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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
[IponsBoacTBEHHA

Tun npakTuku
Hay4YHO-HCCIe10BaTeNbCcKas padboTa

®opma npoBeaeHUust

JIMCKPETHO 110 ITEpUOIaM IPOBEICHUS TPAKTUK

Ieab NpakTUKHU

[TonroroBUTH MaTepuan JJis HalMCAHUS BBITYCKHON KBATM(PUKAITMOHHON pabOThI

3agaum npaKkTUKHU

[IpoBenenue noucka JUTeEpaTypol IO TEMATUKE UCCIIEIOBAHUS.

Hamucanue rana Beinoiinenusa BKP.

Pa3paboTka MeTOIMKY TPOBEACHUS UCCIEIOBAHUN U U3MEPEHUI.

Kparkoe cogepxkanue npakTuKU

[TonGop nuTepaTyphl MO TEME UCCIIEIOBAHUS.

OHpGI[eJIGHI/IC HaIIPpaBJICHUS UCCIICAOBAHUA

W TIJIaHa BRITIOTHEHUS padoT. [log0op MeToauKy UcClieI0BaHUS

2. Komnerenuum ody4aromerocsi, (popMupyemMblie B pe3yJbTare MPOXoxKIeHUS

NPaKTUKHU

Iliianupyemsblie pe3yabTarbl ocBoeHus OI1
BO

[lnanupyemble pe3yabTaTbl 00y4eHUs NMPH
NPOXOKIEHUH NPAKTUKH

[1K-1 CnocobeH cTpouTs npocreiiiine
(u3nuecKkue U MaTeMaTuYeCcKre MOeIU
npuOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK
HIIEKTPOHUKHU U HAHODJIEKTPOHUKHU
Pa3IMYHOTO (PyHKIMOHAIBHOTO Ha3HAYCHMUS,
A TAK)KE MCIOJb30BaTh CTAaHJAPTHHIE
[IPOrPAMMHBIE CPEICTBA UX KOMITBIOTEPHOIO
MOJIETTUPOBAHHUS

3HAET:0CHOBHBIE IPOIPAMMHBIE ITPOYKTHI U
MH(OPMALIMOHHBIE TEXHOJIOTHH,
HeoOxonuMble i pabotel npoBeaeHust HUP

YMeeT: ucTonp30BaTh IPOrpaMMHOE
obOecrieueHre B y4eOHOM U HAyYHO-
MCCJICZIOBATEIbCKOH IeATEIIHhHOCTH

meeTr npakTuyecKuit
OTIBIT:CAMOCTOSITEIIBHOTO TIOVCKA U aHAJIHM3a
TpedyemMoil HHPpOPMAITUU U3 PA3TUIHBIX
MCTOYHUKOB

3. Mecto npakTtuku B ctpykrype OII BO

Ilepeyenn npeamecTBYIOMUX AUCIUILINH,
BHJIOB padoT

IlepeyeHb nmoc/ieyOMUX AU CIATIIAH,

BHJIOB padoT




KOMHBI-OTGpHBI@ CCTH U CUCTCMBI

BBeneHue B TBEpAOTENIBHYIO 3JIEKTPOHUKY

Cratuctuueckas pusuka

YpaBHEeHUs MaTeMaTHYeCKOU (PU3UKH

BrrauciourenbHas MaTeMaTHKa

CxeMoTexHUKa U(PPOBBIX YCTPOICTB
Du31Ka KOHAEHCUPOBAHHOIO COCTOSTHUS
Du3MKa U JUarHOCTHKA TOBEPXHOCTH

KBaHTOBas MEXaHUKaA
[[pon3BOACTBEHHAS TPAKTHKA

(opueHTHpoBaHHas, 1UdpoBas) (4 ceMecTp)

TpeGoBanHus K «BXOIHBIMY» 3HAHUSAM, YMEHUSIM, HABBIKAM CTYJICHTA, HEOOXOAUMBIM JIJIs
IPOXOKJICHUS TAHHOM MPAKTUKU U PUOOPETCHHBIM B PE3YIbTaTe OCBOCHUS

NpCAMCCTBYIOINX AUCIUIIJIINH!

