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1 ]_Ie.]'l](l H 3aJa494 H3YyYCHUA JTUCHUILIMHBI

1.1 Ieab TUCHUNIHHBI

Yuebnas aucuurmiiiHa «MuUKpoIporeccopHass TEXHHKA B ONTHYECKHUX
CUCTEMAaX CBSI3W» CTaBUT CBOEW IEIbI0 H3YyYCHHME U NPUMECHEHHE MHUK-
PONPOLIECCOPHON TEXHUKU: CHEIUATU3UPOBAHHBIX MHUKPOIPOILECCOPOB - CETEBBIX
IIPOIIECCOPOB, MPOIIECCOPOB BBOJA/BBIBOA, MPOIIECCOPOB IU(POBOH 00pabOTKU
CUTHAJIOB; OCOOCHHOCTEH TEIEKOMMYHHUKAIIMOHHOTO TPOTPAMMHOTO 00€CTICUCHUS
Pa3JIMYHOTO HA3HAYEHUSI B CPEICTBAX CBSI3U.

1.2 3apaum AUCUMIJIMHBI

O3HAaKOMHUTH CTYJCHTOB C apXUTEKTYpPOH M OCHOBHBIMU TEXHUYECKUMH
XapaKTePUCTUKAMH MHKPOIPOIECCOPOB Pa3IMYHBIX THUIIOB; OpTaHHU3AIMH BBOJIA-
BBIBOJIa B HUX (MPOTpaMMHOE YIpaBIE€HHUE BBOJOM- BBIBOJOM, KaHAJbl MPSMOTO
JOCTyIa B IaMATh, HA3HAYCHHE M BHUABI IPEPHIBAHUI); MHOTOIPOIECCOPHBIC
CHUCTeMBbI (apXHUTEKTypa, CIOCOObI CBSI3H); C OCHOBHBIMH TPeOOBaHHSIMH
KOMITJIEKTOBAHHUSA, TPOrPAaMMHBIM 0O€CIIeUeHUEM, OIEPAIMOHHBIMA CHCTEMaMU
pEaTbHOTO BPEMEHH; YIIPABIISAIOMIMMH KOMIUIEKCAMH Y3JI0B KOMMYTallUU. A TaK ke
C COBPEMCHHBIMH TEHICHIUSAMHU Pa3BUTHS MHUKPOIPOICCCOPHON TEXHHKU U
IPOrpaMMHOTO O0ecTieueHus. A TaKkKe, CHCTEMaTU3UPOBAThH MOJyYCHHBIC 3HAHHS
Kacaroliecs: pa3pabOTKH apXUTEKTYpPhl MHKPOIIPOIIECCOPOB M MPOTPAMMHOTO
obOecrieueHusi, OCOOCHHOCTEW MPUMEHEHUS MHUKPOIPOLECCOPHON TEXHUKUA U
IPOrPaMMHOTO OOECTICUeHHsI B CPEICTBaX CBSA3U. J[aTh NMPaKTUYECKHE HABBIKH IO
MIPOrPaMMHUPOBAHUIO MUKPOKOHTPOJIJIEPOB ISl PEIICHUS PAa3IMYHBIX 3a/1a4.

1.3 Mecto aucHUIJIMHBI (MOAYJisI) B CTPYKType 00pa3oBaTe/bHOI

NMPOrpaMMblI
JMucuuminaa «MuKpornponeccopHass TEXHUKA B ONTHYECKUX CHCTEMax
CBSI3W» MO HampablieHHt0 noarotoBku 11.03.02 NudokxoMmyHHUKAITMOHHBIC

TEXHOJIOTUM W CUCTEMBI CBsI3H (KBanmuukaius (cteneHp) "0akanaBp') OTHOCUTCS
K yueOHomy mukiny b1.B. nucuumnnun (Moayneli) BApuaTUBHON YacTH.

Martepuan kypca BecbMa 00bEMEH, U CI0KEH B TOHUMAaHUH, TO3TOMY IS €T0
OCBOCHMSI HEOOXOJMMO YCIEUIHOE YCBOCHHME COIYTCTBYIOIIMX JAUCIUIUIMH:
«BpruncnuTenbHas TEXHUKA U MH(OPMAIIMOHHBIE TEXHOJIOTUN», «CXeMOTeXHUKa
TEJIEKOMMYHUKALIMOHHBIX YCTPOUCTBY», «lludpoBas snekrpoHuka», «Ontuyeckue
M(POBBIE TEIIEKOMMYHUKAIIMOHHBIE CUCTEMBI», « T€OpHsI AIEKTPUUECKUX LTI,
«OCHOBBI ANEKTPOHUKHNY, «BblUMCINUTENbHAS TEXHUKA W HWHGOPMAIMOHHbBIE
TEXHOJIOTUW.

1.4 IlepeyeHb NJIAHUPYeMbIX Pe3yJbTATOB OOYYeHHUS] 1O JAUCHUIJIMHE
(Moay/110), COOTHECEHHBIX ¢ IUVIAHUPYEMBIMHM  pe3yJbTATaMH  OCBOCHUA
o0pa30BaTe/IbHOI NPOrpaMMblI

W3ydenune nanHoW yueOHOM NUCIUIUIMHBI HAIIPaBICHO Ha (popMHUpOBaHUE Y
obOy4aromuxcs npogeccuonanrvrvix kommnerenuit: [1K-30; ITK-31, ITK-32
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Coneprxanue

B pesynbpTaTe nuzydeHus: yueOHON AUCIUTUTAHBI

Ne | Munekc
KOMIICTCHIINU 06y‘IaIOH_II/IeC§I JOJI?KHBI
II.II | KOMIIET =
(wm eé
CHIIUHU 3HATH YMETH BJIAAE€Th
YacTH)

1. | TIK-30 CIOCOOHOCTHIO Anroputm pabote | IIpUMEHATH MUHY Bnaners
MPUMEHSTh MOCIe0BaTEIBHON naunbix 12C B HaBBIKAMH
COBPEMCHHBIC umebl AaenbIX 12C it | yerpoiicrsax, HAIMCAHMS
METO/IBI CBSI3H MHTCTPATBHBIX | 116y eraTpHBAIOIIIX OporpamMM Ha
00CITy)KUBaHUS CXEM; NPOCTOTY paspaboTkH, s3pike CH 11
U peMOHTa CxeMBbl TOAKITIOYCHHUS K focTyn K ARM

Pa3IHIHBIMI MHKPOKOHTPOJLIC
nepugepuiHEIMU HHU3KOCKOPOCTHRIM poB B cpexe Keil
yerpoiicrsamu  Ethernet, | LIATVALL utenne uVision,
CAN, MicroSD. MH(bOPMALMHY C JaTINKOB peanu3oBath
AnroputM  paboThl M | MOHMTODHHIA U anmnapaTHyy
METOBI nepeaavyn | JUArHOCTHKH nepeaavo
JAHHBIX USART U | 06opymoBaHusl, HHPOPMALIUH 110
UART. nH(pOpPManNOHHBIH uHTEepeiicam:
OCHOBBEI TEXHONOTHH | o6\ en Mesk Ty UART, I12C, SPI,
NIaKETHOH ICPEAAYH | \ykpOKOHTPOILIEPAMH. CAN, Ethernet.
HQHHBIX Ethernet, | opramusosssars mprém
nporokonsl ARP, ICMP, | Hepeauy
P, crpyxrypy  UDP | yygopmarmu k u or
COOOMIEHHS,  CTPYKTYDY | \ykpoKOHTPOILIEPOE,
TCP coobuienus u HTTP yepes Ethernet
3ampoca. Bugasr unTepdeiic.
TpepBIBAHMH PeanmM3oBBIBaTh
MHUKPOKOHTPOJUICPA,  UX | pporokonsl ARP, ICMP,
TPUHIATI ASHCTBUS, | [p JDP, TCP, HTTP Ha
BEKTOPBI  MPEPBIBAHMA, | yeriop3yeMbIx B
PETHCTPBL  YIPABICHUA | jaGopatopHbIX paboTax
NpepeIBAHUAMU MHKPOKOHTpOJLIEpaX.
TIPUHIMIIBT B nporpamMMHOM makeTe
TAKTUPOBAHUA U 3alIAHUA | K ei] 1Vision cocTaBIATh
“aCTOT  TAKTHPOBAHHA. | 11oornanver s
OcnosHnble HCIIONB3YEMBIX B
dyHKIHOHANbHbIE 1abopaTOpHBIX paboTax
5JIEMCHTBI 3 MUKPOKOHTPOJLIEPOB Ha
WHTETPUPOBAHHOM CPEIBL | oepope ARM sipa,
paB'pE‘l6OTKI/I Keil MPOBOUTE TPOLIETYPY
HVision. OcHOBB | ppakTiueckoit HatypHoit
Halmcanust  IpOrpaMM | gryanky paGoThl KOJA.
ISl MUKPOKOHTPOJLIEPOB OrmdpoBHIBATS
Ha sizpike C. AHAJIOTOBBIE CUTHAJIBI C
MIOMOII[BI0 BCTPOCHHBIX B
MHKPOKOHTPOJLIEPHI
AT, nepenauy
oLu(pPOBAHHOTO CHUTHANA
Ha BHEIIHEEe YCTPOUCTBO.

2. | IIK-31 | ymenuem NPHUHIMIBI paboTHI, BBIOMPATh ONTUMANIBHBIC | MPAKTHYECKHUMH
OCYLIECTBIIATH TEXHUYECKUE C TOYKHU 3pCHUS HaBBIKaMH
TIOWCK U XapaKTePUCTHKH pEIIeHHSI TOCTABICHHON | 9KCIIEpUMEHTAITh
yCTpaHeHue KOHCTPYKTHBHBIE 381441 THITOBBIC HBIX
HEHCIIPAaBHOCTEH | OCOOEHHOCTH, OCHOBBI armapaTHbIe PeIICHHs HCCIIeIOBAHU U

TPHUHIMIIOB TOCTPOCHUST | JIJIS pean3ainm HHCTPYMEHTAIBH
BBIYHCIIMTEIbHON 9aCTH | DIEKTPOHHBIX BIX  W3MEpeHHi
H(PPOBBIX CHCTEM YCTPOMCTB; JUTSL TIPOBEPKH H
yIpaBJIeHUs U pabOThI HCIIOJB30BAaTh OTJIAJIKH

(YHKIHOHATBHBIX H3MEpUTEIBHbIC CHHTE3UPOBAHHbI
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Ne | Mrzexe Coneprxanue B pesynbpTaTe nuzydeHus: yueOHON AUCIUTUTAHBI
o | kommer KOMHeTeH}II/II/I 00yJaromuecs: JOIKHbI
(wm eé
CHIIUHU 3HaATh YMETH BJIAAE€Th
YacTH)
0JI0KOB, BXOSIINX B €& NpUOOPHI IPH IOUCKE U | X M TOTOBBIX
COCTaB. yCTpaHEHUH YCTPOWCTB;
HEHCIIPaBHOCTEH, a TaK | HAaBBIKAMH
e TIPOBEPKH paboThI c
paboTtocmocobHOCTH KOHTPOJIBHO-
anmnapaTrHo- HU3MEPUTENBHOM
MPOTPAMMHBIX CXEM H anmaparypoi.
OJIOKOB.
3. | TIK-32 CIIOCOOHOCTHIO Crienan3npoBaHHBIC Ilonumare TexHu4ueckue | BraameThb
TOTOBHUTH MPOLIECCOPHI B CPEICTBAX | OMHCAHMS Ha | HaBBIKAMH
TEXHHUYECKYIO CBSI3U paluOTEeXHUYECKHUE OCYIIECTBIISTH
JOKyMEHTAIHIO KOMITOHEHTBI coop u aHanm3
Ha PEMOHT U MIpeACTaBIsIeMbIE UX | UCXOIHBIX
BOCCTaHOBJICHHUE MIPOU3BOANTEISIMU U | TAHHBIX JUTSt
paborocniocobH yMEeThb  COTJIaCOBBIBAThH | pacuera u
OCTH BXOJIbI " BBIXOJbI | IPOCKTUPOBAHHUS
UH()OKOMMYHHK I(POBBIX M AHAJIOTOBBIX | JIeTallel, y3JI0B U
ALMOHHOTO YCTPOMCTB MO HUM. YCTPOHCTB
0060opyIoBaHUs PaIHOTEXHUYECK
UX CHCTEM IO
TCXHUYCCKHUM

OMHCAaHUSIM  OT
MIPOU3BOJIUTENS U
MOJIB3YSCh
CHenuanu3upoBa
HHOMU
JIUTEPATYpOil.

