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1 He.]'lll H 3aJaui M3YYECHHHA JHCHHUIITHHBI

1.1 Ieas AucUMILIMHBI

YueOHas AuCHUIUINHA «MUKPOIPOIlECCOpHAas TEeXHUKa B OITHUECKUX
CHUCTE€MaxX CBS3M» CTaBUT CBOEHl Ielbi0 I3yUeHHEe U IIPUMEHEHUE MIK-
POIIPOIECCOPHON TEXHUKU: CIEI[UATIN3UPOBAHHEIX MUKPOIIPOIIECCOPOB - CETEBBIX
IIPOIIECCOPOB, IIPOIIECCOPOB BBOJA/BHIBOJA, IIPOIIECCOPOB HU(pPOBOil 0OpadoTku
CUTHAJIOB; OCOOCHHOCTEN TEIeKOMMYHUKAIIIIOHHOTO IIPOTPAMMHOTO 00eCIIeUeHUs
PazIMYHOrO Ha3HAUEHUS B CPEACTBAX CBSI3IL.

1.2 3apaun AUCHUIVINHBI

O3HaKOMHUTH CTYJEHTOB C ApXUTEKTypOl U OCHOBHBIMH TE€XHUYECKIMI
XapaKTEPUCTUKAMI MUKPOIPOIECCOPOB PA3INMUHBIX THUIIOB; OPTaHU3AI[UN BBOA-
BLIBOJIA B HUX (IIPOTpaMMHOE YIIPaBIICHHE BBOJIOM- BBIBOJIOM, KaHAJBl MPSMOTO
JIOCTyIla B TAMATh, Ha3HAUEHNE U BUJILl IPEPLIBAHUII); MHOTOIPOIIECCOPHBIE
cCUCTEMBI (apXUTEKTypa, CIIOCOOBI CBSI2M); C OCHOBHBIMHU TpeOOBaHILSIMU
KOMIUIEKTOBaHIS, TPOTPAMMHBEIM OOECIIeUeHNEeM, OIEpPalMOHHBIMI CUCTEMaMU
pEaTbHOTO BPEMEHH; YIPABIEOIMIMI KOMIUIEKCAMI Y3JIOB KOMMyTanui. A Tak
K€ C COBPEMEHHBIMHU TEHJICHI[USIMI Pa3BUTHS MUIKPOIPOIECCOPHOI TEXHUKHU U
IIPOTPAMMHOTO OOecreueHnsa. A Takke, CUCTEMAaTU3NPOBATh MMOyYeHHBIE 3HAHUS
KacaroImeiicss pa3paboTKN apXUTEKTYPhl MUKPOIPOIIECCOPOB M IPOTPAMMHOTO
obOecrieueHns, OCOOEHHOCTEH MPUMEHEHUS MUKPOIPOIIECCOPHON TEXHUKU U
IIPOTPAMMHOTO 0OECIIEYeHNS B CPECTBaX CBI3M. J[aTh MPaKTUUECKNE HABLIKM TIO
IIPOTPaMMUIPOBAHIIO MUKPOKOHTPOJUIEPOB IS PENIEHUS Pa3INUHbIX 3a71ad.

1.3 Mecto aucuUUIVIMHBI (MOayJisl) B CTPYKType oO0pa3oBaTebHOI

MPOrpaMMbI
Jucnummuaa «MuKpompoIieccopHasi TeXHHUKa B ONTHUECKUX CHUCTEMax
CBsI3M» TI0 HampapiieHuro moxaroTosku 11.03.02 NudoxoMMy HIKAITMIOHHEIE

TEXHOJIOTUN U CUCTeMHI CBiI3n (kBanmudukaius (cTernens) "dakanapp') OTHOCHTCS
Kk yuebHomy rukiry B1.Baucrummus (Moaysieil) BapuaTUBHOI YacTH.

Marepuan kypca BechMa 0ObEMEH, U CJIOXKEH B MOHUMAHUN, MO3TOMY JJIA
€ro OCBOEHUS HEOOXOJUMO YCIENIHOE YCBOSHUE COITyTCTBYIOMUX JUCITUATUINH:
«BrruucnuTenbHasg TEXHUKa U MHOOPMAIUOHHBIE TEXHOJIOTHN», «CXeMOTEXHIKA
TeJIeKOMMYHUKAIIMOHHEIX YCTPOHCTB», «Iludporasa snexkTpoHuka», «ONTUIecKue
1u(PORbIE TEIEKOMMYHUKAIIMOHHEIE CUCTEMBI», « Teopus ANIEKTpIUecKUX Ileneit»,
«OCHOBHI  DJIEKTPOHUKHN», «BBIUMCIUTENHLHAS TEXHUKA U UH(QOpMAIMOHHELIE
TEXHOJIOTUN».

1.4 TlepeueHr NJIAHHPYEMBIX Ppe3yJbTATOB OOYYeHHs] IO JAHCLHIIIHHE
(MoxymI0), COOTHECEHHBIX ¢ IUVIAHHPYeMBIMH  Ppe3yJIbTATAMH  OCBOEHHS
o0pa3zoBaTeJbLHOI NPOrpPaMMbI

Wzyuenne naHHON yiaeOHOH IUCITIITIMHEL HAIPABIIeHO Ha (popMUpoBaHUe Y
obyuaronmxcs npogeccuonanvrvix xomnererii: ITK-30; ITK-31, TTK-32
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Conepxamie

B pesymbTaTe H3ydeHHSI yueOHOM QM CLIMITUTHHEI

e KOMIIETE 0
i | xonmer I-E.I:.[HI/I O0YYaIOIHECA JTOIKHEL
CHIIHH (HJIH EE 3HATb YMETh BJIaJETh
YacTH) s

1. | TIK-30 CIocoBHOCTHIO Anropumm pabotsl | IIpHMeEHATh MIHHY Bianets
MPHMEHATH I0CIIeI0BaTeTBHOL nmaHHbIx 12C B HaBBIKAMH
COBp EMEHHbIE WHHB! JaHHBIX I2C mnd | yempoiicrsax, HarmHcaHHs
Mgm;:u;l CBS3H MHTETPATBHBIX | 11y chraTp HBATOMIHX nporpegaHm Ha
o0CITyHMBAaHHMA | CXEM; asbike CH s
H PEMOHTA Cxembl TMOOKIIOUEHHA K ;gs:;?g RespafomaL, ARM

Pa3IHUHBIMH MHKp OKOHTPOJUIE
rieprd ep MEHBIMH P OO THbIN poB B cpene Keil
yetpoiicteamyt Ethernet, | IAIVALILL urerme pVision,
CAN, MicroSD. HH(OPMALHH ¢ IATIHKOB peaH30BaTh
Anropum™  paGoTel M | MOHHTOPHHIA H armapaTHyy
METO]TbI repeauH | JTHarHOCTHKH Tiep eIavro
maHHbix ~ USART M | oGopymoBaHHs, HH(OPMALIHH I10
UART. HH(OPMALIOHHBIH HHTep deticam:
OCHOBBI TEXHONOTHH | oGnrer MeATy UART, I2C, SPI,
MIaKeTHOH MEPENAH | \pricp OKOHTP OJLIE AMHL CAN, Ethernet.
JIaHHBIX Ethernet, OpraHH30BbIBaTh TPHEM
npotokoskl ARP, ICMP, | repenaty
IP,  cwyktypy  UDP | pigopmarpmk 1ot
COOOMEHHs,  CTPYKTYPY MHICP OKOHTP OJIJIEP OB,
TCP  cooGmeHHA  H | yepes Ethernet
HTTP 3anpoca. Bugpl vHTep deiic.
TPephIBAHIH PeaH30BbIBaTh
MHKPOKOHTP OJLIEPA, HX | mhorokoms1 ARP, ICMP,
ORI ACHCTBHA, | 1p UDP, TCP, HTTP Ha
BEKTOPBI  TIPEPBIBAHIA, | yeronpsyeMbIx B
PETHCTPRL  YTIPABJICHHA | 11aG50paTOpHEIX padoTax
TIREPBIBAHIAMH MHICP OKOHTP OJIJIEPaX.
TIPHHTIHTIbI B 11p orp aMMHOM TTaKeTe
TaKTHP OBAHM: H 3a1aHHA | K ei] 1) Vision cocTaBIATh
MaCTOT  TAKTHPOBAHHA. | rorpanmvbl sy
OcHoBHbIE HCTIONB3YEMBIX B
(yHKIMOHATbHbIE nMaBGopaTopHbIX paboTax
AIICVICITIR] MHICPOKOHTP OJIJIEP OB Ha
HHTETPHP OBAHHOH CPETBI | oerope ARM anpa,
pas.pz.lﬁormﬂ Keil TPOBOJT TP OLENYPY
pVision. OCHOBBI |y arcrimeckoit HaTypHOI
HalHCatiad — IIPOTPAMM | orriamy paboTel KOAA.
I MHKPOKOHTPOJLTEP OB Orichp OBbIBATS
Ha a3piKe C. AHAJIOTOBBIE CHTHAJIBI C
TTOMOIIBI0 BCTP OEHHBIX B
MHKP OKOHTP OJUTEPhI
AITII, nepenauy
oL pOBaHHOTO CHIHAJA
Ha BHEIIHee YCTP OHCTBO,

2. | TIK-31 YMEHHEM TIPHHLIMITBI PaboThl, BbIOHPATH ONTTHMANbHbIE | ITPaAKTHYECKHMH
OCYIECTBIIAT TeXHHYEeCKHE € TOYKH 3P eHHA HaBbIKAMH
TTOMCK H XapaKTEePHCTHKH H pelIeHHA MOCTABIEHHOH | 3KCTIEPHMEHTANb
yCTpaHeHHe KOHCTPYKTHBHbIE 3a]ayH THTIOBbIE HBIX
HEHCIIpaBHOCTeH | 0cOOGEHHOCTH, OCHOBBI armlapaTHbIE peLIeHHA HCCTIENMOBAaHHET M

TIPHHLIMIIOB MOCTPOCHHA | V1A peasH3aLiH HHCTPYMEHTAJIBH
BBIYHCJIHTENBHON YacTH | 5JIEKTPOHHBIX BIX  M3MepeHHit
LH(P OBBIX CHCTEM YCTPOHCTE; I7A TIPOBEPKH H
yIpaBJIeHHA H paGoThl HCITOJIb30BaTh OTNafKH
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. | Dimene Conepxamie B pesymbraTe H3ydeHHSI YueOHOM AHCLIITUTHHEL
| eengter Komeremn 06}/"’{310111:[/[60& O OTIKHBL
CHIIHH (I/IJ]I/I o 3HATh YMeETb BJIaJdeTh
YacTH) :
(yHKIMOHANBHBIX H3MEpHTENbHbIE CHHTE3Hp OBAHHbI
6710K0B, BXOAAMHX B €€ MpHUOOPBI MPH IMIOHCKEH | X H  TOTOBBIX
COCTaB. yCTpaHEeHHH YCTPOHCTE;
HEHCIIPAaBHOCTEH, a TAK | HaBbIKAMH
e TPOBEPKH paboTs! c
paboTocrmocoGHOCTH KOHTPOJILHO-
armapaTHO- H3MEPHTEbHOH
TP OrpaMMHBIX CXEM H armapaTypoi.
OJI0KOB.
3. | TIK-32 Cr10co0HOC ThIO CrieLianH3Hp OBaHHbIE TTonnmaTe TexHHueckHe | Brnapers
TOTOBHTh TPOLIECCOPHI B CPEJICTBAX | OIMHCAHHA Ha | HaBbIKAMH
TEXHHYECKYIO CB3H PagHOTEXHHYECKHE OCYILIECTBIIATD
TOKYMEHTALIHIO KOMITOHEHTBI cbop M aHamB
Ha PEMOHT H MpeficTaBAeMble HX | HCXOMHBIX
BOCCTAHOBJIEHHE TP OH3BOIHTEIAMH H | aHHBIX Il E:
paboTocrioco6H YMETh  COIVIACOBBIBAThH | pacyera H
OCTH BXOIbI H BBIXO/IbI | TIP OSKTHP OBaHHA
HH(OKOMMYHHK 1P OBBIX M | #eTaneti, y3/I0B H
ALTHOHHOTO AHAJIOTOBBIX  YCTPOHCTB | ycTpoHCTB
00opyI0BaHHA T10 HHAM. PaJTHOTEXHHYECK
HX CHCTEM [0
TEXHHYE CKHM

OIMHCAaHHAM  OT
TIp OM3BOAHTENA H
TI0JI3YACh
crelHalIH3HpOoBa
HHOH

JHTEpaTypoOH.

