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COJEPKAHUE

1. OGmias xapakTeprucTrUKa MPUMEpPHOI padoueil MporpaMMbl TUCHIUTITAHBI
2. CTtpyKTypa u cojiepKaHue o01ieoopa3oBaTeIbHON JUCITUTLIAHBI
3. YcnoBus peain3aluy mporpaMmmbl o01eo0pa3zoBaTeIbHON TUCIIUTLINHBI

4, KOHTpOJIL N OLICHKA PC3YyJIbTATOB OCBOCHUA JUCHUIIIINHBI



1. OBIIAA XAPAKTEPUCTUKA ITPOT'PAMMBbI
MEXINCHUIIVIMHAPHOI'O KYPCA
MJIK 02.01 Mukponpoueccophwle cucmembl

1.1. MecT0 UCHMIVIMHBI B  CTPYKTYpe OCHOBHOH mnpodeccuoHAJIbHOI
o0pa3oBaTeIbHOM MPOrpaMMBbl.

MexaucuurumHapublii kypc M/AK.02.01 «Mukponpoueccopuvle cucmemol)
SBISIETCS  4acThio mpodeccuoHanbHOro Moxayis IIM. 02 «Illpoexkmupoeanue
YRPAGAAIOWUX NPOZPAMM KOMRBIOMEPHLIX CUCHEM U KOMRNJIEKC08» TPOTPAMMBI
MOATOTOBKH CHENHUAIMCTOB CpeaHEro 3BeHa B cooTBeTCTBUM ¢ PI'OC 1o cnennanbHOCTH
09.02.01 KomnbrOTepHbIe CHCTEMbI HKOMILIEKCHI B YaCTH OCBOCHHSI OCHOBHOT'O BHJIA
JNEATENBHOCTH - NMPOECKTUPOBAHUE YTIPABISIONIMX MPOrpaMM KOMIBIOTEPHBIX CHCTEM M
KOMIIJICKCOB.

1.2. TpeOoBanus k pe3yabraram ocBoeHuss MJIK.

UreHue JeKIUMH JOKHO OCYIIECTBISTHCS B COOTBETCTBUHM C paboueit
nporpammoit. [lo kaxmoMy u3 pa3ienoB MPOYMTAHHOTO Marepuasa IeIecooOpa3Ho
IPUBECTHU YIIPAXKHEHUS W/WIIK 337a4i C IpUMEpaMu UX pelieHus. YacTb TeopeTHuecKoro
MaTepuana JOJbKHA ObITh OTHECEHa Ha CAMOCTOSTEIbHYIO MPOpPabOTKy CTyAECHTaMHU.
HcuepnbiBarolye CBEACHHUS O COJAEpPKAHUM TeM (pas3lesoB) JIEKIMOHHBIX 3aHATUN
MO>KHO HalTH B PEKOMEHAYEMBIX JJIs1 U3YUCHUS JUCIUIUTNHBI yUeOHUKAX.

JlaGopaTtopHble M TNpPAKTUYECKUE 3aHATHUA TPOBOJATCS B jaboparopuu. Ha
NPAKTUYECKUX UM JAa0OpPaTOpPHBIX 3aHATUAX TIpynna Jenurcss Ha noarpymmbsl. K
BBINIOJIHEHUIO JIA0OPATOPHOM pabOThl CTYAEHTHI JOMYCKAIOTCA MPU HAJUYUH Yy HHUX
MOJITOTOBJIEHHBIX OJJAHKOB OTYETOB U IOCJIE YCIEIIHOTO OTBETA Ha BOMPOCHI, 3aJaHHbIE
IpernojaBareyeM Mo COOTBETCTBYMOIIEH TeMe. OTueTbl 0OPMIISIIOTCS IO MPUHATON B
CIIK d¢opme. PabGora cuuTaercss TMOJTHOCTBHIO BBIMOJHEHHOW TIOCIE MPOBEIACHUS
HEOOXOJMMBIX JKCHEPUMEHTAIBHBIX HCCIEJOBAaHUNH UM 00pabOTKU pPe3ysbTaTOB
UCCIIEJOBAHUS.

Tekymuii KOHTPOJIb OCYIIECTBISETCA HA KOHTPOJIBHO - YUETHBIX 3aHATHSIX YCTHO
110 UHAUBUYAJIHBIM BOITPOCAM WJIM MUCbMEHHO. C LIEJIbIO OBIAICHNS] YKa3aHHBIMBUJIOM
npo(heCCUOHATIBHON  JI€ATEIbHOCTH W COOTBETCTBYIOIIMMH NPOQPECCHOHATBHBIMU
KOMIETEHIUSIMH 00yUaIOIIUICS B X0JI€ OCBOCHHUS MPOPECCHOHATBLHOTO MOYJIS TOJIKEH:

3HATh:

e 31 OCHOBBI APXUTEKTYPHI, yCTPOINCTBA U HYHKIIMOHUPOBAHUS BBIYUCITUTEIbHBIX

CUCTEM;

¢ 32 GazoByro pyHKIIMOHAIBHYIO cxemy MIIC;

e 33 nporpamMMHO€e 00eCIEeYeHE MUKPOIIPOIIECCOPHBIX CUCTEM;

e 34 cTpyKTypy TUIOBOW CUCTEMBI YIIpaBIEHUs (KOHTPOJUIEP) U

OpraHU3alUIOMUKPOKOHTPOJUIEPHBIX CUCTEM;

e 35 meTrozsl TecTUpOBaHUS U criocoObl oTiaaku MIIC;

yMeTh:



¥1 ucnonp30BaTh METOBI U MMPUEMBI (hOpMaTU3alluy 3a7a4;
Y2 ncnonp30BaTh METOABI U IPUEMBI aJITOPUTMHU3ALIMY IIOCTABIEHHBIX 3a7a4
e VY3 BrIOUpaTh MUKPOKOHTPOJIEP/MUKPOIIPOLIECCOP JIJIsi KOHKPETHOM
CUCTEMBIYITPABIICHHUS;
¢ ¥4 ucrnosnb30BaTh BO3MOXKHOCTH UMEIOIIEHCA TEXHUUECKON 1/1in
IIPOrPaAMMHONAPXUTEKTYPBI;
e V5 npousBoauts TectupoBanue u omnaaky MIIC;
e VY6 uCmosib30BaTh METOBI U IPUEMBI (pOpMaNIM3alMY 33]1a4;

.
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HMETh NPAKTHYECKHUI ONbIT:
e II1 TecTupoBaHus U OTIAAKA MUKPOIIPOLIECCOPHBIX CUCTEM;
e II2 npuMeHEHNSI MUKPOIIPOLECCOPHBIX CUCTEM;

B  pesyabrate ocBoeHus  gucuuiuinHbel - Gopmupyrorcs  obmwme (OK) wm
npodeccuonanpubie (I1K) komneTeHuu.

Kon HaumenoBaHue pe3y/ibTaTa 00y4eHust

IIK 2.1. | IIpoexTHpoBaTh, pa3padaTbIBaTh U OTIAKUBATH IPOTPAMMHBII KO MOy IEHYTIPaBIISIOMINX
IPOTrpaMM.

IIK'2.2. | Bnagers MeTogaMu KOMaHAHON pa3pabOTKU IIPOrPAMMHBIX TIPOLYKTOB.

1IK'2.3. | BrimonnsaTs HHTErpanuio MoIyJieil B YIIPaBISIONIyIO IIPOrPaMMY.

IIK 2.4. | TectupoBaTh 1 Bepu)HUIUPOBATH BHITYCKH YHPABJIAIONIUX POPAMM.

IIK 2.5. | BBIIOTHATH YCTAaHOBKY U OOHOBJICHHE BEPCHI YIPABISIONIUX IPOTPaMM (C Y4ETOM
MUTPAIIH - TIPH HEOOXOTUMOCTH).

OK 01 | BeiOupaTh ciocoObI perieHus 3a1a4 npoecCHOHATBbHOM A TeIbHOCTUIIPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 | HUcnonb3oBaTh COBpEMEHHBIC CPECTBA IOMCKA, aHATIM3a U MHTEPIPETAIMUUHPOPMALINH, U
MH(POPMALIMOHHBIE TEXHOJOTUH VISl BBIIOJIHEHUS 3a/1a4 IPO(ECCUOHAIIbHON 1EATEIbHOCTH.

OK 03 | [TmanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE ¥ TMYHOCTHOCPA3BUTHE,
NPEANPUHUMATENBCKYIO IE€ATEIBHOCT B IPO(eCcCHOHANBHOM cepe, UCI0Ib30BaTh 3HAHUS
110 (PMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUSIX.

OK 04 | DddexTrBHO B3aNMOIEHCTBOBATH M pab0TaTh B KOJUIEKTHBE W KOMAaH/JIE.

OK 05 | OcymiecTBisaTh YCTHYIO M NHCHBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYIApCTBEHHOM S3BIKE
Poccuiickoii deneparuy ¢ yueToM 0COOEHHOCTEN COLMAIbHOTO U KYJIbTYPHOIO KOHTEKCTA.

OK 06 | [TposBisITh TpakIaHCKO-MATPHOTHYECKYIO TIO3WITUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAIUIIMOHHBIX O0IIEYeIOBEUYECKUX IIEHHOCTEH, B TOM YHUCIIE C
YYETOM TapMOHU3AIMH MEXHAIMOHAIBHBIX U MEKPETUTHO3HBIX OTHOIICHHHA, TPUMEHSTH
CTaHJAPThl AHTUKOPPYIIIMOHHOTO TIOBEJICHHUSI.

OK 07 | CoxeiicTBOBaTh COXPAHEHHUIO OKPYXAIOMIEH Cpebl, pecypcocOepekeHHI0, MPUMEHSTH
3HaHUS 00 M3MEHEHHMHU KJIMMaTa, MPUHIMIIEI OEpPEXIIMBOIO MPOU3BOACTBA, Y3PPEKTUBHO
JICCTBOBATh B YPE3BbIYAMHBIX CUTYALIHSIX.

OK 08 | Hcmonb30oBath cpencTBa GU3NIECKON KYJIBTYPBI ISl COXPAHECHHS U YKPEIUICHUS3I0POBbS B
nporecce Npo(ecCHOHANBHON JEsITeIbHOCTH U TMOAJEPKAHUSA HEOOXOIUMOIO YPOBHS
($u3MUeCcKOil MOArOTOBICHHOCTH.

OK 09 | IMonb3oBaThest MpoheCCHOHANBHON JOKYMEHTAIMEeH Ha TOCYIapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.




1.3. KosinuecTBO 4yacoB Ha ocBoeHue nporpammbl MJIK:

MaxkcumanbHas yueOHas Harpy3ka - 170 gacos, B TOM 4HCIE:
Oo0s3aTenpHasg 9acTh — 17049acos;

BapuatuBnas yacts - 0 yacos.

OO0BEM MpaKkTUYECKOM MOATOTOBKY - 124 yaca.

2. CTPYKTYPA U COAEPKAHUE M/IK
2.1 Oobem MJIK u BHABI y4eOHOU padoThI

Bup yueOHoii padoThl O0bem B ToM 4uciae B
4yacoB dopme
NMPAaKTHYEeCKOH
NOArOTOBKH
O0bem padoThl 00y4arOIIUXCS B aKaAeMHYeCKHX4YAacax 170 170
(Bcero)
O0bem padoThI 00y4aKOIIMXCH BO B3aUMOACHCTBUMC 140 140

npemnojaasareseM (Bcero)

B TOM YHCIJIE:
Jlek1IMOHHBIE 3aHATUSA 52 52

JlaGopaTopHbie paboThI

88 88

KypcoBoe npoexkTupoBanue
CamocrosiTejibHasi padora oOyuyamomerocs (Bcero) ¢ 18 18
000CHOBaHMEM pacyeTa BpPEeMEHH, 3aTPAYUBAEMOr0 Ha ee
BbITNIOJIHEHHE
B ToMm uncne:

H3ydeHue yueOHOT0/Te0OpeTHIeCKOro MaTepuana(mo 12 12

KOHCIIEKTaM JIEKIIHii), U3y4YE€HUE OCHOBHON U

JIOTIOJTHUTEIBHOM JIUTEpaTyphl

MMOATOTOBKA K HTOTOBOI aTTeCTAIlNH 6 6
KonTpoas 12 12

Hrorosas arrecranmus B popme
7 cemecTp - KypCOBOM MPOEKT
7 ceMecTp - IK3aMEeH




2.2TemaTnuyeckuii i1an u cogep:xanue M/IK

HaumenoBanue Coaep:xanue yueGHOro MmaTepuaJa, Ob0bem ®opmupyemble
Pa3zneson NMpPaKTHYecKHe 3aHATHS, CAMOCTOSITeJIbHAs padoTa 00y4yaroumxcs 4acoB 3HAHUS ¥ YMEHHS,
HTEeM NPaKTHYeCKU i
onbIT, OK, IIK
1 2 3 4
Tema 1.1. Conep:kanue yueOHOro MaTepuaJia:
OcHoBHbIE cBeJleHHs opadoTe 1. Cucremsr Ha ocHOBe MK. OK 01- OK 09
MHKpOKOHTpoJuiepoB (MK) 2. llenu ympaBieHUs U perynupoBaHus (OJI0K-CXEMBI). 2 MK 2.1-IIK 2.5
3. Twunosas apxurextypa MK.
4. 0O0630p THIIOB TPOMBINIICHHBIX MUKPOKOHTPOJLIEPOB 4
CamocTosiTe/bHAsI pad0oTa 00y4al0mMnXCsl:
Pabora ¢ KOHCIIEKTOM JIEKIIHIA 4
Tema 1.2. Coaep:kanue yue0HOIro MaTepuaJia:
MuKpOKOHTPOLIePhI 1.  Apxurekrypa MK. CemetictBo MK 2
STM32 niu aHajor 2. OCHOBHBIE MOJYJIM M MX Ha3HAYEHHE 2
3. Monyns taktupoBanmst MK.
4. Mopyns muranns MK. 2
5. Monaynp nporpaMMUpOBaHUs.
6. Monyns cOpoca. 4
7. TTamsars MK. 2
8. Tloacucrema BBOma/BeiBOga MK. 2
9. TlocnmenoBarenpHble mHTEpGEHcH MK. 2
10. CHfTeMa npepbiBanuiit MK. 2 OK 01- OK 09
11. Tatimepsl cueTunkn MK. Monyms DMA. 2 TTK 2.1-TTK 2.5
12. Cunxponnsie uaTepdericet MK. 2 ’ ’
13. Pexumsl motpedienus MK. 2
14. Pabora c BHemHel mamsaTeio B MK 2
15. AIII/ITAIT MK. 2
16. USB B MK. BricokoypoBHeBbIe cTekn B MK. 2
TeMaTHKA JIA0OPATOPHBIX 3aHATHIA:
1. JlaboparopHas padota Ne 1. BO3MOXHOCTH y4eOHOTO KOMIUIEKTA JJIsl pabOThI ¢ MUKPOKOHTPOJLIEpaMH 4
2. Jlaboparopnas pabota Ne 2. TlomkimodeHHe CBETOAHOIHOTO Tabo 4
3. JlaboparopHas pabota Ne 3. [TonkimoueHue TUCTLICS 4
4. Jlaboparopnas padota Ne 4. I[ToakirroueHHe KHOIIOK YIIPaBJICHHSI. 4
5. JlaboparopHas pabota Ne 5. ITonkitoueHHE AaroBOTO IBUTATEIIsS 4
6. JlaboparopHas paborta Ne 6. [TonkimoueHHe TaTIUKOB 4
CamocTosTe1bHasi padoTa 00y4aroIInXcs:
[MonroToBka K J1abopaTopHOI paboTe 4

PaGoTa ¢ KOHCIIEKTOM JIEKLIMIA.




Tema 1.3.

Coaep:kanue yueOHOIro MaTepuaJia:

MopayJ/iu cucTeMbl HA0CHOBE 1. TloxcucreMa MUTaHHS B MUKPOKOHTPOJIJIEPHBIX CHCTEMaX. 2 OK 01- OK 09
MK 2. TlomcucTeMa TAKTHPOBAHUS B MEKPOKOHTPOJUIEPHBIX CHCTEMAX. 2 MK 2.1-IIK 2.5

3. Tloxcucrema CEHCOPOB B MUKPOKOHTPOJUIEPHBIX CHCTEMAX. 2

4. Tlogcucrema mHTEP(EHCOB MOIH3OBATENS B MUKPOKOHTPOJUIEPHBIX CUCTEMaX (KHOIIKHU, YHKOIEPHI, 2
JMCIUIEH, TAUCKPUHBI U T.I1.)

5. Tlogcucrema XpaHEHHs JaHHBIX B MUKPOKOHTPOJIIEPHBIX CHCTEMAX. 2

6. Iloxcucrema akTyaTOpOB B MUKPOKOHTPOJUIEPHBIX CHCTEMAX (IBUIATEINH, SIEKTPOMATHUTHI, 2
MIbE302JIEMEHThI HArpeBaTesIx | T.11.).

7. Tloacucrema MEKCHCTEMHBIX HHTEp(elicoB B MUKpoKoHTpoutepHbIX cuctemax (CAN, RS485, ethernet, 2
USB, WiFi, LoRa u 1.11.).

8. TloacucreMbl aHAJIOTOBOTO NPe0OpPa30BaHMsl CUTHAIOB B MUKPOKOHTPOJIJIEPHBIX CHCTEMaX 2
(CHHXPOHHU3ATOPBI, YCHIIUTENHU, GUIBTPHI U T.IL.).

TemaTnka JJa00OpaATOPHBIX 3AHATHIA:

1. JlaboparopHast pabota Ne 7Pa3paboTka ycTpoiictBa Ha ocHoBe MK. Pa3paboTka moacucTeMbl MUTAHUS. 6
(cxeMa M 9CKHU3 [1eYaTHOM IJIaThl).

