MUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®D
denepajibHOE TOCYIAPCTBEHHOE 0I0I2KeTHOE 00pa3oBaTe/IbHOE yUpesKIeHne BbICIIero 00pa3oBaHus

«TOMCKMI TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 1 PAJJMOSJIEKTPOHUKW»

(TYCVYP)
YTBEPXIAIO
ITpopexrop no yueOHOI paboTe
II. E. Tposu
«_» 20 r

PABOYASI ITIPOI PAMMA YUYEBHOM JUCLUITJIMHEI
MukponpoueccopHbie YCTpoicTBa

VYpoBeHb 00pa3oBaHus: Bbiclee 00pa3oBaHue - 0akajlaBpuaT

Hanpasnenue noarorosku (cnenuanbHocTsh): 11.03.03 KoncTpynpoBanue u TeXHOJIOTHS 31eKTPOHHBIX
CpeacTB

Hanpasnennocts (npo¢mip): IlpoekTHpoBaHMe M TEXHOJIOTMSA 3JIEKTPOHHO-BHIYUCIUTETbHBIX
CpeacTB

®opma oOyueHHs: OUHAA

@axynpreT: PK®, PagnokoHcTpyKTOpCKHUii hakyJIbTeT

Kadenpa: KYJIP, Kadeapa koHcTpyupoBaHHs Y3/10B U AeTaJiell paio31eKTPOHHOM annapaTypsbl
Kypc: 4

Cemectp: 7

YueOusIii maH Habopa 2016 roxa

Pacnipenenenue pabouero BpeMeHu

Ne Buner yae6HOM nesTeNnbHOCTH 7 cemecTp Bcero EnnHuner
1 Jlexuun 36 36 4acoB
2 JlaboparopHbie pabOTHI 54 54 4acoB
3 Bcero aynuTopHbIX 3aHATHI 90 90 4acoB
4 CamocrosTtenbHas paboTa 54 54 4acoB
5 Bcero (6e3 sk3ameHa) 144 144 4acoB
6 [ToaroroBka u craua sK3amMeHa 36 36 4acoB
7 OO01mast TpyI0eMKOCTh 180 180 4acoB
5.0 5.0 3.E

Ok3ameH: 7 ceMecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JIUCT COITIACOBAHUI
Pabouass mporpamma cocTaBieHa C YydeToM TpeOoBaHMU (enepaabHOro TroCylapCTBEHHOIO
oOpa3oBarenbHOro cranaapra Bbiciiero obOpasoBanus (PI'OC BO) mo HampaBieHUIO TOJATOTOBKH
(cnenmansHOCcTH) 11.03.03 KoHCTpyHpOoBaHME M TEXHOJIOTHSI ANEKTPOHHBIX CPENCTB, YTBEPXKAECHHOIO 12
HOos10ps 2015 rona, paccMoTpeHa U yTBEpIKICHA Ha 3aceJaHuU Kaenpsl « _ » 20 ropa,
poTOKOJI Ne

Pazpabotunku:
Houent xad. KY/IP A. A. bomOu3oB
3aB. xkad. KYIIP A. T'. Jlomunos

3aBenyromuii obecnieunBaromeit kad.
KVJP A. T Jlomunos

Pabouast mporpamMma cornacoBatna ¢ GpaxKyabTeToM, NPOPUINPYIOIIEeH 1 BIITycKaroel kadeapamu
HaIpaBJIeHUs OATOTOBKYU (CHELHUAIbHOCTH).

Hexan PK® J. B. O3epkun

3aBeyIONIHiA BBITyCKatoImen Kad.

KV]P A. T. Jlomunos
DKcrnepr:

Houent xad. KY/IP C. A. Aprtuies
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1. lenn 1 3a7a4i U CHUILIHHBI

1.1. lean AUCHUILIHHBI
ObecnieueHre HEOOXOIUMOIO YpPOBHSI KOMIIETEHLMH CTYICHTOB-0AaKaJaBPOB CHEIMAIHHOCTH
11.03.03 — «KoHcTpyHpOBaHHE U TEXHOJOTHS SIEKTPOHHBIX CPEACTB» B 00JACTH MMKPOIPOLECCOPHOM
TEXHUKH, TOCIJIEAOBATEILHOCTY U METOJIaM IPOEKTUPOBAHMUS MHUKPOIIPOLIECCOPHBIX CHCTEM, a TaK Ke
npUOOpeTeHUE CTYICHTAMH MPAKTUYECKUX HABBIKOB IO MPOEKTUPOBAHUIO MPOrPAMMHOIO U allaparHOro
o0ecre4eHns: MUKPOIIPOIIECCOPHBIX YCTPOMUCTB.

1.2. 3agauy AMCHUNJINHBI

— Ilomydyenue 3HaHMII O COBPEMEHHOM COCTOSIHUM YPOBHS W HamlpaBIIEHUM pa3BUTHUS
BBIYUCIUTEIBHON TEXHUKU U TPOTPAMMHBIX CPEJICTB;

—  3HAKOMCTBO C OOIIEH CTPYKTYPOU M apXUTEKTYpOIl IMIMPOKO U3BECTHBIX MUKPOTIPOIIECCOPOB U
MuKpo-OBM;

— TIOTYYEeHHE HaBBIKOB IO BHIOOPY MHCTPYMEHTAIBHBIX CPEICTB JUIsl OpraHU3aIluU MPOIECCOB
MPOEKTUPOBAHUS YCTPOUCTB C MUKPOIIPOLIECCOPHBIM YIIPABIECHUEM;

—  OCBOEHHE 0a30BBIX MPUEMOB MPOTPAMMHPOBAHHS MUKPOTIPOIIECCOPHBIX YCTPOUCTB.

2. Mecro qucuuminnsl B cTpykrype OITIOII

Jucuumunna «Mukponpoueccopusie  ycrpoiictBa» (b1.B.O/.10) otHOcuTcs Kk Onoky 1
(BapuaTuBHAas 4acTh).

[IpeamecTByOIIMMH  JUCUUIUIMHAMH, (OPMUPYIOIIMMHU  HayalbHbIe 3HAHUS, SBISIOTCS
crenyromue aucumuHel: Mapopmarnka, CxeMo- U CHCTEMOTEXHUKA 3JIEKTPOHHBIX CPEJICTB.

[TocnenyromumMu JUCUUIUIMHAME SIBJISIOTCSA: 3allliTa BBIMTYCKHON KBalIM(PUKAITMOHHON pPabOTHI,
BKJIIOYAsl MOATOTOBKY K IpOLIEAYpe 3alluThl M Ipoueaypy 3amutel, IloaroroBka k ciade u crpauda
rOCyIapCTBEHHOTO dK3aMeHa, IpenumniaoMHas npakTuka.

3. TpeGoBaHus K pe3yJbTaTaM 0CBOCHUS TUCHHUIJIMHBI

[Tponecc u3yueHust TUCUMILIMHBI HAPaBJIeH Ha (POPMUPOBAHHE CIEAYIOINX KOMITETECHIIUA:

— OIIK-7 cnocoOHOCTBIO YUUTHIBATh COBPEMEHHBIE TEHICHLMU PA3BUTUS SJIEKTPOHUKH,
U3MEPUTENIBHOM W BBIYMCIMTEIBHOM  TEXHUKM, HMH(OPMAIIMOHHBIX  TEXHOJOTMH B  CBOEH
npodeccHoHANBHON AEITeTLHOCTH;

B pesynbrare u3ydeHus IMCHUIUIMHBI CTYIEHT JOJKEH:

— 3HATh CTPYKTYpPY MHUKPOIIPOLIECCOPa/MUKPOKOHTPOIIEPA; AIIEMEHTHYIO 6azy
MHUKPONPOLIECCOPOB U MUKPOKOHTPOJJIEPOB.

— yYMeThb IPOEKTHPOBAaTh YCTPOWCTBA C MHUKPOIIPOLIECCOPHBIM YIIPABICHUEM; HCIIOJIb30BaTh
COBPEMEHHBIE MHCTPYMEHTAJIbHBIE U OTJIAJOYHbIC CPEACTBA Pa3pabOTKU MPOTPAMMHBIX MPOIAYKTOB IS
MUKPOITPOIIECCOPa/MUKPOKOHTPOJIIEPA; CO3/1aBaTh IIPOrpaMMHOE oOecrieueHue PIE:
MUKPOIPOIIECCOPa/MUKPOKOHTPOILIEPA.

—  BJaJeTh METOJIUKOI BbIOOpa 2eMEHTHOM 06a3bl ISl MPOEKTUPOBAHMUS IEKTPOHHBIX CPEICTB
C  MHUKpPOIPOIIECCOPHBIM  YyNpPaBJICHHWEM; HABBIKAMH IPOCKTHPOBAHUS  yCTPOWCTB Ha  0Oase
MHUKPOIIPOIIECCOPOB.