2. CTpyKTYpa M cojiep:KaHue TUCIHIINHBI.

2.1 Pacnipenesienre Tpy10€MKOCTH JUCHMIIMHBI IO BUAAM padoT.

OO6mas Tpyao€MKOCTh JTUCHUIUIMHBI cocTaBiaseT 3 3ad.ea. (108 wacoB), ux
pacnpesesieHne 1Mo Buaam paboT MpecTaBieHo B Taduuie (01 cmyodenmos ODO).

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (uacer)
6
KonTakTHas padora, B TOM 4ncIe:
AyAUTOpPHBIE 3aHATHSA (BCEro): 44 44
3aHATHS JTEKIIMOHHOTO TUTIA 10 10
3aHATHS CEMHUHAPCKOTO THIA (CEMUHAPHI, TPAKTHIECKUE 3aHATHS ) 20 20
JTaGopaTOpHBIE 3aHATHS 20 20
Muas koHTaKTHas padora:
KonTtposs camocrosarenbHoil padotsl (KCP) 6 6
[Tpomexxyrounas arrecranust (MKP) B popme 3auera 0,2 0,2
CamocTosiTeJibHast paboTa, B TOM YHCJIE: 51,8 51,8
KypcoBas pabota -
[MpopaboTka yueOHOTrO (TEOPETHYECKOT0) MaTepHraa 30 30
BrInonHEHHE HHANBHIYaIbHBIX 3a/1aHK (ITOrOTOBKA COOOIICHHIA,
TpeseHTanmii) -




Pedepat _

[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 21,8 21,8

KoHTpoJib:

[ToaroroBka K SK3aMeHY - -

O01as Tpy10eMKOCTh Jac. 108 108
B TOM 4YHCJIe KOHTAKTHas padora 5 7 5
3a4. e[ 3 3

2.2 CTpyKTYypa QM CHUIIMHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.

Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 6 cemectpe (ounas ghopma):

KonnuecTBo yacos
. AynuropHas BneaynuropH
No HaumenoBanue pa3aenos (Tem) Beero - KCP i o
Jl | 113 | JIP CPC
1.
Criennanu3upoBaHHbIE TPOLIECCOPHI 5 78
B CpEJICTBAax CBA3U !
2. Ilepenaya naHHBIX U yIAIEHHOE
yIpaBieHUE UPPOBBIX CUCTEM 3 6 5 8
MeX1y cOOOM MO CTaHAAPTHBIM
uHTepdeiicam
3. |IIpenenbpHbIe BO3MOKHOCTH POYTEPOB 4 8
Juniper cepun MX
4. [lepenaya u mprieM JaHHBIX TIO
Ethernet unrepdeiicy 414 2 10
5. |HaTerpupoBanHas cpena pa3padOTKu 2 2 A 8
1151 APM niporieccopoB
6. Beenenwue B pabory ¢ APM
aApXUTEKTYpO Ha TIpUMeEpe
anmapaTHO-IPOrPAMMHOTO 8 6 2 10
KOMILIEKCa
Hmozo no oucyuniune: 107,8 | 10 | 20 | 20 6 51,8

[Tpumeuanue: JI — nexuuu, [13 — npaktrueckue 3anatus / cemunapsl, JIP — maboparopHsie
3anstusa, CPC — camocrositensHas paboTa CTy/IeHTa.

KonrtakTHas pabotanpu mnpoBeAeHUM Y4YEOHBIX 3aHATHH 1O JUCHUILINHE
«MukporpolieccopHas TEXHHKAa B ONTHYECKHX CHCTEMaX CBSI3M» BKIIOYAeT B ceOs:
3aHATHS JIGKIIMOHHOTO THUIIA, MPAKTUYECKUE 3aHATHS, JIA0OpAaTOPHBIE pabOThI, TPYIIIOBHIE
KOHCYJbTallu (Tak € W BHEAyAUTOPHBbIE, uYepe3 OJICKTPOHHYI HWH(OpPMAIIMOHHO-
obpazoBaTenbHyl0  cpeay  MoaynpHoro — Iunamuueckoro  OOyuenumss  KyOI'Y
http://moodle.kubsu.ru/enrol/index.php?id=372 pa3nen «MukporporeccopHasi TEXHUKA B
ONTHYECKUX CUCTEMAX CBSI3W»), MPOMEXYTOUHAsI aTTeCTallMs B YCTHOU opMme.



http://moodle.kubsu.ru/enrol/index.php?id=372

2.3 Coneprxanue pa3aeoB (TeM) TUCUMILUIUHBI:
2.3.1 3aHATHA JEeKIMOHHOI0 THIIA

HaunmenoBanue
pasjena

Coneprkanue pasnuena

®opMa TeKylero
KOHTPOJISI

2

3

4

Crnennanu3upoBaHHbIC
IPOLIECCOPEI B
CpPE/ICTBax CBS3H

KJIacCU(PUKALIHS,;
BCTPaMBACMbBIX
MIPUHIIMIT
Pa3bACHUTH
CTPYKTYPHOI
udpoBoit

MIPOLIECCOPBI TUIS
cucteM  (MOZYyJIbHBIN
CTPYKTYpHOM  peanuzanuu

Ha OCHOBE TUIIOBOU

CXEMBI); [Ipoueccopsl

o0paboTku CUTHAJIOB.
[Iponieccopel  ceTeBoil  mHTEpdeErCcHON
KapThl (cTpykTypHas cxema
MynbeTuiviekcopa E2 nHa 6aze Mukpocxem
Intel x mpumepy LXT6234); IIponeccopsr
BBOJa-BbIBOAA.  MYJIBTHIUIEKCOPHI U
TPaHCUBEPhl B ONTHYECKUX CpPEACTBaX
CBSI3H (cTpykTypHas cxema
MmynbpTuiviekcopa SDH Ha 6a3e Mukpocxem
Intel LXT6251A, LXT344, LXT6155,
LXT6051, LXT6282  na mmare 21E1).
O630p wuHTepdeiicoB U uHTepheHCHBIX
IUTaT, COCTaB POYTEPOB, CTAIMOHAPHOTO
o0opynoBaHusi U  TPaHCUBEPOB  (BUJ
n3nyTpH). [TonpoOusIii pazdop IP113ALF —
menuakonBeptrep 10/100 Base — Tx/Fx u
IP175A LF.

[Tepenaya naHHbIX U
yIQJIEHHOE YIIpaBICHHUE
U (POBBIX CUCTEM
MEXy co0oi 1o
CTaHJAPTHBIM
uHTepdeiicam

Opranuszauus oOMeHa JIaHHBIMH IO
untepdeiicam  UART, SPI u I2C.
OO0paboTka MpepbIBaHUN, CHAIUN PEKUM
poreccopa, TaiMepBHl, CUETUHKH,
cropoxeBoii Taiimep, UART u USART, SPI
untepdeiic, TWSI (12C), ontuueckuit
untepgeiic CAN.

JIP

WNHTterpupoBanHas
cpena pa3paboTKu JIst
APM nporieccopoB

BBenenne B paboTy C MHTErpHUpOBAaHHOMN
cpemoit  paspabotku Keil uVision Ha
npuMepe  paboTBl ¢ KOHTPOJUIEPOM.
Hcnonb3oBanue cIos arrapaTHoOu
abctpakiuu  mpu  co3manuu 110 st
MUKpOKOHTpoimiepoB Ha ARM  sanpe
Cortex-M4 B cpene KEIL uVISION.

JIP

[Ipumeuanue: 113 — BeinonHenue npakTuueckux 3aganuii, KP — xontponbnas padorta, T —

tectupoBanue, JIP — 3amuTa 1abopaTopHoil paboThI.




2.3.2 3aHATHSA CEMUHAPCKOIr0 THIIA.

Ne Haunmenopanme TeMarnka npakTUYECKUX 3aHITUH dopma TEKYILEro
- pasjena (cemuHapOB) KOHTPOJIA
1 2 3 4
Pacuer mpomyckHo#i cnocobHOocTH Tpuo
YHUIICETOB bup™meI Juniper npu
pa3iauyHOM TUNE U (dopmaTe Harpys3Ku.
Tpejebibie Onpeaeﬂefme CTPYKTYpBI
3 | BOSMOIKHOCTH POYTEPOB B3aMMO/JICICTBUS UHTEP(ENCHBIX, m
Juniper cepnn MX MIPOrpaMMHBIX u MHUKPOCXEMHBIX
KOMITAaHEHTOB, Ha mpuMmepe cepun MX.
Ormpenenenre TMOHATHS W B3aMMOCBSI3U
Takux KoMnaHeHToB, kak FPC/DPC/MPC,
MIC/ PIC, RE/SCB, Control u Data Plane.
[TonkitoueHne MUKPOKOHTpOJUIEpa 4epes
[lepenaua u npuem  |Ethernet wunTepdeiic k Internet cern
4 nanHbix o Ethernet  |(pa30op cxembl U mporpaMmsbl ypaBlIeHUsS JIP
uHTepdeiicy yepe3 UDP u TCP yctpoiicTB npu noMomu
MUKPOKOHTPOJIJIEPOB)
[TogpoOHBIT  pa3dbop  BO3MOXKHOCTEH,
uHTEpPeicoB U  CXEMOTEXHHYECKHX
BBesicHue B paboTy ¢ peimieHuit B miIaTte  pa3paboTyuka
APM apxirexrypoit Ha ANIapaTHO-NPOrPAMMHOTO  KOMILIEKCa.
6 | npumepe anmaparHo- é)npeneneHHe HEOOXOAMMBIX CBEIICHUM B P
HIPOrPAMMHOT0 atasheet u amropurM pacmonoKeHus
COMILICKCA uHpopmanuu. Komnonentsl 1986BE9IT,
1892BM144, na 6asze sapa Cortex, ¢
BcTpoeHHBIM  Ethernet  mHTepdeiicom.
Cootnommenne ¢ STM32F407TG.
2.3.3 JIaGopaTopHbIE 3aHATHS.
No Hamveroparne HaumenoBanue nabopatopHbix paboT Popwma Tekymiero
paznena KOHTPOJIS
1 2 3 4
1. [TpuHIHITBE TPOTPaMMUPOBAHUS OTYET T10 33JJaHUIO B
5 MuKpokoHTposuiepa STM32f407VGT6 B nabopaTopHoii pabote
cpene Keil uVision
2. HccnenoBanue cuCTEMHOTO TailmMepa u OTYET 110 3aJIaHUIO B
6 aCIEKTOB CUCTEMbI IPEPhIBAHUM nabopatopHoit pabote
MUKPOKOHTPOJIIIEpA
3. 2.5,6 [Ipuém u nepenaya no cpeactsom UART OTYET MO 3aJaHUIO B
nabopaTopHoi paboTe
4. 256 N3ydeHne BHICOKOCKOPOCTHOM OIu(POBKU OTYET M0 33JJaHUIO B
TTOTOKOBOTO aHAJIOTOBO CUTHAJIa nmabopaTopHoi paboTe
5. 256 N3yueHnne Moaymsi 4acoB peajbHOTO BPEMEHU |OTUET MO 33JaHUIO B
nabopaTopHoi paboTe
6. 2,5,6 Monynb 1ndpo-aHanoroBo npeodpazoBatens |0TUYET MO 3aJaHHUIO B
nmabopaTopHoOi pabore
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7. 2 4.6 [Tepenava aHHBIX MUKPOKOHTPOJIIIEPOM OTYET 110 3aJaHUIO B
' STM32F4 yepe3 Ethernet untepdeiic n1abopaTopHoii pabote
8. 25 6 Pa3paboTka mporpaMmsl epeaadn JaHHBIX MO |OTYET 110 3aJaHUI0 B
e CAN wunrepdeiicy naboparopHoit pabore

