MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b2.B.01(11)

(uHOeKC npakmuku)

IMPOI'PAMMA ITPAKTUKH

IIpousBoacTBeHHAs1 MPaKTHKA (MPAKTHKA 10 MOJYYeHHI0 TPO(eCcCHOHAIbHBIX YMEHU U
ONbITA NPO(PeCcCHOHATBHON AeATEeJIbHOCTH)

(HaumeHosanue NPaKmuKiL)

10 HAIPABJICHUIO TIOJITOTOBKH (CIIEIUAIIEHOCTH )
11.03.04 DnekTpoHMKA U HAHODJIEKTPOHUKA

HaMpaBJICHHOCTH (MpoduIib) / crieruann3anus
PoGoToTexHudeckrue cCucTeMbl

®opma 00ydeHUs: 3a09HAs
I'ox nabopa: 2023
Ob6mmas Tpynoemkoctsb:S 3E

Pacnpe;le.ﬂe}me YaCoB MIPAKTHUKH IO CeMeCTpaM

Ceccust 3

®opma KOHTPOJIsI | 3adyer C Hroro
Bup 3ansTuii OIL.
CamocrosTenbHas paboTta Mo pyKoBOJICTBOM 0 0
TIperoIaBaTes
ITpomMexyTouHas aTTecTanus 0,2 0,2
KonraktHas paboTa 0,2 0,2
Wub1e popmbl 179,8 179,8
Hroro 180 180

N

.

AJOKYMEHT NOArnnCAH
SNEKTPOHHOW NOAMUCHIO

CepTudpmkat: 0179E47B0048AF26BE4D0045198851C48C
Bnageneu: LWeBuos Anekcangp AnekcaHgposuy
OencteutenenH: ¢ 09.11.2022 oo 09.11.2023




[IporpaMMy npakTUKH COCTaBWI(1):

noueHt, K.T.4., I'muoun E.C.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue nporpaMMbl IPaKTUKH:

x| OtcyrcTByeT

Penensent

(OomdicHocmy, yueHoe 36anue, cmenens, Qamunus 1.0.)

[IporpamMma mpakTuku coctaBieHa Ha ocHoBanuu OI'OC BO wu yuebHOro miaHa
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH )
11.03.04 DnekTpOHMKA U HAHOZJIEKTPOHUKA

Cpok neiicTBusl padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2028 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[IpombInneHHast SJeKTPOHUKA

(mpotokou 3acenanust Ne 4 ot «13» despans 2023 r.).



1. Ilesb NpakTHKH

Ilenp — mproOOIIEHNE CTYICHTA K COIMAIIBHON cpelie MPeAnpUsiTrs (OpraHu3alim) ¢ Mebio
OpUOOPETEHUsT  COLMATIBHO-IMYHOCTHBIX ~ KOMIIETCHLMH, HEOOXOAMMBIX A  paboTel B
npodeccuoHaabHOHI cdepe.

2. Mecro npaktuku B ctpykrype OIIOII BO

JIMCUUMIUINHBI ¥ IPAKTHKH, HA OCBOEHUH KOTOPBIX 0azupyercs AaHHas NpaKTHKA!

«Bbiciias MatemaTtuka», «®Puzuka», «OCHOBBI 3JEKTPOHHOM TEXHUKH», «IJIEKTPOHHBIE
U3MEpUTEINIbHBIE IPUOOPHI U JAaTYMKU HH(popMan», «OCHOBBI IPeoOPa30BaTEIbHON TEXHUKI».

JIMCUMIUIMHBl U MPAKTUKHU, AJIS KOTOPBIX OCBOCHHME JAHHOH INPakTHKH HEOOXOIUMO Kak
IIPELIECTBYIOLIEE!

OJNeKTpOHHBIE M3MepUTEIbHbIE MNpUOOpPhl M JAaT4ukM HHPopManuu, CXEeMOTEeXHHUKA,
MoOwuibHasi poOOTOTEXHMKA, SI3BIKM BBICOKOTO YpOBHS B CHCTeMax yrpasieHus, OCHOBBI
MHUKPOIIPOLIECCOPHOM TEXHUKH, MUKPOIIPOLIECCOPHBIE CPENCTBA U CUCTEMBI

3. Bua npakTuku, cnocod u ¢popma (popmbl) ee npoBeieHUs

Bun npakTuku: Ipou3BOACTBEHHAS

Crnioco0: cranioHapHasi, BbI€3AHas

®opma (popmbl) MPOBEICHNUS PAKTUKU: HETIPEPhIBHAS

4. Tun npakTuKn

[IpakTHka 1O mMONyYyeHUIO MPO(ECCHOHATBHBIX YMEHUH U ombITa HpodeccuoHaTbHON
JeSITeIbBHOCTH

S. MecTo nnpoBeeHUus1 NPAKTHKH

OAO "T3TO", OAO "KyiioemmeBAzor", OOO "KHNPC-Ctpoit", OO0 «UnxkeHepHas
sHepretuueckas kommnanus», OAO "Kysnenos" OAO «ABTOBA3», 3A0 HII® «Meta», OO0
«BUDMTEX», TI'Y xadenpa «IpombliineHHas 31€KTPOHUKA



6. Ilnanupyemble pe3yJbTaTbl 00y4eHUsI

dopmMupyembie U
KOHTpPOJIMpyeMble
KOMIIeTeHIIUH
(Kol 1 HAIMEHOBAHUE)

NHauKaTopbl 10CTHXKEHUS
KOMIIeTeHIN i
(K01 1 HAUMEHOBAHUE)

IlnannpyemMble pe3ybTaThl
o0yueHust

YK-2 Cnocoben
OTIpeNeNIATh KPYT 3a7a4 B
paMKax MOCTaBICHHON
IeJIM ¥ BEIOUpATh
OINITUMAJIbHBIE CITOCOOBI MX
pelIeHHs, UCXOIs U3
JEWCTBYIOIINX MIPAaBOBBIX
HOPM, UMEIOIIHUXCS
pPECypCoB M OTpaHHYCHUI

VYK-2.1 ®opmynupyer B
paMKax MOCTaBJICHHOH IeTTU
MPOEKTa COBOKYITHOCTb
3a/1a4, 00eCIICYNBAIOIINX €€
JOCTHKEHHE

3HaTh: KaK GOPMUPYETCS paMKax
IIOCTaBJICHHOM LI€JIN ITPOEKTa
COBOKYITHOCTB 3aJ1a4,
00ecneunBarOIINX €€ JOCTUKECHHE

YMeTh: GopMUPOBATH B paMKax
IIOCTaBJICHHOM LIEJIN ITPOEKTa
COBOKYITHOCTB 3aJ1a4,
00ecneunBaroIINuX €€ JOCTHIKEHHE

Brnagers: HaBbikaMu (hOPMUPOBAHUS
COBOKYITHOCTb 3a]1a4,
00ecreunBaroIIuX €€ TOCTHKEHUE

YK-2.2 Beibupaer
OINITHMAJIBHBIN CIIOCO0
peleHus 3a/1a4, YIUTHIBAs
JEeUCTBYIOIUE ITPABOBHIC
HOPMBI U IMEIOLITHECS
YCIIOBUSI, PECYPCHI U
OTpaHUYCHUS

3HaTh: ONTHUMAaJIbHBIE CIIOCOOBI
PCIICHU 3a1a4

YMeTh: , y4UTBIBaTh JCUCTBYIOIINE
MIPAaBOBBIE HOPMbI U UMEIOIIIHECS
YCJIOBUS, PECYPCHI K OTPAHUYCHHUS

Brnaners: HaBbIKamMu BeIOOpA
ONTUMAJILHOTO CIIOCO0a pelIeHus
3aja4, yYUTHIBAs ICHCTBYIOIINE
ITPAaBOBBIC HOPMBbI 1 UMCIOIITHUECS
YCJIOBHSI, PECYPCHI M OTPaHUYCHHS