4. O0bemM AUCIMIIMHBI M BUABI Y4eOHOI1 padoThI
OOmast TpyZIOEMKOCTh IUCIHIUIMHBI cocTaBiseT 5.0 3a4eTHBIX €AWHUIBI U TPEACTABICHA B
tabmuue 4.1.
Tabnuma 4.1 — TpyroeMKoCTh AUCITUILTUHBI

Buner yae6HOI nesTeNnbHOCTH Bcero gacos CemecTpsl

7 cemectp
AynuTopHBbI€ 3aHATHSI (BCETO) 90 90
Jlexuun 36 36
JlaGopatopHbie pabOThI 54 54
CamocrosrtensHas padoTa (BCero) 54 54
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OdopmiieHre 0TYETOB 110 JIAOOPATOPHBIM padoTam 35 35
[TpopaboTka JIEKIIMOHHOTO MaTepuana 19 19
Bcero (6e3 ax3ameHa) 144 144
IToaroroBka u cmada dK3aMeHa 36 36
OO01mast TpyI0eMKOCTh 4 180 180
3aueTHble Eaunauibt 5.0 5.0
5. Coneprxxanue QM CUMIITHHBI
5.1. Pa3neJibl AUCHUILIMHBI M BUAbI 3aHATHI
Paznenbl AMCIUIIITUHBL U BUABI 3aHATUH MPUBEICHBI B Tabmuie 5.1.
Tabmuma 5.1 — Pasgensl fUCIUILIMHEBL U BUbLI 3aHSITHI
Bcero
Camocr
JlaGopar 4acoB
OSITEIbH ®opMupyeMsble
HasBanus pasznenoB IUCHUILINHBL Jlexuyu | opHbIe (Ge3
ast KOMITETEHLIUU
paboThI JK3aMeH
pabora
7 cemectp
1 BBeneHue B MUKpONIPOLIECCOPHBIE 4 0 1 OIIK-7
YCTPOWCTBA.
2 Knaccudukarus 1 Ha3HaueHHE 10 0 2 OIIK-7
MHUKPONPOILIECCOPHBIX YCTPONUCTB
3 UHCcTpyMeHTalbHBIE CPEICTBA pa3padoTKu 22 54 45 121 | OIIK-7
IIPOrpaMM Ul MUKpOIIpolieccopa
STM32F429, ocHOBBI SI3BIKOB acceMOep,
0COOEHHOCTH MPOTPAMMHUPOBAHHUS HA SI3BIKE
C,C++.
4 O030p MPOIIECCOPHOTO Psiia OCHOBHBIX 0 0 6 OIIK-7
IIPOU3BOUTENEN MUKPOIIPOLIECCOPHBIX
YCTPOMUCTB.
Hroro 3a cemecTp 36 54 54 144
Htoro 36 54 54 144
5.2. Coaep:xkanne pa3aejioB IMCHUIIIHHBI (110 JEKIIUAM)
Copeprxkanue pa3ieioB TUCIUIUIHAH (TIO JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabnuna 5.2 - Copeprkanue pa3iesaoB TUCIUIUINH (TI0 JCKITUSIM)
®opmupye
Tpynoe MBbIE
CopneprxaHue pa3ienoB TUCLUILUIMHEI 110
HasBanus pasznenos MKOCTb,
TEKIUSM
q KOMIIETEHI]
17071
7 cemecTp
1 BBenenue B MUKpOIIpolLiECCOpPHBIE | BBeieHHE B MUKpPOTIPOLIECCOPHBIE 4 OIIK-7
YCTPOWCTBA. ycrpoiicTBa. OCHOBHBIE IOHSTHS.
Hctopus passutus. Crpykrypa.
Hroro 4
2 Knaccudukarus 1 Ha3HaueHHE Knaccudpukanus n 10 | OIIK-7
MHUKPONPOLIECCOPHBIX YCTPONCTB Ha3HaYCHHE/TIPUMEHEHHE
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MHUKPOIPOIIECCOPHBIX YCTPOICTB.
OcHOBHBIE IPOU3BOAUTEIN U
cnenuanuzanuu. O030p apXUTEKTYp
CISC, RISC, MISC.

HUtoro

10

3 HCcTpyMEHTANIBHBIE CPEACTBA
pa3paboTKu MporpaMM st
Mukpomnpoieccopa STM32F429,
OCHOBEI SI3BIKOB accemornep,
0COOEHHOCTH MPOTPaAMMHUPOBAHMS HA
sa3e1ke C,CH++.

ApXUTEKTypa MUKPOKOHTPOJLIEPA 22
STM32F429. [IporpammHoe
obecrieueHue ai1st pazpabotku. OCHOBBI
IpOrpaMMHPOBaHUS Ha acceMmOIepe.
HaGop komaH/1 MUKPOKOHTpOJUIEpa
STM32F429. ITopTsl BBOAA/BBIBOAA
MuKpokoHTposuiepa STM32F429.
Taiimepsl MUKPOKOHTpOJLIEpPA
STM32F429. DSP-uncrpykiuu. Padora ¢
rpaduuecKkuM aucruieeM. AHaJIoro-
udpoBoe u nudppo-aHaTIOroBoe
npeoOpa3oBaHUe CUTHAJIOB

OIIK-7

HUroro

22

Hroro 3a cemecTp

36

5.3. Pa3neJibl AUCHUIIMHBI M MEKTUCHUILINHAPHBIE CBS3M ¢ 00eCeYuBAIIUMH (MPeablTyIIIMMHU)

U o0ecrieynBaeMbIMU (MOCJIEAYIONMMHU) TUCHUNIMHAMUA

Paznenbl MTUCIUTUIMHBI U MEXAUCHUIUTMHAPHBIC CBSI3U C 00SCTICUYMBAIOIIMME (TIPEABIIYIITIMHI) U

obecrneurnBaeMbIMU (10 CIETYIOMIUMHI ) JUCIUTITUHAMH MPEICTABICHBI B TabnwuIe 5.3.
Tabnuma 5.3 - Pa3nensl AUCHUTIIIMHB M MEKTUCITUILTHHAPHBIE CBSI3U

HauMeHoBanue JUCHUIIIINH

Ne pa3nenoB 1aHHOM NUCUUILIAHBL, JUIsI KOTOPBIX
HE0OX0IMMO M3ydeHUe 00eCIIeUnBAIONIUX U
o0ecreynBaeMbIX TUCHUATUINH

1 2 3 4
[IpeniecTByromye TUCHUTLITAHB

1 Undpopmaruka +
2 CXeMoO- ¥ CUCTEMOTEXHUKA IEKTPOHHBIX

Cxemo- U cucTemMoTe ANIEKTPO . . . .
CPEICTB

[Tocnenyromue AMCUUTUIAHBI

1 3ammra BEIMYCKHON KBaTU(UKAITMOHHON
paboThI, BKITFOYAS MMOJATOTOBKY K IPOIEAYpe + + + +
3aIUTHI U IPOIENYPY 3AIIUTHI
2 IloaroToBka K caue M caya rocyaapCTBEHHOTO . . . .
JK3aMeHa
3 IlpenaumniioMHas mpakTUka + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHIM I, (POPMUPYEMBIX IPH U3YYECHUHU AUCHMILIMHBI, 1 BUAOB 3aHATHI
CooTBercTBHE KOMIETEHLUH, (GOPMUPYEMBIX IMPH HM3YUYEHUH IUCLUUIUIMHBI, U BUIOB 3aHATUI

IpeacTaBiIeHo B Tabnuie 5.4

Tabnmuma 5.4 — CooTBercTBHE KOMIIETCHIMH W BHUAOB 3aHATUH, (OPMHUpPYEMBIX IpU H3YUYECHUH
JUCLUILINHEI
Bune! 3anstuit
KomMmnereniu
u JlaGoparopusie | CamocTrosTenbHA DopMEI KOHTPOJIA
Jlexuun
paboThI g pabora
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OIIK-7 +

)

Ox3aMeH, 3amuTa otyera, OTUeT
no nabopaTtopHoi pabore

6. UnTepakTBHBIE MeTOAbI U GOPMBI OPraHu3anum 00y4eHust
He npenycmorpeno PYII

7. JlabopaTopHbIe padoThI
HaumeHnoBaHue 1abopaTopHbIX padoT nmpuBeneHo B Tabnuue 7.1.
Tabnuma 7. 1 — HaumenoBanue 1a0b0paTopHbIX paboT

®opmupye
Tpynoe MBbIE
HazBanus paznenos HaunmeHnoBaHue 1a00paTOpHBIX padOT | MKOCTb,
q KOMIIETEHIT
uu
7 cemectp
3 HCTpyMEHTAJIBHBIE CPEACTBA ACCEMBIJIEP U ARM. CO3JAHUE 6 OIIK-7
pa3paboTKu mporpamMM st BA30BOI'O ITPOEKTA
Mukpomnpoieccopa STM32F429, ACCEMBEJIEP. JIMHEITHOE 8
OCHOBBI A3BIKOB accembiep, [IPOTPAMMUPOBAHME. TIOPTHI
0COOEHHOCTH TIPOrPAMMHUPOBAHUS Ha BBOJIA-BBIBOJIA '
sa3e1ke C,CH++.
ACCEMBJIEP. BETBJIEHUA U 8
LIUKJIBIL. IIOPTHI BBOZA-BBIBOJIA
ACCEMBJIEP. BHEITHUE 8
[MTPEPBIBAHU A
CoIDE. TAUMEPBI 8
ColIDE. PABOTA C 5KPAHOM 8
ColIDE. AHAJIOI'O-LIM®POBOE 1 8
[MUDPO-AHAJIOI'OBOE
I[TPEOBPA3OBAHUME
Htoro 54
Htoro 3a cemectp 54

