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1. ®opmupoBanue MNpoPpecCHOHANbHBIX KOMIETEHUUH,

1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

MUKPOIPOLCCCOPHBIX CUCTCM.

CBSI3aHHBIX C pa3paboTKoH

1.2. 3agauy AUCHUILIUHBI

1. V3yueHue cOBpeMEHHBIX aNMapaTHbIX U MPOrPAMMHBIX CPEJICTB MUKPOIIPOLIECCOPHOI TEXHUKH.
2. Tlomy4eHre HaBBIKOB PAaOOTHI ¢ MUKPOIIPOIIECCOPHON TEXHUKOM.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).
Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.
Monyne quctumiuH: Moayns cnenransHocTd (special hard skills — SHS).
Nunexc qucuumiuael: 51.0.03.11.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

YK-1. Cnocoben
OCYILECTBIISATh
KPUTUYECKUN aHAIIN3
MPOOJIEMHBIX CUTYyalui
Ha OCHOBE CUCTEMHOT'O
MOJIX0/1a, BHIPaOaTHIBATH
CTpaTEruIo NEUCTBUI

VK-1.1. 3naer meToauku
cbopa u 06paboTku
uH(pOpMaIIUH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbIe
UCTOYHUKU UHPOPMALIUH TSI
pEIICeHHUs TOCTABIEHHBIX
3a/1a4, a TAaK)Ke METOJIbI
CHUCTEMHOT'O aHAJIU3a

3HaeT aKTyaJlbHble POCCUHCKUE U
3apyOekHbIe HICTOUHUKU MH(DOpMaLUH,
HMMEIOIINE OTHOIIEHUE K MUKPOIIPOLIECCOPHOU
TEXHUKE.

VYK-1.2. YMmeer npuMeHsITH
METOJMKH MOUCKa, cOopa 1
00paboTku nHpopMaluy,
OCYILECTBIIATh KPUTHUECKUI
aHaJIU3 U CUHTE3
UH(POPMAaLINH, TTOTyYeHHOH 13
Pa3HbIX HCTOYHUKOB

YMeer aHanmu3upoBaTh HHPOPMALIUIO O
Pa3IMYHON MPOIYKIIUHU B chepe
MHUKPOITPOLIECCOPHOM TEXHUKHU

VK-1.3. Bnageetr MmeTomaMu
MOMCKa, coOopa 1 00paboTKH,
KPUTHUYECKOIO aHAIH3a U
CUHTe3a UHpOpMaIH,
METOJIMKON CUCTEMHOT'O
MOJIX0/1a TSl peLIeHUs
MOCTaBJICHHBIX 33/1a4;
CIocoOeH reHepupoBaTh
pa3inyHble BAPUAHTHI
pEIIeHUs TOCTaBIEHHBIX
3a1ad

Brnageer cucteMHBIM MOJIXOJIOM B aHAIH3E
uH(bOpMalU AJIs PEelIeHUs 3a1a4, CBA3aHHbIX
C MUKPOIIPOILIECCOPHON TEXHUKOM.

OomenpodeccuoHaNbHbIE KOMIIETEHIMT
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OIIK-7. Cnocoben OIIK-7.1. 3naet poiib 3HAaeT OCHOBHbBIE MHCTPYMEHTBI

MIPUMEHSATD MaTeMaTU4eCKOro MOJIETTUPOBAHUS MUKPOIIPOLIECCOPHBIX

(dyH1aMeHTalbHbIE MOJIETTUPOBAHUS B YCTPOMCTB; Chepbl MPUMEHEHUS

OCHOBBI TEOPUU npodeccuoHaTbHON MHUKPOIIPOLIECCOPHON TEXHUKU B

MOJIETTUPOBAHUS KaK JeSITEIbHOCTH UHKEHEPA; BBIUYHCIIUTEILHOM SKCIIEPUMEHTE

OCHOBHOI'O METO/1a MOHsITHE 00BEKTA

UCCJIE0OBAHUS U MOJIETTUPOBAHUS U €TO

HAYYHO-O00OCHOBAHHOTO |MaTeMaTHYECKOW MOJICIIH;

METO/1a OLIEHOK MOHSITUE BBIYUCIUTEIILHOTO

XapaKTEPUCTUK AKCIIEPUMEHTA, IPUHITUIIBI

CJIOXKHBIX CUCTEM, €ro OpraHu3alui,

HCIIOJIB3YEMOTO JJIS JIOCTOMHCTBA U HEJJOCTATKU B

MPUHSTHUS PEIICHUN B CpPaBHEHHUU C HATYPHBIM

pa3NuYHBIX chepax AKCIIEPUMEHTOM

PO(hECCHOHATBHON OIIK-7.2. Ymeet YMeeT MoaenpoBaTh aJroOpuTMbl U

ACATCIBHOCTH MOJEIUPOBATH DJIEKTPOHHBIE, |IIPOU3BOAUTH OTJIAJAKY MIPOTPAMMHOIO
PaguO3JIEKTPOHHBIE U o0ecreyeHnsi MUKPOIPOIIECCOPOB B
ANEKTPOTEXHUYECKHE KOMITBIOTEPHBIX CUMYJIATOPaX