2. CTpyKTypa H coep:raHHe JUCHUILIHHbBI.

2.1 PacnipesesieHNe TPyA0EMKOCTH AUCHHILIHHBI 110 BUIAM padoT.

Obmasa TpyZoEMKOCTh IMUCITUIUIMHBI cocTaBigeT 3 3ad.em. (108 wacom), ux
pacrmpe/ieJieHre 110 BIUAaM padoT MpeICTaBJIeHO B Tabule (0na cmyoermos 3P0).

Bua yueOHO#H paGoTh Bcero 3 Kypc
YacoB Ne Ceccrn
(Jackl)
1 2
KoHTakTHas padoTa, B TOM YHCIeE:
Ay MTOpHBIE 3aHATHA (BCEro): 12
3AHATHS JTEKIHMOHHOTO THIIA 4 4
(3aHATHSA CEMHHAPCKOTO THIIA ( CEeMITHAPHI, TIPAKTHYECKHE 3aHATH ) 4 4
UlaGopaTopHbIe 3aHATHS 4 4
I Hasi KOHTAKTHAA padora:
KoHTpoIb camocTosTenbHoiH padoTsl (KCP)
[ TpomexyrouHas arTecranius (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 HEIHBHI YaIbHbIX 39 aHHi (TTOATOTOBKA COOOLIeHE A, 20 20

TIpEe3eHTAIIET) = o

Pedepar

[loAroTOBKA K TEKYINEMY KOHTPOIIIO

KoHTpoJIb:

[ToAroToBKa K 3aUeTy 3,8 - 3.8

O0mas TPyA0eEMKOCTb Jac. 108 36 2
B TOM 1HCJIe KOHTAKTHASA padora 12,2 8 4,2
3aY. e 3 1 2

2.2 CTpyKrypa JMCIHIJIHHDL
Pacnipenienenne BUJOB y4eOHOM paGOoTH M MX TPYAOEMKOCTH ITO pa3feliaM AU CIIATIIMHEL.

Pasjiensl (TeMBI) AUCIIHIUIMHBL, H3y4YaeMble Ha 4 Kypce (ounas popma):

KonnyecTBo 4acoB
No HanmeHoBaHHE pa3aeinoB (Tem) Ayunopras. | SREAYIINIODHAL
Bceero pabora pabora
Jjq |13 | JIP (FRE
L.
CrenamsHpoBaHHbIE ITPOLIECCOPHI _
B CPEJICTBAX CBS3U g . 12
2: [Iepenaya JaHHBIX U YIATEHHOE
yIpapJIeHHe IU(PPOBBIX CHCTEM 11 1 10
MEXAY COOOM IO CTaHapTHBIM
HHTepdeiicam
3. |lIpenenpHBIE BOBMOXKHOCTH POYTEPOB
Juniper cepun MX =k 2 20
4, [Iepenava ¥ ITPHUEM JJAHHBIX T10 11 1 10
Ethernet uHTEpdEiicy
5. |HHrerpupoBaHHas cpefla pa3padoTKU
Juias APM 1mporieccopoB 23 1 1 1 20
6. Beenenue B padbory ¢ APM
ApXUTEKTYPOH Ha TIPUMEPE
arIapaTHO-IIPOr PAMMHOLO 25 2 3 20
KOMIUIEKCa
Hmozo no oucyunnue: 104 4 4 4 92
[Ipumeuanue: JI — nmekium, 113 — mpakrthueckue 3aHITHS [/ ceMuHapel, JIP —

nmaboparopHble 3aHITHSA, CPC — camocTosTenbHasg padoTa CTyIeHTa.

KoHTakTHag paboTallpi IIpPOBeJeHNMM YYeOHBIX 3aHATHII 110 ANCIIVILIIHE
«MukporpolieccopHas TeXHHKa B OINTHYSCKHUX CHCTeMax CBSI3M» BKJIIOUaeT B ceds:
3aHATHA JISKIIMOHHOTO THUIIA, IIPAaKTUHYECKUe 3aHATHA, JabopaTopHble paboThl, IPYITIOBEIE
KOHCYJIb TaITV I (BHeay U TOpHEIE, Tepes 5IeKTPOHHYIO MH(OPMAITIOHHO-
obpazoBareimbHyo cpeny  MogyieHoro  Jlumammaeckoro  O6yuenna — KyoI'yY
http://moodle.kubsu.ru/enrol/index.php?id=372 pazgen «MuxpornpolieccopHasd TeXHHUKa B
ONITHUHECKUX CHCTeMax CBA3M»), IPOMEKYTOUHAA aTTecTallusd B YCTHOM dopme.




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

myibTHILIEKcOpa SDH Ha 6a3e MUKpocxeM
Intel LXT6251A, LXT344, LXT6155,
LXT6051, LXT6282  na mmare 21El).
O630p wuHTepdeiicoB H HHTepdeHcHBIX
IUIaT, COCTaB POYTEPOB, CTAIMOHAPHOIO
o0OpYIOBaHHUS M TPAHCHUBEPOB  (BH]
usHyTpH). [logpoGusiii pasdop IP113ALF
—mequakonseprep 10/100 Base — Tx/Fx u
IP175A LF.

HarmveHoBaHIEe Dopma TEKYIIEr O
No Conepxarie pasfena
paszzgena KOHTPOJISL
| 2 3 4
KTacCH (UKL, IIPOLIECCOPHI U1t
BCTPauBacMbIX CHCTEM  (MOIYIIBbHBLI
TIPHHIIHIT CTPYKTYPHOM peannzanyn
Pa3bSICHUTD Ha OCHOBE THITOBOH
CTPYKTYPHOH CXEMBI); [Iporeccopel
1 poBoit 00paboTKH CHTHAJIOB.
[Tporieccopel  ceTeBoit  MHTepdeiicHOi
KapThl (cTpyKTypHas cXema
MyIIbTHIIIEKcOopa E2 Ha 0aze MHKpPOCXEM
Intel x mpumepy LXT6234); I[Iporeccopel| AKTHBHOCTB B
Crenuani3npoBaHHEIE "
1 S BBOJ[a-BBIBOJIA. M yT1b THILIIEKCODBI H| MH(pOPMAIMOHHON
1P TPAaHCHBEPHL B ONTHYECKHX CPEACTBaX| 00pa3oBaTelbHON
CPEACTBAX CBSA3HU
CBSI3H (cTpyKTypHas cxema cpefie

Ilepemaua JaHHBIX U
yAaIEHHOE YITPaBIeHHE

Opranmzaiiuga  oOMeHa
nnteppeticam  UART,
O0bpaboTka ITpephIBaHMI, CITAINHANA PEXUM

JTAHHBIMH
SPI wu

10
12C.

AKTHBHOCTE B

Cortex-M4 B cpenie KEIL pVISION.

2 Lﬁg)pOBb;zﬁC:;;eg{ TpoIeccopa, TaHMEPBI, CUETYMKH, g@;p;ﬁg{:(?;
C;K’Hya e cropoxeBor Tarimep, UART u USART, pc exe. KP
I/m%'lrléﬂ q?eif{caM SPI mmtepdetic, TWSI (12C), onrHuecKmit Pexe,
p nHtepdeiic CAN.
Beenenue B paborTy ¢ HHTETPUPOBAHHON
cpemoii  paspadorku  Keil uVision Ha [,
VHterpupopaHHast |[puMepe  padoTBI € KOHTPOJDIEPOM. ..
.| HH(OPMAIMOHHO#
5 | cpenma pazpaborku mig |Hcrnombs3oBaHue oA armrapaTHON &
o0pa3oBaTeIbHOU
APM mporieccopo  |abctpakiiui  Iipu cozmaHuu [0 s
cpejie
MHUKPOKOHTpoOIiepoB Ha ARM  gmape

[Ipumeuanue: [13 — BEITTONMHEHNE ITPaKTHYecKHX 3aqaHuit, KP — koHTpormsHasg pabora, T —
TecTUpoBaHue, JIP — 3arura mabopaTopHoit paboThI.




2.3.2 3aHATHSI CeMHHAPCKOr 0 THIIA.

No HanmeHoBaHHE TemarHka IPaKTHYECKIX 3aHSTHI dopMa TEKYIIErO
B paszena (ceMIHApOB) KOHTPOJISL
| 2 3 4
Pacuer mpoIryckHO# crocoSHOoCTH TpHO
YUIICETOB brpmbI Juniper IIpH
Ppa3nmHYHOIM THIIe M (opMaTe HarpysKH.
TTpeensHbe Or[pe,uenefme CTPYKTYpBL AKTHBHOCTE B y
B3aUMOJIEHCTBH A HHTepelCHBIX,| HH(OPMAaIHOHHOM
3 |BO3MOXHOCTH POYTEPOB i
. TIPOr PAMMHBIX 51 MHKPOCXEMHEBIX| 00pa30BaTelbHOMH
Juniper ceprm MX
KOMITAaHEHTOB, Ha TIIpUMepe cepur MX. cpene, KP
OmpeneneHHe TIOHSTHS H  B3aHMOCBSI3H
TaKMX KoMrlaHeHToB, Kak FPC/DPC/MPC,
MIC/ PIC, RE/SCB, Control 1 Data Plane.
[MomxmroueHue MHKPOKOHTPOILIEpA epes ——
[lepenaua u ipueM  |Ethernet wuHTepdeiic k Internet ceTu .
HH(}popMaI OHHO#H
<+ JaHHBIX 10 Ethernet  |(pa30op cXeMbI U IPOrpaMMbl YITPABIIEHHS i
e o 0o0pa3oBaTeIbHOU
unTepdeiicy yepes UDP u TCP ycrpoilicTB IpH —

TTOMOITTH MHUKPOKOHTPOIIJIEPOB)

BeeaeHue B paboTy ¢
APM apXuTeKTypoO# Ha

[TonpoOHBIHE ~ pa3bop  BO3MOKHOCTEH,
HHTeppeHiCOB M CXeMOTEXHHYECKHX
pellleHHii B IDlare  pas3paboTyHKa

aldIapaTHO-IIPOrpaMMHOI O KOMIIIIEKCA.

