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«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs
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PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
IMporpamMupoBaHre MUKPOKOHTPOJLIEPOB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (mpoduns) / cnemuanuzanus: I[IpoekTupoBaHHe W TEXHOJOTHS JIEKTPOHHO-
BbIYHCJIMTEIBHBIX CPEICTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 2

Cemectp: 4

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexknuu 34 34 JacoB
2 JlaGoparopHble pabOThI 50 50 4acoB
3 Bcero aymuTopHbIX 3aHATHN 84 84 4acoB
4 CamocTosiTenbpHas padboTa 132 132 9acoB
5 Bcero (0e3 ax3aMeHa) 216 216 4acoB
6 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

HuddepenurpoBannblii 3aueT: 4 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 206  oT « 26 » 4 2018 1

JINCT COI'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
cTapumii npenogasarens kagp. KY/IP

3aB. ka. TYCVYP, xad. KY/IP

3aBeayromumii odecreunBaronieii kad.

KY/JIP

A. A. bomOu3oB
A. T Jlommuios

A. T Jloumnos

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PK®D

3aBenyromnuii BeITycKaroIen kag.

KV/JIP

OKCIEPTHI:

JlonieHT Kadeapbl KOHCTPYUPOBAHUS
Y3JIOB U JIeTalied paJrodIeKTPOHHOM
armaparypsl (KY/IP)

[Tpodeccop kadenpsr KOHCTPYHPOBA-
HUS y3JI0B U JIeTajel panod3yIeK-
TpoHHOM anmapatypsl (KY]IP)
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. B. O3epkun

A. T Jlommnos

C. A. Apruiues

C.T. Exaaun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
- obecrieueHre HEOOXOAMMOTO YPOBHS KOMIIETEHLUN CTY/IEHTOB CTYJICHTOB-OaKajJaBpOB CIIELHU-
ansHocTH 11.03.03 — «KoHCTpyHpOBaHHE M TEXHOJIOTHUS IEKTPOHHBIX CPEICTBY B 00NACTH TEXHUKH, pa-
OoTaromieil Ha 6a3e MUKPOKOHTPOJUIEPOB, IPUOOPETEHNE CTYACHTAMU MPAKTUYECKUX HABBIKOB 110 pa3pa-
00TKe MO 33JaHHOM METOJMKE MPOrPaMMHOI0 OOECIEeUYEeHUs Uil MUKPOKOHTPOJUIEPOB C YYETOM COBpE-
MEHHBIX TEHJEHIMI pa3BUTHS FIEKTPOHUKHU U BHIYUCIUTEIBHON TEXHUKH.

1.2. 3amaum AMCHMIIIMHBI

— TOJyYeHHUE 3HAHUI O COBPEMEHHOM COCTOSHUHM YPOBHS M HANpPABJICHUIN Pa3BUTHS BBIYMCIIHU-
TETHHON TEXHUKH U TIPOTPAMMHBIX CPEJCTB

—  3HAKOMCTBO C OOIIEel CTPYKTYPOU U apXUTEKTYPOH IIMPOKO U3BECTHBIX MUKPOKOHTPOJIIIEPOB

—  TIOJIyYE€HHE HABBIKOB MO BBIOOPY MHCTPYMEHTAIBHBIX CPEICTB JUIsl OPraHU3alMU MPOIECCOB
MIPOSKTUPOBAHUS MTPOTPAMMHOTO 00CCIICUCHHSI

—  OCBOCHHE OCHOBHBIX ITPHEMOB IMPOCKTUPOBAHHS ITPOTPAMMHOTO 00ECTICUCHHUS

—  BBINOJHEHHE 33JaHUI TI0 33JAHHON METOJUKE C MOCIEIYIOIINM aHAIU30M PE3yJAbTaTOB U CO-
CTaBIIEHHEM OTUETOB

2. MecTo mucuuiiiuebl B cTpykrype OITOII
Hucuumuinna «IIporpamMupoBanne MukpokoHTposuiepos» (b1.B.JIB.1.1) otHocuTcs x Onoky 1
(BapuaTHBHAs YacTh).
[TpeamecTByOMMUMU TUCIMIUIMHAMY, (OPMHUPYIOLIIMMH HavyajdbHbIE 3HaHUS, sABJsIOTCA: MH)OD-
MaTHKa.
[Tocnenyromumy  AUCLMIUIMHAMM  SIBIISIIOTCA:  MUKponpoliecCopHble  ycTpoiicTBa, (OCHOBBI
KOHCTPYHUPOBAHUS JIEKTPOHHBIX CPEJICTB.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-7 ciocoGHOCTBIO YYUTHIBaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHS AIIEKTPOHHUKH, U3ME-
PUTEIBHON M BBIYMCIMTEIBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH Npo(dhecCHOHATbHOM
JESTEIIBHOCTH;

