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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

®opMbI TEKYLIIETO

Bun .
. HanMeHoBaHMe TeM 3aHATHI Oo6bvem,| baan | UnTepakTHB, KOHTPOJIA
Moayas (pa3aen) yueOHoM ., Kype
PaGoTHI (y4eOHOI padoThI) q, bl q, (HauMeHOBaHUe
OLICHOYHOI'0 CPeACTBA)
Mopyns 1. Jlek, Cp 1 DBontOUMS METO0JIOT It 4 52 TecroBble U
MeTtonomnorus MIPOrPaMMHUPOBAHHUS MpaKTHYECKUE 3aJaHUs
[IPOrPaMMHUPOBAHHUS 2 Drarmsl pa3paboTKH MPOrpaMm Bomnpocsl k 3auery
3 UHCTpyMEHTAIbHOE MPOrpaMMHOE
oOecrieueHue
4 BcTpanBaemoe nporpaMMHOE
o0ecrnieueHue
Monayns 2. SA3bIk Jlek, Cp 1 IlepemenHbie 4 53 TectoBbie U
nporpammupoBanusi Cu 2 Onepanuu [MPAKTUYECKHUE 3aJaHUS
3 Oneparopsl Bomnpocs! k 3auety
4 OyHKIU
Mopyns 3. Jlek, Cp 1 YcTpoilcTBO MUKPOKOHTpOJIIEpa 4 53 TectoBbie U
MUKpPOKOHTPOJLIEPHI 2 HudpoBbie MOPTH BBOIA-BHIBOIA [PAKTUUECKNE 3aJaHUS
3 ALII Bompocs! k 3auety
4 Taiimepsl
Monynb 4. OcHOBBI JIex, Cp 1 Ynpasisiemble COOBITUSIMU NTPOTpaMMBbl | 4 53 TecToBble U
pa3paboTKu nporpamm 2 Busyanuzanus nanasix B Windows- MPAaKTUYECKUE 3aJaHUs
st Windows MPUITIOKEHUSIX Bompocsr k 3auety
3 B3aumoseiicTBuE nporpamm Juist
MEPCOHANTBHOTO KOMIBIOTEPA U
AJIEKTPOHHBIX yCTpoiicTB uepe3 USB
KKP 4 1
1A 4 0,75
Kontposb 4 3,75
HUroro: 216




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

PekoMenayercsi mocemieHrWe JEKIMOHHBIX 3aHATHH; CaMOCTOSATENbHOE H3Y4YeHHE MaTepuana,
BBITIOJIHEHHE JIA0OpAaTOPHBIX paboT, odopmieHHE OTYETOB MO JIAOOPAaTOPHBIM padboTaM M HX

3aIuTa.

7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kype Kon koHTpO/IMpYyeMoii KOMIeTeHIUH HaunmenoBanue
(WM ee YACTH) OLIEHOYHOI'0 CpeACTBA
4 OIIK-3 Tecmosvie u npaxmuyeckue 3a0anus
Bonpocwt k 3auemy

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

7.2.1. BelnosiHeHHWe U 3ammra JadopaTopHbIX padoT

(HaumeHoBaHUE OYEHOUHO20 CPedCmBa)

TunoBoii(bie) mpuMep(bl) 3aganusi(Mid)
BrimonauTh 1abopatopHyto padoTy, opopMUTE OTUET 10 TabopaTOPHOI paboTe 1 3aIIUTUTH €T

KpaTtkoe onucanue u perjiaMeHT BbINOJTHEHUS
JlaGoparopHasi JOKHA OBITH BHITMIOIHEHA, @ Pe3yIbTaThl 0(hOPMIICHBI B BUJIE OTYETA.

TemaTnka 1ab0paTOPHBIX padoOT:
1 3nakomctBo ¢ VisualStudioCommunity 2019
2 Hanmcanue KOHCOJBHBIX IporpamMm Ha Cu



3 Pabota ¢ xoHTpoepom Arduino
4 Hanncanue Windows-npusoxeHus

Kpurtepum onenku:
OdopmieH oTdet 1o JabopaTopHOit paboTe: CTYASHT MoIyvaeT Oaljibl 32 0pOpMIICHHUE.

