Mporpamma aucumnnmHbl "PoboToTEXHMKA BO BHEYPOUHO neatensHocTn"; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNISAMM
noaroToBku)".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

DE
wW CEL e
+ ﬁ:f

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUUNIUHDI
Po60TOTeXHMKa BO BHEYPOYHOW AEATENbHOCTM

HanpaeneHne noarotosku: 44.03.05 - Meparornyeckoe o6pasoBaHune (C aAByMS NPOOUASMI NOArOTOBKM)
Mpodpunb noarotoekm: MaTematuka, MHOPMATMKA Y UHAOPMALIMOHHBIE TEXHONOTUN

KBanudukauus BbinyckHuka: 6akanaep

dopma 0byyeHns: o4Hoe

S3blk 06y4eHMsI: pyCcCKul

Non Havana obyyeHus no obpasoBaTenbHO Nporpamme: 2021

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma aucumnnmHbl "PoboToTEXHMKA BO BHEYPOUHO neatensHocTn"; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNISAMM
noaroToBku)".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnmHbl "PoboToTEXHMKA BO BHEYPOUHO neatensHocTn"; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNISAMM
noaroToBku)".

Mporpammy oucumnnuHel paspaboTan(a)(m): LOUEHT, K.H. (ooueHT) HurmeassHosa A.M. (kadbeapa Bbicwei MaTeMaTuky 1
mMaTemaTM4eckoro MoenMpoBaHusl, oTaeneHne negarorndeckoro obpasosanus), Ajgul.Nigmedzyanova@kpfu.ru ;
IOUEHT, K.H. YeboTapesa 3.B. (kadpenpa Bbiclein MaTeMaTtukn 1 MaTeMaT4eckoro MooenMpoBaHusl, oTaeneHne
nenarornyeckoro obpasoanus), Elvira.Chebotareva@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
MnK-3 FOTOBHOCTb OCYILECTBSITh Pa3BUTME MaTeEMaTUYeCKMX CnocobHoCTen netew ¢
0cobbIMU 06pa3oBaTenbHbIMU NOTPEBHOCTAMU

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:
OCHOBHbIE MOHSATUS W NPUHLMIMBI 0Bpa30BaTENBHON POBOTOTEXHNKM

JonxeH ymeTb:

peann3oBbiBaTb Ha NpakTuke peweHne 6a3oBbix 3a0a4 06pa3oBaTeNbHON POBOTOTEXHUKN
HonxeH Bnagetb:

MeTonamMmn NPUMEHEHUS aNeMeHTOB 0bpasoBaTesibHOl POBOTOTEXHMKN B yHeBHOM npoLecce
JonxeH BeMOHCTPMPOBaTh CNOCOBHOCTL Y FOTOBHOCTb:

MprMeHsITb 3HAaHNUSA 1 NMPaKTUYeCckue HaBbIKM Mo 06pas3oBaTenbHOM POBOTOTEXHUKE B MPOKECCUOHANBHON
LeATENbHOCTH.

2. MecTto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas gncuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.09.02 OucumnaumHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHo obpasoBatensHoi nporpammbl 44.03.05 "Meparoruyeckoe 0bpasoBaHue (C AByMS NPOHUISMU
noarotosku) (Matematuka, MHOpMATHKA 1 UHAPOPMALMOHHbBIE TEXHONOrM)" 1 OTHOCUTCS K AMCLUMMHAM NO BbIGOPY.

OcBauBaetcs Ha 5 Kypce B 9 cemecTpe.

3. O6bem gucuunInHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 55 yaca(os), B TOM 4yncne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 1 Yyaca(os).

CamocTositenbHas pabota - 17 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS AUCLUMIINHBI: 3a4€T C OLLEHKOW B 9 CEMECTpE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl 1 Yyacbl KOHTaKTHOM paboThl, Camo-

MX TPYA0EMKOCTb (B Yacax) CTOSI-

N Pasnenbl gucumnauHb! / Ce- |Nekuun,Mekumnn| Npaktu-Mpaktn-Jlabopa-fa6opa- TeNb-
monyns MeCTp| Bcero | B 3an. | 4yeckme |4yeckue [TopHble|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |(copme| Bcero |cbopme| 60Ta

Tema 1. Obpa3zoBaTefbHas PobOTOTEXHUKA 1
1. |STEAM obpasoBaHue 9 2 0 0 0 4 0 4
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Mporpamma aucumnnmHbl "PoboToTEXHMKA BO BHEYPOUHO neatensHocTn"; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNISAMM
noaroToBku)".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 2. Ob6pasoBaTenbHble peweHns ans
npuMeHeHnsi o6pasoBaTeNibHOM
2. POBOTOTEXHMKM BO BHEYPOYHON [EesTeNnbHOCTU 9 4 0 0 0 4 0 4