OrpesienieHre HEOOXOAMMBIX CBEICHHH B

AKTHUBHOCTB B
HH(popMaIOHHOH

6 | IpHUMepe armapaTHO- _
datasheet M aITOpUTM pacIoONOXKeHUs| 00pa30BaTeIbHON
prgmzm nHpopmarmu. KomroneHTsl 1986BEIIT, cpene, KP
1892BM 144, Ha O6aze smpa Cortex, ¢
BcTpoeHHBIM  Ethernet  mHTepdelicoM.
CootHorterne ¢ STM32F407TG.
2.3.3 JIabopaTopHbIe 3aHATHSI.
No Hareronarys HanmeHoBaHue mabopaTOPHBIX padoT P TERYIICO
paszena KOHTPOJA
1 2 3 4
1. [TpHHIATIBL TTPOTPAMMUPOBAHUS JIP
5 ukpokonrpormnepa STM32f407VGT6 B cpefnie
Keil uVision
2 HccenenoBanue cHCTEMHOTO TalMepa 1 KP
6 ACTIEKTOB CHCTEMSBI TIPEPBIBAHIIA
MHKPOKOHTpOJIIepa
3. 2,5,6 ITpuém u nepepava 1o cpegcrsoM UART KP
4. 2,5,6 M3y4yeHHe BBICOKOCKOPOCTHOM O POBKH KP
ITOTOKOBOT'O aHAJIOTOBO CHTHAJIA
3. 2,5,6 M3yueHne MOZYIIS 4acOB PEaIbHOIO BPEMEHH




6. 2.0.56 Mozyns 1 po-aHaIoroBo Ipeodpa3oBareis KP

7. [Tepemauya JaHHBIX MHKPOKOHTPOIIIEPOM
STM32F4 yepes Ethernet nurepdeiic
Paszpa0orka rmporpaMMe! repefaui JaHHBIX 110
CANuHTEpDeiicy

[IpoBemenmie  3aHaTHl  JAaOOpPAaTOPHOrO  IMPaKTHUKyMa  IIPEeAYyCMOTPEHO B
«KOMITBIOTEPHOM  KJIacce  CHeIMaJbHBIX  gucipmuime»  (aymuropus  205¢)  (c
ncnions3opanneM STM32F407G-DISC1, STM32F4DIS-BB, PL2303 USB) Ormicarmis
TEOpUH, MEeTOMUYecCKHe YKa3aHWSI M 3aaHis 10 BBIIOJIHEHMIO JIa0OpaTOPHBIX padoT
pacIoIaraloTcsl B SJIEKTPOHHON MH(OPMAITMOHHO-00pa30BaTeIbHON cpere MomyIbHOro
JuHammgeckoro OGyueHns Kyol'y 3(¢) agpecy B WnrepreT
http://moodle.kubsu.ru/enrol/index.php?id=372 pazgen «MukponporieccopHas TeXHIKa B
ONTUYECKIX CICTEMax CBI3M».

2.3.4 IlpumepHas TeMaTHKA KYPCOBBIX padoT (MPoOeKTOB).

CoracHO y4eOHOMY IIIaHY KypPCOBBIE paOOTHI (IIPOEKTHI) IO JAHHOMN AVUCIIUILITHE
He NpeyCMOTPEHEL.

2.4 IlepeyeHb Y4eOHO-METOJHUECKOr0 0O0eCHeYeHHsI ISl CaMOCT OSITeJIbHOM
PatOThI 00YYAIOIUXCS MO JUCHHILTHHE (MOAYJIIO).

Obmue © MeTOAUYecKWe pPeKOMEHAIN CTYJEeHTOB pasMeIleHbl B  3IeKTPOHHOMN
MH(pOPMaITMOHHO-00pa3oBaTeNIbHON  cpene  MomynsHoro JluHammrdeckoro  OOydeHUs
KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B pazmene «MukporporieccopHas
TEXHNKa B OIITUYECKUX CUCTeMaxX CBI3M».

[TepeueHb yueOHO-METOAMIECKOTO 00eCIeUeH U
No Bug CPC JCITUIUTAHEI IO BBITIOJHEHUIO CAMOCTOSTEIHHON PabOThI

I [TIpopabotka yaebnoro |1. Oropomaukos, Y. H. MukpormporieccopHas TeXHUKA:

(TeopeTudeckoro BBeJleHIe B cortex-m3 : yaeGHOe rmocodue i By30s / M.
MaTepuana), H. Oropomuukos. — M. : U3natensctBo IOpatit, 2017. —
TIOATOTOBKA K 116¢. — (Cepus : Yausepcutets Poccrm). — ISBN 978-5-
TeKyIeil u 534-02380-0. — Pexxymv tocTymia : www.biblio-
TIPOMEXYTOTHOM online.ru/book/8B6FE670-B75B-4DA A-B7FF-
atTecTaruu (3auéty u |3E9AC40DADIO0.

BOIIpPOCaM) 2. Caxues, A. M. ITudporie ycTpoiicTBa 1

MUKPOIIPOLIECCOPEI : YiIeOHoe Imocobue s
akameMueckoro Sakanaspuata / A. M. Caxwen. — 2-e
3., nepepad. u gor. — M. : MzparemsctBo IOpaiit, 2017.
— 139 c. — (Cepus : baxanasp. AxageMudecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxaim moctyma ;
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-
A1BC-79BOC8B2EFAE.

3. MuxporporneccopHas TeXHIKa B OIITHYECKIX
TeJIeKOMMYHUKAITHOHHEBIX CHCTeMax: JabopaTOpHELH
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npakTukyM. / IImoTmma MLIL, A.C. Jlepuenko, H.A.
SIkopenxo, B.A. Huxutur/ Kpacuogap. KyGanckuit roc.
yH-T, 2014. 112¢. ISBN 978-5-8209-1015-9

4. MeTomrueckre yKa3aHUs 10 OpraHI3aIiin
CaMOCTOATEILHOIN PabOTHL CTYIEHTOB, YIBEePIKICHHBIE
Kade1poil OIITOAIeKTPOHNUKH, IIPOTOKOI No 6

ot «01» mapta 2017r.

IloaroroBka k
MIPaKTIUIECKIM
3AHITISIM

1. Metomydeckue yka3aHIs 10 OpraHI3aIIN
CaMOCTOSITENLHOIN PabOThI CTY/IEHTOB, YTBEPIKICHHBIE
Kade1poil OIITOAIeKTPOHUKH, IIPOTOKOJ No 6

ot «01» mapTta 2017T.

2. lemreroB, A. I'. IIpeoOpa3oBanme m3MepUTeIbLHbIX
CUTHAJIOB | YVHIeOHUK U MPaKTUKYM JUISI aKaIeMITIeCKOrO
baxanaBpuata / A. I'. [lleneros, 0. H. Jlpsuenko ; mox
pea. A. I'. ITlenteropa. — M. : M3narensctso IOpaiit, 2017.
— 270 c. — (Cepns : bakanasp. AxkageMu4ecKuii Kypc). —
ISBN 978-5-534-01177-7. — Pexaim moctyma : www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-

AEZ3BB53DF58

3. Oropomuukos, Y. H. MuxponporieccopHas TeXHHUKa:
BBeJleHIe B cortex-m3 : yueGHOe rmocodue s By30B / M.
H. Oropomuuxos. — M. : U3partensctBo IOpatit, 2017. —
116¢. — (Cepusg : Yausepcutetsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexxzm noctyma : www.biblio-
online.ru/book/8 B6FE670-B75B-4DAA-B7FF-

3ESAC40DADI1O0.

Iloarororka x
BBITIOTHEHIIO
JabOpPaTOPHBIX paboT

1. MeTtomuuaeckue ykazaHUs IO OpraHU3aIIN
CaMOCTOSTEIbHOU pabOTHI CTYACHTOB, YTBEPKICHHEIC
ka(eZpoil ONITO3NEKTPOHNKHY, TIPOTOKOT Ne 6

oT «01» mapta 2017r.

2. Metomuueckue peKOMeHIAIH, OIIICAHNS 1 3a[JaHug K
IIPOBEACHIIO JTaOOPaTOPHBIX paboT pasMeITeHE! B

3IIeK TPOHHOI HH(POPMAaITHOHHO-00pa3oBaTeIbHOI cpezie
Mopmynsroro JluHammrdeckoro Ooyuenus KyolyY

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

Hepeqeﬂb yqeﬁﬂo-MeTo,unqecmoro obecreueHHsI JHCITHITJIHHbI
1o TeMaM IporpamMmMbi AJIH l'lpOpﬂﬁOTlﬂl TECOPETHYECCKOTI0O MaTepHaJla

No Haumenopanue Ilepeuenp yueOHO-METOAMYECKOrO 0beCIIeTeHI
B pazzena JWICIATUIMHEI T10 BBITTOJHEHHIO CaMOCTOSTEILHON paboTEl
L. 1. Kanager, A.B. MHorosiepHsIe IIpoIeccops : yaeOHoe
rocobue / A.B. Kamaues. - Mocksa : VIHTepHeT-
Yausepcuret MHpopmarmonnsix Texuomormit, 201 1. - 248
Crieraan3ipoBaHHbIE

TIPOLIECCOPHI B
CPeNCTBAaxX CBA3ZH

c. - ISBN 978-5-9963-0349-6 [OnexTpoHHEI pecypc] —
Pe>xxum moctyma. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.

2 Huxynsckuit 11.E. Ontnaeckue pHTepdeiics! 1mgpoBbIX
KOMMYTALIMOHHBIX cTaHII 1 cetn goctyna [Tekct] / M.
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Hyxynsexuit. — M. : Texuocdepa, 2006. — 251 c.

3. Caxaes, A. M. Iludpoprie ycTpoiicTBa 1
MUKPOIIPOLIECCOPHI : yuebHoe rocobue s
akameMudaeckoro bakanaspuara / A. M. Caxues. — 2-¢
u31., nepepad. u gom. — M. : U3gatensctBo FOpatir, 2017.
— 139 ¢. — (Cepus : bakanasp. AxageMIdecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxaim noctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOCEB2EFAE.

[lepemaua JaHHBIX U
YIAIEHHOE YITPABIIEHHE
I (POBBIX CHCTEM
MEXAY cOOOMH 110
CTaHJAPTHBIM
HHTEpdeiicam

1.MeToaudeckiie peKOMEH/IAITIIN, OIMICAHIISI U 3a/IaHUs K
IIPOBEIEHITO TA0OPATOPHBIX PAbOT pa3MeIleHb! B

9TIeK TPOHHO NH(OPMAITIOHHO-00pa30BaTeHHOI cpejie
Mopyapaoro Jluxammdeckoro O6yuerms Kyoly
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropomuaukos, Y. H. MuxponporieccopHas TeXHHUKA:
BBejleHNe B cortex-m3 : yueGHOe rmocodue st By30B / M.
H. Oropomuamkos. — M. : U3parensctBo IOpatir, 2017. —
116¢. — (Cepus : Yausepcutetsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexamv moctyma : www.biblio-
online.ru/book/8 B6FE670-B75B-4DAA-B7FF-

3E9AC40DADI10

3. Caxues, A. M. Iudpoprie ycTpoiicTea 1
MHKPOIIPOIECCOPHI : yaeOHOe mocobue s
akajeMuaeckoro dakamaspuata / A. M. CaxHes. — 2-e
u31., nepepadb. u gom. — M. : UzpatensctBo FOpatir, 2017.
— 139 c. — (Cepns : bakanasp. AkaeMudecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim poctytia : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

[IpenensHbIE
BO3MOKHOCTH POYTEPOB
Juniper ceprm MX

1. Caxwues, A. M. ITudporie ycTpoiicTBa 1
MIKPOIPOIECCOPHI : yaeOHOe mocobue s
akajeMuyaeckoro dakamaspuata / A. M. CaxHes. — 2-e
3., nepepad. u gor. — M. : UzpatensctBo FOpatir, 2017.
— 139 c. — (Cepns : bakanasp. AxaieMIIecKUil Kypc). —
ISBN 978-5-534-04946-6. — Pexaim poctymia : www.biblio-
online.ru/book/1BE9378D-3F7B-44 A0-A1BC-

79BOC8B2EFAE.

2. Huxynbexuit U.E. Ontigeckue nHTepdeiichl 1mdpoBhIxX

KOMMYTAIIMOHHBIX CTaHIIUU U ceTu goctymna [Tekct] / M.
Huxyisckuit. — M. : Texuocdepa, 2006. - 251 ¢

I[lepemaya 1 mpHeM
JaHHBIX 10 Ethernet
HHrepdeiicy

1.MeTtouieckue peKOMEH/IAINN, OITMCAHUS 1 3aJaHUs K
IIPOBEJICHIIO JTAOOPaTOPHBIX PabOT pasMelleH ! B

AJIEK TPOHHOI MH(OPMAITIOHHO-06pa30oBaTebHOM cpeie
MopmynsHoro Jumamrirdeckoro Ooyuerus KyolyY
http://moodle.kubsu.ru/enrol/index.php?id=372

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




116¢c. — (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. Iludpoprie ycTpoiicTBa 1
MHKPOIIPOIIECCOPHI : yaeOHoe nocobue A
akageMuaeckoro Oakamaspuata / A. M. Caxwes. — 2-e
u3[I., nepepad. u gom. — M. : U3garensctBo FOpatir, 2017.
— 139 c. — (Cepus : BakanaBp. AKageMI9ecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim moctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOCEB2EFAE.

