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1. Hean, 321244 ¥ IVIAHUPYeEMBbIe Pe3yJIbTATHI 00yYeHHs M0 JTUCIUIIHHE

Ilean quCIUIUIAHEL:
- U3ydeHHe OOMIMX MPUHIIAIIOB TOCTPOSHHUS MUKPOITPOIIECCOPHBIX CHCTEM;
- OCBOEHHE METONOB pa3pabOTKH W OKCIUTyaTallHd MHUKPOIIPOLIECCOPHBIX CHUCTEM C
arnmapaTHol U MPOrpaMMHOM TOYEK 3pEHHUS.

3agaya JUCLUIUIMHBI - IOJTy4YE€HHE NPAKTHUECKUX HABBIKOB IPUMEHEHUS IOJIY4EHHBIX 3HAHUH C
Y4eTOM CIIEHU(PHUKH aBTOMaTHU3UPOBAHHBIX CHCTEM YIPaBIICHHUSL.
[Tnanupyemsbie pe3yabTaThl 00yYECHUS:
- M3y4YeHHe OOLIUX MPUHIUIIOB HOCTPOCHHUS MUKPOIIPOLIECCOPHBIX CHCTEM;
- OCBOGHHME METOAOB pPa3pabOTKH W SKCIUIyaTallMd MHUKpPOIPOLIECCOPHBIX CHUCTEM C
aInapaTHON U IPOrpaMMHOM TOUYEK 3PEHHUS.
Obyyenne 1m0 jaucHUIUIMHE  «MUKpOIPOLIECCOPHBIE  YCTpOWCTBa B MH(MOPMAIIOHHO-
H3MEPUTENFHON TEXHUKE) HANpaBieHO Ha (POPMHUPOBAHHE Y O0YUAIOLIMXCS CIACTYIOUINX KOMIETCHIIHIA:

Ko u HaumeHoBaHue KOMIIETEHIUIH NHaukaTopsl 10CTHKEHHSA
KOMIIeTeHIIHH

OIIK - 5. Cmocoben wuHnctammposath | MOIIK-5.1.  3HaeTOCHOBBI CHUCTEMHOTO
IPOTrpaMMHOE U anmnapaTtHoe oOecredyeHue A | aIMUHUCTPUPOBAHMS,  aJIMHUHHUCTPUPOBAHUS
MH(OPMALMOHHBIX M aBToMaTu3upoBaHHbIX | CYB/L, COBPEMEHHBIC CTaHJapThI
CUCTEM MH(POPMALIMOHHOTO B3aUMO/IEHCTBHS CUCTEM
NOIIK-5.2. yMeeT BBITOJIHATh
[apaMeTPUIECKYIO HaCTPOUKY
MH(OPMALIMOHHBIX W aBTOMAaTU3MPOBAHHBIX
CUCTEM

HNOIIK-5.3. wuMeeT HaBLIKM WHCTAJISIIAA
IIPOrPaMMHOTO U amMapaTHOro obecrneueHus
MH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX
CUCTEM

2. MecTO JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl
Jucuunimrza «MUKpOIpoIecCCOpHbIE YCTPOUWCTBa B MH()OPMAIOHHO-U3MEPUTEIHHON TEXHUKE)
BXOJIUT B 00pa3oBaTeIbHYIO IPOrpaMMy IOATOTOBKH OakajaBpa IO HANpaBICHHIO MOATOTOBKU
09.03.02 «MupOpMAITMOHHBIE  CHCTEMBI W  TEXHOJOTMMW» W  TPOQWII0  TOATOTOBKU
«/HTemIekTyaabHbIe HH)OPMATMOHHO-M3MEPUTENbHBIE CUCTEMBI ISl OUHOM (POPMBI 00ydeHHSI.

3. Crpykrypa u copepkaHue JUCUUILIHHBI

OO01mast Tpy10€MKOCTh TUCITUILINHBI COCTaBIseT 4 3adeTHhIX(€) equHuI(bl) (1444acoB).
N3yuaetcs Ha 6 cemecTpe 00ydeHus1. @opMa MPOMEKYTOUHON aTTECTAIIMH — DK3aMEH.

3.1 Buapl yueOHO#i padoThI U TPYIA0EMKOCTH

3.1.1. Ounas popma oOyueHHs



Ne . KoamyecTBo CemecTpbl
Buj yueOHoi1 padoTnl
n/n 4acoB 6 cemecTp
1 | AyauTopHble 3aHATHSI 72 72
B Tom uncie:
1.1 | Jlekuuu 36 36
1.2 | Cemunapckue/mpakTHIECKUE 3aHATUS 18 18
1.3 | JJaGopaTopHbIe 3aHATHS 18 18
2 | CamocrosiTesqibHasi padoTa 72 72
B ToMm uncie:
2.1 | IloaroroBka M 3ammTa KypcoBOi pabOThI 0 0
2.2 | CaMOCTOSITENTEHOE U3y4YCHUE 72 72
3 | IlpomexyTouHas aTTecTalUs
3auet/mud.3auer/FK3aMeH 3K3aMeH
Hroro 144 144

3.2  TemaTnyeckuii MJIaH U3yYeHHUS TUCTUIIHHBI
(mo popmam oOydeHus)
TemaTuyeckuii man pazMeniéH B npuwiokeHuu 1 k padboueit mporpamme.

