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1. llesu u 3212494 AU CIUILIHHBI

JaTh CTYy/IEHTaM MpeCTaBlIeHne 00 OCHOBHBIX TEXHONOTUAX VIHTepHeTa Bellel; MPUBUTH
CTYZI€HTaM HaBBIKH MCCIIEOBATEIbCKON padOoThl, IPEAOaraomeil CaMOCTOATEIbHOE
U3yYEHHE IOKyMEHTAlUH, CIEU(PUIECKIUX HHCTPYMEHTOB U IPOTrPAMMHBIX CPEJICTB,
NIO3BOJISIIOIIMX MCIOJIb30BaTh TEXHOJIOTUM MHTEpHETA BEliel B IPOEKTHOM AEATEIBHOCTH.

Kparkoe conepxanmne TUCHMILTHHBI

Koneunsie yerpoiictea: WeMos D1 mini, STM32NUCLEO-L152RE, Unwired Devices.
Cpenpl pazpabotku: Arduino IDE, Mbed, Mbed OS. becipoBognbie ceTu nepeaauu
nanHbix: Wi-Fi, LoRa , ZigBee. [IpoTokoibl TpUKIaJHOTO YPOBHS NEpeAavn/ oIy dYeHus
nanHeix MQTT. O6naunbie Texnonoruu IBM Cloud. KnueHT-cepBepHble TEXHOIOTUU

Node-RED.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHbBbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemble pe3ynbTaThl
00y4eHHUs 110 TUCHUIUIMHE

OIIK-4 CnocobeH moHMMAaTh IPUHLUIIEI paObOTHI
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUHN U
MCIIOJIb30BaTh UX JUISl pelIeHUs 3a/1a4
npo¢eCCHOHAIBHON AEATEIbHOCTH

YMeeT: NCTIOB30BaTh pacipeeieHHbIE
BBIUMCIUTENbHBIE CUCTEMBI, OOJIaYHbIE U
MOOMIIbHBIE TEXHOJIOTUH JUIsl pa3paboTKu
npwioxernit "Marepuera Bemeir" (IoT).
MeeT nmpakTHUEeCKUN OTBIT: 00ECIICUCHUS
K1OepOe30MacHOCTH AJi1 KOHEUHBIX YCTPONCTB
"Nnrtepnera Bemeit" (IoT).

OIIK-5 CriocobeH ydacTBOBaTh B pa3paboTke
TEKCTOBOM, MPOEKTHON U KOHCTPYKTOPCKOM
JAOKYMCHTAIMU B COOTBCTCTBUH C HOPMAaTHBHBIMU
TpeOOBaHUAMU

3HAET: COBPEMEHHBIE IPOTPAMMHBIE CPECTBA
MOJITOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTUYECKON
TOKYMEHTAL1H.

MMeeT nmpakTUYeCKui OMbIT: pa3padOTKH dJIEMEHTOB
TEXHUYECKOW TOKYMEHTAIlMU B COOTBETCTBUH C
TpedoBaHUIMU EQMHONM cHCTeMBl KOHCTPYKTOPCKOM
NTOKyMEHTaluu U ENMHON CHCTEMOM ITPOrpaMMHOM
TOKyMEHTALUH.

[1K-2 Cnoco6HocTh pa3zpabaThiBaTh U
MOJIEITUPOBATH CXEMBI OT/ICTHHBIX aHAJIOTOBBIX U
UG POBBIX OJIOKOB U BCETO
CIOXXHOQYHKIIMOHATBHOTO 010K

3HaeT: METO/bl OpraHU3alKi HHQPACTPYKTYPHI
"Nnrtepuera Bemeit" (IoT), BkiIro4ast mpoOTOKOIBI
CBSI3H, apPXUTEKTYPY KOHEUHBIX YCTPOMCTB,
CEHCOPHBIE YCTPOUCTBA.

MeeT npakTHYECKUI ONBIT: TPOTOTUITMPOBAHHUS
[0T-ycTpolicTB ¢ MUKPOKOMITBIOTEpPAMHU Samsung
ARTIK, cencopamu 1 MoaysisiMu 6€CTIpOBOTHOM
CBA3U.

[TK-5 CiocoGHOCTh MPOBOIUTH U3MEPEHUS U
BBITIOJIHATE U3MEPHUTCIIbHBIC SKCIICPUMECHTEI 110
3aJJaHHOW METO/IMKE C BBIOOPOM CPENICTB U3MEPEHUI
1 0popMIICHHEM Pe3yIBTaTOB HCCISJOBAHUH U
pa3paboToK

3HaeT: MeTobl cOOpa M aHaIM3a JAHHBIX C
ycTtporcTs loT.

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeveHp NpeqIIECTBYIOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyiaHa

[Tepedenp moCIeayOMMX TUCITUATIINH,

BUJIOB paboT




1.0.06 ®usuka,

1.0.13 Texanueckas MEXaHHKa,

1.0.08 Nupopmaruka u mporpaMMHpOBaHUE,
1.®.04 ®usznyeckrue 0CHOBBI MOTYyUYECHUS
nHpOpMaLuy,

1.0.11 HaueprarenbHasi TEOMETPHS U UHKEHEPHAS
rpaduka,

1.®.08 ®usznyeckue 0CHOBBI AIEKTPOHUKH,
Y4eOHast MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
ceMecTp)

1.®.11 UHTennekTyanbHble CpeCcTBA U3MEPEHUH,
®J1.03 CoBpemeHHBIE IPOOIEMBI
TEIUIOTEXHUYECKUX U3MEPEHUN

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH!

JlucuurimHa

TpeboBanus

1.0.13 Texunueckast MeXaHUKa

3HAeT: METOAbl MEXAaHUYECKOIO M MAaTEMaTUYECKOTO
MOJIEJIMPOBAHMS TUIOBBIX 3JIEMEHTOB MallluH U
KOHCTPYKIIHIA; 00IIMe IPUHIMITBI U METO/bI
WHKEHEPHBIX PACYETOB TUIIOBBIX 3JIEMEHTOB MallluH
U KOHCTPYKLIMM Ha IPOYHOCTD; MEXaHUYECKHE
CBOMCTBAa KOHCTPYKIIMOHHBIX MAaT€PUAJIOB. YMEET:
pa3pabarbIBaTh pacyETHBIE MOJEIIN TUIIOBBIX
JIEMEHTOB KOHCTPYKIMI; BBIIOJIHATH PacueThl Ha
[IPOYHOCTH TUIIOBBIX JJIEMEHTOB, MOJIEIUPYEMBIX C
MTOMOILBIO CTEPXKHS IIPU MPOCTHIX BUIAX
Harpy>KeHHs U IIPU CII0KHOM HAIIPSHKEHHOM
COCTOSIHUM., pa3paldaTblBaTh TEKCTOBBIE OTUETHI 1O
pe3yJbTaTaM pacyeToB Ha IPOYHOCTH TUIIOBBIX
2JIEMEHTOB NMPUOOPHBIX cucteM. Mmeer
[IPAKTUYECKUH OIBIT: PELICHUs IPAKTUYECKUX 3a1a4
pacdy€Ta Ha MPOYHOCTH THUIIOBBIX AJIEMEHTOB MAIlIMH
U KOHCTPYKLIMH.

