MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKON ®EJIEPAIIIN
(henepanpHOE TOCYAPCTBEHHOE OFOPKETHOE 00Pa30BaTEILHOE YUPEHKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKMI rOCYTapCTBEHHBIN YHUBEPCUTET

b2.0.01(Y)

(unoexc npakmuxu)

IMPOI'PAMMA INPAKTUKH

Y4yeOHas NpaKTHKA (03HAKOMHUTEIbHAS PAKTHKA)

(HaumeHOBaHUe NPAKMUKUL)

TI0 HAIIPaBJICHUIO MTOJTOTOBKH (CIIEIINAIbHOCTH)
11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHHKA

HaIpaBJIECHHOCTH (MPOGHIIh) / CIeIHATA3AIUS
[TpompIneHHas SMEKTPOHUKA IS TPOU3BOJICTBA OSCIMIOTHBIX JIETATEIBHBIX anlapaToB

®opma o0ydyeHus: OYHast
I'on Habopa: 2026
O6mmas Tpynoemkoctb: 8 3E

PacnipenesieHne 4acoB NPaKTHKHU MO ceMecTpPaM

Cemectp 5
®opMma KOHTpOJIA | 3auerc Hroro
Bun 3ansaTuit OIICHKOH
CamocrosiTenpHas paboTa o1 pyKOBOJICTBOM 1,8 1,8
mpenoaaBaTens
[IpoMexxyTo4yHas arTecTanus 0,2 0,2
KoHTtakTHas paboTa 2 2
Wubie hopmbl 286 286
Hroro 288 288
( )
OOKYMEHT NogrmMcAH

QNEKTPOHHOW NOANNCHIO

Ceptudmkat: 00CF652E9D4759496E28C17423678E13CC
Bnapeneu; Liesuyos AnekcaHap AnekcaHapoBuy
OewncteuteneH: ¢ 07.04.2026 po 01.07.2027

. J




[Iporpammy npakTHKH cOCTaBUI(H):

IoueHT, K.T.H., I muoun E.C.

(OondncHocmb, yuenoe 36atue, cmeners, Pamunus 1.0.)

PeHeHSI/IpOBaHI/IC IMporpaMmebl IIPAKTUKHU:

x| OrtcytcTBYyeT

Penenzent

(Oomicnocmy, yuenoe 36anue, cmenetv, Pamunus 1.0.)

[Iporpamma mpakTuku coctaBieHa Ha ocHoBanuun @OI'OC BO u yueOHOro mimana
HaIpaBJIEHUS TOJrOTOBKH (CIENNAaIbHOCTH)
11.03.04 DyieKTpOHMKA ¥ HAHORJIEKTPOHUKA

Cpok neiicTBus padoueil nporpaMMsbl AUCHMILIMHBI 10 «31» aBrycra 2030r.

YTBEPXIEHO

Ha 3acenanuu kadenpst
[IpoMbIieHHAas 2JIEKTPOHUKA

(mporokou 3acenanus Ne 5 ot «11» nexkabps 2025 r.).



1. Ilesb NpakTUKH

HGJIB — O3HAaKOMJICHUC C YPOBHCM TCXHHUKU B obiactu COBpCMCHHOﬁ QJICKTPOHUKH,
QJICKTPOTCXHUKHN H IMPOrpaMMHUpOBaHHsA, 3HAKOMCTBO C COACPKAHUEM OCHOBHBIX pa60T n
I/ICCJIG,[[OBaHI/IfI, BBINIOJIHIEMBIX B 00JIaCTH QJICKTPOHUKU U ISJICKTPOTCXHUKH, U TIOATOTOBKA K
HN3YUYCHUIO CIICHUATTBbHBIX AUCIUILIMH 10 HAIIPAaBJICHUIO ITIOATOTOBKHU

2. Mecrto npaktuku B cTpykrype OIIOII BO

JIMCUUIUIMHBI ¥ IPAKTHKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs AaHHas MpaKTHKa:

OcHoBbl MH(pOPMaLMOHHON KyJIbTYypbl, BBenenue B mpodeccuto, OCHOBBI AIEKTPOHHON
TexHukd, WHpopmaruka, Beicmas wmarematnka, ®Pusuka, HaueprarenbHas reomeTpust U
uHXXeHepHas rpaduka, [IporpaMmmupoBaHne 3JIEKTPOHHBIX YCTPOMCTB

JIMCUMIIIMHBL M MPAKTUKHU, JUIsI KOTOPBIX OCBOCHME JAHHOM MPaKTUKKW HEOOXOJMMO Kak
IPEIIECTBYIOLIEE:

DONEeKTPOHHBIE U3MEpUTENbHbIE MNpHOOpbl U JAaTyuku HHPopMmaruy, CXeMOTEeXHHKA,
MobunpHast poOOTOTEXHUKA, SI3BIKM BBICOKOTO YpPOBHS B CHCTeMax yrpaBieHus, OCHOBBI
MHUKPOITPOLIECCOPHOM TEXHUKH.

3. Bua npakTuku, cnocod u ¢popma (popmsl) ee npoBeeHust

Bun npaktuku:yueOHas

Crioco6: cranroHapHasi, BbIe3/1Has

®opma (hopMbl) MpOBEJEHUS NPAKTHUKU: HEMPEPHIBHO (COCPENOTOUYEHHAs), KOHTaKTHAs
paboTta u uHble POpMbI

4. Tun NpakTHKH

O3HAKOMMUTCJIbHAA ITPAKTHUKA

5. MecTo npoBeieHUus1 NPAKTUKH

OAO "T3TO", OAO "KyiiosmeBA3zot", OO0 "KHUPC-Crpoit", OO0 «mxeHepHas sHep-
retuueckass kommnanus», OAO "Kysnenos" OAO «ABTOBA3», 3A0 HII® «Meta», OO0
«BUDMTEX», TI'Y kadenpa «[IpombIieHHas SIEKTPOHUKAY



6. Ilnanupyemble pe3yibTaThbl 00y4eHH

dopmupyeMble U

HNHaukaTopsl 10CTHKEHUS

KOHTPOJINpyeMble KOMITeTeHHi I[Inanupyemble pe3yabTaThl
KOMIETEeHI[UH o0y4eHus
(Koa ¥ HAMMEHOBAHUE)
(Ko ¥ HANMEHOBAHUE)

YK-6 Cnocoben YK-6.1 D¢ dextuBHo | 3HaTh:KaK 3()(HEKTUBHO TUIAHUPOBATH
YOPaBISATH CBOUM IUTAHUPYET COOCTBEHHOE coOCTBEHHOE BpeMs
BpPEMEHEM, BBICTPAaUBaTh U | BpeMs YMeTh: MJIaHUPOBAaTh TPAECKTOPHUIO
peanr30BbIBATh VYK-6.2 [1nanupyer CBOEro NMpoheCCHOHATBHOTO Pa3BUTHS
TPaeKTOPHUIO TPAEKTOPHUIO CBOETO U TpeINpUHUMATh TIard 1o e€
CaMOpa3BUTHA HA OCHOBE | Mpo(deccroHaIbHOTO pean3ainuu
IPMHIUIIOB 00pa30BaHUsl | Pa3BUTHA M NPEANPUHUMAET | BrameTs: HaBBHIKAMM  YIPABJICHHS
B T€UECHUE BCEH KU3HU H1aru mo e€ peajan3anuu CBOMM BpEMEHEM, 3HAHHAMH Kak

