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Pabouyro nporpammy coctaBuii(u):
nmouent, K.T.6., 'muoun E.C.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCUUTLIIHHBL:

X OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HAIpaBJICHUS ITOATOTOBKH (CHEIUATBEHOCTH)
11.03.04 DrieKTpOHUKA ¥ HAHOJIEKTPOHHUKA

Cpok neiicTBus pado4eil nporpaMMbl AMCHMILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acemannm kadenps
HpOMBIHIJ'ICHHaH OJICKTPOHHKA

(mpotokon 3acexanusi Ne 1 ot «01» cenrsops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenbp ocBOEHUS AUCHUILUIUHBI — (OPMHPOBAHUE Yy CTYIEHTOB 0OmIenpodeccHoHaIbHBIX
KOMIIETEHIIMH, HEOOXOIUMBIX I pa3pabOTKM BCTPOEHHOIO IPOrpaMMHOI0 oOecredyeHus
YCTPOMCTB 3JEKTPOHHUKH, HA MPAKTHKE HAYYUTh pabOTaTh C COBPEMEHHBIMH CpelaMH pa3padOTKU
IIPOrPaMM.

2. Mecto nucuuminnsl B ctpykrype OIIOII BO

JIMCIMTUIMHBL ¥ IPAKTHKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs AaHHAs AUCIUILINHA:

OcHOBBI HHGOPMALIMOHHOM KYJIBTYpBI, BBEICHHE B IPO(eccHto, BbICIIAs MaTeMaTHKa

JIMCUUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak
HPEILIECTBYIOLIEE:

DJIeKTPOHHbIE HW3MepHUTe/IbHble NPUOOPbI M AATYUKH HHEQOPMALUH,
MHKPOIIPOLIECCOPHOH  TEeXHUKH, Mukponpouneccopabie  CpeAcTBa W
HNudopmanuonnas 3j1ekTponnka, CucTeMbl KOMIILIOTEPHOI0 3pEeHHA

OcHOBBI
CHCTEMblI,

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-3 Cnocoben
MPUMEHSTh METOJIbI
TIOWCKA, XPaHCHHUSI,
00paboTKH, aHaTN3a U
NPE/ICTABICHUS B
TpebyemoM opmate
uHpopMaLnu U3
Pa3TUYHBIX UCTOYHUKOB U
0a3 TaHHBIX, COOII0IAs
IIPH TOM OCHOBHBIE
TpeOoBaHUS
UH(POPMALIMOHHOM
0e30MacHOCTH

OIIK-3.1. Ucnonb3yer
UH(POPMAIIMOHHO-
KOMMYHHUKAI[IOHHbIE
TEXHOJIOTUH TIPH MTOUCKE
Heo0X0InuMO
nH(popmManuu;

OIIK-3.2. 3naer
COBPEMEHHBIE TIPUHITHITEI
MIOMCKA, XpaHEHUS,
00paboTKu, aHAIM3a U
NpEJCTaBICHUS B
TpebyemoM popmare
nH(popManuu;

OIIK-3.3. YMeer pematsb
3a/1a4n 00pabOTKU JaHHBIX
C MIOMOILBIO COBPEMEHHBIX
CPEICTB aBTOMAaTHU3ALINN;

OIIK-3.4. Bnageet
HaBBLIKAMH 00€eCIIEUEeHHUS
MH(POPMAIIMOHHOM
0€30IacHOCTY.

3HaTh: COBPEMEHHOE COCTOSIHHE U
TEHJICHIIMH Pa3BUTHS HJIEKTPOHHOU
TEXHHUKH; TPUHIUIIBI IIOCTPOCHUS
TEXHUYECKOTO 3a/IaHUs TIPH
pa3paboTKe 00BEKTOB,
WCTIOIB3YIOUINX TPOTPAMMHOE
o0ecreyeHne; METOAUKY
MIPOEKTHUPOBAHHUS TIPOTPAMMHBIX
CHCTEM; CHHTaKCHUC S3bIKa
nporpamMMmupoBanust Cu