7.3. OneHo4Hble cpeacTBa I NMPOMEKYTOYHOH ATTECTAMM IO WTOraM OCBOCHMS
AUCHMILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAlul

Kypc 4
Ne Bomnpocsl k 3a4ery
n/n
1 Urto HazwiBaeTcs mporpammoii? KakoBbsl OCHOBHBIEC 3Tarbl pa3paboTku mporpamMm? Uto
Takoe KoM mporpammbl? Kakyro pyHKIHIO BRITOJTHIET KOMIIOHOBIIHK?
Kakue moaundukatopsl pazmMepa Bbl 3HaeTe? Kakune wmonudukaropsl 3HaKa BbI
3naete? Ecnu He ykazaH 0a30BbIN THI, TO KaKOW MPUHUMAETCS 10 yMoidaHuio? Eciu
) HE yka3zaH Monaudukatop 3HaKa, TO Kakol mpuHUMaercs mo ymondanuto? Kaxue
MOTU(HUKATOPEI MOXHO HCHOJBb30BaTh ¢ 0a3oBbiM TturoMm float? B cmyuae
UHTEpIIpeTallui BennyrHa char kak cumBoiia, yeM OyAeT SBIATHCA €€ YHCIOBOE
3HaYeHUM?
3 ®opmMmar onucanus nepeMeHHbIX. [IpuBectu npumep. 3anuch LEIbIX KOHCTAHT. 3alUCh

BEIIECTBCHHBIX KOHCTAHT. M crob30Banne CyPhUKCOB.

4 Omnpenenenus, ONMKUCAHUS U BbI30BBI (DYHKITHIA.

Boipaxxenusi. JIeBOCTOpOHHHME M TMPAaBOCTOPOHHUE BbIpaKEHUSA. ApupMeTHUecKHe
onepaiuu. Onepaunn otHoueHus1. Jlornueckue onepanuu. Onepanyu NpUCBauBaHUs.

Omneparuu ssBHOTO TpeoOpaszoBanus Tuma. Omnepamwmst sizeof. Onepamust «3amsitas.
Oneparust «Ycnoue ?:». [IpHOpUTETHI TOTHYECKUX OTEPALIHIA.

Hamumure dopmat u mpumep oneparopa Beidopa. HasHauenune komanasl break.
Hanummre ¢opmar omeparopa switch. MoxxHo 1 B case 3agaBaTh /JMana3oH
3HaYeHui? MOXHO 71 ¢ moMolbio omneparopa break npepsath oneparop switch u
MPOJIOJKUTH BBIMOJHEHUE MPOTpaMMBbI C TIEPBOTO OMEpaTopa, KOTOPBIM cieayeT 3a
switch? Kakoli BapMaHT BBINOJIHSETCA, €CJAM HU OJIMH W3 YKa3aHHBIX BapHaHTOB HE
COOTBETCTBYET YCJIOBHIO.

Omeparopsl  1mkina. @Dopmar omepaTtopa LOUKIA € MapaMETPOM, IOCTYCIOBHEM,
npeaycinoBueM. OmepaTop IHKJIA € TOCTYCIOBUEM BBINOJIHAETCS A0 TeX IOp, MOKa
3aKJTFOUYCHHOE B HEM BBIPAKCHHUE .......cuvnennenennn. (nctuna wmm noxks?) Kakoro tumna
MOJKET OBITh IlIar U3MEHEeHMsI napameTpa 1ukia for? nuxia while?

Craguu ¥ KOMaH[Ibl IPENpoLeccCOpHOl 00paboTku. 3ameHbl B TekcTe. BximroueHue
9 TEKCTOB U3 (ailioB. VYciloOBHas KOMIWISALUSA. MakpoInoJCTaHOBKU —CpeICTBaMU
npenpoueccopa. BerpoeHnHsle (3apaHee orpe/iesieHHbIE) MaKpOHMEHa.

