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1 He.]'ll/l U 3a/1a91 U3YICHUA TUCIHUITIJINHBI

1.1 leab AUCUUIIHHBI

VYyebnass gucruruimHa «MUKPOMPOIECCOPHAs TEXHUKA B ONTHYECKHUX
CUCTEMaX CBS3W» CTaBUT CBOCH IICNIBI0 H3yYeHHWE H NPUMCHCHHUE MUK-
POTIPOIIECCOPHON TEXHUKH: CTCITHATM3UPOBAHHBIX MUKPOIPOIIECCOPOB - CETEBBIX
MPOIIECCOPOB, MPOIIECCOPOB BBOJIA/BBIBOJA, MPOIECCOPOB HUGPPOBOH 00pabOTKH
CUTHAJIOB; OCOOCHHOCTEH TEIICKOMMYHHKAITMOHHOTO MPOTPAMMHOI0 00CCIICUCHHMSI
Pa3IMYHOTO Ha3HAYEHUS B CPEICTBAX CBSI3U.

1.2 3agaun AMCHUIIIHHDI

O3HaKOMUTH CTYJCHTOB C ApPXUTEKTYpOM U OCHOBHBIMH TEXHUYECKHUMU
XapaKTepUCTHKAaMHU MHUKPOIIPOIICCCOPOB PA3IUYHBIX THIIOB, OpPraHU3aIlMH BBOJA-
BBIBOJIa B HUX (MPOrpaMMHOE yIpaBJIEHHE BBOJAOM- BBIBOJAOM, KaHAJbI MPSMOTO
JOCTyNa B IaMATh, HA3HAYCHHE M BHUABI IPEPHIBAHMIA); MHOIOIPOIECCOPHBIC
CUCTeMbI (apXHUTEKTypa, CIOCOObI CBSI3H); C OCHOBHBIMH TpPEOOBaAHHSIMHM
KOMIUICKTOBAHHUS, IMPOTPAMMHBIM OOECIICUCHHEM, OIECPAIMOHHBIMA CHCTEMaMu
peaTbHOTO BPEMEHH; YIIPABIISIONIUMU KOMIUIEKCAMH y3J10B KOMMYTAIMHU. A Tak ke
C COBPEMCHHBIMU TCHJCHIIUSAMH Pa3BUTHS MHUKPOMPOIIECCOPHONH TEXHUKU U
MPOrpaMMHOTO o0ecriedeHusl. A TakKe, CHCTeMAaTH3UPOBaTh MOJMyYCHHbBIEC 3HAHUS
Kacaromencs: pa3paboTKu apXUTEKTyphl MHUKPOIPOIIECCOPOB M MPOTrPAMMHOTO
obecrieueHusi, OCOOCHHOCTEW TMPUMEHEHUS MHUKPOIPOIIECCOPHON TEXHUKU U
MPOrPaMMHOTO OOECreYeHHs B CPEACTBAX CBs3H. JlaTh MpakTUYECKHE HABBIKU IO
MPOTPaMMHPOBAHUIO0 MUKPOKOHTPOJIJIEPOB JIJIS PEIICHUS PA3IMUHbBIX 3a]1a4.

1.3 Mecro aucuumivHbl (MOAYJsi)) B CTPYKType 00pa3oBaTe/ibHOM

NMPOrpaMMblI
Jucuunnmaa «MukpomnponeccopHass TEXHHMKa B ONTHYECKHX CHCTEMax
CBSI3W» MO HampaplieHWtO0 moarotoBku 11.03.02 NHpoKOMMYHUKAIIMOHHBIE

TEXHOJIOTUU W CUCTEMBbI CBsi3M (KBanudukanus (cTeneHp) "dakanaBp') OTHOCUTCS
Kk yueOHomy mukiny b1.B.JIB.6 mucuumnnun (Momysnei) BapUaTUBHOM 4YacTh MO
BBIOODY.

Matepuai Kypca BecbMa 00bEMEH, U CII0KEH B TOHUMAHUH, IOATOMY JIJISl €T0
OCBOCHHSI HEOOXOJMMO YCIIEIIHOE YCBOCHHME COIYTCTBYIOIIUX JAUCIUIUIMH:
«BpruncnuTenbHas TeXHUKA U MH(GOPMAIIMOHHBIE TEXHOJIOTUNY, «CXeMOTeXHUKa
TEJIEKOMMYHUKAIIMOHHBIX yCTPOHCTBY», «lludpoBas snekrpoHuka», «Ontudeckue
U (POBBIE TEIIEKOMMYHUKAITMOHHBIE CUCTEMBI», « TeopHsl JIIEKTPUUECKHUX ILIETICH»,
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«OCHOBBI  JJIEKTPOHUKWY,
TEXHOJIOTUW.

«BpluucnurenpHas TEXHHKA U I/IH(l)OpMaHI/IOHHI)IC

1.4 IlepeueHb IUIAHMPYEMBIX Pe3yJabTATOB OOYYEeHHUS MO JAUCIHUIJIMHE
(MoayJ/il0), COOTHECEHHbIX ¢ IUIAHUPYEeMbIMH  pe3yJbTATAMH  OCBOEHMS

o0pa3oBaTe/IbHON MPOrpaMMBbl
W3yveHne naHHOM y4eOHOW AUCIUIUTMHBI HAllPaBJIeHO HA (OPMHUPOBAHUE Y

oOy4varormuxcs npogeccuonanrvuvix kKommerenuii: [1K-29; TTK-30, TTK-33

JUTSE MUKPOKOHTPOJUICPOB
Ha s3b1KE C.

OuundpoBbIBaTh
aHaJIOrOBbBIE CUTHAJIBI C
HIOMOIIIBIO BCTPOEHHBIX B
MHKPOKOHTPOJIIEPHI

Ne | Uineke Coneprxanue B pesynbrare usyueHus yueOHOM JUCIUIUIMHBI
KOMIICTCHIINU O6y‘laIOHII/IeC5[ JOJIDKHBI
II.IT | KOMIICT .
(umm eé
[S15000%051 ‘-IaCTI/I) 3HAThb YMETHb BJIaJd€Th
1. | TIK-30 CITOCOOHOCTHIO Anroputm pab6otsl | [IpuMeHATH MUHY Bnaners
MPUMEHSTh HOCIIeJ0BATENbHON manubix 12C B HaBBIKAMH
COBPEMEHHEIE uniHbl JaHHbIX 12C 114 | yerpoiicrpax, HaIMCcaHus
METOIBI CBSI3H MHTETPAIBHBIX | e niyeyaTpHBAIOIIIX porpaMm Ha
OOCIIy>)KUBaHHSA | CXeM; IpOCTOTY paspaboTKi, s3pike CH uts
1 pPeMOHTa CxeMbl TOIKTIOYCHHUS K JoCTyT K ARM
Pa3TMYHBIMH MHKPOKOHTPOJLIE
niepuepuifHEIMA HH3KOCKOPOCTHBIM pos B cpexe Keil
ycTpolictBamu  Ethernet, HAIIAIIL, urenue uVision,
CAN, MicroSD. MH(bOPMALMH C TATIHKOB peann3oBarh
AnroputM  pabOThl ¥ | MOHMTOPHHIA U anmnapaTHyy
METOJIBI nepeaavyn | JUarHOCTUKH nepeaavro
JIAHHBIX USART U | 060pyI0BaHuUs, “HGPOPMAIIUH TI0
UART. MH(OPMAIHOHHBIH nHTepdericam:
OCHOBEI TEXHONOTHH | o6nen Mesky UART, I2C, SPI,
TaKeTHOH HEPEAATH | \1jKpPOKOHTPOILIEPAMH. CAN, Ethernet.
AQHHBIX Ethernet, | Oprapmsossats npuém
nporokonsl ARP, ICMP, | Nepeauy
P, crpyxrypy  UDP | yyqopmammn k n ot
COOOMIEHNS,  CTPYKTYPY | yiyrxpoKoHTpOILIEPOB,
TCP coobuennss u HTTP yepes Ethernet
3arpoca. Bunsr unTepdeiic.
TpepbIBaHmi PeanusoBbIBaTh
MHUKPOKOHTPOJIIEPA,  UX | pporokonst ARP, ICMP,
HpHUHIAIT ACHCTBHA, | |p UDP, TCP, HTTP na
BEKTObI  MPEPBIBAHUS, | yeriopsyeMbiX B
PETHCTPBL  YIPABICHUA | jaGopaTopHbIX paboTax
NpCpbIBAHUAMU MHKPOKOHTPOJLIEPAXx.
HPAHIMIIET B nporpammuoM makeTe
TaKTHPOBAHWA U 3a/laHUA | Kej] uVision cocTaBIATH
9aCTOT  TAKTHPOBAHUSL. | oorpanmel IS
OcnosHbre HUCIIONb3yEMBIX B
yHKHOHATBHEIC nabopaToOpHEIX paboTax
SJIEMEHTBI 3 MHUKPOKOHTPOJUIEPOB Ha
MHTETPUPOBAHHOI CPETIBI | oepope ARM spa,
pa3paboTku Keil NPOBOJHTH TIPOLEAYPY
wVision. OCHOBBI | ppaktiueckoit HaTypHOil
Halucanus  IpOrpaMM | gryanxy paboThl KOAA.




Ne | Mrzexe Copepxanue B pesynbrare nzyuenus: yueOHON AUCHUTIIINHBI
KOMIICTCHII N O6y‘-IaIOH_II/IeC$[ JOJIDKHBI
II.IT | KOMIICT =
(nnum eé
CHIIUHU 3HATh YMETH BJIAaA€Th
YJaCTH)
AT, nepenauy
onr(pPOBaHHOTO CHTHajIa
Ha BHELIHEE YCTPOMCTBO.
2. | IIK-31 | ymeHuem MIPUHLMITE pabOTEHI, BBIOMPATh ONTUMANbHBIE | NMPAKTHYECKHMH
OCYLIECTBIIATh TEeXHUYECKHE C TOYKH 3pCHUS HaBBIKaMH
TIOUCK U XapaKTEePUCTUKHU U pellIeHus] TOCTaBJICHHON | SKCIEPUMEHTANb
YCTpaHCHUEC KOHCTPYKTHUBHbLIC 3a1a4y THUIIOBBIC HBIX
HEHCIPaBHOCTEH | 0COOEHHOCTH, OCHOBBI anrapaTHbIe PelIeHus UCCIIeIOBAaHUI U
OPHUHIMIOB MOCTPOCHUS | IS peaiu3aluu HUHCTPYMEHTANbH
BBIYHCIUTEIBHON YaCTH | DJIEKTPOHHBIX BIX  H3MEpeHHi
IU(POBBIX CUCTEM YCTPOMCTB; IUISL TIPOBEPKH M
YIIPaBIICHUS U pabOThI UCIIOJIBb30BATh OTJIAJIKA
(YHKIHNOHATIBHBIX U3MEpUTEIbHBIC CHHTE3UPOBaHHBI
0JI0KOB, BXOISIIHX B €& NpUOOPHI IPH IIOUCKE U | X W TOTOBBIX
COCTaB. yCTpaHEHUH YCTPOUCTB;
HEHCIIPaBHOCTEH, a TAK | HABBIKAMH
e TIPOBEPKH paboTsI c
paboTocnocoOHOCTH KOHTPOJILHO-
anmnaparHo- U3MEPUTEIIBHOI
MPOTPAMMHBIX CXEM H annapaTypou.
0JIOKOB.
3. | TIK-32 CITOCOOHOCTHIO Crennann3upoBaHHbIE [Tonumars TexHuueckue | BraneTtsb
TOTOBUTH MPOLIECCOPHI B CPECTBAX | OMHCAHMS Ha | HABBIKAMH
TEXHUYECKYIO CBSI3H paJHOTEeXHUYECKHE OCYIIIECTBIIATD
JTOKYMEHTALHIO KOMITOHEHTEI coop ¥ aHaMU3
Ha PEMOHT H TpencTaBIsieMble UX | HCXOIHBIX
BOCCTAHOBJICHHE MPOU3BOAUTEISAMH U | AaHHBIX UL
paboTtocnioco6H YMETh  COTJIACOBBIBATH | pacdera u
OCTHU BXOAbI u BbIXOAbI IMPOCKTUPOBAHUA
WHPOKOMMYHHUK IU(POBBIX 1 AHATIOTOBBIX | JIETajell, y3JI0B U
allMOHHOTO YCTPOMCTB 110 HUM. YCTPOICTB
obopynoBaHus PaaOTEXHUYECK
UX CHCTEM IIO
TEXHUYECKUM

OMHCAaHUSIM  OT
MPOU3BOIUTENS U
HOJb3YACh
CIELUaIN3UPOBa
HHOU
JIUTEPATYPOHL.

