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1. llosscHuTENBLHAA 3aNIUCKA

1.1. XapakTepHcTHKA 00pa30BaTe/IbHO MPOrPaAMMBbI

HomnonuutensHas — obmeobpasoBatenbHas — (oOInepasBuBaiolas)  IporpaMma  JIONOJHHUTETILHOTO
obpasoBanus JeTelf M B3pOCIHBIX, peanusyemas @DelepalbHbIM TOCYJAPCTBEHHBIM ABTOHOMHBIM
00pa3oBaTebHBIM  YUPEXKACHHEM BBICHIEr0 o0pa3oBaHus «HarMoHATBHBIM  HCCIIEIOBATEIHCKHI
TexHonorunyeckuit ynusepcurer «MHMCHUC» (manee — HUTY MUCUC, Vuusepcurer MUCHUC,
Yuusepcuter) «OCHOBbBI NPUKIAJHOH 3MEKTPOHMKM HPOrpaMMHpOBaHHWE Oe3 Koma» paspaboTaHa Ha
OCHOBE ¥ B COOTBETCTBHH ¢ HOPMATHBHO-TIPABOBBIMU JIOKYMEHTAMH:

- ®ezrepanbHblid 3akon Poccuiickoit @eneparuu ot 29 nexadps 2012 r. Ne 273-03 «O6 o6pasoBanuu B
Poccuiickoit @eneparym» (¢ uzm. Ha 17.02.2023 r.). (nanee — 273-®3);

- Konnenmust passuths 1ononHuTenpHoro obpasosanus aereit 10 2030 roxa (¢ usm. nHa 15.05.2023 r.)
(yrBepxnena pacnopsbkenuem [Ipasurensersa Poceniickoit @eneparun ot 31 mapra 2022 1. Ne 678-p).

- Ilopsilok opraHM3alMi U OCYIIECTBICHHsI 00pa3oBaTeIbHOM JIESTENBHOCTH 110 JONOIHATEIHHBIM
001eobpasoBaTeibHBIM NporpaMMam (yTBEpXKIEH IIpuKazomM MunHCTEpCeTBa NpocBelenus: Poccuiickoit
Denepanyu ot 27 uronst 2022 r. Ne 629) (nanee — Ipukas Ne 629).

- lleneBast MO/ie/Ib Pa3BUTHS PETMOHAJILHBIX CHCTEM JIOMOIHUTEILHOr0 06pa3oBanus jetell (yTBepskaeHa
npukazom Munucrepersa npocsemenns Poceniickoit @enepanuu or 3 centsadps 2019 r. Ne 467) (¢ uzm.
Ha 21.04.2023).

- [Ipuxa3 Munncrepctsa Ilpocsemenust Poccuiickoit ®@enepanun ot 30.09.2020 r. Ne 533 «O BHecenuu
U3MEHEHHH B TOPSAJOK OpraHu3alMyd M OCYIIECTBICHHS 00pa3oBaTeNbHON JEATeNbHOCTH 110
JIOTIOJTHUTEIILHBIM 001€00pa3oBaTe/lbHbIM — IPOrpaMMaM,  YTBEpXKASHHBIA  1pukazoM MuHHCTepcTBa
ITpocsemenus Poccuiickoii @eneparpn ot 9 Hostopst 2018 1. Ne 196y;

- Ilpukas Munucrepcra IlpocBemenus Poccuiickoit @enmeparuu ot 09.11.2018 1. Ne 196 «O6
YTBEP)KIACHHH TOPSAKAa OpraHu3allid W  OCYIIECTBICHHs 00pa3oBaT€NbHOM JIEATEIBHOCTH IO
JIOTIOJIHUTENIBHBIM 00111e00pa30BaTeIbHBIM TPOrPaAMMam»;

- IlocranoBnenne I'71aBHOTO roCyJapCTBEHHOr0O CaHHTApHOro Bpada Poccuiickol ®enepanuu or 28
centsibpss 2020 1. Ne 28 «O6 yrBepxkpenun canutapHbix npasun CIT 2.4.3648-20 «Canurapso-
SIHUJIEMUOJIOTUYECKHE TPEOOBaHHUs K OPTaHU3alusaM BOCIHTAHHSA U OOYYEHUsl, OT/bIXa U 03J10POBJICHHUS
JIETeH U MOJIOTEKM Y,

