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1. He.]'[l/l H 3a/1a41 OCBOCHHUSA TUCHUIIJINHBI

Hean npenoaaBaHus JUCITUTITIHBI «IIporpammupoBanue
MHUKpPOTIPOIIECCOPHBIX CHCTEM» 3aKIIOYaeTCs B TOM, 4YTOOBI JaTh CTyICHTaM
npoeccHoHambHbIC 3HAHWS, YMEHHUS © HAaBBIKK B 00JIaCTH KOHCTPYKITUH,
aApPXUTEKTYPHI, JJEMEHTHOW 0a3bl M NPHHIMIAX ITOCTPOCHUS IPOMBIIIICHHBIX
IU(POBBIX YCTPOMCTB: OT  AJCKTPOHHBIX  JATYUKOB, O MPOrPAMMHPYEMBIX
JIOTUYECKUX KOHTPOJIJICPOB; IMO3HAKOMHTh C YCTPOMCTBOM OCHOBHBIX Y3JIOB
NPOMBIIIIEHHBIX KOHTPOJUICPOB: HU(PPOBBIMH BXOJaMH\BBIXOJaMH, aHAJIOTOBBIMU
BXOJIaMHU \BBIXO/IaMH, KOMMYHHKAITMOHHBIMHU UHTepQeiicaMu, CXeMOW MUTAHMS U T.11.;
pOJIb  MHUKPOKOHTPOJUIEPOB W  MHKPOIIPOIICCCOPOB B CHCTEMax YIPAaBIICHHUS,
anmapaTHble M IPOTPaMMHBIC acCIEeKThl IPU padoTe ¢ MHUKPOKOHTPOJIICPAMH,
pEIICHKE THITOBBIX MPUKIIAIHBIX 3aa4; 1aTh TCOPCTHUCCKUE 3HAHUS M TPAKTHUYCCKHEC
METOJIBI  MPOCKTUPOBAHUS W  (PYHKIMOHHUPOBAHUS  MHKPOKOHTPOJIEPOB U
MHUKPOITPOIIECCOPOB B CHCTEMax yIpaBJICHUS, allllapaTHbIe ¥ MIPOTPAMMHBIE ACTICKTHI
npu paboTe ¢ MHUKPOKOHTPOJUIEpAMU; MPUOOPETeHHE W TMPOopadOTKa CTYACHTAMHU
KOMIIETeHIIUH, HEOOXOMMBIX JUISl YCTICIITHOTO YCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHON
porpamMMBbI OakaiaBpuaTa 1o JAHHOMY HaIlpaBIICHUS U TPOQHUITIO.

OCHOBHBIMH 32]a49aM¥i M3y4YeHHs] THCHUTLUIHHBI SBISFOTCS: TIPEJCTaBICHNE
O CXeMax »JJICKTPOHHBIX YCTPOWCTB M CHCTEM; TEXHHUYECKas JOKyMEHTAIIHS,
HeoOXoauMas it padOThl C MHUKPOIIPOIECCOPHBIMH YCTPOHUCTBAMU; AJICKTPOHHBIE
CXeMbl W JIMHWW TIEpelayd CHUTHAJOB, B T.4. KOMMYHUKAIIMOHHBIC; MPHUKIAIHBIE
QITOPUTMBI U UCTIOJIHUTEIbHBIE TIPOTPAMMBI JIJISI MUKPOITPOLIECCOPHBIX YCTPOMCTB Ha
S3BIKAX BBICOKOTO YPOBHSL..

Huctumunaa «IIporpammupoBaHie MUKPOTPOIECCOPHBIX CUCTEM) IO3BOJIUT
pPaCHIMPUTh TEOPETUUYECKYIO MOJATOTOBKY OakanaBpa, yriIyOuTh 3HAHHME MPUKIIATHBIX
BOIIPOCOB, CBSI3aHHBIX C TMPOCKTUPOBAHUEM MHKPOIIPOIIECCOPHBIX YCTPOUCTB H
oOmena mHpopmarmein Mexay sapom OBM um mepudepuitHpiMu yCTPONUCTBAMHU U
HanOoJiee PacmpoOCTPaHEHHBIX CHCTEMHBIX W CBSI3HBIX MHTEP(EHCOB ISl peleHUs

3a/1a4 Mpo(heCCUOHAIBHON JIESITEIbHOCTH.



2. Mecrto mmcuuniaunbl B crpykrype OOII BITIO

Hucrumummaa  «IIporpaMMupoBaHHE MHKPOIIPOIIECCOPHBIX CHUCTEMY SIBIISICTCS
CaMOCTOSTEIBLHBIM MOJYJIEM, OTHOCUTCSI K BapUAaTUBHOW YacTH MPO(ECCHOHATBHOTO
IIMKJIa OCHOBHOW oOpazoBarenbHoi mporpammbl (OOIT BO) GakamaBpa, siBisieTcs

00s3aTeNbHOIA.

3. TpeOoBaHus K pe3yjbTaTaM OCBOEHHS COAEP:KAHUA TUCHHUILINHBI

B npouecce uzyuenus aucuuiuinibl «[IporpaMmupoBaHie MUKPOIIPOLIECCOPHBIX CUCTEMY Y
CTYJIEHTOB IO HampaBiIeHHI0 NoArotoBku 27.03.04 «YmpaBieHue B TEXHHYECKHX CUCTEMAxX» C
kBanudukamnueit (cremenpio) «bakamaBp» TODKHBI OBITh  CHOPMYTUPOBAHBI  CIEAYIOIIHE
npodeccroHabHO-crienuann3upoBannbie komnereHuu (I11KC):

- criocoOeH yrpaBisaTh nepcoHanoM, oocayxkupatonium [T pecypest (ITKC-5);
- croco0eH y4acTBOBaTh B OpraHU3alliy 1 MOTUBAIIMH MepcoHana, oocmyxusatomero [T pecypcsl
(ITKC-5.1);
- CIIOCOOEH y4acTBOBATh B O0YUEHUHU U PEATH3aIIMU Mep 10 MPOPECCHOHATBHOMY Pa3BUTHIO
nepconaina, oocimyxkupatomiero IT pecypest (ITKC-5.2);
- CIIOCOOEH YIpaByIsATh OTHOIICHHUSIMH C MIOCTaBIIUKaMu U niotpedutensimu pecypcos UT (ITIKC-7);
- Y4acTBYeT B OpraHU3all{ IUTAHUPOBAHMS U OCYIIECTBIICHUS! B3AUMOOTHOIIIEHUH C MOCTaBIIMKAMU
u notpedurensmu (ITKC-7.1);
- YU4acTBYET B OLIEHKE U aHAJIM3€ B3aMMOOTHOUICHUH C MOCTABIIMKAMU U TOTPEOUTENSIMU PECYPCOB
UT u BeipaboTke ynpasnswomux pemennii (ITKC-7.2).

B pesynbrare uzyuenus qucuuminiel «[IporpaMmmupoBaHue MUKPOMIPOLIECCOPHBIX CUCTEM)
CTYIEHT:

Jo:keH 3HATH Kak  OpraHU30BaTh MPOTPaMMHOE OOEeCreueHHue CHCTeM U CPeICTB
aBTOMATHU3allMM M YIpaBIEHUS, KaK BHEAPSATh pe3ylbTaThl pPa3pabOTOK CPEACTB U CHCTEM
aBTOMAaTHU3alui U YIPABJIEHUSI B MIPOU3BOACTBO.

JloJzkeH yMeThb OpraHH30BaTh Pa3pabOTKy MPOTrpaMMHOTO OOECleYeHUs CUCTEM U CPEJCTB
aBTOMATH3allMM ¥ YIOpaBJICHUS, BHEAPATh pe3yabTaThl pa3pabOTOK CPEACTB H  CHUCTEM
aBTOMATHU3alM1 U YIPaBJICHUS B MIPOU3BOACTBO.

Jlo/zkeH BJIaJeThb CHOCOOHOCTBIO OpPraHU30BaTh Pa3pabOTKy MPOrpaMMHOIO oOecredeHus
IIPU MIPOU3BOJICTBE CUCTEM U CPEACTB aBTOMATU3AIMH U YIIPABJICHUS, CIIOCOOHOCTBIO K BHEIPEHUIO

PE3YyJIbTATOB pa3pa60TOK CpCACTB U CUCTEM aBTOMATU3AlIUU U YIIPABJIICHUA B IIPOU3BOACTBO.



4. CopepskaHue H CTPYKTYPa THCHHUILINHBI (MOLYJIS)

4.1. Conepxxanue pas3/iea0B M CUUILTHHbBI

OueHovHbIe
Ne Conepxxanue pasjaena Dopmupyemas cpeacTBa
pasxen HaumenoBanme KOMIIeTeHII U
a pasaena (4yacTb
KOMIIETEHIIUH)
1 2 3 4 5
1. [IpencraBnenue | Llenbie u BemecTBEHHbIE ITKC-5 nabopatopHas
naHHbIX B OBM. | gyncna. Cuctembl IKC-5.1 pabota, BOIpPOCHI Ha
cuncieHns. J[pondHoe IIKC-5.2 KOJUTOKBHYM, TECTHI,
npejacTaBieHue. 16- HI_I[<KCC;71 3ammra  pedepara,
-7. 9K3aMeH.
pUYHOE TPEJICTABIICHNUE. IKC.7 2

[Ipsimoii, oOpaTHbIN 1
JIOTIOJTHUTEITHHBIN KOJIBI.
[IpencraBienue
BEIIECTBEHHBIX YHCEIL.
(CriocoGHOCTh yIpaBIIsTh
MIEPCOHAJIOM,
obcnyxuBatomum [T
pecypchbl, y4acTBOBaTh B
OpraHu3aIuy 1
MOTHBAIIMH [I€PCOHAJA,
ob6cnyxmuBatomero [T
pecypchl, B OOy4eHUH 1
peanuzainuu Mep 1o
npodeccuoHanTbHOMY
Pa3BUTHIO NTEPCOHATIA,
ob6cnyxuBatomero [T
peCypChl, yIPaBIITh
OTHOIICHUSIMHU C
MOCTaBIIUKAMHU U
NOTPEOUTENSIMU PECYPCOB
UT, yyacTBOBaTh B
OpraHu3anuu
IUTAHUPOBAHUS U
OCYILIECTBICHUS
B3aMMOOTHOIICHHIA C
HOCTaBIIMKaMU U
HOTPeOUTENAMH, B OLIEHKE
U aHaIu3e
B3aMMOOTHOIIEHUH C
HOCTaBIIMKAMU U
MOTPEOUTENSIMU PECYPCOB
UT u BbIpaboTKe
YIIPaBJISIONINX PEHICHUN).




ApxutekTypa u
CUCTEMa KOMaH/[|
mpoueccopa.

Knaccudukanus
ApPXUTEKTYP.
[IpuHCcTOHCKAA
apxutektypa (Pon
Heiimana). ["apBapackas
apXUTEKTypa.
MoudunmupoBaHHas

rapBap/cKasi apXuTeKTypa.

(CriocoGHOCTH yIpaBIIsITh
IIEPCOHAJIOM,
obcnyxuBatomum [T
pecypchl, y4acTBOBATh B
OpTraHu3aIuy H
MOTHBAIIMH ITEPCOHAIA,
obcnmyxuBatomiero [T
pecypchl, B OOy4eHUH U
peanu3aiu Mep 1o
npoheccuoHaTbHOMY
Pa3BUTHIO TTEPCOHAIA,
ob6cnyxwuBatomero [T
pPECYPCHI, YIIPABIISATH
OTHOIICHHSIMH C
MTOCTABIIIHKAMH H
NOTPEOUTEISIMUA PECYPCOB
UT, yuacTBOBaTh B
OpraHu3anuu
IUTAHUPOBAHUS U
OCYILIECTBIICHUS
B3aUMOOTHOUIIEHUH C
MOCTaBIIUKAMHU U
HOTPEOUTENSIMH, B OLIEHKE
U aHalu3e
B3aMMOOTHOIICHHIA C
MOCTABIIUKAMHU U
HOTPEOUTEISIMU PECYPCOB
UT u BeIpaboTKE
YIPaBISIOUIUX PEIICHUN).

IKC-5
IIKC-5.1
IIKC-5.2

ITIKC-7
INKC-7.1
IIKC-7.2

nabopaTopHas
pabora, Bompochl Ha
KOJUIOKBUYM, TECTHI,
3ammuTa  pedepara,
IK3aMEH.

AcceMOepbl
CISC u RISC.

Cucrema xomang CISC
(Common Instructions Set
Commands). Cucrema
koman RISC (Reduced
Instructions Set Com-
mands). CpaBHeHue
cucteM komana CISC u
RISC. 3auem B MOIIHBIX
mporeccopax Jaenaercs
npeoOpa3oBaHne KOMaH/
CISC B RISC.
Pacmmmpennas RISC
apxutekTypa oT ARM.
(CnocoOHOCTB yNpaBiIsATh
MEPCOHATIOM,

IIKC-5
IIKC-5.1
IIKC-5.2

ITIKC-7
IIKC-7.1
IIKC-7.2

nmabopaTopHas
paboTa, BOMPOCH Ha
KOJUIOKBUYM, TECTHI,
3ammuTa  pedepara,
IK3aMeEH.




obciyxuBatonum I T
pecypchl, y4aCTBOBATh B
OpTraHu3aIuN 1
MOTHBAIIMH ITEPCOHAA,
obcnyxusatomiero IT
pecypchl, B 00ydeHUU U
peaiM3anuu Mep 1o
npodeccnoHaTEHOMY
Pa3BUTHIO IIEPCOHATIA,
ob6cnyxuBatomiero [T
PECYPCHI, YIIPABIISTH
OTHOIICHHSIMHA C
MOCTABIIUKAMH U
NOTPEOUTEIIMUA PECYPCOB
UT, yuacTtBOBaTH B
OpraHu3aIuu
TUTAHUPOBAHUS U
OCYIIIECTBIICHUS
B3aMMOOTHOIIECHHI C
MTOCTABIIHKAMH H
MOTPEOUTENAMH, B OI[EHKE
W aHaJIH3e
B3aMOOTHOIIEHHI C
MOCTaBIIUKAMHU U
MOTPEOUTEIIIMUA PECYPCOB
UT u BeIpabOTKE
YIPABJISIFOIIUX PEIICHUT ).

