MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
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BBICIIETO 0Opa30BaHMs
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NMHCTUTYT ®U3UKO-TEXHUYECKNX UHTEJUVIEKTYAJIBHBIX CUCTEM

KA®EJIPA ABTOMATHUKNU

OAOBPEHO YMC UDTUC
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

ITPOEKTHAA ITPAKTHUKA I10 SJIEKTPOHUKE 1 ABTOMATUKE KUBEPOU3NYECKUX

CUCTEM U YCTAHOBOK
HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nka u TEXHOJIOTHH
(cennanbHOCTB)
Eﬁ

v = . . =] = M

s | 2.4 § g 23 )

= g = - = 7 - v 2 E 9 < E 5
& |8 |=7|E |Eg |z |EEg§ |§F |§3
3 g . = < = Z = g-' Q-; qd - o s E- S
= >2 | 2 & | 2 SE | Sy | &339 B &z
v o= T = =N I 2 = S ® 2 c M~ < S S 9
O =2 | O | B ES |RF |mE30 = S Z 3
1 1 36 0 8 0 16 12 3
2 1 36 0 8 0 16 12 3
3 1 36 0 16 0 12 8 3
4 1 36 0 16 0 8-12 8-12 3 KII
Uroro | 4 144 0 48 0 0 52-56 | 40-44




AHHOTALMS

JlucuuninHa SIBISETCS OCHOBOM I TOJIYYEHHUS HABBIKOB MPOEKTHOW ACSTENIBHOCTH MPHU
CO3/1aHUU KHOepPU3NIECKIX OJIOKOB, MPUOOPOB U CUCTEM KOHTPOJIS M YIIPABIICHUSI.

B kypce
kubephu3ndeckon anmaparypsl.

paccMaTpruBarOTCA OCHOBHBIC MMPUHIMIIBI n MMPUEMBbI MMPOCKTUPOBAHUA

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

[enstmu ocBOeHMSI y4eOHOM TUCIUTUIMHBI SIBISFOTCS:
— TMpuoOpeTeHue TMPAKTUYECKUX HABBIKOB B MPOEKTUPOBAHUU, KOHCTPYHPOBAHUH H
IPOrpaMMHUPOBAHUM 3JIEKTPOHHON ammapaTrypbl CUCTEM H3MEPEHHUs U yNpaBlieHUs (U3NIECKUMU
YCTaHOBKAMM U TEXHOJIOTMYECKUMU IIPOLIECCAMU;

— 3HAaKOMCTBO C apXMTEKTYypOW W KOMIIOHEHTHOW 0a30i 3JIEKTPOHHBIX YCTPOWUCTB, MPUOOPOB,
YCTaHOBOK ¥ aBTOMaTHYECKUX CUCTEM;

— (dopMHUpOBaHHE TMPAKTUYECKNX HABBIKOB M YMEHUHW CaMOCTOATEIRHOW M KOMaHIHOM
MIPOEKTHOM paboTHI;

— (opmupoBaHue CHOCOOHOCTH K TMOJYYEHHUIO U aHalu3y HH(OpMaluM, MpaBUIbHOMY

0(OPMIICHHIO OTUYETHOM TOKYMEHTAIUH.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JlucuunimnHa sBIIS€TCs. OCHOBOW IS IIOATOTOBKY BBIITYCKHUKOB YHUBEPCUTETA K BBIIIOJIHEHUIO
3aIaHUM B IIPOLIECCE M3YYEHUs APYIMX CHELUAIbHBIX AUCLUIUIMH [0 CIIELUAINA3ALUU, BBIIIOIHEHUS
y4€OHBIX BUI0B IIPAKTUKHU U TUIIJIOMHOTO POEKTUPOBAHUSI.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) obmenpodeccuoHalbHbIe KOMIIETEHIUH:

I KO,[[ N HAUMCHOBAHHEC KOMIICTCHIIMHN | KOI[ U HAMMCHOBAHNC MHAHWKATOpAa JOCTHIKCHUSA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M 0OBbekTamu (00JIacTIMHU
3HaHUI ) TPOPECCUOHATILHOM JIEATEIILHOCTH:

Hay4YHO-UCCJIEN0BATEIbCKUN

cranaapr-I1C, ananu3
OnbITA)

3agaua O0BeKT NWJIM 00J1acTh Kox m nanmenoBanue | Kox v HammenoBanue

npogeccHOHAILHONH | 3HAHUSA npogeccuoHaIbLHOM HHAUKATOPA

nesteabnocTu (311]1) KOMIIETEHIINH JMOCTHKEeHHUS
OcHoBaHue npogeccuoHaIbLHOU
(mpogeccHOHANILHBIH | KOMIIETEHIIUN

HCIIOTh30BaHUE kubepdusndyeckue ITK-1 [1] - Criocoben 3-TIK-1[1] - 3HaTh
HAyYHO-TEXHUYECKON | MpUOOPHI U CUCTEMBI B | HCIIOJIH30BaTh HAYYHO- | OTEYECTBEHHBIN U
uHpOpMaIINH, aTOMHOM OTpPaCIIH, TEXHUYECKYIO 3apyOEIKHBIN OIIBIT IO
OTEUYECTBCHHOTO U SIIEPHBIE PEAKTOPHI, UHGOPMAITHIO, TEMaTUKe