2. JlaboparopHas pabora Ne 8. Pa3pabotka ycrpoiictBa Ha ocHoBe MK. Pa3paboTka moicucTeMsl 6
CCHCOpPOB. (CXeMa M 3CKU3 IIeYaTHOH ILIaThl).

3. JlabopatopHas pabota Ne 9. Pazpabotka ycrpoiictBa Ha ocHoBe MK. Pa3paboTka nojacucreMsl 6
uHTepdeiica mosp3oBaTens. (cxeMa M 9CKHM3 NeYaTHOM ILIaThI).

4. Jlaboparopnas pabota Ne 10. PazpaboTka yctpotictBa Ha ocHoBe MK. PazpaboTka moacucrems 6
XpaHEHHs JaHHBIX. (CXeMa M 9CKH3 I1eYaTHON IIJIaThl).

5. Jlabopatopnast pabota Ne 11. Paszpabotka ycrpoiicra Ha ocHoBe MK. PazpaboTka noacucremsl 6
AKTYaTOPOB. (CXeMa M 3CKH3 MIEYaTHOMU IIJIATHI).

6. Jlabopatopuas pabota Ne 12. Pazpabotka ycrpoiictBa Ha ocHoBe MK. Pazpabotka moacucremsl 6
MEXCUCTEMHBIX HHTEP(EHCOB. (CXeMa M ICKU3 TIEYaTHOM IJIaThl).

7. Jlabopatopuas pabota Ne 13.Pa3paboTka ycrpotictea Ha ocHOBe MK. Pa3paboTka moacucreMsl 6
aHaJIOT'0BOT0 ITPe00pa30BaHus CUTHAJIOB. (CXeMa M OCKU3 NIEYaTHOM IJIaThl).

8. JlabopatopHas padora Ne 14. Pa3zpaboTka KOMIUIEKTa KOHCTPYKTOPCKOI JOKYMEHTAIINH yCTPOHCTBA Ha 6
ocHoBe MK. (cXeMbl U 3CKH3bI IIEUaTHBIX IUIAT, IEPEYHU JIEMEHTOB).

9. Jlabopartopuas padora Ne 15. Peructpsl 00111ero Ha3HaYeHHsI K pab0Ta C HUMH 6

10. JlaboparopHast pabota Ne 16. ApudMeTHUECKUE U IOTHUCSCKHUE KOMAHIbI 4

11. JlaboparopHas pabora Ne 17. UccienoBanue paboThl MUKPOKOHTPOJIIIEPA ITPH BHITOJHCHUH KOMAH/T 6
Pa3JINYHBIX TUIIOB

CamocTosiTe1bHasi padoTa 00y4aroIInXCcs:
IToaroroBka K MpakTHYECKOH paboTte 4
PaboTa ¢ KOHCIEKTOM JICKITHH.
MOAT'OTOBKA K ATTECTALIMU 6

KypcoBoe npoexkTupoBanue

\Boinonnenue Kypco6ozo npoekma (padbomul) no MoOyJiio A6131emca 00A3amenbHoiM.




TeMaTHKa KYpCOBBIX MPOEKTOB (pPadoT):

XA RO —

11.
12.
13.

14.
15.

16.
17.

B

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.

33.
34.

36.
37.
38.

Cuctema KOHTpOIIA TeMItepaTypsl Ha ocHoBe MK

CucreMa orpaHHYeHHs] CKOpOCTH aBToMoOWIsl Ha ocHoBe MKCuctema TpekkrHra aBToMoOuniIs Ha ocHoBe MK

Cucrema ydera s5ieKTposHeprun Ha ocHoBe MK

CucremMa noxapo0e30macHOCTH U OOHAPYKEHHsI Ta30B B MOMENIeHUH Ha ocHoBe MK

Pa3paboTka nporpamMMBl yIipaBieHHsi HA MUKPOKOHTPOJIIEPE AJIsl CUCTEMbBI KOHTPOJIS IOITYCKa B 3/IaHUE

Pa3paboTka nporpamMMBbI yIipaBieHHst HAa MUKPOKOHTPOJLIEpE JJIsl yIpaBisiionield cucteMsl oxiaxaeHus [1K

Pa3paboTka nporpamMMsl yIipaBieHHs: HA MUKPOKOHTPOJUIEPE JUIsl KAJIbKYJIATOpa

PaspaboTtka mporpaMMel yripaBJieHHS HA MUKPOKOHTPOJUIEPE JJIS 4aCOB

PaspaboTka mporpaMMEbI yripaBIieHHs] HAa MUKPOKOHTpOJUIEpe A U poBoil kiraBuatypa st [1K

PaspaboTka mporpaMMel yripaBiieHUS HA MUKPOKOHTPOJUIEPE ISl CHCTEMBI ITPOBEPKH KaOels TUIIa BUTAs map

PaspaboTka mporpamMMbl yIpaBiIeHHsT HA MUKPOKOHTPOJUIEPE ISl CHCTEMBI BEIBOJIAa H300pakeHUI HA CBETOIUOTHYIO MATPHILY
Pa3pabotka mporpamMMsl yIpaBiIeHHs HA MUKPOKOHTPOJUIEPE ISl CHCTEMBI BKIIIOUCHHS U BHIKITIOUEHUS CBETA 110 3ByKOBOMY CHTHAITY
Pa3pabotka mporpamMMbl yIpaBIeHHS HA MUKPOKOHTPOJIIEPE ISl CHCTEMBI BKIIFOYCHHUS M BEIKITFOUEHHSI CBETa B TOMEIIEHUH, 10
BBEZICHHOMY rpaduKy.

Pa3paboTka mporpamMMsl yIpaBJIeHHS HA MUKPOKOHTPOJIIEPE ISl CUCTEMBI MOIIep KaHUs paBHOBECHS B ITOJIETE I KBaIpPOKOITepa
Pa3pa60TI<a IporpaMMabl YIpaBJICHHUA HAa MUKPOKOHTPOJIJICPE 1A CUCTEMBI YIIPAaBJICHUA KOMMYHHUKalIUAMHU YaCTHOTO JTOMOBJIAICHUA

Pa3paboTka nporpaMMBel yIIpaBiIeHHs Ha MUKPOKOHTPOJUIEPE U CHCTEMBI ITyJIbTa YIIPaBICHHS

Pa3paboTka mporpaMMBsl yIpaBlIeHHsI HA MUKPOKOHTPOJIIEPE IS TOJBMXKHOTO poOOTa, C aBTONAPKOBKON

Pa3paboTka mporpamMmsl yrpaBiieHUsI HA MUKPOKOHTPOJITIEpPE ISl CHCTEMBI 3apsIKH U WHAWKAIINY aKKyMYJISITOPHBIX OaTapeit
Pa3paboTka mporpamMMsl yIpaBiIeHUsI HA MUKPOKOHTPOJIIEpE ISl U3MEPEHUsI CKOPOCTH BETpa Ha YIIUIIE U €€ HHAUKALIUU
Pa3paboTka nporpamMMBbl yIipaBieHHs Ha MUKPOKOHTpOJUIEpE JUIsl IM(POBOTO aMIiepMeTpa

Pa3paboTtka mporpamMMsl yrpaBiieHHs] HA MUKPOKOHTPOJUIEpE JIs TaXOMeTpa

Pa3paboTka nmporpaMMbI yIipaBiIeHUsl Ha MUKPOKOHTPOJIIEpE AJIsl TeNeOHHOM CETH U3 TpeX aDOHEHTOB

Pa3paboTka nmporpaMMbl yripaBieHUsl HAa MUKPOKOHTPOJIJIEPE AJIsl aBTOMOOMIBHON CHTHAIN3AIMN

Pa3paboTka nporpaMMBbI yIipaBieHHs Ha MUKPOKOHTPOJUIEPE JUIsl IIPOUTPHIBATEISI PHHI TOHOB

Pa3paboTka nporpaMMBbl yIipaBiIeHHst Ha MUKPOKOHTPOJIIEPE AJIsl IUCTaHIIMOHHOTO HH(PAKPACHOTO YIIPaBICHUS

Pa3paboTka nporpamMMBbI yIIpaBIeHHs: HAa MUKPOKOHTPOJIIEPE sl CHTHAIM3ALUH B XOJIOAMIBHON YCTaHOBKE

Pa3paboTka mporpamMMBbl yIIpaBIeHHS HA MUKPOKOHTPOJUIEPE VISl CETEBOH METEOCTAHINN

Pa3paboTka nporpamMMbl yIpaBiieHHs Ha MUKPOKOHTPOJUIEPE ISl CO3/IaHNE NTPOBOH NMPHCTABKH KTETPHCH

Pa3paboTka mporpamMMsl yIpaBiIeHHsI HA MUKPOKOHTPOJIIEpe ATl co3AaHus ceeTonnoaHoi RGB mMatpuibl, ¢ BEIBOIOM Ha Hee
HU300paKeHHS

Pa3zpaboTtka nporpamMmbl yripaBieHHUsI HA MUKPOKOHTPOJUIEPE JIJIsl CUCTEMBI KOHTPOJISl 10CTyma Ha ocHoBe RFID

Pa3paboTka nporpamMMsl ynpaBiieHHs HA MUKPOKOHTPOJIIEpE JJIsl CUCTEMBI yIipaBieHust poborom uepe3 Bluethoon
Pa3paboTka nmporpaMMBbl yIipaBieHuUsl Ha MUKPOKOHTPOJIJIEPE AJIsl CYUTHIBAHUS M 3aIIMCH MTOKAa3aHUH JaTYUKOB JJIsl CO3/JaHUSI MacCHBa
JAHHBIX.

Pa3paboTka nporpaMMbl yIipaBiIeHHst HAa MUKPOKOHTPOJIIEPE AJIsl CYNTHIBAHUS KOMaH] PaHOITyJIbTa YIPABICHHS
Pa3paboTka mporpaMMBbl yIpaBIeHHs HA MUKPOKOHTPOJUIEPE ISl YIPaBICHNS MUPO-po00Ta rayka

Pa3paboTka nporpaMMBbl yIIpaBiIeHHsI HA MUKPOKOHTPOJIIEPE AJISI COPTUPOBKH MU3AEIHI

Pa3paboTka mporpaMMbl yIpaBiIeHUsI HA MUKPOKOHTPOJIIEPE IJIsl TAMaro4n

Pa3paboTka mporpamMMsl yIpaBJieHHs HA MUKPOKOHTPOJUIEPE ISl OPOCUTENS Ta30HA

Pa3paboTka nporpaMMel ynpaBiieHHs Ha MUKPOKOHTPOJIIEPE JJIsl JIEKTPOHHON KOTHIIKH TSl MEJIOUH
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52.

53.

54.

55.
56.
57.
58.
59.

61.
62.

64.
65.
66.
67.

68.
69.
70.

Pa3paboTka nporpaMMBbI yIIpaBiIeHHst Ha MUKPOKOHTPOJIIEPE sl yIIPABICHUS «TPEyTOIbHUKOMY TIEPEBIKEHUS poO0Ta

. Pa3zpaboTka nmporpamMmbl ynpaBicHUsS Ha MUKPOKOHTPOJUIEPE JJIS CUCTEMEBI ITO/IaYH 3aTOTOBOK, HA MIATOBBIX IBUTATEISIX

. Cucrema KOHTpOJIs TeMIepaTypbl Ha ocHoBe MK

. Cucrema orpaHUYeHUS CKOPOCTH aBTOMOOWIS Ha ocHOBe MKCucrema TpekkuHra aBToMo0ms Ha ocHoBe MK

. Cucrema yuera 351eKTpo3Heprun Ha ocHoBe MK

. Cucrema moxkapo06e30macHOCTH 1 00HAPYKEHHUS Ta30B B IOMENIeHHH Ha ocHOBe MK

. PazpaboTka mporpaMMBbl yIipaBieHHS Ha MEKPOKOHTPOJIIEPE TSI CHCTEMBI KOHTPOJISI TOITyCKa B 3[IaHUE

. Pa3paboTka nmporpaMmsl yripaBJIeHUs HA MUKPOKOHTPOJUIEPE IS KaIbKYJIsSTOpa

. Pa3paboTka nmporpaMmsI yrpaBjieHHs HA MUKPOKOHTPOJLIEPE JIJIsl 4aCOB

. Pa3paboTka mporpaMMsI yripaBiieHHs HA MUKPOKOHTpoIIiepe s nudpoBoi knaBuatypa mis [TK

. PazpaboTka mporpaMMsbl yIIpaBJIeHUS Ha MUKPOKOHTPOJUIEPE ISl CHCTEMBI IIPOBEPKHU KaOeJlsi TUITa BUTAs TTapa

PazpaboTka nporpamMmbl yIpaBiIeHUs] HA MUKPOKOHTPOJLIEpE ISl CHCTEMbI BHIBOJIA H300paKEHHI HA CBETOAUOTHYIO
MaTpPHUILy

PazpaboTka nporpamMmbl yIpaBieHUsl HA MUKPOKOHTPOJIJIEPE ISl CUCTEMBI BKJIIOYEHHUS U BBIKJIIOYESHHUS CBETA 110 3BYKOBOMY
CUTHAITY

PazpaboTka nporpamMmbl yrpaBieHUs] HA MUKPOKOHTPOJIIEpE JUTS CUCTEMbI BKITFOUSHHST ¥ BEIKITIOUCHHS CBETA B IIOMEIIICHUH,
0 BBEICHHOMY TpaduKy.

Pa3paboTka mporpamMMbl YIpaBiICHHS HAa MHKPOKOHTPOJICPE MAJS CHUCTEMbl MOIACPIKAHHS PABHOBECHS B MOJIETE IS
KBaJ[pOKOIITEpa

Pa3zpaboTka mporpamMmbl yHpaBiIeHUs Ha MHKPOKOHTPOJUIEPE JJIsi CHUCTEMBl YIIPABICHUS KOMMYHUKAIMSIMUA YacCTHOTO
noMoBnaneHusPa3paboTka mporpaMMBbl yIpaBieHUs] HA MUKPOKOHTPOJIEpE [T CUCTEMBI IyJIbTa yIPaBIeHUS

PazpaboTka nporpamMmbl ynpasiieHHs Ha MUKPOKOHTPOJUIEPE ATl TOABMKHOTO po0OOTa, C aBTOIMAPKOBKOM

PazpaboTka nporpamMmbl yrpaBieHUs] HA MUKPOKOHTPOJIIEPE TS CUCTEMbI 3apsAKH U MHIUKAINN aKKYMYJISITOPHBIX Oatapei
PazpaboTka nporpamMmbl ypaBieHHsI HA MUKPOKOHTPOJIIEPE [T U3MEPEHHSI CKOPOCTH BETpa Ha YJIHIIE U €€ WHANKAITUH
PazpaboTka nporpamMmel ynpasieHHsi HA MUKPOKOHTpOJIIEpe isi HU(POBOTO aMIiepMeTpa

PazpaboTka nporpamMmebl ynpaBieHHs Ha MUKPOKOHTPOJUIEPE sl TAXOMETpa

PazpaboTka nmporpaMmbl yrpaBieHUs] HA MUKPOKOHTpOJLIEpe TS Telle(pOHHON CeTH U3 TpeX aODOHEHTOB

PazpaboTka nporpaMmbl yrpaBieHUs] HA MUKPOKOHTPOJIIEpe IS aBTOMOOMIBHON CUTHAIHU3ALUH

Pa3paboTka nporpamMMbl ypaBJieHHs HA MUKPOKOHTPOJIIIEPE JJ1s1 MPOUTPHIBATEIS] PUHITOHOB

PazpaboTka nporpamMmbl yrpaBiIeHUs] HA MUKPOKOHTPOJLIEpE JUTS JUCTAHIIMOHHOTO HH(QPAKPACHOTO YIIPaBIICHUS

PazpaboTka nporpamMmbl yrpaBieHHsI HA MUKPOKOHTPOJIIEPE [Tl CUTHATM3AIUN B XOJIOAHIBHON yCTaHOBKE

PazpaboTka nporpamMmbl ynpaBiieHHsI HA MUKPOKOHTPOJIJIEPE ISl CETEBOH METECOCTaHLIUH

PazpaboTka nporpamMmebl ynpaBiieHHS Ha MUKPOKOHTPOJUIEPE AT CO3IaHHe UTPOBOW MPUCTABKU «TETPHC)

PazpaboTka nporpaMmbl yrpaBieHUs] HA MUKPOKOHTPOJIIEpE TS CO3JIaHus cBeToanoiHOH RGB MaTpuiipl, ¢ BBIBOIOM Ha
Heen300pakeHHsI

Pa3paboTka nmporpamMmbl yIpaBiIeHUs] HA MUKPOKOHTPOJLIEPE IS CHCTEMbI KOHTPOIIS TocTymna Ha ocHoBe RFID

Pa3paboTka nporpamMmebl yripaBlieHHsS Ha MUKPOKOHTPOJUIEPE JIJIsl CACTEMBI yIpaBJieHus: poooToM depe3 Bluethoon
PazpaboTka nporpamMmbl yrpaBieHUs] HA MUKPOKOHTPOJLIEPE JUTS CYATHIBAHUS U 3AITMCH ITOKA3aHUH IATYUKOB JUISL CO3JJaHUS
MacCHBaJaHHBIX.




72.
73.

74.
75.

77.

Pa3paboTka nporpamMmbl yIpaBieHUs: HA MUKPOKOHTPOJIIEPE VI CUNTHIBAHUS KOMAH] PaJyoNyJjbTa YIIPaBICHUS
Pa3paboTka nporpamMMsl yrpaBieHHs] HA MUKPOKOHTPOJUIEpE ISl yIpaBiIeHUS MUPO-po00Ta mayka
PazpaboTka nporpamMmbl yIpaBieHUsl HA MUKPOKOHTPOJIIEpE I COPTUPOBKHU u3enuiiPazpaboTka mporpaMMbl yIpaBIeHHS
Ha MUKPOKOHTpPOJIJIEpE Ul TaMaro4u
Pa3paboTka mporpamMMbl yIpaBiIeHHsI HA MEKPOKOHTPOJUIEPE I OPOCHUTEINS Ta30Ha
PazpaboTka nporpamMmbl ynpaBiieHHS Ha MUKPOKOHTPOJUIEPE AT SJIIEKTPOHHOM KOMMJIKH JJISl MEIOYH

Pa3paboTka mporpaMmsl yIpaBiIeHUs] HA MUKPOKOHTPOJIIEpPE ISl yIIPaBICHHUS «TPEYyTrOJIbHUKOMY TepeIBUKEHUS poOoTa
Pa3paboTka nporpamMmsl ynpasieHHs Ha MUKPOKOHTPOJUIEPE TSl CHCTEMBI I10/1a41 3aT0TOBOK, HA IIATOBBIX ABUIaTENIsIX

Bcero:

170
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3.1.

