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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCHMTUTHHEL pa3padoTaii(a)(u): cTapiuii mpernoaaBarenb, 0/c Hacuoymmaa 3.P. (Kadenpa nporpaMmMHOiA
uHxeHepuy, THCTUTYT MH(OPMAIIMOHHBIX TEXHOJIOTHI U MHTEIUIEKTYaIbHBIX crcteM), ERStepanova@kpfu.ru ; accucrenr, 6.c.
Yynma M.M. (Kadenpa paguodusuku, Beicias mkosa kubeppu3ndeckux CUCTEM U MPUKJIAJIHOHN JIEKTPOHUKN),
MihMChupin@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-8 BiiajieHre HaBBIKAMM MCIIOJIB30BAHMS PA3JIMYHBIX TEXHOJIOTHI pa3paboTKU MPOrpaMMHOTO
oOecreyeHust

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

Ooyuaronuiics o Tpeky VIHTepHeT Belled JOJKEeH 3HaTh OCHOBBI apXUTeKTypbl loT-crcteM, THIBI M (DYHKLIMM YMHBIX
YCTPOKCTB, MPOTOKOJIbI cBsi3u (Hanpumep, MQTT, CoAP, HTTP), Metoast cOopa, 00pabOTKH U Nepeqayun JaHHBIX, OCHOBBI
MIPOrpaMMHUPOBAHNSI BCTPOEGHHBIX cHcTeM. BaskHO OHMMATh IPHHIMITEI IOCTPOEHMS CeTel, 00JIauHbIX TIaT(OpM, a TaKKe
BOIPOCH! OE30MACHOCTH M 3aIUThl AaHHBIX B 10T. 3HaHMSI HOJDKHBEI BKIIIOYATh IPOSKTUPOBaHKe U MHTerpanwio loT-pemenni,
paboTy ¢ JaTYMKAMU U aKTyaTOpaMU, aHAIU3 JaHHBIX ¥ ONTUMHU3ALMIO SHEProd(PEeKTHBHOCTH YCTPOUCTB.

HoKkeH yMeTh:

Oobyuatomuiics o Tpeky HTepHeT Belel JomkeH yMeTh HacTpauBaTh U POrpaMMHPOBATh YMHBIE YCTPOICTBA, CO3J1aBaTh
u nHTerpupoBath loT-cucTembl, MCMOBb30BaTh MPOTOKOIH epeaun gaHHbpX (MQTT, CoAP, HTTP), padorats ¢
obsauHbIMU TUIaThOpMamH st coopa U 00pabOTKHU JaHHBIX, O0eCHeYnBaTh Oe30MACHOCTD U 3aIUTy UH(popMaIuu. BaxHo
YMETh aHAJIM3UPOBATh MOTyYeHHBIC JaHHbIE, TUarHOCTUPOBATh U YCTpaHATh Heronanku B loT-ycrpoiicTax,
OINTHMHU3UPOBATh SHEPTOMNOTPEOICHHE U CETEBhIe HACTPOUKH, a TaKKe MPOEKTHPOBATh (P(PEKTUBHBIE PEIICHUS IS
Pa3IMYHBIX TPUKIIATHBIX 33/1a4 B oOnacti HTepHeTa Belei.

JlomxeH Bl1afeTh:

O6yyatormuiicst 1o Tpeky VIHTepHeT Bellel J0oJDKeH BlaJeTh HABBIKAMM IIPOrPaMMUPOBAHHS BCTPOSHHBIX CUCTEM U
MHKPOKOHTPOJUIEPOB, KOH(DUTYPHUPOBAHUEM CETEBBIX IIPOTOKOJIOB 1 000PYIOBaHMs, CpeJCcTBaMH cOopa 1 00padOTKH
JaHHBIX, @ TAK)Ke MHCTPYMEHTaMH /1S pa3padoTKu M pa3BepThiBaHust loT-pemennii Ha 061auHbIX 1u1aThopmax.
Heo6xonumo BrazieTh MeTogaMu oOecrieueHrst 6e3011acHOCTH, BKII0Yast ayTEeHTU(UKALIMIO, IM(POBAHKE U 3AIIUTY JaHHbIX.
Kpome Toro, BaxxHO OBJIaIeTh TEXHOJIOTHSIMU MUHTETPALMH AaTYMKOB M aKTyaTOPOB, CPEICTBAMH JTMarHOCTUKH 1
MonuTopuHra IoT-cucreM, a Takke HaBBIKAMH aHAIN3a U BU3yaIU3aluy OOJIBIINX 0OBEMOB IAHHBIX, TIOJIy4aeMbIX OT
YCTPOMCTB MHTEPHETA BEIIEH.

