MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MUKPOITPOIIECCOPHBIE YCTPOMCTBA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT
Hanpasnenue nmoaroroBku / crieranbHOCTh: 27.03.04 YnpaB/ieHne B TEXHHYECKHX CHCTeMAaxX
Hanpasnennocts (npoduip) / crienmanuzanus: Y npaBJjieHue B po00TOTEXHHYECKHX CHCTeMAax

®opma 00ydeHHs: 3a04HAs (B TOM 4YHUCJIEe ¢ MIPUMEHEHUEM JUCTAHUMOHHBIX 00pa3oBaTelbHbIX
TEXHOJIOTHil)

®dakynpTeT: @aKyJAbTET JMCTAHIMOHHOTO 00y4yenus (®/10)

Kadenpa: Kadenpa koMnblOTepHBIX CHCTeM B ynpaBjieHuu u npoexktuposanun (KCYII)
Kypc: 2

Cemectp: 4

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 4 cemectp Bceero Eaunuiis

JlaGopaTopHbie 3aHITHS 8 8 4acoB
CamocrositenpHas pabora 156 156  4yacoB
CamocrostenbHas paboTa Mo pyKOBOJCTBOM IpenogaBaTess 10 10 4acoB
KoHnTpoabHble paboThl 2 2 4acoB
IToaroroBka u cmava 3adera 4 4 qacoB
OO0mast TpyZ0eMKOCTh 180 180  yacos
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 5 3.€.

®opMBbI MPOMEKYTOUYHON aTTECTALUS Cemectp KomnuecTtBo
3auer 4
KontponbHabie paboThI 4 1

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

l. CiocoOHOCTBIO YYHUTHIBATH COBpPEMEHHBIE TEHICHIHU pPAa3BUTHUS DIEKTPOHUKH,
BBIUMCIIUTEIBHON TEXHUKH, HH(POPMAIIMOHHBIX TEXHOJIOTUH B CBOCH MPOQecCHOHANBHON 1eATEIbHOCTH,
a Tak)Ke TOTOBHOCTBIO K YYacTHIO B paboTax MO M3TOTOBJIEHHUIO, OTIAJKE U CJade B HKCILTyaTALUIO
CUCTEM U CPEJICTB aBTOMATU3ALMU U YIIPABICHHUS.

2. ®opMHpPOBaHHE CUCTEMHOTo 0a30BOT0 MpeJCTaBICHHS, CTYICHTOB IO OCHOBaM
MHUKPOIPOLIECCOPHBIX CUCTEM.

1.2. 3agauy AUCHUILIUHBI

1. 3agaun AuCUMIUIMHBL cHOPMHUPOBATh MPEJICTABICHUS O: MNPUHIUMNAX MOCTPOCHUS H
(GYHKIIMOHANBHBIX BO3MOXXHOCTSIX MHUKPOMPOIECCOPHBIX CUCTEM, MHUKPOKOHTPOJIEPOB H
npoMbIIEHHBIX OBM; cOCTOSIHMU pa3BUTHS COBPEMEHHOMN 3JIEMEHTHOMW 0as3bl, BEIYIIUX MHUPOBBIX
W3TOTOBUTENSAX U OTEYECTBEHHBIX MOCTABIIUKAX 3JEKTPOHHBIX U MUKPOIPOLIECCOPHBIX KOMIIOHEHTOB;
METOJIMKE MPOEKTUPOBAHUSI MUKPOIIPOLIECCOPHBIX CHCTEM.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-6. Cnoco6en
paszpabaThIBaTh U
UCIIOJIb30BaTh
QITOPUTMBI U
POTrPaMMBl,
COBpPEMEHHbBIC
UH(POPMAITMOHHBIE
TEXHOJIOTUH, METOIbI 1
CpeICcTBa KOHTPOJIS,
JTUATHOCTUKH U
yIpaBJICHUs, IPUTOTHBIC
JUTSE IPAKTHYECKOTO
pUMEHEHHUS B chepe
CBOEH
pohecCHOHATLHOM
JCSITeIbHOCTH

OIIK-6.1. 3naer
COBPEMEHHBIC aJITOPUTMBI U
pOrpaMMBl,
UH(POPMALMOHHbIE
TEXHOJIOTUH, METOJIbI 1
Cpe/cTBa KOHTPOJIS,
JIMAarHOCTUKY U YIIPABJICHHUSI,
HPUTOJIHBIC IS
NPAKTHYECKOTO TPUMCHEHHUSI
B c(epe cBoei
pohecCHOHATLHOM
JeSTEIbHOCTH

3HAeT COBPEMEHHBIE aJITOPUTMBI U
IMporpamMmalI, I/IH(l)OpMaL[I/IOHHI)IG TEXHOJIOI'uu,
MCTOABI U CPCACTBA KOHTPOJIA, AMATHOCTUKH
U YIIPABJIEHUSA MUKPOIIPOLIECCOPHBIX CUCTEM

OIIK-6.2. Ymeer
paszpabaThIBaTh,
MOAUPUITPOBATH U
HCIIOJIb30BaTh
CYILIECTBYIOIINE aITOPUTMBI U
IPOrpaMMBl,
nH(pOpMaITMOHHBIE
TEXHOJIOTHH, METO/IbI U
CpelCTBa KOHTPOJIS,
JTUArHOCTHKY U YIPaBIICHUS
MIpY PEIIEHUH 33]1a4 B CBOECH
npodecCuoHaIbHON
JESITEIIbHOCTH

YmMmeer pazpabaTriBaTh, MOIU(DUIIMPOBAT U
WCTIOJIF30BAaTh CYIIECTBYOIIUE aJITOPUTMBI U
MIPOTPAMMBI JUISI MUKPOIIPOIIECCOPHBIX
cUCTEM

OIIK-6.3. Bnageet HaBbIKaMH1
MPUMEHEHUS
UH(POPMAIIMOHHBIX
TEXHOJIOTHIl, METOJIOB U
CPEIICTB KOHTPOJIA,
JTUATHOCTHKY M YIPaBIICHUS, a
TaK)Ke aJITOPUTMOB U
pOrpaMM, OCHOBAaHHBIX HA
ATUX METOJaX, IS
MPAKTUYECKOTO MPUMEHEHUS
B cepe cBoeit
npodeccuoHaNbHOMI
JESITEIIbHOCTH

Bnaneetr HaBbIKaMH TPUMEHEHUS
MH(POPMALIMOHHBIX TEXHOJIOTUH, , @ TAKKE
yMeeT pa3pabaThIBaTh alTOPUTMBI U
IIPOTpaMMBbl JUIsl HCIIOJIB30BAHUS B
MHUKPOIIPOLIECCOPHBIX YCTPOICTBaX
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OIIK-8. Cnocoben OIIK-8.1. 3naer 3HaeT HOPMATUBHBIE TOKYMEHTBI U 3TaIlbl

