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A. I'. BopoHii0B

PABOYAS ITPOI'PAMMA
NPAKTUKH

HpaxkTuka [IpousBoacTBeHHAas MpaKkTHKa (TPEAIUILIIOMHAs )
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
MPEAIUTLIIOMHAS

®opma npoBeaeHUust
JIMCKpETHO MO BUAAM MPAKTUK

Ieab NpakTUKHU

[TonroToBUTH BHIMYCKHYIO KBATN(DUKAITMOHHYIO paboTy

3agaum npaKkTUKHU

[IpoBenenne aHaTUTUYECKOTO 0030pa 1O TEMATHKE HCCIICOBAHUS.
Pa3zpaboTka MeTOAMKY MTPOBENCHUS UCCIEAOBAHUI U U3MEPEHUIA.
OdopmiieHne BBITTYCKHON KBaTU(PUKAITMOHHOW PaOOTHI.

OTpaboTKa HaBbIKA YCTHOTO BBICTYIUICHUS.

Kparkoe cogepxxanue npakTuKU

O06paboTka, aHAJIU3 U CHCTEMAaTU3aIlUs HAyYHO-TEXHHUECKON NH(OPMAIINH 110 TEME
uccienoBanus. Berbop MeToauku perieHus mocraBiaeHHou 3aaauu. OdopmieHue

BBIITYCKHOM KBaJTH(PUKAITMOHHOMN pabOTHI.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJabTare NpOX0KIeHHUs

NPaKTHKHU

ILinanupyemsbie pe3yjabtrarbl ocBoenus Ol
BO

[Inanupyemble pe3ybTaTbl 00y4eHHs PU
NPOXO0KACHUM MPAKTHKH

[TK-3 CriocoGeH apryMeHTHPOBAaHO
BHIOMPATH U PEAIN30BbIBATH HA TIPAKTHKE

A HEKTUBHYIO METOIUKY
PKCIEPUMEHTAIBHOIO UCCIIEA0BAaHUS
apaMeTpPOB U XapaKTEPUCTUK MTPUOOPOB,
CXEM, YCTPOMCTB U YCTAHOBOK 3JIEKTPOHHUKHU
1 HAHOZJIEKTPOHUKHU Pa3IudHOIrO
(YHKIIMOHAIBHOTO Ha3HAYEHUS

SHaEeT:

‘YMmeerT:

lIMeeT NpakTUYECKUI ONBIT:IPOBEACHUS
MCCIIEOBAHUS XapaKTEPUCTHK IEKTPOHHBIX
pUOOPOB, CXEM, YCTPOUCTB M YCTAaHOBOK
PIIEKTPOHUKH W HAHODJIEKTPOHUKHU
pa3IUYHOro (PyHKIIMOHAIBLHOTO HA3HAUYCHHUS

3. MecTto npaktuku B cTpykrype OII BO

Ilepeyenb npeamIecTBYOUX AUCHUIIINH,
BH/0B padoT

Ilepeyens mocaeayONIUX JUCHUILIAH,

BH/0B padoT




KuneTnueckue siBICHUS B HaHOPa3MCPHBIX

cUCTeMax
(OCHOBBI TEXHOJIOTHH 3JICKTPOHHOTO
npruOOpPOCTpOCHUS

DKuakokpucTamimyeckrue yCTporucTBa B

PIEKTPOHUKE
2D 3neKTpoHUKA

KBaHTOBas 1 onTHUECKas QJICKTPOHHUKA

TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HGO6XOI[I/IMBIM JJIA
IMPOXOKICHUA ,HaHHOﬁ IIPAKTUKHU U HpI/IO6p€T€HHBIM B PC3YJIbTAaTC OCBOCHUSA

MNPpCANICCTBYOINMUX JUCIHUILJINH:

Jlucuunimna

TpedGoBanus

2D 3neKTpOHUKA

3HAET: METOAUKHU IPOBEIACHHUS UCCIIECIOBAHUI
apaMeTpoOB U XapaKTEPUCTUK y3JI0B, OJIOKOB
YCTPOUCTB 2D 31EKTpOHUKH

Ymeer:

ImeeT npakTU4eCKU OBIT:

KBaHTOBas 1 ONITHUECKAs
DJIICKTPOHHKA

3HaeT: (U3NYECKUE OCHOBBI KBAHTOBOM 3JIEKTPOHUKU
1 Pa3BUBAIOIINXCS HA UX OCHOBE TEXHOJIOTUN U
YCTPOICTB pabOTAIOUINX B ONTHYECKOM JUAIa30HE;
[IPUHLINAIBI JEHCTBUSA, XapAKTEPUCTUKH, IAPAMETPBI U
TEXHOJIOTMYECKHE OCOOEHHOCTH BAXKHEUILINX Y3JI0B U
PIIEMEHTOB, UCIIOIb3YEMBIX B OIITUYECKUX CUCTEMAX
'YMeeT: NpOBOAUTE pacyeT MapaMeTpPOB YCTPOMCTB,
paboTaromMX B ONITUYECKOM AHANA30HE

lMeeT NpakTUYEeCKUM OIBIT:

(OCHOBBI TEXHOJIOTHH 3JICKTPOHHOTO
npruOOpPOCTpOCHUS

3HaeT: MepCreKTUBHBIE TEXHOIOTUH AIEKTPOHHOTO
MpUOOPOCTPOCHUS

YMeeT: KBaIMPUITMPOBAHHO peIIaTh pa3HOOOpa3HbIe
TEXHOJIOTUYECKHE 3a]1aul, BO3HUKAIOLIUE NTPU
MPOU3BOJICTBE U AKCILIyaTalliy anmnaparypbl, BKIt0Yas
oOecreueHune T0ITOBEYHOCTH U HaJIEKHOCTH
YCTPOWCTB

lMeeT NpakTUYECKU ONBIT:

PKuakokpucTaminyeckue
YCTPOMCTBA B SJICKTPOHUKE

3HaeT: PU3UKO —XMMUYECKUE CBOMCTBA U TEXHOJIOTHUU
[POU3BOJICTBA U3JIETINI, OCHOBHBIM Pabo4YnM
PIIEMEHTOM KOTOPBIX BBICTYNAIOT KUJKHE KPUCTAIIIBI
'YMeeT: apryMeHTHPOBAaHO BBHIOUPATh U
peaIn30BbIBaTh HA NMPaKTUKE YHPEKTUBHYIO
METOJUKY IKCIEPUMEHTAIBHOTO UCCIIEA0BAHMS
MapaMeTpoB U XapaKTEPUCTUK MPUOOPOB, OCHOBHBIM
pabourM 3IIEMEHTOM KOTOPBIX BBICTYIAIOT KUAKHE
KpUCTaJUIbI

lMeeT NpakTUYECKU ONBIT:

KuneTtndeckue siBIeHUS B
HAaHOPa3MEPHBIX CUCTEMAX

3HAeT: KHHETUYECKHUE SBJICHUS, OKa3bIBAIOIINE
BIIMSIHUE HA pa0OTy y3J10B, OJIOKOB 3JIEKTPOHUKU U

HAHOJJICKTPOHHUKH PA3JIMIHOI'O (I)yHKIII/IOHaJ'IBHOI‘O




Ha3HAUYCHUS
YMmeer:
MeeT NpakTUYeCKHUM OIIBIT:

4. O0bEéM NPpaAKTHKH
OO6mmas Tpya10eMKOCTb IMPAKTHKH COCTABISAET 3a4ETHBIX eIUHHMI] 6, yacoB 216, Henens 4.

5. CTpykpypa u conepkaHue NPpaAKTUKH

Ne paznena | HammeHoBaHMe WM KpaTKoe conepskanue Bujaa pador Ha | Kou-Bo

(drama) NMPaKTHKeE 4acoB
1 [IpoBeneHrE aHATUTUYECKOTO 0030pa M0 TEMATUKE 70
VMCCJICOBAHYSI.
b Pa3paboTka METOAMKY MPOBEICHUS UCCIECAOBAHUI U U3MEPEHU. 96
[losrydeHue ucciieIoBaHuS MOJYYCHUE PE3YJIbTaTOB.
3 Harmmcanue otuera U MoAroTOBKa K 3allUTE. 50

6. @opMBbI OTYETHOCTH 110 MPAKTHKE

[To okOHYaHUIO TIPAKTUKH, CTYICHT MPEAOCTABIAET HAa Kaeapy maKeT JOKYMEHTOB,
KOTOPBIN BKIIIOYAET B CEO:

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

- OTYET O POXOXKJICHUN TIPAKTHKH.

®opMBI TOKYMEHTOB YTBEPIKJICHBI paCOPSHKCHUEM 3aBEIyoIero kadeapoit ot
08.06.2021 Ne306-02/01- 37.

7. ®oH/1 OLIEHOYHBIX CPEICTB /IJIf MPOBeAeHHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,
NMPOMEKYTOYHOI aTTecTAlUU 00Yy4AIOIIMXCS M0 MPAKTHKE

Bun npomexxyTouHo# arTectaunu — tugpepeHupoBaHHbIi 3aueT. KoHTpoiab kauecTBa
O0CBOEHUS1 00pa30BaTENbHON MPOrpaMMBbl OCYLIECTBISETCS B COOTBETCTBUM C [lonoxkeHnem
0 0aJUIbHO-PEUTUHIOBOM CHCTEME OLIEHUBAHMSI PE3YJITATOB YUEOHOU e TENbHOCTH
00y4Jaronuxcs.