YMeTh: UCHOIB30BaTh HOPMATHUBHBIE
" CIIPaBOYHBIC JaHHBIC ITPpU
pa3paboTKe MPOEKTHO-
KOHCTPYKTOPCKOM TOKYMEHTAllUH Ha
00BEKTHI, UCTIONIB3YIOLTUX
MIporpaMMHOE 00ecIieyeHne

Brnagets: HaBblkamMu paboOTHI €
BBIYHCIUTEILHON TEXHUKOM;
HaBBIKaMH pabOTHI ¢
WHCTPYMEHTAIBHBIM MMPOTPAMMHBIM
obecrieueHreM; COCTaBICHUS
MpoTrpamMM JIsl YIIpaBIEHUS
3JIEKTPOHHBIMH YCTPOHUCTBAMU,
HaBBIKAMHU MOJICTUPOBAHUS
3JIEKTPOHHBIX CXEM, BKIIOUYAIOIINUX
MHUKPOKOHTPOJIEPHI;




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEr0

Cxema pacyeTra UTOroBoOro 6ajjia
BPC 2014 Texyuuii pedTUHT (Bce 3aHATUS U IPOMEKYTOUHbIE TeCThI) + Pe3ynbTaT HTOroBOro Tecra u Bece aenaurcs Ha 2 + bb

B . HaumeHoBaHue TeM 3aHATHI Ceccun | O0bem,| baau | UnTepakTHB, KOHTPOJIA
Moayas (pa3aen) yueOHoi N
DaGOTHI (yueoHoO¥ paGoThI) | 4. bl 4. (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 1. Meromomnorus Jlek, J1a0, |1 DBomronus MEeTOMOIOrUI 2 54 25 - 3amura JIP
MPOrPaMMHUPOBAHUS IIp, Cp IPOrPaMMHUPOBAHHUS

2 Drarnbl pa3paboTKH MIPOrpaMm

3 MHCTpyMEHTaIbHOE TIPOTPAMMHOE

obecrnieueHue

4 BcrpanBaeMoe IporpaMMHOE

obecrnieueHue
Monyns 2. S3b1k Jlek, Jla0, |1 Ilepemennsie 2 54 25 - 3amura JIP
rporpammupoBanust Cu IIp, Cp 2 Onepauuu

3 OnepaTopsl

4 OyHKIIUN
Mogyns 3. Jlek, JIa6, |1 YcTpoilcTBO MUKPOKOHTpOJLIEpa 2 54 25 - 3awwra JIP
MUKpPOKOHTPOJLIEPHI IIp, Cp 2 Hudpossie mopThl BBOJA-BHIBOAA

3 ALII

4 Taiimepsl
Monyinb 4. OcHOBBI Jlex, JIab, |1 Ympasnsemble cOOBITUIMU 2 o4 25 - 3amura JIP
pa3paboTku mporpamm ans  |IIp, Cp MPOTPaMMBI
Windows 2 Busyanuzanus ganusix B Windows-

MPUIIOKEHUAX

3 B3anmoneicTBre mporpamMm st

MEPCOHATBHOTO KOMIBIOTEPA U

AJIEKTPOHHBIX ycTpoicTB uepe3 USB

Hroro: 216 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

1

1.1.
1.2.
1.3.
1.4.
1.5.

TexHomoruu TpaAUIIMOHHOTO 00yUYEHUs

JlexuroHHBIE 3aHATUSA

[IpakTnueckue 3a1anus

CamocTosrenbHas paborta

JlaGopaTopHble 3aHATHS

WuauBuayanbHble JOMAallHUE 3aJaHus (B KayecTBe BOMNpoca K  3aluTe

nabopaTopHOM pabOTHI)

2

2.1.

3

3.1.
3.2.
3.3.

4

4.1.

5

5.1.
5.2.
5.3.

