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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUS OBPA3OBATEJBLHOM ITPOI'PAMMBI

Hacrosmas pabouast mporpaMma AUCHUILIIMHBI YCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHUSIM CTYZIEHTA, a TAK)KE ONPEIeIseT CONEPKaHUe U BUIbI YU€OHBIX 3aHSATHIA U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

* CaMOCTOSITEILHO yCTaHABIMBaeMbIM 00Opa3oBareibHbIM cTanaapTom (CYOC 3++) o
HaITpaBJICHUIO MOATOTOBKH (ypoBeHb OakaiaBpuata): 09.03.04 «[IporpaMMHast HHXCHEPUS;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTENbHON MPOTrpPaMMON MO HANpaBJICHUIO
noaroroBku 09.03.04 «IIporpamMmMHasi HHKEHEPUSIY,;

* Yuebubm ranom MI'TY um. H.D. baymana no nanpasienuto noarorosku 09.03.04
«IIporpammHast HH>KEHEPHSI».

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYETCs  (OPMHUPOBAaHHME  KOMIICTEHIIWH,
npenycmorpeHHbix OIIOII nHa ocnoBe CYOC 3++ no HampasiieHuto noarotosku 09.03.04
«[Iporpammuas nHxeHepus» (YpoBeHb OakanaBpuaTa)

Kon xomnerexunu ®opMyJIMPOBKA KOMIIETEHIHH
no CYOC 3++
Oo6menpodeccuoHaATIbHbIE KOMIIETEHIMU COOCTBEHHbIE
Crnioco0eH pa3pabaTbiBaTh AITOPUTMBI U IPOTPAMMBbI, IPUTOTHBIE JUIS
OIIKC-6 MPAaKTUYECKOTO MCIIOJIb30BAHUS, IPUMEHITH OCHOBBI HH(POPMATHKHU H
(09.03.04) [IPOrPaMMUPOBAHUS K IIPOECKTUPOBAHNUIO, KOHCTPYUPOBAHUIO U
TECTHUPOBAHUIO POTPAMMHBIX MPOJYKTOB
Cnioco0eH ocyIIecTBIATh MOUCK, XpaHEeHUE, 00paboTKy U aHaIN3
OIIKC-8 UH(POPMALINY U3 PA3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX, IPEJICTABISATH
(09.03.04) ee B TpedyeMoM (popmare ¢ UCTIOIB30BaHUEM HH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTUI

Jlisa kateropuil «3HaTh, yYMETh, BIAJAEThb» IUIAHUPYETCS JOCTHXKEHUE DPE3YyJIbTaTOB
oOyuenuss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaA B (QOpMHpPOBaHUE
KOMIIETEHIINH, TPeyCMOTPEHHBIX OCHOBHOM IIpo¢eccoHaIbHONU 00pa30BaTeIbHOM MporpaMMont
(Tabm. 1).



Taboauna 1. UuaukaTopsl JOCTHKEHUS! KOMITETEHIIUN

1

2

3

Komnerennus: xkox mo CYOC
3++, popmyaupoBka

Nuauxkaropsl

®opMBbI U MeTO/IbI 00y4YeHHUS1, CIOCOOCTBYIONIHNE
(opMHPOBAHHUIO M PA3BUTHIO KOMIIETEHIIUH

OIIKC-6

(09.03.04)

Crnioco0eH pa3pabaTbIBaTh
aJITOPUTMBI U TIPOTPaMMBI,
MPUTOHBIE [T TPAKTUYECKOTO
UCIIOJIb30BAHUS, IPUMEHSTh
OCHOBBI HH(POPMATUKH H
IpOrpaMMHPOBAHHUS K
MPOEKTHPOBAHUIO,
KOHCTPYHPOBAHHUIO U
TECTHPOBAHUIO TIPOTPAMMHBIX

3HATDH
- OCHOBHBIC IIPUEMBI pa3pa60TKH AJIrOpUTMOB U
nmporpamMmm Ui NpakKTUICCKOTO MCII0JIb30BaHUA

DopMbI 00yUeHHST:

@poHTaNIbHAS U TPYIIIOBas (OPMBL.

MeTtoabl 00y4eHust:

CrnoBecHbiit MmeTon 00yuenus (JIekun)

MeTtosl ipakTudeckoii pabotsl (CeMuHapHI)
Ha0mronenue u UccnenoBareibCKUN METOT
(JTaboparopHbie pabOThI)

Meton npobiemuoro ooyuenusi(CamocTosiTenbHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METO/IbI 00y4YeHUsI:
00CYyXJIeHUE MPAKTUICCKUX ITPUMEPOB HA JICKIUAX H

MIPOJIYKTOB CeMHUHapax
OIIKC-8 3HATDH ®opMbI 00yUeHHS:
(09.03.04) - OCHOBHBIE IIPUEMBI IOUCKA, XpaHEHHSI, 00padOTKU U OpoHTaNIbHAS U TPYIIIOBas (OPMBL.

CriocobeH oCyIecTBIISTh OUCK,
XpaHeHue, 00paboTKy U aHaIU3
nHGOPMAINY U3 Pa3THIHBIX
MCTOYHUKOB M 0a3 IaHHBIX,
MIPEJICTaBIATh €€ B TpeOyeMoM
¢dbopmare ¢ UCIOIB30BaHUEM
MH(}OPMaLIMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI

aHaym3a uH(pOpMaIMH, IPEJCTABIATH €€ B TpeOyeMoM
dopmare

MeTtoabl 00y4eHus:

CrnoBecHblit MeTo 00yueHus (Jlekiun)

MeTtoabl npakTudeckoi padoTsl (CeMuHaphbl)
HaoOmronenne u MccnenoBaTensCcKuii METOT
(JTabopatopHbie pabOTHI)

MeTton npobiemuoro ooyuenusi(CamocTosiTenbHas
pabora)

AKTHBHbIE M1 HHTEPAKTHBHbIC METOAbI 00y4eHHsI:
00CyX/IeHUE MPAKTUICCKUX TPUMEPOB Ha JIEKIMSIX U
CEMHUHapax




2. MECTO JUCHUIIVIUHBI B CTPYKTYPE OBPA30OBATEJIbHOI
ITPOI'PAMMBI

Juctunmaa BxomuT B 010k bl «/[ucuummubbel  (Momynu)»  oOpa3oBaTeabHOM
nporpaMmsbl OakanaBpuara o HanpasieHuio 09.03.04 «IporpaMMHast HHKEHEPHSI.

W3ydyenue AMCUUIIMHBI TpEANojaraeT IMpeABapUTEIbHOE OCBOCHHE CIEIYIOIINUX
JUCITUIUIMH y4eOHOTO TUIaHa!

— IIporpammupoBaHue MUKPOKOHTPOJLIEPOB.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOAMMO KakK MpEeALIeCTBYIONIee i CASAYIOUINX
JUCLUTUTMH 00pa30BaTeIbHON MPOTPAMMBI:

— IlpegnunnoMHas nMpakTHKa;

— TloaroroBka u 3aluTa BRITYCKHOM KBaTU(UKAMOHHON PaOOTHI.

