





1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE

KO,Z[ 1 HAMMCHOBAHUEC

HaunmenoBanue noka3arens

Kareropus
(rpymma) Kon u HaumeHoBaHne AHAUKATOpA OTICHUBAHUS Pe3yJbTaTa 00ydIeHUS
KOMITeTEHIH KOMIIETCHIINH MOCTIDKEHUSA 0 JTUCIUIUINHE
KOMIICTCHIIUN
O6menpodec- | OIIK-6 Cnocoben OIIK-6.2 3natb: OCHOBHBIC CXEMBI U
CHOHAJIbHBIC YIIPaBIATh Pa3pabatriBaer METOJIbI aBTOMATH3aI[UN
KOMITETEHIIMH | TIPOLIECCaMH 10 MPeIOKEHUS 10 MIPOLIECCOB U3MEPEHUS U
KOHTPOJTIO MTOBBILICHUIO KOHTPOJISL.
coOJroIeHHs Ha s dexTuBHOCTH Ymetrb: OcymiecTBIsATh TOA00D
IpeIIPUATHH JeSTeNbHOCTH ONTUMABHBIX CPEJCTB IS
METPOJIOTHYECKUX MPEeANPUATHS 10 aBTOMAaTH3ALMK U3MEPEHUS U
TpeboBaHU METPOJIOTHIECKOMY KOHTPOJISL.
o0ecrieueHunto Baaners: HaBbikamu pazpaboTku
aBTOMATHU3MPOBAHHBIX CPEICTB
W3MEPEHHUIA.
OIIK-9 Cnocoben OIIK-9.1 3HaTh: OCHOBHBIE IPUHIUIIBI
pa3pabaThiBaTh PazpabarsiBaer paboTHl aBTOMATHU3UPOBAHHBIX
QITOPUTMBI U QIITOPUTMBI U CPEICTB U3MEPEHUI U KOHTPOJIS
IPOrPaMMBl, MIPOrPaMMBbI JIJIs Ha OCHOBE MHKPOIIPOLIECCOPOB U
MIPUTOTHBIC TSI MPAKTUIECKOTO MUKPOKOHTPOJLJIEPOB.
MPaAKTUYECKOTO MPUMEHEHHUS B Ymern: [IpuMeHsTH
MPUMEHEHUS B obnactu MUKPOKOHTPOJUIEPHI TSI
obnactu npo¢eCcCuOHATBHON aBTOMATHU3AIMH TIPOIIECCOB
npoeCCHOHATIBHON | AEATENbHOCTH U3MEPEHUHN U KOHTPOJIS.
JIeSITENLHOCTH, C Baaners: [Ipaktrnueckumu
MPUMEHEHHEM HABBIKAMU COCTaBJICHUS
COBPEMEHHBIX YIPABISIOUIUX IPOTPAMM IS
uH(OPMAIIMOHHO- MUKPOKOHTPOJLIEPOB,
KOMMYHHKAI[MOHHbI YIPaBISIOLUIUX

X TEXHOJIOTHH H C
y4eToM TpeOOBaHMI
UH(POPMALIMOHHOM
0€30I1acHOCTH

ABTOMATU3WPOBAHHBIMHA
CpEeACTBAMU U3MEPEHUMN 1
KOHTPOJISL.

OIIK-9.2 Ilpumensier

COBPEMEHHEIE
MH(pOPMaIMOHHO-
KOMMYHHUKAIITMOHHBIC
TEXHOJIOTUU TSt
perenust 3aJ1a4
npo¢eCcCuOHATBHON
ACATCIIbHOCTHU

3HaTb: OCHOBHBIE AITOPUTMBI
MaTeMaTH4ecKoil 00paboTKu
pe3yJIbTaTOB U3MEPEHUMN 1
KOHTPOJISL.

Ymern: [IpuMeHsATh H3BECTHBIE
QITOPUTMBI MATEMAaTUYECKOU
00paboOTKH Pe3ybTaTOB
M3MEPEHUH IJIs1 COCTaBICHUS
porpamm JJis
MHUKPOIPOLIECCOPOB MU
MHUKPOKOHTPOJIJIEPOB.
Baaaers: [Ipaktnueckumu
HaBBIKAMH COCTABJICHUS
porpamm JJist
aBTOMAaTHU3UPOBAHHON 00paOOTKH
pe3yJIbTaTOB U3MEPEHUN U
KOHTPOJISL.




2. MECTO JUCHUIIVINHBI B CTPYKTYPE
OBPA30BATEJILHOM ITPOI'PAMMBI

1. Komnerenuusa OIIK-6

I[aHHaﬂ KOMIICTCHIUA Q)opMpreTc;I CJICAYIOIMUMHU JUCHTUTTIJIMHAMU.

Cragus HauMeHoBaHWA TUCITUILINHEI
1 Pa3paboTka u aTTecTanus METOIUK BBHITIOJHEHUS N3MEPCHUM
2 MeTpOHOFI/I‘IGCKOG 06€CH€‘-ICHI/I€ JKU3HCHHOI'O LIUKJIa TPOAYKINU
3 ABTOMAaTH3HPOBAaHHbIE CHCTEMbI H3MEPEHUI U KOHTPOJIS

2. Komnerenunusa OIIK-9

Jannas xommereHnys GOpMHUPYETCs CIeTyIOINMI JUCIATUIMHAMI.

Cragus HauMeHoBaHMSA TUCIUILINHEI
1 KommnbrorepHbie TEXHOJIOTHH B HAYKE W MPOU3BOJICTBE
2 ABTOMATH3HPOBAHHbIE CHCTEMbI M3MEPEHUIl U KOHTPOJIS
3 HNudbopmanmonHas moaaepkKa )KU3HEHHOTO KA POTYKITUH

3. OFBbEM JJUCIIUITVIMHbI

OO61mast Tpy10eMKOCTh JUCIIMILINHBI COCTaBIIsIeT 4 3ad. enuHull, 144 dacos.

dopma NPOMEKYTOYHOM aTTecTaluy _ JK3aMEeH

(ox3ameH, nuddepeHMPOBaHHBIN 3a4eT, 3a4eT)

Bun yueGHOM paboThI Bcero Cemectp Cemectp
4acoB Ne 2 Ne 3
OO0mast TpyA0€MKOCTh TUCHIUTUINHBI, 4ac 144 8 136
KonTakTHasi pabora (ayaiuTopHble 3aHATHA), B T.Y.: 16 2 14
JIEKLUH 0 - 0
nabopaTopHbIE 6 - 6
IPAKTUYECKUE 8 2 6
TPYNIOBBIE KOHCYJIbTAIIMU B MEPHUO]T TEOPETUUECKOTO 2 - 2
0GyUeHHMs 1 IPOMEKYTOUHOI aTTeCTaly
CamocrosiTesibHast padoTa CTyAEHTOB, BKJIIOYAs 128 6 122
HHIMBHUAYAJbHbIE U TPYNINOBbIe KOHCYJIbTAIIUH, B TOM
quciae:
KypcoBoii npoekt - - -
Kypcosast paborta 36 - 36
PacyetHo-rpadguueckoe 3aganue - - -
WunuBuayanbHOE TOMaNTHEE 3a/JaHue - - -
CamocrosiTenbHas paboTa Ha TOATOTOBKY K 54 6 48
ayJIUTOPHBIM 3aHATUAM (JIEKLIMH, TPAKTUYECKUE
3aHATHS, JTAOOPATOPHBIC 3AHATHUS)
CamocrosiTenbHas paboTa Ha KOHCYJIBTAIIMU B TIEPHO/T 2 - 2
TEOPETUYECKOTO O0YUCHUS U POMEKYTOUHOMN
aTTecTaluu
DK3aMeH 36 - 36

