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Annoranus

Jucuumnuna «MUKpOnpoIiecCOpHasi TEXHUKa» BXOJIUT B 00pa3oBaTENbHYIO MPOrpamMmy
BBICIIETO O0pa3oBaHMA — MPOrpaMMy CHEIHAJIUTETa [0 HANPaBICHUIO MOJArOTOBKH/
crenuansHocT 10.05.03 «MubopmanmonHas 0e301acCHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBleHHOCTH «be30MmacHOCTh  OTKPBITHIX MH(DOPMALMOHHBIX CUCTeM». Jlucruruimnaa
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

I[IK-3  «Cnocoben  pa3pabarbiBaTh  CpPEACTBAa  3allUTBI  CETEH  CBA3M  OT
HECaHKIIMOHUPOBAHHOI'O JOCTYIIa»

I[IK-5 «CmocobGeH oOCymIecTBIATh padOTBl IO IPOCKTUPOBAHUID U  pa3paboOTKe
ABTOMATU3UPOBAHHBIX CUCTEM B 3aIUIICHHOM UCIIOJHEHUM

[IK-8 «CnocobeH OCYHIECTBIATh SKCILTyaTallMi0 aBTOMATH3MPOBAHHBIX CHUCTEM B
3alUIIEHHOM UCIIOJTHEHUM

ConepxaHue IUCHUIUIMHBI OXBAThIBAET KPYI BONPOCOB, CBSI3AHHBIX C CBSI3aHHBIX C
OPOTPAMMHOM peanu3anueil MUPPOBBIX PETYIATOPOB CUCTEM YIPABICHHUS M CETEH CBS3U
Pa3IMYHOr0 HA3HAYEHUSL..

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4ar0IIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIaHUPYEMBIX PE3yAbTATOB OOYUCHHS 11O AUCIUILTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpf0 OCBOCHMS AWCHMUIUIUHBI SBJSICTCS JOCTHDKCHHE CIEAYIONUX PE3yIbTaToOB

o0Opa3zoBaHwus:

- 3HAHMUS:

Ha YpOBHE MPE/ICTABICHUN: 2JIEMEHTHON 0a3bl COBPEMEHHBIX MUKPOKOHTPOJUIEPOB JIJIs
CUCTEM YIPABIICHUS U TCHICHIINHN HX Pa3BUTHS;

Ha YpOBHE BOCIPOW3BEICHUS: MPHHIUIOB pabOThl MHKPOKOHTPOUIEPOB M HX

UCIIONIb30BAHUSL ISl pealli3allid PEryJISTOPOB CHUCTEM YIPaBICHHUS W 00pabOTKH

UH(POPMALIUU Pa3IMYHOTO Ha3HAUCHHS,

Ha YpPOBHE MOHHUMAaHUS: MPUHIUIIOB MOCTPOCHUS M (DYHKIMOHUPOBAHUS IHPPOBBIX

CHCTEM YIPAaBJICHHUS;

- YMEHHUS: TEOPETHYECKHE: BBHIMOIHATh aHAIM3 HAYYHO-TEXHUYECCKOW HH(POpMAIUH,

pa3pabaThIBaTh MPOTrpaMMBI JiJisi 00pabOTKH WH(POPMALIMU U YIPABICHHUS TEXHUUYECKUMHU

o0OBeKkTaMu, pa3pabaThiBaTh CPEACTBA 3aIUTHI CETEH CBS3M OT HECAHKIIMOHUPOBAHHOTO

JIOCTYyTIA,

MPAKTUYECKHUE:  BBINIOJNHATH  PacyeTbl, HEOOXOJUMBbIC TIPH  MPOSKTUPOBAHHUH
peryiasTopoB  HTUQGPOBBIX  CHUCTEM  yIPABJICHHUS, OCYHMIECTBIATH  pabOTBl IO
MPOSKTUPOBAHUIO W pa3paboTKe AaBTOMATU3MPOBAHHBIX CHUCTEM B 3alHIICHHOM
UCIIOJTHCHUH;

- HaBBIKU: BBHITIOJHATH COOp M aHAU3 UCXOJHBIX JTaHHBIX, HEOOXOJUMBIX IS BBIOOpA

npUHIUNA (QYHKIIMOHUPOBAHUS HU(PPOBOrO YCTPOUCTBA, OCYIIECTBIISATH IKCILIYaTAIIUIO

ABTOMATU3UPOBAHHBIX CHCTEM B 3alUIIICHHOM HCIIOJTHCHHH.

1.2. JlucumrmimHa BXOAMT B  COCTaB  4YacTH, (HOPMUPYEMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO 0Opa30oBaHUs (lajee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJITATOB OOYUEHUS O JUCIUTIINHE, COOTHECECHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OIT BO.

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIanaTh CIEAYIONTUMU
KOMIETSHIMSIMU WM UX YacTsMH. KoMIeTeHIMy U HHAWKATOPHI UX JTOCTHXKEHUS TPUBEICHBI B
tabnwue 1.

