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dopma 0byyeHnsa oyHas, 3ao4vHas



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

dopMMpoBaHME CUCTEMHOIO 6Ga30BOro NpeacTaBneHns, NEPBUYHbLIX 3HAHUA, YMEHWI U
HaBbIKOB CTYAEHTOB NO OCHOBAaM MMKPOMPOLLECCOPHbIX CUCTEM, OCTATOUHbIX 415
JarnbHenLero npoaomkeHns obpasoBaHus U camoobpasoBaHust B 0611acTu BbIYUCTIUTENbHOW
TEXHUKN N B CMEXHbIX 06nacTax; nsyvyeHue npuHUUNOB NocTpoeHus, yHKUNOHAMNbHbIX
BO3MOXHOCTEN N apXUTEKTYPHbIX pPeLleHMIn COBPEMEHHbIX MUKPOMPOLECCOPHbIX CUCTEM,
MMWKPOKOHTPOMMEPOB; OCBOEHNE METOAMKN NPOEKTUPOBAHUS MUKPOMPOLECCOPHBIX CUCTEM.

3apaym nsyyeHus aMCUMnnHbI:

n3yvyeHune cpencts, crnocoboB 1 MeTooB, HanpaBlieHHbIX Ha aBTOMaT13auunto, OCHOBHbIE
CcOBpeMeHHbIe I/IHCbOpMaLl,I/IOHHbIe TEXHOITOrMn nepenayn n O6pa6OTKI/I OaHHbIX.

1.2. Mecto ancumnnuHbl (Moayns) B cTpyktype Ol

YuyebHaa aucumnnuHa "Mukponpoueccopbl M uudpoBas obpaboTka curHanos" sBRsieTcs
aucumnnnHon no Bolbopy, BxoamT B 6nok 61.B.1B.8.1.

1.3. 06bem gucuMNMHbI (MOAYNA) C yKa3aHUeM TPyAOeMKOCTU BCex BUAOB
y4yebOHOM paboTbl

O6Lwasn TpyAoeMKOCTb AUCLMNMHBI (MOAyNs) cocTaBnsaeT 2 3a4eTHbiX(ble) eanHuL(bl), 72
4acos.

Ou4Hasa copma

PacnpegeneHue no cemecTtpam

Buabl 3aHATUI 8 Bcero yacos
cemecTp

O6Lwas TpyaoemMKoCTb 72
AyOuTOpHbIE 3aHATUS, B 36 36
T.u.
nekumoHHsble (J1K) 18 18
npakTnyeckue 0 0
(cemuHapckue) (M3, C3)
na6bopatopHsbie (J1P) 18 18
CamocrosiTenbHas 36 36
pabota ctygeHToB (CPC)
dopma NpoOMeXyTOYHOWN 3auer 0

arrTectauunm B cemecTpe

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

3aoyHas cdopma



PacnpefgeneHue no cemectpam

Buabl 3aHATUI 9 Bcero yacos
cemecTp

OO0was TpyaoeMKoCTb 72
AyOuTOpHLIE 3aHATUS, B 12 12
T.u.
nekuyunoHHble (1K) 6 6
npakTnyeckue 0 0
(cemuHapckue) (M3, C3)
na6opatopHbie (J1P) 6 6
CamocTosTenbHas 60 60
paboTa ctygeHToB (CPC)
dopma NpoMexxyToYHOM 3auer 0

arTectauum B cemMmecTpe

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI

Mpouecc n3yyYeHnss AUCLMNIMHBI HanpaBneH Ha hOpMUPOBaHME CrieayoLLMX KOMNETEHLUNIA:

NHpekc

CopeprkaHne komneTeHUuMn
KoMneTeHUumn

[OTOBHOCTbL K KOHTPOIO COOTBETCTBUS pa3pabaTbiBaeMbIX NPOEKTOB U
MK-12 TEXHUYECKOM AOKYMEHTaUuMmM cTaHaapTam, TEXHUYECKUM YCITOBUAM U APYTUM
HOPMaTUBHbLIM JOKYMEHTaM

MnaHupyemble pesynbTaThl 06y4eHUs No AUCUMNAMHE ANS nocneoBaTenbHOro AOCTUXEHUS
YPOBHEN CHOPMUPOBAHHOCTN KOMMETEHLNI



PesynbtaT 06y4eHus

Moporosblii:

MmeTb NpeactaBneHne o oMCKpeTHbIX curHanax. CtaHgapTHele MeToabl UX
MaTtemartmyeckoro onucaHms. Knacudumkaums n apxmutektypa LICI.

CTtaHgapTHbIN:

CuHTe3 pekypcusHbIx (BNX) undpoBbix huneTpoB. Knaccudpukauusa m
3HaTb apxutektypa LICI1. Xapakrepuctukm LICI1

OTanoHHbIN:

CtpyktypHas cxema LICI. XapakrepucTtukm LICI. Anropntmbl LndpoBbIX
dopmMmUpoBaTeENEN CUrHaNoB, 4EMOOYNSITOPOB, YCTPONCTB CUHXPOHMU3ALUN U KX
peanu3aumsa Ha LICI1. CornacoBaHHble undpoBble PUILTPLI U KOPPENSTOPbI.
YcTponcTBa aBTOMaTUYECKOWN PErynIMpoOBKN YPOBHS 1 yNpaBneHus

Moporosbiit:

,D,VICerTVI3aLI,VIFI M KBaHTOBaHMe CcUrHanoB

CraHaapTHbIN:

YmeTb OcyLLecTBRATb KOHTPOMb anropMTMOB TUMOBBIX YCTPOUCTB Ha LICT1.

