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

b2.B.02(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) / crieruann3aus
DNEeKTPOHUKA U pOOOTOTEXHUKA

dopma o0ydeHHUs: OUHAS
I'oxg nabopa: 2018
Ob6mmas Tpynoemkoctsb:S 3E

Pacnpe;le.ﬂe}me YaCoB MIPAKTHUKH IO CeMeCTpaM

Cemectp 6

®opma KOHTPOJIsI | 3adyer C Hroro
Bup 3ansTuii o11.
CamocrosTenbHas paboTta Mo pyKoBOJICTBOM 2 2
TIperoIaBaTes
ITpomMexyTouHas aTTecTanus 0,2 0,2
KonrakTHas pabora 2,2 2,2
Wuble popmbl 177,8 177,8
Hroro 180 180




[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 aeiicTBusi padoueii mporpaMMbl THCHHUILTHHBI 10 «30» uwoHs 2022 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[IpombInneHHast SJeKTPOHUKA

(mpoTokon 3acemaanust Ne 9 ot «4» uronst 2018 r.).



1. Ilesb NpakTHKH

[lenp — mproOIIEHNE CTYICHTA K COIMAILHOM cpejie MpeAnpusiThs (OpraHu3alnn) ¢ IeIbIo
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
IIPEIECTBYIOLIEE:

OJNEeKTpOHHBIE H3MepUTEIbHbIE NPUOOpPHl M AATYMKM HHPopMmauuu, CXEeMOTEeXHHKA,
MoOwuibHasi poOOTOTEXHMKA, SI3BIKM BBICOKOTO YpOBHS B CHCTeMax yrpasieHus, OCHOBBI
MHUKPOIIPOLIECCOPHOM TEXHUKH, MUKPOIIPOLIECCOPHBIE CPENCTBA U CUCTEMBI

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

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 nnpoBeieHUus1 NPAKTUKHU

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



6. Ilnanupyemble pe3yJbTaTbl 00y4eHUsI

dopmMupyembie U HNuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHUSI IlnannpyemMble pe3ybTaThl
KOMIIETEHIIMHT KOMIIeTeHIH i o0yueHust
(K01 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
YK-2 Cnocoben | YK-2.1 ®opmymupyer B | 3HaTh: Kak (opmMupyercs pamMkax
ONpeNeNsATh KPYyr 3ajad B | paMKax MMOCTaBJIECHHOM LIETHU | MOCTaBICHHOMN e MPOEKTa
pamKax MOCTaBJICHHOMU | MPOEKTa COBOKYITHOCTb | COBOKYITHOCTh 3ajad,
eI u BBIOMpATh | 33724, OOECTICUNBAIONINX €€ | 00ECIIEYNBAIONINX €€ JOCTI)KCHUE

