MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUS POCCUNCKOU
OEJIEPALIMN
deniepasibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHUS

«3abaifkaJIbCKHIA TOCYIaPCTBEHHBIN YHUBEPCUTET»
(PI'BOY BO «3a0I'Y»)

®akyabTET €CTECTBEHHbIX HAyK, MATEMaTUKU U TEXHOJIOTUIA
Kadenpa Marematuku u uHpopMaTuKu
YTBEPXIAIO:

Hexkan axynabrera
dakynbTEeT €CTECTBEHHBIX
HayK, MaTeMAaTUKU U
TEXHOJIOTUI

Tokapesa IO Cepreesna

« » 20

PABOYAA NTPOTPAMMA INCIAITJIMHBI (MO Y JIA)

B1.B.1B.03.01 OcHOBBI pOOOTOTEXHUKH
Ha 72 4yaca(oB), 2 3aueTHHIX (bIe) eTUHUII(bI)
IUTSL HATIpaBJIeHUs IMOArOTOBKY (cnenmanbHocTh) 44.03.05 - [Tegarornueckoe odpa3oBanue (¢
ABYMs IPO(PUIISIMU IOJTOTOBKH)

cocrapyieHa B cooTBeTcTBUU ¢ PI'OC BO, yTBEpkI€HHBIM TPUKAZOM
MuHuctepcTBa 0Opa3oBaHus U Hayku Poccuiickoit ®eneparuu ot
«___» 20 r. No

IIpodpuns — UHpopmatuka u pusmka (a1 Habopa 2022)
dopma odyuerus: OuHas



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

npuoOpeTeHnue OyIyIIUMHM YYdTedssMUA WHGOPMATUKA U (PU3UKU  TTPODECCUOHATBHBIX
KOMIICTEHITUH CHEeIMaIncTa, OTOOpaKAIMX YpOBSHb 3HAHWM, yMEHWH, OmbiTa B 00JIaCTH
pPOOOTOTEXHUKU M CXEMOTEXHHKH JUISl TeJarOrM4ecKOd JesaTeJIbHOCTH B  pa3jIMYHBIX
00pa30BaTeIbHBIX OPraHU3aIMSsIX.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

U3yUYeHHE OCHOB CXEMOTEXHHUKH U POOOTOTEXHUKH
HOAATOTOBKA OyIyIIMX yuuTeslnedl MH(pOPMATHKH U (PU3MKU K OOYYEHHMIO MIKOJIBHUKOB OCHOBAM
CXEMOTEXHUKU ¥ POOOTOTEXHUKHU

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

Hucimrummaa uMmeer kox B1.B.JIB.03.01 u naxomurcs B Onoke B1.B.JIB "IUCHMIUIMHBI 11O
BBIOODY "

1.3. O6beM AUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B YueOHOM
padoThI
OO0mmas TpyI0eMKOCTh TUCIMTUTMHBI (MOIYJISI) COCTaBJIsAET 2 3a4eTHBIX(ble) equHUIl(bI), 72
YacoB.

Buanl 3agatuii Cemectp 8 Bcero yacos
OO11ast TpyI0EMKOCTb 72
AyJIUTOpHBIE 3aHATHA, B T.4. 36 36
Jlekumonnsie (JIK) 0 0
[IpakTrueckne (CEeMUHAPCKUE) 0 0
I13, C3)
Jlabopatopusie (JIP) 36 36
CamocrosiTesibHas paboTa 36 36
cryaenroB (CPC)
dopma IpoMeRyTOUHOU 3auer 0
aTTeCTalluu B CEMeCTpe
KypcoBas padora (kypcoBoi
npoekT) (KP, KIT)




2. [IepedyeHb IIAHHPYEMBIX Pe3yJabTAaTOB 00YUYEHHS MO JUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMH Pe3yJbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHON MPOrPaMMbl

[Tnanupyemble pe3yJibTaThl OCBOCHHUsI 00pa30BATEILHON

IIPOrpaMMBbl

[Inanupyemsle pe3ynbTaThl
00y4eHus MO TUCLUILIMHE

Kon u
HaMEHOBaHUE
KOMIIETEHIIAN

WMHavKaTopel JOCTUKEHUS
KOMIIETeHLIMH, (POpMUpPYEMBIE B
pamMKax JAACLUIUIAHBI

JlecKpUITOpBL: 3HAHUS, YMEHUS,
HaBBIKY U (WJIA) OIIBIT eSATETbHOCTH

VK-6

VK-6.1. 3HaeT: 0cCOOEHHOCTU
NIPUHSATUS U peaTn3arun
OpraHU3aIlMOHHBIX, B TOM YHUCIIe
yIpaBJIeHYECKHUX PEIIeHUH;
TEOPETUKO- METOJI0JIOTUYECKUE
OCHOBBI CAMOPa3BUTHS,
caMmopea3alyu, UCTIOIb30BaAHMS
TBOPYECKOTO TIOTCHIIAA
COOCTBEHHOH I€ATEILHOCTH,
OCHOBHbIEC HayYHBIE IITKOJIBI
TICUXOJIOTUHY U YIIPaBJICHUS,
JEATEILHOCTHBIA MOIX0/ B
WCCJIEIOBAHUH JIMYHOCTHOT'O
Pa3BUTHSA; TEXHOJIOTHIO M METOJTUKY
CaMOOIIEHKH;TEOPETUIECKEOCHOBBI
AKMEOJIOTH,