[IpoBenenne  3aHATUH ~ J1a0OPATOPHOIO  MpPAKTHKyMa  MPELyCMOTPEHO B
«KOMIIBIOTEPHOM KJIacce CHelUalbHBIX AUCHUILTUHY (ayauTopus 205¢) (¢ uCoNIb30BaHUEM
STM32F407G-DISC1, STM32F4DIS-BB, PL2303 USB) Onwucanus  Teopuu,
METOJMYECKUE YKAa3aHUS U 33JJaHHsI IO BBIMOJIHEHUIO JIA0OPATOPHBIX padOT pacrojararTcs
B 2JIEKTPOHHON MH(}OpMallmOHHO-00pazoBaTesibHON cpere MoaynpHoro J{nHamMuueckoro
Oo6yuenus KyoI'Y mo aapecy B Muteprer http://moodle.kubsu.ru/enrol/index.php?id=372
paszen «MuKpoIrporeccopHasi TEXHUKA B ONTHYECKUX CUCTEMAaX CBS3M».

2.3.4 IlpumepHasi TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB).

CornacHo y4yeOHOMY TUIaHY KypCOBbIE paOoThl (POEKTHI) 10 JAHHOW JUCITUTUINHE
HE MPEyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 oOOecredeHUs sl CaMOCTOSITEIbLHOM
padoThHI 00yYAIOIIUXCA MO JUCHHUILIMHE (MOAYJII0).

OOmme W METOAMYECKHE PEKOMEHJAIMU CTYJACHTOB pPa3MEIICHbl B DJICKTPOHHOM
uH(popManmoHHo-00pa3oBarenbHoil  cpene  MoaynsHoro Junamudeckoro OOydeHus
KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B pasnene «MukpomporieccopHas
TEXHHUKA B ONITHYECKAX CHCTEMAX CBSI3M.

[Tepeyenpb yueOHO-METOANYECKOTO OOECTICUCHUS
Ne Bunx CPC JTUCHUTUTAHBI TIO BBIMIOJHEHUIO CAMOCTOSITEIbHOU padOoThI

1 |[Ipopabotka yue6HoTO |1. Oropomuukos, . H. MukpormporieccopHast TeXHHUKA:

(TeopeTruecKoro BBeJIeHUE B cortex-m3 : yueOHoe mocobue ass By30B / U.
Marepuania), H. Oropognukos. — M. : U3narensctBo IOpaiit, 2018. —
MOATOTOBKA K 116¢c. — (Cepus : Yuusepcutetsl Poccun). — ISBN 978-5-
TEKYIICH 1 534-02380-0. — Pexxum moctyma : www.biblio-
MPOMEKYTOYHOU online.ru/book/8B6FE670-B75B-4DAA-B7FF-
artectranuu (3au€éty u |[3E9AC40DADI0.

BOIIPOCaM) 2. Caxnes, A. M. Lludpossie ycTpoiicTBa u

MHUKPOIPOLECCOPHI : ydeOHOe mocodue st
akajieMuueckoro OakanaBpuara / A. M. CaxxHeB. — 2-¢

u3 ., nepepad. u gomn. — M. : M3natensctBo FOpaiirt, 2018.
— 139 ¢. — (Cepus : bakanaBp. AkageMuueckuit Kypc). —
ISBN 978-5-534-04946-6. — Pexxum noctyna :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-
A1BC-79BOC8B2EFAE.

3. MukpomnporieccopHasi TCXHHKA B ONITUYSCKUAX
TEJIEKOMMYHUKAITMOHHBIX CUCTEMaX: J1a0opaTOpPHBIi
npaktukyM. / [Inotuiua MLII., A.C. JleBuenko, H.A.
SIxosenko, B.A. Hukutun/ Kpacuonap. Ky6anckwuii roc.
yH-T, 2014. 112c. ISBN 978-5-8209-1015-9
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4. Metoauueckue yKa3aHusl 10 OpraHu3alu
CaMOCTOATENbHOIN pabOThI CTYJIEHTOB, YTBEPKICHHbIE
kaeapoil ONTONEKTPOHHUKH, IPOTOKOJL.

IloaroroBska k
MPaKTUYECKUM
3aHATUAM

1. Meroguueckue ykazaHus 10 OpraHU3alnun
CaMOCTOSITEIbHON PabOThI CTYIEHTOB, YTBEPKACHHbBIE
Kadeapol ONTOIEKTPOHUKH, TPOTOKOI

2. llleneroB, A. I'. IIpeoOpa3oBanne U3MEpPUTEIHHBIX
CUTHAJIOB : YYEOHUK M MPAKTUKYM ISl aKaJEMUYECKOTO
OakanaBpuarta / A. I'. Illenetos, FO. H. [Ipsuenko ; moj
pen. A. I'. lleneroBa. — M. : U3znarensctBo FOpaiit, 2018.
— 270 c. — (Cepus : bakamaBp. AkageMU4ecKuit Kypc). —
ISBN 978-5-534-01177-7. — Pexxum gocrtyna : Www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-
AE83BB53DF58

3. Oropoanukos, 1. H. MukponponeccopHas TEXHUKA:
BBeJICHHE B cortex-m3 : yueOHoe mocobue 11 By30B / M.
H. Oropognukos. — M. : U3narensctBo IOpaiit, 2018. —
116¢c. — (Cepus : Yuusepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pesxum moctyma : Www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10.

IloaroroBska k
BBITIOJTHEHUIO
1a00paTOPHBIX PabOT

1. MeTonuyeckue ykazaHusl 10 OpraHU3aIuu
CaMOCTOSITENbHON PabOThI CTYIEHTOB, YTBEPKACHHbBIE
Kadenpoil onTo3JIEKTPOHUKH,

2. Meronuueckue peKOMEHIAINH, OTIMCAHUS U 3a/1aHUS K
IPOBEJICHUIO 1a00PATOPHBIX padOT pa3MeEIICHbBI B
AIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTEeNbHON Cpeie
MoaynbsHoro Iunamudeckoro O0yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

IlepeyeHb yueOHO-METOAMYECKOTO O0ecTIeYeH s JUCHUTIMHBI
10 TeMaM NMPOrpaMMbl JIJisi IPOPAOOTKHN TEOPEeTHYECKOT0 MaTepHuaJia

Haumenosanue
pazzaena

[Tepeuensb yueOHO-METOANYECKOTO OOECTICUCHUS
JUCITUTUTMHBI TI0 BBITIOJIHEHUIO CAMOCTOSITEIILHON pabOThI

Crieruanu3upoBaHHbIE
IPOIIECCOPHI B
CpEeICTBAax CBSI3U

1.KanaueB, A.B. MHorosiiepHBIE TIPOILIECCOPHI : YyueOHOE
nocobue / A.B. Kanaues. - Mocksa : InTepHeT-
Yuuepcuter Mndpopmanmonnsix Texnonoruid, 2011. - 248
c. - ISBN 978-5-9963-0349-6 [DnekTpoHHbIi pecypc] —
Pexxum noctyna. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.
2.Hukynsckuii U.E. OnTuueckue nuaTepdeiics uppoBeIx
KOMMYTAIIMOHHBIX cTaHIui U cetu nocryna [Tekcr] / U.
Huxynbckuii. — M. : Texnocdepa, 2006. — 251 c.

3. Caxnes, A. M. lludpossie ycTpoiicTBa u
MHUKPOTIPOIECCOPHI : ydeOHOE mocooue Jyist
akagemuyeckoro 6akamnaBpuata / A. M. CaxHeB. — 2-¢
u3[., nepepad. u non. — M. : U3garensctBo FOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AkageMHU4ecKuil Kypc). —
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http://www.biblio-online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
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http://biblioclub.ru/index.php?page=book&id=233103

ISBN 978-5-534-04946-6. — Pesxum goctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79B0C8B2EFAE.

[lepenaya naHHBIX U
yAAIEHHOE YIIPABJICHUE
U(GPOBBIX CUCTEM
MEXy co00M 110
CTaHJapTHBIM
uHTepdeicam

1.Meronuueckue peKOMEHIAlUN, OTIMCAHUS U 3a/1aHUS K
POBEJICHUIO 1a00PaTOPHBIX pabOT pa3MeEIICHbBI B
AIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTeNbHON Cpeie
Moaynbsnoro Junamuueckoro O0yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

2. OropognukoB, . H. MukpornponeccopHasi TeXHUKa:
BBeZICHUE B cortex-m3 : yueOHoe mocodue i By30B / U.
H. Oropoanukos. — M. : 3aatensctBo FOpaiit, 2018. —
116c. — (Cepus : YauBepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pexxum moctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10

3. Caxnes, A. M. lludpossie ycTpoiicTa u
MUKPOIPOLECCOPHI : ydeOHOE mocodue st
akajeMuaeckoro OakanaBpuara / A. M. CaxxHeB. — 2-¢

u3 ., nepepad. u gom. — M. : U3narensctBo IOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AxkageMU4ecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pesxum fgoctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
/9BOC8B2EFAE.

