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1. Ileam u 321241 OCBOEHHS JUCIHHILTHHBI

Leap npenogaBanust qucuuIUiMHbl «IIporpaMMupoBaHre MUKPOIPOLIECCOP-
HBIX CHCTEM)» 3aKIIOYAETCS B TOM, YTOOBI AaTh CTyJeHTaM MpodecCruoHaTbHbIC 3HA-
HUS, YMEHUS U HABBIKU B 00JIACTU KOHCTPYKILUHU, APXUTEKTYPbI, SJIEMEHTHON 0a3bl U
MPUHIIUAINAX TOCTPOCHUS MPOMBIIUICHHBIX U(PPOBBIX YCTPOUCTB:  OT  AJIEKTPOH-
HBIX JIATYMKOB, 0 NPOTrPAMMHUPYEMBIX JIOTUYECKUX KOHTPOJUIEPOB; ITO3HAKOMUTH C
YCTPOMCTBOM OCHOBHBIX Y3JIOB MPOMBIIIJIEHHBIX KOHTPOJUIEPOB: HUGPOBBIMU BXO-
JTaMU\BBIXOJIaMU, aHAJIOTOBBIMU BXOJaMH\BBIXOJJaMH, KOMMYHUKAIITMOHHBIMUA HHTEP-
delicaMu, cxeMOl MUTAaHUA U T.I1.; POJIb MUKPOKOHTPOJUJIIEPOB U MUKPOMPOIIECCOPOB
B CHCTE€Max YIpaBJICHHMs, ailapaTHbIE U MPOrPAMMHBIE aCIEKThl MPU paboTe ¢ MUK-
POKOHTPOJIJIEpPAMH, PELIEHWE TUIIOBBIX IPUKIAAHBIX 3a/1a4; JaTh TEOPETHYECKUE
3HAHUS U TPAKTUYECKHUE METOJbl MPOCKTUPOBAHUS M (PYHKIHMOHUPOBAHUSI MHUKPO-
KOHTPOJJIEPOB U MUKPOMIPOLIECCOPOB B CUCTEMAX YIPABJIECHHUS, allllapaTHbIC U MPO-
IpaMMHBIE ACTIEKTHI MIPU paboTe ¢ MUKPOKOHTPOJUIEpAMU; MPUOOPETEHUE U Mpopa-
00TKa CTyJIeHTaMH KOMIETEHIIUM, HEOOXOUMBIX JJIsl YCIICIIHOTO YCBOEHUS OCHOB-
HOM 00pa3oBaTeIbHON MporpaMMbl OakanaBpuara 1o JAaHHOMY HaIpaBJICHHUS U MPO-
dbuio.

OCHOBHBIMH 32/1a4YaMH U3YYCHUS] TUCUMILIMHBI SBJISIOTCA: MPEACTABICHUE
0 CXeMax DJIEKTPOHHBIX YCTPOUCTB U CUCTEM; TEXHHUYECKas JTOKyMEHTalus, Heo0xo-
TuMast i1 paboThl C MUKPOIIPOIIECCOPHBIMHU YCTPONUCTBAMU; AJIEKTPOHHBIE CXEMBbI U
JIMHUM TIEpEJIayd CUTHAJIOB, B T.4. KOMMYHUKAIMOHHBIE; MPUKJIAIHbIC AIITOPUTMBI U
VCIIOJHUTEIbHBIE MMPOIPAMMBI ISl MUKPONPOLIECCOPHBIX YCTPOWCTB Ha SI3bIKaxX BbI-
COKOI'O YPOBHHL..

Jucuunnuna «lIporpammupoBanre MUKPONPOLIECCOPHBIX CUCTEM» ITO3BOJIUT
PaCHIMPUTh TEOPETHUECKYIO MOJATOTOBKY OakanaBpa, yrilyOUTh 3HAHUE MPUKIIATHBIX
BOIIPOCOB, CBS3aHHBIX C MPOCKTUPOBAHUEM MHUKPOIPOIIECCOPHBIX YCTPOUCTB M 00-
MeHa uHpopmarmenn Mmexnay sapom OBM u mepudepuilHbIMU yCTPOHWCTBAMHU H
HauOoJyiee PacrpOCTPAHEHHBIX CUCTEMHBIX M CBSI3HBIX HMHTEP(EHCOB JIsi pelICHUS

3a51a4 Mpo(heCCUOHATBHON IEATeTLHOCTH.



2. Mecro mucuuniaunsl B crpykrype OOII BITIO

Huciumnaa «IIporpaMMHupoBaHNEe MHMKPOIIPOLIECCOPHBIX CHCTEM) SBIISIETCS
CaMOCTOATENbHBIM MOJIyJIEM, OTHOCUTCS K BapUAaTUBHOW YacTH MPOPECCUOHAIBHOIO
LMKJIa OCHOBHOW oOpa3oBarenpHoil mporpammbl (OOIl BO) 0akanaBpa, siBiseTcs

00s3aTeIbHON.

3. TpeOGoBaHus K pe3yjbTaTaM OCBOCHUS COAEPKAHUSA TUCHUNINHBI

B nponecce u3yudenus: nucuuiuinnbl «IIporpaMMupoBanne MUKPOIIPOLIECCOPHBIX CHCTEM» Y
CTYJICHTOB 10 HampaByieHUI0 MOAroToBKH 27.03.04 «YmpaBieHrue B TEXHUYECKHX CUCTEMaxX» C KBa-
mudukanueit (crenensio) «bakamaBp» JOKHBI OBITE cHOPMYITUPOBAHBI CIEIYIONUE TPOdeccruo-
HaJbHO-crienranu3upoBanHbie komneteHuu (IIKC):

- cIoco0eH ympaBiATh nepcoHanoM, oocmysxkuatomuM 1T pecypcesr (ITKC-5);
- croco0eH y4acTBOBATh B OpraHU3alliy U MOTUBAIIUY MepcoHana, oocmysxuaroiero [T pecypcsr
(ITIKC-5.1);
- CI0COOEH y4acTBOBaTh B 00yUEHHH U pPean3alui Mep 10 NMpo(hecCHOHAIBHOMY Pa3BUTHIO TIEp-
conana, oociyxuaroriero IT pecypcest (ITKC-5.2);
- CIOCOOEH YMPaBIATh OTHOIICHHUSIMU C TIOCTAaBIIMKaMU U toTpeduTensimu pecypcoB UT (ITIKC-7);
- y4acTBYeT B OPTaHU3AIMU TUIAHUPOBAHMS U OCYIIECTBICHUS B3aMMOOTHOIICHHI C TIOCTABITUKAMU
u norpedutensimu ([IKC-7.1);
- YY4aCTBYET B OIICHKE W aHAJIN3€ B3aUMOOTHOIIICHHUH € TIOCTABIIMKAMHU M MTOTPEOUTEIISIMU PECYPCOB
UT u BeIpadoTke ynpasisitonux pemenuit (IIKC-7.2).

B pesynbTare usyuenus: qpuctumiinHel «[IporpaMMupoBaHie MUKPOIIPOLIECCOPHBIX CHCTEM
CTY/CHT:

JloJukeH 3HATh Kak  OpPraHW30BaTh MNPOTPAMMHOE OOeCIeueHHe CHUCTEM U CPElCTB
aBTOMATHU3allMM M YIpPaBIEHUS, KaK BHEAPATh pPE3yJbTaThl pPa3pabOTOK CPEACTB U CHCTEM
ABTOMATHU3AIMH U YIIPABICHUS B IIPOU3BOJICTBO.

JloJzKeH yMeThb OpraHH30BaTh Pa3pabOTKy MPOTrPaMMHOTO OOECIIEYeHHs CHCTEM U CPENCTB
aBTOMATH3allMd W YNPaBICHUS, BHEAPATH pPE3YJbTaThl pa3padOTOK CpPEACTB W CHCTEM
AaBTOMATHU3AlMH U YIPABICHUS B IIPOU3BOJICTBO.

JonxeHn BJIaJeThb CIOCOOHOCTHIO OPraHU30BaTh Pa3pabOTKy MPOTrPAMMHOTO oOecredeHHs
IpY MIPOU3BOJICTBE CHCTEM U CPECTB aBTOMATU3ALUH U YIIPABICHHS, CIOCOOHOCTHIO K BHEJIPEHUIO

pe3ynbTaToB pa3padOTOK CPEICTB M CUCTEM aBTOMATHU3ALMU U YIIPABICHUS B IIPOU3BOJICTBO.



4. CopepxaHue H CTPYKTYpPa TUCHHUILINHBI (MOLYJIsI)

4.1. Conep:xaHue pa3iei0B IMCHUUILIHHBI

OueHoyHbie

Ne Conepxxanue pasgena PDopmupyemasi cpeacrsa

pase- HaumeHoBaHue KOMIIeTeHIUsl

na pasnena (4yacTb KOMIIE-

TEHIIUH)

1 2 3 4 5

1. IIpencraBnenue | Llenbie 1 BELIECTBEHHbBIE IKC-5 nabopaTopHast
naHHbIX B DBM. | uncna. CucreMsl cuucie- [IKC-5.1 pabora, BOIpPOCHI Ha

Hust. JIBONIHOE [IPEICTaB- IIKC-5.2 KOJUIOKBUYM, TECTHI,

nenue. 16-puaHOE Npe- HrI[<KCC;71 samwra - pedepara,
. -7. 9K3aMeEH.

CTaBJICHHE. [psimoii, 00- KC-7.2

paTHBINA U TOTOJIHUTENb-

HbIM Ko1bl. [Ipencrasiie-

HHE BELIECTBEHHBIX YHCEI.

(CriocoGHOCTH yIIpaBIATh

MIepCOHAIIOM, 00CITyKHUBa-

rowuM IT pecypcsl, ygact-

BOBATh B OPraHU3aLUM U

MOTHUBAIMH [IEPCOHATIA,

obcmy>xwuBatomero [T pe-

CypcChl, B 00y4eHUH U pea-

JU3aIu Mep 1o podec-

CHOHAJIbHOMY Pa3BUTHUIO

nepcoHana, 00CTyK1uBa-

rorero I'T pecypcest,

YIPaBIATH OTHOIICHUSIMHU

C MOCTaBIIUKaMH U TIOTpe-

ourensimu pecypcon UT,

y4acTBOBATh B OpraHu3a-

[IUH TUTAHUPOBAHUS U

OCYILIECTBJICHUS B3aUMO-

OTHOIIIEHUH C IIOCTaBIIU-

KaMU U [OTPeOUTENISIMH, B

OLICHKE 1 aHaJIM3€ B3au-

MOOTHOILIEHUH ¢ OCTaB-

[IMKAMH U TIOTPEOUTEISIMA

pecypcoB UT u BeipaboTke

YOPaBISIOLUX PELICHUN).

2. Apxutektypau | Knaccudukanus apxutex- IKC-5 nabopartopHast
cucrema KomaHz | Typ. II[puHCTOHCKas apXu- HKC-5.1 pabota, BOMpPOCHI Ha
mporeccopa. tektypa (Pon Heiimana). [IKC-5.2 KOJITTOKBUYM, TCCTRI,

TCapBap/cKast apXUTEKTy- HrI[<KCC;71 ;i‘(‘;;‘gf:}l pedepara,
pa. MoauduurpoBaHHast KC-7.2

rapBap/cKasi apXUTeKTypa.
(CriocoGHOCTH yIpaBiIATh
NIEPCOHAJIOM, 00CITyKHUBa-
oM IT pecypcesl, yuacr-
BOBaTh B OPraHU3AlMU U




MOTHUBALIMH [IEPCOHAIA,
obcmyxwuBatomiero IT pe-
CypCHl, B 00y4eHUH U pea-
JU3alMy Mep o npodec-
CHOHAJIbHOMY Pa3BUTHIO
nepcoHaia, o0CiIyK1Ba-
rowero [T pecypcel,
YIPAaBIATH OTHOIIEHUSAMHU
C IOCTaBUIMKAMHM U ITOTpE-
ourensmu pecypcon UT,
y4acTBOBAaTh B OpraHu3a-
LMY TJIAHUPOBAHUSA U
OCYILIECTBIICHUS B3aUMO-
OTHOILIECHUH C TIOCTaBLIN-
KaMM U IOTPEOUTESIMU, B
OLICHKE M aHAJIN3€ B3aU-
MOOTHOIIEHUH C IOCTaB-
IIMKaMHU U IOTPEOUTENISIMU
pecypcoB UT u BeipaboTKE
YIPaBISIONUX PELICHUN).

AccemOepsl
CISC u RISC.

Cucrema xomann CISC
(Common Instructions Set
Commands). Cucrema xo-
mang RISC (Reduced In-
structions Set Commands).
CpaBHEHUE CUCTEM KO-
mang CISC u RISC. 3auem
B MOUIHBIX Ipolieccopax
Jienaercs npeodpa3oBaHue
xomang CISC B RISC.
Pacmmpennas RISC apxu-
TekTypa oT ARM.
(CriocoOHOCTH yIIpaBIIsITh
NEPCOHAJIOM, 00CTyKH1Ba-
romuM IT pecypcsl, ygact-
BOBaTbh B OPraHU3aLUM U
MOTHBAIIMH [I€PCOHAJA,
obcmyxuBatomiero IT pe-
CypCHI, B 00y4eHUH U pea-
JU3alMU Mep 1o Tpodec-
CHUOHAJIbHOMY Pa3BUTHIO
nepcoHaia, o0CiIyK1Ba-
romero [T pecypcer,
yIpPaBIATh OTHOIICHUSAMU
C TIOCTaBUIMKaMU U MOTpe-
ourensmu pecypcon UT,
y4acTBOBaTh B OpraHU3a-
[IUM TUTAHUPOBAHUS U
OCYUIECTBJICHUS B3aUMO-
OTHOILEHHUH C MOCTABIIH-
KaMM U IOTPEOUTESIMU, B
OLICHKE U aHaJIM3€ B3au-

[IKC-5
[IKC-5.1
[IKC-5.2

[IKC-7
IIKC-7.1
[KC-7.2

nmabopaTopHast
paboTa, BOMpOCHI Ha
KOJUIOKBUYM, TECTHI,
3ammrta  pedepara,
9K3aMEH.