YPOBHHU aHAJIN3a TICUXUYECKUX
ABJICHUI

3HaTh: OCHOBBI Y4eOHOTO
IPOEKTUPOBAHUS

VK-6

VK-6.2. Ymeer: onpeaensith
MPUOPUTETHI PO ECCUOHATBHON
NEATEILHOCTH U CIIOCOOBI €€
COBEpPLICHCTBOBaHUs  Ha
CaMOOLIEHKH;
pa3padaTbIBaTh,
KOHTPOJIMPOBATh,
OLIEHMBATh U MCCIIE/I0BATh
KOMIIOHEHTHI ITPO(PeCCUOHATBHOM
JeATeIbHOCTHU; IJIAHUPOBATh
CaMOCTOSITENIbHYIO JESATEIbHOCTD B
pelieHny NpoecCUOHAIBHbIX 3aJa4

OCHOBE

YMeTb: IPOeKTUPOBATh yUeOHYIO
JesITeIbHOCTD

VK-6

VK-6.3. Biageer: HaBbIKaMU
onpenenenus 3pQpeKTUBHOrO
HarfpaBJeHus JeUCTBUI B 00JacTH
npodeCCUOHATIBHON JIeSITeJIbHOCTH;
croco0aMu MPUHSTHUSI pellIeHU Ha
YPOBHE COOCTBEHHOM
npoecCHOHANTBLHON AeSITeTbHOCTH;

Bnanets: ocHoBaMu
MPOEKTUPOBAHUS yueOHON
JesITeIbHOCTH




HaBbIKAMU
TUTAHUPOBAHKS COOCTBEHHOMN

OIIK-8

OIIK-8.1. 3HaTh UCTOpHIO, TEOPHIO,
3aKOHOMEPHOCTH Y TIPUHITHIIBI
TIOCTPOCHUS U (PYHKIIMOHUPOBAHUS
00pa3oBaTe/IbHBIX (I1eIarOrMUECKHX )
CHCTEM, POJIb U MECTO 0Opa30BaHHS
B JKU3HU JINYHOCTH U OOIIECTBA;
KYJIbTYPHOMCTOPUYECKHE,
HOPMAaTHBHO-TIPABOBbIC,
AKCHOJIOTMYECKHE, STUYECKUE,
MEIUKO-ONOJIOTHYECKIE,
9ProHOMHYECKUE, TICUXOJIOTHUECKUE
OCHOBBI (BKJIIOYAsl 3aKOHOMEPHOCTH,
3aKOHBI, IIPUHIIHITHI)
[IeJarorn4ecKoi IesATeNbHOCTH;
KJIACCUYECKHE U MTHHOBAIIMOHHBIE
[eJarornyeckue KOHLENIUHA U
TEOPHH; TEOPUU COITUATU3AITHS
JIMYHOCTH, UHIUKATOPHI
VHIUBUIYJIbHBIX OCOOCHHOCTEN
TPAEKTOPHIA )KU3HH, UX BO3MOXKHbBIC
JIEBUALIMH, a TAK)KE OCHOBBI MX
[ICUXOUATHOCTUKH; OCHOBBI
TICUXOIWIAK TUKH, TIOJIUKYJIBTYPHOTO
00pa30BaHusl, 3aKOHOMEPHOCTEH
ITOBEJEHNS B COLIMAJILHBIX CETSAX;
3aKOHBI Pa3BUTHSI IMYHOCTU U
IIPOSIBJICHUS JIMYHOCTHBIX CBOKCTB,
[ICUXOJIOTUYECKHE 3aKOHBI
TICPUOIN3AITUN U KPU3KCOB Pa3BUTHS

3HaTh: OCHOBBI CXeMOTEXHUKHU U
POOOTOTEXHUKHU

OIIK-8

OIIK-8.2. YMeTb ocylecTBIATh
TIeJaroruuecKue 1ejernojaranie u
pemarb 3aa4u npoheCCUOHATbLHOI
MeJaroruuecKon AeaTeIbHOCTH Ha
OCHOBE CIeIMaJIbHbIX HAyYHbIX
3HAHUI;, OLIEHUBATh
Pe3yJIbTATUBHOCTh COOCTBEHHOM
MeIaroruuyecKkou JesTeIbHOCT

YMeTh: ocylecTBIATh yueOHOe
MPOEKTUPOBAHUE CLIEHAPUEB
VMHTEPHET BElIeH

OIIK-8

OIIK-8.3. Biagets airoputMamu 1
TEXHOJIOTUSIMU OCYIIIECTBIICHUS
npogecCOHATbHOMIEIarOrMueCcKon
JesITeIbHOCTA Ha OCHOBE
CIICOHAIbHBIX HAYYHbIX 3HaHHfI;
pUeMaMu MeJarornuecKom
pediekcrn; HaBbIKaMU Pa3BUTHUSA Y
00yyYaloIUXCcsl MO3HABATEIbHON

Bragets: ocHoBaMu yyeOHOe
NIPOEKTUPOBAHUSI CIICHAPUEB
WHTEPHET Belllen




AKTHUBHOCTH, CAMOCTOSITEIbHOCTH,
WHUITUATUBBI, TBOPUECKUX
cnocoOHocTel, (POPMUPOBAHUS
IPaXJIaHCKOU MO3UIINH,
CIIOCOOHOCTH K TPYAY Y KU3HU B
YCJIOBUSIX COBPEMEHHOI'O MUPA,
opmupoBaHus y 00yJaroMXCs
KYJIbTYPBI 3I0POBOTO U OE30MaCHOTO
o0pasa KU3HU