2. CTpyKTypa H coAep:KaHue IMCUMILIHHBI.

2.1 PacnipenesieHue TPYA0EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT.

OOmast Tpya0€MKOCTh TUCIHHMIUTUHBI cocTaBisger 3 3ad.eq. (108 wacom), ux
pacrmpeieJIeHUE 10 BUJiaM padoT MpeCTaBiIeHO B Tabuule (011 cmydenmos ODPO).

Bun yueOHOM paboTh Bcero CemecTtpsbl
4acoB (gachn)
6
KoHTakTHasi padoTa, B TOM 4HcJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 44 44
3aHATHS JEKIIHOHHOTO THIIA 10 10




3aHATHS] CEMHHAPCKOTO THIIA (CEMHHAPBI, TPAKTUYECKHUE 3aHATHSA) 12 12
JlaGopaTopHbIe 3aHATHS 22 22
Nuasi KOHTAaKTHas padoTa:
Kontpoias camocrositensHoil padotsl (KCP) 6 6
[Tpomesxxytounas arrecranusi (MKP) B hopme 3auera 0,2 0,2
CamocTosiTesibHas paboTa, B TOM YHUCJIE: 57,8 57,8
Kypcosast pabota —
[TpopaboTka yueOHOro (TEOPETHUECKOr0) MaTepraa 30 30
BeImonHeHNe MHAMBUYNIBHBIX 331aHUH (TIOArOTOBKA COOOIICHUH, B
Mpe3eHTaLUN)
Pedepar —
[ToArOTOBKA K TEKYIIEMY KOHTPOJIO 27,8 27,8
KoHnTpoJib:
[ToaroToBka K sK3aMeHy — —
O01mas Tpya10eMKOCTh Jac. 108 108
B TOM YHCJI€ KOHTAKTHas1 paﬁoTa 50.2 50.2
3a4. e 3 3

2.2 CTpyKTYypa IMCHUILIAHBI:
Pacrnipenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3/ieiaM JUCIUILINHBL.

Paznens! (TeMbl) AMCIMIUIMHBL, H3y4YaeMble B 6 cemectpe (ounas ¢hopma).

KonnuecTBo yacoB
AynutopHas Bueayauropn
No HaumenoBanue pazienos (Tem) Beero aGoTa KCP e
J | 113 | JIP CPC
1.
Crienian3upoBaHHbIE TPOIECCOPHI 5 78
B CPEJIICTBAX CBS3U '
2. [Tepenava naHHBIX U yAAUIEHHOE
yrpaBlieHue MUPPOBBIX CHCTEM 3 6 2 10
MEXTy COOOM 10 CTaHAAPTHBIM
uHTepdeiicam
3. |l[IpenenbHBIE BO3MOKHOCTH POYTEPOB 4 10
Juniper cepun MX
4. [Tepenava v mpreM JaHHBIX 11O
Ethernet unrepdeiicy 414 2 10
5. |HuTerpupoBanHas cpena pa3paboTku
2 6 10
st APM nipouieccopoB
6. Beenenue B paboty ¢ APM
apXUTEKTYpOM Ha MpuMepe
anmnapaTHO-MPOrPaMMHOTO 2 6 2 10
KOMILIEKCa
Hmoeo no oucyuniune: 1078 | 10 | 12 | 22 6 57,8

[Mpumedanue: JI — nexmum, [13 — mpakTudeckue 3ansatus / cemuHapsl, JIP — maboparopHbie
3anstust, CPC — camocTosiTenbHast paboTa CTyAeHTa.



KoHnTtakTHasg pabotanpu MNpoBeAEHUH y4eOHBIX

3aHATUN

o  AUCLHUIIIIMHE

«MukpornporeccopHas TEXHMKa B ONTHYECKMX CHCTEMAax CBSI3W» BKJIIOYAeT B ceOs:
3aHSTHSI JIGKIIMOHHOTO THUIA, MPAKTHUECKHUE 3aHATHUS, JTa00paTopHbIe PabOThI, TPYIIIOBBIC
KOHCYJIbTallu (TaK >K€ M BHEAYJIUTOPHBIC, Yepe3 AJICKTPOHHYI HHGOPMAIMOHHO-

00pa3oBaTeIbHYIO

cpeny

MonaynbHOoro  JIMHamMuueckoro

OO0yuenus

KyoI'Y

http://moodle.kubsu.ru/enrol/index.php?id=372 pa3aen «MukpompoleccopHas TEXHHUKaA B

ONTUYECKUX CUCTEMAX CBSI3W»), TPOMEKYTOUHAS aTTECTaIUs B yCTHOU (hopme.

2.3 Conep:xanue pa3aesoB (TeM) TMCUUILIHHBI:
2.3.1 3anaTHNS JIEKIITHOHHOTO THIIA

HaunmenoBanue
paznena

Coneprkanue pasaena

dopma TeKy1Iero
KOHTPOJIA

2

3

4

Crienuanu3upoBaHHbIC
TPOLIECCOPBI B
CPEICTBAax CBSI3U

KJIacCU(PUKALINS; MIPOIIECCOPHI
BCTPaMBAacMbIX  CHUCTEM
IIPUHLIUI CTPYKTYpPHOH
pa3psACHUTL  HAa  OCHOBE
CTPYKTYpHOI CXEMBI);
uudpoBon 00paboTku CUTHAJIOB.
[Ipoueccopsl  cereBoil  uHTepdercHON
KapThl (cTpyKTypHas cxema
MysbTuIviekcopa E2 Ha 06aze MukpocxeMm
Intel x mpumepy LXT6234); IIpoueccopsl
BBOJa-BbIBOAA.  MYyJBTUILIEKCOPBI U
TPaHCUBEPbl B ONTHYECKHX CpPEIACTBaX
CBSI3U (cTpykTypHas cxema
myanbsTHIIEKCcOopa SDH Ha 6a3e Mukpocxem
Intel LXT6251A, LXT344, LXT6155,
LXT6051, LXT6282  na mmare 21El).
O630p wuHTepdeiicoB u uHTEpPHEHCHBIX
I1aT, COCTaB POYTEPOB, CTALlMOHAPHOI'O
o0opy/soBaHUsT U  TPAaHCUBEPOB  (BUJ
u3nyTpH). [lonpo6usrii pa3dop IP113ALF —
menuakonseptep 10/100 Base — Tx/Fx u
IP175A LF.

TSt
(MOLybHBIN
peanu3anuu
THUIIOBOH
IIpoueccopsl

[Tepenaua naHHBIX U
yAaJIEHHOE yIpaBIICHUE
UPPOBBIX CUCTEM
MEXTy COOO0i 1Mo
CTaH/IapTHBIM
uHTepdericam

Opranmszainuss  oOMeHa  JaHHBIMH  TIO
unteppeitcam  UART, SPI u I2C.
O06paboTka TpephIBAaHUMN, CISIIIUA PEKUM
IpolLeccopa, TaiMepBHl, CUETYUKH,
croposxkeBoil Taiimep, UART u USART, SPI
untepdeiic, TWSI (12C), ontuueckuit
unrepdeiic CAN.

JIP

HNHurerpupoBanHas
cpena pa3pabOTKH IS
APM nponeccopoB

BBenenne B paboTy C HHTETpHUpPOBAHHOM
cpemoit  paszpabotrku Keil uVision Ha
npuMepe  paboThl € KOHTPOJUIEPOM.
Hcnonb3oBanue cJost arnmapaTHoOu
abctpakuuun mnpu  co3ganuu [0 s
MHUKpPOKOHTposuiepoB Ha ARM  sape
Cortex-M4 B cpene KEIL uVISION.

JIP

7



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

[Tpumeuanue: 113 — BeimosnHeHHe mpakTudeckux 3aaanuii, KP — kontponbHas padora, T —
tectupoBanue, JIP — 3amura nabopatopHoit paboTHI.

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA.

No HaumenoBanue TemaTrka MPaKTUYECKUX 3aHITHHA dopma TeKylIero
) pasnena (cemuHApPOB) KOHTPOJISI
1 2 3 4
Pacuer mpomyckno#t cnocobrocTH Tpuo
YUTICETOB (bupMbI Juniper npu
pa3nUYHONM Tumie U (GopMaTe HArpy3KH.
Onpenenenue CTPYKTYpPBbI
[Ipenenbubie peld . p}i M
B3aMMOJICHCTBHS uHTEp(ECHBIX,
3 |BO3MOYKHOCTH pOYTEpOB I13
. IPOrpaMMHBIX u MHUKPOCXEMHBIX
Juniper cepun MX
KOMIIAHEHTOB, Ha mpumepe cepun MX.
Onpenenenue TOHATHS M B3aHUMOCBSI3U
Takux KoMiaHeHnTos, kak FPC/DPC/MPC,
MIC/ PIC, RE/SCB, Control u Data Plane.
[ToaxmnroueHne MHMKPOKOHTpOJJIEpPA Yepes
Ilepenaua u mpuem  |Ethernet wunTepdeiic x Internet cerm
4 nansbIx 1o Ethernet  |(pa30op cxembl ¥ IPOrpaMMBbl YIIPaBICHHS JIP
uHTepdercy yepe3 UDP u TCP ycTpoicTB Ipu MOMOIIH
MHUKPOKOHTPOJIEPOB)
[TompoOHBIi  pa3bop  BO3MOMKHOCTEH,
UHTEpPEHCOB M CXEMOTEXHUYECKHX
eHIeHUA B  IUIATe azpaboTunka
BBenenue B paboTy ¢ p pasp
M anmnapaTHO-IPOrPAMMHOTO  KOMILIEKCA.
APM apxurtektypoii Ha N
Omnpenenenne HEOOXOIUMBIX CBEICHHUI B
6 | mpuMmepe ammapaTHO- JIP
DOFPAMMHOLO datasheet wu ajaropuT™M pacHOIOKEHHUS
pKO 1\p/[ UteKca unpopmanmu. Komnonents: 1986BEIIT,
1892BM 144, na 0aze sigpa Cortex, c
BcTpoeHHBIM  Ethernet  mHTEpdeticom.
Coornomenne ¢ STM32F407TG.
2.3.3 JIaGopaTopHbIe 3aHATHS.
HaumenoBanue dopma TeKyIIero
No HaumenoBanue nabopatopHbix paboT p i
pazaena KOHTPOJIS
1 2 3 4
1. [TpuHIMITBI TPOTPAaMMHUPOBAHUS OTU&T MO 3aJaHUIO0 B
5 ukpokoHTpoiuiepa STM32f407VGT6 B cpene |mabopaTopHoii paboTe
Keil uVision




