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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. M3yueHue apXUTEKTYpbl YIPABISAIOLIMX MUKPOKOHTPOJUIEPOB.

2. U3ydeHue MeTo10B pa3pabOTKKU MOJIENIN PEIICHNUs TIOCTABICHHOMN 3a/1a4H.

3. HayuuTbecsl cOCTaBIEHUIO U OTJAJKU IPOTPAMM YNPABIECHHUS BHEIIHHUMHU YCTPOMCTBaAMU U
BHYTPEHHUMH y3JIJaMU MUKPOKOHTPOJLIEPA.

1.2. 3agauy AUCHUILIUHBI

1. V3yueHue CTpyKTYp YIPaBISIIOIINX MUKPOKOHTPOJIIEPOB.
2. M3yueHune OCHOBHBIX Y3JIOB U MPUHIIUIIOB UX PAOOTHL.

3. M3ydeHus sA3bIKa MPOrpaMMUPOBAHMSL.
4. VzyueHue METO/I0B pa3pabOTKH U OTIAIKU POTPAMM.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

Nunexc quctummmunel: 51.B.02.15.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

IIK-2. Criocoben
BBITIOJIHSITH pacueT u
MIPOCKTUPOBAHHUE
PaIO3TIEKTPOHHBIX
CPEJICTB Ml KX COCTaBHBIX
qacTeil B COOTBETCTBUH C
TEXHUYECKHUM 3aJaHHEM,
B TOM YHCJIE C
HCIOJIb30BaHUEM
CpE/ICTB aBTOMATH3aIIUN
MIPOCKTUPOBAHUS

[1IK-2.1. 3HaeT MeTOABI
pacdéTra v MPOEKTUPOBAHUS
JIeTaJIe, y3JI0B U YCTPOWCTB
Paarod’IEKTPOHHOM
armapaTypbl

3HaeT METOJIMKY U CIIOCOOEH BBIMOIHSTh
pacuer ¥ NPOEKTUPOBAHUE FJIEMEHTOB U
y3JI0B PaAMOTEXHUYECKUX CUCTEM

ITIK-2.2. YMeer paccuuTsIBaTh
Y TIPOEKTUPOBATH Y3JIbI U
yCTpOMCTBA
PaMOTEXHUYECKUX CUCTEM B
COOTBETCTBUHU C 3a/1aHHBIM
TEXHUUYECKHUM 33JJaHUEM C
IIPUMEHEHHUEM CPEJLICTB
aBTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHHUS

YmMmeer pacCUUTBIBATH U IIPOCKTUPOBATH Y3JIbI
u YCTpOﬁCTBa PAAUOTCXHUYCCKUX CUCTEM B
COOTBECTCTBHUH C TCXHHUYCCKHUM 3aaHUCM

[1K-2.3. Bnaneet HaBbIKam
pacuéra v MpOEKTUPOBAHHUS
JleTaneu, y3JI0B U yCTPOUCTB
PaMOTEXHUYECKUX CUCTEM

Bitaneer HaBbIkKaMu pacyeTa u
IIPOEKTUPOBAHMS Y3JI0B U YCTPOICTB
PaAMOTEXHUYECKUX CUCTEM
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Becero |Cemectpsl

Bunbl yueOHO# nesTenbHOCTH
4acoB 7 cemectp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 60 60
JIeKIIMOHHbBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLEHKON 25 25
[ToaroroBka K TECTUPOBAHUIO 15 15
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 8 8
O0mas TpyaoeMKoCTh (B 4acax) 108 108
OO0mas TpynoemMKkocTh (B 3.e.) 3 3

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznensl (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Cam. |Bcero yacos
Haspanwst pa3nenos (Tem) JUCIHUILTAHBL | 3aH., Mpax. | JIab. pao., (6e3 PopmHpyembIe
3aH., 9 | pal. KOMTICTCHITHH
q q JK3aMeHa)
7 cemecTp
1 ApxuTeKkTypa MUKPOKOHTPOJUIEPOB 2 4 4 5 15 [K-2
pa3HBIX TUIIOB
2 OCHOBHBIE Y3JIbI MUKPOKOHTPOJJIEPOB 4 2 4 5 15 IK-2
Y UX Ha3HAYCHUE
3 IlapamienbHbie U MOCIIEIOBATEIbHBIE 4 2 4 5 15 [1K-2
MOPTHI BBOJA-BBIBOJA
4 Pexxumbl paboThl MUKPOKOHTPOJIJICPOB 3 - - 5 8 [K-2
- IPOTPAMMHBIH, C TPEPHIBAHUSIMH U
OIIPOCOM BHELIHUX YCTPOUCTB
5 B3auMopencTBue ¢ BHEIITHUMU 3 6 - 6 15 IK-2
YCTpOMCTBAMU
6 CucteMsl KOMaH. SI3BIKH 4 - - 6 10 [1K-2
IPOrpPaMMHUPOBAHUS.
7 Habop u oTiiaaka nporpamm 2 2 4 8 16 [K-2
8 Dranbl MPOEKTUPOBAHUS 4 2 - 8 14 I1K-2
PaguOdIEKTPOHHBIX YCTPOUCTB,
BKJTFOYAIOITUX MHUKPOKOHTPOJIIEPHI
Hroro 3a cemectp| 26 18 16 48 108
Uroro| 26 18 16 48 108
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBI (B T.Y. IO JCKIIHSIM)