— IIK-2 roTOoBHOCTBIO NMPOBOAUTH IKCIEPUMEHTHI 110 3aJlaHHOM METOAMKE, aHAJIU3UPOBAThH pe-
3yJbTaThbl, COCTABIATH 0030pbI, OTYETHI,

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

—  3HATh CTPYKTYpPY U BO3MOKHOCTH COBPEMEHHOI'O MUKPOKOHTPOJLIEPA.

—  YMeTb UCIOJb30BaTh COBPEMEHHBIE HHCTPYMEHTAJIbHBIE U OTJIAJI0UHbIE CPEJCTBA Pa3pabOTKH
IPOTPaMMHBIX MPOAYKTOB Ui MUKPOKOHTPOJIIEpPA; CO3/1aBaTh MPOrpaMMHOE 0OecreueHue JUIsi MHKPO-
KOHTpOJUIEpa.

— BJIaJleTh HaBbIKaMU IIPOEKTHPOBAHMSI IPOIPAMMHOI0 00€CIIeUeHNs AJIs1 YCTPOUCTB C MUKPO-
KOHTPOJUIEPHBIM YIPABICHUEM.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsIeT 6.0 3aU€THBIX €IMHUIIBI U MIPEJICTaBICHA B TA0JIN -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILINHBI
Buapl yueOHOI AeSITEIIBHOCTH Bcero yacos CemecTpsl
4 cemectp
AynuTopHbIe 3aHATHS (BCETO) 84 84
Jlexnuu 34 34
JIaGoparopHble paboThI 50 50
CamocTosiTenbHas padboTa (Bcero) 132 132
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM paboTam 12 12
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[ToaroroBka k 1a00paTopHBIM paboTam 78 78
[TpopaboTka IEeKIMOHHOTO MaTepralia 42 42
Bcero (0e3 ax3aMeHa) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3avetHbie EnuHUIBI 6.0 6.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

_ 0]
2 = 2 g Z =
o o o o O 2 =
- S e gz > 5
Haszpanus paznenoB QuCHUIUTMHBL 5‘ o (=¥ o O 5 5
= = = S z B
=t s o 9 3 %
4 cemectp
1 BBeneHne B MUKPOKOHTPOJIIIEPHBIE YCTPOI- 2 0 4 6 OIIK-7
CTBa.
2 CTpyKTypa ¥ IPUHLIMII JEHCTBUS OCHOBHBIX 4 0 4 8 OIIK-7
0JIOKOB MHUKPOKOHTPOJLIEpa
3 O630p anmapartHoi ardhopMbel Arduino 2 4 OIIK-7
4 lncTpyMEHTaIbHBIE CPECTBA Pa3pabOTKH OIIK-7
IPOrpaMMHOT0 00€eCTIeYeHHs ISl MUKPO-
KOHTpOJIepoB Gpupmbl Atmel
5 Meromonorust pa3pabOTKH TPOrPaMMHOTO 20 48 114 182  |OIIK-7, TIK-2
obecrieyeHus
6 UnTepdeiicsl nepenaunt JTaHHBIX 4 0 6 10 OIIK-7
Wroro 3a cemectp 34 50 132 216
Hroro 34 50 132 216
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z £
2 > 5
% 2 5
HazBanus pa3znenos Copneprkanue pa3ienoB TUCHUILIMHBI (1O JIEKIUSIM) z 7 &5
= | ig
> &3
o =
= S
4 cemectp
1 BBenenue B OcHoBHble noHsATHUSA. VcTopus pa3zButus 2 OIIK-7
MUKPOKOHTPOJIJICPHBIE Wroro
YCTpPOMCTBA.
2 Crpykrypa v npuHIUn | OCBOEHUE CTPYKTYPhI M MPUHIUIT IEUCTBUS OCHOB- 4 OIIK-7
JENCTBUS OCHOBHBIX HBIX OJIOKOB MHKPOKOHTpOJUIEpOB (upMbl Atmel Ha
OJIOKOB saape AVR.
MUKPOKOHTpOJIEpa Vroro 4
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3 O630p anmapatHoOi 0O0630p OTIIAIOYHBIX HHCTPYMEHTOB M MOAKITFOYaeMON 2 OIIK-7
iatopmel Arduino nepudepun miarpopmer Arduino

