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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




(OCHOBBI TEXHOJIOTHH 3JICKTPOHHOTO
npruOOpPOCTpOEHUS

KBaHTOBas U onTuveckas JEKTPOHUKA
DKuakokpucTamimyeckue yCTporucTBa B

PIEKTPOHUKE

TpeboBaHMs K «BXOIHBIM» 3HAHUSAM, YMEHUSM, HaBbIKaM CTYJEHTa, HEOOXOAUMBIM JIJIs
IPOXOXKJEHUS JAHHOM MPAKTUKU U IPUOOPETEHHBIM B PE3YJbTaTe OCBOCHUS

NpCAICCTBYIOINX AUCIUIIIINH

JIncuunimna

TpebGoBanus

KBaHTOBast 1 ONITUYECKAs
DJIICKTPOHHKA

3HaeT: puznuecKkue OCHOBBI KBAHTOBOM AIIEKTPOHUKH
11 pa3BUBAIOIIUXCS Ha UX OCHOBE TEXHOJOTHH 1
YCTPOMCTB padOTAONIMX B ONTHYECKOM JUANA30HE;
[IPUHIIUIBI IEUCTBUS, XapaKTEPUCTUKH, TAPAMETPHI U
TEXHOJIOTHYECKUE 0COOCHHOCTU BKHEUIIINX Y3JIOB U
PIIEMEHTOB, UCIIOJIH3YEMbIX B ONITHYECKUX CUCTEMaX
'YMeeT: MpOBOAUTH pacueT NapaMeTpOB YCTPOMCTB,
paboTaroMX B ONTUYECKOM JUANa30He

IMeeT mpakTU4eCKUii OMBIT:

DKnnkokpucrammaeckue
YCTPOWCTBA B 3JIEKTPOHUKE

3HaeT: GU3NKO —XUMHUYECKHE CBOMCTBA M TEXHOJIOTHUHU
[IPON3BOJICTBA U3JICIINIA, OCHOBHBIM paboYrM
PIIEMEHTOM KOTOPBIX BBICTYHAIOT KUAKUE KPUCTAIIIBI
YMeeT: apryMeHTHPOBAaHO BEIOMPATH U
peaTn30BBIBaTh HA MPAKTUKE dY(HPEKTUBHYIO
METOIMKY SKCIIEPUMEHTAIBLHOTO UCCIEI0BAHUS
[apaMeTpoOB U XapaKTEPUCTUK TPUOOPOB, OCHOBHBIM
PabOUYMM 2JIEMEHTOM KOTOPBIX BBICTYHAIOT JKUJIKUE
KpUCTaJLIbI

IMeeT mpakTU4eCKUii ONBIT:

(OCHOBBI TEXHOJIOTHIA HJIEKTPOHHOTO
NpuOOPOCTPOCHUS

3HaeT: ePCIEeKTUBHBIC TEXHOIOTHH AIIEKTPOHHOTO
MPUOOPOCTPOCHUS

YMeeT: KBaTH(QHUIIMPOBAHHO peliaTh pa3HOO0pa3HbIS
TEXHOJIOTHYECKHE 33]1a41, BO3HUKAIOIIUE ITPU
MIPOM3BOJICTBE M IKCILTyaTaIlUH aIlliaparypbl, BKIFOYas
00eCTiedeHrE TOJITOBEYHOCTH M HAJC)KHOCTH
YCTPOWCTB

ImeeT npakTU4eCKU OBIT:

4. O0bEéM NPpaKTUKH

OO6m1ast TpyA0€MKOCTb MPAKTUKU COCTABIISET 3a4ETHBIX eIUHUI] 6, yacoB 216, Henemnns 4.

5. CTpykpypa u coaepkaHue NPaAKTUKHU

(Tana)

Ne paznenna | HaummeHoBaHMe WJIM KpaTKoOe colep:kaHue Buaa pador Ha | Kou-Bo

IMPAKTHKE qacoB

1 [IpoBeieHNe aHATMTUYECKOTO 0030pa M0 TEMATHUKE 70




M CCJICIOBAHMA.

Pa3paboTka METOAMKY MTPOBENCHUS UCCIEAOBAHUI 1 U3MEPECHHIM.
[lonydyeHne uccaeqoBaHus MOTYyYEHUE PE3YIIbTaTOB.

96

Hamucanue otuera u IIOATOTOBKA K 3aIITUTC.

50

6. @opMBbI OTHETHOCTH 10 MPAKTHKE

[To oxOHYaHMIO MPAKTUKH, CTYICHT NPEAOCTaBIsAET Ha Kaeapy makeT JOKYMEHTOB,
KOTOPBIN BKJIFOYAET B CEOA:
- THEBHUK MIPOXOXKJACHUS MTPAKTUKH, BKIIIOUAs HHANBUAYAIbHOE 3aJJaHHE U
XapaKTEPUCTUKY pabOThI MPaKTUKAHTA OPTaHU3AINCH;
- OTYET O MPOXOXKICHUH MPAKTUKH.