OTanoHHbIN:

AHanuavpoBaTb U CO34aBaTb apXUTEKTYPY, XapakTEPUCTUKM LUPOBbIX
CUrHanbHbIX MPOLIECCOPOB COrfacHoO TpeboBaHUsAM

Moporoesbli:

MeTtogamu KOHTPOJ14 COOTBETCTBUA pa3paGaTbIBaeMle NPOEKTOB U TEXHNYECKOMN
OOKyMeHTauun n ctaHgaptam

CraHgapTHbIN:

npOBOD,I/ITb AONCKPEeTN3auunio curHanbl 1 pelatb CUCTEMbI, PA3HOCTHbIE

Bnapetb
ypaBHeHWs1, z-Npeobpa3oBaHns

OTanoHHbIN:

MeToaamu KOHTPOMs COOTBETCTBUSA pa3pabaTbiBaeMbIX YCTPONCTB TEXHUYECKOM
[OKyMeHTauuu,
TEXHUYECKMM YCIOBUAM U APYTM HOPMATMBHBLIM JOKYMEHTaM

3. CogepxaHne AUCLUNNUHBI

3.1. Paspgens! gucumnnuHbl U BUAbI 3aHATUNA




Ou4Hasna chopma

Mogaynb

Homep
pasgena

HammeHOBaHmepaanena

Bcero
yacos

AyaunTopHble

3aHATUA

NK

N3(C3)

np

CPC

Cuctembl cuncneHns. Cnocobbl
npeacTaeneHna ymcen. ApmdomeTuyeckme
onepauum Hag ABOMYHbIMUW YNCrIaMu.
Jlornyeckue onepauumn Hag 4BOUYHbLIMUA

yncnamu. MukponpolieccopHasi MaTemaTuka.

24

12

MccnepoBaHme UNPOBLIX HE PEKYPCUBHbBIX
GunbTpoB. KomnboTepHOE MOAENMPOBaHKE.
WccneposaHue anropmutmos AN n BIo.
KomnbloTepHoe mogenuposaHue. UM-moaem
Ha curHanbHoMm npoueccope. KoMmnboTepHoe
moaenuposaxue. LICI1 dpmnpm Analog
Devices, Motorola, Texas Instrumens, n gp.
eHepaTtop curHana u wyma Ha LICI.
Peanusauus anropuTMoOB TUMNOBbIX
yctponcTts Ha LICI. KomnbloTepHoe
MOAENNpoBaHMe.

24

12

MprMmeHeHne cuctem paspaboTku
nporpammHoro obecnevenuns MINC c
apxutektypon FPGA. lNpumeHeHne cuctem
pa3paboTky nporpamMmmHoro obecneyeHus
MINC ¢ apxutektypont CPGA. CTpykTypHas
cxema MINC n Ha3HayeHne OCHOBHbIX Y3r0B.
Pexxumbl paboTbl MIMNC. N3yyeHne cpeqbl
pa3paboTky nporpamMmmHoro obecneyeHus
«AVRStudio 4.xx» Cuctema komaHg
cemenctea 8-paspsaHbix MK dpupmel Atmel
Mcnonb3oBaHne si3blka BbICOKOrO YPOBHS Cu
B cpene «AVRStudio 4.xx»

24

12

NToro

72

18

18

36

3ao4Has dhopma




Homep

Monyne pasgena

HawmeHOBaHMepasnena

Bcero
yacos

AyauTopHble

3aHATUA

JIK

M3(C3)

JIP

CPC

Cuctembl cuncneHns. Cnocobbl
npeacTtaBneHns dncen. ApndpmeTnyeckmne
onepauum Hag OBOVMYHBIMY YUCTIaMMU.
Jlornyeckume onepauun Hag ABOUNYHbLIMM
yncnamun. MukponpoueccopHas maTemMaTuka.

24

20

MccnepoBaHme UNPOBLIX HE PEKYPCUBHbBIX
punbTpoB. KoMmnbioTepHoe MogenupoBaHue.
NccneposaHue anroputmos AN n Br1o.
KomnbtoTepHoe mogenvposaHue. YM-mogem Ha
cuUrHansHoM npoueccope. KomnbloTepHoe
moaenuposanue. LICIM dmpm Analog Devices,
Motorola, Texas Instrumens, n gp. N'eHepaTop
curHana u wyma Ha LCIN. Peanusaums
anropuMTMOoB TMNOBbIX yCTponcTs Ha LICT.
KomnbloTepHoe MogenvpoBaHue.