IIpenenbubie
BO3MOKHOCTH POYTEPOB
Juniper cepun MX

1. Caxnes, A. M. Lludpossie ycTpoiicTBa u
MUKPOTPOIIECCOPHI : yueOHOe mocodue st
akajeMuaeckoro OakanaBpuara / A. M. CaxxHeB. — 2-¢

u3 ., nepepad. u gon. — M. : MU3natensctBo FOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AkageMuuecKkuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum nocrtyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

2. Huxynbckuit U.E. Ontuyeckue uatepdeiicsl nudpoBbix
KOMMYTAIIMOHHBIX CTaHIUHK U ceTu gocryna [Teker] / U.
Huxynbckuii. — M. : Texnocdepa, 2006. - 251 ¢

[lepenaua n npuem
nauueix o Ethernet
uHTepdeicy

1. Meronuueckue peKOMEHIAlUU, OTIMCAHUS U 3a/IaHUS K
POBEJICHUIO T1a00PATOPHBIX pabOT pa3MeEIICHbBI B
AIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTeNbHON Cpeie
MopynbsHoro Junamudeckoro O6yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropoauukos, M. H. MukpomnpoueccopHasi TEXHHUKA:
BBeJICHHE B cortex-m3 : yueOHoe mocobue a1 By30B / U.
H. Oropognukos. — M. : U3narensctBo FOpaiit, 2018. —
116¢c. — (Cepus : YuuBepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pexxum moctyma : Www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10

3. Caxnes, A. M. lludpossie ycTpoiicTa u
MUKPOMPOIIECCOPHI : yueOHOe nmocodue st
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http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
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akajemudeckoro Oakanaspuara / A. M. CaxxHeB. — 2-¢
u3 ., nepepad. u gomn. — M. : U3narensctBo IOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AxkageMU4ecKuit Kypc). —
ISBN 978-5-534-04946-6. — Pesxum goctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79B0OC8B2EFAE.
S. 1. Oropoauukos, M. H. MukpomnporneccopHas TEXHUKA:
BBEJICHHE B cortex-m3 : yueOHoe mocobue a1 By30B / U.
H. Oropoanukos. — M. : 3aatensctBo FOpaiit, 2018. —
116¢. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pexxum moctyma : Www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
Unrerpuposannas cpena SE9ACA0DAD10
paszpabotku a1t APM 2. Caxnes, A. M. LludpoBbie ycTpoiicTBa u
IIPOLIECCOPOB MHUKPOIIPOIIECCOPHI : yueOHOE TTocoOre I
akajeMuaeckoro OakanaBpuara / A. M. CaxxHeB. — 2-¢
u3 ., nepepad. u gon. — M. : U3natensctBo FOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AxkageMHU4ecKuil Kypc). —
ISBN 978-5-534-04946-6. — Pexxum nocryma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79B0OC8B2EFAE.
6. 1.Meroanyeckne peKOMEHIAINH, OTIMCAHUS U 3a/IaHHS K
MIPOBECHUIO TA0OPATOPHBIX PaOOT pa3MEIICHBI B
AIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTEebHON Cpeie
Monynbaoro Junamudeckoro O6yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372
2. OropoauukoB, M. H. MukpomnpoueccopHasi TEXHHUKA:
BBeJICHUE B cortex-m3 : yueOHoe mocodue s By30B / 1.
H. Oropoanukos. — M. : U3ngatensctBo FOpaiit, 2018. —
A‘i)’i‘jf:’*f;‘;ff"gg ;a 116¢. — (Cepus : YausepcureTst Poccun). — ISBN 978-5-
anMg’)e annalzlzmo_ 534-02380-0. — Pesxum foctyma : WWW.biblio-
HPOrPAMMHOTO online.ru/book/8B6FE670-B75B-4DAA-B7FF-
KOMIIICKCA 3E9AC40DADI10
3. Caxues, A. M. lludpossie ycTpoiicTBa
MHUKPOIPOLECCOPHI : ydeOHOe mocodue st
akajemMudeckoro OakanaBpuara / A. M. CaxxHeB. — 2-¢
u3 ., nepepad. u gon. — M. : U3natensctBo FOpaiit, 2018.
— 139 c. — (Cepus : bakanaBp. AxkageMuuecKuit Kypc). —
ISBN 978-5-534-04946-6. — Pexxum gocrtyna : wWww.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

VYuebHO-METOANYECKHE MaTepUalIbl JUISI CAMOCTOSITEIbHOW paboThl 00yJaromuxcs
U3 4YKclia WHBAJIWIOB M JIUI[ C OTPAaHMYEHHBIMH BO3MOXKHOCTMHU 310poBhs (OB3)
NPEJOCTaBISIIOTCST B (opMax, aJanTUPOBAHHBIX K OrPAaHUYCHUSIM WX 3I0pPOBbI U
BOCTIPUATHS HH(OPMALIUU:

JIist i1l ¢ HApYIICHUSIMHA 3PEHUS:
— B (pOpMe IEKTPOHHOTO TOKYMEHTA WM B IIEYAaTHON (popMe YBEITMUEHHBIM IIPHPTOM.
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JIns in ¢ HapyIIeHUs MU CIIyXa:
— B (JOpMe 3JIEKTPOHHOT'0 TIOKYMEHTA WK IIeyaTHO! (opMe.
Jlns un ¢ HapyeHUsIMHA OITIOPHO-JBUIaTEIIbHOIO aIlllapara:
— B (hOpMeE FNEKTPOHHOTO TOKYMEHTA WK NTeYaTHOU (hopme.
JlaHHBIN IepeyeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA
00ydJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu U3yyeHUU AUCLUUILIMHBI IPOBOJATCS CIEIYIOLINE BUIbI YUEOHBIX 3aHATUI U
paboT: JIEeKIUHU, MPAKTHUYECKUE 3aHATHUS, JOMAIIHHE 3aJaHMs, 3allUuTa J1a0OpaTOPHBIX
paboT, KOHCYJIBTALINY C IPETIOIaBaTeNIeM, CAMOCTOSITeNIbHAs paboTa CTyACHTOB (M3yUYeHHUE
TEOPETUYECKOTO MaTepurana, oJAr0TOBKa K JIa0OPATOPHBIM 3aHSTHUSIM).

Jlns mnpoBeneHust Oonbllield 4YacTH JIGKIMOHHBIX W MPaKTUYECKUX 3aHATUH
UCIOJIb3YIOTCS MYJIbTUMEIUWHBIE CPEICTBA BOCIIPOM3BEACHUS aKTUBHOTO COAEPKUMOTO
(3aHATHSI B MHTEPAKTUBHOW (oOpMe), TMO3BOJISIONIETO CTYACHTY BOCIPUHUMATH
O0COOEHHOCTH M3Y4aeMOW TUCIUIUIMHBI, UTPAIOUIMe pPEUIalollyl0 poJib B MOHUMAHUU U
BOCIPUSATHH, a TaK k€ B POPMUPOBAHUU MTPOPECCHOHATBHBIX KOMIETEHITHIH.

[Ipu mnpoBeneHun aOOPATOPHBIX pPabOT CTYAEHTHl YAaCTUYHO TOTOBATCA U
BBINIOJIHSIOT YacTh JaOOpaTOPHBIX padOT IoMa, TaK Kak K KaKJI0W paboTe mpuiiararoTcs
AIIEKTPOHHBIE BEPCUU PACCMATPUBAEMBIX B KAue€CTBE IMPUMEPOB IMPOTPaMM, KOTOPHIE
MOTYT OBITh HCIIOJB30BaHbl KaK MIAOJMOHBI JJIsi BBIMIOJIHEHHS 3aJlaHWM, IO3BOJSIOT
3HAYUTENBHO COKOHOMHUTH BpeMs. Bce paboTel cHaOXeHbl HEOOXOTUMBIMH IS
aJIeKBaTHOTO BOCIPUATHS WUIIOCTPALMAMU U 33JaHUSIMU [ CAaMOCTOSATEIIBHOTO
BbINOJIHEHUS. O/IHAKO HE HMeEs alapaTHBIX CPEACTB OTIAAKH COCTABIEHHBIX J0Ma
nporpamm, CTyJeHTaM TpeOyeTcs MPOBOAUTE IKCIIEPUMEHTAIIbHBIE U HCCIIEI0BATENLCKIE
3alaud B KJacce CHEUUaJbHbIX JUCHMIUIMH (Kak MpPaBWIO OTJAJKa MPOrpaMMHO-
anmnapaTHOTO KOMILJIEKCA - SIBJISIETCS IS CTYJEHTa CAMOM CII0KHOU YaCThIO JIA0OpaTOPHOM
pabotsr). [Tpu npoBeneHnn 1a00paTOPHBIX padOT CTYACHTHI MPUCTYMAIOT K BBIMOJIHEHUIO
3a/laHus, B3aUMOJCHCTBYS Mexay cobOoii. [IpemogaBaTenh KOHTPOIUPYET XOJ
BBITOJIHEHUS PA0OTHI KAXKJIOTO CTyIeHTa. Y TOUHSSA X0/ paboThl, U €CIIU CTYAEHTHI YTO-TO
BBIMIOJIHSIIOT HE TMPaBWIbHO, MpEenojaBaTelb IIOMOTAeT HMM IIPEOJIOJIETh CIOXKHBIE
MOMEHTBI, ITPOBEPSAET JTOCTOBEPHOCTH IOJYYEHHBIX JKCIIEPUMEHTAIbHBIX PE3YJIBTATOB.
[Tocne BBIMOTHEHUS KOHTPOJBHBIX 33JaHUI MPUBEIACHHBIX B KOHIIE OMHUCAHUS KaXKJI0M
nabopaTopHOl pabOTBl CTYJEHTHl OTBEYAIOT HA TEOPETUYECKUE KOHTPOJbHBIE U
JIOTIOJTHUTENIbHBIE BOMPOCH TAKMM 00pa3oM 3aiuiiast 1abopaTopHyro padboTy.

[To wu3ydyaeMOM JUCUMIUIMHE CTYACHTaM IPEJOCTABIAECTCA BO3MOYKHOCTh
NI0JIb30BATHCS y4eOHO-METOANYECKUMU MaTtepuaiaMu U pPEKOMEHAAUSIMU

pa3MeNIeHHBIMHU B DJIEKTPOHHOU MH(OpMaImoHHO-00pa3oBaTenbHON cpeae MoayabHOro
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Hunammueckoro OOyuenust KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B

paszaene « MUKpOIIPOLECCOPHAS TEXHUKA B ONITHYECKUX CUCTEMAX CBSI3UY.

Koncynpranuu npoBOAsSTCS pa3 B JBE HENENU Jisl Pa3bsICHEHUS MPOOJIIEMHBIX
MOMEHTOB IIPU CAMOCTOSITETbHOM U3YYEHHH BOIIPOCOB U3Y4aEMOM JUCIIUIIIINHBI.

Takum oOpazom, OCHOBHBIMU o0pa3oBaTeIbHbIMHU TeXHOJIOTUSIMHU,
HCIOJIb3YyeMbIMM B Y4eOHOM Impouecce SABJISIOTCA: HWHTEPAKTHBHAS JIEKIUSA C
MYJIbTUMEIUNHON CUCTEMOUN U aKTUBHBIM BOBJICUEHUEM CTYJIEHTOB B YUEOHBIH MpoI1iecc;
7a00paTOpHBIC 3aHIATHUS — pab0Ta CTY/IEHTOB B PEXKUMAaX B3aUMOJCUCTBUS «IIPETO/IaBaTeb
— CTYAEHT», «CTYJECHT — IIPENoJaBaTeib», «CTYAEHT — CTYAEHT». B MPEIMETHO-
OPUEHTHUPOBAHHOW TEXHOJIOTUU 00yUYeHUs BhIOpaHa — «TEXHOJOTHUS MIOCTAHOBKH 1IETIN»; B
JUYHOCTHO-OPUEHTUPOBAHHOM TEXHOJIOTUU 00yUYEHUsI BEIOpaHA — «TE€XHOJIOTUS 00yUYEHUS
KaKk y4eOHOro HCCIEJOBaHUSA» COBMECTHO C TMPHUBICYECHUEM «KOJJIEKTUBHOMN
MBICIUTEIIBHOW JIEATEIbHOCTBIOY»; camMa TeJarorudeckas TEXHOJIOrus (pakTUUecKu
3amporpaMMUpOBaHa  y4eOHO-BOCIIUTATENIbHBIM  MPOIIECCOM B BHUAE  CTPOTOM
MOCJIEIOBATEIIBHOCTH JAEHUCTBUM C MPO3PAYHBIM MOHUTOPUHIOM IO BBINOJIHEHHBIM
MPAKTUYECKUM 3aJaHUSIM.

