MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbuocts: 11.04.01 Paguorexnnka
HaumenoBanue o0pa3oBare/ibHOi nporpammbl: Kudepdusnueckue cucreMbl 1 HHTEPHET Bellei
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHue - Marucrparypa

®opma o0yuenusi: OuHoO-32049HASA

Pabouass nporpaMma QM CHUILIHHBI
IIPOI'PAMMHBIE U ATIITAPATHBIE UHTEP®ENCHI UHTEPHETA

BEIIEN

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHHIA

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

3 cemecTp - 12 yacos;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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Bnageneyu LLIyKWH A.B.
IIpenonasarenn T — R191e9d66-ShchukinAvV-13fb24a1 A.B. lllykun
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lear ocBoeHHsI IMCHUILUIMHBI. W3yYCHHE COBPEMEHHBIX TPOTPAMMHBIX U  allapaTHBIX
uHTEP(EICOB, UCIIONB3yEMbIX B Pa3IMYHBIX PATUOTEXHUYECKUX YCTPOHCTBAX.
3agaun TUCHHIIHHBI
- I3YYCHHE MOJICTTN B3aUMO/ICUCTBUS OTKPBITBIX CHCTEM;
- 03HAKOMJICHHE C IMPOTOKOJIAMHU Pa3IUYHBIX YPOBHEH ATAIOHHOW MOJIEIINA B3aUMOJICHCTBUS
OTKPBITBIX CHCTEM;
- U3y4EHHE MTPOBOIHBIX HHTEP(HEHCOB MUKPOKOHTPOJIEPOB M MUKPOIIPOIIECCOPOB;
- U3y4eHHE OECTPOBOIHBIX HHTEP(EICOB MUKPOKOHTPOJIEPOB U MUKPOIIPOIIECCOPOB;
- OCBOCHHE MIPUHITUIIOB U MOCIIEI0BATEILHOCTH UCIIOIB30BAHUS IPOTPAMMHBIX CPEJICTB
ABTOMATHU3UPOBAHHOTO MMPOSKTUPOBAHMUS JIJISl IPOTPAMMHPOBAHUS M OTJIAJIKA CUCTEM C TPOBOAHBIMU WIIH
OecpoBOIHBIMHU HHTEPdEicamMu.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI{ N HAMMCHOBaAHUC KOI{ U HAUMCHOBAHUEC 3a11.11a1mp03aHHble pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIICTCHIIMU
YK-1 Cnocoben N J1-1yk-1 BemomnHsieT mouck 3HaTh.
OCYILECTBIIATh He06X0auMOit nH(OpMAIHH, - MOJIEJTM B3aUMOJICHCTBUS OTKPBITBHIX
KPUTHYECKUHA aHAIIN3 €€ KPUTUYCCKUN aHaIu3 U CUCTEM, COBPEMCHHBIC PCIICHUA
POOJIEMHBIX CUTYyalluid Ha | 0000MIaeT pe3yabTaThl MOCTPOCHHS CETEBBIX YCTPOKCTB,
OCHOBE CHUCTEMHOT'O aHayu3a JyIsl perieHus IPUMEHSICMBIC TIPU MPAKTHIECKON
MO/IX0/1a, BBIpabaThIBaTh IIOCTaBJIICHHOH 3a1a4u peau3aluu CETEBbIX YCTPOUCTB, U
CTpaTEruio AeicTBUI TEHJICHIIMH UX Pa3BUTHSL.
TIK-2 Cnocoben N/I-1nk-2 3HaeT NPUHLUIIEI 3HATh:
MPOEKTUPOBATH MOCTPOCHUS CUCTEM - CIIOCOOBI nepeayn MHPopMaluy B
paTuOTEeXHUUECKHE JTMCTAaHIIMOHHOTO cObopa PaguOTCXHUYCCKUX CUCTEMaX U
yCTpoicTBa, MPUOOPHI U UX | 0OPabOTKU U XpaHEHUS KOMIUICKCaX € ITOMOIIBIO Pa3JINIHbIX
y3JIbl, CHCTEMBI U JIAaHHBIX B MHTEJUIEKTYaIbHbBIX uHTEp(EHCcoB.
KOMIUIEKCHI cOopa U pPaIMOTEXHUYECKUX CUCTEMAaX
00pabOTKH JaHHBIX U M KOMIUIEKCAX YMETB!
YIPABJIEHUS YCTPOWCTBAMH - pa3pabaThIBaTh CUCTEMBI
C YYETOM 3aJaHHBIX JTUCTAaHIIMOHHOTO cOOpa IaHHBIX.