- IlocranoBnenue I'1aBHOTO rocy 1apcTBEHHOIO CaHUTapHOTO Bpada Poccniickoii Oenepaiuu ot 28 sHBaps
2021 1. Ne 2CanlIuH 1.2.3685-21 «CanurapHble HOpMAaTHBLI U TPEOOBaHHUS K 00€CIIEYEeHNIO 6E30IT1aCHOCTH
u (W) Oe3BpeIHOCTH AnA dYesnoBeka (akTopoB cpeisl oOmTanus» (pasiaen VI «l'urueHmueckue
HOPMATHUBBI IO yYCTPOMCTBY, COMAEPXKAHUIO M PEXUMY PabOTHI OpraHM3aIlMii BOCITHTAHHS M O0y4YeHHS
OTJIbIXa ¥ 03Z0POBJICHUS JETEH U MOJIOJEIKUY);

- Iucemo Munwucrepersa obpasosanus u Haykn PO or 18.11.2015 r. Ne 09-3242 «O manpasieHuH
uHpopmaruu» (BMecTe ¢ «MeTONMYECKMMH PEKOMEHAAIMSIME 10 MPOEKTHPOBAHMIO JIOMOMHHTENIBHBIX
001epa3BUBAIOLIMX TIPOTPaMM (BKIIFOYAS Pa3HOYPOBHEBBIE IPOIPAMMBI)»;

- [Ipuka3 Jlenapramenta o6pasosanus ropoga Mockssl ot 17.12.2014 r. No 922 «O mepax 1o pa3BHTHIO
JIOIIOJTHUTENBLHOrO 00pa3zoBanus eTei» (¢ u3Mm. Ha 24.10.2022);

- [Ipuka3s JlemapramenTta oOpazoBanus ¥ Haykd ropoga Mocksbl ot 3.04.2023 1. Ne 271 «O BHeceHHH
M3MEHeHHUH B npuka3 JlenapramenTa oOpa3oBaHus u HayKu ropojia Mockssr ot 17 nexabps 2014 roga No
922%.;

- Mero/mueckne peKOMEH AU 10 PeaIn3aliy IOIOIHUTEILHBIX 001e06pa3oBaTebHBIX TPOrPAMM C
IPUMEHEHUEM SJIEKTPOHHOTO 00y4YeHHUs U JUCTAHIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHI: IIPUIOKEHHE
K mucbMy MunucTepersa npocsemenus Poceuniickoit @eneparuu ot 31 susaps 2022 r. Ne J117-245/06;

- JlokasibHbIe HOpMATUBHBIE AKTHI 110 00Pa30BATEIBHOM AEATENLHOCTH Y HUBEPCHTETA.

HanpaB/jieHHOCTH POrpaMMBbI — TEXHUYECKASI.

YpoBeHb 0CBOeHHUSI — BBOJIHBII.

[lea» nmporpammbl — mpodopueHTanys 0OyYarOIIUXCs W Pa3BUTHE MOTHBAIMU K TEXHHUYECKOMY

TBOPYECTBY, Pa3BUTUC IIO3HABATEILHOM aKTUBHOCTH JeTed uepe3 oOydYeHHE OCHOBaM [H3aifHa H
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TEXHOJIOTHH IEPCOHAIBLHOr0 HU(GPOBOrO MPOU3BOACTBA, a TAKKe COJeHcTBHE HaOIIOJATENEHOCTH B
TO3HAHUH MHpa KaK BAKHOTO Ka4eCTBA COBPEMEHHOI'O YYCHOTO M HEIKEHEPA.

