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AHHOTaNINA

Huctummuaa «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUsl — MporpaMMy OakajgaBpHuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenquanbHocT  13.03.02  «DnekTposHepreTMka U UIEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

I[IK-1 «cnocobeH mNpUMEHSATh  TEXHOJOTMHM  HUCKYCCTBEHHOI'O  HHTEIJIEKTa B
po(heCcCHOHATTLHOM e TEILHOCTH

I[IK-2  «CnocobeH  yd4acTBOBaTh B  HAy4HBIX  HCCIEAOBAHHUAX  OOBEKTOB
po(heCcCHOHATLHOM IS TEIIEHOCTI

[IK-5 «CrnocobeH MpoBOAWTH aHAIM3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OT/IENIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBI

CopepxaHue IUCUUIUIMHBI OXBAaThIBAa€T KPYTI BOIMPOCOB, CBS3aHHBIX C HU3YYEHHUEM
MPUHIIMIIOB PAa0OTHl YCTPOWCTB W CHCTEM Ha 0a3e MHKPOIPOLECCOPHOM TEXHWKH M WX
IPOrPaMMHUPOBAHUS.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Ipoliecca: JeKIIH, J1abopaTopHble paboThl, CaMOCTOsITeNbHAs paboTa 00yJaroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[espto TUCHMIIIIMHEI ABISETCS (OPMUPOBAHUE Y CTYAECHTOB 3HAHUH, yMEHUI U HaBBIKOB
B 00JacTH IpOrpaMMHUpPOBAHHS YCTPOWCTB M CHCTEM Ha 0aze MHUKPOIPOLECCOPHOM TEXHMKH,
paboTa ¢ BBICOKOYPOBHEBBIMH SI3bIKAMM IPOIPaMMMPOBAHUS, pa3pabOTKH BEPXHErO YPOBHS
yIpaBIEHUS CHCTEMaMU. .

1.2. JlucuunivHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHHUKaMH
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO 00pa3oBaHus (panee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JanaTh CIlIeTyIOIUMHE
KOMIETCHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS
Kareropus (rpynma) | Kox u HaumeHoBaHME Kon n HaumMeHnoBaHre WHIUKATOpa
KOMIIETEHIINHU KOMIIETEHIIUHA JIOCTYYKEHUS KOMIIETEHIIHA
IIK-1.J1.1 mpuMeHSeT OCHOBHBIE aJITOPUTMEI
ITIK-1 ciocoben A.1mp P
MaIIUHHOTO 00Y4YEeHHS, KOMIBIOTEPHOTO
MIPUMEHSATH TEXHOJIOTHH
3peHust, 00pabOTKH €CTECTBEHHOTO SI3bIKA,
[IpodeccuonanbHble | HCKYCCTBEHHOTO
METO/IbI OIIEHKH TOYHOCTH MOJIENIM Ha Oase
KOMIIETEHIIUH AHTEJUIEKTA B N
. AHATMTUYECKOU TIaT()OPMBI H/WITH SI3bIKA
poQeCCHOHAIBHON
MIPOrpaMMUPOBAHUS IS PEIICHUS
EATENLHOCTH
po(eCCHOHANIBHBIX 3aJ1a4 B 00JIaCTH
I1K-2 Criocoben
yuacTBoBaTh B Hay4yHbIX | [1IK-2./1.4 ucnonb3yetr cOOTBETCTBYIOIIEE
[TpodeccuonanpHble | HCCIETOBAHUAX IIporpaMMHoOe obecriedeHue st opopmiieHus
KOMIIETEHIIUH 00BEKTOB PE3yNbTaTOB HAYYHO-HCCIIEA0BATEIBCKUX
npodeccuoHanbHOM pabot
NEeATEeILHOCTH
ITK-5 Criocoben
MPOBOJUTH AHAIU3 U [1K-5./1.4 ucnionb3yeT crnenuanbHOe
KOHTPOJIb IMapaMeTPOB M | TPOrpaMMHOE OOeCTIedeHUE IS
[Tpodeccuonanpubie | yCIOBUN pabOTHI MPOrPaMMHUPOBAHUS MUKPOKOHTPOIIJIEPOB U
KOMIIETEHIINHU OTHEIBHBIX HAaCTPOUKHU TEXHOJOTUUECKHUX MTapaMeTPOB U
KOMITIOHEHTOB PEXKUMOB PabOTHI OOHEKTOB
AJIIEKTPOIHEPTETHUECKON | TPO(PeCCHOHABHOMN JAESITEIbHOCTH
CUCTEMEI

2. Mecro nucuumianssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS

[IPY U3YYECHUH CIEAYIOIUX AUCLUUIUINH:
— «Mudopmatukay,
— «BprIciIas MmaTeMaTHKa,
— «Du3ukKay,

- ((AJ'IFOpI/ITMI/IBaI_[I/IH " IporpaMMUpOBaHHUC),

— «[IpompblnieHHas! SIEKTPOHUKA.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala AaHHOM IHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSTENIBHOE 3HAYECHHE, TaK M UCIOIB3YIOTCS IIPU U3YUYEHNUH IPYTUX JTACIHILIAH:

— «CucTeMbl 1 METO/IbI HICKYCCTBEHHOT'O UHTEIIEKTA B 3JIEKTPOIHEPTETHKEY,

— «/McnosHATENBHBIE YCTPOMCTBA CUCTEM YIIPABIICHHUSI.