TpeOOBaHUI B TOM YHCIIE U
6opTOBOrO 6a3MpPOBAHUS

I1K-2 Cniocoben N J1-411x-2 MeeT HAaBBIKH YMETh:
MIPOEKTUPOBATH pa3paGOTKH M UCHIONB30BaHUs | - IPUMEHATE KOMIIBIOTEPHbIC CHCTEMBI H
PaAOTEXHUYECKHE MPOrPaMMHOTO OOecTieueHust MMaKCThI MTPUKJIA/IHBIX TIPOTPAMM JIJIA
YCTPONCTBA, TPUOOPHI I KX | I PAAMOTEXHUUYECKHUX HNPOCKTUPOBAHUSA U UCCIICIOBAHUS CETCBBIX
y3J1bl, CHCTEMBI 1 YCTPOMCTB, MPUOOPOB, CUCTEM LM (POBBIX YCTPOHCTB.

KOMIUIEKCHI cOopa u ¥ KOMIUIEKCOB Pa3JIMYHOTO

00paboOTKH JaHHBIX U Ha3HAYCHUS

YIIPABJIEHUS yCTPONCTBAMHU
C Y4ETOM 3aJJaHHbIX
TpeOOBaHUIT B TOM UHCIIE U
60pTOBOrO 6a3MpPOBAHNUS




2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuuiuiiHa OTHOCHTCS K OCHOBHOM Ipo(eCCHOHAJBbHOW 00pa3oBaTeNbHON Iporpamme
Kubepduznueckue cuctembl u uaTepHer Bemen (manee — OIIOII), nanpasienus noarorosku 11.04.01
PangnorexHuka, ypoBeHb 00pa30BaHMsI: BbICIIEE 0Opa30BaHUE - MaruCTpaTypa.

Baszupyercst Ha ypoBHE BbIcIIero 00pa3oBaHus (OaKaiaBpHar, CIICIUATUTET).

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DTajoHHAs MOJIENb 28 3 4 4 - - - - - - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
B3aUMO/ICHCTBUS IToBTOpeHne MaTepuaa 1o pasaeiny
OTKPBITBIX CUCTEM U "DTanoHHas MoJeb B3aUMOICUCTBUS
OCHOBBI CETEH OTKPBITBIX CHUCTEM U OCHOBBHI ceTei"
11 OTanoHHas MOJCIb 28 4 4 - - - - - - 20 - Iloozomogka K 1adopamoproii pavome: Jns
B3aUMO/ICHCTBUS BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
OTKPBITHIX CUCTEM U HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
OCHOBBHI ceTeit 3a[jau BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TakK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "DTanoHHas MOJEINb B3aUMOAEHCTBUS
OTKPBITBIX CUCTEM U OCHOBBI CE€Teil" MaTepuaiy.
Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJICOTOBKA K 3amure jab. paboTh
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"DTalloHHas MOJEIb B3aUMOIEHCTBUS
OTKPBITBIX CUCTEM U OCHOBBI ceTeil"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], c. 384-396
[2], c. 501-515
[5], 39-50, 86-106
2 IIpoBoxHBIE 26 2 4 - - - - - - 20 - Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
MPOTrpaMMHBIE U [ToBTOpeHne MaTepuana 1Mo pasaeiy
annaparHsle "[IpoBoIHBIE IPOTPAaMMHBIE U anmapaTHbIE
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uHTepdeiice

nnrepdeiice”

