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AHHOTaUs

Hucuunnmuna «Kubepdusmueckre cHCTEMbl B DJIEKTPOIHEPIreTUKE» BXOAUT B
00pa3oBaTebHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HarpaBjeHUI0 ToAroToBku/ crnenuanbHOCcTH 13.05.02 «CnenuanbHbie 3JEKTPOMEXaHUYECKUE
CHUCTEMBI» HaIPaBICHHOCTH «DJIEKTPOMEXAaHUYECKUE CHUCTEMBbl CIIEHHAJIBHBIX YCTPOWCTB U
u3aenuity. Jucuumnuna peanusyercs kadempoit «Ne32y.

JlucummiimHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpH  OCBOGHUM  O0OydaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlIieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIECTYIOIINX
KOMIIETCHIIUH:

VYK-3 «CnocobeH opraHu3oBbIBaTh M PYKOBOJIWUTH PaOOTOW KOMaHIIbI, BbIpaOaThIBas
KOMAaHJIHYIO CTPaTEeTUIO JJI JOCTHXKEHUS TTOCTABICHHOW LEITN

I[IK-6  «CrmocoOHOCTh  OLIGHMBATh TEXHHYECKOE COCTOSHUE, TMOJJCpKaHUE |
BOCCTAHOBJICHHE pPAOOTOCIIOCOOHOCTH 3JIEKTPOIHEPTreTHIECKOTO U JICKTPOMEXAHHYECKOTO
000pyIoBaHUs»

Conepxanve AMCHUIUIMHBI OXBAThIBAET KPYr BOMPOCOB, CBA3AHHBIX C OIMNHCAHHEM
KOMIIOHEHTOB KHOEep(U3MUECKOro MPOCTPAHCTBA, MPOTOKOJIBI OOMEHa JaHHBIMH, a TaKkKe
OCHOBBI TEXHOJIOTHI MEXMAIIMHHOTO B3aUMOJICHCTBHUSI.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
yueOHOro Inpolecca: JeKIUH, CaMOCTOsATEIbHAasI paboTa 00yJaromerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOYHASI aTTECTAIUs B (hOopMe 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AMCLHMIUIUHBI COCTaBISET 2 3a4€THBIX E€AMHHUIIBI, (2
yaca.

SI3bIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[Llenbio mpenoaBanust AMCHUILUIMHBI ABISCTCS O0yYCHHE CTYJACHTOB COBPEMEHHBIM TIOHATHSIM U
MOJIXO0JaM K TMPEACTaBICHUIO KUOEep(U3MUECKOro MPOCTPAHCTBA MPEANPUATHUS, MPOTOKOJIAM
oOMeHa JaHHBIMH, a TaKXe CYIICCTBYIOIIMMH OTpPAcJICBBIMU CTaHAapTamMu B cdepe
3EKTPOIHEPIeTUKH.

1.2. JlucuumnuHa sBiseTcs (PaKyIbTaTUBHOW JUCHUIUIMHONW 10 CIEHUATBHOCTH
00pasoBatenbHO ITporpamMMsbl Beiciero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3yueHUs AUCHUIUIMHBI OOYYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETEHIIMIA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) | Kon u HaumeHoBanue Kon u HanMeHoBaHMe HHIMKATOpA
KOMITETCHIUHI KOMIIETCHIINHT JOCTHKEHHS] KOMIIETEHIIUU

VK-3 Cnocoben

OpraHU30BBIBATH U
P . VYK-3.3.2 31ath nudpoBbIe CPeACTBa,
PYKOBOIUTH pabOTOM

YHI/IBepCaﬂbHBIe npeaHa3HauYCHHBIC JIA B3211/IMOI[CﬁCTBH$I C
KOMaH/BbI, BI)Ipa6aTI)IBa$I

KOMITICTCHIIHH JPYTUMHU JIFOJIbMH U BBITTOJTHEHHS KOMaHTHOU
KOMAaHJIHYIO CTPATETUIO
paboThI

JJI1 JOCTUXKCHU A
MOCTaBJICHHOM IelIN

[1K-6 Cioco6HOCTD
OILICHUBATh TEXHUYECCKOE
COCTOSIHUE,
HoJIep)KaHue U
[TpodeccronaabHbIC | BOCCTAHOBIICHHUE
KOMITCTCHIIHH paboTOCIIOCOOHOCTH
AIIEKTPOIHEPTETUUECKOTO
u
HIIEKTPOMEXaHUUECKOTO
o0opynoBaHus

[1K-6.3.1 3HaeT METOIBI U TEXHUYECKHUE
CPEICTBA UCTIBITAHUI M TUATHOCTHKH
AIEKTPOOOOPYIOBAHUS

2. Mecro nucuumianssl B ctpykType OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLUTIINH:

— « Maremarukay,

— « ®u3ukay,

— « Uudopmarukay,

— « IIporpamMmMupoBaHue Ha S3bIKaX BBICOKOTO YPOBHSI».