TexHoIOrHsI MOYTBHOTO O0Y4EHUS

Pa3z0uTre npenogaBaeMoro Marepuana Ha OT/IeIbHbIE MOTYIIH
TexHomorus MpooOJIEMHOT0 00yUYEHUS

OBpucTHYecKas becena

Huckyccus

Y4eOHOe nccieoBaHne

Texnosorust 00y4eHuUs! B COTPYIHUUECTBE

Paz0Ouenne cTyeHTOB HA KOMaH/BI Ul PEIICHHUSI KOHKPETHBIX 3a/1a4
HHTepaKkTHBHBIC TEXHOJIOTUH

JleMOHCTpallMOHHBIA METOT 00yUeHUS

Pa6ora B rpynmax

OBpucTHYeckas decena

6. MeToauuyecKkue YKazaHus 10 OCBOCHUIO JUCHUIIJIMHBI

Pexomenayercs mocemeHne JEeKIMOHHBIX U MPAKTUYECKUX 3aHATHUM; CAMOCTOSITEIIbHOE U3YYCHHUE
MaTepuaa; BBIIOJHEHHE 1a00paTOpHBIX padoT, 0OpMIICHHE OTYETOB IO JIAOOpATOPHBIM paboTaM

" UX 3aliuTa.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cecensi Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 OIIK-3 Omuemwt no n1abopamopuwvim pabomam
Bonpocul k sx3ameny: ece

7.2. TunoBble 3a1aHUsI UJIM HHbIE MAaTePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. BrinosHeHue 1 3anmra J1adopaTopHbIX padoT
(HaumenosaHue OYeHOUHO20 cpeOCcmsa)

Tunosoii(bie) npumep(bl) 3aganus (Uii)
BrmonHuTs nadopaTtopHyto paboTy, opopMHUTH O0TYET 10 Ja00paTOpHOI paboTe U 3aIIUTUTH €r0

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

JIaGopatopHbie paOOTHI BBIONHSIOTCS B Opuragax. JlaGoparopHast OKHA OBITh
BBITMIOJIHEHA, a Pe3yNbTaThl OOPMIICHHI B BUJE oTueTa. [lanee CTyIeHT JOHKEH 3allUTHTh paldoTy,
OTBETHB Ha TEOPETUYECKUIN WJIU MPAKTUYECKHUI BOITPOC.

Temaruka mabopaTopHBIX padoT:

1 3nakomctBo ¢ Visual Studio Community 2019
2 Hamucanue KOHCOJIbHBIX TIporpamm Ha Cu

3 Pabota ¢ konTposiepom Arduino

4 Hanucanne Windows-npuiosxeHus

Kputepuu onenkmu:
JlaboparopHas paboTa He BBIMOJIHEHA: CTYACHT MOIy4YaeT OTpUIIaTeIbHbIe ITpadHbIC OB
Odopmien otyeT o mabopaTopHO paboTe: CTYIEHT MoTydaeT 0aymuisl 3a ohopmMIICHHE.
3amuineH oT4eT no JabopaTopHoil paboTe: CTYASHT MoTyqaeT Oaibl 3a 3aluTy.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTallun

Ceccus 2

Ne n/m Bomnpocsl K 3k3aMeHy

1 Yro HazwiBaeTcs mporpammoii? KakoBbl OCHOBHBIE ATaIlbl pa3padoTKu mporpamm? Uto
TaKoe KOMIIIALUS TporpaMMbl? Kakyro (yHKIMIO BBITOTHSIET KOMITIOHOBITUK?

Kakue mogudukaropsl pasmepa Bbl 3HaeTe? Kakue moaudukaropsl 3HaKa Bl
3Haere? Ecnu He yka3aH 0a30BbIi THUII, TO KaKOM IpUHKUMaeTcs o ymosyanuio? Eciu
HE yKa3aH MOJU(HUKATOp 3HAaKa, TO KAaKoW NIpuUHUMaeTcs mno ymoadaHuio? Kakue
MOIU(PHUKATOPHI MOXHO HCMONb30BaTh ¢ ©0a3oBeiM TunoMm float? B ciyuae
UHTEpHpeTaluy BelMuuHa char Kak cuUMBOJA, 4eM OyJeT SIBJIATBCS €€ YUCIOBOE
3HAYEHUU?

@®opmar onucanus nepeMeHHbIX. [IpuBecTn mnpumep. 3amuch IEIBIX KOHCTAHT.
3anuch BeNEeCTBEHHBIX KOHCTAHT. Vcronb3oBanue cyhdukcos.