CPEICTBA U CHCTEMBI JIJIS
pereHus npodeccHoHaTbHBIX
3aj1a4; yMeeT MPOBOJIUTh
aHaju3 pa3padOTaHHBIX

MoJeen

OIIK-7.3. Bnageer HaBbikaMu |Bnaneer HaBbikamMu paboThI €
paboThI B Mporpammax KOMIIBIOTEPHBIMU CUMYJISITOpaMHU
KOMIIBIOTEPHOIO MHUKPOIPOLIECCOPOB

MO/JICIIMPOBAHUS 110 PEIICHUIO
3aja4 IpopeCCUOHATBLHON
obnactu

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 4 3a4eTHBIX equHUI, 144 akageMHuecKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YUYSOHOM eI TeIbHOCTH

Bcero |CemecTpbl

Buybl yueOHol esTeIbHOCTH
4acoB |6 cemecTp

KonTakTHas aynuTopHas padora o0yyawoumuxcs ¢ npenogaparesaeM, Bcero 72 72
JIeKIIMOHHEBIE 3aHATUS 28 28
IIpaxkTHueckue 3aHATUS 28 28
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4aIMXcs ¢ npenoaaBarejieM, BCero

IToaroroBka K TECTUPOBAHUIO 8 8
[ToaroroBka K KOHTPOJIBHOM paboTe 4
[ToaroroBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 24 24
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IMoaroroBka u ciava IK3amMeHa 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
O0mas TpyroeMKoCTh (B 3.€.) 4 4

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B
tabmmre 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Hazpanus pa3nenos (Tem) Jlek. [Tpak. | JIab. Caw. | Beero wacos dopmupyemsble
UCIIUILINHEI safl., 3aH., 9 | pal. pad., (Ges KOMIIETEHIINU
q q JK3aMeHa)
6 cemecTp
1 OcHOBBI MUKPOTIPOLIECCOPHOM 12 16 12 18 58 OIIK-7, YK-1
texHuku. [Ipoueccopsl ob1iero
HA3HAYCHMUS.
2 MUKpONpOIECCOPHBIE KOMIUIEKTHI |12 8 4 14 38 OIIK-7, YK-1
MHTErpalbHbIX cxeM. MHTepdeiics u
UHTEpQECHbIE MUKPOCXEMBI.
3 IIpoexTupoBanue 4 4 - 4 12 OIIK-7, YK-1
MHUKPOITPOIIECCOPHBIX CUCTEM
Hroro 3a cemectp |28 28 16 36 108
Hroro |28 28 16 36 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JCKIIHSIM)
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Ha3Banus paznenos (Tem) Coneprkanue pas3ziesnoB (TeM) Tpynoemrocts dopmupyembie
JUCHUTUIUHBI JUCUUIUIAHBI (B T.4. TIO JICKLIUSM) (7IeKLHOHKEIC KOMIIETEHIINH
3aHATHUSA), U
6 cemecTp

1 OcHoBBI Kaccudukamnus MUKponpoIieccopos, 12 OIIK-7, YK-1
MUKPOIIPOLIECCOPHOI OCHOBHbBIE BApUAHTHI UX APXUTEKTYPbI
texHuku. [Ipoueccopbl U CTpYKTyphl. O0Ias CTpyKTypa u
o011ero Ha3HAYCHUS. NPUHLUIBI QYHKIIMOHUPOBAHUS

MUKPOIIPOILIECCOPHBIX CUCTEM.

CTpyKTypa COBpEMEHHBIX 8-pa3psaIHbIX

MUKPOKOHTPOJIEpOB, cemerictBa MK

AVR, MCS-51, 32-pa3psiaabie

MUKPOKOHTPOJIIEPHI ¢ sigpoM ARM.

Hroro 12

2 MuKponpoIeccopHbie OcCHOBHBIE KOMMYHUKAITHOHHBIE 12 OIIK-7, YK-1
KOMIUIEKTBI HHTETPAJIHBIX |MOJyJIM MUKPOIIPOLIECCOPHBIX CUCTEM.
cxeM. UnTepdeiice u [IpuMeHeHne napasuiebHbIX
uHTEepdeiicHbIe uHTepdeiicos. [TocienoBarensHbIe
MUKPOCXEMBI. untepodeiicer 1-Wire, SPI, USART,

12C, CAN u ux npumeHeHHe.