I1K-1 CriocobeH cTpouTh
npocreime GU3nIecKre
U MaTeMaTu4ecKue
MOJIeNIA IPUOOPOB, CXEM,
YCTPOMCTB U yCTAaHOBOK
DIIEKTPOHUKH H
HaHORJIEKTPOHUKH
Pa3IM4YHOTO
(yHKIIMOHAJILHOTO
Ha3HAuYeHUs,
NPUMEHHUTEIHHO K
KOHKPETHOU
npodecCuOHAIbHON
NeSITeTbHOCTH, a TAK)Ke
HCII0JIb30BaTh
CTaHJapTHBIE
IPOTPaMMHBIE CPEJICTBA
UX KOMITBIOTEPHOTO
MO/JICITMPOBAHUS

I1K-1.1 3HaeT cxeMbl
3aMeIIEHUS OCHOBHBIX
KOMITOHEHTOB AJIEKTPOHHBIX
YCTPOWCTB, CIIOCOOBI
(hopManr30BaHHOTO
OITMCAHUS JICKTPOHHBIX
cXeM

3HaTh: CXEMbI 3aMEUICHHS] OCHOBHBIX
KOMITOHCHTOB 3JICKTPOHHBIX
YCTPOMCTB, CIOCOOBI
(hopmMaM30BaHHOTO OTIMCAHUS
ANEKTPOHHBIX CXEM

VYMeTh: 3aMeniaTh OCHOBHBIC
KOMIIOHEHTHI 3JIEKTPOHHBIX
YCTPOMCTB, CITIOCOOBI
(hopManM30BaHHOTO OMUCAHUS
IICKTPOHHBIX CXEM

Brnanets: HaBbIKaMU 3aMelICHUS
CXEM OCHOBHBIX KOMIIOHECHTOB
ANEKTPOHHBIX YCTPOMCTB, CIIOCOOBI
(hopMaM30BaHHOTO OTIMCAHUS
ANEKTPOHHBIX CXEM

I1K-1.2 Ymeer coCTaBIATE
CXEMBI 3aMEIICHUS U
MaTeMaTUYeCKHUEe MOJIETN
pEeAbHBIX AIEKTPOHHBIX
YCTPOWCTB

3HATh: CXEMEI 3aMeIIeHUS U
MaTeMaTUYECKUE MOJIETU PEATbHBIX
JJIEKTPOHHBIX YCTPOUCTB

YMeTb: COCTaBIIATH CXEMBI
3aMEIICHUA U MaTEMAaTNYCECKHUEC
MOJEJIA pealbHBIX HIEKTPOHHBIX
YCTPOMCTB

Brnaners: HaBBIKAMU COCTAaBIICHUS
CXEM 3aMCIICHHUA U MaTEMATUYCCKUC
MOJCIIN PCAJIbHBIX 3JICKTPOHHBIX




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIeTeHIHH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(K01 1 HAUMEHOBAaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

YCTPOMCTB

[1K-1.3 Brnageer
criocobamu
(hopManr30BaHHOTO
OIMCaHHMS AJIEKTPOHHBIX
cXeM, IpUEMaMu
POrpaMMHUPOBaHUS HA
SI3BIKaX BBICOKOT'O YPOBHSI, &
TaKXX€ UCTIOIb30BAHUS
KOMMEPUECKHUX
MaTeMaTHYECKUX MTAaKETOB
pOrpaMm
OOIIENHXEHEPHOTO
Hanpasienus (Mathcad®,
MATLAB® u ap.).

3HaTh: CcrOCcOObI (POPMATUIOBAHHOTO
ONMCAHUS  DJEKTPOHHBIX  CXEM,
npuéMaMu  POrpaMMHpPOBAHHS — Ha
S3bIKaX BBICOKOTO YPOBHS, a TaKXKe
UCIIOJIb30BaHUS KOMMEPYECKUX
MaTeMaTHYECKUX MaKeTOB IPOTPaMM
OO0IIENHKEHEPHOTO HaNpaBJICHUS
(Mathcad®, MATLAB® u nap.).

YMeTh: ONUCHIBATh 3JEKTPOHHBIE
CXEMBI, MIPUEMaMHU
IPOrpaMMHUPOBAHHUS Ha S3bIKAX
BBICOKOT'O YPOBHSI, a TAK¥Ke
UCIIOJIb30BaHUSI KOMMEPUYECKUX
MaTeMaTUYECKUX MMaKETOB MPOrpaMm
OOLIEMHKEHEPHOT'O HAaIIPaBICHUS
(Mathcad®, MATLAB® u np.).

Braaners: ciocobamu
(hopMaIM30BaHHOTO OITUCAHHMS
3JICKTp0HHI)IX CXEM, HpI/IéMaMI/I
IPOrPaMMHUPOBAHHUS Ha S3BIKAX
BBICOKOT'O ypOBH?[, a TaKXeE
UCIIOJIb30BaHUSA KOMMEPUYECKUX
MAaTCMATUYCCKHUX ITAaKCTOB HpOFpaMM
OOIICMHKEHEPHOT'O HAIIPABICHUS
(Mathcad®, MATLAB® u nap.).

[1K-2 Cnocoben
apryMEHTHPOBAaHHO
BBIOUPATH U
peann30BBIBaTh Ha
NpaKkTUKe YPPEKTUBHYIO
METOHUKY
HKCIEPUMEHTATBHOTO
UCCIICTOBAHHSI
napamMeTpoB U
XapaKTepUCTHK IpHUOOpOB,
CXEM, YCTPOUCTB U
YCTaHOBOK DJIEKTPOHHUKH U
HAHORJIEKTPOHHUKH
Pa3INIHOTO
(GYHKIMOHATIBHOTO
Ha3HAYCHUS

[1K-2.1 3HaeT METOINKH
MPOBEICHUS UCCIIEIOBAHUI
napaMeTpoB U
XapaKTePUCTHK Yy3JIOB,
OJIOKOB

3HaTh: METOIUKH NIPOBEIECHUS
HCCIEA0BAaHUH TapAMETPOB U
XapaKTePUCTHK Y3J10B, OJIOKOB

YMeTh: IPOBOJIUTH UCCIICIOBAHUS
napaMeTpoB U XapaKTePUCTUK Y3JIOB,
OJIOKOB

Bnaners: MeTOAMKON TPOBENEHUS
HCCIEA0BaHUHN TapaAMETPOB U
XapaKTePUCTHK y3JI0B, OJTOKOB

[TK-2.2 YmeeT npoBOIUTh
HCCIEI0BaHUS
XapaKTePUCTHK
ANEKTPOHHBIX MPUOOPOB

3HaTh: KAKUM 00pa3oM MPOBOAUTH
UCCIIeIOBaHMS XapaKTepUCTHK
AEKTPOHHBIX MPUOOPOB

VYMeTh: IMPOBOAWUTD UCCIICIOBAHUSA
XapaKTePUCTHK JEKTPOHHBIX
puOopoB

BrnaneTs: HaBbIKaMH MTPOBEICHUS
HCCIIEIOBaHMS XapaKTePUCTUK
JIEKTPOHHBIX TPHOOPOB

ITK-3 Criocoben
BBITIONHSATH pacyer u
MIPOCKTHPOBAHHE

ITK-3.1 3HaeT mpUHIIHAITEI
KOHCTPYHUPOBAHUS
OTJIEJIbHBIX aHATIOTOBBIX

3HaTh: MPUHIUIBl KOHCTPYUPOBAHUS
OTJCNBHBIX ~ AHAJIOTOBBIX  OJIOKOB
AJIEKTPOHHBIX MPUOOPOB




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIeTeHIHH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(K01 1 HAUMEHOBAaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