HazBanus pasnenos (Tem) Coneprkanue pasiesioB (Tem) Tpynoemxocts dopMupyemsbie
JUCLHUTIIINHBI JUCLUIUIAHBI (B T.4. IO JEKIUIM) (NeKIMOHHEIE KOMIIETECHIINH
3aHATHSA), 4
7 cemecTp
1 Apxurekrypa 0O030p apXUTEKTYpPHI 2 [1K-2
MUKPOKOHTPOJUIEPOB Pa3HbIX  |COBPEMEHHBIX
THUIIOB MUKPOKOHTPOJUIEPOB
Hroro 2
2 OCHOBHBIE y3JIbl OcHOBHBIE y3JIbI 4 [1K-2
MHUKPOKOHTPOJUIEPOB U UX MUKPOKOHTPOJUIEPOB
Ha3Ha4YCHHE Utoro 4
3 IlapauienbHbie U Ha3nauenue u BUIBI 4 T1K-2
IIOCJIEI0BATEIIbHBIE IOPTHI napajuieIbHbIX U
BBO/I1a-BBIBOJIA IIOCJIEI0BATEIIbHBIX IOPTOB BBOJIA-
BBIBOJIA
Hroro
4 PesxuMBbI paOOTHI Pexxumbl paboTHI - MPOTrpaMMHBIH, 3 [1K-2
MUKPOKOHTPOJIIEPOB - C IIPEPBIBAHUSAMHU U OIIPOCOM
IIPOrpaMMHBIH, C BHEIIIHUX YCTPOMCTB
IIPEPBIBAaHUSIMU U OTIPOCOM
BIIieII:_:_IHI/IX yCTpoﬁCTBp Hroro 3
5 B3auMonencTBue ¢ CrocoOsbI MOAKIFOYEHUS BHEIITHUX 3 T1K-2
BHEIIHUMH YCTPONCTBAMU YCTPOMCTB
Uroro 3
6 CucreMbl KOMaH[. SI3bIKK HHTterpupoBanHble Cpebl [1K-2
IIPOrPaMMHUPOBAHUS. pa3paboTKK MPOTPaMM.
AccemOiep. Ss3bIKH BEICOKOTO
YPOBHSI.
Htoro 4
7 Habop u otnaaka nporpamm  |HabGop, oTnanka, Bepudukanus u 2 [1K-2
MPOILIMBKA IPOrPAMM B
MUKPOKOHTPOJLIEP.
HUroro 2
8 DTarbl TPOCKTUPOBAHUS ITocTtanoBka 3amaun. Co3ganue 4 T1K-2
PaaMO3JIEKTPOHHBIX YCTPONCTB, |MOJIEIH YCTpoicTBa. PaspaboTka
BKJIFOYAIOIIUX CXEMBI U IPOTPaAMMBI.
MHUKPOKOHTPOJLICPHI HUroro 4
Hroro 3a cemectp 26
Hroro 26
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HaunMmeHnoBaHue npakTHYeCKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmiuie 5.3.
Tabmmia 5.3. — HaumeHoBaHue MPaKTUYECKUX 3aHATUH (CEMHUHAPOB)
Haspanus paznenos (Tem) HanmenoBanue npaktudyeckux | TpynoemkocTs, | @opMupyemsbie
JUCLUILTAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
7 cemecTp
4
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1 Apxurekrypa Pazpabotka nmpororuna 2 [K-2
MHUKPOKOHTPOJUIEPOB Pa3HBIX |aBTOMAaTHYECKOTO cBeTo(opa
THIIOB VYnpasnenue ceetohopom 2 [TK-2
Ha)KaTUEM KHOIIKU
Uroro 4
2 OCHOBHBIE Y3JIbI VYrpaBneHue cepBoIBUTaTEIEM. 2 [IK-2
MHUKPOKOHTPOJUIEPOB U UX Pa6ora ¢ IIUM curnanom
Ha3Ha4YeHHE Utoro 2
3 [lapannenbHble U Pa6ora c unrepdeiicom UART 2 [IK-2
[IOCJIEI0OBATEIIbHBIC IIOPTHI (COM-noprt) Ilporokon RS232
BBO/1a-BBIBO/IA Wtoro 2
5 BzaumojerictBue ¢ Pabota ¢ maTunkoM TemrepaTypbl 2 I1K-2
BHEIITHUMH YCTPONCTBaAMU TMP36
VYipasneHue aapecHon 2 [IK-2
CBETOAMOAHOM JeHToi NeoPixel
Pa6ora LCD nucruieem 2 [K-2
Hroro 6
7 Habop u otnaaka nporpamm |PaboTa ¢ sHepronesaBucumon 2 [IK-2
[aMATBI0O MUKPOKOHTpOJUIEpA
Uroro 2
8 Dranbl MPOSKTUPOBAHUS Pa3zpabotka petpo urpsl 8-Bit 2 [TK-2
PanO3IEKTPOHHBIX
YCTPONCTB, BKJIFOYAIOIINX Utoro 2
MHUKPOKOHTPOJIIEPHI
Hroro 3a cemectp 18
Utoro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
HaSBaI;I:IZI: If Iﬁii:;i]: (rem) HaunmeHnoBaHue 1a00paTopHBIX padboT prﬂoetlleOCTB’ q}:((:hp/[ h;?fg}fr;:
7 cemecTp
1 Apxurekrypa Pa3pa0oTka mporpamMmbl Ha sI3bIKE 2 I1K-2
MHUKPOKOHTPOJUIEPOB nporpammupoBanus Cu s
pa3HbIX TUIIOB BBINOJIHEHHS] OUTOBBIX OIEpaIuii
JAHHBIMH PAJTMYHOTO THUIIA.
Pa3zpaboTtka QyHKIHIA Ha S3BIKE 2 I1K-2
nporpamMmmMmpuoBanus Cu Juist
BBITIOJTHEHMSI ONIEPALIUNA YTEHUS U
3alMCH Pa3IMYHBIX TUIIOB JaHHbBIX B
SHEPrOHE3ABUCUMON NaMATH
MUKpPOKOHTpOJUIEpa
HTroro 4
2 OCHOBHBIE y3JIbl Pa3pabotka mporpammsl 06paboTKi 4 [1K-2
MHUKPOKOHTPOJIEPOB M UX |AAHHBIX PACIOJI0KEHHBIX Ha Pa3HbIX
Ha3Ha4YCHHE TUINAX HOCUTENSAX (BHYTPEHHUS U
BHEIIIHSS aMsITh)
Hroro 4
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3 [MapamnenbHbie U Pa3zpabotka QpyHKIHIA Ha S3BIKE 4 [1K-2
MI0CJIEIOBATEIbHBIE MTOPTHI |TporpaMMupoBanus Cu is
BBO/Ia-BBIBO/IA yIpaBJICHUS] MUKPOKOHTPOJIJIEPOM TIO
unrepdeiicy UART
Hroro 4
7 Habop u oTiaaka Pa3paboTka QyHKIIUM Ha SI3bIKE 4 [1K-2
porpaMm nporpaMmupoBanust Cu U1 IPOBEPKH
KOPPEKTHOCTH JAHHBIX TIOCPEJCTBOM
BBIYUCIICHUS] KOHTPOJIbHOW CYMMBI
HUroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