HHTerpupoBaHHas cpeia
paspaborku 1 APM
TIPOLIECCOPOB

1. Oropomaukos, Y. H. MuxponporteccopHasi TeXHIKa:
BBejleHIe B cortex-m3 : yaeOGHOe rmocodue st By30B / M.
H. Oropomumkos. — M. : M3patensctBo IOpatir, 2017. —
116¢. — (Cepus : Yausepcutetsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexumv moctyma : www.biblio-
online.ru/book/8 B6FE670-B75B-4DAA-B7FF-

3ESAC40DADI0

2. Caxmes, A. M. Iludpoprie ycTpoiicTBa 1
MIKPOIIPOIIECCOPHI : yaeOHOe mocobue 1T
akajeMuaeckoro dakamaspuata / A. M. Caxaes. — 2-e
u31., nepepad. u gom. — M. : UzmarensctBo FOpatit, 2017.
— 139 c. — (Cepns : bakanasp. AxaeMuIecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim poctymia : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOCSB2EFAE.

BeeneHue B paboTy ¢
APM apXuTeKTypoi Ha
TIPUMEPE aTlIapaTHO-
IIPOr PAMMHOT'O
KOMIDIEKCa

1.MeTtouieckie peKOMEeH/IAINN, OIIMCAHIS 1 3aJaHUsI K
IIPOBE/ICHUIO JTAOOPATOPHBIX PabOT pa3MeIleH ! B

3JIeK TPOHHOI MH(OPMAITOHHO-06pa30BaTELHON Cpejie
Mopmynsaoro Jlurammraeckoro Ooyuenns KyolyY
http://moodle.kubsu.ru/enrol/index.php?1d=372

2. Oropomuukos, Y. H. MuxponporieccopHasd TeXHUKa:
BBeZleHMe B cortex-m3 : yaeGHoe 1mocodue Jurst By3oB / M.
H. Oropomuuxos. — M. : U3natensctBo IOpatit, 2017. —
116¢. — (Cepus : Yausepcutetsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexxymv toctymia : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-

3ES9AC40DADI0

3. Caxxues, A. M. ITudposrie ycTpoiicTBa 1
MEKPOIIPOIECCOPHI : yaeOHOe rocobue I
akameMuaeckoro dakamaspuata / A. M. Cax#es. — 2-e
u3I., nepepad. u gom. — M. : UzmatenserBo FOpatit, 2017.
— 139 c. — (Cepus : Bakanasp. AxaieMHYecKIii Kypc). —
ISBN 978-5-534-04946-6. — Pexxitm ocTyrra : www.biblio-
online.ru/book/1 BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.
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VYueOHO-Me TOAIMecKHe MaTepralibl I CaMOCTOATeILHON paboTEl 06y IarOIIIK CSL
M3 WHCla MHBANWAOB M JIAI] C OTFPaHMYEHHBIMH BO3MOMKHOCTIMH 310poBbs (OB3)
IIPeOCTAaBILIIOTCS B (opMax, aNalTUPOBAHHBIX K OFpPaHHYEHUSIM HX 3J0pOBbS U
BOCIIPUATHS HHPOPMAITIN:

JI1st it ¢ HapyIIeHISIMI 3PeHI:
— B popMe ITEKTPOHHOrO JOKYMEHTA IIN B ITeYaTHON (popMe YBeIIIeHHBIM IIPHU(TOM.

J71g yoIy ¢ HapyIeHnsIMH cilyXa:
— B pOpMe 3IeKTPOHHOrO JOKYMEHTa IUIN IIedaTHOl (opme.
Jng 51 ¢ HapyIIeHnsSMI OIIOPHO-IBUTATeILHOIO allllapara:
— B popMe 3IeKTPOHHOrO JOKYyMEHTa IUIN IIedaTHOl (opme.
JlaHHBIM TepedeHb MOXKeT OBITh KOHKPETH3HPOBaH B 3aBUCUMOCTH  OT
KOHTHHT€HTa OOyJIaroIixXcsl.

3. O6pa3oBaTe/bHbIE€ TEXHOJIOTHH

[Ipn w3ydeHNN AMCIMIIIMHEI IPOBOASTCS CIeIYIONINe BUAB YISOHBIX 3aHSTHI 1
paboT: JIeKIuH, NpakTHYeCcKUe 3aHATHS, JOMAlTHFe 3aaHus, 3alldTa J1a0OpaTOPHBIX
paboT, KOHCYIBTAIlMU C IIperiofaBaTelleM, CaMOCTOSTelIbHas pabora CTyIeHTOB
(M3ydeHe TeOPeTUHeCKOro MaTepuana, oI OTOBKA K JTaOOpAaTOPHBIM 3aHITISIM).

JU1d npoBeneHMS JIEKIIMOHHBIX M IIPaKTUHYECKHX 3aHATAN HCIOJB3YIOTCA
MYJIbTUMEIUIHEIE CPEeACTBA BOCIPOM3BEAEHMUSI AKTUBHOIO COJIEPKUMOro (3aHITHd B
MHTePaKTUBHOI QopMe), IIO3BOISIONIErO CTYAEHTY BOCIPHUHUMAThE OCOOSHHOCTH
M3yYaeMOl JUCLIMILIMHEI, UT'PAIOIie PeIlarollyi0 poilb B IMOHMMAaHUU U BOCHPUIATUH, a
TaK ke B (pOPMUPOBAHMN IPOpECCHOHATBHEIX KOMITETEHITHHA.

IIpu mpoBezeHMM JTaOOPATOPHBEIX pPabOT CTYAEHTH YACTHYHO TOTOBATCI U
BBITIOTHSIOT YacTh JTAOOPATOPHBIX paboT JoMa, Tak KakK K KaXJIOoi padoTe IpIuIararoTcs
5JIEKTPOHHBIE BEPCUHM paccMaTpUBAEMBIX B KadecTBe IIPHMEpPOB IIPOrpaMM, KOTOPEIE
MOTyT OBITh HCIIONB30BAHBI KaK INAOIOHBI JUIS BBITIONHEHWS 3a/laHui, IIO3BOJIIIOT
3HAUUTEIBHO COKOHOMUTH BpeMs. Bce paboTel CHaOXeHBl HEOOXOIUMBIMU I
aJIeKBATHOTO BOCIPUATHSA MWUIOCTPAIMSAMH M 33JaHUIMU IS CaMOCTOSTEIbHOTO
BEITONHEHNd. OfHAKO He MMed alllapaTHBIX CPelCTB OTIAJKU COCTABJICHHBEIX JIOMa
IIPOrpaMM, CTyJIeHTaM TpeOyeTcs IIPOBOAUTE SKCIIepUMEHTAILHEIE U UCCIIEOBATEILCKIE
3a7jauil B KJIacce CIeNWaIbHBIX AUCIMIUIMH [Ipm mpopefeHMy 1abopaTOpHEIX paboT
CTYAEHTHl IIPUCTYIIAIOT K BBIIOTHEHMIO 3aJaHMs, B3aUMOJEHCTBYS MEXIy COOOMH.
IIperiogaBaTens KOHTPOIMPYET XOZ BHIIOMHEHUS PaOOTHI KAXIOTO CTyJeHTA. Y TOUHSS
xofl paboThl, M eclIH CTYASHTHl YTO-TO BEINONHSIIOT HE IIPaBWJILHO, IIPeIlojiaBaTellb
IIOMOTaeT UM IIPEONOJIeTh CIIOXHBIE MOMEHTHI, IIPOBEpPIeT JOCTOBEPHOCTh IIONIYIEHHBIX
SKCIIEPUMEHTANBLHBIX Pe3yIbTaTOB.

I[Io m3ygaemoll [AUCLMIUINHE CTYHEHTAM IIPeJOCTAaBJIAETCA BO3MOXKHOCTD
IIONB30BAThCS  YUeOHO-METOAMHYECKHMH  MaTepHaJaMd M PeKOMEeHIaLIMU

pasMeNIeHHBIMI B HIeKTPOHHON HH(OpMaLIOHHO-00pa3zoBaTeIbHOM cpefne MomymHOro
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Huamiraeckoro Ob6yuenns Ky6I'Y  http://moodle.kubsu.ru/enrol/index.php?id=372 B

pazzene «MUIKPOIIpoIlecCOpHast TeXHIKA B OIITIMECKIX CHCTeMax CBSI3L».

Koncynpralmm MOpoBOASTCS pa3 B MeCSll  UIS PasbICHEHUS IIPOOIeMHBIX
MOMEHTOB IIpU CaMOCTOATEIBHOM U3yUeHNN BOIIPOCOB U3y4aeMO JUCIIIIINHEL.

Taxm obpazom, OCHOBHBIMH 00pa3oBaTeJbHBIMH  TeXHOJOTHSIMH,
HCIIOJIb3YEMBIMH B Y4eOHOM Tipoliecce SIBJSIIOTCSI: MHTEPAKTUBHAS JIEKIMSI C
MYJIbTIMeAIHON CICTeMON 1 aK THBHBIM BOBJIEUEHIEM CTYASHTOB B yIeOHBIN Iporiecc;
MHTepaKTUBHBIE MaTepHalbl MH(POPMAIMOHHON 00pazoBaTeIbHOU Cpefsl, TabopaTopHbIe
3QHSTISI — padoTa CTY/IeHTOB B PEXMMax B3aMOACHCTBUS «IIperiofiaBaTellb — CTYASHT»,
«CTYIEHT — IIpelofaBaTelb», «CTyA€HT — CTYNEHT». B IIPeIMETHO-OPHEHTUPOBAHHOI
TeXHOJIOTUN OOYy4YeHWsI BBIOpaHAa — «TeXHOJOTWS IIOCTAHOBKH II€M»; B JITYHOCTHO-
OPHEHTUPOBAHHON TEeXHOJIIOTMN OOyYeHMs BEIOpaHa — «TeXHOJOTWS OOydYeHHS Kak
yaeOHOrO  WCCIEeNOBAaHMS»; caMa  Ileflarorudeckasl  TeXHOJIOTWS  (PaKTHIeCKU
3aIPOrpaMMHpPOBaHa  y4IeOHO-BOCIIHMTATEeNIbHBIM  IIPOIIECCOM B BHJE  CTPOroi
IIOCJI€AOBATEIBHOCTY HEHCTBMI C IIPO3PadyHBIM MOHHUTOPHMHIOM IIO BBIIIOJHEHHBIM
NPakTUYEeCKUM 3alaHIIM.

Jung Jmn ¢ OorpaHUYEHHBIMH BO3MOXHOCTSIMH  3[OPOBbS  IIPEXyCMOTpPEHa

OprafHm3aniiga KOHchIbTaLH/Iﬁ C HCIIONB30BaHMEM BHGKTPOHHOﬁ ITIOYTEI.

4. OHeHO‘lele cpeacTea AJdA TEKYHIETro KOHTPOJH YCIIEBAEeMOCTH H
npomeﬂcyTquOﬁ arrecranmuM.

B mporecce mOATOTOBKM K BHIIONHEHHIO 3afaHUil JabopaTOpHEIX paboT,
BEIIIOJTHEHUEM CaMUX 3a3/IaHiil U 3alllUTHl IIOCNEMHNX (OPMUPYIOTCS Bce TpebyeMele
OI'OC u OOIl ming mamparnerus 11.03.02 MHpoxkOMMYHUKAITMOHHBIE TEXHOJIOTHHA U
cucTeMbl cBSI3U (Tpodhiib: "OnTudaeckue cucTeMbl U ceTu cBsa3u'') komretenrpm: 11K-30;
[IK-31, IIK-32.

Texyrmuii KOHTPOIL OPraHU30BaH B (popMax: MOHUTOPHHIA aKTUBHOCTU CTY/IEHTA
B MH(pOPMAITMOHHOH OOpa3oBaTebHOI  cpefie, 3allUuThl  JTAOOPATOPHHEIX  PadoT,
BBITIOJTHEHUS KOHTPOJILHOU paboTHI.