BBITIOJIHSITH HAJIAJIKY HOPMATUBHBIC TOKYMEHTHI U | pa3paOO0TKH CUCTEMBI YIIPABJICHHS HA OCHOBE

W3MEPUTEIIbHBIX U 3Tambl pa3padOTKH CUCTEMBI | MHKPOITPOIIECCOPOB

YIPABJISAIOUIUX CPEJCTB | YIPaBICHUS CIOKHBIMU

1 KOMILJIEKCOB, TEXHUYECKUMH OOBEKTaMHU U

OCYLIECTBIISATh UX TEXHOJIOTHYECKUMU

periaaMeHTHOe poLeccaMu

00CITy)KHBAaHHC OIIK-8.2. YMmeeT BbINOJHATE | YMEET BBINIOIHATh HATAIKY U3MEPUTEIIBHBIX
HaJaJKy U3MEPUTEIbHBIX U |HM YIPABISAIOIIUX CPEICTB U KOMIUIEKCOB;
YOPaBISAIOIUX CPEACTB U OCYUIECTBIISATh PETIIAMEHTHOE 00CITyKUBaHNE

KOMIUIEKCOB; OCYIIECTBIISITh | YCTPOHCTB BHYTPU KOTOPBIX €CTh
peraaMeHTHOE O0CITyKHBaHHE | MUKPOIIPOLIECCOPHBIE YCTPOIicTBa
M3MEPUTENbHBIX U
YIOPaBISIOIUX CPEACTB U
KOMILIEKCOB T10
YTBEPKICHHBIM HOpMaTHBaM

OIIK-8.3. Bnaneer npuemamu | Bnaneer npuemamu nporpaMMUpOBaHus U
HaJIaJIKU U PETIAMEHTHOTO 3arpy3Ku porpamMm Ha MUKpPOIPOLIECCOP
o0CTy)KUBaHUS
WU3MEPUTEIBHBIX U
YIPaBISAOLUX CPEACTB U
KOMILIEKCOB

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smmmna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUAM YU4SOHOM eI TeIbHOCTH

Bceero |Cemectpsl

Bunp! yueOHoM 1esTeIbHOCTH
4acoB |4 cemectp

KonTakTHas aynuTtopHas padora o0y4yaoumuxcs ¢ npenogaparesieM, Bcero 20 20
JlaGopaTopHblie 3aHATHS 8 8
CamocrosTenbHas paboTa Mo pyKOBOJICTBOM IpenoiaBaTess 10 10
KoHnTponbHble paboTh 2 2
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 156 156
BHeayIMTOpHAasi padoTa 00y4aIMXcs ¢ npenoaaBaresieM, BCero
CamocrosTenbHOe U3yUeHHE TeM (BOIIPOCOB) TEOPETHUECKON YacTh 59 59
JVCLIUTUTMHBI
[TonroroBka Kk KOHTPOJILHOU paboTe 57 57
[ToaroToBka k mabopatopHoi padbore 24 24
Hanucanue otueta o nabopaTtopHoii padote 16 16
Iloaroroska u ciaya 3ayera 4 4
O0mas Tpy10eMKOCTH (B Yacax) 180 180
OO0mas TpynoemMKkocTsb (B 3.e.) 5 5

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI Y4COHOH eITEIbHOCTH

HasBanus paznenos (Tem) JIa6. | Kontp. | CPII, Cawm. | Beero uacos (6eu3 dopmMupyemsbie
IUCIUAIUINHBL pab. | pad. q, pab., | MpOMEHKYTOUHOM KOMIIETEHIINHU
q aTTECTaIluH)
4 cemecTp
1 CrpykTypa - 2 1 18 21 OIIK-6, OIIK-8
MHUKPOIPOIIECCOPOB.
2 OCHOBHEIE CBEICHUS O 4 2 37 43 OIIK-6, OIIK-8
nepu@epuiHbIX MOTYJIAX
MUKPOKOHTPOJLIEPOB.
3 Mopynu nocie10BaTeabHOro - 1 16 17 OIIK-6, OIIK-8
oOMeHa B MUKPOKOHTpOJLIEpax.
4 3arpy3ka nporpaMmsl B - 1 16 17 OIIK-6, OIIK-8
MUKPOKOHTPOJLIEP.
5 CucreMa KOMaHa - 1 16 17 OIIK-6, OIIK-8
MHKpPOKOHTposiIepoB AVR.
6 s3Ik Cu mig - 1 16 17 OIIK-6, OIIK-8
MUKPOKOHTPOJILIIEPOB.
7 Mukpokontposuiep ATmegal6.| 4 3 37 44 OIIK-6, OIIK-8
OcHOBHBIE XapaKTEPUCTUKH,
PETHUCTPBL.
Uroro 3a cemectp| & 2 10 156 176
Urtoro| 8 2 10 156 176

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHBI

Copnepxanue pa3aenoB (TeM) AUCHUIIIMHBI IPUBEICHO B Tabmuie 5.2.
Tabnuma 5.2 — Conepkanue pa3aenos (TeM) TUCIUTUIHHBI

Hazpanus pas3aciioB

CPI1 dopmMmupyeMbie
Coneprkanue pa3iesioB (TeM) TUCIUTLTAHBI ’ PMHPY

(TeM) AUCUHUTLIIMHBI q KOMIETEHIINH
4 cemecTp
1 Crpyktypa OcHoBHbIE IOHATHA. APXUTEKTYypa 1 OIIK-6, OIIK-8
MHKPOTIPOLIECCOPOB. MUKpOoKOHTpoiepoB ATmegal 6, mporpammHas
MO/IEIb.
Uroro| 1
2 OcHogubie cBenenus o |[[lopter BBogma/BeiBoa A, B, C, D (I/O). 2 OIIK-6, OIIK-8
nepupepunHbIX Amnanorossiii komnapatop (AC). AHanoro-
MOJTYJISIX mudpoBoit npeodpaszoBatens (A/D

MHUKPOKOHTPOJIJIEPOB. CONVERTER). Taitmepsl/cueTunku
(TIMER/COUNTERS). CroposxeBotii Taiimep
(WDT) . COopoc npy CHI)KEHUU HATIPSKEHUS
nutanusg (BOD). IlpepriBanusi INTERRUPTS).
TakToBblii reHepaTop. CUCTEMa peaIbHOTO
BpeMenu (RTC). [TamsTs.

