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1. He.]'IH, 3a/lavYU U IVIAHNPYEMBIC PE3YyJabTaTbl oﬁyquuﬂ o ITMCIOMIIJIMHE

Ilenn qUCTUIUINHBL:
- U3ydeHHe OOIUX MMPUHIIUAIIOB MTOCTPOSHHUS MUKPOTIPOLIECCOPHBIX CHCTEM;
- OCBOEHHE METOIOB pa3paboOTKM W OKCIDTyaTallil MHKPOIPOIIECCOPHBIX CHCTEM C
arnmnapaTHON U MPOrPaMMHON TOUYEK 3PECHHUS.

3anavya JUCLMITIMHGI - MMOTYYeHHE MPAKTUYECKHX HABBIKOB MPUMEHEHHS MOJIYYEHHBIX 3HAHHUH C
YUETOM clielIM(pUKH aBTOMATH3UPOBAHHBIX CUCTEM YIIPABIICHUSI.
[Tnanupyemsie pe3yabTaThl 00yYeHHUS:
- W3yd4eHHe OOIIMX MPUHIHIIOB TOCTPOSHHUS MUKPOTIPOLIECCOPHBIX CHCTEM;
- OCBOGHHME METOMOB pPa3pabOTKH M OHKCIUTyaTallud MHKPOIPOLECCOPHBIX CHCTEM C
armnapaTHOU U MPOrpaMMHON TOYEK 3PEHHUS.
OOydyenne 1o gucHumuinHe «MUKpOIPOLIECCOPHBIE  YCTpoiicTBa B WH(POPMAIIMOHHO-
N3MEPUTENHHON TEXHUKE) HAIPaBJIeHO Ha (OpPMUPOBAHUE Yy 00YUAIOIINXCSCIECAYIOIINX KOMIETECHIHH:

Koa n HauMeHOBaHue KOMIIETEHIMIT NuaukaTopsl JOCTHKEHUS
KOMIIeTeHIIHH

OIIK - 5. Coocoben wuHcramnupoBath | MOIIK-5.1. 3HaeT OCHOBBI  CHCTEMHOTO
MIPOrpaMMHOE U alllapaTHOE 00eCTIeUeHNE IS | aAIMUHUCTPUPOBAHUSA,  AJMUHUCTPUPOBAHUS
nH(pOpMalMOHHBIX | aBToMaTu3upoBaHHbIX | CYB/, COBPEMEHHBIE CTaHJapThl
CUCTEM MH(POPMAIITMOHHOTO B3aUMOICHCTBUSI CUCTEM
NOIIK-5.2. ymeer BBIIIOJIHSATh
MapaMeTPUIECKYIO HaCTPOMKY
WH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX
CHUCTEM

HMOIIK-5.3. uMeeT HAaBBIKM HWHCTAISAIUU
MPOTrPpaMMHOTO U amlmapaTHOro oOecredeHus
WH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX
CUCTEM

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl
JuciunnHa «MHUKpOIIPOIIECCOPHBIE YCTPOHCTBA B MHGOPMAMOHHO-U3MEPUTEIBHON TEXHHKE)
BXOJHUT B 00pa3oBaTENbHYIO MpOrpamMMmy IMOATOTOBKH OakajiaBpa IO HAMPAaBIECHUIO IMOIATOTOBKH

09.03.02 «MHu(popManMOHHBIE CHCTEMBI ¥  TEXHOJIOTHH» W  TPOPHIIO  TOATOTOBKH
«MHTeNnneKTyanpHble MHPOPMAIIMOHHO-U3MEPUTEIBHBIE CUCTEMBI» JUISl OYHOM (HOPMBI 00yUCHHSI.

3. CrTpyKkTypa u cojepkaHue JUCHUIINHBI

OO0111ast TPYI0eMKOCTb JUCIMIUTMHBI cOcTaBisieT 4 3aueTHbIx(e) eaunuil(bi) (1444acos).
N3yuaercs Ha 6 cemecTpe 00ydeHmst. @opma MPOMEKYTOUHON aTTECTAIIMN — HK3aMEH.

3.1 Buabl yueOHoii padoThI U TPYAOEMKOCTH

3.1.1.0uynas hopma 00ydeHus



Ne . KoaunuecTtBO CemecTpnl
Bup yueOHoii padoThl
n/n 4acoB 6 cemecTp
1 | AyauTopHble 3aHATHS o4 o4
B tom uncie:
1.1 | Jlexkium 36 36
1.2 | CemuHapckue/mIpakTUYECKHUE 3aHATHS
1.3 | JJaGoparopHbIe 3aHATHS 18 18
2 | CamocTosiTe1bHas1 paboTa 90 90
B tom uncie:
2.1 | IlogroroBka u 3ammuTa KypcoBOH pabOTHI 0 0
2.2 | CamMOCTOSATEIBHOE N3YUCHHUE 90 90
3 | IIpomesxyTouHasi aTTeCTAIUS
3auvet/nud.3aueT/3K3aMeH JK3aMEH
Hroro 144 144

3.2 TemaTnuyeckuii NJjIaH U3yYeHHUs TUCHHNITHBI
(o popmam oOydeHwHs)
Temarnueckuii ian pa3MeniéH B NpuiiokeHnu 1 k paboueii nporpamme.