Jns 5un ¢ OrpaHMYEHHBIMM  BO3MOXKHOCTSIMH  3J0POBbS  IIPEAYCMOTPEHA

OopraHu3anusa KOHCYJ'IBTB,L[I/II‘/JI C UCITIOJIB30BaAHHUEM BHGKTPOHHOﬁ IIOYTHI.

4. OueHouHble CpeacTBa [JI TeKYIIero KOHTPOJSI YCINeBaeMOCTH WU
NMPOMEKYTOYHOM aTTecTAlMH.

B mpormecce mMOATOTOBKM K BBIMOJHEHUIO 3aJaHUN J1abOpaTOpHBIX PadoT,
BBITIOJIHCHUEM CaMUX 3aJlaHMM U 3alUThl MOCIEAHUX (POPMUPYIOTCS BCEe TpeOyemble
®I'OC u OOIIl nns nanpasnenus 11.03.02 MndoxoMMyHHKAalMOHHBIE TEXHOJIIOTHMH U
cucTeMsbl cBs3u (mpoduib: "OnTudeckue cucteMbl U cetu cBa3u') komneteHmu: [1K-30;
[1K-31, TTK-32.

Texymunii KOHTPOJIb OPraHU30BaH B GOopMax: 3aIIUThI Ta00PATOPHBIX PaboT, BXoe
MPAKTUYECKUX M JIAOOPATOPHBIX 3aHSATUSAX TyTEM OIEHKH AaKTUBHOCTH CTYyJEHTa U
PE3yIbTATUBHOCTH €T0 JICHCTBUM.

Huxe npuBoauTCs iepedeHb U mpuMepsl U3 (OHIA OIEHOYHBIX cpeAcTB. [lomHbIit
KOMIUIEKT OIIeHOYHBIX cpeacTB npuBoautrcs B POC muctumiuasl b1.B.JIB.05.01

((MI/IKpOHpOHCCCOpHaH TCXHHUKA B OIITUYCCKHUX CUCTEMAX CBA3H).

4.1 ®oHx OLIEHOYHBIX CPEACTB AJIfl MPOBECHUS TEKYIIero KOHTPOJIS.

®oH/1 OIIEHOYHBIX CPEJCTB JUIsl MPOBEICHUS TEKYIIIETO KOHTPOJIS COJIEPIKUT:
- KoHTponbHbIe Bompocsl kK 1a00paTopHbBIM paboTam.

IIpuMep KOHTPOJILHBIX BOIIPOCOB 110 JIA0OPATOPHBIM padoTam
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1. Kak mpoucxoaut npouecc nepegayd nHpopmaiuu B 6JI0K cxeMe BBOjia — BbIBO1a?

2. Kakue ocobpie oTimumst mexxay omoimorekamu StdPeriph u CMSIS?

3. Kak B mukpokontposuiepe STM32F406 ¢opMupyroTCcs TaKTOBBIE YaCTOTHI IWHHBIX
npeoOpazoBareneit APB1 u APB2?

4. KakoBo MakcUMallbHO€ M MHHHMAaJbHOE BpeMs cpalOaThiBaHUS NpPEPBIBAHUS IPU
UCIIOJIb30BaHUM cucTeMHoro taiiMepa B STM32F406 ecnum yacTtoTa TaKTUPOBAHUS
FSYSCLK =48 MI'u?

5. B uem pasznuna mexay unrepdeiicamu USART u UART?

6. 3aueM HeoOxoauMbl Ipu ucnoiab3oBaHuM UART npepsiBanus mo nmpuemMy JaHHBIX, a
TaKKe 1o nepegavyn?

7. Ot gero moxet TaktupoBaThcst RTC B STM-32?

8. Ecru y Bac ectb 10-tu OutHbl ALl mociemoBaTeIpHOTO TPUOIIKEHUS H ONIOPHOE
Hanpspkenue 3 B, Oyayt nu urymsl AL 6onbmie 0.003 B?

9. Ecm BaM HyxHO onudpoBbeiBaTh curHain yactorou f = Skl'1 ¢ morpemnocteio 30MB
npu onope 1.8B kaxoit u3 ALIII BeiOepeTe u nouemy?

10. Yto coboii mpeactasnsier DMA u B uem npeumyiiectna?

11. [Ins yero ucronp3yeTcst CTeK MPOTOKOI0B Haxosmuecss B LWIP?

12. Korna u 3auem ucnoib3yercst otBeT «HTTP/1.0 200 OK»?

13. B uem paznauna mexay MII u RMII mmnoM?

14. Kakoit pexum paborsl mukpokoHTpoiiepa ¢ CAN wuHTepdeiicom myurne
WCIIOJIB30BATh JJIs TPOCITyIMBanus KHbI? [louemy?

15. Onumure nocienoBaTeIbHOCTh GyHKIMU pueMa qaHHbie o CAN —mmHe?

16. Onumure huzndeckuit uarepderic nepenayn nanubix Mexay CAN-moxynsamu?

4.2 @oH OLIEHOYHBIX CPEACTB JJIf POBEACHUS IPOMEKYTOYHON ATTeCTAIUM.

@OHJ| OLICHOYHBIX CPEICTB I MPOBEACHUS MNPOMEXKYTOUYHOW aTTECTaluU
COAEPKUT KOHTPOJIbHBIE BONPOCHI M MPAKTUYECKHUE 3a/IaHUS B BUJE 337124 BBIHOCUMBIE JIJIS
OIICHUBAHMS OKOHYATEIIbHBIX PE3YJIbTATOB OOYUCHHS 110 TUCIUILINHE.

Bonpocs! U npuMepbl TUNMOBBIX NPAKTHYECKHUX 32/1aHUI, BBIHOCUMbIE Ha 3a4eT B 8-
M ceMecTpe MO IUCHUIUIMHEe «MMKPONPOLECCOPHAS TEXHHMKA B ONTHYECKHUX
cucTreMax cBsI3W» s HampasieHus moarotoBku: 11.03.02 MHpokoMMyHUKAaLIMOHHbIE
TEXHOJIOTUM W CHCTEMBI CBs3U, Mpoduiab "ONTUYECKHE CHUCTeMbl U CETH CBs3H"
(mpoMeXyTouHasi aTTeCTalldsi MOXXET OBITh BBICTaBJEHA IO pe3yJabTaTaM YCIEIIHOTO
BBITIOJTHEHUST 3a/IaHUi  JIAOOPATOPHBIX pabOT C yYeTOM aKTHBHOCTU CTYACHTa Ha
MPaKTUYECKUX 3aHATUSIX U MOCEUICHUS JIEKIIUH)
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1. OObsicHuTe Kak OTHOCATCA APYTr K JPYry CIEAYIOIIUE KIIOYEBbIE KOMIIOHEHTBI
poytepoB cepuu MX ¢upmsl Juniper: PFE, FPC, DPC, MPC, MIC, PIC, SCB, RE,
Trio-uuncer. Hapucyiite 0J10K-CXeMbI TIOSICHSIONIUE UX B3aUMO/ICHCTBHE.

Jaiite onpenenenue nousaruto Plane (msiin) B poyrepax cepun MX ¢pupmsl Juniper.

3. Tlosicaute pabotry SDH wmynpTHIUIEKCOpa Ha TpUMEpe CTPYKTYPHOH CXEMBI C
ucrnonb3oBanreM MukpocxeM Intel LXT6251, LXT344, LXT6155, LXT6282 Ha miate
Manmpos 21E1.

4. OnuiuTe OCHOBHBIE amMapaTHbIE OTIMYAs MPHU BBHIMOJHEHUH MaplIpyTH3aTOpaMu
cBoux pyukuuii Mmexxay miathopmamu Cisco 7200 u Juniper cepun MX. ITouemy npu
YBEJIMUYEHUHU KOJIMYECTBA HACTPAUBAEMBIX (DUIIBTPOB JUIsSl OTCEUEHUS HEKENATEIbHOTO
tpapuka B Cisco 7200 cepuu pe3k0 YMEHBIIAETCS MPOMYCKHAs CIIOCOOHOCTH, a B
cepun 7600 Cisco u B MX cepuu Juniper — He yMEHBIIIACTCS.

5. OnmmmTe cXeMbl W ATallbl MPOrPAMMHUPOBAHUS MHKPOKOHTposuiepoB STM32F4.
Kakue ocobbie otnnunst mexay oudnuorekamu StdPeriph u CMSIS?

6. Uro coboii npeacrasiser DMA u aiis 4ero nmporeccop BBOAa-BbIBOIA MOICPKUBACT
pexuMm DMA, 1 1714 4ero NpuMeHsIeTCsl peKUM MPSAMOTO JoCcTyma K namsita DMA?

7. llpepbiBaHUSI MUKPOKOHTpPOJIJIEpA U IJIs Yero MpUMEHst0TCcsS. OCHOBHBIE HCTOYHUKHU
npepeiBaHuil. OuepeAHOCTh O00paOOTKM  MpEphIBAHUM TMPU  BO3HUKHOBEHHUU
HECKOJIbKUX MPEPhIBAHUI OJJHOBPEMEHHO.

8. Ilpennasnauenue mukpokoHTpoiuiepa ENC28J60. HWutepdeiic compsikeHus.
Anroput™ ynpasieHuss MUKpokoHTposuiepom ENC28J60. Ilepemada maHHBIX OT
ENC28J60 no ethernet-untepdeiicy.

9. IIporokon UDP. Crpykrypa UDP-neiitarpammsl u npeanasznadenue noneid. Kakoit
dbopMaT UMEIOT AaHHbIE, MOJIy4aeMble MUKPOKOHTpOJuIepoM oT ethernet-unna mpu
npuéme naHHbIX 1o nporokosry UDP? Otnnuune nporokona UDP or TCP npoTokoua,
MIPEUMYIIECTBA U HEAOCTATKHU.

10. ITopter BBOma-BeiBoga obmero HasHauenus GPIO. Kak mpoucxomut mpoiece
nepenayn uH@opmanuu B OJOK CXeMe BBOJAa — BBIBOJIA MHUKpPOKOHTpOJUIEpa
STM32Fxxx?

N

3aoaua Nel

['panu1Ibl MPOU3BOIUTENILHOCTH O0OPYAOBAaHUS 3aBUCAT OT JBYX MapaMeTpOB:
MaKCUMaJbHON CKOPOCTH 00pabOTKH MAaKETOB M MPOIMYCKHOU criocobHocTn OydepHoit
namsitu. Trio-yurncer poyrepa Juniper MX80 umeeT ckopocTh 00pabOTKH 55 MITH. TAKETOB
B CEKyHIY, a MPOMyCcKHYIO crocobHocTs 70 ['out/c. Onpenenuts KakoBa MPOIMyCKHAs
CIOCOOHOCTh BhIpaKeHHas B ['06ut/c poyrepa, ecnu uepe3 HEro OyAyT THIIOTETUYECKU
IPOXOJUTH TOJIbKO 96-6aiiToBble makeThl? A eciu 64-x OaiitoBbie nakeTbl? (PacuéT Bectu
¢ yu€ToMm, TOT0, YTO MaKeThl ethernet, cnegoBaTenbHO K HUM HYXHO MpuOaBiaTh ethernet-
3aroJIoBOK 1o 38 0ailT.)