MOOTHOIIICHHH C IIOCTaB-
[IMKaAMU U TOTPEeOUTENIMU
pecypcoB UT u BeipaboTKE
YOPAaBISIONIUX PEIICHUN).

VLIW apxutek-
Typa.

Cucrema xomang VLIW
(Very Long Instructios
Worfd). Céx apxutekrtypa.
PacnapannenuBanue ore-
paunmii B C6X. AnnmapaTHas
peanu3anus onepanui B
Cox.

(CriocoGHOCTH yIpaBIATh
MIepCOHAIIOM, 00CITyKHUBa-
oM IT pecypcsl, ygact-
BOBAaTh B OPTaHU3ALNH U
MOTHUBAIMH [IEPCOHATIA,
obcmy>xuBatomero [T pe-
CYpCHl, B 00y4eHUH U pea-
JU3aIuK Mep 1o podec-
CHOHAJIbHOMY Pa3BUTHUIO
nepcoHasa, 00CyK1Ba-
rowero IT pecypcel,
YOPaBIATH OTHOIICHUSIMHU
C MOCTABIIUKAMH U TIOTpe-
outensimu pecypcos UT,
y4acTBOBATh B OpraHu3a-
[[UY TJIAHUPOBAHUS U
OCYIIIECTBJICHUS B3aUMO-
OTHOILEHUH C TOCTaBUIU-
KaMU 1 OTPeOUTENsIMY, B
OILICHKE M aHaJIN3€ B3au-
MOOTHOUIEHUH € IMOCTAB-
[IUKaMU U IOTPEeOUTENIMU
pecypcoB UT u BeipaboTKe
YIPaBJISIONIUX PEeIICHUN).

IIKC-5
IIKC-5.1
[IKC-5.2

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

nmaboparopHas
paboTta, BOMPOCH Ha
KOJUIOKBUYM, TECTHI,
3ammTa  pedepara,
IK3aMeH.

AcceMbiep
MHUKPOKOHTPOJI-
nepa AVR ot
Atmel.

CtpyKTypa MUKpO-
koHTposuiepa AVR ot
Atmel. Peructpsl o6miero
Ha3HaueHus. dnaru co-
crosiHus. [lamarts mpo-
rpamM. [TamsTh TaHHBIX.
[Tepugepus. [IpeppiBanus.
CrpykTypa Koaa npo-
rpammbl AcceMOiiepa.
ApudmMernueckue v JIOTH-
yeckue KoMmanael. Makpo-
cbl. KoMaHabl mepechuIoK.
Komanne! setBiaenuii. Ko-
MaH/Ibl YCJIOBHBIX IEPEXO-

IIKC-5
[IKC-5.1
[IKC-5.2

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

naboparopHas
pabota, BOmpOCH Ha
KOJIJIOKBUYM, TECTHI,
3amura  pedepara,
9K3aMEH.




JIOB.

(CrocoGHOCTB yIpaBiIATh
MIEPCOHAJIOM, 00CITyKHUBa-
oM IT pecypcesl, yuacr-
BOBaTh B OPraHU3ALMU U
MOTHBALIMH [IEPCOHAJA,
obcmy>xwuBatomero [T pe-
CypcChl, B 00y4eHUH U pea-
JU3aIu Mep 1o podec-
CHOHAJIbHOMY Pa3BUTHIO
nepcoHana, 00CiTyK1uBa-
romero I'T pecypcest,
YIOPaBIISATh OTHOIICHUSAMHU
C TIOCTaBUIMKaMU U MOTpe-
ourensimu pecypcos UT,
y4acTBOBaTh B OPraHU3a-
LMY TJIAHUPOBAHUS U
OCYULIECTBJICHUS B3aHUMO-
OTHOIIIEHUH C IIOCTaBIIU-
KaMU U [OTPeOUTENISIMH, B
OLICHKE 1 aHaJIM3€ B3au-
MOOTHOILIEHUH C ITOCTAB-
[IMKaMU U IOTPEOUTENIMU
pecypcoB UT u BeipaboTKe
YOPAaBISIOLUX PELICHUN).




HUCP AVR
Studio.

Haznauenue. Boibop tuma
MHKpOKOHTposuiepa. [Ipo-
rpaMMHpOBaHue Ha Ac-
cemouepe. [TporpamMmmupo-
BaHHE Ha SI3bIKE BHICOKOTO
ypoBHs. L{enecoobpas-
HOCTb MCII0JIb30BaHMS
a3bika C. CpaBHEHHE KO-
noB Ha AcceMbuepe u C
10 CKOPOCTU BBIMIOJIHEHHUS.
CpaBHeHHE KOJI0B Ha Ac-
cemoutepe u C 1o ObICTpO-
T€ MPOrpaMMHUPOBAHHUS.
CpencTBa OTJIaIKH.
(CriocoGHOCTh yIpaBiIATh
IIEPCOHAJIOM, 00CITyKHUBa-
oM IT pecypcesl, yuacr-
BOBaTh B OPTaHU3ALMU U
MOTHUBAIMH [IEPCOHATIA,
obcmy>xwuBatomero [T pe-
CypChl, B 00y4eHUH U pea-
JU3aIK Mep 1o podec-
CHOHAJIbHOMY Pa3BUTHUIO
nepcoHana, 00CTyK1uBa-
romero I'T pecypcesr,
YIOPaBIISATh OTHOIIEHUSAMHU
C MOCTaBIIUKaMH U TIOTpe-
ourensmu pecypcos UT,
y4acTBOBATh B OpraHu3a-
LMY TJIAHUPOBAHUS U
OCYILIECTBJICHUS B3aUMO-
OTHOIIIEHUH C IIOCTaBIIY-
KaMU U [OTPeOUTENISIMH, B
OLICHKE U aHaJIM3€ B3au-
MOOTHOIIIEHUH ¢ OCTaB-
[IMKaMU U TOTPEOUTENIMU
pecypcoB UT u BeipaboTKe
YOPAaBJSIOLUX PELICHUN).

IIKC-5
IIKC-5.1
IIKC-5.2

[IKC-7
I[KC-7.1
IIKC-7.2

naboparopHas

paboTa, BONMPOCHI Ha
KOJUIOKBUYM, TECTBI,
3amTa  pedepara,

OK3aMCH.

10



4.2. CTpyKTYpa IMCHUIIHHBI

O61ua;1 TPYAOCMKOCTh IUCHHUIIIIMHBI

cocTaBiiier 6

[TpomexyTouHast aTTecTarus — 9k3aMeH (5 ceMecTp).

3a4eTHBIX eauHuIl (216 dYacoB).

Bun pabotsl KoangecTBo yacos
cemectp Ne 5 Bcero

O0mas Tpy10eMKOCTh 216 216

AyautopHas padora: 96 96

Hexyuu (J1) 48 48

Ilpaxmuyeckue 3anamus (113)

Jlabopamopnwvie pabomut (JIP) 48 48

CamocTosiTesibHas padoTa: 93 93

Kypcosoii npoexr (KII), kypcoast pabota

(KP)

Pacuerno-rpaduueckoe 3aganue (PI'3)

Pedepar (P)

Occe (D)

CaMocCTOATEIbHOE N3YUEHUE PA3/IEIIOB 93 93

KonTponsnas padora (K)

Camonoaroroska (nmpopaboTka u

HOBTOpPEHHE JIEKIIMOHHOIO MaTepuaia u

Marepuaia ydeOHMKOB U y4eOHBIX

1ocoOui, MoAroToBKa K 1a00paTOPHBIM U

NPaKTUYECKUM 3aHATHIM, KOJJIOKBHyMaM,

pyO€KHOMY KOHTPOJIIO U T.1.),

[ToaroroBka u ciraya 3K3aMeHa 27 27

Bupg uroroBoro KoHTposIs (3a4eT, 3K3aMeH) DK3aMeH

11



4.3. Paznenbl JMCUMILIMHBI, H3y4YaeMble B 5 cemecTpe

Ne
pa3aennl

HaumenoBanue pasgeiia

KoanuecTBo 4acoB

Bcero

Ayn.
padora

J JIP

Bue ayn.
pao. (CP)

[IpencraBnenue nanapix B 9BM. (CriocoOHOCTH
YIpaBJIATh epcoHanoM, oociyxuBatouum [T
pecypchl, y4acTBOBaTh B OpraHU3allii U MOTH-
BallUM NepcoHana, oociayxuaromero IT pecyp-
CBl, B 00YYEHUH U pealn3anuu Mep 1o npodec-
CHOHAJILHOMY Pa3BUTHIO NEpPCOHAa, 00CTyKH-
Batowero IT pecypchl, ynpaBisiTe OTHOIIEHUSAMU
C MOCTaBLIMKaMH U TIOTPEOUTEISIMU PECYPCOB
NT, ydacTBOBaTh B OpraHU3alvy INIAHUPOBAHUS
U OCYIIECTBIIEHUS B3aMMOOTHOILIEHUH C I10-
CTaBIIMKaMH U MOTPEOUTENSAMH, B OLIEHKE U
aHaJIM3€ B3aUMOOTHOILIEHHUH € TOCTABIUKAMHU U
norpedutensimu pecypcoB T u BeipaboTke
YIPaBJISIONMX PELICHUN).

29

15

ApXHUTEKTypa U CHCTEMA KOMaHJI IpoIeccopa.
(CiocoGHOCTH yIpaBIsATh MEPCOHATIOM, 00CITY-
»uBatomum IT pecypchl, yuacTBOBaTh B OpraHu-
3allM¥ 1 MOTUBAIMH [IEPCOHATA, 00CITyKUBaIO-
miero IT pecypcsl, B 00ydeHUU U peanu3aiuu
Mep 1o NpodeCCHOHATBPHOMY Pa3BUTHIO MEPCO-
Hana, oocmyxuBatomiero I'T pecypcsl, ynpaBisTh
OTHOIICHUSMH C TIOCTaBITUKaMU U OTpeOuTe-
nsamu pecypeoB WT, yuacTBoBaTh B OpraHu3aluu
IJJAHUPOBAHUS U OCYLIECTBIEHUS B3aUMOOTHO-
LIEHUH ¢ TOCTAaBIMKAaMU U OTPEOUTENSIMH, B
OLICHKE W aHaJIN3€ B3aUMOOTHOUIEHUH C MO-
CTaBIIMKaMH U notpedurensimu pecypcoB UT u
BBIPA0OTKE YIPABISIONINX PEIICHUN).

36

19

Accembmneps CISC u RISC. (CrtocobHOCTB
YIPaBJISATh NEPCOHATIOM, 00cayxuBaromum [T
pecypchl, y4acTBOBATh B OPraHU3alUd U MOTH-
BallMU TiepcoHaa, oociyxuBaroriero [T pecyp-
CBI, B 00YUCHUHU U pean3aIiii Mep 1o mpodec-
CHOHAJILHOMY Pa3BUTHIO MEpPCOHAA, 00CTYKH-
Batomero IT pecypchl, ynpaBisiTe OTHOIIEHUSIMU
C TIOCTaBIIMKAMU U MOTPEOUTENSIMU PECYPCOB
NT, ydacTBOBaTh B OpraHU3aliy INIAHUPOBAHUS
Y OCYILIECTBIICHUS B3aUMOOTHOILIEHUH C TIO-
CTaBIIMKaMH U MOTPEOUTENAMH, B OLIEHKE U
aHaJIM3€ B3aUMOOTHOUIEHUH C MOCTABIIMKAMU U
notpedutensmu pecypcoB T u BeipaboTke
YIPaBISIOUINX PEIICHUH).

31

14

VLIW apxutekrypa. (CriocoOHOCTh yIIpaBiIsTh
nepcoHajoM, obcayxusaromum IT pecypcsl,

33

16

12



y4acTBOBaTh B OPraHU3alMM U MOTUBALIUU TIEP-
coHaua, oocmy>kuBatoiero IT pecypcsl, B 00y-
YEHUU U pealu3aiii Mep 1o npodeccruoHanb-
HOMY pa3BUTHIO NEpCOHAA, 00CTYKUBAIOLIETO
IT pecypcsl, ynpaBisiTh OTHOLIEHUSIMH C I10-
CTaBIUKaMH U noTpedurensimu pecypcos UT,
y4acTBOBaTh B OpraHMU3alMM IJIAHUPOBAHUS U
OCYILIECTBJICHUS B3aHMOOTHOILIEHUH C ITOCTaB-
[IMKaMH U TIOTPEOUTEISIMHU, B OIICHKE U aHATTN3e
B3aMMOOTHOLICHUH ¢ IOCTABIIMKAMHU U TIOTpPE-
ouremnssmu pecypcoB UT u BeipaboTKe ympasis-
IOIUX PEIICHUN).

AccembOitep mukpokoHTposuiepa AVR ot Atmel.
(CocoGHOCTB yIpaBisATh EPCOHATIOM, 00CITY-
xuBaromum IT pecypcbl, ydacTBOBaTh B OpraHHu-
3alli¥ U MOTUBALIMH [IEPCOHANIA, 00CITyKUBaIO-
miero IT pecypcsl, B 00ydeHUU U peanu3aiuu
Mep Mo MpodeCCHOHATIBHOMY Pa3BUTHIO MEPCO-

Hana, oocmyxuBatoiiero I'T pecypcsl, yrnpaBisTh

OTHOIICHUAMH C MIOCTAaBIIIMKaMH U HOTpe6I/ITe—

MU pecypeoB UT, yuacTBoBaTh B OpraHu3aluu

IUTAHUPOBAHMS U OCYILECTBIICHHS B3aUMOOTHO-
IIEHUH ¢ OCTaBIMKaMU U OTPEOUTENSIMH, B
OLICHKE U aHAJIM3€ B3aUMOOTHOILIEHUH C I0-
CTaBIIMKaMH U notpedurensimu pecypcoB UT u
BbIpAa0OTKE YIPABJISIOIIUX PEILICHHH).

