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1 He.]'lll H 3aJaui M3YYECHHHA JHCHUITIIHHBI

1.1 IMeas aucuMImivHbI

YueOHas AuCHUIUINHA «MUKPOIPOIECCOpHAs TEeXHUKAa B OITHUECKUX
CHUCTE€MaxX CBS3M» CTaBUT CBOEH Ielbi0 U3yUeHHEe U IIpUMEHEHUE MIK-
POIIPOIECCOPHO TEXHUKN: CIEI[UATIN3UPOBAHHEIX MUKPOIIPOIIECCOPOB - CETEBBIX
IIPOIIECCOPOB, IMPOIIECCOPOB BBOJA/BLIBOJA, MPOIECCOPOB ImppoBroit obOpadoTku
CUTHAJIOB; OCOOCHHOCTEN TEIeKOMMYHUKAIIIOHHOTO IIPOTPaMMHOTO 00eCIIeUeHUs
PazIMYHOrO Ha3HAUEHNUS B CPEACTBAX CBSI3IL.

1.2 3agaun AUCHUIVINHBI

O3HaKOMHUTEH CTYJEHTOB C ApXUTEKTypOH U OCHOBHBIMH TE€XHIYECKIMII
XapaKTEPUCTUKAMI MIKPOIPOIECCOPOB PA3INMUHBIX THUIIOB; OPraHU3AaI[UN BBOA-
BLIBOJIA B HUX (IIPOTpaMMHOE YIIPaBIICHHE BBOJIOM- BBEIBOJIOM, KaHAJBl IPSMOTO
JIOCTyIla B TAMATh, HAa3HAUEHNE U BUJILl IPEPLIBAHUII); MHOTOIIPOIIECCOPHBIE
CUCTEMBI (apXUTEKTypa, CIIOCOOBI CBSI2M); C OCHOBHBIMH TpeOOBaHILIMU
KOMIUIEKTOBAaHUS, IPOTPAMMHBEIM OOECIIeUeHNeM, OIEpPalMOHHBIMI CUCTEMaMU
peabHOTO BPEMEHU; YIPABIOIMIMI KOMIUIEKCAMI Y3JIOB KOMMyTanui. A Tak
K€ C COBPEMEHHBIMHU TEHJICHITUSIMI Pa3BUTHS MHIKPOIPOIECCOPHOI TEXHUKHN U
IIPOTPaMMHOTO OOecreueHnsa. A Takke, CUCTEMAaTU3NPOBATh MOyUeHHBIE 3HAHUS
Kacaromeiicss pa3paboTKN apXUTEKTYPhl MUKPOIPOIIECCOPOB M IPOTPAMMHOTO
obecrieueHnst, OCOOEHHOCTEN IPUMEHEHUS MUKPOIPOIECCOPHON TEXHUKU U
IIPOTPAMMHOTO OOECIIEUEHNS B CPECTBaX CBI3U. J[aTh MPaKTUUECKNE HABLIKM TIO
IIPOTPaMMIPOBAHIIO MUKPOKOHTPOJUIEPOB IS PEMIEHNS Pa3INUHbIX 3a71ad.

1.3 Mecto aucuuruiiHbl (MOayJisl) B CTPYKTYype o0pa3oBaTebHOI

MpPOrpaMMblI
Jucnumuaa «MukpompoIieccopHasi TeXHHUKa B ONTHUECKUX CHUCTEMax
CBsI3M» TI0 HampapiieHuro moxarotosku 11.03.02 NuadoxoMMy HIKAITUIOHHEIE

TEXHOJIOTUN U CUCTEMHI CBiI3U (kBamudukaius (cTerneHs) "dakanapp') OTHOCUTCS
Kk yuebHoMmy rukiry B1.Baucrumus (Mofysieil) BapuaTUBHOI YacTH.

Marepuan kypca BechMa 0ObEMEH, U CJIOXKEH B MOHUMAHUN, MO3TOMY I
€ro OCBOEHUS HEOOXOJUMO YCIEINIHOE YCBOGHUE COITyTCTBYIOIUX JUCITUATUINH:
«BrrunucnuTenbHasg TEXHUKa U MHOOPMAIUOHHBIE TEXHOJIOTHN», «CXeMOTEXHIKA
TeJIeKOMMYHUKAIIMOHHEIX YCTPOHCTB», «Iludporasa snekTpoHuKa», «ONTUUIECKUe
1IU(PORbIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI», « Teopus SIIEKTPpIUEecKUX Ieneit»,
«OCHOBHI  DJIEKTPOHUKN», «BBIUMCIUTENHLHAS TeXHUKa U UH(QOpMAIMOHHbLIE
TEXHOJIOTUI».

1.4 TlepeueHr mNJIAHHPYEMBIX Ppe3yJbTATOB OOYYeHHs] IO JAHCLHIIJIHHE
(MoxymI0), COOTHECEHHBIX ¢ IUVIAHHPYeMBIMH  Ppe3yJIbTATAMH  OCBOEHHS
o0pa3zoBaTeJbHOI NPOrPaMMbI

WzyueHne qaHHOH yueOHOMN IUCIIATLIIHEL HAIIPaBIeHO Ha (POPMUpPOBAHNE Y
obyuaronmxcs npogeccuonanvrvix xomnererii: ITK-30; ITK-31, TTK-32
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Conepxamie

B pesymbraTe H3ydeHHSI yueOHOM AH CLIITUTHHEI

Ne | UHzeke - =
i | xonmer I-[.[..[I/II/I O0YYAIOIIHECA JTOIKHBL
CHIIHH (I/IJ'H/I £k 3HATb YMeETh BJAJETH
YacTH) .

1. | TIK-30 CIocoOHOCTRIO Anropumm paGotsl | IIpHMeEHATh MIHHY Branets
MPHMEHATh rocJIejoBaTeNbHOH naHHbIX [2C B HaBbIKaMH
COBp EMEHHbIE WHHB! JaHHBIX I2C 104 | yempoiicrsax, HarmHcaHHsA
Mgm;:u;l CB3H HHTETPANBHBIX | ey cniapHBAOMIX nporpa(x;Hm Ha
o0CTy#HBaHHA | CXeM; a3bike CH i
H PEMOHTA Cxembl TIOOKIIIOUEHHA K ;gs:;?g paspaceTa, ARM

Pa3JIHYHBIMH MHKD OKOHTPOJLIE
rieprd ep MEHBIMH e poB B cpene Keil
yetpoiicteam Ethernet, | HAIVALILL urerme LVision,
CAN, MicroSD. HH(OPMALHH ¢ IATIHKOB peanH30BaTh
Anroputm  paGoTel M | MOHHTOPHHIA H armapaTHYy
METO/IbI repefadH | MarHOCTHKH T1ep ea o
naHHpix  USART H | obopymoBaHH, HH(}OpMALHH 110
UART. HH(OPMALIOHHBIH HHTep deficam:
OCHOBBI TEXHONOTHH | oGnrer MeTy UART, 12C, SPI,
TIaKeTHOH MEPENAH | pricp OKOHTP OJLIE AMHL CAN, Ethernet.
JIaHHBIX Ethernet, OpraHH30BbIBaTh TPHEM
npotokoskl ARP, ICMP, | nepenady
IP,  cwpykrypy  UDP | \pigopmarpm i m ot
COOGIMEHHA,  CTPYKTYPY | npqporcoHTp OLTEp OB,
TCP  cooGmeHHA  H | yepes Ethernet
HTTP 3anpoca. Bugpl viHTep deic.
TpepbIBAHHEH Peam30BbIBaTh
MHKPOKOHTP OJLIIEPA, HX | mhorokomms ARP, ICMP,
VDI AGHCTBHA, | 1p UDP, TCP, HTTP Ha
BEKTOPBI  TIPEPBIBAHHA, | yeronp3yeMbIx B
PETHCTPBL  YTIPABJICHHA | 11a50paTOpHBEIX padoTax
HIPEPhIBAHITAMH MHICPOKOHTP OJIJIEPax.
TIPHHTIHTIbI B 11p orpaMMHOM ITaKeTe
TaKTHP OBAHM: H 3a1aHHA | K ei] 1) Vision cocTaBIATh
MACTOT  TAKTHPOBAHHA. | rynorpanibl i
OcHoBHbIE HCTIONB3YEMBIX B
(yHKIMOHATbHbIE naBGopaTopHbIX paboTax
SHICMCHTA MHICPOKOHTP OJIJIEP OB Ha
HHTETPHP OBaHHOH CPETBI | serope ARM Apa,
paa.pz.lfiornm Keil TPOBOJMT TP OLENYPY
pVision. OCHOBBI |y arcrimeckoit HaTypHOI
HalHCatiA  TIPOTPAMM | orrramey paboTel KOAA.
VT MHKPOKOHTPOJLIEP OB Ormdp OBBIBATS
Ha a3pIKe C. AHAJIOTOBBIE CHTHAJIBI C
TIOMOIIIbIO BCTP OEHHBIX B
MHKP OKOHTPOJUIEPhI
AITII, nepenauy
oLH(pOBaHHOI0 CHIHAaJIA
Ha BHEIIHee ¥ CTP OHCTRO.

2. | TIK-31 YMEHHEM TIPHHLHITBI paboThI, BhIGHPATh OMITHMANbHBIE | TPaKTHYECKHMH
OCYLIECTBIIAT TeXHHYEeCKHe € TOYKH 3p eHHA HaBbIKaMH
TTOHCK H XapaKTepHCTHKH H peLIeHHA ITOCTABICHHOH | 3KCIIepHMEHTANb
yCTpaHeHHe KOHCTPYKTHBHBIE 3ajjauH THITOBbIE HBIX
HEHCIIpaBHOCTeH | 0c0OGEHHOCTH, OCHOBBI armlapaTHbIe peLIeHHA HCCJIE[TOBAaHHI H

TIPHHLIMIIOB MOCTPOCHHA | V1A peasH3aLiH HHCTPYMEHTAJIBH
BbIUHCIIHTENBHOM YacTH | 3JIEKTPOHHBIX BIX  H3MepeHHH
LI(pP OBBIX CHCTEM YCTPOHCTE; InA TPOBEPKH H
YIpaBJIeHHA H paboTh! HCITOJIb30BaTh OTJIafKH
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Mol Erere Conepxamiie B pesymbraTe H3ydeHHSI yueOHOM AHCLIITUTHHEI
it | Zonmier Kome're}qmn 0633"{310]1]]/[602 JOIIKHBL
CHIIHH (I/IJTI/I o 3HaATh YMeThb BJIaJdeTh
YacTH) !
(yHIIHOHAIBHBIX H3MEpHTEbHbIE CHHTE3Hp OBAHHbI
6710K0B, BXOAAMHX B €€ MpHUOOpBI MPH IMOHCKEH | X H  TOTOBBIX
COCTaB. yCTpaHeHHH YCTPOHCTE;
HEHCIIPAaBHOCTEH, a TAK | HaBbIKAMH
e TPOBEPKH paboTnl c
paboTocriocoGHOCTH KOHTPOJILHO-
armapaTHO- H3MEPHTEIbHOH
TP OrpaMMHBIX CXEM H armapaTypofi.
OJI0KOB.
3. | TIK-32 Cr10co0HOC ThIO CrieLianH3Hp OBaHHbIE TTonnmaTe TexHHueckHe | Brnapers
TOTOBHTh TPOLIECCOPHI B CPEJICTBAX | OIMHCAHHA Ha | HaBbIKAMH
TEXHHYECKY IO CB3H PagHOTEXHHY ECKHE OCYILIECTBIIATD
TOKYMEHTALIHIO KOMITOHEHTBI cbop M aHamB
Ha PEMOHT H Tpe7icTaBAeMble HX | HCXOJIHBIX
BOCCTAHOBJIEHHE TP OH3BOIHTEIAMH H | aHHBIX IE:
paboTocrioco6H YMETh  COIVIACOBBIBAThH | pacyera H
OCTH BXOIbI H BBIXO/IbI | TIP OEKTHP OBAaHHA
HH(OKOMMYHHK 1P OBBIX M | meTaneti, y3II0B H
ALTHOHHOTO AHAJIOTOBBIX  YCTPOHCTB | yCTpOHCTB
o0opyI0BaHHA T10 HHM. PaJTHOTEXHHYECK
HX CHCTEM [0
TEXHHYE CKHM

OITHCaHHAM oT
TIp OM3BOAHTENA H
TIOJIL3YACH
crelHalH3HpOoBa
HHOH

JHTEpaTypoOH.