3.3 CoaepxaHue THCHUNIHHDI

Tema 1. Opranuzanus MUKpOIPOLIECCOPHON CUCTEMBI

CTpyKTypa MUKPOIIPOIIECCOPHOM cucTeMbl, OpraHu3aius mamsTH U aJpecalusi T1aHHbIX,
Amnainoro-uugpoBoii npeoOpaszoBareins, TalitMepbl MUKPOKOHTPOJLIEPA.

Tema 2. M3yuenue s3bika accembiepa
WHcTpykunn s3bika accemoiiepa, 6e3ycaoBHBINA U YCIOBHBIN MEPEX0/Ibl, TPOLEAYPHI,
CTPYKTYpa JaHHBIX CTEKOB, MAaKPOCHI.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CemMuHapcKkue/IpaKTUYECKHE 3aHATHUS
He npenycmoTtpens!

3.4.2.J1abopaTopHbIe 3aHATHS

JlaGopartopnas pabora Nel
[TomeHsTh MECTaMU [1Ba CJI0BA, IOMEHSITH MECTaMH OalThI B CIIOBE.
JlabopaTtopnas padota No2

Haiitu cymmy umncen otl no X, Haiitu ¢akropuan uncia X.




JlaGoparophnas padora Ne3

MaccuBbl. Beraucnuts cymMMy 351eMEHTOB MaccuBa. [lonyunts Maccus, He
COJIep KaIHH ITOBTOPSIOIINXCS DIIEMEHTOB.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PadoT)
KypcoBsie paboThI/IPOEKTHI OTCYTCTBYIOT

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIieYeHne
4.1 HopmatuBHble 10KyMeHTbI 1 'OCThI

®denepanbHblil 3akoH 0T 29 nekadbps 2012 roga No 273-03 «O6 obpazoBanuu B Poccutiickoit
Oenepannun» (C UBMEHEHUSIMHU U IOTIOJIHCHUSIMHU );

@denepanbHbIi TOCYyJapCTBEHHBIH 00pa30BaTEIbHBIN CTAaHAAPT BBICIIETO OOpa3OBaHHS -
OakanmaBpuaT mo HampasieHHo noarotoBku 09.03.02 HudopmannoHHBIE CHCTEMBI H
TEXHOJIOTUH, yTBepkaeHHbIM [Ipukazom MunucrtepctBa odbpazoBanus u Hayku PO ot 19

ceHtsiops 2017 r. N 929 "OO6 yrBepxkaeHuu QenepanbHoro... Pegakmnus ¢ uamMeHeHussMu N
1456 ot 26.11.2020;

[Ipuka3 MunucrepctBa obpazoBanus u Hayku PD ot 05 ampens 2017 r. No 301 «O6
yTrBepxaeHuu [lopsaka opranusaiyiy 1 OCyIiecTBICHUSI 00pa30BaTENbHOM AESITENEHOCTH 110
o0Opa3oBaTeNbHBIM MPOrPaMMaM BBICIIETO OOpa30BaHHMS — IMporpaMmaM OakanraBpuarta,
IporpaMmmam CIeluagInTeTa, IporpaMMmamM MarucTparypsbl.

4.2  OcHoBHasi IuTEpaTypa

Hacrtpoiika m skcruryaTanus MHKPOIPOLECCOPHBIX YCTPOWCTB JJII CHCTEM YIIPABIICHUS
(Teopus u mpakrtuka) : yueoHoe nmocooue / B. C. Kynpsimos, C. B. Ps3zannes, A. B. liBanos
[1 np.]. — Boponex : BIVUT, 2020. — 235 c. — ISBN 978-5-00032-463-9. — Tekcr :
aekTpoHHbli  // Jlamp :  2neKTpoHHO-OMOMOTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/171016 (nara o6pamenus: 16.10.2023)

M BonoBo3oB, A. M. MUKpPOKOHTPOJUIEPHI AJI1 CUCTEM aBTOMAaTHKH : yueOHoe rocodue / A.
M. BonoBo3oB. — 2-¢ u3., ucrp. u goin. — Bomorna : Uadpa- Umxenepus, 2022. — 168
c. — ISBN 978-5-9729-1071-7. — Tekcr :dmektpoHHBId // JlaHb : SIEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/281222 (nata oGpamieHus:
16.10.2023).


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

4.3 lonoJHUTEIbHAS JUTEPaTypa

1. Myssuiea WM.B. IlporpammupoBaHue NpOMBILIUIEHHBIX JIOTMYECKMX KOHTPOJUIEPOB
SIMATIC S7. Y. 1 Jluneuk: Jluneukuii roc. Texuuueckud yu-t, 71 c. Pexum gocryna:
http://u36.pd/catalog/000199 000009 006762748 /. — 3ari. ¢ 3kpaHa.

