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A. I'. BopoHii0B

IIpakTuka [Ipon3BoacTBeHHas NpaKTHKa (HAy4YHO-UCCIEI0BaTeNIbCcKas padoTa)

s Hanpasiaenus 11.03.04 DinekTpoHKMKa M HAHOAIEKTPOHUKA
YpoBenb bakanaspuar

l'[pO(l)I/I.JII) NNOATrOTOBKH HaHOBJ'IeKTpOHI/IKaZ IMPOCKTHUPOBAHUC, TEXHOJIOTUA, IPUMCHCHHC

dpopma o0OyueHust ouHas
kaenpa-pa3padorunk Ousrka HAHOPA3MEPHBIX CUCTEM

Pabouas mporpamma cocrasieHa B coorBerctBuu ¢ ®I'OC BO 1o HanmpaBieHUIO
nonrotoBku 11.03.04 DnexkTpoHUKa U HAHOZJIEKTPOHUKA, YTBEPKAEHHBIM MPUKA30M

Muno6paayku ot 19.09.2017 Ne 927

Pazpabotuuk nmporpamMmel,

K.(pu3.-Mat.H., TOIEHT

YenssOMHCK

H. C. dropsruna



1. O0mas xapakTepucTUKAa

Bua npakTuku
[IpousBoacTBeHHAas

Tun npakTuku
HAy4YHO-UCCJIe0BaTelIbcKas padota
®opma npoBeaeHUust

JIMCKpETHO MO BUAAM MPAKTUK

Ieab NpakTUKHU

[Tonyuenne npodeccroHaIbHBIX YMEHUH U OTIBITa CAMOCTOSTEILHON HAYYHOH HJIU

IIPOEKTHOM JEATEIBbHOCTH.

3agaum npakTUKU

1) Coop u ananu3 nHGOpMAIIUU TSl PEIICHUS TTOCTABICHHBIX HAYYHBIX WU

IMPAKTUICCKHUX 3aa4.

2) Ilony4denus: HaBbIKa MIPAKTUYECKON JEATEIbHOCTH MPU PEIICHUH MOCTABICHHBIX 3a]1a4.

3) OdopmiieHne pe3yabTaToB pabOTHI B BUJIE
HOPMAaTUBHBIX JOKYMEHTOB.

Kparkoe conep:kanne npakKTHKH

OoT4YCTa, COOTBCTCTBYOIICTO Tpe6OBaHI/I$IM

B xone mpakTtuku ctyaeHT paboTaeT HaJ MPOEKTOM, NMPEACTaBICHHBIM Kadeapoil uiu
BBIOpaHHBIM caMoCTOATeNbHO. Kak mpaBuiio cTyneHTsl paboTaroT B rpymnmnax 2-3 uenoBeka.
Pabota ¢ Hay4yHOI ¥ TEXHUYECKOU TUTEPATYPOH.

Pewrenne 3amaun, moCcTaBIEHHON PYKOBOAUTEIEM IIPAKTUKH.

OdopmiteHre oTueTa MPakTUKK U €ro 3allUTa.

2. Komnereniun ody4yaromerocsi, (popMupyemMbie B pe3yJbTaTe MPOXoKIeHUs

NPaKTUKH

ILnanupyembie pe3yabTarbl 0ocBoeHus OI1
BO

Ili1anupyemblie pe3yJbTarbl 00y4eHUs IPH
NPOX0KACHUM NPAKTHKH

[1K-1 CiocobeH cTpouTs mpocTeiime
(buznuecKue U MaTeMaTHYeCKUe MOICIIN
MprOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK
PIICKTPOHUKH W HAHOAJICKTPOHUKH
pa3TUIHOTO (PYHKIIMOHATHLHOTO HA3HAYCHHSI,
A TaK)Ke MCIOJB30BaTh CTAaHIAPTHHIE
MIPOrPaMMHBIEC CPEICTBA UX KOMITBIOTEPHOTO
MOJICTTUPOBAHMSI

3HAeT:0CHOBHBIE MIPOTPAMMHBIE MPOIYKTHI U
MH(OPMAIIMOHHBIE TEXHOJIOTHH,
HeoOxonuMble 111 paboTsl npoBeaeHust HUP

YMeeT:uconbp30BaTh MPOrpaMMHOE
oOecrnieueHre B yueOHON M HAyYHO-
MICCIIEIOBATEIbCKON IESITETTbHOCTH

lMmeeT npakTuyeCcKui
OIBIT:CAMOCTOSITEIILHOIO IIOMCKA U aHAJIN3a
TpeOyeMoil HHPOpPMALIUK U3 Pa3IMYHbIX