24

20

[MpuMeHeHne cuctem paspaboTku
nporpammHoro obecnevenus MINC c
apxutektypon FPGA. lNpumeHeHne cuctem
pa3paboTku nporpaMmHoro obecnevyeHns
MINC c apxutektypont CPGA. CTpyKTypHas
cxema MINC n Ha3Ha4YyeHne OCHOBHbIX Y3rO0B.
Pexumbl pabotsl MINC. UsyyeHune cpefbl
pa3paboTky NporpaMmHoro obecnevyeHns
«AVRStudio 4.xx» Cuctema KkomaHa ceMmencTea
8-paspsaHbix MK pupmbl Atmel
VMcnonb3oBaHme si3blka BbICOKOrO YPOBHSA Cu B
cpene «AVRStudio 4.xx»

24

20

NToro

72

60

3.2. JleKUMOHHbIe 3aHATUA

OuyHasa ¢opma




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

BsepeHue. MNMpegmert, uenu 1 3agaum kypca. ctopnyeckoe passutne
MUKponpoueccopHon TexHukn (MIMT). CBA3b Kypca CO CMEXHbIMU
ancunninnHamu.

[wvckpeTtnsaums curHanos. Teopema KoTenbHukoBa. KBaHToBaHue
curHanos

[OuckpeTHble curHansl N NUHENHbIE CUCTEMBI, METOAbI NX
MaTtemaTtumyeckoro onnucaHus. Lndposbie dhunstpbl. CUHTES
HepekypcuBHbIX (KUX) dounbTpos. MeToa BpeMEHHOro okHa 1 cuHTes Lid
¢ ontumanbHbiMn AYX. CuHTes pekypcuHbix (BNX) undpoBbix
duneTpoB. MeTog 6unuHeriHoro z-npeobpasoBaHus. MakeTbl NporpaMmm
ONS NPOEKTUPOBaHUA 1 aHanu3a UngpoBbIX (OUNbTPOB
(Matlab,DFDP,FD-2).

Z-npeobpasoBaHreM. [1IBymepHoe npeobpasoBaHne Pypbe. ObpaTHoe
npeobpasoBaHme Pypbe. boicTpblie anroputmbl MNP cTeneHn 2, NpocTbixX
MHOXMWTENEN, cucteMaTu4ecknx. AnroputmM OGbICTPON CBEPTKU

MaTpuubl Agomapa, nocregoBaTenbHOCTH Yoriwa 1 UX CBOKCTBA.
MpeobpasoBaHue Yonwa n Agomapa. BeluncneHne GbiCTpon CBEPTKM.

Knaccudgukauusa n apxutektypa LICI1. CtpykTypHasa cxema LCI.
Xapakrepuctukun LICI. LLCIN dupm Texas Instruments, Motorola, Analog
Devises. AnnapaTHasga 4yactb — yMHOXuUTenob AJ1Y, konbLeBon casuraTerns,
yCTpoOMCTBa NamaTn, opMnupoBaHme agpecos, nepudepusi, BBog —
BbIBOZJ aHAIOroBbIX AaHHbIX

AnroputMmbl LMGPOBLIX (hopMUpoBaTenen curHanos, 4eMoaynsaTopos,
YCTPONCTB CUHXPOHM3aLmMn n nx peanusaumsa Ha LICI. CornacoBaHHble
umMdpoBblie OUNLTPLI U KOPPENATOPLI. YCTPONCTBaA aBTOMaTUYECKOMN
perynMpoBKN YPOBHSA U yNpaBrieHus.

3aouHana dhopma




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

BsepeHue. MNMpegmert, uenu 1 3agaum kypca. ctopnyeckoe passutne
MUKponpoueccopHon TexHukn (MIMT). CBA3b Kypca cO CMEXHbIMU
ancunnnnHamu.

[wvckpeTtnsaums curHanos. Teopema KoTenbHukoBa. KBaHToBaHue
curHanos

[OunckpeTHble curHansl N NUHENHbIE CUCTEMBI, METOAbI NX
MaTtemaTtumyeckoro onnucaHus. Lndposbie dhunstpbl. CUHTES
HepekypcuBHbIX (KUX) dunbTpos. MeToa BpeMEHHOro okHa u cmHTes Lid
¢ ontumanbHbiMn AYX. CuHTes pekypcuHbix (BNX) undpoBbix
dunetpoB. MeTog 6unuHeriHoro z-npeobpasoBaHus. MakeTbl NporpaMmm
ONS NPOEKTUPOBaHUA 1 aHanu3a UngpoBbIX (OUNbTPOB
(Matlab,DFDP,FD-2).

Z-npeobpasoBaHreM. [1IBymepHoe npeobpasoBaHne Pypre. ObpaTHoe
npeobpasoBaHne Pypbe. beicTpbie anroputmbl AP cTteneHn 2, NpocTbixX
MHOXMWTENEN, cucteMaTu4ecknx. AnroputmM OGbICTPON CBEPTKU

MaTpuubl Agomapa, nocregoBaTenbHOCTU Yoriwa 1 UX CBOKCTBA.
MpeobpasoBaHue Yonwa n Agomapa. BeluncneHne GbiCTpon CBEPTKM.