2. IlIwmor O. B. CoBpemeHHbIC TEXHOJOIWH MPOMBIIIICHHONW aBTOMATH3AlUMU: yueOHOE
nmocoowue. Hupext-Meaua 2020 r. 368 c. Pexum JIOCTYyTIA:
http://www.knigafund.ru/books/183043 — 3arux. ¢ skpana.

DJIeKTPOHHbBIE 00pa30BaTeJIbHbIC PeCypPChl

[IpoBenenue 3aHATHI U aTTECTAUIl BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEMbI TUCTAHIIMOHHOTO o0ydueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo Bcem Temam nporpammet:.

Hazanue 50P
MukpomnpoiieccopHbie DO0P HaxomauTcs B pazpaboTke
yCTpOICTBa B
HH(pOPMaIMOHHO-

W3MEPUTEIbHON TEXHUKE

Pazpaborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsnox mpoBeneHus: paboT B AMCTAaHLUMOHHOM (hOpMare YyCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHo#l paboTe u/min IEeHTPOM y4eOHO-METOANYECKON pabOThI.

HHTepHeT-pecypchl BKIIOYAIOT y4yeOHO-METOJMYECKUEe MaTepualibl B 3JEKTPOHHOM BUJE,
MIpeCTaBICHHBIC Ha caiiTe mospolytech.ru

Kaxnpiii  cTyneHT obecriedeH HMHIWBUIYaJbHBIM HEOTPAHHMUYEHHBIM JOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) & smekTpOHHO-OMOIHOTEUHBIM
cucrteMaM (PJIEKTPOHHBIM OMOJIMOTEKaM)

4.4  JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoe  MPOrpaMMHOe
o0ecreyeHue

OtcyrcTBYyeT

45 CoBpeMeHHbIE npogeccuoHaJIbHBbIE Teopus BEPOATHOCTH U
MaTeMaTH4YecKasi CTATUCTHKA U HH()POPMALIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Ilepeuensb pecypcoB cetu UHTepHET, 1OCTYNHBIX JISl OCBOCHUS AU CHUIIMHBI:

Ne HaumenoBanue Ccbliika Ha pecypce HocTrynmHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI



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

Mnpopmaunonnsie pecypesl CeTH | pyo- /7 www.consultant.ru | ocrymo

Koncynbrantlnroc
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
Wutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop | octymHa B ceTu
ru/ Wurepuer 6e3
OTpaHUYCHUHN

HpO(l)eCCI/IOHaJ'leI)Ie Teopl/m BEPOATHOCTH U MaTEMaTHYECCKast CTATUCTUKA

baza maHHBIX HaydHOU http://www.elibrary.ru JlocTynHo
3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com | JocrymHo
HOJUTEMaTHYeCKask peepaTUBHO-
oubnmmorpaduueckas u
HayKOMETpHYeCKast
(bubnmmomeTpuueckas) 0aza TaHHBIX

5. MarepuajibHO-TEXHUYECKOE 00ecreyeHue

JlekuvoHHas ayauTopust oOmiero ¢oHIa, NEePeHOCHOHM MYJIbTUMEIUHHBIN KOMILUIEKC
(mpoexTop, HOYTOYK)

6. MeToanuyeckue peKoMeHAaluu
MCTO)II/IKa npenoaaBanvs AUCHUIUIMHBI W pealn3alvss KOMICTCHTHOCTHOI'O IIoAxoJa B

M3JI0’)KEHUU U BOCTIPUSATHH MaTepuasa MpeaycMaTpruBaeT UCIIOIb30BaHHUE CIIEAYIONINX aKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBENCHUS ayTUTOPHBIX U BHEAYIUTOPHBIX 3aHATHIM:

— ayJAUTOPHBIE 3aHATHUS: JEKIUH, Ta00pPaTOpHBIE pabOThI, TECTUPOBAHUE;

— BHCAYAUTOPHLIC 3aHATUA: CAMOCTOATCIBHOC N3YUYCHUEC OTACIIbHBIX BOIIPOCOB, MMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI
Bo3moxHO nmpoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEeMBl JUCTaHIMOHHOrO oOyueHus yHuBepcurera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
NIEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) (cMm. m.4.4).
ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
PacCopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/UiIH EHTPOM yu4eOHO-METOINYECKONU pabOTHI.


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

6.1 Meroanyeckne PpeKOMeHJANMH JIsi TpenoJgaBaTesisi MO0 OPraHU3aNUU
00y4eHus

6.1.1. IlpenonaBarenb oOpraHu3yeT MpenojaBaHWe TUCLUIUIMHBI B COOTBETCTBUU C
tpeboBanusimu "llonoxkenuss 00 opraHuzanuu 00pa30BATENBHOTO IPOIECCa B  MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEpCUTETE U ero ¢puinnanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHM MperojaBaTesb JOBOAUT IO CBEJACHHS CTYIEHTOB COJCp)KaHHUE
paboueil mporpammel aucuumiuHbl (PIIJ) m mpenocraBiseT BO3MOMKHOCTh O3HAKOMIJICHHS C
IIPOrpaMMon.

