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1. eans aucMnIMHbI
Lenbro
MHKPOKOHTPOJIIIEPAX)

OCBOCHU
SABJIACTCA

JIUCUUATUINHBI
obecnieueHue

«IIpoexTupoBanue
0a30BOi

BCTpanBacMbIX
IIOATOTOBKH CTYACHTOB

CHUCTEM Ha
JJIA IIPUHATHUSA

000CHOBAaHHBIX pelIeHUH B 001acTH pa3pabOTKHM W HKCIUTyaTallil MHKPOKOHTPOJUIEPHBIX BCTPAUBAEMBIX
CHCTEM YyTPaBIICHHUS] 00BEKTaMU aBTOMATU3AIMH B TEXHOJIOTHYECKUX mporeccax ATIK

2. IlepeyeHb IUIaHMPYeMbBIX Pe3yJbTATOB O0y4YeHHMs IO [JMCHMILIMHE, COOTHECEHHBIX ¢ IJIAHHU-
PYeMBbIMH pe3y/1bTaTaAMH OCBOCHHs 00Pa30BATEJIbLHON NPOrPpaMMbl

[Ipouecc u3yuyeHus: TUCHMILIMHBI HapaBieH Ha GopmupoBaHue cieayroumx komnereHuui OII BO
Y OBJIJICHHUE CIEYIOUIMMHU pPe3yIbTaTaMyu O0yUYeHHs MO AUCLUIUINHE:

KO,Z[ 1 HAUMCHOBAHHEC

KOI[ N HAUMCHOBAHHC

[lepeyeHb mIaHUPYEMbIX PE3YJIbTATOB O0YUEHHUS

KOMITCTCHITHH WHIKATOPA JTOCTHKCHHS 0 TUCUUIUINHE
KOMIIETCHIINH
IIK-1 Crnoco6en | ITK-1.1 [IpoBenenue | 3HaeT
BBITIOJTHSATD OTYeT o|pabor mo 0030py u|oOmue TEXHUYECKUE TpeOoBaHUs u
BBITIOJTHEHHOM aHaJInu3y TEXHUYECKOH | yHKIIMOHAIBHOE  HAa3HAYCHHE  BCTPAUBAEMBIX
o0cienoBaHUU 00BeKTa | JOKYMEHTAIUH 00BEeKTa | CCTEM yMpaBICHUS
aBTOMAaTU3ALUN aBTOMaTU3aluU ymeert
BBIOMpPATh CMOCOOBI M AJNTOPUTMBI PabOTBI B
CUCTEME aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUS
BJIaJieeT HABBIKAMH
HaBBIKAMHU Pa3pabOTKH MPOrpaMM U IMPOTPaMMHOM
JIOKYMEHTaIluU BCTpanBaeMou CUCTEMBbI
yIpaBIeHUS
[K-1 Cnoco6en | I[TK-1.2 [IpoBenenue | 3HaeT
BBITIOJTHATH oTYeT 0| aHanuza JAHHBIX | KIacCU(UKALIMIO M YCTPOMCTBO BCTpanBaeMbIX
BBITMIOJTHEHHOM o0cienoBaHus 00BEKTa | CHCTEM yTpaBICHUS
o0creoBaHUI 00BeKTa | aBTOMaTU3aluu ymeert
aBTOMAaTH3AIIUN BBIOUpATh aNTOPUTMBI Pa0OThl BHYTPEHHUX H
BHEUIHUX  NepuepuilHbIX  yCTPOWCTB  MpH
KOMIUIEKTOBaHUHU paboueii JIOKYMEHTAIU!
BCTPaUBAEMOMN CUCTEMBbI yIIPABICHUS
BJIaJieeT HABBIKAMH
HaBbIKAMU  OQOpPMJIEHMSI ~ DJIEKTPOHHOTO  H
TEKCTOBOT'O SK3EMIUISIPOB paboueil JOKyMeHTallu
BCTPaUBAEMOMN CUCTEMBbI yIIPABICHUS
[K-1 Crnoco6en | TIK-1.3 Coznanue | 3HaeT
BBITIOJTHSATD OTYeT o|TunoBoit  ¢GopMbI  OTYeTa|TUIMOBYIO (OpMYy OTYeTa IO MPOrPaMMHOMY U
BBITIOJIHEHHOM 00 00BEKTE | anmapaTHoOMy obecrieueHnIo BCTpauBaeMou
o0cienoBaHUU 00BeKTa | aBTOMaTU3alUU CUCTEMBI yIpaBICHUS
aBTOMAaTHU3aLUN ymeert
co3maBaTh  TUNOBY0O  (opmy  oTdyera 1O

IPOrpaMMHOMY U amllapaTHOMYy OOECHEYEHHUIO
BCTPAUBAEMOM CUCTEMBI YIIPABICHUS

BJIa/IeeT HABBIKAMH

HaBbIKAMU [10 3allOJIHEHUIO THUIOBOH  (hopMeI
oT4yeTa I0 MPOrpaMMHOMY M  aNlapaTHOMY
00ecreueH 1o BCTpPanBacMoOn CHUCTEMBI
yIpaBJICHUS




3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

HucuumiuHa — «IIpoekTupoBaHMe BCTpaMBAE€MbIX CHCTEM Ha MHUKPOKOHTPOJUIEPAX»  SIBISETCS
JTVCIUTUTAHON (haKyJIbTATUBHOM YaCTH MPOTPAMMBI.

W3yuenune TUCHMIUIMHBI OCYIIECTBIISIETCS B 7cemecTpe(-ax).

Jlns ocBoeHust aucuuIuiMHbl «[IpoekTHpoBaHWE BCTpaMBaEeMBIX CHUCTEM HAa MHKPOKOHTPOJJIEPAX)»
CTYZEHTBI UCIIOJIb3YIOT 3HAHUS, YMEHHS U HABBIKU, C(OOPMUPOBAHHBIE B IIPOLIECCE U3YUEHHS JUCLIUIUIMH:

KommbroTepHoe MpOEKTHPOBaHHUE

O3HakoMuTeNbHAs MpakTHKa (B TOM YHWCJIE T[OJy4Y€HHE MEPBUYHBIX HABBIKOB HAy4yHO-
UCCIIEIOBATEIbCKON pabOTHI)

TexHosornyeckas npakTHKa

OKcIuTyaTallmoHHas NpakTHKaTexHomornueckas nmpakThka

KommnbroTepHOoe NpoeKTHpOBaHUE

O3nakoMuTeNnbHAs TMpakTHKa (B TOM YHCIE TIOJyY€HHE TEPBUYHBIX HABBIKOB  HAy4YHO-
HCCJICI0BATEILCKOW paObOTHI)

TexHoIOTHYECKAsT TIPAKTHKA

OKcIulyaTalMoHHas npakTMKaO3HAKOMUTENIbHAsE MPAaKTHKAa (B TOM YHCJIE MOJIY4YEHUE IMEPBHYHBIX
HaBBIKOB HAYYHO-HCCIICOBATENILCKOW PabOTHI)

KommnbroTepHoe NpoeKTHPOBaHUE

Os3nakoMuTeNbHAs TMpakTHKa (B TOM YHCJIE TIOJyYeHHE TEPBUYHBIX HABBIKOB  HAy4YHO-
UCCIIeI0BATENLCKON PabOThI)

TexHoOIOTHYECKAS TIPAKTHKA

OKcIuTyaTallMOHHAs MPaKTUKAaDKCILTyaTallMOHHAs MTPAKTHUKA

OcBoenne nmuctuiinHbl  «[IpoeKkTHpoBaHHE BCTpPaWBaEMBIX CHCTEM Ha MHKPOKOHTPOJIIEPaX)
ABJISIETCA HEOOXOIUMON OCHOBOH JUISI ITOCIIETYIOIIEr0 H3YyUeHHS CIEIYIOLUINX TUCIUITINH:

IToaroToBka k caue M cjadya rocyAapCTBEHHOTO SK3aMeHa

BrInonHeHue 1 3anmTa BeITyCKHON KBaTH(PUKAIIMOHHOW paboThI

HayuHo-uccnenoBarenbckas pabota

[MpenuriomHast mpakTHKa

4. O0beM QUCHUILIMHBI B 3a4YeTHBIX €JIMHMIAX C YKa3aHMeM KOJIU4YecTBa aKaJeMHUYeCKHMX YacoB,
BblI/ICJICHHBIX HA KOHTAKTHYI0 Ppaldory ¢ o0ydamomuxcsl ¢ mnpenoaasarteieM (M0 BUAAM Y4eOHBIX
3aHSATHI) 1 HA CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OOmast  TpyaoemMkocTs  aucuuiuinHbel  «lIpoekTHpoBaHMe  BCTpaMBaeMbIX  CHCTEM  Ha
MHUKPOKOHTPOJUIEPAX» B COOTBETCTBUU C pabO4MM ydeOHBIM IUIAHOM U €€ pacupeiesieHHe 1o BUaaM paldoT

