
OTUETA TI0 IIpakTnyeckue paboTnl s =
HPAaKTHKE 1 | Odopmienue U 3aiUTa OTIETA 2 OK 2, TIK 3.1
Bcero: 72 -




3 YCJOBUS PEAJIN3AIIAU ITIPOTPAMMBI YYEBHOM ITPAKTUKH
3.1. Bua, tun, ¢gopma nposeaeHusi 1 6a3a NPaKTUKH
Bua npaktuku — yyebHasl.
[IpakTuka mpoBOAUTCS KOHIEHTPUPOBAHHO.
Mecrom npoBeneHus yueOHou npaktuku sieisercs: ['YAIL 12 dakynbpreT, MockoBckuit

np., 1. 149 B.

3.2. TpeOoBaHusi K MHUHMMAJIBHOMY MAaTEPHUAJIbLHO-TEXHUYECKOMY oOOecnedyeHHu o

NPaKTHKHU
Ne 1t/ HanmenoBanne 00bEKTOB MaTepHaIbHO-TEXHHUECKOW 0a3bl PAKTUKH C
o 1/
nepeyHeM HE0OX0IUMOT0 000PYAOBaHUS
1 Jlaboparopuu, MacTepckue: ciecapHO-MEeXaHHUECKUEe MaCTePCKHUE.

O6opynoBanue B cooTBeTcTBUU ¢ Pacniopsikenuem nexana gakynprera CI1O Ne
11-CI1O0-01/21 ot 11.01.2021

3.3. UndopmanuonHoe odecnedyeHue NPaKTUKH
VYyeOHas mureparypa

1. ®erucos, I'. [1. Cpapka u maiika B aBHAIIMOHHOW IMPOMBIIIICHHOCTH : y4eOHOE mocodoue

Ut cpenHero npodeccnonansHoro oopazosanus / I'. I1. detucoB. — 2-e usM., Uctp. u
norn. — MockBa : HzmarensctBo IOpaiit, 2022. — 229 ¢. — (IIpodeccuonanbroe
oOpazoBanue). — ISBN 978-5-534-05769-0. — Tekcr : 2JeKTpOHHBIA //

Oo6pazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492886
Pecypcel cetn HTEpHET

1. DOnextpoHHBI (POHI MPABOBOM M HOPMATUBHO-TEXHUYECKON JOKyMEHTAIUU. - Pexum
nocryna: https://entd.ru/
Heo0OxoanmMoe nmporpaMMmHoe obecniedyeHne

1. cpena pazpabotku Arduino
[TepeueHb HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

1. http://www.consultant.ru - CnpaBouyno-npaBoBasi cuctema «Koncynbrant [Tmocy

2. http://www.garant.ru - CripaBodHo-1ipaBoBasi cuctema «l apanT».



4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB NPOXOXKIEHUA YYEBHOM
MMPAKTHUKH
4.1 ®opMa 0TYETHOCTH IO NPAKTHKE
OTtueTHas JOKYMEHTALM 110 IPaKTHKE 0053aTeIbHO JI0JKHA COJEePKATh!
— MHAMBUAYAJIbHOE 331aHUE HA IPOXO0XKIECHNUE IPAKTUKHY;
— OTYEeT, BKIIIOYAIOIIUI B ceO TUTYJIBHBIN JIUCT, COAEPIKATENbHYIO YacTh, CIIUCOK
UCIOJIb30BAaHHBIX HCTOYHHUKOB;
— aTTECTALlMOHHBIN JIUCT IO MTPAKTUKE 00yYarOLIETrOCs.
@®opMbl  MHAMBUYAIBHOTO

3aaaHuA, TUTYJIBHOIo0 JIMCTa OTYE€TAa II0 IIPAKTHKE,

arrecraimonHoro jgucra npenacrasieHsl B PJIO I'YAIL CMK 3.161.

4.2 KoHTPOJIb U OlIeHKA Pe3yJIbTATOB NMPOXO0KAeHUs MPAKTHKH

KOHTpoJIb U OlleHKAa pe3yIbTaTOB MPOXOXKACHHS YYeOHOW MPAKTUKU OCYIICCTBIISETCS
nperoaaBaTeseM MPH MPOBEICHUU MPAKTHUCCKUX 3aHATHH M J1TaOOpaTOpHBIX paboT, mpuema
OTYETOB, a TAKXKe caun TudHEepeHIIMPOBAHHOTO 3a4YeTa.