6.1.3. IIpenonaBaTens 0coOEHHO OOpaIlaeT BHUMaHUE CTYJEHTOB Ha:

- BUIBI U (OPMBI MPOBENEHUS 3aHATUNA MO JUCLUHUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATHH C NMPUMEHEHHEM TEXHOJIOTHH IMCTAHIMOHHOTO OOYyYeHHs] M CHUCTEMbI JAUCTaHIIMOHHOTO
o0Oyuenus ynusepcutera (C/1O mocnonurexa);

- BUJBI, COJEpXaHME M MOPSAAOK IMPOBEICHHUS TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopMmy, cojiepKaHue U MOPSA0K IPOBEIEHHS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUH
¢ ()OHI0M OLICHOYHBIX CPEACTB, peaycMoTpeHHbIM PI1/I.

6.1.4. JloBomuT 10 CBEOCHHS CTYACHTOB TpaduK BBHINOJHEHHS Yy4eOHBIX pador,
npeaycmorpenHbix PIT/I.

6.1.5. HeoOxomumo Cc camMoro Havaja 3aHSTHH PEKOMEHIIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEpaTypy M yKa3zaTh IyTH JOCTYIA K HEH.

6.1.6. Brauane wuiaum B KOHLE CEMecTpa JaThb CIHCOK BONPOCOB MJii IOJATOTOBKU K
IPOMEKYTOUHOI aTTecTanuu (IK3aMeHy WITH 3a4ETY).

6.1.7. Pexomenayercs ¢akt o3zHakomieHus cryaeHtoB ¢ PIIJI u rpadukom paboThl
NUCbMEHHO 3a(hMKCHPOBATh MOANUCHIO CTYJIEHTA B JIUCTE O3HAKOMIIeHUs ¢ coaepkanue PII/I.

6.1.8. IlpenonaBarenu, BemyIIUi JEKIMOHHBIE W TPAKTHYECKUE 3aHATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIAH TNPAKTHUECKUX 3aHATHH, HCIOJIB30BaTh EIUHYIO CHUCTEMY
0003HaueHHIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTUTHHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO TI0 TIEPEYHIO OOBSIBICHHBIX TEM

NPEernoJIaBaTel0 HeOOXOAUMO YTOYHHUTH IIIaH HX IPOBEACHHUSA, MPOJIyMaTh (OPMYIHUPOBKH U
coJiepKaHue yueOHbIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYX/IeHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xozme ceMuHapa BO BCTYNHUTEIBHOM CJIOBE PACKPBITH MPAKTUYECKYIO 3HAYMMOCTHb TEMBbI
CEMHUHApPCKOT0 3aHATHUS, ONPENEIUTh MOPSJIOK €ro MpPOBEIEHUs, BpeMs Ha OOCYXIEHHE KaXI0ro
yuebHoro Bompoca. [IpumeHsisi QpoHTaNbHBIM oOMNpPOC JaThb BO3MOXKHOCTH BBICTYNIMTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akmrounTeNnsHON YacTH CEMHUHAPCKOTO 3aHATHS CIICAYET MOABECTH €r0 UTOTH: JIaTh OIICHKY
BBICTYIUICHUH KaXKI0T0 CTYJEHTa U y4eOHOM TPYIIIbI B IEIOM. PacCKpbITh MONT0XKUTENbHbBIE CTOPOHBI
U HEJIOCTATKU MPOBEICHHOTO CEMHHAPCKOTo 3aHATHS. OTBETUTHh HA BOMPOCHI CTYIECHTOB. BbimaTh
3a1aHusl [T CAMOCTOSATEIILHOM pabOoThI 10 MOATOTOBKE K CIEIYIOIIEMY 3aHSTHIO.

6.1.10. IlenecooOpa3Ho B XO/ie 3alIUTHI JJAOOPATOPHBIX PadoT 3a/1aBaTh BHICTYHAIOIIAM U

AYAUTOPUU HOOMNOJHHUTCIBHBIC W YTOYHAIOHNIME BOIIPOCHI C LEJIBIO BBIACHCHUA HX HOSHHI/II;'I 110
CYIIECTBY 00CYK/IaeMbIX TIPOOIIEM.

Bo3moxHO mpoBeeHNe 3aHATHI U aTTeCTallli B TUCTAaHIIMOHHOM (popmarte ¢ MpUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOro 00ydeHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JMCTaHIIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTACIbHBIMH PACIOPSDKEHUSIME IIPOPEKTOPA 110 yueOHOM paboTe
W/WJIH LEHTPOM y4eOHO-METOAMYECKOM paboThl.
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6.2 MeToanueckue yKazanus JJis1 00y4arouxcsi Mo 0CBOEHUIO THCUMILINHBI
1.2.1. CtyaeHT ¢ caMOro Hauajga OCBOCHHUS TUCHUIUIMHBI JOJKEH BHHUMATEIBHO O3HAKOMUTCS C

paboueii mporpaMMOl AUCIUILTAHEL.

1.2.2. CtyneHTy HEOOXOIUMO COCTaBHTh MJisi ceOsl rpaduK BBIMOIHEHUS y4eOHBIX paboT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUN ApYruX AMCUUIUIMH, M3YYAae€MBIX B TEKYILIEM
ceMecTpe.

