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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 8 8
T.u.
nekuyunoHHble (1K) 4 4
npakTnyeckue 0 0
(cemuHapckue) (M3, C3)
na6opatopHbie (J1P) 4 4
CamocTosTenbHas
paboTa ctygeHToB (CPC) 64 64
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.

22

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.

26

22

[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

22

NToro

72

64

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%A116.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 obecneyeHne cneunanbHOro Ha3HaYeHUs:

8. MaTepMaano-TeXHqucxoe obecnevyeHne AUCLMUNIINHbBI

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

YyebHaa ayguTopus Ons npoBedeHust 3aHATUA NEKUMOHHOro Tuna, 3aHATUA CEMUHAaPCKOro
TMNa, rpynnoBbiX U MHOUBMAYANbHbLIX KOHCYMNbTaUWW, TEKYLLEro KOHTPONS U MPOMEXYTOYHON
aTTecTaumm

KomnnekT cneumansHomn y4ebHon mebenu. [locka mapkepHas.

Habopbl 4eMoHCTpaumnoHHOro obopyaoBaHusa U yuebHo-HarngaHbIX Nocobui No ANCUMnnHaM,
MYNTUMEOUVHBLIA K-T B COCTaBe: MEPEHOCHOW 3KpaH Ha TpeHore, MynbTUMEeOManpoekTop,
HOYTOYK.

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

KomnbloTepHbIn knacc. YuebHas ayautopus And npoBefeHUs 3aHATUA CeMUHApCKOro Tuna,
KypCOBOIro NPOEKTUPOBAHUSA (BbINOMHEHWSI KypCOBbIX paboT), rpynnoBbiX W UHANBUAYaMNbHbLIX
KOHCYNbTaLMN, TEKYLLEro KOHTPOMS U MPOMEXYTOYHOWN aTTecTauumn, CaMoCTOATENBHON paboThbl

KomnnekT cneuunansHon ydebHom mebenu. [locka mapkepHasi.

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

Hoctyn k cetn WHTepHeT u obecneyeHne p[ocTyna B SNEKTPOHHYHO WMHGOPMaLNOHHO-
obpasoBaTenbHyO cpeay opraHusauum.

lMporpammaTop AN MUKPOKOHTpOnepa.

9. MeToguyeckue peKkomMeHaaunun no opraHn3aunm ndyvyeHmna gucumniiHbl

Jlekumn 4BRSOTCA OCHOBHBIM WCTOYHUMKOM TEOpeTU4ecKoro maTtepuana no AUCLMMNMHE.
MocelleHne 1 KOHCNEKTUPOBaHWE Nekunin aBnseTca oba3aTensHON COCTaBMAoLWEN YyCneLwHoro
OCBOEHUWS OUCLMNINNHBI 00YyYatoLLMMUCS.

[nsa adhpekTMBHOrO OCBOEHNST MaTepuana aUCuUnninHbl He06X04UMO BhINOMHEHME ClEAYIOLLMX
TpeboBaHui:

- obA3aTenbHOe nocelleHne BCeX MNEKLUUOHHBbIX W NPaKTUYEeCKUX 3aHATUW, cnocobceTsytoLlee
CUCTEMHOMY OBMaZeHui0 MaTepumarnom Kypca;

- BCE BOMPOCHI COOTBETCTBYOLUX Pa3fernos U TeM No AncuuninHe Heobxoammo prKcMpoBaThb
(Ha nMbbIX HOCUTENSIX NHGOPMaLUN);
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- obsizaTenbHOE BbINOMHEHME AOMALLUHUX 3adaHui ABNSETCA BaXHenwum TpeboBaHWEM W
ycnosuem oopMmMpoBaHUs LLeNIOCTHOIO M CUCTEMHOIO 3HAHMSA MO OUCUMMITUHE;

- 00643aTeNbHOCTb JIMYHON aKTUBHOCTM KaXJoro CTyeHTa Ha BCEX 3aHATUSIX MO OUCLMNIIUHE;

- B CIyyasX HESICHOCTU KaKuMx-NMMbO BOMPOCOB, OOCYXAaeMbiXx Ha 3aHATUSIX, Heobxogumo
3agaTb COOTBETCTBYHOLLME BONPOCHI NpenoaaBaTtento, a He OCTaBnATb UX HEMOHATbIMU;

- B Cfy4yasix NpOMyCKOB 3aHATUA NO YBaXMTENbHbIM MpUYMHAM CTyAeHTaM NpefoCTaBnseTcs
npaBo NOArOTOBKWU U NpeACTaBrneHns 3a4aHuii U OTBETOB HA BOMPOCHI M3y4YEHHOro matepuvana,
C pacyeToOM Ha NOMOLLb NPenogaBaTerns B €ro yCBOEHUY;

- B Cryyasix NpornyckoB 6e3 yBaXXUTENbHON NPUYMHbI CTYAEHT 0053aH CaMOCTOSTENBHO U3YYnTb
COOTBETCTBYHOLLMIN MaTepuan;

- Heob6XoOUMbIM YCITOBUEM SIBASIETCS CAMOCTOSITENBHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpone Habopa 06annoB No OUCLMMNIIMHE ON1S YCMELWHOro MPOXOXAEHUS MPOMEXYTOYHOWN
aTTecTaumm.