3HaHUs, TOJy4YEHHbIE NPU HU3YYEHUU MaTepuala JAHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU N3YYEHUU APYTUX JUCHUIIINH:

— « Mukpomnporieccopbl 1 MUKPOKOHTPOJIIIEPHI»,

— « KoMmbproTepHbI€ CETH B 3JIEKTPOMEXAHUUECKUX CUCTEMAX .

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTIENIBHBIX BHAOB Y4eOHOI
paboTHI TTO TUCITUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH 110 CeMecTpaMm) MPeJICTaBICHBI B
Taodmmie 2.

Ta6muma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI
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TpynoeMKocTh 1o

Bun yuebHo# paboThI Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucyunuHl, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHhuie 3anamus, BCETO vac. 17 17
B TOM YHCJIE:
nexuu (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3ansrus  (113),
(gac)

naboparopusie padbotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (dac)

9K3aMeH, (4Jac)

Camocmoamenvnas paboma, Bcero (4ac) 55 55
Buo npomesxcymounoi ammecmayuu: 3auer,

mudd. 3ager, sk3amen (3ager, Judd. 3au, | 3auer 3auer
DK3.%*%*)

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Jexuuu | 113 (C3)| JIP KII CPC
Paszpgenbl, TeMbl AUCLMITUHBL
(dac) (qac) (qac) (dac) (qac)
Cemectp 7

Pazpmen 1. O0mwme nousaTHs kubepPu3nIecKoit CHCTEMBI 1 5
Paznmen 2. O0mre BOIPOCH MPOSKTHPOBAHUS KaK BHUIIA 2 5
UHXECHEPHOU JEeSITEIbBHOCTH
Paznen 3. Pa3paboTka anmapaTHBIX CpeAcTB cOopa u 2 5
NPE/ICTABJICHUsI JAHHBIX B KHOEp(PHU3HMIECKUX CHCTEMax
Paznen 4. [IpoekTupoBanue yIpaBiIsieMbIX HCTOYHUKOB 2 5
MUTaHMS
Paznen 5. PanuouacrorHas uaentudukanus RFID 2 5
Paznen 6. bectipoBoansie cencopHbie cetn WSN 2 5

Pazgen 7. CunTe3 CTpYKTYypHOMATEMaTHYECKUX MOJENIEH
CHCTEM KOHTPOJISI M YIIPaBICHUS OO BEKTaMH
KnOep(HU3NIECcKOro MpoCTPaHCTBA

N
o1

Paznen 8. IIpoexTrpoBanne nupPOBBIX CUCTEM YIPABICHUS

y 1 3)
00beKkTaMu KHOep(hH3NIECKOi CHCTEMBI
Paznen 9. CtanmapTsl U IPOTOKOJIBI NIEpeaun JaHHBIX B 1 5
knbepdu3nuecKoi cucreme
Paznen 10. TexHOTOTMH MEKMAIIMHHOTO B3aMMOACHCTBHS 1 5
Paznen 11. YenoBeko-MaImHHbIE HHTEP(EHCH 1 5
Hroro B cemectpe: 17 55
Hroro 17 0 0 0 55

[IpakTuyeckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUH
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
pohecCuOHATBEHON e TENbHOCTHIO.




4.2. CopnepxaHue pa3/ieJiOB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pazaena

Hazsanwne u COACPpIKAaHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATHH

1

Paznen 1. O6mme nousTas kubepduzngeckoit cuctemsl 1.1.Mcropus
BO3HUKHOBEHUS MOHATHS Knbepdusudeckoii cucrems! 1.2.ba3oBbie
TIPHUHIAIE TOCTPOeHMsI KuOepdusznaeckoii cuctems! 1.3.CtanmapTu3anus u
apxurektypa kudepdmsrmaeckux cucrem 1.4.I1poOneMsr BHEAPEHUS U
MEePCIIEKTUBBI Pa3BUTHS NOHITHI KHOEPPU3NIECKUX CHCTEM

