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Pabouyto mporpamMmy cocTaBuiI(H):
nmouent, K.T.6., 'muoun E.C.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

X OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 1aHa
HaIpaBJICHUs MTOATOTOBKH (CHEIUATBLHOCTH )
11.03.04 DnekTpOHMKA U HAHOZJIEKTPOHUKA

Cpoxk aeiicTBusi padoyeii mporpaMmMsbl AMCHUILIMHBI 10 «31» aBrycra 2030 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[IpompbliIeHHAs JIEKTPOHUKA

(mpotokoi 3acemanust Ne 5 ot «11»aexadbps 2025).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens OCBOEHMSI TUCHUIUTMHBI — ()OPMHPOBAHHE y CTYAEHTOB 0O0ImIEenpodeccHoHaIbHbBIX
KOMIIETEHIIMH, HEOOXOIUMBIX sl pa3pabOTKH BCTPOECHHOTO MMPOrPaMMHOTO OOecredeHust
YCTPOMCTB 3JIEKTPOHHUKH, Ha MPAKTUKE HAYYUTh PabOTaTh C COBPEMEHHBIMH CPEIaMHU pa3padOTKH
IPOTPaMM.

2. Mecto nucuumiauHbl B cTpykrype OIIOITI BO

JIMCUUIUINHBL ¥ IPAKTHKH, HA OCBOEHUH KOTOPBIX 0azupyercs AaHHas AUCLUILINHA:
OcHOBBI HH(POPMALIMOHHOM KYIBbTYpHI, BBEICHUE B MPOo(eccHro, BhICIIas MaTeMaTHKa
JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOEHUE JAHHOM IUCIMIIIIMHBI HEOOXOAUMO Kak

IIPEIECTBYIOLIEE:
DJIEKTPOHHBIE

HN3MCPUTCIILHBIC

nmpudbopel U

JaTYMKd ~ WHOOpMAIUH,

MUKPOIIPOLIECCOPHOI TeXHUKU, CHCTEMBI KOMITBIOTEPHOTO 3PEHUS

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[nanupyemble pe3yJibTaThI
o0yueHust

OIIK-3Cmniocoben
MPUMEHSTh METOJIbI
TIOUCKA, XPaHCHHUSI,
00paboTKH, aHaTN3a U
NPE/ICTABICHUS B
TpebyemoM opmate
uHpOpMaLnU U3
Pa3TUYHBIX UCTOYHUKOB U
0a3 TaHHBIX, COOII0IAs
IIPH TOM OCHOBHBIE
TpeOoBaHUS
UH(POPMALIMOHHOM
0€30MacHOCTH

OIIK-3.1. Mcnonb3yer
UH(POPMAIMOHHO-
KOMMYHUKAI[HOHHBIE
TEXHOJIOTUH TIPH MTOUCKE
Heo0X0oInuMO
uHpOpManuy,

OIIK-3.2. 3naet
COBPEMEHHBIE TIPUHITHITEI
MIOUCKA, XpaHEHUS,
00paboTKu, aHAIM3a U
MIPEJCTABICHUS B
TpebyemoM popmare
nHpopmanuy,;

OIIK-3.3. YMeer pemaTsb
3a/1aun 00pabOTKU JaHHBIX
C TOMOIIIBbIO COBPEMEHHBIX
CpeACTB aBTOMAaTH3AIHH;

OIIK-3.4Bmaneer
HaBBLIKAMH 00€eCIIEUEeHHUS
MH(pOPMAIIMOHHOM
0€30IacHOCTY.