AIIT I IILE

HPpCACTaBHCHbHHHT T
KonrakTHas paboTa ¢ npenojaBareieM, 4ac dopma
Tpynoemk Camocros- Kontporms MIPOMEXKYTOUYHOM
Cemectp OCTb JIEK- [paKTAYECKHe | J1abOpaTOpHbIE TeNbHas pa- qac ’ arTecTanin
qac/3.e. 1 3aHATUS 3aHATUA 60Ta, gac (d)opMa
KOHTPOJIS)
7 72/2 18 18 36 3a
B T.4. 9ACOB:
B UHTEPAKTUBHOM 4 4
bopme
MIPAKTUYECKON
p 18 18 36
MIOJTOTOBKA
Tpynoemk BHeaynuTopHas KOHTaKTHas paboTa ¢ IIpenojaBaresieM, yac/yel
Cemectp OCTb KypcoBas Kypcosoit 3auer JuddepennmpoBan Koncynpranuu SK3aMeH
qac/3.e. pabota MIPOCKT HBIN 3auer nepen 9K3aMeHOM
7 72/2 0.12




5. Conep:kaHue JMCHMILUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3iesiaM) ¢ YKa3aHHeM OTBe-
J€HHOT0 Ha HUX KOJIMYECTBA aKaJleMUYEeCKHX YaCOB M BHIOB Y4eOHbIX 3aHIATHIi

Konunuectso yacos
€HOYHOE Ko,
Popmst Ocue CTBO UH I/Ii[(aT
e CemuHapCK - TeKy1Lero pen A
o e 3aHATHs | S KOHTPOJIS NPOBEPKU OpoB
Ne HaunmeHnoBanue pa3niena/Temsl g 4 pe3yIbTaTOB JTOCTHIK
5 = 5 5 & | ycmesaemoctu n
@) o = 2 = g B ., NOCTHXKCHUSA CHUS
5] = 2 2 = © | IPOMEKYTOUYHOU
o 4 13} = o O HHAUKATOpOB KOMIICTC
A g ) 15 5 8, arTecTaluu o o
= z e 2 KOMITETCHIIUH HIIMH
E 8, =
X ) <
8 © @)
<
= =
1 paznen. TunoBas cTpykTypa
1. |BcTpamBaeMol CUCTEMBI
YIIPaBICHUSA
Tunosas CTPYKTypa
1.1. |BcTpauBaemoil cuctemsl| 7 4 2 2 4 KT 1 Tecr
yIpaBJICHUS
HOBBI TIPOrPaMMHUPOBAHUS Ha
1.2, | OcHOBbI NpOrpaMMIpOBa 71 4 | 2 2 4 KT 1 Tecr
s13p1ke C
) 2 pazzgen. [IporpammupoBanue
" | Arduino
OyHKIMM yIpaBiI€HUS BBOJOM-
2.1, | CYHIHII YHpasie M 74 ] 2 2 4 KT 1 Tecr
BBIBOJIOM
Tect
2.2. |Knaccel B mporpamMmax 7 4 2 2 4 KT 1
2.3. | AHasorosble BX0/IbI 71 4 2 2 4 KT2 Tect
24 IIpepriBanue 1o Tanumepy. 7 4 2 5 4 KT 2 Tecr
ITapaJinebHbIE POLIECCHL
ITocnenoBarenbHbii opT Tect
2.5. 4 2 2 4 KT2
> UART /
IloBbilIeHN HAaJIe)KHOCTH
2.6, | OBPIUCHE® VIGKHOCTH | 7 | 4 | 2 2 | 4 KT 2 Tecr
nporpamm. CTOpoXkeBoii TaiiMep
it HOHHBI HCTEMBI
27 Onepanuo e CHUCTE 7 4 2 2 4 KT 2 Tecr
peanbHOro BpeMeHU
[TpomexyToUHast aTTeCTalMsA 3a
Hroro 72 18 18 36
Hroro 72 18 18 36
5.1. JIeKuMOHHBIH KypC ¢ yKa3aHHeM BHI0B HHTEPAKTHBHOI (p)OpMbI NPOBeIeHUs 3aHATHI
Bcero
Tema nexuuu (u/nnu ’
4acoB / 4acoB
HAauMCHOBAHHUC pa3,[[eﬂ)
o CO,I[ep)KaHI/IC TEMBI HWHTCPAKTUBHBIX
(BUI MHTEPAKTUBHON (OPMBI .
. (w/mnu paznena) 3aHSTUN/
MPOBEJICHUS 3aHATHI )/
IMpaKTH4YECCKas
(mpakTryeckasi HOJIr0TOBKA)
noaAroToBKa
OOmme cBeneHUS O BCTPAWBAaEMBIX CHCTEMax:
OIIpCACIICHUC, obnactu IMPUMCHCHHA,
OCOOCHHOCTH, TCHICHIIMM pa3BUTUA. HUIOBas
Tunosas CTPYKTypa CTPYKTYypa BCTpaHBaeMOﬁ CUCTCMbI YIIPABJICHUS: 2/
BCTpanBacMOH CHCTEMBL OCHOBHBIE DIIEMEHTHI u ux Ha3HAYCHUE.
yHUpaBJICHHA MuUKpOKOHTpOJIIEpHAs armapaTHO-MPOTrpaMMHast
iardopma Arduino: yCTpOK-CTBO,
XapaKTCPUCTHUKH, CXEMaA.
OcHoBbI porpammuposanust | CTPYKTYpa IIPOTrPaMMBI; NIEpPBOHAYANIEHBIE 2/1




mpaBwiia cuHTakcuca si3bika C; mepeMeHHble U
Ha si3p1ke C TUMBl  JAaHHBIX; MAacCUBBL,  (DYHKIHH;,  peKo-
MeHJAIHH 10 0(hOPMIIEHUIO TporpaMM Ha si3bike C
@OyHKIMM: peXMMa BBIBOAA; COCTOSIHUSA BBI-XO/1a;
DYHKIHH yIIPaBICHHS CUNTBHIBAHUS COCTOSIHMSL  BBIBOJA; IIPO-TpaMMa 2/1
BBOZJOM-BBIBOZIOM yIpaBJIEHUS] COCTOSIHEM BBIBOJA
Kimaccel B mporpammax: co3maHve Kiacca A
Ko 00paboTKM cuUrHaioOB KHOMOK Button; Moau- 5/
acchbl B IporpaMMax ¢ukaTopel nmoctyma private u public; KoHCT-
PYKTOPBI KJIacca B MporpamMmax
AHaIOroBbIE  BXOABI: NPOTpaMMHBIE  (PyHK-IIMK
aHAJIOTOBOTO BBOJA; JABYXKaHAJIbHBIA BOJBTMETD; 5/
AHAIOrOBbIE BXOZEI nporpaMMa  JUIsL  U3MEPEHHUs  Ha-TIPSDKEHUS,
U3MEpEHHUE CPEHETO 3HAUEHUS CUTHAJA.
[IpeppiBanne  mo  Taiimepy. [TapannensHbie
- . IIPOLIECCH: TMOHSATHE MapajlielbHbIE IPOLECCHI;
PCPBIBAHNC 1O TAUMEDY. | apapaTHOe mpepbiBaHME OT TaiiMepa; Iporpamma 2/-
Ilapannenbhbie MPOUECCEL | ¢ papannensHOl  0OPABOTKOH CHIHATA KHOIKH
kBanudukarop volatile
ITocnenoBarenbHbI IopT UART:
IlocnenoBaTennHBIN opT IIOCJIEIOBATEILHBIMN I/IHTepq)ef/'Ic UART, 9/
UART oubmmoreka Serial ans padotel ¢ UART; ocHOBHBIE
¢bynkuuu kinacca Serial.
CropoxeBoi  TaiimMep:  TNpPUYMHBI  COOEB B
- IPOrpaMMHOM 00€CIeueHHH; CTOPOXKEBOM Taiimep
OBBIIMCHUC HAACKHOCTH | (watchdog):  Gubnmotexka  mms  paBoOTHI €O 5
HpOFpaMM.UCTOPO)KeBOI/I CTOPOXKEBBIM TaliMepom; IIPUMEHEHNE
TauMep CTOPOXEBOTO  TaiiMepa; CHOCOOBI  MOBBIIICHHS
HA/IKHOCTU PabOTHI IPOTPAMMBI
Oc00EHHOCTH OTIEPAIIMOHHBIX CUCTEM
OnepalfoHHbIE CUCTEMBI | PCAIBHOTO  BPEMEHH; MPOLECCHI, IOTOKH, 3a/adH; 2/
p€aTbHOTO BpEMEHU MOZCIIM BCTPAHMBACMBIX IIPOrpaMM OIICpalMOHHBIX
CUCTEM PEallbHOTO BPEMEHU
HTtoro 18
5.2.2. JlabopaTopHble 3aHATHS ¢ YKa3aHUEM BHUI0B MPOBeeHUs 3aHATHH B HHTEPAKTUBHOM (popme
Bcero,
. 4acoB / 4aCOB MHTEPAKTUBHBIX
HanmenoBanue @opMBI IPOBEICHUS M TEMBI 3aHIATHI o
. 3aHATHI/ IPaKTHYECKas
paszznena (BUJ MHTEPAaKTUBHOU ()OPMBI IPOBEICHHS HO/rOTOBKA
JUCLUIUINHBI 3aHATUHN )/(IpaKTUYecKasi OrOTOBKA)
BUJ qachl
Tunosas cTpykTypa
BCTpauBaeMoun . .
P [Ipocreitmue nmporpammel B Arduino IDE nao. 2
CUCTEMBI
yIpaBIeHUS
OcHOBBI
IIPOrPaMMHUPOBAHHUS OcHOBBI pabOTHI ¢ U(PPOBBHIMH BBIXOIAMHU na0. 2
Ha s13bIke C
DyHKIUU
YIpaBJIEHUS BBOJIOM- OcHOBBI paboOThI ¢ IU(YPOBBIMHU BXOAAMU na0. 2
BBIBOJIOM
Knaccel B [[IpoTHO-UMITYIBCHAS MOAYJIIALIUS na0. 2




porpaMmax

KonTtponpHas Touka Nel

AHaJIOroBbIE BXOIEI

Pabora ¢ aHaa0roBBIMH BXOJaMU

71a0.