MCTOYHHUKOB




3. Mecto npakTuxku B ctpykrype OII BO

Ilepeuenn npeamiecTBYOIMX AUCHUILINH,| [lepeyeHb mocsexyOmMX TUCHHUILIMH,

BHJIOB padoT

BHJIOB padoT

BrruuciaurenbHas MaTeMaTruKa
Teopus QyHKIUN KOMITJIEKCHOTO
[IEPEMEHHOTO

KBaHTOBas MEXaHUKa
KOMIIbIOTEpHBIE CETH U CUCTEMBI

BrrauciaurenbHas 3J1EKTpOAMHAMUKA
BBeneHue B TBEpAOTEIBHYIO 3JIEKTPOHUKY

CrieniuanbHble TJIaBbl KBAHTOBOM MEXaHUKHU
VpaBHEeHUsT MaTeMaTHUeCKON (hU3UKU
BBeneHue B KBaHTOBYIO 00pabOTKy
H(bOpMAaIIH

du3uka KOHICHCHPOBAHHOTO COCTOSTHHS
[IporpaMMHBIE CHCTEMBI HHKEHEPHOTO
aHaIM3a

CxeMoTexHUKa U POBBIX YCTPOICTB
Craructudeckast Gu3nKa

@du3uka U TMarHoCTUKA IOBEPXHOCTH

TpeboBanus K «BXOIHBIMY» 3HAHUSAM, YMEHUSIM, HABBIKAM CTYJICHTA, HEOOXOAMUMBIM JIJIs
IPOXOKICHUS TAHHOUW MPAKTUKU U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS

MpCACCTBYIOINX OUCIUIIIINH

JAncuumiuna

TpeboBanus

BBeneHue B TBEPIOTENBHYIO
DIIEKTPOHUKY

3HaeT:

'YMeeT: cTpouTh PU3nyecKre U MaTeMaTH4eCcKue
MOJICITN MOJIEJIEH, y3710B, OJIOKOB TBEPIOTEIbHON
PIIEKTPOHUKH

MMeeT NpakTUYeCKHUM OIIBIT:

KOMHLI-OTepHLIG CCTH U CUCTCMBI

3HAET: NPUHLIMIIBI TPOSKTUPOBAHUS U HACTPOUKHU
KOMIIBIOTEPHBIX CETEU U CUCTEM

YMmeer:

lMeeT NpakTUYECKU ONBIT:

KBaHTOBasi MEXaHHUKa

3HAET: MOJIOKEHUS] KBAHTOBOW MEXAHUKH,
HE00X0IUMBbIE AJI MOCTPOCHUS (PU3UUECKUX U
MaTeMaTUYeCKUX MOJIeNIM MOJIETIEH, Y3JI0B, OJIOKOB
PIIEKTPOHUKH W HAHOBJIEKTPOHUKHU PA3JIMYHOTO
(YHKITMOHAIBHOTO Ha3HAYEHUS

Y™meer:

MeeT npakTUYeCKHUM ONBIT:

BeramucnureaprHas
PIEKTPOAMHAMUKA

3HACT: MOJ0KEHUS BEIYNCIMTCILHOU
PIIEKTPOJIMHAMUKH, HEOOXOIUMBIE JIJIsl TIOCTPOCHHUS
(bU3nYeCKUX U MaTeMaTUYECKUX MOJIEIU MOJICIICH,
Y3JI0B, OJIOKOB 3JIEKTPOHUKH ¥ HAHORJIEKTPOHUKHU
Pa3IMYHOTO (PYHKITMOHATIHLHOTO Ha3HAUYCHUS
‘YMeerT:

IMeeT mpakTU4eCKUii OBIT:

BroruncnurenbHas MaTeMaTHKa

3HACT: AJITOPUTMBI BBIYUCIUTEIIBHON MAaTEMaTHKU
HEO0OXOMUMBIE JJISI IOCTPOCHUS (PU3UIECKUX U
MaTeMaTHYECKUX MOJCIIA MOJIEeTIEH, Y3JI0B, OJIOKOB

PJICKTPOHUKH M HAHOJJICKTPOHUKHW PA3JIMIHOI'O




(hyHKIIMOHAIPHOTO Ha3HAYEHUS

YMmeer:

MMeeT NpakTUYeCKHUM OBIT:

