MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKON ®EJIEPAIIIN
(henepanpHOE TOCYAPCTBEHHOE OFOPKETHOE 00Pa30BaTEILHOE YUPEHKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKMI rOCYTapCTBEHHBIN YHUBEPCUTET

b1.0.19

(UHOEKC OUCYUNAUHDL)

PABOYASA ITPOI'PAMMA JTUCHHUIIJINHBI

IIporpaMmmupoBaHue JIEKTPOHHBIX YCTPOMCTB

(HaumeHoBaHUE OUCYUNTUHDL)

10 HAMPABJICHUIO TIOJITOTOBKY (CTICITHATIBHOCTH)
11.03.04 DnexTpoHNKa ¥ HAHOAJIEKTPOHUKA

HAIPABIIEHHOCTH (TIPOMITH )/ CIIeIAaTH3AIUS
[TpoMmbITICHHAS YIEKTPOHKMKA TSI TPOU3BOJICTBA OECITMIOTHBIX JICTATEIbHBIX allapaToB

®dopma 00yUeHHSI: OUHAS
I'ox Habopa: 2025
O6mas Tpynoemkocts: 6 3E

Pacnpenenenne YacoB JUCHUIIMHBI ITO CeMeCTpaM

Cemectp 2
dopma KOHTPOJISI | DK3aMEH Hroro
Bun zanaruit
Jlekuun 32 32
JlaGopaTopHbie 16 16
[IpakTHueckue 32 32
PykoBoicTBO: KypcoBbie paboThl (mpoekTs) / PI'P
[IpoMexxyTo4yHas arTecTanus 0,35 0,35
KonTakTHas pabora 80,35 80,35
CamocTtosTenpHas pabora 100 100
Kontposb 35,65 35,65
Hroro 216 216
4 )

JOKYMEHT NMOAnucAH
QNEKTPOHHOW MOANNCHIO

Ceptudukat: 00CF652E9D4759496E28C17423678E13CC
Brnageneu: WesuoB AnekcaHap AnekcaHgpoBuy
HencteuteneH: ¢ 07.04.2026 go 01.07.2027




Pabouyro nmporpamMmy coctaBuiI(u):
JoneHT, K.T.H., I muoun E.C.

(Oonxcrocmy, yuenoe seanue, cmenens, Pamunus 1.0.)

PeniensupoBanue padbodeil mporpaMMbl TUCHUTUIIMHBL:

X OtcyrcTBYyeT

Penensenr

(OondcHocmy, yuenoe 3eatue, cmenens, Pamunus 1.0.)

PaGouas mporpamMma quctuIiuHbl coctaBieHa Ha ocHoBaHur GI'OC BO u yueOHOro miuana
HaIpaBJIEHUS TIOJrOTOBKH (CIENaIbHOCTH)
11.03.04 DneKkTpoHHKA U HAHODJIEKTPOHUKA

Cpok neiicTBus padoueil nporpaMMbl AUCHMILIMHBI 10 «31» aBrycra 2029 r.

YTBEPXIEHO

Ha 3acenanuu kadeaps
[IpombInIeHHAS SJIEKTPOHUKA

(mpoToxout 3acemanus Ne 1 ot «28» aBrycra 2025).



1. esab ocBOeHMS JUCUMILIIHHBI

Lenb ocBOEHUS AMCHUIUIMHBI — (OPMHPOBAHUE Yy CTYJEHTOB OOIIENPO(hECCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOIUMBIX [UIsi pa3padOTKH BCTPOEHHOI'O MPOTPAMMHOIO 0OecreyeHHs
YCTPOUCTB DJIEKTPOHUKH, Ha MPAKTHUKE HAYYUTh pabOTaTh ¢ COBPEMEHHBIMU CpeJaMH pa3padOoTKu

MIPOrPaMM.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBI ¥ IPAKTHKH, HA OCBOCHUH KOTOPBIX 0azupyeTcs JaHHAs AUCIUILINHA:
OcHoBbl HHGOPMAITMOHHOM KYJIBTYpHbI, BBE/IEHHE B PO EeCcCHIo, BhICIIAasi MaTeMaTHKa

I[I/ICI_II/IHJ'II/IHLI U IPaKTUKH, OJId KOTOPBIX OCBOCHUC JaHHOM JUCIHUILIAHBI HCO6XOJII/IMO KakK

HpeAIIecTBYIOMIEE:
ONEKTPOHHBIE

HU3MCPHUTCIILHBIC

npubopsl U

JaTYUKU  HHPOpPMAIIHH,

MHUKPOIIPOILIECCOPHOM TeXHUKH, CHCTEMBI KOMITBIOTEPHOT'O 3pEHUS

3. Ilnanupyembie pe3yJabTaThbl 00y4eHUsI

®opmMupyemblie U

I/IHI[HKaTOpI)I HOCTHKCHUSA

KOHTPOJIMpyeMble N Ilnanupyemble pe3yabTaThl
POTHpY KOMIeTeH Uil Py pesy
KOMIIeTEeHI[UU o0y4eHust
(Ko 1 HAMUMEHOBaHUE)
(KOl ¥ HANMEHOBAHUE)

