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Pabowas mporpamma y4eOHOH JUCHMIUIMHBL SBISETCS YacThiO OCHOBHOM
npodeccHoHaNbHOH 00pa30oBaTe/IbHOM POrpaMMBl ISl IOArOTOBKH 0aKkaiaBpoB
o HanpaslieHHI0 1oAroToBkd 44.03.01 INemarormueckoe obOpasoBaHHE OYHOH
(hopMEI 00y4HeHHS.

Pabouas nporpamma y4eOHOM AUCIUILTHHEI pa3paboTaHa B COOTBETCTBHHE C
®I'OC BO - OakanaBpuaT 10 HampasieHHIO noarotoBku 44.03.01
«ITeparornueckoe oOpa3oBaHHMe», YTBEPXKICHHBIM IpHKa3oM MuHucTepcTBa
obpazoBanus u Hayku Poccuiickoii @epmepanmu ot 22.02.2018 Ne 121 (c
HU3MEHEHHAMH M JlonojHeHusMH) ©  [IpodeccHoHansHEIM  cTaHZApTOM,
yTBepxaeHHbM [Ipukazom MuHuCTepcTBa TpylJa W CONHANBHOH 3aIHTHI
Poccuiickoii @enepanun «O0 yTBep:KIeHHH MpoQ)ecCHOHATBHOIO CTaHAAPTa
«ITeparor (neparoruyeckas AesATeIbHOCTh B JOIIKONBHOM, Ha4YalbHOM OOIIEM,
OCHOBHOM 001m1eM, cpenHeM obieM 00pa3oBaHHH) (BOCIHTATENb, YUHUTEND)» OT
08.10.2013 Ne 544m.

COCTABMHTE/JIb:
NOLEHT Ka(enpsl HHPOPMALMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHH M CHCTEM,
NOKTOp TeXHH4ecKuX Hayk Kamyctun [lenuc AnekceeBud

VTeepieHa Ha 3aceqaHuH KadeOpsl HH(GOPMALMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH H CHCTEM
TIPOTOKON OT « /3 » o eyl 2026 r. Ne 71

3aBenyrommi Kadenpoil WHYOPMAIMOHHBIX 00 BaTEJBHBIX TEXHOJIOTUH M

CUCTEM J.A. Kanmyctua
(noanmce) (l/

Onobpena Ha 3acefiaHuu y4eOHO-MeToAHUecKOM KoMuCcuu MHcTuTyTa Qusuko-

MaTeMaTH4YecKoro 00pa3oBaHus, HHOOPMAIIMOHHEIX M O0CITY)KHBAIOLIHX

TEXHOJIOTHH
Tlpotokon oT « 7% » _ .Cagie, /2026 Ne &

Ilpencenarens  y4ebHO-mMeTommdeckoi  kommccun  MHctutyTa  u3MKO-

MaTeMaTH4YecKoro o0pa3oBaHus, HHOOPMALIMOHHBIX H  0OCITYKHBaIOLIHX
TEXHOJIOTHH : \/ o
A “’7 O .B. JTaBeicku6a
(nogyeﬁ)
COTJIACOBAHO: o

Hupekrop JlenapramenTa o6pa3oBaHus

B.B. CaBenkos

(no;[nucs)/




1. Ilesn ¥ 3afaUM JUCLUTIIMHBI

Lemu w3ydyeHusi [JUCLMIUVIMHBI: W3yuyeHWe OCHOB OpraHu3alud |
(QYHKIIMOHUPOBaHUsI  pa3/iMUHbIX  TUMOB  MUKpompoueccopoB (MII) wu
MHUKPOITPOLIeCCOPHBIX OosiblX uHTerpadbHbix cxem (BUC) (MIT BUC) u ux
TIpOrpaMMMPOBaHMUSI.

3ajauu:

- MpPefOoCTaBUTh CJIyIIaTer0 3HaHWS COBPEMEHHBIX MeTOJOB, CPelCTB M
TeXHOJIOTUU Pa3pabOTKH MUKPOKOHTPOJIIEPHBIX CHUCTEM;

- U3y4yeHue CTPYKTYpbl OpraHuW3aldd KOMaHJI MHKPOIIPOLIECCOPOB U
MUKDOKOHTPOJIJIEPOB.

