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Pabouast mporpamma AUCHMILUIUHBI pa3paboTaHa B COOTBETCTBHH C:

- ®denepallbHBIM TOCYIApPCTBEHHBIM O00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
oOpazoBaHus - OakajgaBpuar Mo HampasieHuto noarotroBku  13.03.02 —
DJIEKTPOIHEPreTHKA U AIEKTPOTEXHUKA, YTBEPKICHHBIN MTPUKa30M MUHUCTEPCTBA HAYKU
u BeIciero oopaszoBanms Poccuiickoit @enepanuu Ne 144 ot 28 despans 2018 1. (pen.
08.02.2021 r.) 3apeructpupoBannbii B Muntocte 22 mapta 2018 rona, per. Homep 50467
(manee — ®I'OC BO).

- VYueOHbIM 1UIaHOM (OYHOM, 3a04HOM (opM o0OydeHHsI) MO HaIpaBICHUIO
noaroroBku 13.03.02 «DnekTposHepreTuka W 3JEKTpoTexHuKa». Pabodas mporpamm
JTUCIUIUIMHBL BKJIIOYaeT B ceOsl OICHOYHBbIE MaTepualbl i MPOBEICHUS TEKYIIETo
KOHTPOJISI yCIEBAEMOCTH M MPOMEKYTOYHOW aTTecTanuu no aucuurinHe (1.6 doHp
OLICHOYHBIX  CPEACTB  JUJIi  MPOBEACHUS  TEKYILIEro  KOHTPOJS  YCIIEBA€MOCTH,
IPOMEXYTOYHON aTTECTAI[MU IO UTOT'aM OCBOCHHUSI IUCIIUILIINHBI)

ABtop Tory3oB Cepreil AJekcaHIpPOBUY, CTApIIMK MpEnoaaBareib Kadeapbl

I/IHd)ODMaI_II/IOHHBIX TEXHOJIOTUM U CUCTEM YIIPABICHUS

(vkazame DHO, yuenyto cmenenn, yueHoe 36aHue Ui OOIHCHOCMNb)

[Iporpamma onoOpeHa Ha 3acegaHuu Kadeapbl MHPOPMAIIMOHHBIX TEXHOJOTUM U
cucteM yrpasienus (mpotokoi Ne 9 ot 22.05.2026r).



1. IlepeyeHbp MJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHUS MO0 JAUCIHHUILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYeMbIMH PpPe3yJbTATAMH OCBOECHHUSI 00pa3oBaTeILHOM
nporpammsl (Llesim ocBoeHUs TUCHMILIIMHBI)

1.1. IHenamu ocBoeHMsi JuCUUIUIMHBL LlenssMu  OCBOEHMS  JUCHUTLIMHBI
«MUKpOIpOIIECCOPHBIE CUCTEMBI B SHEPTETUKE» SIBIISIFOTCS:

- M3YYEHHUE METOJOJIOTUU TPOCKTUPOBAHUSI MPOrPAMMHOIO 00eCIeYeHus
MUKPOKOHTPOJUIEPHBIX YCTPOUCTB.

- pUOOpETeHNE MPAKTUUECKUX HABBIKOB IO MPOEKTUPOBAHUIO MPOTPaAMMHOIO
obecrnieueHus

3amayamMu OCBOCHHS TUCHUIUIUHBI « MUKPOIIPOIIECCOPHBIE CUCTEMbBI B SHEPTETUKE)
SBIIAIOTCS: 3HAKOMCTBO C OOIIEH CTPYKTypOH M apXUTEKTYpOM IIMPOKO H3BECTHBIX
MUKPOKOHTPOJLIEPOB

1.2. O6nactu npodeccuoHanbHON NEeATEIIbHOCTH n(uim) cepsl
npodeCCHOHANBHOU ACATEIHPHOCTH, B KOTOPBIX BBIITYCKHUKH, OCBOMBIIHE IPOTPaAMMY,
MOTYT OCYILLIECTBIISATh MPOPECCUOHANTBHYIO IESITEIIBHOCTD:

- 16 Cmpoumenbcmeo u HCUNUUWHO-KOMMYHATbHOE XO3AUCMBO,

- 20 Dnexmposnepeemuxa.

1.3. K ocCHOBHBIM 3amadyaM W3y4Y€HUsS OUCUUILUIMHBI OTHOCUTCS MOJATOTOBKA
oOy4Jaromuxcsi K  BBIIOJHEHUIO  TPYAOBBIX  (YHKIMHA B  COOTBETCTBUU  C
podheCCHOHAIBPHBIMHU CTaHAPTAMU:

Kona, HamMeHOBaHNE T

HaumenoBanue YPOBeHb KBAJIM(PUKALUH Konx m HanmMeHoOBaHue TPYI0BBIX
npogeccnoHaNbHBIX OT®, na xoropbie (yHkumii, Ha KoTopbIE
crangapros (IIC) OpPHEHTHPOBaHA OpPHEHTHPOBAHA M CUMILIMHA
AUCHHUILVINHA
C/01.6

OpraHu3annoHHO-TEXHUYECKOE,
TEXHOJIOTHUECKOE U PECypCHOE
oOecrieueHre padoT Mo IKCILTyaTaluu

16.019 TpaHc(hOpMaTOPHBIX MOJCTAHIUHN U
«TexHnueckoe o0CIyKUBaHUE U C pacrpeaeIuTeIbHbIX TYHKTOB
PEMOHT IEKTPOTEXHUUECKHUX PykoB0/CTBO CTPYKTYpHBIM
YCTPONCTB, 000py10BaHUS U MIO/Ipa3IEJIEHUEM 110
YCTaHOBOK», YTBEPKIACHHBIN TEXHUYECKOMY C/02.6
IIPUKa30M MHHHCTCpCTBa Tpyda v | OOCIYXHBaHUIO U PEMOHTY Mnasnposanue " KOHTPOTH
conuanbHou 3ammTel PO ot 25 TpaHCHOPMATOPHBIX
anpens 2023 . N 3291 MOJICTAHLINH U ACATCIBHOCTH IO SKCILTyaTain
(3apeructpupoBaHo B MuHIocTe pacnpenenuTeNbHbIX TpaHC(OPMATOPHBIX IOJACTAHLHH U
P® 25 maa 2023 . IIyHKTOB, 6 pacpenenuTeabHbIX MTyHKTOB
peructpanroHHbliil N 73448)
C/03.6
Koopnunanus JeSITEIbBHOCTH
IIEpPCOHANA, OCYLIECTBIISIOIIETO

TEXHHUYCCKOC O6CJ'Iy>KI/IBaHI/IC )51




HaunmeHoBanue
npogeccuoHAIbHBIX
cranaapros (I1C)

Kon, HammeHoBaHuE U
YPOBeHb KBaJIU(PUKAIUT
OT®, na xoropbie
OPHEHTHPOBaHA
AMCUUIJIMHA

Ko 1 HauMeHOBaHHe TPYAOBBIX
(yHkuuii, Ha KoTOpHIE
OPHEHTHPOBAaHA M CUMILIMHA

PEMOHT TpaHCcPOPMATOPHBIX
MOJICTAHIIMM U pacHpeleaIuTeIbHBIX

IIYHKTOB

D

VYnpasnenue
NeSITeIbHOCTBIO I10
KOHTPOJIIO PEXUMOB U 110
OIIEPaTUBHOMY
YIPaBIEHUIO PEKUMaMU
MYHULUIATBHBIX
ANEKTPUYECKUX ceTel, 6

D/01.6

Opranu3anus 1 BEIIOJIHEHUE paboT
10 KOHTPOJIIO PEKUMOB
MYHULHUIAIBHBIX JJIEKTPUYECKUX
CeTel U OIEPAaTUBHOMY YIIPABICHUIO
UMH

D/02.6
Opranu3zaius ¥ KOHTPOJIb paboThI
OIEepaTUBHBIX PAOOTHUKOB

D/03.6

CrenpanbHas IOATOTOBKA
PpabOTHUKOB, 3aHUMAIOIITUXCS
KOHTPOJIEM PEXUMOB U OTIEPATUBHBIM
YIpaBICHUEM PEKHUMAMU
MYHHIIMITATBHBIX JIEKTPUUECKUX
ceTen

20.041

«PaboTHHK 1O OnepaTuBHO-
TEXHOJIOTHYECKOMY YIIPABICHHIO B
ANMEKTPUUYECKUX CETAX,
YTBEP>KICHHBII TPHKA30M
MunucTepcTBa Tpyna u
couuanbHON 3amuThl PO ot 14
Mas 2019 1. Ne327n
(3aperucTpupoBaH
MUHHUCTEPCTBOM FOCTULIUU
Poccuiickoit @enepanuu 16 urosns
2019r., peructpailnOHHBIN
Ne55292)

E

Opranu3zanus 1e1TeIbHOCTH
IO OTEepaTHUBHO-
TEXHOJIOTUYECKOMY
YIPaBJICHUIO B paMKax
CMEHEIL, 6

E/01.6

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

E/02.6
Opranuzanus 1esTebHOCTH
CMEHHOT0 IIepcoHasa

1.4. KommereHiun oOydaromnierocs,

U CIMILINHBI

dbopmupyemble B pe3yibTare OCBOCHHS




HaunmenoBanune
KaTeropum

(rpynmnbi)
KOMIIETCH I

Kon n
HAaNMEHOBAHHE
KOMIIeTeHIIH I

Koa u HauMeHoBaHMe
HHIAUKATOPA J0CTHKCHUSA
KOMIICTCHIINH

[lepeyenb niIaHMpyeMbIX
pe3yJbTaToB 00y4eHUsI

Nudopmanmonnas
KyJbTYypa

OIIK-2 CrocobeH
pa3pabarsiBaTh
AIITOPUTMBI U
KOMITBIOTEpPHBIE
IIPOrPaMMBI,
MIPUTOHBIE AJIs
MIPAKTHIECKOTO
MIPUMEHEHHUS

OIIK-2.1.
METOJIbI
MOJIEJIMPOBAHUS,
MaTeMaTUYeCKUM  ammapar
JUISL peuieHus
KOHCTPYKTOPCKHUX u
TEXHOJIOTMYECKUX 3a7a4

Hcnonb3yer
aHaJn3a u
bu3uKo-

HA YPOBHe 3HAHUU:

3HATh MPUHIUIIBI
MIPOCKTUPOBAHUS
AIIEKTPOHHBIX YCTPONCTB HA
OCHOBE
MUKPOKOHTPOJUIEPHBIX IJ1AT,

HA YPOBHE YMEHUIL.

YMETh UCIIOJIb30BaTh
COBPEMEHHBIE MTPUHIIMITBI
MIPOCKTUPOBAHUS
AIIEKTPOHHBIX YCTPONCTB HA
OCHOBE
MUKPOKOHTPOJUIEPHBIX IJ1aT

HA YpOBHE HABLIKOE.
BJIAACTh HABBIKAMHU
HCIIOJIB30BaHUS
MHKpOKOHTpOJIJIepHI)IX miar
VIS PEIEHHUs TIPOCTHIX
3aj7a4 B 00/1acTH
DIICKTPOHHUKH

OIIK-2.2. Pa3pabatbiBaeT u
pEaIn30BbIBACT AJITOPUTMBI
peteHus 3ama4y C
UCIIOJIb30BaHUEM
MIPOrPaMMHBIX CPECTB

HA YpO8He 3HANHUUL:

3HaTh MPUHLIUIIBI
MIPOrpPaMMHUPOBAHHUS
AJIEKTPOHHBIX YCTPONCTB HA
OCHOBE
MUKPOKOHTPOJUIEPHBIX ILIAT.

HA YPOBHE YMEHUIL:

YMETh UCIIOJIb30BaTh
COBPEMEHHBIE ITPUHIIUATIBI
IIPOrpaMMHUPOBaHUS
IEKTPOHHBIX YCTPOUCTB Ha
OCHOBE
MHUKPOKOHTPOJUIEPHBIX I1aT

HA YPOBHEe HABBIKOG:
BJIAACTh HABBIKAMHU
HCIIOIB30BaHM
MI/IKpOKOHTpOJ'IJ'IepHBIX iar
JUTSL PEIIeHUs CIIOKHBIX
3a7a4 B 00acTh
AIIEKTPOHHUKHU

OIIK-2.3. IIpumenser
UMEIOILUECS CPENICTBA
MH(OPMAITMOHHBIX
TEXHOJIOTHH JUIsl TOMCKa,

HA YpOBHEe 3HAHULL:

3HaTh MPUHLIUIIBI
pa3pabOTKH AIIEKTPOHHBIX
YCTPOMCTB HAa OCHOBE




HaunmenoBanune
KaTeropum

(rpynmnbi)
KOMIIETCH I

Kon n
HAaNMEHOBAHHE
KOMIIeTeHIIH I

Koa u HauMeHoBaHMe
HHIAUKATOPA J0CTHKCHUSA
KOMIICTCHIINH

[lepeyenb niIaHMpyeMbIX
pe3yJbTaToB 00y4eHUsI

XpaHeHus, 00paboTKH U
aHanu3a nHQopMauu

MUKPOKOHTPOJUIEPHBIX ILIAT.

HA YPOGHE YMEHUIL:

YMETb UCIIOJIb30BaTh
COBPCMCHHBIC NPUHIHUIIBI
pa3pabOTKU 3JEKTPOHHBIX
YCTPOUCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHBIX ILIAT

HA YpOosHe HABbIKOG:
BJIAACTh HABBIKAMHU
HCIIOJIb30BaHHUS
MHKpOKOHTpOJIJIepHI)IX iar
JUISL PEIICHUS TPOCTHIX U
CJIOKHBIX 3a7a4 B 00J1acTH
AIIEKTPOHHUKHU

VYrpasnenue
JEATEIIbHOCTHIO IO
TEXHUYECKOMY
00CITy’)KUBaHUIO U
PEMOHTY
00opynoBaHus
HOJCTaHIIUI

[TIK-6 CriocoOHOCTH
OIICHUBATH
TEXHHYECKOE
COCTOSIHUE U
OCTaTOYHBIN pecypc
o0opynoBaHus

IIK-6.1 OnenuBaet
TEXHHYECKOE COCTOSIHUE
00opyaoBaHUS C
HCIIOJIb30BAaHUEM CPEICTBAMU
¥ METO/IaMU KOMITBIOTEPHOU
JIMarHOCTUKH

HA YpO8He 3HANHUUL:

OcHoBBI KOMITbIOTEPHOMN
IMAarHOCTHUKU 00OPYIOBaHUS
(BUOpOAMArHOCTHKA,
TepMorpadus,
VABTPa3BYKOBOH  KOHTPOJIb,
aHaJIM3 Macen);

METObI 00paboTKn U
UHTEPIpETAINN
JMArHOCTHUYECKHUX JaHHBIX;
HOPMAaTWBBl W  KPUTEPHH
OLIEHKHU TEXHUYECKOTO
COCTOSIHUSI 000PY/IOBAHUS;
TIPUHIIUITBI paboThI
nuaranoctryeckoro 110;

HA YPOBHE YMEHUIL:
nonouparb METOIEI
JMArHOCTUKHU B
3aBUCMMOCTH  OT  THIIA
000pyHOBaHUS;

HACTPaWBaTh W TPHUMCHSTH
JMarHOCTUYECKHUE PUOOPHI;
(bopMyTUpOBaTh BBIBOIBI O
COCTOSSHUM  00OpYIOBaHUS
Ha OCHOBE JIMarHOCTHYECKHUX
JaHHBIX;

HA YPO8HEe HABbIKOG:
WHTEPIpETAIHS
JMAarHOCTUIECKHUX
porpaMM;
COCTAaBJICHUE PEKOMEHIAINI
10 PEMOHTY WJIHM 3aMeHe

OT4YCTOB




HaunmenoBanune

Kon n Kon u HanmeHnoBanue
KAaTeropuu IlepeueHb MJIAHUPYEMBIX
HAaNMEeHOBaHHE HHIUKATOPA T10CTUKEHUS
(rpynmnbi) . pe3yJbTaToB 00y4eHUsI
. KOMIIEeTEeHII N KOMIIeTeHIIMH
KOMIIETeH M i

y37I0B 000PY/IOBaHMUSI.

HA YpOBHE 3HAHUI:

IIPUHLAIIBI paboThI
ANIEKTPOOOOPYIOBAHNUS;
TpeboBanus I1YD;

CTaHAapThl 6630HaCHOCTI/I;

M3MepeHue napamMeTpoB
(HanpspKeHHe, TOK,
COIIPOTHUBIICHUE  H3OJISLIUY,
KO3 (UIIMEHT MOITHOCTH);
[1K-6.2 OnenuBaer HA YPOBHE YMEHULL:
XapaKTePUCTUKHU, IIPUHIIUTIBI | AHATU3 XapaKTEPHCTUK
HOCTPOCHUS U BNIEKTPOOOOPYIOBaHHS,
(YHKIIMOHUPOBAHHUS WHTEPIIPETAIHS CXCM;
HKCILTYyaTHPYEMOTO Ha ypOBHe HABLIKOB:
AIEKTPOOOOPYIOBAHUS MPOBEICHUE TEXHUYECKOTO
o0CITyKUBaHUS
AIIEKTPOOOOPYIOBAHUS;

BBISIBJIEHUE HEUCIIPABHOCTEU
M0 KOCBEHHBIM IPHU3HAKAM
(meperpes, 1ym, BUOpaius);

COCTaBJICHHE  OTYETOB O
TEXHHUYECKOM COCTOSIHHHU C
PEKOMEHJalusIMU o
PEMOHTY/3aMEHe.

2. Mecto nucuuninnbl B cTpykrype OITIOIT

Hucuunnuna b1.JI[((M)B./IB.4.2 «MukponpoueccopHble CHUCTEMbI B 3HEPIETHKE)
peanuszyeTrcsi B paMkax oOsi3arenbHOM dYacTu broka 1 «JlUCHUIIIUHBL  (MOIYJIsS)»
porpamMmsl OakajiaBpuara.

HucuumrHa mnpenojaercss oOydarouuMcesi o oyHoil dopme oOydeHuss — B 5-M
ceMecTpe, 1o 3aouHoi popme — B 10-m cemectpe.

Jucturuimaa « MUKpOIPOIIECCOPHBIE CUCTEMBI B SHEPIeTUKE» SIBISIETCS] (DUHATILHBIM
stanioM dopmupoBanus komrereHiuit OITK-2 u [1K-6 B npornecce ocBoenus OITOII.

JucuunnmHa «MHKpPOIIPOLIECCOPHBIE CHCTEMBI B 3HEPIETHUKE» OCHOBBIBAETCS Ha
3HAHUSX, YMEHHSIX W HaBBIKaX, NPUOOPETCHHBIX TP U3YYCHUU JIUCIUTLIINH:
KOMITbIOTEpHasi Tpaduka TpUd OPOEKTUPOBAHUHU, KOMIIBIOTEPHOE MOAEIMPOBAHUE
IIPOLIECCOB JIEKTPOIHEPTETUKHU.

dopmoii TPOMEXKYTOUHOM aTTeCTallMM 3HaHUM OO0y4aeMbIX 1O O4YHOW (opme
oOyuyeHHs SBISETCA 2K3aMEH B 5-M ceMecTpe, Mo 3a04HOM Qopme sk3ameH B 10-m
ceMecTpe.




3. O0beM TUCHHUIIINHBI
ouyHast (hopma OOydICHHS:

Bua yueOHo# padoThbl 10 QM CHUIINHE Bcero B 3.e. m yacax Cemectp 5
B yacax

Obmast TPyROEMKOCTL AMCIHILIAHDE 5 3.e. -180 ak.uac 180 ak.uac
Konmaxkmmnas paboma - Ayoumopnuwie 3anamus 49 49
Jlexyuu 16 16
Jlabopamopuvie 3auamus 32 32
Cemunapyl, npakmuyeckue 3aHamus - -
Koncynomayus 1 1
Camocmoamenvnas paboma 95 95

KypcoBasi pabora (KypcoBoii IpoeKT)

Buja npome:xyToUHOM aTTecTanun

DK3aMeH-36 yacoB

DK3aMeH-36 4acoB

3ao4Has opMa 00yUCHHUS:

Buj y4yeOHo#i paboThI 10 JUCHUILJIMHE

Bcero B 3.e. 1 yacax

Cemectp 10
B yacax

O0uas Tpy10éMKOCTb M CHUTITTHHBI

5 3.e. -180 ak.uyac

5 3.e. -180 ak.4ac

Konmaxkmmnas paboma - Ayoumopnuwie 3auamus 17 17
Jlexyuu 8 8
Jlabopamopnvie 3ausmus 8 8
Cemunapyl, npakmuyeckue 3aHamus - -
Koncynomayus 1 1
Camocmosamenvhasn paboma 154 154

KypcoBasi pabora (KypcoBoii IpoeKT)

Bua npoMexyToYHOM aTTecTalum

OK3aMeH-9 yacoB

DKk3aMeH-9 yacoB

4. Copep:xxaHue IMCHUIUVIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMaMm (pa3aesiam)
AUCUMILTUHBI C YKa3aHHEM MX 00beMOB (B aKaJleMHYEeCKHX 4acax) U BUAOB YUeOHBIX

3aHATHN
4.1. YueOHO-TEeMAaTHYECKHI IJIaH
Ounas dhopma 00ydeHuUsI

TpynoemkocTs B yacax
KonrakTtHas pabora — Koz
HanmenoBanue TeM (pa3aeJioB) AyauTopHas pa6ora camocTo | MHJMKaTopa
AUCIMIIJINHBI CeMUHapHI 1 aTeJIbHas JOCTUIXCHUU
JabopaTopH
JIEKITIHA MPaKTUYECKUE pa60Ta KOMIICTCHIIUN
bIC 3aHATHUA
3aHATHSA
Tema 1. [ToHsITHE ITEKTPOHHOMN OIIK-2.1
cucTeMbl. MUKPOKOHTPOJUIEPHI U OIIK-2.2
MuKpomnporeccopsl. IIpencrasnenne 2 - - 15 OIIK-2.3
nH(pOpMaIuu B MUKPOITPOLIECCOPHOIM [1K-6.1
CUCTEME. I1K-6.2
Tema 2. Mukponponeccopsl ¢ - OIlK-2.1
COKpAIIIEHHBIM U TTOJIHBIM Ha0OpOM 2 4 15 OIIK-2.2
koMaHg. CTpykTypa OI1K-2.3




MHKPOKOHTPOJLIEPA. [1K-6.1
[1K-6.2
OIlK-2.1
Tema 3. Tunbsl TakTUpOBaHUS
MUKPOKOHTPOJLIEPOB. ’ OINK-2.2
4 15 OIIK-2.3
[Toptel BBOma-BeiBOma. CTpyKTypa U TTK-6.1
(byHKIMOHATIBHOE Ha3Ha4YeHUE ’
[1K-6.2
MOPTOB OOIIEr0 Ha3HAYCHUSI.
Tema 4. DnexTpornorpebdiaeHue u OIIK-2.1
PEXKUMBI pabOTHI OIIK-2.2
MUKPOKOHTpPOJIEpOB. OCHOBHBIE 4 10 OIIK-2.3
(hyHKIMHA MOAYJIS TaliMepa- [1K-6.1
CUETUHKA. I1K-6.2
Tema 5. IIpepriBanus B OIIK-2.1
MUKPOKOHTpoJuiepax. CoObITUS U UX OIIK-2.2
00paboTKa B MUKPOKOHTPOJLIEpAXx. 8 10 OIIK-2.3
[TK-6.1
I1K-6.2
Tema 6. UaTepdeiicel, 0CHOBHBIE OIIK-2.1
noustust. Uarepdeiic UART. OIIK-2.2
Wurepdetic SPI. [Ipsmoit goctym k 8 10 OIIK-2.3
namsata (DMA). [1K-6.1
I1K-6.2
OIlK-2.1
Tema 7. TIpeoOpazoBarenu AL u OIIK-2.2
IIAIL ITocTosiHHBIE M OIIEPATUBHBIE - 10 OIIK-2.3
3alIOMUHAIONINE YCTPOMCTBA. [TK-6.1
I1K-6.2
OIIK-2.1
Tema 8. YcrpoiicTBa BBOAA U BHIBOAA OIIK-2.2
- 12 10 OIIK-2.3
[TK-6.1
I1K-6.2
OIIK-6.1
OIIK-6.2
Koncynsranuu 1 - OIIK-6.3
IK-7.1
[IK-7.2
I1K-7.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
Kontpons (3x3ameH) - 36 K-7.1
[IK-7.2
I1K-7.3
UToro 49 131