Knaccudgukauusa n apxutektypa LICI1. CtpyktypHas cxema LCI.
Xapakrepuctukun LICI. LLCIN dmpm Texas Instruments, Motorola, Analog
Devises. AnnapaTHasga 4yactb — yMHOXuUTenob AJ1Y, konbLeBon casuraTerns,
YyCTpOMCTBa NamaTn, opMnpoBaHme agpecos, nepudepusi, BBog —
BbIBOZJ, aHAIOroBbIX AaHHbIX

AnropuTMmbl LMGPOBLIX (hopMUpoBaTenen curHanos, 4eMoaynsaTopos,
YCTPONCTB CUHXPOHM3aLmMn n nx peanusaumsa Ha LICI. CornacoBaHHble
uMdpoBblie OUNLTPLI U KOPPENATOPLI. YCTPONCTBA aBTOMaTUYECKOMN
perynMpoBKN YPOBHSA U yNpaBrieHus.

3.3. MpakTnyeckne (ceMnHapcKme) 3aHATUSA

3.4. NabopaTopHble 3aHATUSA

Ou4Hasna chopma




Homep

Mopyni pasgena

CopepkaHue nabopaTopHbIX 3aHATUN

WccnepoBaHne LNppoBbIX He pekypcnBHbIX onnbTpoB. KoMnbioTepHoe
MoAernmpoBaHue.

Wcecneposanne anroputmos AN v BIN®. KomnbtotepHoe
MoaenMpoBaHue.

YM-mMoaem Ha curHarbHOM npoueccope. KOMI'IbIOTepHoe
mMmoaenunpoBaHue.

LICI dpmpm Analog Devices, Motorola, Texas Instrumens, u gp.

eHepaTop curHana u wyma Ha LICI1. Peanusauunsa anropuTMoB TUMOBbIX
ycTporicTs Ha L|CI1. KomnbloTepHoe MogenupoBaHue.

3ao4yHasn dhopma

Homep

Mopyne pasgena

CogaepxaHue nabopaTopHbIX 3aHATUN

WccnenoBaHue LUMdpoBbIX HE PEKYPCUBHBLIX prnbTpoB. KomnbioTepHoe
MOAENNpPOBaHMe.

Wccneposarne anroputmos AN n BIN®. KomnbioTepHoe
MoZenupoBaHue.

YM-mogem Ha curHanbHoM npoueccope. KomnbioTepHoe
MoZennpoBaHue.

LICIT dompm Analog Devices, Motorola, Texas Instrumens, n gp.

eHepaTop curHana u wyma Ha LICIN. Peanusaums anroputMoB TUMNOBbIX
ycTtponcTts Ha LICIT. KomnbloTepHoe moaenupoBaHue.

3.5. OpraHusaumsa camocToATeNbHON PaboThbl

OuHas copma




Mogyrib Homep CopepxaHue maTepuana BbIHOCMMOIO Ha Buabl camocToaTensHoOM
y pasgena CaMOCTOSTENBHOE U3yYeHue paboThl
CamonopgroTtoBka,
MukponpoueccopHas maTemaTuka.
pelueHvne 3agad
CamonopgroTtoBka,
1 1 CeepxbonbLlune nHrerpaneHble cxemsl (CBUC). A
pelueHvne 3agad
MporpammumpyeMble nornyeckmne nHTerpancHole | CamonogroToBka,
cxembl (MITNC) pelueHne 3agaq
CamonopgroTtoBka,
MukponpoueccopHble cUcCTeMbI.
pelueHvne 3agad
> > M3yuyeHune si3blka NporpaMMmnpoBaHmns CamonoaroToBka,
Accembrnep. pelueHue 3agad
CamonopgroTtoBka,
M3yueHwne a3blka nporpammmpoBaHusa Cu.
pelueHvne 3agad
. CamonopgroToBka,
Cpepna paspabotkn «AVRStudio» A
pelueHvne 3agad
3 3
CurHanbHble npoleccopbl, 0OCHOBbI Uudposon | CamonoaroToBka,
0bpaboTku pelleHne 3agav

3ao4Hasa opma

Mozaynb Homep CopepxaHme matepuana BbIHOCMMOTO Ha Buabl camocToAaTensHOM
y pasgena CaMOCTOATENbHOE N3y4eHne paboTbl
CamonogroTtoBka,
MukponpoLeccopHas maTemaTuka.
pelueHune 3agad
CamonoaroToBka,
1 1 Ceepxbonblune nHterpanbHble cxembl (CBUNC). A
pelueHne 3agaq
Mporpammupyemble nornveckmne nHTerpansHble | CamonoaroToBka,
cxewmsl (MJTNC) pelleHve 3agau
CamonopgroTtoBka,
MwukponpoLeccopHble CUCTEMBI.
pelueHue 3agaq
° > M3y4eHune s3bika nporpaMmmupoBaHuns CamonogroTtoBka,
Accembnep. pelueHune 3agad
CamonopgroToBka,
M3y4eHune s3bika nporpammmupoBaHmsi Cu.
pelueHue 3agaq
, CamonopgroTtoBka,
Cpepna paspaboTtkmn «AVRStudio» A
pelueHune 3agad
3 3
CwurHanbHble Npoueccopbl, OCHOBbLI LG POBOK CamonopgroToBka,
obpaboTku pelueHne 3agaq