+

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.B.J1B.09.03 Juciurivzel (MOAy/in)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarenbHOH rporpammbl 09.03.04 "TIporpammvuas nHxeHepus (CoBpeMeHHas pa3padoTKa IMpOrpaMMHOTO oOecrieyeHus)"
Y OTHOCHTCS K AUCHUMIUIMHAM 110 Beidopy yacti OITOIT BO, popmupyemoit yuacTHUKaMu 0Opa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaercst Ha 4 Kypce B 8 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBAa YacoB, BbIJeJeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydamuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 5 3a4eTHbIX (bie) enunuil(bl) Ha 180 yaca(oB).

KonrtaktHas padora - 36 yaca(oB), B ToM urciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3auHAtus - 0 yaca(o), 1abopaTopHbIe
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrostenbHas padota - 108 yaca(oB).
KouTposns (3auét / x3ameH) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: K3aMeH B 8 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. [Tema 1. 1 8 0 0 0 0 12 0 36
Tema 2. 2 8 0 0 0 0 12 0 36
3. |Tema 3.3 8 0 0 0 0 12 0 36
lToro 0 0 0 0 36 0 108

4.2 Coaep:xaHue JUCHUILIMHBI (MOYyJIs1)
Temal.1

Pa6oTta ¢ MUKpPOKOHTpOJLIepamMu B KOHTeKcTe VIHTepHeTa Bellel mojpa3yMeBaeT porpaMMUpPOBaHNE BCTPOSHHBIX YCTPOWCTB
JUTSI B3aMMOJENCTBUSA C JAaTYMKAMH M aKTyaTOpaMH, HACTPOMKY KOMMYHUKAITMOHHBIX TPOTOKOJIOB, Takux Kak UART, SPI, I2C,
a Takxe obecrevyeHre CTabUIBHON Mepeiavu JaHHBIX. BakHbl HABBIKM ONTUMU3AIIMU SHEPronoTpedeH s, OTIa KU U
JIMarHOCTUKH paboThl MUKPOKOHTPOJUIEPOB [Isl CO3/IaHMs1 Ha/IexHbIX 1 3 ek TUBHBIX [0T-yCTpOiCTB, CIOCOOHBIX
(pyHKIIMOHMPOBATH B PA3JIMUHBIX YCJIOBHSIX U MHTETPUPOBATHCS B OOIIYIO CETh.

Tema 2.2

Pa6ora ¢ Wi-Fi B pamkax MHTepHeTa Belllei BKIII0YaeT HACTPOUKY OeCIPOBOIHOTO MOAKIIIOUYEHUsT YCTPOUCTB K CETH s
Tniepeiauyl JaHHBIX, KOH(UrypaLio Moy el U yrpaBJieHue UX apaMeTpaMu Oe30IIaCHOCTH, TAKUMH KaK II(ppoBaHue U
ayTeHTU(UKaMA. BakHO yMeTh ONTUMU3UPOBATh CTAOMIBHOCTD COSIMHEHNsI, MUHIMH3UPOBATh SHEPronoTpedieHue 1
obecreunBaTh HaJeKHbI 0OMeH MH(OpMALIel MeX/ly YMHBIMU YCTPOUCTBAMU M OOIAYHBIMY IUIAT(OPMaMU st
apdexruBnoii padotst [oT-cucrem.

Tema 3.3

Pa6orta ¢ nporokonamu TCP/IP u MQTT B UHTepHeTe Beliel mpearnoiaraet MoHUMaHUe OCHOB CETEBOTO B3aUMOJICHCTBUS U
nepenavy JaHHBIX Mex Iy ycrpoiictBamu u cepBepamu. TCP/IP obecrieunBaeT Haie:KHOE YCTAHOBJICHUE COSJIMHEHHS U OOMEH
nakeTamu B cetd, a MQTT ucnonb3yercs Ajsl JISTKOBECHOM KOMMYHHUKAIAH, 3(p(eKTHBHO IepeaaBast COOOICHUST MEKTY
YCTPOICTBAMK C MUHUMAJILHOM 3a/IePKKOW ¥ HU3KMM 3HepronoTpedieHueM. BiajieHue STuMU MPOTOKOIAMHU TO3BOJISIET
co3iaBarth cTabuiibHble U MaciTabupyembie IoT-cucTeMbl ¢ ONTUMU3UPOBAHHBIM TPA(UKOM U BBICOKOHN HAJEKHOCTHIO
repenayn JaHHbIX.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s  JJIsi CAMOCTOATEJIbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BBITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesbHast padoTa MoApasAensieTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHMIUIMHBL, TaK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsTENbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHKUs1, HANIpaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsmok oOpraHU3alMK U OCYIIECTBIIEHUs] 00pa30BaATEIbHON JEeATEeIBHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielJHITETa, POrpaMMaM MarkCTpaTyphl (YTBEpXKIeH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepcTBa oopasopanust Poccutickort ®eneparmu Nel4-55-996un/15 ot 27 Hostopst 2002 r. "O0 akTHBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHBIX 3aBeICHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBarebHoro yupexaenus "Kazanckuii (IIpuBomkckuii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEskKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazoanus "Kazanckuit (IpuBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

Crpannua 4 u3 8.




o,

IIporpamma mucimruiunel "Uurteprer Beweit”; 09.03.04 "[IporpamMHas urxenepus'.