4 Omnpenenenusi, ONMCAHUS U BbI30BBI (DYHKITUH.

Bripakenus. JIEBOCTOpOHHHE M TPAaBOCTOPOHHWE BBIpAXKEHUS. ApupMeTHUecKue
onepanuu. Onepanyu otHomeHus. Jlornyeckue onepannn. Onepanuu NpucBauBaHusl.

Oneparu ssBHOTO npeoOpa3zoBanust tuna. Omneparus Sizeof. Onepanus «3armsitasy.
Onepanus «Yciosue ?:». [IppopuTeTsl JIOrHUeCKUX oneparuil.

Hanwmmmre hopmar u mpumep oreparopa Beioopa. Hasnauenwe  komanael — break.

Hanummre ¢popmat onepatopa sSwitch. MoxxHo i B case 3a/1aBaTh Juana3oH
3HayeHui? MOKHO JI C IOMOINBIO0 onepaTopa break mpepsats omeparop switch u
IPOJIOJKUTH BBITIOJIHCHHE TPOrPAMMBI C MEPBOTO OMEPaToOpa, KOTOPBIA CIEAyeT 3a
switch? Kakoii BapuaHT BBIIOJHACTCS, €CIIM HU OJWH M3 YKA3aHHBIX BAPHAHTOB HE
COOTBETCTBYET YCIIOBHIO.

Omneparopsl 1mkiaa. PopMar omeparopa NUKIA C TapaMeTPOM, IOCTYCIOBUEM,
npexycioBueM. Oneparop IUKIAa C MOCTYCIOBHEM BBINONHACTCS 10 TeX IOp, MOKa
3aKITFOYEHHOE B HEM BBIPAKEHHE .....veveneenennnnn.. (uctuHa i 10x6?) Kakoro tuma
MOXeT OBITh IIar M3MEHEeHHUs TapaMeTpa nukia for? mukna while?

Craauu W KOMaHJbl MPENpPOLECCOPHON 00paboTKu. 3aMeHbl B TekcTe. BritoueHue
9 TEKCTOB M3 (aiioB. YcloBHas KOMNWJIALUSA. MaKpONOJICTaHOBKH CpEACTBAMHU
npenporeccopa. BctpoeHHble (3apaHee orpejielleHHble) MAKpOUMEHa.

3anuch, CUMBOJIBHBIX U CTPOKOBBIX KOHCTAHT. MenoBaHNE KOHCTAHTEHL. OHpC}lGJ’IeHI/Ie

10 KOHCTAaHTBhl Ha CTaJuM MpeanpolreccopHoi oOpaboTku mporpammsl. OnpezneneHue
KOHCTaHT MEPEUYHNCICHHOTO THTIA.

11 Yro Takoe alropuT™ U OJOK — cXema alropurma’

12 OcHOBHBIE OJIOKM MUKPOKOHTpOJLIIEpA

Yro Takoe uu¢poBoil mopT BBOAa-BbIBOAa? I[IpuBenuTe mnpUMeEp MpPOrpamMbl,

13 .
paborarorieit ¢ uppoBBIM MOPTOM BBOJIa-BHIBOIA.

14 Yro takoe IIIMM? IpuBenure npumep nporpammsl, padoratomieit ¢ IHNM.

15 Yro takoe ALIII? IIpuBenute npumMep nporpammsl, padotaromiei ¢ AL

16 Kak mporpamme st Arduino ocyiecTBIseTCst H3MEPEHHUE BPEMEHH.

YeM oTiauvaeTcs TMOCICIOBATEIIBHOCTL BBIOJIHEHUS KOMaH] TpamuiuonHoi DOS —

17 .
nporpamMmsl U coBpemerHoro Windows — npunoxenusi?