Utoro| 2

CornacoBaHa Ha noptane N2 78028 5



3 Mopaynu YHUBepCcabHbIN MOCIIEI0BATENbHBIN 1 OIIK-6, OIIK-8
[0CJIEZI0BATEIBHOIO pueMonepeIaTIuK
oOMeHa B (UART unu USART). [TocnenoBarenbHblit
MHUKPOKOHTpOJLIEpAX. nepudepuiinsii uaTepdeiic SPI.
JIByXIIpOBOHOM TIOCTIEIOBATEIBHBIN HHTEP(hEHC
TWI (120).
Hroro| 1
4 3arpy3ska nporpammsl | BHytpucxemuoe nporpammupoBanue (ISP). 1 OIIK-6, OIIK-8
B MUKPOKOHTPOJLIED. ITpommuska yepe3 JTAG. IlapamnensHoe
BBICOKOBOJIbTHOE MIPOrPaMMHUPOBAHUE.
[TpomuBka yepe3 Bootloader.
Uroro| 1
5 CucrteMa KOMaHI Peructpsl coctosinus. [Ipunuun peanuzanuu 1 OIIK-6, OIIK-8
MHUKPOKOHTPOJUIEPOB BBITIOJIHEHMSI TPOrpaMMBbl. BeI30B
AVR. MOJITPOTPaMMBbI Ha SI3bIKE HU3KOTO YPOBHSI.
dopmaThl IpeACTaBICHUS YUCeN. S3bIK
acceMOuiepa U IUPEKTUBBI JUIs
MHKpPOKOHTposiepoB AVR.
Hroro| 1
6 A3pik Cu mist MaremaTtuuecKkre 1 JIOTHYECKHUE ONepauu 1 OIIK-6, OIIK-8
MUKPOKOHTPOJLIEPOB. npucBoenus. Oneparopsl casura. Komanas
ycinoBHbIX niepexoaoB Cu. CTpykTypa
nporpaMMsl Ha si3bike Cu. OObsiBIEHNE
nepeMeHHbIX. Onrcanne GyHKIMNA —
00pabOTUYHKOB MPEPHIBAHUI.
Hroro| 1
7 MUKPOKOHTpPOJLIED Onucanue BBIBOAOB MUKPOKOHTpoJiepa AVR 3 OIIK-6, OIIK-8
ATmegal6. OcnoBuble |ATmegal 6(L). ITopTel BBO#a-BeIBOAA. TaliMepbl-
XapaKTepUCTUKH, cuetunku. Monynes UART. Moayns AL —
PETUCTPBL. aHanoro-1ugpoBoi npeodpaszoBareins (Analog to
Digital Converter). IIpepbiBanust.
Utoro| 3
Uroro 3a cemectp| 10
Hroro| 10

5.3. KontposabHbie padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOThI MPUBEIEHBI B Ta0muLe 5.3.
Tabmuma 5.3 — KontpoabsHbie paboThl

Ne .. Buasl KOHTPOIBHBIX paboOT TpyaoeMkocTs, 4 Popmupyembie
KOMIIETEHIINH
4 cemecTp
1 |KonrtponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-6, OITK-8
IIPOBEPKOMH
Hroro 3a cemectp 2
Hroro 2

5.4. JlabopaTopHbIe 3aHATHSA

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuna 5.4 — HaumenoBanue 1ab0paTOpHBIX padboT
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Hazpanust pa3nenos (tem) HanmenoBanue dopmMmupyembie
TpynoemMKocCTs, 4
JUCLIUIIAHBI n1abopaTOpHBIX PadoT KOMIIETEHIIUU
4 cemecTp
2 OCHOBHBIE CBEJICHUS O ITopTsl BBOJA - BBIBOJA. 4 OIIK-6, OIIK-8
ne i
pUQepUIHBIX MOTYIISIX Troro 1
MUKPOKOHTPOJUIEPOB.
7 Muxkpoxkontposuiep ATmegal6. N3yueHne npepbiBaHuid, 4 OIIK-6, OIIK-8
OcHOBHBIE XapaKTEPUCTUKH, ANIL, UART
PETUCTPBL. HUtoro 4
Hroro 3a cemectp 8
Utoro 8

5.5.KoHTpoab camocTosITeIbHOI padoThl (KypCcoOBOil MPoOeKT / KypcoBasi pabora)

He npegycmoTpeHo yueOHBIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael caMmocTosTeNIbHOM paboThI, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIMU IPEICTABIICHBI B

Tabmuie 5.6.

Tabnuma 5.6. — Bunabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
HasBanus paznenoB | Buabl camoctostensHo# | TpynoemMkocTts, | opMupyembie DopmbI
(TeM) AMCUUTIITMHBI paboThI q KOMIETEHIINH KOHTPOJIS