OIIK-3 Crniocoben OIIK-3.1 Hcnonb3yer | 3HaTh: COBPEMEHHOE COCTOSIHUE U
MPUMEHSTh METO/IbI UHPOPMAITMOHHO- TEHJICHIIUU Pa3BUTHS SJIEKTPOHHOMN
MOMCKa, XpaHEHUS, KOMMYHHKAI[IOHHBIE TEXHHUKH; TPUHIUIIBI TOCTPOCHUS

00paboTKH, aHamu3a u
NPE/ICTAaBIICHHS B
Tpebyemom (hopmare
uHdopmanuu u3
Pa3IMYHBIX UCTOYHUKOB U
0a3 JaHHBIX, COOIIOAas
IIPH STOM OCHOBHEBIE
TpeOOBaHMS
MH(POPMALIMOHHOM
0€30macHOCTH

TEXHOJIOTHH MIPH TIOUCKE
He00XoaMMOi HHPOPMALTHH

OIIK-3.2 3Haer
COBPEMEHHBIC TIPUHITHUITHI
MIOMCKA, XpaHEHUS,
00paboTKH, aHAIM3a U
NpeCTaBICHUS B
TpedyemoM (hopmate
UHPOpPMALIUU

OIIK-3.3 VYmeer
pemaTh 3a1a4u 00padoTKU
JaHHBIX C TIOMOIIBIO
COBpPCMCHHBIX CPCACTB
aBTOMATH3AIIUH

OIIK-3.4 Brnaneer
HaBBIKAMH 00€CIIEUEHHS
UH(POPMALMOHHOM
06€e30macHOCTH

TEXHUYECKOTO 3aJ[aHUsI IPU
pa3paboTKe 00BEKTOB,
HCTIONB3YIONINX TPOTPAMMHOE
o0ecrneyeHne; METOIUKyY
MPOEKTUPOBAHUS TPOTPAMMHBIX
CUCTEM; CUHTaKCHUC SI3bIKa
nporpammupoBanusi Cu

VYMeTh: NCTIONIB30BaTh HOPMATHBHBIE
" CIIPaBOYHBIC JAaHHBIC ITPU
pa3paboTKe MPOEKTHO-
KOHCTPYKTOPCKOM TOKYMEHTAllUX Ha
00BEKTHI, HCIOIB3YIOMINX
IIPOrpaMMHO€E 00ecIieyeHHe

Brnanets: HaBbIKaMu pabOTEHI C
BBIYHCIIMTETLHON TEXHUKOI,
HaBbIKaMU pabOTHI C
MHCTPYMEHTAIbHBIM ITPOTPAMMHBIM
obecrneyeHneM; COCTaBIIEHUS
MPOTrpaMMm ISl IPABIECHUS
ANIEKTPOHHBIMU YCTPONUCTBAMH;
HaBBIKAMH MOJICIIMPOBAHUS
ANIEKTPOHHBIX CXEM, BKIHOYAIOLIUX
MHKPOKOHTPOJIEPHI

OCHOBBI




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

DopMBbI TEKYLLET0

Cxema pacueTa UTOroBOro daJLIa

B . HaumeHnoBaHnue TeM 3aHATHI Cemect | O0beM,| bana | UnTepakTus, KOHTPOJISA
Moayas (pa3aen) yueOHOH N
paGoTHI (yueOHoIi paboThI) p q. bl 4. (HamMeHOBaHMe
OLIEHOYHOI'0 CpeCTBA)

Mopyns 1. Jlek, JIa0, |1 DBomronusa METOIOIOTHI 2 45 20 - 3amura JIP
Metononorus IIp, Cp IPOrpaMMHUPOBaHUSA
MPOrPaMMHUPOBAHUS 2 DTamnbl pa3paboTKH MPOrpaMm

3 UHcTpyMeHTallbHOE MPOTrpaMMHOE

o0ecrieueHue

4BcTtpanBaeMoe mporpaMmmMHOe

o0ecnieyeHue
Monynsb 2. S3b1k Jlex, JIa6, |1 IlepemeHnHble 2 45 25 - 3amura JIP
nporpammuposanus Cu (Ip, Cp 2 Onepanuun

3 Oneparopsl

4 OyHKIMT
Monayns 3. Jlek, JIab, |1 YcTpolcTBO MUKPOKOHTpOJIIEPA 2 45 25 - amura JIP
Muxkpoxontposuepsl  (IIp, Cp 2 HudpoBsie NOPTH BBOA-BBHIBOIA