Huxe mpuBOIUTCS IIepedeHsb U IIpUMepsl 13 (JOHZA OLeHOIHBIX cpeAcTB. ot
KOMIUIEKT OIleHOYHBIX cpencts npusoautcd B POC mucrmmmmnasl B1.B.J[B.06.01

«I\/Imcponpoueccopﬂaﬂ TEXHIKA B OIITHYECKHX CHICTEMAaxX CBA3II».

4.1 ®oHJ OLIeHOYHBIX CPeACTB A MPOBedeHNsI TEKYIero KOHTP OJIsl.

DOHJT OLIEHOTHBIX CPECTB JUIS IIPOBEEHNI TEKYIIero KOHTPONS COLEePIKUT:
- KoHTpospHbIe BOIIPOCEH! K 1a00paTOPHLIM paboTaM.

ITpumep KOHTPOJBLHBIX BONPOCOB IO JIA00PATOPHBIM padoTam
14



1. Kak mponcxonut mporiece mepematn mHpopMalmn B OJIOK cxeme BBoJa — BEIBoza?

2. Kakue ocobbre ormruns mexay oubmuorekamu StdPeriph u CMSIS?

3. Kax B muxkpokontpostepe STM32F406 ¢opMupyioTcs TaKTOBBIE YAaCTOTBHI HMIMHHBIX
npeobpazobateneit APB1 u APB2?

4. KakoBO MakcUMalbHOe U MHIHUMAJbHOE BpeMs cpabaThbIBAaHWUS IIPepHIBAHUIS IIPU
HCIIOB30BaHMM crucTeMHOro Taiimepa B STM32F406 ecmm wactora TakTUPOBAHMS
FSYSCLK =48 MI'11?

5. B uem pazumita mexay nnrepdeiicamu USART u UART?

6. 3aueMm HeoOxomuMbl Ipu ucnoiab3opan UART mpepriBanms mo mnpuemy JaHHBIX, a
TaK’Ke I10 IIepefadn’

7. Ot »yero moxeT TakTupoBatbcst RTC B STM-327

8. Ecm y Bac ects 10-ti 6urneiit ALl mocneqoBaTenbHOro MpUOIIIKEHIS U OIIOPHOE
Hanpskerne 3 B, Oymyt ma mrymer AL Gomsire 0.003 B?

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

10. Yro coboit mpeacrasinser DMA u B yeM npenmytiiectsa?

11. J;ms gero ucronp3yeTcsa cTeK MPOTOKOJIOB Haxoagmuecsa B LWIP?

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

13. B uem paznamia mexay MII u RMII nminHo#?

14. Kaxoit pexum pabotel MuxkpokoHtpowiepa ¢ CAN wuHTepdeiicom ryHre
HCIIOIB30BATh U1 IIpOCTyIuBaHug muHb? [louemy?

15. Ommmure mocieIoBaTeIbHOCT (PYHKITHN ITpreMa fgaHHbie 1o CAN —mnure?

16. Ommmmure usmdeckuii nHTepdetic mepenaun gaHHbBIX Mexry CAN-morymsmm?

3anaHus Ha KOHTPOJILHYIO padoTy

3aoaua Nel

I'paHUIBI IPOU3BOAUTEILHOCTH OOOPYAOBAHMS 3aBHUCAT OT JIBYX IIapaMeTPOB:
MaKCUMAaLHOI CKOPOCTH  OOpabOTKHU MAaKeTOB U ITPOITYCKHOM cIocoOHOCTH  OydepHoit
rmamMatu. Trio-ummcer poytepa Juniper MX8(0 mmeeT ckopocts oOpaboTku 55 MIH.
IIaKeTOB B CEKYHIY, a IPOIyCKHYyIo crocobHocts 70 I'6mr/c. Omnpemermts kakopa
IIPOITyCKHAS CIIOCOOHOCTh BHIpaXKeHHAs B ['OHT/C poyTepa, eci uepe3 Hero OymayT
TUITOTeTHYECKU IIPOXOIUTh TONBKO 96-OaiitoBble makeThl? A ecnu 64-x OaliTOBEHIE
nakeTbl? (Pacuér BecTH ¢ yu&TOM, TOrO, UTO IIaKeTH ethernet, cleqoBaTeNbHO K HUM
HYXHO IIpu0aBiiITh ethernet-zaronosox 1o 38 Gaiit.)

3aoaua No2

Hapucytite O10K-cXeMbI ITOSCHIOIIE KaK OTHOCITCS IPYT K APYTY CleIyIOIIe
KJIIOueBbIe KOMITOHEHTBI poyTepos ceprt MX ¢upmer Juniper: PFE, FPC, DPC, MPC,
MIC, PIC, SCB, RE, Trio-wricerT.



3aoaua Ne3

B poyrep MX240 ¢upmst Juniper Bcramens! gse SCB u mse MPC-3D-16XGE-
SFPP. Kakoso xommaectBo Plane (runsiinoB) B sToMm cinydae? A ecnu omny SCB 3amenuTs
Ha MPC?

3aoava Nod

Brl ucnonesyere tatimep cuérimk (TCNT1) mumxpoxonTpomepa Attiny2313 u
BKJIFOUMIIM IIPephIBaHKE IO IepernonHeHnio. Kakoe 3HaueHIs HeoOXOMUMO BRICTABUTE B
peructp TCNT1 mnsa BbeizoBa (PYyHKIIMM NIPEepHIBAHIS II0 IIEPEIOIHEHHUIO Yepe3 HUeThIpe
CeKYH/IbI, eCIM TaKTHPOBAHWe MUKPOKOHTPOJUIEpAa BEAETCS OT BHENIHero KBapIIEBOIO
pesoHatopa 16MIT, mpu stom ¢ero3 Our CKDIVS samporpammupoBaH, a
TCCR1B=0x04 (Timer/Counter) BrictaBiex Ha clkl/O/256 (From prescaler).

3aoaua Ne5

ITo UART wunTepdeiicy nepuoantaecku IpUHUIMAaeTCsl CUTHANI OQHOOANTHOrO Kozia
0x4b. 3apucyiiTe BpeMeHHYIO aUarpaMMy IPUHIMaeMOro CHUTHala, eCli Ilepejaada
Benérc ¢ mapamerpamu 9600/8-N-1.

3aoaua Ne6

[To UART wunTepdeiicy neproamdecku IPUHUIMAETCS CUTHAII OHOOANTHOro Koia
Ox4b. 3apucyliTe BpeMeHHYIO JuUarpaMMmy IPMHNMAEMOIO CHTHajla, ecId Ilepefada
BenéTcs ¢ mapameTpamu 19200/8-N-1.

3aoaya Ne7

C WK-mmynbra ymOpaBlieHHS HEKOTOPOH (UPMBI B COOTBETCTBUU C TPYIIION
cragmaptoB IrDA curnan npuxrmaerca TSOP4836. 3apucoBath BUJ CUTHANIA ¢ BRIXO/IA
TSOP, ecrmt ¢ mymbpTa nepefaérTcs 3HAUeHUE [aHHBIX paBHOE 57 COOTBETCTBYIOIIEE
Ha)KATHIO OJHOM KHONKM, a (UpMa WCIIONb3yeT OMHOOAUTOBYIO HE PACHIMPEHHYIO
aJpecalliio COOTBETCTBYIOIIYIO 3HaueHmo 230 (3HadueHMS yKa3aHbl B JIECITUIHOU
CHUCTEME CUHCIICHH ).

Jaoaua No§

Bel permm ucnonbioBath 24-x OuTHBIA curma-fenbTa ALl AD7190 mns
ommppoBKHN aHaloroporo curHaita. CoOcTBeHHEIe ITyMEI ITpeoOpazoBanmsa AIlll He
IIPEBBINIAIOT BOCBMU MJIQIIHNX paspsaaoB. 1Ipu 3ToM HIyMEI HCIIONB3YEMOIO OIIOPHOIO
HCTOYHMKA IMTAaHUI HOMUHAIOM Tpu BonbTa coctapisitoT 30 mukpo BoipT. Onpenemite
aOCONIIOTHYIO IIOTPEITHOCTh SAMHIYHOrO IIPeoOpazoBaHms IIPH M3MEPEHIHN HaIIpSKEeHUS
¢ kouTposmbHOU Touku 1,500001 Bonpta.

Jaoaua Ne9

Bel ucnompayere 12-tu paspamuasii AL PesymsraT ornudgpoBKM aHAIOTOBOTO
otcuéra Brl oToOpaxaere Ha XK cumBombpHOM iciuiee. B mmpoekTe Ag pacuéTa ypoBHS
M3MepSAeMOro HampspkeHIs Bamu ObUIO yKa3aHO 3HAYEHNE OIIOPHOro HampsokeHus 1.8
BoibTa. OJIHAKO, HMCTOYHUK OIIOPHOIO HAIpPSKeHUS BBITAéT HampskeHue 1.87521
BompTa. KakoBo HcTHHHOe 3HaUeHMEe M3MEPSIeMOro HaIpsSXKeHUd, ecli B pesyibTare
roryunBInerocs InpeodpazoBanus Ha KK pucriiee otobpaxkaercs sHaueHue (,28796
BomsT.

3aoaua Nel0

Bel HamepeBaeTech MCIIONL30BAaTh CHUCTEMHEIN TaliMep MUKPOKOHTpOIUIEPa
STM32F406. Ilogxmowme 6ubmioreky StdPeriph, B HacTpoifikax mnpoekTa 3HaUeHNe
SystemCoreClock BricTaBmm paBebIM 96MIT. Kakoe zHaueHHe HYXXHO yKazaTh B
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SysTick_Config(=?), uroOer BbB3OB ¢yaximu npepeBanms SysTick_Handler
ocytecTBLIcsa kKaxasie 200 MIIIHCEKYH.
3aoaua Nell

Bel  cobmupaerech mpm mnomomu ImMpPOaHAIOrOBOro IpeobpasoBaTels B
MukpokorTposviepe STM32F4 remepupoBaTh CHHYCOHAANBHBIN CUTHANT aMIUIUTYAON 1
BombT 1 wactoToit 8kI'11 Ha BeIBoAHON HOXKe PA4. J[ng wero ucnombayete cBsi3b DMA u
DAC (mepssiit Mmogyms 1TAIT), a Takke onuH u3 cucTeMHBIX TaiiMepoB. Jlamusie B DAC
IUKJIMYIeCK IepechUtatoTcss u3 16-tu agpecHoro Oydepa: T.e. IMUKIMYECKH MeEHSeM
agpec NaHHBIX B Oydepe, yBenmduBas ero Ha eQUHUITY KaKABI pa3 IMPH YCIeIIHOM
nepenaun 13 DMA B DAC no cpabaThIBaHMIO CHCTeMHOro Taiimepa. Kakoil AOIKeH
OBITh BBICTABJIEH IIepHOJl CpalaTBIBAHUS CHUCTEMHOrO TaiiMepa €ClM YacToTa
TaKTUPOBAHU MUKpoKoHTpoiutepa 48MI11. Kakue 3HaueHns gomkeH comepikats Oydep,
€CJIN MaKCUMaIbHOe 3HaueHNe HanpspkeHnsa Ha Beixojie [[ALI pasao 3 Bonpram.

4.2 @®oHx OLEHOYHBIX CpeACTB /Ui TIPOBEJAeHHS MPOMEXKYTOYHOH
aATTeCTALHH.

(I)OH,I[ OLEHOYHBIX CpPeOcTB A IIPpOBEJCHIA HpOMe}KYTOT-II-IOﬁ aTTecTalmn
COACPAIT KOHTPOJIBHEIE BOIIPOCHI U IIPAKTHYECKHNE 3aJlaHid B BHJC 3aa49 BEIHOCHMEIC
AJI OLIEHUBAHI OKOHYATEIIBHBIX PE3YIIETATOB O6yT-IeHI/I$I 110 AMCITHILIIITHE.