IIpepriBanue 1o
TanMepy.
[TapannensHbie
IIPOLECCHI

[IpepriBanus OT Taiimepa

1a0.

IlocnenoBaTennHBIN
nopt UART

[TporpaMMHpOBaHUE MOCIIEIO0BATEIb-HOTO
uHTepdeiica

71a0.

IToBrIlIcHUE
HaJICKHOCTH
MpOrpamm.
CroposxeBoit Taiimep

IIporpammupoBaHue CTOPOKEBOrO TauMepa

11a0.

OrnepaniuoHHbIC
CUCTEMBI PEeaIbHOTO
BpEMEHU

CtpyKTypa IporpaMMbl U PEXKUM PEATTLHOTO
BPEMEHH.
KonTposnbHas Touka 2.

71a0.

5.3. KypcoBoii npoexT (pa6ora) yueOHBbIM IJIAHOM He NMPexyCMOTPEeH

5.4. CamocrosTeqbHasi paboTa o0y4aromerocst

TeMbl u/umn BHUbI CaMOCTOSITEIILHOM pa6OTBI

Yacrl

O6IJ_II/IC CBCJICHUS O BCTPAMBACMBIX CUCTEMAX: OIMPECACIICHUC, obactu

MIPUMEHEHHUsI, 0COOCHHOCTH, TCHICHIINH Pa3BUTHs. THUIIOBas CTPyKTypa

BCTPauBAaEMOM CHCTEMBI YIIPABICHHS: OCHOBHBIE 3JIEMEHTHI M UX HAa3HAUYCHUE.
MuKpoKOHTpoOJUIepHas anmnapaTHO-IiporpammHas mwiatpopma Arduino: ycTpoi-
CTBO, XapaKTEePUCTUKH, CXEMa.

CtpyKkTypa mporpaMMsbl; IepBOHavaIbHbIE IIPaBUla CUHTaKcHUCa s3bIka C;
IIepEMEHHBIE U TUIIBI JJAHHBIX; MACCUBBI; (PYHKIMH; PEKO-MEHJAlUU 110

odopMIICHHUIO ITporpaMM Ha si3bike C

q)yHKI_[I/II/IZ pCixKxruMa BbIBOZd; COCTOSAHUSA BbI-XO[a; CYUTBIBAHUA COCTOSAHUSA BBIBO/JIA;

IIpO-rpamMmMa YIIPaBJICHUs COCTOSIHUEM BBIBOAA

Knaccel B mporpammax: co3fanue Kiacca Juist 00pab0oTKH CUTHAIOB KHOIIOK
Button; moau-dukarops! nocTyna private u public; KOHCT-pYKTOpBI Kj1acca B

porpamMmax

AHanorosbsie BXOJbI: TPOTPAMMHBIC CI)YHK—I_[I/II/I AHaJIOT'OBOI'O BBOJA,

JBYXKaHaJIbHBIM BOJBTMETP; IPOrpaMma Jilsl U3MEPEHUS Ha-NPSKEHNS,

N3MCPCHUC CPCAHECTO 3HAUCHUSA CUTHAJIA.




[IpepsiBanue no taitmepy. IlapanensHblie npouecchl: HOHATHE NapasiesibHbIe
MIPOIIECCHI; allllapaTHOE MPEPBIBAaHKUE OT TaliMepa; MporpaMMa ¢ napauienbHON
00paboOTKOI CUTHaNa KHONKH; KBanudukaTop volatile.

[TocnenoBarensubrit nopt UART: nocnenoBatenbubiii nuatepdeiic UART;
6ubnuoreka Serial qyist pabotsl ¢ UART; ocHoBHBIE pyHKIIMH Kitacca Serial

CroposxeBoit TaiiMep: MPUYNHBI COOEB B TPOTPAaMMHOM 00ECTICUeHUY;
cTopokeBoit TaiiMep (watchdog): Oubnumoreka 1j1st paboThI CO CTOPOKEBBIM
TaiiMepoM; MPUMEHEHHUE CTOPOKEBOTO TaiiMepa; CrIocOObI OBBIIICHUS
HAJIe)KHOCTHA PAOOTHI TIPOTPAMMBL.

Oco0eHHOCTH OTIEPAIIMOHHBIX CHCTEM
pEaNbHOTO BPEMEHH;, IIPOLIECCHI, TOTOKHU, 3a]]a41; MOJICTTH BCTPAUBAEMBbIX
HpOFpaMM OHepaHI/IOHHBIX CUCTEM peanLHoro BpeMCHI/I




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCHUILINHE

VYyebHO-MeTOAMUECKOE  OOECTeUeHne I CaMOCTOATEIBHOM  paboThl  O0ydaromierocs 1o
mucuuiuinHe  «[IpoexkTupoBaHMe BCTpamBaeMbIX CHUCTEM Ha MHUKPOKOHTPOJUIEpPAax»  pasMelleHO B
3JIEKTPOHHONW HMH(POPMAIMOHHO-00Pa30BaTEIBHON Cpe-I¢ YHUBEPCUTETAa U JIOCTYIHO Il 00ydYaromerocs
yepe3 ero JUUHbIA KaOMHET Ha caiiTe YHuBepcuTeTa. Y 4e0HO-METOANYECKOe 00ECIIeUeHNE BKIIIOYACT:

1. Pabouyio mnporpamMmy aucumiuiuHbl  «[IpoekTupoBaHHEe  BCTpaMBaeMbIX CHCTEM  Ha
MHUKPOKOHTPOJIIEPAX».

2.Meronuyeckue peKOMEHAALMU JUIsI OpraHU3alMM CaMOCTOSITENbHOM paboThl 00ydwarolerocs mo
mucuuruinHe «IIpoexTupoBaHue BCTpauBaeMbIX CUCTEM Ha MUKPOKOHTPOJLIEPax».

3. MeTtoauueckrie peKOMEHAAINH 10 BBIITOJIHEHUIO MUCbMEHHBIX padoT () (MIpH HATTMYHHN).

4. Meroandyeckue pPEKOMEHJALUU IO BBINOJHEHUIO KOHTPOJIBHOM pPabOThl CTYJAEHTAaMH 3a0YHOMN
(hopMbI 00yueHUs (IIPH HATTUYUHN)

5. Meronuueckre yka3zaHHs MO BBITOJIHEHUIO KypcoBOil paboThI (MTpoekTa) (Ipu HAJTUYNK).

JInsi  yCTIeNTHOTO OCBOEHHS JUCHUIUIMHBI, HEOOXOIUMO CaMOCTOSITEIbHO JETaJbHO H3YYHTh
MPEICTABICHHBIE TEMBI 110 PEKOMEHIYEeMbIM HCTOUHUKAM WH(OpMALIUU:

PekoMeHryeMble HCTOUHUKH WH(OPMAIIUN
(Ne ucToyHMKA)

Temnbl AJI1 CaMOCTOATCIBHOI'O N3YUYCHUSA

n/n OCHOBHas JOITOJIHUTCIIbHAasA MCTOA. JIUT.

(u3 .8 PITM) (m3 m.8 PIIJI) (u3 .8 PIIM)

TunoBas  CTpyKTypa  BCTpauBaeMou
CUCTEMBI YIpaBIEHUS. OO6uue
CBEJCHMSI O BCTPAaMBAEMBIX CHCTEMax:
ornpeJiesieHue, 00JacTh  MPUMEHEHMs,
OCOOEHHOCTH, TEHJICHIIUM  Pa3BUTHSL.
1 |TumoBas  cTpykTypa  BCTpauBaemMou

CHUCTEMBI YHOpaBJICHUA: OCHOBHBEIC
AJIEMEHTBI " ux Ha3Ha4YCHHE.
MUKpOKOHTpOJIIEpHAS armaparHo-

nporpamMmmHas  miatrgopma  Arduino:
YCTPOM-CTBO, XapAKTEPUCTHKH, CXEMA.

OCHOBBI NPOrpaMMHUPOBAHUS Ha SA3BIKE
C. CtpykTypa MIpOTpamMMBl;
NepBOHAYAJIbHBIE IpPaBUJIa CHHTAKCHCA
s3pika C; TMepeMeHHBIC W THITBI JTaHHBIX;
MaccuBbl; (QYHKIMH; PEKO-MEHJAINH
110 0(OpMIICHHIO porpamm Ha sa3bike C

OyHKUIUU yIpaBieHUs BBOJIOM-
BbIBOJIOM. DyHKIMM: peXHMa BBIBOJA;
3 | cocTosHHS BBI-X0/1a; CUMTBLIBAHHUS
COCTOSIHUSA BBLIBOJIA; Mpo-rpamma
YIPABJICHUS] COCTOSIHUEM BBIBOJIA

Kimaccet B mporpammax. Kriaccer B
nporpaMMax: CO3JaHue Kiacca Ui
00paboOTKM CHUTHAJIOB KHOMOK Button;
MOJU-(pUKATOpBl  JIOCTyNa private H
public;  KOHCT-pyKTOpBI ~ Kjlacca B

nporpammax
AHaIoroBsie BXOJIbI. AHaIOroBeIie
BXOJIBL: MporpaMMHBIE byHK-IUA

5 |aHAJIOroBOro BBOJA; JBYXKaHaJIbHBIN
BOJIETMETP; IPOrpaMMa JUisl U3MEPEHUS
Ha-NPSDKCHUS;  U3MEPEHHME  CPEJHEro




3HAYEHUs CUTHAJIA.
IIpepsiBanue o TanuMepy.
[TapamiensHbIe IIPOLIECCHI.
IIpepsiBanue o TanuMepy.