3anuch CUMBOJIBHBIX U CTPOKOBBIX KOHCTaHT. MIMeHOBaHMe KOHCTaHTHI. OmpeaeieHne
10 | KOHCTaHTBl Ha CTaJWH MPEANPOLECCOPHON 00paboTku mporpammel. OmnpeneneHue
KOHCTAHT MEPEYHCICHHOTO THUIIA.

11 Uto Takoe adroput™ U OJ0K — cxema ainropurma?

12 | OcHOBHBIE OJJOKH MUKPOKOHTPOJIIIEPA

13 Yro takoe 1mdpoBoii mopr BBOAa-BhiBoAa? IlpuBenuTe mNpUMep NPOTrPAMMBL,
paboTarolieil ¢ M(pOBbIM OPTOM BBO1a-BbIBOJA.

14 | Yro Takoe LIMM? ITpuBenure npumMep nporpammsl, padotarouiei ¢ [H1M.

15 | Yro Takoe AILIIT? [TpuBeauTe npumep nporpaMmel, padotaromieit ¢ AL




16 | Kak nporpamme aisi Arduino ocymiecTBisieTcst i3MepeHHe BPEeMEHH.

17 Yem oTiIHMUaeTCA HOCJ‘I@I[OB&TCJ‘{I)HOCTL BBITIOJTHEHUSI KOMaHJ TpaauiuoHHon DOS —
IIporpamMMbl ¥ COBpeMeHHOro Windows — nprIoKeHus ?
Uro takoe coObiTHEe U cooOiieHue B pamkax nporpammupoBanHus B OC Windows?

18 | Kakue ObiBaroT coobuienus?

19 | Kakas nmpocreiiimasi CTpyKTypa COOBITHIHHO-YIIpaBiIsieMoi mporpammbl Ha Cu?

20 | Yro Takoe OKOHHAs MPOLEAYpa, KAKOE €€ Ha3HaAUeHHEe?
[Toyuemy Takuwe mapaMeTpsl Kak aapec OKOHHOW MpOIEeAyphl WM HKOHKAa Kypcopa

21 | 3amaroTcs MpU PETUCTPALIMU KIlacca OKHA, a Ha3BaHUE OKHA B apryMeHTaX (YHKIIUH JIJIs
€ro co3aaHus?

22 | Yto TaKoe IMKJI COOOICeHUH?

73 TpeOyeTcs 1M TNPUIOKEHUIO 00pabaThiBaTh BCE BO3MOXKHBIE BHIBI COOOIICHU,
cymectByronmx B OC?

24 MO>KHO 11 TIPOCTO BBIBECTH YTO-TO Ha HKPaH B MPOU3BOJIILHOM MECTe KOZa MPOrpaMMbl?
[Touemy?

75 Kak TPOHCXOIUT  3aBePIICHAE nporpamMmMbl?  Kakoe HazHaueHWe  (PYHKIHH
PostQuitMessage()?
OxoHHas mpollenypa HUT/IE HE BBI3BIBACTCS SBHO M3 TJIABHON (PYHKIMH MPOTPAMMBEI,

26 | XOoTd BCe OCHOBHbBIE KOMaH/bl COCpPEJOTOYEHbl MMEHHO B Heil? Korma u uyem oHa
BbI3bIBAETCS?

27 Kakyro QyHKIHIO BBITOJIHSCT ApaiBep BUICOKAPTHI MPH BHITIOJTHCHHH B TPOTPaMMe
KOMaH/Ibl TOCTPOEHUS TpadUIecKOro MPUMHUTHBA, HATPUMED, dIUTHIca’?

28 | YUrto Takoe koHTEKCT ycTporicTBa? Kakoe ero HazHaueHue?