3JIEKTPOHHBIX TPHOOPOB,
CXEM U YCTPOUCTB
pa3IM4HOTO
(GYHKIMOHATIBHOTO
Ha3HA4YCHUS B
COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHUEM C
HCII0JIb30BAHUEM CPEACTB
aBTOMATH3ALNH
IIPOEKTHPOBAHUS

OJIOKOB 3JIEKTPOHHBIX
npubopoB

YMeTb: KOHCTPYHUPOBATh OT/ICIBHBIC
AQHAJIOTOBBIC OJIOKH AIEKTPOHHBIX
pruOOpOB

Brnaners: HaBpIKAMU
KOHCTPYUPOBAHUS OTACIIBHBIX
AQHAJIOTOBBIX OJIOKOB 3JIEKTPOHHBIX
pruoOpoOB

[TK-3.2 Ymeet npoBoauTh
OIICHOYHBIC PACUCThI
XapaKTePUCTHK
3JIEKTPOHHBIX MPUOOPOB

3HATh: XapaKTEPUCTUKU
JIEKTPOHHBIX TPUOOPOB

YMeTh: IpOBOAUTH OLIEHOYHbIE
pacueTbl XapaKTepUCTUK
AJIEKTPOHHBIX IPUOOPOB

Brnanets: HaBbIKaMu ITPOBECHUS
OIICHOYHBIX PACYETOB XapaKTEPUCTUK
ANEKTPOHHBIX MPUOOPOB

I1K-3.4 Bnageer HaBBIKAMH
[IOJATOTOBKH
MPUHIAITHATBHBIX |
MOHTa)KHBIX JJIEKTPUYCCKHX
CXEM

3HATh: IMPUHIHUIIBI TIOATOTOBKHU
IMPUHOUITMAIIBHBIX 1 MOHTAYXHBIX
OJICKTPHUYCCKUX CXCM

YMeTs: OCYHICCTBJIATH NIOATOTOBKY
IMPUHOUITMAJIBHBIX 1 MOHTAYXHBIX
OJICKTPHUYCCKUX CXCM

BJ'Ia,Z[CTB: HaBbIKaMH IIOAT'OTOBKH
MMPUHOUITHAJIIBHBIX 1 MOHTaXXHBIX
QJICKTPHUUYCCKUX CXCM




7. CTPpyKTYypa U cofep:KaHHe MPAKTUKH

®opMbI TEKYLIETO
13qu1 JTranbl NPAKTUKHU Ceccus Obnem, Baniabl KOHTPO.Ii
y4eOHOi padoThbI 4. (HaMMeHOBaHuUe
OLICHOYHOI0 CPeACTBA)
KonrtaktHas pabota |Opranu3aiiysi IpaKTHKH — MOJTyYCHHE METOAMYECKIX MaTepPHAaJIOB, 3 0,2 [Tnan-rpaduk npakTHKH
oopmieHrEe TOKYMEHTOB U TOJIY4YE€HHUE MPOITYCKOB, COCTABIICHHE
WH/IMBUIyJILHOTO 3aJIaHMsI Ha TIPOXOXKICHUE MPAKTHKU
Wubie popmbl WHCTpyKTaX 110 TEXHUKE OE30I1aCHOCTH, 03HAKOMJIEHHE C PEXKUMOM 3 179,8 JIHEBHUK IPAKTUKU
paboThI M yCTAaBOM TMPEANPHUATHS, BBITOJHEHHE 331aHUN PYKOBOIUTEIS
MIPaKTUKU OT MPENPUITHSI, 00padOTKa U aHAJIU3 MOJIyYEHHOU
nHpopmauu
[Tpomexyrounas  |[loaroroBka u caada oTdeTa o MpoJeIaHHON paboTe COriIacHo 3 0,2 100 | OT4er 0 MPOXOKICHUH
aTTecTanus TpeOOBAaHUSAM JICHCTBYIOLIMX HOPMATUBHBIX IOKYMEHTOB MPAKTUKH
Bomnpocsl k 3auery ¢
OLICHKOH

®opma (popMbl) OTYETHOCTH MO NMPAKTUHKE

Hanuuune odopmiiennoro
oTyeTa

Hroro:

180

| 100

Cxema pacyera UTOroBoro 6ajia

Cymma 0a/110B 10 BceM y4eOHBIM MepPONPHATHSIM, IPEAYCMOTPEHHBIM B Kypce




8. O6pa3oBaTe/IbHbIE TEXHOJIOTHH

1. TexHomoruu TpaAUIIMOHHOTO 00yUYEHUs
1.1. HWHnuBuayanbHBIC JOMAITHUE 3aaHUS
2 TexHonorust mpo6IEeMHOTr0 00y4YeHUs

2.1.  DBpucrtudeckas decena
2.2.  Jluckyccus
2.3. YyeOHOe uccieqoBaHue

3. TexHomnorust 00y4eHus B COTPYJHHYECTBE
3.1.  Pa30OueHue cTyAeHTOB Ha KOMaH/BI JJISl PEIICHNS] KOHKPETHBIX 33/1a4
4 HHTEepakTHBHBIE TEXHOJIOTUU

4.1.  JleMOHCTpaIlMOHHBIA METOJ OOyICHUS
4.2. Pabora B rpynmax
4.3. DOBpucruyeckas decena

9. Meroauyeckue yKa3aHus

B pesynprare NpOXOXKAEHUA Kypca IPEANONaracTcss O3HAKOMIIEHHME C OCHOBAMH
IUTAaHUpOBaHUsL pabOT 1O pa3pabdOTKe KOMIBIOTEPHBIX MpPOTrpamMM, IIOJYyYEHUE HAaBBIKOB
cocTaBleHMs IporpaMMm Ha sa3plke Cut+, ucnomb3yemMoM Uil IPOrpaMMHUPOBaHUS
MUKPOKOHTPOJUIEPOB. A TaKK€ PEKOMEHJyeTcs 00ydeHHE NMOUCKY MH(QOpPMAIUK JIJIsl BBIOJIHEHUS
KOHKPETHOH TMpeIOKEeHHOM 3aayd M OCHOBaM paboOThl € MHTEIPUPOBAHHBIMHU CpElaMHU
pazpabotku Ha mnpumepe Microsoft Visual Studio. Kpome s3Toro mnpemnaraercs BBITIOTHHUTH
pedepaTuBHbII  0030p  JIEKTPOHHOI'O  KOMIIOHEHTa, pacCMOTPETh  €ro  TeXHHUYECKHe
XapaKTepUCTHKHU, 00JacTh MpPUMEHEHHUs U aHajoru. llocne BhINONHEHHSA 3alaHUN MPEICTOUT
HOJArOTOBUTh M CJaTh OTYET O MPOJIENaHHOW pabdoTe COINIAaCHO TPeOOBaHUAM JIEHCTBYIOIIUX
HOPMAaTUBHBIX JOKYMEHTOB.

IIpeyiaraercs ABa 3ajaHus: MO HPOrpaMMUPOBAaHMIO M 1O pedepatuBHOMY 0030py
AJIEKTPOHHOIO KomnoHeHTa. Kaxnoe 3ajmanue oueHuBaercs makcumyMm 40 Oamiamu, a UTOTOBBIN
0aJu1 mosyyaeTcst MPOCTHIM CYMMHMPOBAaHUEM 0ajIoB IBYX 33aJaHUN M JAOMOJIHUTENbHBIX 20 6ayioB
3a OTBET Ha BOIPOC K 3a4YETY C OLEHKOMH.

[epByto 3a1a4y HEOOXOIMMO BBINIOJIHUTH Ha A3bIKe MporpamMmmupoBanust C++.

