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1. INTAHUPYEMBIE PE3YJIbTATBI ObBYYEHUSA

1.1. Heap 1 32724y AUCHUILIMHBI

Hensimu ocBoOeHHMsI TUCHUIJIMHBI « MUKpPOIIPOIIECCOPHOE YIIPABICHUE B MPOSKTHOU
TEATETBHOCTH» SIBISIOTCA (DOPMHPOBAHHE CHCTEMATHU3UPOBAHHBIX 3HAHWW W HABHIKOB B
00JacTu pOoOOTOTEXHUYECKUX CHUCTEM, HadajabHas MOATOTOBKA B OOJACTH OpraHU3AINH U
(YHKIIMOHUPOBAHUE BBIYMCIHUTEIBLHBIX CHCTEM, OBJIAJIcHHE Oa30BBIMH YMEHHSIMHU IIPH
paboTe ¢ CUCTEMHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3agaum AMCHUILINHDI.

— HU3yYeHHUE OCHOBHBIX KJIaCCOB BBIYMCIINTEIBHBIX CHCTEM, CTPYKTYPbI
MUKPOTPOIIECCOPOB M OCHOBHBIX (DYHKIIMOHAIBHBIX COBPEMEHHBIX POOOTOTEXHHMYECKUX
CHUCTEM,

— (opMupoBaHue MpeACTaBICHUN O IIEIEBOM Ha3HAUYEHWH POOOTOTEXHUYECKUX CHCTEM,
0 0a30BbIX (PYHKITMOHAIBHBIX BO3MOMKHOCTSX TaKHUX CHCTEM, O cdepax WX TPUMCHCHHS B
MIPOCKTHOM JIEATEITLHOCTH 00YyJarOIIHUXC .

1.2. Ilimanupyemsbie pe3yJabTaTbl 00y4eHUS

B pesynapTrare oCBOGHHMS JaHHOW JUCHUILIMHBI y OOydYarommxcs (OPMUPYIOTCS
CJICIYIOIINE KOMIIETCHIIUH:

JIIK-3 - CrocobGeH opraHu30BBIBATh JAEATEIBHOCTh OOYYArOITUXCS, HAIPaBICHHYIO Ha
pa3BUTHEC W TOJJICpKAHUE Y HHUX II03HABATEIHPHOW AaKTUBHOCTH, CaMOCTOSITEIBHOCTH,
WHUIIAATUBBI U TBOPUYECKHUX CITOCOOHOCTEH.

CIIK-1 - CriocoOeH OCBOMTH COBPEMCHHBIC KOHIICIIIIMM, TCOPHH, 3aKOHBI M METOIbI B
o0nacTu (U3HMKHU, MAaTEMaTUKA U WHPOPMATHKH, OBJIAJCTh OCHOBHBIMU METOJIAMU PEIIICHHS
3a/1a4, cPOpMYyIMPOBAHHBIMHU B paMKaX JaHHBIX MPEAMETHBIX 00JacTeH, U IPUMEHHUTh UX B
poheCCHOHAIBHOM TSI TSITBHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHON
INPOT'PAMMBI

JucuuninHa BXOJUT B 4acTh, (OPMHUPYEMYIO YYaCTHUKaMU OOpa30BaTEIbHBIX
otHouieHu# bnok 1. Auciuminnasl (MOYJIH) U SBISETCS SJEKTUBHOW JUCHUTUTMHOM.

Jnsa ocBoeHus aucuuIUIMHBL «MHKpPOIIPOLECCOPHOE YIPABICHUE B IIPOECKTHOU
NEATEIIBHOCTH» CTYACHTbl MWCIOJB3YIOT 3HAHUSA, YMEHHUs, HAaBBIKH, IIOJyYEHHBIE U
c(OPMHUPOBAHHBIE B XOJ€ M3yuyeHUs JUCUUIUIMHBI «lIporpaMMupoBaHue Ha S3bIKE
AccembOiepay.

N3yuenne gucoumumHbl  «MUKpPOIIPOLIECCOPHOE  yIpaBJIEHUE
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ACATCIBHOCTH) SABJIACTCA 0azoit JIIsL I[&J'II)HCﬁH.ICFO OCBOCHHA CTyACHTaAMH JHUCHUILIINH

«KomnerorepHoe  MozenupoBaHuey», «TeopeTuueckue  OCHOBBI
MIPOXO0KJICHUS PAKTHKHU.

3. OBbEM U COAEPKAHUE JTUCHUITINHBI

3.1. O0beM TUCHUILIHHBI

UHPOPMATUKI» U

®opma o0yueHHst
IMoka3zaTenb 00beMa TUCHHILTHHbBI
Ounas
O0BeM QUCILUIIMHEL B 3a4ETHBIX €MHUIIAX 7
O0beM OUCIHUILIMHEL B 4acax 252
KonrakTHasi padora 200,7
Jlexmun 76
JlaboparopHble 3aHATHUS 124
KoHTakTHBIC Yachl HA MPOMEKYTOYHYIO aTTECTAIHIO: 0,7
Kypcosas pabora 0,3
3adeT ¢ OIECHKOM 0,4
CamocrosiTenbHas paboTa 18
KoHTposb 33,3

3.2. Conep:xaHue TUCUUILIAHBI

HaumenoBanue pa3aesioB (Tem)
AUCHHILIMHBI ¢ KPATKHM COAEPKAHUEM

KoauuectBO
JacoB

CeMuHapckue 3aHATHSA
IIpakTuyeckue 3aHATHSA
JlabopaTopHbie 3aHATHUSI

Jleknnn

Pa3zjnen 1. OcHOBBI pOOOTOTEXHMYECKHUX CHCTEM

Tema 1. BBegeHue B poOOTOTEXHUKY

Po6ororexnuka. PoGor. @yHKIMOHaNbHAasE cxema poboTa.
Manunynanuonssie cuctemsl. [locienoBaTenpbHblid MAaHUITYJISATOP.
Knaccudukanusa wmanunynstopoB. [IpoOiembl KOHCTpyHpOBaHUSA
MaHUITYJISITOPOB. YCTpoilcTBO poOoTa. CuctemMa mnepeaBUKEHUS.
Ucnonuuteneubiii  oprad. CeHcopHas  cucrtema. JlaTumkw.
[Ipo6iiembl 00paGoTku uHOpManmMu ¢ AaT4ukoB. [IpuBOABL.
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NudopmarmonHo-ynpasisitoras cucremMa. OCoOCHHOCTH CHCTEMBI
yOopaBieHus:  poOoToB. (DyHKIHMOHAIBHAS  CXeMa  CHCTEMBI
ynpaBiieHUs: poOoToB. UenoBek B cucteMe yrpasieHus. [ pynmnosoe
YIPABJICHHE.

Tema 2. UcTopusi 1 cOBpeMEeHHOE COCTOSTHHE POOOTOTEXHUKHU
Ucropust pobororexHuku. OOmacTd NpUMEHEHUS POOOTOB.
[IpoGnembl u TeHaeHIMH pa3BuTHs. MoOuIbHbIE pOOOTHI. 3peHue B
CHUCTeMax ympaBlieHUss poOoramu. ['pymmoBoe ympaBicHHE.
BiaumopeiicTBe ¢ 4emoBeKOM. bHOHWMKAa ©  3BOJIOIMOHHAS
poboToTexHuka. JloMmainHue poOoTHl.

Tema 3. BBeenne B TeOpHIo ynpaBJieHUs

Heo0xonumbie CBEEHUS U3 TEOPUU aBTOMATUUYECKOTO yIpaBICHUS
(TAY). Cuctema  ymnpaBieHus,  rpyOoOCTb, dbuznyeckas
peanuzyemMocTb.  MaTeMarnudeckoe  NIpeAcTaBlIeHHEe  00BbeKTa
yIpaBlieHUs, TepeaaTouHble (YHKIUU, CTPYKTYPHBIE CXEMBI.
YCTOWYMBOCTh cHCTEM aBToMartmyeckoro ympapieHus (CAY),
nokasarenu kadecrBa CAY, 4yacTOTHbIE XapakTepucTUKdA. CHUHTE3
peryJsTopa. [TponopuroHaIbHO-UHTErPATIBHO-
nudpepennupyromuii (ITU) perymsrop. Meron 3amadn 00paTHOM
nuHaMuku. CUHTE3 M0 JKeJlaeMOoM Tiepe1aToOuHON (DYHKIIHH.

Tema 4. IlnudpoBbie cucTeMbl YIPABJIeHUSA

Crnenuguka, cnocods! onucanusi. JuckperHele cucteMbl. MeTobl
Moaynsiuuu.  llupoTHo-umMnynscHass — moxyisiuusa — (LLIMM).
AMITIUTYIHO-UMIyJIbcHast MoayJisinus (AVIM). CBsA3b TUCKPETHBIX
Y HENIPEPBIBHBIX CUCTEM.

Tema 5. YnpasjieHue 1BHKEeHHUEM MAHUIYJISITOpPA

VYrpaBineHue IBMKEHHEM MaHHIYJsATOpa (ITOCTAHOBKA 3a7add |
O0COOCHHOCTH): CHUCTEMBI ITUKJIOBOTO, JUCKPETHOI'O IMO3UIIMOHHOTO,
HETIPEPBIBHOTO YMPABJICHUS, CUCTEMBI C 0OPaTHOM CBSA3BIO IO CHIIC.
Cucrempl ¢ pa3fenbHBIM YIIpPaBICHUEM MPUBOAAMH. YTIPaBIICHUE
JBIDKEHWEM  MaHHMITYJISITOpA. CucreMsl C COBMECTHBIM
yIPaBJICHUEM. VYmpaBienue B CHUCTEME KOOPJIHHAT
UCIIOJIHUTENLHOTO opraHa. CHCTEMBI C YIIpaBJICHUEM TIO CHJIE.

Tema 6. KostecHbie MOOH/IbHBIE POOOTHI

KosnecHble MoOUITbHBIE pOOOTHI. MaTemMaTHYeCKUe MOJEIN CUCTEMBI
¢ konecamu. Krnaccudukaruss THUIOB  KOJIECHBIX  CHUCTEM
nepenBuwxeHus. IlpencraBieHne O CHUCTEMAaX C HEIOCTAaTKOM
VIPABIAIOMIMX BO3JICUCTBUN. YTPABICHUE IBUKEHUEM KOJIECHBIX
MOOUJIBHBIX  POOOTOB: CIEOBAHUE  KPHUBOM,  CJEJOBAHUE
TpaeKkTopuH, cTadwimm3anus B Touke. JIMHEHHBIE W HETMHEWHBIC
METO/IBL.

Tema 7. O0padoTka n 00beieHHE JAHHBIX ¢ Pa3JTHYHBIX
AATYMKOB
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CucrtemMa Cc MalIMHHBIM  3peHUEM. 3ajadya  ONpeAcsiCHUs
COOCTBEHHOTO MECTOIOJIOKEHUSI W TOCTPOEHUS KapThl A
MOOMIBHBIX po00TOB. [ITaHMpOBaHNE TPACKTOPUH JBIIKCHHS.

Tema 8. Apxurekrypa cucTeMbl YIPaBJICHUA

OpraHu3anusi MHTEIUIEKTyalbHOW CUCTEMBI ympasieHus. OoOnactu
IPUMEHEHUSA. APXHUTEKTypa CHUCTEMBI yIpaBicHUs. KOMIOHEHTBI
cuctemsl. [IporpammHoe oOecnieueHue.