1.®0.08 ®uznyeckre 0CHOBBI JIEKTPOHUKH

3HAeT: METObI ONPEAEICHUS IKCILTyaTalluOHHBIX
XapaKTEePUCTUK MOIYIIPOBOIHUKOBBIX TPUOOPOB.,
(du3nUecKre OCHOBBI AIEKTPOIPOBOIHOCTH
10JIyIIPOBOJAHMKOB; 3JIEKTPOHHO-BIPOYHBIN IIEPEXOL
1 €r0 CBOMCTBA; MOIYIIPOBOIHUKOBBIE JHOJIBI
XapAKTEPUCTUKU UITAPAaMETPBL: BBIIPSIMUTEIIBHEIE,
BBICOKOYACTOTHBIE, UMITYJIbCHBIE, oAbl IIoTTKH,
OIOpHbIE, TYHHENIbHBIE U 00pallleHHbIE, BapUKAIlbl,
(oTOAMO/IBI, CBETOAUO/BI, ONITOIEKTPOHHBIE NTAPHI;
[10JIEBBIE TPAH3UCTOPBI: C YIPABIIIOIINM
[EPEXOI0M: IPUHLUI JEHCTBUS, XapAKTEPUCTUKU U
apaMeTphl, ITOJIEBBIE TPAH3UCTOPHI €
M30JINPOBAHHBIM 3aTBOPOM M MHIYLIUPOBAHHBIM
KaHAJIOM: IIPUHIIUII IEUCTBUS, XapaKTEPUCTUKU U
[1apaMeTphl; NIOJIEBBIE TPAH3UCTOPHI C
W30JIMPOBAaHHBIM 3aTBOPOM M BCTPOEHHBIM KaHAJIOM:
NIPUHLINI AEUCTBUS, XapaKTEPUCTUKU U ITapaMETPBI;
OUMOJISIPHBIE TPAH3UCTOPBL: IPUHLIMII JEHCTBUS,
TOKOPACIIPENIETICHUE, CXEMbI BKIIFOUEHUS,
XapAKTEPUCTUKU U ITapaMETPBI B CXEME BKIIIOUEHUS
c obueil 6a30ii, XapaKTepUCTUKU U TapaMeTpPhI B

CXCMC BKJIFOYCHHSA C O6HH/IM OMUTTCPOM, BIIUAHUC




TeMIIEpaTyphl Ha XapaKTEPUCTUKU U [1apaMETPhI
OHITONISIPHOTO TPAH3UCTOPA, IEPEXOAHBIC U
JaCTOTHBIE XapaKTEPUCTUKU OMIOJISIPHBIX
TPAH3UCTOPOB, TPAaH3UCTOPHI [LIOTTKH; TUPUCTOPBHI:
NIBYX3JIEKTPOAHBIE PUOOPBI - TUHUCTOPBI;
TPEXIICKTPOJHBIE TPHOOPHI - TPHHHUCTOPHI;
YEeTHIPEXAIEKTPOIHBIE IPUOOPHI ~-ITOTHOCTHIO
yIpaBIIsieMbIe THPUCTOPHI; CHMUCTOPHI.
HeoOxonrMebie 7151 MPOEKTUPOBAHUS ITPEIeIIbHBIC
DKCIUTyaTaIl[HOHHBIE XapaKTEPUCTHKH
MOJTYIPOBOAHUKOBBIX TPUOOPOB. YMeEeT:
YKCTIEPUMEHTAIBHO ONPEACTISATh
paboToCIOCOOHOCTD U MMapamMeTphl
MOJTYIPOBOJHUKOBBIX TIPUOOPOB., pa3indaTh
[OJTyTIPOBOAHUKOBBIE TPUOOPHI M0 UX YCIOBHBIM
rpadudeckiuM 0003HAYCHHUSIM; UCKATh aHAJIOTH
MOJTYIPOBOAHUKOBBIX IPHOOPOB. MMeeT
MPaKTUYECKHIA OTBIT: PabOTHI C COOTBETCTBYIOIIMM
U3MEPHUTEIHLHBIM 000PYI0OBAHUEM.,
CaMOCTOSITEIEHOTO OOYYEHHUSI HOBBIM METO/IaM
WCCIIeIOBaHUS B MTpo(deccruoHanbHON 00IacTu;
METOJIaMH TTOIIATOBOM JIE€TATM3AINN PEIICHUS
3a/1a4M; UCIIOJIH30BaHUs 0a3bl TAaHHBIX CO
CHPaBOYHBIMH MaTepHallaMH O XapaKTEPUCTHUKAX U
napamMeTpax MoJyIpOBOIHUKOBBIX TPUOOPOB.

1.0.11 HadeprarenbHasi TEOMETPUS U UHKEHEPHAS
rpaduka

3HAEeT: OCHOBHBIE 3aKOHBI TEOMETPUUECKOTO
dbopMHUpOBaHUs, TOCTPOCHHS 1 B3AUMHOTO
nepecedeHus: MoJiesiel TNIOCKOCTH U MTPOCTPAHCTBA;
OCHOBHBIE TIOHATHSI K METOJIBI TTIOCTPOCHHMSI
M300paKEHUN Ha TIOCKOCTH; IPOEKITHH C
YUCIIOBBIMH OTMETKaMH (TOUYKa, TUHUS (TIpsiMast U
KpHUBasi), MIIOCKOCTh, MHOTOTPAHHUKH,
MO3UIIMOHHBIC K METPUUYECKHUE 3a]1a4H, KPUBBIC
MOBEPXHOCTH, TOBEPXHOCTU BpPALIEHUSI, TOCTPOCHUS
[pa3BEPTOK MOBEPXHOCTEH, IEPECEUCHUE
MOBEPXHOCTEH, AKCOHOMETPUUECKUE MTPOCKIIUN );
OCHOBHBIE MPABWJIa U HOPMBI O(OPMIICHUS U
BBITIOJTHEHUS Pab0OUnX YyepTexeil U ICKU30B
neTajnel, yCIOBHOCTH TIPH BBIMTOJTHEHUH YepPTekax;
METOBI pa3pabOTKH ICKU30B, YepTEeKen AeTaneit u
COOpPOYHBIX €IMHUIL, OCHOBBI HHKCHEPHOU
rpaduKu; METOMBI U CPENICTBA KOMIIBIOTEPHOMN
rpaduky; popmarsl XpaHeHUs rpaduyeckoit
WHGOPMAITNH., KOMITBIOTEPHBIE TTAKETHI IS
BBITIOJTHEHUSI KOHCTPYKTOPCKOM IOKYMEHTAITUH.
'YMeeT: UMTaTh YePTEKU U BBIMOIHATH Tpadudeckue
MOCTPOCHUS DJIEMEHTOB U y3JI0B TEXHUYECKHUX
W3JIeJUI; BOCIIPUHUMATh ONITUMAJIBHOE
COOTHOIIICHHE YaCTEH M IIEJIOTO Ha OCHOBE
rpaduueckux MoJenel, MPaKTUYECKH PeaTn3yeMbIX
B BHJIC YEPTEKEH KOHKPETHBIX MTPOCTPAHCTBEHHBIX
00BEKTOB., UCTIOIH30BATh COBPEMEHHBIE METO/IBI U
CpEICTBA BBIMOJIHEHHS yepTexent. meer
MPAKTHYECKHUH OMBIT: U300paKEeHUS
MPOCTPAHCTBEHHBIX 0OBEKTOB Ha TIIOCKUX

yepTexax; HaBbIKaMu pa3paboTKu U 0hopMIICHUS




HCKHU30B JeTaleil, n300paskeHust COOPOYHBIX
€MHHULL, COOPOUYHOT0 UepTeka U3AeNusl; TEXHUKOU
WH)KEHEPHOU M KOMITBIOTEPHOM rpaduKu (BBO,
BBIBOJI, OTOOpaKeHHE, TpeoOpa3oBaHue 1
penakTupoBaHue rpadguueckux 00bEKTOB Ha
KOMITBIOTEPE )., TPUMEHEHHUS U Pa3padOTKH
HIIEMEHTOB TEXHUYECKOM IOKYMEHTAIIUU B
COOTBETCTBHUU C TpeOoBaHUAMH ENMHON cUCTEMBI
KOHCTPYKTOPCKOW JJOKYMEHTAIUH.