VLIW
apXHUTEKTYpa.

Cucrema komanng VLIW
(Very Long Instructios

Worfd). C6x apxurtekrypa.

PacnapannenuBanue
onepauuii B COX.
ArnmnapartHasi peanu3anus
onepauuii B COX.
(CriocoOGHOCTD yIPaBIISITh
MEPCOHAIIOM,
obciyxuBatonum [T
pecypchl, y4acTBOBATh B
OpraHu3aIuy 1
MOTHBAIINH [I€PCOHAJA,
obciyxusatomero IT
pecypchl, B O0y4eHHUH U
peanuzaiuu Mep 1o
npodeccuoHansHOMY
Pa3BUTHUIO TIEPCOHAA,
obciyxuBatomiero [T
peCypchl, YIpaBIATh
OTHOIICHUSIMHU C
MOCTaBIIUKAMH U
MOTPEOHUTENSIMU PECYpPCOB
HT, yuactBOoBaTh B
OpraHu3anuu

[IKC-5
IIKC-5.1
[IKC-5.2

[IKC-7
[IKC-7.1
[IKC-7.2

nmabopaTopHas
pabora, BOMPOCH Ha
KOJUIOKBUYM, TECTHI,
3ammTa  pedepara,
9K3aMeH.




IUTAHUPOBAHUS U
OCYILIECTBIICHUS
B3aUMOOTHOLIEHUH C
NOCTABIUKAMHU U
NOTPeOUTENSIMH, B OLIEHKE
U aHallu3e
B3aMMOOTHOULIEHUH C
MOCTABIIUKAMHU U
NOTPEOUTENIMUA PECYPCOB
UT u BbIpaboTKE
YIPaBJISIOUUX PEIICHUN).

AccemOiep
MHUKPOKOHTPOJIIT
epa AVR ot
Atmel.

Crpykrypa
MUKpOKoHTpoiiepa AVR
oT Atmel. Peructpsl
00111eT0 Ha3HAYCHUSI.
®naru cocrosiHus. [lamars
nporpamm. [lamsTe
naHHbIX. [lepudepus.
IIpepsiBanus. CTpykTypa
KOJIa TTPOTrpamMMBbI
Accembnepa.
Apudmernueckue u
JIOTUYECKHE KOMaH/IbI.
Makpocsl. Komanasl
nepecbuiok. KomaH bt
BeTBJIeHNN. KoMaHIb!
YCIIOBHBIX MIEPEXO/IOB.
(CriocoOGHOCTD yIPaBIISITh
MEPCOHAIIOM,
obcnyxuBaromuMm [T
pecypchl, y4acTBOBaTh B
OpraHu3aIuy 1
MOTHBAIIMH [I€PCOHAJA,
ob6cmyxuBatomero [T
pecypchl, B 00yueHuu 1
peanuzainuu Mep 1o
npodeccuoHanbHOMY
Pa3BUTHUIO MIEPCOHANA,
obciyxuBatomiero [T
pecypchl, YIpaBIlATh
OTHOIICHUSIMHU C
MOCTaBIIUKAMHU U
MOTPEOUTENSIMU PECYPCOB
HT, yyacTBOBaTH B
OpraHu3auu
TUTAHUPOBAHUS U
OCYIIECTBJICHUS
B3aUMOOTHOIIEHUH C
MOCTaBIIUKAMH U
NOTPEOUTENSAMH, B OLIEHKE
U aHaln3e
B3aMMOOTHOUIIEHUH C

IKC-5
IIKC-5.1
IIKC-5.2

ITIKC-7
IKC-7.1
IIKC-7.2

naboparopHast
pabora, BOmpoCchl Ha
KOJJIOKBUYM, TECTHI,
3ammTa  pedepara,
IK3aMEH.




NOCTaBIIMKAMU U
MOTPEOUTEISIMU PECypPCOB
UT u BbIpaboTKE

YIPABJISIOUIUX PELLICHUN).
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HCP AVR
Studio.

Haznauenue. Bo16op Trma
MHUKPOKOHTPOJLIEPA.
[IporpammupoBaHue Ha
Accembnepe.
[IporpammupoBaHue Ha
SI3BIKE BBICOKOTO YPOBHSI.
enecoobpazHocThb
UCI0JIb30BaHu si3bika C.
CpaBHeHHE KOJIOB Ha
Accembnepe u C no
CKOPOCTH BBITTOJTHCHUS.
CpaBHeHHE KOJOB Ha
Accembnepe u C o
OBICTpOTE
IPOrPaMMHUPOBAHHS.
CpencTBa OTIaaKH.
(CriocoGHOCTh yIpaBIIsITh
MIEPCOHAJIOM,
obcmyxuBatomuMm [T
pecypchl, y4acTBOBATh B
OpTraHHU3aIUH H
MOTHBAIIMH TIEPCOHAIA,
ob6cnyxmuBatomero [T
pecypchl, B OOy4eHHUH 1
peanuzanuu Mep 1o
poeCCUOHATPHOMY
Pa3BUTHIO IIEPCOHATIA,
ob6cnyxuBatomero [T
peCypCHl, YIPaBIATh
OTHOIICHUSIMHU C
MOCTaBIIUKAMHU U
HOTPEOUTEISIMU PECYPCOB
UT, yuacTtBOBaTh B
OpraHu3anuu
IUTAHUPOBAHUS U
OCYILIECTBIICHUS
B3aMMOOTHOIICHHIA C
MOCTaBIIUKAMHU U
NOTPEOUTENSIMH, B OLIEHKE
U aHalu3e
B3aMMOOTHOIICHHIA C
MOCTaBIIUKAMHU U
MOTPEOUTENSIMU PECYPCOB
UT u BbIpaboTKe
YIPaBISIOUIUX PEIICHUN).

IIKC-5
IIKC-5.1
IIKC-5.2

ITIKC-7
IKC-7.1
IIKC-7.2

nabopaTopHas
pabora, Bompochl Ha
KOJUIOKBUYM, TECTHI,
zammuTa  pedepara,
IK3aMEH.
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4.2. CTpyKTypa IHCHUIIMHBI

OO0mass TPyIOeMKOCTh JAHCIHUILIMHBI

cocraBiuseT 6 3aueTHbIX eauHML (216 dacos).
[IpomexyTrouHas aTTecTanus — 3K3aMeH (5 ceMectp).

Bun paboter

KonnuectBo yacos

cemectp Ne 5

Bcero

OO0uasi Tpy10€eMKOCTh

216

216

AyauTropHas padora:

96

96

Jlexyuu (J1)

48

48

Ilpakxmuuecxue 3auamus (113)

Jlabopamopuwsie pabomul (JIP)

48

48

CamocrosiTesibHas padoTa:

93

93

Kypcosoii npoexT (KII), kypcoBast paboTa
(KP)

Pacuerno-rpaduueckoe 3ananue (PI'3)

Pedepar (P)

Occe (D)

CamMocTosTensHOe HN3Y4YCHHUEC pa3aciioB

93

93

KonTpossnas padora (K)

CamomnoaroroBka (mpopaboTka u
MOBTOPEHUE JIEKITMOHHOTO MaTepHrala u
Marepuasia y4eOHHUKOB U y4eOHBIX
MOCOOMiA, MOJATOTOBKA K JIJAOOPATOPHBIM U
MPAKTUYCCKUM 3aHSATHUSIM, KOJJIOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.),

HOI[I"OTOBKa H caaydya 3K3aMcEHa

27

27

Bun uToroBoro KOHTpoJIs (3a4eT, SK3aMeH)

DK3aMeH

12



4.3. Pazgenbl JMCHUILIMHBI, H3y4YaeMble B S cemecTpe

Ne
pa3aeinl

HaumenoBanue paszjaesna

KoaungecTBo 4acoB

Bcero

Ayn.
pabora

JI

JIP

Bue aya.
pa6. (CP)

[IpencraBnenne nanusix B O9BM. (Crioco6HOCTH
YIOPAaBISITH IEPCOHATIOM, 00CTyXuBaromum [T
pecypchl, y4acTBOBaTh B OpraHU3alluu U
MOTHBAILUM NepcoHana, oocimyxusatoniero IT
pecypchl, B 0Oy4eHUH U peanu3aiiy Mep 1o
npodeccuoHaIbHOMY Pa3BUTHUIO MTEPCOHANA,
obciyxusatoiiero I'T pecypebl, ynpaBisith
OTHOIIEHUSIMU C TIOCTABLIUKAMU U
notpedurensmu pecypcoB UT, yuacTBoBaTh B
OpraHu3aluy MIAHUPOBAHUS U OCYILIECTBICHUS
B3aMMOOTHOUIEHHH C TOCTaBIIMKAaMU U
MOTPEeOUTENSIMH, B OLIEHKE U aHaJIH3e
B3aMMOOTHOUIEHHUH C IOCTABIIMKAMU U
notpebutensmu pecypcoB UT u BeipaboTke
YIPaBISIONUX PEIICHUN).

29

15

ApXuUTEKTypa U cucTeMa KOMaH]I IpoIieccopa.
(CriocoOHOCTB yIPaBIIATh MEPCOHATIOM,
obcnmyxuBatomuM [T pecypchl, yuacTBOBaTh B
OpraHu3aly 1 MOTHBAIMH NTEPCOHAa,
ob6cmyxkuBatomiero IT pecypcsl, B 00ydeHun 1
peanzanuu Mep 1o npodecCHOHaTLHOMY
pa3BUTHIO NepcoHana, oocmyxuparomiero 1T
PECYpPCHI, YIIPABISATh OTHOLIEHUSIMU C
MOCTaBIIUKaMH U oTpedurensimu pecypcos UT,
y4acTBOBATh B OpraHU3AINH IJITAHUPOBAHUS U
OCYILIECTBIICHUS B3aUMOOTHOIICHUIA C
MOCTABILUKAMH U IOTPEOUTEISIMU, B OLIEHKE U
aHaJlM3e B3aUMOOTHOIIEHUH C MOCTaBIIMKAMU U
notpebutensmu pecypcoB UT u BeipaboTke
YIPaABISIOUIUX PEIIeHUN).

36

19

Accemb6nepst CISC u RISC. (CnocobHOCTb
YIIPaBJIATh IIEPCOHANOM, oOciyxuBaronum [T
pecypchl, y4aCTBOBaTh B OpraHU3alud U
MOTHBALIUY NTepcoHana, oocmyxupatomiero IT
pecypchl, B 00y4eHHHU U peau3aluy Mep Mo
npoeccHoHaTbHOMY Pa3BUTHIO NTEPCOHANIA,
oOcyxuBatoiero IT pecypcsl, ynpaBisTh
OTHOIIEHMUSIMH C IOCTABLIUKAMU U
notpedutensmu pecypcos UT, yuacTBoBath B
OpraHM3alUy MNIAHUPOBAHUS U OCYILLECTBIICHHUS
B3aMMOOTHOUIEHUH C IOCTABIIMKAMHU U
MOTPEOUTEINISIMH, B OLICHKE U aHAJIN3e
B3aMMOOTHOUIEHUH C OCTABIIMKAMHU U
notpedutessiMu pecypcoB UT u BeipaboTke

31

14
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YIPABJISIOUIUX PELLIECHUI).

VLIW apxurtektypa. (CriocoOHOCTh YIpaBIsTh
nepcoHanoM, oocimyxusaronum [T pecypcesl,
y4acTBOBATh B OpPraHU3allMid U MOTHBALIUU
nepconana, oocyxusatomiero [T pecypcsl, B
00yuYeHUH U peaan3aluu Mep 1o
npodheccHoHaTEHOMY Pa3BUTHIO TIEPCOHAIA,
obcyxxuBatomiero 1T pecypcsl, ynpaBisTh
OTHOIIEHHSIMHU C TTIOCTABIIUKAMH U
notpedurensmu pecypcoB UT, yaactBoBath B
OpraHu3aluy IJIAHWUPOBAHUS U OCYIIECTBIICHHS
B3aMMOOTHOIICHHH C MOCTABITUKAMH U
MOTPEOUTENSIMH, B OLIEHKE U aHaJIN3e
B3aMMOOTHOIICHHH C MOCTABIIMKAMHU U
notpebutensmu pecypcoB UT u BeipaboTke
YIPaBISIOUUX PEIICHUN).

33

16

Accem0Onep mukpokoHTposuiepa AVR ot Atmel.
(CriocoOHOCTD yIPaBIATh MIEPCOHATIOM,
obcnyxuBatouuM IT pecypcel, yuacTBOBaTh B
OpraHu3allii U MOTHBAIIMX NIEPCOHANA,
obcnyxusatouiero I'T pecypcel, B 00ydeHnu u
peanu3aiy Mep 1o mpodhecCHOHATEHOMY
Pa3BUTHIO IepcoHaia, oociyxusatomero [T
PeCypCHl, YIPaBISTh OTHOLIEHUSMHU C
MOCTaBIUKaMU M oTpeduTesimu pecypcos UT,
y4acTBOBATh B OpraHU3aIUH IJIAHUPOBAHUS U
OCYILIECTBIICHUS B3aMMOOTHOIICHUH €
MOCTABIIUKAMH U IOTPEOUTESIMU, B OLIEHKE U
aHaJIM3e B3aMMOOTHOIIEHUH C MOCTaBIIMKAMU U
notpebutensmu pecypcoB UT u BeipaboTke
YIPaBJISIOUIUX PEIICHUN).