BBICTPOHTH u pean3oBaTh

TPAEKTOPHUIO CAMOPA3BUTHSI HA OCHOBE
MIPUHIIAIIOB 00pa30BaHUs B TEUYCHUE
BCEU XKU3HU

OIIK-1

Cnocoben
HCIIOIb30BaTh ITOJIOKECHHS,
3aKOHBI 1 METOIBI
CCTCCTBCHHBIX HaYK nu
MaTE€MAaTUKH JJIs1 PEIICHUS
3a1a4 MH)XEHEPHOM

OIIK-1.1 Hcnonb3yer
dbyHIaMeHTalIbHbIE 3aKOHBI
HNPUPOJBL U OCHOBHBIE

dusnueckue
MaTeMaTHUYeCKUE 3aKOHBI
OIIK-1.2 [Ipumenser

bu3ndecKue 3aK0HbI U

3HaTh: (yHIAMEHTAJIbHBIE 3aKOHBI
IPUPOJIbI M OCHOBHBIE (UZUYECKUE
MaTEeMaTUYECKHE 3aKOHBI

YMeTb: IpUMEHSIET ¢busnueckue
3aKOHBl M MaTeMaTH4YECKHE METObI
JUI pelieHus 3a1ad4 TEeOPETHUYECKOro
Y IPUKJIAJHOrO Xapakrepa

JeSITebHOCTH MaTeMaTHYECKUEe METO/IbI Bnajerb:HaBBIKAMHU ~ HMCIIOJIL30BAHHUS
AJL1 pCIICHM: 3a/1a4 3HaHUN (DU3UKK U MAaTEeMaTHKW TpU
TEOPETUYECKOI0 U pELICHNH MPAKTUYECKUX 3a/1a4
MPUKIIAJHOTO XapaKTepa
OIIK-1.3
JlemoHCTpHpYyET
HaBBIKU UCIIOJIb30BAHUS
3HAHUN DU3UKU U
MaTEeMaTHKH NP peILIeHUH
IPAKTHYECKUX 3a7a4
OIIK-2 Cnocoben OIIK-2.1 Haxonur n 3HaTh: OCHOBHBIE IPUEMBI 00PaOOTKU
CaMOCTOSITENIbHO KPUTHYECKU aHAIU3UPYET U TPEACTaBICHUS  MOJYYCHHBIX
MIPOBOJIUTH UH(pOpMALHIO, JTAHHBIX
AKCIIEPUMEHTAIbHbIE HEOOXOUMYIO JUTst VYMeTb: CaMOCTOSITEIbHO MPOBOJUTH
WCCIIEIOBAHMS U | pelIeHus I0CTaBICHHON HKCIIEPUMEHTANIbHBIE UCCIICAOBAHUS U
UCIIONIb30BaTh  OCHOBHBIE | 3a/1a4M UCIIOJIb30BaTh  OCHOBHBIE  IPUEMBI
npuemMsl  obpabotku  u | OIIK-2.2 00paboTku " IIPEJICTaBICHUS
MpeJICTaBICHUS PaccmaTpuBaer HOJYYEHHBIX JIAHHBIX
MOJYYECHHBIX JTaHHBIX BO3MOXHbIC BAPHAHTBI Bnagerb: OCHOBHBIMH  IIpHEMAMHU
pelIeHus 3a/1a4u, OUCHUBAA | 0OpabOTKH u MpeJICTaBICHUS

UX JTOCTOMHCTBA U
HEJOCTATKH
OIIK-2.3

dopMynupyer B
paMKax IIOCTaBIECHHOM LIEJIN
IIPOEKTa COBOKYITHOCTH
B3aUMOCBSI3aHHBIX 33]1a4,

MOJIYYCHHBIX TaHHBIX




dDopmupyeMble
KOHTpOJINpyeMble
KOMIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNHauKaTopsl 10CTHKEHUS
KOMIIeTeHIIU i
(Koa ¥ HAMMEHOBAHUE)

[Lnanupyembie pe3yJbTaThl
o0yueHust

o0ecreunBaroIuX ee
JOCTHKEHUE

OIIK-2.4 Omnpenensier
OXHJaeMbI€ Pe3yIbTaThI
pelIeHHsI BBIICICHHBIX
3ama4

OIIK-2.5 3Haer
OCHOBHBIC METOJBI U
CpeICTBa NPOBEICHUS
IKCTIEPUMEHTAIBHBIX
HCCJICIOBAHUM, CHCTEMEI
CTaH/JapTU3AIMU 1
cepTU(HKAINN
OIIK-2.6 Ymeer
BBIOMPATH CIIOCOOBI U
Cpe/CTBa N3MEPEHHUN U
POBOJIUTH
9KCIIEPUMEHTAIbHBIC
UCCIICIOBAHUS

OIIK-2.7 Bnageer
crocobamMu  00pabOTKH U
MPEICTaBICHUS
NOJYYCHHBIX  JAaHHBIX |
OIICHKHU MOTPEIIHOCTH
pe3yJIbTaTOB H3MEPEHHIA

OIIK-3 Criocoben
MIPUMEHSTH METO/IbI
TIOWCKA, XPaHCHUS,
00paboTKu, aHaM3a U
NPE/ICTaBIICHHS B
Tpebyemom (hopmare
uHhopmauu us3
Pa3IMYHBIX UCTOYHUKOB H
0a3 JaHHBIX, COOIIOAas
IIPH STOM OCHOBHEBIE

OIIK-3.1 Hcnons3yet
MH(POPMaIMOHHO-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTHH IIPH TIOUCKE
HeoOXoaMMOoi HHPOPMAITHH

OIIK-3.2 3Haer
COBPEMEHHBIC TIPUHITUITHI
TIOMCKA, XpaHEHUS,
00paboTKH, aHAIM3a U
MPEJICTABJICHUS B

3HaTh: COBPEMEHHOE COCTOSIHUE U
TEHJICHIIH Pa3BUTHS DIICKTPOHHOMN
TEXHUKH; TPUHIUIIBI TOCTPOCHUS
TEXHUYECKOTO 3a/IaHUs TIPH
pa3paboTke 00BEKTOB,
UCTIONB3YIOUINX MPOTPAMMHOE
o0ecrieyeHne; METOIMKY
MPOEKTHPOBAHUS TIPOTPAMMHBIX
CUCTEM; CUHTAKCHUC S3bIKa
nporpaMMmupoBanus Cu

TpeGoBaHUs § TpeGyemom dhopmate YMeTb: HUCNOJIb30BaTh HOPMAaTHUBHBIE
MH(POPMALIMOHHOM HHGOPMAITHH M CIpaBOYHBIE  JIaHHBIE  TIpU
0e30macHOCTH pa3paboTke MIPOEKTHO-
OIIK-3.3 Ymeer KOHCTPYKTOPCKOW JOKYMEHTALlMM Ha
peraTh 3a1a4u 00paboTKH | 0GBeKTHI, HCIIONIb3YOLIUX
JAaHHBIX € MOMOIIbIO IporpaMMHOe 00ecriedyeHre
COBPEMCHHBIX CPCICTB Bnagets: HaBbikamMu  paboOTBl  C
aBTOMAaTHU3aIllNu BBIYHCIIMTEILHOM TEXHUKOM;
OIIK-3.4 Braneer HaBBIKAMU paboThI C
HaBbIKaMU OOecTieueHus HHCTPYMCHTAIBHBIM ~ NIPOTPaMMHBIM
MH(OPMALMOHHOH obecrieyeHneM; COCTaBJICHUS
0e30MacHOCTH IIpOrpaMm A YIpaBJICHUA
HJIEKTPOHHBIMU YCTPOHCTBAMHU;




dDopmupyeMble

HNHauKaTopsl 10CTHKEHUS

KOHTpOJINpyeMble .. [Inanupyemble pe3yabTaThl
POTHPY KOMIeTeHIIHI Py pesy
KOMIETEeHI[UH o0y4eHus
(Koa ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)