31

14

HCP AVR Studio. (CriocoGHOCTB yIpaBisTh
nepcoHasoM, obcayxuBaromum [T pecypcsl,
y4acTBOBaTh B OPraHU3alMM U MOTUBALIUU TIEP-
coHauna, oocmy>kuBatoiero IT pecypcsl, B 00y-
YEHUU U pealn3aiii Mep 1o npodeccruonanb-
HOMY pa3BUTHIO NepCOHAA, 00CTYKUBAIOLIETO
IT pecypcsl, ynpaBisiTh OTHOLIEHUSIMH C I10-
CTaBIUKaMU U noTpedurensimu pecypcos UT,
y4acTBOBaTh B OpraHU3alMM IJIAHUPOBAHUS U
OCYILIECTBJICHUS B3aHMOOTHOILIEHUH C ITOCTaB-
[IMKaMH U TIOTPEOUTEISIMHU, B OIICHKE U aHAJTN3e
B3aMMOOTHOUIEHUH ¢ IOCTABIIMKAMHU U TIOTpPE-
ourenssmu pecypcoB UT u BeipaboTke ympasiis-
IOIUX PEIICHUN).

29

15

Hroro:

189

48

48

93

ITonroroBka m craua 3K3aMeHa

27

Bcero:

216

4.4. lIabopaTopHbIie padoTHI

Ne
3aHATHSA

pasjieia

Ne Tema

KoJi-Bo
9aC0B

1.

1.

WuTerpupoBannas cpena pazpaborku AVR Studio. (Croco6-
HOCTB YIPAaBISITh MEPCOHAIOM, obciyskuBatomum 1T pecypcbl,
y4acTBOBATh B OPraHU3AIMU M MOTHBALIMH MIEPCOHAIIA, 00CITy-

13



xuBatoiiero I'T pecypcebl, B 00yueHUH U peai3aluy Mep 1o
npogeccroHaIbHOMY PAa3BUTHIO IEPCOHANA, 00CITYKUBAIOIIETO
IT pecypcsl, ynpaBiAiTh OTHOIIEHUSIMY C IIOCTABILMKAMU U I10-
Tpeburensimu pecypcos UT, yyacTBoBaTh B OpraHu3aliy Iia-
HUPOBAHUS U OCYILECTBICHUS B3aUMOOTHOLIEHUH C TIOCTABILH-
KaMU 1 IOTPeOUTENAMH, B OLIEHKE U aHAJIN3€ B3aUMOOTHOIIIE-
HUH C IOCTaBIIMKaMHU U noTpedutensimu pecypcoB UT u Beipa-
00TKEe YHPaBISIOUINX PEIICHUT).

Apudmerndeckue onepanuu B Accemonepe Atmel. (Crioco0-
HOCTh YIIPaBIATh NepcoHaioM, oocmyskuBatomuM IT pecypcsl,
y4acTBOBATh B OPraHM3alMy ¥ MOTHBALIMH ITEpCOHAIIa, 00CITy-
xuBarorero IT pecypcebl, B 00ydeHUH U peannu3aluu Mep 1o
npodecCHOHATHPHOMY PAa3BUTHIO IEPCOHANA, 00CITYKUBAIOIIETO
IT pecypcsl, ynpaBiasTh OTHOIIEHUSMH € TIOCTaBILMKAMHU U I10-
Tpedutensimu pecypcos UT, yuacTBoBaTh B OpraHu3aluu 1ia-
HUPOBAHUA U OCYILIECTBICHUS B3aUMOOTHOIIEHUH C MOCTaBIIN-
KaM{ U IOTPEOUTESIMH, B OLICHKE M aHaJIN3€ B3aUMOOTHOIIIE-
HUI ¢ mocTaBIMKaMu U notpedutensimu pecypcoB UT u Beipa-
0O0TKE yHpaBISIOUINX PELICHUN).

Jlornueckue onepanuu B Accemonepe Atmel. (CiocoGHOCTB
YIpaBIATh IEPCOHANIOM, oocmykuBaronum IT pecypcsl, yuacTt-
BOBATh B OPTaHU3AIMH U MOTUBAIMH NIEPCOHANa, 00CITyKHUBa-
rfomero [T pecypcel, B 00yueHUH U peain3aiiyd Mep 1o Mpo-
dbeccruoHaIbHOMY Pa3BUTHIO MIEPCOHANA, 00cmyskuBarotero 1T
pecypcChl, YpaBiIsTh OTHOIIEHUSIMU C IMOCTABIIUKAMH U MOTpe-
ourensimu pecypcoB UT, yuacTBOBaTh B OpraHM3aluy IIaHH-
POBaHUS M OCYIIECTBICHUS B3aMMOOTHOIIICHHUH € TIOCTABIINKA-
MU U IOTPEOUTENSIMHU, B OLICHKE U aHAIHM3€ B3aUMOOTHOIIICHUI
C ToCTaBUIMKaMu U nnoTpedutensamu pecypcoB UT u BeipaboTke
YOPaBISIONUX PEIICHUN).

[uxer B Accembnepe Atmel. (CriocoOHOCTH YIIpaBisTh Tep-
coHasoMm, obciyxuBaromum [T pecypcbl, yuacTBOBaTh B opra-
HU3AIMK ¥ MOTHUBAIMH TIepcoHaia, oocimyxusaroriero IT pe-
CYpCHI, B 00YYECHUHU U pean3aiui Mep 1o npodeccrnoHaibHO-
My Pa3BUTHIO MepcoHaia, oocimyxusarormiero I'T pecypcsr,
YIOPAaBISATh OTHOIICHUSMU C TIOCTABIIMKAMU U MOTPEOUTEIIMU
pecypcoB UT, yuacTBOoBaTh B OpraHu3alluy MIAHUPOBAHUS U
OCYUIECTBJICHUS B3aUMOOTHOIIEHUH C IOCTAaBLUIMKAMU U T10-
TpeOUTENISIMH, B OIICHKE M aHaJIN3€ B3aUMOOTHOIICHUH C TO-
CTaBIIUKaMH U noTpedurensimu pecypco U T u BeipaboTKe
YIPABJISIIONIUX PEIICHU).

Makpocsl B Accembiiepe Atmel. (CiocoOHOCTB ynpaBisTh
nepcoHaniom, oocykuBatonium I'T pecypcrl, yuacTBOBaTh B
OpraHu3alliy ¥ MOTUBAIMK NIepcoHaia, oociysxusatoriero I'T
pecypchl, B 00y4eHUH U pealTu3aiii Mep 1Mo mpodeccruonab-
HOMY pa3BUTHIO IepcoHana, oociyxusaromnero IT pecypcesl,
YIOPaBISATh OTHOIIEHUSMHU C TTOCTAaBUIMKAMU U MOTPEOUTENIMU
pecypcoB UT, yuacTBoBaTh B OpraHu3ally IUIAHUPOBAHUS U
OCYILIECTBIICHUS B3aUMOOTHOILIEHUI C TOCTABIIMKAMH U I10-
TpeOUTEISIMH, B OLIEHKE M aHAJIN3€ B3aUMOOTHOIIECHUH ¢ TO-
CTaBIIMKaMu U notpeduTensimu pecypco UT u BeipaboTke
YIOPaBISAIOLUX PELICHUN).
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6. [epexonst B Accembnepe Atmel. (CrtocoOHOCTB ympaBisiTh
nepcoHanom, oocysxkuparomum [T pecypcsl, yuacTBOBaThH B
OpTraHu3aIi 1 MOTHBAIIMH ITIepcoHaa, oocmykusatomiero [T
pecypchl, B 00yUeHUH U pean3aiy Mep mo npodecCuoHamb-
HOMY pa3BUTHIO MepcoHaa, oociyxusatomiero I'T pecypcsi,
YOPaBIATh OTHOIICHUSMHU C TIOCTABIIMKAMU U MTOTPEOUTENIMU
pecypcoB UT, yuacTBOBaTh B OpraHu3alliy MUIAHUPOBAHUS U
OCYIIECTBIICHUS] B3AUMOOTHOIICHUH C TIOCTAaBIIMKAMU U T10-
TpeOUTENSIMH, B OLICHKE U aHaJIN3€ B3aUMOOTHOIIEHUH C TO-
CTaBIIMKaMH U oTpedutensMu pecypcoB UT u BeipaboTke
YIOPaBISIOLUX PEIICHUN).

HTroro:

48

4.5. CamocTosiTeIbHOE N3yYeHHE PA3/1eJI0B IHCIUIINHbI

BOHpOCbI, BBIHOCUMbIE€ HA CAMOCTOATEC/IbHOC U3YUYCHHE

Koa-Bo
4acoB

2

IIpencraBnenue aanHpIX B OBM. (CriocoOHOCTH YIIPaBIATh IEPCOHAIIOM,
obcyxuBaronum [T pecypcbl, y4acTBOBaTh B OpPraHU3AIMHA U MOTHBAIHH
nepcoHana, oociysxusatouiero I'T pecypcel, B 00yueHUH U peanu3aiu
Mep 1o PopEeCCHOHATFHOMY Pa3BUTHIO MEpCcoHama, oocmyxuatomiero 1T
pecypchbl, ypaBJIATh OTHOUIEHUSMH C [TOCTABIIMKAMU U MIOTPEOUTEISIMU
pecypcoB UT, yyacTBoBaTh B OpraHu3anyy INIAHUPOBAHUS U OCYILIECTBIIC-
HUS B3aUMOOTHOILIEHHUH C MOCTABIIUKAMH U OTPEOUTEISIMH, B OLIEHKE U
aHaJIM3€ B3aUMOOTHOIIEHHH € MOCTABIIMKAMU U IOTPEOUTETISIMU PECYPCOB
UT u BoIpabOTKE YNPABISIONIMX PELICHHH).

15

ApXUTEKTypa U cucteMa komans nporeccopa. (CrnocoOHOCTh YIpaBIsiTh
nepcoHasoM, oocayxuBaromuM IT pecypcsl, ydacTBOBAaTh B OpraHU3aLlu
¥ MOTHBAIIUU TIepcoHana, oocmyxkusatomero I'T pecypcsl, B 00ydeHun u
peanu3anuy Mep 1o npopeCCUOHAIBLHOMY Pa3BUTHIO NTEpCcOHala, 00CIy-
xwuBaromero [T pecypcbl, ynpaBisTh OTHOLICHUSMU C ITOCTABIIMKAMU U
norpebutensmu pecypcoB UT, yqacTBoBaTh B OpraHu3aliiy IaHUPOBa-
HUS U OCYIIECTBJICHUS B3aUMOOTHOILICHHUH C IIOCTABIIUKAMH U IOTpEeOUTE-
JISIMM, B OLIEHKE M aHAJIN3€ B3aMMOOTHOIIEHUH ¢ MOCTaBIIMKAMHU U NTOTpe-
ourensamu pecypcoB UT u BeipaboTKe yNpaBIISIONUX PELICHUN ).

19

AccembOitepst CISC u RISC. (CiocoOHOCTH yIpaBIIsATh IEPCOHAIOM, 00-
ciyxwuBatorum [T pecypchl, yuacTBOBaTh B OpraHU3alluyd U MOTHUBALIUN
nepcoHana, oociyxusatoniero I'T pecypchl, B 00y4eHUH U pealTi3aiun
Mep 1o npodecCHOHATBLHOMY Pa3BUTHIO MEpCoHana, oocmyskuparomero 1T
peCypchl, yIpaBIsATh OTHOMICHUSMH C TTOCTABIIMKAMHU U TIOTPEOUTEISIMU
pecypcoB UT, yuacTBOBaTh B OpraHu3alliy IUIAHUPOBAHUS U OCYIIIECTBIIE-
HUS B3aMMOOTHOIIEHHH C TIOCTABIUKAMH U TIOTPEOUTEISIMH, B OLICHKE H
aHaJlM3e B3aUMOOTHOIIEHHH ¢ MOCTABIIMKAMH U TOTPEOUTETISIMU PECypCOB
UT u BoIpaOOTKE YNPaBISIIOMIMX PELICHU).

14
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4. VLIW apxutekrypa. (CiocoOOHOCTH YNPaBIsATh IEPCOHAIOM, 00CTyKHUBa- 16
touM [T pecypcbl, ydacTBOBaTh B OpraHU3aI[ii 1 MOTHBAIIMH IIEPCOHATA,
obcyxwuBaromiero [T pecypchl, B 00yUSHHUH U peaTu3aliy Mep 0 Mpo-
(beccuoHaTbHOMY Pa3BUTHIO MepcoHana, oocmysxuatomero [T pecypcsl,
YIPaBJISITh OTHOIIEHHUSIMU C TIOCTABIUKAMH U TIOTPEOUTEISIMHA PECYPCOB
UT, yyacTBOBaTh B OpraHU3aIMH INIAHUPOBAHUS U OCYILIECTBICHHS B3au-
MOOTHOIIECHHUH ¢ TOCTaBIIMKAMU M MMOTPEOUTEINSIMU, B OIICHKE U aHAJIH3e
B3aMMOOTHOIICHHH ¢ TOCTaBIIMKaMU U ToTpedutensimu pecypcos UT u
BbIPa0OTKE YIPABIISAIOIINX PEIICHUN).

5. Accembnep mukpokoHTposuiepa AVR ot Atmel. (CtocoOHOCTh yripaBisTh 14
nepcoHasnoM, oocmyxuBaromuM IT pecypcsl, ydacTBOBaTh B OpraHU3aIHH
Y MOTHBAIIMU TIepCOHaa, oocmyuBaroero I'T pecypcsl, B 00y4eHUH U
peanzanuu Mep 1o npodeCCUOHATHFHOMY Pa3BUTHIO MIEPCOHANA, 00CITy-
xwuBaromero [T pecypchl, ynpaBisTe OTHOIICHUSMH C TOCTABIIMKAMH U
notpedutensimu pecypcoB UT, yqacTBoBaTh B OpraHu3aiiiy iaHupOBa-
HUS M OCYIICCTBIICHUS B3AUMOOTHOIIIEHHUH C TIOCTABIIUKAMH U IOTPEOUTE-
JIIMHU, B OICHKE U aHAJIN3¢C B3aMMOOTHOIIICHUI C MMoCTaBIUIMKaMHU U IMOTPC-
outensimu pecypcoB UT u BeIpabOTKE yIPaBISIOMNUX PEIICHUN).