8. IIpakTHyeckue 3aHATHS (CEMUHAPBHI)
He npenycmorpeno PYII

9. CamocrosiTeibHast padora
Bunpsl camocTosiTenbHON paboThl, TPYAOEMKOCTh M (POPMHUPYEMble KOMIETEHIIMHU TPEICTABICHBI B

tabmume 9.1.
Tabmuma 9.1 - Bunsl camocTosTensHON paboThl, TPYI0EMKOCTh U (DOPMUPYEMbIe KOMITETEHITUI
dopmu
Tpymo PMHUDY
. eMble
Buzpl caMoCTOSATENBHONW | @MKOCT
HasBanus pasznenos DopMBbl KOHTPOJIS
paboThI b,
o | KommereH
117041
7 cemectp
1 BBenenue B [TpopaboTka JIEKIIMOHHOTO 1 OIIK-7 OK3ameH
MHUKPOIPOIIECCOPHBIE Mmarepuaia
YCTPOWCTBA. Hrtoro
2 Knaccudukamus u [TpopaboTka JIEKIIMOHHOTO 2 |OIIK-7 OK3ameH
Ha3HAYCHUE Marepuaia
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MHKPOIIPOLIECCOPHBIX Hroro 2
YCTPOMCTB
3 NHCcTpyMEHTANIbHBIE [TpopaboTka JIEKIIMOHHOTO 10 | OIIK-7 OK3ameH
cpencTBa pa3paboTKu Mmarepuaia
TIpOTpaMM JUTA OdopmiieHre 0TYETOB T10 35
MUKpOLIpoLeccopa nabopaTropHbIM paboTam
STM32F429, ocHoBbI PATOPHRIM P
S3BIKOB accemonep, Hroro 45
0COOEHHOCTH
POrpaMMHUPOBAHUS HA
sa3e1ke C,CH++.
4 O0630p mpoueccopHoro | [IpopaboTka JTEKIIMOHHOTO 6 |OIIK-7 DKk3ameH
psizia OCHOBHBIX Mmarepuaia
MIPOU3BOIUTENICH Virtoro 6
MHUKPOIPOIIECCOPHBIX
YCTPOMUCTB.
Htoro 3a cemectp 54

[ToaroroBka u cnaya 36 DK3aMeH

9K3aMEHa
Uroro 90

10. KypcoBas padora (mpoekr)
He npenycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa JIsl OLEHKH YCIIeBAeMOCTH CTYICHTOB

Tabmuna 11.1 — bannpHbIe OLIEHKH TSI 2TIEMEHTOB KOHTPOJIS

11.1. BanabHble OLIEHKH /ISl 3JIEMEHTOB KOHTPOJIA

. . MakcuMmalbHbIN
o MakcuMmalbHbIN MakcuMmalbHbIN
DneMeHTHI yueOHOU Oain 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | Gayun 3a mepuon
NEATEIIbHOCTH mexnay 2KT u na CEMECTP
Hauana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amura oTueTa 10 15 10 35
Otuer o nmabopaTopHOi 10 15 10 35
pabote
Htoro makcumym 3a 20 30 20 70
epuoa
OK3aMeH 30
Hapacraromum nrorom 20 50 70 100
11.2. Ilepecyer 6a/1JI0B B OLICHKH 32 KOHTPOJIbHBbIE TOYKH
[TepecueT 0anoB B OI[EHKH 32 KOHTPOJIbHBIE TOUKHU IMpecTaBieH B Tabnuue 11.2.
Tabmuma 11. 2 — Ilepecuer 6aJIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH
bamibl Ha 1aTy KOHTPOJIBHOW TOUKH Orenka
> 90% oT MakcuMalIbHON cyMMBbI O6aoB Ha aaty KT 5
Ot 70% no 89% ot MakcumanbHOU cyMMbI OansioB Ha aaty KT 4
Ot 60% 1o 69% oT MakcumanbHOU cyMMbI OanioB Ha aaty KT 3
< 60% oT MakcuMalbHOM cymMMBbI 6ayutoB Ha gaty KT 2
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11.3. Ilepecyer cyMMBbI 02/1710B B TPAAHIUOHHYIO M MEKIYHAPOIHYIO OLIEHKY
[lepecuer cymmbl OaIOB B TPAIUIIMOHHYIO M MEXKIYHAPOIAHYIO OLEHKY MpEACTaBIEH B TalIuIe
11.3.

Tabmuma 11. 3 — Ilepecuet cymMmMBbl 6aJUIOB B TPAAULIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY

HroroBast cymma 0anos,

Onenka (I'OC) YUUTBHIBAET YCIIEIIHO CIaHHBIN Onenka (ECTS)

9K3aMEH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (oTr4HO)
85 -89 B (ouensb xopoiiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xopor10)
70-74 D (ynoBneTBOpUTEIBHO)
65 - 69

3 (YyAOBIIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HoCpercTaeio)
2 (seynosneTBOpUTEILHO) (He Hwxe 60 Gaios F (HeynoBieTBOpUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYeCKOE U MH(OPMAIITMOHHOE O0ecreyeHrue TUCIHIINHbI

12.1. OcHoBHas IUTEpaTypa

1. MukponpoIieccopHbie YCTPOUCTBa U CHCTeMBI: YueOHoe mocobue / Pycanos B. B., llleBenes
M. 10O. - 2012. 184 c. [DnekrpoHHbIid pecype]| - Pexum moctyma: https://edu.tusur.ru/publications/867,
nara obpamenus: 02.06.2017.

2.  Mukpomnporeccopable CUCTeMBl: ydeOHoe mnocobue s By3oB / B. . XaproB.— M.:
Axanemus, 2010. — 352 c. (manuune B 6ubnmoreke TYCVYP - 16 3k3.)

3. OCHOBBI MHUKpPOIPOILECCOPHON TexHHKH: ydeOHoe mocobue / FO. B. Hosukos, II. K.
Cropo6oraroB.— M.: BUHOM, 2012.— 358 c. (mamuuue B 6ubmotexke TYCYP - 10 3k3.)

4. MHuUKpOIPOLIECCOPHBIE YCTPOMCTBA M CUCTEMBI: yuebHoe mocodue / A. B. IllapamnoB.— Tomck:
TMIIJIO, 2008. — 152 c. (Haymuue B oudmuoreke TYCVYP - 22 3Kk3.)

12.2. lonoiHUTEILHAS IUTEPaTypa

1.  MuxkponpoiieccopHbsle cucTeMsl: YuebHoe nocodue s By3oB / E. K. Anekcanapos [u ap.];
pen. 1. B. ITy3ankoB.— CII6.: [Tomurexnuka, 2002.— 934 c. (Hanuuue B 6unbnuotexke TYCYP - 8 7k3.)

2. IlaBnorckas, T. A. C/C++. IlporpammupoBaHue Ha s3bIKe BbICOKOTO ypoBHsA [Tekcrt] :
y4eOHUK a1 MaructpoB u 6akanaBpoB / T. A. IlaBnosckas. - CII0. : [IUTEP, 2014. - 461, [3] ¢ : un. -
(Yuebnuk st By3oB) (CraHmapT TpeThero mokoieHus). - bubmuorp.: c. 383. - And. ykasz.: c. 450.
(manmmaue B Oubmuoreke TYCVYP - 2 3k3.)

3. Kocriok, 0. JI. OcHoBbl anroputmmszanuu: ydebnoe nocobue / 0. JI. Koctiok; Tomckuit
TOCYIapCTBEHHBI  yHHUBEPCHTET  CHCTEM  YOpaBICHHS W paauodieKTpoHukd,  Kadenpa
aBTOMATU3UPOBAHHBIX CUCTEM yrpaBieHus.— Tomck: [0. u.], 1999.— 122. (manuuue B 6ubnuorexke TYCYP
- 12 5k3.)

12.3 Y4yeOHO-MeTOANYECKHE MOCO0OU

12.3.1. O6s3aTesibHBIC y4eOHO-MeTOoANYEeCKHEe MOCoOH s

1. Meroauueckoe mocobue MO  MPOrpPaMMHUPOBAHUIO  MHUKPOKOHTPOJUIEPOB:  Y4eOHO-
MeToanyeckoe nocodue / Mykame A. M., [lyroBkun A. B., I'ybapesa P. B., Copokuna E. C., boituenko
A. B. - 2015. 45 c. [QnekrponHslii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/5896, nata
obpamenus: 02.06.2017.