JAncuuniunna

TpeboBanus

Du3nka 1 JUarHocTUKa
[MOBEPXHOCTH

3HAEeT: CyIIHOCTh U 3HAY€HHUE (PUBHKO-XUMHUUECKUX
[TPOLIECCOB HA MOBEPXHOCTH TBEPIBIX TEN JJIS
MaTepuaoB, KOHCTPYUPOBAHUS U TEXHOIOTHU
[IPOM3BOACTBA U3JCINA MUKPO- U HAHOAJIEKTPOHUKHY;
METO/Ibl SKCIIEPUMEHTAJIBHBIX UCCIIEIOBAHUN
[TOBEPXHOCTHBIX CTPYKTYP M IPOILIECCOB

YMeeT: olleHUBaTh NPEAesbl IPUMEHUMOCTH
KJIACCUYECKOI0 MOAX0/a, POJIb U BaXKHOCTh
KBAaHTOBBIX 2(PPEKTOB MpH OMUCAHUH (PUIUIECKUX
[TPOLIECCOB B 3JIEMEHTAX HAHOIJIEKTPOHUKHU

lIMeeT NpaKTUYECKUIM ONBIT: KBAHTOBO-
MEXaHHUYECKOTO OMUCAHUs TPOCTEUIINX KBAHTOBBIX
CUCTEM, BXOJIAILIUX B COCTaB 3JIEMEHTOB 3JIEKTPOHUKU
M HAHODJIEKTPOHUKHU

BrrauciourenbHas MaTeMaTHKa

3HAET: aITOPUTMBI BBIYUCIUTEIILHON MaTeMaTUKU
HEO0OXOIUMBbIE JJIS MOCTPOCHUS (PU3UUECKUX U
MaTeMaTH4YeCKUX MOJIEIN MOJIENEH, y3/10B, OJOKOB
PIIEKTPOHUKH U HAHOZJIEKTPOHUKHU PA3IMYHOTO
(YHKIIMOHATBHOTO Ha3HAYEHUS

Y™meer:

lMeeT NpakTUYECKU ONBIT:

CxemoTexHUKa TU(PPOBBIX
YCTPOMCTB

3HAET: CXeMOTEXHUYECKUE PEIICHUS [IUPPOBBIX
YCTPOMCTB; OCHOBHBIE Y3JIbl U OJJOKH IIU(POBBIX
PIIEKTPOHHBIX YCTPOMCTB

YMeer:

MMmeeT NpakTUYeCKUM OIIBIT:

BBeneHue B TBEpOTENbHYIO
PIIEKTPOHUKY

S3HaAET:

'YMeeT: cTpouTh GU3UIECKUE U MaTEMaTHICCKUE
MOJIeJIN MOJIENEH, y3710B, OJTJOKOB TBEPAOTEIbHON
PIIEKTPOHUKU

MeeT npakTHYeCKUN OMBIT:

KOMHBIOTepHBIC CCTHU U CUCTCMBI

3HaAET: IMPHUHIOUIIEI IPOCKTUPOBAHMUSA 1 HaCTPOﬁKH




KOMIIBIOTEPHBIX CETEU U CUCTEM
YMmeer:
MMeeT NpakTUYeCKHUM OBIT:

KBaHTOBas MeXaHUKa

S3HAET: IOJIOKEHUSI KBAHTOBOM MEXaHUKH,
HEOOXOIMMBIE ISl TOCTPOEHUS (PU3NUECKUX U
MaTeMaTUYeCKUX MOJIeNIA MOJIEJIeH, y3J10B, OJOKOB
PIEKTPOHUKHA Y HAHORJIEKTPOHUKH PA3IMYHOTO
(hyHKIIMOHAJILHOTO Ha3HAYEHUS

‘YMeerT:

IMeeT mpakTU4eCKUii OBIT:

YpaBHEHHSI MAaTEMaTUYECKOU
buzuku

3HAET: MPUHLHUIIBI IOCTPOCHUS] MATEMATUYECKUX
MoOJIeJIel Ha OCHOBE 3aKOHOB (DU3UKHU;0CHOBHbBIE
METO/bI PEIIEHNS] YPABHEHUN MaTeMaTu4eCKOU
bu3uKn

Y™meer:

lMeeT NpakTUYECKU ONBIT:

Dur3rKa KOHACHCUPOBAHHOTO
COCTOSIHUS

3HAET: MOJIOKEHUS TEOPUH, OMUCHIBAIOIINX AaTOMHYIO
CTPYKTYPY, IEKTPUUECKHUE U MAarHUTHBIE CBOMCTBA
TeJl B KOHAEHCUPOBAHHOM COCTOSIHUH