Tema 3. NprMeHeHre 0bpa3oBaTenbHOM

POBOTOTEXHMKN NPY N3YYEHUN MATEMATMKU,
3. |MHdopMaTUKN 1 OUCLUTIIVH 9 6 0 0 0 12 0 4
€CTeCTBEHHO-Hay4YHOro Lmkna

Tema 4. PoboToTexHn4eckme
4- |o6pasosarenbHbie npoexTh 9 6 0 0 0 16 0 5

NToro 18 0 0 0 36 0 17

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)
Tema 1. O6pa3oBatenbHasi po6otorexHuka u STEAM o6pa3oBaHue

MecTo obpasoBaTensHol POHOTOTEXHUKN B COBPEMEHHOI cuCTeMe cpeaHero obpasoBaHus. STEAM obpasoBaHue.
Mpasuna n npuHumnel STEAM. Peanuzauus koHuenumn STEAM ¢ NOMOLLbIO MHCTPYMEHTOB 06pa30BaTENbHOM
poboToTexHWkU. OpraHn3auus BHEYPOUHON AesTeNbHOCTM No 06pa3oBaTeNbHOM POBOTOTEXHMKE B paMKax OCHOBHOIO
obuiero n cpenHero obuero 06pa3oBaHms.

Tema 2. O6pa3soBaresibHble peLleHus1 NS NPUMeHeHUs1 o6pa3oBaTenibHOW PO6OTOTEXHUKU BO BHEYPOUHOW
DesiTeNnbHOCTU

0630p cylwecTByoWMX 0bpasoBaTeNbHbIX pelweHnii B obnactn pobototexHukn. ObpasoBaTenbHble po60TOTEXHUYECKMNE

KOHCTPYKTOpbI. TpeboBaHuWs, NpefbsaBnseMble K annapaTHO-TEXHUYECKM pelleHnsiM B o6nact o6pasoBaTtenbHOM
poboTotexHukn. PeweHus Lego Education nnss STEM n STEAM obpasosanus. O6pasoBatenbHble poboTOTEXHUYECKNE
KOHCTPYKTOPbI Ha 6a3e nnatgopmbl Arduino.

Tema 3. MpumeHeHne o6pa3oBaTeNnbHON POOOTOTEXHMKU NPU U3YYEHUN MaTeMaTUKKW, UHGOOPMATUKM U
AUCLUMMIUH eCTECTBEHHO-Hay4YHOro LuKna

STEAM B ypouHO 1 BHeypoUHOI AesiTenbHocTy. MNpuMeHeHne 0bpasoBatenbHOl poOOTOTEXHUKM NPU N3YHEHUN
uHgpopmaTuku. MNprmeHeHne o0bpasoBaTenbHO POBOTOTEXHUKM NPU M3yYeHUn MatemaTuki. MpumMeHeHne
0bpasoBatenbHO PpoBOTOTEXHUKM NPY U3yYeHnn couanku. MNMprmeHeHne obpasoBaTenbHOR POBOTOTEXHMKN NPK
n3y4eHunmn buonoruu.

Tema 4. Po6oToTexHu4Yeckue obpa3oBaresibHbie NPOEKTbI

MeTon npoekToB. BO3MOXHOCTV MpUMEHEHMs 06pa30BaTeNbHON POBOTOTEXHNKMN B NMPOEKTHON LEATENBHOCTU YHALLMXCS.
OcobeHHOCTU OpraHM3aumn NPOEKTHOW AEATENBHOCTY YHaLWMXCS B paMKax BHEYPOUHOW AEATENBHOCTH MO
0bpasoBatenbHOl poboTOTEXHUKM. TBOPUECKME NPOEKTHI MO PoBoTOTEXHMKE. COopeBHOBaTENbHAA POBOTOTEXHMKA U
onumnuagbl No poboTOTEXHUKE.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust jisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota oby4arolLyxcs BbINOMHSETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenmocpenCcTBEHHOro yyacTusi. CamoctoaTenbHas paboTta noapasnensieTcs Ha CaMoCTOATENbHYIO0 paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.
OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNEKTPOHHbIMM 0Bpa3oBaTeNibHbIMU pPecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 roga Ne245)
Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”
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Mporpamma aucumnnmHbl "PoboToTEXHMKA BO BHEYPOUHO neatensHocTn"; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNISAMM
noaroToBku)".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)
OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Arduino Home - https://www.arduino.cc/

Arduino Home - https://www.arduino.cc/

Lego Mindstorms - https://www.lego.com/ru-ru/mindstorms

AnnapartHas nnatdpopma Arduino - http://arduino.ru/Hardware/ArduinoBoardUno
AnnapartHas nnatdpopma Arduino - http://arduino.ru/Hardware/ArduinoBoardUno