Hroro
4 "ncTpyMeHTaIbHbIE 0630p nporpammHoro obecriedenus Arduino, Atmel OIIK-7
CpeacTBa pa3paboTKu Studio, IAR, CodeVisionAVR u ap.
MIPOrpaMMHOTO Vroro 2
o0ecrieyeHus s
MHUKPOKOHTPOJIJIEPOB
¢upmbl Atmel
5 Merononorus OcHOBBI IpOorpaMMupOBaHus Ha si3bike Cu. ApXHUTEK- 20 | OIIK-7
pa3paboTKu typa RISC. CtpykTypa nporpaMmsl Juisi MUKpPO-
MPOTPaMMHOTO koHTposuiepa. [lopTel BBoAa BeiBoaa. [IpepriBanus.
obecrieyeHus Taiimepsl. Mcnonb30Banue MUPOTHO-UMITYJILCHON

Moxayisinun. Pabota ¢ mamsiteto EEPROM, FLASH.

Opranu3zanus cBs34 ¢ NEPCOHAIBHBIM KOMIIBIOTEPOM

(uarepoeiic RS-232). Ananoro-uudpoBoii mpeod-

pazoBartelb.

Uroro 20
6 Untepoeiicol nepenaun | UART. SPI, TWI, 1-WIRE OIIK-7
JTAHHBIX Vroro
Hroro 3a cemectp 34

5.3. Pa3neJibl AMCUMIVIMHBI M MEKIUCHUILUINHAPHBIE CBS3M € 00ecneYrBaloMMH (MpeablIyHMH)

U o0ecneynBaeMbIMH (NOCJIeAYOMIUMHU) TUCHUATIIMHAMEA

Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.

Tabmuma 5.3 — Pa3mensl IMCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HaunmenoBanmue JUCHUITIINH

No pa3nenoB qaHHOM TUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
U3yueHHe 00eCTIeUMBaIONIUX U 00eCTIeYnBaeMbIX JUCIIUILTHH

1 2 3 4 5 6
[IpeamecTByromue TUCIUTITUHBI
1 UadopmaTuka + +
[Tocnenyromume TUCIUITITUHB
1 MukpormnpoieccopHble yCTpOHCTBa + + + + + +
2 OCHOBBI KOHCTPYHUPOBAHHS JIEKTPOH- n . N + N
HBIX CPEJICTB

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TpPH HM3yYCHUHW AWCIMIUINHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MIPU U3YUECHUU TUCUUILIAHBI, U BUJOB 3aHS -

THH

Bunel 3ansatuit

Komnerenuuu
Jlek.

JIa6. pad
Cam. pa0.

DopMbl KOHTPOJIS
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OIIK-7 + + + Koncnekr camonoaroroBku, 3a-
umTa otuera, Otyer no nabopa-
TopHOU pabore, Tect, [{uddepen-
LHUPOBAHHBIN 3a4ET

T1IK-2 + + Koncnekr camonoaroroBku, 3a-
mmTa otuera, OTueT mo Jrabopa-
TopHOU paborte, Tect

6. UnTepakTUBHBIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH I
He npenycmorpeno PVYIIL.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 z S
3 =
< 2=
]
HaszBanus pasznenos HanmenoBanwue 1ab0paTtopHBIX padboT 5 - &9
5 2 E
= g 2
a Q2
~ S
4 cemectp
4 ncTpyMeHTalbHbIE OcBoenue cpenpl nporpaMmupoBanus Arduino 2 OIIK-7
cpezacTBa pa3paboTKu Hroro 5
MIPOTPAMMHOTO
obecrnieveHus AJs
MHKPOKOHTPOJIIEPOB
¢upmbl Atmel
5 Metononorus Pabota ¢ mopramu BBOAa-BeIBOIa. OpraHu3aIusl BbI- 6 OIIK-7,
pa3paboTku BOJ1a HHGOpMAITUU IIK-2
HgOFpaMMHOFO Pabota ¢ mopramu BBoga-BeIBOIa. OpraHu3aius BBO- 6
TIeYCHUS
obecriete na uHpopmanuu
Buemnue npepeiBanus 10
Taiimepsl
BriBo nHGOpMALIMU(CIBUTOBBIE PETUCTPBI, CEMHCET- 8
MEHTHbIEC UHAUKATOPHI)
AHanoro-udpoBoii npeodpa3oBareb 10
Hroro 48
Hroro 3a cemectp 50

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He mpenycmorpeno PVYII

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHEI B
tabmune 9.1.
Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIETECHIIH

nn

Bunap! camocTosTensHOM
paboThI

9

Haspanwus paznenon DopMbI KOHTPOJIS

TpynoeMkocTsb,
dopmupyembie
KOMIIETEHI]
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4 cemecTp

1 BBenenue B [IpopaboTka JIEeKIIMOHHOTO 4 |OIIK-7 HuddepenunpoBanHbIii
MHUKPOKOHTPOJUIEPHbIE Marepuaia 3ayeT, Tect
YCTpPOMCTBA. Hroro
2 Crpykrypa u npuHiun | [IpopaGoTka J1eKIIHMOHHOTO OIIK-7 HuddepenunpoBaHHbIii
JIEHCTBHSI OCHOBHBIX Matepuaia 3ayer, Tect
Groxos Hroro 4
MHUKPOKOHTpOJLIEPA
3 O0630p anmapaTHOU [TpopaboTka JIEKIIMOHHOTO 2 |OIIK-7 HuddepenurpoBaHHbIi
miargopmer Arduino Marepuaa 3aueT, Tect

Hroro
4 NlHcTpyMEeHTaJIbHbIE IIpopaboTka JIEKIIUOHHOTO OIIK-7 JuddepenumpoBaHHbIii
CpeacTBa pa3paboTKu MaTepuana 3ayer, Tect
IIPOrpaMMHOTO Hroro 2
obOecrieueHust 1
MHUKPOKOHTPOJIJIEPOB
¢bupmbr Atmel
5 Meronosorus [IpopaboTka I1eKIHMOHHOTO 24 |OIIK-7, |3amura otyera, Koncnekr
pa3paboTKu Marepuaia [1K-2 CaMomNoJIroTOBKU, OTYET
HI6)OFpaMMHOI‘O TToroToBKA K JTAGOpaTop- 78 ¥0 nabopaTopHoii padore,
oOecrnieueHus HBIM paGOTaM ecT

OdopmieHre 0TYETOB T10 12

J1abopaTOpHBIM paboTam

Hroro 114
6 Untepodeiicel nepenaun | [IpopaboTka JIEKIMOHHOTO 6 |OIIK-7 HuddepenuupoBaHHbIii
JTAaHHBIX Marepualia 3aueT, TecT

UTtoro 6
Hroro 3a cemectp 132
Hroro 132

10. KypcoBoii npoekTt / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIN
. MaxkcuMaTbHBIT MaxkcuMaTbHBIT
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
4 cemectp
3amura oT4eTa 12 12 32
Koncnekt camornoaroros- 10 10 10 30
KU
OTueTt no nabopaTopHOi 12 12 14 38
pabore
Hrtoro makcumyM 3a nepu- 30 34 36 100
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on

Hapacraromum utorom 30 64 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUN cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6aJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecrevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. MuxkponporeccopHble YCTpOHCTBa U cucTeMbl: YuebHoe nocodue / Pycanos B. B., llleenen
M. 1O. - 2012. 184 c. [DnekTpoHHBI pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/867
(mara obpamenus: 29.06.2018).