DopMBbI IOKYMEHTOB YTBEPKICHBI PACTIOPSKEHUEM 3aBEYIONIETr0 Kadeapoi ot
08.06.2021 Ne306-02/01- 37.

7. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcTalumn Oﬁy‘lalOll_[l/IXCﬂ Mo MPAKTHUKE

Bun npomesxyTouHoii artectanuu — nuddepeHmpoBantbii 3auet. KoHTpois kauecTBa
OCBOEHUSI 00pa30BaTEIBHON MPOTrPaMMBbI OCYIIECTBISETCS B COOTBETCTBUM C [lomoxkeHnem
0 0aJUTbHO-PEHUTUHTOBOM CHCTEME OIIEHUBAHMSI PE3YJIETATOB YUECOHOU JESTEIHHOCTH

00yJaronIuxcs.

7.1. KouTposabHbie meponpusitusa (KM)

Ne

KM Cemectp

Bun koHTpOIs

HazBauue
KOHTPOJILHOTO
MEPONPUATUSI

Bec

Maxc.0amn

[Topsimox HauucaeHus
6aJIoB

YuuteiBaeTcd B [TA

Texymni
KOHTPOJIb

Metonuka
MIPOBEICHUS
HCCIIeO0BaHUsA

4 Ganna:
MIPeICTaBICHHAS
METOIMKA HMEET

9JIEMEHTHI HOBU3HEL. 3
Oamia:
IIpeJICTaBICHHAS
METO/INKA YYUTHIBACT
MIEePEIOBBIC MUPOBBIC
NpakTuKy. 2 Oanna:
METOJIMKA MPOBEICHUS
HCCIIEIOBAHHUS
ycTapeJa, B HacTosIIee
BpeMsI ¢ yXKe He
MPHHSITO MPUMEHSATH. 1
Oajur: METOIMKA
H3JI0KEHA
MOBEPXHOCTHO, YTO HE
[TO3BOJISIET OLIEHUTE €€
B 1oJIHOM Mepe. 0
0aJIJIOB: OTYET HE
MIPECTABICH UM €TI0
CoJICp)KaHUe HE
COZICPYKUT OMUCAHHMS

Qg QepeHIpOBaHHbIH]
3ager




METOIUKHU
HUCCIIeqOBaHuI

Texymui
KOHTPOJIb

OCHOBHEBIE
pe3yJIbTaThI

3 Gamna: otyer
COZIEP>KUT OMUCAHUE
peIIeHHSI CTYIEHTOM

OZIHOM MJIM HECKOJIBKUX
3a/1a4 BBIITYCKHOU
KBaJIM(PHUKALIMOHHOM
paboTsl. 2 Ganna:
OTYET COAEPIKUT
OITMCaHKE
UCCIIEI0OBaHuS,
BBITIOJTHEHHOTO
CTYJCHTOM.
HUccnenosanue He
i depeHIMpOBaHHBI
3a4eT SIBIISETCS
3akOHYeHHbIM. He
peleHa Hy OfIHa U3
3amad BKP. 1 6amn:
OTYET COACPIKUT
OIMCaHHe
UCCIICIOBAHNS,
BBITOJIHEHHOTO C
WCTIOJIb30BaHUEM
BBIOPAHHOW CTYJJCHTOM
METOJINKH,
NPUBEICHHOTO B

JUTEPATYPHBIX

ucrouyHukax. 0 6asmos:
OTYET HE MPECTaBICH
WIN HE COICPKUT
nH(pOpMaIUH 110
TEMaTHKe
UCCIICIOBAHMSI.

i epeHITMpOBaHHBIH]
3a4eT

[IpomexyTouHast
arrecranusa

3amura
oryeTa

4 6aymtoB: OtueT
BBINIOJIHEH 0e3
OIINOOK, €r0
coJiep>KaHue TMOIHO, B
XOJI€ 3aITUTHI CTYICHT
BEPHO OTBEYAET Ha
BONpOCHL. 3 Oasuia:
He3nauurenbHbIC
OIINOKH B
odopmIleHnH OoTYeTa
WA HETOYHOCTH B
OTBETaX Ha 3aJaHHEBIC
Ha 3alI1Te BOIPOCHI. 2
6aya: Henomnoe
COJIep)KaHUE OTYeTa
WJIU OIIMOKH B OTBETAX
Ha 3aJaHHbBIC Ha
3aIIUTe BOMPOCHL. |
Oaja: 3HaUNTCILHbBIE
OIIIMOKH B
o(OpMJICHUU OTYETA.

nudpepeHITMpoBaHHBIH]
3a4eT




7.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

[TpomexxyTouHast arTecTalys MPOBOAUTCS B JOPME BBHICTYIIJICHHS HA CEMUHAPE C
IIPE3EHTALMEN TTOJTYYECHHBIX B XO€ IPAKTUKHU Pe3yabTaToB. [Ipoxoxkaenne Meponpusatus
IPOMEXYTOUYHOM aTTeCTaluu SABJseTCA 00g3aTesibHbIM. OrpaHUyYeHue 0 BPEMEHHU Ha
IpEe3eHTalnI0 padoThl: 5 MUHYT. B X0z1€ npe3eHTanuu 3anpemaercs noiab30BaThCs
NE€YaTHBIMU WJIN AIEKTPOHHBIMU MarepuanamMu. Bed HeoOxoaumas onopHas HHGOpMaLus
JIOJKHA coieprKaThesl Ha ciaiiax. [lociie OkoHYaHus BHICTYIUIEHUS CTYACHTY MOTYT ObITh
3a/laHbl BOMPOCHI MO MPOJEIaHHONW UM padoTe.