3HaTh: COBPEMEHHOE COCTOSIHUE U
TEHJICHIIMH Pa3BUTHS HJIEKTPOHHOU
TEXHHUKH; TPUHINIBI TIOCTPOCHUS
TEXHUYECKOTO 33/1aHUs TIPU
pa3paboTKe 00BEKTOB,
UCTIONIB3YIOIINX TPOTPAMMHOE
o0ecreyeHne; METOAUKY
MIPOEKTHUPOBAHHUS TTPOTPAMMHBIX
CHCTEM; CHHTaKCHUC SI3bIKa
nporpamMMmupoBanust Cu

YMeTb:UCnoJIb30BaTh HOPMATHUBHbBIE U
CIIpaBOYHBIE JaHHBIC TTPU pa3paboTKe
MPOEKTHO-KOHCTPYKTOPCKOM
JIOKYMEHTAIIMN Ha O0BEKTHI,
MCIIOJIb3YIOIINX MMPOTPaMMHOE
o0ecrnieyeHue

Brnagers:HaBbIKamMu paboTHI €
BBIYHUCIUTEILHON TEXHUKOM;
HaBBIKaMH pabOTHI €
WHCTPYMEHTAIBHBIM MTPOTPAMMHBIM
obecIieueHneM;COCTaBIICHHS
MporpamMM JIsl YIIpaBIEHUS
3JIEKTPOHHBIMH YCTPOHUCTBAMHU,
HaBBIKAMHU MOJICTUPOBAHUS
3JIEKTPOHHBIX CXEM, BKIIOUYAIOIINUX
MHUKPOKOHTPOJIEPHI

OCHOBEI




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYILLEro

B . HaumeHoBaHue TeM 3aHATHI Cemect | O0bem,| bana | UnTepakTHus, KOHTPOJISA
Moayas (pa3aen) yueOHoi N
DaGOTHI (yuedHoli padoThI) p u, bl u. (HaMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)
Monyns 1. Metononorust | Jlek, JIa6,I1p, |1 DBomromnus metogonoruit 2 45 20 - 3amuTa JIP
MPOTPaMMHUPOBAHUS Cp IPOTPaMMUPOBAHUS
2 Dranbl pa3paboTKH MPOrpaMMm
3 MHCcTpyMeHTabHOE IPOTPaMMHOE
obecrnieueHue
4BcTpanBaeMoe porpaMmMHOe
obecrnieueHue
Momyns 2. S3b1k Jlek, JIa6,I1p, |1 Ilepemenusie 2 45 25 - 3amura JIP
nporpaMmupoBanus Cu Cp 2 Onepanuu
3 OnepaTopsl
4 OyHKIIUN
Monyis 3. Jlek, JIaG,IIp, |1 YcTpoiicTBO MUKPOKOHTpOJLIEpA 2 45 25 - 3amra JIP
MUKpPOKOHTPOJIIEPHI Cp 2 Iludpossie TOPTHI BBOJA-BBIBOA
3 ALIT
4 Taiimepsl
Monynb 4. OcHOBBI Jlek, JIaG,Ilp, |1 YnpaBisemble COOBITUAMU 2 45 20 - 3amra JIP
pazpabotku porpamm ais  |Cp MpOrpamMMBbI
Windows 2 Buzyanuzanus ganasixs Windows-
TPUITIOKESHUSIX
3 B3aumoneicTBre porpamMm Jist
MEPCOHATBHOTO KOMITBIOTEPA H
AIIEKTPOHHBIX ycTpoiicTB yepe3 USB
ITA 2 0,35 - -
IToaroroska x 35,65
9K3aMEHY
ITocemaemocthb 2 - 10 -
Hroro:| 216 100



Cxema pacyera UTOroBoro 6ajna
BPC 2014 Texymmii pedTHHT (BCE 3aHATHS M POMEKYTOUYHBIC TECThI) + Pe3ynbTaT HTOrOBOro TecTa M Bee nenutcs Ha 2 + bb



5. O0pa3oBaTebHbIE TEXHOJIOTHU

1

1.1.
1.2.
1.3.
1.4.
1.5.

TexHoIOTHH TPAAUIIIOHHOTO 00YYEHUSI

JIeKunoHHbIE 3aHATHS

[IpakTHueckue 3a1aHus

CamocrosTenpHas pabora

JlaGopaTopHbIe 3aHATHS

WupuBuayanbHble  JTOMalIHME 3ajaHus (B KadecTBe BONpOca K  3alluTe

nabopaTopHO PabOTHI)

2

2.1.

3

3.1.
3.2.
3.3.

4

4.1.

5

5.1.
5.2.
5.3.