1.2.3. Ilpu npoBeeHUM 3aHIATUA U MPOLENYp TEKYLIEH M IMPOMEKYTOUYHON aTTecTaluu ¢
UCIIOJIb30BaHUEM HHCTPYMEHTOB HHGOPMAIMOHHON 00pa30BaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
obOpazoBanus yHuBepcuteta (LMSmocnonmurexa), kKak BO BpeMs KOHTaKTHOH pabOTBI C
npernojaBaTesieM TaK M BO BpEeMsS CAMOCTOSTENbHOM pabOThl CTYNEHT JOJDKEH OO0ECHeuuTh
TEXHUUYECKYI0 BO3MOXKHOCTb JMCTAaHLUMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JIUCTAaHLIMOHHOI'O
oOyuenus. [Ipu OTCYTCTBUM TakOW BO3MOXHOCTH OOCYAMTH CHUTYAallMI0 C TIperojaaBaTeieM
JVICIIATUTHHBL.

1.2.4. CamocrostenbHas paboTa sBIS€TCA OJHUM U3 BHUAOB yueOHbIX 3aHsATHH. Llenb
CaMOCTOSITENIbHON paboThl — MPAKTUUECKOE YCBOECHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
MPOIecce U3YyYSHHS TUCIUTUTHHBI.

Bubl BHEayAUTOPHOI CaMOCTOSITENILHOM paOOTHI:

- CaMOCTOSTEIbHOE U3YUYCHUE OTJEIbHBIX TEM AUCLIUIIINHBL

- MOJITOTOBKA K JICKIIMOHHBIM 3aHSITHSM;

- IOATOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHIM;

- oopMIIEHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM paboTaM M TMOATOTOBKA K HMX
3aluTe.

J11s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOSATEILHON pabOThl HEOOXOAMMO ITPOUTHU CIIEAYIOLINE
STarbl:

- OIpEeJIeIeHNE LEJIN CaMOCTOSTENbHON padOTHI;

- KOHKpeTH3alus T03HaBaTeNIbHON 3aj1au;

- CaMOOLIEHKAa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHSI, BEAYIIEr0 K PELICHUIO 3a/]auu;

- IUTaHUPOBAaHKE PabOTHI (CAMOCTOATEIHLHON MITH € ITIOMOILBIO MPENo/1aBaTesl) HaJl 3a/1aHueM;

- OCYLIECTBJICHME B TPOILECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- penexcus;

- MPe3eHTAIUsI CAMOCTOSITEIbHONW PaObOTHI HIIM 3aIIUTa Ja00paTOPHON PabOTHI.

7. DOoH/1 OLICHOYHBIX CPEICTB
@DoH/[1 OLIEHOYHBIX CPEACTB NpezcTasiieH B [Ipunoxenun 2 k paboueit mporpaMMe 1 BKJIFOYaeT
TEMBI:
7.1. MeTo1bl KOHTPOJISl M OLIEHUBAHUS PE3y/IbTaTOB O0yUEHUs
7.2 lllkana ¥ KpUTEPUU OLIEHUBAHMSI PE3YyJIbTaTOB 00ydYEHUS
7.3. OueHo4YHbIE CpeICTBA
7.3.1. Texyumii KOHTPOJIb
7.3.2. ITpomexyTOUHAs aTTECTALS
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Ipunoorcenue 2
Tema 7 PIIJ] - ®OH/J]

OLEHOYHbBIX CPEACTB

MO AN CIHUMITJIMHE
«MuUKpOnpoueccopHbie YCTPOUCTBA B HHPOPMALMOHHO-U3MEPUTEIbLHOM
TEXHHUKE»
Hanpasnenue nmoarotoBku
09.03.02 UudopmanmoHHbIE CHCTEMBI U TEXHOJIOTHH
O6pa3oBarenbHas nporpamma (poduis TOArOTOBKH)
«HHTe/IeKTYya/IbHbIEe HH(OPMAIIHOHHO-U3MePHUTEIbHbIE CHCTEMbI»

7. ®oH OLICHOYHBIX CPEACTB
B mporiecce 00yueHusi B TeUeHHE cEMECTpa UCTIOIB3YIOTCS OIIEHOYHBIE CPEJICTBA TEKYIIETO

KOHTPOJISl YCIICBAEMOCTH U MPOMEKYTOUYHBIX arTecTanuii. [[pUMEHSIOTCSl CIIeAYIOIINE OLICHOYHbBIE
CpE/ICTBa: TECT, 3alIUTa JJA0OPATOPHBIX PadOT, IK3AMEH.

