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

OT/A.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHHUIIVINHBI

9J1eKTPOHHbIE CHCTEMBI VIIPABJIEHHS Pe3ePBHBLIM Y)HEProCHAOKEHHEM M MICTOUYHMKAMU

AJ1bTEePHATHBHOMN YHEPIUH
(Haumenosanue OUCYUNIUHbL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEI[UAIIbHOCTH)
11.04.04 DnekTpoHUKA M HAHOAJIEKTPOHUKA

HAIPABICHHOCTH (TIPOQWITB )/CIICIIUATH3AITHS
DJNeKTPOHHBIE TPUOOPHI U YCTPOICTBA

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mas Tpynoemkocts: 2 3E

Pacnpenesienue 4acoB JUCIHUIIMHBI 10 cCeMeCTPaM

Cemectp 3

®opma KOHTPOJISI 3a4er Hroro
Bun 3ansaruit
Jlexuun 8 8
JlaGopaTopHbie 16 16
ITpakTnueckue 32 32
PykoBOJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus 0.25 0.25
KonTakTHas pabora 56.25 56.25
CamocrosiTenpHast paboTa 15.75 15.75
KoHnTpoas
Hroro 72 72




Pabouyro nporpammy coctaBuii(u):
Jo1eHT, 1oueHT, K.T.H., [Ipsaunos A.B.

(OondxcHocmy, yueHnoe 3eanue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuInIMHbI coctaBieHa Ha ocHoBanuu ®I'OC BO u yue6HOrO miana
HAIpaBJICHUS ITOATOTOBKH (CHEIUATBEHOCTH)
11.04.04 DnekTpoHUKa U HAHODJIEKTPOHUKA

Cpok neiicTBusi padoueii mporpaMMsl AucuuimHbI 10 «30» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenannu kadenps
[TpombInIeHHAs JIEKTPOHUKA

(mpoTokoi 3acemanust Ne 8 ot «08» uronst 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp oOCBOGHMS JAUCHUIUIUHBI — (OPMHPOBAHUE Yy CTYIACHTOB MPO(HEeCCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOMUMBIX Ul Pa3pabOTKU M SKCIULyaTallMd YCTPOWCTB C HCIHOJIb30BaHUEM
JaTYUKOB WH(POpPMANMHU, HA MPAKTHKE HAy4YUTh paboTaTh C SJIEKTPOHHBIMH H3MEPHTEIHHBIMH
npubopaMu, IPUMEHSIEMBIMU B 3JICKTPOTEXHHUKE.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICL[I/IHJII/IHLI H IPAKTUKH, HA OCBOCHUU KOTOPBIX 6a31/1pyeT051 JaHHas JUCHUIIIINHA:

METObI

MATEMATUYICCKOI'O

MOACINPOBAaHUA

QJIICKTPOHHBIX

CXEM, KOMITBIOTCPHBIC

TCXHOJIOTMHU B HAYYHBIX UCCICIOBAHUAX

HI/ICHI/IHHI/IHBI " IpaKTHUKU, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

IpeIIIeCTBYIOIEe:

BbinoJiHeHHe U 321U TA BHINYCKHOM KBAJH(PUKAIMOHHON padoThI

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTpOJIUpYyeMble Hmkaroper AOCTHAEHHH IInanupyemble pe3ybTaThl
KOMIIeTeHI U
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
-CITIOCOOHOCTH NA-1 TIK-8 [domxeH 3HaTh | 3HATh: JIEMEHTHYIO 0a3y U OCHOBHbIE
IPOEKTHPOBATh HOMEHKJIATypy CXEMOTEXHHUYECKHE peleHus,
yCTpOMCTBa, NPUOOPHI U | COBPEMEHHBIX  YCTPOWCTB, | UCIOJIb3yEMbIE IIPU IPOEKTUPOBAHUE
CUCTEMBI 3JIEKTPOHHOMN | mpubOpOB U CHCTEM | 3JIEKTPOHHOM TeXHUKHU
TEXHUKHU C YYETOM | 3JIEKTPOHHOM TEXHUKHU. YMeTh: NpOEKTHPOBaTh YCTPOUCTBA,
3a/IaHHBIX tpeboBanuii | /-2 I1K-8 JlomkeH yMeTh | mpuOOpbl M CHCTEMBI DICKTPOHHOMN
(TIK-8) IIPOEKTUPOBATh YCTPOUCTBA, | TSXHUKH €  y4eTOM  3aJJaHHBIX
pUOOPHI U CUCTEMBI TpeOoBaHUI
AJIEKTPOHHOU TEXHUKH C Bnanets: crocobamu
Y4ETOM 3aJlaHHBIX IPOEKTUPOBAHUS u pacuera
TpeOOBaHUIl. JNEKTPOHHOU TEXHUKH
N/I-3 I[IK-8 JomkeH
BJIAJIeTh IPHEMaMHU
aBTOPCKOTO
COIIPOBOXKACHHUS
pa3zpabaThiBaeMBbIX
YCTPOKCTB, IpUOOPOB U
CUCTEM DJIEKTPOHHOMN
TEXHHKH.
-CII0COOHOCTBIO NJ-1 T1IK-9 JlomxeHn ymeTh | 3HaTh: TpeOOBaHMS, TNpelbsBiIsIEMble
pa3palaThIBaTh MPOEKTHO- | CAMOCTOSATEIHHO K MIPOEKTHO-KOHCTPYKTOPCKOM
KOHCTPYKTOPCKYIO IIPOEKTUPOBATH MOJZlyJIH, | JOKYMEHTalu1
JIOKYMEHTAIUIO 0J10KH, CUCTEMBI U | YMeTh: paspabarbiBaTh MPOEKTHO-
COOTBETCTBUU C | KOMIUIEKCBl ~ JJIEKTPOHHBIX | KOHCTPYKTOPCKYIO JTOKYMEHTAIMIO B
METOINYECKUMU CPEICTB C YYETOM 3aJaHHBIX | COOTBETCTBHH C METOJUYCCKHUMH U
HOPMAaTHBHBIMU TpeGoBaHUI HOpPMaTHBHBIMH TPEOOBAHUSMHU




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble KOMITeTe il Ilnannpyemble pe3yabTaThl
KOMIIeTeHIM U o0yueHust
(Ko 1 HAUMEHOBAHME)
(ko1 1 HAUMEHOBAHME)
tpeboBanusmu (ITK-9) NJ-2 TIK-9 Jlomxen 3HaTh | Bnagets: KOMITbIOTEPHBIMU

METOAMYECKHUE u
HOpMaTUBHbIE TpeOOBaHUS,
peIbsBIIsIEMbIE K
paspaboTke MIPOEKTHO-
KOHCTPYKTOPCKOU
JOKYMEHTAI1 Ha
KOHCTPYKLIUU 3JIEKTPOHHBIX
CPEICTB

-3 I1K-9 JlomxkeH
BIIA/IETh HaBbIKaMU
pa3paboTku MIPOEKTHO-
KOHCTPYKTOPCKOM
TOKYMEHTAITUH Ha

KOHCTPYKIIUU AJICKTPOHHBIX
CPEIICTB B COOTBETCTBHH C
METOAMYECKUMH u
HOPMAaTHUBHBIMHU
TpeOOBAHUAMU

TEXHOJIOTUSIMH ¥ IPOTPAaMMHBIMU
[aKeTaMu, HUCHOJIb3YIOIUMHCA TpU
oopmnenun KOHCTPYKTOPCKOI
JOKYMEHTaluU




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEro

Bun HaumenoBanue TeM KOHTPOJISA
Monyas (pa3aen) yueOHOI 3aHATHH Cemecr | Oowem| baxr | Hurepakrus (HamMeHOBaHUe
padoThI (yueoHoli paGoThI) P > e . > e OIIEHOYHOT'0
cpeacTBa)

Monayinb 1. OCHOBHBIE CTPYKTYpHBIE 3JieMEeHTHI JIek, 1 Coop naHHBIX U 3 36 - - 3amura JIP
CHCTEM PE3EPBHOIO SHEPTrOCHAOKEHHUSI. JIa6, Ilp, |oOpaboTka nHpopmanmu
CtpykrypHble cXxeMbl. CXeMOTEXHUYECKUE Cp B HH(PACTPYKTYype
pemieHns. OCHOBHbIE TPEOOBAHUS U TAPAMETPBI. 3/1aHUM U COOpPYKEHUM
00630p CYIIECTBYIONIIUX PEIICHUN. 2 CucTteMbl MOKapHOU