OcBoeHue y4eOHOM TUCHUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETEHLHUN C y4ETOM
Matpuiel  komrerenuuit OIIOIl nans wanpasnenust (ypoBeHb OakamaBpuara): 09.03.04
[TporpaMmMHasi HHXEHEPUSI.



3. OBBEM JUCIUIIJIMHBbI
OO6muit 00BeM TUCIUIUIMHBI COCTABIIACT 9 3aUETHBIX eNUHUI (3.€.), 324 aKaAeMHIECKUX
yaca (243 ACTPOHOMHUYECKUX Jaca). B TOM quCcIe:

1 cemectp — 4 3.e. (144 ax.u.), 2 cemectp — 5 3.€. (180 ak.u.).

Tabauua 2. O0BEM AUCIUIUIMHBI 110 BUJAM yUYEOHBIX 3aHATHH (B aKaJeMUYECKHUX Yacax)

O0bem 1o cemecTpam, aKaj. 4.
. KosiuuecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHoii padoTsl
Bcero AMCIUILINHBI
1 2

O0BeM QUCIATUIAHEI 324 144 180
AyautopHasi padora* 76 36 40
Jlexuuu (JI) 38 18 20
Cemunapsl (C) 18 18 0
JlabGopaTopHbie paboTsr (JIP) 20 0 20
Hpyrue Buas (JP) 0 0 0
CamocrositeabHasi padora (CP) 248 108 140
ITpopaboTka yuebHOro MaTepuana jexkuuidi | 4.75 2.25 2.5
[ToaroroBka k ceMruHapam 2.25 2.25 0
ITonroToBka K pyoe:KHOMY KOHTPOJIO 15 9 6
[lonroroBka K 1ab0paTopHbIM paboTam 20 0 20
IToaroroBka K 3K3amMeHy 30 0 30
Jlpyrue Bupl CaMOCTOSITENbHON pabOThI 176 94.5 81.5
Bua npomexkyTo4HOl aTTecTAlIMH 3auér JK3aMeH

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



4. COIEPXAHUE JUCHUILJIMHBI, CTPYKTYPUPOBAHHOE IO MOJYJISIM YUYEBHOM JUCHUILJIUHBI C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB U BUJ1OB YYEBHbBIX

3AHATUHA
Taoauna 3. CoaepxaHue AMCUUTUIMHBI
Buasl 3ansTuii*, yacel Komnerenuun, Texymuii KOHTPOJIb pe3yJIbTATOB 00y4eHHs
3aKpenJeHHbIC 3a BaJjibl
Ne n/m Tema (Ha3BaHHE) MOTYJIS o
( ) Y J C JIP CP | Temoii (koxmo CYOC Cpox Dopmbl (Mun/
34+4) (HeneJs) MaKe)
1 cemecTp
WHTepHeT Benieil Kak KOMIUIEKCHOE
Py0GesxHbIi KOHTPO 18/30
1 SIBJICHUC B COBPEMCHHBIX TCXHUYCCKUX, 6 6 0 36 OTIKC-8 6 Y HbIN HTPOJIb
MMPOU3BOACTBCHHBIX U 6I)ITOBI)IX
cucTeMax HUTOrO: 18/30
MUKpOKOMIIBIOTEDHI, o
2 MUKPOKOHTPOJUIEPHI, OTIepalliOHHbIE 6 6 0 36 OIIKC-8 12 PyGexcubtii kouTpo, 18/30
CUCTEMBI )11 BCTPOCHHBIX CUCTEM UTOrO: 18/30
TexHonI0ruy U NPOTOKOJIbI TUHUH N
3 CBsI3M U OECIPOBOHBIX ceTeit 6 6 0 36 | OIIKC-8 18 PyGexcubtii kouTpo, 24/40
riepeiauu JaHHBIX HUTOI'O: 24/40
HUTOI'O 3a cemecTp 18 18 0 108 - - - 60/100
2 cemecTp
Mertob! M3MEpEeHHs TapaMeTpOB
i Py6 i 21/35
4 | ONPYWAIOIICH CPEABI, AATHHKH 10 0 10 | 55 | OMKC-6, OIKC-8 5 YOCHHBIH KOHTPOIIL
(bU3NYECKNX BEJINYHH,
HCTIOTHATEIILHBIE MEXaHU3MBI HUTOro: 21/35
5 IIpumeHneHue cpecTB MyJIbTUMEANA 5 10 0 10 55 OITKC-6, OITKC-8 10 PyO0e:xHbIi KOHTPOJIb 21/35
JUISL pellIeHus 3a]ja4 MHTEpHETa Bellei UTOrO: 21/35
6 OKx3aMeH - - - 30 - - - 18/30
HUTOI'O 3a cemectp 20 0 20 140 - - - 60/100

*B TOM uHcle, B (popMe MPAKTUUECKONW TOATOTOBKH




CoaeprxaHue JUCHMILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJIsIM)

Ne,
u/n HanmenoBanue MmoayJisi, cogep:kanue Yacel
1 NuTepHeT Beleil Kak KOMILJIEKCHOE sSIBJIEHHE B COBPeMEHHbIX
TeXHHUYECKHX, IPOU3BOCTBEHHbIX M OBITOBBIX CHCTEMAX
Jlekuuu 6
BBoanas nekuus. [lonsitue nHTEpHETA BELIECH. Y MHBIE BEIU. Y MHBIN JIOM.
1.1 [TocnymHeiil 10M. DJIE€MEHTBI aBTOMATU3allUA B UCTOPUYECKOM 2

nepcrnekTune (0e3 IEKTPUIECTBA)

OcHoBBI HHTEpHETA Beliel. OTHOIIATHBIE KOMITBIOTEPHI.
1.2 | Mukpoxkontposnepsl. CpencrBa kommyHukanuid. Ceru. IIpoTokoss 2
nepeaayy JaHHbIX

1.3 | UuTepHer Benieil B NPOMBIIIICHHOCTH 2
CemuHapsbl 6
C1.1 | Ha xakux cOBpeMEHHBIX TEXHOJIOTUAX 0a3UPYIOTCS CUCTEMBI ““YMHBIN JOM” 2
C12 Bo3smoxHO 11 CO3/1aHHE CHCTEMEI “nocayiHelii oM™ 0€3 UCII0JIb30BaHUs )
TOTOBBIX PELICHUH, IpeIaraéMbIX KPYIHbIMU KOPIOPALUIMHU
C1.3 | [IpomblinieHHbIE IPUMEHEHUSI TEXHOJIOTUI MHTEpHETA Bellen 2
CamocrosiTesibHas padora 36
CP1.1 | [IpopaboTka yueOHOr0 MaTepuana JEeKIHii 0.75
CP1.2 | [loaroroBka Kk ceMMHapam 0.75
CP1.3 | IToaroroBka K pyOeKHOMY KOHTPOJIIO 3
CP1.4 | Ipyrue Buabpl CaMOCTOSITEIBHON pabOThI 31.5
2 MukpokoMnbOTEPbl, MUKPOKOHTPOJLIEPbI, ONIEPALIMOHHbIE CHCTEMbI
JJIsl BCTPOCHHBIX CHCTEM
Jleknuu
71 MHoroob6pasue u pazHooOpazre yCTpONUCTB JUIsl HHTEPHETA BEIe — OT
MHUKPOKOHTPOJUIEPA 10 OJHOIIATHOIO KOMIIBIOTEPA
29 OnepanroHHbIe CUCTEMBI AJIS1 OJTHOIIATHBIX MUKPOKOMITBIOTEPOB U IS )
MUKPOKOHTPOJUIEPOB
2.3 | Bompocsl peasizaiiuu aBTOHOMHOM pabOTHI M DHEProcOepeKeHUs 2
CemuHapsbl 6
o1 XapakTepuCTUKH N30paHHBIX MUKPOKOHTPOJIJIEPOB M OHOIIJIATHBIX )

