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1. Hean u3yyeHMs TUCHMILIHHBI

Lenu 1 3agaun M3ydeHUs] JUCHUIUIMHBI TOJTYYEHHUE CHCTEMAaTU3MPOBAHHBIX 3HAHHM 1O
CTaHJapTaM M MOAX0JaM K TeXHUYeCKoW peanu3anuu koHuenuuu Matepuera Bemeit (Internet of
Things, 10T), a Takke cMEXHBIX ¢ HUIM HH(POKOMMYHHUKAITMOHHBIX TEXHOJIOTHH (pano4acTOTHON
unentudukamuu  RFID, OGecripoBomHBIM — ceHCOpHBIM  ceTssM  WSN,  MeXMallMHHBIM
KOMMYHHKasamM M2M).

PaccmMoTpenue mOpOTOKONIOB W TEXHOJOTMI Tepeqadyd JIaHHBIX, 3HAKOMCTBO C
MHOT'OYHCJIEHHBIMU IIPUMEPAMHU ITPaKTUUECKON peanu3anuu MHTepHeTa Belen.

2. IlepeyeHb NJIAHHPYEMBIX pe3yJbTATOB OO0Y4YeHHMs] 10 JMCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IIJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

Komnerennuu odyuarmerocsi, opmMupyemMbie B pe3yabTaTe 0CBOEHHS TUCHUILIUHBI

Koo Komnemenuusn
KomnemeHuuu
no ®Ioc BO
MK-4 CniocoOeH MpOoeKTHPOBaTh, pa3padaThiBaTh W BHEAPATh KOMIIOHCHTHI

NTundpactpyKTypsl peInpusTisi, 00eCreurnBaloIie COBEPIICHCTBOBAHU
€ M TOANCPKKY OW3HEC-TIPOIIECCOB, B TOM YHCIE C NPUMECHECHHEM
WHHOBAIIMOHHBIX IU(POBBIX TEXHOJIOTUH

CTpyKTypa KOMNETCHIIUH

Komnemenyus Dopmupyemvie 3YHol
[1K-4 Criocoben 3. 3HaTh COBpPEMEHHbIE TEHJICHIMH pPa3BUTHUS U
IIPOEKTUPOBATb, IPUMEHEHHUsS MHHOBAIMOHHBIX LU(PPOBBIX KoMIOHeHT NT-
pa3pabarbIBaTh U BHEAPSTH UH(QPACTPYKTYpPhI IPEATIPUITHS
KOMITOHEHTHI VY. YMeTh npoeKkTupoBaTh, pa3pabaTbiBaTh U BHEIPATH
NTundpactpykTypsl VHHOBALMOHHBIE UppoBLIC KOMIIOHEHTBI UT-
MIPENIPUATHS, UHPPACTPYKTYPHI IPEATIPUATUS
o0ecrnieurBaroIne H. Bianets HaBbIKaMu NMPOEKTUPOBAHUS, pa3pabOTKu U
COBEpIICHCTBOBAHU € U BHE/IPEHHUs] MHHOBAI[MOHHBIX IU(PPOBBIX KommoHeHT WT-
MOJJIEPKKY OM3HEC-TIPOLIECCOB, | MH(MPACTPYKTYPHI MIPEATIPUITHS
B TOM YHCJIE C IPUMEHEHUEM
MHHOBAIIMOHHBIX LU(POBBIX
TEXHOJIOTHI

3. MecTo AuCHMIUINHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl

Hucuunnuna b1.Y.7 «aTepHeT Bemei» Bxoaut B brnok «b1 aucuunimuas! (MOLyn)»

[IpenmecTByomue AUCIUTUIMHBL (OCBOGHHUE KOTOPHIX HEOOXOJUMO ISl YCIENTHOTO
OCBOGHHUSI HaHHOW): "BbIYMCIUTENbHBIE CHUCTEMBI, CETH U nelekoMMyHHKaIuu", "OOBEKTHO-
OpUEHTUPOBAaHHBIM aHanu3 U mnporpammupoBanue"”, "VHTepHeT-TexHOnoruun", "Pa3zpaboTka
MPUIOKEHUH 11 MOOUIIBHBIX €CTPONUCTB"

4. O0beM IMCHUIUVIMHBI (MOAYJsl) B 3a4eTHBIX €JIMHUIAX C YKa3aHHMEM KOJIHYeCcTBa
aKaJeMH4YeCKMX YacOB, BbIJeJeHHbBIX Ha KOHTAKTHYI padory oO0ydamoummuxcs ¢
npenogasarejieM (Mo BUAAM Y4YeOHBbIX 3aHATHH) M Ha CaMOCTOATEJbHYI padory
00yYarIMXCs

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4. ei., 144 qacoB.

|  KonnuecTBo




Bun yueGHOM paboThI 4acoB
(ounas ®O)

KoHnrtakTHas (ayauTopHasi) paboTta

Jlexkun 14
[TpakTuueckue (ceM., j1ab.) 3aHATHS 21
CamocrosiTennbHass paboTa, BKIIOYAs MOATOTOBKY K JK3aMEHaM H 109

3a4eraM
Bcero gacos 144

5. Coaep:xxaHnue TMCHUILIHHBI (MOAYJisl), CTPYKTYPUPOBAaHHOE MO TeMaM (pa3jejiam) ¢
YKa3aHHeM OTBEJEeHHOI0 HAa HHUX KOJHYeCTBA aAKaJeMHYEeCKMX 4YacOB U BHMIOB Y4YeOHBIX
3aHATHH

5.1. Conep:xanue pa3ie10B IMCUUILIUHBI

Ne
n/n

Pa3nen u tema
JTUCIHUTLINHBI

Cemectp

Jladopar.IIpa
KTHY.

Camocrosr.

B
HHTEPAKTHU
BHOH

¢opme

DopMbI
TeKylIero
KOHTPOJIA

ycIeBaemMocT
U

HHuTepHer Beurei

»| Jlekuuu

| Cemunap

N

Kounenmnus
MHTEpHETa BEeLIEH

SN

==

1.2

Texnomorun
MHTEpHETa BEeUIEH

N

w

1.3

CpenctBa 00paboTku
JIAHHBIX

4.2

14

IIpoexTupoBanue
YCTPOMCTB TS
WHTepHeTa-Beniein

4.2

1.5

Pa3paboTka
IPOTPaMMHOTO
obecrnieueHus

4.2

1.6

WNHpycTpuanbHbIi
(TIPOMBIIIIIIEHHBIH )
uHTepHeT Bemen [IoT
(Industrial Internet of
Things)

4.2

1.7

OMBIT UCIIONBE30BAHUS
«YMHBIX» YCTpPOUCTB
u MEPCIIEKTUBBI
paSBI/ITI/ISI I/IHTCpHeTa
Belei

4.2

15,5

UTOT'O

14

21

109

*MopMBbI TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH (OLlEHOYHbIE CPeACTBA):
Yo -ycTHBIH ompoc, codece1oBaHue

KO -komnokBuyM, KoHpepeHIus

JI -naboparopHas pabora
AW -nenosas urpa

C3 -cutyauroHHbIE 3a/JaHU




K -xoHTpoOsbHBIE PAOOTHI
T -tectupoBanue
P3 -pemienue 3agau

PI" -pacuerno-rpaduueckas padora

IC -3cce

P -pedepar

YU -yuebHOE HCcclieJoBaHNe
II -npoune

J -3K3aMeH

3 -3auer

KP -xypcoBas pabota

O -otuer

I' -rocynapcTBeHHbBIN UTOTOBBIN HK3aMEH
BKP -BrinyckHas kBanu(pukanuoHHas paboTa
ITo -mucbMeHHbIN OnpocC

5.2. JlekunoHHbIE 3aHATHSA, HX COEPKAHUE

Ne
n/n

HaumeHnoBaHue pa3jiesioB u
TeM

Conep:xxanue

1.

KoHuenuus nHTepHeTa Bemen

Ucropus Uurtepuera Bemei. UHTEpHET Belien Kak
«ceTb  cerei». DOBomouUs  BEO-TEXHOJOTMH U
Wurepnera. Apxurekrypa IoT. Crioco0nl
B3aUMOJICHCTBUS ¢  MHTepHeT-Bemamu. OOnactu
npuMeHeHust VHrepHera Bemei. BsaumopeiictBue
YEJIOBEKA U MALLIMHBL.

