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1 I_Ie.rm H 3aJavui M3YYECHHA JHCHHUITTHHBI

1.1 Ieas AucUMILIMHBI

YueOHas AuCHUIUINHA «MUKPOIPOIlECCOpHAas TEeXHUKa B OITHUECKUX
CHUCTE€MaxX CBS3M» CTaBUT CBOEH Iebi0 I3YUeHHEe U IIpUMEHEHUe MIK-
POIIPOIECCOPHON TEXHUKU: CIEIUATN3UPOBAHHEIX MUKPOIIPOIIECCOPOB - CETEBBIX
IIPOIIECCOPOB, IIPOIIECCOPOB BBOJA/BHIBOJA, IIPOIIECCOPOB HU(pOBOil 0OpadoTku
CUTHAJIOB; OCOOCHHOCTEN TEIeKOMMYHUKAIIIIOHHOTO IIPOTPAaMMHOTO 00eCIIeUeHIs
PazIMYHOrO Ha3HAUEHUS B CPEACTBAX CBSI3IL.

1.2 3apaun AUCHUIVINHBI

O3HaKOMHUTBL CTYJEHTOB C AapXUTEKTypOl U OCHOBHBIMU TE€XHUYECKUMIU
XapaKTEPUCTUKAMI MUKPOIPOIIECCOPOB PAa3IMUHBIX THUIIOB; OPTaHW3AaI[UN BBOA-
BLIBOJIA B HUX (IIPOTpaMMHOE YIIPABIIEHHE BBOJIOM- BBIBOJIOM, KaHAJBl MPSIMOTO
JIOCTyIla B TIAMATH, HAa3HAUEHNE U BUJILI IPEPLIBAHMIl); MHOTOIIPOIIECCOPHBIE
CUCTEMBI (apXUTEKTypa, CIIOCOOBI CBiA3M); C OCHOBHBIMH TpeOOBaHIAMHU
KOMIUIEKTOBAaHIS, TIPOTPAMMHBEIM OOECIIeUeHNeM, OIEpPalMOHHEIMI CUCTEMaMU
peabHOTO BPEMEHH; YIPABIIIEONUMI KOMIUIEKCAMH Y2JIOB KOMMYyTanuid. A Tak
K€ C COBPEMEHHBIMHI TEHJICHI[USIMI Pa3BUTHIS MUKPOIPOIECCOPHOI TEXHUKHN U
IIPOTPAMMHOTO OOecIeUeHnsa. A Takke, CUCTEMAaTU3NPOBATh MMOyUeHHBIE 3HAHUS
Kacaromeiicss pa3paboTKN apXUTEKTYPhl MUKPOIPOIIECCOPOB M IPOTPAMMHOTO
obecrieueHnd, OCOOEHHOCTEH IIPUMEHEHUS MUKPOIPOIECCOPHON TEXHUKU U
IIPOTPAMMHOTO OOECIIEUeHUsI B CPEeCTBaxX CBI3U. J[aTh MPAaKTUUECKNE HABLIKM TIO
IIPOTPaMMIPOBAHIIO MUKPOKOHTPOJUIEPOB IS PEITEHUS Pa3INUHbIX 3a71ad.

1.3 Mecto aucuUUIVIMHBI (MOIyJisl) B CTPYKType o0pa3oBaTebHOI

MPOrpaMMbI
Jucnuminaa «MuxpompoIrieccopHasi TeXHHUKa B ONTHUECKUX CHUCTEMax
CBsI3W» 110 Hampapiienno moxaroTosku 11.03.02 NudoxoMmy HUKAITUOHHEIE

TEXHOJIOTUN U CUCTEMHI cBiI3n (kBanudukaius (cTernens) "dakanapp') OTHOCHTCS
K yuebHOMY rukiy B1.Baucrummus (Moaysieil) BapuaTUBHOI YacTH.

Marepuan kypca BechMa 0ObEMEH, U CJIOXKEH B MOHUMAHUN, MO3TOMY JJI
€ro OCBOECHUS HEOOXOJUMO YCIEINIHOE YCBOSHUE COITyTCTBYOIUX JUCITUATUINH:
«BhruuciuTenbHasg TeXHUKa U MHGOPMAIUOHHBIE TEXHOJIOTHN», «CXeMOTEXHIKA
TEeIIeKOMMYHUKAIIMOHHEIX YCTPOHCTB», «Iludporasg snexkrpoHuka», «ONTUUIECKUe
1u(pPORbIE TEIEKOMMYHUKAIIMOHHEIE CUCTEMBI», « Teopus AIIEKTpIUEecKUX Ieneit»,
«OCHOBHI DJIEKTPOHUKN», «BBIUMCIUTEN-HAS TeXHUKAa U UHQOpMAIMOHHLIE
TEXHOJIOTUI».

1.4 IlepeueHh mNUIAHHMPYEMBIX pe3yJbTATOB OOy4YeHHsI IO JHCIHILIHHe
(MOAY.JII0), COOTHECEHHBIX ¢  IUIAHHPYEMbIMH  pe3yJbTATAMH  OCBOEHHSI
o0pa3zoBaTeJbHOI NPOTrPaMMbI

WzyueHue qaHHOH yueOHON IUCLIATLINHEL HAIIPaBIeHO Ha (POPMUpPOBaHUE Y
obyuaronmxcs npogeccuonanvrvix xomnererii: ITK-30; ITK-31, TIK-32
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Conepxamie

B pesymbTaTe H3ydeHHSI yueOHOM MM CLIMITUTHHEI

i s KOMIIETE 0
mi | xonmer I-[EH/II/I 00YYaIOIIHECA T OIKHEL
(v eé
CHIIHH ‘IaCTI/I) 3HATb YMeETh BJIaJeTh

1. | TIK-30 CIocoBHOCTHIO Anropumm pabotsl | [IpHMeEHATh MHHY Bianets
MPHMEHATH TOCIIeIOBAaTETBHOL maHHbIx 12C B HaBBIKAMH
COBp EMEHHbIE WHHBI JaHHBIX I2C md | yempoiicrsax, HarmHcaHHs
Mgm;:u;l CBS3H HHTETPALHBIX | 11y cniaTp HBATOMIHX nporpegaHm Ha
oBCITyMBAaHHMA | CXeM; aspike CH s
H PEMOHTA Cxembl TMOOKIIOUEHHA K ;gs:;?g RespASomaL, ARM

Pa3IHUHBIMH MHKP OKOHTPOJUIE
rieprd ep MEHBIMH e poB B cpene Keil
yetpoticreamyt Ethernet, | IAIVALILL urerme LVision,
CAN, MicroSD. HH(pOPMALHH ¢ JIATIHKOB peanH3oBaTh
Anropum™  paGoThl M | MOHHTOPHHIA H armIapaTHyy
METO]TbI repefjauH | MarHOCTHKH TIep eIavio
gaHHbIx ~ USART M | oGopymoBaHIs, HH(]popMALIHH I10
UART. HH(OPMALIOHHBIH HHTep eticam:
OCHOBBI TEXHONOTHH | oGnrer MeATy UART, 12C, SPI,
TAKETHOH TICPCTIA™H |y pcp OKOHTP OJIJIEP AMH. CAN, Ethernet.
JIaHHBIX Ethernet, OpraHH30BbIBaTh TPHEM
npotokosikl ARP, ICMP, | nepenady
IP, cwykrypy  UDP | \pigopmarpmik m ot
COOGIEHHA,  CTPYKTYPY | npgpoikoHTp OL7TEP OB,
TCP  cooGmeHHs M | yepes Fthernet
HTTP 3anpoca. Buppl vHTep deic.
TPephIBAHIH Peanm30BbIBaTh
MHKPOKOHTP OJLIEPA,  HX | ppororomm1 ARP, ICMP,
MPHHLII  AGHCTBHAL, | [p UDP, TCP, HTTP Ha
BEKTOPBI  TIPEPBIBAHHA, | yeronp3yenMbIx B
PETHCTPRL  JTIPABJICHHA | 1a50paTOpHBEIX padoTax
TIPEPLIBAHHAMH MHICP OKOHTP OJIJIEPaX.
TTRHHLTHT TR B r1p orp aMMHOM TTaKeTe
TaKTHP OBAHM:A H 3a1aHHUA | K ei] |, Vision cocTaBIATh
MACTOT  TAKTHPOBAHHA. | rorpanmbl sy
OcHoBHbIE HCTIONB3YEMBIX B
(yHKIHOHATbHbIE nMaBGopaTopHkIX paboTax
AIIEMCITIR] MHICPOKOHTP OJIJIEP OB Ha
HHTETPHP OBaHHOH CPETBI | oeriope ARM anpa,
pas.pz.lﬁornm Keil TPOBOJMT TP OLIENYPY
pVision. OCHOBbI | 1y arcrymeckoit HaTypHOI
HalHCatkAd  IIPOTPAMM | orriamay paboTel KOAA.
I MHKPOKOHTPOILTEP OB Ot OBbIBATS
Ha a3piKe C. AHAJIOTOBBIC CHTHAJIBI C
MOMOIIBI0 BCTP OEHHBIX B
MHKP OKOHTP OJLTEPhI
AITII, nepenauy
ol pOBaHHOTO CHIHAaJA
Ha BHEIIHee YCTP OFCTBO,

2. | TIK-31 YMEHHEM TIPHHLIMITBI PaboThI, BbIOHPATH OITTHMANbHbIE | ITPAKTHYECKHMH
OCYIECTBIATD TeXHHYECKHE ¢ TOUKH 3p €HHA HaBBbIKAMH
TOHCK M Xap aKTEPHCTHKH H pelIeHHA ITOCTaBIeHHOH | 3KCcIIepHMeHTaNlb
yCTpaHeHHe KOHCTPYKTHBHbIE 3a7]a4uH THTTOBbIE HBIX
HeHCIpaBHoCTeH | 0coGeHHOCTH, OCHOBBI armlapaTHbIE pelIeHHA HCCTIENMOBAaHHIT M

TIPHHLIHITOB TIOCTPOEHHA | AA peasH3aLHH HHCTPYMEHTAJIBH
BBIYHCJIHTENBHON YacTH | 5JIEKTPOHHBIX BIX  M3MepeHHit
LH(P OBBIX CHCTEM YCTPOHCTE; I7A TIPOBEPKH H
yIpaBJIeHHA H paGoThl HCITOJIb30BaTh OTIIafKH
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N | imene Conepxamie B pesymbpraTe H3yueHHS YueOHOM AHCLIITUTHHEL
it | eongrer KOl\rﬂ'[eTeHZ.f..H/II/I 06y1-IElI0]1H/IeC£ JOTIKHBL
CHIIHH (I/IJ]I/I o 3HaATh YMeETb BJIaJdeTh
YacTH) .
(yHIMOHANBHBIX H3MeEpHTEbHbIE CHHTE3Hp OBAHHbI
6710K0B, BXOAAHX B €€ MpHUOOpBI MPH IMOHCKEH | X W TOTOBBIX
COCTaB. yCTpaHeHHH YCTPOHCTE;
HEHCIIPAaBHOCTEH, a TAK | HaBbIKAMH
e TPOBEPKH paboTs! c
paboTocriocoGHOCTH KOHTPOJILHO-
armapaTHO- H3MEpPHTEbHOH
TP OrPaMMHBIX CXEM H armapaTypoi.
GJI0KOB.

3. | TIK-32 Cr10co0HOC ThIO CrieLianH3Hp OBaHHbIE TTonrmaTe TexHHueckHe | Bragers
TOTOBHTh TMPOLIECCOPHI B CPEJICTBAX | OIMHCAHHA Ha | HaBbIKAMH
TEXHHUECKY IO CBM3H PagHOTEXHHYECKHE OCYILIECTBIIATD
TOKYMEHTALHIO KOMITOHEHTBI cbop M aHamB3
Ha PEMOHT H TMpeficTaBIAEMbIe HX | HCXOMHBIX
BOCCTAHOBJICHHE TP OH3BOIHTEIAMH H | aHHBIX IE:
paboTtocrioco6H YMETh  COIVIAcOBBIBAThH | pacuera H
0CTH BXOJTbI H BBIXO/IbI | TIp OEKTHP OBAHHSA
HH(OKOMMYHHK 1TH(pP OBBIX M | #eTaneti, y3/I0B H
ALTHOHHOTO AHAJIOTOBBIX  YCTPOHCTB | ycTpoHCTB
o0opyI0BaHHA T10 HHAM. PaTHOTEXHHYECK

HX CHCTEM [0
TEXHHYE CKHM
OIMHCAaHHAM  OT
TP OH3BOJHTEIA H
TI0JIR3YACh
CIIeL[HATH3HPOBA
HHOH
JHTEpaTypOH.