6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPaATYPHI, HEOOXOAMMON JJIsI OCBOEHUSI U CHUILINHBI (MO TyJIsl)

OcBoeHMe UCHMIUIMHBL (MOJIYJIsl) PEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOM uTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHJE - Yepe3 JIEKTPOHHbIC OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKT0YeHHbIX KPY oroBopos ¢
IpaBoo0IaaTeAMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
abOHEeMeHTe MO YUTATEeIbCKUM OMJIeTaM B COOTBETCTBHM C MPaBUJIaMU T10J1b30BaHKs HayuHoi GMOIMOTEKOM.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

IoT Akagemus Samsung - https://www.innovationcampus.ru/lms/login/index.php
Mbed Os - https://os.mbed.com
Kadenpa apromatrku 1 ynpasieHus - https://aiu.susu.ru/iot/samsung

9. MeToauyecKne yKa3aHus /st 00y4arouXxcs M0 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToanueckue peKoMeHamnu

nabopatopusie | JlJabopaTopHbie paGoOTH 1o MIHTepHETY Belleld HarpaBieHbl Ha TPAKTUYECKOe OCBOCHHE MOAKITIOYEHN ],

padoThI HACTPOWKH 1 NTPOTrpaMMHPOBAHMS PA3INYHBIX YMHBIX YCTPOHUCTB, N3y4YeHHE OCHOBHBIX MTPOTOKOJIOB TIEpeiadn
JaHHBIX, CETEBBIX TEXHOJIOTUI 1 obecriedeHns1 0e30MacHOCTH, UTO MO3BOJISIET 3P (HEKTHBHO 3aKPENHUTh
TEOPETUIECKUE 3HAHHS M PA3BHUTh HABBIKM paboTHl ¢ peanbHbIMU [0T-perennsamu.

€aMoCTOsI- CamocrositenbHas padoTa BKIIIOYaeT B ce0sl OJPOOHOE U3yUeHUE TEXHUUECKOW JOKYMEHTALINH, BBIIIOJIHEHHE
TeJIbHas padoTa | pasIMYHbBIX YIPAKHEHUH 1 3384 [0 MOJICTMPOBAHHUIO, IPOSKTHPOBAHUIO, IPOrPAMMHUPOBAHHUIO U AHATU3Y

YIIpaBJIEHUs] YCTPOWCTBAMU U151 IIIyOOKOTr0 MOHUMAaHHUS! Bl 9KOCUCTEMBI MIHTEepHeTa Bellei.

IoT-cucrem, pa3BuTue HaBBIKOB PAOOTHI ¢ OONIAYHBIMU IIAT()OPMaMU, & TAKKE aHAIU3 BOIIPOCOB OE30MACHOCTU U

9K3aMCH DK3aMeH HaIpaBJICH Ha KOMIUJICKCHYIO IPOBEPKY MNOHUMAHWA OCHOBHbBIX ITPUHIUIIOB aPXUTCKTYPbI U

B3aMMOJICHCTBHSI YCTPOMCTB, 3HAHUE MPOTOKOJIOB, CTAHIAPTOB, CIOCOOOB MHTETPALIMK 1 0OeCIIeYeHHU S
0e30I1aCHOCTH, a TaK)Xe YMEHUE aHAJIM3UPOBATH BOHUKAIOIIHE TEXHUIECKUE TPOOIeMbl U HAXOJUTh
a¢ppexTrBHbIE pelueHus B pamkax loT-cpenpl.

q)yHKHHOHaHa IOT, CIIOCOOHOCTh MPOCKTUPOBATH U PEAIM30BLIBATL ITPOCTBLIE U CPEAHMC 1O CJIOKHOCTU CIEHAPpHUU
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).
KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.