29 MO3KHO I TIPOCTO U3MEHUTH OANUTHI I/IH(bOpMaLII/I.I/I B BUJICOMIAMSATHU U CPa3y YBHJIETh
pe3yabTaT Ha 3kpaHe MoHuTOopa B pamkax OC Windows?
[Mocnenuue Bepcruu OC Windows yacto ucnomnb3yroT DirectX ¢ 1menbio BeIBoIa

30 | undopmanuu Ha dKpaH, HapuMep, B Opaysepe, a He yHuBepcaibuble GyHKIMuGDI? C
4eM 3TO CBsI3aHO?

31 UYTto Takoe mepo, YTo Takoe KUCTh B TepMuHax GDI?

39 ['me mo ymom4aHuio HaXOAUTCS LIEHTP KOOPAMHAT MPHU BBIBOJE MH(POPMAIIUK Ha SKpaH?
Kakoe nanpasnenue oceil koopauHat? B Kakux eAMHHIIAX H3MEPSIFOTCS] KOOPIUHATHI?

33 3adeM mpu BHIOOpE I[BETa KUCTH 3aJTMBKH 3aMKHYTOH (DUTYpbl HEOOXOJIUMO COXPaHSAThH
uAeHTU()HUKATOP MPEABLIYIIEH UCTIONb3YyEeMON KUCTH?

34 | Yro takoe UART?

35 Kak ocymectBisiercss mnoakiaioueHue ycrpoictB, ucnons3ytomux UART, «k
MIEPCOHAIBHOMY KOMITIBIOTEPY?

36 Kak ocymecrBnsiercss B3aumojnelictBue Windows-IpWIIOKEHHST € AJIEKTPOHHBIM
YCTpPOUCTBOM, Hcnonb3yromuM UART?
Uemy Oymer paBHO 3HA4YCHHE IIEPEMEHHOHM var B IIOCJIC BBIMIOJHECHHS IUKIa (BCe

37 | CPEMEHHbIC HMMEIOT THIT int)? for i = 0, j = 0; i< 6; ++i) j += 2;
Yemy Oyzner paBHO 3HaueHue perucrpa PORTA B pesyibTare BBIIOJHEHHS KoOJa
PORTA =~(11>>1]12);
Yemy Oyzner paBHO 3HaueHue perucrtpa PORTB B pesynbrare BBINOIHEHHS KoJa

33 PORTB=2<<3|1;
Uemy Oymer paBHO 3HaueHHWE NEPEMEHHOW var B TIOCJE BBINIOJHEHHUS LHKIA (BCE
nepeMeHHble uMeroT Tl int)? for (i=2, var=2;1<7;i+=2) var +=4;
Uemy Oymer paBHO 3HaueHHWE TEPEMEHHOW var B TIOCJIC BBITIOJTHCHHS IMKIA (BCE

39 | MEPEMEHHBIE MMEIOT THII int)? for (i = 4, var = 4; i< § 1 += 1) var += 3;

Uemy Oyzner paBHO 3HaueHue perucrtpa PORTA B pesynbraTe BBINOJIHEHUS KOAa
PORTA =55>>1]22;




Yemy Oyner paBHo 3HaueHue peructpa PORTA B pesynbTare BBINOJHEHHS KO/
40 PORTA =33>>2|12;
Yemy Oyzer paBHO 3HAa4Y€HHE IEPEMEHHOW var B TOCJIE BBINOJHEHHS IUKIa (Bce
nepeMeHHbIe uMeroT Tt int)? for (i =4, var = 4; i< 8; 1 += 1) var++;
Opranuzanust namMsaTd B MUKpOKOHTposuiepax AVR. Brrancnenue pasmepa cBOOOIHOM
41 ornepatuBHOU nmamsaTH. OnuiuTe MaccuB R U3 IATH 37€MEHTOB, KaXKAbI U3 KOTOPBIX
ABJIAETCSA MacCUBOM U3 10-TH BelIECTBEHHBIX YUCeNl. MOXHO JI1 U3MEHUTh Pa3MEPHOCTh
panee onucanHoro maccupa? Ilouemy?
W3 gero coctout andasut Cu? Uro sdBiseTcs OrpaHUYUTEIEM KOMMEHTapueB?
42 | Yro rtakoe uueHtupukarop? YUrto Takoe ciyxebHoe cioBo? Ilepeuncnure Ga3oBble
Tunsl B CH.
43 | OnumuTe 3BOJIOLUI0 METOI0JIOTHI TPOrpaMMHUPOBAHUS
44 | Yro Takoe BCTpanBaeMoe ImporpaMMHoe o0ecrieueHue?
45 | Yrto Takoe HHCTPYMEHTAJIbHOE MPOrpaMMHOe obecriedeHue?