3. O0BeM U TPYAOEMKOCTh AUCITUTITHHBI
JlanHpie 00 oOmemM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHUIUIMHE (M pacHpeaeeHue TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIUHBI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpaM
Ne7
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckol n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) 74 74
Buo npomesicymounoit ammecmayuu:. 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, M. Hudd. 3ad.
K3 %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCIMIUIMHBI TIO pa3/ieiaM U BUIaM 3aHATHM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. BBenenue B MUKpOKOHTPOJUIEPHI. 1
Paszien 2. ApXMTEKTypa MUKPOKOHTPOJLIEPOB. 2 10
Paznen 3. MHCTpYyMEHTHI pa3paboOTKH. 2 1 4
Pa3znen 4. Hanncanue u oTianka mporpamm. 2 4 20
Paznen 5. MaTepdeiicht CBs3u. 2 4 10
Paznen 6. DHeprodaGHEeKTUBHOCTD M ONITUMHU3AIIHSL. 2 2 10
Paznen 7. [IporpaMmmupoBaHue pealbHOTO BPEMEHH. 2 4 10
Pasnen 8. Oriagka u TecTupoBaHUe. 2 2 6
Paznen 9. CoBpeMeHHbIE TEXHOJIOTHU M TPEHIBI. 2 4
HUroro B cemectpe: 17 17 74
Uroro 17 0 17 0 74

IIpakTnueckass MOATOTOBKA 3aKJIOYAETCSI B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
oOy4JarlolMMUCS ~ OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.




4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copepxanue pa3felioB U TeM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIMOHHOTO IHMKJIA

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Paznen 1. BBenenue B MUKPOKOHTPOJLIEPHI.

Tema 1.1. Yto Takoe MUKPOKOHTpOILIEP?

Tema 1.2. OTnn4uss MUKPOKOHTPOJUIEPOB OT MHUKPOIIPOILIECCOPOB.
Tema 1.3. CpaBHEHHE MUKPOKOHTPOJIIIEPOB C
mukpornporeccopamu u [IJIUC (FPGA).

Tewma 1.4. O630p MOMYJISIPHBIX APXUTEKTYP MUKPOKOHTPOJICPOB.
Tema 1.5. Knaccudukaius MUKPOKOHTPOJLIEPOB 10
Pa3psAHOCTH, IPOU3BOIUTEIIBHOCTH M 00JIACTSIM MPUMEHEHUSI.

Pazpnen 2. 2 ApxurekTypa MUKPOKOHTPOJLJIEPOB.

Tema 2.1. CtpykTypa Mukpokontposuiepa. Llenrpanbubiit
npoueccop (CPU). OneparusHas namste (RAM). [locTosiHaast
namsth (Flash, EEPROM). [lepudepuiinbie ycTpoiicTBa
(tatimepst, ALTT/LIAIL, UART, SPL, I2C u ap.).

Tema 2.2. OcoGeHHOCTH TapBapACKoi U (OH-HEHMaHOBCKOM

2 apxurextyp (RISC vs CISC).

Tema 2.3. PaboTa ¢ peructpaMu MUKPOKOHTPOJLIEPA.

Tema 2.4. KonBeliepuzaiiysi 1 ONTUMHU3ALNS BBITOTHEHUS
KOMaH/.

Tema 2.5. IIpuMepsl HHCTPYKUUHN AJIs1 PA3IUYHBIX ApXUTEKTYD.
Tema 2.6. TakTupoBanue 1 cOPOC MUKPOKOHTPOJIEPA.
['enepatopsl TakTOBBIX curHanoB. Cxemsl copoca (Reset).

Paznen 3. 3 HCTpyMeHTHI pa3paboTKH.

Tema 3.1. UnTerpupoBanusbie cpenbl pazpadotku (IDE): Atmel
Studio. Keil uVision, STM32CubelDE, Arduino IDE,
PlatformIO, u ap.

Tema 3.2. SI3bIkM IpOrpaMMHUPOBAHUS 111 MUKPOKOHTPOJJIEPOB:
C/C++, Accem0binep, Python (manpumep, MicroPython) u np.

3 Tema 3.3. OTiIagouHBIe MHCTPYMEHTBI: IPOIPaMMaTOPBI U
otnaguuku (ISP, JTAG, SWD), norudeckue aHanu3aTopsl,
BupTyanbHsle COM-TIOpTBI, HACTPOMKA MPOEKTOB U YIIPABICHHUE
3aBHCHUMOCTSIMHU.

Tema 3.4. bubnuoreku u ppeiimopku: HAL (Hardware
Abstraction Layer), CMSIS (Cortex Microcontroller Software
Interface Standard), RTOS (Real-Time Operating System) u np.

Pa3nen 4. Hanncanue u oTi1agka mporpaMm.

Tema 4.1. GPIO (General Purpose Input/Output): HacTpoiika
BBIBOJIOB KaK BXOJI0B WJIM BBIXOJIOB, YIIPaBJIEHUE CBETOINOAAMH,
4 KHOIIKAMU U IPYTUMU BHEIIHUMH YCTPOUCTBAMH.

Tema 4.2. Taitmepsl U CYETUYUKU: UCIIOJIB30BAHNE TAUMEPOB JIJIS
CO3/1aHus 3a/IepKeK, TeHepalysl CUTHAJIOB C UCIOJIb30BaHUEM
UM (PWM — Pulse Width Modulation) myia ynpaBnenus
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CEPBOIIPUBOJIAMH U JIBUTATEIISIMU.
Tema 4.3. [IpepbIiBanus: MeXaHU3M paOOTHI IPEpPHIBAHUM,
IPUOPUTETHI IPEPBIBAHUI, peanu3anus 00padboTIYMKOB
IIPEPBIBAHUM.

