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DUO: Araoros NFARMCTEPLFBO HAYKH W BBICIIETO OBPAZOBAHU S POCCUMCKOM ®EJIEPALIUM
HomkHocTs: MFEFIEPAUMIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXK/JIEHUE
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Pabouast mporpamma AMCHUILUIMHBI pazpaboTaHa B COOTBETCTBHH C:

- ®deaepallbHBIM TOCYIApCTBEHHBIM O00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
oOpazoBaHuss - OakajaBpuar Mo HampapieHuto noaroroBku  13.03.02 —
DJIEKTPOIHEPreTHKA U AEKTPOTEXHUKA, YTBEPKICHHBINH TTPUKa30M MUHUCTEPCTBA HAYKH
u BbIciiero oopazoBanusi Poccuiickoit @eneparuu Ne 144 ot 28 despans 2018 . (pen.
08.02.2021 r.) 3apeructpupoBanHbii B Muntocte 22 mapta 2018 rona, per. Homep 50467
(manee — ®I'OC BO).

- VYueOHbIM 1UIaHOM (OYHOM, 3a04HOM (opM o0OydeHHs) IO HaIpaBICHUIO
noarotoBku 13.03.02 «DnekTposHepreTuka W 3JIEKTPOTeXHUKa». Pabowas mporpamm
JUCIUIUIMHBL BKJIIOYaeT B ceOsl OIICHOYHBbIE MaTepuaibl i NPOBEICHUS TEKYIIEro
KOHTPOJISI yCIEBAEMOCTH M MPOMEXKYTOUHOW aTTecTanuu no aucuumuiiae (m.6 doHp
OLICHOYHBIX  CPEACTB  JIJIi  MPOBEACHUS  TEKYILIEro  KOHTPOJS  YCIIEBAEMOCTH,
MPOMEKYTOYHOU aTTECTAIlUU IO UTOTaM OCBOCHMSI IUCIIUILIINHBI)

ABtop Tory3oB Cepreil AJekcaHIpPOBUY, CTApIIMK MpPEnoaaBareib Kadeapbl

I/IHd)ODMaHI/IOHHBIX TEXHOJIOTUM U CUCTEM YIIPABJICHUS

(vkazame @UO, yuenyto cmenennp, yueHoe 36aHue Ui OOIHCHOCMY)

[Iporpamma onoOpeHa Ha 3acegaHuu Kadenpsl MHGOPMAIMOHHBIX TEXHOJOTHM U
cucteM ynpasieHus (mpotokon Ne 9 ot 17.05.2025r).



1. IlepeyeHp MJIAaHMPYEMBIX Pe3yJbTATOB O0y4YeHUS MO0 JAUCIHHUILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Pe3yJbTAaTAMH OCBOeHHsI 00pa3oBaTeIbHOI
nporpammabl (Llesiu ocBoeHUs1 AU CHHUIIMHBI)

1.1. Ienamu ocBoeHMs AUCHUILIMHBI LlensiMu ocBoeHUS MUCHUIUIMHBI «OCHOBBI
MPOTPaMMUPOBAHUS MUKPOKOHTPOJIEPOBY SBIISIIOTCS:

- M3YYEHHUE METOJOJIOTUM TIPOCKTUPOBAHUSI MPOrPAMMHOIO 00eCIeUeHus
MUKPOKOHTPOJUIEPHBIX YCTPONCTB.

- IpUOOpETeHNE MPAKTUUECKUX HABBIKOB IO MPOCKTUPOBAHUIO MPOTPAMMHOTO
obecrnieueHus

3amayamu OCBOCHUS JTUCIUTUTUHBI «OCHOBBI IPOrpaMMHUPOBAHHUS
MUKPOKOHTPOJIJIEPOBY SIBIISIIOTCS: 3HAKOMCTBO C OOIIEH CTPYKTYpOMl U apXUTEKTypou
IIMPOKO U3BECTHBIX MUKPOKOHTPOJUIEPOB

1.2. O6nactu npodeccuoHanbHON NEeATEIIbHOCTH u(uim) cdepsl
podeCCHOHANBHONU JACSITCIBHOCTH, B KOTOPBIX BBIMMYCKHUKH, OCBOMBIIHE IPOTPaMMmy,
MOTYT OCYILUECTBIISATh MPOPECCUOHANBHYIO I€ATEIbHOCTB:

- 16 Cmpoumenbcmeo u HCUnUUWHO-KOMMYHATbHOE XO3AUCMBO,

- 20 Dnexmposnepeemuxa.

1.3. K ocCHOBHBIM 3amadyaM W3y4Y€HUsS OUCUUILUIMHBI OTHOCUTCS MOJITOTOBKA
oOydJaromuxcsi K  BBIIOJHEHUIO  TPYAOBBIX  (YHKIMHA B  COOTBETCTBUU  C
poheCCHOHANIBHBIMU CTaHIAPTAMU:

Kona, HammMeHOBaHNE T

HaumenoBanue YPOBeHb KBAJIM(PUKALUH Kon m HanmMeHoOBaHue TPYI10BBIX
npogeccnoHaIbHBIX OT®, na xoropbie (yHkumii, Ha KoTopbIE
crangapros (IIC) OpPHEHTHPOBaHA OPUEHTHPOBAHA ANCUMILIMHA
AUCHHUILVINHA
C/01.6

OpraHu3annoHHO-TEXHUYECKOE,
TEXHOJIOTHYECKOE U PECypCHOE
oOecrieueHre padoT Mo IKCILTyaTaluu

16.019 TpaHc(hHOpMaTOPHBIX MOJCTAHLUHN U
«TexHnueckoe 00CIyKUBaHUE U C pacipeaeIuTeIbHbIX TYHKTOB
PEMOHT IIEKTPOTEXHUUECKUX PykoB0/CTBO CTPYKTYpHBIM
yCTPOKICTB, 000py10BaHUS U MIO/Ipa3JIEJIEHUEM 110
YCTaHOBOK», YTBEPKIACHHBIN TEXHUYECKOMY C/02.6
IIPUKA30M IYII/IHI/ICTepCTBa Tpyda U | OOCIYXHBAHUIO U PEMOHTY Mnasnposanue " KOHTPOTH
conuanbHON 3ammThl PO ot 25 TpaHCHOPMATOPHBIX
anpens 2023 . N 3291 MOJICTAHLINH U ACATCIBHOCTH IO SKCILTyaTanin
(3apeructpupoBaHo B MuHIoCTE pacnpenenuTebHbIX TpaHC(OPMATOPHBIX IOJACTAHLHH K
P® 25 mas 2023 . IIyHKTOB, 6 pacipenenuTeabHbIX MyHKTOB
peructpanoHHblid N 73448)
C/03.6
Koopnunanus JeSITEIbHOCTH
IIepCcoHaa, OCYUIECTBIISIOIIETO

TEXHHUYCCKOC O6CJ'Iy>KI/IBaHI/Ie u




HaumeHnoBanue
npogeccuoHAIbHBIX
cranaapros (I1C)

Kon, HammeHoBaHHE U
YPOBeHb KBaJIU(PUKAIUT
OT®, na xoropbie
OPHEHTHPOBaHA
AMCUUINJIMHA

Kox 1 HanMeHoOBaHuEe TPYIOBBIX
(pynkuuii, Ha KoTopbIe
OPHEHTHPOBAHA AW CUHUILIMHA

PEMOHT TpaHCcPOPMaTOPHBIX
MOJCTAHIIMM U pacHpeeIuTeIbHBIX

IIYHKTOB

D

VYnpasnenue
NesITeIbHOCTBIO 110
KOHTPOJIIO PEXUMOB U I10
OIIEpPaTUBHOMY
YIPaBIEHUIO PEKUMaMU
MYHULUTIATBHBIX
ANEKTPUYECKUX ceTel, 6

D/01.6

Opranuzanus 1 BEIIOJIHEHUE padoT
10 KOHTPOJIIO PEKUMOB
MYHULUIAIBHBIX JJIEKTPUYECKUX
CeTel U OIEePATUBHOMY YIIPABICHUIO
UMH

D/02.6
Opranu3zaius 1 KOHTPOJIb paboTh
OIEepaTUBHBIX PAOOTHUKOB

D/03.6

CrenpanbHas IOATOTOBKA
PpabOTHUKOB, 3aHUMAIOIITHXCS
KOHTPOJIEM PEKUMOB U OTIEpaTUBHBIM
VIpPaBICHUEM PEKHUMAMU
MYHHIIMITATBHBIX JIEKTPUUECKUX
ceTen

20.041

«PaboTHHK 1O OonepaTuBHO-
TEXHOJIOTHYECKOMY YIIPABICHHIO B
ANEKTPUUYECKUX CETAX,
YTBEP>KJICHHBII ITPHKA30M
MunucTepcTBa Tpyna v
couuanbHOU 3amuThl PO ot 14
Mas 2019 . Ne327u
(3aperucTpupoBaH
MUHHCTEPCTBOM FOCTULIUU
Poccuiickoit @enepanuu 16 urons
2019r., peructpailnOHHBIN
Ne55292)

E

Opranu3zanus 1e1TeIbHOCTH
IO OTNEepPaTHUBHO-
TEXHOJIOTUYECKOMY
YIIPaBJICHUIO B paMKax
CMEHEIL, 6

E/01.6

Opranu3zaius ¥ KOHTPOJIb
BBINOJIHEHUS! (PyHKIIMHA 1O
OIEepaTUBHO-TEXHOJIOTUYECKOMY
YIPaBICHUIO

E/02.6
Opranuzanus I1esTebHOCTH
CMEHHOT'0 IIepcoHasa

1.4. KommereHiuu oOy4aromnierocs,

JAUCITUITIIMHBI

dbopmupyemble B pe3yibTare OCBOCHHS




HaunmenoBanmne
KaTeropum

(rpynmbi)
KOMIIETECH I

Kon n
HAaNMEHOBAHHE
KOMIIeTeHITHI

Koa u HauMeHoBaHMe
HHIUKATOPA J0CTHKCHUSA
KOMIICTCHIIUHA

Ilepeyenb niaHupyeMbIX
pe3yJbTaToB 00y4YeHust

Nudopmanmonnas
KyJbTypa

OIIK-2 CrocobeH
pa3pabaThiBaTh
JITOPUTMBI U
KOMITBIOTEpPHBIE
IIPOrPaMMBI,
MIPUTOTHBIE IS
MTPAKTHIECKOTO
MIPUMEHEHUS

OIIK-2.1.
METO/JIbI
MOJEJIMPOBAHNS,
MaTeMaTUYECKUK  armapar
JUTSt peueHus
KOHCTPYKTOPCKHX u
TEXHOJIOTMYECKHUX 3a7a4

Ucnonp3yer
aHaJn3a "
bu3uKo-

HA YPOBHEe 3HAHUU:

3HATh MPUHIUIIBI
MIPOCKTUPOBAHUS
AIIEKTPOHHBIX YCTPOICTB HA
OCHOBE
MUKPOKOHTPOJUIEPHBIX ILJ1AT,

HA YPOBHE YMEHUIL.

YMETh UCII0JIb30BaTh
COBpPEMEHHBIE TPUHIIMITBI
MIPOCKTUPOBAHUS
AIIEKTPOHHBIX YCTPOHCTB HA
OCHOBE
MUKPOKOHTPOJUIEPHBIX TLIAT

HA YypOBHE HABLIKOE.
BJIAACTh HABBIKAMHU
HCIIOJIb30BaHHUS
MPIKpOKOHTpOJIJIepHI)IX 1iar
JUTSI PEIICHHUS TPOCTHIX
3a7a4 B 00J1acTH
AIICKTPOHHUKHU

OIIK-2.2. Pa3pabatsiBaeT u
peaTn30BBIBACT AITOPUTMBI
peteHwst 3amaqy C
HCTOJIb30BaHUEM
MIPOTPaMMHBIX CPE/ICTB

HA YPOBHe 3HAHUUL:

3HATh MPUHIUTIBI
MIpOrpaMMHUPOBAHUS
AIIEKTPOHHBIX YCTPONCTB HA
OCHOBE
MUKPOKOHTPOJUIEPHBIX TUIAT.

HA YPOBHE YMEHUIL:

YMETh UCIIOJIb30BaTh
COBPEMEHHBIC IIPUHLIMIIBI
IIPOrpaMMHUPOBaHUS
IEKTPOHHBIX YCTPOUCTB Ha
OCHOBE
MUKPOKOHTPOJUIEPHBIX IIaT

HA YPOBHEe HABBIKOG:
BJIAACTh HABBIKAMU
HCIIOJIB30BaHM
MI/IKpOKOHTpOJ'IJ'IepHBIX iar
JUTSL PEIICHUS CIIOKHBIX
3a7a4 B 00J1acTH
AIIEKTPOHHUKHU

OIIK-2.3. Ilpumenser
UMEIOILUECS CPENICTBA
MH(OPMAIIMOHHBIX
TEXHOJIOTUH JUIs [TOMCKa,

HA YpOBHE 3HAHUUL:

3HaTh MPUHLIUIIBI
Pa3pabOTKH AEKTPOHHBIX
YCTPOMCTB HAa OCHOBE




HaunmenoBanmne
KaTeropum

(rpynmbi)
KOMIIETECH I

Kon n
HAaNMEHOBAHHE
KOMIIeTeHITHI

Koa u HauMeHoBaHMe
HHIUKATOPA J0CTHKCHUSA
KOMIICTCHIIUHA

Ilepeyenb niaHupyeMbIX
pe3yJbTaToB 00y4YeHust

XpaHeHus1, 00paboTKH U
aHanM3a nHpoOpManuu

MUKPOKOHTPOJIJIEPHBIX ILIAT.

HA YPOGHEe YMEHUL:

YMETb UCIIOJIb30BaTh
COBPCMCHHBIC ITPUHIIUIIBL
pa3pabOTKHU 3JEKTPOHHBIX
YCTPOUCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHBIX ILIAT

HA YPOBHe HABBIKOG:
BJIAACTh HABBIKAMHU
HCIIOJIb30BaHHUS
MPIKpOKOHTpOJIJIepHI)IX iar
JUTSI PEIICHHUS TPOCTHIX U
CJIOJKHBIX 3a71a4y B 00JIaCTH
AIIEKTPOHHUKHU

VYmpasnenue
JEATEIIbHOCTHIO 110
TEXHUYECKOMY
00CITy’)KMBaHUIO U
PEMOHTY
o0opynoBaHus
HOJCTaHIINH

[TK-6 Cnioco6HOCTB
OILICHUBATh
TEXHUYECKOE
COCTOSIHUE U
OCTaTOYHBIN pecypc
o0opynoBaHus

IIK-6.1 OnenuBaer
TEXHUYECKOE COCTOSTHUE
00opynoBaHUs ¢
HCIIOJIb30BaHUEM CPEJICTBAMU
¥ METO/IaMU KOMITBIOTEPHON
JIMarHOCTUKH

HA YPOBHe 3HAHUUL:

OcHoBBI KOMITbIOTEPHOM
JTMAarHOCTUKUA 00OpYIOBaHUS
(BUOpOMArHOCTHKA,
Tepmorpadus,
VABTPa3BYKOBOM
aHaJIM3 Macen);
METOBI 00paboTKn u
WMHTEPIpETAINN
JIMarHOCTUYECKHX JIaHHBIX;
HOPMAaTHBBl ¥  KPUTEPUHU
OLIEHKHU TEXHUYECKOTO
COCTOSIHUSI 000pY/I0BaHUS;
TIPUHIIUIIBI paboTHI
nuarnoctuyeckoro 110;

HA YPOBHE YMEHUIL:

nonouparb METO/IbI
JIMarHOCTUKU B
3aBUCUMOCTH  OT  THUIA
o0opynoBaHus;

HACTpaWBaTh W TIPUMEHATH
JMarHOCTUYECKHe IpUOOPHI;
(bopMyTUpOBaTh BBIBOIBI O
COCTOSIHUM  00OpYIOBaHUS
Ha OCHOBE JIMarHOCTHYECKUX
JTAaHHBIX;

HA YPOBHE HABBIKOG:
UHTEpIpeTanus
JIMarHOCTUYECKHUX
porpamm;
COCTaBJIEHUE PEKOMEHAAIUN
10 PEMOHTY WJIM 3aMeHe

KOHTPOJIb,

OTYCTOB




HaunmenoBanmne
KaTeropum

(rpynmbi)
KOMIIETECH I

Kon n
HAHUMEHOBAHHE
KOMIIeTeHITHI

Koa u HauMeHoBaHMe
HHIUKATOPA J0CTHKCHUSA
KOMIICTCHIIUHA

Ilepeyenb niaHupyeMbIX
pe3yJbTaToB 00y4YeHust

y3710B 000pY/IOBaHMSI.

HA YPOBHe 3HAHUUL:

IIPUHLUIIBI paboTsI
AIIEKTPOOOOPYIOBAHUS;
TpeboBanus I1YD;

CTaHJapThl 6630HaCHOCTI/I;

U3MEpEeHHE napamMeTpoB
(HampspKeHwue, TOK,
COMPOTUBIICHUE  H3OJISIIHH,
KO3 UIMEHT MOITHOCTH);
[1K-6.2 OnenuBaer Ha YPOBHE YMEHULL:
XapaKTEePUCTUKH, TPUHIIUIIBI | aHATU3 XapaKTEePUCTUK
MOCTPOCHUS U AIIEKTPOOOOPYIOBAHKS,
(bYHKIIMOHUPOBAHUS MHTEPIPETAIHS CXEM;
HKCIUTYyaTHPYEMOTO HA YPOBHE HABBIKOG:
AIIEKTPOOOOPYIOBAHUS MPOBEJACHHE TEXHUYECKOTO
00CITy)KMBaHUS
AIIEKTPOOOOPYIOBAHHS;

BBISIBJICHUE HEUCIPABHOCTEN
M0 KOCBEHHBIM IpPHU3HAKAM
(neperpes, 1ym, BUOpanus);

COCTaBJICHUC OTYCTOB 0
TEXHHUYECCKOM COCTOSIHHHU C
PEKOMCHAaluAMU 110
PEMOHTY/3aMeHe.
2. Mecto nucuuninnbl B ctpykrype OITOIT
Hucnunmimnaa b1.A(M)B./1B.4.1 «OCHOBBI IIPOTPaMMHUPOBAHUS
MUKPOKOHTPOJUIEPOB»  peaju3yercss B paMkax oOs3arenbHoM dactu broka 1

«JlucrunauHel (MOIyJIs1)» IporpaMMbl OakajiaBpuara.

JucuuminHa npenojaercs oOydaroumMesi Mo o4Hoil ¢opme oOydeHuss — B 5-M
ceMecTpe, 1o 3aouHoi popme — B 10-m cemectpe.

Juciumuinaa  «OCHOBBI  IPOIPaMMHUPOBAHUS ~ MHUKPOKOHTPOJUIEPOB»  SIBIIIETCSA
¢unanbHbIM STanoM (opmupoBanus komrerenuuid OIIK-2 u I1K-6 B mpouecce ocBoeHMs
OIIOIL.

Jucuuninza «OCHOBBI NPOrpaMMHUPOBAaHUS MUKPOKOHTPOJIIIEPOB)» OCHOBBIBAETCS
Ha 3HAHUAX, YMEHUAX W HaBBIKAX, NPUOOPETEHHBIX MPH W3YYCHUU JUCIUTLUINH:
KOMITbIOTEpHasi Tpaduka TpUH OPOEKTUPOBAHUHU, KOMIIBIOTEPHOE MOJAEITUPOBAHUE
IIPOLIECCOB JIEKTPOIHEPIETUKH.

dopmoii TPOMEKYTOUHOM aTTeCTallMd 3HAaHWM oOydaeMbIX IO O4HOU (opme
oOydeHusi SBIISIETCS DK3aMEH B 5-M ceMmecTpe, mo 3aouyHoi (opme sk3ameH B 10-Mm
CEMECTpE.




3. O0beM TUCHUIIINHBI
ouyHast (hopma 0Oy4ICHHS:

Bua yueOHo# padoThl 10 M CHUIINHE Bcero B 3.e. m yacax Cemectp 5
B yacax

Obmast TPyROEMKOCTL AHCIHILIHHDE 5 3.e. -180 ak.uac 180 ak.uac
Konmaxkmmnas paboma - Ayoumopnuwie 3anamus 49 49
Jlexyuu 16 16
Jlabopamopnvie 3auamus 32 32
Cemunapbl, npakmuyeckue 3aHamus - -
Koncynomayus 1 1
Camocmoamenvnas paboma 95 95
KypcoBasi pabora (KypcoBoii IpoeKT) - -
Buj npome:xyTouHoOl aTTecTANMH DK3aMeH-36 4acoB Dk3ameH-36 4acoB

3ao4Has opMa 00yUCHHUS:

Buj y4yeOHoii pa6boThI 10 JUCHUILJIMHE

Bcero B 3.e. 1 yacax

Cemectp 10
B yacax

OO0umas Tpy10éMKOCTb 1M CHUILTHHBI

53.e. -180 ak.uac

5 3.e. -180 ak.4ac

Konmaxmmnasa paboma - Ayoumopmwie 3anamus 17 17
Jlexyuu 8 8
Jlabopamopnvie 3ausamus 8 8
Cemunapyl, npakmuyeckue 3aHamus - -
Koncynomayus 1 1
Camocmosamenvnasn paboma 154 154

KypcoBasi pabora (KypcoBoii IpoeKT)

Buja npoMe:xxyTo4HOM aTrTecTanuu

OK3aMeH-9 JyacoB

DKk3aMeH-9 yacoB

4. Copep:xxaHue IMCHUIUVIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMaMm (pa3aesiam)
AUCUMILTHHBI ¢ YKa3aHHEM MX 00beMOB (B aKaJeMHYeCKHX Yacax) U BUAOB YUeOHBIX

3aHATHN
4.1. YueOHO-TeMATHYECKHUMN IJIAH
Ounas dhopma 00yueHus

TpynoemkocTh B yacax

KonrakTHas pabora — Koz
HanmenoBanue TeM (pa3aeJioB) AyauTopHas pabora camocTo | MHIWKaropa
AUCIIMIIJINHBI CeMUHapHI 1 aTejbHasg JTOCTUXKCHUN
Ja00paTopH
JICKIUA IPaKTHYECKHE pa60Ta KOMIICTCHIIN U
bIC 3aHATHUA
3aHATHUSA
Tema 1. [ToHsTHE IEKTPOHHOM OIIK-2.1
cuCTEMbl. MUKPOKOHTPOJUIEPHI U OIIK-2.2
MHUKporporeccopsl. [Ipencrasinenue 2 - - 15 OIIK-2.3
nH(pOpMaIMU B MUKPOITPOLIECCOPHOI [1K-6.1
CUCTEME. [1K-6.2




Tema 2. Mukporponeccopsl ¢

OIIK-2.1

COKpAIllEHHBIM U MTOJHBIM HA0OpOM OIIK-2.2
koMmana. CTpyKkTypa 4 15 OIIK-2.3
MHUKPOKOHTPOJUIEPA. I1K-6.1
[1K-6.2
OIlK-2.1
Tema 3. Tunbsl TakTUpOBaHUS
MUKPOKOHTPOJLIEPOB. ’ OINK-2.2
4 15 OIIK-2.3
[Toptel BBOma-BeiBOa. CTpyKTypa U TTK-6.1
(GyHKIMOHATIBHOE Ha3Ha4YeHUE ‘
[1K-6.2
MOPTOB OOIIEro Ha3HAYCHUSI.
Tema 4. DnexTponoTpebiaeHue u OIIK-2.1
PEKHUMBI padOTHI OIIK-2.2
MUKPOKOHTPOJIEpOB. OCHOBHBIE 4 10 OIIK-2.3
byHKIMU MOy TalkMepa- [IK-6.1
CU€TUHKa. [1K-6.2
Tema 5. IlpepriBanus B OIIK-2.1
MUKpOKOHTposuiepax. CoObITHS U X OIIK-2.2
00paboTKa B MUKPOKOHTPOJUIEpaXx. 8 10 OIIK-2.3
[TK-6.1
I1K-6.2
Tema 6. MuTepdeiicel, o0CHOBHBIE OIIK-2.1
noustust. Uarepdeiic UART. OIlK-2.2
Nurepdeiic SPL. Ipsmoit noctym k 8 10 OIIK-2.3
namsatu (DMA). [IK-6.1
I1K-6.2
OIIK-2.1
Tema 7. IIpeobpazosarenu AL u OIIK-2.2
ITAIL IlocTosiHHBIE U OTIEpaTUBHBIE - 10 OIIK-2.3
3allOMUHAOIIUE YCTPOUCTBA. [IK-6.1
I1K-6.2
OIIK-2.1
Tema 8. YeTpoiicTsa BBoaa U BBIBOA OTIK-2.2
- 12 10 OIIK-2.3
[TK-6.1
I1K-6.2
OIIK-6.1
OIIK-6.2
Koncynprannmn 1 - OIK-6.3
[TK-7.1
[IK-7.2
[1K-7.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
Kontpons (3x3ameH) - 36 K-7.1
[IK-7.2
[1K-7.3
UTOIro 49 131