2. UccnenoBanue cucteMHOro TaiimMepa u OTYET MO 33IaHUIO B

6 aCTIEKTOB CHCTEMBI MPEPhIBAHUI nabopatopHoii pabote
MUKPOKOHTPOJIIIEpA

3. 2,5,6 [Ipuém u nepenaua no cpeactsom UART OTYET MO 3aJaHHUIO B
naboparopHoit paboTe

4. 2,5,6 W3y4enne BHICOKOCKOPOCTHOM O pOBKHU OTU€T MO 3aJaHUIO0 B
MMOTOKOBOTO aHAJIOTOBO CUTHAJa nmabopaTopHoi paboTe

o. 2,56 N3yuenue MoayJsisi 4aCOB peajbHOTO BPEMEHU |OTUET IO 33JaHUIO B
nmabopaTopHoi paboTe

6. 2,56 Monynb nugpo-aHanoroBo npeodpazoBatens |0TYET MO 33AAHUIO B
nmabopaTopHoi pabote

7. > 4.6 [lepenaya TaHHBIX MUKPOKOHTPOJIIEPOM OTU€T MO 3aJaHUIO0 B
’ STM32F4 gyepe3 Ethernet untepdetiic nabopaTopHoi pabote

8. 256 Pa3paboTka mporpaMMebl iepeaad JaHHBIX MO0 (0TYET M0 33JaHUIO B
' CANwunTepdeiicy nabopaTopHoi pabote

[IpoBenenurie  3aHsATUi  1a0OPATOPHOrO  MPAKTHUKyMa  MPEIyCMOTPEHO B
«KOMITBIOTEPHOM KJIACCE CHEMATBHBIX JUCIUILTHHY (ayauTopust 205¢) (¢ UCcronbp30BaHUEM
STM32F407G-DISC1, STM32F4DIS-BB, PL2303 USB) Omucanus Tteopuw,
METOIMYECKHUE YKA3aHUS U 3a/IaHUsI TIO BBITIOJIHEHHUIO J1a00PaTOPHBIX pabOT pacIoaraloTcs
B 2JICKTPOHHON HMH(OPMaIMOHHO-00pa3oBaTeNbHOM cpene MoaynsHoro J[uHaMu4eckoro
Oo6yuenus KyoI'Y no aapecy B Uutepner http://moodle.kubsu.ru/enrol/index.php?id=372
pazzen « MEKponpoLeccopHasi TEXHUKA B ONITHYECKUX CUCTEMAX CBSI3U.

2.3.4 [lpumepHasi TeMATHKA KYPCOBBIX pa0d0T (IIPOEKTOB).

CornacHo yueOHOMY IJIaHy KypCOBBIE pabOThI (MIPOEKTHI) MO JAHHOUW AUCITUTLIMHE
HE TPElyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOr0 O0ecmevYeHHUsi NSl CaMOCTOSITEIbLHOM
padoThI 00yUYaOIMXCcs M0 TUCHUILIMHE (MOYTI0).

OO0mue W METOIUYECKHE PEKOMCEHIAIMUA CTYJICHTOB pa3MENICHbl B 3JICKTPOHHOM
uHGOPMAITMOHHO-00pa3zoBaTenbHO  cpene MopaynsHoro Jlunamudeckoro OOydeHus
KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B pa3aene « MukpomnporieccopHas
TEXHHUKA B ONTHYCCKUX CUCTEMAX CBSI3M.

[Tepeuenb y4eOHO-METOAUIECKOTO OOCCTICUCHUS
Ne Bug CPC JTUCITUTUTHHBI TIO BBITIOJIHEHUIO CAMOCTOSITENILHON paboThI

1 |[IpopaboTtka yueonoro |1. Oroponnukos, M. H. MukpomnpoiieccopHas TeXHHUKa:

(TeopeTrueckoro BBeJICHUE B cortex-m3 : yueOHoe nmocobue i By30B / 1.
Martepuana), H. Oropoanukos. — M. : U3natensctBo FOpaiit, 2017. —
MOATOTOBKA K 116¢. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-
TEKYIIEeH 534-02380-0. — Pexum noctyma : Www.biblio-
IPOMEKYTOYHOU online.ru/book/8B6FE670-B75B-4DAA-B7FE-
arrectanuu (3auéty u |SE9AC40DADI0.

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

MUKPOIPOLIECCOPEHI : yueOHOe mocoldue s
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http://moodle.kubsu.ru/enrol/index.php?id=372
http://moodle.kubsu.ru/enrol/index.php?id=372
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akagmemudeckoro 6akamaBpuara / A. M. CaxxHeB. — 2-¢
u3., mepepad. u gon. — M. : UzparensctBo FOpaiit, 2017.
— 139 c. — (Cepus : bakanaBp. AkaneMu4eckuii Kypc). —
ISBN 978-5-534-04946-6. — Pexum noctyma :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-
A1BC-79BOC8B2EFAE.

3. MukpomnporieccopHasi TEXHUKA B ONITUYECKUX
TEJIEKOMMYHHKAIIMOHHBIX CUCTEMAX: JIaOOPaTOPHBIi
npaktukyM. / [lnotuun MLIL., A.C. JleBuenko, H.A.
Axosenko, B.A. Hukutun/ Kpacnonap. Ky6anckwuii roc.
yH-T, 2014. 112c. ISBN 978-5-8209-1015-9

4. Meronuueckue yka3aHus 10 OpraHu3aluu
CaMOCTOSTEIbHOU PabOThI CTYACHTOB, YTBEPKIACHHbBIE
Kadeapoit onTo3IEKTPOHUKH, POTOKOI No 6

ot «01» mapra 2017r.

IloaroroBska k
MPaAKTUYECKUM
3aHATUIM

1. MeToanyeckue yka3zaHus 10 OpraHu3auu
CaMOCTOSTEIbHOU PabOThI CTYICHTOB, YTBEPKIACHHbBIC
Kadeapoit ONTOIIEKTPOHUKH, TPOTOKOI No 6

ot «01» mapra 2017r.

2. llleneros, A. I'. [Ipeobpa3oBanre U3MEPUTEIHHBIX
CUTHAJIOB : YUYEOHHK U MPAKTHKYM JIJISl aKaJEMUYECKOTO
OakamaBpuara / A. I'. lleneros, 0. H. [{psuenko ; mox
pen. A. I'. lleneroBa. — M. : U3narensctBO FOpaint, 2017.
— 270 c. — (Cepus : bakamaBp. AkageMUuecKuii Kypc). —
ISBN 978-5-534-01177-7. — Pexxum noctyma : Www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-
AE83BB53DF58

3. Oroponnukos, Y. H. MukpomnpoueccopHasi TEXHUKA:
BBEJICHHE B cortex-m3 : yaeOHoe mocobue jist By30B / U.
H. Oropognukos. — M. : U3narensctBo IOpaiir, 2017. —
116¢c. — (Cepus : Yuusepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pexxum npoctyma : Www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DADI10.

IloaroroBska k
BBITIOJTHEHUTO
Ja0opaTOpHBIX padboT

1. MeTonnueckue yka3aHus 10 OpraHu3aluu
CaMOCTOSTEIbHOU PabOThI CTYAEHTOB, YTBEPKIECHHbBIE
kadenpoit onTodIEKTPOHUKH, MPOTOKOT No 6

ot «01» mapra 2017r.

2. Meroanueckne peKoOMEHAAINH, ONUCAHUS U 3aJaHUs K
MPOBENICHHUIO TAOOPATOPHBIX padOT pa3MellIEHbI B
ANEKTPOHHON MHPOPMAITMOHHO-00pa30BaTEIbHON Cpejie
MonynpHoro unamudeckoro Ooyuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

Ilepevenb yueOHO-MeTOAMYECKOT0 O0ecTiedeHH sl JUCIUILINHBI
10 TeMAaM MPOrPaMMbl /ISl MPOPAOOTKHM TEOPETHYECKOI0 MaTepuajia

Haumenosanue
pasgena

HepequL yqe6H0-MeT011quc1<0ro oOccIIeueHUs
JUCIUIIJIMHGI 110 BBIITOJHEHUIO CAMOCTOSTEIbHOM pa6OTbI
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http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58
http://www.biblio-online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58
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
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://moodle.kubsu.ru/enrol/index.php?id=372

Cnennann3upoBaHHbIC
IPOIIECCOPHI B
CPE/CTBAx CBSA3U

1.Kanaues, A.B. MHorosiiepHbIe IPOI1IECCOPHI : yueOHOE
nocobue / A.B. Kanaues. - Mocksa : UaTepHeT-
VYuusepcuter Undopmanmonnsix Texnonoruii, 2011. - 248
c. - ISBN 978-5-9963-0349-6 [DnekTpoHHBIA pecypc]| —
Pexxum noctymna. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.
2.Hukynsckuit U.E. Ontuueckue natepdencr muppoBbIx
KOMMYTAIIMOHHBIX CTaHIUK U cetu noctyna [Tekct] / U.
Hukynbckuii. — M. : Texnocdepa, 2006. — 251 c.

3. Caxnes, A. M. Lludpossie ycTpoiicTBa U
MUKPOIIPOLIECCOPHI : ydeOHoe nocodue Jiist
akajemMuueckoro Oakanaspuara / A. M. CaxHeB. — 2-¢
u3., nepepad. u gomn. — M. : U3znatensctBo HOpaiit, 2017.
— 139 c. — (Cepus : bakanaBp. AxkageMUuecKkuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum noctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

[lepenava naHHbIX U
yIAIIEHHOE YITPaBJIECHUE
U(PPOBBIX CUCTEM
MeX1y co0oi 1o

l.MeToanyeckne peKoOMEHJalllK, OMTMCAHNS U 3a1aHUA K
IPOBEJICHUIO J1a00PaTOPHBIX pabOT pa3MelIeHbI B
ANEKTPOHHON MHPOPMAITMOHHO-00pa30BaTENbHON Cpeie
Mopynsnoro lunamudeckoro O0yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropoanukos, M. H. MukporpoiieccopHasi TEXHUKA:
BBeJICHHE B cortex-m3 : yaeOHoe mocobue jist By30B / U.
H. Oropognukos. — M. : U3narensctBo IOpair, 2017. —
116¢c. — (Cepus : Yuusepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pexwum goctyna : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-

CTaHIaPTHBIM 3E9AC40DAD10
unTepdeticam 3. Caxunes, A. M. LludpoBeie ycTpoiicTBa U
MUKPOIPOLIECCOPHI : ydeOHOE ocodue s
akajgemudeckoro O6akamaspuara / A. M. CaxxHeB. — 2-¢
u3 ., nepepad. u gom. — M. : U3marensctBo IOpaiit, 2017.
— 139 c. — (Cepus : bakanaBp. AxkageMU4ecKuil Kypc). —
ISBN 978-5-534-04946-6. — Pexxum qoctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
7/9BOC8B2EFAE.
1. Caxues, A. M. Lludposeie ycTpoiicTBa u
MUKPOTPOIECCOPHI : yueOHOe mocodue /s
akagemuyeckoro 6akantaBpuata / A. M. CaxHes. — 2-¢
u31., nepepad. u mom. — M. : M3marensctBo FOpaiit, 2017.
[penenbHbIe — 139 c. — (Cepus : bakanaBp. AkageMUueckuit Kypc). —
Bo3moxkHOoCTH poyTepoB |ISBN 978-5-534-04946-6. — Pexxum moctyma : Www.biblio-
Juniper cepun MX  |online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

