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AHHOTaNINA

JuctumummHa «lIporpaMMupoBaHie MHUKPOKOHTPOJIIEPOB» BXOIHUT B 00pa30oBaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUsl — MporpaMMy OakajgaBpHuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHocTd 15.03.06 «Mexarponuka u poOoToTexHHMKa» HampaBieHHocTH «L{udposoii
WHXUHUPUHT POOOTOTEXHUYECKUX KOMILIEKCOBY. JlucuurinHa peanusyercs kadeapoit «No32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

[TK-1 «CnocobeH  y4acTBOBaTh B HAy4HBIX  HCCIEJOBAaHUSAX  OOBEKTOB
po(hecCHOHATTLHOM IS TEIIEHOCTI

I[IK-2 «CrnocoOeH TpOBOIWUTH pacuyeTHbIE M  KOHCTPYKTOPCKHE pPabOThI IO
IPOCKTHPOBAHUIO M CO3JIAaHHIO O0BEKTOB MPO(EeCCHOHANBHON AEATEIIEHOCTH € UCIIOIB30BaHUEM
cpeacTB HUGPOBOTO MHKUHUPHHTA

CopepxaHue IUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
INPUHLIUIIOB PAa0OTHl YCTPOHMCTB W CHCTEM Ha 0a3e MHKPOIPOLECCOPHOM TEXHUKH H HX
[IPOrPaMMHUPOBAHUS.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEeKIHH, JJA00paToOpHbIEe pabOTHI, CAMOCTOATENbHAS Pa00Ta 00YJarOIIETrOCs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3bIK 00OyUYeHUs IO JUCIUILTUHE «PYCCKUIA.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro AUCIUTUIMHBI SBJISETCS (OPMUPOBAHUE Y CTYACHTOB 3HAHHM, YMEHHI U HaBBIKOB
B 00JIACTH TIPOTPaMMHUPOBAHUS YCTPOMCTB M CUCTEM Ha 0a3e MHKPOIPOIIECCOPHON TEXHUKH,
paboTa ¢ BBICOKOYPOBHEBBIMHU SI3bIKAMU TMPOrPaMMHUPOBAHUS, Pa3pabOTKU BEPXHETO YPOBHS
YIPaBJICHUS CUCTEMAMHU.

1.2. JlucummuiiHa BXOIUT B  COCTaB  4YacTH, (GOPMHPYEMOH  y4aCTHUKAMH
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICIIETO 00pa3oBaHus (nanee —
OII BO).

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

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMSMU WJIM WX 4acTsAMU. KOMIIETeHIIMM ¥ MHIMKATOPBI UX JOCTHUKEHUS TIPUBEIACHBI B
tabmure 1.

Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon u Konx n HanMeHOBaHME HHIMKATOpA JOCTUKEHHUS
HaVMEHOBAHHE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHII M

ITIK-1 Cnocoben
y4acTBOBATh B
HAaYYHBIX [1IK-1.B.1 BnageTh HaBBIKOM UCIIOJIb30BAHUS
UCCIIETOBaHMIX MIPOrPaMMHOTO o0ecrieueHus 1ig 0pOpMICHUS
00BEKTOB PE3YJIbTaTOB HAYYHO-UCCIICIOBATEILCKUX PadoT
npodeccuoHanbHOMI
JIeATETbHOCTH

[Tpodeccuonanpubie
KOMITETCHIINH

[TK-2 Cnocoben
MIPOBOJIUTH
pacyeTHble U
KOHCTPYKTOPCKHE
paboThI 10 I1K-2.3.2 3HaeT MeTo1bl pa3paboTKu
[TpodeccnonanbHbIe | MPOSKTUPOBAHUIO H | OPUTHHAIBHBIX AITOPUTMOB U TIPOTPAMMHBIX
KOMITETEeHIIUH CO3/1aHUI0 OOBEKTOB | PELICHUH C HCIOIb30BAHUEM COBPEMEHHBIX
MpOPECCHOHAIBHONW | TEXHOJIOTHUIMA

JeSITeIbHOCTH C
UCTIOJIb30BaHUEM
cpencTB UppPOBOTO
WH)KWHUPUHTA

2. Mecro nuctutuiiHbEL B cTpykType OI1

JucuunimHa MoXeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX JTUCIUIUIAH:

— «DIEKTPOHUKAY,

— «Dusukay,

— «Teopust aBTOMaTUYECKOTO YIIPABICHUS.

3HaHUs, TMOJYYECHHbIE NPU M3YyYEHWHU Marepuana JaHHOW JUCHUIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TaK U UCIIOJIb3YIOTCS MTPU U3YYSHHUH IPYTUX AUCLUILINH:

— «DIeKTpuYecKre U TUAPaBINYECKHE MPUBOIBI MEXATPOHHBIX U POOOTOTEXHUUECKUX
YCTPOMCTBY,

— «[IporpammHOe oOecrieueHre MEXaTPOHHBIX U POOOTOTEXHUYECKHX CUCTEM,

— «Ymnpasienue podoTaMu U poOOTOTEXHUYECKUMH CHCTEMaMM».