7.1. KonTpoabHubie meponpusitusa (KM)

Hazanue
Ne [Topsimox HauncneHus
Cemectp| Bun konTpons |[koHTponsHOoro|Bec|Makc.0anmn YuurtsiBaetcs B [TA
KM OaJoB
MEpONPUITHS
4 Ganna:
npecTaBiIeHHAs
Texymii Mertonuka METOJIMKA UMEET b epCHIMPOBAHHBII
1 8 Y npoBeneHus | 1 4 2JIEMEHTHI HOBU3HBI. 3 p P
KOHTPOJIb 3aueT
MCCJIEI0BAaHUS Oanna:
npecTaBiIeHHAs
METO/IUKA YUYUTHIBAET




MepeI0BbIE MUPOBBIC
MPaKTUKH. 2 Oaa:
METOJIMKA TPOBEICHUS
UCCIICIOBAHHUS
ycTapesa, B HacTosIIee
BpeMsI ee yxKe He
MIPUHATO IPUMEHSATH. 1
OaJuI: METOOMKA
M3IIOKEHA
MOBEPXHOCTHO, YTO HE
MO3BOJISIET OLICHUTH €€
B MoJHOM Mepe. 0
0aJIJIOB: OTYET HE
MIPEJICTABIICH WIIH €T0
coJiep)KaHUe He
COZICPYKUT OTTUCAHHS
METOINKHU
HUCCIIeqOBaHuI

Texymui
KOHTPOJIb

OCHOBHEBIE
pe3yJIBTaThI

3 Gamna: otyer
COZIEP>KUT ONUCAHUE
pEIIeHHSI CTYICHTOM

OHOM MJIM HECKOJIBKUX
3a/1a4 BBIITYCKHOU
KBaJM(PHUKALIMOHHOM
paboTsl. 2 Ganna:
OTYET COAEPIKUT
OITMCaHME
UCCIIEI0OBAHuS,
BBITIOJTHEHHOTO
CTYJCHTOM.
HUccnenosanue He
i depeHIMpPOBaHHBII
3a4eT SBIISETCS
3akOHYeHHbIM. He
peleHa Hy OfIHa U3
3amad BKP. 1 6amn:
OTYET COACPIKUT
OIMCaHHe
UCCIICIOBAHNS,
BBITOJIHEHHOTO C
WCTIOIb30BaHUEM
BBIOPAHHOW CTYJJCHTOM
METOJINKH,
NPUBEJICHHOTO B

JUTEPATyPHBIX

ucroyHukax. 0 6amos:
OTYET HE MPECTaBICH
WIN HE COIEPKUT
nH(pOpMaIUH 110
TEeMaTHKe
WCCIICIOBAHMSI.

i pepeHITpoBaHHBIH]
3a4eT

[IpomexyTouHast
arrecranus

3amura
oryeTa

4 6amnos: Otyer
BBLIIIOJTHEH O€3
OIINOOK, €r0
coJiep>KaHue TOIHO, B

i hepeHITMpoBaHHBIH]
3a4eT

X0[4€ 3allIMTBI CTYJCHT




BEPHO OTBEYACT Ha
BOMPOCHL. 3 Oasna:
Hes3naunTennHble
OIINOKY B
odopmIleHnH oTYeTa
WJIM HETOYHOCTH B
OTBETaX Ha 3aJaHHbBIC
Ha 3alIUTe BOMPOCHI. 2
bamna: Henomuaoe
collep )KaHue OTYeTa
HJIA OIIMOKH B OTBETAX
Ha 3aJaHHbIe Ha
3alUTe BOMPOCHI. |
Oaja: 3HauMTEILHbBIE
OIIIMOKH B
oOpMJICHUH OTYETA.

7.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

[TpomexxyTouyHast arTecTalys NPOBOAUTCS B OPME BBHICTYIIJICHHS HA CEMUHApE €
IPE3EHTALNEN MTOIyYEHHBIX B XO/I€ TPAKTUKH pe3ysbTaToB. [IpoxoxkneHne MeponpusIThs
IPOMEKYTOUHOM aTTeCTallUH SBIsIeTCA 00s3arenbHbIM. OTpaHueHue 0 BpEMEHH Ha
IIPE3EHTALMIO pa0OoThL: 5 MUHYT. B X01€ npe3eHTanuu 3arnpeimaeTcs 0ab30BaTbes
NE€YaTHBIMU WX AIEKTPOHHBIMU MarepuanamMu. Bed HeoOxoaumas onopHas HHGOpMaLus
JIOJKHA coieprKaThes Ha ciaiiax. [lociie OkoHYaHus BBICTYIUIEHUS CTYAEHTY MOTYT OBbITh
3aJlaHbl BOIIPOCHI 110 MPOJIEITAHHON UM padoTe.