2. Meromuueckoe TMocoOMe TO MPOrpaMMHUpOBaHHI0 MHKpokoHTpoiiepoB  AO  «IIKK
Munannpy»: YaebHo-Metoanaeckoe nocooue / [Tyropkun A. B., Kyan U. A., Axmeros H. K., boituenko
A. B. - 2016. 70 c. [Qnekrponnslii pecypc] - Pexxum nmoctyna: https://edu.tusur.ru/publications/6550, nata
obpamenus: 02.06.2017.

3. TIIporpammupoBanue u omiagka C/C++ npunoxeHuid st MUKpoKoHTpoiiepoB ARM [Tekcr]:
nHayunoe mzganue / 0. C. Marna. - M. : JIMK Ilpecc, 2012. - 168 c. : un. - ISBN 978-5-94074-745-1.
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(mamumune B 6ubmuoreke TYCVYP - 11 3k3.)

4. MuKpomnpoieccopHas TEXHUKAa B MEXaTPOHUKE U poOOTOTeXHHKe: MeToauueckue yKa3aHHs
0 TIPOBEACHUIO JT1abopaTopHbIX padot / Hectepenko I1. I - 2014. 11 c. [DnekTpoHHBIH pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/3915, nara obpamenus: 02.06.2017.

5. Accembnep mis ARM. Co3zmanume 06a30Boro mpoekra: Meroandyeckue YKa3zaHUs K
BBITIOJIHEHUIO MPAKTHUYECKUX 3aHATHH M camocTosATeNbHONW padoTel / bomOm3oB A. A., Jlommmnos A. I. -
2017. 9 c. [DOnexrpoHHslii pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/6714, nara
obpamenus: 02.06.2017.

6. Accemb6nep. JIuneitHoe nporpammupoBanue. [lopTel BBoga-BbiBoAa: MeTouuecKrue yKa3aHus
K BBITIOJIHEHUIO JTA0OPATOPHOM M caMoCTOsITeNbHOM paboTsl / bom6u3oB A. A., Jlomunos A. I - 2017. 8
c. [Dnekrponnsiii pecype]| - Pexxum nocrtyma: https://edu.tusur.ru/publications/6985, mata oOpamieHus:
02.06.2017.

7. Accembnep. BerBnenust u uukibsl: MeTonndeckue yKkazaHHUs K BBHITIOJHEHHUIO JTa00OpaTOpHOM U
camocTosTeNbHOM paboTsl / bomOu3oB A. A., Tpenkans E. U. - 2017. 12 c. [DnexTpoHHBIH pecypc] -
Pexxum nocryna: https://edu.tusur.ru/publications/6986, nara oopamenus: 02.06.2017.

8. AccembOnep. Buemnue npepbiBanus: MeTouueckre yKa3aHus K BBITIOTHEHUIO JTa00paTOpHOM
U camocTosaTenbHOU paboTsl / bomOu3oB A. A., Tpenkans E. U. - 2017. 8 c. [DnekTpoHHBIH pecypc] -
Pexxum nocryna: https://edu.tusur.ru/publications/6987, nara oopamenus: 02.06.2017.

9. ColDE. Taiimepsl: MeToandyeckie YyKa3aHHsl K  BBIIOJHEHHIO JIaDOpaTopHOH U
camocTosTeNbHON paboTsl / bomOu3oB A. A., Tpenkans E. . - 2017. 15 c. [DnekTpoHHBIH pecype] -
Pexxum noctyna: https://edu.tusur.ru/publications/6988, nara oopamenus: 02.06.2017.

10. ColDE. Paborta ¢ skpaHom: Meronuueckue yka3aHUs K BBIMOJIHEHHIO Ja0OpaTopHOW H
camocTosiTeNbHON paboTel / bomOm3oB A. A., Tpenkans E. U. - 2017. 9 c. [DOnexrponHsit pecype] -
Pexxum nocryna: https://edu.tusur.ru/publications/6989, nara oopamenus: 02.06.2017.

12.3.2 Y4eOHO-MeTOAMYECKHE TOCOOHS VIS JINL ¢ OTPAHNYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4ebHO-MeTOMUECKUEe MaTepruaibl s CaMOCTOATENIbHOW U ayIUTOPHON paboThl 00ydaronIuXCs
U3 YKCJIa MHBAJIHMIOB MPEJOCTABISAIOTCA B (popMax, aganTUPOBAHHBIX K OIPAaHMUYCHHSIM UX 3/710POBbS U
BOCHPUATHS UH(POPMALIUH.

J1s Iun ¢ HapyLIeHUsIMHM 3peHM:

- B (hopMe 2NEKTPOHHOTO JIOKYMEHTA;

- B [IEUaTHOM (popMe yBEIMUEHHBIM HIPUPTOM.

JLns Iuu ¢ HapyLIeHUsIMM cJIyXa:

- B (hopMe 2NEKTPOHHOTO JTIOKYMEHTA;

- B revatHoi popme.

J1s1 M1 ¢ HapyLIeHUsIMM ONIOPHO-ABUIaTe/ILHOIO anmnapara:

- B (hopMe 2NEKTPOHHOTO JTI0KYMEHTA;

- B revatHoi popme.

12.4. ba3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE, IONCKOBBIE CHCTEMbI U Tpedyemoe
NporpaMMHoe odecreyeHne

Psi1 MUKPOKOHTpOIIIIEpOB/MHUKpOTIpOLIecCOpPOB (hupMbl atmel
http://www.atmel.com/products/microcontrollers/default.aspx
Psi1 MUKPOKOHTpOIIIIEpOB/MHUKpOTIpOLieccopoB (upMbl microchip
http://www.microchip.com/design-centers/32-bit
Psin MmukpokoHTpoiepos/MukpotnpoueccopoB pupmel STMicroelectronics
http://www.st.com/en/microcontrollers.html
Psi1 MUKPOKOHTpOJIIIEpOB/MUKPOTIPOLIECCOpOB (hupMbl Mumanap

8. http://milandr.ru/index.php?mact=Products,cntnt01,default,0&cntnt0 1 hierarchyid=6&cntnt01r
eturnid=67

9. Psan DSP Analog Devices

10. http://www.analog.com/ru/products/processors-dsp.html

11. Pax DSP ¢upmsr Texas instruments

12. http://www.ti.com/Isds/ti/dsp/embedded processor.page

13. Pax FPGA ¢upmer Altera

Nk v =
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14. https://www.altera.com/products/fpga/overview.html

15. Pax SoC ¢upmsr Altera

16. https://www.altera.com/products/soc/overview.html

17. Pan FPGA ¢upmer Xilinx

18. https://www.xilinx.com/products/silicon-devices/fpga.html
19. Pax SoC ¢upmsr Xilinx

20. https://www.xilinx.com/products/silicon-devices/soc.html

13. MarepuanbHO-TeXHMYECKOe O0ecrevyeHue TUCHUILINHbI
13.1. O0mue TpeGoBaHUS K MATePHAIbHO-TEXHUYECKOMY O0ecne4yeHU 0 JUCIUNINHBI

13.1.1. MarepuanbHO-TeXHMYECKOE O0ecrevyeHue 1JIs1 JTeKIIUOHHBIX 3aHATHIl
JleximonHasi aymutopus, 0OOpYIOBaHHAS MYIBTUMENUA-TIPOSKTOp JUIsi TPOBEACHUS JICKIMA B
¢dopmare npe3eHTanui.

13.1.2. MarepuaJibHO-TeXHHYeCKOe obecneveHue s 1a00paTopHbIX padoT
1. KoMIbIOTEpHBIN KacC ¢ NEPCOHAIBHBIMM KOMIBIOTEPAMH, OCHAIIEHHBIMU ONEPALMOHHBIMHU
cucreMamu  Windows BepcuM 7 M BbIIIE CO CTAaHAAPTHBIM IMPOrPaMMHBIM  OOECIIEYCHHUEM,
OpPraHMU30BaHHBIC B JIOKAIbHYIO KOMIBIOTEPHYIO CETh, NOAKIIOUEHHYIO K Internet; 2. ITakeTsl oducHBIX
nporpamm Microsoft Office (Open Office); 3. Ilakerst mporpamm paspaborunka MDK-ARM; 4.
Otnagounpie komruiekTel STM32F4291-DISC1; 5. DnexkTpoHHBIE OMHMCAaHUS JIAOOPATOPHBIX pPadoOT C
KOMIUIEKTOM MHAWBUAYaIbHBIX 3a/IaHHIH;

13.1.3. MarepuaJibHO-TeXHHYeCKOe o0ecredyeHne I CAMOCTOATeIbHOI padoThl
UYwuranbHelii 3a11 B 6ubnuoreke YJIK

13.2. MaTepuaJIbHO-TeXHUYECKOe o0ecnedeHre TMCUMILTHHBI VIS JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMU 310POBbSI

OcBoenne mucuuruinHbl dumamu ¢ OB3 ocyiecTBIsSeTcs ¢ UCIONB30BAHUEM CPEACTB OOydeHUS
00I1Iero 1 CHenruaaIbHOT0 Ha3HAYCHHMS.