AKTYyalbHOCTH NPOTPAMMBI

YeroBeuecTBO MPOJIOIIKAET HEPEKUBATH M3MCHEHHUS B Pa3BUTHH TEXHOJIOTHI, COM3MEPHMBIE 1O CBOUM
macimitabaM ¢ TaKMMH CBEpIICHUSIMH, KaK IPOMBIIUIEHHAS PEBOIONMS, CTAHOBJICHHE CEeNIbCKOTO
XO35IMCTBA, @ BO3MOJKHO JI@XE, ¥ CaMO HAyajo HMCIOJb30BaHHS OpyAui Tpyna. Ha mpoTskeHuH Beeit
0003pUMOK HCTOPHHU PA3BUTHUS TEXHOJIOTHI UCIIOJIB3yEMBIE YEJIOBEKOM HHCTPYMEHTBI CTAHOBHIIUCH JIIIIE
Oostee CIOKHBIMM M MeHee NOCTYyNHBIMH. J[s ocBOeHHs W d(QEeKTHBHOrO HCIOTB30BAHMS CPEICTB
IPOH3BOJICTBA TpeboBanack Bce Oosee u Gosee riybokas crieluanu3anis paboTHUKOB, a IS BIAJACHHS
uMu — Bce Oojiee MaciuTaOHble HHBECTHIMH. JIMIIb B HOBOM THICSYEIETHH MbI MOYKEM HaOIOIaTh M
obparnyio kaptuny. IlosBneHne m pasBuTHEe HHQPOBBIX MPOU3BOACTBEHHBIX TEXHOJOTHH MPHBENO K
CYIIECTBEHHOMY COIMIKEHHMIO TAKUX SIBIIEHHH, Kak MaTepus # nHdpopmanus. [Togo6HO ToMy, Kak mporpecc
B Pa3BUTHM KOMIIBIOTEPOB IPUBEN K MHOTOKPATHOMY yJIEHIEBJICHUIO IPOIECCOB MOIYUYEHHUS, XPAHEHHS,
HepeJiay i pacrpocTpaHeHus HHGOpMAaNuK, pa3sBUTHE TEXHOJIOTHH IHU(POBOrO MPOM3BOJCTBA BEAET K
JICMOKpaTU3alliil MPOU3BOJACTBEHHBIX IIPOLECCOB, YTO CO3JA€T NPEINOCHUIKH Ui IIyOodaimmx
u3MeHeHuni B TexHocepe. CoxpaHseTes HaeKIa, YTo B CIEMYIOIIME HECKOIBKO JICCSTUIETHIH MBI CTAHEM
CBUJICTCIIIMHM  [IOCTETICHHOI0  IMEPexofa OT KOHLEHTPUPOBAHHBIX MPOU3BOJACTBEHHBIX CHCTEM C
r100aTbHBIME CETAMH ITIOCTABKH PECYPCOB M AMCTPHOYIMH TOBAapOB K pacHpeeleHHBIM CHCTEMaM,
OCBaMBAIOLINM JIOKAIIBHBIC PECYPCHI M PabOTAIOMMM Ha JIOKAIBHbIE PHIHKH, TO €CTh OT pa3pyLIATeIbHOM
AJIs1 TUTAHETBI CHCTEMbBI MACCOBOTO MOTPEOIEHNS] H MACCOBOIO IIPOM3BOJCTBA K IIPOU3BOCTBY OCHOBHBIX
TOBApOB 110 TPeOOBAHMIO (IIPOU3BOJCTBO MPOIYKTA TaM I/Ie OH HYIKEH, KOT/[a OH HY)KEH U B KOJIHYECTBE B
KOTOPOM OH HYK€H). YKe B CPEIHECPOYHOMN MEPCIEKTHBE ITO IPHBE/IET K CHUKEHHIO PO MCKOMAEMbIX
pecypcoB Ha r100aIbHOM PHIHKE M BO3BPALIEHUIO IIPOU3BO/ICTBA 3HAYHTEIBHON YaCTH TOBAPOB B PA3BHTHIE
crpaHbl. [Ipoucxozsume 1 OXHIaeMble H3MEHEHHUS! IIPOU3BO/ICTBEHHBIX CHCTEM YK€ CEro/Hs TUKTYIOT
Ka4eCTBCHHO HOBBIC TpeOOBaHMA K IOATOTOBKE CIEIHAIMCTOB. B MHpe, B KOTOPOM IIOCTENEHHO
pasMbIBaeTCsl TpaHMIla MeXAy HHOOpMmalueldl W Marepuei, Hen30eKHO OyjaeT Mcye3aTh JelIeHHe Ha
AU33HHEPOB, HIXKCHEPOB M IPOTPaMMHKCTOB. IIpOEKTHBIN H MEXKAUCUMILUIMHAPHEIA OIX0/1 B 06pa30BaHHH
JIOJDKEH CTaTh OCHOBHBIM Ha BCEX dTallax MOJArOTOBKM TEXHUYECKHX TBOPYECKUX KaJIPOB, BKJIFOUAs CAMbIE
paHHUE.