3 ALII

4 Taiimepsl
Monayns 4. OCHOBBI Jlek, JIa6, |1 YmopaBisiembie COOBITHSIMU IPOTPAMMBI 2 45 20 - amura JIP
pa3pabotku nporpamm (IIp, Cp 2 Buzyanuzanus ganasixB Windows-
it Windows MIPHIOKEHUAX

3 B3aumojeicTBue nporpamMmm Juist

MEPCOHAIBHOTO KOMIIBIOTEPA U

AJIEKTPOHHBIX ycTpoiicTB uepe3 USB

ITA 2 0,35 - -
KonTponb 2 35,65
[ToceniaemocThb 2 - 10 -
Hroro:; 216 100




BPC 2014 Texyuuii pedTUHT (Bce 3aHATUSA U IPOMEKYTOUHBIE TECTHI) + Pe3ynpTaT UTOroBOro Tecta u Bee aenurcs Ha 2 + bb



5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

1

1.1.
1.2.
1.3.
1.4.
L.5.

TeXHOJIOrHH TPAJUIIMOHHOTO 00y4YeHUS

JleKunoHHbIE 3aHATHS

[TpakTuyeckue 3aganus

CamocrosiTenbHas padboTa

JlaGopaTopHble 3aHATUS

WupuBuayanbHbIE JOMalmIHWE 3alaHusi (B KadecTBE BOMpOca K  3alluTe

nabopaTopHOil paboThI)

2

2.1.

3

3.1.
3.2.
3.3.

4

4.1.

5

5.1.
5.2.
5.3.

TexHOJIOTHsI MOYJIBHOTO O0YYeHHSI

Pa3buTHe npenogaBaeMoro Marepuaia Ha OTACIbHbBIC MOIYIIN
TexHosorust MpoOIEMHOT0 00yUCHHS

OBpucTHUeckas decena

Huckyccns

VYuebHoe uccieoBaHne

TexHouorust 00y4EeHHUS B COTPYIHHYESCTBE

Pa3OueHne cTy1eHTOB Ha KOMaH/IbI TSl PEIICHHS KOHKPETHBIX 3aa4
WHTepaKTUBHBIC TEXHOJIOTUH

JleMOHCTpalMOHHBIN MeTO 00y4YEeHUS

Pa6ora B rpynmax

OBpucTHUecKas decena

6. MeToauueckne YKazaHusd M0 OCBOCHUI0 THCHUIIJIMHBI

PexoMenayercsi mocemenre JTeKIMOHHBIX U MPAKTUYECKUX 3aHATHUH; CAMOCTOATEIbHOE H3yueHUE
MaTtepuaa; BHITOJHEHNETa00paTOPHBIX padoT, 0(hOPMIICHHE OTYETOB MO JTAOOPATOPHBIM paboTaM

" UX 3alluTa.



7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpYyeMoOii KOMIeTeHIIUH HaunmenoBanue
(WM ee 4ACTH) OLIEHOYHOI'0 CpeACTBA
2 OIIK-3 Omuemvl no 1abopamoprvim pabomam
Bonpocw k ax3ameny: ece

7.2. TunoBblie 3alaHusl WJINK UHBIC MaTEepUaJibl, H606X0)]I/[Mble AJIA TEKYIIEro KOHTPOJIsA

7.2.1. BelnosiHeHHWe U 3amura JadopaTopHbIX padoT

(HaumeHoBaHUE OYEHOUHO20 CPedCmBa)

TunoBoii(bie) mpuMep(bl) 3agaHusi(Mid)
BrimonauTh 1abopatopHyto padoTy, opopMUTE OTUET 10 TabopaTOPHOH paboTe 1 3aIIUTUTH €r0

KpaTkoe onucaHue U perjiaMeHT BbITIOJTHEHUsI

JlaGopaTopHble pabOTHl BBIMONHAIOTCS B Opuragax. JlaGopartopHas 0DKHA OBITh
BBITIOJTHEHA, a Pe3yJIbTaThl OPOPMIICHBI B BUE OoTueTa. Jlaiee CTyICHT JIOJDKEH 3alllUTUTh padoTy,
OTBETUB HA TEOPETUICCKHUI WM TIPAKTUICCKUN BOIIPOC.