31

14

HNCP AVR Studio. (CtocoOHOCTB ypaBIsITh
nepcoHanoM, oociyxuparomum [T pecypcesr,
y4acTBOBATh B OPraHU3aIlMHd U MOTHBAIIUU
nepcoHaia, oociyxusatomiero T pecypcsl, B
00y4YCHHHU U pean3aluy Mep 10
po(hecCHOHATILHOMY Pa3BUTHIO IEPCOHAIA,
obciyxkuBatoniero 1T pecypcsl, ynpaBisTh
OTHOIIEHUSIMHU C IIOCTABITUKAMH U
notrpedutensimu pecypco UT, yuacTBoBath B
OpraHU3aIUH MIIAHUPOBAHUS U OCYIIECTBICHUS
B3aMMOOTHOIIEHHH C TOCTABIIMKAMU U
MOTPeOUTENSIMH, B OLIEHKE U aHAIIN3e
B3aMMOOTHOIIEHUH C OCTABIIMKAMHU U
notpedutensmu pecypcoB UT u BeipaboTke
YIPaABISIOUIUX PEIIeHUN).

29

15

HToro:

189

48

48

93

7.

| HO}IFOTOBKa 1 cJada 3K3aMCHa

27

Bcero:

216
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4.4. J1abopaTtopHbIe padoThI

Ne
3aHATHA

Ne
pa3iena

Tema

KoJa-Bo
9acoB

l.

1.

WuTerpupoBannas cpena pazpadorku AVR Studio.
(CriocoGHOCTH yIpaBIIATh MEPCOHATIOM, oOcTykuBaromum [T
pecypchl, y4acTBOBaTh B OpraHU3alii U MOTUBALIUU
nepconaia, oocmyxkusatomiero IT pecypcsl, B 00ydueHuu u
peasinzanuu Mep o npoecCUOHAIbLHOMY Pa3BUTHIO
nepconana, oocmyxkusatomiero [T pecypcsl, ynpaBisTh
OTHOLIEHUSIMU C TIOCTABUIMKAMU U OTPEOUTENISIMUA PECYPCOB
WT, yuacTBOBaTh B OpraHU3alyy IIJIAHUPOBAHUS U
OCYILIECTBJICHUS B3aUMOOTHOIIEHUH C MOCTaBIIUKAMU U
MOTPEOUTENSIMH, B OLIEHKE U aHAJIN3€ B3aMMOOTHOIIEHHI ¢
MOCTaBIIUKaMK U iotpedurensimu pecypcos UT u BeipaboTke
YIPaBJISIOUIUX PEIICHUN).

Apudmernueckue onepanuu B AccemOnepe Atmel.
(CriocoOGHOCTD yIpaBIIATh MEPCOHATIOM, O0CTyXuBatomum [T
pecypcehl, y4acTBOBATh B OPTaHU3ALUU U MOTUBALMA
nepcoHaia, oocinyxusatouiero I'T pecypcsl, B 00yueHNH U
peanu3aiuy Mep 1Mo mpophecCHOHATLHOMY Pa3BUTHIO
nepcoHaia, oociayxusatomiero I'T pecypebl, ynpaBisiTh
OTHOIIIEHUSIMH C TTOCTABITUKAMH U TIOTPEOUTEISIMU PECYPCOB
UT, yyacTBOBaTh B OpraHu3alyy MIIAHUPOBAHUS U
OCYILIECTBJICHUS] B3aMMOOTHOIICHUH C MOCTaBIIUKAMU U
MOTPeOUTENSIMH, B OLIEHKE U aHaJIM3€ B3aMMOOTHOIIEHHI ¢
MOCTaBIMKaMu U oTpeduTensiMu pecypcoB T u BeipaboTke
YIPABJISIIONIUX PEIICHU).

Jlornueckue omneparuu B AccemoOiiepe Atmel. (CrtocoGHOCTH
YIOPaBJISITH IEPCOHATIOM, o0cmyxuBaromum [T pecypcsr,
y4acTBOBATh B OpraHU3alMK U MOTHUBAILIUY NIEpCOHAIA,
obcnyxuBatomiero I'T pecypebl, B 00ydeHUH U peanu3aiuu Mep
10 NMpoQeccuoHAIbHOMY Pa3BUTHUIO MIEPCOHAIA,
obcnyxuBatomiero I'T pecypcbl, ynpaBisTe OTHOIICHUSMH C
MOCTaBIIMKAaMHU U nioTpeduressimu pecypcos UT, yuacTtBoBaTh
B OpraHHU3aliy IJIAHUPOBAHUS U OCYILIECTBICHUS
B3aMMOOTHOIICHHH C TOCTAaBUIMKAMU U TIOTPEOUTENISIMH, B
OIICHKE U aHaJIM3€ B3aMMOOTHOIIEHUH C MOCTaBIIMKAMH U
notpedurensimu pecypco YT u BeipaboTKe ympaBiIsSioNInx
pEIICHUIN).

Hukner B Accem6nepe Atmel. (CriocoGHOCTB yIpaBIIsTh
nepcoHanomM, oocmyxuaromuM IT pecypebl, yaacTBoBaTh B
OpraHu3allui 1 MOTUBAIMU NepcoHaia, oocmyxusatomero IT
pecypchl, B 00y4eHUH M peau3aliy Mep 1o
npo¢ecCHOHATBHOMY PAa3BUTHIO MEPCOHANA, OOCITYKUBAIOIIETO
IT pecypcbl, ynpaBiATh OTHOIIEHUSAMU C TOCTABILUKAMHU U
notpedutensimu pecypcos UT, yuacTBOBaTh B OpraHu3aIiu
IUTAHUPOBAHMS U OCYILIECTBIECHUS B3aUMOOTHOILIEHUH C
MOCTaBIIMKAMH U MIOTPEOUTEISIMU, B OLICHKE U aHAJIH3e
B3aMMOOTHOIIEHUH C MOCTABUIMKAMHU U MOTPEOUTEIIIMU
pecypcoB UT u BeIpabOTKE yNpaBIIsSIOMIMX pEIIEHUH).

Maxkpocsl B AccemOnepe Atmel. (CriocoOHOCTH yrpaBisiTh
nepcoHanioM, oociyxkuparomum [T pecypcsl, ydacTBOBaTh B

15



OpraHu3aIui 1 MOTHBAIIMH ITepcoHamna, oocmyxusatomiero IT
pecypchl, B 00y4eHUH U peau3aliy Mep Mo
npoheccHoHaTbHOMY Pa3BUTHIO IEPCOHAIIA, 00CTYKHBAIOIIETO
IT pecypcsl, yrpaBisTh OTHOIIEHUSMU C IIOCTABIIUKAMU U
notpedutensimMu pecypcoB UT, yaacTBoBaTh B OpraHu3alnuu
IJIAHUPOBAHUS U OCYILECTBJICHHS B3AMMOOTHOILIEHUH C
NOCTaBIIMKAMHU U IOTPEOUTEISIMU, B OLIEHKE U aHAJIN3€
B3aMMOOTHOIIEHUH € IOCTABIIUKAMU U OTPEOUTENIIMU
pecypcoB UT u BeipabOTKe ynpaBisSiONX pelieHnuit).

6. 6. [Tepexonbr B AccemOniepe Atmel. (CriocoOHOCTH yIpaBIsATh
nepcoHasnomM, oociyxuBaromum [T pecypcel, yaacTBOBaTh B
OpraHu3alui 1 MOTUBAIIMU ITepcoHana, oocayxusatomiero IT
pecypchl, B 0Oy4eHUH U peanu3aliy Mep 1o
podeccroHalIbHOMY Pa3BUTHIO MTEPCOHANA, OOCITYKHBAIOLIETO
IT pecypcsl, yrpaBisiTh OTHOIIEHUSIMU C TIOCTABIIUKAMU U
norpedurtensmu pecypcoB UT, yuacTBoBaTh B OpraHu3aiiu
IJIAaHUPOBAHUS U OCYIIECTBIICHNS B3aMMOOTHOIIIEHUH ¢
MOCTaBIIUKAMH U IOTPEOUTENSIMU, B OLIEHKE U aHAJIN3e
B3aMMOOTHOILIEHUH C MOCTABIIMKAMH U OTPEOUTEISIMU
pecypcoB VT u BeipabOTKE yrpaBiIsIIOIMIMX pEelIeHU).
HToro: 48
4.5. CaMmocToAITeJIbHOE N3yYeHHe Pa3/1eJI0B I CUUILTHHBI
Koa-Bo
Ne Bonpockl, BBIHOCHMbIE HA CAMOCTOSITE/IbHOE U3yUYeHHe 4ACOB
1 2 3
1. [Ipencrasnenune ganapix B OBM. (CrtocoOHOCTH yNpaBIsATh MEPCOHAIOM, 15
obcnyxuBatouuM IT pecypchl, yuacTBOBaTh B OpraHU3aIMKi U MOTUBAIIUU
nepcoHania, oociyxusatomiero I'T pecypcel, B 00y4eHUN U pealn3anuu
Mep 1o podecCHOHATFHOMY Pa3BUTHIO MepcoHala, 0ocmyxupatomiero [T
PECYpPCHI, YIPABIATh OTHOLIEHUSIMU C MOCTABIIMKAMH U IOTPEOUTENIMU
pecypcoB UT, yuacTBOBaTh B OpraHu3alMy INIAHUPOBAHUS U
OCYILIECTBJICHUS] B3aMMOOTHOIICHUH C MOCTAaBUIMKAMU U TOTPEOUTENIMHU, B
OIICHKE U aHaJIHM3€ B3aMMOOTHOIIECHUH C MOCTABIIMKAMH U MTOTPEOUTENIMU
pecypcoB UT u BeipaboTKe ypaBisSIONINX PELIeHUN).
2. ApxuTekTypa u cucreMa komanj npoueccopa. (CnocoOHOCTh yIpaBlATh 19

nepcoHanoM, oocayxuparomum IT pecypchl, yuacTBOBaTh B OpraHU3alu
U MOTHUBAIMM NepcoHana, oocmyxusatomero IT pecypcebl, B 00yueHuu u
peanu3anu Mep o npopeccuoHaATbHOMY Pa3BUTHIO IEPCOHAIA,
oOcnyxxuBatoiero IT pecypcsl, ynpaBiasiTh OTHOIIEHUSMHU C
MOCTaBIIMKaMHU U oTpedutensamu pecypcoB UT, yuactBoBaTh B
OpraHM3alUy INIAHUPOBAHUS U OCYILIECTBICHNS B3aUMOOTHOLIEHUH €
MOCTaBIIMKAMU U TOTPEOUTENSIMHU, B OLICHKE U aHaIH3€e
B3aMMOOTHOIIEHUH C MOCTaBIIMKAMU U ToTpedurensamu pecypcoB UT u
RLTh?lﬁﬂ’T‘R’P VITNARTIIOIIUX NEITeHUN)
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3. Accemb6nepsr CISC u RISC. (CiocoOHOCTH yIpaBisiTh IEPCOHAIOM, 14
obciyxuBatomuM [T pecypchl, yuacTBOBaTh B OpPraHU3AIMHA U MOTUBAIIUU
nepcoHana, oociyxusatomniero I'T pecypcel, B 00y4eHUN U peatn3aiuu
Mep 1o podecCHOHATFHOMY Pa3BUTHIO MepcoHana, o0cmyxuparomiero 1T
PECYPCHI, YIIPABIATH OTHOLICHUSIMH C MTOCTABIIUKAMHU U TIOTPEOUTEISIMU
pecypcoB UT, yuacTBOBaTh B OpraHu3alyy INIAHUPOBAHUS U
OCYIIECTBIICHHS B3aUMOOTHOIIECHUH C TIOCTABIUKAMH U TIOTPEOUTEISIMH, B
OIICHKE M aHAJIN3€ B3aMMOOTHOIICHUH C MOCTABIIMKAMU U MOTPEOUTEISIMU
pecypcoB YT u BeipabOTKe yrnpaBisSONINX PELIEHUN).

4. VLIW apxutekrypa. (CocoOHOCTh YIpaBisTh IEPCOHATIOM, 16
obcnmyxkuBatomuM [T pecypchl, yuacTBOBaTh B OpraHU3AIMH U MOTHUBAIIH
nepcoHana, oocinyxuBatomero [T pecypcsl, B 00yueHUN U peann3aluu
Mep 1o npo¢ecCHOHATBFHOMY Pa3BUTHIO MEpcoHaia, oocayxusatouiero IT
PECYPCHI, YIIPABIISITH OTHOMICHUSMU C IMOCTABIIUKAMH U IOTPEOUTEIIIMHU
pecypcoB UT, yuacTBOBaTh B OpraHu3aldy INIAHUPOBAHUS U
OCYIIECTBIICHHSI B3aMOOTHOIIIEHUH C IMMOCTABIIMKAMHU U MIOTPEOUTEISIMH, B
OIICHKE M aHAJIM3€ B3aMMOOTHOIICHUH C MOCTABIIUKAMU M MTOTPEOUTEISIMA
pecypcoB UT u BeipaboTKe yrnpaBisSONINX peleHnit).

5. Accem0Onep mukpokoHTposuiepa AVR ot Atmel. (CtocoOHOCTH yIIpaBiIsTh 14
nepcoHasioM, oociyxkuparomuM [T pecypcebl, yuacTBOBaTh B OpraHH3aliu
Y MOTHBAIIMHK NepcoHaa, oociyxusatoniero I'T pecypcel, B 00yueHUH U
peanuzanuu Mep 1o npodeccCHoHaIbHOMY Pa3BUTHIO ITEPCOHAlAa,
obcnyxuBatomero I'T pecypcsl, ynpaBisiTh OTHOIICHUSIMU C
MOCTaBIMKaMH U moTpeduTenssMu pecypcoB U T, yaactBoBaTh B
OpraHu3aluy IUIAHUPOBAHMS U OCYILECTBIICHHS B3aUMOOTHOILICHUH C
MOCTABIIUKAMH U IOTPEOUTEIISIMU, B OLIEHKE U aHAJIN3e
B3aMMOOTHOIIIEHUH C TIOCTABIIMKAaMHU U ToTpedutensimu pecypcoB UT u
RRLINAOOTKE VIINARIIIOIIUX DENTEHUNA).