Pa3Ile.]'l 2. Pa3p360TKa N NMIPOCKTUPOBAHUEC KOMIIOHCHTOB pOﬁOTOTeXHH‘IeCKI/IX

CHCTEM HA 0CHOBE MHKPOKOHTpoJJIepa Arduino

Tema 1. 3nakomcTBo ¢ Arduino

MukpokonTposuiepbl. MaketHsie tiatel. O630psl miat Arduino.
OnexkTtponutanue. KOHTaKkThl NHUTaHUS. AHAJIOTOBBIE BXOABI U
BeIx0bl. Kommnonentsl. [Ipoucxoxaenune Arduino. CemeicTBo
Arduino. PasnoBumnoctn Arduino. Hawamo pabGoter ¢ Arduino.
VYcraHoBKa porpaMMHOTo obecnedeHusi. Beirpyska nmporpamMmei.
[Tpuoxxenue Arduino.

Tema 2. OcHOBBI PadoThI € SI3BLIKOM NMPOrPAMMHPOBAHUS JJIsI
MHUKPOKOHTPOJLJIEPA

[IporpammupoBanue. CuHTakcuc. OcobeHHOCTH  sI3BIKA
nporpammupoBanus. [lepemennbie. UuciioBele NEPEMEHHBIE U
apubmerndeckue omneparuu. Komanmel. Ilukmer: |IF, FOR,
WHILE. [lupextuBsl. Omnepatopsl. Jlormueckue omnepaTtophi.
YHuapnsbie oneparopsl. J[aHHbIE.

12

Tema 3. ®yHKIIUM, MACCUBBI U CTPOKH

[Touarue ¢ynkuuu. Ilapamerpsl. ['moGanbHbIE, JIOKaIbHBIE H
CTaTHUYECKUE IepeMeHHble. Bo3Bpamaemple 3Ha4YeHUA. THIIBI
nepeMeHHbIX. Tumnbl fanHbiXx. OdopmileHHe TPOrpaMMHOTO KOJa.
KommenTtapun. MaccuBbel. CTpokoBble MaccuBbl. (CTpOKOBBIE
mutepanibl. CTpokoBbIE NepeMeHHble. TpaHcusITop B A30yKy
Mopse. [lanHbie. OyHKINH.

10

Tema 4. BBoa ¥ BbIBOJ JaHHBIX

[Mudposeie  Boixomel. [ludpoeie  Bxompl.  Harpyszounsie
PE3UCTOPBI. BuyTpennue HAarpy304HbIC PE3UCTOPHI.
AHTHIpEOEe3T. AHAIOTOBBIC BXOIbl. AHAJIOTOBBIC BBIXOJIBI.

10

Tema 5. CranaapTHble ouoanoTexu u Arduino

Cnyudaiinple 4yucia. Martematudeckue ¢yHkinuu. Omnepanuud c
ouTamMmu. JlononmHUTEIbHBIC dbyHKIIUN BBOJIa/BBIBO/A.
['eHepupoBaHue 3BYKOBBIX CHUTHAJIOB. [IpUMEHEHHE CIBHUTOBOTO
peructpa. IlpepwiBanus. Koucrantel. [upektuBbl. CkaTue
JMaIa3oHa.

10

Tema 6. ’Kuakoxkpucraninyeckue JUCIIICH
Ha3nauenue >KMIKOKPUCTAIUIMYECKHUX AMCIUICEB Ui pabOThI ¢




MHUKPOKOHTPOJIJIEPAMMU. USB-nanens COOOIIIEHUH.
Hcnonp3oBanue aucmuies. @ynakuuu n3 oudamorexu LCD.

Tema 7. IlporpammupoBanune Arduino Ethernet 6 10
[Mnater  pacmupenus FEthernet. OOmen ngaHHBIMH ¢ BeO-
cepepamu. HTTP. HTML. Arduino kak Be6-cepBep. Hactpoiika
KOHTaKkTOB Arduino mo ceTw.

Tema 8. MoaeiupoBaHue ¥ KOHCTPYHMpPOBaHHe KOMIIOHeHTOB | 10 32
POOOTOTEXHHYECKHX CHCTEM HA OCHOBE MHMKPOKOHTPOJLIEpa
Arduino

OnektpuyectBo. [lpunnunuanbHble  cxembl.  Hampsbkenue.
Kommnonentsl. Kongencatop. Pesucrop. Juon. Cseroauo.
Tpansuctop. bunossapusiii Tpansuctop. I[lomeBoi TpaH3UCTOD.
[Tbe30qunamuk. Curnansl. UaTepdericel. [IpoTokoinsl. upoTHO-
MMITyJIbCHAsE MOAyJsinus. Mexanuka. KoJIeKTOpHBIN JBUTATENb.
CepBonpuBoO.

Hroro 76 124

@opMOii TPOMEKYTOUHOM aTTECTALIMU ABJISIOTCS 3a4€T C OLIEHKOM B 6 ceMecTpe, 3a4eT C
OIICHKOMH B 7 ceMmecTpe, KypcoBasi pabota B 7 ceMecTpe.

4. Y4eOHO-MeTOAUMYECKOE oO0eclmeyeHHMe CaMOCTOATEJIbHON  PadoThI
00y4YarOIIUXCS

[enpro camMOCTOSATENBHOW pAa0OTHI SBISAETCA YIUIyOJICHHE MOHMMAHUS U YIydIlIEHUE
YCBOGHHMS Kypca JISKIIUI U JJabopaTOpHBIX padOT, MOATOTOBKA K BHITIOJIHEHUIO KOHTPOJIBHBIX
paboT, K cllaye 3a4€TOB C OLEHKOM 1 BBIIIOJHEHUIO KypCOBOM pabOTHI.

Crnenuguka kypca « MUKpOIIPOLIECCOPHOE YNPaBICHUE B MPOEKTHOM JESTEIbHOCTH
OpPUEHTHUPYET CTYIECHTOB Ha aKTUBHYIO CAMOCTOSTENIbHYIO PaboTYy:

- OBJIQJICHHUE NMPUEMaMU PaObOTHI C MUKPOIIPOIIECCOPHON TEXHUKOM;

- CaMOCTOSITENIbHBIM  BBHIOOP MHAMBUAYaJIbHOIO 3aJaHUS B  COOTBETCTBUU C
BO3MOKHOCTSIMU U UHTEPECOM;

- CaMOCTOSITeJIbHAsI pa3pabdoTKa aropuT™Ma periaeMou 3aauu;

- COCTaBJICHHME U OTJaJIKa MPOrpaMMBbl;

- CJIEeXEHHE 3a pa3BUTHEM TMEpeJOBbIX HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH;

- aHanu3 ydyeOHbIX TOCOOMH 10 HHMOPMALUMOHHBIM U KOMMYHHUKAI[MOHHBIM
TEXHOJIOTHSIM TI0 U3YyYaeMOMY KYypCy;

- CaMOCTOSITEJIbHOE 3HAKOMCTBO (M3y4Y€HHE) C TOCTOSIHHO OOHOBIIIEMOM JINTEPATypOil B
obnactu MHGOPMAIIMOHHBIX TEXHOJIOTHI Yepe3 TI00aTbHYI0 ceTh IHTepHeT.

CaMocTosTeNbHYI0 pab0oTy Ha J1a0OpAaTOPHBIX 3aHATHUAX MOKHO OPTaHM30BaTh 3a CUET
BBIOOpPa  CTYJEHTOM  HWHAMBHAYAJIbHOTO  33JaHUSI, CAMOCTOSITENIBHOTO  pEIICHHS
MIOCTaBJICHHBIX 3aJa4, BBINOJHEHUS NPEIJaraéMblXx COIJIaCHO BapUaHTy 3aJaHUM,
COCTaBJICHUs] HMTOTOBOTO OT4YeTa O MpoJeNaHHOM pabore. Ha nekumsx - auckyccus,
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oOCyxJeHue MHEHMHM cTyAeHToB. Ha 3auere - mpoBepka O3HAKOMIJIEHHS CTYACHTOB C
JIATEPATYPOU.

@DOpMBI 1 METOIBI CAMOCTOSITEIFHON PabOThI CTYZEHTOB U €€ 0(hOpPMIICHHE:

- KOHCHEKTHUPOBAHUE M3y4acMOM JIUTEPATypbl - KPaTKOE W3JI0KEHUE MaTepuana I
MH(GOPMAIIMOHHBIM U KOMMYHHUKAIITMOHHBIM TEXHOJIOTHSIM U3 MPEAJIOKEHHBIX HCTOYHUKOB, a
TaKkKe W3 MCTOYHUKOB, KOTOpPBIE CTYACHTBl HAXOIAT CAaMOCTOSITEIBHO COTJIACHO
NPEJIOKEHHOW TEeMaTHKe, TEMaTHUYECKUX Wweb-CalTOB, 3JEKTPOHHBIX Y4YEOHHUKOB U T.1.;
KOHCIEKT JIOJDKEH OBITh JOCTaTOYHO KPAaTKUM M TOYHBIM, 0000IIATh OCHOBHBIEC MOJIOKEHHUS
aBTOPOB;

- IIOATOTOBKA PAa3BEPHYTOI'O AHAIUTUYECKOTO OTYETA IO PE3yJIbTaTaM IPOBEIECHHOIO
UCCIIEIOBAaHNSI OCHOBHBIX IIPUHIIMIIOB PA0OTHI MPOTPAaMMHOTO 00€CIICUEHMS.

C uenpro0 ONTHUMM3AIMM Y4YEOHOTO Mpolecca PEeKOMEHIYETCS Ha IMEpPBOM 3aHSATHH
COOOIUTh CTYJEHTaM OOIIyl0 TEMaTHUKy 3aHATUH, LeId U 3aJaud  Kypca, TeMbl
CaMOCTOSITENIbHOM pabOThl M MPUMEPHBIM NEPEeYeHb BOIPOCOB IO TUCUUIUIMHE, a TaKxkKe
0003HaYUTh OCOOEHHOCTH NPOBEIECHUS 3a4€Ta U MPOMEXKYTOUHOrO0 KOHTpoJs. B mporecce
M3Y4YEHUs Kypca HEOOXOAMMO MOCTOSTHHOE MCIO0JIb30BaHUE BO3ZMOXHOCTEH ri00anbHOM ceTH
WNHTepHET C LEenpl0 MPUBJICYEHHS MaTepuagoB NPOQUIBHBIX CAaWTOB, a TAaKXKe H3YYEHUS
0a30BbIX BO3MOXKHOCTEH MPOTrpaMMHOTO OOECIEUEHHs, OCHOBAHHOTO Ha TEXHOJIOTHH
00JayHbIX BhIUUCIEHUH. CaMOCTOATENBbHON pabOTON CTYJIEHT 00s3aH 3aHUMATHCS TMEPEN

K101 J1abopaTopHO paboTOI B (pOpME BHIITOJHEHHS TOMAITHEN paOOTHI.

