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PA3JIEJI 1. UCXOJHBIE JAHHBIE U KOHEYHBIN PE3YJBbTAT
OCBOEHUSA AUCIUIIJIMHBI MOAYJIA).

1.1 Heab u3yyeHuss TUCHUIIMHBI (MOXYJIs).

OCHOBHOM 1IeNbI0 M3Y4YEHUs NUCLUUIUIMHBI SIBIsSETCS (OPMUPOBAHUE 3HAHUM U
HAaBBIKOB MO IMPOEKTUPOBAHUIO CIIEIUATU3UPOBAHHBIX MHUKPONPOLECCOPHBIX CH-
CTEeM, UCTIOJIB3YEMBIX B IPUOOPOCTPOECHUH.

1.2  3apgaum aucuMnaIvHbI (MOIYJIA).

OCHOBHBIMH 33JJa4aMU JTUCLMUIUIMHBI SIBISIOTCS:

N3ydeHne CTPYKTYpbl U apXUTEKTYPhl IEPCOHANIBHOIO KOMIIBIOTEPA, KaK CIOXK-
HOM W pa3BUTOM MHUKpOIMPOLIECCOPHOW cucTeMbl. M3ydeHue BHEMIHUX HHTEpdEi-
COB MEPCOHAIILHOTO KOMITBIOTEPA, HEOOXOAUMBIX ISl MOCTPOCHHUSI CIIOKHBIX MHUK-
POTIPOIIECCOPHBIX CHCTEM PA3JIMYHOTO HA3HAUYEHHUS; apXUTEKTypbl U pabOTHI OC-
HOBHBIX Y3JIOB MHUKpPOKOHTpoJulepa Ha 0a3ze 8-pa3psHOro MUKPOKOHTpOJUIepa
cpennero cemericrea HCSOS.

1.3 Mecro nucuuniannel (MoayJs) B crpykrype OII BO.

JlucuuiuiiHa 3aKiabIBaeT 3HAHMSI, HEOOXOAUMbIE JUISl U3YUEHUS AUCIU-TUIMH 110
MOCTPOCHUIO MH(OPMAIMOHHO-U3MEPUTENbHBIX YCTPOWCTB Ha 0a3e COBpEMEH-
HBIX MUKPOKOHTPOJUIEPHBIX KOMIIJIEKTOB.

KomnereHnunu, 3HaHUsA, YMEHHMS U HABBIKM, IOJYYEHHBIE NIPU MU3YYEHUHU JaHHOU
JUCIUIUIMHBI, OYyT UCIOJIb30BaHbl B TUCIMIUIMHAX TPO(ECCHOHATBEHOTO 1UKJIA,
CBSI3aHHBIX C aBTOMaTH3alued coOopa U 00paboTku HHPOPMAIMU B TPUOOPO-
CTPOCHHH.

1.4 IlepeyeHb KOMIETEHLUI, KOTOPbIE J0/KHBbI ObITh pPeaJlu30BaHbI B X0[e
OCBOCHMS IUCIHHUIINHBI.
@opmMHpyeMble KOMIIETEHLIUH

Komnerenmuu oOyuarore- YPOBHM OCBOEHHS COCTABJISIONIMX KOMIIETEHIIUI
rocs, (hopMupyeMbIe B pe- [Toporossrit [IpoaBuHyTHIN [IpeBocxonHbIN
3yJbTaTE OCBOCHUS AUCIIH-

TUTUHBI(MOTYJIs1)

[TK-5 roToBHOCTH K pa3pa-
00TKe QYHKIIMOHATIBHBIX U
CTPYKTYPHBIX cXeM Ipuoo-
POB U CHUCTEM C OIpeJieie-
HUEM UX (pU3n4ecKux
MPUHITUIIOB JICUCTBUA,
CTPYKTYp U YCTaHOBJIEHUEM
TEXHUYECKUX TPeOOBaHUM
Ha OTJIeJIbHbIE OJIOKU U
AJIEMEHTHI