3aounas popma oOyueHUs




TpynoemMKkocTh B 4acax

KonTakTHas pabora — Kon
HaumeHoBaHue TeM (pa3esioB) AynutopHas pa6ora camocTo | HHIHKAaTopa
AUCIHHUIIJINHBI 5 CEeMHHAPHI 1 aTcJIbHAsd JAOCTUKCHUUN
JeKINH J:je ;):;;(T)E: npaktudeckne | paboTa | KOMIETEHUHUHU
3aHATHA
Tema 1. IlonsTHE 311EKTPOHHOU OIIK-2.1
cucreMbl. MUKPOKOHTPOJUIEPHI U OIIK-2.2
MHUKporporeccopsl. [IpencraBnenue 1 - - 18 OIIK-2.3
nH(OPMALIUU B MUKPOIIPOLIECCOPHOI ITK-6.1
CUCTEME. [1K-6.2
Tema 2. Mukporponeccopsl ¢ OIIK-2.1
COKpALIECHHBIM U IOJIHBIM HA0OpOM OIIK-2.2
komana. CTpykTypa 1 1 - 18 OIIK-2.3
MHUKPOKOHTPOJIIEPA. ITK-6.1
[1K-6.2
OIIK-2.1
;iﬁ;oxoimogggg(lm PO OIIK-2.2
) 1 1 - 18 OIIK-2.3
[Toptel BBOna-BbiBoAa. CTpyKTypa U TTK-6.1
(byHKIIOHATIBHOE Ha3Ha4YCHUE ’
[1K-6.2
MTOPTOB OOIIEr0 HA3HAYCHUSI.
Tema 4. DnexTponorpediaeHue u OIlK-2.1
pPEXKUMBI pabOTHI OIIK-2.2
MUKPOKOHTpOJIEpOB. OCHOBHBIE 1 1 - 20 OIIK-2.3
GbyHKLIMU MOayJs TaliMepa- ITK-6.1
CUETUMKA. [1K-6.2
Tema 5. IIpepbiBanus B OIIK-2.1
MUKPOKOHTpoJuiepax. CoObITUS U UX OIIK-2.2
00paboTKa B MUKPOKOHTPOJIIIEPAX. 1 2 - 20 OIIK-2.3
[K-6.1
I1K-6.2
Tema 6. UaTepdeiicel, 0CHOBHBIE OIIK-2.1
nonsartus. Uarepgeiic UART. OIIK-2.2
Nurepdetic SPI. [Ipsmoit qocTym k 1 - - 20 OIIK-2.3
namsitu (DMA). [1K-6.1
[1K-6.2
OIIK-2.1
Tema 7. TIpeo6pazoBarenu AL u OIIK-2.2
ITAIL ITocTosiHHBIE M ONIEPATUBHBIE 1 - - 20 OIIK-2.3
3alIOMUHAIONINE YCTPOMCTBA. I1K-6.1
[1K-6.2
OIlK-2.1
Tema 8. YcrpoiicTBa BBO/IA M BEIBOIA OIIK-2.2
B 1 3 - 20 OIlK-2.3
' [1K-6.1
I1K-6.2
OIIK-6.1
Koncynprannmn 1 - OIIK-6.2
OIIK-6.3

10




[K-7.1
I1K-7.2
[1K-7.3

OIIK-6.1

OIIK-6.2

OIIK-6.3
[K-7.1
I1K-7.2
[1K-7.3

Kontpossb (3x3ameH) - 9

UTOoIro 17 163

4.2. Conep:kanue JUCUUIJINHBI

Tema 1. [loHsiTHE 3J1EKTPOHHOM CHCTEMBbI

MHUKPOKOHTPOJUIEPHI 1 MUKPOIIPOLECCOPHI.

[Ipencrapnenue nHGOpMaIMK B MUKPOIIPOIIECCOPHOM CUCTEME.

Tema 2. Mukponpoueccopbl ¢ COKpPallleHHbIM U IOJIHBIM HA00POM KOMAH/Y

Crpykrypa MUKpOKOHTpoiuiepa. Mcropus pa3BUTHS ApXUTEKTYpP MHMKPOIPOLIECCOPOB.
[IpousBonutenu MHKponporeccopoB. llpumepbl NpUMEHEHHS MHKpPOIPOLIECCOPOB B
DHEPIETHUKE.

Tema 3. Tunbl TAKTUPOBAHNS MUKPOKOHTPOJLJIEPOB.

Tunbl W  OCOOEHHOCTH TE€HEpPATopoB, BIMSHUE YaCTOThl HAa  XapaKTEPUCTHKHU
MUKPOITPOLIECCOPHBIX CUCTEM.

[Toptel BBOnma-BeiBoAa. CTpykTypa M (YHKIMOHAJbHOE Ha3HAuYE€HUE IOPTOB OOILEro
Ha3HAYECHUS.

Tema 4. JnexkTponorpedieHue U pes;KUMbl pad0Thl MUKPOKOHTPOJLIIEPOB

Ha3nauenue taiimepa. OcHoBHbIE (GYHKIIMM MOIYNs TakMepa-cuétunka. OcOOEHHOCTH
IIPUMEHEHUSI TalMEPOB CUETYMKOB B JHepretuke. CHEeNHANIN3UPOBAHHBIE TalWMeEpHI,
CTOPOKEBOM TalMep.

Tema S. IIpepbiBaHust B MUKPOKOHTPOJLJIEPAX

CnocoObl 0OMeHa JaHHBIMU B MUKPOIIPOIIECCOPHBIX cucTeMax. CoObITHSI U UX 00paboTKa B
MHKPOKOHTPOJIIEPAX.

Tema 6. UnTrepdeiicbl, 0CHOBHbIE IOHATHUSA

[IporpammHbIil cioco0 oOMeHa JaHHBIMM B MUKPONPOLIECCOPHBIX cucteMax. MHTepdeiic
UART. Hurepdetiic SPI. IIpsamoit noctyn k namsitu (DMA).

Tema 7. Ilpeoopa3zoBatresm AIIIl u IAIL. IlocrosiHHBbIE M olepaTMBHbIE
3allOMHMHAIOLIHE YCTPOiCcTBA.

[TpeobpazoBanus nudpoBbix curHanaoB B aHanorosbie (LIAIT).

[IpeoOpazoBanus aHaIOTOBBIX CUTHAIOB B iupoBbie (ALIIT).

ITocTosiHHBIE 3alIOMUHAIOIINAE YCTPOMCTBA.

OneparuBHbBIE 3alIOMUHAIOIINE YCTPOKCTBA.

Tema 8. YerpoiicTBa BBOAA M BbIBOAA UHGOpPMaALIUH.

Crpyktypa nepudepuitHoro ycrpoicrsa. @yHKIMU U CTPYKTypa CUCTEMbI BBOIA-BbIBOIA.

VYerpolicTBa BBoga HH(pOpMalu. YCTpOHCTBA BBIBO/IA HH(OpMAIUH.

11



5. YueOHO-MeTOAMYECKOE O0ecIIeYeHHEe CAMOCTOATE/IbHOM PadoThI CTY1eHTOB

CamocTosiTenbHass paboTa MPOBOIUTCS C LENbIO: CHCTEMAaTH3aIlMN U 3aKpEIUICHUS
MOJyYEHHBIX TEOPETHYECKUX 3HAHUH M MPaKTHUYECKUX yMEHHHA 0Oy4arouIuxcs;
YIIyOJeHHsI U PaCHIMPEHUs] TEOPETUYECKUX 3HAHWN CTYAEHTOB; (DOPMHUPOBAHUS YMEHUH
HCIIONb30BaTh HOPMATUBHYIO, IPABOBYIO, CIPABOYHYIO TOKYMEHTAIMIO, Y4E€OHYIO0 U
CHEIHANIbHYIO0 JUTEepaTypy; pa3BUTHUS IO3HABATENbHBIX CIIOCOOHOCTEH W aKTUBHOCTHU
OOy4aronuxcsi: TBOPYECKONM WHHUIIMATUBBI, CAMOCTOSTEIBbHOCTH, OTBETCTBEHHOCTH,
OpraHU30BaHHOCTH; (OPMUPOBAHUE CAMOCTOSTEIBHOCTH MBIIUICHUS, CHOCOOHOCTEH K
CaMOpPa3BUTHIO,  COBEPIICHCTBOBAHMIO M camMoOOpraHuzanuu;  (HOpMHUpPOBaHUS
po(ecCHOHANIBHBIX KOMIIETEHIIUI; PA3BUTHIO UCCIIEIOBATEIILCKUX YMEHUN CTY/ICHTOB.

@®opMbl M BHJIBI CaMOCTOSITEIbBHOM pabOThl CTYIEHTOB: UYTEHHE OCHOBHOU H
JOTIOTHUTENIBHOM ~ JTUTEpaTypbl — CAMOCTOSTENBHOE M3yYeHHE Marepuaiga 1o
PEKOMEHAYEMBIM JIUTEPAaTypPHbIM MCTOYHUKaM; paboTa ¢ OUOIMOTEYHBIM KaTalloroM,
CaMOCTOSATENIbHBIA  MOAOOpP HEOOXOAMMOW JHMTepaTypel; padoTa CcoO  CJIOBapeM,
CIPaBOYHUKOM; MTOMCK HEOOX0nnMoi nHpopmainu B cetu MHTepHET; KOHCTIEKTUPOBaHHUE
HCTOYHHUKOB; pe(eprupoBaHrE HCTOYHUKOB; COCTABICHUE AHHOTAIMN K MPOYUTAHHBIM
JUTEPaTypPHBIM HCTOYHHKAM; COCTABJICHHWE pEIEH3UH ¢ OT3BIBOB Ha MPOYUTAHHBIN
Marepual; CcocTaBieHHue o030pa NyOJIuKalMil MO TeMme; COCTaBlieHHe Oubnuorpadpuu
(bubnuorpadguueckold KapTOTEKH); MOATOTOBKA K pa3IW4yHbIM (QopMaM TeKylled u
MPOMEXKYTOYHOM  aTTecTanu (K TECTUPOBAHMIO, KypCOBOM paboTe, SK3aMeHY);
CaMOCTOSITEJIbHOE BBINIOJIHEHUE MPAKTUYECKUX 3aJaHUIl PENpPONYKTHBHOIO TUIA (OTBETHI
Ha BOIIPOCHI, 33/1a4H, TECTHI).

TexHonOrusl OpraHu3aluyd CaMOCTOSTENBHOM paboThl OOyYaroIIMXCsl BKJIHOUAET
UCHOJb30BaHME  HMH(OPMALMOHHBIX U MaTepUajbHO-TEXHUYECKHUX  PECypcoB
00pa30BaTEIPHOTO YUPESIKIACHUSA: OMOIMOTEKY C YHTAJIBHBIM 3aJI0M, KOMIIBIOTEPHBIC
KJacchl € BO3MOXHOCTbIO pa®orel B MHTepHer; aynuTopuu (Kjiacchl) IS
KOHCYJIBTalIMOHHON JESITETbHOCTH.

[lepen BBIMOIHEHHMEM OOYYAIOIIMMUCS BHEAYIUTOPHOM CaMOCTOSITENBHOW padOThI
MperoiaBaTeNib MPOBOJUT KOHCYJIBTUPOBAHHWE 110 BBIMTOJHEHUIO 3aJaHMs], KOTOPBIU
BKJTIOYAET 1IeJIh 3aJ]aHMsl, €T0 COMIePKaHusl, CPOKH BBITTOIHEHUS, OPUEHTHPOBOYHBINA 00BEM
paboThl, OCHOBHBIE TPEOOBaHUS K pe3yiabrataM paboThl, KpUTEpHH OLICHKH. Bo Bpems
BBITMIOJTHEHNUA OOYYaIOIIMMHUCSA BHEAYAUTOPHOM CaMOCTOSITETbHOW paboOThl H  TpHU
HEOOXOJMMOCTH TpEenojaBareib MOXXET MPOBOIUTh HWHIANBUAYATbHBIE W TPYIIIOBBIE
KOHCYJIbTallUH.

Kontponbs camocrosiTenbHOW padOThl CTyAEHTOB MNPEAyCMaTpUBaeT: COOTHECEHUE
CoZiepaHusi KOHTPOJS C UeIsIMH OOy4deHHs; OOBEKTUBHOCTh KOHTPOJS; BaJIUJHOCTH
KOHTpOJIS (COOTBETCTBHE TMPENBABISEMBIX 3aJaHUMl TOMY, 4TO MPEANOIaraeTcs
MPOBEPUTH); T PEepeHIINALNI0 KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEPUATIOB.

®opMBbI KOHTPOJISI CAMOCTOATEIbHOW pabOThl: TPOCMOTP M MPOBEPKA BBITOTHEHHUS
CaMOCTOSTEIIbHON paboThI IPETIo/IaBaTeNIeM; OpTaHU3aIHS CaMOTIPOBEPKH,
B3aMMOIPOBEPKH  BBIMOJIHEHHOTO 3a/JaHUs B TpyMne; OOCYXKIEHHE pe3yabTaToB
BBITIOJTHEHHON pPa0OThl Ha 3aHATHH; MPOBEICHHE NHUCHMEHHOTO OMpOCa; IMPOBEACHHUE
YCTHOTO OMNpOCa; OpraHM3alys W TPOBEACHHE WHANBUAYAIBHOTO COOECEeI0BaHUS;
OpraHm3aIys U MpoBeAeHHE cOOeCeIOBaHUS C TPYIINON.
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IlepeyeHb BONIPOCOB, OTBOAMMBIX HA CAMOCTOATEIbHOE OCBOCHUE TUCHMILIUHBI,
(opMBbI BHEAYTIMTOPHO CAMOCTOATEILHON PadOThI

HanmeHoBaHuUe TeM

Hepeqenb BOIIPOCOB, OTBOAMUMBIX HAa CAMOCTOATEJIBHOC

DopMbl BHEAYIUTOPHOMI

(pa3neJioB) OCBOEHHE CaMOCTOATEIbLHOM
AUCHMILINHBI padoThI
Tema 1. [lonsitue 1. ApxuTtektypa 1 Ki1accu(uKanus JMEeKTPOHHBIX CUCTEM Pabora ¢  koHCHEKkTOM
JIEKTPOHHOU o Kirtouesblie BONPOCHI: JIEKILINH, yueOHOi,
CUCTEMBI. o Yro TaKoE JJIEKTPOHHAs cucreMa? | METOAMYECKOU u
MUKpOKOHTPOJIIEPHI U OcHoBHBIE KOMIIOHEHTBI (maTyuky, | TOMOJHUTEIHLHON
MHUKPOIPOLIECCOPHI. MIPOLIECCOPBI, UCIIOIHUTENbHBIE YCTPOUCTBA). | JIUTEPATypOil.
[IpencraBnenue o Kiaccupukanus  cucrem:  ananoromsie, | [lonrotoBka k aHamuzy
uH(popMaIuu B nudpoBbie, THOPUIHBIC. KOHKPETHOM CUTYaIuH.
MUKPOTPOIIECCOPHON o Ilpumepbl  mpuMeHeHUs: OT  OBITOBOHU
CUCTEME. TEXHUKH 10 MPOMBILIIEHHON
ABTOMAaTHU3AIIH.
o IIpakTnueckoe 3ananue:
o PazoOparb cTpyKTYypy MpOCTOM 3IMEKTPOHHOU
CUCTEMBI (HallpuMep, YMHOTO TEPMOCTATA).
2. Mukpomnpoiieccopbl: IPUHILIUI PadOTHI U IPUMEHEHHE
o Kirrouesblie BONPOCHI:
o Otnnune MUKpOIIpo1Ieccopa oT
MUKPOKOHTPOJLIEPA.
o Apxurekrypa ¢on Heitmana u ["apBapickas
apXUTEKTYypa.
o [Ilpumepsr mumkpomnporeccopon: Intel x86,
ARM Cortex.
o [IpakTnueckoe 3aganue:
o CpaBHUTH XapaKTEPUCTUKHU
MukpomnporeccopoB ansa [IK 1 MoOumbHBIX
YCTPOWCTB.
3. MUKpPOKOHTPOJUIEPHI: 0COOEHHOCTH u
MpOrpaMMHUPOBaHUE
o KittoueBbie BONPOCHI:
o Crpykrypa  mukpokontpoiiepa (LY,
namsthb, nepudepus: ADC, UART, PWM).
o [Ilonynspueie cemelictBa: AVR (Arduino),
STM32, PIC.
o OcHoBbl nporpammupoBanus Ha C/CH++ ans
MK (mpumep: MUTaHUE CBETOIUOIOM).
o IIpakTnueckoe 3aganue:
o Hanucars npoctyto nporpammy s MK ¢
HCTIOTh30BaHUEM Cpenbl pa3paboTKu
(Arduino IDE, Keil, STM32CubelDE).
Tewma 2. 1. Apxurexktypsl mukpornporeccopoB: RISC vs CISC Pabota ¢  koHCnekTOM
Muxkporporeccopsl ¢ | KirroueBsie Bonpocst: JIEKIIHH, y4eOHOH,
COKpAIllEHHBIM U e Ompenenenue RISC (Reduced Instruction Set METOINYECKOM u
TTOJTHBIM HabOpOM Computer) u CISC (Complex Instruction Set JOTIOJTHUTEIHHOM
koMaHa. CTpyKTypa Computer): JUTEPaTypoOH.

MUKPOKOHTPOJLIEPA.

o Oco0eHHOCTH KOMaHIHBIX HAOOPOB
(KonMuyecTBO MHCTPYKIMM, JJIMHA KOAA,

IlonroroBka Kk  aHamusy
KOHKPETHOM CUTYalUH.
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TaKTOBas 4YacTOTa).
o IIpumepsr nponieccopoB: ARM (RISC) vs
Intel x86 (CISC).
e (CpaBHEHHE TPOU3BOAUTEIHLHOCTHU:
o OueproadpdextuBHOCTh RISC-apXuTeKTyp.
o CoBMECTUMOCTH M ONITUMHU3ALIUS 0] 3a7a4H
(CISC pns ITIK, RISC st MOOMIIBHBIX
YCTPOWCTB).
o IIpakTnueckoe 3ananue:
o CpaBHHUTH JBa mpolieccopa (Hampumep,
ARM Cortex-M u Intel 8051) no
KpUTEPUSIM: TAKTOBAs 4acTOTa,
JHEPronoTpedieHue, 006JacTb MPUMCHECHHS.
Pecypckr:
o Knura: «KKomnsrorepnas apxurekrypa» — /[l
ITarrepcon, [Ix. XeHHeccu.
e Crarbs: «RISC vs CISC: paznuuus u npumepbn
(Habr).
2. CTpyKTypa MUKPOKOHTPOJIJIEPA U €r0 KOMIOHEHTHI
KitroueBbie BOnpocst:
e OcnoBueble 6noku MK:
o Sapo (CPU), mamsts (Flash, RAM),
nepudepus (GPIO, ADC, UART, SPI, 12C).
o TakroBas cuHXpOoHM3aLUA
(BHYTpEeHHHE/BHEIIHNUE TeHEPATOPHI).
o IIpumeps! nonymnsapusix MK:
o AVR (Arduino), STM32, PIC.
o IIpakTnueckoe 3ananue:
o M3zyuuts datasheet MukpoxoHTpoILIEpa
(manpumep, ATmega328P), BbineaUThH
KJIIOUEBbIE TTapaMeTpsl (00beM MaMsATH, KO-
Bo GPIO, ananoroBblie BXOJbl).
3. IIporpaMMupoBaHre MUKPOKOHTPOJIJIEPOB: OT PETUCTPOB
no HAL
KiroueBbie BOnpoChI:
e YPOBHM NPOrPaMMHUPOBAHHUSL:
o Pabota ¢ peructpaMu HarpsMyto (Ha si3bIKe
O).
o MHcnonb3oBanue 6ubmmorex (HAL —
Hardware Abstraction Layer).
o IIpumep xoxa:
o Hacrpoiika GPIO nyist muranus
CBETOJMOAOM (PErHCTPOBBIM MOIXOM VS
HAL).
o IlpakTnueckoe 3aJaHue:
o Hamucars nporpammy asist u3MepeHust
TEMIEPATYPBI C TIOMOILBIO JaTUNKa
DS18B20 u BbIBOA TaHHBIX HA TUCILICH
(ucnonp3yss STM32CubelDE).
Pecypcsr:
e PyxoBoacTtBo: «STM32 11 HaYMHAIOUTUX)
o Kypc: «IlporpammupoBanue MK na Cy» (Stepik).

14




Tema 3. Turbr
TaKTUPOBAHUS
MHUKPOKOHTPOJUIEPOB.
[TopTel BBOJA-
BbIBoZa. CTpyKTypa U
(hyHKIIMOHATBEHOE
Ha3HauY€HUE IOPTOB

O6H.[CFO Ha3Ha4YCHUA.

Tuns! TaKTHPOBaHMSI MUKPOKOHTPOJIIEPOB.
1. OCHOBHBIE TUIIBI TEHEPATOPOB:
o Bnyrtpennuit RC-reneparop.
o Bnemnuii KBapueBbIil reHepaTop.
o PLL — ¢}a3oBas aBTOnoncTpoiika 4acToThl.
2. BniOop reneparopa u ero BIMsSHUE Ha CTAOMIIBHOCTb
CUCTEMBI. Paccmotpute  mpeumymiectBa U
HEI0CTaTKN Ka)/10r0 THIA reHeparopa,
0COOEHHOCTH HACTPOWKH B PAa3JIMYHBIX CeMEHCTBax
MK.
3. Hcnonb3oBaHue HECKOJIbKHUX HCTOYHHUKOB
TaKTUPOBAaHUsA OJHOBpeMeHHO. Kak mepexiodarscs
MEXJy HCTOYHMKAMHU TAaKTUPOBAHMSI M 3a4EM 3TO

nemaercsa?

4. OcoOeHHOCTH CHHXPOHM3ALMM sijipa Ipoleccopa U
nepudepuiHpIXx  ycTpoicTB. BaxkHO mOHMMATH
paboty CHUCTEMHBIX IIVH, 3aJIepKEK

pacrpocTpaHeHus] CUTHAIOB U OPraHU3aluU PadOTHI
KOHTPOJLJIEPOB MaMSITH.
[TopTe! BBO#A/BBIBOAA:
1. Pexxumbl paboThI TOPTOB:
o Pexum mudposoro Bxoma/BeIxoaa.
o AnbprepHaTUBHAA (bYHKIIMOHATBHOCTD
(UART, SPI, IC).
o Amnanorossie Bxoasl (ADC).

2. Hacrpoiika mopra Ha ureHue W 3amuch. M3yumre
pEerucTpsl  YIpaBICHUS  COCTOSHHEM  BBIBOJA,
PEKUMBI TTOJTSKKU 171 3aIUTHI oT
ANEKTPOCTATUYECKOTO pa3psa.

3. Tlpumepsl peanu3anuy MPOCTHIX CXEM TOAKIIIOYCHUS
BHEIIHUX KOMIOHEHTOB: IloakitoueHue KHOTIOK,
CBETOMO/IOB, TaTYMKOB TEMIIEPATYPHI, TUCILICEB.

4. OO6paboTKa MpepbIBaHUN MO W3MEHEHUIO COCTOSIHUS
BBIBO/IOB. PaboTa ¢ BHEIIHMMH TIPEPHIBAHUSMH U
yIpaBJeHHE IPUOPUTETHOCTHIO 00paboTKH
COOBITHH.

PaGota ¢  KOHCIIEKTOM
JICKIIMH, y4eOHOMH,
METOIMYECKOM Hu
JIOIIOJTHUTEIILHON
JIATEPATYPOU.

[TogrotoBka K  aHamuzy
KOHKPETHOM CUTYyalUu.