6. HCP AVR Studio. (CiocoOHOCTH yIpaBIsiTh IEPCOHATIOM, 15
obciykuBatonum 1T pecypcsl, yaacTBOBaTh B OpraHU3allMU U MOTHUBAIHH
nepconana, oociyxkusatoniero 1T pecypcsl, B 00y4eHUH U peaar3aliiu
Mep 10 podheCCHOHATLHOMY Pa3BUTHIO IepcoHala, oocmyxuparomiero 1T
PECypCHI, YIIPABIATH OTHOMICHUSMH C ITOCTABIIMKAMH U ITOTPEOUTEISIMU
pecypcoB UT, yaacTBOBaTh B OpraHu3aluy IJIAHUPOBAHUS H
OCYIIECTBIICHHS B3AUMOOTHOIIIEHHH C MIOCTABIIMKAMHU U MIOTPEOUTEIISIMH, B
OIICHKE ¥ aHAJIN3€ B3aMMOOTHOIICHUH C MOCTABIIUKAMH M MOTPEOUTEIISIMU
pecypcoB UT u BeIpaOOTKE YIPaBIISIOMIAX PEIICHUH ).

HUroro: 93

5. OueHoOYHBIE CPEACTBA AJIS TEKYLIEro KOHTPOJISA YCIIeBA€MOCTH M IIPOMEKYTOYHOM

aTTeCTallun

5.1. OneHo4HbIe MaTEePHAJIbI VIS TEKYLIEr0 KOHTPOJIsSI YCIIeBAeMOCTH

HSy‘-ICHI/Ie CTYACHTAMHU JUCHUIIJINHBI ((HpOFpaMMI/IpOBaHI/Ie MUKPOIIPOLCCCOPHBIX CUCTEM»
OCYILICCTBJISICTCA B 5 CCMECTPEC B paMKax CICAYIOIIUX OpPTraHU3alMOHHBIX (bOpMZ JICKIINH,

caMoCTOsITeNIbHAs paboTa U 1abopaTopHbIie pabOTHI.
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JlocTxeHue 1eneldl HW3ydeHHs AUCLUIUIMHBI OCYILECTBISETCS 3a CUET HCIOJIb30BAHUS
MHTEPAKTUBHBIX 00pa30BaTEJIbHBIX TEXHOJIOTUM, KOTOPBIE COINPOBOXKAAIOT YTEHUHN JIEKIIMOHHOIO
Kypca no pucuuiuinHe «lIporpamMmmupoBaHuEe MHUKpPOIPOLECCOPHBIX CHUCTEM» IPE3EHTALUEH, 110

BCCM €€ pa3aciiaM (BI)II{CJIHGTCSI Ha MCIIOJIb30BAHNEC MHTCPAKTUBHBIX O6pa3OBaTCJH)HI)IX TEXHOJIOT Uit

—48 yacoB).

[Ipumenenne meronoB IT — ucnonb3oBaHMs 3EKTPOHHBIX BEPCUN YUEOHMKOB U Yy4EOHBIX
MocoOUi, METOTMYECKUX YKa3aHUW (peKOMEHIAIHiA), 1 TIp.

WnnuBuayanuszanuss 0oOy4eHHs OCYILECTBISETCS 3a CYET OpraHu3alli BBINOJIHEHUS
MPaKTUYECKUX PAabOT KaXJAbIM CTYJEHTaMH Ha MPOEKTHPOBAHUE OPraHU3AllMOHHBIX U
IIPOU3BO/JICTBEHHBIX CTPYKTYP.

JlaGoparopHbie pabOTHI HAIllpaBJIEHbI HA 3aKPEMJICHUE TEOPETUUYECKUX 3HAHUM IO BOIIpOCcaM
MIPOEKTUPOBAHUSI OPraHU3ALMOHHBIX W TPOU3BOJCTBEHHBIX CTPYKTYp C YYETOM IOJTYYEHHBIX
3HAHUM 10 CBOMCTBAM CHUCTEM, MpPAaBWJIAM IPUMEHEHUs CUCTEMHOTO MOJX0Ja, NPHUHIMIIOB

MMPOCKTUPOBAHUA U 3aKOHOB OpPraHu3anun JJist )IaJ'IBHeI\/’IHleFO HCIIOJIB30BaHHA.

5.2. OneHOYHBIEe MATEPHAJIBI ISl TEKYIEro KOHTPOJIA YCIeBaeMOCTH

KoHTposbHbIe BONPOCHI M 321a41 TEKYIIEro U Py0e:KHOTr0 KOHTPOJIA
KonTpoabHbie MeponipusiTusi 1-0if KOHTPOJIbHON TOYKH
1. IlpakTuyeckas pabora

2. KomnokBuyMm. 3aaHusi Ha KOJJTOKBUYM I10 TIEPBOM TOUKE

3. TecToBBIi KOHTPOJb. BaHK TECTOBBIX 3a71aHuil coaepKuT 30 BOIIPOCOB.

KoHTpoJibHBbIE MepONIPUATHS 2-0i KOHTPOJIbHON TOYKH
1. IlpakTyeckas padora
2. KonnokBuyMm. 3a1aHusl Ha KOJJIOKBUYM I10 NEPBOU TOUYKE

3. TecToBBIl KOHTPOJIb. BaHK TECTOBBIX 3aaHuil cOAepPKUT 30 BOIIPOCOB.

5.3. OueHo4HbIe MaTePHAJIbI 115 MPOMEKYTOYHOI aTTeCcTallNU

[Ipomexxyrounass arrectanus NpoxoauT B ¢opme sk3ameHa B 7 cemectpe OPO. Ha
9K3aMEHE CTYJEHTY IpEaIaraercs OTBETUTb HAa TEOPETUYECKHE BOIPOCHI. IJK3aMEHALIMOHHBIN

OMJIET BKJIFOYACT TPpU TCOPCTUUCCKUX BOIIpOCA.

Bomnpocsl k 3xk3amMeny
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p—

. CriocoOsI 1 cpelicTBa CBA3U YCTPOUCTB B BHIYMCIUTEIBHBIX CUCTEMAX

2. MecTo cucTeMbl BBOIa-BBIBOIA B COCTABE BHIUMCIIMTEIBHOM CUCTEMEI U €€
CTPpYyKTYypa.

. [lonsatre o6 unrepdeiice

. OcHOBHBIE NpUHIUIIBI yripaBieHus [1Y.

. Cnoco6s1 oomena unpopmanuein mexxay [1Y u qpyrumu yznamu 9BM.

N n B~ W

. Kortpomneps! [1Y, ux Ha3HaueHUEe, OCHOBHBIC (YHKIIMHU U TEXHUYECKAsI
peanuzanusi.

7. CucTeMHbIE U CBSI3HbIE HHTEP(ENCHI

8. Kiaccudukarus, OCHOBHBIE TTapaMeTPhl M TEXHUYECKUE XapaKTePUCTUKU
uHTep¢eicoB BBOIa-BhIBO/IA.

9. OcHoBHbIe Tporieayps ((pasbr) uHTEPEHCOB.

10.Cucremnsie uarepdeticel ISA, EISA, PCI, SCSI, VLB.

11.Casznble unrepdeiicet Centronics, RS-232C, RS-423, RS-432.

12.ITpubopusie untepdeticel GPIB, CAMAC u ap.

13.Kparkas xapakTepucTuka Ipyrux HHTep(deiicoB U TEHIEHIIMN UX PA3BUTHSI.

14.YcrpoiicTBa oToOpaxeHus nHGoOpMaIuu (IUCIUIEH)

15.0cHoBHBIE (hU3UYECKUE TTPUHITUIIBI PAOOTHI JUCIIIICEB.

16.Metoas! popmupoBanus U300paKeHHs B PA3IMYHbBIX JUCIUICSX.

17. AuciuieitHpie MpoIEeCcCopHI.

18.CTpyKTypsl 1 UHTEPPEICH TUCTIICEB.

19.CpenctBa nokyMmeHTHpOBaHUs aihaBUTHO-IIUPPOBOH U TpaduuecKon
uHbOpMATIIH

20.TTeuaTatomue yCTpONUCTBA - IPUHIIATIBI JEHCTBUS, KIIacCU(DUKAIUS U
OCHOBHBIE BH/IBI.

21.B3anmMoaeiCcTBUE OCHOBHBIX JJIEKTPOMEXAHUYECKUX Y3JIOB.

22.@DyHKIMU U COCTaB KOHTPOJUIEPA, CTPYKTYpPa U COCTAB OCHOBHBIX KOMaH/I.

Oco6eHHOCTH pabOThI B IpaUUECKOM PEKUME.
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23.11naHmeTHbIe, pyJTOHHBIE U PACTPOBBIE TPAPONOCTPOUTENH, CTPYKTYPA,
COCTaB, B3aUMO/ICHCTBUE Y3JIOB, CUCTEMbI KOMaH/.

24 Metoppl U cpeAcTBa BBOAA rpaduyeckoi nHpopmanuu

25.Koaupyronye miaHmeTsl.

26.YcrpoiicTBa yKazaHUs 3JIEMEHTOB U300paKE€HUs Ha SKpaHe JUCIUIES
(cBETOBOE MEPO, MbIIIIb, KOWUCTUK U JIp.).

27.CkaHepsbl U crieliMalIbHbIE YCTPOICTBA.

28.YcrpoiicTBa CBA3M BBIUMCIUTENBHBIX CUCTEM

29.¥YcTpoiicTBa 0OMeHa MOCIeA0BATEILHBIM KOJIOM.

30.Mopembl U ceTeBble KOHTPOJUIEPHI - OCHOBHBIE IPUHIUIIBI KOJIUPOBAHUS U
00pabOTKH TaHHBIX, CTPYKTYpPa, COCTAB U MPUHIUIIBI YIIPABJICHHUS.

31.Metoabl U yCTpOMCTBA KOMIUIEKCUPOBAHUS BEIYMCIUTEIBHBIX CUCTEM.

32.¥YcrpolicTBa BBO/IA U BBIBOJIA aHAJIOTOBOM MH(MOpMAIuu

33.CTpyKTypa 1 Ha3HA4YECHHE Y3JI0B CUCTEM BBOJIa-BbIBO/A AHAJIOTOBOM

uH()OpMaIIHH.

34.OCHOBHBIC MCTOBbI HpGO6p330BaHI/ISI U KOOUPOBAHHA aHAJIOTOBBIX CUT'HAJIOB.

35.Crarnueckue U TMHAMUYECKHE OITUOKU U METOJIbI X YMEHBIIICHUS.

36.Cnoco6s1 0omMeHa nHpopmanueii ¢ 9BM.

37.BHeniHue 3aloOMUHAOIIME YCTPOHCTBA

38.®usnueckue NPUHINIBI AEHCTBUS MAarHUTHBIX U ONTHYECKUX HAKOMUTEIEH
UH(GOpPMAIIHH.

39.MeToapl KOAUPOBAHUS U 3AIIUTH HHGOPMATIHH.

40.Knaccudukanus, cOCTaB U yCTPONCTBO HAKOMUTENICH Ha MarHUTHBIX JUCKAX U

nentax. Guznyeckas U JOTHYECKasi CTPYKTypa 3aIlucei.

41.Untepdeiice HakonuTeneil. Haznauenue, CTpyKTypa U OCHOBHBIE KOMaH/IbI
KOHTPOJIJIEPOB.

42.DailsioBbIE CEPBEPHI.

43.Pa3HOBUIHOCTH, TEXHUYECKUE XaPAKTEPUCTUKN U YCTPOUCTBO ONTUYECKHAX

HakonuTenel nHdopMalum.
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44 TlepcrieKTUBBI pa3BUTHS CYIIECTBYIOIIUX U BO3MOXKHbBIE 00J1aCTH pa3padOTKU

HOBBIX EPUPEPUITHBIX YCTPOICTB.

6. MeToanuyeckne MaTepHuaJibl, ONpeAe/A0IMe IPOLeAYPbl OlleHUBAHUS 3HAHMI,

YMEHH1, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH

6.1. Pe3y.m,TaT1>1 O0CBOCHUSHA yqeﬁﬂoﬁ AUCHUIIINHBI, IIOAJIC/KAINMUE ITPOBEPKE

Komnerenuuu corsnacHo oOpa3oBaTeNbHOrO CTaHIApTa MpEACTaBlIEHHbIE B  TaOIUIE
dbopMUpyIOTCS Ha NPOTSKEHUH BCETrO npouecca oOydeHus. YUHUTBIBas MPAKTUUYECKYIO
HaIpaBJICHHOCTb ~ 00pa3oBaTeNbHONM  MpOrpaMMmbl, 3Tanbl  (OPMHUPOBAHMUS ~ KOMIIETEHLUI
MIPUBS3BIBAIOTCS K BBITIOJIHEHUIO!

1. Ha mepBoM 3tamne k 1a60paToOpHbIM U IPAKTUYECKUM paboTaM.
2. Ha BTOpoM 3Tare K BBIIOJHEHUIO KYPCOBBIX pabOT U KypCOBBIX IIPOEKTOB.
3. Ha tperseM »5Tame K MpakTHKE, HAYYHO-HCCIAEAOBATEIBCKOW  paboTe€ W K BBIMYCKHOM

KBaTHM(UKAIIMOHHON padoTe.

