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AHHOTauusa

AucunnnnHa «Mpoueccopbl LMHPOBOM 06paboTKM CUrHANIOB» BXOAMT B 06pa3oBaTe/ibHyHo
nporpaMMy BbICLLEr0 06pa3oBaHWA MO Harpas/eHUto MoAroToBku/ cneumanbHocTn 11.03.01
«PafinoTexHMKa» Hanpas/eHHOCTU «PafnoTeXHUYECKMe CpefCcTBa Mnepeaayn, nprema n 06paboTkm
CUrHaNIoB». [ucuunavHa peannsyetcs Kagenpoi «No22x.

[vcumnnnHa HaueneHa Ha (hopMMpOBaHKe Y BbIMYCKHUKA CNefYHLUMX KOMMIETEHLMIA:

OlK-2 «CnocobeH camMoCTOATENIbHO MPOBOAUTL 3KCMEPUMEHTa/IbHbIe WCCef0BaHNS U
MCNONb30BaTh OCHOBHbIE NMPUEMbI 06paboTKM 1 MPeACTaBeHNS NMOMYYEHHBIX JaHHbIX»

CofepxaHve AUCLUNAWHBLI  OXBaTblBAaeT KPYyr BOMPOCOB, CBA3aHHLIX C  WU3Y4YeHWEeM
COBPEMEHHO METOA0N0rMM pPa3paboTKN 1 CPEeACTB peann3almmn yCTPOUCTB LngpoBo 06paboTKu
CUMHA/I0B C UCMO/b30BaHMEM MUKPOCXEM NMPOrpaMmUpPyeMOit NOrMKK.

MpenogasaHne AUCUMMMHBI NpeLycMaTpyUBaeT CreaytoLme opmbl OpraHn3aumm yuyebHoro
npouecca: nekumn, nabopatopHble paboTbl, MPaKTUYecKWe 3aHATWUSA, CaMOCTOATe/lbHas paboTa
CTY[EHTa, KypCOBOE NPOeKTUPOBaHME.

MporpaMMoi  AMCUMNIMHBI  NPeLYCMOTPEHbl  CNeayrolime BuAbl KOHTPOS:  TeKYLUWN
KOHTPO/Ib ~ YCNEeBaemoCTW,  MPOMEXYTOYHas  arTectaums B (QOPME  3K3amMeHa MU
AnhepeHUMPOBaHHOIO 3a4eTa.

MporpammMoi  AUCUMM/IMHBIL  NPeAYCMOTPeHbl  CNeaytowme BUAbl KOHTPONA: TeKyLuii
KOHTPO/1b YCNEeBaeMOCTH, NMPOMEXYTOYHasa aTTectauus B hopme AUdhepeHLMPOBaHHOTO 3a4eTa.

OO6Luas TpyLA0eMKOCTb OCBOEHUSA AUCLUMNHBI COCTABNAET 7 3a4eTHbIX efUHULbI, 252 Yaca.

$A3bIK 06Y4YEHMS MO ANCLUMUNANHE «PYCCKNIA »



1. TMepeyeHb NNAHMPYEMbIX PE3YbTATOB 00YYEHNS NO ANCLMMNINHE

1.1. Uenn npenogaBaHUs AUCLUNIIUHDI

Llensto npenogasaHuna aucumnauHbl "TTLLOC™ sBnseTcs nNpoAo/mKeHWe W yrnybneHune
N3YYEHUS CXEMOTEXHUKWN YCTPOWCTB LMPPOBOIA 06pabOTKM CUTHAMOB, U3YYEHME TEOPETUYECKMX
BOMPOCOB, CBA3aHHbLIX C METOLO/OrNEN MPUMEHEHUS MWKPOCXEM MPOrpaMMuUpyeMori NOruKu,
OCBOEHME TEeXHOMOrMn MpoekTUpoBaHUsa YycTpocTe LIOC ¢ Mcnoib3oBaHWEM  CUTHA/IbHbIX
MPOLLECCOPOB.

1.1. [AucumnnvMHa BXOAMT B COCTaB 00s13aTe/IbHOM YaCTu 06pa3oBaTeNlbHON MPOrpammbl
BbICLLIEr0 06pa3oBaHus (ganee — Ol BO).

1.2. TlepeyeHb NnaHWpyeMbIX Pe3ynbTaToB 06YYeHUA MO AUCLMMINHE, COOTHECEHHbIX C
nnaHupyembiMn pesynbtatamv ocsoeHus Ol BO.