TexHonoruu HHTEpHETA BEIIECH

Cpencrtpa UICHTHU(HUKAIHH. OnTuuecku
pacriozHaBaeMble HJeHTU(UKATOpbl. PanmouacroTHas
uaentupukanust  RFID.  CpencrBa  ompeneneHust
MECTOHAXOXKACHUS B pEXHUME pEalbHOTO BPEMEHU
RTLS (Real-time Locating Systems). Unentudukanus
c nomousto IPv6. Cpenctsa n3mMepeHus, s1eMeHTapHbIe
JaTYUKH. [Tpubopsr yuéra noTpeodIieHusl.
WuTerpupoBaHHbIe U3MEpUTENIbHBIE CHCTEMBI.
becipoBogHbIE  CceHCOpHBIE  ceTH.  AmmaparHbIe
cpeAcTBa mepeAayd JaHHbIX. KoMMyHUKanuu Manoii
namsHoctH  (RFID, NFC, Bluetooth, Wi-Fi).
KommyHnukamuu ~ Oonpioro  paguyca — JAeWCTBUS
(2G/3G/4G, WIMAX).

CpenctBa 006pabOTKH JaHHBIX

Maremarnueckas JNEKTPOHMKA.
Hudpoananorossie u aHAJIOTO-IIU(PPOBBIE
npeoOpa3oBarend. MHUKpOIPOLECCOPbl, NaMsiITh U
MUKpOKOHTpoJuiepsl. Kiaccupukanus u  cTpykTypa

MHUKPOKOHTPOJUIEPOB. ApXuTeKTypa
MHUKPOKOHTPOJLIIEPOB. [Iponeccoproe PO
MHUKPOKOHTPOJLIEPA. Opranuzanus naMsTH
MHUKPOKOHTPOJLIIEPOB. Opranu3zanus CBS3U
MUKpPOKOHTPOJIJIEpA C BHEIIHEH CPENOil U BPEMEHEM.
BcenomorarenbHbie anmnapaTHbIe CpencTna
MHUKPOKOHTPOJLIEPA. ApHdpMeTHKO-I0rHuecKue

BBIYMCIICHHS] HA MUKPOKOHTpoJIIepe. Apudmerndeckas
00paboTKa JaHHBIX (CHCTeMa KOMaH).




4. IIpoexTupoBanue  yCTpOMCTB OcHoBHBIE 3Tanbl pa3paboTku. Beidop anemenTHON
st UatepHeTa-Been 0a3pl. Pa3paboTka npuUHOMNHAIBHBIX CcXeM. Pacder
napaMeTpoB IeMEHTOB. Pa3paboTka neyaTHBIX IJIAT U
MakerupoBanue. CpeiacrBa  aBTOMATU3MPOBAHHOIO
MPOEKTUPOBAHUS anmaparypsl. Pa3paboTka u oTiaaka
anmapaTtHblX — cpeiacTB. Pa3paboTtka M oTiaaka
IporpaMMHOT0 obecriedeHus. MeToabl M cpencTBa
COBMECTHOM OTJIAAKH amnmnapaTHbIX W IPOIPaMMHBIX

CPEICTB.
5. | Pa3pabotka POrPaMMHOTO [TapannensHoe MIPOrpaMMHUPOBAHHUE.
oOecrnieueHus [TocnenoBarenbHOE nporpammupoBanue. [IporpaMmmHuo-

anmnapaTHbIe CPEICTBA MOACPKKHU TPOrPaAMMUPOBAHHS.
WurerpupoBanHas otnagoyHas cpeaa. CTpykTypa U
¢byuaknum cuctemuoro I10. Crpykrypa u (yHKIHH
uHctpymentansHoro I10. Crpyktypa u  QyHKUUH
npukiagHoro [10. Craauu pa3paboTKu MPOrpaMMHOTO

oOecre4yeHus.

6. | UanycrpuanbHbIii ABTOMAaTU3MPOBaHHAs ~ CHCTEMa  YIPABICHHUS
(IpOMBINIVIEHHBIM)  MHTEPHET | TEXHOJIOTMYECKUM  mporeccoM.  Pacnpenenénnas
Bemieil [[oT (Industrial Internet | cuctema  ympaBnenus, PCY. TexHonoruueckas
of Things) apxurektypa lloT. MexmamuHHbIE KOMMYHUKAIIUU

M2M. IlpombllIeHHBIE CeTH JiA peanuzauuu M2M.
Kittouesbie cheprl npumenenust [loT.

7. | OnbIT UCIIOJIb30BaHUs WutepHer Bemei B OaHKOBCKUX  yCIyrax.
«YMHBIX» YCTPOWCTB u | UuTepHer Beleil B aBTOMOOMIIBHON MPOMBIIUIEHHOCTH
NEPCIEKTUBBI pa3BUTUA | «YMHBIA TpaHcopT». MIHTEpHET Bellel B DHEPreTUKE
MHTEpHETa BEeUIEn «YMHas oHeprus». MHTepHeT Bemed B yIpaBICHUHU

HEABMXXUMOCTBIO «YMHBIM JOM», «YMHBIM TOpPOI».
HNHtepHer Bemed B 31paBOOXpAaHEHUH «YMHas
MeaulnuHa». VHTepHET Bemwed B NPOMBIILIEHHOM
MIPOU3BOJCTBE «YMHOE NPOU3BOACTBO». MHTepHET
BEIlEd B CEIbCKOM Xo3sgiicTBe. Pucku HMHrepHera
Benieil. [Ipob6nems! BHeapenus loT.

5.3. Cemunapckue, npakTuueckme, JJadopaTopHblie 3aHATHS, UX CO/iepPKaHue

Ne pazpena Coaepxxanue u ¢GopMbl POBe/ICHUS
1 TeMblI

Pazmen 1. PazpaboTka cuctemMbl aBTOMaTHYECKOTO YIIpPaBJICHUSI OCBEIIEHHEM Ha 0ase

Tema 1. MuKpokoHTpoiiepa Atmel AVR ATmega328. BrinosHeHHe NpakTHYECKOM
pabotsl Nel

Pazmen 1. Pa3zpaboTka cucTeMbl aBTOMAaTHYECKOTO YIpPaBJIEHUs OCBELICHHEM Ha Oase

Tema 1. MukpokoHnTpoiiepa Atmel AVR ATmega328. 3anura oT4eTa 1Mo mpakTUIecKon
pabote Nel, 0TBETHI Ha KOHTPOJIbHBIE BOIPOCHI

Pazmen 1. TexHonoruu mnepegayu JaHHBIX O COCTOSHUU OOBEKTa Ha YIPaBISIOIIEEe

Tewma 2. ycTpoiicTBO. BhinosaHeHue nmpakTuueckoi pabotsl Ne2

Pazmen 1. TexHonoruu mnepegayu JaHHBIX O COCTOSHUU OOBEKTa Ha YIPaBISIOIIEEe

Tewma 2. yCTpoiicTBO. 3amuTa OT4YeTa MO0 NpakThuyeckol pabore Ne2, oTBeThl Ha
KOHTPOJIbHBIE BOIIPOCHI

Paznen 1. Texnonmorun mepenayu JaHHBIX O COCTOSIHUM OOBEKTa Ha YIIPaBJISIOIICE

Tema 3. YCTPOHCTBO C TOMOILIbIO OECIpPOBOAHBIX ceTel. BblmojgHeHne MpakTHYecKon
paboThI Ne3




Paznen

Tema 3.

TexHonoruun nepeaayn AaHHbIX O COCTOSAHUH O6’beKTa Ha YIIPaBJIAIOIICC
YCTPOWCTBO C TIOMOITLI0 OECITPOBOIHBIX CE€TEH. 3aluTa OT4eTa MO MPAKTHIECKOU
pabote Ne3, oTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

Pa3nen

Tema 4.

Pa3paboTka cucTeMBbl yIaIeHHOI0O MOHUTOPUHIA M YIPABICHUS COCTOSTHUEM
o0bekTa ¢ momoibio Web-unrepdeiica. Beimomnenue npaktiuueckoil padotsl Ned

Pa3nen

Tema 4.