12.2. lonoiHuTEAbHAS JIUTEpPaTypa

1. Kocrtiok, 0. JI. OcHoBbl anropurMmuzanuu: yueonoe nocooue / FO. JI. Koctrok; Tomckuii ro-
Cy/IapCTBEHHBII YHUBEPCUTET CHCTEM YIIPABICHHS U PaIHodIeKTpoHUKH, Kadenpa aBroMaTn3npoBaHHBIX
cucteM ynpasneHus.— Tomck: [6. u.], 1999.— 122. (nanuuue B 6ubmuoreke TYCVYP - 12 3k3.)

2. BrraucnuTenbHBIE YCTPOWCTBA U CUCTEMBL: YueOHoe mocobue / Wmroxun b. B. - 2010. 181 c.
[OnexrponHblii pecypc] - Pexum nocrtyma: https://edu.tusur.ru/publications/1713 (mara oOpaiueHus:
29.06.2018).

3. MHWudopmaruka u nporpammupoBanue: YdyeOHoe mocobue / Ilepmsikosa H. B. - 2016. 188 c.
[OnexTponHbIii pecypc] - Pexkmm noctyma: https://edu.tusur.ru/publications/7678 (mara oOparmieHus:
29.06.2018).

12.3. YueOHO-MeTOAHYECKHE TOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS
1. Pabota ¢ mopramu BBOja-BbIBoAa. Opranusanus BbIBojia MHGoOpMauu: Meroguueckue yka-
3aHUS K BBIIIOJHEHUIO MPAKTHUECKUX 3aHATHIA M caMOCTosTeNbHON paboTel / bomOuzoB A. A., Jlomunos
A.T.-2017. 13 c. [DnexktponHsIil pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6758 (mata
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obpamenus: 29.06.2018).

2. Pabota ¢ mopramu BBOma-BbIBOAA. Opranuzaius BBoAa nHpopMaiuu: MeToauyeckue yKasa-
HUSI K BBINOJIHEHHUIO JTA0OPaTOPHOM U caMoCTOsATeNbHON paboTel / bomOu3oB A. A., Jlommnos A. T -
2017. 8 c. [DnexkrponHbIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7002 (mara o6-
pamenus: 29.06.2018).

3. BHemHue npeppiBaHus: MeToaMUeCKHEe YKa3aHUsl K BBITIOJHEHUIO JIA0OPAaTOPHON M CaMOCTOS -
TesbHOM padotsl / bom6uzoB A. A., Jlonmos A. I'. - 2017. 9 c. [OnekrpoHHbIi pecypc] - Pexum nocty-
na: https://edu.tusur.ru/publications/6979 (nara oopamenus: 29.06.2018).

4. Taiimepsl: Meroquueckue yKa3aHusl K BBIIOJIHEHHIO JTJAOOPATOPHOM M CaMOCTOATENBHOM pa-
6otel / bomOuzoB A. A., Tpenkans E. U. - 2017. 9 c. [DnexrpoHHbIii pecypc| - Pexum pocryna:
https://edu.tusur.ru/publications/6980 (nata obpamenus: 29.06.2018).

5. BuBox undopmarmu: Meronuyeckue yKazaHHUs K BBITTOJIHCHHIO J1a0OPaTOPHOW M CaMOCTOs -
TesnbHOM padoTsl / bom6u3oB A. A., Jlonmmos A. I'. - 2017. 9 c. [OnekrpoHHbIi pecypc] - Pexum nocty-
na: https://edu.tusur.ru/publications/6981 (mara obpamenus: 29.06.2018).

6. Amnanoro-mdpoBoii mpeodpazoBatens: Meroauueckue yka3zaHHs K BBIIIOJIHEHUIO JabopaTop-
HOH U caMocTosITeIbHON paboThl / bomOou3oB A. A., Jlomunos A. T'. - 2017. 12 c. [DnekTpoHHBII pecypc]
- Pexxum poctyna: https://edu.tusur.ru/publications/6982 (nata obpamenus: 29.06.2018).

7. Ornamounas mnara VX MEGA-128: Metoaudeckue yka3zaHusi K JaOOpaTOpHBIM padboTam /
Kouyounckwii B. I1., M3tomoB A. A., Pynesckuii B. M. - 2018. 42 c. [DnekrponHslii pecypc] - Pexum 1o-
cryma: https://edu.tusur.ru/publications/7753 (nata o6pamenus: 29.06.2018).