TemaTnka 1a00paTOPHBIX padoOT:

1 3nakomctBo ¢ VisualStudioCommunity 2019
2 Hanmcanue KOHCOJBHBIX IporpamMm Ha Cu

3 Pabota ¢ xorTpomiepom Arduino

4 Hanucanue Windows-TipriioxxeHus

Kpurepuu onenkmn:
JlaGopaTopHasi paboTa He BBINOJIHEHA: CTYJCHT MOJy4YaeT OTpHUIATeNIbHbIC ITpadHbIe OaIbL.
OdopmiteH oTdeT 1o 1adbopaTopHOI paboTe: CTYASHT MoJydaeT 0auibl 32 0(hOpPMIICHHE.
3aluileH OTYEeT 110 JIab0paTOPHOM padoTe: CTYJAEHT MOoJydaeT Oaibl 3a 3alluTy.



7.3.0neHOYHbIE CpeacTBa UISNPOMEKYTOYHOH aTTeCTANMH IO HTOraM OCBOCHHS

AUCHUITIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAllul

Cemectp 2

Ne ni/m

Bomnpocsl Kk 3xk3aMeny

UYro HazpiBaeTcs mporpaMmMoii? KakoBel OCHOBHBIE 3Tambl pazpaboTku nporpamm? Uro
TaKoe KOMIHWJISIHS mporpammbl? Kakyro (yHKIHMIO BHIIOIHIET KOMIIOHOBIIMK?

Kakune moaudukaropsl pazmepa Bbl 3HaeTe? Kakne mommdukaropsl 3HakKa BbI
3Haete? Ecnu He yka3zaH 0a30BbIi TUII, TO KaKOi MpUHUMaeTcs o ymonmyanuio? Ecnu

) HE yKa3aH MOAM(UKATOpP 3HAKA, TO KaKOW MpUHUMAETcs mo ymondanuio? Kakwue
MOIU(HUKATOPBI MOXHO HCIONb30BaTh C 0a3oBeiM TunoMm float? B ciyuae
MHTepIpeTalud BeludyrHa char kak cumBoiia, 4eM OyAeT SBIATHCA €€ UYHCIOBOE
3HAYEHUM?

3 ®opmar onucaHus nepeMeHHbIX. [IpuBecTu mnpumep. 3amuch IMENbIX KOHCTAHT.
3anuch BeNIECTBEHHBIX KOHCTAHT. Mcmosib30Banue CyphUKCOoB.

4 Omnpenenenus, ONMCAHUS U BbI30BbI (YHKIUH.

5 Bripaxkenusi. JleBoCTOpOHHHE U IPaBOCTOPOHHHE BBIpaXKEHUS. ApuMeTHYecKue
onepauuu. Onepanyu otHouieHus. Jlornueckue onepauuu. Onepanuyu NpyucBauBaHusl.

6 Orneparuu ssBHOTO TipeoOpa3oBanus Tuma. Onepamnus sizeof. Omneparus «3amsTas.
Onepanus «Ycaosue ?:». IIpuopuTeThl JOrMUYECKUX ONEparHil.

Hanumure dopmat u npumep onepatopa BeiOopa. HasHauenue komanasl — break.
Hanumwure ¢popmat oneparopa switch. MoxxHo 11 B case 3a7aBaTh Juana3oH

7 3HaueHui? MoHO 51 ¢ nmoMomibio oneparopa break nmpepsats onepatop switch u
IPOJODKUTH BBINIOJHEHHE MPOrpaMMbl C MEPBOT0O OIlepaTopa, KOTOPhIM cieayeT 3a
switch? Kakoil BapuaHT BBIOJTHSETCS, €CIM HU OJAWH M3 YKa3aHHBIX BapUAHTOB HE
COOTBETCTBYET YCJIOBUIO.

Oneparopsl nukina. Popmar omneparopa LUKIA C ApaMETPOM, IIOCTYCJIOBHEM,

8 npenycioBueM. OnepaTop LMKIA ¢ NOCTYCIOBUEM BBINOIHSIETCS O TEX IOp, MOKa
3aKJIIOUYEHHOE B HEM BBIPAKEHUE ...oovuverneennnnnnn. (uctuna unu 10x6?) Kakoro tuma
MOKET OBITh IIar u3MeHeHus napameTpa nukiia for? mukina while?

Craaun M KOMaH[Ibl MPENpoleccopHoil 00paboTku. 3aMeHbl B TekcTe. BkitoueHue

9 TEKCTOB M3 (aisioB. YcinoBHas KOMIWIAIMSA. MaKpONOJCTaHOBKH CpeICTBaMU
npenpoiieccopa. Becrpoennsle (3apaHee ornpejieieHHbIe) MAaKpOUMEHa.
3anuch CUMBOJIBHBIX M CTPOKOBBIX KOHCTAaHT. lIMeHOBaHue kKoHCTaHTHL. Onpeenenue

10 KOHCTaHTBl Ha CTaJuM IpeanporeccopHor o0paboTku mporpammsl. OmpeneneHue
KOHCTAHT MEPEUNCICHHOI0 THUIA.

11 Yro Takoe anroput™ U OJ0K — cXeMa anroputma?

12 OcHoBHBIE OJIOKHM MHUKPOKOHTpPOJLIIEpa

13 Uro Ttakoe uudpoBoi mOpT BBOAa-BhIBona? I[IpuBenure mnpuMep MPOTPaMMBbL,
paboTaromniei ¢ IuGpPoBEIM TOPTOM BBOJIA-BBIBOJIA.