CUTHAJIN3aluu

3 JlaTumku cucTeM

MOYKapHOM CUTHAJIM3alun

4 CucteMbl pe4eBoro

OIIOBEUICHUS
Mopnyinb 2. Tunsl anbTepHaTUBHBIX UCTOUYHUKOB | JIekK, 1 Zigbee 3 36 - - 3awwura JIP
PHEPTUU U UX PpUMEHUMOCTh. CoNHEUHbIE JIa6, Ip, |2 Yupasnenue
naHeny. BeTpsiHble reHepaTopbl. DIeMEHTbH Cp OCBEILLIEHUEM
[lenpThe. DneKTpOTreHepaTOphbl. XapaTepUCTUKHI 3 CucteMbl KOHTPOJIS U
COJTHEUYHBIX MaHesNel U crocoObl MOTyYeHUs yTIpaBJIEHUS 1OCTYIIOM
MakcUMaIbHOW MoIHOCTH. [IpeobpazoBanue u 4 CucteMbl OXpaHHOMN
XpaHEHHE HJIEKTPOIHEPTUH. CUTHAJIN3aIUH

5 CucreMbl 1U(ppoBOTro

BUJICOHAOTIOIEHUS

6 [IpoTuBONIOXKApHAs

aBTOMAaTHKa

Hroroe: 72 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

1

1.1.
1.2.
1.3.
1.4.
1.5.

TexHomoruu TpaAUIIMOHHOTO 00yUYEHUs

JlexuroHHBIE 3aHATUSA

[IpakTnueckue 3a1anus

CamocTosrenbHas paborta

JlaGopaTopHble 3aHATHS

WuauBuayanbHble JOMAallHUE 3aJaHus (B KayecTBe BOMNpoca K  3aluTe

nabopaTopHOM pabOTHI)

2

2.1.

3

3.1.
3.2.
3.3.

4

4.1.

5

5.1.
5.2.
5.3.

TexHoIOrHsI MOYTBHOTO O0Y4EHUS

Pa3z0uTre npenogaBaeMoro Marepuana Ha OT/IeIbHbIE MOTYIIH
TexHomorus MpooOJIEMHOT0 00yUYEHUS

OBpucTHYeckas becena

Huckyccus

Y4eOHOe nccieoBaHne

Texnosorust 00y4eHuUs! B COTPYIHUUECTBE

Paz0Ouenne cTyeHTOB HA KOMaH/BI Ul PEIICHHUSI KOHKPETHBIX 3a/1a4
HHTepaKkTHBHBIC TEXHOJIOTUH

JleMOHCTpallMOHHBIA METOT 00yUeHUS

Pa6ora B rpynmax

OBpucTHYeckas decena

6. MeToauuyecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

Pexomenayercs mocemeHne JEeKIMOHHBIX U MPAKTUYECKUX 3aHATHUM; CAMOCTOSITEIIbHOE U3YYCHHUE
MaTepuaa; BBIIOJHEHHE 1a00paTOpHBIX padoT, 0OpMIICHHE OTYETOB IO JIAOOpATOPHBIM paboTaM

" UX 3aliuTa.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 I1K-8; I1K-9 Omuemwt no n1abopamopuwvim pabomam
Bonpocwl k 3auemy: ece

7.2. TunoBble 3a1aHUsI UJIM HHbIE MAaTePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. BrinosHeHue 1 3anmra J1adopaTopHbIX padoT
(HaumenosaHue OYeHOUHO20 cpeOCcmsa)

Tunosoii(bie) npumep(bl) 3aganus (Uii)
BrmonuuTs 1abopaTopHyto paboTy, opOpMHUTH OTYET MO JTaOOPaTOpHO paboTe U 3alIUTHTH €T

Kparkoe onucanue v perjiaMeHT BbINOJIHCHUSA

JlabopaTopHbie pabOTHl BBITIOJNHSIOTCA B Opuranax. JlaboparopHasi AoikHA
OBITH BBINOJIHEHA, a Pe3yJIbTaThl 0)OPMIIEHBI B BUe oTueTa. Jlanee CTyJeHT JOJKEH
3alUTUTh PaboTy, OTBETUB HA TEOPETHUECKUI HIIU MTPAKTUYECKUI BOIIPOC.