TexHOoIO0THsS MOTyILHOTO O0yYEeHHUS

Pa3zbutue npenogaBaeMoro MaTepuaia Ha OTJCJIbHbIE MOTYJIH
Texnosorust mpodaeMHOro 00yueHus

OBpucTuyeckas decena

Huckyccns

YuebHoe uccieoBaHue

TexHomnorust 00y4eHHs B COTPYJHHYECTBE

Pa3z0ueHune cTy1leHTOB Ha KOMaH 1bl JUIs PELUICHNs] KOHKPETHBIX 3aJa4
WHTEpakTHBHBIE TEXHOJIOTUU

JleMoHCTpalMOHHbII MEeTO 00y4YeHus

Pabora B rpynmax

OBpucTuyeckas decena

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

PexoMeHTyeTCsl MOCEeIIeHHe JIEKIIHOHHBIX U MPAKTUYECKUX 3aHATHIA; CAMOCTOSTEIbHOE H3YyUCHHE
MaTepuraia; BEITIOJHEHHUE J1a00paTOPHBIX padoT, 0OPMIICHHE OTYETOB IO JIAOOPATOPHBIM paboTaM

H UX 3aluTa.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpOIMpYyeMOi KOMIIETeH U HaunmeHoBanue
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
2 OIIK-3 Omuembl no 1a60pamopHvIM pabomam:
ece
Bonpocul k skzameny: ece

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATEePHAJIbl, HEO0X0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. BelltoysiHeHHE U 3amuTa JadopaTopHbIX padboT
(HaumenosaHue OYEHOUHO20 cpeOCcmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)
BrimonHuTs nadopaTtopHyto paboTy, opopMHUTH OTYET 1O J1a00PaTOPHOI paboTe U 3aIIUTUTH €TI0

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

JIaGopatopHbie paOOTHI BBIONHSIOTCS B Opuragax. JlaGoparopHast OKHA OBITh
BBITMIOJIHEHA, a Pe3yNbTaThl OPOPMIICHBI B BUJE oTUeTa. [laiee CTyIeHT JOHKEH 3alluTHTh paldoTy,
OTBETHB Ha TEOPETUYECKUIN WJIU MTPAKTUYECKHUI BOITPOC.

Temaruka mabopaTopHBIX padoT:

1 3nakomctBo ¢ VisualStudioCommunity 2019
2 Hamucanue KOHCOJIbHBIX TIporpamm Ha Cu

3 Pabota ¢ konTposrepom Arduino

4 Hanucanne Windows-nipuiosxeHus

Kputepuu onenkmu:
JlaboparopHas paboTa He BHIMOJIHEHA: CTYACHT MOMy4YaeT OTpUIIaTeIbHbIe ITpadHbIC OB
Odopmen otyet o mabopaTopHO paboTe: CTYIEHT MoTydaeT 0amibl 3a opopmMIICHHE.
3amuIneH oTyeT no JabopaTopHoOil paboTe: CTYASHT MOTyvaeT Oalibl 3a 3aIuTy.



7.3. OueHo4Hble cpeacTBa AJ8 NMPOMEXKYTOYHOH aTTecTAllMU NO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 2
Ne n/m Bomnpocekl k 3xk3aMeny

1 Yro Ha3wiBaeTcs mporpammoii? KakoBbl OCHOBHBIC ATalbl pa3padoTku mporpamm? Uto
TaKoe KOMIIJISIH mporpammbl? Kakyro ()yHKIHIO BRITOJTHSIET KOMIIOHOBIIMK?
Kakue moaudukaropsl pasmepa Bbl 3HaeTe? Kakue moaudpukaropsl 3HaKa Bbl
3Haere? Ecnu He yka3aH 0a30BbIi THUII, TO KaKOW IMpUHUMAaeTCs 1o ymonuanuto? Eciau

2 HE yKazaH MOJU(HUKATOp 3HAaKa, TO KAaKOW NpuUHUMaeTcs mno ymoadaHuio? Kakue
MOIU(PHUKATOPEI MOXHO HCMONb30BaTh ¢ ©0a3oBeiM TunoMm float? B ciyuae
UHTEpIpeTaluyl BeIMYMHAa char Kak cUMBOJIa, 4eM OyJeT SIBJIAThCS €€ UYUCIOBOE
3HaYEHUU?