IK-1

[IK-1.1. 3naTh conep:xanue, 3HaTh: OCHOBBI
CYIITHOCTh, 3aKOHOMEPHOCTH, TEOPUU CXEMOTEXHUKHU 1
MIPUHIUIIBL 1 OCOOEHHOCTH POOOTOTEXHUKHU
M3yYaeMbIX SIBJICHU U TIPOIIECCOB,
6a30BbIe TEOPUU B TTPEIMETHOM
001aCTH; 3aKOHOMEPHOCTH,
ofpeeNsolre MECTo MpeiMeTa B
oO11eli KapTUHE MHpPa; IPOrPaMMBbI 1
YUeOHUKH TI0 MPEToIaBaeMOMY
MpeIMeTY; OCHOBBI
00IIeTEOPeTUIECKUX TUCIUILIVH B
00beMe,HeOOX O TMMOM/ TS PEIICHN ST
[I€JarOTMYECKHUX,
HAyYHOMETOAMUECKUX u
OpraHU3aIMOHHOYTIPABICHYECKIX
3ajad4 (1egaroruka,

TICUXOJIOTHSI, BO3pACTHAS
(puznonorus; mKoabHAS TUTHEHA;
METO/MKA MPEToiaBaHus IpeIMeTa)

IK-1

[IK-1.2. YMmerb aHamM3UpOBaTh YMeTh: OCyIIECTBIATh YIeOHOE
6a3oBbIc MpeJMETHbIE | IPOEKTUPOBAHUE CLIEHAPUEB
Hay4YHOTEOPETUUIECKUE VHTEpHET Bellen
npeacTaBJIeHus O

CYIIIHOCTH, 3aKOHOMEPHOCTSIX,
NPUHIIAIAX U OCOOEHHOCTSIX
N3y4acMbIX SIBJIEHUN U IMpouecCcoB

IIK-1

I1K-1.3. Biagetr HaBbIKaMU Biagerts: ocHoBaMu

IMOHUMAHUS ¥ CUCTEMHOI'O aHAJIN3a MPOEKTUPOBAHKS UIHTEPHET Belllel
0a30BbIX HAYYHO-TECOPETUICCKHIX
MpeJCTaBJICHUI 17151 PelIeHust
npoecCuOHaNIBHBIX 3aa4

3. Conep:xanne qUCHUILIAHBI
3.1. Pa3zgeJnl JUCHUILINHELI 1 BUALI 3aHATHI

3.1 CTpykTypa AUCHMILIMHBI i1 0UYHOH (hopMBbI 00yUeHUs




Mopyns | Homep [Haumenosanue Temsl pazaena Bcero | Aymutopun | C
pasgena pasgena 4acoB € 3aHATUS P
C
JU |11 | JI
K |3 [P
(C
3)
1 1.1 AHanorosas MopnenupoBanue u 32 0 10 |16 |16
CXEMOTEXHUKA, CUMYJIMPOBaHUE
cbopka u AHAJIOTOBHIX CXeM
CUMYJMPOBAaHU |JAaTYMKOB U MHAMKATOPOB.
€ 9JeKTPOHHbIX | OCHOBBI MOAEIMPOBAHUS
cXeM Y CUMYJIMPOBaHUS
AHAJIOTOBBIX CXEM.
2 2.1 PoboToTexHuK Anementsl LEGO- 12 0 [0 [6 |6
a. LEGO-koHc [koHCcTpympoBanus. LEGO-
TPyHpOBaHUE U MIPOrpaMMHPOBaHHUE.
MIPOrpaMMHPOB
aHue.
3 3.1 Y4ye6HOe Tpoe YyebHOE 28 0 [0 [14 |14
KTUPOBAaHUE Ha IIPOEKTUPOBAHUE HA
OTJIAOYHBIX OTJIAJIOYHBIX IUIaTax
mwarax MK Arduino. Cpena
pazpadorku Arduino IDE.
CumysATopsl ¥ cpebl
BU3YaJIM3alU1
IIPOrpaMMHOI0 KOJa.
Pabora B cumysisATopax
Fritzing u Tinkercad.
Peanmuzanus ciieHaprieB
Ha OCHOBE
MTPOrpPaMMHPOBAHUS
OTJIaJOYHBIX TUIAT.
Utoro 72 0 [0 [36 |36
3.2. Conep:xaHue pa3aesoB JUCHHUILTMHBI
3.2.1. JIeKiHOHHbBIE 3aHATHSA, COJEPKaHNE H 00beM B Yacax
Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasnena (B yacax)

3.2.2. [IpakTU4YeCcKHe 3aHATHSA, COJAepPrKaHNe H 00beM B yacax




Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasgena (B Hacax)
3.2.3. JlabopaTopHble 3aHATHSA, COJIEePKaHNEe H 00beM B Yacax
Mopyns | Homep Tema Copepxanue TpynoemMKkocTb
paznena (B acax)
1 1.1 AHanorosas MounenupoBaHu€e U CUMYJIMPOBAHKE 16
CXEMOTEXHHKA, aHAJIOTOBBIX CXEM JATYMKOB U
cOopka u MHIMKATOPOB. OCHOBBI MOJIEIMPOBAHUS
CUMYJIMPOBAaHU Y CUMYJIMPOBaHMS aHAJIOTOBBIX
€ 9JIEKTPOHHBIX | 3JIeMEeHTOB U cxeM. Beimpsimurenu u
CXeM CTaOUIM3aTOPHI HATIPSIKEHUSI.
MogenupoBaHue ycuauTenei u
reHeparopoB. Monyisuus u
JAEMOJLYJIALMSL.
2 2.1 PobGoToTexHuK Po6ororexnuka. LEGO- 6
a. LEGO-koHC KOHCTPYMPOBAHHE U
TPyMpOBaHUE U nporpammupoBanue. Pa3padorka
IPOrpaMMHPOB CLIeHapueB, COOpKa 1
aHue. nporpammupoBaHue po6oto. COopka
KOJIECHOTO poO0Ta, IPOrpaMMHPOBAHUE
ABWKEHMS 110 33JJaHHOMY MapIIpyTy.
3 3.1 PazpaboTka PazpaboTka ycTpoiCTB Ha OTJIQJI0YHBIX 14
YCTPOWCTB Ha iatax Arduino. Cpena pa3padboTku
OTJIAAOYHBIX Arduino IDE. Cumynsatopsl u cpefpl
I1aTax BU3YyaJIM3allMK TPOrPaMMHOI0 KOJA.
Arduino Pab6ota B cumynsatopax Fritzing u

Tinkercad. Peanuzanus cueHapueB Ha
OCHOBE ITPOrpaMMUPOBAHUS
OTJIaJIOYHBIX IUIaT.