ONTUMAJIBHEIE CIIOCOOBI MX
peuicHus, nucxoasa nus3
HeﬁCTBYIOIHHX IIPpaBOBBIX

JOCTHIXCHHC

Ymers:  QopMupoBaTh B paMKax
IIOCTaBJIEHHON LeIn IIPOEKTa
COBOKYITHOCTb 3ajad,

HOPM, MMEIOIINXCSA 00eCreYnBAIOIINX €€ IOCTHKEHUE
pPECYpCOB U OTpaHUYEHUN Bnagers: HaBbikamMu (HoOpMHUpPOBaHUS
COBOKYIHOCTb 3ajad,
00ecreunBaroIIuX €€ TOCTHKEHUE
YK-2.2 Boibupaer | 3HaTh: ONTHMAaJbHBIE  CHOCOOBI
ONTUMAaJIbHBIN croco® | pemeHus 3aa4y
penieHus 3aaad, yYMThIBasg | YMETh: , yYMTHIBaTh JEHCTBYIOIIUE
JNEHCTBYIOIME  IIPABOBBIE | IPABOBBIC HOPMBI W HMEIOLIUECS
HOPMBI M HMMEIOLIUECA | YCIOBUS, PECYPCHI U OTPAaHUYCHUS
yCIJIOBHS, pecypchl u | Bnagerts: HaBbIKAMH BbIOOpA
OTrpaHUYCHUS ONTUMAIBHOTO  Croco0a  penieHus
3aJa4,  yY4YuThbIBas  JIEUCTBYIOIIME
paBOBbIE HOPMBI U  HMMEIOLIUECS
YCIJIOBHSI, PECYPCHI M OTPaHUYECHUS
IIK-1 Cnocoben crpouts | I1K-1.1 3HaeT cXeMbl | 3HaTh: CXEMBI 3aMEIIEHUS OCHOBHBIX
npocteimme (HU3NYecKue | 3aMerIeHus OCHOBHBIX | KOMIIOHEHTOB AIIEKTPOHHBIX
u MaTE€MaTUYECKHE | KOMIIOHEHTOB 3JIEKTPOHHBIX | YCTPOMCTB, CIoCcoObI
MOJICNId TPUOOPOB, CXEM, | YCTPOUCTB, croco0sI | (hopMaIM30BaHHOTO OTHUCaHUs
YCTPOMCTB M YCTaHOBOK | JOPMaIM30BAHHOTO 3JIEKTPOHHBIX CXEM
AIIEKTPOHHUKHU U | ONIUCaHUSA JJIEKTPOHHBIX | YMETh: 3aMeniaTh OCHOBHBIE
HaHORJIEKTPOHUKHU CXeM KOMITOHEHTBI 3IEKTPOHHBIX
Pa3IM4YHOTO YCTPOUCTB, CrocoObl
(G YHKIIMOHATEHOTO (hopManr30BaHHOTO OnucaHus
Ha3HA4YeHHUs, SJIEKTPOHHBIX CXEM
MIPUMEHUTETHEHO K Brnaners:  HaBbIKaMM  3aMELICHUS
KOHKPETHOM CXeM OCHOBHBIX KOMITOHEHTOB
npodecCuOHAIbHON ANEKTPOHHBIX YCTPOWCTB, CIOCOOBI
JEATETbHOCTH, a TaKXke (hopma30BaHHOTO OTHUCaHUs
UCIIOJIH30BaTh 3JIEKTPOHHBIX CXEM
CTaH/IapTHBIC [IK-1.2 Ymeer coctaBisiTh | 3HaTh:  CXEMbl  3aMEUICHUS U
NPpOrpaMMHBIC ~ CPCACTBA | CXEMBI 3aMCIICHUS U | MATEeMaTHYECKUE MOJCIH pPCaIbHBIX
nx KOMIIBIOTEPHOI'O | MaTEMAaTHYECKUE  MOJIETHU | DJIEKTPOHHBIX YCTPOICTB
MOZCIIMPOBAHUA pealbHbBIX DJIEKTPOHHBIX | YMETh: COCTaBJIATH CXEMBI
YCTPOWCTB 3aMENICHUsT W MaTeMaTU4YeCKHe
MOJEIU  PEAIbHBIX  JJIEKTPOHHBIX
YCTPOMCTB
Brnaners: HaBbIKaMH ~ COCTaBIICHHS
CXEM 3aMEIICHHS U MaTeMaTHYECKHe
MOJEJIIM  PEAIbHBIX  DJIEKTPOHHBIX