3. OO0BEM H TPYTOEMKOCTh JUCIIUILTAHBI
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Jlanubie 00 oOmieM o0beMe AMCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 10 TUCIUIUTHHE (M pacmpeieieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JIUCITUILITMHBI

TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0Mo6KuU 17 17
AyoumopHule 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus  (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 38 38
Buo npomescymounoit ammecmayuu. 3ayer,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
ks, ) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDb

Paznensl, TeMbI IUCIUITITHHBL Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7
Paznen 1. BBenenue B MUKPOKOHTPOJIEPHL. 1
Pa3znen 2. ApxurexkTypa MUKPOKOHTPOJIIEPOB. 1
Pasgen 3. HCTpyMEHTHI pa3paboTKH. 2 1 4
Paszen 4. Hanmcanue u oT/1aKka mporpamm. 2 4 6
Paznen 5. MaTepdeiick! cBs3m. 2 4 6
Paznen 6. DHeproapeKTUBHOCTH M ONTUMH3ALIHS. 2 2 6
Paznen 7. [IporpaMMupOBaHie PeabHOTO BPEMEHH. 2 4 6
Paznen 8. Otnanka u TecTupoBaHue. 2 2 5
Paznen 9. CoBpeMeHHbIE TEXHOJIOTHN U TPEHBI. 2 4
Hroro B cemectpe: 17 17 38
Htoro 17 0 17 0 38

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yarolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymen
pohecCuoHaTBEHON JeSTENbHOCTHIO.




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

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIMOHHOTO IHMKJIA

Howmep paznena

HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

Paznen 1. BBenenue B MUKPOKOHTPOJLIEPHI.

Tema 1.1. Yto Takoe MUKPOKOHTpOLIIEP?

Tema 1.2. OTiiMuns MUKPOKOHTPOJUIEPOB OT MUKPOIIPOIIECCOPOB.
Tema 1.3. CpaBHEeHHE MUKPOKOHTPOJIEPOB C
mukpornporeccopamu u [IJIMC (FPGA).

Tema 1.4. O630p NOMYNSAPHBIX APXUTEKTYP MUKPOKOHTPOJLIEPOB.
Tema 1.5. Knaccudukaius MUKPOKOHTPOJIIEPOB 10
Pa3psAHOCTH, IPOU3BOIUTEIIBHOCTH M 00JIACTSIM MPUMEHEHUSI.

Pazpnen 2. 2 Apxurektypa MUKPOKOHTPOJLJIEPOB.

Tema 2.1. CtpykTypa MUKpOKOHTpoIIIepa. LlenTpanbHbIit
npoueccop (CPU). OneparusHas namsts (RAM). [TocTosinuas
namsth (Flash, EEPROM). Ilepudepuiinbie ycTpoiicTBa
(taiimepst, ALTT/LIAIL, UART, SPL, I2C u ap.).

Tema 2.2. OcoGeHHOCTH TapBapACKOi U (OH-HEHMaHOBCKOM
apxutektyp (RISC vs CISC).

Tema 2.3. Pabota ¢ peructpaMu MEKPOKOHTPOJLIEPA.

Tema 2.4. KonBeliepu3arusi 1 ONTHMH3AIUS BBITOJHECHUS
KOMaH/I.

Tema 2.5. [IpuMepbl HHCTPYKIHHA I PA3TUYHBIX APXUTEKTYP.
Tewma 2.6. TakTupoBaHue U COPOC MUKPOKOHTPOJLIEPA.
['enepaTopsl TakTOBBIX curHanoB. Cxemsl copoca (Reset).

Paznen 3. 3 HCTpyMeHTHI pa3paboTKH.

Tema 3.1. UaterpupoBanubie cpeabl pazpadorku (IDE): Atmel
Studio. Keil uVision, STM32CubelDE, Arduino IDE,
PlatformIO, u ap.

Tema 3.2. SI3bIKH IPOTPAMMHUPOBAHHUS TSI MUKPOKOHTPOJLIEPOB:
C/C++, Accembnep, Python (nanpumep, MicroPython) u mp.
Tema 3.3. OTn1a1049HbIE HHCTPYMEHTBI: IPOTPAMMaTOPhI U
otnaguuku (ISP, JTAG, SWD), norudeckue aHanu3aTopsl,
BupTyanbHsle COM-TIOpTBI, HACTPOIKA IPOEKTOB U YIPaBIECHUE
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 WJIH BBIXOZIOB, YIIPaBJICHUE CBETOINOAAMH,
KHOIIKaMU U JIpyTUMH BHEIIHUMHU yCTPONCTBAMU.

Tema 4.2. TaiiMepbl ¥ CYETYHKH: HCIIOIB30BAHNE TAUMEPOB TSI
CO3/aHMsI 3a/IEP>KEK, TeHepallisl CUTHAJIOB C UCIOJIb30BAHUEM
UM (PWM — Pulse Width Modulation) myia ynpaBnenus
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CEPBOIIPUBOJIAMH U IBUTATEIISIMU.
Tema 4.3. [IpepbIBaHus: MeXaHU3M paOOThI IPEPHIBAHUIA,
MPUOPUTETHI MPEPHIBAHUH, pean3aiiusi 00padOTIYNKOB
IIPEPBIBAHUM.

Tema 4.4. Ananoroo-nmdpossie mpeodpaszoBarenu (ALI):
HacTpoiika u ucnosibzopanue ALIIl, yreHne aHaIOroBBIX
CUTHAJIOB, IPUMEPHI UCTIOIb30BAHUS 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. ITapannenbHbie HHTEP(EHCHI.

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

Tema 5.7. ITIpumepsl B3aUMOICHCTBUS C BHCITHUMHU
yCTpOHCTBaMH Yepe3 HHTEP(EnCHI.

6 Paznen 6. DHepronrpGeKTHBHOCTD U ONITUMH3AIIHS.

Tema 6.1. Pexxumbl 23HEProcOCpeKeHUSI MEKPOKOHTPOJLIEPOB.
Tema 6.2. YnpaBneHne TaKTOBOI 4aCcTOTOM.

Tema 6.3. OnTuUMH3aIUS KOA I CHUKCHHUS
HHEPronoTPEOICHHUS.