4 cemecTp
1 CtpykTtypa CamocrosiTensHOE 9 OIIK-6, OIIK-8 3auér,
MHUKpPOIIPOLIECCOPOB. W3y4YeHUe TEM TectupoBanue
(BompoCoOB)
TEOPETUYECKON YacTH
JTUCTIATUTAHBI
IToaroroBka x 9 OIIK-6, OIIK-8 | KoHTposnbHas
KOHTPOJIBHOU paboTe pabora
Hroro 18
2 OcuoBHbIE cBeAcHHS |CaMOCTOATEILHOE 9 OIIK-6, OIIK-8 3auér,
0 nepuQepHITHBIX HW3YYEHHUE TEM TectupoBanue
MOJTYJISIX (BompocoB)
MUKPOKOHTPOJIJIEPOB. | TEOPETUUYECKON YaCTH
JTUCTIATUTAHBI
[ToaroroBka k 12 OIIK-6, OIIK-8 | JlaboparopHas
nabopaTopHol padbore pabora
Hanucanue otyera 1o 8 OIIK-6, OIIK-8 Otuer no
nabopaTopHoii pabote nabopaTopHOI
pabote
[ToaroroBka k 8 OIIK-6, OIIK-8 | KonTponbHas
KOHTPOJILHOHM padoTe pabora
Htoro 37
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3 Mopaynu CaMOCTOSTEIIFHOC 8 OIIK-6, OIIK-8 3auér,
MOCJIEIOBATEIHHOTO W3YYCHHE TEM TectupoBanwue
oOMeHa B (BoTmIpoCOB)
MUKPOKOHTPOJUIEpaX. |TCOPETHUYECKOM Y4acTh
JTUCTIMTLTAHBI
TloaroroBka x 8 OIIK-6, OIIK-8 | KoHTposnbHas
KOHTpPOJIbHOM paboTe pabota
Hroro 16
4 3arpy3ka nporpammsl | CaMoCTOSATETEHOE 8 OIIK-6, OIIK-8 3auér,
B MUKPOKOHTPOJUIEP.  |H3yYEHUE TeM TectupoBanwue
(BompoCoB)
TEOPETUYECKON YacTH
JTUCTIATUTAHBI
[ToaroroBka k 8 OIIK-6, OIIK-8 | KoHTposnbHas
KOHTPOJIBHOU paboTe pabora
Hroro 16
5 Cucrema KOMaH[ CamocrosiTenpHOE 8 OIIK-6, OIIK-8 3auér,
MUKPOKOHTPOJUICPOB  |M3yUCHUE TEM TectupoBanwue
AVR. (BompocoB)
TEOPETUYECKON YacTH
JTUCTIATUTAHBI
[ToaroroBka k 8 OIIK-6, OIIK-8 | KoHTposnbHas
KOHTPOJIBHOU paboTe pabora
Hroro 16
6 A3pik Cu miist CamocrosiTenpHOE 8 OIIK-6, OIIK-8 3auér,
MUKPOKOHTPOJUICPOB.  |M3yYEHUE TEM TectupoBanue
(BompocCoB)
TEOPETUYECKON YacTH
JTUCTIATUTAHBI
[ToaroroBka k 8 OIIK-6, OIIK-8 | KoHTposnbHas
KOHTPOJIBHOU paboTe pabora
Hroro 16
7 Mukpokontpoiiep | CaMmocTosiTenbHOe 9 OIIK-6, OIIK-8 3auér,
ATmegal6. OCHOBHbBIE |U3yYEHUE TEM TectupoBanue
XapaKTEpUCTHKH, (BoTmIpoCOB)
PETHCTPBHL. TEOPETUICCKOM YaCTH
JTUCTIATUTAHBI
[Toarororka k 12 OIIK-6, OIIK-8 | JlaboparopHas
nabopaTopHo paboTe pabora
Hanucanue otyera mno 8 OIIK-6, OIIK-8 Otuer o
nabopaTopHoii padoTte nabopaTopHOM
pabote
IToarororka k 8 OIIK-6, OIIK-8 | KouTponbpHas
KOHTPOJILHOHM padoTe pabora
Hroro 37
Hroro 3a cemectp 156
[ToaroroBka u cmaga 4 3auer
3ayera
Hroro 160
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5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB

3aHSITUA
Bupl yaeOHOI nesiTebHOCTH
dopmupyembie o
KOMIICTCHI A Jlab. Kont.Pa6.|CPII Cam, OPMP! KOHTPOI
pao. pao.
OIIK-6 + + + +  |3auér, KonrponsHas paborta, JlaboparopHas
pabota, Otuer o nabopaTopHoii padore,
TectupoBanue
OIIK-8 + + + + 3auér, KontponbHas pabora, JlabopaTopHas
pabota, Otuet no nabopaTropHoi pabore,
TectupoBanue

6. PeiiTunroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIb3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHHue TUCHMIIINHBI
7.1. OcHOoBHasi IMTEpaTypa

1. boponun K. B. MukpormnpoueccopHbsie ycTpoiicTBa U cucTeMbl: YuyebHoe nocobue / bopoaun K.
B. - Tomck : @10, TYCVYP, 2017. — 137 c. locTyn U3 TUYHOTO KaOWHETa CTyJeHTa. [ DJIEeKTPOHHBIN
pecypc]: — Pexxum moctymna: https://study.tusur.ru/study/library.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Illapanos, A. B. OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKHU: YUeOHOe mocoOue [DIeKTPOHHBIN
pecypc] / A. B. IllapanoB. — Tomck: TYCVYP, 2008. — 240 c. locTyn U3 TUYHOTO KaOMHETa CTYIEHTA.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/834.

2. Caxwues, A. M. MuKponpoIieccopHble CUCTEMBI: U(POBbIE YCTPOICTBA U MUKPOIIPOLIECCOPHI :
ydeOHOoe mocobue s cpeaHero mpodeccuoHanpHoro obpaszosanus / A. M. CaxHeB. — 2-e u31.,
nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2021. — 139 c. JlocTyn u3 au4yHOro kabuHeTa
CTyJeHTa. [ DNeKTpOHHBIH pecypc]: — Pexum moctyma: https://urait.ru/bcode/476521.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TTOCOOUSI

1. bopoaun, K.B. MukponpoieccopHbie yCTpOUCTBA : METOJIMYECKUE YKAa3aHUS MO OpraHUu3aluu
CaMOCTOSITEIIBHOW pabOTHI IS CTYACHTOB 3a09HOM (hOpMBI 00yUEHHUS HampaBiieHus moArotosku 27.03.04
YnpaBieHue B TEXHUUECKHUX CHUCTeMax OOydarloIuXcs C NpPUMEHEHHEeM JUCTaHIIMOHHBIX
obOpazoBarenbHbIX TexHOoTHH / K. B. Bopoaun. — Tomck : ®JIO, TYCVYP, 2017. — 17 c. loctyn u3
JUYHOTO KaOWMHeTa CcTyJaeHTa. [DIEKTpoHHBIH pecypc]: — Pexum pgocrtyna:
https://study.tusur.ru/study/library.

2. boponun K. B. MukpomnporieccopHble YCTpPOHCTBA M CHCTEMBbI: MeToauueckue yka3zaHus /
boponun K. B. - Tomck : ®JIO, TYCVYP, 2017. — 64 c. JlocTyn U3 TUYHOTO KaOMHETA CTY/JACHTA.
[DnexTpoHHbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE TOCOONS IJIS JINIY
€ OrPaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAIIBI i1l CAMOCTOSITENIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
W3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALINH.

J1st M1 ¢ HApYIIeHUsIMU 3PeHHUst:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

CornacoBaHa Ha noptane N2 78028 9


https://study.tusur.ru/study/library
https://edu.tusur.ru/publications/834
https://urait.ru/bcode/476521
https://study.tusur.ru/study/library
https://study.tusur.ru/study/library

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. bopoaun, K.B. MukponponeccopHble yCTpolcTBa U CUCTEMBI [DIEKTPOHHBIA pecypc]:
anekTpouHsit kypc / K.B. bopoaun. - Tomck: ®JIO, TYCVYP, 2017. (moctyn u3 TUYHOTO KaOuHETa
CTYJICHTA) .