14 UYro Takoe [IIMM? IlpuBeaure npumMep nporpammsl, padboratomeii ¢ [IHIVM.

15 Uro takoe ALIIT? IIpuBenure npumep nporpammel, padoratomeii ¢ ALIL.

16 Kaxk mporpamme ais Arduino ocymniecTBasieTCss U3MEPEHHE BPEMEHH.

17 Yem oTaM4YaeTcs MOCIEA0BATENBHOCTh BBINOJHEHUS KOMaHI TpaauuuoHHod DOS —

porpaMMebl U coBpeMeHHoro Windows — mpuitoskeHusi?




Uro Takoe cobObITHEe U coobmieHrne B pamkax mnporpammupoBanus B OC Windows?

18 Kaxkue Op1BaroT coobmnienuns?

19 Kakas npocreiinas cTpykTypa coObITUIHO-yTIpaBisieMol mporpaMMel Ha Cu?

20 Uro Takoe OKOHHasI MPOLETypa, KAKOe €€ Ha3HaueHue?
[Touemy Takue mapaMeTpbl Kak aJpec OKOHHOM HpoueAypbl WM HKOHKA Kypcopa

21 3aal0TCsl MPH PEruCTpalliy Kiacca OKHA, a Ha3BaHHE OKHA B apryMeHTax (yHKIHU
V1A €ro co3ganus’?

22 Y10 Takoe MUKJII cO0OIeHnit?

23 TpebyeTcs nu TpUIOKEHHIO 00pabaThiBaTh BCE BO3MOMKHBIE BH[BI COOOILEHHIH,
cyniectByronmx B OC?

24 MoXHO 1M TpPOCTO BBIBECTM YTO-TO HAa 3KpaH B IPOMU3BOJIBHOM MECTE KOJa
nporpammel? [Touemy?

25 Kak mnpoucxogur 3aBepuienue mporpammbel? Kakoe HazHauenue (GyHKIUU
PostQuitMessage()?
OxoHHasi TIpoIlelypa HUT/IE HE BHI3BIBACTCS SIBHO U3 TJABHON (YHKIUHU IMPOTPAMMBI,

26 XOTs BCE OCHOBHBIE KOMaHJbI COCpelIoTOYeHbl MMEeHHO B Hel? Korga um ueM oHa
BBI3BIBACTCSI?

27 Kakyro QyHKIMIO BBITTONHSET ApaiiBep BUICOKAPTHI MPHU BHIMOIHEHUH B TPOrpaMMe
KOMaH/Ibl IOCTPOCHHUS TpaprUECcKOro MPUMUTHBA, HATIPUMeEp, dIuTumca?

28 UTto Takoe KOHTEKCT ycTpoiicTBa? Kakoe ero HazHaueHue?

29 Mo>kHO 1T TIPOCTO U3MEHUTH O0alThl HH(OPMALIMY B BUIEONIAMATH U Cpa3y YBUIIETh
pe3ysbTaT Ha 3kpaHe MoHuTopa B pamkax OC Windows?
[Tocneanue Bepcun OC Windows gacto ucnomis3ytoT DirectX ¢ 1ienbro BeIBOAA

30 uHOpMallMu Ha dKpaH, HaIpumep, B Opaysepe, a He yHuBepcaibHble (GyHKIuuGDI?
C yem 310 cBsI3aHO?

31 UYro Takoe nepo, 4To Takoe KUCTh B TepMuHax GDI?
['ne mo yMonuaHUIO HaxOOUTCS LEHTP KOOPAMHAT HpHU BBIBOJAE MHGOpMAnUU Ha

32 skpaH? Kakoe HampaBieHue oceil koopaumHaT? B KakuxX eauHMIAX H3MEpSIOTCS
KOOPJIMHATHI?

33 3ayeMm mpu BbIOOpE 1BETa KUCTH 3aJIMBKU 3aMKHYTOH (hPUTYpbI HEOOXOIMMO COXPaHSTh
UACHTU(UKATOP NPEABLAYIIEH UCIIOJIb3YEeMOM KUCTH?