2. CTpykTypa U coep:raHie JUCLUILIHHBL.
2.1 PacnipeesieHne TPyA0EMKOCTH JUCHHILIHHbBI 110 BUIaM padoT.

O6mas TpymoéMKOCTh ITUCITMIUIMHBI cocTaBigeT 3 3ad.ed. (108 wacom), ux
pacrpezielieHre o BUaaM padboT IpeJicTapJIeHo B Tabmuiie (ona cmyodenmos 3P0).

Bua yue6HO#H paGoTh Bcero 3 Kypc
JacoB Ne Ceccrmn
(4Jachl)
1 2
KoHTakTHas padoTa, B TOM YHCIE:
Ay MTOpHBIE 3aHATHA (BCEro): 12
3AHATHS JTEKIMOHHOTO THIIA 4 4
(3aHATHSA CEMHHAPCKOTO THIIA ( CEeMITHAPHI, TIPAKTHYECKHE 3aHATH ) 4 4
UlaGopaTopHbIe 3aHATHS 4 4
MHas KOHTAKTHAA padoTa:
KoHTpoIs camocTosTenbHoi paGoTsl (KCP)
[ IpomexyrouHas arTecranys (MKP) B dopme 3auera 0,2 0,2
CamocTosiTeJIbHAS PadoTa, B TOM HCJIE: 92 28 64
Kypcogas pabota
[IpopaboTka yueOHOro (TeopeTHIeCKOro) MaTepHana 72 28 44
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BrOTOHEHIe HEHEHI YaIbHbIX 39 M (TTOATOTOBKA COOOLIeHE A, 20 20

TIpEe3eHTAIIET) 2

Pedepar

[ToATOTOBKA K TEKYINEMY KOHTPOIIO

KoHTpoJIb:

[ToAroToBKa K 3aUeTy 3,8 - 3.8

O0mas TPyA0EMKOCT b Jac. 108 36 2
B TOM 1HCJIe KOHTAKTHASA padora 12,2 8 4,2
3a4. e 3 1 2

2.2 CTpykrypa JHCHHIVIMHbL
PacripeneneHne BHAOB YueOHOH paGoTHI M UX TPYAOEMKOCTH IO Pa3/ieliaM JH CIILTHHEI.

Pasjiensl (TeMBI) AUCIHIUIMHBL, H3yUYaeMble Ha 4 Kypce (ounas popma):

KonnyecTBo 4acoB
No HanmeHoBaHHE pa3ieinoB (Tem) AyIpEA. | BHCAyIIODHAY
Bceero paborta pabora
I [11% | JIP CPE
1.
Crienam3upoBaHHbIE ITPOLECCOPHI :
B CPEJICTBAX CBS3U bt . i
2 [Iepenaya JaHHBIX U YIATEHHOE
yIpapJIeHHe IH(PPOBBIX CHCTEM 11 1 10
MEXIY COOOM IO CTaHapTHBIM
HHTepdeiicam
3. |lIpenenpHBIE BOBMOXKHOCTH POYTEPOB
Juniper cepun MX = < 20
4, [lepenada ¥ IIPHUEM JJAHHBIX T10 11 1 10
Ethernet uHTEpdEiicy
5. |HHrerpupoBaHHas cpefia pa3padoTKU
g APM 1mporieccopos 23 1 1 1 20
6. Beeaenue B pabory ¢ APM
ApXUTEKTYPOU Ha ITPUMEpE
arIapaTHO-IIPOr PAMMHOTO 25 2 3 20
KOMIUIEKCa
Hmozo no oucyunnue: 104 4 4 4 92
IIpumeuanue: JI — mexuwmm, 113 — mpakTuuyeckue 3aHATHS / ceMHHapel, JIP —

nmaboparopHble 3aHITHSA, CPC — camocTosdTeNnbHag padoTa CTyIeHTa.

KonTakTHag paboTanpy MNpoBEeAeHUH YYeOHBIX B3aHATHII II0 ANCLIAILIIHE
«MuxpornporeccopHas TeXHHKa B ONTHHYECKHUX CHCTeMax CBI3M» BKJIIOUAeT B cedd:
3AHATHS JIEKIIMOHHOTO THUIIA, IIPAaKTUYecKue 3aHATHA, JabopaTopHble paboThl, IPYITIOBEIE
KOHCYJIb TAII (BHeayANUTOpHEIE, Jepes 5IeKTPOHHYIO nH(OPMAaNIOHHO-
obpaszoBareibHyl0 cpegy MopynmeHoro — Jumammmeckoro — Obyuwenma Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372 pazgen «MuKpomnpolieccopHas TeXHIKA B
OIITUYECKUX CHCTeMax CBA3M»), IPOMEKYTOUHAA aTTecTallld B YCTHOM dopMe.




2.3 Coaepoxanue pa3aeaoB (TeM) AHCIHILIHHbBI:
2.3.1 3aHsTHS TeKIHOHHOI 0 THIIA

myibTHILIEKcopa SDH Ha 6a3e MuUKpocxeM
Intel LXT6251A, LXT344, LXT6155,
LXT6051, LXT6282  na mmare 21El).
O630p wuHTepdeiicor H HHTEpPeHCHBIX
IUIaT, COCTaB POYTEPOB, CTAIMOHAPHOIO
00OpyJIOBaHHS M  TPAHCHBEPOB  (BH]
u3HyTpH). [logpoGusiit pasdop IP113ALF
—mequakonseprep 10/100 Base — Tx/Fx u
IP175A LF.

HarmveHoBaHIe @opMa TEKYIETO
No Conepxarie pasfena
pazzena KOHTPOJILSL
1 2 3 4
KTacCH(HKAIIL, IIPOLIECCOPEL piuj 621
BCTPauBacMbIX CHCTEM  (MOIYIIBbHBLI
TIPHHI{HIT CTPYKTYPHOH peanu3aiim
PazbIACHHUTE Ha OCHOBE THITOBOH
CTPYKTYPHOH CXEMBI); [Iporeccopel
1 poBoit 00paboTKH CHTHAJIOB.
[Iporieccopel  ceTeBoit  MHTep(eiicHOM
KapThL (cTpykTypHad cxema
MyIIbTHIIIEKcOopa E2 Ha 0aze MHKPOCXEM
Intel x mpumepy LXT6234); [Iporeccopel| AKTHBHOCTH B
CrieLam3upoBaHHEIE s
| e i BBOJIa-BEIBOJIA. M yIIb THITIIEKCOPEL 1| HH(OPMAaIHMOHHON
o TPpaHCHBEPHL B ONTHYECKHX CpeAcTBaX| o0pa3oBaTelbHOMI
CPENCTBaxX CBSA3H
CBA3H (cTpyKTypHad cxema cpene

Ilepemaua JaHHBIX U
yAaTEHHOE YITPaBIeHHE

Opranmzaiiuga  oOMeHa
nutepdeiicam  UART,
O6paboTka IpEephIBAHHN, CITIIIMNA PEXKHM

JTAHHBIMH
SPI wu

I10
I2C.

AXKTHBHOCTE B

Cortex-M4 B cpenie KEIL pVISION.

2 LgprBb;zﬁC:;;eg{ TIpoleccopa, TaHMEPBI, CUETYMKH, ngb;p;ﬁg{:g;
C;K’Hya o cropoxkeBor Tarimep, UART u USART, pc exe. KP
I/m%'lrléﬂ tﬁ)eif{caM SPI mmtepdetic, TWSI (12C), onrHuecKmit G
P nurephetic CAN.
Beenenue B paboTy ¢ HHTETPUPOBAHHON
cpemoii  paspadborku  Keil uVision Ha e s i
HurterpupoBaHHast [TIpuMepe  paboTl ¢ KOHTPOJUIEPOM. ..
.| HHOPMAIMOHHO#
5 | cpena pazpaborku mig |Hcrnombs3oBaHue cIros armrapaTHON =
o0pa3oBaTebHOU
APM mpoueccopor  |abcrpakiumu  Iipu cozgaHmu  [IO  1pmg
cpeje
MHUKPOKOHTpoIiepoB Ha ARM  gmape

[Ipumeuanue: [13 — BEITTONMHEHNE ITPaKTHYecKUX 3aanuit, KP — koHTpormsHas pabora, T —
TecTHpoBaHHe, JIP — 3ammra madopaTopHOH paboTHL.




2.3.2 3aHATHSI CeMHHAPCKOr 0 THIIA.

No HanmeHoBaHHE TemarHka IPaKTHUYECKIX 3aHTHI dopMa TEKYIIEro
B paszena (ceMIHAPOB) KOHTPOJISI
| 7 3 4
Pacuer mpoIryckHO# crocoSHoCTH TpHO
YHIICETOB brpMbI Juniper IIpH
PpasnmHYHOIM THIIE M (popMaTe HarpysKH.
TTpeemsHbIe Or[pe,uenefme CTPYKTYPBL AKTHBHOCTE B y
B3aUMOJEHCTBH A HHTepelCHBIX,| HH(OPMAaIHOHHOM
3 |BO3MOXHOCTH POYTEPOB i
. TIPOr PAMMHBIX 51 MHKPOCXEMHEBIX| 00pa30BaTeIbHOMH
Juniper ceprm MX
KOMITaHEHTOB, Ha IpuMepe cepun MX. cpexe, KP
OmpeneneHne TIOHSTHS H  B3aHMOCBSI3H
TaKMxX KoMraHeHToB, kKak FPC/DPC/MPC,
MIC/ PIC, RE/SCB, Control 1 Data Plane.
[MomxmroueHne MHKPOKOHTPOILIEpA MePes| . . o o
[lepenaua u pueM  |Ethernet wuHTepdeiic K Internet ceTu s
HH(pOopMaIH OHHO#
<4 JaHHBIX 10 Ethernet  |(pa30op cXeMbl U IPOrpaMMbl YITPABIIEHHS e
i = 0o0pa3oBaTeIbHOU
uHTEpdeicy yepez3 UDP u TCP ycrpoiicTB Iipu -
TTOMOIIH MHUKPOKOHTPOIIEPOB) ReR
[TonpoOHBIIE  pa3bop  BO3MOKHOCTEH,
HHTeppeliCOB M CXeMOTEXHHMYECKHX
pelleHHi B IDlare  pas3paboTyrka
BeeaeHue B paboTy ¢
5 aImrapaTHO-TIPOIrPaMMHOTO  KOMILIIEKca. AKTHBHOCTH B
APM apXuTeKTypOit Ha - o
OmnpezneneHne HeOOXOAMMBIX CBeAeHHH B| MH(pOPMAIMOHHON
6 | IpHMepe armapaTHO- -
ks datasheet M aIrOpPUTM PacCIIONOXeHHS| 0Opa3OBaTelbHON
HPKOI\I;]TJIeKca nHpopmarmu. KommoneHTsl 1986BEIIT, cpene, KP
1892BM 144, Ha O6aze smpa Cortex, ¢
BcTpoeHHBIM  Ethernet  mHTepdelicoM.
CootHortenne ¢ STM32F407TG.
2.3.3 JIabopaTopHbIe 3aHATHSI.
No Harvcronate HanmmeHoBaHue mabopaTOPHBIX padoT SEopE TERYIIEO
paszzena KOHTPOJA
1 2 3 4
8 [TpUHIATIBL TTPOTPaMMUPOBAHUS JIP
5 ukpokourpomnepa STM32f407VGT6 B cpenie
Keil uVision
2 HccnegoBanue cHCTEMHOTO TalMepa U KP
6 ACIIEKTOB CHCTEMSBI TIPEPBIBAHIIA
MHKPOKOHTPOJLIIEPa
3. 2.5.6 ITpuém u niepepava 1o cpegcrsoM UART KP
4. 2,5,6 H3yueHHe BBICOKOCKOPOCTHOM O POBKH KP
ITOTOKOBOr'O aHAJIOTOBO CHTHAJIA
: 2,5,6 WzyueHne MOIYIIS YacOB PEaIbHOI O BPEMEHH




6. 2.5.6 Mozyns 1 po-aHaIoroBo IpeodpazoBareis KP

7. [Tepemaua JaHHBIX MHKPOKOHTPOIIEPOM
STM32F4 yepes Ethernet nurepdeiic
Paszpa0orka mporpaMmel repefaui JaHHBIX 110
CANuHTEpDeiicy

[IpoBemenmie  3aHsaTii  JAaOOpPaTOpPHOrO  IPakTUKyMa  IIPEeAYyCMOTPEHO B
«KOMITBIOTEPHOM  KJIacCce  CHeIMaJbHBIX  gucipmuime»  (aymuropus  205¢)  (c
ncnionp3opanneM STM32F407G-DISC1, STM32F4DIS-BB, PL2303 USB) Ormicarmis
TEOpUH, MEeTOMUYecCKHe YKa3aHWSI M 3aaHis 10 BBIIOJIHEHMIO JIa0OPaTOPHBIX padoT
pacIIoaraloTcsl B SJIEKTPOHHON HH(pOPMAITMOHHO-00pa30oBaTeIbHON cpene MomyIbHOro
JuHammgeckoro O6yueHns Kyol'y J3(¢] agpecy B Wnrepret
http://moodle.kubsu.ru/enrol/index.php?id=372 pazgen «MukponporieccopHas TeXHIKA B
OINITUYECKIX CHUCTeEMax CBI3M».