Mopsipok opraHn3aummn nabopaTtopHon paboTbl CTYAEHTOB

JlabopaTtopHas paboTta cTyaeHTOB NpegnonaraeT co3HaTENbHON akTUBHOM paboThbl HE TOMBKO B
nabopaTtopuu npy cOOpKe YCTaHOBKM 1 NPOBEAEHUN U3MEPEHUIA, HO U JOMA MPU MOArOTOBKE K
n3mepeHuam, obpaboTke pe3ynbTaToB M COCTaBMEHNS] OTYETA.

BbinonHeHne nabopaTopHon paboTbl eCTb OnNpeaeneHHasa nocneaoBaTenbHOCTb 4ENCTBUIA:

— MNOArOTOBKA K 3KCNEPUMEHTY;

— npoBeAeHne U3MePEHWUI;

— 06paboTka Nony4YeHHbIX pe3ynbTaToB;

— ¢hopmynmpoBKa BbIBOAOB M HanMcaHue oTyeTa.

Ons rpaMOTHOro M GbICTPOro WX BbINOMHEHWUSI OOMMKHA CIOXWUTBLCS OnpedeneHHas cucrema
3HaHUA U yMEHUN (OPUEHTUPOBOYHAS OCHOBA AEWCTBUSA), KOoTopast obecneunT npaBuibHOE U
paumoHarnbHOe UCMOSTHEHNE OENCTBUS.

[MoaToMy BbINonHeHWe Kaxgon nabopaTopHon paboTbl HEOBXOAMMO HauYMHaTb C U3YyYeHUs ee
OMNMCaHus N NPUBEAEHUSI 3HAHWUIA B CUCTEMY, @ UMEHHO:

— SACHO NpeacTaBuTb cebe obLLYIo Lenb JaHHOW KOHKPETHOW nabopaTopHOM

paboTel M nocrnefoBaTenbHOCTb 3aday, peLleHWe KOTOpbIX MpUBEAET K AOCTMKEHUIO
OKOHYaTenbHOMW uenu;

— 3HaTb OCHOBHble 0COOEHHOCTM 06bEKTA NCCneaoBaHus

— U3YyUUTb U yMeTb OOBACHUTL U3MYECKME OCHOBbLI UCMOMb3yembiXx B paboTe meTodoB
N3MEePEHMNS UCKOMbIX BESTUYMH;

— YMETb Hap1COBaTb MPUHLUMUMNMANBHYIO CXEMY UCMOSb3YyEMON YCTAHOBKN U 3HATb HasHa4YeHne
Ka)xgoro 13 ee y3nos;

— 3HaTb NOCreAoBaTENbHOCTL BbINOMHEHMS 3TanoB nlabopaTopHoOM paboThbi;

— umeTb obulee nNpeacTaBneHne 06 oxunaaemblx pesynbratax NPOBOAMMOro 3KCNepMMeHTa n
yMeTb BbIOpaTb METOA, HYXKHbIV AN UX MaTeMaTudeckon obpaboTku

OT4yeTcTyaeHTan opaboTtepnonxeHO6 bl TbWUHAMBUAYANBbHBIM, COCTABMNEHHbIM MO
yCTaHOBINEHHON hopMe, M codepxaTb crneaylowme pasgernbl: HauMeHoBaHue paboTbl; Lenb
paboTbl; uHAMBMAyanbHOE 3ajaHue; MpUMMEHsiemMas annapaTtypa; e e onucaHue (cuctema,
Knacc, LeHa gaBneHmsa n T.4.); KpaTKoe N3N0oXeHMe METOAMKN, CXEMbI ONbITOB; TabnuLbl
AaHHbIX N3MepeHuin; nTor obpaboTkn pesynsTaTtoB U pacyeTHble POPMYynbl; rpadunKK; aHanm3a
pe3ynbTaToB U NOrpPeLLHOCTEN; hparMeHT KOHCTPYKLMM COeAMHEHMS. AHanNN3 pe3yrnbTaToB
SIBNSAETCS BaXXHOW YacTblo OTYeTa.