3.3. Co,uepmamle MaTepuajJoB, BbIHOCHUMBIX HA CAMOCTOATEJIbHOEC U3YyUYE€HHUE

Monyns | Homep | CopepxaHue MaTepralioB, Buapl camocrositenbHOI TpynoemMKocThb
pasnena BBIHOCUMOTO Ha AesTebHOCTU (B yacax)
CaMOCTOSITEIbHOE
U3y4eHue
1 1.1 AHasnoroBas MonenvpoBanue u 16
CXEMOTEXHHUKa, cCOOpKa U CUMYJIMPOBaHUE
CUMYJIMPOBaHUE AQHAJIOTOBBIX CXEM JIaTYMKOB

9JICKTPOHHBIX CXEM

Y UHIUKATOPOB. OCHOBBI
MO/IEJTUPOBAHUS U




CUMYJIMPOBAHUS
aHAJIOTOBBIX 2JIEMEHTOB U
cxeM. [denurenu
Hanpstkenus. Llenu
VMHAVKATOPOB.
Beimpsamurenu u
CTaOMIIN3aTOPBI
HaIpsIKEHHUS.
MopenupoBanue
YCUJIUTEJIEN U TeHEPaTOPOB.
Mopynauus u
JEMOAYJIALUS.

2 2.1 Poo6ororexuuka. LEGO- Poo6ororexuuka. LEGO- 6
KOHCTPYUPOBaHUE U KOHCTPYUPOBaHUE U
[IPOrpaMMHUPOBaHUE. [IPOrpaMMHUPOBaHUE.
Pa3paboTka ciieHapues,
coopka u
POrpaMMHpPOBaHHUE
po6oToB. COOpKaA KOIECHBIX
YCTPOWCTB. [IBMKeHUE
BJIOJIb JIMHUH, IT0
3aJJAHHOMY MapIITyTYy.

3 3.1 Pa3pabotka yctpoiictB Ha | Pa3paboTka ycTpoiicTB Ha 14
OTJIQJIOYHBIX TIATax OTJIAJIOYHBIX TJIATax
Arduino. Arduino. Cpena pa3paboTku

Arduino IDE. CumynsaTtopst
U Cpejibl BU3yaJIu3aliu
IIPOrpaMMHOI0 KOJa.
Pabota B cumynsTopax
Fritzing u Tinkercad.
Peanuzanys MHUITMATUBHBIX
CLIEHApUEB Ha OCHOBE
[IPOrpaMMUPOBaHUS
OTJIaI0YHBIX ILIAT.

4. ®oH/ OLIEHOYHBIX CPEJACTB /IS NPOBedeHNsI TeKYyIel U POMeKYTOYHOH
aTTecTanuu 00yJamuxcs no JUCIHUIIHHE

®OHJ OLIEHOYHBIX Cp€ACTB TEKYIIETO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTaluu I10 HUTOraM
OCBOCHUA NUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH]I OIIEHOYHBIX CPEJICTB

5. YueoHO-MeTOqMYECKOEe H MHH(pOpMAIMOHHOE 0O0ecneYeHne JUCIHILINHDI

5.1. OcHoBHas JuTeparypa


http://work.zabgu.ru/fos/22/22.1/%D0%92%D0%B5%D0%BD%D1%81-%D0%A4%D0%9E%D0%A1-%D0%98%D0%A4-%D0%9E%D1%81%D0%BD%D0%A0%D0%BE%D0%B1%D0%BE%D1%82-21.pdf

5.1.1. IleuaTHble U3 JaHUA

1. Bencnagckwmii,B.5.YueOHoe npoekTrpoBanue IMQPOBBIX YCTPOWCTB : yued. mocobue /
BencnaBckuii Bnamumup BopucoBuu. - Ywra : 3a6lTTIY, 2010. - 136 c. - ISBN
978-5-85158-627-9 : 74-00.

2. Bencnagckuii, Bnagumup Bopucosuu. [Toaroropka Oyaynmx yuauTesend TEXHOJIOTUN U (PU3UKU
K MOJIEIMPOBAHUIO SJIEKTPOHHBIX CUCTEM U MeJarormyeckoMy MpPOEKTUPOBAHUIO MPO(PHILHOIO
0o0y4YeHHs JIEKTpOHUKe : MoHorp. / BencnaBckuit Bnagumup BopucoBuu; Hayd. pen. 10.JL
XotyHues. - Mocksa : llIkona Bynymero, 2010. - 182 c. - ISBN 5-94389-013-0 : 2330-50.

3. HoBoxwiios, Oner [leTpoBud. [D1eKTpOHHBINA pecypc] ApXUTEKTYpa 3BM M CUCTEM : Y yeOHOe
noco6ue / Hosoxwunos Oser Ilerposuy; HoBoxwmios O.I1. - M. : UzpatensctBo FOpaiit, 2017. -
527. - (bakanaBp. Akagemuueckuid Kypc). - ISBN 978-5-534-02626-9 : 155.61.

4. Ilerun B.A. IlpoekTsl ¢ ucnob3oBaHueM KoHTposuiepa Arduino. -CII6.: BXB-IlerepOypr,
2016. - 464 c.

5. XanamoB B.H. OO6pazoBatenbHasi poOOTOTEXHMKA Ha YpoKax MH(pOPMATHKA U (DU3UKHU B

CpeHel IIKoJie: y4.-MeTo1. mocooue. - Yensomnack: Barmsaa, 2011. -160 c.