1.0.06 ®uzuka

3HaeT: QpyHIaMEHTaIbHbIE 3aKOHBI (PU3UKH,
MOJIXO/Ibl U METO/IbI MEXaHUKH, PU3UKU KOJIeOaHUH
1 BOJIH, TEPMOJIMHAMUKH, KJIACCUYECKOHN U
KBAHTOBOW CTAaTHUCTHUKH, MOJIEKYJSIPHON (U3UKH,
MOBEJICHUS BEIIECTB B 3JIEKTPUUECKOM U MarHUTHOM
MTOJISIX, BOJJTHOBOM M KBAHTOBOM OITHKH., METOJBI K
cpeAcTBa U3MepeHus PU3NIECKUX BEIUYHH. YMEET:
BBIMOTHSTH (PU3NUECKUI SKCTIEPUMEHT,
00pabaTbIBaTh pe3yabTaThbl U3MEPEHUH, CTPOUTh
rpaduky ¥ MPOBOAUTH TpaduUIeCcKUil aHAIIN3
OMBITHBIX TAHHBIX; IPUMEHSATH COBPEMEHHOE
¢duznyeckoe 060py0BaHNE U TPUOOPHI IPU
PEIIEHNH IPAaKTUYECKUX 3a/]a4; UCIO0Ib30BaTh
CIIPABOYHYIO JIUTEPATYPY ISl BBITOTHEHUS
pacueToB., paboTaTh B cocTaBe Opuraabl (padoueit
TPYIIIIBI) B MPOIIECCE BBHITTOJIHEHHMSI JTA0OPAaTOPHBIX
paloT; yMEeTh BBIOIHATH OPYUYEHHYIO YacTh
o0miero oorema padboT Bcelt Opurajipl, 0TBEYaTh 3a
00Ut pe3yabTaT HapaBHE C IPYTUMHU., IPUMEHSTh
MaTeMaTH4YeCKUE MOJAEIN U METOJIbI, (PU3HUECKHe
MOJIEJIM U 3aKOHBI JJIS1 PEIEHUS NPUKIAIHBIX 3a/1a4;
MPUMEHSATHh OCHOBHbIE 3aKOHBI MEXaHUKH,
TEPMOIMHAMUKH, MOJIEKYISIPHO-KUHETHUECKOMN
TEOPUH, SJEKTPOAUHAMUKH, ONITUKH, (PU3UKHU aToMa,
siipa JUIsl pELIEHNs BOSHUKAIOINX 3a/1a4;
MPUMEHATh MaTEeMaTUYECKUE METO/IbI, (PU3nuecKue
3aKOHBI U BBIUMCIIMTEIbHYIO TEXHUKY I PEILICHUS
MPAKTHYECKHUX 3a]1a4., IPUMEHATh MaTeMaTHYeCKHe
METO/Ibl, PU3NUECKHE 3aKOHBI U BEIYUCIUTEIBHYIO
TEeXHUKY JJIs PEeLIeHUs MPAaKTUYECKUX 3a7ad;
paboTaTh ¢ U3MEPUTELHBIMU PUOOpaAMU;
BBIMOTHSTH (PU3NUECKUI KCTIEPUMEHT,
00pabaTbIBaTh pe3yabTaThl U3MEPEHUH, CTPOUTh
rpaduku ¥ MPoBOAUTH TpadUUeCcKuil aHAIIN3
OMBITHBIX TAHHBIX; PACCUUTHIBATh CUCTEMATHYECKHE
U ClydaiiHble OIIMOKH MPSIMBIX U KOCBEHHBIX
N3MEPEHN, MHCTPYMEHTAJIBHBIE ITOTPEIIHOCTH;
MPUMEHSATH COBPEMEHHOE (PU3NYECKOe
00opyioBaHUE U MTPUOOPHI TIPU PEIICHUN
MpaKTUYECKUX 3aaa4. MimeeT npakTu4eckuii OIbIT:
o(opMIIEHHSI OTUYETOB IO Pe3yJIbTaTaM
MCCJICIOBAHMI;, pabOTHI C U3MEPUTEITHHOM
anmaparypoi, B TOM 4uciie ¢ udpoBoii
M3MEPUTENBbHOM TEXHUKO; 00paboTKu
DKCIIEPUMEHTAIIBHBIX JIaHHBIX U OLIEHKH TOYHOCTH
M3MEPEHMI; BHITOJTHEHHS aHAJIN3a MOTyYEHHBIX

[PC3YJILTATOB, KaAK pCHICHUSA 3a/1a4, TAK U




DKCTIEPUMEHTA M U3MEPEHUI; HaBbIKAMH PaOOTHI C
y4ueOHOM, HAYYHOM U CIIPABOYHOM JIMTEPATYpOil.,
KOMMYHUKAIH, HEOOXOTUMOH JUIsI 3alIUTHI OTUYETOB
Mo J1a0OpaTOPHBIM paboTaM MOCPEICTBOM
cobeceoOBaHUs BCEX CTYACHTOB OpUTaJIbI C
MpernoiaBaTesieM., IpUMEHEHUs (pyHIaMeHTaIbHbBIX
MOHSATHI U OCHOBHBIX 3aKOHOB KJIACCUYECKOU U
COBPEMEHHOM (PU3UKU; TPOBEJEHHS PACUETOB, KaK
NpY PELICHUH 3a/1a4, TaK U IPU HAyYHOM
SKCIIEPUMEHTE., OpraHu3alliy, MIIaHUPOBaHUS,
NpOBeIeHHS U 00pabOTKH pe3yIbTaToB
SKCIIEPUMEHTOB M SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUIN; TIPOBEACHHS (PU3UIECKOTO
DKCIIEPUMEHTA U YMEHUS IPUMEHSATh KOHKPETHOE
dusnueckoe coaepKaHue B MPUKIATHBIX 3a/1a4ax
Oyay1uieil crennaabHOCTH; TPOBECHHS pAcueTOB,
KaK [IPY PELICHUH 33/1a4, TaK U IPU HaAyYHOM
SKCIIEPUMEHTE; HaBbIKaMH 0(hOPMIICHHS OTUYETOB 110
[pe3ynbTaTaM UcCieI0BaHui; paboTHI C
W3MEPUTEIBLHOM alaparypoid, B TOM YUCIIE ¢
U(PPOBON U3MEPUTETHHON TEXHUKO; 00pabOTKU
PKCIIEPUMEHTANBHBIX JIAHHBIX U OLIEHKH TOYHOCTH
U3MEPECHUN.

1.®.04 ®usnueckrue OCHOBBI MOITYYEHUS
nHpopMaIun

3HaeT: OCHOBHbBIE (PU3NYECKUE TPUHIIUIIBI,
3aJI0’)KCHHBIC B OCHOBY M3MEPEHHS PA3IMIHBIX
(bu3NYECKUX BEIMYUH; HA3HAUYECHUE, YCTPOUCTBO,
MIPUHIIATT JCHCTBHUSI OCHOBHBIX BHJIOB TICPBHYHBIX
npeoOpa3oBaTesnieil, OCHOBHbIE TIOTPEIIHOCTH U
METO/IBl UX YMEHBIIIECHUS., CTPYKTYPY, CBOMCTBA U
CTpOEHHE CPEACTB U3MEPEHUH, BKITIOUasi TUIIOBbIE
U3MEPUTENLHBIE CXEMBI, OCHOBHBIC TIOTPEITHOCTH U
WX MPUPOJLY; paboune dTaNOHBI IS TPOBEICHUS
TIOBEPKH M KaJTHOPOBKU ITUX CPEJCTB M3MEPEHUH. ,
METOBI TIOUCKA, HAKOIIJICHHSI 1 00pabOTKH HAy4HO-
TEXHUYECKOM MH(OPMAIIUH C LIETbI0 aHAIN3a
CBOWCTB U3MEPUTEIBHBIX ITpeoOpa3oBaTeneil u
M3MEPUTENBHBIX IPUOOPOB., OOLIYIO KYIBTYPY U
MpUEMBI pabOThI B KOJIJIEKTUBE U B paboueii
KOMaH/I¢; OCHOBHBIC ITPUHIIHITEI YPETYTUPOBAHUS
MPOTUBOPEUNiA U KOHQIIUKTOB TpU paboTe B
KOMaH/Ie; BO3SMO)KHOCTHU peasin3allii JUYHOCTH C
MOMOIIbIO0 KOMaHHOM paboThl. YMeeT: MPUMEHSTh
(bU3MKO-MaTeMaTHUECKHUI armapar Uil pacyera
napaMeTpoB CPEACTB U3MEPEHUS., HACTPAUBATh
CpencTBa U3MEPEHHil., paboTaTh B COCTaBe OpUTaIbI
(paboueii TpymIbl) B MPOIIECCE BHITOTHEHUS
1a00opaTOpHBIX paboT; yMETh BBHITIOIHSTH
MOpPYUYEHHYIO YacTh 0011ero oobema paboT Beeit
Opurajbpl, OTBEYATh 3a OOIIHI pe3yJIbTaT HapaBHE C
npyrumu. MiMeeT npakTH4ecKuid OrbIT:
WCCIICIOBAHUS U3MEPUTEIFHBIX LIENeH ¢
PEOCTaTHBIMH, TEH30PE3UCTUBHBIMH,
MTbE303IEKTPUIECKIMHU, €EMKOCTHBIMH,
WHIYKIIMOHHBIMU, MATHUTOPE3UCTUBHBIMH
npeoOpa30BaTeNsIMH; BBITIONTHEHUS H3MEPEHUN

TCMIICPATYPhI, AABJICHUA, pacxXoad, O(i)OpMJICHI/IH




MPOTOKOJIOB U3MEPEHUI; 00pabOTKU TaHHBIX
M3MEPUTENLHOTO SKCIIEPUMEHTA., TIPUMEHEHUS
CPENCTB U3MEPEHUN PA3IINYHBIX KOHCTPYKIUH. ,
00pabOTKH pe3ynbTaTOB IKCIIEPUMEHTATBLHBIX
WCCIIEIOBAHUN Pa3TUUHBIX (PU3HMUECKUX BEITHMUUH.

