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AHHOTaNINA

Huctummuaa «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUsl — MporpaMMy OakajgaBpHuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenquanbHocT  13.03.02  «OnekTposHepreTuka U ANEKTPOTEXHUKA»  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 TSIIEHOCTI

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 JUCUUIUIMHBI OXBaThIBAaeT KPYI BOMPOCOB, CBS3aHHBIX C HU3YYEHHUEM
MPUHIIMIIOB PAa0OTHl YCTPOWCTB W CHCTEM Ha 0a3e MHKPOIPOLECCOPHOM TEXHWKH M WX
IPOrPaMMHUPOBAHUS.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITeNbHAS Pad0oTa 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 IpOrpaMMHUPOBAHMS YCTPOWCTB M CHCTEM Ha 0a3e MUKPOIIPOLECCOPHOW TEXHMKH,
paboTa ¢ BBICOKOYPOBHEBBIMH SI3bIKAMM IPOIPaMMMPOBAHUS, pa3pabOTKH BEPXHErO YPOBHS
yIpaBJIEHUS CUCTEMAMHU.

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

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. KoMIeTeHIMy U UHAWKATOPHI UX JOCTHXKEHUS 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
. AHATMTUYECKOM TUIaT(MOPMBI H/WIIH 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 obecrieueHue s opopmiieHus
KOMIIETEHIIUH 00BEKTOB PE3yNbTaTOB HAYYHO-HCCIIEA0BATEIBCKUX
npodeccuoHanbHOM pabot
NEeATEeILHOCTH
ITK-5 Criocoben
MPOBOJUTH AHAIU3 U [1K-5./1.4 ucnionb3yeT crnenuanbHOe
KOHTPOJIb MapaMEeTPOB M | TPOrpaMMHOE OOeCTIeUeHUE 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
HucnurninuHa 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 3HAYCHHE, TaK M UCIOJIB3YIOTCS IPHU U3YYEHNUH IPYIUX JTACHUILINH:

— «CuCcTeMbl 1 METO/IbI HICKYCCTBEHHOT'O MHTEJUIEKTA B 3JIEKTPOIHEPTETUKEY,

— «/McnosHATENBHBIE YCTPOMCTBA CUCTEM YIIPABICHHUS».




3. O0BeM U TPYAOEMKOCTh AUCITUTITHHBI
Jlanueie 00 obmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHAENbHBIX BUIOB Y4eOHOMH
paboTHI IO TUCHUIUIMHE (M pacHpeieeHue ITOM TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIUHBI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpaM
Ne8
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), (4ac)
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. Pacnpezenenue Tpy10€MKOCTH TUCIUIUIMHEI IO pa3/enaM U BUAaM 3aHATHH.
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 8
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. DHeprodahHEeKTUBHOCTH M ONITHMHU3AIIHSL. 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 pa3fesioB U TEM JICKIMOHHOTO IHMKJIA

Howmep paznena

HaszBanue u conep:xkanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

Paznen 1. BBenenue B MUKPOKOHTPOJLIEPHI.

Tema 1.1. Yto Takoe MUKPOKOHTpOLIIEP?

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

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

Pazpnen 2. 2 ApxutrekTypa MUKPOKOHTPOJLJIEPOB.

Tema 2.1. CtpykTypa MUKpOKOHTpoIIIepa. LlenTpanbHbIit
npoueccop (CPU). OneparusHas namsats (RAM). TlocTosinaas
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. Konseliepuzanusi 1 ONTHMH3AIIS BBITOIHESHUS
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. UnterpupoBanubie cpeabl pazpadbotku (IDE): Atmel
Studio. Keil uVision, STM32CubelDE, Arduino IDE,
PlatformIO, u ap.

Tema 3.2. SI3bIKH IPOTPaMMHUPOBAHUS TSI MUKPOKOHTPOJIIEPOB:
C/C++, Accembnep, Python (nanpumep, MicroPython) u mp.
Tema 3.3. OTna1049HbIE 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 BBIXOJIOB, YIIPaBJICHUE CBETOIUOAAMH,
KHOIIKaMU U JIpyTUMH BHEIIHUMHU yCTPONCTBAMU.