3 @dopmar onucaHus nepeMeHHbIX. [IpuBectu mnpumep. 3anuch LEIBIX KOHCTAHT.
3anuch BeleCTBEHHBIX KOHCTAHT. Vcronb3oBanue cyhdukcos.

4 Omnpenenenusi, ONMCAHUS U BbI30BBI (DYHKIUH.

5 Boipaxkenus. JleBocTOpOHHHE U NPAaBOCTOPOHHUE BbIpAKEHUS. ApHUPMETHYECKHE
onepauuu. Onepauuu otHomeHus. Jlornueckue onepanuu. Onepanyy NpucBauBaHUs.

6 Oneparu ssBHOTO npeoOpa3zoBanust tuna. Omneparus Sizeof. Onepanus «3armsitasy.
Onepanust «YcaoBue ?:». [IppopuTeTsl JIOTHYECKUX ONEepaIHi.
Hanumure hopmat u mpumep oreparopa Beioopa. Hasnauenne komanael — break.

Hanummre ¢popmar onepatopa Switch. MoxxHo 1 B case 3a/1aBaTh JIuama3oH

7 3HayeHui? MOXHO M ¢ IOMOIIBI0 onepaTopa break mpepsaths omeparop Switch u
IPOJODKUTH BBIIIOJHEHUE MPOrpamMMbl C IEPBOrO ONEpaTopa, KOTOPHIM CleAyeT 3a
switch? Kakoii BapuaHT BBIMOJHSECTCS, €CJIM HU OJWH M3 YKA3aHHBIX BAPHAHTOB HE
COOTBETCTBYET YCIJIOBHUIO.
Omnepatopsl 1ukina. Popmar omeparopa LUKIAa C I[apaMeTpPoOM, IOCTYCIOBHEM,

8 npenycinoBueM. OnepaTop IHMKIA C MOCTYCIOBUEM BBIMOJHIETCS 10 TE€X MOp, MOKa
3aKJIFOYEHHOE B HEM BBIPAKECHHE ......eenvnnennnnn.. (uctuna i noxb?) Kakoro tuna
MOXeT OBITh IIAar M3MEHEeHHUs TapaMeTpa nukia for? mukia while?
Craguu W KOMaHJbl MPENpPOLECCOPHO 00paboTKu. 3amMeHbl B TekcTe. Britouenue

9 TEKCTOB M3 (aiioB. YclnoBHas KOMNWJIALUSA. MaKpONOJICTAaHOBKH CpEACTBAMHU
npenpoleccopa. BctpoenHsble (3apaHee ornpeieieHHble) MAKpOUMEHa.
3anuch CUMBOJIBHBIX M CTPOKOBBIX KOHCTAHT. VIMeHOBaHMe KOHCTaHThI. OmpeneieHue

10 KOHCTAaHTBhl Ha CTaJUM TpeanpolreccopHoi obpaboTku mporpammsl. OnpeznencHue
KOHCTAHT MEPEYUCICHHOT0 THIIA.

11 Uro Takoe aaroput™ u OJ0K — cxema aiaropurma’?

12 OcHoBHbIE OJIOKM MUKPOKOHTpOJIIEpa

13 Uro Ttakoe uudpoBoil mopT BBOAa-BbIBoAa? IlpuBeaute mnpumep MpPOrpaMMsl,
paboTatonieii ¢ nu(poBbIM MOPTOM BBOIA-BBIBOJA.

14 Yro takoe IHNM? IIpuBenute npumMep mnporpammsl, padoratomieii ¢ ILIM.

15 Uro takoe ALIIT? IlpuBenure mpumep mporpammsl, padboratomeii ¢ ALIL.

16 Kaxk nporpamme st Arduino ocymiecTBisieTcsi ©3MepeHUe BPEeMEHH.

17 YeMm oTIMYAETCs MOCIEN0BATEIBHOCTD BBIMOJIHEHHUS KOMaH] TpaauiuoHHod DOS —

nporpammsl U coBpemerHoro Windows — npunoxenusi?




Yrto Takoe coObITHE M cooOlieHue B pamkax mnporpammupoanus B OC Windows?