1.0.08 UndopmaTrika 1 MporpaMMHUpPOBaHNE

3HaeT: TEXHUYECKUE U POTrPaMMHBIE CPEACTBA
peanm3anu HHHOPMAIIMOHHBIX TEXHOJIOTHH;
[7100abHBIE U JIOKAJIbHbIE KOMITBIOTEPHBIE CETH;
COBPEMEHHBIE SI3BIKU IMPOTPaMMHUPOBAHUS,
pOrpaMMHOE 00eCIIeueHHE U TEXHOJIIOTUHI
POTPaMMHUPOBAHMS, CPEJICTBA ABTOMATH3AIIH
MaTeMaTH4eCKUX PacueTOB. COBPEMEHHBIE S3bIKU
POTPaMMHUPOBAHMUSI, TPOTPAMMHOE 00ecIieueHIe U
TEXHOJIOTMH MPOTPaMMHUPOBAHHUSL; CPECTBA
QBTOMATH3AIMA MaTEMaTHIECKIX PacueToB.,
OCHOBBI TEOPUU UHPOPMAIMH: TIOHATUE U CBOWCTBA
uHpOopMaIi. Mepsl ¥ eMHAIBI IPEACTABICHNS,
U3MEpEeHHsI U XpaHeHUs] HHPOPMAIIUH., TPUHITUTIBL,
TEXHOJIOTHH U TIPOTOKOJIBI KOMITBIOTEPHBIX CETEIH;
OCHOBBI KOMIUIEKCHOM 3aIIUTHI HH(POPMALIUH B
KOMIIBIOTEPHBIX CUCTeMax; Mu(poBaHue
UH(OPMAIUH; TOHATHE 3JIEKTPOHHOM MONCH;
MOHATHE WH(HOPMAIIMOHHON O€30TTaCHOCTH, BUIBI
yIpO3; KOMIIBIOTEPHBIE BUPYChI, BUPYCONOA00HbIE
MIPOTPaMMBI, BUBI aHTUBUPYCHBIX TIPOTPAMM.,
TEXHOJIOTMH 00pabOTKU YHCIOBON MHPOPMAIIH C
TIOMOIITHIO 3JIEKTPOHHBIX TA0IIUI]; OCHOBHEIC
BO3MO)KHOCTH MTaKeTa MPOTrpamMM IO aBTOMATU3AIIH
WH)KEHEPHO-TEXHIHUECKHUX PacyeToB, Ha3HAUCHHE,
uHTEepdeiic, BU3yanusanus JaHHBIX.,
Knaccuukarys mporpaMMHOTO 00ecIieueHHsl.
[ToHaTHe ¥ Ha3HAYEHHE CUCTEMHOTO H CITY>KEOHOT0
(CepBUCHOTO) MPOTPAMMHOTO 00ECTICUEHUSI.
OmneparronHble cucteMbl. CTaHIapTsl 0)OpMIICHUS
noxkymentauuu [10 ECITl. Ymeer: ucnonb3oBaTh
BO3MO)KHOCTH BBIYUCIIUTENEHON TEXHUKH U
POTPaMMHOTO 00ECTICUSHHUST; PEIIaTh MPOCTHIE
3a/1a4yl aJTOPUTMU3ALINH; CO3/IaBaTh MPOTrPaMMBbl Ha
SI3BIKE BHICOKOTO YPOBHSI., HCTIOIB30BaTh
BO3MO)KHOCTH BBIYUCIUTENEHON TEXHUKH U
POTPAaMMHOTO 00ECTICYCHHUSI, PEIIaTh MPOCTHIC
3a/1a4yl aJTOPUTMU3ALINH, CO3/1aBaTh IIPOrpaMMbl Ha
SI3BIKE BHICOKOTO YPOBHSI. HCITONIb30BATh
BO3MO)KHOCTH BBIYUCIUTENEHON TEXHUKH U
POTPAMMHOTO 00ECTICYCHHUS, PEIIaTh MPOCTHIC
3a/1a4yl aJTOPUTMU3ALINH, CO3/1aBaTh IIPOrpaMMbl Ha
SI3BIKE BHICOKOTO YPOBHSI. , UCTIOJIb30BaTh
COBpPEMEHHbIE HH(POPMALIMOHHBIE TEXHOIOTHUU U
pOoTrpaMMHOE 0OecIieueHIe MPH PEIICHUH 33139
npUOOPOCTPOEHHS; CO3/1aBaTh MPOCThIE Oa3bI
TAHHBIX; pa3padaThIBaTh IPOTPAMMHOE
oOecrieyeHre HeCIIOKHBIX 3a1a4. imeeT
MPaKTUYECKHUH OTBIT: pabOThI Ha KOMITBIOTEPE C
MPUKIATHBIMUA TPOTPAMMHBIMH CPEICTBAMU;
HaBBIKAMH IPOTPAMMHUPOBAHUS 1 MATEMAaTHYECKOTO

MOJIETMPOBAHMS., TOUCKA, XpaHEHUS, 00paOOTKH,




aHaM3a 1 MpeaCTaBIeHUs HHPOPMALMOHHBIX
pecypcoB; pabOTHI € IMEKTPOHHBIMHU pECypcaMu
Hay4qHOU Oubnuorexku FOYpI'Y., paboTsl ¢
CHCTEMaMH ITPOTPAMMHUPOBAHNS; IPUMEHEHHS
oOnaunbIX cepBucoB MHTEpHETA., 00paboTKH
TEKCTOBOM MH(OpMALINK; CO3TaHNS SITEKTPOHHBIX
MPE3CHTAIHI{; BBITIOJIHEHHS YIEMEHTOB
HOPMaTUBHBIX TEXHUIECKUX JOKYMEHTOB U3
xkomruiekca ECIL/I., pa3paOoTku TEKCTOBOIA,
POTPaMMHON JOKYMEHTAIH B COOTBETCTBHH C
HopMaTUBHbIMU TpeboBanusamu ECII/I.

YyeOHasi mpakTHKa, 03HAKOMUTEIbHASI TPaKTUKa (2
CEMECTD)

3HaeT: OCHOBHbIE MMPUHIUIIBI TOUCKA HAyYHO-
TEXHUYECKOW MHPOPMAIINH; OCHOBHBIC HAyYHBIC
WUCTOYHUKHU MH(OPMAIIUU; OCHOBHBIE CITOCOOBI
aHanM3a U 00paboTKK MHPOpPMAIUH. , TPeOOBAHUS
HOPMAaTHBHBIX JOKYMEHTOB, KaCarOIUXCs KauyeCTBa,
CTOMMOCTH, CPOKOB UCTIOTHEHUS,
KOHKYPEHTOCIIOCOOHOCTH U 0€30IacCHOCTH
PKU3HENIESITEITFHOCTH, 8 TAKXKe IKOJIOTHIECKOM
0€30MaCHOCTH MPOAYKIIUH TPUOOPOCTPOCHUS;
OCHOBHBIE TIPUHIIMIIBI Pa3paO0TKH ONTHMAaTBHBIX
peleHU U OLIEHKH UX KauecTBa., Haubosee
[pacTpocTpaHeHHBIE TIONCKOBBIE CUCTEMBI U 0a3bl
NTAHHBIX, CoJleprKalllie HayYHO-HCCIIeI0BATENbCKYIO
UHPOPMAITHIO. YMEET: OTIINYaTh HaydHbIEe U
HEHAay4YHbIE MCTOYHUKHU MH(POPMALIUH; COXPAHATh U
00pabarpiBaTh WH()OPMAITHIO B TTOAXOASAIIEM
dopmare;popMyIHpOBATH 3aPOCHI K 6azam
NTAaHHBIX., aHAIM3UPOBATh COJICPKAHNE
O6ubnuorpauyecKuX UCTOYHUKOB M OILICHUBATh UX
COIEePIKaTENbHYIO IEHHOCTh; COCTABIIAThH
QHHOTHPOBaHHBIE OUOIMOrpaduUecKre CIIUCKH 10
TEMaTUKE MCCIIeIOBAHUS., COOMpATh
NPUHIHUITHAATBHBIE AIEKTPUYECKUE CXEMBI,
[pa3pabarbIBaTh ATOPUTMHUYECKOE U IIPOTPaMMHOE
oOecniedeHre A1 UHHOPMAIMOHHO-U3MEPHUTEIbHBIX
CHCTEM; TIPOCKTHPOBATh U CO3/IaBaTh MPOCTEUIIIHE
0a3bl JTaHHBIX., MOIETMPOBATH MPOLIECCHI U OOBEKTHI
PUOOPOCTPOSHHSI C TIOMOIIBIO CYIIECTBYIOIIETO
nporpaMMHOro odecrniedeHus. Mimeer npakTuueckuii
OTIBIT: UCTIONB30BAaHMS COBPEMEHHBIX MTPOTPAMMHBIX
cpeacTB 00pabOTKU U MPeICTaBICHHS
WH(OPMAITUH., HCIIOJIF30BAHUS COBPEMEHHBIX
POTrPaMMHBIX CPEICTB 00PabOTKHU U
npeACcTaBICHUsT MH(POPMAIIH; OITUMAIIEHOTO
XpaHEHMs UUCTIONIb30BaHNS HAyYHO-TEXHHUUECKON
WH(OPMAITUH., UCTIOIE30BAHUS METOIOB Pa3padOTKU
ONTUMAJIBHBIX PEIICHUH PU CO3JaHUU TPOTYKIIUU
pUOOPOCTPOSHHUSI; MOJISITPOBAHUSIIPOIIECCOB U
00BEKTOB MPUOOPOCTPOCHUS; UCCIIETOBAHUS
MOJIeTIel TIPOIIECCOB i OOBEKTOB
npuOOPOCTPOEHHUS., UCTIONB30BAHUS COBPEMEHHOTO
POTPaMMHOTO 00€CTIEYCHHUS IS paOOTHI C