Temer it N3yuaembie [Kois-Bo Dopwbi . | Meronnueckoe | Dopmsbl
Ne |camocTrosiTenbHOTrO CaMOCTOSITENIbHOU
BOIIPOCHI | YaCOB o0ecrieyeHne |0TYETHOCTH
V3YYCHHUS paboThI
1. | MHuoromnpouec- Cocras. 2 Pabora c Pexomennyemas | Koncnexr.
copHble cuctemsl. | OCHOBHBIE JUTEPATYpOi U JaUTEpaTypa.
GyHKIUHN U cetbto MHTEepHET. | Pecypesl
BO3MOX- WHTepHer.
HOCTH.
2. | Bcrpoennsie Oouue 4 Pabota ¢ Pexomennyemas | KoHcnekr.
OTepalOHHbIE MPUHLIMIIB. JIUTEpaTypoil u JaUTEepaTypa.
CHUCTEMBI Ilepcnextn cetbto MHTepHeT. | Pecypcsl
MHUKPOKOMIIbIO- BbI WuTepner.
TEPOB. pa3BUTHS.
3. OCHOBHBIE OO6mmme 4 Pabora ¢ Pexomenayemast | KoHcrekr.
HarpaBJIeHUs MIPUHLIMIIBL. JUTEPATYpPOi U JaUTEpaTypa.
pa3sBUTUA [Tepcnek- ceTpto MHTEpHET. | Pecypesl
POOOTOTEXHUKU B | TUBBI WHTepHer.
o0pa3oBaHUH. pa3BUTHSA.
Oo6pazoBa-
TeJIbHBIE
ITPOEKTHI.
4, O6pa3zoBarenpHas | O0mue 4 Pabora ¢ Pexomenayemast | KoHcrekr.
pPOOOTOTEXHUKA MIPUHLIMIIBL. JUTEPATypOi U JaUTEpaTypa.
Ha OCHOBE [Tepcniek- cerbto MHTEpHET. | Pecypcnl
iatgopmbl Lego | TUBBI WHTepHer.
Mindstorms. pa3BUTHSL.
O6pazoBa-
T



Temer s Nzyuaembie [Koa-Bo Popmb! . | Mertonuueckoe Dopmbl
Ne  |caMOCTOSITEIIBHOIO CaMOCTOSTENLHOU
BOIIPOCHl | 9acOB oOecneueHe |0TYETHOCTH
U3YYEHHUSI paboThI
TeJbHBIE
MTPOCKTEHI.
5. O6pa3zoBarenpHas | O0mue 4 Pabora ¢ Pexomenayemast | KoHcrekr.
pOOOTOTEXHUKA MIPUHIIHIIHL. TUTEPATypPOH U auTepaTypa.
Ha OCHOBE [Tepcnex- cerbto MHTEpHET. | Pecypcnl
1atGopmbl THUBBI WNurepner.
Arduino. pa3BUTHSL.
O6pazoBa-
TeJbHBIE
MIPOCKTEHI.
Hroro 18

5. ®OHJI OLIEHOYHBIX CPEJCTB JIJis1 IPOBEJEHUA TEKYIIEA

U IMPOMEXYTOUHOM ATTECTAIIMH MO JUCIHUIIJIUHE

5.1. IlepeyeHb KOMIETEHIHUH € yKa3aHMeM 3TanoB ux (GopmMupoBaHus B

npouecce 0CBOECHUSI 00Pa30BaTeJIbLHONH MPOTPAMMBI

I/I3yquHe JAUCHUITIINHBI

«MuxkpormporneccopHoe

yIpaBJIC€HHE B

JEeSATEIBHOCTH» MO3BOJISIET CPOPMUPOBATH Y OAaKaIaBpOB CIEAYIOINE KOMIIETEHLIUH.

KOI[ M HAMMCHOBAHNC KOMIICTCHIINH

Ortarnbl hopMHUpPOBaAHUS

JNIIK-3 ~ CnocobeHn  OpraHu3OBBIBATH
JCSATCIIEHOCTh oOyJaromuxcs,
HATPABIICHHY O Ha pa3BHUTHE u
MOJJICp)KaHUE Yy HHUX T03HABATCIILHOM
aAKTUBHOCTH, CaMOCTOSITCIIbHOCTH,

MHULIMATHUBBI U TBOPUYECKHUX CITIOCOOHOCTEMN

1. PaGota Ha y4eOHBIX 3aHSATHUSX.
2. CamocrosTenbHas padora.

CIIK-1 «CniocoGeH 0CBOUTH COBPEMEHHBIE
KOHIIETIINH, TEOPUH, 3aKOHBI U METO/bI B

obmactu  GU3HKK, ~ MaTEMaTUKH U
nH()OpPMATUKHU, OBIAJETh  OCHOBHBIMHU
METOIaMH perieHus 3anad,

chOpMYyJIMPOBAaHHBIMU B paMKaX JIaHHBIX
MPEAMETHBIX 00J1acTel, U MPUMEHUTD HX B
11poheCCHOHAIBHON IS TSIIBHOCTH

1. Pabota Ha y4eOHBIX 3aHATHUSX.
2. CamocrosTenbHas padora.

5.2. Onucanne mokasartejied U KPUTEPHEB OLCHUBAHUNA KOMIICTCHIIUN HA

PA3IHYHBbIX ITallaX UX (l)OpMI/IpOBaHI/IH, OolIMCaHHue¢e IIKAJ OICHUBAaHUA

LT VECERT T
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OneHnBaeMbIe VpOBCHE Oram . Kpurepun [Ixaa
copmupo- OmnmcaHune moka3aTenei

KOMITETEHIINN (hopmupoBaHUs OLICHWBAHWA | OLICHWBAHMSA
BaHHOCTH

ATIK-3 Ioporoserii | 1. Pabora Ha 3naem: Texymmmit 41-60
y4eOHBIX 3aHATUSAX. | - HAyYHO-METOAMYECKHE OCHOBBI | KOHTPOIIb
2.Camoct IUIAHUPOBAHUSI ~ MEJaroruyeckoi | (BBIMOJHEHU
osITeNbHAs JIeSITeIbHOCTH; e
pabora. - METOINYECKUN MOTEHIMAN | JabOpaTopH

MPernoiaBacMoro IpeIMeTa; BIX paboOT U
CHCTEMY  OIIGHKHM  pE3yJbTaToB | JOMAIIHUX
OCBOCHHUS o0yJaromuMucs | 3a1aHuH,
MPEAMETHOTO COEPKAHUSL. TECTHPOBAHH
e)s
Ymeem: MOCeIICHNUE,
- peaJn30BBIBATH METOAWYECKHH | KOHCIIEKT,
MOTEHIHAT MIPENoaBaeMoro | KypcoBas
npeamera U1 JIOCTHKEHHUS | paboTa,
00pa3oBaTeNbHBIX LeJeH; 3a4er c
- WCIIOJB30BaTh CUCTEMY OLICHKH | OLEHKOM
pe3yJbTaToB OCBOCHUS
o0yJaromumucs IIPEIMETHOTO
COJIepIKaHusI.

[pomsuryTei | 1. Pabora Ha 3naem: Texymmit 61-100
y4eOHBIX 3aHATHAX. | - HAYYHO-METOJMYECKHE OCHOBBI | KOHTPOIIb
2.CamocTosiTenbHas | IUIAHWPOBAHUS — MEJarorudeckKoi | (BBIOJHEHU
pabora. JIeSITEIIHOCTH; e

- METOIUYECKUH MOTEHIMAN | Ja00paTopH
MPETo1aBacMOro IpeIMETa; BIX paboT M
CHCTEMY  OIIGHKHM  PEe3yJIbTaToB | JOMAIIHUX
OCBOCHHUS obyJaromuMucs | 3a/aHuH,
MPEJIMETHOTO COJIEPIKAHUSL. TECTUPOBAHH
e))

Ymeem: KOHCIIEKT,
- peaJM30BBIBATh METOAMYECKHH | KypcoBas
MOTEHIHAT npernogaBaeMoro | pabora
npesaMera TSt JIOCTHDKEHUS | MOCEIIEeHNE,
00pa3oBaTeNbHBIX LEJIeH; 3a4er c
- HCIIONB30BaTh CHUCTEMY OLICHKH | OLICHKOM
pe3yibTaToB OCBOCHUS
o0yJaromumMucs IIPEIMETHOTO
COJIepIKaHusI.
Bnaoeem:
- OTIBITOM peanuzanuu
METOIUYECKOTO MOTEHIUAaa
NPErojaBaeMoro IpeaMera Ui
JIOCTHKEHUS 00pa3oBaTeNbHBIX
LIeJIeH;

- ONBITOM  HCIIOJIb30BaHMS
CHCTEMBl  OLIEHKH  PE3YJIbTaTOB
OCBOCHHUS 00yJaromuMucs
MPEJIMETHOTO COJIEPKAHUSL.

CIIK-1 IMoporoeeriit | 1. Pabora Ha 3naem: Texkyuuii 41-60
yqe6HBIX 3aHATHAX. - COBPEMCHHBIC KOHICIIITUHU, KOHTPOJIb
2.CaMocTOsITeNIbHAS | TEOPHH, 3aKOHBI W METOIbl B | (BBIIOJHEHH
pabora. obnacTu nHDOPMATHKH uj|e

NEepPCIIEKTHBHBIC HalpaBJIeHus | J1a00paTopH
Pa3BUTHUSI COBPEMEHHOW HayKH; BIX paboT M
- 3HaYeHHME W MECTO | IOMalIHMX

2
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JHCLUTUTHH ¢$u3MKO- | 3a7aHuH,

MaTeMaTHYEeCcKOTro IMKJIa B OOIIEH | TeCTHpOBaHM

KapTHHE MHpA. e),
KOHCIIEKT,

Ymeem: KypcoBas

- SCHO M JIOTMYHO W3Jarath | paboTa

HOJTy4eHHBIE 0a30BbIe 3HAHMS; MOCeLICHHE,

- JIeMOHCTpUpPOBATb IOHHMAaHHE | 3a4eT c

o0mend  CTPYKTYpHl  JOUCHUIUIMH | OLEHKOU

(M3HKO-MAaTEMaTHYECKOTO IIUKIIA H

B3aUMOCBSI3H HX C  JPyTHMH

JHCIUIUTHHAMHY;

- CTPOMTh MOJEIH pEealbHBIX

00BEKTOB MU NPOLIECCOB;

- mpodeccHOHaNBHO  pemaTh

3a/1a4y, CBS3aHHBIE C IIPEIAMETHOM

00J1aCThIO, C YUETOM COBPEMEHHBIX

JOCTH)KCHUH HayKu;

- TPUMEHATH HH(YOPMAIHOHHO-

KOMMYHHKAIIMOHHBIE — TEXHOJOTUH

it 3GQGEKTUBHOTO  PELICHHUS

HAay4YHBIX W TPHUKIAJHBIX 3a1ad,

CBSI3aHHBIX c HpeIMETHOH

00J1aCThI0.

[poneunyteiid | 1. PaboTa Ha 3naem: Texyumii 61-100
y‘le6HLIX 3aHATHUAX. - COBPCMCHHBIC KOHICIIIWUHU, KOHTPOJIb
2.CaMOCTOHTeHLHaH TCOpUHU, 3aKOHbBI W MCETOAbI B (BI)IHOJ'IHCHI/I
pabora. obnactu nH}pOpPMaTUKU ule

MepPCIEKTHBHBIC HalpaBJICHUs | J1abOpaTopH

Pa3BUTHS COBPEMEHHON HayKH; BIX paboT H
- 3HaYeHHME W MECTO | JOMAIIHHX

JHCLMTUTHH ¢bu3uKo- | 3amaHui,

MaTeMaTHYeCcKOro IUKJIa B OOIIeH | TeCTUPOBaHH

KapTHHE MHpA. e),

KOHCIICKT,

Ymeem: KypcoBasi

- SICHO W JIOTUYHO wu3Jarath | pabota

NoJTyueHHbIe 0a30BbIe 3HAHUS; HOCEIIeHUE,

- JEMOHCTPHUPOBATH MMOHUMAHHUC 3a4€CT C

o0meit  CTPYKTypbl  JUCHUIUIMH | OUEHKOH

(hU3MKO-MAaTEMATHYECKOTO IHKIIA U

B3aUMOCBSI3H HMX C  JIPYyTHMH

JHCLMIUTMHAMMY;

- CTPOMTh MOJEIH pealbHBIX

00BEKTOB WJIH MPOLIECCOB;

- mpodeccHOHaNbHO  peaTh

3a/lauM, CBS3aHHBIE C MPEIMETHOU
0071acThIO, C YIETOM COBPEMEHHBIX
JIOCTUKEHUHN HAYKU;

- TPUMEHATH HWH(DOPMAITHOHHO-
KOMMYHHKAITMOHHBIE  TEXHOJIOTHH
st 3GGEKTHBHOTO  PEIICHHS
HAyYHBIX W MPUKIAJAHBIX 3a1ad,
CBSI3aHHBIX c MpeIMETHOMI
001aCcThIO.