3aoaua Ne2

B poyrep MX240 ¢upmsr Juniper BcraBnens! nse SCB u gse MPC-3D-16XGE-
SFPP. KakoBo konuuectBo Plane (maitHOB) B 3ToM ciyuae? A eciu oany SCB 3aMeHUTh
Ha MPC?
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3aoaua Ne3

Bol pemmnu wucnonb3oBaTh 24-x OuTHbIM curma-gensta ALl AD7190 nns
olM(ppoBKH aHamoroBoro curHana. CoOcTBeHHBbIE MIymbl TpeoOpazoBanust ALl He
MPEBBIMIAIOT BOCBMH MIIAJIIIUX pa3psiioB. [Ipyu 3TOM mIyMbl HCHOJIB3yEeMOTO OMOPHOTO
UCTOYHUKA NMUTAaHUSA HOMUHAIOM TpH BoinbTta coctaBistor 30 Mukpo Bonbt. Onpenenure
a0COJIIOTHYIO MOTPEIIHOCTh EAUHUYHOTO TPE0Opa30BaHUS IPU U3MEPEHUN HAITPSIKEHUS C
KoHTpoJbHOU Touku 1,500001 BonbTa.

3aoaua Ned

Brl HamepeBaeTech HCHONB30BaTh CUCTEMHBIM TalkMEP MHKPOKOHTPOJUIEPA
STM32F406. IloakmtounB Oubnmoreky StdPeriph, B HacTpolikax MpoeKTa 3HAUYCHHE
SystemCoreClock=SYSCLK. Kakoe 3naueHue HyxHO yka3ath B SysTick Config(=?),
Moi, Npi, Ppu, aTo0s1 Be130B GyHKiu mnpepeiBanus SysTick Handler ocymectsiscs
Kaxabie 200 MATUTUCEKYH.

3aoaua Ne5

Bel  cobupaerecr mnpu momomu IM(poaHamoroBoro mnpeoodpazoBarens B
MukpokoHTposuiepe STM32F4 renepupoBaTh CUHYCOMJANbHBIN CUTHAJI aMIUIATYAOU 1
Bosbt 1 wactoToit 8kI'11 Ha BeiBoHOM HOXKKE PA4. g yero ucnosp3yere cBsizsb DMA u
DAC (nepssiii Mmonynb LAIT), a Takxke oguH U3 cucteMHbIX TaiimepoB. Jlanueie B DAC
HUKIMYECKH MepecbuiatoTes u3 16-tu agpecHoro 0ydepa: T.e. HUKINYECKH MEHSIEM aJIpec
TaHHBIX B Oydepe, yBeIHunBas €ro Ha €IMHUILY KaX/IbIH pa3 MpHU YCIIEUTHOW Nepeiauu 13
DMA B DAC no cpabatbiBaHHIO CUCTEMHOIO TaiiMepa. Kakum nomxkeH ObITh BHICTABICH
nepuo/] (mepeMeHHas) cpabaTbiBaHUs CUCTEMHOTO TaiiMepa €CJIM MpeJ JAeUTelb PaBeH
enunuue, yacrora APB1 munbel MukpokonTposuiepa paBHa 48 MI'n. Kakue 3nauenus
TOJKEH CoJiepKaTh Oydep, eciu MakCUMalbHOE 3HaUeHUE HanpsokeHus Ha Boixoae LIATT
paBHO 3 BousbTam.

OrneHOYHBIE CPEICTBA ISl MHBAIUOB M JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU
3JI0POBbS BEIOMPAIOTCS C YIETOM UX WHANBUIYATbHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— TIpH HEOOXOAMMOCTH WHBAJIMAM U JIMIIAM C OTPaHUYCHHBIMA BO3MOXKHOCTSIMHU
3JI0POBBSI MPEAOCTABIISACTCS JONOTHUTEIHLHOE BPEMsI IS TOITOTOBKU OTBETA;

— TP TIPOBEJICHUU MPOIIEAYPHI OIEHUBAHUS PE3yIbTaTOB 00Y4YCHUSI HHBAJIUIOB U
JIMI] ¢ OTPAaHMYEHHBIMU BO3MOKHOCTSIMHU 3JIOPOBBSI TIPEyCMATPHUBAETCSl UCTIOIH30BAHHE
TEXHUYCCKHX CPEACTB, HEOOXOMUMBIX KM B CBS3M C WX HWHJAUBUIYAIbHBIMU
OCOOECHHOCTSIMHU;

— TpU HEOOXOIUMOCTH I O0Yy4aroluXcsi ¢ OrPaHUYCHHBIMA BO3MOKHOCTSIMU
3JI0pOBBSI 1 MHBAIUIOB MPOIIEypa OIICHUBAHUS PE3yIbTaTOB O0YUEHUS IO AUCIUTLIHHE
MOJKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Tponeypa orieHUBaHMS Pe3yabTATOB 00YUEHISI MHBAJIMJIOB U JIUII C OTPAaHUYECHHBIMU
BO3MOKHOCTSIMU 3JIOPOBBSI TI0 JUCIUIUIMHE (MOJYJIO) MPEIYyCMAaTPUBACT MPEIOCTABICHHE
uHpopManuu B (popMax, aJlanTHPOBAHHBIX K OTPAHUYCHUSAM WX 370POBBS M BOCIPHSTHS
uHpopMarmu:

Jist TUT ¢ HApYIIEHUSIMU 3PEHUS:

— B TICYATHOHM popMe YBEIIMUSCHHBIM MIPHPTOM,

— B )OpMe AIEKTPOHHOTO TOKYMEHTA.

JIJist TUT ¢ HApYIIEHUSIMH CITyXa!

— B IIeyaTHOU dopme,
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— B hOopMe AIIEKTPOHHOTO IOKYMEHTA.

JJIst U1 ¢ HapyIIEHUSIMUA OTIOPHO-JIBUTATEIIBHOTO alapara:

— B mIeyaTHOU dopme,

— B hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIEpEeYEHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTUHTCHTA
00ydJaromuxcs.

5. IlepeyeHb OCHOBHOW ¥ [JONOJHHMTEJbHON y4YeOHOW JHWTepaTyphl,
HEeO0XO0AMMOM 1)1l OCBOEHUSA TMCUUILIHHBI (MOIYJIs1).

5.1 OcHoBHas JIUTEpaTYypa:

1. Oroponnukos, U. H. MukponpoueccopHas TEXHUKa: BBeJIeHUE B cortex-m3 : yueOHoe
nocodue 115 By30B / U. H. Oropoanukos. — M. : U3parensctBo FOpaiit, 2018. — 116¢. —
(Cepus : Yuupepcutetsl Poccun). — ISBN 978-5-534-02380-0. — Pexxum noctyma :
www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FE-3EQAC40DAD10.

2. Caxnen, A. M. LludpoBbsie ycTpoHCTBa U MUKPOIIPOIIECCOPHI : YdeOHOE TTocodue s
akameMuueckoro OakamaBpuara / A. M. CaxuHeB. — 2-¢ u3f., nepepad. u gom. — M. :
N3narensctBo FOpaiit, 2018. — 139 c. — (Cepus : bakanaBp. AxageMuueckuil Kypc). —
ISBN 978-5-534-04946-6. — Pexxum moctyma : Www.biblio-online.ru/book/1BE9378D-
3F7B-44A0-A1BC-79B0C8B2EFAE.

3. Xapros B.fl. Mukpomnpoueccopabie ciucteMbl [ TekcT] : yueOHOe mocooue st
cTyneHToB By30B / B. f. Xapros. - M. : Akagemus, 2010. - 351 c.

4. MukponpolieccopHasi TEXHHKa B CUCTEMax CBs3u: Jabopartopubiit mpakTukym / A.C.
Jleruenxo, K.C. Kopotkos, H.A. fIkoBenko, A.A. babenko. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. — 194 c.

Jlis  OCcBOEHUS JUCHUIUIMHBI WHBATUAAMH M JIMIIAMH C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbSI UMEIOTCS HW3JIaHUS B DJICKTPOHHOM BHJIC B DJCKTPOHHO-
OoubnmoreyHsix cucremax «Jlaub» u «FOpaiT.

5.2 lonosiHuTEIBLHAS JTUTEPATYPA:

1. llleneros, A. I'. Ilpeobpa3oBanne U3MEPUTENbHBIX CUTHAJIOB : YUEOHUK U MPAKTUKYM
U1 akagemudeckoro Oakamaspuata / A. I'. Illeneros, }O. H. Ipsiuenko ; mox pen. A. I'.
[lleneroBa. — M. : WUzpmarenbctBo IOpaiit, 2018. — 270 c. — (Cepusa : bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-01177-7. — Pexxum noctyma : Www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58

2. bepnmun, A.H. OcHoBHBIe nTpoToKONbl MHTEpHET : yueOHoe nmocobue / A.H. bepnun. —
Mockga : Untepuet-Yuupepcuter Mudopmannonnsix Texnonoruit, 2008. — 504 c. :. —
ISBN  978-5-94774-884-0 ; To ke [DOnektponsslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232986

3. Houkos 0. B. OcHoBbl MukpomnpoueccopHoii Texuuku [Tekcr] : yueOnoe nmocodue /
1O. B. HoBukos, I1. K. CkopoGoraroB. — 3-¢ u3a., ucnp. — M. : UntepHer-YHuBepcuteT
Nudopmarmonnsix Texuonoruii : BUHOM. Jlabopartopus 3nanwuii, 2006. - 357 c.
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4. MukponpoueccopHas TE€XHHKa B ONTHYECKHX TEIEKOMMYHUKAIIMOHHBIX CHCTEMAax:
naboparopublii npaktukyM. / Ilnotunma M.IL., A.C. Jleuenko, H.A. fAxoBenko, B.A.
Huxutnn/ Kpacnonap. Kybanckuit roc. ya-1, 2014. 112c. ISBN 978-5-8209-1015-9

5. Hukynsckuii U.E. Ontuueckue nntepdeiicsl ndpoBbIX KOMMYTAIIMOHHBIX CTAHIUHI U
cetu gocryna [Tekct] / M. Hukynbckuii. — M. : Texnocdepa, 2006. - 251 ¢

6. CmuproB, FO.A. OCHOBBI MUKPOYJIEKTPOHMKH U MUKPOIIPOLIECCOPHON TEXHUKH
[DnexTponHbii pecypce] : yued. mocodue / FO.A. Cmupnos, C.B. Cokosnos, E.B. Turos. —
OnektpoH. AaH. — Cankrt-IletepOypr : Jlans, 2013. — 496 c. — Pexxum gocrtymna:
https://e.lanbook.com/book/12948.

7. Kamaues, A.B. MHuorosiepabie mpoiieccopsl : yaeoHoe nmocooue / A.B. Kanaues. -
Mocksa : UaTepHeT-YHUBepcuter Mnpopmanmonnsix Texnomornid, 2011. - 248 ¢. -
ISBN 978-5-9963-0349-6 [DnexrponHsIii pecypc] — Pexum mocryma. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.

6. Ilepeyenn pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEepHEeT», HEOOXOAUMBIX IJISI OCBOCHUSA TMCUUILIHHBI (MOAYJIsA).