3aouHas ¢popma 00yueHUsI

TpynoeMkocTh B yacax

KoHTakTHas pabora — Koz
HaumeHoBaHue TeM (pa3esioB) AyauTopHas pabora camocTo | MHIHKAaTopa
JAUCIHUIIJINHBI 5 CEeMMHApHI 1 qarejabHas JOCTUKCHUHAU
JeKINH J:,?e ;):;;(T)E: npakrudeckne | paboTa | KOMIETEHUUHU
3aHATHUA
Tema 1. IlonsiTHE 311EKTPOHHOU OIIK-2.1
cucreMbl. MUKPOKOHTPOJUIEPHI U OIIK-2.2
MUKporporeccopsl. [IpencraBnenue 1 - - 18 OIIK-2.3
nH(OPMALIUU B MUKPOIIPOLIECCOPHOI ITK-6.1
CUCTEME. I1K-6.2
Tema 2. Mukpornponeccopsl ¢ OIIK-2.1
COKpAIICHHBIM U TIOJHBIM HaOOpOM OIlK-2.2
koMaHn[. CTpykTypa 1 1 - 18 OIIK-2.3
MUKPOKOHTPOJLIIEpA. [1K-6.1
[1K-6.2
OIIK-2.1
Tema 3. Tumbsl TakTUpOBaHUSA
MHKPOKOHTPOILIEPOB. P OIK-2.2
1 1 - 18 OIIK-2.3
[Toptel BBOma-BbIBoAa. CTpyKTypa U 1K-6.1
(YHKIIMOHATBHOE Ha3Ha4YEHUE ’
[1IK-6.2
MOPTOB OOIIIEr0 Ha3HAYEHUSI.
Tema 4. DnexTponorpebdiaeHue u OIIK-2.1
PEKUMBI PaOOTHI OIIK-2.2
MUKPOKOHTpOJIEpOB. OCHOBHBIE 1 1 - 20 OIlK-2.3
byHKLIMU MOnyJIs TaitMepa- [1IK-6.1
CUETUHKA. I1K-6.2
Tema 5. IIpepriBanus B OIIK-2.1
MUKpPOKOHTpoJuiepax. CoObITUS U UX OIIK-2.2
00paboTKa B MUKPOKOHTPOJIIIEPaAX. 1 2 - 20 OIIK-2.3
[K-6.1
I1K-6.2
Tema 6. nTepdeiicbl, OCHOBHBIE OIIK-2.1
nonsatusi. Marepdeiic UART. OIIK-2.2
Wurepdeiic SPI. Ipsimoit noctyn k 1 - - 20 OIlK-2.3
namsita (DMA). [IK-6.1
[1K-6.2
OIIK-2.1
Tema 7. IIpeoGpazosarenu AL u OIIK-2.2
ITAIIL ITocrosiHHBIE M ONIEPATUBHBIE 1 - - 20 OIIK-2.3
3alIOMUHAIONINE YCTPOMCTBA. [1K-6.1
[1K-6.2
OIlK-2.1
Tema 8. YcrpoiicTBa BBOA U BHIBOA OTIK-2.2
HHGopMALIH 1 3 - 20 OIlK-2.3
' [IK-6.1
[1K-6.2
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OIIK-6.1

OIIK-6.2

OIIK-6.3
I1K-7.1
[IK-7.2
I1K-7.3

Koncynpranumn 1 -

OIIK-6.1

OIIK-6.2

OIIK-6.3
I1K-7.1
[IK-7.2
I1K-7.3

KonTpoms (3x3aMeH) - 9

UTOoro 17 163

4.2. Conep:kaHue JUCUUIINHBI

Tema 1. IlonsiTHE 3J1EKTPOHHOI CHCTEMBbI

MUKpOKOHTPOJIEPHI 1 MUKPOIIPOLIECCOPBI.

[IpencraBnenue nHpopMauu B MUKPOIIPOLIECCOPHOI cUCTEME.

Tema 2. Mukponpouneccopbl ¢ COKpPallleHHbIM U MOJTHBIM HA00pPOM KOMAaH/I

CrpykTypa MUKpOKOHTpoiuiepa. VcTopuss pa3BUTHS apXHUTEKTyp MUKPOIPOLECCOPOB.
[IpousBonuTenu MUKponpoueccopoB. IIpumepsl NpHMEHEHHS MHKpPOIIPOLIECCOPOB B
DHEPIETUKE.

Tema 3. Tunbl TAKTHPOBAHUSA MUKPOKOHTPOJLJIEPOB.

Tunbl W  OCOOEHHOCTHM TE€HEpaTOpOB, BIUSHHUE YAaCTOThl HA  XapaKTEPUCTHKU
MUKPOITPOLIECCOPHBIX CUCTEM.

[Toptel BBOma-BbiBOa. CTpykTypa M (yHKIMOHAJbHOE Ha3HAuY€HHWE MOPTOB OOIIEro
Ha3HAYECHUS.

Tema 4. JnekTponorpedsieHHe U PesKUMbI PA00THI MUKPOKOHTPOJLJIEPOB

Ha3nauenue taiimepa. OcCHOBHbIE (QYHKIUU MOAYJ Talimepa-cuérunka. OcoOEeHHOCTH
MPUMEHEHUSI TalMEPOB CUETYMKOB B dHepretuke. Crenuainu3upoOBaHHBIE TalMeEpHI,
CTOPOKEBOM TaMep.

Tema 5. IIpepbiBaHusA B MUKPOKOHTPOJLJIEPaX

CriocoOb1 0OMEHa JaHHBIMU B MUKPOTIPOIIECCOPHBIX cucTeMax. CoObITUSI U UX 00padoTKa B
MUKPOKOHTPOJIEpaX.

Tema 6. Untepdeiicbl, 0CHOBHbIE TOHATHUSA

[IporpammuBIil cioco0 oOMeHa JaHHBIMH B MUKPOTPOIIECCOPHBIX cucteMax. MHTepdeiic
UART. Hurepdetic SPI. ITpsamoit noctyn k namsitu (DMA).

Tema 7. IIpeoopa3zoBaresim ALl u IAIL. IlocrosiHHbIE HM omnmepaTUBHBbIE
3allOMHMHAIOLHE YCTPOiiCcTBA.

[IpeobpazoBanus uppoBbIX cUrHanoB B aHajorosbie (ILAIT).

[IpeoOpazoBanus aHaIOroBeIX CUTHANIOB B U(poBbie (ALIIT).

[TocTosiHHBIE 3aMIOMUHAIOIINE YCTPOUCTRA.

OnepaTuBHBIE 3aIIOMUHAOIINE YCTPOKCTBA.

Tema 8. YerpoiicTBa BBOa M BbIBOAA UH(GOpMAIIUN.

Crpykrypa nepudepuitHoro ycrpoictsa. OyHKIIUN U CTPYKTypa CUCTEMBI BBOIa-BBIBO/IA.
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YcrpoiicTBa BBoja HH(pOpMaluu. YCTpOHCTBa BBIBOIa UH(POPMAIIIH.

5. Y4eOHo-MeTONMUYECKOE 00ecrieYeHue CaMOCTOSATeIbHOM padoThl CTY1eHTOB

CamocrosTenbHas padoTa MPOBOAUTCS C LEIbIO: CUCTEMAaTU3alUd W 3aKpEeIlICHHUS
MOJyYEHHBIX TEOPETUYECKUX 3HAHUM M MPAKTHUYECKHUX YMEHUH OOyYaromuxcs;
yIIyOJeHHsSI U PACIIMPEHUS] TEOPETUUYSCKUX 3HAHWN CTYJAEHTOB; (POPMHUPOBAHUS YMEHUH
UCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO JIOKYMEHTALUIO, YYEOHYIO U
CHELMAJIBHYIO JIUTEpaTypy; pa3BUTHUS I103HABATENIbHBIX CIIOCOOHOCTEH M AKTUBHOCTH
oOy4aronuxcsi: TBOPYECKOM HWHUIMATUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH,
OpPraHU30BaHHOCTH; ()OPMUPOBAHHUE CAMOCTOSTEIBHOCTH MBILIUIEHUS, CIIOCOOHOCTEN K
CaMOpa3BUTHIO,  COBEPIICHCTBOBAaHUID U camMoopraHuzauuy;  (popMupoBaHUsS
npo¢eCcCHOHANIBHBIX KOMIIETEHIIN; Pa3BUTHIO UCCIIEI0BATEIbCKUX YMEHUM CTYIEHTOB.

®opMbl UM BHUIBI CAMOCTOSTEIBHOW pabOThl CTYAEHTOB: YTEHHE OCHOBHOM H
JOTOJTHUTENIBHOM ~ JIUTEpAaTypbl —  CaMOCTOSTENbHOE M3YyYE€HHWE Marepuana 1o
PEKOMEHIYEMBIM JIMTEPATypPHBIM HCTOYHUKAM; padoTa ¢ OMOIMOTEYHBIM KaTasiorom,
CaMOCTOATENIbHBIA  1MOAOOpP HEOOXOAMMOW JIMTEepaTyphl; padoTa CcO  CJIOBApEM,
CIIPAaBOYHUKOM; MMOUCK HE0OXonuMon nHpopmanuu B ceTd HTEpHET; KOHCIIEKTUPOBAHUE
HMCTOYHUKOB; pePEepUpOBaHUE HCTOYHUKOB; COCTABJIECHUE AHHOTALMI K MPOYUTAHHBIM
JUTEPATyPHBIM HMCTOYHHKAM; COCTABIICHHE PELEH3UH M OT3bIBOB HAa MPOYUTAHHBIN
Marepual; cocTaBieHHe o030pa NyOIMKalMil MO TeMme; COCTaBlieHHe Ouobnuorpadpuu
(bubnuorpaduyeckoid KapTOTEKH); IOATOTOBKAa K pa3IU4yHBIM (QopmMaM TeKyllen u
IPOMEXYTOYHOM arrectauuud (K TECTUPOBAaHUIO, KypcOBOM paboTe, 3K3aMeHY);
CaMOCTOSITEJIbHOE BBINIOJHEHUE MPAKTUYECKUX 3aJaHUIl PENpOJYKTHBHOIO TUIA (OTBETHI
Ha BONPOCHI, 33]1a4H, TECTHI).

TexHONOrUsl OpraHu3aluy CaMOCTOSITENIbHOM paboThl OOyYaromMXCsl BKJIFOYAET
UCIOJb30BaHUE  HMH(DOPMALMOHHBIX U MaTepUaJIbHO-TEXHUYECKUX  PECypCcoB
00pa3oBaTEILHOTO YUPEKACHUS: OUOIUOTEKY C YHUTAJIbHBIM 3JI0M, KOMITBIOTEPHBIE
KJIacChl C  BO3MOXHOCTBIO pabotrel B MHTepHer; aymutopum (Kjacchl) s
KOHCYJIbTAlMOHHOM JI€ATEIbHOCTH.

[lepen BBIMOIHEHHMEM OOYYAOIIMMUCS BHEAYIUTOPHON CaMOCTOSTENIbHOM PadOThI
MpenojaBaTesib MPOBOAUT KOHCYJIBTUPOBAHME 110 BBIMOJIHEHUIO 3aJaHUsl, KOTOPBIN
BKJIFOYAET LIEJb 3a/1aHMSI, €T0 COAEPIKaHUS, CPOKU BBIIIOJIHEHMS, OPUEHTUPOBOYHBIN 00BbEM
paboThl, OCHOBHBIE TpeOOBaHUs K pe3yabraraMm paboThl, KpUTEpHH OLEHKH. Bo Bpems
BBIMIOJIHEHUSI OOYyYalOIMMHUCA BHEAYIUTOPHOM CaMOCTOSITEIbHOW pabdoThl U INpHU
HEOOXOJMMOCTH TpenojaBaresib MOXKET MPOBOIUTh HWHIAUBUAYaJIbHbIE W TPYIIOBBIC
KOHCYJIBTAIIUU.

KoHTponb camocTosiTenbHONW padOThl CTYyAEHTOB MpPEAyCMaTpUBAET: COOTHECEHUE
CoZiepXaHusl KOHTPOJS C UEeIsIMH OOy4YeHHs; OOBbEKTHUBHOCTb KOHTPOJIS, BaJIUJAHOCTH
KOHTpOJIS (COOTBETCTBHE TMPENBSABISEMBIX 3aJaHUl TOMY, 4TO MPEANOIaraeTcs
MpOBEpUTSH); MU PepeHrnannio KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEpUAJIOB.

@DopMBbI KOHTPOJISI CAMOCTOATENIbHON PabOThI: MPOCMOTP M MPOBEPKa BHITTOJIHEHHUS
CaMOCTOSATENIbHON paboThI npernoaaBaresieM; opraHu3alus CaMONPOBEPKH,
B3aUMONPOBEPKHU  BBIMOJIHEHHOTO 3aJaHMsl B Tpynne; oOCYyXKIEHUE pe3ysbTaToB
BBIMIOJIHEHHOM pabOThl HAa 3aHSATUHU; MPOBEICHHE MUCBMEHHOI'O OMNpoca; IMPOBEICHUE
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YCTHOI'O OIIpOCa;

OpraHM3alysl U IPOBEACHUE cOOECENOBAHUS C TPYIIION.

opranusanuysa W HOPOBECACHUC HWHAWBHUAYAJIIBHOI'O CO6CC€I[OB8,HI/I$I;

IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOAAITEJIbHOE OCBOCHUE TUCUMILIMHBI,
(opMBbI BHEAYTMTOPHOI CAMOCTOATEILHON PadOThI

HanmeHoBaHHe TeM

Hepeqenb BOIIPOCOB, OTBOAUMbBIX HAa CAMOCTOATECJIBHOEC

®opMbl BHEAYIUTOPHOM

(pa3neJioB) OCBOEHHE CaMOCTOATEIbLHOM
AUCHMUILINHBI padoTbI
Tema 1. [TonsiTue 1. ApxuTekTypa 1 Ki1accuuKanus JEeKTPOHHBIX CUCTEM PaGora ¢  KOHCIEKTOM
JIEKTPOHHOU o Kirtouesblie BONPOCHI: JIEKIINH, yueOHOIH,
CUCTEMBI. o Yro TaKOE JIIEKTPOHHAs cucreMa? | METOAMYECKOU u
MUKpOKOHTPOJIIEPHI U OcHoBHbIE KOMITOHEHTHI (IaT4uKy, | 1OMOJIHUTEIBHOU
MUKPOMPOILECCOPBHI. MIPOLIECCOPHI, UCTIONHUTENIBHBIE YCTPONUCTBA). | IUTEPaTypOil.
[IpencraBnenue o Kiaccupukauus  cucrem:  ananorossle, | [lonroroBka k anamuzy
nH(popMaIUu B nudpoBbie, THOPUIHBIC. KOHKPETHOH CUTYallUu.
MHUKPOIPOLIECCOPHOM o Ilpumepbl mnpumeHeHus: 0T  OBITOBOU
CUCTEME. TEXHUKH 10 MIPOMBILIUIEHHON
aBTOMAaTH3aluH.
o IIpakTnueckoe 3aganue:
o Pazobpark CTpyKTypy MpOCTOM 3IEKTPOHHOU
CUCTEMBI (HallpuMep, YMHOTO TEPMOCTaTa).
2. MuKponpoeccopsl: IPUHIUI pabOThl U TPUMEHEHUE
o KittoueBblie BONpPOCHI:
o Otnuune MHKpPOMpOLECCopa oT
MUKPOKOHTPOJLIEPA.
o Apxurekrypa ¢on Heitmana u ["apBapickas
apXUTEKTYypa.
o [Ilpumepsr muxpomnpoueccopon: Intel x86,
ARM Cortex.
o IIpakTnueckoe 3aganue:
o CpaBHUTH XapaKTEPUCTUKHU
MukporporeccopoB misa [IK u MoOmIbHBIX
YCTPOMCTB.
3. MUKpPOKOHTPOJUIEPHI: 0COOEHHOCTH "
MpOrpaMMHUpPOBaHUE
o Kirrouesblie BONPOCHI:
o Crpykrypa  MukpokoHTpomepa  (LII1V,
namsth, nepudepus: ADC, UART, PWM).
o [Ilomymspueie cemeiictBa: AVR (Arduino),
STM32, PIC.
o OcHoBbl nporpammupoBanust Ha C/C++ s
MK (nmpumep: MUTaHUE CBETOINOIOM).
o IlpakTuueckoe 3aJaHue:
o Hanmcare npoctyro nporpammy st MK ¢
HCIIOJIb30BAaHUEM cpensl pa3paboTku
(Arduino IDE, Keil, STM32CubelDE).
Tema 2. 1. Apxutektypsl Mukponpoueccopon: RISC vs CISC PaGora ¢  KoOHCHEKTOM
Muxkporporeccopsl ¢ | Kirouesie BOnpochst: JIEKIIHH, y4eOHOI,
COKpAITICHHBIM U e Omnpenenenue RISC (Reduced Instruction Set METOINYECKOM u
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MOJTHBIM Ha0OpOM
komanJ. CTpyktypa
MUKPOKOHTPOJLIEPA.

Computer) u CISC (Complex Instruction Set
Computer):
o Oco0eHHOCTH KOMaHIHBIX HAOOPOB
(KonMMuyecTBO UHCTPYKIIMMA, AJIMHA KOAA,
TaKTOBAasI 4aCTOTA).
o IIpumeps nponieccopoB: ARM (RISC) vs
Intel x86 (CISC).
e (CpaBHEHHE MTPOU3BOAUTEIHLHOCTHU:
o OmueproadpdextuBHOCTh RISC-apXuTeKTyp.
o CoBMECTUMOCTb M ONTUMH3AIUS O] 33/1a4H
(CISC pns IIK, RISC st MOOMIIBHBIX
YCTPOWCTB).
o IIpakTuueckoe 3ananue:
o CpaBHHUTH JBa mpolieccopa (Hampumep,
ARM Cortex-M u Intel 8051) mo
KpUTEPUSIM: TAKTOBAsl 4acTOTa,
sHepronorpediieHne, 006JacTh IPUMEHEHUSI.
Pecypcsr:
e Kuura: «KommnerorepHas apxutektypa» — /1.
[Tarrepcon, k. XeHHEcCH.
e Crarpa: «RISC vs CISC: paznuuus u npumMepb»
(Habr).
2. CTpyKTypa MUKPOKOHTPOJIJIEpPA U €r0 KOMIOHEHTHI
KitroueBbie BOnpocst:
e OcnoBuele Onoku MK:
o Snpo (CPU), mamsats (Flash, RAM),
nepudepus (GPIO, ADC, UART, SPI, 12C).
o TakToBas CMHXpOHU3aLIHs
(BHyTpeHHUE/BHEILTHHE T€HEPATOPBI).
o IIpumeps! nonymnsapasix MK:
o AVR (Arduino), STM32, PIC.
o IIpakTnueckoe 3aganue:
o M3yuuts datasheet MukpokoHTpoIUIEpa
(manpumep, ATmega328P), BbiienUThH
KJIIOUEBbIE TTapaMeTphl (00beM MaMsATH, KO-
B0 GPIO, ananorosblie BXObl).
3. IlporpaMMupoBaHre MUKPOKOHTPOJIJIEPOB: OT PErHCTPOB
no HAL
KiroueBbie BOnpoChI:
e YPOBHM NPOrpPaMMHUPOBAHHUS:
o Pabota ¢ peructpaMu HarpsiMyto (Ha si3bIKe
O).
o MHcnonb3oBanue 6ubmmorex (HAL —
Hardware Abstraction Layer).
o IIpumep xona:
o Hacrpoiika GPIO myist muranus
CBETOJMOAOM (PErHCTPOBBIM MOIXOA VS
HAL).
o [IpakTuueckoe 3aaHue:
o Hamucars nporpammy asist u3MepeHust
TEMIIepaTyphl C MOMOILBIO JaTYUKa
DS18B20 u BbIBO/IA TaHHBIX HA TUCILICH

JIOTITOJTHUTEIBHON
JIUTEPATyPOU.
[TogrotoBka K  aHamuzy
KOHKPETHOU CUTyaluu.
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(ucnonp3yss STM32CubelDE).

Pecypcsr:

PykoBoacTBo: «STM32 11st HAUMHAIOIIIKUX
Kypc: «ITporpammupoBanne MK nHa Cy» (Stepik).

Tema 3. Tumns
TaKTUPOBAHUS
MHUKPOKOHTPOJIIEPOB.
[TopTel BBOJa-
BbIBoZa. CTpyKTypa U
(hyHKIIMOHATILHOE
Ha3HauY€HUE IOPTOB

O6H.[CFO Ha3Ha4YCHUA.

Tunel TaKTUPOBAHUS MUKPOKOHTPOJLIEPOB.
OCHOBHBIE TUIIBI TEHEPATOPOB:

o Bnyrtpennuit RC-reneparop.

o Bnemnuii KBapueBsIil reHepaTop.

o PLL — ¢a3oBas aBTONonCTpoiiKa 4acTOTHI.
Br16op reneparopa u ero BIUsSHUE Ha CTA0MIBHOCTh
CUCTEMBI. Paccmorpute npeuMyIiecTsa  u
HEJOCTaTKU Ka)KJI0r0 THUIIA reHeparopa,
0COOEHHOCTH HACTPOWKH B PA3IUYHBIX CEMelcTBaxX
MK.
Ucnonb3oBanue HECKOJIbKUX HMCTOYHUKOB
TAaKTUPOBAHMS OJHOBpeMEHHO. Kak mnepekitodyarbest
MEXJy HCTOYHMKAMH TaKTHUPOBAHUS W 3a4€M 3TO
nemaercs?
OcoOeHHOCTH CHHXPOHM3AIUH sjipa Tporeccopa u
nepuepuiHpIX  yCTpoWcTB. BaxHO MOHMMATH
paboty CHUCTEMHBIX IIHH, 3a/IepKEK
pacipoCTpaHEeHUs CUTHAIOB U OpPraHu3aluu paboTh
KOHTPOJUIEPOB MAMSTH.

[TopTel BBOA/BBIBO/IA!

Pexumbl paboThI NOPTOB:

o Pexum mmudpoBoro Bxosa/BeIxoa.

o AnbrepHaTHUBHAA (GYHKIMOHATBHOCTh

(UART, SPI, I?C).

o Amnanorossie Bxoasl (ADC).

Hacrpoiika mopra Ha ureHue W 3anuchk. M3yuure
PEruCTpbl  YNpaBIEHUS  COCTOSIHUEM  BBIBOIA,
PEXKUMBI MOJITSKKH u 3allUThI oT
ANEKTPOCTATUYECKOTO pa3psijia.

[IpuMepsl peanuzanuy IPOCThIX CXEM MOJIKIIOUEHUS
BHEIIHUX KOMIIOHEHTOB: [loakitoueHne KHOIMOK,
CBETOJIMOJIOB, JAaTYNKOB TEMIIEPATYPhI, JUCIICEB.
OO6paboTka mpepbhIBaHU M0 U3MEHEHUIO COCTOSHHS
BBIBOJIOB. PaboTa C BHEMIHMMH TPEPHIBAHUAMHU U
yIpaBIICHHUE MPUOPUTETHOCTHIO 00paboTku
COOBITHIA.

Pabota ¢  KOHCHEKTOM
JIEKLIMH, Y4eOHOM,
METOIUYECKOM Hu
JIOMIOJIHUTEIbHOM
JIATEPATypPOU.
[TogrotoBka K  aHamuzy
KOHKPETHOU CUTyaluu.

Tema 4.
DnexTponoTpediaeHue
U peXUMBI pabOTHI
MHUKPOKOHTPOJIJIEPOB.
OcHoBHBIE GYHKLIUU
MOJyJIs TaiMepa-
CUETUHKA.