2. MecTo aucuuniaunbl B cTpyktype OIIOII

YuebHasi guciuruiiHa — «IIporpaMMupoBaHrWe  MHKDOMPOLIECCOPOB U
MUKDOKOHTDOJIJIEPOB»  OTHOCUTCSI K UacTd, (OpMHpPyeMOW YyuaCTHHKaMH
oOpa3oBaresibHBIX OTHOIIeHuW yuyebHoro timaHa (b1.B.02). ducuumriivHa
peanusyeTcss Kadeapoil WHGOPMAIMOHHBIX 00pa30BaTe/IbHBIX TEeXHOJIOTHN |
cucteM (4) MHCTUTYT PU3MKO-MaTeMaTHUeCKOro o0pa3oBaHusi, THPOPMALIMOHHBIX
u obcyxuBaromux texHosnoruit ®I'60Y BO «JITTTY ».

HeobxouMbIM YCIOBHEM [ijisi OCBOEHUsI YueOHOUW AUCLUTUIMHBI SIBJISIOTCS
3HaHUSI T[PUHLMIIBI OpraHu3alv W (QYHKIMOHMPOBAHWS  armapaTtHbIX U
MPOrPAMMHBIX ~ CPeJCTB  MHUKDOKOHTDOJIJIEPOB;METOJbl, = TEXHOJOTMHA U
MHCTPyMeHTaJ/IbHble CpeJICTBa, TpUMeHsieMble Ha BCeX JTarax pa3paboTKu
anmnapaTHO-MPOrpaMMHBIX KOMILIEKCOB;METO/Ibl pacueTa W KOHCTPYWPOBaHUS

OCHOBHBIX MO/ICUCTEM, BXO/SALLAX B COCTaB COBpEMEHHBIX
MHKDPOKOHTPOJIJIEPOB;3a/iaur, MeTO/bl U TIPUEMBI, IPUMeHsieMble MPY Ha/la)KUBaHUU
anmnapaTHO-TIPOrpaMMHBIX KOMILJIEKCOB MUKDPOKOHTDOJIJIEPOB;METO/bI
TeOpeTUYeCKUX u 9KCIepUMeHTaTbHbIX WcCceJOBaHUM

MUKDOKOHTPOJIJIEPOB;0CHOBHbIE HarlpaB/eHUs HayYHO-TeXHUYEeCKOTO pa3BUTUS
anrapaTHBIX Y MPOrPaMMHBIX CPeJCTB MUKPOKOHTPOJIJIEPOB. YMEHUs M0/1b30BaThCs
MeTOZAaMH, SI3bIKAMU U TeXHOJOTUsMH Pa3paboTKU  arrapaTHO-TIPOrPaMMHBIX
KOMIL/IEKCOB;I0/Tb30BaThCsl  MEeTOAaMH pa3pabOTKU W aHalv3a ajrOpUTMOB,
Mozieneu, apXUTEKTYP u CTPYKTYP anrapaTHO-TIPOrPaMMHBIX
KomriekcoB;[lonb30BaThCsi MeTOAaMU UM CpPeACTBAMM  aHajM3a  arrapaTHO-
MIPOrpaMMHBIX KOMIIJIEKCOB, MeTOAaMU MeTpOJIOTUU U obecrieyeHHsi KauecTBa UX
(bYHKI[MOHMPOBAHUS;10/Tb30BaThCsl METOZAMU U CpeJiICTBaMU aHa/lv3a, OMMCAHUS U
TIPOEKTUPOBaHUS Ye/IOBEKO-MalllMHHOTO B3aUMO/JEWCTBUSI, MHCTPYMEHTAJbHbIMU
cpeAcTBaMU pa3pabOTKH IM0J/1b30BaTeTLCKOTO HHTep(delica;moib30BaThCs METOJaMU
W CpeACTBaMH TeCTUPOBaHUs, OT/IaJKM W UCMBITAHWW anmnapaTHO-MPOrPaMMHbIX
KOMIL/IEKCOB;0/1b30BaThCSl MaTeMaTUUeCKUMH U SKCTIepUMeHTa/IbHbIMU MeTOAaMU
aHa/u3a,  MOJIeTMPOBAaHUSI M MCC/Ie[IOBAaHWsI  arapaTHO-TNPOrPaMMHBIX
KOMIIIEKCOB;MEeTOZ,aMU U cpefCcTBaMU pa3paboTku yHpaBJIsTFOLUX
MUKPOIIPOLIECCOPHBIX CHUCTEM pa3/MYHOrO Ha3HAayeHWs. HaBbIKM HaBbIKaMU