HaBBIKAMU MO/JICITUPOBAHUS
AIIEKTPOHHBIX  CXEM, BKIIOYAIOIINX
MHUKPOKOHTPOJIEPHI

OIIK-4 OIIK-4.1 Wcnonb3yer | 3HaTh:

Cnocoben nH(}OpPMAIMOHHO- - 001IKE BOMPOCHI CUCTEMHOTO
MOHUMATb MTPUHIIUIIBI KOMMYHHKAI[IOHHBIE MOJIX0/1a K MPOEKTUPOBAHUIO, CTaIUN

paboThI COBPEMEHHBIX
UH(pOPMAIIMOHHBIX
TEXHOJIOTHI U
UCTIONIb30BATh UX IS

TEXHOJIOTHH IIPH TIOUCKE
HeoOXoaAMMO HHPOPMAITHH
IS UCIIOJIB30BaHUS B
obnactu

Y DTarbl IPOCKTUPOBAHMUS,

- ctpyktypy CAIIP Ha ypoBHE
(yHKIMOHATBHBIX U
o0ecreynBaronInX MOJICUCTEM,

pelieHus 3aaau npodeccuoHaIbHON - IPUHIMIBI pabOTHI U
npodeccuoHaTbHON JeSITeIbHOCTH UCIIO0JIb30BaHUs IPOrPaMMHO-
JIEATEIILHOCTH OIIK-4.2 [IpoekTupyer | MaTeMaTUYECKOTO,
peleHre KOHKPETHOM JMHIBUCTUYECKOTO,
3a/1a4M NPOEKTa, BbIOMpas UH(POPMALMOHHOTO U TEXHHUYECKOTO
ONTUMAJIbHBIN CIIOCO0 ee o0ecreyeHusl.
peLIeHUs, UCXOas U3 YMers:
JeMCTBYIOIUX MTPABOBBIX - IOJIb30BAThCSl OCHOBHBIMU
HOPM U UMEIOIINXCS NPUKIIAJHBIMA TIPOTPAMMHBIMA
pECypCcoB U OTpaHUYEHUN pOAYyKTaMH aBTOMAaTH3aI1H
OIIK-4.3 3Haer MPOEKTHPOBAHUS,
COBpPEMEHHBIE - UCTOJIb30BATh MOIyYE€HHbIE HABBIKU
UHTEPAaKTUBHbIE paboThI ¢ IPUKIIATHBIM
IPOTrPaMMHBIE KOMILIEKCHI | MPOrPAaMMHBIM 00€CIIeUeHUEM TTPH
JUISL BBITIOJTHEHUS U peleHnn 3a1a49 npoQecCuoHaIbHON
pelaKTUPOBAHMS TEKCTOB, JeSITeIbHOCTH.
M300paKEHUI U YepTexen Bmagets:
OIIK-4.4 Ymeer - OCHOBHBIMU IIpUEMAMU
UCIIOJIb30BATh aBTOMAaTHU3alMU IPOEKTHBIX U
COBpPEMEHHBIE CPEJICTBA KOHCTPYKTOPCKHUX padoT,
aBTOMATU3aLMH Pa3pabOTKH | - OCHOBHBIMH IIPUEMAMH Pa3pabOTKu
U BBIIIOJIHEHUS IPOEKTHOHN JTOKYMEHTAlUH.
KOHCTPYKTOPCKOM
JOKYMEHTallu!
OIIK-4.5 Brnaneer
COBPEMEHHBIMU
POTrPaMMHBIMU
CpeICTBaMU MOATOTOBKU
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOM
JIOKYMEHTaIu!
OIIK-5 OIIK-5.1 Brnaneer kak | 3HaTh: ciocoObl pa3paboOTKH
Crniocoben MUHUMYM OJIHUM QITOPUTMOB M KOMITBIOTEPHBIX
pa3pabarTbIBaTh aKTYyaJbHbIM S3bIKOM OpOrpaMM, MPUTOAHBIX IS
AJITOPUTMBI U IPOrpaMMHUPOBAHUS IPAKTHYECKOr0 IPUMEHEHUS
KOMITbIOTEPHBIE BBICOKOT'O YPOBHSI YMeTb: UCHoiIb30BaATh
IIPOrpPaMMBbl, IPUTO/IHbIE OIIK-5.2 3Haer MH(POPMaIMOHHO-

I TIPAKTHYCCKOI'O

crocoObl pa3paboTKH

KOMMYHHKAIIMOHHBLIC TCXHOJIOI'MH IIpKU




dDopmupyeMble

HNHauKaTopsl 10CTHKEHUS

KOHTPOJHpYyeMble . [Lnanupyembie pe3yJbTaThl
pompy KOMIeTeHIIHI Py pesy
KOMIETEeHI[UH o0y4yeHHs
(Koa ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
MIPUMEHCHUS QITOPUTMOB H MOKMCKE HEOOX0IUMOH HHpOpMAIHH

KOMITBIOTEPHBIX TIPOTPAMM,
MPUTOIHBIX JJIs
MIPaKTUYECKOTO
MPUMEHEHUS

OIIK-5.3 Bnaneer
COBPEMEHHBIMHU
MIPOrpaMMHBIMHU
CpeacTBaMu AJis
pa3pabOTKN KOMITBIOTEPHBIX
porpamm, NPUroAHbBIX JIJIs
MIPaKTUYECKOTO
MIPUMCHEHUS

JUISL UCTIOJIb30BaHUS B 001aCTH
PO eCCHOHAIBHON ACATEIbHOCTH

Brnazners: coBpeMEHHBIMU
IIPOTrPaMMHBIMH CPEJICTBAMM IS
pa3pabOoTKN KOMITBIOTEPHBIX
IIPOrpaMM, IPUTOTHBIX IS
IIPAKTUYECKOrO0 NPUMEHEHHUS




7. CTpyKTYypa M coJep:KaHue MPAKTUKHU

DopMbI TEKyLIET0

KOHTPOJIfA
Bun Cemect | O0BEM,
. JTanbl NPAKTUKH Baaabl (HamMeHoOBaHMe
y4eOHOil padoThI p q.
OLIEHOYHOTI 0
cpeacTna)
CamocTtosaTtenbHas pabota |Opranuzanus MPakTHUKU — MOJy4YeHHE METOJUYECKUX MaTepUaloB, 5 1,8 15 JloroBop MO MPaKTHKE,
01 PYKOBOJACTBOM oopmMIeHHe JOKYMEHTOB U TIOJTYYE€HHUE TPOITYCKOB, COCTABIICHHUE [Inan-rpadux
npenoaaBaTens WHAMBHUIYAIBHOTO 3aJaHHsI Ha TPOXOXKACHHUE MPAKTUKU MIPAKTHKU
Wnbie hopmbl WHcTpyKTax Mo TeXHuKe 0€30MacHOCTH, 03HAKOMJIEHHE C 5 286 35 [IpakTuueckoe
PEXKUMOM pabOThI U yCTABOM MPEANPUATHUS, BHIIIOTHEHHE 3aanue 2
3a/IaHAK PYKOBOAUTEIIS MPAKTHKU OT MPEINPHUATHS, 00paboTKa [IpakTuueckoe
aHAJIN3 MOJTYYCHHON MHPOpMAIUT 3ajaHue 3
[TpomexxyTouHas [ToaroroBka u caavya oT4eTa O MPOJIeTaHHON paboTe COTIIACHO 5 0,2 50 Otyer 0
aTTecTalus TpeOOBaHUSAM JICUCTBYIOIINX HOPMATUBHBIX JTOKYMEHTOB MPOXO0XKJIEHUU
MIPAKTUKHUC
®opma (popMbI) OTUETHOCTH N0 NpakTuke| Hamuune
0(OpMIIEHHOTO
oTyeTa