tadymue 5.6.
Tab6mmma 5.6. — Buasl caMmocTosTeIbHOM pabOoThl, TPYJA0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHITUN
Bunnl
HasBanus pasznenos . Tpynoemkocts, | Popmupyemblie Dopmsbl
(TeM) TUCIUTUTAHBI CaMOCTOATETLHON q KOMITETCHITH KOHTPOJIA
paboTsl
7 cemecTp
1 Apxurekrypa IToaroroska K 3a4eTy ¢ 2 I1K-2 3auéT C OLEHKOMI
MHUKPOKOHTPOJLIIEPOB OLICHKOH
Pa3HBIX THUIIOB IToaroroBka x 1 [1IK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 2 [1K-2 JlaGopaTopHas
nabopaTopHoO# paboTe, pabora
HaIMCcaHue oTyeTa
Hroro 5
2 OCHOBHBIE y3JIbl [ToaroroBka Kk 3a4eTy ¢ I1K-2 3auéT Cc OLEeHKOI
MHUKPOKOHTPOJIJIEPOB U | OLIEHKOM
HUX Ha3Ha4YCHUE IToaroroBka x 1 [1K-2 TectupoBanue
TECTUPOBAHUIO
IToaroroBka Kk 2 I1K-2 JlaGopaTopHnas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Hroro 5
3 IlapamienbHbie U [ToaroroBka k 3aderty ¢ [1K-2 3a4éT C OLIEHKOH
nocieoBaTeIbHbIe OLICHKOU
IIOPTHI BBOAA-BBIBOJA IToaroroBka x 1 I1IK-2 TectupoBanue
TECTUPOBAHUIO
[ToxroroBka K 2 [1K-2 JlaGopaTopHas
nabopatopHO¥ padore, pabora
HanycaHue oTyeTa
Hroro 5
6
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4 PexxuMbl pabOThI [TonroroBka Kk 3auery ¢ 3 I1K-2 3auéT Cc OLEeHKOI
MHKPOKOHTPOJUIEPOB - | OLIEHKOM
TpOTPaAMMHBIH, C IToaroroska k 2 I1K-2 TectupoBanue
MPEPHIBAaHUSMU H TeCTHPOBAHMUIO
OMNPOCOM BHEITHUX
yCTpOICTB Wroro
5 B3auMonencTBue ¢ [ToaroroBka K 3aderty ¢ 4 [1K-2 3a4éT C OIIEHKOH
BHEIIHUMH OLICHKOH
ycTpoiicTBaMu IloaroroBka k 2 [IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
6 CucteMBl KOMaH/I. [ToaroroBka K 3aderty ¢ 4 [1K-2 3a4éT C OIEHKOH
SA3b1KH OLICHKOH
HNpOTpaMMHUPOBAHKS. IloaroroBka k 2 [IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
7 Habop u oTnaaka [ToaroroBka K 3adery ¢ 4 [1K-2 3a4éT C OIEHKOH
MporpaMm OIIEHKOM
IToaroroska k 2 I1K-2 TectupoBanue
TECTUPOBAHUIO
[ToxroroBka K 2 [1K-2 JlaGopaTopHnas
nabopatopHoit padore, pabora
HaIMCaHUE OTYeTa
Hroro 8
8 Orarsl IToaroroska Kk 3a4ety ¢ I1K-2 3auéT C OLEeHKOI
MIPOEKTUPOBAHUS OLICHKOH
paﬂHO?HeKTPOHHHX [ToaroroBka k 4 [1K-2 TectupoBanue
YCTPOMCTE, TECTUPOBAHUIO
BKJTIOYAIOIIUX
MHKPOKOHTPOJLICPHI Wroro 8
Hroro 3a cemectp 48
Hroro 48