ITporpamma coctaBiieHa B cootBeTcTBUH ¢ TpeboBaHusMU PI'OC BO u yue6HbIM m1aHOM 110 Hanpasienuio 09.03.04
"TIporpammHas uHxeHepus'" u poduno noarotoBku "CoBpeMeHHast pa3padoTKa MPOrpaMMHOro odecreyeHus " .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.09.03 Hnmeprem seujeii

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku: 09.03.04 - IIporpammuasi UHXeHepUs

IMpocunb nogroroBku: CoBpeMeHHas pa3pabOTKA MPOrpaAMMHOr0 obeceYeHuns
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1.Lapes, P. IO. I[IporpammupoBanue Ha si3bike Cu: yae6noe rocodue / P. FO. Llapes. - KpacHosipck : Cubupckuii heepaibHbIi
yuusepeuret, 2014. - 108 c. - ISBN 978-5-7638-3006-4. - Tekcr : anextponnsiil. - URL:
https://znanium.com/catalog/product/510946 (nara obpamenus: 10.12.2024). - Pexxum goctyna : o HOIIICKe.

2. Makapog, C.JI. Arduino Uno u Raspberry Pi 3: 0T cXeMOTEeXHUKH K UHTEPHETY Bellleil: MpaKTHYecKoe PyKOBOJCTBO /
Maxkapos C.JI. - Mocksa: IMK IIpecc, 2019. - 204 c. - ISBN 978-5-97060-730-5 - Tekct: anektponHslii // 9BC 'Koncynprant
crynenra'’: [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785970607305.html (nara o6pamenus: 10.12.2024). -
PexuM mocrymna : 1o MoArucKe.

3. Autt CyomanaiiHeH. VIHTepHeT Beleii: Buzieo, ayano, KomMmyTanus: MoHorpacus / Anrtu CyomanaiiHeH. - Mocksa: IMK
Ipecc, 2019. - 120 c. - ISBN 978-5-97060-761-9 - Tekcr : anextponnsiii // IBC 'Koncynbrant crygenra’ : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970607619.html (nara o6pamenus: 10.12.2024). - Pexum poctyma : 1o
TIOATIHCKE.

lonosHATE ILHAS JUTEpPATYpa:

1.Mwumos, O. B. TIporpammupyembie KOHTPOJUIEPHI B CUCTEMAaX MPOMBbIIIUIEHHOM aBToMaTu3anu : yuyeOnuk / O.B. Iumos. -
Mockga : UTHOPA-M, 2024. - 365 c.- (Boiciiee o6paszoBanue). - DOI 10.12737/17505. - ISBN 978-5-16-019101-0. - Tekcr :
anektpoHHsIi. - URL: https://znanium.com/catalog/product/2086790 (nara o6parenus: 10.12.2024). - Pexxum nocrymna: 1o
TIOATINCKE.

2. Bonoo3oB, A. M. MUKpPOKOHTpOJUIEPHI [JIs1 CUCTEM aBTOMATHKH: yueOHoe rocodue / A. M. BoioBo30B. 2-e u3., ucrp. u
Jor. - Mocksa : Uadppa-Unxenepust, 2022. - 168 c. - ISBN 978-5-9729-1071-7. - Tekcr : anektponnsiit // BC 'Koncynbrant
crynenta’ : [caiir]. - URL: https://www.studentlibrary.ru/book/ISBN9785972910717.html (nata obpamenus: 10.12.2024). -
Pexum noctyna : 1o noArvcke.

3. Hemuiosa, T. . IIporpaMmmupoBaHue Ha s3bIKe BHICOKOTO ypoBHS. [IporpammupoBanue Ha si3bike C++ @ yueOHOe rocodue /
T.W. Hemrrosa, C.1O. l'omosa, A.W. Tepentses ; nox pex. JL.I'. [arapunoii. - Mocksa : POPYM : UHOPA-M, 2024. - 512 c. +
Jor. Matepuaisl [DaekTpoHHBIN pecypc]. - (Cpennee nmpodeccnonanbHoe odpasoBanue). - ISBN 978-5-8199-0699-6. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/2083383 (aata obparuenus: 10.12.2024). - Pexum goctymna: rno
TIOATICKE.

4. I'ybapes, B. B. Beenenue B 001auHble BHIYKMCIICHNS U TEXHOJIOTUH: yuyeOHoe nmocodue / I'ybapes B.B., CaByibunk C.A. -
HoBocub6upck : HoBocOupckuil rocyiapcTBeHHBI TexHUYecKuil yHusepeuret, 2013. - 48 c. - ISBN 978-5-7782-2252-6. -
Tekcr : anexktponnsiid. - URL: https://znanium.com/catalog/product/557005 (nata obpamienus: 10.12.2024). - Pexum gocrtyma :
IO MOJIITUCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.09.03 Hnmeprem seujeii

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 09.03.04 - IIporpamMmuasi UHXeHepus

IMpocunb nogroroBku: CoBpemMeHHas pa3pabOTKA MPOrpaAMMHOr0 obeceYeHuns
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows
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