3apy0ex)HOTOo OTbITa
10 TEMAaTHUKE
Hccae0BaHus,
COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHI 1
MH(OPMALIMOHHBIX
peCypcoB B CBOEH
MpeIMETHOM 00IacTH

MIPOBEICHUE
buznueckux
IKCIIEPUMEHTOB TIO
3aJaHHOI METOJIUKE,
COCTaBJICHHE
OITHCAHUS
MTPOBOUMBIX
HCCIEIOBAHMMH,
OTYETOB, aHAJIU3
pE3yNbTaTOB U
MOJITOTOBKE HAYYHBIX
myOmuKanui

MaTepHabl SACPHBIX
pPEaKTopoB, siIepHbIC
MaTepHalbl U CUCTEMBI
obecrieueHus ux
0e30I1acHOCTH,
COBpEMEHHas
AJIEKTPOHHAs
CXEMOTEXHUKA,
CHCTEMBI JUAarHOCTHUKH,
YIpaBJICHUS M KOHTPOJIS
SJICPHBIX U APYTUX
(bu3NYECKUX YCTaHOBOK,
CHCTEMBI
aBTOMATHU3UPOBAHHOTO
yTpaBJIeHUS
yCTaHOBKamH,
pa3paboTka u
TEXHOJIOTUHU
IPUMEHEHHS
KHOepPpU3nIecKux
CHCTEM JUIsl aHAJIN3a
BEIIECTB

kuOeppusnyeckue
pUOOPHI U CUCTEMBI B
aTOMHOMW OTpACIIH,
SJIEPHBIE PEAKTOPHI,
MaTEPHAIBI SICPHBIX
pPEaKTopOB, siAepHBIC
MaTEpHUAITBI U CHCTEMBI
obecrieueHus ux
0e30I1acHOCTH,
COBpPEMEHHAs
AIEKTPOHHAS
CXEMOTEXHHUKA,
CUCTEMBI JIMaTHOCTUKH,
yIpaBJICHUS U KOHTPOJIS
SIICPHBIX U JAPYTUX
(U3NYECKUX YCTAHOBOK,
CUCTEMBI
ABTOMATH3HPOBAHHOTO
YIpaBIICHUS
yCTaHOBKaMH,
pa3paboTka u

OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT 110
TEMaTHKe
HCCIIeI0BaHMUS,
COBpPEMEHHBIE
KOMITBIOTEPHBIE
TEXHOJIOTHH U
uH(OpMAITMOHHBIC
pecypcel B CBOEH
MpeMETHOM 00J1acTh

OcHosaHue:
[IpodeccronanbHbIit
cranaapt: 24.078,
40.011, Ananus omnelTa:
Hcnonb3oBanue
Hay4YHO-TEXHUYECKOMN
uHopMaluu,
OTEUYECTBEHHOT'O U
3apyOeKHOTO OIBITA TI0
TEMaTHKe
WCCJIEI0OBaHMUS,
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH U
MH(GOPMAIIMOHHBIX
pECypcoB B CBOEH
MpeAMETHOM 00JIaCTH.

IIK-3 [1] - Ciocoben
MPOBOAUTH (hH3HUECKUE
AKCIIEPUMEHTHI 110
3aJaHHOI METOJIUKE,
COCTaBIISITh OITUCAHUS
MPOBOAMMBIX
WCCIIEIOBAHUM,
OTYETOB, AaHAIH3Y
pe3yabTaToOB U
MOJIMOTOBKE HAYYHBIX
myOIuKaIit

OcHosaHue:
[IpodeccronanbHbIit
craugapt: 24.078,
40.011, Ananu3 omblTa:
[IpoBenenue
bu3nIecKux
SKCTIIEPUMEHTOB I10
3a/IaHHON METOAMKE,
COCTaBJICHUE OMHUCAHMS

HCCIICIOBAHMS,
COBPEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJIOTHUHU U
nH(pOPMaIMOHHBIE
pecypchl B CBOEH
MpeIMETHOM 001acTH,

;
V-TIIK-1[1] - ymets
WCIIOJIH30BaTh HAYYHO-
TEXHUYECKYIO
uH(pOopMalLuIo,
OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT 110
TEMAaTHUKe
HCCIICI0BaHMS,
COBPEMEHHBIE
KOMIThIOTEPHBIC
TEXHOJIOTUH U
nH(pOpMaITMOHHBIE
pecypcel B CBOEH
MpeAMETHOM 00J1acTH;
B-TIK-1[1] - BnageTs
COBPEMEHHBIMH
KOMITbIOTEPHBIMU
TEXHOJIOTHSIMU U
MEeTOoAaMHu
HCIIOJIH30BaAHUS
UH(GOPMaIIMOHHBIX
pecypcoB B CBOEH
MpeIMeTHON obnacTu
3-TIK-3[1] - 3HaTh
OCHOBHBIE (hU3HUECKHE
3aKOHBI U METOJIbI
00pabOTKH TaHHBIX ;
V-IIK-3[1] - ymeTh
paboTaTh 1o 3aJaHHON
METOJHNKE, COCTABIISITh
OTUCaHUS
MIPOBOIUMBIX
HUCCIIEJOBaHUHN U
OTYETHI,
MOJITOTAaBINBATh
MaTepuaibl st
HAYYHBIX TyOIHUKAIIHiA;
B-IIK-3[1] - Bmagets
HaBbIKAMU
MIPOBEACHUS
(hU3UIECKUX
AKCIIEPUMEHTOB T10
3aJJaHHOW METOJIUKE,
OCHOBaMH




pacuer u
MIPOEKTHPOBAHNE
AJIEMEHTOB CHCTEM B
COOTBETCTBUHU C
TEXHHUYECKUM
3a/laHuEM,
TpeOOBaHUAMU
0€30MacHOCTH U
npuHuunamu CDIO