3.3 Conep:xaHue TUCHUNIUHBI
Tema 1. Opranuzaryss MUKPOTIPOIIECCOPHOI CHCTEMBI
CTpyKTypa MHKPOIIPOLIECCOPHOM cucTeMbl, OpraHu3aius MaMsTH | aJpecalys JaHHbIX,

Amnanoro-uugpooit npeodpazosatelib, TaliMepbl MUKPOKOHTPOJLIEPA.

Tema 2. M3yuenue s3pika acceMoiepa
WHcTpykuuu si3pika acceMOiiepa, 0€3yCIoBHBIN U YCIOBHBIN NEPEX0/Ibl, TPOLEYPHI,

CTPYKTYpa JaHHBIX CTEKOB, MAKPOCHI.

3.4 Temaruka ceMHHAPCKUX/MIPAKTHYECKUX U JA00OPATOPHBIX 3aHATHIA

3.4.1. CemuHapcKue/mpakTHUECKHUE 3aHATHS
He npenycMotpensl

3.4.2. JJaGopaTopHBbI€ 3aHATHS

JlabopaTopHas padora Nel
[ToMeHsTh MecTaMU JiBa CIIOBA, IOMEHSATh MECTaMU OalThI B CIIOBE.
JlabopaTopHas padota No2

Haiitu cymmy umcen otl mo X, Halitu pakTopman ancia X.




JlaGoparopHuas paboTa Ne3

MaccuBbl. Berunciaute cymMMy 351eMEHTOB MaccuBa. [1oydnts MaccuB, HE
COJIepIKaIlMi OBTOPSIIOIIUXCS SIEMEHTOB.

3.5 TemaTnka KypCcOBBIX MPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI/POEKTHI OTCYTCTBYIOT

4, YuebHO-MeTOAN4YECKOEe M HHPOPMAITMOHHOE o0ecievyeHmne
41 HopmatusHblie 1o0kyMeHTbI 1 [OCThbI

®enepanbHblii 3akoH ot 29 aexadpst 2012 roga No 273-03 «O6 ob6pazoBanun B Poccuiickoit
denepanumn» (C U3MEHEHUSMH U JIOTIOJTHCHUSIMH);

®denepallbHbII TOCYJApCTBEHHBIN 00pa30BaTENbHBI CTaHJAPT BBICIIETO0 OOpa3OBaHUA -
OakanmaBpuaT mo HampasieHuio noarotoBku 09.03.02 WupopmanmoHHBIE CHCTEMBI H
TEXHOJIOTUH, yTBepxkaeHHbIN [Ipukazom MunuctepcrBa o6pasoBanus u Hayku PD ot 19
ceHtsiopst 2017 r. N 929 "O6 yrBepxkaenuu deaepanbHoro... Penakuusa ¢ usmenenusimu N
1456 ot 26.11.2020;

ITpuka3 MunuctepctBa obpazoBanus u Hayku PD ot 05 ampens 2017 r. No 301 «O6
yTBepkaeHnu [Topsaka opraHn3aluy U OCyIeCTBIEHUS 00pa30BaTEIbHON IEATETFHOCTH MO
oOpa3oBaTeNbHBIM IPOrpaMMaM BBICIIEr0 OOpa3oBaHHMs — Mporpammam OakajgaBpuara,
IporpaMMam cHerainTeTa, IporpaMMaM MarucTpaTypabl.

4.2  OcHoBHaf JuTEpaTypa

Hacrtpolika u sKcrutyaTalysi MUKpPOIIPOLIECCOPHBIX YCTPOMCTB JIi CHCTEM YIpaBJICHUS
(Teopus u mpaktuka) : yueobHoe mocobue / B. C. Kyapsimos, C. B. Ps3anries, A. B. lBanos
[u np.]. — Boponex : BIVUT, 2020. — 235 c. — ISBN 978-5-00032-463-9. — TekcT :
anekTpoHHbld [/ Jlamb  :  JJeKTpOHHO-OMOmMoTeunas cuctema. —  URL:
https://e.lanbook.com/book/171016 (nara oopamenus: 16.10.2023)

M BomoBo3oB, A. M. MUKpPOKOHTPOJUIEPHI [Tl CHCTEM aBTOMAaTHKH : ydeOHoe mocobue / A.
M. BonoBo3oB. — 2-¢ u3f., uchp. u jgorn. — Bosorna : Uadpa- Unxenepus, 2022. — 168
c. — ISBN 978-5-9729-1071-7. — Tekct :3aekTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/281222 (nata obGpaienus:
16.10.2023).


https://e.lanbook.com/book/171016
https://e.lanbook.com/book/281222

4.3 JlonoJIHUTEIbHASI JINTEPaTypa

1. Mysbuiea W.B. IlporpaMMupoBaHue HPOMBIIIJIEHHBIX JIOTUYECKUX KOHTPOJUIEPOB
SIMATIC S7. Y. 1 Jlunenk: Jluneukuii roc. Texuuyeckud yH-T, 71 c. Pexxum nocrymna:
http://H36.pd/catalog/000199 000009 006762748 /. — 3arim. ¢ 3xpaHa.

2. umoB O. B. CoBpeMeHHbIE TEXHOJOTHH MPOMBIIUICHHON aBTOMATH3ALMH: y4eOHOE
nocooOue. HupexkT-Menua 2020 I. 368 C. Pexum JIOCTYyMa:
http://www.knigafund.ru/books/183043 — 3aru. ¢ skpana.