3. YCJIOBUA PEAVIMBALIMUA MJIK

TpeGoBaHUA K MUHUMAJIbHOMY MAaTEPHATbHO-TEXHUYECKOMY

o0ecreYeHnIo

Peammzanmss M/K.02.01 Muxponpoyeccopnvie cucmemst TpeOyeT HaIU4us
y4eOHbIX ayauTopuil U nadopatopuii «lIpukiaagHOro TPOrpaMMUPOBAHUS,
«IIpoexTupoBanusi HU(POBBIX CUCTEM.

O6opynoBanue y4yeOHOro KaOWHETa: TMOCAJOYHbIE MeECTa IO KOJUYECTBY
oOyuaromuxcs 1 pabouee MECTO IpernoaaBaTess.

VYyeOno-naboparopuoe  obopynoBanue  nabopatopun  «IIpoexktupoBanue
HU(POBBIX YCTPOUCTBY:

aBTOMaTU3UPOBAaHHOE paboyee MeCTO IMpenoaaBaTelis (MpoUeccop HE HUKE
15, onepaTuBHasl aMsITh 00beMoM He MeHee 32 I'0 wnm ananoru, HDD He
Menee 1 TO, MOHUTOP C TMAaroHabl0 HE MeHee 21°) ¢ JOCTYIIOM B UHTEPHET
U IOpOorpaMMHBIM obOecrieueHueM oOmero #u mnpoecCUOHAIBLHOTO
Ha3Ha4yeHMs (CpeAcTBa NPOEKTUPOBAHHUA M MOJEIMPOBAHUS LU(DPOBBIX
CHUCTEM, CpEeJICTBA Pa3pabOTKH NMEYATHBIX MJIAT HU(PPOBBIXCUCTEM);
aBTOMAaTU3UPOBaHHbIE paboune Mecta oOydarommxcs (IIpoLeccop He HUXKE
15, omepaTuBHasg MmaMmsATh oO0beMOM He MeHee 16 I'0 wim anamoru) c
IPOrpaMMHBIM 0OecriedeHHEeM 00ILEero U Npo(hecCHOHAIbHOIO Ha3HAYCHUS
(cpencTBa MPOEKTUPOBAHUS U MOJIETUPOBAHUS HU(PPOBBIX CUCTEM, CPEICTBA
pa3pabOTKH MEYATHBIX IJIAT HU(POBBIXCUCTEM);

KOMIUIEKT TMPOEKIUOHHOTO 00OpyAOBaHHs (MHTEpAaKTUBHAs JIOCKa B
KOMIUIEKTE C IPOEKTOPOM HJIM MYJbTUMEAUNHBII POEKTOP C SKPAHOM);
nporpaMMHOe oOecliedeHHe Uid pacueTa U IPOEKTUPOBAHUA HUDPOBBIX
AIIEKTPOHHBIX CXEM U KOHCTPYUPOBAHUS MEYATHBIX ILIAT.

TexHuuecKue cpecTBa 00yUYEHUs:

y4eOHbII MUKPOIIPOLIECCOPHBIN KOMILIEKT,

nasyIbHasi CTaHLIKS,

MYJIbTUMETD,

KOMIUIEKTbl WHCTPYMEHTOB JUIsl BBIIOJIHEHUS JJICKTPOMOHTAXHBIX U
cOOpPOYHBIX padOT KOMIBIOTEPHI,

IIPUHTEP, IUIOTTEP, CKAHEP,MYJIbTUMEUNHBIN IIPOEKTOP, dJKPaH.

3.2. IlepeyeHb HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB, OCHOBHOI H

JAOMOJIHUTEIbHOI yueOHOil JIuTepaTypbl, HeOOXOAUMOM JIS 0OCBOEHU S

1.

MEKAUCHUIVIMHAPHOTO Kypca.

a) Hopmamueno-npaeoevie akmol:

[Tpukaz Ne 413 Munobpuayku Poccun ot 17.05.2012 r «O06 yTBepkaeHUH

dbeneparTbHOrO TOCYIapCTBEHHOTO O0pPa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIIero
00pa3oBaHUS.

2.

ITpuka3z Ne 362 MunuctepcTBa npocsenienus: Poccuiickoit @enepanuu ot 25
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Mas 2022 1. «O06 yTBepxkaeHUH (PeaepallbHOr0 rocyaapCTBEHHOI0 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero mnpodeccuoHalbHOro obpaszoBaHus 1o crenuanbHocTH 09.02.01
KoMIibroTepHbIE€ CUCTEMBI U KOMILIEKCHD».

3. IIpuka3 MununcrepcrBa npocsenienus Poccurickonn denepannu «O BHECEHUN
U3MEHEHUH B (peiepaibHble FrOCYJapCTBEHHBIE 00pa30BaTe/IbHbIE CTAHAAPTHI CPEAHETO
npodeccruonanbHoro oopazosanus» ot 17 nexadps 2020 r. Ne 747

0) OcHoeHble UCMOYHUKU:

1. BszoBuk, H. A. [IporpammupoBanue Ha Java : yueoHoe nocobue mist CITO
/ H. A. BsizoBuk. — Caparos : [IpodobpazoBanue, 2019. — 604 c. — ISBN 978-5- 4488-
0365-9. — TekcT : 2MeKTPOHHBIN // DNEKTPOHHBIN pecypc HUGPOBOK 00pa3zoBaTEIHLHOM
cpeasl CITO PROFo6pasoBanue : [caiiT]. — URL: https://profspo.ru/books/86206 (narta
obOpamenus: 22.12.2021).

2. I'ypos, B. B. Mukpompomeccopasie cuctemsl : yaeOnuk / B.B. 'ypoB. —
Mockgsa : UHOPA-M, 2022. — 336 c. + Jlon. Marepuansl [D1eKTpOHHBIN pecypc]. —
(Cpennee npodeccuonanbHoe oOpaszoBanue). - ISBN 978-5-16-015323-0. - TekcT :
anexktpoHHbId. - URL: https://znanium.com/catalog/product/1843024 (nata obpatieHus:
09.12.2021). — PexxuMm nocTyna: 1mo moAMUCKe.

3. Ornesa, M. B. [IporpammupoBanue Ha si3bike C++: MpakTUYECKUNA KypC :
ydueOHoe rmocobue ajisa cpeaHero npodeccuoHaibHoro odpazopanus / M. B. Oruesa, E.
B. Kynpuna. — Mockga : U3narensctBo FOpaiit, 2021. — 335 ¢. — (ITpodeccuonanbaoe
oOpazoBanue). — ISBN 978-5-534-05780-5. — Tekct : »dieKTpOHHBIH //
Oo6pazoBatenbHas miardopma FOpait [caitT]. — URL: https://urait.ru/bcode/473118.

4. CoxkozoBa, B. B. Pa3paboTka MOOUIBHBIX TPUIIOKEHUH : yueOHOe mocodue
s cpeaHero mpodeccronansHoro obpaszoanus / B. B. CokomoBa. — Mocksa :
NznarensctBo FOpaiit, 2019. — 175 c. — (IlpodeccuonansHoe obpazoBanue). — [SBN
978-5-534-10680-0. — Tekcr : snexTpoHHbIN // OOpa3oBarensHas mwiardgopma OpaiT
[caiiT]. — URL: https://urait.ru/bcode/431172 (nata obpamenus: 22.12.2021).

5. Cwmupnos, 1O. A. Texnuyeckue cpeacTBa aBTOMATU3AlMU U YIIPABIICHHUS :
yueOHoe nocodue s cno / FO. A. CmupHoB. — Cankr-IlerepOypr : Jlans, 2021. —
456 c. — ISBN 978-5-8114-6712-9. — TekcT : 3neKTpoHHbIN // JIaHb : 31€KTPOHHO-

oubimoreunass cuctema. — URL: https://e.lanbook.com/book/151692 — Pexum
NOCTyMa: JJIs aBTOPH3. TIOJIb30BATEIICH.
6. benyruna, C. B. Pa3paGoTka nporpaMMHBIX MOAYJEH MPOTPaMMHOTO

oOecriedeHus Il KOMITBIOTEPHBIX cucTeM. [IpukimamHoe mporpaMMupoBaHue : yaeOHOe
nocobue ais cnio / C. B. benyruna. — 3-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022.
— 312 ¢. — ISBN 978-5-8114-9817-8. — TexkcT : anekTpoHHbIi // JIaHb :37€KTPOHHO-
oubimoreunas cuctema. — URL: https://e.lanbook.com/book/200390 (1aTta obpamieHus:
18.07.2022). — Pexxum goctyna: [uist aBTOPU3. MOJIb30BATENEH.

7. 3yokoBa, T. M. TexHomnorus pa3paOOTKH MPOTPAMMHOTO OOECIICUCHUS :
yueOHoe nocobue s cno / T. M. 3yokoBa. — 2-e u3a., crep. — Cankr-IletepOypr :
Jlans, 2022. — 252 c. — ISBN 978-5-8114-9556-6. — TekcrT : anextpoHHslid // JlaHs :

ANEeKTpOHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/200462. —
Pexxum nocrtyna: mist aBTOpu3. MOJIb30BATEIICH.
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6) /lonoinumenvHnvle UCMOYHUKU:

1. Komuccapos, I0. A. O61mas »1eKTpoTeXHUKA U dJIeKTpoHNKa : yueOoHuk / FO.A.
Kommuccapos, I''1. babokun, I1.J]. Capkucosa ; mox pex. I1./]. CapkucoBa. — 2-¢ u3j.,
ucrp. u gon. — MockBa : UHOPA-M, 2022. — 479 c. — (Bsicmee oOpa3oBaHue:
bakanaspuar). — DOI 10.12737/13474. - ISBN 978-5-16-010416-4. - Texkcr
anekTpoHHbii. - URL: https://znanium.com/catalog/product/1853549 (mata oGpameHus:
09.12.2021). — Pexum noctyna: mo noAnucke.

3.3 Ilepeyenb MporpaMMHOIo odecneveHusi, NpopeccuoHAIbHBIX 0a3
JAHHBIX, UH(POPMALNMOHHBIX CIIPABOYHBIX CHCTEM PecypcoB HH(POPMALIMOHHO-
TeJIEKOMMYHHUKANIMOHHOI ceTH « UHTEepHeT», HEOOXOAUMBIX /1JI51 OCBOEHUS
MEXIMCIUILUIHHAPHOTO Kypca

HNuTepHeT-pecypcesbi:

1 http://pcbfab.ru  — YueOGHO-AEeMOHCTpAIMOHHBIN KOMIUIEKC «DJIEKTPOHHBIE
TEXHOJIOTHID)
2 http://pcbfab.ru/index.php?name=pcbfab —  Y4eOHO-1eMOHCTPAIIMOHHBIN

KOMIUIEKC «DTIEKTPOHHBIE TEXHOTOTHID)
OTeuecTBEHHBIC CTICTIHATU3UPOBAHHBIC JKyPHAIBI:
1 http://www.prochip.ru — «CoBpeMeHHast SJIEKTPOHUKA,
2 http://www.pribor.ru — «TeXHOJOrnU B 3JEKTPOHHON MTPOMBIIUIEHHOCTIY,
3 http://www.petrointrade.ru — « KOMIIOHEHTBI 1 TEXHOJIOT UM,
4 http://www.elektronics.ru  — «9nekrponuka. Hayka. TexHonorusi. busnecy.

3.4. Oco0eHHOCTH pean3auuy JUCHUIIMHBI /151 00Yy4AIOIIMXCH U3 YHCJIA
MHBAJIUAOB M JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS
[Ipy o00yyeHuM JUIl C OrpaHUYCHHBIMH  BO3MOXHOCTSIMH  3/I0POBBS,
pea1ycMaTpUBAETCS MHANBUIYAIbHBIN Tpaduk 00ydeHuUs.

WNHBanuael U auna ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMH 37I0pPOBbsSI 00€CIIEUEHBI
NEYaTHBIMM U JJIEKTPOHHBIMU  00pa3oBaTelbHBIMU  pecypcamMu B (opmax,
aJanTUPOBAHHBIX K OTPAHUYECHUSIM UX 3/I0POBBSL.

JUis  OCyIIeCTBIEHUS MNPOUEAYpP TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
NPOMEXYTOUHOM arTecTaliui OO0ydaroluXxcs CO3JaloTcs (DOHABI OLICHOYHBIX CPEJCTB,
aJanTUPOBAaHHbIE I WHBAJIHUJIOB U JIMI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbS
Y TO3BOJSIOIINE OLEHUTh JIOCTH)KEHHWE UWMH 3aIUIAHUPOBAHHBIX B OCHOBHOM
o0pa3oBaTeabHOIl MPOrpaMMe pe3yJbTaTOB OOy4YEeHHUS U YpPOBEHb CPOPMUPOBAHHOCTH
BCEX KOMIETEHIINM, 3asBJICHHBIX B 00pa30BaTeIbHOM Mporpamme.
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http://www.elektronics.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
MEXINCHUIIVIMHAPHOI'O KYPCA

KOHTposib ¥ oOlLleHKa pe3yJIbTaTOB OCBOCHUS MEXIUCLUMIUIMHAPHOIO Kypca
OCYUIECTBJISIETCS MPENojaBaTeiIeM B Ipollecce MPOBEACHUS AyJUTOPHBIX 3aHATHM, a
TaK)K€ BBITTOJIHEHHS 00YUYalOIIUMHKCS CAaMOCTOSTEIbHON padOTHI.

OlneHKa KayecTBa OCBOEHUS MPOrPaMMBbl MEKIUCIUIUIMHAPHOTO Kypca BKIIIOYAET
TEeKYIIH KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHYIO aTTECTAllMI0 MO pe3yJibTaram
OCBOEHHMSI MEXKJIUCLUILIMHAPHOIO Kypca.

Pe3yabTaTsl 00yueHust @DopMbI U METOAbI KOHTPOJISI U
(ocBOCHHBbIE YMEHHSI, YCBOCHHbIE 3HAHUS) OLICHKH Pe3yJ1bTAaTOB 00Y4YeHUsI
B pe3ynbTaTe 0OCBOCHHS TUCIUIUIMHBI O0YYaIOIUICS TOJDKEH YMETh:
e V1 WCMOJBb30BaTh  METOAbI W IPUEMBI - HaOII0CHUE u OIICHKA
dbopmanuzanum 3aaag; pe3ysnbTaToB  pabOTBl B XOJe
e V2 WCIONb30BaTh ~ METOABI M MPHUEMBbl | BBIITOJIHEHMS MIPaKTUYECKON
aITOPUTMHU3ALMHU [IOCTABICHHbIX 3a/1a4; paboTHI;
¢ V3 BbIOUpaTh MUKPOKOHTPOILIEP/MUKpOIIpOLIecCOp | - HaOMIoJeHHe W OLEHKa
JUTSl KOHKPETHOM CUCTEMBI YIIPABICHUS; pe3yabTaToB  paboOTBl B XOA€
¢ Y4 ucnoyib30BaTh BO3MOXXHOCTH UMEIOLIEHCS BBIITOJIHCHM A nabopaTopHoi
TEXHUYECKOH W/WIIK TPOTrPaMMHON paboTbl;
apXUTEKTYPBHI; - IIpOBEpPKa PE3YJIBTATOB
¢ V5 npousBoaANTh TeCTHpOBaHuEe U oTiaaky MIIC; CaMOCTOATENIbHOM paboThI
CTYJCHTA;

- IPOMCIKYTOYHAA aTTCCTAlUA.

B pe3yjbTaTe 0CBOCHUA TUCIHUIIINHBI oﬁyqaloumi/ica JOJIZKEH 3HATD:

¢ 31 OCHOBBI apXUTEKTYPbI, YCTPOUCTBA U - YCTHBIN ¥ IIMCBMEHHBIN OIIPOC;
(YHKIIMOHUPOBAHUS BBIYHCIUTENBHBIX - BBICTYIUICHUC C JOKIaJlaMu U
CHCTEM; COOOIIIEHUSAMH;

e 32 6a3oByto pyHKUHMOHANBHYIO cxemy MIIC; - IIPOBEpKa pe3yIbTaToB

e 33 nporpamMmHoOe obecreueHue CaMOCTOSTEILHOU paboThI
MHUKPOIPOLIECCOPHBIX CUCTEM; CTyACHTA,

e 34 CTpyKTypy THIIOBOH CHCTEMBI YIPaBICHUS - IPOMCIKYTOHAA aTTCCTAlUA.