2. Huxyneckuii M.E. Ontrueckue natepdeicol udpoBhIx
KOMMYTAITMOHHBIX cTaHIui U cetr nocryna [Tekct] / U.
Hukynbckuii. — M. : Texnocdepa, 2006. - 251 ¢
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http://biblioclub.ru/index.php?page=book&id=233103
http://moodle.kubsu.ru/enrol/index.php?id=372
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE

IIepenava u npuem
nmaaHbix no Ethernet
uHTepdeiicy

l.MeToanyeckne peKOMEHJalNK, OMTMCAHNS U 3aaHUA K
MIPOBEJICHHUIO JTA0OPATOPHBIX PA0OT pa3MEIICHbBI B
ANEKTPOHHON HHPOPMAITMOHHO-00pa30BaTENBHON Cpeie
Mopynsnoro Iunamuueckoro O0yuenus: Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

2. OropoanukoB, M. H. MukporpoiieccopHasi TEXHHUKA:
BBeJICHHE B cortex-m3 : yaeOHoe mocobue i By30B / U.
H. Oropognukos. — M. : U3narensctBo IOpait, 2017. —
116c. — (Cepus : YauBepcuretsl Poccun). — ISBN 978-5-
534-02380-0. — Pexxum poctyma : Www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10

3. Caxnes, A. M. lludpossie ycTpoiicTBa u
MHUKPOTIPOIIECCOPHI : ydeOHOE TTocoOue s
akajgemudeckoro 6akamaspuara / A. M. CaxxHeB. — 2-¢
u3., nepepad. u gomn. — M. : UznatensctBo HOpaiit, 2017.
— 139 c. — (Cepus : bakanaBp. AkageMUuecKkuit Kypc). —
ISBN 978-5-534-04946-6. — Pexxum noctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
/9BOC8B2EFAE.

NHurerpupoBanHas cpena
paspabotku aiis APM
IPOIIECCOPOB

1. Oroponnukos, . H. MukponpoueccopHasi TEXHUKA:
BBEJICHHE B cortex-m3 : yueOHoe mocodue s By30B / .
H. Oropognukos. — M. : U3narensctBo IOpaiit, 2017. —
116¢c. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pesxum mpoctyma : Www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10

2. Caxues, A. M. Lludpossle ycTpoiicTBa u
MUKPOTPOIIECCOPHI : yueOHOe mocodue /s
akagemuyeckoro 6akanraBpuata / A. M. CaxHes. — 2-¢
u31., nepepad. u mom. — M. : M3marensctBo FOpaiit, 2017.
— 139 c. — (Cepus : bakanaBp. AkageMUuecKkuit Kypc). —
ISBN 978-5-534-04946-6. — Pexxum goctyma : Www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

Beenenue B paboty ¢
APM apxutektypoit Ha
IIpUMepe anmnapaTHo-
IIPOrpaMMHOT0
KOMILJIEKCa

1.Meronnueckue peKOMEHIAINH, OTTUCAHUS U 3a/IaHUS K
MIPOBEICHUIO Ta0OPAaTOPHBIX padOT pa3MEIICHBI B
ANEKTPOHHOW HHPOPMAITMOHHO-00pa30BaTEIBHON CpeJIe
MonynsHoro Junamudeckoro Ooyuenust Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropoanukos, M. H. MukporpoiieccopHasi TEXHUKA:
BBeJICHHUE B cortex-m3 : yueOHoe mocobue st By30B / .
H. Oropognukos. — M. : I3gatensctBO FOpaiit, 2017. —
116¢c. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-
534-02380-0. — Pexxum poctyma : Www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DAD10
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3. Caxnes, A. M. Lludpossie ycTpoiicTa u
MHUKPOTIPOIECCOPHI : yueOHOe mocodue s
akagemudeckoro 6akamaspuara / A. M. CaxxueB. — 2-¢

u3 1., nepepad. u gomn. — M. : U3natensctBo FOpaiit, 2017.
— 139 c. — (Cepus : bakanaBp. AkageMUuecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum noctyma : wWww.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

Y4eOHO-MEeTOIMYECKHE MAaTEePHaIIb JIJIsl CAMOCTOATEIBHON pabOThl 00yUaOIIUXCs
U3 Yucia WHBAIMAOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 370poBbsi (OB3)
NPEIOCTaBISIOTCS B (opMmax, aJalnTUPOBAHHBIX K OrPAaHUYEHUSM HX 370pPOBbI U
BOCTIpUSTHS HH(OpMaLnu:

JUJist v1r ¢ HapyIeHUSIMH 3pEHUS:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA WM B IeYaTHOU (popmMe yBeTHYeHHBIM IpU(TOM.
JUjis nv11 ¢ HapyIIeHUsIMH CITyXa:
— B (hOpMeE FIEKTPOHHOTO JOKYMEHTA WU Ne4aTHOU (opme.
Jlist un ¢ HapyIIEHUSMH OIIOPHO-/IBUTATENIBHOTO arlnapara:
— B (hOopMe€ BIEKTPOHHOTO JOKYMEHTA WIH Ne4aTHOU (hopme.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCIMOCTH OT KOHTHHIEHTA
00yYaroIMXCA.

3. O0pa3oBaresibHbIE TEXHOJIOTHH

[Tpu m3ydeHun NUCUUIUIMHBI IPOBOAATCS CIEAYIOLIUE BUJIbI YUEOHBIX 3aHATUN U
paloT: NEeKUuH, MPaKTUUYECKUE 3aHATHUS, JOMAIlHUE 3a/JaHus, 3aluTa J1a0opaTOPHBIX
paboT, KOHCYJIbTAIIH C IPEI01aBaTeNIeM, CAMOCTOSITeNIbHAs padoTa CTyA€HTOB (U3yUeHHE
TEOPETUYECKOTO MaTepuasa, MoAroToBKa K Ja00paTOPHBIM 3aHITHIM).

Jns npoBedeHuss OobIIed 4YacTH JIGKIMOHHBIX W MPaKTUYECKUX 3aHATUN
UCIOJIb3YIOTCSI MYJIbTUMEINMHbBIE CPEJICTBA BOCIIPOM3BEACHUSI aKTUBHOTO COJEPKUMOTO
(3aHATUSL B HHTEPAKTUBHOM (Qopme), MO3BOJSIIONIET0 CTYACHTY BOCIPUHUMATh
O0COOEHHOCTH M3Yy4aeMOW TUCHUIUIMHBI, UTPAIOLIME PEUIalOUlyl0 poJib B MOHUMAHUU U
BOCHPUSITHH, a TaK e B POPMUPOBAHUH MPOPECCUOHATIBHBIX KOMITETEHIUH.

[Ipn mnpoBeaeHun a0OPATOPHBIX PAaOOT CTYACHTHI YaCTUYHO TOTOBATCA U
BBITNIOJIHAIOT YacTh JJAOOpAaTOPHBIX pabOT 10Ma, TaK Kak K KaxJ0il paboTe mpuiiaratorcs
AJIEKTPOHHBIE BEPCUM PACCMATPUBAEMBIX B KadeCTBE NPUMEPOB MPOrpaMM, KOTOpPbIE
MOTYT OBITh MCHOJB30BaHbl KAaK LIA0JOHBI JJISi BBIIOJHEHUS 3aJaHUM, MO3BOJISIIOT
3HAYUTEIHLHO COKOHOMHUTH BpeMs. Bce paboThl CHaOXKeHBI HEOOXOIUMBIMHU ISt
aJIeKBaTHOTO BOCIHPHUATUS WJUIIOCTPALMAMH M 33J@HUSMHU JJIsl  CaMOCTOSITEIbHOTO
BbINOJIHEHUsI. OJIHAKO HE MMes amMapaTHBIX CPEACTB OTJIAJKH COCTaBIIEHHBIX J0Ma
IPOrpaMM, CTyA€HTaM TpeOyeTcsl IPOBOAUTH SKCIIEPUMEHTAJIbHBIE U UCCIIEI0BATEIbCKIE
3a/layd B KJacce CHNEUMATbHBIX JUCHUIUIMH (KaK MpPaBUIO OTJIaJKa MPOrpaMMHO-
arrapaTHOTO KOMILJIEKCA - SIBIIAETCS ISl CTyACHTa CaMOM CJIOKHOM 4acThI0 JJabopaTOpHOU
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pabotsl). [Ipu npoBenennu 1a60paTOPHBIX PadOT CTYJCHTHI MPUCTYTAIOT K BBITOJIHEHUIO
3aJaHMsl, B3aUMOJEUCTBYS Mexay coboil. IlpemomaBarens KOHTPONHMPYET XO.
BBITTOJTHEHUS PA0OTHI KQXKIOTO CTyACHTA. Y TOUHSS X0 paboThl, M €CIHU CTYACHTHI YTO-TO
BBIIIOJIHAIOT HE MPAaBWIBHO, IIPENOAABaTElb IIOMOIacT MM IIPEOJOJIETh CIIOKHBIE
MOMEHTBI, IIPOBEPSET JOCTOBEPHOCTH ITOJYYEHHBIX JKCIIEPUMEHTAIBHBIX PE3YJIbTATOB.
[locie BBINOIHEHUsST KOHTPOJBHBIX 3aJaHUN IPUBEACHHBIX B KOHLE ONMCAHUSA KaXKIOU
nabopaTopHOW pabOTBl CTYJIEHTHl OTBEYAIOT HA TEOPETHYECKUE KOHTPOJIbHBIE U
JOTIOJTHUTEINIbHBIE BOTIPOCHI TAKUM 00pa3oM 3aluiias 1abopaTopHyto padoTy.

I[lo wn3ydyaeMOM JAUCLUIUIMHE CTYJEHTaM IPEIOCTaBIACTCS BO3MOKHOCTD
MOJIb30BaThCsl  y4eOHO-METOIUYECKUMU MarepuagaMu U pEKOMEHAALMSIMHU
pa3MeIIEeHHBIMUA B 3JIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeNIbHOM cpene Moy ibHOTO
Hunammueckoro OOyuennss KyOI'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B

paszaene « MUKpOIpOLECCOPHAs TEXHUKA B ONITHYECKUX CUCTEMAX CBS3U».

KoHcynbraniuu mpoBOJSTCS pa3 B JIBE HENENH JUIS Pa3bICHEHUS MPOOJIEMHBIX
MOMEHTOB IIPY CAMOCTOSITEIIBHOM U3YYE€HUH BOIIPOCOB U3y4aeMON JUCLIUIIIIMHBL.