Onucanue mokasarejiell M KpPUTepUEeB OUEHUBAHHUS KOMIIETEHUMHA HAa Pa3JIMYHbIX
Tanax ux (popMUpPOBAHUS, ONTUCAHHE IIKAJ OLIEHUBAHUSA
[Toka3zarenu olleHMBaHUS KOMIIETEHIIMI UHANBUTyaabHbl. KpuTepuu oneHuBaHus KOMIETEHIINI Ha
Pa3IMYHBIX dTanax ux GopMUPOBAHUS YHUDHUITUPOBAHBI.
Hanuuue noka3zatens — yJI0BJI€TBOPUTEIIHHO;
Hanuuue mnepcriekTuB pa3BUTUS WM OOO3HAUYEHBI MEPCIEKTHBBI PAa3BUTHS B IOCIEIYIOIIUX
MIPOEKTAaX - XOPOIIIO;
YpoBeHb TpOEKTa, MpearnoJiararouii (peanusyronmil) mpopaboTKy  KCIOJIB30BaHUS B BHJIE

OTACIBHOTO MOAYJIA B IMPOCKTAX APYIUX CTYACHTOB - OTJIMYHO.

TunoBbie KOHTPOJIBLHBIC 3aaHUS WM MHbIE MaTepHaJbl, HEOOX0AUMBbIE IS OLEHKH
3HAHUH, YMEHHH, HABBIKOB M (WJM) ONBITA JEATEJbHOCTH, XaPAKTEPH3YIOIIMX JTalbl
(opmMupoBaHMA KOMIIETEHIHII B ITpoLecce 0CBOCHHUsI 00pPa30BaTeIbHON NMPOrpPaMMbl

JIaGopaTopHble pabOThl MPEACTABISIOT almapaTHO-mporpaMMHble kKoMmiuiekcsl (AIIK),
IIPENIIOIIAraoT, UCIIOJHEHNE «B MeTaie» 1o BpeMeHU 30% BBINOIHAIOTCA B XOJA€ ayIUTOPHBIX
3aHaTuil u 70% B Xone JNOMAalIHEH CaMOCTOSTENbHOW pabOThl I JIOCTHXKEHUS YPOBHS

HpI/IO6peTeHI/IH KOMHCTCHHHf/'I, JOJIKHBI YAOBJICTBOPATH CICAYIOIUM TpC6OBaHI/IﬂMI
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[Iporpammuas wacte AIIK npomxHa cocTOSATh W3 (PYHKIMHA, HPOLELYp, JOTHYECKH

CTPYKTYPUPOBAHHBIX B MOJYIM JJIsi OpraHM3allMM KOJUIEKTUBHOW pabOThl HaJ IPOEKTOM,

YIPOIICHUS Pa3pabOTKU B COTIPOBOKICHHUS.

AnnapartHasi 4acTh - CaMOJOCTAaTOYHBIA OJIOK, IO KOTOPOMY JIOJIKHBI OBITH ONpEeeHbI

NEPCHCKTUBLI IIPOABMIKCHUS B COCTABC APYIr'UX IIPOCKTOB

B pesynbrare

W3yYEHUS

JUCIHUITIIMHBI

CTYIEHT

npopeccnonansHpIMU KoMIeTeHnusamME (I1K):

JOJIKCH

00nasaTh  CIEAYIOLUMU

HIudgp KoMmnerenuus IToka3aTenu oLeHUBAHUA Kpurtepun onennBanus
KOMIIeTeHIH KOMIIeTeH i KOMIIeTeH I Uil
U

ITKC-5 Cnocoben B xonme Tekymero, pyoexxknoro | Hanuume mokasarenss —
HKC-5.1 ABIISTL KOHTPOJIS, Ta0OPATOPHEIX | YAOBJIETBOPHTEIBHO;
[KC-5.2 yip pabor  moka3aThb  ypoBeHb | Hammuue MEPCIIEKTUB

MIEPCOHAIIOM, CaMOCTOSITEIbHOMN pa3BUTHUS TPOEKTa WIIHU
pOpaboOTKH, MpeIMETHOM | 0003HauEHbl MEePCIEKTUBbI
00CTY>KMBAIOIITAM .
00J1aCTH, U3BECTHBIX PELICHUH | pa3BUTUS B COCTaBe
IT pecypcsl, BBIJICIICHUE COBOKYITHOCTH | TOCIIEIYIOIINX MPOEKTOB -
CYLIECTBEHHBIX MPU3HAKOB | XOPOLIO. VYpoBeHb
croco0OeH ym P . P p
IpeaIaraeMbIxX pelIeHul, | MpOeKTa,
y4acTBOBATh B YPOBEHb PELIECHUN, Pa3BUTHE B | IPEANOJIAratonIuil
nociie 1704 MPOEKTax. | mpopaboTK
OpraHu3aluu 1 Aot P Pop Y
CrniocoOHOCTD YIPABIIATH | UCIOIb30BAHNE KaK
MOTHUBAIUN IIEPCOHAJIOM, OTACIIBHOTO  MOAYJS B
HeDCOHALA obcnyxuBatomuM [T pecypcsl, | mpoekTax JIPYTUX
p ’ y4acTBOBaTh B OPraHM3allUU U | CTYIEHTOB - OTJIMYHO.
00CTyKMBAIOLIETO | MOTUBALIUU IepcoHaa,
obcnyxuBatomiero IT pecypcebt
IT pecypcsl, YK PECYpERL,
y4acTBOBaTh B OOy4YeHHH U
crocoOeH peanu3auuu Mep o
npodeccuoHanTbHOMY
y4acTBOBATh B
Pa3BUTHIO repcoHaa,
oOyueHuu u obciyxuBatomiero [T pecypcesl.
peanu3anuu Mep
o
npodeccuoHanbHO
MY Pa3BUTHIO
NEPCOHANA,
00CTyKUBAIOIIETO
IT pecypcsr.

[IKC-7 Cniocoben B xoxe tekymero, pyoexxnoro | Hannuue nokasatens -
HKC-7.1 KOHTPOJIS, TabOPATOPHBIX | YIOBIETBOPHTEIBHO;
TIIKC-7.2 YIIPaBJIATH 6 H

pabor  moka3aTh  ypoBeHb | Hanuuune nepcrnekTus
OTHOIIEHUSIMHU C CaMOCTOSITENILHON pa3BUTHS UK 0003HAUEHBI
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MOTPEOUTEISIMU
pecypcoB UT,
y4acTBYeT B
OpraHu3aIuu
MJIAaHUPOBAHUS U

OCYILIECTBIICHUS

MOTPEOUTEIISIMH,

y4acTBYET B

MOTPEOUTEN MU
pecypcoB UT u
BBIPAOOTKE
YIPaBIISIOUIUX

pELICHUH.

IIOCTaBIIUKaMHU U

B3aUMOOTHOILIEHUN

OIICHKEC N aHAJIN3¢

C IIOCTaBIIIMKaMH U

NOCIEIYIOUIUX IPOEKTAX.
CriocoOHOCTH ynpaBisiTh
OTHOIIEHHSIMHU C
MOCTaBIIMKAMH U
notpedurensimu pecypcon UT,

C MMOCTaBIIMKaMH U | Y4aCTBOBATb B OpraHu3anuu

IJIAHUPOBAHUSA U
OCYILIECTBJICHUS
B3aMMOOTHOIIIEHHI C
MMOCTABITUKAMHU U
MOTPEOUTEINISIMH, B OIICHKE U

B3aUMOOTHOIIIEHUI | aHAJIN3€ B3aUMOOTHOILIEHUH C

MOCTaBIIMKaMH U
notpebutensmu pecypcoB UT
1 BbIpaOOTKe yMpaBIISIOLUIUNX
pEeLIeHUN.

npopaboTKH, MPEIMETHOM | MEPCIIEKTUBBI PA3BUTHUS B
001acTH, W3BECTHBIX PEIICHUH

BBIJICIICHHE COBOKYITHOCTH | XOpPOLIO. YPOBEHb
CYILLIECTBEHHBIX IIPU3HAKOB | IIPOEKTA,
MpeIaraeMbIxX pELICHUH, | MPEAIOJIararIni
YPOBEHb pelieHui, | IpopaboTKy

CIIOCOOHOCTH Pa3sBUTHA B | HCIIOJIb30BAaHUs KaK

OTAEIBHOTO MOJYJIS B
IIPOEKTaxX IPYrux
CTYJIEHTOB - OTJINYHO

MOCJEAYIOUIUX MPOEKTAX —

MeTtoanyeckne MaTepuaJibl, onpeaesiiomye Npouexypbl OeHUBAHUS 3HAHUMN, yMEHU,

HABBIKOB M (MJIM) ONbITA JIeATEJIbHOCTH

Pe3yabTarnl 00y4yeHus
(00beKTHI OLIEeHUBAHMST)

OcHOBHBIE ITIOKA3aTeJIN
OlLIEHKH Pe3yJIbTATOB

OueHo4yHbIE CpeCcTBA

31
3HaTh OCHOBBI
WHTEJUIEKTYallbHBIX TpaB JUIs

BBISIBIICHHSI, yuera,
obecrnieueHus MIPaBOBOM
OXpaHbI pe3yNbTaTOB
WHTEJUIEKTYaTbHO M

NEeSATENbHOCTH u

pacropsi’K€Huss HMH, B TOM
YHUCJIC B LEIAX HNPAKTHUYCCKOTO
IIPpUMCHCHHUA.

- OIIICAHUE OCHOB;
- BBITIOJIHCHHUE TECTOB;
- BBITIOJTHCHUE M 3aIIUTa
1a00paTOPHBIX padoT

nabopaTopHas pabora,
KOHTpOJIbHAsI paboTa,
KOJJIOKBHYM,
TECTHUPOBAHUE, 3a4YeT,
IK3aMEH.

Y1
YMeTh aHanu3upOBaTh 3a1a4H,

BBIACIIAET 0a30BbIE

- OIICAaHUE OCHOB;
- BBINIOJIHEHUE TECTOB;
- BBITNIOJIHEHHUE U 3aIlUTa
1a00paTOPHBIX PadOT.

nabopaTopHas padora,
KOHTpOJIbHast paboTa,
KOJIJIOKBHYM,
TECTUPOBAHUE, 3ayerT,
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COCTaBJISAIOLIUE YIIPABJICHUS B

TCXHHUYCCKHUX CUCTCMAX,

OK3aMCH.

Y2

YmMmers aHAJIU3UPOBATh
COBPEMEHHBIE METO KU
npoBefeHUsT ©W  00paboOTKH

pe3yJIbTaTOB IKCIEPUMEHTA.

- OIIMICAaHUE OCHOB;
- BBIIIOJIHEHUE TECTOB,
- BBIIIOJIHCHUEC U 3alllUuTa
1ab0paTOPHBIX padoT.

nabopaTtopHas pabora,
KOHTpOJIbHAsI paboTa,
KOJJIOKBHYM,
TECTHUPOBAHUE, 3a4YerT,
IK3aMEH.

Y3
YmMmers OCYUIECTBJIATh
MIOCTAHOBKY 3a/1aun u

BBIIIOJIHATE 3KCIICPUMCHTEHI I10

MPOBEPKE KOPPEKTHOCTH
HAaY4YHO 000CHOBaHHBIX
pereHui B obnactu

YHOpaBJICHUA B TCXHUYCCKUX

- OIIMICAaHUE OCHOB;
- BBIIIOJIHEHUE TECTOB,
- BBIIIOJIHCHUEC U 3alllUuTa
1ab0paTOPHBIX paboT.

nabopaTtopHas pabora,
KOHTpOJIbHAsI paboTa,
KOJIJIOKBHYM,
TECTHPOBAaHUE, 3a4YerT,
DK3aMEH.

crcTemMax.
Y4 - OIIMCaHUE OCHOB; naboparopHas paboTa,
Ymetb aHATM3UPOBATh | - BHIIIOJIHEHHE TECTOB; KOHTpOJIbHAsI paboTa,
COBpPEMEHHEBIC METOJIMKH | - BHITIOJIHEHHE U 3aIINATA KOJJIOKBHYM,
MpOBEACHUSI U 00pabOTKH | TaOOpaTOPHBIX padOT. TECTUpPOBAHUE, 3aYerT,

Pe3yIbTaTOB KCIIEPUMEHTA

OK3aMCH.

ys5

YMeTh OcymiecTBisieT
MIOCTaHOBKY 3a/1aun u
BBITIOJIHSIET 3KCIIEPUMEHTHI IO
MIPOBEpKE KOPPEKTHOCTH
Hay4YHO 000CHOBaHHBIX
pelieHui B obnactu

yIopaBJI€HHUA B TCXHUYCCKUX
CHUCTEMAx

- OIIMICAaHUE OCHOB;

- BBITIOJTHCHHUE TECTOB;

- BBITIOJTHCHUE M 3allUTa
1a00paTOPHBIX padoT.

nabopaTopHas pabora,
KOHTpOJIbHAs paboTa,
KOJJIOKBHYM,
TECTHUPOBAHUE, 3a4YeT,
9K3aMeH, KypcoBasi
pabora.

B1

Bnaners METOI0JIOTUEN
aHaigW3a 3a7a4, BBIJCICHUS
0a30BBIX COCTaBJIAIOIINX

VIIpaBJICHHUA B TCXHHUYCCKUX
CUCTCMax.

- OIIICAHUE OCHOB;
- BBITIOJITHCHHUE TECTOB;
- BBITIOJTHCHUE M 3aIIUTa
1a00paTOPHBIX padoT.

nabopaTopHas pabora,
KOHTpOJIbHAsI paboTa,
KOJJIOKBHYM,
TECTHUPOBAHUE, 3a4YeT,
HK3aMEH.