Pasnen 2. OO1me BOpOCH MPOCKTUPOBAHUS KaK BHIa HHKCHEPHOM
nesrensHocty 2. 1. Konuenmus, ctpaterus u texHoioruu CALS
2.2.CucTeMHBIN MOAX0]] K MPOEKTUPOBAHUIO 2.3.OCHOBHBIE METOJIBI U
cpencTea npoekTupoBaHus 2.4.IMUTAIIIOHHOE 1 MaKETHOE MOJICITUPOBAHIE

Paznen 3. PazpaboTka ammapaTHBIX CPEICTB cOOpa U MPENCTABICHIS JaHHBIX
B KnOepousnaeckux cucremax 3.1.J[aTauku cocTosTHAS 00BEKTOB
kubepuznIeckoro npoctpancTsa 3.2.O0MmuUi anropuT™M ONTUMAITBEHOTO
BBIOOpA 1aTYMKOB BHyTpeHHel nHpopmanuu 3.3.Cpeactsa BBoJIa JaHHBIX OT
ornepaTopa

Paznen 4. IIpoekTupoBaHue yIpaBiIsieMbIX HCTOUHUKOB MUTaHUS
4.1.Ympapnsemble HICTOYHUKY MUTAHUSA 4.2.Y CUJINTENIN BXOAHOTO CUTHANA C
MCTOYHHKOM NEPBUYHOM SHEPTHHU IIOCTOSTHHOTO TOKA FIJIH HANIPSDKCHUS
4.3.YmpasinsieMble HICTOYHUKH ITUTAHWUS HAa 0a3e NCTOYHUKOB SHEPTHUH C
rapMOHHYECKHUM curaaioM 4.4.Beidop npeoOpazoBaresnet A MATaAHAS
3NEKTPOTHPABINYECKUX H 3JICKTPOITHEBMATHUECKHX JBUTaTENNCH

Pasnen 5. PagunouacroTtras unentudukanus RFID 5.1.0061mue cBeaeHus o
panunouactoTHO# uaeHtudukamu RFID 5.2. Metku RFID 5.3.CuuntsiBatoniue
yctpoiictBa RFID 5.4.Crannaptuzanus texHosnoruii RFID

Paznen 6. bectipoBoansie cencopubie cetd WSN 6.1.OcHOBHbBIE IOHATHS U
MIPUHIIMIIEI CEHCOPHBIX ceTeil 6.2.ba3zoBast apXUTeKTypa CEHCOPHOU ceTn
6.3.Y31BI OecrpoBOTHOM ceHCOpHOH ceTH 6.4. THITBI y3110B OSCIIPOBOTHOM
ceHcopHoi cetr 6.5.1Tpobnembl peanu3aii OecIpOBOIHBIX CEHCOPHBIX
ceteit

Pasnen 7. CunTe3 CTPyKTYpHO-MaTEMAaTHYECKUX MOJIENIEN CUCTEM KOHTPOIIS U
ynpaeieHust oobekramu kubdepdusuueckoro npocrpanctsa 7.1.OcHOBHbIE
MIOHATHS TEOPUU MATEeMAaTUYECKUX MojeNiell 00beKTOB 7.2.MeTOoIbI 1
ANTOPUTMBI YIIPaBJICHUS JBUTATENIIMU MEXaTPOHHBIX yCTpoiCcTB 7.3.Monenu,
METOBI M AITOPUTMBI YIIPABICHHUS ACHHXPOHHBIMH ABUTaTEIIIMU
7.4.YupaBieHne CHHXPOHHBIMU JIBUTATENIsIMU 7.5.MarteMaTndeckue MoJieNn
JNEKTPONPUBOIOB

Paznen 8. [IpoexTrpoBanne nnpoBHIX CUCTEM YIPaBICHHUS 00BEKTaAMHU
kubepuzngeckoii cuctems §.1.ITonsaTHEe 00 ycTporicTBe IH(POBOTO
yIpaBJIeHUs MeXaTpoHHOH ManmHH 8.2.ITocTaHoBKa 3ama4 00pabOTKH
unpopmaruu 8.3.ITpopaboTka apXUTEKTYpbl CUCTEMBbI YIIPaBICHHS
8.4.PazpaboTka anmapaTHOW 9acTH YCTPOHCTBA U(POBOTO YIIPABICHUS