Tema 4.2. TaiiMepbl ¥ CYETYUKH: UCIIOIB30BAHNE TAUMEPOB TSI
CO3/aHMsI 3a/IEP>KEK, TeHepallisl CUTHAJIOB C UCIOJIb30BAHUEM
UM (PWM — Pulse Width Modulation) myia ynpaBnenus

6




CEPBOIIPUBOJIAMH U IBUTATEIISIMU.
Tema 4.3. [IpepbIBaHus: MeXaHU3M paOOThI IPEPHIBAHUIA,
MPUOPUTETHI MPEPHIBAHUH, pean3alusi 00padOTIYNKOB
IIPEPBIBAHUM.

Tema 4.4. Ananoroo-nmdpossie mpeodpaszoBarenu (ALI):
HacTpoiika u ucnosibzopanue ALIIl, yreHne aHaIOroBBIX
CUTHAJIOB, IPUMEPHI HCIIOJIb30BAHUSI JTATYUKOB.

5 Paznen 5. aTepdeiice cBs3u.

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).

Tewma 5.7. IIpuMepbl B3aUMOICHCTBHS C BHEITHUMU
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. IIpumepsl peanu3anuu 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. CuHXpOHHM3aLUS 33/1a4 U paboTa C OUePESIMH.
Tema 7.4. IlpuopuTeTsl 3a/1a4 U MJIAHUPOBIIUKH.

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. TectupoBan#e MPOrPAMMHOTO OOECTICUCHUS: FOHHT-
TECTUPOBAHUE, HHTETPAIIMOHHOE TECTUPOBAHHE.

9 Paznen 9. CoBpeMeHHbIE TEXHOJIOTHH U TPEH/IBI.

Tema 9.1. Unrtepner Beweit (IoT): mporpammupoBanne 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 mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEACHBI B TAOIHIIE .




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 | JlaboparopHas pabota Ned «YmpaBieHue 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 MeMOpPaHHOW 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/ BBIIIOJIHEHUE KYPCOBOM pabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

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

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeopeTUUECKOro MaTepuana
50 50
quciuminiel (TO)




Kypcosoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

10

10

Homamnee 3amganue (/13)

Kontponbusie pabotsl 3a04nukoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU
arrectanuu (I1A)

14

14

Bcero: 74

74

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIuXCs MO JUCUUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puaibl IJIA CaMOCTOSATEIbHOU pa6OTBI 06y11a101u14xcs; YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeyaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

Komguectso OK3EMILLIPOB B

Ug_ll_l/l(bp/ bubnuorpaduyeckas ccpuika oubnmoTexe
ajpec
(KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)
URL: Martroums, A.O. IIporpammupoBanue
https://znan | MUKPOKOHTPOJIIIEPOB: CTPATETHS M TAKTUKA /
ium.com/ca | A.O. Martomun. - Mocksa : JIMK Tlpecc,
talog/produ | 2017. - 356 c. - ISBN 978-5-97060-098-6.
ct/1027531
URL: bopucesuu, A. B. Jlaboparopnas pabota No2.
https://znan | ITIporpammupoBanue LCD, ALl u 1-Wire B
ium.com/ca | CodeVision u Proteus mst
talog/produ | mukpokouTpoutepoB AVR [DneKTpoHHBIH
ct/470093 | pecypc] / A. B. bopucesuu. - Mockasa :
Undpa-M, 2014. - 19 c.
URL: [TpakTHYeckoe pyKOBOJICTBO IO
https://znan | nporpammupoBanuio STM-
ium.com/ca | MEKPOKOHTPOJLIEPOB : yueOHoe mocobue / C.
talog/produ | H. Topraes, M. B. Tpury6, . C. Mycopos,
ct/701847 . C. Yepruxuna. - Tomck : U3a-Bo
Tomckoro nmonutex. yauBepcureta, 2015. -
111 c.
URL: ITpenko, M. PIC-MuKpoKOHTpOJIIEPHI:
https://znan | apxuTekTypa 1 MpOrpaMMHPOBAHHE :
ium.com/ca | cnpaBounuk / M. Ilpexxo ; nep. ¢ anri. tO.
talog/produ | B. Muiuesko. - 2-¢ u3a. - Mocksa : JIMK
Ct/2103606 | Ipecc, 2023. - 513 c. - ISBN 978-5-89818-
370-7.
URL: A0Gns308, P. 3. [IporpammupoBanne Ha
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https://znan | accembnepe Ha miathopme x86-64 / AGsi308B
ium.ru/catal | P.3. - Mocksa :JIMK TIlpecc, 2011. - 304 c.:
og/product/ | ISBN 978-5-94074-676-8.