7.5. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunanbHoO-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUITHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIIAHBI

Y4ueOHBIE ayqUTOPHU IS TPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX H
WHAUBUIYAJIbHBIX KOHCYJbTAlMH, TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTECTAlHH, IS
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 207 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- Beb6-kamepa - 6 mT.;

- Haymnuku ¢ MUKpOpOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security gns Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnactb, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmnuna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00eCcneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;
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- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 CtpykTtypa OIIK-6, OIIK-8 |3auér [Iepeuens BOIIPOCOB 11t
MHUKpPOIIPOLIECCOPOB. 3aueTa
KoHntposbHas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
2 OCHOBHBIE CBEJICHUS O OIIK-6, OIIK-8 |3auér IIepeyens BOonpocoB it
nepupepuiHbIX MOIYJIAX 3aueTa
MHKPOKOHTPOJIJICPOB. KoHnTtponbHas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
Oruer o Temb! mabopaTopHBIX padoT
nabopaTtopHOit
pabore
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3 Monynu nocnenosarenbHoro |OIIK-6, OIIK-8 |3auér [lepeuenp BonpocoB Jyist
o0MeHa B MUKPOKOHTpOJUIEpaXx. 3aueTa
KonTponbsHas [IpumMepHBIil IEpedYeHb TEM U
pabora TECTOBBIX 3aJaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
4 3arpy3ka nporpaMMsbl B OIIK-6, OIIK-8 |3auér [Tepeuens BOIIpOCOB 1Jist
MUKPOKOHTPOJLIEP. 3aueTa
KonTtponbnas [IpumMepHbIil IEpedyeHb TEM U
pabota TECTOBBIX 3a1aHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 CucreMa KoMaH OIIK-6, OIIK-8 |3auér [lepeuenpb BOompocoB Jyist
MUKpOKOHTposuiepoB AVR. 3aueTa
KoutpoinbHas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 3a/1aHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
6 S3bik Cu miist OIIK-6, OIIK-8 |3auér Ilepeuenb BOITPOCOB AJIst
MUKPOKOHTPOJIJIEPOB. 3a4era
KontponbHas [IpuMepHBIil nepeueHb TeM U
pabota TECTOBBIX 33/1aHUI Ha
KOHTPOJIbHBIE PAOOTHI
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
7 MUKpPOKOHTPOJUIED OIIK-6, OIIK-8 |3auér [lepeuenb BOIIPOCOB 115t
ATmegal 6. OcHOBHBIE 3a4eTa
XapaKTCPUCTUKH, PETUCTPBHI. KoutpoinbHas [IpumepHBIil nEpeYEHb TEM U
pabota TECTOBBIX 33IaHUI Ha
KOHTPOJIbHBIE PAOOTHI
JlaboparopHas Temb! m1abopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
Otuer 1o Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyYEHHS IO
JTUCIUILINHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JUCLUILUIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HaTh YMETh | BJIaJIETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kakue u3 mpuBeneHHbix Mukpocxem HE sBustorcs nudpossimu: a) KP15311/1 0)
KP1531JIH1 B) K561MEI11 r) K572ITA2
2. Kakwue u3 npuBeieHHBIX MUKpocxeM HE sBistoTCs KOMOMHAIIMOHHBIME ycTpolicTBamu: a) 7400
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

0) SN7408P B) 500TM133 r) KP1531JIA1

. Kakue u3 npuenennsix mukpocxem HE sBistorcss MUKpOTIPOIIECCOPHBIME YCTPOMCTBAMH: )

8257 6) 18080 B) K140V /124 r) K1815BM 1

Ykaxute pyHkimonanbHoe HazHaueHue mukpocxembl K1113IIB1: a) Iudpoanamorossrit
npeoOpaszoBarenb 0) AHamoroBo nudpoBoil mpeoOpaszoBatesb B) Mukpompoieccop T)
[Tpormeccop 1udpoBoit 06pabOTKU CHUTHAIOB

. YKaxuTe apxXuTeKTypy MUKporporeccopa i8086: a) rapapickas apXxuTeKkTypa 0) apXUTEKTypa

¢on Heiimana B) yHuuuupoBaHHas mIeHaepHas apXUTEKTypa T') pacIIMpeHHasi rapBapackas
apXHUTEKTypa

. Kaxoii u3 tHmoB JaTYUKOB (I/I HUCIIOJIHUTCIBbHBIX MeXaHI/IBMOB) HC€ IIOCTAaBIACTCA C

naboparopubiM cTeHnoM [E-VX-Megal28: a) YnbrpasBykoBoii gasibHOMEp 0) JleTexkTop 3ByKa
B) UH(pakpacHblil mpueMHUK T') J[aTunK 1aBieHus

. Pacimudpyiite ab6peBuatypy JTAG: a) Joint Test Action Group 6) Jail Trump And Glower B)

Jim Team Above Ground r) Jamaica Team Action Group

. Uro nmemaetr cnenyromas nporpamma: LDA 870h; STA 880h; a) cknanpiBaeT nBa uucia 0)

KorupyeT nannbie u3 sueiiku 870H B 880H B) ocymiecTBiseT nepe3anuch 4nciia u3 nmopra BBoja
PA B mopt BeiBoa PB 1) nuBepTUpyeT uncno u3 sueiiku 870H u 3anuceiBaet B 880H

. Pacimudpyiite abopesuatypy LIOC: a) [ludpoas o6padboTka curnana B) LlenTp opranuzanuu

curHanos 1) [{udpooii opran cBs3u 1) LlenbHas opranu3anioHHas CTPYKTypa

YkaxuTte QyHKIIMOHAIBHOE Ha3HaueHre MUKpocxeMbl KS76PY2: a) O3V 0) [13V B) IIII3Y r)
Flash

Kakoe BpeMmst nepenaun omgHoro Oaifta nanubix mo SPI, eciau mponeccop paboraeT Ha 4acToTe
10MTI'11 (F). a) 0,8Mmkc; 6) 69mKe

B) 30MKC.

Uro npowusoitaet npu BoinoHeHNH KoMaHael TCCR2B = (1<<CS12) | (0<<CS11) | (1 << CS10)
B atmega 16. a) Her BepHoro otBera; 0) [Ipousoiiner Hactpoiika nenutens Taitmepa B 1024, uro
MPUBEJET K YCKOPEHHIO cueta taiimepa B 1024 paza

B) [Ipousoiiner HacTpoiika penutens Taiimepa B 1024, 4to mpuBeAeT K 3aMeVICHUIO cueTa
taiimepa B 1024 pasa.

Kaxkoe 4nciio HyXHO 3amucath B peTucTp cpaBHeHHs 16-pa3psaHoro(X) Taiimepa s orcueta 1
CEeKYHJIHOT'O MHTepBaia(time), €CJIM UCTOJIb3yeTCs BHEITHUM KBApPIIEBBIM PE30HATOP C YaCTOTOM
32,768xI'u? a) 240, ucmonap3ys TOMOJHUTEIIFHO BCTPOCHHBIN JCIUTEIb YaCTOTHI Taiimepa; 0)
0x7FFF; B) 65535.