10




4. WHTepakTnBHble hopMbl 0Opa3oBaTesibHbIX TEXHONOMNM

Homep Bun Konun4yecTtso
Moaynb y4eOHBIX O6pasoBaTenbHble TEXHOMOrK
pasgena g yacos
3aHATUN
1 1 n3 PasHoypoBHeBbIE 3a4a4n 9
3 3 Mns CuTyaunoHHble 3agayum 9

5. ®oHA OLEHOYHbIX CPEeACTB ANA NPOBeAEHNA TEKYLUEero KOHTpPons n
NPOMEeXYTOYHOM aTTecTaumMm oby4yalolWmxca no gucuuninHe (moayno)

doHA OLIEHOYHbIX CPeacTB

6. YyebHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNNUHDI
6.1. OcHoBHas nuTepartypa
6.1.1. NevyaTHble U3gaHus

1. N ag3ukosckur BukeHtnin MiBaHoBWu.

TeopeTunyeckne oCcHoBbI Lincposor 0b6paboTkm curHanos / Mag3vMkoBckuin BukeHTun MeaHoBumY.
- MockBa : Pagno n cBsasb, 2004. - 344c. : un. - ISBN 5-256-017116-0 : 175-00.

2. Donrux, P.C.

[MporpammupoBaHne MUKPOMPOLIECCOPHLIX cucTem : yy4eb. nocobue / P. C. Jonrmx. - Yuta :
3ably, 2015. - 144 c. - ISBN 978-5-9293-1488-9 : 144-00.

3.CeprueHnko, AnekcaHap bopucosunu.

Lndposaa obpaboTka curHanos : yd4eb. nocobue / CeprneHko AnekcaHap bBopucosud. - 2-e
nsg. - Cankr-lNetepbypr : MNutep, 2006. - 751c¢. : un. - ISBN 5-469-00816-9 : 372-00.

4. benos, A.B. Camoyuntens no mukponpoueccopHon TexHuke / A. B. benos. - 2-e wnag,
nepepab. n pgon. - CaHkr-lNeTepbypr : Hayka u TexHuka, 2007. - 256 c. : wun. -
(Paguwontobutens). - ISBN 978-5-94387-190-0 : 200-00.

6.1.2. U3paHua u3 3B6C

1. KoBaneBckasi, J1.B. MeToabl TeCTMpOBaHUSA CneKTpasbHbIX xapaktepuctuk cuctem WDM
y4eb. nocobue / J1. B. KoBanesckas. - Yuta : 3a6lY, 2015. - 108 c. - ISBN 978-5-9293-1481-0 :
108-00.

http://mpro.zabgu.ru/ProtectedView/Book/ViewBook/499

2. MopTHoB, 3.J1. OnTnyeckne kabenn cBsA3M UX MOHTaX M uamepeHue : PekomengosaHo YMO
no obpasoBaHuio B 06NacT TeNEKOMMYHUKaLMIA B Ka4ecTBe ydebHoro nocobusi ons cTyaeHToB,
obyvatowmxca no cneumanbHoctam 210401 - "Ousnka n TexHuka ontudeckon ceasu” / 3. Jl.

MopTHOB; MopTHOB 3.J1. - Moscow : lopsayvas nuHusa - Tenekom, 2012. - . - OnTuyeckne kabenu
CBA3M MX MOHTaX W M3MepeHue [ONeKTPOHHbIN pecypc] : YyebHoe nocobue ana By3oB /
MopTHOB o.J1. - M. : lopsavas NNHNA - Tenekom, 2012. -

http://www.studentlibrary.ru/book/ISBN9785991202190.html. - ISBN 978-5-9912-0219-0.
6.2. [lononHuTenbHasa nutepartypa
6.2.1. NevyaTHble U3gaHus

1. MeckoBa, CBeTnaHa AnekcaHgpoBHa. CeTm u TenekoMMyHukauuun : y4eb. nocobue /
MeckoBa CsetnaHa AnekcaHgpoBHa, KysuH AnekcaHgp Bnagmmuposud, BonkoB Anekcen
Hwukonaeswu. - 3-e n3a., ctep. - Mocksa : Akagemus, 2008. - 352c¢. - ISBN 978-5-7695-5061-X :
237-27.

2. bakaHoB, [eHnHagun DegopoBnd. OCHOBbBI  KOHCTPYMPOBaHUA U TEXHOMOMMM
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http://work.zabspu.ru/fos/19/193/11.03.02_%D0%911.%D0%92%D0%94%D0%928.1_%D0%9C%D0%9F%D0%A6%D0%9E%D0%A114.pdf

pagMoaneKkTpoHHbIX cpeacTtB : y4eb. nocobue / bakaHoB leHHagun depoposud, Cokonos
Cepren Cepreesud, Cyxogonbckun Bnagmncnae KOpbesuny; nog pea. W.I. MupoHeHko. - Mocka
. Akagemus, 2007. - 368 c. - ISBN 978-5-7695-2885-9 : 500-00.