3HaHue CTPYKTypbl MUK- | 3HaHUE CTPYK- | 3HaHHE CTpyKTy- | IMeTp mpexacrasie-
POKOHTPOJIJIEPOB , HC- | Typbl THIIOBBIX | pbl COBPEMEHHBIX | HIE O CTPYKType
MOJIb3YEMBIX [UIsl pelle- | MUKPOKOHTPOJI- | MUKPOKOHTPOJI- MHUKPOKOHTPOJLIIE-
HUA OTHENBbHBIX 3ajad | JEpPOB, HCIOIb- | JEPOB, HCIOIB3Y- | POB, HCIOIb3YEMBIX
npubopoctpoenuss (I1K- | 3yembix JUIA | eMBIX JUISL pelle- | A7l peleHus OoT-
53) pelIeHHUS OT- | HUSI ~ OTHENbHBIX | JENIbHBIX 337a4 Me-
JeNbHBIX 3a/ay | 337a4  MEIUIUH- | TUIUHCKOTO Tpuoo-
MEIUIIMHCKOTO | CKOTO  IpHOOpPO- | pOCTPOCHHUS
MpUOOPOCTPOE- | CTPOEHUS
HUs
Ymenue aprymeHTHpO- | 3HATh OCHOBHBIE | YMETh apryMmeH- | imetrs mpexacrasie-
BAaHHO BBIOMpaTh dJie- | IPUHLMIIBI BBI- | THADOBAHHO BBIOM- | HUE O BO3MOYKHOCTSIX
MEHTHYIO 0a3zy mpu pe- | bopa dJIEeMEHT- | paTh JIEMEHTHYIO | COBPEMEHHBIX MHUK-
HIEHUW 3a7ad MPOeKTH- | HoM ©0a3bl mpu | 0a3y € YYETOM | POKOHTPOJUIEPHBIX
poBaHUs B MpHOOPOCTPO- | pEIIEHUH 3a4ad | JOCTH)KEHHsI  3a- | KOMIUIEKTOB JJIsl ap-
enun (IIK-5Y) MIPOEKTUPOBA- JAHHOTO  KpPUTE- | TyMEHTUPOBAHHOIO
HUS B MEJU- | pus NPU PELICHUU | BBIOOpAa  BJIEMEHTHO
IMHCKOM  TIpH- | 337]a4 MPOEKTUPO- | 0a3bl
OOpOCTpOCHUM | BaHUSI B MEIU-
IIUHCKOM  Tpubo-
POCTPOEHUH
Baanenme  ocHoBHbIMU | Bnagenune — oc- | Bnagenue ocHOB- | Biagenue OCHOBHBI-
METOJaMi  pa3pabOTKU | HOBHBIMU METO- | HBIMH ~METOAaMH | MU METOJaMH pas3pa-

QITOPUTMOB W TIPHHIIM-
MaMyd  HaIllMCaHUs TMpo-
rpaMM g oOecreueHus
paboThl U3MEPHUTENbHBIX
YCTPOMCTB €  MHKpPO-
KOHTPOJUICPHBIM ~ yTIPaB-
JCHUEM TIpU  pEIICHUHU
OTHENBHBIX 3a/1au Mpuoo-
poctpoenus.(I1IK-5B)

namMu  pazpaboT-
KH aJITOPUTMOB
U TPUHIUATIAMA
HaIMCaHUs TPO-
rpaMMm VIS
obecrieueHust
paboThl  THIIO-
BBIX MHKPOIIPO-
IIECCOPHBIX
YCTPOWCTB.

pa3paboTKu anro-
PUTMOB U TIPUH-
UIIaMy ~ Haruca-
HUS IPOrpaMm
JUIsl  00ecIieueHUs
paboThl TUIIOBBIX
HU3MEPHUTETBHBIX
YCTPOMCTB C MUK-
POKOHTpOJLIEp-
HBIM  YIIPaBJICHH-
€M TIpH pPEIICHUN
OTJICNBHBIX 3aJa4
MEIUITTHCKOTO
pudOpOCTpOe-
HUSL.

OOTKH aNrOPUTMOB U
NPUHIUTIAMH ~ HaIlu-
CaHHS TPOTPAMM ISt
oOecrnieueHus paboThI
COBPEMEHHBIX H3Me-
PHUTETBHBIX
YCTPOMCTB C MHUKPO-
KOHTPOJIIICPHBIM
VOpaBJICHHEM  TPHU
pEIIeHUH OTICITBHBIX
3aJa4  MeJMUIMHCKO-
ro  mpubdopoctpoe-
HUSL.