Braoeem:
- CIOCOOHOCTBIO K JIOTHYECKOMY
paccyKICHNUIO;

- MO/JICITUPOBAHUEM Ut
MMOCTPOCHUS 00BEKTOB u
MPOLIECCOB,  ONpEJCNICHHs M
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IpecKa3aHus UX CBOUCTB;

- BJIAJEET OCHOBHBIMH METOJaMU
pemeHus 3ajad,
c(OpMYyIHPOBaHHBIMH B  paMKax
NpeMETHBIX 00JacTei.

5.3. TunoBbie KOHTPOJIbHbIE 3aJAHUA UM MHbIE MATePUAJIbl, HEOOXOAMMbIE
JIJIS OLEHKHM 3HAHUH, YMEHHMH, HABHIKOB M (HUJIM) ONbITA JAEATEJbLHOCTH,
XapaKTepu3ywIIuX 3Tanbl (GOPMHUPOBAHUS KOMIIETEHIMH B Mpouecce

0CBOEHHS 00pa30BaTeIbHON MPOrPAMMBbI
IIpuMepsl TECTOBBIX 3aJaHUU VIl TEKYLIEr0 KOHTPOJIS:

1. Ilpu ... NIOJKIIOYEHUH CHJIA TOKA B KaXJOM MOTPEOUTENE - OJHA U Ta K€, pa3InyaeTcs
HaIpsHKEHUE: B KaXKJI0M KOMITOHEHTE IMaJ1aeT €ro 4acTh.

a) MOCJeI0BATEIHLHOM; 0) mapajuieabHOM;

B) IIPSIMOM,; I') KICKYCCTBEHHOM.
2. ... - ICKyCCTBEHHOE «IIPEMATCTBUE» JJI TOKA.

a) TPaAH3UCTOP; 0) pe3ucrop;

B) JIHUO/I; I') CBETOJIUO/I.
3. VF = 0,7 B. VDC - cotHu wm Tbicsuyd BOJbT. OTKPHIBACTCS MEMJICHHO.
BoccranaBnuBaeTcs nocie nmpo6osi 00paTHBIM TOKOM.

a) BBITIPSIMUTEIIbHBIN U0 0) muon IloTTkwy;

B) A10J 3€HHEPA,; T') CBETOIUO/I.

4. VF = 0,3 B. VDC - necarku BosbT. OTKpbIBaeTcss ObicTpo. Cropaer mocie mpoOos
00paTHBIM TOKOM.

a) BBIPSIMUTENbHBIN THOJ 0) muon LloTTku;

B) 110 3€HHEDPA; ') CBETOJAMO/I.
5. VF =1 B. VDC - ¢dukcupoBaHHOEe 3HaU€HHE Ha BHIOOp. YMBIIUIEHHO UCIOIB3YETCS B
0oOpaTHOM HampaBJICHUH KaK UCTOYHUK (PUKCHPOBAHHOTO HANPSKEHUS.

a) BBITIPSIMUTEIIBHBIN U0 0) muox IloTTkwM;

B) I10J 3€HHEDPA; ') CBETOAUO/I.
6. ...- sHeprodddekTuBHAA, HAAEKHASA, JOJATOBEYHAS <«JIAMIIOYKa». .... - BHUJ JHOJA,
KOTOPBIN CBETUTCS, KOTIa Y€pPEe3 HEro MPOXOJUT TOK OT aHoja (+) K Katoxy (—).

a) TPAH3HUCTOP; 0) pe3ucrop;

B) IUO/I; T') CBETOAHO/I.

IIpumep J1adopaTopHOM padoOTHI MO AMCHUIIIMHE
«MukponpoueccopHoe ynpapJjieHie B IPOCKTHOH AeSITeJIbHOCTH»

JIABOPATOPHASI PABOTA. CO3JJAHME NPOCTEMIIEIO DJEKTPOHHOT' O
YCTPOWMCTBA - MUTAIOLIIET'O CBETOJAMO/IA.
UL L
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HEJb PABOTbBI

[To3HAaKOMUTBCS € NPHHIHAIIAMA M METOJaMH pPa3pa0OTKH, KOHCTPYHUPOBAaHUSA |
MIPOrPaMMHUPOBAHHS YIIPABISIEMBIX JJICKTPOHHBIX YCTPOWMCTB Ha 0a3e BBIYMCIHTEIHLHOU
mwiardopmer Arduino Uno.

3AJTAHUE

1. O3HaKOMUTCSI CO CIEIYIONIMMH TOHSATHSAMH: DJIEKTPUYECTBO, OCHOBHBIC 3aKOHBI
AJIEKTPUYECTBA, CHOCOOBI YIPaBJICHUS JIIEKTPUYECTBOM, UTO TaKOE€ PE3UCTOp, IHOJ,
CBETOJUO/I.

2. C moMOIIbI0 TMPUHIMIIAAIBLHON CXeMbl COOpaTh CXeMy Ha MAaKeTHOM IuiaTe u3
AeTanei, mpeaHa3HauYeHHBIX JJI1 TaHHOTO SKCIEPHMEHTa, COO0aas PEKOMEHALNU 10 ee
cOopke.

3. YcranoButh mnporpammHoe obOecredernne Arduino IDE u o3HakoMUTCS C €ro
uHTepdencom.

4. 3arpy3uTh TOTOBBIN CKETY JJIs MPOINMBKH Tu1aThl Arduino ajis JaHHOTO YKCICPUMEHTA
u3 «File — Examples»

5. BriOpaTh u3 Tabnuilpl, COrJacHO HOMEPY BapuUaHTa 3a/JlaHKe U1l U3MEHEHHS PEeKUMa
paboThI CBETOIMOTHOTO Masiuka ¥ BHECTU U3MEHEHHS B CKETY.

6. YCTHO OTBETUTH HAa KOHTPOJIHHBIE BOIIPOCHI.

7. Co3maTh OTYET B AJIEKTPOHHOM BHUJIE.

8. [IpenocraBuTs, npenogaBatento otueT (cM. «Dopma oTueray) v MPOAEMOHCTPUPOBATH
pe3yJbTaThl PaOOTHI.

®OPMA OTYETA

OTtyeT (0OBIYHBIC TETPATHBIC JUCTHI) TOHKEH COJEPIKATh:

1. Ha3BaHMeE U 1EJIb JIAOOPATOPHON PAOOTHI;

2. KOHCIIEKT paznena « TeopeTruueckue CBEACHUY;

3. CIIUCOK JIeTajeu sl HIKCIIepUMEHTa U IPUHIMIHAIbHAS cCXeMa

4. KpaTKu¥ TEKCT 3aJlaHu;

5. pe3ynbTaThl BBHITOJHEHMS 3aJJaHUN W3 TaOJIMIIbl 33aHUI COTIaCHO HOMEpPY BapuUaHTa
(CKeTud C BBIJICICHUEM U TOSCHEHHEM TE€X MECT, KOTOpPbI€ IMOKa3bIBAIOT BBIMOJHECHHE
3a7aHuM );

6. BEIBOIBI 11O paboTe.

KOHTPOJIBHBIE BOITPOCHI

1. Yro OGyneT, eciiv MOIKIIOYUTH K 3eMJIe aHOJ CBETOAMO/1a BMECTO KaToia?

JLCLECTGT
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2. Yto 6y,Z[CT, €CIIM IMOAKIIOYHUTL CBCTOAHMOA C PE3UCTOPOM 0O0JBIIOr0 HOMHHAJA

(manpumep, 10 kOm)?

3. YUro Oynert, eciii MOAKIIOYUTEL CBETOANO ] O6e3 pe3ucTtopa?
4. 3aueM Hy>xHa BcTpoeHHas QpyHkius pinMode? Kakue mapameTpsl oHa IpUHAMAET?

5. 3aueM HykHa BcTpoeHHast pynkuus digital Write? Kakue napameTpsl oHa TPUHUMAET?
6. C momoIipi0 Kakoil BCTPOCHHOW (PYHKIHMHM MOXXHO 3aCTaBUTh MHUKPOKOHTPOJLIEP

HUYEro He J1eJ1aTh?

7. B xakux eguHUIAX 33/1a€TCS ITUTEIBHOCTD May3bl A1 TON PYHKITAN?

METOJINYECKHUE PEKOMEHJIALIMHA

Cnucok aeraJieii AJ1s1 SIKCIIEPUMEHTA
— 1 murara Arduino Uno
— 1 GecnaeyHast MakeTHas IUIaTa
— 1 cBeToamop,
— 1 pesucrop Homunanom 220 Om
— 2 mpoBOJa «IIana-mara»

IIpyuHuMnIMaIBLHAA cXemMa

[ruw 13 > A AA >|
' 220 Om \;\

|||—

CxeMa HA MAKETHOM 1j1aTe

RounTmn=a

2|
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Koxa nporpammubl

void setup()
// mHactpanBaeM muH Nel3 B peXuM BBIXO/A,
// T.e. B p&KMM UCTOYHUKA HATIPSKEHUS

pinMode(13, OUTPUT);

}
void loop()

{
// monaém Ha uH 13 «BBICOKMM curHa (aHTI. «highy), T.€.
// BBIIAEM 5 BoJIbT. Uepes cBeToANO ] OOEKHUT TOK.
// DTO 3aCTaBUT €ro CBETUTHCS
digitalWrite(13, HIGH);
// 3apepxuBaeM (aHri. «delay») MUKpOKOHTpOILIEP B 3TOM
/I coctostHum Ha 100 MUSITMCEKYH
delay(100);
// monaém Ha TiuH 13 «Hu3KHi curHam (aHri. «lowy), T.e.
// BeImaém O BOJIBT WM, TOUHEE, TPUPABHUBAEM TTHH 13 K 3emuie.
// B pe3ynbpTare CBETOAMO/I TOTacHET
digitalWrite(13, LOW);
// 3aMHupaeM B 3TOM cocTosTHUU Ha 900 MUIITUCEKYH T
delay(900);
// mocie «pa3zMopakuBaHus» 100p cpasy ke HAUHET UCTIOTHSITHCS
// BHOBB, M CO CTOPOHBI 3TO OyJET BBITJISIIETh TaK, OyATO
/I ceerogmon muraet pa3 B 100 mc + 900 mc = 1000 mc = 1 cex

¥

BAPUAHTBI 3AJIAHUM

3AJAHUSA )11 BAPUAHTA Nel

1. Cnenaiite Tak, 4TOOBI Mas;luOK CBETHJICS TOJICEKYH[BI, a TMay3a MEexay

BCITBITIIKAMU ObLJIa paBHA OJTHOM CEKyHJIE.