3. Wenuxos, Brnagumup Bacunbesudy. OnepaTtop cBsA3n : yyebHuk / Lennxos Bnagumup
Bacunbesuy, WHbipeBa HuHa HukonaeBHa, MaBeppoBckasa ManuHa lMNasnosHa; nog pea. B.B.
LWenuxoea. - 2-e uag., ncnp. - Mockea : Akagemus, 2006. - 432 c. - ISBN 5-7695-3137-1 : 406-
00.

6.2.2. UspaHusa n3s 36C
6.3. Ba3bl gaHHbIX, MHPOPMALUOHHO-CNPABOYHbI€ N MOUCKOBbIE CUCTEMbI

1. IHcbopmMaumnoHHas cucteMa «EgmMHoe okHO AocTyna k obpasoBaTernbHbIM pecypcamy
(http://window.edu.ru/).

2. HayyHasa 3nektpoHHasn bubnuoteka http://www.e-library.ru.

3 . OneKkTpoHHbIE Bepcun y4ebHMKOB, Nocobuin, MeTOAMYECKNX pa3paboTokK, ykazaHumn u
pekoMeHZaLmMn no BceM Buaam y4ebHorm paboTel, NpeaycMOTPEHHBLIX By30BCKON paboyen
nporpaMMon, HaxogsLmMecsi B CBOOOAHOM JOCTYyNe ANsi CTYAEHTOB, O0y4aroLmxcs B By3e,

7. MepeyeHb NporpamMHoro o6ecne4yeHusi

MporpammHoe obecneveHne obuwiero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obGecneyeHne cneuuanbHoro HasHauveHusi: AUMBC "Merallpo", ABBYY
FineReader, Mozilla Firefox, Apache OpenOffice

8. MaTepMaano-TeXHqucxoe obecnevyeHue AUCLUUNIINHbBI

672000, r. YuTa, yn. KactpuHckasn-1, ayg. 08-206

YyebHaa aygutopus Ons NpoBeAeHMs! 3aHATUA NEKUMOHHOro Tuna, 3aHATUA CEMMHAPCKOro
TMNa, rpynnoBbiX U MHOVBMAYANbHbLIX KOHCYNbTaUMh, TEKYLLEro KOHTPONSA U MPOMEXYTOYHON
aTTecTauuu

KomnnekT cneumansHon y4ebHon mebenun. [locka mapkepHas.

Habopbl 4eMOHCTpaLUMOHHOro 060pyaoBaHMsA U y4ebHO-HarnsaHbIX NOCoduii No AMCUUNIIMHAM,
MYNTUMEOUNHBIA K-T B COCTaBe: MepeHOCHOW 3KpaH Ha TpeHore, MynbTUMeamnanpoekTop,
HOYTOYK.

672000, r. YuTa, yn. KactpuHckan-1, ayg. 08-15

KomMnbloTepHbIi knacc. YdebHasa ayguTopus Onsi NpOBEAEHUsT 3aHATMIA CEMUHAPCKOro Tuna,
KypCOBOIro NPOEKTUPOBAHUA (BbIMOSIHEHWST KYpCOBbIX paboT), rpynnoBbIX M UHANBMAYaNbHbIX
KOHCYNbTaLMIN, TEKYLLErO KOHTPOMS U MPOMEXYTOYHOWN aTTecTauumn, CaMoCTOATENBHON paboThl
KomnnekT cneunansHon y4ebHon mebenun. [locka mapkepHas.

MK =15 wr. (B T.4. NnpenogaBaTesibCKni).

HDoctyn k cetm WHTepHeT un obecnevyeHne [OOCTyNa B 3NEKTPOHHYH MHAOPMALMOHHO-
obpa3oBaTenbHyO cpeay OpraHu3auum.

[MporpammaTop ANS MUKPOKOHTponnepa.

9. MeToaun4yeckue peKkomMmeHaaunun no opraHn3aunm ndyvdyeHmna gncumniinHbl

Jlekumn ABNATCA OCHOBHBIM MCTOYHMKOM TEOPEeTUYEecKoro marepvana no AucumninHe
«BonokoHHo-onTU4eckne cetny. [loceweHne U KOHCNEKTUPOBAaHME NEKUNn  sBRsSeTCs
005a3aTenbHOM COCTaBMAOLLEN YCNELWHOro OCBOEHMS AUCLUMNINHBI 00yYaoLwMmCs.

Ona 3ddeKkTMBHOrO OCBOEHMSI MaTepuana OUCUMMINHBI «BOMNOKOHHO-ONTUYECKME CceTu»
HeobX0AMMO BbINOMHEHME cneayoLwmnx TpeboBaHni:

- obsasarenbHoOe MocelleHne BCEX JTEKLUMOHHbIX M MPAaKTUYECKUX 3aHATUN, crocobcTsylowee
CUCTEMHOMY OBNafeHUI0 MaTepuarnom Kypca;

- BCE BOMPOCHI COOTBETCTBYHOLUX Pa3fernioB U TeM Mo AUCUUNIINHE HEOOXOAMMO (hMKCMPOBaTb
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(Ha ntobbIX HoCUTENSX NHpopMaLUn);

- 0bs3aTenbHOE BLINOMHEHWE AOMALUHWUX 3aJaHui SABnseTcs BaxHenwunm TpeboBaHMeMm U
ycrosnem (bopMMpoBaHUS LLIENOCTHOrO U CUCTEMHOTO 3HAHWUA MO OUCLMMNIIUHE;