Temartnka 1ab0paTOpHBIX padoT:

1 CoOop, mepemaua u oOpaboTka WH(OpMALMM, TOIYYEHHOW C JIaTUYUKOB
Pa3INYHBIX THITIOB

2 Pa3zpaboTka ycTpoiicTB Ha 6a3e mukpokonTposuiepa CC2530

3 [lepenaua napopmarnwu o nporokory TCP/IP

4 PazpaboTka ycTpoMCTB ¢ mcmnojib3oBanuem TexHonoruin XBee u CC2530-
ZNP

5 Ilpumenenne [1JIK OBEH s aBTOMaTH3anum 3JaHAA U COOPYKEHUM

Kpurepuu ouenku:
JlomyckaroTcs K 3alUTe BBIMOJHUBIINE JaHHYIO JTAOOPATOPHYIO PabOTy CTYIEHTHI
IIPU HAJTUYUKM KOPPEKTHO O0OPMIIEHHOTO OTYeTa. 3aluTa MPOUCXOIUT WK B hopme
co0ece0BaHusl MO 3aTPOHYTHIM B pabOTe€ TEOPETUUYECKUM Bompocam Jjekiui. [lo
pe3yabpTaTaM OTBETA BBICTABIIETCS OLEHKA «3aYTEHO» WIIH «HE 3a4TEHOY.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne /i Bormpocsl

1 OCHOBHBIE CTPYKTYPHBIE JIEMEHTBI CUCTEM PE3EPBHOTO
HYHEPrOCHAOKCHHUS.

2 CTpyKTypHBIE CXEMBI CUCTEM PE3EPBHOTO IHEPrOCHAOKEHHUS.

3 CXeMOTEeXHUUYECKUE PELIEHUS] CHCTEM PE3EPBHOIO SHEPrOCHA0KEHHUS.

4 OcHoOBHbIE TPEOOBAaHUS U TAPaMETPbl CUCTEM PE3EPBHOTO
HHEProCHA0KEHUs

5 O0630p CYyIIECTBYIONUX PEMICHUN CUCTEM PE3EPBHOIO SHEProCHAOKEHUSI.

6 Tunsl abTepHATUBHBIX HCTOYHUKOB YHEPTUH U UX PUMEHUMOCTb.

7 ConHeYHbIE TaHE!.

8 BetpsiHble TeHepaTopsbl.

9 OnemeHnTsl llenbThe.

10 | DnexTporeHepaTopsl.

11 | XapaTepucTUKU COJTHEYHBIX MaHeNIeH

12 CnocoObl MOJy4eHUsI MAKCUMAJILHOW MOIIIHOCTH OT COJTHEYHBIX MaHeNIeH

13 | IlpeoOGpa3oBanre U XpaHEHUE AIEKTPOIHEPTHH.

14 | Be10Op apXUTEKTYpHI allllapaTHBIX CPEICTB YMHOTO JJOMa

15 | ABromaTusupoBanHbie TexHONIOTUN O0OBEAMHEHUS U YIIPABICHUS
CUCTEMAMU «YMHOT'O JJOMay

16 | Mcnonb3yembie 31€KTPOHHBIE KOMITOHEHTHI

17 | BeiOop annmapatHbIX CPEACTB AJIs CHCTEM YMHOTO J0Ma

18 | AnpTepHaTUBHBIE HCTOYHUKH SHEPTUHU

19 | Beibop anpTepHaTUBHOTO HCTOYHMKA MTUTAHUS

20 CucTeMa aBTOHOMHOT'O JICKTPOCHAOKEHUS « Y MHOTO JTOMay

21 | Pe3epBHOE 2nekTpocHAOKEHNE: BIOOP PE3EPBHOTO UCTOYHUKA

22 | CrocoOsl ycTpaHeHHs IepeOoeB B CHCTEME TOIaUU dJIEKTPOIHEPT U

23 | [IpoekT pe3epBHOTO AIIEKTPOCHAOKESHUS

24 | Pa3HOBUAHOCTH T€HEPATOPOB

25 | MeBepTopHas cucTemMa Ha OCHOBE COJTHEUHBIX MaHeeH

26 | OcobeHHOCTH PabOTHI AJIEKTPOTEHEPATOPA

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

dopma
NpoBeeHHUs
Cemectp POBeiL . Kpurepun u HOpMBbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaluu
4 3auer no umozam pabomoel 8 cemecmpe,
«3a4TEHO»
€ClI  HEe3alMIEHa MaKCUMyM