(koHTpOIIIED) u OpraHU3aIHI0
MHUKPOKOHTPOJIIIEPHBIX CUCTEM;

e 35 METOJBI TECTHPOBAHUS M CITOCOOBI OTIAJKU
MIIC

B pe3yibTraTe ocBOeHMS Y4eOHOI AUCHUIIMHBI 00y4alOIIMIHCHA T0JIKEH UMETh
NMPAKTHYECKHUI ONBIT:

e II1 tectupoBaHust ¥ OTIAIKU - HabI0IeHne 51 OLICHKA
MHUKPOIIPOLECCOPHBIXCUCTEM; pe3yabTaToB  paboOTBl B XOAE
e [I2 npuMeHEHUsT MUKPOTIPOLIECCOPHBIX CUCTEM; BBINOJIHEHHST ~ TPAKTUYCCKOH |

nabopatopHoit padorT;
- BBICTYIUICHHEC C JOKJIaJaMd |

COOOIIEHUSIMH;

- IIpoBepKa pe3yIbTaToB
CaMOCTOSATEIILHON paboTsI
CTYZCHTA;

- IPOMCXKYTOYHAs aTTCCTAlUA.
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1. OBIIAA XAPAKTEPUCTUKA ITPOT'PAMMBbI
MEXJIUCHUIIJIMHAPHOI'O KYPCA
MJIK 02.02 IIpozpammuposanue MuKpoKoHmpoJiepos

1.1. Mecro AUCUMIVIMHBI B  CTPYKTYpe OCHOBHOH  mnpogeccHoHaNbHOI
0o0pa3oBaTeJIbHOI POrPaMMBbI

MexIucuuIIMHapHBII KypcC M/K.02.02 Ilpozpammuposanue
MUKPOKOHMPOJ1epo6 SBIsieTCA  4YacThlo TnpodeccuoHanmsHoro wmoayins [IM 02
IpOorpaMMbl OATOTOBKH CIIEIIUAIMCTOB CpeIHEro 3BeHa B coorBeTcTBUM ¢ PI'OC 1o
crieurasibHOCTH 09.02.01 Komnblomephule cucmemsl u KOMRJIEKCbl B YACTH OCBOCHHS
OCHOBHOI'O BHJIa JIEITEIIBHOCTH - NPOEKTHUPOBAHHWE YIIPABISIOIIMUX IPOTrpaMMm
KOMITBIOTEPHBIX CHCTEM U KOMILIEKCOB.

1.2. TpedoBanus k pesyabratam ocsoennsst M/IK:

YreHne JIEKIMI JOHDKHO OCYIIECTBIATHCS B COOTBETCTBUM C paboueit
nporpammoit. Ilo kaxaoMy u3 pa3ienoB MPOYMTAHHOIO Marepuaia LenecooOpa3Ho
IPUBECTH YIPAKHEHUS W/WIIK 33]1a4M C IPUMEPAMH UX pelieHus. YacTb TeOpeTUYECKOro
MaTepuaia JoJiHa ObITh OTHECEHAa Ha CaMOCTOATEIbHYI0 MPOPAa0O0TKY CTYAECHTAMH.
HcuepnbiBaloiye CBEACHHUS O COACPNKAHUU TeM (pas3liesioB) JIEKIIMOHHBIX 3aHATUN
MO>KHO HAaWUTH B PEKOMEHAYEMBbIX ISl U3YUCHUS TUCIMIUIMHBI YYeOHUKAX.

JlaGopaTopHble W TMpakTUYECKHE 3aHATHUS TPOBOJATCA B Jsaboparopuu. Ha
NPAKTUYECKUX U JJA0OpaTOPHBIX 3aHATUAX Tpymnmna Jenurcs Ha noarpymmbl. K
BBITIOJIHEHUIO JIA0OPATOPHOM pabOThl CTYACHTHI JOMYCKAIOTCA MPU HAJTUYUH Yy HHUX
IOJITOTOBJICHHBIX OJIAHKOB OTYETOB M MOCJIE YCIEIIHOIO OTBETa Ha BOMPOCHI, 3aJaHHbIE
IperoaaBaTesieM 1Mo COOTBETCTBYIOLIEH Teme. OT4eThl 0OPMIISIOTCS 10 MPUHATOW B
CIIK dopme. Pabora cumraeTcs IOJHOCTHIO BBIITOJTHEHHON IIOCIE IPOBEICHHS
HEOOXOJMMBIX JKCIIEPUMEHTAIBHBIX HCCIECIOBAaHUNH U 00pabOTKH pe3yJIbTaTOB
VCCIIEJOBAHUS.

Texkymuii KOHTPOJIb OCYIIECTBISAETCS HA KOHTPOJIBHO - YUYETHBIX 3aHATHUSIX YCTHO
10 MHMBUAYAJIBHBIM BOIIPOCAM MJIM MUCbMEHHO. C LIENIbIO OBJIAJICHHS YKa3aHHBIMBUIIOM
npoecCHOHaNbHON  JEATENBHOCTH M COOTBETCTBYIOHUIMMHU MPO(PECCHOHATBHBIMU
KOMITETEHUIUSMH 00YyYaIOLUICS B X0/1€ OCBOCHHUS MPOPECCUOHATBHOTO MOIYJIS TOJIKEH:

3HATH:

e 31 MeTobl U TpUEMBI (POpMaATH3ALUU U AITOPUTMH3AIINHN 33]1a4;

o 32 g3biku hopManu3aui GYHKIIMOHAIBHBIX CHeU(pUKALIHIM;

e 33 HoTauMMU U MPOTPAMMHBIE MPOIYKTHI JJI rpauyecKoro 0ToOpakeHUs
aJIrOPUTMOB;

e 34 anropuTMbI pellIeHUs TUTIOBBIX 3a/1a4, 00JIACTU U CITIOCOOBI UX TPUMEHEHUS;

e 35 cuHTakcHC BBIOPAHHOTO S3bIKA MPOrPAMMHUPOBAHMS, OCOOEHHOCTH
MPOrpaMMUPOBAHUS HA 3TOM fA3BIKE, CTaHAAPTHbIE OMOIMOTEKH S3bIKA
MIPOrpaMMHUPOBAHUS;

e 36 MeTO0JIOrMH Pa3padOTKU MPOTPAMMHOI0 00ECTIeUeHNUS;
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yMeThb:
¥1 ucnonb3oBaTh METOIbI U TPUEMBI (POpMATH3AIIH 33/1a4;
Y2 ucnosib30BaTh METOBI U IPUEMBI aJITOPUTMU3ALMH ITOCTABIEHHBIX
3az1ad;

e Y3 ucnonp30BaTh NPOrpaMMHBIE TPOIYKTHI AJIsi TpadUyecKoro
0TOOpaXKEHUSIAITOPUTMOB;

Y4 npumeHsITh CTaHAApTHBIE AITOPUTMBI B COOTBETCTBYIOIINX 00JIACTSX;

e VS5 npumeHsATh BBIOpAHHBIE A3bIKM IPOIPAMMHUPOBAHUA VISl  HAMCAHUS
IIPOTPaMMHOT0 KOJa;

e Y6 ucnonp30BaTh BO3MOKHOCTH HMEIOLIEHCS TEXHUUECKOW W/UiH
IIPOTPAMMHOM apXUTEKTYPBI;

HMeTh MPAKTUHYECKUH ONbIT:

e [I1 cocraBneHus (popManu30BaHHBIX ONHUCAHUMN PEIIECHUN MOCTaBJIEHHBIX
3aJ1a4 BCOOTBETCTBUHU C TPEOOBAHUSAMU TEXHUYECKOIO 3aJaHUS WU IPYTUX
IIPUHATHIX B OPraHU3aLMY HOPMATUBHBIX JIOKYMEHTOB;

e [II2 pa3paboTKu adrOpuTMOB pEIIEHUS IOCTaBICHHBIX 3a7ad B
COOTBETCTBHH C TpPEeOOBAHHUSIMH TEXHUYECKOTO 3aJaHMsl WIA JIPYTHX
MIPUHATHIX B OPTaHU3allMY HOPMATUBHBIX TOKYMEHTOB;

e I3 npuBeneHuss HaUMEHOBAHHWI TMEPEMEHHBIX, (QYHKIUN, KIACCOB,
CTPYKTYp JaHHBIX MU (paillIoB B COOTBETCTBUE C YCTAHOBJICHHBIMHM B
OpraHu3aluy TpeOOBaHUSIMU;

o II4  wHacTpoiiku © OOHOBIIEHHS  YCTAHOBJICHHOTO MPHUKIAJTHOTO
IPOrpaMMHOT0 OOecTeueHus;

B pesynbTare ocBoeHus qucuuminHel popmupyrorces oomue (OK) u npodeccronanbHbie
(ITK) koMneTeHIIUH.

Kon HaumeHnoBanue pe3yjibTaTta 00y4eHHs
K 2.1. | [IpoexTupoBath, pa3padaThIBaTh U OTJIAXKUBATH IPOTPAMMHBIN KO MOTyJICH
YIOPaBISIOUIUX TPOrPAMM.
[IK 2.2. | BrnageTs MeTO1aMi KOMaHJAHOU pa3pabOTKH MPOTPAMMHBIX MPOIYKTOB.
[IK 2.3. | BBINONHATS HHTETPALIMIO MOAYJIEH B YIIPABISIONLYIO IPOTPaMMYy .
IIK 2.4. | TectupoBath 1 Bepu(PHUIIMPOBATH BBITTYCKU YIPABJISIONIUX TPOTPAMM.
IIK 2.5. | BoIONHATE YCTaHOBKY M OOHOBJIEHHE BEPCUH YIPABIIAIOIIMX ITPOTrpamMM (¢
Y4eTOM MHUTPALUU — IPH HEOOXOIUMOCTH).
OK 01 | Beibupats criocoOsI pereHus 3aaa4 npohecCHoOHATBHON JeATeTbHOCTUIIPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 | Mcnonbs30BaTh COBPEMEHHBIE CPEACTBA MTOKMCKA, aHAIN3a U UHTEpPIIpeTalUUUH(OpMALIUY, U
UH(OPMALIMOHHBIE TEXHOJOTHH JUIsl BBINOJIHEHHS 3a/1a4 TPO(ECCUOHAIbHON 1€ TEIbHOCTH.
OK 03 | IlnanupoBath U peann30BbIBaTh COOCTBEHHOE MTPO(ECCUOHATBHOE U JINYHOCTHOE
pa3BUTHE, MIPEAIPUHUMATEIBCKYIO IEATEILHOCTh B MPOGECCUOHATILHOM cdepe, UCIoIb30BaTh
3HaHHUA 10 (PMHAHCOBOW I'PAMOTHOCTH B Pa3IMUHbIX )KM3HEHHBIX CUTYyaIIHsIX.
OK 04 | DddexTrBHO B3aUMOIENCTBOBATH M pabOTAaTh B KOJJIEKTUBE W KOMAHJIE.
OK 05 | OcymecTBiTh YCTHYHO M NUCbMEHHYIO KOMMYHMKAIIMI0 Ha TOCYJAapCTBEHHOM S3BIKE
Poccuiickoii @enepaiiuul ¢ yueToM 0cOOEHHOCTEH COIMAIBFHOTO U KYJIbTYPHOI'O KOHTEKCTA.
OK 06 | ITposBASTh Tpa’KAAHCKO-MATPUOTUYECKYIO TO3UIUIO, JEMOHCTPUPOBATH OCO3HAHHOE

MOBCACHUC HAa OCHOBC TPAAWIIMOHHBIX O6III€LI€J'IOB€LI€CKI/IX HeHHOCTef/'I, B TOM 4YHCJIE C
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Y4€TOM TapMOHH3allUMK MCKHAIMUOHAIIBHBIX MW MCKPCIUTHO3HBIX OTHOMGHHﬁ,
IMPUMCHATH CTAHAAPTLI aHTUKOPPYIIIIHOHHOI'O ITIOBCACHUS].

OK 07 | CopelicTBOBaTh COXPAaHEHHUIO OKpPYXAIOIIEH Cpenbl, PecypcocOepereHUIo, NPUMEHSITh
3HaHUS 00 H3MEHEHMM KJIMMara, MPUHLUIBI OepexJMBOTO IMPOU3BOACTBA, 3((eKTUBHO
JICCTBOBATh B YPE3BbIYANHBIX CUTYALHSIX.

OK 08 | HMcnonb3oBaTh cpeacTBa (GU3NYECKON KyJIbTYpPbI JJISl COXPAHEHUS U YKPEIUICHUS 310pOBbs B
npouecce NpoeCcCUOHATBLHOW JIEATENbHOCTH U MOJJEpKaHUS HEOoOXOJUMOro YPOBHS
($U3UUECKO MOArOTOBJICHHOCTH.

OK 09 | Ilonp3oBaThcsi mpohecCHOHATBHOM OKyMEHTaluel Ha TOCYJapCTBEHHOM M MHOCTPaHHOM
A3BIKAX.

1.3. Kotn4yecTBo yacoB Ha ocBoeHue nporpammbl M/IK:

MakcumanbHas yueOHasi Harpy3ka - 46 4acoB, B TOM YHUCJIE:
O0s3areabpHas yacTb — 46 4acoB;

BapuaTtuBnas yacts - 0 4acos.

O0bEM npakTHUUECKOM MOATOTOBKH - 44 yaca.

2. CTPYKTYPA U COAEP)KAHUE MK
2.1 O6bem MJIK u Buabl yueOHOI padoThI

Bup yueOHoii padoThI Oo0bem B ToM 4uciae B
4acoB dbopme
NMPaKTHYeCKOH
MOJATOTOBKH
O0bem padoThl 00y4arOIIUXCS B AKaAeMHYECKHXYAcax 46 46
(Bcero)
O0beM padoThHl 00y4aOIIUXCS BO B3aMMOAeCTBHNC 44 44
npemnojaasareseM (Bcero)
B TOM YHUCIJIC:
Jlex1IMOHHEBIE 3aHATUSA 16 16
JlaGopaTopHbie paboThI 28 28
CamocrosiTesibHasi  padora oOyuyamomerocs (Bcero) ¢ 2 2
000CHOBaHMEM pacyeTa BpeMeHH, 3aTPAYUBAEMOro Ha ee
BBINOJTHEHHE
B ToMm uncine:
MOATOTOBKA K JTAOOpaTOPHBIM paboTam 2 2
Koncyabrauuu
Hrorosas arrecrauus B popme
6 ceMecTp - 3aueT C OLICHKOM




2.2TemaTtnyecknii mian u coaep:xkanne MK

HaumeHoBaHuUe pa3aeioB U Copep:xanue yuefHOro MaTepuaJa, O6bem yacoB ®opmupyemnie
TeM NMpPaKTHYeCKHe 3aHATHs, CAMOCTOsITeJIbHasi padoTa 00y4yarommxcs 3HAHUA U

yMeHHs,

NMPaKTHYeCKHit

onbIT, OK, IIK

1 2 3 4
Copeprxanue y4e0HOr0o MaTepuaa:
Tema 1.1. 1 .ITpuHIMIBI TOCTPOEHUS IIPOTPaMM U1 MUKPOKOHTpOIIepoB. CpesicTBa IMTPOrpaMMHUPOBAHNUS U OTIIAIKH.

OcobGennocTu 2.IIpaBuya cOCTaBJICHUS AITOPUTMOB. THITBI aIrOpUTMOB. JlnarpaMMbl COCTOSIHUH. 2 OK 01- OK 09
NMpPOrpaMMHpOBaHUSA 3. Koneunslit aBTomar. .OcoOEHHOCTH CHHTaKcHca sl iporpamMm Ha MK 2 [IK2.1-2.5
MHKPOKOHTPOJLIIEPOB TemaTHKa J1a00pPaTOPHBIX 3aHATHIA: 31- 36
STM32 i aHajioros 1. JIabopatopHast pabota Ne 1.CocraBiieHHe IPOCTEHIIETO aIrOpUTMa NPOrpaMMBl AJist cucTeMbl Ha ocHoBe MK. 2 Y1-¥6

2. Jlabopatopuas pabota Ne 2. CocraBienue rpada KOHEIHOTO aBTOMATa CIIOKHOTO allTOPUTMa TSI CHCTEMBI Ha 2 I1-T14
ocHose MK.
3. Jlabopatopnas pabota Ne 3. CocraBieHue TaOIHIIbI KOHCYHOTO aBTOMATA CJIOKHOTO AJIFOPUTMA TSI CUCTEMBI 4
Ha ocHoBe MK.
CamocTosiTe1bHasi padoTa 00y4aKOIINXCH:
Pabora ¢ KOHCIIEKTOM JIEKIIUIA.
Copepikanue yueGHOro MaTepHaJa:
Tema 1.2. 1. BeicokoypoBHeBbie OnbdnmoTexkn HAL. CuHTakcuc u mabIoHBI IPOTrpaMM B IPOTPaMMHBIX MoyJiei. CTpyKTypa
MonyabHoe mpoekta. Cpena mporpamMmmupoBanns CubelDE wmu anamory.
NporpaMMHpoOBaHHE 2. [Mamare MK. Pabota ¢ moxyiiem MK B mporpamme. ANTOpUTMBL, CHHTaKCHC U MAOIOHBI IPOTPaMM 1 2
MHKPOKOHTPOJLJICPOB mporpaMMHBIX Moayieit. [logcuctema BBona/BeiBoga MK. Pabota ¢ momymem MK B mporpamme. ANTOpUTMEL,
STM32 niu aHaJI0r0B CHHTaKCUC ¥ Ia0JIOHBI IPOrPAMM M MPOIPAMMHBIX MOIYJIEH.
3.ITocnemoBarenbubie uHTEpdeiickt MK. Pabora ¢ momyinem MK B riporpaMme. AJrOpUTMBI, CHHTAKCUC MINA0I0HBI
[IPOrpaMM U IPOIPAMMHBIX MOJYJIEH. 2
4. Cucrema npepsiBanuii MK. Pabota ¢ moaynem MK B nporpamme. Taiimepst cuetunku MK. Moayns DMA.
5. Cunxponnsie nHTepdeiicel MK. Pexumbl norpednenns MK. Pabota ¢ BHemHeit namsithio B MK. Pabora ¢ OK 01- OK 09
Moaynem MK B iporpamme. AJIrOpUTMBI, CAHTAKCHC M IIA0JIOHBI IPOTPaMM M IPOTPaMMHBIX MOJIYJICH. 2 [IK2.1-2.5
6. ALIII/ITAIT MK. USB B MK. BricokoypoBHueBbie ctekn B MK. Pa6ora ¢ mogynem MK B mporpamme. 2 31-36
AJITOPUTMBI, CHHTAKCHUC U IIA0JIOHBI TPOTPAMM U ITPOTrPaMMHBIX MOYJIEH. y1-¥6
TemaTnka JJa00opaTOPHBIX 3aHATHIA: I11-114
1. JlabopartopHnas padota Ne 2. Pabora ¢ mamsreio MK Ha BeicokoypoBHEBOM s3bike (C/C++). Tunossle 4
ITOPUTMBI U TPOTrPaMMHBIE MOJTYJIH
2. JlaboparopHas padora Ne 3. PaGoTa ¢ moacucremMoii BBosa/BeiBoia MK Ha BeiIcOKOypoBHEBOM si3bike (C/C++). 4
TuroBbIe aIropUTMBI M IPOrpaMMHBIE MOIYIIH
3. JlabopatopHas pabota Ne 4. PaGota ¢ nocienoBarensHbM HHTEpdeiicom MK Ha BHICOKOYpOBHEBOM 4