Kakoe uncno HyxHo 3anucats B HacTpouku peructp UBRR npuemonepenatunka UART s
3aJlaHusl CKOPOCTHU mepenayu AaHHbIx paBHOl BAUD=9600 B ACMHXpOHHOM, HOpMaJbHOM
pexume (U2X=0), ecmu mukpomnpoieccop atmega 16 padoraet Ha yacrore F=8MI'11? a) 102; 0)
51; B) 26.

Kakoe uncno HyxHo 3anucats B HacTpouku peructp UBRR npuemonepenarunka UART s
3a/laHusl CKOPOCTH mepenaun AaHHbIX paBHOM BAUD=9600 B ACUHXpOHHOM pEXHME, C
YIBOCHHOUM CKOpocThio mepenaun naHHbiX (U2X=1), ecnu mukpompoimeccop atmega 16
pabotaet Ha yactore F=8MI'1? a)103; 6) 206; B) 52.

Kakoe uncno HyxHo 3anucats B HacTpouku peructp UBRR npuemonepenarunka UART s
3aJlaHUsl CKOPOCTHU mepenauu naHHbix paBHOM BAUD=9600 B cMHXpOHHOM pexHuMe, €Clu

MHUKpoIporieccop atmega 16 padoraet Ha yactore F=8MI'1? a) 831; 6) 208; B) 416.

Kakoe gucno myxHo 3anucate B UCSZ2, UCSZ1, UCSZ0 (USART Character SiZe)
npuemorniepenataynka UART nnis 3amanus pasmepa kajapa nmpuema/nepeadd paBHBIM 8-OUT
MUKpormpoIeccopa atmega 16? a) UCSZ2=0, UCSZ1=1, UCSZ0=0; 6) UCSZ2=1,
UCSZ1=1, UCSZ0=1; B) UCSZ2=0, UCSZI1=1, UCSZ0=1.

Uro mpowusoitaet npu BoinoHeHHH KoMaHael TCCR2B = (1<<CS12) | (0<<CS11) | (1 << CS10)
B atmega 16. a) Her BepHoro otBera; 0) [Ipousoiiner Hactpoiika nenutens Taitmepa B 1024, uro
MPUBEET K YCKOpPEHHIO cueta Taiimepa B 1024 paza

B) [Ipousoiiner HacTpoiika penutens Taiimepa B 1024, 4to mpuBeAeT K 3aMeVICHUIO cUeTa
taiimepa B 1024 paza.

Huns u3amepenuss oboporoB asurartens (X=1000 ob6opoToB/cex) Ha BXOJa TalMepa
MUKPOKOHTPOJIIEpA MOIajdi MPSAMOYTOJIbHbIE UMITYJIbCHI C 1aTUYHMKa XOJIjIa C COrjacOBaHHEM
ypoBHEH. 3a ouH 000pOT IBUTATENb BhIAaeT ABa (Y) MpsSMOYTOIbHBIX UMITYJIbca. Kakoe unciio
oynet B 16-paspsaaom(Z) Taiimepe ciycTsi | CeKyHIy, €CIU MUKPOKOHTpOJUIEp paboTaeT Ha
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yactote 10MI'n? a)2000; 6) 12853; B) 65535.

20. Kakoe umciio HY)XHO 3amucaTh B PETUCTpP cpaBHeHHs 16-paszpamHoro(X) Taiimepa st
nonyuenus ¢ [IMM (pexum Owvictpoit LIIMM/ Fast PWM, «muinoo6pa3nasi pa3BepTKa)
MEPUOJUUECKOTO CHUTHala C JUIMTEIbHOCTHIO €IWHUUYHBIX UMIYJbCOB 32,768Mmc (ton)u
nepuonoM 65,536mc(T), ecniu wactora cueta taiimepa 1MI'1i(F)? a) 65536; 6) 256; B) 32768.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. OcHOBHO# 0COOEHHOCTBIO MHUKPOKOHTPOJUIEpA SABJISIETCSA TO, YTO OH, KPOME MUKPOIPOIECCOpa,
MOXET coAepkaTh Ha ogHoM kpuctamne: a) O3Y u 13V HecKoNbKUX TUIOB, OJIOKH BBOJA-
BBIBOJIA, YNPAaBJIEHUS U CHUHXPOHMU3ALHUU U, TIaBHBIM 00pa3zoMm, HabOp pa3iIUUYHBIX
nepudepuitapix 6110K0B; 6) O3V u [13Y HecKoIbKUX TUIIOB, OJIOKU BBO/IA-BBIBOJ/IA, BCTPOSHHYIO
sHepronesaBucumyto namsath (flash) 6onee 100 Mb u HaGop pa3nuuHbIX NepUdEepUTHBIX
610k0B; B) Habop pa3nuuHblXx nepudepuitneix OsokoB: UART, RS-232, RS-485,
taiimepsl, GSM u Bluetooth u ap.

2. BriGepute yTBepkaeHue, xapakrepusymoiuee apxutektypy CISC (Complex Instruction Set
Computer): a) 6onpiroe MHOTOOOpa3ue BBHIMOTHIEMBIX KOMaHI M CIIOCOOOB aapecaluu
MO3BOJISIET MPOTPAaMMHUCTY peann3oBaTh Haubosee 3(PQPeKTUBHBIE aNTOPUTMBI PELICHUS
pPa3IMYHBIX 33/7a4; B) apXUTEKTypa OTIIMYAETCS HMCIOJb30BAHHEM OI'PaHUYEHHOTO Habopa
KOMaHJ (UKCUPOBAHHOTO GopmaTta; T') mpeodIagatoT OYeHb JIUHHBIE KOoMaHabl (128 Out u
Oosee), OTIENbHBIE MOJI1 KOTOPBIX COEPKAT KOJIbl, 00ECIIEUYNBAIOIINE BHIIOJIHEHUE Pa3IMYHBIX
onepauui.

3. Beibepute yTBepxkaenue, xapakrepusytomiee apxutekrypy RISC (Reduced Instruction Set
Computer): a) BkitovaeT B ce0s 6omee 200 kKOMaH1 pa3HOW CTENEHH CIO0XHOCTH, KOTOPHIE
uMeroT pa3mep ot 1 10 15 Gaiit u obecnieunBaroT 6osee 10 pa3nnyHbIX criocoO0B anpecaiuy; 0)
OTJIMYAETCS UCIOJIB30BAHUEM OI'PAaHUYEHHOr0 Habopa KoMaH[ (pukcupoBaHHOrO (hopmara; B)
npeoOiiafal0T O4YeHb NIUHHBIE KoMaHAbl (128 O6uT u Ooisiee), OTACIbHBIC MOJS KOTOPHIX
coJepKar Ko/ibl, 00eCrieunBaloIINe BHITOJTHEHUE PA3TUYHBIX ONEPaIUi.