Cemectp

dopma
NpoBeIeHUs!
NMPOMEKYTOYHOM
arTecTaumMu

Kpurepun u HOpMbI OLIEHKHU

oJ/IHa JJabopaTopHas pabota
aub60 no bunemam K 3auemy: €Ciu
BCE BOIIPOCHI OMJIETA PACKPBITHI;

«HE 3a4TCHO»

no ouremam K sademy:. C€CJIHA

MHHAMYM OAWH BONpPOC HE
PaCKpBHIT;




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocoble, I'ox n3panus ounodaunorexe /
HpPAKTHEYM, Ip.) HaumeHoBaHue
IBC
1 | A. C. bopogckuii, M. IO. Boposckuii A. C. yaeOHoe ocooue 2017 OBC "IPRbooks"
Hlpeiinep [IporpaMMupoBaHre MUKPOKOHTPOILIEpa
Arduino B nHGOPMAIMOHHO-YTIPABIISIFOIINX
cucTtemax [DNeKTpoHHBIN pecypce] : yueO.
nocobue / A. C. boposckuii, M. 1O.
Hpeiinep. - Openbypr : OI'Y, 2017. - 113 c.
- ISBN 978-5-7410-1853-8.
2 B. A. ABneeB ABneeB B. A. yuebHoe mocobue 2017 9BC "IPRbooks"
[lepudepuiinpie ycrpoiicTBa: MHTEPEHCHI,
CXEMOTEXHHKA, MPOrpaMMHUPOBaHKE
[DnexTpoHHbIH pecypc] : yuebd. mocodue / B.
A. Aspees. - Capatos : [IpodobpazoBanue,
2017. - 848 c. : mn. - ISBN 978-5-4488-
0053-5.
3 | P.C.TomnoB KommuekcHas aBTOMaTH3aIIUS B yueOHoe rmocooue 2020 3BC
9HEProcOepeKeHUU [OnexTpoHHbII "ZNANIUM.CO
pecype] : yueb. mocobue / P. C. N'onmoB [u M
ap.]. - Mocksa : UHOPA-M, 2020. - 312 c.
- (Boicmiee ob6pa3zoBanue. bakamaBpuar). -
ISBN 978-5-16-011982-3
4 | A. B. Aaapromus, B. P. AnapromuH A. B. ydeOHoe mocoone 2019 3BC
Cabanun, H. U. VYpasnenue u MHHOBATHKa B "KoHcynbpTaHT
TEIUI0dHEpreTHKe [DIeKTPOHHBIN pecypce] : cTyaeHra"

yuyebHoe mocobue a1 By3oB / A. B.
Aunppromna, B. P. CabGanun, H. W




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

CMUPHOB. - 2-€ U31., CTepeoTHIL. - MOCKBA :
WUznarensckuit jom MOU, 2019. - 391 c. -
ISBN 978-5-383-01343-4.

O.T. llepctHena, A. A.
[IIepcTHeBa

IlepcTHeBa O. I'.

WuTepdeiicel U TPOTOKOJIBI  IH(PPOBBIX
CUCTEM KOMMYTaluu [DJ1eKTpOHHBIN
pecypc] : yue6. mocodue / O. I'. lllepcTHeBa,
A. A. IlepctueBa. - HoBocubupck
Cubl'YTH, 2018. - 149 c.

yuebHoe mocobue

2020

9BC "IPRbooks"

C. H. Mawmoiinenko, A. B.
Edpumon

Mamoiisienko C. H.

Cetn 5BM u TEJIEKOMMYHUKAITUI
[DnexTpoHHBI pecypc] : yuel. mocodue / C.
H. Mawmoiinenxko, A. B. Edumor ;
Cubupckuii Toc. yH-T TEIEKOMMYHHUKAINH 1
nndopmaruku. - HoBocubupck : Cubl'YTU,
2018.- 130 c. : um.

yuebHoe mocobue

2018

9BC "IPRbooks"

C. C. I'ens0yx

I'eanoyx C. C.