Tabnuna 1 — [lepeuens KOMIETeHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Kon n HauMeHoBaHME MHAMKATOpa
KOMIIETEHIINH KOMIIETEHIINH JOCTHKEHHS] KOMIIETEHIIUU
[1K-3 Cnocoben
a3zpabaTbIBaTh
pasp . | [IK-3.3.1 3HaTh cpencTBa aHaNIM3a U KOHTPOJISA
[TpodeccuonanbHbie | cpeAcTBa 3alUTHI ceTEi
3alMIIIEHHOCTH CPE/ICTB 3alllUThl CPE/ICTB
KOMIIETEHIINH CBS3H OT .
CBSI3M CETEH DIIEKTPOCBSI3U
HECaHKIMOHUPOBAHHOTO
JocTyna

ITK-5 Criocoben
OCYIIECTBIISATh PabOThI
no npoektupoBanuto u | [IK-5.Y.3 ymeTs pazpabaTsiBaTh OT/EIbHbIE

[TpodeccuonanbHble

pa3zpaboTke KOMITOHEHTHI aBTOMaTU3UPOBAHHBIX CUCTEM B
KOMIETEHIINH

ABTOMAaTU3UPOBAHHBIX 3aIUILIEHHOM UCHOJIHEHUN

CHCTEM B 3alIUIIEHHOM

UCIOJTHEHHUH

[1K-8 Criocoben

OCYILIECTBJIATH TIK-8.3.1 3HaTh METOIOJIOTHYSCKHE OCHOBEI,
[TpodeccuonanbHble

IKCIUTyaTaIU IO METOJBI U CPEJICTBA TIOCTPOCHUS
KOMIETEHIINHN

ABTOMATHU3UPOBAHHBIX ABTOMATU3UPOBAHHBIX CUCTCM
CHCTEM B 3allITMIIICHHOM




| ucnonuenuu |

2. Mecro nucuumumHbl B cTpyktype Ol

JluctumiimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETCHHBIX 00yUYaIONTUMUCS
MIPU U3YYCHHUH CIICTYIOITUX JTUCIHUIUINH:
—  «OCHOBBI paIUOTEXHUKNY
—  «DNEeKTPOHUKA U CXEMOTEXHUKA

3HaHus, TMOJYYECHHbIE NPU M3YyYEHWHU MaTepuaia JaHHOW JAMCIHMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTEIIbHOE 3HAUYCHHE, TaK U MOTYT HCITOJIH30BaThCS MPU U3YyYEHUHN APYTUX JTUCHIUTIINH
- «[IporpamMmHO-anmapaTHbIe CPECTBA 3AIIUTH HHPOPMAITII)
—  « Opranuzaiust 9BM U BRIUUCTUTENBHBIX CUCTEM) .

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboThI 1O AUCHUILTHHE (M pacrpeieeHue 3TOH TPYAOEMKOCTH 0 CEMeCTpam) IPeACTaBICHbI B
Tadimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

TpynoemMkocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne5
1 2 3
Oobwan mpyooemkocmp OUCYUnJIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 17 17
AyoumopHhule 3anamus, BCETO 4ac. 51 o1
B TOM YHCIIE:

nekiuu (JI), (dac) 34 34

npakTuyeckue/cemuHapckue 3anstus  (113),

(dac)

naboparopusie pabots (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (4ac)

HK3aMeH, (4Jac) 54 54
Camocmosmenvnas paboma, Bcero (dac) 39 39
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3auy, OK3. OK3.
JK3.**)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI MO pa3jesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTITMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI IUCIUITITHHBI Jlexuma | 113 (C3) - JIP KII .
’ (gac) (gac) (dac) (gac) (dac)
Cewmectp 5
Pasznen 1. Beenenue. Mcropus pa3Butus
1u(POBON TEXHUKH YIIPABICHUS. 4 0 0 0 2
3amaun, pemaeMpie MUKPOKOHTPOJITIEPAMH B
CHCTEMAX YNPaBICHUS.




Paznen 2. Apxutexktypa MUKPOKOHTPOJIIIEPOB.
[TporpamMupoBaHre MUKPOKOHTPOJUIEPOB ISt 8 0 8 0 10
3a/1a4 peaJbHOTO BPEMEHHU.

Paznen 3. YcerpoiicTBa cBsi3u ¢ 00bEKTOM

8 0 9 0 12

yIpaBIeHUS U U3MEPUTEIbHBIMU CPEJICTBAMH.
Paznen 4. Opranuzaims nepenayu JaHHBIX 1O 10 0 0 0 10
1M (POBBIM JIMHUAM
Pa3znen 5. CoBpeMeHHbIE MUKPOKOHTPOJIIIEPHI U UX 4 0 0 0 5
MIPUMEHEHHE B CUCTEMaX YIPaBJICHUS
Uroro B cemectpe: 34 17 39

Utoro 34 0 17 0 39

[IpakTuyeckass MOArOTOBKA 3aKIIOYAae€TCS B  HENOCPEACTBEHHOM  BBIOJIHEHUH
OoOy4JalolmUMUCS  OMNpEelNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢  Oya;yulei
po(hecCuOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepsxanue pa3iesIoB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Paznen 1.1. BBeaenue B nuctmiungy . Mictopust pa3Butus
urM(ppoBOI TEXHUKH yTpaBiieHUus. THUIOBas apXUTEKTypa
MUKPOKOHTpPOJUIEpa U HU(PPOBON CUCTEMBI YIIPABICHHUS.

Paznen 1.2 Ilepenavya maHHBIX 10 MapauieIbHON JIMHUHA
CBSI3U .

2 Paznen 2.1 ApxutekTypa MUKpOKOHTpoJuiepoB. [ lamsare
JTAHHBIX, TAMSATH TPOTPAMMBI.

Paznen 2.2 ApudMeTnko-10ru4eckoe yCTporucTBoO
Paznen 2.3. CnocoGbl 0OMeHa HHpOpMaLen Mex1y
dpoBsIMU yeTpoiicTBamu. [IpepbiBaHNs POrpaMMB.