Ilexaroruyeckas neecoo0pasHoCTL

KoHuenryanbHas uaes MpeanaraeMoro Kypca COCTOMT B (OPMHUPOBAHMM y OOYYAIOMIMXCSI HABBIKOB
MHKCHEPHO-TEXHUYECKOr0 TBOPYECTBA M HCCIIE0BATENLCKUX HABBIKOB. OOywaromuecs B Mpolecce
HaOJIFOICHNS!, MCCIIE/IOBAHUS, KCIIEPUMEHTHPOBAHMUS, IPHOOPETYT HOBbIE 3HAHWS M HABBIKH, KOTOpbIE
oMOryT chopMUpPOBaTh CBOM COOCTBEHHEBII BEKTOD B BBIOOPE CBOEH Oy 1y1eit nmpodeccu.

1.2. leawb u 3agaun

ean - chopmMupoBaTh MOTHBHPOBAHHOE CTPEMIICHHE 00YYAIOMIErocs K IO3HAHUIO HOBBIX COBPEMEHHBIX
MHHOBALIMOHHBIX HAIPaBIEHUH B 00JAaCTH TEXHONOTHE IU(PPOBOrO MPOU3BOJCTBA, MaTEPHAIOBE/ICHUS,
IIPUKIIAHOMN 3JIEKTPOHHKHA ¥ ITPOMBIIIJICHHOTO/TIPEAMETHOIO JIU3aiHa.

3apauu:
Obyyarowas:
e HAyYUTh OCHOBAM 3CKH3MPOBAHUS PA3NUYHBIX OOBEKTOB;
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e HAy4YHMTh OIPEICIIATH 3a7a4u ¥ (yHKIIHOHA U3/IeITHIA;

e HAy4MTh OCHOBaM aJTOPUTMU3ALMHU H IIPOrPAMMHUPOBAHHUS C HCITOJIE30BAHUEM CHCTEM
rpadu9ecKoro nporpaMMHupOBaHHS;

e HAYYHMTh CAMOCTOSITEJILHO PEIIaTh TEXHUUYECKUE 3aa4yl B IPOLIECCE COCTABIIEHUS CXEM
3JIEKTPOHHBIX YCTPOUCTB;

e HAay4yWTh OCHOBAM 3JIEKTPOTEXHUMKHU M IPUHIIUIIAM pabOThl MUKPOKOHTPOJUIEPOB THIA « Arduinoy;

e HAy4UTh NOAOMPATh JaTYMKH U aKTYaTOPBI JUIS CO3MaHHsI MAKETOB 3a8JaHHOI0 yCTPOHCTBA.

Passusarowjue:

e Da3BUTD JIOTHYECKOE MBIIIJICHUE, IPOCTPAHCTBEHHOE BOOOpAKEHHE, TBOPUECKUE CIIOCOOHOCTH;

e pa3BUBaTh 00Opa3HOE, TEXHUYECKOE MBIIIICHUE U YMEHHUE BBIPA3UTH CBOI 3aMbICE]l B IIPOEKTE;

e Da3BUThH [I03HABATENIbHBIE, MHTEIIEKTYIBHBIE H TBOPUECKHE CIIOCOOHOCTH 00YYarOIUXCs, B
IPOIECCe CO3/IaHUs MOJIENIEH U IPOEKTOB, yMeHHE paboTaTh B HEOOJIBIINX IPYIIIAX, OTHKY
00IIeHHUS;

e Da3sBUTb YMEHHME JIOBECTH PELICHUE 3aJa4ut J0 paboTaonel MOJENH;

e Pa3BUTh CMEKAJIKY, HAX0UMBOCTh, H300PETATEeNbHOCT U YCTOWUYMBBIN HHTEPEC K TOMCKOBOM
TBOPYECKOU JIEATEIILHOCTH;

e Da3BUTH YMEHHUE HU3J1araTh MBICIH B YETKOH JIOTHYECKOH MOCIIE[0BATEIBHOCTH, OTCTAUBATh CBOO
TOYKY 3PEHHSI, aHAJIM3UPOBATh CUTYALUIO H CAMOCTOSTEIEHO HAXO/IUTh OTBETHI HA BOITPOCH
Iy TEeM JIOTMYECKUX PacCy KIEeHUH;

e DPasBUThL yMeHHE paboTaTh HaJl IPOEKTOM B KOMaHJE, 3p(HEKTUBHO pactpe/essiTh 00S3aHHOCTH.