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

TEXHOJIOTHH
MIPUMEHEHHS
KHOep(hu3NIecKux
CHCTEM /IS aHAIIN3a
BEILECTB

MIPOEKTHBIN
kubeppusndeckue
IpUOOPHI M CUCTEMBI B
aTOMHOW OTpACIIH,
SJICpHBIE PEAKTOPHI,
MaTepHaIIbI SACPHBIX
PEaKTOpOB, sIEPHbIE
MaTepHAIBI U CHCTEMBI
o0ecrieyeHus ux
0e30IacHOCTH,
COBpPEMEHHas
AJIEKTPOHHAS
CXEMOTEXHHUKA,
CHCTEMBI TUarHOCTHKH,
yIpaBJIeHUs] U KOHTPOJIS
SICPHBIX U APYTUX
(U3NYECKUX YCTaHOBOK,
CHCTEMBI
aBTOMAaTH3HPOBAHHOTO
YIpaBJICHUS
yCTaHOBKaMH,
pa3zpaboTka u
TEXHOJIOTHH
MIPUMEHEHHS
KnOep(pu3nIecKux
CHUCTEM JUIsl aHaJIn3a
BEIIIECTB

MIPOBOJIUMBIX
HCCIIEIOBAHUM,
OTYETOB, aHAJIU3
pe3yabTaToB U
MOATOTOBKE HAYYHBIX
My OJTUKaITHit.

[IK-4 [1] - Cniocoben k
pacuery u
IPOEKTUPOBAHUIO
3JIEMEHTOB CHUCTEM B
COOTBETCTBUU C
TEXHHYECKUM
3aJJaHuEM,
TpeOOBaHUSIMU
0€30IaCHOCTH H
npuHunamu CDIO

Ocnosanue:
[TpodeccronanbHbIM
cranzapt: 24.078,
40.011, 40.178, Ananus
onbiTa: Pacuer u
IPOEKTUPOBAHHE
3JICMEHTOB CHUCTEM B
COOTBETCTBUU C
TEXHHYECKUM
3a7aHUEM,
TpeOOBaHUSIMU
0€30I1aCHOCTH U
npuHunamu CDIO.

KOMIIBIOTEPHBIX U
MH(GOPMaMOHHBIX
TEXHOJIOTU, HAYYHOU
TEPMUHOJIOTHUEN

3-TIK-4[1] - 3HaTh
TUIIOBbIE METOJUKHU
TUTAHUPOBAHUS U
MPOEKTHUPOBAHUS
CHCTEM ;
V-TIK-4[1] - ymeTtb
UCTIOJTb30BaTh
CTaHJapTHbIE
cpeacTsa
aBTOMaTH3aluU
MIPOCKTHPOBAHUS;;
B-TIK-4[1] - BnageTh
METOJaMU pacdera u
IPOEKTHUPOBAHUS
JleTanei u y3JjoB
npubOpoB U
YCTaHOBOK B
COOTBETCTBHUH C
TEXHUYECKUM
3aJJaHUEM ,
TpeOOBaHUSIMU
0€301acHOCTH U
npunuunamu CDIO

Hanpasnenus/nienu
BOCIIUTAHHUS
[IpodeccrnonanpHOE
BOCIIUTAHUE

Co3naHue ycioBHid,
00ecreunBaroInX,
(hopMupoBanue
npohecCHOHATBHOM

3ama4yn BocruTaHus (KOJ)

OTBETCTBEHHOCTH, ITHKHU U
KyJbTYpbl HHXKEHEpa-
pa3paboTurKa KOMIUIEKCHBIX
TexHuueckux cucreM (B41)

JUCIHUITIINH

BocmnurareapHbIN TOTEHIINAT

1. Ucnionp30BaHKME BOCIUTATEIBHOTO
NOoTEeHIMaj a JUCUUIUIMH "BBenenue B
(bu3KKy B3aUMOJEHCTBUS
MOHM3UPYIOLIETO U3JIYUECHHUS C
BeulecTBoM", "BBenienue B HEMTPOHHYIO
¢bu3uky" 11 GopMHUPOBAHUS
poeCCHOHAIBHON OTBETCTBEHHOCTH,
TBOPUYECKOTO MHKEHEPHOI'O MBILLUICHUS
MyTeM MPOBEICHUS PUINUECKUX
HKCIEPUMEHTOB I10 3a/1aHHBIN
METOAMKAM, YIUTHIBAs
KOHCTPYKTUBHBIE 0COOEHHOCTH
pa3pabaTbeiBaeMOH sSAepHO-(PU3NIECKOH,
ANIEKTPO(U3NIECKOH U