Bomnpocsl 1 npuMepbl THIMOBBIX NPAKTHYECKHUX 3a/IaHHUii, BBIHOCHMbIe HA 3a4eT B §-
M ceMecTpe N0 JAHcHHUILIMHe «MHKpompoleccopHasi TeXHHKAa a ONTHYECKHX
cHCTeMAaX CBSI3W» JUII Harnpapienusa noarotopku: 11.03.02 MudoxoMMyHUKAIOHHEIE
TEXHOJIOTMU U CUCTeMBbI cBA3u, Npodmiab "ONnThuecKkue CHUCTEMBI U CETH CBI3H”
(IpoMeXyTOouHAd aTTecTalid MOXKeT ObITh BBICTABJIEHA IO Pe3yJIbTaTaM YCIIeNHOTO
BHITIOJIHEHUS 3aJlaHiii J1abopaTOpHBIX paboT C y4eTOM aKTUBHOCTH CTY/IEHTa Ha
MPAaKTUIEeCKUX 3aHITHAX U TTOCEIeHIS JIeKITHiA)

1. OObscHHUTE KaKk OTHOCITCA APYT K JAPYIY CJIeIyIoIue KIFOUeBbIe KOMITOHEHTEI
poyTepor cepun MX ¢upmer Juniper: PFE, FPC, DPC, MPC, MIC, PIC, SCB, RE,
Trio-ummcet. HapucyliTe O10K-cXeMbl ITOSICHIIONTNE X B3auMO/elicTBIe.

2. Jlaitte onpenenenue nouaturo Plane (tuisiin) B poyTtepax cepumt MX dupmsr Juniper.

3. Tloscuure pabory SDH wMynmpTuIUlekcopa Ha IIpuMepe CTPYKTYPHOU CXeMBI C
ncrionb3oBaHneMm mukpocxeM Intel LXT6251, LXT344, LXT6155, LXT6282 Ha
rtate MarmmpoB 21E1L.

4. Onmmure OCHOBHBIE alllapaTHble OTIWMYAs IIPU BHIIONHEHUN MapIIpyTH3aTOpaMU
ceonx (pynkimii Mexnay wiargopmamu Cisco 7200 u Juniper cepun MX. ITouemy
IIPU  YBeJIMYEHWM KOJWYecTBa HacTpauBaeMbIX (IUIBTPOB JUII  OTCEUeHUS
HexernaTtensHoro Tpaguka B Cisco 7200 cepmm pe3ko yMeHBIIASTCS IIPOITYCKHAS
criocobHocTs, a B cepun 7600 Cisco u 8 MX ceprm Juniper — He yMeHbIaeTcs.

5. Onmmumre cXeMbl M 5Talbl IIPOrPaMMUPOBaHUS MHKpokoHTpoiepo STM32F4.
Kakwue ocobrie oTmurms mexay ondmorexkamu StdPeriph m CMSIS?

6. Uro coboii mpeactrangser DMA wu J1g wero Impolieccop BBOJA-BBIBOZA
nojmepxuBaeT pexuM DMA, u 1 dero mprumMeHseTcs pexxuM IPIMOro JOCTyIla K
rmamsat DMA?



7. IllpepeIBaHIS MHKPOKOHTpOJUIepa U IS Hero NpuMeHIroTcs. OCHOBHbIE HMCTOYHIKI
npepbiBaHmii. OuepemHOCTH OOpaOOTKM IIpepelBaHMII IIpU  BO3ZHUKHOBEHUU
HEeCKOJIbKIIX IIPephIBaHII OZHOBPEeMEHHO.

8. Ilpemmasmauenme wmmkpokoHTpomiaepa ENC28J60. HWurepdeiic conpsokeHns.
AnropurMm ymopasnenns mukpokoHTpoinepom ENC28J60. Ilepemawa maHHBIX OT
ENC28J60 o ethernet-uurepdeiicy.

9. IIporokon UDP. Crpykrypa UDP-geitrarpamMmMer u npegHaszHadeHue oneil. Kaxoit
dopmaT MMEIOT JaHHBIe, ITOoTydaeMble MUKPOKOHTpoJuIepoM oT ethernet-wrmra mmpm
npuéme aaHHLIX 110 npotokory UDP? Otmrane nporokonra UDP ot TCP mpoTokona,
IIPeNMYIIeCcTBa 1 HeIOCTaTKU.

10. Ilopter BBOma-BhIBOma oOmero HaszHaueHus GPIO. Kak npomcxomur mporiecc

mepefiaun  nHpoOpMan B OJOK CxeMe BBOIa — BBIBOJA MHUKPOKOHTPOJUIEPA
STM32Fxxx?

3aoaua Nel

['paBUITEI IPOU3BOMUTEILHOCTA OOOPYAOBAHMSI 3aBHUCIT OT JBYX ITapaMeTpOB:
MaKCUMAaJILHON CKOPOCTH 0OpabOTKHM MAaKeTOB U ITPOITYCKHOM cIOcOOHOCTH  OydepHoi
namstu. Trio-umricer poyrepa Juniper MX80 mmeeT ckopocth obpabotku 55 MIH.
IIAKEeTOB B CeKYHJy, a MpOIycKHyIo criocobHocts 70 I'Omr/c. OmpememmTs Kakopa
IIPOITyCKHAsl CIIOCOOHOCTh BBIpakeHHas B 1OWT/c poyTepa, eci dYepe3 Hero OymayT
THUIIOTETUYECKU MPOXOAUTh TONBKO 96-OaliToBhle makeThl? A ecnu 64-x GaifToBBIE
nakeTel? (Pacuér Bectu ¢ yué€rom, TOro, 4ro makeTel ethernet, cieoBaTeIbHO K HUM
HYXHO IpubaBiath ethernet-3aromobok 1o 38 Gaiit.)

3aoaua No2

B poyrep MX240 ¢upmsr Juniper Bcrapnens e SCB u nse MPC-3D-16XGE-
SFPP. Kakoso xonuaectso Plane (113iiHOB) B 3TOM citygae? A ecinu ogay SCB 3aMeHUTH
Ha MPC?

3aoaua Ne3

Bel permmm umcnonbioBath 24-x OuTHBEIA curma-genbTa ALl AD7190 mis
ommppoBkH aHamoroporo curHaita. CobOcTBeHHEIe ITyMEI ITpeoOpazoBanusa Al He
IIPEBBIIAIOT BOCBMU MJIQIIHNX paspsaoB. 1Ipu 3ToM HIyMEI HCIIONL3YEMOIO OIIOPHOIO
HCTOYHUKA IMTAaHUI HOMUHaIOM Tpu BonbTa coctapisatoT 30 mukpo BoiasT. Onpenemite
aOCOIIIOTHYIO TIOTPEITHOCTh SAMHUYHOrO IIPeoOpazoBaHms IIPH M3MEPEHIHN HalIPSKEHUST
¢ xouTpossHOoU Touku 1,500001 Bonpta.

3aoaua Ned

Bel HaMepeBaeTech WCIIONB30BATh CHUCTEMHBIM TaliMep MHKPOKOHTpOJLIEpa
STM32F406. Ilogxmoune 6ubmiorexy StdPeriph, B HacTpoiikax HpoexTa 3HadeHHe
SystemCoreClock=SYSCLK. Kaxoe 3Hauenue myxHO ykazats B SysTick_ Config(=?),
My, Npi, P, uto6er BeI30oB yrximm mpepsiBanusg SysTick_Handler ocymiectsmancs
Kaxzaple 200 MUIIIHCEKYHL,

3aoaua Ne5

Ber coGupaerece mnpu Iomomu ImpPOaHATIOrOBOrO IpeodpaszoBaTeli B
MukpoxoHTposuepe STM32F4 renepupopaTh CHHYCOMAANbHBIN CUTHAT aMILIATYION 1
BomeT 1 wacroroii 8xI'11 Ha BeIBOIHON HOXKe PA4. [ng gero ucromb3yete cBa3bs DMA u
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DAC (mepgriit monyms LIAIT), a Takke oguH U3 cUCTeMHBIX TaiimepoB. [lamubie B DAC
IUKIMYeCKH Iepeckinaiorcs u3 16-tm ampecHoro Oydepa: T.e. LUKIMIECKH MeHSIeM
ampec HaHHBIX B Oydepe, yBemmumBas ero Ha eIMHUILY KaXKABI pa3 IpHU YCIIEIIHON
nepenaun 13 DMA B DAC no cpabaTeiBaHMIO cucTeMHOro Ttatimepa. Kakum pomkeH
OBITH BBICTABIIEH IIepUO (IIepeMeHHas) cpabaThIBaHII CHCTEMHOrO TaliMepa eciml IIpej
oeauTeNb paBeH emuHuile, dactora APBI mumbl MukpokoHTpomnepa paBHa 48 MI.
Kakne 3HaueHns JOIKeH cofepkaTh Oydep, ecim MaKCHMaIbHOe 3HAUeHIe HaIIPSKSHILT
Ha Beixoze [1AII pasuo 3 BonpTam.

OlLieHOYHbIe CPeCTBA AJIS MHBATMIAOB U JIMII C OIPAaHIMYEHHBIMU BO3MOMXKHOCTSIMU
30POBBSI  BHIOMpAIOTCI C YYeTOM UX  HHAUBUAYAIBHBIX  IICHXO(pU3MIECKUX
ocobeHHOCTelA.

— IpU HeOOXOIMMOCTH MHBAIMAAM U JIIAM C OPAaHIMYEHHBLIMH BO3MOYKHOCTSIMU
37I0POBBSI IIPEIOCTABIISIETCS IOITOJIHUTEIBHOE BpeMs IS IIOATOTOBKH OTBETa;

— IIpY TIPOBEIeHUH MIPOIeyPhl OIICHUBAHIS Pe3yJIbTATOB OOyUeHIsS MHBAIM/IOB U
JIVIT C OTPAHIYEHHBIMH BO3MOXHOCTSIMU 3[JOPOBBS IIPeyCMAaTPUBAETCS UCIIOIb30BAHIE
TEeXHUYECKUX CpPEACTB, HEOOXOANMBIX WM B CBSA3M C WX HHAUBUAYAILHBIMU
OCODEHHOCTIMU,

— IpU HeOOXOAMMOCTU NI OOYYAIONINXCA C OrPaHUMYeHHBIMU BO3MOYKHOCTSIMU
37I0POBBSI M MHBAIMZOB IPOIeIypa OLIEHIBAHUS Pe3yJIbTATOB OOYHIeHHS IO CIIMILINHE
MO’KeT IIPOBOUTHCS B HECKOJIBKO 3TAIlOB.

[Iportenypa OIEHMBAHHS pe3yIbTaToB OOYYeHWS HHBATIOB W JHIl C
OTrpaHIMUEHHBIMUA BO3MOXKHOCTSIMI 3I0POBBS IO JAVCHUIUIMHE (MOIYIIO) IIpelyCMaTpUBaeT
IpeIocTaBIeHe uHopMarp B opMax, aJalTHPOBAHHBIX K OMPaHMYEHUIM UX 3OPOBbS
Y BOCIIPUATILS MH(OPMAI U

JI7tst vy ¢ HapyIneHUSIMU 3peHI

— B IIeYaTHOI (popMe YBEIIMTISHHBIM IIPUQPTOM,

— B (popMe 3IEKTPOHHOTO JTOKYMEHTA.

JI71st VT ¢ HapyIIeHISIMU CITyXa:

— B IIeYaTHOI1 opMe,

— B (popMe 5IEeKTPOHHOTO JOKYMEHTA.

JI71st IV ¢ HapyIIeHUSIMU OITOPHO-/IBUTaTeILHOTO almiapaTa:

— B IIeUaTHOI1 popmMe,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA.

JlaHHBIAT TepeueHb MOXET OBITh KOHKPETH3UPOBAaH B  3aBUCUMOCTH  OT
KOHTUHT €HTa O0yYarOIMIXCsl.

5. IlepeueHr OCHOBHOHH ¥ JONMOJHHUTEJBHOII Y4YeOHOH JHUTepPATYPHI,
HeOoOXO0ANUMOH /LISl OCBOEHUS JUCIIHILTHHBI (MO, TyJIs1).