Paznen 2.4, Taiimepsl. Peanmzanys pexuMa peaabHOTo
BpeMeHH (2.3)

3 Pasnen 3.1. Ludpo-ananorossie npeodpazoBaTeH.
XapaxkTepucTuku rpeodpaszopareseil. B3pemmuparoniue
npeoOpasoarenu. [IpeobpazoBaTenu Ha OCHOBE
PE3UCTUBHBIX MATpPHUII.

Paznen 3.2. Ananoro-mudpoBsie nmpeodpazoBaTesn
[TpuHIMIB pabOTH! aHATIOrO-IM(POBOro NpeodpazoBaTes
(ALLIT). CooTHOITIEHUST BXOIHBIX M BBIXO/IHBIX CHTHAJIOB.
[TorpemHocTH, pa3penieHue ¥ TOYHOCTh MPEOOPA3OBAHMUS.
Bpewms npeobpazoBaHust 1 TPOU3BOAUTEIBHOCTD
npeoOpasoBarens. MeTo bl aHaIoro-udpoBoro
npeoOpazoBanms. ALl ¢ tnEHAMIYECKON KOMTIEHCAITUEH.
Crnepstuii ALIT. AT mocnenoBaTensHOTO MPUOTUKESHHUS.
Paznen 3.3. buHapHO€ ¥ IMPOTHO-UMITYJILCHOE YITPABIICHHE.

DHepreTrka MponopIHOHATEHOTO yipaBieHust. OcoOeHHOCTH
peanu3aiy OMHAPHOTO W IMIUPOTHO-UMITYIIHCHOTO




YIIPaBJICHUSL.

Paznen 4.1. CuHXpoHHas M aCUHXPOHHAs [epeada JaHHbIX
TI0 [10CJIEA0BATENbHON JIMHUY CBSI3U

Paznen 4.2. CranmapTHble aCHHXPOHHBIE MOCIIEI0BATEIIbHbBIE
muann cBs3u. Crangaptel RS232 u RS485. Opranuzanms
pabOThl MarkMCTPATLHON JIMHUH CBSI3H.

Paznen 4.3. Ilpu6opusie unrepdericer SPlu TWI.
[TpumMeHeHne CHHXPOHHBIX MOCIEI0BATEIBHBIX JIMHUN CBS3H.

Paznen 5.1. [IpumMeHeHre MUKPOKOHTPOJUIEPOB B CPEICTBAX
KOMMYHUKAIIUU. APXUTEKTYpa ClelUaTM3UPOBAHHBIX
MHKPOKOHTPOJIJIEPOB JUIA 1ielie mprueMal/riepeiadun JaHHbIX.

prweltaHue: npu Hajiuduu J1eKYUOHHbIX 3aHﬂmu11, npoeodwmazx 6 uHmepaKmueﬁoﬁ

Gopme (ynpasisemas ouckyccus unu beceoda, 0eMOHCMpayus clatuoos uiu y4eOHvlX uibmos,
MO0320801 WmMypm U Opyzoe), HeoOXo0uUMO 30eCb Npusecmu ux nepeueHsb C YKA3aHuem

KOHKpemHou ¢opmbvl npogedeHus.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

Templ MpakTU4ECKUX
3aHATUN

3 aux No
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTbh, |IPAaKTUYECKOH |pa3zeiia
3aHATAI (gac) MMOJTOTOBKH, | TUCIIMII
(dac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

Ilpumeuanue: npakmuueckue (ceMuHapckue) 3aHAMUSL — MO2YM — NPOXOOUMb 8
UHMEPAKMUBHOU hopMme. peulenue CUMYAYUOHHBIX 3A0ay, 3AHAMUSL NO  MOOEIUPOBAHUIO
PeanbHbIX YCIo8Ull, 0eN08ble UZPbl, USPOBOE NPOEKMUPOSaHue, UMUMAYUOHHbIE 3AHAMUS,
6ble30Hble 3aHAMUS 8 OpPeaHUu3ayuU (Mpeonpusmus), 0ernosas yuieOnas uepa, ponesas uepd,
ACUXON02UYECKULl MPEHUH2, KelC, MO32080U WMYPM, 2PYNN08ble OUCKYCCUU U M.O.

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HaumenoBanue nabopaTtopHbIx padboT TPyAOCMKOCTE, | NPAKTHHECKOH | pasieiia
/1 (dac) IMOATOTOBKH, | DUCIIHAI

(gac) JIMHBI
Cemectp 5
1 | IIporpammuas peanu3zanus apuGMeTHICCKUX 2 2 2
BBIYMCIICHUI
2 | YupaBiieHHe X0J0M BBIUUCITHTEIHLHOTO 2 2 2
npoiiecca

3 Vcnonp30BaHue MOAIIpOrpamMm 2 2 2

4 Pabota c mopramu BBOJIa-BBIBOIA 2 2 3

5 OTtob6paxxenue nHdopMaiu Ha G poBoM 2 2 3




MHIUKATOpe
6 | OOpaboTKa BHEIIHUX MPEPHIBAHUI 2 2 3
7 O6paboTka npeprIBaHUM OT TaliMepa 2 2 2
8 V3mepenne NHTEpBaIOB BPEMEHU 3 3 3

