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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmMupoBaHUE TEOPETHUYECKUX M MPAKTHUYECKUX HABHIKOB MO pa3pabdOTKe HaJEKHBIX,
KauyeCTBEHHBIX cucTeM Ha 06a3e [oT ycTpoiicTB ¢ MpUMEHEHHEM COBPEMEHHBIX TEXHOJOTHM
[IPOrpaMMHUPOBAHUS.

1.2. 3agauy AUCHUILIUHBI

1. CopmupoBaTh U pa3BUTh TEOPETHUCCKUE 3HAHUS OCHOBHBIX METOJIOB IIPOTPAMMHUPOBAHHS.

2. Tlomy4uTh paKTUUECKUE HABBIKK BHIOOpA U MPUMEHEHHS TEXHOJIOTHH TPOTPaMMUPOBAHUS IS
3a/1a4 aBTOMaTU3aIui 00paboTKH HHGOPMAITIH.

3. ChopmupoBarh NMpenCcTaBICHUE O TEXHOJOTHUAX HCIOIL3YIOMUXCS TMPU MOCTPOCHUU CHCTEM
HNurepnera Benieit.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok gucuumna: @T/l. dakynpTaTUBHBIE JUCUUILIMHBL.

Hnnexce puciummmas: GTJ1.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-2. Cniocoben OIIK-2.1. 3naer MIPUHIIMAITBI IIOCTPOSHUS CHCTEM Ha 0ase

pa3zpabaThIBaTh COBpPEMEHHBIC IoTycTpoiicTB, a TaKkKe CIIOCOOBI UX

OpUT'MHAJIbHBIE UH(POPMALIMOHHO- 3¢ PEeKTUBHON peann3anuu

AITOPUTMBI U KOMMYHHKAITHOHHBIC U

MIPOrPaMMHBIC CPEJICTBA, |MHTEIICKTYabHBIC

B TOM YHCIIE C TEXHOJIOTHH,

UCTIOJIb30BaHUEM WHCTPYMEHTAIILHBIC CPEJIbI,

COBPEMEHHBIX IPOrPaMMHO-TEXHUYCCKHE

WHTEIICKTYaJTbHBIX 1aTGOPMBI JJIs PEIICHUS

TEXHOJIOTHH, 1151 npodeCCHOHATBHBIX 33124

peHcHusA OIIK-2.2. Ymeer dbopmupoBaTh TpeOOBaHUS U pa3padbaTHIBAThH

PO(ECCHOHAIBHBIX 000CHOBBIBAThH BHIOOD crienupuKanuu sl IPOEKTHPYEMOI CUCTEMBI

3a1a9 COBPEMEHHBIX Ha 0a3e loTycTpoiicTB; mianupoBath
nH(pOpMaITMOHHO- pa3paboTKy CII0KHOM cucTeMbl Ha O6a3e [oT-
KOMMYHHUKAITHOHHBIX U YCTPOWCTB; MPOBOJAUTH BBIOOP 3 (HEKTUBHBIX
MHTEJJIEKTYalTbHBIX CIoco0OB pealin3alnuy CTPYKTYp CUCTEMBI Ha

TEXHOJIOTHH, pa3pabaTeiBaTh |0a3e [oTyCTpoiCTB Npu pemeHnn
OpUTHHAIbHBIC IPOTPAMMHBIE |TTPOPECCHOHATBHBIX 33/1a4.
CpeICTBa ISl PEIICHUS
podeCCHOHAIIBHBIX 337124

OIIK-2.3. Bnageetr MeToaMu |HaBBIKAMHU pa3pabOTKH, JOKYMEHTHPOBAHUS,
pa3pabOTKU OPUTHHAIBHBIX | TECTHUPOBAHUS M OTJIA/IKU CUCTEM Ha Oa3ze
IIPOrPaMMHBIX CPEICTB, B TOM |loTycTpolCTB B COOTBETCTBUU C

YHCIIe C UCTIOJIb30BaHUEM COBPEMEHHBIMH TEXHOJIOTHSIMHA U METO/IaMHU
COBPEMEHHBIX pa3paboTKy;

UH(POPMALIMOHHO-

KOMMYHHUKAI[UOHHBIX U

MHTEJUIEKTYaJIbHBIX

TEXHOJIOTH, ISl PeILICHUS
npodeccuoHaNbHBIX 3a7a4

IMpodeccuonanbHbIe KOMIIETEHIIUH
4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YaCcOB,

Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroimuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH ITUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smmmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4SOHOM eITeIbHOCTH

Bcero CemecTtpsbl

Buybl yueOHol esTeIbHOCTH
4acoB |1 cemectp|2 cemecTp

KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 72 36 36
npenojaaBareJieM, BCEro

JlaGopaTopHblie 3aHATHS 36 36

Kypcosas pabota 36 36
CamocrosiTeibHAas padoTa 00y4alOMUXCcs, B T.4. KOHTAKTHasI 108 72 36
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npernoaasarejieM, Bcero

[ToaroroBka k 3auery 10 10
[ToaroroBka k 1abopaTopHOiil paboTe, HaNMCaHUE OTYETa 57 57
IToaroTroBka K TECTUPOBAHUIO 5 5
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Hanucanue otuera no KypcoBoii pabore 36 36