Takum o0pazom, OCHOBHbIMU o0pa3oBaTeIbHBIMH TEXHOJIOTMSIMM,
HCIOJIb3yeMbIMH B y4eOHOM I@pouecce SBJISIOTCA: HWHTEPAKTHBHAsA JIEKIUS C
MYJIbTUMETMHHON CUCTEMOM M aKTUBHBIM BOBJICYEHUEM CTYJACHTOB B yU4EOHBIM MpOIECC;
nabopaTopHbIe 3aHATHS — paboTa CTYAEHTOB B peXKMMaxX B3aUMOACUCTBHSI «IIPENOIaBaTeb
— CTYHIEHT», «CTYyAECHT — IIpernojaaBaTeib», «CTYAEHT — CTYIEHT». B IPEIAMETHO-
OpUEHTUPOBAHHON TEXHOJIOTUU 00yUEHHUs BhIOpaHA — «TEXHOJOTHS MOCTAHOBKH IIEJIN»; B
JUYHOCTHO-OPUEHTUPOBAHHON TEXHOJIOTMHN 00yUYEHUS BRIOpaHa — «TEXHOJIOTHUSI 00yUeHuUs
KaKk ydueOHOro WCCIEOBaHMUS» COBMECTHO C TMPHUBJICUYEHUEM  «KOJJICKTUBHOU
MBICIIUTEILHON JESATENBHOCTBIO»; cama I[eJaroruyeckass TEeXHOJIOrUs (PaKTUYECKU
3anporpaMMUpoBaHa  y4eOHO-BOCIUTATENbHBIM  MPOIECCOM B BHUAE  CTPOrou
IIOCJIEIOBATENIBHOCTH JACHUCTBUM C MPO3PaYyHbIM MOHHUTOPUHIOM II0 BBINOJHEHHBIM
MIPAKTUYECKUM 3aTaHUSIM.

Jns v ¢ OrpaHUYEHHBIMH  BO3MOXHOCTSIMH  370POBbSI  IPENLYCMOTPEHA

OopraHu3anusa KOHCYJ'II)TaHI/II;'I C HUCITIOJIB30BaHHEM BHGKTPOHHOﬁ IIOYTHI.

4. OueHoyHble CpeacTBA [JIS TeKYUIero KOHTPOJsI YyCHeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCcTAIINM.

B mpomecce moAroToBKM K BBINOJHEHHWIO 3aJaHUN J1aboOpaTOpHBIX paboT,
BBHIMIOJTHCHUEM CaMUX 3aJlaHuil W 3allUThl MOCICAHUX (QOPMHUPYIOTCS Bce TpeOyembie
®I'OC u OOIl mna nampanenus 11.03.02 MHboOKOMMYHHMKAIIMOHHBIE TEXHOJIOTHU H
cucteMbl cBs3M (Mpoduib: "OnTudeckre CUCTeMbI U ceTH cBa3u'") kommneteHimu: [1K-30;
[TK-31, TTIK-32.
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Texyumii KOHTPOJIB OpraHU30BaH B (hOpMax: 3alIUTHI 1a00PaTOPHBIX PadOT, BXO/E
MPAaKTUYECKUX W JA0OpAaTOPHBIX 3aHATHUSIX MYTEM OIICHKM AaKTUBHOCTH CTyAEHTa U
pPEe3yJIbTATUBHOCTH €r0 JICHCTBUM.

Hwxe npuBoauTCs mepedeHb U MpuMepsl U3 GoHIa OLEHOYHBIX cpeAcTB. [lomHbit
KOMIUIEKT OII€HOUHBbIX cpeacTB mpuBogutcs B POC muctumiuasl b1.B.J[B.05.01

«MHKponpoueccopHaﬁ TCXHHKA B OIITUYCCKHUX CUCTEMAX CBA3H».

4.1 (I)OHI[ OLCHOYHBIX CPEACTB JAJIsl MIPOBECACHUN TCKYIIEI0 KOHTPOJISA.

@DoH/T OIIEHOYHBIX CPEACTB JJISI MPOBEICHUS TEKYIIETO KOHTPOJISI COJCPIKUT:
- KontposnbHbie Bonpocsl k 1a00paTopHbIM paboTam.

IIpumep KOHTPOJILHBIX BONMPOCOB O JIA00PATOPHBLIM padoTam

1. Kak npoucxoaut npouecc nepenauu nHGopmanuu B 6JI0K cXxeme BBOJIa — BbIBOJA?

2. Kakne ocoOsie oTimuus mexxay oubmanorexkamu StdPeriph u CMSIS?

3. Kak B mMukpoxontpomiepe STM32F406 ¢opmMupyroTcsi TaKTOBBIE YaCTOTHI HIMHHBIX
npeobpazoBareneiit APB1 u APB2?

4. KakoBO MakcHMajbHOE€ M MHUHHMAIbHOE BpEeMs CpalaThIBaHUSI TMPEPHIBAHUS IPH
UCIIOJIb30BaHUM cucTteMHoro Ttaiimepa B STM32F406 ecnum dyacroTa TaKTHPOBaHUS
FSYSCLK =48 MI'n?

5. B uem paznuna mexay uareppericamu USART u UART?

6. 3auem HeoOXxoauMbl Ipu ucnoiab3oBaHun UART npepsiBaHus MO mpueMy JaHHBIX, a
TaKKe Mo nepeaayun’?

7. Ot yero moxet TaktupoBaThesi RTC B STM-32?

8. Ecmu y Bac ectb 10-Tu OutHbIit ALIT mocienoBarenbHOro NpuOIMKEHUS U OTIOPHOE
Hanpspkenue 3 B, Oynyt au nrymet AL 6omnbme 0.003 B?

9. Ecnn Bam HY>HO oundpoBsiBaTh curHan yactoroil f = SkI'n ¢ norpemmnoctsio 30MB
npu onope 1.8B kakoit u3 AL BeiGepere u mouemy?

10. Yto coboii mpencrasnsier DMA u B ueM npeumyiiecTBa’?

11. I gero ucnomnab3yeTcs CTEK NPOTOKOJI0B HaxoAsamuecs B LWIP?

12. Koraa u 3auem ucnomnssyercs orset «HTTP/1.0 200 OK»?

13. B yem paszauna mexay MII u RMII mmHo#?

14. Kaxoit pexum pabotrel MukpokoHTpoiepa ¢ CAN wuHTepdeiicom nydiie
UCIOJIb30BaTh I MpocIyMBaHus MuHbI? [louemy?

15. Onumwmre nocienoBaTebHOCTh GyHKIMU Tprema nanHblie 1o CAN —mmHe?

16. Onummre pusnveckuit unTepdeiic nepenaun ganubix Mexxy CAN-momynsmu?
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4.2 ®oHX OLIEHOYHBIX CPEACTB JIJISl IPOBeAeHUsI IPOMEKYTOYHOM aTTeCTANMM.

CDOHII OOCHOYHBIX CPCACTB I IIPOBCACHUA HpOMe)I(YTO‘lHOP'I aTTcCTalunu
COACPIKUT KOHTPOJIbHBIC BOITPOCHI U TPAKTUICCKHUEC 3alaHUS B BUAC 3a1a91 BbBIHOCUMBIC JIJT1
OLCHMBAHHUA OKOHYATCIBbHBIX PE3YJIbTATOB 06y‘ICHI/I${ IO JUCHHUITIIMHE.

Bonpoch!l 4 npuMepbl THIOBbIX NPAKTHYECKHUX 32aHUI, BLIHOCHMbIE HA 3a4eT B 8-
M ceMecTpe Mo I CHUILIHHE « MUKPONPomeccOpHasi TEXHUKA a ONTHYECKUX CHCTeMAaX
CBsI3W» U1 HarnpaieHus noarotoBku: 11.03.02 MudokoMMyHHKAIIMOHHBIE TEXHOJIOTHU
U CHUCTEeMBI CBsi3u, npodmib "ONTHUECKHe CUCTEMBbI U CETH CBS3U" (IIPOMEKYTOUYHAsS
aTTECTAIMs MOKET ObITh BHICTABJICHA 110 PE3YJIbTaTaM YCIIEITHOTO BBIMIOTHEHHSI 33 JaHUI
71a00paTOPHBIX pabOT ¢ yYeTOM aKTHMBHOCTH CTYJIGHTAa Ha MPAKTUYECKUX 3aHATHAX U
MOCEIICHUS JIEKIIHI)

1. OObsicHUTE Kak OTHOCATCA APYr K JIPYry CIEAyIOIIUe KIIOYeBble KOMIIOHEHTHI
poytepoB cepun MX dupmsl Juniper: PFE, FPC, DPC, MPC, MIC, PIC, SCB, RE,
Trio-yurcer. Hapucyiite 6;10K-CXeMbI MOSICHSIOIINE HX B3aUMOICHCTBHE.

Haiite onpenenenne nouaruto Plane (tumiin) B poyTtepax cepun MX ¢upmsr Juniper.

3. Tloscuute pabory SDH wmynpTHImIeKCOpa Ha NpUMepe CTPYKTYPHOH CXEMBI C
ucrnonb3oBanrueM MukpocxeM Intel LXT6251, LXT344, LXT6155, LXT6282 na ruiare
manupoB 21E1.

4. OnummTe OCHOBHBIC amnmapaTHbIE OTJIMYas MPH BBINOJIHEHUU MaplIpyTH3aTOpaMu
cBoux pyuknuii mexxay miathopmamu Cisco 7200 u Juniper cepun MX. [Touemy mpu
YBEJIMYECHUU KOJIMYECTBA HACTPAUBAEMbIX (PMIIBTPOB JIJIsl OTCEYCHUS HEXKEIATEIIbHOTO
tpapuka B Cisco 7200 cepuu pe3ko yMEHBIIAETCS MPOIMYCKHAs CIIOCOOHOCTh, a B
cepun 7600 Cisco u B MX cepuu Juniper — He yMEHbIIACTCS.

5. OnummTe cXeMbl U ATamnbl TPOrPaMMHUPOBAHUS MHUKpPOKOHTpoiiepoB STM32F4.
Kakwue oco6bie otanuus mexxay oubianorekamu StdPeriph u CMSIS?

6. UYto coboii mpencrasisier DMA u a1 yero npoieccop BBOAa-BbIBOIA MOIEPKUBACT
pexxum DMA, u 1151 4ero npuMeHseTCsl PeKUM IpsIMOro aoctymna K namsitu DMA?

7. TlpepbiBaHUSI MUKPOKOHTpPOJIJIEPA U JIs1 YEro NpuMeHstorca. OCHOBHbIE UCTOYHUKHU
npepbiBanuii. OuepegHOCTh O00paOOTKM TPEphIBAaHWN TPU  BO3HHUKHOBEHUU
HECKOJIbKUX MPEPhIBAHUN OJHOBPEMEHHO.

8. Ilpeanasnauenne MukpokoHTpoiuiepa ENC28J60. HWurtepdeiic conpskeHus.
Anroput™m ymnpasieHus: MUKpokoHTposuiepoM ENC28J60. Ilepenaya naHHBIX OT
ENC28J60 no ethernet-unrepdeiicy.

9. IIporokon UDP. Ctpykrypa UDP-neiitarpammbl u npeaHa3zHadenue noneid. Kakoit
dbopMar UMEIOT JaHHbBIC, MMOJy4aeMble MUKPOKOHTpOJUIEpoM OT ethernet-ynmna mpu
npuéme nanHbIxX 1o npotokoiry UDP? Otinuune nporokosnia UDP ot TCP nportoko:na,
NPEUMYLIECTBA U HEIOCTATKHU.