2. V3menuTe kox mpumMepa Tak, YToObl MasiuOK BKIIFOUAJICA HA TPU CEKYH/IbI

1OCJIE 3aIyCcKa YCTPOMCTBA, a 3aTEM MUTAJI B CTAHJAPTHOM PEKHUME.

3AJJAHUSA 151 BAPUAHTA Ne2

1. V3meHuTe KOJ MpUMepa TaK, YTOOBI MasuOK BKJIFOYAJICS HA JIBE CEKYH/IbI

MOCJIe 3aIyCcKa yCTPOMCTBA, a 3aTEM MUTAJ B CTAHAAPTHOM PEKUME.

2. V3menute koa mpumepa Tak, YTOObI Mas4OK CBETHJICS JIBE CEKYHJbI, a

Imay3a MCKAy BCIIBIIIKaAMH ObLIa PaBHA IMOJICCKYH/IbI.

Ne BapuaHnTa COOTBETCTBYET HOMEPY MO CIUCKY

T
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IIpuMep noManiHero 3ajaHus M0 AUCHUIIHHE
«MukponpoueccopHoe ynpasJjieHHe B IPOEKTHOM AeSITeIbHOCTI

3AJTAYA

Chenaiite Tak, YTOOBI MasiuOK CBETHJICS CEKYH]y, a May3a MEXIy BCIBIIIKAMHU ObLIa
paBHA IBYM CEKYHJIaM.

CXEMA HA MAKETHOM ILJIATE

]

) == =

& ¥ = —J = Led

M= £ Z = DO EEme— o

Cemhoos EE?EEQ IO — e (=TT R T e ]
R T . . .o T I
.. . - - . .o ¥ Emw oo wowowowow
- % §F w W L |l'.'/.'.l".'.'.'.'.
------ . o ow I T T T O I
LI O TP % 5 % 5 % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ "W

TEKCT ITPOI'PAMMBI

void setup()

{
pinMode(13, OUTPUT);

¥
void loop()

{
digitalWrite(13, HIGH);
delay(1000);
digitalWrite(13, LOW);
delay(2000);

¥

IIpuMepHbIe BONPOCHI K 3a4eTY C OL[EHKOI B 6 cemecTpe

1. PoGotorexnuka. Po6oT. @yHKIIMOHATBHAS CXeMa poOoTa.
2. ManunynsanuonHbie cuctembl. Kitaccudukaiys MaHUITY ISITUOHHBIX CUCTEM.
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3. YcTpolcTBO poOOTOB: cUCTEMA MEPEABUKEHUS, UCTIOTHUTENbHBIA OpTraH, CEHCOpHAas
cUCTeMa, TaTYNKH, TPUBOJBI.

Oco0eHHOCTH CHUCTEMBI YIIPaBICHUS POOOTOM.
Hctopusi 1 COBPEMEHHOE COCTOSIHUE POOOTOTEXHUKHU.
OCHOBHBIE TMOHATHUS TEOPUH YIIPABICHUSI.

[Tpunuumne! ynpasnenus. Knaccudukaius CUCTEM yIpaBlIeHUSI.

Crpykrypa unudpoBoOii CUCTEMBI YIIPaBICHUS.
VYrpaBiieHHe IBUKEHUEM MaHUITYJISATOPA.

. Konecubie MOOUIIEHBIE POOOTHI.

. YipaByieHue IBUKCHUEM MOOWIBLHBIX POOOTOB.

. Muxkpokontposutep Arduino. Kommonentsr Arduino.

. Peauctop. Ceronuno.

. I3MeHeHHMe SPKOCTH  CBETOAUOJA C  HCIOJIBb30BaHUEM

MOAYJIAOHNHA

15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

RHBRO©oo~No O A~WNE

0.
1.
12.
13.
14.
15.
16.

Tpanzucrtop. BempsamurensHbii auon. Pere.
[IpuHnunuansHas cxema. UTeHrne NpUHIMIUATBHBIX CXEM.
[TporpammupoBanue Arduino.

Kiaccer 1 METOEI.

Co3nanne OMOINOTEK.

CityyaiiHbie yncna.

Matematuyeckue QyHKIIUH.

Omnepanuu ¢ OUuTamu.

@OyHKIIUU BBOJIa/BBIBO/IA.

['eHepupoBaHuE 3ByKOBBIX CUTHAJIOB.
[IpepbiBanust.

HIMPOTHO-UMITYJIbCHOU

IIpumepHBIE BONPOCHI K 3a4€Ty € OLIEHKOU B 7 ceMecTpe

MakeTHbIe TUTaThl ¥ X PA3HOBHUIHOCTH.
YucnoBble MepeMEeHHbBIE U apU(PMETHICCKUE OTICPAITHH.
BemecTBeHHBIC TTEPEMEHHBIC.

OmniepaTopsl CpaBHEHUS YUCET.

Komangpl. [{ukiiel. @yHKIWH.

Tunel ganabex. OdopMIIeHHE TPOrPaMMHOTO KOa.
OpraHu3aiusi MaCCHMBOB.

BBox v BeiBo ganHbBIX B Arduino.

[{ndpoBbie 1 aHATOTOBBIC BXOBI U BBIXO/BI.
Cranmapraas oubamorexa Arduino.
Maremaruueckue GyHKIUH.

JlonomHuTenbHBIC (DYHKIIMH BBO/IA U BHIBOJIA.
Kunkokpucraaandeckue AUCIUICH.

OmnpeneneHne COOCTBEHHBIX CHMBOJIOB.
CeMucCerMeHTHbBIC U CBETOIMO/IHBIE HHIUKATOPHI.
VYpaieHrue CEMUCETMEHTHBIMU UHIUKATOPAMH.
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17. Ilporpammuposanue Arduino Ethernet.

18. Bemonaenue apudmerndeckux onepanuit B Arduino.
19. ITnater pacmmpenust Arduino.

20. IpepwiBanus B Arduino.

21. CeHcopHbIe YKpaHbl.

22. DNEeKTpOABUTaTENN U ABHKEHUE.

23. [nara pactmpenus Ethernet

24. OOMeH TaHHBIMHU C CEPBEPAMH.

25. Hactpoiika koHTakToB Arduino mo ceTH.

IIpumepHbIe TEMbI KyPCOBBIX padoT

CoBpeMeHHBIE MUKPOIIPOLIECCOPHI.
HNurepdeticel nepudepuifHbIX YCTPOUCTB.
ApXHUTEKTYypa MaTepUHCKHX IIAT.
MHoronponeccopHbI€ CUCTEMBI.
CoBpeMEeHHbIE apXUTEKTYPbl BBIYUCIUTEIbHBIX CUCTEM.
ApXHUTEKTYpa YHUBEPCAIbHBIX MUKPOIPOLECCOPOB.
ApXUTEKTypa MUKPOIIPOLIECCOPOB.
CynepKkoMIbIOTEPHI.
HeipokoMIibroTEPHI.
. Mukporporeccopbl MOOMIIBHBIX CUCTEM.
. HanopoOoThL.
. bBuopoOoTHLI.
. PoOoTOTEXHMKA B COBPEMEHHOM MUDE.
. IIporpamMmmMHoe obecrieueHue Jyisi IporpaMMHpPOBaHUS pOOOTOTEXHUUECKUX CUCTEM.
. I[Ipounoe u 6yayiiee poOOTOTEXHUKHU.
. [IpombllieHHas: pOOOTOTEXHUKA.
. KoHCTpyKTOpBI TpOrpaMMupyemMbix poOOTOB.
. O0OpazoBaTeinbHbIE pOOOTOTEXHUUECKHUE CUCTEMBI.
. O6pa3zoBaTenbHas poOOTOTEXHHKA Ha OcHOBE maTdopmbl Lego Mindstorms.
. OOpa3oBaresbHas pOOOTOTEXHUKA HA OCHOBE MUKPOKOHTpoIuiepa Arduino.
. UcKycCTBeHHBIN UHTEIUIEKT B POOOTOTEXHUKE.
. MonenupoBaHue U KOHCTPYHUPOBAaHUE B POOOTOTEXHHKE.
. broHMKa 1 3BOTIOIIMOHHAS POOOTOTEXHHUKA.
. MexaTpoHuka u poOOTOTEXHUKA.
. BeruncnuTenbHble yCTpOCTBa B CUCTEMaX YIPaBJIEHUS pOOOTOB.

HOoo~NoO~wWNE

NNNNNNNNRRRPRRRRRR R
OBRWNRPOOONOUDMNWNREO

5.4. MeTtoan4yeckue MaTepuaJibl, ONpeaessiionue npouexypbl ONeHNBAHUA
3HAHMM, YMEHHMH, HABBIKOB W (MJH) ONbITA  JAEATEJbHOCTH,
XapakTepu3yIuX 3Tanbl GOpMUPOBAHUSA KOMIIETCHIIMH
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OueHuBaHWE CTENEHH OCBOCHMSI OOYYAIOMIMMUCS TUCHUIUIMHBI OCYIIECTBIISIETCS Ha
ocHoBe «lloyioxkeHne 0 OATBHO-PEUTUHIOBOM CHUCTEME OLICHKH yCIEBAEMOCTH CTYJACHTOB
MI'OVY».

[IIxana cOOTBETCTBUSI PEUTUHTOBBIX OLIEHOK MATUOAUILHBIM OLICHKAM:

OrieHKa 110 5-0aJUILHOM CUCTEME Ouenka o 100-
OaJUTPHON CUCTEME
5 OTJINYHO 81—-100
4 XOPOIIIO 61 —80
3 yJIOBJICTBOPUTEIILHO 41 - 60
2 HEYOBJICTBOPUTEIHHO 2140
1 HE00XO0IMMO MTOBTOPHOE U3YYEHUE 0-20

B 3adeTHO-’K3aMEHAIMOHHYI0 BEJOMOCTb U 3QYETHYIO KHUXKKY BBICTaBISIOTCS
OILICHKH TIO MATHOAJIHLHOM IIKaJIe U PEUTUHTOBBIE OLIEHKH B Oasiiax.

[Ipu monxydeHHH CTYIEHTOM Ha 3a4€T€ HEYJIOBIECTBOPUTEIBLHOM OLEHKU B BEAOMOCTD
BBICTABIIICTCA PEUTHHroBas oOIleHKa B Oammax (<40 ©OamioB), COOTBETCTBYIOIIAS
(hakTHIEeCKUM 3HAHUSIM (OTBETY) CTY/ICHTA.

Oo01iee xomuecTBo 0ayuioB Mo aucruiuinge - 100 6ayuios.

MakcuManbHOE KOJIMYECTBO 0aioB, KOTOPOE MOXKHO HAOpaTh B TEUCHUE CEMECTpa 3a
MOCEIIAEMOCTh, BBIMIOJIHEHUE JA0OPATOPHBIX M JOMAIIHUX 3aJlaHUi, TECTUPOBAHHUE U
CaMOCTOSITENIbHYIO padoTy — 80 6aLIOB.

3a mocelleHre JEeKIIMOHHBIX 3aHATUN U HAMMMCAaHUE KOHCIIEKTOB 00YYarOIIUACs MOXKET
HabpaTh MaKCUMaIbHO 15 6asnsoB.

3a BBHITIOJIHEHUE JIOMANTHUX 3aJJaHUui 00yJaroluics MOKeT HabpaTh MakcuMaiabHO 10
OaoB (5 3amanuii o 2 6anna).