Knbep(u3nvecKoil anmnapatypsl 1
COCTaBJICHUS ONMCAHUS POBOIUMBIX
HCCJIEIOBaHNM, OTUETOB, aHAIN3a
PE3yJIbTaTOB M MOATOTOBKH Hay4HBIX
nyOnukanuii. 2. Mcnonbs3oBanue
BOCIHUTATEIHHOTO MMOTEHIIMANIA
JUCHUIUINHBI «OCHOBBI
MIPOEKTUPOBAHUS KHOEPPUZNIECKUX
YCTPOMCTB U CUCTEMY IS
(bopMUpOBaHUS TPUBEPKEHHOCTHU K
npo¢eCCHOHATIBHBIM LIEHHOCTSIM, ITHKE
U KyJIbTyp€ UH)KEeHepa-pa3paboTuuka,
MOBBILIEHUS UHTEpPECA K MHKEHEPHO-
IIPOEKTHOM EATEIBHOCTH Yepe3
U3Yy4YEHHE BOIIPOCOB MPUMEHEHUS
METOJIOB MPOTrPaMMHON NHKEHEPUU B
IIPOEKTUPOBAHUH, TIOBBIIICHUS
paguanMoOHHONW CTOMKOCTH annaparypsl
Y yueTa BHEIIHUX BO3EHCTBYIOIINX
(hakTOpOB, O3HAKOMJICHHUE C
TEXHOJIOTHSMH MPOMBIIIEHHOTO
MIPOU3BOJICTBA MOCPEICTBOM
MIOTPY>KEHUS CTYIEHTOB B paboTy

HAy4YHBIX JIA0OPATOPHil.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, UX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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1 Cemecmp
1 IlepBslii pa3aen 1-8 0/4/0 25 K-8 3-TIK-
1,
V-
IK-1,
B-
IK-1
2 Bropoii paznen 9-16 | 0/4/0 25 KU-16 | 3-I1K-
3,
V-
[K-3,
B-




Umoeo 3a 1 Cemecmp

0/8/0

50

KoHnTpoibHbIe
MeponpusTHS 32
Cemectp

1

50

2 Cemecmp

IlepBb1it pasaen

1-8

0/4/0

25

K-8

Bropoi1 paznen

9-15

0/4/0

25

KH-15

Hmoeo 3a 2 Cemecmp

0/8/0

50

KonTpoabhbie
MeponpusTusl 3a
Cemectp

2

50




3 Cemecmp

[TepBrIii pa3aen

1-8

0/8/0

25

K-8

BTropoii paznen

9-16

0/8/0

25

KH-16

Hmozo 3a 3 Cemecmp

0/16/0

50

KonTtpoibHbIe
Meponpusitust  3a 3
Cemectp

50

4 Cemecmp

IlepBb1it pasaen

1-8

0/8/0

25

K-8

Bropoi1 paznen

9-15

0/8/0

25

KH-15

Hmoeo 3a 4 Cemecmp

0/16/0

50

KonTpoabHbie
Meponpusitust 3a 4
Cemectp

50

3, KII




3-TTK-
3,

V-
TK-3,
B-
TK-3,
3-TTK-
4,

V-
TK-4,
B-
TK-4,
3-TTK-
1,

V-
TK-1,
B-
TK-1,
3-TIIK-
3 s

V-
MK-3,
B-
MK-3,
3-TTK-
4’

V-
TIK-4,
B-
TIK-4

* — COKpallleHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CokpailieHne HauMEeHOBaHHUM (POPM TEKYIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeiioB:

O06o3na | [To1HOe HAaUMeHOBaHHe
YeHue
KU1 KoHTposib 1o uroram
3 3auer
KII KypcoBoii nmpoekT
KAJIEHIAPHBIN IIAH
Henen | Tembl 3ansituii / Conepxxanue Jlek., | [Ip./cem. | JIao.,
U yac. , yac. yac.
1 Cemecmp 0 8 0
1-8 IlepBblii pa3ne 0 4 0
1-8 Beenenne B IPOEKTHYIO JeATEJIbHOCTD Bcero aynuTopHBIX 4acoB
OcHOBHBIE TOHSATHS KHOEPUINUCKUX CHCTEM, )KU3HEHHOTO 0 | 4 [0




LMKJIA U3/1eJIUs, IPOCKTUPOBAHNS U KOHCTPYUPOBAHUS.