Tema 4.4. Ananoroo-nrdpossie peodpaszoBarenu (ALI):
HacTpoiika u ucnosib3zoBanue AlLlll, ureHre aHaIOrOBBIX
CUTHAJIOB, IPUMEPHI UCIIOJIb30BAHUSI TATYUKOB.

Paznen 5. aTepdeiichl cBs3H.

Tema 5.1. UART (Universal Asynchronous
Receiver/Transmitter).

Tema 5.2. SPI (Serial Peripheral Interface).

Tema 5.3. 12C (Inter-Integrated Circuit).

Tema 5.4. IlapannenbHbie HHTEP(EHCHI.

Tema 5.5. USB u npyrue BBICOKOCKOPOCTHBIE HHTEP(EHCHI.
Tema 5.6. CAN (Controller Area Network).

Tewma 5.7. IIpumepsl B3aUMOAEHCTBUS C BHEITHUMHU
yCTpOHCTBaMH Yepe3 HHTEP(EnCHI.

Paznen 6. DHeprodhPpeKTHBHOCTH U ONITUMHU3AIIHS.

Tema 6.1. Pexxumbl 23HEProcOCpeKeHUSI MEKPOKOHTPOJLIEPOB.
Tewma 6.2. YnpaBieHne TAKTOBOM 4aCTOTOM.

Tema 6.3. OnTUMU3anusa Koaa ISt CHUKEHUS
HHEPronoTPEOICHHUS.

Tema 6.4. Ilpumepsl peanu3anui aBTOHOMHBIX YCTPOUCTB.

Paznen 7. IlporpaMmMupoBaHue peasbHOIO BPEMEHH.
Tema 7.1. OcuoBsl RTOS (Real-Time Operating System):
FreeRTOS, Zephyr, Contiki.

Tema 7.2. Co3nanue 3a/1a4 U yrpaBJIeHUE PECYPCaAMU.
Tema 7.3. CuHXpOHHM3aLMS 33/1a4 U paboTa C OUePESIMH.
Tema 7.4. IIppuopureTsl 3a1a4 U MJIaHUPOBIIUKH.

Pasnen 8. Otnaaka u TecTupoBaHue.

Tema 8.1. Metozs! oTnaaku: Touku octanoBa (Breakpoints),
JIOTHPOBAHNWE TaHHBIX., aHATH3 PAOOTHI POTPAMMBI C TIOMOIIHIO
OTJIaTYHKA.

Tema 8.2. TecTupoBaHue MPOrpaMMHOTO 0OECTICUCHHS: FOHUT-
TECTHUPOBAHUE, MHTETPALIMOHHOE TECTUPOBAHUE.

Pa3znen 9. CoBpeMeHHbIE TEXHOJIOTHH U TPEHIBL.

Tema 9.1. Untepner Beweit (IoT): nporpammuposanue Wi-Fi u
Bluetooth Mmoyneii, B3auMoeiicTBIE C 00TaYHBIMUA CEPBHCAMH,
CEHCOpHbBIE CUCTEMBI U COOp JaHHBIX.

Tema 9.2. be3onacHOCTh BCTPOEHHBIX CUCTEM: 3alIATA

MIPOLINBKY, IH(PpOBaHUE TaHHBIX.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHIIE 5.




Ta6mmma 5 — [IpakTrHdeckue 3aHsITHS U UX TPYJ0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPymOeMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIE 3aHATUS
Tembl 1aG0paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBanne 1abopaTopHbIX padboT TpynoeMKoCTS, | MPakTHIECKOH | pasiena
/o (gac) MOATOTOBKH, | JMCIIHAI
(gac) JIMHBI
Cemectp 8
1 | JTabopatopHas padora Nel «YmpasiieHue 2 2 1-9
OJIHUM U TPYIION CBETOAMOIOBY
2 | JIabopatopHas padota Ne2 «YmpaBieHnue 2 2 1-9
OJIHUM U TPYIIION CEPBOMPUBOIOB)
3 | JIabopatopHas padora Ne3 «Ympasnenue 2 2 1-9
OJIHMM M IPYIIION NIarOBbIX JIBUTATEICH»
4 | Jlaboparopnas pabota Ned «YmpaBneHue 2 2 1-9
1T (POBBIM CETMEHTHBIM MHIUKATOPOM»
5 | JIabopartopHas padora Ne5 «Ilogkmtouenue u 2 2 1-9
moJrydeHre NHGOPMAITUH C TATIUKOB,
oToOpakeHne HH(OPMALIUY HA AUCILIEE)
6 | JlaboparopHas pabora Ne6 «PaboTa ¢ 2 2 1-9
MaccuBamu JaHHbIX. [logkmoueHue u
yIpaBiieHue MeMOpaHHOW KIIAaBUATYPBD»
7 | JJaboparopHast pabota Ne7 «Pabota ¢ 2 2 1-9
ananoroseM u 1M noprom
MHUKPOKOHTPOJLIEPA
8 | JIabopartopHas padora Ne «Co3manue 3 3 1-9
MIPOrpaMMBbI YIIPABJICHUS YMHOM TETLTUIICH
Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOM pabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabauna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHON pabOThI
qac qac
1 2 3
M3yueHne TeOpeTHIeCKOro MaTepuasa 50 50
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nuctumuabl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brinmonaenue pedepara (P)

[ToaroToBka K TeKyIIeMy KOHTPOJIIO

ycneBaemoctH (TKY) 10 10
Homamnee 3aganue ([13)
Kontponbusie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 14 14
arrectaiuu (I1A)

Bcero: 74 74

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TT0 TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKUE MaTePHAIbl I CAMOCTOSITEIIbHON paboThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. HepequL MCYATHBIX M 3JICKTPOHHBIX y‘IC6HLIX U3IaHUN

[lepedyeHb neYaTHBIX U DJCKTPOHHBIX Y4eOHBIX M3IaHUH MPUBEIECH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb e4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI
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URL:
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Topraes, M. B. Tpury6, U. C. Mycopos, H. C.