Pa3paboTka cucTeMbl yIaJeHHOr0O MOHUTOPUHIA M YIIPABJICHUS COCTOSHHEM
o0bekTa ¢ nomoribio Web-unrtepdeit. 3ammra oT4era 1Mo MpaKTHUIECKOl padoTte
No4, oTBeThI Ha KOHTPOJILHBIE BOIIPOCHI

Paznen

Tema 5.

Cucrema MOHUTOPUHTA COCTOSTHUS IIPOMBIIIIEHHBIX BEICOTHBIX KOHCTPYKIIHMA
B PE&KHME pEeaJIbHOTO BpeMeHHU. BhITTOTHEHNE MPaKTHIeCKON paboThl NeS

Paznen

Tema 5.

Cucrema MOHUTOPUHTA COCTOSTHUS IIPOMBIIIIEHHBIX BEICOTHBIX KOHCTPYKLIHMA
B PEKHMME PEAIbHOTO BPEMEHH. 3alllMTa OTYEeTa MO MPAKTUYSCKON padore Ne5,
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

Pa3nen

Tewma 6.

IIpoekTrpoBaHue CHUCTEMBI MOHMTOPHMHIAa MHMKPOKIMMAaTa B IIOMEIICHHUU.
Brinosnaenue npakTruueckoi pabotel Neb

Paznen

Tema 6.

IIpoexTupoBaHuEe CUCTEMBI MOHMTOPHUHIA MHUKPOKIMMAaTa B IIOMELICHUU.
3amurTa oT4era Mo NpakTuueckoi padore Ne6, 0TBEThl HA KOHTPOJIbHBIE BOIPOCHI

Paznen

Tema 7.

[IpoekTpoBaHuE CHCTEMBI AaBTOMATH3AIMH KUJIOTO WJIM KOMMEPUYECKOIro
nomenieHus. BeinonHenue npakTuueckoi padotel Ne7

Paznen

Tema 7.

HpOGKTI/IpOBaHI/Ie CUCTCMblI aBTOMATU3allUU KWJIOTO HJIIM KOMMCPUYCCKOI'O
IIOMCHIICHU . 3aIL[I/ITa oT4ycTa II0 HpaKTHqCCKOﬁ pa60Te N97, OTBCTbBI Ha
KOHTPOJIbHBIC BOITPOCHI

6. ®OoHI OLEHOYHBIX CpPeICTB AJsl NPOBeAEHUS] NMPOMEKYTOUHON aTTECTALUMHU IO
AUCHHUIIMHE (MOJHBIH TEKCT NPUBEAeH B NPUJI0KEHUH K padoueil mporpamMmme)

6.1. Tekymuii KOHTPOJIb

Ne Oransl Ilepeuenn 3YHsl Kontposnbnsie Onucanue
n/ | dopmupoBanus | dopmMupyeMm (3.1...3.n, 3a/IaHUS WIH MoKa3aTeseu u
I KOMIETEHIINI BIX V.1...¥V.n, HWHBIE KPUTEPHEB
(Tema u3 KOMIIETCHIIN H.1...H.n) MaTepualsbl, OIlICHUBaHHUSI
paboueii i mo ®I'OC HEOOXOAUMBIE | KOMIIETEHIIUN Ha
MIpOrpaMMbI BO JUIS1 OLICHKHU pa3IUYHBIX
JUCITUTLIIAHBI ) 3HaHUH, JTamnax ux
YMEHUH, ¢dbopMupoBaHus,
HaBBIKOB U OMMCAaHME IIKa
(unm) onbITa OlleHMBaHUs (TI0
JIeSITeIIbHOCTH, 100-6amnpHOM
XapaKTEPHU3YIOI] TIKaJe)
UX 3Tarbl
(hopMupoBaHHUs
KOMIIETECHLINM B
nporecce
OCBOEHUS
00pa3zoBaTebHO
1 IIporpammel
(HanmenoBanue
OLICHOYHOI'O
CpeJlICTBA)
1 | Konnenmus [1K-4 3.3HaTh JlaboparopHas 9-10 6aymoB —
WHTEpPHETA COBpPEMEHHBIE paborta chopMupOBaHHBIE




Belien TEHJICHIIH CHUCTEMaTHUYECKHUE
pa3BUTHS u 3HaHU; HA
MIPUMEHEHHS BBICOKOM YpOBHE
MHHOBAIlMOHH OCYILECTBIIIEMBIE
BIX IH(PPOBBIX YMEHUS, YCTICUTHO
KOMIIOHEHT IIpUMEHsIEMbIe
UT- HAaBBIKU; 7-8
HHPPACTPYKTY OaJIoB —
pHI chopMHpPOBaHHBIC
HPEaIpPUATHSL , HO cozieprKaliue
V. VnMmers OTJIECIIbHBIE
IIPOEKTHUPOBAThH poOebl 3HAHUS;
, B 1IEJIOM
pa3pabaTbIBaTh yCIIEUIHbIE, HO
u BHE/IPSTH coJieprKaliue
MHHOBAILlMOHH OTJEJIbHBIE
ple 1U(pPOBbIE po0Oesbl yMEHHUS;
KOMIIOHEHTHI B 1IEJIOM
uT YCIIEIIHOE, HO
UHPPACTPYKTY coJieprkaliee
pbl OTJIeJIbHBIE
MpEAPUATHS poOeb
H.Bnanets MPUMEHEHHE
HaBBIKAMU HaBBIKOB; 5-6
IIPOEKTUPOBAH 6am10B —
usi, pa3paboTKu o0mue, HO He
U BHEAPEHUS CTPYKTYPUPOBaHH
WHHOBAITMOHH pI€ 3HAHMS;, HE
BIX IM(PPOBBIX CHUCTEMaTHUYECKU
KOMITOHEHT OCYILIECTBIISIEMBIC
uT- YMEHHUS; HE
UHPPACTPYKTY CHUCTEMaTHUECKU
pbl IpUMEHsIeMble
MPEIIPUATHS HaBBIKH; 4 1

MeHee 06aJIoB —
CTYCHT
O0OHapy XU
HECOCTOSITENILHOC
Tb 0TBeTOB (10)

Texnonoruu [1K-4 3.3HaTh 14-15 GannoB —

UHTEpHeTa COBpPEMEHHBIE chOopMHpPOBaHHBIE

Bemien TEH/ICHIHH CHCTEMaTHUYECKHUE
pa3BUTHS U 3HaHUS; HA
MIPUMEHEHHSI BBICOKOM YPOBHE
WHHOBAIIMOHH JaGopatopHas OCYILIECTBIIIEMBIE
BIX IH(QPOBBIX paora YMEHHUSI, YCTICTITHO
KOMITOHEHT pUMEHsIeMble
UT- HaBbIkH; 11-13
UHPPACTPYKTY 6amIoB —
pBI c(hopMUpOBaHHbIE
IPEaNpPUATHSL , HO coJieprKaliue
V. VMeThb OT/HEIIbHBIC




MIPOEKTHUPOBATH
,
pa3pabarbiBaTh
u BHEJIPSATH
WHHOBAIIMOHH
ple HU(POBHIC
KOMITOHEHTBI

nuT

UHPPACTPYKTY
pbl
MPEINPUATHS
H.Bnanets
HaBBIKAMU
IIPOEKTUPOBAH
usi, pa3paboTKu
U BHEApEHMS

pOoOEITbl 3HAHMS;
7-10 6anmnoB —
o611me, HO HE
CTPYKTYPUPOBaHH
bIC 3HAHUS, HE
CHUCTEMaTHYECKU
OCYIIECTBIISIEMBIC
YMEHHUS; HE
CUCTEMATHUYECKU
MPUMEHSIEMBbIC
HAaBEIKHU; 6 U
MeHee 0aioB —
CTYICHT
O0OHApYXHII
HECOCTOSTEIILHOC
Tb 0TBeTOB (15)