Ownutaiig

OO6cyxeHre TeM MPOSKTHOUW MpakTHUKU. PopMHUpOBaHUE 0 0 0
KOMaH[Ibl. BBIOOp TeMbI IpoeKTa U orpeeneHue TpeOoBaHui K
uznenuto. [InannpoBanue padboT, pecypchl, OTUETHBIE
MaTepUaJb.
9-16 Bropoii paznen 0 4 0
9-16 | JlaTyuku U U3MepHuTeJbHbIE Peodpa3oBaTe/Il CHTHAJIOB Bcero aynuTopHbIX 4acoB
OCHOBHBIE THUIIBI H XapaKTEPUCTUKHU JATYMKOB, UCIIOIb3yeMbIX | 0 | 4 [0
IIPY BBIIIOJIHEHUU MPOEKTHON NMpakTHKU. ConpsikeHue Omnutaiin
JaTYNKOB C MUKPOKOHTPOJIEpOM. AHaOro-uudpossie 0 0 0
peoOpa3oBaTeIIH.
2 Cemecmp 0 8 0
1-8 IlepBblii pa3ne 0 4 0
1-8 MHuKpPOKOHTPOLIEPbI Bcero aynuTopHbIX 4acoB
OCHOBHBIE THUIIBI U XapaKTEPUCTUKN MUKPOKOHTPOJLIEPOB, 0 | 4 | 0
UCIOJIb3YEMBIX IPY BBINOJIHEHUH TPOEKTHOM MPAKTUKH. Omnutaiin
N3yuenne BU3yalbHOTO TPaUIECKOTO PeIaKTOpa 0 0 0
STM32CubeMX u cpeapl pazpadotku Keil microvision.
Br160p MukpokoHTposiepa. BusyanbHblil rpadudeckuit
unrepdeiic STM32CubeMX . [lonkntoueHue kaHajaoB U
yIpaBlieHUE BBOJIOM-BBIBOJOM CUTHAJIOB. ['eHepanus koia Ha
a3bike CH.
9-15 Bropoii paznen 0 4 0
9-15 CpeacrtBa oTo0paxkenuss uHpopmanuu Bcero ayiuTopHbIX 4acoB
Craruueckas ¥ JTMHAMUYECKAsl MHAUKALMS Ha 0 | 4 | 0
CEMHCETMEHTHBIX CBETOANOHBIX MHMKaTOpax. Buapl u Ownutaiin
CHOCOOBI MOJKIIOYEHHS] UHIUKATOPOB K MUKPOKOHTPOJLIEPY. 0 0 0
®opmupoBaHuE CUMBOJIOB Ha nHANKaTope. Co3nanue
nepapxuyeckoro MeHio Ha LCD 16x2. [Toakmouenue LCD
WHAMKATOpA 10 IIHWHE JaHHBIX U 110 uHTepdeiicy 12C.
3 Cemecmp 0 16 0
1-8 IlepBbiii pa3aen 0 8 0
1-8 Kananbl u naTepdeiichbl nepeaadm JaHHbBIX Bcero ayiutopHbIx 4acoB
ITpuem u nepenaua nanusix mo USART. dopmar kaapa. 0 E [0
Ycranoka koHpurypanuu USART. IIpoBepka ommbox. Ouuaiin
Kondurypamms monyneit Bluetooth. AT komansr aist Mmogynst | () 0 0
HC-05. Pexxumsl SLAVE, HOST. Ilporpamma koHpUTrypatop
Config HC, HC-05 configurator. [Ipuem u nepenada JaHHBIX
o Bluetooth. Coenqunenune cotoBoro tenedona u
MUKpOKOHTpoJuiepa. [Ipuem u nepenaya 1aHHBIX OT
kommbtotepa. Bupryansusiii COM-nopt Ha USB. OOMen
(dbopMaTHpOBaHHBIM TaHHBIMHU C TTOMOIIBIO CTPOK . [ToGaiiTHBIH
0OMEH TaHHBIMU.
9-16 Bropoii paznea 0 8 0
9-16 HUcnonHuTebHBbIC YCTPOMCTBA Bcero ayiuTopHbIX 4acoB
OCHOBHBIE THIIbI U XapAKTEPUCTUKU UCIIOJIHUTEIbHBIN 0 E [0
YCTPOMCTB, UCIIOJIb3YEMBIX IIPU BHIIIOJHEHUH IPOEKTHON Omnutaiin
npakTuku. [lonkirouenre aBHUraTesns NOCTOSHHOIO TOKA K 0 0 0

MHUKPOKOHTpoJuIepy. [paiiBepsl ynpaBieHus ABUTaTEIIMHU.
OcobGennoctu popmuposanus curanoB HINUM nns
ApaiiBepoB. YIpaBiIeHUE CKOPOCThIO BpaIlleHUs. Y IPaBICHUE
po6orom SMARS. TlonkiroueHne maroBoro ABUraTess K




MUKPOKOHTpoOJUIepy. JpaiiBepsl yrpaBiIeHHs IBUTATEIISIMU.
VYnpasieHue maromM, MUKpPOIIaroM ¥ HalpaBJICHUEM BPaICHUS
STEP/DIR. [ToakirodeHne cepBONpUBOIa K
MUKpOKOHTpoJuiepy. [IpuMep ncnoap30BaHus IPUBOIA.

