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A. I'. BopoHii0B

PABOYAS ITPOI'PAMMA
NPAKTUKH

IIpakTuka [Ipon3BoacTBeHHas NpaKTHKa (HAy4YHO-UCCIEI0BaTeNIbCcKas padoTa)
s Hanpasiaenus 11.04.04 DnekTpoHKMKa M HAHOAIEKTPOHUKA

YpoBenb Marucrparypa

Marucrepckas nmporpamMmma H&HOBJ’ICKTpOHI/IKaZ KBAHTOBBIC TCXHOJIOTUHN U MaTCpUaJibl

dpopma o0OyueHust ouHas

kaenpa-pa3padorunk Ousrka HAHOPA3MEPHBIX CUCTEM

PaGouas nporpamma coctasiena B coorBeTctBuu ¢ @PI'OC BO no HanpaBieHUIo

nonrotoBku 11.04.04 DnexkTpoHUKa U HAHOXJIEKTPOHUKA, YTBEPKAEHHBIM MPUKA30M
Muno6puayku ot 22.09.2017 Ne 959

Pazpabotuuk nmporpamMmel,
K.(pu3.-Mar.H., 10II., TOIEHT

0 yHiBepeHTeT

YenssOMHCK

C. A. Co3bIkuH



1. O0mas xapakTepucTUKAa

Bua npakTuku
[IpousBoacTBeHHAas

Tun npakTuku
HAy4YHO-UCCJIe0BaTelIbcKas padota

®opma npoBeaeHUust

JIMCKPETHO 110 ITEpUOIaM IPOBEICHUS TPAKTUK

Ieab NpakTUKHU

L[GJ'II)IO IIPAKTUKHU ABJIACTCA OCBOCHUC MCTOAUKH ITPOBCACHUA I/ICCJ'IGI[OBaHI/Iﬁ I10

BBIOpAHHOUN TEMaTHUKE

3agaum npakTUKU

Bri6parh MeTOIMKY TTPOBENICHUS UCCIEIOBAHMS.
[IponsBecTr HACTPONKY HHCTPYMEHTA NPOBEAECHHUS UCCIICIOBAHUSL.

[TonyuuTh npenBapuTEIbHBIE PE3YIIBTATHI.

Kparkoe cogepxxanue npakTuKU

Pabora ¢ HayuyHO! 1 TEXHUYECKON JTUTEPATyPOI.

OcBoeHune CTaHJapTHBIX METOIUK MPOBEJCHUS UCCIIEIOBAaHNN B BRIOPAHHOW 00JaCTH.
HacTpoiika "HCTpyMEHTOB JJIs1 TPOBEACHUS UCCIIEIOBAHUS.

[TonyueHnne npeBapUTEIbHBIX PE3YJIBTATOB MO TEMATUKE BBIITYCKHOW KBATU(PUKAIIMOHHOM

paboTHL.

Odopmienue 1 3anmTe oTYeTa MO MPOJICTaHHON padoTe.

2. Komnerenuuu ody4yawmerocsi, opmupyeMbie B pe3yJbTare MPOX0KIeHMSI

NPaKTUKH

Iliianupyembie pe3yiabTarbl 0ocBoeHus OI1
BO

ILi1anupyemblie pe3yJbTarbl 00y4eHUs IPH
NMPOXO0KACHUM NMPAKTUKH

[TK-3 CriocoOeH K opraHu3aium,
MIPOBEACHUIO M PyKOBOJICTBY
PKCIICPUMEHTAIbHBIMH HCCIICIOBAHUSIMU C
MPUMEHEHUEM COBPEMEHHBIX CPEJICTB U
METOJI0B

3HaeT:OCHOBHBIE SKCIIEPUMEHTAIIbHBIE
METOJIUKH, UCTIOJIb3yeMbIe B 00JIaCTH CBOUX
Hay4YHbIX HHTEPECOB

YMmeeT:OpraHu3oBbIBaTh U CTaBUTh
AKCIIEPUMEHTHI 10 MPOBEPKE BBIIBUHYTHIX
TUTIOTE3

MeeT npakTuyeckuil onbIT: OCyIeCTBICHHUS
1 PyKOBOJICTBA DKCIIEPUMEHTAIIBHBIMU
MICCJIEIOBAHUSIMMU T10 OT/ACJIBbHBIM 33J1a4aM