Tema 6.4. Ilpumepsl peanu3anuyu aBTOHOMHBIX YCTPOUCTB.

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

Tema 7.2. Co3naHue 3a/1a4 U yIpaBlIeHUE peCcypcamu.
Tema 7.3. CuHxpoHU3aIUs 337124 U padoTa C OUepeISIMU.
Tema 7.4. IlpuoputeTsl 3a/1a4 U MIAHUPOBIIUKH.

8 Pa3zpnen 8. Otnagka u TectupoBaHue.

Tema 8.1. Metozs! oTnaaku: Touku octanoBa (Breakpoints),
JIOTUPOBAHUE JIAHHBIX., aHATTU3 PA0OTHI IPOTPAMMBI C TIOMOIIIBIO
OTJIQUUKA.

Tema 8.2. TectupoBaH#e MPOrPAMMHOTO OOSCTICUCHHUS: FOHHT-
TECTUPOBAHUE, HHTETPAIIMOHHOE TECTUPOBAHHE.

9 Paznen 9. CoBpeMeHHbIE TEXHOJIOTHH U TPEH/IBI.

Tema 9.1. Untepner Beweit (IoT): nporpammupoBanue Wi-Fi u
Bluetooth moaysneii, B3aumoseiicTBue ¢ 001a4HBIMU CEPBUCAMH,
CEHCOpHbBIE CUCTEMBI U COOp JaHHBIX.

Tema 9.2. be3omacHOCTh BCTPOSHHBIX CUCTEM: 3aIllATa

MPOLIMBKY, IMHU(PpOBaHUE TaHHBIX.

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




Ta6mmma 5 — [IpakTrHdeckue 3aHsITHS U UX TPYJ0EMKOCTh

W3 Hux Ne
No | Tembl npaktrdeckux | @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 7
1. JlaGopaTtopnast pabora Nel «YmpaBnenue 2 2 1-9
OJIHUM U TPYIION CBETOAMOIOBY
2. JlaboparopHas pabota Ne2 «YmpaBieHue 2 2 1-9
OJIHUM U TPYIIION CEPBOMPUBOIOB)
3. JlaboparopHas pabota Ne3 «Ympasienue 2 2 1-9
OJIHMM M IPYIIION IIArOBbIX JABUIATEICH»
4. JlaboparopHas pabota Ned «YmpaBieHnue 2 2 1-9
1T (POBBIM CETMEHTHBIM WHIMKATOPOM)
5. | Jlaboparopnas pabota Ne5 «lloakmtouenue u 2 2 1-9
moJrydeHre HHPOPMAITUH C TATIUKOB,
oToOpaxkeHne HH(OPMALIMY Ha AUCILIEE)
6. JIaboparopHast pabota Ne6 «PaboTa ¢ 2 2 1-9
MaccuBaMU JaHHbIX. [logkmouenue u
yIpaBiicHue MEMOPaHHOW KJIaBUATYPBDY
7. JIaGoparophas pabota Ne7 «Pabora ¢ 2 2 1-9
aHanoroseM 1 [IIMM noprom
MHUKPOKOHTPOJLIEPa»
8. JlaboparopHast pabota Ne8 «Co3nanue 3 3 1-9
MIPOrpaMMBbI YIIPABJICHUS YMHOM TETLTUIICH
Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI U €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabauna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHON pabOThI
qac qac
1 2 3
M3yueHne TeOpeTHIeCKOro MaTepuasa 20 20
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nuctumuabl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brinmonaenue pedepara (P)

[ToaroToBka K TeKyIIeMy KOHTPOJIIO

ycneBaemoctH (TKY) 8 8
Homamnee 3aganue ([13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 10 10
arrectaiuu (I1A)

Bcero: 38 38

ma. 7-11.

Tabnuua 8— [lepeyeHb Ne4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TT0 TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKNE MaTePHaIbl I CAMOCTOSITEIIbHON PabOThl OOYJArOIIMXCSl YKa3aHbI B

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3TAHUN
[lepedyeHpb nevaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3IaHUH MPHUBEIEH B Ta0IuUIE 8.

KomuecTso 3x3eMInIsIpoB B

Hlnp/ bubnuorpaduyeckas ccpuika Oubmmorexe
URL anpec P (KpoMe 371eKTPOHHBIX
IK3EMILISIPOB)
URL: Martroums, A.O. IIporpammupoBanue

https://znanium.
com/catalog/pro
duct/1027531

MUKPOKOHTPOJUICPOB: CTPATETUS U TAKTUKA /
A.O. MartromuH. - Mocksa : JIMK Ilpecc,
2017.-356 c. - ISBN 978-5-97060-098-6.

URL:
https://znanium.
com/catalog/pro

bopucesuu, A. B. JlabopatopHas paGota Ne2.
[TporpammupoBanue LCD, ALII u 1-Wire B
CodeVision u Proteus ans

duct/470093 MHUKPOKOHTPOJUIEPOB AVR [DneKTpOHHBIIH
pecypc] / A. B. Bopucesuu. - Mockga :
Undpa-M, 2014. - 19 c.

URL: [TpakTHYeckoe pyKOBOJICTBO IO

https://znanium.
com/catalog/pro

nporpamMmmupoBannio STM-
MHUKPOKOHTPOJUIEPOB : yueOHoe nmocodue / C.

duct/701847 H. Topraes, M. B. Tpury0, 1. C. Mycopos,
. C. Yeptuxuna. - Tomck : U3n-Bo
Tomckoro nmonurtex. yausepcuteta, 2015. -
111 c.