! BRITIOWAIOT Mpe/IPK3aMeHAMOHHbIE KOHCYIbTAINH (IPH HAIMYHHA), 4 TAKKE TEKYIIHe KOHCYITALNH U3 pacdera 10% ot

JICKIIMOHHBIX 4aCOB (HpI/IBO,HﬂTCﬂ K eJIOMYy LII/ICJ'Iy)




4. COJIEPKAHUE U CLATITAHBI

4.1 HamMeHOBaHuUeE TeM, UX COepP:KaHue U 00beM

Kypcl Cemectp 2

O0BeM Ha TeMATUYECKUIT
paszen mo BUAaM y4eOHOM
Harpy3Ku, Jac

Ne HaumeHoBaHue pasjena o 2 g L §
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1. ABTOMaTH3alus U3MEPUTEIBHOTO Mpoliecca
[enu 1 3a7a4n aBTOMATU3AI[UU U3MEPEHUN U KOHTPOJISL. ) 2 ) 6
O060011eHHbIE CTPYKTYPHBIE CXEMbl U3MEPEHHS U KOH-
TPOJIS U BO3MOXKHOCTH UX aBToMaru3anuu. O0o0meHHas
CTPYKTypHAasi CXeMa U3MEPUTEIBHBIX CUCTEM C aHAIOTO-
BOH U 1u(poBoii nmepenadeit curuana. O6o0eHHas
CTPYKTypHAasi CXeMa COTPSHKEHUS IPUOOPOB U YCTPOUCTB
¢ OBM. O6o6mennas ctpykrypHas cxema C ¢ mukpo-
npoleccopHoi 00paboTKOI HH(pOPMAIMK U YIIPABICHH-
eM.
BCEI'O 0 2 - 6

Kypc2 Cemectp 3

O0BeM HAa TEMAaTUYECKUIT
paszen mo BUAaM y4eOHOM
Harpy3Ku, Jac

Ne HanmeHoBaHuE paseia o 2 . i
n/n (kpaTkoe coziepsKaHHe) = S g § = E; 9 2 2
S | E8| 858 |ge3EF
g8 g 77
1. ABTOMaTH3alMs U3MEPUTEIHHOIO MPOIECcca
Llenu u 3a1aum aBTOMaTU3aUMKA U3MEPEHUN U KOHTPOJIS. } ) ) 8
O060011eHHBIE CTPYKTYPHBIE CXEMbI H3MEPEHUS U KOH-
TPOJISL ¥ BO3MOXXHOCTH MX aBToMaru3anuu. O0o0nieHHas
CTPYKTypHasi CXeMa U3MEPUTENIbHBIX CUCTEM C aHAJIOTO-
BOI 1 1 poBoii nepenaveii curHana. O6o0IeHHAas
CTPYKTypHasi CXeMa CONpPsHKEHUS MPUOOPOB U YCTPOMCTB
¢ OBM. O606mennas ctpykrypsas cxema MC ¢ Mukpo-
MPOIIECCOPHOM 00paboTKON MH(POPMAITUU U YIIPABIICHH-
eM.
2. ABTOMaruueckoe mpeoOpa3oBaHHE U3MEPHUTEIHHBIX CUTHAJIOB
[TepBuuHbBIC aHATIOTOBBIE U3MEPUTENBHEIE TPEOOpa3oBa- ) 2 ’ 16
tenu. aTemekTyanpHble natuyuku. JlaTurku oopaTHOM
CBSI3U.
Bropuunbie aHaoroBble U3MepUTEIbHbIE TPeodpa3zoBa-
Tesr. MacimrabHble mpeoOpa3oBaTeNny U aHaJIOTOBbIE




OTIepalMOHHbIE CXeMbl. PuIbTpanus curaanoB. [Ipeoo-
pazoBarenu (GopMbl pezcTaBieHus curaanos: LAIT u

AIIL

3.

YHpaBHGHHG nponecccaMu N3MCPCHUS U KOHTPOJIA

Mukponporeccopbl, MUKPOKOHTPOJIEPH U MUKpOo-OBM
B YIIPABJICHUH CPEICTBAMU U3MEPEHUIN, KOHTPOJIS U UC-
IBITAHUH. 3aIIOMUHAIOIINE DIEMEHTRI; TUHAMUYECKUN
3alIOMHHAIOIIMH 3JIEMEHT, CTATHYCCKUN 3aIIOMHHAIOITIHN
aJIeMEHT, ycTpoiictBo O3V, ycrpoiicto I13Y. Cxemsl
BbIOOPKU U XpaHeHud. [IporpamMmHoe ynpasieHue uc-
MOJIHUTEJIbHBIMU YCTPONUCTBAMHU CPEACTB KOHTPOJIS U
ucnbITaHui. Arduino Kak cpecTBO YCKOPEHHOM paspa-
00TKH cpecTB u3MepeHuil u KoHTpos. OCHOBHI pa3pa-
OO0TKH yMpaBISIOLUIUX IPOTPAMM JUIsl aBBTOMATHU3UPOBAH-
HBIX CPEACTB U3MEPEHUN U KOHTPOJIsl. MuKporpoec-
copHast 00pab0TKa U3MEPUTEIHHON HH(DOPMAITUH.

24

BCEI'O

43

4.2. Conep:xaHue NPaAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI

/o

HaunmenoBanue
pazgena
MUCIUILIUHEI

Tema npakTudeckoro (CEMUHAPCKOT0) 3aHSATHUS

K-Bo
4acoB

K-Bo
4acoB
CPC

cemectp Ne 2

ABToOMaru3anus
HU3MEPUTEITBHOTO
npoiiecca

Pa3zpaboTka KOHIIETITYaTbHOUW CXEMBI CPECTBA
ABTOMAaTU3UPOBAHHOTO KOHTPOJIS

HUTOTI'O:

cemecTp Ne 3

ABTOMAaTHYECKOE
npeoOpa3oBaHue
HU3MCPUTCIIbHBIX
CUTHAJIOB

Br160op n3MepuTenbHbIX Ipeodpa3zoBaresei u
000CHOBaHUE PEKUMOB UX paOOTHI

VYnpasnenue
IpoLIECCAMU
U3MEPEHUS U
KOHTPOJIA

ObocHoBaHME BEIOOPA IIEKTPOMEXAHHUECKOTO
IPUBO/IA UCTIOJTHUTEIBHOIO OpraHa
KOHTPOJIbHOT'O HpI/ICHOCO6HeHI/IH U CXEMBbI
YIpPaBICHHS HM

Bri6op mudgpoBoro cpeacTsa 0ToOpaskeHus
nH(popmaIuu 1 000CHOBAHNE CXEMBI €T0
noakiarouenus kK MK

HNTOI'O:

24

BCEI'O:

30




4.3. Conep:kanue JJa0OPaTOPHBIX 3aAHATHH

Ne HanmenoBanue Tema mabopaTopHOro 3aHATUS K-Bo K-Bo
/o pasnena 4acoB 4acoB
TUCIUILINHEI CPC
cemecTp Ne 3
1 | ABTomMarm3anus 3HaKOMCTBO ¢ TuIaTGopmMoit Arduino n cpenoit
U3MEPUTEIBHOTO paspabotku Arduino ide 2 8
nporecca
2 | ABromaruueckoe N3yueHune yCcTpoicTBa U IPUHLKIA JEHCTBUS
npeoOpa3oBaHue MUKPOIIPOILIECCOPHOTO TaXOMETpa ) 2
U3MEPUTEIIBHBIX
CUTHAJIOB
3 | Yopasnenue N3ydeHne NpUHIMIIOB YIIPABICHUS MIATrOBBIM
nporeccamu 3EKTPONPUBOJIOM UCIOTHUTEIBHBIX ) 2
U3MEpEHUs U MEXaHU3MOB
KOHTPOJIS
HUTOI'O: 6 24
BCEI'O: 24

4.4. Conep:xxaHue KypCcOBOI0 MPOeKTa/padoTsbl

CryaeHTaMm mpeajiaraeTcsl BBITIOJHUTH KypcoByto paboty (KP) na temy "Pa3pabotka
aBTOMATHU3UPOBAHHOTO KOHTPOJIBHOTO MPUCIOCOOJIEHUSI C CHUCTEMOM yNpaBjieHHs Ha
ocHOBe MuKpokoHTposuiepa". KP cocroutr W3 pacyeTHO-NMOSACHUTEIbHOM 3aluCKu ¢
rpaduyeckoif yactu. O6beM pacueTHO-MOSICHUTENBHOM 3alTMCKU HE OTPaHUYMBAETCS BBHULY
HAJIWYUS WHAMBUAYAIbHBIX OCOOEGHHOCTEH y KaXIOW TeMbl, OJHAKO oQopmiieHue
PacUYEeTHO-TIOSICHUTENIbHOM ~ 3alUCKUA  JTOJDKHO — BBIMOJHSATHCS B COOTBETCTBHHM  C
tpeboBarmsimu ['OCT. PexomenmyeMblii 00BbEM pacueTHO-TIOSCHUTEIHLHOM 3alUCKU -
20...50 cTpaHuUI] TIEYaTHOTO TEKCTa ¢ WUIIOCTpanusamMu. ['paduueckas 4acTh JODKHA
coJiepKaTh YEPTEeKU U crenuduKanuu, oQpopMIeHHbIE B COOTBETCTBUU C TpeOOBaHUSMU
ECKI.

IIpumepHsbii mi1aH BoinoJHeHus KP:

Conepxanue.

Beenenue.

1. UcxonHble naHHbIE A TPOCKTUPOBAHUS.

2. OOBEKT KOHTPOJISI ¥ BEIOOP KOHTPOIUPYEMOTO TTapaMeTpa.

3. Pa3paboTka KOHIENTyaIbHON CXEMbI CPEICTBA AaBTOMATU3UPOBAHHOTO KOHTPOJIS.
4. Pa3zpaboTka KOHCTPYKTUBHON KOMIIOHOBKH MPUCIIOCOOICHUSI.

4.1. PazpaboTtka 6a30BOi YaCTH MPUCIIOCOOICHHUS.

4.2. O60cHOBaHNE KOHCTPYKITUH H3MEPUTEIBHBIX OPTaHOB (TY0OK).

5. Ob6ocHoBanme BeIOOpA TUIaTHI yiipasistomniero MK.

6. Bb16op n3mepuTenbHbIX Ipeodpa3zoBaTeliel (1aTIUKOB) U 000CHOBaHHE PEKUMOB
UX paboTHI.

7. O6ocHOBaHME BHIOOPA ANEKTPOMEXAHUUYECKOTO MPUBO/IAa UCTIOJHUTEIHLHOTO OpTraHa
MPUCIIOCOOJICHUSI.



8. Bb10op cxembl yrpaBiieHuUs MIEKTPOABUTaTeNIeM (JpaiiBepa).

9. Bri6op umgpoBoro cpeactsa oTodpakeHus uHpopmanuu (aucries) u

00ocHOBaHME cXeMBI ero nmoakiarodeHus Kk MK.

10. PazpaboTka o011eit sieKTpuieckoi npuHiunuanbHoi cxembl AKII.

11. IIpoBepka TOYHOCTH pa3zpabOTAaHHOTO aBTOMATHU3UPOBAHHOTO CPEACTBA KOHTPOJIS

3akJtoueHue.

[Tpunoxenwue.

bubnuorpaduueckuii CrMcoK.
I'padmyeckass yactb  paboThl  JOJDKHA  BKIIOYATh:  4yepTex  oOuiero  Buia
aBTOMATHU3UPOBAHHOTO KOHTPOJILHOTO TMPUCIOCOOJICHUS, OOIIYyI0 MPUHIUIIAATIBHYIO
ANEKTPUUECKYIO; OJIOK-CXEMY alropuTMa Mpolecca U3MEPEHHs; YePTEK U3MEPUTEIBHOTO
y3J1a C IEPBUYHBIM U3MEPUTEIBHBIM MTPEOOpa30BaTEICM.

4.5. Conep:xxanue pacuyeTHO-rpa¢puuecKoro 3ajanms,
HHIMBHUAYAJIbHBIX JOMALIHUX 3aJaHUM

He npenycMOTpeHO y4eOHBIM TUIAHOM.

5. OHEHOYHBIE MATEPUAJIbI VIS ITPOBEAEHUA TEKYHIEI'O
KOHTPOJIA, TPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanuzanusa KoMneTeHIu

1 Komnerenmus OITK-6 CriocoOeH yIIpaBIsaTh MPOHECCaMU 0 KOHTPOIK COOTIOAECHUS
Ha NPEIOPUATUN METPOJIOTHUYECKUX TPeOOBaHUMI

(K00 u popMyIUPOBKA KOMhemeHyu)

HaumenoBanue nHANKATOPA JOCTHKEHUS
Hcnonp3yeMblie cpeacTBa OLICHUBAHUS

KOMITETCHIIUH
OIIK-6.2 Pa3zpabaTbIBaeT MpeIoKeHUs Mo | 3anura J1abopatopHbIX padot, BeimonHeHne KP,
MOBBIICHHIO 3 (PEKTUBHOCTH 9K3aMeH

ACATCIIbBHOCTH NPCAIPUATHUSA T10
METPOJIOTHIECKOMY 00€CTICYCHHUTO

2 Komnerenmmsa OIIK-9 CrnocobeH pa3pabarTblBaTh aJITOPUTMBI M OPOTPAMMEIL,
IIPUTOAHBIE JUIS IPAKTUYECKOrO MPUMEHEHMsA B obnactd  npodecCHOHaIbHOU
JESITEILHOCTH, C IIPUMEHEHUEM COBPEMEHHBIX HMHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH M ¢ Y4eTOM TpeOoBaHMi MH(POPMAIIMOHHOM 0€301aCHOCTHU

(k00 u popMyIUPOBKA KOMhemeHyu)

HanmeHnoBaHue HHANKATOpa JOCTHXKEHUS
Hcnonb3yemble cpeicTBa OLIEHUBAHUS
KOMIIETEHIINH
OIIK-9.1 Pa3pabaTbIBaeT alnropuT™Mbl U 3amura 1abopaTtopHbIX paboT, BeinosnHeHne KP,
IIPOrpaMMBbl U1 TPAKTUYECKOTO 9K3aMeH
PUMEHEHHS B 00J1aCTH NMPOo(dhecCHOHATbHON
JeSTeNbHOCTH
OIIK-9.2 IIpumMeHsieT cOBpeMEHHbBIE 3amura 1abopaTtopHbIX paboT, BeinosnHeHne KP,
MH(}OPMALMOHHO-KOMMYHUKAIIMOHHBIE 9K3aMeH