34 Yro takoe UART?

35 Kak ocymecTtBusiercs mnonkiatoueHue ycTpoilictB, wucnoasdyromux UART, k
MEPCOHAIILHOMY KOMIBIOTEPY?

36 Kak ocymecrBisiercss B3aumoneiictBue Windows-IpuIIOKEeHUSI C  3JIEKTPOHHBIM
yCTPOMCTBOM, HcnoJib3ytomum UART?
Uemy OyneT paBHO 3Hau€HHE NEPEMEHHOH var B TOCJE BBINOJHEHHS LUKIa (Bce

37 nepemeHHele uMmeror tun int)? for i = 0, j = 0; i< 6; ++1) j] += 2;
Uemy Oyner paBHo 3HaueHue peructpa PORTA B pesynbraTe BBINONHEHUS KOJa
PORTA =~(11>>112);
Yemy Oyner paBHO 3HaueHue peructpa PORTB B pe3ynbTare BBITOTHEHHS KO/

38 PORTB =2<<3|1;
Uemy OyneT paBHO 3Hau€HUE NEPEMEHHOW var B IOCJIE BBINOJIHEHHS LUKIA (BCeE
nepeMeHHbIe UMEIOT TuT int)? for (i=2, var=2;1<7;1+=2) var +=4;

3 Uemy OyneTr paBHO 3HAu€HUE MEPEMEHHOW var B IOCJI€ BBINOJIHEHMs LUKIA (Bce

nepeMeHHble uMeroT Tum int)? for (i = 4, var = 4; i< 8 1 += 1) var += 3;
Uemy Oyner paBHo 3HaueHue peructpa PORTA B pesynbraTe BBINOJHEHHUS KOJa




PORTA = 55 >> [ | 22;

40

PORTA =33>>2]12;

Yemy Oyaer paBHO 3HaueHue peructpa PORTA B pe3synbrare BBITOTHEHHUS KOja

Yemy OyIer paBHO 3HAYCHHE TEPEMEHHOHM var B TIOCJIE BBIMOJIHEHHS IUKIA (BCe
nepeMeHHble uMeroT Tl int)? for (i=4, var = 4; i< 8; i += 1) var++;

41

Opranu3anys naMsITi B MUKpoKoHTposuiepax AVR. Beraucnenue pazmepa cBoOOIHOM
onepatuBHOM mamsaTu. ONUIIKTE MAacCUB R U3 MATH 37IEMEHTOB, KaXKIbIH U3 KOTOPBIX
SBIIIETCA MacCHBOM W3 10-TM BEIIECTBEHHBIX 4YHCENl. MOXHO JH H3MEHHUTH
pa3MepHOCTh paHee onrcanHoro maccusa? [louemy?

42

Tunsl B CH.

W13 vero coctout andasur Cu? Yro sBIseTCSI OrpaHUMYUTENEM KOMMEHTapHeB?
Uro takoe mneHtudurarop? Urto Takoe ciyxeOHoe cioBo? [lepeuncimure 6a3o0BbIe

43

Onumure 3BOJIIOLNIO METOIOJIOTMHA TPOrPaMMUPOBAHMUS

44

Yro Takoe BCTpauBaeMoe MporpaMMHoe odecreueHue?

45

Yro Takoe HHCTPYMEHTaIbHOE POrpaMMHoOe o0ecreueHue?

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

Cemectp

®opma
NpOBeleHus!
NMPOMEKYTOYHOM
arrecTaluu

Kpurtepuu u HOpMBbI OLlEHKH

DK3aMeH
«OTIIMYHOY

Crynent HabOpan 85- 100 6amnoB
10 UTOTY MU3yUYCHHS JUCIUTUIAHBI
B CEMECTpE.

«Xopouo»

Crynent Habpan 70- 84 6amios
M0 UTOTY M3yUYEHUS NUCUUTUTHHBI
B CEMECT]E.

«YOOBJICTBOPUTECIBHO»

Crynent Habpain 55- 69 6amnoB
10 UTOTY U3YUCHUA TUCHUILIIMHBI
B CEMecCTpe.