URL: ITpenko, M. PIC-MuKpoKOHTpOJIIEPHI:

https://znanium.
com/catalog/pro
duct/2103606

apXUTEKTypa U IPOrpaMMHPOBAHUE :
cnpaBouHuk / M. Ilpenko ; nep. ¢ anru. 0. B.
MuieHko. - 2-e u3f. - Mocksa : JIMK
IMpecc, 2023. - 513 c. - ISBN 978-5-89818-
370-7.




URL:
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ru/catalog/produ
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Abms308, P. 3. [lporpamMupoBanue Ha
accembnepe Ha miathopme x86-64 / AGmsI30B
P.3. - Mocksa :JIMK Ilpecc, 2011. - 304 c.:
ISBN 978-5-94074-676-8.

URL:
https://znanium.
com/catalog/pro
duct/1866916

Jlucunun, J1. B. [IporpammupoBanue Ha
s3bIKE acceMOuepa : yuebHoe nocobue / JI. B.
Jlucunun. - HoBocubupcek : M3a-so HI'TY,
2018. - 100 c. - ISBN 978-5-7782-3679-0.

URL:
https://znanium.
ru/catalog/produ

WBanos, B. H. [IporpammupoBanue
JIOTUYECKUX KOHTPOJUIEPOB : yueOHOe
nocooue / B. H. UBanoB. - MockBa :

/2185847 COJIOH-ITPECC, 2023. - 356 c. - ISBN 978-
5-91359-404-4.
7. IlepeyeHb IEKTPOHHBIX 0OpPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu «IHTepHeT»
Ilepeuenn 9JIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcosB MH(pOpPMaLOHHO-

TEJICKOMMYHHKAMOHHOW ceTn «HTepHeT», HEOOXOMMMBIX [UISi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU ceTu «HTepHET»
URL anpec HaumeHnoBanue

https://lib.guap.ru Caiit oubarorexu I'YAIT

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

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHHs TIpeicTaBicH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(pOPMAaLOHHO-CITPABOYHBIX
OCYIIECTBJIEHUH 00pa30BaTEeILHOTO MpoIiecca Mo AUCIUIIIHHE

IlepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTaBICH B
tabnuue 11.

CUCTEM,UCITIOJIb3YCMbIX npu

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl
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No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | JlekuuonHas ayiutopus bM, 21-21
KommbrorepHsIii kiacce bM, 31-04

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOHN aTTeCTaI[H
10.1. CocraB OLIEHOYHBIX CPEACTBAIS IPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yyaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISL IPOBECHUS IPOMEKYTOYHOM aTTeCTalluu

Bua npomMeXyTo4HOM aTTeCTalluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbIii 3a4€T Cnucoxk BOIPOCOB;
TecTsl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOpMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakTeprucTrka chOpMUPOBAHHBIX KOMIIETCHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHUS C MPAKTUYECKOM
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MIOHITHIA.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAaMMHBINA MaTepwall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHATHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIYyCKaeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM NPUMEHEHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»
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Or11eHKa KOMITETEHITUH

XapakTeprucThKa chOpMUPOBAHHBIX KOMIIETEHIIA
5-0abHas IIKaIa pAKTEp bopvrp

MaTepuaa;
— JIOMYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYH
«HEYIOBJICTBOPUTEIIEHO .
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«He 3a4TCHO»

— HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He GOPMYJIHUPYET BEIBOJIOB U 0000IIEHUIA.

— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

OCTH  IIpH

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nist s5K3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Borpocs! (3a1a4umn) 1S 9K3aMeHa

Kon
Ne i/t [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa HHKaTOpa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocer st mudd. 3auera npepcrapneHsl B Tadiuie 16.
Tabnuna 16 — Bonpocs! mis qudd. 3aueta
Kon
Ne i/ [Tepeuens BompocoB st qud . 3auera HHMKaTOpa
1 Uto Takoe MUKPOKOHTpoJLIEep? 11K-2.3.2
2 Kaxue ocHOBHBIE apXUTEKTYpPbl MUKPOKOHTPOJIIIEPOB [1K-2.3.2
CYIIECTBYIOT?
3 [IepeuncinTe OCHOBHBIE SI3BIKH IPOTPAMMHUPOBAHUS [1K-2.3.2
MHUKPOKOHTPOJIEPOB.
4 Uto Takoe perucTp MUKpOKOHTpoJuiepa’? [1K-2.3.2
5 Kaxk paboraet npepbiBaHHe B MUKPOKOHTpOJLIEpe? 11K-2.3.2
6 UYro Takoe PWM u rze on npumensiercs? [1K-2.3.2
7 Kakue Tunpl maMsiTi HCHOJIB3YIOTCS B MUKPOKOHTpoJuiepax? [1K-2.3.2
8 UYro takoe UART u kak oH paboTaer? [1K-2.3.2
9 Kaxkue npeumymiectBa umeet ucnoib3oBanue SPI mo I1K-2.3.2
cpaBHeHuto ¢ 12C?
10 Uro Takoe TaliMep B MUKPOKOHTpoJIIepe? [IK-2.3.2
11 Kak pa6oraer ALII (ananoro-uugpoBoii mpeodpazoparens)? [1K-2.3.2
12 Uro Takoe cropokeBoi Taiimep (Watchdog Timer)? [IK-2.3.2
13 Kakune pexumbl sHeprocOepekeHus! CyIECTBYIOT B [1K-2.3.2
MHUKPOKOHTpoJIIepax?
14 UYrto Takoe DMA 1 3aueM OH HyXeH? [IK-2.3.2
15 Kak pabotaet nporokon 12C? [1K-2.3.2
16 Yro takoe GPIO? I1K-2.3.2
17 Kakue ¢akTopsl BIMSIOT Ha BHIOOP MUKPOKOHTPOJIEpA AJIs [1K-2.3.2
npoekTa’?
18 UYro Takoe RTOS u 3aueM oH HykeH? [1K-2.3.2
19 Kakwue 3tamnsl Bkiroyaer pa3paboTka nporpamMmbl AJist [IK-2.3.2
MHUKPOKOHTpOJLIepa’?
20 Yro Takoe bootloader? [1K-2.3.2
21 Kak pabortaet nmporokoa CAN? [1K-2.3.2
22 UYro Takoe EEPROM u kak oHa ucnonb3yercs? [1K-2.3.2
23 Kak pabortaet nporokon USB? I1K-2.3.2
24 Yo Takoe cTEK BHI30BOB? [1K-2.3.2
25 Kakue om0k MOT'yT BO3HUKHYTb IIPH paboTe C I1K-2.3.2
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MHUKPOKOHTpOJLIEpaMu?
26 UT0 Takoe MHKPEMEHTHOE U JEKPEMEHTHOE KOAMPOBaHUE? [1K-2.3.2
27 Kak pabortaet nporokoa Modbus? I1K-2.3.2
28 Uto takoe CRC u 3a4eM OH HYXeH? I1K-2.3.2
29 Kak pabotaet nporokon Ethernet? [1K-2.3.2
30 UT0 Takoe MyJIbTHILICKCUPOBAHHUE? I1K-2.3.2