6. HNCP AVR Studio. (Ctoco6HOCTh yIpaBIsiTh IEPCOHATIOM, 0OCITYKHUBAFO- 15
M [T pecypchl, ydacTBOBaTh B OPTaHU3AIMH M MOTHUBAIIUY TIEPCOHAIIA,
obcmysxuBatomero [T pecypcel, B 00yd4eHUN U peann3aldyd Mep 10 Mpo-
(eccruoHanbHOMY pa3BUTHIO NEepcoHana, oociyxuaromero IT pecypcesl,
YOPAaBIIATh OTHOIICHUSAMHU C TIOCTABIIUKAMU U IOTPEOUTENSIMU PECYPCOB
UT, ygacTBOBaTh B OpraHU3aINH INIAHUPOBAHUS U OCYIIIECTBICHHS B3au-
MOOTHOILIEHUH C MOCTaBIIMKaMH U MOTPEOUTENSIMH, B OLIEHKE U aHAJIH3e
B3aMMOOTHOIICHUH C MOCTaBIIMKaMHU U oTpedutensamu pecypcos UT u
BBIPAOOTKE YIIPABJISIOMIUX PEIICHUN).

HTroro: 93

5. OueHoyHbIe cpeCTBA JJIsl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH M POMEKYTOYHOI

aTrecTanuu

5.1. OneHo4YHbIe MaTepUAJIbI VIS TEKYIIero KOHTPOJISI yCIIeBaeMOCTH

W3yuenne cryneHTamMu ITUcHUIUTUHBI «[IporpamMmmupoBaHHe MUKpPOIIPOIIECCOPHBIX CHCTEM»
OCYIIIECTBIIIETCS B 5 ceMecTpe B paMKaxX CIEAYIOIIMX OpraHM3alUMOHHBIX (opM: JeKIuH,
CaMOoCTOsTENIbHAS paboTa 1 1abopaToOpHbIE PaOOTHI.

JlocTrkeHue meneil M3y4eHUWsl TUCHUIUIMHBI OCYIIECTBISETCS 3a CUYET HCIOJIB30BAHUS
MHTEPAKTHUBHBIX 00pa30BATEIFHBIX TEXHOJOTHH, KOTOPBIE COMPOBOXKIAAIOT YTEHHH JIEKIIMOHHOTO
Kypca no mucuuiuinae «lIporpaMMmupoBaHHe MHUKPOIPOLECCOPHBIX CHCTEM» MNpe3eHTaIMed, Mo
BCEM ee paszienaM (BBIACISICTCS Ha UCIIOJIb30BAHUE MHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA
—48 yacoB).

[Tpumenenune meronoB IT — UCTIONB30BaHUS AIIEKTPOHHBIX BEPCU YUEOHHMKOB M yueOHBIX
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MOCOOU, METOAMYECKUX YKa3aHUH (peKOMEHAAIIHI), U TIp.

NnnuBuayanuzanuss oOydeHHs] OCYIIECTBISETCS 3a CYET OpraHu3allid BBIMOJIHEHUS
NPaKTHUYECKUX pabOoT KaXAbIM CTYJEHTAaMH Ha MPOCKTUPOBAHUE OPraHMU3AIMOHHBIX U
MPOU3BOACTBEHHBIX CTPYKTYP.

JlaGoparopHble pabOTHI HallpaBJIEHbI HA 3aKPEIIEHUE TEOPETUUYECKUX 3HAHUI MO0 BOIpocam
MPOEKTUPOBAHUS OPTaHU3AIMOHHBIX M IPOU3BOJCTBEHHBIX CTPYKTYp C YYE€TOM IOJyYE€HHBIX
3HaHMWA TIO0 CBOWCTBAM CHCTEM, MpaBUJaM MPUMEHEHHUS CHCTEMHOTO TMOAXO0/a, NPUHIUIIOB

IMPOCKTUPOBAHHNA U 3dKOHOB OpraHU3aliun JJIsd I[B.HBHGFILHGFO HUCIIOJIBb30BaHUA.

5.2. OneHo4YHbIe MaTepHAJIbI JJIsl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH

KoHTpo/ibHbIE BONPOCHI M 32124 TEKYLIEro U py0eKHOro KOHTPOJIA
KonTpoabHbie MeponpusiTusi 1-0ii KOHTPOJIbHON TOYKH

1. Ilpaktuueckas pabota
2. KomnokBuyM. 3aianuisi Ha KOJUIOKBHYM IO TIEPBOW TOYKE

3. TecToBbIii KOHTPOJIb. baHK TECTOBBIX 3aaHU COJIEpKUT 30 BOIPOCOB.

KoHTpoJibHBbIE MEpPONIPUATHSA 2-0i KOHTPOJbHON TOYKHU
1. IIpakTuaeckas pabora
2. KomnokBuyM. 3aaHus Ha KOJUIOKBUYM I10 IIEPBOM TOUYKE

3. TecToBblid KOHTPOJIBL. baHK TECTOBBIX 3aAaHul coaepKkUT 30 BOITPOCOB.

5.3. OneHoYHbIE MATEPHUAJIbI JAJIsI IPOMEKYTOUYHOM aTTeCTAlUN

[IpomexyTouHast arrectanusi NpoxXoAUT B Qopme 3k3ameHa B 7 cemectpe OPO. Ha
9K3aMEHE CTYJICHTy MpeaaraeTcsi OTBETUTh HAa TEOPETHYECKHE BOIPOCHL. JK3aMEHALMOHHBIH

OMJIET BKIIIOYAET TPpU TCOPECTUICCKUX BOIIPOCA.

Bonpocsl Kk 3k3ameny

1. CrocoObl M cpeacTBa CBSI3U YCTPONCTB B BHIYMCIUTENIBHBIX CUCTEMAX

2. MecTo cucTeMBl BBOJa-BbIBOJA B COCTABE BBIUUCIIMTEIHLHOM CUCTEMEI U €€

CTPYKTYpa.

3. IlonsiTue 06 untepdeiice

4. OcHOBHbIE IPUHLIMIBI yiipaBienus [1Y.
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5. Cnoco6s1 06mena nunpopmanueit mexxay [1Y u npyrumu yznamu OBM.

6. Kourposneps! I1VY, nx Ha3HaueHune, OCHOBHbIE (DYHKIIMM M TEXHUYECKas pea-
AU3alus.

7. CuctemMHbI€ U CBSI3HBIE HHTEP(DEICHI

8. Knaccuduxanus, o0CHOBHbIE TTapaMeTPbl U TEXHUYECKHE XapaKTEPUCTUKH UH-
Tep(eiicoB BBOJA-BHIBO/IA.

9. OcHoBHbIE TporeyphI (pa3br) nuTEpDHENCOB.

10.Cucremusnie untepdeiicel ISA, EISA, PCI, SCSI, VLB.

11.Casazubie unrepdeiicsl Centronics, RS-232C, RS-423, RS-432.

12.ITpu6opusie unrepdeiicet GPIB, CAMAC u np.

13.Kparkast xapakTepuCcTHKa APYTUX UHTEPPEHCOB U TEHACHIIMU UX Pa3BUTHSL.

14.YcrpoiicTBa oToOpaxkenus nHpopmaiuu (aucrien)

15.0OcHoBHbIE (hU3UYECKHE TPUHIUITBI PAOOTHI AUCILIIEEB.

16.Metoast hopmupoBaHus N300paKEHUS B PA3TUIHBIX JUCTUICSX.

17.lucnuieitnple TpoLEecCopHI.

18.CTpyKTyphl U UHTEP(ENCHI TUCIILIEEB.

19.CpenctBa nokyMmeHTHpOBaHUS andaBuTHO-IIUGPOBON U rpaduueckoii nuHdoOp-
Maluu

20.ITevararomye ycTporcTBa - TPUHIUIIBI IEHCTBHS, KIIACCU(PUKALIUS U OCHOB-
HbIE BUJIBI.

21.B3auMoeiicTBUE OCHOBHBIX 3JIEKTPOMEXAHUUECKHUX Y3JIOB.

22.@OyHKIMH U COCTaB KOHTPOJUIEPA, CTPYKTYypPa U COCTAB OCHOBHBIX KOMaH/I.
Ocob6enHocTH paboThl B rpa)MueCKOM pPeKUME.

23.11naHmeTHbIe, pyJIOHHBIE U PaCTPOBbIE IPaPONOCTPOUTENH, CTPYKTYpPa, CO-
CTaB, B3aMMOJICHCTBHE y3JIOB, CACTEMbI KOMAH/I.

24 Mertoppl U cpencTBa BBoA rpadudeckoil HHGoOpMaIiu

25.Koaupyromue IIaHIIeThl.

26.YcTpoiicTBa yKazaHusl JIEMEHTOB U300paKEHUS Ha dKpaHe JUCIUIes (CBETO-
BOE MEPO, MbIIlb, J)KOUCTUK U IIp.).

27.CkaHepsl ¥ ClIEHAAJIBHBIE YCTPOMCTBA.
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28.YCcTpoiCTBA CBA3U BBIUMCIUTEIBHBIX CUCTEM

29.¥YcrpoiicTBa 0OMEHa MOCIIe10BATEIbHBIM KOJAOM.

30.Mopembl U ceTeBble KOHTPOJUIEPHI - OCHOBHBIE MPUHUMUITBI KOAUPOBAHUS U
00pabOTKM TaHHBIX, CTPYKTYpa, COCTAB M MPUHIIUIIBI YTIPABICHUS.

31.MeTonbl U yCTpOKCTBAa KOMIUIEKCUPOBAHUS BBIYUCIUTEIIBHBIX CUCTEM.

32.¥YcrpoiicTBa BBOAA U BBIBOJA aHAIOTOBOM HH(pOpMaLuu

33.CTpyKkTypa 1 Ha3HAYCHHE Y3JIOB CHCTEM BBO/JIa-BbIBO/IA aHAJIOTOBOM UH(DOP-
MallUH.

34.OcHOBHBIE METO/IbI PEOOPA30BAHUS U KOJIUPOBAHUS aHAJIOTOBBIX CUTHAJIOB.

35.Cratudeckue U TMHAMHYECKUE OIMOKUA U METO/Ibl UX YMEHbILICHUS.

36.Cnioco6s1 0OMeHa nHpopmanueit c IBM.

37.BHelIHue 3alIOMUHAIOIIUE YCTPOUCTBA

38.duznuecKkue NPUHLHUIBI JEHCTBUS MArHUTHBIX U ONTUYECKUX HAKOIIUTEIEH
uH(popmanuu.

39.MeToapl KOOUPOBAHHUS U 3aIIUTHI HH(DOpMAIUH.

40.Knaccudukaiys, COCTaB U yCTPONUCTBO HAKOMUTEIEH HAa MarHUTHBIX JUCKAX U

nenrTax. Ouznyeckas v JOrMYECKask CTPYKTypa 3alucen.

41.Untepdeiicyl Hakonutened. Haznauenue, CTpyKTypa U OCHOBHBIE KOMaH/IbI
KOHTPOJIJIEPOB.

42.DalinoBbIe CEPBEPHI.

43.Pa3HOBUIHOCTH, TEXHUUECKNE XAPAKTEPUCTUKHU U YCTPONUCTBO ONTUUYECKUX

HaKOIUTENeH NHPOPMALIMH.

44 TlepcrieKTUBBI pa3BUTHUS CYIIECTBYIOIIMX U BO3MOXHBIE 00J1acTU pa3paboTKU

HOBBIX NEPUPEPUITHBIX YCTPOICTB.

6. MeToanueckne MaTepHaJibl, ONpe/ie/sIoNe NPoLeayPhl OlleHUBAHNUS 3HAHUI,

YMEHHIi, HABBIKOB M (MJ1H) ONbITA 1eATEeJILHOCTH

6.1. Pe3yibTaThl 0CBOCHHMS Y4eOHOM JUCHUILJIMHBI, NOAJIE/KALINE POBEPKe
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KommneTeniu corimacHo 00pa30BaTeIbHOTO CTaHAApTa IMpPEACTaBICHHbIE B Tabiuie (hopmu-
pYIOTCS Ha MPOTSDKEHUM BCEro Ipolecca 0OydeHUs. YUUThIBAs MPAKTUYECKYIO HAINPABIECHHOCTb
00pa3oBaTeNIbHONW MPOTrpaMMBbl, 3Tanbl POPMUPOBAHUS KOMIIETCHIIMN MPUBS3BIBAIOTCS K BBIIIOJIHE-
HUIO:

1. Ha mepBom 3Tane k 1a00paTOPHBIM U MPAKTUIECKAM paboTaMm.
2. Ha BTOpOM 3Tare K BBIIOJIHEHHIO KYPCOBBIX pabOT U KypCOBBIX IPOEKTOB.
3. Ha TpeTtbeMm 3Tane K NpakTUKE, HAy4YHO-UCCIIEAOBATENBCKOM paboTe U K BBITYCKHON KBanudu-

KalMOHHOU paboTe.

Onucanue mokasarejieid M KpPUTepHEB OIEHMBAHMS KOMIETEHIHII Ha Pa3IMYHBIX
Tanax ux GopMUpPoOBaHMS, ONIMCAHUE HIKAJ OLeHUBAHUS
IToka3aTenu oneHUBaHUS KOMIETEHINI MHAMBUAYJIbHBI. KpuTeprn OlLiIeHUBaHUSI KOMIIETCHIMIA Ha
pa3IMYHBIX dTanax ux GopmMupoBaHusi yHUPUIIUPOBAHBI.
Hanuuue nokazarens — y10BI€TBOPUTEIBHO;
Hannuaue mepcnekTuB pa3BUTHS WIH 0003HAYCHBI TIEPCTIEKTUBBI PA3BUTHS B IMOCIIEIYIONINX MMPOCK-
Tax - XOpOIIo;
YpoBeHb MpOEKTa, MpEeArnoararonuil (peaau3yommii) mpopaboTKy HCIOIL30BaHUS B BHJIIE OT-

JEIBHOTO MOJTYJISl B TPOEKTaxX JIPYTUX CTYIEHTOB - OTIUYHO.