Bocnumamenvuvie:

e BOCIHTATh 4yBCTBO TOBAPHIIECTBA, UyBCTBO JIMYHON OTBETCTBEHHOCTH;

e BOCIMTATh HPABCTBEHHBIE KAUECTBA 110 OTHOLIEHHIO K OKPYIKAIOINM (JI0OpOIKETaTeNHHOCTD,
YYBCTBO TOBAPHUIIECTBA U T.J.).

e BOCIHTaTh yBaKECHHE K MHTEIUICKTYIBHOW COOCTBEHHOCTH, KYJIBTYPY MPAaBOMOUYHBIX
3aUMCTBOBAHMH M HENIPUSITHE TLIArHaTa.

L]

OTan4uTeLHOH 0C00eHHOCTRIO IPOTrPAMMBI SIBIISETCS TO, YTO OHA PEAIM3yeTCs B KOPOTKHE CPOKH 3
CYET COKpAIICHHsI TEOPETHYECKOIO MaTeprasa, HECTaHAAPTHBIX METOJIOB M3yUCHHsI MaTepHalia, MpoCcTOro
OOBACHEHHUS CIIOKHBIX ABICHUH U MEKIUCIUIIIIMHAPHBIX CBA3AX. DTO MOAAEPIKUBACT BLICOKYIO
MOTHBALUIO 00YYaIONUXCS ¥ PE3yJIbTAaTUBHOCTD 3aHSTHIA.

Boszpact: 12 - 18 net

Cpoku peamu3zanuu. 1-4 venens. 1 3ansaTue ot 2 10 4-X akaJIeMUYECKHUX YacOB.
OO0111ee KOIMYECTBO y4EOHBIX YacOB, 3aIlNIAHUPOBAHHBIX HA BeCh repuo o0ydenus — 10
aKaJEMUYECKUX YaCOB.

DopMBI H PEKUM 3aHATHH

@opMBbI IPOBEACHUS 3aHATUN: JIEKLIUH, IPAKTUYECKUE 3aHATHS, MACTEP-KIIACCHI.
@opMBI OpraHu3alyM AeATeIbHOCTU: ITPYIIIOBLIE U UHIUBUYAIBHO-TPYIIIIOBBIE.
HanosHgeMocTs rpynmsl: 10 25 YellOBEK.



Osxupaemble pe3yabTaThl.
B pesyuibTare ocBoeHus porpaMMbl 00y daromrecs GyayT 3HATH:
e OCHOBBI JJICKTPOTEXHHKHU B KOHTEKCTE pabOThI ¢ MUKPOKOHTpOJLIEpamMH Thra « Arduinoy;
e OCHOBBI NPOTOTHIMPOBAHUS U3/ICNHI C UCIIOJIBL30BAHHEM MHKPOKOHTPOJIIEPOB TuIa « Arduinoy u
CHUCTEM JUIs rpauuecKOro MporpaMMHpOBAHKs YCTPOHCTB;
e OCHOBBI yIpaBiieHus nepupepueit ¢ MUKPOKOHTPOILIEPOB THIA « Arduinoy:
OyayT yMeTh:
e BbIOWpaTh HEOOXOIMMBIE JAaTYHKH W aKTyaTophl («mepudepuron) uis IIPOTOTUITHPOBAHMSI
YCTPOMCTB, YIPABISAEMbIX MUKPOKOHTPOJUIEpAMH THIIA «Arduinoy;
ITOJIKIIIOYATE ¥ IIPOIPAMMHUPOBATH Nepr(epuio;
HCTIOJIB30BaTh UL NPOTrPAMMUPOBAHUS CHCTEMY I'pauuecKoro mporpaMMUpoBaHus Xod.io;

NIJIaHAPOBATh U pacIpeaciasTh pa60Ty Hajg O6HII/IM IIPOEKTOM MEXKAY YI€HaMU KOMaH bl
CIIPABJIATBCA C HHAUBHU1YAIIbHBIMHU 3aIaHUSIMH, COCTABIISIONIMMH YacTh o6meﬁ 3aJjavuu.