[lepeyenp TeM [Uis KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM MJIAHOM HE IPEAYyCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB I TECTOB

No
n/o

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJMKAaTOpa

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 8EPHO20 OMEEMA U3 Yemblpex

NPeONIOAHCEHHbIX U 0OOCHOB8AHUEM 8b1OOPA

Wnctpykuus: [IpounTaiite TekcT, BEIOEpUTE MIPABUIBHBINA OTBET U 3aIUIIATE ApTyMEHTHI,

000CHOBEIBarOMINE BEIOOp OTBETA

UTto Takoe MUKPOKOHTpOILIEP?

A) YcTpoHcTBO AJis yIpaBICHUS SICKTPUUCSCKUMHE ICTISIMHU;

b) UnTerpanphas cxema, 00 AMHSIONIAS TIPOIIECCOP, TAMSATH U
nepudepurio;

B) Ilporpamma a1t pa3paOOTKH SIEKTPOHHBIX YCTPOUCTB;

I') UuaTepdeiic 1iist cBsSI3H MEXy KOMIIBIOTEPOM U BHELIHUMHU
YCTPONUCTBAMH.

I1K-2.3.2

Kaxoii peructp ucnonb3yercst Uit HACTPOMKH HaIlpaBJIeHNs! paboThI
BBIBOJIOB ITOPTa B MUKPOKOHTpoJiepax AVR?

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

[1K-2.3.2

Yro takoe PWM (1unpoTHO-UMITYJIbCHASE MOIYJISIINUS ) ?

A) MeToa 3anuThl MUKPOKOHTPOJUIEPA OT TMeperpesa;

Bb) Crioco6 yBenuyeHust TAKTOBOW 4aCTOTHI;

B) TexHosiorus peryMpoBaHus MOIIHOCTH IIyTEM H3MEHEHHUS IIIMPUHBI
HMMITYJIBCOB;

I') MeTon nepenayn JaHHBIX IO MTOCIIEA0BATEIIEHOMY UHTEP(EHCY.

[1K-2.3.2

UTto Takoe mpephIBaHNE B MUKPOKOHTpOIIEpe?

A) Ilpomecc 3arpy3ku IpOIINBKY;

Bb) Omubka B mporpamme;

B) C6oii nurtanwus;

I') CobpITHE, KOTOPOE BPEMEHHO MPHOCTAHABINBAET BHITIOJTHEHHE

[K-2.3.2
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OCHOBHOW ITPOrpaMMBl.

KaxoBa ocHOBHas pyHKIHS TaiiMepa/CHeTdiKa B MUKPOKOHTpOJLIepe?

A) YmpaBieHue MATaHUEM;

Bb) O6paboTka 1aHHBIX;

B) Usmepenue BpeMeHH WA KOJIMYECTBA COOBITHIA;
I') 'enepanms 3ByKOBBIX CUTHAJIOB.

I1K-2.3.2

2 mun. 3adanue KOM6uHup0661HH020 muna c 6bl60p0]l/l HECKOJNIbKUX 6apuannmoe omeema u3

NPeOIONCEHHBIX U PA3BEPHYMBIM 0OOCHOBAHUEM 8b1OODA

Wuctpyxkmus: [IpounTaiite TEKCT, BRIOEPUTE MTPABIIIFHBIC BAPHAHTHI OTBETA U 3AIHIIUTE

ApPryMCHTHI, O6OCHOBI)IBaIOIIII/IC BI)I60p OTBCTOB

Kakue u3 MEPCUUCIICHHBIX aPXUTCKTYP OTHOCATCSA K MI/IKpOKOHTpOJ'IJ'IepaM?

A) ARM Cortex-M;
b) x86-64;

B) AVR;

I') PIC.

I1K-2.3.2

Kakue peructpsl 0ObIYHO MIPUCYTCTBYIOT B MUKPOKOHTpPOJLIEPE ISt
yIpaBJeHHs MOPTaMH BBOJA-BbIBOAA?

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

B) CACHE (Cache Register);

I') DDR (Data Direction Register).

I1K-2.3.2

UTto Takoe mpephrIBaHUSI B MUKPOKOHTpouiepax?