Htoro 12
4




3 IIpoexTupoBanue Meronuka u cpeacra 4 OIIK-7, YK-1
MUKPOIIPOLIECCOPHBIX IPOEKTUPOBAHUS MUKPOIPOLIECCOPHBIX
cucTeM cucteMm. CpeacTBa U METOIbI
pa3pabOTKU U OTJIaKH IPOrPAMMHOI0
o0ecrneyeHnss MUKPOIPOLIECCOPHBIX
cucteM. CpencTsa U METOAbI
KOMIUIEKCHOM OTJIaJIK1
MHUKPOIIPOLIECCOPHBIX CUCTEM.
Hroro 4
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE MPaKTUYECKUX 3aHIATHH (CEMUHAPOB)
Hazpanus pa3nenos (tem) HanmeHnoBaHue npakTU4eCcKux Tpynoemkocts, | dopmupyemslie
JUCHHUTITUHBI 3aHATUHN (CEMUHAPOB) q KOMITETCHIIHT
6 cemecTp
1 OcHOBEI 3HAKOMCTBO C CUCTEMaMH 2 OIIK-7, YK-1
MHUKPOIIPOLIECCOPHOI CUMCIICHUS
TexHuKH. [Tporeccopsr Apudmerndeckue onepanum ¢ 2 OIIK-7, YK-1
0011Iero Ha3HAYCHHUSI. qiCcIaMHU B IBOUYHOU CHUCTEME
CUMCIICHUS
3HAaKOMCTBO ¢ METOJaMU 4 OIIK-7, YK-1
pa3paboTKu mporpamm JAjist
MUKPOIIPOLIECCOPOB
Pazpabotka anroputma paboThl 4 OIIK-7, YK-1
YCTpOHCTBA
Peanuzanus anroputMoB B BUAE 4 OIIK-7, YK-1
nporpamm
Hroro 16
2 MuKponpoueccopHble [TapannensHble nHTEPQEICHI. 4 OIIK-7, YK-1
KOMILJIEKThl MHTETPAJIbHBIX | 3HAKOT€HEPUPYIOUTUE U
cxem. UuTepdeiice u rpaduyeckue AUCTIIEH U UX
uHTep(delicHbIe HOJKJIFOUEHHUE K
MHUKPOCXEMBI. MHUKPOITPOLIECCOPaM.
[Ipumenenue Taitmepa. 4 OIIK-7, YK-1
Hroro 8
3 IIpoexTupoBanue OCHOBHBIE 3Tarnbl IPOCKTUPOBAHUS 4 OIIK-7, YK-1
MHUKPOIIPOLIECCOPHBIX Y OTJIAJJKU MUKPOIIPOIIECCOPHBIX
CUCTEM CHUCTEM.
Hroro 4
Hroro 3a cemectp 28
Hroro 28
5.4. JlabopaTopHbIe 3aHATHSA
HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
Hazpanus pa3nenos (tem) HaumenoBanue naboparopusix | Tpynoemkocts, | Dopmupyembie
JUCIUTLTAHBI pabor q KOMIIETEHITNH
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6 cemecTp

1 OcHOBBI Hauano pabotsl co 4 OIIK-7, YK-1
MUKPOITPOLIECCOPHOUN TEXHUKH. | BCTPOEHHBIMU CUCTEMAMU.
[Ipomeccopsr o61IeTO [IporpammupoBanue
Ha3HA4YCHMUS. MK
PaGora co BcTpoeHHBIMU 4 OIIK-7, YK-1
cuctemaMmu. [IporpammupoBanue
MK
OcnoBuble pynkuuu B CU.
PaGora co BcTpoeHHBIMU 4 OIIK-7, YK-1
cucremaMu. [IporpammupoBanue
MK.
Nunnmanuzamus GP10
Hroro 12
2 MukponpoueccopHbie Pa6ora ¢ mudpoBeMH 4 OIIK-7, YK-1
KOMILJIEKTbI HHTErPAJIbHBIX natunkamu. [{udpoBoit matumk
cxeM. MHTepdeiice u TeMIIepaTypsl
uHTEpQeCHbIE MUKPOCXEMBI. Utoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTebHaAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

tadymue 5.6.
Tabnuia 5.6 — Busbsl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHIIUN
Buner
Hazsanus pasneinos (TeM o TpynoemMkocTh, | @opMupyemMbIe Dopmbr
I[I/ICIII)I/IHJ'II/IHBI e CaMOCTOATEILHOU > q KOII\)/[l'IefeyHHI/II/I KOHTppons[
paboThl
6 cemecTp
1 OcHOBBI ITogroroska k 2 OIIK-7, YK-1 | TecrupoBanue
MUKPOIPOLIECCOPHOI TECTUPOBAHUIO
TexHHUKH. [Iporeccopsr IloaroroBka x 4 OIIK-7, YK-1 KonTposbHas
001Iero Ha3HAYEHUS. KOHTPOJILHOH paboTe pabora
[ToaroroBka k 12 OIIK-7, YK-1 | JlaGopatopHas
nabopaTopHoi pabore, pabora
HamucaHue oT4era
Uroro 18
2 Muxkponponeccopusie |Ilogroroska 2 OIIK-7, YK-1 | TecrupoBanue
KOMILJIEKTBI TECTUPOBAHUIO
HHTETPAJIBHBIX CXEM. [ToaroroBka k 12 OIIK-7, YK-1 | JlaGopatopHas
Wurepdeticer n nabopatopHoit pabore, pabora
HHTEp(HEHCHBIC HalMCaHHUE OTYeTa
MHUKPOCXEMBI. HUtoro 14
3 IIpoexTupoBanue [ToaroroBka k 4 OIIK-7, YK-1 | TectupoBaHue
MHUKPOIPOIIECCOPHBIX TECTUPOBAHUIO
CHCTEM Htoro 4
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Hroro 3a cemectp 36
TloaroroBka u cmavua 36 OK3aMeH
JK3aMeHa
Hroro 72