CaMOCTOSITEJTLHOM ~ Pa3pabOTKU  37IeKTPOHHBIX OCHOBE
MUKPOKOHTPOJIJIEPOB U MUKPOIIPOL[€CCOPOB.

CopepxaHue OUCLUIIMHBI «IIporpaMMUpOBaHMe MMKPOMPOLIECCOPOB U
MUKDOKOHTPOJIJIEPOB»  SIBJIAETCST  JIOTUUECKUM TIPO/IO/DKEHHWEM  COZIeprKaHUs
auciunvH «[IporpammupoBaHue», «/[uckpeTHas MaTeMaTHKa», « IHpopMaTHKa».
U SB/SETCSI OCHOBOM /ISl [JaJbHEHIero OCBOeHMUSI JUCHUIUIMH: «3BM wu
nieprdepuiiHbie YCTPOMCTBa», «Teopus nHOOpPMalUM U KOAUPOBaHHe», «OCHOBBI

MHGOOPMAaI[MOHHON 6e30T1aCHOCTHY.

npubopoB  Ha

3. IlepeueHb NIAHHPYEMBIX Pe3y/IbTAaTOB O0yYeHHsI 1O JUCIUIUIAHE

(MoAay/10), COOTHECEHHBIX C HHAMKATOPaMM AOCTH)KeHUsA KOMIIeTeHLMH

Kop o ®1'0C BO

NupukaTop fJocTHXeHus

Pe3ynbTaThl 00y4eHHs 110
AMCIUIIMHE

[TpodeccroHanbHbIE

[TK-4. Criocoben
pa3pabatbIBaTh TpeOOBaHUS
Y MPOEKTHPOBATh
nporpaMmmHoe obecrieueHue,
a Tak>Xe MPOrpaMMHO-
arnrapaTHbie KOMIT/IEKChI

[IK-4.1. 3HaTb: MeTOAbI U
TEXHOJIOTHIO aHa/Iu3a U
TIPOEKTUPOBAHMST TPeOOBaHUIA
K TIPOrPaMMHOMY
obecrieueHHO TIPOIIECCOB U
CUCTeM C 3aJJaHHOM
CTPYKTYPOU U
(bYHKIMOHATBHBIMU
CBOMCTBaMHU

[1K-4.2. Ymerts:
OCYIECTBJISITh pa3paboTKy
TpeOOBaHMI U
NPOEKTHUPOBAHKE
TeXHUYECKUX 3aZlaHuH Ha
pa3pabOTKy MPOrpaMMHOTO
obecrieueHust IPOrPaMMHO-
arrapaTHBIX KOMILJIEKCOB
[T1K-4.3. BnageTs: HaBbIKaMU
pa3pabOTKH MPOrpaMMHOTO
obecrieueHust
TeXHOJIOTUUECKHX TPOL[eCCOB
oOyuarollei opraHv3alyu

[1K-4.1. 3HaeT: MeTOAbI U
TeXHOJIOTHIO aHa/ln3a U
TIPOEKTUPOBAHUS TPeOOBaHUIM
K TIPOrPaMMHOMY
obecrieueHHIO TIPOIIECCOB U
CHCTeM C 3a/laHHOM
CTPYKTYPOU U
(YHKIMOHA/TBHBIMU
CBOMCTBaMU

[IK-4.2. Y™meeT:
OCYILIeCTBJIATh pa3pabOTKy
TpeboBaHU U
MIPOEKTHPOBAHKE
TeXHUUECKUX 3aJJaHUH Ha
pa3pabOTKy MPOTrPaMMHOTO
obecrieueHust TIPOrPaMMHO-
anrapaTHbIX KOMIUIEKCOB
ITK-4.3. BnageeT: HaBbIKaMH1
pa3pabOTKH MPOrpaMMHOT0
obecrieueHUst
TEXHOIOTUYeCKUX TIPOL[ECCOB
obyuarolileli opraHv3alyu

4. CTpyKTypa H cofiep>KaHue JUCHUN/IUHbI

4.1. O6beM yueOHOM JUCIUILIMHBI U BH/BI YUeOHOM padoThI

Buj yue6Ho# padoThI

O0beM yacoB (4 3au. ef.)