2. Cogepikanue mporpaMmel
2.1. YyeOHO-TeMaTHYCCKHH IJIAH

Ne KoaxagecTrBo 9acos Popmer
n/n | Hazpanne pasgena‘TeMsl aTrecTamun’
BCETO TEOpHA IpakTHEA ROHTPOTH
1. BeogHOe 3aHATHe 2 2 -
5 I MeKTPOHHKA H 0CHOBEI 5 ) 5 Orpoc
AMEKTPOTEXHHKH
Coopxan
3 NpOTrpaMMHPOEAHHE 7 ) 2 Ompoc
VCTPOHCTE: VIPAaBEIeHHe
CEETOM
Coopxan
n NpOTrpaMMHPOEAHHE 7 ) 2 Ompoc
VCTPOHCTE: VMHEIE
VCTPOHCTEA
5. | HpoexTHan paboTa 2 - 2 JammHTa OposKTa
Hroro: 10 2 8

2.2. Paboyas nporpamma

Tema 1. BBognoe 3ansTre (2 u.)

Teopernyeckas yacts. Mneomnorus nepcoHaibHOro HGpPOBOro NPOM3BOACTBA. SHAKOMCTRO C OTKPBITHIMH
IaTGOPMaMH, CONEPIKAIIMMH IIPOEKTHI B 0OJIACTH TIPHK/IATHOM 3CKTPOHUKH. VYerpoiictBo
MHKPOKOHTpOJIIepa Ha rpumepe Arduino. OcHOBBI 2jieKTpoTeXHHKH. [IpaBuia paboTh! ¢ IpUKIagHOi
JIEKTPOHUKOM ¥ KoMIIOHeHTamu. IIpaBuia paGoThl ¢ MyJIBTHMETPOM.

[IpakTideckas yacts. M3mMepenne noKkasaHuit 3J1eKTPOHHBIX KOMITOHEHT X MOy e MHKPOKOHTPOJUIEPA C
HCIIO0JIL30BaHMEM MYNIbTHMETpa. Pabora ¢ MakeTHOM miaToii. CO0pKa U IOAKIIOYEHHE IPOCTOH CXeMBbI
YIPaBIICHHUs CBETOHOLAMH.



Tema 2. DneKTpoHHKA W OCHOBBI JJIEKTPOTEXHUKH. (2 4.)

IIpaxrudeckas qacTs. Pabota ¢ MakeTHO#H miaToii. CoOpKa U HOAKIIOYEHHE yIeOHBIX CXEM YIIPABJICHHUS
JlATYNKAaMH M aKTyaTopamu. M3Mepenue nokasanuii sJIeKTPOHHBIX KOMIIOHEHT B cXeMax.
IIporpaMmmupoBanue ynpasneHus nepudepueii (1aTynKkaMu 1 akTyaTopamt) ¢ HCIIOIb30BAHHEM CHCTEMBI
rpapudeckoro nporpammuposanus XOD.IO

Tema 3. CHopxka u mporpaMMHupoBaHKe yCTPOUCTB: yIpasjieHue ceetom (2 4.)

[Ipakruyeckas yacts. Paborta ¢ MakeTHO# miatoit. C6opka M Mo IKITI0YeH e yIeOHBIX CXeM yIIpaBIECHHS
JaTYAKaMU | aKTyaTtopamu. Mi3sMepeHue noxasaHuil 2K TPOHHBIX KOMIIOHEHT B CXEMax.
IIporpaMmupoBanue yrpasieHns nepudeprceii (qaTankaMy U aKTyaTopaMH) ¢ HCIIOIb30BAHHEM CHCTEMBI
rpadugeckoro nporpammuposanus XOD.IO.

Tema 4. C6opka u IporpaMMupOBaHKe YCTPOMCTB: yMHBIE YCTPOHCTRA. (22)

[IpakTiyeckas qacTs. PaboTa ¢ MakeTHO# miatoit. CO0pKa U HOJKIIOUeHHE YUeOHBIX CXEM YIIPABICHHUS
JlaTYMKaMH U akTyaropamu. M3Mepenne moka3saHuil 31EKTPOHHBIX KOMIIOHEHT B CXEMax.
[IporpammupoBanue ynpasienus nepudepueit (IaTyukaMu 1 akTyaTOPaMHu) ¢ HCTIONB30BAHMEM CHCTEMBI
rpaduyeckoro nporpammuposanus XOD.IO.