OoubmorpaduyeCcKUMU UCTOYHUKAMH.

4. O0béM 1 BUABI YUeOHOIl padoOTHI




OO6mas TpyA0eMKOCTh JUCHIUILUIMHBI COCTABIAET 8 3.€., 288 4., 146,75 u.

KOHTAKTHOU pabOThI

Pacrnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
5 6
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 288 144 144
AyoumopHhvie 3auamusi: 128 64 64
Jlexuuu (JI) 0 0 0
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 128 64 64
Jlabopatopusie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 141,25 71,75 69,5
[ToaroroBka K MpakTUYECKUM 3aHSATUIM 69 39 30
BrinonHenue u 3amura NpakTUYeCKUX 3aJaHuN 42 18 24
IlonroroBka K sK3aMeHy 15,5 0 15.5
[ToaroroBka k 3a4ety 14,75 14.75 0
KoHCynbranyum v npoMeKyTouHasi aTTeCcTalus 18,75 8,25 10,5
Bun koHTpos (3a4eT, aud.3auet, IK3aMeH) - 3a4er HK3aMEH

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH 1O
pa;ZQena HanmeHnoBaHue pa3ziesioB JUCIUILINHEL BUIIAM B Hacax
Bcero J| 113 JIP
1 OO0111e BOpocsl 000pyI0BaHUs, TEXHOJIOTHH 1 4 0 4 0
POTPaMMHOTO 00ECTICYeHHSI MHTEPHETA BEIIECH.
2 |lIporpamMmmMHOe oOecrieyeHHe 1Jisi KOHEUHBIX YCTPOUCTB 48 0| 48 0
3 |(becnpoBOJHBIE CETH MEPEIAUN JAHHBIX 30 01| 30 0
4  |[Iporoxon myOnuKaMK JaHHBIX B UHTEPHETE BeUIei 18 0 18 0
5 |OGmayHbIe TEXHOJOTUH B MHTEPHETE BelleH 28 0 28 0
5.1. Jlekuum
He npenycmorpenst
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
sansTuspasena HaunmeHoBaHue WM KpaTKoe cojiepKaHue MPAKTUYEeCKOro 3aHATHs, CEMUHApa BO
9acoB
12 1 OO6mme BOHpOCbIVO6OpyI[OBaHI/ISI, TEXHOJIOTHIA ¥ POrPaMMHOT0 00ecreueHust 4
MHTEpPHETa BelleH.
3-5 2 |OcHoBBI paboThI B onepanonHoi cucreme Linux Ubuntu. 6
Cpena pazpadotku Arduino IDE nns nporpammupoBanus miat WeMos D1 mini.
6-8 2 [[IpoBepka paboTocnocobHoCTH ¢ omolbio "ckety'"-a Blink. Coznanue 6
COOCTBEHHOTO QJITOPUTMA YIPABJICHUS CBETOHOIOM.
9-11 2 |Cpena pa3padorku ARM Mbed mst mporpammupoBanus miat Unwired Devices. 6




[IpoBepka paboTOCIIOCOOHOCTH Ha TIPUMEPE MPOTPAMM YIIPABICHUS CBETOAHOIOM,
kHomKamu, pene, [IINUM, ALIIIL.

Cpena pazpadorku ARM Mbed miist nporpammuposanus miaar STM32NUCLEO-

12-14 2 |L152RE. IIpoBepka paboTOCIOCOOHOCTH HA MIPUMEPE MPOTrpaMM YIIpaBICHUS 6
CBETOAMOIOM, KHONKaMH, pene, [IIM, ALIII, kHomo4YHOU KjaBUaTyphbI.
15-17 2  |BblmosgHeHHE MPaKTUUYECKOTo 3aJaHUs - CO3/IaHUE DJIEKTPOHHOTO 3aMKa. 6
OmnepanmonHas cucreMa peanbHoro Bpemenn Mbed OS jutst mporpaMmmupoBaHust
18-20 5 [mar Unwired Devices. [IpoBepka paboTocrocoOHOCTH Ha IPUMEPE MPOTrpamMm 5
JUIsL METEOJaTUMKa, 1aTYhKa OCBELIEHHOCTH, aKcelepoMeTpa. Pemenue 3aga4u 1o
[MOJIYYEHUIO [TOKa3aHUI CO BCEX TpeX JaT4MKOB Ha muHe [2C.
OmneparmonHas cuctema peabHoro BpeMenn Mbed OS aiis nporpamMmMupoBaHust
2123 5 [mmar STM32NUCLEO-L152RE. [IpoBepka paboToCciocoOHOCTH Ha IpUMEpE 6
MporpaMM i METeoJaTunKa, akceJIepoMeTpa, JanbHomepa. Perenre 3agauu no
[10JIyYEHUIO [TOKa3aHUI CO BCEX TpeX AaTYMKOB Ha muHe [2C.
24-26 2  |BeImogHeHHE MPAKTUYECKOTO 3aaHNUs - U3MEPUTEIb BIAXKHOCTH Ha dapMckiane. | 6
7.9 3 Pa6ota ¢ Wi-Fi monynem ¢ ESP8%66 Ha marax Unwired Devices. [lepenaua 6
TAaHHBIX Yepe3 MOCIEeA0BaTENbHBIN MOPT.
30-32 3 Pa6ora ¢ Wi-Fi mogynem ¢ ESP8266 na mimatax STM32NUCLEO-L152RE. 6
[lepenaua JaHHBIX Yepe3 MOCIe10BaTeIbHBIN MOPT.
33.35 3 Pabora ¢ ceTnro L(zRa Ha tiarax Unwired Devices. [lepenada nanHbIx uepes 6
[10CJIEJOBATENBHBIN MOPT.
36-38 3 Pabota ¢ ZigBee mogynem XBee na minarax STM32NUCLEO-L152RE. 6
Opranmsanus mesh-cern.
39-41 3 |BbinonHeHHEe MPaKTUYECKOIO 3a/1aHus - epeada JaHHBIX C METEOCTaHIIHH. 6
[Tporokonr MQTT. I'paduueckue kmmentst MQTT: MQTTLens, MQTT.fx.
42-44 4 . 6
MQTT-nuto3 quist cetn ZigBee.
[Tpuem nanubix Mo Wi-Fi mist mmater STM32NUCLEO-L152RE. MQTT-knueHT B
45-47 | 4 6
Python.
48-50 4 BBIHOJ'IHCHI/IG' TIPAKTHIECKOTO 3a/aHH - B3auMojiericTBre JJokaabHoro MQTT- 6
cepep o WiFi ¢ KOHEYHBIM YCTPOMCTBOM
O6naunas miardopma IBM Cloud. [Tpumep IBM Cloud Quickstart.
51-53 5  |Kommynukanuu yepe3 cmaptdos, yepe3 MQTT. OtnpaBka JaHHBIX C TUIATHI 6
KOHEYHOI'0 YCTPOMCTBA.
54-55 5 |Co3naHuie MPUIOKEHUH B O0ake. 4
56-58 5 |Pabora B cepBepHoM npmiiokeHuu Node-RED 6
59-61 5  |BeInonHEHHE NPAKTUYECKOIO 3a4aHUs - OXpaHHAs CUCTEMA 6
62-64 5  |BeInmonHEHHE NPAKTUYECKOTO 3aJAHUS - YMHBIC JKaII03U 6
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonmaenane CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
[Tonsun CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
B snexkrponHom Buje: 1-4 ocHOBHast
[ToaroToBka K MpakKTUYECKUM 3aHATHUIM nmuTeparypa, 7-9 Meronuueckue mocoous 6 30
s CPC.
BBINONIHEHUE U 3a11UTa IPAKTUYECKUX B anextponHoM Buze: 1-4 ocHOBHas 6 24




3aTaHUN

nmuTeparypa, 7-9 MeTonuyeckue mocoous
g CPC.