2.1 IIpoBoaHBIE 26 20 Ilodzomoeka K nadopamopnoit padome: Jlns
NIPOTrpaMMHBIE U BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
annapaTHbIe HEo0XOAMMO MPEeABapUTEIILHO U3YIUTh TEMY U
uHTEepQEiich 3a71a9M BBITIOHEHMS Ta0OpaToOpHOil paboThI, a
TaK e M3y4UTh BOIIPOCH BAPUAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "IIpoBogHbEIC TPOTPAMMHBIC 1
amnmaparHble HHTepQeicH” MaTepuay.
IIodzomogka K ayOumopHusimM 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amuTe jJab. padoTh
Camocmoamensnoe uzyuenue
meopemuueckoz0 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"IIpoBoHBIE TPOrPaMMHBIE U allllapaTHBIC
uHTEepdeich"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[3], c. 230-257
3 BecripoBogHbIC 28 20 Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
POrpaMMHBIE U IToBTOpeHe MaTepuaa no paszieity
arnmnapaTHbIe "BecripoBoHBIE TPOTPaMMHBIE U anapaTHBIE
uHTepdeiice uHTepdeice"
3.1 BecrnipoBoHbIe 28 20 Iloozomoexa Kk radopamopuoi padome: JIns
POrpaMMHBIE U BBITIOJIHEHHS 33/IaHUH 110 JJaOOpaTopHOii padoTe
arnmnapaTHbIe HE00XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
uHTepdeiice 3a/1a4¥ BBITIOJIHEHUS J1TA0OpaTOpHOii paboThl, a

TaK kK€ U3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
pazzene "becnpoBoAHbIE MPOrpaMMHbIE U
annapaTHble HHTepgerc" MaTepuany.
Iloozomogka K ayoumopHsim 3auamuam:
[IpopaboTka JIEKIINH, BBIITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: Vzyaenne
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"BecnipoBoiHBIE TPOTPaMMHEBIE U anmapaTHHIe
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nnrepdeiice”
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[4], . 260-300

4 IIpoextupoBanue u 26 2 4 - - 20 - Iloozomoeka K meKyuiemy KOHmMPOJIo:
OTJIaAKa CHCTEM C IToBTOpEHNE MaTepuana Mo pasaety
MIPOBOJAHBIMY WIIN "IIpoekTHpOBaHNE U OTIAJKA CHCTEM C
6eCrpOBOTHBIMH MIPOBOAHBIMH WIN OECIIPOBOAHBIMHU

uHTEepdeiicaMu nHTEepdeiicamu”

4.1 IIpoextupoBanue u 26 2 4 - - 20 - Ilodzomoexa Kk nabopamopuoit padome: Jns
OTJIaJKa CHCTEM C BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MPOBOIHBIMH WU HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
0ecrpoBOTHBIMH 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a

uHTepdeiicamu TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "lIpoekTupoBaHue U OTIAKa CUCTEM C
IIPOBOAHBIMH WJIN OECIIPOBOAHBIMHU
uHTEepdeiicaMu" MaTepuaty.
Ilo020moeKa K ayoumopHnovim 3aHAmMusAM:
ITpopaboTka neKnny, BEIOJIHEHUE U
MOJITOTOBKA K 3aIuTe J1ab. paboTHI
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIONTHUTEIHHOTO MaTepraia o pasJierry
"IIpoexTHpOBaHUE U OTIAKA CHCTEM C
MIPOBO/IHBIMH WJIN OECTIPOBOAHBIMH
nHTepdeiicamu"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[4], c. 331-370
[6], 1-80
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 12 16 - 0.5 80 335
Hroro 3a cemectp 144.0 12 16 - 2 - 0.5 1135

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinael; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Omanonnas moodensb 83aUMo0elicmsus OMKPbIMbIX CUCTEM U OCHOB8bL cemell