DJIeKTPOHHBbIE 00pPa30BaTe/ibHbIE Pecypchl

IIpoBeneHue 3aHATUH U aTTeCTalUi BO3MOXHO B JUCTAHIIMOHHOM (opMarte ¢ IpUMEHEHUEM
CUCTEMbl AUCTaHLMOHHOro o0yuyeHus yHusepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoii anekTpoHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) no Bcem Temam nporpaMmsi:.

Hassanue D0P
MuxkponporieccopHbie DO0P HaxoauTtcs B pazpaboTKe
YCTpOWCTBa B
nH(pOpMaIMOHHO-

W3MEPUTEIIBHON TEXHUKE

Pa3paboranubie DOP BKIIIO4aIOT TPEHUPOBOYHBIE U HTOTOBHIE TECTHI.
[Topsimok mpoBeneHus paboOT B AUCTAHIIMOHHOM (popmaTe yCTaHaBIMBACTCS OTIEIbHBIMHU
paciopsHKeHUSIMH TPOPEKTOpa Mo y4eOHO# paboTe U/UiK EHTPOM YU4eOHO-METOUIECKON PaOOTHI.

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOANYECKHE MaTepHajbl B 3JEKTPOHHOM BHJIE,
Mpe/icTaBICHHbBIE Ha caiiTe mospolytech.ru

Ka>1<)1},1171 CTYACHT obecreueH HHIAVBUAYAJIbHBIM HCOIrpaHNMYCHHBIM JOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x 31eKTPOHHO-OMOIMOTECUHBIM
cucTeMaMm (3JIEKTPOHHBIM OUOIHOTEKaM)

44  JluueH3MOHHOe W  CBOOOJHO  pacmpocTpaHsieMoe  NMPOrpaMMHOe
ob0ecnieuenmne

OrtcyrcTBYET

45 CoBpeMeHHbIE npogeccuoHAIbHBIE Teopus BEPOATHOCTH U
MaTeMaTH4YeCKasl CTATUCTHKA U HH(POPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI

Ilepeuennb pecypcoB cetu UHTEpHET, TOCTYNHBIX /15l 0CBOCHUS] TUCUMILIUHBI:

Ne HaunmeHnoBanme Ccbuika Ha pecypce JocTtynmHocTh

HNudopManmoHHO-CIPABOYHBbIE CHCTEMbI



http://www.knigafund.ru/authors/38053
http://www.knigafund.ru/books/183043

HNudopmannonnsie pecypcebl Cetu

http:// www.consultant.ru | Jocrymso

Koncynprantliroc
DJ1eKTPOHHO-0HOJINOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.com/ JlocTymHa B ceTu
HurtepHet 6€3
OrpaHUYECHU I
IPR Books https://www.iprbookshop | docrynna B cetn
ru/ Hutepuer 6¢3
OTpaHUYEHUN

ITpodeccnonanbubie Teopust BEPOATHOCTH M MATEMATHYECKAN CTATHCTHKA

baza nanHbIX HaydHOU http://www.elibrary.ru JocTymHo
AJIIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JocrymHo
noJuTeMaTHIeckas pedeparuBHo-
o6ubnuorpaduueckas u
HAYKOMETpUYECKast
(bubnuomeTpuyeckas) 6a3a TaHHBIX

S. MarepuaibHO-TEXHHUYECKOE o0ecreyeHmne

JlekumoHHast ayauTopus oOmiero ¢oHAa, NEePeHOCHOW MYJIbTUMEIUNHBIN  KOMILIEKC
(mpoexTop, HOYTOYK)

6. MeTtoanveckue peKOMEeHIANHN

Meroanka mnpenojaBaHus IUCLUMIUIMHBI M pealu3alus KOMIIETEHTHOCTHOIO MOAXO0Ja B
M3JI0’KEHUU U BOCHIPUSATUU MarepHalia npeaycMaTpUBaeT UCOIb30BaHUE CIIEIYIOIINX aKTUBHBIX U
WHTEPAKTUBHBIX (HOPM MPOBEJCHUS ayAUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH:

— ayJUTOPHBIE 3aHATHUS: JIEKIIMHU, JTa0OpaTOpHBIE pabOTHI, TECTUPOBAHUE;

— BHEAyJIUTOPHBIE 3aHATHUS: CAMOCTOSATEIbHOE U3yUEHHE OTJEIbHBIX BOIMPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Bo3MoxHO mpoBe/ieHue 3aHATUH U aTTecTaluil B AUCTaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTeMBbl JHUcTaHIMOHHOTO oOyuyenus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
ANEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) (cm. .4.4).