[Mporienypa omeHUBaHKs 0 YIeOHOW MPAKTHKE OCYIIECTBIIACTCS HA OCHOBAHUH JIAHHBIX
aTTECTAI[HOHHOTO JINCTA (XapaKTePUCTHKH MPOPECCHOHATIBHOM AeATSILHOCTH 00yUaroIerocs Ha

HpaKTI/IKC) C yKazaHHUEM BUIOB pa60T, BBIINTOJIHCHHBIX 06y‘IaIOH_II/IMC$[ BO BpEMA IMPAKTHUKH, HUX

06’BCMa, Ka4dyeCTBa UX BBIITOJIHCHUS.

OreHka pe3yabTaTOB MPOXOKICHUS YUCOHOM MPAKTHUKHU:

Pe3yabTaThl NPOX0KIEHUS PAKTHKHU
(¢bopMupyembIe KOMIIETEHIINH,
oCBauBaeMble YMeHHs1, MPUOOpeTaeMblii
NPaKTHYECKHI ONBIT)

@opmMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB

YMenus:

— YHTaTh NPUHIATHATEHBIE
JIEKTPUUYECKUE CXEMBI,

— OCYUIECTBJIATh COOPKY, SJEKTPOMOHTAXK
U PETYJIUPOBAaHUE Y3JI0B IIU(PPOBBIX
MH(POPMAIMOHHO- U3MEPUTENBHBIX CHCTEM
Ha 0a3e MHUKPOKOHTPOJICPHON
1aT(HOPMBI;

— HCII0JIb30BATh MPOrPaMMHBIE CpPE/ICTBA
JUIsL IPOTPaMMUPOBAHUSL, PETYITMPOBKH U
UCTIBITAHUN TPOCTHIX IU(POBBIX OOPTOBBIX
CHUCTEM,;

— paboTaTh C MAKETHOM TUIATOM JJIS
MPOTOTHUITMPOBAHUS PAAUOITIEKTPOHHBIX
YCTPOMCTB 0€3 COeTUHEHUH MalKOI;

DKcrepTHas OLIEHKA, PEeICHHE CUTYallHOHHBIX
3a/1a4, U3rOTOBJIEHHE TOTOBOTO MPOIYKTa,
MTOJIHOTA M CBOCBPEMEHHOCTh IPEIOCTABIICHUS
0Tu€Ta 10 MPAKTHKE, €T0 COOTBETCTBUE
3aJIaHUIO Ha TIPAKTHKY, 3alIUTa OTYETA.
Cucrema oTMeTOK B Oamtax (2, 3,4, 5) 3a
Ka)XJIyIO BBITIOJTHEHHYIO pa0oTy, HA OCHOBE
KOTOPBIX BBICTABIISIETCSI HTOTOBAst OTMETKA.
Or1eHKa 3anuThl 0TYETA: CHCTEMA OTMETOK B
bamax (2, 3,4, 5).
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— paboTaTh C PAIHOIIEKTPOHHBIMU
KOHTPOJILHO-U3MEPUTEILHBIMU MPUOOpaAMHU
(MyJIBTUMETPBI, OCITUILIOTPadBbI,
TeHEepaTOPhI, OJIOKU TTUTAHHUS );

— BBINOJIHATH PAJAMOMOHTKHBIC PaOOTHI;
— OCYHIECTBIISATH MIPOBEPKY BBITOJIHEHHBIX
PalMOMOHTAXHBIX PAabOT KOHTPOJIHHO-
WU3MEPUTEIBHBIMUA IPUOOPAMHU.

[IpakTHUeCcKuii OMBIT:

— COOpPKHU ¥ U3TOTOBJICHUSI IPOTOTUIIOB U
MAaKETOB MPOCTHIX OOPTOBBIX KaHAIOB
M3MEpEeHHS Ha 6a3e COBPEMEHHBIX
MHUKPOKOHTPOJUICPHBIX ILIATHOPM;

— OIpeACIICHUs] TEXHUYECKUX
BO3MOXKHOCTEH U OCOOCHHOCTEH
MOJKIIFOUCHUS M B3aUMOICHCTBUS
Pa3IUYHBIX JATYMKOB U UCIIOJHUTEIbHBIX
YCTPOUCTB OOPTOBOIO PAHUOIEKTPOHHOTO
o0opymoBaHUs;

— BBINOJHEHUS HECJIOXKHBIX ClIeCapHO-
COOPOYHBIX ¥ IJIICKTPO-PATUOMOHTAKHBIX
pabor.

KoHTposb paBMIIBHOCTH U KauecTBa
BBITTOJIHEHUS TPAKTHYECKUX 3aTaHU.
KoHTposb BHINOTHEHUS HHIUBUAYATIbHBIX U
IPYIIIOBBIX 3aJaHUM.

Omnenka mproOOpPETeHNUS MPAKTHIECKOTO OTIBITA:
(npuoOpeTéH-He NpUOOPETEH).
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