2. CTpyKTypa H coep:raHHe NUCHHUILIHHbBI.

2.1 PacnipesiesieHNe TPYA0EMKOCTH JUCHHILIHHBI 110 BHIAM paldoT.

Obmas TpyooéMKOCTh IUCITMIUIMHBI cocTaBigeT 3 3ad.ed. (108 wacom), mx
pacrmpe/ieJieHre 110 BUAaM padoT MpeICcTaBJIeHo B Tabule (0na cmyoermos 3P0).

Bua yueOHO# paGoTh Bcero 3 Kypc
YacoB Ne Ceccrn
(4Jackl)
1 2
KoHTakTHas padoTa, B TOM YHCIeE:
Ay IMTOpHBIE 3aHATHA (BCEro): 12
3AHATHS JTEKIHMOHHOTO THIIA 4 4
(3aHATHA CEMHHAPCKOTO THIIA ( CEMIHAPEI, TIPAKTHYECKHEe 3aHATH ) 4 4
UlaGopaTopHBIe 3aHATHS 4 4
I Hasi KOHTAKTHAA padora:
KoHTpommb camocTosTenbHoi padoTsl (KCP)
[ TpomexyrouHas arTecraliys (MKP) B dopme 3auera 0,2 0,2
CamocTosiTeJIbHAS Pa0oTa, B TOM JHCJIE: 92 28 64
Kypcoras pabora
[IpopaboTka yueOHOro (TeopeTHIECKOr0) MaTepHaa T2 28 44
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BEITIOMHEHIe HHI MBI YaIbHBIX 3af aHI (TIOATOTOBKA COOOLISHIH, 20 20

TTpe3eHTALI) - -

Pedepar

[loproToRKa K TEKyIIeMy KOHTPOIIO

KoHTpoJIb:

[IOaroTOBKa K 3aUeTy 3,8 - 3.8

O0mast TPYA0EMKOCTb ac. 108 36 72
B TOM 4lcJie KOHTAKTHAasA padora 12,2 8 4,2
3a4. e 3 1 2

2.2 CTpyKrypa JMCIHIIHHDL
Pacnipenenenne BUAOB y4eOHOM paGoTH M MX TPYAOEMKOCTH IO pa3AeliaM AU CIIATIIMHEL.

Pasiensl (TeMBI) AUCIIHIUIMHBL, H3yUYaeMble Ha 4 Kypce (ounas popma):

Konuuectso yacos
No HanmeHoBaHHE pa3AeinoB (Tem) cyjaropaas || Becay/ opHds
Bcero pabora pabora
J |13 | JIP CRC
L.
Crielam3npOBaHHEIE TTPOLIECCOPEI
B CPEACTBaX CBS3HU 14 2 12
2 [lepemada JaHHBIX H YIAIEHHOE
yIpapJIeHHe IH(PPOBBIX CHCTEM 11 1 10
MEXAY COOOM IO CTaH[apTHHIM
HHTepdeiicam
3. |IIpemenpHble BO3ZMOXKHOCTH POYTEPOB
Juniper cepun MX 22 e 20
4, [lepenaya ¥ ITpHUEM JAHHBIX T10 11 1 10
Ethernet uHTepdEiicy
5. |HHrerpupoBaHHas cpefia pa3padoTKU
Juis APM 1mporieccopoB 23 1 1 1 20
6. Beeaenue B padboty ¢ APM
apXUTEKTYPOH Ha IIpUMeEpE
aTrapaTHO-IIPOr PAMMHOLO 25 2 3 20
KOMIUIEKCA
Hmozo no oucyunnure: 104 4 4 4 92
IIpumeuanue: JI — mexuwmu, 113 — mpakTuueckue 3aHATHS / ceMHHapel, JIP —

nmaboparopHble 3aHITHSA, CPC — camocTosTenbHasg padoTa CTyIeHTa.

KonTakTHas pabotanpu IpoBeleHUM YYeOHBIX 3aHATHII 110 JIUCIIAIUIIHE
«MukporporieccopHas TeXHUKa B OIITHYECKUX CHCTeMax CBI3M» BKJIIOYAET B ceOd:
3aHATUS JIEKIIOHHOI'O THIIA, IIPAaKTUYeCKUe 3aHITU, JJa0OpaTOpHbIe PabOThI, TPYIIIOBHIE
KOHCYJIb TALIII (BHEayIUTOpHLIE, yepes 3IEK TPOHHYIO MH(pOPMAaITOHHO-
obpazoBareibHyo cpeny  MopgyieHoro  Jlumammraeckoro  Ob6yuenna — KyoI'yY
http://moodle.kubsu.ru/enrol/index.php?id=372 pazgen «MukponporeccopHas TeXHIKa B
OIITUYECKUX CHCTeMaX CBI3H»), IIPOMEXYTOUHAs aTTecTallld B YCTHOM dopme.




2.3 Coaepoxanue pa3aenoB (TeM) JHCHHILIHHbBI:
2.3.1 3aHsTHS TeKIHOHHOI 0 THIIA

MyibTHILIEKcopa SDH Ha 6a3e MUKpocxeM
Intel LXT6251A, LXT344, LXT6155,
LXT6051, LXT6282  Ha mmare 21ElL).
OG30p wuHTepdeiicoB H HHTepdeHCcHBIX
IUIaT, COCTaB POYIEPOB, CTAIMOHAPHOIO
o0OpyZlOBaHUSI HM  TPAaHCHBEPOB  (BH]
n3HyTpH). IlogpoGHsiit pasdop IP113ALF
—Mequakonseprep 10/100 Base — Tx/Fx u
IP175A LF.

Harmenopamie Dopma TeKYIIEro
No Conepxarie pasfena
paszzgena KOHTPOJISL
1 2 3 4
KTacCH (UKL, IIPOLIECCOPHL U1t
BCTPauBacMbIX CHCTEM  (MOIYIIbHBLI
TIPHHIIHII CTPYKTYPHOM peann3ann
Pa3bSICHUTH Ha OCHOBE THITOBOH
CTPYKTYPHOH CXEMBI); [Iporeccoper
1 poBoit 00paboTKH CHTHAJIOB.
[Tporieccopsl  ceTeBOit  MHTepdeiicHOi
KapTHl (cTpyKTypHas cXema
MyIbTHIUIEKcOpa E2 Ha 0aze MHKpocxem
Intel x mpumepy LXT6234); [Iponeccopel| AKTHBHOCTB B
Crerann3upoBaHHEIE .
| SR CaTEES BBOJ[a-BBIBOJIA. M yTIb THITIIEKCODBI 1| HH(OPMAIMOHHON
1P TPAaHCHBEPHL B ONTHYECKHX CPEACTBAX| 00pa3OBaTEIbHON
CPEACTBAX CBSA3HU
CBSI3H (cTpyKTYypHas cxema cpene

Ilepemaua TaHHBIX U
yAaTEHHOE YITPaBIeHHE

Opranuzaiiugs  oOMeHa
nnteppeiicam  UART,
O0bpaboTka IpephIBaHM, CITAINUANA PEXUM

JTAHHBIMH
SPI mu

110
RC.

AXTHBHOCTE B

Cortex-M4 B cpene KEIL pVISION.

2 Lﬁg)pOBb;zﬁC:;;eg{ TpoIeccopa, TaHMEPBI, CUETYMKH, ngb;p;zgg{:gg
C;I(Hya o cropoxeBor Tarimep, UART u USART, pc exe. KP
H;IIZH tﬁjeif{cam SPI mmtepdeiic, TWSI (12C), onrHuecKmit P
p nHtepdetic CAN.
Beenenue B paborTy ¢ HMHTETPUPOBAHHON
cpepoii  paspadorku  Keil uVision Ha AKTHBHOCTE B
VHterpupopaHHasi [puMepe  paboTBI € KOHTPOJDIEPOM. ..
.| HHMOPMAIMOHHO#
5 | cpenma pazpaborku mig |Hcmomb3oBaHue cIos armrapaTHON i
o0pa3oBaTebHOM
APM mporieccopoB  |abctpakiiui  Iipu cozmaHuu 10 g
cpejie
MHUKPOKOHTpoIiepoB Ha ARM  gmape

[Ipumeuanue: [13 — BEITTONHEHNE ITPaKTHYecKUX 3aqaHuii, KP — koHTpormsHasg pabora, T —
TecTUpoBaHue, JIP — 3arura mabopaTopHoit paboThI.




2.3.2 3aHATHS CeMHHAPCKOr 0 THIIA.

No HanmeHoBaHHE TemarHka IPaKTHYECKIX 3aHSTHI dopMa TEKYIIEro
B paszena (ceMIHApOB) KOHTPOJISL
| 2 3 4
Pacuer mpoITyckHO# criocoSHOCTH TpHO
YHIICETOB brpMBL Juniper IIpH
Pa3nMHYHONM THIIE M (popMaTe HarpysKH.
TTpeesHbIe Or[pe,uenefme CTPYKTYPBL AKTHBHOCTE B 5
B3aUMOJEHCTBH A HHTepGelCHBIX,| HH(OPMAaIHOHHOM
3 |BO3MOXHOCTH POYTEPOB .
. MIPOr PAMMHBIX 51 MHKPOCXEMHBIX| 00pa30BaTeIbHOMH
Juniper ceprm MX
KOMITaHEHTOB, Ha IpuUMepe cepurd MX. cpexe, KP
OmnpeneneHne TOHSATHS H B3aHMOCBSI3H
TaKux KoMriaHeHToB, Kak FPC/DPC/MPC,
MIC/ PIC, RE/SCB, Control 1 Data Plane.
[MomxorroueHue MHKPOKOHTPOILIEpA. Mepes| . o 0 o
[lepenaua m mpueM  |Ethernet wuHTepdeiic k Internet ceTu .
HH(popMaIOHHOH
4 JaHHBIX 10 Ethernet |(pa30op cXeMBI U IPOrpaMMbl YITPABIIEHHS -
o i o0pa3oBaTeIbHOU
uHTepdeiicy yepes UDP u TCP vycrpolictB IpH JE,
TTOMOIIH MHUKPOKOHTPOIIIEPOB) et
[TonpoOHBIFE  pa3bop  BO3MOKHOCTEH,
HHTeppeHCOB M CXeMOTEXHHYECKHX
pemieHuit B Iplare  pa3paboTdHuKa
BeeaeHue B paboTy ¢
i armTapaTHO-TIPOrPaMMHOTO  KOMITIIeKca. AKTHBHOCTH B
APM apXuTeKTypoOi Ha - -
OmnpeseneHue HeOOXOAMMBIX CBeACHHH B| MH(pOPMAIMOHHON
6 | IpHUMepe armapaTHO- i
or Lo datasheet M aITOpPUTM PacCIONOXKEHHUS| 00pa30BaTeIbHON
HPKOLI:]TJIeKca nHpopmarmu. KommoneHTs 1986BEIIT, cpene, KP
1892BM 144, Ha O6aze smpa Cortex, ¢
BcTpoeHHBIM  Ethernet  mHTepdelicoM.
CootHortenne ¢ STM32F407TG.
2.3.3 JIabopaTopHbIe 3aHATHSI.
No Harmverionatine HanmeHoBaHue mabopaTOPHBIX padoT Copa TeKyHIero
paszzena KOHTPOJA
1 2 3 4
| [IpUHIATIBL TTPOTPAMMUPOBAHUS JIP
5 ukpokonrpormiepa STM32f407VGT6 B cpefie
Keil uVision
2 HccenmenoBaHue cCHCTEMHOTO TaliMepa 1 KP
6 aCITIEKTOB CHCTEMSBI TIPEPBIBAHIIA
MHKPOKOHTpOJIIepa
3. 2,5,6 [Tpuém u nepegava 1o cpexgcrsom UART KP
4, 2,5,6 HM3yueHMe BRICOKOCKOPOCTHON OLM(POBKH KP
ITOTOKOBOr'O aHAJIOTOBO CHTHAJIA
i 2,5,6 WzyueHne MOIYIIS YacOB PealbHOI O BPEMEHH