OOyuenune no aucuuiianHe «MuKpompoueccopHble YCTpoicTBa B HMH(pOpPMAIMOHHO-

H3MEPHUTEJIbHOI TEeXHHKe» HAMpaBlICcHO Ha (OPMUPOBAHHE Y OOYYAIONIUXCS —CIIETYIONTUX
KOMIIETCHIINN:

Koa u HauMeHOBaHHe KOMIIETEHIIMH I/IHZ[HKaTOpr JHOCTHIKCHUSA
KOMIIETCHIIUN

OIIK - 5. Cnocoben wunHctaumpoBath | MOIIK-5.1. 3HaeTr OCHOBBI  CHCTEMHOTO
IIPOrpaMMHOE U arapaTHoe odecreueHue Uil | aIMUHUCTPUPOBAHUS,  aJMUHUCTPUPOBAHUS
nH(pOpPMaLMOHHBIX M aBTOMaTu3upoBaHHbIX | CYB/, COBpPEMEHHBIE CTaH1apThl
CUCTEM MH(POPMALIMOHHOTO B3aMMO/IEHCTBHS CUCTEM

NOIIK-5.2. yMeeT BBITIOJIHATh
napaMeTpHUIecKyro HaCTPOUKY
WH()OPMAIMOHHBIX W aBTOMAaTHU3HPOBAHHBIX
CHCTEM

HMOIIK-5.3. umeeT HaBBIKM HWHCTALISIUA
MPOrPaMMHOTO M allllapaTHOrO oOecredeHus
WH()OPMAIMOHHBIX M aBTOMAaTU3HPOBAHHBIX
CHCTEM

/.1  Meroabl KOHTPOJISI H OLCHUBAHMS Pe3YJbTATOB 00yYeHUSsI

HaumenoBanue IIpencrasnenue
Ne OTIEHOYHOTO Kpartkas xapakTepucTrka OLIEHOYHOTO OLICHOYHOTO CPE/ICTBA B
OoC cpeacTBa CpeacTsa dOC
OdopmneHHbIe OTYETHI (>xypHau)
JlaGopatopHbie J'Ia60pa”£OpHLIX pa60T,u MIPENYCMOTPEHHBIX|
1 pPaBOTH paboueii mporpammoii  mucuMIIMHBI ¢ [lepedeHb 1ab0paTopHBIX

(ITpP) OTMETKOM MPENoJaBaTesl «3a4yTeHO», €CIU pabot
BBITIOJTHEHBI U 0(OPMIIEHBI BCE pabOTHI.
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TecThl

(T)

CTyaeHTaMm npeajiaraeTcsi OTBETUTh Ha
TecTbl B TeyeHuu 45 munHyt. Kpurepuewm|
YCIICIIHOW CAAa4¥ TE€CTHUPOBAHUSA CUUTAETCS] bank Bompocos
[POLIEHT MPaBUJILHBIX OTBETOB Ooiee 65%
MPOLICHTOB.

7.2 IlIkajna v KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

(I)opMa HpOMe)l(yTO‘lHOﬁ aTTeCTAalluM: IK3aMCEH.

O0s13aTeIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJ€HTa K NMPOMEKYTOYHON aTTrecTauuu
SIBIIICTCSl BBIMIOJHCHUE W 3aIlllUTa CTYACHTOM JIa0OpaTOPHBIX PaboT, MPEIyCMOTPEHHBIX padodveit
[IpOrpaMMoOil U MPOXOKIACHUE BCEX MPOMEKYTOUHBIX TECTOB HE HMXkeE, ueM Ha 70% IpaBUIIBHBIX
0TBETOB. [IpoMexyTOUHBIE TECTUPOBAHUA MOT'YT IIPOBOJIUTCS KaK B AyAUTOPUU Y HUBEPCUTETA T10]1

KOHTPOJIEM IIpCIioaaBaTeisl, TaKk U JUCTAaHIIHOHHOM (bOpMaTC Ha YCMOTPCHUC ITpETIOaAaBaTECIIA.

[IIxasna orteHuBaHud JUid 3a4eTa;

[Ixama
OLICHUBAHUA

Omnucanue

3auTeHo

BrinonHensr Bce BuAbl yueOHOU paboThl, mpenycmorpennbie PIT/I.
CTyneHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHH, HaBBIKOB
NPUBEICHHBIM B Ta0NHIIAX TMOKa3aTelel, OmepupyeT MNpuoOpPETCHHBIMU
3HAHUSIMU, YMEHUSAMU, HABBIKAMU, IPUMEHSIET UX B CUTYALUAX TOBBILIEHHON
cnoxHocTU. [Ipu 3TOM MOTYyT OBITH JOMYIIEHbl HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTHU, 3aTPyJHEHUS MPU aAHAIUMTUYECKUX OIepalusax, IepeHoce
3HAaHUN U YMEHUW HA HOBbIC, HECTAHAAPTHBIE CUTYaIUH.

He 3aureno

He BbimosHeH oauH wium Oosnee BHJIOB y4deOHOW paloOTHI,
npenycMotpeHHbIx PIT/I. CTyneHT 1eMOHCTpUPYET HEMOIHOE COOTBETCTBHE
3HaHWH, YMEHMI, HABBIKOB MPHBEICHHBIM B TaONHMIIaX TIOKa3aTeyeH,
JIOITYCKAIOTCS 3HAYUTEIbHBIE OMIMOKH, TMPOSBISAETCS OTCYTCTBUE 3HAHHIA,
YMEHUH, HaBBIKOB IO psAy T[OKaszaTeyned, CTYIEHT HCIBIThIBACT
3HAYHUTENBHBIC 3aTPYIHEHUS MTPH OTIEPUPOBAHUY 3HAHUSIMH U YMEHUSMU TIPH
UX NIEPEHOCEe HAa HOBBIE CUTYAIUH.