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel caMocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 5,
Bun camocrositensHoi paboTh
yac yac
1 2 3
M3y4eHne TeopeTHIecKoro MaTepuana
20 20
nucuuriaHbl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 7 7
ycneBaemoctu (TKYVY)
IToaroToBka K MpoOMeEXyTOYHOU 12 12
arrectaruu (I1A)
Bcero: 39 39

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIOIIUXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CAMOCTOSITENILHON paboThl OOYYaroIIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

KomyectBo
9K3EMIUTSIPOB B
LInp/ bubnuorpapuyeckas ccpuika oubmiorexe
URL anpec
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
Mouceiikus, E. B.
MUKpPOKOHTPOJIIIEPHI CEMENCTBA
MCS-51. Teopus u mpakTuKa :
yuebHO-MeToIuuecKoe nocooue /
E. B. MoucelknH. —
ExatepunOypr : U31-Bo Ypai.
yH-Ta, 2017. — 144 c.
621.38 OCHOBBI MUKPO3JIEKTPOHUKH U 14
C50 MHUKPOITPOLIECCOPHON TEXHUKH
[Tekcr] : yae6HOE mocobue / 1O.




A. CmupHos, C. B. Cokonos, E.
B. Tutos. - 2-e u3n., ucmnp. - CIIO.
: Jlann, 2013. - 496 c.

https://e.lanbook.com/book/

[TpakTH4eckoe pyKOBOJICTBO 1O
nporpammupoBanuio STM-
MUKPOKOHTPOJUIEPOB : Y4eOHOE
nocobue / C. H. Topraes, M. B.
Tpury6, 1. C. Mycopos, 1. C.
Ueptuxuna. — Tomck : TITY,
2015. — 111 c. — Teker :
ANEKTPOHHBIN // JIaHs :
AJICKTPOHHO-OMOJIMOTEYHAS
CUCTeMa.

Iappe JI. 3anumarenbHbIe
MIPOEKTHI HA 0aze
MHUKpPOKOHTpouiepoB tinyAVR/
[xananbs 'ane, Huryn
Mbanxotpa: Ilep. ¢ anri. —
CII6.:bXB-IlepepOypr, 2012.-
352 c.

https://e.lanbook.com/book/281222 | Bonoso3os, A. M.

MHUKPOKOHTPOJIEPHI ISl CUCTEM
aBTOMAaTHKH : ydeOHOe rmocodue /
A. M. BonoBo3oB. — 2-¢ u3i.,
ucnp. u gon. — Bonorga :
Wudpa-Umxenepus, 2022. — 168
c.— ISBN 978-5-9729-1071-

7. — TekcT : aaexTpoHHbIiH //
Jlanb : 37€KTPOHHO-
OuOIMOTEeYHAs CUCTEMA. aBTOPHU3.
10JIb30BaTENEN.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(OpPMaLOHHO-

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

npuBezieH B Tabnmue 9.

«I/IHTepHCT», HCO6XOI[I/IMI>IX M1 OCBOCHHUA JUCHUIIINHBI

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue
Www.cta.ru “CoBpEeMEHHbIE TEXHOJIOIMH aBTOMATHU3ALUN

http://www.microcontroller.ru/

“SIMEX CoBepIeHCTBO ynpaBiIeHUs

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TMpH OCYIIECTBICHUU
00pa30BaTeNLHOTrO MpoIecca MO AUCHUILINHE.
[lepeuyeHp UCONIB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /1t

Haunmenosanue

1 MC Studio 1700 Cumynsitop paboThl MUKPOKOHTpOJIIEpa U iepudepun




‘ 2 ‘ MC Studio VLC70 Cumynsatop uudpoBoii mociaejoBaTeIbHON JTHHUH CBSI3U

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCcTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (pu HEOOXOUMOCTH )

KommnsrorepHslii kinace

MynbTumMeauitHas JTEKIUOHHAS ay IUTOPUS

10. Onenounsle cpeacTBa AJs NPOBEIEHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
o0yJaromuxcst Mo JUCIUIUTHHE pUBeAcH B Tabmmue 13.
Tabnuua 13 — CocTaB OLIEHOUYHBIX CPEACTB I IPOBEICHHsI IPOMEXYTOUHOM aTTecTaliu

Buj npoMexxyTouHOM aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas nmpuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET HUCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH
5-0aytbHad mKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

— oOyyaromuiicss TIyO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOW IJIUTEpaTyphl,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYWECTBY M3JaraeT €ero, OINWUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeET CUCTEMOM CHELMAIN3UPOBAHHBIX TOHSITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUYECKOM NPHUMEHEHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t

Kon

Ilepedens BompocoB (3aad) IJIsl SK3aMeHa
P p ( o )I[ HHJUKATOpa

1 1.

2.

3.

4.

5.

YCTPOMCTBAMM.
Vkasaresb creka (SP).
bopmupoBanus ¢iara MpepbIBaHUs OT BHEIIIHETO COOBITHSL.

yIpaBJIeHUs] ¢ 00pabOTKOM MpephIBaHUIA.

CrniocoOb1 00MeHa nHpopMaruei Mex 1y Hu(ppoBsIMU [IK-3.3.1

O06paboTka npeppIBaHUI MUKPOKOHTposiepoM. CTek.

@uar npepbIBaHUsl, BEKTOP NPEPBIBAHUSA. Y CTPONCTBO
Opranu3anus MporpaMMHOT0 00ECTICUCHUS CHCTEM

Opranu3zanus paboTsl yCTPOHCTB B MAaruCTPaJIbHOM ceTn

2 1.
2.