1. Pexxumbl sHEPTONOTPEOICHUSI MUKPOKOHTPOJIIIEPOB
KiroueBble aciekThI:

OCHOBHBIE peXUMBI pabOTHI:

o AxtusHbli pexum (CPU paboraer Ha
TTOJTHOW 9acToTe).

o PexxuMm noHmxeHHOTro
suepronotpednenus (Sleep, Idle, Standby,
Power-Down).

o Pexwum mimy6oxkoro cHa (Deep Sleep, Stop
Mode) ¢ oTkiI0YeHHnEM nTepU(epHuH.

VYipasneHue pexuMaMHu:
o HacTtpolika yepe3 perucTpsl ynpasiIeHHUs

PaGora ¢  KOHCIEKTOM
JEKLUH, yueOHOI,
METOINYECKOI u
JIOTIOJTHUTEIbHON
JIATEPATyPOU.

IToaroroBka k aHanIu3y
KOHKPETHOU CUTyaluu.
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nutanueM (Power Management Unit, PMU).
o MHcnonp3oBaHue NpepbIBaHUM 1JISI BBIXOJIA U3
cHa (Wake-up sources).
o Ilpumepsi:
o Pexumsr sueprocoepexxenus B STM32 (Run,
Sleep, Stop, Standby).
o Hacrpoiika cHa B MukpokoHTposiepax AVR
(ATmega328P).
IIpakTHueckoe 3aaHue:
e Hanwucare nporpammy mis nepeBona MK B pexxum
CHa ¢ IPOOYKICHUEM TI0 TaltMEpy WM BHEITHEMY
MIPEPHIBAHHUIO.

2. ®aKTOpHI, BIHUSIONIME HA SHEPrONOTPEOICHIE
KiroueBble acnieKTsl:
e TakToBas yacrora:
o 3aBHCHUMOCTB OTPEOJICHHS OT YaCTOTHI
(;TuHeliHas/KBagpaTHYHAS).
o JluHaMU4ecKoe U3MEHEHHUE YaCTOThI
(Dynamic Voltage and Frequency Scaling,
DVES).
o [lepudepwniinbie Mmomynu:
o OTKJIHOYCHHE HEHUCTIONBh3YEeMOH TIepUdeprun
(ADC, UART, SPI).
o Hacrpoiika GPIO B sneprosddexkTuBHbII
pexxum (High-Z, Pull-up/down).
e Hanpshkenue nuraHus:
o Pabota npu MOHMKEHHOM HaNpPsHKEHUH
(Low-voltage operation).
o Hcnomnp3oBaHNEe PETyIsITOPOB HAPSIKESHUS
(LDO, DC-DC).
[IpaxkTHueckoe 3a1aHue:
o U3meputs Tok norpednennst MK B pazHbIX pexxuMax
C TMIOMOIIIBI0 MYJTBTUMETPA WM aHAJIN3aTOPa
MOIITHOCTH.

Tema 5. IIpepriBanns
B

MHUKPOKOHTpPOJIIEPAX.

CoObITHSA U UX
o0paboTKka B
MUKPOKOHTPOJIIEpax.

1. [Ipuruun padots! npepsiBanuii B MK
KitroueBble acTeKThl:
o Tunsl mpepbIBaHMIN:
o BHemHue (0T KHOMOK, 1aTYUKOB)
o Bnyrtpennue (taitmepsr, ADC, UART)
o AnmaparHble VS IpOrpaMMHBIE
o BekTop npepbiBaHuii:
o Talnuia BEKTOpOB MpephIBaHUI
o IIpuopuTeTHI U BIIO)KEHHOCTH
o Peructpsl ynpasieHus:
o Paspemenue npepsiBanuii (IE)
o @naru npepsiBanuii (IF)
2. O6paboTYUKH MpEephIBAaHUM
KittoueBble aceKThI:
e CrpykTypa 0O6paboTumka:
o CoxpaHeHue KOHTEKCTa
o MuHuManapHOE BpeMsl BBIIOJHEHUS

PaGora ¢  KOHCIIEKTOM

JEKLUH, yueOHOI,
METOIUYECKOM Hu
JOMIOIHUTEIIbHOU
JIATEPATypPOU.

ITonroroBka k aHanusy
KOHKPETHOU CUTyaluu.
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o 3amper BIOKEHHBIX IPEePhIBAHUN
e TumnuuHBIE OIIMOKM:

o JnutenbHble 00pabOTUNKU

o Iloreps manHbIX

o JpebGesr KOHTaKTOB

[IpakTuka:
e Hammcanue o6Opaborunka i1 UART  (mpuem
JTAHHBIX )

e Peanuzanus antuapedesra 1ist KHOIKA
3. CoOBITHIHO-OPHUEHTUPOBAHHOE MTPOTPAMMHUPOBAHUE
KunroueBbie acieKThI:
o KoHeuHble aBTOMATHI:
o llepexox Mex1y COCTOSHUAMU
o OO0paboTka coObITHI
e QOuepenu coObITUI:
o Komnbuessie Oydepst
o IlpuopureTHas oOpaboTKa
e RTOS:
o Cemadopsr
o Ouepenu cooOmICHUI
IIpaktuka:
e Peanuzanus npocToro miaHUpPOBIIUKA 33124
e C(Co3nmanue cuCTeMbl O00paOOTKH COOBITHH  OT
TaiiMepa

Tema 6.
HHuTepdeticsl,

OCHOBHBIC ITIOHATHUA.

Wntepodeiic UART.
WNurepdeiic SPL.
IIpssMont moctyn
namsata (DMA).

1. Unrepdeiic UART (Universal Asynchronous Receiver-
Transmitter)

o OCHOBBI TOCIENOBATEIBHON CBSA3M: PUHIUIIBI
paboThl aCHHXPOHHOM Tepeauu JaHHbBIX, CTPYKTYpa
KajZpa, CTapTOBBIE W CTOMOBBIE OWTHI, KOHTPOJIb
YETHOCTH.

o @DopMarbl KaIpoB M CKOPOCTh MEpPEIaun: pa3InyHbIe
dbopMaThl KaJpUPOBaHUs, HACTPOMKA CKOPOCTH
oOmeHa (baud rate), BBIOOp pekrma mepesay.

o Peructpbl KoHGUTrypalii U KOHTPOJS OLIUOOK:
M3YyYEHHE YIPABISAIONIUX PETUCTPOB M MEXaHU3MOB
oOHapyXeHHUs OMMOOK (OIIMOKa YETHOCTH, OIINOKA
¢dopmara kaapa).

o IIpaktugeckoe pUMEHEeHHE: MIPUMEPBI
ucronp3oBanugs UART mgag oOMeHa JaHHBIMH
MEXIy YCTpOicTBaMH, pabdoTa ¢ TEepMUHAJIAMH U
KOHCOJIBIO.

2. Unrepdeiic SPI (Serial Peripheral Interface)

o ApXWTEKTypa IIUHBL: TPEX-NPOBOJIHAS APXUTEKTypa

(SCLK, MOSI, MISO), ponb BbIOOpa BEIOMOTO

ycrpoiictsa (CS).

o Monemu B3aUMOJIENCTBUS MacTep—BEIOMBIN:
paznuuus MEXIY MOJIHOAYTIJIEKCHBIM u
MTOJTY Iy TUIEKCHBIM 00OMEHOM, KOH(UTrypauus

pexxumoB cuaxporm3aiuu (CPOL, CPHA).

o Ilepemaua Oonpmux O0OBEMOB MAaHHBIX: METOIBI
MOBBIIICHUS MIPOU3BOJIUTEILHOCTH oOMeHa,
OpraHu3anys MUKINISCKON Mmepeaadu.

PaGora ¢  KOHCIIEKTOM

JIEKLIMH, y4eOHOI,
METOIUYECKOM u
JOTOIHUTEIIbHOM
JIATEPATYPOU.

ITonroroBka Kk aHanusy
KOHKPETHOM CUTYyaluu.
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o Peanmzauus anmaparHOro ypOBHS: TOHUMaHUE
CTPYKTYpBI PETUCTPOB KOH(MUTYpAIMU U PETHUCTPOB
Oy(depuszanuu JaHHBIX.

o Ilpumenenue SPI: cBI3pb C ceHcopamu,
muctiesimu, FLASH-namsiteio u SD-kapramu.

3. Tlpsmoii moctyn k mamsatu (Direct Memory Access,
DMA)

o Ilpuwamun  paboter  DMA: cxemMa  o0Oxozxa
LIEHTPAJIBLHOrO Tpolieccopa IMpH Mepeadye JTaHHbIX,
MPEUMYIIECTBO mapauienbHo padorel CPU wm
koHTpoJuiepa DMA.

o Mexanusm azapecanuu U nepefaddl JaHHBIX: THUIIBI

KK-

anpecoB  ((pUKCHPOBaHHBIN, WHKPEMEHTHPYEMBIH,
JIEKPEMEHTUPYEMBIIT), BUJIBI TpaH3aKLIUN
(6710KOBBIH, OJTHOCIIOBHBIN ).

o Oprammsanus ka"Hana DMA:  uHMIManusanus

KaHaJoB, paclpeielIeHUe pecypcoB, UCIIOJIb30BaHUE
MIPOMEKYTOIHBIX Oy(hepoB.

o KouTponp  menoctHocTM  JaHHBIX:  MPOBEpKa
3aBEpIICHHsI OTNepanuii, 00padoTKa MpepbIBaHUI OT
DMA-koHTpoOIIIEpAa.

o Onrumuzanus Npou3BOAUTEILHOCTH: MUHUMU3ALUS
HaKJIAJHBIX PAacXOJOB, CHIDKEHHE Harpy3kd Ha
IIPOLIECCOP.

Tema 7.
[IpeoOpazoBarenu
AIII u ITAII.
ITocTossHHBIC U
OTIepaTUBHbBIC
3aIIOMHHAOIINE
YCTpPOMCTBA.

1. OcHOBBI TEOpUU NPeoOpa30BaHMsI CUTHANIA:

o [IlonsiTe aHamoroBoro u HUQPPOBOTO CUTHAIIOB.

o BaxHOCTh KBAaHTOBaHHUS U TUCKPETU3AINH.

o yMbl 1 OrpenIHOCTH peoOpa3oBaHusl.

2. llpunanun padotsr ALIT:

o OcHoBuble apxutektypbl ALIl: mocnenoBarenbHOe
npubnmxenue (Successive Approximation ADC),
nenvra-curma-monynsiiust  (Delta-Sigma  ADC),
¢mu-ALII (Flash ADC).

o CkopocTh  mpeobpa3zoBaHus,
JUHAMUYECKHUH JHara3oH.

paspelieHue U

o Ilpenu3noHHBIE  XApAaKTEPUCTHUKHU:  JIMHEWHOCTb,
MHTETpajbHas HETUHEWHOCTb, IuddepeHanbHas
HEJIMHENHOCTD.

3. Apxurextypsl LIAIL:
o IlapannensHbIi PE3UCTOPHBII JETUTENb

Hanpsbkenus (R-2R Ladder DAC).

o IlocnenoBarenbHbIi U po-aHAIOTOBBIH
npeobpasosarens (Binary Weighted DAC).

o Curma-nensra Mmomymstop (Sigma-Delta DAC).

o IlpumMeHeHHE IIYMONOAABISIOMIHUX (PUIBTPOB.

Pabora ¢  KoHcmeKkTOM
JIEKLIMH, y4eOHOI,
METOIUYECKOM Hu
JIOTIOJTHUTEIbHOM
JIATEPATYPOU.
[lonroroBka K  aHamu3y
KOHKPETHOM CUTYyaluu.

Tema 8. YerpoiicTBa
BBOJIa M BBIBO/IA
uHpOpMaLIUH.

1. Obue noHATHS:
o YT0 Takoe yCTpONCTBO BBO/A U BBIBOAA.
o OmMuus CHHXPOHHBIX M AaCHHXPOHHBIX METO/IOB
IepeIayu JAHHBIX.
o AnmaparHble U IPOrpaMMHBIE CPEACTBA MOIIEPKKH
BBOJZIa M BBIBOJIA.
2. Knaccudukanus ycTpoiicTB BBO/Ia U BbIBOAA:

PaGora ¢  KoOHCHEKTOM
JIEKITHH, y4eOHOM,
METOANYECKON 51
JIOTTOJTHUTEbHON
JIATEPATypPOU.

[ToaroToBka k aHanu3y
KOHKPETHOM CUTYalluu.
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o Pazmenenme mo Ty — mepemaud  JAHHBIX
(mapasnenpHbIC U MTOCIIeI0BaTEIbHBIC HHTEP(DEHUCH).
o IpynnupoBka 1o  Ha3HaueHUIO  (yCTpoicTBa

0TOOpakeHuUs, BBO/JI JTAaHHBIX, XpaHeHue
nH(pOpMALIUN).
3. UHTepdeiichl U TPOTOKOIIBI:
o RS-232, USB, I’C, SPI, CAN — omnucanue
MIPUHIIMIIOB Pa0OTHI U 0071aCTU IPUMEHEHHUS.
o Ethernet, Wi-Fi, Bluetooth — cnenuduka

0eCTPOBOAHBIX MMPOTOKOJIOB.
4. OneparuBHble 3anoMuHaronue ycrporcrea (O3Y):

o Tumbl omnepatuBHoii mnamstu (DRAM, SRAM,
DDR).

o Merozsl goctyna u oOpaieHus K JaHHBIM.

5. [Mocrostaubie 3anomMunaronue ycrpoiicrsa (I113Y):

o ®mu-namate, EEPROM, NVRAM — paznuuus u
00J1acTh TPUMEHEHHUSI.

o MexaHu3MBbI 3alMCH U CTUPAHUS JaHHBIX.

6. Beox undopmarnuu:

o Jlaruuku (TeMriepaTypHbi€, CBETOUYBCTBUTEIIHHBIC,
aKCceJIepOMETPHI): MPUHLUI pabOThl U MHTETPALIUS C
MHUKPOIPOIIECCOPHBIMU CUCTEMAMHU.

o KnaBuarypsl, MblllI, CEHCOPHBIE ITAHENIN: OCHOBHbIE
TEXHOJIOTUH U CIIOCOOBI MHTETPALIIH.

7. BeiBog nHGOpMAaLIUHK:

o MHWunukaropusle ycrpoiictBa (LED-unauxaropsi,
cemucerMeHTHble HHANMKATOpbl, OLED-aucmien).

o Ipaduueckne sKkpaHBl U BUIACOKAPTHI: TMOAJECPHKKA
rpad UKy ¥ H300paskeHUH.

Ixajaa oueHNBaHUA

[IIxana orieHuBaHUA Kputepun onieHHBaHUS

«OTIMIHO» OOyuaromuiics TIyOOKO M COJIEPIKATEIBLHO PACKPBIBACT TEMY

CaMOCTOSITEJIbHOM padOThl, HE HOMYCTUB OMHUOOK. OTBET HOCUT
Pa3BEPHYTHIM M HCUEPIIBIBAIOIIMMI XapaKTep

«Xopouio»

OOyuaromuiics B 1LEJIOM PAacCKpbIBAET TEMY CaMOCTOSTEIHHOU
paboThl, OJHAKO OTBET XOTSI Obl HA OJUH M3 HUX HE HOCHUT
pa3BEPHYTOrO U MCUEPITBIBAIOIIETO XapaKTepa

«YIIOBJIETBOPUTEIBHOY

OOyyaromuiicss B IIEJIOM PACKpPhIBAET TEMY CaMOCTOSTEIIbHOMN
paboThl U JOMyCKaeT psJ HETOYHOCTEH, (parMeHTapHO
PacKpbIBA€T COAEPKAHUE TEOPETUYECKUX BOMPOCOB WA HX
PacKpbIBa€T COJEPKATENbHO, HO JIONMYCKasl 3HAYUTEIbHBIC
HETOYHOCTH.

«HCy,)IOBJ'IeTBOpI/ITCJIBHO »

OOGyuaromuiics HE BJIAJIEET BBIOpaHHOM TEMOH
CaMOCTOSITeJIbHON padOThI
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6. OuenHounble Marepuajdbl ((GOHI OUEHOYHBIX CPEACTB) IJA MPOBEIECHUS
TEKYLIero KOHTPOJSl YCHEeBAEMOCTH, MPOMEKYTOYHOH AaTTeCcTAMM 10 HUTOram
OCBOEHMS TUCIUILIUHBI

6.1. Ilaciopt poHIa OLIEHOYHBIX CPEACTB

No

Kontponupyemsie
paznensbl (TEMbI)
JMCLIUATUIMHEI

Kox n HanmeHoBauue
KOMIIETEHIIAT

HNupukarop
JOCTHKCHUS
KOMIICTCHIIU N

HaunmenoBanue
OLIEHOYHOI'O
CpeACTBa

[ToHsiTHE AIEKTPOHHOM
CHUCTEMBI.
MUKpPOKOHTPOILIEPHI U
MHUKPOIPOLIECCOPHI.
[IpencraBienue
uHpOpPMaIUH B
MHUKPOIIPOLIECCOPHOM
cUCTEME.

OIIK-2 Cnocoben
pa3pabarbiBaTh
AJITOPUTMBI u
KOMITBIOTEPHBIC
IPOrPaMMBlI,
MIPUTOTHBIC
IIPAKTHYECKOTO
MIPUMCHCHHUS

JUIA

OIIK-2.1. Ucnonb3yet
METONBI aHalmu3a H
MOJICTTUPOBAHHS,
¢buznko-
MaTreMaTu4ieCKHit
amnmapar Jyisi peieHus
KOHCTPYKTOPCKHX  H
TEXHOJIOTUYCCKHUX
3a71a4

OIlK-2.2.
PazpabarsiBaeT u
peanu30BbIBACT
aJlTOPUTMBI  pELICHUS
3a1a4 c
UCTIOJIb30BAaHHEM
IPOTPAMMHBIX
CpeAcTB

OIIK-2.3.

IIpumenser
MMEIOIIUECS] CPENCTBA
UH(POPMAITMOHHBIX
TEXHOJIOTUH s
IIOMCKA,  XpaHEHMUS,
00paboTKu W aHamu3a
UHpOpMaIIH

Onpoc, noknaj
TECT,
BBIIOJIHEHHE
1a00paToOPHBIX
pabor
dK3aMEH

[IK-6 CnocobHoCTh
OIICHUBATh
TEXHUYCCKOC
COCTOSIHUE u
OCTaTO4YHBIA  pecypc
o0opynoBaHus

IK-6.1
TEXHUYECKOE

O1LeHUBaeT

COCTOSTHUE
00opynoBaHus c
WCTIOIh30BaHUEM
CpeAcTBaMH u
METO/IaMH
KOMIIBIOTEPHOM
JTMarHOCTUKU

[1K-6.2
XapaKTEePHUCTHKH,

OueHuBaeT

MPUHLUIIBI
MIOCTPOEHUS 171
(YHKIIMOHUPOBaHUS

Omnpoc, noknazg
TECT,
BBITIOJIHEHHE
1a00paTOPHBIX
pabor
9K3aMeH
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9KCILUTYyaTUPYEMOTO

AIIEKTPOOOOPYIOBAHUS
Mukpomnpoieccopsl ¢ OIIK-2.1. Ucnonb3yet | Onpoc, 1oKiian
COKpAILEHHBIM u METOAbl aHalIM3a U | TECT,
MOJTHBIM HabopoM MOJICIUPOBAHUS, BBITIOJTHEHUE
KOMaH]I. CrpykTypa ¢busuKo- 1a00paTOPHBIX
MUKPOKOHTPOJLIEPA. MareMaTH4ecKuil pabor
anmapar JUisl pelieHus | I9K3aMeH
KOHCTPYKTOPCKHX U
TEXHOJIOTMYECKUX
3aza4u
OIIK-2 Cnoco6en | OIIK-2.2.
pa3pabarbiBaTh Pa3pabarsiBaet u
AITOPUTMBI U | peau30BbIBACT
KOMITbIOTEPHbBIE QITOPUTMBI  PEUICHUS
IPOrPaMMBl, 3a1a4u c
MIPUTOTHBIC JUISL | UCTIOJIb30BAHUEM
MIPAKTHYECKOTO POrPaMMHBIX
IPUMCHCHHUS CPEICTB
OIIK-2.3.
IIpumensier
UMEIOLINECS] CPEICTBA
UH(}OPMAITMOHHBIX
TEXHOJIOTUI TS
MOWCKa,  XpaHEHHS,
00paboTKu W aHamu3a
UHpOpMaIIH
TIK-6.1 OuenuBaer | Onpoc, JoKaazg
TEXHUYECKOE TECT,
COCTOSHIE BBITIOJTHEHUE
0GOpyOBAHH . 1a00paTOPHBIX
pabor
HCIIOJIb30BaHUEM SK3aMEH
CpeICTBaMU u
I[IK-6 Croco6HOCTE METOJaMHU
OLCHHUBATD KOMITBEOTEPHOI
TEXHUUYECKOE MAFHOCTHKH
COCTOSTHUE "
OCTaTO4HBIH  pecype | [IK-6.2  OuenuBaer
obopynosatus XapaKTEPUCTHKH,
TIPUHITUITBI
MIOCTPOEHUS "
(YHKIIMOHUPOBaHUS
9KCILUTYaTUPYEMOTO
ANEKTPOOOOPYIOBAHNUS
Tunel taktuposanus | OIIK-2 Crniocoben | OIIK-2.1. Mcnonssyer | Onpoc, noknan
MHUKPOKOHTPOJJIEPOB. pa3pabaTbIBaTh METObl aHaJIM3a M | TecT,
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ITopTel
CtpykTypa

(byHKIHOHATBHOE
Ha3Ha4YeHUe
o01Iero Ha3HAYEeHMUSL.

BBOAA-BBIBOJA.

n

MOPTOB

AITOPUTMBI U
KOMIIBIOTEpHBIE
IIPOrpaMMBl,
IPUTO/IHBIE
IIPAKTHYECKOTO
IPUMEHEHUS

JIIA

MOJIETTUPOBAHUS,
(busuko-
MaTreMaTHdeCKUM
anmapar Jyisi peuieHust
KOHCTPYKTOPCKUX U
TEXHOJIOTMYECKUX
3aaa4

OIlK-2.2.
PazpabarsiBacT u
peanu30BBIBACT
QITOPUTMBI  PEIICHUS
3a1a4y c
UCIIOJIb30BaHHEM
IPOrPaMMHBIX
CpencTB

OIIK-2.3.

IIpumensier
MMEIOIIHUECS CPENICTBA
UH(}OPMAITMOHHBIX
TEXHOJIOTUH s
MIOKCKa, XpaHeHus,
00paboTKU W aHamu3a
uHbopmaru

BBITIOJTHEHUEC
1a60paTOPHBIX
pabor
9K3aMeH

I[IK-6 Cnoco6HOCTh
OILICHUBATh
TEXHHYECKOC
COCTOSIHUE u
OCTaTOYHBIA  pecypc
000pyIOBaHUs

I1K-6.1
TEXHUYECKOE

OueHuBaeT

COCTOSTHUE
o0opynoBaHus c
WCTIOJIh30BaHUEM
CpeAcTBaMH u
METOJlaMH
KOMIIBIOTEPHOM
JMarHOCTUKU

I1IK-6.2
XapaKTEPUCTHUKH,

O1LeHUBaeT

TPUHIIUTIBI
IIOCTPOEHUS u
(yHKIIMOHUPOBAHUS
9KCILUTYyaTUPYEMOTO
3IIEKTPOOOOPYIOBAHUS

Ompoc, mokmazg
TECT,
BBITTOJTHEHHE
1a00paTOpHBIX
pabot
9K3aMeH

OnexrpornorpelnenHue u

PEXKHUMBI paObOTHI

MHUKPOKOHTPOJJIEPOB.

OcHoBHbIE QYHKIIMU
MOJyJIsl TaiMepa-
CYETYMKA.

OIlK-2 Crniocobex
pas3pabarbIBaTh
AITOPUTMBI u
KOMIIBIOTEpHBIE
IPOTPaMMBEI,
IPUTO/IHBIE
IPAaKTUYECKOTO

JIIA

OIIK-2.1. Ucnonb3yet
METOABI aHaldu3a H
MOJEIUPOBAHUA,
¢buznko-

MaTeMaTHUde CKHit
anmnapar Jyuisi peleHus
KOHCTPYKTOPCKUX U

Onpoc, noknan
TECT,
BBITTOJTHEHHE
1a00paTOPHBIX
pabor
9K3aMeH
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MPUMCHCHUA

TEXHOJIOI'HYCCKUX
3a71a4

OIIK-2.2.
Pa3pabarsiBaet u
peaTr30BbIBACT
AJITOPUTMbI  pCHICHUA
3a1a4 c
HUCITOJIB30BaHNECM
HPOTrPaMMHBIX
CpenCTB

OIIK-2.3.