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

18
Kakue Ob1BaroT cooOI1enus?




19 Kaxkas mpocreiiias cTpykTypa COOBITUHHO-YIPaBIIsieMOid mporpaMmMbl Ha Cu?
20 Uto Takoe OKOHHAas MpoIleypa, Kakoe ee Ha3HaueHue?
[Touemy Takue mapaMmeTpbl Kak agpec OKOHHOM Mpouenypbl WM HKOHKAa Kypcopa
21 3a[Jal0TCS MPU PETUCTPALMU KJlacca OKHA, a Ha3BaHUE OKHA B apryMeHTax (yHKIIHH
JUISL €0 CO3JaHus?
22 Uro Takoe HUKI COOOIIEeHU?
Tpebyercs nu mnpunoxeHuro 00pabaTbiBaTh BCE BO3MOXHBIE BUABI COOOIICHHIA
b
23
cymiectByronmx B OC?
MoxHO M TPOCTO BBIBECTH YTO-TO HAa 3KpaH B IMPOU3BOJIBHOM MeECTe€ Koja
24
nporpammsl? [Touemy?
Kak mpoucxomut 3aBepumieHue mnporpammbl? Kakoe HazHauenue (yHKUUU
25 .
PostQuitMessage()?
OxkoHHasi TIPOIeypa HUT/IC HE BHI3BIBACTCS SIBHO W3 IIABHOW (DYHKIIUU TPOTPAMMBI,
26 XOTS BCE OCHOBHBIE KOMAaHJBI COCpelIOTOYeHbl MMeHHO B Hei? Korma u yem oHa
BBI3bIBAETCS?
Kakyto pyHKIHIO BBITOJHSET ApaiBep BUICOKAPTHI IIPU BHITIOJTHEHUH B IPOTPaMMe
27
KOMaH Il TIOCTPOSHUS TpaduIeCcKOro MPUMHUTHBA, HAITPUMEP, dJUTHIICA?
28 Yro Takoe KOHTEKCT ycTpoiicTBa? Kakoe ero HazHaueHue?
MO’KHO JIF IPOCTO U3MEHUTH OAWTHI HH(POPMAIIMH B BHICOTIAMSITH U CPa3y YBUICTh
29 .
pe3yabTat Ha 9KpaHe MoHuTopa B pamkax OC Windows?
[Mocnennue Bepcurt OC Windows vacto ncrnonbs3yror DirectX c menbro BeiBosa
30 uHpOpPMalLlMU Ha SKpaH, HallpuMep, B Opaysepe, a He yHuBepcanbHble ¢yHkuun GDI?
C yem 370 cBsI3aHO?
31 UYro Takoe mepo, 9To Takoe KUCTh B TepMuHax GDI?
['me mo yMmon4aHWiO HAXOAMTCS ILEHTP KOOPAMHAT TPH BBIBOAEC WH(MOpMAIUU Ha
32 skpan? Kakoe HampaBieHue oceil koopauHaT? B Kakux eauHUIIAX H3MEPSIOTCS
KOOpJMHATHI?
33 3auem npu BBEIOOpPE 1BETa KUCTU 3aJTUBKU 3aMKHYTOM (DUTYPBI HEOOXOIMMO COXPAHSTh
UACHTU(DUKATOP NpeAbLAYIIeH HCI0JIb3yeMOM KUCTH?
34 UYro rakoe UART?
35 Kak ocymiecTBisieTcss TOIAKIIOUEHHE YCTpoiicTB, wucnonbdytonmmx UART, «
MEPCOHAILHOMY KOMIBIOTEPY?
36 Kak ocymectisercss B3aumoneiictBue WindOws-npuiioskeHust ¢ 3JICKTPOHHBIM
yCTpOMCTBOM, HcTob3yronmm UART?
Yemy Oymer paBHO 3HAYEHHE MEPEMEHHOW Val B TOCIE BBIMOJHEHUS LUKIA (BCe
37 nepemennbie umeror Tum int)? for (i = 0, j = 0; i < 6; ++i) j += 2;
Yemy Oyzmer paBHO 3HaueHue peructpa PORTA B pesynbTare BBIOTHEHUS KO/
PORTA=~(11>>1]|12);
38 Yemy Oyner paBHo 3HaueHue peructpa PORTB B pesynbrare BBINOJHEHHS KOJA




PORTB=2<<3|1;
Yemy Oyzmer paBHO 3HAUCHHUE MEPEMEHHOW var B TIOCIE BBIOJHEHUS [UKIA (BCe
nepeMeHHbIe UMeroT Tull int)? for (i=2, var=2;1<7;1+=2) var +=4;