Tema 4.
DnexTponorpediaeHue
U peXXHUMBI paboTHI
MHUKPOKOHTPOJIJIEPOB.
OcHOBHBIE QYHKLIUU
MOJyJIs TaiMepa-
CYETUMKA.

1. PexxuMbl sHEpronoTpedaeHnss MUKPOKOHTPOJIIIEPOB
KunroueBbie acrieKThI:
e OCHOBHBbIE PEKUMBI PAOOTHI:
o AxtuBHbli pexxuM (CPU paboraer Ha
MOJTHOM YacToTe).
o Pexum moHMKEHHOTO
sHepronorpednenus (Sleep, Idle, Standby,
Power-Down).
o Pexum riry6oxoro cHa (Deep Sleep, Stop
Mode) ¢ oTkinroueHreM nepudepun.
e VYmpaBieHue pexXxuMaMu:
o Hactpolika yepe3 perucTpsl ynpasieHUs
nutanueM (Power Management Unit, PMU).
o Hcnonp3oBaHue mpepbIBaHMIA 1151 BBIXO/A W3
cHa (Wake-up sources).
o Ilpumepsr:

PaGora ¢  KOHCHEKTOM
JIEKITHH, y4eOHOH,
METOIUYECKOM u
JIOTIOTHUTCILHOM
JIATEPATYPOU.

[ToaroroBka k aHanU3y
KOHKPETHOU CUTYyalluu.
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o Pexumsl sHeprocoepexenns B STM32 (Run,
Sleep, Stop, Standby).
o Hacrpoiika cHa B MukpokoHTposiepax AVR
(ATmega328P).
IIpakTHueckoe 3a1aHue:
e Hanwucare nporpammy miis nepeBona MK B pexxum
CHa ¢ MpoOyXJICHHEM TI0 TaiiMepy WJIM BHEITHEMY
MIPEPHIBAHHUIO.

2. @akTophl, BIUSIONINE HA YJHEPronoTpedIeHue
KiroueBble acnieKTsl:
e TakroBas yacTora:
o 3aBHCHUMOCTb OTPEOICHHS OT YaCTOTHI
(TMHEeWHas/KBaApaTUIHAS ).
o JlmHaMu4eckoe U3MEHEHHUE YaCTOTHI
(Dynamic Voltage and Frequency Scaling,
DVES).
o [lepudepwniinbie Mmomynu:
o OTkiI0YeHHe HenCnoap3yeMoi nepudepun
(ADC, UART, SPI).
o Hacrpoiika GPIO B sneprosddextuBHbIi
pexxum (High-Z, Pull-up/down).
e Hampsixenue nutaHus:
o Pabota npu moHMKEHHOM HaNpsHKEHUH
(Low-voltage operation).
o Hcnomnb3oBaHue PerynsaTOpOB HANPSIKESHUS
(LDO, DC-DC).
[IpaxkTHueckoe 3a1anue:
o U3meputs Tok norpednenust MK B pa3HbIX pexumax
C TIOMOIIBIO MYJIBFTUMETPA WM aHAJIN3aTOPa
MOIITHOCTH.

Tema 5. IIpepriBanus
B

MHKPOKOHTPOJIJICpax.

CoObITHSA U UX
o0paboTKka B

MHKPOKOHTPOJIJICpax.

1. ITpuniun padotsl npepsiBanuii B MK
KirroueBble acniekTsr:
o Tumel pepbIBaHUIA:
o BnemHue (0T KHOMOK, JAaTYNKOB)
o Bnyrtpennue (taitmepsr, ADC, UART)
o AnmaparHble VS IpOrpaMMHBIE
o BexTop npepbIBaHUA:
o Talnuia BeKTOpOB MpepbIBaHUI
o IlpuopuTeTsl U BIOKEHHOCTh
o Peructpsl ynpaBneHus:
o Paspemenue npepsiBanuii (IE)
o @naru npepriBanuii (IF)
2. O6paboTYuKH MpephIBaHUM
KittoueBble aceKThl:
e CrpykTypa 06paboTumka:
o CoxpaHeHue KOHTEKCTa
o MuHuManbHOE BpeMsi BHIITOJIHEHUS
o 3anper BIOKEHHBIX IPEpPbIBAHUN
e Tunwunbple OMUOKH:
o JnutenbHble 00pabOTUNKU
o lloreps naHHBIX

PaGora C KOHCIICKTOM

JIEKITHH, y4eOHOMH,
METOINYeCKOM u
JIOTIOJIHUTEIIHLHOM
JIATEPATYPOU.

ITonroroBka k ananusy
KOHKPETHOM CUTyalUN.
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o JIpeGesr KOHTaKTOB

[IpakTuka:
e Hammcanue oOpabGorunka pmus1 UART (mpuem
JTAHHBIX )

e Peanmzanms antuapeOesra sl KHOTIKU
3. CoOBITHIHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHUE
KunroueBbie acieKTsi:
o KonHeuHble aBTOMATHI:
o llepexox Mex1y COCTOSSHUAMU
o OO0paboTka coObITHIT
e QOuepenu coObITUI:
o Komsuessie Oydepsl
o IlpuopureTHas oOpaboTKa
e« RTOS:
o Cemadops
o Ouepenau cooOIIeHUI
[Ipakruka:
e Peanu3zamus npocToro riaHUpOBIUKA 33124
e Co3nmanue cuCTeMbl O00pPaOOTKH COOBITHH  OT

TarmMepa
Tema 6. 1. Unrepdeiic UART (Universal Asynchronous Receiver- | Pabota ¢ KOHCIEKTOM
HHuTepdeticsl, Transmitter) JICKIIHH, y4eOHOH,
OCHOBHBIE ITOHSATHS. o OCHOBBI MOCIEIOBAaTEIbHOW CBA3M: MPUHLUIBI | METOAUYECKON u
Wnrepdeiic UART. paboThl ACHHXPOHHOU Tepe/laun JaHHBIX, CTPYKTYpa | TOMOJTHUTENbHOM
WnTepoeiic SPL KaJapa, CTapTOBbIE U CTONOBBIE OWTHI, KOHTPOIb | JUTEPATYypPOH.

[Ipsimoit noctyn k
namstu (DMA).

YETHOCTH.

o ®opMarbl KaJ[poB ¥ CKOPOCTH MIEPEIauu: pa3InIHbIC

dbopMaTel KaJpuUpOBaHUs, HACTPOMKA CKOPOCTH
obmeHa (baud rate), BBIOOp pexkrma mepesay.

o Peructppl KoHGUTypalii U KOHTPOJS OLIUOOK:
W3YYCHHE YIPABIISIOMNX PETUCTPOB M MEXaHU3MOB
oOHapykeHus omuOoK (ormmbKa YeTHOCTH, OIINOKa
dbopmara kazpa).

o [IlIpaktuueckoe MIPUMEHEHHE: MIPUMEPHI
ncroinbp3oBanug UART i oOMmeHa HgaHHBIMH
MEXJy YCTpOHCTBamMH, paboTa C TEepMHUHAIAMH U
KOHCOJIBIO.

2. Unrepdeiic SPI (Serial Peripheral Interface)

o ApXWTEKTypa IIUHBL: TPEX-NMPOBOIHAS APXUTEKTypa

(SCLK, MOSI, MISO), ponb BbIOOpa BEIOMOTO

ycrpoiictsa (CS).

o Mopemmn B3aNMOJIEHCTBUS MacTep—BEIOMBIN:
paznuuus MEXIY MOJIHOAYTIJIEKCHBIM u
MOJTYIYTLIIEKCHBIM 00OMEHOM, KOH(Urypauus

pexumoB cunxponusanuu (CPOL, CPHA).

o Ilepemaua Oonpmux OOBEMOB MAaHHBIX: METOIBI
MOBBIIIEHUS IIPOU3BOAUTEIBHOCTU oOMeHa,
OpraHM3alys MUKINYECKOH repeayn.

o Peamuzanmg anmaparHOro ypoBHSA: IIOHUMAaHHE
CTPYKTYpBl PETUCTPOB KOH(MUTYpAIIMH U PETHCTPOB
Oydepuszanmu JaHHBIX.

o Ilpumenenne SPI: cBsi3pb ¢ cencopamu, KK-

ITonroroBka k aHanu3y
KOHKPETHOU CUTyalUu.
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nucresimu, FLASH-namsteio u SD-kapramu.
3. Tlpsmoii moctyn k mamsatu (Direct Memory Access,
DMA)

o Ilpuwamun  paboter  DMA: cxemMa  oOxonma
LIEHTPAJILHOTO Tpolieccopa MpH Mepeadye JaHHbIX,
MPEUMYIIeCTBO mapaienbHoi padorsl CPU w
KoHTpoiuiepa DMA.

o MexaHusm azapecanuu U nepeaydl JaHHBIX: THUIIBI

anpecoB  ((pUKCHPOBaHHBIN, WHKPEMEHTHPYEMBIH,
JEKPEMEHTHUPYEMBIH ), BU/JIBI TpaH3aKIui
(6:10KOBBIN, OMHOCTIOBHBIN).

o Opranuzanus ka"nana DMA: wuHunmManuzanus

KaHAJIOB, paclpeieieHue peCypcoB, UCIOIb30BAHNE
MIPOMEKYTOUHBIX Oy(hepoB.

o KouTpomp  menocTHOCTH — JaHHBIX:  MPOBEpKa
3aBepILCHHsI Orepanuii, 00paboTKa MpepbIBaHUI OT
DMA -koHTpOIIepa.

o OnruMuzanusi MPOU3BOAUTEILHOCTH: MHHUMH3AIIHS
HaAKJIaJHBIX PpAcXOJOB, CHIDKCHHE HArpy3Ku Ha
IPOIIECCOP.

Tema 7.
[IpeobpazoBarenu
AILII u LTAIL
[TocrostHHBIE 1
OllepaTHBHbIE
3aroOMHHAOIINE
YCTPOMCTBA.

1. OcHOBBI TeOpHH TTPe0OPa30BaHUS CUTHATIA!

o IlonsTHe aHamoroBoro U HUQPPOBOTO CUTHAIIOB.

o BaxHOCTh KBAaHTOBaHHUS U TUCKPETU3AINH.

o IUly™Mbl ¥ mOrpemIHOCTH MPEOOPA30OBAHHUS.

2. llpunnun padotsr ALIT:

o OcHoBubie apxutektypbl ALIl: mocnemoBarenbHOE
npubmmkenue (Successive Approximation ADC),
nenvra-curma-monynsiust  (Delta-Sigma  ADC),
¢mu-ALI (Flash ADC).

o CkopocTh  mpeobpa3zoBaHus,
TUHAMHUYECKUI qUara3oH.

paspelieHue  u

o Ilpeun3uoHHbIE  XapaKTEPUCTUKHU:  JIMHEWHOCTb,
WHTETpaJIbHAsT HEJIMHEWHOCTh, AuddepeHnanpHas
HEJIMHENHOCTb.

3. Apxurektypsl LIAIL:
o IlapannenbHbIi pE3UCTOPHBIN JETTUTEIb

Hanpspkenus (R-2R Ladder DAC).

o llocnenoBarenbHbIi 11 po-aHaIOTOBBI
npeodpasosarens (Binary Weighted DAC).

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

o IlpumMeHeHME IIYMONOAABISIOMINX (PUIBTPOB.

Pabora ¢  KoHCHEKTOM
JIEKIIUH, y4eOHOH,
METOAUYIECKOI u
JIOIIOJTHUTEILHOM
JIATEPATYPOU.
[lonroroBka K  aHamuzy
KOHKPETHOM CUTyalUN.

Tema 8. YerpoiicTBa
BBOJIa M BBIBO/IA
uHpOpMaLUH.

1. Obue noHATHS:
o Uro Takoe ycTpoicTBO BBOJA U BBHIBOJIA.
o OTnuuus CHUHXPOHHBIX M ACHHXPOHHBIX METOJOB
nepeauyn JaHHbIX.
o AnmaparHble ¥ MPOrpaMMHBIE CPEACTBA MOIJICPKKU
BBOJIa U BBIBOJA.
2. Knaccugukanus ycTpoicTB BBOAA U BBIBOJA!
o Pazmenenne mo TuUmy — mepemaud  JaHHBIX
(mapasuienbHbIe U OCTIeI0BaTeNIbHbIE HHTEP(ENCHI).
o [IpymnmupoBka 1o  HazHaueHuio  (ycTpoiicTBa
0TOOpakeHus, BBOJI JAHHBIX, XpaHEeHHe

PaGora ¢  KOHCHEKTOM
JIEKITHH, y4eOHOH,
METOIUYECKOM "
JIOTIOJTHUTEILHOM
JIATEPATYPOU.

[ToaroroBka k aHanIU3y
KOHKPETHOM CUTyaluu.
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uH(pOpMALIUN).
3. UaTepdeiichl U MPOTOKOIIBI:

o RS-232, USB, I*C, SPI, CAN — omnucanue
MIPUHIIMIIOB Pa0OTHI M 001aCTH IPUMCHECHHS.
o Ethernet, Wi-Fi, Bluetooth — cnenuduxa

0eCTpOBOAHBIX MMPOTOKOJIOB.
4. OneparuBHble 3aroMuHaromue ycrporcrea (O3VY):
o Tumbl omnepatruBHor mnamstu (DRAM, SRAM,

DDR).

o Meroasl goctyna u oOpaiieHus K JaHHBIM.
5. [ocrostnubie 3anomuHaronue ycrpoiictsa (I113VY):

o ®mu-namate, EEPROM, NVRAM — paznuuus u
00JIaCTh MPUMEHEHHS.

o MexaHu3MBbl 3alMCH U CTUPAHUS JaHHBIX.

6. BBox nndopmaruu:

o [Jaruuku (TemmepaTrypHble, CBETOUYBCTBUTEIbHEIE,
aKCeNIePOMETPHI): MPUHLIUI PAOOTHI U UHTETPALUS C
MHUKPOIPOIIECCOPHBIMU CUCTEMAMHU.

o KnaBuarypsl, MblllIK, CEHCOPHBIE ITAHENIN: OCHOBHbIE
TEXHOJIOTUU U CITOCOOBI MHTETPALIUH.

7. BeiBog mHGOpMaIIUHK:

o MHWunukaropusle ycrpoiictBa (LED-unauxaropsi,
cemucermMeHnTHbie HHAMKATOpbl, OLED-aucmien).

o [I'padudueckue skpaHBl W BUICOKAPTHI: IOAJICPIKKA
rpauKu U U300paKCHHIH.

Ixajaa oueHNBaHUA

[IIxana oeHUBaHUS

Kpurepuu onieHuBaHus

«OTImyHO» OOyuaromuiicss mTyOOKO M COAEpPKAaTeIbHO PACKpPBIBAET TEMY
CaMOCTOSITEJIbHOM padoThl, HE AOMYCTUB OMUOOK. OTBET HOCUT
Pa3BEPHYTHIM M MCUEPIIBIBAIOIINI XAPAKTED

«Xopomo» OOyyatouuiicss B LEJIOM PacCKpbIBAET TEMY CaMOCTOATEIbHON

paboThl, OJHAKO OTBET XOTS Obl HAa OJUH M3 HUX HE HOCHUT
pa3BEpPHYTOrO U MCUEPIIBIBAIONIETO XapaKTepa

«YIIOBJIETBOPUTEIBHO

OOyyaronuiicss B 1IEJIOM PACKpPhIBAET TEMY CaMOCTOSTEIIbHOMN
paboThl U JOMyCKaeT psii HETOYHOCTEH, (parMeHTapHO
PacKpbIBAET COAEPKAaHUE TEOPETUYECKUX BOMPOCOB WM HX
PacKpbIBa€T COJEPKATEIbHO, HO JIOMyCKash 3HAuYUTEJIbHbIC
HETOYHOCTH.

«HCy,)IOBJ'IeTBOpI/ITCJIBHO »

OOGyuaromuiics HE BJIAaJIEET BBIOpaHHOM TEMOU
CaMOCTOSITEJIbHON padOThI

6. Ouenounble marepuajdbl (GoHI OUEHOYHBIX CPEACTB) JJA IPOBEICHUSA
TEeKYLIEro KOHTPOJSI YCHEeBAEMOCTH, IPOMEKYTOYHOH AaTTeCTAMM MO0 HTOram

OCBOCHUSA NUCHUIIJINHBI

6.1. ITacopt poHIa OLIEHOYHBIX CPEACTB
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KonTtpomupyembie
pasnensl (TeMBbI)
JUCIUITIITNHBI

KO,I[ 1 HAaMMCHOBAHHC
KOMIIETCHIIU

HNupukarop
JOCTHKECHUS
KOMIICTCHIIUN

HaunmenoBanue
OIIEHOYHOI'O
CpeACTBa

[ToHsiTHE AIEKTPOHHOM
CHUCTEMBI.
MUKpPOKOHTPOJLJIEPHI U
MHUKPOIPOLIECCOPHI.
[IpencraBienue
uHpOpPMaIUH B
MHUKPOIIPOLIECCOPHOM
cUcTeMeE.

OIIK-2 Cnocoben
pa3zpabarbiBaTh
AJITOPUTMBI u
KOMITBIOTEPHBIC
IIPOrPaMMBlI,
MIPUTOTHBIC
IIPAKTHYECKOTO
MIPUMCHCHUS

JUIA

OIIK-2.1. Ucnonb3yet
METONBl aHalmu3a H
MOJICTTUPOBAHHS,
¢buznko-
MaTeMaTH4eCKUU
anmnapar Jyisi peieHus
KOHCTPYKTOPCKHX U
TEXHOJIOTUYCCKHUX
3a1a4

OIIK-2.2.
PazpabarsiBaeT u
pean30BbIBACT
AJITOPUTMBI  pCHICHUA
3a1a4 c
UCTIOJIb30BaHHEM
IPOTPaAMMHBIX
CpeAcTB

OIIK-2.3.

IIpumensier
UMEIOLINECS] CPEICTBa
UH(GOPMAITMOHHBIX
TEXHOJIOTUH s
MOMCKA, XpaHEHHUs],
00paboTKu W aHamu3a
UHpOpMAIIH

Onpoc, noknaz
TECT,
BBIIIOJIHEHHE
71a00paToOPHBIX
pabor
JK3aMEH

[IK-6 CnocobHocTh
OLICHUBATh
TEXHUYECKOE
COCTOSTHUE "
OCTaTOYHBIM  pecypce
000pymOBaHUs

TIK-6.1 OrieHuBaeT
TEXHUYECKOE
COCTOSIHHE
o0opynoBaHus c
HCIIOJIb30BaHUEM
CpeICTBaMH u
METOaMU
KOMIIBIOTEPHOMN
JTUarHOCTUKHU

[1K-6.2
XapaKTEPUCTHKH,

OueHuBaeT

MPUHITUTIBI
IIOCTPOEHUS u
(YHKIIMOHUPOBAHUS
9KCILUTYyaTUPYEMOTO
AMEKTPOOOOPYIOBAHMS

Ompoc, mokmang
TECT,
BBITTOJTHEHHE
71a00paTOPHBIX
pabort
9K3aMeH

Muxkponpoieccopsl
COKpAILEHHBIM

C
u

OIIK-2 Cnocoben
pa3pabaTbiBaTh

OIIK-2.1. Ucnons3yet
METO/Ibl  aHajgu3a |

Ompoc, mokman
TECT,
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MOJIHBIM HabopoM
KOMaH]I. Crpykrypa
MUKPOKOHTPOJLIEPA.

AITOPUTMBI u
KOMIIBIOTEPHBIE
[IPOrpaMMBl,
IPUTO/IHBIE
IIPAKTHYECKOTO
IPUMEHEHUS

JIIA

MOJICTTUPOBAHUS,
(busuko-
MaTreMaTHdeCKUM
anmapar Jyisi peuieHust
KOHCTPYKTOPCKUX U
TEXHOJOTMUECKUX
3aaau

OIlK-2.2.
Pa3zpabarsiBacT u
peanu30BBIBaCT
QITOPUTMBI  PEIICHUS
3a1a4 c
UCIIOJIb30BaHHEM
IPOrPaMMHBIX
CpencTB

OIIK-2.3.

IIpumensier
MMEIOIIHUECS] CPEJICTBA
UH(GOPMAITMOHHBIX
TEXHOJIOTUH s
MIOKCKa, XpaHeHus,
00paboOTKu W aHamu3a
uHbopmaru

BBIIIOJTHEHUC
71a00paTOPHBIX
pabor
9K3aMeH

IIK-6 CnocoOHoCTh
OIICHUBATh
TEXHUYCCKOC
COCTOSIHUE u
OCTaTO4YHBIA  pecypc
o0opynoBaHus

TIK-6.1 OnenuBaet
TEXHUYECKOE
COCTOSIHHE
00opynoBaHus c
MCII0JIb30BaHUEM
CpeICTBaMU u
METOJaMH
KOMIIIOTEPHOU
JTMarHOCTUKU

[1IK-6.2
XapaKTEpUCTHUKH,

OrieHuBaeT

MIPHUHOHUIIBI
MTOCTPOCHUS u
(YHKLIMOHUPOBAHHUS
IKCIITYaTHPYEMOTo
ANEKTPOOOOPYIOBAHHUS

Onpoc, nokaj
TECT,
BBITIOJTHEHUE
1a00paTOPHBIX
pabor
JK3aMEH

Tunbel  TaKTHpPOBaHHUS
MHUKPOKOHTPOJIIEPOB.
[Toptel  BBOAA-BHIBOJA.
Crpyxkrypa 51
(byHKIMOHATBHOE
Ha3HAYCHHE MIOPTOB
o0111ero Ha3HAYEHUsl.

OIIK-2 Cnocoben
pa3pabarpIBaTh
AJITOPUTMBI u
KOMHBIOTepHI)Ie
IPOTPaMMBlI,
HpI/IFO}IHLIe
PAaKTUIECKOTO

JUIA

OIIK-2.1. Ucnons3yet
METOABbl aHalIM3a |
MOJIETTUPOBaHUS,
¢buzuKo-
MaTeMaTH4eCKUM
anmapar JUIsl peluieHus
KOHCTPYKTOPCKUX |

Omnpoc, noknazg
TECT,
BBITIOJTHEHHE
1a00paTOPHBIX
pabot
9K3aMeH
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MPUMCHCHUA

TCEXHOJIOI'HYCCKUX
3a71a4

OIIK-2.2.
Pa3pabarsiBact u
peaTr30BbIBACT
AJITOPUTMbI  pPCHICHUA
3a1a4 c
HUCITOJIB30BaHNECM
HPOTrPaMMHBIX
CpEICTB

OIIK-2.3.

[Ipumenser
MMEIOIIHUECS] CPEJICTBA
UH(GOPMAITMOHHBIX
TEXHOJIOTUI JUIS
NOWCKA,  XpaHCHWS,
00paboOTKH W aHamu3a
UHPOpPMAIIH

IIK-6 CnocobHoCTh
OIICHUBATh
TEXHUYCCKOC
COCTOSIHUE "
OCTaTO4YHBIA  pecypc
o0opynoBaHus

I1IK-6.1 OrnecHuBaer
TEXHHUYECKOE
COCTOSIHHE
o0opynoBaHus C
HCIIOJIb30BaHUEM
CpeICTBAMH 51
METOIaMU
KOMIIBIOTEPHOM
IHArHOCTUKHU

I1IK-6.2
XapaKTEPUCTHKH,

O1LeHUBaeT

MPUHIIUATIBI
OCTPOECHUS u
(byHKIIMOHUPOBAHUS
9KCILUTYyaTUPYEMOTO
3JIEKTPOOOOPYIOBAHUS

Ompoc, mokmazg
TECT,
BBITIOJTHCHUC
1a00paTOPHBIX
pabort
9K3aMeH

DnekTponoTpedieHne

PCKUMBI pa6OTBI

MUKPOKOHTPOJLIEPOB.

OcHOBHBIE HYHKLIUT
MOy TaMepa-
Cu€TUuMKa.