6. 2.5,6 Monyns 1 po-aHaIoroBO Mpeodpa3oBaTes KP
U 5 46 [epemaua JaHHBIX MHKPOKOHTPOIIEPOM
5 STM32F4 yepes Ethernet nuTepdeiic
8. PaszpaGorka mporpaMMel repefadyi JaHHBIX 10
2,8,6 A
CANunHTEpdeiicy

[IpoBemenme  3aHgTUI  JAaOOpPaTOpPHOrO  IMpPakTUKyMa  IIPeAyCMOTPEHO B
«KOMITBIOTEPHOM  KJIacCce  CHeIMaJbHBIX  gucipmuime»  (aymuropmst  205¢)  (c
ncnionp3opanneM STM32F407G-DISC1, STM32F4DIS-BB, PL2303 USB) Ormicarms
TEOpUH, MEeTOMUYecCKHe YKa3aHWsI M 3aJaHis [0 BBIIOJIHEHMIO JIa0OpaTOPHBIX pPadoT
pacIIoaraloTcsl B SJIEKTPOHHON HH(pOPMAITMOHHO-00pa30BaTeIbHON cpefne MomyIbHOro
JuHammaeckoro OGyueHns Kyol'y 13(¢) agpecy B WnrepreT
http://moodle.kubsu.ru/enrol/index.php?id=372 pazgen «MukponporieccopHas TeXHIKa B
OINTHUYECKIX CICTEMax CBSI3M».

2.3.4 IlpumepHas TeMaTHKA KYPCOBBIX padoT (MPOeKTOB).

CoracHO y4eOHOMY IITaHy KYpPCOBBIE PaOOTHI (IIPOEKTHI) IO JAHHOI AVUCIIUTLIIHE
He NpeAyCMOTPEHE.

2.4 TlepeyeHb Y4eOHO-METOJHYECKOr0 00eCHevYeHHsI VISl CaMOCT OSITeJIbHOI
PatoOThI 00YYAIOIIUXCS MO JUCHHILTHHE (MOAYJIIO).

Obmue u MeTOAUYecKWe pPeKOMEHIAIN CTYIEHTOB pasMeIleHbl B  3IeKTPOHHOMN
MH(pOPMAITMOHHO-00pa3oBaTeNIbHON  cpene  MomynsHoro J[uHammrdeckoro  OOydeHUs
Ky6I'Y http://moodle.kubsu.ru/enrol/index.php?id=372 B paznene «MukporporieccopHas
TEXHNKa B OIITUYECKUX CUCTeMaxX CBI3M».

[TepeueHb yueOHO-METOAMIECKOTO OOeCIeUeHUS
No Bug CPC JWCITUIUTAHEI IO BBITIOJHEHUIO CAMOCTOSTEIHHON PabOThI

I [TIpopabotka yaebnoro |1. Oropomaukos, Y. H. MukpomporieccopHas TeXHUKa:

(TeopeTudeckoro BBeJleHIe B cortex-m3 : yueGHOe rmocodue s By30B / M.
MaTepuana), H. Oropomuaukos. — M. : U3natensctBo IOpatit, 2017. —
IIOJITOTOBKA K 116¢. — (Cepus : Yausepcutetsl Poccrm). — ISBN 978-5-
TeKyIeil u 534-02380-0. — Pexxymv toctymia : www.biblio-

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

BOIIpPOCaM) 2. Caxwues, A. M. ITudpoprie ycTpoiicTBa u

MUKPOIIPOLIECCOPEI : YiaeOHoe Imocobue s
akameMueckoro Oakanaspuata / A. M. Caxaen. — 2-e
131, nepepad. u gon. — M. : MzparemsctBo IOpaiit, 2017.
— 139 c. — (Cepus : baxanasp. AxageMudecKumii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum moctyma ;
www.biblio-online.ru/book/1 BE9378D-3F7B-44A0-
A1BC-79BOC8B2EFAE.

3. MuxporponeccopHas TeXHIKA B OIITHYECKIX
TeJIeKOMMYHIKAITHOHHBIX CHCTeMax: JabopaTOPHEIH
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npakTukyM. / IImoTmma MLIL, A.C. Jlepuenko, H.A.
SIkopenxo, B.A. Huxurun/ Kpacaogap. KyGanckuit roc.
yH-T, 2014. 112¢. ISBN 978-5-8209-1015-9

4. MeTomueckre yKa3aHUs 10 OpraHN3aIiin
CaMOCTOATEILHOIN PabOTHL CTYIEHTOB, YTBePIKICHHBIE
Kade1poil OIITOAIeKTPOHNUKH, IIPOTOKOI No 6

ot «01» mapra 2017r.

IloaroroBka k
MIPaK T EeCKIM
3AHATHSIM

1. MeToanaeckue ykazaHs 10 OpraHI3aIIN
CaMOCTOSITEeNILHOI paOOTHI CTY/IEHTOB, YTBEPIKICHHBIE
Kade1poil OIITOAIeKTPOHUKH, IIPOTOKOI No 6

ot «01» mapTta 2017r.

2. Hlernretos, A. I'. IIpeoOpa3oBanHme M3MepUTEIBLHbIX
CUTHAJIOB : YIeOHUK U IMPaKTUKYM JUTS aKaIeMIYeCKOro
bakanaBpuata / A. I'. [lleneros, ¥O. H. Jlpsuenko ; mox
pea. A. I'. ITlenteroBa. — M. : M3narensctBo IOpaiit, 2017.
— 270 c. — (Cepns : bakanapp. AkageMIU4ecKmii Kypc). —
ISBN 978-5-534-01177-7. — Pexaim poctyma : www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-

AEZ3BB53DF58

3. Oropomuukos, Y. H. MuxponponeccopHas TeXHHUKa:
BBeJleHIe B cortex-m3 : yueGHOe rmocodue s By30B / M.
H. Oropomuukos. — M. : U3patensctBo IOpatir, 2017. —
116¢. — (Cepusg : Yuusepcutetsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexazm foctyma : www.biblio-
online.ru/book/8 B6FE670-B75B-4DAA-B7FF-

3E9AC40DADI10.

Iloaroroeka x
BBITIOJTHEHIIO
JabOpaTOPHBIX padboT

1. MeTtomuaeckue ykazaHUs IO OpraHU3alun
CaMOCTOSTEILHOU pabOTHI CTYACHTOB, YTBEPKICHHEIC
Ka(eZpoil OIITO3IEKTPOHUKHY, TIPOTOKOT Ne 6

oT «01» mapta 2017r.

2. Metomuueckue peKOMeHIAIH, OIIICAHNS U 3a[JaHud K
IIPOBEACHUIO JTaOOPATOPHBIX paboT pasMeIleHE! B

3JIeK TPOHHOI HH(pOPMAITFOHHO-00pa3oBaTeIbHOI cpefie
MomynsHoro JluHamurdeckoro Ooyuenus KyolyY

http://moodle.kubsu.ru/enrol/index.php?1d=372

Hepeqeﬂb yqeﬁﬂo-MeTo,unqecmoro odecreueHust JHCITHITJIHHbI
o TeMaM IporpaMmMbl AJIH l'lpOpﬂﬁOTlﬂrl TECOPETHYECCKOTI0O MaTepHaJla

No Haumenopanue Ilepeuenp yueOHO-METOAMIECKOro 0beCIIeIeHI
B pazzena JWICHIATUIMHEI I10 BBITTOJHEHHIO CaMOCTOSTEILHON paboTEl
L. 1. Kanauer, A.B. MHOrosiepHsIe IIpoIeccops : yaebHoe
rocobue / A.B. Kamaues. - Mocksa : VIHTepHeT-
Yrausepcuret MHpopmarmonneix Texuomormit, 2011. - 248
Crieraan3ipoBaHHbIE

TIPOLIECCOPEI B
CPeNCTBAaxX CBA3ZH

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

2. Huxynsckuii I1.E. Ontuaeckue mHTepdeiics! 1mpoBbIX
KOMMYTALIMOHHBIX cTaHIIMM 1 cetn goctyna [Tekct] / M.
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Huxynpexuit. — M. : Texuocdepa, 2006. — 251 c.

3. Caxaes, A. M. Iludpoprie ycTpoiicTBa 1
MUKPOIIPOLIECCOPHI | yuebHoe mocobue At
akageMuieckoro dakamaBpuaTa / A. M. Caxwes. — 2-e
u31., nepepab. u gom. — M. : U3gatensctBo FOpatir, 2017.
— 139 c. — (Cepus : BakanaBp. AxageMIUecKuii Kype). —
ISBN 978-5-534-04946-6. — Pexxum noctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

[lepemava JaHHBIX U
YIAIEHHOE YITPABIIEHHE
I (POBBIX CHCTEM
MEXIY coOOM 110
CTaHJ]APTHBIM
HHTepdeiicam

1.MeTtoauieckue peKOMEHIAINN, OIIMCAHIS 1 3aJaHUsI K
IIPOBE/ICHUIO JTAOOPaTOPHBIX PaboT pasMelleHb! B

5JIEK TPOHHOI MH(POPMAITHOHHO-06pa30BaTeILHOM Cpeie
Mopmynbaoro Jlmaammrdeckoro O6yuenus Kyoly
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropomuamkos, Y. H. MuxponporieccopHas TeXHHUKA:
BBejleHIe B cortex-m3 : yueGHOe rmocodue st By30B / M.
H. Oropomumkos. — M. : M3partensctBo IOpatir, 2017. —
116¢. — (Cepus : Yausepcutets Poccrm). — ISBN 978-5-
534-02380-0. — Pexxum moctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-

3ESAC40DADI0

3. Caxues, A. M. Iudpoprie ycTpoiicTea 1
MHKPOITPOIIECCOPHI : yueOHOe ITocodue It
akajeMuaeckoro dakamaspuata / A. M. CaxHes. — 2-e
u3., nepepad. u gom. — M. : Uzpatensctro FOpatir, 2017.
— 139 c. — (Cepns : bakanasp. AkaeMudecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim poctymia : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

[IpenensHbIE
BO3MOKHOCTH POYTEPOB
Juniper ceprm MX

1. Caxwues, A. M. ITudporie ycTpoiicTBa 1
MUKPOIIPOIIECCOPHI : yaeOHOe mocobue T
akajieMuyaeckoro dakamaspuata / A. M. CaxHes. — 2-e
u3]., nepepad. u gor. — M. : UzgatensctBo FOpatir, 2017.
— 139 c. — (Cepns : bakanasp. AxaieMudecKuil Kypc). —
ISBN 978-5-534-04946-6. — Pexaim mpoctymia : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

2. Huxynbcxuit U.E. Ontigeckue naTepdeiichl 1mdpoBhIx

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

Ilepenaua u nmpueM
JaHHBIX 1o Ethernet
mHrepdeiicy

1.MeTonudeckue PeKOMEH ATV, OIIMCAHIS U 3aIaHUs K
IIPOBEIEHITO JTA0OPATOPHEIX PabOT pa3MeIleHH! B

AIIEK TPOHHON MH(OPMAIMOHHO-00pa30BaTeIHHOM cpee
MopynsHoro Jumamugeckoro O6yuerus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

2. Oropopmauxos, Y. H. MuxporporieccopHas TeXHIKa:
BBeZleHre B cortex-m3 : yueOHoe 1mocodue st By30B / M.
H. Oropomaukos. — M. : MzmatensctBo IOpatit, 2017. —




116¢. — (Cepus : Yausepcuretsl Poccrmt). — ISBN 978-5-
534-02380-0. — Pexxamv moctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-

3E9AC40DADI10

3. Caxmes, A. M. Iludporrie ycTpoiicTBa 1
MHKPOIIPOIIECCOPHI : yaeOHoe rocobue A
akageMuaeckoro dakamaspuata / A. M. Caxwes. — 2-e
u3[., nepepadb. u gom. — M. : U3garensctBo FOpatir, 2017.
— 139 c. — (Cepus : bakanaBp. AxageMI9ecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexxaim goctyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

HHTerpupopaHHas cpeia
paspaborku i1 APM
MIPOLIECCOPOB

1. Oropomaukos, Y. H. MuxponporieccopHasl TeXHUKa:
BBejleHIe B cortex-m3 : yueOGHOe mmocodue s By30B / M.
H. Oropomumkos. — M. : U3patensctBo IOpatir, 2017. —
116¢. — (Cepus : Yausepcutetsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexxumm moctyma : www.biblio-
online.ru/book/8 B6FE670-B75B-4DAA-B7FF-

3ESAC40DADI0

2. Caxmes, A. M. I{udpoprie ycTpoiicTea u
MIKPOIIPOITECCOPHI : yaeOHOe mocobue I
akajeMuaeckoro dakamaspuata / A. M. CaxHes. — 2-e
3., epepad. u gor. — M. : Misparenscteo FOpaiit, 2017.
— 139 c. — (Cepns : bakanasp. AxaeMudecKuii Kypc). —
ISBN 978-5-534-04946-6. — Pexaim goctymia : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.