®opmMupyemblie U

HNuaukaTopsl

KOHTpPOJIMpyeMble AOCTHKEHH S Ilnannpyemble pe3yabTaThl
KOMIIETEHIIMHT KOMIIeTeHIN i o0yueHust
(K01 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
YCTPOMCTB
IK-1.3 Brnaneer | 3narh: cmocoObl (HOpMaTn30BaHHOTO
criocobamu OTHMCAHUS AIIEKTPOHHBIX CXEM,
(hopManTu30BaHHOTO npuéMamMM IMPOrpaMMHUPOBAHMS  Ha
OINMCAHUSA AJIEKTPOHHBIX | SI3bIKAX BBICOKOTO YpPOBHS, a TaKke
CXEM, npuéMaMH | UCIIOJIb30BAHUS KOMMEPUYECKUX
MIPOrpPaMMHUPOBAHUS Ha | MAaTEMAaTUYECKUX MAKETOB MpOrpamMm
SI3BIKaX BBICOKOTO YPOBHS, @ | OOILIEMH)KEHEPHOTO HaIpaBJICHUS
TaKKe ucnonb3zoBanus | (Mathcad®, MATLAB® wu np.).
KOMMEPUYECKUX YMeTh: ONUCBHIBATH  3JIEKTPOHHBIE
MaTEeMaTHYECKUX  MAaKETOB | CXEMBEI, npuémMamu
MpOrpaMm IpOrpaMMHUpPOBAaHUsA  Ha  fA3BIKAX
OOIIEMHKEHEPHOTO BBICOKOT'O yYpOBHS, a  TaKxe
nanpasienuss  (Mathcad®, | ucnons3oBanus KOMMEPUYECKUX
MATLAB® u ap.). MaTeMaTU4YECKUX IMaKEeTOB MporpaMm
OOLIEMHKEHEPHOT O HaIpaBJICHUS
(Mathcad®, MATLAB® u np.).
Bnagers: crocobamu
(hopManr30BaHHOTO OTHCAHUS
MEKTPOHHBIX  CXeM,  HIpuéMamu
OpOrpaMMHUPOBAHUS ~ HAa  S3BIKax
BBICOKOI'O YpPOBHS, a  TaKxe
UCIIOJIb30BaHUS KOMMEPUYECKUX
MaTeMaTUYECKUX MaKETOB IpOorpamm
OOIIEHKEHEPHOTO HaIpaBICHUS
(Mathcad®, MATLAB® u nap.).
I1K-2 Cnocoben | [1IK-2.1 3naer Meroguku | 3HATh: METOJIUKH MIPOBEICHHUS
apryMeHTHPOBAHHO MIPOBEJICHUS] MCCIIEI0OBAaHUM | UCCIIEJOBAaHUM rapaMmeTpoB u
BLIOUpATH U | MapaMeTpoB U | XapaKTEepPHUCTHUK y3JI0B, OJIOKOB
pean30BbIBaTh Ha | XapaKTepUCTUK y3710B, | YMETh: TPOBOJIUTH HCCIEAOBAHUS
npakTuke A(PQPEeKTHUBHYIO | OJIOKOB NapamMeTpoB U XAPAKTEPUCTUK Y3JIOB,
METOMKY 0JIOKOB
AKCIEPUMEHTAIBHOTO Bnagers: MeTOnMKOW IPOBEINCHUS
MCCJIEIOBAHMUS HCCTIEIOBAHUI rapaMmeTpoB u
napameTpoB u XapaKTePUCTHK y3JI0B, OJTOKOB
XapakTepUCTHK NPUOOpPOB, | TIK-2.2 YMeeT NpoBOAUTHL | 3HATh: KakKMM 0Opa3oM IIPOBOIHUTEH
CXeMm, yCTpOHCTB U | uccaenoBaHus HCCJICOBaHU XapaKTEePUCTHUK
YCTAHOBOK S3JICKTPOHHUKH M | XapaKTEPHUCTHK AEKTPOHHBIX MPUOOPOB
HAaHOJJICKTPOHUKHA AJIEKTPOHHBIX TPHUOOPOB YMeTb: TpPOBOIUTH HCCIEAOBAHUS
pasjnaHOTO XapaKTEPUCTUK JJIEKTPOHHBIX
(I)YHKI_II/IOHaHBHOTO pr[60p0]3
Ha3Ha4CHUA Bnaners: HaBblKaMu — NPOBENCHUSA
HCCIIETIOBaHUS XapaKTePUCTHK
JIEKTPOHHBIX TPHOOPOB
I1K-3 CnocoGen | TIK-3.1 3naer npuHUMIBI | 3HATh: MPUHLMIIBI KOHCTPYHPOBAHUS
BBIIIOJIHATH ~ pacueT U | KOHCTPYUPOBAHUS OTJCNBHBIX ~ AHAJIOTOBBIX  OJIOKOB
IIPOEKTUPOBAHHE OTJIEJIbHBIX AQHAJIOTOBBIX | ANEKTPOHHBIX MPUOOPOB