B2
Bnanets HaBBIKaMH
paccMOTpCHUA BO3MOXXHBIX

BapUaHTOB PCHICHUA  3aJa4
YIIpaBJICHHUA B TCXHHUYCCKUX
CUCTEMAX, OLICHHUBasA ux
JOCTOMHCTBA U HCJOCTATKHU

- OIIMCAaHUE OCHOB;
- BBITNIOJIHEHUE TECTOB;
- BBINIOJIHEHHUE U 3aIlUTa
1a00paTOPHBIX PAbOT.

nabopaTopHas padora,
KOHTpOJIbHast paboTa,
KOJIJIOKBHYM,
TECTUPOBAHUE, 3a4YerT,
HK3aMEH.
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B3

Bnanets HaBBIKaMU
MpeABaAPUTEIHHOTO
MIPOBEACHUS HAaTEHTHBIX

HUCCIIENOBAHUN HU 10

ATCHTHOI'O

IIOHUCKa

- OIIMCaHHEC OCHOB,;

- BBIIIOJIHCHUE TCCTOB,
- BBITIOJIHCHHUEC U 3alllUuTa
1ab0paToOpHBIX PaboT.

nabopaTtopHas pabora,
KOHTpOJIbHAsI paboTa,
KOJJIOKBUYM,
TECTUPOBAHUE, 3a4YerT,
IK3aMEH.

6.2. lllkana oueHnBaHus IVIAHNPYEMbIX Pe3yJIbTATOB 00y4eHHUs

6.2.1 Texymmii u py0e:KHbIII KOHTPOJIb

B pamkax Tekyiero u pyoe;xHOro KOHTPOJIS 10 AUCHUIUIMHE CTYJIEHT MOXeT Ha0path 10 70

0amioB.
IIkana oneHUBaAHUSA
CemecTtp 0-35 6as10B 36-50 6a10B 51-60 6an10B 61-70 6an10B

5 YacTtuaaoe IlonHOC nnu | Ionmoe mm | IlomHoe mocemieHne
MOCEIIEHUE YacTHYHOE YaCTHYHOE ayJUTOPHBIX
ayAUTOPHBIX MOCEIICHUE MOCEIICHUE 3anatuil.  [lomHoe
3aHATHH. ayIUTOPHBIX ayIUTOPHBIX BBIIIOJTHEHHE u
HeynosnerBopuren | 3anstuil. Yactuunoe | 3anatuil. [lonmHoe | 3amuTa
BHOE BBIMOJHEHUE | BHIIOJIHEHHE M | BBIIOJIHEHHE U | 1a00paTOPHBIX n
a0OpaTOpPHBIX W | 3aIlUTa 3alluTa MPaKTUYECKUX
MPAKTUYECKHUX 1a00paTOPHBIX U | Ta0OpaTOPHBIX U | 3aHSATHMH.
pabor. [Tnoxast | mpakTHYEeCKUX MPAKTUYECKUX BrimosHenue
MOATrOTOBKA K | pabot. BemosHeHue | pabor. KOHTPOJIBHBIX
OaILHO- KOHTPOJIBHBIX Brinosnenue paoor, TECTOBBIX
PEHTHUHTOBBIM pabor, TECTOBBIX | KOHTPOJIBHBIX 3aJaHMil Ha OIEHKHU
MEPOTIPHUATHSIM. 3a/IaHA Ha OIICHKU | padOT, TECTOBBIX | «OTIIMYHO.
Crynent HE | «yIOBJIETBOPUTEIIbH | 3aJaHUI Ha
JIOTTYCKaeTCs K | O». OIIEHKH «XOPOIIIO».
IIPOMEKYTOUYHOH
aTTecTalMu

6.2.2 TIpome:xyTOUHASA aTTeCTalMA

OI_IeHKa PE3YJIbTATOB OCBOCHUA yqe6H0171 JUCLMIIIUHEL B 5 CCMECTPEC MPOBOAUTCA TIO HIKAJIC,

I/ICHOJ'IL?»yeMOI\/’I Ha 3K3aMCHC:

Cemectp

HIxana oneHUBaAHUA

HeynosJiersopure
JIBHO
(36-60 6a1;10B)

Ya0oBj1eTBOPUTEIID
HO
(61-80 6a1;10B)

Xopowmo
(81-90 6a.1;10B)

OT1auuHo
(91-100 6an10B)
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Crynent umeet 36-
60
WUTOTaM TEKYILETO U

0auioB 1O
pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEHE He Jal
MOJIHOTO OTBETa HU
Ha OJIMH BOIIPOC.

CryneHT umeer

36-45 OamioB 10

UTOTraM TCKYLICTO U

pyOexxHOTO

KOHTPOJIA, Ha
9K3aMEHE Jan
MOJIHBINA OTBET

TOJBKO Ha OJWH
BOIPOC

Crynent umeer 36-
50
HUTOraM TCKYLICTO U

OayIoB o

pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEHE Jai

MOJHBI OTBET Ha
OJIMH  BOIIPOC U
YaCTUYHO
(moIHOCTHIO)
OTBETHJI HA BTOPOU.
CryneHnt umeer 46-
60

HUTOraM TCKYLIETO U

OaJUIOB o

pyOeKHOTO
KOHTpPOIIA, Ha
JK3aMeHe Tan

HOJIHBEIA OTBET Ha
OJWH BOIPOC WJIH
YaCTHYHO  OTBETHUJI
Ha 00a Bompoca.
CTyneHT uMeeT T
UTOTaM TEKYIIETO W
pyOeKHOTO
KOHTPOJIA 61-70
0a1I0B Ha dK3aMEHE
HE Jad  IIOJIHOIO
OTBETA HU Ha OJHH

BOIIPOC.

Crynent umeer Sl-
60 GayI0B MO UTOraM

TEKYILETO 51
pyOeKHOro

KOHTPOJIS, Ha
JK3aMCHE Jan
MMOJHBIA OTBET HAa

OIWH  BONpPOC |
YaCTUYHO
(MOTHOCTHIO)
OTBETHJI HA BTOPOM.
Crynent umeetr 61 —

65 0ayIoB II0 UTOram

TEKYIIETO u
pyOexxkHOTO

KOHTPOJIS, Ha
IK3aMeHe nan

HOJHBIM OTBET Ha

OJIMH BOIIPOC "
YaCTUYHO OTBCTHUJI Ha
BTOPOM. CryneHt
nmeer 66-70 GamioB

0 UuToraM TEKYHIETO

u pyOeKHOTO
KOHTPOJI, Ha
9K3aMeHe) man
ITOJIHBIN OTBET
TOJIBKO Ha  OJUH
BOIIPOC.

CrygeHT  uMeer
61-70 GammoB 1O

HUTOraM TCKYLICTO

u pyOe)KHOTO
KOHTpPOJIA, Ha
IK3aMEHE Jan

MOJIHBIA OTBET Ha
OJWH BOIMPOC H
YaCTUIHO

(MOTHOCTHIO)
OTBETHUII Ha

BTOPOH.

7. YueOHO-MeTOAN4YeCKOe o0ecneyeHne JMCUMILINHbI (MOXYJIs1)

7.1. OcHOoBHas1 JTUTEpaTypa

1. bepecnes, A. JI. Pa3zpaGoTka u MakeTUpOBAHHWE MUKPOIIPOIIECCOPHBIX CHUCTEM :
yaeOHoe rmocooue / A. JI. bepecues, M. A. bepecueB. — PocroB-Ha-/[ony :
IOV, 2016. — 106 ¢. — ISBN 978-5-9275-2168-5. — TeKCT : 3JI€KTPOHHBI
// Jlanb : aneKTpoHHO-OnOmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/114417.

2. OCHOBBI TPOTPaMMHUPOBAHUS MHKPOTIpoIieccopoB Intel 11st BcTpanBaeMbIxX
cucteMm : yueonoe nocooue / C. B. Cxopoxoa, B. B. Censukun, C. H. JIpo3nos
[ ap.]. — PoctoB-Ha-Jlony : O®Y, 2016. — 82 c. — ISBN 978-5-9275-
2223-1. — Texkcr : 31neKTpoHHbIH // JIaHb : 3JIEKTPOHHO-O0MOIMOTEUHAS
cucrtema. — URL: https://e.lanbook.com/book/114452.

26


https://e.lanbook.com/book/114452

. OCHOBBI IPOTPAMMHPOBAHHSI MEKPOIIPOIIECCOPHBIX KOHTPOJUIEPOB B

U POBBIX CUCTEMAaX yMPaBICHHUS TEXHOJIOTUIECKUMH MPOLIecCaMu : ydeOHoe
noco6ue / B. C. Kyapsimios, A. B. Banos, M. B. Anekcees, C. B. Ps3anues.
— Boponex : BTYUT, 2014. — 144 c. — ISBN 978-5-00032-054-9. —
Texcr : anekTpoHHbIH // JIaHb : 31eKTpoHHO-0MbMIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/72896.

. CxBopuos, C. B. Opranuzanusi MUKpOIIpOLECCOPOB ¥ MUKPOIIPOLECCOPHBIX
cucrteM : yueoHoe nocobue / C. B. CkBopiios, B. 1. Xprokun. — Psi3ans :
PI'PTYVY, 2018. — 80 c¢. — TekcT : 351eKTpOHHBIH // JIaHb : 371€KTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/168254.

. Cymkos, C. A. IlporpaMmMmupoBaHre MUKPOIIPOLIECCOPHBIX HH(POPMAIITMOHHO-
ynpaBisomuXx cucteM Ha si3bike CHU : yue6HO-MeToauueckoe nocodue / C. A.
CymkoB. — Omck : OMI'VIIC, 2020. — 37 ¢. — TekcT : 2IeKTPOHHBIH //
Jlanb : anexkTpoHHO-OMOMMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/165703.

. Tpodumenko, B. H. Mukponpoueccopabie HHOOPMAIMOHHO-YIPABIISIIONTNE
cucTeMsl cBsi3u : yueoHoe nmocodue / B. H. Tpodhumenko. — PoctoB-Ha-JloHy :
PI'VIIC, 2019. — 120 c. — ISBN 978-5-88814-904-1. — Texkcr :
AIEKTPOHHBIN // JlaHb : 3jekTpoHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/134040

. HUmpkun, B. C. [IpoexTupoBaHre U MporpaMMHpPOBaHIE MUKPOTIPOIIECCOPHBIX
cucreM : yueoHo-meToanueckoe nocodue / B. C. lupkun. — OmcK :
OMI'VIIC, 2021 — Yactp 1 — 2021. — 34 ¢. — Tekct : anexTpoHHbIH // Jlanb
: QIIEKTPOHHO-OnOMMoTeunas cucrema. — URL:

https://e.lanbook.com/book/190279.

7.2. lonoJTHUTEIbHAS JIUTEPATypPa

. ABTOMaTH3UPOBaHHBIE U UH(POPMAITMOHHO-YIIPABIISIONIAE CUCTEMBI :
Meroandeckue ykazanus. — Camapa : [II'YTHU, 2018. — 36 c. — Teker :
ANEKTPOHHEIH // JIaHb : anekTpoHHO-0MOIMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/182234.

. BacunweB E. A. MukpokoHTpoIIIEpHI: pa3paboTKa BCTPAaMBAEMBbIX
npuinoxxennit, u3a. «bXB-Iletepbypry», 2008 .-568c.

. bponun B. b., lllarypun M. 1. MUKpOKOHTpPOJIIEPHI: APXUTEKTYDA,
nporpamMmmupoBanue, narepderic: CnpaBounuk. - M: Axkum, 2007, - 400 ¢

. Kopnees B.B. CoBpeMennbie Mukpomnpoieccopsl. - M: Hommmxk, 2012.

5. Kyzsxkos, O. H. IIpoekTupoBanue cucteM Ha MUKPOIIPOLECCOpax U

MUKPOKOHTpoJiepax : yueoHoe nocodue / O. H. Ky3sakoB. — TioMeHs :
Trom['HI'Y, 2014. — 104 ¢. — ISBN 978-5-9961-0847-3. — Texcr :
AEeKTPOHHBIH // JlaHb : 31eKTpOHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/64535.
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. Marna FO. C. Muxkpokontpomiepsl PIC: apxutekTypa u mporpaMmMupoBaHue. -
M.: IMK Ilpecc, 2011. - 240 c.

. CoBpeMeHHbIE MUKPOKOHTPOJIIEPHI: APXUTEKTYypa, CPEACTBA
IPOEKTUPOBAHUSA, IPUMEPHI TPUMEHEHUS, pecypcbl cetu MuTepuer . / [lon
pen. Kopmyna H. B. - M: Akuwm, 2010,- 272 c.

7.3. IlepedyeHb y4eOHO-MeTOAUYECKUX Pa3padoTOK

. XakynoB B. A., Kapskun A. T., [llanoanos B. A. Opranu3zanusi IpoeKTHOUN JIeSTEIHHOCTH
YHU(PUIMPOBAaHHBIE MPOEKTHI (MOaynH) - (YueOHoe nocobue), KbI'Y. - Hanpunk 2018r. 73
c.

. XakynoB B.A., Kapskun A.T., lllamoBanoB B.A., llanoBanoB A.B., XyuynaeBa A.U.,
AzamaroBa 1.3. OcHoBbl paboThl B Scada — cuctemax. Meroauueckue pekoOMEHAAlUU 110
BBITIOJIHEHUIO J1abopaTopHbIX padot //Hanpuuk: Kab.-bank. roc. yH-1, 2019 r. 3.25 m.o.

. XakynoB B.A., Kapsaxun A.T., lanoBanoB B.A., IllamoBamo A.B., Kymxosa M.IO.
O6ocHOBaHME MapaMeTpOB CHUCTEMBbl paclo3HaBaHUsS  0Opa3oB. Mertoanueckue
PEKOMEH/IallMK TI0 BBITIOJIHEHUIO JabopaTopHbix padot// Hampuuk: Kab.-bank. roc. yH-T,
2019 r. 3.25 n.o.

. XakynoB B.A., lllanoBanos B.A., Kapnosa X.B., Kapsikua A.T. JlabopaTopHoe CTEHI0BOE
WCCIIEIOBAaHUE TMPUPOJHOTO M TEXHOTCHHOI'O MHHEPANbHOTO ChIphS IOWM peKk Ha
addexTuBHOCTH cemapanuu (yueoHoe ocodue)// KBI'Y. - Hanmpuuk 2020r. 85 c.