3HACT: MOJIOXKEHUS TeOPUHU (QYHKITUNA KOMIUIEKCHOTO
[epEMEHHOT0, HEOOXOIUMBIE JIJIsl TOCTPOCHHUS
(bU3MYECKUX U MaTEMaTUYECKUX MOJIEIU MOJICIICH,
y3JI0B, OJIOKOB 2JIEKTPOHUKH M HAHOAJICKTPOHUKU
Pa3IMYHOTO (PYHKITMOHATILHOTO Ha3HAUYCHUS

‘YMeerT:

IMeeT mpakTU4eCKUii OBIT:

Teopust GyHKIIUN KOMILIEKCHOTO
ePEeMEHHOTO

4. O0bEéM NPaAKTHKH
OO6mast TpyA0€MKOCTb MPAKTUKU COCTABIISAET 3a4eTHBIX euHuI] 3, yacoB 108, Henens 2.

5. CTpykpypa u conepkaHue NPAKTUKH

Ne pa3znena HaumeHoBaHue WK KpaTKoe copep:xanue suaa pador | Kou-Bo
(3Tama) Ha NPAKTHKE 4acoB
1 Br16op 3amaun, hopmynupoBka 3aganus u rpaduka pador 27
2 PaboTa HaJl TPOEKTOM 54
3 OdopmieHue oTuera 27

6. @opMbI OTHETHOCTH IO MPAKTHKE

[To oxOHYaHMIO MPAKTUKH, CTYICHT MPEAOCTaBIsAET HAa Kaeapy maKeT JOKYMEHTOB,
KOTOPBIN BKJIIOYAET B CEO:

- THEBHUK MIPOXOXKJACHUS MTPAKTUKH, BKIIIOUAst HHANBUAYyAIbHOE 3aJJaHHE U
XapaKTepUCTUKY paboThl MPaKTUKAHTA OPraHU3aIHei;

- OTYET O MPOXOXKIEHUH MTPAKTHUKH.

®opMbl JOKYMEHTOB YTBEP:K/I€HbI paCIOPSKEHUEM 3aBeyI0Iero kadeapoil ot
08.06.2021 Ne306-02/01-37.

7. @oH OLICHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYUIEr0o KOHTPOJIA YCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAlUM 00y4AaK0IIMXCS 10 MPAKTHKE

Bun npomesxyTouHoii artectanuu — nuddepeHimpoBantbii 3auet. KoHTposias kauecTBa
OCBOEHUSI 00pa30BaTEIHHON MPOTPAMMBbI OCYIIECTBISETCS B COOTBETCTBUM C [lomoxkeHnem
0 0aJUTbHO-PEHUTHUHTOBOM CHCTEME OIEHUBAHMSI PE3YJIETATOB YUCOHOU e TEIHHOCTH
oOyJarommxcs.

7.1. KouTpoabHabie meponpusitusa (KM)

HasBanue
Ne ITopsaox HauucaeHUs
Cemectp| Bun xouTposs | kouTponbHOro [Bec|Makc.6an YuuteiBaetcs B [TA
KM 0aoB
MEPOTIPUSITHS
1 4 Texymnmii Ouenka 1 5 OOmmii 6amn3a  |[muddepeHpoBaHHBIN
KOHTPOJIb  |aHAJTUTUYECKOTO KOHTPOJIbHOE 3a4yeT




o030pa
JIUTEPATYPBI

MEpPOTPHSITHE
CKJIa/IbIBAETCS U3
CIIeTYFOIIINX
nokasarenei. [TomHora
MIPUBEACHHBIX B 0030pe
cBeneHui: 1 0asr.
AKTyaJIbHOCTh
MPUBEIACHHBIX B 0030pe
cBeneHuid: 1 Gam.
SICHOCTB U3NOXKEHNUs
marepuana: 1 Gam.
I'pamoTHOCTH
odopmieHus
Matepuana: 1 6amr.
CaMocCTOsSTENbHOCTh
BBIMIOTHEHUS paboThI: 1
Oas.