TEXHOJIOTHUU IJId PEIICHUS 3ada4

pohecCHOHABHON IeSATEeIbHOCTH

5.2. TunoBble KOHTPOJIbHBIE 3aJAHUSA IJISI IPOMEKYTOYHON aTTECTALMH

5.2.1. IlepeyeHb KOHTPOJIBHBIX BONPOCOB (THIOBBIX 3aJaHHUI1)
1J1s1 dK3ameHa / nudPepeHIIMPOBAHHOIO 3a4eTa / 3a4eTa

Haumenosanue
No pasnmena CopeprkaHre BOIMPOCOB (THIOBBIX 3aJaHUI)
/11 JIACIIUTLTUHBI

1 2 3

1 ABTOMaTu3anusa 1. lenu 1 3agaun aBTOMATU3ALMN U3MEPEHUM, KOHTPOJISI U UCTIBITA-
M3MEPUTEIBHOTO HUM.
mporecca 2. O6o01eHHast CTPYKTypHAsi CXeMa U3MEPEHHS U €€ aHAJIU3 C TOY-

KU 3pEHUsI aBTOMATH3AlIHH.

3. O6o0mIeHHas CTPYKTYpHAs cxeMa MpoIiecca KOHTPOJIS U BO3-
MO>KHOCTH €r0 aBTOMaTHU3aI[1H.

4. O06001IeHHasI CTPYKTypHAsi CXeMa U3MEPUTEIBHBIX CUCTEM C aHa-
JIOTOBOM M ITU(POBOM Mepeaveii curHara.

5. O6001IeHHas CTPYKTYPHAs CXeMa CONPsKEHUs TPUOOPOB U
ycTpoiictB ¢ OBM.

6. O6001meHHas cTpykTypHas cxema MC ¢ MUKpomnporieccopHOH
00paboTKO# MHGOPMAIINH B YITPABICHUEM.

7. BBIOOp TOYHOCTH CPENICTB aBTOMATU3HUPOBAHHOTO KOHTPOJIS.

8. IIpunmmn A66e mipu pa3paboTKe CPEICTB aBTOMATU3UPOBAHHOTO
KOHTPOJIA.

9. IlpuHIMTI HHBEPCUH TIPU pa3pabOTKE CPEACTB aBTOMATHU3UPOBAH-
HOTO KOHTPOJIS.

10. IMpunamun Teitnopa npu pa3paboTKe CPeICTB ABTOMATU3UPOBAH-
HOTO KOHTPOJISL.

2 ABTOMaTHYECKOE 11. B uem pa3HuIia Mex1y TeHEPaTOPHBIMU U TTApaMETPUUECKUMU
npeoOpa3oBaHue MEPBUYHBIMHI U3MEPUTEITHHBIMU TIPEOOpazoBaTesIMU?
M3MEPUTEIBbHBIX 12. TlpumeHeHre U TPUHITUN ISUCTBUS PE3UCTUBHOTO NMPeoOpa3oBa-
CUTHAJIOB TeJsl.

13.
14.

15.

16.

17.

18.
19.

20.

21.

22.

[IprMmeHeHre U NPUHIUIT JEHCTBUS TEPMOPE3ZUCTOPOB.
[IpuMeHeHye U IPUHLAIL JENCTBUS TEPMOIIEKTPUUECKOTO IIpe-
obOpazoBarersi.

[IpuMeHeHye U IPUHLAIL JENCTBUS IIbE30IEKTPUIECKOTO IIpe-
obOpazoBarersi.

[TpumeHeHre U MPUHIMIT ASHCTBUS MHIYKTUBHOTO ITpeodpa3o-
BaTeJIsl.

Hasnauenune macmTabHBIX U3MEPUTENBHBIX MTPE00pa30BaTENICH:
YCWINTEIN U JEINUTEIN.

OnepanvoHHBIN YCUITUTEND.

CrpyKTypa ¥ NIPUHLHUI JEHCTBUSI HHBEPTUPYIOLIETO YCHUIIUTEIS
Ha OCHOBE OIEPALIMOHHOTO YCUJIUTEIS.

CTpyKTypa ¥ NpUHIMUIT IEUCTBUS KOMITApATOpa Ha OCHOBE Olle-
PALMOHHOTO YCUJIMTEIIS.

CrpykTypa 1 Ha3HAYEHHUE OBTOPUTENS HA OCHOBE ONEPALIMOH-
HOT'O YCHJIUTEJIS.

CTpyKTypa U NPUHIMII IEUCTBUS HHTErPATOpPa Ha OCHOBE OIle-
PALMOHHOTO YCUJIMTEIIS.




23.

24.

25.

26.

27.

28.
29.

30.

31.

CrtpykTypa 1 npuHIUI AeicTBUs nuddepeHmaTopa Ha OCHOBE
OIIEPAL[MOHHOTO YCUIIMTEIIS.

CTpyKTypa ¥ NpUHIMUII IEUCTBUSI CyMMaTOpa Ha OCHOBE OIepa-
IIUOHHOTO YCUJIUTEIIA.

CtpyKTypa U IPUHIMIT JSHCTBUS BRIYUTATENS HA OCHOBE OIepa-
IIUOHHOTO YCUJIUTEIIA.

Hasnauenwne nudpo-aHagoroBeIX U aHaJIOTO-IU(PPOBBIX MPEOO-
pa3oBaTreeu.

Crpyktypa u npunuun aecteus AL mocnenoBarenbHOTO
cyera.

Crpyktypa u npunuun aerctsus ALII cnengmiero tumna.
Crpykrypa u npunuun aeictsust AL nocrnenoBarenbHOro
MPUOJIKEHUS.

Crpykrypa u npunuun aeiictsust AL HenocpeacTBeHHOro
CUUTHIBAHUSI.

Crpykrypa u npunuun neiictsust ALIL ¢ onHOKpaTHBIM UHTE-
TPUPOBAHUEM.

3 VYnpasnenue
IpoLeccaMu
U3MEpEHUs U
KOHTPOJIS

41

47

32.

33.

34.

35.

36.

37.

38.

39.
40.

Hcnonp30BaHne MUKPONPOLIECCOPOB B aBTOMATU3UPOBAHHBIX
CPEICTBaX U3MEPEHUN U KOHTPOJIA.

OO6m1ast cTpyKTypa yCTpoiicTBa MUKPOKOHTpPOJIJIEpA Ha IpUMEpe
ATMega328/2560.

Crpykrypa cucremsl koMang MK Ha npumepe
ATMega328/2560.

Crienmnduka noakoyeHus 1 rakruposanust MK Ha npumepe
ATMega328/2560.

Ha3znauenue, ycTpoiCTBO U 00J1aCTH TPUMEHEHHS 3HAKOCHHTE-
3UPYIOIINX UHINKATOPOB.

[IpuHIMNBI yripaBieHNs 3HAKOCUHTE3UPYIOIIMMH HHIMKATOpa-
MHU.