Oo0mast Tpy10eMKOCTH (B Yacax) 180 108 72

Oo0mas TpynoemMKkocThb (B 3.e.) 5 3 2

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

JIa6. | Kypc. | Cam. Beero tacos dopmupyemsbie
HasBanus pa3nenoB (Tem) TUCHUTLTAHBI (6e3
pab. | pab. |pab., d KOMTIETCHITNH
9K3aMEHa)
1 cemecTp
1 MOHUTOPHUHT BIAKHOCTH U 7 - 14 21 OIIK-2
TeMIepaTypsl Ha (papMareBTUYECKOM
CKJIa/ie
2 CucreMa KOHTPOJIS U yIIpaBiIeHUS 7 - 14 21 OIIK-2
JIOCTYTIOM
3 AnmantuBHOE OCBEIeHHE B oduce 7 - 14 21 OIIK-2
4 YMHBII MyCOpHBI KOHTEHHED 7 - 14 21 OIIK-2
5 YMHas teruia 8 - 16 24 OIIK-2
Hroro 3a cemectp| 36 0 72 108
2 cemecTp
6 Pa3paboTka HHIUBUAYATHHOTO MTPOEKTA - 36 36 72 OIIK-2
Ha 0a3e TexHonoruii lHTepHera Bemei
Hroro 3a cemectp| 0 36 36 72
Urtoro| 36 36 108 180

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. TIO JEKIUSIM)

HasBanus paznenos (Tem) Coneprkanue pa3iesioB (Tem) Tpynoemxocts dopMupyembie
JTUCIUTUTAHBI JTUCIUIUIAHBI (B T.4. TIO JIEKIUSIM) (7eKIMOKHEIC KOMIIETEHIINH
3aHATHSA), 4
1 cemecTp
1 MonutopuHT BiaxHOCTH |V3ydeHue ocoOeHHOCTEH paboThI C - OIIK-2
U TeMIIepaTypsl Ha MK. Anain3 TEXHHYECKOTO 3aJaHusl.
dapmaneBTHUecKOM cKiane |PaboTa ¢ maTynkamMu KIMMAaTHIECKUX
apaMeTpoB
Htoro -
2 Cucrtema KOHTpPOJIS U Nzyuenue ocobeHHocTeit paboThl C - OIIK-2
yIIPaBJICHUSA AOCTYIIOM MK. AHanu3 TEXHUYECKOTO 3a/1aHusl.
Pabora ¢ perne u TpaH3UCTOpaMHU.
Peanuzanus Ko10BOro 3aMKa
Hroro -
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3 AnantuBHOe ocBenieHue B | I3yuenne ocoOeHHOCTElH paboTHI C OIIK-2
oduce MK. AHanu3 TEXHUYECKOTO 3a/1aHusl.
Pabota ¢ naTunkamMu OCBEIIEHHOCTH.
Nzyuenne npotokona MQTT
Hroro -
4 YMHBII MyCOPHBIN N3yuenne ocoOeHHOCTEH pabOTHI C - OIIK-2
KOHTEIHep MK. AHanu3 TEXHUYECKOTO 3a/IaHusl.
Pabora ¢ 001ayHBIMU cepBUCAMU
Hroro -
5 YMHas Terumia Pazpabotka T3. Beibop cTeka - OIIK-2
TEXHOJIOTHIl. AHAJIN3 TEXHUYECKOTO
3agadus. Pabora ¢ marunkamu
KJIUMaTHYECKUX MapaMeTpoB
Hroro -
Hroro 3a cemectp -
2 cemecTp
6 Pazpabotka PazpaboTka HHAMBHYaTIBHOTO - OIIK-2
WHANBUIYAIBHOTO TIPOEKTa |MPOEKTa Ha Oa3e TEXHOIOTUN
Ha 0a3e TeXHOJIOTuit Hurepnera Beeit
NHurepHerTa Been Hroro -
Hroro 3a cemectp -
Hroro -
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
He npenycMoTpeHo y4eOHBIM IIaHOM
5.4. JlaGopaTopHble 3aHATHS
HaumenoBanue 1abopaTopHbIX pabOT NpHUBEACHO B TadiuIe 5.4.
Tabmuna 5.4 — HaumeHnoBaHnue 1a60paTOpHBIX padboT
Hazpanus paznenos (tem) HanmeHnoBanue 1abopaTopHBIX T dopmupyemsbie
TUCIIUILINHEI pabot PY/IOCMKOCT, | KOMIIETEHIINHT
1 cemecTp
1 MOHUTOPUHT BIAXHOCTH U | MOHUTOPUHT BIAXHOCTH U 7 OIIK-2
TEeMIIEpaTypbl Ha TEMIIEPaTyphl HA
(dapMaleBTUYECKOM CKIIaJIe (dhapManeBTUYECKOM CKIIae
Uroro 7
2 CuctemMa KOHTPOJIA U Cucrema KOHTPOJISI U 7 OIIK-2
yOpaBlIeHUs TOCTYIIOM yIOpaBlIeHUs T0CTYIIOM
Uroro 7
3 AaIITUBHOE OCBEIIECHUE B AanTHBHOE OCBEILIEHNUE B 7 OIIK-2
oduce oduce
Hroro 7
4 YMHBII MyCOpPHBII YMHBII MyCOpPHBII KOHTEIHED 7 OIIK-2
KOHTEWHEep Uroro 7
5 YMHag temnna VYMHag Terminna 8 OIIK-2
Uroro 8
Uroro 3a cemectp 36
Hroro 36
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5.5. KypcoBas pa6ora

ConepxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayAUTOPHOU pabOThl U (popMuUpyeMble KOMIETEHIUH B
paMKax BBINIOJIHEHHUS KypCOBOI pabOThI MpeACcTaBlIeHbI B TabmuIe 5.5.
Tabmuma 5.5 — ConepkaHue KOHTAKTHOW ayIMTOPHOM pabOThI U €€ TPYJ0EMKOCTh

ConeprkaHne KOHTAaKTHOM ayTMTOPHON PabOTHI TpynoemkocTb, 4 PopmHpyemble
KOMIIETEHIIUU
2 cemecTp
DopMyNIMpPOBaHUE U BblIaua 3aJaHUs HA KYPCOBOM MTPOEKT 2 OIIK-2
KoppekTupoBka u yTBepKA€HUE TEMAaTUKH KYPCOBBIX 2 OIIK-2
IIPOEKTOB
Cornacosanue T3 4 OIIK-2
Pa3paboTka npoToTrIia KOHEYHOTO YCTPONCTBA 8 OIIK-2
Pa3paboTka cepBepHOIl YacTH CUCTEMBI 8 OIIK-2
Pa3pa0oTka KIMEHTCKOI YacTu CUCTEMBI 8 OIIK-2
3ammra npoexra 4 OIIK-2
Hroro 3a cemectp 36
Hroro 36

[IpumepHas TemaTHKa KypCOBBIX padoT:
Cucrema KOHTPOJIS YIIMYHOTO OCBEIIECHHUS
YMHBIN MarazuH

RGB-noacsetka ajist opkectpa

[Touck ckoTa Ha OTKPBITON MECTHOCTH
OnTtumu3anus OXJIaxIeHUs B CEPBEPHOM
Cucrema 111 CHOPTUBHBIX COPEBHOBAHMI
YMHBIN yien

YMHbBIE CIOPTUBHBIE CHAPSIIbI

Kopmymika ajist ntun

YMHBIN KypsATHUK

. YMHas peioanka

. OmenHuK y1s TOMCKa MPOIMAaBIINX KUBOTHBIX
. Yoexuine mia 0e310MHBIX KOIIEK

. 3mepenue )KU3HEHHBIX MTOKAa3aTeNIed KOPOBBI
. YwmHbIi cBeTOdOp

. YMHBIU PEKJIIAMHBIN IIUT

[a—
SOk WD =

— e
AN DN AW~

5.6. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU PECTABIICHBI B

tabiuue 5.6.

Ta6ymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBIC KOMIIETECHITUN

HasBanus paznenoB | Buael camocrositensHoil | TpynoemkocTs, | @opMupyemsbie DopMbl
(TeM) AMCUUTIITMHBI paboThI q KOMIIETEHLINN KOHTPOJIA
1 cemecTp
1 MonuTopuHr [TogroroBka k 3auety 2 OIIK-2 3auér
BJIAKHOCTH 1 [ToaroroBka k 11 OIIK-2 JlaGopaTopHas
TEMIICpATypbl HA naboparopHoii padore, paborta
(papmaneBTHYECKOM HanMcaHue OT4eTa
CKmane [ToAroToBKa K 1 OIIK-2 Tectuposanue
TECTUPOBAHUIO
Hroro 14
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2 Cucrema koHTpos v |[loaroroBka k 3auery 2 OIIK-2 3auér
yupaBiacHUs JOCTYIIOM | [[oaroroBka K 11 OIIK-2 JlabGopaTopHas
nmabopaTopHoOi pabdoTe, paborta
HamucaHue oT4yeTa
IToaroroska k 1 OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 14
3 AnanTtuBHOE [ToaroroBka k 3auety 2 OIIK-2 3auéT
OCBEILCHHE B Orce ITogroroska k 11 OIIK-2 JlaGopatopHas
nabopaTopHOi paboTe, pabota
HalMCcaHue oTyeTa
IToaroroBka x 1 OIIK-2 TectupoBanue
TECTHPOBAHUIO
Hroro 14
4 Ymubiii mycopHblii  |[loaroroska k 3auery 2 OIIK-2 3auér
KOHTEHHEP IToaroroBka k 11 OIIK-2 JlaboparopHas
nabopatopHoit padore, pabora
HalycaHue oT4yeTa
IToaroroBka x 1 OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 14
5 YmHad remmna [ToaroroBka k 3auery 2 OIIK-2 3auét
[ToaroroBka k 13 OIIK-2 JlaGopaTopHas
nabopatopHoii padore, pabora
HamucaHue oT4yeTa
IToaroroska k 1 OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 16
Hroro 3a cemectp 72
2 cemecTp
6 Pazpabotka Hanucanue otuera no 36 OIIK-2 Kypcosas
MHAUBUYaIbHOIO KypcoBo pabore pabora, Otuet no
poeKkTa Ha 0ase KypcoBOiil paboTe
TEXHOJIOTHIA
NurepHeTa Been Hroro 36
Hroro 3a cemectp 36
Hroro 108