[TK-6 criocoO6HOCTHIO K
IMPOCKTUPOBAHUIO XU KOH-
CTPYUPOBAHUIO Y3JI0B, OJI0-
KOB, TPUOOPOB U CUCTEM C
MCTIOJIb30BAHNUEM CPEJICTB
KOMIIBIOTEPHOI'O IIPOCKTU-
pOBaHuA, IPOBCACHUEM
IMPOCKTHBIX PACUCTOB U
TEXHUKO-DKOHOMHNYCCKUM

000CHOBaHHEM
3HaHuE CTPYKTYphl U ap- | UmeTh npea- | 3HaHue CTPYK- | 3HaHHUE CTPYKTYpPHI U
XUTEKTYpbl ~ MEPCOHab- | CTABJICHHUE O | Typpl M  apXHu- | ApXUTEKTyphl  Iep-
Horo komnbloTepa (IIK- | ctpykrype u ap- | TEKTypsI nep- | COHANbHBIX KOMIIBIO-
63) XUTEKType IIep- | COHAJIBHBIX KOM- | TEPOB , HCIIOJIb3Ye-
COHAJIbHBIX MBIOTEPOB, UC- | MBIX JJI peIIeHUs
KOMITIBIOTEPOB, | MOJB3YEMBIX I | 3a/1a4 00paboTku
UCIOJIb3YEMbIX | pelIeHUs oT- | uHpopMaIU u
Ul ~ peIleHus | IeTbHBIX  3a/ady | ynpaBJeHHUs B IpH-
OTHENBHBIX 3a- | MPUOOPOCTpOEHHUS | OOPOCTPOCHUH
nad npuoo-
pPOCTPOCHHUS
YMenune aprymeHTHpO- | 3HaTh OCHOBHBIE | YMeTh pacnpene- | UMers mnpencrasie-
BAHHO BBIOMpATh paclpe- | IPUHLMIBI pac- | JATh GbyHKIUH | HU€ O BO3MOYKHOCTSIX
1enatb (YHKUUU MEXIY | IpeneiaeHus MEXIy MPO- | COBPEMEHHBIX MHK-
MPOrpaMMHBIMU M anma- | QyHKUUNA MeXay | [paMMHBIMU U | pPOKOHTPOJIJIEPHBIX
paTHBIMU CpEICTBAMH | IPOrPAMMHBIMU | anapaTHbIMU KOMIUIEKTOB JUIsl ap-
NP pEelIeHUH 3a/1ad Mpo- | M anmnapaTHbBIMU | CpeACTBaMHU C | TYMEHTHUPOBAHHOTO
EKTUPOBaHMs B MPUOOPO- | CPEACTBAMU IPH | YIETOM JOCTHXKE- | paclpeesieHus
ctpoennu (IIK-6VY) pelieHuy 3anad | Hus  3aJaHHOTO | QYHKIMI MEXKTY
MPOEKTUPOBA- KpUTEpHS IpH | IPOTPAMMHBIMU U
HUS B MEJU- | peUIEHUU  3aJay | anmnapaTHbIMU Cpej-
LIMHCKOM  TIpH- | IPOEKTUPOBAHUS | CTBAaMH
OOpOCTPOECHHUU | B MEAUIIMHCKOM
pruOOPOCTPOECHUN




Baanenune HaBBIKAMHA
MCIOJIb30BAHMUS po-
TpaMMHOM CpeJbl paspa-
OOTKM ¥ OTIAAKU IPO-
rpaMm IDE CODE
WARRIOR gna obGecne-
YeHus paboThl H3MEpH-
TEJIBHBIX YCTPOUCTB C
MUKPOKOHTPOJIJIEPHBIM

YIpaBJIEHUEM IIpH pelie-
HUU OTAENbHBIX 3a]ad
npubdopoctpoenus.(I1K-

6B)

Bnanenue
HaBBIKAMU
MIOJIb30BaHMS
MIPOrpaMMHOM
cpenbl IDE
CODE
WARRIOR g
obecrieueHust
paboThl MHUKpO-
KOHTPOJUIEPHBIX
YCTPOMCTB TpHU
penieHuun oT-
JENbHBIX 3a7a4
MEUITUHCKOT O
pudOpOCTpOe-
HUSL.

nuc-

Biranenue HaBbI-
KaMH  HCIIOJIB30-
BaHUS TIPOrpaMM-
Hoi cpenbl IDE
CODE
WARRIOR  gias
obOecrnieyeHus pa-
0OTBI THITOBBIX
U3MEPUTEITBHBIX
YCTPOMCTB C MHK-
POKOHTPOJLIIEP-
HBIM  yIpaBJICHU-
eM.