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
3aHATHI

Bunsr yueOHOIM nesTeNbHOCTH
dopmupyemsbie
Jlek. [pak. JIa6. Cam. @®opMbI KOHTPOIIS
KOMIIETEHIIUU
3aH. 3aH. pao. pao.
OIIK-7 + + + + Kontposnbnas padota, JlabopaTtopnast
pabora, TectupoBanue, IK3aMeH
YK-1 + + + + KontponbHas padora, JlJabopaTopHas
paborta, TectupoBanue, Jk3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcuManbHbIN O6amt
MaxkcumanbHbIA MaxkcumanbHbII
3a nepuog Mmexay | Bcero 3a
@DopMBI KOHTPOJIA 6am1 Ha 1-y10 KT ¢ 6asu1 3a mepuos
2KT u Ha xoHel CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
6 cemecTp

KoHnTtponbHas padota 10 10 10 30

JlaGopatopHas pabota 5 10 10 25

TectupoBanue 5 5 5 15

DK3aMeH 30

HToro MakcumyM 3a 20 25 25 100

HEPUOL
Hapacraromum utorom 20 45 70 100
6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb

banibl Ha 1aTy TEKyIIEro KOHTPOJIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4

Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaiioB Ha naty TK 3

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK 2

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIUOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cymMMBbl 6amiioB B TPAJUIIMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTABICH B TaOIHUIE
6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AIIOB B TPAIUIIMOHHYIO U MEXTyHAPOAHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Oropoanukos, M. H. MukponporneccopHas Texauka: BeegeHue B Cortex-M3 : yueOHoe mocodue
s By30B / U. H. OroponnukoB. — MockBa : U3narensctBo FOpaiit, 2022. — 116 c. [DnekTpoHHbII
pecypc]: — Pexxum poctymna: https://urait.ru/bcode/492216 .

2. lapanos, Anexcanap BukropoBud. OCHOBBI MHKPOIPOILIECCOPHON TEXHHUKH : yueOHOE mocodue
/' A. B. lllapanoB ; ToMckuii rocyaapCcTBEHHBII YHUBEPCUTET CUCTEM YIIPABJICHUS U PATUOITICKTPOHUKHU
(Tomck). - Tomck : TYCVYP, 2007. - 188 c. (manmuuue B 6ubmuotexke TYCVYP - 160 3k3.).

3. CkBopuos, C. B. Opranu3zanus MUKpOIIPOIIECCOPOB U MUKPOIIPOLIECCOPHBIX CUCTEM : yueOHOE
nocobue / C. B. Ckopuos, B. U. Xprokun. — Pszans : PIPTY, 2018. — 80 c. [DnexTpoHHEIH pecypc]:
— Pexxum noctyna: https://e.lanbook.com/book/168254 .

4. Kyzskos, O. H. IIpoextupoBaHue cucTeM Ha MUKPOIPOLECCOPAX U MUKPOKOHTPOJIIEPAX :
yuebHoe mocobue / O. H. KyssakoB. [DnekTpoHHBIH pecypc]: — Pexum npoctyma:
https://e.lanbook.com/book/64535.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CaxneB, A. M. MUKpOTIPOIIECCOPHBIE CHCTEMBI: ITU(POBBIE YCTPOUCTBA U MUKPOIIPOIIECCOPHI :
yueOHoe mocobue s cpeaHero npodeccuonanbuoro oopazosanus / A. M. CaxHeB. — 2-¢ u3.,
niepepad. u nor. — Mocksa : M3natensctBo FOpaiit, 2022. — 139 c. [DnekTpoHHbIN pecypc]: — Pexum
nocrtyma: https://urait.ru/bcode/496182.

2. Kana6ekoB, bennamun Apmakoud. [{udpoBsie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHBIE CUCTEMBI :
YueOHUK IJis CpeTHUX CIeNUalbHBIX YueOHbIX 3aBeneHnii cBs3u / b. A. Kanabekos. - 2-¢ uzn., mepepad.
u jor. - M. : Topsiuas nunus-Tenexkom, 2007. - 336 ¢. (manuuue B Oubnuoreke TYCVYP - 135 3k3.).

3. Tapacos, Unbs EBrenbeBud. Pazpabotka nudpossix ycrpoiicte Ha ocHoBe [IJIMC Xilinx® ¢
npumenenueM s3pika VHDL / U. E. Tapacos. - M. : [N'opsiuas munust-Tenexom, 2005. - 252[4] ¢. (manuuaue
B oubnmoreke TYCVYP - 70 k3.).

4. JlaniuH, Anekceit AnaronseBud. HTepdeiicel. Beibop u peanuzamus / A. A. Jlanun. - M. :
Texnocdepa, 2005. - 167 c. (Hamuuue B 6unbauotexe TYCVYP - 20 5k3.).