®opmMupyemblie U HNuaukaTopsl
KOHTPOJINpYyeMble AOCTHKEHUS Ilnannpyemble pe3yabTaThl
KOMIIETEHIIMHT KOMIIeTeHIN i o0yueHust
(K01 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
JJIEKTPOHHBIX MpUOOpOB, | OJIOKOB JNIEKTPOHHBIX | YMETh: KOHCTPYHUPOBATh OTJEIbHbBIE
CXeM u YCTPOMCTB | MpUOOPOB AQHAJIOTOBbIE  OJIOKM  DJIEKTPOHHBIX
Pa3IM4HOTO npuOopoB
(yHKIIMOHATILHOTO Bnanets: HaBBIKAMU
Ha3HAYCHUS B KOHCTPYMPOBAHHS OT/ZI€JIbHBIX
COOTBETCTBUU C AQHAJIOTOBBIX OJIOKOB  3JIEKTPOHHBIX
TEXHUYECKUM 3aJJaHUEM C npuOopoB
ucnonb3oBanueM cpencts | [IK-3.2 Ymeer npoBoauTh | 3HATH: XapaKTEPUCTUKU
aBTOMAaTU3AINH OIICHOYHBIE pacueTsl | 3JIEKTPOHHBIX TPUOOPOB
MIPOCKTUPOBAHUS XapaKTEPUCTUK YMeTb:  MNpPOBOAUTH  OIICHOYHBIE
ANEKTPOHHBIX PUOOPOB pacyeTsl XapaKTEPUCTHK
AJIEKTPOHHBIX IPUOOPOB
Bnagers: HaBbIKAaMH — TIPOBEICHHS

OIICHOYHBIX PAacye€TOB XapaKTEPHUCTHK
ANEKTPOHHBIX MPUOOPOB

I1K-3.4 Bnaneer HaBBIKAMU
[IOJATOTOBKH
MPUHIAITHATBHBIX 51
MOHTKHBIX JICKTPHUCCKUX
CXEM

3HATh: IMPUHIUIIBI IIOATrOTOBKHU
IIPUHOUIIKAIIbHBIX W MOHTAaKHBIX
OJICKTPHUYCCKUX CXCM

YMeTs: OCYHICCTBJIATE MOATIOTOBKY
IIPUHOUIIKAIIBHBIX W MOHTAaKHBIX
OJICKTPHUYCCKUX CXCM

BJ'Ia,Z[CTB . HaBbIKaMH IIOArOTOBKH
IMPUHOUIINAIIBHBIX U MOHTAaKHbIX

QJICKTPHUUYCCKUX CXCM




7. CTPpyKTYypa U cofep:KaHHe MPAKTUKH

®opMbI TEKYLIETO
BuHJI Tanbl NIPAKTUKH Cemectp Oonem, Banabl KOHTPO.Ii
y4eOHOi padoThI 4. (HauMeHOBaHUe
OLICHOYHOI0 CPeACTBA)
KonraktHas pabota |Opranu3anus NpakTUKU — MOTYyYCHUE METOINIECKHX MAaTEPUAIOB, 6 36 [Tnan-rpaduk npakTHKH
odopmiIeHrEe JOKYMEHTOB U TIOJIY4YEeHHUE MPOITYCKOB, COCTaBIICHHUE
WH/IMBUYaJIbHOTO 33JJaHHsI HA MIPOXOXKICHUE MMPAKTHKH
Wubie popmbl WHCTpyKTaX 10 TEXHUKE O€30MaCHOCTH, 03HAKOMJICHHE C PEKUMOM 6 36 JIHEBHUK IPAaKTUKHU
paboThI U YyCTAaBOM TPEANPHSTHS, BHITOJHEHHUE 331aHUH PYKOBOIUTEIIS
IPAKTUKU OT IPEApUsITUs, 00paboTKa U aHAJIU3 OJy4YEHHOU
nHpopmanuu
[Tpomexyrounas  |[logroroBka u caga oT4eTa o MPOJISIIAHHON paboTe COTJIACHO 6 108 100 | OT4er 0 MPOXOKICHHUH
aTTecTanus TpeOOBaHUSAM JICHCTBYIOIIMX HOPMATUBHBIX TOKYMEHTOB NPaKTUKA
Bormpocs! k 3agety ¢
OILIEHKOU