3. MecTto npaktuku B cTpykrype OII BO

Ilepeyens npeamecTBYOINX JucHUIINH, [lepeueHb mocjaenyomux JUCIHUAIIINH,
BHJI0B padoT BHJIOB padoT

TBepI[OTeJ'IBHBIC WHTCJJICKTYAJIbHBIC JaTYHKH|

TpebGoBaHMs K «BXOIHBIM» 3HAHUSAM, YMEHUSIM, HABBIKAM CTYIEHTa, HEOOXOAUMBIM JIJIs
IPOXOKJICHUS TAHHOM MPAKTUKU U PUOOPETEHHBIM B PE3YJIbTaTe OCBOCHUS
PEAIECTBYOIINUX TUCIUILIINH:

JAucuuriuaa TpedoBanus

3Haet: [IpuHMnIBl pabOTHl TBEPAOTEIBHBIX JATYUKOB
YMeet: BoiOuparb TBepAOTEIbHBIE TATYUKHU JJIS
[pelIEHNs KOHKPETHBIX 3a7a4

lIMeeT mpakTudeckuil onbIT: OnpenencHus
NapaMeTPOB TBEPAOTEIbHBIX JATYUKOB

TBEepIOTENbHBIC HHTEIICKTYaIbHBIE
TaTIYnKNA

4. O0bEéM NPpaAKTHUKH
OO6m1ast TpyAI0€MKOCTh IMTPAKTUKH COCTABIISIET 3a4ETHBIX eauHuIl 9, yacoB 324, Heaens 16.

5. CTpykpypa u conepkaHue NPpAKTUKH

Ne paznena | HammeHoBaHMe WJIM KPpaTKoOe coep:kaHue Bujaa pador Ha | Kou-Bo

(Tama) NMPAKTHKE 4acoB
1 PaboTta ¢ HayYyHOU ¥ TEXHUYECKOU JTUTEPATYypOi 30
) Br160p METOIUKH HCCIIEAOBAHNS M HACTPOKAa MHCTPYMEHTA 53
MPOBEACHUS UCCIICIBOAHMSL.
3 [IpoBenenue uccnenoBanus no remaruke H1P 200
4 Odopmienue oTdeTa Mo nMpojaeIaHHON padoTe. 3amura 36
oTYeTa.

6. @opMbI OTYETHOCTH 110 MPAKTHKE

[To oxOHYaHWIO TIPAKTHUKH, CTYICHT MPEA0CTABISAET HAa Kaeapy maKeT JOKYMEHTOB,
KOTOPBIN BKIIIOYAET B CEO:

- THEBHUK TIPOXOXKICHUS MTPAKTUKH, BKJIIOUAs HHANBUIYyaIbHOE 3a]JaHIC U
XapaKTEPUCTUKY pabOThI MPAKTUKAHTA OPTaHU3aIHCH;

- OTYET O POXOXKJICHUN TIPAKTHKH.

®opMBbI TOKYMEHTOB YTBEPKJICHBI pacOPsSHKCHUEM 3aBeyroIero kadeapoit ot
08.06.2021 Ne306-02/01- 37.

7. ®oH/1 OLIEHOYHBIX CPEICTB /1JIs NMPOBeAeHHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTAlUM 00yYAaKIIMXCS M0 MPAKTHKE

Bun npomexxyTouHo# arTectaunu — 1uppepeHupoBaHHbii 3aueT. KoHTpoib kauecTBa
OCBOEHHs 00pa30BaTEIbHON TPOrPaMMBbI OCYIECTBISETCS B COOTBETCTBUH ¢ IlonoxeHneM



0 6aHHBHO-pCﬁTHHFOBOﬁ CUCTCMC OLICHUBAHUA PC3YJIBTATOB yqe6H0171 JACATCIBbHOCTH

00y4Jaronuxcs.