. XakynoB B. A., llanosanoB B. A., Kapnosa XK. B., Kapsakun A. T., Azamaroa W. 3.,
Xaryxosa JI. B., [llanoBanoB M. A. Ananranusi IpOEKTHOTO MOJX0/a K yIaJeHHON padoTe
IIpU U3YYEHUU HH(OPMAIMOHHBIX TEXHOJIOTHM YMpaBICHUS TEXHUYECKHMMH CUCTEMaMHU :
ydyeOHOe mocoOne / MMHHCTEpCTBO HAayku U BbIcIIero oOpa3oBaHus, KabapauHo-
Bbankapckuii rocynapctBeHHblil yauBepcuteT uM. X. M. bepbekoa. — Hanpunk : Kab.-bank.
yH-T, 2021. — 144 c.

XakynoB B. A., IllanosanoB B. A., Kapmoa X. B., Kapskun A. T. AnmapatHo-
MIPOrPaMMHBIN KOMIUJIEKC 00pabOTKH pe3ynbTaTOB MCCIEIOBAHUS IPUPOIHOTO U TEXHOT'CH-
HOTO MUHEPAILHOTO CHIPhS : yueOHOe nmocodue / MUHUCTEPCTBO HAYKH M BhICIIEro 00pa3o-
BaHus, KabapnuHo-bankapckuii rocynapctBeHHblil yHuBepeuteT uM. X. M. bepOekoBa. —

Hanpuuk : Ka0.-bank. yn-1, 2021. - 119 c.

7.4. UnTepHeT-pecypcebl

1. http://ait.mtas.ru - ;xypHan1 «ABTOMaTHKa U TEJIEMEXaHUKA»

. DIeKTpoHHbIe cnoBapu, Bukunenus, ¢aiin-cepsep RusMANUAL.RU.
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http://radiotehnica.com, htt://nice/artip.ru/, RadioSovet.ru, Radiolomaster,
www.mirmr.net, RadioRadar u np., anexrponnbsie OMOIMOTEKH, TOUCKOBBIE
MAIIHHBI.

7.5. llepeyennb npogeccuoHANbHBIX 023 JAHHBIX U HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM
1. OB/ PI'b - DnekrpoHHBIE BEpCUU TOJHBIX TEKCTOB JUCCEpTAIIUi U aBTOpedepaToB u3 (oHaa

Poccuiickoii rocynapcrsennoi 6udanoreku URL: http://www.diss.rsl.ru

2. SciverseScopus wm3marenbcTBa «Onb3eBup. Hayka u  Ttexnosmorum». PedeparuBhHas u

agasmTuueckas 0asa manaeix URL: http:/www.scopus.com

3. DnexTpoHHas Oubnuoreka HayuyHbix myonukaruit URL: http://elibrary.ru

4. O630p CMU Poccum u 3apyoexns. [lomable TekcThl + aHanuTuka w3 600 m3ganuit mo 53

otpacisim URL: http://polpred.com

5. @enepasbHOE AreHTCTBO IO TEXHUYECKOMY peryaupoBaHuro u MeTposorun URL:

https://www.gost.ru/portal/gost//home/standarts

7.6. IlporpammHoe o0ecnieyeHre COBpeMeHHbIX MHGOPMALMOHHO-KOMMYHHKALIMOHHbIX
TeXHOJIOT Uil

Windows 2003-2010, Word, EXCEL, Statistica 6.0., Acrobat Reader, WinRaR, Delphi XE2 Pro-
fessional Ne nmuniensuu (License Certificate Number) 207406, Dev-C++ — cBoOo1HAs
WHTETPUPOBAHHAS CpeJia Pa3pabOTKH MPUIIOKEHHM IS SI3BIKOB TiporpamMmmupoBanus C/C++.
Otkpertas munensus (GNU GPL), Python 3.6 IDE PyCharm Professional Edition siBisieTcst
OecruraTHBIM sl 00pa30BaTeNbHBIX YUpPEXKACHHH (CBOOOIHOE pactipocTpanenue), Arduino IDE
Jlunenszuss GNU General Public License, OpenCV | Jlunien3ust BSD(Berkeley Software Distribu-

tion license), Ubuntu Jlunensuss GPL, Lazarus (Free Pascal).

8. MaTepuajibHO-TeXHUYECKOe oDecriedeHne T CIUTITHHbI

OO0ydeHue 1Mo TUCIUILUIMHE OCYIIECTBIISETCS B CIEIMATbHBIX TOMEIIEHUSIX (ayAUTOPUSX) IS
MPOBEJICHUSI  3aHATHM  JICKIIMOHHOTO THWIA, 3aHITHH CEMHHAPCKOTO THIA, KYPCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHUS KyPCOBBIX paboT), TPYNIOBBIX U WHIMBUAYAIBHBIX KOHCYIbTALIUM,
TEKYIIEro KOHTPOJII M MPOMEXYTOUYHOM AaTTeCTallid, a TakKe HMEIOTCS TMOMEIIEeHUs JUIs
CaMOCTOSITENIbHOM paboThl M TMOMEIIEHUE IJs XpaHEHUs M MPO(PUIAKTUYECKOTO OOCTyKUBAHUS
yuebHoro obopynoBanus. [lomemienus amns caMOCTOSTENBHON pabOThl OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO TOAKIIOUeHHS K ceTu "MHTepHer" M obecrneueHHMEM [AOCTyrHa B
ANIEKTPOHHYI0 HWH(OPMAIMOHHO-00pa30BaTebHYIO Cpely OpraHu3anud. MaTepuanbHoe W

nporpaMMHOC obecrneucHue MMpEACTaBJICHO B Ta6JII/II_IC.

Tun aynuropuu, O0opynoBanue 1 HHBEHTAPb IIporpammHoe oGecneyenne
pacmoJioKeHne ayAnTOpun
Vuebunas 1. Cronbl - 20 mr. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
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aymuropuss i | 2. Ctynbs — 21 wT. PowerPoint u p.)
IIPOBECHUS 3. TlepconansHble KommbioTepsl - | [Iporpammer mis pabotsr ¢ PDF (Acrobat Reader, Sumatra
3aHATUH 10 1. PDF, stduviewer) (cBoOOIHOE pacmpoCTpaHEHHUE)
CEeMHUHAPCKOTo 4. CereBoe o0opyznoBanue st | ApxuBaropsi(7zip, WinRaR) (cBobogHOE pacnpocTpaneHue)
tuma  103a  ayn. | kommyranuu U poctyna B Internet | Delphi XE2 Professional Ne mumensunm (License Certificate
(Ycnosusriit Homep | Cisco — 1 mT. Number) 207406
Ne2; 360004, | 5. Ilepenocusie yHuduumpoBanusie | Dev-C++ cBoOomHas MHTErpUpOBaHHAs cpena pa3pabOTKH
Kabapauno- MOJYITN Ha OCHOBE | NMPWIOKEHUH JUIS  s3BIKOB TporpamMMmupoBanus C/CH+.
Bamkapckas MHKpPOKOHTpouiepoB (12 mt.), | (cBOOOAHOE pacpocTpaHCHHUE)
Pecny0Onuka, npyrux (12 mir.) snekrporHbix win | Python 3.6 IDEPy Charm Professional Edition sBisercs
r. Hampumk,  yn. | oJeKTpoMexaHMYecKHX YCTPOMCTB | OecIulaTHBIM JUisi 00pa3oBaTeIbHBIX YUPEXKICHUH (CBOOOAHOE
UepHBINIEBCKOTO, | aBTOMAaTH3alluH, BH3yaJIM3allMy | paclpocTpaHEHHUE)
a. 173) pe3ynbratoB,  MouuTopuHra Ha | Cpema s pazpaborkn  ArduinolDE  (cBoGomnoe
OCHOBE IM(POBBIX, AaHAIOTOBBIX | PACHPOCTPAHEHHE)
JaTYUKOB W Jp., KoHkpetHas | Ubuntu Jlunensuss GPL (cBoOomHOE pacmpocTpaHeHue).
HOMEHKJIaTypa Monyiei, | Lazarus (FreePascal) RAD IDE(cBoGoaHOE
yCTaHaBJIMBAaEMbIX B ayIMTOPHH, | paclpoCTpaHEHHE)
3aBucuT OoT Tembl  3aHATHA. | KOMITAC-3D LT CAIIP g yueOHBIX Iiesieid, oOJieryeHHas
OOmennblii  QoHny creHmoB U | Bepcus — mpodeccroHanbHoi  cuctembl KOMITAC-3D.
YHU(QULIUPOBAHHBIX moxayneit | (cBobonHoe — pacnpocrpaHenme). InkScape  BekTOpHBII
xpanutcs B aya. 114 (YcioBHbIH | rpaduueckuii penakTop (CBOOOIHOE pacpoCTpaHCHHE)
Homep Ne2; 360004, Kabapauuo- | 3D-pemakrop Blender (cBoOomHOe pacnpocTpaHeHuUE)
bankapckas Pecnyonuka, | Simple-Scada 2 otkpeitass  Bepcust ¢ 0a30BBIM
r. Hanpumk, yn. YepHbleBckoro, | (GyHKIHOHANIOM, 64 Tera (CBOOOJHOE pacnpocTpaHEeHHe)
. 173) B merasummueckom 1mkady, | Cpena paszpabotku uisi MukpokoHTpoiuiepoB AVR Studio
MO/l 3aMKOM M HCHOIB3YIOTCS BO | (CBOOOJHOE pacnpocTpaHeHHE)
BpeMsl JIEKIIMOHHBIX 3aHSTHH. Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
6. [poexTop. limited EDUCATIONAL version. Free (cBoOomHoe
7. HoytOyk. pacnpocTpaHeHue)
8. lHTepakTuBHAS IOCKA. Cpena nnsi paspaborku  Arduino IDE  (cBoGojanoe
9. VYueOHble CTEHIBI (13 | pacupocTpaHeHHE)
yHUQUUUpOBaHHBIX Moxyinei) mast | OpenCV  (cBobogHoe pacrpoctpaHenue). Qt(cBodoaHoe
KOMILJIEKCHOM OTJIaJIKH U | pacrmpocTpaHeHue)
UCHBITAHUI IIPOrpaMMHO-
anmnapaTHbIX YHPaBIISIOLINX
KOMIIJICKCOB.
Vuebnas 1. Cronsr - 20 mt. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aymuropuss g | 2. Ctynss — 21 . PowerPoint u mp.)
MIPOBENECHUS 3. TlepconanbHble KoMmmbioTepbl - | [Iporpammbr mis pabotsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHH 10 1. PDF, stduviewer) (cBoOOZHOE pacnpoCTpaHeHHE)
JIEKIIMOHHOT O 4. CereBoe o0opynoBanue st | ApxuBaropsi(7zip, WinRaR) (cBoboHOE pacnpocTpaHeHue)
tuna 103a  ayn. | kommyranuu U pocryna B Internet | Delphi XE2 Professional Ne nmunensum (License Certificate
(Ycnosusriit Homep | Cisco — 1 mT. Number) 207406
No2; 360004, | 5. Ilepenocusie yHupuuupoBanasie | Dev-C++ cBoOomHash HWHTETpUpOBaHHAs cpela pa3padOTKu
Kabapmuno- MOIYJIH Ha OCHOBE | MPWIOKEHUH JUIs s3bIKOB mporpammupoBanus C/CHt,
Banmkapckas MHKpPOKOHTpoiuiepoB (12 mrt.), | (cBoOOmHOE pacmpocTpaHEHHE)
Pecy6mnuika, apyrux (12 wt.) snexkrponnsix Wik | Python 3.6 IDEPy Charm Professional Edition sBisiercs
r. Hampumk,  ym. | 2MeKTpOMEXaHWYEeCKHX YCTPOMCTB | OecIuIaTHBIM It 00pa30BaTENbHBIX YIpEXKIeHHH (CBOOOIHOE
YepHBINIEBCKOTO, | aBTOMAaTH3aLlHH, BU3YaJIM3AlMH | PacIpOCTPaHEHHUE)
. 173) Pe3yaBTATOB, MmornTopuara Ha | Cpema  mma  paspabotku  ArduinolDE  (cBoOomHOE
OCHOBE MH(POBBIX, AaHAJOTOBBHIX | PACIPOCTPAHCHHE)
JaTIuKoB W jap., KoHkperHas | Ubuntu Jlmmemsuss GPL (cBoOomHOE pacmpocTpaHEeHHe).
HOMEHKJIaTypa Monynei, | Lazarus (FreePascal) RAD IDE(cBoGOHOE
YCTaHABIIMBAEMBIX B AYIUTOPUH, | PacHpOCTpaHEHHE)
3aBucut ot Tembl  3aHATHA. | KOMIIAC-3D LT CAIIP ans yueOHBIX miemieid, oOerdeHHas
OOmenHbIli  ¢GOHA cTeHHOB U | Bepcus  mpodeccroHanpHOi  cuctemsr  KOMITAC-3D.
YHUADUIIP OBAHHBIX Monyneit | (cBobomHOoe — pacmpoctpaneHue). InkScape  BeKTOpHBII

xpanutca B ayd. 114 (YcnoBHbIHA
Homep Ne2; 360004, KabapauHo-
Bankapckas Pecrrybnuxa,
r. Hanpuuk, yn. YepHslmesckoro,
a. 173) B merayummdeckoMm 1mkady,
10Zl 3aMKOM M FHCIOJIB3YIOTCSL BO

rpadudeckuii penaktop (cBOOOIHOE pacIpoCTpaHEHNUE)
3D-pemaxTop Blender (cBoO0HOE pacpocTpaHeHHE)
Simple-Scada 2 orkpeiTaz  Bepcuss ¢ 0a30BBIM
¢yHKIOHAOM, 64 Tera (CBOOOJHOE pacnpoCTpaHEHHE)
Cpena paspabotku st MUKpokoHTpoiuiepoB AVR Studio
(cBOOOIHOE pacHpocTpaHEeHHE)
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BpeEMsI JICKHHMOHHBIX 3aHATUMN.