IloaroToBKa K 2K3 aMCHY

B snexktponHOM Bujie: 1-4 ocHOBHas
muTeparypa, 7-9 MeTonuyeckue mocoous
g CPC.

15,5

BBIHOHHGHI/Ie M 3ammuTa HpaKTI/I‘-I€CKI/IX
3aaHui

B snexkrponHom Buje: 1-4 ocHOBHas
muTeparypa, 7-9 MeTonuyeckue mocoous
st CPC.

18

HOI[I"OTOBKa K 3a4CTy

B snexkrponHom Buje: 1-4 ocHOBHast
nmuTeparypa, 7-9 MeTonuyeckue mocoous
st CPC.

14,75

HOI[I‘OTOBKa K IPaKTHYECKUM 3aHATHUAM

B anextponHoM Buje: 1-4 ocHOBHas
nmuTeparypa, 7-9 Meronuueckue mocoous

s CPC.

39

6. DOoHJ OLIEHOYHBIX CPEACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OaNITbLHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSTHS

Ne | Ce-
KM |mectp

Bun
KOHTPOJISt

Bec

Makc.
oam

[Topsanox HauncieHus: 6aII0B

Yuu-
THIBA-

eTCs B
[TA

Texymun Cosmanne

KOHTPOJIb

QJICKTPOHHOT'O 3aMKa

10

2 Oajuia - MOCTaHOBKA 3aJjauyl ISl
BBITTOJTHEHHSI IPAKTHYECKOTO 33/ 1aHHS
4 Gasnna - 1eMOHCTpaIUs PEIICHHON
3aj1a4u, UCTIPaBICHHUE KO/ 110
[PEKOMEHIAIMY TIPENOAaBaTelIs;

2 Oana - ohopMIICHHE OTUETA;

2 Oajuia - OTBETHI Ha BOIIPOCHI 1O
NPaKTHYECKOMY 33JaHUIO0

3a4CT

Hsmepurens
BJIQXKHOCTH Ha
bapmckiane

Texymnmi
KOHTPOJIb

10

2 0ajia - MOCTaHOBKA 3a4auM IS
BEITIOJTHCHHS TPAKTUYECKOTO 33 TaHUS
4 Ganma - IeMOHCTpAIUs PEIICHHON
3a/1a4M, UCTIPABIICHUE KOJIa TIO
PEKOMEH/IAINH TTPETOIaBaTeIs;

2 Oaia - ohopMIICHHE OTUETA;

2 Gasa - OTBETHI Ha BOIIPOCHI 11O
MIPAKTHYECKOMY 3aJaHHIO0

3a4CT

IIpome-
KYTOUHAas
aTTecTanus

3auer

10

3aueTHas paboTa MPOBOJUTCS B
nucbMeHHoU popme. CTyneHTy
BBIIaeTCS OWIIET, coAepKaiuii 2
BOIIPOCOB M3 NIEPEUHSI KOHTPOJIBHBIX
BOIIPOCOB K paszenam aucuuIuiHabl. Ha
BBITIOJTHEHHE paboThl oTBOIUTCS | yac.
[Ipenonasarens IpoBepseT
BBHITIOJTHEHHYIO paboTy U Mpu
HEOOXOIMMOCTH 331a€T YTOUHSIOIINE
BOIIPOCHI.

3a4CT




OTBeThI Ha KaX bl BOIIPOC
OLIEHHBAIOTCA MO MATUOAITEHOM
CUCTEME.

5 0asIoB - MpaBUJILHBIN OTBET;

4 Gasia - mpaBUIBHBIN OTBET C
HE3HAYUTEIIbHBIMU HETOUHOCTSIMU HIIN
VIYIIEHUSMU;

3 Gasta - MpaBUIIBLHBIN OTBET C
HE3HAYUTEITLHBIMU OIIUOKAMU;

2 0aja - OTBET ¢ OIIMOKaMU;

1 6at - OTBET ¢ TPyOBIMH OIIMOKAMU;
(0 GaIoB - HEBEPHBII OTBET.

Texymnii
KOHTPOJIb

Hepenaqa JaHHBIX C
METCOCTaHIINHN

10

2 Oauia - MOCTAaHOBKA 344U IS
BBITTOJIHEHHSI TPAKTUYECKOTO 33 JaHUS
4 Ganna - TeMOHCTpAIUs PEIICHHON
3aJja4M, UCTIpaBJIEHUE KOJa T10
PEKOMEHIAINY TIPENOAaBaTelIs;

2 6asta - ohpopMIIEHHE OTUETA;

2 Oajia - OTBETHI Ha BOIIPOCHI 1O
MPAKTUYECKOMY 3a/1aHUI0

OK3aMCH

Texymni
KOHTPOJIb

BzaumoneiictBue
nokaiasHOro MQTT-
cepsep o WiFic
KOHEYHBIM
YCTPOHCTBOM

10

2 Oajia - MOCTaHOBKA 3a7]auul JIJIst
BBITTOJTHCHUS NPAKTUYCCKOI'0 3a1aHUA
4 Oasia - IeMOHCTpaIus PeIIeHHON
3aJ1a4M, UCTIpABICHUE KOJa T10
pEKOMEHAAINU TIPETIo/IaBaTelNs;

2 6anna - ohopMIIeHHE OTYETA;

2 Oajia - OTBETHI Ha BOMIPOCHI IO
MIPAKTHYECKOMY 33 JaHHUIO

OK3aMCH|

Texymui
KOHTPOJIb

OxpanHas cucrema

10

2 Oajuia - MOCTaHOBKA 3aJ1auMl JIJIsl
BBITTOJIHEHHSI TPAKTUYECCKOTO 33 JaHHS;
4 Oasuia - 1eMOHCTpaLUs PEILIEHHON
3a]1a4M, UCTIPABJIICHUE KOJIa 110
PEKOMEHJAIMY TIPENoAaBaTelis;

2 6anna - ohopMIICHHE OTYETA;

2 Oajuia - OTBETHI Ha BOIIPOCHI T10
MPAaKTUYCCKOMY 3a/IaHUIO

DK3aMCH

Texymnii
KOHTPOJIb

YMHBIE XaJr03u

10

2 OaJya - TOCTaHOBKA 3a7a4yy JUIst
BBITIOJIHEHHS TPAKTUYECKOTO 33 JaHHS
4 Ganna - 1eMOHCTpAIUs PEIICHHON
3aJ1a4M, UCTIpaBJICEHUE KOJa 110
PEKOMEHIAIMY TIPENOAaBaTels;

2 6ayna - ohopMIIEHHE OTUETA;

2 GaJia - OTBETHI Ha BOIIPOCHI 10
MPAKTUYECKOMY 3a/IaHUI0

OK3aMCH|

IIpome-
JKyTOYHAas
arTecTanus

DK3aMeHAIMOHHAS
pabora

15

DK3aMeHaIMoHHast paboTa MPOBOAUTCS
B mucbMeHHOU popme. CTyneHTy
BbIJIaCTCsl OMIIET, cofepKamuii 3
BOIpoca u3 nepeyHs. Ha BeinmonHeHne
paboThl oTBOIUTCS 1 yac.
[IpenogaBarens npoBepseT
BBHITIOJTHEHHYIO Pa0oTYy.