Hroro:

288 |

100

Cxema pacueTra uToroBoro oajia

CymMa 6a/1J10B 110 BceM y4eOHBIM MepONPUATHSIM, IPEAYCMOTPEHHBIM B Kypce



8. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

1. TexHOIOTUH TPATUITUOHHOTO O0yUEHUS
1.1. HMHauBuayaibHbIE TOMAIIHUE 3aIaHUS
2 TexHonorus mpoO0IeMHOT0 00ydeHHUs

2.1.  DOBpuctuueckas 6ecena
2.2.  Jluckyccus
2.3. YuyeOHOe uccieqoBaHue

3. TexHosnorus 00yueHus B COTpYHUYECTBE
3.1.  Pa30buenue cTy/IeHTOB Ha KOMaH/bl JJIsl PEIICHUS] KOHKPETHBIX 3a]a4
4 HHTEepaKkTUBHBIE TEXHOJIOTUN

4.1.  JleMOHCTpaImOHHBIM METOJ O0yICHHSI
4.2.  Pabora B rpynmax
4.3. DOspucruueckas Oecena

9. MeToauyeckne yKasaHHUs

B pesynpraTe MpOXOXKIAEHHMS Kypca Ipeanoyiaraercsi 03HAKOMIJIGHHEC OCHOBaMU
IUTAHUPOBaHMsI PabOT MO pa3paboTKe KOMIMBIOTEPHBIX TMPOTpamMM, TOTYyYEeHUE HABBIKOB
cocTaBieHHs mporpaMMm Ha s3bike  Cut+, wucHoiab3yemMoM s MPOTrpaMMHPOBAHUS
MHUKPOKOHTPOJIEPOB. A Takke peKoMeHayeTcs oOyueHHe MOMCKY MH(OpMAIUK JUIs BBITOJTHEHUS
KOHKPETHOM TMpEeJIOKEHHON 3aladyd W OCHOBaM pabOThl C HWHTETPUPOBAHHBIMU CpeJaMu
pa3zpabotku Ha mnpumepe MicrosoftVisualStudio. Kpome »sToro mnpesmmaraercst BBITOJHUTH
pedepaTuBHbII  0030p  IMEKTPOHHOIO  KOMIIOHEHTa, PACCMOTPETh  €ro  TeXHUYECKUe
XapaKTepUCTUKH, OOJAaCTh NPUMEHEHUs M aHanoru. llocie BBIMONHEHHS 3aJaHUi MPEeICTOUT
MOATOTOBUTh M CAAaTh OTYET O MpojeTIaHHOW paboTe coryiiacHO TpPeOOBAaHUAM JEHCTBYIOIIHUX
HOPMATHBHBIX JJOKYMEHTOB.

[Ipennaraercs aBa 3aJaHus: O NPOrPaMMHUPOBAaHUI0O M MO pedepaTuBHOMY 0030py
AJIEKTPOHHOI'O KOMIIOHEHTA.

[TepByto 3a1auy HEOOXOIMMO BBITIOJHUTH Ha A3bIKe MporpaMMmupoBaHus C++.

Bropoe 3amanue — 93TO TMOHMCK TEXHHYECKOHM MHGOpMAIMM MO MPEIOKEHHOMY
AIIEKTPOHHOMY KOMIIOHEHTY U BBINIOJIHEHHE €ro pedepaTuBHOro o030pa. Jlaercs Ha3BaHHe MOJEIH
AJIEKTPOHHOTO KOMITOHEeHTa, Hampumep 26MT120. HeoOxoaumo omucath €ro, ero TeXHUYECKUE
XapaKTepUCTHKHU, OCOOCHHOCTH, T1ie npuMeHsieTcs. O0s13aTeNIbHO BKIIIOUUTH YCIOBHO-TpadHrueckoe
0003Ha4YeHHE DJIEMEHTA, BBIIIOJHEHHOE MO JCWCTBYIOIIUM CTaHAapTaM. MUHUMAaIbHBIA 00beM —
500 cnoB. CteneHb OPUTHHAIBHOCTH JIOJKHA COCTABISATH HE MeHee 70 %.

Ecnn e npakTHKa IpoXoJuiia HE B YHUBEPCUTETE, TO 3aJaHUs U UX OLIEHKA OIPEIEISIFOTCS
PYKOBOJUTENEM MPAKTUKHU OT OPTaHu3aluy (IpenpUsThs, yUpeKIeHHs, COOOIIEeCTBA).

OT4eT o NpaKkTUKE BKIIIOYAET CIAEAYIOLIUE IIEMEHTHI:

l. TuTyJIBHBIN TUCT
AKT
[Tnan-rpaduk npakTuku
JIHEBHHMK IPOXOKICHUS MPAKTUKU
OCHOBHYIO 4acTh
3akiroueHue
Crucok Ucnoiab3yeMoi JIUTepaTyphbl
. [Ipunoxenus

TuTyabHBIN JTHCT ABIsETCS NepBol cTpaHulel oryeta. OH odopMisieTcss Ha CTaHJAPTHOM
OnmaHKe W COJEPKUT HAUMEHOBaHHME Kadenpbl, HAaUMEHOBAHHE BHJA TNPAKTHKHU, HAIMPaBICHHE
MOJATOTOBKU (CMEeUUanbHOCTh), (aMuwinio, uUMs, oTdyecTBO cryneHTta, ®.JM.O. pykoBomuTens
npakTukyu ot npeanpustus, @.M1.0. pykoBoaUTENS MPAKTUKH OT Kadeaphl.
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TutyneHbIl TUCT U 00pasel akta npuBeaeHs! B [logoxennn 06 opraHu3anuy ¥ NPOBEICHUN
MPAKTUKU o0yyaromuxcs TONbITTUHCKOTO ITOCYJapCTBEHHOTO YHUBEPCHUTETA.