Cetn 5BM " TEJIEKOMMYHHUKAIUH
[DnexkTpoHHBIN pecypc] : ApxurekTypa u
opranuzamus : yde6. mocodbme / C. C.
I'ensOyx. - Cankr-IleTepOypr : Jlansb, 2019.
- 208 c. : nn. - ISBN 978-5-8114-3474-9.

yuebHoe nocobue

2019

9bC "Jlaup"




8.2. Jlono/tHUTeIbHAS JTUTEpPATypa

Tun (yueOHuK, yueOHOe

KoanuecTBOo B
HAY4YHOM

Ne nocooue, yuedHo-
wn ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) METOIHUECKOE OCOBHe, I'ox u3nanus oudamoTeke /
npaKTHKYM, 1p.) HaumenoBanmue
IbC
1 | M. B. l'aneniepun TI'aasnepun M. B. y4eOHHUK 2020 O9BC
DNEKTPOTEXHUKA U JICKTPOHUKA «ZNANIUM.CO
[DnexkTpoHHBI pecypc] : yueoHuk / M. B. M»
laneniepuH. - 2-¢ u34. - Mocksa : Dopym :
NH®PA-M, 2020. - 480 c. - (Bsicmiee
obpaszoBanue. bakanaBpuar). - ISBN 978-5-
00091-660-5.
2 | E. A . Konosa, I'. A. Tloutak | Konosa E. A. yaeOHoe Tmocooue 2019 OBC "Jlanp"

AnroputMmsl 1 iporpaMmsbl. A3k C++
[DnexTponHsIit pecypc] : yued. mocodue / E.
A. Konosa, I'. A. [lonnak. - U3x. 4-e, crep. -
Cankr-IletepOypr : Jlans, 2019. - 384 c. -
ISBN 978-5-8114-4039-9




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX

CHUCTEM

1.

2.

10.
11.
12.

13.

JoxkymeHTanust 1npousBoAuTeNss 3JeKTpoHHOM TexHukun OAO «Anrctpem»: URL:
http://www.angstrem.ru/download/datasheet/

UccnenoBano B Poccum [DeKTpoHHBIM pecypc] : MHOTroONpeaMeT. Hayd. KypH. / Mock.
¢u3.-TexH. UH-T. — DNEKTPoH. XypH. — [onronpyausiit : MOTU, 1998— . — Pexum
JIOCTYyTIA K KYpH.: http://zhurnal.mipt.rssi.ru.

WebofScience[DnekTpoHHBI pecypc| : MyIbTUANCHMIUIMHApHAs pedepaTuBHas Oasza
nanabix. — Philadelphia:  ClarivateAnalitics, 2016— . — Pexum gocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

Scopus[Dnekrponnsiii pecypc] : pebeparuBHas 0aza ganabix. — Netherlands: Elsevier,
2004— . — PexxumM jocTyma : scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.
Elibrary[DnexTpoHHBI pecypc] : Hay4dHas dJeKTpoHHas Oubnmoreka. — MockBa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL
SpringerLink[DnekTponnsiii pecype] : [0a3a mamnbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — S3. aHri.

ScienceDirect[ DneKTpoHHBI pecypc] : KOJUIGKIHS JJIEKTPOHHBIX KHUT HW3/IaTENbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna :sciencedirect.com. — 3ari. ¢
3KpaHa. — 3. aHri.

NEICON[DnexTpoHHBIH pecypc] : 2TIeKTpOHHAs HHOOPMAIHS : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctymna :neicon.ru/resources/archive. — 3aru. ¢
JKpaHa. — 3. pyc., aHrIIL.

@OenepalibHbIil UTHCTUTYT MPOMBIIUIEHHON COOCTBEHHOCTH [DJEKTPOHHBIN pecypc]| : cailT
®denepanbHOr0 HMHCTUTYTA MPOMBIIUICHHONM COOCTBEHHOCTH- . - Pexum gocryma
http://www.fips.ru. — 3ar. ¢ skpana. — 5I3. pyc.