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, ((OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATHI
dopmupyembie Bunbl yueOHoM fesTenbHOCTH
@OpMBI KOHTPOJISA
KOMIIETEHIINH JIa6. pab.|Kypc. pab.|Cam. pab.
OIIK-2 + + 3auért, Kypcosas pabora, JlabopatopHas

pabota, OTueT 1o KypcoBoit padoTe,
TectupoBanue

CornacoeaHa Ha noptane Ne 74342



6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIEe OLEHKH

o N MakcuManbHbBIH 0alt
MakcumanbHbIN MakcumanbHbIi
3a MepUO MEXY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y10 KT ¢ OaJLI 3a IeproI
2KT u Ha xoHel CeMecCTp
Hayaja ceMmecTpa mexnay 1KT u 2KT
ceMmecTpa
1 cemecTp
3auér 0 0 30 30
JlaGopaTtopHnas pabota 15 15 25 55
TectupoBaHue 5 5 5 15
Hroro makcumym 3a 20 20 60 100
epuo.I
Hapacratomum utorom 20 40 100 100

bannbHble oLleHKH ISl KypcOBOM paOoThI MpecTaBiieHbl B Tabnuie 6.1.1.
Tabmuma 6.1.1 — banibHble OLIEHKHU JJIs1 KYpCOBOM paboThI

. . | MakcumainbHbI#i Oamt
MakcumanbHbII MaxkcumanbHbII
3a IEPUOJ MEXKITY Bcero 3a
@DopMbI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0asut 3a mepuos
2KT u Ha xoHeI CEMECTD
HayaJjla ceMecTpa mexay 1KT u 2KT
cemecTpa
2 cemecTp
Ot4er 1o KypcoBoi 20 30 50 100
pabote
HToro MmakcumyM 3a 20 30 50 100
epHoL
Hapacratomum utorom 20 50 100 100

6.2. IlepecueT 0a/1.10B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoOB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTaBICH B TabmuIie 6.2.
Ta6mmia 6.2 — Ilepecder OasIOB B OIEHKH 32 TEKYIIHH KOHTPOJIb

banibl Ha aTy TEKyIero KOHTPOIs Onenka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% ot MakcuManbHOM cymMMbl 6aiioB Ha aaty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. [lepecuer cyMMbI 02J1JI0B B TPAAUITMOHHYIO M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbI 0amioB B TPAJUIIMOHHYIO U MEXIYHAPOJAHYIO OIIEHKY MPECTABIEH B TaOIHIe
6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6ainios,
Ouenka YUYUTBIBAET YCIEIIHO CITAaHHBIN Onenka (ECTS)
HK3aMEeH
5 (oT4YHO) (3a4TEHO) 90 - 100 A (OTJIIMYHO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTENIBHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. JIn, I1. Apxurextypa uarepaeta emiei / [1. JIu ; mepeBon ¢ anrnuiickoro M. A. Palitman. —
Mocksa : JIMK Ilpecc, 2019. — 454 ¢. — ISBN 978-5-97060-672-8. — TekcT : anexkTpoHHbIi // JIans :
3JeKTPOHHO-0MOIMOTEeUHas cuctema. - PexxuM joctymna: i aBTOpH3. MoJib3oBaTeIel [DIeKTpOHHBIH
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/112923.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. buprokoB, A. A. YMHbIe ycTpoiicTBa 0€30I1aCHOCTH HAa MUKPOKOHTpoJuepax Atmel / A. A.
buprokos. — Mocksa : JIMK IIpecc, 2017. — 162 c. — ISBN 978-5-97060-558-5. — TekcT :
3JeKTpOHHBIN // JlaHb : 37M€KTpOHHO-OMOIMOTEUHas cucremMa. — Pexum noctyna: Ajisi aBTOpHU3.
noJip30Bartesel. [DnekTpoHHslil pecype]: — Pexum nocrtyna: https://e.lanbook.com/book/100901.

2. Maxkapos, C. JI. Arduino Uno u Raspberry Pi 3: oT cXeMOTeXHUKH K MHTEpPHETY Belei :
pykoBoacteo / C. JI. MakapoB. — MockBa : IMK IIpecc, 2018. — 204 c. — ISBN
978-5-97060-730-5. — Tekcr : 2neKTpoHHBIN // JIaHb : 31€eKTpOHHO-OMOINOTeYHas cucteMa. — Pexxum
J0oCTyma: AJs aBTOPHU3. MoJjb3oBaTrelei. [DnekTpoHHBIH pecypc]: — Pexum noctyna:
https://e.lanbook.com/book/116131.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. COOpHHMK METOAMYECKUX YKA3aHHWH ISl BHITOJIHEHUS JOMAITHUX 33IaHUH U CaMOCTOSITEIbHBIX
pabor xypca "loT Axamemus Samsung" [DaexkTpoHHBIH pecypc]: — Pexum ngocrtymna:
https://disk.fb.tusur.ru/iot/independent work.pdf.

2. COOpHHMK METOJMYECKUX YKAa3aHUM JJISI BBITTOJIHECHUS MPAKTUYSCKUX 3aJIaHUH U JJTa00paTOPHBIX
pabor xypca "loT Axamemus Samsung" [DaexkTpoHHBIH pecypc]: — Pexum nocrtymna:
https://disk.fb.tusur.ru/iot/laboratory work.pdf.