[Inan-rpadguk npakTukd oQopMiIsieTcs Ha OTAENbHOM cTpaHule B TabmuuHoil ¢gopme. B
1iaHe-rpayKe JOJKHBI OBITh YKa3aHbl BEPHbIE CPOKH MPOXOXKACHHUS MPAKTHUKU U OCHOBHBIE
3alUIAaHUPOBAaHHbIE HAa OPraHU3allMOHHOM coOpaHuu MeponpusaTud. [lmaH-rpadux  gomKeH
BKJIIOYAaTh HE MEHEE YEeThIpeX ITYHKTOB, OXBATHIBAIOLIUX BCIO IMPOJIOJDKUTENBHOCTh MPAKTHKH.
Hanpumep, TakuMu IMyHKTaMH MOTYT OBITh:

1) OpraHHU3aIIOHHOE COOpaHueE;

2) odopMIIeHHE TIPOITyCcKa Ha MPEANPUITHE;

3) 3HAKOMCTBO C PYKOBOJHUTEJIEM MPAKTHKN OT MPEIPUITHUS;
4) BBHITIOJTHEHHUE UHIUBUAYATHHOTO 33 JaHUS;

5) nmouck nHdopmanuu B 6ubnmoreke, cetn IHTEpHET;

6) MMATEHTHBIN TTOUCK;

7) odopMIIEHHE OTYETA 110 TIPAKTUKE.

JIHEBHUK MPOXOXKIACHUS MPAKTUKH O()OPMIISIETCS ¢ HOBOW CTPAaHUIIBI B TaOMUYHON (opMme.
Conepxut onricanue (haKTHYSCKU TPOBEICHHBIX MEPOIIPUATHI M BBITIOJTHECHHBIX pPadoT.

OcHOBHasl 4aCTh MOXET BapbUPOBATHCS B 3aBUCUMOCTH OT MECTa MPOXOXKICHUS TPAKTUKU U
BBITIOJTHSIEMBIX PabOT.

B 3axmroueHuu JnenaroTcsl BBIBOABI O MpoJenaHHOi paborte. KpaTkoe ommcanue
MIPOJICIIAHHON PaOOTHI M TIOJTYYSHHBIX PE3yJIBTATOB, IIEPCIICKTUB PA3BUTHS.

Chnucok UCHONB3yeMOM TUTEpaTyphl BKJIIOYA€T HWCTOYHUKU, KOTOPBIMU MOJIb30BAJICS
CTYJICHT, ¥ TIOKa3bIBACT CTEIICHh H3yUYEHHOCTH O0BEKTa UCCIICIOBAHNS.

B mpuokeHus BBIHOCHUTCS JOMOJHUTENBHBIM WJUTIOCTPATUBHBIA W HWHOW MaTepual,
UMEIONIUI OTHOIIEHUE K padoTe M HEOOXOMMBIH JIJIS TIOTHOTO €€ TIOHUMaHUSI.

[ToAroTOBICHHBI OTYET CHAETCS B YCTAHOBICHHBIE CPOKH PYKOBOIUTENIO MPAKTHUKUA OT
YHUBEPCHUTETA.



10. OueHouHble cpeaAcTBA

10.1. ITacmopT OLIEHOYHBIX CPEICTB

Koa koHTpOIMpYyemMoii KoMIIeTeHIMU HaumenoBanue
(MM ee YaCTH) OLIEHOYHOI'0 CPeACTBA
YK-6 OTuer 0 MPOXOXKIACHUH ITPAKTUKU

OIIK-1 OTyeT 0 NPOXOKACHUU MPAKTUKHU

Bonpocut k 3auemy ¢ oyenxou Nel-10

OIIK-2 OTyeT 0 NPOXOKACHUU MPAKTUKHI

Bonpocwt k 3auemy ¢ oyenxou Nel 1-2()

OIIK-3 OT4eT 0 MPOX0XKIECHUH NMPAKTHKU

Bonpocut k 3auemy ¢ oyenxou Nel 1-2()

OIIK-4 OT4er 0 MPOXOKIACHUH TPAKTUKN

Bonpocul k 3auemy ¢ oyenxou Nel 1-2()

OIIK-5 OTuer 0 MPOXOKIACHUH TPAKTUKN

Bonpocwt k 3auemy ¢ oyenxou Nel1-20

10.2. TunoBble 3aJaHMsl WJIM HHbIe MATEpPHAJbI, He00XOAMMBIE ISl TeKYyUIero

KOHTPOJIA YCII€BACMOCTH

el

10.

11.

12.

10.2.1. OtyeT 0 OPOXOKIACHUN IIPAKTUKHU

(HaumeHoBaHUE OYEHOUHO2O CPedCmBa)

TunoBoii(bie) mpuMep(bl) 3agaHusI (M)
BapuanTel nepBoro 3aganus

CocTaBUTh MNpOrpaMMy HaXOXXJEHUS MHUHHMAJbHOTO M MaKCHUMajbHOro uyucia u3 N
BEILIECTBEHHBIX YHCEII, BBEJICHHBIX Mojab3oBareiieM (0 < N< 60).

CocTaBUTh MpOrpaMMy HaxOXACHHUS KOPHEH KBaIpaTHOTO ypaBHEHUS ¢ KO3(PUIIMEHTaAMU
a, b, ¢. IlpenycMoTpeTs BapuaHThl pabOTHI POTPAMMBI ISl OHOTO WA ABYX KOpHEH HIN
UX OTCYTCTBUS CPEIU MHOXECTBA JIEHCTBUTEIIbHBIX YHCEI.

CocTaBuUTh IPOrpaMMy CIIOKEHHUS JBYX MaTpHULl pasMepom 3x3.

CocTaBuTh NMpOrpaMMy BBIYMCIICHUS OMPEACIUTEIISI MATPULBI pa3MepoM 3% 3.

CocTaBUTh TMpOrpaMMy, COPTUPYIOIIYI0 B TOpSAAKEe Bo3pacTaHus N  BBEIACHHBIX
noJsib3oBaTeseM 1enbix uncen (0 < N< 40).

CocTaBUTh MpOrpaMMy HAXOXICHHUS JaThl MPEIBIIYIIEr0o JHS OTHOCHUTEIBHO JIaThl,
BBEJICHHOM MosIb30BateseM B popmare: Jlers. Mecs. [ox.

CocTaBUTh MpOrpaMMy HAXOXACHHUS JaThl CJICAYIONIETO JHS OTHOCUTENIBHO JaThl,
BBEJICHHOM MoyIb30BateseM B popmare: Jlens. Mecsr. [ox.

CocTaBUTh MpoOrpamMmy, YJAISIONIYIO U3 BBEICHHOU MOJH30BATENIEM CTPOKU BCE CHMBOJIBL,
KpoMme OYKB JTJaTHHCKOTO ajiaBHTA.

CocTaBUTh MporpamMmy, IEYATAIONIYI0 KOJUYECTBO IUQP, CTPOUYHBIX M MPOMUCHBIX
(3aryiaBHBIX) OYKB JIATUHCKOTO ayipaBUTa BO BBEJICHHOM OJIb30BATEIIEM CTPOKE.

CocTaBuTh TporpamMmy TMOJCYETa YHUCEIN, Jensmuxcs 0e3 ocraTka Ha 3, Cpeld YHuCell,
BBEJICHHBIX M0JIb30BaTEIIEM.

CocTaBUTh MPOTrpaMMy, BBIYUCISIONIYIO IUIOMIA[b TPEYTOJbHHKA MO TPEM BBEICHHBIM
JUTMHaM CTOPOH.

CocTaBUTh mporpamMMmy, BBIUUCISIIONIYIO cpenHee apudmerndeckoe N BBEICHHBIX
nosib3oBateseM unced (0 < N< 60).




13.

14.

15.

16.

17.
18.

19.

20.
21.
22.
23.
24.
25.
26.

27.
28.