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUHUIIIMHBI,

U BH/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLIUILINHBI, U BUOB

3aHATUN
dopmMupyemsie Bunsl yueOHoM aedrenbHOCTH
®opMBbI KOHTPOIIS
KOMIIETEHIIH Jlek. 3aH. |IIpak. 3aH. [JIab. pa0.|Cam. pa0.
I1K-2 + + + + 3auér c onenkoi, Jlaboparopuas
pabora, TectupoBanue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH
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. . | MakcumanbHbIi Oan
MaxkcuManbHbBIN MaxkcuMabHbIN
3a IEPUO MEKITY Bcero 3a
@DopMbl KOHTPOJIS 6amt Ha 1-y10 KT ¢ OaJwi 3a mepuon
2KT u Ha KoHeIL ceMecTp
Hayana cemectpa | Mmexnay KT u 2KT
cemecTpa
7 cemecTp
3auéT ¢ OLIEHKOMU 0 0 30 30
Jlaboparopnas padoTa 5 5 30 40
TectupoBanue 5 5 20 30
Hroro makcumym 3a 10 10 80 100
nepuos
Hapacratomum urorom 10 20 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6asIoB B OIEHKH 32 TEKYIINI KOHTPOJIh

banibl Ha naTy TEKyero KOHTpoIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. MartromuH, A. O. [IporpaMmmupoBaHre MUKPOKOHTPOJIEPOB: cTpaTerus u Takruka / A. O.
Martomun. — Mocksa : JIMK IIpecc, 2017. — 356 ¢. — ISBN 978-5-97060-098-6. — TexkcT :
9NEKTPOHHBIN // JlaHb : 3MeKTpOHHO-OMOMHMOTEeUHast cucTeMa. [DNeKTpOHHBIH pecypc]: — Pexum
nocrymna: https://e.lanbook.com/book/93261.

2. Kacnep, Opuu. IIporpammupoBaHue Ha si3bike AccemOiepa aJisi MUKPOKOHTPOJIJIEPOB
cemeiicta 18051 / 3. Kacmep ; pen. 3. H. baaukos. - M. : 'opsiuas nmunus-Tenekom, 2004. - 191[1] c. -
ISBN 5-93517-104-X (manmuue B 6udimoreke TYCVYP - 30 2k3.).

3. MaiiopoB, Bunaaumup [I'puropseBuu. IlpakTnueckuii Kypc HporpaMMHUpPOBaHHUS
MHUKpOIpoIeccopHbIX cucteM : / B. I'. Maiiopos, A. U. 'aBpunos. - M. : MammHoctpoenue, 1989. -
265[7] c. : un. - bubmmorp.: c. 263-264. - ISBN 5-217-00460-6 (nanuuue B 6ubmuorexke TYCVYP - 20
9K3.).
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4. JIxxo3zed, FO. SAnpo Cortex-M3 xomnannu ARM. Ilonnoe pykoBoacTBO : pykoBoacTBO / O.
Jxo3ed ; mepeBon ¢ anrnmiickoro A. B. EBctudeeBa. — Mocksa : JIMK Ilpecc, 2012. — 552 ¢. —
ISBN 978-5-97060-307-9. — TexcT : anekTpoHHBIN // JIaHb : 3IEKTPOHHO-OMOIMOTEUHAsI CUCTEMA.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://e.lanbook.com/book/69941.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. IIpoekTupoBaHuE UMITYJIbCHBIX U HU(PPOBBIX YCTPOUCTB PAIMOTEXHUUECKUX CUCTEM : YueOHOe
nocobue ans By3oB / HOpwuii IlerpoBuu ['pumun, KOpuit Muxaitnosuu Kasapunos, Bsuecnas
Muxaitnosuu Katukos u np; Pen. FOpuiit Muxaitnosuu Kazapunos. - M. : Beicias mkona, 1985. - 320 c.
: un (Hanmuue B oubnumorexke TYCVYP - 22 7k3.).