409290

URL: Jlucunun, J1. B. IIporpaMmmupoBanue Ha
https://znan | s3sike accemOuepa : yuebnoe mocodue / /1. B.
ium.com/ca | JIucuiun. - HoBocubupcek : M3a-so HI'TY,
talog/produ | 2018. - 100 c. - ISBN 978-5-7782-3679-0.
Ct/1866916

URL: WBanos, B. H. [IporpammupoBanue
https://znan | noruueckux KOHTPOJUIEPOB : yueOHOE
ium.ru/catal | moco6ue / B. H. MiBanoB. - MockBa :
og/product/ | COJIOH-ITPECC, 2023. - 356 c. - ISBN 978-
2185847 5-91359-404-4.

7. IlepeyeHb IEKTPOHHBIX 0OpPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»
URL anpec HaumeHnoBanue

https://lib.guap.ru Caiit oubmmorexu ['Y AIT

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

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILINHE.
[lepeueHp uCnonbp3yeMoro NporpaMMHOro odbecredeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— [epeuens HHGOPMAIITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.
Tabmuma 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3hl
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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. CocTaB OLIEHOYHBIX CPEACTBAIS IMPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yyaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISI IPOBECHHUS POMEKYTOYHOHM aTTeCTaluu

Bua npomMeXyTo4HOM aTTeCTalluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbIii 3a4€T Cnucok BOMpOCOB;

TecTrl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHune cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHas  mkaia

MO,HYHLHO'pefITHHFOBOfI CHUCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oleHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

5-0ayuipHad mIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

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

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MIOHITHIA.

«XOPOIIIO)»
«3aYTEHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[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.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»

— oOyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBIN MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM NPUMEHEHHHM 3HAHMI
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayYHBIE MTOJI0KECHHUS,

— 3arpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.
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Or11eHKa KOMITETEHITUH

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0abHas IIKaIa pAKTEp bopvrp

— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

MaTepuaa;
— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
«HEYIOBJICTBOPUTEIIEHO :
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3aYTCHO»

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

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3amaun) nist sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

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

Ne i/t [Tepeuyens BonmpocoB (3a1a4) s IK3aMeHa HH;[I/IfI?szopa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocer st mudd. 3auera npepcrapneHsl B Tadiuie 16.
Tabmuna 16 — Bonpocs! ans audd. 3auera
Ne i/ [Tepeuens BompocoB st qud . 3auera HHz[prI?:ITopa

1 Uto Takoe MUKPOKOHTpoJLIEep? TIK-1.J1.1

2 Kakne oCHOBHBIE apXUTEKTYpPbl MUKPOKOHTPOJIIIEPOB NK-1.0.1
CYIIECTBYIOT?

3 [IepeuncinTe OCHOBHBIE SI3BIKH IPOTPAMMHUPOBAHUS NK-1.1.1
MHUKPOKOHTPOJIEPOB.