s361Kke(C/C++). TUNIOBBIC AITOPUTMBI M TPOTPAMMHBIC MOIYIIH




4. JlaboparopHas pabora Ne 5. PaGota ¢ cuctemoii mpepsiBanuii MK Ha BeicOKOypoBHEBOM si3bike (C/C++). 4
TunoBsle AITOPUTMBI U IPOTPAMMHBIE MOJTYJTH
5. JlabopatopHas pabota Ne 6. Pabora c Taiimepamu cueruynkamu MK Ha BeicokoypoBHEBOM si3bike (C/CH+). 4
TunoBble AJITOPUTMBI U IPOTPAMMHbBIE MOJYJIH
CamocrosiTe1bHasi padoTa 00y4aloImmxes:
[MoaroToBka K mMpakTUYECKO padoTe.
PaboTa ¢ KOHCIICKTOM JICKITHIA.
Tema 1.3. Coaep:xkanue yue0OHOro MaTepuaJia:
ABTOMAaTH3aIHUA NMpoueccoB | 1. OCHOBBI MOCTPOCHHSI CHCTEM yrpaBiieHus. [[pUHIUIBI U 3aKOHbI yripaBiaeHus. OOpaTHbIC CBSI3H.
Ha OCHOBE CUCTEM C 2. OcCHOBBI CO3JJaHUS AJITOPUTMOB M MPOTPaMM JIJIsl B3aMoielcTBHs cucTeM Ha ocHoBe MK ¢ monb3oBareneM. 2
MUKPOKOHTPoIepaMuSTM32( 3. OcuoBsl cosnanus ANTOPUTMOB U IPOTPaMM Ul B3aUMOJEHCTBUSA cucTeM Ha ocHoBe MK ¢ BHEIIHUM MHUPOM Ha OK 01- OK 09
HWJIK aHAJIOT0B OCHOBE HU3KOYPOBHEBBIX U BBICOKOYPOBHEBBIX CEHCOPOB MK 2.1-2.5
4. OcCHOBBI CO3/1aHHS AITOPUTMOB U IPOrpaMM JJIsl B3aUMOAEUCTBUA cucTeM Ha ocHoBe MK 1o 2 31-36
TEJICKOMMYHHMKAIHOHHBIM CETSMH C JPYTUMHU BBIYMCIMTEIBHBIMA CHCTEMAMHU V1-Y6
CamocTosiTeJibHasi padoTa 00yYalOIMIUXCA: I1-114
[MoxroToBka kK mpakTHIECKOil padoTe 2
Pabora ¢ KOHCIIEKTOM JIEKIIHIA.
Bcero: 46




3.1.

3. YCJIOBUA PEAVIMBALIMUA MJIK

TpeGoBaHUA K MUHUMAJIbHOMY MAaTEPHATbHO-TEXHUYECKOMY

o0ecreYeHnIo

Peanmmzanuss M/IK.02.02 Ilpozpammuposanue MukpokKoHmpoaiepog TpeoOyeT
HaJIU4Msl Y4eOHBIX ayauTopuid u nadoparopuil «IIpukiiagHoro nporpaMMHpOBaHUSD,
«IIpoexTupoBanusi HU(POBBIX CUCTEM.

O6opynoBanue y4yeOHOro KaOWHETa: TMOCAJOYHbIE MeECTa IO KOJUYECTBY
oOyuaromuxcs 1 pabouee MECTO IpernoaaBaTess.

VYyeOno-naboparopuoe  obopynoBanue  nabopatopun  «IIpoexktupoBanue
HU(POBBIX YCTPOUCTBY:

aBTOMaTU3UPOBAaHHOE paboyee MeCTO IMpenoaaBaTelis (MpoUeccop HE HUKE
15, onepaTuBHasl aMsITh 00beMoM He MeHee 32 I'0 wnm ananoru, HDD He
Menee 1 TO, MOHUTOP C TMAaroHabl0 HE MeHee 21°) ¢ JOCTYIIOM B UHTEPHET
U IOpOorpaMMHBIM obOecrieueHueM oOmero #u mnpoecCUOHAIBLHOTO
Ha3Ha4yeHMs (CpeAcTBa NPOEKTUPOBAHHUA M MOJEIMPOBAHUS LU(DPOBBIX
CHUCTEM, CpEeJICTBA Pa3pabOTKH NMEYATHBIX MJIAT HU(PPOBBIXCUCTEM);
aBTOMAaTU3UPOBaHHbIE paboune Mecta oOydarommxcs (IIpoLeccop He HUXKE
15, omepaTuBHasg MmaMmsATh oO0beMOM He MeHee 16 I'0 wim anamoru) c
IPOrpaMMHBIM 0OecriedeHHEeM 00ILEero U Npo(hecCHOHAIbHOIO Ha3HAYCHUS
(cpencTBa MPOEKTUPOBAHUS U MOJIETUPOBAHUS HU(PPOBBIX CUCTEM, CPEICTBA
pa3pabOTKH MEYATHBIX IJIAT HU(POBBIXCUCTEM);

KOMIUIEKT TMPOEKIUOHHOTO 00OpyAOBaHHs (MHTEpAaKTUBHAs JIOCKa B
KOMIUIEKTE C IPOEKTOPOM HJIM MYJbTUMEAUNHBII POEKTOP C SKPAHOM);
nporpaMMHOe oOecliedeHHe Uid pacueTa U IPOEKTUPOBAHUA HUDPOBBIX
AIIEKTPOHHBIX CXEM U KOHCTPYUPOBAHUS MEYATHBIX ILIAT.

TexHuuecKue cpecTBa 00yUYEHUs:

y4eOHbII MUKPOIPOLECCOPHBINA KOMILJIEKT;

nasyIbHasi CTAHLIMS;

MYJIbTUMETDP;

KOMIUIEKTbl WHCTPYMEHTOB JUIsl BBIIOJIHEHUS JJICKTPOMOHTAXHBIX U
cOOpOUYHBIX padOT KOMIbIOTEPHI4

IIPUHTEP, IUIOTTEP, CKAHEP,MYJIbTUMEUNHBIN IIPOEKTOP, dJKPaH.

3.2. IlepeyeHb HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB, OCHOBHOI H

JAOMOJIHUTEIbHOI yueOHOil JIuTepaTypbl, HeOOXOAUMOM JIS 0OCBOEHU S

1.

MEKAUCHUIVIMHAPHOTO Kypca.

a) Hopmamueno-npaeoevie akmol:

[Tpukaz Ne 413 Munobpuayku Poccun ot 17.05.2012 r «O06 yTBepx aeHUH

dbeneparTbHOrO TOCYIapCTBEHHOTO O0pPa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIIero
00pa3oBaHUSN.
2. IIpuka3 Ne 362 MunucrtepctBa npocseiieHusa Poccuiickoit @enepanuu ot 25



Mas 2022 1. «O06 yTBepxkaeHUH (PeaepallbHOr0 rocyaapCTBEHHOI0 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero mnpodeccuoHalbHOro obpaszoBaHus 1o crenuanbHocTH 09.02.01
KoMIibroTepHbIE€ CUCTEMBI U KOMILIEKCHD».

3. IIpuka3z Munucrepctsa npocsemenus Poccniickon @enepannn «O BHECEHNH
U3MEHEHUH B (eiepaibHble FrOCyJapCTBEHHBIE 00pa30BaTE/IbHbIE CTAHAAPTHI CPEAHETO
npodeccruonanbHoro oopazosanusi» ot 17 nexadps 2020 r. Ne 747

0) OcHoBHbIE UCMOUHUKU:

1. BszoBuk, H. A. [IporpammupoBanue Ha Java : yue6Hoe nocobue qist CITO
/ H. A. BsizoBuk. — Caparos : [IpodobpazoBanne, 2019. — 604 c. — ISBN 978-5- 4488-
0365-9. — TekcT : 2NMeKTPOHHBIN // DNEKTPOHHBIN pecypc mudpPOBOK 00pa30BaTEIHLHOM
cpenbl CITIO PROFo6pa3oBanmue : [caiit]. — URL: https://profspo.ru/books/86206 (mata
oOpamenus:: 22.12.2021).

2. I'ypos, B. B. Mukponpoueccopusie cucremsl : yueOHuk / B.B. I'ypoB. —
Mocksa : UHOPA-M, 2022. — 336 c. + lon. Mmatepuansl [ DNEKTPOHHBIN pecypc]|. —
(Cpennee npodeccuonaibHoe oOpaszoBaHue). - ISBN 978-5-16-015323-0. - Tekct :
anexktpoHHbIi. - URL: https://znanium.com/catalog/product/1843024 (nata oOpatieHus:
09.12.2021). — Pexxum mocTyna: 1mo moAMUCKeE.

3. Ornesa, M. B. IIporpammupoBanue Ha si3bike C++: MpakTUYECKUNA KypC :
ydeOHoe mocobue isi cpeaHero npodeccronansHoro oopaszosanus / M. B. Oruesa, E.
B. Kynpuna. — Mocksa : U3natensctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccuonanshoe
obpazoBanue). — ISBN 978-5-534-05780-5. — Tekct : OIeKTpOHHBIA //
O6pa3zoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/473118.

4. Coxonoga, B. B. PazpaboTka MOOMIBHBIX TPUIIOKEHUH : yuyeOHOe mocolOue
s cpeanero npodeccuoHanbHoro obpazoBanus / B. B. CokomoBa. — Mocksa :
N3patensctBo FOpaiit, 2019. — 175 c. — (IIpodeccuonansuoe oopazoanue). — [SBN
978-5-534-10680-0. — TekcT : anmekTpoHHbIN // OOpa3oBaTenbHas mwiargopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/431172 (nata oOpamienus: 22.12.2021).

5. Cwmupnos, 1O. A. Texnuyeckue cpeacTBa aBTOMATU3allMU U YIIPABIICHHUS :
yuebHoe nocobue s cno / 0. A. CmupnoB. — Cankr-IletepOypr : Jlanb, 2021. —
456 c. — ISBN 978-5-8114-6712-9. — Texkcrt : aneKTpoHHBIN // JIaHb : 3JIEKTPOHHO-

oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/151692 — Pexum
J0CTyMa: JJIsl aBTOPU3. MTOJI30BATENCH.
6. benyruna, C. B. Pa3paboTka mnporpaMMHBIX MOAyJied TPOrpaMMHOTO

o0ecrniedeHus 151 KOMIIBIOTEpHBIX cucTeM. [Ipukinannoe mporpaMMupoBaHue : yueOHoe
nocobue mis cnio / C. B. benyruna. — 3-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022.
— 312 c. — ISBN 978-5-8114-9817-8. — Tekct : anmekTpoHHbIil // JIaHb :351€KTpOHHO-
oubnmuoteunas cuctema. — URL: https://e.lanbook.com/book/200390 (mata obpamieHus:
18.07.2022). — Pexkxum goctymna: ajis aBTOpU3. MOJIb30BaATEIECH.

7. 3yokoBa, T. M. TexHonorus pa3pabOTKU TPOTPaMMHOTO OOECIeUEHUs :
yueOHoe nocobue s cno / T. M. 3yokoBa. — 2-e uza., crep. — Cankrt-IlerepOypr :
Jlans, 2022. — 252 c. — ISBN 978-5-8114-9556-6. — TekcT : anexTpoHHbli // JlaHs :



ANEeKTPOHHO-OnbOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/200462. —
Pesxum mocTyna: uist aBTOpU3. MOJIb30BaTENICH.

8) /lononnumensvHvle UCHOYHUKU:

1. Kommccapos, FO. A. O6miast 37eKTpOoTeXHUKA U JIEKTPOHUKA : yueOHuK / FO.A.
Komuccapos, I''1. badokun, I1.J]. Capkucosa ; nox pea. I1./]. Capkucoa. — 2-¢ u3n.,
uctp. u gon. — Mocksa : UHOPA-M, 2022. — 479 c. — (Beicmee oOpa3zoBaHue:
bakanaspuar). — DOI 10.12737/13474. - ISBN 978-5-16-010416-4. - Tekcr
anexktpoHHbId. - URL: https://znanium.com/catalog/product/1853549 (nara o6patieHus:
09.12.2021). — Pexxum mocTyna: 1o MoAMUCKe.

3.3 IlepevyeHb MpOrpaMMHOIo odecneveHusi, NpoeccuoOHAJIbHBIX 0a3
AAHHBIX, HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM PecypcoB HH(POPMAIIMOHHO-
TeJIEKOMMYHHKANIMOHHOI ceTH « UHTepHeT», HEOOXOAUMBIX /1JIs1 OCBOEHHS
MEKIUCHUTLTHHAPHOIO Kypca
HNuTepHeT-pecypcesbi:
1 http://pcbfab.ru— YueGHO-1eMOHCTPAIIMOHHBIN KOMIUIEKC «JIEKTPOHHBIE
TEXHOJIOT UM
2 http://pcbfab.ru/index.php?name=pcbfab—Y4e6H0-1eMOHCTpaITMOHHBII
KOMIUTEKC « DJIEKTPOHHBIC TEXHOIOT T
OTtedecTBEHHBIC CIIEITMATM3UPOBAHHBIC JKYPHAIBL:
1 http://www.prochip.ru— «CoBpeMeHHas 2IEKTPOHUKAY,
2 http://www.pribor.ru— «TeXHOTOTHH B 3JIEKTPOHHOUN MPOMBIIIIEHHOCTHY,3
http://www.petrointrade.ru— «KoOMIOHEHTHI M TEXHOJIOTHHY,
4 http://www.elektronics.ru— «9nektponuka. Hayka. Texnonorus. buznecy.

3.4. Oco0eHHOCTH peaJn3auuy JUCHUIINHBI JIJI51 00Y4AIOIIMXCS U3 YMCJIA
HHBAJIMI0B M JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3I0POBbSI
[Ipy o00yueHunm JUIl C  OrpaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBBS,
MpeayCMaTpUBACTC WHANBU Ty JIbHBIN TpaduK 00ydeHHUs.

NHBanuapl U IuLa C OrPAaHUYEHHBIMU BO3MOXHOCTSMH 3/10POBbSI 00E€CIICYEHBI
MeYaTHBIMA W DJIEKTPOHHBIMH  00pa3oBaTelbHBIMU ~ pecypcamMu B (opmax,
aJanTUPOBAHHBIX K OTPAHUYECHUSIM UX 3/I0POBBSI.

JUis  ocylecTBIEHUSI MNPOUEAYpP TEKYLIEro KOHTPOJS YCIEBAEMOCTU H
MPOMEXKYTOUHON aTTeCTallud OOY4YarolIUXCsl CO3Aat0Tcsi (DOHJbI OLICHOYHBIX CPEJCTB,
aJanTHPOBAHHbBIC JJIS MHBAJIKMIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbBS
U TO3BOJSIONIME OIEHUTHh JOCTH)KEHHE WMHU 3allJJaHUPOBAHHBIX B OCHOBHOM
o0pa3oBaTenbHON MporpaMMme pe3yJbTaToB OOy4eHHUs U YpOBEHb CPOPMUPOBAHHOCTH
BCEX KOMIIETEHIMH, 3asBIICHHBIX B 00pa30BaTEIbHOMN MTporpamMmme.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
MEXINCHUIIVIMHAPHOI'O KYPCA

KoHTponib ¥ oOLEHKa pe3yJbTaTOB OCBOCHHUS MEXAUCIUIUIMHAPHOIO Kypca
OCYUIECTBJISIETCSl MPENoJaBaTeieM B IpOLEcce MPOBEACHUS ayIUTOPHBIX 3aHATHH, a
TaK)K€ BBITTOJIHEHHS 00YUYalOIIUMHKCS CAaMOCTOSTEIbHON padOTHI.

OneHka KayecTBa OCBOCHHUSI MMPOTPaMMbl MEKIUCIUIUIMHAPHOTO Kypca BKIKOYAET
TEKYIIH KOHTPOJIb YCIEBAEMOCTH, IMPOMEXKYTOUHYIO aTTECTAllMI0 IO pPe3ybTaTaMm
OCBOEHHMSI MEXKJIUCLUILIMHAPHOIO Kypca.

Pe3yabTathl 00y4yeHus DopMBbI 1 METObI KOHTPOJISI U
(ocnoe}mue YMEHUs, YCBOCHHbBIC 3H3HI/lﬂ) OLICHKHU PE3yJ/IbTaTOB Oﬁy‘lel{l/lﬂ
B pe3yabTaTe 0CBOEHUA NTMCHUIIMHBI 00y4alouIuiics 10J15KeH YMeTh:
¢ V1 ucnonap30BaTh METOABI U MPUEMBI (hopManu3anuu - HabJt01eHue u OIICHKA
3azay; pe3ynbTaToB  paboTBl B XOJe
® V2 ucnonap30BaTh METOABI U IMPUEMBI AITOPUTMU3ALUN BBIITOJTHCHU TPAKTHYCCKOM
MOCTaBJIECHHBIX 3a/1a4; paboThI;
¢ V3 ucnoiab30BaTh [IPOrpaMMHBIE  NPOAYKTBl I | ~ HaOIII0ICHHE u OILICHKa
rpaguIecKOro OTOOPAKEHHS AITOPUTMOB; pe3yabTaToB  paboTel B XOZe
¢ Y4 npuMeHsTh CTaHIapTHBIE AJITOPUTMBI B | BPIIOJIHECHUA 11ab0paTOPHOM
COOTBETCTBYIOIIUX O0JIACTSX; paboThI;
¢ V5 IpUMEHATH BLIOPAHHBIE A3BIKU IPOrPAMMHUPOBAHHS } TpoOBEpKa pe3ypTaToB
71 HATIMCAHKS TPOTPAMMHOIO KOJIa; CaMOCTOATEIPHON paboThI
*V6 WCIIOJIb30BaTh  BO3MOXHOCTH nmeromeiicss | CTYACHTE;

TEXHUYECKOMN U/UITU MPOTpaMMHON apXUTEKTYPHI - HPOMEAKYTOTHAA aTTCCTALMA.