TumnoBbie KOHTPOJIbHBIE 32JaHUS MJIN MHbIE MATEPUAJbI, HEO0OX0AUMBIE /ISl OLEHKH
3HAHMI, yMeHHIi, HABBIKOB U (MJIH) ONbITA AeATeJbHOCTH, XapaKTepPU3yIIUX 3Tanbl (popmu-
POBaHMsI KOMIIETeHLMI B Mpouecce 0CBOeHUsI 00pa3oBaTebHOI MPOrpaMMbl

JlaGopaTopHble paboOThl NPEACTABIAIOT ammapaTHo-mporpaMMubie koMmiuiekebl (AIIK),
nmpeamnojgararoT, UCIIOJHCHUC «B MCTAJIJIC) IO BPCMCHU 30% BBIMTOJIHAIOTCS B XO0JA¢C ayJUTOPHLIX 3a-
Hatuii 1 70% B X0e JOMAITHEH CaMOCTOSATEIBHON pa0dOThI ISl JOCTHKCHUS YPOBHS MpUoOpeTe-
HUSI KOMIIETEHIUH, JOJKHBI yIOBJIETBOPSTH CIIEAYIOIUM TpeOOBAHUAM:!

ITporpammuas yacte AIIK nomkHa cocTosATh U3 QyHKLUH, MpoLenyp, JJOTHYeCKH CTPYK-
TYPUPOBAHHBIX B MOJYJH JUI OpraHU3alUMU KOJUIEKTUBHOW paOOThI HaJ NMPOEKTOM, YNPOLICHHUS
pa3pabOTKH U COTIPOBOXKICHHUS.

AnmnapaTHas 4acTb - CaMOAOCTATOYHBINA OJIOK, IO KOTOPOMY JOJIKHBI OBITh ONpPE/IEICHBI
NEePCHEKTUBBI MPOJIBUKEHUS B COCTABE JPYTUX MIPOCKTOB

B PE3YJILTATC HU3YyYCHUA JAUCHUITIINHBI CTYACHT HOOJDKCH 06HaﬂaTB CJICAyroIunMu

npodeccrnonambHpIMI KomneTeHusamu (11K):

HIngp Komnerenuus Iloka3aTenu oueHUBAHUSA Kpurepun onenuBanuns
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KOMIIeTEeH- KOMIIeTeHI Uit KOMIIeTeHIHi
1107071
IIKC-5 Crnocoben ympas- | B xone Tekymiero, pyoexHoro | Hanmuune moxasatens —
HKC-5.1 KOHTPOIISl, 1a00paTOPHBIX pa- | yAOBJIETBOPHUTENLHO;
[KC-5.2 JATBH ICPCOHAJIOM,
: 00T moKa3aThb YpOBEHb caMo- | Hanmume mepcrekTuB pas-
00CITYy’)KMBAIOIIUM | CTOSITEITLHOM MpopabOTKH, | BUTHS TIPOCKTAa WU 000-
MPEIMETHON 00JacTH, U3BECT- | 3HAYCHBI NEPCIIEKTUBBI
IT pecypcsl, crio- N
HBIX PEIIECHUN BBIJIECJICHUE CO- | PA3BUTHS B COCTaBE IIO-
co0OeH y4acTBOBaTh | BOKYITHOCTH  CYIIECTBEHHBIX | CIEAYIOUIUX MPOEKTOB -
MIPU3HAKOB MpEAJIaraéMbIX pe- | XOpouIo. YpPOBEHb IMPOEK-
B OpraHU3alyy U PH3HE e pe p P poct®
LWIEHUH, YpOBEHb pEUICHUH, | Ta, MpeANnoIaratonni
MOTHBAIIMM [IEPCO- | pa3BUTHE B  MOCIEAYIOLIUX | MPOPAaOOTKY HCHOJIb30Ba-
IIPOEKTAX. CrocoOHOCTh | HU€ KakK OTIENBHOTO MO-
Haja, 00CTy)K1Ba-
yIpaBIsATh MIEPCOHAJIOM, | AyJsl B TMPOEKTaX IPYrHx
routero IT pecyp- obciyxuBatouumM IT pecypcsl, | CTYJE€HTOB - OTIHYHO.
4acTBOBATh B OPraHU3allUd U
CBI, crrocoben y p
MOTHUBALINH nepcoHana,
y4acTBOBATh B oOciyxuBatouiero IT pecypcsl,
y4acTBOBaTh B OOyYEHUU U
00yYeHUH U peau-
peanuzanuu Mep 1o
3alMu MEp 0 npodeccruoHaIbHOMY
Pa3BUTHIO nepcoHana,
npogeccuoHab-
obciyxuBatomiero IT pecypchl.
HOMY Pa3BUTHUIO
nepcoHasa, 00-
ciyxusaroiero [T
peCypCBI.
[IKC-7 Cnocoben ymipaB- | B xozxe tekymiero, pyoexunoro | Hanuumne nokazarens -
HKC-7.1 KOHTpOJIsI, 71a00paTOPHBIX pa- | yIOBIETBOPUTEIHHO;
IKC-7.2 JATh OTHOILLEHHUS-

MU C TIOCTaBIIHKA-
MU 1 IOTpeOuTe-
JSIMU pECypCcoB
UT, yuactByeT B
OpraHH3aIiy IJ1a-
HUPOBAHUS U OCY-
IIECTBJICHUS B3au-
MOOTHOILUEHUH C
MOCTABIIUKAMH U
MOTPEOUTETSIMH,
y4acTBYET B OLICH-
K€ U aHaJIM3€e B3a-

HUMOOTHOILIEHUH C

00T MoKa3aTb ypOBEHb CaMo-
CTOATEIbHOU npopaboTKHy,
MPEIMETHON 00JIaCTH, MU3BECT-
HBIX PEIICHUN BBIACIECHUE CO-
BOKYITHOCTH  CYILIECTBEHHBIX
IIPU3HAKOB MpEAJIaracéMbIX pe-
LICHUH, YPOBEHb pEUICHUM,
CHOCOOHOCTh Pa3BUTHSA B IIO-
CIIEIYIOIINX MPOCKTAX.
CrniocoOHOCTh yNpaBIIsATh OT-
HOILIEHUSIMHU C MIOCTaBIIMKAMU
U TIOTPEOUTEISIMU PECYPCOB
UT, ygacTBOBaTh B OpraHusa-
LMY TUIAaHUPOBAHUS U OCY-
LIECTBJICHUS] B3aMMOOTHOIIIE-
HUH C OCTaBUIMKaMU U I10-
TpeOUTENSIMH, B OLICHKE U aHa-
J13€ B3aMMOOTHOILIEHUH C I10-
CTaBIIMKaMH U OTPEOUTENS-
Mmu pecypcoB UT u BeipaboTke

Hannuune nepcrnextus pas-
BUTHS WM 0003HAUEHBI
MEPCIIEKTUBBI PA3BUTHUS B
MOCTeIyIOIUX IPOeKTax —
XOpOILIO. YPOBEHB MPOEK-
Ta, MpeanoIaramuni
popaboOTKy HCIOJIb30Ba-
HUS KaK OTAEIbHOI0 MO-
IyJisl B IPOEKTaxX JPYyrux
CTYZCHTOB - OTJINYHO
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pecypcoB UT u

II0CTaBIIIMKaMHU 1

MOTpeOUTeIIMHU

BBIPAOOTKE YIIpaB-

JSAOIINX PEIICHUN.

YIPABJISIIOIUX PEIICHU.

MeToauueckue MaTepHualibl, ONPEaACTAIOIINEC MPOUECAYPHI OIICHUBAHUSA 3HaHHi7[, yMeHHﬁ,

HABBIKOB M (UJIM) ONBITA AeATEJIbHOCTH

Pe3yabTaTsl 00yueHust
(00BbeKTHI OLlEHNBAHUS)

OcHoOBHBIE ITOKA3aTeJIH OlI€H-
KH pE3yabTaToB

OneHo4HbIE cpeacrea

31

3HaTb OCHOBBI HUHTCIICKTY-
AJIBHBIX IIpaB [JIA BBLISABJICHUA,
ydeTa, 00ecTieYeHHs IPaBOBON
OXpaHbl PE3yJbTATOB HHTEN-
JIEKTYaJIbHOH JEeSITeNbHOCTH W
PACIIOPSDKEHUST MMM,

YUCJIC B LECIAX MMPAKTHYECKOI'O

B TOM

IMPUMCHCHMUS.

- OIMCaHUE OCHOB;
- BBIIIOJIHEHUE TECTOB;

- BBIIIOJIHCHUE M 3aIIuTa j1a00-
paToOpHBIX padboT

nabopaTopHas paboTa,
KOHTpOJIbHas paboTa,
KOJUIOKBHYM, TECTUPOBA-
HHE, 3a4€eT, 9K3aMCH.

Y1

YMGTB aHaHI/IBI/IpOBaTB 3aJa4u,
BBIIEIISIET 0a30BBIE COCTaBIIA-
IOIUE YIPABICHUS B TCXHUYC-

CKHUX CHUCTEMaAXx,

- OTIMCaHUE OCHOB;
- BBIIIOJTHCHUEC TECTOB,

- BBITIOJIHEHHE U 3aIIuTa J1a0o-
paTOPHBIX padoT.

nabopaTopHas padorta,
KOHTpOJIbHas paboTa,
KOJUIOKBHYM, TECTUPOBa-
HHE, 3a4YeT, JK3aMEH.

Y2

YMeTh aHanu3upoBaTh COBpE-
MEHHBIC METOJHUKH IpOBEJe-
HUS 1 00pabOTKU pe3yIbTaToOB
IKCTIIEPUMEHTA.

- ONHMCaHUE OCHOB;

- BBITMIOJIHEHUE TECTOB;

- BBIMOJIHEHHE U 3aIuTa J1abo-
paTopHBIX paboT.

nabopaTopHas padora,
KOHTpPOJIbHAsI paboTa,
KOJUJIOKBHYM, TECTUPOBa-
HHE, 3a4eT, DK3aMCH.

Y3

YMeTp OCyLIECTBIATh MOCTa-
HOBKY 3a/J1aud M BBINIOJIHATH
9KCIIEPUMEHTHI 10 TPOBEPKE
KOPPEKTHOCTH Hay4HO 000c-
HOBAHHBIX pEIIeHUd B 00ia-
CTH yNpaBlIEHUS B TEXHUYE-
CKHX CHCTEMax.

- OTIMCaHUE OCHOB;
- BBIIIOJTHCHUEC TECTOB,

- BBITIOJIHEHHE U 3aIIuTa J1a0o-
paTOPHBIX padoT.

nabopaTopHas padorta,
KOHTpOJIbHas paboTa,
KOJJIOKBHYM, TECTUPOBa-
HHE, 3a4€eT, JK3aMEH.

Y4
YMeTp aHanu3upoBaTh COBpE-
MEHHBIE METOIUKH TIpOBEJE-

- OIMMCaHUEC OCHOB,
- BBITIOJITHCHUEC TCCTOB,
- BBIIIOJIHCHUEC U 3allluTa nabo-

nabopaTopHas padorta,
KOHTpOJIbHas paboTa,
KOJUIOKBHYM, TECTUPOBa-
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HUS U 00pabOTKH pe3yIbTaTOB
IKCIEPUMEHTA

paTOPHBIX padoT.

HUE, 3a4eT, DK3aMEH.

Y5

VYmers OcyiiecTBisieT mocrta-
HOBKY 3a7a4d W BBINOTHSCT
OKCIIEPUMEHTHI 110 TPOBEPKE
KOPPEKTHOCTH Hay4HO 000c-
HOBaHHBIX pelieHud B 00Ja-
CTH YIIpaBIICHHS B TEXHUYE-

CKHX CHUCTEMax

- OIMCaHUE OCHOB;
- BBITIOJTHCHUEC TCCTOB,

- BBIIIOJIHCHUE M 3aIIuTa J1a00-
paTopHBIX padoT.

nabopaTopHas paboTa,
KOHTpOJIbHAs padoTa,
KOJUIOKBHYM, TECTHPOBA-
HHE, 3a4eT, SK3aMEH, Kyp-
coBas pabora.

B1

Bnagets mMeromosioruel aHa-
JIM3a 3aJa4, BBIIEIEHHST 0a30-
BBIX COCTAaBJISIFOIIUX YIIpaBIie-
HHS B TEXHUYECKHX CUCTEMAX.

- OIMCaHUE OCHOB;
- BBITIOJTHCHUEC TCCTOB,

- BBIIIOJIHCHUE M 3aIIuTa j1a00-
paToOpHBIX padoT.

nabopaTopHas paboTa,
KOHTpOJIbHAs padoTa,
KOJUIOKBHYM, TECTHPOBA-
HHE, 3a4€eT, 9K3aMCH.

B2

Bnaners HaBbIKAMH paccMoOT-
pEHUsL BO3MOKHBIX BapHAHTOB
peleHus 3a1a4 yIpaBJICHUS B
TEXHUYECKUX CHUCTEMax, Olle-
HUBAasl UX JIOCTOMHCTBA W HeE-

IIOCTAaTKHA

- OTIMCAHUE OCHOB,
- BBITIOJTHEHUE TECTOB;

- BBITMOJIHEHHE U 3aIuTa J1abo-
paTopHBIX paboT.

naboparopHas paboTa,
KOHTpOJIbHAs padoTa,
KOJIJIOKBUYM, TECTUPOBA-
HHE, 3a4eT, SK3aMEH.