[Ipu oOy4eHHH CTyIEHTOB ¢ HAPYUIEHHSIMH CJIyXa MPEIyCMOTPEHO HCIOIb30BAaHUE
3BYKOYCHUJIMBAIOIICH ammapaTypbl, MYIbTUMEAMNHBIX CPEACTB U JAPYIHX TEXHHYECKHX CPEACTB
npueMa/nepenadu yueOHoW MH(GOpPMAaIMU B TOCTYNHBIX (OpMax JUIs CTYICHTOB C HAPYIIECHUSAMH CIyXa,
MOOHJILHOW CHUCTEMBI OOy4YEeHHsI UIsl CTYACHTOB C WHBAIUTHOCTBIO, IMMOPTATUBHOW WMHIYKIIMOHHOMN
CHCTEMBbl. YueOHas ayauTopusi, B KOTOPOH OOy4daloTCsl CTYAEHTHI C HapylIeHHEM cilyXa, 00opydoBaHa
KOMITBIOTEPHOM TEXHUKOW, ayAUOTEXHUKOM, BHJICOTEXHUKOM, SJIEKTPOHHOW HOCKOM, MYJIBTUMEIUNHOMN
CHUCTEMOI.

[Ipu oOydeHMHM CTYICHTOB € HAPYUIEHHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO HCIOIb30BAHUE B
JIEKIIMOHHBIX ¥ YU€OHBIX ayJUTOPHIX BO3MOKHOCTH IIPOCMOTPA yNaJCHHBIX 00BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WJIM CTiaiiia Ha KpaHe) MPU IOMOIIY BUACOYBETUIUTENCH IS YIAIEHHOTO TPOCMOTpa.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYLIEHUSMH OMOPHO-IBUIaTeIbLHOr0 anmapara MCIOIb3yIOTCS
aJIETEPHATUBHBIE YCTPOWCTBA BBOAA MH(OpPMAlMK W JPyrue TEXHUYECKUE CPENICTBA IpHUeMa/Tiepenadn
yueOHOM MH(OpMAaIMU B JTOCTYHMHBIX opMax IJis CTYACHTOB C HAPYIICHUSMHU OMOPHO-IABUTaTEILHOTO
ammapara, MOOMIIEHOM CHCTEMBI 00yUYCHHS TS JIFOJICH ¢ MHBAJIMIHO CTHIO.

14. ®oH OLIEHOYHBIX CPEACTB

14.1. OcHoBHBIe TpPeOOBaHus K GOHAY OLIEHOYHBIX CPEICTB U METOANYECKHEe PEKOMEHIalui
@OHJI OLIEHOYHBIX CPEACTB M THUIIOBbIE KOHTPOJIbHBIE 33JAaHUS, HCIOJB3YEMBIE IJISl OLIEHKH
c(OPMHUPOBAHHOCTH U OCBOCHHUS 3aKPEIUICHHBIX 3a JAUCIUIUIMHOW KOMIIETCHIMH NpU TNPOBEACHUU
TEKyIIeH, TPOMEKYTOYHOHN aTTeCTallly M0 AUCIUILIMHE IPUBEACH B MPUIOKEHHH K paboyeil mporpamMme.

14.2 TpeGoBanus K (pOHIY OLEHOYHBIX CPEACTB IJIfl JTUI[ ¢ OTPAHMYECHHBIMHU BO3MOKHOCTAMM
310pOBbS
I[JIH CTYACHTOB C HWHBAJIMAHOCTBIO MPCAYCMOTPCHLI MNOIOJHUTCIBHBIC OLCHOYHBLIC CpPCACTBA,
MepeYeHb KOTOPBIX YKa3aH B TaOIUIIE.
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Tabauna 14 — JlonoHUTEIbHBIE CPEICTBA OLCHMBAHUS ISl CTYICHTOB ¢ HHBAJIMIHOCTHIO

Kareropuu ctyeHTOB

Bunpl TOMOIHUTEIHLHBIX OLICHOYHBIX
CpENCTB

@OopMBbI KOHTPOJISL U OLEHKHU
pE3YNBTaTOB 00yUeHUs

C HapyleHusIMHU
ciryxa

TecTbl, MMCbMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOThI

IIpeuMyILleCTBEHHO TUCEMEHHAs
IIpOBEpPKa

C HapyueHusIMu
3peHus

Co0GecenoBaHue 10 BOIPOCaM K 3a4eTy,
OIPOC MO TEPMUHAM

[IpeuMyiiecTBEHHO yCTHas MPOBEPKa
(MHAMBUTYaTIBHO)

C HapyleHusIMHU
OIIOpHO-
JIBUTaTEIILHOTO
armapara

Pemenne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyH_IeCTBeHHO JUCTAaHIIMOHHBIMH
METOAaMU

C orpaHMyYeHUSIMH TIO
00IIeMETUITUHCKUM
MOKa3aHUSAM

TecTbl, MMCbMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[TpenmyIecTBEHHO POBEPKA
METOdaMHU, UCXOOA U3 COCTOAHUA
00ydaroIerocst Ha MOMEHT IIPOBEPKU

14.3 Metonnveckne peKOMEHAALNH 110 OLIEHOYHBIM CPEICTBAM VIS JIUL C OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbH

Hns crynentoB ¢ OB3 mpemycmarpuBaeTcss AocTymHas ¢opma TNperoCTaBIeHHUS 3aJaHUi
OLICHOYHBIX CPEICTB, 3 IMEHHO:

— B IIeUaTHOM opme;

- B [IEYaTHOM (popMe ¢ yBEeTHMUEHHBIM MIPHPTOM;

- B (hopMe 2NEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHS ACCUCTEHTOM 33/1aHUS BCIIYX;

- IIPENOCTABIICHHUE 3aJaHUs C UCIIOJIb30BAHUEM CYPIOIIEPEBOA.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIMYMBAETCS BPEMsI HAa IOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOTIPOCHL. {711 TakuX CTYJCHTOB MpPEAyCMaTpHUBACTCS AOCTyMHas (GopMa MpedoCTaBICHUS OTBETOB Ha

3adaHusd, a UMCHHO:

— MMCBMEHHO Ha Oymare;

— HaOOp OTBETOB HA KOMITBIOTEPE;

— Ha0Op OTBETOB C UCTIOJH30BAHUEM YCIYT aCCHCTCHTA;

— MPEJCTaBICHUE OTBETOB YCTHO.

[Ipouenypa oleHWBaHUS PE3YIBTATOB OOYyUEHUS WHBAJIUAOB IO AWCIMIUIMHE MPETyCMATPUBACT
npenocTanieHne nHdopMaluu B GopMax, aTanTHPOBAHHBIX K OTPAHHYEHUSM UX 37I0POBbSI U BOCIIPHATHS

uHpOpMaLIUK:

JUJis1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe 2NEKTPOHHOTO JTI0KYMEHTA;

- B [IEYaTHOM (popMe yBEIMUEHHBIM HIPUPTOM.

JJis1 JIMIL ¢ HAPYIIEHHSIMH CJIyXa:

- B (hopMe 2NEKTPOHHOTO JI0KYMEHTA;

- B revatHoi popme.

J71s1 JIMIL ¢ HAPYIIEHHSIMHM ONIOPHO-IBUTaTeILHOTO aNnapara:

- B (hopMe 2NEKTPOHHOTO JI0KYMEHTA;

- B revatHoi popme.

[Tpu HEOOXOAMMOCTH Il OOYHAIOIIUXCS ¢ MHBAJIMIHOCTHIO MPOIIEYPa OLIEHUBAHUS PE3yJIbTaTOB
00y4eHUsI MOKET MPOBOJAUTHCS B HECKOJIBKO JTAIlOB.
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IIpunoxenue 1
MUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®D
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II. E. Tposu
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VYpoBeHb 00pa3oBaHus: Bbiclee 00pa3oBaHue - 0aKkajlaBpuaT
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CpeacTB
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CpeacTB
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1. BBenenue

@onp onenounslx cpeacts (POC) sBnsieTcs: MPUIOKEHHEM K paboueil mporpamMme TUCIHUIUTHHBI
(IpakTHKH) M MPEACTaBIsIET COO0M COBOKYITHOCTh KOHTPOJIbHO-U3MEPUTEIIBHBIX MAaTepHajioB (THUIIOBBIE
3aa4M (3aJaHus), KOHTPOJIbHBIE Pa0OThI, TECTHI U JIp.) U METOJIOB MX HCIIOJIb30BaHMS, TPeTHA3HAYEHHBIX
ISt U3MEPEHUS YPOBHS IOCTHKECHHUS CTYACHTOM YCTaHOBJIEHHBIX PE3yJIbTaTOB 00yUEeHHUS.

®OC mno paucuuniavHe (MPAKTUKE) HCIHOIB3YeTCSd IMPU TNPOBEIEHUU TEKYIIETrO KOHTPOJIS

YCIIEBAEMOCTHU U IIPOMEKYTOYHOM aTTECTALMU CTYACHTOB.