18 Kaxkue Op1BaroT cooOmniennsa?

19 Kaxkas npocreiiias cTpykTypa coOOBITHIHO-yIIpaBisieMoi mporpammsl Ha Cu?

20 Uro Takoe OKOHHasl POLEIypa, KAKOE €€ Ha3HaYeHUe?
[Touemy Takue mapaMmeTpbl Kak agpec OKOHHOHM IpoLenypbl WIM HKOHKa Kypcopa

21 3a7jal0Tcs MPU PErucTpaluy Kilacca OKHa, a Ha3BaHME OKHA B apryMeHTax (pyHKIUH
JUISL €T0 CO3JaHus?

22 Uro Takoe HUKI COOOIIEeHU?

23 Tpebyercs nu TpUIOKEHHUIO 00pabaThiBaTh BCE BO3MOMKHBIC BHIBI COOOICHHH,
cymiectByronmx B OC?

24 MoXHO 1M NpPOCTO BBIBECTM YTO-TO Ha HKpaH B IIPOM3BOJIBHOM MeECTE Koja
nporpammsl? [Touemy?

25 Kak mnpomcxomur 3aBepuienue mnporpammbl? Kakoe HazHaueHue (yHKIHH
PostQuitMessage()?
OxoHHas TpoIelypa HUT/IE HE BBI3BIBACTCS SIBHO U3 TJIABHOW ()YHKIIMH TPOTPAMMBI,

26 XOTsl BCE OCHOBHBIE KOMaHJbl COCpElOTOYEHbl MMEHHO B Hel? Korzma m uem oHa
BbI3bIBaeTCA?

27 Kakyto ¢pyHKIMIO BBINONHACT IpaiiBep BUJCOKAPTHI IPU BBIIIOJHEHUH B IPOrpaMme
KOMaHIbl IOCTPOCHHS TpaUueCcKOro MPUMUTHBA, HAPUMED, dJunnca?

28 Uro Takoe koHTeKCT ycrpoiictBa? Kakoe ero HazHaueHue?

29 MO’KHO T IPOCTO U3MEHUTH OaiThl HH(OPMAIK B BUICONAMSTH U Cpa3y yBHIETh
pe3yabTaT Ha SKpaHe MoHuTOpa B pamkax OC Windows?
[Mocnennue Bepcun OC Windows gacto ucnonb3yrot DirectX c menbto BbiBosa

30 uH(pOpMallMK Ha 9KpaH, HalpuMep, B Opaysepe, a He yHuBepcaibHble QyHKIMuGDI?
C yem 370 cBsI3aHO?

31 UYro Takoe mepo, 9To Takoe KUCTh B TepmMuHax GDI?
['ne mo yMonuyaHUIO HAaXOIUTCS LEHTP KOOPAMWHAT IpH BbIBOJE HMH(pOpMalUU Ha

32 skpaH? Kakoe HampaBieHHe oceil koopauHaT? B KakuxX equHUIaX W3MEpSIOTCS
KOOpPJMHATHI?

33 3ayeM mpu BbIOOpE 11BETa KUCTH 3aJIMBKU 3aMKHYTOH (PUTYpbl HEOOXOAMMO COXPaHSTh
UACHTU(PUKATOP NPEAbIIYIIEH HCITOIb3yEeMOM KUCTH?

34 | Yro takoe UART?

35 Kak ocymecTBasiercss moAkiIoueHue ycTpoucTB, wucnonb3yronmx UART, k
NIEPCOHAIIBHOMY KOMIIBIOTEPY?

36 Kak ocymectBisiercs B3aumopeiictBue WINDOWS-IPUIOKEHUST € DICKTPOHHBIM
ycTpoiicTBOM, ucnonb3yrommm UART?
Uemy Oyaer paBHO 3Hau€HUE MEPEMEHHOW Var B IOCIE BBINOJHEHHUS LMKIA (Bce

37 nepemennbie umeror tum int)? for (i = 0, j = 0; i< 6; ++i) j += 2;
Yemy Oyzmer paBHO 3HaueHue peructpa PORTA B pesysnbTare BBIIOJHEHHUS KOJa
PORTA =~(11>>1]12),
Yemy Oyzner paBHo 3HaueHue perucrpa PORTB B pesynbrare BBIOTHEHHS KOJAA