Ounas ¢opma

3aouHas ¢opma

O01as yueOHas Harpy3ka (Bcero) 144
Oo6si3aTenbHas ayAUTOpPHasi yuyeOHas

Harpy3ka (Bcero 4acoB), B TOM YHCJIe:

Jlekumu 16

CeMHWHApCKUe 3aHSTUS




[TpakTHyecKue 3aHSITUs

JIabopaTopHble pabOThI 48
KypcoBast paboTa / KypcoBO ITPOeKT

Hpyrue  ¢opmbl  opraHW3auuu  y4eGHOTO 27
rporiecca (KOHTpOJIbHBIE paboThI,
VH/IMBU/yasbHble 3aHSATHS], KOHCY/IbTaLUH U JIP.)
CamocTosiTesibHasA padoTa cTyjeHTa (Bcero) 53
dopma aTTecTanys OK3aMeH

4.2. CopepxaHue AUCHUIIMHBI
Temal. e u 3agaun Kypca. 0630p mukpokoHTposuiepoB ATMEL AVR.
[MpeavicTopust ~ MUKpOKOHTposiiepoB.  CemetictBa  AVR.  OcobenHocTu
npakTUueckoro wucronb3oBanuss MK AVR. O mnorpebnenun. Hekoropele
ocobeHHOCTH rTpuMeHeHNst AVR B cxeMax.
Tema2. OOijee mocTpoeHue, OpraHU3anysA NaMATH, TAKTHPOBaHUs, COPoOC.
[TamsTe mporpamm. [Tamste ganHbIX (O3Y, SRAM). DHeproHe3aBucrMMasi MamsiTh
nanHbix (EEPROM). Crioco6bl TakTHpoBaHusi. CoOpoc.
Tema 3. 3HakoMcTBO C nepudepuHBIMH YCTPONCTBAMH.
[TopTel BBO/|a-BbIBO/IA. Tarimepbl-CueTunKu. AHanoroBo-111hpoBoi
npeoOpa3oBatenb. IlocnmenoBatenbHble  1OpThl. UART. UnTepdeiic  SPI.
Nurepdetic TWI (I2C). YHuBepcanbHbINM NocaefoBaTe bHbI nHTepdeiic USI.
Temad. IIpepbIBaHus U PeKHUMBbI YHEProcOepeKeHusl.
[TpepwiBanMs. Pa3HOBUHOCTY TIpephIBaHUM. Pexkumbl sHeprocOepekeHust
Tema5. O6mue npuHIunbI nporpammvupoBanusa MK cemeiictBa AVR.
Accembsep. Cioco0ObI 1 cpeacTBa rporpammupoBanusi AVR. Pepaktop koga. O6
AVR Studio. O6yctpoiictBo accembiiepa. ITporpammartopel. O hex-daitnibl.
KomaHzpbl, WHCTPYKIMKM W HoTaruss AVR-accemOsiepa. Umcia ¥ BBIpayKeHUsI.
HOupektuBbl ¥ ¢yHkuuu. OO6mas crpyktypa AVR-nporpammbel. O6paboTtka
npepbiBaniid. RESET. Camasi mnporpamma. [loBtop. Ilporpamma cueTuwKa.
Vcrionb3oBaHve TipepbiBaHUW. 3azep)kKka Mo Tanmepy. Ilporpamma cyeTurka c
WCTI0/Tb30BaHKeM rpepbiBaHui. O KOH(UTrypal[MOHHbIE OUTHI.
Tema6. Cucrema xkomang AVR.
Komangbl nepegauu yripasienus U peructp SREG. KomaH/bl TpoBepKU-TIPOITyCKa.
Komanzpl noruueckux omepaiuii. KomaHabl cABura v orepaiud c Ouramu.
KoMmaHie1 apudmeTrdeckux orepaiyid. KoMaH/ibl nepecbiiky JaHHbIX. KoMaH bl
yTpaB/eHs] CUCTeMOW. BhITIo/THeHWe THUTIOBBIX Mporieyp Ha accembmepe. O cTeke,
JIOKQJIbHBIX U I7I00a/bHBIX TTePeMeHHbIX.
Tema7. ApudmeTrueckue onepanuu.
CraHpapTHbie apu@MeTHUeCKre orepalyyd. Y MHOKeHHe MHOTOpa3psAHbIX Udp ..
PacnipesienieHie  MHOropa3psgHbIX uucen. Omnepalyyd € ApOOHBIMU UKCTaMHU.
l'enepatop ciayuvaviHbix uuncen. Onepaumyn ¢ uucinamu B (opmate BCD.
OrtpurarenbHbie yucia B MK.
Tema8. IIlporpaMMupoBaHue TaiMepoB.
8- u 16-pa3psaHble TariMepbl. POPMHUPOBaHUS 3a/laHHOTO 3HAUEHMSI YaCTOTHI.
Orcuer BpemeHu. TouHass Koppekuuss BpeMeHU. YacToTomep U mepuojomep.