/701847 Yepruxnna. - Tomck : M3x-Bo Tomckoro mnosmrex.
yHuBepcureta, 2015. - 111 c.
URL: [Ipeaxo, M. PIC-MUKPOKOHTpOJIEPHI: apXUTEKTypa U

https://znanium.c
om/catalog/produ
ct/2103606

nmporpaMMupoBanue : cipaBouHuk / M. [Ipeako ; mep. ¢
aarn. 1O. B. Mumenko. - 2-e m3a. - Mocksa : JIMK
IIpecc, 2023. - 513 c. - ISBN 978-5-89818-370-7.

URL:
https://znanium.r
u/catalog/product

AGns30B, P. 3. TlporpaMmmupoBanue Ha acceMOiepe Ha
wiargpopme x86-64 / Abmsazo P.3. - Mocksa :JJMK
IIpecc, 2011. - 304 c.: ISBN 978-5-94074-676-8.

/409290

URL: Jlucnumn, JI. B. IlporpammupoBaHue Ha A3BIKE
https://znanium.c | accembnepa : yuebHOe mocodbue / JI. B. Jlucumms. -
om/catalog/produ | Hoocu6upck : M3a-so HI'TY, 2018. - 100 c. - ISBN
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/1866916 978-5-7782-3679-0.

URL: NBanoB, B. H. IlporpammupoBanue JOTHYECKUX
https://znanium.r | koaTposutepoB : yueOHoe mocobue / B. H. MBanoB. -
u/catalog/product | Mocksa : COJIOH-TTPECC, 2023. - 356 c. - ISBN 978-

/2185847 5-91359-404-4.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHMS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEeKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HaumeHnoBanue

https://lib.guap.ru Caiit obubanorexu I'VAIT

https://www.arduino.cc/en/software | Arduino IDE

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUILIHHE.
[Tepeuenp nUCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs mpeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOIO MpoIiecca Mo AUCIHUITTHHE

[lepeyeHp WCMONB3YeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabmure 11.

Tabauna 11— Ilepeuenb HHGOPMALITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUMAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
JlexuMOHHAs ayAUTOpUS bM, 21-21
KomMmnbrotepHslii knacce bM, 31-04

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHS POMEKYTOYHON aTTeCTaIluN
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Bua npomMexyTo4HON aTTecTaluu [IepedyeHb OLICHOUYHBIX CPEACTB

HuddepennmpoBannpiii 3a4€T Cnmcok BOMPOCOB;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amtbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OreHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHa IIKaia PaKTep (bopvmp

— oOyuvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €T0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKCHHS C MPAKTHYCCKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICIMAIN3HUPOBAHHBIX IIOHITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypPHL;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIHLHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHATHH.

«XOPOIIIO»
«3aYTCHO»

— o0yJaromuiicss YCBOMJI TOJIBKO OCHOBHOM MPOTpaMMHBIM MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cnabo apryMeHTHUPYET HayIHbIE MTOJI0KEHNUS,

— 3arpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 00OOIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZI0BJIETBOPUTEITHHOY
«GAuTEHO»

— oOyyarolmuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOoOJieM B KOHKPETHOM HAINPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

HCYIOBJIICTBOPUTCIILHO
«HC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
Bomnpocs! 11 sK3aMeHa npecTaBieHs! B Tadnuie 15.

Tabmuma 15 — Borpocs! y1st 9x3aMeHa

Kon

Ne i/t [Tepeuens BOIIPOCOB AJIsI SK3aMEHA
VHJIMKaTopa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
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Bomnpocsr muist nudd. 3auera npencrapieHsl B Tadbimie 16.
Tabauna 16 — Bonpocs! anis qudd. 3auera