B3

BJ'IaI[eTB HaBbIKaMU IIpEaABa-
PUTCIIBHOTO IIPOBCACHHA IIa-
TCHTHBIX I/ICCHGI[OBaHI/Iﬁ u 1mna-
TCHTHOTI'O ITOUCKa

- OTIMCAHUE OCHOB,
- BBIIIOJTHEHUE TECTOB;

- BBITTOJIHEHHE U 3aIuTa J1abo-
paTopHBIX padoT.

naboparopHas paboTa,
KOHTpOJIbHAs padoTa,
KOJUJIOKBUYM, TECTUPOBA-
HHE, 3a4eT, SK3aMEH.

6.2. lllkana oneHUBaHUs NVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsA

6.2.1 Texymmuii 1 pyOe:KHbIII KOHTPOJIb

B pamkax Teky1iero u py0exHOTro KOHTPOJIS TI0 AUCHUILTMHE CTYIEHT MOXKET HabpaTh 10 70

6auoB.
Ikana oueHnBaHus
Cemectp 0-35 6an10B 36-50 6aaa0B 51-60 6an10B 61-70 6ans10B
5 Yactnuy"Hoe noce- | [lomHoe wim  uya- | [lomHoe wim 4a- | [lomHoe mocelieHue

HIEHHUE ayJUTOPHBIX
3aHATHH. Heyno-
BJIETBOPUTEIIBHOE

BBIIIOJIHEHHE J1a00-
paTOPHBIX M TIPAK-
pabor.

THYCCKUX

CTUYHOE TOCEIICHUE | CTUYHOE TIOCElle- | ayJUTOPHBIX  3aHs-
ayIUTOPHBIX 3aHfA- | HU€ ayAUTOpHBIX | TUi. [lonHOE BBI-
Ttui. HactnuHoe BEI- | 3aHaTui. IlojiHOe | moJIHEHMWE W 3aluTa

MOJTHEHHE U 3alluTa
nabopaTOPHBIX u

MPAKTUYCCKUX pa-

BBIIIOJIHEHHUE WU 3a-
mura J1aboparop-
HbIX W IIPaKTHU4YC-

7a00paTOpHBIX |
NPaKTUYECKUX 3aHs-

TUH. BrinoiHeHue
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II;moxast mOArOTOB-
Ka K OamiIpHO-
PEUTHHTOBBIM ~ Me-
ponpusitusm.  Cty-
JIEHT HE JIOIYyCKaeT-
Cd K TIPOMEXKYTOU-

HOU aTTecTalin

Brimonuenune
KOHTPOJBHBIX  pa-
00T, TECTOBBIX 3aja-

oorT.

HAIA HAa  OLIEHKHU
«YIOBJIETBOPUTEIb-
HOY.

ckux pabor. BrI-
MOJTHEHHUE KOH-
TPOJBHBIX  PaboT,
TECTOBBIX 3aJIaHUN
Ha OILICHKU «XOPO-

a1o».

KOHTPOJIbHBIX
00T, TECTOBBIX 3a-
JaHUM Ha OIECHKHU

pa-

«OTJIHUYHO».

6.2.2 IIpoMe:xyTOUHASI ATTECTAIUSA

OrneHka pe3yJbTaTOB OCBOCHUS YUECOHOW AUCIUIUIMHBI B 5 ceMeCcTpe MPOBOIUTCS IO IIKaJe,

HCIIOJIb3yEMOM Ha SK3aMEHE:

IIxajga oneHuBaHuA

HeynoBiersopu- Yaosiersopu- Xopomo OT1aunyHo
Cemectp TeJIbHO TeJbHO (81-90 6as110B) (91-100 6a/110B)
(36-60 6a10B) (61-80 6a10B)
5 Crynent umeert 36- | Crygent umeer 36- | Ctynent umeer 51- | CTyneHT  umeeT

60 6ayyIoB MO UTO-
raM TEKyIIero |
pyOEKHOTO  KOH-
TPOJIS, Ha DK3aMEHE
HE Jal  TOJIHOTO
OTBETa HH Ha OJIUH
BOTIPOC.

CryneHT umeet
36-45 OGamwioB 1O
UTOTaM TEKYIIETO U
pyOSXKHOTO  KOH-
TPOJIS, Ha DK3aMEHE
Jall TIOJIHBIA OTBET
TOILKO Ha OJAWH

BOIIPOC

50 OamjnoB Mo HTO-
raM TEKyIIero u py-
OC)KHOTO KOHTPOJI,
Ha Jan
MOJTHBIA  OTBET Ha

9K3aMCHC

OJIUH BOMPOC U Ya-
CTUYHO (TmostHO-
CTbIO) OTBETWJI Ha
BTOPOM.

Crynent umeetr 46-
60 OamIoB MO HTO-
raMm TeKyIero u py-
OEKHOTO KOHTPOJIA,
Ha D9K3aMeHe Jal
IIOJHBIA OTBET Ha
OJIUH BOMNPOC WJIH
YaCTUYHO  OTBETHII
Ha 00a Bompoca.
CryneHT uMmeer 1o
WUTOTaM TEKYIIEro W
pyOexHOro

Tponst 61-70 Gannos

KOH-

Ha PK3aMEHEe He Jal
MOJIHOTO OTBETa HU
Ha OJIUH BOIIPOC.

60 6ayIOB 1O UTOTAaM
TEeKyIIero M pPyOex-
HOTO KOHTpOJISI, Ha
9K3aMeHe Jan TMoJ-
HBIf OTBET Ha OJAMH
BONIPOC M YaCTUYHO
(IOMHOCTBIO)  OTBE-
THJI HA BTOPOU.

Crynent umeet 61 —
65 6ayIoB MO UTOraM
TEKyIIero u pyoOex-
HOTO KOHTpOJISI, Ha
9K3aMeHe Jan TMoJ-
HBIM OTBET HAa OIHUH
BONIPOC M YaCTUYHO
OTBETWJI Ha BTOPOM.
Crynent umeer 66-
70 6ayoB MO UTOraM
TEeKyIIero M pPyOex-
HOTO KOHTpOJISI, Ha
9K3aMeHe) Jain MoJ-
HBI OTBET TOJILKO Ha
OJIMH BOTIPOC.

61-70 GamnoB Mo
UTOTaM TEKYILEro
" pyOekHOTO
KOHTpOJISI, Ha JK-
3aMeHe Jan IoJi-
HbIi OTBET Ha
OJIUH BOIIPOC H
4acTU4YHO  (TOJ-
HOCTBIO) OTBETHII

Ha BTOPOH.
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7. Y4eOHO-MeTOAHYeCKOE O0ecneyeHue TUCIUIIJIMHBI (MOTYJIs1)

7.1. OcHoBHAas1 JIUTEpaTypa

. bepecnes, A. JI. Pa3paboTka 1 MakeTUpOBaHUE MUKPOIIPOLIECCOPHBIX CUCTEM :
yaeOHoe nmocobue / A. JI. bepecues, M. A. bepecaeB. — PoctoB-na-/{ony :
IODY, 2016. — 106 c. — ISBN 978-5-9275-2168-5. — TekcT : 3JIeKTPOHHBIN
// Jlanb : a5ekTpoHHO-0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/114417.

. OCHOBBI MpOTpaMMHUPOBAHUS MUKpOIIpoIieccopoB Intel /1t BCTpanBaeMbIX CH-
creM : yueoHoe nocodue / C. B. Ckopoxon, B. B. Censukun, C. H. [Ipo3noB [u
1p.]. — PoctoB-Ha-/ony : FO®Y, 2016. — 82 c. — ISBN 978-5-9275-2223-1.
— Texcer : anexkTpoHHbIl // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAS CUCTeMA. —
URL.: https://e.lanbook.com/book/114452.

. OCHOBBI IPOrPaMMHUPOBAHUST MUKPOITPOLIECCOPHBIX KOHTPOJIJIEPOB B LIU(PPO-
BBbIX CUCTEMAaX YIPaBJICHUs TEXHOJIOTMUYECKUMH MPOLIECCaMu : yuyeOHOe MOoCco-
oue / B. C. Kyapsmos, A. B. iBanos, M. B. Anekcees, C. B. Psa3annes. —
Boponex : BTYUT, 2014. — 144 c. — ISBN 978-5-00032-054-9. — Tekcr :
3NIeKTPOHHBIN // Jlanb : anekTpoHHO-O0nbnmmoreynas cucrema. — URL:
https://e.lanbook.com/book/72896.

. CxBopuos, C. B. Opraauzanust MUKpOIIPOLIECCOPOB U MUKPOIIPOLECCOPHBIX
cucrteM : yuebHoe nocodbue / C. B. CkBopiios, B. . Xprokun. — Psi3ans :
PI'PTYVY, 2018. — 80 c. — TekcT : 35eKTpoHHbI# // JIaHb : 37€KTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/168254.

. Cymkos, C. A. TIporpaMmmupoBaHuEe MHKPOIPOIECCOPHBIX HHPOPMAITTOHHO-
yIpaBIsIoONMX cucteM Ha si3bike CU : yaeOHO-MeTonndeckoe mocodue / C. A.
CymkoB. — Omck : OMI'VIIC, 2020. — 37 ¢. — TeKcT : 2IeKTpOHHBIH //
Jlans : anekTpoHHO-OMOMHoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165703.

. Tpodumenxo, B. H. Mukponporneccopabie nHGOPpMaIMOHHO-YIPABIISIIOIINE
CUCTEMBI CBsi3H : yueObHoe mocodue / B. H. Tpodumenko. — Poctos-na-Jlony :
PI'VIIC, 2019. — 120 c. — ISBN 978-5-88814-904-1. — TekcT : aneKTpoH-
HbIM // Jlanb : anexTpoHHO-O0nbOnunoTeunas cucrema. — URL:
https://e.lanbook.com/book/134040

. Hupkun, B. C. IIpoekTupoBaHre U NporpaMMUpOBaHAE MUKPOIIPOLIECCOPHBIX
cucteM : yuebHo-meroauueckoe nocooue / B. C. Llupkun. — OMcK :
OMI'VIIC, 2021 — Yacte 1 — 2021. — 34 ¢. — TekcT : aexkTpoHHbIH // Jlanb
: DJIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/190279.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa
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. ABTOMaTHU3MPOBAHHBIC ¥ HHPOPMAITMOHHO-YIIPABJISIONINE CUCTEMBI : METO -
yeckue ykazanus. — Camapa : [II'YTH, 2018. — 36 ¢. — TekcT : anekTpoH-
HbIl // Jlanb : anekTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/182234.

. BacunbeB E. A. MUKpPOKOHTPOJIIEPHI: pa3paboTka BCTpauBaeMbIX MPUIIOAKE-
Huid, u3a. «bXB-Iletepoypr», 2008 .-568c.

. bponun B. b., lllarypun M. 1. MUKpOKOHTpPOJIJIEpHI: APXUTEKTYpa, MpOrpam-
MupoBanue, uatepdeiic: CrpaBounuk. - M: Axum, 2007, - 400 ¢

. Kopnees B.B. CoBpeMennbie Muxkpormpoueccopsl. - M: Homumxk, 2012.

5. Kyszsxkos, O. H. [IpoekTupoBaHre cCUCTEM HA MUKPOIIPOIECCOPAX U MUKPO-

KoHTpoJuiepax : yueoHoe nmocodue / O. H. KyzsxoB. — Tiomens : Trom[HI'Y,
2014. — 104 c. — ISBN 978-5-9961-0847-3. — TekcT : anekTpoHHbIi // JlaHb
: DJIEKTPOHHO-0MOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/64535.

. Marna 1O. C. Mukpokontposeps! PIC: apxutektypa u nporpaMMUpOBaHUE. -
M.: IMK Ilpecc, 2011. - 240 c.

. CoBpeMeHHbIE MUKPOKOHTPOJUIEPHI: APXUTEKTYpa, CPEJCTBA MPOSKTUPOBA-
HUS, IPUMEPBI TpUMeHeHus1, pecypcbl cetu Untepuer . / [lox pen. Kopiryna
H. B. - M: Axum, 2010,- 272 c.

7.3. IlepeyeHb y4eOHO-MeTOAUYECKHX Pa3padOTOK

. Xakynos B. A., Kapskun A. T., IllanoBanos B. A. Opranusanus npoeKTHON JeSATEIbHOCTH
yHH(pHUIIIpOBaHHBIE TPOEKTHI (MoayH) - (Yuebnoe mnocobue), KBI'Y. - Hanpuuk 2018r. 73
c.

. XakynoB B.A., Kapskun A.T., [llanosanoB B.A., [llanoBanos A.B., XyuyHnaeBa A.U., Aza-
matoBa M.3. OcHOBBI paboTel B Scada — cuctemax. MeToaudeckrne peKOMEHIANNUN IO BbI-
MIOJTHEHUIO JT1abopaTopHbIX padoT //Hanpuuk: Kab.-bank. roc. yu-1, 2019 1. 3.25 n.o1.

. XakynoB B.A., Kapskun A.T., [llanosanos B.A., IllanoBanos A.B., Kymxosa M.IO. O6oc-
HOBaHHUE MapaMeTPOB CHCTEMBbI Paclio3HaBaHUs 00pa30B. MeToauueckue peKoOMEeHJaluu 1o
BBINOJIHEHHIO JTabopaTopHbIX pabot// Hanpuuk: Kab.-bank. roc. yu-1, 2019 r. 3.25 m.u.

. XakynoB B.A., lllanoBanos B.A., Kapnosa JXX.B., Kapskun A.T. JlabopaTopHoe cTEHI0BOE
UCCIIEIOBaHUE NTPUPOTHOIO U TEXHOTEHHOTO MUHEPAJIBHOIO ChIPbsI IIOMM peK Ha AP PEKTHB-
HOCTb cemnapanuu (yuebHoe nocoodue)// KBI'Y. - Hanpunk 2020r. 85 c.

. XakynoB B. A., Illanosanos B. A., Kapnosa XK. B., Kapsxun A. T., Azamarosa U. 3., Xaty-
xoBa /[. B., llTaroBanoB M. A. AnanTanus NpoeKTHOTO MOJAX0Aa K YAAJCHHOI padoTre mpu
U3y4YeHUH MH(OPMALIMOHHBIX TEXHOJIOTMH YIpaBIIEHUS TEXHUYECKHMMM CHCTEMaMu : y4eO-

HOe TocoOue / MUHHCTEpCTBO HAayKH M BhICIIEro oOpa3oBanus, Kabapauno-bankapckwmii
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rocyAapCTBEHHBIN yHUBepcHuTeT uM. X. M. bepbekoBa. — Hanpumk : Kab.-bank. yu-T, 2021.
— 144 c.