2. Bennamunos, Bukrop Hukomnaesuu. Mukpocxemsl 1 ux npuMmenenue : CrpaBodnoe nocodue /
B. H. Beanamunos, O. H. JlebeneB, A. . MupomHu4deHKo. - 3-¢ u3., nepepad. u gom. - M. : Paano u
cBs13b, 1989. - 240 c. (manumume B Oubamoreke TYCVYP - 36 3k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O0s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Meronuyeckoe mocodue mo mporpaMMUPOBAHHIO MUKPOKOHTPOJUIEPOB: Y 4eOHO-METOAMUECKOe
nocobue / A. B. Ilyroskun, P. B. I'y6apeBa, E. C. Copokuna, A. B. boituenko, A. M. Mykamies - 2015.
45 c. [DnekTpoHHbIil pecypc]|: — Pexxum goctyna: https://edu.tusur.ru/publications/5896.

2. TexHonorus pa3paboTKH MPOrPaAMMHBIX CPEJCTB: MeToauyecKne yKa3aHus MO MPOBEACHHIO
MpaKTUYECKUX U camocToaTenbHbiXx padot / 1. II. Baruep - 2018. 23 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/7845.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOoANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-ABUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. Hudposas 6uommoreka IEEE Xplore: https://ieeexplore.ieee.org.....

3. Hayunas snextponHas Oubnuoteka eLibrary: https://www.elibrary.ru/defaultx.asp....

8. Marepua/ibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTcsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU yUeOHOM
MeOenbto. IMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUE€OHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI
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JlaGopartopust nHPOpMATUKHU: yaeOHasT ayAUTOPHUS IS MPOBEICHUS 3aHATUH MTPAKTHYECKOTO THUIIA,
yueOHas ayauTOpHUs s NMPOBEACHUS 3aHSATUU JTaOOPAaTOPHOTO THUMA, yueOHaAs ayauTOpUS AJA
MPOBEJICHHS 3aHATHI CEMHUHAPCKOTO THUIA, TOMEIICHUE 1T KYPCOBOTO MPOEKTUPOBAHUS (BBITTOJTHEHUS
KypPCOBBIX PaboT), MOMENICHUE ISl MPOBEJACHHS TPYMIOBBIX U WHAWBUIYATbHBIX KOHCYJbTAIUH,
MOMEIIEHHE JJIs MPOBEICHUS TEKYIIEro KOHTPOJISI U MPOMEKYTOUYHOU aTTECTAIMU, MIOMENICHUE IS
camocTosITeIbHOU paboThl; 634034, Tomckas obnacTsk, r. Tomck, Bepmununa ynuna, 1. 47, 210 ayg.

Ornrcanne UMEIOIIETOCs 000PY 10BaAHMS:

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpammHoe obecrieueHue:

- Google Chrome;

- Microsoft Windows XP;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaToOpPHBIX padoT

Jlaboparopust uHGOPMATUKH: yueOHAs Ay TUTOPHUS JIsl IPOBECHUS 3aHITHIA MPAKTHYECKOTO THUIIA,
ydeOHasi ayIuTOpHs IS MPOBEICHUS 3aHSATHUH JIaOOpPaTOPHOrO THUIA, YUueOHAs ayqUTOPHUS IS
MIPOBECHUS 3aHATUH CEMHUHAPCKOTO THUIIA, TIOMEIIEHUE IJIsi KypPCOBOT'O MPOSKTUPOBAHHUSI (BBITIOTHEHUS
KypCOBBIX PaboOT), MOMEIICHHUE JJIsi TPOBEACHUS TPYMIOBBIX U WHAMUBHAYATbHBIX KOHCYJIbTAIUMH,
MMOMEIIEHHE ISl TPOBECHHS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTeCTAlMK, TOMEIIEHUE IS
camocTosTeNnbHOM paboTer, 634034, Tomckas o0nacth, T. Tomck, Bepimuanna ynuna, a. 47, 210 ayn.

Onucanrie UMEIOMIErocss 000pyA0BaHUS:

- MarautHo-MapKepHas J0CKa;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Google Chrome;

- Microsoft Windows XP;