1.1. DTanonnas MoJeIb B3aUMOJICUCTBUS OTKPBITHIX CUCTEM M OCHOBBI CETEH

Pacnpenenennas obpaborka nanubix. Knaccudukanus cereld mo nmpocTpaHCTBEHHOMY OXBaTy.
[Tepenaya wHGOpPMANKMKU C HCIOJB30BAHHEM IIPOBOJOB M 0Oe3 MPOBOAOB (CBET, PaIUOBOJIHBI).
ba3oBpie TOMONOTMM CeTei — IWHA, KOJBIO W 3Be3ga. CeMUypoBHEBash STAJOHHAS MOICIH
B3auMOICUCTBUS OTKPHITHIX cucteM (ODMBOC) wm OSI/RM (Open System Interconnection
Reference Model). Mogens TCP/IP. IIpoTokoisl HpuKIagHOro YpoBHS. IIpoTOKOIBI ypOBHS
npeactaBieHus. [IpoTokoibl ceancoBoro ypoBHs. [IpoTOKOJIBI TpaHCHIOPTHOTO YPOBHS. [IpOTOKOIIBI
ceTeBoro ypoBHs. [IpOTOKOJBI KaHATBLHOTO YpOBHs. [IpOoTOKONBI (PU3UUIECKOTO  YPOBHHI.
Oco0OEHHOCTH TMPOTrpaMMHPOBAHHS CETEBBIX MPHIOKEeHUH. OCHOBHOE CETEBOE O0OpYIOBaHHE:
MOBTOPUTEIIM, MOCTBI, KOMMYTaTOPbI, MapIIPyTU3aTOPhl M MUII03bl. OCOOCHHOCTH TOCTPOCHUS
JIOKQJIBHBIX BBIYMCIUTEIBHBIX CeTeH pa3jIMYHbIX MacIiTaboB. du3nYecKkre cpeibl, UCIOIb3yeMbIe
JUTSL TIepeJladd TaHHBIX. TEeXHOJIOTUH, UCIIONIb3yeMbIe B NIEPCOHATBHBIX BBIYUCIUTEIBHBIX CETSIX —
IrDA, Bluetooth, Bluetooth Low Energy, NFC, ZigBee, Z-Wave, ANT+, USB, FireWire,
Thunderbolt, LPT, TIA/EIA-232, 6LoWPAN. TexHONOIuH, HCIOJb3YeMbIC MPU MOCTPOCHHUU
JIOKaJbHBIX BBIYUCIUTENbHBIX ceTeid — FEthernet m Wi-Fi. TexHonoruu, wucnonb3yembie B
mobaneHbIX ceTsax — X.25, PSTN, ADSL, BPL, DOCSIS, EPON, GPON. TexHonoruu nepeaadu
JIAHHBIX B MOOWJIBHBIX cOTOBBIX ceTsix — CSD, HSCSD, GPRS, EDGE, HSPA, HSPA+, WiMax,
UMTS, LTE, LTE-Advanced, 5G, LoRaWAN. TexHonoruu, UCHOIb3yeMbIe B IPOMBIIICHHON
aBTOMAaTHU3alMu [UIiss Teiemerpun u ynpasienus — EIA/TIA-422, CAN, EtherCAT, ZigBee, Z-
Wave, LoRa, SigFox..

2. HDOGO()Hble npocpammHusle U anndapaimmnbsle l/leepd)elZCbl

2.1. IIpoBoaHBIE TPOrPaMMHBIE U anllapaTHble HHTEPPENCHI

Crenmanu3upoBaHHble  UHTepdEichl Ui MOAKIIOYEHMsS  BHEIIHUX  YCTPOWCTB K
MHKPOKOHTpOJIIepaM U Mukponpoueccopam: 12C, SPI, 1-Wire/TWI, 12S, TTL, UART, SSC, PWM,
napamnensHelii - LCD.  OcHOBHblE ~ TEXHUYECKHE  XApaKTEPUCTUKH U OCOOEHHOCTH
nporpamMmmupoBanud. Crienuanu3upoBaHHble HHTEP(ENCHI s MOIKIIOYEHHUS] BHEIIHUX YCTPOMCTB
K MUKporpoueccopaM u Mukpokommeiotepam: USB, PATA/IDE, SATA, eSATA, mSATA; M.2,
NVMe; PCI, PCMCIA, PCI-Express, ExpressCard, SDIO, MMC..