38 PORTB=2<<3|1;
Yemy OyZeT paBHO 3HAYCHHME NEPEMEHHOH var B TOC/IE€ BBIOJHEHHs IUKIa (Bce
nepeMeHHble uMerot tul int)? for (i=2, var=2;1<7;1+=2) var +=4;
Yemy OyZeT paBHO 3HAYCHHME IEPEMEHHOH Var B TOcCie BBIMOJHEHHs LUKIa (Bce

39

nepemenHbie umeroT Tum Int)? for (i = 4, var = 4; i< 8; i += 1) var += 3;
Yemy Oyzner paBHo 3HaueHue peructpa PORTA B pesynbTaTe BBINOJHEHUS KOJa




PORTA =55>>1]22;

40

Yemy Oymer paBHO 3HaueHue peructpa PORTA B pe3ynbrare BBITOJTHEHHUS KOJa
PORTA =33>>2|12;

Yemy OyZerT paBHO 3HAYCHHE TIEPEMEHHOW Val B TIOCIE BBIMOJHEHHS IUKIa (BCe
nepemennbie umeroT tu int)? for (i =4, var = 4; i< 8; i += 1) var++,

41

Opranmzanus mnaMiaTH B MHKpokoHTposuiepax AVR. Beruucinenue pasmepa
CcBOOOAHON orepaTuBHON mamsATH. ONMUIIUTE MacCUB R M3 MATH 3IIEMEHTOB, KaXKIBIN
M3 KOTOPBIX SBJISETCS MacCUBOM M3 10-TM BEHIECTBEHHBIX uucesl. MOXHO Ju
M3MEHUTh Pa3MEPHOCTh paHee onucaHHoro maccusa? Ilouemy?

42

N3 yvero cocrout andasut Cu? Uto sBiISIETCS OrpaHUYUTEIEM KOMMEHTapueB?
Uro takoe uupeHtudukarop? Yrto takoe ciyxebHoe cioBo? Ilepeunciure 6a30BbIe
tunsl B CH.

43

Omnumure 3BOJIIOLNUIO MCTOI[OJIOFHI;'I IMporpaMMHupOBaHUsA

44

Uro Takoe BcTpanBaeMoe MporpaMMHoe odecrieueHue?

45

Urto Takoe HHCTPYMEHTAJIbHOE POrpaMMHoOe obecriedeHue?

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

Cemectp

®opma
NpOBe/IeHUs!
MPOMEKYTOYHOM
aTTrecTanuu

Kpurtepuu u HOpMbI OLleHKH

DK3amMeH Crynent Habpan 85- 100 6aios
«OTIIAYHO 10 UTOTY M3yYCHUS TUCIUTLTTHBI
B CEMECTpe.

Crynent Habpan 70- 84 6amioB
«XOpOIIIO» 10 UTOTY M3yYCHUS TUCIUTLITMHBI
B CEMECTpeE.

Crynent Habpan 55- 69 6annoB
«YAOBIIETBOPUTENHHO» | MO UTOTY U3yUEHUS AUCIUTIITMHBI
B CEMECTpE.

Crynent Habpan 0-54 GanoB o
«HEYJIOBIICTBOPUTEIBHO» | UTOTY U3yUCHHS JUCIUTUTMHEI B
ceMecTpe