[IIkasa onieHnBaHud I DK3aM€eHa:

MIxkana oueHuBaHUA Onucanue
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BeimonHensl Bce BB y4eOHOH palOThI, TNPEayCMOTPEHHBIE
yueOHbIM MIaHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOJIMIAX IOKa3aTesei,
onepupyeT NPHOOPETEeHHbIMU 3HAHMSMHU, YMEHUSMH, HaBBIKAMU,
IIPUMEHAET UX B CUTyalUsX IOBBIIIEHHON CIIOKHOCTH. lIpn aTtom
MOXET OBITh JONYyIlE€HAa HE3HAYUTEIbHAs OIIMOKAa, HETOYHOCTb,

O1inyHo

3aTPYAHCHUEC MPH AHAIUTHYCCKUX OIICpaluAX, IECPCHOCEC 3HAHUI U
yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

BemmonHensr Bce  BHABI  yueOHOW pabOTHI, MPEITyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyJEHT IEMOHCTPUPYET HEMOJIHOE, IPABUILHOE
Xopomo COOTBETCTBUE 3HAHUN, YMEHH, HABBIKOB MPUBEICHHBIM B TaOIUIAX
nokaszaresiei, JMO0 ecauM TpH ITOM ObUIM JONYyHIeHB 2-3
HECYIIECCTBCHHBIC OIITUOKH.

BeimonHensl  Bce BHIBI  y4eOHOW pabOTHI, NpPEayCMOTPEHHBIC
yueOHbIM IU1aHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B
Y 10BIIETBOPUTENBHO | KOTOPOM OCBEIllEHA OCHOBHAsA, HauboJjee BakHas 4acThb MaTepuaia,
HO TpU 3TOM JONyILIEHa OJiHAa 3HauuTelbHas OLIMOKa WIH
HETOYHOCTb.

He BpmonHen oauH wiM 0Oojee BHIOB Y4eOHOH paboTHI,
HpPEyCMOTPEHHBIX y4eOHBbIM TUIaHOM. CTYACGHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBUE 3HAHUIA, yMEHHI, HABBIKOB NIPUBE/ICHHBIM B
TaONMIAaX T[OKa3areneil, JOMyCKalOTCsl 3HAYUTENbHBIC OIIUOKH,
NPOSIBIISIETCS.  OTCYTCTBHE 3HAaHWH, YMEHHWH, HABBIKOB MO psay
NIOKa3aTelNel, CTyJCHT HCIBITHIBACT 3HAYMTEBbHBIC 3aTPYIHEHHUS TIPH
OINIEPUPOBAHUY 3HAHUSIMU M YMEHHSMH TIPH WX NEPEHOCE Ha HOBBIC

HeynosnersopurensHo

CUTYallHH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Tekymuii KOHTPOJIb

Texkymuil KOHTpOJIb BBINNOJHSAETCA C NpHMeHeHneM banka BorpocoB. IIpumeps! TecToB
IIPEJICTaBICHbl HIKE. Pe3ynpTaThl TEKYIIEro KOHTPOJS YCHEIIHO 3a4UTHIBAIOTCS, €CIU IpU
TECTUPOBAHUHU HAOpaHO He MeHee 75 6amtoB u3 100 BO3MOXKHBIX.

Pexomenayemble TeMbl pepepaToB

Pecdepatsl He peycMOTpEeHbI

7.3.2. IlpoMe:kyTOUYHASI ATTECTAIUS

[IpomexyTouHas aTTecTanus MpoBOIUTCS Ha 4 cemecTpe 00ydeHus B popme dK3aMeHa.

ATTecTanus NpoBOJUTCS 10 OUIeTaM, OTBETHI IPEOCTABISIOTCS MTUCEMEHHO C
MOCJEIYIONM YCTHBIM co0eceloBaHrEM. buiieTsl GopMHUpYIOTCs U3 BOIIPOCOB MPEICTABIEHHOTIO
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HIDKE TIepedHs. DK3aMeH MOXKET MPOBOJUTHCS B OPME TECTUPOBaHUS ¢ ucnonb3oBanuem (C/1O-
LMS) Ha ocHOBE pa3pabOTaHHBIX IEKTPOHHBIX 00pa30BaTEIbHEIX pecypcoB (DOP)

PeriiamMeHT npoBeeHHsI IK3aMeHa:
1. B Ouner BkIItO4aeTcs 2 BOIpoca U3 pa3HbIX TeM AUCIUTIIMHBL.

2. [Tepeuens BonpocoB coaepxkuT 30 BOMTPOCOB MO U3YUCHHBIM TeMaM Ha JICKIIHOHHBIX U
1a00pPATOPHBIX 3aHATUAX (TIPUIIAraeTCs).