2.3.4 IlpumepHas TeMAaTHKA KYPCOBBIX padoT (MPoOeKTOB).

CoracHO y4eOHOMY IIIaHY KYpPCOBBIE paOOTEI (IIPOEKTEI) IO JAHHON AUCITUILIIHE
He NpeyCMOTPEHEI.

2.4 IlepeueHb y4eOHO-MeTOAHUECKOrO ODeCTeYeHHS /IS CAMOCTOATEJbHOMH
paGoThI 00YYAIOIIUXCS MO JUCHHILIHHE (MOAYJIIO).

Obmue © MeTOAUYecKWe pPEeKOMEHIAINN CTYIEHTOB pasMeIleHbl B  3IeKTPOHHOMN
MH(pOPMaITMOHHO-00pa3oBaTeNIbHON  cpene  MomynsHoro JluHammrdeckoro  OOydeHUs
KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B paznene «MukpomporieccopHas
TEXHNKa B OIITMYECKUX CUCTeMaxX CBI3M».

[TepeueHs yueOHO-METOAMIECKOT O 0OeCIeUeHNS
No Bug CPC JCITUIUTAHEI IO BBITIOJHEHUIO CAMOCTOSTEIHHON PaOOTHI

I [TIpopaborka yaedHoro |1. Oropomaukos, Y. H. MukpormporieccopHas TeXHUKA:

(TeopeTudeckoro BBeJleHIe B cortex-m3 : yaeGHOe rmocodue g By30s / M.
MaTepuana), H. Oropomuukos. — M. : U3natensctBo IOpatit, 2017. —
TIOATOTOBKA K 116¢. — (Cepus : Yausepcutetsl Poccrm). — ISBN 978-5-
TeKyIIeit u 534-02380-0. — Pexvmm toctyma : www.biblio-

TIPOMEXXY TOTHOM online.ru/book/8B6FE670-B75B-4DA A-B7FF-
atTecTaruu (3auéty u |3E9AC40DADIO0.

BOIIPOCaM) 2. Caxwues, A. M. ITudposrie ycTpoiicTBa 1

MIKPOIIPOLIECCOPEI : YiIeOHOoe ITocobue s
akameMudeckoro Oaxanaspuata / A. M. Caxwen. — 2-e
134., Hepepad. u gor. — M. : zparemsctro IOpaiit, 2017.
— 139 c. — (Cepns : BakanaBp. AxageMudIecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim ocTyIia ;
www.biblio-online.ru/book/1 BE9378D-3F7B-44A0-
A1BC-79BOC8B2EFAE.

3. MuxporponeccopHas TeXHIKa B OIITHYECKIX
TeJIeKOMMYHIKAITHOHHEBIX CHCTeMax: JabopaTOpHELH
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npakTukyM. / IlmoTmma MLIL, A.C. Jlepuenko, H.A.
SIkopenxo, B.A. Huxurur/ Kpacuogap. Kybanckuit roc.
yH-T, 2014. 112¢. ISBN 978-5-8209-1015-9

4. MeTomrueckre yKa3aHUs 10 OpraHI3aIiin
CaMOCTOSATEILHOI PabOTHL CTYIEHTOB, YIBepPIKICHHEIE
Kade1poil OIITOAIeKTPOHNUKH, IIPOTOKOI No 6

ot «01» mapra 2017r.

IloaroroBka k
MPaKTIUIECKIM
3AHITHSIM

1. Metoaydeckue yka3aHIs 10 OpraHI3alIN
CaMOCTOSTENILHOIN pabOTHI CTY/IEHTOB, YTBEPIKICHHBIE
Kade1poil OIITOAIeKTPOHUKH, IIPOTOKOJ No 6

ot «01» mapta 2017T.

2. lemretoB, A. I'. IIpeoOpa3oBaHme M3MepHTEIbLHbIX
CHUTHAJIOB : YIeOHUK 1 IPAKTUKYM IS aKaIeMUIeCKOro
baxanaBpuata / A. I'. Illeneros, ¥O. H. Jlpsuenko ; mox
pexa. A. I'. ITlerteropa. — M. : M3natensctso IOpaiit, 2017.
— 270 c. — (Cepns : bakanasp. AxageMu4ecKuii Kypc). —
ISBN 978-5-534-01177-7. — Pexaim moctyma : www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-

AEZ3BB53DF58

3. Oropomuuxkos, Y. H. MuxponporieccopHas TeXHHUKa:
BBeJleHIe B cortex-m3 : yueOGHOe rmocodue s By30B / M.
H. Oropomuuxos. — M. : U3patensctBo IOpatir, 2017. —
116¢. — (Cepus : Yausepcuretsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexxym octyma : www.biblio-
online.ru/book/8 B6FE670-B75B-4DAA-B7FF-

3E9AC40DADI10.

Iloaroroeka x
BBITIOJTHEHITIO
JabopaTOPHBIX paboT

1. MeTtomuuaeckue ykazaHUs 1O OpraHU3aIuN
CaMOCTOSTENILHON PabOTHI CTYACHTOB, YTBEPKICHHEIS
kadeZpoil ONITO3NEeKTPOHUKHY, TIPOTOKOT Ne 6

oT «01» mapta 2017r.

2. Meropuueckue peKOMeHJALMY, OIIUCAHUS U 3a/[aHId K
IIPOBEAEHUIO JTAOOPAaTOPHEIX paboT pasMeITeHE! B

3IIeK TPOHHOHN HH(POPMAaITHOHHO-00pa3oBaTeIbHO cpefie
Mopmynsroro JluHammrdeckoro Ooyuenus KyolyY

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

Hepeqeﬂb yqeﬁﬂo-MeTo,quecxoro o0ecreueHHsI JHCITHITIJIHHBI
1o TeMaM IporpaMmMbi AJIH l'lpOpﬂﬁOTlﬂrl TCOPETHYECCKOTI0O MaTepHaJia

No Haumenoranue Ilepeuenp yueOHO-METOAMUECKOrO 0OeCIIeIeHI
B pazzena JWICIIATUIMHEI 110 BBITIOJHEHHIO CaMOCTOSTEILHON paboTEl
L. 1. Kanager, A.B. MHOrosiepHsIe IIpoleccops : yaeOHoe
rocobue / A.B. Kamaues. - Mocksa : VIHTepHeT-
VuusepcureT MHpopmarmonHsix TexHomormi, 2011. - 248
Criela 31U pPOBaHHEBIE

TIPOLIECCOPHI B
CPeNCTBAaxX CBA3ZH

c. - ISBN 978-5-9963-0349-6 [DrextpoHHEI pecype] —
Pexxum moctyma. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.

2. Huxynsckuit 11.E. Ontraeckue mHTepdeiics! 1mpoBbIX
KOMMYTALIMOHHBIX cTaHIM 1 cetn goctyna [Tekct] / M.
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Hyxynsexuii. — M. : Texuocdepa, 2006. — 251 c.

3. Caxaes, A. M. Iludpoprie ycTpoiicTBa 1
MUKPOIIPOLIECCOPHI : yuebHoe rocobue At
akameMmudeckoro baxanaspuara / A. M. Caxues. — 2-¢
u31., nepepab. u gom. — M. : U3gatensctBo FOpatir, 2017.
— 139 ¢. — (Cepus : bakanasp. AxageMIdecKuii Kype). —
ISBN 978-5-534-04946-6. — Pexxum moctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOCEB2EFAE.

[lepenada JaHHBIX U
YIAIEHHOE YITPABIIEHHE
I (POBBIX CHCTEM
MEXIY cOOOMH IO
CTaHJaPTHBIM
HHTepdeiicam

1. Metoaguieckue peKOMeHAAITNN, OIIICAHIS 1 3a/IaHUS K
TIPOBE/ICHUIO JITAOOPATOPHBIX PadOT pa3MeIleHE! B

SJIEK TPOHHOM MH(pOPMAaITOHHO-00pa30BaTeIbHON cpeie
Mopynsaoro Juaammdaeckoro O6yuerns Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropomuukos, Y. H. MuxpomnpolieccopHas TeXHUKA:
BBejleHNe B cortex-m3 : yueOGHOe rmocobue s By3oB / M.
H. Oropomamkos. — M. : Uzpartensctio IOpaiir, 2017. —
116¢. — (Cepus : Yausepcurtets Poccrm). — ISBN 978-5-
534-02380-0. — Pexxaumv moctyma : www.biblio-
online.ru/book/8 B6FE670-B75B-4DAA-B7FF-
3E9AC40DADI10

3. Caxues, A. M. I{udpoprie ycTpoiicTea 1
MIKPOIIPOIIECCOPHI : yaeOHoe mocobue s
akameMuaeckoro dakamaspuata / A. M. CaxHes. — 2-e
u3., nepepab. u gom. — M. : Uzpatensctro FOpatir, 2017.
— 139 c. — (Cepns : bakanasp. AxaieMudecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim moctymia : www.biblio-
online.ru/book/1BE9378D-3F7B-44 A0-A1BC-

79BOC8B2EFAE.

[IpenensHbIE
BO3MOKHOCTH POYTEPOB
Juniper ceprm MX

1. Caxwues, A. M. ITudporie ycTpoiicTBa 1
MUKPOIPOIECCOPHI : yaebHoe nocobue s
akaeMuyaeckoro dakamaspuata / A. M. CaxHes. — 2-e
U3, nepepad. u gor. — M. : UzmatensctBo FOpatir, 2017.
— 139 c. — (Cepns : bakanasp. AxaieMHIecKUi Kypc). —
ISBN 978-5-534-04946-6. — Pexatm goctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44 A0-A1BC-

79BOC8B2EFAE.

2. Huxynbcxuii U.E. Ontigeckue uaTepdeiichl 1mdpoBhIxX

KOMMYTAILIMOHHBIX CTaHIIUU U ceTn goctymna [Tekct] / M.
Huxymisckuit. — M. : Texuocdepa, 2006. - 251 ¢

[Tepemaua u mprueM
JaHHBIX 10 Ethernet
mHrepdeiicy

1. MeTomuteckue peKOMeH Al OTIMCAHIS 1 3aTaHIs K
IIPOBEAEHIIO JTabOpaTOPHEIX paboT pasMelleHb! B

5JIeK TPOHHOM MH(pOPMAITHOHHO-006pa3oBaTeIbHON cpeie
Mopymnssoro JuramMudeckoro O6yuerma KyolyY
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropopmruxos, Y. H. MuxporporieccopHas TeXHIKa:
BBeZleHue B cortex-m3 : yueOHoe 1mocodue st By30B / M.
H. Oropomamxos. — M. : MznatensctBo IOpaitr, 2017. —




116¢. — (Cepns : Yuusepcurets! Poccrmr). — ISBN 978-5-
534-02380-0. — Pexxamv moctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-
3E9AC40DADIO

3. Caxmes, A. M. ITudpoprie ycTpoiicTBa 1
MHKPOIIPOIIECCOPHI : yaeOHoe rocobue A
akageMuaeckoro dakamaspuata / A. M. Caxwes. — 2-e
u3[., nepepad. u gom. — M. : M3gatensctBo FOpatir, 2017.
— 139 c. — (Cepus : Bakanasp. AxageMIdecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim goctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44 A0-A1BC-

79BOCEB2EFAE.