39

Uemy Oyner paBHO 3HAu€HUE NEPEMEHHOW Var B IIOCIIE BBINOJHEHMS LMKIA (Bce
nepemennbie uMetor tun int)? for (i = 4, var = 4; i < 8; i += 1) var += 3;
Yemy Oyner paBHo 3HaueHue peructpa PORTA B pesynbraTe BBINOJHEHUS KOJa
PORTA =55>>1 |22,

40

Yemy Oyner paBHo 3HaueHue peructpa PORTA B pesynbraTe BBINOJHEHUS KOJa
PORTA =33>>2|12;

Uemy Oyner paBHO 3HAu€HUE MEPEMEHHOW Var B II0OCIE BBINOJIHEHHS LMKIA (Bce
nepemennbie umeroT tuim int)? for (i =4, var = 4; 1< 8; i += 1) var++;

41

Opranuzanusa mnamsaTd B MuUKpokoHTpoiuiepax AVR. Beluucienue pasmepa
CBOOOJIHOM omepaTuBHOM MaMsTH. ONMUIIUTE MacCUB R U3 MATH 371€MEHTOB, KaXIIbIi
U3 KOTOPBIX SBIAETCS MaccMBOM H3 10-TH BeIIECTBEHHBIX YHCeNl. MOXHO JIH
HM3MEHUTH Pa3MEpPHOCTh paHee onrcaHHoro maccusa? [Touemy?

42

W13 gero coctout andasut Cu? Uro sBASETCS OrpaHUYMTENIEM KOMMEHTApUEB?
Yro takoe uneHtudukarop? Yrto takoe ciyxedHoe cioBo? Ilepeuncnure 6a3oBbie
tunbl B CH.

43

Omnumure 3BOJIIOIIUIO MCTO,I(OJ'IOFI/Iﬁ IMPpOrpaMMHUpPOBAHU

44

Uro Takoe BCTpauBacMoe NporpaMMHOE o0ecrieueHne?

45

UTo Takoe HHCTPYMEHTAJIbHOE NPOrpaMMHoe o0ecnieueHne?

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Ceccus

®opma
NPOBECHUSA
NPOMEKYTOYHOM
aTTecTanuu

Kpurtepuu u HOpMbI OLleHKH

Dk3ameH (1o Crynent Habpan 85- 100 6amios
HaKOMHUTEIbHOMY «OTIHYHO 10 UTOTY U3yUYCHUS TUCIUTUINHBI
pEUTHHTY) B CEMECTPE.

Crynent HabOpan 70- 84 Gannos
«XOPOIIO» 10 UTOTY U3yUYCHUS JUCITUTUTNHBI
B CEMECTpE.

Crynent Habpai 55- 69 6amios
«YJIOBJICTBOPUTEILHO» | TIO UTOTY M3YYCHUS JUCITUTUINHBI
B ceMecTpe.

Crynent Habpan 0-54 6anoB 1o
«HEYJIOBIICTBOPUTEIBHO» | UTOTY U3yYSHHS JUCIUTUIMHEI B
CEMecTpe




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

Ne nocooue, yue0Ho- Hay*Hon
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocoble, I'ox n3panus ounodaunorexe /
IPAKTHKYM, 1p.) HaumeHoBaHnue
’ IBC

1 | IO. B. HoBukos, II. K. OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKHU yuebHoe rmocodue 2020 3BC "IPRbooks"
CkopoboraToB

2 | A. U. [loctaukos, B. U. Cxemorexaunka O9BM yaeOHoe ocooue 2018 OBC "IPRbooks"
HBanos, O. B.
Hemomustmmii

3 | B.B.T'ypos, B. O. Jlornuyeckue U apuMeTHUECKUE OCHOBBI U yuebHoe rnocobue 2021 OBC "IPRbooks"
UykaHOB. IpUHLIMIIBI paboTel OBM

4 | C. B. Cunuupsiy, O. U. OcHoBbI pa3paboTku MIPOrpaMMHOI0 y4EOHUK 2021 3BC "IPRbooks"
XJTBITUYNEB obecriedeHus Ha mpumMepe si3bika C