Otnaznka u TecTUpOBaHUE 00OPYIOBAHUS (U3EIINA)

4 Cemecmp 0 16 0
1-8 IlepBblii pa3aea 0 8 0
1-4 Tema 1 Bcero ayutopHbIX 4acoB
[TpubopHbie KopIyca U KOHCTPYKTUBBI 0 | 4 [0
Ownnaitn
0 |0 | 0
5-8 Tema 2 Bcero ayiuTopHbIX 4acoB
3D - npoToTUnUpoBaHue 0 | 4 [0
Ownnaitn
0 0 0
9-15 Bropoii paznen 0 8 0
9-15 Tema 3 Bcero ayutopHbIx 4acoB

0 | 8 | 0
Oumntaiia
0 |0 |0

COKpaH_ICHHLIC HaUMEHOBAaHUS OHJIAWH OIILIUIM:

Oo6o03na | [los1HOe HamMeHOBaHME
YyeHue
oK DJIEKTPOHHBIN KypC
IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JICKIIUU
BM Buneo-marepuansl
AM Aymo-mMarepuasl
IIp3 [Ipe3enTanuu
T Tectol
SCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIIBI
4( NHTEpaKkTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOTUH

[IpoBeneHne MpakTUUECKUX 3aHATHIA.

OO6cyx1eHrne KOHTPOJIbHBIX BOIPOCOB MPHU MPOBEACHUN ayTUTOPHBIX 3aHATHUH.

BrinonHeHne KypcoBoro mpoekTa.

7.

®OHJ OHEHOYHBIX CPEJICTB

®oHJ OLEHOYHBIX CpCaACTB IO NUCIHUILIINHC obecrneynuBaeT IIPOBEPKY OCBOCHUS IJIAHUPYCMBbBIX

PE3YyJIbTATOB O6y‘-ICHI/IH (KOMHeTeHHI/Iﬁ n HUX I/IHI[I/IKaTOpOB) nocpeaACTBOM MepOHpI/I}ITI/Iﬁ TCKYILLIECTO,

pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIIUILTHHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIICTCHIMSAMH H (OpMaMH KOHTpPOJII HUX OCBOCHHS

IIPEJCTaBICHA B ClIEAyIOLIeH Ta0nuLe:

| Kommnereniy | HNuaukarop | ATTeCTAUMOHH | ATTeCTAUMOHH | ATTeCTallMOHH | ATTeCTallMOHH




us bl OCBOCHHUHA | 0€ (114 oe oe
MepoNpUsiTHE | MEPONIPUATHE | MEPONIPUATHE | MePONPUSATHE
(KI 1) (K 2) (K 3) (KII 4)
TIK-1 3-IIK-1 3, KU-8 3, KU-8 3, KU-8 3, KI1, KU-8
V-TIK-1 3, KU-8 3, KU-8 3, KU-8 3, KI1, KU-8
B-TIK-1 3, KU-8 3, KU-8 3, KU-8 3, KI1, KU-8
TK-3 3-1IK-3 3, KU-16 3, KU-15 3, KU-16 3, KI1, KU-15
Y-1IK-3 3, KU-16 3, KU-15 3, KU-16 3, KI1, KU-15
B-IIK-3 3, KU-16 3, KU-15 3, KU-16 3, KI1, KU-15
TIK-4 3-1IK-4 3 3 3 3, KI1
Y-TIK-4 3 3 3 3, KII
B-TIK-4 3 3 3 3, KI1

HIxkanbl oneHKH 00pa3oBaTEeNIbHbBIX 10CTHKEHUI

[Ilkana Ka)KAOro KOHTPOJIBHOTO MEPONPHUSATHS JISKUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0aJula BKIIIOYMTENbHO. MIToroBast arrecranus mo AMCUUIUIMHE oneHuBaercs no 100-
0aJUIbHOM IIKaje W MpeACTaBiIsieT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

Htorosas OILICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Ornenka
ECTS

OneHka 1o 4-ex
OAJUILHOM IIKaJIE

Cymma
0aJI0B

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM JUCIUILIMHBI

OreHKa «OTIMYHO) BBICTABISETCA
CTYZAEHTY, €CJIM OH IIIyOOKO U MIPOYHO
YCBOWJI IPOTPaMMHBIN MaTepua,
HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €r0
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, UCIIONB3YET B
OTBETE MaTepHuait MOHOrpaduIecKon
JIUTEPATYPHI.

90-100 5 — «omauyro» A

85-89 B

Or11eHKa «XOPOIIO0Y BEICTABISETCS

CTYIEHTY, €CJIM OH TBEP/IO 3HAET

75-84 C

MaTepHa, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He IOMycKas

D CYIIE€CTBECHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69

OLICHKa «YyAOBJICTBOPHUTCIBHO»

BBICTABJICTCS CTYJCHTY, €CIIH OH MMECT
3HAHUS TOJIBKO OCHOBHOTI'O MaTepHaa,
3- HO HE YCBOMJI €T0 AeTaslel, JOIyCKaeT
«Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTATOYHO MPABHIIbHBIC
(OopMyNIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEIILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuaa.