A) IIporpaMMHbBIC KOMAH/IBI TSI YBEJIMUEHUST CKOPOCTH PabOTBI;

B) Crioco6 opraHu3alii MHOT03a/1a4HOCTH;

B) Mexanu3m 06paboTku omuooK;

I') CoObITHSI, KOTOPBIC BPEMEHHO OCTAHABIIMBAIOT BHIMOJHEHUE OCHOBHOU
IIPOIPAMMBI.

[1K-2.3.2

Kakwue ¢yHKImMn BeImonHseT cToposkeBoit Taitmep (Watchdog Timer)?

A) KoHTposb BpeMeHH BBIIOJIHEHUS IPOTrPaMMBbl;

Bb) O6paboTka npeprIBaHuii;

B) YBenuuenmne npon3BoaUTEIIEHOCTH MUKPOKOHTPOJLIEPA;
I') Ilepe3arpy3ka cucTeMsl IPH 3aBUCAHUU.

[1K-2.3.2
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Yro takoe GPIO (General Purpose Input/Output)?

A) TlopT st iepeiavn 3ByKa;

b) YHuBepcanbHbIe MOPTHI AJIs BBOJIA U BBIBOJA JaHHBIX;
B) CnenmannsupoBaHHbIe TIOPTHI AJIsl ITUPPOBAHUS;

I') Uurepdeiic g noaxItoYeHns: BHEITHUX YCTPOHCTB.

[1K-2.3.2

3 mun. 3a0anue 3AKpblmMo2o muna Ha yCmaHoe6jJ1eHUue Coomeencmeus

Wuctpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE cOOTBETCTBUE. K Ka)K0# MO3ULIMK, JAHHOU B
JIEBOM CTOJIOIIE, TOJ0EPUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B IIPABOM CTOJIOIIE

11

YcTaHOBUTE COOTBETCTBUC TCPMUHOB

1GPIO A) Monynsiuus IMprUHBI UMITYJIbCa IJ151
yIpaBJIeHHsI MOITHOCTBIO.

[1K-2.3.2
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2PWM B) Hutepdeiic ams npeodpazoBaHus aHAIOTOBOTO
cuTHaa B U poBoii.
3ADC B) INopT BBOS@-BBIBO/IA AJIs1 TIOIKITFOUCHUS
BHEIIIHUX YCTPOUCTB.
I') [IpoToko:xn mepenayn JaHHBIX MEXKITY
MHUKPOKOHTPOJIIEPAMH.

12 Y cTaHOBUTE COOTBETCTBUE TEPMUHOB IK-2.3.2
1UART A) ACUHXPOHHBIH POTOKOJ 11 OOMeHa
JaHHBIMH MEXAY YCTPOHCTBAMHU.
2 SPI b) [TocnenoBaTenbHblil HHTEPEHC IS CBSI3H C
HCTIOJIb30BaHUEM JIBYX ITPOBOJIOB.
312C B) BBICOKOCKOPOCTHOM CHHXPOHHBIH HHTEpdEic
€ NOAJIEP>KKOM HECKOJIBKUX YCTPOMCTB.
I') [IpoTokon myist mepenayn naHHbIX yepe3 USB.
13 YcTaHoBHUTE COOTBETCTBHE TEPMUHOB IK-2.3.2
1 EEPROM A) BricTpast KamI-nIaMATh BHYTPH IIPOLIECCOPA.
2 RAM B) DHepronezaBucumMast HaMsTh I XpaHSHUS
IPOrPaMMHOTO KOJIa.
3 Flash B) DHeprozaBucuMas mamsth Uil BDEMEHHOTO
XpaHEHUs! TaHHBIX.
I') DHepronezaBucuMast TaMSITh U XpaHEHUS
JTAHHBIX.
14 YcTaHOBHTE COOTBETCTBHE TEPMHUHOB [1K-2.3.2
1 Watchdog Timer A) Moyib U151 OTCIICKUBAHUS PEaTbHOTO
BpPEMCHHU.
2RTC B) YcrpoiicTBo [1st reHepaliy CIIy9YaifHbIX YHCeNT
3 DMA B) Taiimep, KOTOpBI TIepe3arpykaeT CHCTEMY
NpY 3aBUCAHUH.
I') Kontposnnep nist mpsiMoro JocTymna K NaMsiTH
0e3 ygacTus mporeccopa.
15 VY CTaHOBHTE COOTBETCTBUE TEPMHUHOB IK-2.3.2
1 Oscillator A) Moyt U1l YMHOXEHUSI WITH JICTICHUS
YaCTOTHI.
2PLL b) 'eneparop TakTOBBIX CUTHAJIOB JJISI
CHHXPOHH3ALUH PAOOTHL.
3 Clock B) YcrpoiicTBo A1t CO37aHUS CTaOMITBHOM
YaCTOTHI.
I') YerpoiicTBo As1st mpeoOpa3oBaHusi HAIPSKEHUS
4 mun. 3adanue 3aKpblmMo20 Muna Ha YCMAaHos1eHue noCie008amelbHOCMu
Wuctpyxknus: IlpounTaiite TEKCT M yCTAaHOBUTE MOCIEA0BATENIEHOCTD. 3aIIUIINTE
COOTBETCTBYIOILYIO TTOCIIEJOBATEIEHOCTD OYKB ClIeBa HAIPaBO
16 KaxoBa mpaBuiibHast MOC/IE€A0BATENBHOCTD 3TANIOB MPOrPaMMHUPOBAHHUS IK-2.3.2
MHKPOKOHTpoOJuIepa?
A) KoMrmmsius;
B) IIporpammupoBanwue;
B) Hanmcanwne xona;
I') Ornanxa.
17 YKaxuTe MpaBWIbHYIO MOCIEN0BATENHHOCTH padboTsl ¢ GPIO-mopramu [K-2.3.2

MUKPOKOHTPOJIIEPA:

A) Hactpoiika pexxnma;
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b) ; Mannuanusanus nopra
B) UreHue/3anuch JaHHBIX.