5 | H. H. HeneiiBona CTrim ¥ METOIBI TPOTPAMMHUPOBAHHS ydeOHoe rmocoone 2021 OBC "IPRbooks"

6 | b. B. Kepuuran, JI. M. SA3pik nporpammupoBanus C y4eOHUK 2021 3BC "IPRbooks"
Puun

7 | A.JI. Dpuaman S3pIK IporpammupoBanust C++ yuebHoe rnocobue 2021 OBC "IPRbooks"

8 | E. K. Anekcannpos, P. U. MHUKpOIpOIIECCOPHBIE CHCTEMBI yueOHoe rmocodue 2020 3BC "IPRbooks"
I'pymBnnkwmii, M. C.
KynpusiHoB

9 | A. M. BoznoBo3os OCHOBBI 2JIEKTPOHUKH yuebHoe rnocobue 2019 3BC "IPRbooks"




8.2. lonostHuTEILHAS JIUTEPATypPa

Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yuedHo- HayHOH
- ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) i I'ox u3nanus oudamoTeke /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, AP.) 3EC
1 | C. H. Topraes, M. B. [IpakTHueckoe pyKoBOJCTBO IO yuebHoe mocobue 2015 3bC "IPRbooks"
Tpury6, 1. C. Mycopos, JI. | nporpammupoBanuto STM-
C. Yeptuxuna MUKPOKOHTPOJIJIEPOB
2 | 4. 10. Mypowmres, E. H. Muxponporeccopsl 1 MUKpoOBM yuebHoe rmocodue 2013 3BC "IPRbooks"
SmuH
3 | A. B. Kamnaues AnmnapaTHble U IPOTPaMMHBIC PEIICHUS IS yuebHoe rmocooue 2021 3BC "IPRbooks"

6eCHpOBOI[HBIX CCHCOPHBIX ceTeu




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX

CUCTEM

1. JlokymeHTtauus mnpousBoauTens dSiekTpoHHoW TexHuku OAO «Anrctpem»: URL:
http://www.angstrem.ru/download/datasheet/

2. WccnemoBano B Poccuu [DnekTpoHHBIN pecypc] : MHOTONpPEAMET. Hayd. XypH. / Mock.
¢u3.-TexH. UH-T. — DNEKTPoH. XypH. — [onronpyausiit : MOTU, 1998— . — Pexum
JOCTYyIA K 5KypH.: http://zhurnal.mipt.rssi.ru.

3. WebofScience[ DneKkTpoHHBII pecypc] : MyJIbTHIUCHUIUIMHAPHAS pedepaTtuBHas 0Oaza
nanabix.  — Philadelphia:  ClarivateAnalitics, 2016— . — Pexum pgocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

4. Scopus[DnekTpoHHBIA pecypc] : pedepatuBHas 6a3za manHbix. — Netherlands: Elsevier,
2004— . — PexxumM jocTyma : scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.

5. Elibrary[OnexTpoHHblli pecypc] : HaydHasl dJIeKTpoHHas OmoOimoreka. — MockBa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

6. SpringerLink[Dnexkrponnsiii pecypc] : [0a3a mammbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — S3. aHri.

7. ScienceDirect[ D7eKTpOHHBIN pecypc] : KOJUICKIUS JJIEKTPOHHBIX KHHUI H3JIATEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna :sciencedirect.com. — 3ari. ¢

10.
11.
12.

13.

3KpaHa. — 3. aHri.

NEICON[OnexTpoHHbII pecypc] : 37eKTpOHHAs HHPOpMAIHS : apXUB HAyYHBIX KypHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyma :neicon.ru/resources/archive. — 3aru. ¢
JKpaHa. — 3. pyc., aHrIIL.

@OenepalibHbIil UTHCTUTYT MPOMBIIUIEHHON COOCTBEHHOCTH [DJEKTPOHHBIN pecypc]| : cailT
®denepanbHOr0 HMHCTUTYTA MPOMBIIUICHHONM COOCTBEHHOCTH- . - Pexum gocryma
http://www.fips.ru. — 3ar. ¢ skpana. — 5I3. pyc.