CocTaBuTh IporpaMmy, MEUYaTAIOUIYI0 KOJMYECTBO YETHBIX, HEYETHBIX YHCEN U HyJIeH
cpenu N BBeAieHHBIX T1ebIx uncel (0 <N< 40).

CocTaBuTh HpPOrpaMMy, IMEYATAIOUIYI0 BBEJICHHYIO IOJIb30BaTelIeM CTPOKY B 0OpaTHOM
MOpSJIKE.

CoctaBuTh NMPOrpaMMy, 3aMEHSIOUIYI0 HU(PHI BO BBEJACHHOM YHCIIE Ha 3arjaBHbIC OYKBBI
natuHckoro andasurta. [{udpe «0» coorBercTByeT OykBa «Ay», mudpe «1» — OykBa «B»
UT.JI.

CocTaBUTh NpOrpamMMy, BBIMOJHSIONIYIO CJIOXEHHE JIByX YHCEJ] B JBOMYHOHN cHucTeMe
CUHCIICHMS.

CocTaBuTh porpaMMmy nepeBoja JeCATUYHOTO YKCia B IBOUYHYIO CUCTEMY CUMCIICHUS.

B mnpsAMOyronpHOW MaTpHIle OIpPENEIUTb 3JIEMEHT, KOTOPBI IO MOAYII HauMEHeEe
OTJIMYAETCS OT CPETHEr0 apU(PMETUYECKOTO JIEMEHTOB MaTPHIIBI.

W3BecTHBI pyccKkrue HeMeTpUuUuecKue equHMLbI AinHbL: 1 Bepcta = 500 cakeHel; 1 caxkeHp =
3 apmmHa; 1 apmmn = 16 Bepmikos; 1 Bepmok = 44,45 mm. [losnb30oBarenieM BBOAUTCS JJIMHA
HEKOTOpOTo OTpe3Ka B MeTpax. IlepeBecTu €€ B pycckue HEMETPUUECKUE €TUHULIBI.
Onpenenuth, CyHIECTBYeT U TPEYrojdbHUK C 3aJaHHBIMU JUIMHAMH CTOPOH a, b, cC.
OTnenpHO yKa3aTh Cilydaid, KOrzia TpeyTrOJIbHHUK SIBIISIETCS BHIPOXKIEHHBIM.

Haiiti koopauHaThl BepIIMHbI Tapaloiibl y = ax2 + bx + ¢ 1715 BBEIEHHBIX M0JIb30BATEIEM
K023 uneHToB a, b, c.

3amaHsl anuHBI CTOpoH TpeyronbHuka ABC. Halitm nimHy BBICOTBI, OIYIIEHHOW U3
BEPILMHBI A.

BoruncnuTh miomaas npaBuiIbHOTO N-YroJIbHUKA, BIMCAHHOTO B OKPYKHOCTh pagnycomR.
YopsaaouuTh CTPOKM MAaTPUILIBI IO BO3PACTAHUIO 3HAYEHUI CYMM UX 2JIEMEHTOB.
CocTaBUTh TpPOrpaMMy, BBIMOJIHSAIONIYI0 BBIYMTAHHWE JBYX YHCEJN B JBOMYHOM cHcTeMe
CUHCIICHMS.

CocTaBUTh MporpamMMmy, YJAJSIOIIYI0 U3 BBEIEHHON MOJIb30BaTENIEM CTPOKU BCE CHUMBOJIBL,
Kpome nudp.

CocTaBUTh IPOrpaMMy YMHOKEHHS IBYX MaTpHUIl pazmepom 3x3.

CoctaBuTh MNporpamMMy HaxOXAEHUS OOpaTHON MaTpulbl pa3mMepoM 3X3, BBEICHHOMN
M0JIb30BATEJIEM.

BapI/IaHTI)I OJICKTPOHHBIX KOMITOHCHTOB IJId BTOPOTI'O 3a/laHUA

A3952SW
AD22100KT
AD725ARZ smd
AD7706BRZ smd
AN3389SB smd
AN3553NFBP
LA1135 smd
LA1265
LA1883 smd

.LA3210

. TDA1082

. TDA1180P

. TDA1516BQ

. TDA3652AQ

. STK392-040

. STK403-040

. STK1050

. TA1216AN

. TA1360ANG
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20. TA7204AP

21. TA7347P

22. TA7274P

23. PA2024A

24. PCA84C844P-220
25. PIC18F4525-1/P
26. PN8136

27. RT8202A smd

28. RTL8111DL smd

KpaTKOG OMUCAHUEC H PEIIAMEHT BbBINMOJHCHUSA

B ortder no nepBoMy 3aJaHNI0 HEOOXOIUMO BKJIIOYHTH CICTYIOIINE ITyHKTHI:

l)momaroBoe OmNHMCaHWE MpoILecca CO3JAHUS IPOCKTA, €ro IMOCTPOCHHS M OTIAAKHA B
UCTOJIb30BaHHOM cpeze pa3padboTku (MicrosoftVisual C++, Code::Blocks, Eclipse u 1.11.);

2) TEKCT MpOTrpamMMBbl;

3) GJ10K-CXeMy alNropUTMa;

4) CKpUHIIIOTHI, KOTOPBIE IEMOHCTPHPYIOT, YTO MPOrpaMma padoTaer.

Bropoe 3ananue — Mouck TeXHUYECKOW MHPOPMAIMH MO MPEII0KEHHOMY 3JIEKTPOHHOMY
KOMITOHEHTY U BBITIOJIHEHUE ero pedepaTUBHOro 0630pa. JlaeTcss Ha3BaHUE MOJENN 3JIEKTPOHHOTO
KoMIoHeHTa, HanpuMep 26MT120. HeoOxoaumo onucaTh €ro, €ro XxapakTepuCTUKH, 0COOEHHOCTH,
rae npumensiercs. OO0s3aTenbHO BKJIIOUHTH  YCIOBHO-Tpaduueckoe O0O03HAYEeHHE HIIEMEHTa,
BBITIOJTHEHHOE [0 JAEWCTBYIOUIMM cTaHaapTaM. MuHumanbHblii o0beM — 500 cnoB. CreneHb
OpPUTHHAJIBHOCTH JOJKHA COCTaBIATh HE MeHee 70 %.

Kpurepun onenkmn:
3a odopmiieHHe U TPEeAOCTaBICHHE KOPPEKTHO O(GOPMIIEHHOIO JIOTOBOpa IO MPAKTHKE
Hauucnsgercs 10 6amios.
3a odopMIIeHHE U MTPEIOCTABIIEHNE KOPPEKTHO 0(OPMIICHHOTO HHAMBHUIYaIbHOTO Tpaduka (TuiaHa)
NIPOBEICHUS MPAKTHKU HAaYHUCIsIeTcs S5 6aioB.
3a BBINOJHEHHbIE W TPEJCTABICHHbIE NYHKTHl IEPBOTO 3a/JaHus, a TaKke KOPPEKTHO
odopmiteHHsIH cornacHo AeicTByronmM ['OCTam, Hauncasiercs 15 6anmos.
3a BTOpoe 3a7anue Hauncisercs 20 06amioB 3a coOM0AeHNE BCEX CEAYIOIUX TpeOOBaHUI:
1) IlpencraBneHbl TEXHUYECKHE XapaKTEPUCTHKH, OCOOCHHOCTH, 00JacTh IMPUMEHEHHS
KOMITOHEHTA;
2) IIpuseneno YI'O;
3) O6bvem He meHee 500 croB;
4) CremneHb OPUTHHATIBHOCTH JOJDKHA COCTABIATH HE MeHee 70 %.
3a odopmieHHe U TPEJOCTaBIEHHWE OTYET IO TMPAKTUKE COIJIAaCHO TpeOOBaHUAM
JEMCTBYIOIINX HOPMATUBHBIX JIOKYMEHTOB Hauucisercs 50 6amios.