- 0653aTeNbHOCTL JIMYHON aKTUBHOCTM KaXJoro CTyeHTa Ha BCEX 3aHATUSIX MO OUCLMNIINHE;

- B CIyyasdx HEesICHOCTU Kakumx-nmbo BOMNpocoB, obBCyxXAaembix Ha 3aHATUSAX, Heobxoaumo
3agaTb COOTBETCTBYHOLLME BONPOCHI NpenofaBaTternto, a He OCTaBMATb X HEMOHATLIMY;

- B CIyyasx MpoMycKOB 3aHATUA MO yBaXWUTENbHbIM MPUYMHAM CTyAeHTaMm npefocTtaBnsieTcs
npaBo NoAroTOBKMN U NpeACTaBMeHMs 3a4aHUA U OTBETOB Ha BOMPOCHI M3y4YEHHOro MaTtepuvana,
C pacyeToM Ha NOMOLLb NpenogaBaTterns B €ro yCBOEHUU;

- B Cny4asix NponyckoB 6e3 yBaKUTenbHON NPpUYnNHbBI CTYAEHT 00513aH CaMOCTOSATENbHO U3YUYnTh
COOTBETCTBYIOLLNA MaTepuan,

- Heob6XOOUMbIM YCITOBUEM SIBMSIETCA CAMOCTOSITENIbHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpone Habopa 6annoB No OUCLMNNWHE AONSA YCMEewWHOro MNpOXOXAEeHUS MPOMEXYTOYHON
aTTecTaumn.

Mopsinok opraHu3aumm nabopaTtopHon paboThl CTYAEHTOB

JlTabopaTopHas paboTta cTyaeHTOB NpegnoniaraeT Co3HATENbHOM akTUBHOM paboThl HE TOMBKO B
nabopaTtopun nNpy cOOpKe YCTaHOBKM M NPOBEAEHUN U3MEPEHUI, HO U JOMA MPU MOATOTOBKE K
namepeHuam, obpaboTke pe3ynbTaToB U COCTaBNEHNs oTyeTa.

BbinonHeHne nabopaTopHoW paboTbl €CTb OnpeaernieHHasi nocnegoBaTenbHOCTb AEUCTBUN:

— NoAroToBKa K 9KCNEPUMEHTY;

— NPOBELEHNE N3MEPEHUN;

— 06paboTka Nony4YeHHbIX pesynbTaTos;

— popMynMpoBKa BbIBOAOB U HanMcaHue oTyeTa.

[Ona rpaMoTHOro u GbICTPOro MX BLIMNOMHEHUS AOMKHA CMOXWMTLCHA OnpedeneHHas cucrema
3HaHWA U yMEHUN (OPMEHTUPOBOYHAS OCHOBA AEWCTBUSA), KOTopasi obecneunT npaBuibHOE U
paunoHarnbHOe UCMoSTHEHNe AeNCTBUS.

[MoaTomy BbINonHeHWe Kaxagon nabopaTtopHon paboTbl HEOBXOAMMO HauYMHaTb C U3y4YeHUs ee
ONUcaHns U NpUBEAEHNs1 3HAHWIA B CUCTEMY, a8 UMEHHO:

— SICHO NpeAcTaBuTb cebe obLLYI0 Lenb JaHHOW KOHKPETHOW NnabopaTopHOM

paboTbl W nocrnefoBaTenbHOCTb 3aday, pelleHWe KOTOpbIX MpuBedeT K AOCTUXEHUIO
OKOHYaTenbHOW Lenu;

— 3HaTb OCHOBHbIE 0COB6EHHOCTU 06beKkTa uccnegoBaHus

— U3YUUTb U YMETb OOBACHUTL (DU3MYECKME OCHOBLI MUCMOMb3yeMbix B paboTe meTodoB
N3MEPEHMS UCKOMbIX BESTUYMH;

— YMeTb HapucoBaTb MPUHLUMNMANbHYIO CXEMY UCMOMNb3YyeMON YCTAHOBKN U 3HATb HasHayeHune
KaXkgoro 13 ee ysnos;

— 3HaTb NOCNeaoBaTENbHOCTL BLINOMHEHUS 3TanoB NnabopaTtopHow paboTh;

— umeTb obLlee NpeacTaBneHne 06 oxunaaemblx pesyrnbratax NPOBOAMMOro 3KCNepMMeHTa U
yMeTb BbliOpaTb MeTo, HYXXHbIA ANng nx Mmatematndeckon odpaboTku

OTtueTcTygeHtan opaboTtenonxeHb6 bl TbuHANBMOYATNIbHBIM, COCTaBIIEHHbIM MO
yCTaHOBIEHHOW dhopMe, U codepXaTb crnefylolime pasgensl: HauMeHoBaHMe paboTbl; uenb
paboTbl; uHOMBMAYyanbHOE 3afaHue; MpUMMEHsiemMas annapaTtypa; e e onucaHue (cuctema,
Knacc, ueHa gaBneHua u T.4.); KpaTKoe U3noxeHne MeTOAMKN, CXeMbl ONbITOB; Tabnuubl
OaHHbIX U3MepeHnit; MTor 06paboTkM pesynsTaToB U pacyeTHble opMynbl; rpadumku; aHanms
pe3ynbTaToB M NOrPELUHOCTEN; (PparMeHT KOHCTPYKLMM CoeanHeHUs. AHanmM3 pesynbTaToB
ABNSAETCSA BaXHOW YacTbio oTYeTa.