Texymui
KOHTPOJIb

Brinonnenue
3aJaHusa
MPaKTUKHU

CryneHT nomyvaet
0aJuIbl 32 OTYET O
MIpoJieIaHHON paboTe
1o npakTuke. 0
6aJuIoB, €CIIN OTYET
odopMIIeH HE TIO
TpeOOBaHUAM HITH
coziep)kaHue He
COOTBETCTBYET
IIOCTaBJIECHHON 3a7aue.
Coneprkanue: 2 Oasia
- OTYET CONCPKUT
OCHOBHBIE 3TaIlbl
MIPOJICITAHHON PabOTHI;
1 Gam - oTuer
U3JI0KEH
MOBEPXHOCTHO.
Pesynprarel: 2 6amna -
pe3yJIbTaThl
COOTBETCTBYIOT LIEJH U
3a/lauaM MPaKTHKH,
BBIBOJIBI OTPAXKAIOT
HaBBIKH, TIOJTyYE€HHbIE
B pe3yabrare
MPaKTUYECKOI paboThI;
1 Gan - pe3yabprarsl
c(hopMyITUpOBaHbI
HeueTko; 0 OanoB
pe3ynbTaThl He
COOTBETCTBYIOT LIEJH U
3a/1auaM MPaKTHKU

nudepeHIpOBaHHBIH]
3a4eT

[IpomexyTouHas
arTecTauus

3ammra oTdera

4 6amna: Otyer
BBIIIOJTHEH 0O€3
OIIINOOK, €r0
cojiepKaHUe TOJTHO, B
XOJI€ 3alIUTHI CTYACHT
BEPHO OTBEYACT Ha
BOMPOCHL. 3 Oanna:
Hes3naunTensHblie

G depeHIIMPOBaHHBIH]
3ayeT




OIIIMOKH B
opOpMIICHUH OTUYETA
WA HETOYHOCTH B
OTBETAax Ha 3aJaHHEIE
Ha 3alIUTe BOIPOCHI. 2
6anna: HemomHoe
COJIEp)KaHUE OTYeTa
WJIHM OIIIMOKH B OTBETAX
Ha 3aJaHHBIC HA
3alIuTe BOMPOCHI. |
Oaia: 3HauUTEIbLHBIE
OIMOKY B
¢ hepeHIIMPOBAHHBIT
3a4eT opopMICHUN
OTYeTa.

7.2. llpouenypa npoBeaeHusi, KpUTEPUH OLlEeHUBAHUSA

[IpomerxyTouHas arrectaius IPOBOAUTCS B (pOpME BBICTYILJICHUSI HA CEMUHAPE C
IIPE3EHTALMEN TTOTYUYEHHBIX B XOAE MPAKTUKHU PE3YIbTaToB. IIpoxoxkaeHne MeponpusTus
IPOMEXYTOUYHOM aTTecTaluu sBJsieTcs 00sa3arebHbIM. OrpaHuyYeHue 10 BpEeMEHH Ha
Ipe3eHTalMIo padoThl: 5 MUHYT. B X01€ npe3eHTanuu 3ampemaercs noiab30BaTbCs
IeYaTHBIMU WJIN 3JIEKTPOHHBIMU MaTepuanamu. Bes HeoOxonuMmas onopHast uHpopmanus
JI0JKHA coJieprKaTbesl Ha cinaijgax. [locine okoH4aHust BHICTYIUIEHUSI CTYAEHTY MOTYT OBITh
3aJlaHbl BOIIPOCHI 110 MPOJIETAHHON UM padoTe.

7.3. OneHo4YHbIe MATEPUAJIBI

Ne
KomrieTeHum Pesynbrarsl 00yueHus KM
123
MK-1 3HaeT: OCHOBHbIE IPOTPaMMHbBIE TPOAYKTHI U HHPOPMAIIMOHHBIE TEXHOJIOTHH,
HeoOxouMble 17151 paboThl nnposeaeHus HIP
MK-1 Ymeer: HCTIONb30BATH NIPOTPAMMHOE obecrnieyeHue B yueOHON U Hay4qHO-
MCCIIEIOBATENBCKON NEATEIbHOCTH
K- VMeeT mpakTUYEeCKH OTBIT: CaMOCTOSITEIBHOTO MTOUCKA M aHAIM3a TpeOyeMoit
MH(QOPMaIUH U3 PA3INYHBIX UCTOUHUKOB

TumnoBbie KOHTPOJIBHBIC 3aIdHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

8. YueOHo-MeTonn4eckoe u HHGOpMalMOHHOE 00ecneYeHne MPAKTUKH
IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:

He npenycmotpena

0) OononHUMENbHASL IUMePamypa.:
He npenycmorpena

U3 HUX MemoouyecKue yKasanus 0J1s1 CAMOCIMOSAMENbHOL pa60mbl cmydeHma:
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Boponios A.I. I[TPAKTHUKA Meroaunueckue ykazanus Boponuos A.T.,
Cospixun C.A., Hropsruna H.C.