Biranenue naBpIkaMu
WCTOJIb30BAHUS TIPO-

IrPaMMHOM cpelbl
IDE CODE
WARRIOR I

oOecrnieyeHust paboThI
COBPEMEHHBIX H3Me-
PUTEIIBHBIX
YCTPOMCTB C MHUKPO-
KOHTPOJIICPHBIM
VOpaBJICHHEM  TPHU
pEIIeHUH OTICITBHBIX
3aJa4  MeJMUIMHCKO-
ro mpubdopoctpoe-
HUSL.




PA3JAEJI 2. COAEP KAHUE TUCIHHUIIVIMHBI MOAYJIA) U
TEXHOJIOI'UA EE OCBOEHUA.

2.1. CtpykTypa IMCHUILIMHBI (MOIYJIfl), €¢ TPYAO0EMKOCTh

Pacnpenenenue ¢poHmaa BpeMEHHU 10 BUIaM 3aHATHIMA

Buner yue6Hoi nes-
TEIBHOCTH, BKITFOYAS
CaMOCTOSITEIIBHYIO
paboTy CTYJICHTOB U Koutst ¢o @DopMBI U BUJ KOHTPOJIS
TPYIOEMKOCTH (B Ya- OCBOCHHS COCTABIISIOIINX
HaumenoBanue CTaBJISIO- N
CaX/WHTEPAKTHUBHBIC KOMITCTEHITHIT
paszela u TeMbI X KOM-
" Yachl) . (13 poHIa OTICHOYHBIX
8 TIeTSHITUI
S . CPEICTB)
AR AR
o| E| &] §| &
s| E§le| S| 3
Q 5) & o
Al =] E| =] 8
Pazoen 1. Opranmzanus NepcoOHAILHOTO KOMIIbIOTEpa @OC TK-1
Tema 1.1. Apxu- Texymumii onpoc
TEeKTypa Iepco-
yba HEPCOTl 14 | 22 12 | TIK-63
HAJIBHOTO  KOM-
BIOTEpa
Tema 1.2 Ilpo- Texymumii onpoc
€CCOpBI TIePCo-
HECCOPEY TEPLO™| 94 1 42 20 | TIK-6Y
HAIBHBIX  KOM-
MTEIOTEPOB
Tema 1.3. 3ammTa 0T4ETOB 10 JTabopa-
Yerpoiictsa, TOPHBIM paboTam
BXOJISAIIUE B CO-
S 32 | 42| 4/4 24 | TIK-6B
CTaB nepco-
HAJIBHOTO  KOM-
BIOTEpa

Pazoen 2. Muxpoxonmpoanep MC9S08QGS

@OC TK-2

Tema 2.1.00mas
XapaKTEePUCTH-
ka. Kapra nams-
TH MUKpPO-

KOHTpoJUIepa
MC9S08QGS

24

4/2 20

I1K-53
[IK-5Y

Texymuit onpoc

Tema

2.2 Ilepudepuit
HBbIE MOJyJIU
MUKPOKOHTPOJI-
nepa
MC9S08QG8

50

4/2 | 14/6 32

I1K-53
[IK-5B

3ammTa 0T4ETOB 10 JTabopa-
TOPHBIM paboTam

OK3aMeH

36

36

IIK-5
I1K-6

OOC ITA

HUTOI'O:

180

18/10 | 18/10 144




PA3JEJI 3. OBECIIEYEHHME JAUCIHUIIJIMHBI MOAYJIA).

3.1. YueOHO-MeTOANYECKOEe oOfecredyeHue JUCHUUIIINHBI(MOLYJISA).

3.1.1. OcHoBHas JuTEpaTypa:

1.Kanamuukos B.W. DnexkTpoHHKa 1 MUKPOIIPOLECCOPHAs TEXHUKA: YUCOHUK IS
ctynenToB By30B/B.1.Kanamnukos, C.B.Hedpenos; nox pen.I'.I".Paneesa.-
M.:Axagemns,2012.-368 c.