18 Iopsinok padotsl ¢ UART miis nepenaun JaHHBIX: I1K-2.3.2

A) ; Hactpoiika napaMeTpos;
B) Ilpuem nanHbIX;

B) Manmmamuzammst UART;
I') [lepenaua naHHBIX.

19 Kakas nocnenosatensHoCTh ipu padote ¢ IIIUM (mmpotHo-ummynbcHon | 11K-2.3.2
MoayIsueit)?

A) Hacrpotiika ko3 durnenTa 3amorHeHAS,
b) Naunmanu3zanus TaiimMepa;
B) I'enepaums curnana.

20 Kakas mocienoBaTeIbHOCT AEHCTBUI NPH nconb30BaHuu SPI? [K-2.3.2

A) Ilpuem naHHBIX;

b) Muunmanu3ars;

B) [lepenaua nanHbIX;

I') Hactpoiika MacTepa/BeJoMOTO.

5 mun. 3a0anue omkpuIMO20 MUNA ¢ pa3eepHYmMviM OMEemom

Wuctpykmus: [IpounTaiite TEKCT U 3aMUAMINTE Pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET MM
HaIMLINTE MPOIYLICHHOE CI0BO/CIIOBOCOYETAaHHE

21 UT0 Takoe MHUKPOKOHTPOJIIEP M KAaKOBBI €T0 OCHOBHBIC KOMITOHEHTHI? I1K-2.3.2
22 Urto Takoe perucTpsl B MUKPOKOHTPOJIIEPE M KaK OHU MCIIOJIb3YIOTCS? I1K-2.3.2
23 Yro Takoe npepbIBaHUS U KaKk OHU 00pabaThiBatoTcsi B MUKpOKOoHTposutepax? | IK-2.3.2
24 Kak paboraet TaiiMep B MEKpOKOHTpOJliepe? I1K-2.3.2
25 UYro Takoe ALIIT 1 Kak OH HCIIOJIB3YETCSI B MUKPOKOHTPOJIEPAX? IK-2.3.2

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYaroLUXCsl 3a09HON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeHo

10.4. MeToquveckre  MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTtax [YAIIL, pernaMeHTUPYIOUIMX TMOPAJOK W MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTECTAIlMH O0yJarolInXcs
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykasaHus s OOy4aloIUXCSd [0 OCBOCHHMIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE W3JIOKEeHHEe y4eOHOoro Martepuana. HasHaueHne COBpEMEHHOW JIEKIMH B
paMKax JIUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
byHIaMEHTATBFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIINX
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JOCTHO)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JIEKIUsS BBINOIHAET METOJO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHusA, €€ IpoOJeMbl, JaeT LEeJbHOE MPEeACTaBICHUE O AUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBECHb
KOTOPBIX OINPEAEIACTCS LEJIEBOM YCTAHOBKON K Ka)KJOM KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCUOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPeAMETYy H
CaMOCTOATEIBHOIO TBOPYECKOTO MBIILIJICHUS.

— MOsBJIEHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXO0AUMOTO I CAMOCTOSATEILHOM PadoTHI;

— TIOJy4YyeHUE 3HAHUNH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OJM>KaIINe TO/ibl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIABHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IM4YHBIX
bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepHUa’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAaUUEd CllaliloB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJCNIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOI0 MaTepuaa:

— JIeKmoHHBINM MaTepuai MPeACTaBIAETCS IPENO0IaBaTeNIsIM YCTHO;

— Jleknus coCTOMT M3 TPEX OCHOBHBIX 4YacTEd: BCTYNMTEIBHOW, OCHOBHOH M
3aKJIFOUYNTEIbHON;

— BcerynurensHas yacTe onpezeiseT Ha3BaHUE TEMBI, TUIAH U LIEJIb JIEKIWH,

— B 0OCHOBHOMN 4YacTH JEKUUU peaM3yeTCsl Hay4YHOE COACpIKAHUE TEMbI, BCE ITIABHbBIE
y3JI0BBIE BOIIPOCHI, IIPOBOAMUTCA BCS CHCTEMa J0Ka3aTeJbCTB C HCIOJb30BaHHEM HauOoiiee
1eJ1eCO00Pa3HBIX METOAMYECKUX IPUEMOB;

— 3akiouMTeNbHas 4acTb HMeEeT Ielbl0 00001are B KpaTKUX (OpMYIMpPOBKaX
OCHOBHBIE HJIEU JIEKLIUH, JTOTUYECKHU 3aBepIasl €€ Kak LEeJIOCTHOE TBOPEHUE,;

— OraenbHbIE BUABI JIEKIUI MOTYT UMETh CBOM OCOOEHHOCTH KakK IO COJEPKaHUIO, TaK

U TI0 CTPYKTYpE.