6. IIpoekTop.

7. HoyTOyk.

8. NHTepakTuBHAs TOCKA.

9. VYuebHble CTEHJIBI (u3
YHUQULIUPOBAHHBIX MOMIYJEH) IS
KOMIUIEKCHOM OTJIAJIKH u
WCTIBITAaHU] TIPOrpaMMHO-
anrnapaTHBIX YIPaBIISTFOLIAX
KOMIUIEKCOB.

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-

limited EDUCATIONAL version. Free (cBoOomHOE
pacrpocTpaHeHHE)
Cpema gms  paspaborkm  Arduino IDE  (cBoGomHoe
pacmpocTpaHeHHE)
OpenCV  (cBobomHoe pacmpoctpaneHue). Qt(cBobomgHOE
pacrpocTpaHeHue).

VYueOHast
aymaropus IS
MPOBEICHUSI
3aHATHUH
KYpPCOBOT'O
MPOEKTUPOBAHHUS
1036 ayna.
(YcnoBHBIN HOMEP
Ne2; 360004,
KabapmuHo-
bankapckas
PecriyOnuka,

r. Hanpunk,  yim.
YepHBILIEBCKOTO,
. 173)

1. Cronsl - 20 .

2. Crynps — 21 wr.

3. IlepcoHanbHBIE KOMIIBIOTEpHI -
10 mr.

4. CereBoe o0OpymOBaHHE IS
KOMMYTalluud 1 joctyna B Internet
Cisco— 1 mr.

5. IlepeHocHble yHUPUIIMPOBAHHBIE
MOJYNH Ha OCHOBE
MHUKpPOKOHTpoiutepoB (12 ),
apyrux (12 1mT.) 9J1€KTPOHHBIX HIIH
DIIEKTPOMEXAHUYECKUX  YCTPOMCTB

aBTOMaTHu3aluu, BU3yaJIM3alun
pe3ysbTaToB, MOHHWTOPHUHTA Ha
OCHOBE IHU(POBBIX, AHAJIOTOBBIX
JaTYUKOB MU Op., KOHKpETHas
HOMEHKJIaTypa MonyJei,
yCTaHaBJIMBAEMbIX B ayJIUTOPHH,
3aBHCHT  OT  TEMbl  3aHSATHH.
OOmenHblit  QOHI  CTEHAOB W
YHU(DHULUPOBAHHBIX MomyJeit

xpanutcs B ayna. 114 (YcnoBHslit
Homep Ne2; 360004, KaGapauHo-
Bankapckast Pecniybnuka,
r. Hanpuuk, yin. YepHbleBCKOro,
. 173) B merayuimveckoMm Imkady,
MO 3aMKOM M HCIOJB3YIOTCS BO
BpeMsl JIEKIIMOHHBIX 3aHATHH.

6.Yuebusie CTEHIBI (3
YHU(UIUPOBAHHBIX MOAYJIEH) I

KOMIUIEKCHON OTJIAKU "
HCIIBITAaHU I NIPOrpaMMHO-
amnmapaTHBIX VITPABIISFOLITIX
KOMIIIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint u mp.)

[porpammsbr mist padoter ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoOOIHOE pacpOCTpaHEHHE)
Apxusaropsi(7zip, WinRaR) (cBoboHOE pacnpocTpaneHue)
Delphi XE2 Professional Ne munensun (License Certificate
Number) 207406

Dev-C++ cBOOOAHAs MHTErPUPOBaHHAs cpela paspaboTKu
OPWIOKCHUIH T si3bIKOB  mporpammupoBanust  C/CH+t.
(cBOOOIHOE pacpOCTpaHEHHUE)

Python 3.6 IDEPy Charm Professional Edition sBnsercs
OecriaTHBIM JUTs 00pa30BaTENBHBIX yUpexaeHuH (CBOOOJHOE
pacnpocTpaHeHHe)

Cpema mns paspabotku  ArduinolDE  (cBoGomHOE
pacnpocTpaHeHHe)

Ubuntu Jlunensus GPL (cBoOOaHOE pacmpocTpaHEHHE).
Lazarus (FreePascal) RAD IDE(cBoOOIHOE
pacrmpocTpaHeHue)

KOMIITAC-3D LT CAIIP s yaeOHBIX 1enei, o0nerdeHHas
Bepcus  mpodeccuonanbHoii  cucrembl KOMITAC-3D.
(cBobonHOe  pacnpoctpanenue). InkScape  BekTOpHBIi

rpaduyeckuii perakrop (CBOOOJHOE pacnpocTpaHeHUe)
3D-penakrop Blender (cBobonHOe pacnpocTpaHeHue)
Simple-Scada 2 OTKpeiTas Bepcus ¢ 0a30BBIM
(dyHKIOHATOM, 64 Tera (CBOOOJHOE pacnpoCTpaHEeHHe)
Cpena paspabotku st MUKpokoHTpoiuiepoB AVR Studio
(cBOOOIHOE pacTIpoCTpaHEHHUE)

MasterSCADA 3.X RT32 - 6ecrmatnas SCADA na 32 Touku
(cBOOOIHOE pacTIpoCTpaHEHHUE)

Cpena pazpaborku FLProg (cBobomHOE pacipoctpaHeHue)
Mponykrst MICROCOFT (Desktop Education ALNG
LicSaPk OLVS Academic Edition Enterprise) moamucka
(Open Value Subscription) Ne V 2123829

Iporpamma FluidSim pa3paborana kommnanueii FestoDidactic
(cBOOOIHOE pacTpoCTpaHEeHHE)
Muoro mpoxomHOil  acceMOuep
pacmpocTpaHeHHe)

P-CAD — cucrema aBTOMaTH3HMPOBAHHOTO HMPOEKTHPOBAHUS
anekrponuku (EDA) (cBobomHoe pacmpocTpaHeHue)
[porpaMma aj1st aHAIOroBOro M MU(POBOro MOIETHPOBAHHS
SNEKTPUYECKNX M DJeKTPOHHBIX — memedr  Micro-Cap
(cBOOOIHOE pacTIpoCTpaHEeHHE)

CASE-cpenctBa  aBTOMATH3MPOBAHHOTO TPOEKTHPOBAHMUS,
MOJICTIPOBAHUS M aHajHW3a  KOMIIBIOTEPHBIX  CeTel
NetCracker 4.1 (cBobomnoe pacmpoctpanenme). Star UML
penaktop nuarpamm (CBOOOITHOE pacIpOCTpaHEHNUE)

Python 3.6 IDE PyCharmProfessionalEdition sBusiercs
OecraTHBIM U 00pa30BATENBHBIX yIpeXKAeHHH (CBOOOIHOE
pactpocTpaHeHue)

NetworkNotepad nporpamMa aist COCTaBICHHSI CETEBBIX
JrarpamMM (CBOOOIHOE pacrpoCcTpaHEeHNE)

DiagramDesigner (cBOOOIHOE
CiscoPacketTracer  OecruraTHas

FASM  (cBoboanoOe

pacIpocTpaHeHHe).
Bepcust  (cBobomHOE
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pacmpocTpaHeHHE)

Bepcus (CBOOOIHOE PacIpOCTPaHEHUE)

pacnpocTpaHeHHe)
Cpema gms  paspabotkm  Arduino IDE  (cBoOomHoe
pacnpocTpaHeHHe)
OpenCV  (cBobomHoe pacmpoctpaneHue). Qt(cBobomgHOE
pacrpocTpaHeHHUE)
DeductorStudioAcademic 5.3 sBiseTcs OeCIDIATHBIM  JUIS
00pa3oBaTeIbHBIX YIpEKACHHUH (cBoboIHOE
pacnpocTpaHeHHE)

StrawberryProlog (cBoOoHOE pacnpocTpaHeHHe)

(cBOOOIHOE pacpOCTpaHEHHUE)

9. Oco0eHHOCTH peaTu3aniu TUCHUTIMHBI IS HHBAJIUAOB H JIMI ¢ OrPAHNYEeHHbIMH
BO3MOKHOCTSIMH 3I0POBbSI

JIJIs  CTYIEHTOB C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI CO3JAaHBI CICIHABHBIC
YCIIOBHUS JUTSI TTIOJTYYCHHST 00pa3oBaHus. B Mensax MTOCTYITHOCTH TMOJIydeHHUsI BBICIIETO 0O0pa30BaHUs
Mo 00pa3oBaTeIbHBIM MPOTrPAMMaM HHBATUIAMH M JIUIAMH C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU
3/10POBbsI YHUBEPCUTETOM 00€CIIeUrBaETCS:

1. AnbrepHaTrBHAs BepcHsi OpUITMATBHOTO caiiTa B ceTH «MHTepHeT» 115 cl1aboBUSINNX;

2. JIns vHBAJIMIOB C HAPYIICHUSAMU 3peHUs (CI1ab0BHUIAIINE, CICTIHIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKa3bIBAIOUIEro oOydaroueMycs HEOO0XOAMMYIO IOMOIIb,
nyOnupoBaHuE BCIyX CIPAaBOYHOW HMH(GOpPMALKMK O paclUCaHUU Y4eOHBIX 3aHATUN; HalU4He
CPEICTB [UIsl YCUJICHHS OCTaTOYHOTO 3pEHusi, OpailJieBCKOH KOMIIBIOTEPHOW TEXHHKH,
BU/JICOYBEIIMUUTENEH, IPOrPaMM HEBU3YAJILHOTO OCTYIA K HH(GOPMaIUH, IPOTPaMM -CHHTE3aTOPOB
peud U ApYrux TEXHUYECKUX CPEJCTB IpHueMa-nepenadynd yueOHoM uH(opManuu B JOCTYIHBIX
(dbopmMax JiIsl CTYIGHTOB C HAPYILIEHUSIMU 3PEHHUS;

- 331aHUA [T BHITIOTHEHUS HA SK3aMEHE 3aUUThIBAIOTCS aCCUCTEHTOM;

- TMHCHbMEHHBbIE 3a/laHusl BBIMOJHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCA ACCHUCTEHTY
oOyuaroumcs;

3.Ins WHBaIMAOB M JHI] C OrPAHUYEHHBIMU BO3MOXKHOCTSIMH 3J0POBbSl IO CIYXY
(cmabocnplmanue, TIyxue):

- Ha 3aueTe/’K3aMeHe MPHUCYTCTBYET ACCHUCTEHT, OKA3bIBAIOIIMI CTYAEHTY HEOOXOIUMYIO
TEXHUUYECKYIO TTOMOIIb C YUeTOM WHAMBHIYaTbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh pabouee
MECTO, MePeIBUraThCsl, MPOYUTATh U OPOPMUTH 33/1aHKE, B TOM YHCIIE 3allMChIBasl MO TUKTOBKY);

- 3a4€T/PK3aMeH MPOBOUTCS B MUCBMEHHOU (opme;

4. g WHBAIMIOB W JIMI[ C OTPAHUYEHHBIMH BO3MOXHOCTSMHU 37I0POBbS, HUMEIOIINX

HapyIICHUA OIOPHO-ABUTAaTCIIbHOTO allnapara, CO34aHbl MAaTCPpHAJIBHO-TCXHUYCCKUE YCIOBUSA
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OpNet IT GuruAcademicEdition GecruratHas akagemMmdecKas

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBoOomHOE

MagicPlotStudent (cBobGomHOe pacmpoctpanenue). Terminal




o0ecIeunBarOIUe BO3MOXKHOCTh OECHPEISITCTBEHHOIO JIOCTyma oOydaroliuxcs B yueOHbIE
MOMEUICHUS, OOBEKTYy NUTAHWSA, TYyaJeTHble W JApPYTHe IIOMEIICHUS YHHMBEPCHTETa, a TaKkKe
npeObIBaHUS B YKa3aHHBIX TOMEIICHUAX (HAJMUUE PACUIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U
JPYTUX NPUCIIOCOOIEHUH).

- THCHMEHHBIE 3aJaHHs BBINOJHAIOTCA HAa KOMIBIOTEPE CO CIEHUATU3UPOBAHHBIM
MIPOrPaMMHBIM 00eCTieueHIEeM WIIH HAIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA AK3aMEH MPOBOMUTCS B YCTHOH opme.

OOyuaromumecs: U3 YMCIA JIMI] C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3I0POBBSI 00eCIICUeHBI
AIIEKTPOHHBIMU 00Pa30BaTENFHBIMU PECypcaMy B (pOpMax, aJalTHUPOBAHHBIX K OTPAHUYCHUSIM HX

3JI0POBBSL.
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Jluer u3MeHeHMil (JomoJiHeHMi]) B palodyeidl mporpaMMe JAUCHMIUIMHBI  (MOZYJIfA)
«I[IporpaMmmMupoBaHHe MUKPONPOLIECCOPHBIX CHCTEM» 110 HanmpasJeHuIo noarorosku 27.03.04
«YrnpaBJieHHe B TEXHUYECKHX CHCTEMax»

(cmenmansHOCTH) (0Opa3zoBaTeNbHAS MporpaMmMa MHbopMalnoOHHBIE TEXHOJIOTHH B YITPABJICHUN

TeXHUYeCKUMU cucteMamu ) Ha 2021 — 2022 yyeOHblil rof

Ne IlepeyeHb BHOCHMMBIX U3MEHEHUH
duemeHnT (myHkT) PII/{ Mpumeuanue
n/n (nomosiHeHwit)

Obcyoicoena u pekomeH008ana HA 3acedanuu Kagpeopvi

HauMEHOBaHHE Kadeapbl

NpoTOKOJ Ne OT«__ » 20 1.

3asedyrowuii kagheopoti

MOANKCh, pacIN(POBKA IOIIMHICH, JaTa

Coznacosano*:
3aBeayIoNINil OTASTIOM KOMILIEKTOBaHUS

Hay4YHOH OMOIMOTEKH

JIUYHASL NOONUCH PACUUPPOBKA noonucu dama

*[Ipumeuanue: npu enecenuu usmenenuti ¢ n. 4.7.1 PIIJ]
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