Bropoe 3amanne — 3TO MOMCK TEXHUYECKOW HHGMOpPMALMKM M0 MPEIIOKEHHOMY
3JIEKTPOHHOMY KOMITOHEHTY U BBIIIOJIHEHHE €ro pedepaTuBHOro 0030pa. /laercs Ha3BaHue Mojienu
AJIEKTPOHHOTO KOMITOHEHTa, Hampumep 26MT120. Heo6xoauMo omucaTh €ro, €ro TeXHHYECKHE
XapaKTEePUCTHKH, OCOOEHHOCTH, I/ie puMeHseTcs. O0sA3aTesIbHO BKIIOUUTh YCIOBHO-Tpaduueckoe
0003Ha4YeHHE PJIEMEHTA, BBIMOJIHEHHOE MO JEMCTBYIOUM CTaHIapTaM. MUHUMalbHbBII 00beM —
500 cnos. CreneHb OpUrMHAIBHOCTH JOJDKHA COCTaBIATh HE MeHee 70 %.

Ecnu xe mpakTuka rnpoxojusia He B YHUBEPCUTETE, TO 3aJIaHUS U UX OLIEHKA OINpPEAEISIOTCs
PYKOBOJUTENEM MTPAKTUKH OT OpraHU3aluy (MIPeIIpUsATH, YUpexKIeHUs, COOOIIECTBA).

OT4er 1o MpakTUKE BKIIIOYAET CIASAYIOLIUE JIEMEHTHI:

TUTYIBHBIN JTUCT

AKT

[Tnan-rpaduk npakTHKH

JIHEeBHUK TPOXOXKACHUS TPAKTUKU
OCHOBHY!O 4acTb

3aKroueHue

Cnucok ucnoap3yeMon JTUTepaTypsl
. [Ipunoxenus

TutynpHBIN NTUCT sABISETCS MEepBOW cTpaHulei otdyera. OH odopmisieTcs Ha CTaHAAPTHOM
OJlaHKe M COAEpPKUT HauMEeHOBaHHe Kadeapbl, HaMMEHOBaHHE BHUAA IPAKTUKU, HAIpaBlEHUE

NGO~ wWdE



MOJATOTOBKU (CHEIHMATBHOCTD), (pamMunmio, uMs, oTuecTBO cryneHta, D.J.O. pykoBoxutens
npakTuku ot npeanpustus, ©.1.0O. pykoBoauTemnss MpakTUKH OT Kaeapsl.

TurynpHbII UCT 1 00pa3en akTa npuBeAeHbI B [lonoxeHnn 00 opranu3aluy 1 MpOBEACHUT
HpaKkTUKU oO0ydaromuxcs ToIbSITTHHCKOrO TOCYAapCTBEHHOTO YHUBEPCUTETA.

[Tnan-rpadux mpakTuku opopmisieTcss Ha OTAEIbHON CTpaHHIe B TaOnu4yHOM ¢opme. B
I1aHe-rpauke JIOJDKHBI OBbITh YKa3aHbl BEpHbIE CPOKU IPOXOXKJIEHHSI NMPAKTUKU U OCHOBHBIC
3alJJaHUPOBAaHHBIE HA OPraHM3allMOHHOM coOpanun Meponpustus. Ilman-rpaduk momken
BKJIIOYAaTh HE MEHEE YEeThIPeX ITYHKTOB, OXBATHIBAIOIIMX BCIO IMPOAOKUTEIBHOCTh IMPAKTUKH.
Hampumep, TakumMu MyHKTaMu MOTYT OBITh:

1) OpraHu3aIMoOHHOe coOpaHue;

2) odopMIIeHHE TIPOITyCKa HA MPEANPUSITHE;

3) 3HAKOMCTBO C PYKOBOJUTEIIEM MPAKTHKH OT MPEIIPUSATHS;
4) BBITIOJTHEHUE UHIUBUIYATHHOTO 3a/IaHUS;

5) nouck uadopmanuu B Oubnuoreke, cet MHTEpHET;

6) MATCHTHBIN ITOUCK;

7) odopMIIEHHE OTYETA 110 TIPAKTHKE.

JIHEeBHUK MPOXOXKICHHS MPAKTUKH O(POPMIIIETCS ¢ HOBOM CTpaHWIIBI B TaOJIM4YHOU (popme.
Conepxut onrcanue (PaKTUYECKH MPOBEACHHBIX MEPOIIPUATHIA U BBITTOJTHEHHBIX Pa0OoT.

OcHOBHas 4aCTh MOKET BapbUPOBATHCS B 3aBUCUMOCTH OT MECTa MPOXOXKICHUS MPAKTUKU U
BBITIOJIHSIEMBIX PaloT.

B 3akmrouenum genaroTcs BBIBOABI O IpojaenaHHOW pabote. Kparkoe omnucanue
MPOJIeNIaHHOM PabOThI U MOJYYEHHBIX PE3YJIbTaTOB, MEPCICKTUB PA3BUTHSI.

CnucoKk UCMOJIb3yeMOW JIUTEpaTyphl BKIIOYAET HMCTOYHUKH, KOTOPBIMHU IOJIH30BAJICS
CTYJICHT, U TTOKA3bIBAET CTENIEHb U3YUEHHOCTH 00BEKTA UCCIICIOBAHMUS.

B npunoxkeHuss BBIHOCUTCS JONOJHUTEIbHBIA WJUIIOCTPATUBHBIA M HWHOM Marepual,
MMEIOIINA OTHOIICHHE K pab0Te M HEOOXOIMMBIH IS ITOJTHOTO €€ IIOHUMAaHHS.

[ToaAroTOBIEHHBIA OTYET CHAETCS B YCTAHOBJICHHBIE CPOKM PYKOBOAMUTEIIO IMPAKTUKU OT
YHUBEPCUTETA.



10. OueHouHbIe cpeacTBa

10.1. IIacnopT OLIEHOYHBIX CPE/ICTB

Koa koHTpoJIMpyemMoii KOMIIETeH U
(WJIM ee 4acTH)

HaumenoBanue
OIIEHOYHOI0 CpeIcCTBa

VYK-2; I1K-1; I1K-2; I1K-3

1.OcHoBHBIE BB TPOrPAMMHUPYEMBIX
JIOTHYECKUX KOHTPOJUIEPOB, IPUMEHSIEMBIX B
aBTOMOOMJIECTPOCHUHN

2AnmapaTHOE U IpOrpaMMHOE 00ecrieueHrne
KoHTpoJuiepoB Siemens S7-200, S7-1200
3llpumMeHeHre MPOrpaMMUPYEMBIX JIOTHUECKUX
unterpanbHbIX cxeM (ITJIMC) mpu pa3paboTke
PagroOdJIEKTPOHHOM aIapaTypbl

4AnmnapaTHoe ¥ IporpaMMHOE obecrieueHue uis
co3aanus yctpoiicts Ha 6aze [IJINC
SCTpyKTypa U3MEpPUTEIbHBIX CUCTEM Ha 0aze
MHUKPOIIPOLIECCOPHOU TEXHUKHU
6becKOHTAaKTHBIE JaTYUKU MPUOIIKEHUS,
PUMEHSIEMBIE B TPOU3BOJICTBE
7BecKOHTaKTHbIE JaTYMKHU (POTOIIEKTPHUUECKOTO
THUIIA, TPUMEHSIEMBIE B TPOU3BOJICTBE
8UHTepdeiicsl BBIXOAHOIO YCTPOHCTBA
JATYNKOB UH(OpMAIHH

9AHaJIOroBBIE TATYUKU JJISI CUCTEM
aBTOMATH3aIUU

10Bb100p ¥ IpUMEHEHUS JAaTYUKOB IS
ABTOMATH3UPOBAHHBIX COOPOYHBIX JIMHUN
11TToaxiroueHHEe AATYMKOB K LEMSM MUTaHUS U
yIIpaBJICHUS

12TTouck HencnpaBHOCTEH NPU NPUMEHEHHH
JVICKPETHBIX JTATYMKOB

13Kakue UCTOYHHMKH 3JIEKTPUUECKOM SHEPTUn
Bawm uzBectHbI?