4 Uto Takoe perucTp MUKpOKOHTpoJuiepa’? NK-1.J1.1

5 Kaxk paboraet npepbiBaHHe B MUKPOKOHTpOJLIEpe? TIK-1.J1.1

6 UYro Takoe PWM u re oH npumensiercs? NK-1.J1.1

7 Kakue Tunpl maMsiTi HCHOJIB3YIOTCS B MUKPOKOHTpoJuiepax? NK-1.J1.1

8 UYro takoe UART u kak oH paboTaer? MNK-1.J1.1

9 Kaxkue npeumymiectBa umeet ucnoib3oBanue SPI mo IK-1.14.1
cpaBHeHuto ¢ 12C?

10 UTto Takoe TaliMep B MUKPOKOHTpoOJLIEpe? IK-1.1.1

11 Kak pa6oraer ALII (ananoro-uugpoBoii mpeodpazoparens)? MNK-1.J1.1

12 Uto Ttakoe cropoxenoit Taitmep (Watchdog Timer)? IK-1.1.1

13 Kakune pexumbl sHeprocOepekeHus! CyIEeCTBYIOT B IK-1.J1.1
MHUKPOKOHTpoJIIepax?

14 UYrto Takoe DMA 1 3aueM OH HyXeH? NK-1.J1.1

15 Kak pabotaet nporokoin 12C? NK-1.J1.1

16 Uro Takoe GPIO? MK-1.J1.1

17 Kakue ¢akTopsl BIMSIOT Ha BHIOOP MUKPOKOHTPOJIEpA AJIs IK-1.1.1
npoekTa’?

18 UYro Takoe RTOS u 3aueM oH Hy)eH? NK-1.J1.1

19 Kakwue 3tamnsl Bkiroyaer pa3paboTka nporpamMmbl AJist IK-1.14.1
MHUKPOKOHTpOJLIepa’?

20 Uto Takoe bootloader? IIK-1.J1.1

21 Kak pabortaet nmporokoa CAN? MNK-1.1.1

22 UYro Takoe EEPROM u kak oHa ucnonb3yercs? NK-1.J1.1

23 Kak pabortaet nporokon USB? MK-1.1.1

24 UTo Takoe CTEK BEI30BOB? IIK-1.J1.1

25 Kakue om0k MOT'yT BO3HUKHYTb IIPH paboTe C MK-1.1.1
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MHUKPOKOHTpOJLIEpaMu?
26 UT0 Takoe MHKPEMEHTHOE U JEKPEMEHTHOE KOAMPOBaHUE? IMK-1.J1.1
27 Kak paboraet mpotokon Modbus? MK-1.J1.1
28 Urto takoe CRC u 3a4eM OH HYXeH? IK-1.J1.1
29 Kak paboraet npotokon Ethernet? MK-1.J1.1
30 UT0 Takoe MyJIbTHILICKCUPOBAHHUE? IK-1.J1.1

[lepeyenp TeM [UIs KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHUSI KYPCOBOM paboThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHUS
- KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
peJICTaBJICHBI B Ta0wmie 18.

No . Kon
[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
/1 WHJMKAaTOpa

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 86IOOPOM OOHO20 BEPHOLO OMBEMA U3 YembIpex
NPeONIOAHCEHHbIX U 0OOCHOB8AHUEM 8b1OODA

Wnctpykuus: [IpounTaiite TekcT, BEIOEpUTE MIPABUIBHBINA OTBET U 3AIHUIIATE apTyMEHTHI,
000CHOBEIBaIOMINE BEIOOpP OTBETA

1 YT0 TaKOE€ MHKPOKOHTPOJLIEP? IK-1.11.1

A) YcTpoHcTBO AJis yIpaBIeHUS AIEKTPHUUCSCKUMHE TCTISIMHU;

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

B) Ilporpamma a1t pa3paOOTKH 3IEKTPOHHBIX YCTPOUCTB;

I') UaTepdeiic mist CBSI3M MEXAY KOMIIBIOTEPOM U BHEIITHUMHU
YCTPOHUCTBAMH.

2 Kaxoii peructp ucnonb3yercst Uil HACTPOMKH HaIlpaBJIeHNs! paboThI IK-1.1.1
BBIBOJIOB ITOPTa B MUKPOKOHTpoJiepax AVR?

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

3 Uro takoe PWM ([upoTHO-UMITYJIbCHAS MOJTYJISIITHS ) ? IK-1.1.1

A) MeToa 3aluThl MUKPOKOHTPOJIIEPA OT Meperpena;

Bb) Crioco6 yBenuyeHusi TAKTOBOW 4aCTOTHI;

B) TexHosiorust peryiupoBaHus MOIHOCTH IIyTEM M3MEHECHUS IIIMPUHBI
HUMITYJIbCOB;

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

4 Yro Takoe npephiBaHUue B MUKPOKOHTpOJLIEpe? IK-1.1.1

A) Ilpomnecc 3arpy3ku IpOIINBKY;

Bb) Omubka B nmporpamme;

B) C6oii nutanus;

I') CobpITHE, KOTOPOE BPEMEHHO MPHOCTAHABINBAET BBHITIOTHEHHE
OCHOBHOM ITPOTPaMMBI.
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KakoBa ocHoBHas (hyHKUHMs TaliMepa/cueTdynka B MUKPOKOHTpoIIIiepe?

A) YropasrneHue nutaHueM;

b) O6paboTka TaHHBIX;

B) M3mepenne BpeMEHH WITH KOJIMIECTBA COOBITHIA;
I') I'enepanus 3ByKOBBIX CUTHAJIOB.