'YMeeT: CTpOUTh YIIPOIIEHHBIE MOJIENN CTPYKTYPHBIX,
PIIEKTPUYECKUX U MAarHUTHBIX CBOMCTB
KOHJEHCUPOBAHHBIX TEJI C UCIOJIb30BaHUEM
MaTeMaTUYEeCKOro arrapara KBAaHTOBON U
KJIACCUYECKON (PU3UKHU

MeeT NpakTUYeCKHil ONBIT:

Cratuctuueckas pusuka

3HAeT: MOJOKEHUSI CTATUCTHYECKON (DU3UKH,
HE00X0IUMBbIE AJI MOCTPOCHUS (PU3UUECKUX U
MaTeMaTH4eCKUX MOJEIIA MOJIeNIeH, Y3JI0B, OJIOKOB
DIIEKTPOHUKH M HAHONIEKTPOHUKH PA3JIMYHOTO
(YHKLIMOHAIBHOIO HA3HAUEHUS

'YMeeT: Ha OCHOBE aTOMUCTHYECKUX MOJEIEH
BBIYKCIIATH OCHOBHBIE MAKPOCKOITMYECKUE
XAPAKTEPUCTUKH (CTPYKTYPHBIE, JIIEKTPUUECKHUE U
MarHUTHbIE) KOHJIEHCUPOBAHHBIX TEJI HA OCHOBE
METOJIOB CTATUCTHUECKON (DU3UKH

lMeeT NpakTUYECKU ONBIT:

[[pon3BOACTBEHHAS TPAKTHKA
(opuenTupoBanHas, nudponas) (4
ceMecTp)

3HaAECT:

'YMeeT: ucnosib30BaTh MPOrpaMMHOE 00ECIIeUeHUE B
y4eOHOM M HAyYHO-UCCIIEI0BATEIhCKOM
NesSTeTbHOCTH; PeIIaTh 3a1a4u 00pabOoTKH TaHHBIX
IMeeT mpakTHYeCKUi OMBIT: CAMOCTOSTEILHOTO

HAaIMCaHWsI KOMIIBIOTEPHBIX NPOrpaMMm

4. O0bEéM NPpAKTHKH

OO6mmas Tpy10€eMKOCTh IMTPAKTHKH COCTABIISIET 3a4€THBIX eauHuIl 3, yacoB 108, Hexgens 12.




5. CTpykpypa u conep:kaHue NPaKTHKH

Ne paznesna | HaumeHoBaHue WM KpaTKoe coaepxkanue Bujaa pador Ha | Kou-Bo
(rama) NMPaKTHKE 4acoB
1 [IpoBeeHNE MOKCKA JIUTEPATYPBI 10 TEMATUKE HCCIIEIOBAHMSL. 40
2 Onpenenenue miaana BoinojaHeHus: BKP 10
3 Pa3paboTka METOAMKY MTPOBENCHUSI UCCIICIOBAHUI 1 U3MEPECHHUIA. 58
BrIoIHeHNE TOATOTOBUTENHHOM PAOOThI M TECTUPOBAHUE.

6. ®@opMBbI 0TYETHOCTH MO MPAKTHKE

[To oxoOHYaHHIO TPAKTUKH, CTYJACHT MPEAOCTABISICT HAa Kaenpy MmakeT JOKyMEHTOB,
KOTOPBIM BKJIFOUAET B CEO4:

- THEBHUK TIPOXOKJCHUS MTPAKTUKH, BKITIOYAs WHIUBUIYyATHHOE 3aJaHUE
XapaKTepUCTUKY PaOOTHI TPAaKTUKAHTA OpPTraHU3aINeH;

- OTYET O MPOXOKICHUHU TIPAKTUKH.

@DopMBbI IOKYMEHTOB YTBEPKICHBI PACTIOPSKEHUEM 3aBEeyOLIero kadeapoi ot
08.06.2021 Ne306-02/01-37.

7. @oH1 OLIEHOYHBIX CPEICTB JJIf POBEACHUS TEKYIIero KOHTPOJIfA yCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAluy 00y4AKIIMUXCS M0 MPAKTHKE

Bun npomexxyTouHoi arTectauuu — nuppepeHupoBaHtblil 3auet. KoHTponb kauecTBa
O0CBOEHUS 00pa30BaTEIbHON MPOrpaMMBbl OCYIIECTBISETCS B COOTBETCTBUM C [lonoxkeHnem
0 0aJNIbHO-PEIUTUHIOBOM CUCTEME OLICHUBAHUS PE3YIIBTATOB yU€OHON JESTENbHOCTH
00y4Jaronuxcs.