7.3. OneHo4YHbIE MATEPUAJIBI

KommnereHnuun PesynbraTsl 00yueHust KM

VMeeT NpakTUYECKUI OIIBIT: IPOBEACHMS UCCIIEIOBAHUS XapaKTEPUCTUK
[1K-3 DIIEKTPOHHBIX MPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK AIEKTPOHUKHU U +H
HAHOJJICKTPOHUKHU PA3JIMIHOIO @)YHKL[I/IOHaJILHOI‘ O HAa3HA4YCHUA

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

8. YueOHO-MeTOAMYEeCKOEe M MH(POPMALIMOHHOE O0ecleYeHHue MPAKTHKHU

IlevaTnas y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:
1. Hkuaap, M. @. OcHoBbI HayuHbIX HcciieqoBanuil [ TekcT] yueo.
nocoo6ue a1t 6akanaBpoB u crienuanucto M. @. llkisp. - 5-e uza. - M.: JlaimkoB u
K, 2013.-243 c. 21 cm.

U3 HUX MemooudecKkue yKasanus 0Jisi CamoCmosmebHOU pabomsl cmyOeHma.:
1. Boponuos A.I. [TIPAKTUKA Metoauueckue ykazanus Boponios A.T,
Cossikun C.A., ropsruna H.C.
2. Boponuos A.H. BKP Meronnueckue ykazaHus

DJIeKTPOHHAS Y4eOHO-MeTOoAuYeCKAasl IOKYMEeHTaIUs

HaumenoBanue
Bun ecypca B
Ne peeyp . bubnuorpaduyeckoe onrcanue
JUTEPaTyphI AIIEKTPOHHOH
bopme
JNEKTPOHHO- MeTo/Ipl ¥ TEXHOJIOTHH MOATOTOBKH A (HEKTUBHBIX
OoubmuoTeyHast npe3eHTaluii : yuebnoe nocobdue / cocrasurens JI. 3. Tocresa.
OcHoBHas
1 cucTeMa — bmarosemenck : AMI'Y, 2017. — 91 ¢. — Tekcr :
muTeparypa N
W3/1aTeNIbCTBA PIIEKTPOHHBIH // JIaHb : 37€KTPOHHO-0MOINOTEYHAs cUCTEMA. —
Jlanp URL: https://e.lanbook.com/book/156541 (ngara oOpaiieHus:




07.10.2021). — Pexum noctyna: [y aBTOpU3. NOIb30BaTENEH

JlonOTHUTEITbHAS
nuTeparypa

DIIEKTPOHHO-
OuOIHoTEYHAS
cucreMa
W3/1aTeIbCTBA
JIaHb

Kynpssues, E. M. Odgopmiienne TUIIOMHBIX TPOEKTOB Ha
KoMmmbloTepe : yueOHoe mocobue / E. M. KynpssrieB. — Mocksa
: AMK IIpecc, 2009. — 224 c. — ISBN 5-94074-192- 4. —
Texct : anexkTpoHHbIit // JIaHb : 37eKTpOHHOOMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/1293 (nata
oOpatenusi: 07.10.2021). — Pexum noctymna: 1Jis aBTOpU3.
[OJIb30BATEIICH.

9. UndopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MPU MPOBEACHNH MPAKTHKHU

IlepeueHs HCIIONIB3yEMOTO IPOrPAMMHOIO 0OECTICUEHHUS:

Hert

[lepeuenb UcnoONb3yeMbIX HHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MaTepuaibHO-TeXHUYECKOE o0ecredeHne MPaKTHKHA

OcHoBHOEe 000py10BaHME, CTEHIbI, MAKETHI,

Mecto
Anpec mecTta KOMIIBIOTEPHAsI TEXHUKA, PEAYCTAHOBJIEHHOE
MPOXOXK/ICHUSA
nparucy | TPOXOAIEHH | MPOrpaMMHOe o0ecneueHue, o0ecrnevuBaroUIue
P MPOXOKICHUE MPAKTHKH
[lepcoHaNbHBIE KOMITBIOTEPHI C TOCTYNIOM B IHTEpHET,
Kadenpa 154080 oneparonnas cuctema Ubuntu, SimullDE(6eccpouno),
"dusuka quH6H’HCK I Microchip-MPLAB IDE(6eccpouno),
HAaHOPa3MEPHBIX ’ p'STMicroelectronicsSTM32CubeMX(6eccpquo),

cucrem" FOYpI'Y

umM.Jlenuna, 85

maboparopusie cTeH bl "[IporpammupoBanue

MUKpOKOHTposuiepoB ATMega8535"