10.3. OneHo4HbIe cpeacTBA VI NPOMEKYTOYHON aTTeCTAlluH

10.3.1. Bonnpochbl K NIPOMEKYTOYHOM aTTeCTalluu

l‘y(;’[ Bomnpocsl k 3aueTy(3a4eTy ¢ OLEHKO)

1 | Onumure aJIrOpUTM MOMCKa MUHUMAJIBHOTO M MAKCUMAJIBHOT'O YHCJIa B MACCUBE.

2 | OnumuTe ajaropuTM pelIeHrs KBaAPATHOTO YPaBHEHHUS.

3 | Onumure aJIrOPUTM OAMH U3BECTHBIM BaM alnroputm copTHpOBKH MaccHBa.

4 | Onumure ¢popmar npeacTaBieHus TekcTa Ha sa3bike Cu.

5 | OnummTe anropyuTM CJIOKEHHS ABYX YHCEN B ABOMYHON CUCTEME CUUCIICHUS.

6 | OnuimuTe aJIroOpuTM MEPEBOIA YHCIIA U3 AECATUYHON CUCTEMBI CUUCIIEHHS] B IBOUUHYIO
CUCTEMY CUMCJICHHS.

7 | Yro Takoe anroputrm?

8 | Kak ymHOXaroTcst MaTpullbl pazMepom 3x3?

9 | Kakue nosiynpoBOIHUKOBBIE 3JIEKTPOHHBIE KOMIIOHEHTHI Bam n3BecTHBI?

10 | Hapucyiite BOJIbT-aMIEPHYIO XapaKTEPUCTUKY KPEMHUEBOTO JUOJIA.

11 | Kakue HopMaTHUBHBIE JOKYMEHTHI UCIIOJIb3YIOTCA MTPU 0(OPMIICHUH OTYETa O HAy4HO-
HCCIICA0BATEIIbCKOM paboTe?

12 | Yto Takoe ECK]JI?

13 | Kak opopMIIstoTCsl B TEKCTOBOM M KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM TOKYMEHTALUU
rpaduku? [IpuBenure npumep.

14 | Kak opopMIIsIOTCS B TEKCTOBOM M KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM TOKYMEHTALIUU
tabnuiel? [IpuBeaure npumep.

15 | Kak n300pakaroTcsi B TEKCTOBOM M KOHCTPYKTOPCKO-TEXHOJIIOTUIECKOH TOKYMEHTAIUU
pucynku? [IpuBenure npumep.

16 | Yto Takoe O10k-cxema anropurma? [IpuBenure €€ OCHOBHBIE 3JIEMEHTHI.

17 | KakuMu HOpMAaTUBHBIMU JIOKyMEHTaMH Bbl pyKOBOICTBOBAJIMCH ITPU BBIOOpE pazmepa
mpudTa B oTyeTe 0 MPOX0XKAeHNUU pakTUKU? [Ipu BeIOOpe abG3aIlHBIX OTCTYIIOB,
IIPOCTaBJIEHUHY HOMEPOB CTpaHuUIL?

18 | Kak cocTtaBnsercs criucok Jutepatypbl? Kak yka3pIBarOTCsS HCIIOJIb30BAHHBIE JIEKTPOHHBIE
pecypchi?

19 | IlpuBenure npumepsl YI'O TpaH3UCTOPOB, PE3UCTOPOB, TUPUCTOPOB, CBETOIUOIOB U JIAMIT
HaKaJMBaHUsl.

20 | [IpuBenuTe NPUHUMINAIBHYIO CXEMY MOCTOBOTO BBIIPSIMUTEISL.
dopma

NpOBe/leHus!
. Kpurtepun u HopMbI OLIEHKH

NPOMEKYTOYHOM

aTTrecTauuu
nuddepeHmpona COTILHON Cryaent Habpan 85- 100 6amnoB mo uTory
HHBIH 3aueT W3YYEHHUs JUCIHUILIMHBI B CEMECTPE.
«XOpOIIOY Crynent Habpan 70- 84 6amioB 10 UTOTY
M3Y4YEeHUs] JUCLUIUIMHBI B CEMECTpE.
(Y1OBICTBOPHTENHHOY Crynent Habpan 55- 69 6a/mI0B 110 UTOTY
M3Y4YEeHUsl JUCLHUILUIMHBI B CEMECTPE.
(HEYJIOBICTBOPHTCIBHOY Crynent Habpan 0-54 GajuioB 1Mo UTOTY
M3Y4YEHUsl JUCUUIUIMHBI B CEMECTPE




11. YuyeOHO-MeTOANYeCKOe U HH(POPMALIHOHHOE o0ecrieYeHne PAKTUKH

11.1. Obs3aTesbHAs JJUTEPATypPa

Tun (yueOHuK, yuyeoHOe

KoauvecTBo B Hay4yHOIl

Ne nocooue, yueOHo- T'on
ABTOPBI, COCTABUTEHU 3arsiiaBue (3aroJjioBoK) oudbauoTexe /
n/n MeToAu4YecKoe nocodue, | U3TaAHUSA
HanmenoBanue D6C
NMPAKTUKYM, JIP.)
1 I'. b. Onumenko, O. M. | CunoBasi 2JI€KTPOHUKA : CUJIOBBIE y4ueOHoe ocodue 2023 9BC "ZNANIUM.COM"
CocHun MOJYTIPOBOTHUKOBBIE MTPe0Opa30oBaTeIH IS
JIEKTPONPUBO/IA M DIEKTPOCHAOKEHHS
2 | M. B. 'anpniepun DIIEKTPOTEXHHUKA U JIEKTPOHUKA y4eOHUK 2022 OBC "ZNANIUM.COM"
3 | E. C. I'mubun DNEeKTPOHUKA U HAHOAJIEKTPOHHKA : AJIEKTPOH. y4eOHO- 2023 OBbC "Penozuropuit"
BBINOJIHEHHUE 3aJaHUN y4eOHOI, METOoAnYecKoe ocodue
TEXHOJIOTHYECKOW U IMTPOU3BOJACTBEHHOMN
MIPAKTUKTH
4 | E. A.Konona, I'. A. AJropuT™MBI 1 IporpaMmsbl. A3bik C++ y4yeOHoe rocodue 2023 OBC "Jlanp"

TTomnaxk.