Paznen 9. CtangapTsl ¥ MPOTOKOJIEI TEPEadn JaHHBIX B KHOEPHU3NIECKOH
cucreme 9.1 Kimaccudukanys TeXHOIOTHIA Iepeiady JaHHBIX B
knbepduznueckoii cucreme 9.2.Crannapt IEEE Std 802.15.4 9.3.Crannapt
ZigBee 9.4.Crannapt 6LoOWPAN 9.5.Crannaptel WirelessHART u
ISA100.11a 9.6.Cranmapt Z-Wave 9.7.Crannapt Bluetooth Low Energy
9.8.CemetictBo crangaproB IEEE 802.11 9.9.Crannaptr DECT ULE 9.10.
IIpotoxon MQTT
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Pazgen 10. TexHomorHM MEXMAIIMHAOTO B3anMoaercteus (M2M) 10.1.
O6mwme npuaIusl M2M 10.2. Crangaptuzamus M2M 10.3. KoMmMmyHHKaTIH
Mmajsioro paauyca neictBust NFC 10.4. [IpoMbINIIeHHBIE CETH IS PEATU3aIHH

M2M 10.5. CoBpeMeHHOE COCTOSHIE U IIEPCIIEKTUBHI TpuMeHeHnss M2M

11

Pasnen 11. Yenoseko-marmuubie nHTEpdeiics 11.1. O0uue moaxoasl k
MIPOEKTHPOBAHUIO YEIOBEKO-MAaIIMHHBIX HHTEP(ECOB

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHULIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 anx No
Ne | Tembl npaktrnueckux | DOpMbI NPaKTUUYECKUX | TPyHOEMKOCTb, |IPAKTUYECKOU |pa3jaeiia
/1 3aHSTUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl Tab0opaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No TpymoeMKoCTh, | IPaKTUYECKOM | pa3ena
HaunmenoBanue 1abopaTopHbIX paboT pya > | TP pasit
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOIHEHUE KYPCOBOW PabOTHI

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroInXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmauna 7 — Bunbel camocToaTenbHONU pabOThI U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 7,
Bun camocrositensHOI paboTh
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania

35 35
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Homamaee 3amganne (/13)
ITonroroBka K MpOMEXYTOYHON 10 10




arrectaruu (I1A)

Bceero: 55 55

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTO,I[I/ILIeCKI/Ie MaT€puaibl IJIA CaMOCTOSTEILHOM pa6OTBI O6yLIaIOHII/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

KomgecTso SK3EMILLIPOB B

LTp/ bubnuorpadudeckas ccpuika OumaoTexe
URL aapec (KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 004.738.5: WuTepHeT Bereid: yaeOHOE MocoOue [TeKcT]
621.391 / A.B. Pocisxos, C.B. Banamun, A.1O.
I'pebemikoB. — Camapa: III'YTH, 2015. —
200 c.

ISBN 978-5-8114- [IpoekTHpoBaHUE MEXaTPOHHBIX U

1166-5 POOOTOTEXHUUYECKUX YCTPOUCTB: YueOHOe
nocodue. — CII6.: UznarenscTBo «JIanby
2012. — 608 c.: un. (+ CD) — (YueOHUKH
Uit By30B. CrieniaiibHast IuTepaTypa).

7. IlepeyeHb IMEKTPOHHBIX 0OpPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOH ceTu «IHTepHeT)
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaIMOHHONH ceTu «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

https://habrahabr.ru/company/gemaltorussia/blog/281619/ | Unrepuer Betueii (I0T) — BBI30BbI HOBOW peabHOCTH

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 o0OecHeueHUs,, HCIOJIb3YEeMOI0 TMpH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoLEcca MO0 AUCLUILINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Tadbnuue 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /1t Haunmenosanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIHUILTUHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmite 11.




Tabmuua 11— Ilepedens HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKasI O0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM YacTu Howmep ayautopuu
n/n MaTepHaIbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayauTopus 21-18
MynsTUMeauiiHAs JICKIUOHHAS ayIUTOPUS 21-21

10. OueHo4HBIE CPEACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI NPOBEIACHHUS MPOMEKYTOUHONH AaTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsSI IPOMEKYTOYHOM aTTeCTAIH

Bua npomexyTo4HOM arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

3auer Cnucok BOIPOCOB;

10.2. B kayecTBe KpUTEpPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ayuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTH
KOMIICTEHIIHIA, KOTopas mpuBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHUIA
UCIIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHSI c(hOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO  TPAMOTHO €TI0 U3JIaraeT;

— OMUPAasiCh HAa 3HAHHWS OCHOBHOW W JIOTIOJIHUTEILHOW JIUTEpaTypHl,
TECHO NPUBS3bIBAET YCBOCHHBIE HAYUHBIEC MOJIOKEHUS C MIPAKTUUECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI B 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMaTM3UPOBAHHBIX TOHITHUH.