Kon
Ne i/t ITepeuens BompocoB it nudd. 3auera HHIKATOPA
1 Yto Takoe MUKPOKOHTpoJLIep? IK-1.J1.1
Kakue ocHOBHBIE apXUTEKTYpPbl MUKPOKOHTPOJLIIEPOB
o IK-1.1.1
CYIIECTBYIOT?
3 [lepeuncnure OCHOBHBIE S3BIKH POTPAMMHUPOBAHUS TIK-1]1.1
MHUKPOKOHTPOJLIEPOB.
4 UTo Takoe perucTp MUKpPOKOHTpoJLiepa’? IK-1.J1.1
5 Kaxk paboraer npepbiBaHr€ B MUKPOKOHTpOJLIepe? MK-1. 1.1
6 UYro Takoe PWM u rae oH npumensiercs? IK-1.J1.1
7 Kakue Tumbl naMsiTi UCIIOJIb3YIOTCS B MUKPOKOHTpOJIIEpax? IK-1.J1.1
8 Uro Takoe UART u kak oH paboraer? IK-1.J1.1
9 Kakue npeumyiiecta nmeer ucnosibzoBanue SPI mo TK-1.]1.1
cpaBHeHuto ¢ 12C?
10 Uto Takoe Taiimep B MUKPOKOHTpoJuiepe? ITK-1.J1.1
11 Kak paboraer ALl (ananoro-mmmdpoBoi mpeodpa3oBaTelin)? IK-1.J1.1
12 Urto Takoe cropoxenoit Taitmep (Watchdog Timer)? IK-1.1.1
13 Kakue pexumbl 23HEprocOepexeHus CyIecTBYIOT B TIK-1]1.1
MHUKPOKOHTpOJIIepax?
14 Uto takoe DMA wu 3a4eM OH HY)XeH? IK-1.1.1
15 Kak paboraer nporokon 12C? MK-1. 1.1
16 Uto Takoe GPIO? ITK-1.J1.1
17 Kakwue ¢akTopsl BIUSIOT Ha BEIOOP MUKPOKOHTPOJIIEPA ISt TIK-1 1.1
MpoeKTa?
18 UYro takoe RTOS u 3auem oH Hy)eH? IK-1.1.1
19 Kakwue stamnsr BKJIIO‘iaeT pa3paboTKa IpoTrpaMMBbl JIs TIK-11.1
MHUKPOKOHTpOJIIepa’
20 Uro Takoe bootloader? IK-1.J1.1
21 Kak pabotaet nporokona CAN? IK-1.J1.1
22 UYro Takoe EEPROM wu kak oHa ucnonb3yercsi? MK-1.J1.1
23 Kak pabotaet nporokona USB? IK-1.J1.1
24 UTo Takoe CTeK BHI30BOB? IK-1.J1.1
o5 Kakue ommOku MOTyT BO3HUKHYTbH ITpH padoTe ¢ TIK-1]1.1
MHUKPOKOHTpOJLIepaMu?
26 Uto Takoe HHKPEMEHTHOE U JIEKPEMEHTHOE KOANpPOBaHHE? MK-1.J1.1
27 Kak pabotaet nporokoa Modbus? IK-1.J1.1
28 UYro takoe CRC 1 3aueM oH HYKeH? IMK-1.1.1
29 Kak pabotaet nporokon Ethernet? IK-1.1.1
30 UTto TaKkoe MYJIbTUIICKCUPOBAHUE? IK-1.J1.1

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KypCOBO# paboThI
Y4eOHbIM IJIAHOM HE PEAYCMOTPEHO
Bonpockl i mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.
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Ta6mmia 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

No

i IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJIHUKATOpa

1 mun. 3a0anue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BEPHO20 OMEEMA U3 Yembipex

NPeONIOANCEHHBIX U 0OOCHOBAHUEM 8b1OOPA

I/IHCprKLII/IH: HpquTaﬁTe TCKCT, BBI6CpI/ITC HpaBI/IJ'H)HI)II‘/'I OTBCT U 3allUIIUTE apryMCHTBI,

000CHOBBIBAIOIITHE BEIOOP OTBETA

1 Uto Takoe MUKPOKOHTpOJLIEP?

A) YCTpOHCTBO TS yIPABICHHUS JIEKTPUIECKUMH ETISIMI,

nepudepurio;
B) [Iporpamma i1t pa3pabOTKH 3JI€KTPOHHBIX YCTPOUCTB;

YCTPOMCTBaMH.

b) UHTerpansHas cxema, 00beIUHSIONIAS ITPOIIECCOP, TAMAITh U

I') UnTepdetic ans cBs3m MeX Iy KOMIBIOTEPOM M BHEIITHUMH

TK-1.]1.1

2 Kakoit peructp ucmonb3yeTcs s HACTPONKY HalpaBiIeHUs PadOThI

BBIBOJIOB ITOPTa B MUKPOKOHTposuiepax AVR?

A) PORTX;
b) DDRYX;
B) PINX;
I') REGx.

TIK-1.J1.1

3 Urto takoe PWM (mmpoTHO-UMITYJIBCHAST MOJTYJISIINS )?

A) Meton 3aIuThl MUKPOKOHTPOJUIEPA OT ITEPETPEBa;
b) Crioco6 yBenuyeHus TAKTOBOW 4aCTOTHI;

HUMITYJIBCOB;

B) Texuonorus peryaupoBaHusi MOIIHOCTH ITyTEM W3MEHEHHUS IUPUHBI

I') Meton nepenaum JaHHBIX IO MOCIEA0BATSIILHOMY HHTEP(EICy.

MK-1.]1.1

4 Yro Takoe npepbIBaHNE B MUKPOKOHTpoOJLIEpe?

A) Ilporecc 3arpy3ku MpOIIUBKH;
Bb) Ommnbka B mporpamme;
B) C6oii nutanus;

OCHOBHOM IIPOTPaMMBI.

F) COGBITI/IC, KOTOpPOC BPEMCHHO IMPUOCTAHABINBACT BBIIIOJIHCHUC

TIK-1.J1.1

) KakoBa ocHOBHast QyHKIIUS TaliMepa/cueTyrKa B MUKPOKOHTpoJuiepe?

A) YmpasieHue muTaHueM;

b) O6paboTka qaHHEIX;

B) Usmepenne BpeMeHH Wi KOJIHMYECTBA COOBITHIA;
I') 'enepaninst 3ByKOBBIX CUTHAJIOB.

MK-1.]1.1

2 mun. 3adanue KOM6MHMp0661HH020 muna c 6’bl60p0/l/l HECKOJNbKUX 6apuannoe omeema u3

NPeOIONCEHHBIX U PA3BEPHYMbIM 0OOCHOBAHUEM 8b1O0ODA

Wuctpykuus: [Ipounraiite Tekct, BRIOEpPHUTE NPaBHIIbHBIC BAPUAHTHI OTBETA M 3aIHIIUTE

APryMCHTHI, O6OCHOBBIBa}0H_[I/I€ BBI60p OTBECTOB

6 Kakue u3 MNEPCUYUCIICHHBIX aPXUTCKTYP OTHOCATCSA K MI/IKpOKOHTPOHHCpaM?

A) ARM Cortex-M;
B) x86-64;
B) AVR;

TIK-1J1.1
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I) PIC.