6 [TapanienbHble  MPOLIECCHI:  MOHSTHE
IapajuleJIbHbIE TPOLIECCHI; aIapaTHOE
IpepbpiBaHUe OT Taiimepa; mporpamma c
napauienbHol  00paboTkoil  curHana
KHOIKY; KBasinukarop volatile.
ITocnenoBarensuslii  mopr UART
ITocienoBaTenbHbBIN MopT UART:

7 nociaenoBarenbHblii uHTEpdeiic UART,
oubmuorexka Serial gma  paGoTel ¢
UART; ocHOBHble (yHKIUMH KJacca
Serial
[loBpllIEHNME HAAEKHOCTU IPOrPaMM.
CropoxkeBor  Taiimep.  CTopoxeBOu
TanMep: MIPUYUHBI cboeB B
MIPOrpaMMHOM obecrieueHny;

3 CTOPOKEBOM Taiimep (watchdog):
onbiarorexka TUTS paboThl co
CTOPOXEBBIM TaliMEpPOM; IPUMEHEHHE
CTOPOXKEBOTO Tanmepa; CHocoOBl
MOBBIIICHUSI  HAAEKHOCTH  PabOTHI
IIPOrPaMMBI.
OnepalOHHBIE CUCTEMBI  PEATBHOTO
BPEMCHH. OcobenHoctu
OTIEpAIMOHHBIX CUCTEM

g |peanbHoro BPEMCHUY; IIPOLIECCHI,
IIOTOKH, 3aJ1a4y; MOJIENHN
BCTPAUBAEMBbIX IIPOrpaMm
ONEPALMOHHBIX  CHUCTEM  PEAIBHOIrO
BPEMEHU

7. ®OHA OLEHOYHBIX CpeaCTB (OLEHOYHBIX MATEPHAJIOB) ISl NPOBEJACHUS] NMPOMEKYTOUHOH AaT-
TecTauu  o0yyawmuxcss no aucuumiauHe «lIpoekTMpoBaHMe  BCTPpamMBaeMbIX CHCTEM Ha
MM KPOKOHTPOJLJIEPAX)

7.1. IlepeyeHb MHIUKATOPOB KOMIIETEHIIMII C yKa3aHHeM JTamoB HX (OpMHpPOBaHHMSI B Npolecce
0CBOEHHS 00pa30BaTeJIbHON MPOrpaMMbl

JMCUNTIIIMHBL/37IEMEHTHI
TIpOTpamMMEI (TIPaKTHKH, 1 2 3 4
I'NA), ygacTByrommue B
(hopMHupoBaHNM HHIUKATOPA
KOMITETCH-1IUH 1 2 3 4 5 6 7 8

WHaukaTop KOMIETSHIHH
(xon u conmepxKaHue)

Hayuno-uccnenoBarenbckas
paboTa

O3HaKOMHTENbHAs MPaKTHKa
(B TOM 9MCIIE OTy4YeHHE

HK 1 1 H 6 neanqux HAaBBIKOB Haquo X
_6. -1 IpOBEACHNC PAOOT | _y6c e noBaTeIbCKOM
o 0030py I/IvaHaJII/IBY paGoTs)
TEXHUYECKOH
IIpepuninoMHas npakTHKa X
JIOKYMEHTAIUH 00bEeKTa
ABTOMATH3ALUH [IpoekTupoBaHue CUCTEM
ANeKTpu(pUKaIuu 1
aBTOMAaTU3ALMHI X
TEXHOJIOTHYECKUX
MIPOIICCCOB

Texmonornueckas IIPpAKTUKa X




JMCIUIIINHBL/3JIeMEHTHI
nporpaMmel (IIPaKTHKH, 1 2 3 4
I'"A), yuacTBytommue B
(hopMUpOBaHUH HHANKATOPA
KOMIIeTeH-LIH 1 2 3 4 5 6 7 8

WHauKaTop KOMIIETSHIUH
(xom m comepxKaHue)

DKCIuTyaTanuoHHas
MPAKTHKA

HayuHo-uccnenoBarenbckas
pabora

O3HaKOMHTENbHAS TPAKTHKA
(B TOM UHCIIE TTOTyUYCHHE
MIEPBUYHBIX HABBIKOB HAYYHO X
-ACCJIEIOBATEIBCKON
IK-1.2:IIpoBenenne paboTer)

aHaIu3a JaHHbBIX IIpenaunnomMHas mpakTUKa X
o0cnenoBanust 00bEKTa ITpoexktupoBaHue cUCTEM
aBTOMAaTH3allu1 aNeKTpuUKanuu 1
aBTOMAaTU3aLUU X
TEXHOJIOTHYECKUX
IIPOLIECCOB
TexHonorndeckas NpakTHKa X

OKcIUTyaTallnOHHAS
NpaKTHKa

HayuHo-uccnenoBarenbckas
pabota

O3HaKOMHTENbHAS TPaKTHKA
(B TOM UHCIIE TTOTyUYCHHE
MIEPBUYHBIX HABBIKOB HAYJHO X
-ACCJIEIOBATEIBCKON
paboTh)

Hpe,I[Z[I/IHHOMHaﬂ IIPpAKTHUKaA X

[TK-1.3:Co3nanue TMIOBOit
(dopmbI oT4eTa 00 0OBEKTE
ABTOMATH3AI[HH

IIpoexTupoBanue cucremMm
ayIeKTpUUKaIMU 1
aBTOMaTH3aINH X
TEXHOJIOTHUECKUX
IIPOLIECCOB

TexHosornyeckas npaxkTUKa X

OKcInTyaTalnOHHAS
IpaKTHKa

7.2. Kputepyuu " mKaJbl OUEHUBAHUS YPOBHSI YCBOCHUSI HHIAUKATOPA KOMIIETEHIUil, ompeae-
JISIIONIUE MPOLEeAYPHI OlleHUBAHUSA 3HAHUI, YMEHUIi, HABLIKOB U (UJIN) ONBITA JeSITeJIbHOCTH

OneHka 3HaHWN, YMEHUH M HaBBIKOB U (WJIM) OMBITa JEATENBHOCTH, XapaKTEPU3YIOMIMX ATarlbl
dbopMupoBanuss KommeTreHIMH 1o jgucnuiuimHe  «[IpoekTHpoBaHHME  BCTpamBaeMbIX CHCTEM  Ha
MUKPOKOHTPOJIIEpax» MPOBOIUTCS B (POpME TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluu.

Texymuii KOHTPOJIb MPOBOAMTCS B TEUCHUE CEMECTpa C ILEJIbI0 OMpPE/ACNICHUs YpPOBHS YCBOCHUS
oOydJalomuMucsi  3HaHUW, GOPMUPOBAHHMA YMEHHMM UM HaBBIKOB, CBOEBPEMEHHOTO  BBISBIICHUS
nperojaBaTeieM HEJAOCTATKOB B IOATOTOBKE OOYYAIONUXCS W TMPUHATHS HEOOXOJUMBIX Mep 1o eé
KOPPEKTUPOBKE, a TaKXkKe JUIsl COBEPILIEHCTBOBAHMS METOAMKH OOY4YEHHs, OpraHu3aluu y4eOHON paboThl U
OKa3aHWsl WHAUBHUIYATBHON MTOMOIIN 00yYaromeMycs.

[IpomexyTrounass arrectauus no aucuumuinHe «lIpoexkTupoBaHue BCTpauBaeMbIX CHCTEM Ha
MUKPOKOHTPOJIJIEpax» MPOBOJUTCS B BUJIC 3aUeT.

3a 3HaHUS, YMEHHUS U HaBBIKU, IPHOOPETEHHBIC CTYJCHTAMHU B MEPUOJ UX OOy4YeHUS, BHICTABISIOTCS
onenku «3AUTEHO», «HE 3AUTEHO». (wmm «OTJIMYHO», «XOPOLIO», «YAOBJIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIbHO» nns quddepeHnnpoBaHHOTO 3aueTa/IK3aMeHa)

Jlist onleHMBaHUs 3HAHUM, YMEHUMN, HABBIKOB U (WJIM) OIbITA JIEATEIbHOCTH B YHUBEPCUTETE MpPUME-
HsieTCsl OaJUIbHO-PEUTHMHIOBasE CHUCTEMa OIIGHKM KadecTBa OCBOCHHS 0Opa3oBaTENbHOW MPOTrpamMMBbl.
OueHka NpOBOAUTCS MPHU MPOBEJACHUU TEKYIIETO KOHTPOJS yCIEBAEMOCTH M MPOMEKYTOUYHBIX aTTECTAIUi
oOydaromuxcs. PelHTHMHroBass olleHKa 3HAHUN SBJISETCS HHTETPUPOBAHHBIM IIOKa3aTejleM KauecTBa
TEOPETUYE-CKUX U MPAKTUUECKUX 3HAHUN U HABBIKOB CTY/ICHTOB IO JUCIHIUIUHE.