10. IToptel BBO#a-BeiBoga obmiero HaszHadeHuss GPIO. Kak mnpoucxoaut mporecc

nepenaun uH(pOpManuu B OJIOK cXeMe BBOJA — BBIBOJA MHKPOKOHTPOJIIEPA
STM32Fxxx?

no

3aoaua Nel

['panuIbl TPOU3BOAUTENBHOCTH O0OOPYAOBAaHUS 3aBHCAT OT JIBYX IapaMeTpOB:
MaKCHUMaJbHON CKOPOCTH OOpaOOTKH MAaKeTOB M MPOITYCKHOM cocOOHOCTH OydepHoi
namsTH. Trio-yurcet poytepa Juniper MX80 nmeeT ckopocTh 00pabOTKH 55 MITH. TAaKETOB
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B CEKyHHy, a MpOMmycKHYyI0 crnocobHocth 70 ['Out/c. Ompenenuts KakoBa MPOITyCKHAsS
CHOCOOHOCTh BbIpaxkeHHass B ['OuT/c poyTepa, eciau yepe3 HEro OyAyT TMIOTETHYECKU
IPOXOJIUTh TOJIBKO 96-0aiiToBble makeThl? A eciu 64-x OalitoBble nakeTbl? (PacuéT Bectu
¢ y4€ToMm, Toro, 4to nakersl ethernet, cnegoBaTesibHO K HUM HY>KHO puOaBisTh ethernet-
3aroJIoBOK 1o 38 0ait.)
3aoaua Ne2

B poytep MX240 ¢upmer Juniper BcraBnens! nse SCB u nse MPC-3D-16XGE-
SFPP. KakoBo konmuectBo Plane (msiiHoB) B 3ToM cinyudae? A ecnu oaHy SCB 3aMeHUTH
Ha MPC?

3aoaua Ne3

Ber pemmnu ucnonb3oBath 24-x OuTHBIM curma-gensta ALl AD7190 nmns
olr(ppoBKU aHasoroBoro curHana. CoOcrtBeHHble LIymbl npeoOpasoBanus ALl He
IPEBBIILIAIOT BOCBMU MIIAJIIMX Pa3psiioB. IIpu 3TOM nIymbl MCHONIB3yEMOrO ONOPHOTO
MCTOYHMKA MUTAaHUSI HOMUHAIOM TpH Bosibra coctapisitor 30 mukpo BonbT. Onpenenure
a0COTIOTHYIO MOTPEIIHOCTh EAMHUYHOTO MTPe00pa30BaHUs IPY H3MEPEHUH HATIPSKEHUS C
KOHTpoJibHOM Touku 1,500001 BosnbTa.

3aoaua Ned

Brl HamepeBaeTech HCIONB30BaTh CUCTEMHBIM TaliMep MHUKPOKOHTPOJLIEpA
STM32F406. IloakmounB Oubamotrexy StdPeriph, B HacTpoiikax MNpoekTa 3HAUYCHHE
SystemCoreClock=SYSCLK. Kakoe 3Hauenue Hyx)HO yka3zath B SysTick Config(=?),
Moi, Npu, Ppu, aTo0s1 BbI30B ¢dyHKIMH mpepbiBanus SysTick Handler ocymectBisuics
KkaxJipie 200 MUJUTUCEKYHI.

3aoaua Ne5

Bbr  coOupaerech mnpu momomM IMQpoaHasoroBoro mnpeoOpasoBareis B
MukpokoHTposuiepe STM32F4 renepupoBaTh CHHYCOMJAIbHBIN CUTHAJI aMIUIATYZOM 1
BonbT 1 yacroroii 8kI'11 Ha BeIBOAHOM HOXKE PA4. /Tns uero ncnonb3yere ¢Bsizb DMA u
DAC (nepssiii Mmonynb LIAIT), a Takxke oquH u3 cucteMHbix Taiimepos. lanusie B DAC
UKIMYECKU TepechlatoTes u3 16-Tu agpecHoro Oydepa: T.e. HUKINYECKH MEHSIEM aJipec
JTaHHBIX B Oydepe, yBeanuuBas €ro Ha eAMHUILY KaXKIblid pa3 MpHU yCIELIHOM nepeaadn u3
DMA B DAC no cpabarbiBaHHIO CUCTEMHOTO Taiimepa. KakuM 1oikeH ObITh BBICTABIICH
nepuoj (mepeMeHHast) cpabaTblBaHUsS CUCTEMHOIO TaiiMepa eciu Mpell JeNUTeNb paBeH
enunuie, yactora APB1 munbel MukpokoHnTposuiepa paBHa 48 MI'n. Kakue 3HaueHus
TOJIKEH CoJiepkaTh Oydep, eciu MakCuMalbHOE 3HaUeHUE HanpsbkeHust Ha Boixojie [IATT
paBHO 3 BonbTam.

O1cHOYHBIE CPEJICTBA JIJISI MHBAJIHUIOB M JIMII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU
3JI0POBBS BRIOMPAIOTCS C YUETOM MX MHIUBUIYATbHBIX ICUXO(PU3NICCKIX 0COOCHHOCTEH.

— TpU HEOOXOAMMOCTH MHBAJIHMIAaM U JIMIAM C OMPaHUYCHHBIMH BO3MOYKHOCTSIMH
3JI0POBbS MPEAOCTABIACTCS JOMOJHUTEILHOE BpEMsI JUIsl IIOATOTOBKU OTBETA,

— IPH TPOBEICHUH MPOILEAYPhI OLICHUBAHUS PE3yJIbTATOB O0YUYCHHSI HHBAIHUIOB U
JIMI] ¢ OrPaHHYECHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS IIPEIyCMaTPUBAETCS HCIOIb30BaHHUE
TEXHUYECKMX CPEACTB, HCEOOXOJUMBIX KM B CBA3M C HUX HMHIAWBHIyaJIbHBIMU
0COOCHHOCTSIMU;
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— TpU HEOOXOTUMOCTH IJII OOYyYaIOIMIMXCS C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3I0pOBBSI U HMHBAJIUAOB MPOIIEypa OIICHUBAHUS PE3yJIbTaTOB O0yUEHUS MO JUCIIUILINHE
MO>KET MPOBOJUTHCS B HECKOIBKO 3TAIOB.

[Ipouemypa oleHMBaHUS PE3yIbTATOB O0YUCHUS MHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMU 3JIOPOBBS TI0 JMCIUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUE
uHpopManmu B Qopmax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HMX 370POBbS M BOCIIPHUSITHS
uH(pOopMaImu:

JUis u1r ¢ HapyIeHUSIMH 3pEHUS:

— B IIEYaTHON (pOpME YBEITHUEHHBIM IIPUPTOM,

— B (pOpMe 3IEKTPOHHOT'O JIOKyMEHTA.

JUis i1l ¢ HapyIEeHUSIMH CITyXa:

— B IeyaTHOH (opme,

— B (JOpMe 3IEKTPOHHOTO IOKYMEHTA.

JUis i1l ¢ HapyIEeHUSIMHA OTIOPHO-/IBUTATENILHOTO anmnapara:

— B IeuaTHo# (opwme,

— B )OpME AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI IEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHTE€HTA
00yJaroImxcsl.

5. IlepeyeHb OCHOBHOM M [OINOJHUTEJbHOH Y4YeOHOH JIMTEpPaTyphl,
He00X0UMOI /1151 OCBOEHMSI AMCHUILIMHBI (MOYJISA).

5.1 OcHoBHas JiuTEpaTypa:

1. Oropoanukos, . H. MukpomnpoiieccopHasi TeXHUKA: BBeIeHHE B cortex-m3 : yueOHoe
nocobwue 1751 By30B / M. H. OroponnukoB. — M. : U3gatenscTBo FOpaiit, 2017. — 116¢. —
(Cepus : YauBepcuretsl Poccun). — ISBN 978-5-534-02380-0. — Peskum noctyma :
www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3EQAC40DAD10.

2. Caxues, A. M. LludpoBbie ycTpoicTBa U MHUKPOIIPOLIECCOPHI : yueOHOE 1mocodue s
akajmemudeckoro OakamaBpuara / A. M. CaxHeB. — 2-¢ u3., nepepad. u gom. — M. :
WznarensctBo FOpaiit, 2017. — 139 c. — (Cepus : bakanaBp. AxageMu4eckuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum moctymna : Www.biblio-online.ru/book/1BE9378D-
3F7B-44A0-A1BC-79B0C8B2EFAE.

3. XaproB B.fl. MukpomnpomeccopHbie cucteMsl [ TekcT] : yaeOHoe mocobue st
cTyaeHTOB By30B / B. . XapToB. - M. : Akagemus, 2010. - 351 c.

4. Kanaues, A.B. MHorosiiepHbie nporieccopsl : yueoHoe nocodue / A.B. Kanaues. -
Mocksa : Untepuer-Yuusepcurer Mapopmammonnsix Texnomornid, 2011. - 248 c. -
ISBN 978-5-9963-0349-6 [Dnextponnslii pecypc] — Pexum noctyma. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.

Jnss oCBOEHHS IUCHUIUIMHBI MHBAIMAAMUA U JIAIAMA C OrPaHUYCHHBIMU
BO3MOKHOCTSIMHM 3J0POBbSI MMEIOTCSI HM3JaHUS B DJIEKTPOHHOM BHUJE B JJIEKTPOHHO-
oubnamoreunsix cuctemax «Jlanp» u «tOpaiity.

5.2 lonoJiHUTE/ILHAS JIUTEPATYPA:
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1. Illeneros, A. I'. IIpeoOpa3oBaHre U3MEPUTEIBHBIX CUTHAJIOB : YYEOHUK U MPAKTUKYM
TS akajgemuueckoro Oakanaspuata / A. T'. llleneros, }0. H. psuenko ; mox pen. A. I.
[eneroBa. — M. : UzmarensctBO IOpaiit, 2017. — 270 c. — (Cepus : baxanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-01177-7. — Pexxum nocrtyma : Www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58

2. bepnun, A.H. OcHoBHbIe npoTokoibl MHTEpHET : yyebHoe nmocodbue / A.H. bepnun. —
Mocksa : Unrteprer-Yuusepcurer Unpopmanmonnsix Texnonormii, 2008. — 504 c. :. —
ISBN  978-5-94774-884-0 ; To xe [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232986

3. HoBukos 1O. B. OcHoBbI MukpormnporeccopHoii TexHuku [ Tekct] : yueOHoe mocobue /
1O. B. HoBukos, I1. K. CkopoGoratoB. — 3-¢ u3a., ucnp. — M. : Untepuer-YHuBEpcUTET
Nudopmanmonnsix Texnomoruit : BUHOM. Jlabopatopus 3nanuid, 2006. - 357 c.

4. MukporporeccopHasi TeXHHKAa B ONTHYECKHX TEIEKOMMYHHUKAIIMOHHBIX CHCTEMaXx:
naboparopusiii ipaktukyM. / [motumma ML.IL., A.C. JleBuenko, H.A. SIxoBenko, B.A.
Huxutun/ Kpacnonap. Kybanckwii roc. yH-1, 2014. 112¢. ISBN 978-5-8209-1015-9

5. Hukynsckuii U.E. Ontudeckue natepdeics Mu(poBbIX KOMMYTAIIMOHHBIX CTAHITUN U
cetu nocryna [Tekcr] / . Hukynbsckuii. — M. : Texnocdepa, 2006. - 251 ¢

6. CmupHOB, FO.A. OCHOBBI MUKPOSJICKTPOHUKH M MUKPOIPOIIECCOPHOM TEXHUKH
[DnexTponHbIl pecypc] : yueb. mocoodue / FO.A. Cmupnos, C.B. Cokonos, E.B. Tutos. —
Onexktpod. naH. — Cankt-IlerepOypr : Jlans, 2013. — 496 c. — Pexxum nocrymna:
https://e.lanbook.com/book/12948.