8. Meroauueckoe nmocoOue Mo MpOrpaMMHUPOBAHUIO MUKPOKOHTPOJIEPOB: Y4eOHO-MEeTOonnye-
ckoe nocobue / [lyroBkun A. B., I'ybapeBa P. B., Copokuna E. C., boituenko A. B., Mykames A. M. -
2015. 45 c. [DnexTponHbIl pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/5896 (mata 06-
pamenus: 29.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
[Tnardpopma Arduino

https://www.arduino.cc/en/Main/Products

Psin MmukpokoHTpoIIepoB/MuKpomnpoieccopoB ¢pupmsl atmel
http://www.atmel.com/products/microcontrollers/default.aspx

VYu4eOnslii kypc no AVR

http://proavr.narod.ru/

AN NS

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HUCITONIL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne JJIs J1adopaToOpHbIX padoT

JlaGopaTopusi KOMIIBIOTEPHOTO POEKTUPOBAHUS

ydeOHast ayJuTOPHS TSI TPOBEACHUS 3aHATHHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpus Ui NPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
yueOHast aymUTOpus JJIsl IPOBEICHHS 3aHSITUH CEMHHAPCKOTO TUTIA, TOMEIICHUE ISl KypCOBOTO MTPOEKTH -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMELICHUE JJIs IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIBTAIlii, TOMEIIEHUE ISl POBEACHUS TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHOM aTTeCTAllUH, TOMe-
IIEHUE JUIsI CAMOCTOSTENBHOM paboThI

634050, Tomckast o6mactb, 1. Tomck, Jleanna npocmnexr, a. 40, 143 ayx.

Onucanue uMerouierocs 000pya0BaHuUs:

- [lepconanbhblii koMmbroTep (20 mT.);

- YerpoiicTBo reHepanun U o0pabotku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mrt.);

- HcnplTaTenbHblil  1a00OpaTOpHBIA  CTEHJ Y3JI0B aHAJOTOBOM M LUGPOBOM 3JIEKTPOHUKU
MikroFElektronika Analog System Lab Kit PRO (10 wr.);

- Otnagounas miara Arduino UNO (15 mit.);

- Otnagounas mnata STM32F4291-disk (10 wT.);

- TpéxxaHalbHbIN TUHEHHBIA UCTOYHUK MOCTOHHOTO Toka GPD-73303D (10 mT.);

- Ocmmmnorpag DSOX1102G (10 mt.);

- JIaboparopHslit MakeT Basys 3 Artix-7 FPGA Trainer Board (10 mT.);

- [Ipoextop Acer P1385WB;

- DKpaH JuIs IPOEKTOPA;

- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHOe obecrieueHue:

— Arduino IDE

— FoxitReader

— Unreal Commander

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOATeIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEeHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTtb, . Tomck, Bepimmauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «VHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHue NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. B omnagounoii minate Arduino UNO ncnosnb3yeTcst MUKPOKOHTPOJIIEP GUPMBI ...

1) Intel;

2) Atmel;

3) AMD;

4) STMicroelectronics.

2. YbepuTe nuuiHee

1) digitalRead;

2) pinMode;

3) digitalWrite;

4) bitRead.

3. Kak pacmmgpoBsiBaercs abbpesuarypa DDRB

1) Double Data Rate;

2) Dialog Data Registry;

3) Data Direction Register;

4) Data Definition Result.

4. Y6epute nuIiHee

1) NOR;

2) OR;

3) XOR;

4) BOR.

5. B cpene nporpamMmmupoBanus Arduino HTHULIMAIU3UPYIOUIUE NEHCTBUS, KaK MIPABUJIIO, BBITTOJIHS -
10TCS B QYHKIIUN

1) main;

2) init;

3) loop;

4) setup.

6. void loop()

{
digitalWrite(led1, HIGH);
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delay(1000);

digitalWrite(led1, LOW);

delay(1000);

h

C xako#t 4acToTOl 0oOecreunBaeT MUTaHUE CBETOAMO/1A TIPEICTABICHHBIH BbIIIE (hparMeHT Koja?

1) 1 x['m;

2)2 '

3)0,5 T'y;

4)1TI'n.

7. C moMoIipio Kakoi (hyHKIIUH OCYIIECTBIISIETCS ChEM 3HAYCHHSI C BBIBOJIA TIOpTa?

1) scanf;

2) ReadLn;

3) pin;

4) digitalRead.