YCTpolcTBO M IPUHLUIL IEUCTBHUS LIATOBOTO 3JIEKTPOABUTATEIS.
[TpyHIMIIBI YIIPABIICHUS NIATOBBIMU JIEKTPOABUTATEIISIMH.
[IporpaMMHO€E yIpaBiieHHE IIarOBBIM ABUTATEIEM C UCIOJIB30-
BanueM MK.

. YcpenHeHue pe3yabTaToOB U3MEPEHUN.
42.
43.
44.
45.
46.

WHTEepHOIsIIys U3MEPUTEILHBIX CUTHAJIOB.

9KCTpaHOH$II_[I/I$I HU3MCPHUTCIIbHBIX CUTHAJIOB.

ATmpoKCUMaIus U3MEPUTEILHBIX CUTHAJIOB.
MacmtabupoBaHue 1 JIMHEapU3aIusl U3MEPUTEIbHBIX CUTHAIIOB.
Hopmanu3zamnus, kaauOpoBKa M KOMIIEHCALUST H3MEPUTEIBHBIX
CUTHAJIOB.

[{udposas pribTpanys U3MEPUTEIBHBIX CUTHAJIOB.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB
JJISl 3alIUThI KYPCOBOI'0 MPOEKTa/ KypcOBOH padoThl

He npenycMoTpeHo y4eOHBIM MJIaHOM.

5.3. TunoBbIe KOHTPOJIbHBIE 3aJaHUA (MATEPHAJIbI)
JJISl TEKYLero KOHTPOJIsA B ceMecTpe

J7is1 KOHTPOJISl TEKYIIEeH YCIIEBAEMOCTH COCTABIISIFOTCS IK3aMEHALIMOHHbBIEC OUIIETHI,
BKJIIOYAIOIIUE 2 WM TPU KOHTPOJIBHBIX BOMpOCa U3. pa3HbIX TeM Tabu. 5.2.1. Ilpumep




O(bOpMJICHI/IH " COACPIKAaHUA SK3aMCHAIITMOHHOT'O ousera:

» BEAIOPOJICKUI I'OCYIAPCTBEHHBIN TEXHOAOTMYECKUN YHUBEPCUTET
" VM. B.T. IIITYXOBA .

" Kadenpa cranmapTuzaiiii U yIpaBA€HUS KAadeCTBOM "

i «ABTOMATH3UPOBAHHBIE CHCTEMBI H3MEPEHHUN H KOHTPOAS "

n SK3AMEHAITMOHHBINA BUJIET No 9 n

.. 1) TIpueMBI nIpOrpaMMHpPOBAHIA MHKPOKOHTPOILIEPOB, OCHOBHI acceMbIepa. "

i 2) HMHTepnionAlHa H3MEPHTEIHHEIX CHTHAIOB. "

n OmobpeHo Ha 3aceiaHuH Kadephl « » 20 r "

" 3as. Kachenpoi / o.1.H., npod., O.B. [Iyuka / "

5.4. Onucanne KpUTEpHeB OLIEHNBAHUS KOMIIETEHIMIi ¥ IIKAJIbI OlleHUBAHUS
[Tpu mpomexyTodHO# aTTectanu B (opme sk3ameHa, nuddepeHIpoOBaHHOTO
3adeta, au(depeHIIMpOBAaHHOTO 3adyeTa MpH 3aluTe KypCOBOTO IPOEKTa/padOThI
WCIIONIB3YETCS CIEAyIomiasi IKaja OIICHWBAHWS: 2 — HEYJOBJICTBOPUTEIbHO, 3 —
YAOBIIETBOPUTENHHO, 4 — XOPOIIIO, 5 — OTIUYHO.

KpurepusiMmu onieHHBaHusl JOCTUKEHHUN ITOKA3aTENIEN SIBISIOTCS:

HaunmenoBanue Kputepuii onenuBanust
MOoKa3aTest
OLICHUBAHUS

pe3ynbrata o0y4eHus

110 TUCIUIUINHE

3HaHUs 3HaHWE TEPMUHOB, ONIPEIEICHUM, TOHITUI
3HaHWE OCHOBHBIX 3aKOHOMEPHOCTEM, COOTHOLICHHH, TPUHIIUIIOB

O06BeM 0CBOGHHOTO MaTepHaa
IToHOTA OTBETOB HA BOITPOCHI

YeTKOCTh U3JI0KEHUSI U MHTEPIPETALUY 3HAHUI
YMenus OcymiecTBIATh TOA00P ONTUMAIBHBIX CPEICTB ISl aBTOMATU3AIIUN
M3MEpPEHUs U KOHTPOJISL.

[IpuMeHAT MUKPOKOHTPOJIEPHI U1l aBTOMATU3ALMH IIPOLECCOB
VM3MEPEHUI U KOHTPOJISI.

[IpuMeHsTh U3BECTHBIEC AITOPUTMBI MaTEMAaTHUECKOH 00paboTKH
Pe3yabTaTOB UBMEPEHUM ISl COCTABIICHUS IPOTPAMM IS
MHUKPOIIPOLIECCOPOB MJIM MUKPOKOHTPOJIJIEPOB




Hagbiku Pa3paboTku aBTOMAaTU3UPOBAHHBIX CPEJICTB H3MEPEHUM.
CocraBieHus ynpasisOLUX IPOrpaMM JUIsi MUKPOKOHTPOJLIIEPOB,
YIPaBISIONUX aBTOMaTU3UPOBAHHBIMU CPEACTBAMH U3MEPEHUN U
KOHTPOJISL.
CocraBnieHus MPOTpaMM JIJIsl aBTOMaTU3UPOBAHHON 00paOOTKH
pe3yabTaTOB U3MEPEHUN U KOHTPOJIA.
OHCHKa npenogaBarcjicM  BBICTABIIACTCA  HMHTCTPAJIBHO C y‘{éTOM BCEX

nokasareJyieil U KpUTEpUeB OLICHUBAHUSL.
Onenka copMUPOBAaHHOCTH KOMITETEHIIMM 10 MTOKa3aTeNt0 «3SHAHUS»:

Kpurepuit YPpOBEHb OCBOEHUS U OLICHKA
2 3 4 5
3HaHue He 3naer 3HaeT TepMUHBL U | 3HAET TEPMUHBI | 3HAET TEPMUHBI U
TEPMHHOB, TEPMHUHOB U OIIPEZICICHNS, HO | M ONPEACTICHUSA | ONPEICITICHUS, MOXKET
olpeseeHu, OIpe/IeIeHNH AOITyCKaeT KOPPEKTHO
HOHATHIA HETOTHOCTH cpopmympoBaTh ux
(popmyMpOBOK CaMOCTOSITEIHHO
3Hanue He 3naer 3HaeT OCHOBHBIE | 3HACT OCHOBHEIC | 3HAST OCHOBHEIC
OCHOBHEIX OCHOBHEIC 3aKOHOMEPHOCTH, | 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH,
3aKOHOMEPHOCTE 3aKOHOMCPHOCTH U | COOTHOLICHMU, , COOTHOIIIEHU4, COOTHOILIEHU,
i, coomRomeRmt, | || eemnx | moctpoemma | nocTpocHms snam,
TIpUHIUIIOB MMOCTPOCHUSA 3HAHUH 3HAHUH, UX MOKET
3HAHUH WHTEPIPETUPYET | CAMOCTOSTEIILHO UX
U UCIIONb3YET MOJYYUTh U
HCHOJIE30BATh
Ob6beMm He 3naer 3HaeT TOJIBKO 3naer marepuan | OOnagaer TBEpAbIM U
OCBOEHHOT'O 3HAUNTEIHHOI OCHOBHOM MUCIHIUIMHEL B | TIOJIHBIM 3HAHUEM
MaTepHana 4acTu MaTepuana | Marepuall JIOCTaTOYHOM MarepHala
JUCHUTIINHBI AACHUIUIMHBI, HC o0BeMe JUACHUIIIINHBI,
YCBOMJI €0 BIajeeT
neTajien JIOTTOJTHUTETEHBIMU
3HAaHUSMHU
[TonHoTa oTBetoB | He naer orBeTsl Ha | JlaeT HemoHbBIC Haet oTBeThl Ha | [laeT mosHkIE,
Ha BOTIPOCHI OOJIBIIMHCTBO OTBETHI HA BCE BOITPOCHI, HO HE | Pa3BEPHYTHIC
BOIIPOCOB BOIIPOCHI BCC - IIOJIHBIC OTBETHI HA
IIOCTaBJICHHEIC
BOIIPOCHI
YeTKOCTh H3naraert 3HaHUSI Uznaraer 3Hanmst | M3maraer 3Hanus | M31araet 3HaHHS B
M3IIOKCHUS U 0e3 JTIOru4ecKou C HApYIIECHUAMH B | O€3 HAPYIIEHUH | JIOTHUECKOMH
uHTeprpeTalyy | OCIEA0BATENb- JIOTUYECKOM B JIOTUYECKOU IIOCJICIOBATEIIHLHOCTH
SHaAHUI HOCTH IOCJIEI0BATEIb- MOCIIEA0BATENb- | , CAMOCTOSITENIBHO UX
HOCTH HOCTH WHTEPIPETUPYS U
aHAJIM3UPYsI
He Beimoanser Brimonmaser Bemonnser
WITIOCTPUPYET TTOSICHSIIOIINE TTOSICHSIFOIIIYC MOSICHSIIOTIINE
H3JI0KCHUE CXCMbI PUCYHKH U PUCYHKH 1 CXEMBI
MOSCHAOIIINUMU PUCYHKH CXCMBI TOYHO W aKKYypaTHO,
CXEMaMH, He6pe)KHO nuc KOPPEKTHO U PacCKphIBasd IIOJIHOTY
PUCYHKaMU U OIINOKaMU HOHATHO YCBOCHHBIX 3HaHUH
MIpUMEpaMH
Hesepno Honyckaer I'pamoTHO M | ['paMOTHO M TOYHO
n3jaraet u HETOYHOCTH B 10 CYIIECTBY n3jaracT 3HaHus,
HHTEPIPETUPYET HU3IIOKEHHH H3j1aract JienaeT
3HaHUSA MHTEpTIPETAITHHN 3HaHMS CaMOCTOSTEIBHBIE
BBIBOIbI

3HAHUH




Ornenka cOpMHUPOBAHHOCTH KOMITETCHIIMH 110 TTOKA3aTeNi0 Y MCHUSI.

Kpurepuii YPOBEHb OCBOCHMS U OLICHKA
2 3 4 5
YMeHue He ymeer YmMmeer YmMmeer YmMmeer
OCYILECTBIISITh | CAMOCTOSITENIbH | OCYILECTBIISATh CaMOCTOSITEITLHO CaMOCTOSITEITLHO
moxoop 0 OCYHIECTBIIATh | MOAOOD OCYIIECTBISTh OCYIIIECTBISTh
ONITUMAaIbHBIX moabop ONITUMAaIbHBIX moabop moabop
CpEICTB st ONTUMAbHBIX CpEIACTB st ONITUMAJTHHBIX ONITUMAJTHLHBIX
aBTOMATHU3AIMN | CPENCTB IS aBTOMAaTH3ALNH CPEICTB st CPEICTB st
U3MEPEHUS U ABTOMATHU3ALMU | U3MEPEHUS U aBTOMaTHU3ALNHI aBTOMATHU3AINH
KOHTPOJISL. U3MEpeHus 1 KOHTPOJIS C U3MEpeHus 1 U3MEpeHus 1
KOHTPOJISL. MOCTOPOHHEN KOHTpOJIS, KOHTPOJISL.
MOMOIIbIO, JOTTyCKast
JOTTyCKaeT HE3HAUYUTEJIbHbIC
MTOTPEITHOCTH. OIHOKH.
VmMenue He ymeer VYmeer VYMmeer VYMmeer
MPUMEHSTh CaMOCTOATCIIBH | npuMeHsITh CaMOCTOSITEJIBHO CaMOCTOSITEJIBHO
MUKpOKOHTpoyute | O TPUMCHATH MUKPOKOHTPOJUIE | TIPUMEHSTh [PUMEHSTH
JUSBINE gﬁ%ﬁompom JUSBINE MUKPOKOHTPOJUIEP | MUKPOKOHTPOJIEPHI
ABTOMATH3AAH | oo oy yy | ABTOMATH3AINH Bl JTSI JUTSL aBTOMATH3aI[UU
HpOLECCoB MPOLECCOB HpOLECCoB aBTOMAaTHU3alUU npoLeccos
U3MEpPEHUI U M3MEpeHHIl 1 U3MEpPEHUI U MPOLIECCOB WU3MEPEHUH U
KOHTPOJISL. KOHTPOJISL. KOHTPOJIA € U3MEpeHuil u KOHTPOJISL.
IIOCTOPOHHEN KOHTPOIIA,
MOMOIIIbIO, JOTTyCcKast
JOTyCKaeT HE3HAUYUTEJIbHbIC
MTOTPEITHOCTH. OIHOKH.
YMenue He ymeer YmMmeer YmMmeer YmMmeer
MPUMEHSITh CaMOCTOSITENIbH | IPUMEHSITh CaMOCTOSITEITLHO CaMOCTOSITEITLHO
U3BECTHBIC O MPUMEHSITh U3BECTHBIC MIPUMEHSATD MPUMECHSITh
AITOPUTMBI U3BECTHBIE AITOPUTMBI U3BECTHBIE U3BECTHBIE
MaTEMaTUYeCKOU | arOPUTMBI MaTEMaTUYeCKOW | allrOPUTMBI AJIITOPUTMBI
00paboTKu MareMaTudecko | 00paboTKu MaTeMaTUYeCKOM | MaTeMaTHYeCKOMN
pe3yabTaToOB it 00paboTKHN pe3yabTaToOB o0paboTku o0paboTku
U3MEpeHu 11 pe3yNIbTaToB U3MEpEeHU 1y pe3yNIbTaToB pe3yNIbTaToB
COCTaBJICHUS W3MEPEHUM U1 | COCTaBJIEHUS W3MEpPEHUN ISt W3MEpPEHUN ISt
porpamm st COCTaBJICHUS porpamm st COCTaBJICHUS COCTaBJICHUS
MHUKPOIIPOLIECCOP | MPOTPaMM JUIsl | MUKPOIIPOILIECCOP | IPOrpamm JJjist MpOrpaMM JJist
OB WJIN MHUKPOTPOIIECCO | OB WU MHUKPOMPOIIECCOPO | MUKPOIPOLIECCOPOB
MUKPOKOHTPOJLJIE | POB WU MUKPOKOHTPOJIJIE | B WU W
pOB. MUKPOKOHTPOJII | POB. C MUKPOKOHTPOJUIEP | MUKPOKOHTPOJLIEPO
€pOoB.. MMOCTOPOHHEHN OB., JOIyCKas B.
MOMOIIIbIO, HE3HAYUTENbHbIE
JOTyCKaeT OILITUOKHU.
MOTPEITHOCTH.
Onenka chopMHUPOBAHHOCTH KOMIIETEHIIUH 1O MoKa3arento HaBbIkH.
Kpurepuii YPOBEHb OCBOCHMS U OLICHKA
2 3 4 5
Bianenue He oOmamaer OoOmagaer Oo0mamaer O0amaeT HaBBIKAMU
HaBBbIKAMHU HaBBIKAMHU OCHOBHBIMHU HaBBIKAMHA IIPOBCACHUA
paSpa6OTKI/I MPOBEACHUSA HaBbIKaMU IMPOBCACHUA ABTOMATU3HWPOBAHH
ABTOMATH3HPOBA | ABTOMATH3UPOB | IPOBEICHHS ABTOMATU3HUPOBA | bIX U3MEPEHUI