1. DnexrponHas nHpopMaLMOHHO-00pa3oBarTenbHas cpeaa MonynbHoro /Jlunamuyeckoro
O6yuenus Kyol'Y — paznen «MukponporeccopHasi TEXHHUKAa B ONTHYECKUX CHCTEMAX
ces3m» http://moodle.kubsu.ru/enrol/index.php?id=372

2. Reference manual STM32F405/415, STM32F407/417, STM32F427/437 and
STM32F429/439  advanced ARM®-based 32-bit MCUs STMicroelectronics
[DnexTponHbIit pecypc] ‘http://www.st.com/st-web-ui/static/active/en/resource/
technical/document/ reference_manual/ DM00031020.pdf?s_searchtype=keyword

3. DnekrponHo-oubauoreunas cuctema JIAHbD: https://e.lanbook.com

4. DnextponHas 6u6nnoTeka FOPAWT: www.biblio-online.ru

5. DP83848C PHYTER® - Commercial Temperature Single Port 10/100 Mb/s Ethernet
Physical Layer Transceiver / National Semiconductor 15 September 2005// (Engl.). —
URL.: http://www.gaw.ru/pdf/NS/Ethernet/ Phisical/DP83848C.pdf

6. LwIP TCP/IP stack demonstration for STM32F4x7 microcontrollers, July 2013 // (Engl)
— URL: http://www.st.com/content/ccc/resource/technical/ document/application_note
/1d/5d/64/cf/7¢/38/4c/30/DM00036052.pdf/files/DM00036052. pdf/jcr:content/translation
s/en.DM00036052.pdf

7. MeToanueckue yKazaHus 1Jis 00y4aroIUXCs 10 OCBOEHHM IO JUCHUILIMHBI (MOXYJIA).

Jlexuust siBAsieTcss OOHOM W3 (OpM H3ydeHUs TEOPETHUECKOro MaTepuaia Io
JUCLHUILUIMHE. B Xoxe JIEeKIIMOHHOIO Kypca IpPOBOAMTCS H3JIOKEHHE COBPEMEHHBIX
HAy4YHBIX MOJAXO0JIOB U Teopuil. B TeTpaau s KOHCHEKTUPOBAHUS JIEKLIUNA HEOOXOIUMO
UMETh MOJIs, TIE M0 XOAY KOHCIIEKTUPOBAHUS JIeJal0TCs HEOOXOJUMbIe IOMETKU. 3arucu
JIOJDKHBI OBITh N30MpPATEIbHBIMHE, TOJTHOCTBIO CIEYET 3alHUChIBATh TOJBKO ONPEIEICHNUS.
B KOHCIEKTE IPUMEHSIOT COKpAlleHUE CJIIOB, YTO YCKOPSET 3amucb. Bompocsl,
BO3HMKAIOIINE B XO/1€ JIEKIINHU, PEKOMEHIYETCS 3alIMChIBAaTh Ha MOJISX U IOCIE OKOHYAHUS
JEeKIHY 0OpAaTUTHCS 3a Pa3bsICHEHUEM K Ipenoaasarento. Heo6xoauMo akTuBHO paboTaTh
C KOHCIIEKTOM JICKIIMM: IIOCJIE OKOHYAHMs JICKIUH PEKOMEHAYETCs IEPEUYHUTAThb CBOHU
3aIMCH, BHECTH IOIIPABKU U JOMOITHEHUS.
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OnHUM U3 OCHOBHBIX BUJOB JICSITEIBHOCTH CTYJIEHTA SIBJSIETCA CAMOCTOATENbHAS
pabora, KoTopas BKJIIOYAeT B ce0s M3ydyeHUe JIEKIMOHHOTO MaTepuala, y4eOHUKOB U
y4eOHBIX TOCOOUH, TOATOTOBKH K BBITIOJIHEHUIO TA0OPATOPHBIX PadoOT.

Metonuka ~ caMOCTOSITENIBHOM ~ pabOThl  MpEABApPUTENBHO  pa3bACHAETCA
IpernojaBaTesieM W B MOCIEAYIONIEM MOXET YTOUHSATHCA C YYETOM HHAMBHUAYATbHBIX
0CcOOeHHOCTEH CTYIEHTOB (PEKOMEHAAINH Pa3MEIEHBI B AJIEKTPOHHON HHPOPMAIIMOHHO-
obpazoBatenbHOM cpene MonynpHoro Junamumyeckoro OOyuenusi Kyol'Y — pazgen
«MukpornporeccopHas TEeXHHUKA B ONITUYECKUX cUcTeMax CBSI3H»
http://moodle.kubsu.ru/enrol/index.php?id=372). Bpemss u MecTO C€aMOCTOSTEIbHOM
paboThl BBIOMPAIOTCSA CTYJEHTaMHU II0 CBOEMY YCMOTPEHHIO C YYETOM PEKOMEHJAlUi
IpernojaBaTessi B BUJE IUIAHA CAMOCTOSITENIbHOM paldoThl cTyneHTta. [lnanupoBanue
BPEMEHH Ha CaMOCTOSITENbHYIO pPaboTy, HEOOXOJMMOr0 Ha H3yUYeHHE HaCTOsLIEH
JTUCIUIUIMHBI, CTYICHTaM JIy4Ille BCETO OCYIIECTBISATh Ha BECh CEMECTP, MpeAyCcMaTpuBas
IIPHU 3TOM PETYISIPHOE MMOBTOPEHUE MPOUIeHHOro MaTeprana. CaMoCTOSATENbHYIO padoTy
HaJ JUCHUIUIMHOW CJIelyeT HayuHaTh C H3Y4YEHUS MPOrPaMMBbI, KOTOpPAs COACPKUT
OCHOBHBIE TpeOOBaHWS K 3HAHHSIM, YMEHHMSIM U HaBblkaM oOydaeMbix. OOs3aTelbHO
cieayeT BCIIOMHUTH PEKOMEHJAIMM TpEenojaBaTeis, JaHHbIE B XOJE€ YCTAaHOBOYHBIX
3aHATUN. 3aTeM ClIeIyeT MPUCTYIATh K U3YYCHUIO OTACIbHBIX PA3/IEIOB U TEM B MOPSIKE,
PEeyCMOTPEHHOM MPOTPAMMOM.

[TonyuuB npencraBiaeHrue 00 OCHOBHOM COJIEp>KaHUU pas3fiesia, TEMbI, HEOOXOIMMO
U3y4UTh MaTepuaja o TeMe, HM3JI0KEeHHbIH B ydyeOHHKe. llemecoobpa3sHo cocTaBUTH
KpaTKUW KOHCTEKT WU CXEMY, OTOOpa)Xarollyld CMBICI M CBS3U OCHOBHBIX IOHSTHI
JAHHOTO pa3/iefla W BKJIIOYEHHBIX B Hero teMm. OOs3aTeNbHO CJEeNyeT 3aluChIBaTh
BO3HHKIIIKE BOIIPOCHI, HA KOTOPBIE HE YAAIOCh OTBETUTH CAMOCTOSITEIHHO.

Heo6xoauMo M3y4uTh CIMCOK PEKOMEHJOBAHHONW OCHOBHOM W JOMOJHUTEIHLHOMN
JUTEPATyphl U YOSIUThCS B €€ HAIMYUU B JIMYHOM I10JIb30BAaHUU WU B TOJPA3ICIICHUIX
OuOIMOTEeKH B OyMa)kKHOM HJIH AJIEKTPOHHOM BHjie. BCI0 OCHOBHYIO Y4eOHYIO TUTEpATypy
JKEJNAaTeTbHO M3y4aTb C COCTABJIIGHHEM KOHCHEKTa. YTeHue JuTeparypbl, He
CONPOBOXKJIAEMOE KOHCIEKTUPOBAHUEM, Mayo pe3yiabratuBHO. Llenp HamucaHus
KOHCIIEKTa MO JUCIUIUIUHE — C(OPMHUPOBATH HABBIKK TIO MOUCKY, OTOOpY, aHAIU3y U
bopMynUpOBaHUIO YYEOHOro Marepuaia. OTH HaBBIKM 00S3aTelbHBI JJIs JHOOOTO
CHeIUalNCTa C BBICIIMM OOpa3oBaHUEM HE3aBUCHUMO OT BbIOPAHHOTO HANpaBICHUS.
Hamnncanue koHCHeKkTa JOMKHO OBITH TBOPUECKHM — HY)KHO HE TEPENUCHIBATH TEKCT U3
HMCTOYHHUKOB, HO NBITAThCS KPATKO M3JaraTh CBOMMHU CIIOBaMH COJIEpKaHUE OTBETa, MPHU
ATOM MaKCHUMAaJIbHO €r0 CTPYKTYPHUPYS U UCTOJIB3YysI CHMBOJIBI M YCIIOBHBIE 0003HAYCHUSI.
KonupoBanue u 3ayuynBaHre HEOCMBICIEHHOTO TEKCTA TPYAOEMKO U 1O OOJBIIIOMY CUETY
HE MMEET MO3HABATEIbHOW M MpaKTUUecKoW IeHHOCTH. [Ipu pabore Haj KOHCIEKTOM
00s13aT€TbHO BBISABISIOTCS M OTMEUAIOTCS TPYIHBIE NJIi CaMOCTOSITEIBHOTO H3Y4YCHUS
BOIIPOCHI, C KOTOPBIMU YMECTHO OOPAaTUTHCS K MPENOAaBATENIO MPU MOCEIICHUH 3aHSITHI
¥ KOHCYNbTalui, MO0 B MHAMBUAYATbHOM mopsake. [Ipu uteHun yuyeOHOW W HAy4dHOUH
JUTEpaTypbl HEOOXOIMMO BCET/Ia CIICUTh 32 TOYHBIM M TIOJHBIM TTOHUMAHUEM 3HAYCHUS
TEPMHUHOB U COJICpKaHUsI TIOHSTHH, UCTIONB3yEeMBIX B TeKcTe. Becerma cineayer yTouHsITh
3HAYEHUS TI0 CJIOBAPSM WJTU DHIMKJIONEIUSM, TIPU HEOOXOIMMOCTH 3aITUCHIBATD.

K mabGoparopupiM paboTraMm clieyeT TOJATOTOBUTHCS  IMPEIBAPUTEILHO,
O03HAaKOMHBIIUCh C KpaTKOW HO crenuduyeckor Teopueil pasmemieHHod B Cpene
MonaynbHOTO JlnHamMuyeckoro OOGyuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372, mnapons 3ammcu JOCTyma B pasjedl
JUCUUILTMHBI « MUKpOIIpOIIeCCOpHAasi TEXHUKA B ONTUYECKUX CUCTEMAaX CBSI3U» BbIAAETCS
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Ha TEPBOM 3aHATHUU. PEeKOMEHAyeTcs O3HAKOMHUTHCA 3apaHee U C METOJUYECKUMU
pEKOMEHAAIMSIMU 110 TPOBEICHUIO COOTBETCTBYIOIIEH J1aO0OpaTOpHOI paboThI, U B CiIyvae
HEO0OXOAMMOCTH IPOBECTHU MPEABAPUTEIbHBIC PACUETHI U IPUTOTOBIICHHUSL.
HemnocpeacTBeHHass NOATOTOBKAa K 3a4eTy OCYILIECTBIISIETCS IO BOIpoOcCawm,
MpE/ICTaBICHHBIM B JAHHOW y4yeOHOW mporpamMme TUCIUIUIMHBI U 3afadaM. TuiaTelibHO
u3yunTe GOpMYITHPOBKY KaXkI0T0 BOIPOCA, BHUKHUTE B €r0 CYTh, COCTABbTE IJIaH OTBETA,
TaK Kak 3a4eT cAa€Tcsl B yCTHOUM popMe B XOJIe AUAIOra MPEerno1aBaTelisi Co CTYACHTOM.