OTBETHI Ha KaXbIil BOITPOC
OLIEHUBAIOTCS N0 NATHOAIIILHON
CUCTEME.

5 6aJIOB - IPAaBUJIbHBIN OTBET;

ODK3aMCH




4 Gasia - mpaBUIBHBIN OTBET C
HE3HAYUTEIIbHBIMU HETOUHOCTSIMU HITN
VIYIIEHUSMU;

3 Gajta - MpaBUIIBLHBIN OTBET C
HE3HAYUTEITLHBIMU OITNOKAMU;

2 0aja - OTBET C OIIMOKaMU;

1 6at - OTBET ¢ TPyOBIMH OIIMOKAMU;
(0 GasIoB - HEBEPHBII OTBET.

bonyc

ITomaya 3asBKH Ha
koHKypc YMHIUK.
[Ty6nukanus crarei
10 TEME
JUCLUTIIIUHBI.

15

5 0aIoB - 3a K&XIYIO CTAaThlO, HO HE
Ooiee 15 Gamos;

10 6amtoB - 3a To/1avy 3asiBKH HA
koHKypc YMHUK;

15 6anoB - 3a BBIXOA 3asiBKU B (hrHAT
koHkypca Y MHUK, nonroroska
MPE3EHTAIMU K OYHOM 3allNTE;

3a4CT

10 6 bonyc

Ilomaua 3asBKU Ha
koHKypc YMHIUK.
[Ty6nukanus crareit
10 TEME
JUCLUIIINHBL.

15

5 6aoB - 3a KaXKIYI0 CTaThlO, HO HE
Oomee 15 Gamos;

10 6amioB - 3a oy1avy 3asiBKU HA
koHKypc YMHUK;

15 6anioB - 3a BBIXOA 3asiBKU B (hrHAT
koHKypca Y MHUK, nonroroska

OK3aMCH|

[IPE3CHTAIMU K OYHOM 3aIUTE;

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHON
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUS

9K3aM€CH

[Ipu ouleHuBaHUM PE3yabTATOB YUEOHOU AESITEIBHOCTH
oOyyarouierocs no AMCUUILIIMHE UCIIONb3yeTCs OauIbHO-
peUTHHIOBask CUCTEMA OLIEHUBAHUS Pe3yJIbTaTOB YueOHOH

nesitenbHOCTH oOyuaromuxcs (ITonoxenne o BPC yTBepxkaeHo
npukazoM pekropa ot 24.05.2019 . Ne 179, B pegakuuu npukasa
pekropa ot 10.03.2022 . No 25-13/09). Onenka 3a TUCIUTIITUHY

(dopmMHpyeTCsl Ha OCHOBE MOYYEHHBIX OLIEHOK 32 KOHTPOJIBHO-

PEUTHHIOBBIE MEPONPUATHUS TEKYIIEro KOHTPOIsl. OTINYHO:

Benunuuna peittunra oOyyaromerocs mo gucuuruivae 85...100 %.

Xopormo: Benmnunna peiiTiHTra 00y4aronierocs mno AUCIUIUIHHE

75...84 %.YnoBnerBopurenbHO: BennunHa peituHra

B cooTBeTCTBUH

obyuarorierocs o auctumnae 60...74 %. HeynosnerBoputensHo:|c . 2.5, 2.6

Benunuuna peiitunra oOyyaromnierocs o gucuuruiuge 0...59 %.
Ecnu cTynieHT He comTaceH ¢ OIEHKOM, TOJIyYEHHOU 10
pe3yJibTaTaM TEeKYIIEro KOHTPOJIsA, CTYACHT MPOXOJUT MEPOIIPUSTHE
HpOMe)KYTOLIHOﬁ arTeCTaliuu B BUJC TCCTUPOBAHUA. TGCTI/IPOBaHI/Ie
npoBoautcs B cucteme edu.susu.ru. TecT conepxut 20 BOIIPOCOB.
Ha Brinonuenue Ttecra naerca 30 muHyT. B 3TOM ciydae orieHka 3a
JUCHUIUITMHY PACCUUTHIBAETCS HA OCHOBE MOJTYUYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTUHTOBBIE MEPOIIPUATHS TEKYILLErO KOHTPOJIS U
MPOMEXKYTOUHOU arTectanuu. OUKcanys pe3yabTaToB y4eOHOM
ACATCIIBHOCTH IO AUCHUINIMHE IIPOBOAUTCA B J€HBb 9K3aMCHA IMPU
JTUYHOM MPUCYTCTBUU CTYJICHTA.

[lonoxxenus

3a4CT

[Ipu orieHMBaHUM PE3YABTATOB YUEOHOU NEATEIBHOCTH
00y4aromierocs mo AUCIUILIAHE UCTIONb3yeTCs 0alIbHO-
pEUTHHIOBasE CUCTEMA OILIEHUBAHUS PE3yabTaTOB YUeOHOM

nesitenibHOCTH oOyuaromuxcs (ITonoxenne o BPC yTBep:xkaeHo

B cooTBeTcTBUU
c . 2.5,2.6
[Tomoxxenus




npuka3oM pektopa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 r.No 25-13/09). Onenka 3a TUCIUIUIAHY
(dopmMHpyeTCsl Ha OCHOBE MOTYYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHIOBBIE MEPONPUATHUS TEKYIIETO KOHTPOJIS. 3a4TeHO:
Benunuuna peiitunra odyyaromerocs mo gucuuruimae 60...100 %.
Hesaureno: Benmnunna peiiTuHra 00y4aronierocs rno JUCIUILUTHHE
0...59 %. Ecnu cTyneHT He coIviaceH ¢ OLIEHKOMH, ITOJIy4E€HHOM 110
pe3yabTaTaM TeKYyIIero KOHTPOJIsl, CTYAEHT MPOXOAUT MEPOIIPHUITHE
MIPOMEXYTOYHON aTTeCTAllMM B BUJIE TECTUPOBaHMs. TecTUpoBaHUE
npoBoauTcs B cucteme edu.susu.ru. Tect comepxut 20 BOIPOCOB.
Ha Boimonnenue tecta naercs 30 MmunyT. B 3TOM ciiyuae orieHka 3a
JUCHUILTUHY PACCUUTHIBAETCSA HA OCHOBE MOJTYUYEHHBIX OLEHOK 32
KOHTPOJIBHO-PEUTUHTOBBIE MEPOTIPUSATHUS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM arrectaruu. Dukcarus pe3yabTaToB yaeOHOM
JESATENILHOCTH 10 AUCLUIIIIMHE TPOBOANUTCA B IEHB 3a4eTa Ipu
JUYHOM MPUCYTCTBUU CTY/ICHTA.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yueHus

10

OIIK-4

'YMeeT: UCTIOIh30BaTh paclpeielieHHbIC BEIUUCIUTEILHBIC CUCTEMBI,
00J1auHbIe ¥ MOOMJILHBIE TEXHOJIOTHH JIJIS1 pa3pabOTKH MPUIIOKEHUH
"Unrepuera Bemeit" (IoT).

OIIK-4

lMeeT mpakTU4eCKHii OMBIT: oOecreueHust KuoepOe30macHOCTH JUIs
koHEeUHBIX ycTpoicTB "UnTepHera Bemeit" (IoT).

OIIK-5

3HaET: COBPEMEHHBIEC MPOTPAMMHBIE CPEICTBA MOATOTOBKHU
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM TOKYMEHTAIIUH.

OIIK-5

VMeeT mpakTUYeCKUi OMBIT: pa3pabO0TKU AJIEMEHTOB TEXHUYECKOM
TOKYMEHTAIIUU B COOTBETCTBHH C TpeOoBaHMsIMU EUHON CUCTEMBI
KOHCTPYKTOPCKOM JOKyMEHTaluu U EAMHO# cucteMoil mporpaMMHOM
TOKyMEHTAIUH.

[1K-2

3HaeT: MeTOobl OpraHu3ayu HHPpacTpykTypsl "MHTEepHeTa Bemeit"

(IoT), BKiTrOYast IPOTOKOJIBI CBSI3HU, APXUTEKTYPY KOHEUHBIX YCTPOUCTB,

CEHCOPHBIE YCTPOUCTBA.

[1K-2

MMeeT npakTUYeCKUH OIBIT: MPOTOTUIUPOBaHUs [0T-yCcTpoiCTB ¢
Mukpokomnbrorepamu Samsung ARTIK, cencopamu u MmoaymnsimMu
0ecTpOBOAHOMN CBSI3H.