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHUK, ydeOHOE

KoJsimyecTBO B

Ne nocodoue, yueoHo- I'ox HAY4YHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MEeTOAHYECKOe Mocodue, H3TaAHUS oudamoreke /
NPAKTHKYM, JP.) HanmenoBanune 365C
1 | IO. B. HoBuxos, II. K. OCHOBBI MUKPOIIPOLIECCOPHOIN TEXHUKU Kypc JeKIUi 2020 3BC "IPRbooks"
CkopoboraToB
2 | B.B.T'ypos, B. O. Jlornyeckrne U apuMETHUYECKUE OCHOBHI H yueOHoe rmocodue 2021 3BC "IPRbooks"
YUykaHOB. MPUHIUITIEI paboTel DBM
3 | C. B. Cununss, O. U. OcHoBbI pa3paboTku IIPOrPaMMHOT0 y4EOHUK 2021 3BC "IPRbooks"
XJIpITYHEB obecnieyeHus Ha npumepe si3bika C
4 | H. H. HeneiiBona Ctunm ¥ MeTo1bl MPOrpaMMHUPOBaHUS yuebHoe nmocobue 2021 OBC "IPRbooks"
5 | b. B. Kepnuran, /I. M. SA3pik nporpammupoBanus C y4eOHUK 2021 9BbC "IPRbooks"
Puun
6 | A.JIl. ®puaman s3Ik iporpammupoBanust Cu++ yueOHoe rmocoone 2021 3BC "IPRbooks"
7 | E. K. Anekcanapos, P. 1. MHUKpONpOLeCCOPHBIE CUCTEMBI yuebHoe rnocobue 2020 3BC "IPRbooks"

I'pymBunkwuii, M. C.
KynpusiHoB




8.2. lonosiHMTEILHAS JIMTEPATYPa

Tun (yueOHuK, yueOHOe

KoanuyecTtBO B

Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocooue, H3aHUA ouoaunorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | C. H. Topraes, M. B. [IpakTHueckoe pyKoBOJICTBO 1O yuebHoe mocobue 2015 3bC "IPRbooks"
Tpury6, 1. C. Mycopos, JI. | nporpammupoBanuto STM-
C. UeptuxuHa MUKPOKOHTPOJUICPOB
2 | 4. 1O0. Mypowmres, E. H. Muxkponporeccopsl 1 MUKpoOBM : yueOHoe rmocodue 2013 3BC "IPRbooks"
Amun yuebHoe mocobue
3 | A. B. Kamnaues AnmnapaTHble ¥ IPOTPaMMHBIE PEIICHUS IS yuebHoe rmocodue 2021 3BC "IPRbooks"
0eCIpOBOJTHBIX CEHCOPHBIX CeTel
4 | A. W. IloctHukos, B. U. Cxemorexnunka 9BM yuebHoe mocobue 2018 3bC "IPRbooks"
Hsanos, O. B.
Hemomustmit
5 A. M. BooBo3os OCHOBBI JIEKTPOHHUKHU yaeOHoe mocooue 2019 9BC

"ZNANIUM.COM"




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX

CUCTEM

1.

2.

10.
11.
12.

13.

JokymenTanuss npousBoguTens dnekTpoHHoH TexHUkM OAO «Awnrcrpem» URL:
http://www.angstrem.ru/download/datasheet/
Hccnenoano B Poccun [ DneKTpOHHBIN pecypc]| :MHOTONIPEeIMET. Hayd. )KypH. / Mock. dwus.-

TE€XH. UH-T. — DJIEKTPOH. KypH. — Jonronpyaueiii : MOTHU, 1998— . — Pexkum noctyna
K KypH.: http://zhurnal.mipt.rssi.ru.

WebofScience[DnexkTpoHHBI pecypc]| : MyIbTHAUCIUIUIMHApHAs pedepaTtuBHas Oa3a
nannbix. —  Philadelphia:  ClarivateAnalitics, 2016- . — Pexum nocryna

apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrIL
Scopus[DnekTponHbiii pecypc] : pedeparuBHas 0aza mannbix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ dKkpaHa. — 3. pyc., aHTJI.
Elibrary[DnexTponnslii pecypc]| : HayyHas sneKTpoHHass Oubnmmorexka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.
SpringerLink[DnexkTponnsiii pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru1. ¢ skpaHa. — 53. aHri.

ScienceDirect[ DeKTpOHHBIA pecypc] : KOMICKIHS JJICKTPOHHBIX KHHUT W3aTEIIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum mocrtyma :sciencedirect.com. — 3ari. ¢

9KpaHa. — 3. aHrI.