2.CaBun A.A. [ludpoBsie ycTpoiicTBa 1 MUKPOIIPOILIECCOPHI. [ DJIEKTPOHHBIN pe-
cypc] — OnekrpoH. naH. — M. : TYCVYP, 2012. — 12 c. — Pexum nocryna:
http://e.lanbook.com/book/10912

3.1.2. lonosiHUTEJIbHAA JIUTEpPATYypAa:

3. HoBoxunoB O.I1. OcHOBBI MUKpPOIIPOLIECCOPHON TEXHUKHU: yueO.mocodue B 2-X
1./O.I1.HoBoxkxunoB. — M.:PaguoCodr T.1.- 2011

4. HoBoxuiioB O.I1. OCHOBBI MUKPOIPOLIECCOPHOM TEXHUKHU: yueO.mocodue B 2-X
1./O.I1.HoBoxkunos. — M.:PaguoCodr T.2.- 2011

5. CxeMOTeXHUKA 3JEKTPOHHBIX cUCcTeM. MUKpPOIpOIeccopbl 1 MUKPOKOHTPOJLIIE-
pel:  Yue6-uuk/B.W.boiiko, A.H.I'ypxuii, B.f. XKyiikoB u ap.-CII6.:bXB-
[TerepOypr, 2004.-464

3.1.3. MeTtoanyeckas JIUTEPATYPAa K BbINOJHEHHI0 NMPAKTHYECKUX W/ HMJIM Jia-
OopaTopHbBIX pador:

6. IIpaktkym 1o Kypcy «OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKMUY . DINEKTPOHHBIN
BapuaHT [locooue HCSOS Elvis I v/7/01, 2009. Kad. ITMIC

7.J1abopaTopHBI MPaKTUKYM MO M3y4deHUIo nepudepuitnpix moaynern MK. Dnek-
TponHbii BapuaHT [loco6ue HCSO08 Elvis 11 v/7/01, 2009. Kad. ITMUC

3.2. UudopmanuoHHoe obecnevyeHne TUCHUIINHBI (MOTYJIs1)

3.2.1. OcHoBHOe uHpOpPMAILIMOHHOE OOecneYeHne.

1. Cemenona E.I1. Mukponpo1eccopHbl€ BEIYUCIUTEIbHBIE CUCTEMBI [ DJIEKTPOH-
HBIN pecypc]: Kype JUCTaHIl. 00yUeHHS 10 HAIPaBJICHUIO TTOATOTOBKH MarucTpOB
12.04.01 «IIpubopoctpoenne» ®I'OC 3+/ KHUTY-KAU, Kazans, 2015. — JocTyn
110 jJoruny u naposto. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view
&content id= 152114 1&course 1d= 11094 1

3.3. KaapoBoe obecnieuenme.

3.3.1. ba3zoBoe o0pa3oBaHue.

TpebGoBanus k 06pa3zo0BaHUIO:

*BbICIIIEE 00pA30BaHUE B 00JIACTH 3JIEKTPOHHOTO MPUOOPOCTPOECHUS U BHIYUCIIU -
TEJIbHON TEeXHUKH, HAJIUMYKME YYECHOW CTENEeHHU W/WUJIN YUYCHOTr0 3BaHUs B YKa3aHHOU
00J1acTH; HAIMYKE 3aKJIFOYSHUS SKCTIEPTHON KOMUCCHHU O COOTBETCTBUU KBaTU(DHU-
KaIlluu TpernoaaBaTesis NpoduiTio MpernojaBaeMoi JUCIUTLIAHEI.
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1 1 01.02.2019 | VsMeHeHne HAUMEHOBAHHS yYPEIUTEIIS
YHHBEpCHTETA. B COOTBETCTBUH C yTBEpX K IEHHEM
ycraBa ¢enepaabHOro rocy1apcTBeHHOTO
610/KETHOr0 00pa30BaTENILHOTO YUPEKACHU
BhICIIIET0 0Opa3oBanus «KazaHckuit HALIMOHAIBHBIH ‘—G/V
HCCIIEN0BATEeNIbCKUN TEXHUYECKUA YHUBEPCHTET
um. A.H. Tynonesa-KAW» B HoBoO# penakumu
(ITpukaz Ne1042 ot 26.11.2018) HaumeHOBaHuMe
«MunucTepcTBO 00pa3oBaHus U Hayku Poccuiickoi
®deneparmy yUTaTh KaKk « MUHUCTEPCTBO HAYKH H
BhIciero obpa3osanus Poccuiickoit ®eneparmy.
2 1 01.09.2020 [H3menenne HanMeHOBaHHS Kadempbl.

B coorBerctBuH ¢ IIpuka3zom pexropa Ne0889-0 ot
10.08.2020 naummeHoBaHHUe «kadenpa NpUOOPOB
MHGOPMALIOHHO-U3MEPUTEIIBHBIX CHCTEM» B HOBOM
PelaKIIUK YMTATh KaK «Kadeapa 37IeKTPOHHOTO
MPHOOPOCTPOCHHS H MECHEKMEHTA Ka4eCTBay.
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