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumn B xone NeKLMOHHbIX 3aHSTUI BECTU KOHCMEKTUPOBaHWe y4ebHoro Matepuana.
O6palatb BHMMaHWe Ha Kateropuv, oopMyIMpPoOBKM, PACKpPbIBAIOWME CYTb TEX UK
VHBIX SIBIEHUIA U NPOLLECCOB, Hay4HbIe BbIBOAbI U NPaKTUYECKNe PEKOMEHAALMMN.
XenaTenbHo ocTaBnTb B pabo4nx KOHCMekTax nosns 4fis nomeTtok. . He cnenyert
CTECHSITbCS 3a4aBaTh IEKTOPY BOMPOCHI, ECNW Kakune-nmbo acnekTbl NEKLUMOHHOTO
MaTtepuana okasanucb HEMOHATHLIMM
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Mporpamma aucumnnmHbl "PoboToTEXHMKA BO BHEYPOUHO neatensHocTn"; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNISAMM

noaroToBku)".

Bup pabor

MeToaouyeckme pekomeHoauum

nabopaTtopHble
paboTbl

Lns BbinonHeHwst nabopaTtopHoli paboTel cneayeT NpenBapuTenbHO N3YYnTb
TEOPEeTNYECKN MaTepman no cooTBeTcTBytowern Teme. JlabopaTopHble paboTol
MO3BOSISIIOT MPEOA0NET Pa3PbiBbl TEOPUN C NPAKTUKON. [Nepen BbINONHEHEM
nabopatopHoii paboTbl cnefyeT BHAMATENbHO 03HAKOMUTLCS C 3a0aHNEM Ha
nabopatopHyto paboTy. 3atem crnefyeT HaMeTUTb NNaH BbIMOMHEHNS 3aAaHus,
BbIBpaTb METOLbI pelleHVsi MocTaBneHHbIX 3anad. Oba3aTenbHol YacTbio paboThi
ABNSIETCS aHanM3 pesynbTaToB BbINOMHEHWS, BbIBOAbI.

camocTos-
TeNbHas
paboTa

camocTosiTenibHasi paboTa TpebyeT, NpexXae BCEro, N3y4eHus PeKOMeHayeMbix
MCTOYHWUKOB 1 MOHOTpadn4eckux paboT, nx peepmpoBaHus, NOAroTOBKA [OKNAN0B U
co0bLWweHnin. BaxHbIM 3TanoM B caMoCTOsITENbHON paboTe siBNsSieTCst NOBTOPEHME
maTepuana no KoHcnekTy nekuun. OfHa 13 rnaBHbIX COCTABNSIOWMX BHEAYAUTOPHOA
MOLroToBKkM - pabota ¢ yuebHukom. OHa npeanonaraeT: BHUMATENbHOE NPOYTEHNE,
KPUTUYECKOE OCMbICTIEHME COLepXaHus, 060CHOBaHNE COBCTBEHHOM NO3NLMM MO
LMUCKYCCVYOHHBIM MOMEHTaM, NMOCTAHOBKM MHTEPECYHOLLMX BOMPOCOB, KOTOPbIE MOTYT
cTaTtb NpeaMeToM obcyxaeHus Ha cemuHape. MNpu paboTte ¢ TepMMHaMU Heo6X0AUMO
obpalartbcs kK CnoBapsim.

3a4eT C
OoLEeHKoM

JLns noAroToBKU K 3a4eTy C OLEHKOM He0BX0AMMO COrnacHo NporpaMme AUCLUMIUHGI U
BOMPOCOB K NMPOMEXYTOYHO atTectaluuy 0OCBOUTb TEOPETUYECKE OCHOBLI, 3aKPEnnTb
MOny4yeHHbIe NPaKTUYEeCKNe HaBbIKW, METOAbI, MPUMEHSIEMbIE LS PEWEHUs 3aaay,
MCronb3ysl Kak MaTepvan ayLMTOPHON GPOPMbl NMPOBELEHUS 3aHATUIA, TaK U
PEeKOMEHA0BAHHYI0 MTeparypy.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKJalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHON PaboThl 0BYYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun 4Jis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrnedvatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHAoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATUE UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atolWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayamanbHo;

- NpuMeHeHne NporpamMmmHbIX CpencTs, obecneyvmBaolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB 1 yMeHVII7I, popmMmpyeMbix
OUCUMMNININHON, 3a CYET aNnbTePHATUBHbIX CI'IOCO6OB, B TOM 4ucne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIMIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasneruto 44.03.05

"Meparormyeckoe obpasoBaHue (C AByMS NPocounsiMM NoAroToBKM)" U Npochunnto NoaroToBkn "Matematuka,
WHJpopMaTmka n MHPopMaLMOHHble TexHonornn".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.09.02 PoboToTexHuka BO BHEYPOHHOM AESITeNLHOCTH