Kakue peructpsl 0OBIYHO MPUCYTCTBYIOT B MUKPOKOHTPOILIEPE ISt
yIpaBJIeHHs] IOPTaMHU BBOAA-BbIBOAA?

A) PORT (Port Output Register);
B) PIN (Port Input Register);

B) CACHE (Cache Register);

I') DDR (Data Direction Register).

MK-1.]1.1

Yro Takoe IMpEepLIBaHUs B MHKpOKOHTpOHHean?

A) IlporpaMMmHBIE KOMaH/IBI JIJIsl YBEIHMUCHUS CKOPOCTH padOTHI;

Bb) Cnioco6 oprannzariy MHOT03a1a9HOCTH;

B) Mexann3m 00pabOTKH ONTHOOK;

I') CoObITHS, KOTOPBIE BPEMEHHO OCTAHABIMBAIOT BBHITIOJHCHHE OCHOBHOM
MIPOTPaMMBI.

MK-1.]1.1

Kakwue ¢yHkImun BeimonHseT cToposkeBoit Taitmep (Watchdog Timer)?

A) KoHTpOIs BpeMeHU BBITIOTHEHHSI TPOTPaMMBIL;

b) O6paboTka npepbIBaHH;

B) YBennuenmne npon3BoaUTETFHOCTH MAKPOKOHTPOILIEPA;
I') Ilepe3arpy3ka cuCTEMBI IPH 3aBUCAHH.

TIK-1.J1.1

10

Yro takoe GPIO (General Purpose Input/Output)?

A) Iopt myist mepegaun 3ByKa,

Bb) YHuBepcanbHbIie TOPTHI 47151 BBOAA U BHIBOJA JAHHBIX;
B) CriennanusupoBaHHbIe TOPTHI T (P POBAHAS;

I') MuaTepdeiic ais mOAKIIOUEHUS BHEIIHUX YCTPOMCTB.

MK-1.]1.1

3 mun. 3aoanue 3AKpblmoco muna Ha yCnaHoeleHue COomeemcmeust

Huctpykius: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Ka)K0¥ MO3uUIny, JaHHOU B
JIEBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TIO3UIHIO B TPABOM CTOJIOIIE

11

YcTaHoBUTE COOTBETCTBHE TEPMUHOB

1GPIO A) Moayssiyst IIMPYUHBL UMITYJIbCA TS
YIIPaBJIEHHUS MOIIHOCTHIO.

2PWM b) NnaTepdoetiic mist mpeodpazoBaHUs aHATIOTOBOTO

CUTHaJIa B IU(PPOBOH.
3ADC B) ITopt BBOIa-BBIBOAA JTSI TIOKITIOUEHUS
BHEIIIHUX YCTPOWCTR.
I') TIpoTokon nepenayn JaHHBIX MEXKIY
MHUKPOKOHTPOJIIEPAMHU.

MK-1.]1.1

12

YcTaHoBUTE COOTBETCTBHE TEPMUHOB

1UART A) AcHUHXPOHHBIN TPOTOKOJ JJIs1 OOMEHa
JaHHBIMU MEXAY YCTPOHCTBaMHU.
2 SPI b) [MocnenoBaTenbHbIl HHTEPGEHC TSI CBS3H C
WCIIOJIb30BaHUEM JIBYX IPOBOJIOB.
312C B) BBICOKOCKOPOCTHO# CHHXPOHHBIH HHTEphEHc
C TIOJIEP>KKON HECKOJIBKUX YCTPOWCTB.
I') IlpoTokon ayist nepenaun ganHbIx gepe3 USB.

MK-1.]1.1

13

YcTanoBUTE COOTBETCTBHE TEPMUHOB

1 EEPROM A) BricTpast KamI-n1aMATh BHYTPH IIPOLIECCOpA.
2RAM b) DHeproneszaBucumMas NaMsATh U XPaHESHUS

MK-1.]1.1
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HPOrpaMMHOIO KOJIa.
3 Flash B) DHeprozaBrcumMast IaMsTh Ui BPEMEHHOTO
XpaHEHHs JaHHbIX.
') DHepronesaBrcuMast IaMsTh JJIs XpaHEHHs
JIaHHBIX.

14

VY CcTaHOBUTE COOTBETCTBHE TEPMHUHOB

1 Watchdog Timer A) Moayib U151 OTCIICKHUBAHUS PEaTbHOTO
BPEMCHHU.
2RTC B) YcrpoiicTBo As reHepauuy cay4aiHbIX YHCel
3DMA B) Taiimep, KOTOpBIi ITepe3arpykaet CUCTEMY
NIpY 3aBUCAHUH.
I') KoHTtposutep as1st IpsMOro J0CTyma K MaMsTH
0e3 ygacTus mporeccopa.