5. T'yceB B.I'., I'yceB KO.M. DiexkTpoHrKa 1 MUKPOIIPOIIECCOPHAs TEXHHUKA: Y UYEOHUK ISl By30B —
4-e u3x., non. — M.: Beictias mikona, 2006. — 797 c¢. (nanuune B Oudnmoreke TYCVYP - 78 5k3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. IIporpammupoBaHuEe MUKPOKOHTPOJJIEPOB U MUKPOIPOLIECCOPOB ISl CUCTEM OECIPOBOJIHON
CBs3W: MeToanUYecKHe yKa3zaHWs JUIS BHINOJHEHUs jabopaTtopHbix pador / K. CaBenko, E. B.
PoroxnukoB, 3. M. JImutrpues - 2020. 69 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/9221.

2. BrruncnurenbHas TeXHUKA: Y4eOHO-METOAMYECKOE MTOCOOHE MO0 OpraHU3aluy MPaKTHIECKUX
3aHATUH U camocTosTenbHON padoTsl / B. A. Kopmunmn - 2019. 41 c. [DnexTponHsIi pecype]: — Pexum
nocryma: https://edu.tusur.ru/publications/9182.
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3. Opra"u3zamnus camMoOCTOATEIbHOU paboThl: YdyeOHO-mMeToamueckoe mocobue / JI. O.
HoznpeBatsix, b. ®. Ho3zapeBatbix - 2018. 23 c¢. [DnekTpoHHbIN pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

Jlabopatopus I'TIO / JTaGopaTopust aBTOMaTU3MPOBAHHOTO MPOSKTUPOBAHUS: YUeOHAs ayAUTOPHS
N7 MPOBEICHUS 3aHATUM JNEKIMOHHOTO THUMA, yueOHas ayIUTOpHs AJsi NMPOBEACHUS 3aHATUU
MPAKTUYECKOTO THUTA, yuyeOHas ayIuTOpHUs IJIs MPOBEICHUS 3aHATHUH 1abOpaTOPHOro THUIIA, yuyeOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYpCOBOT'O MPOESKTUPOBAHUS
(BBIMOTHEHUS KYpPCOBBIX paboOT), MOMEIIeHHUE IJs1 MPOBEACHUS T'PYNIOBBIX U WHIMUBHAYaTbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obnacts, r. Tomck, Jlennna npocnekr, 1. 40, 403 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MynsTumenuiineiii npoekrop TOSHIBA;

- TeneBuzop-monutop SAMSUNG;

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Acrobat Reader;

- Mozilla Firefox;

- OpenOffice;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

Jla6opatopus I'TIO / JlabopaTopusi aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS: yueOHAas ay TUTOPHS
oJId MpPpOBCACHUA 3aHATUH JJEKIIUOHHOI'O THIIA, yqe6Ha91 ayauTopud A NpOBCACHUA 3aHATUH
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MPAKTUYECKOTO THUIla, yueOHas ayIUTOpHUs JJIs MPOBEICHUS 3aHATUM J1abOpaTOpPHOro TUIlla, yuyeOHas
ayJIUTOPHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE 111 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U HMHIMUBUAYaJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 403 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- Mynbstumenuiiaeiii npoexktop TOSHIBA;

- TeneBuzop-mouutop SAMSUNG;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- Acrobat Reader;

- Mozilla Firefox;

- OpenOffice;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIONIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIMHBI 1JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUs!
JTUCIUTINHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI 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 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi pasneinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 OcHoBel Mukponponeccoproit |OIIK-7, YK-1 KonTponbHas IIpuMepHBIil IepeyeHb
texHuku. [Ipomeccopsl o0mIero pabota BApUAHTOB (3aJaHui)
Ha3HAYCHMSL. KOHTPOJIbHBIX PaboOT
JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBLIX 3aJaHUN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
2 MukponpoIeccopHbie OIIK-7, YK-1 JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
KOMIUIEKTBI HHTETPaJIbHbIX pabota
cxem. MHTepdeticsr n TectupoBanue [IpuMepHBIii TEpeUeHb
UHTEP(EHCHBIE MUKPOCXEMBI. TECTOBBIX 3a/IaHHI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 IIpoexTupoBanue OIIK-7, YK-1 TecTtupoBanue [IpuMmepHBIil nepeueHb
MUKPOIIPOLIECCOPHBIX CUCTEM TECTOBBIX 3a/laHUM
DK3aMeH [Tepeuenp IK3aMEeHALIMOHHBIX
BOIIPOCOB

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JTHUCITUTUTNHE
®opmynupoBKa TpeOOBaHUH K cTeneHn C(OPMUPOBAHHOCTH
Ouenka bamner 32 OM MJIAaHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIe YMEHUH UITN HaBBIKOB WJIN
CYMMBI 0aJI0B 3HaHUS YaCTUYHO ¢bparMeHTapHble
OCBOEHHOE pUMEHEHNe
yMEHHue HaBBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOe
CYMMBI 0aJIoB OCYILIECTBIIIEMOE NpUMEHEHNE
yMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

. ApXuUTEKTypa MHKpPOIpOIECCOopa, MoApasyMeBalollas Haduuue o01ed naMaTu sk KOMaHa U
JIAaHHBIX, Ha3bIBaeTcA: 1. mpuHCTOHCKAs Wiu (o Helimana; 2. apXuTekTypa JIMHHBIX KOMaH/T;
3. rapBapjickas; 4. Bce BapUaHTbl HEBEPHBIE