7.3.2. Kputepuu U HOPpMbI OLEHKH

®opma
Kypc NPOBELCHIs . Kpurepuu u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
aTTecTAlMHU
4 Huddepennupon Crynent Habpan 85- 100 6aos
aHHBIN 3a4eT «OTIUYHO» 10 UTOTY U3YUYEHHUS TUCUUTIIIUHBI
B CEMECTpE.
Crynent HaOpan 70- 84 Ganos
«XOPOIIO» 10 UTOTY U3YUYEHUS TUCUIUTITUHBI
B CEMECTpE.

Crynent Habpan 55- 69 6aminos
«YIOBIIETBOPUTENBHO» | TIO UTOTY U3YUYCHHSI TUCIUTLIAHBI
B CEMECT]E.

Crynent Habpan 0-54 GaoB no
«HEYIIOBJIETBOPUTEIHHO» | UTOTY U3yUCHHS JUCIUTUTMHBI 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 | B.B.T'ypos, B. O. Jlornyeckne u apu(METHUECKUE OCHOBHI H yaeOHoe rmocodue 2025 3BC "IPRbooks"
YykaHOB. OpUHLHUIEI paboTel DBM
2 | C. B. Cunuupls, O. U. OcHoBbI pa3paboTKu MIPOTPaMMHOI0 y4eOHUK 2021 ObC "IPRbooks"
XJIBITYHEB oOecnieyeHus Ha npumepe sa3bika C
3 | H. H. HeneiiBosa CTuam ¥ MeTo/1bl MPOrpaMMHPOBAHUS yueOHoe rmocobue 2021 ObC "IPRbooks"
4 | b. B. Kepnuran, J[. M. SA3bik nporpammupoBanus C y4eOHHK 2021 3BC "IPRbooks"
Puun
5 | A.JL ®puaman S3bIk porpammupoBanus Cut++ yaeOHOoe mocodue 2021 OBC "IPRbooks"
6 | E. K. Anekcanapos, P. 1. MuKpomnpoeccopHbie CHCTEMBI yueOHoe rmocodue 2024 OBC "IPRbooks"

I'pymBunkwmii, 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 MHKPOKOHTPOJIJIEPOB
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"




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[ DnexTpoHHblil  pecypc] MYJbTHIUCIMIUIMHApHAsA pedepaTtuBHas 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 goctyma : scopus.com. — 3ari. ¢ 3KpaHa. — 3. pyc., aHri.

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[ DnekTpoHHBI pecypc] KOJUICKITHSL JJICKTPOHHBIX KHHT W3JaTEIbCTBA
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 MPOMBIIIICHHOH COOCTBEHHOCTH- - Pexum nocryma
http://www.fips.ru. — 3arm. ¢ sxpana. — f3. pyc.

[Toptan npodeccuonansHoro cooduectna: http://easyelectronics.ru/
[Topran npodeccronanpsuoro coodmectna: https://habr.com/hub/electronics/
"Enunoe OKHO JOCTyIIa K 00pa3oBaTeNbHBIM
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/

pecypcam”

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
7 | Mirapolis Human Capital Management JUIIEH3UOHHBIN 1oroBOp Ne 1346 ot
24.12.2024, cpok aecTBUs — 10
31.12.2025



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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