TK-1.]1.1

15

VY CcTaHOBUTE COOTBETCTBHE TEPMUHOB

1 Oscillator A) Moayiib U1l YMHOXCHUSI WITH JICTICHUS
YaCTOTBI.
2PLL B) I'enepatop TakTOBBIX CUTHAJIOB AJIs
CHHXPOHH3AINN PAOOTHI.
3 Clock B) YcrpoiicTBo ist co3nanus cTabmiIbHON
Y4aCTOTBI.
I') YcrpoiicTBo [utst mpeoOpa3oBaHus HAIPSHKEHUS

TK-1.]1.1

4 mun. 3aoanue 3aKpvblmoco muna Ha yCmanoejleHue noCIe008ameNbHOCIU

Wnctpyxkuus: IlpounTaiite TEKCT U yCTaHOBUTE MOCIEA0BATENIHOCTD. 3alUIINTE
COOTBETCTBYIOIIYIO ITOCIIEJ0BATEILHOCTh OyKB ClIeBa HAIIPaBO

16

KaxoBa nmpaBuiibHast OC/Ie0BaTENbHOCTD 3TANOB MTPOrpaMMHUPOBAHUS
MHKPOKOHTpoOJuiepa’?

A) KoM,

b) [IporpammupoBanue;
B) Hanucanue xona;

I') Otnagxa.

MK-1.]1.1

17

Ykakure NpaBUIbHYIO IOCIe10BaTeNnbHOCTE padoTsl ¢ GPIO-nopramu
MUKPOKOHTpOJLIEpA:

A) Hacrpoiika pexxnma;
b) ; Ununnanuzanus mopta
B) Utenue/3amuch JaHHBIX.

TIK-1.J1.1

18

Iopsinok padotsl ¢ UART i nepeaun JaHHBIX:

A) ; Hactpoiika mapaMeTpos;
b) [Ipuem nanHbIX;

B) Mannmamuzanus UART;
I') Ilepenaua naHHBIX.

MK-1.]1.1

19

Kakas nocnenoBarensHOCTh ipu padote ¢ LIIWMM (IupoTHO-UMITYJIECHOM
MOIyJIsIHei ) ?

A) Hactpotiika ko3¢ ¢uimeHTa 3aroaHeHus;
b) Nannmanu3zamnus taiimepa;
B) I'enepaums curnama.

TIK-1.J1.1

20

Kaxkas mocnenoBarensHOCTb JEHCTBUN NTPU UCTIONB30BaHUU SPI?

TIK-1.J1.1
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A) Tlpuem naHHBIX;

b) Nannnanuzanms;

B) Ilepenaua naHHbIX;

I') Hactpoiika mactepa/BezoMOoro.

5 mun. 3aoanue OMKpblmoco muna ¢ pa3eepHyntbim oneemom

Wuctpyxkius: [IpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHIN 00OOCHOBAHHBIN OTBET WITH
HAIUIINTE MPOIMYIIEHHOE CIIOBO/CIIOBOCOYCTAHUE

21 Yrto Takoe MHKPOKOHTPOJUIEP U KAKOBBI €r0 OCHOBHBIE KOMIOHCHTHI? IK-1.J1.1
22 Urto Takoe perucTpsl B MUKPOKOHTPOIIIEPE M KaK OHU HCIIONIB3YIOTCS? IK-1.1.1
23 YT0 Takoe npepriBaHys M KaKk OHU 00pabaTeiBaioTcs B MUKpokonTpomnepax? | ITK-1.71.1
24 Kak paboraer TaiiMep B MEKPOKOHTpOJLIEPE? IK-1.1.1
25 Uro Takoe ALl 1 kak OH KCITOJIE3YETCSI B MUKPOKOHTPOJIEPAX ? ITK-1.J1.1

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PadbOT

He npeaycmoTpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX JTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIIuXCs
I'VAIL

11. Meroaudeckue yKazaHus JUIsE 00YJArOIINXCS IO OCBOSHUIO TUCITUTUIAHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcaU. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIeKIusl pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 00JIacTH 3HaHuUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUW, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNIATH IJIaBHbIE MBICIU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);
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— TONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOr0 Marepuajga MpHU TPOBEACHUU KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJIETbHBIX TEMATHK 10 JUCIUIIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

— JlekimoHHBIN MaTepuall MPEACTABISIETCS MPENOIaBaTEeNsIM YCTHO;

— Jlexkuuss cocTOMT U3 TPEX OCHOBHBIX YAaCTEW: BCTYNHUTEIbHON, OCHOBHOM U
3aKJIIOYNTEIIHLHOMT,;

— BcerynurenbHas 4acTh onpeesnseT Ha3BaHUe TEMBI, IUIaH U 1EJb JICKIUH;

— B oCHOBHOW 4acTH JIEKIMHU peaiu3yeTcss HAy4YHOE COJEpP>KaHHE TEMbI, BCE TJIaBHbIC
y3JI0BbI€ BOIIPOCHI, TPOBOJUTCS BCS CHCTEMa JOKAa3aTelIbCTB C HCIIOJB30BaHUEM Hauboee
1[E€JIECO00PA3HBIX METOAUYECKUX MPUEMOB;

— 3akmouMTeNbHas YacTh HMeEET Ielblo 0000mare B KpaTKUX (OPMYIHPOBKax
OCHOBHBI€ UJICH JICKIIMH, JOTUYECKHU 3aBeplas €€ Kak IIeJJOCTHOE TBOPEHUE;

—  OtxaenbHBIC BUIIBI JICKIIUHA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJIePKaHUIO0, TaK

U 110 CTPYKTYpe.