5.

CunxponHas nuHus cBsazu TWI [IK-5.¥.3
CunxponHas nuHus cBs3u SPI

JIunus cBszu 1-Wire. PaboTa ¢ 1aTYMKOM TeMIepaTypebl
DS1822

Amnanoro-mugpoBoe npeoOpa3oBaHUE CUTHAJIOB.
Koaddununent nepegaun npeodbpazoparens.
[MonkmroueHne K MUKpOKOHTPOJLIEPY AaTYUKOB C
9aCTOTHBIM BBIX0JIOM. C110co0 M3MEpeHUs 9aCTOTHI.

3 1.

2.

UART

MOCJIEI0BAaTEILHOM nepeaaun JaHHbIX

3agaHre CKOpOCTH MPUEMA U Nepeladr JaHHbBIX IS I1K-8.3.1

CHHXPOHHBIN U ACUHXPOHHBINA CIIOCOOBI




3. OCHOBHBIE CXEMBI COEINHEHN A00HEHTOB CETH.
Anpecaius aOOHEHTOB

4. CornacoBaHHe HArpy30K MPOBOJIHOM JIMHUU CBS3U
5. TanpBaHMYECKas pa3Bs3Ka MPHEMO-TICPEIATINKOB

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.

Ta6ymmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

No /it [Tepedyens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM IIIAaHOM HE MPEYCMOTPEHO

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHIUKaTOpa

1

Kakas nHpopMannoHHas IrMHA Ha3bIBAETCS MOCIIEI0BATEIBHOM?

- IMHA, Y KOTOPOH OaiThI KO/a MepeaatoTCsl MOCIe0BAaTEIbHO BO
BPEMEHU OJIMH 32 JPYTUM

- IIMHA, Y KOTOPOW CUHXPOCHTHAJ «BMOHTUPOBAH» B TIEpe1aBacMble
JaHHBIE

- IIMHA, Y KOTOPOM OMTHI KOJla MepeatoTcs MOCIeI0BaTENbHO BO
BpPEMEHU OJIMH 32 JAPYTUM

- IIMHA, Y KOTOPOM CHHXPOCUTHAJI CTPOOUPYET NepeaBaeMble JaHHbIE

[IK-3.3.1

Uem xapakTepusyeTcsi KOMaH1a C KOCBEHHOH ajipecanuein?

- 3HaUEHUE OllEepaH/ia 3allMCaHo B M10JIE€ KOMaH/Ibl

- aJjpec OIepaH/a 3alUCaH B I10J€ KOMaH bl

- KOMaHJia COACPKUT aJpec AUEHKHU, COAEpIKallel aapec onepaHaa
- KOMaH/1a YUTAeT ONEPaH]] U3 CTeKa

[IK-8.3.1

Kakue ycTpoiicTBa HCIIONB3YIOTCS U1l MOAKIOYEHHS KHOIIOK K
MukpokoHTposuiepy MCS51 ¢ moguepxkoit pexxnuMa npepbIBaHUs
IIPOrpaMMbI?

- M000i MeEIoLIUIICs MapaieNbHbIN TOPT

- TOJIBKO cuctemMHble opThl PO 1 P2

- Tosbko noptel P1 u P3

- TOJIBKO TIopT P3

[IK-5.¥.3

Kakue moaynu 10JKHO COJIepkKaTh BEAOMOE YCTPOMCTBO A
noJiiep>KaHusl OOMEHa TaHHBIMHU B PEXXHUME MPSIMOTO JAOCTYIA B MaMSTh?
- TOJBKO PETHCTpP JAAHHBIX

- PETUCTP TAHHBIX U PETHCTP COCTOSHHUS

- PETUCTp JaHHBIX U MOAYJIb (POPMUPOBAHUS CUTHAJIA TPEOOBaHUS
IIpEphIBaHM

- PErucTp JaHHBIX U MOAYJb YIpaBleHUs nepenadeit naHHbsix B O3Y
BEJYILIETO

[IK-8.3.1




Uto Takoe ykazarenb cTeka?

- 9TO OJIMH U3 PETUCTPOB OOIIET0 Ha3HAUCHHS

- 9TO OJIUH U3 PETUCTPOB CHELHUATbHBIX (QYHKLINH
-3TO siueiKa B 00JaCTH MaMSATH IPOrPaMMbI

- 9TO BblJICJICHHAsl A4YeliKa OnepaTUBHOMN NaMsATH

ITK-3.3.1

Urto 03HaYaeT BBICHINI MPUOPUTET UCTOUHUKA MTPEPHIBAHMS?

- 9TO COOBITHE UMEET MAKCUMAaJIbHOE ObICTPOACHCTBUS

- YTO JAHHOE NIPEPBIBAHKUE 3AMPETUTH HEBO3MOXKHO

- 9TO COOBITHE BHI30BET PEAKIIUI0 KOHTPOJUIEPa, HE3aBUCUMO OT
JNEHCTBUS IPYTrUX UCTOYHUKOB U BBIMOJHSIEMOT'0 YIacTKa MPOTPaMMbl
- 4TO peakIus Ha coOObITHE OYIET Cpa3y Mocie 3aBepIieHUs 00pabOTKH
TEKYIIET0 MPEPhIBAHM

[IK-3.3.1

Kakum crioco6oM MokeT ObITh pa3pelieHa padoTa TaiMepa/cueTunKa
MUKpokoHTpoiiepa MCS51?