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTaAIlUA

HaumenoBanue
No Buz peeypeas | bubnuorpaduueckoe onrcanue
TUTEPaTyPHI AIIEKTPOHHOMN
dhopme
DneKTpoHHO- MeTo0T0THS U TIPaKTHKA HAyIHO-HUCCIIEA0BATEIHCKON PaboThI
UG IO TS : yueOHO-MeTouecKoe nocodue / coctaButens H. H.
1 OcHoBHas cHCTeMa KonocoBa. — Ilepcuanosckuii : JJonckoit ['AY, 2020. — 41 c.
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Tans cuctema. — URL: https://e.lanbook.com/book/148548 (nara
oOpamenus: 29.09.2021).
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) JlonmomHuTENEHAS CHCTEMa Jlanb, 2021. — 384 c. — ISBN 978-5-8114-0866-5. — TekcT :
TUTEpaTypa . DIIEKTPOHHBIN // JIaHb : 2IeKTPOHHO-OMOINOTeUHAs CUCTeMa. —
Mo URL: https://e.lanbook.com/book/167727 (aara oOpatieHus:
09.02.2022). — Pexxum mocTyna: AJist aBTOPH3. TIOJIb30BaTENCH.
Anekcanapos, C. E. TexHonorust norynpoBOoJHUKOBBIX
DJIEKTPOHHO- MaTepuasioB : yueOHnoe mocoowue / C. E. Anekcannpos, @. .
OoubnuoTeyHas ['pexoB. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2021.
3 f;fe‘l’;‘;mzﬂwa" cucTeMa | 240 . — ISBN 978-5-8114-1290-7. — Texcr :
yp U3/aTeIhCTBA DIIEKTPOHHEIH // JIaHb : 37eKTpOHHO-ONMOIMOTEUHAsI CUCTeMA. —
Jlanp URL: https://e.lanbook.com/book/168401 (aara oOpatieHus:
09.02.2022). — Pexkxum noctyna: AJis aBTOpH3. MOJIb30BaTENCH.
bonu-bpyesuu, A. M. AHanu3 pe3yapTaroB CXeMOTEXHUYECKOTO
DNEKTPOHHO- MonenupoBanus B makerax Multisim 10 u MATLAB : yueGHoe
SUGIHOTCHAS noco6ue / A. M. bonu-bpyesnu. — Mocksa : MI'TY um. H.D.
4 JlonotHUTEIBHAS cHCTeMa baymana, 2013. — 23 ¢c. — ISBN 978-5-7038-3724-5. —
TUTEpaTypa B — Tekct : aneKkTpoHHbIH // JIaHb : 3MeKTpOHHO-ONOIOTE HAS
Mo cucrtema. — URL: https://e.lanbook.com/book/52431 (mara
obpamtenusi: 09.02.2022). — Pexxum goctyna: JJist aBTOPU3.
M0JIb30BATEIIEH.

9. UudopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble PU NPOBEACHNUH NPAKTHKHU

[TepedeHpb UCTIONB3YEMOTO ITPOTPAMMHOTO OOCCIICUECHHS:

Her

[lepeueHb UCTIONB3YEMBIX HH(POPMAILIMOHHBIX CIIPABOUYHBIX CUCTEM:

Her

10. MarepuaibHO-TEXHUYECKOEe O0ecnedyeHre MPAKTHKH

MecTto
MPOXO0KICHUSA
NPAKTHKHU

Ajapec Mecrta
MPOXO0KACHUS

OcHoBHOe 000py10BaHME, CTEH/IbI, MAKETHI,
KOMIIbIOTEpPHAasl TEXHUKA, NPeIyCTAHOBJIEHHOE
NporpaMMHoe odecrneyeHue, odecneyuBaronue

NPOXOK/IeHHE MPAKTUKH




HepCOHaHBHLIG KOMIIBIOTCPBI C JOCTYIIOM B I/IHTepHGT,

Kadenpa 454080, onepanuonHas cucrema Ubuntu, SimullDE(6eccpouno),
"®duszuka Uensbunck, |[Microchip-MPLAB IDE(6eccpouno),
HAHOPA3MEPHBIX [MP. STMicroelectronicsSTM32CubeMX(6eccpouno),

cuctem" IOVYpl'Yum.JIenuna, 85 taboparopusie crernsl "[IporpaMmmupoBanue
MHUKpOKOHTposuiepoB ATMega8535"