[Ipumenser
MMEIOIIHUECS] CPEJICTBA
UH(}OPMAITMOHHBIX
TEXHOJIOTUI TS
MOWCKa,  XpaHCHWS,
00paboOTKH W aHamu3a
UHPOPMAIIH

I[IK-6 CnocobHOCTh
OIICHHBATh
TEXHHYECKOC
COCTOSIHUE u
OCTaTOYHBIA  pecypc
000pyIOBaHUs

I1IK-6.1
TEXHUYECKOE

OnenuBaet

COCTOSIHHME
00opynoBaHus c
MCII0JIb30BaHUEM
CpeICTBaMU u
METOJaMH
KOMITBIOTEPHOU
JTMarHOCTUKU

[1K-6.2
XapaKTepUCTHUKH,

OrieHuBaeT

MIPHUHOHAIIBI
MMOCTPOCHUS u
(YHKLIMOHUPOBAHHUS
IKCIIITYaTHPYEMOTro
ANEKTPOOOOPYIOBAHNUS

Onpoc, nokaj
TECT,
BBIIOJIHEHHE
1a00paTOPHBIX
pabor
JK3aMEH

IIpepbiBanus B

MUKPOKOHTPOJIJIEPAX.

CoObITHA U UX
00paboTka B

MHUKPOKOHTPOJIJICpax.

OIIK-2 CnocobeH
pa3zpabarpiBaTh
QJITOPUTMBI u
KOMHBIOTepHI)Ie
POTPaMMBlI,
HpI/Il"O}IHI)Ie
MPaKTUYECKOTO
HpI/IMeHeHI/IZ

JUTSt

OIIK-2.1. Ucnons3yet
METOAbl aHalmM3a |
MOJIETTMPOBAHUS,
¢buzuKo-
MaTeMaTH4eCKUM
anmapar JUIsl peuieHus
KOHCTPYKTOPCKUX U
TEXHOJIOTMYECKUX
3a1a4

OIIK-2.2.
PaspabartbiBaer u

Ompoc, noknazg
TECT,
BBITIOJTHEHHE
1a00paTOPHBIX
pabot
9K3aMeH
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peanu30BbIBAET
AITOPUTMBI  PELLIEHUS
3a1a4 c
UCITI0JIb30BaHUEM
MPOTPaMMHBIX
CpENCTB

OIIK-2.3.

IIpumensier
UMEIOLINECS] CPEICTBa
MH(POPMALIMOHHBIX
TEXHOJIOTUH TUIS
MOKUCKA,  XpaHEHUs,
00paboOTKH W aHamu3a
UHPOPMAIIH

IIK-6 CnocobOHoCTh
OIICHUBATh
TEXHUYCCKOC
COCTOSTHUE u
OCTaTO4YHBIA  pecypc
o0opynoBaHus

[1K-6.1
TEXHUYECKOE

OueHuBaeT

COCTOSIHHE
o0opynoBaHus C
HCIIOJIb30BaHUEM
CpeICTBAMH u
METOIaMU
KOMITBIOTEPHOU
JHArHOCTHKU

I1IK-6.2
XapaKTEPUCTHUKH,

O1LeHUBaeT

TIPUHITUITHI
NIOCTPOECHUS u
(byHKIIMOHUPOBAHUS
9KCILUTYyaTHPYEMOTO
3JIEKTPOOOOPYIOBAHUS

Ompoc, mokmazg
TECT,
BBITIOJTHCHUC
1a00paTOPHBIX
pabor
9K3aMeH

WnTepdeiicsl,
OCHOBHBIE TIOHATHSL.
Nurepdeiic UART.
WnTepoeiic
IIpsmont  nmoctyn
namsatu (DMA).

SPI.
K

OIIK-2 Cnocoben
pa3zpabarpiBaTh
QJITOPUTMBI u
KOMHBIOTepHI)Ie
POTPaMMBlI,
HpI/Il"O}IHI)Ie
MPaKTUYECKOTO
HpI/IMeHeHI/IZ

JUIA

OIIK-2.1. Ucnons3yet
METOJBl aHalM3a M|
MOJIETTUPOBAHUS,
¢buznko-

MaTeMaTHUIe CKHi
anmnapar Jyuisi peleHus
KOHCTPYKTOPCKUX |
TEXHOJIOTUYCCKHUX
3a1a4

OIIK-2.2.
PazpabarbiBaer u
peanu30BbIBAET
QITOPUTMBI  pEIIEHUS
3a1a4y c
UCIOJIb30BaHUEM
IPOrpaMMHBIX

Ompoc, mokmang
TECT,
BBITTOJTHEHHE
1a00paTOpHBIX
pabot
9K3aMeH
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CpenCTB

OIlK-2.3.

[Ipumenser
MMEIOIIUECS] CPEICTBA
UH(GOPMAITMOHHBIX
TEXHOJIOTUH s
MOMCKa,  XpaHEHHS,
00paboTKK W aHaIM3a
uHdopmaru

I[IK-6 CnocobHocTh
OIICHHBATh
TEXHUYECKOE
COCTOSIHUE u
OCTaTOYHBIA  pecypc
000pynoBaHus

[IK-6.1
TEXHUYECKOE

OLieHUBaET

COCTOSIHHE
00opynoBaHus c
HCITI0JIb30BaHUEM
CpelCTBAMHU u
METO/IaMHU
KOMITBIOTEPHOU
JTUArHOCTUKHU

[1IK-6.2
XapaKTEPUCTUKHU,

OueHuBaer

HPUHLIATIBI
HIOCTPOCHUS u
(bYHKIIMOHUPOBAHUS
IKCIIITYaTHPYEMOTro
ANIEKTPOOOOPYIOBAHNUS

Onpoc, noknan
TECT,
BBIIOJIHEHHE
1a00paTOPHBIX
pabor
JK3aMEH

[TpeoOpazoBarenu ALIIL
u LHAIL IlocrosiHHBIE M
olepaTuBHbIE
3alIOMHUHAIOLINE
YCTPOUCTBA.

OIIK-2 Crnocobex
pa3pabarbIBaTh
AITOPUTMBI u
KOMIIBIOTEpHBIE
IPOTPaMMBEI,
MPUTO/IHBIE
MPaKTUIECKOTO
PUMEHEHUS

JJIA

OIIK-2.1. Ucnons3yer
METObl aHaluu3a |
MOJIETTUPOBAHMS,
¢uzuKo-
MaTeMaTu4eCcKui
anmapar JUisl peleHus
KOHCTPYKTOPCKUX U
TEXHOJIOTMYECKUX
3a1a4

OIlK-2.2.
Pa3zpabarsiBaeT u
peanu30BBIBAET
AJITOPUTMBI  PCHICHUA
3aa4d c
HCIIOJIb30BaHUEM
MIPOrPaMMHBIX
CpencTB

OIIK-2.3.
[Ipumenser
UMEIOLIUECS CPEACTBA

Omnpoc, noknazg
TECT,
BBITIOJIHEHHE
1a00paTOPHBIX
pabor
9K3aMeH
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MH(POPMALIMOHHBIX
TEXHOJIOTUH TUTS
MOHUCKA,  XpaHEHUs,
00paboTKH W aHamu3a
nHpOpMaLIUU

I[IK-6 CnocobHoCTh
OLIEHUBATh
TEXHHYECKOE
COCTOSIHUE u
OCTaTO4YHBIA  pecypc
o0opynoBaHus

[1K-6.1
TEXHUYECKOE

OueHuBaeT

COCTOSIHUE
o0opynoBaHus c
UCIIOJIb30BaHHEM
CpeAcTBaMH u
METOaMU
KOMITBIOTEPHOU
JTUArHOCTUKU

I1IK-6.2
XapaKTEPUCTHUKH,

OnenuBaet

PUHIUITBL
TIOCTPOCHUS "
(YHKIIMOHUPOBAHUS
IKCILTYyaTHPYEMOTO
3JIEKTPOOOOPYIOBAHUS

Ompoc, noknazg
TECT,
BBITIOJTHCHUE
1a00paTOPHBIX
pabor
9K3aMeH

VYerpolicTBa BBOAA U
BbIBOZIa HH(OpMaLIUK.

OIIK-2 Crnocobex
pa3pabarbiBaTh
AITOPUTMBI u
KOMIIBIOTEpHBIE
IPOTPaMMBEI,
HPUTO/IHBIE
MPaKTUIECKOTO
PUMEHEHUS

JUIA

OIIK-2.1. Ucnons3yet
METOJbl aHalM3a H
MOJIETTUPOBAHUS,
¢buznko-

MaTeMaTHUie CKHi
anmnapar Juisi peleHus
KOHCTPYKTOPCKUX |
TEXHOJIOTHYCCKHX
3a7a4

OIIK-2.2.
Pa3pabarbiBaer U
peanu30BbIBAET
QITOPUTMBI  pEIIEHUS
3a1a4 c
HCIIOJIb30BAaHUEM
MIPOrPaMMHBIX
CPEICTB

OIIK-2.3.

[Ipumenser
HUMEIOLIUECS] CPEACTBA
WH(POPMAITMOHHBIX
TEXHOJIOTUH s
MOWCKa,  XpaHCHHS,
00paboTKK U aHaM3a
uHpOopMaLIUU

Ompoc, mokmazg
TECT,
BBITTOJTHEHHE
1a00paTOpHBIX
pabort
9K3aMeH
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T1K-6.1 OuenuBaer | Onpoc, JOKIaz
TEXHUYECKOE TECT,
BBITTOJTHEHUE
71a00paToOPHBIX
pabor
AK3aMEH

COCTOSIHHE
o0opynoBaHus c
HCIO0JIb30BaHUEM
CpencTBaMu u
IIK-6 CnocoOHOCTh | MeTomamu

OLICHMBATh KOMITHIOTEPHOU
TEXHHYECKOE

COCTOSIHUE Hu
OCTaTO4HbIM  pecype | [TK-6.2  OneHuBaer
o0opynoBaHus

AUAarHOCTUKHU

XapaKTEePUCTUKH,
PUHLIUTIBI
HOCTPOECHUS "
(YHKIIMOHUPOBaHUS
9KCILUTYaTUPYEMOTO
ANIEKTPOOOOPYIOBAHUS

Jdranbl ¢GopmupoBaHusa KommereHuuil B mpouecce ocBoeHuss OIIOII npsimo
CBA3aHbl C MECTOM JUCHUIUIMH B oOpa3oBaTelbHOW mporpamme. Kaxxaplii srtamn
(hopMHpOBaHUSI KOMIIETEHI[UH, XapaKTEPU3YETCs ONPEACICHHBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKAMH U (WJIM) ONBITOM MPO(GECCHOHATIBHOMN J1€ATeIbHOCTH, KOTOPhIE OLIEHUBAIOTCS B
MPOLIECCE  TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MPOMEXKYTOYHOM AarTeCTaldd 10
JUCIUIUIMHE (ITPAKTHUKE) U B MIPOLIECCE UTOTOBOM aTTeCTalUu.

JucuunimHaa «OCHOBBI  IIPOrPaAMMHUPOBAaHHS  MUKPOKOHTPOJIJIEPOB)  SIBISIETCS
(UHATBHBIM ATAlOM KOMIUIEKCA TUCLHUIUIMH, B XOJE€ HM3Y4YEHHUsS KOTOPBIX Y CTYIEHTOB
dbopmupyrorcst komnerenun OITK-2 u TTK-6.

®opmupoBanusi komrneteHuuu OIIK-2 wu IIK-6 HaumHaercs ¢ U3ydeHUSA
aucuumiiuHbel - «KoMmblorepHass Tpaduka MpU  NPOEKTUPOBAHUN», «KOMIIBIOTEPHOE
MOJIEJIIMPOBAHUE IPOLIECCOB NIEKTPOIHEPTETUKI.

Hrorosas onenka copmupoBanHoctu komrerenuuit OIIK-2 u T1K-6 onpenensiercs
B [IEPHUOJ MOATOTOBKH M CIa4M TOCYJAPCTBEHHOTIO 3K3aMEHa.

B mnpouecce uM3yyeHMs IMCHUIUIMHBI, KOMIIETEHUHUH TaKxke (GOpMUPYIOTCH
MO03TAIHO.

OcHoBHbiMH 3TantamMu (popmupoBanusa OIIK-2 u I1K-6 npu n3ydeHUn ITUCUHUTIITUHBI
«OCHOBBI TTPOTPAMMHUPOBAHUSI MHKPOKOHTPOJUIEPOB»  SIBISIETCA  MOCJENOBATEIBHOE
M3YYEHHUE COJIEPIKATEIBHO CBSA3aHHBIX MEXAY cO00il TeM ydeOHbIX 3aHATHN. V3yueHue
KaXJ0MH TEMBbl TMPEAINoJiaraeT OBJaJCHUE CTYACHTaMU HEOOXOJUMBIMU JECKPUITOpPaMH
(cocTaBsIFOIITUME ) KOMITETeHIIUNA. {7151 o11eHKH ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHITUH
B IPOLECCE W3YYEHHUs] AMCUUILIMHBI IIPEAYCMOTPEHO IPOBEACHUE TEKYIEr0 KOHTPOJIS
YCIIEBAEMOCTH O TeMaM (pa3fenaMm) JUCUUIUIMHBI U IPOMEXYTOUYHOM aTrTeCTalud IO
JUCLHUIUIMHE — DK3aMEH.
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6.2. KoHTpO/IbHBIE 32IaHMSI 1 MATEePHAJIbl, HEO0OXOAUMBbIE /IJIsl OLIEHKH 3HAHUM,
YMEHUI U HABBIKOB M (WJIN) ONBITA 1eATEJbHOCTH, XAPAKTEPU3YIOLIUX ITAIbI
(opMupoBaHusi KOMIIETEHIIUI B Npoliecce 0CBOEHHUs 00pa30BaTeILHOI MPOrpaMMbl

6.2.1. KoHTpoJ/IbHBIEC BONPOCHI 10 TeMaM (pa3aesiamM) IJis ONPOCAa HA 3AHATUAX

Tema (paznen) Bormpockl

Tema 1. [Tonstue | OIIK-2

ANIEKTPOHHOM  cucTeMsbl. | 1. [IoHSATHE 3IEKTPOHHON CUCTEMBI.

MUKPOKOHTPOJLIEPHI U | 2. MUKPOKOHTPOJUIEPHI U MUKPOIPOLIECCOPBI.
MHUKPOMPOLIECCOPBHI. I1IK-6

IIpencrasnenune 3. IlpeacraBnenue nHGOpMaLUK B MUKPOIIPOLIECCOPHON CHCTEME.
uHpOpMaLIUU B

MHUKPOIIPOLIECCOPHOM

CUCTEME.

Tema 2. | OIIK-2

Muxkponporeccopsl ¢ | 1. CTpykTypa MUKPOKOHTPOJLIEPA.

COKpAIIECHHBIM U MOJIHBIM | 2. McTopust pa3BUTHS apXUTEKTYpP MUKPOIIPOLIECCOPOB.

Habopom xomann. | [1K-6

CrpykTypa 3. IlpousBoauTENN MUKPOIPOLIECCOPOB.

MUKPOKOHTPOJLIEPA. 4. lIpumepbl NpUMEHEHHUs] MUKPOIIPOLIECCOPOB B SHEPIETUKE.
Tema 3. Tunst | OITK-2

TaKTUPOBAHUS 1. Tunel ¥ O0COOEGHHOCTM TE€HEpPaToOpoB, BIMSHUE YACTOTHI Ha
MUKPOKOHTPOJIJIEPOB. XapaKTEPUCTUKN MUKPOIPOLIECCOPHBIX CUCTEM.

[TopTel BBoAa-BrIBoaa. | [1K-6.

Crpykrypa u | 2. [lopTel BBOAA-BBIBOJA.

(byHKLMOHATIBHOE 3. Crpykrypa ¥ (QYHKIMOHQJIBHOE HAa3HAY€HUE IOPTOB OOILIEero
Ha3Ha4YeHUe [IOPTOB | HA3HAYECHUSI.

o0111ero Ha3Ha4YEHUsl.

Tema 4. | OIIK-2

DnexTponoTpebiaeHne |

1. Ha3znauenue Taiimepa.

PEKUMBI pabotsl | 2. OcHOBHBIE (PYHKIIMU MOAYJIA TaMepa-CUETUHMKA.
MHUKPOKOHTPOJUIEPOB. I1K-6.

OcHoBHbIE ¢yskun | 3. OcoGeHHOCTH TPUMEHEHUS TaHMEPOB CUETYUKOB B DHEPIETUKE.
MOZYJIs TaiiMepa- | 4. Cnenuann3upoBaHHbIE TalIMEPBI, CTOPOKEBON TalMeEp.
CUCTUMKA.

Tema 5. IIpepbiBanus B OIIK-2

MHKPOKOHTPOJUIEPAX. 1. Cnoco0Obl 0OMeHa JaHHBIMUA B MUKPOIIPOLIECCOPHBIX CHCTEMAX.

CoObITus M UX 06paboTKa
B MHUKPOKOHTpOJUIEpAXx.

[1K-6.
2. CoObITus 1 UX 00paboTKa B MUKPOKOHTPOJUIEpaX.

Tema 6. UnTepdeiicel,
OCHOBHBIE TTOHSTHS.
Wnrepdeiic UART.
Wntepeiic SPI. IIpsmoit
noctyn k namstu (DMA).

OIIK-2

1. IIporpamMHBIif croco0 oOMeHa JaHHBIMH B MHKPOIPOIIECCOPHBIX
cucTeMax.

[1K-6.

2. Unrepdeiic UART.

3. Unrepdeiic SPI.

4. lIpsimoii noctyn K namsitu (DMA).

Tema 7. IlpeoGpazoBarenu

OIIK-2

AIII " LHAIL | 1. I[IpeoOpazoBanus u¢poBHIX CUTHAIOB B aHanmoroBbie (LIAIT).
ITocrostHHBIE u | 2. IlpeoOGpazoBaHus aHAJIOTOBBIX CUTHAJIOB B LiMdpoBbie (ALIT).
OIepaTuBHbIC [1K-6.

3aIlOMUHAIOIINE 3. IlocTOsiHHBIE 3aIIOMMHAIOIINE YCTPONUCTBA.
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YCTPOMCTBA. 4. OnepaTuBHbIE 3alIOMUHAIOIINE YCTPOICTBA.

OIl

K-2

1. CtpykTypa nepudepuitHOro yCTpOicTBa.

Tema 8. YcrpolictBa BBojia | 2. YHKIIMU U CTPYKTYpa CUCTEMbI BBO/Ia-BbIBO/IA.

Y BBIBOJIA MH(OPMAITUH. IIK

-6.

3. YcrpoiicTBa BBOJAa HH(MOPMAIIHH.
4. YerpoicTBa BbIBO/Ia HH(POPMAITHH.

I kana OIICHUBAaHUA OTBETOB Ha BOIIPOCHI

[IIxama oneHuBaHuA

Kputepuu onenvBanus

«OTInYHO»

OOyuaromuiicss IyOOKO M COJEp)KaTelbHO PACKPBIBAE€T OTBET Ha
KaXJblii TEOPETHYECKUU BOMPOC, HE JOMycTUB omuOok. OTBer
HOCUT Pa3BEpHYTbIi W MCUYEPIBIBAIOIIMM  XapakTep, MOXKET
000CHOBaTh CBOM CY)KJIEHUS, NPUMEHUTh 3HAHMUS Ha IPAKTHKE,
IIPUBECTU HEOOXOIUMBIE NMPUMEPbl HE TOJBKO MO YYeOHUKY, HO U
CaMOCTOSITEJIBHO COCTaBJICHHBIE,

«Xopomo»

OOyuaromuiics B LEJIOM pPacKpblBa€T TEOPETUUYECKUE BOIPOCHI,
OJTHAKO OTBET XOTS Obl HAa OAMH W3 HUX HE HOCUT Pa3BEpHYTOrO U
HCYEPIBIBAIOIETO XapaKTepa.

«y,I[OBJ'IeTBOpI/ITCJ'ILHO»

OOyyaromuiicss B 1I€JIOM PACKPBIBAET TEOPETUUYECKHE BOIPOCHl U
JOMyCKAaeT  psii  HETOYHOCTEeH, (parMeHTapHO  pacKpbIBaeT
COZIEp)KaHUE TEOPETUYECKMX BOIPOCOB MM HX PACKPBIBAET
COZIEPIKaTEIbHO, HO IOIYCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIBHO»

OOyyarommuiicss He 3HaeT OTBETOB HA MOCTABJICHHbIE TEOPETUUYECKHUE
BOIIPOCHI.

6.2.3. OueHoYHbBIE CPEACTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-6.

1. Yem npUHIUNHAIBHO OTJINYaeTCA MUKPOKOHTpoJLIep (MK) or

Mukponpoueccopa (MII)?

1) MK umeeT BCTpoeHHY0 MaMsTh U nepudepuro, a MIT — ner
2) MII paboTtaeTt TOIBKO C aHAJIOTOBBIMHU CHUTHAJIAMU

3) MK =e nomnep>xuBaeT npephIBaHUS
4) MII Bcerma aemesiae MK

2. Kakoe npeacraBjieHHe JAaHHBIX UCIOJIbL3YeTCsl JAJIs1 XPaHEeHUs
oTpuuAaTeJIbHbIX ynuces B MK?

1) Tonbko psIMOIA KOJT

2) Tonbko 0OpaTHBIN
3) JomnosHUTEIbHbBIN

KOJI
KOJI

4) lllectHaguarepuyHblii popmar
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3. Kakoil Tun naMsiTu MUKPOKOHTPOJUIEPa COXPaHsieT JaHHbIE NP
OTKJIIOYEHUM NMUTAHUA?

1) O3Y (RAM)

2) Komr-namsrhb

3) 13V (Flash/EEPROM)

4) Peructpsl 00111€TO HAa3HAYCHUS

4. Urto o3HavaeT pa3psiAHOCTb npoueccopa (8/16/32 our)?

1) Pa3mep skpana qucries

2) Pazmep mammHHOTO ciioBa (0OpabaTbiBaeMbIe 3a TAKT JaHHBIC)
3) KonuuectBo HOXEK kopiryca MK

4) Cxopocts nepenayu gaHHbix mo UART

5. Kakasi cucteMa cumc/ieHHsl Yallle BCero uCroJib3yercs 1Ji HU3KOYPOBHEBOTO
nporpammuposanust MK?

1) decsatuunas

2) JIBouuHas

3) llecTHanuarepuyHas

4) Pumckas

6. Kakasi apxuTeKTypa MUKPONPOLIECCOPA XapaKTePU3yeTcsl HEOOIbIITUM
KOJINYE€CTBOM MPOCTHIX KOMAH/I, BHITIOJTHSIEMBIX 32 OIMH TAKT?