BeeneHue B paboTy ¢
APM apXuTeKTypoi Ha
TIPUMEPE aTIIapaTHO-
TIPOr PAMMHOTO
KOMIDIEKCa

1.MeTouieckue peKOMEeH/IAINN, OIMCAHUS 1 3aJaHUsI K
IIPOBEJICHUIO JTAOOPATOPHBIX PabOT pa3MeIleH ! B

3JIeK TPOHHOI MH(POPMAITOHHO-06pa30BaTELHOI cpejie
Mopmynsaoro Jluramiraeckoro Ooyuernns KyolyY
http://moodle.kubsu.ru/enrol/index.php?1d=372

2. Oropomuukos, Y. H. MuxponponeccopHas TeXHUKA:
BBeZleHUe B cortex-m3 : yaeGHoe 1mocodue Jurst By3oB / M.
H. Oropomuukos. — M. : U3natensctBo IOpatit, 2017. —
116¢. — (Cepus : Yausepcutetsl Poccrm). — ISBN 978-5-
534-02380-0. — Pexxymm toctymia : www.biblio-
online.ru/book/8B6FE670-B75B-4DA A-B7FF-

3ESAC40DADI0

3. Caxxues, A. M. ITudposrle ycTpoiicTBa 1
MUKPOIIPOIECCOPHI : yaeOHoe rmocobue I
akayeMuaeckoro dakamaspuata / A. M. Caxwes. — 2-e
u31I., nepepad. u gor. — M. : UzmatenserBo FOpatit, 2017.
— 139 ¢c. — (Cepus : Bakanasp. AxaieMHYeCcKIii Kypc). —
ISBN 978-5-534-04946-6. — Pexxum mocTyma : www.biblio-
online.ru/book/1BE9378D-3F7B-44A0-A1BC-

79BOC8B2EFAE.
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VY4ueOHO-MeTOAIMecKH e MaTepraibl I CaMOCTOATeILHON paboTEl 00y IarOIIIK CSI
13 WHClla MHBANIWAOB M JIA] C OTrPaHMYEHHBIMH BO3MOMKHOCTIMH 310poBbi (OB3)
IIPEeOCTAaBILIIOTCS B opMax, aNalTUPOBAHHBIX K OFPaHHYEHUSIM WX 3J0pOBbS U
BOCIIPUATHS HH(POPMAIIN:

JIst vt ¢ HapyIIeHISIMI 3PeHI:
— B (popMe BIeKTPOHHOrO JOKYMEHTa WU B ITedaTHO (GopMe YBeIMUeHHbIM IITPHUQTOM.

JU1s o ¢ HapyIIeHnsIMH ciIyXa.
— B pOpMe 3IeKTPOHHOr O JOKYMEHTa IUIN I1edaTHOl (opme.
JU1 ot ¢ HapyIeHnsIMHI OIIOpHO-ABUIaTeIbHOr O alllapara:
— B popMe 3IeKTPOHHOrO JOKYMEHTa IUIN IIe9aTHO (opme.
JlaHHBIN TepedeHb MOXKET OBITh KOHKPETH3HPOBaH B 3aBUCHMOCTH  OT
KOHTHHT€HTa OOyJIaroIIixXcsl.

3. O0pa3oBaTe/bHbIE€ TEXHOJIOTHH

[Ipn n3ydeHNN AVCIMIIIMHEI IPOBOASITCS CIISIYIOIINe BUAB YISOHBIX 3aHSTHI 1
paboT: JeKIu, MpakTHYecKUe 3aHATH, JOMAITHFe 3a/aHus, 3allldTa J1a0OpaTOPHBIX
paboT, KOHCYIBTAIIMM C IIperiofaBaTelleM, CaMOCTOSTeIbHas paldoTa CTyIEeHTOB
(13yUeHNe TeOPeTHHIeCKOro MaTepuaa, IO OTOBKa K JTa0OpAaTOPHBIM 3aHATIIM).

JU14 npoBeneHMS JIEKIIMOHHBIX U IPaKTUYECKUX 3aHATAN HCIOJB3YIOTCA
MYJIbTUMEIUIHEIE CPEeACTBAa BOCIPOM3BEAEHMUS AKTUBHOIO COJEPKUMOro (3aHITHA B
MHTEPakTUBHON ¢QopMe), IO3BONSIONIErO CTYAEHTY BOCIPHUHUMATL OCOOEHHOCTU
HM3y9aeMON JUCHMILIMHEI, UT'PAIOIie PeIlarolllyi0 POk B IOHUMAaHUU U BOCHPUATUH, a
TaK e B (pOPMUPOBAHMN IIPOECCHOHATBHBIX KOMITETEHITHHA.

IIpu mpoBezeHMM JTaOOPATOPHBEIX pPabOT CTYAEHTHl YACTHYHO TOTOBATCI U
BBITIOTHSIOT YacTh JTAOOPATOPHBIX paboT JoMa, TakK KakK K KaXJIOH padoTe IpIuIararoTcs
5JIEKTPOHHBIE BEPCUHM paccMaTpUBAEMBIX B KadecTBe IIPHMEpPOB IIPOrpaMM, KOTOPEIE
MOTyT OBITh HCIIONB30BAHBI KaK INAOIOHBI JUIS BBITIOJHEHWS 3a/laHui, IIO3BOJIIIOT
3HAUUTEIBHO COKOHOMUTH BpeMs. Bce paboTel cHaOXeHBl HEeOOXOIUMBIMU I
aJIeKBAaTHOTO BOCIPUATHSA WUIOCTPAIMSIMH M 3aJaHUIMU U1 CaMOCTOSTEIbHOIO
BEIITONHEHNd. OAHAKO He MMes alllapaTHBIX CPelCTB OTIAJKH COCTABJIEHHBEIX JIOMa
IIPOrpaMM, CTyJIeHTaM TpeOyeTcs IPOBOAUTE SKCIIepUMEHTAILHEIE U UCCIIEOBATEILCKIIE
3a7lauil B KJIAcce CIeNUaIbHBIX AUCIMIUDINMH [Ipm mpoBefeHny n1abopaTOpHEIX paboT
CTYAEHTHl IIPUCTYIIAIOT K BBIIOTHEHMIO 3aJaHMs, B3aUMOJEHCTBYS MEXIy COOOH.
IIperiogaBaTens KOHTPOIUPYET XOf BHIIOMHEHUS PaOOTHl KAXIOTO CTyJeHTA. Y TOUHSS
X0 paboThl, M eCIH CTYASHTHl YTO-TO BEIIONHSIIOT HE IIPaBIJILHO, IIPeIlojiaBaTellb
IIOMOTaeT UM IIPeONOJIeTh CIIOXKHBIE MOMEHTHI, IIPOBEpIeT JOCTOBEPHOCTh IIONIYIeHHBIX
SKCIIEPUMEHTANBHBIX Pe3YIIbTaTOB.

I[Io wm3ygaemoll MUCLMAIUINHE CTYHEHTAM IIPeJOCTAaBJIAETCA BO3MOXKHOCTD
IIONb30BAThCS  YUeOHO-METOAMUECKHMH  MaTepHaJaMd M PeKOMEeHIAaLIIIMU

pasMelIeHHBIMI B 3IeKTPOHHON HH(OpMAIOHHO-00pa3zoBaTeIbHON cpene MomymHOro
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Huaamriraeckoro O6yuenns Ky6I'Y  http://moodle.kubsu.ru/enrol/index.php?id=372 B

pazzene «MHIKPOIIPOIIeCCOpHast TeXHIKA B OIITIMECKIIX CHCTeMax CBSI3».

Koncynprammm MOpoBOASTCS pa3 B Mecsll  UIS PasbICHEHUS IIPOOISMHBIX
MOMEHTOB IIpU CaMOCTOATEIBHOM U3yUeHNI BOIPOCOB U3y4aeMOM AUCIIIIIHEL.

Taxm obpazom, OCHOBHBIMH 00pa30BaTEJbHBIMH  TeXHOJOTHSIMH,
HCIIOJIb3YEMBIMH B Y4eOHOM TIpoliecce SIBJSIIOTCSI: MHTEPAKTUBHAs JIEKIMS C
MYJIbTIMEAIHON CHCTeMON 1 aK THBHBIM BOBJIEUE€HIEM CTYASHTOB B yIeOHBIH IIporiecc;
VMHTepaKTUBHBIE MaTepHalbl NH(POPMAIMOHHON 00pazoBaTeIbHOU Cpefsl, TabopaTopHbIe
3QHSTISI — padoTa CTY/IeHTOB B PeXMMAax B3aMOACHCTBUS «IIperiofiaBaTellb — CTYASHT»,
«CTYy[eHT — IIpernofaBaTelb», «CTyAeHT — CTYNEHT». B IIpeIMeTHO-OPHEHTUPOBAHHOI
TeXHOJIOTUN OOYy4YeHWsI BBIOpaHa — «TeXHOJOTWS IIOCTAHOBKH II€IM»; B JITYHOCTHO-
OPHEHTUPOBAHHON TEXHOJIIOTMN OOYyYeHMI BEIOpaHa — «TeXHOJOTWS OOydYeHHMS Kak
yaeOHOrO  WCCIeNOBAHMS»; caMa  Ileflarorudeckasl  TEeXHOJIOTHS  (PaKTHIeCK!
3aIPOrpaMMHpPOBaHa  y4IeOHO-BOCIIMTATeNIbHBIM  IIPOIIECCOM B BHJE  CTPOroi
IIOCJI€AOBATEIbBHOCTY HEHCTBMI C IIPO3PadyHBIM MOHHUTOPHMHIOM IIO BBIIIOJHEHHBIM
NPakTUYIEeCKUM 3alaHIIM.

Jung Jmn ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH  3[IOPOBbS  IIPEXyCMOTpPEHa

Opra*Hn3arfia KOHch'IBTEH_lI/Iﬁ C HCIIONB30BaHMEM 3J'IeKTp0HH0171 ITOYTEI.