3a MOJArOTOBKY KOHCIEKTOB IO CaMOCTOSITEIbHOW paboTe oOydarommiicss HaOpathb
MakcumainbHO 10 Gasios.

3a BBHITIOJIHEHHE JTAOOPATOPHBIX PA0O0T OO0YYAIOIIMIICS MOXKET HAOpaTh MaKCUMAaJIbHO
30 6amnoB (15 pabot o 2 Oasmna).

3a TecTHpoBaHHME OOYYAIOIIMKHCA MOXeT HaOpaTh MakcuMaiabHO 15 OammoB (15
TECTOBBIX BOIIPOCOB M0 1 Oauty 3a KasK/blii).

MakcuMmainbHas cymma 0ajioB, KOTOpble OOydJarouuiicss MOXKeT HaOpaTh MpHU caade
3ayeTa, cocTaBisgeT 20 6aoB.

Jlmsg cpadm 3adeTta ¢ OICGHKOM IO AUCIHUINIMHE HEOOXOJUMO BEITIOJHUTE BCE
TpeOyemble J1abopaTopHble pPAOOTHI (MOMYYUTHh JOMYyCK K 3a4eTy y MpernojaBareds,
MpOBOJMBIIET0  JJabopaTopHble  pa®oThi).  CyIIECTBEHHBIM  MOMEHTOM  SIBJISIETCS
MOCENIAeMOCTh 3aHATHH (B CiIydae MPOIYCKOB 3aHSATHI MpejnoaraeTcsi 6ojiee moapoOHbIi
ONpoOC MO TeMaM IPOIYILIECHHbIX 3aHsATUI). Ha 3aueT BBIHOCHUTCS Marepuall, U3jaraemsblil B
JEKIIMOHHOM KypCce€ M paccMaTpuBaeMblii Ha JabOpaTOpHBIX 3aHATUAX. [l moydeHus
3aueTra HAJAO0 TMPaBUJIBLHO OTBETUTh HA HECKOJIBKO TIOCTABJICHHBIX BOMPOCOB. B
3aTPYyAHUTENBHBIX CUTyalusiXx (B OTHCNBHBIX CIydasx) JOMYyCKaeTcs Ha 3a4yeTe
BOCIIOJIB30BAThCSl TETPAAbIO C 3alUChI0O MAaTEPHAIIOB JICKIUH U CEMUHAPOB B MPUCYTCTBUU
npenojaBarens. [Ipu aTom mpenogaBaTenb MOXKET YOEAUThCS, B KAKOW CTENEHU CTYACHT
OPUEHTHUPYETCSI B «CBOMX» MaTepualiax, U MO POy AOMOJHUTENIbHBIX BOIMPOCOB (110

TETPaJn) PEIIMTh BOIIPOC O 3aUeTe.
LU
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[Ipu mnepecmaue 3adyeTta ¢ OLECHKOW HCHOJIB3YETCS CIEAYIONIEE MPaBUIO s
(hopMUPOBAaHHS PSUTHHTOBOM OIICHKHU:

- 1-3 mepecnava — (akTUdecKas PEUTHHTOBas OICHKA, MOJyYCHHAs CTYJCHTOM 3a
OTBET, MUHYC 5 (0amioB);

- 2-s mepecaava — (hakTUYECKas PEUTHHTOBas OICHKA, MOJyYCHHAs CTYJCHTOM 3a
oTBeT, MUHYC 8 (0aIoB).

Y4eT mocenaeMoCTH JICKIIMOHHBIX M JaO0OpaTOPHBIX 3aHATHH OCYIIECTBISICTCS TI0

BEIIOMOCTH, MIPEACTABICHHON HIKE B (hOpME TaOTHUIIBI.

MocKOBCKHUI TOCYIAPCTBEHHbIN 00J1aCTHOW YHUBEPCUTET
BegomocTh yuera nmoceieHus
Du3uKo-MaTeMaTH4YeCKUuil ParyabTeT

Hamnpagsnenue noarorosku: 44.03.01 - [legarornueckoe oopa3zoBaHue
[Tpoduib noarorosku: Mupopmaruka

JucuumnuHa: MUKpOIPOIIECCOPHOE YIPaBICHUE MPOSKTHON AEITETbHOCTH
['pynma: 41

[Ipenonasarens: [lleBuyk M.B.

No Ddamunusa Ilocemenue 3aHaTuit Hroro
/1 n.o.
1 2 3 4 | | 18
1. | UBanoB U.U. | + - + - + 10
2. | Hetpos ILII. - + + + + 8
MockoOBCKHII TOCYIapPCTBEHHbIH 00JIACTHOM YHUBEPCUTET
BepoMocTh ydyera Tekyuie ycrneBaeMoCTH
PDu3uko-MareMaTuueCcKuil paxkyJabrTer
Hampasnenue noarorosku: 44.03.01 - [Tegarorudeckoe oOpa3zoBaHue
[Tpoduib noaroroBku: Mupopmaruka
Juciunnuaa: MUKpOIpoLECCOPHOE YIPABICHUE TPOCKTHOM A€ TEIbHOCTH
['pynna: 41
[Ipenonasarens: IlleBuyk M.B.
CyMmmMma 6amioB, HaOpaHHBIX B CEMECTpe Hrorosas oneHka Topmch
O6mas MpErno1aBaTest

No Baim. _ | 3aa.c |cymma

W ®. N.0.| mocem. J1ab. IOM. Bem. | Tectn ornen- | 0annos

paboThI . | KoHCI. | pOBaHHE N
no 15 3a1aHmi KOH (maxe. | [Tudpa | Ipormcs
10 30 1o 10 mo 15
Gamno | o~ | w010 | L 10 20 100)
6aIoB baios GAIIOB

1 2 3 4 5 6 7 8 9 10 11 12

1. H;IaEIOB 6 8 6 15 [leBuyk 19 4 Xop. [eBuyk
2. |IlerpoB 7 7 6 20 [TeBuyk 10 4 YAOBIL ITeBuyk

2| 001778

LG
00000 1 1692 21



CTpyKTypa OlleHMBAHUSA TOMAIIHUX 3aJaHU I

Kpurepuu oueHuBanus bansbl
AKKYpaTHOCTb ¥ IIOJIHOTA BBINOJHEHUS BCEX ITYHKTOB 33JaHUs 0-1
IloHMMaHue JIOTHKYU BBINOJHEHUS 33JaHUs U 3HAYCHMS IOJyYECHHBIX 0-1
pE3yIbTaTOB

Kpurepuu u mikajga oeHUBaHUs KOHCIIEKTA
Kpurepuid baJbl

TekcT KOHCIIEKTa JIOTUYECKU BBICTPOCH U TOYHO H3JI0KEH, ICEH BECH X0 0-1
paccyXIaeHus
JlaHbl OTBETBHI HAa BCE IIOCTABJICHHBIC BONIPOCHI, H3JI0KEHBI HAYYHBIM 0-1
A3BIKOM, C IPUMEHEHUEM TEPMHUHOJIOTUHI

I kana oncHUBAaHHUA TECTOBLIX BOIIPOCOB

Kpurepuii ouenuBanus bannet
J1aH BEpHBIM OTBET Ha BONPOC TECTA 1
J1aH HEBEPHBIN OTBET HA BOIPOC TECTA 0
MakcumanbHOE KOJUYECTBO 0aIOB 3@ OJJMH BOIIPOC 1

CtpykTypa oleHMBaHUA Ja00PATOPHBIX PadoT

Kpurepuu oueHuBaHus bajuibl
AKKYpaTHOCTb U MOJHOTA BbINOJHEHUS BCEX ITYHKTOB 33/IaHUS 0-1
IloHnMaHue JIOTMKM BBIMOJHEHUS 3aJaHHsl M 3HAYEHUs IOJYyYEHHBIX 0-1
PEe3yJIbTATOB
CTpyKTypa OlleHMBAaHMA 324YeTa ¢ OLEHKOM
YPpoOBHHU OLICHUBAHUSA Kpurepuu oueHuBanus banisl
OYEHKA «OMIUYHOY CraBuTcsi, eciuM CTylneHT oOHapyxwuBaer | 16-20

BCECTOPOHHEE, CHCTEMAaTHYECKOEe U TIyOOKOe
3HAHWE  MPOTrPaMMHOTO  Marepuaiga 1o
JTUCIUTIINHE;  OOCTOSITENIBHO — aHAIM3UPYET
CTPYKTYPHYIO B3aUMOCBSI3b PACCMATPUBAEMBIX

LG
000 1692 22
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YpoBHU OlLICHUBAHUS

Kpurepuu ouneHuBanusi

Bbanabl

TEM W pPa3leioB JIUCLMIUIMHBL, YCBOWII
OCHOBHYIO M 3HAKOM C JIONOJHUTEIbHON
JIATEPATYPOHU, PEKOMEHI0BAaHHOMN
MIPOTPaMMOM, a TaKXE€ YCBOWJI B3aHMOCBS3b
OCHOBHBIX IOHATHA JUCHMIUIMHBI B UX
3HaUGHUU IJs1 TmpuobOperaeMoil mpodeccuu;
MPOSIBUJI ~ TBOPYECKHE  CIOCOOHOCTH B
MOHMMAHWH, W3JI0)KEHUU W HUCIOJIb30BaHUU
y4eOHOro Marepuara.

OYEHKA «XOpouto»

CraBuTcs, eciau CTYACHT, OOHapy>KMBAEeT
MOJIHOE€ 3HAHHWE MPOrPAMMHOIO MaTepuaa,
YCIICIIHO BBIMIOJHACT MPEAYCMOTPEHHBIE B
nporpaMMe  3aJlaHusl; YCBOWJI OCHOBHYIO
JUTEPATypy, PEKOMEH/IOBaHHYIO B MPOrPaMME;
MOoKa3aJl CHUCTEMAaTHYECKHI XapakTep 3HaHWM
M0 JUCHMIIMHE W  CIoco0eH K  HuX
CaMOCTOSITEJILHOMY TTOTIOJTHEHUIO u
OOHOBJICHUIO B X0JIe JlaJbHEHUIIICH
00pa3oBaTeIbHON AESATEIbHOCTH.

11-15

oyeHKa
«Y0081eMBOPUMETILHO N

CraBuTcsi, eciauM CTyAEHT OOHapy>KUBaeT
3HaHWE OCHOBHOTO MPOrPaMMHOI0 MaTepHalia
B 00BbeMe, HEOOXOAUMOM I JajJbHEHIIEro
oOy4eHus 151 npodeccuoHanbHON
JIEATEIIbHOCTH; CIPABJISIETCSI C BBIIIOJIHEHUEM
3aJlaHAl, TMPEIYCMOTPEHHBIX MPOrPaMMON;
3HAKOM c OCHOBHOM JIUTEPATYPOH,
PEKOMEHJIOBAaHHOW IPOTPAMMOM; JTOITyCKAaeT
MOTrPEIIHOCTA HEMNPUHIUIIHAIBHOTO XapakTepa
B OTBETE Ha K3AMEHE.

6-10

OYeHKa
«Hey0081emeopPUMenbHO»

CraBuTCs B TOM cCly4ae, €CIU CTYIECHT
oOHapy’KHUBaeT MpoOesbl B 3HAHUAX OCHOBHOTO
IIPOrPaMMHOTO Marepuaa, JIOIyCKaeT
NPUHIMIHATbHBIE OIIMOKM B  BBIMOJHEHUH
IIPEYCMOTPEHHBIX IPOTPAMMOM 3aJaHUM.