[Mopsimokx mpoBeneHUs: pabOT B JUCTAHIIMOHHOM (opMaTe yCTaHABIMBACTCS OTICIbHBIMU
pacmopsHKEHHUSIME IPOPEKTOpa Mo yueOHOU paboTe W/UiN LIEHTPOM yu4eOHO-METOUIECKON PabOoTHI.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6.1 MerToanueckue peKOMeHAAIUM [JIsl MpenoJaBaTesisi MO OPraHu3aIuu
o0y4eHust

6.1.1. IlpenonaBarenb OpraHu3yeT IMpenoJaBaHWE IUCLMIUIMHBI B COOTBETCTBUHM C
tpeboBanusmu "llonokenuss 00 opraHuMzanuu 00pa30BATENBHOTO IpoIecca B MOCKOBCKOM
MOJUTEXHUUECKOM YHUBEPCUTETE U ero (puinanax", yrBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHSTHUHU IPENoAaBaTellb JOBOAMUT JI0 CBEIEHHS CTYACHTOB COJEpIKaHUE
pabGoueil mporpammbl aucuumuinHbl (PIT[) m mpenocraBiseT BO3MOMKHOCTh O3HAaKOMIJIEHHS C
IIPOrpPaMMOH.

6.1.3. [IpenoaBaTenb 0cOOCHHO OOpalaeT BHUMaHUE CTYJICHTOB Ha:

- BUIBI U (OPMBI TIPOBEACHUS 3aHATHHA MO MUCHUIUIMHE, BKIIOYAs MOPSIOK IMPOBEICHHUS
3aHATUI C NMPUMEHEHHEM TEXHOJIOTUI JUMCTAaHLIMOHHOIO OOYYEHHUS M CHUCTEMbI JUCTaHLIMOHHOTO
obyuyenus yausepcureta (CAO mocmonuTexa);

- BUJABI, COJCpXKAHHWE M HOPSAOK NPOBEACHHS TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBHUH C ()OHJIOM OLIEHOYHBIX CPE/ICTB;

- hopMy, coieprKaHue U MOPSAAOK IPOBEIECHUS IPOMEXKYTOUHOM aTTecTallui B COOTBETCTBUU
¢ ()OHJIOM OLICHOYHBIX CPEACTB, IpenycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT 10 CBeIEHHWsS CTYACHTOB TrpaduK BBIIOJHEHHS Yy4eOHBIX pabor,
npexycMorpeHHbix PILJI.

6.1.5. HeoOxomumo C¢ camoro Havajga 3aHSATHH PEKOMEHIOBAaTh CTYACHTaM OCHOBHYIO H
JIONIOJTHUTENBbHYIO JIUTEPATYpy U yKa3aTh IyTH AOCTYyIa K HEH.

6.1.6. Buavane wiM B KOHIIE CeMeCTpa JaThb CIMCOK BOIPOCOB Ui TIOATOTOBKH K
IIPOMEKYTOUHOM aTTecTally (3K3aMEeHY UJIH 3a4€Ty).

6.1.7. Pexomenayercs ¢akt o3zHakomiieHHs cTyaeHtoB ¢ PIIJI u rpaduxom paboThr
MUCHbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/IEHTA B JIMCTE O3HAaKOMIIeHUs ¢ coepkanue PI1/I.

6.1.8. IlpenonaBarenw, BenyIIWH JEKIHOHHBIE W TPAKTHYECKUE 3aHITHS, JOJDKHBI
COIIACOBBIBaTh TEMAaTUYECKUH IUIAH NPAKTHUECKUX 3aHATUM, MCIIONB30BATh E€AUHYKO CUCTEMY
0003HaYeHUI, TEPMHUHOB, OCHOBHBIX IMOHATHI TUCIUIUINHBI.

6.1.9. [Ipy MOATOTOBKE K CEMHHAPCKOMY 3aHSTHIO IO TIEPEYHIO OOBSBICHHBIX TEM

MpenojaBaTeslo HEOOXOAMMO YTOUHUThH IUIAH WX MPOBEIEHUS, MpPoAyMaTb (OPMYIUPOBKH H
coJiep;KaHue yueOHBIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYKJ€HIE, 03HAKOMUTbHCS C TIEPEYHEM BOIIPOCOB
10 TEME CEMHMHApa.

B xone cemmHapa BO BCTYNHUTENBHOM CJIOBE PACKPBITH MPAKTHUYECKYIO 3HAYUMOCTh TEMBI
CEeMHUHAPCKOT0 3aHATHSA, ONPEACTUTh MOPSAIOK €ro MPOBEACHUsS, BpeMs Ha OOCYXIEHHE KaXKJI0To
yueOHOro Bompoca. [Ipumensis ¢GpoHTaNbHBI ONPOC JaTh BO3MOXKHOCTb BBICTYIUTH BCEM
CTYyJIEHTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B zaxirounTensHON YacTH CEMUHAPCKOI'0 3aHATHA CIICAYCT IMMOABECTU €TI0 UTOTU: 1aThb OLICHKY
BBICTYIJICHHI Ka)JIOTO CTYJICHTa ¥ YU€OHOH IPYIIbI B 11€JI0M. PacKphITh MOJIOKUTEILHBIC CTOPOHBI
U HEAOCTATKU MPOBCACHHOI'0O CECMUHAPCKOI'0 3aHATHUA. OTBEeTUTEL Ha BOITPOCHI CTYJICHTOB. BI)I)IaTB
3aJJaHus JJIs CAMOCTOSITEIIbHOW Pa0OThI IO TIOJITOTOBKE K CIICAYIOIIEMY 3aHSITHIO.