5.1.2. Uzpgannsa u3 9BbC

1. CaxneB, Anekcanap MuxaiioBud. [ludpoBbie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI : YUeOHOe
nocodue / CaxueB Anekcanap Muxainosuy; CaxueB A.M. - 2-e uza. - M. : M3garenscTBoO
FOpaiir, 2017. - 139. - (bakanaBp. Akagemuueckuid Kypc). - ISBN 978-5-534-04946-6 : 1000.00.
[DnexTpoHHbIN pecypc]

2. Kypc "Arduino pyis HaunHaomux'" [aeKTpoHHsid pecypce]: http://edurobot.ru

3. Anmaparzasd margopma Arduino [nekTponHsli pecypc]: http://arduino.ru/Hardware

5.2. JlonoHUTeEJILHAS JJUTEpaTypa
5.2.1. IleuyaTHbIE N3 JaAHUA

1. Yrpomos, Esrennii [laBnosuu.lludposas cxemorexnuka / Yrpiomos Eprenuii IlaBnosuu. -
Cankr-IlerepOypr : BXB-doccensaopd, 2000. - 528 c. : un. - ISBN 5-8206-0100-9 : 100-00.

2. Tpy6oukuna, Hagexna KoncrantiHoBHa. HaHO9/1eKTpoHMKA M cxeMOTeXHUKa B 2 4. YacTs 2 :
Vueonuk / Tpyboukmna Hanexna KoucrantmHoBHa; Tpyboukwmna H.K. - 3-e w3m. - M. :
M3patensctBo  IOpait, 2017. - 250. - (bakamaBp. Axagemuueckuét Kypc). - ISBN
978-5-534-03489-9. - ISBN 978-5-534-03497-4 : 104.01. [3nexTpoHHbIi pecypc]

5.2.2. Uzpannsa u3 9BbC
1. CunTe3 Mg pOBBIX YCTPOUCTB LMKINYECKOro aeiicTBus [DnekTpoHHbi pecypce] / I'ynko H.U -
M : I'opsiuas JIMHUA - Tenekom, 2014. -

http://www.studentlibrary.ru/book/ISBN9785991204279.html

5.3. ba3nl JAAHHDbIX, I/IH(t)OpMaHI/IOHHO-CHpaBO'-IHI)Ie H IMMOMCKOBbBI€ CHCTEMbI

Haszsauue Ccruika

DNeKTPOHHAS MHTEepPHET ouomoreka | https://www.tehlit.ru/
«TexHudeckast IuTeparypa»




KomnsiorepHas npaBoBas cucrema http://www.garant.ru/

6. IlepeyeHb MpOrpaMMHOI0 o0ecneyeHns
[TporpammHoe obecnieuenne oOmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpaMMHOe oOecnieyeHne CrielMaIbHOrO Ha3HAYCHUS:
1) Lego Mindstorms EV3

2) muranmoHHas nporpaMma MOAyJIbHOTO KOHCTPYKTOpa LIM(POBOro creHaa

7. MaTepHajJbHO-TEXHHYECKOE 00ecnevYeHne U CIUNIMHBI

HanmenoBaHue nomerneHui s nposesieHnss |  OcCHAIEHHOCTh CHENUAIbHBIX TIOMEIIEeHUH 1
y4eOHbIX 3aHATUI U IJI1 CaMOCTOSATENIbHON | MOMEIEHUH /ISl CAMOCTOSITENIbHOM PadoThI
padoOTHl OOYJAIOIIUXCS

VueOnble aymuropun ans  npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
7a00paTOPHBIX 3aHATHIA oO0y4yeHHs1 yKazaH B TMacropre ayIuTOpUH,
3aKPEIJIEHHOW PAaCIMCAHUEM 1O (PAKYJIBTETY

8. MeTo,rmquKne PE€KOMEHIAIIUA IO OPraHn3allui U3Yy4YeHUA U CHUIIINHBI

st a¢ppexTMBHOrO OCBOEGHMS MaTepHaa AUCIUILIMHB HEOOXOIMMBIM SIBJISIETCS BBIIIOJHEHUE
CIIeAYIOIIUX TPeOOBAHUI:
* o0s3aTeNbHOE TIOCEIIEHWE BCEX IPAKTUYECKUX 3aHSTHH, CHOCOOCTBYIOIIEE CHCTEMHOMY
OBJIAJICHUIO MaTEepPHUaJIOM Kypca;
* BCE BOIPOCHI COOTBETCTBYIOIIMX Pa3/eIoB M TEM 10 JUCIUILUIMHE He0OX0AUMO (PMKCHPOBATh (Ha
TMOOBIX HOCUTENSIX MH(MOPMALHN);
* 00s3aTesbHOE BBINOJIHEHWE JOMAIIHUX 3aJaHUi SBJISETCS BaXHEWIIMM TpeOOBaHUEM W
ycioBreM (pOPMUPOBAHUS EJIOCTHOTO M CUCTEMHOTO 3HAHHUS 0 AUCIUIUIMHE;
* 0053aTETBHOCTD JIMYHOM aKTUBHOCTH Ka’KJJOTO CTYAEHTA HA BCEX 3aHATHSAX 110 AVUCHIUIUIMHE;
* B CJIyyasix HEsICHOCTH KaKMX-JMOO BOMPOCOB, 0OCYXKJAEMBIX Ha 3aHATHAX, HEOOXOJUMO 3a]aTh
COOTBETCTBYIOLIME BOIIPOCHI IPENOIaBaTENI0, @ HE OCTABJIATh UX HENOHATHIMU;
* B CllyvyasiX MPOITYCKOB 3aHATHI MO YBaKUTEJbHBIM MPUYMHAM CTYIEHTaM MpeloCTaBIIseTCs
IIPaBO MOJTOTOBKM U MPEJCTABJICHUS 33/laHUii M OTBETOB Ha BOMNPOCH M3YYEHHOTO MaTepHala, C
pacyeToM Ha MOMOIb ITPENoAaBaTeisi B €r0 YCBOSHUH;
* B CJIy4yasix MPOMYCKOB 0e3 YBaKUTEJIbHON NMPUYHMHBI CTYJEHT 0053aH CaMOCTOSTENBHO MU3YINTh
COOTBETCTBYIOIIUI MaTepual;
* HEOOXOAMMBIM YCJIOBHEM SBIISETCS CaMOCTOSITEIbHOCTh M WHHMIMATHBHOCTH CTYIEHTOB IIPH
KOHTposie HaOopa OaJulOB MO JUCLUMIUIMHE IJIs1 YCHEUIHOTO IMPOXOXKIEHUS IMPOMEXYTOYHOM
aTTecTalyu.