TIK-1.J1.1

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C BLIOOPOM HECKOIbKUX APUAHINOE OMEemd U3

NPeONONCEHHBIX U PAZGEPHYMbIM 000CHOBANUEM 8b1O0pa

I/IHCprKHI/ISI: HpquTaﬁTe TCKCT, BBI6CpI/ITe MMPaBUJIbHBIC BApUAHTBI OTBETA U 3alIAIIUTC

apryMeHThl, 000CHOBBIBAIOIIINE BHIOOP OTBETOB

Kaxue u3 mepedncieHHbIX apXUTEKTYp OTHOCITCS K MUKPOKOHTpOIIIepam?

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

B) AVR;

I') PIC.

TK-1.]1.1

Kakue peructpsl 0OBIYHO MPUCYTCTBYIOT B MUKPOKOHTPOILIEPE IS
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

UTto Takoe mpephIBaHUSI B MUKPOKOHTpouIepax?

A) TIporpaMMHBIe KOMaH/IBI JUIsl YBEIUYCHHUSI CKOPOCTU pabOThI;

b) Crioco6 opranu3zaniy MHOT033/1a9HOCTH;

B) MexanusM 00pabOTKH OMNOOK;

I') CoObITHSI, KOTOPBIE BPEMEHHO OCTAHABIMBAIOT BHIMOJHEHNE OCHOBHON
MIPOTPAMMBI.

MK-1.]1.1

Kakwue QyHKIMM BBITIOJHSET cTOpOsKeBOit Talimep (Watchdog Timer)?

A) KOHTpOJIb BpeMEHH BBITIOIHEHUS TIPOTPAMMBI;

b) O6paboTka npepbIBaHHI;

B) YBenuuenne npou3BoUTENEHOCTH MUKPOKOHTPOIIIIEPA;
I') [Tepe3arpy3ka CUCTEMBI TIPH 3aBUCAHHH.

MK-1.]1.1

10

Yro takoe GPIO (General Purpose Input/Output)?

A) IlopT st mepenauu 3ByKa;

B) YHuBepcanbHbIie OPTHI 47151 BBOAA U BHIBOJA JAHHBIX;
B) CneunanusupoBaHHble TOPTHI IS N (GPOBAHNUS,

I') MaTepdeiic aiis MOAKITIOUEHUS] BHEITHUX YCTPOMCTB.

MK-1.]1.1

3 mun. 3aoanue 3AKpslnoco muna Ha yCMAaHOo6JIEHUEe COOMEenmcmeusl

Huctpykius: IIpounTtaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHUE. K KaXk101 MO3UIIMH, TAHHOMW B
JIEBOM CTOJIOTIE, MOAOEPUTE COOTBETCTBYIONIYIO IMTO3HIIHIO B TIPABOM CTOJIOIE

11

YcTanoBUTE COOTBETCTBHE TEPMUHOB

1GPIO A) Moaymsimust IIUPUHBL UMITYJIbCA TS
yIpaBJIeHUs] MOLTHOCTBIO.
2PWM b) Unrepdeiic ams npeodpa3zoBaHusi aHAIOTOBOTO

CUTHaJa B IH(POBOH.

MK-1.]1.1
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3ADC B) [opT BBOA-BBIBOAA JUIS TTOIKITIOYCHHSI
BHEIIHUX YCTPOMCTB.
I') [IpoToko: nepenayu JaHHBIX MEXKITY
MHUKPOKOHTPOJIIEPAMHU.