«HEYIOBJIETBOPUTEIILHO

Cryaent Habpan 0-54 6ayu1oB 1o
HUTOT'Y U3YUCHU NUCHUIUINHBI B
ceMecTpe




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHuk, yuedHoe

KoauuyecTBo B

Ne nocooue, yueoHoO- Ton HAY4YHOI
ABTOpBI, COCTABHTEH 3arnaBue (3aroJioBoK)
n/n MeToauUYecKoe mocooue, U3JaHus ounodamorexe /
NMPAKTHKYM, JP.) HaumenoBanmne I6C
1 E. A. FOdxuH. OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKHU TS yaeOHoe mocooue 2024 OBbC "ZNANIUM"
HIKOJILHUKOB U CTYJICHTOB
2 | B.B.Typos, B. O. Jlornueckue u apupMeTHUYECKHE OCHOBBI U yueOHoe rocobue 2025 ObC "IPRbooks"
UykaHOB. OpUHLUIEI paboTel DBM
3 | C. B. Cunuupis, O. U. OCHOBBI pa3paboTKu MIPOTPaMMHOI0 y4eOHUK 2021 3bC "IPRbooks"
XJIBITYNEB oOecnieyeHus Ha npumepe sa3bika C
4 | H. H. HeneiiBona CTriid ¥ METOIb TPOTPAMMHUPOBAHMS y4eOHOe mocodune 2021 OBC "IPRbooks"
5 | b. B. Kepnuran, /[. M. SA3bik nporpammupoBanus C y4eOHHK 2021 3BC "IPRbooks"
Puun
6 | A.JL. ®punman S3pIk iporpammupoBanus Cu++ yaebHoe nmocobue 2021 3BC "IPRbooks"
7 | E. K. Anekcanapos, P. U. MukponpoueccopHble CUCTEMBI yuebHoe rnocobue 2024 3BC "IPRbooks"

I'pymBunkwuii, M. C.
Kynpusinos




8.2. lonoiHMTEILHAS JINTEPATYPa

Tun (yueOHuk, yuedHoe

KoanuyecTBO B

Ne nocodue, yueOHO- T'on HAY4YHOI
ABTOpBI, COCTABUTEIH 3aryiaBue (3aroJioBOK)
n/n MeTOoANYEecCKoe mocoomne, M3IaHUS ouonortexe /
NPAKTHKYM, AP.) HaumenoBanue 35C
1 | C. H. Topraes, M. B. [TpakTHueckoe pyKoBOJCTBO 110 ydebHoe rnocobue 2015 3BC "IPRbooks"
Tpury6, 1. C. Mycopos, JI. | nporpammupoBanuto STM-
C. YUeptuxuHa MHUKPOKOHTPOJJIEPOB
2 | A. 0. Mypowmres, E. H. Muxkponporeccopsl 1 MUKpOOBM : yueOHoe rocobue 2013 ObC "IPRbooks"
SmH y4eOHOe rmocodue
3 | A. B. Kanaues AnmaparHble U IPOrpaMMHBIE PEIICHUS JUIs yueOHoe rmocobue 2021 3bC "IPRbooks"
0ecIIPOBOJIHBIX CEHCOPHBIX ceTel
4 | A. U. TloctHukos, B. U. Cxemotexanka 9BM y4yeOHoe ocodune 2018 OBC "IPRbooks"
Hsanos, O. B.
Henomustimii
5 | A. M. BonoBo3oB OCHOBBI JIEKTPOHUKHI ydebHoe rnocodue 2019 9BC
"ZNANIUM.COM"
6 | 0. B. HoBukos, II. K. OCHOBBI MUKPOIIPOLIECCOPHOIN TEXHUKU KypC JIEKIUN 2020 3BC "IPRbooks"

CkopoboraToB




8.3. Ilepeyens mpogeccMOHAIBHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

1.

2.

10.
11.
12.

13.

Joxymenrtanusi npousBoguTens anekTpoHHOM TexHukn OAO «Anrcrpem»: URL:
http://www.angstrem.ru/download/datasheet/

Uccnenoano B Poccun [ DneKTpOHHBIN pecypc] :MHOTOpeaMeT. Hayd. )XypH. / Mock. ¢pus.-
TEXH. UH-T. — OJIEKTPOH. KypH. — onronpyansiii : MOTHU, 1998— . — Pexum nocrtyna
K XKypH.: http://zhurnal.mipt.rssi.ru.

WebofScience[ DnekTpoHHbIH pecypc] @ MyJIbTHIUCHMIUIMHApHas pedepartuBHas 0Oaza
nanubix. —  Philadelphia:  ClarivateAnalitics, 2016— . — Pexum jgocryma
apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc., aHr.

Scopus[DnekTponHbIii pecypc] : pedepatuBHas 06a3za manHeix. — Netherlands: Elsevier,

2004— . — Pexxum J1ocTyma : scopus.com. — 3ari. ¢ 3KkpaHa. — 3. pyc., aHrJL.

Elibrary[ OnexTpoHHBII pecypc] : HayuHas >JeKTpoHHas Oubnuoreka. — Mocksa : HOB,
2000— . — Pexxum nioctyna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.
SpringerLink[OnexkTponnsiii pecype] : [0a3a nmanHbIX]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHri.

ScienceDirect[ OnekTpoHHBIM pecypc| : KOJUIGKIUS SJIEKTPOHHBIX KHUT H3AaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma :sciencedirect.com. — 3ari. ¢

9KpaHa. — 3. aHr.