6.1.10. IlenecooOpa3Ho B X0JI¢ 3aIIUTHI JA0OOPATOPHBIX PadOT 337aBaTh BBHICTYITAIOIIAM U

AYAUTOPUN OOMOJHHUTCIBHBIC M YTOYHAIOIMIHUE BOIPOCHI C ILEJIBIO BBIACHCHHUA HUX HOSI/IHI/II\/’I 10
CYIIECTBY 00CYXAaeMBbIX MPOOIIEM.

Bo3M0kHO MTpoBeicHNE 3aHATHIA U aTTeCTallui B AUCTAaHIIMOHHOM (OopMaTe ¢ MPUMEHEHUEM
cucTeMbl aucTaHimonHoro ooydenus yuusepcurera (CAO-LMS). Iopsimok mpoBeaeHus: padoT B
JUCTAaHIIMOHHOM (bopMaTe YCTaHaBJIMBACTCA OTACIbHBIMU PACTIOPSZKCHUAMU POPCKTOPA 110 yqe6H0171 pa60Te
H/WIM LIEHTPOM Y4eOHO-METOIUUECKOM paOOThI.
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6.2 MeToanyeckue yKazaHus AJs 00y4alOMIUXCH 10 0CBOCHUIO JUCHUIVIMHbBI
1.2.1. CryneHT ¢ caMOro Havajga OCBOCHUS JUCIMIUIMHBI JIOJDKEH BHUMATEIBHO O3HAKOMHUTCS C

paboueil TporpaMMON JUCITUTLIHHEL.

1.2.2. CryaeHTy HEOOXOAUMO COCTaBUTH ISl ceOst rpaduK BBIMOTHEHHUS y4eOHBIX PadoT,
npenycmorpennbix PIIJ] ¢ yu€rom TtpeGoBaHmii APYrux AWCHUILIAH, U3y4aeMbIX B TEKYIIEM
ceMecTpe.

1.2.3. Ilpu npoBeneHUM 3aHATHHA M MPOLEAYp TEKyIIeH M MPOMEKYTOYHOH aTTecTaluH C
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(OPMALMOHHOW 00pa30BaTEeIbHON Cpefbl AUCTAHIIMOHHOTO
obOpazoBanus yHuBepcuteTa (LMSmocnonmurtexa), Kak BO BpeMs KOHTAKTHOH pabOThI ¢
mpernojaBaTesieM TaKk M BO BpeMS CaMOCTOSTENbHOM pabOThl CTYIEHT JAOJDKEH OOECHeUHTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOTO TMOAKIIOYEHHUS K CHCTEMaM JUCTAHIIMOHHOTO
oOyuenus. [Ipu OTCYTCTBUM TakoOdW BO3MOXHOCTH OOCYAMTH CHUTYallMI0 C IIpernojaBaTesieM
JUCLUTUIMHBIL.

1.2.4. CamocrosTenbHas paboTa sBIseTCS OAHMM W3 BUAOB y4eOHBIX 3aHATUH. Llens
CaMOCTOSITENIbHOM paboThl — IPAKTUUECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, pacCMaTpUBAaEMbIX B
MpOLIeCCe U3yYEHUS TUCUUTLIIHHBIL.

Buibl BHEay1uTOpHOI caMOCTOSATENBHON paOOThI:

- CAMOCTOSITENIbHOE U3YYEHHE OT/ICIbHBIX TeM JAUCHUILINHBL,

- IOATOTOBKA K JIEKLIIUOHHBIM 3aHITUSAM;

- IOATOTOBKA K CEMUHAPaM U MPAKTUYECKUM 3aHSATHIM;

- oopmIIeHHE OTYETOB MO BBHINOJHEHHBIM JIaOOpAaTOPHBIM padOTaM M MOArOTOBKA K HMX
3alIuTe.

J171s1 BEITIOJTHEHH S JTI000TO BUAA CAMOCTOSITEIbHON paOOThl HEOOXOAMMO TIPOUTH CIIEAYIOIINE
JTaIbI:

- ONpe/eNIEHUE 1IeJIN CaMOCTOSTEIbHON PadoThI;

- KOHKpeTH3alus I03HaBaTeIbHON 3a/1a4H;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSATEIbHON padoTe;

- BBIOOp aJIeKBAaTHOT'O criocoda JefcTBuUS, BEAYLIEro K PeeHHIO 3a1auH;

- IUTaHUPOBAaHKE PAOOTHI (CAMOCTOSTENLHOM MM C TIOMOILBIO MPEN01aBaTeNs ) HaJl 3aJaHUEM;

- OCYUIECTBJCHHE B MPOIECCE BBHIMOJIHEHUS CAMOCTOSTEIbHON pabOThl CaMOKOHTPOJIS
(IpOMEKYTOYHOI'O M KOHEYHOT0) PE3YyJIbTaTOB PabOTHI M KOPPEKTHUPOBKA BBIMOIHEHUS PaOOTHI;

- pedekcus;

- PE3CHTAIHS CAMOCTOSITEILHOM pabOTHI HIIH 3aIUTa JIA0OPATOPHOM PabOTHI.