14CxeMbl BKIIIOYEHHUS] OUITOJISPHBIX
TpaH3ucTOpoB. Cxema ¢ 0OIIUM KOJIEKTOPOM.
OcHOBHBIE TApaMETPHI.

15/TocToMHCTBa U HEIOCTATKU CBETOAMOIHBIX
WH/INKaTOPOB

16ITapameTpbl, XapaKTEepU3YIOIINE PE3UCTOP,
YYUTBIBAEMbIE TIPH MIPOCKTUPOBAHUH
AIIEKTPUUYECKON LIeH

17T1onsarue o BTU3 (IGBT), nocronHcTBa,
HE/I0CTAaTKU

18TexHOIOTHU H3TOTOBJICHUSI MHOTOCIIOMHBIX
MEeYaTHBIX UIAT

191ToneBbIe TPaH3UCTOPHI M CXEMBI HX
BKJTIOUEHUS

20CBeToamozp! u nazepsl. KoHCTpyKITHNH,
MaTepHalbl, IPUMEHEHUE

21006nacTi MPUMEHEHUS ¥ BUJIBI TICUYATHBIX TUIAT
22Muxkpoxontpoiuiepsl AVR, PIC, ARM




231 HpopManMOHHBIE CUCTEMBI, TTOCTPOSHHBIE
Ha Oa3e [IK. Cniennanu3upoBaHHbIE IIATHI U
npucTaBku (DIIEKTPOHHBIE OCIIMILIOTPadBbl,
reHEepaTOpbl CUTHAJIOB U T.11.)

24 513pIKM ONUCAHUSI TOMOJIOTUU UHTETPATbHBIX
cxeM, ucroinbiyemsle mpu padore ¢ [IJIMC B
cpenax Altera Quartus (I, I Web Edition nnu
Prime) u Altium Designer

250CHOBBI SI3bIKa OMMCAHUSA alapaTypsl
Verilog HDL, Heo6XxoauMBbIe 715 TPOCTEHIIINX
AIIEKTPOHHBIX LU(poBBIX cxeM. [IpuBeauTe
IPUMED C MOSICHEHUSMHU

260cHOBHBIE TPeOOBaHUS K O(POPMIICHHUIO
TEKCTOBBIX JOKYMEHTOB KOHCTPYKTOPCKOM
JIOKyMeHTauuu, oryetoB HAP

27VIcTOYHUKY HOPMAaTUBHON MH(OPMAITUH 110
TpeOOBaHUAM K 0(DOPMIICHHIO I'paraecKux
MaTepHalioB KOHCTPYKTOPCKOM TOKyMEHTAIUN
AJIEKTPOHHOI'O YCTPONCTBA

28I 1puBenruTe OCHOBHBIE CXEMbI BBIIPSIMUTENECH,
UCTIOJIb3YEMBIX B NICTOYHHUKAX THTAHHS
MIPOMBINIJICHHOTO 000pyI0BaHUS

291 IpuHImI paboThl COTHEYHOTO AJIEMEHTA
30Tupucrop u ero BoJabT-aMIepHAS
XapaKTEePUCTHKA

31OcHoBHBIE BUJIBI AKKYMYJIATOPOB, UX
0COOEHHOCTHU

32[1oueMy TpaH3UCTOP MOKET CIYKUTh
ycuurenem?

33Cnoco0bl Maiiki KOMIIOHEHTOB Ha MEYaTHBIX
TraTax

34ITpuHun paboThl )KUAKOKPUCTATUIINIECKUX
JICTIIIEEB

35Chopmynupyiite 3akoH OMa 17151 ydacTka
LIENN ¥ NepBbIi 3aK0H K

10.2. Tunossie 3alaHud WJIH HWHBIC MaTepHaJibl, H606XO)II/[MI)IC AJIA TEKylero
KOHTPOJIA YCIIEBACMOCTH

10.2.1 3anaHusi HA NPAKTUKY

3ananue Nel:

- CoOpatp MaTepuai no npuMeHsieMbIM B ipombinuieHHocTH [UIK;

- Pazpaborare IoT ycrpoiictBo Ha 6aze MC Esp8266. OdopMmuth pe3ynbTaThl IO
tpeboBanusim ECK/I;

- Pa3paboraTh m3MepuTeNbHyI0 cUcTeMy Ha 0a3e Arduino Juisi perMcTpaluyd U aHaiu3a
CYTOYHOM TeMIEepaTypshl;

- Pazpabotare u3MepuTenbHylo cucreMy Ha 0a3e Arduino Juisi M3MepeHus HapamMeTpoB
AIIEKTPOIHEPIUH;

- CoOpare Matepuan mno mnporpammupoBanuto [IJIMC. Hcnmoms3ys Altium Designer
peann3oBath HU(GPOBYIO JOTHUYECKYIO CXEMY.

1 PexoMmeH1yeMblil IepevYeHb OLIEHOUHBIX CPEACTB MPEACTaBIIEH Ha caiite YMY



- CoOpaTh MaTepual o cucreMam TexHuueckoro 3penus. Mcnonb3ys OpenCV peanuzoBatb
pacrno3HaBaHWE C IOMOINBIO BHIECOKAMEpPbl IITPUX-KOJA WM YHUCJIA, HAINCYaTaHHOTO HA JIUCTE
Oymaru.

- [loaroroBuTe MaTepuan Mo ABUraTeasiM U UCTOYHMKAM NMUTaHUS MOOMIIBHBIX pOOOTOB.
[Tpennoxuts cxemy nutanus. OpopmMuTh pe3ynbrathl o TpeboBanusm ECK/I.

- IloaroroBuTe Marepual IO 3JIEKTPOTEXHOJIOIMYECKHM YCTAHOBKaM, INPUMEHSIEMBIM B
IPOMBIIIICHHOCTH, OCOOCHHOCTSIM UX HAJIAJKH, SKCIUTyaTallid U PEMOHTA.

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABJIAECTCS CTYJCHTY, €CIU IOCTaBJICHHAs 3aJaya peaju30BaHa
BEPHO, COOII0/IeHbI TPeOOBaHMs 0(OPMIIEHHUS OTUYETOB IO IPAKTUKH, OTYET C/IaH B CPOK;

- OLICHKA «XOPOLIO» » BBICTABJISIETCSI CTYIEHTY, €CJIM IIOCTaBJE€HHAs 3ajada B LEJIOM
BBIIIOJIHEHA BEPHO, OJHAKO HUMEETCs psAJ HENOpabOTOK WJIM HMMEIOTCA pAJ HEJ04YeTOB B
0(OpMIICHHH OTYETOB I10 MPAKTHUKH, OTYET CJJaH B CPOK;

- OLIEHKA «YJOBJIETBOPUTEIBHO» €CIM UMEIOTCS HEJOCTAaTKU B BBIIOJHEHHOH pabore WM
3a/laHue BBIIOJIHEHO HE MOJIHOCTBIO, WJIM OTYET CJIaH HE B CPOK;

- OLICHKA «HEYIOBIETBOPUTEIBHO» BBICTABIIACTCA CTYACHTY, €CJIIM WTOTOBBIA OTYET IIO
IIPAKTHKE HE CJIaH.