- TOJILKO MPOTPaMMHO

- MPOTPAMMHO JINOO CUTHAJIOM C JIMHUH mopTta P3

- TOJILKO CUTHAJIOM C JTMHUU TIopTa P3

- CUTHAJIOM C JIFO0OM JIMHUH ITOPTOB MUKPOKOHTPOJLIEpA

[IK-5.V.3

Kakoe 0CHOBHOE JJOCTOMHCTBO KAaCKaJHOM CXEMbl COEUHEHHUS BEAYILEro
U BEJOMBIX yCTPOUCTB?

- IpOCTas aJpecalnus Be0MOro yCTpoiicTBa

- BO3MOYKHOCTB pabOTHI C yIAJIEHHBIM 00BEKTOM

- BBICOKasi CKOPOCTb Iepeiaul JaHHBIX

- BBICOKAs IOMEXO03aIlMIIEHHOCTh Nepeaun JaHHbIX

IIK-8.3.1

Kakoe koia1uecTBo NpoBOJI0B HEOOXO0AUMO Il OpraHU3alMK JTUHUU
csizu TWI?

- MUHUMYM 2

- MUHUMYM 3

- MUHUMYM 4

- MUHUMYM 5

[IK-5.¥.3

Kakoii crioco6 agpecaniny BeJOMOTO yCTPOHCTBA UCTIONB3YETCS B
unTepdeiice SPI?

- HCTIOJIb3YEeTCS OTIENbHBIN MPOBOJI AJIsi CUTHAJIA BBIOOpa YCTPOHCTBA
- HcIosib3yeTcsl 7 OUT B epBOM OaiiTe MHPOPMAIIMOHHON MOCHIIKU

- HCTIOJIb3YyeTCs crenuanbHas komouHanus curaanoB SCL u SDA

- ucriosib3yercs cnerpanbHblii CRC ko1 B ”HGOPMAITMOHHOM TTaKeTe

[IK-8.3.1

11

J171s 4ero B MUKPOKOHTPOJIIEPAX MPUMEHSIETCSI CTOPOXKEBOI Taitmep?
- JUTSI 3QIATHI POTPAMMBI OT HECAHKITMOHUPOBAHHOTO KOMTUPOBAHUS
- JUTSI 3aIUTHI JAHHBIX MPOTPaMMbl OT HECAaHKIIMOHUPOBAHHOTO
KOITUPOBAHUS

- JUTsI TIepe3arrycka mporpaMMbl TIPH €€ «3aBUCaAHUI

- JUTS BBIBEJICHUSI MUKPOKOHTPOJIIEPA U3 PEXKMMA HU3KOTO
HHEPronoTpeOIeHus (PeKUMa «COHY)

[IK-3.3.1

12

Kakumu curnaiaMu nepenaroTces OMTHI JJAHHBIX 110 JTUHHUH cBsi3u RS-485
- BBICOKOYACTOTHBIMH CUTHAJIAMU TIO CIIEIUATBHOMY KOAKCUATHbHOMY
ka0ento

- YPOBHSIMU HaNPsKEHUS OTIIIBHO 0 JTUHUAM nepenayn 1XD u
npuema RXD naHHbIX

- YPOBHSIMU HANPsDKEHUSI OTJEIBHO IO €JMHOMN JIBYHAIIPABICHHOM
e TXD/RXD gaHHBIX

- mupdepennmanbHbiM curHanoM Ua-Up 1o ABYXTPOBOIHOM THHUU
CBSI3H

[IK-5.¥.3




13 Kaxkoe xonmdecTBO MpoBOIOB HEOOXOAMMO JIJIsl OPraHU3aIUH JTUHUN [IK-5.V .3
cBs3u SPI?

- MUHUMYM 2
- MUHUMYM 3
- MUHUMYM 4
- MUHUMYM 5

14 Kakoe ocHOBHOE IOCTOMHCTBO MarucCTpajibHON CXEMbI COSIUHEHUS I1K-8.3.1
BEJIYIIETO U BEAOMBIX YCTPOMCTB?

- MpocTas aapecalusi BEAOMOI0 YCTPOHCTBA

- BO3MOXHOCTb Pa0OTHI C yaJI€eHHBIM 00BEKTOM

- ruOKast KOH(PUTYpaIUs CHCTEMbI

- BBICOKAs TOMEXO03aIUIIEHHOCTh NIEpeiauu JaHHBIX

15 Korga ycranaBnuBaetcst ¢uiar npepblBaHHs IPOTPaMMBbl? I1K-3.3.1
- KOT/Ia HACTYIaeT COOBITHE, TPEOYIOIIee MPepPhIBAHMS MPOTPAMMBI

- KOT/Ia MporpaMMa pa3pelaeT NpepbIBaHUE OT 0KUIAEMOT0 COOBITUS
- KOT/Ia 3amucana nHGOopMaIus B BEKTOP MPEPhIBAaHUS

- KOT/Ia U3MEHHUIIOCH COJIEP)KMMOE B yKa3aTelle CTeKa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadboOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKAaTOPOB, XapaKTEpU3YIOMIUX d3Tanbl (HOPMUPOBAHHS KOMIICTCHLIMH, COAEp)KaTCcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTaluy 00y4JaroIInuXcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI
(Huoice npueoosmces pekomenoayuu no cocmasieHuo 0anHo2o paszoena)

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTtepHaa (eciu npedycmMompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHHWE ydeOHOoro marepuana. Ha3HadueHWe COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsl BBIMONHIET METOAOJOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U WHPOPMAITMOHHYI0 (QYHKIUHU. JIeKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW o0jacTu 3HaHUA, e€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTHTHAMH.