3. Eecnpoeodele npocpammHusle u anndapaimmnbsle uHm€D¢€ﬁCbl

3.1. BecripoBogHBIE TPOTPaMMHBIE U anllapaTHble HHTEP(EICHI

O0630p OecnpoBo/iHbIE HHTEP(EHCOB JUISI MHUKPOKOHTPOJUIEPOB W MHUKPOIIPOLECCOPOB.
[Tonkmouenne 3G/4G  moxpemoB. Ilomyuenune u 00paboTKa JaHHBIX OT HAaBUTAllMOHHBIX
GPS/GLONASS/BeiDou npueMHHuKoB. OCHOBHbIE TEXHUYECKHE XapaKTEPUCTUKU U OCOOCHHOCTH
IPOTPaMMHUPOBAHUSL. .

4. IIpoekmuposarue u OMAAa0Ka CUCIeEM C npoeodemu uiau 686‘7’1D0600Hblﬂ/lu uHmepd)eﬁcamu

4.1. IlpoexTupoBaHKe U OTJIaJIKa CUCTEM C IIPOBOJHBIMU MM OECIIPOBOAHBIMHU HHTEp(elicaMu

[ToctaHoBKa 3afaydl TMPOEKTUPOBAHHMS CUCTEMbl C TPOBOAHBIMM WM OECHpPOBOJHBIMHU
uHTepdeiicamu. Bpibop MHKpOHTposuiepa WM MuUKporpoleccopa. OmnpeneneHrue HEOOXOAUMMOMN
(YHKIMOHATIBHOCTH TpPOrpaMMbl U (popMupoBaHue anropurMa ee padbotsl. Kondurypuposanue
MHUKPOKOHTPOJUIEPA WJIM MHKpoOIpoueccopa [uid paboTel ¢ HEOOXOOUMBIM HHTEpdencoM.
Hamucanme mporpaMMbl M ee OmIagka Uil  KOHKPETHOTO  MHMKPOKOHTpOJUIEpa WU
MHUKPOIIPOLIECCOPA. .



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. Kondurypupopanue u mporpaMMupoBaHue OeCIIpOBOJHBIX HHTEpGEiicoB

MHUKPOKOHTPOJUIEpPA OTJIal04HOM IIaThI;
2. KoudurypupoBanue 1 nporpaMMHpOBaHHE MPOBOJHBIX HHTEP(HEHCOB MUKPOKOHTPOILIIEPA

OTJIAAOYHOM IIJIATHI;
3. Ucnonp3oBanue MporpaMMHBIX OMOIMOTEK M anmapaTHbIX MOAYIJICH 11 (GOPMUPOBAHUS

UHTEPEICOB MUKPOKOHTPOIIIEpA OTJIAA0YHOM IJ1aThI;
4. KondurypupoBaHue 1 NporpaMMUpPOBaHUE MUKPOKOHTPOJIEpA OTIaJOYHOM IIAThI.

3.5 KoncyabTanum

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0pMI/I YEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIE PE3YAbTAThI 00YUEHUS 110