ApXHUTEKTypa MHUKpOIpoIleccopa, MojJpa3yMeBaouias HalM4he MaJioro KOJHUYEeCcTBa
YHUBEpCAJIbHBIX KOMaH] U MUKPOIIPOTrpamm, Ha3biBaeTcs: 1. mpuHcToHCKas win GoH Helimana;
2. RISC; 3. rapBapackas; 4. CISC
. Kakag MuHumanbsHas pa3psaHOCTh KOMaH[ XapaKTepHa JJId apXUTEKTYphl IJIMHHBIX KOMaHA: 1.
32;2.64;3.128; 4. 256
. CdeTynk KOMaH] MpegHa3HadyeH JIs: 1. cyeTa KOJM4ecTBa BBIITOJIHEHHBIX KOMaH/; 2. XpaHEHUs
Cy>KeOHBIX JTaHHBIX O PE3yJbTaTaX BHIMOJIHEHUS MOCIEeAHEeN KOMaH/bl; 3. XpaHeHus ajapeca
TeKyIIe KoMaHbl 4. XpaHEHUs ajipeca BO3BpaTa U3 MOANPOrPaMMBbI
. JIns wero HE mpumensiercss ctek: 1. qjis BpeMEHHOTO XpaHEHHUsS aapeca BO3BpaTa U3
NOANPOrpaMMbl; 2. NIt BPEMEHHOTO XpaHEHMS MEPEeMEHHBIX Ha BpEMs BBINOJHEHUE
MOAMPOrpaMMbl 3. 1Jis BPEMEHHOTO XpaHEHHS MOJIb30BATENbCKUX NaHHBIX; 4. IS XpaHEHUS
OTMEepaHOB, yUYAaCTBYIOIIMX B BHIMOJTHEHUN TEKYIIEH KOMaHIbI
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Nownkw

. JlaHHBIE KaKOr0O TUIIOBOTO PETUCTpa HCIOJb3YIOTCS KOMaHIAMH YCIOBHOIro mepexoza I.

T000T0 M3 PETUCTPOB OOIIEro Ha3HAYCHUs;, 2. CUCTUYMKA KOMaH; 3. PETHCTpa COCTOSHUS
npoIieccopa Wik perucTpa ¢uaros; 4.BceX NEPEYHCICHHBIX PETHCTPOB.

. Kakoit cobsiTHe HE OOHOBIISIET COMEPKUMOE CTEKa: 1. BBI3OB MPEPBIBAHUSA; 2. IEPEXO] K

noanporpamMme; 3. 00paboTKa UCKITIOUCHHUI; 4. BBITIOJHEHNE KOMaHIbI TIEpexo1a

. B kakoMm ciydyae moamporpamMma MOXET BbI3bIBaThCS anmapatHo: 1. B ciiydae BO3SHUKHOBEHHS

HEMITATHOW CUTYaIlMH MPH BBIMOJHEHUH KOMAHBI; 2. B CIly4ae BO3HUKHOBEHHUS BHEIIHETO
coObITHS; 3. B ciIydae cOpoca MEKpOIIpoIieccopa; 4. BO BCEX MEPEUUCIICHHBIX CITyYasiX.

. Joctyn Kk KakoMy BHAY MaMATH MUKPOKOHTpoJuiepa siBisieTcss Haubosee ObICTpbIM: 1. K

pPETUCTPOBOI; 2. K BHYTPEHHEN MaMATH MPOrpamMM 3. K SHEProHe3aBUCUMOM MaMsITH TaHHBIX 4.
K BHYTPEHHEW ONEepaTUBHOM MaMsITH

B xakom cimydae HEBO3MOXXHO U3MEHUTh 00beM cTeka? 1. B Cilyyae perucTpoBON OpraHU3aIiu
CTeKa 2. B CIIy4aeT BbIAeNIeHUS 00JIacTH ONEepaTUBHON MaMATH MO CTEK; 3. B 000UX CIIydasix

B kakoli koMaHe MpUMEHSETCA TOMOJHUTEIbHBIN KOn?: 1. ciaoxkeHue; 2. BeIYUTaHUE; 3.
YMHOKEHUE; 4. JIOTHYeCKOe OTPULIaHNE

Kaxkas komanma 0OHOBIISIET TOIBKO peructp ¢iaros: 1. cioxeHue; 2. BEIYUTAHUE; 3. TIEPEXO0/I 110
azpecy; 4. cpaBHEHHE

J71st yero mpeaycMOTPEH PEeKUM MPSMOTO AOCTYyNa K namsaTu?: 1. 1uisi yCKOpeHHOro rnepexoja K
moJnporpaMmam; 2. Juis mapajieabHO 00paboTKM mpepbiBaHu; 3. 11 oOMeHa JaHHBIMHU
MEX/1y OIepaTUBHON MaMsThIO M BHEIIHUM YCTPONCTBOM, MUHYS Tipouieccop; 4. st 00paboTKu
HCKIIFOUECHU I