4. BriOepute yTBepxkiaeHuUe, xapakrepusyromee apxutrektypy VLIW (Very Large Instruction
Word): a) Bkitogaer B cedst 6onee 200 komaHa pa3HON CTENEHU CIOKHOCTH, KOTOPHIE UMEIOT
pasmep ot 1 1o 15 Gaiit u obecneunBatot 6osee 10 pa3nuyHbIX cmoco0oB anpecamnuu; 0)

o0b14HO peanusyetr He Oosiee 100 komana, uMeromUX GUKCUPOBAHHBIN (popmat HnuHON 4
Oaiita;

B) mpeobiaaroT O4YeHb JUIMHHBIE KoMaHbl (128 Out u Gomnee), OTAEIbHBIE MO KOTOPBIX
coJepKat Ko/ibl, 00eCrieunBalOIINe BHIITOJTHEHUE PA3TUYHBIX ONEPAIUi.

5. MukpokoHTpoJiepsl cemeiicTBa Mega cmocoOHBI OBICTPO mHepenaBaTh JAaHHbBIE IO
BbeicokockopocTHbIM muHaM (UART/RS-485, USB u np.), Tak kak paboTarOT HAa 4acTOTax
oko1o: a) 20 MI't; 6) 200 MTI'r; B) 1 I'Tm.

6. Muxkpoxkontposuepsl pupmsl AVR: a) umeror CISC apxutexktypy; 0) mMOCTpOeHBI Ha
mMoudunmrpoanHoM siape RISC;

B) ocTpoeHsl Ha sape VLIW.

7. OcHOBHOM HUIIEH 8-OMTHBIX MUKPOKOHTPOJIJIEPOB SBJISAIOTCS: a) CMapTQOHBI, IUIAHIIETH U
IpyTHE COBPEMEHHBIE YCTPOMCTBa ¢ rpad)MUecKUM AKMCIIEEM U CEHCOPHBIM BBOJOM; 0)
COBpPEMEHHbIE NEepPCOHAJIbHBIE KOMIBIOTEPHl MU HOYTOYKHM B KaueCTBE LEHTPaJIbHOTO
BBIYHMCIIMTEILHOTO YCTPONUCTBA; B) JICIIEBbIe KOHEUHBIC M3/EIHA OOIEro MoJib30BaHMs, HE
TpeOyIoLIHe Cephe3HBIX BHIYMCIUTEIBHBIX 3aTPAT U BBICOKOH CKOPOCTH peakuuu: HudpoBbe
IUIaThl MHOUKALUU 71 0ToOpaskeHus uHpopMaluu, oOpadOTUYNKN KIaBUATYPhl, IPOCTEHIIINE
YCTpPOMCTBA ympaBlEHHUs IIaroBBIMU JBUTATENsIMH, IMpeoOpa3oBaTeiab MHTEep(deiicoB nudo
PETPaHCIATOP CUTHAJIOB U T. L.

8. IlopThl BBOJA/BBIBO/Ia MUKPOKOHTPOIIIEPOB (pupMbl AVR MO3BOJIAIOT: a) BBIBECTH HA HOXKKY
MHKPOKOHTpOJJIEepa €AWHUIlY C HaNpsOKeHHEeM He OOoJblie HaNpsKEeHHUsS NUTAHUS
MUKpoIpoLeccopa; 0) BRIBECTH Ha HOXKY MHUKPOKOHTpOJUIEpa €IUHHIYy C HANps KeHHEM
Ooubliie HAMPSDKEHUS MUTAHUS. MUKPOIIPOIIECCOpa; B) YIPABIATh Harpy3koi ~220 B, 6maroxaps
BHYTPEHHEH apXUTEKType, 0€3 TOMOIHUTENbHBIX BHEITHUX 3JIEMEHTOB.

9. O6paboTKy BBI30BOB MPEPHIBAHUI HEOOXOUMO MCTIOIB30BATh AJIS... a) MUKIMYECKOT0 OMpoca
¢drnaroB cocTtossHU mepudepun B OCHOBHOW mporpamme; 0) yaoOCTBa OTIaiKu; B)
pacrapajuleIMBaHus 3a/1a4 MUKPOKOHTPOJLIEpa.

10. ITopThl BBOJA/BBIBOJA — 3TO... ) ONpPEACIICHHbIE BHYTPEHHUE PErUCTPhl BBOJA/BBIBOAA; 0)
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OTACNbHBIE KOHKPETHBICE HOXKH MHUKPOCXEMBI; B) OTJAEJbHas 00JacTh MaMiTH
MUKPOKOHTPOJIIEPA.

9.1.3. IlpuMepHbBIii NepeYyeHb TEM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE PA0OTHI

MUuKpOIIpOLIECCOPHBIE YCTPOUCTBA.

1.

10.

N —

[TopTsl BBOJIA/BBIBO/IA MO3BOJISIIOT: a) YCTAHOBUTH JUOO CUMUTATH €IMHUILY/HOJb HA HOXKE
MUKpPOKOHTpoJiepa; 6) mpeoOpa3oBaTh aHAJIOTOBBIN CUTHAN B IIU(GPOBOH; B) CHOPMHUPOBATH
HIMPOTHO-UMITYJIbCHYIO Moaysisinuto (LLM).

. [lo Tumy curHama pa3nuyaiOT MOPTHl BBOJAA/BBIBOJA: a) JUCKpPETHbIE, aHAJOTOBEIE,

nepeHacTpanBaeMsble; 0) mepeHacTpanBaeMbie; B) IIU(PPOBLIE.

. OI[HOHaHpaBHeHHBIe TIOPThI BBOIla/BBIBOIIa npcaAHa3Ha4YCHbI TOJIBKO IJIA.. .a) BBOAa (BXO,Z[HLIG

MOPTHI, MOPTHI BBOJA) WU TOJBKO JIJISl BBIBOJA (BBIXOJAHBIC IOPTHI, MOPTHI BBIBOJIA); O) BBOJA
(BXOAHBIE TIOPTHI, MOPTHI BBO/IA); B) BBIBOJIA (BBIXOAHBIE TIOPTHI, TOPTHI BHIBOJIA).

Jlns mopTOB ¢ adbTepHATUBHOW (PYHKIHEH XapaKTEpHO: a) OTIEIbHBIC JIUHUHU ITUX MOPTOB
CBSI3aHBI CO BCTPOCHHBIMU NEpUPEPUHHBIME YCTPOHCTBAMHU, TAKUMHU KaK TaliMep, KOHTPOJLIEPhI
MOCJIEI0BATEIbHBIX MPUEMOIEPEAATYNKOB; 0) OTIEIbHBIE JTUHUU ITUX MOPTOB CBS3AHBI C
BBIXOJIHBIM KacKaJOM BBOJa/BBIBOJIA; B) BO3MOXHOCTh MOJIKJIFOUCHHUSI BHEIIHETO KBAPIIEBOTO
pe3oHaTopa Iyl TAKTUPOBAHUS MUKPOKOHTPOJLIEpA.