6. Ilepeuyenn pecypcoB HHGPOPMAITHOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH
«HTepHET», HEOOXOAUMBIX /IJISI OCBOEHUSA TMCHUIIMHBI (MOYJIs1).

1. DnexrponHas uHpoOpMaLMOHHO-00pa3oBaTenbHas cpeaa MoaynbHOro JJuHaMuyeckoro
Oo6yuenus KyOI'Y — paznen «MukponpolueccopHasi TEXHUKAa 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
[PnexrponnbIit pecypc] ‘http://www.st.com/st-web-ui/static/active/en/resource/
technical/document/ reference_manual/ DM00031020.pdf?s_searchtype=keyword

3. DnekTponHo-OoubMoTeuHas cucrema JIAHD: https://e.lanbook.com

4. DnextponHas 6ubnnorexa FOPAUT: 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
[fd/5d/64/ct/7c/38/4¢c/30/DM00036052.pdf/filessDM00036052.pdf/jcr:content/translation
s/en.DM00036052.pdf

7. MeToau4yeckue yKazanusi J1Jisi 00y4aronuxcsi o 0CBOCHUI0 TUCHHUIIMHBI (MOLYJIs).
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Jlexuus siBnsieTcss OOHOM M3 (OpM HM3ydEHHUs TEOPETUUYECKOr0 Marepuana Io
quciuIuiiHe. B Xoje JeKIMOHHOTO Kypca MPOBOJAUTCS H3JIOKEHHE COBPEMEHHBIX
HAYYHBIX MOJAXO0JIOB U Teopuil. B TeTpaau nis KOHCIEKTUPOBAHUS JIEKIIMH HEOOXOAUMO
UMETh TIOJIs1, TJIE 110 X0y KOHCIIEKTUPOBAHUS JIETAI0TCS HE0OX0IMMbIE IIOMETKH. 3aIucu
JOJIKHBI OBITh U30MpPATEIbHBIMU, TOJIHOCTBIO CIEAYET 3alMChIBATh TOJIBKO OMPEICICHHUS.
B KoHCHekTe MPUMEHSIOT COKpAIleHHe CJIOB, YTO YCKOpSET 3amuch. Bompockl,
BO3HHKAIOIINE B XO/I€ JICKINH, PEKOMEH/TyETCS 3aITUChIBATh HA TIOJISX U TTOCIIE OKOHYAHUS
JIEKIIMHU 00PaTUTHCS 32 Pa3bsICHEHHEM K mpernojaBarennto. Heo6xoaumo akTuBHO paboTaTh
C KOHCIIEKTOM JIEKI[MU: TOCJIE€ OKOHYAaHUS JIEKIIMU PEKOMEHIYETCsS IepevYuTaTbh CBOU
3aMucH, BHECTU TIOTPABKH U JIOTIOJTHEHUSI.

OmHUM U3 OCHOBHBIX BHUJIOB JICATEIHLHOCTH CTYACHTA SIBISIETCSI CAMOCTOSITEIIbHAS
paboTa, KoTopas BKJIIOYAeT B ce0si M3yueHHUe JIEKIIMOHHOTO MaTepuaia, Yy4eOHUKOB U
y4eOHBIX TOCOOUH, MOATOTOBKHU K BBITIOJIHEHHUIO TAOOPATOPHBIX PadOT.

Metoauka ~ caMOCTOSITENIbHOW — pabOThl  MPEABAPHUTEIBHO  Pa3bSCHSICTCS
MpernojaBaTeieM W B TOCICAYIOMEM MOXKET YTOYHSATHCS C YYETOM WHIUBHUIYAJTbHBIX
0COOEHHOCTEN CTYIEHTOB (PEKOMEH A Pa3MEIEHbI B 3JIEKTPOHHON HHPOPMAIIMOHHO-
oOpasoBarenbHOi cpene MoaynbHoro unamuyeckoro OOyuenuss KyOI'Y — paznen
«MukpormporeccopHas TEXHUKA B OTITHYECKHX cUCTeMax CBSI3U»
http://moodle.kubsu.ru/enrol/index.php?id=372). BpemMs u MecTO CaMOCTOSTEIbHOMI
paboThl BHIOMPAIOTCS CTYJIEHTAMHU 0 CBOEMY YCMOTPEHHIO C YYETOM PEeKOMEHJalui
NperojaBaTelsi B BHJE IUIaHA CAaMOCTOATENbHOM paboTel cryneHTa. [lmanmpoBanme
BPEMEHH Ha CaMOCTOSATENBbHYIO paboTy, HEO0OXOAMMOIro Ha H3ydYeHHE HACTOsIIeH
JTUCIUIUIMHBI, CTYJEHTaM Jy4llle BCEro OCYIIECTBISATh HA BECh CEMECTP, MPeyCMaTpuBas
[P 3TOM PETYJISIPHOE MOBTOPEHUE MPOMIeHHOTO MaTtepraia. CaMoCTOSTENbHYIO0 padoTy
HaJ JUCHUIUTMHOW CJIeIyeT HAYWHATh C HM3YUYEHHUS NPOTPAMMBI, KOTOPas COACPKUT
OCHOBHbIE TpeOOBaHHS K 3HAHMSIM, YMEHHSIM U HaBblkaM oOydaeMbix. OOs3aTelbHO
ClIielyeT BCIIOMHUTH PEKOMEHJAIMHM MPerojaBaTesi, JaHHbIE B XOJ[€ YCTAaHOBOYHBIX
3aHATHH. 3aTeM CleayeT MPUCTYNaTh K H3yUYCHUIO OTACIBHBIX PA3/IesIOB U TEM B TIOPSJIKE,
IIPEAYCMOTPEHHOM MTPOTPaMMOM.

[ToyuyuB mpencrapieHne 06 OCHOBHOM COJIEp>KaHUU pa3fiena, TeMbI, HEOOX0IUMO
U3Y4YUTh MaTepuan IO TeMe, U3JIOKEHHbIH B yueOHHKe. llemecooOpa3Ho cocTaBUTH
KpaTKU KOHCIEKT WM CXEMY, OTOOPaXKAIOI[yH0 CMBICT M CBS3U OCHOBHBIX ITOHSATHH
JMAHHOTO pa3jiefia W BKJIIOYEHHBIX B Hero TeMm. OOs3aTeNbHO CIEAyeT 3aluchiBaTh
BO3HHUKIIIME BOMIPOCHI, HA KOTOPHIE HE YAAIOCh OTBETUTh CAMOCTOSTEIHLHO.

Heo6xon1uMo M3y4uTh CIUCOK PEKOMEHJIOBAHHOW OCHOBHOM M JIOTIOJHUTEIBbHOU
JUTEPATYPHl U YOSAUTHCS B €€ HAIMYWU B JTMYHOM ITOJIH30BAHUU WU B TIOJIPA3JICIICHUSX
OuOIMOTEKH B OyMa>KHOM WJIH AJIEKTPOHHOM BHjIe. BCIO OCHOBHYIO YUeOHYI0 JTUTEPATYpPy
KEIATeTbHO HW3y4aTh C COCTABJICHMEM KOHCIEKTa. UTeHue IuTepaTryphl, HE
COTIPOBOXK/IaEMOE KOHCIIEKTUPOBAHUEM, Mall0o pe3yibTaTuBHO. llems HammcaHus
KOHCIIEKTa M0 JAMCIMIUIMHE — C(OPMHUPOBATH HABBIKK MO MOHUCKY, OTOOpY, aHAIU3y U
dbopMynrpoBaHUI0 Y4eOHOrO Marepuana. OTH HaBBIKM O0s3aTeNbHBI i J1I000TO
CHENMAaTNCTa C BBICIIMM OOPa30BaHMEM HE3aBHCHMO OT BBIOPAHHOTO HAIpPaBICHHS.
Hamucanue KoHCIIEKTa JOHKHO OBITh TBOPUECKHM — HY)KHO HE MEpENUChIBATh TCKCT U3
MCTOYHUKOB, HO MBITATHCS KPATKO U3JIaraThb CBOMMH CJIOBaMH COJIEp’KaHUE OTBETA, MPU
ATOM MAaKCUMAJIBHO €r0 CTPYKTYPUPYS U UCIIONB3YsI CUMBOJIBI M YCIIOBHBIC 0003HAUCHHS.
KomnupoBanue 1 3ayurnBaHre HEOCMBICIEHHOTO TEKCTa TPYJOEMKO U 10 OOJIBIIOMY CUETY
HE MMEET MO3HABAaTEJIbHOM M MpPaKTHUeCKOW IeHHOCTH. [Ipu pabore Haj KOHCIEKTOM
00s13aTEIPHO BBISIBIISIFOTCS. M OTMEUYAIOTCSI TPYIHBIE JUISI CAMOCTOSTEIHLHOTO W3YUYEHUS
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BOIIPOCHI, C KOTOPBIMH YMECTHO OOpaTUTHCS K MPEIOAaBATEIO TIPH IMOCSIICHUH 3aHATHN
U KOHCYJIbTallui, 1MO0 B MHAMBUAYaJIbHOM nopsake. [lpu uteHun yuyeOHON W HAydHOU
JUTEPaTypbl HEOOXOIUMO BCETA CJIEIUTH 32 TOUYHBIM U MOJIHBIM MOHUMAaHUEM 3HAYCHUS
TEPMHUHOB U COJICPKAHMSI IOHSATUHN, UCTIOJIB3YEMBIX B TEKCTE. Bcernma ciemyer yTouHsTh
3HAUEHUS IO CIOBAPSIM WM SHIUKIIONEIUSAM, TP HEOOXOAUMOCTH 3aIUChIBATh.

K nabGoparopapiM paboTram  clieqyeT TOJATOTOBUTHCSA  MPEIBAPHUTEILHO,
03HAKOMUBIIIUCh C KpaTKOW HO crenuduueckor Teopueir pasmernieHHod B Cpene
MoaynsHOrO JlnHamMuyecKkoro OOyuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372, mnapons 3amuck AOCTYIa B pas3aei
TUCIUIUTMHB « MUKpOTIpOIIECCOpHAsi TEXHUKA B ONITHUYECKUX CUCTEMax CBS3U» BIIAETCS
Ha TIEPBOM 3aHATHH. PEKOMEHIyeTcss O3HAKOMHUTHLCS 3apaHee M C METOJUYECKUMU
PEKOMEHAAIMSIMHU 110 MPOBEECHUIO COOTBETCTBYIONIEH TabopaTOpHOM paboThI, U B cllydae
HEO0OXOIMMOCTH MPOBECTHU MPEIBAPUTEIBHBIE PACUETHI U TPUTOTOBIICHUS.

HemocpencTtBeHHass MOATOTOBKAa K 3a4eTy OCYIIECTBIISICTCS 110  BOMPOCaM,
MPEJICTABJICHHBIM B JJAHHOW y4eOHOW mporpamMMme TUCIUIUIMHBI U 3a7adaM. |IiaTeIbHO
u3y4yuTe (OpMyIUPOBKY KaXJA0ro BOIMPOCA, BHUKHUTE B €r0 CYTh, COCTABbTE IJIaH OTBETA,
TaK Kak 3a4eT caéTcs B yCTHOU (hopMe B X0JIe JUAJIOTa MPENO/IaBaTeNsi CO CTYICHTOM.