1) CISC

2) RISC

3) VLIW

4) MISC

7. Kakoii U3 nepeyncjJeHHbIX IPOLECCOPOB SABJAETCH THIIHYHBIM
npencrasuresem CISC-apxurexktypbi?

1) ARM Cortex

2) Intel x86

3) MIPS

4) RISC-V

8. Kakoe u3 ciexyromux yreep:;kaeHuii BepHo s RISC-npoueccoposn?
1) Umerot Gostbiioi HAOOP KOMaH1 pa3HOM JIJTUHBI

2) Vcnonb3yroT KOHBEHEpHY0 00pabOoTKy KOMaHT

3) TpeOytot 6omblnie Tpan3uctopos, uem CISC

4) KoMmaH/1bl BBITIOJHSIOTCS 32 PA3HOE KOJMYECTBO TAKTOB
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9. Kakoe npenmymectso nmeer CISC-apxurexkrypa nepex RISC?
1) Bosiee BricOKasi TAKTOBast 4acTOTa

2) Menbimii 00beM KoOia IpOorpamMm

3) bonee nmpocTroe ycTpoiicTBO Mpoiieccopa

4) Jlyumas sHeprod¢pHEeKTUBHOCTD

10. Kakoii U3 COBpeMeHHBIX MPOLECCOPOB MCIO0JIb3yeT TMOPHIHBIN MOIX0/1
(RISC/CISC)?

1) ARM Cortex

2) Intel 8086

3) AMD Athlon

4) PowerPC

11. Kakoii u3 nepe4ucjaIeHHbIX HCTOYHUKOB TAKTUPOBAHMS SIBJIAAETCH HanbOoJ1ee
TOYHBIM?

1) Buytpennuii RC-reneparop

2) BHelHMi1 KBapLEBBI pe30HATOP

3) Bayrtpennuit TakroBsiii reneparop (HSI)

4) Lludposoii reneparop ¢ GAITY

12. /Inst 4yero B MUKPOKOHTPOJLJIEPAX MCIOJIb3yeTcs cucrtema PLL?
1) st yMEHbILIEHUsI SHEPTrONnOTpedIeHUs

2) Anst yMHO>KEHHSI TAKTOBOW YaCTOTBI

3) dns renepanuu ciaydaiHbIX YUCE

4) Jlns 06pabOTKM aHAJIOTOBBIX CUTHAJIOB

13. Kakoii mapameTp xapakTepu3yeT cCTa0MIbHOCTh TAKTOBOI0 reHepaTopa?
1) Hanpsikenue nutanus

2) TemneparypHblii Apelid 4acTOThI

3) KonuuectBo BeiBO10B MK

4) Pa3psiIHOCTD IIMHBI JAHHBIX

14. Kakoii THII TAKTHPOBAHMS CJIeyeT BbIOpaTh i 0aTapeiHOro
ycrpoiicrea?

1) Buennuii kBapi Ha 16 MI'ng

2) Baytpennuii RC-renepatop Ha 1 MI'ng

3) PLL ¢ ymMHOX€HUEM 4aCTOTHI

4) BHelIHM1 TeHepaTop TAKTOBBIX UMITYJIbCOB
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15. Yto npou30iieT, ecjin OTKJIKYUTH TAKTOBbII CUTHAJ 1JIs epudepuiiHoro
MoayJs?

1) YBenuuutcs ero ObICTpOACHCTBHE

2) Monynb nepecTtaHeT padboTaTh

3) Ymensmutes sHepronorpedbaenne MK

4) ABTOMaTH4ECKH BKIIIOUUTCS pE3E€PBHBIN TeHEPATOP

16. Uto o3Hauaer ab0OpeBuarypa '""RS-232"?

1) CrangapT yHHBEpCAIbHON MOCIEAOBATEILHOM IUHBI

2) IlpoTokosn 6ecrpoBOIHON CBSI3H

3) YHuBepcanbHBIN CTaHAAPT MOCIEN0BaTEILHOTO HHTEpdeiica
4) CtaHaapT JOKaJIbHBIX CETel

17. Kakoe ycTpOMCTBO OTHOCUTCS K YCTPOMCTBaM BbIBOa MHGOpMannu?
1) Mukpodon

2) CeHcopHas MaHelb

3) ducnnei

4) KHorouHas KJiaBuaTypa

18. YUto siBJIsieTCs OCHOBHBIM HEI0CTATKOM MOCJI€10BaATEIbHBIX HHTEPdeiicoB
OTHOCHTEJIbHO NAPAJUIeJbHbIX?

1) Bosbliiiee KOMMYECTBO MTPOBOJIOB

2) Bricokas cTOoMMOCTb 000pYI0BaHUS

3) Huskas nporryckHas CriocoOHOCTh

4) HeBO3MOXKHOCTh MOJKIIFOUECHUS K HECKOJILKUM YCTPOMCTBAM Cpasy

19. YUto npeacrasisier co0oi oneparuBHas namarb (RAM)?

1) YeTpoiicTBO AONTOBPEMEHHOTO XPAHEHUS JAHHBIX

2) DHepro3aBrUCHUMAas MMaMTh JIJIT BPEMEHHOTO XPaHEHUS UCTTOTHIEMBIX
WHCTPYKITUI ¥ TaHHBIX

3) Bydep oomena nndopmaiirein MeKIy MPOIECCOPOM H KECTKUM JUCKOM
4) PeructpoBast maMsATh BHYTPH CaMOTO MPOIIECCOpa

20. Kakue 1Ba mapamMeTpa XapakTepu3yHT NPOU3BOANTEILHOCTh YCTPOIiCTBA
BBO/1a-BbIBOAA?

1) YactoTa 0OHOBIIEHHMS KpaHa U 00bEM MaMSITH

2) ToyHOCTH MO3UIITMOHUPOBAHUS U APKOCTh MOACBETKU

3) Bpems oTKIIMKa ¥ OJI0CA POy CKAHUS
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4) Pazmep nukcens U ryOuHa 11BeTa

21. YTo Takoe npepbiBaHMEe B MUKPOKOHTpoJLIepe?

1) Ipouecc oxuaaHus MOCTYIUICHUS JAHHBIX OT BHEIIHETO YCTPOICTBA

2) BpemenHasi ocTaHOBKa OCHOBHOM MPOTpaMMBbI JiJisi 00CTY>KUBaHUS COOBITHS
3) ABTOMaTuyeckas nepesarpy3ka MUKpOKOHTPOJLIEpa

4) 3anuchk JaHHBIX B YHEPTOHE3aBUCUMYIO aMsTh

22. I'ne XpaHUTCH COCTOSTHME MUKPOKOHTPOJLIEPa NIPU 00padoTke
npepbIBaHus?

1) Bo BHemHelH SHEproHe3aBUCUMOM TTaMsITH

2) B cnenManbHbIX perucTpax MUKpOKOHTpOJIEPA

3) B cieunanbHo# o0nactu Queni-namMmsaTa

4) B nepemenHo m00anbHOM 001aCTH POTrPaMMBI

23. Yrto Ha3bIiBaeTcst 00padoryukoM npepoiBanus (ISR)?

1) IIporpamma Ha4aJIbHOM 3arpy3KU MUKPOKOHTPOJLIEpa

2) CrneunanbHas MpoILEeAypa, BBIOIHSIEMAs IPU BO3SHUKHOBEHUH MPEPhIBAHUS
3) ®yHKIMSA YCTaHOBKU MPUOPUTETOB IPEPHIBAHUI

4) MeTtop onpeieNieHUs] HaTU4Ksl OIIUOKHU B IPOTpaMMe

24. Kakue cylmecTBYOT MEXaHM3MbI YIIPABJICHUS NPUOPUTETAMH
npepbIBaHuii?

1) Tonpko mporpaMMHOE U3MEHEHUE MPUOPUTETA

2) VckIIounTENBHO anmapaTHble YPOBHH PUOPUTETOB

3) KomOuHanus anmapaTHeIX ypOBHEN U IPOrPAMMHOTO Ha3HAYEHUs

4) He cyniecTByeT MexaHW3Ma YIpaBICHUS TPUOPUTETAMU

25. Kakoii MexaHM3M MO3BOJIsIET PEPBATh BbINOJHEHHE OCHOBHOTO HMKJIA
NporpaMMsbl NpH U3MEHEHUHU 3HAYEHUS ONPeNeIEHHOTO PErucTpa UM CUTHAJIA HA
Bxoae?

1) Taiimep

2) O0pabOTYMK UCKITFOUCHUS

3) Monynb cpaBHEHUs 3HAYCHU I

4) IlepexBar curHajia npepbBaHUs

26. Uto o0o3Hauaer ab0OpeBuarypa DMA?
1) Direct Mode Addressing
2) Data Memory Acquisition
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3) Dynamic Multiplexing Architecture
4) Direct Memory Access

27. OcHoBHOe HazHaueHue DMA-kaHa/1a B MUKPOKOHTPOJLJIEpe:

1) [ToBbIlIEHNE BHIYUCIUTEIBHON MOIIIHOCTH MPOIIECCOpa

2) bricTpas nepenaua JaHHBIX MEXIY TaMThIO U TepuEpHIHBIMU YCTPOHCTBAMU
0e3 ydacTus mpoieccopa

3) YBenuueHue oobeMa JOCTYITHOM ONEepaTUBHOMN MaMsITH

4) OnTuMH3alys SHEPronoTPeOICHUs CUCTEMBI

28. Kakue 1aHHble nmepeaawTcs ¢ noMombi DMA?

1) JlaHHBIE TOJIBKO U3 BHYTPEHHEN MMaMSATH MUKPOKOHTpOJLIEpa

2) JlaHHBIE UCKITIOYUTEIBHO OT BHEIITHUX YCTPONCTB

3) JItoOble JaHHBIE MEXTY JIFOOBIMU y3JIaMU MUKPOKOHTpoJuIepa (nepudepus <
NaMATh, TAMATH <> MAMSTh)

4) udpopmanus TOJIbKO O COCTOSSHUM BHYTPEHHUX PETUCTPOB

29. KakoBa oCHOBHAasi BbIT0/1a OT UCNOJIb30BaHus DMA?

1) OcBobOXkAECHNE PECYPCOB MpOLIeccCopa IS BBHITTOIHEHUS IPYTUX 3a1aq

2) 3HauUTEIBHOE YBEIMYEHUE KOJTMYECTBA 00padbaThIBaeMbIX NepruepuitHbIX
YCTPOMCTB

3) ViydiieHue TOUHOCTH aHAJIOTO-IIU(PPOBOTO MPEeoOpa3OBaAHUS

4) DxoHOMUS TOTPEOIAEMON SHEPTUU

30. Kakue neicTBUsSI IPOUCXOISAT MOCJIe 3aBepiieHus onepanun DMA?

1) LeHTpanbHBIi MPOLIECCOp MOIyYaeT CUTHAJ O 3aBEPIICHUU U TPOAOHKAET CBOIO
paboty

2) Kontpomiep DMA cam 0OHOBIISIET pETUCTPHI IAaHHBIX U TOTOBUTCS K CIEAYIOMICH
3ajaqe

3) bnokupyerca nanpHeimas padora Bcex nepudepuiiHbIX yCTPOHUCTB

4) ITporcxoauT MoJIHAS NIepe3arpy3ka MUKPOKOHTPOJIEpa

Kurou k Tecry:

1.1 2.3 3.3 4.2 5.3 6.2 7.2 8.2 9.2 10.1
11.2 12.2 13.2 14.2 15.3 16.3 17.3 18.3 19.2 20.3
21.2 22.2 23.2 243 254 26.4 27.2 28.3 29.1 30.1

Ikana oueHnBaHUs Pe3y/IbTATOB TECTUPOBAHUS
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% BepHBIX penleHnii (0OTBETOB) HIkana oueHuBaHus
85-100 OTIIUYHO
70 - 84 XOpOIIO0
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEY/I0BJIETBOPUTEIILHO

6.2.4. IlpuMmepbI 1a00paTOPHBIX padoT

OIIK-2, IIK-6
JlaboparopHas padora Ne 1
OTinagoynas miara njs MUKpokoHTposiepa K1986BE92QI u cpena
nporpammuposanus Keil pVision

eab padoThbI:

— 3HAaKOMCTBO C JEMOHCTPALMOHHO-OTIAJOYHOM IUIATOW JUIsi MUKPOKOHTpPOJUIEpa
K1986BE92QI;

— IIOJTy4YeHHE HaBBIKOB paOoTh B cpene Keil puVision;

— NIOJTyYEHHUE MPEACTABICHUS O CTPYKTYpE MPOEKTa Ha si3bIke CH.

OobopynoBanue:

— OTJIAIOYHBIN KOMIUIEKT JU1sl MUKpOKOoHTpoiuiepa K1986BE92QI;
— nporpammarop-otinaguuk MT-Link;

— MIEPCOHAJILHBIN KOMIIBIOTED.

IIporpammHoe obecnevyenne:

— onepanuonHas cuctema Windows 10;

— cpena mporpammupoBanus Keil pVision MDK-ARM 5.20;

— npaiiBep mporpammaropa MT- Link;

— TIPUMEPHI KOZla TIPOTPAMM.

3amanue

He 3a0ynpTe BBIMOJHUTH PE3EPBHOE KOMUPOBAHUE MTPOCKTOB, OMKMCAHHOE B paselie
1.1. D10 HEOOXOAMMO, YTOOBI HE MMOPTUTH UCXOIHBIE TIPOEKTHI.

1. B mpoekre Labl 1 caenaiite Tak, 4ToOBl OAWMH CBETOAMOJ MUTaJl C 4acTOTOM 4
I'ny, a BTOpO# — € wacrorou 0,5 I'm.

[Tosicnenue. J{nst 3TOro0 03HaKOMBTECH C coiepkaHueM Moayis led.c u ero 3aronoBka
led.h. OGpaTuTe BHUMaHUE HA MPOrPAMMHYIO peai3allii0 MUTAHUs, TIOHATHE YaCTOThI U
€€ 3aBHCHUMOCTH OT TIEpHO/ia CUTHAJIA.

2. B mpoekre Labl 2 Hy»XHO BBIBECTH Ha MHIUKATOP OETYIIYI0 CTPOKY C JIFOOBIM
CJIOBOM WJIH CJIOBOCOUYETAHHWEM Ha PYCCKOM SI3BIKE, COCTOSIIUM U3 KOJTMYECTBA CUMBOJIOB B
nuanaszone ot 8 1o 16. Ctpoka IoKHA HAXOIUTHCS B CAMOM HU3Y NMCIUIES U JIBUTAThCS
CO CKOPOCTBIO B JIBa pa3a OOJbIIIEH, 4eM HauaabHasl.
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[osicuenue. [y 3TOrO0 O3HAKOMBTECH C COAEPKUMBIM Moayis led.c. B 3aronoBke
mlt_font.h BbI HalineTe KOMUPOBKY pycckux OykB. Tam ke mpuBeAeHbI N300paKEHUST BCEX
CUMBOJIOB IIpHUQTA.

OIIK-2, IIK-6
JlaGoparopnas padora 2

JIuHuM BBOa-BBIBO/IA 001IEr0 HA3HAYEHUS

[lens paboThI: MONy4YEeHUE HABBIKOB padOTHI C MOpPTaMU BBOJA-BbIBO/AA OOIIETro
Ha3HAYEHUS!, CBETOAMOAAMU U MEXaHUYECKUMHU KHOMTKAMH.

Oo6opynoBanue:
— OTVIJIOYHBINA KOMIUIEKT Jj1s1 MUKpokoHTposuiepa K1986BE92Q];
— IIporpaMmarop-otiaauuk J-Link;
— nepuepUHBIA MOYJIb;
— IIEPCOHAJIBHBIN KOMIIBIOTED.

ITporpaMMHO€E 0OecrieueHHe:

— onepaunonHas cucteMa Windows 10 ;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.38a;
— ApaiiBep nmporpammaropa J-Link;

— IPUMEPHI KO MPOrPaMM.

3amanue

He 3a0yznbTe BHINOTHUTH NOATOTOBKY K paboTe, onucaHHylo B paszene 3.1, a Takxke
pEe3epBHOE KOIMMPOBAaHUE ITPOEKTOB, ONIMCAaHHOE B pazzaeine 1.1.

1. Jlns mpoekta Lab3 1 BemomHuTe KanuOpOBKY W3MEPHUTENs HANPSHKCHMUS,
cpaBHuB mnokazanus Ha JKKM c mokazaHusiMu MylIbTUMETpa W MOA0OpaB 3HAYCHUS
KaJIMOpPOBOYHBIX KOHCTaHT. JloOelTech, YTOOBI 3HAYE€HWE WHIAMKALMKA Ha OTIAJ04YHOU
JiaTe COBIAajI0 CO 3HAYEHHEM Ha MYJIBTUMETPE.

[Tosicnenue. KannbpoBounsie koHcTaHThl uMeHyroTcss U ADC U u U ADC D u
conepxarcsi B MozyJe adc.h.

2. Yoenutech, uto B npoekre Lab3 3 mpousBoauTCs M3MEpEeHUE TeMIlepaTrypbl B
rpanycax llenascus (°C). s aToro npucionute najier (0e3 JUITHUX yCuiaui!) K kopmycy
MHKPOKOHTpoJuIepa U mnoaepxkute npumepHo 20 cexyHa. Temmeparypa HEMHOTO
YBEJIUYMTCS.

W3MeHuTe mporpaMmy Tak, 4ToObI TeMIeparypa Takke BbIBOIMIach B KenbBHHAxX
(K) u rpanycax ®@apenreiita (°F).

3. Ha ocHoBe npoekra Lab3 4 peanusyiite BonbT™MeTp (kak B mpoekte Lab3 1), HO
¢ ucnoas3oBanueM DMA nipu padote ¢ ALIL. Y6eaurech, uro moka3anus Ha XKW cramm
Oosee cTabMIbHBIMH, YeM B npoekTe Lab3 1.

4. Ha ocnoBe npoekra Lab3 5 opranusyiiTe usmepeHus cpazy 1o TpeM KaHaJlaM:
HampspDKeHWE C BHEIIHEro MOTEHIMOMETpa, TEeMIlepaTypa CO BCTPOEHHOTO JaTyvKa U
HalnpspKeHue co BerpoeHHoro narunka VREF. Hanpsokenus BeiBonute B MB, Temneparypy
— B rpaaycax Llenscus.

[losicnenne.  Kanan ~ HampsbkeHuss ~— BCTPOEHHOTO — JaTuMKa  MUMEHYeTCs
ADC CH INT_ VREF.
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JlaboparopHas pabora 3
barapeiiHblii 10MeH

[{eas paOOTHI: MONIyYCHHE HABBIKOB HCIIOJIB30BAHUS YaCOB PEAJTHLHOTO BPEMECHH H
PETUCTPOB aBapUITHOTO COXpaHEHUs OaTapeiHOro TIOMEHA.

Oo6opymnoBanue:

— OTJIaIOYHBIA KOMIUIEKT J1s1 MUKpoKoHTposuiepa K1986BE92Q;

— mporpaMmmarop-otiaauuk MT-Link;

— niepudepuitHBIN MOTYJIb;

— TIEPCOHAJILHBIN KOMIIBIOTED.

[IporpammHuoe obecriedeHue:

— oneparmonHas cucrema Windows 10/ 11;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.38a;

— npaitBep mporpammaropa J-Link;

— IPUMEPHI Kofla TIPOTPaMM.

3amanne

He 3a0yapTe BBINMOIHUTH MOJATOTOBKY K paboTe, onucaHHylo B pazzaene 7.1, a Takxke
pPE3€pPBHOE KOMMMPOBAHUE MTPOEKTOB, OMMCAHHOE B pazaene 1.1.

1.B mpoexte Lab7 1 3amaiiTe wacToTy TakTUpoBaHusi dAnapa paBHou 20
MI'u.Y6enurech, 4TO MOKa3aHWsI OTCUETa CEKyHJ CTadud OOHOBIATBCA B 4 pasa
MEIJICHHEN.

2.Ha ocnoBe npoektoB Lab7 1 u Lab7 2 caenaiite OynuinbHUK,CpabaThIBAIOIINIA B
3agaHHOe B Tekcre nporpammel Bpemsa. Ha JKKU BeiBogute Tekyiiee Bpems U BpeMs
cpabareiBanus. [Ipu cpabarteiBanuu OynuibHHKa HY>KHO BbiBecTu Ha JKKU cooOmienue
«ITogpem! .

3.Ucnons3ys npoekt Lab7 2, ceimutupyiite npodaemsl 2038 u 2106 rogos.

4 Vizmenute npoekT Lab7 2 Takum 00pa3oM, YTOOBI MeCsI B TEKyLIEHaaTe Mucacs
no-pyccku: AAHB, ®EB, MAP u 1.1.

[Ixana oneHuBaHudA

IITkxana oLeHUBAHMS Kpurepuu onieHuBaHus
«O1an4HO» 00yyarouIuiicst sSICHO U3JI0XKIJI YCJIOBHE 33/1a4l, pelIeHHe 000CHOBA
«XoporIo» oOyyJaroluiicss SICHO H3JI0XKHI YCIOBHE 3a/laud, HO B OOOCHOBaHHUHU
pelIeHUs] UMEIOTCS COMHEHUS;
«YIIOBIETBOPUTEIHHO oOyJaromuiics  W3JIOKWI peleHre  33Ja4d, HO  0OOCHOBajJ €ro

(bopMyITUpOBKaMH OOBIICHHOTO MBIIILJICHHUS;

«HeynoBneTBOpUTEIHHO oOydJaromuiicss He YSCHHJI yCIIOBHE 3a/1a4H, perieHrne He 000CHOBAI JINO0
He chan paboTy Ha MPOBEpPKYy (B CiIydae MPOBEACHUS pEHICHHS 3a7ad B
MUCbMEHHOU popme).

6.3. OLHEHOYHBIE CPEJCTBA ITPOMEXKXKYTOYHOI'O KOHTPOJISAA
Bonpocs! 1J1s1 HOATOTOBKY K IPOMEKYTOYHOM aTTeCTALMHU 110 HTOraM

0CBOEHMS TUCHUILUINHBI OCHOBBI MPOrPAMMHUPOBAHUS MUKPOKOHTPOJLICPOB:
OIIK-2.
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. DIIEKTPOHHAs CUCTEMA.
. Mukporpoueccop ¢ COKpalieHHbIM HaOOpOM KOMaH]T
. Muxkpomnporteccop ¢ MoaHbIM HAOOpOM KOMaH,.
4. IlpencraBiaeHue Yrcea B MUKPOIIPOLIECCOPHOM CUCTEME.
5. Cnoco0sI afipecanuu MepeMEHHBIX B TAMSITH IPOIIECCOPA.
. CTpyKTypa MUKPOKOHTpOJLIIEpA.
7. Tunbl TAKTUPOBAHUSI MUKPOKOHTPOJLIEPOB.
8. Tloptel BBOma-BbiBOja. CTpykTypa M (PyHKIMOHAIbHOE Ha3HauY€HUE MOPTOB
o0111ero Ha3HAYEeHUSI.
9. DnexkTponoTpedieHre U PeKUMbI pa0OThl MUKPOKOHTPOJIJIEPOB.
10. IlpepwiBanusi B MukpokoHTtpoiiepax. CoObiTuss W uXx 00paboTka B
MUKPOKOHTpPOJLIEpax.
IIK-6.
11. OcHoBHBIE (DYHKITMU MOIYJIS TaiiMepa-CUETUHKA.
12. Nutepdeiickl, OCHOBHBIE TOHSATHS.
13. UnaTepdeiic UART.
14. Nutepdeiic SPI.
15. [Ipsamoii noctyn k mamsitu (DMA).
16. IIpeobpazoBanus iuppoBHIX CUTHAIOB B aHanoroBbeie (LTAIT).
17. IIpeobpazoBaHusi aHAIOTOBBIX CUTHAJIOB B poBbie (ALIIT).
18. [locTosIHHBIE 3alIOMUHAIONINE YCTPOICTBA.
19. OneparuBHbIE 3aIOMUHAIOIINE YCTPONUCTBA.
20. YcrpoiicTBa BBO/Ia HH(POpMAIUH.
21. YcrpoiicTBa BbIBOJIA HH(MOPMAIIHH.
22. CTpyKTypa nmporpaMMbl MUKPOTIPOLIECCOPHON CUCTEMBI.

W N =

N

6.4. MeTronnueckue MaTepuaJbl, ONpeaesolue NPpoueaypbl OLeHUBAHUS
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AATEJIbHOCTH, XaPaAKTEPHU3YIOIIMX 3TAIbI
¢hopmMupoBaHus KOMIIETEeHIUI

OCHOBHOM 1I€JIBIO TPOBEACHUS ITPOMEKYTOUHON aTTECTALUU SIBIIAETCA ONPEICICHUE
CTENEHU JAOCTHKEHUS LieJied 0 yYeOHOU JUCHUIUIMHE WK ee pa3aenaM. OcyIiecTBIsieTcs
ATO MPOBEPKOM M OIEHKON YPOBHS TEOPETUUECKOM 3HAHUH, MOTYYEHHBIX 00yJaroIUMHUCS,
YMEHUSI TPUMEHSATh WX B PEIICHUM TMPAKTUYECKUX 3a7ad, CTENEHU OBJIaJCHUs
00y4aroIMUMHKCS MPAKTUYECKUMHU HaBBIKAMU M YMEHUSMU B 00beMe TpeOoBaHUM paboueit
MpOTpamMMBbl TIO TUCIMIUIMHE, a TaKXKE WX YMEHHE CaMOCTOSTENbHO paboTaTh ¢ ydeOHOU
JIUTEPaTypou.