KOMITILKOTCPOB. Hx conmocraBiaenue. Bo3aMoxHOCTH peUICHUA 3a1a4

B kakux 3ajauax nHTEpHeTa Belleld Heo0X0IUMMO MPUMEHEHHEM
C2.2 | onepalliOHHBIX CUCTEM, a KOTJIa MO>KHO 000MTHCH IPOCTOM MporpaMmoit 2
JUIs. MUKPOKOHTPOJLIEPA

OO6cyxneHue uae 1o peanusaiy SHEProHe3aBUCUMBIX YCTPONCTB

C23 o 2

UHTEpHeTa Belei

CamocrosiTejibHas padora 36
CP2.1 | IIpopaboTka yueOHOT0O MaTepuana JeKIun 0.75
CP2.2 | [loarotoBka kK ceMHMHapam 0.75
CP2.3 | IToaroroBka K pyOeKHOMY KOHTPOJIIO 3
CP2.4 | lIpyrue BuJbl CaMOCTOSITENILHON pabOThI 31.5

3 TexHO10rnK M NPOTOKOJIBI JIMHHI CBA3H M 0eCIIPOBOIHBIX ceTeil
nepeJavyu JaHHbIX
Jleknun 6




[IpoBonHbIe MHTEPdEHCH, TPUMEHSIEMbIE B CUCTEMaX UHTEPHETA BELICH.

3.1 . 2
[TpombinienHble HHTEPGENHCHI
39 BecnipoBoHbIe HHTEP]ENCH, TPUMEHSIEMbIE B CHCTEMaX HHTEpHETa >
' Bemeil. Coequuenus “rouka-rouka’”. CeTH COo CI0XKHON MapuIpyTH3aluen
[TpoToKoJIbl II€peaym JaHHBIX, IPUMEHSAEMBIE B CUCTEMAaX UHTEPHETA
3.3 | Beme. Opranuzanusi CETEBOro B3auMOJICHCTBUS YCTPOMCTB UHTEPHETA 2
BEILICH
CemMuHapbl 6
OO6cyxeHre BapuaHTOB OPraHU3aIH POBOIHBIX COSIMHEHUH 1
C3.1 | koMMyTalM¥ AATYMKOB M YCTPONUCTB MHTEPHETA BEIICH JJIsI CACTEM THUIA 2
“yMHBIN 1OM”
3.0 Pa30op paznuuHbIX 3a/1a4 OpraHu3aui OECIPOBOJHOM CBSI3U U TOJ00D )
HEO0OXOIMMOM TEXHOJIOTHH CBSI3U
3.3 O6cy>ui<):[eHHe CETEBBIX CITYy’KO, HEOOXOMMBIX B CHCTEMaX WHTEPHETA ’
Belle
CamocrosiTejibHas padoTa 36
CP3.1 | [IpopaboTka yueOHOr0 MaTepuana JEeKIHii 0.75
CP3.2 | [loaroroBka kK ceMMHapam 0.75
CP3.3 | IloaroroBka K py0OeKHOMY KOHTPOJIIO 3
CP3.4 | [Ipyrue Buabl CaMOCTOSITEILHON pabOThI 31.5
4 Metoabl n3MepeHHsi NapaMeTPOB OKPY:Kalolleil cpebl, J1aTYNKH
(pu3MYecKHX BeJTHYNH, HCIIOJHUTEIbHbIE MEXaHU3MbI
Jlexnun 10
[{enu n3mepeHus napaMeTpoB OKPYXKaroIIe Cpesibl B CUCTEMax UHTEpHETa
Beuiel. [lonstre n3mepenus napamerpa. TUIBI TapaMeTPOB U METOJBI UX
4.1 | usmepenus. [Tapamerpsl, CBSI3aHHBIE C YETOBEKOM U €r0 JESTENbHOCTbIO. 2
CoOcTBeHHbIE TapaMeTpbl CUCTEMBI MHTEpHETa Bellel. TenemerpupoBanue
COCTOSIHUSI CUCTEMbI HHTEPHETA Bellei
Hatunky Gusnueckux BennduH. [loximoueHne u UCIoIb30BaHNUE B
4o | CHCTEMaX MHTEPHETA Bellel. 3amuTa 1aTYMKOB OT HEOIaronpUsTHBIX )
) ¢dakxTopoB BHemHel cpesibl. OCOOEHHOCTH MPOMBIIIJIEHHBIX 1aTYUKOB.
Bonpockl MUHMMHK3aIMK SHEPToNOTPeOIeHNsI TPH paboTe NaTIYNKOB
43 Obecneuenue equHcTBa N3MepeHnil. Heo6xonnmele MeTpoioruyeckue )
IPOLEYPHI.
44 HcnonHuTenbHbIE MEXaHU3MBI: CTA00TOUHBIE U CUIIBHOTOYHBIE. )
[TonkiIrOUEHNE U UCIIOJIB30BAHUE B CUCTEMAX MHTEPHETA BEILEH.
MeTtonapl oToOpaskeHust HHGOPMAIHH. Y CTPONCTBA OTOOPAKEHUS
4.5 | uHpOpMAaLIMU U CUTHAIM3ALIUHU, IPUMEHSEMbIE B CUCTEMaX MHTEpPHETa 2
BeIICH
JlabopaTopHbie paboThl 10
P41 JlaGopaTtopnast pabota 1. 3HakomcTBO ¢ matoit Arduino. [Iporpamma ’
MUT'aHHsI BCTPOEHHBIM CBETOAMOJOM
JlaGopaTtopHast pabota 2. 3HakoMcTBO ¢ TexHosorueit [IIUM. Ynpasienue
JIP4.2 | ceerognonoM RGB. I'eneparninst 3ByKOBBIX CUTHAJIOB C ITIOMOLIBIO 2
MACCUBHOTO TMHAMUKA
JIP4.3 | JlJaboparopHas pabota 3. BeiBog nnpopmanmu Ha skpan LCD 2
JlaGopaTtopHast pabota 4. 3nakomcTBO ¢ ALlIl. MI3mepenune mapameTpoB
JIP4.4 | oxpy»aroleil cpeibl ¢ IOMOILBIO aHAJIOTOBBIX 1aTYMKOB (TEPMHUCTOD, 2

(hoTOpE3UCTOP), C MOMOIIBIO CHTHAIBHBIX JATUUKOB (TAaKTOBAsK KHOIIKA)
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JlaGopatopHas pabota 5. 3HakoMCTBO ¢ uppoBbIME HHTEpheiicamu (1-