[1K-5

3HaeT: MeTo/Ibl cOOopa M aHaIM3a JaHHBIX ¢ ycTporcTB [oT.

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecniedeHue TUCIMIITIMHBI

IleuaTnasi y‘lEﬁHO-MeTOIll/IquKaSI AOKYMCHTAIlUA

a) ocHo8Has

aumepamypa.
He nipenycmorpena

6) OononHumenbHas IUmepamypa:

He npenycmotpena

6) ome4yecmeeHHble U 30py6€9fCHbl€ IHCYPHAJIbL NO aucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:




He npenycMoTpenbt

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.

l.

Ymusii ropon [oT

U3 HUXx. yqe6H0-MemoduueCKoe obecneverue camocmosmenbHou pd60n’Ibl cmydeﬂma:

1.

YMmusii ropox [oT

3JICKTpOHHaH yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Ne Brn beeypea s Bubnuorpagpuueckoe onrcanue
JIUTEpaTypbl AIIEKTPOHHOMN
bopme
JlyoxoB, U. C. Pemenue npakTudeckux 3aa4 Ha Oaze
DJIEKTPOHHO- TEXHOJIOTUH MHTEpHETA Bellel : yueoHoe nocobue / U. C.
OcHOBHAs OnOIMoTEeUHAS Jly6xos, I1. C. Cramesckuii, . H. flkoBuna. —
1 Teparypa cucTtema HoBocubupck : HI'TVY, 2017. — 80 ¢. — ISBN 978-5-7782-
W3/1aTeNIbCTBA 3161-0. — TekcT : anekTpoHHBIH // JIaHb : SIEKTPOHHO-
Jlann OoubnuoTeyHas cucrema. — PexxuM JocTyna: sl aBTOpHU3.
nosib3oBareneil. https://e.lanbook.com/book/118206
TexXHONIOTHH CO3aHMsI HHTEIUIEKTYyallbHBIX YCTPOUCTB,
DHEKTPOHHO- MOJIKJIFOUYEHHBIX K MHTEPHET : yueOHoe mocodue / A. B.
[Ipuemsiies, B. H. Kpyros, B. A. Tpesus, O. A.
OoubnroTeuHas
b OcHoBHas cHCTeMa KopmakoBa. — 2-e uzg., crep. — Cankr-IletepOypr : Jlanp,
TUTEpaTypa I — 2018. — 100uc. — ISBN 978-5-8114-2310-1. — Tekcr :
Mo DIIEKTPOHHBIH // JIaHb : 2IeKTpOHHO-OUOIMOTEYHAs CHCTEMA.
— Pexxum mocTyma: 1uist aBTOpuU3. TOIb30BaTEINeH.
https://e.lanbook.com/book/103911
EKTPOHHO- [Tetun, B. A. Co3nanne ymHoro noma Ha 6a3e Arduino / B.
e A. Ilerun. — Mocksa : JIMK Ilpecc, 2018. — 180 c. —
3 OcHoBHas cHCTeMa ISBN 978-5-97060-620-9. — TexcT : aneKTpoHHbI // JIaHb :
nmuTepaTypa I— DIIEKTPOHHO-OMOINOTEYHAS cncrema. — Pexum noctyma:
Mo LTSI aBTOPU3. TIOJTB30BATEIICH.
https://e.lanbook.com/book/107890
eKTpOHHO- JIn, H; Apxurekrypa HHTEPHETa Bewedt / I1. JIu ; mepeBon ¢
- anmumiickoro M. A. Paiitman. — Mocksa : JIMK Ilpecc,
OcHoBHas 2019. — 454 ¢. — ISBN 978-5-97060-672-8. — TekcrT :
4 cucreMa .
muTeparypa I — DIIEKTPOHHBIN // JlaHb : 3H€KTpOHHO-6I/I6J'II/IOT€‘-IP£a$I cucrema.
Mo — Pexxum moctyna: 11t aBTOpuU3. TOJIb30BaTeNeH.
https://e.lanbook.com/book/112923
eKTpOHHO- Fanrapn,.C. Hurepner Beweit: bynyiee yxe 3'IIGCB / C.
e ['punrapna ; nepeBox M. Tpoienko. — MockBa : AnbIiiHa
5 JlonoHUTENBHAS cHCTeMa [TaGnumiep, 2016. — 188 c. — ISBN 978-5-9614-5853-4. —
muTeparypa 3 TATETBCTRA TexcT : aneKTpoHHBIH // JIaHb : AEKTPOHHO-OMOINOTEUHAS
Tams cuctema. — Pexxum goctyna: Juisi aBTOpH3. MOJIb30BATEIICH.
https://e.lanbook.com/book/87981
Makapos, C. JI. Arduino Uno u Raspberry Pi 3: ot
DIEKTPOHHO- CXEMOTEXHHKHU K UHTEPHETY Belieil : pykoBoacTso / C. JI.
MeTonuyeckue OubIMOTeUHAS MakapoB. — Mockasa : JIMK Ilpecc, 2018. — 204 c. —
6 [mocoOus st cucreMa [SBN 978-5-97060-730-5. — TekcT : anekTpoHHbIH // JIaHb :
[peroiaBaTes U37aTeIbCTBA QIIEKTPOHHO-O0MONIMOTEeYHas cucteMa. — PexkuM foctyna:
Jlanb IJI1 aBTOPU3. MTOJIB30BATEIICH.
https://e.lanbook.com/book/116131




D EKTDOHHO- AntTH, C. UHTEpHEeT Bemiei: Buaeo, aynuo, kommyraius / C.
MeToauueckue o 6J'II/II())TGIIHa$I AntTu. — Mocksa : JIMK Ilpecc, 2019. — 120 ¢. — ISBN
7 MoCcoOus st ccTeMa 978-5-97060-761-9. — TexkcT : anekTpoHHbIH // JIaHb :
CaMOCTOSITEJIbHOM A ATeILC TR QIIEKTPOHHO-O0MONIMOTEeYHas cucteMa. — PexxuM focryna:
paboThI CTyIeHTa HaHHL [UIsL aBTOPU3. TI0JIb30BaTENEN.
https://e.lanbook.com/book/123717
Mypowmues, /1. . Unrepuer Beweii: Beenenue B
JEeKTPOHHO- nporpaMMupoBaHue Ha arduino : yueOHO-MeTOIUECKOe
MeToauueckue
ocoBHSL LIS OubIMoTeYHas nocobue / JI. 1. Mypomues, B. H. IlImarkoB. — CaHkT-
8 . . cucreMa [TerepOypr : HUY U'TMO, 2018. — 36 c. — Teker :
CaMOCTOSITEJIbHOM .
M3/1aTeIbCTBA 2IIeKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
paboTHI CTy/IEHTa . N
Jlanb — PexxuM ocTyna: Uit aBTOpU3. OJIb30BaTeNeil.
https://e.lanbook.com/book/136448
buprokoB, A. A. YMHbIE ycTpolicTBa 6€3011aCHOCTH Ha
DJIEKTPOHHO- .
MeTtoauueckue UG Ot HAS MUKpoKoHTpoiuiepax Atmel / A. A. buprokoB. — Mockaa :
9 MOCOOHS ISt cHCTeMa JIMK Ilpecc, 2017. — 162 ¢. — ISBN 978-5-97060-558-5.
CaMOCTOSTEIbHOU — TekcT : anekTpoHHbIH // JIaHb : 3neKTpoHHO-
U37aTeIbCTBA
paboThI CTy/IEHTA Tans O6ubnuoTeyHas cucrema.. — PexxuM goctyna: Jisi aBTOpu3.
nosb3oBateneil. https://e.lanbook.com/book/100901

IlepeueHs MCTIONIB3yEMOTO IPOrPAMMHOIO 00ECTIEUEHHUS:

1. Arduino LLC-Arduino IDE(6eccpouno)
2. Canonical Ltd.-Ubuntu(6eccpouHo)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUITHHbI

No OcHoBHOE 000py/IOBaHUE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun 3ansaruit ayz_l IpeayCTaHOBJIEHHOE MPOrpaMMHOE 0OecIieueHHe, UCTIONb3yeMOoe JUIs
Pa3TUYHBIX BHJIOB 3aHSATHI
[IpakTnueckue 804 |KoMIIOHEHTHI /17151 NPOEKTUPOBaHuUs ycTpoiicTB IHTEepHETa Bellel,
3aHATHUS U CEMUHApHI [(30) [KOMIIBIOTEpHAS TEXHUKA