3. TlosnoxxeHue o MOPSAAKE BBHIMOJTHEHHUS U 3alUThl HHAUBUAYAJIbHBIX MpoekToB "IT Akanemus
Samsung" [DNnNeKTpOHHBIU pecypc]: — Pexum JpocTymna:
https://disk.fb.tusur.ru/it academy samsung/procedure registration and protection 2020 2021.pdf.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIMYeCKHEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbS U BOCHPUATHSL HHOOPMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa OoTKpHIT gocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaTOPHBIX padoT

JlabopaTopust 3amuThl HHOPMAIMU B cucTeMax VMHTepHeTa Bemieil: yueOHas ayaiuTOpUs IS
NPOBEACHUS 3aHATHH NMPAKTHYECKOTO THIA, ydyeOHas ayauTOpus I NPOBEACHHS 3aHITHH
naboparoproro tuma; 634045, Tomckas obnacte, T. Tomck, yin. KpacHoapmetickas, a. 146, 707 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- UnTepaktuBHas nocka Samsung LH75QBHRTBC/CI,

- Monyns UMDK-RFU apanrepa BHEIIHUX JATYUKOB;

- Moznewm pagunoceru LoRa;

- Moayns UMDK-LIT natunka eCTeCTBEHHOW OCBEILIEHHOCTH;

- Monyns UMDK-THP gatunka Temneparypsl, BIaXKHOCTH, 1aBJICHUs BO3AYXa;

- Monyns UMDK-6FET ynpasnenust Harpy3kaMu IOCTOSIHHOT'O TOKa;

- Uctounuk nuranus 12 B 1,5A;

- Uctounuk nuranus 5B 2A;

- Moayns UMDK-LMT BHEmIHUX TEPMOAATUUKOB;

- Moayns UMDK-SOUND natunka 3ByKOBOT'O JJaBJICHUS;

- Mynstumerp UT-139C;

- YHuBepcanbHas naboparopust Analog Discovery 2;

- UMDK-PIR;

- STM32FODISCOVERY;

- Otnnamounas miara Ha 6aze MCU STM32F051R8T6 (ARM Cortex-MO0), ST-LINK/V;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PabGouee mecTo npenoaBaress.

[Iporpammuoe obecnieueHue:

- OC Ubuntu 16.04;

8.2. MaTepI/IaJ'lI)HO-TeXHI/I‘leCKOC 1 MporpamMmmMHoe o0ecneyeHue A KprOBOﬁ paﬁoTbI

JlaGopaTopus 3amuThel HHGOpManuu B cuctemax MHTepHeTa Bemieil: yueOHas ayauTtopus AJist
NpOBEEHUS 3aHATUN MNPaKTUYECKOrOo THUMA, yueOHas ayaUTOpHUs IS MPOBEACHUS 3aHATUH
naboparoproro tuma; 634045, Tomckas obnacte, T. Tomck, yn. KpacHoapmeiickas, a. 146, 707 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- UnTepaktuBHas nocka Samsung LH75SQBHRTBC/CI;

- Moayns UMDK-RFU agantepa BHEIIHUX TaTYUKOB;

- Moaem paaunocetu LoRa,;

- Moayne UMDK-LIT natunka ecTeCTBEHHOW OCBEIIEHHOCTH;

- Moayns UMDK-THP natuuka temrneparypsl, BIaKHOCTH, JaBJICHUS BO3/1yXa;

- Moayne UMDK-6FET ynpaBneHust Harpy3kaMu MOCTOSIHHOTO TOKa;

- Uctounuk ntmradug 12 B 1,5A;

- UcTtounuk ntmradusg 5B 2A;

- Moayns UMDK-LMT BHeWHUX TEPMOJATUYHUKOB;

- Moayns UMDK-SOUND paTyuka 3ByKOBOTO J1aBJICHUS;

- Mynstumerp UT-139C;

- YauBepcanbHas 1adboparopust Analog Discovery 2;

- UMDK-PIR;

- STM32FODISCOVERY;

- Otnamounas miara Ha 6aze MCU STM32F051R8T6 (ARM Cortex-MO0), ST-LINK/V;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- OC Ubuntu 16.04;

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHONB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba§E2§§;i;ii? (rem) igiﬁ:fggr;;e ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
1 MOHUTOPHHT BIa)KHOCTH U OIIK-2 3auér [Iepeyens BOonpocoB 11t
TEeMIIepaTypbl Ha 3ayera
(papmaneBTHYECKOM CKIIaJe JlabGopaTopHas Tewmbl 1ab0opaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb

TECTOBBIX 3aJaHUN
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2 CucreMa KOHTPOJIS U OIIK-2 3auét [Tepeuens BOIIPOCOB 1Jist

yIpaBiaeHUs JOCTYIIOM 3adera
JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
3 AanTUBHOE OCBEIIEHUE B OIIK-2 3auét ITepeuens BOIIpOCOB 1Jist
oduce 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
4 YmubIi MycopHbIil koHTelHep | OTTK-2 3auér [Iepeuens BonpocoB it
3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
5 YmHuag temmia OIIK-2 3auér Ilepeuenb BOITPOCOB IJ1st
3a4era
Jlaboparopnas Tewmbl 1ab0opaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
6 Pa3pabotka OIIK-2 Ortuer no KypcoBoi |[IpuMepHbIil TepedeHb
WHJVBH]IyaJIbHOTO MPOEKTA HA pabote TEMaTHK KypCOBBIX paboT
6a3e TexHomoruii UHTepHera
Benlei