JIP4.5 | Wire, 12C). 3mepenune mapaMeTpa OKpYKaromei cpeabl ¢ TOMOIIBIO 2
1IU(POBBIX TATIUKOB
CamocrosiTesbHasi padora 55
CP4.1 | [IpopaboTka yueOHOr0 MaTepuaa JICKIHii 1.25
CP4.2 | IloaroToBka K 1a00paTOpHBIM padboTaM 10
CP4.3 | [loaroToBka K pyOeKHOMY KOHTPOJIIO 3
CP4.4 | [Ipyrue Buabpl CaMOCTOSITEIBHON pabOThI 40.75
5 IIpumeHeHne cpeacTB MyJIbTHMEANA /1JIs1 PeLIeHUs 321244 HHTepHeTa
Bellei
Jleknun 10
HcTounuku MynpTUMeIna nHGOPMALIUY B CUCTEMaX MHTEpHETA Bellen
(Bunmeokamepbl, web-kamepsl, TukTodonsl). Llenn ucmnonb3oBaHus
5.1 | mynbTumenua uapopmaiui. Metoibl 00paboTKH MyJIbTUMEINA 2
uH(pOpMAIIK IS IeJIel CUCTeM MHTEpHeTa Beliel. [IpaBoBbIe acTIeKThI
cOopa U UCMOJIb30BaHUS MyJIbTUMEANA HH(OpMALIK
YcrpoiictBa Buneodukcanuu u ayauodukcanui. Metoasl 1 nHTEpQeichl
5o | HOMKIIOUEHNUS, [Iporokonsl ynpaBineHus u nepegadn HHGoOpMaIuu. ’
' Bomnpocs! peructparnun u xpanenus: nHGopmaiun. Bompockr
9HeprodHPEeKTUBHOCTH
5.3 | OGnauHble penieHus, NpUMEHseMbIe JUIsl HHTEPHETa Bellei 2
5.4 | Bompockl 0e301aCHOCTH B CUCTEMAX MHTEpHETA Bellen 2
5.5 | llepcekTuBHBIE HCCIEIOBAaHUS B 00JIACTH UHTEpHETA Bellen 2
JlaboparopHbie padoThl 10
JlaGopatopHas pabota 6. YnpapieHne CHIIbHOTOUHBIMU
JIP5.1 | UCTIONMHUTENBHBIMU YCTPOUCTBAMHU (CEPBONPUBO/L, pelie, KOJJIEKTOPHBII 2
JIBUTATEIh )
P50 JlaGopaTtopHast pabota 7. 3HaKOMCTBO C HJ'IaTOIt/'I Wemos RobotDyn. ’
Opranuzanus coocTBeHHoM Touku nocryna Wi-Fi
P53 JlaGopaTtopnast pabora 8. OBHaKOMJ'I.eHI./Ie C TEXHOJIOTHEH TIePENPOITUBKHI ’
MUKpPOKOHTpoJuIepa uyepe3 kaHan Wi-Fi
1IP5.4 JlaGopatopHas pabota 9. Coznanue Ha 6aze Wemos cTeHza ¢ JlaTIMKaMH 1 )
VCIIOJIHUTENIbHBIMH YCTPOICTBaMH, yrpasisieMoro uepe3 kaHan Wi-Fi
Jlaboparopuas pabota 10. Peanu3zamus B3auMoaelicTBus
JIP5.5 | MuxkpokoHTposiepHbIX wiat Arduino u Wemos uepe3 unrepdeiic Serial 2
i 12C
CamocrosiTejibHas padoTa 55
CP5.1 | IIpopaboTka yueOHOTO MaTepuana JeKIun 1.25
CP5.2 | IloaroroBka K 1a00OpaTOpHBIM paboTaM 10
CP5.3 | IToaroroBka K pyOeKHOMY KOHTPOJIIO 3
CP5.4 | Ipyrue BUIbI CAMOCTOSITENBHOM pabOThI 40.75
6 OK3aMeH 30
CP6.1 | IloaroroBka K 3K3aMeHy 30
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S.

YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJBLHON
PABOTBI CTYJIEHTOB

CamMocTosTenpHas pa60Ta CTYACHTOB IO AWCHHUIUINHEC obecneunBaeTCs clIeayronmumu y‘IGGHO—
MCTOANYCCKUMU MaTCpUualaMu:

l.
2.

Pabouas nporpamMmma AMCHUIIIINHBL.

[lepeuens yueOHON NTUTEpaTypbl U AOMOJHUTEIBHBIX MAaTEPUANOB, HEOOXOIUMBIX IS
OCBOCHMA AucuUIUMHBL [Pa3nen 7 PaGoueil mporpaMMbl IUCIUILTAHB .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHIYEMBIX Il CAMOCTOSTEIbHON pabOThI
MpU OCBOCHUHM JucUUILTUHBI [Pa3aen 8§ Paboueli nporpaMMbl TUCIMILIUHEI .
Metoauueckue yka3zaHus A OOy4yarolUMXcs MO OCBOCHHUIO IUCHUIUIMHBL [Pazmen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[TepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYECHUU JTUCHUILINHBI,
BKJII0Yas IEPEYCHb MPOTrPaMMHOT0 o0ecrieueH st, UH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
1 ipodeccruonanbHbIX 0a3 naHHbIX[Pazmen 10 PaGoueli mporpaMMbl TUCIMIUIMHBI |.

CTyneHTsl MOJY4YarOT JOCTYI K YKa3aHHBIM MaTepuajlaM HayuHas C TEPBOTO 3aHATHUS T10
mucaurummae, B coorBeTcTBHU ¢ OIIOIL.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUISI TPOBEJIEHMSI TEKYIIEIO
KOHTPOJISI U NMPOMEKYTOYHOI ATTECTALMM CTYJIEHTOB IO
JTUCHUIJINHE

®onn  omeHouHblx cpenctB (POC) nmnsg TpoBeneHHs] TEKYHIEro KOHTPOJsS |
OPOMEXYTOYHOW aTTECTAllMM OOYYalOIMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBaHUS B MPOIlECCe OCBOCHUS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yNbTaTOB 00YUYEeHHUSI, 3alJIAHUPOBAHHBIX JJIs AUCLIUTLINHBIL.

®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLUH C yKa3aHHEM JTanoB WX (OPMUPOBAHHSA B IPOILIECCE OCBOCHUS
00pa3oBaTeNbHOI MPOrpaMMBbl;

— OINNCaHUE I0Ka3aTejaeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI Ha pa3jIMUHBIX dTanax Mx
(dopMHpOBaHUsl, ONMCAHNE IIIKAJT OLICHUBAHUS;

— THUNOBBIE KOHTPOJbHBIC 33JaHUsI WM WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHMIA,
YMEHH, BIaJIeHUI U (WJIK) OMbITa ACSITEIbHOCTH, XapaKTepPU3YIOIIHe 3Tarbl (POPMUPOBAHUS
KOMIIETEHIIM B TIPOIIECCE OCBOCHUS 00pa30BaTEeIbHON MPOTPAMMBIL;

— METOAMYECKHE MaTepUalibl, ONPENEISAIOIINE IPOLENypbl OLEHUBAaHUS 3HAHUW, YMEHHH,
BIaJeHUH W (WIM) OMNbITa JEATEIbHOCTH, XapakTEpHU3YIOUIUX HTarbl (OPMUPOBAHUS
KOMITETECHIIUH.