7.3. OneHo4YHbIE MATEPHAJIBI

KomnereHuu PesynbraTsl 00yueHus KM

VMeeT NpakTUYECKUI OIIBIT: IPOBEACHUS UCCIIEIOBAaHUS XapaKTEPUCTUK
[1K-3 AIIEKTPOHHBIX TPUOOPOB, CXEM, YCTPONCTB U YCTAHOBOK IEKTPOHUKH U ++ 1+
HAHOAJIEKTPOHUKH Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPHUIIOKCHUAX.

8. YueOHO-MeTOAMYECKOE M MH(OPMAIIMOHHOE O0ecriedeHue NMPAKTUKHU

IleyaTHasn y‘lQﬁHO-MeTOHI/IquKaH AOKYMCHTAIIUA

@) OCHOBHAs TUMepamypa:
1. Hkmusap, M. @. OcHoBbI Hay4HBIX HccienoBanmil [ Tekct] yueo.

nocooue mrst 6akanaBpoB U crienuanucToB M. @. Ilkisp. - 5-e uz3a. - M.: JlamkoB u
K, 2013.-243 c. 21 cm.

0) OononHumenvbHas 1umepamypa:
He nipenycmorpena

U3 HUX MemooudecKue YKAa3aHus 07151 CAMOCMOAMENbHOU pa50mbl cmydeﬂma:



1.

2.

Boponios A.I. I[TPAKTHUKA Meroaunueckue ykazanus Boponuos A.T.,
Cospixun C.A., Hropsruna H.C.
Boponuos A.H. BKP Meronnueckue ykazaHus

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

HaumenoBanue
Ne JII/IT;i)I;f“ypH 3JIIZ:GI<CT}]§Z) ?H]:)ﬁ bubnuorpadpuyeckoe onucanue
dhopme
MeTo/pl ¥ TEXHOJIOTHH MOATOTOBKH 3 (EKTUBHBIX
DIEKTPOHHO- .
UG O TS npe3eHTanui : yaeoHoe nmocobue / cocrasurens JI. 3. [ocresa.
1 OcHoOBHas cHCTeMa — bmaropemenck : AMI'Y, 2017. — 91 ¢. — Tekcr :
TUTEpaTypa AIATEIIECTED DIIEKTPOHHEIH // JIaHb : 37eKTpOHHO-OMOIMOTEUHAsI CUCTEMA. —
8 URL.: https://e.lanbook.com/book/156541 (mara oOpamienus:
Jlanb 3
07.10.2021). — Pexum noctyna: [y aBTOpU3. NOJIb30BaTENEH
Kynpssues, E. M. Odgopmiienne TUIIOMHBIX TPOEKTOB Ha
DIEeKTPOHHO- KoMmbloTepe : yueOHoe mocobue / E. M. KynpssieB. — Mocksa
OoubmuoTeyHast : AMK Ilpecc, 2009. — 224 ¢. — ISBN 5-94074-192- 4. —
JlonOTHUTEITbHAS .
2 TepaTYDA cucTeMa TexcT : aneKkTpoHHBIH // JIaHb : 3MEeKTPOHHOOMOINOTEUHAS
patyp M3/1aTeNIbCTBA cuctema. — URL: https://e.lanbook.com/book/1293 (nata
Jlanb obpamenus: 07.10.2021). — Pexxum moctyna: 1Jist aBTOpH3.
[0JIb30BATEIICH.

9. UndopManimoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble NP MPOBeAeHUU MPAKTHKH

IlepeueHp MCIIONIB3YEMOTO IPOIPAMMHOIO 00OECTICUEHHUS:

Her

[lepeuenb UcnoNb3yeMbIX HHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MaTepuaibHO-TeXHUYECKOE O0ecredeHne MPaKTUKH

OcHoBHOEe 000py10BaHME, CTEHIbI, MAKETHI,

Mecto
Anpec mecrta KOMIIBIOTEPHAsI TEXHUKA, PEeAYCTAHOBJICHHOE
MPOXO0K/ICHUSA
npacrukn | TPOXOAUIEHHs | POrpamMMHoe obecneyeHue, odecrevuBalOIne
P MPOXOKACHUE NPAKTUKHI
[lepcoHaNbHBIE KOMITBIOTEPHI C TOCTYNIOM B IHTEpHET,
Kadenpa 154080 oneparonHas cuctema Ubuntu, SimullDE(6eccpouno),
"duszuka qGJIH6I/I,HCK I Microchip-MPLAB IDE(6eccpouno),
HAaHOPa3MEPHBIX ’ p'STMicroelectronicsSTM32CubeMX(6eccpquo),

cucteM" FOYpI'Y

um.Jlenuna, 85

maboparopusie cTeH bl "[IporpammupoBanue

MUKpOKOHTposuiepoB ATMega8535"