- Scilab;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBocHue AUCHUINIMHLBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbSA U MHBAJIUJAaMU
OCYHICCTBIIACTCA C UCITOJIB30BAHUCM CPCACTB 06y‘-I€HI/IH 06H.[CFO H CIICIHUAJIbHOI'O Ha3HA4YCHMUA.
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[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOM IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHgATHAX ¢ OOYy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aALMH U3YUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETeHIIUH
1 Apxutektypa [IK-2 3auét c ouenkoit  |Ilepedyenp BompocoB s
MHUKPOKOHTPOJIJIEPOB Pa3HBIX 3aueTa C OLEHKOM
THUIIOB JlaGopaTopHas Tembl 1a0opaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
2 OCHOBHBI€ Y3JIbI [1K-2 3ayét c onieHkol  |[lepedenn BOIpOCOB 1Jist
MUKPOKOHTPOJIJIEPOB U UX 3a4eTa ¢ OLEHKON
Ha3HA4YCHHC Jlaboparopnas Tewmbl 1ab0opaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 IlapamienbHbie U [1K-2 3ayér c onieHkoil  |[lepedenn BOpPOCOB 1Jist
MIOCJIEI0BATEIbHBIE OPTHI 3a4era ¢ OLIEHKON
BBOJIa-BBIBOJIA Jlaboparopnas Tewmbl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
4 PexuMbl paboThI [1K-2 3a4ét c onleHkoil  |[lepedenn BOpoCoOB 1Jist
MUKPOKOHTPOJIJIEPOB - 3a4eTa ¢ OLIEHKON
MPOTPaMMHBIH, C -
IPEPEIBAHESME H OIPOCOM TectupoBanue [IpumepHbIit nepevquL
BHEIIENX YCTPORCTE TECTOBBIX 3aJaHUI
5 B3aumopeiictBue ¢ BHemHuMH |[1K-2 3auét c ouenkoil  |IlepedyeHb BonpocoB s
YCTpPOMCTBAMU 3a4eTa ¢ OLEHKOU
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
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6 CucteMbl KOMaH[. SI3bIKu [K-2 3auét c ouenkoil  |Ilepedyenp BonpocoB s
MPOTPaMMHUPOBAHHS. 3a4eTa ¢ OLEHKOM
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
7 Habop u otnnagka nporpamm  |I11K-2 3auér c onenkoit  |Ilepeuennb BompocoB Jist
3a4eTa ¢ OLEHKOMU
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
8 Dranel NPOEKTUPOBAHUS [1K-2 3auét c ouenkoil  |IlepedyeHb BonpocoB s
PasivoOdIIEKTPOHHBIX YCTPOMCTB, 3ayeTa C OLEHKOMN
BKJTIOYAIOIINX TectupoBanue [IpumepHBIil nepeueHb
MHKPOKOHTPOJIJICPbI TECTOBBIX 3aJaHUI

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO

JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.

Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

JTUCLUILINHE
®opmynupoBka TpebOBaHUM K CTeeHH C(HOPMHUPOBAHHOCTH
Orenka Bbannet 33 OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | HITH ()parMeHTapHBIC YMEHUH WU HAaBBIKOB WA
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE NpUMEHECHUE
yYMEHHUE HaBBIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCUMaJbHOM 3HAHUA CHUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJioB OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
4 (xopor1o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOEe, HO
MaKCUMaJbHON OTIENbHBIC coJiepKaIue coJiepKarye
CYMMBI 0JUIOB | TIpOOJIeMbI 3HAHUS OTJeNIbHBIC OTJENIbHBIC
poOeITbl yMEHUE POOEITBI
MIPUMCHECHHE
HABBIKOB

>90% ot
MaKCHUMaJIbHON
CyMMBI 0aJIIOB

5 (OTJIMYHO)

chopMupOBaHHbBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCHELIHOE U
CHUCTEMaTHYeCKoe
PUMEHEHHE
HaBbIKOB

[Ikana KOMIJIEKCHOW OLIEHKH CPOPMUPOBAHHOCTH KOMIIETECHIMI MpHBeieHa B Tabmuie 9.3.

Tabmuia 9.3 — Illkana KOMITIEKCHOM OIIEHKH CHOPMUPOBAHHOCTH KOMITETEHITHI

Ornenka

cDOpMYJ'II/IpOBKa Tpe6OBaHI/II71 K CTCIICHU KOMIICTCHIIMH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Uto U3 mepeuncIeHHOTo SBISETCS IPOTOKOJIOM ITepe/iad JaHHbIX:
a) USART
0) DAC
5) DMA
r) CRC

2. Kakoe MakcHMalbHOE YHCIIO MOKET OBITh 3aITMCAaHO B IEPEMEHHYIO C THIIOM JIaHHBIX int8 t:
a) 255
0) 32
B) 64
r) 512

3. Ecnu ananoro-niudpoBoii npeodpazoBatens MukpokonTpoiuiepa (MK) obamaer pa3psHOCTEIO
10-6uT, a Hanpspkerue gorudeckoit enuaUIBI MK cocramser 5 B. Kakomy Hanpspkenuto Oyaet
coO0TBEeTCTBOBATh NPUHATHIN curHan ALIII paBubiil 120 nuckpeTos.

a) 0,58 B
0)2,57B
B) 4,85 B
r)3,35B

4. Yrto OyneT mpu MOMBITKE CUNTATh MOKa3aHus Bxoja uepe3 ALIIL, ecinu Ha 3TOM BXO/AE€ HUYETO HE
MOJKIIFOUYEHO?
a) byner BeimaHo "MycopHoe" 3HaueHHe
0) byzaer Bb1aHO 3HAUEHHE COCETHETO BXO/a
B) byner Bbian 0
r) B nporpamme npousoiiaeT ommdka

5. Kakas nunus ucnomnssyetcs B mpotokose [2C?
a) SDA
0) MOSI
B) MISO
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r) TX

6. Kak 3acTaBUTHh MUKPOKOHTPOJUIEP JI€TaTh ONMPEIEICHHYIO 33a/1auy C PEryIsipHOCTBIO, K IPUMEPY,
pa3 B MUHYTY?
a) Uepes anmapaTHBIN TaliMep, KOTOPBIN CO37aeT MpephIBaHKE TP JOCTHIKEHUH TTOpOra cuera.
0) B o0uiem 1ukie nporpaMMbl BeETCS MOACYET KOJIMYECTBA MPOIIEIIINX CEKYH, U MUIIETCS
HeOonbmas QyHKUMs, KOTOpas MO JOCTUKEHHUH MOopora cOpachblBaeT CUETYHK U BBIMOJHSIET
3aJlaHue.
B) Mcnomnp3ys onepanroHHyI0 CUCTEMY pealbHOIO BPEMEHH
r) BBIMONHATH MOJACYET MUJUTUCEKYH U MO JOCTUKEHUIO HYKHOTO KOJIUYECTBA BBIMOJHSITH
BBI30B (DYHKITHH.