®opma ((popMbl) OTYETHOCTH MO NMPAKTHKE

Hanuuue odpopmienHoro
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 METO OOYICHHS
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
COCTaBlI€HUs IporpaMMm Ha sa3plke Cut+, wucnomp3yeMoM il IPOrpaMMHUPOBaHUSA
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 mnpemmaraercs BBITOTHHUTH
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

CnHcok ucnoap3yeMon JIUTepaTypsl
. [Ipunoxenus

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

NGO~ wWdE



MNOJATOTOBKU (CHEIHMAIBHOCTD), (paMunmio, uMs, oTuecTBO cryneHta, D.JM.O. pykoBogutemns
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-rpaduk npakTuku opopmisieTcss Ha OTAEIBHOM 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 IPOJOKUTENBHOCTh 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 uaopmanuu B Oubnuoreke, cetn 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 MPOXOKICHUS MPAKTHUKU U
BBITIOJIHSIEMBIX PaloT.

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

Cnucok UCMOJIb3yeMOW JIUTEpaTyphl BKIIOYAET HMCTOYHUKH, KOTOPBIMH TMOJIH30BAJICS
CTYJICHT, U TTOKA3bIBAET CTENIEHb U3YUEHHOCTH 00BEKTA UCCIICIOBAHMUS.

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

[ToaAroTOBNIEHHBIA OTYET CHAETCS B YCTAHOBJICHHBIE CPOKM PYKOBOAUTEIIO 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 TIPU 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, ucrnoinbiyemsle rpu 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 BBIIPSIMUTENCH,
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?

33Cnoco0bI 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 m3MepuTelbHyI0 cucTeMy Ha 0a3e Arduino ajs perucTpanuyd M aHajiu3a
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 PexomeH1yeMblil IEpevYeHb OLIEHOYHBIX CPEACTB MIPEACTABIEH 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 ABUraTelsiM M HCTOYHMKAM IMUTaHUA MOOWIBHBIX pOOOTOB.
[Tpennoxuts cxemy nutanus. OpopmMuTh pe3ynbrathl o TpeboBanusm ECK/I.

- IloaroroBuTe Marepual IO 3JIEKTPOTEXHOJIOIMYECKHM YCTAHOBKaM, INPUMEHSIEMBIM B
IPOMBIIIJICHHOCTH, OCOOCHHOCTSIM MX HAJIAKH, KCIUTyaTallik 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 HMMEETCs psAJ HEAOpabOTOK WM HMMEIOTCS psAJ HEJ0YEeTOB B
0(OpMIICHHH OTYETOB I10 MPAKTHUKH, OTYET CJJaH B CPOK;

- OLIEHKA «YJOBJIETBOPUTEIBHO» €CIM UMEIOTCS HEJOCTAaTKU B BBIIOJHEHHOH pabore WM
3a/laHue BBIIIOJIHEHO HE MTOJIHOCTBIO, MJIM OTYET CJJaH HE B CPOK;

- OLICHKa «HEYAOBIETBOPUTEIBHO» BBICTABIIACTCA CTYACHTY, €CJIIM UTOTOBBIA OTYET IIO
IIPAKTHKE HE CJIaH.

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

IIpu camMoOCTOATENHHOM BBINOJHEHUM pa3IMYHBIX BHJIOB PAa0OT Ha NPAKTUKE BEIyTCS
KOHCYJIbTallUM PYKOBOAUTENSAMU IPAKTUKY.