C nmoMonp0 KaKoTro yCTPOMCTBA OCYHIECTBIACTCS (PU3UUECKHIN JOCTYI K SUYCHKE MaMSITH C
yKa3aHHBIM aipecoM: 1. mocIeI0BaTeIbHOTO PETUCTPa; 2. MyJIbTHIUIEKCOPA; 3. Aemmdparopa 4.
CYeTYHKa

Hanuune xakoro ciy>ke0HOTO CUTHaJIa SIBJISETCS 0053aTeNbHBIM /JIs JII000T0 MapasieibHOro
uHTepdeiica: 1. MOATBEepKACHHUS TOTYYCHHUS NAaHHBIX; 2. pa3felieHUus KOMaH]/JaHHBIX; 3.
cbpoca; 4. ctpoOupoBaHUs

Kakoii u3 nepeuncieHHbIX MOCIEI0BATENbHBIX HHTEPPEHCOB UMEET BOZMOKHOCTh alnapaTHOTO
paspemenus koHduukToB: 1. RS-485; 2. SPI; 3. CAN; 4. 12C

Kaxoit cioco6 siBnsiercst Hanbosee HaIeKHBIM JJIs [TOCJIeA0BaTEIbHOM Mepejayu TaHHbIX Ha
JUTMHHBIE pacCTOsIHUS: 1. mepenaya ypoBHEM HANpPsHKEHHS 110 OJJHOMY IPOBOJY MPU HAIUYUU
BTOPOTO HYJIEBOrO MpoBoja; 2. mepenavya AudepeHInalbHOr0 HANpsKEHUs MO ABYM
poBOJaM; 3. TOKOBasl METJIs

st yero ucnosb3yercs TailMep-cueTuuk?: 1. IJIsi OTCYETOB MHTEPBAJIOB BPEMEHHU; 2. A
M3MEpPEHUs] BpEMEHHBIX; MapaMeTpoB LU(PPOBBIM MeTOAOM; 3. /1711 POPMUPOBAHUS CUTHAJIOB C
3aJJaHHBIMU BPEMEHHBIMU TTapaMeTpaMH; 4. sl BCeX yKa3aHHBIX Iiesiel

Kakoit meton ynyumenusi nmpousBoauTenbHoctu HE umcnonp3yercss B mpoueccopax ¢
apxutektypoir ARM:? 1. ucnons3oBanue cyphurcoB B cucTeMe KOMaH[ 2. UCIIOJIb30BAHUE
MUKpPOIPOrpaMM 3. UCHOJIb30BAHHE BJIOKEHHOTO KOHTPOJLJIEPA MPEePhIBAaHUM 3. HCIIOJIb30BaHHE
" IJIMHHBIX CJIOB"

Kakum ob6pazom HE ocymecTBasieTcss CHHXpOHU3AIM NPYU ACHHXPOHHOW TMOCIEI0BATEIIHHOMN
nepenavye AaHHbIX?: 1. myTeM 3aJaHUs OJMHAKOBBIX YAaCTOT OMOPHBIX I'€HEPATOPOB B
MIPUEMOIEPEIaTOUYHBIX YCTPOMCTBAX 2. MyTEM CUTHAJIOB MOATBEPKACHUS Nepeaun Wik mpuemMa
3. myTeM mnepenayd CHHXPOUMITYJILCOB 110 OTAENIbHOM JTUHUU

Kakoil cTanmapTHBI MOAYJb MOCIEA0BATEIbHON MEpeaayd ITaHHBIX UMEET BO3MOXKHOCTh
arnmapaTHoi ¢unbTpanuu npuauMaeMbix TaHHbIX: 1. USART; 2. CAN; 3. SPI; 4. 12C

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. ApudmeTuko-noruueckoe ycTpocTBo. OOpaTHBIM U IOMOJTHUTEIbHBINH KOJbI. AJITOPUTM

JBOMYHOTO YMHOKEHUS.
YcTpoiicTBO M Ha3HAauY€HUE PEruCTPOB OOIIEro Ha3HAUECHUsS, CUETYMKA KOMaHJ M CTeKa
MHUKPOIPOLIECCOPOB.

Tunosble BUABI KOMaHl MUKPOIIPOLIECCOPOB.

OCHOBHBIE PEXHMBI paOOTHI MUKPOIIPOLIECCOPOB.

["apBapackast 1 IPUHCTOHCKAsl apXUTEKTYPbl MUKPOIIPOLIECCOPOB.

CISC- u RISC-npoueccopsl.

Metoapsl nosblmieHust npousBoautenbHocTu RISC-mukponponeccopos. KonseliepHas
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Sl ol e

00paboTKa KOMaH]l 1 MUKPOIIPOTPAMMBI.

. AmmapaTHasi OpraHu3aIs aJpecHOro MPOCTPAHCTBA U METOIbI IPECAIINH.

TumnoBsle MUKPOCXEMBbl MHKPOMPOIECCOPHBIX KOMILIEKTOB. OCOOEHHOCTH HMCIOJIb30BaHUS
OAHOKpHUCTAIBHBIX 9BM 1 MUKPOKOHTPOJIIIEPOB.

VYcTpoiicTBO M Ha3HAUYECHUE TaMepa. 3aJauu, peliaeMble TPU TOMOIIY TalkMepa.