KoHTposib 0CBOECHMSI AMCHUILIMHBI HNPOU3BOAUTCA B COOTBETCTBUU C llonoxeHuem o
TEKYIIeM KOHTpPOJE YCIEBAEMOCTU U IMPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

DOC sBnsieTcs NPUIIOKEHUEM K JaHHOW paboueil mporpaMMe AUCUUILIIMHBL.
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7. IEPEYEHb VYUYEBHOW JIMTEPATYPBI ¥  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIIUITJIMHbI

Jureparypa
1. [IBap Mapxko. MuTepuet Bemeir ¢ ESP8266: Ilep. ¢ anrin. — 2-e u3a., nepepad. u JI01.
— (Dnexrponuka) / llIBap Mapko. - Cankr-IlerepOypr : BXB-Iletepoypr, 2019. - 224 c. - ISBN
978-5-9775-4104-6.
2. [Terun B. A. Hosble Bo3moxkHoctu Arduino, ESP, Raspberry Pi B npoekrax loT. —
(Onextponuka) / [Terun B. A. - Cankr-IletepOypr : BXB-Ilerepoypr, 2022. - 320 c. - ISBN 978-
5-9775-6755-8.

3. JIn, I1. Apxutektypa uatepsaera Bemeii / I1. JIu ; mepeBon ¢ anrauiickoro M. A. Paititman.
— Mocksa : MK Ilpecc, 2019. — 454 c. — ISBN 978-5-97060-672-8. — TexkcT :
3JICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTeMma. — URL:

https://e.lanbook.com/book/112923 (mata o6pamenus: 00.00.0000). — Pexum poctyma: ans
aBTOPH3. [10JIb30BATEICH.

4. . C. Iyoxos, I1. C. Cramesckuii, M. H. SIkoBuHa. Penienne npakTuueckux 3a1ad Ha 0ase
TEXHOJIOTUM MHTEepHeTa Bewlel : yuebHoe nocobue / M. C. yokos, I1. C. Cramesckuii, 1. H.
SAxoBuHa. - HoBocubupck : HoBocubupckuii rocyjapcTBEHHBIN TEXHUYECKUI yHUBepcuTeT, 2017.
- 80 c. - ISBN 978-5-7782-3161-0.

5. Pocisixos A. B., Barsimua C. B., I'pe6emikoB A. FO. MHTEpHET Bemieit : yueOHOE Tocoome
/ PocnsxoB A. B., Bausmmn C. B., I'pebemikoB A. 0. - TloBomkckuii rocyaapCTBEHHBINM
YHHUBEPCHUTET TEICKOMMYHHUKaNWK 1 nHpopmaruku, 2015.

6. [IIBapu Mapko. MuTepnet Bemeli ¢ ESP8266: Ilep. ¢ anrn. — 2-¢ u3a., nepepad. u JI01.
— (Dnexrponuka) / llIBap Mapko. - Cankr-IlerepOypr : BXB-Iletepoypr, 2019. - 224 c. - ISBN
978-5-9775-4104-6.

7. Maproauc M., Ixencon b., Yanaun H. P. Arduino. bonbiiast kaura penentoB. — 3-e
u3n.: Ilep. ¢ anrn. / Mapromuc M., [Ixencon b., Yanguu H. P. - Cankr-IlerepOypr : BXB-
[TerepOypr, 2021. - 896 c. - ISBN 978-5-9775-6687-2.

8. Iletun B. A. Hossie Bo3moxHoctu Arduino, ESP, Raspberry Pi B mpoekrtax IoT. —
(Onextponuka) / Ilerun B. A. - Cankr-IlerepOypr : BXB-IlerepOypr, 2022. - 320 c. - ISBN 978-
5-9775-6755-8.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUH JTUCIUAIIJIMHbI

1. Caiit ynuBepcurera: http:/bmstu.ru

2. Poccuiickas rocygapcTBeHHas OubimoTeka. http:// www.rsl.ru.

3. TocynapcTBenHas myoandHasi HAydYHO-TeXHUYeckas ounbnroreka Poccun. http://www.gpntb.ru.
4. bu6bnmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texnmueckass Oubnmoreka KO MITY wmm. H.D. Baymana. http:/library.bmstu-
kaluga.ru.

6. Hayunas snextponnas 6ubnuoreka http://eLIBRARY.RU.

7. DneKTpoHHO-O0MOIMOoTEeUHas cucTeMa u3aarenbera «Jlauby http://e.lanbook.com.

8.  DnexkTpoHHO-OMOIMOTEYHass  cucreMa  «YHHBEPCHTETCKass  OMOIMOTEeKa  OHJAH»
http://biblioclub.ru.

9. DnexTponHo-0ubMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

10. DnextponHo-6ubanoreunas cuctema (ObC) «¥Opaiit» https://biblio-online.ru.

11. LentpanbHas 6ubmmoreka 00pa3oBaTeNIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Enqunas xomneknus g poBbIX 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3pgatensctBa MI'TY um. H.O. baymana https://bmstu.press/
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9. METOJIMYECKHE VYKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH IPHUHMMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MTOJIOKEHMSL.

JlMcuuIuIiHa MOCTPOEHa MO0 MOAYJIBHOMY MPHHLUIY, KOKIBIH MOIYJb MPEICTABISET
co0OM JIOrMYecKH 3aBeplICHHBIH pa3jien IUCUMIUIMHBL. B mepBoM cemectpe Tpu Moxyis. Bo
BTOPOM CEMECTPE TPU MOYJIS (BKIHOYAs SK3aMEH).

Ha nepBom 3aHATHM CTyZIEHT mojy4aeT HMH(OpMAIMIO I JOCTyNa K KOMILIEKCY
METOMYECKUX MAaTEPUAIIOB 110 AUCLUILIIMHE.

JleK1IMOHHBIE 3aHATHUS OCBSIIEHB PACCMOTPEHUIO KIIHOYEBbIX, 0A30BbIX MOJ0XKEHUN
Kypca 1 pa3bsACHEHHUIO YU€OHBIX 3aJJaHU/, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapbl IIPOBOJATCS AJIA 3aKPEIUICHUS YCBOEHHOW MH(pOpMaiMM, NpHOOpeTeHus
HAaBBIKOB €€ NPUMEHEHMS MJIs peIIeHUs MPaKTHUECKUX 3a7ad B MPEIMETHOW oO0xactu
JUCLUTUIMHBL.

JlabopaTopHbie padoThbl IpeJHA3HAYEHB! JJI MPUOOPETEHHs] ONbITa IMPAKTHUECKON
peanu3aly OCHOBHOM HpodeccHoHanbHOM 00pa3oBaTenbHON mporpammbsl. MeToauueckue
JOKYMEHTbl K J1a0opaTopHbIM paboraM mpopaldaThIBalOTCS CTyJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW MOAroTOBKU. HeoOXoauMblil ypOBEHb MOATOTOBKM KOHTPOJHUPYETCS Iepen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

IIpakTHyeckas MOAroTOBKA MPHU pealn3alud y4eOHOU JUCHUIUINHBI OPraHU3yeTCsl MyTeM
IPOBEJCHUS CEMHHApPOB, JIAOOPATOPHBIX PAOOT M MHJIUMBUIYAIbHBIX M(WJIM) TPYHNIOBBIX
KOHCYJIbTAllMi, NpeayCMaTpUBAIOIIMX Y4acTHEe OOYYaIOUIMXCS B BBINOJHEHUHM OTIEJIBHBIX
AJIEMEHTOB paboT, CBSI3aHHBIX C OyayIel mpodecCHOoHaNbHON ACSTEIBHOCTHIO.