6. Xakyno B. A., IlamosanoB B. A., Kapmnosa X. B., Kapskun A. T. AnmnapatHo-
IPOTPaMMHBINA KOMITJIEKC 00pabOTKH pe3ysIbTaTOB MCCIEIOBAHUS MPUPOIHOTO U TEXHOTECH-
HOT'O MUHEPAITBHOTO CHIPhA : ydeOHOe mocodre / MUHHCTEPCTBO HAYKU U BBICIIETO 00pa3o-
BaHusi, Kabapauno-bankapckuii rocynapcTBeHHBINM yHUBEpcUuTeT UM. X. M. bepOekoBa. —

Hanpuuk : Kab.-bank. yu-1, 2021. — 119 c.

7.4. UnTepHeT-pecypchbl

1. http://ait.mtas.ru - ;xypHan « ABTOMaTuKa 1 TeJIEMEXaHUKA»

2. DnektpoHHbIe cnoBapu, Bukunenus, daiin-ceppep RusMANUAL.RU.
http://radiotehnica.com, htt://nice/artip.ru/, RadioSovet.ru, Radiolomaster,
www.mirmr.net, RadioRadar u ap., anexkrponHbie OMOJIMOTEKH, TOMCKOBBIC
MAIIUHBI.

7.5. llepeyenb npogeccuoHAIbHBIX 023 JAHHBIX U HH(POPMAIMOHHO-CIIPABOYHbIX CHCTEM
1. OBJ] PT'b - DnexTpoHHbIe BEPCUH TMOITHBIX TEKCTOB JAMCCEpTalMid U aBTOopedepaTroB u3 ¢GoHma

Poccutickoii rocynapctBennoi oubdamorexku URL: http:// www.diss.rsl.ru

2. SciverseScopus wu3marenbcTBa «Onb3eBup. Hayka u  TtexHomorum». PedepatuBhHas u

anasmtuueckas 0asza mauaeix URL: http:/www.scopus.com

3. DnexkTpoHHas Oubnroreka HayuHbIX myosnukanuii URL: http://elibrary.ru

4. O630p CMU Poccun u 3apy6exbs. [lomHbie TekcThl + aHamutuka w3 600 w3manuii mo 53

otpacism URL: http://polpred.com

5. ®enepadbHOE AareHTCTBO II0 TEXHUYECKOMY peryiaupoBaHuto u Merponoruun URL:

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

7.6. [IporpaMmMHoOe obecrnieueHrne COBPEeMEHHBIX HH()POPMAIHOHHO-KOMMYHUKAIHOHHBIX TeX-
HOJIOT Uil

Windows 2003-2010, Word, EXCEL, Statistica 6.0., Acrobat Reader, WinRaR, Delphi XE2 Pro-
fessional Ne numiensum (License Certificate Number) 207406, Dev-C++ — cBoOOHAsI HHTETPUPO-
BaHHas cpefia Pa3paboTKK MPUIIOKEHHM NS S36IKOB mporpaMmmupoBanust C/C++. OTKpbITas JIu-
nensus (GNU GPL), Python 3.6 IDE PyCharm Professional Edition siBnsieTcst 6ecriaTHbIM ajst 00-
pa3oBaTeNbHBIX yupexkaeHuit (cBobonuoe pacnpoctpanenue), Arduino IDE Jlunensus GNU Gen-
eral Public License, OpenCV | Jlunensus BSD(Berkeley Software Distribution license), Ubuntu
Jlunensus GPL, Lazarus (Free Pascal).
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8. MarepunanbHO-TeXHUYECKOe o0ecnedeHne U CHUTITHHbI

OO0y4eHne 1o TUCIMIUIMHE OCYIISCTBISIETCS B CIICIIUATBHBIX MTOMEIIECHUAX (AyTUTOPHSIX) IS

IMPOBCACHU 3aHATUMN JIEKIIMOHHOT'O THIIA, 3aHATHI CCMHUHAPCKOI'0 THUIIA, KYPCOBOI'O IMPOCKTUPOBA-

HUS (BBIMOJIHEHUS] KYPCOBBIX pabOT), TPYNIIOBBIX W MHIUBUAYAIBHBIX KOHCYJbTAlUH, TEKYIIErO

KOHTPOJIA U HpOMC)KYTO‘IHOI\/'I arrecraliuy, a TaxkK€ HMCIOTCA IIOMCHICHUA I CaMOCTOSTCIBLHOMN

paboThl U TIOMEIICHHE Il XpaHEHUST W MPO(QUIAKTHIECKOTO 00CITyKUBaHUS Y4eOHOTO 000py10Ba-

Husg. Ilomemienus A CcaMOCTOSTEILHOM pa6OTBI OCHAaIlICHBI KOMHBI-OTepHOI\/'I TEXHUKOM C

BO3MOXHOCTBIO TOAKMIOUeHUsT K cetn "MHTepHer" m olecrmeyeHHEeM OCTyINa B AIIEKTPOHHYIO

UH(POPMALMOHHO-00Pa30BaTEIEHY IO

obecrieueHne MpeACTaBiICHO B TaOHIIE.

Cpely OpraHM3aliH.

MarepuasibHOE W TPOTPAMMHOE

Tun ayguropuu,
pacnoJioKeHue

OOopynoBaHue U HHBEHTaphb
ayIMTOPUH

IIporpammHoe oGecnieyeHue

YuebHast ayauto-
pus IS TIpOBeze-
HHS 3aHATHA ce-
MHHApPCKOTO THIIA
103a ayn.
(YcioBHBI HOMEP
Ne2; 360004, Ka-

GapauHO-
bankapckas Pec-
nmyOnuka,

r. Hanpunk,  yi.
UYepHBIILIEBCKOTO,
n. 173)

1. Cronel - 20 wrT.

2. Crymest — 21 mit.

3. TlepcoHaibHBIE KOMITBIOTEPHI -
10 .

4. CereBoe oOOpynoOBaHUE IS
KOMMyTaluu U jgocryna B Internet
Cisco — 1 .

5. [lepenocHble YHUPUIMPOBAHHBIE
MOJIyJIM Ha OCHOBE MHKPOKOHTPOJI-
nepoB (12 mT.), apyrux (12 mrT.)
SJIEKTPOHHBIX WJIH 3JIEKTPOMEXaHHU-
YECKUX YCTPOWCTB aBTOMAaTH3allNH,
BU3yaIN3allid pe3yJIbTaToOB, MO-
HUTOPHHTA Ha OCHOBE LU(POBHIX,
AQHAJIOTOBBIX JATYMKOB M Ap., KOH-
KpeTHass HOMEHKJIaTypa MOJIyJeH,
YCTAQHABIMBAaEMbIX B ayJUTOPHH,
3aBHUCHUT OT TeMbI 3aHATHH. OOMeEH-
HBIH (OHJ CTEHAOB M YHH(DUIMPO-
BaHHBIX MOJIyJIEH XpaHHUTCA B ayn.
114 (YcnoBublii Homep  Ne2;
360004, Kabapauno-bamkapckas
Pecriy6Omnuka, r. Hanpuuk, yi. Yep-
HBIIIEBCKOTO, A. 173) B MeTayuye-
ckoM ImKkady, TOx 3aMKOM H HC-
MOJIB3YIOTCS BO BPEMS JIEKITHOHHBIX
3aHATHIL.

6. ITpoekrop.

7. HoytOyK.

8. aTepakTuBHAs TOCKA.

9. YueOHble cTeHbl (M3 yHUDHULIHU-
POBaHHBIX MOAyJeH) [UIi KOM-
IUIEKCHOM OTJIaAKM M UCHBITAHUHN
NPOrpaMMHO-aIIapaTHEIX  YIpaB-
JISIFOIIMX KOMILIEKCOB.

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

Iporpammer st pabotel ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoOomHOE pacIipoCTpaHEeHHUE)
ApxuBatopsi(7zip, WinRaR) (cBobomHOE pacnipocTpaHeHue)
Delphi XE2 Professional Ne munensun (License Certificate
Number) 207406

Dev-C++ cBoOosiHas MHTErpupoOBaHHasi cpena pa3paboTKu
NPWIOKEHUH Ui s3bIKOB  mporpammupoBanus C/C++.
(cBoOOIHOE pacnpocTpaHeHue)

Python 3.6 IDEPy Charm Professional Edition sBnsercs
OecrutaTHBIM 71t 00pa30BaTENbHBIX YUPEXICHUH (CBOOOIHOE
pacrpocTpaHeHHe)

Cpema mms paspaborku ArduinolDE (cBobomnoe pactpo-
CTpaHCHHE)

Ubuntu Jlunensuss GPL (cBoOomHOE pacmpocTpaHEeHHE).
Lazarus (FreePascal) RAD IDE(cBoGoHOE
pacmpocTpaHeHue)

KOMIIAC-3D LT CAIIP st yueOHBIX Liesnieid, obaeraeHHas
Bepcust  npodeccuoHanbHoit  cuctembl KOMITAC-3D.
(cBoOomHOE  pacmpoctpaneHue). InkScape  BekTOpHBII
rpaduveckuii pegakTop (CBOOOIHOE pacIpOCTpaHCHHUE)
3D-pemakTop Blender (cBoOoHOE pacpocTpaHeHHE)
Simple-Scada 2 orkpbiTas Bepcust ¢ 6a30BbIM (QYHKIIMOHA-
moM, 64 Tera (cBOOOTHOE PacIIPOCTPAHEHUE)

Cpena pa3pabotku st MUKpokoHTpoimepoB AVR Studio
(cBOOOIHOE pacTipocTpaHeHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBo6omHOE pacipo-
CTpaHeHue)

Cpena mms paspabotrku Arduino IDE (cBoGomnoe pacmpo-
CTpaHEeHHE)

OpenCV (cBobomHoe pacnpoctpanenue). Qt(cBobomHoe pac-
IpoCTpaHeHue)

YyebHast ayauto-
pus IS TIpOBeze-
HHS 3aHATHHA JICK-
LHAOHHOTO  THIIA
103a ayn.
(YcioBHBIM HOMED
Ne2; 360004, Ka-
GapuHO-

1. Cronel - 20 wrT.

2. Crymest — 21 mit.

3. TlepcoHanmbHBIE KOMIBIOTEPHI -
10 .

4. CereBoe oOOpynOBaHHE IS
KOMMyTauuu U jgocryna B Internet
Cisco — | mr.

5. IlepeHocHble YHUPUIIMPOBAHHbIE

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

Iporpammer st pabotel ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoOomHOE pactipoCTpaHEeHHUE)
ApxuBatopsi(7zip, WinRaR) (cBoboaHOE pacnpocTpaHeHue)
Delphi XE2 Professional Ne munensun (License Certificate
Number) 207406

Dev-C++ cBoOosiHasi MHTErpUpoOBaHHasi cpena pa3pabOTKU
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bankapckas Pec-

myOnrka,

r. Hanmpunk,  ym.
YepHbILIEBCKOTO,
n. 173)

MOJyJTM Ha OCHOBE MHKPOKOHTPOJ-
nmepoB (12 m.), apyrux (12 mrT.)
ANIEKTPOHHBIX WM JIEKTPOMEXaHH-
YECKHX YCTPOMCTB aBTOMATHU3AIlHH,
BU3yaIM3allid pe3yJbTaToOB, MO-
HUTOPHHIA HAa OCHOBE IH(PPOBBIX,
aHAJIOTOBBIX JATYMKOB U JIP., KOH-
KpETHasT HOMCHKIIATypa MOJYJICH,
YCTaHABIMBAEMBIX B AayJAHTOPHH,
3aBHCHUT OT TeMbI 3aHsITui. OOMeH-
HBIA (DOHI CTEHIOB M YHHUDHUIIHPO-
BaHHBIX MOJIYJICH XpaHHUTCSA B ayl.
114  (YcnoBublit  HOMep  Ne2;
360004, Kabapauno-bankapckas
Pecniyonuka, r. Hanpuuk, yin. Yep-
HBIIIEBCKOTO, 1. 173) B MeTaminye-
ckoM mikady, Mmojy 3aMKOM M HC-
MOJIB3YIOTCS BO BPEMS JICKIIMOHHBIX
3aHSTUH.

6. [Ipoekrop.

7. HoyTOyxk.

8. lHTepakTHBHAS TOCKA.

9. YueOHble cTeHAp! (M3 YHUPHUIN-
POBAaHHBIX MOAYyJIeH) Ui KOM-
IUIEKCHOW OTJAaJAKd W UCHBITAHUH
MPOTpaMMHO-aNIapaTHBIX  YIpaB-
JISTIOIIMX KOMIUICKCOB.

MPWIOKEHUH JIJIST  SI3BIKOB C/CH+.
(cBOOOAHOE pacpOCTpaHEHUE)

Python 3.6 IDEPy Charm Professional Edition sBusiercs
OecrulaTHBIM 715t 00pa30BaTeNbHBIX YUPEXKICHUH (CBOOOIHOE
pacmpocTpaHeHue)

Cpena mius paspabotku ArduinolDE (cBoOomnOe pacmpo-
CTpaHEeHHE)

Ubuntu Jlumensus GPL (cBoOGomHOE pacmpocTpaHEHUE).
Lazarus (FreePascal) RAD IDE(cB0OOIHOE
pacrpocTpaHeHHe)

KOMITAC-3D LT CAIIP nns yueOHBIX Lenel, oOnerdieHHas
Bepcuss  mpodeccuonansHolr  cuctembl KOMITAC-3D.
(cBobomgHoe  pacmpoctpaHeHue). InkScape  BeKTOpHBII
rpadudecKkuii pexakTop (CBOOOIHOE PACIIPOCTPAHEHHE)
3D-penaktop Blender (cBoOo1HOE pacpocTpaHeHHE)
Simple-Scada 2 orkpbiTasi Bepcust ¢ 06a30BbIM (YHKIIMOHA-
noMm, 64 Tera (cB0OOOHOE pacIpPOCTpaHEHUE)

Cpena pa3pabotku Juisi MUKpokoHTposiepoB AVR Studio
(cBOOOHOE pacTpoCTpaHEHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev) Non-
limited EDUCATIONAL version. Free (cBobomHOE pactipo-
CTpaHECHHE)

Cpena mns paspabotku Arduino IDE (cBoGomnoe pactmpo-
CTpaHeHue)

OpenCV  (cBoOOAHOE pacmpocTpaHEHHUE).
pacmpocTpaHeHue).