VHTerpupoBaHHas cpejia
paspaborku 1 APM
MIPOLIECCOPOB

1. Oropomaukos, Y. H. MukporporteccopHasi TeXHIKA:
BBejleHIe B cortex-m3 : yaeGHOe mmocodue st By30B / M.
H. Oropomumxos. — M. : U3patensctBo IOpatir, 2017. —
116¢. — (Cepus : Yausepcutets Poccrm). — ISBN 978-5-
534-02380-0. — Pexxamv moctyma : www.biblio-
online.ru/book/8 B6FE670-B75B-4DAA-B7FF-

3ESAC40DADI0

2. Caxues, A. M. I{udpoprie ycTpoiicTea u
MIKPOIIPOIIECCOPHI : yaeOHOe mocobue I
akageMuyeckoro dakamaspuata / A. M. CaxHes. — 2-e
u3., nepepad. u gom. — M. : UzgatensctBo FOpatit, 2017.
— 139 c. — (Cepns : bakanasp. AkafeMuIecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim goctymia : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

BreneHne B padoty ¢
APM apXuTeKTypoit Ha
TIpPHMEPE aTlapaTHO-
MIPOr PAMMHOT'O
KOMIDIEKCa

1.MeTtoauieckie peKOMEH/IAINN, OTIMCAHNS 1 3aJaHUs K
IIPOBE/ICHUIO JTAOOPATOPHBIX PabOT pasMeIleH ! B

3JIeK TPOHHOI MH(POPMAITOHHO-06pa30BaTEILHON cpejie
Mopyneroro Jlurammdeckoro Ooyuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?1d=372

2. Oropomguauxog, M. H. MuxponporieccopHasd TeXHUKA:
BBeJleHUe B cortex-m3 : yaeGHoe 1mocodue Jurst By3oB / W.
H. Oropomauxos. — M. : M3natensctBo IOpaiir, 2017. —
116¢. — (Cepus : Yausepcutetsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexxumm jtocTyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-

3ESAC40DADI0

3. Caxxues, A. M. ITudpossie ycTpoiicTBa 1
MIIKPOIIPOIECCOPHI : yaeOHOe rmocobue I
akameMueckoro dakamaspuata / A. M. Cax#es. — 2-e
m3., nepepad. u gon. — M. : Mzparenscro IOpaiir, 2017.
— 139 c. — (Cepus : Bakanaep. AxageMuuecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexum focTyma : www.biblio-
online.ru/book/1 BE9378D-3F7B-44 A0-A1BC-

79BOC8B2EFAE.
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VYueOHO-MeTOAIMecKHe MaTepHaibl I CaMOCTOATeILHON paboTEl 00y IarOIIIK CSI
M3 WHCla MHBANIWAOB M JIA] C OTFPaHMYEHHBIMH BO3MOMKHOCTIMH 310poBbs (OB3)
IIPefOCTaBILIIOTCS B (opMax, afalTUPOBAHHBIX K OIpaHUYEHISIM KX 3I0POBbI U
BOCIIPUATHS HHPOPMAITIN:

JInst vt ¢ HapyIIeHISIMI 3PeHI:
— B popMe MEKTPOHHOr O JOKYMEHTA IIN B ITeYaTHON (popMe YBeIIIIeHHBIM IIPHU(TOM.

J1g yony ¢ HapyIeHnsIMH cilyXa:
— B pOpMe 3IeKTPOHHOrO JOKYMEHTa IUIN IIedaTHOl (opme.
Jng 5ot ¢ HapyIIeHnsIMI OIIOPHO-IBUTATeILHOIO allllaparTa:
— B popMe 3IeKTPOHHOrO JOKYMEHTa IUIN IIe9aTHO (opme.
JlaHHBIM IepedeHb MOXKET OBITP KOHKPETH3HPOBaH B 3aBUCHMOCTH  OT
KOHTHHT€HTa OOyJIaroIiXcsl.

3. O6pa3oBaTe/ibHbIE€ TEXHOJIOTHH

[Ipu w3ydeHNN AVMCIMIIIMHEI IIPOBOASITCS CIIEIYIONINe BIAB YISOHBIX 3aHSTHI 1
paboT: JeKIuH, NpPaKTHYeCcKUe 3aHsATH, JOMAITHIe 3aJaHus, 3aIluTa J1abopaTOPHBIX
paboT, KOHCYIBTAIIMM C IIperiofaBaTelieM, CaMOCTOSTelIbHas pabora CTyIeHTOB
(M3yUeHNe TeOPeTUHIeCKOro MaTepuana, IIOAr OTOBKA K JTaOOpAaTOPHBIM 3aHITISIM).

Jd npoBeneHMS JIEKIIMOHHBIX M IIPaKTUHYECKHX 3aHATAN HCIOJB3YIOTCA
MYJIbTUMEIUIHEIE CpPEeACTBAa BOCIPOM3BEAECHMUS AKTUBHOIO COJIEPKUMOro (3aHITHI B
MHTepaKTUBHOI QopMe), IIO3BOISIONIETO CTYAEHTY BOCIPHUHHUMATL OCOOSHHOCTH
M3yYaeMOol JUCLIVILIMHEI, UT'PAIOIiie PEeIlarolllyi0 pPojib B IOHUMAaHUU U BOCHPUIATUH, a
TaK ke B (pOPMUPOBAHMI IIPOeCCHOHATBHEIX KOMITETEHITHHA.

IIpu mpoBemeHMM JTaOOPATOPHBEIX pPabOT CTYAEHTHl YACTHYHO TOTOBATCI U
BBITTOTHAIOT YacTh JTAOOPATOPHBIX paboT JoMa, TakK KakK K KaxXIoil paboTe MpHiIaratoTcs
5JIEKTPOHHBIE BEPCUHM paccMaTpUBAEMBIX B KadecTBe IIPHMEPOB IIPOrpaMM, KOTOpEIE
MOTYT OBITh HCIIONB30BAHBI KaK INAOIOHBI JUIS BBIIONHEHWS 3a/laHii, IIO3BOJIIIOT
3HAUUTEIBHO COKOHOMUTH BpeMsd. Bce paboTel cHaOXeHBl HEeOOXOIUMBEIMH I
aJIeKBATHOTO BOCHPUATHSA MWUIOCTPAIMSIMH M 3aJaHUIMU U1 CaMOCTOSTEIbHOTO
BEITONHEHNd. OJHAKO HE MMed alllapaTHBIX CPENCTB OTIAJKH COCTABJIEHHBEIX JIOMa
IIpOrpaMM, CTyJIeHTaM TpeOyeTcs IIPOBOAUTE SKCIIepUMeHTAILHEIE U MCCIIEOBATEILCKIE
3a7jauil B KJIacce CIeNUalIbHBIX AUCIUIUIMH [Ipm mpopegeHny abopaTOpHEIX paboT
CTYAEHTHl IIPUCTYIIAIOT K BBIIIOTHEHMIO 3aJaHUs, B3aUMONEHCTBYS MEXIy COOOH.
IIperiogaBaTens KOHTPOIMPYET XOZ BHIIONHEHUS PaOOTHI KaXIOTO CTy[EHTA. Y TOUHSS
X0l paboThl, U eclIH CTYASHTHl YTO-TO BEIIONHIIOT He IIPABHJILHO, IIPEIlojiaBaTellb
IIOMOTaeT UM IIPEONOJIETh CIIOXKHBIE MOMEHTHI, IIPOBEPAeT JOCTOBEPHOCTD ITOIYIEHHBIX
SKCIIepUMEHTAIBLHBIX Pe3yIbTaTOB.

I[Io m3ygaemoll [AUCLMIDIMHE CTYHEHTAM IIPeJOCTAaBJIAETCA BO3MOXKHOCTD
IIONb30BAThCS  YUeOHO-METONMHYECKHMH  MaTepHalaMd M PeKOMEeHIALIMU

pasMeNIeHHBIMI B HIeKTPOHHON HH(OpMaLIOHHO-00pa3zoBaTeIbHOM cpene MomymHOro
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Humamiraeckoro O6yuenns Ky6I'Y  http://moodle.kubsu.ru/enrol/index.php?id=372 B

pazzene «MUIKPOIIpoIlecCOpHast TeXHIKA B OIITIMECKIIX CHCTeMax CBSI3».

Koncynpraumm OpoBOASTCS pa3 B Mecsll  UIS PasbICHEHUS IIPOOIeMHBIX
MOMEHTOB IIpU CaMOCTOATEIBHOM U3yUeHNI BOIIPOCOB U3y4aeMOM AUCIIIIINHEL.

Taxm obpazom, OCHOBHBIMH 00pa3oBaTEJbHBIMH  TEXHOJOTHSIMH,
HCIIOJIb3YEMBIMH B Y4eOHOM Tipoliecce SIBJSIIOTCSI: MHTEPAKTUBHAs JIGKIMS C
MYJIbTIMeAMIHON CHCTeMON I aK THBHBIM BOBJIEUEHIEM CTYASHTOB B yIeOHBIN Iporiecc;
MHTepaKTUBHBIE MaTepHalbl MH(POPMAIIOHHO 00pazoBaTeIbHOU Cpefsl, TabopaTopHbIe
3AHSTISI — padoTa CTY/IeHTOB B PEXMMAax B3aMOACHCTBUS «IIperiofiaBaTellb — CTYASHT»,
«CTYHEHT — IIPENOfaBaTelb», «CTYAEHT — CTYNEHT». B IIPEIMETHO-OPUEHTHPOBaHHOI
TeXHOJIOTUN OOY4YeHWsSI BBIOpaHa — «TEXHOJOTWS ITOCTAHOBKHU II€»; B JITYHOCTHO-
OPUEHTHPOBAHHON TEXHOJIIOTHMH OOY4YeHUS BHIOpaHa — «TeXHOJOTUS OOyYeHHS Kak
y4eOHOrO  WCCIEOBAaHMS»; caMa  IIeflarorudeckasl  TEeXHOJIOTWS  (PaKTHIeCcK!
3aIpOrpaMMHpOBaHa  yiIeOHO-BOCIIHMTATEeNbHBIM  IIPOIIECCOM B BHAE  CTPOroi
IIOCJIEOBATEIBHOCTY HEHCTBMI C IIPO3PadyHBIM MOHHUTOPHUHIOM IIO BBIIIOJIHEHHBIM
NPakTUYIEeCKUM 3alaHIIM.

Junga Jmn ¢ OorpaHUYeHHBIMH BO3MOXHOCTSIMH  3[IOPOBbS  IIPELyCMOTpPEHa

OpraHm3aniiga KOHchIbTaLlI/Iﬁ C HCIIONB30BaHMEM 3J'IeKTp0HH0171 ITOYTEI.

4. Ol_[eHO‘lele cpeacTea AJid TEKYHIET0 KOHTPOJH YCIIEBAeMOCTH H
l'lpOMe?KyTO‘lHOﬁ arrecranmuM.

B mpomecce mOATOTOBKM K BHIIONHCHHIO 3afaHWil JabopaTOpHEIX paboT,
BEIIIOJTHEHWEM CaMUX 3a/JaHiil U 3alllUTHl IIOCNEMHNX (OPMUPYIOTCS Bce TpebyeMEle
OI'OC u OOIl mgng manparmernus 11.03.02 MHpoxoOMMYHUKAITUOHHEIE TEXHOJIOTHHA U
cucTeMbl cBSI3U (Tpodhiib: "OnTudgecKkre cucTeMbl U ceTu cBsa3u”') komrreteHrpm: [1K-30;
I1K-31, ITK-32.

Texymmuii KOHTPOIL OPraHU30BaH B (pOpMax: MOHUTOPHHIA aKTUBHOCTU CTYAEHTA
B MH(pOPMAITMOHHOH OOpa3oBaTeBHON cpele, 3alluThl  JTAOOpPaTOPHBEIX — PadoT,
BBITIOJTHEHNSI KOHTPOJILHOU paboTHI.