3. Bpewms Ha MOAroTOBKY MMCHbMEHHBIX OTBETOB - 710 40 MuH, ycTHOE coOeceoBaHue - 10
10 MunyT.

4. IIpoBeneHue aTTecTaluu (3K3aMeHa) ¢ UCIOIb30BAHUEM CPEJICTB SJIEKTPOHHOTO 00YUEeHUS
Y JIMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH BBITIOJHIETCS B COOTBETCTBUH C YTBEPKIAEHHBIM
B yHuBepcutete "[lopsiakoM mpoBeieHus: MPOMEXKYTOUHOM aTTeCcTallu C UCTIOJIb30BAaHUEM CPECTB
AJIEKTPOHHOTO O0YYEHUS U JTUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHiA"

Bomnpocel Ha 3k3aMeH

CTpyKTypa MHUKPOIPOIIECCOPHON CUCTEMBI OOIITUE BOIIPOCHI.
Peructp ¢naros

Any

Y CTpOoKCTBO yIIpaBieHUs

Peructp komang

[IInna naHHBIX

[[Inna agpeca

[IInna ynpaBneHus

©oOoNORrwDdDE

@opMaThl JAHHBIX MUKPOIIPOLIECCOPHOU CHCTEMBI

10. Yucnosoii hopmar

11. CumBonbHBIN opmar

12. Opranuzanus namsTy ¥ agpecarus JaHHbIX

13. OnepatuBHOE 3alIOMHHAIOIIEE YCTPOWCTBO

14. TlocTosiHHOE 3aTIOMHHAIOIIIEE YCTPOHCTBO

15. Henocpencrennast agpecanust

16. KocBenHnas anmpecarus

17. CrekoBas anpecanus

18. Peructpoas ajgpecarus

19. Opranuzanust 06pabOTKH JaHHBIX

20. AnropuT™MbI BBOJIa-BbIBOJIA TAHHBIX

21. AnpecHoe POCTPAaHCTBO YCTPOICTB BBOAA-BBIBOIA

22. IIponienypsl IpepbIBaHUs BBOJIa-BbIBOIA

23. Pexxum DMA

24. O6mme cBeneHns 0 MUKpoKoHTpoiutepax AVR

25. MuxpokonTtpostep ATI0S8535

26. 3anomuHAaOIMUE ycTpolicTBa MUKpokoHTpoiutepa ATI0S8535
27. Annapatsble unTepdeiicsl MUKpokoHTposiepa AT90S8535



28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
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[TapamiensHbIC TOPTHI BBOA-BBIBOAA
[TocnenoBarensHbIil HHTEPdEiic SPI

CumBonMYeckue uMeHa OuToB yrpasieHus peructpa SPCR
[TocnenoBarensublil mHTEpPeiic UART
CumBonmueckue umeHa ¢aros B peructpe USR
TaniMepsl MUKPOKOHTpOJLIEpA

AHaIOTOBBIN KOMITApaTOp

Amnanoro-muppooit mpeodbpazoBatens (ALI)

Urenue u 3anuck ganabix EEPROM

CucreMa npepbIBaHUN U PETUCTPBI OOIEro yIpaBIeHHs
Cucrema komana MUKpokoHTpoiuiepoB AVR

Cucrema komana MUKpokoHTpoiuiepoB AVR



Ipuioxenne 1

TemaTuyeckuii NJIaH coepPKaAHUA TUCUUILUINHBI « MUKPONpPoLecCOpHbIe YCTPOiicTBa B MHGPOPMAIIHOHHO-
U3MEPUTEILHOI TEXHUKE)»
M0 HANPABJIEHUIO OATOTOBKHU
09.03.02 «MndopManmoOHHbIe CHCTEMBbI H TEXHOJIOTHH»
[Ipodunb moaArOTOBKH
Nuresuiektyajibable ”HPOPMAITHOHHO-U3MEPUTEIbHbIE CUCTEMbI
®opMma 00yYeHHUsI: OUYHAS
I'ox nadopa: 2024/2025

(bakamaBp)
Buabl yyeOHoli padorsl, ®opm
BKJIIOYAsi CAMOCTOSITEIbHYIO Buabl camocTosiTe/IbHOI padoThl bl
T paboTy CTY1€HTOB, CTYJEeHTOB aTrTrecT
ema U TPY/10€MKOCTh B Yacax anuu
n/n Jla
J | II/C 5 CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p | D | 3
1 Tema 1. Opranuszanus
MHUKPOIPOIIECCOPHON CHCTEMBI
CrpykTypa
MHUKPOIPOLIECCOPHON CUCTEMBI, 18 9 +
Opranu3anys NamMsTy ¥ apecarus
JTaHHBIX, AHATOTO-IIU(POBOI
npeoOpazoBarens, Taitmepsl
MHUKPOKOHTPOJLIEPA.
2 Tema 2. M3yueHwne s3b1Ka
accembOiiepa
WHCTpYKIINY SI3BIKA 18 9 +
acceM0iiepa, 0e3yCIOBHBIN U
YCIIOBHBIH MEPEX0IbI, MPOLIEAYPHI,
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CTPYKTypa JaHHBIX CTEKOB,
MAaKpOCBI.

d)opma ammecmauuu

Bcero yacoB no qucuuniae
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