1. DoH/1 OLIECHOYHBIX CPEICTB

@DoHJT OIIEHOYHBIX CPeJICTB MpecTapieH B [Ipunoxxennn 2 k paboyeit mporpaMMe U BKITIOYAET
TEMBI:

7.1. MeTo1bl KOHTPOJIS ¥ OLIEHUBAHUS PE3YyIbTaTOB O0yUECHHUS

7.2 lllkana v KpUTEPUHU OIICHUBAHUS PE3YIbTATOB O0YICHHS

7.3. O1ileHOYHbIE CpeaCcTBa

7.3.1. Texyuuit KOHTPOJIb

7.3.2. IIpomexxyTouHas aTTecTanus
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Ipunooicenue 2
Tema 7 PII/] - ®OH/]

OLEHOYHBIX CPEJACTB

nO JTUCIUIITIMHE
«MukponpoueccopHbie yCTPOCTBA B HH(POPMALMOHHO-U3MEPHUTEIBHOM
TEXHUKE»
HamnpasieHue moaroroBkKu
09.03.02 UndopmManmoHHBbIE CHCTEMbBI M TEXHOJIOTHH
O6pa3oBarenbHas nporpamMmma (Ipo¢uiIb MOATOTOBKH)
«AHTeIeKTyaIbHbIe HHPOPMATIMOHHO-U3MEPUTEIbHbIE CHCTEMbD)

7. ®OH OLIEHOYHBIX CPEICTB
B mporiecce o0yueHust B TEUCHUE CEMECTPa UCIIOIB3YIOTCS OIICHOUHBIC CPEICTBA TEKYIIETO

KOHTPOJISl YCIICBAEMOCTH U MPOMEKYTOUHBIX aTTecTaluii. [[pUMEHSIOTCS ClICAYIOIINE OIEHOYHBIC
CpEICTBA: TECT, 3aluTa Ja00PaTOPHBIX paboT, IK3aMeH.

O6yuenune no aucuuiuinHe «MmuKpomnpouneccopHbie yCTpoiicTBa B HH(OPMALMOHHO-

U3MEpPHUTEIbHOH TeXHHUKe» HampaBieHO Ha (OPMUPOBAHHE Y OOYYAIOUIUXCS CIEAYIOIIUX
KOMIIETEHIINH:

KO)_I M HAUMEHOBaHHE KOMIIeTeHIIUI ](IH}]HKaTopr JOCTHIKCHUSA
KOMIICTCHIIUHA

OIIK - 5. Cmocoben wunctammposath | MOIIK-5.1.  3HaeTOCHOBBI CHUCTEMHOTO
IPOTrpaMMHOE U anmnapaTtHoe oOecredyeHue A | aAMUHUCTPUPOBAHHS,  aJIMHUHHUCTPUPOBAHUS
MH(OPMALMOHHBIX M aBTOMaTu3upoBaHHbIX | CYB/L, COBPEMEHHBIC CTaHJapThI
CUCTEM MH(OPMALIMOHHOTO B3aUMOJEHCTBHS CUCTEM

NOIIK-5.2. yMeeT BBINOJIHATh
MMApaMETPUIECKYFO HaCTPOUKY
MH(OPMALIMOHHBIX W aBTOMAaTHU3MPOBAHHBIX
CHCTEM

HMOIIK-5.3. uMeeT HAaBBIKM HWHCTALISIUU
MPOrPaMMHOTO M aIllapaTHOTO 00eCreYeHUs
WH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX
CHCTEM

7.1  Metoabl KOHTPOJIS U OLIeHMBAHUS Pe3YJIbTATOB 00y4YeHHUsI

HaunmenoBanue [IpencraBnenue
Ne OICHOYHOTO Kparkas xapakTepuCcTHKa OLIEHOYHOTO OLIEHOYHOT'O CPE/ICTBA B
OoC cpencTBa CpeacTea ®OC
OdopmieHHBIC OTYETHI (xypHa)
TlaGopaTopHbie mabopaTOpHBIX PabOT, MPEAYCMOTPEHHBIX|
1 paBOTHI paboueii nporpammoii  aucHMIUIMHB ¢ lIepedeHp 11abopaToPHBIX

(ITpP) OTMETKOHN TpenoaaBaTeNsl «3a4TeHO», €CIH pabot
BBITTOJIHEHBI U 0()OPMIIEHBI BCE paOOTHI.
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5 TecTol

(T)

CTyaeHTaM npeiaraeTcsi OTBETUTh Ha

TecThl B TeueHun 45 munyT. Kpurepuem
YCIICIIHOW CJ1a4d TECTUPOBAHUS CUUTAECTCS bank Borpocos
[POLIEHT MPaBUJILHBIX OTBETOB Ooiee 65%

[IPOLICHTOB.

7.2  lllkana u KpUTEpUH OLEHUBAHUS Pe3yJIbTATOB 00y4YeHHs

dDopMa NPOMEKYTOYHOM aTTECTALMU: IK3aMEH.

O0s13aTeIbHBIMU YCJIOBHSIMU TMOATOTOBKH CTYJ€HTa K TMPOMEKYTOUYHON aTTecTauuu
SIBJISICTCSl BBITIOJIHEHUE M 3allUTa CTYJIEHTOM J1abOpaTOpHBIX padoT, MPEAyCMOTPEHHBIX paboueit
MPOrpaMMOIl U TIPOXOKJIEHHUE BCEX MPOMEXKYTOUHBIX TECTOB HE HUXE, yeM Ha 70% mpaBUIBHBIX
oTBeTOB. [IpoMeKyTOUHbBIE TECTUPOBAHUS MOTYT IIPOBOJUTCS KAaK B ayJJUTOPUM Y HUBEPCUTETA MO

KOHTPOJIEM IIPCIIoaAaBaTeId, TaK 1 AMCTAHIXMOHHOM Q)opMaTe Ha YCMOTPCHUEC IIPCTIOAaBaTCIIA.