11. Ob6pa3oBarenbHble TEXHOJIOTUU U METOAMYECKHE yKa3aHMs MO BBIMOJIHEHUIO 3a/laHUM
IIPAKTUKU

IIpu caMOCTOSTENBHOM BBINOJIHEHUM pa3IMYHBIX BHUJIOB PAa0OT HA HPAKTUKE BEIYTCS
KOHCYJIbTallUM PYKOBOJAUTENSAMHU MPAKTHKU.

Ilopsaok BeneHMs THEBHUKA ITPAKTUKU

JIHEBHUK BEAETCS JIMYHO CTYAEHTOM AaKKypaTHO M IpaMOTHO. 3allOJIHEHUE BCEX pa3JesioB
JTHEBHMKa SBIISIETCS 0053aTEIIbHBIM.

UTto HYXHO cziesaTh 10 Hadajia NPaKkTUKU

VYACHUTB NOPSAAOK U CPOKU IIPOXOXKACHUS TPAKTUKHU U IIOJIYYUTh 3a/1aHHUE.

VY3HaTh HauMMEHOBAaHME U aJpec OpraHu3alMM M O3HAKOMUTBCA C €€ KpaTKou
IIPOU3BOJCTBEHHON XapaKTEPUCTUKOM.

[Tonyunte Ha Kadenape, OCYLIECTBISIIOIIEH PYKOBOJACTBO IPAKTUKOH, HE0OXOJUMbIe
METOAMYECKHE yKa3aHHsI [0 MMPOBEACHUIO IPAKTUKHU, COOPY M CUCTEMaTU3allu1 MaTepHUasoB.

[TonyunTs y pyKOBOAMTENS MPAKTUKHU OT Kadeapbsl HEOOXOJUMbIE JOKYMEHTHI (IporpaMmy
NPaKTUKH, THEBHUK U T.J.).

UTo 10JKEH BBIMOJIHUTD CTYJIEHT 10 IPUOBITUH HA MECTO MPAKTUKHU

B cocraBe rpynnbl (WM MHOMBHIYaJdbHO, €CIM CTYJEHT TPOXOIUT HPAKTUKY
CaMOCTOSITENIbHO) NPHUOBITH B OTHEN TEXHUYECKOTO OOY4YEHMsS M OTAEN KaApoB MNpEeANnpusTus,
cienaTth B JHEBHHUKE OTMETKY O MPUOBITHMU. PemuTh OBITOBBIE BONPOCHI, BONPOC O Ha3HAYEHUHU
PYKOBOJUTENS IPAKTUKU OT OpraHU3aliy, 0 paboyeM MecTe U MOPSAKE MPOXO0KACHUS TPAKTHKY.

Berpetutbest ¢ pyKOBOAMTENEM INMPAKTUKA OT OPraHM3alMM U PEUIUTh C HUM BOIIPOCHI,
CBSI3aHHBIE C IPOXO0KICHUEM NMPAKTUKU: 03HAKOMUTH €T0 C MIPOrpaMMOil MPAaKTUKH, JTHEBHUKOM,

WH/MBUYAIIbHBIM 3aJaHHEM, YTOYHUTb TEMbl NpPOEKTa, Mmopsaka cbopa U OopopMIICHHS
MaTepuaia Juisi TMIUIOMHOTO UM KypCOBOTO NMPOEKTUPOBAHUS U T.II.

OO0s3aHHOCTH CTY/IEHTa BO BpeMs IIPOXOKICHUS PAKTUKU

1. Ctporo BBINIOJIHATH IPaBUJIa BHYTPEHHETO paclopsiIKa, YCTAHOBJIEHHBIE B OpraHU3al1u.

2. JloOpocOBECTHO OTHOCHUTBHCS K BBIMOJIHEHUIO 3aJaHUM MO NpakTUKe, K pabore B
OpraHH3aIiHy.

Ilepen yObITHEM M3 OpraHU3alMU CTYAEHT 00sI3aH:

- clenatb BCe HEOOXOAMMBIE 3allUCU M OTMETKY 00 YOBITMM B JIHEBHHKE, 3aBEPUB HX
MOJIUCSAMU U NE€YaThIO;

- cJIaTh MPOIYCK B OpraHU3aIHIo.

ITopsimok cbopa MaTepuaaoB, HEOOXOIUMBIX ISl AUIIIOMHOTO (KypCOBOT0) IPOEKTa



CucreMaTHYECKH BECTH C60p MaTcpuaioB, HCOGXO,Z[I/IMBIX AJId JUITNIOMHOTO WJIM KYpCOBOT'O
IPOSKTHPOBAHUS U OTYETA O MPAKTUKE. AKKYpaTHO M PEryJSIPHO 3allONHSATH JHEBHUK M pabouue
tetpaau. CO0p MaTepuasioB 1 ux 00pabOTKa BEAETCS CTYICHTOM, KaK MPaBUIIO, B Hepabodyee BpeMsl.

OT4eT O MPaKTUKE JIOJDKEH OBITh MOAPOOHBIM, TEXHUYECKH IPAMOTHBIM M 0OOCHOBaHHBIM
JOKYMEHTaMH, HUTIOCTPHPOBAHHBIM CXeMaMH, ueprexamu, ¢ororpapusmu u T.1. I[Ipocrtoe
OIMCaHKE YBUACHHOT'O HE JIOMYCKACTCsI, HEOOXOJUM €ro IIyOOKHii aHAJIN3 Ha OCHOBE!

- TEOPETUUECKOTO Kypca;

- U3y4YCHHO B IEPHO]] IIPAKTUKH TEXHHYCCKOHN JINTEPATyphl, CIIPABOK, OTYETOB, JOKJIATI0B U
T.II., UMCIOIINUXCS Ha IMPCATIPUATHUH,

- JINYHBIX HAOIIOICHUIT 32 BpeMsl IPAKTHKH.

OObeM, colepKaHUEe W TOPSAAOK O(GOPMIICHUS OTYETOB O TMPAKTUKE OIPEHCNIAeTCs
HIPOrpaMMOil IPAKTHKH.

OO0s13aHHOCTH CTYJICHTA 110 OKOHYaHUH MPAKTHKH

B ycTaHOBIICHHBI CPOK CHaTh OTYETHYIO JOKYMECHTALMIO PYKOBOIMTEIIO MPAKTHKUA OT
kadenpsl.

[ToArOTOBHUTHCS K 3aLIUTE OTYETA O MPAKTUKE HA UTOTOBON KOH(EpeHIUH

10.3.0ueHoYHBIE cpeICTBA /JIsl MPOMEKYTOUHOI aTTecTALNU

10.3.1. Bonpochl K NIPOMEKYTOYHOM aTTeCTAUN

Ne Bonpocsl k 3auery

n/n

1 OCHOBHBIE BH/IBI IPOTPAMMHUPYEMBIX JIOTHYECKUX KOHTPOJIIEPOB, TPUMEHSIEMbIX B
aBTOMOOHMJIECTPOCHUH

2 ArnmapartHoe 1 mporpamMmmMHoe obecrieueHne KonTposuiepoB Siemens S7-200, S7-1200

3 [Tpumenenue nporpamMmmupyemsIx jJorudeckux uHrerpanpHbix cxeM (IIJIMC) npu pazpabotke

PaaAMO’IIEKTPOHHOM anmnaparypsl

4 AnmnapatHoe U nnporpaMMHoe obecrieueHue i co3JaHus ycTpoiictB Ha 6aze [IJIMC
5 CTpyKTypa U3MEpPUTEIHHBIX CHCTEM Ha 0a3e MUKPOIIPOIIECCOPHON TEXHUKH

6 becKkOHTaKTHBIE NaTYUKU NPUOIMKEHUs], IPUMEHSIEMbIE B IPOU3BOICTBE
7

8

9

becKOHTAaKTHBIE JaTYUKU (POTORIEKTPHUUECKOrO THIIA, IPUMEHSIEMbIE B IPOM3BOACTBE
WHTepdeiichl BBIXOIHOTO YCTPOWCTBA TATYMKOB MH(OpMAIUU

AHanorosble JaTYUKH JUIs CUCTEM aBTOMATU3AIUH

10 | Be16op u npuMeHeHHsI JaTYMKOB JJIsl aBTOMATU3UPOBAHHbBIX COOPOUYHBIX JTMHUI

11 | IlopkaoueHHe NAaTYMKOB K LIEMsIM NUTaHUS U YIPABICHUS

12 | Ilouck HeucnpaBHOCTEH MTPU NPUMEHEHUH AUCKPETHBIX JaTUYHKOB

13 | Kakue HCTOYHMKH 3JIE€KTpUUecKoi sHepruu Bam usBecTHbI?