[TanupyeMble pe3yJIbTaThl IPH OCBOEHUH 00YUYAIOIMMHKCS JIEKIIMOHHOTO MaTepraa;

— TIONy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHE MNPOQECCHOHANBHO-IETIOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIITICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;




— TMOJIy4YeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH M TEXHHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OJMDKaIINe TO/bI;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJIOKECHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKMX JTUCKYCCH 00
0COOEHHOCTSX MPUMEHEHUS OTJCIBHBIX TEMATHK 10 JUCIUTUIMHE.

CrpyKTypa npe/1ocTaBiIeHUs JEKIHOHHOTO MaTepuaa:

— Kparkas ucropusi pa3BUTHS MHUKPOIPOLECCOPHOM TEXHUKH U HUPPOBBIX CHUCTEM
yIpaBJICHUS,

—  Opraauzanus TUGPOBBIX CHCTEM YIIpaBJeHUs U 00pabOTKH nH(OpMaIuu

— TunoBas apxuTeKTypa MUKpPOKOHTPOJIEpOB. Opranu3alysi BbIYUCIUTEIbHOW YacTH

— Cnoco0s1 00MeHa nHpopManueit Mexay Hu(pPOBBIMH yCTPOHCTBAMU

— OO6paboTka MHPOPMALIUH 110 TIPEPHIBAHUIO TPOTPAMMBI

— VYecrpoiictBa cBsi3u ¢ o0bekToM. lludpo-anasoroBsle u - aHanIoro-uuQpoBble
npeoOpa3oBarenu

— TlocnenoBarenbHbIC TUHUH CBS3H U X MPUMEHEHHUE B 33]a4aX Mepead TaHHbIX

— Ilpumeps! coBpeMeHHBIX HU(POBBIX YCTPOUCTB HA MUKPOKOHTPOJLIEpAX

Ecnu memoouueckue ykazanusi no 0C60eHUI) JNEKYUOHHO20 MAMepuald uUmMeromcs 8
U30aHHOM 8Ude, 8 8ude eKmpoHHbIX pecypcos oubruomexu I'VAII, cucmemvr LMS, kagedpwi u
m.o., Heooxooumo damsv Ha HUx ccuvliky unu npueecmu URL adpec.

11.2. Metoauueckue ykazaHUs [Uisi OOydaroluxcs IO y4YacTHIO B CEeMHHapax (eciu
npeoyCcCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

TpeboBaHusl K MPOBEJIECHUIO CEMUHAPOB

He npenycmorpeno

Ecnu memoouueckue ykazaunus no yuacmuro 6 CeMUHapax UMelomcs 6 Uu30aHHoOM 8uoe, 6
suoe snekmponHuvix pecypcos oubnuomexu I'VAII, cucmemor LMS, kagedpvr u m.o., heobxooumo
damw Ha Hux ccwlaky unu npueecmu URL adpec.

11.3. Meroauueckue ykazaHHs ISl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUH (eciu npedycmompeno yuebHblM NIaHOM HO OAHHOU OUCYUNIUHE)

TpeboBanus K MPOBEACHUIO MPAKTUYCCKUX 3aHITHH
He npenycmorpeno

Ecnu memoouueckue yxkazanusi no npoxoxcoeHuro Npakmuyeckux 3aHamuil UMermcs 8
U30aHHOM 8Ude, 8 8Ude INeKMpPOHHbIX pecypcos oudnuomexu I'VAIL, cucmemvr LMS, xageopwt u
m.o., Heobxooumo dams Ha Hux ccovliky unu npueecmu URL adpec.

11.4. Meroauueckue ykazaHus I OOy4aroIMXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
paboT (eciu npedycmompero yueoOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BbImONHEHHS J1a0OpaTOpHBIX paboT oOyyaromMics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHYECKHUE HABBIKH, OBIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOW
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.



Brimonnenue nabopaTopHbIX paboT OOydYaroOIIMMCS SIBISICTCS HEOTHEMIIEMON YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUINHBL

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3alMs TCOPETHYECKUX 3HAHWH, MOJY4YEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3aganue u TpeOGoBaHMS K IPOBEACHUIO JTa00PATOPHBIX PaboOT

[IpoBenenue nabopaTtopHbIX pabOT perjJaMeHTUpPYeTCs MpaBUIaMH OXpaHbl TpyAa U
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekropoM ['YAIIL. 3amanue Ha BBIIOJHEHHE
1abopaTopHbIX paboOT ompenenseTcss MpenojaBareieM B COOTBETCTBUM C  HAacTOsIIEH
POrPaMMON TUCIUTUTHHEI «MUKPOMPOIIECCOPHAs TEXHUKA) W y4COHBIM TUTAHOM HaIpaBIICHUS
10.05.03 (MeTonnyeckue ykazaHus MPUBEICHBI B AIEKTPOHHBIX pecypcax kadenpst 31)

CtpykTypa B hopMa OTUETA O JJabopaTOPHOM padboTe
Ot4er o 1ab0OpaTOPHOI paboOTE JOIKEH COJIEPKATh CIICAYIOIINE 00s3aTeIbHbIC Pa3eiibl:
* TUTYJIBHBIH JIKCT;
* 11€JIb BBINOJIHEHU J1a00paTOpHOIl paboThI;
* KpPaTKOE€ U3JIOKCHUE CYTH 3aJIaHHsI B COOTBETCTBUU C BAPUAHTOM;
* JIUCTUHTU Pa3pabOTaHHBIX MTPOTPaAMM;
* pe3yJIbTaThl MOJICIIUPOBAHUS PAOOTHI YCTPOMCTBA;
* BBIBOJIBI 10 JJa0OpaTOpHOH padore.
OTuet 0 1abopaTopHOi paboOTe B JICKTPOHHOM BHUJIC JOJDKCH OBITh 3arpy’KeH B JINYHOM
KaOWHETE CTYyJICHTA.