7.1. KonTpoabHbie meponpusitusa (KM)

HazBanue

Ne [Topsmok
Cemectp| Bun xontpons |koHTpossHoro|Bec|Makc.6anm

KM HAYHCIEHNS 0aII0B

MEPOTIPUATHS

VYauteiBaercs B [TA

4 Ganna:
npeACTaBICHHAS
METO/IMKA UMEET

DIIEMEHTBI
HOBHU3HBI. 3 Oaa:
npeCTaBICHHAS

METOJIMKA

YYUTHIBAET
nepeoBbIe
1 4 MHpPOBBIE
NpaKTUKU. 2 Oasa:
METONIKA
IPOBEICHUS
MCCIICIOBAHUS
ycrapena, B
HACTOSIIEEe BpEMS
ee y)Ke He IPUHATO
MPUMEHSTh. | Gam:
METOJIMKa

Texyumuii  |TuTEpaTypHBINA
KOHTPOJIb TTOUCK

i epeHIpoBaHHbII
3adeT




U3JI0KEHA
MMOBEPXHOCTHO, YTO
HE IT03BOJISIET
OILICHUTH €€ B
nosiHo# mepe. 0
0aJIJIOB: OTYET HE
Hpel[CTaB.HCH 1501051
€ro CoJIep’KaHKe HE
COTCPKUT
OIKMCAaHUS
METOINKH
HUCCIIeqOBaHNI

Texymuit
KOHTPOJIb

OcCHOBHEBIE
pe3yJIbTaThl

3 Gamna: OTYeT
COJICPIKUT
OITHCaHKE

TECTUPOBAHUS

METOJIMKH U
MOy YEHUS
TIPEBAPUTEITLHBIX
pe3yJIbTaToB. 2
Oaja: oT4eT
COJICPIKUT
OITHCaHKE

HCCIICAOBAHMS,

TJIAHUPYEMOTO
CTYJCHTOM.
IIpoBenena

IMOJATOTOBUTECIIBbHAS
pabora, TeCTHl HE

BBITTOJTHEHEI. 1

0aJiI: OTUeT
COJICPIKUT
OITHCaHKE

HCCIICAOBAHMS,

TJIAHUPYEMOTO
CTYJCHTOM.

ITonroroBurenpHas
pabota He

nposeneHa. 0

0aJIoB: OTYET HE
MIPEICTABIICH WX
HE COJIEPKUT
nH(pOpMaIUH 110
TEMaTHKE
HCCJICHOBAHMS.

nmudepeHIpoBaHHbII
3adeT

[IpomexxyTouHas
aTTecTanus

3amura
oTyera

4 6amnoB: Otuet
BBITIOJIHEH 0¢3
OIIHOOK, €r0
cofiepaHHe TMOJHO,
B XOJI€ 3QIUTHI
CTYZIEHT BEPHO
OTBEYAeT Ha
BOMPOCHL. 3 Oanna:
Hes3naunTennHble
OIIIMOKH B
obopMIIeHUN

i hepeHIPOBAHHBII
3aueT




oTueTa UiIn
HETOYHOCTH B
OTBETax Ha
3aJaHHbIE Ha
3aIUTE BOIPOCHI. 2
6ainna: HemomHoe
COJIEp’KaHUE OTYETA]
WJIH OIIMOKH B
OTBETax Ha
3aJaHHbIE Ha
3aIUTe BOIPOCHI. |
Oasa:
3HauMTEIHLHBIE
OIIHNOKY B
odopmiieHun
oT4yeTa

7.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

[IpomexxyTouHast arTecTalys NPOBOAUTCS B JOPME BBICTYIJICHHS C ITpe3eHTaIUeH
NOJyYE€HHBIX B XOJ€ IPAKTUKHU Pe3yapTaroB. OrpaHHYEHUE IO BPEMEHH Ha MPE3EHTALINIO
paboTsl: 5 MUHYT. B X0z1€ pe3eHTanuu 3amnpeniaeTcs mojib30BaThCsl MeYaTHBIMU WITH
ANIEKTPOHHBIMU MaTepuanamu. Bes HeoOxoaumas onopHast HHGpOpMaLus J0KHA
colepkarbes Ha ciaiinax. [locne okoHUaHMs BBICTYIUIEHHS CTYI€HTY MOTYT OBITh 3aJaHbl
BOIPOCHI IO MPOJIETaHHON UM padore.