7. B yeM cMEBICa 3TOro xoma?

void buttonl onpressed cb(void){
if (buttonl_enabled) {
buttonl enabled = false;
buttonl pressed = true;
buttonl timeout.attach(callback(buttonl enabled cb), 0.3);

;o

a) YCTpaHuTh JIpede3r KOHTAKTOB

0) BeImoTHUTE ACCTBHE IO PACTIHCAHUIO
B) [lomuraTs cBETOAMOI0M

r) OTHpaBUTH MOKA3aHMS JATIYNKA B CETh

8. UTo OTHOCUTCA K TUITY KOMaHJ MUKPOKOHTPOJIJIEpPA :
a) CISC — ycrpoiicTBa
6) BISC — ycrpoiictBa
B) DSP — ycTpoiictBa
r) MIPS — ycTpoiictBa

9. IIpou3BOAUTENBLHOCTh MUKPOKOHTPOJIIEPA U3MEPSIOT:
a) B MIPS
6) B DSP
B) pa3psAIHOCTBIO MaMATH JAHHBIX
T') pa3psAHOCTHIO TaMSATH MPOTpaMM

10. O6o3nauenne EEPROM B MUKPOKOHTpOJIJIEpax O3HAYALT:
a) SHEpProHe3aBHUCHUMas aMsITh
0) sHEepro3aBUCUMAs MaMSITh
B) PETUCTPOBAs MAMAThH
T') CTOPOKEBOM TaliMep

11. ITamsaTe mporpaMm MUKPOKOHTPOJUIEpOB ceMelicTBa AVR pasnenena Ha ciemyronme o0aacTu:
a) 00J1acTh MPUKIIATHON IPOrpaMMBI, 3arpy3unKa U JHEPrOHE3aBUCUMOMN MaMsITH
0) o0yacTh 3arpy3ynka U CYETIYMKA KOMAaH]T
B) 00J1aCTh CUETUYMKA KOMaH M 00J1aCTh 3arpy34nKa
r) 001acTh 3arpy3urKa U SHEProHE3aBUCUMON MaMsITH

12. BwiOepute npaBUIIbHBIC YTBEPIKICHHUS:
a) peructp SREG conepxutr Habop ¢(iaroB, moka3bplBalOMIUX TEKYyIIEEe COCTOSHHUE
MUKpPOKOHTpOJLIepa
0) peructp SREG ucnonb3yercs nis noakimrodeHus: BHemHero O3Y
B) peructp SREG conepxut anpec nepecbiiiaemoro Oaiira mo uarepdeiicy SPI
r) peructp SREG xpanut 3HaueHHE r7100aTbHBIX IEPEMEHHBIX
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13.

14.

15.

16.

17.

18.

19.

20.

1.

CyéTynK KOMaH/ — 3TO:

a) pETUCTP, B KOTOPOM COJIEPXKHUTCS aipec CICAYIONMEH NCTIOTHAEMON KOMaH/IbI

0) perucTp, B KOTOPOM COACPIKUTCS KOTUIECTBO BHIMOJTHEHHBIX KOMAH]I TPOTPaMMBbI

B) PETUCTP, B KOTOPOM COJICPKHUTCS 00II1ee KOTMIECTBO KOMaH I MPOTPaMMBbI

T') PETHCTP, B KOTOPOM COJIEPKHUTCS 0OIIee KOJINUECTBO KOMaHJ yCIOBHOTO IMepexojaa B
nporpamme

Kaxngomy nopty B MK AVR COOTBETCTBYIOT CIIEIYIOIINE PETUCTPDI:
a) PORTx, DDRx u PINx

6) PORTx u DDRx

B) DDRx u SREG

r) DDRx, PORTx u SREG

HenocrarkoMm napaniensHoro nojakiatoueHus K mune SPI ssisiercs:

a) EcTh HEOOXOIMMOCTH B TOTIOJHUTEIBHBIX JTUHUAX JJIs apecariii MO JIMHEHHBIX MUKPOCXEM
0) Beixoa mepenaun JaHHBIX OJHOW MHKPOCXEMBI COCIUHSIETCS CO BXOJOM MpHUEMa JTaHHBIX
JIPYTOM, 4TO B CBOIO OYEpEelb BEET K HEBO3ZMOKHOCTH CO3/IaHUsI TTOJTHOAYIIJIEKCHOM Tepeaun
JTaHHBIX