[TopTan npodeccrnonansroro coodmectna: http://easyelectronics.ru/

[Topran npodeccuonanbaoro coodmiectna: https://habr.com/hub/electronics/

"Enunoe OKHO JOCTYyTIa K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

Kypnan «CusoBasi 2JIeKTpOHUKAY [IIEKTPOHHBIA pecypc] : Hayd. )KypH. / — DIJIEKTPOH.
KypH. — Mocksa, Cankt-IletepOypr. — Pexxum goctyna k sxypH.: http://power-e.ru/

8.4. IlepeueHb NPOrpaMMHOIo odecre4eHust

Ne PexBu3uTHI 10r0BOpa
n/n Haumenosanue 10 (nara, HOMep, cpI(;K }IeﬁfTBl/lﬂ)
1 | Microsoft Windows HoroBop Ne 690 ot 19.05.2015r cpok
neiictBusi 0eccpoyHO
2 | Microsoft Office Standart Horoop Ne 690 or 19.05.2015r., -
oeccpouno;  Jloroop Ne 727 ot
20.07.2016r., cpok AeicTBuUs - OECCPOUHO
3 | Arduino CB000THOE TTPOTpaMMHOE OOecTeueHue
4 | CoDeSys CB000JTHOE TTPOTrPaMMHOE OOeCIIeueHUE
5 | Microsoft Visual Studio Community 2019 CB000THOE TTPOTPaMMHOE OOecTieueHue
6 | SmartRF Studio CB000O/IHOE ITPOrpaMMHOE 00eCTIeYeHUE



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

8.5. Onucanue MaTepHAJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEHUS
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX

Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs

/N | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMelIeHU JJIfl CAMOCTOATEILHON

pa6oThl o0yuarmmxcsi (HoMep ayJAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

2-511 Cronbl YUYCHUUYECKHE JIBYXMECTHBIC
YueOnass ayauropust Ui TpoBeAcHHS | (MOHOOJOK), Cronbl YUYEHUYECKUE
3aHATUN  JICKIMOHHOTO  THMHA.  YdeOHas | TpPeXMEeCTHBIE (MOHOOJIOK) CTOI

ayauToOpusi  JUIA  TPOBEACHUS  3aHATUH | MPEnoAaBaTeIbCKHMA,CTYI

CEMHHApPCKOro Tuna. YueOHas ayIuTOpus /Ui | PEnoiaBaTeIbCKui, JOCKa ayauTOpHas
1 | kypcoBoro mnpoeKTUpoBaHUS (BBIIOJIHEHMS | (MEIOBast)

KYpPCOBBIX PaboT). YueOHas ayautopus Uis
MIPOBE/ICHUS] TPYMIIOBBIX W WHAWBUIYAIBHBIX
KOHCynbTallMil. YueOHas ayautopus JUIs
MIPOBE/ICHUS 3aHATHA TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTeCTaIuu.

D-512  "JlaGopatropusi  "TBepmorenbHas | CTONBI YYCHHUYECKHME JBYXMECTHBIC
JIEKTPOHUKA,  INEKTPUUECKUE  LEeNu U | CTYJbA., I1K, 9KpaH, IIPOEKTOP,
CXEMOTEXHHUKa". MOJIEpPHU3UPOBAaHHbIN cTeHa «Jlyu 87»
VYuyeOnass aynutopuss Juia  mpoBeneHus | creHa saboparopueii MKC-51m/a 503 -
3aHATUN CEMUHAPCKOIO THUIIA. omT, MoHuTop Samsung740N -2 T,
VYuebnas  aymutopus g KypcoBoro | Monutop LG Flartron -2mT, MoHHTOp
o | MPOCKTHPOBAHHS (BBIMIOJIHEHUST  KYPCOBBIX | Samsung 763mb-1mr, MmoHuTop Samsung

pabor). 750S-1mT, cucteMHbiii 050K microtech-
YyeOHass ayauTopus IS MPOBEICHUS | OIIT, ocuuiorpad C1-68-
IPYNIOBBIX U WHAWBUYaNIBHBIX | lmT,ocuniorpad C1-118,2-1mr,
KOHCYJIbTAIII KATIO3U.

VYuebHas  ayauropus i  NPOBEICHHUS

3aHATHH TEKyIIeT0  KOHTPONS U

HpOMe)i(YTO‘IHOﬁ aTTeCTaluu.

3 I'-401 IloMemenue miIst CaMOCTOSATEILHOM
paboThI CTYJICHTOB