OcHOBHBIE XapaKTepHble 0COOCHHOCTU MapaieIbHbIX U MOCIEI0BATENbHBIX UHTEP(]EIcoB U
UHTEPHEHCHBIX MUKPOCXEM.

YcTpoiicTBO MOl YHUBEPCATLHOTO CUHXPOHHO-aCUHXPOHHOTO MpUeMOTepeaaTinKa.
[TocnenoBarensubit mHTEpdEiic [2C u ero TUMOBBIC TPUMEHEHHUS.

[TocnenoBarenvublit uHTEpdEiic CAN u ero TUMOBBIC TPUMEHEHHUS.

[TocnenoBarenwsublit uHTEpPEiic SPI u ero TuoBBIE MPUMEHEHHS.

OcHoBHbI€ (YHKIIMOHATIbHBIE BOBMOKHOCTH U Ha3HAYEHHUE 8-pa3psIHBIX MUKPOIIPOLIECCOPOB
OcHoBHbIe (QYHKIIMOHATIbHbIE BOBMOKHOCTH U Ha3HaueHHUE 32-pa3psiAHbIX MUKPOIPOIIECCOPOB.
Oco0eHHOCTH CHUCTEeMBl KOMaHJ MpoleccopoB Ha ocHoBe sapa ARM. IloBeimenue
MIPOU3BOJUTENILHOCTH HAa YPOBHE OpPraHU3allii CUCTEMbI KOMaH]I.

Nutepdeiic RS-485 u npuMensiembie B HEM IPOTOKOJIBI BHICOKOTO YPOBHS.

VYerpoiictBo 3Hakorenepupyromux KK-nucriees

AnropuT™Mbl 0OMeHa HH(popMaIuel ¢ yCTpOHCTBaMH OTOOpaKEHUS

YcerpoiictBa BBoAa HHGOpMAIK. AJITOPUTMBI 00paObOTKH apedesra KiaBuartyp.
[TocnenoBarenbHbIil HHTEpPEiic 1-Wire u ero TUMOBBIC TPUMEHEHUS.

OcHOBHBIE oniepaTopsl si3bika C.

Oco0eHHOCTH HAaTUCaHUsI POTPaMM ISl MUKPOKOHTPOJLIIEPOB.

[Tpumenenue ALl B MUKpOKOHTpOJIIIEpAX

[Ipumenenue TaiiMepa-cueTuuka Ajisi GOpMUpPOBaHUS LHU(POBBIX CUTHAIOB C 3aJaHHBIMU
BPEMEHHBIMU ITapaMeTpaMH U U3MEPEHUSI BPEMEHHBIX TapaMeTPOB

Opranuzanus aBTOMaTHYECKOT0 yIpaBiIeHUs 10 00paTHOM cBsi3u. CBONCTBA MOJOKUTEIHHON 1
OTPHUIIATEIILHON OOpaTHBIX CBSI3EH.

Peanuzanus aBTOMaTH4YECKUX PETYJIATOPOB HA MUKPOIPOLIECCOPaX.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

. I[aHLI JBa 4ucCjia B IIGCSITH‘-IHOﬁ CHUCTCMC CUHCIICHUA. HepeBGCTI/I HUX B IBOUYHYIO CUCTCMY U

MOKa3aTh NpOUECC UX CIOKCHUS 110 IIpaBUJIaM IIBOPI‘-IHOﬁ apI/I(bMeTI/IKI/I.

. I[aHLI JABa 4HCJIla B IIBOH‘-IHOﬁ cucteme cuuciaecHus. Iloka3aTe nponecC MX BBIYUTAHUSA 11O

MpaBUJIaM JBOUYHOU apuU(PMETHKH.

Jlanbl 1Ba yKuCciaa B ABOMYHOU cUcTeMe cuucieHusa. [loka3aTe mpouecc ux yMHOXKEHUS 110
MpaBUJIaM ABOUYHOU aprU(PMETHKHU.

JlaHo yucno B ;BoMyHOM BUAE. [lepeBecTu €ro B meCTHAAUATUPUYHYIO CUCTEMY UCUUCIICHUS.
Jlanbl ABa 4Ymcla, KaXJa0€ 3aHUMaeT B ONMEPAaTUBHOW MaMmsATH Mo JBa Oaiita. Hamucarh
IIPOrPaMMHBIN KOJ JJIs UX CIOXEHUS B cucteMe komana MCS-51

JlaHbl 1Ba MaccuBa OqHOOAUTHBIX uKcen. Hamucate mporpaMMHBIA KOJ UX MO3JIEMEHTHOTO
CIIOKCHUS.

9.1.4. Tembl J1a00paTOPHBIX PadoT

Hauano pabotsl co BctpoeHHBIME crcTemMamu. [IporpammupoBarre MK

Pa6oTa co BctpoenusiMu cuctemamu. [IporpammupoBanre MK OcHoBable ¢hyHkmu B CH.
Pabota co BctpoennsiMu cuctemamu. [IporpammupoBanne MK. Mannmanuzamus GPIO
Pa6ota ¢ mudpoBsiMu natunkamu. [{ludpoBoit gaTauk TemMneparypsl

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis 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 N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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 paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOZS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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