7.1. Koutpoabubie meponpusitus (KM)
ITopsinox
YuaureiBaercs B [TA

Bec|Makc.0au
HAYHUCIIEHUA 0aIOB

No Haspanue
Kl\_/I Cemectp| Bua koHTpOs KOHTPOJILHOTO
MEpOIPUSITHS
4 Gaina:

MpeICTaBICHHAS
MCTOJIMIKA HMEET

DJIEMEHTEI
HOBM3HEI. 3 Oaiia:
MpeICTaBICHHAS

METOINKA
YYUTHIBACT
nepeaoBbIe
MUPOBBIC MPAKTHKHU.
2 Oata: METOIMKA
MIPOBEICHHUS
HUCCIICA0BaHUS

n
Texymuii Oruet "MeToauka ycTapena, B [ depeHImpoBarHbIii
MIPOBEICHUS 4 Hacrosiuiee Bpems [
ee y)Ke He TIPUHSITO

1 2
KOHTPOJIb "
UCCJIEJOBAHUS
OpUMeHsTh. 1 6at:
METO/IMKA U3JI0KEHA

MOBEPXHOCTHO, YTO
HE II03BOJISCT
OLICHUTH €C B

nosHoi mepe. 0
0aJIOB: OTUET HE
MIPEACTABICH WX
€ro COJEp>KaHUe HE

COZIEPIKUT

OIIMCaHHS

METOIMKH

HCCJIEIOBaHUML.

3 Gajia: OTYET

COJIEPIKUT

ONHUCAaHME PEIICHUS

CTYJICHTOM OJIHOU

WJIM HECKOJIbKUX

3a/1a4 BBIITYCKHOM

KBaTM(UKAIIMOHHON

. } Oruer paboTsl. 2 Gama: - }

eKymuii |, OTYET COACPKHUT |muddepeHIITPOBAHHBIN

2 2 KOHTPOJIb Hpez[BapnTenL"Hme 3 ormcaﬂﬁe ’ ’

pe3yJbTaThl
HCCJICIOBaHUS,
BBIIIOJIHCHHOT'O
CTYACHTOM.
HccnenoBanue He
SIBIISICTCS
3aKOHYEeHHBIM. He
pellieHa HU OJTHAa U3
3agad BKP. 1 6amn:

3a4CT




OTYET CONIEPIKUT
OICaHUE
UCCJICTOBAHMSI,
BBITIOJIHEHHOTO C
UCTIOIh30BaHHEM
BBIOpaHHOU
CTYJIEHTOM
METOJTUKH,
MIPUBEIEHHOTO B
JTUTEPaTypPHBIX
nucToyHukax. 0
0aJIoB: OTUET HE
MIPEJICTABJICH WU
HE CONIEPIKUT
UH(OPMAITUH T10
TEeMaThuKe
UCCJICTIOBAHUS.

4 6amnoB: OtueT
BBIIIOJIHEH Oe3
OIIINOOK, €T0
cojiep)KaHUe TOJTHO,
B XOJI€ 3aIUTEI
CTYJICHT BEPHO
OTBEYaET Ha
BOMpPOCHL. 3 ana:
HesnauurenbHble
OIINOKHU B
odopmiieHnn
oT4YeTa Win

[IpomesxyTouHast
aTTecTanus

Iloaroroska u
3aIMra oT4YeTa o
HUP

HCTOYHOCTH B
OTBE€Tax Ha
3aJaHHBIC Ha

nudGepeHIpoBaHHbII
3a4eT

3aIUTE BOIIPOCHI. 2
Oamna: Hemonnoe
coZiep)KaHue OTYeTa
HJIM OIIMOKH B
OTBETax Ha
3aJaHHbIE Ha
3aIlMTe BOIPOCHI. |
Oasa:
SHAYNTEIIHLHBIC
OIIINOKHU B
odopMIeHUHN
OTYeTAa.