4. OHeHO‘lele cpeacTea AJd TEKYHIETro KOHTPOJH YCIIEBAEeMOCTH H
l'lpOMe?K_YTO‘lHOﬁ arrecranHM.

B mpormecce IOATOTOBKM K BBIIONHEHHIO 3afaHUil J1abopaTOpHEIX paboT,
BEIIIOJTHEHUEM CaMUX 3a/aHiil W 3alllUTHl IIOCNEMHNX (OPMUPYIOTCS Bce TpebyeMele
OI'OC u OOIl ming manparnerus 11.03.02 MHpoxOMMYHUKAITMOHHBIE TEXHOJIOTHHA U
cucTeMbl cBSI3U (Tpodiib: "OnTudaeckre cucTeMbl U ceTu cBsa3u'') komrreterrpm: 11K-30;
I1IK-31, ITK-32.

Texyrmuii KOHTPOJIE OPraHM30BaH B (popMax: MOHUTOPHHIA aKTUBHOCTU CTYACHTA
B MH(pOPMAITMOHHON OOpa3oBaTebHON cpelie, 3alluThl  JTAOOPATOPHHEIX  PadoT,
BBITIOJTHEHUS KOHTPOJILHOU paboTHI.

Huxe mpuBoIuTCS IIepedeHsb U IIpUMepsl 13 (POHZA OLeHOIHBIX cpeAcTB. IlomHEbit
KOMIUIEKT OIleHOYHBIX cpencts npusogutcd B POC mucimmmmasl B1.B.J[B.06.01

<<I\4m<p0npoueccopﬂaﬂ TEXHIKA B OIITHYECKIX CHICTEMAaX CBA3II».

4.1 ®oHJ OLIeHOYHBIX CPeACTB A NPOBedeHNsI TEKYIero KOHTP OJIsl.

DOHA OLIEHOYHEIX CPEACTB JUIS IIPOBEeIeHIS TeKYINero KOHTPOIIS CONEPIKUT:
- KonTpombHEIe BOMPOCH K 1abopaTOPHEIM paboTaM.

ITpuMep KOHTPOJBLHBIX BONPOCOB IO JIA00PATOPHBIM padoTamM
14



1. Kak mporcxonuT mpotiecc mepeaadun mHpopMarmy B 610k cxeMe BBoza — BEIBoAa?

2. Kakue oco6bre ormmruans mexay oudmuorekamu StdPeriph u CMSIS?

3. Kax B Mmuxpokontpomiepe STM32F406 ¢opMupyioTcs TaKTOBBIE YAaCTOTBHI HMIMHHBIX
nipeobpazobatenett APB1 u APB2?

4. KakoBO MakcHMalbHOe U MHIHUMAJIbHOE BpeMs cpabaThbIBAaHHUS IIPephIBAHUIS IIPU
HCIIONB30BaHM crucTeMHOro Taiimepa B STM32F406 ecmm wactora TakTUPOBAHUS
FSYSCLK =48 MI'11?

5. B uem paznnrta mexay unrepdeticamu USART u UART?

6. 3aueMm HeoOxomuMmbl Ipu ucnoiabzopan UART mpepriBaHms mo mnpuemy JaHHBIX, a
TaK’Ke I10 IIepeadn’

7. Ot »ero moxet TakTupoBathcst RTC B STM-32?

8. Ecm y Bac ects 10-ti 6urnerit Al mocnenopaTenbHOro MpUOIIKEHIS U OIIOPHOE
Hanpskerne 3 B, Oymyt ma mrymer AL 6omsire 0.003 B?

9. Ecrm BaM Hy»HO olUQpPOoBBIBaTE curHal dactoroil f = 5kI'11 ¢ morpemHocTeio 30MB
ripu ortope 1.8B kaxoit u3 ALl BeiGepere u mouemy?

10. Yro coboit mpeacrasinser DMA u B ueM nipenmytiiectsa’?

11. JIng gero ucronb3yeTcs CTeK IMPOTOKOI0B Haxonsanmiecs B LWIP?

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

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

14. Kaxoit pexum pabotei MukpokoHTpowiepa ¢ CAN wuHTepdeiicom ryHrme
HCIIOIB30BATh 14 IIPOCTyIUBaHug muHb? [louemy?

15. Ommmure mocieIoBaTeIbHOCTh (PYHKITHH ITpreMa fgaHHble 1o CAN —nure?

16. Ommmmure pusmaeckuii nHTepdetic mepenaun gaHHbBIX Mexy CAN-Morymsmn?

3anaHus Ha KOHTPOJILHYIO padoTy

3aoaua Nel

['paHUITEI IPOU3BOMUTENLHOCT OOOPYAOBAHUSI 3aBHUCIAT OT JIBYX ITapaMeTpOB:
MaKCUMAaJILHOI CKOPOCTH OOpabOTKHU MAaKeTOB U ITPOITYCKHOM CIIOCOOHOCTH  OydepHoit
rmaMatu. Trio-ummcer poytepa Juniper MX8(0 mmeeT ckopocTs oOpaboTkm 55 MIH.
ITaKeTOB B CEKYHAY, a IpOIyckHyio crocobHocts 70 I'6mr/c. Omnpenemits kakoBa
IIPOITyCKHAas CIIOCOOHOCTh BHIpa)keHHasd B 1OuT/c poyTepa, eciu uepe3 Hero OyayT
TUIIOTeTUYECKU IIPOXOAUTh TONBKO 96-OaiiToBble makeThl? A ecian 64-x OalfTOBEIE
rmakeThl? (Pacuér BecTu ¢ ydé€ToM, TOro, 4TO IIakeTHl ethernet, cieoBaTeIbHO K HUM
HY>KHO ITpubaBiaTh ethernet-zaronopox 1o 38 Gafir.)

3aoaua No2

Hapucyiite O10K-cXeMbl ITOSCHAIOIIE KaK OTHOCITCS APYT K APYTY CleIYIOIIe
KJIFOueBbIe KOMITOHEHTHI poyTepos cepr MX ¢upmer Juniper: PFE, FPC, DPC, MPC,
MIC, PIC, SCB, RE, Trio-uuricer.



3aoaua Ne3

B poyrep MX240 ¢upmer Juniper BcraBnens! 1se SCB u qmse MPC-3D-16XGE-
SFPP. Kakoso xommraectBo Plane (munsiinoB) B sToMm cinydae? A ecnu omay SCB 3amernTs
Ha MPC?

3aoaua Nod

Brel ucnonssyere tatimep cuérimk (TCNT1) muxpoxonTpomepa Attiny2313 u
BKJIOYIUIM IIpephIBaHIe 110 IepernonHeHno. Kakoe 3HaueHns HeoOXOAUMO BEICTABUTEH B
peructp TCNT1 ana BbI3oBa (PyHKIMM IpephIBAHUS IO IIEPElOIHEHUIO Yepe3 UeThIpe
CeKYHZBI, €ClIN TaKTHPOBAHNE MUKPOKOHTpOJIepa BeAE&TCS OT BHEIIHEro KBapIIEBOTO
pesoHatopa 16MIT, mpu stom o3 Our CKDIVS samporpammupoBaH, a
TCCR1B=0x04 (Timer/Counter) BrictaBieH Ha clkl/O/256 (From prescaler).

3aoaua No5

[To UART wunTepdeiicy neproamdecku IPUHUMAETCS CUTHANI OHOOAWTHOr o Koia
0x4b. 3apucyiiTe BpeMeHHYIO aUarpaMMy IPUHAMAaeMOro CHUTHala, eCli Ilepeiada
Benércs ¢ nmapamerpamu 9600/8-N-1.

3aoaua Ne6

[To UART wunTepdeiicy neproamdecku MPUHUMAETCS CUTHANI OJHOOANWTHOro Koia
Ox4b. 3apucyliTe BpeMeHHYIO auUarpaMMmy IPMHHNMAEMOrO CHTHajla, ec/Id Ilepefada
BenéTcs ¢ mapameTpamu 19200/8-N-1.

3aoaya Ne7

C HWK-mynpra yIpaBJIeHHS HEKOTOPOW (UPMBEI B COOTBETCTBUM C TIPYIIION
cragmaptoB IrDA curnan npuxrmaerca TSOP4836. 3apucoBath BUJ CUTHAJNIA C BEIXO/IA
TSOP, ecrmt ¢ mymbTa mepefaérTcsd 3HA4UeHUE JAaHHBIX paBHOe 57 COOTBETCTBYIOIIEE
Ha)KATHIO OIHOM KHONKHM, a (UpMa WCIIOIb3yeT OMHOOAUTOBYIO HE PACHIMPEHHYIO
aJpecalliio COOTBETCTBYIONIYIO 3HaueHmo 230 (3HaueHMS yKa3aHbl B JIeCITUIHOU
CUCTEME CUHCIICHUA ).

Jaoaua No8

Bel permm ucnonbioBath 24-x OuTHBIA curMma-fenbTa ALl AD7190 mns
ommppoBKH aHaloroporo curHaita. CoOcTBeHHEIE IMTyMEI ItpeoOpazoBanmsa Al He
IIPEBBIIAIOT BOCBMU MIJIQIIHNX paspsaaoB. 1Ipu 3ToM HIyMEI HCIIONB3YEMOI'O OIIOPHOIO
HCTOYHUKA [IMTAaHUI HOMUHaIOM Tpu BonbTa coctapistoT 30 mukpo BoisT. Onpenemre
aOCOIIOTHYIO IIOTPEITHOCTh SAMHIYHOrO IIPeoOpazoBaHms IIPU M3MEPEHIN HaIIpSKEHUS
¢ kouTpospHOoU Touku 1,500001 Bonpra.

Jaoaua No9

Brr ucnompayete 12-tu paspamnsii AL PesymsTaT orudpoBKM aHAIOTOBOTO
otcuéra Bel oToOpaxkaere Ha XK crmBombHOM iciuiee. B mpoekTe Aig pacuéra ypoBHS
M3MepSAeMOro HalpshKeHMs BaMmu ObUIO yKa3aHO 3HAYEHNE OIIOPHOro HampsokeHus 1.8
BoibTa. OJIHAKO, HCTOYHUK OIIOPHOIO HAIPSKeHUS BBITAET HampshkeHue 1.87521
BompTra. KakoBo HcTHHHOe 3HadeHMe H3MEPSIeMOro HaIpsSXeHMd, eclli B pe3yibTare
ronyuuBIIerocs rpeodpazoBanns Ha KK gucriiee otobpaxkaercs sHaueHue (,28796
BomT.

3aoaua Nel0

Bel HamepeBaeTech MCIIONL30BAaTh CHUCTEMHEIN TaliMep MUKPOKOHTpOILIEpa
STM32F406. Ilogxmowms 6ubmioreky StdPeriph, B HacTpoifikax mnpoekTa 3HaueHUe
SystemCoreClock BrrcraBmm paBepiM 96MIm. Kaxoe 3HaueHHe HyXHO yKas3aTbh B
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SysTick_Config(=?), urober BB3OB ¢yuximu npepeBanms  SysTick_Handler
ocytecTBLIcsa kKaxasie 200 MIIIIHCEeKYH.
3aoaua Nell

Bel cobupaerech Ipum momomu IMPOAHAIOrOBOrO IpeodbpasoBaTels B
MukpokorTposviepe STM32F4 renepupoBaTh CHHYCOHAANBHBIN CUTHAN aMIUIATYAOMN 1
BombT 1 wactoToit 8xI'11 Ha BeIBoAHON HOXKe PA4. J[ng uero ucnombsyete cBsi3b DMA u
DAC (mepssiit Mmogyms 1TAIT), a Takxe omuH u3 cucTeMHbIX TaiiMepoB. /lammeie B DAC
IMKIMYECK! IIepechUIaloTcss u3 16-tu azpecHoro Oydepa: T.e. HUKINYECKH MEHSeM
aZpec JaHHBIX B Oydepe, yBenmunBas ero Ha eOUHUITY KaKOBIA pa3 IpH YCIIEITHOI
nepenaun 3 DMA B DAC mo cpabaThIBaHIMIO CHCTeMHOro Taiimepa. Kakoil moimkeH
ObITh BBICTABJICH IIepHON cpabaTBIBAaHMS CHCTEMHOIO TaiiMepa eclId dYacToTa
TaKTUPOBaHM MUKpoKoHTpoiutepa 48MI11. Kakue 3HaueHns gomkeH comepikarts Oydep,
€CJI MaKCUMaIbHOe 3HaueHNe HanpsokeHn s Ha Beixojie [[ALI pasao 3 Bonpram.