Huxe mpuBoiuTCS IIepedeHsb U IpUMepsl 13 (JOHZA OLeHOIHBIX cpeAcTB. IIomHbil
KOMIUIEKT OIleHOYHBIX cpeacts npusoautcd B POC mucrmmomasl B1.B.J[B.06.01

<<I\/Im<ponpoueccopﬂaﬂ TEXHIKA B OIITHYECKIX CHICTEMAaX CBA3II».

4.1 ®oHa OLeHOYHBIX CPeACTB A MPOBedeHHsI TEKYIero KOHT] 0JIsl.

Donp OLIEHOUHBIX CPEeICTB UL IIPOBEISHII TeKYIIero KOHTPOILI COIEPIKHT:
- KoHTpObHEIE BOIIPOCH! K TabOpaTOpHBIM paboTaM.

IIpumep KOHTPOJIBHBIX BOIPOCOB 110 JA0OPATOPHBIM padoTam
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1. Kak mponcxonut mporiece mepematn mHpopMaliin B OJI0K cxeme BBoJa — BEIBoza?

2. Kakue ocobbre ormrums mexny oudmuorekamu StdPeriph 1 CMSIS?

3. Kax B mukpokontpoiepe STM32F406 ¢popMupyioTcs TaKTOBBIE YaCTOTBHI HITHHBIX
nipeobpazobatenett APB1 u APB2?

4. KakoBO MaKcHMalbHOe W MHIHUMAJbHOE BpeMs cpabaTbIBaHWUS IIPepBIBAHUS IIPU
HCIIONB30BaHMM crucTeMHOro Ttaiimepa B STM32F406 ecmm wactora TakTUPOBAHUS
FSYSCLK =48 MI'11?

5. B uem pazmumita mexay unrepdeiicamu USART u UART?

6. 3auem HeoOxomuMmE! mipu ucnionk3opaHy UART npepeiBanmis 1mo mpruemMy JaHHBIX, a
TaK’ ke IO Iepegadn?

7. Ot uero moxeT TaktupoBatbcst RTC 8 STM-32?

8. Ecm y Bac ects 10-t; 6urneit ALl mocnenopaTenbHOro MpUOIIIKEHIS U OIIOPHOE
Hanpskerne 3 B, Oymyt ma mrymer AL 6omesire 0.003 B?

9. Ecrm BaM Hy»XHO OIUQPOBBIBATE curHal dactoroil f = 5kI'11 ¢ morpermHocTeio 30MB
ripu ortope 1.8B kaxoit n3 ALl BeiGepere 1 mouemy?

10. Yro coboii nmpeacrasinser DMA u B yeM nipenmytiiectsa’?

11. J;ms gero uCronp3yeTcsd cTeK MPOTOKOJIOB Haxoagmuecsa B LWIP?

12. Korpa u 3auem ucnions3yercd otseT «HTTP/1.0 200 OK»?

13. B uem pazamia mexay MII u RMII nmiHo#?

14. Kaxoit pexum pabotei MuxkpokoHtpowiepa ¢ CAN wuHTepdeiicom yHe
HCIIOIb30BaTh U1 IIpOCTyIIuBaHug muHb? [louemy?

15. Ommmure mocieIoBaTeIbHOCT (PYHKITHH ITpreMa faHHble 1o CAN —mure?

16. Ommmure uzmeckuii mHTepdeiic mepenatn gaHHBX Mexry CAN-MoTymsmn?

3anaHus Ha KOHTPOJILHYIO padoTy

Jaoaua Nel

I'paHUIBI IPOU3BOAUTEILHOCTH OOOPYAOBAHMS 3aBHUCAT OT JBYX IIapaMeTpOB:
MaKCUMAaJILHOI CKOPOCTH OOpabOTKHU MAaKeTOB U ITPOITYCKHOM CIIOCOOHOCTH  OydepHoit
ramata. Trio-ummcer poytepa Juniper MX8(0 mmeeT ckopocTts oOpabotku 55 MIiH.
ITaKeTOB B CEKYHAY, a IPOIyckHyIo crocobHocts 70 I'6mr/c. Omnpenemts kakoBa
IIPOITYCKHAS CIIOCOOHOCTh BHIpaXKeHHAsd B ['OHT/C poyTepa, eciu uepe3 Hero OymayT
TUITOTeTHYECKU IIPOXOIUTh TONBKO 96-OalitoBhle makeThl? A ecnu 64-x OaliTOBEHIE
nakeTsl? (Pacuér BecTH ¢ yu&TOM, TOro, YTO IIaKeTH ethernet, clemoBaTeNbHO K HUM
HY>KHO IpubaBiaTh ethernet-zaronopox 1o 38 Gafir.)

3aoaua Ne2

Hapucyiite O10K-cXeMbI ITOSCHAIOIIE KaK OTHOCITCS APYT K APYTY CleIyIOIIe
KJIIOueBbIe KOMITOHEHTHI poyTepos ceprt MX ¢upmer Juniper: PFE, FPC, DPC, MPC,
MIC, PIC, SCB, RE, Trio-uuricer.



3aoaua Ne3

B poyrep MX240 ¢upmst Juniper Bcranens: gse SCB u mse MPC-3D-16XGE-
SFPP. Kakoso xommaectBo Plane (ruisiinoB) B sToMm cirydae? A ecnu omxny SCB 3amenuTs
Ha MPC?

3aoaua Nod

Brl ucnonssyere tatimep cuéramk (TCNT1) muxpoxonTpomiepa Attiny2313 u
BKJIFOUMIIM IIPephIBaHKE IO HeperonHeHnio. Kakoe 3HaueHIs HeoOXOIUMO BHICTABUTE B
peructp TCNT1 mnsa BeizoBa (PyHKIMM NIPEepHIBAHIS II0 IEPEIOIHEHHIIO Yepe3 HUeThIpe
CeKYH/IbI, eCIl TaKTHPOBaHMe MUKPOKOHTPOJUIEPAa BEAETCS OT BHEUIHero KBaplIeBOTO
pesoHatopa 16MIT, mpu stom o3 Our CKDIVS samporpammupoBaH, a
TCCRI1B=0x04 (Timer/Counter) BricTaBieH Ha clkl/O/256 (From prescaler).

3aoaua Ne5

ITo UART wunTepdeiicy nepuoatieck IPUHIMAaeTCsI CUTHANI OQHOOANTHOrO Kozia
0x4b. 3apucyiiTe BpeMeHHYIO aUarpaMMy IIPUHIMAaeMOro CHUTHala, eCIi Ilepemada
Benéres ¢ mapamerpamu 9600/8-N-1.

3aoaua Ne6

[To UART wunTepdeiicy neproamdecku MPUHUMAETCS CUTHANI OHOOATHOroO Koia
Ox4b. 3apucyliTe BpeMeHHYIO auUarpaMMy HIPMHMUMAEMOrO CHTHajla, ecId Ilepefada
BenéTcs ¢ mapameTpamu 19200/8-N-1.

3aoaya Ne7

C WK-mmynbra ymOpaBlieHWS HEKOTOPOH (UPMBI B COOTBETCTBUM C TPYIIION
cragmaptoB IrDA curnan npurmmaerca TSOP4836. 3apucoBath B CUTHANIA C BEIXO/IA
TSOP, ecrmt ¢ mysibTa nepefgaérTcs 3HAUYEHUE AAHHBIX PaBHOE 57 COOTBETCTBYIOIIEE
HaKATHIO OHOM KHONKM, a (UpMa WCIIONb3yeT OMHOOAUTOBYIO HE PACIHIMPEHHYIO
aJpecalliio COOTBETCTBYIONIYIO 3HaueHmo 230 (3HaueHMS YKa3aHbl B JIECITUIHOU
CHUCTeMe CUHCIIeHIS ).

Jaoaua No8

Bel permm ucnonb3oBath 24-x OwTHBIA curma-menbTa ALl AD7190 mns
ommppoBKH aHamoroporo curHaita. CoOcTBeHHEIE ITyMEI ITpeoOpazoBanmsa Allll He
IIPEBBIIAIOT BOCBMH MIJIQIIHNX paspsaaoB. 1Ipu 3ToM HIyMEI HCIIONB3YEMOrO OIIOPHOIO
HCTOYHUKA IMTAaHUI HOMUHAIOM Tpu BonbTa coctapistoT 30 mukpo BoisT. Onpenemte
aOCONIIOTHYIO IOTPEITHOCTh SAMHIYHOrO IIPeoOpasoBaHms MIPH M3MEPEHIHN HaIIpSKEeHNT
¢ koHTposbHOH Touku 1,500001 BonsTa.

Jaoaua No9

Brl ucnompayete 12-tu paspamusii AL PesymsTaT onudgpoBKM aHAJIOTOBOTO
otcuéra Bel oToOpaxaere Ha KK crmBombpHOM iciuiee. B mmpoekTe Aig pacuéra ypoBHS
M3MepSAeMOro HalpshKeHIs BaMmu ObUIO yKa3aHO 3HAYEHNE OIIOPHOro HampsokeHus 1.8
BonbTa. OJHAKO, HCTOYHUK OIIOPHOIO HAIpS)KeHMUI BBINAET HampsxeHue 1.87521
BompTa. KakoBo HcTHHHOE 3HAUeHME M3MEPSIEMOrO HaIIpPsSXKEHNS, €cli B pe3ysbTare
royunBIIerocs rpeodpazoBanus Ha KK pucriiee otoOpaxkaercs sHaueHue (,28796
BomsT.

3aoaua Nel0

Bel HamepeBaeTech MCIIONL30BAaTH CHUCTEMHEBIN TaliMep MUKPOKOHTpOIUIEPa
STM32F406. Ilogxmowms 6ubmioreky StdPeriph, B HacTpofikax mnpoekTa 3HaueHUe
SystemCoreClock BbicTaBmm paBHBIM 96MITI. Kakoe 3HaweHHe HYXHO yKaszaThb B
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SysTick_Config(=?), urober BB3OoB ¢yaximu npepeBanms  SysTick_Handler
ocytecTBiLIcsa kaxkasie 200 MIIITHCEKYH.
3aoaua Nell

Bel cobupaerech mpm mnomomu ImMppPOaHAIOrOBOrO IpeobpasoBaTels B
MukpokorTposviepe STM32F4 renepupoBaTh CHHYCOMAANBHBIN CUTHAN aMIUIUTYAON 1
BombT 1 wactoToit 8xI'11 Ha BeIBoAHON HOXKe PA4. J[ng wero ucnombayete cBsi3b DMA u
DAC (mepssiit mogyms LTAII), a Takke omuH u3 cucTeMHBIX TaiiMmepoB. Jlamuere B DAC
IUKJIMYIeCK IepechUtatoTcs 13 16-tu agpecHoro Oydepa: T.e. MUKIMYIECKH MeEHSIeM
agpec NaHHBIX B Oydepe, yBenmduBas ero Ha eMUHUITY KaKABI pa3 IIPH YCIeIIHOM
nepenaun 13 DMA B DAC mno cpabaThIBaHIIO CHUCTeMHOro Taiimepa. Kakoil AOIKeH
OBITh BBICTABJIEH IIepHOJl CpalaTBIBAHUS CHUCTEMHOrO TaiiMepa €cClM dYacToTa
TaKTUPOBAHM MUKpoKoHTposuiepa 48MI 1. Kakne 3HaueHns qomwkeH comepkaTtek Oydep,
eCJI MakCUMaIbHOe 3Ha4ueHNe HanpsokeHnsa Ha Beixoje [[ALI pasro 3 Bonmpram.

4.2 @oHa OLEHOYHBIX CpeACTB /ISl TIPOBeJeHUs TMPOMEKYTOUYHOH
ATTeCTALIHH.

(I)OH,I[ OLICHOYHEBIX CpPeAcTE A IIPOBCJCHIA HpOMeXCYTOIHIOﬁ aTTeCTalmn
COACPAIT KOHTPOJIBHEBIE BOIIPOCHL M IIPAKTHYECKHNE 3aJaHid B BHJE 331449 BEIHOCHMEIC
AJIEL OITEHMBAHIA OKOHYATEBHBIX PE3YIIBTATOR O6yT-IeHI/I$I 110 AW CITUIIIIITHE.