Tema 5. ITpoektHas pabora (2 4.)
[Tpaxtuyeckas yacts. OGyuaromecs MpopadaTHBAIOT HAECIO IPOEKTA U CO3AIOT COGCTBEHHYEO MOZED
MaKeTa IIPOEKTa [IPH KOHCYJIBTATUBHOMN MOIEPIKKE HHCTPYKTOPOB.

3. (DOprl ATTECTAINHH H OIIEHOYHBIC MATEPHAJIbI

PopMbl KOHTPOJIA
Peamusanus mporpammbl  «OCHOBBI NPUKIAJHON 3JIEKTPOHMKHM: NPOTPAMMHpPOBAHHE 0e3  KOuay
NpeayCMaTPUBACT TCKYIIUH KOHTPOJIb, IPOMEXKYTOUHYIO ¥ UTOIOBYIO aTTECTALIMIO 00YYaOIHXCS.

Texymwit KOHTPOJIL IPOBOAUTCS IPOBEPKA 3HAHUH B HOPME KOPOTKOTO OMPOCa, MO3BOJISIOIIETO BHIABUTE
YCBOCHHE MaTepuana oOyd4aiomumucs. Bompockl, KOTOpele BO3HHKAIOT y O0yYalomuXcs B HpoIecce
00yueHHUs, BBIHOCATCS Ha o61ee 0Ocy KIeHHE TakkKe B IHAIOroBoi hopme pazbopa MaTepuala.
[Ipomexxyrodnas arrecrauus TPOBOAMTCA B (opMe 3amUTHl pabOTHl MM TPOEKTA, YYACTUS B
KOH(pEPEHIHUX, BBICTABKaX, (heCTHBAIIIX.

HrtoroBas artecranus mpoBoauTCs B hopMe: 3amiuTa yueOHO-HCCIeJOBATENBCKO MITH TBOPYECKOH paGoTh
U TIpoeKTa (3aluTa IPoeKTa).

OCHOBHBIM MEXaHM3MOM BBISIBIICHHUSI PE3yITATOB BOCITMTAHMUS SIBJISETCS MEaroriueckoe Habo[eHye.
[Ty6nmynas npeseHTanus 00pa3oBaTeNbHBIX PE3YIBTATOB IPOrPAMMEI

OCYIIECTBIAETCS B (hopMe: MPEe3eHTAIMH TPOEKTA HITH BBICTABKH.

CpencrBa KOHTPOJIS
KonTpons ocsoenns 00ydaromumMucs mporpaMmel 0Cy IIECTBIISETCS Ty TeM
OLIEHUBAHMUS CIIEAYIOUINX [1aPAMETPOB:

Kputepun YPOBHU OIIpe/ICTICHHSI pe3yJIbTaATOB

OLICHKH
MuHHMaNBHBIH OO6muii ypoBeHb [IpoaBUHYTHIH yPOBEHB
YPOBEHB




YcBoenue OOyuaronuiics Moxet | OOy4Jaromuics Moxet | OOyuaromuics MOIKET

y4eOHOro IIPOUTH KOPOTKUH | TPOUTH KOPOTKHM OINpOC | IPOUTH KOPOTKHUM OIpocC

Marepuaa 0IIpoC KaKJIOTO | KaXaI0r0o pasjzena | Kaxiaoro paszena

paszena mporpamMmbl IporpaMMbl U OTBETUTH Ha | IPOrpaMMBbl, OTBETHTH Ha
JIOIIOJIHUTEJIFHBIE BOIIPOCHI | JOMOTHUTEIHHBIC

BOIIPOCHI, BHOCHT

IIPE/UIOKEHUST  BOIIPOCOB
IUIs1 00Cy XK AeHHUS

Paboune Obyuaroruiics Brmoanen yueOHbIH | BeimonHeno  nBa WM
pe3yIbTaThl [IOKa3bIBAET 3HAHUE | IPOEKT Oonbllle  MPOEKTOB B
MaTepuayia, y4yeOHBIH paMKax porpaMMel.

ITPOCKT HE BBIITOJIHCH.