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE NpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — Illlkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JUCLIUIIIIMHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HaTh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU (pparMeHTapHBIC YMEHUH UIn HABBIKOB WJIN
CYMMBI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 1o o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YAOBJIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATUUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHUE
yMEHHE HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. IIpenmnonoxkum, 4TO Bac MOMPOCHIU CHENaTh CUCTEMY - MOXKAPHYI CUTHAJIU3AIUIO JJIS

(becTuBaNIs aBTOPCKOW MECHU B JIeCy. DHEPronoTpeOIeHHEe CUCTEMBI HE UMEET 3HAUCHUS, TaK
KakK (hecTHBAIb AITUTCS BCETO HEJEII0, M B CIICIYIOIIEM IOy COCTOUTCS B ApyroM mecte. OT Bac
MIOTIPOCHJIH CIIENAaTh CUCTEMY MaKCHUMaJbHO JeméBoil. JlaTunk Ha 6a3ze Kakol MUKPOCXEMBI BBI
BBIOCpETE?

a) SHT21
6) LMTOl
B) LM75

r) BME280

. I[Ipeanonoxum, 4To BaM MOCTaBUJIM 3aJja4y cliejaTh CUCTEMY - aBTOMAaTUYECKUN HHKYOaTop AJist
UbILIAT. [lorpemHocTh U3MEpeHUsl TEMIIEPATYPbl B TAKOW CUCTEME HE JOJKHA npeBbimath 0,3
rpamyca o Ilenbcuro. JlaTunk Ha 6a3e Kakoi MUKPOCXEMBI BBl BBIOEpETE?

a) LMTO1

6) BME280

B) LM75
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r) SHT21
3. Kakas U3 maHHBIX TEXHOJIOTHH CITocoOHA 00pa30BBIBATh CAMOOPTAHU3YIOMIYIOCS SYCHCTYIO
ceTb(mesh-ceTh) Mo ymMo4aHuto, 6€3 JOTOJHUTEIBHBIX YCUITHIA?

a) WiFi
0) ZigBee
B) Bluetooth
r) LoRa
4. Yro o3nauaet HazBanue JSON (JavaScript Object Notation)?
a) bein mpuayman, 4To0bl 100aBUTH K sI3BIKY Java BO3MOXHOCTH CKPUITOBOTO
IPOTPAaMMHPOBAHUS
0) bein yxe B ganpHeleM ajganTUpPOBaH I HYXI s3bika JavaScript, a u3Ha4aabHO

Ha3bIBAJICS M0-JIPYTOMY
B)  MOXKeT HCTIOIB30BaThCs TOJBKO B si3bIKe JavaScript
r)  Hcropuuecku nmosiBuics B si3bike JavaScript 1uisi mepenayu JaHHbIX B IHTEepHETE

5. B kakoMm ¢dopmate coobiieHne 0yaeT uMeTh HaMMEHBIITNH 00bEM, €CITU CUUTATh TOCUMBOJIBHO
IIPU [IPOYUX PABHBIX YCIOBHSX?

a) HTML
6) YAML
B) JSON
r) XML

6. JomycTuMm, 4TO BBl KOHCTPYHpPYETE YCTPOUCTBO, KOTOPOE IOKHO 3HATH O TOM, OTKPBITA JU
nBepb. Kakoit Mexanusm npotokonaa MQTT cTouT ucnosib30BaTh, YTOOBI HOBBIE MTOANMHUCUYUKI
Cpasy y3HaBaJId CTaTyC ABEPU?