NEICON[2neKkTpoHHBIH pecypc] : aeKTpoHHas HH(OpMAIHs : apXUB HAyYHBIX JKYypPHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum goctyma :neicon.ru/resources/archive. — 3ari. ¢
9KpaHa. — SI3. pyc., aHII.

denepanbHbIil UHCTUTYT MPOMBIIIJIEHHON COOCTBEHHOCTH [DIIEKTPOHHBIN pecypc]| : caT
denepanbHOr0 MHCTUTYTAa MPOMBIIUICHHOH COOCTBEHHOCTH- . - Pexum jgoctyma
http://www.fips.ru. — 3arm. ¢ sxpana. — f3. pyc.

[Toptan npodeccuonansHoro cooduectna: http://easyelectronics.ru/

[Topran npodeccronanpsuoro coodmectna: https://habr.com/hub/electronics/

"Enunoe OKHO JIOCTyTa K o0pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

Kypnan «CunoBast 3IeKTpOHUKA» [DIEKTPOHHBIN pecypc] : Hayd. KypH. / — DJEKTPOH.
KypH. — MockBa, Cankt-IletepOypr. — Pexum nocryna x xxypH.: http://power-e.ru/

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

N HaumenoBanmue 11O PeKBHIHTEI jlorosopa
n/n (naTa, HOMep, CPOK JielicTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeicTBUsL — 6eCCPOUHO;
koHTpakTNe 1653 ot 14.12.2018, cpok
JeHCTBHS — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeiicTBUSL — 6ECCPOUHO
AcademicEdition
3 | Microsoft Visual Studio Community 2019 CB000THOE TTPOrPaMMHOE 00eCTICUeHUE
4 | Arduino CBoOoaHOE ITpOrpaMMHOE 00ecIieueHUe
5 | tinkercad CB0001HOE ITpOrpaMMHOE 0OecreueHne
6 | PCLAB2000SE CBoOoaHOE ITpOorpaMMHOE 00ecIIeueHUE



http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

8.5. Onucanune MaTrepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXOAMMOM /I OCYLeCTBJICHUA
00pa30BaTeJIbHOI0 NPOLECcca M0 JUCHHUILINHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U
Ap. 00BEKTOB /1JIs1 NPOBEACHUS
NMPaKTHYECKHUX U JIA00OPATOPHBIX 3aHATHH,
MOMeIeHUM JJI51 CAMOCTOATEIbHOMI
padoThl 00yyaromuxcsi (HomMep ayIuTOPUM)

IlepeyeHb OCHOBHOTO 000PY10BAHUSA

3-401

VYyeOHast ay TuTOpUS AJIsl IPOBEACHHUS
3aHSATHN JEKITUOHHOTO THITA. Y4eOHas
ayIUTOPUS JJIs IPOBEACHUS 3aHATHI
CEMHUHAPCKOI0 TUMA. Y4YeOHas ay IMTOpust st
KyPCOBOTO MPOEKTUPOBAHUS (BBIITOJIHEHUS
KYpCOBBIX paboT). YueOHas ayquTopHst st
MIPOBE/ICHMSI TPYNIOBBIX M UHAUBUAYAJIbHBIX
KOHCYJIbTAIMi. YueOHas ay TuTOpuUst st
IIPOBE/ICHMS 3aHATUA TEKYLIEro KOHTPOJIS U
MIPOMEXKYTOUHOW ATTECTALIUH.

Jlocka MapkepHasi y4YeHHYECKasl , [IUAT
AJIEKTPUUYECKHI, CTOJI MPETOIaBaTeIILCKUH,
CTOJIBI Ta0OPaTOPHBIC JIBYXMECTHBIEC,
KAITIO3H.

3-402

JlaGopaTopust UMUTAITMOHHOTO
MOJIETTUPOBAHUSI.

Y4eOHast ay TUTOPUS ISl TIPOBEIACHHSI
3aHATUN CEMUHAPCKOTO THUIIA.
YyeOHast ay TUTOPHS JJIsT KYPCOBOTO
MPOEKTUPOBAHUS (BBIMOTHEHUS KYPCOBBIX
pabor).

VYyeOHast ay TuTOpUS ISl IPOBEACHHUS
TPYNIOBBIX U WHAWNBUIYATbHBIX
KOHCYJIbTaIUI

Y4eOHast ay TUTOPUS ISl IPOBEIACHHSI
3aHATUNA TEKYIIEro KOHTPOJIA U
IIPOMEKYTOYHOM aTTECTALUU.

Cton IBYXMECTHBIN YUEHUYECKU, CTOJI
MPENoIaBaTeNIbCKUM , 1OCKA ayJJUTOpHAS ,
CTYJ , KOMIIBIOTEPHI , )KATIO3H, IIIUT
BIEKTPUUECKUU.

I'-401 ITomenienne o caMOCTOSITEILHON
pabOThI OOYIAFOIIIUXCS

Crouibl, CTYyJbs, KOMIBIOTEPHI
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