MIPOrpaMMHUPOBAHUS

Qt(cBoboanoE

YyebHas ayaurto-
pus AJs IpoBeje-
HUS 3aHATHH Kyp-
COBOTO IPOEKTU-
poBaHUSA 1036
ayn.

(YcnoBHBII HOMEP
Ne2; 360004, Ka-

OGapauHO-
bankapckas Pec-
myOnnka,

r. Hanpuuk,  yin.
YepHBILIEBCKOTO,
. 173)

1. Ctonst - 20 mit.

2. Ctynps — 21 mt.

3. IlepcoHanbHblE KOMIBIOTEPHI -
10 mr.

4. CereBoe o00OpyIOBaHUE IS
KOMMyTallMi U Jocryna B Internet
Cisco — | mi.

5. [lepeHocHBIE YHUPHUIUPOBAHHBIE
MOJyJTM Ha OCHOBE MHKPOKOHTPOJ-
nmepoB (12 m.), mpyrux (12 mrT.)
ANIEKTPOHHBIX WM JIEKTPOMEXaHH-
YECKUX YCTPOMCTB aBTOMATHU3alUU,
BU3yaIM3aliid pe3yJbTaToB, MO-
HUTOPHHIA Ha OCHOBE LU(POBHIX,
AHAJIOTOBBIX JATYMKOB M Jp., KOH-
KpeTHass HOMEHKJIaTypa MOJyJIeH,
YCTaHABIMBAEMBIX B ayJAHTOPHH,
3aBHCHUT OT TeMbl 3aHsaTuid. OOMeH-
HBIA (POHI CTEHIOB M YHHUDHUIIHPO-
BaHHBIX MOIYJNICH XpaHHUTCSA B aygl.
114  (YcnoBHbelit  HOomep  Ne2;
360004, Kabapauno-bankapckas
Pecny6nuka, r. Hanpuuk, ym. Yep-
HBIIIEBCKOTO, 1. 173) B MeTayuinye-
ckoM mikady, moj 3aMKOM M HC-
MIOJIB3YIOTCSL BO BPEMS JIEKITHOHHBIX
3aHSTHH.

6.YueOHble cTeHabl (M3 yHHUOHULIHU-
POBAaHHBIX MOAYJIEH) IUIT KOM-
IUIEKCHOW OTJIAJKH U WCIBITAHUI
MPOTpaMMHO-aMIapaTHEIX — YIpaB-
JISIOMIUX KOMIUIEKCOB.

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

[Mporpammsbr st padotel ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoO0IHOE pacpOCTpaHEHUE)
Apxusaropsi(7zip, WinRaR) (cBoboHOE pacnpocTpaHeHue)
Delphi XE2 Professional Ne mumensun (License Certificate
Number) 207406

Dev-C++ cBoOomHas WHTETpHUpOBaHHAs cpela pa3paboTKU
MPWIOXKEHUH I A3bIKOB  mporpammupoBanus C/C++.
(cBOOOAHOE pacpOCTpaHEeHUE)

Python 3.6 IDEPy Charm Professional Edition sBusiercs
OecrulaTHBIM JJIs1 00pa30BaTeNbHBIX YUPEXKICHUH (CBOOOIHOE

pacmpocTpaHeHue)

Cpena mins paspabotku ArduinolDE (cBoOomnOe pacmpo-
CTpaHeHHE)

Ubuntu Jlumensus GPL (cBobomHOEe pacmpocTpaHEHUE).
Lazarus (FreePascal) RAD IDE(cB0oGOIHOE
pacrmpocTpaHeHHe)

KOMITAC-3D LT CAIIP mis yueOHBIX Lenel, oOnerdeHHas
Bepcus  npodeccmonanmpHOo  cuctembl KOMITAC-3D.
(cBobomHoe  pacmpoctpaHeHue). InkScape  BeKTOpHBII

rpadudecKuii pexakTop (CBOOOIHOE PACIPOCTPAHEHHUE)
3D-penaxTop Blender (cBoGogHOE pacpocTpaHeHHE)
Simple-Scada 2 orkpbiTas Bepcusi ¢ 0a30BbIM (YHKIIMOHA-
noMm, 64 Tera (cB0OOOHOE pacPOCTpaHEHUE)

Cpena paspabotku Juisi MUKpokoHTpoiiepoB AVR Studio
(cBOOOHOE pacTpocTpaHeHHE)

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

Cpena pazpabdotku FLProg (cBo6omHOE pacrpocTpaHeHUE)
pomykter MICROCOFT (Desktop Education ALNG
LicSaPk OLVS Academic Edition Enterprise) mommucka
(Open Value Subscription) Ne V 2123829

[Tporpamma FluidSim pa3paborana kommanueit FestoDidactic
(cBoOOIHOE pacnpocTpaHeHue)

Muoro npoxoano#t accembiep FASM (cBobomHOE pacmpo-
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CTpaHeHue)

P-CAD — cucrtema aBTOMaTU3UPOBAHHOTO MPOCKTHPOBAHHUS
anektponuku (EDA) (cBoGoaHOE pacpocTpaHeHue)
[Mporpamma ajst aHaJIOTOBOTO M LU(PPOBOrO MOAEIHPOBAHUS
AIIEKTPUUECKUX W IJEKTpOoHHBIX 1erneit Micro-Cap (cBo6oa-
HOE pacIpoCTpaHeHHUe)

CASE-cpenctsa aBTOMAaTH3MPOBAaHHOIO IPOEKTHPOBAHUS,
MOJICTIMPOBAaHMS WM aHalnW3a  KOMIIBIOTEPHBIX  ceTed
NetCracker 4.1 (cBobomnoe pacmpoctpanenue). Star UML
penaktop nuarpamMm (CBOOOIHOE PacIpOCTpaHEHHUE)

Python 3.6 IDE PyCharmProfessionalEdition sBmsiercs Gec-
IUTaTHBIM 711 00pa3oBaTeNbHBIX YUpeXKIeHHH (CBOOOIHOE
pacmpocTpaHeHue)

NetworkNotepad mporpamma Jisi COCTaBIIEHUSI CETEBBIX JHa-
rpaMM (CBOOOHOE pacpOCTpaHEHUE)

DiagramDesigner (cBOOOIHOE pacmpocTpaHeHue).
CiscoPacketTracer GecriatHas Bepcust (CBOOOJHOE pacmpo-
CTpaHEeHHE)

OpNet IT GuruAcademicEdition OecriatHas akageMudecKas
Bepcus (CBOOOIHOE PacIpoCTpaHCHHUE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBobomHOe pactpo-
CTpaHCHHE)

Cpena mns pazpabotku Arduino IDE (cBoGomnoe pacmpo-
CTpaHeHue)

OpenCV (cBobogHOE pacmpoctpaHeHue). Qt(cBobomaHoe pac-
MIPOCTPaHEHNUE)

DeductorStudioAcademic 5.3 sBusercs OecrulaTHbIM ISt
00pa3oBaTeNbHbIX y4pexaeHul (cBoOOJHOE pacmpocTpaHe-
HHE)

StrawberryProlog (cBoGoaHOE pactpocTpaHeHUE)
MagicPlotStudent (cBoGogHOEe pacmpocTtpaHenne). Terminal
(cBOOOIHOE pacTipocTpaHeHHE)

9. Oco0eHHOCTH peann3aluu JUCUUILUINHBI 1JI HHBAJIUA0B U JIMI ¢ OTPAHUYEHHBIMU
BO3MO’KHOCTSAIMHM 310POBbS

JIJ1st CTyIEHTOB ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI CO3/JaHbI CTIICIIUAIBHBIC YCIIO-
BUS JJI TOJMy4YeHUs oOpa3oBaHusA. B 1ensx TOCTYyMHOCTH MOJIY4YEHHs BBICIIET0 0Opa3oBaHUs IO
o0pa3oBaTeNbHbIM MpOTpaMMaM HWHBAIHJIAMHU U JIMIIAMH C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3710-
POBBSI YHUBEPCUTETOM 00ECIICUHBACTCS:

1. AnpTepHaTHUBHAS BepcHs OUITHATBHOTO caiita B ceTu «IHTepHeT» IS CITA0OBHISAIIHX;

2. JIns *HBATMIOB C HAPYIICHUSIMHU 3pCeHUS (CTa00BUISIINE, CIICTIBIC)

- TIPUCYTCTBHE ACCHUCTEHTa, OKA3bIBAIOIIETO O0yYaroneMycss He0OX0IUMYIO MOMOIIb, 1y0-
JUPOBAHUE BCIYX CIPABOYHONW MH(OPMAIMHM O pACMUCAHUM YUEOHBIX 3aHSATHH; HaJIUYUE CPEICTB
JUTSL YCWJICHUST OCTaTOYHOTO 3peHUs, OpailieBCKOW KOMITBIOTEPHON TEXHUKH, BHICOYBEIUIHTEIICH,
IpOrpaMM HEBU3YaJIbHOTO JOCTYIa K MHPOpPMAIUH, IPOrPaMM-CUHTE3aTOPOB PEUU U IPYTUX TEX-
HUYECKUX CPEACTB MpueMa-niepeaadn yueOHoil nHpopMauu B TOCTYMHBIX (hOpMax Ui CTYACHTOB
C HapYILLIEHUSAMHU 3PCHUS;

- 3aJlaHUA JJI BBIIIOJTHCHHA HA OK3aMCHEC 3a4UTHIBAIOTCA ACCUCTCHTOM,
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- MACHMEHHBIC 33JIaHUS BBIITOJHAIOTCS HA Oymare, HaIMKTOBBIBAIOTCSI ACCHCTEHTY 00y4Jaro-
HIAMCST;

3.Jlns MHBAJIMIOB W JIMI[ C OFPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS 1O CIyXy (cia-
Oochblamue, rIyxue):

- Ha 3a4eTe/’K3aMEHE MPHUCYTCTBYET ACCHCTEHT, OKA3BIBAIONIUI CTYJECHTY HEOOXOIMMYIO
TEXHUYECKYIO TIOMOIIb C YYETOM WHIMUBUAYAIBHBIX 0COOCHHOCTEH (OH IMOMOTaeT 3aHATh pabouee
MECTO, NIEPEBUTATHCS, TPOUUTATh U ODOPMHUTH 3aJIaHKE, B TOM YUCIIC 3aMUCHIBAs MO/ JUKTOBKY);

- 3a4€T/7PK3aMEH MPOBOJUTCS B MUCHMEHHOU opMme;

4. JIns MHBAJIWIOB W JIUI] C OTPAHHYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI, HMCIOIINUX Hapy-
IICHUS] OMOPHO-JABHUTaTEeIHLHOTO armapara, CO3JaHbl MaTepHaIbHO-TEXHHYECKHE YCIIOBHS obecre-
YHBAKOIINE BO3MOXKHOCTh OCCIPEMATCTBEHHOTO JOCTyMa OOYYarONIMXCS B YYeOHBIC MOMEIICHHUS,
00BEKTY TUTAHUS, TyaJIETHBIC W JIPYTUE TOMEIICHUS YHHUBEPCUTETA, a TaKKe MPEObIBaHUS B YKa-
3aHHBIX TOMEIIECHUSIX (HAJIMYKME PACIIUPECHHBIX JBEPHBIX MPOEMOB, MOPYYHEH W JIPYTUX MPHUCIIO-
cobJieHuit).

- NHUCHMECHHBIC 3a/IaHUSl BBIMOJHSIOTCS HAa KOMIBIOTEPE CO CHEIHMAIM3HMPOBAHHBIM IPO-
TPaMMHBIM 00€CTICUeHUEM HIIM HAJIUKTOBBIBAIOTCSI ACCUCTEHTY;

- 110 JKETIAaHWIO CTYACHTA YK3aMEH MMPOBOJIUTCS B YCTHOU (hopMme.

OOyJaromyiecss U3 YMCIIA JIAI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbsI 00ECIICYCHBI
AJIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcamMu B OpMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM UX

300POBbII.
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JIuer u3mMeHeHuil (HomosiHeHuii) B padoyeil mporpamme aucuMILIMHBI (Moay.as) «IIporpam-

MHPOBaHHE MHKPOIPOLECCOPHBIX CHCTEM» 110 HANPaBJeHUI0 NoAroroBku 27.03.04 «Ynpas-

JICHHE B TEXHUYECCKHX CUCTEMAX)»

(ciermmanbHOCTH) (0Opa3zoBaTenbHas mporpamma VHpopMaMoHHbIe TEXHOJIOTUH B YIIPABICHUU

TeXHUYECKUMHU cuctemMamu ) Ha 2021 — 2022 yyeOHbIl T0A

Ne IlepeyeHb BHOCUMBIX U3MEHEHU I

JuemeHT (myHKT) PII/{

n/n (1omoTHEeHuI)

pumeyanue

Obcyarcoena u pekomMeH008ana Ha 3acedanuu Kageopul

HaMMeHOBaHME Kadeapbl

poTokoi Ne oT« __ » 20 T

3asedyrowuii kageopot

THOJITHCh, pacin(POBKA MOIIUCH, 1aTa

Coznacoseano™:
3aBeyIOMIMI OTACIOM KOMILJIEKTOBAHMS

HAy4YHOU OMOINOTEKN

JIUYHASL ROORUCH PACWUPPOSKA noonucu dama

*[Ipumeuanue: npu enecenuu uzmernenuti 6 n. 4.7.1 PIIJ]
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