Bonpock! 1 npuMepbI THIIOBBIX NMPAKTHYECKHX 3aaHHIi, BBIHOCHMbIe HA 3a4eT B 8-
M ceMecTpe Mo JAHCHHUILUIMHe «MmHKpomnponeccopHasi TeXHHKAa a ONTHYECKHX
cHCTeMAaX CBsSI3W» JUII HarnpabieHusa noarotopku: 11.03.02 MudboxoMMyHUKAITOHHBIE
TEXHOJIOTMU W CUCTeMBI cBA3u, Npodmis "OnruuecKkre CUCTEMBI U CETH CBI3H”
(IpoMeXKyTOouHAad aTTecTallid MOXKeT ObITh BBICTABJIEHA IO Pe3yJIbTaTaM YCIIeNHOTO
BBIIIOJIHEHUS 3aJIaHiid  J1abOpaTOPHBEIX paboT ¢ y4eToM aKTUBHOCTH CTYAeHTa Ha
MPAaKTUIECKUX 3aHITUAX U TTOCEIeHIS JIeKITHiA)

1. OObsicHHUTE KaKk OTHOCITCA APYT K JAPYIY CIeIyIoIue KIFOYeBbIe KOMIIOHEHTEI
poytepor cepun MX ¢upmer Juniper: PFE, FPC, DPC, MPC, MIC, PIC, SCB, RE,
Trio-ummcet. HapucyliTe O10K-cXeMbl ITOSCHIIONTNE X B3auMO/lelicTBIe.

2. Jlaitte onpenenenue nouatiro Plane (toisiie) B poyTtepax cepuut MX dupmer Juniper.

3. Iloscuure pabGory SDH wMymbpTHIDIeKcOpa Ha IIpUMepe CTPYKTYPHOH CXEMBI ¢
ncrionb3oBaHuem mukpocxeM Intel 1.XT6251, 1.XT344, LXT6155, LXT6282 Ha
rtate MarmpoB 21E1L.

4. Onmmure OCHOBHBIE alllapaTHble OTIMYAsS IIPU BHIIONHEHUN MapIIpyTH3aTOpaMU
ceonx (ynkimii Mexny wiargopmamu Cisco 7200 u Juniper cepunm MX. ITouemy
IIPY  YBEJIMYEHWM KOJWYecTBa HacTpauBaeMbIX (IUIBTPOB JUII  OTCEUEeHUS
HexernarensHoro Tpaguka B Cisco 7200 cepmm pesko yMeHBIIAeTCS IIPOITYCKHAS
criocobHocTs, a B cepruu 7600 Cisco u 8 MX ceprm Juniper — He yMeHbIIaeTcs.

5. Ommmure cXeMbl M 3Talbl IIPOrPaMMUPOBAaHUS MHKpOKoHTpornepos STM32F4.
Kaxue ocobrie ormimng mexay oubmorexamu StdPeriph u CMSIS?

6. Uro coboii mpencrangser DMA wu g wero Impolieccop BBOJA-BBIBOZA
nojmepxuBaeT pexxuM DMA, u 1 gero mpruMeHseTcs pexxuM IPIMOro JOCTyIIa K
rmamat DMA?



7. IllpepeIBaHIS MHKPOKOHTpOJUIepa U IS 4ero NpuMeHIroTcs. OCHOBHbIE HMCTOYHIKI
npepbiBaHmii. OuepemHOCTs 0OpaOOTKH HpephIBaHMII NpPHU  BORHUKHOBEHUH
HEeCKOJIbKIIX IIPephIBAHIII OTHOBPEeMEeHHO.

8. Ilpemmazmauenme wmmkpokoHTpormaepa ENC28J60. HWurepdeiic conpsoxeHns.
AnropurMm ymopasnenns mukpokoHTpoinepom ENC28J60. Ilepemawa maHHBIX OT
ENC28J60 o ethernet-umrepdeiicy.

9. Ilporokon UDP. Crpykrypa UDP-geitrarpamMmMel 1 npegHasHadeHue Ioneil. Kaxoit
dopmar MMEIOT JaHHBIe, ITOoTydaeMble MUKPOKOHTpoJuIepoM oT ethernet-urmra mpu
npuéme aaHHbIX 110 npotokory UDP? Otmrane nporokonra UDP ot TCP mpoTokona,
IIPeNMYIIeCcTBa 1 HeIOCTaTKU.

10. Iloprer BBOma-BhIBOma oOmmero HaszHaueHus GPIO. Kak npomcxomur mporiecc
repefau WHQpoOpManmy B OJOK cXeMe BBOAAa — BBIBOAA MHKPOKOHTpPOJUIEpa

STM32Fxxx?

3aoaua Nel

['paBUITEI IPOM3BOMUTEILHOCTA OOOPYAOBAHNSI 3aBHCIAT OT JBYX IIapaMeTpOB:
MaKCUMAaJILHOI CKOPOCTH 00pabOTKY MAaKeTOB U ITPOITYCKHOM cIocOOHOCTH  OydepHoi
namstu. Trio-umrcer poyrepa Juniper MX80 mmeeT ckopocth obpabotku 55 MIH.
IIAKeTOB B CEKYHy, a MPOIycKHyIo criocobHocts 70 1'0mr/c. OmpememmTs Kakopa
IIPOITyCKHAsl CIIOCOOHOCTh BBIpakeHHas B 1OWT/c poyTepa, eciH dYepe3 Hero OymayT
THUIIOTETUYECKU IIPOXOAUTh TONBKO 96-OaliToBhle makeThl! A ecnu 64-x OGaifToBBIE
nakeTel? (Pacuér Bectu ¢ yué€rom, TOro, 4ro makeTel ethernet, cieoBaTeIbHO K HUM
HYXHO ImpubaBiaTh ethernet-3aromoBok 1o 38 Gaiit.)

3aoaua No2

B poyrep MX240 ¢upmsr Juniper Bcrapnens ase SCB u nse MPC-3D-16XGE-
SFPP. Kakoso xonudectso Plane (113iiHOB) B 3TOM cirydae? A eciu ogay SCB 3aMmeHUTH
Ha MPC?

3aoaua Ne3

Bel permm ucnonbioBatk 24-x OuTHBEIA curma-fensTa ALl AD7190 mis
OoIU(POBKH aHAIOroBOro curHana. CoOcTBeHHEIe ITyMEI IIpeoOpazopanma AllIl e
MIPEBHIIAIOT BOCBMH MIAAIINAX Pa3psSaoB. [Ipu 3TOM ITYMBI HCIIONB3YEMOTO OIOPHOTO
HMCTOYHMKA MUTAHUSI HOMUHaNIOM Tpu BonbTa coctarmustoT 30 mukpo BoasT. Onpenemite
abGCOIOTHYIO TIOTPENTHOCTh SUHIYHOrO MpeoOpa3oBaHus IIPU M3MEPEHIH HAIPSHKEHUST
¢ xoHTposbHo Touku 1,500001 BonsTa.

3aoaua Ned

Bel HaMepeBaeTech WCIIONH30BAThH CHUCTEMHBIN TaliMep MUKPOKOHTpOJUIEpa
STM32F406. Ilogxmouns 6udmiorexy StdPeriph, B HacTpoiikax HpoekTa 3HadeHHe
SystemCoreClock=SYSCLK. Kaxoe 3mauenne myx#Ho ykazats B SysTick_Config(=?),
M, Npi, P, uto6er Be1zoB dynximm mpepsiBanusg SysTick_Handler ocymiectmancs
xaxeie 200 MuicexkyHz,

3aoaua Ne5

Ber cobupaerece mnpu Iomomu Im(pPOaHATIOrOBOrO IpeodpaszoBaTels B
MukpoxoHTposuepe STM32F4 renepuposaTh CHHYCOMAANbHBIN CUTHAT aMILIATYION 1
BomeT 1 wacroroii 8xI'11 Ha BeIBOIHONM HOXKe PA4. J[ng gero ucromb3yete cea3s DMA u
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DAC (mepssiit monyms LIAIT), a Takke oguH U3 cHCTeMHBIX TaiimepoB. [lamubie B DAC
IUKIMYeCKH Iepeckinaiorcs u3 16-tm ampecHoro Oydepa: T.e. LUKIMIECKH MeHSIeM
ampec HaHHBIX B Oydepe, yBemmumBas ero Ha eIUMHUILY KaXKOBI pa3 IpHU YCIIEIIHON
nepenaun 13 DMA B DAC no cpabaTeiBaHmio cucteMHoro tatimepa. Kakum pomkeH
OBITH BBICTABJIEH IIepUO (IlepeMeHHas) cpabaThIBaHII CHCTEMHOrO TaliMepa eciml IIpejl
oequTeNlb paBeH emuHuile, dactora APBI mumbl MukpokoHTpomnepa paBHa 48 MI.
Kakne 3HaueHns JOIKeH cofepkaTh Oydep, ecim MaKCUMalbHOe 3HAUeHIe HaIIPSKSHILT
Ha Beixoze [TAII pasuo 3 BonpTam.

Or1eHOUYHbIE CPEICTBA JIUISI MHBAIIIOB U JIMII C OrPAaHIYEHHBIMI BO3MOKHOCTIMU
3OPOBbS.  BRIOMPAIOTCA C VUY€TOM HX  MHAUBUAYAIBHBIX  I[ICHXO(PU3NYIECKIX
0coOeHHOCTe}A.

— IpU HeOOXOMMMOCTU MHBAIIIAM U JIAIAM C OrPaHIMYEHHBIMU BO3MOIKHOCTSIMU
37IOPOBbSI TIPETOCTABIIAETCS OIOJIHUTEIBHOE BPeMS [T [IOATOTOBKH OTBETA;

— IIPU TIPOBEIEHUH IIPOITeTyPhI OIEHNBAHIS Pe3yILTATOB O0YUeHN MHBAIIIOB U
JIIT C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3[I0POBBS IIPEIyCMAaTPUBAETCS UCIIOIb30BAHIE
TEXHUMIECKIX CPEICTB, HEOOXOMMMBIX UM B CBA3M C WX WHIUBUAYAIbHBIMU
OCODEHHOCTSIIMU,

— OpU HEOOXOIAMMOCTH T OOYYAIOIIXCS ¢ OrPAaHMYEHHBIMU BO3MOKHOCTSIMU
37IOPOBbSI M MHBAJM/IOB TIPOITeypa OIEHNBAHIA Pe3yIbTaTOB OOYUIEHNS 110 IUCIATUIIHE
MOYET IPOBOJIUTHCS B HECKOJIBKO 3TAIlOB.

[Iportemypa OlleHMBaHWS pPe3yJbTaTOB OOyUeHMI WHBAIMAZAOB U JHI[ C
OrpaHITIeHHBIMUA BO3MOYKHOCTSIMU 3I0POBBA IO JICIMIUIMHE (MOJYIIEO) TIPEIyCMAaTPIUBAET
mpeocTapieHre nHpopMarpm B GopMax, aJarTUPOBAHHBIX K OrPAHIUEHISIM HX 30POBBS
U BOCIIPHSITILS MH(DOPMALIVIL:

JIo1a TUIT ¢ HapYIIEHUAMU 3PEHUS:

— B ITle4aTHO (popMe YBeMIEeHHBIM IIPUQTOM,

— B OpMe MEKTPOHHOTO TOKYMEHTA.

JIo1a TUIT ¢ HapyIeHUIMU CITyXa:

— B IIeYaTHOI1 opMe,

— B GopMe SIEKTPOHHOTO TOKYMEHTA.

JI71g TUIT ¢ HApYIIIEHUIMU OIMOPHO-IBUTATEHHOIO arapaTa:

— B IIeYaTHOI1 opMe,

— B OpMe BIEKTPOHHOTO JTIOKYMEHTA.

JlaHHBI TepedeHh MOXET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTH  OT
KOHTHHI€HTa OOYIaroIIXCs.

5. IlepeueHr OCHOBHOHl ¥ JIONMOJHHUTEJbHOII Y4YeOHOH JHTepaTYpBHI,
HeOoOXO0ANMOH /LISl OCBOEHHS JUCIIHILTHHBI (MO TyJIs1).