a) Retain
6) Network Pipe
B) Last Will
r) QoS
7. Jns gero ucnonb3yetcs mexanusM MQTT, naspiBaemsiii “3aBentanue” (“Last Will”)?
a)  YBeIOMHTbH MOANUCYUKOB O TOM, YTO €CTh Npo0IeMa Ha CTOPOHE U3JIaTelNs
0) OctaBuTh cO00OIIEHNE “0 BOCTPeOOBaHUS ", TO €CTh CHIENATh €r0 JOCTYITHBIM JIJISI HOBBIX
MOJMUCYNKOB
B) ['apanTHpOBaTh JOCTaBKY COOOIICHUS
r)  YBEIOMHTH U3JATENS O IPOOJIEME C CEThIO
8. Uro takoe GPIO?
a)  Peructpsl (aroB TeKyIero cOCTOSHUS mpoiieccopa
06) Peructpsl BBOga-BBIBOJIA OOIIETO HA3HAYCHHUS
B) MHnekcHbIe perucTphl
r)  Peructpsl 3HEProHe3aBUCUMOM IMaMITH YCTPOMCTBA
9. Kakoe npenmyIiiecTBo UMEET pesie, 0 CPAaBHEHUIO C TPAH3UCTOPOM?
a)  CkopocTh cpabaTbIBaHUS
0) IlomHas snexTpudecKas U30JSAIUs OT BRIXOAHOW MOIITHOM HIETIH
B) KowmmaktHOCTB
r)  Mensbmmii ©3HOC
10. Yto HyXHO caienaTh NOAMUCYUKY YTOOBI moiyunTh “3aBemanue” (“Last Will”)?
a)  YcranoButs ¢ar “Last Will”
06) IloamucaTbcs Ha TOMUK C KAYECTBOM OOCITY)KHBaHMS HE HIDKE |
B)  YcranoButh (iar ‘“Retain”
r)  Hwuyero cneunanbHO AenaTh HE HYKHO, TUCbMO MPUIET aBTOMAaTUYECKU
11. TIpeumytiecTBa UCIONB30BaHUS MOCK-0OBEKTOB B TOM, YTO OHH...
a) [To3BousIIOT M30aBUTHCS OT OMIKMOOK KOMMUJIAILUU, CBI3aHHBIMU C MOJKIIOUEHUEM
HECYIIECTBYIOITUX OMOIHOTEK.
0)  3amMInaroT BXOJbI U BBIXOJBI YCTPOUCTBA OT MOJaYu W30BITOUHOTO HANIPSKEHUS, U Kak
CJIEJICTBUE, BBITOPAHHUSI.
B)  YCKOpAIOT TECTUPOBAHME U OTIAAKY CUCTEMBI B CIy4ae, eCl 3aMellaeMblii UMU OOBEKT
CJIMIIKOM MEUIEHHBIN
r)  Ilo3BONSIOT TECTUPOBATH JIOTHKY paOOThI CHCTEMBI B OTCYTCTBHE (PU3NUECKUX OOBEKTOB
12. Jlns yero B HEKOTOPBIX M3 CUCTEM MOHHUTOPHUHTA BJAXHOCTH U TEMIEpaTyphl Ha
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13.

14.

15.

16.

17.

18.

19.

20.

1.

dbapmaneBTUUECKOM CKJIaJe TaTYUKHU B XOJOIUIbHUKE OMYCKAIOTCS B OaHOUYKH, 3aI0JTHEHHBIE
TJIIUKOJIEM?
a)  UroObl 3aUTUTH JATYUKH OT MEXAaHUUECKOTO MOBPEKACHHUS
6)  UtoOBI 3aIIUTUTH JATUYUKH OT TIEPEOXITAKICHHS
B)  YUTOOBI MOBBICUTH YYBCTBUTEIHHOCTh JATYUKOB
r)  YroObl criaaanTh MoKa3aHUs AATYUKA B CIIy4ae OTKPBITUS ABEPIIbI
Jns1 pemieHus Kako# 3a/1auu Bbl TOYHO HE Oy/I€Te UCIIOIb30BaTh TexHooruio LoRa?
a) U3mepeHue TemnepaTypsl T€1a KOPOBbBI
06) CHsATHE TOKa3aHUM IEKTPOHHBIX cueTIMKOB KKX
B) OTcrexuBaHuE MECTONOJIOKEHHUS TPAHCIIOPTA B peaJbHOM BpEMEHU
r)  DKOJOTMYeCKUl MOHUTOPUHT PEKU Ha MPEAMET CIMBA MPOMBILIUIEHHBIX OTX0/I0B
Kax gocturaercs yaukansHOCTh uaeHTHGUKaTopa ycrpoiictBa (DevEUI) B cetsix LoRa?
a) [IpousBoauTenb KOHEUHBIX YCTPOMCTB Ha3HA4YaeT MACHTU(UKATOP M3 JAUama3zoHa
pa3pEMIEHHBIX aPECOB
0) Hwuxkak He mocTUTaeTcs, UISHTU(PUKATOP MOKHO CBOOOIHO MEHSITh
B) [IpousBonutens npuémonepenarynkoB LoRa, xkommanus Semtech, mpucBauBaer
UACHTU(DUKATOP KAXKIOMY YHITY
T) [TpoeKkTupOBIIMK KOHKPETHOM CUCTEMbI HA3HAYAET a/Ipeca yCTPOHUCTBaM
[Touemy He CTOUT AenaTh MEPUOJ ONPOCca JATYMKOB MEHbIIE | MUHYTHI, €CJIH Mbl paboTaeM C
cucremont LoRa?
a)  OrmpaBka U nepechlIka COOOIIeHUI 3aHUMAET CIUIIKOM MHOTO BPEMEHH, TI0O3TOMY 3TO
€o31acT “3aTop” B CETH
06) Ilepuon menee 1 MunyTsl He mogaepkuBaercst RIOT OS
B)  ApXUTEKTypa MUKPOKOHTPOJUIEPA HE TO3BOJISIET HA3HAYUTD MEPUO IPOOHBIM YHCIOM
r) Jlaruuk He ycmeBaeT onudpoBaTh MOKa3aHUs
K xakomy u3 ypoBHei moaenu OS] oTHOCHTCS Takol acrekT, Kak (opMa pa3bEMOB CETEBBIX
Kabeneii?
a)  QDusnueckuit
06) Ilepemaum maHHBIX
B) CerteBoit
r)  TpaHcnopTHBIHA
Kak nmpaBunpHO 3ak0oHYNTH (pasy «Kaxawlii u3 ypoBHe# B 3TadoHHBIX Moaensx OSI wim
TCP/IP...»?
a) Ilepemaér nanHble HaNPSMYIO HA COOTBETCTBYIOUINI YPOBEHb CUCTEMBI-a/IpecaTa
06) OOmaercs co BCEMU YPOBHIMH
B) OOmaeTcs TOIbKO ¢ HUKECTOSIINM U BBIIIECTOSIIIIUM YPOBHEM
r) Ilepenaér nanHble HaNPsMYIO Ha COOTBETCTBYIOUINI YPOBEHb CUCTEMbI-a/IpecaTa
Yrto mpenctaBastor coboit LISTEN, CONNECT, ACCEPT, RECEIVE, SEND,
DISCONNECT?
a)  IIporokomsr
06) CeteBble CITy)ObI
B)  YpoBHU MoOzenHn
r)  IlpumMuTUBEI CIIy )0
Kakoi mpoToko ucronb3yeTcss Ha TpaHCTIOPTHOM ypoBHeE B mpoTokosie MQTT-SN (Sensor