WHHOBAIIMOHH
BIX IH(POBBIX
KOMITOHEHT
nT-
UHDPACTPYKTY
pBI
MPEeANPHUSITHS
CpencrtBa [1K-4 3.3HaTh 14-15 6annoB —
o0paboTku COBPEMEHHBIC c(hopMHUPOBaHHBIE
JTAHHBIX TEHACHIINU CUCTEeMaTUYECKUE
pa3BHUTHS u 3HAHUS, HA
MIPUMEHEHHUS BBICOKOM YPOBHE
WHHOBAIIMOHH OCYIIIECTBIISIEMBIC
BIX LU(POBBIX YMEHHSI, YCIEIIHO
KOMITOHEHT MIPUMEHSIEMBIE
UT- HaBbIKH; 11-13
UHDPACTPYKTY 0anmioB —
pHI c(hopMUPOBaHHbIE
MIpEeANPUATHS , HO cofiepariue
V.VYmetn OT/EJIbHBIE
MPOEKTUPOBATH JaGopatopHas n$o6em>1 3HAHUS,
, pabota -10 0amoB —
pa3pabaTsiBaTh o01rne, HO HE
" BHEJIPSTH CTPYKTYypHUPOBAHH
WHHOBAI[MOHH bI€ 3HAHUS, HE
pie U POBBIE CUCTEMATHUYECKU
KOMITOHEHTHI OCYIIECTBIIsIEMbIE
Ut YMEHUS; HE
UHDPACTPYKTY CUCTEeMAaTHUYECKU
poI MIPUMEHSICMBIE
TP ATPUATHS HaBBIKH; 6 U
H.Bnangers MeHee 0aljIoB —
HaBbIKaMU CTYIEHT
MIPOEKTUPOBAH OOHapyX I
usi, pa3paboTKu HECOCTOSITENILHOC

n BHCOPCHUSA

Tb 0TBETOB (15)




WHHOBAIIMOHH
bIX TH(HPOBBIX

KOMITOHEHT
nT-
UHPPACTPYKTY
pBI
P ANPHUSITHS
[IpoekTupoBan I1K-4 3.3Hath
H€  YCTPOWCTB COBPEMEHHBIE
s arepuerta- TEHJACHIINU
811871 a3BUTHS u
B p 14-15 GannoB —
MIPUMEHEHUS
chopMHpPOBaHHBIC
WHHOBAIIMOHH
CUCTEeMaTUYECKUe
BIX IU(GPOBBIX
3HaHUS; HA
KOMITOHEHT
UT BBICOKOM YPOBHE
OCYILIECTBIISIEMBIC
UHPPACTPYKTY Y
o YMEHHSI, YCIEIIHO
Ir)[ S — IPUMCHSICMBIE
PEAIP HaBbIKH; 11-13
V.¥Ymern
0ayioB —
MPOEKTHUPOBATH
chopMUpOBaHHbBIE
i)
HO CoJiep KaIue
pa3pabarsiBaTh ’ P
OTJICIbHbBIE
u BHEJPSTH
npoOesIbl 3HAHUS;
WHHOBAIIMOHH JlabopaTopHas
7-10 6amnoB —
ble HU(POBHIC pabora
o0mue, HO HE
KOMITOHCHTBI
UT CTPYKTYpHUPOBAaHH
HH(pACTPYKT pI€ 3HAHMS;, HE
o PacTpyKLy CUCTEeMAaTUYECKU
p OCYIIIECTBIISIEMBIC
TIPEATTPUATHS
YMEHHS; HE
H.Bnaners
CHUCTEMaTHYECKU
HaBBIKaMU
MpUMEHSIEMbIE
MIPOEKTUPOBAH
HaBEBIKH; 6 U
usi, pa3paboTKH
MeHee 06aJIoB —
U BHEIPCHUS
CTYICHT
WHHOBAI[MOHH
O0OHapy XU
BIX LU(POBBIX
HECOCTOSITEIILHOC
KOMITOHCHT Tb 0TBETOB (15)
nT-
UHPPACTPYKTY
pBI
MIPEeANPHUSITHS
Pazpabotka [1K-4 3.3Hatb 14-15 6annoB —
IPOTPaMMHOTO COBpPEMEHHBIC chopMHUpPOBaHHEIE
obecrieyeHus TEHJICHIIH CHUCTEMaTHUYEeCKHUe
A3BHUTHS u 3HaHUS; HA
p JlaGopatopHas ’
MIPUMEHECHHUS aGoTa BBICOKOM YpOBHE
WHHOBAITMOHH p OCYIIIECTBIISIEMBIC
BIX [U(POBBIX YMEHHUS, YCIELIHO
KOMITOHEHT MIPUMEHSIEMBIE

nT-

HaBbIKH; 11-13




UHPPACTPYKTY
pHI
MIPEATIPUSATHS
V. VMmers
MIPOEKTHPOBATH
,
pa3pabarsiBaTh
u BHEJ/IPSTH
WHHOBAIIMOHH
ple HU(POBHIC
KOMITOHCHTHI

nuT

UHPPACTPYKTY
pBI
MPEATIPUATHS
H.Bnanets
HaBBIKaMU
MIPOCKTHPOBAH
1, pa3paboTKu
U BHEIPCHUS

0aJIoB —
chopMupoBaHHBIC
, HO cojiepKariue
OTIEIbHBIC
MPOOEITBI 3HAHMS;
7-10 6ammoB —
o611me, HO HE
CTPYKTYpPHUPOBaHH
bIC 3HAHUS, HE
CHUCTEMATUYCCKH
OCYIIECTBIISIEMBIC
YMCHHS; HE
CHCTEMAaTUYECKH
MPUMEHSIEMbIE
HaBEIKH; 6 U
MeHee 0aIlIoB —
CTYICHT
OOHaPY KU
HECOCTOSITEIILHOC
Tb 0TBETOB (15)

MHHOBAIMOHH
BIX IH(POBBIX
KOMIIOHEHT
nT-
UHDPACTPYKTY
pHI
IPEIIPUATHS
WNunyctpuanbx [1K-4 3.3HaTh 14-15 6annoB —
I COBpPEMEHHBIC chopMHpPOBaHHEIC
(mpOMBILIUIEHH TEHJICHIIUH CHUCTEMaTHUYEeCKHUe
BIif) HMHTEPHET pa3BUTHS " 3HaHUS; HA
Bellen IToT [IPUMEHEHHUS BBICOKOM YPOBHE
(Industrial WHHOBAITMOHH OCYIIIECTBIISIEMBIC
Internet of BIX IM(PPOBBIX YMEHUS], YCIEIIHO
Things) KOMIIOHEHT MIPUMEHSIEMBIC
UT- HaBbIKK; 11-13
UHPPACTPYKTY 6amIoB —
pBI c(hopMUpOBaHHbIE
MPEINPUATHSL NaGopatopHas | ° HO coJiepxKallue
V. Vmers aGoTa OTJIEIIbHBIE
IIPOEKTHPOBATh p npoOebl 3HAHUS;
) 7-10 6amnoB —
pa3pabaTbIBaTh o0riue, HO He
" BHE/IPSTH CTPYKTYPHUPOBaHH
WHHOBAIIMOHH bI€ 3HAHMS; HE
pie U(POBEIC CHUCTEMaTHYECKH
KOMITOHEHTBI OCYILIECTBIIIEMBIE
Ut YMEHUS; HE
UHPPACTPYKTY CHUCTEMaTHUECKU
pbI pUMEHSIeMbIe
IPEaNpPUATHSL HaBBIKK; 6 U

H.Bmanets

MeHee 0aJIoB —




HaBBIKaAMH
MIPOEKTHPOBaH
usi, pa3paboTKu
U BHEJPCHHSA

CTYICHT
O0OHapY X
HECOCTOSITEIILHOC
Tb 0TBeTOB (15)