0-5

CTpyKTypa OlleHUBAaHHUS KYPCOBOil padoThI

YPpoBHU OLleHNBAHUSA

Kpurepun ouneHuBaHust

Banabl

OYEHKA «OMJIUYHO»

BricTaBnsercs 3a KypcoBy paboTy, KOTOpas
HOCHUT HCCJIEIOBATEIILCKUIA XapaKTep, MMEeT

81-100
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YpoBHU OLlCHUBAHUSA

Kpurtepun onenuBanns

Banasl

IPAMOTHO  M3JIOKEHHBIA  TEOPETHYECKUU
pasznes,  XapakTepu3yercss  JIOTUYHBIM WU
IIOCJIEOBATEIbHBIM U3JI0KECHUEM MaTepHuaa C
COOTBETCTBYIOLIUMU BBIBOJIAMH 17}
000CHOBAHHBIMU MIPEUI0KEHUSIMU 1o
IIPAKTUYECKOMY IIPUMEHEHHUIO pEe3yJIbTaTOB
UCCIIEJOBaHMsI; TIPU €€ 3alIUTe 00ydaromuics
NOKAa3bIBAaCT IJIyOOKHE 3HAaHUS BONPOCOB
TEMbl, CBOOOJHO  ONEpPUPYET  JIAHHBIMU
UCCIICIOBaHNUs, BHOCHUT 00OCHOBaHHbBIE
IIPEUI0KEHUS 10 IIPAaKTUYECKOMY
IIPUMEHEHUIO  PE3yJIbTAaTOB  MCCIENOBAHUA,
YETKO OTBEYAET HA IOCTABJIEHHBIE BOIIPOCHI.

OYEHKA «XOpouio»

BricTaBnsiercs 3a paboTy, KOTOpass HOCHUT
U CCJIEI0BATENbCKUI XapakTep, UMeeT
IPAMOTHO  M3JIOKEHHBIA  TEOPETHYECKUU
pasfiesl, XapaKTepU3yeTcsl  JIOTMYHBIM U
NOCJIEIOBATEIbHBIM H3JIOKEHUEM MaTepuana,
OJTHAKO HMEET HE BIIOJHE OOOCHOBaHHbBIC
BBIBOABI W HE HMEET MPEUIOKEHUN II0
IPaKTUYECKOMY NPUMEHEHUIO pE3yJIbTaTOB
UCCIJIEIOBaHMSI; TIPU €€ 3allUTe 00ydaromuiics
MOKa3blBA€T  3HAHME  BONPOCOB  TEMBI,
OMepUpyeT JaHHBIMU HCCIIEIOBaHusA, 0e3
0COOBIX 3aTpyIHEHUM OTBEYaeT Ha
MOCTaBJIEHHBIE BOITPOCHI.

61-80

OYeHKa
«V0081eMBOPUMETILHON»

VY 10BIETBOPUTEIIHHOY BBICTABJIACTCS 3a
paboTy, KOTOpasi HOCUT B OOJBIIECH CTENEHU
OIMCATEIbHBIA, a HE HCCIEA0BATECIbLCKUI
XapakTep; paboTa HMEET TCOPECTHUCCKUI
paszmen, ©Oasupyercs Ha  IPAKTUYECKOM
Martepuae, HO XapakTepus3yeTcs
HETMOCJIEI0BATEIILHOCTHIO B W3JI0KEHUS
MaTepuana; MpeacTaBICHHBIE BBIBOABI aBTOpa
IJI0X0 OOOCHOBaHBI; MPU €€  3allUuTe
oOyyJaromuiicss MPOSBISIET HEYBEPEHHOCTb,
MOKa3bIBaeT cja0oe 3HAHHWE BOMPOCOB TEMBbI,
HE J1a€T MOJHOr0 apryMEHTUPOBAHHOTO OTBETA
Ha 33JJaHHbIC BOIIPOCHI.

41-60

OlYeHKA

BricTaBisercs 3a paboTy, KoTopas HE HOCHT

0-40

Tl
000
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YpoBHH OLleHHBAHUA Kpurtepun onenuBanns baunbl

«Hey0081emeopumenbHoy | UCCIEI0BaTEILCKOr0 XapakTepa U He OTBEYAET
TpeOOBaHUSM, PEIbABISEMBIX K
BBITIOJTHEHUIO KYPCOBBIX PalOT; B paboTe HET
BBIBOJIOB, JMOO OHU HOCST JACKIapaTHUBHBIN
XapakTep; MpH 3allUTe KypCOBOW pabOTHI
oOyyaromuiicss 3aTpyAHSETCSl OTBEYaTh Ha
MIOCTaBJICHHBIE BOIPOCHI [0 TeME, HE 3HAeT
TEOPHUH BOIIPOCA, TPU OTBETE JOIYyCKaeT
CyLIECTBEHHBbIC OMMOKM; K 3aluTe He
NOJrOTOBJIEHBl  HAarjsgHbIE  I[MOCOOUS U
pa3gaTo4yHble MaTepUAbI.

6. YUEBHO-METOJIWYECKOE W PECYPCHOE OBECHEYEHUE
JUCHUATIIAHBI

6.1. OcHoBHas1 1uTEpaTypa

1. Tpodumos, B. B.Mudopmatuka B 2 T. Tom 1 : ydeOHUK sl aKaJeMUYECKOTO
OakanaBpuata / B. B. Tpodumos, M. U. bapabGanoBa ; orBeTcTBeHHBIN penakTop B. B.
Tpodumos. — 3-e uzn., mepepad. u gomn. — Mocksa : U3natensctBo FOpaiit, 2019. — 553
c. — (bakanaBp. Axamemuueckmii kypc). — ISBN 978-5-534-02613-9. // [cauiT]. —
URL: (mata oOpamenus: 24.07.2019). — Pexum
nocTymna: Ay apropus. nonb3oarened IbC KOpaiT. — TekcCT : 3JIeKTpOHHBIN.

2. Tpooumos, B. B.Mudopmatnka B 2 T. Tom 2 : yueOHHK IJs aKaJeMHYECKOTO
OakanaBpuata / B. B. TpodumoB ; otBeTcTBeHHBIN penaktop B. B. Tpodumos. — 3-¢ uszn.,

nepepad. u gon. — Mocksa : UsmarensctBo [Opaiir, 2019. — 406 c. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-534-02615-3. — Tekct : asnexrponnsii // 3bC
KOpaiit [caiit]. — URL: (mata oOparieHus:
24.07.2019). — Pexxum poctyma: s aBropus. mosb3oBateneit OBC HOpaiir. — Tekcr :
3JIEKTPOHHBIN.

6.2. lomosiHATEIbHAS JINTEPATYPA

1. Nudopmatuka: yaeOHuk 1t By3oB / MakapoBa H.B.,pen. - 3-e u3n. - M. : ®unancel
u cratuctuka, 2009. - 768c. — TekcT: HemoCpeACTBEHHBIM.

2. Nndopmaruka [Dnexrponnslit pecypc] : yueonuk / [log pen. mpod. H.B. MakapoBoii.
- 3-¢ mepepab. w3a. - M. : ®wunancel u cratuctuka, 2009. -
http://www.studentlibrary.ru/book/ISBN9785279022020.html.  (mata oOpaieHus:
24.07.2019). — Pexxum poctyma: juist aBropm3. mojb3oBateneii DbC KoHcyiabTaHT
CTyJIeHTa. — TEKCT : 3JIEKTPOHHBIMN.
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https://biblio-online.ru/bcode/434466
https://biblio-online.ru/bcode/434467
http://www.studentlibrary.ru/book/ISBN9785279022020.html

8.

9.

Morunes A.B. Mndopmaruka : yued.mocooue s By30B / A. B. Morunes, [Tak H.1.,
Xennep E. K. — 7-e umsn.crepeorun. — M.: Akanemus, 2009. — 848c. — Tekcr:
HETIOCPEACTBEHHBIM.

[MTuneimukoB B.H. [IporpammupoBanue Ha si3bike accembiepa IBM PC [DnexTpoHHBII
pecypc]: yae6Hoe mocodbue. — M. : Jlnamor-MUDU, 2014. — 288 c.

Abenp I1. Accembnep. fA3bik u nmporpammupoBanue s IBM PC [Tekcr]. — CIIO.:
Kopona IIpunr, 2009. — 736 c.

Kupnoc B.H. Beenenue B BBIUUCIUTENBbHYIO TEXHUKY. OCHOBBI opranuzauuu OBM u
nporpamMmmupoBanue Ha AccemOzepe [DJIEKTpOHHBIN pecypc] : yueOHoe mocobue /

B.H. Kupnoc. — DOnekTpoH. TekcToBble JAaHHble. — ToMmck: Tomckuii
rOCYJIapCTBEHHBIN YHHUBEPCUTET CHUCTEM YHPABICHUS W PAAUOAIEKTPOHUKHU, IJb
KonTtenr, 2011. — 172 C. — Pexum JOCTyTIa:

http://www.iprbookshop.ru/13921.html. (mata oOpamenus: 24.07.2019). — Pexum
noctyma: s apropus. nmonb3oBateneii I6C IPRbooks. — TekcT : 27eKTpOHHBII.
CexaeB B.I'. OcHoBbI niporpamMmupoBanus Ha AcceMOiepe [DIeKTpoHHbIA pecypc] :
yuebHoe nocodue / B.I'. CexaeB. — DIEKTpOH. TEKCTOBbIE JaHHbIE. — HoBOCHOUpPCK:
HoBocubupckuii rocyaapcTBeHHbI TexHudeckuil yausepcuret, 2010. — 100 ¢. —
Pexxum  moctyma:  http://www.iprbookshop.ru/44986.html.  (mata  oOparmieHus:
24.07.2019). — Pexxum nmoctyma: jius aBTopu3. mosb3opareneii DbC IPRbooks. —
TeKcCT : JIIEKTPOHHBIN.

I'ypos, B.B., UykanoB B.O.. OcHoBbl Teopun u opranuzanuun OBM [Tekcr]. — M.:
bunowm. Jlabopatopus 3uanwmii, 2009. — 272 c.

Kum JI.I1. Teopus aBromatuyeckoro ymnpasienus. T. 1. JIuneitHsie cucteMbl — M.:
OU3SMATIJINT, 2003. — 288 c.

10.Makcumon H.B., ITono 1.U., ITapteika T.JI. Apxutexktypa 9BM 1 BBIUUCIUTETBHBIX

cucteM [Tekct]. — M.: U3narenbcTtBo «@opym», 2012. — 512 c.

11.Monk C. Ilporpammupyem Arduino: OcHoBbI paboTsl co cketyamu. — CII0.: TTurep,

2016. - 176 c.

12.Hooxwuios, O. I1. ApxuTtekTypa 3BM u cucteM B 2 4. YacTs 2 : yueOHOe mocoOue ams

akagemudeckoro OakanaBpuatra / O. II. HoBoxunoB. — MockBa : N3gaTenbcTBO
Opaiit, 2019. — 246 c. — (bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-
07718-6. — URL: https://biblio-online.ru/bcode/444138 (mata oOpameHus:
24.07.2019). — Pexxum noctyma: s apropus. nois3osareneit IbC FOpaiit. — Tekcr :
3JIEKTPOHHBIN.