B pe3yabTaTe 0CBOCHUA TUCIHUIIIUHBI oﬁyqamumiflm JOJI2KCH 3HATh:

31 wMeroabl M mnpuemsl (opMaIM3ALUU U - YCTHBIN U IUCbMEHHBIN OMPOC;
QJITOPUTMU3ALUY 33]1a4; - BBICTYIUIGHUE C JOKJIAJaMH H
32 s3pIKM OpMATTH3AITIT (GyHKIIMOHATBHBIX COOOLIEHUAMU;
cneruuKanmii; - MpoOBEpKa pe3yIbTaTOB
33 HoTauuu M [pOrpaMMHbIE NPOLYKTHl Jyist | CAMOCTOATEILHOM paboThI
rpaguIecKOro OTOOPaKEHHS AITOPUTMOB; CTy/ACHTA,

34 anropuTMBl pEINEHMS THIOBBIX 3agad, oOnacTu u | - MTPOMEKYTOTHAA aTTCCTALMA.
CHOCOOBI UX IPUMEHEHHUS;

¢35 cuHTakcHc BBIOPAaHHOTO S3BIKA MPOTPAMMHUPOBAHUS,
0COOCHHOCTH MPOrPaMMHUPOBAHHUS HA ITOM SI3bIKE

36 MeETOAOJIOTHU pa3pabOTKH  MPOrPaMMHOTO
o0ecCIeYCHHS;

B pesyabTaTe ocBOeHUSI Y4eOHOI IMCUMILUINHBI 00YYAIOMIUIICA 0/IKeH MMeTh NPAKTUYeCKHIl ONbIT:

oII1 cocraBieHuss (popMaIU30BaHHBIX ONMUCAHWN PEIICHHH | - HaOJII0IeHIE u OLCHKa
[OCTABJIEHHBIX 33/1a4 B COOTBETCTBUM C TpeOoBaHusMu T3 | pe3ylbTaToB  pabOTBl B XOJE
WIH JPYTMX TPUHATBIX B OPTraHW3allid HOPMATHBHBIX | BBIIOJHEHUS  MPAKTUYECKOU u

JIOKyMEHTOB; nabopaTtopHOt paboT;
e [12 pa3paboTku anropuTMOB PEIICHUS TTOCTABJICHHBIX 3a7a4 | - BBICTYIICHHE C JOKIaJaMH U
B COOTBETCTBUHM C TpeOOBaHUAMU T3 MM IPyruxX NPUHATHIX COOOIIEHUSMY;
B OpTraHNU3allid HOPMATHUBHBIX JOKYMCHTOB, - IIpoBEpPKa pe3yIbTaToOB
II3 npuBeeHNS HAMMEHOBAHMH TIEPEMEHHEIX, (YHKIMI, | CAMOCTOATENBHOMH paboThI
KJIACCOB, CTPYKTYp AAaHHBIX U (paiiioB B cooTBeTcTBUE ¢ | CTY/ICHTA,
YCTaHOBJIEHHBIMU B OpraHU3allui TPEOOBAHUIMU; - IIPOMCXKYTOHAA aTTCCTALINA.

o[l4 HacTpoiiku W  OOHOBJICHHMsSI  yYCTaHOBJICHHOTO
MIPHUKJIATHOTO MPOTPAMMHOT0 00eCIICUCHHS,
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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBbI
MEXKAUCHUIINIMHAPHOI'O KYPCA

MJIK02.03 Pazpabomka npukiaoHvlX RPUI0HCeHUTL

1.1. MecT0 UCHMIVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHAJIbHOI
00pa3oBaTeIbHOI POrPaMMBbI:

MexnucuumnuHapasii  kypc  MAK.02.03  Paszpadomka  npuxiaoHvix
RpuUoJCceHull SBIAECTCS 4YacThio mpodeccuoHanbHoro Moxyis I[IM02 mporpammsr
MOATOTOBKU CHEUATUCTOB cpeaHero 3seHa B cooTBeTcTBUU ¢ OI'OC no crennaibHOCTH
09.02.01 cucTeMbl 1 KOMIUIEKCHI B YaCTH OCBOCHHUSI OCHOBHOT'O BHJA JIESITEIBHOCTH -
MPOCKTUPOBAHKE YIIPABIISIIOLIUX IPOrpaMM KOMIIBIOTEPHBIX CUCTEM U KOMIJIEKCOB.

1.2. TpeGoBanus k pe3ysabtaram ocBoeHuss MJIK:

UreHne JeKIMI JOHKHO OCYIIECTBIATHCS B COOTBETCTBUM C paboueit
nporpammoit. Ilo kaxaoMy u3 pa3ienoB MPOYMTAHHOIO Marepuasa IenecooOpa3Ho
PUBECTH YIIPAKHEHUS W/WIIK 33]1a4M ¢ IPUMEPaMHU UX pelieHus. YacTh TeOpeTUyeCcKoro
MaTepuana JOJDKHA ObITh OTHECEHa Ha CAMOCTOSATEIbHYIO MPOPabOTKy CTyAECHTaMHU.
HcyepnpiBatoniyie CBEJEHUS O COJEPKaHUU TeM (pa3/esioB) JEKUMOHHBIX 3aHATUN
MO’KHO HaliTH B pEKOMEHAYEMBIX JJIsl U3YUEeHUS JUCIUILIMHBI yUeOHUKaX.

JlaGopaTtopHble M NpPaKTUYECKUE 3aHATHUA TPOBOJATCS B jaboparopuu. Ha
OPAaKTHYECKUX U JIaOpaTOpPHBIX 3aHATUSAX TIpyIna Aenurcs Ha mnoarpynmsl. K
BBITMIOJIHEHHUIO JIa0OpaTOPHOW pabOThl CTYAEHTHI JTOMYCKAIOTCS MPU HAIMYUU Yy HHUX
NOJITOTOBJIEHHBIX OJJAHKOB OTYETOB U IOCJE YCIEIIHOIO OTBETAa HAa BOMPOCHI, 3aJaHHbIC
IpernojaBareseM Mo COOTBETCTBYOIIEH TeMe. OTueTbl 0(hOPMILSIFOTCS MO MPUHATON B
CIIK ¢opme. Pabora cuuTaercss MOJTHOCTHIO BBIMOJHEHHOW TOCHE MPOBEIACHUS
HEOOXOJMMBIX 3KCHEPUMEHTAIbHBIX HCCIECJOBAaHUNH M 00paOOTKH pPE3ysbTaTOB
VCCIIEJOBAHUS.

Texkymuii KOHTPOJIb OCYIIECTBISETCA HA KOHTPOJIBHO - YUETHBIX 3aHATHSIX YCTHO
110 UHAUBUIYAJIBHBIM BOIIPOCAM WJIM TUCbMEHHO. C 1eNIbI0 OBJIaICHNS YKA3aHHBIMBUIOM
npo(eCCUOHATIBHON  JI€ATENBHOCTH W COOTBETCTBYIOIIMMM  NPOPECCHOHATBHBIMU
KOMIETEHIUSIMU O0yUarOLUICS B X0JI€ OCBOCHHUS MNPOPECCUOHATBHOIO MOYJIS IOJIKEH:

3HATH:

e 31 MeToIbl, MPUEMBI U SA3BIKH (POpMANIM3ALUU U aITOPUTMH3AIIH 33/1a4;

e 32HOTalMM W NMPOTrpaMMHBIE MPOAYKTHI Ui TpaduIecKoro OTOOpaKeHUs
aJIrOPUTMOB;

e 33 ayropuTMBI pelIeHNs TUIOBBIX 3a7a4, 00JaCTH ¥ CIOCOOBI UX IPUMEHEHNS;

e 34 cuHTaKcUC BBIOPAHHOIO S3bIKA NPOrPAMMHPOBAHUS, OCOOEHHOCTH
IPOrpaMMHUPOBAHMS Ha 3TOM $3bIKE, CTAHJIAPTHBIE OWOIMOTEKH S3bIKa
IIPOrpaMMUPOBAHU,

e 35 MeTonos10rUK pa3pabOTKH MPOrPaMMHOI0 OOECTIEUEHUS;



® 36 KOMIIOHEHTHI IPOTPAMMHO-TEXHHUYECKUX APXUTEKTYpP, CYILIECTBYIOLINE

MPWIOKEHUS U HHTEp(eiichl B3aUMOJICHCTBUS C HUMU;

37 HHCTpYMCHTapI/Iﬁ A CO3AaHNA W aKTyaJIn3aluid HCXOIHBLIX TCKCTOB

IpOrpamm;
38 MeTo1bl NOBBIIEHUSI YUTAEMOCTH IPOTPAMMHOTO KOJ1a;

39 HOpMAaTHBHBIE JOKYMEHTHI, OMpEAeIsomue TpeOOBaHUus K
0(pOPMIICHUIOTIPOTPAMMHOTO KOJ1a;

310 MeTO/IbI M MPUEMBI OTIAJKH MPOTrPAMMHOI0 KOJIa;

yMeTh:

¥Y1 ucnonp30BaTh METOABI ¥ IPUEMBI AITOPUTMHU3ZALIAN ITOCTABICHHBIX
3azay;

¥Y2 ucnonp3oBaTh NPOrpaMMHbBIE MPOIYKTHI AJIA FPapUUECcKOro
O0TOOPAKEHUSAITOPUTMOB;

Y3 npuMeHsTh CTaHAAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 00JIACTSX;
Y4 npuMeHsATh BEIOpAHHBIE SI3bIKUA IPOTPAMMUPOBAHUS )11 HAaUCAHUS
IIPOTPAMMHOTO KOJa;

YS npuMeHATs HHCTPYMEHTAPHUM JUIsl CO3JIaHMS M AKTyalau3aluu
HCXOJIHBIXTEKCTOB MPOIPaMM.

Y6 BBIABIATH OLIMOKH B IPOrPAMMHOM KOJIE;

Y7 npuMeHATh METOABI U IPUEMBI OTJIAJIKU TPOTPAMMHOTO KOAA;

HMETb IlpaKTI/I‘IeCKI/Iﬁ OIIBIT:

II1 pa3paboTkuM aNrOPUTMOB pELIEHUSA [OCTaBIEHHBIX 3a7ady B
COOTBETCTBUM C TPEOOBAHUSIMU TEXHUYECKOTO 3aJaHUS WU JPYrUX
MIPUHATHIX B OPTraHU3aLMM HOPMATUBHBIX JTOKYMEHTOB;

II2 co3nmaHusg NpPOrpaMMHOIO KOJa B COOTBETCTBUM C TEXHHYECKHM
3aJJaHueM (TOTOBBIMU CHIEHU(UKALIUAMU);

I3 onTumu3zanuM  OPOrpaMMHOrO  KoJa C  HCIOJIb30BAHHEM
CIIELIMAJIU3UPOBAHHBIX IIPOTPAMMHBIX CPEACTB;

14 npuBegeHuss HAMMEHOBAHWI MEPEMEHHBIX, (QYHKUUNA, KIaccoB,
CTPYKTYp HAHHBIX M (aillioB B COOTBETCTBUE C YCTAaHOBJICHHBIMH B
OpraHU3allMUTPEOOBAHUSIMU;

IIS crpykrypupoBanuss u (popmMaTUpOBaHUS HCXOAHOIO MPOTrPaAMMHOIO
KOJIa B COOTBETCTBUHU C YCTAaHOBJIEHHBIMH B OpraHU3alluu TPEOOBAHUAMU;
116 xOMMEHTHPOBAHUS U PA3METKHU IPOIPAMMHOTIO KOJIa B COOTBETCTBUU C
YCTaHOBJICHHBIMU B OpraHu3aluu TpeOOBaHUAMY;

B pesynbTrare ocBoeHus auciuiinHbl popmupyrorcs oomue (OK) u npodeccuonanbHbie
(TTK) xommneTeHIUH.

Kon HanmenoBanmue pe3yjbTara 00y4eHust
[IK 2.1.  [[IpoexkTupoBaTh, pa3padaThIBaTh U OTIAKUBATH IPOTPAMMHBIN KOJT MOTYJICH
YIIPABIISIOLIKUX TPOTPaMM.
[K 2.2. |Bmamets MeTOgaMH KOMaHAHOW pa3pabOTKH MPOTPAMMHBIX MPOIYKTOB.
[1K 2.3. | BpINOJIHATH MHTErPALMIO MOIYJIEH B YIIPABIIAIOUIYIO IPOTPAMMY.
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[1K 2.4.  [TectupoBaTh U BepUPUIUPOBATH BHIITYCKU YIPABISIOIINX IPOrpaMM.

[1K 2.5. |BbIMoaHATH YCTAHOBKY M OOHOBJICHHE BEPCUH YIPABJISIONIMX MPOTPaMM (C y4€TOM MHTpaIiy
pu He0OXOIUMOCTH).

OK 01 BriOupath criocoObl permreHust 3a1ad mpo(ecCHOHATBHON EATeIbHOCTH MPUMEHUTEIBLHO K|
[pa3’IMyYHbIM KOHTEKCTaM

OK 02 Vcnonbp30BaTh COBPEMEHHBIE CpEJICTBA MOMCKA, aHAIM3a U WHTEepHpeTanuy UHGopMaluy, u
MH(OPMALMOHHBIE TEXHOJIOTHH IS BHIIOJIHEHHS 3a/1a4 PO ECCHOHATbHON IEATEIbHOCTH.

OK 03 [T1aHupoBaTh M peaIM30BbIBATh COOCTBEHHOE NMPO(ECCHOHANBHOE M JMYHOCTHOE pa3BUTHE,
MpeANPUHIMATENBCKYIO JeSITETbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONB30BaTh 3HAHUS 110
(MHAHCOBOM I'PAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaAIUSIX.

OK 04 O PexTuBHO B3aUMOIEHCTBOBATh U Pa0OTATh B KOJIJIEKTUBE U KOMAH/IE.

OK 05 OcCylIecTBIATh YCTHYIH0 M THMCbMEHHYIO KOMMYHUKAIMI0 Ha TOCYAApCTBEHHOM S3BIKE
Poccuiickoit denepaiuu ¢ yueToM 0COOEHHOCTEH COIMATBHOTO U KYJIHTYPHOTO KOHTEKCTA.

OK 06 [IposBIATE  TpakJaHCKO-MATPUOTUYECKYIO  IO3ULMUIO, JIEMOHCTPUPOBATH  OCO3HAHHOE
[OBE/ICHNE HAa OCHOBE TPAJAMIIMOHHBIX O0IEYEeIOBEYECKUX LIEHHOCTEH, B TOM UHCJE CY4YETOM
rapMOHU3aLlMN MEKHALMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOLIEHUH, IPUMEHSTh CTaHAAPThI
QHTUKOPPYILIMOHHOTO MTOBEICHUS.

OK 07 ConelicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH Cpelibl, pecypcocOepexeHNI0, TPUMEHSTh 3HAHNUS]
00 M3MEHEHUH KJIMMaTa, MPUHILIMIIBI OEpexITMBOrO MPOU3BOACTBA,3(P(HEKTUBHO IEHCTBOBATH B
4Ype3BbIYAHBIX CUTYaLMSIX.

OK 08 lcnonb30BaTh cpeicTBa (pU3MUECKON KyJIbTYphl Ul COXPAHEHUS U YKpEIUICHHS 30POBbs B
nporecce MNPO(PEeCcCHOHANBHON JEATENTPHOCTH W TOJJIEP)KaHUS HEOOXOJMMOI0 YPOBHS
(bu3nyecKoil MOArOTOBICHHOCTH.

OK 09 [Tonp30BaTbcs NPOQECcCCHOHATBHON TOKYMEHTalMell Ha TOCYAapCTBEHHOM W MHOCTPAaHHOM

LMI3bIKAX.

1.3. KosinvecTBO 4acoB Ha ocBoeHMe mporpammbl MJIK:

MakcumainbHas yaeOHas Harpy3ka - 136 gacoB, B TOM 4HCIIE:
OOs3aTenbpHas yacTh — 136 yacos;

BapuaTtusnas yacts - 0 4yacos.

O0BEM mpaKTUIECKOM MTOATOTOBKY - 114 Jacos.