14 | Cxewmbl BKIIOUEHHSI OMIIOJIIPHBIX TPAaH3UCTOPOB. Cxema ¢ 001mM KosieKTopoM. OCHOBHBIE
napaMeTpahl.

15 | JlocTOMHCTBA M HEJJOCTATKH CBETOAMOIHBIX MHAUKATOPOB

16 | IlapameTpsl, XapaKTepU3yIOLINE PE3UCTOP, YIUTHIBAEMbIE IIPH MPOESKTUPOBAHUU
IIEKTPUUECKOH LienH

17 | llonsarue o bTU3 (IGBT), nocTtonHcTBa, HEAOCTATKU

18 | TexHOIOTHH N3rOTOBJICHUS MHOTOCJIOMHBIX MEYATHBIX IJIAT

19 | IloneBble TPAH3UCTOPHI U CXEMBI MX BKIIOUCHHS

20 | Ceroamosns! u nazepsl. KoHCTpyKIIMKM, MaTepHasbl, IPUMEHEHHE

21 | OGnacTy NpUMEHEHHS U BHJIbI IEYATHBIX TUIAT

22 | Mukpokontposuiepsl AVR, PIC, ARM

23 | UudopmannonHsie cucteMsl, nocTpoeHHble Ha 0ase [1K. Crnenpanu3npoBaHHbIE MIATHl U
NpUCTaBKH (DJIEKTPOHHBIE OCIIHILIOrpadbl, FTeHepaTOPbl CUTHAJIOB U T.1.)

24 | SI3pIKM OMTUCAHMS TOTIOJIOTHH MHTETPAIBHBIX CXEM, HCTIob3yeMbie pu padote ¢ [TJIMC B
cpenax Altera Quartus (I, IT Web Edition wim Prime) u Altium Designer




25 | OcHoBHI s13bIKa onucaHus anmaparypsl Verilog HDL, HeoOXxoauMbie [1st POCTEHIITIX
AJIEKTPOHHBIX IUPPOBBIX cXxeM. [IpuBeIuTe NpUMep C MOSICHEHUSIMH
26 | OcHoBHbIE TPeOOBaHUS K OPOPMIICHUIO TEKCTOBBIX JOKYMEHTOB KOHCTPYKTOPCKON
JTokyMeHTanuu, oruetos HUP
27 | UcTtouynuky HOpMATHBHOK MH(OpMAIIHH TTO0 TPeOOBaHUIM K 0(DOPMIICHHUIO TpaprUIecKuX
MaTepHaJIOB KOHCTPYKTOPCKOM JOKYMEHTAIIMHU 3JIEKTPOHHOTO YCTPOICTBA
28 | IlpuBenuTe OCHOBHBIE CXEMBbI BHIIPSMUTENICH, HCIIONb3yEMbIX B HICTOYHUKAX MATAHUS
MIPOMBIIIJIEHHOTO 000PY10BaHUS
29 | IlpunHuun paboThl COTHEYHOTO JIEMEHTa
30 | Tupucrop u ero BoJbT-aMIEpHAs XapaKTePUCTUKA
31 | OcHOBHBIE BUJIBI AKKYMYJISITOPOB, UX OCOOCHHOCTH
32 | [loueMy TpaH3UCTOP MOXKET CITY)KHTh YCHIUTEIIEM?
33 | CnocoObl naiilku KOMIIOHEHTOB Ha MEYaTHBIX IJIaTax
34 | [lpunuun paboThl )KUIKOKPUCTATUIMYECKUX TUCIICEB
35 | Chopmynupyiite 3akon Oma /1715 yyacTKa Lenu U nepBbiid 3akoH Kupxroda
®opma
NMpoBeIeHUs1
N Kpurepun u HopMbI OLEHKH
NMPOMEKYTOUYHOM
aTTecTalMu
3a4eT ¢ OLICHKOU «OTIUYHOY Crynent HabOpain 85 u 6onee 6amioB.,
(o paccuuTaHHbIX 10 hopmyiie: (Cymma 6awioB mo
HaKOMUTEJIbHOMY BCEM yUeOHBIM MEPOIPUSIITHSIM,
pEUTHHTY) MIPEAYCMOTPEHHBIM B Kypce +0asuibl 3a

MOCEIAEMOCTh + Pe3yabTaThl UTOTOBOTO
TECTUPOBaHUs), pa3aenénnas Ha 2. K
MOJIyYEHHOMY Pe3yJIbTaTy NpHUOaBISIOTCS
OOHYyCHBIC OaJUIbI.

«XOPOIIIOY Crynent Habpan ot 70 no 84 6annos,
paccunTaHHbIX 10 Gpopmyiie: (Cymma 0aioB 1mo
BCEM yUEOHBIM MEPOIPUSITHSIM,
IIPElyCMOTPEHHBIM B Kypce + 0aJuibl 3a
MOCEMIAEMOCTh + pe3yJbTaThl HTOTOBOTO
TECTUpPOBaHus), pazaenénnas Ha 2. K
MOJIYYEHHOMY pe3yJbTaTy MpUOaBISIOTCS
OOHYyCHBIC OaJUIbI.

«YIOBJIETBOPUTEIIb Crynent HaOpan ot 55 10 69 Gansos,
HO» paccunTaHHbIX 10 Gpopmyiie: (Cymma 0aioB 1mo
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
IIPElyCMOTPEHHBIM B Kypce + 0aJuibl 3a
[IOCEIAEMOCTh 1 Pe3yJIbTaThl UTOTOBOTO
TECTUpPOBaHus), pazaenénnas Ha 2. K
MOJy4YEeHHOMY pe3yJIbTaTy NpUOaBIsIOTCS
OOHYyCHBIC OaJUTbI.

«HEYJIOBJIETBOPUTE Crynent HaOpan MeHee 55 6auios,
JBHO» paccuuTaHHbIx o ¢popmyie: (Cymma 0anioB no
BCEM Y4E€OHBIM MEPOIPUATHUSM,
MPelyCMOTPEHHBIM B Kypce + 0asuibl 3a
MIOCEIAEMOCTh + Pe3yJIbTaThl UTOTOBOTO
TECTUPOBaHUs), pa3aenéunas Ha 2. K
MOJIyYEeHHOMY pe3yJIbTaTy NpUOaBIIsIOTCS
OOHYyCHBIEC OaJUTbI.







11. YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecneYeHue MPAKTHKH

11.1. O6s13aTebHAsE JIUTEpPaTypa

Tun (yueOHuK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus oudamorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | A. Il Kamenko, I'. C. VYyeOHast mpakTHKa METOJUYECKHUE YKA3aHUS 2020 3bC
Crpoxogckuii, C. E. "IPRbooks"
CtpokoBcKas
2 | Anexun B. A DJEeKTPOHUKA U CXEMOTEXHHKA : KOHCIIEKT | ydyeOHoe mocodue 2019 9bC
JIEKIMH C MCTIOJIb30BAaHIEM KOMITBIOTEPHOTO "IPRbooks"
MozeupoBaHus B cpene «Tina-Ti»
11.2. lononHuTe/ILHAS JJUTEPATYpPa
KosanuectBo B
Tun (yueOHHMK, ydeOHOE .
HAY4YHOH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondamorexe /
n/n MeTOoanYecKoe mocoome,
HaumeHoBaHue
NMPaKTHKYM, AP.) 3EC
1 | Anexun B. A. DNEKTPOHUKA U CXEMOTEXHHUKA : IPAKTUKYM 2017 9bC
MYJIbTUMEUIHBIN TPAKTUKYM C "IPRbooks"
HCIOJIb30BAHUEM KOMITBIOTEPHOTO
MOJIETUPOBAHHUS B IPOTPAMMHOM Cpesie
«TINA»
2 | A. B. bornapenko, A. A. DNEeKTPOTEXHUKA ydeOHoe mocoone 2016 3BC
JleGeneBa "IPRbooks"
3 | Peibkos U. C. DNEeKTPOTEXHUKA ydeOHoe rmocoone 2018 3BC
"ZNANIUM.CO

Mll




Makcuna E. JI

DIJIEKTPOTEXHUKA

ydeOHoe rmocodue

2019

2BC
"IPRbooks"




11.3. Ilepevyenb nmpogeccCHOHAIBHBIX 0a3 JAHHBIX M HMHPOPMALMOHHBIX CIPABOYHBIX
cucTemM

1. WebofScience[ DnekTpoHHBIH pecypc] : MynbTHANCIUIUTMHAPHAS pedepaTuBHas 6a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum nocrymna :apps.webofknowledge.com.
— 3ari. ¢ 3Kpana. — f3. pyc., aHrJL.

2. Scopus[DaexTponHbIii pecypc] : pedeparuBHas 0a3za nanubix. — Netherlands: Elsevier,
2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KpaHa. — 3. pyc., aHTJL.

3. Elibrary[ DnexTpoHHBIH pecypc] : HaydHas JieKTpoHHas Oubmuoreka. — Mocksa : HOB,
2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHriL.

4. SpringerLink[DnexTpoHHbIil pecypc] : [0a3a nanHbix |. — Switzerland: SpringerNature,
1842— . — PexxuMm gocrtyna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.

5. ScienceDirect[ DneKTpOHHBIN pecypc]| : KOJUIEKIUS SICKTPOHHBIX KHUT U3/IaTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyna : sciencedirect.com. — 3ari. ¢ skpaHa.
— 3. anr.

6. NEICON[DnexTpoHHBIi pecypc] : 2IeKTpOHHAss HHPOPMAIIHS : apXUB HAYIHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyna :neicon.ru/resources/archive. — 3ar.
¢ 9KpaHa. — S3. pyc., aHrI.

7. ®enepalibHBIA MHCTUTYT MPOMBIIIJIEHHON COOCTBEHHOCTHU [ DNEKTPOHHBIN pecypc] : calT
®denepantbHOTO HHCTUTYTA IPOMBIILICHHON COOCTBEHHOCTH- . - PexuM mocryma :
http://www.fips.ru. — 3ari. ¢ sxpana. — 3. pyc. 8. [Toptan npodheccroHaILHOTO COO0IIeCTBA:
http://easyelectronics.ru/ 9. [TopTtan npodeccnoHaabHOTO COOOIIEeCTRA:
https://habr.com/hub/electronics/ 10. "Enunoe okHO qocTyma K 00pazoBaTenbHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

11.4. [lepevyeHb MPOrPaMMHOI0 00ecTedeHusl

Ne Hanvenosamme IO PexBU3UTBHI A0rosopa
n/n (1aTa, HOMep, CPOK JAelCTBHS)
1 | Windows: moroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JIeHCTBUS — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpok
JeNCTBHUS — OeCCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition
3 | Microsoft Visual Studio Community 2019 CB000/THOE TPOrpaMMHOE 00ECTICUCHHE
4 | Arduino CB00OIHOE ITpOrpaMMHOE 0OecTieyeHne
5 | Altera Quartus Il CB000/1HOE TpOrpaMMHOE oOecrieueHHe
6 | Altium Designer CB00OIHOE ITpOrpaMMHOE 0OecrieyeHne
7 | Kommac 3D CB000/1HOE TpOrpaMMHOE o0ecrieueHue
8 | Matlab Simulink CB00o0/1HOE TpOrpaMMHOE oOecrieueHHe
9 | Scilab Xcos CB000O1HOE ITpOrpaMMHOE 0becrieyeHne




11.5. Onucanue MaTepruaabHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM I OCYLIeCTBJICHHUS
0o0pa3oBaTeIbHOI0 MpoLecca Mo NPaKTHKe

n/n

HaumeHoBaHnmne 0600py10BaHHBIX
YueOHbIX KAOUHETOB, JJadopaTopuii,
MaCTEePCKHUX U JApP. 00beKTOB /ISl
NPOBeICHUS NPAKTHYECKHUX H
JIA00OPATOPHBIX 3aHATHI, TOMEIeHUH 1J1s1
CaMOCTOSITeIbHOM PadoThI 00y4aroIuXCcs
(Homep ayauTopumn)

IlepeyeHb OCHOBHOIO
000pya0BaHUSA

3- 405 Aynurtopus BeO-KOHPEPEHITUH.
VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS
3aHSTHUN JEKIIMOHHOTO THIIA.

VYyeOHast ay1uTopust AJisi IPOBEICHHUS
3aHATUNA CEMUHAPCKOTO THIIA.
VYyebHas ay1uTopus i1 KypcOBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX
pabor).

VYyebHas ayuTOpHs JIs1 TPOBEACHUS
TPYNIOBBIX U UHAUBHUIYaAIbHBIX
KOHCYJIbTAINH.

VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS
3aHATUNA TEKYIIEro KOHTPOJIS U
MMPOMEKYTOUYHOM aTTECTALUH

Cron npenojaBaTeabCKUii, SKpaH
TEJICBU3UOHHBIN, pOyTEp, CTOMKA IS
TeJNeBU30pa, BeO.kamepa, TpaHCIapaHT-
NEePeTsHKKA, IUPMa, HAYITHUKHY,
KOMIBIOTEP € BbIX0J0M B IHTEpHET.

I'-401 IMomemienue amst
CaMOCTOSITENILHOM paboThl 00yJarOIIUXCsl

CTOJ'H)I, CTYJIbA, KOMIIBIOTCPhI

3-407 Ayautopus BeO-KOH(pEpEeHIIHH.
VYuebHas ayIuTopus Ui IPOBEICHHS
3aHATHN JEKIMOHHOTO THIIA.

VYuebHas ayIuTopus Ui IPOBEICHHS
3aHATUN CEMUHAPCKOIO THUIIA.
VYyebHas aymuTopust i1 KypcOBOTO
MIPOEKTUPOBAHMSI (BBITIOJIHEHUS KyPCOBBIX
pabor).

VYuebHas ayIuTopus Ui IPOBEICHHS
IPYNIOBBIX U UHAUBUIYAJIBHBIX
KOHCYJIbTALIUH.

VYuebHas ayIuTopus Ui IPOBEICHHS
3aHATHHA TEKYILLETO KOHTPOJIA U
MIPOMEKYTOUHOM aTTECTaluu

Crou mpenojaBaTeNbCKUM, dKpaH
TEJICBU3UOHHBIN, POYTEP, CTOMKA IS
TEJIEBU30pa, Be0.Kkamepa, TpaHCIIapaHT-
MEPETSKKA, IIMPMA, HAYIIHUKH,
KOMIIBIOTEP C BBIXOAOM B MHTEpHET,
XpOMaken
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