Opranuzanusi MPOBEACHUS MPOMEXKYTOUHOM aTTECTAlMM  PErVIaMEHTHPOBAaHA
«ITomoxxeaneM 00 opraau3anmuu  oOpa3oBaTEIbHOIO Ipoliecca B deaepaibHOM
rOCyJapCTBEHHOM  aBTOHOMHOM  0Opa3zoBaTelbHOM  yupexaeHuu  «MOCKOBCKUI
MOJTUTEXHUYECKUN YHUBEPCUTET

6.4.1. IloxasareJM OLCHUBAHUS KOMIIETEHIMII HA PAa3JIMYHBIX 3Tanax MX (OpMHUPOBAHMS,
JAOCTH/KEeHHE 00yYAIMMHUCH IJIAHUPYEMbIX pPe3y/IbTaToB 00y4eHH s 10 THCIUILIHHE

Kon u HanmenoBanue komnereHuun OIIK-2 CnocobeH pa3pabarbiBaTh aJFOPUTMbl U KOMIIbIOTEPHBIE
IIPOrpaMMBbl, IPUTOAHBIE VISl IPAKTUYECKOIO IPUMEHEHUS
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Jran Kpurtepun onenuBanus
(YpoBeHBb) | HeylIOBJIETBOPHUTEJIBHO | YIOBJIETBOPUTEIHHO XOpOLIO OTJIMYHO
3HATDb Oo6yuatomuiics OO0yuatomuiics OO0yuatromuiics OO0yuaronuiics
HeMOHCTpI/IpyeT HOJIHOEe |ACMOHCTPUPYET AEMOHCTPUPYET JACMOHCTPUPYET
OTCYTCTBHE HIIH HETIOJHOE 4aCTUYHOE MONTHOE COOTBETCTBHE
HEI0CTATOUHOE COOTBETCTBHE } COOTBETCTBHE } gw,uyroumx 3HaHWH:
COOTBETCTRIC CIIENYIOIINX 3HAHUM: | CICAYIOIUX 3HaHUM: | [[pHHIHITBI
. [TpuHIUIBL [TpuHIHIBL HPOCKTUPOBAHUS
CJIeIyIOIIUX 3HAHUM:
1 IPOEKTHPOBAHHSA HPOEKTUPOBAHUS AIEKTPOHHBIX
PHUHIHIIBI IIEKTPOHHBIX INEKTPOHHBIX YCTPOMCTB Ha OCHOBE
HPOCKTUPOBAHHA yCTPOICTB Ha ocHoBe |YCTPOHCTB Ha MHUKPOKOHTPOJLIEPHBI
WIEKTPOHHBIX YCTPOUCTB OCHOBE X TLIAT
MHUKPOKOHTPOJUIEPHBI
Ha OCHOBC X TLIaT MUKPOKOHTpOJUIEpH | [IpuHIMIBEI
MHUKPOKOHTPOJUIEPHBIX BIX TLIAT HIPOrPaMMHUPOBAHUS
[TpunIUIB
iar [MpuHIMIBL AJIEKTPOHHBIX
TIpUHIHAIIEL HUPOrpaMMHUPOBAHUA | porpaMMUpoBaHys | yCTPOWCTE HA OCHOBE
IPOrpPaMMHUPOBAHHUSL 9HeKTIZOHHHX ANIEKTPOHHBIX MHUKPOKOHTPOJIEPHBI
. CTPOMCTB Ha OCHOBE i
IEKTPOHHBIX yCTPOiicTB | Y P YCTPOMCTB Ha EmaT
MHUKPOKOHTPOJUIEPHBI
HA OCHOBE P P p OCHOBE PUHLIUIIBI
X IIaT MUKPOKOHTPOJUICPH | pa3pabOoTKu
MHKPOKOHTPOJIIIEPHBIX
HpI/IHHI/IHBI BIX IIJIAT SJICKTPOHHBIX
EHaT 5 paspaboTku IMTpuHnmIB YCTPOMCTB Ha OCHOBE
PUHLHUIIBI pa3paboTKu
IEKTPOHHEIX YCTPOFCTS IEKTPOHHBIX pa3paboTku MHUKPOKOHTPOJIEPHBI
~ JJICKTPOHHBIX X Ijiar
YCTPOWCTB Ha OCHOBE P
Ha OCHOBE YCTPOMCTB Ha
MHUKPOKOHTPOJUIEPHBI
MHUKPOKOHTPOJUIEPHBIX OCHOBE
I1aT X Itat MHKPOKOHTPOJUICPH
BIX TIAT
yMeTh OO6yuatomuiics He ymeet | OOyuaromuics OO6yuatowuiics OOyuaromuiics
WJIA B HEAOCTATOYHOMN JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
CTEIIEHU yMEET HETIOJIHOE YaCTUYHOE IIOJIHOE
BBITIOJIHSATD: COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
Hcnons3oBars CIIEIYIOIINX YMEHHN: |CIECAYOIINX CJIETYOIIUX
COBpPEMEHHBIE Hcnons3oBarb YMEHHUI: YMEHUU:
TIPUHITATIBI COBpPEMEHHBIE Hcnons3oBars Hcnonp3oBars
MIPOEKTUPOBAHMS, MIPUHIUIIBI COBpPEMEHHBIE COBPEMEHHBIE
MPOTPaMMHUPOBAHUS U |IPOEKTUPOBAHUS, TIPUHIIUATIBI TIPUHITATIBI
pa3paboTku MIPOrpaMMHUPOBAHUS U | TPOCKTUPOBAHUS, |[IPOEKTUPOBAHUS,
AJIEKTPOHHBIX YCTPOMICTB | pa3paboTKu MPOrpPaMMHUPOBAHH | IPOrPaMMHUPOBAHUS
Ha OCHOBE AIEKTPOHHBIX s U pa3paboTKu U pa3paboTKu
MHKPOKOHTPOJUIEPHBIX | YCTPOWCTB HAa OCHOBE | JIEKTPOHHBIX AIEKTPOHHBIX
mjar MUKPOKOHTPOJUIEPHBI | YCTPONCTB Ha YCTPOUCTB Ha
X TUIaT OCHOBE OCHOBE
MHUKPOKOHTPOJUIEP | MUKPOKOHTPOJLIIEPH
HBIX IJIaT BIX IJIAT
BJIaJeTh OOyyaromuiicst He OO6yyaromuiics Oo6yyaromumcs OOyyaromuiics
BIIAJICET WIA B BJIQJICET B HEMOJIHOM | AOITYCKAKOTCS CBOOOJTHO
HEJOCTAaTOYHOM CTETEeHU |00BhEME U MPOSBISET |HE3HAYUTEIbHBIE | IPUMEHSET
BIIAJICET: HEJOCTaTOYHOCTh OLINOKH, MOJTy4YECHHBIE
HaBbikamu BIIAJICHUS HETOYHOCTH, HaBbIKH, B TIOJTHOM
HCTOJIb30BAHUS Hasikamu 3aTpyqHEHUS, o0beMe BiajieeT
MUKPOKOHTPOJUIEPHBIX | UCTIOIb30BaHUS yacTU4HO Biazaeer |HaBbikamu
IJ1aT JUJIsl PEeIICHUs MHKPOKOHTpOJUIepHb! | HaBbikamu HCTOJIb30BaHUS
MIPOCTBIX U CJIOKHBIX X IUIAT AJi PEHIeHUs] | MICIIOJIb30BAHMS MUKPOKOHTPOJIEPH
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3a7a4 B 00J1aCTH MPOCTBIX U CIIOKHBIX |MHUKPOKOHTPOJLIEP |BIX TUIAT JIJIsI
AJICKTPOHUKHU 3aj1a4 B 00JIacTH HBIX IUIaT IS pEIICHHS IPOCTHIX U
ANEKTPOHUKHU PCLICHUS MPOCTHIX | CIOXKHBIX 3a1a4 B
¥l CIIOXKHBIX 33/1a4 | 001acTu
B o0yacTH ANEKTPOHHUKH
AIICKTPOHUKHU

Ha YPOBHE 3HAHMII:

Kox n nammenoBanue kommnereHIuu [TK-6 CriocoOHOCTE OIIEHHUBATH TEXHUUECKOE COCTOSHUE M OCTATOUHBII
pecypc 000pymoBaHUs

dran Kpurtepuu oneHuBaHHUs
(YPOBEHB) | Hey/I0BJIETBOPHUTEIBLHO | YIOBJIETBOPUTEIHLHO XOpPOLIO OTIn4IHo
3HATH OOyuatormuiicst OGyyaromuiics O6yyaromuiics OGyyvatomuiics
JEMOHCTPUPYET IIOJIHOE |AEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET
OTCyTCTBI/Ie WIU HCITOJIHOC JaCTUYHOC II0OJTHOC COOTBCTCTB?G
HEI0CTaTOYHOE coorsercTenC COOTBETCTBHE | CHIE/IYIOWIX SHAHMUI:
COOTBETCTBHE CJICAYOLIUX 3HAHUM: CIIEIYIOIIUX 3HAHUM:
CJIEIYIONIMX 3HAHUIA: OCHOBBI 5 OCHOBBI )
OCHOBBI KOMITBIOTEPHOI | O I PIOTCPHON KOMITBIOTEPHOU
MATHOCTHKH JMAarHOCTUKH JHMArHOCTUKH
000pyI0BaHHUs 000pyn0oBaHUs o0opynoBaHus
(BMOPOIMArHOCTHKA, (BuOpoOaMAarHocThKa, | (BUOPOAMArHOCTHK
Tepmorpadus, Tepmorpadus, 5 a, TepMOl"pa(%)I/I;I,
YABTPa3BYKOBOM YAbTPa3ByKOBOU YABTPa3BYKOBOM
KOHTPOJb, apas | KOHTPOIIE, aHaJIM3 | KOHTPOJIb, aHAJIN3
Mmacen); macenn); Macen);
METOTBl  06paboTKH | METObl 00PaOOTKHU U | METOIBI
MHTEPIPETALMH HHTCPIpCTaIMH 00paboTKH "
JAMATHOCTUYECKUX AWArHOCTHICCKIX MHTEPNpETalnu
JTAHHBIX; AAHHBIX; JIMAarHOCTUYECKUX
HOPMAaTHBB M KpuTepun | P a ABbl U | TaHHBIX;
OLICHKH  TEXHHYECKOTO KpUTCpUU OIIE€HKH | HOPMaTHUBEI u
COCTOSHUSL TEXHHYECKOTO KPUTEPUH OLICHKH
000pyIOBaHNS; COCTOSIHUSA TEXHUYECKOTO
TPUHIIUITEI paboTsl 000pynOBaHuUs; COCTOSTHUS
JuarsoctTuyeckoro 110; | TPHHIHMIIEL paboTsI | 000pyOBaHHS;
NPUHIATIBI pabors | FATHOCTHIECKOTO IPUHIUTIBL pabOTHI
IEKTPOOGOPYIOBAHHUS; 10O, JIMArHOCTHYIECKOTO
tpeboanus [TYD; NpUHIHIbL  paborsr | T1O;
CTaHIapThI 3IIEKTPOOOOPYIOBAHH | IPUHLUIIBI PAOOTHI
6e30MacHOCTH; g8 3IIEKTPOOOOPYIOBa
M3MEpPEHUE IaPAMETPOB TpeboBarna ITYD; | Hus;
(HampsiKeHue, ToK, | CTAHAAPTHI TpeboBanus [1YJ;
COIPOTHBIICHHE GesonacHocTH; CTaHIapThI
W30S, H3MEpeHue 0€30IMacHOCTH;
ko3 durEeHT mapaMeTpoB U3MEPEHUE
MOIIHOCTH). (HampspKeHHe,  TOK, | TapaMeTpoB
COIPOTHBIICHHE (HampspKeHHe, TOK,
HM30JIA1H, CONPOTHBIICHUE
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k03 urreHT W30JISIUH,
MOIITHOCTH). k03hUIHEHT
MOIITHOCTH).

yMeTh OO6yuaronuiics He ymeeT | OOyvaromuncs OO0yyaronuiics OOyyaromuiics
WIN B HEJIOCTaTOYHOM | JEMOHCTPHPYET JeMOHCTPHUPYET JIEeMOHCTPHUPYET
CTEIIeHU yMEEeT HEMOJIHOE YaCTUYHOE MOJIHOE
BBITIOJIHSATH: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
noaouparh METO/bI | CTICAYIONINX YMEHUMN: | CIETYIOIINUX CJIEIYIOIINX
JMAarHOCTUKU B|moaOuparth  METOIbI | yMEHUIL: YMEHUH:
3aBUCHUMOCTH OT THIA|UarHOCTHKU B | 10AOUPATh METOABI | TOIOMPATh METOIbI
000pyIOBaHUS; 3aBHCUMOCTHU OT THUIA|AUArHOCTHKHU B | TMarHOCTUKHU B
HACTpauBaTh U | 000pyI0BaHUS; 3aBUCHUMOCTH  OT|3aBHCHUMOCTH oT
MIPUMCHSITh HACTpanBaTh U | THIIA TUIa 000PYIOBaHHUS;
JUarHOCTHYECKHE MIPUMEHSITD 000pyIOBaHUs; HACTpPauBaTh u
puOOpHI; JIMAarHOCTUYECKHE HACTpPauBaTh U | TPUMEHSTh
(bopMyIHpOBaTh BBIBOJIBI | TPUOOPHI; IPUMEHSITh JIMArHOCTHYECKHE
0 COCTOSIHUH | (HOPMYIIUPOBAThH JMAarHOCTUYECKHUE |TPUOOPHI;
o0opynoBaHus Ha | BBIBOJIbI O COCTOSIHUH | IPUOOPHI; bopMyIHpoOBaTh
OCHOBE o0opynoBaHus Ha | pOPMyITUpPOBATh | BBIBOIBI 0
JMarHOCTHUYECKUX OCHOBE BBIBOZIBI 0| COCTOSTHUU
JAHHBIX; JIMAarHOCTHYECKUX COCTOSIHUH o0opynoBaHus ~ Ha
aHaJIU3  XapaKTEePHUCTUK | JaHHBIX; 000pyIOBaHUsI Ha|OCHOBE
AIIEKTPOOOOPYIOBAHUS; | aHATIU3 OCHOBE JMAarHOCTUYECKUX
UHTEPIPETAIHS CXeM. | XapaKTepUCTHUK JUarHOCTUYECKUX |JaHHBIX;

AIIEKTPOOOOPYIOBAHU | JAHHBIX; aHaImn3
s, aHanu3 XapaKTEePUCTUK
MHTEPIPETAIHS CXEM. | XapaKTEPUCTUK AIIEKTPOOOOPYIOBAH
3JIEKTPOOOOPY/I0BA | 1,
HUS; UHTEpIpETaIHs
UHTEpIpeTanus CXEM.
CXEM.

BJIaJeTh OOyuaromuiicst He OO6yuaromuiics OO6yyaromumcs OO6yuaromuiics
BJIaJICeT WA B BJIaJICET B HETIOJIHOM | IOITYCKAIOTCS CBOOOIHO
HE/IOCTATOYHOM CTeneHn |00beMe U MPOSBISET |HEe3HAYUTEIbHbIE |IpPUMEHSET
BJIAJICET: HEIOCTaTOYHOCTh OIINOKH, MOJTyYCHHBIE
MHTEpHpeTalys OTYETOB |BIAJCHUS HETOYHOCTH, HaBBIKH, B TIOJTHOM
JMarHOCTUIECKUX WHTEepIpeTaIHs 3aTpyAHEHUS, o0beMe BIajieeT
IpOrpamM; OTYETOB YaCTUYHO BJIaJIeeT |MHTEepIpeTaIys
COCTaBJICHUE JIMAarHOCTHIECKUAX WHTEepIpETaIHS OTYETOB
pEeKOMEeH Jalui 10 | IpOrpamu; OTYETOB JMAarHOCTUYECKUX
PEMOHTY WM 3aMEHE | COCTaBJIICHHE JIMarHOCTUYECKHUX | IPOTpamM;
y3JI0B 000pYI0BaHus. peKoMeHaanun 10 | IpOrpamm; COCTaBJIEHUE
MIPOBENICHHE PEMOHTY WJIM 3aMEHE | COCTaBJICHHE pPEKOMEHJAui 110
TEXHUYECKOTO y3JI0B 000pYI0BaHUs. | PEKOMEHIAIUI 110 | pPEMOHTY WIH
00CITy>)KUBaHHSI MIPOBEICHNE PEMOHTY WY | 3aMEHE y3JI0B
ANIEKTPOOOOPYIOBAHUS; | TEXHUYECKOTO 3aMeHe y3JI0B | 000pyAOBaHHUS.
BBISIBJICHUE o0cTy)KUBaHUS o0opymoBaHus. MPOBEJICHUE
HEHCIIPaBHOCTEH 110 | 2JIEKTPOOOOPYIOBAaHH | IPOBEACHUE TEXHUYECKOTO
KOCBEHHBIM TIPU3HAKaM | S1; TEXHUYIECKOTO 00CITy>KUBaHHS
(meperpes, IIyM, | BBISIBJICHUE 00CITy>)KUBaHHS ANIEKTPOOOOPYIOBAH
BHOpaIus); HEUCTIPABHOCTEHW  TIO | AJIEKTPOOOOPYIOBA |HS;

COCTAaBJICHHE OTYETOB O |KOCBEHHBIM HUS; BEISIBJIICHHE
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TEXHUYECKOM COCTOSIHUY | IPU3HAKAM BbISIBIICHHE HEHUCIIPaBHOCTEH 1O
C peKoMeHAalMsIMH TI0 | (TIeperpes, IIyM, | HEUCIIPAaBHOCTEH | KOCBEHHBIM
pEMOHTY/3aMeHe. BHUOpanus); o KOCBEHHBIM | IPU3HAKaAM
COCTaBJICHUE OTYETOB |IPU3HAKAM (meperpes, Iym,
0 TEXHUYECKOM | (TIeperpeB,  IIyM, | BUOparus);
COCTOSIHUH c | BuOpanus); COCTaBIICHUE
PEKOMEHJAMAMHU TI0 | COCTABJICHHE OTYETOB 0
pPEMOHTY/3aMeHe. OTYETOB 0 | TEXHUYECKOM
TEXHUYECKOM COCTOSIHUHU c
COCTOSIHUH C | peKOMeH1alusIMu
pEKOMEHJANMSIME | IO PEMOHTY/3aMeHe.
o
pPEMOHTY/3aMeHe.

6.4.2. MeToauKa oOlleHMBaHUS Pe3y/IbTATOB IPOMEKYTOUHOM aTTecTalui

[Toka3arensMu oLleHUBaHMS KOMIIETEHLIMH Ha 3Tare NPOMEXYyTOUHON aTTeCTal|H 110 AUCLUIITHE
OCHOBBI TPOTPAMMHUPOBAHUSI MUKPOKOHTPOJIIEPOBY SBISIFOTCS PE3YJILTAThl O0OYUEHUS 110 IUCIUILTHHE.
OueHOYHBIN JTHCT Pe3yJIbTATOB 00y4eHHUsl 110 M CIHUILIMHE

Ko VYpoBeHb CHOPMUPOBAHHOCTH
Sy A— 3HaHus YMeHus Hagbiku KOMIIETEHIIUU HAa TAaHHOM
JTamne / OIleHKa
Asromaruzupye | Criocoben Crniocoben
T pelIeHue pa3pabaTbiBaTh pa3pabaTbiBaTh
3a/1a4 U KOMITO-HEHTBI KJIMEHT-CKHE
peanusyer IPOrpaMMHO- MIPUIIOKEHUS K
OIIK-2 AJITOPUTMEI C anmnaparHbIx 0a3am JTaHHBIX
UCIIOJIb30BaHUE | KOMILIEKCOB U
M 0a3 JaHHBIX
MPOrPaMMHBIX
CPEICTB
3Haer ocHOBHI | CriocobeH CnocobeH
KOMIIBIOTEPHOW | TOOMparh WHTEPIIpETAIHS
JTUArHOCTUKU METOJIbI OTYETOB
000pynoBaHUsS | AMATHOCTUKU B | JMATHOCTUYECKUX
(BUOpOAMArHoC | 3aBUCHMMOCTH OT | IPOrpaMM;
THKA, THTIA COCTaBJICHUE
Tepmorpadus, 000pyI0BaHUS; peKOMEHJAMA IO
YABTPa3BYKOBOW | HACTpAMBaTb U | pEMOHTY WA
KOHTPOJIb, MPUMEHSITh 3aMeHE y3JI0B
aHaJNM3 Macen); | AMArHOCTUYECKH | 060pYIOBaHMS.

K6 METO/BI € MpUOOPHL; MIPOBEJICHUE
00paboTku ¥ | GOPMYIHPOBATh | TEXHUYECKOTO
WHTEPIIPETAIIMH | BHIBOJIBI 0 | 00CITy>KHBaHHUS
JTUArHOCTHYECK | COCTOSTHHH 3IIEKTPOOOOPYI0BaH
UX JTAaHHBIX; o0opynoBaHuUs Ha | us;

HOPMAaTUBBl ¥ | OCHOBE BBLISIBIICHHE
KpUTEpUU JUArHOCTUYECKH | HEHCIIPABHOCTEH II0
OIICHKH X JIaHHBIX; KOCBEHHBIM
TEXHUYECKOTO aHanu3 MpU3HAKaM
COCTOSTHHSI XapaKTEPUCTHUK (meperpes, LIyM,
000pyz0BaHus; | DAEKTPOOOOPYHOB | BUOpaLus);
TTPHHITAITBI aHUs; COCTaBJICHUE
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paboThI WHTEpIIPETAUS] | OTYETOB 0
JMarHOCTUYECK | CXeM; TEXHUYIECKOM

oro I10; COCTOSIHUH c
TPUHITUITBL PEKOMEHIANUSMH 110
paboThI PEMOHTY/3aMEHE.
AIEKTPOOOOPYT
OBAHMSI,
TpeOOBaHUS
JIAYCK
CTaHJIAPTHI
0€30I1aCHOCTH;
U3MEpeHUE
napameTpoB
(HanmpspxeHue,
TOK,
COIIPOTHBIICHHE
U3O0JISIINH,

KO3 GUIEHT
MOIITHOCTH )

Onenka 1o JucHUIUInHE (cpenHee apuMeTHudecKoe)

Or1eHKa «OTIMYHO» BBICTABISICTCS, €CITM CPEIHEe apru(PMETHUSCKOES HAXOMUTCS B MHTEpBaJie oT 4,5
1o 5,0.

OlieHKa «XOpOIII0» BBICTABIISETCS, €CIIU cpefHee apudMeTHIeCcKOe HaXOAUTCsl B HHTEpBaJie oT 3,5
1o 4,4.

OlnieHKa «yIOBJIETBOPUTEIHHO» BBICTABISCTCS, €CIH CpeaHee apudMETUYeCKOe HaXOIUTCS B
uHTEpBajue ot 2,5 1o 3.,4.

OlLleHKa «HEYIOBIETBOPUTEIILHO» BBICTABIISICTCS, €CIIM CpelaHee apupMeTUUecKoe HAXOAUTCS B
unrepsaie ot 0 1o 2,4.

[IpomexxyTouHasi arTecranusi oOydaromuxcsi B (GopMe dK3aMeHa IMPOBOJIUTCS MO pe3yibraTraM
BBITIOJTHEHHSI BCEX BHUAOB yueOHOW palOThI, MPEeTyCMOTPEHHBIX YYE€OHBIM IJIAHOM IO JAUCHHUILIHMHE
«OCHOBBI TIPOTPaAaMMUPOBAHUSI MUKPOKOHTPOJJIEPOB», TMPH STOM YUHUTHIBAIOTCS PE3YyIbTaThl TEKYIIETO
KOHTpOJISL yCIeBaeMoCcTH B TedeHue cemecTpa. OIIEHKa CTEMEeHH AOCTHKEHHUS OOyYarolIMMHCS
TJIAHUPYEMBIX PE3YJbTATOB OOYUECHHS MO TUCIUTUIMHE TTPOBOJAMUTCS MPENOAaBareyeM, BeAYIIUM 3aHITHS
M0 JUCHHUILJIMHE METO/IOM SKCIIEpTHOM onieHKU. 1o uToram mpoMeKkyTo4HOM arrecTainuu 1Mo JUCHUILINHE
BBICTABJISIETCS OIEHKA KOTIUYHOY, «XOPOIII0», KyAOBIECTBOPUTEIHHOY U «HEYIOBICTBOPUTEIHHOY.