CocTaB 0a/111bHO-PEHTHHIOBOI OLIEHKHU CTY/IeHTOB 04HOI (hopMBbI 00yUeHH S

s ctyneHToB o4HOW (popmbl OOY4YEeHHs] 3HAHHUS MO OCBAMBAEMBIM KOMIETCHLUSM (OPMHUPYIOTCS
Ha JICKUMOHHBIX U IPAKTUYECKUX 3aHATHUAX, a TAKKE B MPOLIECCE CAMOCTOSTEIbHON MOATOTOBKH.

B cooTBeTcTBUU C OAMIBHO-PEUTUHTOBOIM CHUCTEMOM OIEHKH, MPHUHITON B YHHUBEPCUTETE CTYyACHTAM
HaYUCIISIOTCS OalIbI TIO CIAEAYIOIIMM BUAaM paloT:

. MakcuManbHOE
Ne koHTpOIBHOMN O1neHOYHOE CPEeNICTBO PE3YIHTATOB UHIUKATOPOB TIOCTHIKEHUS COIIECTED
TOYKH KOMIIETCHIIN I
0amioB
7 cemecTp
KT 1 Tect 15
KT 2 Tect 15
CymMma 0a/1710B 110 HTOraM TeKYIIero KOHTPOJIst 30
[Tocemenne NEKIIMOHHBIX 3aHATUN 20
ITocenienne npakTHUECKUX/Ta00paTOPHBIX 3aHITUI 20
Pe3ynpTaTBHOCTH pabOTHI HA MPAKTUYECKUX/TA00PATOPHBIX 3aHATUSIX 30
Hroro 100
. OneHoYHOE CPesiCTBO MaxkcumaibHoe
Ne xoHTpOIBEHON .
TOUKI pe3yJabTaTOB UHAUKATOPOB KOJIMYECTBO Kpurepuu onieHKu 3HaHUI CTYAEHTOB
JOCTYDKEHUN KOMIIETEHITNN OajuI0B
7 cemecTp
86 -100% mnpaBUIbHBIX OTBETOB 12-
15 Gamos;
77-85% npaBuIIbHBIX OTBETOB §-11
0asIoB;
KT 1 Tecr 15 65-76% npaBUIbHBIX OTBETOB 4-7
0asIoB;
50-64% npaBUIbHBIX OTBETOB 1-3
Oajua;
Menble 50% npaBuiIbHBIX OTBETOB ()
0asoB
86 -100% mnpaBMIbHBIX OTBETOB 12-
15 6amnos;
77-85% npaBuIIbHBIX OTBETOB §-11
0asoB;
KT 2 Teer 15 65-76% TnpaBUIBHBIX OTBETOB 4-7
0asoB;
50-64% npaBUIBHBIX OTBETOB 1-3
Oaua;
Mmenb1ie 50% npaBuiIbHBIX OTBETOB ()
0aioB

KpuTtepun n mkaJjibl OleHUBAHUSA Pe3yJIbTATOB 00yUeHHsI HA IPOMEKYTOUHON aTTecTAlMHU

[Ipu mpoBeneHHWH HTOTOBOHM arTecTanuu «3adeT» («Iu(GEepeHIUPOBAHHBIN 3a4eT», «IK3aMEH))
MpernojaBaTeslio C COIJlacusi CTYJIEHTAa pa3pelaeTcs BBICTABISITh OLEHKH (COTIIMYHOY», «XOPOILOM,
«YIOBIIETBOPUTENILHO», «3a4eT») MO pe3ylbTaTaM HAaOpaHHBIX OalioB B XOJA€ TEKYIIEr0 KOHTPOJS
yCIEBAaEMOCTH B CEMECTPE I10 BBIILE MPUBEIESHHON HIKaJE.

B cnyuae oTkaza — cTyneHT caaet 3aueT (auddepeHupoBaHHbIN 3a4eT, SK3aMeH) M0 MPUBEIEHHBIM
BBIIIIE BOMpOcaM M 3adaHusM. MToroBas ycneBaeMocTh (3auer, AuddepeHIInpOBAaHHBIN 3a4eT, dK3aMeH) He
MOKET OIICHHBAThCSI HI)KE CYMMBI 0alyioB, KOTOPYIO CTyJIEHT Ha0pal Mo WTOraMm TeKyled u
MIPOMEKYTOYHOHN yCIIEBAEMOCTH.

IIpu cpade (3auera, nuddepeHIIMPOBAHHOTO 3aueTa, HK3aMeHa) K 3apabO0TaHHBIM B TEYECHHE
ceMecTpa CTyJAEHTOM OamnaM MpuOaBiAlOTCd Oailibl, IMOJy4YeHHble Ha (3auere, AU((depeHINpPOBAaHHOM
3ayeTe, 3K3aMeHe) U CyMMa 0aJlsIoB EPEBOAUTCS B OLICHKY.



Kputepun u mkaJjbl OLleHUBAHUS OTBETA Ha 3a4eTe

[To muctumuimae «[IpoekTHpoBaHWE BCTPAMBAEMBIX CHUCTEM Ha MHUKPOKOHTPOJUIEpPAxX» K 3aueTy
JIOTYCKAIOTCS CTYACHTHI, BBITIOJHUBIIME M CHABIIME MPAKTUYECKHUE pabOThl MO AUCHUIUIMHE, HMEIOIINe
€XKEMECSYHYIO aTTecTanuio W 0e3 mpuBsizke K HaOpaHHbIM Oamiam. CryaeHTtam, HaOpaBmuMm Oosee 65
0amioB, 3a4eT BBICTABISIETCS IO pe3yibTaTaM TEKyIIeH YCIeBaeéMOCTH, CTYACHTHI, He HabOpaBiime 65
0ayyioB, CHAIOT 3a4eT Mo BompocaMm, npenycMoTpenHbiM PIIJI. MakcumanbHas cymma 0ajuioB 11O
IPOMEKYTOYHOM aTTecTaluu (3a4eTy) ycTaHaBIMBaeTcs B 15 Gansos

Bompoc 6unera Kommgectro 6amios
Teopetnueckuii Bonpoc 05
3agaHus Ha IPOBEPKY yMEHUIt 05
3anaHus Ha IPOBEPKY HaBBIKOB 1o 5

Teopernueckuii BOIpoc

5 0aJyioB BBICTABISETCS CTYAEHTY, MOJHOCTHIO OCBOMBIIEMY MaTepHall TUCLUIUIMHBI WIH Kypca B
COOTBETCTBMM C Y4E€OHOH NPOrpaMMoOii, BKIIOYas BONPOCHl paccMaTpHBaeMble B PEKOMEHJOBAHHOU
MPOTpaMMOM  JTOTIOTHUTEIHFHOM CIPABOYHO-HOPMATUBHOM W HAYYHO-TEXHHYECKOW JUTEPaTyphl, CBOOOIHO
BJIQJICIOIIIEMY OCHOBHBIMH MOHATHSAMHM JMCUUIUIMHBL TpeOyercs TOJHOE MOHMMAaHHE M YETKOCTh
W3JI0KEHUSI OTBETOB 10 HK3aMEHALIMOHHOMY 3ajaHuio (OWUJIeTy) M JOMOJHUTENbHBIM BONPOCAM, 3a/JaHHBIX
9K3aMEHATOpOM. JlomoNHMUTENbHBIE BOMNPOCHl, Kak IPaBWIO, JOJDKHBI OTHOCUTBCS K MaTepuaily
JUCHUIUIMHBL WIK Kypca, HE OTPaXEHHOMY B OCHOBHOM 3K3aMEHAllMOHHOM 3a/1aHuu (OMiieTe) U BBISABISAIOT
IIOJIHOTY 3HAHUH CTYyAEHTA 110 JUCLIUILINHE.

4 Oamra 3acioyXhBaeT CTYJACHT, OTBETHBIIMN TOJHOCThIO M 0e€3 OomubOOK Ha BOMPOCHI
9K3aMEHALIMOHHOTO 3aJaHUsl M IOKA3aBIIMN 3HAHUS OCHOBHBIX IMOHATHM JUCIUIUIMHBI B COOTBETCTBHM C
00s13aTeIFHOM MPOTPAMMOM Kypca M peKOMEHI0BAHHOW OCHOBHOM JIUTEPATYPOM.

3 Oamma JaH HEJOCTaTOYHO TOJHBIA M HEJOCTaTOYHO pa3BepHYTHIH oTBeT. Jlormka wu
MOCJIEZIOBATENBHOCTh M3JIOKEHHUS HMMEIT HapyuieHus. JlomymeHsl OmMOKHM B PACKPBITUM IMOHSITHM,
ynotpebienun TepMHUHOB. CTYyIEHT HE CIIOCOOEH CaMOCTOATENIBHO BBIJIEIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE TPU3HAKKM U TPUUYMHHO-CIEACTBEHHbIE CBsI3U. CTyJEHT MOXET KOHKpPETH3UPOBATh
0000IIeHHbIE 3HAaHUS, JIOKa3aB Ha MpPUMEpPax MX OCHOBHBIE TOJIOKEHHUS TOJIBKO C MOMOIIBIO
npenojgasaTens. PeueBoe opopmiienne TpedyeT nornpaBoK, KOPPEKIHH.