[lepeueHp 3aKpPETUICHHBIX 32 TUCIUILUIMHON (ITPAKTUKOW ) KOMITETEHITNI MpUBEICH B Tabmuie 1.
Tabnuna 1 — IlepedeHpb 3aKperICHHBIX 32 TUCIUTUIMHON KOMIIETCHIIUH

Kon @opMynMpOBKa KOMIIETCHIIMU

Ortanbl GOPMUPOBAHHS KOMITETEHIIUI

OIIK-7 CIOCOOHOCTBIO YUUTHIBATh COBPEMEHHBIE
TEHJCHIIMH Pa3BUTHS AIEKTPOHUKH,
W3MEPUTEIBHON U BBIYUCIUTENBHOM TEXHUKH,
MH(POPMALIMOHHBIX TEXHOJIOTUH B CBOEH
npodeccHoOHANBHON AeITeTbHOCTH

J10JIKEeH 3HATh CTPYKTYPY
MHUKPOITPOIIECCOPa/MUKPOKOHTPOJIIIEPA;
AIIEMEHTHYIO 0a3y MHUKPOIPOIIECCOPOB U
MHUKPOKOHTPOJIEPOB. ;

JloJKeH yMeThb NIPOEKTUPOBATh YCTPOMCTBA
C MUKpPOIIPOLIECCOPHBIM YIIPABIECHUEM;
HCI0JIb30BaTh COBPEMEHHBIE
MHCTPYMEHTAJIBHBIE U OTJIa/I04HbIE
cpencTBa pa3pabOTKU MPOTPaMMHBIX
IIPOAYKTOB AJIS
MHUKPOIPOIIECCOPa/MUKPOKOHTPOJIIIEPA;
co3J1aBaTh MporpaMMHoOe oOecriedeHne st
MUKPOIIPOIIECCOPa/MUKPOKOHTPOJLIEPA. ;
JloJDKeH BiaieTh METOAUKOM BbIOOpa
ANIEMEHTHO 0a3bl ISl MPOEKTUPOBAHUS
ANIEKTPOHHBIX CPENICTB C
MHUKPONPOLIECCOPHBIM YIIPABICHUEM
HaBbIKAMU MPOEKTUPOBAHUS YCTPOUCTB Ha
0a3ze MUKPOIIPOLIECCOPOB. ;

OOmire xapaKTepUCTHKHU IMOKa3aTele U KpUTEpUEB
MIPUBEJICHBI B TabH1IE 2.

OIICHUBAaHUA KOMHGTGHI_[I/Iﬁ Ha BCCX JTaliax

Tabnuma 2 — O0mue XapakTepUCTHKH MOKa3aresael U KpUTEpUEB OLIEHUBAaHMS KOMIIETEHIMH 10 Tanam

Iloka3zarenu u
3HaTh YMeThb Bnaners
KPUTEPHH
Otnuuno (Beicokuit | OOnanaer Gpakrnyeckumu | O6manaeT quanazoHOM Konrponupyer padoty,
YPOBEHbB) U TEOPETUYECKUMU NPAKTUYECKUX YMEHHUH,  |TPOBOAUT OLICHKY,
3HaHUSMH B IIpeJenax TpeOyeMbIX ISl Pa3BUTHS | COBEPLICHCTBYET JICHCTBUSA
n3y4yaeMoi o0nacTu ¢ TBOPUYECKUX PELICHUH, paboThI
MOHUMAaHHEM T'PaHHII abcTparupoBaHus
NPUMEHUMOCTHU npobiem
Xoporo (6a30BbIil | 3HaeT GakTel, mpuHLIUIB, | OONagaeT Auana3oHoM bepet oTBeTCTBEHHOCTH 3a
YPOBEHB) IpoIiecchl, oomIHe NPAaKTUYECKUX YMEHHUH,  |3aBEpLICHHE 337124 B
MOHATHUS B Tpeiesiax TpeOyeMbIX ISl PELIeHNs | MCCIIeIOBAHNUH,
u3y4yaeMoi obnactu OTIpeJIeNIEHHBIX MTPOOJIEeM B | IPUCIIOCAOINBACT CBOE
00J1acTH UCCIIeIOBaHUS MOBEJICHHE K
00CTOATENILCTBAM B
pereHnn mpooiaem
VnosnerBopurenbH | OOnagaer 6a30BbIMH Oo6mnagaeT OCHOBHBIMU Pabotaer nmpu npsiMom
0 (ITOpOTroBbII 0OIIMMU 3HAHUSIMU YMEHUSMH, TPeOYeMbIMH | HAOMIONCHUH
YPOBEHB) JUTSL BBITIOJTHEHHSI TTPOCTHIX
3ajaq
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OIIK-7:

U3MEPUTEIIBHOM U

2 Peajim3anus KOMIeTeHIUIA

2.1 Komnerennusa OIIK-7

CIOCOOHOCTBIO  yUHUTHIBATH
TEXHUKH,

BBIUUCIIUTEILHON

po(heCcCHOHAIBHON eI TeTbHOCTH.

Jlnst hOpMHUPOBAHUS KOMIIETCHIIMH HEOOX0IUMO OCYIIECTBUTH PSIIT 3TANOB. JTarbl (JOPMHUPOBAHUS
KOMIICTCHIIMN, TMPUMEHSEMbIC JUJIS 3TOr0 BHUJBI 3aHATHH W HCIOJb3YeMbIC CPEICTBA OICHUBAHUS
MpeCTaBICHbI B TabuIe 3.
OPMHUPOBAHHUS KOMIICTCHIIMH U KCIIOJIB3yEeMbIC CPEJICTBA OICHUBAHUS

Tabmuna 3 — Dramsl

COBpPEMEHHBIE

MH(POPMAITUOHHBIX

TCHACHLIWN pPa3BUTUA

ANEKTPOHUKH,

TEXHOJOTUA B  CBOEH

CocraB 3HaTh YMeThb Bnaners
Conepxanue - CTPYKTYpy - IPOEKTUPOBAThH - METOJIMKOU BBIOOpA
JTaIoB MHUKPOTIPOIIECCOPA/MUKPO | yCTPOICTBA C DJIEMEHTHOH 0a3bl It

KOHTpOJUIEpa; - MHUKPOIPOIIECCOPHBIM MIPOEKTUPOBAHUS
ANIEMEHTHYIO 0a3y yIPABICHUEM; - AIIEKTPOHHBIX CPEACTB C
MHUKPOIPOIIECCOPOB U HCITOJIL30BaTh MHUKPOIPOIIECCOPHBIM
MUKPOKOHTPOJLIEPOB. COBpPEMEHHbBIE yIPaBJICHUEM; - HABBIKAMU
WHCTPYMEHTAJIbHBIC U MIPOEKTUPOBAHUS
OTJIAJI0YHBIE CPEICTBA yCTpOICTB Ha Oa3e
pa3paboTKu IPOTPAMMHBIX | MUKPOTIPOIIECCOPOB.

MPOAYKTOB IS
MHUKPOIPOIECCOPa/MUKPO
KOHTPOJIIEPA; - CO3/1aBaTh
[IPOrpaMMHOE
obecrieyeHue aist
MHUKPOITPOIECCOPa/MUKPO
KOHTpOJUIEpA.

Bung! 3anstuit

e JlaGopatopHbie
paboThI;

o Jlexmuu;

e CamocTrosiTenbHas
pabora;

e JlaGopatopHbie
paboTsI;

o Jlexmuu;

e CamocTrosiTenbHas
pabora;

e JlaGopatopHbie
paboThI;

e CamocTrosiTenbHas
pabora;

Hcnons3yemble
CpeAcTBa
OLICHUBAHUs

e Ortuyer no
nabopatopHoii padore;
e DJK3aMcH,;

e Ortuyer no
nabopatopHoii padore;
e DJK3aMcH,;

e Ortuyer no
nabopatopHoii padore;
e DJK3aMcH,;

@opMynMpOBKa IOKA3aTeled U KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETEHIUHM IIPUBEACHA B

tadnure 4.
Tabnuia 4 — Iloka3zaTenu U KPUTEPHU OLICHUBaHUS KOMIETESHIIMH Ha 3Tanax
CocraB 3HaTh YMeThb Bnaners

OTnu4HO e [1y6oKO yCBOMI e Vmeer e Braneer

(BBICOKMIA YPOBEHB) | TPOTPAMMHBIN MaTepyal, | apryMEHTHPOBAHO Pa3sHOCTOPOHHUMHU
MCUEPITBIBAIOLIIE, JI0Ka3bIBaTh TIOJIOKCHUSI | HABBIKAMH U TIPHEMaMH
MOCJIEIOBATENIBHO, YETKO | MpEeIMETHON obmacTu BBITIOJIHEHUS
U JIOTUYECKU BEPHO €T0 3HaHUS; YMEET pelIaTh MPAKTUYECKUX 33/1a4 TIO
U3JIaraeT; cB0OOTHO 3a]1auy TOBBIIEHHON (bopMHPOBAHUIO

OpUEHTHpYETCS B
CTPYKTYPE U CUHTaKCUCE
IIPOrpaMM Jyis
MHUKpOIpOIIECCOpa. ;

CIIOKHOCTH, KOPPEKTHO
BBIPAXKATb U
apryMEHTHPOBAHO
000CHOBEIBATH
pE3yIbTaThl; yMEET
aHAJTM3UPOBATh
[IPaKTUYECKUE CUTYALUH,

KOMIIETEHIINH; CBOOOIHO
BJIaJICCT HABBIKAMH
paboThI ¢ IPOTPaMMHBIM
o0ecriedeHrueM st
pa3paboTKu MporpaMm
1. MUKPOTIPOIIECCOPOB.
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NPUHUMATh
COOTBETCTBYIOIINE
peleHus.