Mopsagok opraHusaumu CTYAeHTOB Ha NPakTUY4eCKOM 3aHATUN

Mepea NnpakTUYECKUMN 3aHATUAMUN CTYOEHT OOJIXKEH NOBTOPUTb NEKLMOHHbIN MaTepwuarn,
OTBETMB H @ BONPOChKI 419 CAMOKOHTPONS N 0 Heobxoanmom Teme, a TakKe MPoCMOTpeTb
pPEKOMEHAALMUN MO PELLIEHUIO TUMUYHbIX 3a4a4 9TON TEMBI.

Ha npaktnyecknx 3aHATMAX 0606LalTca M CUCTEMATU3NPYIOTCA 3HAHMS, MOJTyYeHHble Ha
NEKUMOHHbIX 3aHATMAX W (PopMUPYIOTCS YMeHust pellatb Tunosble 3agaun. [pu pelleHun
CTYOEHT JOMXKEH YMETb:

- BblAENATb OnucbiBaeMoe siBrieHve (06beKT), aHanuavMpoBaTb YCroB/e 3aaayuu;

- BbIMOJIHATL NOCTPOEHWNE MOLENMN ABMEHUS;

- (hopMynupoBaTb BbIBOAbI U3 MOAENM;

- BbISBMATb NPUMEHEHMWS NOMYYEHHbIX 3HaHUI B NPoecCnoHanbHOW 4eATEeNbHOCTH.

H a npakTuyeckux 3aHATUAX CTyAeHT npuobpeTaeT yuutca cobupatb M aHanusMpoBaTb
nHcpopmMaumio Ans POPMUPOBAHNST UCXOOHBIX AaHHbIX ANS NMPOEKTUPOBAHUSA CPEeACTB U ceTew
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CBA3N.
Mopsiook opraHu3aumm camocTosTenbHOM paboTbl CTyAEHTOB

CawmocTtosiTenbHasa pabota — nHgneuayanbHas y4ebHast 4esaTenbHOCTb, ocyLlecTBnsemasa 6e3
HEMOCPEACTBEHHOrO PYKOBOACTBA MNpernofaBaTens, B Xode KoTopon 6akanaBp aKkTUBHO
BOCMNPUHUMAET, OCMbICINBAET MHpOpMaLUIo, pellaeT TEOPETMYECKME U NPAKTUYECKNE 3afauun.
B npouecce npoBegeHHON camMoCTOATENbHOW paboTbl POPMUPYHOTCH KOMMNETEHLMMN.
CawmocTtosiTensHasa paboTa cTyaeHTOB npegnonaraet:

- camMocCToATENbHbIA Mouck, obpaboTky (aHanu3, cumHTe3, obobLieHne M cuctemaTusaumio),
aganTaumio HeobxogMmon No gucumnnuHe nHpopmauuu;

- BbINOJSIHEHME 3a4aHMI ANA CaMOCTOSATENbHON paboThl;

- N3YYEHME WU YCBOEHME TEOPETMYECKOro MaTepuarna, NpeacTaBlEHHON0 Ha JEeKUMOHHbIX
3aHATMAX M B COOTBETCTBYIOLLUMX NUTEPATYPHbIX UCTOYHUKAxX (pekoMeHayemasi OCHOBHasi U
JOnonHUTEnNbLHasa nutepartypa);

- CaMOCTOATENbHOE M3yYeHne OTAENbHbIX BOMPOCOB KypCa;

- noarotoBka K MpakTU4eckMm W nabopaTopHbIM  3aHATUSIM, B COOTBETCTBUM C
pekoMeHpaumamMu npenogaBsaTens (BbIMOMHEHUE KOHKPETHbIX 3adaHui, COOTBETCTBYHOLLUE
OpraHn3aunoHHbIE OENCTBUA U T.4.).

CamocTosTenbHOEe BbINOMIHEHNE KOHTPOSbHbLIX U NabopaTopHbIX paboT sABNSETCS OCHOBHbLIM
CpeAcTBOM OCBOEHMSI TEOPETUYECKOro MaTepmana Kypca v npmobpeTeHns YMEHUN N HaBbIKOB
€ro npakTM4ecKoro NMPUMEHEHWs, MOCKOSIbKY TONbKO NMPUMEHEHME 3HaHui obecneyvvBaeT ux
rnybokoe mnoHumaHue. KoOHTponb 3a camMoCTOATENbHOW paboToM MpPOU3BOAMTCS Ha
NPaKTUYECKMX 3aHATUAX.

PaspaboTumk/rpynna paspaboTynkoB: Actawo Banepun AnekcaHapoBuy cTapLuni
npenogaeartenb

PaccmoTtpeHa Ha 3aceaaHum kacdbeapbl
(npoTokon ot 01.09.2017 r. Ne 1)
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