7.3. OnleHOYHbIE MATEePHAJIBI

Ne
Komnerenuun Pesynbrarsl 00yueHus KM
1213
MK-1 3HaeT: OCHOBHBIE ITPOrpaMMHBIE MTPOAYKTHI M HH(POPMALIMOHHBIE TEXHOIOIHH, nnn
HeoOxoumble A1 padoTsl nposeaenus HUP
MK-1 YMmeer: HCIIONb30BATE POrpaMMHOE obecrieyeHre B y4eOHOW U HayIHO- nn
MCCJIEIOBATENBCKON IE€ATEIbHOCTH
MK-1 HMeeT nmpakTUUECKUI OTBIT: CAaMOCTOSTEIHFHOTO IMTOMCKA U aHaTn3a TpeOyeMoi nan
MH(OPMAIUH U3 PA3IMYHBIX UCTOYHHKOB

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 10 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

8. YueOHO-MeTOoAMUYEeCKOEe M MH(POPMALIMOHHOE O0ecleYeHHue MPAKTHKHU

IleyaTnas y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvHas 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 cmyO0eHma.:

Boponuos A.H. BKP Meronnueckue ykazaHus

Boponuos A.T. ITIPAKTUKA Metoguueckue ykazanus Boponuos A.T,
Co3zsikun C.A., ropsiruna H.C.

l.
2.

DJIeKTPOHHASI Y4eOHO-MeToAuYeCKasl IOKYMeHTaIus

HanmenoBanue
B
Ne i peeypea s bubnuorpaduueckoe onrcanue
JTUTEPATYPBI AIIEKTPOHHOH
bopme
MeTO/BI M TEXHOJIOTHH MOATOTOBKH () (heKTHBHBIX
DJIEKTPOHHO- N
OcHOBHAs A npe3eHTaIuii : yaeoHnoe mocodue / cocrasurens JI. 3. [ocresa.
1 — bmmaropemenck : AMI'Y, 2017. — 91 ¢. — Tekcr :
uTepaTypa cucTemMa N )
snarenseTsa JIans DIIEKTPOHHBIH // JIaHb : 3eKTPOHHO-OMOTMOTEYHAST CUCTEMA.
https://e.lanbook.com/book/156541
Kynpsieries, E. M. Oopmiierre TUIIOMHBIX TIPOSKTOB Ha
DJIEKTPOHHO- KoMITbtoTEpe : yueOHoe mocodue / E. M. KynpsBues. —
b JlonmomauTEeNbHAS [OMOTHMOTEYHAS Mocksa : JIMK Ilpecc, 2009. — 224 ¢. — ISBN 5-94074-192-
nuTeparypa cuctema 4. — Texct : anexTpoHHbIi // JIans :
n3aTeNnbCcTBa JIaHb [PIIEKTPOHHOOMOINOTEYHASI CHCTEMA.
https://e.lanbook.com/book/1293

9. UndopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MPU MPOBEAEHNH MPAKTHKHU

[lepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO O0ECIICUEHMS:

Her

HepequB HCIIOJIb3YCMBIX I/IH(bOpMaHI/IOHHI)IX CIIPABOYHBIX CUCTCM:

Her

10. MarepuaibHO-TeXHUYECKOE 00ecnedyeHre MPAKTHKHU

OcHoBHOe 000py10BaHME, CTEHIbI, MAKETHI,

np()l;/(l)flcc;gﬂnﬂ Apec MecTa | KOMIbIOTEPHASl TEXHUKA, PEXYyCTAHOBJICHHOE
IpaKTHKH NMPOXO0KACHUA | MPOrpaMMHOe o0ecrneueHue, odecrnevuBaroue
NMPOXO0KICHUE MPAKTHKHU
[lepcoHanbHbIE KOMIIBIOTEPHI C JOCTYIIOM B
WNuTtepHeT, onepanuonHas cuctema Ubuntu,
Kadenpa "®duzuka (©#54080, SimullDE(6eccpouno), Microchip-MPLAB

HaHOPa3MEPHBIX
cucrem" FOYpI'Y

UensiOnHCK, mp.
nm.JIennna, 85

[DE(6eccpouno), STMicroelectronics
STM32CubeMX(6eccpouHno),
mabopaTtopHbie cTeH bl "[IporpammupoBanue
MUKpPOKOHTposuiepoB ATMega8535"