OIIK-2 Cnocoben
pa3zpabarpIBaTh
AJITOPUTMBI u
KOMHBIOTepHI)Ie
POTPaMMBlI,
HpI/Il"O}IHI)Ie
MPaKTUIECKOTO
HpI/IMeHeHI/Iﬂ

JUIA

OIIK-2.1. Ucnons3yet
METOABI aHaldu3a |
MOJICITUPOBAHUS,
¢buznko-

MaTeMaTHIe CKHi
anmnapar Jyuisi peleHus
KOHCTPYKTOPCKHUX |
TEXHOJIOTHUYCCKHUX
3a1a4

OIlK-2.2.
PazpabarbiBaer u
pEeann30BbIBAET

Ompoc, mokmang
TECT,
BBITTOJTHEHHE
71a00paTOPHBIX
pabort
9K3aMeH
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AITOPUTMBl  PEILICHUS
3a1a4y c
HCII0JIb30BAaHUEM
IPOrpPaMMHBIX
CPEICTB

OIlK-2.3.

[Ipumenser
HMMEIOIIUECS] CPEICTBA
UH(GOPMAITMOHHBIX
TEXHOJIOTUH s
MOMCKa,  XpaHEHHUS,
00paboTKu W aHaIM3a
uHdopmarm

I[IK-6 CnocobHocTh
OLIEHUBATh
TEXHHYECKOE
COCTOSIHUE u
OCTaTO4YHBIA  pecypc
o00opynoBaHus

TIK-6.1 OrnecHuBaeT
TEXHHUYECKOE
COCTOSIHHE
o0opynoBaHus C
HCIIOJIb30BaHUEM
CpeICTBAMH 51
METOIaMU
KOMITBIOTEPHOU
IHArHOCTHKHU

I1IK-6.2
XapaKTEPUCTHKH,

OnenuBaet

TIPUHITUITHI
OCTPOECHUS u
(yHKIIMOHUPOBAHUS
9KCIUTYyaTUPYEMOTO
AJIEKTPOOOOPYIOBAHUS

Ompoc, mokmazg
TECT,
BBITIOJTHCHUE
71a00paTOPHBIX
pabor
9K3aMeH

IIpepsiBaHus B

MHUKPOKOHTPOJIJICpax.

CoOBITHS U UX
o0OpaboTka B

MUKPOKOHTPOJIJIEPAX.

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

JIIA

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

MaTeMaTHUIe CKHi
anmnapar Jyuisi peleHus
KOHCTPYKTOPCKUX |
TEXHOJIOTHUYCCKHUX
3a7a4

OIIK-2.2.
PazpabarbiBaer u
peanu30BbIBAET
QITOPUTMBI  pEIIeHUS
3aza4y c
HCIOJIb30BaHUEM
MIPOTPaMMHBIX
CPEICTB

Ompoc, mokmang
TECT,
BBITTOJTHEHHE
71a00paTOPHBIX
pabort
9K3aMeH
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OIlK-2.3.

[Ipumenser
MMEIOIIUECS] CPEICTBA
UH(GOPMAIIMOHHBIX
TEXHOJIOTUH s
MOMCKa,  XpaHEHHS,
00paboTKu U aHaIM3a
uHdopmarm

I[IK-6 Cnoco6HOCTh
OLICHUBATh
TEXHHYECKOE
COCTOSIHUE u
OCTaTO4YHBIA  pecypce
o0opynoBaHus

[IK-6.1 OuenuBaer
TEXHUYECKOE
COCTOSIHUE
o0opynoBaHus c
UCIIOJIb30BaHHEM
CpeAcTBaMH u
METOaMU
KOMITBIOTEPHOU
JTUArHOCTUKU

I1IK-6.2
XapaKTEPUCTHUKH,

OnenuBaet

HPUHIUITBL
TIOCTPOCHUS u
(YHKIIMOHUPOBAHUS
IKCILTYyaTHPYEMOTO
3JIEKTPOOOOPYIOBAHUS

Ormpoc, toknaz
TECT,
BBITIOJTHCHUE
1a00paTOPHBIX
pabor
9K3aMeH

WnTepdeiicsl,
OCHOBHBIE TIOHATHS.
Nurepdeiic UART.
Wntepoeiic
IIpsmont  nmoctyn
namsatu (DMA).

SPI.
K

OIIK-2 Cnocoben
pa3zpabarbiBaTh
AITOPUTMBI u
KOMHBIOTepHI)Ie
IPOTPaMMBlI,
HpI/Il"O}IHI)Ie
MPaKTUIECKOTO
HpHMeHeHHﬂ

JIA

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

MaTeMaTHUIe CKHit
anmnapar Jyuisi peleHus
KOHCTPYKTOPCKUX |
TEXHOJIOTHYECKHUX
3aj71a4

OIIK-2.2.
PazpabarbiBaer u
peanu30BbIBAET
QITOPUTMBI  pEIICHUS
3aza4 c
WCIOJIb30BaHUEM
MIPOrPaMMHBIX
CPEICTB

OIIK-2.3.
[Ipumenser
HMMEIOLIHUECS CPENCTBA
WH(POPMAITMOHHBIX
TEXHOJIOTUI
MOUCKA,

JJIA
XpaHCHUA,

Ompoc, mokmang
TECT,
BBITTOJTHEHHE
71a00paTOpHBIX
pabort
9K3aMeH
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00paboTKK U aHaNM3a
nH(popMaIuu

IIK-6 CnocoOHOCTh
OLICHUBATh
TEXHUYECKOE
COCTOSTHUE u
OCTaTO4YHBIA  pecypc
000pynoBaHUs

[IK-6.1 OuenuBaer
TEXHUYECKOE
COCTOSIHUE
o0opynoBaHus c
UCIIOJIb30BaHUEM
CpeAcTBaMH u
METOaMU
KOMIIBIOTEPHOM
JTUarHOCTUKHU

I1IK-6.2
XapaKTEPUCTHUKH,

O1LieHUBaET

TPUHIUITBI
TIOCTPOCHUS u
(YHKIIMOHUPOBAHUS
IKCILTYyaTHPYEMOTO
3JIEKTPOOOOPYIOBAHUS

Ormpoc, noknazg
TECT,
BBITIOJTHCHUE
1a00paTOPHBIX
pabor
IK3aMeH

[IpeobpazoBarenu ALIIT
u LAII IlocTtosiHHBIE M
oTiepaTHBHBIC
3allOMHUHAIOIINE
YCTPOMCTBA.

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

JIIA

OIIK-2.1. Ucnons3yet
METOJbl aHaiu3a u
MOJICJIMPOBAHMS,
(husuko-
MaTEeMaTUYECKUI
anmnapar JUisi peleHus
KOHCTPYKTOPCKUX |
TEXHOJOTUYECKHUX
3a7a4

OIIK-2.2.
PazpabarbiBaer u
peanu30BbIBAET
QITOPUTMBI  pEIIEHUS
3a1a4y c
MCII0JIb30BaHUEM
MIPOrPaMMHBIX
CPEICTB

OIIK-2.3.

[Ipumenser
HMMEIOIINECS] CPEeICTBa
WH(POPMAITMOHHBIX
TEXHOJIOTUH I8
TIOUCKA, XpaHEHWS,
00paboTKK U aHaM3a
nHdopMauu

Ompoc, mokmazg
TECT,
BBITIOJTHCHUC
71a00paTOPHBIX
pabor
9K3aMeH

I[IK-6 CnocobHocTh
OILICHUBATh
TEXHUYECKOE
COCTOSIHHE "

I1K-6.1
TEXHUYECKOE

OueHuBaeT

COCTOSAHHUE

Ompoc, noknazg
TECT,
BBITIOJTHCHUE
1a00paTOPHBIX
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OCTaTO4YHBIA  pecypc
000pymOBaHUs

o0opynoBaHus c
UCIIOJIb30BaHUEM
CpeICTBaMU u
METOAMHU
KOMIIBIOTEPHOM
JUarHOCTUKU

[1IK-6.2
XapaKTEePUCTHUKHU,

OueHuBaeT

MPUHIIMIBI
HOCTPOCHUS "
(YHKIMOHUPOBAHHUS
IKCILITyaTHPYEMOro
ANEKTPOOOOPYIOBAHHUS

pabot
9K3aMeH

VYerpoiicTBa BBOAA U
BbIBOZIa HH(OpMaLIUK.

OIIK-2 Cnocoben
pa3pabarbiBaTh
aJIrOPUTMBI u
KOMIIBIOTEPHbBIE
IPOTrPaMMBl,
MIPUTO/THBIC
PAaKTUIECKOTO
PUMEHCHHS

TS

OIIK-2.1. Ucnions3yet
METOJbl aHaluu3a u
MOJICJIMPOBAHMS,
(busuko-
MaTEeMaTUYECKUI
anmnapar Jyuisi peleHus
KOHCTPYKTOPCKUX U
TEXHOJOTUYECKHUX
3a7a4

OIIK-2.2.
Pa3pabarbiBaer u
peanu30BbIBAET
QITOPUTMBI  PELICHUS
3aj1a4 c
MCIIOJIb30BaHUEM
MIPOTrPaMMHBIX
CPEICTB

OIIK-2.3.

[Ipumensier
MMEIOIIIHUECS CPEJICTBA
WH(POPMAITMOHHBIX
TEXHOJIOTUH s
TIOUCKA, XpaHEeHUs,
00paboTKK U aHaM3a
nHdopMauu

Ompoc, mokmazg
TECT,
BBITIOJTHCHUE
1a00paTOPHBIX
pabor
9K3aMeH

[IK-6 CnocobHOCTh
OLCHNUBATH
TEXHUYECKOE
COCTOSTHUE "
OCTaTOYHBIM  pecypce
000pymoBaHUs

[IK-6.1 OuenuBaer
TEXHUYECKOE
COCTOSIHHE
o0opynoBaHus c
HCIIOJIb30BaHUEM
CpeICTBaMU u
MeTOJaMH
KOMIIBIOTEPHOM

Ompoc, noknazg
TECT,
BBITIOJIHEHHE
1a00paTOPHBIX
pabot
9K3aMeH
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JAUAarHOCTUKHU

[IK-6.2  OuenuBaet
XapaKTepUCTUKH,
MPUHIUTIBI
HOCTPOEHUS u
(YHKUIMOHUPOBAHHUS
9KCILTYyaTHPYEMOTO
3IEKTPOOOOPYIOBAHUS

Jranbl popMupoBaHuA KoMunereHuui B mpouecce ocsoeHusi OITOII npsmo
CBs3aHbl C MECTOM JUCIUIUIMH B oOpa3oBaTelbHONM Tmporpamme. Kaxawlii srtan
dbopMUpOBaHUST KOMIIETEHIINH, XapaKTEPU3YeTCsl ONPEACIICHHBIMU 3HAHUSIMHU, YMEHUSIMU U
HaBbIKaMH U (WJIK) ONBITOM NMPO(ECCHOHATBHON AESITENbHOCTH, KOTOPhIE OIICHUBAIOTCS B
MpOLIECCe TEKYIIEro KOHTPOJIA YCHEBAEMOCTH, MPOMEKYTOYHOM aTTecTalud IO
JUCLUIUIMHE (IIPAKTHUKE) U B MTPOLIECCE UTOTOBOM aTTECTAIUU.

JucuunnnHa  «MUKpONpPOLECCOPHBIE  CUCTEMBI B JHEPIETHKE»  SIBISETCS
(PMHATBHBIM 3TAOM KOMILUIEKCA JHUCLUMIUIMH, B XOA€ HM3yYEHHS KOTOPBIX y CTYIEHTOB
dopmupyrorcs komnerenuuu OIIK-2 u TTK-6.

®opmupoBanuss komrnereHunu OIIK-2 wu 1IK-6 HaumHaercs ¢ wU3ydeHUd
mucuuIuinHbel - «KommbrorepHass rpaguka Npud  NPOEKTUPOBAHHUMY, «KOMIIBIOTEPHOE
MOJIEJIUPOBAaHUE MTPOLIECCOB IEKTPOIHEPTETUKI.

Hrorosas onenka copmupoBanHoctu komrerenuuit OIIK-2 u I1K-6 onpenensiercs
B IIEPUOJ OATOTOBKM M CIIa4H FOCYJapCTBEHHOTO 3K3aMEHA.

B mnpouecce wu3ydyeHMs IMCUMINVIMHBI, KOMIICTEHLUHM Tak:ke (opmupyrorcs
MO TAIHO.

OcuHoBubiMH dTantamMu popmupoBanus OIIK-2 u T1K-6 npu n3ydeHUn IUCIUTITAHBI
«MHUKpOIIPOIIECCOPHBIE CUCTEMBI B 3HEPIETHUKE» SBIISETCS MOCIEAOBATEILHOE U3yUYEHUE
COJIEPKATEIBHO CBS3aHHBIX MEXKAY CcO0O0Ml TeM y4eOHbIX 3aHATHH. M3ydeHue Kaxmaoi
TEMbl  MPEANOJaraeT OBJIAJCHHUE CTYIACHTAMH HEOOXOAMMBIMHU  JECKPUIITOPAMU
(cocTaBnsirOUIMMH ) KOMIIETEHLIUH. /{7151 o1leHKH ypoBHS c(DOPMUPOBAHHOCTH KOMIETEHIUN
B IPOLIECCE W3YYEHMS AMCLMIUIMHBI NPETyCMOTPEHO MPOBEACHUE TEKYIIEro KOHTPOJsS
YCIEBAEMOCTU MO TeMaM (pazfenaMm) JUCUUIUIMHBI U MPOMEXYTOYHOW aTTeCTaluu IO
JUCLUIUIMHE — SK3aMEH.

6.2. KoHTpOoJIbHBIE 321aHNsI 1 MATEePHAJIbl, HEO0OXOAUMBbIE /1JIsl OLleHKH 3HAHUM,
YMEHUI U HABBIKOB M (MJIN) ONBITA IeATEJbHOCTH, XAPAKTEPU3YIOLIUX ITAIbI
(¢opMupoBaHNsi KOMIIETEHINI B NPollecce 0CBOEHUS 00pa30BaTeILHOI MPOrpaMMbl

6.2.1. KoHTpo/ibHBbI€ BONIPOCHI IO TeMaM (pa3jaejam) JAJIs ONpoca HA 3aHATUAX

Tema (pazgen) Bompocsr

Tema l. [Tonstue | OIIK-2

UIEKTPOHHOM  cHUCTeMBI. | 1. [IoHATHE 3IEKTPOHHON CHCTEMBI.

MUKpOKOHTPOIIEPHI U | 2. MUKpOKOHTPOJUIEPHI 1 MUKPOIIPOLIECCOPBHI.
MHKPOIIPOLIECCOPHI. [IK-6

[IpencraBnenue 3. IlpeacraBnenue nHdopMalvy B MUKPOIPOLIECCOPHON CHCTEME.
uHdopMauu B
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MHKPOIPOLIECCOPHOM
CUCTEME.

Tema 2.
Mukpornporeccopsl c
COKpAIIICHHBIM U TOJIHBIM

OIIK-2
1. CTpykTypa MUKPOKOHTpOJLJIEPA.
2. Vctopust pa3BUTHS ApXUTEKTYP MUKPOIIPOLIECCOPOB.

HabopoM komanz. | [1K-6

CrpykTypa 3. [Ipou3BoauTEIN MUKPOIIPOIIECCOPOB.

MHUKPOKOHTPOJLIEPA. 4. [Ipumepbl NpUMEHEHHUs] MUKPOIIPOLIECCOPOB B YHEPIE€THKE.

Tema 3. Tunst | OIIK-2

TaKTUPOBAHUS 1. Tunbl ©W OCOOEHHOCTH T€HEpParopoB, BIUSHUE YACTOTHl Ha
MUKPOKOHTPOJIJIEPOB. XapaKTEPUCTUKU MUKPOIPOLIECCOPHBIX CUCTEM.

[TopTel BBOJa-BrIBoAa. | I1K-6.

Crpykrypa u | 2. [lopTel BBOAA-BBIBOJA.

(GyHKIHOHATIBHOE 3. Crpykrypa U (yHKIMOHAIBHOE HA3HAUY€HUE IMOPTOB OOIIEro
Ha3Ha4YEHUE [IOPTOB | HA3HAYEHUSI.

00I1ero Ha3HAYECHHUSL.

Tema 4. | OIIK-2

Onextponorpedbnenre  u | 1. Haznauenue Taiimepa.

PEKUMBI pabotel | 2. OcHOBHBIE (DYHKIIMK MOAYJIS TalilMepa-CuETINKA.
MHKPOKOHTPOJIJIEPOB. [1K-6.

OcHoBHbIE ¢ynkuuu | 3. OcoOeHHOCTH TPUMEHEHUS TAUMEPOB CYCTUYMKOB B SHEPTETHKE.
MOYJIst Taitmepa- | 4. Cnenyaau3upoBaHHbIC TAUMEPBI, CTOPOKEBOM Taimep.

CYETYHKA.

Tema 5. IIpepriBanus B OIIK-2

MUKPOKOHTPOJIIEPAX. 1. CrtocoOb1 0OMeHa TaHHBIMU B MUKPOIIPOIIECCOPHBIX CHCTEMAX.

CoObITus M UX 06paboTKa
B MHUKPOKOHTpOJIIEpax.

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

Tema 6. UnTepoeiicsl,
OCHOBHBIE TTOHSTHS.
Wntepodeiic UART.
Unrepdetic SPI. [Ipsmoit
noctyn k namsata (DMA).

OIIK-2

1. IlporpammMHbIii crioco0 oOME€Ha JaHHBIMH B MHUKPOMNPOIIECCOPHBIX
CUCTEMAX.

[1K-6.

2. Untepodeiic UART.

3. Uurepdeiic SPI.

4. ITpsimoii goctyn K namsita (DMA).

Tema 7. [Ipeobpa3zoBarenu

OIlK-2

AIII " LTAIL | 1. [Ipeobpa3oBanus udpoBbIX cCUrHaNOB B aHajorosele (LIAI).
[TocTtossHHBIE u | 2. IIpeoOpazoBanus aHAIOTOBBIX CUTHAIOB B 1 possie (ALIT).
OIIEpaTUBHBIE [1K-6.

3alIOMHUHAIOIINE 3. ITocTostHHBIE 3aMIOMHUHAIOIINE YCTPOMCTBA.

YCTPOMCTBA. 4. OnepaTuBHbIE 3alIOMUHAIOIINE YCTPOMCTRA.

Tema 8. YcrpolicTBa BBOJA
Y BbIBOJIa MH(OpMAITUH.

OIIK-2

1. CtpykTypa nepudepuitHOro ycTpoiicTaa.

2. OyHKIMY U CTPYKTypa CUCTEMBI BBO/Ia-BBIBO/IA.
[1K-6.

3. YerpoiicTBa BBOa MH(GOpMAIUH.

4. YerpoiicTBa BbIBOJIa HH(POPMAIHH.

HIkana oneHUBAHUS OTBETOB HA BONPOCHI
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[IIkxana ornteHBaHUA

Kpurepun onennBanus

«OTIInYHO»

OOyyaromuiicss TIyOOKO M COIEpXKAaTelIbHO PACKPBIBAET OTBET Ha
KX TEOpeTHYEeCKHi BOMpOC, He aomycTuB omubok. OTBeT
HOCUT DPa3BEpHYTBIM M  HCYEPIBIBAIOIIMM  XapakTep, MOXKET
000CHOBaTh  CBOM CYXKICHHS, NPUMEHUTh 3HAHHUS Ha IPAKTHUKE,
MPUBECTH HEOOXOIUMBIE NMPUMEPHI HE TOJIBKO MO y4eOHUKY, HO U
CaMOCTOSATEIIFHO COCTABJICHHBIC;

«Xopomo»

OOyyaromuiicss B LEJIOM PAacCKPBIBAET TEOPETHYECKHUE BOMPOCHI,
OJTHAKO OTBET XOTS Obl HAa OAMH W3 HUX HE HOCUT Pa3BEpHYTOro U
HCYEPIBIBAIOLIETO XapaKTepa.

«y,I[OBJ'IeTBOPI/ITeJ'IBHO»

OOyuaromuiicss B 1LIEJIOM pacKpbIBaeT TEOPETUUYECKUE BOIPOCH U
JOMyCKAaeT  psii  HETOYHOCTEeH, (parMeHTapHO  pacKpbIBaeT
coliepaHHe TEOPEeTHYECKUX BOMPOCOB WM HMX PaCKpbIBAET
COZEPXKATEIbHO, HO JIOIYCKasl 3HAUNUTEIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEILHON

OOyyaromuiicss He 3HaeT OTBETOB HA MOCTaBJICHHbIE TEOPETUYECKUE
BOIIPOCHI.

6.2.3. OueHoYHbIE CPEACTBA OCTATOYHBIX 3HAHUM (TECT)

OIIK-6.

1. Yem npUMHIUNHAIBHO O0TJINYaeTCA MUKPOKOHTpoJLIep (MK) ot

MuKpomnpoueccopa (MII)?
1) MK umeeT BCTpoeHHYI0 MaMsTh U nepudeputo, a MIT — nHer
2) MII paboTtaet TOJIBKO ¢ aHAJIOTOBBIMH CUTHAJIAMU
3) MK He noaniep>xuBaeT npephIBaHUS
4) MII Bcerma aemesiae MK

2. Kakoe NpeaAcCTaB/JICHUEC JAHHBIX HCIIOJbB3YETCH AJA XPAHCHUA

oTpuuAaTebHbIX yucesa B MK?
1) Tonbko psIMOIA KOJT
2) Tonbko 0OpaTHBIN KO
3) JlonoJHUTENBHBIA KO
4) IllectHaguarepuyHblil popmat

3. Kakoii THI NaMATH MUKPOKOHTPOJLJIEPA COXPAHSIET JaHHbIE NIPH

OTKJIIOYEHUU NMUTAHUA?

1) 03V (RAM)

2) Ksm-namsrhb

3) 113V (Flash/EEPROM)
4) Peructpsl 00I111eT0 Ha3HAUYCHUS

4. Yto o3HauaeT pa3psaaHOCTh npoueccopa (8/16/32 o6ur)?
1) Pazmep skpana nucruies
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2) Pasmep MammHHOTO clioBa (00padaTbiBaeMbIe 3a TAKT JIAHHbBIC)
3) KonuuecTBo HOXEK kopiyca MK
4) CkopocTtb niepegaur Janubix o UART

5. Kakasi cucteMa CUMCJIeHHs Yalle BCero MCIoJib3yeTcsi 1JI HU3KOYPOBHEBOIO
nporpammupoBanus MK?

1) decsatuunas

2) JIBouuHasi

3) lllecTtHaaumarepuynas

4) Pumckas

6. Kakasi apxuTeKTypa MUKPONPOLECCOPA XapaKTePU3yeTcsl HEOOIbIITUM
KOJIMYECTBOM MPOCTHIX KOMAaH/I, BHITIOJTHSIEMBIX 32 OJINH TaKT?