7.2. Illpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

[IpomexxyTouHas arrectamys IPOBOAUTCS B (pOpME BBICTYILJIEHUSI HA CEMUHAPE C
IIPE3EHTALMEN TTOJTYUYEHHBIX B XOJE IPAKTUKHU PE3yJabTaToB. [IpoxoxkaeHne MeponpusaTus
IPOMEXYTOUYHOM aTTecTaluu sABJseTcs 00a3arebHbIM. OrpaHUYeHue 0 BpEMEHH Ha
Ipe3eHTalu0 padoThl: 5 MUHYT. B Xoz1e npe3eHTaluu 3anpemaercs noiab30BaThCs
IEYaTHBIMU WJIN 3JIEKTPOHHBIMU MaTepuanamu. Bes HeoOxonnMmas onopHast uH(popmanus
JI0JDKHA coJieprKaThesl Ha cinaijax. [locie okoHYaHMsl BBICTYIUIEHUSI CTYAEHTY MOTYT OBITh
3aJlaHbl BOIIPOCHI 110 MPOJIETAHHON UM padoTe.



7.3. OnleHOYHbIE MATEePHAJIbI

Ne
Komnerennuu Pesynbrarer 00ydeHus KM
123
MK-3 3uaeT: OCHOBHBIE HKCIIEPUMEHTAIbHbIE METOANKH, UCIIONIb3yeMble B 00IaCTH CBOMX L
HAY4YHbIX HHTCPCCOB
[K-3 'YMeeT: Oprann3oBbIBaTh U CTABUTH SKCIIEPUMEHTHI 110 IIPOBEPKE BBIABUHYTHIX nn
TUIIOTE3
K3 Hmeet npaktuyeckuid onbIT: OCyIIECTBICHUS U PyKOBOJICTBA KCIIEPUMEHTAIbHBIMU nn
NCCIICAOBAaHUAMMU 110 OTACJIIBHBIM 3aJadyaM

Tumnossle KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
MPUITIOKCHUAX.

8. YueOHO-MeTOAMYECKOE M MH(POPMAIIMOHHOE O0ecTiedeHue NMPAKTUKH
IleuaTHas yueOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs Tumepamypa:

He npenycmorpena

0) OononHumenvbHas Iumepamypa:
He npenycmorpena

U3 HUX MemooudecKue yKazanus 0as camocmosamenvpHol pabomsi cmyoeHma:
1.  KoMIbroTepHBIE METOBI MOJICIMPOBAHKS MaTepUajIoB

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas TI0OKYMEeHTaIlus

Bun HanmenoBanue pecypca B

. bubnuorpaduyeckoe onrcanue
JUTEpaTyphbl AIIEKTPOHHOM (opme

JlutepaTypa 1o TeMaTUKe UCCIEA0BaHUS

1 |OcHoBnas nuteparypa |eLIBRARY.RU https://www.clibrary.ru/

JlonomHUTENbHAS . . JIuteparypa 1o TeMaTHKe HCCIICTOBAHUSL.
ScienceDirect . )
MTepaTypa https://www.sciencedirect.com/

9. UndopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MPH MPOBEAeHNH MPAKTHKHU

[lepeyeHb MCTIONIB3YEMOTO TPOTPAMMHOTO 00ECTICUCHHUS:
1. -Microchip-MPLAB IDE(6eccpouno)
2. -SimullDE(6eccpouno)
3. STMicroelectronics-STM32CubeM X (6eccpouno)

[Tepedyens nCmoOIL3yeMbIX HHOOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:
Her

10. MarepuabHO-TeXHUYECKOe 00ecredeHne MPAKTUKH




OcHoBHOe 000py10BaHME, CTEHIbI, MAKETHI,

MecTo
O — Aapec mecTa KOMIILIOTEPHAsI TEXHUKA, IPEIyCTAHOBJICHHOE
p NMPOXOKAE€HUA | MPOrpaMMHOe o0ecneueHue, odecrnedyuBaoIue
NMPAKTUKH

IMPOXO0KACHUEC NPAKTUKH

[lepcoHanbHbIE KOMIBIOTEPHI C TOCTYIIOM B
luTepHer, onepannonHas cucrema Ubuntu,
Kadenpa "®duszuka 454080, SimullDE(6eccpouno), Microchip-MPLAB
HaHOpa3MepHbIX  [ensOuHck, np. [[DE(6eccpouno), STMicroelectronics-
cucteM" IOYpl'Y um.Jlenuna, 85 [STM32CubeMX(6eccpouHo), 1aboparopHbie

ctenabl "[IporpaMMmrpoBaHre MUKPOKOHTPOJLIIEPOB
ATMega8535".