[IIxasa orieHMBaHUA I DK3aM€EHA:

HIkana oneHUBaHUA

Onucanue

OT1Im4HO

BeimonHensl Bce BHJBI  y4eOHOWH paboThl, NPEAyCMOTPEHHBIE
paboueil mnporpammol aucUMIUIMHBL. CTYJIEHT JI€MOHCTpUpPYET
COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB ITPUBEICHHBIM B TaOIUIIAX
nokasaresel, onepupyer NpuoOpPETEHHBIMH 3HAHUSMHU, YMEHHUIMH,
HaBbIKaMU, NMPUMEHSET UX B CUTyalUsX MOBBIIICHHOW CIOXHOCTH.
[Ipu 3ToM MoOXeT ObITh JAONYyIleHAa He3HAauuTeJIbHas OIIMOKa,
HETOYHOCTb, 3aTPyJHEHHE TpU AHATUTHUYECKUX  OMNEpaLUsX,
NepeHoce 3HaHUI U YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYaLIUH.

Xopomuio

BemonHensl Bce BHIBI  yueOHOW paboThl, MpPETyCMOTPEHHbIE
paboueil mnporpamMmol auUCHUIUIMHBL. CTyIEHT JEeMOHCTPUPYET
HETOJIHOE, MPaBUJIBHOE COOTBETCTBUE 3HAHWMN, YMEHHH, HABBIKOB
MPUBEICHHBIM B TaOJMIAX MOKa3aresneil, 1100 eciu Ipu 3TOM ObLIN
JIOTYIIEHBI 2-3 HECYILECTBEHHbIE OIIMOKH.

Y 10BIETBOPUTETHLHO

Beimonnensl Bce BB y4eOHOW paboThl, NpPeayCMOTPEHHBIE
pabGoueil mnporpamMmoil JuUCHUIUTUHBL. CTYyIEHT JE€MOHCTPUpPYET
COOTBETCTBUE 3HAHMU, B KOTOPOM OCBEIllEHAa OCHOBHas, Hauboiee
BaKHasT 4YacTb Marepuaja, HO TIpU OTOM JONyIIEeHa OfJHa
3Ha4YMTENbHAs OIIMOKA WM HETOYHOCTb.
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He Bemonnen oauH win  Oojee BHAOB y4dyeOHOW paboTHI,
MPEeyCMOTPEHHBIX pabodeld mporpamMmoi AUCHHUIUIMHBL CTyneHT
JIEMOHCTPHUPYET HEIMOJHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB
OpUBEJICHHBIM B Tabnmumax  mokasaTenel,  JIOIMyCKaroTcs
3HAYUTENIbHbIE OUIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUMN, YMEHUH,
HAaBBIKOB 0 psly MOKa3aTeeH, CTY€HT UCIIBITHIBAET 3HAUYNTEIIbHbIE
3aTPyHEHMS NIPU ONEPUPOBAHUMU 3HAHUSMHU W YMEHUSIMHU IIpU HUX

HeynosnerBopurenbHo

MEPCHOCC HAa HOBBIC CUTYyallUH.

7.3  OueHoYHbIE CpPeCTBA

7.3.1. Tekymuii KOHTPOJIb

Texkymuil KOHTpOJIb BBINOJHSAETCA C npuMeHeHueM banka BompocoB. IIpumeps! TecToB
IPEJCTaBICHbl HUXKe. Pe3ynbTaThl TEKYLIEro KOHTPOJIS YCHEIIHO 3a4YMTHIBAIOTCS, €CIH IpH
TeCTUPOBAaHUU HAOpaHO He MeHee 75 6amtoB u3 100 BO3MOXKHBIX.

Pexomennyemsnie TeMbl pedepaToB

Pedepats! HEe IpeayCcMOTPEHBI

7.3.2. IlpoMe:kyTOUHASI aTTECTAIUS

[TpomexyTouHas aTTecTalus MPOBOAUTCS HA 6 cemecTpe oOydeHHs B hopMe IK3aMEHa.

ATTecTanys IpoOBOIUTCS IO OUIIETaM, OTBETHI TPEIOCTABISIOTCS TICHBMEHHO C
MOCTIeIyIOIUM YCTHBIM coOecetoBaHneM. bunets! popMUpyIOTCs U3 BOIPOCOB MPEICTaBIEHHOIO
HIKE NepeyHs. DK3aMEeH MOKET MPOBOJIUTHLCS B popMe TecTUpoBaHus ¢ ucrnosb3oBanueM (CHO-
LMS) Ha ocHOBe pa3paboTaHHBIX IEKTPOHHBIX 00pa3oBaTeibHbIX pecypcoB (DOP)

PernameHT npoBeaeHusl IK3aMeHa:
1. B Ouner Bkito4aeTcs 2 Borpoca U3 pasHbIX TeM JUCHUILTUHBL.

2. Ilepeuens BompocoB coaepkUT 30 BOMPOCOB 10 U3YYEHHBIM TEMaM Ha JIEKIIMOHHBIX U
71a00paTOPHBIX 3aHATHUAX (MPUIIAraeTCs).