NEICON[DnexTpoHHBIH pecypc] : 2eKTpOHHAs HHPOPMAIIHUS : apXUB HAYYHBIX KYpHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum nmoctyma :neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHTIL

®denepanbHbIi UHCTUTYT TPOMBIIUIEHHOW COOCTBEHHOCTH [DJIEKTPOHHBIA pecypc| : calT
@denepallbHOTO HWHCTUTYTa MPOMBILIUIEHHON COOCTBEHHOCTHU- . - Pexum 1ocryna
http://www.fips.ru. — 3ari. ¢ skpana. — 5I3. pyc.

[Mopran npodeccuonanproro coobinecta: http://easyelectronics.ru/

[TopTan mpodeccronansroro coodmecta: https://habr.com/hub/electronics/

"Enunoe OKHO JI0CTyIIa K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p rubr=2.2.75.26&p_page=1

Kypuan «CunoBas 3MeKTpoHHKa» [DIEKTPOHHBIN pecypc] : Hayd. KypH. /| — DIEKTPOH.
KypH. — MockBa, Caukt-IlerepOypr. — Pexxum moctyma k xkypH.: http://power-e.ru/

8.4. [lepeueHb NPOrpaMMHOI0 odecredeHust

Ne Haumenosanue IO PexBu3nTHI Aorosopa
n/n (maTa, HOMep, CPOK AelCTBHSA)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JIeCTBUSL — OECCPOYHO;
koHTpakTNe 1653 ot 14.12.2018, cpok
JeUCTBHS — OECCPOYHO
2 | Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition
3 | Microsoft Visual Studio Community 2019 CB000THOE ITPOrpaMMHOE 00eCTICUeHHE
4 | Arduino CB000THOE TTPOTrpaMMHOE OOecTieueHue
5 | tinkercad CB000IHOE ITPOrPaMMHOE 00ECTIeYCHUE
6 | PCLAB2000SE CB000THOE MTPOTrpaMMHOE OOecTeueHue



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

8.5. Onucanne MaTepuajJbLHO-TeXHHYECKOI 0a3bl, HeOOXOIUMOI 115 OCYIIeCTBJIEHUSA
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIMHE

n/n

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, JIa00PaTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHU S
NMPAKTHYECKHUX U JIa00PATOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOMI
pa6oThl 00yJammMXxcst (HoMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

3-401

VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS
3aHATUH JEKIMOHHOTO THIA. Y4yeOHas
ayJIUTOPHS Ui IPOBEACHUS 3aHATHI
CEeMHUHAPCKOTo THIA. Y4yeOHas ayIuTOPHs IS
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpCOBBIX paboT). YueOHast ayuTOpHs s
MIPOBEACHUS TPYNIOBBIX U UHANBUYAIBHBIX
KOHCYNbTAIMU. YueOHas ayaAuTopust 1Jis
MIPOBEACHUS 3aHIATHI TEKYIIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALUU.

Jlocka mapkepHas yueHUYECKas , AT
AIIEKTPHUYECKHI, CTOJ MPEIOIaBaTeIbCKHUH,
CTOJIBI TAOOPATOPHBIE JTBYXMECTHBIC,
KAITHO3H.

3-402

JlaGoparopurss UMUTALIUOHHOTO
MO/JICJINPOBAHMUSL.

VYyeOHast ayuTOpus AJIs IPOBEACHUS
3aHATUI CEMUHAPCKOTO THIIA.
VYyeOHast ay1uTopus AJis KypcoBOro
IIPOEKTUPOBaHHUS (BBIIIOJHEHUS KYPCOBBIX
pabor).

VYuebHas ayIuTopus Ui MPOBEICHHS
IPYNIOBBIX U UHAUBHUIYAJIbHBIX
KOHCYJIbTALIUI

VYyeOHast ay1uTopus AJis IPOBEICHUS
3aHATHHA TEKYILIETO KOHTPOJIA U
IIPOMEKYTOYHOM aTTECTALlUU.

CTon IBYXMECTHBIN YYEHUYECKUM, CTOII
MPEINOJaBaTENbCKUM , JOCKA ayAUTOPHAS ,
CTYJI , KOMIIBIOTEPHI , )KAJFO3U, IIUT
ANEKTPUYECKUH .

I'-401 [ToMmerieHne I CaMOCTOATEILHOM
paboThl 00YJAIOITUXCS

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPEI
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