5



Yactotomep. Ilepuomomep. YmpaBiaeHuWe AuHaMUuecKow uWHAWKauuen. LED
VH/MKAaTOPbI U X MOJK/II0UeHre. [I[porpammupoBanue JMHaMAYeCKOW MHAUKALWH.
Tavimepsl B pexkume PWM.

4.3. Jlekipyu

Ne
n/n

Ha3Banue TeMbl

O0BemM yacoB

Ouynasn
¢opma

3aouHas
¢opma

3 cemecTp

Temal. Llenmu u 3agaun Kypca. O630p
MUKPOKOHTpOJIIepoB ATMEL AVR.

Tema2. OO1jee MOCTpOeHUe, OPraHU3alys MaMsITH,
TaKTHUPOBaHus1, cOpoc.

Tema 3. 3HaKOMCTBO C nepu(peprurHbIMU
YCTPOKCTBAMM.

Temad4. [IpepbiBaHUsI U Pe;KUMbI SHeprocoepekeHusl.

Tema5. O61ue MpUHOUITEI TporpamMupoBadus MK
cemerictBa AVR.

Temab6. Cucrema komanzg AVR.

Tema7. ApudmeTrHuecKre oreparyu.

I [| U1 [~]| W

Tewma8. [TporpaMMypoBaHye TaiMepOB.

HTtoro:

4.4. IlpakTUueckue 3aHATHA
He npefiycMoTpeHbI yueOHbIM TI/IaHOM.

4.5. JTaGopaTopHbIe padoThI

n/n

Ha3Banue TeMbl

O0BeM yacoB

Ounan
dhopma

3aouHas
¢opma

3 cemecTp

bopbba c pebe3rom KOHTAaKTOB

W cnosib30BaHUe TaviMepa

Vcrionb30BaHue TIpepbIBaHUM 10 TaliMepy

dopmupoBaHusl 3ByKa

Mys3biKa/ibHasi IIKaTy/IKa

Ko/10BBIM 3aMOK.

Wcnons3oBanne UART

YHpaBJ'IEHI/Ie ABHUI'dTe/IeM ITOCTOAHHOI'O TOKd

OO NV |WIN |-

yr[panIEHI/Ie IIaroBbIM ABUI'dTe/IEM

—_
(e}

Wcnons3oBanue SPI

—_
—_

OtobpaxeHue Tekcta Ha Tpadpuueckom LCD aucruiee
WG12864A Ha 6a3e koaTposuiepa KS0107

IR R R R RS

12

OTtobpaxeHue pucyHka Ha rpaduueckom LCD aucrinee
WG12864A Ha 6a3e koaTposuiepa KS0107

~

HTtoro:

48




4.6. CamocTosiTe/TbHAsA padoTa CTYAeHTOB

Ne Ha3BaHue pa3pena / TeMbl Bup camocToATe/IbHOM O0Bem yacoB
n/n padoThI OuHan 3aouHas
dbopma ¢opma
3 cemecTp
1 ggﬁ%g I/X{\[}CE(OHTPOHHGPOB KoHcrekT nekiuii 10
OO011jee mocTpoeHwue,
2 OpraHu3aLys naMsTy, KoHcnekT nekumii 10
TaKTHPOBaHUs, cOpocC/
3 3HaKovMCTBo C nepu(epUHbIMU KoHCIIeKT JeKuyii 10
YCTPOMCTBaMU
OO011ve IPUHIUTIBI
4 nporpammupoBanus MK KoHcnekT nekiui 10
cemeiictBa AVR
5 Cucrema komang AVR. KoHcnekT nekiui 13
Hroro: 53

4.7. KypcoBble padoThI / MPOEKThI
He npesiycMOTpeHbI yueOHBIM TI/TAaHOM.

5. Metoauueckoe obecrieueHue, 00pa3oBaTe/ibHbIe TeXHO/JI0TUHI

[TpenofjaBaHyie OUCLMIIIMHBI BeleTCS C TPUMEHeHWeM C/elyIOLMX BUOB
o0Opa3oBaTebHbIX TEXHOJIOTHH.

Hapsimy ¢ MeTOAMKOH TpaJMIJMOHHON JIEKIJMOHHO-TIPAKTUUYECKOH paboThI
TIpe[yCMOTPEHO WCII0/Ib30BaHWe AaKTHBHBIX (OPM W MeTO/0B  yueOHOM
JesiTeJIbHOCTH, B TOM UHC/Ie: yueOHbIe AUCKYCCHH, bece/ibl, MO3TOBOM IITYPM.

MetozauKa npobieMHO-MA/IOTHYECKOT0 00yUueHHs IPUMEHSIETCS B TTpoliecce
JIeKI[UOHHOM paboThl Ha/l yueOHbIM MaTepHalioM B KaXkAoW U3 TeM yueOHOM
JMVCLIUTIVHBI.

Metozpika 00yueHWSI B COTPYAHUUECTBE C TIPUMEHeHHeM KOMaH/HBIX,
I'PYTTIOBBIX BUIOB Pab0OThI MCMIOJIB3YeTCs B MPOIjecce OpraHU3alivy JJabopaTOPHbIX
pabor.

MeToMKa HUCCe[joBaTe/IbCKOU JesiTeTbHOCTU MCIIO/Ib3yeTCsl KaK OCHOBA [I/Ist
OpraHu3alid CaMOCTOSITe/IbHON PaboThI CTYZIEHTOB B 00beMe YueOHBIX TEM.
[TpuMeHsIIOTCS CpeAicTBa My/IbTUMe/Jua: TIpe3eHTaluu, Buaeo, 6assi JOP.

HNugopmayuoHHble mexHo/102UU: WCII0J/Ib30BaHue 3JIEKTPOHHBIX
obOpa3oBaTe/lbHLIX pPeCcypcoB  (37EKTPOHHBIA KOHCIIEKT, Ppa3MeIeHHBbIA BO
BHYTpPEHHeH CeTH WIH T.I1.) TIPY TIOATOTOBKE K JIEKIUSIM, 1ab0paTOpHBIM paboTam u
CaMOCTOSTe/IbHOM paboTe.

Paboma 6 KomaHOe, npoekmHas OesimeAbHOCMb: COBMecCTHasi paboTa
CTYZIeHTOB B TPyTIIIe TP BBITTOJIHEHWUH JIab0paTOPHBIX paboT.

6. (DOPMBI KOHTPOJIA 0CBOE€HUA NTUCIUII/IUHBI



Tekyljasi arTecTalusi CTyJeHTOB MPOU3BOJUTCS B AUCKPETHblE BPEMEHHbIE
WHTepBa/ibl B Ceyouux (opMax: BbIMOHeHHe jabopaTopHBIX paboT; 3aiura
nabopaTopHbIX paboT.

[TpoMeXXyTOUHBIM KOHTPO/b TI0 pe3y/JbTaTaM OCBOEHUS [UCLUTUIAHBI
MIPOXOAUT B popMe 3K3aMeHa (BK/ItOUaeT B ce0si OTBET Ha TeopeTHUeCKre BOTIPOCHI
Y BBITIOJTHEHHE TeCTOBOI'O 3a/laHK).