3. Bpems Ha NOArOTOBKY MUCHMEHHBIX OTBETOB - 710 40 MUH, ycTHOE coOeceJoBaHue - J10
10 MunyT.

4. IlpoBeneHue aTTecTalluu (9K3aMeHa) C UCIOIb30BAHUEM CPEJICTB IJIEKTPOHHOTO 00yUSHHUS
U TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUHN BBIMOIHAETCS B COOTBETCTBUU C YTBEP)KIEHHBIM
B yHUBepcurere "[lopsakoM NpoBeAeHNs IPOMEKYTOUHOM aTTECTALUN C UCIIOJIB30BAHUEM CPECTB
ANEKTPOHHOT0 00y4EHUs U AUCTAaHIIMOHHBIX 00pa30BaTeNbHbBIX TEXHOIOTHIA"

Bonpocel Ha 3k3aMeH

CTpyKTypa MUKPOIIPOLIECCOPHON CUCTEMBI OOIIIME BOIPOCHI.
Peructp ¢uaros

Amy

VYeTpoicTBO ynpaBieHus

Peructp komann

[Iyaa maHHBIX

[IInna agpeca

Illvna ynpasiieHus

© oo Nk

. @opMaTel JaHHBIX MUKPOIIPOLIECCOPHON CUCTEMBI
10. Yucnosoit popmat

11. CumBonbHBIN hopMaT

12. Opranu3zarus namMsTH U aapecanus JaHHBIX



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

217.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
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OnepaTuBHOE 3alIOMUHAIOLIEE YCTPOUCTBO
ITocTosIHHOE 3alIOMMHAIOLIEE YCTPOHCTBO
HenocpenctBennas agpecarnus

Kocennas agpecarus

CrexoBas agpecanus

Peructpoas anpecanus

Opranu3anust 00pabOTKH JaHHBIX

ANTOpUTMBI BBO/Ia-BBIBO/A TAHHBIX

AnpecHoe MPOCTPAHCTBO YCTPOHCTB BBOAA-BHIBOA
[Ipouexypsl pepbIBaHKs BBOAA-BHIBOA

Pexxum DMA

O61ue cBenenus: o0 MUKpokoHtposuiepax AVR
Muxpokontposuiep AT90S8535

3amomMuHaronme ycrpoicta MukpokonTpoiuiepa AT90S8535

Anmapartnbie nHTepdeiicsl MukpokoHTpoiepa AT90S8535
[TapamiensHbIC TOPTHI BBOAA-BBIBOIA

[TocnenoBarenbHbIi nHTEphEiic SPI

CumMBonnueckre nMeHa OuToB ynpasneHus perucrpa SPCR
[TocnenoBarensHblilt uHTEpdeiic UART
CumBonndeckne uMeHa (iaros B peructpe USR
TaitMepbl MUKPOKOHTpOJLIIEPA

AHaJIOrOBBIN KOMIIapaTop

Amnanoro-uugposoii npeodpazoBatens (ALIT)

Yrenune u 3anuch ganasix EEPROM

Cucrema npepbIBaHUN U pErHCTphl OOLIETO YIIpaBICHUS
Cucrema komMaH]1 MUKpOKOHTposuiepoB AVR

Cucrema KoMaH MUKpOKOHTpoJuiepoB AVR



IIpuaoxenne 1

TemaTuyeckuii MJIaH copgepKaHUS TUCHMILIMHBLI « MUKPONPOIleCCOPHBIE YCTPOHCTBA B HH()OPMAIITHOHHO-
U3MEPHUTEIbLHOI TEXHUKE»
10 HANIPABJICHHUIO NOATOTOBKH
09.03.02 «MupopmanmoHHbIE CHCTEMBbI U TEXHOJIOT UMDY
[Tpodunb moArOTOBKU
HNuTesuiekTyasbHble HHPOPMALMOHHO-U3MEPHUTEIbHbIE CHCTEMBI
®opma 00y4eHHUsI: OUHAS

Tox HaGopa: 2025/2026

(6axamaBp)
Buabi yueOHoli padorsl, Dopm
BKJIIOYasi CAMOCTOATEIbHYIO Buabl caMoCTOATEIbHOM PadoThI bl
T padoTy CTyIeHTOB, CTY/I€eHTOB aTTect
ema U TPYA0eMKOCTh B Yacax anuu
n/n Jla
J | TI/C 5 CPC | KCP | KP. | KIL | PI'P | Pedepar | K/p | D | 3
1 Tema 1. Opranuzauus 9
MHUKPOIPOIIECCOPHON CUCTEMBI
Crpykrypa
MUKPOITPOIIECCOPHON CHCTEMBI, 36 9 +
Opranu3zanys naMsaTy 1 aJipecaus
JaHHBIX, AHAIOrO-1U(POBOI
npeobpaszoBarensb, TaliMepsl
MHUKPOKOHTPOJLIEPA.
2 Tema 2. 3y4enue sa3bika 9
accemOJepa
WHCTpyKIUH SI3bIKA 36 9 +

accemMOiiepa, 6€3yCIIOBHBIN U
YCIIOBHBIH EpPeX0/1bl, MPOIEIYPHI,
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CTPYKTYypa IaHHBIX CTEKOB,
MaKpOCHIL.

d)opma ammecmauuu

Bcero yacoB o gucruIuinie

72

18

18

72