CaMocTosiTe1bHasi padoTa CTYAEHTOB BKIIIOYAET CJEAYIOLIUME BHJbI: B IIEPBOM
ceMecTpe MpopadoTKa y4eOHOro marepuaia JISKIUH, IOArOTOBKAa K CEMUHAapaM, MOJATOTOBKA K
pYOEKHOMY KOHTpOJIIO, BO BTOPOM CeMecTpe mpopaboTka ydyeOHOro Marepuana JeKIHH,
HOJrOTOBKA K Ja0OpaTOpHbIM paboTaM, MOJArOTOBKAa K 3K3aMEHY, MOATOTOBKA K pyOeKHOMY
KOHTpOJTI0. Pe3ynbTarhl Bcex BUOB pabOThI CTYIEHTOB (DOPMUPYIOTCS B BUJIE IMYHOTO PEUTUHTA,
KOTOPBIIl  y4WTBIBa€TCSI Ha MPOMEXYTOUYHOM artectanuu. CamocrosTenbHas paboTta
IpeycCMAaTpUBAaeT HE TOJIbKO IMPOpPabdOTKYy MaTepuajoB JIEKIHU, HO M HX paclIupeHHe B
pe3yibTare IOHMCKa, aHaiu3a, CTPYKTYpPUPOBAHUS M TPEACTABICHUS B KOMIIAKTHOM BHJIE
COBPEMEHHOW NH(pOpPMAIINU U3 BCEX BO3MOKHBIX HICTOYHUKOB.

Texkymuii KOHTPOJIb TNPOBOAUTCA B TEUEHHE KaXIOrO MOIYJSA, €ro HUTOrOBbIE
pe3yJbTaThl CKIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIINM BUaM KOHTPOJIBHBIX MEPONPUITHI:

- PyOe:xHbIi KOHTPOJIb.

OcBoeHME AMCUMIIMHBI M €€ YCHEIIHOE 3aBepleHHE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PEryssipHOl paboTe BO BpeMsl ceMecTpa U IUIaHOMEPHOM
MPOXOXKACHUN TEKyIlero KoHTpoiisi. HabpaTh pedTHHT MO BceM MOJYINISAM B KaXJIOM CeMecCTpe,
OpOMTH 1O KaXAOMY MOJYJIO IUIAHOBBIE KOHTPOJIBHBIE MEpPONPUSATHS B TEUYECHUE
HK3aMEHALIMOHHOW CECCUH HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINOJIHUTH BCE KOHTPOJIBHBIE
MEPOTIPUSITHSL.

IIpoMeskyTouHasi aTTecTalUs 10 pe3yjibTaTaM MEPBOr0 ceMecTpa MO AUCHUILINHE
npoxoauT B ¢opMe 3aueta. [IpomexxyTodyHast arrectanus Mo pe3yibTaraM BTOPOTO CeMecTpa
IpOXOauT B (OopMe dK3aMeHa, KOHTPOJIHUPYIOLIETO OCBOCHHE KIIIOUYEBBIX, 0A30BBIX MOJI0KEHUH
JTUCIUIIMHBI, COCTABIISIONIUX OCHOBY OCTaTOYHBIX 3HAHUI 11O HEM.

MeToauKa OLEHKH 110 PEHTHHTY

CTyneHT, BBITOJHUBIINN BCE MPETYCMOTPEHHBIE YIEOHBIM TUIAHOM 3aJaHUs U CIIABIINN
BCE KOHTPOJIbHbIE MEPONPHUSATHS, MOJIy4yaeT UTOTOBYIO OLIEHKY IO JUCIUIUIMHE 3a CeMECTp B
COOTBETCTBHUH CO ILKAJION:
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PeiiTunr OueHka Ha IK3aMeHe Ouenka Ha 3a4yere
85 —-100 OTJINYHO 3auTeHo
71 -84 XOpOIIO 3ayTeHO
60 — 70 YAOBJIETBOPUTEIHLHO 3a4yTeHo
0-59 HEYJOBJIETBOPUTEIBHO He 3auteno

OueHuBaHWEe JUCHUMIUIMHBI BEAETCS B COOTBETCTBUU C llojokeHweM O TeKyliem
KOHTPOJIE€ YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTtauuu ctynentoB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWH, WCHOJIb3YEMbBIX
I1PU N3YYEHUHU ANCHUIIVINHBI, BKJIIOYASA ITEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopmannoHHble TEXHOJIOTHUM:

- OnekTpoHHass WHGOPMaIMOHHO-0Opa3oBaTenbHas cpena MI'TY  um. H.D. bBaymana
obecrieunBaeT JOCTYNl K y4e€OHBIM IUIaHaM, pabO4YMM MporpaMMaM JTUCHHUILINH (MOIyJiei),
nporpaMMaM TPAKTHK, SICKTPOHHBIM y4EOHBIM H3IAHHUSIM U DJIEKTPOHHBIM 00pa30BaTEIIbHBIM
pecypcaM, yKazaHHbIM B pabo4MX MporpamMmax IUCHUIUIMH (MOAYJEH), MporpaMMax IMpaKkTHUK,
(dbopMHpOBaHUE ANEKTPOHHOTO MOPT(HOINO 00YHAIOMIETOCS, B TOM YHCIE COXPAHEHHE ero padoT
U OIEHOK 3a 3TH paboTel. [IpemycmoTpeHa BO3MOKHOCTb CHHXPOHHOTO M ACHHXPOHHOTO
B3aMIMOJICHCTBHSI CTYJICHTOB W TMPENOJABaTEIed IOCPEACTBOM TEXHOJOTUH U CIIY)KO 10
MEPEChUIKE U MOJIYUYEHUIO AJIEKTPOHHBIX COOOIICHUN MEXIY IMOJIb30BaTENIIMU KOMITBIOTEPHON
cetu MHTEpHET.

- DneKkTpoHHas Mo4Ta npenojaasareiis: sch-ru@yandex.ru

— Cucrema BigBlueButton https://webinar10.bmstu.ru

IIporpammHoe odecneyeHue:

— Arduino Studio
- Code Composer Studio Composer #19
- Debian Linux

NupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- NupopmannronHo-npasosas cuctema «I"apant» http://www.garant.ru;
- Nupopmannonno-npasosas cuctema «Koncynprant [lmtoc» http://www.consultant.ru

IIpodeccnonanbubie 0a3bI JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.