B ocBOoGHMHM JWCHMIUIMHBI WHBATUAAMH W JIAIAMH C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JIOPOBBSI TIPEIYCMOTPEHBI HHIUBUAYAIbHBIC KOHCYJIbTAllUU (B TOM
yucie yepe3 email, Skype unu viber), Tak kak 00JbllIOo€ 3HAYCHUE UMEET KOHCYIbTAIUU.
NuauBuayanbHble  KOHCYJNBTAIMH 10 TIPEIMETY SIBJSIIOTCS BaXKHBIM  (paKTOPOM,
CHOCOOCTBYIOIIMM HWHAMBHIYaTU3alli OOYYCHHSI M YCTAHOBJICHHUIO BOCIHTATEIHHOTO
KOHTaKTa MEXAYy IMpernojaBareieM M OOydJarolIMMCS WHBAJIUAOM WJIH JUIIOM C
OTPaHUYCHHBIMHU BO3MOXKHOCTSIMU 37IOPOBBSI.

Pexomennyercsa cienyromuil rpaduk CaMOCTOSTEIbHOW paOOThI CTYAECHTOB II0
y4eOHBIM HEJESIM KaXJ0ro ceMecTpa:
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Pexomenayemplii rpa)uk caMoCTOSITEIbHOMH Pad0ThI CTYAEHTOB B 8-M cemecTpe
1o JucHUuIInHe « MUKpPOnpoueccCOpHasi TEXHMKA B ONTHYECKUX CHCTEMAX CBA3M»

Ne ITpumepHbIii Cpoku
/i . OroKET BBITTOJTHEHHS dopma
HaumenoBanue Copaeprxkanue caMOCTOSITENIbHON dopma
BpPEMCHHU Ha 3aJaHUs OTYCTHOCTHU
paznena paboThI . KOHTPOJIS
BBITIOJTHEHHUE (HoMep yueOHON | MO 3aJaHUIO0
y4. yac. (CP) | Henemu cemecTpa)
1 Crnenuanu3upoBaHHbIC IpopaGotka yuebHoro
(TeopeTmuecKoro MaTepHuaa) .
IIPOLIECCOPBI B CPEACTBAX . 7,8 1,2,10,11 3a4eT YCTHBIH orpoc
MOATOTOBKA K MPOMEKYTOUHOI
CBA3H aTTeCTALNH
2 ITepenava TaHHBIX U IIpopaGotka yue6HOro
2 K .
y/IANEHHOE yrIpaBIeHHe (TeopeTiieckoro Marepuasa) 5 2.4 I3/3auer yoTHE ompoc
MO/TOTOBKA K TEKYIIeH U
U(POBBIX CHCTEM MEXKITY .
8 IPOMEKYTOYHOU aTTECTAllUH
co00# MO CTaHIAPTHBIM ;
unrepdeiicam ITonroroBka x JIP 5 2-5 JIP/3a4er I1P, ycTHsIif onpoc
3 [IpenenpHBIC BO3MOKHOCTH IIpopabotka y1ebHoro
. (TeopeTmyecKOro MaTepuaia) .
poyTepoB Juniper cepuun . 8 6-8 3aueT YCTHBIN OMpOC
MOATOTOBKA K MPOMEKYTOUHO
MX aTTeCTALNH
4 [IpopaboTka yueOHOTO
TEOPETUYECKOro MaTepuaia .
Hepez[aqa M IpUEM JJaHHBIX (reop P o ) 5 8-10 3a4er YCTHBII OTIpoOC
. HOJATOTOBKA K TEKYILICH 1
o Ethernet natepeiicy IPOMEKYTOYHOM aTTeCTALMK
[Toaroroska k JIP 7 5-9 JIP/3auer [P, ycTHBII onipoc
S HNHuTerpupoBanHas ¢ caa
[Ipopabotka yueOHOTO .
pHp P pop ¥ 3 5-8 [13/3a4er YCTHBII OTIpOC
pa3pa60TKI/I 1 APM (TeopeTnyeckoro marepuana)
HpoHECCOPOB [Moxroroska k JIP 5 6-7 JIP/3auer ITP, ycTHbIii onpoc
6 | Beexenue B paGory c APM Ipopatotka yuebroro
. (TeopeTHyeCcKoro MaTepHuana) 5 8-10 sauer CTHBI OMDOC
APXUTCKTYPOU Ha MPUMEPEC OATOTOBKA K TEKyIIEH y p
arIapaTHO-IIporpaMMHOI0O HpOMeX(yTOHHOﬁ aTTecTalluu
KOMILJICKCa [MToaroroeka k JIP 7 2-11 JIP/3auer ITP, ycTHbIi onpoc
Hroro: 57,8
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8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYLIECTBJICHUHU
00pa30BaTeJbHOI0 NMPOLECcca MO AUCHUILIHHE (MOYJII0).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

[Ipu ocymiecTBieHun 00pa30BaTEIbHONW JAEATEIBLHOCTH IO HACTOSIICH mporpamme
UCTIONB3YETCSl  DJEKTPOHHAass  WH(OpMammoHHO-OOpa3oBaTellibHass  cpena  MOIYJIBHOTO
JrHamuyeckoro OOyueHus KyoI'y B pazzaene KOTOpOit
http://moodle.kubsu.ru/enrol/index.php?id=372 «MukporporieccopHasi TeXHUKa B ONTHYCCKHX
CHUCTEMax CBSI3M» pacrojlaraloTcsi y4eOHO-METOAMYECKHE MaTepuaibl: PEKOMEHIAIMU 110
CaMOCTOSITENILHON paboTe CTyAeHTa, TpeOOBaHHUS K OCBOCHHIO JAHHOW y4eOHOW MpOTrpamMbl,
TEOPETUYECKHE M METOAMYECKHE ONMUCAHUS U 3aJaHus K MPOBEIEHHUI0 JTaOOPaTOPHBIX padoT.
Cpena cobupaer CTaTHCTUKY 1O BPEMEHH aKTUBHOCTH aKKayHTa KaXKJIOTO CTY/ICHTa MpU paboTe C
pa3MeIIEHHBIM MaTepUaJIOM.

[IpoBenenne wyacTu JEKIUM MPEeAyCMaTPUBAET MCIOJIb30BAHUE JIEMOHCTPAIMOHHBIX
MYyJIbTUMEAUMHBIX MaTEPUATIOB C UCIIOJIB30BAHUEM ITPOEKTOPA.

8.2 [lepeuenb HeE0OXOAUMOTI0 MPOTPAMMHOTI0 O0ecTedeHusl.

Tak kak a7 CaMOCTOSATENBHOM pabOThl OOYdYaIOMIMXCs MPEAIoaraeTcsi AOCTYN B
AIIEKTPOHHYIO HMH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpelly OpraHu3aliu U ceTb MHTepHeT, To
o0mue TpeOOBaHUS K IMOMEIICHHUSIM JUIS CaMOCTOSTENBHON pPabOThl OOYYaIOUIMXCS BIIOJIHE
JOCTaTOYHO.

JIns peanu3zanuy HaCTOSALICH POrpaMMBI TpeOyeTcs:

1. Omnepanmonnas cucrema Microsoft cemeiictea Windows (7/8/10), B pamkax mporpamMMsi
komnanun Microsoft “Enrollment for Education Solutions” g KOMIBIOTEPOB U CEPBEPOB
Kyb6aHckoro rocy1apcTBEHHOTO YHUBEPCUTETA U €T0 (PUIINATIOB.

2. Iporpammusiii maker Keil MDK-ARM-CM-ED - 10user mist omepamdOHHBIX CHCTEM
cemerictBa Windows, BKITIOHAIONIN B ce0sl KPOCC-KOMITUIISTOP U HHCTPYMEHTHI pa3paboTKH IS
MHUKPOKOHTpoJuiepoB cepuit STMFXXX ¢ sipom Cortex-MxX.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTponnas 6ubnuorexa FOPAUT: www.biblio-online.ru

2. DnextponHo-O0ubMMoTeuHas cuctema JIAHD: https://e.lanbook.com
3. Onucanus Ha obopynoBanue Gupmbl JUNIPEr, poyTepoB cepun
https://kb.juniper.net/InfoCenter/index?page=home

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOXoauMMasi JJs1  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

MarepuanbHO-TEXHUUECKOE 00€CTIeYeHNE U CIIUTUIMHBI
(MOIyINsT) ¥ OCHAIIEHHOCTH

1. Jlekunonnsele 3auATHs | JIeKIIMOHHAs ayIUTOpPHS, OCHANIEHHAash MNPE3eHTAlMOHHON
TEXHUKOH (IIPOEKTOP, DKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM ITporpaMMHbIM obecrieuenuem (I10) nns
BOCIpou3BeeHus (BaiinoB popmara jpg u avi. JloctaTrouHbIM
KoandecTBOM nocagouHbix MecT: No 209C, No 315C, Ne201
2. [IpakTuueckue AynuTopusi OCHaIlleHHasT MEJOBBIMU HWJIM MapKEPHBIMH
3aHATHS JIOCKaMH, MPE3eHTAMOHHON TEXHUKOW (MPOEKTOp, JKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPOTPAMMHBIM

Ne Bun pabor
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obecneuenuem (I1O) mns  BocmpousBeneHus  (aitinoB
dbopmara jpg, 10CTATOYHBIM KOJHMYECTBOM IOCATOUYHBIX MECT
co cronamu: Ne209C, Ne205aC, Ne315C

JlabopaTopHbIe Jlaboparopus, yKOMILJIEKTOBaHHAs CTIEUATN3UPOBAHHOM

3aHATUA MeOeINbI0 U TEXHUYECKUMU CPEACTBAMH 00yUYEHHUSI.
[IpoBeneHue 3aHATHII 1TaOOPATOPHOrO MPAKTUKYMa YaCTUYHO
MPEyCMOTPEHO B «KOMITBIOTEPHOM KJIacCe CHeIHalbHbIX
nucuurinay (ayautopus 205¢): DBM ¢ ycTaHOBIICGHHBIM
MIPOrpaMMHBIM OOecTieyeHuEM U 1ab0paTOpHBIMU
OTJIaJOYHBIMH U OLleHOYHEBIMH Iu1aTamMu: STM32F407G-
DISC1, STM32F4DIS-BB, STM32F4 Discovery Base Bo,
PL2303 USB UART Board, SN65HVD230 CAN Board

I'pynnossie [Tomemienre ¢ OOCTATOYHBIM KOJMYECTBOM IOCAJOYHBIX

(MHIUBHUYaTBHbBIC) MECT U MEJIOBOM MJIM MapkepHoit 1ockoit: Ne205aC

KOHCYJbTAIU

[IpomexxyTounas [ToMemenre ¢ AOCTATOYHBIM KOJMYECTBOM TOCAJTOYHBIX

aTTecTanus mecT: Ne205aC

CamocTosiTenpHas Kabuner mims caMOCTOSATENbHOW pabOThI, OCHANICHHBIN

pabora KOMITBIOTEPHON TEXHUKOW ¢ BO3MOXHOCTBIO MOIKITIOYEHUS K

cetu «MHTEpHET», MIPOrpaMMONl 3KPAaHHOTO YBEJIHWYEHHUS H
00€CIEeYEeHHBIH 10CTYIIOM B JIEKTPOHHYIO UH()OPMAIIMOHHO-
oOpasoBarenbHyIo cpefy yHuBepcutera Ne207¢
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