HHBIX CPEJICTB | aHHBIX ABTOMATHU3UPOBAHH | HHBIX (bu3HYeCKuX
U3MEPEHUN. U3MEpEeHun BIX U3MEPEHUH U3MEPEHUI BEJIMYHH.
du3HyecKnx buznuecKux buznuecKux
BEIMYHEL BCJINYMH, BEJIMYHH,
JIOITyCKaeT OMIMOKH, | JOIycKast
UCTIONIB3YET HE3HAYHMTCIIbHBIC
MOCTOPOHHIOO MOTPEIIHOCTH.
TIOMOIIIb.
Bnagenue He oOmapaer Ooumagaer Oo0mamaer OO0iaaeT HaBBIKAMU
HaBBIKAMHU HaBbIKAMHU OCHOBHBIMH HaBbBIKAMHA COCTaBJICHUS
COCTABIICHUS COCTABJICHUS COCTaBIICHUS COCTaBJICHHS YIPaBIISIONINIX
T [ ————— YIPABJISTFOITUX YIPaBISIONINX porpamm Jist
porpamm Jist porpamm Jist MHKPOKOHTPOJLIEPO
[IpOrpaMM U | TIPOTPAMM ZTA |y 111 poKOHTPOILIEPO | MHKPOKOHTPOJLT | B, YIIPABIISIOLINX
MHUKPOKOHTPOJIIC | MUKPOKOHTPOILT | g yrpapsrommx epoB, ABTOMAaTU3UPOBAHH
pOB, €poB, aBTOMATU3UPOBAHH | YIIPABISIONIUX BIMH CPEJCTBAMH
YOPABISIIOIUX | YIPABIAIOMMNX | BIMH CPEACTBAMHU aBTOMATU3UPOBA | U3MEPCHHM U
aBTOMATH3HMPOBAa | aBTOMATH3HPOB | U3MEPEHHH U HHBIMH KOHTPOJIA.
HHBIMH AHHBIMH KOHTPOJIA, cpeacrBaMu
cpecTBaMHu CpeACTBAMH JOTTYCKAaeT OMUOKH, | U3MEPECHHH U
W3MEpPEHUI 1 W3MEpPEHHI 1 HUCTIONIB3yeT KOHTpOIIA,
MOCTOPOHHIOIO JOTTyCKast
KOHTpOJLAL. KOHTPOJIAL. TTIOMOIIIb. HE3HAYNTEIbHBIC
MTOTPEUTHOCTH.
Bnagenue He oOmapaer Oomagaer Oo0mamaer OO0iaaeT HaBBIKAMU
HaBBIKAMHU HaBbIKAMH OCHOBHBIMH HaBbBIKAMHA COCTaBJICHUS
COCTABIICHUS COCTABJICHUS COCTaBIICHUS COCTaBJICHHS porpamm Jist
mpOTpaMM s | IporpaMm s porpamm Jis porpamm Jist ABTOMATH3HPOBAHHO
ABTOMATU3UPOBAHH | aBTOMATHU3HPOBa | i 00paboTKH
aBTOMAaTH3NpOBA | aBTOMATUSHPOB | o oGpnaGoTku HHOM 00paboOTKH | pe3ybTaToB
HHOM 00pa0OTKH | aHHOM pe3yabTaTOB pEe3yIbTaTOB U3MEPEHUH 1
pe3yIpTaTOB 00paboTKH U3MEPEHUN U U3MEPECHUN U KOHTPOJIS.
HU3MEPECHHN U pe3yIbTaTOB KOHTPOJI, KOHTPOJISL.
KOHTPOJIS. U3MEPEHUM 1 JOIyCKaeT OMINOKH,
KOHTPOJIA. HUCIOIB3YyET
MOCTOPOHHIOO

IIOMOIIb.




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJNYECKOE OBECIIEYEHHUE

6.1. MarepuajJbHO-TEXHHYECKOE 00ecneyeHue

HanMmeHoBanue cielMaIbHBIX
IIOMEINICHUN U IIOMEICHUN I
CaMOCTOSITENIbHOW PabOTHI

OCHaH_IGHHOCTB CIIcOuaJIbHbBIX HOMGH_IGHI/Iﬁ nu
MTOMENICHUH JJISI CAMOCTOSITETFHON pabOThI

Cneuuanu3upoBaHHas
naboparopusi METOJOB U CPENICTB
W3MEPEHHI U KOHTPOJIS.

— He menee derbipex pabouMx MECT IOJKHBI OBITH
OCHAIICHbI NnepCOHAIbHBIMU KOMITIBIOTCPpaAMHU 1o
ynpasiearnem OC MS Windows 7.

— OO0s3aTenbHO HANWYHE TEKCTOBOTO TpoIleccopa
«MicroSoft Word» uim cBOOOIHO pacnpocTpaHsSeMOro
aHaJora;

— O0s3aTeIbHO HAIMYUE CPEeIbl MPOrPaMMHUPOBAHUS
«Arduino IDEy.

— JlabGopaTopHoe obopynoBaHue — y4eOHbIe
KOMIIJICKTHI CHGHH&HBHOﬁ KOMIIJICKTOBKHM Ha OCHOBE
mi1at Arduino UNO, Arduino MEGA wnu ux aHaJIoroB
— TI0 KOJIMYECTBY KOMITBIOTEPOB B JIAOOPATOPHH.

Komnerorepubiii kmacce Ha 10-15
pabouux MecT

— Paboune Mecra  HOKHBI OBITH  OCHAIIIEHBI
NEPCOHAIBHBIMU KOMIIBIOTEPAMH 1107 yrpasieHueM OC
MS Windows 7.

— OO0s3aTeNnbHO HaIWM4YKMe TEKCTOBOTO IIpolieccopa
«MicroSoft Word» uim cBOOOIHO pacnpocTpaHsSeMOro
aHaJora;

— O6s3arensHo Hanmuuue CAIIP «Kommac-3Dy.

— OO0s3aTenbHO  HaNU4ME  CpeAbl  BU3YaJbHOTO
nporpammupoBanus «Lazarusy winn «Delphiy.