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 IIPOXOXKIACHUS IPAKTUKU U TIOJTYYUTh 3a/1aHHUE.

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

[Tonyunte Ha Kadenape, OCYLIECTBISIIOIIEH PYKOBOJACTBO IPAKTUKOH, HE0OXOJUMbIe
METOAMYECKHE yKa3aHHsI 110 MPOBEJCHUIO MPAKTUKU, COOPY U CHCTEMaTHU3allui MaTepHasIoB.

[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 rpynnbel (WM MHOUBUAYAJIbHO, €CJIHM CTYJIEHT HPOXOIUT MPaKTHKY
CaMOCTOSITENIbHO) NPHUOBITH B OTIEN TEXHUYECKOTO OOY4YEHHMsS M OTAEN KaApOB MNpEeANnpusTus,
cienaTth B JHEBHHUKE OTMETKY O MPUOBITHMU. PemuTh OBITOBBIE BONPOCHI, BONPOC O Ha3HAYEHUHU
PYKOBOJUTENS MPAKTUKU OT OpraHU3aIlK, 0 padoyeM MecTe U MOPSAKE MPOX0XKICHUS IPAKTUKH.

Berpetutbest ¢ pyKoOBOAMTENEM IMPAKTUKA OT OpPraHM3alMM M 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 TUIUIOMHOTO WM KypCOBOTO MPOEKTUPOBAHUS 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 MaTcpuraioB, H€O6XOI[I/IMBIX AJId JUITJIOMHOTO WJIM KYpCOBOI'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 JOJDKEH OBITh MOAPOOHBIM, TEXHUYECKH I'PAMOTHBIM U OOOCHOBaHHBIM
JOKYMEHTaMH, HUTIOCTPHPOBAHHBIM CXeMaMH, ueprexamu, ¢ororpapusmu u T.1. I[Ipocrtoe
OIMCaHKE YBUACHHOT'O HE JIOMYCKACTCsI, HEOOXOJUM €ro IIyOOKHii aHAJIN3 Ha OCHOBE!

- TEOPETUUECKOTO Kypca;

- U3y4YCHHOH B IEPHOJI IIPAKTUKH TEXHHUYECKOH JINTEPATyphl, CIIPABOK, OTYETOB, TOKIAI0B H
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 PAKTHKH

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. Bonpochbl K IPOMEKYTOYHOM 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
MPOMBITIZICHHOTO 000y I0BaHUS

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
arTecTalnu

3a4€eT C OLICHKOMN «OTJIIMYHOY Ha6pano 80 u 6osiee 6amios

(o «XOPOIIO) Ha6pano 60..79 6annos

HAaKOMUTCIIBHOMY | «yzaoBieTBoputTenbHO» | Habpano 40..59 6amnos

pelTHHTY) «HEYIOBICTBOPUTENIbHO» | Habpano menee 40 6amioB




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 ouoanorexe /
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[DnekTpoHHbIH pecypc] : pedeparuBHas 6a3a nanubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KpaHa. — 3. pyc., aHTJL.

3. Elibrary[ DnexTpoHHBIH pecypc] : HaydHas dJIeKTpOoHHAst OnbimoTeka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

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

5. ScienceDirect[ DneKTpOHHBIN pecypc]| : KOJUIEKIUS AIEKTPOHHBIX KHHUT U3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyna : sciencedirect.com. — 3ari. ¢ skpaHa.
— 3. anr.

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

7. ®enepalibHBIA MHCTUTYT MPOMBIIIJIEHHON COOCTBEHHOCTHU [ DNEKTPOHHBIN pecypc] : calT
denepatbHOr0 HHCTUTYTA MIPOMBIILICHHONH 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. "Exqunaoe okHO q0cTymna K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

11.4. [lepevyeHb MPOrPaMMHOI0 00ecTedeHusl

Ne PexBu3uThI 10r0BOpa

n/n Hanmenonarme IO (nara, HOMep, cpI(;K JleﬁETBHﬂ)