Xoporo (6a30BbIii

e TBepao 3HaeT

e VYMeerT pemarb

e Kpurnuecku

0 cpenax pa3paboTku
MPOrPaMMHOTO
obecredyenus. ;

YPOBEHB) Marepuai, FPaMOTHO U TUIIOBBIE 3a/1aUU; OCMBICIIUBAET
IO CYILLECTBY M3JIaraet IIPUMEHSIET METO/bI II0JIy4YEHHBIE 3HAHUS;;
€ro, He J0ITycKas aHaJIn3a B HE3HAKOMBIX e Braneer
CYILIECTBEHHBIX CUTYaLUsIX; ; CIIOCOOHOCTBIO
HETOYHOCTEH B OTBETE HA | ® yMeeT KOPPEKTHO aHAJIM3UPOBATh U pPellIaTh
BOIIPOC.; BBIPAXKaTh U [IOCTABJICHHBIE 3a/1a4H;;
apryMEHTUPOBaHO e Moxer
000CHOBBIBATH UHTEPIPETUPOBATH U
I0JIOXKEHUS TIPEJIMETHON | HJUTFOCTPUPOBATH
oOnacTu.; IIOJIyYEHHBIE PE3YIIBTAThI;
5
VIOBIETBOPUTEIBH | o JlaeT OMpenelicHUe e YMmeer paboTars C e Biageer 6a30BbIMH
0 (OPOroBbIf OCHOBHBIX ITOHSTHIA; MakeTaMu pa3padoTKH HaBBIKAMHU PabOTHI B
YPOBEHB) 3HAET BO3MOXHOCTH IIPOrPaMMHOTO cpenax pa3paboTKu
pacnpocTpaHEHHbIX oOecrieueHus st IIPOrPaMMHOTO
MHUKPOMPOLIECCOPOB; ; MHUKPOMPOLECCOPA; ; oOecrieueHus s
® MMCCT IIPEACTABICHUE | ® YMECT pellaTh MMKPOIPOICCCOPOB;

MPOCTHIC TIOCTABIICHHBIC
3aj1a4u, CIeays
(dbopManr30BaHHOMY
ANITOPUTMY; yMEET
OOBSICHUTH PE3YIbTATHI
CBOEH paboTHL.;

e Brmmomaser
[IOCTaBJICHHBIE 3a0a491
101 HAOIIOMEHHUEM
MIPETIo1aBaTeNs;

ACATCIBbHOCTU,

XapaKkTEepU3yIOIUX HTallbl

3 TunoBbie KOHTPOJIbHbIE 32/1aAHUSA
Jlyis peanu3anyy BBIMICTIEPEYUCICHHBIX 3a7a4 OOyYeHHs MCIIOJIB3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3a/laHUsl WM WHBIE MaTepHUaibl, HEOOXOAUMBIEC Ui OICHKU 3HAHW, YMCHHI, HABBHIKOB U (MJIM) OMBITA

o0pa3oBareIbHON IPOTPAMMBI, B CIEIYIOIIEM COCTaBE.

aapeca?

3.1 Jk3amMeHallMOHHBbIE BONPOCHI
— Muxkponpoueccop. Onpenenenne. CtpykrypHas cxema. [loakmtouenue.
— MukpokoHtpoinep. OnpeneneHue.
— YcrpoiictBo ynpasnenus. Onpenenenne. Knaccupukanus. CTpykTypHas cxema.
— Konrpomiep BBopa-BriBosia. Onpenenenue. Ctpykrypa. Knaccudukarus.

— Apudmeruko-noruyeckoe ycrpoiictso. Onpeznenenue. Pons B Mukponpoueccope.
— Marematuyeckuii cornpoueccop.
— TapBapackas u [IpuctoHckas apXUTeKTypbl. OCHOBHBIE MOJI0KEHUS U OTIINYUSL.
— CISC u RISC. Onpenenenus u OTanYUSL.

— VLIW u cynepckansgpHocTs. OnpeneneHus 1 OTINYHSL.
— AnpecHoe mpoctpaHcTBo. Kak monkirouars mnepudepHiiHble YCTPOHCTBA HAa €IMHYIO IIMHY

— TIpodumun ARM-nporneccopoB. PackpeiTe nousitue AMBA.
— Packprite nonstie PrimeCell u Illunnas marpuna.

— MamuHHBIN TaKT U MalllMHABINA [TUKIL.
— BreruncnurensHelil koHBeiiep. Onpenenenue. Opranusanusi.
— Hudposoii curnan. Buasl. YpoBHU.
— MWuBepcusa, U, NN u uckmoyaromee MJIN. Packpeite noustus. O6o3naueHue. Tabmura

HUCTUHHOCTH.
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— Jlemmudparops! u mudparopsr. Onpenenenue. Od6o3naueHue. Tadnuia ICTHHHOCTH.

— Mynprumnexcopsl. Onpeneneane. O6o3HaYeHNE
— Tpurrepsl. Onpenenenue. RS- u D-tpurrep.

— Peructp. Onpenenenne. Knaccudpukanus.

— CocraB nmporpamMmMmbl Ha accemOIepe.

— Mertka. Onpenenenre u Ha3HauYEHUE.

— IlepemeHHBIE U KOHCTAHTHI Ha accemoepe.

— Komange! nepexona. Kimaccuduxanus

— Komangp! 6e3ycinoBHoTO nepexoqa. Opranuszanys 0CKOHEUHOTO IIUKIIA U TOANPOrPaMMBI.

— Komangp! cpaBHenus. [lpuHumn GyHKIIMOHUPOBAHHUSL.

— Ycnosubli nepexo. [IpuHimn GyHKIIMOHUPOBAHMS.

— Makpocsl. Cioco6 GpopMupoBaHus.

— Crex u ¢pynkuuu. Onpenenenue. Haznauenue. Crioco0 MCIOIb30BaHUS.

— OcHOBHBIE MHCTPYKIMHU Il U3MEHEHHUS 3HAUYCHHUI B PErHCTpax OOIero Ha3HaueHHs.
— WHcTpykumM Ui 3aTpY3KH/BBITPY3KM 3HAY€HUH B SYEWKM TAMITH WM PETUCTPBI

nepudepuitHbIX ycTpoitcTB. Cioco0d UCIONb30BaHUS.
— Cogepxanue daiina stm32f429xx.h

— OcHOBHBIE OTIepaliy M0 U3MEHEHUIO 3HaUeHU OMTOB B peructpax Ha sizpike Cu.

— HAL. PackpbITh nOHATHE.

— Iloptsl BBOga-BeiBoja. Onpenenenne. CTpyKTypHas cxema.
— CBolicTBa IOPTOB BBOJIA BHIBOJA.

— Perucrtpsl nopToB BBOJA BBHIBOJA.

— TlonsTus npepbiBaHus 1 00pabOTYNKA MPEPHIBAHUS.

— YcTpoiicTBO TaOIMIIbI IPEPHIBAHUI.

— Bxonx B mpepbIBaHME U BBIXOJ U3 HETO.

— EXTI. Haznauenue. Onucanue perucTpos.

— Taitmepsl. OOmmye TOHATHS.

— Crpykrypa 6a30Boro Taimepa.

— IIpunuun opranusanuu reepanuu [IIMM-curaana ¢ ucnonb30BaHUEM TanuMepa.
— RGB-unrepdeiic nepemaum gaHHBIX K300paxkeHus. OnucaHue BBIBOJOB.

JMarpaMMBl.
— Kanpogsrii 6ydep. TpeboBaHUs K TaMSATH.
— Packpsite nonstust LTDC u Chrom-ART Accelerator.
— AL Ompenenenne. Knaccudukarus.
— Pexumsl pabotsr ALIIT B MukpokonTpoiiepe STM32F429.
— LAIIL Onpenenenne. OcHOBHBIE CBOICTBA.