YnranpHeli 321 OMOIUOTEKH A
CaMOCTOSATEIIbHON paboThI

Crnenuanu3upoBaHHas MeOelb; KOMIbIOTEPHAs TEXHUKA,
HOJKITIOYeHHAst K ceTH «VHTepHeT», nMeronas JA0CTyI B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly

Meroanuyeckuii KaOMHET

Cnenunanu3upoBaHHas MeOen; MYJIbTUMEIUNHBIN
MIPOCKTOP, MTEPEHOCHON IKpaH, HOYTOYK

6.2. JIneH3MOHHOE U CBOOOIHO paclpoCTPaHsieMoe MPOrpaMMHoOe odecredyeHmne

HpI/IBOL[I/ITCﬂ MEPCUCHb JIMIICH3UOHHOT'O 1 CBO60,HHO PacrpoCcTpaHsIeMOoro NporpaMMHOIro 06CCHC‘I€HI/IH, B TOM 4HUCJIC

OTCYCCTBCHHOI'O IMTPOU3BOACTBA.

Ne IIepedyeHp MMIIEH3MOHHOTO IPOTrPAMMHOTO PexBU3UTHI MOATBEPKAAIOIIETO JOKYMEHTA
o0ecrnedeHusl.

1 Microsoft Windows 10 KopnoparusHas Cormamenne  Microsoft  Open  Value
Subscription V6328633. Cornamienue
nevicreutenbHo ¢ 02.10.2017 mo 31.10.2023).
Jorosop MTOCTABKHU 1o
0326100004117000038-0003147-01 oT
06.10.2017

2 Microsoft Office Professional Plus 2016 Cormamenne  Microsoft  Open  Value
Subscription V6328633. Cornamienue
nerctBuTeabHO ¢ 02.10.2017 mo 31.10.2023

3 Kaspersky Endpoint Security | Cyonunen3uonnsiii  gorogop Ne 102 ot

«Crannaptabiii Russian Editiony

24.05.2018. Cpok nelcTBUS JULEH3UH [0




19.08.2020

I'paxxnancko-npaBoBoit [lorosop (KoHTpakr)
No 27782 «llocTtaBka mpoIJieHHs TIpaBa
nonbs3oBanus (muen3uun) Kaspersky Endpoint
Security ot 03.06.2020. Cpox ngeicTBHS
munensuu 19.08.2022r.

4 VYuebuslii komrmuiekt Kommac-3D v.18 JInnen3nonnoe corjamenue MII-19-00059 ot
13.11.2018 r.
5 Arduino IDE Csoooguoe I1O

6.3. Ilepevyennb yueOHBIX U3JAHUH M Y4e0OHO-METOAUYECKUX MATEPHAJIOB

IlepeyeHb OCHOBHOM JUTEPATYPbI
1. Omncon I'. [ludpossie cuctemsl aBTOMaTH3aluu 1 ynpasienust/ I'. Oncon, /l. [1ua-
Hu. CI16.: Yuebnuk mys By3oB. CII6.: Herckuit quanext. 2001. - 557 c.
2. YnpaBinsmoliue BeYUCIUTEIbHbIE KOMIUIeKChl: Yuel. [locobue /mox pen. H. JI.
[IpoxopoBa. ais By30B.: 6-€ u3.: ucnp. u gom. - M.: FOpaiit. 2005,- 268 c.
3. Canun C.H. ABTOMaTH31pOBaHHbBIE CUCTEMBI U3MEPEHUI U KOHTPOJIS: METOJUYECKUE
yKa3aHus K IPAKTHYECKUM 3aHATUAM JUIs CTyAeHTOB HanpasieHus 27.04.01 — "Cran-
naptusarus u merposorus’/ C.H. Canun, — benropon: u3n-so BI'TY, 2018. — 36 c.
[DJIEKTpOHHBIN pecypc:
https://elib.bstu.ru/Reader/Book/2018052115472161700000654053].
4. ABTOMaTU3MPOBAHHBIE CUCTEMbl U3BMEPEHUN U KOHTPOJISI, METOIMYECKHUE YKa3aHUs K
BBITIOJTHEHHUIO JIA0OPaTOPHBIX padoT Jyis cTyneHToB Hampasienus 27.04.01 — Crangap-
tuzanus u metposiorusi/ coct. C.H. Canun., A.E. Mopososa — benropoa: U3a-so BI'TY,
2018. — 38 ¢. [DneKTpOHHBIN pecypc:
https://elib.bstu.ru/Reader/Book/2018040515111299300000655411].
5. Canun C.H. ABTOMaTU3UpPOBAHHBIE CUCTEMbBI U3MEPEHHUIN 1 KOHTPOJISI: METOUYe-
CKH€ YKa3aHUS K BBIITOJTHECHUIO KYPCOBOM PaOOTHI IJIsl CTYICHTOB HAIIPABIICHUS
27.04.01 — "Crangaptuzamus u metposorus’/ C.H. Cannn, A.E. Mopo3oBa — benro-
poa: uzn-Bo BI'TY, 2018. — 33 c. [DnekTpoHHBIH pecypc:
https://elib.bstu.ru/Reader/Book/2018040514542943300000652644].
6. Ilapaxyna P.H., Illesuos B.. ABTomaruzanust usmepeHuii u Koutpoiis: Ilucemen-
ueie nekruu. - CI16.: C3TY, 2002. - 75 c. [DneKTpoHHBII pecypc:
http://window.edu.ru/resource/490/40490/files/145.pdf].
7. Jlateimenko K.II. ABTomMaTu3anus u3MepeHuil, UCTIBITAHUN U KOHTPOJIS [DJIeK-
TpOHHBIN pecypc]: yueoHoe nocodue/ K.I1. JIaThimenko - DIeKTpoH. TEKCTOBBIE JJaH-
Hele. - CapatoB: By3oBckoe oOpaszoBanue, 2013. - 307 c. - Pexxum nocryma:
http://www.iprbookshop.ru/20390.html. - 9bC «IPRbooks».

6.4. IlepeyeHb HHTEPHET PeCcypcoB, MPO(ecCHOHAIBHBIX 023 TaHHBIX,
HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM
1. Dnekrponno-oubmmnoreunas cuctema bBI'TY um. B.I'. Illyxosa: http://elib.bstu.ru.
2.  DnexkTpoHHO-OMOIMOTEYHas cucteMa: http://www.iprbookshop.ru.
3. becnnartnas snekrpoHHas OubinoTeka onnaitH "EquHoe okHO K 00pa3oBaTeNbHBIM
pecypcam" http://window.edu.ru.



https://elib.bstu.ru/Reader/Book/2018052115472161700000654053
https://elib.bstu.ru/Reader/Book/2018040515111299300000655411
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http://window.edu.ru/resource/490/40490/files/145.pdf
http://www.iprbookshop.ru/20390.html
http://elib.bstu.ru/
http://www.iprbookshop.ru/
http://window.edu.ru/

7. YTBEPXKJIEHUE PABOYEI IPOTrPAMMBI*

Pabowas  mporpamma  ytBepxkaeHa Ha  2021/2022  y4eOHBIH  TOJ

o 3
0e3 M3MEHEHUH / ¢ U3MCHCHHUAMU, JOITOJIHCHUAMUA

[TpoTokos Ne 3acefaHus KadeIpol OT « » 20 T.

3aBenyromuii kadeapoi

noamnucs, DO

JlupeKTop UHCTUTYTA

noamucs, DO

2 3amonHseTCs KayK b y4eOHBIN ToJT Ha OTAEIbHBIX JIUCTAX
3 HyxHoe noguepkHyTh
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