IIkaJja oneHUBaAHUA Onucanmne

BrimonHeHs! Bce BUJIBI ydeOHOW paboThl, MpeayCMOTPEHHbIE YUE€OHBIM TJIAHOM.
CryneHT  JE€MOHCTPHpPYET  COOTBETCTBHE  3HAHMM, YMEHMH, HaBBIKOB
NPUBEACHHBIM B TaOIuIax IoKa3areiel, omnepupyer NpuoOpEeTEHHBIMU
OtnnuHO 3HaHUSIMH, YMEHUSMH, HAaBBIKAMM, MPHUMEHSIET UX B CHUTYyalUsX MOBBIIIECHHON
ciokHOCTU. [Ipy 3TOM MOTyT OBITH JOMYyIIEHBl HE3HAYUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYAHEHUS IIPU AaHAJTUTUYECKHUX ONEpalusax, NEPEHOCE 3HAHUU 1
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYALUH.

BrimonHeHs! Bce BUJIBI y4eOHOW paboThl, MpeayCMOTPEHHbIE YUEeOHBIM TJIAHOM.
CTyneHT JeMOHCTPHUpPYET HEIOJHOe, TMPaBUIbHOE COOTBETCTBUE 3HAHUH,
yYMEHUH, HaBBIKOB NPUBEICHHBIM B TaOIUIIAX MOKa3aTesel, 1100 eciy Mpu 3TOM
ObUTH OMYIIEHbI 2-3 HEeCYIlIeCTBEHHbIE OIMIMOKH.

Xoporro
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BeimonHeHs! Bce BUbl y4eOHOW paboThl, IPEAyCMOTPEHHBIE YUEOHBIM IJIAHOM.
CryneHT JEeMOHCTpUPYET COOTBETCTBUE 3HAHUI, B KOTOPOM OCBEILEHA
OCHOBHasl, HanOoJsee BaXkHasl 4acThb Marepuaia, HO IPHU 3TOM JIOINYyILEHa OIHA
3HAYUTENIbHAS OINOKA WIIM HETOYHOCTD.

VYI0BIETBOPUTEIILHO

He Bbmmonnen onuH wim Oonee BUIOB y4eOHOW paboOThHI, MPEAyCMOTPEHHBIX
yueOHbIM M1aHOM. CTYIEHT IE€MOHCTPHUPYET HEMOJHOE COOTBETCTBHE 3HAHWH,
yYMEHUH, HAaBBIKOB TNPUBEICHHBIM B TaONMIAX I[OKa3aresiel, JOMyCKaITCs
3HAYUTENbHBIC OMNOKH, TIPOSBIISETCS OTCYTCTBHE 3HAHUH, yMEHHI, HABBIKOB 1O
psay ToKas3aresed, CTYACHT HCIBITHIBACT 3HAYUTENbHBIC 3aTPYIHEHHUS INpU
OTIEPUPOBAHUM 3HAHUSAMH U YMEHHUSIMH IIPU HX [IEPEHOCE HA HOBBIE CUTYALIUH.

HeynosnersopurensHo

7. JyieKTpOHHAsi HHGOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa

Kaxp1ii 00ydaromuiicst B TeU€HHE BCETro Meproja o0yueHHs: 00ecreunBaeTcs WHANBUYaTbHBIM
HEOTPaHUUYEHHBIM JOCTYNOM K 3JIEKTPOHHOU HMH(OPMALMOHHO-00pa3oBaTenbHoil cpene Uebokcapckoro
uHCcTUTyTa ((primana) MOCKOBCKOTO TOJIMTEXHHYECKOTO YHHUBEPCUTETa W3 JIFOO0M TOYKH, B KOTOPOH
UMeeTCsl JOCTYNl K HH(POPMALUOHHO-TEIEKOMMYHUKAIMOHHON ceTn «MHTepHeT» (nmamnee — ceTb
«MHTepHeT), KaKk Ha TePpUTOpHUHN (HIINAA, TAaK U BHE €e.

DOnexTpoHHas MHPOPMAIIMOHHO-00pa3oBareIbHasi Cpefa — COBOKYMHOCTh WH(GOPMAIIMOHHBIX U
TEJIEKOMMYHHUKAITUOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINX TEXHOJIOTHUECKUX CPEJICTB, 00ECTICUNBAIOIINX
OCBOCHHE O00ydarouMMHUCS O0O0pa30BaTENbHBIX MPOTpaMM B MOTHOM O00BEME HE3aBUCMMO OT MecTa
HaxO0XJICHHS 00yUYarOIIUXCsl.

DnexTpoHHas HHPOPMALIMOHHO-00pa3oBaTeNbHas cpeia 00eCIeYnBaeT:

a) J0CTyn K Yy4eOHBIM IUIaHaM, paboyuM @porpamMmaMm JUCUMIUIMH (MOAysiel), NpPaKTUK,
AIIEKTPOHHBIM YY€OHBIM M3IAHUSIM U JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, YKa3aHHBIM B pabouux
[porpaMMax JUCLUIUIMH (MOAYJEH ), IPaKTHUK;

0) popmupoBaHHe MEKTPOHHOTO MOPT(HOINO 00YHAIOIIErocs, B TOM YUCIIE COXPaHEHHE ero paboT
1 OLIEHOK 32 3TH paboThI;

B) (ukcanuio xoqa o0pa30BaTelIbHOTO MpOIecca, Pe3ylbTaToOB MPOMEXYTOUHOM arTecTaluu U
pe3yabTaTOB OCBOEHUS MPOrpaMMbl OaKallaBpuara;

I') IpoBeleHHe Y4YeOHbIX 3aHATHH, NPOLEAYp OLEHKH pEe3yJbTaToB OOyYeHHs, pealu3alus
KOTOPBIX MPETYCMOTPEHA C MPUMEHEHUEM JIEKTPOHHOTO OOYYeHUSs, TUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTH;

1) B3aUMOJIEHCTBUE MEXYy YUaCTHUKaMU 00pa30oBaTeIbHOro MpoIiecca, B TOM YUCIIE CHHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aMMOJICHCTBUS OCPENICTBOM ceTu «MHTepHeT».

@YHKIIMOHUPOBAHUE 3JIEKTPOHHONW HMH()OPMALMOHHO-00pa30BaTE€IbHON Cpeibl 00eCcIeunBaeTCst
COOTBETCTBYIOIIMMHU CpPEICTBAMHU MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U KBaiduduKaruei
PpabOTHHUKOB, €€ UCIIOJIb3YIOLINX U MOAAEP)KUBAIOILINX.

@OyHKUIMOHUPOBAHUE 3JIEKTPOHHONW HH(POPMALMOHHO-00pa30BaTENbHON Cpebl COOTBETCTBYET
3akoHOnaTenbCcTBY Poccuiickoit @enepanuu.

OcHoBHbIME cocTaBmsitomumMu DNOC dunuana aBastoTCs:

a) callT wMHCTUTYTa B ceTu VHTEpHeT, pacmoyliokeHHBI 1o azapecy www.polytech21.ru,
https://chebpolytech.ru/ koTopslit obecrieunBaer:

- JOCTyn oOydYaroImuxcsi K y4eOHBIM IUIaHaMm, pabouuM IMporpaMMmaM IUCIHIUINH, MPaKTHK, K
U3JIAHUSAM DJIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM, JIEKTPOHHBIM MH(YOPMAIIMOHHBIM M 00pa30BaTeIbHbIM
pecypcaMm, yKa3aHHBIX B pabouux mporpammax (pasmensl caiita «CBemeHuss 00 00pa3oBaTelbHON
OpraHu3aIm»);

- nH(opMHpoBaHKE O0yJaroIUXcs 000 BceX U3MEHEHHIX yueOHOro mpoiecca (HOBOCTHAs JIEHTa
caiiTa, IeHTa aHOHCOB);

- B3aUMOJICHCTBHME MEXAY YYacTHHKaMH 0O0pa30BaTelbHOTO mporecca (moapasnensl caiTa
«3azatb BOMPOC JUPEKTOPY»);
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0) oduuManbHBIe 3JIEKTPOHHBIE ajpeca MOApa3AeieHUIl U COTPYAHUKOB MHCTUTYTa C SIHIEKC-
noMeHoM (@polytech21.ru (cmMCOK KOHTAaKTHBIX JaHHBIX MojapasfeneHuit duimuana pa3MelieH Ha
opurmansHom caiite unuana B pazgene «KOHTakThl», CHHUCKM KOHTAKTHBIX OQUIIUAIBHBIX
SNIEKTPOHHBIX JAaHHBIX MpernojaBareneil pasmemieHsl B nozapasaenax «Kadenper») obecneunBarot
B3aMMOJICHCTBHE MEXy YYACTHUKaMH 00pa30BaTelbHOrO Mpoliecca;

B) JUYHBIA KabuHeT oOyuwaromerocss (mopTdonuo) (BXoA B JWYHBIA KaOMHET pa3MelIeH Ha
opurmansHom caiite @unmana B pazaene «CTyaeHTy» mnoapasaene «NeKTpoHHas UHGOPMAIMOHHO-
oOpa3oBarenbHasl cpea») BKIIOUAET B ceOs MOPTHOINO CTYACHTA, DIIEKTPOHHBIC BEIOMOCTH, PEHTHHT
CTYJIEHTOB U 00€eCIeurBaeT:

- (puxcamumio xoma 0Opa30BATENBLHOTO MpPOIECCa, PE3YJIbTaTOB MPOMEKYTOYHOW aTTeCTallud U
PE3yIBTaTOB OCBOCHHS 00pa30BaTebHBIX POrpaMM 00yHarOIIUMHUCS,

- (hopMUpOBaHUE SICKTPOHHOTO MOPTHOINO OOYUAIOIMIETOCS, B TOM YHUCIE C COXpPaHCHHE PadoT
00yyYaromierocsi, pereH3uil 1 OLEeHOK Ha 3TH paboThl,

I) DJEKTPOHHbIE OWOIMOTEKH, BKJIIOYAIOIIME JIIEKTPOHHBIC KAaTaJlOTH, IOJHOTEKCTOBBIE
JOKYMEHThl U oOecledyuBarolue JOCTYN K Y4eOHO-METOIMYECKMM MaTepuaiaM, BBIITYCKHBIM
KBaJM(PUKAIMOHHBIM paboTaM | T.J.:

YeOoxkcapckoro nnctutyta (punuana) - « MIPBUC»

1) ONEeKTpOHHO-OMOMmoTeunbie cuctembl (OBC), BKIOYAOIMIME AISKTPOHHBIM Karajior |
MOJTHOTEKCTOBBIE JOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas maardopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) mnardopma nudposoro odpazosanus [lonurexa -https://Ims.mospolytech.ru/

k) cucrtemMa « AHTuIuTaruar» -https://www.antiplagiat.ru/

3) cucrema saekTpoHHOro npokymentoobopora DIRECTUM Standard — obGecneunBaet
JTOKyMEHTO000pOoT Mex 1y Punnanom u YHUBEPCUTETOM;

n) cuctema «1C VYnpaenenune BY3om Onexktponnsiiit n1ekaHar» (MOCKOBCKHI MOTUTEXHUYECKUIN
yHUBEpCUTET) olecrieunBaeT  (UKCAlUI0  XoJa  00pa30oBaTeIbHOTO  IpOLEcca,  Pe3ysIbTaToB
MIPOMEKYTOYHON aTTecTallii U pe3ylbTaToB OCBOEHUSI 00Pa30BaTENbHBIX MPOTrPAMM 00yUYaIOITIMUCS;

k) cucrema «POLYTECH systems» obOecnieunBaer WH(POPMAIMOHHOE, JIOKYMEHTAJIbHOE
aBTOMAaTH3MPOBAHHOE CONPOBOXKACHUE 00pa30BaTEILHOTO MPOIIecca;

a) cucrtema  «AOUTypueHT»  oOecneuMBaeT  JIOKYMEHTaJbHOE  aBTOMATHU3HUPOBAHHOE
COTIPOBOXKIEHUE Pa0OThI MPUEMHOM KOMUCCUU

8. IlepeyeHb OCHOBHOW W JONOJHUTEJNbHOH Y4eOHOH JIMTEPATYpbl, HEOOXOAUMOM [JIsi
OCBOEHMS TUCHHUIIHHBI

OcHoOBHas nuTeparypa:
I. 3emckoB, HO. B. MukpomnporeccopHble ycTpolcTBa aBTOMAaTH3MPOBAHHBIX CHUCTEM YIIPABICHUS
BO3/IyIIHBIM JBMKeHHEM. OCHOBBI aHAJIOTOBOM M IIM(PPOBOM AMEKTPOHUKH : yueOHoe mocobue / FO. B.
3emckoB, U. A. 3ybakun. — Cankrt-IlerepOypr : CIIBI'Y T'A um. A.A. HoBukoBa, 2024. — 156 c. —
ISBN 978-5-907860-01-8. — TekcT : 31eKTpoHHBIN // JIaHb : 371€KTPOHHO-OMONIMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/482717 (mara oOpamenus: 23.05.2025). — Pexum nocrtyma: mmis
aBTOPU3. MOJIb30BATEICH.

2. Konkep, A. b. MuxkpormpoieccopHble ycTpoicTBa aBToMaTHKH : yueOHoe nocooue / A. b. Konkep.
— HoBocubupck : HI'TY, 2022. — 74 c¢. — ISBN 978-5-7782-4644-7. — Tekcrt : anexTpoHHbI // JlaHb :
aNeKTpoHHO-Oubmmoreynass cucremMa. — URL: https://e.lanbook.com/book/306245 (mara oOparienus:

23.05.2025). — Pexxum foctyna: Juis aBTOPU3. MOJIb30BaTEICH.

JlonoJHUTENbHA JUTEPATYpA:
1. CaxueB, A. M. Iludpossie ycTpoiicTBa U MUKpONpOIECCOpPHl : Y4eOHUK Ui By30B / A. M.
CaxneB. — 3-e usn., nepepad. u qon. — Mocksa : UznarensctBo FOpaiit, 2025. — 148 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-18602-4. — TekcT : snexTpoHHbIH / OOpa3oBarenbHas miaardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/562949 (nara obpamenus: 23.05.2025).
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2. OroponuukoB, M. H. MukpomnpoueccopHas Texuuka: BeaeHue B Cortex-M3 : ygeOHoe mocobue
s By3oB / M. H. OropognuxoB. — Mocksa : UznarensctBo HOpaiit, 2024. — 116 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-08420-7. — Texkct : snekrpoHHbIA // OOpa3zoBartenbHas miaargopma
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/538954 (nara obpamenus: 23.05.2025).

3. TexHUYecKHe CpeAcTBa aBTOMATHU3AllMU M YIPABICHHS
penakuueir O. C. KomocoBa. — Mocksa :

: Y4eOHHMK Uil BY30B / TOja OOIIei
WznarensctBo HOpaiiT, 2025. — 331 c¢. — (Bricuee

obpazoBanue). — ISBN 978-5-534-19350-3. — Tekct : snekrpoHHbIid // OOpa3zoBarenbHas miargopma
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/560599 (nara obpamenus: 23.05.2025).

Ilepuonuka
l. N3BecTus Tynbckoro TOCyIapCTBEHHOTO YHUBEPCUTETA.
TexHuueckue HayKu : Hayunpbiii peLeH3upyEeMBbIi JKypHaJ.

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - TekcT : 3MEKTPOHHBIIA.

2. HayuHblii NEpUOIUYECKHI KypHaI
«OHepreTuka»

YHUBEPCUTETA. Cepus

«BectHuk FOxkHO-Ypanbckoro rocyaapCTBEHHOTO
Hayunb1it pEeLEH3UPYEMBIN KypHa.

https://www.powervestniksusu.ru/index.php/PVS. - TekcT : 31eKTpOHHBIH.

. HpO(l)eCCHOHaJIl)HbIe 0a3bl JaHHBIX U I/IH(l)OpMaIII/IOHHO-Cl'lpaBO‘lHl)Ie CHUCTEMBI

[IpodeccuonanbHas 6aza TaHHBIX U
WH()OPMAITMOHHO-CIIPABOYHBIC CHCTEMBI

Nudopmarus o nmpaBe cOOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

Accoumanys MHXEHEPHOTo 00pa30BaHUs
Poccun
https://aeer.ru/

CoBepiieHcTBOBaHHE ~ 00pa3oBaHUS W WH)XECHEPHOM
JEATEIILHOCTH BO BCEX HMX MPOSBICHUSX, OTHOCSIIUXCS K
y4eOHOMY, HAyYHOMY M TEXHOJOTHYECKOMY HaIPaBJICHHSM,
BKJIIOYas TPOLIECCH IPENOAaBaHMs, KOHCYIBTHPOBAHHUS,
UCCIICIOBAHUSA,  pa3pabOTKW  HMHXXCHEPHBIX  pEIICHUH,
BKJIIOYass He(TerazoByro oTpacib, TpaHcdepa TEXHOJOTHH,
OKa3aHWsl IIUPOKOTO CIIEKTpa 00pa30oBaTENbHBIX YCIYT,
obecrieueHus cBsA3el ¢ OOILECTBEHHOCTHIO, MPOU3BOACTBOM,
HAayKOM W HMHTErpalui B  MEXIYHapOJHOE HAy4yHO-
o0pa3oBareabHOE MPOCTPAHCTBO.

CBOOOJIHBIN TOCTYI

«Co103 DHEPreTUKOB» W HWHHOBAIIUU B
SHEpreTHKe
http://i-r.ru/about/

[TpodeccronanbHblil IOpTaj, pa3pabOTaHHBII COBMECTHO C
Cankr-IlerepOyprckumM  MHCTUTYTOM — MHQOPMATUKU U
apromaruzaniu  PAH, mnpeacrasnstomuii  co0oif  rubpua
COLIMANIBHOM ceTh U  MHGOPMAIIMOHHOM  CHUCTEMBI C
CcepBUCAMU BUJICOKOH (hepeH It u NoAPOOHBIX
VMHTEPAKTUBHBIX KapPT SHEPTOCUCTEMBI CTPAHBI

Hayunas snextponHas Oubmuoreka ELIBRARY.RU - st10
KpYNHENWIINI poccuiickuil HHPOPMAaLIMOHHO-aHATUTHYECKUH

nopran B OONAacTHM HayKH, TEXHOJOTMH, MEAMLUHBI H
HayyHas  DJJEKTpOHHas  OubmmoTexa .
Elibra oOpa3oBaHMs, cojuepkaluil pedeparbl U MOJHBIE TEKCTHI
Y Oosiee 26 MIIH Hay4YHBIX CTaTeil W MyOIMKalWi, B TOM YHUCIIe
http://elibrary.ru/ 9
ANEeKTpOHHBIE Bepcuu Oonee 5600 poccuiickux HaydHO-
TEXHUYECKHX XKYpHAJIOB, U3 KOTOpbix Oojnee 4800 >xypHasioB
B OTKPBITOM JIOCTYII€ CBOOOJHBIN JOCTYI
@enepanpubiii  moptan  «Poccuiickoe oOpazoBaHuEe» —
. . HUKaJbHBIA HHTEpHET-pecypc B cdepe oOpa3zoBaHUs U
Oenepanbubii - nopran  «Poccuiickoe y p peeyp bep p

oOpa3zoBaHMe» [ DIEKTPOHHBIA pecypc] —
http://www.edu.ru

HayKH.

ExxenHeBHO myOnMKyeT caMble akTyajbHble HOBOCTH,
AQHOHCBHI  COOBITUH, WHPOPMAIIMOHHBIE MaTepHagbl IS
IIMPOKOrO Kpyra uutareneil. EkeHepenbHO Ha mopraie
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https://checklink.mail.ru/proxy?es=TJCi6g4gJop7gtsvS8Ue8QfGK0PDSSLfUlQjgU2rx6M%3D&egid=6F5xQlft3LKzSTkx2xmQbzc%2BnJ3Qc8dBO0DlkHm0J1I%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Ftidings.tsu.tula.ru%252Ftidings%252Findex.php%253Fid%253Dtechnical%2526lang%253Dru%2526year%253D1%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Ddb35c151df20eb6a&uidl=16928665251269216069&from=diniosii%40mail.ru&to=huseinjon.86%40mail.ru&email=huseinjon.86%40mail.ru
https://checklink.mail.ru/proxy?es=TJCi6g4gJop7gtsvS8Ue8QfGK0PDSSLfUlQjgU2rx6M%3D&egid=6F5xQlft3LKzSTkx2xmQbzc%2BnJ3Qc8dBO0DlkHm0J1I%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fwww.powervestniksusu.ru%252Findex.php%252FPVS%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3D4f5a994df08adf85&uidl=16928665251269216069&from=diniosii%40mail.ru&to=huseinjon.86%40mail.ru&email=huseinjon.86%40mail.ru
http://elibrary.ru/
http://www.edu.ru/

[IpodeccronanpHas 6a3a TaHHBIX U
UH()OPMAIMOHHO-CIIPABOYHBIC CHCTEMBI

Nudopmarus o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

pasMelaloTCs AKCKIIO3MBHBIE Marepuajbl, HHTEPBBIO C
BEAYUIMMH CIELHATUCTAMH — I€JaroraMu, ICHXOJIOramH,
YUEHBIMH, PENOPTAXU U AaHATUTUYECKHE CTaThU.

Yurarenu Moiay4aroT JOCTYN K HOPMAaTHBHO-TIPABOBOM 0ase
chepbl 00pa3oBaHUs, OHM MOTYT II0JIb30BAaTbCsl CAMBIMU
Pa3IMYHBIMU MOJIE3HBIMU CEPBUCAMU — TAKUMHU, KaK OHJIAlH-
TECTUPOBAHUE, ONPOCHI 110 AKTYAJIbHBIM TEMaM U T.JI.

[apaHT (CrIpaBO4HO-IIPaBOBasi CUCTEMA)
https://www.garant.ru/

YHI/IBepCEUIBHaSI CIIpaBO4YHasA IIpaBOBasi CHUCTEMA,
npeainararomas nCYCPIbIBAIOITY IO 68,3}/ HOPMATUBHBIX aKTOB,
KOACKCOB, 3aKOHOB U TI.

@enepanbHas ciayx0a UHTEIUICKTYaIbHOM
cobctBerHoctH (PocrareHT)
rospatent.gov.ru

OcyliuecTBisieT KOHTPOJAb M HaA30p B cdepe MpaBoOBOU
OXpaHbl U HUCIOJIb30BAHUSI PE3yIbTATOB HHTEIUICKTYyaIbHOU
JESTENIbHOCTH TPaKJAHCKOTO, BOEGHHOTO, CIEIHAIBHOTO H
JIBOMHOTO HA3HAYCHHsS, CO3JIaHHBIX 32 CYET OIOMKETHBIX

ACCUTHOBAHUH (eqepaIbHOTO OIOKETa

Haszpanmne | Cokpamén | Opranu3anmoHH Otpacasb OdnumarbHbIii
opranu3an HOe o-paBoBasi (obnacTh .
uM HAa3BaHMe dhopma AesTeJIbHOCTH) cant
O6mepoccuiickas
oOL1ecTBEeHHAs
OpraHu3aIus 3ammra o0mmmx
«Pocculicknit HHTEPECOB U
COI03 JOCTHKEHUS
HUHKXCHEPOBY YCTaBHBIX L€
(manee 00BEIUHUBIIINXCS
Poceniickin UMeHyeMast rpaxaaH, o
. «Coro3») OCYIIECTBIAIOMM | https://WwWw.poCCUNCKUIICOI03UHKE
1 cor03 PCHU
SIBIISIETCS X CBOIO HEPOB.pJ/
WHXEHEPOB
OCHOBAaHHBIM Ha | JICATEIHHOCTH Ha
YJIEHCTBE TEPPUTOPUHN
OOIIECTBECHHBIM | 0OJICE IMOJIOBUHBI
00beIMHEHUEM, CyOBEKTOB
CO3/1aHHBIM B Poccuiickoit
dopme denepanuu
00111eCTBEHHOM
OpraHH3aI’
TBOpueckuii Coro3
00IIECTBEHHBIX
Poccniickn HAy4YHBIX,
1 cOor03 Hay4YHO-
HAyYHBIX U HEIPABUTEILCTBE TEXHHYECKHX,
WHKCHEPHBI HHOE, WHXCHEPHBIX,
X PocCHHUO HE3aBHUCHUMOE SKOHOMHUYECKHUX http://rusea.info
0011IeCTBEH 00IIIECTBEHHOE 00bEeIMHEHUI,
HBIX o0BbeTMHEHNE SIBIISTFOIITAXCS
00beMHEH IOPUINYECKUMHU
15071 JIMIAMHU,
CO3/IaHHBIN Ha
OCHOBE
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https://rospatent.gov.ru/
http://rusea.info/

HazBanmue
OpraHusan
170

Cokpamén
Hoe
Ha3BaHHMeE

Opranu3annoHH
o-ipaBoBasi

¢popma

Otpacab
(o0nacTh
AesiTeJIbHOCTH)

OduumanbHbIi
calT

OOIIIHOCTHU
TBOPYECKUX
npodeccuoHanbH
BIX UHTEPECOB
YYCHBIX,
WHXCHEPOB U
CIIEIIHAIMCTOB
JUTSL peaTi3auu
00X 1eNel 1
3ajad.