5.1 OcHoBHas1 IUTeparTypa:

1. Oroponnuxos, M. H. MuxporpolieccopHas TeXHIKa: BBeJieHue B cortex-m3 : yaeGHoe
rtocobue g By3os / M. H. Oropomgrmkos. — 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-3E9AC40DADIO.
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2. Caxmues, A. M. ITu¢dposrie ycTpolicTBa 1 MUKPOIIPOLIECCOPEI : yieOHOe rmocobue s
akagemmdeckoro GakamaBpuara / A. M. CaxueB. — 2-e uzf., nepepad. u gom. — M. :
WzpatemsctBo IOpatit, 2017. — 139 c. — (Cepus : bakanaBp. Axagemmdeckuil Kypc). —
ISBN 978-5-534-04946-6. — Pexxim moctyna : www.biblio-online.ru/book/1BE9378D-
3F7B-44A0-A1BC-79BOC8B2EFAE.

3. Xapros B.S. Muxpormporieccopasie cucteMs! [Tekcr] : yueGHoe mocobue ais
ctyneHToB By30B / B. S. Xapros. - M. : Axagemus, 2010. - 351 c.

4. Kamaues, A.B. MHorosaepHble mporeccopsl : yaeoHoe rmocodue / A.B. Kamaues. -
Mocksa : MutepreT-YHuBepcuteT Mupopmanmonnsrx Texuomoruii, 2011. - 248 c. -
ISBN 978-5-9963-0349-6 [OnextponnElii pecype] — Pexamv goctyma. - URL:
http://biblioclub.ru/index.php?page=book &id=233103.

JImst  OcBOeHMS [WICIMIUIMHBI WHBAIMIAMU ¥ JIMI[@aMH C OrPaHMYeHHBIMI
BO3MOJKHOCTSIMU 3/I0POBbSI MMEIOTCS H3/IaHUS B SIEKTPOHHOM BHIE B SIEKTPOHHO-
oubIMoTedHBIX cucTeMax «Jlaub» u «HOpaiiT».

5.2 /lonotHMTe/IbHASA JIUTEPATYpA:

1. HlerretoB, A. I'. IlpeobpazoBanue M3MEpPUTEIBLHBIX CUTHAJIOB @ YISOHUK U IIPaKTHKYM
s akageMudeckoro 6akanaspuata / A. I'. Il{erretos, ¥O. H. JIpsuenxko ; nox pen. A. T.
IMMenneroBa. — M. : MzpgaremsctBo IOpaiit, 2017. — 270 c. — (Cepus : bakamasp.
Axanemraeckuii kypc). — ISBN 978-5-534-01177-7. — Pexxum moctyma : www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-AE883BB53DF58

2. Bepmin, A.H. OcHoBHble npoTokoisl VHTepHeT : yaebHOoe mocobue / A.H. beprmn. —
Mocksa : WaTepHeT-YHUBepcuteT MHbopmarmonnsix Texnomormit, 2008. — 504 c. :. —
ISBN  978-5-94774-884-0 ; To xe [Onextpomnwii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232986

3. Hopuxkos IO. B. OcHoBBI Mukporiporieccopaoii Texauku [ Texc] : yuebHoe mocobue /
IO. B. HoBuxkos, I1. K. Cxopoboratos. — 3-e u3j., uctp. — M. : ViHTepHeT-YHUBepcUTeT
Nudopmarmonnsrx Texuomoruit : BMHOM. Jlaboparopug 3uanuit, 2006. - 357 c.

4. MuxporpolieccopHas TeXHUKa B OINTHYECKUX TeIeKOMMYHHUKAITMOHHEIX CHCTeMax:
naboparopusiii mpakTukyM. / [Imotmmm MUIL., A.C. Jleruenko, H.A. SlkoBenko, B.A.
Huxutun/ Kpacuomap. Kybauckuii roc. yu-1, 2014. 112¢. ISBN 978-5-8209-1015-9

5. Huxymeckuit YLE. Ontuueckue nHTepgeiichl IMPPOBEIX KOMMYTAITMOHHBIX CTAHITHHA 1
cetu moctyma [ Texcr] / V1. Huxynbckuii. — M. : Texuocdepa, 2006. - 251 ¢

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

[ OnextponnsIii pecype] : yued. mocobue / FO.A. Cuupraos, C.B. Cokomnos, E.B. Tutos. —
OnexTpoH. gaH. — CaukT-IleTepOypr : Jlaus, 2013. — 496 c. — Pexxum goctyma:
https://e.lanbook.com/book/12948.

6. Ilepeuens pecypcoB HH(pOPMALTHOHHO-TEJIEeKOMMYHHKAIIHOHHOM ceTH
«/IHTepHeT», HEOOXOXMMBIX JUIsI OCBOeHHS JUCIUILIHHBI (MOXYJIs1).

1. OnexTporHas MHMOPMAITIOHHO-00pasoBaTeNnbHas cpena MomymHoro JIHMHaMIIecKoro
O6yuenns Ky6l'Y — pasgen «MukporporeccopHas TeXHUKA B ONTHYECKUIX CHCTeMax
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cBs3u» 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-6ubamoreunas 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
/fd/5d/64/ct/7c¢/38/4¢/30/DM00036052.pdf/files/DM00036052.pdf/jer:content/translation
s/en.DM00036052.pdf

7. MeToanieckue YKa3aHUsl Iisl 00y YAIONIHX CH 10 OCBOECHHIO JHCIHILIHHBI (MO/TYJIs1).

Jlekrst sBiseTCS OXHOM 13 (PopM M3YYeHMS TeOPeTHYeCKOro MaTrepuana IIo
IUCIMIUIMHe. B Xofe IJeKIMOHHOTO Kypca HPOBOAUTCS H3JIOKEHHEe COBPEMEHHBIX
HAyJHBIX ITOAXOJOB U Teopmil. B TeTpaay /U KOHCIEKTHPOBAHUS JISKIW HeOOXOIIMO
UMeTh IIONI4, IZie IO XOAY KOHCIIEKTHPOBAHWS JENAIOTCS HEOOXOIMMEIE ITOMETKH.
3armicy JOKHBI OBITH W30MpATeIbHBIME, IIOJTHOCTBIO CIIEAYeT 3alliCEIBAaTh TOJBKO
omnpezeneHnsd. B KOHCIeKTe NPUMEHSIOT COKpallleHHe CJIOB, YTO YCKOpPSeT 3aIllCh.
Borpockl, BO3HUKAOIINE B X0 JISKIHH, PEKOMEH/TyeTCS 3alliChIBATh Ha ITONSIX U IIOCe
OKOHYaHMS JIeKITMM OOpaTUThCS 3a pPasbICHEHHEM K IIperofaBaTermo. HeobOxommmo
AKTIBHO paboOTaTh C KOHCIIEKTOM JIEKIWIH: ITOCIIe OKOHYAHWS JIeKIINH PeKOMEHIYyeTCs
IIepeunTaTh CBOM 3aIIHCH, BHECTH IIOIIPABKU U JIOIIOIHEHU .

OnHMM U3 OCHOBHBIX BUJIOB JIeATEILHOCTH CTYJIEHTA SBIISETCS CaMOCTOjATeNbHAS
paboTa, KOTopasd BKIIOUAeT B ceOs M3yUeHHe JISKIMOHHOTO MaTephana, YIeOHUKOB U
YUIeOHBIX TTOCOOUH, TTOJITOTOBKY K BBIIOJIHEHHUIO JTa0OPATOPHBIX padoT.

MeToanka  caMOCTOSTENILHOM ~ palOTEI  IIPEeABAPUTENEHO  Pa3zbICHICTC
IperofiaBaTteieM U B IIOCIEAYIOMIEM MOXKeT YTOUHITBCS C yU4eTOM WH/IMBUIYaIbHBIX
ocoOeHHOCTell ~ CTYJIeHTOB (pexoMeHpaII ~ pasMelleHHl B 3IIEKTPOHHON
nH(pOPMAIMOHHO-00pa3oBaTeNbHON  cpefe MonympHoro JluHammdeckoro OOydueHUs
Kyol'Y — pazgen «MuxporporeccopHasd TeXHHKAa B ONTHYECKHUX CHCTeMax CRBS3H»
http://moodle.kubsu.ru/enrol/index.php?id=372). BpemMd u MecTO CaMOCTOATEIBHONU
paboTHl BEIOMPAIOTCS CTYAEHTaMU IO CBOEMY YCMOTPEHMIIO C YHIeTOM pPeKOMEHIAITA
IperiofaBaTe)Id B BHUAE IUIAHA CaMOCTOSTENBHON paboThl cTynmeHTa. llmaHmpopaHme
BPpEMEHU Ha CaMOCTOSTENHHYIO paboTy, HeoOXOMMMOro Ha H3ydeHHe HaCTOSIIeH
OUCITUIUIMHEI, CTyAeHTaM JIydIle Bcero OCYINecTBNIITH Ha BeCh  CeMecTp,
IpegycMaTpuBasg IIPU STOM peryjpHOe IIOBTOpeHHe IIPOHeHHOro MaTepHuala.
CamocTOogTeNnpbHYIO paboTy Haj UCIMIUIMHON CllefiyeT HauMHATh C K3yYeHHd
IIPOrPaMMBI, KOTOpas CONEPIKUT OCHOBHBIE TPeOOBaHMS K 3HAHMIM, YMEHIIM U HaBBIKAM
obyuaembIx. O6g3aTeNIbHO CIeyeT BCIOMHUTh PeKOMEHIAIMIM IIperiofiaBaTelsd, JaHHbIe
B XOZle YCTAHOBOYHBIX 3aHATHI. 3aTeM ClefAyeT IPHCTYIIaTb K HM3YYEHHIO OTHENbHBIX
PasmesioB U TeM B IIOPSIKE, IIPeAYCMOTPEHHOM IIPOrpaMMOii.
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IToyumB mpencTaBieHie 00 OCHOBHOM COIEPKAHMN pa3fiesia, TeMbl, HeOOX OIUMO
M3yIUTh MaTepual II0 TeMe, M3JIOXKeHHBI B yueOHmke. llemecoobpasHO cOCTaBUTH
KPaTKII KOHCIIeKT IUIM CXeMy, OTOOPa)KaroIIyIO0 CMBICI M CBSI3M OCHOBHBIX ITOHSTUIA
OAHHOTO paszliena U BKIOYEHHBIX B Hero TeM. OOs3aTelbHO cleayeT 3alllChIBaTh
BO3HUKIIINE BOIIPOCH], Ha KOTOpPBIe He YIalIOCh OTBETUTh CaMOCTOSITEILHO.