60-64

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJIACTCSA CTyI[eHTy, KOTOprﬁ HC
2 - 3HACT 3Ha‘lHTeJ’ILHOﬁ qacTu
Hwuxe 60 F
«Heydogjzemgopumeﬂbyo» MIPOrpaMMHOI0 MaTepuaa, J10IyCKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,

OLCHKA «HCYIOBJICTBOPHUTCIILHO»




CTaBUTCS CTYJCHTaM, KOTOPbIC HE MOT'YT
MIPOJIOJKUTE 00yueHue Oe3
JIOTIIOJTHUTENBHEIX 3aHATHH 110
COOTBETCTBYIONIEH AUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. O M 91 KonctpyrnpoBaHue 0J10KOB paJiMO3IEKTPOHHBIX CPENICTB : yueOHoe mocoone, CaHKT-
[lerepOypr: Jlans, 2022

2. OU M 91 IlpoexTupoBanue pyHKIMOHAIBHBIX Y3JI0B U MOJYJEH PagUO3IEKTPOHHBIX CPEJCTB :
yuebHoe nocodue, Cankt-IletepOypr: Jlans, 2021

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. DU Y 93 Beenenne B matematudeckue ocHoBbl CAIIP: kypc nexumii : yaebHoe mocodue, Mocksa:
JAMK TIlpecc, 2011

2. 91 X 17 Unxenepus tpebosanuii : , Mocksa: JIMK Ilpecc, 2017

3. OU K 72 Cucremnas umxenepus. [[pyHIUIEI 1 pakTuka : yaedHoe nmocobdbue, Mocksa: JIMK
[Ipecc, 2014

4. 681.3 I'20 AHanorossle ycTpolcTBa U1l MUKponpolieccopoB 1 MuHU-OBM : | I1. I'apet, M.: Mup,
1981

5. 621.38 3-14 Multisim, LabVIEW, Signal Express : mpakTuka aBTOMaTU3MpOBAHHOTO

IIPOEKTUPOBAHMSI AJIEKTPOHHBIX ycTpoicTB, P. III. 3arnnynnun, Mocksa: I'opsuas nuaus-TenexkoM,
2009

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0ecriedyeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUTIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE o0ecrieueHne He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB



1. Yka3anus 1u1si IpOBENEHUS IPAKTUUECKUX 3aHATUH.

Ilepen mocemieHnEM 3aHATUN YSACHUTh TEMY 3aHATUS U CAMOCTOSITENIbHO U3YYUTh CBSI3AHHBIC C
Hel TOHATHUS U METObI PELLIEHUS 3aau.

CoOnronate TpeOOBaHHMS TEXHUKHM O€30MACHOCTH TPH MPOBEACHUHU 3aHITHS B y4eOHOM
naboparopuu, Jid 4Yero MpociayliaTb HEOOXOAMMBIE DPAa3bsICHEHHS O MPaBHWJIBHOCTH IIOBEJIEHUS B
nabopaTopuu.

Ilepen BbITOTHEHUEM MTPAKTUYECKON PabOThI MPOBECTH CAMOCTOSTENBHO MOATOTOBKY K paboTe
U3yYHUB OCHOBHBIE TEOPETHYECKUE IOJIOKEHMsI, 3HAHHE KOTOPBIX HEOOXOAWMO AJISi OCMBICIEHHOTO
BBITOJIHEHUS pabOTBHI.

B mnpouecce BbmonHeHUs pabOTHI CledyeT IMOCTOSHHO OOWIAThCS C IperojaBaTesieM, He
JIOITyCKasi 110 BO3MOKHOCTH HEIIPaBUJIbHBIX JE€HCTBUMN.

Jliig cnaum 3adera o paboTe MOArOTOBUTH OTBETHI HA 3a/laHus, BbIIaHHBIE NpenojaBateneM. B
OTBETAaX JIOJKHBI OBITh OTPAKEHbI OCHOBHBIE PE3YJILTAThl U BBIBO/IBI.

IIo BO3MOXHOCTHM CaMOCTOSTENBHO JOBOJWUTH PpEUICHHE IPEUIaraéMplX 3aaad 0
OKOHYATEJILHOTO UTOra.

B xoze 3aHATHS IpH HEOOXOAMMOCTH BBICHATH Y NPENOAABATENS HESICHBIE BOIIPOCHI.

2. Vka3aHus Ui BBINOJIHEHHUS CAMOCTOATEIbHOM paboThI

[TonyunTts y mpenojaBaTens 3aJaHUE U CIHMCOK PEKOMEHIOBAHHOW suTeparypsl. M3ydeHue
TEOPETHUYECKUX BOIPOCOB CIEAYET IPOBOAUTH II0 BO3MOYKHOCTH CaMOCTOSITENIBHO, HO IIpU
3aTpyAHEHUSX 00pamaThbes K MpenojaBaTesio.

[ToAroToBUTH MUCEMEHHBIN OTUET O MPOCIIAaHHON padoTe.

[Ipu BbIONHEHUH (POHTAIBHBIX 3aJaHUN MO YCMOTPEHHIO IpernojaBaTesis paboTa MOXKET
OBbITh OlLleHEHa 0e3 MUCbMEHHOT0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BONPOCHL, IPH YCIOBUU
aKTUBHOM CaAMOCTOSITEIIbHON pabOTHI.

ITo pe3ynbraTaM KOHTPOJS IpENojaBaTelIeM BBICTABISAIOTCS Oajllbl 3a COOTBETCTBYHOILME
pa3zensl kypca. Ecin konuuyecTBO 0ajuioB MEHbIE YKAa3aHHOI'O B IPOrpaMMe, B KOHIIE CeMecTpa
CTYJEHT JI0JDKEH JIMKBUIUPOBATH 33JI0JKEHHOCTD 110 COOTBETCTBYIOIIMM pa3zeiiaM Kypca.