Howmep paznena
JTUCHUTLITUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

Kongl
JUCLUIUIAHE COOTBETCTBUHU C
WH/IUKATOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1]12]3]4
3HaTh:
MOJEJIA B3aUMOJEHCTBUS OTKPBITBIX CUCTEM, TectupoBanue/Tect Nel «IDtanonnas Mojaenb
COBPEMEHHBIE PEIICHHUS TIOCTPOCHHUS CETEBBIX B3aMMOJICHCTBHS OTKPBITBIX CHCTEM M OCHOBBI CETEH»
YCTPOMCTB, IPUMEHSEMbIE IIPU MPAKTUUYECKOM N-1yka +
peann3aIy CETeBBIX YCTPOUCTB, U TEHACHIIUU HX
pa3BUTHS
croco0BI Iepeiayn nHPOpMAINU B JlaGopatopHas paboTa/3ammra 1a00paTOpHON pabOTHI
PAJMOTEXHIMECKHX CHCTEMAX  KOMILIEKCAX ¢ V-l + 14 Ne2 <<I/IcnonL3OBaHHei IPOrpaMMHBIX OMOINOTEK U }
MOMOIIBIO PA3JIMYHBIX HHTEP(EHCOB anmapaTHbIX MOAYIeH st popMupoBaHus HHTEPhEHCOB
MHUKPOKOHTPOJIEPA OTIaJOYHON IIAThI»
Ymersb:
pa3pabaTbIBaTh CUCTEMBI JUCTAHIIMOHHOTO cOopa JlaGopatopHas paboTa/3amura 1a60paTopHON pabOThI
JAHHBIX Nel «KondurypupoBanue u nporpaMMUpOBaHNE
MHUKPOKOHTPOJIIEPA OTIaJOYHON TIAThI»
NI-1nk-2 + + | Jlaboparopuas paboTa/3aiura 1a60paTopHOil paGoThI
Ne3 «KondurypupoBanue u nporpaMMUpOBaHHE
MIPOBOJTHBIX HHTEP(HEHCOB MUKPOKOHTPOILIEPA
OTJIaJIOYHON IIAThI»
NPUMEHSATh KOMIIBIOTEPHBIE CUCTEMBI M NTAKEThI JlaGopatopHas paboTa/3amura 1a60paTopHON pabOTHI
MPUKITaHBIX IPOTPAMM JUIS IPOCKTPOBAHNS 1 V-4 R U I B «KOH(l)I/IprI/IpOBaHI/If U TIPOTPaMMHUPOBAHHE
HCCIIEIOBAHMSI CETEBBIX LU(POBBIX YCTPOUCTB OecrpoBOIHBIX HHTEP(HEIICOB MUKPOKOHTpOJLIEpa
OTJIaJOYHOM IIJIAThI»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. 3ammra naboparopHoit paboTsl Nel «KondpurypupoBanue u nporpaMMHpPOBaHUE
MHUKPOKOHTpOJIIEpa 0TIa09HoM miate (JlabopaTopHas padora)
2. 3amuta nadopatopHoii paboTsl Ne2 «/cmob30BaHe TPOTrPaMMHBIX OHOINOTEK U
anmnapaTHbeIX MoayJel aist GopMUpOBaHUS UHTEP(PEICOB MUKPOKOHTPOILIEPA OTJIaJOYHOM
iate (JlabopaTopHas pabora)
3. 3amuTa naboparopuoit pabotsl Ne3 «KoHpurypupoBanue 1 nporpaMMHpPOBaHHE
IPOBOJHBIX HHTEP(HEHCOB MUKPOKOHTPOIIEpA OTIIaq0uHOM maTe» (JJaboparopHas pabota)
4. 3amura nabopatopHoii paboTsl Ned «KoHpuryprupoBanue u mporpaMMUpoOBaHUE
OecrpoBOTHBIX UHTEP(HEHCOB MEKPOKOHTPOJLIEPA OTIaA0uHON T1aTe (JlabopaTopHas
pabora)

®Popma peanuzamu: KommnerorepHoe 3a1anue
1. Tect Nel «DtanonHas MOJieb B3aUMOJICUCTBUSI OTKPBITBIX CUCTEM U OCHOBBI CETEH»
(TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne3)
B cootBerctBum ¢ I[lonoxxkeHnem o OamibHO-pEUTUHTOBOM cucteme it ctyneHToB HUY «MOBOW»
Ha OCHOBaHUH CEMECTPOBOM U HK3aMEHAIIMOHHOMN COCTaBISIOIINX.