HeoOxomiMo M3YUIHTH CIIICOK PEKOMEHIOBAHHON OCHOBHOI H JOIOJHUTEIHHOM
JIUTepaTyphbl 1 YOSIUTHCS B €6 HAIMIIN B JITIHOM ITOJIB30BAHIN WM B IIOAPA3IeIeHISIX
Ooubmmorekn B OyMa’>XHOM IUIM 5SJIEKTPOHHOM BHIE. BCIO OCHOBHYIO Y4eOHYIO
JIUTepaTypy JKellaTelIbHO M3y4daTh ¢ COCTAaBJIeHNEeM KOHCIeKTa. UTeHue JUTepaTypel, He
CONPOBOJKAAaeMOe KOHCIIeKTHPOBaHMEeM, MaJlo pe3yiabTaTuBHO. llenp HamicaHus
KOHCIIeKTa II0 AWCHWIIINHE — cPOPMUPOBATH HABBIKH IO IIOUCKY, OTOOpPY, aHAIM3Y U
dopMymIpoBaHMIO YUeOHOro MaTepuaia. OTHM HaBBIKM 0OS3aTeNbHBI U JIEFOO0ro
CHelaICTa C BBICIINM OOpa3OBaHMEM HE3aBUCHMO OT BEIOPAHHOI'O HAaIIpaBJICHIS.
Harmcanue KoHCIIEKTa JOMKHO OBITh TBOPYECKUM — HYJKHO He IIepeIICHIBATE TeKCT U3
HCTOYHHKOB, HO IIBITATBCA KPAaTKO M3/IaraTh CBOMMU CIIOBAMH COjJlepXKaHMe OTBeTa, IIpU
5TOM MaKCHUMAJILHO €r0 CTPYKTYPUPYS U MCIOJIb3YS CHMBOJEI M YCIIOBHEIE OOO3HAYCHMS.
Kormposanne u 3ay-mBaHIe HEOCMBICIIEHHOTO TeKCTa TPYIOSMKO U 110 OONBIIIOMY CUeTy
He UMeeT IIO3HABATeILHOM M IIPakTHYecKOl ITeHHOCTH. [Ipm paboTe HaJ KOHCIIEKTOM
00S3aTeNbHO BBISBILIFOTCS M OTMEUAIOTCS TPYAHBIE AJII CaMOCTOSTEHLHOTO W3yYeHUS
BOIIPOCHI, C KOTOPBIMI YMECTHO OOPaTHTHCS K IIPEIIOIaBaTeIiO IIPY ITOCEIIeHUH 3aHITHH
U KOHCYJIbTaIlM, OO0 B MHMBUAYAILHOM mopsake. [Ipu ureHrm y4eOHOI U HaydIHON
JIUTepaTypbl HEOOXOMMO BCEr/ia CIeIUTh 3@ TOYHBIM U IIOJHBIM ITOHUMAHUEeM 3HAYCHIS
TEPMUHOB U COJEpkKaHMUS IIOHATUH, HCIIONB3YEeMBIX B TeKcTe. Beersia cieyeT yTOuHSITE
3HAYEHNS IO CIIOBAPSIM WIIN SHITKJIONEVISIM, IIPU HeOOX OIMMOCTH 3aITiCHIBATE.

K nmaboparopHeimM paboram  ciegyeT IIOATOTOBUTLCS — IMPeIBAPUTENIBHO,
O3HAKOMUBIIIUCh C KpaTKoil HO crieruduyeckoil Teopueil pasmerieHHoil B Cpeme
MopybHOro JIMHAMUYIECKOro O0yueHns Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372, mnapoms 3amucu [ocTynma B pas3gen
JUCITILIMHEL «MUKpoNpoleccopHas TEXHUKA B ONTUYECKUX CHCTEMax CBS3U» BBIIAETCA
Ha IIepBOM 3aHATHU. PekoMeHyeTcsd O3HAaKOMUTHCS 3apaHee U C METOIUYECKHUMU
PeKOMEHIAIMAMU II0 IIPOBEICHUIO COOTBETCTBYIOIell abopaTopHOH paloTel, U B
cIydae HeoOXOIMMOCTH ITPOBECTH IIPeIBAPUTEIFHEIE PACIETHI U ITPUT OTOBRJICHIS.

HemocpencTBeHHad IIOATOTOBKA K 3adeTy OCYHIECTBISETCS IO BOIPOCaM,
IIpe/ICTABJIEHHEIM B JaHHOH y4eOHOI IporpamMMe JUCITHILIMHBL U 3ajadaM. |IaTeIbHO
m3yauTe (POPMYNUPOBKY KaXKIOTO BOIPOCA, BHUKHHUTE B €ro CyTh, COCTaBbTe IUIAH
OTBETa, TaK KakK 3adeT cHaéTcd B YCTHOH (opMe B XOAe AMaiora IIperiojiaBaTelsd co
CTYZAEHTOM.

B ocBoeHM: AUCHMIUIMHBI WHBAIMZAAMH M JMIIAMH € OrPaHUYeHHBIMH
BOBMOJKHOCTSMH 3[[OPOBBS IIPEAYCMOTPEHBl HHIMBUyallbHBIE KOHCYIbTAMN (B TOM
Tmcie gepes email, Skype wim viber), Tak kak OoJbIoe 3HAUEHUE NMeeT KOHCYIbTAIH.
VuauBupyanpHBle KOHCYJIBTALMM IIO IIPEAMETY SBJLIFOTCS BaXXHBIM  (PaKTOpOM,
CIIOCOOCTBYIOINNMM HHAMBUIYAIII3AIIN OOYYESHIS U YCTAHOBJIEHUIO BOCIIUTATEILHOTO
KOHTaKTa MeXAY IIpelrofaBaTeleM H OOYYAIOIMMCS MHBAIMAOM IUIM JIAIIOM C
OrPaHUHIEHHBIMHI BO3M OXXKHOCTIMHU 300POBbA.

PexomenmyeTcs cnemyrommil rpaguk caMOCTOSTENIBHON PabOoTHl CTYAEHTOB IIO
yueOHBIM HeZeIM KaXIOoro ceMecTpa:
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8. Ilepeuens HHPOPMANMOHHBIX TEXHOJIOIH, HCIO/Ib3YEMbIX MPH OCYIIECT BJICHHH
00pa30BaTEJIbHOrO MPOIEcca 0 AHCHHIIHHE (MOYJIIO0).

8.1 Ilepevens HHPOPMAHOHHBIX TEXHOJIOTHII.

[Ipun ocyiuecTBIeHNH OOpPa30BaTENbHOMH HESTENIBHOCTH IT0 HACTOSIIEH IIporpamMMme
HCIIONBb3YETCA  IEKTPOHHAs  HH(OPMAI[MOHHO-0Opa3oBaTelbHas  cpefa  MOAYIBHOIO
JHHaMITYECKOTO OOyueHusa Kyol'yY B paszerne KOTOPO
http://moodle.kubsu.ru/enrol/index.php?id=372 «MHKpOITPOIECCOPHAs TEXHHKA B ONTHYECKUX
CHCTEMAX CBSBH» PacIOllaratoTcsl Y4eOHO-METOAMYECKHE MATEPHANBl: PEKOMEHJAIMH II0
CaMOCTOSTENIbHON padore cTyaeHTa, TPeOOBaHHS K OCBOSHHIO JAHHOM YU4eOHOM ITPOrpaMMEL,
TEOPETHYECKHE M METOJUYECKHE OIMHCAHHA M 3aJaHuSi K IPOBEACHHIO ITa00OpaTOPHBIX palorT.
Cpena cobupaeT CTaTUCTHKY ITO BPEMEHH aKTHBHOCTH aKKayHTa KaKIOro CTYZAEHTa IpH paboTre
C Pa3MEIEHHBIM MaTEPHATIOM.

[IpoBenieHHe YacTH JEKIWIT IPEeIycMaTpHBAaeT HCIONb30BAHUE JEMOHCTPAIIHOHHBIX
MYIBTHMEANHHBIX MaT€pHAIIOB ¢ HCIIOIb30BaHHEM IIPOEKTOpA.

8.2 IlepeveHnb He0OX0AMMOr0 MPOrPaAMMHOIO 0DecTedeHM .

Tak kKak A CaMOCTOATEIBHONH paboThl OOYYaroOIMUXCs IIPEATIoaracTcsa IOCTYIL B
SIEKTPOHHYIO HH(OPMAIHOHHO-00pa30BaTeNbHYIO Cpelly OpraHHM3allud U ceTh WHTEpHET, TO
o0mue TpeOOBaHUA K IOMEINEHUSIM JUISI CaMOCTOSATEIIBHOH PpabOoThl OOYYaroIMUXCS BITOIHE
JIOCTaTOYHO.

JI1g peamm3aliii HacTOAIIEN IPOrpaMMbl TPeOyeTCs:

1. OmnepanonHas cuctema Microsoft cemeiictBa Windows (7/8/10), B paMkax ITporpammbl
komMrtanuM Microsoft “Enrollment for Education Solutions” IS KOMITBIOTEPOB H CEPBEPOB
KybaHcKkoro rocyapcTBEHHOT O YHUBEPCHTETA H €T0 (DHITHATIOB.

2. Ilporpammvueiii maker Keil MDK-ARM-CM-ED - 10user g OIepallHOHHBIX CHCTEM
cemerictBa Windows, BKITFOYAIOIIHM B ce0S KPOCC-KOMITHIISITOP M HHCTPYMEHTHI Pa3padOTKH I
MHKPOKOHTpOJUIepoB cepuit STMFxxx ¢ sapom Cortex-Mx.

8.3 Ilepeuenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

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

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

9. MarepuajbHO-TeXHHUeCKasgs 0a3a, HeoOXoquMasm /I  OCYIIECTBJIEHHA
00pa30BaTeJLHOTO0 Mpoliecca Mo JUCHHILIHHE (MOIYJII0).

MaTtepHanbHO-TEXHHYECKOe OOeCTIeueH e U CIIUTUTIHEL
(MOZYIISI) M OCHAII[EHHOCTh

L. JlexiponHsble 3aHATHA | JIeKIMOHHAS ayAHTOPHS, OCHAIeHHAs IIPe3eHTalliOHHON
TEXHUKON (TIPOEKTOpP, HKpaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM IIporpaMMHEIM oOecrieueHueM (I10)
7Sl BOcIipomsBeldeHHs (aitnmoB dopmaTta jpg M avi.
JloCcTaTOYHEIM KOIMYECTBOM IIOCAIOYHEIX MecT: Ne 209C,
Ne 315C, Ne201

.8 [TpaxrHueckue AyouTopHa OCHAIUEHHAs MENOBBIMM MM MapKepHBIMH
3aHATHS JOCKaMH, IIPE3CHTAIHOHHON TEXHHKOH (IIPOEKTOp, 3KpPaH,

No Bun padot

25



KOMITLIOTEP/HOYTOYK) M COOTBETCTBYIOIIHMM ITPOT paMMHBIM
obecrieuenrneM (IIO) 1ma  BocmpomuspemeHHS (GaiinoB
(opmara jpg, ZOCTATOUHBIM KOIMYECTBOM IIOCAJOUHBIX MECT
co cronmamu: Ne209C, Ne205aC, Ne315C

JlabopaTopHEbIe JlaGopaTopus, YKOMIUIEKTOBaHHAS CIIeIIHATH3HPOBaHHOMH

3aHATHA MeOeTIbI0 M TEXHHYECKHMI CPeIcTBaMI O0YUEHH .
[IpoBeaeHNe 3aHATHIT Ta00PaTOPHOIO MPAKTHKYMa YaCTHYHO
MPEAYCMOTPEHO B «KOMITBIOTEPHOM KJIACCe CIIEIHaIbHBIX
JUCLIMIUTHH» (ayauTopus 205¢): 9BM ¢ ycTaHOBIEHHBIM
IPOrpaMMHBIM OOECIIEYEHHEM H 1a00paTOPHBIMA
OTIIAJIOYHEBIMH H OIleHOUYHBIMH ITtaTaMi: STM32F407G-
DISCI, STM32F4DIS-BB, STM32F4 Discovery Base Bo,
PL.2303 USB UART Board, SN65HVD230 CAN Board

['pyrioseie IloMermeHtie ¢ MOCTAaTOYHBIM KOIHYECTBOM ITOCAOUHBIX

(MHIMBHTYaJIbHEIE ) MECT H MENOBOH HITH MAapKEPHOH JTockoi: Noe2(5aC

KOHCYJIbTal[HH

[IpomexyToyHas IToMermeHe ¢ AOCTAaTOUYHBIM KOIHMYECTBOM ITOCAOUHBIX

arTecTallHs MecT: No205aC

CamMocTosgTenbHasa KaOuHer Al caMOCTOSMTENbHOM paldoThl, OCHAINEHHBIN

pabora KOMITBIOTEPHOM TEXHUKOM C BOZMOKHOCTBIO TTOAKITIOYEHHA K

ceTH «MHTepHEeT», MPOrpaMMON 3KPAaHHOTO YBEIHYEHHS H
oGecTieueHHBINH JOCTYIIOM B AIIEKTPOHHYIO HH() OpMaIlHOHHO-
00pa3oBaTeIbHyIO cpelly YyHUBepcuTeTa No2(7¢
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