Mopsgok opraHM3aummn CTyOeHTOB Ha NPaKTUYECKOM 3aHATUN

Mepepn npakTU4ECKUMN 3aHATUSAMU CTYAEHT AOSKEH NOBTOPUTb NEKLMOHHbIN MaTepuarn,
OTBETMB H a BONPOChHI 4 151 CAMOKOHTPONS N 0 HEO6XoaMMON TeMe, a TakxXe NPOCMOTPETb
pekoMeHAaL MmN Mo peLleHnio TUNUYHbIX 3a4a4 9TON TEMbI.

Ha npaktnyecknx 3aHATMAX 0606LLalTCA M CUCTEMATU3NPYIOTCA 3HaHMS, MOJTyYeHHble Ha
NEKUMOHHBIX 3aHATMAX W POPMUPYIOTCS YMeHUst pellatb TUnoBble 3agaun. [Mpu pelueHun
CTYAEHT JOIMKEH YMETb:

- BblAeNATb onuckiBaemoe siBneHne (00bLEeKT), aHanM3npoBaTb YCrOBME 3a4auu;

- BbIMOSMHATb NOCTPOEHME MOLENM SABMEHUS;

- (bopMynupoBaTb BbIBOObI U3 MOLENM;

- BbISIBMNSATb NPMMEHEHMUS MNONYyYEeHHbIX 3HaHUI B NpochecCMoHanbHON OESTENBHOCTMY.

H a npakTnyecknx 3aHATUAX CTYAEHT npuobpeTtaeT yuntcs cobupatb M aHanusvMpoBaTb
uHcpopmaLmio Ans hoOpMUPOBAHNST UCXOAHBIX AaHHbIX ANS NPOEKTUPOBAHUSA CPeacTB U ceTen
CBSA3N.
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Mopsgok opraHusaumn camocToATenbHOW paboTbl CTyAEHTOB

CamocTosiTensHasa paboTta — nHanemnayanbHas ydebHas OedaTenbHOCTb, ocyllecTensiemasn 6e3
HENOCPEACTBEHHOrO PYKOBOACTBA MpenogaBaTens, B Xode KoTopon 6akanaBp akTUBHO
BOCMPMHUMAET, OCMbICIMBAET MHAOPMAaLUIO, pellaeT TEOPETUYECKME U NPaKTUYECKNE 3adauu.
B npouecce npoBeeHHON camMOCTOATENbHOW paboTbl POPMUPYHOTCH KOMMNETEHLMM.
CamocTosiTensHasa pabota cTyaeHTOB npegnonaraet:

- camocTosATenbHbI nouck, obpaboTky (aHanus, cuHTe3, obobLieHne n cuctemaTusaumio),
aganTtaumio HeobxoauMon Mo ANCUUNIIMHE MHdOPMaLIUK;

- BbINOMHEHWE 3a4aHuin Ana caMocToATeNbHON paboThl;

- M3y4YeHVe W YCBOEHWe TeopeTM4ecKoro martepuana, npeacTaBfeHHOro Ha MEeKUUOHHbIX
3aHATMAX M B COOTBETCTBYIOLLUMX NUTEPATYPHbIX UCTOYHUKaxX (pekomeHayemas OCHOBHasi U
OONoMHUTENbHAsA NuTepaTypa);

- CaMOCTOATENbHOE U3YYeHNe OTAeNbHbIX BOMPOCOB KYpCa;

- nogrotoBka K MpakTM4eckMM U1 nabopaTopHbIM  3aHATUAM, B  COOTBETCTBUM C
pekoMeHpaumamMu npenogasaTens (BbIMOMHEHWE KOHKPETHbIX 3adaHui, COOTBETCTBYHOLLUE
OpraHM3auVoHHbIe JENCTBUA U T.4.).

CamoCTOosTENBHOE BbIMOMHEHNE KOHTPOJIbHBLIX U NTabopaTopHbIX paboT SIBNSETCH OCHOBHLIM
CpeacTBOM OCBOEHMS TEOPETUYECKOro MaTepuarna Kypca u npmobpeTteHus yMEHUN N HaBbIKOB
€ro npakTM4ecKoro NpUMEHeHWsi, MOCKONbKY TONbKO NPUMEHeHWe 3HaHun obecneyvvBaeT ux
rnybokoe noHumaHue. KoOHTponb 3a camoCToATENnbHOW paboToM MpPOU3BOAMTCS Ha
NPaKTUYECKUX 3aHATUAX.

PaspaboTumk/rpynna paspaboTynkoB: Actawo Banepun AnekcaHapoBuy cTapLuni
npenogaearens

PaccmoTtpeHa Ha 3acegaHumn kacheapbl
(npoTokon ot 01.09.2017 r. Ne 1)
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