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. bpoiino, B. JI. BerauicnuTenbHble CUCTEMBI, CETH M TeJIEKOMMYHUKAIIUY : ydeOHOe mocolue ams
BY30B 10 HanpasieHusM "[Ipuknannas nndopmaruka" u "MHpopManmoHHbIe CUCTEMBI B
skoHomuke" / B. JI. Bpoiino. — 2-e uza. — CII6. : ITutep, 2004. — 703 c. — (YueOHHK AJIs BY30B). —
ISBN 5-947236-34-6.;

2. Tanenbaym, 3. KommnbrorepHsie ceTd : niep. ¢ auri. / 3. Tanenbaym. — 4-e uza. — CIIO. : [Tutep,
2011. — 992 c. — (Knaccuka computer science). — ISBN 978-5-318-00492-6.;

3. Yrpromos, E. I1. Lludposas cxeMoTexHHKa : yueOHOE Tocodue AJisi By30B 0 HAlpaBJICHUIO
230100 "MudopmaTrka u BerauciutensHas Texauka" / E. [1. Yrpromos. — 3-e u3n., nepepad. u gotm.
— CII6. : BXB-ITerep6ypr, 2010. — 816 c. — ISBN 978-5-9775-0162-0.;

4. Mukymus, A. B. LludgpoBblie ycTpoiicTBa 1 MUKpOIpOILIECCOPHI : yueOHOe nocolOue AJis By30B 1O
HaIlpaBJICHUIO TOATOTOBKU AUIUIOMUPOBAaHHBIX crienuanuctoB 210400 (654400) -
"TenexkommyHnukanuu" / A. B. Mukymun, A. M. Caxues, B. 1. Cenunun. — CII6. : BXB-
[TetepOypr, 2010. — 832 c. — (YuebOHas nurepatypa amns By3oB). — ISBN 978-5-9775-0417-1.;
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5. JIu I1.- "Apxurexrypa narepHera Bemeii", M3narenscrBo: "JIMK IIpecc", Mocksa, 2019 - (454
c.)

https://e.lanbook.com/book/112923,;

6. U. C. lIyokos, II. C. Cramesckuii, M. H. SIkoBuHa- "Penienne npakTHYeCKUX 3a1a4 Ha 0aze
TEXHOJIOTUM UHTepHeTa Beulei", M3aarenscTBo: "HoBocHOMpPCKuil rocy1apCcTBEHHBIM TEXHUUECKHUN
yauBepcutet'", HoBocubupck, 2017 - (80 c.)
https://biblioclub.ru/index.php?page=book&id=576635.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
. CHO "TIpomereit";

. Office / Poccuiickuii makeT o(pUCHBIX MPOTpamMM;

. Windows / Oniepanrionnas cuctema cemeiicta Linux;

. Buneokondepennuu (Maitaa, Coepmxas, BK u np);

MPLab;

. KeilpVision®IDE;

. OC Ubuntu;

. OC Debian;

. AVR Studio.

© 0 NNU AWM~

5.3 UuTepHeT-pecypchl, BKIIOYas NpodeccHoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9bC "YHuBepcurerckas 6ud1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjekTpoHHasi 6udamorexa - https://elibrary.ru/

3. basza nannsix BUHUTMH online - http://www.viniti.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HAaUMECHOBaHUE
Y4eOHble ayAUTOPUH IS E-420/4, CTOJI MpernoiaBaTesi, CTOM, CTYI, MKad,
MIPOBEICHUS JICKITMOHHBIX KommbsrorepHo- BeIIaJIKa JUTsl OJIEXKIbI, JOCKA MapKepHas,
3aHATUN U TEKYILIETO BBIYHCIIUTENIbHAS KOMITbIOTEP MEPCOHATBHBIN
KOHTPOJISI naboparopus
VYueOHbIe ayAUTOPUH IS E-420/4, CTOJI TIPENoIaBaTeis, CTOJ, CTYJI, MKad,
MPOBEICHUS J1a0OPATOPHBIX KommnsrorepHo- BEILAJIKa JUIsl OJ€XK/Ibl, JOCKA MapKepHas,
3aHATHI BBIYHCITATEIIbHAS KOMITBIOTEP MEPCOHATBHBIN
naboparopus
VYueOHbIC ayAUTOPUH IS E-420/4, CTOJI TIPENoIaBaTeis, CTOJ, CTYJI, mKad,
MPOBEACHUS KommnsrorepHo- BEILAIKa JUIsl OJICXK/Ibl, JOCKA MapKepHas,
MIPOMEKYTOUHON BBIYHCITATEIIbHAS KOMITHIOTEP MEPCOHATHHBIN
aTTecTauu naboparopus
ITomemenus nas HTB-303, JlexknmonHas CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOUN pabOTHI ayIUTOpUs MUCHbMEHHBIN, BEIIaIKa JJIs1 OACKIbI,
KOMIThIOTEPHAS CETh C BBIXOJOM B
WNHTepHeT, KOMIBIOTEP NMEPCOHAIbHBINI,
TIPUHTEDP, KOHJAUITMOHED
ITomemenus s E-420/7, JJabopatopus CTOJI IIpEeToiaBaTesi, CTOM, CTYJ, Kad,
KOHCYJIbTUPOBAHHMS M-Buzeo BeIIajIKa JUTsl OJICXKAbI, JOCKA MapKepHas,
TEJIEBU30D
[Tomemenus ans xpanenust | E-800/7, ApxuB kad. CTOJI, CTYJI, KA AJs JOKYMEHTOB,
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o0opyIoBaHUs U y9€OHOTO
VHBEHTaps