13.Hosoxwuios, O. I1. Apxutektypa 3BM u cucteM B 2 4. Yacts 1 : yuebHoe mocodue s

akagemudeckoro OakanaBpuara / O. II. HoBoxumoB. — Mockpa : M3gaTenncTBO
FOpaiit, 2019. — 276 c¢. — (bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-534-
07717-9. — URL: https://biblio-online.ru/bcode/442223 (mata oOparmeHus:

24.07.2019). — Pexxum qoctyma: s aBropus. noab3oBareneit IbC FOpaiit. — Tekcr :
3JIEKTPOHHBIN.

14.0OpnoB C.A., Hunekep b.S. Opranuzamus 9BM u cucrem [Tekct]. — CII6.: TTutep,

2011. - 688 c.

15.[MTunpmmkoB, B.H. Assembler. IIporpammupoBanue Ha si3bike accemOiepa IBM PC

[Tekct]. — M.: lnanor-MHU®U, 2010. — 288 c.
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16.1Tuporog, B.FO. Accembnep nns Windows [Tekcr]. — CII6.: BXB-IlerepOypr, 2012. -
896 c.

17.Ceprees, C.JI. Apxutektypsl BeruncnutenbHbix cucreM [Tekct] / C.JI. CepreeB. —
CII6.: BXB-ITerepbypr, 2010. — 240 c.

18.Tanenbaym 3. CoBpemennbie omneparonnbie cuctemsl [Tekct]. — CII6.: Ilurep,
2010.-1120c.

19.Tuxonos, B.A., A.B. bapanoB Opranuzamust 9BM u cuctem [Tekcr]. — M.: I'ennoc
APB, 2008. — 400 c.

6.3. Pecypcobl HHPOPMALMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTH « MHTEepHET»

1. Buptyanenas mammua Oracle VM VirtualBox [DnektponHblii pecypc]. - Pexum
noctyna: https://www.virtualbox.org

2. BupryansHas mammaa VMware Workstation [OnektponHbii pecypc]. - Pexum
noctyna: http://www.vmware.com/ru/products/desktop virtualization

3. Bupryanmenas mammua Windows Virtual PC [Dnextponssiit pecypc]. - Pexum
noctyna: http://www.microsoft.com/windows/virtual-pc

4. E>xXeTHEBHBIN 3JIEKTPOHHBIN KypHaJ [DJIEKTPOHHBIN pecypc]. - Pexum pocrtymna:
http://www.3dnews.ru

5. Unrepuer-Yuauepcuter Mudbopmanmonnsix TexHonoruit [neKTpoHHBIN pecypc]. -
Pexxum noctyma: http://www.intuit.ru

6. OOpazoBarenbHblii  calT 1o  Arduino  [DnekTpoHHBI  pecypc]. - Pexum
noctyna:http://amperka.ru/

7. Onepanmonnas cucrema Microsoft Windows [DnekTtponHsiii pecypc]. - Pexum
noctyna: http://windows.microsoft.com

8. Onepanmonnas cuctema Ubuntu [DOnekrponHblli pecypc]. - Pekum moctyma:
http://www.ubuntu.com

9. DnexTponHas yabopatopust Tinkercad [DnexTpoHHBIN pecypc]. - Pexxum moctyma:
https://www.tinkercad.com/

7. METOINYECKHUE YKA3ZAHUSA 11O OCBOEHHUIO ANCIHUIIJIIMHBI

Mertoauyeckre  yKa3aHUS 1O  OCBOCHHUIO  JUCIUIUIMHBI  «APXUTEKTypa
BBIYMCIIUTEILHBIX CUCTEM» O0YYarOIIHECs MOTYT HAMTH B CIICTYIOITNX MOCOOUSIX:
1.T'panp T.H.,, Xommna C.A. Meroauueckue pEeKOMEHIAUM TI0 IPOBEICHUIO
JICKIIMOHHBIX 3aHSTHM.
2.I'panp T.H., Xomuua C.A. Meroauueckue peKOMEHIAMK 00 OpraHu3aIuu
BBITIOJIHEHUSI M 3AIIUTH KYPCOBOU PabOTHI.
3.I'panp T.H., Xommna C.A. Meroguveckue pEeKOMEHJANWH TI0 MPOBEICHUIO
71a00pATOPHBIX U MTPAKTUYECKUX 3aHITHM.
Hcnons3oBanne B mpolecce  OoOydeHHs  KOMIIETEHTHOCTHOIO  MOJAXO0Ja
npeaycMaTpuBaeT MPUMEHEHHE B 00pa30BaTEIbHOM MPOIIECCE AKTUBHBIX U MHTEPAKTHUBHBIX
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¢dopM mpoBeneHHs 3aHATHI (KOMITBIOTEPHBIX CHUMYJALUH, pa300p KOHKPETHBIX CUTYaIHil,
KPYTJBIX CTOJOB) B COYETAHMU C BHEAYIAUTOPHOM pabOTOM C 1enpi0 (POPMUPOBAHUS U
pa3BUTUs TPO(ECCHOHATBFHBIX HABBIKOB OOYYarOMMXCs. YUeOHBIN Mpolecc CTPOUTCS Ha
KOHIENTYaJIbHOW OCHOBE, MPEIOJIararoieil BBIJCICHUE EAUMHONW OCHOBBI, CKBO3HBIX U
MEXMPEIMETHBIX HAeH Kypca. BaxkHbiM acmektoM mnpu oO0ydyeHHH HH(DOPMAIMOHHBIM
TEXHOJOTHSIM B Kypce «MHKpPOIPOLECCOPHOE YIPABICHUE B MPOEKTHOM NEATEIbHOCTH
ABIIIETCS TIpoOsieMa pa3pabOTKU M BHEAPEHHs MOJXOAOB U MPHUEMOB OOYy4EHHs, KOTOPHIC
oOecnieunBagu OBl BO3MOXXKHOCTh HEMPEPHIBHOTO OOHOBIICHHSA 3HAHMW B 00JacTU
MHQOPMALIMOHHBIX TEXHOJIOTUH y CTyAEHTOB. Peamusanusi 3TOro moaxomga TpedyeT
HCIIOJIb30BAaHUE HOBBIX CPEACTB OOY4YEHHsI - OJJIEKTPOHHBIX YYEOHHMKOB U TOCOOUH,
CIpaBOYHUKOB, MHTEpHET-pecypcoB, a Takxke onpeaencHue Hauboiee 3PGPEKTUBHBIX
yclIoBUM U (GOpM OpraHu3aluy AedareabHocTH oOydaemoro. OCHOBHAs 3ajaya BUIUTCS B
IrpaMOTHOM UCTOJIb30BaHUU JUTaKTHYECKUX BO3MO>KHOCTEM PUMEHEHUS
MH(GOPMALIMOHHBIX TEXHOJIOTHHA B XoJ1e yueOHoro mpouecca. [Ipu ucnonszoBanuun 9BM u
MPOEKIIMOHHOTO  O0OpYyIOBaHUS B XOJA€ JIKIMM JIEeJaeT BO3MOXKHBIM  HArjsiaHO
JEMOHCTPUPOBaTh  (PYHKIMOHAJIBHBIE  OCOOEHHOCTH  HM3y4aeMOTO  MIPOTPaMMHOTO
obecnieuenusa. CrenuanbHO I TaKWX JIEKIUHA pPa3paldaThIBAIOTCS KOMILIEKCHI Claiii-
MPE3CHTAIINIA, YTO TIO3BOJISIET CYIIECTBEHHO COKPATUThH BpeMs, HEOOX0IMMOE Ha M3JI0KEHUE
HOBOTO y4eOHOTro mMarepuana. Vcmonp3oBaHue AUIAKTUYECKUX BO3ZMOKHOCTEH MPUMEHEHUS
WH(POPMAIIMOHHBIX TEXHOJIOTUH B X0JIe¢ y4eOHOTO MpoIiecca 3HAYUTEIHHO COBEPIICHCTBYET
€ro OpraHu3allyio, pEealu30BbIBACT WHIUBUAYAJIbHBIA MOAXOA K KaXIOMYy CTYICHTY,
3HAYUTENIbHO HOKOHOMUT BpeMsi Ipu oOOyueHuu, TnoMoraer B (OPMHUPOBAHUU
HCCIIEIOBATEIbCKUX HABBIKOB U YMEHUI MPUHUMATh ONITUMaJIbHBIE pelieHus. Takoi moaxon
MO3BOJIAET B JIOJDKHOW Mepe 00eCneunuTh YPOBEHb MOJATOTOBKU OyAYIIMX CIELUAIUCTOB K
pealin3alny BceX KOMIIOHEHTOB UX MPO(eCcCUOHAIBHOMN 1€ TEIbHOCTH.

8. ”HOOPMALMOHHBIE TEXHOJIOT MM JJISI OCYIIECTBJEHUS
OBPA30OBATEJBHOI'O MMPOLIECCA MO
JUCLHUATIAHE

JInneH3MoHHOE MPOrpaMMHoOe odecneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

Nudopmanuonnbie cIpaBOYHbIE CUCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLirocy

IpodeccuonanbHubie 6a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru
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9. MATEPUAJBHO-TEXHUUYECKOE OBECNIEYEHUE
JUCHUATIIAHBI

MatepuanbHO-TEXHUYECKOE 00ecTIedeHIEe TUCITUIINHBI BKIIOYAET B CeOs:

- y4eOHBbIC ayIUTOPHH IS TPOBEACHHS 3aHITHH JICKIIMOHHOTO W CEMHUHAPCKOTO THIIA,
KypCOBOTO  TMPOEKTUPOBaHUSI  (BBIMOJHEHUS  KYpPCOBBIX  paboT), TpPYNIOBBIX U
UHAMBUIYAbHBIX KOHCYJIbTAlUMA, TEKYILIEro KOHTPOJISI M IPOMEXKYTOYHOM aTTecTalui,
YKOMIUIEKTOBaHHbIE Yy4eOHOU MeOebl0, JOCKOM, JEMOHCTPALIMOHHBIM 000pPY0BAHUEM.

- TIOMEILEHUS /I CaMOCTOSTEIbHOM pPaOOThl, YKOMIUIEKTOBAaHHBIE Y4YeOHOW Mebelblo,
NEPCOHATLHBIMU KOMIBIOTEpAMU C MOAKIIOYEHHEM K ceTh MHTepHeT u obecneueHuemM
J0CTyna K DIJIEKTPOHHBIM  OuONMOTeKaM U B DJIEKTPOHHYI0  MH(GOPMAIMOHHO-
obpazoBarenpHyto cpeny MI'OY;

-  TIOMEIICHWS Il XpaHeHUuss M MNpPOPUIAKTUYECKOrO OOCITYKUBaHUS  y4EOHOro
o0Opy/nOBaHus,  YKOMIUIEKTOBaHHbIE  MeOenblo  (mkadsl/cTeiiaxu),  Habopamu
JEMOHCTPAIMOHHOTO 000PYI0OBAHUS U YUEOHO-HATJISIIHBIMU TTOCOOUSIMU;

- JabopaTopusi, OCHAIlIEHHAs! TaOOpaTOPHLIM 000PYJAOBaHUEM: KOMILUIEKT yueOHOU MeOenu,
MIPOEKTOP, MPOEKIIMOHHAS JOCKa, MEPCOHAIBHBIC KOMITBIOTEPHI C TMOAKIIOYECHHUEM K CETH
NutepHer u obecneyeHUEM JOCTyMa K BJIEKTPOHHBIM OMOJMOTEKaM U B DJIEKTPOHHYIO
uH(popmaImoHHo-00pa3oBarenbHyto cpeay MI'OY.
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