Acconmarnu
s MaJIOU
SHEPTEeTUKHU

AMD

HEKOMMepuecKas
OpraHu3aIus

o0benHseT
BBICOKOTEXHOJIOTH
YHBIC KOMITAaHHH,
paborarorniue B
cthepe manoi
pacrpeneneHHOn
DHEPIreTUKHU U
CMEXHBIX
oTpacisix.

https://energo-union.com/ru

10.

ITIporpammuoe

ob0ecreuenue

(IMIeH3HOHHOEe U
HCMOJIb3yeMoe MPH OCYLeCTBJIEHUN 00pa30BaTeJbHOI0 Mpoiecca

CBOOOJHO PpacnpocTpaHsieMoe),

Aynuropus

IIporpammHuoe
o0ecrieueHue

Wudopmarnus o npase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOpA, HOMEP JIMIIEH3UH U T.]I.)

Ne 2110 VYuebHas ayautopus As
IIPOBEACHHUS

BCEX BHJOB,
IIpOrpamMmoin
npo¢eCcCHOHATBHOTO
oOpa3zoBanust/0akanaBpuara/
crienuanurera/

COoCTaB

y4eOHBIX
IIPEyCMOTPEHHBIX
CpemHero

MarucTparypsl,
OCHallleHHas 00OpyJIOBaHUEM H
TEeXHUYECKHUMHU
oOy4eHus,

oTpeJeNaeTcs B
porpaMMax
(Momyneit)

Jlaboparopus

CpecTBaMH

JTVCITATIINH

«IIporpammuoOro
oOecriedyeHnss M COMPOBOXKICHHS
KOMITBIOTEPHBIX CHCTEM)

Kabuner nadopmanoHHbIX
cucreM u TexHonoruit AO «HIIK
«QJIAPA»

3aHATUHA

Windows 7 OLPNLAcdmc

noroBop NeJ[03 ot 30.05.2012) ¢
norcornameHussMu ot 29.04.14 u
01.09.16

(6eccpouHas TUIEH3Ms)

License

Kaspersky Endpoint Security
Ut On3Heca — PacimpeHHbId
Russian Edition. 150-249 Node
2 year Educational Renewal

CyO6nunen3nonssiit qorosop Ne ITTTH-
126/2023 ot 14.12.2023

KOTOPBIX

Microsoft Visual Studio 2019

CBOOOJIHO pacrpocTpaHsieMoe
mporpaMMHOe obecrieueHne (OeccpouHas
JIMIIEH3HUS)

pabounx

KOMIIAC-3D v20 u v21

CyOGnurien3noHHbI# qorosop Ne Hn-22-
00044 ot 21.03.2022
(6eccpouHast IUIIECH3MUs)

PaitNet

CBOOOJIHO pacrpocTpaHsieMoe
porpaMMHOe obecrieueHue (O6eccpodnas
JIUTICH3US)

AIMP

0TEYECTBEHHOE CBOOOIHO
pacmpocTpaHsIeMoe MPOrPaMMHOE
obecnieyeHne (OeccpovHast IUTICH3HS)
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Ne 2200 Yuebnas aynurtopust ais
NPOBEACHUS y4eOHBIX  3aHATHUH
BCEX BHUJOB, TPETYCMOTPEHHBIX
IpOrpaMMOi CpemHero
npo¢eCcCHOHATBLHOTO
obOpasoBanusi/OakanaBpuara/
cnenuamurera/ MarucTparypsl,
OCHAIlleHHasT O00OpyJIOBaHHEM U
TEXHUYECKHUMHU

cpencTBaMu  OOydYeHHs, COCTaB
KOTOPBIX ONpeAeNseTcs B pabounx
nporpammax JVCIUTIINH
(Momyneit)

JlaGoparopusi >IEKTPOIHEPTETUKU
u ANIEKTPOTEXHUKH 000
«Yebokcapckoro
AIIEKTPOMEXaHUIECKOTO 3aBOA»

Windows 7 OLPNLAcdmc

norosop NeJl03 ot 30.05.2012) ¢
JorncorameHussMu ot 29.04.14 u
01.09.16

(OeccpouHast TUIICH3MUs)

Kaspersky Endpoint Security
Jutst Ou3Heca — PaciimpeHHbIN
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy6nuuensnonnsiit jorosop Ne TTITH-
126/2023 ot 14.12.2023

Google Chrome CBobomHOE pacmpocTpaHsIeMoe
mporpaMMHOe obecnieueHne (Oeccpounas
JIUTICH3U )

Zoom CBOOOIHO pacpoCTpaHsAeMOe

nporpammHoe obecnedeHue (6eccpounas
JIMLIEH3HUs)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMep JIHLEeH3UuN-42661846 ot
30.08.2007) ¢ norCoTIaleHASIMHA OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3 M)

Ne 103a ITomemenue ISt
CaMOCTOSTEIIbHOM paboThl
o0yJaroImmxcst

Kaspersky Endpoint
Security ms 6uzHeca —
Pacmmpennsiit Russian
Edition. 150-249 Node 2
year Educational Renewal
License

CyOnuiieH3uoHHBIN J0roBOp Ne
[1I11-126/2023 ot 14.12.2023

MS Windows 10 Pro

noroop Ne 392 469.223.3K/19 ot
17.12.19 (6eccpounast JIMIICH3UA)

AdobeReader

CBOOOITHO pacIpoCTpaHIeMOe
IporpaMMHOe oOecrieyeHue
(6eccpouHas TUIIEH3HS)

I'apanT- cipaBoYHO-
IIpaBoOBas CUCTEMA

Horoop NeC-002-2025 ot
09.01.2025

Yandex Gpayzep

CBOOOIHO pacnpocTpaHsIeMoe
MporpaMMHOE o0ecriedeHne
(GeccpouHas THUIIEH3US)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software

HOMEp NuLEeH3Un-42661846 ot
30.08.2007) ¢ morcornanmeHusIMu
o1 29.04.14 1 01.09.16
(6eccpouHast TUIIEH3HS)

Delivery

Academic(Microsoft

Open License

AIMP OTEYECTBEHHOE CBOOOIHO
pacmpocTpaHseMoe IPOrpaMMHOE
obecrieuenue (OeccpouHast
TUTICH3MS)

Kaspersky Endpoint CyOnunieH3nOHHBIH 10r0BOp No

Security ns 6usHeca —
Pacmmpennsiif Russian
Edition. 150-249 Node 2
year Educational Renewal
License

[TIT1-126/2023 ot 14.12.2023
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11. MarepuaJibHO-TeXHHYECKOe o0ecneyeHne TUCIHUIIITHHbI

[lepedyeHs OCHOBHOTO 000PYIOBaHUS U

Tun 1 HoMep oMeIleHUs
TEXHUYECKHUX CPEJICTB 00yUCHHS

VYuebHasg ayauTopus [UId IPOBEAEHUS  Y4eOHBIX
3aHATUN BCEX BUJOB, IIPEAYCMOTPEHHBIX IIPOIPAMMOM

CpeIHero poheCCHOHATLHOTO

oOpa3oBanus/OakanaBpuara/ cneranureTa/

MarucTparypbl, OcCHalleHHas oOopymoBanueM U | OOopynoBaHHME: KOMIUIGKT — MeOenmu s
TEXHUYECKHUMHU y4eOHOTO IMporecca; J0cKka yueOHasi; CTeHIbI
Cpe/icTBaMH o0y4eHus, cocTaB koTopbiX | TexHHueckue cpencrTsa oOy4eHus:
ompesensieTcss B pa0o4yuxX MporpaMmax TUCIUILUIMH | KOMIBIOTEpHAs TEXHUKA, MYJIBTUMEIUITHOE
(Momyeit) obopynoBanue (IPOEKTOP, IKPaH)

JlaGoparopusi 37EKTPOIHEPTETUKU U IIEKTPOTEXHUKH
000 «HebokcapcKoro ANEKTPOMEXAHUYECKOTO
3aBOAA»

Ne 2206 (1. YebGoxkcapsl, yia. K.Mapkca. 60)

VYyeOHast aynuTopusi JUisl TPOBEACHUA Y4EOHBIX
3aHATUI BCeX BUJIOB, NIPEIYCMOTPEHHBIX MTPOrpaMMOi

CpeIHero npodeccuonansHoro | O00OPyLOBaHNE: KOMILICKT MEOeIn Uls y4eOHOro
oOpa3oBaHus/OakanaBpuara/ crienpanurera/ | TpoLecea, AOCKa yueOHas; CTCHIBL,

aBTOMAaTM3WpOBaHHBIE paboume wMecta Ha 15
oOyuaroluxcsi, aBTOMATH3UPOBaHHOE pabouee
MECTO IIpenojaBarels,

TexHuueckue cpencTBa 00y4eHUs: KOMIBIOTEPHAS

MarucTparypbl, OCHAIlEHHass O00OpyIOBaHHWEM U
TEXHHYCCKMMH  CPEACTBaMH  OOyYeHHs, COCTaB
KOTOpPBIX oOIpenensieTcss B paboyux mporpammax
AUCLMILIHH (MOZYIIEH) TEXHUKA; MYJIbTHMEIUHHOE obopynoBaHue
Jlaboparopusi  «IIporpammuoro  obecrieueHus U (mpoexTop,  SKpar), MapKepHAs  10CKa,

COIIPOBOXKIEHUS KOMIIBIOTEPHBIX CHCTEM» mporpaMMHOe  ofecrnedeHue  o0wWero  u
Kabuner MH(OPMALMOHHBIX CHCTEM U TEXHOJOTHMH | mpodeccHoHaTbHOr0 Ha3HAYCHHS

AO «HIIK «32JIAPA»

Ne 2116 (r. Yebokcapsl, yi. K.Mapkca. 60)

OOGopynoBaHue: KOMIUIEKT —MeOenu s
y4eOHOro Imporecca;

TexHuueckue cpesacTBa o0yudeHus:
KOMIIBIOTCPHAad TEXHHKAa C BO3MOXHOCTBIO
noAkiodeHuss kK  cetn  «MHTepHer» m
o0ecriedyeHneM JOCTylma B  OJIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTeIbHYI0  Cpeny
QPunmnana

ITomentenue I CaMOCTOSITEIILHOU paboThI
00yYaroImxcst
Ne 103a (1. YeGoxkcapsl, ya. K.Mapkca. 54)

12. MeTOZII/I‘IeCKI/Ie YKazaHnusd 1Jist oﬁyqalomerocsl 10 OCBOCHHUIO JUMCIIUITIIMHBI

Memoouueckue ykazanus 0nsa 3AHAMUN JIEKUWHOHHO20 MUNA

B  xome  neknWoOHHBIX  3aHATUH  oOywaromemycs  HEoOXOIMMO  BECTH
KOHCTICKTUPOBAaHHE yd4eOHOTO Marepuayia, oOpamare BHUMaHHE Ha KaTErOpHH,
(bOpPMYIIUPOBKH, PACKPHIBAIOIINE COMEPKAHUE TEX WU WHBIX SBICHUM W TIPOIECCOB,
Hay4HBIE BBIBOJbI U MTPAKTUYECKUE PEKOMEH ALY,

Heobxonumo 3amaBarh mpernoaBaTesito yTOYHSIOIIME BOMPOCHI C LEJIbI0 YSICHEHUS
TEOPETUYECKUX  TOJOKEHUM, paspelieHus CropHeix cutyanuil. llenecooOpaszHo
nopabdaTbIBaTh CBOM KOHCIIEKT JICKIMU, JieJlasi B HEM COOTBETCTBYIOIIHUE 3allMCH U3
OCHOBHOM M [JOIIOJHUTEJIBHOM JIUTEPATYphbl, PEKOMEHIOBAaHHOW IIPENOAABATEIIEM W
MPENyCMOTPEHHON yueOHOUM MporpaMMOM AUCLUILIUHBI.

Memoouueckue ykazanus 011 3aHAMUL CEMUHAPCKO20 (NpaKmuuecko20) muna.
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[IpakTyeckue 3aHATUS TO3BOJISIIOT pa3BUBaTh Yy OOYYaloIIErocsi TBOPYECKOE
TEOPETHYECKOE  MBIIUICHHE, YMEHHE  CAMOCTOSTENbHO  M3ydaTb  JIUTEPATYPY,
aHAJIM3UPOBATh MPAKTUKY; y4aT Ye€TKO (POPMyIHUpOBATh MBICIh, BECTH AUCKYCCHIO, TO €CTh
MUMEIOT UCKJIIOUYUTENBHO BaXKHOE 3HAUYEHUE B PA3BUTHH CAMOCTOSTEIILHOTO MBIIIUICHUSI.

[TonroroBka K MpakTUYECKOMY 3aHSATHIO BKJIIOYAeT JaBa 3Tama. Ha mepBoM 3tare
00yyYaronuiics TIaHUPYET CBOIO CAMOCTOATENbHYIO padoTy, KOTOpasi BKIIOYAET: YSICHECHHUE
3a/laHUsI Ha CaMOCTOATENIbHYI0 paboTy; Moa00p OCHOBHOM U JOMOJIHUTEIHLHOU
JUTEPATypPbl; COCTABIICHUE TIaHAa padOThl, B KOTOPOM OIPENEISIOTCS OCHOBHBIE MYHKTHI
npencrosmed noAarotroBku. CocTaBieHHe IUJIaHA JUCHUIUIMHUPYET U TOBBIIIAET
OpraHU30BaHHOCTH B pabdoTe.

Bropoii sTanm BKIIIOYAET HEMOCPEACTBEHHYIO IOATOTOBKY K 3aHSATHIO, KOTOpas
HAUMHAETCS C U3YYECHHS OCHOBHOM W JIOMOJHUTEIbHOW nuTeparypbl. Ocoboe BHUMaHUE
IpU 3TOM HEOOXOAUMO OOpaTUTh HAa COJEP)KaHWE OCHOBHBIX IIOJIOKEHUN M BBIBOJOB,
OObsICHEHHE  sIBNIEHMH ©  (PAaKTOB,  ysACHEHHE  TMPAKTUYECKOTO  TPHUIIOKCHHS
paccMaTpHUBaeMbIX TEOPETUYECKUX BOIPOCOB. Jlanee ciemyeT MOATOTOBUTH TE3UCHI IS
BBICTYIUICHUN TIO BCEM Y4€OHBIM BOIPOCAM, BEIHOCHMBIM Ha MPAKTHUECKOE 3aHSATHE WMITU
0 TeMe, BBIHECEHHON Ha JUCKYCCHUIO (KPYIVIBIH CTOJN), MPOAYyMaTh MPHUMEPHI C IIENIBIO
oOecreyeHus: TECHOM CBSI3M U3Yy4YaeMOil TEMbI C PealbHOW KU3HBIO.

[oToBCch K [OKJaay WM BBICTYIUICHHIO B paMKax HWHTEPAKTHUBHOW (OPMBI
(muckyccusl, KpyIiblid CTON), NP HEOOXOIUMOCTU CIEAYET OOpaTUThCA 3a MOMOULIBIO K
IIPETIO/IaBaTENIo.

MemoouuecKkue yKa3aHua K camocmoamensvHoii padome.

CamocrosiTenbHast paboTra 0OOy4aromerocst SIBISI€TCS OCHOBHBIM  CPEIACTBOM
OBJIaJICHNs y4YE€OHBIM MaTepuajoM BO BpEMs, CBOOOTHOE OT OO0S3aTeIbHBIX Y4eOHBIX
3ansaTHil. CamocTosTebHas paboTa 00yJaronierocs Hajl yCBOEHHEM yueOHOTo MaTepualia
Mo y4eOHOM MUCIIUIUIMHE MOYKET BBITIOJNHATHCS B OMONMOTEKE yHUBEPCUTETA, YUCOHBIX
KaOMHeTaX, KOMITBIOTEPHBIX KJlaccaxX, a Takke B JoMalmHuxX ychnoBusx. CopepxaHue H
KOJIMYECTBO  CAMOCTOSITENBHOM  pabOThl  OOydHaromierocss omnpenensieTcss y4eOHou
IPOrpaMMOil AUCHIUTIINHBI, METOAMYECKIMH MaTepHallaMi, TPAKTHUECKUMH 3aJaHUSIMH U
yYKa3aHUsIMU IpenogaBaTelis.

Camocmoamenvnasn paboma 6 ayoumopHoe pems MOIHcen 6KIAI0YaAmp:

1) KOHCHEKTUpOBaHME (COCTABIECHUE TE3UCOB) JICKIUH;

2) BBIMOJHEHNE KOHTPOIBHBIX PaboT;

3) peuieHue 3anay;

4) paboTy co CIpaBOYHOM U METOIUYECKOM JINTEPATYPOIA;

5) paboTy ¢ HOpMAaTUBHBIMU MPABOBBIMU aKTAMU;

6) BBICTYIUICHUS C TOKJIa/laMi, COOOIIEHUSIMU Ha CEMUHAPCKUX 3aHATUSAX;

7) 3amMTy BBHITOJHEHHBIX padoT;

8) ydacTue B ONEpaTUBHOM (TEKYILEM) OMPOCE MO OTACIbHBIM TeMaM H3y4aeMou
JTUCIUTLTAHBL;

9) yuactue B coOeceloOBaHUSX, JACJIOBBIX (POJIEBBIX) UIPaX, TUCKYCCUIX, KPYIIIbIX
CTOJaX, KOH(PEPEeHIHX;

10) yuactue B TECTUPOBAHUU U JIp.

Camocmoamenvnas paboma 60 HeayOUmMopHoe 6pems MOMHCEM COCMOANb U3:

1) moBTOpEeHMS JEKIIMOHHOTO MaTepuala;
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2) TMOATOTOBKH K MPAKTUUYECKUM 3aHATHUSIM;

3) u3ydeHHs y4eOHOW U HAyYHOU JIMTEPATYPHI;

4) u3ydeHUsT HOPMATHUBHBIX IMPABOBBIX AaKTOB (B T.4. B DJJEKTPOHHBIX 0azax
JAHHBIX );

5) peuieHus 3a7a4, U UHBIX NPAKTUYECKUX 3aJlaHUI

6) MOATOTOBKHU K TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTHUYECKUM 3aHSTHSIM YCTHBIX TOKJIAJ0B (COOOIIEHUT);

8) moAroToBKHU pedeparoB IO 3aJaHUIO MIPEIOIaBaATEIs;

9) BBINMOIHEHHUS KYPCOBBIX PabOT, IPEAYCMOTPEHHBIX YUCOHBIM IIJIAHOM;

10) BeIiesIeHHsT HanboJiee CIOKHBIX U MPOOJIEMHBIX BOIIPOCOB IO M3y4aeMOil Teme,
MOJIYYCHHUE PA3bSICHCHUN M PEKOMEHJIAIMK 10 JaHHBIM BONPOCAM C MPEnojaBaTesiMU Ha
KOHCYJIBTAITUSX.

11) mpoBeneHruss CaMOKOHTPOJISI ITyTeM OTBETOB Ha BOIPOCHI TEKYIIETO KOHTPOJIS
3HAHUMW, PEIICHUS] MPEACTABICHHBIX B JIaHHOW MpoTrpaMMme 3ajiady, TeCTOB, HAMHUCAHUs
pedepaToB M0 OTACIBLHBIM BOIIPOCAM HM3y4a€MOM TEMBI.

Tekymuii KOHTPOJb OCYIIECTBISAECTCA B (OpPME YCTHBIX, TECTOBBIX OIIPOCOB,
JTIOKJIAJIOB.

B caydae mpomyckoB 3aHSATHM, HaJIWYWs WHIAWBUIYyaJbHOTO Tpaduka OOydeHHS U
JUIS 3aKpeIUICHUS IPAKTUYECKUX HAaBBIKOB CTYIAEHTAM MOTYT OBITh BBIJIaHBI THUIIOBBIE
WHJIUBUAYaJIbHbIC 3aJaHusl, KOTOPbIE€ JOJDKHBI OBITh CIaHbl B  yCTAHOBJICHHBIN
MPETOJaBaTeNIeM CPOK.

13. OcoOenHocTH peanM3anMy JMCUMIVIMHBI I HHBAJIMAOB W JHI C
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyueHue Mo JaHHOW JUCUUIUIMHE  MHBAIWJAOB W JMI[ C OTPAaHUYECHHBIMU
BO3MOXXHOCTAMH 3710poBbsi (nmanee OB3) ocymecTBisieTcs mpemnojaBaTesieM € Y4eTOM
0COOEHHOCTEH TMCUXO(U3UYECKOTO Ppa3BUTHUS, HWHIAMBUIYAJIBbHBIX BO3MOXXHOCTEH U
COCTOSIHUSA 3/I0POBbs TAKUX O0YYaAIOIIUXCS.

JI71sl CTYIEHTOB C HapyIIEHUsIMU OMOPHO-JBUraTenbHor PpyHkunu u ¢ OB3 no cinyxy
MpeLyCMaTPUBAETCS COIPOBOXKIECHUE JEKIUN u MPAKTUYECKUX 3aHATHI
MYJBbTUMEIUMHBIMU CPENCTBAMHU, PA3JaTOUHBIM MaTEPUATIOM.

[ns crynentoB ¢ OB3 mo 3peHuto npenycMarpuBacTCsl MPUMEHEHNE TEXHUYECKUX
CPEIICTB YCWJIEHHMS OCTAaTOYHOTO 3pEHMs, a TaKXKe MPEeAyCMOTpPeHa BO3MOXHOCTh
pa3palboTKu ayauoMarepHuaios.

[To panHOM gucHUIUIMHE OOy4Ye€HHE WHBAJIUAOB U JIMI[ C OrPaHUYECHHBIMU
BO3MOXXHOCTSMHM  3/I0POBbSI MOXET OCYIIECTBISTbCS Kak B ayJUTOpUH, TaK U C
VCITOJIb30BAHUEM AIIEKTPOHHOM UH(POPMAIIMOHHO-00pa30BaTEIbHOMN Cpelpl,
00pa30BaTeIbHOTO MOPTAJa U 3JIEKTPOHHOM MOYTHI.
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JIUCT AOIIOJHEHUU Y USMEHEHUN
pabodeit mporpaMMbl UCIUTUTHHBI

Paboyas mporpamma IUCIUIUIMHBI paCCMOTPEHA, 00CYX/IeHa M 0100peHa Il UCTIOTHEHHUS
B 202 -202  yuyeOHOM Tromy Ha 3aceqaHuu Kadeapbl, OPOTOKOI No 0T ««
202 L.

Baecensnl JOITIOJIHCHUA M1 U3MCHCHU A

Pabouas nporpamMmma JUCHUIUIMHBI PACCMOTPEHA, 00CYKI€Ha U 0100p€eHa JJIsl UCTIOTHEHUS
B 202 -202  yyeObHOM roay Ha 3acelaHuu Kadeapbl, OPOTOKOJI No OT  ««
202 L.

Brecensr JOITIOJHCHUS U U3MCHCHUA

Pabouas nmporpamma JUCIUIUIMHBI pACCMOTPEHa, 00CYXIeHa U 0I00peHa JjIsl UCTIOTHEHUS
B 202 -202  yueOHOM romy Ha 3aceqaHuu Kadeapbl, OpPOoTOKod No OT  ««
202 L.

Brecensr JOITIOJIHCHUS U U3MCHCHUA

Pabouas nmporpamma JUCIUIUIMHBI pACCMOTPEHa, 00CYKIeHa U 0I00peHa JJIsl UCTIOTHEHUS
B 202 -202  yueOHOM romy Ha 3aceqaHuu Kadeapbl, OPOTOKom No 0T«
202 L.

Bnecensbl JOITIOJHCHUA U U3MCHCHUA
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