[MopsmoK OpraHu3aIi CaMOCTOSITETbHON pabOTHI CTY/IEHTOB
CamocTosTesipHast padoTa CTYIEHTOB MpeIoJiaraer:
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* CaMOCTOSITEJIbHBIN TIOMCK, 0Opa®OTKy (aHaiM3, CUHTE3, OOOOIEHWE W CHUCTEMAaTH3allUIo),
a/IanTayio HeoOXOIMMOM 0 AUCITUTUIMHE UH(pOpMAIHN;

* BBIIOJIHEHUE 3a[JaHUH JISI CAMOCTOSITEJIbHOW PaOOTBI;

* U3y4YeHHE U YCBOEHHE TEOPETUUECKOrO MaTepralia, MPeICTaBICHHOTO Ha JIEKIIMOHHBIX 3aHSATHUAX
¥ B COOTBETCTBYIOIIUX JIUTEPATYPHBIX UICTOUHUKAX (PEeKOMEHAyeMasi OCHOBHAS U IOTIOJTHUTEIbHAS
JuTeparypa);

* CaMOCTOSITEJIbHOE U3yUeHHe OTAEJbHBIX BOIIPOCOB Kypca;

* MOArOTOBKA K MPAKTUYECKUM M CEMHHAPCKUM 3aHSTUSM, B COOTBETCTBUU C PEKOMEHAAIUSIMU
npernofgaBaTesiss (BBIIOJHEHNE KOHKPETHBIX 3a/IaHUi, COOTBETCTBYIOIIME OpPraHU3allMOHHBIE
JEUCTBUS U T.1.).

Kak mpaBuiio, opraHu3anms CaMOCTOSITEIbHON paOOThI MPeIoIaraeT:
* [IOCTAHOBKY LI€JIN;

* COCTaBJIEHHE COOTBETCTBYIOUIETO IIaHa;

* MOUCK, 00paboTKy MH(pOpMAIINH;

* MpeJICTaBIeHNE PE3yJIbTATOB PAOOTHI.

Meroauueckrie peKOMEHIAIM TO OTAEJbHBIM BHUIAM YYeOHO-TIO3HABATEILHOU JesATebHOCTH
CTYJJCHTOB

Meroanyecke peKOMEeHJalluy Mpy MOATOTOBKE K MPAKTUUYECKUM 3aHATHAM

J1s1 noBbieHUs 3((PEKTUBHOCTH NMPOBEAECHUS NPAKTUUECKUX 3aHATHI HEOOXOAMMO YUUTHIBAThH
BCE PEKOMEHJAIMU N0 MOArOTOBKE K HUM, KOTOpBIE JAIOTCs MpEenoAaBaresieM B Hayaue KaxIoro
MoayJst ((pOpMyIMPYIOTCSI COOTBETCTBYIONIME 3aJaHKs, MPOOJIEMHOOPHEHTUPOBAHHBIE BOIIPOCH,
NPEJCTaBJIAIOTCA PEKOMEHAALMHU 110 METOJUKE opraHuzanuu 14 pa3iuyHelx GopM MpOBEIeHUS
3aHATAR u T.0.). OnpeneneHHsie (GopMbl M MeTOAb paOOTHl Ha 3aHATUSAX TpPeOyIoT
IPeJBapUTENILHOM CaMOCTOSATEIbHOW IOATOTOBKM CTYJEHTOB (HAalpUMep, BHYTPUIpPYIIOBas WU
MEXTPYMIIOBAsi TUCKYCCUH, POJIEBbIE UI'PBI, TOJrOTOBKA UTOTOBOIO CEMECTPOBOIO MPOEKTa U T.J1.).
[TosTomMy HeoOXxomumo (pUKCHpOBaTh BCE PEKOMEHAAIMM IPerojaBateliss IO IOArOTOBKE K
3aHATUAM.