CucrtemMa oOlLleHMBaHUSI yueOHbIX [OCTH)KEHHWH CTY[eHTOB, OLleHOUHble

CpeAcTBa TpefcTaB/ieHbl B (DOHZAe OI[eHOUYHBIX CpeACTB K paboueil mporpamme
yueOHOU AuCIUIITHHE (B TIPUIOXKEHUN).

7. YueOHO-MeTOJHUECKOE 71 NMporpaMMHO-UH(OpPMALOHHOE
obecrneueHye AUCIUILTHHBI

A) ocHOBHas MTepaTypa:

1. PoraHos, E. A. OcHoBbl HH(GOPMAaTHKA U MPOTPaMMUPOBaHus : ydyeOHOe
nocobue / E. A. PoraHoB. — 4-e u3n. — MockBa : VHTepHeT-YHUBepCUTET
Nudopmamonnsix Texnonoruit (MHTYUT), A Ilu Ap Mepua, 2025. — 390 c.
— ISBN 978-5-4497-0908-0. — Tekct : »3nekTpoHHbii // I1ludpoBoi
obpasoBarenbHbli  pecypc  IPR  SMART [caiit]. @ —  URL:
https://www.iprbookshop.ru/146361.html (mata o6pamjenus: 04.01.2026). —
Pexxum pocrtyna: gnst aBropusup. [losib3oBarenen

2. MuKporipoiieccCopHble CHUCTeMbl : yueOHoe mocobue gy By3oB / E. K.
Anekcangpos, P. U. I'pymBuukwuii, M. C. KynpusiHoB [u ap.] ; nog pepakiuei 1.
B. Ily3ankoBa. — CankTt-Iletepbypr : [TommtexHuka, 2024. — 936 c. — ISBN 978-
5-7325-1205-2. — TekcT : 3nekTpoHHbIM // 1{udpoBoii obpa3oBaTenbHBINA pecypc
IPR SMART : [cait]. — URL: https://www.iprbookshop.ru/135124.html (mata
obparrenusi: 04.01.2026). — PexxuM pocTyma: st aBTopusup. [Tosb3oBareneit

3. . MuKporipolieccopHble CUCTeMbl  : yuyeOHOe Tmocobue [jis
By30B / E. K. Anekcanzapos, P. W. I'pymBuukuii, M. C. KynpusHoB [u fAp.] ; moz
penakieit 1. B. [Ty3ankoBa. — Cankrt-IletepOypr : [TomurexHuka, 2024. — 936
c. — ISBN 978-5-7325-1205-2. — Tekct : siekTpoHHbIM // LludpoBoii
obpa3zoBarenbHbli  pecypc  IPR SMART [caiT]. @ —  URL:
https://www.iprbookshop.ru/135124.html (mata o6pamjenus: 07.01.2026). —
Pexxum poctyna: anst aBropusup. [losib3oBaresnen

4. Koiuenes, A. A. TIpumeHeHUe LIU(PPOBbIX UHPOPMALIMOHHBIX TeXHOJIOTUM B
obyuenuu (Ha rpumepe ObOpa3oBaTesbHas riaTdopmMa AJisi OATOTOBKY KaZlpOB B
dpooii skoHoMuke DATALIB.RU) : yue6Ho-MeToAnueckoe mocobue / A. A.
Komenes. — Mocksa : Aii [Tu Ap Megua, 2024. — 36 c. — ISBN 978-5-4497-1009-3.
— Texkcr : a/ekTpoHHbIM // Obpa3oBaresibHas r1aTdhopMa Jijisi IOJrOTOBKU KaZIpOB B
1MdpoBo 5KOHOMUKE DATALIB.RU : [caiT]. - URL:
https://datalib.ru/catalog/books/104891 (mata oOparitjenusi: 15.01.2026). — Pexxum
JIOCTyMa: Zijisl aBTOpPU3Mp. MoJib3oBaresieid. - DOI: https://doi.org/10.23682/104891