WHHOBAIIMOHH
BIX IU(GPOBBIX
KOMITOHCHT
nT-
UHPPACTPYKTY
pBI
P APHUSITHS
OmnbIT I1K-4 3.3Hath
WCIIOJIb30BAHUS COBPEMEHHBIC
«YMHBIX» TEHJCHIINU
CTPOICTB 51 a3BUTHUA 51
yerp p 14-15 6annoB —
MIEePCTIEKTUBBI MIPUMEHEHUS
chopMHpPOBaHHBIC
pa3BHUTHS WHHOBAIIMOHH
CUCTEeMaTUYECKUE
WHTEpHETa BIX LU(POBBIX
9 3HAHHS, HA
BemIei KOMITOHCHT
UT BBICOKOM YPOBHE
OCYIIECTBIISIEMBIC
UHPPACTPYKTY Y
o YMEHHSI, YCIEIIHO
Ir)[ S IPUMECHSICMBIE
PP HaBbIKH; 11-13
V.¥Ymern
0ayioB —
MIPOCKTHPOBATH
chopMUpOBaHHbBIE
i)
HO CoJIeprKaIue
pa3pabarsiBaTh ’ P
OTJICIbHbIE
u BHEJPSTH
npoOesIbl 3HAHUS;
WHHOBAIIMOHH JlabopaTopHas
7-10 6amioB —
ble HU(POBHIC pabora
o0mue, HO HE
KOMITOHCHTBI
UT CTPYKTYypUPOBaHH
HH(pACTPYKT bIC 3HAHUS, HE
. pPacIpyKTy CUCTEeMAaTUUYECKU
p OCYIIIECTBIIIEMBIC
MIpEeANPUATHS
YMEHHS; HE
H.Bnanets
CUCTEMATHUYECKU
HaBbIKaMU
MpUMEHSIEMbIE
MIPOCKTHPOBAH
HaBEBIKH; 6 U
usi, pa3paboTKH
MeHee 0anioB —
U BHEIPCHUS
CTYICHT
WHHOBAI[MOHH
O0OHapy XU
BIX LU(POBBIX
HECOCTOSITEIILHOC
KOMIOHCHT Tb 0TBETOB (15)
nT-
UHPPACTPYKTY
poI
MPENPUSITHS
Hroro no [1K-4
TeKyIIen 100 6amnoB
aTTecTaluu
[TpomexxyTouna I1K-4 .
p M 3aueTHBIN OHIIET 100 GammoB

A aTreCTanusa




6.2. [IpoMesKYyTOUHBIH KOHTPOJIb (3a4eT, IK3aMeH)
Pa6ouum yueOHBIM IUIAHOM NpeaycMoTpeH 3auer B cemecTpe 4.2

BOITPOCHI J1 ITIPOBEPKU 3HAHUI:

1-i1 Bonpoc Owmiera (30 Gamnos), Bunm Bompoca: Tect/mpoBepka 3HaHUWH. Kpurepwuii:
MakcuManbHOe KOJIMYECTBO OayioB, KOTOPbIE MOKET HOJYYMTh KaXKAbI CTYAEHT 3a TECT B
OTHOCHUTEJIbHBIX enHuLax paBHseTcs 30-tu. Kaxaplii npaBUIbHBIN OTBET OLleHUBaeTcs B 1 Oam,
HOJIyYEHHBIH pe3ysbTaT AeNUTCs Ha o011ee KOJIMYEeCTBO BOIPOCOB B TECTE U YMHOKUTCS Ha 30.

I[IK-4 CrnocoOeH mnpoeKkTHpoBaTh, paszpabaThiBaTh W BHEAPATh KOMIIOHEHTHI WT-
UHPPACTPYKTYPHI MPEANPUATHS, 00ECIICUNBAIOIINE COBEPIICHCTBOBAHHUE U TOJIEPKKY OU3HEC-
IIPOLIECCOB, B TOM YHUCIIE C IPUMEHEHUEM HHHOBALIMOHHBIX LU(POBBIX TEXHOIOIUH

3HaHue: 3HaTh COBPEMEHHbIE TEHACHLUU Pa3BUTHUS M IPUMEHEHUS HHHOBALMOHHBIX
UG poBbIx KoMIOHEeHT UT-uHdpacTpyKTyphl IpeanpusTHs

1. Apxurekrypa UnTtepnera Bemeit (IoT)

2. becipoBOiHBIE CEHCOPHBIE CETH

3. B3aumopeiicTBue uenoBeka U MalluHbl

4. UnenTtudukaius ycTpoucTB B ceTH ¢ momolisio Mutepuer nmpotokona I[P Bepcun 6

5. HTerpupoBaHHbIE U3MEPUTEIBLHBIE CUCTEMBI

6. lnTepHeT-Bely B 31paBOOXpaHEHUH («YMHas METULIMHAY )

7. InTepHET BElIE KaK «CETh CETEI»

8. Hcmonb30BaHHE «YMHBIX» YCTPONCTB B IPOMBILIUIEHHOM IPOM3BOJCTBE «YMHOE
IIPOU3BOJICTBO»

9. Hcnionb30BaHUE «YMHBIX» YCTPOICTB B CEJILCKOM XO3s1iiCTBE

10. Micionb30BaHUE «yMHBIX» YCTPOUCTB B SHEPreTHKE («YMHas SHEPTUSD»)

11. Mcronp30BaHNE «yMHBIX» YCTPOMCTB NpH yNpaBI€HUH HEIBUKUMOCTBIO («YMHBIH
JIOM», «Y MHBII TOPOI»)

12. Uctopus Uuatepuera Bemeli (IoT)

13. Kommynukanuu 6ombmoro paguyca neiicrsus (2G/3G/4G, WiMAX)

14. Kommynukarn Manoi gansHocTd (Ethernet, RFID, NFC, Bluetooth, Wi-Fi)

15. O6nactu npumenenust Murepnera Beuieit (IoT)

16. OnTyecky pacro3HaBaeMble HJIEHTU()UKATOPHI

17. OnpIT UCHONB30BAaHUSI «YMHBIX» YCTPOWCTB B aBTOMOOWJIBHOW MPOMBIIIIEHHOCTH
(«YMHBII TpaHCcOpT»)

18. OnbIT UCIOIB30BAHUS «YMHBIX» YCTPOMUCTB MPH OKa3aHUHM OAaHKOBCKUE YCIYT

19. OcHOBHBIE MOHATHUSA U IPUHIUIIBI CEHCOPHBIX CETEN

20. [Tpubops! yuéra moTpedIeHHs peCypCcoB

21. IIpoGyieMbl HOPMATUBHO-IIPABOBOTO peryiupoBanus B chepe loT

22. IIpo6seMbl OTCYTCTBUS €AMHBIX CTaHAApPTOB JUIs IHTepHeTa Beleit

23. PaguovacroTtHas unentudukanus RFID

24. Pucku UnTepHera Bemel, KOHQUACHINAIbHOCTh JAHHBIX U KHOepOe30nacHOCTh

25. Cioco0bl B3aUMOJICHCTBUS C UHTEPHET-BELaMU

26. CpenctBa 00pabOTKH JaHHBIX B cuctemax [oT

27. CpencrBa omnpeesieHuss MECTOHAXOXKJEHUS B pexume peanbHoro Bpemenu RTLS
(Real-time Locating Systems)

28. CpenctBa nepeayu JaHHBIX

29. CpenctBa cOopa JaHHBIX, dJIEMEHTapHbBIC JATYUKU U CPEJICTBA U3MEPEHUS

30. CranmapTsl TEXHOJIOTUH NIepenaun JaHHbIX B 10T

31. OBoumonust BeO-TexHonoruii u Miurepuera

32. ABTOMaTu3MpOBaHHAsI CUCTEMA YIIPABJICHUS TEXHOJIOTMYECKUM ITPOLIECCOM

33. Apudmernyeckas 00paboTKa TaHHBIX (CHCTEMBI KOMaH/)



34. ApXUTEKTypa MUKPOKOHTPOJIJIEPOB

35. Unayctpuanbuelii (mpoMeinuieHHbINH) naTepHeT Bemiei (11oT)

36. Kimtouebie chepbl npumenerus [1oT

37. MaremaTuieckast 3J1€KTpPOHUKA

38. Mukponponeccopsl, HaMsITh © MUKPOKOHTPOJLIEPHI

39. OO6mme NPUHIUIBI MEKMAITUHHOTO B3aUMOICHCTBUS

40. Opranu3zanus naMmsITH MUKPOKOHTPOJJIEPOB

41. IlporpaMMUpOBaHHE MUKPOKOHTPOJLIEPOB, SI3bIKM M MHCTPYMEHTAJIbHBIE CPEJICTBA
POrpPaMMHUPOBAHUS

42. IlpoexTupoBaHue yCTPOUCTB HAa MUKPOKOHTpOJLIEpax

43. [IpoMbIILITIEHHBIE CETH IS peaTU3alii MEXXMAIIMHHOTO B3aUMOJIEHCTBUS

44. Pacnipenenénnas cuctema ynpasienus, PCY

45. Texnonoruueckas apxurekrypa [loT

46. lludpoananoroseie u aHAIOrO-IU(GPOBHIE Mpeodpa3zoBaTen

TUIIOBBIE 3AJIAHUSA J1J151 IIPOBEPKY YMEHUU:

2-it Bompoc Ouera (35 GamnoB), BUI Bompoca: 3aganue Ha ymenue. Kpurepwmit: 32-35
0aJTOB — 3aCITy’>KHMBAET CTYJEHT, 0OHAPY KUBIINI BCECTOPOHHEE, CUCTEMATHUECKOE U TITyO0oKoe
3HaHHWE y4eOHOro MaTepuasa, CaMOCTOSITeIbHO OTBETHUBIIMN Ha BOIPOCHI, OTBET OTIMYAETCS
00raTCTBOM M TOYHOCTBHIO MCTIOJIB30BAHHBIX TEPMHHOB, MaTEPHAJ U3JIaracTCs MOCICIOBATCIIEHO
U JIOTUYHO; 25-32 Ganna — 3acily’)KUBaeT CTYAEHT, OOHAPY>KUBIIUI MOJIHOE 3HAHUE y4eOHOTO
MaTepuana, He JOIYyCKAIOMUHA B OTBETC CYIICCTBEHHBIX HETOYHOCTEH, CaMOCTOSTEIIEHO
OTBETHUBIIUK Ha BOMPOCH; 14-25 GaljioB — 3aciIyXHBaeT CTYJIEHT, OOHapYXUBIIMI 3HAHUE
OCHOBHOTO y4e0HOro marepuayiia B 00bEME, HCOOXOAMMOM JUIS JaIbHEUIIeH y4eObl, OJHAKO
JOTYCTUBIINI HEKOTOPHIE MOTPEIIHOCTU MPU OTBETE Ha BOMPOCH; 13 1 MeHee — BBICTABIISIETCA
CTYJICHTY, 0OHAPYKUBIIIEMY IPOOEITBI B 3HAHUSIX WIIM OTCYTCTBUE 3HAHUHN 110 3HAYUTEILHOW YaCTH
OCHOBHOTO y4eOHOro maTepuana, JOMYCTUBIIEMY NPUHLMUIUAIbHBIE OMMOKUA MpPU OTBETE Ha
BOTIPOCHI.

[IK-4 CrnocobGeH mnpoekTupoBath, pa3paldaTeiBaThb M BHEAPATH KOMHOHEeHThl WT-
UHPPACTPYKTYPHI MPEANPUATHS, 00ECIICUNBAIOIINE COBEPIIEHCTBOBAHUE U TOJJIEPKKY OM3Hec-
IIPOLIECCOB, B TOM YHUCJIE€ C IPUMEHEHNEM MHHOBALIMOHHBIX IU(PPOBBIX TEXHOJIOTUN

YMmeHue: YMeTh NIpOoeKTUPOBATh, pa3padbaThiBaTh U BHEAPATH MHHOBALIMOHHBIE IIU(PPOBBIE
KoMoHeHTbl U T-undpacTpyKTypsl peapusITHS

3amaua Ne 1. IlpencraBuTh mporpamMMmHyro peanusaimuio Ha C++, kxotopas Oyner
BBITNOJIHATH (DYHKIIMU COTJIACHO BAPUAHTY 3a/1aHUS U OIIPENIETUTh COCTaB HEOOXOIUMBIX JIJIsl TOTO
YCTPOMCTB.

3amaua Ne 2. [IpeacTaBUTh CTPYKTYPHYIO CXEMY YCTPOWCTBA Ha Oa3e MUKPOKOHTpOJIEpa
ATmega328 u ckety Ha C++, KoTOpbIe Oy IyT BHIMOJIHATH (PYHKIIUH [IPECTaBICHHbIE B BApUaHTe
3a/1aHus

TUITOBBIE 3ATAHUA U1 [TPOBEPKU HABBIKOB:

3-it Bompoc Owmiera (35 OamnoB), B Bompoca: 3amaHue Ha HaBbIkU. Kpurepumii: 32-35
0a/uI0oB — 3acCiIy’)KUBAeT CTYJCHT, BBIOJHUBIIMN 3aJaHHE B COOTBETCTBHM C 3asBICHHOMN
HHCTPYKHHeﬁ HJIN TeXHOHOFHeﬁ, IMOJIHOCTBIO M MPAaBUJIBHO, CACIAHBbI FHY6OKI/IC N IOC€TaJIbHBbIC
BBIBOIbI C OTIOPOI HA MCTOYHUKH; HE HAPYIIECHBI CPOKHU BBIMOJIHEHUS 3aJaHus; 25-32 6aioB —
34CIIyKHUBACT CTYJACHT, 3a IIPAaBHUJIbHOC BBINTOJIHECHUEC 3aJaHUA B COOTBETCTBUU C I/IHCTPYKHHeﬁ HIIN
TEXHOJIOTHEH ¢ y4eTOM 2-3 HECYyIIECTBEHHBIX OMIMOOK; BBIBOJIBI C(HOPMYIHPOBAHBI KOPPEKTHO;
CPOKM BBITIOJTHEHHS 33aJaHWs HE HapylIeHbl, 14-25 — 3acmyXKuBaeT CTYJCHT 3a BBIMIOJHEHHE



3aJ]aHus IPABUJIHLHO HE MEHEEe YeM Ha TOJOBUHY WM €CJIM JOMYIIeHa CYIIEeCTBEHHAs OIIMOKa;
BBIBOJIBI C()OPMYIIMPOBAHBI TMOBEPXHOCTHO, HEKOPPEKTHO;, CPOKU BBIMIOTHEHUS 3aJaHUSl HE
HapyIeHbl; 13 1 MEHee — BBICTABJISICTCS CTY/ICHTY, €CIIU TIPU BBIMIOJIHEHUH 3aJIaHUS IOMYIICHBI
nBe (um Oosee) CyIIECTBEHHBbIC OINMOKM WM 3aJaHWE HE BBHITIOJHEHO BOOOIIE; BBIBOIBI
c(OpPMYIIHPOBaHbI ¢ TPyObIMH OIIMOKAMH HIIM OTCYTCTBYIOT BOOOIIE; 3aJaHUE BBIIOJHEHO C
HApYIICHHEM CPOKOB.

[IK-4 CnocobeH mpoeKTUpoBaTh, pa3padbaTeiBaTh W BHEAPSATh KommnoHeHTHl UT-
UHGPACTPYKTYPHI MPEANPHUATHS, 00ecleYrBalOIie COBEPIICHCTBOBAHUE U MOIJIEPKKY OU3Hec-
IPOIIECCOB, B TOM YHCIIE C MPUMEHEHUEM WHHOBAITMOHHBIX HU(POBBIX TEXHOIOTHIA

HaBbik: Bianets HaBbIKaMH MPOEKTUPOBAHMUS, Pa3pabOTKHU U BHEAPEHUS MHHOBAIIMOHHBIX
1u(poBbIX KOMIIOHEHT U T-UHPpacTPyKTYphl TPEIIPUSTUS

3aganue Ne 1. Hamucarp mnporpamMmy Uit MHUKPOKOHTPOJUIEPHOTO YCTpPOMCTBa
BBITOJIHSIOUTYIO (DYHKIIMU TPEACTABICHHBIC B BApUAHTE 3aJaHUS

3amanue Ne 2. Pazpaborath GyHKIIMOHATIBHYIO CXEMY MUKPOKOHTPOJIJIEPHOTO YCTPOMCTRA,
B COOTBETCTBUU C OIIMCAHUEM COTJIaCHO BapHAHTY 3aJaHUs

OBPA3EL] BUJIETA
MUHHUCTEPCTBO HAYKU U BBICLIETO 0Opa30BaHUs Hanpasnenue - 38.03.05 buznec-
Poccuiickoit deneparuu nHpopmaTrka
YUuTHHCKUI UHCTUTYT (pruinan) [Tpodwis - Hudposas 3xoHOMHKA
®denepalibHOTO TOCYJAPCTBEHHOTO OIOIKETHOTO Kadenpa nndopmanronssix
00pa3oBaTeNbHOTO YUPEIKICHUS TEXHOJIOTUM U BBICIIEN MaTeMaTUKHU
BhICIIIEr0 00pa3oBaHus Hucnunnmna - UHTEpHEeT Beleit
«BAMIKAJIbCKHM I'OCYJAPCTBEHHBII
YHUBEPCUTET»
(UA ®T'BOY BO «bI'Y»)
BUJIET Ne 1

1. Tect (30 6anoB).

2. IIpencTaBuTh NporpaMMHYIo peanu3zaiuto Ha C++, koTopast OyeT BBIOIHATh QYHKIUN
COTJIACHO BapWaHTY 3aJlaHUs W OIPEIENIUTh COCTaB HEOOXOAMMBIX JJISI 3TOTO YCTPOHCTB. (35
0asoB).