I 3(pdeKTUBHOrO OCBOGHUsI MaTepuania JUCHUIUIMHBL B XOfA€ TMPAKTHUUECKUX 3aHATHM
HEOOXOIMMO BBITIOJTHEHUE CJIEAYIONIUX TPeOOBAHUI:

* YeTKO [OHMMATh [eM MPEACTOSIUX 3aHATHA  (MpeaBaputesibHO  (hOPMYTUPYIOTCS
MPENO/IaBaTeIIEM ):

* BJIQJIETh HABBIKAMHU TIOMCKA, 0OpAOOTKH, ajanTaliy 1 MPe3eHTaIll HeOOX0IMMOr0 MaTepHrala;

* yMeThb 4YeTKo (OpMYyJMpOBaTh M OTCTaWBaTh COOCTBEHHBIA B3IJISIT HAa paccMaTpUBacMble
poOIeMHbIe BOMPOCHI, KOTOPbI HEOOXOIUMO MOJKPEIIATh a[IeKBATHOW apryMeHTaIuei;

* YMETh BBIICIATh U (DOPMYJIMPOBATh MPOTUBOPEUHS 110 PACCMATPUBAEMBIM MTPOOJIeMaM, IIOHUMAst
HUX UCTOYHUKMU;

® BJIAJACThb HaBBIKaMU Hy6JII/I‘{HOFO BbICTyHHeHI/IH (JIOFI/I‘{HO, SICHO W JIJAKOHUWYHO H3J1aratb CBOU
MBIC/IM; aJeKBATHO OIIGHUWBATh BOCIPUATHE U TMOHMMAaHHWE CIylIaTelssMU MPeacTaBIIseMOro
MaTepI/IEUIa; OTB€YaTh HaA 3aJaBacMbIC BOHpOCI)I; HpI/IBOIlI/ITb aICKBAaTHBIC U y6eIII/ITeHI)HbIe
apryMeHTHI B 3alUTY CBOEW MO3UIIUHU U T.]1.);

b yMeTb KpI/ITI/I‘{eCKI/I OILICHUBATH CO6CTB6HHH€ 3HAHU, yMeHI/IH N HABBIKU B JWUHAMUKE B
CpPaBHEHUM C TAKOBBIMU Yy APYIHMX, C IIEJIbI0 PACKPBITHS JOMOJTHUTENBbHBIX BO3MOKHOCTEH X
pa3BUTHUA;

* [IpY MOATOTOBKE K 3aHSTUSIM 00513aTeJIbHO U3YUUTh PEKOMEHIYEMYIO JIUTEPATYypPY;

* OLIEHUTD Pa3IMYHBIC TOUKH 3PEHUs Ha TIPOOJIEMHBIC BOIIPOCHI HECKOJIBKUX HUCCIIeIoBaTeNIeH, a He
OrPaHUYUBATBHCS] PACCMOTPEHUEM TMO3UIMU OTHOTO aBTOPA;
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* npu HopMyaMpoBKe COOCTBEHHOH TOUKM 3peHMsl MPEeILyCMOTpeTbh yOeIuTelbHyl0 ee
apryMEeHTaluI0 ¥ BO3MOXHOCTh BOSHUKHOBEHHSI CIIOPHBIX CUTYaIHiA;

* BJaJeTh HaBBIKAMM pPadOTbl B KOMaHJe (MpH BBHIMOJIHEHUM OIPEJEJICHHbIX 3a/IaHMH,
NPEAToNaralomx padoTy B MUKPOTPYIIIax, MPH MPOBEJCHUN POJIEBBIX UTP, IUCKYCCHI | T.II.).

Pabora toypkHa OBITH TIIATEIBHO MPOAYMaHa, CIUIAHUPOBAHA U pa3jie/ieHa Ha COOTBETCTBYIOIINE
9Tarbl, KAXbIi U3 KOTOPBIX TPeOYET LIENOro psiia Onpeae/ieHHbIX YMEHUI U HABBIKOB:

* ompeneneHue u (popMyJIMPOBKA TeMbl COOOIICHUS WM JOKJIaga (JIMOO OCMBICTIEHUE TEMBI,
c(opMyIMPOBAHHON MPENOJABATENIEM B COOTBETCTBYIOIIMX CIyYasix);

* CcocTaBJIeHHE TJIaHA C WCIIOJb30BAHMEM aHAJIM3a, CHHTEe3a, 0O00OIIEeHNs M JIOTUKU MOCTPOCHUS
U3JI0KEHUsI MaTepraia;

* ornpejeieHue UICTOYHUKOB MH(OPMAIINH;

* paboTa ¢ UCTOYHUKAMK Hay4yHOU MH(popMaluu (oadop, aHaim3, 0000IeHne, CUCTeMaTU3allus,
ajanTauys v T.1.);

* (opMyIHMpOBKa OCHOBHBIX OOOOIIEHWII U BBIBOJOB MO pe3yJbTaTaM aHalu3a H3yYeHHOTO
Marepuarna.

CrpyKTypa cooOmeHus (J0KIaaa) MOXKeT 0OOCHOBAHHO BapbUPOBATh, HO B OOJIBIIIMHCTBE CITy4YaeB
OHa TMpearojaraeT HaJluyue CIeyIOUIMX 4YacTeil: BCTyIUleHUs (0OO3HAaueHWe aKTyaJlbHOCTU W
MIOCTAHOBKA TPOOJIeMbl), OCHOBHOW 4YacTd (0030p pa3iMUHBIX TOYEK 3peHHsl Ha mpodieMy U ee
pelienue),  3akmoudeHuss  ((POPMyJMpPOBKA  COOTBETCTBYIONIMX  OOOOIEHUH,  BBIBOJOB,
MIPENIOJIOKEHU! U TEePCHEKTUB), a B COOTBETCTBYIOIIMX CJIy4asiXx — TEPEUHs] HCIHOJb3YyeMbIX
UCTOYHMKOB wuH(popmaimu. MeToauueckue peKOMeHAAlMU [0 TOATOTOBKE K JUCKYCCUU
JMcKyccus BBICTYMaeT BaXKHEUIIIUM CPeJICTBOM aKTUBU3AlIUY MTO3HABATEILHOM JiessTebHOCTH. Kak
METOJ aKTMBHOTO OOy4YeHUsl JUCKYCCUSI MOXET HCIOJIb30BaThCsl KaK B paMKax TPaJUIIMOHHBIX
(pa3BepHyTasi Oecesa, cWcTemMa JOKJIagoB U pedeparoB), TaK W HOBBIX (POPM MPaKTUIECKUX
3aHATUN (QHAJIM3 KOHKPETHBIX CUTYallMd, pojieBasi Wrpbl, KPYIJblii CTON W T.A.). Beigensercs
ocobast ¢dopMa CEMHUHAPCKOTO 3aHATUS — CEeMUHAp-JUCKyccHs. Paznuyalor cremyiomnye
Pa3HOBUIHOCTU CEMUHAPA-AUCKYCCUU:

1. ITo oObemMy OXBaTHIBAEMOTO MaTepUaa:

* (pparmeHTapHBIE TUCKYCCUM («MUHHU-IUCKYCCHM») (TIpeHA3HAUCHHBIE JIJIS1 00CYKICHUS] KaKOTrO-
TO KOHKPETHOTO BOMPOCa U 3aHUMAIOIINE, KaK MPaBUJIO, ONPeAeeHHYIO YaCTh 3aHATHUS);

* pa3BepHYyTble JTUCKYCCUM (TIOCBSIIIEHHBIE M3YYEHUIO pa3felsia (TeMbl) B IIEJIOM, OXBAThIBAIOIIUE
OJTHO WJIM HECKOJIbKO 3aHSTHUI);

2. o peasbHOCTH CYIIECTBOBAHUS yUYACTHUKOB:

* peasibHBIE (TIpe/IroaramIme o0IeHre ¢ peaTbHBIMIA YIaCTHUKAMHU);

* BooOpaxaemble (Ipearnosaraoime OOleHre ¢ BOOOpPaXKaeMbIM OINIMOHEHTOM (MHCIIEHHPOBKA
CIopa)).

Opranuzanus IUCKYCCUH MpearnosaraeT nociaeoBaTeIbHOCTb ONPEAEIeHHBIX ITAIMOB:

* TIOJITOTOBKA JAUCKYCCHUM;

* IPOBE/IEHUE JUCKYCCUU;

* QHAJIU3 UTOTOB JIUCKYCCHH.

CaMbIM BaKHBIM 3TAllOM MPU 3TOM SIBJISETCS MOATOTOBKA K TUCKYCCHM, T.K. BCE MOCIEAYIOIIne
STarbl OMNPEAeSSIOTCS WMEHHO KauyeCTBOM MpeABapuTesbHOM MoArotoBku. IloaroroBka K
JVCKYCCUH, KaK MPaBUJIO, BKJIIOUAET CIIEAYIOIIIe COCTABIISIONINE:

* ompejesicHME TEeMbl JAUCKycCHM (TeMa MOXeT OBITh 3aJaHa TperojaBaTesieM, a TaKke
0o0CyKJaTbCsl M BHIOMpATbCSl B Tpollecce U3YYeHUs] MaTepuasia [0 KPUTEPUSIM HAIAYMS
MIPOTHBOPEUUH, MPOOIEMHO-OPUEHTUPOBAHHOTO XapaKTepa MPH BHICOKOHN aKTyaJbHOCTH, HAyYHOM
Y COLIMAJIbHOM 3HAYMMOCTH);
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* ompeAeseHue IpeaMera TUCKycCuM (C TeM, 4YToObl He MOTepsTh BpeMsi Ha 0O0CyXkJeHue
BTOPOCTETIEHHBIX aCMIEKTOB MPOOJIEMBI);

* OnpefesieHue 3aJa4 JUCKYCCUH (U1 OpraHU3aly LIeJIeHAIIPABJIEHHOCTH, pa3AeeHns (PyHKIUI
YUYaCTHUKOB JIUCKYCCUH, SKOHOMUU BPEMEHH).

HOHFOTOBK& K OUCKYCCUM OOJIKHA IpeamnojaraTb MHAWBUAYAJTbHBIE U I'PYIIIOBBIC KOHCYJIbTALIUH,
npeHa3HAuYeHHbIe [UTsSl 3aJIaHus1 [IeJICHATPABJICHHOCTH JUCKYCCHH, a TakkKe — /ISl aKTMBU3AIMU
CaMOCTOATEIbHOM paboOThl CTyAeHTOB. [lpu 3TOM mperojaBaTesiio HEOOXOAMMO u30eraTh
JETAJIbHOTO Pa3bsICHEHUS COACPKaHUs POOJIEMBI, T.K. B 9TOM ClIy4ae He O 4yeM OyJeT CIIOpHTh, U
JMCKyccusi OyaeT copBaHa. 3ajiaya TpernojaBaTesis J0/UKHA COCTOSITh B HEHABS3UMBOW MOMOIIU
y4acTHUKaM OymayIied AUCKYCCHUM B OIpPEAe/ICHUH HAJIW4Msi MPOTUBOPEUMBBIX TOUYEK 3PEHHUST Ha
paccMarpuBaeMylo MpoOsieMy, MOPEKOMEH/IOBAB M3YYUTh MEPBOMCTOYHMKHM U JIOTIOJHUTEIBHYIO
suteparypy. Heo0XoanmMo mog4epkHyTh 0COOYI0 BaXKHOCTD TIATEIbHOM MOATOTOBKH K TUCKYCCUU
CaMoro nperoaBaTe’isi, BHICTYIAIOIIEro B KadyecTBe Moaeparopa. Llesib Takoii moaAroToBKU COCTOUT
HE TOJILKO B TOM, YTOOBI OOPECTH YBEPEHHOCTD MPH OOCYKICHUM HAYYHOM MPOOJIEMbI, HO U B TOM,
‘ITO6])I COCTaBHUTDb ACHOC MPEACTABJICHUE O KAYECTBE NMOATIOTOBKH YYaCTHUKOB JUCKYCCHUU.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Bnanumup Bopucosuy BencnaBckuii

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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