12 VYcTaHoBUTE COOTBETCTBHE TEPMUHOB IK-1.14.1
1UART A) ACUHXPOHHBIH POTOKOJ 11 OOMEHa
JAHHBIMH MEX]y YCTpOiicTBaMu.
2 SPI b) IlocnenoBarenbHblid HHTEpdEHC 115 CBSI3U C
WCIIOJIb30BaHUEM JIBYX MPOBOJIOB.
312C B) BbICOKOCKOPOCTHOM CHHXPOHHBII HHTEpdetic
C MOJEPIKKON HECKOJIBKUX YCTPOMCTB.
I') Ilporokomn asis nepenauu nanabix yepe3 USB.
13 VYcraHOBUTE COOTBETCTBHE TEPMUHOB IK-1.1.1
1 EEPROM A) bricTpas K31I-TaMATh BHYTPH MIpOLECCOpa.
2 RAM B) DHepronezaBrcuMast IaMATh I XPaHCHHUS
MPOTrPaMMHOTO KOJa.
3 Flash B) DHeprozaBucumas namsTh AJisi BPEMEHHOTO
XpaHEHHS TaHHBIX.
I') DHepronezaBucuMast TaMsITh IS XpaHEHUS
JIAHHBIX.
14 VYcTaHOBHTE COOTBETCTBHE TEPMUHOB IK-1.1.1
1 Watchdog Timer A) Monynb 1Uist OTCIIEKHBaHUSI PEabHOTO
BPEMEHHU.
2RTC B) YcrpolicTBo A1 TeHepanuy CIyJaiHBIX YHCEIT
3DMA B) Taiimep, KoTOpBIN niepe3arpykaeT CUCTEMY
NP 3aBUCAHUH.
I') Kontpomnep mis mpsMOro JOCTyTa K MaMsITH
0e3 yJacTus npoleccopa.
15 VYcraHOBHTE COOTBETCTBHE TEPMUHOB IK-1.1.1
1 Oscillator A) Monynb Uit yMHOKESHUS HITH JICTICHUS
YaCTOTBHI.
2PLL b) I'eneparop TakTOBBIX CUTHAJIOB JJISI
CUHXPOHH3AIIUH PabOTHI.
3 Clock B) YcrpoiictBo 1utst co3nanus cTabuiIbHON
YaCTOTBHI.
I') YcrpoiicTBo Juist MpeoOpa3oBaHus HAIPSHKCHUS
4 mun. 3adanue 3aKpblmMo20 Muna Ha yCManosieHue nocie008ameabHOCmu
Wucrpykuus: [IpounTaiite TEKCT M yCTAHOBUTE TOCIEI0OBATEIBHOCTD. 3alUIINTEe
COOTBETCTBYIOILYIO TTOCIIEJOBATEIEHOCTD OYKB ClIeBa HAIIPaBO
16 KakoBa npaBuiibHast HOCIe0BAaTEIBHOCTD ATATIOB IPOrPaMMHUPOBAHUS ITK-1.J1.1
MHKPOKOHTpoJuIepa’?
A) Kommmnsimus;
b) IlporpammupoBanwue;
B) Hanucanue xopa;
I') Otnanxa.
17 VYKaxuTe MpaBWIbHYIO Mocaen0BaTebHOCTL padoTel ¢ GPIO-nopramu IK-1.11.1

MUKpPOKOHTPOJIIIEPA:

A) Hactpoiika pexxnma,
b) ; Uannnanuzanus mopta
B) Urenune/3anuch TaHHBIX.
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18 IMopsinok padotel ¢ UART mist niepeayun JaHHBIX: IK-1.11.1

A) ; Hacrpotika mapaMeTpos;
b) [Ipuem maHHBIX;

B) Ununmanuzanus UART,;
I') [lepenaua naHHBIX.

19 Kaxkas nocnenoBarensHOCTS ipu padote ¢ LHIWM (ImpoTHO-UMITYIIBCHOM IK-1.J1.1
MoayJIsAueit )?

A) Hactpotiika ko3¢ duireHTa 3aroaHeHuUs;
b) Nannnanu3anus taiMepa;
B) I'eneparmus curHana.

20 Kakas mocneoBaTenbHOCTh JSHCTBHIA TTPH UCTOIb30Banuu SPI? IK-1.11.1

A) Ilpuem naHHBIX;

b) Nanmmanuzarms;

B) [lepenaua nanHbIX;

I') Hactpoiika mactepa/BezoMOro.

5 mun. 3a0anue omkpuimo2o muna ¢ pazeepHymviM Omeemom

Wuctpykuus: [Ipounraiite TEKCT U 3alUIINTE Pa3BepHYTHI 000CHOBAHHBIN OTBET WIIN
HAIUIIUTE NPOIYIIECHHOE CII0BO/CIOBOCOYETAaHHUE