2 Gamia JaH HEMOJHBIM OTBET, MPEeACTaBIAIOMUI co00i pa3po3HEHHBIE 3HAHUSA 10 TEME BOIpOca C
CYLIECTBEHHbIMU  olIMOKaMu B  ompeaeneHusx. IlpucyTctByior (QparMeHTapHOCTb, HEJIOTHYHOCTh
n3noxeHus. CTyIEHT He OCO3HaeT CBA3b JAHHOIO IOHSATHS, TEOPUH, SBICHHUS C JAPYTUMH OOBEKTaMHU
JUCHUIUTMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AIMsl M JIOKA3aTeIbHOCTh U3JI0XKEeHHs. Peub HerpamoTHas.
JlonoIHUTENBHBIE U YTOUHSIOIME BONPOCH! MIPENOJABaTells HE MPUBOJIAT K KOPPEKIMM OTBETA CTYACHTA HE
TOJILKO Ha MOCTABJIEHHBIM BOIIPOC, HO U HA JPYTrHe BONPOCHI JUCIUIUINHBI.

1 Gann naH HENOJHBIN OTBET, MPEACTABISIOMMN COOOM pa3po3HEHHBbIE 3HAHMS MO0 TEME BOIpoOca C
CYLIECTBEHHBIMU  olIMOKaMu B  omnpeaeneHusx. IlpucyTctByror (QparMeHTapHOCTb, HEJIOTHUYHOCTh
n3noxeHuss. CTyIEHT He OCO3HaeT CBA3b JAHHOIO IOHSTHS, TEOPUH, SBICHHUS C JAPYTUMH OOBEKTaMHU
TUCHUIUTMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpPETH3AIMsl M JIOKA3aTeIbHOCTh U3JI0XKEeHHs. Peub HerpamoTtHas.
JloTIoJIHUTENBHBIE U YTOUHSIOIME BOIPOCH! MIPENOJaBaTelsl He IPUBOIAT K KOPPEKLMH OTBETA CTYACHTA HE
TOJILKO Ha IMOCTABJIEHHBIM BOIIPOC, HO U HA JPYTrHe BONPOCHI JUCIUIUINHBI.

0 6anioB - MpH MOJTHOM OTCYTCTBHU OTBETA, MMEIOLETO OTHOIIEHUE K BOIIPOCY.

3amaHus Ha IPOBEPKY YMEHHI U HABBIKOB

5 OannoB 3ajaHus BbINOJHEHbI B O0O3HAYEHHBIM IMpernojaBaTesieM CPOK, NUCbMEHHBIH OT4eT 0e3
3aMevaHuil. PaboTa BBINOJIHEHA B MIOJIHOM 00beMe ¢ COOJII0ICHMEM HEOOX0IUMOM MOCIIEI0BATEILHOCTH.

4 OGanna 3agaHus BBIIOJHEHbl B O0O3HAYEHHBIM IpENoJaBaTelieM CpPOK, MUCHBMEHHBIH OTYET C
HEeOOJIBIIMMU HEJI0OUETaMHU.

2 OamwioB 3amaHus BBINOJHEHBI C 3aJE€PKKOM, TUCHMEHHBIM OTYET ¢ Hemodetamu. Pabota
BBINOJIHEHA HE TOJHOCTBIO, HO 00BEM BBIMOJIHEHHOM YacTH TaKOB, YTO IMO3BOJIAET MOJYYUTh NMPaBUIIbHBIE
PE3yNbTaThl U BBIBOJIBI.

1 OGannoB 3ajaHus BBINOJHEHBl YaCTUYHO, C OOJBIIMM KOJMYECTBOM BBIYMCIHMTENbHBIX OIIMOOK,
00BEM BBITTOJIHEHHOM YacTH pabOThl HE MO3BOJISET CAENATh IPABUIBHBIX BBIBOJOB.

0 OGamnoB 3anaHus BBINOJHEHBI, MUCBMEHHBIM OTYET HE MpPEJCTaBIeH WM paboTa BBINOJIHEHA HE
MIOJIHOCTHIO, U 00BEM BBINOJIHEHHOM YacTH paObOThl HE TIO3BOJISET ClIENaTh MPABUIIbHBIX BHIBOJIOB.



7.3. IlpuMepHble OLCHOYHbIC MATEPHAJIbI AJIS TEKYILIero KOHTPOJIS YCHEBAEMOCTH H IPOMEKY-
TOYHOH AaTTeCTAllMM IO WUTOraM OCBOeHHsl JMcHHMILIMHBI «IIpoekTHpoBaHMe BCTpamBaeMbIX CHCTEM
HAa MHKPOKOHTPOJLJIepax»

[IepeueHp TUIIOBBIX BOIIPOCOB:

1.Yto Bbl noHumaeTe noj MoHATHEM BCTPAaUBAaEMbIE CUCTEMBI?

2. B 4eM oTaMuue BCTpaMBAEMBIX CHCTEM OT MEPCOHAIBHBIX KOMIIBIOTEPOB OOILEro Ha3HAYCHUs?

3.B gem 3akimoyaercs npeumyniecto s3bika C/C++ nepen AccemOiepom?

4.0numuTe CTpyKTypy nporpaMmsbl Ha sizbike C/C++.

5. B uem 3akirouaeTcs pa3HHLIa MEXly HACTPOMKOW pa3psia opTa Ha BBIXOJ U Ha BXOA?

6. N300pa3ure cxeMy MOJKIOYEHUS KHOIKH K BBIBOJY, HACTPOCHHOMY Ha BXOI.

7. JlaiiTe onpenesieHUe MOHATHS KJlacca.

8. UTo Takoe KOHCTPYKTOp Kjacca?

9. Kakoii Tun ALIII ucnons3yercs B MUKpoKoHTpoJiepax AVR?

10. CkOIBKO HCTOYHMKOB OIIOPHOTO HAIPSDKEHHS MOYKHO MCIIONB30BaTh B MHUKPOKOHTPOJUIEpAX
AVR?

11. Iyst uero HEOOXOIUMBI TIPEPHIBAHUS B TIpOrpamMmax?

12. TIpu KakuX COOBITHSAX TaliMepa/cyeTyrKa BO3MOXKHBI IPEPhIBaHUsA?

13. OxapakTepu3yite Kaap ajis nepeaadn JaHHbIX B opmarte 8§ OUT.

14. TlpuBeaute 3Ha4YeHMs TpexX Hauboyiee PaCIpPOCTPAHEHHBIX CTaHIAPTHBIX CKOpOCTeH paloThI
unTeppdeiica

15. B uem 3akmouaercs QyHKIMS CTOPOKEBOTO Taiimepa?

16. [lepeunciure OCHOBHBIE CTIOCOOBI MMOBBITIIEHUST HAZIEKHOCTH MPOTPAMMHOTO 00ECTIEYSHUSI.

IIpakTHKO-OpHEHTUPOBAHHBIE 3a7a4U U 3aJaHUS:

1. Paspaboraiite nonamporpaMMy, peaqu3yIOUIyl0 T€HepaTop TMPSMOYTOJbHBIX HMIIYJIbCOB C
4acTOTOM cieoBaHust UMIyJbCcoB S50 .

2. Onumwure NociaeqoBaTeIbHOCTh JEUCTBUM BCTPAMBAEMOM CHUCTEMBI YNPABICHUS TEMIEPATYPOU,
Hampumep B HHKyOaTope?

3. Pazpabotaiite noamporpaMMy, peaJu3yIOUIyl0 T€HEepaTop MpPSMOYTOJbHBIX HMIIYJIbCOB C
4acTOTOM ciie0BaHus UMITysibcoB 50 I,

4. PazpaboraiiTe moamporpamMmy, peaqu3yIONIyl0 OMPOC KHOIMKH, MOJIKIIOYEHHOW K BbiBoay D12
MUKPOKOHTPOJUIEpPA, NIPH 3TOM HCIOJIB3YyHTE CIEIYIOIIMA aJrOPUTM: €CIM KHOIIKAa Ha)kaTa, TO BBIBECTH B
BbIBOJ D13 BBICOKMI yPOBEHB T.€. JIOT. 1, €CJIM KHOIKA HE HAa)KaTa, BBIBECTU B 3TOT BBIBOJ JIOT.0.

5. Or ananoroBoro paaruunka Ha Bxon AIlIl nonmaercs MakcuManbHOE HampspkeHue S5 B.
Omnpenenuts paspemaronryto crnocodHocts 10-paspsanoro ALII mo HanpsixkeHno?

6. Onpenenuts BpeMsi HEOOXOAUMOE CUETUHKY JUIS MOJCYETa UMITYJILCOB IMOCIE €ro OOHYJIEHHs 10
MIEPENOJIHEHHUS], €CIIN CUETUHK 4-pa3psAaHBbIi, a 4aCTOTa MOJACUYUTHIBAEMBIX UMITYJIbCOB 10 I'm.

7. Paccumraiite Bpemsi HeoOxoaumoe Ha mepenady 10 OGaiit manneix mo uHTepdeiicy UART,
paboraromiero Ha ckopoctd 9600 6ox.