2. CTPYKTYPA U COAEP KAHUE M/IK
2.1 O6bem M/IK u BuabI yueOHOH padoThI

Buna yueOHoii padoThl Oo6bem B Tom umciie
4acoB B (popme
NMPaKTHYECKO
W MIOATOTOBKH
O6beM padoThl 00yYAIOIIMXCH B aKaJeMUYecKuX4acax 136 136
(Bcero)
O0beM padoThl 00y4aOIINXCS BO B3aMMOAEHCTBHIC 118 118

npenojgasaresieM (Bcero)

B TOM YHCJIC:

JIeKIIMOHHBIE 3aHATUS 50 50

JlaboparopHbie pabOThI 68 68




KypcoBoe npoexTupoBanue

CamocrositesqibHasi padora oOyuawmerocss (Bcero) ¢ 18 18
000CHOBaHMEM pacyeTa BpPEeMEHHU, 3aTPAYUBAEMOr0 Ha ee
BbINOJIHEHH e
B ToM uucne:
MOJIrOTOBKA K J1a00OpaTOpHBIM paboTam 6 6
MOATOTOBKA K UTOTOBOM aTTeCcTaluu 12 12

Hrorosas arrecrauus B popme
7 cemecTp - SK3aMEH




2.2TemaTrnuecknii mian u coaep:xkanne MJIK

HaumenoBanue Coaep:xanue yuedHOro MaTepuaJa, O6bem yacoB ®opmupyembie
pasaenoB NpaKTHYeCKHe 3aHATHs, CAMOCTOsITeJIbHas padoTa 00y4yarommxcs 3HAHUS U
" yYMeHus,
TeM NPaKTHYeCKHit
onbIT, OK, IIK
1 2 3 4
Paznen 1
Conep:kaHue y4eOHOro MaTepuaJa:
Tema 1.1 1. Houstue Mutepuera Bemer (IoT). TexHomoruu u TexHudyeckue xapakrepuctuku mpoekrtoB loT. Cdepsl 2
IIpuioxenns UnrepHera npumenenus: texHosoruii loT. Knaccudukanus no HaszHaueHuto, (QyHKIMOHaAJIbHBIE BO3MOXXHOCTH [0T] OK 01- OK 09
Belllell ¥ cpecTBa X npunoxeHuil. [IpunoxeHus A1 yIpaBieHHs yCTPOHCTBAMMU. K 2.1-TIK 2.5
paspaborku. 2. OcHOBBI pa3paboTku npuitokeHui. [IpuHIMIBI TOCTpOeHUs NpUIOKeHHH. TUIIMYHBIE CTPYKTYPBI U MOAYJIH 2 31-310
npunoxkennii. Cpensl pazpaboTku s MoOwinbHBIX mardpopMm u IIK. SI3pikm mporpamMMupoBaHus IUis| V1-y7
paspaborku npunokenuii. C++/C#/Java/Python. OcoGennoctu. [IpuMeHnMOCTb. JJOCTOMHCTBA M HEIOCTATKH. IT1-116
CamocTosiTesibHasi padoTa 00y4YaIOLIUXCH:
Pabota ¢ KOHCIIEKTOM JISKIIHH.
Tema 1.2. Conep:xanne yueOHOro MaTepuaJa:
Beenenne B 1. Beenenue B Java texHomorun. OcoOCHHOCTH sI3bIKa MporpaMmupoBanus Java. Omucanue Java TeXHOJIOTHH. 2
NpPOorpaMMHpPOBaHHe HA Hcnionp30BaHye HHTErPUPOBAHHOI Cpeibl pa3paboTky. BBeneHue B 361K NporpaMMupoBanus Java. SI36IKoBbIe
si3bike Java/Python. nekcembl Java. BBeneHne B cucTeMy THIOB si3bIKa Java. PaboTa ¢ IpUMHTHBHBIMA THITAMH M KOHCTaHTaMH. OK 01- OK 09
Omnepanmn s3p1ka Java. [IpeoOpa3oBaHye MPOCTHIX THIIOB. [IK 2.1-TIK 2.5
2. Metonsl u omepartopsl Java. Co3manuMe M BBI30B METOMIOB. Ileperpyska W METOABI ¢ HEPEMEHHBIM YHCIIOM 2 31-310
aprymenToB. Onepatop switch. ITuki for. beckoneunsii k. [ukn foreach. Bioxernsie muxiibl. [ukn while V1-y7
TemaTnka 1a00paTOPHBIX 3aHATHIA: I11-116
1. Jlabopatopnas pabota Ne 1. Cozganue yueOHOT0 MpoeKTa 1o MHANBHAYaIbHBIM 3aganusM. Omeparop SWITCH, 8
uukia FOR, ki WHILE B yueOHOM IPOGKTE.
CamocrosiTe/ibHAsi padoTa 00y4alommnXxcs:
[ToaroroBka k mpakTU4eckor pabdoTe. 1
PaboTa ¢ KOHCIIEKTOM JICKIIHIA.
Tema 1.3. Conep:xanme yueOHOro MaTepuasa:
OcHoBHBbIE 1. MaccuBbl: OTHOMEPHBIC, IByMEpHbIC. AJTbTepHATUBHBIN CHHTAKCUC O0BSIBIICHHSI MacCUBOB. [loy4eHue nHbl 2
KOHCTPYKIHH sI3bIKa Java. MaccuBa U 2JIEMEHTOB MacCHBa.
2. Mertoj ¢ HapaMeTpoM B BUJIE OJIHOMEPHOTO MacchBa. MareMaTuieckue BbIYUCIIEHUS, OKPYIJICHUE YHUCEIL.. 2 OK 01- OK 09
3. TIenepanus ciyyaiinbix unces. O6paboTKa CMMBOJIOB U CTPOK. IlepexBaT MCKIIOUeHMiA. 2 MK 2.1-TIK 2.5
TemaTnka JJa00OpaATOPHBIX 3aHATHIA: 31-310
1. Jlabopatopnas pabora Ne 2. O0bsiBlicHHE U 00paboTka 1 BBOa MacCHBOB. 0THOMEpPHOro MaccuBa. O0paboTka 8 Ei'ﬁé

CTPOK: IMOUCK, CPaBHCHHUC. OOBbsIBIIEHHE U 06pa60TKa ABYMCPHOI'O MacCHBaA.

CamocTosiTe1bHast padoTa 00y4aromuxcsi:




IMonroToBKa K MpaKTHUECKOW padoTe.
PaGoTa ¢ KOHCIIEKTOM JEKIUH.

Tema 1.4. Copep:xanue yue0HOr0o MaTepHuaJja:
O0bexTHO- opHeHTHPOBaHHOE| 1. O0630p ocHoBHbix mnpuHIMIOB OOII. Tlonstue kimacca W dK3emiuisipa kinacca. OObBsBICHHE Kiacca. 2
NMpPOrpaMMHUpOBaHHe Moaucduxkaropsl pocryna. Moandukarops! final & static. Mcrmonp3oBaHue makeToB, TUPEKTHB HUMIIOPTA |
(00I1I). nepemeHHol cpeasl CLASSPATH. OK 01- OK 09
2. Pacmmpenue M MHKaICyJsiLus CBOMCTB Kiacca. HacienoBaHue kak MEXaHHM3M IOBTOPHOTO HCIIOJIB30BAHU 2 TIK 2.1-TIK 2.5
koza. KoHcTpykTOop mpM HaciieoBaHUM CBOWCTB M METONOB Kiacca. IIpeoOpa3oBaHue THIIOB W onepaunﬂ 31-310
instanceof. BupTyajibHble METOJIbI M TIO3IHEE CBSI3bIBAHHE. AOCTPAKTHBIEC KIACCH U METOMBI. V1-y7
CamocrosiTe/ibHasi padoTa 00y4alommuxcs: I11-I16
[MoaroroBka k mpakTHueckoil pabore.
PaboTa ¢ KOHCIIEKTOM JIEKLIUI.
Tema 1.5. Coaep:xkanue yueOHOIro MaTepuaJia:
Pa3pa6oTka nntepdeiica 1. Tumnossle TpeOoBaHus K MHTepdelicy nosib3oBarens. Dopmbl, rpaguyeckue OKHa, KHOIIKY ynpaBiieHus. MeTky| 2
MOJIb30BaTeJIs. u TekcToBble noJst. [lepexiouareny, BbINajaone CIMCKH, MEHIO, OIS IPOcMOoTpa. BHeceHne u3MeHeHNH B
O6pab6oTka codbITHI uHTepdeiic OK 01- OK 09
2. O6pabotka cobbITHii 2eMeHTOB yrpasierus. CoObITHs KIABUATYPbI, COOBITHS MbIIIX. BbiBOI cO0O0MIEHNIA. 2 MK 2.1-TIK 2.5
TemaTnka J1a00paTOPHBIX 3aHATHIA: 31-310
1. Jla6oparopuas pa6ora Ne 3.Cosanue popm. Jlo6aBIeHre KHOMOK, METOK, TEKCTOBBIX Hojeil. MaTepdeiic 8 Y1-¥7
($opMBIM pazMenieHne KOMITOHeHTOB. Pa3paboTka Koga 00paboTKH cOOBITHH B yueOHOM IPOEKTE. 1-T16
CamocTosiTe1bHasi padoTa 00y4arOIInuXcsi:
[MonroToBka K MpaKkTHUECKOW padoTe.
PaGora ¢ KOHCIIEKTOM JEKIUI
Tema 1.6. Copep:xanue yue0HOro MaTepuaJja:
Ipunoxenus ¢ rpapugecknm| 1. O6paboTKa COOBITHII HAXKATHI MBIIIK Ha (HOPME U ONpPEICIICHHEe KOOPIAUHAT HaXKaThsl. BBIBOJ M300paxkeHHi. 2
unTepdeiicom 2. Pucoanue quHUH, rpadUIECKUX IPUMHUTHBOB (IPAMOYTOIBHUKH, SJUIUIICH, OKPY>KHOCTH). PaboTa ¢ BETOM. 2 OK01-OK 09
©opMupoBanKe jar-apxuBoB 3. Metozp!l pacnpocTpaHeHHsI IT MmM. [TocTpoeHne apxuBoB. 3aueTH HATH 2 TIK 2.1- 11K 2.5
. pacnpocTpaHe porpamm. ITocTpoeHue apxuBoB. 3ayeTHOE 3a e.
TemaTHKa Ja00pPATOPHBIX 3AHATHIA: 31-310
" Y1-y7
1. JlaGopatophas padora Ne 4. Pa3paboTka nmpuiioxxeHus ¢ rpaduuecKkiM HHTepdericom. 6 T1-116
CamocTosiTe1bHast padoTa 00y4aromuxcsi:
[MoaroroBka K nmpakTuueckoil padore.
PaGoTa ¢ KOHCIIEKTOM JIEKIUI
Paznen 2
Tema 2.1 Ilnardgopma Conep:xanue yueOHOTro MaTepuaJja:
Android. 1. TIpeumymectBa Android. Apxutektypa Android. Ocobennoctu mwiatgopmbl Android. OCHOBHBIC KOMIIOHCHTHI 2
OcoGennocru Android. besomacHocts u monHOMOuMs (Permissions). YcTaHOBKa W HACTpOWKa KOMIIOHCHTOB CpPEIbI
MPOrpaMMHpPOBAHHSA B paspaGoTKu OK 01- OK 09
Android Studio. 2. Tounstue AxtuBHOCTH (Activity) B Android. Co3nanne AxtuBHOCTH. JKn3HEHHBIH MK AKTUBHOCTU.CTEKH 2 HK :231 1'31_1115 2.5

AxtuBHOCcTel. CocTosTHHA AKTHBHOCTEH. OTClIEKNBAaHNE U3MEHEHHI COCTOSTHUS AKTUBHOCTH.
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3. Pecypcrol. OTnenenue pecypcoB oT Kojaa nporpammel. Coznanue pecypcoB. [IpocTsie 3HaueHus. YV1-y7
4. BusyanbHblE CTHIU U TeMbL. M300paxkenus. Pasmerka. Auumanus. MeHIo. IT1-116
CamocTosiTesibHasi paboTa 00y4YaKOIIMXCH:
[MoxroroBka K mpakTUIecKoi pabore.
PaboTa ¢ KOHCIIEKTOM JICKIIHH.
Tema 2.2. Coaep:xkanue yue0HOro MaTepuaJia:
Mpunoxenus u 1. Ucnonp3oBaHue BHENTHHX PECYPCOB B KOJE MPUIOKEHHUA. VICIOMB30BaHHE PECypCOB BHYTPH PECYPCOB.
H0JIb30BATEbCKHIi Jlokanusarysi IPUIOXKEHHS ¢ TOMOIIBIO BHENIHHX pecypcoB. Kiace Application. OGpabotka coObiTuit
unrepdeiic B Android Studio. KM3HEHHOTO IMKIa npuioxkenusi. [lonstue konrekcra. Ilonpzosatensckuit marepdeiic. [pencrapnenus
(View).Pa3smeTtka (Layout).
Menio 1 paboTa CIAHHBIMH B [~ 5 Ananrepsr B Android. Mcnons3oBanne AmantepoB Ajis NMPUBS3KH ITaHHBIX. Hamepenus B
Android Studio Android. Mcnonb3oBanue Hamepennii (Intent). 1715 3amycka AkTUBHOCTeH. HessBHBIE HAMEPEHUSL. OK 01- OK 09
3. CoxpaHeHHe COCTOSHUS W HacTpoek mprioxkeHus. Oomme Hactpoiiku (Shared Preferences). Pabora c [IK 2.1-TIK 2.5
¢aitnamu. HMcrnosp3oBaHue craTHYeCKHX (ailyioB kKak pecypcoB. Menio B Android. [lodepHue u 31-310
KOHTEKCTHhIEMEHI0. Onucanne MeHIO ¢ moMonipio XML. V1-y7
TemaTuka J1a00paTOPHBIX 3aHATHIA: I1-116
1. JlabopatopHas padota Ne 5. Monudukarus yaedHoro npoekra B Android Studio. Pa3zpaborka MeHro B yueOHOM|
MIPOEKTE.
2. Jlabopartopnas pabota Ne 6. BxirroueHne B yueOHBIN IPOEKT (aiIOBBIX pECYPCOB.
CamocTosiTe/ibHasi paboTa 00y4YaloImUXCa:
IMonroToBka k mMpakTUYeCcKoil pabore.
PaboTa ¢ KOHCIIEKTOM JICKIIUH.
[TonroToBKa K aTTECTANA
Tema 2.3. Copaep:xanue y4eOHOr0 MaTepuaJia:
CYB/I, kouTenT-npoBaiineprl| 1. Baspl nannbix B Android. Kypcopst (Cursor) u ContentValues. Pa6ora ¢ CYBJ] SQLite. Pa6ora ¢ CYB/]] 6e3
" aganrtepa. Ocobennoctr pabotsl ¢ b1 B Android.
HMCII0Jb30BAHHE CETEBBIX 2. BrImomHeHHe 3ampocoB A AOCTymna K aaHHBIM. M3menenne manneix B BJl. Vcnonp3oBanue Simple Cursor
cepsucoB B Android Studio. Adapter.. OK 01- OK 09
3. Konrenr-npoBaiinepsl.  Mcmonb3oBanue  KOHTEHT-TIpoBaiiiepoB.  Co3maHue  KOHTEHT-POBAiIEPOB. 1K 2.1- 1IK 2.5
Mcnosp30BaHre HHTEPHET-CEPBUCOB. 31-310
TemaTuka JJa0opaTOPHBIX 3aHATHIA: Y1-v7
1. Jlabopatopnas padota Ne 7 Paszpaborka BJ] 1 monkiroueHue ee K yueOHOMY MPOESKTY. IT1-116
2. JlabopatopHas padota Ne 8. [TonxitoueHre KOHTEHT-IIpoBalaepa.
CamocTosiTe1bHasi padoTa 00y4aroImmxcs:
[MoxroToBka K MpakTHIECKOi pabore.
PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
Tema 2.4, Coaep:xanue yueOHOT0 MaTepuasa:
Junanorun B Android 1. Buner [IuamoroB. Pekomenmammu mo nmzaitHy [wmanoroB. Co3manme u ymanenune JmanoroB. OOpabotka
COOBITHH. OK 01- OK 09
TemaTuka J1a0opaTOPHBIX 3aHATHIA: [IK 2.1-TIK 2.5
1. Jlabopatopnas pabora Ne 9. BkimroueHue auanora B yueOHBbIH IPOEKT. 31-310
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2. JlabopatopHas padota Ne 10. Bkmouenue Buypkera B y4eOHBIH POSKT 6 V1-V7
CamocTosiTe1bHasi padoTa 00y4alommxes: IT1-I16
[MoaroroBka k nmpakTU4eckor padore. 1
PaboTa ¢ KOHCIIEKTOM JICKIHH.
IToaroroBka k arrectanuu 6
Bcero: 136
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3.1.

3. YCJIOBUA PEAVIMBALIMUA MJIK

TpeGoBaHUA K MUHUMAJIbHOMY MAaTEPHATbHO-TEXHUYECKOMY

o0ecreYeHnIo

Peanmmzanuss M/IK.02.03 Pa3pabomka RPpUKIaoOHbIX RPUIOHCEHUIl TpeOyeT
HaJIU4Msl Y4eOHBIX ayauTopuid u nadoparopuil «IIpukiiagHoro nporpaMMHpOBaHUSD,
«IIpoexTupoBanusi HU(POBBIX CUCTEM.

O6opynoBanue y4yeOHOro KaOWHETa: TMOCAJOYHbIE MeECTa IO KOJUYECTBY
oOyuaromuxcs 1 pabouee MECTO IpernoaaBaTess.

VYyeOno-naboparopuoe  obopynoBanue  nabopatopun  «IIpoexktupoBanue
HU(POBBIX YCTPOUCTBY:

aBTOMaTU3UPOBAaHHOE paboyee MeCTO IMpenoaaBaTelis (MpoUeccop HE HUKE
15, onepaTuBHasl aMsITh 00beMoM He MeHee 32 I'0 wnm ananoru, HDD He
Menee 1 TO, MOHUTOP C TMAaroHabl0 HE MeHee 21°) ¢ JOCTYIIOM B UHTEPHET
U IOpOorpaMMHBIM obOecrieueHueM oOmero #u mnpoecCUOHAIBLHOTO
Ha3Ha4yeHMs (CpeAcTBa NPOEKTUPOBAHHUA M MOJEIMPOBAHUS LU(DPOBBIX
CHUCTEM, CpEeJICTBA Pa3pabOTKH NMEYATHBIX MJIAT HU(PPOBBIXCUCTEM);
aBTOMAaTU3UPOBaHHbIE paboune Mecta oOydarommxcs (IIpoLeccop He HUXKE
15, omepaTuBHasg MmaMmsATh oO0beMOM He MeHee 16 I'0 wim anamoru) c
IPOrpaMMHBIM 0OecriedeHHEeM 00ILEero U Npo(hecCHOHAIbHOIO Ha3HAYCHUS
(cpencTBa MPOEKTUPOBAHUS U MOJIETUPOBAHUS HU(PPOBBIX CUCTEM, CPEICTBA
pa3pabOTKH MEYATHBIX IJIAT HU(POBBIXCUCTEM);

KOMIUIEKT TMPOEKIUOHHOTO 00OpyAOBaHHs (MHTEpAaKTUBHAs JIOCKa B
KOMIUIEKTE C IPOEKTOPOM HJIM MYJbTUMEAUNHBII POEKTOP C SKPAHOM);
nporpaMMHOe oOecliedeHHe Uid pacueTa U IPOEKTUPOBAHUA HUDPOBBIX
AIIEKTPOHHBIX CXEM U KOHCTPYUPOBAHUS MEYATHBIX ILIAT.