8. [IpepbiBanue — 3710 ...

1) aBapuiiHasi OCTaHOBKaA MPOIECCOPa;

2) curHa, cooOIIAOLIHIA TPOIIECCOPY O HACTYIUIEHUH KaKOTo-JINO0 COOBITHS,

3) npuHyaUTENIbHAS OCTAHOBKA CBA3H OTJIAJ0YHOM IJIAaThl M IEPCOHATBLHOTO KOMITBIOTEPA;

4) ocTaHOBKA MPOIIMBKY MUKPOKOHTpPOJIIEPA.

9. ICTOYHMKOM BHEIIHUX MPEPHIBAHUIN HE SBIISIIOTCS

1) u3MeHeHne coCcTOsIHNS OTHOTO M3 BX0A0B MUKpokoHTposuiepa (INTO, INT1);

2) u3mMeHeHue cocTossHust ogHoro u3 rpymmbl TuHOB (PCINTO ... PCINT23);

3) 3aBepieHHe Nepesady 1o nocienoBaresbHoMy kaHany SPI;

4) cOOBITHSI TAMEPOB-CUETIHKOB.

10. I'mobanbHOE pa3pelieHne NpepbIBaHUN BBIIOTHICTCS C HCIIOIb30BaHUEM (DYHKIHH

1) SREG;

2) cli;

3) sei;

4) interrupt_enable.

11. Kakoii Hy>)KHO yCTaHOBUTH JEIUTHh YaCTOTHI B 8-OMTHOM CYETUHKE, 4TOOBI ObLIa JOCTHXKHMA
yacrora cpadateiBanus 50 I'n? TakToBas yactoTa MUKpOKOoHTpoiutepa 8§ MIw.

1)8;

2) 64;

3) 256;

4) 1024.

12. Kakas gactoTa cpabaTeiBaHHs TaiimMepa OyJeT Mpu CIenyIONuX mapaMeTpax:

TaKTOBasl 4aCTOTa MUKPOKOHTpoJuiepa 8 MI'L; nenuTens yacToThl 8; TaliMep BBIIOJIHSET 3a MEpU-
ox 10000 cuetosB.

1) 50 I';

2) 100 I'm;

3) 200 I'y;

4) 10 I'm.

13. Ybepute HeCyIIECTBYIONIUE BH/IBI aHAIOTO-IIM(POBBIX Mpeodpa3oBaTeneit

1) ALII mpsimoro mpeoOpa3oBaHus;

2) ALII napannenbHOro NpuoIKeHNS;

3) ALII mocnenoBareapHOTO MPUOTMKEHNS,

4) lenbta-curma ALIIL.

14. MuHUManbHOE M3MEHEHHE BETUYMHBI aHAJIOTOBOIO CUTHAJA, KOTOPOE MOXKET ObITh Mpeol-
pazoBaHo gaHHbIM ALIII — 570 ...

1) Pazpsarocts ALIIT;

2) Paspemienne AL

3) YactoTa TUCKpETH3AINY;

4) OnopHoe HamnpsKEHUE.

15. YerpoicTBO, MCTONB3YyeMOE ISl XpaHEHUSI N-pa3psAIHbIX IBOMYHBIX TAHHBIX W BBIMOJHECHHS
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npeoOpa30BaHMii HaJl HUMH — 3TO ...

1) Tpurrep;

2) MynbTUILIEKCOD;

3) Peructp;

4) Hudpatop.

16. Kakyto orepariyto He0OX0IMMO BBIMTOIHUTE ¢ IBOUYHBIMEU unciiamMu b1001 u b1111, 4T06BI 110-
ayuutb b0110

1) WJIN;

2) U;

3) UnBepcus;

4) Uckmovaromee NJIN.

17. CABUTOBBIN PETUCTP CIIYXKHUT IS ...

1) XpaHeHus: OOJBIINX MACCUBOB JaHHBIX;

2) YBenu4eHus YKciia BRIBOJOB MUKPOKOHTPOJIIEPA;

3) BBoga naHHbIX;

4) CornacoBaHus.