3. PazpaboraTh (QYHKIHOHAIbHYIO CXEMYy MHKPOKOHTPOJUIEPHOIO YCTpPOWCTBA, B
COOTBETCTBUM C ONHCAHUEM COIJIACHO BapuaHTy 3aaaHus (35 6amios).

CocrTaBuTenb E.A. Muxaiinosa
3aBeyronuii kadenpoit JLU. Tpyxuna

7. IlepeyeHb OCHOBHOI M /IONOJIHUTEJIbHOI Y4eOHOIl JuTepaTypbl, HEOOXOAUMOI 151
OCBOCHUS TMCUMILUINHBI (MOYJIs1)
a) OCHOBHAas1 JIUTepaTrypa:

1. YepuocsutoB A. Visual C++ 6 u MFC. Kypc s npodeccrnonanon [ D1eKTpOHHBIN
pecypc]. mpuil. K KH.. DiekTpoH. nporp./ A. UepnocButos.- [b. m.], [6.r].-538c.
2. I'enxkun A. C., MuxeeB A. A. Anekceil Anekcanaposud biiokueiin B MIHTepHeTe

semeii. Blockchain in the Internet of things/ A. C. I'enkun, A. A. Muxees// Homep xypnaia, Ne
10, C. 3-11, 2017, u.3 2-202
3. benmoB A.B. Muxkpokontpomiepslt AVR [DnektponHBIM pecypc] : OT a3oB

NPOTPAaMMHUPOBAHUS JI0 CO3JaHUs MpPAaKTUYeCKUX ycTpoiictB / A.B. BemoB. — DnekTpoH.
tekcroBeie nanHbie. — CII0. : Hayka m Texnuka, 2016. — 544 c. — 978-5-94387-854-1. —



Pexxum noctyma: http://www.iprbookshop.ru/60654.html

4. BonoBo3oB A.M. MUKpPOKOHTpOJUIEPH! Il CUCTEM aBTOMAaTHKHU [DJIEKTPOHHBIN
pecypce] : yuebHOe mocobue / A.M. BogoBo30B. — DJEKTPOH. TEKCTOBbIE AaHHBIE. — M. :
Uudppaldmxenepus, 2016. — 164 c. — 978-5-9729-0138-8. — Pexum npocryma:
http://www.iprbookshop.ru/51727.html

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:
1. NpanosaI'. C. 'aniuna Cepreesna [IporpammupoBanue. nonyieno ¥ MO By30B 1o
YHUB. TIOJIUTEXH. 00pa30BaHMIO. Y4eOHHUK IS BY30B. 2-¢ u3., ctep./ I'. C. IBanoBa.- M.: KnoPyc,
2013.-426 c.
2. Kpemner A.C. IIpoekTupoBaHME CHCTEM MHTEJUICKTYaJIbHOIO YIpPaBICHUS
JIOMAIIHe aBTOMATHUKOW. DJIEMEHThI TEOPUH U MPAKTUKYM [DIEKTPOHHBIA pecypc] : yueOHoe
nocobue / A.C. Kpemiies, A.B. Tutos, A.H. lllykun. — DnekTpoH. TekcToBble nanubie. — CII0.

: Yuuepcurer HNTMO, 2014. — 95 c. — 2227-8397. — Pexum jgocryna:
http://www.iprbookshop.ru/67591.html

3. Maiik Ilpenko PIC-MukpokoHTposuiepbl. ApXUTEKTypa U NPOrpaMMHPOBAHUE
[Onextponnblii pecypc] / Ilpeaxko Maiik. — DIeKTpOH. TEeKCTOBble AaHHbIe. — (CapaToB:
[TpodobpazoBanme, 2017. — 512 c¢. — 978-5-4488-0062-7. — Pexum npocryma:
http://www.iprbookshop.ru/63584.html

4, OBeuknH M.B. DnekTpoHHKA CHCTEM aBTOMATHYECKOTO YIPaBJICHHUS Ha OCHOBE
MUKpPOKOHTpOJUIEpoB cemeiictBa AVR [DnekTponHbIil pecypc] : yueOHoe mocobue / M.B.
OBeuKHH. — OJEKTPOH. TEKCTOBbIE JaHHbIe. — OpeHnOypr: OpeHOyprckuil rocy1apcTBEHHBIN

yausepcurer, ObC ACB, 2016. — 113 c¢. — 978-5-7410-1543-8. — Pexum npocryna:
http://www.iprbookshop.ru/69975.html

5. OcCHOBBI TPOrpPaMMUPOBAHUS MUKPOIPOILIECCOPHBIX KOHTPOJUIEPOB B IU(PPOBHIX
CHUCTEMax YIPaBJICHUS TEXHOJOTMYECKUMHU IIpollecCCaMH [DIIEKTPOHHBIM pecypc| : ydeOHoe
noco6ue / B.C. Kynpsimos [u Ap.]. — DAeKTpoH. TeKCTOBBIE JaHHbIe. — Boponex: Boponexckuit
rOCYJIapCTBEHHBIN YHUBEPCUTET MH)KEHEPHBIX TexHOIorui, 2014, — 144 ¢. — 978-5-00032- 054-
9. — Pexxum noctyna: http://www.iprbookshop.ru/47437.html

B) MHTEPHET-PeCcypChI:

8. Ilepevyennb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKAIMOHHOH ceTn "WHTepHer",
HEeOOXOAUMBIX /IJIsl OCBOEHUS TUCHMILIMHBI (MOAYJsl), BKJIOYas NpodeccHoHATbHbIE 0a3bl
AAHHBIX U MH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

JUiss  OCBOEHHUS JUCLUMIUIMHBI OO0ydYaromemycss HeOoOXOAMMBI —CIEAYIOLIHNE PEecypchl
MH(}OpPMaLlMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»:!

Caiit U1 ®I'BOY BO «bI'Y», anpec nocryna: http://bgu-chita.ru/, noctyn KpyriocyTOUHbIN
HEOTPaHWYECHHBIH;

[Mudposoii oOpa3oBaTeNbHBIH  pecype IPR SMART - oObenuHsier HoBeilmue
MH(OpPMaLIMOHHBIE TEXHOJIOTUU U YU€OHYIO JINLEH3UOHHYIO JIMTEPATypy, NpeAHa3HAYEHHbIHN 1715
pasHBIX HaNpaBJIeHUH MOATOTOBKM U crHernuaabHocTe. KOHTeHT oTBeuaer TpeOoBaHUIM
CTaH/JapTOB BBICIIEr0, CPEAHEr0 MPO(ECCHOHANBHOTO W JIOMOJHUTENIBHOTO O0pa30BaHMUS.
Pecypcom obecnieunBaeTcst KpyriIOCyTOYHBIN MOTHOTEKCTOBBIM JOCTYH K yueOHUKaAM, KypHaIaMm,
CTaThsIM U JIPYroi TUTepaType AJisl BCEX 3apEeTUCTPUPOBAHHBIX MOJIb30BaTeNeil. Apec qocTyna:
http://www.iprbookshop.ru;

eLIBRARY.RU — kpynseiimas B Poccun snekTpoHHas OuOiIMoTeKa HAyYHbIX MyOIHKaIuii,
oOmajaromass OOraTbIMH BO3MOXKHOCTSMH IIOMCKa UM aHalM3a HAy4YHOH HH(pOpMAaIHH.
eLIBRARY.RU sBasercss pa3paOOTUYMKOM POCCHICKOTO HHJAEKCA HAy4YHOTO IUTHPOBAHUS
(PYHLI). ITons3zoBanue HOb eLibrary obmenoctynHo u OecrjiaTHO IJsl BCEX IMOJIb30BaTeNeil.
Anpec nocryna: https://www.elibrary.ru;