11.2. Metoauueckue yKka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xope BbInonHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJDKEeH YriyOuTh H
3aKpeNUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTEPUCTUKOW OO0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BeinonHenue 51abopaTopHbBIX padoOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3y4eHHs] JTUCHMIUIMHBI, OIpeNeIsieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIuvleHue, pa3BUTHE U JETAIN3alUs TEOPEeTHUECKUX 3HAHHUM, MOJYYEHHBIX Ha
JCKITHSIX;

— TOJy4YeHHe HOBOM MH(OpMaLUU 110 U3ydaeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 71a00paTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOGoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

Crynentsl pa3buBaroTcsi Ha noarpynnsl. Ilepen mpoBeneHueMm s1abopaTOpHOM pabOTHI
oOyyaromeMcsi clielyeT BHUMATEIbHO O3HAKOMHUTBCA C METOJMUYECKUMM YKa3aHUSIMH IO ee
BBITIOTHEHHWIO. B cOOTBETCTBHY C 3alaHUEM 06ytla}onmecs1 JOJIPKHBI ITIOATOTOBUTD HeO6XO}II/IMBIe
JJaHHble, TOJIYYHUTh OT TMIpernojAaBareNs JONYCK K BBINOJHEHHIO JabopaTOpHOl paloThI,
BBIMIOJHUTh YKa3aHHYIO MOCJIEOBATEIbHOCTh JEHCTBUM, MOJIYyYUTh TpeOyeMble pe3yibTarhl,
0(OPMHUTH U 3aLIUTUTH OTYET 110 JIAOOpaTOpHOU padoTe.

CrpykTypa u dopma oTyeTa 0 JabopaTOpHOU paboTe

Otyer o mnaboparopHOii paboTe MOHKEH BKJIOYaTh B CeO0s: TUTYIHHBIA JIHCT,
(GOopMYIHPOBKY 3alaHUs, TEOPETHUYECKUE IIOJIOKEHHsI, MCIIOJIb3yeMble NpPU BBIOJIHEHUU
1abopaTopHOi paboOThI, OMKMCAHKUE MPOLECCca BBITOJIHEHUS J1a00paTOpHOM paboThI, MOTyYEHHbIE
pe3yJbTaThl U BHIBOJIBI.

TpeboBanus Kk 0hOPMIIEHHIO OTYETA 0 JIA00paTOpHOUN padboTe
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ITo xaxmoit mabopaTopHOil pabOTE BHIMOJHSIETCS OTAEIbHBINM OTYeT. TUTYIBHBIN JHUCT
opopmIisieTcsT B COOTBETCTBHHM C Ia0ioHOM (oOpasiom), mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pasaene «CekTop HOpMaTUBHOI JTIOKyMEHTaluny». TeKCTOBbIe U TpaduvecKue
MaTepuaibl 0hOpMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUsMU,
npuBeneHHbIMU  Ha caiite ['YAII (www.guap.ru) B pasmene «CeKTop HOpPMaTHBHOMN
JokyMmeHTaruu». OTdersl 1o JiabopaTopHOW paboTe 3arpykaroTcs B JIMYHBIA KaOWHET
oOyyaromerocs B ycraHoBieHHbIC B «Jluunom kabuuere ['Y AIT» cpoku juist Kaxaou padoTHI.

11.3. Mertoauueckue ykazaHus JUIsi OOyYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYJAIONIUIICS BBIMOJIHSAET PadOTy IO
3aJJaHMI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIMOaBatelisi, HO 0e3 ero HermocpeaCTBEHHOTO
YYaCTHSI.

Jiis oOydarommxcsi 1Mo 3a04HON (opMe OOyYeHHs, CaMOCTOsTENbHAas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE paboyuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HAaBBIKM B YCBOCHHMU H CHCTCMATHU3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOyUYCHHsI, IIOMOTACeT IOJYYUTh HABBIKH TOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CaAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  Yy4eOHO-METOAMYECKUN MaTepuas Mo AUCLUILIMHE.

11.4. MeTtoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuXxcsi, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbl0 OLEHUBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTeCTAlMU OCYLIECTBIIAECTCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OpOMeXXyTouHOU arrectauuu cTyfaeHToB ['YAII, oOyuarommuxcss 1Mo NporpaMmbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIIy.

[IpoBeneHne TEeKymero KOHTPOJISI YCIEBAEMOCTH OCYLIECTBISETCS C IMOMOUIBIO TECTOB,
npuBeJeHHBIX B Tabmuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEBAeMOCTH OLIEHUBAETCs 110
YEeThIpEX OanpHOM cUCTEME:! «OTIIMYHO, «XOpOIIO», «yIOBJIETBOPUTEIBHOY,
«HEYAOBIETBOPUTEIBHOY.

11.5. Metoauueckue ykazaHus i 0OY4aroLIUXCs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTEeCTallUU.

IIpomexxyTounass  artectanusi  oOyyaroIIMXCsl  HpeJycMaTpuBaeT  OLIEHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceost:

— 1uddepeHIpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKM 3HaHUM, IOJy4YeHHBIX
oOyJaromuMcsl TpU U3YYEHUH AUCHMILTUHBL, TPU BBIMOIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
COTIIMYHOY, «XOPOILOY, «yJOBIECTBOPUTEIBHOY, KHEYIOBIETBOPUTEIBHOY.

JuddepenurpoBanHblii 3a4eT 00y4arOIIMNACS MOMTy4aeT MPHU BBITOJHEHUH U Cladye He
meHee 80% 1abopaTopHbIX paboT, BHIMOJIHEHHBIX B MOJHOM 00beMe, IPOIICHHOMY U CTAHHOMY
TECTUPOBAHUIO  TEKYHIETO KOHTPOJS C OLEHKOM HE HWXKE «yJOBIETBOPUTEIBHO,
YIIOBJIETBOPUTENBHOM MOCEIIaeMOCTH 3aHITHH.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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