18. Ckonbko TakToB Tpedyercs 8-6utHomy ALIT mpsimoro mpeoOpa3oBanust 1t OLM(PPOBKHU BXOA-
HOT'O HaNpsHKEHUs ?

D1

2) 2;

3)8;

4) 16.

19. Kakoe Oynet 3HadeHue Ha Beixozae 8-OmtHoro ALIIL, ecnu BXxomHO# curHan cocrapisieT 3 B, a
onopHoe HamnpsikeHnue 4 B?

1) 3;

2) 220;

3) 191;

4) 0,75.

20. Kakue uHTepdeiics nepenayn JaHHBIX HEe TOAICPKHUBAIOTCS B MUKPOKOHTPOJIIEpE ceMeicTBa
AVR?

1) UART;

2) TWI;

3) SPI;

4) 1-WIRE.

14.1.2. Bonpocsl nu¢depeHIIupPOBAHHOIO 3a4YeTa
Mukpokontpoiuiep. Onpenenenue. Chepbl IpUMEHEHHS.
CtpyKTypa MUKPOKOHTpOJLIEpA.
PackpbiTh nonsitue apxurektypsl RISC.
Knaccugukaryst MUKpPOKOHTPOJIIEPOB.
Peructpsl obmiero Haznauenus. Onpenenenue. Haznauenue.
CTpyKTypa IporpaMMBl It MUKPOKOHTpOJLIEpa
[Topts! BBoAa/BbiBoAa. Onpenenenue. Haznauenue. Opranusanust paboThl.
[TpepriBanus. Onpenenenne. Haznauenue. Crioco0 MCmonb30BaHUs
Taitmepsl. Onpenenenune. Knaccuduxanus. Crnoco0 UCnob30BaHUs
[HupotHo-uMnynbcHast Moaysinusi. Onpenenenue. Haznauenne. Crioco0 MCHOIb30BaHUS
Amnasnoro-udpooit npeodpaszosarens. Onpeaenenue. Opranuzaius padoThI.
OCHOBHBIE TIPOU3BOUTEIN MUKPOKOHTPOJLIEPOB
Wnrepdeiic UART. IIporokon. Opranuszanus CBs3U ¢ epcoHaIbHBIM KoMIbioTepoM (RS-232).
Unrepdeiic SPI. IIpoTtokon.
Wntepdeiic TWI. IIpoTokon.
Unrepdeiic 1-WIRE. [Iporoxor.

14.1.3. Bonipocbl Ha cAaMONOATOTOBKY
KoHCHEKT TeopeTHyecKoro Marepuasia u3 MeTOANYECKOTo yKa3aHHs K J1abopaTopHoOi paboTe
AHaM3 MpaKTHYECKON YacTH JIa0OpaTOpHOH pabOTHI

CornacoBaHa Ha noptane Ne 35644 13



[IpenBaputenbHOE cOcTaBIeHUE (PparMEHTOB IPOTPAMMHOTO 00ECTIEYEHUS COTTIACHO MOPSAKY BbI-
MTOJIHEHUSI JTaOOpaTOPHOI pabOTHI
OTBeTHI HA KOHTPOJILHBEIC BOITPOCHI

14.1.4. Tembl 1a00paTOpHBIX padoT
Pabota ¢ mopramu BBOAa-BBIBOIA.
Opranuzanus BeIBoj1a MHGOpMaIMu
Pabota ¢ mopramu BBOAa-BBIBOIA.
Opranuzanus BBoJia UH(OpMaLUU
Buemnue npepsiBaHus
Taiimepsl
BriBon nadopmanuu
(CIBUTOBBIE PETUCTPBI, CEMUCETMEHTHBIE HHIUKATOPHI)
Amnanoro-1udpoBoii npeodpazoBareib

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIHU/I0B
Jns nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHLIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bupl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas MTPOBEpKa

3peHHs OTIPOC MO TePMUHAM (MHOUBUYaJIbHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJaMH
ammapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMHM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4aIOILIErocsi Ha MOMEHT MPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIAM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHA BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUH OICHOYHBIX CPEJICTB, 8 IMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEOCTABJICHUE 3a/IaHUS C UCTIONB30BAaHHEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEJIHUUBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [t Takux oOyyaromuxcsl npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT aCCUCTCHTA,

- MIPE/ICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yJIbTATOB OOYUCHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10pO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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