Networks)?

a) UDP

6) UDP-Lite

B) SCTP

r) TCP

B xakom paamonuamnazone padoraer WiFi?
a) 915 MI'ng

06) 108 MI'u

B) 868 Ml

r) 2450 MI'u

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

[Toctpoiite rpaduk MOKa3aHui 1aTYNKa OCBEIICHHOCTH.
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[IpoBeanTe 3KCIEPUMEHTHI: 3aKpOUTE MPOCTPAHCTBO BOKPYT AaTuuka pykoil. [Ipocnenure, kak
OyZeT MEHAThCS OCBEIlleHHOCTh. BuaHo 1 Ha rpaduke netito rucrepesuca?

Uro Oyner, eciu BBI3BaTh mosquitto pub ¢ kimtouom -1?

910 Takoe retain B MQTT?

yTo Takoe «Ilocnennsis Boss u 3aBentanue» (Last Will and Testament 8 MQTT?

[Tpu momomu Node-RED nanenu 3actaButh Artik MuraTe cBeTOIMOI0M (TpaJAMIIMOHHAS 3a1a4a
- arainor Hello World).

7. lpu momomu mexanusma "lIpasun" (Rule) cepBuc mammHHOr0 00y4eHUsI BBECTH HEKOTOPOE
KOJIMYECTBO JAHHBIX B Kaue€CTBE TPEHUPOBOUYHOW BHIOOpPKHU. 3aT€M BBIAATH MpPOTrpamMme
HelpaBUJIbHbIE JaHHbIC, U OHa aBTOMATHUYECKU ONPENEIUT, YTO OHU HE MOMAaaoT B OOBIYHBII
nuana3oH JaHHbIX. [TokazaTk 4To 3TO OyIeT COOTBETCTBOBATH ClIydal0, KOT/la MallliHa yexana u
OKa3aJiach B HOBBIX JJIA c€0s1 KOOpAMHATAX (OTKJIOHUIIACH OT MapIIpyTa).

ISR

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI KYPCOBOH padoThl

. B ueM akTyasnpHOCTb Ballero npoexra?

Kakue TeXxHOJI0ruu UCNoNb3yTCs B BallleM ITPOeKTe?

Kakue npoTOKOJIbI MCHOJB3YIOTCS AJISl B3aUMOJEHCTBHUS MEXIY CEPBEPOM M KOHEUHBIM
ycTpoiicTBOM?

4. Kak obecrieunBaeTcsi MMTaHUE KOHEYHBIX YCTPOUCTB?

5. Kak Bam mpoekT Mo>KHO MOHETU3UPOBAThH?

el S

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

CucremMa KOHTPOJIS YIIMYHOTO OCBEIIECHUS
YMHBIN MarazuH

RGB-noacsetka ajist opkectpa

[Touck ckoTa Ha OTKPBITON MECTHOCTH
OnTtumu3anus OXJIaxIeHUs B CEPBEPHOMN
Cucrema 111 CHOPTUBHBIX COPEBHOBAHMI
YMHBIN yien

YMHbBIE CIOPTUBHBIE CHAPSIIbI

Kopmymika aiist ntun

YMHBIN KypSTHUK

. YMHas peroanka

. OmelHuK 1y TOMCKa MPOIMAaBIINX KUBOTHBIX
. Yoexuine mia 0e310MHBIX KOIIEK
N3MepeHne )KM3HEHHBIX MOKa3aTeleil KOPOBbI
. YwmHbIi cBeTOdOp

. YMHBIW PEKJIIAMHBIN IIUT

._.
SN h WD —

—_ = = = =

9.1.5. Tembl 1a00paTOPHBIX padoOT

MOHHUTOPUHT BIAKHOCTU U TEMIIEpaTyphl Ha (apMalleBTUYECKOM CKIIaJIe
Cucrtema KOHTPOJIS ¥ YIIPABIECHUS TOCTYTIOM

AJanTUBHOE OCBEIICHUE B Orice

YMHBII MyCOPHBII KOHTEHHED

YMHas Tenuna

Nk WD

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliieil caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue AuCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHust TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
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MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMH UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHUMAaHUS U OCBOEHMS MaTepuajia, BbIIENsisi OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMHU, ONIPCACTIAIONIUNMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBEITUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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