1) CISC

2) RISC

3) VLIW

4) MISC

7. Kakoi u3 nepevyucjaeHHbIX MPOLecCOPOB ABJIACTCH TUIIMYHBIM
npencrasureaem CISC-apxurexkrypbi?

1) ARM Cortex

2) Intel x86

3) MIPS

4) RISC-V

8. Kakoe u3 caexyromux yreep:;kaeHuii BepHo ajiasi RISC-npoueccopos?
1) Umerot OoubiIoit HAOOP KOMaH pa3HOW JITMHBI

2) Ucnonb3yroT KOHBEWEepHY0 00pabOTKy KOMaH1

3) TpeOytot Gombliie Tpan3uctopos, uem CISC

4) KomaHbl BBITIOJIHAIOTCS 32 Pa3HOE KOJMYECTBO TAKTOB

9. Kakoe npeumymectso umeetr CISC-apxurekrtypa nepex RISC?
1) Bosnee BrICOKast TAKTOBAs 4aCcTOTA

2) Menbimuit 06beM Kojia mMporpamMm

3) Bosiee nmpocroe ycTpoiCcTBO mpolieccopa

4) Jlyumas 3Hepro3pPpexkTuBHOCTD

10. Kakoii U3 cCOBpeMEeHHBIX MPOLECCOPOB MCIOJIb3YeT THOPUIHBIH MOXXO0/
(RISC/CISC)?
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1) ARM Cortex
2) Intel 8086
3) AMD Athlon
4) PowerPC

11. Kakoi 13 nepe4ncjaeHHbIX HCTOYHUKOB TAKTUPOBAHUA ABJIAETCH HauboJ1ee
TOYHbIM?

1) Bayrpennuii RC-renepatop

2) BHelHui KBapleBbI pe30HATOP

3) Baytpennuii TakroBslii reneparop (HSI)

4) Iudposoii reneparop ¢ GAITY

12. /Ins 4ero B MUKPOKOHTPOJLJIEPaX McIoJib3yercsa cucrema PLL?
1) st yMEHbILIEHUsI SHEPTONOTPEOICHUS

2) 511 yMHOXKEHUSI TAKTOBOM 4aCTOTBI

3) it reHepayu CIly4ailHbIX YACEIT

4) Jlns 06pabOTKM aHAJIOTOBBIX CUTHAJIOB

13. Kakoii mapameTp xapakTepu3yeT cTa0MJILHOCTh TAKTOBOIO reHeparopa?
1) Hampsixkenue nutanus

2) TemneparypHbIii Apeiid 4acToTh

3) KonnuecTtBo BeiBO10B MK

4) Pa3psimHOCTh IIUHBI TAHHBIX

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

1) Buenrnuii kBapi Ha 16 MI'g

2) Buytpennuii RC-renepatop Ha 1 MI'ig

3) PLL ¢ yMHOXXE€HHEM 4aCTOThI

4) BHenrHuil reHeparop TAKTOBBIX UMITYJIbCOB

15. UTo npou3oiaeT, ecjif OTKJIIYUTh TAKTOBBIN CUTHAJ IS epuepuiitHoro
MOayJasi?

1) YBenuuurcs ero ObICTpoaeicTBUE

2) Moayns epecTaHeT padoTarhb

3) YMenbuuTces suepronorpedienne MK

4) ABTOMaTHYECKH BKJIFOUUTCS pE3E€PBHBIN TeHEPATOP

16. Uto o3Hauaer ab0OpeBuarypa '""RS-232"?
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1) CranmapT yHUBEpCalbHOM MOCIE0BATENbHOMN IIIMHbBI

2) IIpoTokosn 6ecrpoBOIHOM CBSI3H

3) YHuBepcanbHbIN CTaHIapT MOCIEA0BATEILHOTO HHTEpPeiica
4) CraHmapT JOKaJIbHBIX CETel

17. Kakoe ycTpoiCTBO OTHOCHTCH K YCTPOHCTBAM BbIBOAAa HH(pOpManum?
1) Muxpodon

2) CeHcopHas MMaHeNb

3) Hucrneit

4) KnorouHas KjiaBuaTypa

18. Yrto siBiIsieTCS OCHOBHBIM HEIOCTATKOM MOCJI€10BATEJIbHBIX HHTEPdeiicoB
OTHOCHUTEJILHO NMapasliIeJIbHbIX?

1) Bosnbliiee KOIMYECTBO MTPOBOJIOB

2) Bricokas cTOMMOCThH 000pyIOBaHUS

3) Huskas nporyckHas cmiocoOOHOCTh

4) HeBO3MOXHOCTh MOJKIIOUEHUSI K HECKOJIBLKUM yCTPOUCTBAM Cpazy

19. Yto npeacrasJsieT co0oi oneparuBHas namarb (RAM)?

1) YcTpoiicTBO 1OATOBPEMEHHOTO XPAHEHUS TAHHBIX

2) DHepro3zaBUCUMAasl TAMATh JIJI1 BPEMEHHOTO XpaHEHUS UCTIOMHSIEMBIX
WHCTPYKITUI U TaHHBIX

3) Bydep odmena nndopmairieit Mexay MporeccopoM U KECTKUM JTUCKOM
4) PeructpoBas maMsTh BHYTPU CaMOro mpolieccopa

20. Kakue 1Ba mapamMerpa XapakTepHu3ylOT POU3BOAMTEILHOCTh YCTPOCTBA
BBOJa-BbIBOAA?

1) YactoTa 0OHOBICHHMS KpaHa U OOBEM MaMSTH

2) ToyHOCTb MO3UIITMOHUPOBAHUS U APKOCTb IMOJCBETKU

3) BpeMmst oTKIMKa 1 10JI0Ca MPOITY CKaHUS

4) Pazmep nukcens U nyOWHA 1BETa

21. Yto Takoe npepbiBaHMe B MUKPOKOHTpoJLIepe?

1) IIpouecc oxuaaHus NOCTYIJICHUS! JAHHBIX OT BHEIIHETO YCTPOMCTBA

2) BpemenHast octaHOBKa OCHOBHOM MpOrpamMMmbl 1Jis 00CTYKUBaHUS COOBITUS
3) ABTOMaTuyeckas nepesarpyska MUKpOKOHTpoJIIepa

4) 3anuch JaHHBIX B YHEPTOHE3aBUCUMYIO MaMsTh
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22. I'ne XpaHUTCS COCTOSTHME MUKPOKOHTPOJLIEPa NpU 00padoTke
npepbiBaHusA?

1) Bo BHemIHENH 3HEPrOHE3aBUCUMON MaMSITH

2) B cniennanbHBIX pErucTpax MUKPOKOHTPOJIIEpA

3) B cnennanbHOM o6nacTu duieni-nmamsTu

4) B nepemeHHOM T100AIbHOM 00IACTH MPOTPAMMBI

23. Yro Ha3piBaercsa o0padorunkoM npepsiBanus (ISR)?

1) [Iporpamma HauaIbHOM 3arpy3Ku MUKPOKOHTpOJLIEpa

2) CneunanbHasi poIeAypa, BBITIOIHsIEMas MPU BO3SHUKHOBEHUHU MPEPHIBAHUS
3) OyHKIMA YCTAaHOBKH MPUOPUTETOB IIPEPHIBAHUIN

4) Meton onpeneneHus HAIUYUs OMUOKHU B MPOrpaMMe

24. Kakue cymiecTBYIOT MEXaHU3MBbI YIIPABJICHHUS IPUOPUTETAMH
npepbIBaHuii?

1) Tonpko mporpaMMHOE U3MEHEHUE MPUOPUTETA

2) UcknrounTensHO anmapaTHble YpPOBHH IPUOPUTETOB

3) KomOuHanus annapaTHeIX YPOBHEH U IPOrPaMMHOTO Ha3HAUYEHUs

4) He cymiecTByeT MEXaHU3Ma YIIPABICHUS IPUOPUTETAMU

25. Kakoii MexaHM3M MO3BOJIsIET MPEPBaTh BbINOJHEHHE OCHOBHOIO IMKJIA
NMPOrpaMMbl IPH U3MEHEHUHU 3HAYECHUS ONPeNeIEHHOT0 PerucTpa Wi CUrHAJIa Ha
Bxoxae?

1) Taitmep

2) O6pabOTYHK UCKITHOUCHUS

3) Monynb cpaBHEHUS 3HAYCHU I

4) TlepexBar curHasa npepbIBaHUs

26. Uto o0o3Hauaer ab0OpeBuarypa DMA?
1) Direct Mode Addressing

2) Data Memory Acquisition

3) Dynamic Multiplexing Architecture

4) Direct Memory Access

27. OcHoBHOe Ha3HaYeHHe DMA-kaHa/la B MUKPOKOHTPOJLJIEpe:

1) IloBblllIeHNE BRIYUCIUTEIHHON MOIIIHOCTH MPOIIeccopa

2) bricTpas nepenava JaHHBIX MEXKIY MAMSTHIO U IEpUPEPUITHBIMU yCTPOMCTBAMU
0e3 yuacTtus mpoiieccopa

3) YBenuuenue oobemMa TOCTYITHOM ONEpaTUBHON MaMsATH
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4) OnTuMH3alys SHEProNoTPEOICHUs CUCTEMBI

28. Kakue nannble nepeaarrcs ¢ nomoubo DMA?

1) laHHbBIE TOJIBKO U3 BHYTPEHHEH MaMsITH MUKPOKOHTPOJLIEpa

2) JlaHHbIE UCKJIFOUYUTENILHO OT BHEIIHUX YCTPOMCTB

3) JIroOble nanHBIe MEXY JIIOOBIMH Y3JIaMU MUKPOKOHTpoJuiepa (nepudepus <>
aMATh, IAMAThH <> MAMSTh)

4) Undopmanus TOIBKO O COCTOSHUU BHYTPEHHUX PETUCTPOB

29. KakoBa ocHOBHAasl BbIT0/1a OT UCNOJIb30BaHuss DMA?

1) OcBoOOXKIEHNE PECYPCOB MPOIECcCOopa JIsl BHIMOTHEHUS JPYTUX 3a/1a4

2) 3HauuTEIHbHOE YBEIUYCHUE KOJMUECTBA 00pabaThIBaeMbIX MepudepuitHbIX
YCTPOWCTB

3) ViydiieHre TOUHOCTH aHAJIOTO-UU(PPOBOTO NPEeOOPa30OBaAHUS

4) DxoHOMUS TOTPEOIIIEMON SHEPTUU

30. Kakue nelicTBUsI NPOMCXOAAT MOCJIe 3aBepiueHus onepanun DMA?

1) LleHTpanpHBI MPOLIECCOP MOIYYAeT CUTHAJ O 3aBEPIICHUH U IPOAOIHKAET CBOKO
paboty

2) KonTpomiep DMA cam 0OHOBIISIET pETHCTPhI JAHHBIX U TOTOBUTCSA K CIETYIOLIEH
3a/aqe

3) brnokupyercs nanpHelas padbora Bcex nepudepuitHbIX yCTPOHCTB

4) ITpoucxoauT MoJIHAs Tiepe3arpy3ka MUKPOKOHTpoJLIepa

Kuarou 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 23.2 243 254 264 27.2 28.3 29.1 30.1

IIxana oueHUBaHUA Pe3yJIbTATOB TECTUPOBAHUA

% BepHBIX pelieHui (0TBETOB) Ikana oueHuBaHust
85 - 100 OTJINYHO
70 - 84 XOpOIIO
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYIOBJIETBOPUTEIBHO

6.2.4. IlpumepsI J1a0OPATOPHBIX padoT
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OIIK-2, ITK-6
Jlaboparopnas padora Ne 1
OTtinanoynas niara 1 MUKpokoHTposuiepa K1986BE92QI u cpena
nporpammupoBanus Keil pVision

eab padoThbI:

— 3HAKOMCTBO C JICMOHCTPAllMOHHO-OTIAIOYHONW TUTATOW JII MUKPOKOHTpOJIIEpa
K1986BE92QI;

— MOJTyYeHHe HaBBIKOB padoThI B cpene Keil puVision;

— MIOJTyY€HHUE MPECTABICHUS O CTPYKTYpE MPOeKTa Ha si3bike CH.

Ob6opynoBanue:

— OTJIAIOYHBIN KOMIUIEKT JU1s1 MUKpOKOHTpoiuiepa K1986BE92QI;
— nporpammarop-otinaguuk MT-Link;

— IIEPCOHAJIBHBIN KOMIIBIOTED.

IIporpammHoe ob0ecnieyuenue:

— onepaunoHHas cuctema Windows 10;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.20;

— npaiiBep nporpammaropa MT- Link;

— IPUMEPHI Kojla POTPaMM.

3amanue

He 3a0yabTe BBINOJIHUTH pe3epPBHOE KOMMUPOBAHUE MPOEKTOB, OMMCAHHOE B pas3zelie
1.1. D10 HEOOXOAMMO, YTOOBI HE IOPTUTH UCXOIHBIE TTPOCKTHI.

1. B mpoekre Labl 1 caenaiite Tak, 4ToOBl OAWH CBETOAMOM MHUTAJ C YacTOTOM 4
I'n, a BTOpOM — € wacrorou 0,5 I'm.

[Tosicuenue. J{7st TOT0 03HAKOMBTECH C cofiepkaHrueM Moayis led.c u ero 3aromoBka
led.h. OGpaTuTe BHUMaHUE HA NPOTrPAMMHYIO peasi3allii0 MUTAHUs, TTIOHATHE YaCTOThI U
€€ 3aBUCUMOCTH OT MEepHOa CUTHAIA.

2. B npoekre Labl 2 HyXHO BbIBECTH Ha MHAMKATOP OETYUIYIO0 CTPOKY C JIFOOBIM
CJIOBOM WJIH CIIOBOCOYETAHUEM Ha PYCCKOM SI3bIKE, COCTOSAIINM M3 KOJIMYECTBa CHMBOJIOB B
nuama3zone ot 8 10 16. Crpoka goiKHA HAaXOAUTHCS B CAMOM HU3Y AUCILICS W JBUIAThCS
CO CKOPOCTBIO B JIBa pa3a OoJbllIeH, YeM HayaabHasl.

[Tosicnenue. [{st 5TOro 03HaKOMBTECH C COAEPKUMBbIM Monyis lcd.c. B 3aromoBke
mlt font.h BbI HalineTe KOonUPOBKY pycckux OykB. Tam e mpuBeeHbl N300pakeHUsT BCEX
CUMBOJIOB IIpHUQTA.

OIIK-2, ITK-6
JlaGopaTropnas padora 2
JInHnu BBOIa-BbIBO/A 001IEr0 HA3ZHAYEHUS
[lenb pa®oOThI: MOTyYeHHE HABLIKOB pabOThl C MOPTAaMHM BBOJA-BBIBOJA OOIIETO
HA3HAYEHUS!, CBETOAMOAAMU U MEXaHUYECKUMU KHOTTKAMH.
OOGopynoBanue:
— OTJIAIOYHBIN KOMIUIEKT 111 MUKpOKoHTpoiuiepa K1986BE92QI;
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— TIporpaMmarop-otiaauuk J-Link;
— nepuepuitHBIN MOAYIIb;
— IIEPCOHAJIBHBIN KOMIIBIOTED.

[TporpamMmmMHoe obecrieueHue:

— onepanronHas cucrema Windows 10 ;

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

— MPUMEPHI KOAA MPOTpamMM.

3ananue

He 3a0ynpTe BBINOIHUTH NOATOTOBKY K paboTe, onucaHHylo B paszaeine 3.1, a Takxke
pE3epBHOE KOIMMPOBAHUE ITPOEKTOB, ONIMCAaHHOE B pazzaeine 1.1.

1. Jlna mpoekta Lab3 1 BemmonHuTe KanuOpOBKY H3MEPHUTENS HaNpPSLKEHUS,
cpaBHuB mnoka3aHus Ha JKKM ¢ mnoka3aHusiMH MylnbTUMETpa W MOAOOpaB 3HAYEHUS
KaJIMOpPOBOYHBIX KOHCTaHT. JloOedTech, 4TOOBI 3HAYE€HWE WHAMKALMK Ha OTJIaJ0YHOU
JiaTe COBIAAJI0 CO 3HAYEHHEM Ha MYJIBTUMETPE.

[Tosicnenue. KannbpoBounsie koHcTaHThl uMeHytoTcss U ADC U u U ADC D u
conepxarcs B MogayJe adc.h.

2. Yoenutech, yto B npoekre Lab3 3 mpou3BoAMTCS U3MEPEHHUE TEMIIEPaTyphl B
rpanycax leascus (°C). s aToro nmpuciioHuTe najier (0e3 JUITHUX YCUIui!) K Kopmycy
MUKpPOKOHTpOJIEpa M moxaepxkure npuMmepHo 20 cekyna. Temmeparypa HEMHOIO
YBEITMYUATCS.

W3MeHuTe mporpaMmy Tak, 4ToObl TeMIEpaTypa Takke BbIBOIMIach B KenbBHHAxX
(K) u rpagycax ®apenreiita (°F).

3. Ha ocHoBe npoekra Lab3 4 peanusyiite BonbT™MeTp (Kak B mpoekte Lab3 1), HO
¢ ucnons3oBanueM DMA nipu pabote ¢ ALIL. Yoenutecs, uto nokazanust Ha KKU ctanu
0osee ctabuibHBIMY, YeM B npoekte Lab3 1.

4. Ha ocnoBe npoekra Lab3 5 opraHusyiiTe u3mMepeHus cpaszy MO TPEM KaHajlam:
HampspDKeHHE € BHEIIHEro MOTEHLMOMETpa, TEeMIlepaTypa CO BCTPOEHHOIO JaTdyvKa U
HarpsbkeHne co BctpoeHHoro narunka VREF. Hanpsokenus BeiBonute B MB, Temneparypy
— B rpaaycax Llenbcus.

[losichenne.  Kanan ~ HampsbkeHUsT ~— BCTPOEHHOTO — JJaTYMKAa  MMEHYETCs
ADC CH INT VREF.

Jlaboparopunas pa6ora 3
barapeiinblii 1oMeH

[lenb paboTHI: MOMyYEHUE HABBIKOB HCIIOJIIB30BAHUS YacOB PEabHOIO BPEMEHU U
PETHCTPOB aBapUHHOTO COXpAaHEHUS 0aTapeHOTro JOMEHA.

OOGopynoBanue:

— OTJIAJIOYHBIN KOMIUIEKT JU1sl MUKpOoKoHTpoiepa K1986BE92Q;

— nporpammarop-otinaguuk MT-Link;

— nepudepuitHbIA MOYJIb;

— [IEPCOHAJILHBIN KOMIIBIOTED.

[IporpammHuoe obecriedeHue:
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— oneparmonHas cucrema Windows 10/ 11;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.38a;
— npatiBep mporpammaropa J-Link;

— IIPUMEPHI KOJa TIPOTPaMM.

3ananue

He 3a0yapTe BBITIOJHUATH TOATOTOBKY K pa0oTe, OMMCAaHHYIO B pa3aene 7.1, a Takxe
pe3epBHOE KOMIMPOBAaHUE MTPOEKTOB, OMMCaHHOE B pazzeine 1.1.

1.B npoekre Lab7 1 3amaiite dYacTtoTy TakTUpOBaHMUsS sjapa paBHOM 20
MI'11.Y6enurech, 4TO TMOKa3aHUs OTCYETa CEKyHJ CTajdud OOHOBIAThCA B 4 pasa
MeEUICHHEN.

2.Ha ocnoBe npoekroB Lab7 1 u Lab7 2 cnenaiite OynuibHUK,CpaOaThIBAIOIMINN B
3agaHHoe B TekcTe mporpammbl BpeMs. Ha XKW BeiBoauTe Tekyliee Bpemsi U Bpems
cpabarbiBanus. [lpu cpabateiBanuu OyawibHUKAa HY>kHO BbiBecTH Ha JKKU cooluienue
«ITompem!» .

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

4 Mzmenure npoekt Lab7 2 takum 00pa3oM, 4ToObI MecAll B TEKYyIIEH1aTe mucancs
no-pyccku: AAHB, ®EB, MAP u 1.1.

[Ixana oneHuBanug

[IIkana oueHUBaHUs Kputepuu onieHuBaHus
«OTIMyHOY» 00yJaroNMiics ICHO U3JIOKUII YCIIOBHE 331a4H, PEIICHHE 000CHOBAI
«Xoporo» oOyyaroniuiicss sSCHO W3JIOXKWI YCIOBHE 3aJaud, HO B OOOCHOBAaHHH
pEIIeHUs] UMEIOTCSI COMHEHUS,
«YIOBIIETBOPUTEIBHOY oOyyaromuiicss ~ M3JIOXKWJT pelIeHre  3aJaud, HO  00OCHOBAll €ro

(bopMyITUpOBKaMH OOBIICHHOTO MBIILICHNUS;

«HeynoBneTBOpUTEIHHOY oOydJaromuiicss He YSICHHUJI yCIIOBHE 33/1a4H, perieHrne He 000CHOBAI OO
He chan paboTy Ha MpOBEpKy (B ciayyae MPOBEACHUS pPEUICHHs 3a1ad B
MUCbMEHHOU popme).

6.3. OLHEHOYHBIE CPEACTBA IPOMEKYTOYHOTI'O KOHTPOJIS
Bomnpocs! /151 MOATOTOBKYU K MPOMEKYTOYHOM ATTECTALMH MO0 UTOram
O0CBOECHMS TUCHUILUINHBbI MUKPONPOLECCOPHbIE CUCTEMbI B JHEPreTHKE

OIIK-2.

1. DnexTpoHHas cucrema.

2. MuUKpOIpo1Ieccop € COKpAIlIEHHBIM HAOOPOM KOMaH/

3. Mukpornpolieccop ¢ NOJIHbIM HA0OPOM KOMaH/I.

4. IIpencraBieHue YUCENT B MUKPOIIPOLIECCOPHOU CUCTEME.

5. Cnoco0slI afipecanivy MepeMEHHBIX B MaMSITH MPOIECCOPA.

6. CTpyKkTypa MUKPOKOHTpOJLIIEpA.

7. Tunel TaKTUPOBAHUST MUKPOKOHTPOJLIEPOB.

8. Tloptel BBOma-BbiBOma. CTpykTypa W (DyHKIIMOHAIBLHOE Ha3HauY€HUE TMOPTOB
o0111ero Ha3HAYCHUSI.

9. DnexkTponoTpedieHne U PeKUMBI pabOThl MUKPOKOHTPOJIEPOB.
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10. IlpepwiBanusi B MukpokoHtpoiiepax. CoObiTuss M uxXx 00paboTka B
MUKPOKOHTPOJIEpPAX.

IIK-6.

11. OcHOoBHBIC (DYHKIIUHM MOMIYJIS TaliMepa-CYETUNKA.

12. Nutepdeiickl, OCHOBHBIE TOHSTHUA.

13. UnTepdeiic UART.

14. UnTepdeiic SPI.

15. IIpsamoii noctyn k mamsitu (DMA).

16. [IpeobpazoBanus UGPOBLIX CUTHAIOB B aHajoroBbie (LIAIT).

17. IIpeobpazoBaHus aHAIOTOBBIX cUrHaioB B udposbie (ALIT).

18. IlocTosIHHBIE 3alTOMUHAIOIIUE YCTPONCTRA.

19. OneparvBHbBIE 3aTIOMUHAIOIINE YCTPONUCTBA.

20. YcrpoiicTBa BBOIa HH(POpMAIUH.

21. YerpoiicTBa BeIBOIa HH(DOPMAITHH.

22. CtpyKTypa nporpaMmMbl MUKPOIIPOLIECCOPHON CUCTEMBI.

6.4. Meroanueckue MaTepuaJbl, ONpeae/solKe MpoueaAypbl OLeHUBAHHUS
3HAHMi, yMEeHH i, HABBIKOB U (WJIH) ONBITA AeATeJbHOCTH, XapaAKTEePU3YOLINX 3TANbI
(opMupoBaHNS KOMIIETEeHUM I

OCHOBHOM LIENBIO MPOBEAEHUS IPOMEKYTOUHOM aTTECTALMU SABIISIETCS ONPENEIICHHE
CTENEHU JOCTHKEHUS 1ieJied 10 yueOHOW JUCIMILIMHE Wi ee pazaenaM. OcylecTBIseTcs
3TO MPOBEPKON U OLEHKOW YPOBHS TEOPETUUYECKOW 3HAHUM, MOIYYEHHBIX 00y4aromuMucs,
YMEHUS MPUMEHATh HX B PEIICHUWM NPAKTUYECKUX 3aJad, CTEINECHH OBJIAJCHHUS
00y4aroIMUMHCS PAKTUYECKUMHU HaBBIKAMU M YMEHUSAMH B 00beMe TpeOoBaHUM pabouei
OporpaMMbl MO JUCLUIUIMHE, @ TAK)KE UX YMEHUE CaMOCTOSTENbHO paboTarh ¢ y4eOHOI
JIATEPATYPOH.