3.2 Tembl 1200paTOPHBIX padoT
— ACCEMBJIEP JIAA ARM. CO3JAHUE FA30BOI'O [TIPOEKTA

Bpemennsie

— ACCEMBIJIEP. JINHEMHOE ITPOI'PAMMUPOBAHUE. IIOPTEI BBOJIA-BBIBOJIA

— ACCEMBJIEP. BETBJIEHMS 1 LIMKJIBL. [TOPTHI BBOJIA-BBIBOJIA
— ACCEMBJIEP. BHEIIIHUE ITPEPLIBAHU S

— CoIDE. TAUMEPBI

— CoIDE. PABOTA C DKPAHOM

— ColIDE. AHAJIOT'O-IM®POBOE 1 NM®PO-AHAJIOT'OBOE ITPEOGPASOBAHUNE

4 MeToau4eckue MaTepuaJIbl

Jlns obecnieueHus mpoliecca 0OydeHHs M pelieHus 3a/1ad 0OydeHHs HCIIONB3YIOTCS CIEeIYIOLIHe

MaTepHabl:

— METOAMYECKUE MAaTEpHUAIIbl, ONPEHACIAIONINE IPOLEAYpPbl OLCHUBAHUS 3HAHUW, YMCHUH,
HaBBIKOB M (WJIM) OIBITAa JAEATEIBHOCTH, XapaKTEPHU3YIOIIMX STambl (Op-MHUPOBAHUS KOMIIETEHIIHA,

coracHo 1. 12 paGoueii mporpamMmmel.
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4.1. OcHoBHas UTEpPaTypa

1. MukpomnpoliieccopHbie YCTPOUWCTBa U CHCTeMBI: YueOHoe mocobue / Pycanos B. B., IlleBenes
M. 0. - 2012. 184 c. [DnekrpoHHbIii pecype]| - Pexum moctyma: https://edu.tusur.ru/publications/867,
CBOOOTHBII.

2.  Mukpomnpoieccopabie CHUCTeMBl: ydeOHoe mnocobue s By3oB / B. . XaproB.— M.:
Axanemusi, 2010. — 352 c. (manuune B 6ubnamoreke TYCVYP - 16 3k3.)

3. OCHOBBI MHUKpPOIPOLECCOPHOH TexHHMKH: ydeOHoe mocobue / 0. B. Hosukos, II. K.
Cxopob6oraroB.— M.: BUHOM, 2012.— 358 c. (mamuuue B 6ubmotexke TYCYP - 10 3k3.)

4. MHuUKpPOIPOILIECCOPHBIE YCTPOMCTBA M CUCTEMBI: yuebHoe mocooue / A. B. IllapamnoB.— Tomck:
TMIIJIO, 2008. — 152 c. (Haymuue B oudmuoreke TYCVYP - 22 3k3.)

4.2. lononHUTEbHAS IUTEPaTypa

1.  MuxkponpoiieccopHble cucTeMsl: YuebHoe nocodue s By3oB / E. K. Anekcanapos [u ap.];
pen. 1. B. ITy3ankoB.— CII6.: [Tomurexnuka, 2002.— 934 c. (Hanuuue B 6ubnuotexke TYCYP - 8 7k3.)

2. IlaBnorckas, T. A. C/C++. IlporpammupoBaHue Ha s3bIke BbICOKOTO ypoBHsA [Tekcrt] :
y4eOHUK a1t MaructpoB u 6akanaBpoB / T. A. IlaBnosckas. - CII0. : [IUTEP, 2014. - 461, [3] ¢ : un. -
(Yuebnuk st By3oB) (CraHmapT TpeThero mokoieHus). - bubmuorp.: c. 383. - And. ykasz.: c. 450.
(mamumaue B oubmuoreke TYCVYP - 2 3k3.)

3. Kocriok, 0. JI. OcHoBbl anroputmmszanuu: ydebnoe nocobue / FO. JI. Koctiok; Tomckuit
TOCYIapCTBEHHBI  yHHUBEPCHTET  CHCTEM  YOpaBICHHS W paauodieKTpoHukd,  Kadenpa
aBTOMATU3UPOBAHHBIX CUCTEM yrpaBieHus.— Tomck: [0. u.], 1999.— 122. (manuuue B 6ubnuorexke TYCYP
- 12 5k3.)

4.3. O6s13aTeibHBbIE Y4eOHO-MeTOAMYECKHE MOCOOHSI

1. Meroauueckoe mocobue MO  MPOrpaMMHUPOBAHUIO  MHUKPOKOHTPOJUIEPOB:  Y4eOHO-
MeToanyeckoe nocooue / Mykame A. M., [TyroBkun A. B., I'ybapesa P. B., Copoxuna E. C., boituenko
A. B. - 2015. 45 c. [DnexrpoHHsbIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/5896,
CBOOOTHBI.

2. Meromuueckoe TMocoOHe MO MPOrpaMMHUpOBaHHI0 MHKpokoHTposiepoB  AO  «IIKK
Munannpy»: YaebHo-Metoanaeckoe nocooue / [Tyropkun A. B., Kyan U. A., Axmeros H. K., boituenko
A. B. - 2016. 70 c. [DnexrpoHHbIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/6550,
CBOOOTHBI.

3. IIporpammupoBanue u otnanka C/C++ npunoxenuit st MUKpokoHTpoiuiepoB ARM [Tekct]:
Hayunoe mzganue / 0. C. Marna. - M. : JIMK Ilpecc, 2012. - 168 c. : un. - ISBN 978-5-94074-745-1.
(mammane B 6ubmuoreke TYCVYP - 11 3k3.)

4. MuKpomnpoieccopHas TEXHUKAa B MEXaTPOHUKE U poOOTOTeXHHKe: MeToauueckue yKa3aHHs
1o mpoBezieHuto nabopatopueix padot / Hecrepenxko I1. I - 2014. 11 c. [DnexrponHslii pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/3915, cBoOOAHBIIA.

5. Accembnep mis ARM. Co3zmanume 06a30Boro mpoekra: Meroandyeckue YKa3zaHUs K
BBITIOJIHEHUIO MPAKTHUYECKUX 3aHATHH M camocTosTeNbHONW padoTel / bomOm3oB A. A., Jlommmnos A. I. -
2017. 9 c. [DnekrponHbIit pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6714, cBoOOqHBII.

6. Accemb6nep. JIuneitHoe nporpammupoBanue. [lopTel BBoga-BbiBoAa: MeTou4ecKrue yKa3aHus
K BBITIOJIHEHUIO JIA0OPATOPHOM U caMoCTOsTEeNbHOM paboTsl / bom6u3oB A. A., Jlomunos A. I. - 2017. 8
c. [DnexTpoHHsIit pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/6985, cBoOOAHBIIA.

7. Accembnep. BerBnenust u nukibsl: MeTonnueckue yKazaHHUs K BBITIOJHEHHUIO JTa00paTOpHOM U
camocTosiTeNibHON padoTsl / bomOm3oB A. A., Tpenkans E. . - 2017. 12 c. [DnekTpoHHBIH pecypc] -
Pexum moctyna: https://edu.tusur.ru/publications/6986, cBOOOAHBII.

8. Accembnep. Buemnue npepoiBanus: MeTouueckre yka3aHus K BBIIIOTHEHUIO Ja00paToOpHOM
U caMmocTosaTenbHOU paboTsl / bomOou3oB A. A., Tpenkans E. U. - 2017. 8 c. [DnekTpoHHBIi pecypc] -
Pexum moctyna: https://edu.tusur.ru/publications/6987, cBoOOAHBIH.

9. ColIDE. Taiimepsl: MeToandyeckue YyKa3aHHsl K  BBIIOJHEHHIO JIaDOpaTopHOH U
camocTosiTeNbHON padoTsl / bomOmu3oB A. A., Tpenkans E. . - 2017. 15 c. [DnekTpoHHBI pecype] -
Pexum moctyna: https://edu.tusur.ru/publications/6988, cBoOOAHBII.

10. ColDE. Paborta ¢ skpaHom: Meronuueckue yka3aHUs K BBIMOJIHEHUIO JaOOpaTopHOW H
camocTosiTeNbHON paboTel / bomOm3oB A. A., Tpenkans E. U. - 2017. 9 c. [DOnexrponHsiit pecype] -
Pexum moctyna: https://edu.tusur.ru/publications/6989, cBoOOAHBIH.
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4.4. Ba3bl JaHHBIX, HH(POPMAIMOHHO CIPABOYHBIE H MOUCKOBbIE CHCTEMBI
Psin MUKPOKOHTpOIIIIEpOB/MHUKpOTIpOLIecCOpPOB (hupMbl atmel
http://www.atmel.com/products/microcontrollers/default.aspx
Psi1 MUKPOKOHTpOIIIIEpOB/MHUKpOTIpOLieccopoB (pupMbl microchip
http://www.microchip.com/design-centers/32-bit
Psin MmukpokoHTposepos/mMukpotnpoueccopoB pupmel STMicroelectronics
http://www.st.com/en/microcontrollers.html
Psi1 MUKPOKOHTpOJIIIEpOB/MHKPOTIPOLIECCOPOB (hupMbl Mumanap

8. http://milandr.ru/index.php?mact=Products,cntntO1,default,0&cntnt0 1 hierarchyid=6&cntnt01r
eturnid=67

9. Psan DSP Analog Devices

10. http://www.analog.com/ru/products/processors-dsp.html

11. Paxg DSP ¢upms Texas instruments

12. http://www.ti.com/Isds/ti/dsp/embedded processor.page

13. Pan FPGA ¢upwmer Altera

14. https://www.altera.com/products/fpga/overview.html

15. Pax SoC ¢upmsr Altera

16. https://www.altera.com/products/soc/overview.html

17. Pan FPGA ¢upmser Xilinx

18. https://www.xilinx.com/products/silicon-devices/fpga.html

19. Pax SoC ¢upmsr Xilinx

20. https://www.xilinx.com/products/silicon-devices/soc.html

Nk =
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