11.2. Meroauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue n1abopaTOpHbIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenenseMoil ydeOHbIM IIJJaHOM, M OTHOCUTCS K CpeJCTBaM,
00eCTIeYNBAOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TpHOOpeTeHHWE HAaBHIKOB WCCIEIOBAaHHUS TPOIECCOB, SBICHWH W OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JUCIUILTIHHEI;

— 3aKpeIUIeHHe, pPa3BUTHE W JIETATM3aIlUs TEOPETHYECKMX 3HAHWH, TOJTYYCHHBIX Ha
JEKIHSX;

— ToJIyueHHe HOBOM MH(OpPMAINH 110 U3Y4aeMOH TUCIUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.
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3ajianue ¥ TpeboBaHUs K IPOBEICHUIO J1a00paTOPHBIX PaboT

Crynentsl pasOuBatoTcsi Ha noarpynnsl. Ilepex mpoBenenuem nabopaTopHOi paboOTHI
oOyyJaromeMcsi ClieyeT BHHUMATEIbHO O3HAKOMHUTBCS C METOJMYCCKUMH YKa3aHUSIMH TI0 ee
BBITOJIHEHHIO. B cOOTBETCTBHHM € 3a1aHieM 00ydaromuecs: JOJDKHBI MTOTOTOBUTh HEOOXOIUMbIE
JAHHBIC, TIOJIYYHUTh OT IMPENoAaBaTelisi JOMYCK K BBITOJHCHHIO J1a0OpaTOpHOW paboTHI,
BBINOJIHUTh YKA3aHHYIO IOCIIEIOBATEIbHOCTh ACHCTBHUM, MONYYUTh TpeOyeMble pe3yJIbTaThl,
0hOPMHTH | 3AIIUTUTH OTYET MO JabopaTOpHOH padoTe.

CrpykTypa B hopMa OTYETA O JJabopaTOPHOM padoTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIIOYATh B Ce0S: TUTYJIBHBIA JIHCT,
(GOpMYJIMPOBKY 3aqaHHs, TCOPETUYECCKHE IOJIOKEHHUS, WCIOIb3yeMbIe IPH  BBITOJHECHUU
1abopaToOpHO# pabOThI, OMMCAHKUE MPOIECCa BBITOJHEHUS 1a00paTOpHON paboThI, OTyYCHHBIS
PE3yJIbTAThI U BBIBOIBI.

TpeboBanus k ohopMIEHUIO OTYETAa O JJAbOpaTOpHOU paboTe

[To xaxmoit abopaTopHOl pabOTE BBIMONHICTCS OTACIBHBIA OTYET. TUTYIHHBIA JHCT
obopmiIieTcss B COOTBETCTBUM C ImabimoHOM (0Opas3iiom), mpuBeAcHHbIM Ha caite ['VAII
(www.guap.ru) B pazaene «CexTop HOPMATUBHOM JOKYMEHTalHUN». TeKCTOBbIE U rpaduyuecKue
MaTepuaisl ohpopMISIIOTCS B cooTBeTcTBUM ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUsMU,
npuBeaeHHbIMU  Ha caiite [YAIl (www.guap.ru) B pasmene «CekTop HOpPMaTHBHOM
nokyMmeHTanuu». OrTdersl 1o JiabopaTopHOW paboTe 3arpykaroTcs B JIMYHBIA KaOuWHET
oOyuarolierocsi B ycraHoBjieHHbIE B «JIuunom kabunere I'Y AID» cpoku ans kaxaoi paboThl.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOUIMXCs 10 MPOXOKACHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiCs BBINOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOyvarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, caMOCTOsATelIbHas padoTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMAaTH3allMU NpUOOpETaeMbIX 3HAHWH, 00eCreyrBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKM IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSATEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHall 1o AUCLHUILIIHE.

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00ydJaronuxcs, OCyIlIeCTBISIEMOT0 B TEUEHHE CEMECTpa C IIEJIbI0 OILICHUBAHUS XO0J1a OCBOCHUS
JUACIIUILINHEL.

CucreMa OIEHOK IPH IPOBEICHUU IMPOMEKYTOYHOW aTTECTAIlMU OCYIISCTBIIACTCS B
COOTBeTCTBUU ¢ TpeboBanusMu [lomoxkeHuit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectanuu cTyAeHToB ['YAII, oOydarommuxcss 1Mo mnporpammbl BBICHIETO
obOpazoBanus» U «O MOAYIHHO-PEUTUHIOBOW CHCTEME OIICHKH KadecTBa ydeOHOW paboTh
cTyneHToB B ['YAIDy.

[IpoBeneHue TEKyIIET0 KOHTPOJS YCIIEBAEMOCTH OCYIIECTBISIETCS C MOMOIIBI0 TECTOB,
NpHUBeICHHBIX B Tabwie 18. OneHnBaHWEe TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OICHHBACTCS 10
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YeThIpex OanbHON CUCTEME:! «OTIIMYHOY, «XOpOIIO», «yIOBJIETBOPUTEIBHOY,
«HEYJOBJICTBOPUTEILHO».

11.5. Meroauyeckue ykazaHus Ijisi OOYHarOUIUXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOU
aTTeCTallH.

[Ipomexxyrounass  arrectansi  OOydyaromIMXCsl  NpPEAyCMaTpuBaeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00y4aromuMcs PU U3YYEHUH TUCIMIUIMHBI, IPU BBIIOJHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEA0BATENILCKUX PA0OT U MPOXOXKAECHUH MPAKTHK C aTTECTALIMOHHON OLIEHKOM
COTIIUYIHOY, «XOPOILOY, KYyJOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHO.

JuddepenurpoBanHblil 3a4eT 00y4arOIIMICS MOITy4aeT MPHU BBITOJHEHUH U cladye He
menee 80% 1abopaToOpHBIX paboT, BBITOJHEHHBIX B ITOJHOM 00bEMe, IPOIIEHHOMY U CAAHHOMY
TECTUPOBAHUIO TEKYLIEr0 KOHTPOJsSI C OLEHKOW HEe HUXKE «yJIOBJIETBOPUTEIBHON,
YIIOBJIETBOPUTEIHHOM ITOCEIIAEMOCTH 3aHATHI.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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