21 Urto Takoe MUKPOKOHTPOJUIEP U KAKOBBI €0 OCHOBHBIE KOMIIOHEHTHI? IK-1.J1.1
22 UT0 Takoe perucTpbl B MUKPOKOHTPOJUIEPE U KaK OHU HCIOJIb3YIOTCA? IK-1.1.1
23 YT0 Takoe NpepriBaHys M KaKk OHU 00pabaTeiBaloTcs B MUKpokoHTpomnepax? | ITK-1.71.1
24 Kaxk paboraer Taiimep B MUKPOKOHTpOJLIEpE? IK-1.1.1
25 Yro Takoe AIIIT 1 KaK OH HUCITOIB3YETCS B MUKPOKOHTpOJLIEpax? IK-1.1.1

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEepU3YIOLIUX JTanbl (OPMHUPOBAHMS KOMIETEHLIMH, cojaepxkarcid B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue ykazaHus g 00y4JaromUXCsl IO OCBOCHUIO JUCITUTUTHHBI

11.1. Metonuueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMEHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOUM MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBIN ammapar
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KOHKPETHOW 0o0JIacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.

[lnanupyemMble pe3yabTaThl IPY OCBOEHUH 00y4YaroUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEeJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIILIJIEHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKalIINe TObl;

— HayuyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACIATH TJIABHBIE MBICIU U
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIMuYHBIX
(bopMyITUPOBKax);

— IOJIy4eHHE TOYHOI'O IIOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepua’d MOXKET COIPOBOXKAATHCS JIEMOHCTpAalUUEd  CllalijoB U
UCIIOJIb30BAaHUEM pa3[aTOYHOrO MaTepuaja IpU IPOBEIEHUU KOPOTKUX JAMCKycCUM 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOI0 MaTepuaa:

— JIeKmoHHBIM MaTepuai NpeACTaBIAETCs IPENOIaBaTeNIIM YCTHO;

— Jleknus cocTOMT W3 TPEX OCHOBHBIX 4YacTEH: BCTYNMTEIBHOW, OCHOBHOW M
3aKJIFOUYNUTEIbHON;

— BcerynurensHas yacTe onpezenseT Ha3BaHUE TEMBI, IUIAH U LIEJb JIEKIWH,

— B OCHOBHOMN 4YacTH JEKUUU peaM3yeTCsl Hay4yHOE COACpIKAHUE TEMbI, BCE IJIaBHbBIE
y3JI0BBIE BOIIPOCHI, IPOBOAMTCA BCS CHCTEMa J0KA3aTeJbCTB C HCIOJBb30BAHHEM Haubosee
1eJ1eCO00Pa3HBIX METOAMYECKUX IPUEMOB;

— 3akiouMTeNnbHas 4acTb HMeEeT Meiblo 00001aTe B KpaTKUX (OPMYIMPOBKax
OCHOBHBIE HU/JIEU JIEKIIUH, JIOTUYECKHU 3aBepllas €€ KaK 11eJJOCTHOE TBOPEHHUE;

— OraenbHbIE BUABI JIEKIUI MOTYT UMETh CBOM OCOOEHHOCTH KakK I10 COJEPKaHUIO, TaK

U 110 CTPYKTYpeE.

11.2. Metoauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEpPUCTHKOW O0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoeinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TpHOOpeTeHWE HAaBBIKOB WCCIEIOBAaHHUS TPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JUCIUILTIHHEI;

— 3aKpeIUIeHHe, pPa3BUTHE W JICTAIM3AIUS TEOPETHUECKUX 3HAHHWH, MOJYYCHHBIX Ha
JEKIHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanue 1 TpeOOBaHMS K ITPOBEIEHUIO JA00PATOPHBIX padoT
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CrynenTsl pa3ouBaroTcs Ha moarpymnmbl. [lepen mpoBeaeHueM J1a00paTOPHONM PaOOTHI
06y‘-IaIOH_[eMCSI CJICAYCT BHHUMATCIIBHO O3HAKOMUTLCA C MCTOAUMYCCKHMU YKa3aHHUAMHU 110 €€
BBINOJIHEHHIO. B COOTBETCTBHHM € 3a/laHHEeM O0yYaIOIIMecs JOJDKHBI MTOJTOTOBUTH HEOOXOIUMbIE
JaHHbIe, TOJIYYUTh OT TMpernoAaBareNs JONYCK K BBINOJHEHHIO Ja0opaTOpHOil paloThl,
BBINOJIHUTh YKA3aHHYIO IOCJICIOBATEIBHOCTh JICHCTBHM, IMOJYYUTh TPeOyeMble pPE3yibTaThl,
0(pOPMHUTH ¥ 3aLIUTUTH OTYET 110 JIAOOPAaTOPHOU padoTe.