4.2 @oHa OLEHOYHBIX CPeACTB /ISl TIPOBeJeHHSI TPOMeEKYTOYHOH
ATTeCTALIHH.

(I)OH,I[ OLIEHOYHBIX CpPeOcTBE A IIPpOBEJCHIA HpOMe}KYTOT-IHOﬁ aTTecTallm1
COACPAIT KOHTPOJIBHEIE BOIIPOCHI U IIPAKTHHYECKHE 3aJaHKd B BHJC 33149 BEIHOCHMEIC
AJI OLIEHUBAHN OKOHYATEIIbHBIX PE3YIIETATOB O6ytIeHI/I$I 110 AMCITHILIIITHE.

Bomnipocsl 1 npuMepbI THIOBBIX NPAKTHYECKHUX 3a/1aHHI1, BLIHOCHMbIE HA 3a4eT B 8-
M ceMecTpe Mo JHCHUILIMHe «MHKpompolieccopHasi TeXHHKAa a ONTHYECKHX
CHCTeMAX CBSI3W» JUII HarpabieHusa noarotopku: 11.03.02 MudoxoMMyHUKAIOHHBIE
TEXHOJIOTMU U CHUCTeMBI cBA3u, Npoduis "ONnThuecKkre CHUCTEMBI W CeTH CBS3H”
(IpOMeXKyTOUHAsd aTTecTallid MOXKeT ObITh BBICTABJIEHA IO Pe3yJIbTaTaM YCIIeNHOTO
BHITTOJIHEHUS 3aJlaHiii  JabopaTOpHBIX paboT ¢ y4eTOM aKTMBHOCTH CTYy/IEHTAa Ha
MPAaKTUYIEeCKUX 3aHITUAX U TTOCEIeHNS JIeKITHiA)

1. OObscHUTE KaK OTHOCITCA APYT K JAPYIY CJIeIyIoIyie KIFOUeBbIe KOMITOHEHTEI
poytepor cepun MX ¢upmer Juniper: PFE, FPC, DPC, MPC, MIC, PIC, SCB, RE,
Trio-ummcet. HapucyliTe O0K-cXeMbl ITOSICHSIONNE X B3aMOJlelicTBIe.

2. Jlaitte onpenenenue nouaturo Plane (torsiin) B poyTtepax ceprm MX dupmsr Juniper.

3. Tloscuure pabory SDH wMynmpTuIUlekcOopa Ha IIpuMepe CTPYKTYPHOR CXeMBI ¢
ucrionb3oBanueMm mukpocxeM Intel LXT6251, LXT344, LXT6155, LXT6282 Ha
roiate marmpos 21EL.

4. Onmmure OCHOBHBIE allllapaTHble OTIMYAsS IIPU BHIIONHEHUN MapIIpyTH3aTOpaMU
ceonx (pynkimii Mexnay wiargopmamu Cisco 7200 m Juniper cepun MX. ITouemy
IIPU  VYBeJIMYEHWM KOJWYecTBa HacTpauBaeMbIX (IUIBTPOB UL  OTCEYeHUS
HexenaTensHoro Tpaguka B Cisco 7200 cepmm pe3ko yMEHBIIASTCS IIPOITYCKHAS
criocobHocTs, a B cepunt 7600 Cisco u B8 MX ceprm Juniper — He yMeHbIaeTcs.

5. Ommmure cxeMbl M 3Talbl IIPOrpaMMHUPOBAaHUS MUKpokoHTpoiuepos STM32F4.
Kakue ocobrle oTmurms mexay oudmorekamu StdPeriph m CMSIS?

6. Uro coboii mpencraBnier DMA wu m1g wero Impolieccop BBOJA-BBIBOJA
nojuiepuBaeT pexaM DMA, u fuig gero npumeHseTcs PeXiM MIPIMOro JOCTyIIa K
mamata DMA?



7. IllpepbIBaHIT MHUKPOKOHTpOJUIepa U Ul 4ero MpuMeHIroTcs. OCHOBHbIE HMCTOYHIKI
npepbiBaHmii. OuepemHOCT, 0OOpaOOTKH HpephIBaHII IMIPHU  BORHUKHOBEHHUH
HEeCKOJIbKIIX IPephIBaHII OZHOBPEMEHHO.

8. Ilpemmazmauenme wmmkpokoHTpormaepa ENC28J60. HWurepdeiic conpsikeHNs.
AnropurMm ymopasnerns mukpokoHTpoiepom ENC28J60. Ilepemawa maHHBIX OT
ENC28J60 o ethernet-uurepdeiicy.

9. IIporokon UDP. Crpyktrypa UDP-geitrarpaMmMel u npegHaszHadeHue roneil. Kaxoit
dopmaT MMEIOT JaHHBIe, ITOoNTydaeMble MIKPOKOHTpoJuIepoM oT ethernet-urmra mmpu
npuéme JaHHbIX 110 npotokory UDP? Otmrane nporokonra UDP ot TCP mpoTokona,
IIPeNMYIIeCcTBa 1 HeIOCTaTKHU.

10. Ilopter BBOma-BhIBOma oOmmero HasHaueHus GPIO. Kak npomcxomur mporecc

mepefiaun  uHpoOpMany B OJOK CxeMe BBOJa — BBIBOJA MHUKPOKOHTPOJUIEPA
STM32Fxxx?

3aoaua Nel

['paBUITEI TPOU3BOMUTEILHOCT OOOPYAOBAHMS 3aBHCIT OT JBYX ITapaMeTpOB:
MaKCUMAaJILHON CKOPOCTH OOpabOTKY MAaKeTOB U IIPOITYCKHOM cIOCOOHOCTH  OydepHoi
namstu. Trio-umricer poyrtepa Juniper MX80 mmeeT ckopocth obpaborkm 55 MIH.
IIAKeTOB B CEKYHJy, a MPOIycKHyIo criocobHocts 70 I'6mr/c. OmpenemmTs Kakopa
IIPOITyCKHAsl CIIOCOOHOCTh BBIpakeHHas B 1OWT/c poyTepa, ecid dWepe3 Hero OymayT
THUIIOTETUYECKU IPOXOAUTh TONBKO 96-OaiiToBhle makeThl? A ecnu 64-x GaifToBBIe
nmakeTel? (Pacuér Bectu ¢ ydérom, Toro, 4ro makeTel ethernet, cieoBaTeIbHO K HUM
HYXHO ITpubaBiath ethernet-3aromook 1o 38 Gaiit.)

3aoaua No2

B poyrep MX240 ¢upmsr Juniper Bcrapnens e SCB u qse MPC-3D-16XGE-
SFPP. Kakoso xonudectso Plane (1w13iiHOB) B 3TOM citydae? A eciau ogay SCB 3amMeHUTH
Ha MPC?

3aoaua Ne3

Bel permm ucnonmbioBath 24-x OutHBIA curma-fgensTa ALl AD7190 mis
ommppoBKHN aHamoroporo curHaita. CoOcTBeHHEIE IMTyMBI ItpeoOpazoBanmsa Al He
IIPEBBIIIAOT BOCBMU MJIAINNX PaspsaoB. IIpu 3TOM ITYyMBEI MCHOIB3YEMOTO OIOPHOTO
HCTOYHMKA [IMTAaHUI HOMUHaIOM Tpu BonbTa coctapiatoT 30 mukpo BoisT. Onpenemite
aOCOIIIOTHYIO TIOTPEITHOCTh SAMHUYHOrO IIPeoOpa3oBaHms IIPU M3MEPEHIHN HaIIPSKEHUST
¢ koHTposbHOH Touku 1,500001 BonsTa.

3aoaua Ned

Bel HamepeBaeTech WCIIONB30BATh CHUCTEMHBIH TaiiMep MUKPOKOHTPOJUIEpa
STM32F406. Ilogxmouns 6ubmiorexy StdPeriph, B HacTpoiikax HpoekTa 3HadeHHe
SystemCoreClock=SYSCLK. Kaxoe 3mauenue myx#Ho ykazats B SysTick Config(=?),
My, Npi, P, uto6er Be3oB dyrximm mpepsiBanusg SysTick_Handler ocymiectemscs
kaxapie 200 MUIUIHCEK YH.

3aoaua Ne5

Ber  coGupaerece mnpu Iomomu ImMpOaHATOroBOro IpeobpaszoBaTels B
MukpokoHTposviepe STM32F4 remepupoBaTs CHHYCOHAANBHBIN CHTHAN aMIUINTYmON 1
BomsT 1 wacroroii 8xI'11 Ha BeIBOIHON HOXKe PA4. J[ng gero ucriomb3yete cea3bs DMA u
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DAC (mepgrriit monyms LIAIT), a Takke oguH U3 cUCTeMHBIX TaiimepoB. [lamubie B DAC
LIKIMYECK! IIepechlIaioTcs u3 16-tu azpecHoro Oydepa: T.e. HUKINYIECKU MeHseM
aZpec OaHHBIX B Oydepe, yBemmuuBas ero Ha eQUHUIY KaXKOBI pa3 IpH yCIIenrHoit
nepenaun 13 DMA B DAC no cpabaTeiBaHMIO cucTeMHOro Ttatimepa. Kakum pomkeH
OBITH BBICTABJIEH IIepHON (IIepeMeHHas) cpabaTeIBaHII CHCTEeMHOIO TaliMepa eclm IIpel
oequTeNlb paBeH emuHuile, dactora APBI mumbl MukpokoHTpomnepa paBHa 48 MI.
Kakue 3HaueHns JOKeH cofepkaTh Oydep, ecim MaKCUMaIbHOe 3HAUeHIe HaIIPSKSHILT
Ha Beixoze [1AII pasuo 3 BonpTam.

OrieHOYHBIE CPeACTBA AJI MHBAIMAOB U JIMII C OIPAaHIYEHHBIMU BO3MOMXHOCTSIMU
3I0POBBSI  BHIOMpAIOTCS C YYeTOM UX  HHAUBUAYAIBHBIX — IICHXO(pU3MIECKUX
ocobeHHOCTeA.

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

— IIpY IPOBEIeHNH MPOIeyPhl OIICHUBAHIS Pe3yJIbTATOB OOYUeHIS MHBATU/IOB U
JIVIT C OrPAHIYeHHBIMH BO3MOXHOCTSIMU 3[IOPOBBS IIPeyCMaTpPUBAETCS UCIIOIb30BAHIE
TEeXHUYECKUX CpPEACTB, HEOOXOANMBIX WM B CBA3M C WX WHAUBUAYAIbHBIMU
O0CODEHHOCTSIMU,

— IpU HeOOXOAMMOCTU I OOYYAIONINXCSA C OrPaHUMYeHHBIMU BO3MOYKHOCTSIMU
37I0POBBSI M MHBAIMOB IPOIeIypa OLIEHMBAHUS Pe3yJIbTATOB OOYUeHUS IO ICIIUILIHHE
MOJKeT IIPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

IIportenypa OIlEHMBaHHMS pPe3yIbTaToB OOyYeHWS HHBATIOB U JHMIl C
OTrpaHIMYEHHBIMUA BO3MOXKHOCTSIMI 3I0POBBS IO JAVCHUIUIMHE (MOIYIIO) IIpeLyCcMaTpUBaeT
IpeIocTaBIeHe nHopMarp B (popMax, aJalTHPOBAHHBIX K OMPAaHMYEHMIM UX 3OPOBBS
Y BOCIIPUSITILS MH(OPMAI U

JI71st vy ¢ HapyIneHUSIMU 3PeHI:

— B IIEUATHOI (popMe YBEeIMISHHBIM IIPUQPTOM,

— B (popMe 3IEeKTPOHHOTO JTOKYMEHTA.