B ocBoeHMM JOUCIUIUIMHBI WHBAIAJIAMH W JIMIIAMH C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBBSI TPEAYCMOTPEHBI WHIUBUIYaJIbHbIC KOHCYJbTAllUd (B TOM
yucie uyepe3 email, Skype unu viber), Tak kak 00JbIlIoe 3HAYECHUE UMEET KOHCYJIbTAIIUU.
NuauBuayansHble  KOHCYJIBTAIIMM 1O TPEAMETY SBISIOTCS BAXKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIMM HHJAMBHUIyATH3AIUMd OOYYCHHS] M YCTAHOBJICHHIO BOCIHTATEIHHOTO
KOHTaKTa MEXKIy IMpernojaBareieM W OOydarouMMcs WHBAIUAOM WIH JIMIIOM C
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3/10POBBSIL.

Pexomennyetcst crnemyronuii rpaguk caMOCTOSITEIBHOM paOOThl CTYJIEHTOB IO
y4eOHBIM HEJIEISIM KaXX0ro ceMecTpa:
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Pexomenayemblii rpapuk caMoOCTOATEILHONH PadoThI CTY/ICHTOB B 8-M ceMecTpe
10 JUCHUIIHHE «MHUKpONpounecCOpHasi TEXHMKA B ONITHYECKUX CHCTEMAaX CBA3H»

No [IpumepHbIit Cpoxku
/i . OroKeT BBITIOJTHEHHS dopma
HaumenoBanue CopnepxaHue caMOCTOSITEIbHON dopma
a3nena paGoTEI BPEMEHHU Ha 3aJIlaHus OTYETHOCTH KOHTpOI
p BBITIOJIHEHUE (HOMeEp yueOHOM | IO 3aJIaHUI0
y4. yac. (CP) | Hexenu cemecTpa)
1 Crierraan3upoBaHHbIC Ipopaborka yuebHoro
(TeopeTruecKkoro maTepuania) .
MPOILICCCOPHI B CPEIICTBAX g 78 1,2,10,11 3auer YCTHBIH ompoc
MOJI'OTOBKA K POMEXKYTOYHON
CBsA3HU aTTeCTalluu
2 ITepenava qaHHBIX U [IpopaboTka yuebHOTO
YIAIEHHOE yTIpaBICHHE (reopemitccioro MaTepI/IUana) 5 2-4 I13/3auer YCTHBIH OMpoc
MO/ICOTOBKA K TEKYIIEH 1
HU(PPOBBIX CUCTEM MEX]TY y
Soi POMEXKYTOYHOM aTTeCTalluy
€000 110 CTaHAAPTHBIM
unTepdeiicam Ioxroroska k JIP 7 2-5 JIP/3auer 1P, ycTHBI# onpoc
3 I IIpopaboTka yaeGHOTO
C€ACJIbHBIC BO3MOXHOCTHU
P . (TeopeTHdeckoro MaTepHaa) .
poyTepoB Juniper cepuu . 10 6-8 3a4eT YCTHBII OMpoc
MOArOTOBKA K IPOMEXYTOYHON
MX arTecTaluu
4 [TpopaboTka yueOHOr0O
TEOPETHYECKOr0 MaTepuaa .
[Iepenaua u npueM gaHHBIX (teop pHasa) 5 8-10 3auer YCTHBIH OIpPoC
- MOJArOTOBKA K TEKYLIEN U
1o Ethernet unrepgeiicy IPOMEKYTOYHOMN aTTECTALMH
IToaroroBka k JIP 7 5-9 JIP/3auer TP, ycTHbI# ompoc
S | MHTerpupoBaHHas cpesia m
0paboTKa yueOHOro .
pHp P pop M 5 5-8 I13/3auer YCTHBIN OTPOC
paspabotku 1t APM (TeopeTHyecKkoro Marepuana)
NIpOLEeCCOpoOB IMoaroroska k JIP 5 6-7 JIP/3auet TP, ycTHBI ompoc
6 Beenenue B pabory c APM Ipopadorra yueomoro
. (TeopeTHdecKkoro MaTepHaa) 5 8-10 sauer CIHBL OIDOC
apXUTEKTYpOIl Ha mpUMepe TOATOTOBKA K TEKyIeH 1 y p
annapaTHO-IIporpaMMHOIO IIPOMEKYTOUHON aTTECTALUU
KOMIIJICKCa [oaroroeka x JIP 7 2-11 JIP/3auer ITP, ycTHBIii onpoc
Hroro: 63,8

22




8. IlepeyeHb MH(POPMALHOHHBIX TEXHOJIOTHIi, MCIOJIb3YeMbIX NPH OCYLIECTBJICHUH
00pa30BaTeIbLHOIO MpoLecca Mo JMCHUILINHE (MOAYJII0).

8.1 Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOTHIH.

IIpu ocyIecTBICHUH 00pa30BaTENbHOM EATENFHOCTH MO HACTOSIICH Mporpamme
HCHONIB3YeTCsl  DNCKTpOHHAs — WH(OpMannoHHO-oOpa3oBarenbHas — cpema  MOIYJIBHOTO
Jlunamuueckoro OOyuenus Kyol'y B paszzeine KOTOpOH
http://moodle.kubsu.ru/enrol/index.php?id=372 «MukpornpoiieccopHasi TeXHUKa B ONTHYECKUX
CHCTEMax CBSI3M» PACMOJAraloTCs YyueOHO-METOMUYSCKUE MAaTepHaibl: PEKOMEHAAIMU [0
CaMOCTOSITENILHOM paboTe CTyneHTa, TPeOOBAaHMUS K OCBOCHHUIO JAHHOW y4eOHOW MPOTrpaMMBl,
TCOPETUYCCKHE M METOJMYCCKUC ONMUCAHHS U 3a[JaHusl K MPOBEACHHIO J1a0OpaTOpHBIX paboT.
Cpena cobupaeT CTaTHCTHKY 10 BPEMEHH aKTHBHOCTH aKKayHTa KaXK/I0r0 CTYICHTa IIPU paboTe ¢
pa3MeNIEHHBIM MaTePHAIIOM.

IIpoBesieHre YacTH JIEKIMH MPEIYCMAaTPUBACT HCIOIb30BAHUE JIEMOHCTPAI[MOHHBIX
MYJIbTHMEIUHHBIX MATEPHAIIOB C UCIIOIb30BAHUEM IPOSKTOPA.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.

Tak Kak a7 CaMOCTOSATENBHOW paboOThl OOYYaIOLIMXCS HpEANoiaraeTcs JOCTYN B
AIIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO0 Cpely OpraHu3alu M ceTb MHTepHeT, To
oOmue TpeOOBaHMSA K IMOMELICHUAM JJsi CaMOCTOSATENBbHOM paboThl O0YyYaroIIUXCs BIIOJIHE
JOCTaTOYHO.

Jlnis peanu3anuy HacTOAIIEeH MporpaMmbl TpeOyeTcs:

1. Omnepanionnas cuctema Microsoft cemeiictea Windows (7/8/10), B pamkax mnporpammsl
komnanun Microsoft “Enrollment for Education Solutions” g KOMIOBIOTEPOB M CEPBEPOB
KybaHckoro rocy1apcTBEHHOTO YHUBEPCUTETA U €T0 (DUITHAIIOB.

2. Tporpammusiii maker Keil MDK-ARM-CM-ED - 10user ngnast omepamdOHHBIX CHCTEM
cemeiictBa Windows, BKITIOHAOLIHi B c€0st KPOCC-KOMITMIISTOP U MHCTPYMEHTHI pa3pabOTKU ISt
MHUKpOKOHTpoJIiepoB cepuid STMFXXX ¢ sapom Cortex-Mx.

8.3 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnexrponnas 6udnnorexa FOPAMT: www.biblio-online.ru

2. DnextponHo-O0ubMMoTeuHas cucrema JIAHb: https://e.lanbook.com
3. Omucanust Ha obopyaoBaHue GUPMbI JUNIPEr, pOyTEPOB CepUr
https://kb.juniper.net/InfoCenter/index?page=home

9. MarepuanbHo-TexHn4Yeckass 0a3a, HeoOXoauMasi I  OCYHIECTBJICHUS
00pa30BaTeJLHOIO MpoIecca Mo AMCHUIInHe (MOLYJII0).

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHNE U CIIUTUTMHBI
(MOAyJI) ¥ OCHAIIEHHOCTH

1. Jlexkunonnsele 3aHaTUsA | JIEKUMOHHAs ayAUTOPHUsA, OCHAIEHHAs MPE3EHTAIMOHHOU
TEXHUKOH (IIPOEKTOpP, DKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOITUM ITporpaMMHBIM obecrieuennem (110) mis
BOCTIpou3BecHUs (aitioB popmara jpg u avi. JloctaTouHbIM
koamdecTBoM nocagouHbIx MecT: Ne 209C, Ne 315C, Ne201
2. | IlpakTtuueckue AyauTopusi OCHAIllEeHHas MEJOBBIMU WM MapKEPHBIMH
3aHATHUS JIOCKaMH, MPEe3eHTAlMOHHOM TEeXHUKOH (MPOEKTOp, HKpaH,
KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPOrPAMMHBIM

Ne Bun pabor
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obecnieuenneM (I1O) mnst  BocmpowmsBeneHus — (aiinos
dopmaTa jpg, Z0CTATOUHBIM KOJMIECTBOM HOCATOUHBIX MECT
co cronamu: Ne209C, Ne205aC, Ne315C

JlaboparopHsbie JlaGopaTopusi, YyKOMIUIEKTOBaHHAS CIICIIUAIN3UPOBAHHOMN

3aHATHA MeOEeIbI0 U TEXHUYECKUMU CPECTBAMU 00yUEHHUSI.
[TpoBeneHME 3aHATHI TAOOPATOPHOTO MPAKTHKYMA YACTHIHO
IIPEyCMOTPEHO B «KOMITBIOTEPHOM KJIACCE CHELMAIbHBIX
nucuurmumy (ayautopus 205¢): 9BM ¢ ycTaHOBIEHHBIM
MIPOrpaMMHBIM OOecrieueHUuEM U 1ab0paTOPHBIMU
OTJIaJOYHBIMH U OlleHOYHBIMH Iu1aTamMu: STM32F407G-
DISC1, STM32F4DIS-BB, STM32F4 Discovery Base Bo,
PL2303 USB UART Board, SN65HVD230 CAN Board

['pynnossie ITomemienre ¢ AOCTATOYHBIM KOJIMYECTBOM IOCAJOYHBIX

(MHOUBHUIyaTbHBIC) MECT M MEJIOBOM MJIM MapkepHou Jockoit: Ne205aC

KOHCYJIbTALINU

[TpomexyTouHas [Tomelienre ¢ AOCTATOYHBIM KOJIMYECTBOM IOCAJAOUYHBIX

aTTecTalus mecT: Ne205aC

CamocrosTenbHas Kabuner mnsi caMOCTOSATENBHOH pPabOThI, OCHANICHHBIN

pabora KOMITBIOTEPHOU TEXHUKOM C BO3MOXHOCTBIO IMOJKIFOUEHHUS K

cetu «MHTEpHET», IPOrpaMMON 3KPaHHOIO YBEIHMYEHUS H
00€CIeUeHHBIH 10CTYyIIOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-
00pa3oBarelibHY10 cpeary yHuBepcurera Ne207c
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