1 | Microsoft Windows HoroBop Ne 690 or 19.05.2015r cpox
necTBus OeccpouHo

2 | Microsoft Office Standart Horoop Ne 690 or 19.05.2015r., -

o6eccpouno;  loroBop Ne 727 ot
20.07.2016r., cpok neicTBus - GECCPOUHO

3 | Microsoft Visual Studio Community 2019 CB000/THOE TPOrpaMMHOE 00ECTICUCHHE
4 | Arduino CB00OIHOE ITpOrpaMMHOE 0OecreyeHne
5 | Altera Quartus Il CB000/1HOE TpOrpaMMHOE oOecrieueHue
6 | Altium Designer CB000/1HOE TpOrpaMMHOE o0ecrieueHue
7 | Kommnac 3D CB000OIHOE ITpOrpaMMHOE 0OecrieyeHne
8 | Matlab Simulink CB000/1HOE TpOrpaMMHOE o0ecrieueHue
9 | Scilab Xcos CB00OOIHOE ITpOrpaMMHOE 0OecrieyeHne




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

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U

Ne JAp. 00BEKTOB /1JIsl IPOBeIeHUsI
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/m | MPAKTHYEeCKHUX U JIa00PATOPHBIX 3aHATHH,
MoMelIeHuii VI CaMOCTOSITeJIbHOI PadoThI
o0yyaomuxcs (HoMep ayAUTOPHH)

1 | D 512 Jlabopatopus "TBepaoTenbHas CTonbl yYeHHUECKHUE IByXMECTHBIC ,
ANEKTPOHUKA, SJIEKTPUUECKUE SN U ctynbs.,[1K, akpan,mpoekTop,
CXEMOTEXHHUKa". MOJIEpPHU3UPOBAHHBIN cTeHn «Jlyd 87» ,
VYueOHas ayuTopus IJIs IPOBEACHUS 3aHATHIH | cTeH ] labopaTtopHbiii MKC-51m/a 503 -
CEMUHAPCKOI0 THIIA. ST, MmoHuTOp Samsung740N -2 i,
VYyeOHas ayuTOpHs 1J1s KypCOBOTO mouuTop LG Flartron -21mt, MOHUTOD
MIPOCKTUPOBAHUS (BBIMIOJHEHHUS KYPCOBBIX Samsung 763mb- 11T, MoHHTOp Samsung
pabor). 750S-1mT, cucteMHbIi 670K microtech-
Y4eOHast ayTuTOpUs I IPOBEICHIS 6m, ocrmuntorpad C1-68-

TPYNIOBBIX U UHAUBHUAYAJIbHBIX lmrr,octmmtorpad C1-118,2-11m,
KOHCYJIbTALIUI JKATIO3U.

YyeOHast ayTuTOpus AJIsl IPOBEACHUS 3aHATHIA

TEKYIIIET0 KOHTPOJISL ¥ IIPOMEKYTOIHOU

aTTecTalluu.

2 | D-511 YuebHas ayauTopus Ui IPOBEICHUS CroJibl y4EHUUYECKHUE IBYXMECTHbIE
3aHATUN JEKIIMOHHOTO THUIA. Y4eOHas (MoHO0710K) , CTOJIBI YYEeHHUECKHE
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH TpeXMeCTHbIE (MOHOOJIOK) CTOJI
CEMHHApPCKOro THMa. Y4yeOHas ayTuTOpHs ANl | MPEenoiaBaTeIbCKui, CTyI
KYPCOBOTO TIPOCKTUPOBAHUS (BBITOTHCHHUS MPEIoIaBaTeIIbCKU, JOCKA ayAUTOPHAs
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s (MemoBast)

MIPOBEJICHUS TPYIITOBBIX U WHIWBHTYATbHBIX
KOHCYNbTalMil. Y4ueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIETO KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTeCTaIuu.

2 | [lomemenne mnst camocTosATeNbHOW padoTsl | CTOMBI Y4EHHUYECKHE, CTYJIbs
crynenros. (I'-401) yuennueckue, IIK ¢ BbpIxomoM B ceTb

WNHTepHer