JI71st ML © HapyIIeHISIMU CITyXa:

— B IIeYaTHOI1 opMe,

— B (popMe 3IEeKTPOHHOTO JOKYMEHTA.

JI71st IV ¢ HapyIIeHUSIMU OITOPHO-/IBUTaTeILHOTO allapaTa:

— B IIeUaTHOI opmMe,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA.

JlaHHBIFT HepeueHb MOXET OBITh KOHKPETH3UPOBAaH B  3aBUCUMOCTH  OT
KOHTUHT €HTa O0yYArOIIUIXCS.

5. IlepeueHn oOCHOBHOH ¥ JIONMOJHHUTEJBHOIl Y4YeOHOH JHTepaTYpBHI,
HeOoOXOAMMOH /ISl OCBOEHHUS JUCIIHILTHHBI (MOTyJIs1).

5.1 OcHoBHas JuTeEpaTypa:

1. Oroponnuxos, M. H. MuxporpolieccopHas TeXHIKa: BBeJieHue B cortex-m3 : yaeGHoe
rtocobue juig By30B / Y. H. Oroponsukos. — M. : Mizparenscrso IOpatit, 2017. — 116¢. —
(Cepma : YauepcurteTsl Poccun). — ISBN 978-5-534-02380-0. — Pexxamv gocTyma :
www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DADIO.
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2. Caxmues, A. M. ITudposrie ycTpolicTBa 1 MUKPOIIPOLIECCOPEI : yiueOHOe mmocobue s
akagemmdeckoro GakamaBpuara / A. M. CaxueB. — 2-e uzf., nepepad. u gom. — M. :
WspatemsctBo 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. Muxpormporieccopasie cucteMs! [Tekcr] : yueGHoe mocobue ais
cTyneHToB By30B / B. SI. Xapros. - M. : Axagemus, 2010. - 351 c.

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

JImst ocBOeHMS [WCLMIUIMHBI WHBAIMIAMU U JIMIIaMH C OrPaHHYeHHBIMU
BO3MOJKHOCTSIMU 3I0POBbSI MMEIOTCS H3/IaHHS B SIEKTPOHHOM BHE B SIEKTPOHHO-
6ubIMoTedHBIX cucTeMax «JlaHb» m «HOpaiiT».

5.2 /lono/iHMTe/IbHASA JIUTEPATYypAa:

1. HlerretoB, A. I'. IIpeobpazoBaHne W3MEPUTEILHBIX CUTHAJIOB @ YISOHUK U ITPaKTUKYM
1 akageMudeckoro 6akanaspuata / A. I'. Il{enretos, ¥O. H. JIpsuenxko ; mox pen. A. T
IMMenneroBa. — M. : MzgaremsctBo IOpaiit, 2017. — 270 c. — (Cepus : bakamasp.
Axagemimaeckuii kypc). — ISBN 978-5-534-01177-7. — Pexxumm noctyma : www.biblio-
online.ru/book/9672D190-AD3A-4104-AFCA-AE883BB53DF58

2. Bepmin, A H. OcHoBHble npoTokoisl VHTepHeT : yaebHoe mocobue / A.H. bepmn. —
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 1O. B. OcHoBBI MukporporieccopHoii Texauku [ TekcT] : yuebHoe mocobue /
IO. B. HoBuxkog, I1. K. Cxopo6oratos. — 3-e u3j., uctp. — M. : VIHTepHeT-YHUBepcUTeT
HNudopmarmonnsrx Texuonmoruit : BMHOM. Jlabopatopus 3uanuit, 2006. - 357 c.

4. MuxpormpolieccopHas TeXHHKa B OINTHYECKUX TeJIeKOMMYHHUKAITMOHHEIX CHUCTeMax:
nabopatopusiil mpakTukyM. / IlmoTmmm M.IT., A.C. Jleruenko, H.A. SlkoBenko, B.A.
Huxumun/ Kpacuomap. Kybauckuii roc. yu-T, 2014, 112¢. ISBN 978-5-8209-1015-9

5. Huxymeckuit YLE. Ontudeckue nHTepgeiichl IMPPOBEIX KOMMYTAITMOHHBIX CTAHITHHA 1
cetu goctyna [ Texcr] / Y. Huxymsckuit. — M. : Texnocdepa, 2006. - 251 ¢

6. CvupHOB, FO.A. OCHOBHI MHKPOSTEKTPOHUKH H MUKPOIIPOIIECCOPHOM TEXHUKH

[ OnextponHnsIii pecype] : yued. mocobue / FO.A. Cuupraos, C.B. Coxomnos, E.B. Tutos. —
OnexTpoH. naH. — CankT-IleTepOypr : Jlans, 2013. — 496 c. — Pexxum poctyma:
https://e.Janbook.com/book/12948.

6. Ilepetenn pecypcoB HHOPMAIIHOHHO-TeJeKOMMYHHKALHOHHOH CeTH
«IHTepHET», HEOOXOXMMBIX JUIsI OCBOeHHS JUCIUILIHHBI (MOIYJIsI).

1. Onextponnas MHGOpPMAIIOHHO-00pa3oBaTenbHad cpena MoayimbHoro JuHaMIIecKoro
O6yuenns Ky6l'Y — pasgen «MuKpOIpoLecCopHas TeXHUKA B ONTHHECKHIX 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
[OnexTponnsIit 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
/£d/5d/64/ct/7c/38/4¢/30/DM00036052.pdf/files/DM00036052.pdf/jcr:content/translation
s/en.DM00036052.pdf

7. MeToanieckue YKa3aHusi IJisl 00y YAIONIHX CH 10 OCBOEHHIO JHCIUILIHHBI (MO/TYJIst).

Jlekrmist sBISeTCS ONHOM W3 (POpM M3YYeHMS TeOPeTHYeCKOro MaTrepuana IIo
IUCIMIUIMHEe. B Xofe IJeKIMOHHOTO Kypca IPOBOAUTCS H3JIOKeHHEe COBPEMEHHBIX
HAyJHBIX ITOAXOJOB U Teopmil. B TeTpaay /U KOHCIEKTHPOBAHUS JISKII HEOOXOIIMO
UMeTh IION4, IZleé IO XOAY KOHCIIEKTHPOBAHMS JENAIOTCS HEOOXOIMMEIE ITOMETKH.
3armicu [OMKHEI OBITH W30MpaTeNBbHBIMU, ITOJHOCTBIO CIIEAYeT 3allUCEIBaTh TOJBKO
omnpezeneHnsd. B KOHCIeKTe NPUMEHSIOT COKpallleHHe CJIOB, YTO YCKOpPSeT 3aIllCh.
Borpockl, BO3HUKAOIMME B X0/ JISKIH, PEKOMEH/TyeTCS 3alliChIBATh Ha ITONSIX U ITOCe
OKOHYAaHMS JIeKITMM OOpaTUThCS 3a pPasbICHEHHEM K IIperofaBaTermo. HeobOxommmo
AKTIBHO paboOTaTh C KOHCIIEKTOM JIEKIWIH: ITOCTIe OKOHYAHWS JISKITMH PeKOMEHIYyeTCs
IepeunTaTh CBOM 3aIlUCH, BHECTH IIOIIPABKU U JTOIIOIHEHU .

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

MeToanka  caMOCTOSTENBHOM ~ palOTEI  IIPEeABAPUTENEHO  Pa3bICHICTCH
IperiofiaBaTteieM U B IIOCIEAYIOMIEM MOXKeT YTOUHITECS C y4eTOM WH/IMBUYaIbHBIX
ocoOeHHOCTell  CTYJIeHTOB (pexoMeHpaII ~ pasMelleHBl B 3IIEKTPOHHOU
nH(pOPMAIMOHHO-00pa3oBaTebHOI  cpefe MonympHoro JluHammdeckoro OOydueHUs
Kyol'Y — pazgen «MuxpolporeccopHasd TeXHHKAa B ONTHYECKHX CHCTeMax CBS3H»
http://moodle.kubsu.ru/enrol/index.php?id=372). BpemMd u MecTO CaMOCTOATEIBHON
paboTHl BBIOMPAIOTCS CTYASHTaMU IO CBOEMY YCMOTPEHHIO C YHIeTOM PeKOMEHIAITHiA
IperiofaBaTe)Id B BHAE IUIAHA CaMOCTOSTENBHON paboThl cTyneHTa. llmaHmpoBaHme
BpEeMEHU Ha CaMOCTOSTENbHYIO paboTy, HeOOXOMMMOro Ha W3ydeHHe HaCTOSIIeH
OUCITMIUIMHEI, CTyAeHTaM JIydIle Bcero OCYINEecTBNIITh Ha BeCh  CeMecTp,
IpefycMaTpuBasg IIPU STOM peryjpHOe IIOBTOpeHIe IIPOHeHHOro MaTepHuala.
CamocTogTenpHyI0 paboTy Haa [JUCHMIUIMHON clefyeT HauMHATh C H3yYeHUd
IIPOTPaMMEI, KOTOPas COREPHUT OCHOBHEIE TPeOOBaHNI K 3HAHIIM, YMEHIIM 1 HaBBIKAM
obyuaembIx. OOg3aTeNIbHO CIefyeT BCIIOMHUTh PeKOMEHIAIIH IIperiofiaBaTels, JaHHbIe
B XO[l¢ YCTAaHOBOYHBIX 3aHATHH. 3aTeM cilexyeT NPUCTYNaTh K M3YUEHUIO OTAeIbHBIX
Pa3mesioB U TeM B IIOPSIKe, IIPeAYCMOTPEHHOM IIPOrpaMMOit.

21



ITomyumBe npencTaBieHe 00 OCHOBHOM COIEPKAHMI pa3fiena, TeMbl, HeOOX OIIMO
M3yIUTh MaTepual 10 TeMe, M3JIOXKeHHBI B yueOHmke. llenmecoobpasHO cOCTaBUTH
KpPaTKIi KOHCIIeKT IUIM CXeMy, OTOOPa)KalOIIyIO0 CMBICI M CBSI3M OCHOBHBIX ITOHSTUIA
OAHHOTO paszlena U BKIOUYEHHBIX B Hero TeM. OOs3aTelbHO cledyeT 3alllChIBaTh
BO3HUKIIINE BOIIPOCH], Ha KOTOpPHIe He YIalIOCh OTBETUTh CAMOCTOSITEILHO.

HeoOxomiMoO M3YUIHTh CIHICOK PEKOMEHIOBAHHON OCHOBHOI H JOIMOJHUTEIHHON
JIUTepaTyphl 1 YOSIUTHCS B €6 HAIMIAY B JITIHOM ITOJIB30BAHIN WIN B IIOAPA3IEIISHIIX
Oubmmorekn B OyMa’XHOM IIH DBJIEKTPOHHOM BHAE. BCIO OCHOBHYIO YUeOHYIO
JIUTepaTypy JKellaTeJIbHO H3ydaTh ¢ COCTAaBJIeHMeM KOHCIeKTa. UTeHue JUTepaTypel, He
COIPOBOXKAAaeMOe KOHCIIeKTHPOBaHHEM, Malo pe3yiabTaTuBHO. llenp HamicaHHs
KOHCIIeKTa I10 AWCIWIIINHE — cPOPMHUPOBATh HABBIKHU IO IIOWCKY, OTOOpPY, aHAM3y U
dopMyHpOBaHMIO YYeOHOro MaTepuaia. OTH HaBBIKM OOS3aTeNIbHBI UL JIEIOOOro
CHeIaJICTa C BBHICIINM OOpa3OBaHMEM HE3aBUCHMO OT BHEIOPAHHOI'O HAIIpaBJICHMS.
Harmcanre KoHCIIEKTa JOMKHO OBITh TBOPYECKUM — HYJKHO He IIepeIrICHIBATh TeKCT U3
HMCTOYHHKOB, HO IIBITATBCA KPAaTKO M3IaraTh CBOMMU CIIOBAMH COJlepiKaHMe OTBeTa, IIpU
5TOM MaKCHUMAJILHO €r0 CTPYKTYPUPYS U MCIOJb3YS CHMBOJEI M YCIIOBHEIE OOO3HAYCHMS.
Kormposanme u 3ay<mBaHie HEOCMBICIIEHHOTO TeKCTa TPYIOEMKO U 110 OONBIIIOMY CUeTY
He UMeeT IIO3HABATeJILHOM M IPakTHYecKOl ITeHHOCTH. [Ipm paboTe Haj KOHCIEKTOM
00S3aTeNbHO BBISBILIFOTCS M OTMEUAIOTCS TPYAHBIE I CaMOCTOSTEILHOTO M3ydeHUS
BOIIPOCHI, ¢ KOTOPBIMHU YMECTHO OOpPaTHTHCS K IIPEIIOaBaTeNIIO IIPU ITOCEITeHUH 3aHITHH
1 KOHCYJIbTaIlUi, OO0 B MHMBUAYAILHOM mopsake. [Ipu ureHrm y4eOHOI U HaydIHOU
JIUTepaTypbl HEOOXOMMO BCEr/la CIeIUTh 3@ TOYHEIM U IIOJHBIM ITOHUMAHUEM 3HAYCHIS
TEPMUHOB U COJEPXKaHUSI IIOHITUH, UCIONB3YEeMBIX B TeKcTe. Beersia cieyeT yTouHSITh
3HAYEHNS 10 CIIOBAPSIM WUIN SHITVKJIONEIIM, IIPU HeOOX OIMMOCTH 3aITiCHIBATD.