Crpykrypa 1 hopMa oT4eTa 0 JIabopaTOPHOM padbore

Otuer o nabopaTopHOii pabOTe€ [OOKEH BKIOYaTh B CeOS: THUTYIbHBIA JIHCT,
(GOpMYITUPOBKY 3aqaHUs, TEOPETHUYECKHE TOJIOKEHUS, HCIIONb3yeMbIe IIPH BBIOJHECHUH
1abopaToOpHO#l pabOTHI, OMKMCAHKE MPOIIECCA BBHITOIHCHHS 1a00paToOpHOi pabOThI, MOJIyIEHHBIE
pe3y.]'IBTaTbI 1 BBIBOJBI.

TpeboBanus k oopMIICHHIO OTYETA O JaOOPaTOPHOHU paboTe

ITo xaxmoit mabopaTopHOil pabOTE BHIMOJHAETCS OTIACIbHBINM OTYeT. TUTYIBHBINA JUCT
opopmisieTcss B COOTBETCTBHHM C IMa0ioHOM (oOpasmom), mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CekTop HOpMaTUBHOM TIOKyMEHTaluny». TeKCTOBbIe U TpaduvecKue
MaTepuaibl 0pOPMIISIIOTCS B cooTBeTcTBHH ¢ nedicTByrommMu ['OCTamu u TpeGoBaHUSAMU,
npuBeneHHbIME  Ha caiite [YAII (www.guap.ru) B pazgene «CekTop HOPMATHBHON
JokyMeHTanuu». Otdersl 10 JiabopaTopHOW paboTe 3arpykaroTcs B JIMYHBIM KaOWHET
oOyuaroiierocsi B ycranoBieHHble B «JIluunom kabunere ['Y AID» cpoku amns kaxaon paboThI.

11.3. Mertoauueckue ykazaHus JUIsi OOYYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUIO ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 0e3 ero HemoCpPeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaroUX CSASBIISIOTCS:

— y4eOHO-METOANYECKUI MaTepual Mo AUCLIUILIINHE.

11.4. MeTtoauueckue yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCHEBAEMOCTH IIPEIYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CEMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAllMU OCYLIECTBIIAETCS B
coOoTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IpOMEXyTOuHOU arrectauuu cTyaeHToB ['YAII, oOyuaromuxcss MO NporpaMmMmbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThI
crynentoB B 'Y AIIy.

[IpoBeneHne TEeKymero KOHTPOJISI YCIEBAEMOCTH OCYLIECTBISETCS C IMOMOUIbIO TECTOB,
npuBeJeHHbIX B Tabnuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEBAeMOCTH OLIEHUBAETCS 110
YETBIpEX OanpHOM CUCTEME! «OTIIMYHO, «XOpOILIO», «yIOBJIETBOPUTEIBHOY,
«HEYAOBIETBOPUTEIBHOY.
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11.5. Metoau4eckue yka3zaHUs JJisi O0y4arolIMXcs MO MPOXOXKICHHIO MPOMEKYTOUHON
aTTeCTallH.

[Ipomexxyrounasi  arrectaisi  OOydyaromIMXCsl — HpPEJyCMaTpuUBaeT  OLIGHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus o aucuuiuinHe. OHa BKIJIIOYAeT B
ceos:

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00y4aromuMcs PU U3YYEHUH TUCIUIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PAa0OT U MPOXOXKAECHUU MPAKTHK C aTTECTALIMOHHON OLEHKOH
COTIIUYIHOY, «XOPOILOY, KyJOBICTBOPUTEIHHOY, HEYIOBICTBOPUTEIHLHOY.

JuddepenurpoBanHblil 3a4eT 00y4yaroIIMICS MOMy4aeT MPHU BBIIOJHEHUH U Cladye He
menee 80% nmabopaTopHBIX paboT, BEIOJIHEHHBIX B MIOJIHOM 00beMe, TPOHACHHOMY U CTAHHOMY
TECTUPOBAHUIO TEKYLIEr0 KOHTPOJIS C OLEHKOM HE HHUXKE «YyJIOBIECTBOPUTEIBHOM,
YIIOBJIETBOPUTEIHHOM ITOCEIIAEMOCTH 3aHATHIA.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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