- [Topran mammHocTpoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOHN
JJIAA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneucHus JUCIHUITIINHBI

Ne,

. Buj 3ansaruii Buja u HammMeHOBaHUE 000pPY10BaAHUSA

1 | Jlekum CIEUATBHO 000PYIOBAaHHBIE ayTUTOPHH C
MYJIbTUMEIUIHHBIMU CPECTBAMH, CPEICTBAMHU
3BYKOBOCITPOU3BEICHUSI M HMEIOIIIMMHU BBIXOJ] B CETh
WHuTepHeT; moMeIeHus At TPOBEACHUS ayAUTOPHBIX
3aHATUH, 000pYAOBaHHBIC YUeOHON MeOENbI0; ayAUTOPUHN
OCHAIIIEHHBIE KOMITBIOTEPAMH C JOCTYIOM K 06a3am
JAHHBIX ¥ ceTH VHTepHET; CTYINH; KOMIIBIOTEPHBIC
KJIACCHI.

2 | CemuHapsl CreLMaNIbHO 000PYI0BaHHbIE ayTUTOPUHU C
MYJIbTUMEAUNHBIMU CPECTBAMU, CPEICTBAMU
3BYKOBOCIIPOM3BEICHUS U UMEIOIIMMHU BBIXOJ B CETh
WHTepHeT; momelieHus s IpOBEACHUS Ay AUTOPHBIX
3aHATHUI, 000pyI0BaHHBIE yUeOHOM MeOEebI0; ayAUTOPUHN
OCHAIIICHHbIE KOMIIBIOTEPAMHU C IOCTYIIOM K 0a3am
JaHHBIX U ceTH MHTEepHET; CTyANH; KOMIIBIOTEPHBIE
KJIACCBI.

3 | JlaGopaTopHbie pabOThI CIeLMalIbHO 000PYI0OBaHHbIE ayTUTOPUHU C
MYJIbTUMEAUIMHBIMU CPECTBAMU, CPEICTBAMU
3BYKOBOCIIPOM3BEICHUS U UMEIOLIMMHU BBIXO[ B CE€Th
WHuTepHeT; momelieHus s IpOBEACHUS ayAUTOPHBIX
3aHATHUI, 000pyI0BaHHBIE yUeOHOM MeOeNbI0; ayAUTOPUHN
OCHAILIEHHBIE KOMITBIOTEPAMU C JOCTYIIOM K Oa3am
JaHHBIX U ceTH MHTEepHET; CTyANN; KOMIIBIOTEPHBIE
KJIACCBI.

4 | CamocTosTenbHas pabota | 6ubnuoreka, uMeronas pabodne Mecra JUisl CTyI€HTOB;
BBICTAaBOYHBIC 3aJIbl; aYAUTOPHHU, OCHAILICHHBIC
KOMIIBIOTEpAMH C IOCTYIOM K ceTu MHTepHeT.
CounokynpTypHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISIET CTYJEHTY KaUe€CTBEHHO BBHIMOIHATh
CaMOCTOSITENIbHYIO paboTy.
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YTBepxx/eHa Ha 3acejaHnU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITpotokos Ne 9 o1 18.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. IlIrapi; Mapko. NHTepHeT Betrieit c ESP8266: I1ep. c aHri. — 2-e u3f., iepepab. U 01, —
(Onekrponuka) / I1IBapiy Mapko. - CankT-ITetepbypr : BXB-ITetepbypr, 2019. - 224 c. - ISBN
978-5-9775-4104-6.
2. ITetun B. A. HoBsle Bo3amoxHocT Arduino, ESP, Raspberry Pi B nmpoekrax IoT. — (OnekTpoHuKa) /
[Tetun B. A. - Cankr-IletepOypr : BXB-ITetep6ypr, 2022. - 320 c. - ISBN 978-5-9775-6755-8.
3. 1. C. Iy6kos, I1. C. CrameBckuii, 1. H. fIkoBuHa. PemieHre npakTryeckux 3a7ad Ha Oa3e
TeXHOJIOTUY MHTepHeTa Bellleli : yue6Hoe nocobue / U. C. [Ay6kos, I1. C. Cramesckuii, Y. H. fIkoBuHa.
- HoBocubupck : HoBocubupCKuii rocyjapCTBeHHBIN TeXxHUuecKuid yHuBepcuteT, 2017. - 80 c. - ISBN
978-5-7782-3161-0.
4. Pocnisiko A. B., Bansiue C. B., I'pebemkoB A. FO. MHTepHeT Belieii : yue6HOe rocobue /
Pocnsiko A. B., Bausiuua C. B., I'pe6erikoB A. FO. - [ToBO/DKCKUMIA TOCYAapCTBEHHBIM YHUBEPCUTET
TeJIeKOMMYHUKalMii 1 uHdopmatrku, 2015.
5. IITapiy Mapko. MHaTepHeT Belijeii ¢ ESP8266: Ilep. c aHri. — 2-e u3f., repepab. u Aor. —
(Onekrponuka) / I1IBapiy Mapko. - CankT-Iletepbypr : BXB-ITetepbypr, 2019. - 224 c. - ISBN
978-5-9775-4104-6.
6. Maprommc M., [IxxericoH b., Yanaun H. P. Arduino. bosnbiuasi kaura perjentoB. — 3-e u3g.: [lep. ¢
aHr1. / Mapronuc M., Ixenicon B., ¥Yanaun H. P. - Cankt-ITetepOypr : BXB-ITetep0Oypr, 2021. - 896 c. -
ISBN 978-5-9775-6687-2.
7. ITetun B. A. HoBble BosamoxkHocTu Arduino, ESP, Raspberry Pi B npoekrax IoT. — (OnekTpoHuka) /
[TetuH B. A. - Cankr-Iletepbypr : BXB-ITetepbypr, 2022. - 320 c. - ISBN 978-5-9775-6755-8.

2). I1.10. TIEPEUYEHb MTH®OPMAIIMOHHBIX TEXHOJ/IOT'H, UCITOJ/Ib3YEMBIX
IMPY N3YUYEHUN JUCIUILINHBI, BK/TFOYASA ITIEPEUEHB ITPOI'PAMMHOI'O
OBECIIEYEHUS 1 UTH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEN PEJAKIIUN:

10. ITepeuenb uH(GpOPMaLMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MPH U3yUYeHUH AUCLUIIUHBI,
BKJIIOUYAsi MepeyeHb MPOrpaMMHOro odecrneueHNs, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:

- Arduino Studio

- Code Composer Studio Composer #19
- Debian Linux

IIpenogaBarenb Kadegpsbl:

YepHbiiioB A.B., fo1eHT (K.H.), KaHAW1aT TeEXHAUeCKUX HayK, A0LeHT, sch@bmstu.ru



YTBepxx/eHa Ha 3aceaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BLIUMC/TUTE/TbHASI TEXHUKA»

ITporokosa Ne 09.04.13-04/10 ot 18.04.2025 .