5.1 OcHoBHas1 TUTepaTypa:

1. Oroponnukos, M. H. MuxporpolieccopHas TeXHIKA: BBeJleHue B cortex-m3 : yaeGHOe
rtocobue g By3os / M. H. Oropomgamkos. — M. : Mzparenscto Opaiit, 2017. — 116¢. —
(Cepma : YauepcurteTsl Poccnn). — ISBN 978-5-534-02380-0. — Pexxamv gocTyra :
www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DADI10.




2. Caxmues, A. M. ITu¢dposrie ycTpoiicTBa 1 MUKPOIIPOLIECCOPEI : yieOHOe rmocobue s
akagemudeckoro Gakanappmarta / A. M. Caxues. — 2-e uzf., nepepad. u gorm. — M. :
W3patemsctBo IOpatit, 2017. — 139 c. — (Cepus : bakanaBp. Axagemmdeckuil Kypc). —
ISBN 978-5-534-04946-6. — Pexxum moctyna : www.biblio-online.ru/book/1BE9378D-
3F7B-44A0-A1BC-79BOC8B2EFAE.

3. Xapros B.S. Muxpormporieccopaslie cucteMs! [Tekcr] : yueGHoe mocobue a1t
ctyneHToB By30B / B. S. Xapros. - M. : Axagemns, 2010. - 351 c.

4. Kamauer, A.B. MHorosaepHsle poreccopsl : yaeOHoe rmocodue / A.B. Kamaues. -
Mocksa : MutepreT-YHuBepcuteT Mupopmanmonnsrx Texunomoruii, 2011. - 248 c. -
ISBN 978-5-9963-0349-6 [OnextponnEIii pecype] — Pexxamv goctyma. - URL:
http://biblioclub.ru/index.php?page=book &id=233103.

JImst  OCBOEHMS [MCLIMIUIMHBI WHBAIMIAMA ¥ JIMI[@MH C OrPaHMYeHHBIMI
BO3MOJKHOCTSIMU 3/IOPOBbSI MMEIOTCS H3IaHHSI B SIEKTPOHHOM BHJE B SIEKTPOHHO-
6ubamoTedHpIX cucTteMax «Jlaup» m «HOpaiiT».

5.2 /lonoiHMT e/IbHAS JIUTEPATYpA:

1. lerretoB, A. I'. IlpeobpazoBanue W3MEpPUTENLHBIX CUTHAJIOB @ YIEOHUK U ITPaKTUKYM
s akageMudeckoro 6akanaspuata / A. I'. Il{enreros, ¥O. H. JIpsuenxko ; mox pen. A. T.
IMMennetoBa. — M. : MzpgaremsctBo IOpaiit, 2017. — 270 c. — (Cepus : bakamasp.
Axapemraeckuii kypc). — ISBN 978-5-534-01177-7. — Pexxum moctyma : www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-AE883BB53DF58

2. Bepmn, A H. OcHoBHble npoTokoibl VHTepHeT : yaebHoe mocobue / A.H. beprmn. —
Mocksa : WaTepHet-YHuBepcuteT MHbopmarmonnsix Texnonormit, 2008. — 504 c. :. —
ISBN 978-5-94774-884-0 ; To xe [Omnextpomnsif pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232986

3. Hopuxkos 1O. B. OcHoBBI Mukporiporieccopaoii Texauku [ Tekct] : yuebHoe mocobue /
IO. B. HoBuxkog, I1. K. Cxopoboratos. — 3-e u3., uctp. — M. : VIHTepHeT-YHUBepcuTeT
HNudopmarmonnsrx Texuomoruit : BMHOM. Jlabopatopug 3uanuit, 2006. - 357 c.

4. MuxporpolieccopHasd TeXHUKa B OINTHMYECKUX TeleKOMMYHHUKAITMOHHEIX CHCTeMax:
naboparopusiii mpakTukyM. / [Dmotmmm MUIT., A.C. Jleruenko, H.A. SlkoBenko, B.A.
Huxutun/ Kpacuomap. Kybanckuii roc. yH-T, 2014, 112¢. ISBN 978-5-8209-1015-9

5. Huxymsckuit YLE. Ontudeckue nHTepgeiich IMPPOBEIX KOMMYTAITMOHHBIX CTAHITHHA 1
cetn moctyma [ Texcr] / V1. Huxynbckuii. — M. : Texuocdepa, 2006. - 251 c

6. CvupHOB, 1O.A. OCHOBHI MHKPOSTEKTPOHUKH H MUKPOIIPOIIECCOPHOM TEXHUKH

[ OnextponmnsIii pecype] : yued. mocobue / 1O.A. Cuupraos, C.B. Coxomnos, E.B. Turtos. —
OnexTpoH. gaH. — CankT-IleTepOypr : Jlaus, 2013. — 496 c. — Pexxum poctyma:
https://e.lanbook.com/book/12948.

6. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJNeKOMMYHHKAIIHOHHOI ceTH
«/IHTepHeT», HEOOXOXMMBIX JUIsI OCBOeHHS JUCIUILIHHBI (MOXYJIsI).

1. OnexTporHas MHMOPMAITIOHHO-00pasoBaTeNnbHas cpena MomymHoro JIHmHaMIecKoro
O6yuenns Ky6l'Y — pasgen «MuKporporeccopHas TeXHUKA B ONTHYECKUIX CHCTeMax
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cBs3» 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
[OnexTponnbIit pecypc] :http://www.st.com/st-web-ui/static/active/en/resource/
technical/document/ reference_manual/ DM00031020.pdf?s_searchtype=keyword

3. OnexTponHo-6ubanoreunas cuctema JIAHB: https://e.lanbook.com

4. BrexTponHas 6ubmioteka 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
/td/5d/64/ct/7c¢/38/4¢/30/DM0O0036052.pdf/files/DM00036052.pdf/jcr:content/translation
s/en.DM00036052.pdf

7. MeToanieckue YKa3aHuUsl Iisi 00y YAIONIHX CH 10 OCBOEHHIO JHCIHILIHHBI (MO/TYJIs).

Jlekmmst sBISeTCS ONHOM 13 (POpM M3YUeHHMS TeOpPeTHHYecKOro MaTepuana IIo
IUCIMILIMHe. B Xoje IJeKIMOHHOTO Kypca IPOBOAUTCS H3JIOKeHHEe COBPEMEHHBIX
HAayJHBIX [TOAXOOB U Teopwil. B TeTpaay U KOHCIEKTHPOBAHMS JISKIWI HeOOXOMIMO
MMeTh IIONI4, TZie IO XOAY KOHCIEKTHPOBAHMS JENAaloTCS HEeOOXOIMMEIE ITOMETKH.
3armic JODKHBI OBITH W30MpATeIbHBIME, IIOJTHOCTBIO CIEQYeT 3alliCEIBaTh TOJBKO
omnpezeneHnsd. B KOHCIeKTe NPUMEHSIOT COKpallleHHe CJIOB, YTO YCKOpPSeT 3aIllCh.
Borpockl, BO3HUKAOIINE B XOZe JISKINH, PEKOMEH/TyeTCS 3alliChIBAaTh Ha ITONSIX U IIOCe
OKOHYaHWA JIeKITMM OOpaTUThCS 3a pPasbICHEHHEM K IIperofaBaTermo. HeobOxommmo
AKTHIBHO paboTaTh C KOHCIIEKTOM JICKIWIH: ITOCIIe OKOHYAHWS JIeKIINH PeKOMEHIYyeTCs
IepeunTaTh CBOM 3aIlCH, BHECTH IIOIPABKY U TOIOIHEHU .

OnmHUM U3 OCHOBHBIX BHJIOB JIe4TEILHOCTH CTY/IEHTA SBIISETCS CaMOCTOjITeNbHAS
paboTa, KOTOpas BKJIOUAeT B ceOs M3yUeHHe JIeKIMOHHOTO MaTephana, YIeOHUKOB U
YUIeOHBIX TTOCOOUH, TTOJITOTOBKY K BBIIOJIHEHHIO JTa0OPATOPHBIX padoT.

MeToamka  caMOCTOSTENIBHOM  palOOTBIl  IIPEeABAPUTENEHO  Pa3zbICHICTCH
IperofiaBarteieM U B IIOCIEAYIOMIEM MOXKeT YTOUHITBHCS C YU4eTOM WH/MBUIYaIBHBIX
ocoOeHHOCTell  CTYJIeHTOB (pexoMeHIaII ~ pasMelleHHl B BIIEKTPOHHOM
nH(pOPMAIMOHHO-00pa3oBaTebHON cpefe MonympHoro JluHammdeckoro OOydueHUs
Kyol'Y — pazgen «MukpoliporeccopHasd TeXHHKA B ONTHYECKHX CHCTeMax CRBS3H»
http://moodle.kubsu.ru/enrol/index.php?id=372). BpemMd u MecTO CcaMOCTOITEILHOU
paboTHl BEIOMPAIOTCS CTYHAEHTaMU IO CBOEMY YCMOTPEHHIO C YHIeTOM PeKOMEHIAITHA
IperiofaBaTelId B BHUAE IUIAHA CaMOCTOSTENBHON paboThl cTyneHTa. llmaHmpopaHme
BpEMEHN Ha CaMOCTOSTENbHYIO paboTy, HeoOXOMMMOro Ha W3ydYeHHe HaCTOSIIeH
OUCITUIUIMHBI, CTyAeHTaM JIydIle Bcero OCYINEecTBJIITh Ha BeCch CeMecTp,
IpegycMaTpuBasg IIPU STOM peryjpHOe IIOBTOpeHHe IIPOHAeHHOro Marepuaa.
CamocTogTenpHyI0 paboTy Haa [JUCIMIUIMHON clegyeT HauMHATE C H3yYeHUd
IIPOrpaMMBbl, KOTOPas CONEPKUT OCHOBHBIE TPeOOBAHMS K 3SHAHUIM, YMEHIIM 1 HaBBIKAM
obyuaembIx. O6g3aTeNIbHO CIefyeT BCIOMHUTh PeKOMEHIAIIN IIperiofiaBaTels, JaHHbIe
B XOZle YCTAHOBOYHBIX 3aHATHI. 3aTeM cClefAyeT IPHCTYIIaTb K HM3YYEHHIO OTHENBHBIX
PasfesioB U TeM B IIOPSIKe, IIPeayCMOTPEHHOM IIPOrpaMMOit.
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ITomyumB mpencTaBieHe 00 OCHOBHOM COIEPIKAHMN pa3fiesia, TeMbl, HeOOXOIUMO
M3YyIUTh MaTepual II0 TeMe, M3TOXKeHHBI B yueOHmke. llemecoobpasHO cOCTaBUTH
KpPaTKIi KOHCIIeKT IUIM CXeMy, OTOOPaKaroIIyIO0 CMBICI M CBSI3M OCHOBHBIX ITOHSTUI
OAHHOTO paszlena U BKIOYEHHBIX B Hero TeM. OOs3aTenbHO cleayeT 3alllChIBaTh
BO3HIKIIINE BOIIPOCH], Ha KOTOPHIe He YIalIOCh OTBETUTH CAMOCTOSITEILHO.