Opranusanusi MPOBENCHHUS NPOMEKYTOUHOM aTTECTallMd perlaMEHTHpPOBaHA
«ITonoxxenueM 00 opraHuzauuMu oOpa30BaTeNbHOrO Ipouecca B  (deaepalbHOM
rOCyJapCTBEHHOM  aBTOHOMHOM  0Opa3oBaTelbHOM  yupexaeHuun  «MOCKOBCKUI
MOJINTEXHUYECKUA YHUBEPCUTET

6.4.1. Iloxa3aTreu OoLEeHWBAHUSI KOMIIETEHI U HA Pa3JIM4YHBIX 3Tanax ux (GopMHPOBAHMS,
AOCTH/KEHHE 00yYAIMMHCH IJIAHUPYEMbIX Pe3yJIbTaToB 00y4eHHs 10 TMCIUILTHHE

Kon u HanmenoBanue kommnereHuun OIIK-2 CnocobeH pa3pabarbiBaTh aJrOPUTMbl U KOMIIbIOTEPHBIE
IIPOrpaMMbl, IPUTOIHBIE JJISl MPAKTHUECKOTO MPUMEHEHUS

Jran Kpurtepun onenuBanus
(YPOBEHBb) | HeYIOBJIETBOPHUTEILHO | YIOBJIETBOPUTEIHHO X0po10 OTJIMYHO
3HATDb Ob6yuatomuiics OO0yuJatomuiics OO6yuatomuiics OO6yuaronuiics
,HeMOHCTpI/IpyeT OJTHOEe |ACMOHCTPHUPYET JAEMOHCTPHUPYET JEMOHCTPUPYET
OTCYTCTBHE HJIH HEIIOIHOE YacTUYHOE IOJIHOE COOTBeTCTBj/Ie
HEJIOCTATOUHOE COOTBETCTBHE COOTBETCTBHE CIIEAYIOLIUX 3HAHUM:
COOTBETCTBUE CJEeYIOLIUX 3HAHUM: cienyromux 3HaHu: | [IpuHIUIEL
CITE/TYIONINX 3HAHMA: [TpunIUTIBI ITpuHIATIBE MIPOCKTHUPOBAHUS
HpI/IHI_[I/IHBI MNPOCKTUPOBAHUSI MNPOCKTUPOBAHUA BHGKTROHHBIX
SNEKTPOHHBIX AIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
HIPOCKTHPOBAHNA . YCTPOICTB Ha OCHOBE YCTPOUCTB Ha MHKPOKOHTPOJIIEPHBI
DJIEKTPOHHBIX YCTPOUCTB OCHOBE X TIAT
Ha OCHOBE MHUKPOKOHTPOJLICPHE! MUKpPOKOHTposuiepH | [IpuHIHMIEL
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MHUKPOKOHTPOJIJICPHBIX X 1Jiar BbIX IIJIaT nporpaMMHupOBaHus
Iar HpI/IHHI/IHBI HpI/IHHI/IHBI SJICKTPOHHBIX
[IpHUHIHATIBI IporpaMMupoBanusi | IPOTPAMMHPOBaHHs YCTPOMCTB Ha OCHOBE
IpOrpaMMHPOBAHUS DIEKTPOHHBIX BHGKTI?’OHHLIX MHKPOKOHTPOJIJICPHBI
IEKTPOHHBIX YCTPOMCTB | yCTPOUCTB HAa OCHOBE YCTPOHCTB Ha X rnat

OCHOBE [TpuHIMIIBL
Ha OCHOBE MUKPOKOHTPOJIEPHBI MHKPOKOHTPOILIEPH | paspaoTku
MUKpPOKOHTPOJUIEPHBIX | X IJIAT - STEKTPOHHHIX
I1ar HpnHiumsl [TpuHLMITBL YCTPOMCTB Ha OCHOBE
Hpuaimmer Pa3pa60T’KH pa3spaboTku pa3paboTku MHKPOKOHTPOJLICPHBI
IEKTPOHHBIX YCTPONCTB | WIEKTPOHHBIX 37IEKTPOHHBIX X Tiar
Ha OCHOBE YCTPOMCTB HA OCHOBE | yCTPONCTB Ha
MUKPOKOHTPOJUIEPHBIX | MUKPOKOHTPOJUIEPHBI | OCHOBE
IU1aT X [UIAT MUKPOKOHTPOJUIEPH

BIX IIJIAT

yMeTh Ooyuaromuiics He ymeet | OOygaromuiics OO6yuatouiics OOyyaromuiics
WM B HEJOCTATOYHON JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
CTEIIEHU YMEET HEIOJIHOE YaCTUYHOE MIOJIHOE
BBITIOJIHATD: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
Hcnonp3oBarh CIIEYIOIMX YMEHUIL: |CIeayoIuX CJIEIYIOINX
COBpPEMEHHBIE Hcnonb3oBare YMEHHUI: YMEHUU:
TIPUHLIMIIBI COBPEMEHHBIE Hcnonp3oBarhb Hcnonp3oBarh
IIPOEKTUPOBAHMS, IIPUHLIMIIBI COBPEMEHHBIE COBPEMEHHBIE
[IPOrpaMMUPOBAHUS U | [IPOEKTHPOBAHMSI, IPUHLINIIBI IIPUHLIMIIBI
pa3paboTKu IIPOrpaMMUPOBAHHUS U | IPOEKTUPOBAHUSA, |[IPOCKTUPOBAHUS,
AIIEKTPOHHBIX YCTPOUCTB | pa3pabOTKu IPOrpaMMHUPOBaHU | IPOrPaMMHUPOBAHUS
Ha OCHOBE IEKTPOHHBIX s 1 pa3pabOTKu U pa3paboTKH
MUKPOKOHTPOJUIEPHBIX | yCTPOICTB Ha OCHOBE |3JIEKTPOHHBIX AJIEKTPOHHBIX
1ar MUKPOKOHTPOJUIEPHBI | yCTPOUCTB Ha YCTPOMICTB Ha
X IJ1aT OCHOBE OCHOBE
MUKPOKOHTPOJIJIEP | MUKPOKOHTPOJIIIEPH
HBIX IJIaT BIX ILIAT
BJIAJETh OOyyaromuiicst He OO6yyaromuiics OO6yyaromumcs OOyyaromuiics

BJIQJICET WIH B BJIa/IEET B HETOJIHOM | IOITyCKArOTCSI CBOOOJTHO
HE/IOCTATOYHOM CTeneHn |00beMe U MPOSBISET |HEe3HAYUTEIbHbIE |IpPUMEHSET
BJIA/IEET: HEJ0CTaTOYHOCTh OLINOKH, MOJTyYEHHBIE
HaBbikamu BJIA/ICHUS HETOYHOCTH, HaBBIKH, B [IOJITHOM
WCIIOJIb30BaHUS HaBbikamu 3aTpyHEHUS, o0beMe BiajieeT
MUKPOKOHTPOJUIEPHBIX | UCIIOJIB30BaHUS yacTU4HO BiazaeeT |Haspikamu
IIat AJIs peleHus MUKpPOKOHTposIepHb! | HaBbikamu MCIIOJIb30BaHUS
IIPOCTBIX U CJIOKHBIX X IUIaT JUIsl PEIIEHUs] | UCTIOIb30BaHMs MUKPOKOHTPOJUIEPH
3aja4 B o0nactu MIPOCTHIX U CIIOKHBIX | MHUKPOKOHTPOJIIEP |bIX IJIAT JUIS

QJICKTPOHUKHU

3a7a4 B 00J1acTA

HBIX IJIaT OJIA

peuicHud MpOCThIX U

AIEKTPOHUKH peIIeH sl MPOCTHIX | CJIOKHBIX 3a71a4 B
U CIIOXKHBIX 33Ja4 | 001acTu
B o0nactu ANIEKTPOHUKHU
NEKTPOHUKHU

Ha YpOBHE 3HaHUI:
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Kon u HanmenoBanue komnereHuuu [1K-6 CriocoOHOCTh OLIEHMBATh TEXHUUYECKOE COCTOSHHUE U OCTAaTOUYHBIN
pecypc 06opynoBaHus

Jran Kputepuu oneHuBanus
(YpoBeHBb) | Hey/IOBJIETBOPHUTEJIBHO | YIOBJIETBOPUTEIHHO X0po1Io O1auyHo
3HATH OO6yuaromuiics Ob6yJatomuiicst Ob6yJatomuiicst Ob6ygarommiics
):[eMOHCTppreT OoJIHOEe |ACMOHCTPHUPYCT ACMOHCTPHUPYCT JACMOHCTPUPYCT
OTCYTCTBHE WK HETIOJIHOE YaCTUYHOE TOJIHOE COOTBETCTBHE
HEJI0CTAaTOUYHOE COOTBCTCTBHC . COOTBCTCTBHC . CJICOYIOIUX 3HAHUM:
COOTBETCTRIEC CJICAYIOIINX 3HAHUU: CJICAYIOIINX 3HAHWUU:
CIIEIYIONIMX 3HAHHIA: OCHOBBI } OCHOBBI }
OCHOBEI KOMIIbIOTEpHOi | KOMIBIOTEPHOH KOMITBIOTEPHOMN
MArHOCTUKH JTUArHOCTUKHU JTUArHOCTUKU
0GOpPyIOBAHHS o0opynoBaHus o0opynoBaHus
(BUGPOIMATHOCTHK, (BUOpOIMarHocTuka, |(BHOPOAMATHOCTHK
Tepmorpadus, TepMmorpadusi, } a, TepMorpaQBI/IH,
yIIBTA3BYKOBOIL YIABTPA3BYKOBOM YIABTPA3BYKOBOM
KOHTPOJIb, apays | OHTPOIIb, aHaJIM3 | KOHTPOIb, AaHaIu3
Mmacen); Macen); Macen);
MeTONBl  OGpaGoTKH W METOBI OOPaOOTKHU H | METOJIBI
T — HWHTEpIpEeTaIlluu 00paboTKu u
TMATHOCTHYECKHX JTUArHOCTHUYECKUX UHTEPIIPETAIINH
TAHHELX; JAaHHBIX; JTUarHOCTHUYECKUX
HOPMAaTHUBBI U KPHUTEPUU HOPMATHBBI 1| AaHHBIX;
OLCHKH  TexHmueckoro | PHTCPHH OLICHKH | HOPMaTHUBBI u
COCTOSIHILS TEXHHYECKOTO KPUTEPUU OLICHKH
000pyIOBaHHS; COCTOSIHHUSL TEXHHYECKOTO
[IPUHIHTIB paGoTI o0opynoBaHus; COCTOSIHUS
AMarHocTHIecKoro T10; | TPHHLHIbL paboThl | 000PYIOBAHMUS;
I — paGoTEI JTUArHOCTHYECKOTO TIPUHIIAITE PAOOTHI
SIEKTPOOGOPYIOBAHHS,; [O; JTMarHOCTHYECKOTO
TpeGoanus ITY; npuHuMnel  padotsl | I10;
CTAHTApTHI ANIEKTPOOOOPYIOBAHH | IPUHIIUIIBI PAaOOTHI
6e30TIACHOCTH: s1; ANEKTPOOOOPYAOBa
U3MEpeHHe TMapaMeTpoB Tpebosanma I1Y3; Hud,
(HanpsUKeRHe, TOK, CTaH1apThI TpeboBanus [1YI;
COMpOTHBIICHEE 0€30IacHOCTH; CTaHAapThHI
W3OIALLHN, n3MepeHne 0e30macHOCTH;
ko> duIIEHT napaMeTpoB U3MepeHue
MOIITHOCTH). (HampsiKeHHe,  TOK, | TapaMeTpoB
COTMPOTUBIICHHE (HampsikeHue, TOK,
W30JISIIH, COIIPOTHBIICHHE
k02 urreHt W30JISILUH,
MOIIIHOCTH). K03 puIeHT
MOIITHOCTH).
yMeTh Oo6yuatomuiics He ymeet | OOydaromuiics OO6yuaromuiics Oo6yuaromuiics
WM B HEJJOCTAaTOYHONH | IEMOHCTPHUPYET JEMOHCTPHUPYET JI€MOHCTPHUPYET
CTETIeHH yMeeT HETIOTHOE JaCTUIHOE MIOJTHOE
BBITIOTTHSTh: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OI0MPATh METOIBI | CTISYFOINX YMEHUI: | CIeIYIONIX CITE/TYIOTIINX
JTUArHOCTHKHU B|MmoaOUpaTh  METOMIbBI | YMEHHIA: YMEHUM:
3aBUCHMOCTH OT THIIA | THArHOCTUKU B | TOA0MPaTh METOBI | TOIOMUPATh METOIBI
000pyIOBaHUS; 3aBUCHMOCTH OT THIA | AMATHOCTUKU B | IMarHOCTUKH B
HACTpaMBaTh 1 | 000pY/IOBaHUS; 3aBHCHMOCTH  OT|3aBHCHMOCTH oT
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IPUMEHSATh HAcTpauBaTh U | THIIA TUIIa 000PYIOBaHHUS;
JMarHOCTUYECKHE MPUMEHATH 000pyaOBaHuS; HAaCTpanBaTh "
pudOopHI; JMarHOCTUYECKHE HACTpauBaTh U | IPUMEHSTh
(bopMynupoBaTh BBIBOABI | IPHOOPHI; IPUMEHSTH JMarHOCTUYECKUE
0 COCTOSIHUH | (HOPMYIIUPOBAThH JMAarHOCTUYECKHUE |PUOOPHI;
o0opynoBaHUs Ha | BBIBOZIBI O COCTOSIHUH | IPHOOPBHI; dopmynupoBarb
OCHOBE o0opynoBaHus Ha | OPMyTUpPOBATh | BBIBOIBI 0
JMarHOCTUYECKUX OCHOBE BBIBOZIBI 0 | COCTOSIHUH
JAHHBIX; JIMAarHOCTHYECKUX COCTOSIHUU o0opynoBaHus ~ Ha
aHaJ M3  XapaKTEPUCTHK | JaHHBIX; 00OpyHOBaHUSI Ha|OCHOBE
ANEKTPOOOOPYIOBAHUS; | aHATU3 OCHOBE JMAarHOCTUYECKUX
MHTEPIIPETAIMSA CXEM. | XapaKTepUCTUK JMarHOCTUYECKUX | IaHHBIX;
ANIEKTPOOOOPYIOBAHU | JAHHBIX; aHaIIN3
S5 aHaJIN3 XapaKTEePUCTUK
MHTEPIPETAIHS CXEM. | XapaKTEPUCTUK AIIEKTPOOOOPYIOBAH
AMEKTPo0OOPYIOBA | Hs;
HUS; MHTEpIpeTaus
UHTEPIpEeTAUs CXEM.
CXEM.

BJIAJIeTh OO6yuatomuiics HE OO6yuatomuiics OO6yuaromumces Ob6yuatomuiics
BJaJICeT WA B BJIAJICET B HETIOJIHOM | OIYCKAIOTCS CBOOOIHO
HEJIOCTaTOYHOM CTENCHN |00BbEeME U MPOSIBIISCT |HE3HAUYUTEIbHBIE | [IPUMEHSET
BJIAJICET: HEIOCTaTOYHOCTh OmOKH, MOJTyYCHHBIE
MHTEPIIPETAIMS OTYETOB | BIIAJICHUS HETOYHOCTH, HaBBIKH, B TIOJIHOM
JIMAarHOCTUYECKUX WHTEpIpETaIHS 3aTpyAHEHUS, o0beMe BIIajieeT
porpamum; OTYETOB YaCTHYHO BIIAQJICET | MHTEPIPETALMS
COCTaBJICHUE JIMAarHOCTHYECKUX UHTEPIpEeTALUs OTYETOB
pEeKOMeH Jaui TI0 | IpOrpamu; OTYETOB JMAarHOCTHYECKUX
PEeMOHTY WM 3aMEHE | COCTaBJIICHHE JIMarHOCTUYECKHUX | IPOrpam;
y3JI0B 000pY/10BaHus. peKoMeHaanun IO | IpOrpamm; COCTaBJICHUE
MIpOBENICHHE PEMOHTY WJIM 3aMEHE | COCTaBJICHHE pPEKOMEHJAui 110
TEXHUYECKOTO y3JI0B 000pYIOBaHUs. | PEKOMEHIAIUI 110 | pPEMOHTY WIn
00CITy>KUBaHHSI MpOBEICHNE PEMOHTY WY | 3aMEHe y3JI0B
ANEKTPOOOOPYIOBAHNUS; | TEXHUYECKOTO 3aMeHe y3J10B | 000pyAOBaHMS.
BbISIBIICHHE 00CITy>)KUBaHUS 000py10BaHUS. IpOBE/ICHHE
HEHMCIIPaBHOCTEH 10 | 2JIEKTPOOOOPYIOBAaHH | TPOBEACHUE TEXHUYIECKOTO
KOCBEHHBIM TpU3HAKaM | f; TEXHUYECKOTO 00CITy>KUBaHUS
(neperpes, LIyM, | BBISIBJIEHUE 00CITyKUBaHUs ANIEKTPOOOOPYIOBaH
BUOpaIys); HEHUCIIPaBHOCTEH 10 | 3JIEKTPOOOOPYI0Ba | Us;

COCTABJICHHE OTYETOB O |KOCBEHHBIM HUS; BBISIBIICHHE
TEXHUYECKOM COCTOSIHUH | TPU3HAKAM BbISIBIICHHE HEHUCIIPaBHOCTEH 1O
C pEeKOMEHAANHUsIMHU TIO | (TIeperpes, IyM, | HOUCTIPABHOCTEH | KOCBEHHBIM
pEMOHTY/3aMeHe. BUOpaIus); o KOCBEHHBIM | IpU3HAKaM
COCTaBJICHHWE OTYETOB |TIPU3HAKAM (meperpes, Iy M,
0 TEXHUYECKOM | (TIeperpes,  IIyM, | BUOparus);
COCTOSIHUH c | BuOpanus); COCTaBJIEHUE
PEKOMEHJAMSAMHU  T10 | COCTABJIICHUE OTYETOB 0
pEMOHTY/3aMeHe. OTYETOB 0 | TEXHIYECKOM
TEXHUYECKOM COCTOSIHUU c
COCTOSTHUHT C | peKOMEH TaISIMH
PEKOMEHJAIMSIMU |10 PEMOHTY/3aMeHe.
1o
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\ pEMOHTY/3aMeHe.

6.4.2. MeToauKa OleHMBAHUS Pe3y/IbTATOB IPOMEKYTOUYHOM aTTeCTAlMH

[Toka3arenssMu oLleHUBaHUS KOMIIETCHLIMI Ha 3Tale MPOMEXYyTOUHON aTTeCTalUK 110 AUCLHUIINHE
MUKpONpOIIECCOPHBIE CHCTEMBI B HEPTETUKE» SIBIISIOTCS Pe3yIbTaThl 00yUEHHS 110 TUCIIUTUIMHE.
OueHOYHBIH JIMCT Pe3yJbTATOB 00y4YeHHS 110 JUCHHUILIMHE

YpoBeHb CHOPMUPOBAHHOCTH

Kon
KOMIICTCHITHH 3HaHuA VYMenns HaBrixu KOMIICTCHIIMH HA JaHHOM
gTarne / OIleHKa

Asromaruzupye | Criocoben Crnocoben
T peleHue pa3pabaTbiBaTh pa3pabaTbiBaTh
3a1a4 u KOMITO-HEHTHI KITMEHT-CKUE
peausyer IPOrpaMMHO- MIPUIIOKEHUS K

OIIK-2 aJITOPUTMBI C arnmnapaTHbIX 0a3aM JaHHBIX
UCIIOJIb30BaHUE | KOMILIEKCOB U
M 0a3 JaHHBIX
MPOrPaMMHBIX
CpEACTB
3naer ocHOBHI | Criocoben CnocobeH
KOMIIBIOTEPHOUW | TOOuparhb HMHTEPIIPETALHS
JTUArHOCTUKU METOIbI OTYETOB
000py/nOBaHUs | AMATHOCTUKK B | JMArHOCTUYECKUX
(BUOpOAMArHoC | 3aBUCMMOCTH  OT | IPOrpaMM;
THKA, THTIA COCTaBIIEHUE
TepMmorpadusi, 000pyI0BaHUS; peKOMEHJAMA IO
YJIBTPa3ByKOBOM | HACTPAaMBaTh M | pEMOHTY WIn
KOHTPOIIb, MPUMEHSITh 3aMeHe y3JI0B
aHaJNu3 Macen); | AMArHOCTUYECKH | 000pYIOBaHMSL.
METOBI € puOOPHL; MIPOBEJICHUE
00paboTtku ¥ | GOPMYIHPOBATh | TEXHUYECKOTO
WHTEPIIPETAIIMH | BHIBOJIBI 0 | 00CITy>)KHBaHHUS
JTUATHOCTUYECK | COCTOSTHHH 3JIEKTPOOOOPYI0BaH
UX JTaHHBIX; 000opyoBaHHUs Ha | us;
HOPMAaTUBBl U | OCHOBE BBHISIBIICHHE

K6 KpUTEpUU JUArHOCTUYECKH | HEHCITPABHOCTEH II0

OIICHKH X JIaHHBIX; KOCBEHHBIM
TEXHUYECKOTO aHau3 pU3HAKaM
COCTOSTHUS XapaKTePUCTHK (meperpes, ryMm,
000py/10BaHus; | DIAEKTPOOOOPYHOB | BUOpaLus);
TIPHHITAITHI aHus; COCTaBIIEHUE
paboThI UHTEPIIPETALMSL | OTYETOB 0
JTMATHOCTHYECK | CXeM; TEXHUYECKOM
oro I10; COCTOSIHUH c
TIPHHITAITHI PEKOMEHAAUSIMH TIO
paboTHI PEMOHTY/3aMeHe.
AIEKTPOOOOPYT
OBaHMSI,
TpeOOoBaHUS
IIvyo;
CTaHIapPTHI
0e30I1acHOCTH;
U3MepeHue
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napaMeTpoB
(HanmpspxeHue,
TOK,
COIPOTHUBIICHHE
U3O0JISIINH,

KO3 UIIHEHT
MOIIIHOCTH)

OrneHKa 1Mo JUCIUILUIMHE (cpeaHee apuMeTHIecKoe)

OreHKa «OTINYHO» BBICTABISICTCS, €CIIM CPeIHEe apu(PMETHUSCKOEe HAXOIUTCs B MHTEpBaJie oT 4,5
1o 5,0.

OreHKa «XOPOIIO» BBICTABIICTCS, €CIIU CpeaHee apu(PMETHYSCKOe HaXOIUTCsA B MHTEpBase OT 3,5
1o 4.4.

OneHka «yIOBIIETBOPUTENIBHOY» BBICTABISETCS, €CIU CpeqHee apupMETHUYecKoe HaXOAUTCS B
uHTEpBaje ot 2,5 1o 3,4.

OrneHka «HEYIOBIETBOPUTEIHHO» BBICTABIACTCSA, €CIU cpelHee apupMETHUYECKOe HAXOIUTCS B
unTepsaie ot 0 1o 2,4.

[TpomexxyTodnasi arrecranus oOydaromuxcss B (Gopme dK3aMeHa MPOBOIAUTCS IO pe3yibTraTram
BBINIOJIHEHHSI BCEX BUJOB Y4YE€OHOW pabOThI, MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM IO JUCHIUIUINHE
«MHUKpOIPOLIECCOPHBIE CHCTEMBI B JHEPIE€TUKE», IPU OTOM YUYHUTBHIBAKOTCA pE3YJIBTaTbl TEKYILErO
KOHTpOJII YCIEBaeMOCTH B TedeHue cemecTpa. OIlEHKa CTENeHH JAOCTHKEHHUS OOyYarolIMMHCS
HJIaHI/IpyeMI)IX pe3yJII)TaTOB 06y‘-IeHI/I$I 110 TUCIHUIIJIINHEC HpOBOIH/ITCﬂ HpenonaBaTeneM, BGZ[YIIII/IM 3aHATUSA
M0 TUCIUILIMHE METOJOM 3KCIIEPTHOU OleHKH. [10 uToraMm mpoMeKyTo4HON aTTeCTaluy 1Mo UCIUTLINHE
BBICTABIACTCA OLICHKA «OTJIIMYHO)), «XOpOHIO», ((YIIOBJICTBOPI/ITCJII)HO)) N ((HeyIIOBJIGTBOpI/ITCJII)HO».