TexHuuecKue cpecTBa 00yUYEHUs:

y4eOHbII MUKPOIPOLECCOPHBINA KOMILJIEKT;

nasyIbHasi CTAHLIMS;

MYJIbTUMETDP;

KOMIUIEKTBI HMHCTPYMEHTOB [UIS BBINOJHEHHS JJIEKTPOMOHTAXHBIX H
cOOpPOUYHBIX padOT KOMIIBIOTEPA;

IIPUHTEP, IUIOTTEP, CKAHEP,MYJIbTUMEUNHBIN IIPOEKTOP, dJKPaH.

3.2. IlepeyeHb HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB, OCHOBHOI H

JAOMOJIHUTEIbHOI yueOHOil JIuTepaTypbl, HeOOXOAUMOM JIS 0OCBOEHU S

1.

MEKAUCHUIVIMHAPHOTO Kypca.

a) Hopmamueno-npaeoevie akmol:

[Tpukaz Ne 413 Munobpuayku Poccun ot 17.05.2012 r «O06 yTBepkaeHUH

dbeneparTbHOrO TOCYIapCTBEHHOTO O0pPa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIIero
00pa3oBaHUS.

2.

ITpuka3z Ne 362 MunuctepcTBa npocsenienus: Poccuiickoit @enepanuu ot 25
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Mas 2022 1. «O06 yTBepxkaeHUH (PeaepallbHOr0 rocyaapCTBEHHOI0 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero mnpodeccuoHalbHOro obpaszoBaHus 1o crenuanbHocTH 09.02.01
KoMIibroTepHbIE€ CUCTEMBI U KOMILIEKCHD».

3. IIpuka3 MununcrepcrBa npocsenienus Poccurickonn denepannu «O BHECEHUN
U3MEHEHUH B (peiepaibHble FrOCYJapCTBEHHBIE 00pa30BaTe/IbHbIE CTAHAAPTHI CPEAHETO
npodeccruonanbHoro oopazosanus» ot 17 nexadps 2020 r. Ne 747

0) OcHoBHbIE UCMOUHUKU:

1. BszoBuk, H. A. [IporpammupoBanue Ha Java : yue6Hoe nocobue qist CITO
/ H. A. BsizoBuk. — Caparos : [IpodobpazoBanne, 2019. — 604 c. — ISBN 978-5- 4488-
0365-9. — TekcT : 2NMeKTPOHHBIN // DNEKTPOHHBIN pecypc mudpPOBOK 00pa30BaTEIHLHOM
cpenbl CITIO PROFo6pa3oBanmue : [caiit]. — URL: https://profspo.ru/books/86206 (mata
oOpamenus:: 22.12.2021).

2. I'ypos, B. B. Mukponpoueccopusie cucremsl : yueOHuk / B.B. I'ypoB. —
Mocksa : UHOPA-M, 2022. — 336 c. + lon. Mmatepuansl [ DNEKTPOHHBIN pecypc]|. —
(Cpennee npodeccuonaibHoe oOpaszoBaHue). - ISBN 978-5-16-015323-0. - Tekct :
anexktpoHHbIi. - URL: https://znanium.com/catalog/product/1843024 (nata oOpatieHus:
09.12.2021). — Pexxum mocTyna: 1mo moAMUCKeE.

3. Ornesa, M. B. IIporpammupoBanue Ha si3bike C++: MpakTUYECKUNA KypC :
ydeOHoe mocobue isi cpeaHero npodeccronansHoro oopaszosanus / M. B. Oruesa, E.
B. Kynpuna. — Mocksa : U3natensctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccuonanshoe
obpazoBanue). — ISBN 978-5-534-05780-5. — Tekct : OIeKTpOHHBIA //
O6pa3zoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/473118.

4. Coxonoga, B. B. PazpaboTka MOOMIBHBIX TPUIIOKEHUH : yuyeOHOe mocolOue
s cpeanero npodeccuoHanbHoro obpazoBanus / B. B. CokomoBa. — Mocksa :
N3patensctBo FOpaiit, 2019. — 175 c. — (IIpodeccuonansuoe oopazoanue). — [SBN
978-5-534-10680-0. — TekcT : anmekTpoHHbIN // OOpa3oBaTenbHas mwiargopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/431172 (nata oOpamienus: 22.12.2021).

5. Cwmupnos, 1O. A. Texnuyeckue cpeacTBa aBTOMATU3allMU U YIIPABIICHHUS :
yuebHoe nocobue s cno / 0. A. CmupnoB. — Cankr-IletepOypr : Jlanb, 2021. —
456 c. — ISBN 978-5-8114-6712-9. — Texkcrt : aneKTpoHHBIN // JIaHb : 3JIEKTPOHHO-

oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/151692 — Pexum
J0CTyMa: JJIsl aBTOPU3. MTOJI30BATENCH.
6. benyruna, C. B. Pa3paboTka mnporpaMMHBIX MOAyJied TPOrpaMMHOTO

o0ecrniedeHus 151 KOMIIBIOTEpHBIX cucTeM. [Ipukinannoe mporpaMMupoBaHue : yueOHoe
nocobue mis cnio / C. B. benyruna. — 3-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022.
— 312 c. — ISBN 978-5-8114-9817-8. — Tekct : anmekTpoHHbIil // JIaHb :351€KTpOHHO-
oubnmuoteunas cuctema. — URL: https://e.lanbook.com/book/200390 (mata obpamieHus:
18.07.2022). — Pexkxum goctymna: ajis aBTOpU3. MOJIb30BaATEIECH.

7. 3yokoBa, T. M. TexHonorus pa3pabOTKU TPOTPaMMHOTO OOECIeUEHUs :
yueOHoe nocobue s cno / T. M. 3yokoBa. — 2-e uza., crep. — Cankrt-IlerepOypr :
Jlans, 2022. — 252 c. — ISBN 978-5-8114-9556-6. — TekcT : anexTpoHHbli // JlaHs :
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ANEeKTpOHHO-OnbOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/200462. —
Pesxum mocTyna: uist aBTOpU3. MOJIb30BaTENCH.

8) /lononnumensvHvle UCHOYHUKU:

2. Komuccapos, FO. A. O61m1as 3JIeKTpPOTEXHHUKA U 3JIEKTpOHUKA : yueOHuUK / FO.A.
Komuccapos, I'.'1. badokun, I1.J[. Capkucosna ; nox pea. I1./]. Capkucoa. — 2-¢ u3a.,
uctp. u gon. — Mocksa : UHOPA-M, 2022. — 479 c. — (Boicmiee oOpa3zoBaHue:
bakanaspuar). — DOI 10.12737/13474. - ISBN 978-5-16-010416-4. - Tekcr
anexktpoHHbI. - URL: https://znanium.com/catalog/product/1853549 (nara o6patieHus:
09.12.2021). — Pexxum mocTyna: 1o MOAMUCKeE.

3.3 IlepeyeHb MpOrpaMMHOro odecneveHusi, NpopeccuoOHAJIbHBIX 0a3
JAHHBIX, HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM PecypcoB HH(POPMALIMOHHO-
TeJIEKOMMYHHKANIMOHHOI ceTn « UHTepHeT», HEOOXOAUMBIX /IJIs1 OCBOEHHS
MEKTHCHUTLTHHAPHOIO Kypca
HNuTepHeT-pecypcesbl:
1 http://pcbfab.ru — YueOHO-1eMOHCTPAIIMOHHBIN KOMIUIEKC «DJIEKTPOHHBIC
TEXHOJIOT UM
2 http://pcbfab.ru/index.php?name=pcbfab — YueOHo-n1eMoHCTpannoOHHBII
KOMIUTIEKC « DJIEKTPOHHBIC TEXHOTOT T
OTedecTBEHHBIC CIIEITUATM3UPOBAHHBIC KYPHAJIBL:
1 http://www.prochip.ru — «CoBpeMeHHasi 3JIEKTPOHHUKA,
2 http://www.pribor.ru — «TeXHOI0TUH B JICKTPOHHOUN MPOMBIIIIIEHHOCTHY,3
http://www.petrointrade.ru — «KOMIOHEHTBI B TEXHOJIOT UM,
4 http://www.elektronics.ru — «3nekrponuka. Hayka. Texnonorus. buznecy.

3.4. Oco0eHHOCTH pean3auny JUCHUUIINHBI JAJI51 00Yy4AIOIIMXCS U3 YMCJIA
HHBAJIMI0B M JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3[I0POBbS

[Ipu oOyueHun 1Ml C OTPAHUYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBBA,
MpeayCMaTpUBACTC WHANBU Ty AJIbHBIN TpaduKk 00ydeHHUs.

NHBanuapsl U Iula C OrpaHUYEHHBIMU BO3MOXHOCTSMH 310POBbSI 00E€CIICYEHBI
MeYaTHBIMA W DJIEKTPOHHBIMH  00pa3oBaTeIbHBIMUA ~ pecypcamMu B (opmax,
aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBBSI.

JUis  ocylecTBIEHUSI MPOUEAYpP TEKYLIEro KOHTPOJs YCHEBAEMOCTH H
MPOMEXKYTOUHON aTTeCTallud OOYYarolIUXCsl CO3Aat0Tcsl (OHJIBI OILICHOYHBIX CPEJCTB,
aJanTAPOBAHHBIC JJIS MHBAJIMIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBBS
U TO3BOJISIONIME OIICHWUTHh JOCTH)KCHHE WMH 3aIllJIJaHUPOBAHHBIX B OCHOBHOM
o0Opa3oBaTenbHON MporpaMMme pe3yJbTaToB OOy4YeHHUS U ypOBEHb CPOPMUPOBAHHOCTH
BCEX KOMIIETEHIUH, 3asBIICHHBIX B 00pa30BaTEIbHOMN MIporpamMmme.

13


http://pcbfab.ru/
http://pcbfab.ru/index.php?name=pcbfab
http://www.prochip.ru/
http://www.pribor.ru/
http://www.petrointrade.ru/
http://www.elektronics.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
MEXINCHUIIVIMHAPHOI'O KYPCA

KoHTponib ¥ oOLEHKa pe3yJbTaTOB OCBOCHHUS MEXAUCIUIUIMHAPHOIO Kypca
OCYUIECTBJISIETCSl MPENoJaBaTeieM B IpOLEcce MPOBEACHUS ayIUTOPHBIX 3aHATHH, a
TaK)K€ BBITTOJIHEHHS 00YUYalOIIUMHKCS CAaMOCTOSTEIbHON padOTHI.

OneHka KayecTBa OCBOCHHUSI MMPOTPaMMbl MEKIUCIUIUIMHAPHOTO Kypca BKIKOYAET
TEKYIIH KOHTPOJIb YCIEBAEMOCTH, IMPOMEXKYTOUHYIO aTTECTAllMI0 IO pPe3ybTaTaMm
OCBOEHHMSI MEXKJIUCLUILIMHAPHOIO Kypca.

Pe3yabTaTnl 00yyeHus @®opMbI U METObI KOHTPOJIS U
(ocBOEHHBIE YMEHHUSI, YCBOCHHbIE 3HAHNS) OLICHKH Pe3yJIbTaTOB 00y4eHHs
B pe3ysbTaTe 0CBOCHHUS IHCUHMIIIMHBI 00YYaIOLIHIACS 10JKEeH YMeTh:
e V1 wucnomp3oBaTh  METOABI W TPHEMbI | - HAOMIOAEHHE u OLICHKA
QITOPUTMU3ALMUIIOCTABICHHBIX 3a/1a4; pe3yabTaToB  paboOTBl B XOj€
e Y2 ucnonab30BaTh NPOrPAMMHBIE  TTPOYKTHI BBITIOJTHEHUA MPAKTHYCCKOH
UIATPadUIECKOro OTOOPAKEHUS AITOPUTMOB; pabortsr;
e V3npuMeHATh CTaHJApTHbIE  AJTOPUTMBbI - HabmoeHne u OLICHKA
BCOOTBETCTBYIOLIUX 00JIACTSIX; pesyibTaToB  pabOTBI B XOAC
e V4 NPUMEHSTh BBIOpaHHBIC s3piky | BPITOJTHCHHA J1abopaTopHO¥
IPOTPaMMHUPOBAHHS TUTST Hanmcanus | PabOTH;
IIPOrPaMMHOT0 KOJ1a; - IIPOBEPKa pe3yJIbTaTOB
CaMOCTOSITEIILHOU paboThI

e V5 NpuUMEHATh UHCTPYMEHTAPUU JJIA CO3MAHUA U
AKTyaJu3alMK HCXOJHBIX TEKCTOB IIPOTpaMM.

e Y6 BBIBIATH OITMOKH B IPOTPAMMHOM KOJIE;

e V7 NpUMEHATh METOABl U  TNPUEMBl  OTJIAJKH
IIPOrpaMMHOTI0 KOJa.

CTYZCHTA;
- IPOMEKYTOUYHAs aTTeCTaLUsl.

B pe3yJsbTare 0cBOeHUsI AUCHUIJIMHBI 00YUAKOIIUICS T0JIKEH 3HATD:

e 31 merozpl, MpHEMbl U S3bIKH (OpMATH3AlMK U | - YCTHBIA M IIUCBMEHHBIN ONPOC;

aIrOpUTMU3ALIMY 3a7a4; - BBICTYIUIEHHE C JIOKJIaJaMu

e 32HOoTauMM U MPOTPAMMHBIE MPOAYKTHI  JUIS MCOOOIECHUSIMH,
rpaduueckoro oToOpakeHUs aarOPUTMOB,; - IPOBCPKa PC3yJIbTaTOB

e 33 anropuT™bl pelIeHUs TUTIOBBIX 3a]1a4, 00JIaCTH 1 CaMOCTOSITENIbHOM PabOTHI
CIOCOOBI MX TPUMEHEHNS, CTyJCHTA,

e 34 cuHTaKCcHC BBIOPAHHOTO SI3bIKA - IIPOMEKYTOHAsA aTTECTAlNA.
IPOrpaMMHUPOBAHUS, 0COOEHHOCTHU

IIPOrpPaMMUPOBAHUS HA 3TOM fA3BIKE, CTaHJApTHBIE
OMOIMOTEKH A3bIKa MPOTrPAMMHUPOBAHMUS;

e 35 wmeronmosoruu  pa3paboOTKH  HPOTPaMMHOIO
o0ecIreUYcHHS;

e 36 KOMIIOHEHTBI IIPOrPaMMHO-TEXHUYECKHUX
ApXUTEKTYp, CYLIECTBYIOIINE NPUIOKEHUS U
UHTEPQEChl B3aNMOACHCTBUS C HUMU;

e 37 UHCTPYMEHTApUU JJI CO3JaHUS U aKTyaTu3aIiui
UCXOIHBIX TEKCTOB MPOTrpamm;

e 138 METO/IbI MOBBILIEHUS YUTaEMOCTH
IIPOrPaMMHOT0 KOJ1a;

e 39 HOpMaTHWBHBIE JIOKYMEHTBI, ONPEACIISIONINE
TpeGoBaHuUs K 0()OPMIIEHUIO TPOTPAMMHOTO KOJ1a;

e 310 meronbl W NPUEMBI OTIAAKU MIPOrPAMMHOIO
KOZA.

B pe3yibTate ocBOeHUsI Y4eOHOH JUCHUIJIMHBI 00YUYAKOUIHIiCSl 10/I2KEH HMETh
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MPAKTHYECKHU I ONBIT:

11 pa3paboTku aJITOPUTMOB pelieHus
MOCTAaBJIEHHBIX  3aJad B  COOTBETCTBHUHU  C
TpeOOBAHUSAMHU TEXHUUECKOTO 3a1aHUSI WIH JIPYTUX
OPUHATBIX B OpPTraHU3allil  HOPMAaTHBHBIX
JIOKYMEHTOB;

I12 co3manus MporpaMMHOIO KOJIa B COOTBETCTBUU

c TEXHUYECKUM 3aJJaHHEM (roToBBIMHU
crenupUKausIMu);

II3 onrtumM3anuu NPOrpaMMHOIO  Koja C
UCIIOJIb30BaHUEM CHELHATU3UPOBAHHBIX

IIPOTrPaMMHBIX CPECTB;
I14 npuBeneHuss HaMMEHOBAHUN IEPEMEHHBIX,
(GyHKUHMH, KJIACCOB, CTPYKTYpP JaHHBIX U (aiijoB B
COOTBETCTBUE C YCTAHOBJICHHBIMU B OpraHU3aluu
TpeOOBaHUSIMU;

II5 crpykrypupoBanuss U  (QOpMaTUPOBAHMSA
HCXOJIHOTO ITPOrPaMMHOTO KOJa B COOTBETCTBUU C
YCTaHOBJICHHBIMH B OpraHU3alMK TPEOOBAHUSIMY;
IT6 xoMMEHTHPOBaHUSA U Pa3METKH IIPOrPaMMHOIO
KOJJa B COOTBETCTBUM C YCTAHOBJICHHBIMH B
OpraHu3aluy TpeOOBAHUSIMHU.

- HaOmrogeHue 51 OLIEHKA
pe3ynbTaToB  pabOTBl B XOJe
BBIMIOJIHEHUST ~ MPAKTUYECKOH U
nabopaTopHoii paboT;

- BBICTYIUICHHE C JOKJIaJaMHd |
COOOIIICHUSIMH;
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