B) He Bcerna manHoe moakiroueHuEe BOZMOXKHO, TaK Kak HE Bce MUKpocxeMbl SPI-coBMecTuMbI
r) Jas cCMHXpOHHU3AIUU ABYX MHUKPOCXEM IpH Mepefade MaHHBIX HCIOJb3yeTcs 4 TakTa
TaKTOBOTO reHepaTopa Beaymiero MK, 4To mpuBOAUT K CHUKEHUIO CKOPOCTH MEepeIad TaHHBIX

[Ipu mapammensHOM ToAKTIOUeHUH K uHE SPI 7 BeqoMbIx MUKpocxeM, o0Iee Yuciio TUHUM
CBsI3U OyJIeT paBHO:

a) 10

0) 8

B) 4

r)7

Hutepdeiic 12C xapakTepusyeTcs TeM, 4TO:

a) UCTIONIBb3YET 2 BBIBO/Ia MUKPOKOHTPOJLIEpA

0) KOIMYECTBO JTMHUM CBSI3U 3aBUCUT OT KOJIMYECTBA MOJKIIOYEHHBIX K HEM MUKPOCXEM
B) HIMEET BO3MOXKHOCTh XpaHUTh JJaHHbIE B Oyhepe DMA

T') IMEET 2 IPOorpaMMHUPyEMbIe CKOPOCTH OOMEHa JaHHBIMHU

Mopynes ALIIT He mpeaycMaTpuBaeT padoTy B CIASAYIOMMUX PEKUMAX:
a) CeTeBOH 3aIyCK M0 BHEIIHEMY CUTHATY

0) arnmapaTHBIH 3aITyCK

B) IPOTrpaMMHBIH 3aITyCK

T') 3aITyCK OT BCTPOCHHOT'O TakMepa/cuéTynka

KBapuessiii pe3oHaTop moaki04aeTcs K ciaeayromum BeiBogam MK (Beibepute HECKOJIBKO
MPABUJIbHBIX OTBETOB):

a) XTALI, XTAL2

0) INT1, INT2

B) INTO, INT1

r) INT1, XTALI1

Kakoe ycTpoiicTBO HCTIONIB3YETCA ISl 3arpy3KU MPOrpaMM B MUKPOKOHTPOJLIEP?
a) mporpaMMaTop/0TIIaTINK

0) nudpoBoi aHATM3ATOP CUTHAJIOB

B) 3arpy3u4uk (Bootloader)

r) UART

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

bazossie mopTsl BBOAa/BeiBoMa (GPIO) MukpokounTpomiepoB (MK). Kakue ocHOBHBIE pe:KUMBI
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paboThel umerotces B Kaxxaom MK? B uem ux paznmuune?

2. Yo BIMSET HA aMIUIMTY]ly CUTHAJIA JOTUYECKON equHUIIbI U Jorudeckoro Hyjis GPIO MK?

3. O uem roBopuT pazpsaHocTh siapa MK? (8-6ur, 16-6ur, 32-6ut). Ha uro ona Biusier? Kakue
BBIUMCJIIUTEIbHBIE OTpaHUUYEHHUA UMEITCcs y 8-pa3dpaaHbix MK mo cpaBHeHuio ¢ 32-
paspsiaHbIMU?

4. B yem oTnuune nupOBHIX JATYUKOB OT aHAJOTOBBIX? B KakoM ciydasix Jydiie IpUMEHSTh
aHaJIOTOBbIS/IIU(DPOBBIC TATUYNKH?

5. B 4yeM oTauune MUKPOKOHTpoJuiepa oT npoueccopa? [loueMy y MUKPOKOHTPOJIEPOB
CHUCTEMHAs 4acTOTa HUXKE YEeM Y MPOLIECCOPOB YCTAHOBJIEHHBIX B HOYTOYKE MJIM CTAllMOHAPHOM
K.

9.1.3. Tembl 1a00paTOPHBIX padoOT

1. PazpaboTka mporpamMmMmbl Ha si3bike IporpamMmMmupoBaHuss Cu JJs BBIIOJTHEHHS OUTOBBIX
orepauuii JaHHBIMU PATUYHOTO THUIIA.

2. Pa3pabotka ¢pyHKIMIA HA sI3bIKe TporpaMMproBaHus CH JUIsl BBITIOJIHEHUS ONIepalluii YTeHUS U
3aIlUCH PA3JIMYHBIX THIIOB IaHHBIX B YHEPrOHE3aBUCHMOI MaMsATH MUKPOKOHTpOJLIEpa

3. Pa3paboTka nmporpammbl 00paOOTKH JaHHBIX PACIOIOKEHHBIX Ha Pa3HbIX TUIIAX HOCHUTEISAX
(BHYTpPEHHMSI ¥ BHEUIHSS aMSITh)

4. Pa3paboTka (pyHKIMI Ha s3bIKe TporpammupoBanus CH ISl yIIpaBJIeHUSI MUKPOKOHTPOJUIEPOM
no unrepdeiicy UART

5. PaspaboTka (yHKIMHU Ha s3bIKE porpaMMupoBanus CH s POBEPKU KOPPEKTHOCTH JTAHHBIX
MOCPEJICTBOM BBIYUCICHHSI KOHTPOJIBHON CyMMBI

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIsipHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILTHHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HAa MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLIEHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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