IIkaJia oneHUBaHUA Onucanmne

BrimonHeHs! Bce BUIbI yueOHOW paboThl, IPeAyCMOTPEHHBIE YUEOHBIM TIAHOM.
CryneHT  JeMOHCTPUpPYET  COOTBETCTBME  3HAaHWUM, YMEHHUH, HaBBIKOB
NPUBEJACHHBIM B TaOiuIax IoKa3areiel, omnepupyeT NIpuoOpeTeHHBIMU
OTnnyHO 3HaHUSMHU, YMEHUSMH, HABBIKAMM, MPHUMEHSET UX B CHUTYyalUsAX MOBBIIIEHHON
clokHOCTU. [Ipy 3TOM MOTyT OBITH JOMYyIIEHBl HE3HAYUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyAHEHUS IIPU AaHAJUTUYECKHUX ONEepalusix, IEPEHOCEe 3HAHUU U
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYyALUH.

BrimonHeHs! Bce BBl yueOHOW paboThl, IPeayCMOTPEHHbIE YU€OHBIM TJIAHOM.
CryneHT JeMOHCTPUpPYET HEIOJIHOE, TMPaBUIbHOE COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB NPUBEICHHBIM B TaOIUIIAX MOKa3aTesel, 1100 eciy mpu 3TOM
ObUIM OMYIIEHbI 2-3 HECYIIECTBEHHbIE OIIMOKH.

Xoporo

BoinonHeHs! Bce BUbI yueOHOM paboThl, MPeyCMOTPEHHbBIE YUEOHBIM IJIAHOM.
CryneHT JEeMOHCTpUPYET COOTBETCTBUE 3HAHUN, B KOTOPOM OCBEILEHA
OCHOBHasl, HanOoJsee BaXkHasl 4acThb Marepuasa, HO MPH 3TOM JIONYyIIEHa OJHA
3HAUUTEINIbHAs OIINOKA UM HETOUYHOCTb.

YI[OBJ'ICTBOpI/ITCJ'ILHO

He BeimonneHn oauH wiu 6osee BUIOB yueOHOW pabOThI, MPETYyCMOTPEHHBIX
yueOHbIM Tu1aHOM. CTYIEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM,
YMEHHH, HaBBIKOB TNPUBEACHHBIM B TaOlMLax IOKa3areiei, IOIMyCcKaloTcs
3HAUUTENIbHbIE OLIHMOKH, POSBISETCS OTCYTCTBUE 3HAHHUM, YMEHHM, HAaBBIKOB I10
psAy ToOKaszareiei, CTYIeHT WCIBITHIBACT 3HAYMTEIbHBIE 3aTPyJHEHHS MPHU
OIIEpUPOBAHUY 3HAHUSAMHU U YMEHUSAMHU IIPU UX IEPEHOCE HA HOBBIE CUTYALINH.

HeynosnersopurensHo
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7.  DaekTpoHHasi UH(POPMALMOHHO-00pa3oBaTe/LHAs cpea

Kaxaprii oOyuaroniuiicsi B TEUEHHE BCEro Iepuona oOydeHHs 00ecrednBacTCs
WHIUBUIYyAIbHBIM HEOTPAaHWMUYEHHBIM JIOCTYIIOM K DIEKTPOHHOH HWH(OPMAIMOHHO-
obpazoBarenbHOM  cpeae  UebOokcapckoro  uwHCTUTYyTa  (prmmama) MOCKOBCKOTO
MOJUTEXHUYECKOTO YHHMBEPCUTETa W3 JIIOOOW TOYKH, B KOTOPOH HMeEETCS HOCTYIl K

MHPOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHOW ~ cetn  «MHTepHeT»  (mamee —  ceTh
«MHTEepHETY), KaK Ha TEPPUTOPUH PHIIMaa, TaKk U BHE ee.

OnektpoHHass  uHGOpPMAIMOHHO-OOpa3oBarelibHasi CpeAa —  COBOKYIHOCTh
WHOOPMAITMOHHBIX W TEJICKOMMYHHKAITMOHHBIX  TEXHOJOTHH, COOTBETCTBYIOIIUX
TEXHOJOTUYECKHIX CpPEICTB, o0ecreunBaroIux OCBOCHHE 00yYaroIIMMHCS

00pa3oBaTeNbHBIX NPOrpPaMM B IOJHOM OOBEME HE3aBUCUMO OT MECTa HaXOXKJICHHUS
oOyJaronmxcsl.

DnekTpoHHast H(GOpMaIMOHHO-00pa3oBaTesibHas cpeia 00eCIeurnBacT:

a) JOCTYNl K Y4eOHBIM IUIaHaM, padO4YMM MporpaMmaM JTUCHUIUIMH (MomyJiei),
IPAKTUK, OIIEKTPOHHBIM YYEOHBIM H3JIAaHUAM U JJIEKTPOHHBIM 00pa30BaTEeIbHBIM
pecypcam, yKa3aHHBIM B paboyuX MporpaMMax JUCIUIUIMH (MOyJIeH ), MPaKTHK;

0) dopMupoBaHUE JIEKTPOHHOTO MOPTHOIUO OOYyYarIIErocs, B TOM YHCIE
COXpaHEHHE ero padoT M OIICHOK 3a 3TH padOThI;

B) ¢uKkcanuio Xoja 00pa3oBaTENBLHOTO MPOIECCa, PE3YyJIbTaTOB MPOMEKYTOYHOM
aTTeCTalluu U Pe3yJIbTaTOB OCBOCHHUS MPOTPaMMbl OaKaJaBpuara,

I) MPOBEACHHE YYEOHBIX 3aHATUN, MNPOLEAYpP OLEHKH pe3yJIbTaTOB OOy4YeHUS,
peanu3anus KOTOPBIX MPEAyCMOTpPEHa C MPUMEHEHHEM 3JIEKTPOHHOIO OO0y4YeHus,
JTMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH;

1) B3aUMOJICMCTBUE MEXKTY yUaCTHUKaMHU 00pa30BaTesIbHOTrO poliecca, B TOM YHCIIe
CUHXPOHHOE U (WUJIM) ACHHXPOHHOE B3aUMOJIEUCTBUS MOCPEACTBOM ceTu «HTepHeT».

OYHKIIMOHUPOBAHUE AJIEKTPOHHOM HMH(POPMAMOHHO-00pa30BaATEIBLHON  Cpelbl
o0ecreynBaeTcs COOTBETCTBYIOIIUMH CPEACTBAMHU MH(GOPMAIIMOHHO-KOMMYHHUKAIITHOHHBIX
TEXHOJIOTUH U KBaludukaein paboTHUKOB, €€ UCTIONB3YIONINX U MOIIEP>KUBAIOIIHX.

OYHKIIMOHUPOBAHUE DJIEKTPOHHON HWH(DOPMAIIMOHHO-00pa30BaTEILHON  CPEIbI
COOTBETCTBYET 3aKOHOATENbCTBY Poccuiickon denepanuu.

OcuHoBHbIME cocTaBisroumu DNMOC dunuana sSBIsItOTCS:

a) CcallT WHCTUTYTa B ceTH VIHTepHET, pacCMOJOKEHHBIM IO  aapecy
www.polytech21.ru, https://chebpolytech.ru/ xotopslit o6ecnieunBacT:

- IOCTYIl OOydYarommxcs K y4eOHbIM ILJIaHaM, padouyuM IporpaMmam AUCIHUILINH,
NpakTUK, K W3JAaHUSM  OJCKTPOHHBIX  OMOJMOTEUHBIX  CUCTEM,  JJICKTPOHHBIM
UH(OPMALIMOHHBIM U 00pa3oBaTeIbHBIM pecypcaM, YKa3aHHbIX B paOOuux Mporpammax
(paznensl caifta «CBeneHust 00 00pa3oBaTEILHON OpraHU3aIun»);

- uH(pOpMHUpOBaHUE OOyYarolUXcsi 000 BCEX M3MEHEHHUAX YueOHOro mpouecca
(HOBOCTHAsI JIEHTA CaiTa, JICHTa AHOHCOB);

- B3aUMOJICHCTBHE MEXKJy YYaCTHHKaAMU 00Pa30BaTEILHOTO Mpoliecca (Toapa3aeiibl
caiita «3agaTh BOIIPOC AUPEKTOPY»);

0) odunuanbHbBIE IEKTPOHHBIC aJIpeca MOIPa3AEICHUN U COTPYITHUKOB HHCTUTYTA C
SAnpexc-nomenom (@polytech2l.ru  (cMCOK KOHTAKTHBIX JIAHHBIX TOJPa3/ICIICHHUM
Owunmana pamernieH Ha opuimaibHoM caite @wimana B pasnene «KoHTakTb, CIUCKH
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KOHTAKTHBIX O(MUIMAIBHBIX 3JIEKTPOHHBIX JAHHBIX MpernojaBareieii pa3MeleHbl B
nonpasnenax «Kadenpre») obecreynBarOT — B3aMMOJCHCTBHE MEXAY YYaCTHUKAMH
00pa30BaTeIbHOTO MPOIlecca;

B) JWYHBIA KaOuHeT oOyuaromerocs (moprdonno) (BXoA B JHMYHBIA KaOWHET
pasMmerieH Ha oduiuaibHoM caiite @Punmmana B pazgene «CTymeHTy» Moapasferne
«OnekTpoHHas UH(pOpPMaLMOHHO-00pa3oBaTeIbHasl Cpefa») BKIOYAET B ce0s OPTQOIHO
CTYJIEHTA, SJIEKTPOHHBIC BEIOMOCTH, PEUTHUHT CTYyJCHTOB 1 00E€CIICUYNBACT:

- (uxcamuio xoa 00pa30oBaTEILHOTO MPOIECCa, PE3YyIbTATOB MPOMEXKYTOUHOM
aTTeCTalluu U pe3yJIbTaTOB OCBOCHUS 00pa30BaTeNbHbIX MPOrpaMM 00yUdaroIIUMHUCH,

- (opMUpOBaHHE D3JIEKTPOHHOTO MOPTPOIUO OOYYAIOIIETOCs, B TOM YHCIE C
COXpaHeHHe paboT 00y4JaroIerocs, peleH3ui U OLIEHOK Ha 3TU paldoThl,

I)  OJIEKTPOHHbIE  OMONMOTEKH,  BKJIIOYAIONIME  DJEKTPOHHBbIE  KaTajorw,
MOJTHOTEKCTOBBIE JIOKYMEHTBI M OO€CHeYMBalOIIMe JOCTYH K Y4eOHO-METOJUYECKUM
MaTepHaiaM, BBITTYCKHBIM KBaJTM(DUKAITMOHHBIM paboTaM ! T.].:

Yebokcapckoro uHcTuTyTa (Punuana) - < MPBUCy»

1) DIEKTPOHHO-OMOMuoTeunsie cuctemMbl (DBbC), BKIIIOUAIOMIME SJIEKTPOHHBIN
KaTaJor U MOJHOTEKCTOBBIC JOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- Ob6pazoBarenbHas maatdopma FOpaiit - https://urait.ru

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

e) mardopma 1udposoro odpazosanus [lomurexa -https://Ims.mospolytech.ru/

K) cuctemMa « AHTUIaruar» -https://www.antiplagiat.ru/

3) cucrema 3JeKTpoHHOro gokymeHToobopora DIRECTUM  Standard —
obecreunBaeT JOKYMEHTO000pOT Mexay Ouinraiom u YHUBEPCUTETOM;

u) cucrema «1C VYnopasnenne BY3om Onexkrponnsii nekanar» (MockoBckuit
MOJIMTEXHUYECKUN yHUBEPCUTET) oOecreunBaeT (QUKcauio Xoaa o00pa3oBaTeIbHOTO
mpolecca, pe3yJlbTaroB  MPOMEXKYTOYHOW aTTeCTallMd W PE3yJbTaTOB  OCBOCHUS
00pa30BaTeIbHBIX MPOTPAMM 00YUAIOIIIUMUCS;

k) cucrema «POLYTECH systems» o0OecnieuuBaer  uH(OpPMaAIUOHHOE,
JOKYMEHTAJIbHOE aBTOMATU3HPOBAHHOE COMIPOBOXKICHNE 00Pa30BaTEIBHOTO MPOIIECCa;

J) cucteMa «AOUTYpHEHT» 00OeclednBaeT TOKyMEHTalIbHOE aBTOMATH3MPOBAHHOE
COTIPOBOXKIEHUE PaOOTHI MPUEMHON KOMUCCUHU

8. IlepeyeHb OCHOBHOII W [IONOJHHMTEJIbHON Yy4YeOHOl JIMTEpPATyphI,
HeOo0X0IMMOI 1JIS OCBOEHMS TN CHUILTHHBI

OcHOBHas JIuTeparypa:

1. 3emckoB, [O. B. MukponpoiieccopHble yCTpPOMCTBa aBTOMATU3MPOBAHHBIX
CUCTEM VYIPABJICHHUS BO3AYIIHBIM ABWKEHHUEM. (OCHOBBI aHAJIOTOBOW U MU (POBOM
ANeKTpOoHUKH : yueOHoe nmocobue / FO. B. 3emckoB, U. A. 3yb6akun. — Cankr-IletepOypr :
CIIBI'Y TA um. A.A. HoBukoBa, 2024. — 156 ¢c. — ISBN 978-5-907860-01-8. — Texkcr :

MEKTpOHHBIM  // Jlanb :  2iekTpoHHO-OMOMMoOTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/482717
2. Konkep, A. b. MukponpoueccopHble yCTpONCTBA aBTOMATHKU : y4eOHOE

nocobue / A. b. Konkep. — HoBocubupck : HI'TY, 2022. — 74 ¢. — ISBN 978-5-7782-
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https://e.lanbook.com/book/482717

4644-7. — Tekct : anekTpoHHbIH // JlaHb : aneKkTpoHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/306245

JlonmoJiTHUTENbHAS JINTEpATypa:

1. CaxneB, A. M. IludpoBsie ycTpoicTBa B MUKPOIIPOIIECCOPHI : YICOHUK ISt
By30B / A. M. CaxueB. — 3-¢ u3g., nepepad. u morn. — Mocksa : M3narenscTBo FOpaiir,
2025. — 148 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-18602-4. — TekcT

aNeKTpoHHbI  //  OOpa3zoBarensHas  miargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/562949

2. OroponnnkoB, . H. MuxkponpoueccopHas TexHuka: BeeeHue B Cortex-M3
: yueOHoe nmocooue s By3oB / M. H. OropoanukoB. — Mocksa : M3narensctBo FOpaiiT,
2024. — 116 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-08420-7. — Tekcer :
aneKTpoHHbI  // OOpaszoBarenbHass  miatdpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/538954

3. Texaudyeckne cpencTsa aBTOMATH3AUKA M YIIPABICHUS | YISOHUK JJIS BY30B /

oz oo6mieit penakiueit O. C. KomocoBa. — Mocksa : M3narensctBo FOpaiit, 2025. — 331
c. — (Bricmiee obOpazoBanne). — ISBN 978-5-534-19350-3. — TekcT : 37eKTpOHHBIN //
O6pazoBarensHas miargopma FOpaiit [caliT]. — URL: https://urait.ru/bcode/560599

[lepronrka

1. N3BecTus Tynbckoro rOCyAapCTBEHHOIO YHHUBEPCUTETA.
TexHuueckue HAyKU : Hayunbrit pELEH3UPYEMBIT KypHaJL.
https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - Tekcr
AJIIEKTPOHHBIMN.

2. Hayusslii nepuommueckuii  kypHan — «BectHuk — HOxHO-Ypanbckoro
rocynapctBeHHOTo yHuBepcuretra. Cepust «OHepreTuka» : HaydHblil perieH3upyeMblil
xKypHai. https://www.powervestniksusu.ru/index.php/PVS. - TekcT : 371€eKTpOHHBIH.

9. IIpodeccnonanbHbIe 6a3b1 JAHHBIX U HH(POPMALIMOHHO-CIIPABOYHBIC CHCTEMbI

IIpodeccuonanphas ©6a3a naHHbIX U | MHQopManmuss o mpaBe  COOCTBEHHOCTH  (PEKBU3UTHI
WH(POPMAITMOHHO-CIIPABOYHBIE CHCTEMBI | JIOTOBOPA)

CoBepilieHCTBOBaHWE  OOpa3oBaHUS W HWHXCHEPHOU
JESTEIbHOCTH BO BCEX HUX TMPOSBICHUAX, OTHOCSIIMXCS K
y4eOHOMY, HAyYHOMY M TEXHOJIOTHYECKOMY HaIPaBJICHHSM,
BKJIIOYasl TPOIECChl MPEMNoAaBaHUs, KOHCYIBTHUPOBAHMS,
UCCIICJIOBAHUS,  Pa3pabOTKM  HMHXXCHEPHBIX  PEIICHHH,
BKIIIOYasi HE(TEra3oBYH OTpacib, TpaHchepa TEXHOJIOTH,
OKa3aHWs IIUPOKOTO CIIEKTpa OOpPa30BaTEIBHBIX YCIYT,
obecriedeHus CBsizel ¢ OOIIECTBEHHOCTHIO, TIPOU3BOICTBOM,
HAayKOM W MHTErpaluid B  MEXIYHapOJHOE HAy4dHO-
o0Opa3oBareabHOE MPOCTPAHCTBO.

CBOOOJTHBIN JTOCTYT

Accoupanusi UHXEHEpHOro o0pa3oBaHUs
Poccun

https://aeer.ru/

[TpodeccuonanpHplii OpTaji, pa3pabOTaHHBI COBMECTHO C
«Coro3 sHepreTukoB» u HHHOBauM B | CaHkT-IlerepOyprckumM  MHCTUTYTOM  MHPOPMATUKH U

JHEPTETUKE apromaruzaniu  PAH, mnpeacrasnstomuii  coboit  rubpua
http://i-r.ru/about/ COLIMANIBHOM ceTh W  UHGOPMAIIMOHHOM CHCTEMBI C
CepBUCAMH BUJICOKOH(DEPEHIINN H MOIPOOHBIX

MHTEPAKTUBHBIX KaPT SHEPTOCUCTEMBI CTPAHBI
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https://e.lanbook.com/book/306245
https://urait.ru/bcode/562949
https://urait.ru/bcode/538954
https://urait.ru/bcode/560599
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
https://aeer.ru/
http://i-r.ru/about/

[IpodeccronanbHas 6a3a JaHHBIX U
MH(OPMAIMOHHO-CIIPABOYHBIE CUCTEMBI

Wudopmarus o COOCTBEHHOCTH

JIOTOBOPA)

IpaBe (pexBU3UTHI

Hay4Has oubamorexa
Elibrary

http://elibrary.ru/

OJICKTPOHHAasA

Hayunas snexkrponnas Oubmmoreka ELIBRARY.RU - sto
KPYIHEHIINI poccuiicKuil nH(pOpMaIMOHHO-aHATUTUYECKHIHA
noprai B o00JacTd HayKd, TEXHOJOTHMHM, MEAMIMHBI H
oOpa3oBanwms, comepkamuil pedeparsl U TMOTHBIC TEKCTHI
Oosee 26 MJIH HayyHBIX CTaTed M MyOJIMKAIUH, B TOM YHCIIC
SNEKTPOHHBIE Bepcuu Oonee 5600 poccHCKUX Hay4HO-
TEXHUYECKUX >KYPHAJIOB, U3 KOTOphIX Oojiee 4800 xypHaIoB
B OTKPBITOM JIOCTYTI€ CBOOOHBIHN JIOCTYII

Oenepanbubii  moptanl  «Poccuiickoe
oOpa3oBaHHe» [DNEKTPOHHBIN pecypc]| —
http://www.ro-edu.ru

Odenepanpublii  mopran  «Poccuiickoe o0pa3oBaHHE» —
YHHUKaJIbHBIA HMHTEpPHET-pecypc B cdepe oOpa3oBaHUS U
HaAyKH.

ExxenneBHO myOsNMKyeT camble aKTyallbHble HOBOCTH,
AQHOHCHI  COOBITHH, HWH(POPMALIMOHHBIE MaTepHallbl Ui
LIMPOKOro Kpyra uutareneil. ExeHenaenbHO Ha mopraie
pa3MemIalTcsl SKCKIIO3UBHBIE MaTepHalibl, HWHTEPBBIO C
BEIYIIMMH CIICIUAINCTAMA — TI€JaroraMu, ICHXOJIOTaMH,
YYEHBIMH, PEIOPTAKU U AaHATTMTUYECKUE CTAThHU.

Yurarenu noiayyaroT JOCTYI K HOPMaTHBHO-IIPaBOBOM 0ase
chepsl o0Opa3oBaHMs, OHHM MOTYT IIOJb30BaTbCi CaMBIMH
Pa3IMYHBIMHU TTOJIE3HBIMU CEPBUCAMH — TAKUMH, KaK OHJIAiH-
TECTUPOBAHUE, OMPOCHI M0 aKTyaJbHBIM TEMaM U T.A.

I"apaHT (CripaBOYHO-IIPaBOBAs CHCTEMA)
https://www.garant.ru/

YHI/IBepCELHI)HaFI CIIpaBO4YHasA IIpaBoOBas CHUCTECMaA,
npeiararomas uCYCPIbIBaArOIIYHO 6a3y HOPMATUBHBIX aKTOB,
KOACKCOB, 3aKOHOB U TI.

denepanbHas CiyK0a HHTEIUICKTYa IbHOM
cooctBeHHocTu (PocmareHT)
rospatent.gov.ru

OcyliecTBisieT KOHTPOJb W HaA30p B cdepe MIpaBoOBOM
OXpaHbl U HUCIIOJIb30BAHUS PE3YyIbTATOB HHTEIUIEKTYaTbHOU
JEATETbHOCTH TPAaKJAHCKOTO, BOEHHOIO, CIELUUAJIBbHOTO M
JIBOMHOIO Ha3HAY€HHUs, CO3JaHHBIX 3a CYET OIOMKETHBIX
ACCUTHOBaHUH (enepabHOTO OroKeTa

Haszpanme | Coxpamén | Opranmszanmuonn | Orpaciab .
OdunuaabHbIH
opraHu3an | Hoe o-mpaBoBasi (obnacTh caiit
10 Ha3BaHue | opma AesITeJIbHOCTH)
Ob6mmepoccuiickast
oOmiecTBEeHHAs
Hl 3amura  o0OmMX
OpTaHU3aIHs
IR WHTEPECOB u
«Poccuticknit
JTOCTIKEHUS
COI03 .
YCTaBHBIX  IIEJICH
WHKCHEPOBY
00BETMHUBIITUXCS
(mamee
. IpaX<IaH, N
Poccuiickn UMeEHyeMasi OCYIIECTRISIONH https://WWW.poccUICKHICOI03UHkE
i coro3 | PCU «Coro3») Y HepoB.pd/
X CBOIO
HUHXCHEPOB SIBIISIETCS
NEeSTeNbHOCTh Ha
OCHOBaHHBIM Ha
TEPPUTOPUHI
YIIEHCTBE
0osee TMOJIOBUHBI
0011eCTBEHHBIM
CyOBEKTOB
00beIUHEHUEM, . .
Poccuiickon
CO3/IaHHBIM B
denepanuu
dbopme
00111eCTBEHHOM
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http://elibrary.ru/
http://www.ro-edu.ru/
https://www.garant.ru/
https://rospatent.gov.ru/
https://www.российскийсоюзинженеров.рф/
https://www.российскийсоюзинженеров.рф/

HasBanmne
OpraHusan
1701

Coxpamén
HOe
Ha3BaHHMeE

Opranu3annoHH
o-ipaBoBasi

¢popma

Otpacab
(o0nacTh
JAesiTeJIbHOCTH)

OdunnanbHbIi
car

OpraHu3ann

Poccuiicku
174 CO103
Hay4YHBIX H
WHKXCHEPHBI
X
0011IeCTBEH
HBIX
00beUHEH
5051

PocCHHO

HEIIPABUTEILCTBE
HHOE,
HE3aBHCHUMOE
OOIIECTBEHHOE
o0beInHEeHNE

TBOpueckuii Coro3
00IIIECTBEHHBIX
Hay4YHBIX,
Hay4YHO-
TEXHUYECKHUX,
WHXCHEPHBIX,
9KOHOMUYECKUX
00beqUHEHNUH,
SIBJISTFOIIIXCSI
IOPUINYECKUMU
JIUALIAMH,
CO3JaHHBIN
OCHOBE
0O0ILIHOCTH
TBOPYCCKUX
npodeccuoHanbH
BIX WHTEPECOB
YYEHBIX,
WH)XCHEPOB u
CIIEIINATICTOB
JUISL  peasTh3aIiu
o0mmx neined u
3ajad.