«OTIIMYHO»
GaduTCHO»

— o0yyaroluiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuai, TPpaMOTHO U
M0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAHUS C MPAKTHYECKON AESTEIbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CUCTEMOM CTeUaTN3uPOBAHHBIX TOHSTUH.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

JUTEPaTYPhI;

«yZI0BJIETBOPUTEIIHLHOY

(Ga4TCHO»
HaITpaBJICHHA,

— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— JIONYCKAeT HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;
— UCIIBITHIBACT 3aTPYAHEHUSI B MPAKTUYECKOM HPUMEHEHUU 3HAHUM

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU

— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHN BBIBOJIOB M 0000IICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX MOHSITUH.

Marcpuala,

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BEIBOJOB M 0000IIEHHUH.

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOIO

— JIONYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IIpU
paccMOTpeHHH IpobIeM B KOHKPETHOM HalpaBlICHUH;
— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHECHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa Koz
WHJUKATOpa
Y4eOHBIM MIIaHOM HE IPEIYyCMOTPEHO
Bormpocsr quist 3aduera / nudd. 3auera npeacTaBiieHbl B Taoimie 16.

Tabmuna 16 — Bonpocs! mis 3aueta / mudd. 3auera
Ne [Tepeuens BompocoB s 3aueta / nudd. 3aueta Koz
/11 WHJUKATOpa
1 1. HazoBuTe 0a30BbIe MOHSATHUS U ONPEEICHNUS 00bEKTa yIPaBICHUS VK-3.3.2

2. HazoBuTe apXUTEKTYphl U UEPAPXUU CETEBOW OpraHU3aLUN

3. HazoBuTe 6a30BbIe MOHATHUS U ONPeIeTICHHUs] HEHPOHHBIX CETel

4. HazoBuTe 6a30BbIE TOHSITHS U ONPECICHHS apXUTEKTYP HEMPOHHBIX

ceren

5. HazoBuTe 0a30Bble MOHATHUS TEOpUH (POpMHUpOBaHUS 0a3 TaHHBIX U 0a3

3HAHUU
2 6. HazoBuTE OCHOBHBIE KOMIIOHEHTBI aPXUTEKTYPbI KuOEephu3nueckoi [IK-6.3.1

CHUCTEMBI

7. OxapakTepusyiuTe COBPEMEHHOE COCTOSTHUE U TIEPCTICKTUBBI PA3BUTHS
texHosoruu RFID

8. Ilepeuncnute OCHOBHBIE TPOOJIEMBI peanu3alii 0eCIIpOBOIHbBIX
CEHCOPHBIX CETEN

9. HazoBuTe 001111€ MpUHIMITBI MEKMAIIMHHBIX KOMMYHUKaui (M2M)
10. IIpuBenuTe KIaccu(PUKALNIO TEXHOJIOTHH Nepeaayn JaHHbIX B
KnOeppu3nIecKnx cucTeMax

[lepeuenr TeM nans KypcOBOTO IPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOW pabOTHhI

MpeJICTaBICHbI B Tabnwuie 17.

Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOThI

Ne ni/m .
KYpCOBO# pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
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Bonpockl i1 mpoBeneHHs MPOMEXYTOYHOM aTTecTallMd B BHJAE TECTHPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Kon

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJIs1 TECTOB
UHAMKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToguveckre  MaTrepuaibl,  ONPEACISAIONIME  MPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJIEp)KaTcsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIONUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH O0YyJarolInXcs
I'VAIL

11. Metoaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI
[lenbto AUCUUIUIMHBI SBISETCS MOTYYEHHUE CTYIEHTAaMU HEOOXOAMMBIX 3HAHHUM, YMEHHI

U HaBBIKOB B 00JAcCTU MPOEKTHPOBaHHS KUOEP(HU3MUECKUX CHCTEM B DBIEKTPOIHEPTETHKE,
MPOEKTUPOBAHUU d(PPEKTUBHOTO YETOBEKO-MAIIMHHOTO MHTEpdeiica, a TakKe pacuyera CUCTEM
yIpaBiIeHUs] 00beKTaMi KHOEPPHU3MUECKOTO MPOCTPAHCTBA MPEATIPHUATHS.