TpebGoBanust kK 0popMIIEHUIO OTYETA O JTabopaTOPHOU paboTe

OT4eT AOKEH CollepKaTh TUTYIBHBIN JIHCT, @ €T0 COAepPKaHKEe JOHKHO ObITh
odopmiteno cornacao 'OCT 7.32 — 2017.

HopmatuBHas nokymeHTanus, HeoOXoaumas mansi odopMmieHHUs, TMpHUBEICHA Ha
anekTpoHHOM pecypce I'Y AIL https://guap.ru/standart/doc

Ecnu memoouueckue ykazanusi no npoxoxicoenuro 1abopamopHulx pabom umeromcs 6
U30aHHOM 8Ude, 8 8Ude INeKMPOHHBIX pecypcos oubnuomexu I'VAIL, cucmemvr LMS, xagedpst u
m.o., Heobxoo0umo oams Ha HUX ccolaky uau npueecmu URL adpec.

11.5. Meroauueckue yka3aHus JUid OOYYalOIIMXCS MO MPOXOXKICHHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOM PabOTHI (eciu npedycmMompero y4yeOHbIM NIAHOM HO
OaHHOU Oucyuniume)

He npenycMmoTtpeno

Ecnu memoouyeckue ykazauus no Kypco8omy NpoeKmupo8anuio/ 8blNOIHEHUIO KYPCOBOU
pabomsl umeromcs 8 U30AHHOM 6ude, 8 Gude I1eKMpOoHHbIX pecypcos oubauomexu VAL
cucmemvl LMS, xagedpol u m.o., Heodxooumo dams Ha Hux ccoliky uau npusecmu URL adpec.

11.6. MeToau4veckue yKa3aHHs JUTsl OOYJAFOIIUXCS TI0 TIPOXOXKIACHUIO CAMOCTOSTEIHHON
paboThI



B Xoze BBINOTHEHHS CAMOCTOSITENFHONW pabOThl, 0OyUYarOMIMNACS BBHINOIHAET paboTy 1o
3aJIaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE IpEIojaBatelis, HO 0e3 ero HemOCPEACTBEHHOTO
YYaCTHA.

Jlns oOyuaromuxcsi o 3a049HOM (popme 0OydeHHs, caMOCTOSTENbHAs PabdOTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3aIlMM NPUOOpPETaeMBIX 3HAHUH, OOecreunBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaIOIIMX CSISIBISIOTCA:

—  y4e0OHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

— METOIMYECKHE yKa3aHUs 110 BBIIOJHEHHIO KOHTPOJBHBIX PaboT (A7 00ydaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

Ecnu memoouueckue ykazanusi no npoxoicoeHuro camoCmosmenbHol pabomol UMermcst
8 U30AHHOM BUle, 8 8uUde INeKMPOHHBIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopul
u m.o0., Heobxo0o0UMo oams Ha Hux ccolaky uiu npusecmu URL adpec.

11.7. MeTtoauueckue yKazaHus [UIsI OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpUBAET KOHTPOJb KayecTBAa 3HAHUM
00y4aroluxcsi, OCyIIECTBIIEMOTI0 B TEUECHHE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCUUIIIIUHBI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB IPOBOJIUTCS IyTEM MOHUTOPUHIA
PE3yNIbTATOB BBIMOJIHEHUS JIA0OPATOPHBIX pabOT, KOHTPOJILHBIM BOIIPOCAMU Ha 3aIIUTE
71a00paTOpHBIX paboT, MyTEM MOJIy4E€HUs OOpaTHON CBSA3HM BO BPEMsI IPOBEICHNUS JIEKIUI.

CBoeBpeMeHHasl c/Jaya OTYETOB IO JIA0OPATOpPHBIM paboTaM U  MOJIOKUTETbHBIN
pe3ynbTaT Ha 3alMTe 3TUX PadOT MOMKET YUUTHIBATHCS NpPHU MPOBEACHUM MPOMEKYTOUHOU
aTTECTALIUN.

11.8. MeTtoauueckue yka3zaHus Al OOy4arolUXcs MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTouHas  artectanus  OOydalOmIUXCs — MpeAycMaTpuBaeT  OICHHBAHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYyYalIIUMCi B IIpoliecce
I/I?)yLIGHI/If[ BCGI7[ JAUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOHTGHBHOﬁ pa6OTI)I, CHOCO6HOCTI/I
NPUMEHATh MX JJIs pEUIeHUsl MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, «YAOBIETBOPUTEILHOY, «HEYIOBIETBOPUTEIHHOY.

[IpomerxyTouHast arTecTanus IPOBOJUTCS MO OLIEHOYHBIM CpeACTBaM, NpUBEACHHBIM B 11.10.3

JaHHOU pabouell mporpaMMbl AUCHUTUINHBL.

Jluct BHeceHns M3MEHEHUH B pabouyro MporpamMmy JUCIUILIMHBI
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