HeobxomMo M3yUNTh CIICOK PEeKOMEHIOBAHHON OCHOBHOI U JOIOIHUTEIHHOM
JIUTepaTyphbl 1 YOSIUTHCS B €6 HAIMYAN B JITIHOM ITOJIB30BAHUN WIN B IIOAPA3IEISHISIX
Oubmmorekn B OyMa’XHOM IUIM OBJIEKTPOHHOM BHAe. BCIO OCHOBHYIO YUeOHYIO
JIUTepaTypy JKellaTeJIbHO H3ydaTh C COCTAaBJIeHMeM KOHCIIeKTa. UTeHue JUTepaTypel, He
CONPOBOJKAAaeMOe KOHCIIeKTHPOBaHMEeM, Majlo pe3yiabTaTuBHO. llenp HamicaHus
KOHCIIeKTa 10 AWCHWIIINHE — cPOPMUPOBATH HABBIKHM IO IIOUCKY, OTOOpPY, aHAIM3Y U
dopMymIpoBaHMIO YUeOHOro MaTepuaia. OTHM HaBBIKM 0OS3aTeNbHBI UL JTFOO0ro
CIIELMAJIICTa C BBICIIMM OOpa30BaHMEM HE3aBUCHMO OT BHIOPDAHHOTrO HAIIpaBJIEHUS.
Harmcanre KoHCIIEKTa JOMKHO OBITh TBOPYECKUM — HYJKHO He IIepeIICHIBATE TeKCT U3
HMCTOYHNKOB, HO IIBITATBCA KPaTKO M3/IaraTh CBOMMU CIIOBAMH COjiepiKaHUe OTBeTa, IIpU
5TOM MAaKCHUMAJILHO €r0 CTPYKTYPUPYS U HCIOJb3YS CHMBOJEI M YCIIOBHBIE OOO3HAYCHMS.
Kormposanme 1 3ay-mBaHie HEOCMBICIIEHHOTO TeKCTa TPYZIOSMKO U 110 OONBIIIOMY CUeTY
He UMeeT IIO3HABATeILHOI M IIPaKTHYecKOl ITeHHOCTH. [Ipu paboTe HaJ KOHCIIEKTOM
00f3aTeNbHO BBISBILIFOTCS M OTMEUAIOTCS TPYAHBIE I CaMOCTOSTEHLHOTO W3yYeHMS
BOIIPOCHI, ¢ KOTOPHIMHM YMECTHO OOPaTHTHCS K IIPEIIOIaBaTeIiO IIPY ITOCEIIeHUH 3aHITHHA
U KOHCYJIbTaIMiA, OO0 B MHMBUAYAILHOM mopsake. [Ipu ureHrm y4eOHOI U HaydIHON
JIUTePaTypbl HEOOXOAMMO BCEr/la CIeINUTh 32 TOYHBIM U IIOJHBIM ITOHUMAHUEM 3HAYCHIS
TEPMUHOB U COJIepXkKaHUS IIOHIATUN, HUCIIONB3YEeMBIX B TeKcTe. Beersia ciemyeT yTOuHSITE
3HAYEHNS I10 CIIOBAPSIM WIIN SHITKJIONEIIIM, IIPU HeOOX OIMMOCTH 3aITiCHIBATD.

K nmaboparopHeimM paboram  cilegyeT IIOATOTOBUTLCS — IMpPeIBAPUTENLHO,
O3HAKOMUBIIIICh C KPaTKoil HO crieruduyeckoil Teopueil pasmerieHHoil B Cpeme
MopymsHOro JMHaMUIeCKOro OOyueHns Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372, mapoms 3amucu pgocTynma B paszjen
JTUCITUILIMHEL «MUKpOIpoleccopHas TEXHUKA B OINTUYECKUX CHCTEMax CBI3M» BBIIAETCH
Ha IIepBOM 3aHATHU. PekoMmeHyeTcsd O3HAaKOMUTHCS 3apaHee U C METOIUYECKHUMU
PEKOMEHIAIMAMU II0 IIPOBEJICHUIO COOTBETCTBYIOIIEHl JabopaTopHOM paboTel, W B
cIydae HeoOXOIMMOCTH ITPOBECTH IIPeIBAPUTEIFHEIE PACIETHI U ITPUT OTOBJICHIIS.

HemocpencTBeHHad IIOATOTOBKA K 3adeTy OCYIIECTBIIIETCS IIO0 BOIIPOCAM,
IIpeICTABIIEHHEIM B JaHHOH ydIeOHOI IporpamMMe JUCITHILIMHEL U 3a7adaM. |IaTeIbHO
m3yauTe (pOPMYNHPOBKY KaXKIOTO BOIPOCA, BHUKHHUTE B €ro CyTh, COCTaBbTe ILTaH
OTBETa, TaK Kak 3adeT cHaéTcsd B YCTHOH (opMe B XOAe AMaiora IIperojiaBaTels co
CTYZAEHTOM.

B ocBoeHMM AUCHMILUIMHBI WHBAIWAAMM M JMIIAMU C OrPaHUYeHHBIMH
BOBMOJKHOCTSMH 3[IOPOBBS IIPEAYCMOTPEHBl HHIMBUyallbHBIE KOHCYIbTAIMN (B TOM
Tucie depes email, Skype wim viber), Tak kak OoJbIoe 3HAUEHUE IMeeT KOHCYIBTALH.
WuauBupyanpHEle KOHCYJIBTALMM IIO IIPEAMeTY SBJLIFOTCS BaXXHBIM  (PaKTOpOM,
CIIOCOOCTBYIOINM HHAMBUIYAII3AIIIN OOYUESHIS U YCTAHOBJIEHUIO BOCIIUTATEIHHOTO
KOHTaKTa MeXAy IIperrofjaBaTeleM H OOYYAOIMMCS MHBAIMAOM IUIM JIAIIOM C
OI PAHUYEHHBIMHI BO3M OXKHOCTSIMHU 30POBbA.

PexomennyeTcs crenmyrounmii rpaduK caMOCTOSTeNIbHONH pabOTEI CTYIEHTOB IIO
yueOHBIM HeZeIM KaXKIOoro ceMecTpa:
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8. Ilepeuens HHPOPMANHOHHBIX TEXHOJIOIH, HCIO/Ib3YEMbIX MPH OCYIIECT BJICHHH
00pa30BaTEJIbHOrO MPOIecca o AHCHHIIHHE (MOIYJIIO0).

8.1 Ilepevens HHPOPMANHOHHBIX TE€XHOJIOTHIlL.

[Ipn ocyiuecTBIeHNH OOpPA30BaTENbHOH HEATENIBHOCTH IT0 HACTOSIIEH IIporpamMMme
HCIIONb3YETCA  IEKTPOHHAs  HH(OPMAI[MOHHO-0Opa3oBaTelbHas  cpefa  MOAYIBHOTO
JHHaMIYECKOTO OOyueHusa Kyol'yY B paszerne KOTOPOi
http://moodle.kubsu.ru/enrol/index.php?id=372 «MHKpPOITPOIECCOPHAs TEXHHKA B ONTHUYECKUX
CHCTEMAX CBSBH» PacIollaratoTcsl Y4eOHO-METOAMYECKHE MATEPHANBl: PEKOMEHJAIMH I10
CaMOCTOSTENIbHON padore cTyeHTa, TPeOOBaHHS K OCBOSHHIO JAHHOM YUeOHOM ITPOrpaMMEL,
TEOPETHYECKHE M METOJUYECKHE OMHCAHWA M 3aJaHuSi K IPOBEACHHUIO ITa00OpaTOPHBIX palor.
Cpena cobupaeT CTaTUCTHKY ITO BPEMEHH aKTHBHOCTH aKKayHTa KaKIOro CTYZAEHTa IpH paboTre
C Pa3MEIEHHBIM MaTEPHATIOM.

[IpoBesieHHe YacTH JEKI[WI IPEeIyCMaTpHBAaeT HCIONb30BAHNE JEMOHCTPAIIMOHHBIX
MYIIBTHMEANHHBIX MaTePHAIIOB ¢ HCIIOIb30BaHHEM IIPOEKTOpA.

8.2 Ilepevennb He0OX0AMMOro MPOrPaMMHOTO 0decTedeHM L.

Tak kKak Id CaMOCTOATEIBHOW PpaboThl OOYYarOIMUXCs IIPEAIIoaracTca IOCTYIL B
SMEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeNbHYIO CPEly OpTaHHM3allMM U ceTh WHTEpHET, TO
o0mue TpeOOBaHUI K IOMEINEHUSIM JUISI CaMOCTOSATEIBHONM PpaboThl OOYYaroIMUXCsS BITOIHE
JIOCTaTOYHO.

JI1g peanmm3aliii HacTOAIIEN IPOorpaMMbl TPeOYeTCs:

1. OmnepanonHas cuctema Microsoft cemeiictea Windows (7/8/10), B paMkax IIporpammbl
komrtanuM Microsoft “Enrollment for Education Solutions” I KOMITBIOTEPOB H CEPBEPOB
KybaHCcKoro rocyapcTBEHHOT O YHUBEPCHTETA H €T0 (DHITHATIOB.

2. Ilporpammueiii maker Keil MDK-ARM-CM-ED - 10user 4 OIlepallHOHHBIX CHCTEM
ceMerictBa Windows, BKITFOYAIOIIHM B ce0S KPOCC-KOMITHIISITOP U HHCTPYMEHTHI Pa3padOTKH AT
MHKPOKOHTpoJuiepoB cepuit STMFxxx ¢ gapom Cortex-Mx.

8.3 Ilepeyenb HHPOPMANHMOHHBIX CIPABOYHbLIX CHCTEM:

1. OnexTpoHHass GUOIMHMOTEKA IOPAWT: www.biblio-online.ru

2. DnekTpoHHO-OMOmoreuHas cuctema JIAHD: https://e.lanbook.com
3. Onucanus Ha o6opyaoBaHue (GUPMEI Juniper, pOyTEPOB CEPHH
https://kb.juniper.net/InfoCenter/index?page=home

9. MarepuajbHO-TeXHHUeCKass 0a3a, HeoOXoguMasm /I  OCYIIECTBJICHHA
00pa30BaTeJLHOT0 Mpoliecca Mo JHCIHHILIHHE ( MOy II0).

MaTtepHalbHO-TEXHHYE CKOe O0ecIIeueH e IHCIIUTUTIHAL
(MOZYIISI) M OCHAIN[EHHOCTh

L. JlexiponHsble 3aHATHA | JIEKIMOHHAS ayAUTOPHS, OCHAIeHHAs IIPe3eHTalliOHHOMN
TEXHUKON (IIPOEKTOpP, SKpaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM IIporpaMMHEIM oOecrieueHueM (I10)
IUISL  BOCIIpOM3BeZeHus (paiimoB ¢Qopmara jpg M avi.
JlocTaTOYHEIM KOIMYECTBOM IIOCANOYHEIX MecT: Ne 209C,
Noe 315C, Ne201

2 [Tpaxrnueckue AyouTOpHa OCHAIUEHHAs MENOBBIMM MM MapKepHBIMH
3aHATHS JOCKaMH, TIPE3CHTAIHOHHON TEXHHKOH (IIPOEKTOp, BKpPaH,

No Bux pabot
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KOMITLIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM ITPOT paMMHBIM
obecrieuenneMm (IIO) 1ma  BocnpomusBeneHHS (Gainos
(opmara jpg, ZOCTATOUHBIM KOIHYECTBOM IIOCAJOUHBIX MECT
co cronmamu: Ne209C, Ne205aC, Ne315C

JlaGopaTopHEbIe JlaGoparopus, YKOMIUIEKTOBaHHAS CIIeIIHATH3HPOBaHHOMH

3aHATHA MeOeTIbIO M TEXHHYECKHMI CPeIcTBaMI O0YUEHH .
[IpoBeaeHNe 3aHATHIT Ta00PaTOPHOIO MPAKTHKYMa YaCTHYHO
MPEAYCMOTPEHO B «KOMITBIOTEPHOM KJIACCe CIIEIHaIbHBIX
JUCLIMIUTHH» (aymuTopus 205¢): 9BM ¢ ycTaHOBIEHHBIM
IPOrpaMMHBIM OOECIIEYEHHEM H 1a00paTOPHBIMU
OTJIAJIOYHEBIMH H OIleHOUYHBIMH ITtaTaMi: STM32F407G-
DISCI, STM32F4DIS-BB, STM32F4 Discovery Base Bo,
PL2303 USB UART Board, SN65HVD230 CAN Board

['pyrtioseie ITomMermeHtie ¢ AOCTAaTOUYHBIM KOIHMYECTBOM ITOCAOUYHBIX

(MHIMBHTYaIbHEIE ) MECT M MENOBOH MITH MAapKEPHOH JTockoi: No2(5aC

KOHCYJIbTaI[HH

[IpomexyToyHas IToMereHie ¢ AOCTAaTOYHBIM KOIHMYECTBOM ITOCAIOUHBIX

arTecTallHs MecT: No205aC

CamMocTosgTenbHaa KabuHeT a4 caMOCTOSMTENbHOM paboThl, OCHAINEHHBIN

pabora KOMITBIOTEPHON TEXHHKOH ¢ BO3ZMOKHOCTBIO TTOAKITIOYEHH S K

ceTH «MHTepHET», MPOrpaMMON 3KPAaHHOTO YBEIIHYEHHS H
oGecTieueHHBINH JOCTYIIOM B 3IIEKTPOHHYIO HH() OpMAIlHOHHO-
0o0pa3oBaTelbHyIO cpely yHuBepcuTera No2(7¢