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
ry0OKoe U SCHOE H3JI0KeHue yueOHoro marepuana. HasHaueHue cCOBpEeMEHHOM JIEKIMH B
paMKax JIUCIHMIIJIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMALMIO 1O TEME, a B OCBOCHUU
(GyHIaMEeHTabHBIX Mpo0OJeM JUCHMIUIMHBL, METOJO0B HAY4YHOIO II03HAHUS, HOBEHIINX
JOCTH)KEHUHM Hay4yHOH MbIciu. B yueOHOM mporiecce JeKIUs BBIMOJHAET METOA0JI0IHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKpbIBaeT MOHATHIHBIN anmapat
KOHKPETHOW 00JlacTH 3HaHus, €€ MpoOsieMbl, AaeT LeIbHOE MPEACTaBIEHUE O AUCIHILIIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIITIMHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pasBuTHE NPO(ECCHOHATHHO-IETOBBIX  KadecTB, JOOBM K  TIpPEeAMETYy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4YeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HAY4YUThCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOI'O OHMMaHUs BCEX HEOOXOIMMBIX TEPMHUHOB U TOHSATHUH.

11




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPAUMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3JlaTOYHOI0 Marepuaja IpU TPOBEACHHH KOPOTKUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTJIEJIbHBIX TEMATHK 110 JUCIUTIIMHE.

CTpyKTypa OpeiocTaBaCHUs JISKIIMOHHOTO MaTeprania:

— JlekuMOHHBIM Marepuan MPEACTABIIETCA IMPENOJABATEIIEM YCTHO, a TAaKke
nyOnuKyercs B cepBuce «JIMUHbINA KaOUHETY.

11.2. Mertoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy TIO
3aJ]aHUI0 U TP METOJIUYECKOM PYKOBOJICTBE IPENoaBareis, HO 0e3 ero HermocpeACTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENIBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU H CHCTCMATHU3AlLIUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC'—II/IBaeT BBICOKUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYCHHsI, IIOMOTACT IOJYYUTh HABBIKH TTOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeToauyeckMMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 32049HOM (hopMe 0O0ydeHus).

11.3. Meroauueckue yka3zaHus Uil OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texylmuii KOHTPOJb YCIEBAEMOCTH IPEAYCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcs, OCyLIECTBISEMOIO B TEUEHUE CEMECTpa C LIEIbI0 OLCHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUINHBL.

Cucrema OLEHOK IpPH MPOBEIECHUU INPOMEKYTOUHOM aTTeCTallMd OCYLIECTBISETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonoskeHnit «O TekyleM KOHTpOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydaromuxcss 1Mo NporpamMMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OILIEHKM KadecTBa Y4eOHOW paboThl
ctyneHToB B ['YAII».

IIpoBeneHne TEKYLIETO KOHTPOJIA YCIEBAEMOCTH OCYILECTBIAECTCS C  IOMOIIBIO
BONPOCOB, NpPUBEJCHHBIX B Tabmume 16. OneHuBaHHWE TEKYIIEro KOHTPOJII YCHEBaeMOCTH,
OLIEHUBAETCA 0 cUcTeMe 3adeT/ He 3aueT. [IonoKHUTenbHBIM pe3yabTaT TEKYIIEro KOHTPOJIA
yCIIEBaEMOCTH JIaeT CTYJCHTY JOMOJHUTENBHBIA Oaiyl TNpu MNPOBEICHUHM MPOMEKYTOUHOU
aTTeCTalUN.

11.4. Metoauyeckue yKazaHus JIJisi OOYYarONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTaIUU.

[IpomexxyTounast ~ aTTecTamsi  OOyJaromIUXCs  MPEAyCMaTpuBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB O0Yy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— 3a4eT — 3To (opMa OLICHKH 3HAHUH, MOJYYSHHBIX OOYYaAIOMIUMCS B XO/€ U3yUCHUS
y4eOHOM MTUCHUTUIMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (M0 OKOHYAaHWW CEMeCTpa) OICHKa 3HAHUN
00ydJaromuMcs M0 OTAEIbHBIM pa3fieliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WIH «HE 3aU4TEHOY.

12



Cucrema OLIEHOK IpU IPOBEIECHUU IPOMEKYTOYHON aTTECTAllMM OCYLIECTBIIAETCS B
COOTBETCTBUU ¢ TpeboBanmsmu [lomoxkerunit «O TekymeM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrecrauuu cTyAeHToB ['YAII, oOydarommxcs mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OILICHKM KadecTBa yueOHOW padoThl
crynentoB B 'Y AIy.
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Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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