K nmaboparopHeiM paboram  clegyeT IIOATOTOBUTLCS — IIPeIBAPUTENILHO,
O3HAKOMUBIIIUCh C KpaTKOil HO crieruduyieckoil Teopueil pasmerieHHoil B Cpeme
MopybHoro JIMHaAMUYIECKOTO O6yueHns Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372, mapoms 3amucu JOCTyma B pa3feln
JUCITUILIMHEL «MUKpoIpoleccopHas TEXHUKA B OINTUYECKUX CHCTEMax CBS3M» BBIIAETCH
Ha IIepBOM 3aHATHU. PekoMeHyeTcs O3HAaKOMUTHCS 3apaHee U C METOIUYECKHUMU
PEeKOMEHIAIMSIMU II0 IIPOBEICHUIO COOTBETCTBYIOIell JabopaTopHOM padoTel, W B
cIydae HeoOXOIMMOCTH ITPOBECTH IIPeIBAPUTEIFHEIE PACIETHI U ITPUT OTOBJICHIS.

HemocpencTBeHHad ITOATOTOBKA K 3adeTy OCYIIECTBIISETCS IO BOIPOCaM,
IIpe/ICTABJIEHHEIM B JaHHOH ydIeOHOI IporpamMMe JUCITHILIMHBEL U 3ajadaM. |IaTeIbHO
m3yanuTe (POPMYNUPOBKY KaXAOTO BOIPOCA, BHUKHHUTE B €ro CyTh, COCTaBbTe IUIAH
OTBETa, TaK KakK 3adeT cIaéTcd B YCTHOH (opMe B XOAe AMaiora IIperiojiaBaTels co
CTYZAEHTOM.

B oOcBOeHMI JAMCHMIUIMHEI WHBANIMZAMU U JIAIAMU C  OTPaHIMYEHHBIMU
BOBMOXHOCTSIMU 3IOPOBBS ITPEeyCMOTPEHBl WHAMBUAYATbHBEIE KOHCYIbTAIMM (B TOM
Tmcite depes email, Skype wim viber), Tak kak OoJbIoe 3HAUEHUE NMeeT KOHCYILTAIH.
VHayBupyanpHBle KOHCYJIBTALMM IIO IIPEAMETY SBJLIFOTCS BaXXHBIM  (PaKTOpOM,
CIIOCOOCTBYIOINM HHAVBUIYAII3AIIN OOYUSHIS U YCTAHOBJIEHUIO BOCIIUTATEILHOTO
KOHTaKTa MEXOY IIperiofiaBaTeleM H OOYYAoIIMCS MHBAIIAOM IUIM JIAIIOM C
OI'PaHIHEHHBIMU BO3M OXKHOCTSIMU 3/[OPOBbA.

PexomennyeTcs cremyronmii rpaduk caMOCTOSTeNbHON pabOTHI CTYIEHTOB IIO
yueOHBIM HeZeIM KaXIOoro ceMecTpa:
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8. Ilepeuens HHPOPMANHOHHBIX TEXHOJIOIH, HCIO/Ib3YEMbIX MPH OCYIIECT BJICHHH
00pa30BaTeJIbHOrO MPOIECca 0 AHCHHIIHHE (MOYJIIO0).

8.1 Ilepevens HHPOPMANHOHHBIX TE€XHOJIOTHIIL.

[Ipn ocyiuecTBIeHNH OOpPa30BaTENbHON HEATENIBHOCTH IT0 HACTOMIIEH IporpaMMe
HCIONb3YETCA  IEKTPOHHAs  HMH(OPMAI[MOHHO-0Opa3oBaTelbHast  cpefa  MOAYIBHOIO
JHHaMITYECKOTO OOyueHnsa Kyol'y B paszerne KOTOPOH
http://moodle.kubsu.ru/enrol/index.php?id=372 «MHKpOIIPOIECCOPHAs TEXHHKA B ONTHYECKHX
CHCTEMAX CBSBH» PacIOllarafoTcsl Yy4eOHO-METOAMYECKHE MATE€PHANIBl: PEKOMEHJAIMU II0
CaMOCTOSTEIIbHON pabore cTyeHTa, TpeOOBaHHS K OCBOSHHIO JAHHOHW y4eOHOM ITPOrpaMMEL,
TEOPETHYECKHE M METOJUYECKHE OIHCAHWA M 3aJaHud K IPOBEJCHHIO ITa00OpaTOPHBIX palorT.
Cpena cobHpaeT CTaTUCTHKY ITO BPEMEHH aKTMBHOCTH aKKayHTa KaKIOro CTYZAEHTa Ipu paboTre
C Pa3MEIEHHBIM MaTEPHATIOM.

[IpoBesieHHEe YacTH JEKIWIT IIPEelyCMaTpHBaeT HCIONb30BAHUE JEMOHCTPAIIHOHHBIX
MYIIBTHMEAUHHBIX MaT€pHAIIOB ¢ HCIIOIb30BaHHEM IIPOEKTOpA.

8.2 IlepeveHnb He0OX0AMMOro MPOrPaAMMHOIO 0DecTedeHH .

Tak kak g CaMOCTOATEIBHOH PpaboThl OOYYarOIMUXCs IIPEIIoaracTcsa IOCTYIL B
SIEKTPOHHYIO HMH(OPMAIHOHHO-00pa30BaTeNbHYIO Cpelly OpraHHM3allud U ceTh WHTepHET, TO
o0mue TpeOOBaHUA K IOMEINEHUSM JUISI CaMOCTOSATEIBHOH PpalboThl OOYYaroIMUXCS BITOIHE
JIOCTaTOYHO.

JIIs peam3aliii HacTOSIIEN IPOrpaMMbl TPEOYeTCs:

1. OnepanumonHasa crucrema Microsoft cemeiicta Windows (7/8/10), B paMkax ITpOrpaMMEI
komMrtanuM Microsoft “Enrollment for Education Solutions” IS KOMITBIOTEPOB H CEPBEPOB
KybaHCKOro rocyapcTBEHHOT O YHUBEPCHTETA H €T0 (PHITHATIOB.

2. Ilporpammvueiii maker Keil MDK-ARM-CM-ED - 10user i1 OIepallHOHHBIX CHCTEM
ceMerictBa Windows, BKITFOYAIOIUM B ce0S KPOCC-KOMITHIISITOP M HHCTPYMEHTEI Pa3padOTKH I
MHKPOKOHTPOJUIEPOB cepuit STMFxxx ¢ sapom Cortex-Mx.

8.3 Ilepeuenb HHPOPMANHMOHHBIX CIIPABOYHBLIX CHCTEM:

1. OnexTpoHHas GUOIHOTEKA IOPAMT: www.biblio-online.ru

2. DnexkTpoHHO-OMOmoreuHas cuctema JIAHD: https://e.lanbook.com
3. Onucanus Ha o6opyoBaHue (PUPMEI Juniper, pOYTEPOB CEPHH
https://kb.juniper.net/InfoCenter/index?page=home

9. MarepuajbHO-TeXHHUeCKass 0a3a, HeoOXoquMasm I OCYIIECTBJIEHHSA
00pa30BaTeJIHLHOO0 Mpolecca Mo JHCHHILIHHE (MOIYJII0).

MaTtepHanbHO-TEXHHYECKOe OOecTIeueH e T CIIUTUTIHEL
(MOJTYTISI) M OCHAITIEHHOCTh

JlexioHHbIe 3aHATHA | JIEKIIMOHHAS ayAUTOPHS, OCHAIEHHAs IIPe3eHTalliOHHON
TEXHUKON (TIPOEKTOpP, HKpPaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM IIporpaMMHEIM obectieueHneM (110)
IS BOCTIpoM3BeleHHs (aiimoB Qopmara jpg M avi
JlocTaTOYHEIM KOIHMYECTBOM IIOCAJOYHEIX MecT: Ne 209C,
Ne 315C, Ne201

2. | Ilpaxrnueckue AyouTopHa OCHAIUEHHAs MENOBBIMM MM MapKepHBIMH
3aHATHS JNOCKaMH, IIPE3EHTAlHOHHON TEXHHKOHN (ITPOEKTOp, SKPaH,

No Bux padot
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KOMITLIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM ITPOT paMMHBIM
obecrieuenreM (IIO) 1ma  BocmpomusBegeHHS (ainoB
¢opmara jpg, ZOCTaTOUHBIM KOIIMYECTBOM ITOCATOUHBIX MECT
co cromamu: Ne209C, Ne205aC, Ne315C

JlabopaTopHEBIe JlaGopaTopus, YKOMIUIEKTOBaHHAS CIIeIIHATH3HPOBaHHOM

3aHATHA MeO€TIbI0 M TEXHHYECKHMH CPeCcTBaMH O0YUEHH .
[IpoBeaeHNe 3aHATHIT Ta00PaTOPHOIO MPAKTHKyMa YaCTHYHO
MPEAYCMOTPEHO B «KOMITHIOTEPHOM KJIACCE CIIEIHaIbHBIX
JHUCLIMIUTHH» (ayauTopusd 205¢): 9BM ¢ ycTaHOBIEHHBIM
MMPOrpaMMHBIM 00€eCIIeYeHHEM H J1a00paTOPHBIMU
OTJIAJIOYHEBIMH H OIleHOUYHBIMH ITtaTaMH: STM32F407G-
DISCI, STM32F4DIS-BB, STM32F4 Discovery Base Bo,
PL2303 USB UART Board, SN65HVD230 CAN Board

['pymmoBsie [loMmellleHHe ¢ JOCTAaTOYHBIM KOJIMYECTBOM IIOCAJIOUHBIX

(MHIMBHTYaJILHBIE ) MECT M MEIOBOH WIM MapKepHOH Jockoi: Ne205aC

KOHCYIIbTaI[HH

[IpomexKyT OUHasI [loMelleHHe ¢ JOCTATOYHBIM KOJIMYECTBOM IIOCAJIOYHEIX

arTecTallHs MecT: No205aC

CamMocTogTenbHasa KaOuHer a4 caMOCTOSATENbHOM paloThl, OCHAINEHHBIN

pabora KOMIThIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO MTOAKITFOUEHHS K

ceTH «MHTepHET», MPOrpaMMOA 3KPAaHHOTO YBEIIHYEHHS H
oBecTieueHHBIH JOCTYIIOM B ANIEKTPOHHYIO HH() OpMaIlHOHHO-
00pa3oBaTelbHyIO cpelly YHUBepcuTeTa No2(7¢
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