5. Jlebener M. B. CodeVisionAVR: rocobue s HauMHAIOMMX. — M.:
Hopska-XX1, 2018. 592 c: ui.


https://doi.org/10.23682/104891

6. EBcrudees JI. B. MukpokonTposiepel AVR cemerictBa Tiny u Mega
¢upmel «Atmel». — M.: M3gaTenbckuii oM «logska». — 2016

7. besnoB A. B. KoHCcTpyrpoBaHHe yCTPOWCTB Ha MUKPOKOHTpPOJL/Ie—pax.
— Cankrt-IletepOypr: Hayka u Texnuka. — 2015

b) pjononHuTenbHas muTeparypa:

1. [ToroBa, C. A. Iludpoas obpa3oBaresbHasi Cpefia: UCXOAHbBIE TIOHATHS U
KOHLeNTyasbHOe MnpoekThpoBaHue : MoHorpadus / C. A. IlonoBa. — Mockga :
NuctuTyT MupoBbIX LuBun3aumu, 2024. — 252 c¢. — ISBN 978-5-907445-63-5. —
TekcT : 2nekTpoHHBIN // O6pa3oBaresibHast iaTdopMa /s OATOTOBKYU KaZIpOB B
1idpoBoi SKOHOMMUKE DATALIB.RU : [canT]. - URL:
https://datalib.ru/catalog/books/119091 (mara obpaijenusi: 05.01.2026). — Pexxum
JIOCTyma: i aBTOPU3UP. M0JIb30BaTe/ien

2. Mrwomnep C., 3ekep K. Mopepnusauus u peMmoHrt IIK. Ilep. ¢ anri. - K;
M.; CII6.: M3parensckuii oM "Bunbsamc", 2002. - 992 c.
3. PynomeroB E., PygomeroB B. AnmapartHble cpeicTBa U MyJIbTUMeJua:

CripaBouHuK. - CI16.: [Tutep-Kowm, 2003. - 352 c.

B) VIHTepHeT-pecypChI:
1. ___Ypoxku ApayuHo (Arduino) s HauvHarowmuyx [ DneKTpoHHbIN pecypc] —
Pexxum pocrtyna:https://alexgyver.ru/arduinolessons/?ysclid=lsaa0lmvof431930821
(maTa obparterus 04.01.25).
2. Jlanb — 3nekTpoHHasi bubmoTteunas cuctema. URL: https://e.Janbook.com/

3. IPR SMART - onekrpoHHas OubOmioTteuHass cuctema. URL:
https://www.iprbookshop.ru/

8. MaTepua/IbHO-TeXHHUYECKOe o0ecrieueHue U CIUILTHHBI

JIeKI[MOHHbIe 3aHATUSI: KOMILIEKT 3/IeKTPOHHBIX TIpe3eHTal|uli/C/1aifioB,
ayJIUTOpUsl, OCHAIlleHHasi TIPe3eHTAlMOHHOW TeXHUKOW (TIpOeKTop, 3KpaH,
KOMIIbIOTep/HOYTOYK) U T.II.

JlabopaTtopHble ~ pabOTBI:  KOMIIBIOTEPHBIM  KJ/acC,  OCHAIl[eHHBIN
MYJIbTUMEeTUMHBIM TIPOEKTOPOM, VHTEePaKTUBHOU JIOCKOM, ceTeBOM
MH(PACTPYKTYpOii U OpraHu30BaHHBIM JOCTyrioM B WMHTepHet, makeTbl I1IO MS
Word, MS Excel .

[Tpouee: pabouee MecTO TIperofaBaTtesisi, OCHAIlleHHOE KOMITBIOTEPOM C
noctyrioMm B MHTepHeT, pabourie MecTa CTY/JeHTOB, OCHaIlleHHble KOMITbIOTePAMH
c poctynoM B VHTepHeT, mpegHa3HaueHHble i pabOThl B 3JIEKTPOHHOU
oOpa3oBaTenbHOW Cpefie U T.II.



9. JIuCT JOMO/THeHUM M U3MeHeHUH

n/n

Hdara
BHeECEeHHsA
W3MeHeHHu /
JIOTI0/THEHHSA

OcHoBaHue

Copepxanue usmMeHeHnus /
AOIIO/THEHUS

JIuna, noATBepXXAawIye
H3MeHeHHe / JOIo/THeHHue
3aBenyronmii | [JupekTop /
Kadeapoii JleKaH
(DPamunus, (Pamunus,
uHuyuaswl, UuHuyuawl,
noonucsn) noonucs)
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