[TopTan npodeccrnonansroro coodmectna: http://easyelectronics.ru/

[Topran npodeccuonanbaoro coodmiectna: https://habr.com/hub/electronics/

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

Kypnan «CusoBasi 2JeKTpOHUKaY [IIEKTPOHHBIA pecypc] : Hayd. KypH. / — DIJIEKTPOH.
KypH. — Mocksa, Cankt-IletepOypr. — Pexxum goctyna k sxypH.: http://power-e.ru/

8.4. IlepeueHb NPOrpaMMHOIo odecre4eHust

Ne Hanvenosanue MO PexBu3nThI A0roBopa
n/n (naTa, HOMep, CPOK JAeHCTBUS)
1 | Windows: norosop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUSL — OECCPOYIHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
NEeNCTBUSI — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpox
Office Stdandard 2013 Russian OLP NL JIUCTBUS — OECCPOUHO
AcademicEdition
3 | Microsoft Visual Studio Community 2019 CB000THOE TTPOTrpaMMHOE OOecTieueHue
4 | Arduino CB000JTHOE TTPOTrPaMMHOE OOeCIIeUeHUE
5 | tinkercad CB000THOE MTPOTrpaMMHOE O0ecTIeueHre
6 | PCLAB2000SE CB000THOE ITpOrpaMMHOE 0OecTieueHNe



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

8.5. Onucanue MaTepHAJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEHUS
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOPHUii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMelIeHU JJIfl CAMOCTOATEILHON
paboThl 00y4yaoumxcs (HoMep ayJAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

3- 405

AynuTopust Be0-KOH(DEpeHIHi.
VYuebHas ayauTopus Ui IpOBeICHHS
3aHSTUN JEKIMOHHOIO THUIIA.
VYuebHas ayauTopus 1Jis IpOBeICHHS
3aHATUN CEMUHAPCKOIO THUIIA.
VYuebHas ayauTopus 1)1 KypCOBOTO
IIPOEKTUPOBAHMUSI (BBIIIOJIHEHUS KyPCOBBIX
pabor).

VYyeOHast ayuTOpus AJIs IPOBEACHUS
IPYIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALIUH.

VYuebHas ayIuTopus Ui IPOBEICHUS
3aHATUNA TEKYILIEro KOHTPOJIA U
IIPOMEKYTOUHOM aTTeCTallH

Cron  mpenojiaBaTeIbCKUH, JKpaH
TEJIEBU3UOHHBIA, pPOyTEp, CTOMKA  JUIA
TeneBu30pa, BeO.kamepa, TpaHCHapaHT-
NEPETSKKA, LIMpPMa,HAyITHUKH,
KOMIIBIOTEP C BBIX00M B MIHTEpHET.

I-401 [Tomeruenue
CaMOCTOSITEIILHOW pabOThI 00y4arOIIUXCSI

JJIA

CTOJ'ILI, CTYJIbS, KOMIIBXOTCPBI

3-407
Aynuropus BeG-KOH(EpeHIIUH.
VYyeOHast ay1uTopus AJisl IPOBEICHUS
3aHATHH JEKIMOHHOTO THIIA.
VYyeOHast ay1uTopus AJisi IPOBEICHUS
3aHATHNA CEMHUHAPCKOIO THIA.
VYyeOHast ay1uTopus AJis KypcoBOTo
MIPOEKTUPOBaHUS (BBITOJHEHUS KYPCOBBIX
pabor).
VYuebHas ayIuTopus Ui IPOBEICHHS
IPYNIOBBIX U UHAUBHUIYaAJIbHBIX
KOHCYJIbTALIUH.
VYyeOHast ay1uTopus AJis IPOBEICHUS
3aHATHHA TEKYLIETO KOHTPOJIA U
ITPOMEKYTOUYHOM aTTECTalluU

Cron npernogaBaTeIbCKUA, YKpaH
TeJeBU3UOHHBIN, pOYTEp, CTOWKA IS
TeNeBU30pa, BeO.KkaMepa, TpaHCIIapaHT-
MepeTsHKKa, MIMpMa, HAYITHUKHY,
KOMITBIOTEP C BBIXOZI0M B MIHTEpHET,
XpOMakei
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