DNEKTPOHHBINA KaTaJor OMOJIMOTEKH JaeT BO3MOXHOCTh IMOMCKA JUTEPATyphl, UMEIOLIEHCS B
donne OMOAMOTEKH, oOOECIeYMBAECT TMOJHOTEKCTOBBIM JOCTYH K YYEOHBIM IOCOOMSM,
MOHOTpadusaM, CTaThsIM IpenojaBaTesiell 1 00yJarmuxcs, y4eOHO-METOANUYECKUM KOMILIEKCaM
U BBIITYCKHBIM KBaJIM(HUKAIIMOHHBIM padoTaM. Anpec goctyna: http://lib.bgu-chita.ru;

DOnekTpoHHBIH pecypc nudpoBoi obpaszoBarensHol cpenbl CIIO «PROFob6pazoBanue».
Anpec nocryma: https://profspo.ru;

OenepanbHas ciyx0a rocynapctBeHHoi craructuku (Poccrar). Agnpec gocryma:
https://rosstat.gov.ru/;

9. MeToauueckue YKazaHus QJsd 06yqaloumxca 0 OCBOCHHIO JUCHMIIJIMHBI (MOI[y.]'[H)

N3ydaTh JUCLUIUIMHY PEKOMEHIYETCS B COOTBETCTBUM C TOW IOCIIEAOBATEIBbHOCTHIO,
KOTOpas 0003HAYCHA B €€ CO/IepKaHUH. J{JIs yCTIEITHOTO OCBOCHUS Kypca 00yJaroIuecst JOKHBI
UMETb NIepBOHAYAJIbHBIE 3HAHMSI B 00J1aCTH POrPaMMHUPOBAHHUS.

Ha nexkumsix npernopaBarenb 03BYYMBAET TEMY, 3HAKOMUT C IEPEUYHEM JIUTEPATyphbl IO
TeMe, OOOCHOBBIBAET MECTO M pPOJIb 3TOW TeMbl B JAaHHOM IUCLUIUIMHE, PAcKpbIBaeT ee
NpakTUYecKoe 3HaueHue. B Xoze JeKuuid CTyACHTY HEeO0OXOAMMO BECTH KOHCHEKT, (pUKcupys
OCHOBHBIC ITOHATHS U MPOOIIEMHBIE BOIIPOCHI.

[IpakTnueckue (ceMUHApPCKUE) 3aHATHS 110 CBOEMY COJIEP’KAHUIO CBSI3aHBbl C TEMATHUKOU
JEKIMOHHBIX 3aHATHH. HaunHaTh MOATOTOBKY K 3aHATHIO 11€J1eCO00pa3HO ¢ KOHCIIEKTa JIKLUH.
3amanue Ha TPAKTHYECKOE (CEMHHApPCKOE) 3aHATHE COOOMmMaeTcsl OOyYaroIuMcs OO0 €ro
npoBezeHus. Ha ceMuHape mpenogaBaresb OpraHu3yer oOCYXJAE€HHE 3TOM TEeMbl, BBICTYIas B
KayecTBE OpraHuM3aropa, KOHCYJbTaHTa U JKCIEpTa yueOHO-II03HABATENbHOU JAESITEIbHOCTU
oOyJaromerocs.

N3yvyenne quciuminHel (MOLyJisl) BKIIOYAET CaMOCTOSATENbHYIO paboTy 00y4aroIerocs.

OCHOBHBIMU BHJJAMH CaMOCTOSITEIIbHON pabOThI CTYAEHTOB C yYacTHEM IIperoiaBaTeneil
ABJISIOTCS:

- TeKyI[ie KOHCYJIbTALUY;

- KOJUIOKBUYM Kak (popMa KOHTPOJI OCBOEHHUS TEOPETUUECKOIO COEPIKAHMSI IUCLUIUINH:
(B yachl KOHCYJIbTALUH, IPElyCMOTPEHHBIE YUEOHBIM IIJIAHOM);

- IpUEM U pa300p JOMAIIHUX 3aJaHUH (B 4achl MPAKTUYECKUX 3aHITHI);

- IPUEM U 3aluTa J1a00opaTopHbIX paboT (BO BpeMsl MPOBEJCHUS 3aHATHH);

- BBIIIOJIHEHHE KYPCOBBIX pabOT B paMKax JUCHUUIUINH (PYKOBOJICTBO, KOHCYJIbTUPOBAHHE
U 3allUTa KYpCOBBIX paboT B 4achl, NPEAYCMOTPEHHbIE yUE€OHBIM IUIAHOM) H .

-  OCHOBHBIMM BHUJAaMH CAMOCTOATEIbHOW pabOThl CTYAEHTOB 0€3  ydacTHs
npenojaBaTesieil BIsSIOTCS:

- popMUpOBaHUE U YCBOCHUE COJIEPKAHUS KOHCIIEKTA JIEKITUH Ha 6a3e peKOMEHI0BAaHHOMN
JEKTOpOM Y4eOHOW JMTepaTypsl, BKJIOYas HH(POPMALMOHHBIE OOpa30BaTelIbHBIE PECYPCHI
(97K TpOHHBIE YUEOHUKH, 3JIEKTPOHHBIE OMOINOTEKH U Ip.);

- CAMOCTOSITENIbHOE U3Y4YEeHHUE OTJENIbHBIX TEM HJIU BOIIPOCOB MO Y4eOHUKAM M Y4eOHBIM
IMOCOOHIM;

- HanMcaHue pedepaTos, J0KIAJI0B;

- IOATOTOBKA K CEMMHApaM U J1ab0paTOpHBIM paboTaM;

- BBIIIOJHEHUE JOMAIIHUX 3aJaHUN B BMJIE PEUICHMs OTAEIBbHBIX 3a/lad, MPOBEICHUS
TUIIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYAIBHBIX pabOT MO OTIEIbHBIM
paszzenaM coJepKaHus AUCLUILINH U Jp.

10. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOIHMH, MCIOJb3yeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOTO0 TMpoLecca MO JUCHUIUIMHE (MOAYJII0), BKJIOYasi IepedyeHb
NMPOrpaMMHOI0 odecrevYeHust

B yuebHOM mporiecce UCIONIb3yeTCs cienyolee NporpaMMHoe o0ecrieyeHue:

—7-Zip,

— MS Office,

— Notepad++,



— Visual studio

11. Onucanue MaTepuAIbLHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM JIS OCYLIeCTBJIEHUS
00pa3oBaTeILHOIO MPoIecca MO0 AMCUUILIHHE (MOTYJII0):

B yueGHOM mporiecce MCHONB3YIOTCSA ayIUTOPHU JUIS MPOBEACHHUS Y4YEOHBIX 3aHITHH,
MPelyCMOTPEHHBIX MporpaMMoi OakajaBpHara, OCHaIllEHHbIE 000PY/10BaHUEM U TEXHUYECKUMU
CpeACTBaMHU O0YYCHUS:

y4eOHBbIE ayIUTOPHH, OCHAIICHHBIE CHEIUATIN3UPOBAHHOW MeOenblo, MarHUTHO-
MapKEepHOH JTOCKOH, TpHOYHOMU /IS BRICTYIIJICHHM, TEXHUYECKUMU CPEJICTBAMH O0YUYCHHUS;

y4ueOHbIE ayAUTOPUU JIJIsl TPYNIOBBIX U UHIUBUAYAJIbHBIX KOHCYJIbTAIMM, OCHAIIICHHbIE
CHELHATU3UPOBAHHON MeOeNbl0, MarHUTHO-MAapKEPHOW JOCKOM, TEXHHMYECKHMMH CpPEACTBAMHU
00y4eHUs1 — HOYTOYK, IIPOCKTOD;

MOMEUICHUSI Ui  CaMOCTOSITENIbHOM  paboThl, OCHALCHHOE CIEeHUATN3UPOBAHHON
MeOenbio, JOCKOM, TEXHUUYECKHMMH CpeJICTBaMU OOyueHUsi — MyJIbTUMEIUitHOe 000pya0BaHuUE:
IIPOEKTOpP, KOMIIBIOTEpHAs TEXHHMKA C BO3MOXKHOCTBIO MOJAKIIOUEHUS K ceTh MHTepHeT u
obecnieuenueM goctymna B DUOC.
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