11.2. lonoiHMTEIbHAS JTUTEPATypa




Tun (yueOHuk, yuyeoHoe

KoanuecTBo B Hay4YHOH

Ne nocooue, yueOHo- T'on
ABTOPBI, COCTABUTEHU 3arsiiaBue (3aroJjioBoK) oudbamuoTexe /
n/n MeToIMYecKoe nocodomne, | U3AaHUS
HaunmenoBanue D6C
NMPAKTUKYM, JP.)
1 B.T. loporos, E. T'. OcHOBBI pOrpaMMHUpOBaHUs Ha si3bike C ydueOHoe rocodue 2019 9BC "ZNANIUM.COM"
Jloporosa
2 | W. H. Ky3nenos Pedepatsl, KypcoBbie U AUTUIOMHBIE PAOOTHI y4e0.-MeTo/1. Tocooune 2018 9BC "ZNANIUM.COM"
3 | A. A HsanoB OcHOBBI pOOOTOTEXHUKH yaeOHoe mocodue 2020 OBC "ZNANIUM.COM"
4 | B. C. I'myxoB Hcropust 1 COBpeMEHHOCTh Pa3BUTHS y4yeOHoe ocodue 2019 OBbC "IPRbooks"
pobOOTOB
5 | b. Ctpayctpyn S3bik iporpammupoBanust C++ st y4eb. Kypc 2016 9bC
npodeccroHaon "[PRbooks"
6 | JIx. Per [TpombInIeHHAS DIEKTPOHUKA y4eOHHUK 2019 OBbC "IPRbooks"
7 | C. H. Mapkenos, b. 4. DIEeKTPOTEXHHUKA U JICKTPOHUKA ydyeOHoe mocodue 2020 9BC "ZNANIUM.COM"

CazaHoB




11.3. Ilepeyens npodeccnoHANBbHBIX 0a3 JaHHBIX M MHGOPMALMOHHBIX CIHPABOYHBIX

CHUCTEM

1.

2.

10.
11.
12.

13.

Joxymenrtanusi npousBoguTens anekTpoHHOM TexHukn OAO «Anrcrpem»: URL:
http://www.angstrem.ru/download/datasheet/

Uccnenoano B Poccun [ DneKTpOHHBIN pecypc] :MHOTOpeaMeT. Hayd. )XypH. / Mock. ¢pus.-
TEXH. UH-T. — OJIEKTPOH. KypH. — onronpyansiii : MOTHU, 1998— . — Pexum nocrtyna
K XKypH.: http://zhurnal.mipt.rssi.ru.

WebofScience[ DnekTpoHHbIH pecypc] @ MyJIbTHIUCHMIUIMHApHas pedepartuBHas 0Oaza
nanubix. —  Philadelphia:  ClarivateAnalitics, 2016— . — Pexum jgocryma
apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc., aHr.

Scopus[DnekTponHbIii pecypc] : pedepatuBHas 06a3za manHeix. — Netherlands: Elsevier,
2004— . — Pexxum J1ocTyma : scopus.com. — 3ari. ¢ 3KkpaHa. — 3. pyc., aHrJL.

Elibrary[ OnexTpoHHBII pecypc] : HayuHas >JeKTpoHHas Oubnuoreka. — Mocksa : HOB,
2000— . — Pexxum nioctyna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.
SpringerLink[OnexkTponnsiii pecype] : [0a3a nmanHbIX]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHri.

ScienceDirect[ OnekTpoHHBIM pecypc| : KOJUIGKIUS SJIEKTPOHHBIX KHUT H3AaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma :sciencedirect.com. — 3ari. ¢
9KpaHa. — 3. aHr.

NEICON[2neKkTpoHHBIH pecypc] : aeKTpoHHas HH(OpMAIHs : apXUB HAyYHBIX JKYypPHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum goctyma :neicon.ru/resources/archive. — 3ari. ¢
9KpaHa. — SI3. pyc., aHII.

denepanbHbIil UHCTUTYT MPOMBIIIJIEHHON COOCTBEHHOCTH [DIIEKTPOHHBIN pecypc]| : caT
denepanbHOr0 MHCTUTYTAa MPOMBIIUICHHOH COOCTBEHHOCTH- . - Pexum jgoctyma
http://www.fips.ru. — 3arm. ¢ sxpana. — f3. pyc.

[Toptan npodeccuonansHoro cooduectna: http://easyelectronics.ru/

[Topran npodeccronanpsuoro coodmectna: https://habr.com/hub/electronics/

"Enunoe OKHO JIOCTyTa K o0pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

Kypnan «CunoBast 3IeKTpOHUKA» [DIEKTPOHHBIN pecypc] : Hayd. KypH. / — DJEKTPOH.
KypH. — MockBa, Cankt-IletepOypr. — Pexum nocryna x xxypH.: http://power-e.ru/

11.4. IlepeyeHb NPOrpaMMHOIo odecnevYeHust

Ne Haumenosanue IO PexBu3uTHI norm;gpa
n/n (naTa, HOMep, CPOK JielicTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc neicTBusl — 6ecCpOvHO;
KOoHTpakTNe 1653 ot 14.12.2018, cpok
JeHCcTBHS — OECCPOUHO
2 | Office Standard: koHTpakTNe 1653 ot 14.12.2018, cpoxk
OfficeStd 2019 RUS OLP NL Acdmce JeicTBUSL — 6eCCPOUHO
3 | Microsoft Visual Studio Community 2019 CBo0O0HOE TTPOrpaMMHOE 0OecTieueHe



http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

11.5. Onucanne MaTepuaJIbHO-TeXHMYECKOH 0a3bl, HEOOXOAUMOM 1JIsl OCYIIEeCTBJICHHSA
00pa30BaTeILHOIO NpoLecca Mo NPAKTHKe

HaumeHnoBaHue 000py10BAHHBIX YUEeOHBIX
Ka0MHETOB, JadopaTopuii, MACTEPCKUX H

Ne JAp. 00bEKTOB /IJIsl NPOBeIeHUs
. Ilepeyenb 0CHOBHOTO 000pyA0BaAHMA

N/l | NPAKTHYEeCKUX M J1a00paTOPHBIX 3aHATHH,

NMOMeNleHU V151 CAMOCTOATEIbHOI PadoThI
o0yyawumuxcs (HOMep ayIuTOPHH)

1 | 9-504 Cronbl  yYEHHYECKHE JIBYyXMECTHBIE,
JlabopaTtopust "MukponpoleccopHasi TE€XHUKA | CTyJIbsl, KOMIIBIOTEPHBIE CTOJIBI, JIOCKa
U KOMIIbIOTEpHOE MOJeNupoBanue" ayIuTOpHasi, MOHUTOpP Samsung. MoHuUTOp
YueOnast ayautopus uist ipoBeneHus 3ausatuil | - CTX. Monutop ProView. morutopsl LG
CEMHUHAPCKOro THIA. Flatron, cucremubie Onoku Kompass,
YyeOHnas ayuTOpUs JUIsL KypcoBOTO | cucTeMHbI 070k - ALAN, CHCTEMHBIH
NPOEKTUPOBAHUSA  (BBIMIOJIHEHUS  KYPCOBBIX | OJOK - Antares, MaHHUIYJISATOp THUIIA
pabor). «vpimby  A-Tech, wmanunynsTop Ttuma
YyeOnast  ayauTopuss A TOpoBeneHus | «Mblmb» - Genius, KnaBuatypa Mitsumi.
IPYIIOBBIX u unnuBuayanbueix | Kmaeuarypa - Clicker, KnaBuatypa-
KOHCYJIbTaITUi Genius, kmaBuarypa - Chicony, mkad,
VYueOHast ayquToOpus ISl IPOBEACHUS 3aHATUH | DKpaH, CTOJ M CTYJ IPENoAaBaTelIbCKUE,
TEKYIIer0 KOHTPOJS W  IPOMEXKYTOUHOM | HKaO3H.
aTTECTAllUU.

2 | Ilomemenue ans caMocToATENbHOM paboThl | CTOMBI, CTYJIbS, KOMIIBIOTEPHI

obyyaromuxcs (I'-401)
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