Ha

http://rusea.info

Acconuanu
A MaJoun
SHEPTEeTUKHU

AMD

HEKOMMEpPYECKas
OpraHu3aIus

00beInHSET
BBICOKOTCXHOJIOTHU
YHBIC KOMIIAHMWH,
paboraromme B
chepe Masoin
pacnpeneneHHon
SHEPTETHKHU u
CMEXKHBIX
OTpaciisX.

https://energo-union.com/ru

10.

IIporpammHoe

pacnpocTpansieMoe),

npoiecca

o0ecmeuenue
HCIOJIb3yeMoe

npu

(IMIEeH3MOHHOoE ]|
OCyIIeCTBJICHUH

CBO0OHO
00pa3oBaTeILHOIO

Aynutopust

[TporpammHuoe
o0ecrieueHne

WNudopmarus o npase
COOCTBEHHOCTH (PEKBU3HTHI
JIOTOBOpa, HOMEP JIMIIEH3UHU H T.1.)
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Ne 2116 VYuebHnas aynuTopus Uis
IpOBEJIEHUs y4E€OHBIX  3aHATHUM
BCEX BHUJOB, TPEIYCMOTPEHHBIX
IpOrpaMMoi CpeaHero
npo¢eCcCHOHATBLHOTO
obOpasoBanusi/OakanaBpuara/
cnenuagurera/ MarucrTparypsl,
OCHallleHHasi 000pyAOBaHUEM W

Windows 7

norosop NeJI03 ot 30.05.2012) ¢

OLPNLAcdmc noncornamesusamu oT 29.04.14 u
01.09.16
(6eccpouHast TUIEH3MS)
Kaspersky Endpoint CyOnuieH3nOHHBII TOTOBOP

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

Ne977 1049.EI1/25 ot 10.12.2025

TEXHUYECKHUMHU cpencrBamu | Microsoft Visual Studio CBOOO/IHO pacmpoCTpaHsIeMoe
oOyueHus, COCTaB koTopeix | 2019 MIpOrpaMMHOE 0OecreyeHue
onpeensieTcs B pabounx (6eccpouHas TUIECH3US)
[porpaMmmax aucuuruH | KOMITAC-3D v20 u v21 | CyOnuiieH3uoHHBIH J0oroBOp Ne
(Momyneit) Hm-22-00044 ot 21.03.2022
JlaGoparopus «IIporpammuoro (6eccpouHast TUIIEH3MS)
obecrieyenuss U conpoBoxkaeHus | PaitNet CBOOOIHO pacmpoCTpaHsIeMoe
KOMITBIOTEPHBIX CHCTEM) MporpaMMHOE oOecredyeHre
Kabunet nHpOpMaInOHHBIX (6eccpouHas TUIECH3HS)
cuctem u TexHosoruit AO «HIIK AIMP OTEUECTBEHHOE CBOOOIHO
«OJIAPA» pacupocTpaHseMoe IPOrpaMMHOE

obecrieueHue (beccpouHas

JIULEH3Us)

Kaspersky Endpoint CyOnuiieH3MOHHBIN JOTOBOP

Ne 2200 Yuebnas aynutopus ais
NpOBENEHHUS]  YYEOHBIX  3aHATHHA
BCEX BHUJOB, MPEIyCMOTPEHHBIX
IIpOrpamMmoit CpeaHero
npogeCcCUOHATBHOTO
oOpa3zoBanust/0axanaBpuara/
cnenuanurera/ MarucTparypsl,
OCHallleHHasi 00OpylIOBaHUEM H
TEeXHUYECKHUMHU

cpeacTBaMH  OOyYeHHUsS, COCTaB
KOTOPBIX ONpezessercs B pabouux
porpaMmMax JVCTIATUTHH
(Momyneit)

JlaGoparopusi 3IEKTPOIHEPIETUKH
u IEKTPOTEXHUKHU 000
«Yebokcapckoro
AIEKTPOMEXAHUYECKOTO 3aBOa»

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

Ne977 1049.E11/25 ot 10.12.2025

Windows 7 noroop NeJ[03 ot 30.05.2012) ¢

OLPNLAcdmc norncornameHusMu ot 29.04.14 u
01.09.16 (6eccpounast JIUICH3US)

AdobeReader CBOOO/IHO pacnpocTpaHsIeMoe
IIpOrpaMMHOE oOecreueHue

(GeccpouHas JHUIICH3US)

I'apanT- cnpaBoyHO-
[IpaBOBasi CUCTEMA

Horoop NeC-002-2025 ot
09.01.2025

Yandex Opay3zep

CBOOOTHO pacrpoCTpaHIeMoe
IporpaMMHOe obecrieyeHue
(6eccpouHas TUIIEH3HS)

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

HOMeEp JINLEH3UN-42661846 oT
30.08.2007) ¢ momcornaneHusIMua
ot 29.04.14 u 01.09.16
(6eccpouHast TUTIEH3HS)

MTC JIuuk

Jorosop Ne2/2026
(091 168.EI1/26) ot 27.03.2026

AIMP

OTEYECTBEHHOE CBOOOTHO
pacmpocTpaHseMoe IporpaMMHOe
obecnieuenue (OeccpouHas
JIULEH3US)
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Ne 103a ITomemienue
CaMOCTOSITCIILHOU
00yyYarommxcs

VIS
paboThI

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

CyOnuieH3MOHHBII T0OTOBOP
Ne977 1049.EIl/25 ot 10.12.2025

MS Windows 10 Pro

noroBop Ne 392 469.223.3K/19 or
17.12.19 (6eccpounast JIUIICH3USA)

AdobeReader

CBOOO/IHO pacrpocTpaHsIeMoe
porpaMMHOE 00ecrieueHHEe
(6eccpouHast TUIECH3US)

I'apanT- cipaBo4YHO-
IIpaBOBas CUCTEMA

Horoop NeC-002-2025 ot
09.01.2025

Yandex Gpayzep

CBOOOJHO paclpoCTpaHsIeMoe
nporpaMmHoe o0ecrieueHue
(OeccpouHas JIMIEH3US)

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

HOMEp JuIeH3un-42661846 ot
30.08.2007) ¢ momcorameHusMu
o1 29.04.14 u 01.09.16

(OeccpouHas IULIEH3US)

AIMP

OTE4YECTBEHHOE CBOOOHO
pacrpocTpaHseMoe MPOrPpaMMHOE
obecrieuenue (beccpounas
JIUTICH3HS )

AIMP OTE€YECTBEHHOE CBOOOIHO
pacmnpocTpaHseMoe IporpaMMHOe
obecrnieuenue (beccpounas
JTUTCH3MS)

Kaspersky Endpoint CyOnunieH3uOHHBIN 10T0BOP No

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

ITIT1-126/2023 ot 14.12.2023
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11. MaTepuajibHO-TeXHHUYECKOE O0ecredeHrue T CIUTITUHbI

Tun u HOMep noMenEeHus [lepeyeHb OCHOBHOTO 000PYIOBAaHUS U
TEXHUYECKUX CPEICTB 00yUeHUs
VYueOHas ayquTOpUs A7 IPOBEACHUS YUeOHBIX ObopynoBaHue: KOMIUIEKT MeOesn st
3aHATHUNA BCEX BUJIOB, IPEAYCMOTPEHHBIX MPOrpaMMon | y4eOHOTo mpoliiecca; Jocka yueOHas; CTEH/IbI
cpenHero npogeccnoHaIbHOTO TexHuveckue cpeacTa 00ydeHus:
oOpasoBanusi/OakanaBpuara/ crieliuanuTeTa/ KOMITbIOTEpHAs! TEXHUKA, MYJIBTUMEIUAHOE
MarucTparypbl, OCHAIIIEHHAs: 000PYIOBAHUEM U o0opynoBanue (IIPOEKTOP, IKPaH)
TEXHUYECKUMHU

cpeacTBaMH 00y4YeHHsI, COCTaB KOTOPBIX
OIpeAeNsieTcs B pabounx MporpamMmax AUCHUITIHH
(Momyneit)

JIaGoparopust IEKTPOIHEPTETHKH U AIEKTPOTEXHUKH
000 «YeOOoKCapCKOTo MEKTPOMEXaHUYECKOTO

3aBOAA»
Ne 2206 (1. YebGoxkcapsl, ya. K.Mapkca. 60)

VYuebHas ayquTopus A IPOBEACHUS YUeOHBIX OGopyznoBaHye: KOMIUIEKT MeOeIH ISl y4eOHOTo
3aHATHI BCEX BUJIOB, IPELYCMOTPEHHBIX IPOrpaMMOii | MPOLECCa; 10CKa y4eOHast; CTCH b,

cpeHero npohecCHOHATLHOTO aBTOMAaTH3UPOBaHHbIC paboune Mecta Ha 15

o0yJarommxcsi, aBTOMaTU3NPOBaHHOE padouee
MECTO IperoaaBaTes,

TexHuveckne cpe/icTBa O0yUeHHs: KOMIIBIOTEPHAS
TEXHHKA; MYJIbTUMEINIHOE 000pyI0BaHUE

» (mpoexTop, PKpaH), MapKepHas A0CKa,
JCUMILTHH (MOJIy/IeH) IpOrpaMMHOE 0OecIieyeHHe OOIIEro u
Jlaboparopus «IIporpammuoro odecrieueHus: u PO(ECCHOHANBHOTO HA3HAYCHHUS
COIIPOBOXK/ICHUS KOMITBIOTEPHBIX CUCTEM

KaGuneTt nHpopMalMOHHBIX CUCTEM U TEXHOJOTHUI

oOpa3oBanus/OakanaBpuara/ cenuaIuTeTa/
MarucTpaTypbl, OCHAIICHHAS 000PYIOBaHHEM H
TEXHUYCCKUMHU CPECACTBAMU O6y‘~I€HI/Iﬂ, coCTaB
KOTOPBIX OMPENeNIAeTCS B pab0oUyrx MporpaMmax

AO «HIIK «3JIAPA»

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

[Tomenenue 1151 caMOCTOSITENEHOM pabOThI O6opynioBaHue: KOMIUIEKT MeOenu st
o0y4aroLuxcs y4eOHOTo Ipolecca;

Ne 103a (1. YeGoxkcapsl, ya. K.Mapkca. 54) Texuuyeckue cpeacTBa 0O0yUeHHUs:

KOMIIBIOTEPHAsI TEXHUKA C BO3MOXXHOCTBIO
MOAKIIIOUEHHUS K ceTh «HTepHeT» n
o0ecriedyeHrneM JI0CTyMa B AIEKTPOHHYIO
MH(POPMAITMOHHO-00PA30BATEIBLHYIO CPEY
dunuana

12. MeToauueckue yKa3aHus AJIs 00y4al0UIerocs Mo 0CBOCHUIO TUCIUILINHbI

Memoouueckue ykazanus 011 3aHAMUIL 1eKYUOHHO20 MUnaA

B  xome  neKkmMOHHBIX  3aHATUH  oOydaromemycs  HEOoOXOIMMO  BECTH
KOHCIIEKTUPOBaHUE Yy4YeOHOTO Marepuayia, oOpamarb BHUMaHHUE Ha KaTeropuu,
(bOopMYIMPOBKU, PACKPBHIBAIOIINE COAEpPKaHUE TEX WM HWHBIX SBJICHUN W TMPOIECCOB,
Hay4HbI€ BBIBOAbI U TPAKTUUECKUE PEKOMEHIALINH.

Heo6xonumo 3amaBarh mpernoaBaTesito yTOYHSIOMINE BOMPOCHI C LIEJIbIO YSICHEHUS
TEOPETUUYECKUX  TIOJIOKEHUN, pa3perieHuss CHopHeIX cutyanuil. llenecooOpaszHo
nopabaTbiBaTh CBOM KOHCIIEKT JICKIMU, JieJlasi B HEM COOTBETCTBYIOIIHUE 3allMCH W3
OCHOBHOM M [IOIIOJHUTEIILHOM JIMTEPATYpPbl, PEKOMEHIOBAHHOW IPENOJABATEIEM U
MPENYCMOTPEHHON yueOHOW MpOoTpaMMON AUCIIUTILIUHEI.

Memoouueckue ykazanus 0713 3aHAMUL CEMUHAPCKO20 (NpaKmuuecko20) muna.
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[IpakTyeckue 3aHATUS TO3BOJISIIOT pa3BUBaTh Yy OOYYalOIIErocsi TBOPYECKOE
TEOPETHYECKOE  MBIIUICHHE, YMEHHE  CaMOCTOSATEIbHO  M3y4daTb  JIUTEpATypYy,
aHAJIM3UPOBATh MPAKTUKY; y4aT YeTKO (POPMyIHUpPOBATh MBICIb, BECTH AUCKYCCHIO, TO €CTh
MMEIOT UCKJIFOUUTEIFHO BAXKHOE 3HAYEHUE B PA3BUTUH CAMOCTOSITEIIBHOTO MBIIICHUS.

[TonroroBka K MpakTUYECKOMY 3aHSTHIO BKJIOYAeT JABa 3Tana. Ha mepBom 3Tame
00yyYaronuiics TUIAHUPYET CBOIO CAMOCTOATEIBHYIO PadOoTy, KOTOpasi BKIIOYAET: ySICHEHUE
3a/laHUsI Ha CaMOCTOATENIbHYI0 padoTy; MoA00p OCHOBHOM M JOMOJHUTEIHLHOU
JUTEPATypbl; COCTABICHUE TIaHAa PadOThl, B KOTOPOM OIPENEISAIOTCS OCHOBHBIE MYHKTHI
npencrosimed noAarotoBkud. CocTaBieHWE IUJ1aHA JUCHUIUIMHUPYET ¢ TOBBIIIAET
OpraHU30BaHHOCTH B paboTe.

Bropoii sTanm BKIIIOYAET HEMOCPEACTBEHHYIO IOATOTOBKY K 3aHSATHIO, KOTOpas
HAUMHAETCS C U3YYEHHS OCHOBHOM W JOMOJHUTEIbHOU nuTeparypbl. Ocoboe BHUMaHUE
OpU 3TOM HEOOXOAMMO OOpaTUTh Ha COJAEP)KaHHWE OCHOBHBIX IIOJIOKEHUH U BBIBOJOB,
OObsICHEHHE  sIBIEHUM ©  (PAaKTOB,  ysACHEHHE  TPAKTUYECKOTO  TMPHIIOKCHHS
paccMaTpUBaeMbIX TEOPETUYECKUX BOMPOCOB. Jlanee ciieayeT MOATOTOBUTH TE3UCHI IS
BBICTYIUICHUN TIO BCEM Y4€OHBIM BOIPOCAM, BEHIHOCHMBIM Ha MPAKTHUYECKOE 3aHSATHE WU
[0 TE€ME, BBIHECEHHOW Ha IUCKYCCUIO (KPYIIbIM CTOJ), MPOAYMaTh MPUMEPHI C LEIBIO
oOecreyeHus: TECHOM CBSI3M U3y4aeMOM TEMBI C PEabHOU KU3HBIO.

[oToBch K [OKIaay WM BBICTYIUICHHIO B paMKax HWHTEPAKTUBHOW (OPMBI
(muckyccusl, KpyIblid CTOM), MPU HEOOXOIAMMOCTH CIIEAYET OOpaTUTHCS 3a MOMOIIBIO K
IPEToIaBaTelto.

MemoouuecKkue yKa3zanusa K camocmoamenvHoil padome.

CamocrosiTenbHass paboTra 0OOy4aromierocst SBJSETCS OCHOBHBIM  CPEICTBOM
OBJIaJICHNA y4E€OHBIM MaTepuajoM BO BpEMs, CBOOOTHOE OT OO0S3aTeIbHBIX Y4eOHBIX
3aHsaTHil. CamocTosTenpHas paboTa 00yJaromerocs HaJl YCBOCHUEM y4eOHOTo Marepuaia
1m0 y4eOHOM JMCIMIUIMHE MOXET BBITIONHATHCS B OMONMOTEKE yHUBEPCHUTETA, YUEOHBIX
KaOMHeTaX, KOMITBIOTEPHBIX KJaccaxX, a TaKkke B JOMAIIHUX yclnoBusix. CoaepkaHue u
KOJIMYECTBO  CAMOCTOSITEIbHOM  paboThl  oOydarolierocst ompenensieTcs y4dyeOHOH
MPOrpaMMOil AUCIUILIMHBI, METOAMYECKIMHU MaTepuaiaMy, MPaAKTHICCKUMU 3aJaHUSIMU 1
yKa3aHUsIMU IpenogaBaTelis.

Camocmoamenvnasn padboma 6 ayoumopHoe pems MOHcem 6KIAI0UaAmp:

1) xoHCHEKTUpOBaHME (COCTABICHUE TE3UCOB) JIEKIUH;

2) BBIMOJHEHNE KOHTPOIBHBIX PaboT;

3) peuieHue 3anay;

4) paboTy cO CIIPaBOYHOM M METOIUYCCKOMN JTUTEPATyPOH;

5) paboTy ¢ HOpMAaTUBHBIMU MPABOBBIMU aKTAMU;

6) BBICTYIUICHUS C TOKJIaJlaMHi, COOOLICHUSIMU Ha CEMUHAPCKUX 3aHATUSAX;

7) 3amMTy BBHITOJHEHHBIX padoT;

8) ydacTue B ONEpaTUBHOM (TEKYILEM) OMPOCE MO OTACIbHBIM TeMaM H3y4aeMoiu
JTVCIUTLTAHBL;

9) yuactue B coOece0OBaHUSX, JAETOBBIX (POJIEBBIX) UTPaX, NUCKYCCUSIX, KPYTIIbIX
CTOJaX, KOH(pEPEeHIHX;

10) yyactue B TECTUPOBAHUU U JIp.

Camocmoamenvnasn paboma 60 6HeayOUmMoOpPHOeE 6PEMA MOHCEM COCMOAMD U3:

1) moBTOpEeHUS JEKIIMOHHOTO MaTepuaa;
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2) TMOATOTOBKH K MPAKTUUECKUM 3aHSITHSIM;

3) u3ydeHHs y4eOHOW U HAyYHOU JIMTEPATYyPHI;

4) wu3ydeHUsT HOPMATHUBHBIX IMPABOBBIX AaKTOB (B T.4. B DJJIEKTPOHHBIX 0azax
JAHHBIX );

5) peuieHusd 3a7a4, U UHBIX MPAKTUYECKUX 3aJaHUM

6) MOATOTOBKHU K TECTUPOBAHHUIO U T.1.;

7) TOATOTOBKH K MPAKTHUYECKUM 3aHSTHSIM YCTHBIX TOKJIAA0B (COOOIIEHUT);

8) moarotoBkH pedepaToB MO 3aJaHUIO IIPEIO/IaBATEI;

9) BBINMOIHEHHUS KYPCOBBIX PabOT, IPEAYCMOTPEHHBIX YUCOHBIM IIJIAHOM;

10) BeIiesIeHHsT HanboJIee CIOKHBIX M MPOOJIEMHBIX BOIIPOCOB IO M3y4aeMOM TeMe,
MOJIYYE€HUE PA3bsICHEHUH M PEKOMEHIAIMKI 10 JaHHBIM BONPOCAM C MPENoaBaTeIsiMU Ha
KOHCYJIBTAITUSX.

11) mpoBeneHrss CaMOKOHTPOJISI ITyTeM OTBETOB Ha BOIPOCHI TEKYIIETO KOHTPOJIS
3HaHUMW, PEIICHUs] MPEACTABICHHBIX B JIaHHOW MporpaMme 3ajiady, TeCTOB, HAMKMCAHUSA
pedepaToB M0 OTACIBLHBIM BOIIPOCAM HM3Y4a€MOM TEMBL.

Tekymuii KOHTPOJb OCYIIECTBIAETCA B (OpME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJIOB.

B caydae mpomycKoB 3aHSATHM, HAIWYUs WHAWBUIYyaJbHOTO TIpaduka OOydeHHS U
JJI 3aKpeIUICHUS IIPAKTUYECKUX HAaBBIKOB CTyJAEHTaM MOTYT OBITh BBIJIAHBI THIIOBBHIC
WHJIUBUAYaJIbHbIC 3aJaHusl, KOTOPbIE€ JOJDKHBI OBITh ClIaHbl B  yCTAHOBJIEHHBIN
MPEIoaaBaTesieM CPOK.

13. OcoOenHocTH peanu3anMy JMCUMIVIMHBI Il HHBAJIMAOB W JHI C
OrPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyueHue 1O JaHHOW JUCHUIUIMHE  WHBIWAOB W JIMI[ C OTPAaHUYECHHBIMU
BO3MOXKHOCTAMH 3710poBbsi (manee OB3) ocymiectBisieTcs mpernojaBaTesieM € Y4YeTOM
0COOEHHOCTEH TMCUXO(U3UYECKOT0 pa3BUTHUSA, HWHIAUBUIYAIbHBIX BO3MOXKHOCTEH H
COCTOSIHUS 3I0POBbS TAKUX O0YYaIOIIUXCS.

JI71s1 CTYIEHTOB C HapyIIEHUsIMU OMOPHO-JBUraTenbHor PpyHkunu u ¢ OB3 no cinyxy
Mpe1yCMaTPUBAETCSA COIPOBOXKIECHUE JEKIUN u MPAKTUYECKUX 3aHATHI
MYJBTUMEAUUHBIMU CPEACTBAMMU, PA3JATOYHBIM MAaTEPHAIIOM.

[ns crynenroB ¢ OB3 mo 3peHuto npenycMarpuBacTCsl MPUMEHEHNE TEXHUYECKUX
CPEIICTB YCWJIEHHMS OCTATOYHOTO 3pEHHs, a TaKXke MPeayCMOTpeHa BO3MOKHOCTh
pa3palboTKu ayaruoMarepHuaios.

[To panHOM [ucHUIUIMHE OOy4YeHHE WHBAJIUIAOB U JIMI[ C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMH  3JI0POBbSI MOXET OCYIIECTBIIATbCSI KakK B ayJuTOpUU, TaK U C
HCIIOJIb30BAHUEM AIIEKTPOHHOM UH(OPMAIIMOHHO-00pa30BaTEIbHOMN Cpelpl,
00pa30BaTeIbHOIO OPTaJia U 3JIEKTPOHHOM MOYTHI.

53



JIUCT AOIOJHEHUU 1 USMEHEHUN
pabodeit mporpaMMbl JUCIUTUTHHBI

Pabouas nmporpamma JUCITUTIIMHBI PACCMOTPEHA, 00CYKIeHa U 0I0OpEHa ISl UCTIOTHEHUS
B 202 -202  yuyeOHOM Tromy Ha 3aceqaHuu Kadeapsl, OPOTOKOI No 0T ««
202 T

Baecensl JOITIOJIHCHUA M1 U3MCHCHU A

Pabouas nporpamMmma JUCHUIUIMHBI PACCMOTPEHA, 00CYK/I€Ha U 0100peHa ISl UCTIOJTHEHUS
B 202 -202  yyeOHOM roay Ha 3acelaHuu Kadeapbl, OpOTOKOJd Ne OT  ««
202 T

Brecensr JOITIOJIHCHUSA U U3MCHCHUA

Pabouas nmporpamma JUCITUIUIMHBI pacCMOTpEeHa, 00CyKIeHa U 0100peHa JJIsl UCTIOTHEHUS
B 202 -202  yuyeOHOM romy Ha 3acefdaHuu Kadeapbl, OPOTOKod No 0T«
202 r©

Brecensr JOITIOJIHCHUSA U U3BMCHCHUA

Pabouas nporpaMmma JUCIUTUIMHBI pACCMOTpPEHa, 00CYXIeHa U 0I00peHa JJIsl UCTIOTHEHUS
B 202 -202  yuyeOHOM romy Ha 3acemaHuu kKadempnl, mpoTokon No 0T ««
202 r©

Bnecennl JOITIOJHCHUA 1 U3MCHCHUA
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