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/IBLHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEIYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AONO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. ITetun B. A. HoBsie Bo3amoxkHocTH Arduino, ESP, Raspberry Pi B npoekrax [oT. — (DsiekTpoHuka) /
[Tetun B. A. - Cankr-Iletepbypr : BXB-ITetepbypr, 2022. - 320 c. - ISBN 978-5-9775-6755-8.
2. [lIBap1; Mapko. MuTepHeT Bemeii ¢ ESP8266: ITep. ¢ aHmI. — 2-e u3j., mepepab. v o, —
(Onexrponuka) / 1IBapry Mapko. - Casnkr-IletepOypr : BXB-ITetep6ypr, 2019. - 224 c. - ISBN
978-5-9775-4104-6.
3. ITetun B. A. Hosble Bo3moxkHocTu Arduino, ESP, Raspberry Pi B mpoekTax [oT. — (OnekTpoHuUKa) /
[Metun B. A. - Caukr-IletepOypr : BXB-ITetep6ypr, 2022. - 320 c. - ISBN 978-5-9775-6755-8.
4. U. C. Iyokos, I1. C. CrameBckuii, 1. H. fikoBuHa. PeltieHre rpakTruueckux 3a/jau Ha 6ase
TeXHOJIOTMY UHTepHeTa Bellleli : yuebHoe nmocobue / Y. C. [Iyokos, I1. C. Cramesckuii, 1. H. fIkoBuHa.
- HoBocubupck : HoBocubupckuii rocyaapCcTBeHHBIN TexHUUeCcKuil yHrBepceuret, 2017. - 80 c. - ISBN
978-5-7782-3161-0.
5. PocnsikoB A. B., Bausiimz C. B., I'peberikoB A. FO. IHTepHeT Belijelt : yueOHoe nmocobue /
PocnsikoB A. B., Bansiiun C. B., I'pebetikoB A. FO. - TToBo/DKCKH roCyAapCTBeHHbIN YHUBEPCUTET
Te/eKOMMYHHUKAaLUi U uHpopMaTuku, 2015.
6. [1IBap1r; Mapko. MiuTepHeT Bemeii ¢ ESP8266: ITep. ¢ aHm1. — 2-e u3j., mepepab. v Jom. —
(Onexrponwuka) / lIBapry Mapko. - Casnkr-IletepOypr : BXB-Iletep6ypr, 2019. - 224 c. - ISBN
978-5-9775-4104-6.
7. Mapronuc M., [Ixxericod b., ¥anaun H. P. Arduino. Bosbliiasi KHura perjentoB. — 3-e u3f.: [1ep. ¢
aHr1. / Mapromuc M., [Ixericod b., ¥Yanauna H. P. - Cankr-ITetep6ypr : BXB-ITetep6ypr, 2021. - 896 c. -
ISBN 978-5-9775-6687-2.

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, UCITO/Ib3YEMBIX
IMPU N3YYEHUN JUCIUILIMHBI, BK/TFOYASA ITIEPEUEHB ITIPOT'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIITMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEYIOIIEM PEJAKIIAN:

10. ITepeuenb uH(GpOPMaLMOHHBIX TEXHO/IOTHI, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AUCLUIIUHBI,
BKJIIOUYAsi MepeyeHb MPOrpaMMHOro odecrnedeHns, HH()OPMALMOHHBIX CMIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:

- 7-Zip

- Arduino Studio

- Code Composer Studio Composer #19
- Debian Linux

- Dr.Web Desktop Security Suite

- LibreOffice

- Mozilla Firefox



IIpenogaBarenb Kadegpsbl:

UYepHbiioB A.B., goueHT (K.H.), KaHAWJAT TeEXHUYECKHX HayK, [oLeHT, sch@bmstu.ru



YTBepxx/jeHa Ha 3acejaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, THGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITporokos Ne 09.04.13-04/7 ot 09.04.2026 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. PocnsixkoB A. B., Bansmms C. B., I'pe6eriikoB A. FO. HTepHeT Belileli : yuebHoe mocobue /
PocisikoB A. B., Bansiua C. B., I'pebemmikoB A. FO. - TToBo/DKCKUi TOCYAapCTBEHHBINA YHUBEPCUTET
Te/leKOMMYHHUKaLWi 1 uHpopmartuky, 2015.
2. AmonoB A. H., Axmaz A., KioukoB E. FO. OcHOBBI MHTepHeTa Belljel : yueOGHOe 1ocodue fist
OakanaBpuara U Maructparypbl / AmoHoB A. H., Axmaz A., Knoukos E. FO. ; ®UHaHCOBBIM YHUBEPCUTET
nipu [IpaButensctBe Poccutickoit ®efeparuu. - M. : KHOPYC, 2025. - 211 c. : un. - (bakanaBpuar u
Marucrparypa). - bubmorp.: c. 200-201. - ISBN 978-5-406-14467-1.
3. U. C. Oy6kos, I1. C. CrameBckuii, V. H. flkoBuHa. PernieHre pakTuueCKUx 3aziad Ha Oa3ze
TeXHOJIOTMY UHTepHeTa Bellleli : yueOHoe nmocobue / Y. C. [Iyokos, I1. C. Cramesckuii, 1. H. fIkoBuHa.
- HoBocubupck : HoBocubupckmii rocyaapCcTBeHHBIN TexHUUeCcKuil yHrBepcuret, 2017. - 80 c. - ISBN
978-5-7782-3161-0.
4. iyokoe . C., CrameBckuti I1. C., fIkoBuHa U. H. Perienue npakTruueckux 3ajau Ha Oase
TeXHOJIOTUY UHTepHeTa Bellleli : yuebHoe nocobue / [Iyokos U. C., Cramesckuii I1. C., fIkoBuHa U. H. -
HoBocubupckuil rocyjapCTBeHHBIN TeXHUuueCcKuid yHuBepcuteT, 2017. - ISBN 978-5-7782-3161-0.
5. Mapromuc M., [IxxericoH b., Yanaun H. P. Arduino. Bosibltiast KHura perjentoB. — 3-e u3f.: Ilep. ¢
anr/. / Mapromuc M., [xenicod b., ¥Yanaun H. P. - Cankr-IletepOypr : BXB-IletepOypr, 2021. - 896 c. -
ISBN 978-5-9775-6687-2.
6. [Tetun B. A. HoBble Bo3amoxxHocTu Arduino, ESP, Raspberry Pi B mpoekrax IoT. / [Tetun B. A. -
Cankrt-ITetepOypr : BXB-ITetep0Oypr, 2022. - 320 c. - ISBN 978-5-9775-6755-8.
7. lIBapiy Mapko. MaTepHeT Belijeii ¢ ESP8266: Ilep. c aHrin. — 2-e u3f., repepab. u gor. / [lIBapig
Mapko. - Cankr-ITetep6ypr : BXB-ITetepbypr, 2019. - 224 c. - ISBN 978-5-9775-4104-6.

2). I1.10. IEPEUYEHb MTH®OPMAI[VIOHHBIX TEXHOJIOT 1A, UCIIO/Ib3YEMBIX
IIPY U3YYEHNU JVCIATLIAHGI, BK/IFOUYASI IEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHMA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJAKIAM:

10. ITepeyeHb HH(OPMALMOHHBIX TEXHOJIOTHI, HCII0/Ib3yeMbIX NP U3yUeHHHU AUCIMILIMHbI,
BKJ/IIOUYAsi MepeyeHb MPOrpaMMHOro odecrnedeHnsi, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:

- 7-Zip

- Arduino Studio

- Code Composer Studio Composer #19
- Debian Linux

- Dr.Web Desktop Security Suite

- LibreOffice

- Mozilla Firefox



- Ubuntu

IIpenopaBarenb Kadepsbr:

YepHnsbiiioB A.B., goueHT (K.H.), KaHAWJAT TeXHUYECKHUX HayK, oLeHT, sch@bmstu.ru