11. YYEBHO-METOJWYECKHE PEKOMEHIALIMA IJI5 IPEINIOJABATEJEN

1. Yka3anus 1 IpOBENCHUS IPAKTUYECKUX 3aHATHN

Ha nepBoM mnpakTudeckoM 3aHSITHM clienaTh oOImui 0030p colepKaHus Kypca U OTMETHUTH
HOBBIE METOJIbI M TMOJAXOJbl K pEHIeHHIO 33/Jay, paccMaTpuBaeMbiX B Kypce. [laThb mnepedeHb
PEKOMEH/I0BAaHHOM JTUTEpaTyphl U BHOBB MOSBUBIIUXCS JIUTEPATYPHBIX HCTOUHUKOB.

BHUMaTenbHO OTHOCUTBCS K BONpPOCAM CTYJIEHTOB U TpU HEOOXOJUMOCTH JaBaTh
JIOTIOJTHUTENbHBIE O0JIee MOAPOOHBIE MOSICHEHHS.

IIpy npoBeneHMM NMPAKTUYECKOTO 3aHATUS NPEUMYLIECTBEHHOE BHMMAHUE CIEAYET YIEIATh
KayeCTBEHHBIM BOIIPOCaM, HE CIEAYeT YBJIEKAThCSA MPOCTBIMU NPUMEpPAMH, OCTaBIsAsl UX JIMOO Ha
CTYACHTOB, JTUOO OTCHIIAs CTYIEHTOB K JINTEPATYPHBIM HCTOUHUKAM U METOAMYECKUM ITOCOOHSM.

B mpomecce mpakTHUeCKuX 3aHATHH HEOOXOAWMO 1O BO3MOXKHOCTH YacTO BO3BpAIIAThCS K
OCHOBHBIM MOHATHM (3/1€Ch BO3MOKEH BHIOOPOYHBIA KOHTPOJIb 3HAHUN CTYJIEHTOB).

O6s3arenbHo ucnonb3oBath ['OCTHI, B KOTOPBIX HCIONB3YETCS OOIICTIPUHSTAs CHCTEMa
0003HaUYECHHUH.

JlaBaTh peKOMEHAALUU CTYICHTaM ISl IOATOTOBKH K OYEPETHBIM MPAKTUUYECKUM 3aHITHSIM.

OTMeuathb CTYZCHTOB, HanboJIee AKTUBHO YYaCTBYIOIIUX B PELICHNUH 33/1a4 U JUCKYCCHSX.



CoOronath TpeOOBaHUS TEXHUKU OE30MACHOCTH M MPOBOAMTH HEOOXOAMMBIE Pa3bsICHEHUS O
MPaBUILHOCTH MOBEJICHHS B J1a00OpaToOpuu.

[lepen BBIMONHEHHEM MPAKTUYECKOW pPabOTHI MPOBEPUTH CTENEHh TOTOBHOCTU CTYJIEHTOB,
HATllOMHUTh U OOCYJUTH OCHOBHBIE TEOPETHYECKHE TIOJOKEHUS, 3HAHWE KOTOPHIX HEOOXOIUMO ISt
OCMBICJICHHOTO BBITIOJTHEHHUS padoT.

B nporecce BeinonHeHus paboOThI ClIeyeT MOCTOSHHO O0LIaThCs CO CTYACHTAMU, HE JIOMyCKas
10 BO3MOYKHOCTH UX HEMPABUIbHBIX JEHCTBHIA.

TpebGoBaTh, 4TOOBI OCHOBHBIE pPE3yJIbTaThl PaOOTHI ObUTH 3aUKCUPOBAHBI CTYJCHTAMH B
MIUCHbMEHHOM U B 3JIEKTPOHHOM BHJIE.

2. YkazaHus 10 KOHTPOIII0 CAMOCTOSITEIbHON pabOThI CTY/ICHTOB

[To ycMoTpeHuio mpernojaBaTeisl 3aJaHHEe Ha CaMOCTOATENIBHYIO paboTy MOXET OBITh
VH/IMBUYATbHBIM WA ()POHTAIHHBIM.

[Tpu ncnonb30BaHUM WHAWBUIYAIBHBIX 33JaHUN TPEOOBATh OT CTY/IEHTA MMUChbMEHHBIN OTYET O
MpoJieJIaHHOM padoTe.

[Ipu npumMeHeHUN (GPOHTANBHBIX 33JaHUN BECTU KOJUIEKTHBHBIE OOCYXKJIEHUS CO CTYJCHTaMHU
OCHOBHBIX TEOPETHUYECKUX MOTOKECHHH.

C uenpl0 KOHTPOJII KayecTBa  BBINOJIHEHUS CaMOCTOSATENbHOW paboThl  TpeboBaTh
WH/IMBUyalbHbIE OTYETHl (JOMYCTUMO BMECTO NMHUCHBMEHHOTO OTYeTa MPUMEHSATh MHIUBUAyaJIbHbIC
KOHTPOJIbHBIE BOIIPOCHI).

ABTOp(BI):

®enopos Bragumup Anekceesnu