8. PaspaOotaiiTe (parMeHT mnporpaMMmbl IO HACTPOWKE CTOPOKEBOrO TaiiMepa Ha BBIIOJHEHHE
TaliM-ayTa B 15 mc

8. IlepeyeHb OCHOBHOM M JONOJHHUTEJbHOH Y4eOHOHM JHUTEPATYpPbl, HEOOXOAUMOH /sl OCBOCHHS
AHCUMILINHBI

a) IlepeyeHb OCHOBHOW U JIOMOJHUTEIBHOW y4YeOHOH JUTEpaTyphl, HEOOXOIMMOW JJii OCBOCHHUS
JTUCHUTUTUHBI



9. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHMKAUIMOHHOH cetn «HWHTepHeT», HE00X0-
AUMBIX JIJIS1 OCBOEHHUS TUCHUILINHBI

Ne

HaumenoBanue pecypca cet «IHTEpHET»

DJIEKTPOHHBIN aJpec pecypca




10. MeTonnueckue ykazanus AJsi 00y4ai0MXcsl M0 OCBOEHUIO TH CHUTITUHbI

[Ipy u3ydyeHUH MUCHUIUIMHBI HEOOXOAMMO OOpaTUTh BHMMAaHHME HA TOCJIEI0BATENILHOCTh M3YYCHHS
TEM.

B nexkumsax u3nararoTcsi OCHOBHBIE TEOPETHUECKUE CBEJICHUS, COCTABIISIOLUIME HAYYHYIO KOHIIETIIHIO
Kypca. JlJis yCHemHoOTro OCBOEHHUS JIEKIIMOHHOTO Marepuaja PEKOMEHIYeTCs: - TOCie MPOCIYIIUBAHUS
JEKIUM TpoyuTaTh €€ B TOT XK€ JE€Hb;, - BBIICIUTh MAapKEpPaMH OCHOBHBIE TIOJIOKEHMS JIEKLHH; -
CTPYKTYPUPOBATh JIEKIIMOHHBIA MaTepuall C MOMOIIBIO TMOMET Ha MOJSX B COOTBETCTBUHM C MPUMEPHBIMU
BOMpPOCaMH JJisi TOJATOTOBKU. B Tmpoliecce JNEKIIMOHHOTO 3aHSATHS CTYJICHT JOJDKEH BBIACTSATh BaXKHbBIE
MOMEHTEHI, BBIBOJIbI, OCHOBHBIC ITOJIOXKCHHUS, BBIACIATH KIIOYEBBIC CIOBa, TepMHUHBI. OO03HAYHUTH BOIPOCHI,
TEPMUHBI, MaTepuan, KOTOPHI BBI3BIBAET TPYAHOCTH, IIOMETUTh U TOMNBITAThCS HAWTU OTBET B
peKoMeHIyeMoi JiTeparype. Ecinu camocTosTensHO HE yaaéres pa3o0parhes B Marepuaie, HEoOXOIMMO
chopMynupoBaTh BOIPOC W 3aJaTh NPEMOAABATENI0 Ha KOHCYIbTallMk, Ha 3aHsaTuu. CTyAeHTy
PEKOMEHIyeTCS BO BpeMsl JIEKIIMM y4acTBOBAaTh B OOCYXKICHUHU MPOOJEMHBIX BOIMPOCOB, BHICKA3bIBATh M
apryMEeHTHUPOBAaTh CBOE MHEHHE. DTO CIOCOOCTBYET Jy4YIlIeMy YCBOGHHUIO MaTepuaja JICKIIMH U oOlierdaer
3allOMHHAHUE OTACJIBHBIX BBIBOJOB. [IpociymianHplii MaTepual JIEKIMUA CTYJIEHT AOJKEeH mpopabdortaTth. OT
TOTO, HAcKONbKO 3(p(deKTUBHO 35TO0 OyAeT cHaelaHo, 3aBUCHT M MPOYHOCTh YCBOCHHUS 3HAHHIA.
Pexomenayercs mepeuntarth TEKCT JICKIMH, BBISBUTH OCHOBHBIE MOMEHTHI B KaXKJOM BOIIPOCE, 3aTeM
O3HAKOMHUTBCS ~ C  HM3JIOKEHHEM  COOTBETCTBYIOIIEH TeMbl B  Yy4eOHHMKAaX, [MpOaHAIH3UPOBATH
JIOTIOJTHUTEIBPHYIO YYe0HO-METOIMYCCKYI0 M HAyYHYIO JIMTEPATypy IO TeME, PACHIMPUB U YIUIyOWB CBOU
3HaHudA. B mporecce peKoMeHyeTcsl BBIITUCHIBATh M3 W3YYEHHOH JHUTEpaTypbl U MOAOUpATh CBOHM MPUMEpPHI
K U3JIOKEHHBIM Ha JICKITUHU TIOJI0KECHUSIM.

B xone JEKIMOHHBIX 3aHATHHA OOYYalONIMMCS PEKOMEHAYETCSl BBINOJHATH CIIEAYIOIIUe ICHCTBHSL.
Bectn koHcnektupoBaHue ydeOHoro marepuana. OOpamarh BHHUMAaHHE Ha KAaTEroOpwH, (OPMYIUPOBKH,
pacKpbIBaIOIIME COJEPKAaHUE TE€X WJIM WHBIX SBICHUI M IMPOLIECCOB, HAYYHbIE BBIBOJBI U MPAKTHUYECKUE
PEKOMEH/IallUK 10 MX MPUMEHEHUIO. 3aJaBaTh IMPENOAaBaTeNI0 YTOUHSIOUIUE BOMPOCHI C ILIEJbI0 YSICHEHUS
TEOPETHUECKUX TOJOKEHHM, pa3pelieHus] CIOPHBIX CUTYaIIUH.

KenarenbHO OCTaBUTH B pabOUMX KOHCIEKTaX IOJIsl, HA KOTOPBIX BO BHEAYJAUTOPHOE BPEMsI MOXHO
clenaTh MOMETKHA U3 PEKOMEHJIOBAaHHOW JHMTEpaTyphl, JOMOJHSIONIME MaTepHall MPOCITYIIaHHON JIEKIHH, a
TaK)Ke MOUYEPKUBAIOIINE 0COOYIO BaXKHOCTh T€X WJIM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Pekomenayercss cneayrommMm 00pa3oM OpraHH30BaTh BpeMs, HEOOXOAMMOE [UIS H3YYECHHS
JUCIIUTUTUHBI

N3ydeHune KoOHCIIEKTa JIEKIIMHU B TOT ke Je€Hb, mocie Jekiuu — 10-15 MuHyT.

N3ydeHne KOHCIIEKTa JIEKIUH 3a JIEHb Iiepes cienytomei aekuuei — 10-15 MunyT.

W3ydeHne TeopeTHUECKOro MaTtepuasa no yueOHIUKY U KOHCIIEKTY — | yac B HE/IedIo.

Jlns  moHUMaHWA ~ MaTepualla M KAueCTBEHHOIO €ro  YCBOCHHS  PEKOMEHJyeTCsl  Takas
IIOCJIENOBATEILHOCTD JEHCTBUH:

1. Tlocne mpociymuBaHUS JCKIUU W OKOHYAHUS Y4YEOHBIX 3aHSATHH, NPH TOJATOTOBKE K 3aHATHSIM
CIIEYIOIIETO JHS, HYy>)KHO CHayaia MpOCMOTPETh U 00JyMaTh TEKCT JIEKIHHU, MpociyiianHoi cerogus (10-
15 MuHyT).

2. IIpu moArOTOBKE K JIGKIMH CJEIYIOMIETO IHS, HYKHO MPOCMOTPETh TEKCT MPEAbIAYIICH JEKIHNH,
HOJyMaTh O TOM, Kakasi MOXeT OBITh TeMa cieytomieit gexmuu (10-15 munyT).

3. B Teuenue Henenu BeIOpaTh Bpems (1-4ac) 1 paboThl ¢ TUTEpATypoid B OMOIHOTEKE.

Pexomenayercs UCTIOIB30BATh METOJMUYECKUE YKA3aHUSA 110 KypCY, TEKCT JICKIIUH ITPerno1aBaTerisi.

Teopetnyeckuii MarTepuan Kypca CTaHOBUTCS Ooyiee MOHSTHBIM, KOTI/Ia JOMOJHUTENBHO K
MPOCIYIIMBAHUIO JIEKIIMM M M3YyYCHHMIO KOHCIEKTa, HW3y4yaloTcs ¢ KHUTH. Jlerde OCBOUTH Kypc
OpUJIEPKUBAACH OJIHOTO Yy4YeOHHMKA U KOHCIEKTa. PexkomeHayeTcs, KpoMme «3ayuydMBaHUA» MarepHaa,
JOOUTHCS COCTOSIHHMSI TIOHUMAHHUS HM3y4aeMOW TeMbl MUCHUIUIMHBL. C 3TOW MENbI0 PEKOMEHIYETCS IOCIe
U3YyYEHUs OuepelHOro mnaparpada BBIIOJIHUTH HECKOJIBKO MPOCTHIX YIPaXHEHHM Ha JaHHy0 Temy. Kpome
TOTO, OYEHb TOJIE3HO MBICIICHHO 33/JaTh ceOe CIEeAyIOIHe BOMPOCHl (M MOMpoOOBaTh OTBETUTh HA HHX): O
4yeM 3TOT naparpad? kakue HOBbIE MOHSATHUS BBEJCHBI, KAKOB UX CMBICI? 4TO AET 3TO HA MPAKTUKE?