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPOdoMNsaMmM NOArOTOBKM)

npO(*)Vlﬂb noarotoBkn: MatemaTuka, VIH@OQMaTVIKa n VIH@OQM&QVIOHHI:IG TexHonornn

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.MBaHoB, A. A. OcHoBbI poboTOTEXHUKN : y4ebHoe nocobue / A.A. MiBaHoB. - 2-e u3g., ucnp. - Mockea : UHOPA-M,
2019. - 223 c. - (Bbiclwee obpasoBaHue: bakanaspuar). - www.dx.doi.org/10.12737/textbook_58e7460f93d2e6.7688379. -
ISBN 978-5-16-012765-1. - TekcT : anekTpoHHbii. - URL: https://znanium.com/catalog/product/994181 (nata obpalueHus:
11.03.2020). - Pexwum goctyna: no nognmcke.

2. Kawkapos, A. I1. laTynky B SNEKTPOHHbIX Cxemax: 0T npocToro K cnoxHomy / A. . Kawkapos. - Mocksa: MK [lpecc,
2013. - 200 c. - ISBN 978-5-94074-953-0. - TekCT : 9NeKTPOHHBbIA // JlaHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/50566 (nata obpaweHus: 11.03.2020). - Pexxum goctyna: Ans aBTopus. nofb3oBatenei.

3. MeTwuH, B. B. MNMpakTtnyeckas aHumnknonenns Arduino : sHuuknonenus / B. B. MNetuH, A. A. BuHAKoBCKMIA. - 2-€ n3a.,
ucnp. u gon. - Mockea : MK Tlpecc, 2020. - 166 c. - ISBN 978-5-97060-798-5. - TekcT : anekTpoHHbI // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/131675 (nata obpawerms: 11.03.2020). -
Pexwum poctyna: ons aBTopus. Nonb3oBaTenei.

4. MakKom6, I". PoboT Ha Arduino / . MakKom6; nepesog ¢ aHrnuiickoro H. YepeaHuyeHko. - Mocksa: MK lMpecc,
2018. - 52 c. - ISBN 978-5-97060-656-8. - TekCT : 91eKTPOHHbIA // IlaHb : aneKTpoHHO-6nbnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/107893 (nata obpauweHus: 11.03.2020). - Pexum pocTyna: nns aBTopus. nonb3oBateneil.

5. MeTuH, B. A. Co3paHne ymHoro goma Ha 6ase Arduino / B. A. MetuH. - Mocksa: MK TMpecc, 2018. - 180 c. - ISBN
978-5-97060-620-9. - TekCT : aNeKTPOHHbIN // INaHb : aneKTPOHHO-6MbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/107890 (nata obpaueHus: 11.03.2020). - Pexum pnocTtyna: ons aBTopus. Nonb3oBaTtenei.

JononHutenbHasa nuTteparypa:

1. HTennekTyanbHble poboTsl: yuebHoe nocobue / U. A. Kansies, B. M. NoxuH, W. M. Makapos, C. B. MaHbko. - Mockga:
MawwnHocTpoeHmne, 2007. - 360 c. - ISBN 5-217-03339-8. - TekCT : 3NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-61bnnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/769 (nata obpaweHuns: 11.03.2020). - Pexwvm goctyna: ons aBTopua.
nonb3osarenen.

2. NNoewH, [1. Cozpnaem poboTa-aHoponna cBomMm pykamu: pykosonctseo / . JlosuH. - Mockea: OMK Mpecc, 2009. - 312
c. - ISBN 5-9706-0032-6. - TeKCT : 3NeKTPOHHbI // JlaHb : anekTpoHHo-6ubnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/884 (nata obpaiweHus: 11.03.2020). - Pexum pocTtyna: ons aBtopua. nofb3oBaTtenei.

3. benuogckas, /1. I'. icnonb3oeaHne JIEFO-pob0TOB B UHXEHEPHbIX MPOEKTax WKOMbHUKOB. OTpacneBol NOOXOL:
yyebHo-MeToaun4eckoe nocobue / J1. I'. Benuosckas, H. A. Benvosckuii. - Mockea: MK [Mpecc, 2016. - 88 c. - ISBN
978-5-97060-336-9. - TeKCT : 9N1eKTPOHHBbI // JlaHb : 3aneKTpoHHO-6nbnmnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/69942 (nata obpaweHuns: 11.03.2020). - Pexwum goctyna: ons aBTopya. Nonb3oBaTenem.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.09.02 PoboToTexHuka BO BHEYPOHHOM AESITeNLHOCTH

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)
Mpogounb NoaroToBkM: MatemaTvka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOrK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBatenbHoi nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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