Bribepute yTBepKlIeHUE, XapaKTepU3YIOIIee aJITOPUTM OOMEHa MOPTOB C MPOTPAMMHO-
yIpaBisieMbIM (MIPOTPAaMMHBIM) BBOJIOM/BBIBOJIOM: @) MPHUCYTCTBYET 3alIUTA OT MOBTOPHOTO
CUMTBHIBAHUSI-3aMIMCU OJHOTO U TOrO X€ (HE M3MEHHMBIIETOCS) 3HAYE€HUS HA BBIBOJAE U
CUHMTHIBAHUS-3aIMHCH BO BPEMS TIEPEXOTHOTO MPOIECca Ha BBIBOJIE; O) YCTAHOBKA M CUUTHIBAHUE
JaHHBIX OMPEAEISIIOTCS TOJbKO XOJIOM BBIYHUCIHUTEIBHOTO NpoIlecca; B) YCTaHOBKA U
CUUTHIBAaHUE JAHHBIX OIPEACNISICTCS BHYTPEHHEW CXEMOTEXHUKOM MHUKPOKOHTpOJLIEpa.

Kakoe onucanue moaxoauT JjIsl aIrOpUTMa MOPTOB co cTpodupoBanueM? a) Kaxnas onepamus
BBOJIa/BBIBOJIA TIOJTBEPKIACTCSI UMITYJIbCOM CHHXPOHM3AINH (CTPOOOM) CO CTOPOHBI UCTOYHHKA
curHana. 0) CuuteiBanue MHGOPMAIUH MPUEMHHUKOM MPOUCXOIUT TOIBKO MO AJTOPUTMY
nporpaMMbl aHTUJpeOe3ra, 4TO MO3BOJISET 3AMUTUTHCS OT MpUEMa JAHHBIX BO BpeMs
MEepexoJHOTO Mpollecca BXOMHOTo curHana. B) Kaxaas omepanus BBOJa/BhIBOJA
MOJITBEPXKIAETCS MPOTrpaMMHBIM ¢rarom (CTpoOOM) CO CTOPOHBI UCTOYHUKA CHTHAA.

Kakoe onucanmne moaXoauT JJisi adroputmMa oOMeHa MOPTOB C MOJIHBIM KBUTHPOBaHUEM? a)
Kpome curnaioB CHHXpPOHHU3ALUHUU CO CTOPOHBI NEpelaTYMKa HCHOJb3YIOTCS CUTHAIbI
MOJTBEPXKACHUS (TOTOBHOCTH K CIIEAYIOIIEMy OOMEHY) CO CTOPOHBI IIpHEeMHUKa. 0) Bkiovaer B
ce0s pacIIMpeHHbIC alTOPUTMBI 3aLIUTHI OT MOMEX M Jpede3ra, MOJHOCTHIO HCKII0YarOIINe
JoXHBIE cpabaThiBaHus. B) JlaHHBINH pexxuM vaie Bcero ucnoibsyercs B AL npu uzmepenun
CUTHaJA.

B kakux unTepdeiicax B MpOU3BOJILHBIII MOMEHT BPEMEHU MOXKET MPOU3BOAUTHCS JINOO TOIHKO
npuemM, Jdub0 TOJBKO Mepeaadya JaHHBIX MEXAYy AByMs aOoHeHTamMu, a Oydepsl
npueMonepeaTunKa KakJI0ro U3 aOOHEHTOB CBSI3M BBINOJHEHBI JIBYHAIPABJICHHBIMH? Q)
Cumnnexcuslie. 0) [TonynynnekcHsie. B) JlymniekcHble.

. [loTpebyeTcst 11 JOMONHUTENIbHAS MUKpPOCXeMa JIJIsl COeJMHEHUsT MUKpoKoHTposuiepa ATMega

C IEPCOHAJILHBIM KOMITbIOTEpOM 110 uHTepdericy RS-232? a) Hert, Tak kKak OH UMeeTCsl BHYTpH
MUKpOKOHTposuiepa. 0) Her, Tak kak BHyTpu MuKpokoHTpoyuiepa umeercs UART, a on
coBMmectuM ¢ RS-232. B) [la.

KakoBo nanpspxenne Ha muHud RX/TX B UART 8-paspsaHoro mukpokontposiepa? a) Ot Hyms
710 HaIpsDKEHUS MMUTAaHUS MUKPOKOHTposuiepa, 06brano 0-3,3/5 B. 6) OT Hyns 10 HampsbKeHUs
NUTaHMS COTJIacylolle BHemHeH MUKpocxeMbl, 00biuHO 05 B. B) O6b1uHO OT —12/15 1o
+12/15 B.

9.1.4. Tembl J1a00paTOPHBIX PadoT

. ITopTsl BBOAA - BBIBOJA.
. Uzyuenne npepoianuii, ALIIL, UART

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenamnoaramplileii caMoCTOATENbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
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B XO/JIe BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue qucHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType U MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-MIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu caMoCTOATEIHLHOM U3YYEHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
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— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHnEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenpsi [Ipd
npotokoa Ne 19  or«16 » 12 2022r.

COI'JTIACOBAHO:
JIOKHOCTD Nuunmansl, pamunms IMoamuce
3aBemyromuii Beimyckatomieit kag. KCYII IO.A. lllypeirun ~ CornacoBano,
86bee96a-108e-4833-
acad-5229de651610
3aBenytomuii obecrneunBatomieit kag. [1pd C.I'. Muxansuenko CornacoBaHo,
706957f1-d2eb-4194-
b533-6139893cfd5a

Hexaa ®J10O WN.II. Yepkammna CoriacoBaHo,
4580bdea-d7al-4d22-
bdal-21376d739cfc

9KCIEPTbBI:

Houenr, xad. KCYII H.}O. Xabubynuna CornacoBaHo,
127794aa-ac54-4444-
9122-130bd40d9285

[Ipodeccop, xad. [Ipd H.C. Jleroctaee  CoriacoBaso,
6332ca5f-c16e-4579-
bbc4-ee49773dfd8d

PA3BPABOTAHO:

Homent, kap. KCVYII B.I1. Kony6unckuii  Pa3zpaborano,
c419153f-49cc-47af-
ae73-347645e37ctd

Accucrenr, kadp. TOO 0.JI. 3amstuna  Pazpaborano,

1663¢03a-62¢7-4092-
902a-95591a9d4047
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