"PTII u AC"

BEIIAIKA IS OEXKIBI, XOJIOIUILHUK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[IporpamMmHbIe U anmapatHbie HHTEp(]echl MHTEpHETa BElIeH

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 Tect Nel «DtamoHHas MOJIE)Ib B3aUMOJICHCTBUSI OTKPBITBIX CUCTEM M OCHOBBI CETEH»
(TectupoBanue)

KM-2 3amura maboparopHoit padotsl Nel «KoHburyprupoBanue u mporpaMMupOBaHUE
MHUKPOKOHTPOJUIEpa 0TI 10uHON TuaThl» (JJaboparopHas paboTta)

KM-3 3amura maboparopHoit padotsl Ne2 «lcnosb3oBaHre MporpaMMHBIX OMOJIMOTEK M aImapaTHBIX
Mo tyJiel 1t GOpMUPOBaHMSI HHTEPPEHCOB MUKPOKOHTPOJIIIEPA OTIAT0OTHOM TIIATHD)
(JTaboparopnas pabota)

KM-4 3ammra maboparopHoii paboTsl Ne3 «KoHpurypupoBanue u mporpaMMHUpOBaHHE TIPOBOTHBIX
nHTepelicoB MUKPOKOHTPOJIIEPA OT/Ia0uHOM miaTel» (JlabopaTopHas pabora)

KM-5 3ammra maboparoproii pabotsel Ned «KoHpuUrypupoBaHue u mporpaMMUpOBaHHE OECITPOBOTHBIX
UHTEPEICOB MUKPOKOHTpOIIIEpa OTIIaA0YHOH miatey (JlabopaTopras pabdora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHbl KM: L 2 3 4 >
pasjena Henens 3 7 11 13 15
KM:
1 OTalloHHAs MOJIENIb B3aUMOJICHCTBUS OTKPBITHIX
CHCTEM M OCHOBBI CETeH
11 OTanloHHas MOJIENb B3aVI/IM0I[e171CTBH;1 OTKPBITBIX +
CHCTEM M OCHOBBI CETeH
5 [TpoBoHBIE TPOTrPaMMHBIE U allapaTHbIE
uHTEpPEchl
21 HpOBO,[[HI:Ie IpOTrpaMMHBIE U arnmapaTHble + + + +
uHTEpPechl
3 BecnipoBoHBIE TPOTrpaMMHBIE U anilapaTHBIE
UHTEpQEHChI
31 BecnipoBoiHBIE TPOTrpaMMHBIE U aniapaTHBIE + +
' UHTEpQEHChI
4 [TpoexTrpoBaHUE U OTIIAKA CUCTEM C ITPOBOJIHBIMA
WM 6ecripoBOIHBIMU HHTEpdericamu
41 [TpoexTrpoBaHUE U OTIIAKA CUCTEM C ITPOBOJIHBIMA + + N
' Wy 6ecripoBOJIHBIMU HHTEpdericamu
Bec KM, %: | 20 20 20 20 20
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