11. Ilepeuennb UH(POPMALMOHHBIX TEeXHOJIOTHii, HCNOJIb3yeMbIX npu OCYLECTBJICHUM
o0pa3oBaTeJILHOIO0 Mpouecca MO0 IUCHUILIMHE, BKJIOYAas INepevyeHb JMUIEH3UOHHOI0 W CBOOOJIHO
pacnpocTpaHsieMoro MNpPOrpaMMHOI0 obOecrneyeHusi, B TOM YHC/Ie OTe4eCTBEHHOr0 IPOM3BOACTBA H
UH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).



11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHO2O 0DecneyeHuUs

1. Kaspersky Total Security - AHTUBHpYC

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHast onepannoHHasi cuctema

11.3 Ilepeuens npocpammno2o obecneyenus omeuecmeeHHo20 npou3eo0cmed
1. Kaspersky Total Security - AnTUBHpYC

[Ipu ocymiecTBieHUH 00pa30BaTENBHOIO MpOIEcca CTYJAEHTAMH U TPEINo/JaBaTelIeM HCIONb3YIOTCS
cnenyromme nHpopmannoHHo cnpaBodnbie cucteMbl: CIIC «Konrcynbrant mitocy, CIIC «"apaaT.

12. Onucanme  MaTepHAIbLHO-TEXHHYECKOMH 0a3pl,  Heo0X0AUMOI I OCylIeCTBJIeHHS
o0pa30BaTe/IbHOIO Mpouecca 1o JUCHHUILVINHE

Ne i/ HanmeHoBaHne cienuagbHBIX Howmep .
. . OcHallleHHOCTD CIIEUaIbHBIX TOMELEHUN U
IIOMEILEHUH U IOMEIIEHUHN AJIs ayJIuTop . N
o HOMEIIEHUH JUIsl CAMOCTOATENILHONW PabOoThI
CaMOCTOSITENILHOUM pabOThI uu
1 VYueOHast ayTuTOpHS ISt

IPOBEJICHUS 3aHATHI BCEX THIIOB (B
T.4. JIEKIIMOHHOT0, CEMUHAPCKOTO,
NPaKTHYECKOH MOrOTOBKH
oOyJaromuxcs), TpynioBbIX U
WHMBHIYaIbHBIX KOHCYJIbTAIHH,
TEKYIETO KOHTPOIIS U
POMEXYTOYHOH aTTeCTaluu

2 [Tomemenue 11t CaMOCTOATENBHOU
paboThl 0OyJaroITUXCS,
MOJITBEPKIAIOIICE HATHINE
MaTepuaIbHO-TEXHUYECKOTO
o0ecrieueHus, C nepeyHeM

QCHORIIOTO A0ONVTIORATIIG




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromMMcsi € OTpaHMYEHHBIMM BO3MOXKHOCTSIMHM  3JI0pPOBbSl  IPEJOCTABJISIOTCS ClIELUaIbHbIE
yu4eOHMKM U ydeOHble mocoOusi, MHasg ydeOHas JuTepaTypa, CHElHaIbHblE TEXHUYECKUE CpEeICcTBa
o0ydeHHsT KOJUIEKTUBHOTO M HHJMBUIYaJIbHOTO I0OJb30BaHMs, IPEJAOCTABICHUE YCIYyr aCCHUCTEHTa
(OMOIIHMKA), OKa3bIBAIOLIET0 OO0YYAIOIUMCS HEOOXOJUMYI0 TEXHHYECKYH IOMOIlb, a TaKXe YCIyTrd
CYpAOIEPEBOTUMKOB U TU(DIOCYPAOTIEPEBOTUUKOB.

a) s CIa0O0BYISIIIHX:

- Ha TPOMEXYTOYHOM aTTecTallud MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN  CTYIEHTY
HEOOXOUMYI0 TEXHHYECKYIO IMOMOIIb C YY4eTOM HHAMBHUIYalbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHATh
paboyee MecTo, NEPEIBUraThCs, IPOUUTATh U OPOPMUTH 3aJaHUE, B TOM YHUCIIE 3aMUCHIBAs O] IUKTOBKY);

- 3aJaHus Ul BBIIOJHEHHUs, a TaKkkKe HMHCTPYKUUS O IMOpSAAKE NPOBEICHHUS IMPOMEXYTOUHOM
aTTecTanuy 0(OPMIISIOTCS YBETUYEHHBIM IIPUPTOM;

- 3aJIaHMsI JUIS BBIMIOJIHEHUS Ha IPOMEKYTOUHON aTTeCTAllUU 3aYUTHIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUS BBINIOJIHSIOTCS HA OyMare, HaJUKTOBBIBAIOTCS aCCUCTEHTY;

- obecnieunBaeTcs HHAMBUYaIbHOE paBHOMEpHOE ocBeleHne He Mmenee 300 Jrokc;

- CTYIEHTY JJs BBINOJHEHUS 3aJaHus NpPU HEOOXOIMMOCTH MPEIOCTABISAETCS YBEIMYMBAIOIIEE
YCTPOUCTBO;

B) JJIS TJIyXUX U CIa00CHbIIIAIIUX:

- Ha TPOMEXYTOUYHOM  aTTECTALlMM HPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUI  CTYIECHTY
HEOOXOUMYI0 TEXHHYECKYIO IMOMOUIb C YYE€TOM HHAWBHUIyaJbHBIX OCOOEHHOCTEH (OH MOMOTraeT 3aHATh
pabouee MecTO, epeIBUraThCsl, MPOUUTATh U OPOPMUTH 33aJaHHE, B TOM YHCIIE 3alHMChIBAst IOl AUKTOBKY);

- IPOMEKYTOYHAs aTTECTALUs MPOBOJUTCS B MUCbMEHHOU (hopMme;

- o0ecrieynBaeTcs HaJU4Me 3BYKOYCHJIMBAIOILEH anmaparypbl KOJUIEKTUBHOTO IOJIb30BaHMS, MPHU
HEOOXOAMMOCTH IOCTYMAIOLUM TPEAOCTaBISIETCS 3BYKOYCWJIMBAIOIAs —ammaparypa HHAUBUAYaJIbHOIO
H0JIb30BAHUS;

- 10 JKEJIAHWIO CTYJICHTA MPOMEKYTOUHAs aTTECTALMs MOXKET MPOBOAUTHCS B IUCbBMEHHOH (opme;

) Uid JMIl C HapyLEHUSMU OIOPHO-IBUIATEeNbHOIO ammnapaTta (TSDKEJNbIMM — HapyLICHUSMHU
JIBUTATENBHBIX (DYHKIMI BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBUEM BEPXHUX KOHEYHOCTEN):

- NHUCBMEHHbBIC 33JaHUS BBINOJIHAIOTCS HA KOMIIBIOTEPE CO CHELHMATM3HPOBAHHBIM IPOIPAMMHBIM
o0ecrieueHneM WM HaJJUKTOBBIBAIOTCS aCCUCTEHTY;

- 10 JKEJIAHUIO CTYJIEHTa IPOMEXKYTOUHAs aTTeCTalusl IPOBOJIUTCS B YCTHOU hopme.



Pabouas  mporpamma  aucuuruinHbel  «[IpoexkTHpoBaHme ~ BCTpaMBaeMbIX ~ CHCTEM  Ha
MUKPOKOHTPOJIJIEpaX»  COCTaBjeHAa Ha oOcCHOBe @DeaepalibHbI TOCY/IapCTBEHHBIN 00pa30BaTEIbHBIN
CTaHJApT BBICLIET0 0Opa3oBaHUs - OakajaBpuaT MO HampaBieHUIO MoAroToBkH 35.03.06 ArpouHxkeHepus
(npuka3 Muno6pnayku Poccun ot 23.08.2017 r. Ne 813).

ABTOD (BI)
nou. , ki Baxtuna Enena AptypoBHa

Penten3enTrl
nou. , kTH Konones EBrenuii Buktoposuu

noil. , krH PyGroBa Enena MBanoBna

PabGowas  mporpamma  gumcuuruiHbel  «[IpoexTHpoBaHWe ~ BCTpamBaeMBIX ~ CHCTEM  Ha
MUKPOKOHTpOJUIEpax» paccMoTpeHa Ha 3acenanuu Kadenpa snekTpoTeXHUKH, (PU3MKH U OXpaHbl TpyJa
npotokona Ne 8 ot 12.03.2025 r. u npusHana cootBercTBytouieil TpedoBanusm ®I'OC BO u yuebHoro
JIaHa MO HanpapieHU0 NoAroToBkH 35.03.06 ArpouHxeHepus

3aBenyromnuii kadeapoit SAnoBckuid Anekcanap AJIEKCaHIPOBUY

Pabouas  mporpamma  aucuuruiuHbel  «[IpoexTHpoBaHme ~ BCTpaMBaeMbIX ~ CHCTEM  Ha
MHUKpPOKOHTPOJUIEpax» PacCMOTPEHa Ha 3acCelIaHuU y4eOHO-METOIUYEeCKOW KoMmHuccHU MHCTUTYT MeXaHUKHU
u sHepretuku mnpotokosn Ne 7 ot 17.03.2025 r. u npusHana cootBercTBytouiel TpeboBanusim ®I'OC BO u
y4eOHOro IJI1aHa 10 HanpaBieHHIo NoAroToBkH 35.03.06 ArpouHxeHepus

PykoBoautens OI1
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