3.2 UroroBasi arrecTamusi
WTorosast arTectalys MpOBOIUTCS HA OCHOBAHHK COBOKYITHOCTH ITPOBEJAEHHBIX OIPOCOB M
BBIITOJTHEHHOTO ITPOEKTa

4. MeToauyeckoe odecnedyeHue NporpaMmmbl

MeToapl 00y4YeHHs, HCIOJb3yeMble B MporpaMme: CIOBECHbIe (YCTHOe OOBSICHEHHE MaTepuana),
HarJIIHBIE (TPE3eHTAaIHs ), TIPAKTHYECKHEe (IETH PELIaloT HHIKEHEpHBIE 3a/1aul ), aHATHTHUECKHUE.
C 1enpio CTUMYIMPOBAHUS TBOPUSCKOM aKTUBHOCTH yUaIuxcst OyayT HCIIOIb30BaHbI:
e METO/[ [IPOEKTORB;
METO/I OTPYKECHUST;
MeTobl cbopa 1 00paboTKH TaHHBIX;
UTPOBBIC METOIHKH;
HCCIIe/I0BATEIbCKUI U TIPOOJIEMHBIN METO/IBI;
aHaJIM3 CIIPABOYHBIX U JINTEPATYPHBIX UCTOUHHKOB;
[IOMCKOBBIN SKCIIEPUMEHT;
OIIBITHAS paboTa;
00o01IeHNe pe3ynbTaToB.
Jliist obGecriedeHust HarJIsIHOCTH U JOCTYITHOCTH M3y4aeMOro MaTepuasa UCTOIb3yIOTCs:
e HAIJISAJHBIC OCOOHS CMEIIAHHOTO TUIA (CIai/Ibl, BH/IC03aUCH, KHHEMAaTHYECKHE CXEMBI);
e WJAKTUYECKHE MOcOoOUs (KapTOUKH € 3a]aHUsAMU, padoune TeTPaay ¢ NPAaKTUYECKUMH 3a1aHUAMH,
pa3gaToYHbIi MaTepua);
e UH(DOPMAIMOHHBIC MATEPUAIIBI M TEXHOJIOTHYECKHE KapThl (MHCTPYKIIUHU, TAMSITKH)

[Tporpamma MokeT ObITh peajin30BaHa ¢ IPUMEHEHUEM JIEKTPOHHOIO
00ydeHUs ¥ TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH C UCIIOJIE30BaHUEM
CHCTEM AMCTAHIIMOHHOTO O0yUEHHSI.

5. OpraHu3anyOHHO-TIEJAr OTHYECKHE Pecypehl

5.1 Cnennan3HpoBaHHbIE JIA00PATOPUM H KJIACCHI, 0CHOBHbIC YCTAHOBKH H CTEHIbI
Inomanka: KoMnbioTepHblit Ki1ace, ay JMATOPHU C COOTBETCTBYIOIIEM 000pYI0BaHUEM.

5.2 ObGopynoBaHue U NporpaMmMHoe odecredeHue:
IlepcoHasibHbIe OllepAllHOHHbBIE CHCTEMA:



Windows 7, Windows 8 u Windows 10.

5.3 AnmapartHoe ofecnieyeHue:

[Tporpamma peanusyerca na o6opyaosanuu LITTIO (LlenTp TeXHOMOTHYECKON MOAAEPKKH 00pa3oBaHus )
«JlabopaTtopuu nudposoro npoussojictea Pabdrady» (Pelmx HUTY MUCHUC):

- CTaHOK JIa3epHOM pe3ku/rpaBupoBky Laser]et,

- CTaHOK JIa3epHOH pe3ku/rpaBupoBKH Trotec,

- 3D npunTteps! Texuonorun FFF,

- PYYHOU HHCTPYMEHT U 3JIEKTPOHHCTPYMEHT.

Kangposoe obecniedenue nporpaMmmaI

ITporpamma peanusyercst KBIU(GUIUPOBAHHBIMU HAYYHO-TIEArOrHYECKUMHE KapaMi CHCTEMBI BBICIIIETO
npoeCCHOHAILHOTO  00pa3oBaHMs, HMEIOIMM npodeccHoHalbHoe oOpazoBanue B 00OJAcTH,
COOTBETCTBYIOIIEH MPO(MII0 MPOrpaMMBbl, ¥ MOCTOSHHO ITOBBIIIAIOIIAM YPOBEHL NPO(ECCHOHATBHOIO
macrepcrsa. [ obecneuenus 06pa3oBaTEIBHOIO Mpolecca HEOOXOMUMO MPHBJICYEHHE CIIELYIOIIMX

CTIEL[UATUCTOR:

° IPeroaBaTes,

° ACCHCTEHT Mpero/iaBaTens,
L HHCTPYKTOP.
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