B pesynbTaTe M3yuyeHUs AUCLMMNIUHBI 06GydYatoLMiAcs A0/MKeH 06nafgaTh CAeaytoLMMm
KOMMETEHUMAMM MU UX YacTaMK. KoMneTeHUMU U MHAMKATOPbI UX AOCTVDKEHMSA NPUBELEHbI B

Tabnuue 1.
Tabnmua 1 — MNepeyveHb KOMMETEHUMIA N MHAWMKATOPOB UX JOCTVXKEHMS
Kateropus (rpynna) Koau Kop 1 HaumeHoBaHWe MHAMKaTopa
P Py HauMeHoBaHMe A A P
KOMMETEHLMM [OCTUKEHNS KOMMETEHLMN
KOMMETEHLMM

OrK-2.3.1 3HaTb OCHOBHbIE METOAbI U
CpeAcTBa NPOBeeHNs 3KCrepuMeHTaIbHbIX
1ccnesoBaHWiM, CUCTEMbI CTaHAAPTU3ALMN 1
cepTudukaumm

OF1K-2 Cnocobex OrK-2.Y.1 ymeTb (hopMy/IMpoBaTh B pamKax

CamMoCTOSTENbHO o
MOCTaBNEHHOM LIeNIN NMPOEKTa COBOKYMHOCTb
MPOBOAUTb
B3aMMOCBSI3aHHbIX 3a7a4, 06ecneunBaroLLMX ee
3KCMEPUMEHTASbHbIE
[OCTVKEHWE; OLLEHNBATb AOCTOMHCTBA U1
OO6LLEenpotheccMoHanbHble | UCCNea0BaHNs 1
HEel0CTAaTKW BO3MOXHbIX BAPUaHTOB PeLLIEHUS
KOMMETEHLMM CMOMb30BaTb

3a/1a4n; ONpeaensiTb 0XKMAaeMble Pe3yNbTaThl
PELLIEHUS BbIAENEHHbIX 3a4a4; BbIOMpaTh
cnoco6bl 1 CPeACTBa M3MEPEHMIA U NPOBOAUTD
3KCMEePUMEHTa/bHbIE UCCNEL0BAHNS

OCHOBHbIE MPUEMbI
06paboTKM 1
npeacTaBneHns
MONYYEHHbIX AaHHbIX
OlNK-2.B.1 Bnagetb crnocobamu 06paboTku 1
NpeAcTaBNeHns NOMyYeHHbIX AaHHbIX 1
OLLeHKM MOrpeLLHOCTN pe3ynbTaToB
N3MepPEHNI

2. MecTo ancumnnniel B cTpyKType Orl
OdvcumnnvHa 6asvMpyeTcs Ha 3HaHUAX, paHee MPUOBPETEHHbIX CTyAeHTaMu Mpu  U3yYeHUu
Cnefyrowmnx ANCUMMNIINH:
— Marematnka
— WH(popmaTmka
— PagnoTexHuyeckue Lenu n CUrHabl




— Undposble ycTpolicTBa 1 MUKPONPOLLECCOPbI.
3HaHWs, NOMyYeHHble MNpPWU  WU3yYeHUM MaTepuana AaHHOWA
CaMOCTOATE/IbHOE  3Ha4YeHWe, Tak UM UCNOMb3YyTCa  MpU
KBaIM(DMKALMOHHOW paboTbl ¥ M3YYEHWUW APYTUX AUCLUUNIINH:

— OcCHOBbI CNYTHUKOBbLIX PTC

— CuctemMbl 1 CETU PafNOCBA3MN.

MMeKT  Kak
BbIMYCKHOW

ANCLMMNNHBI,
BbIMOMHEHNN

3. O6bem ancumnnuHbl B 3E/akaiem. yac
[aHHble 06 06LeM 06beMe AMCUMNINHBI, TPYLOEMKOCTN OTAE/bHbIX BULOB y4ebHOW paboTbl No

AVicUMnnHe (M pacnpeaeneHune aToli TpyA0eMKOCTM Mo CeMecTpam) NpeAcTaBneHbl B Tabnmue 1

Tabnmua 1 — O6bem 1 TPYLOEMKOCTb ANUCLMMNIINHBI

Bug yuyebHoW paboTbl Bcero TpyAoemMKocTb Mo cemMecTpam
No7 Ne8

1 2 3 4
O6Luas TPyA0eMKOCTb 6/ 216 | 4/ 144 2/ 72
ancumnanHel, 3E/(4ac)
AyanTOpHbIe 3aHAT WS, BCETO Yac., 98 68 30
B TOM uucne
nekuym (1), (4ac) 34 34
MpakKTuYecKme/ceMmMHapCKme 3aHATUA
(N3), (yac)
nabopaTopHble paboTbl (J1P), (4ac) 54 34 20
KypcoBoii npoekT (pa6ota) (KM, KP), 10 10
(vac)
JK3ameH, (4ac) 45 45
CamocTosATeNbHasA paboTa, BCero 73 31 42
By NpomMexxyTouHOl aTTecTauun: 3K3., 3K3. Andd.
3aueT, 9K3aMeH, Andd 3au.
AndhepeHLMpoBaHHbIN 3a4eT (3a4eT. 3au.
3K3. And. 3au)

4, CopepxxaHuve gUCUUNINHBI
4.1. PacnpepeneHve Tpya0eMKOCTY AUCLUMNJIUHBI

no pasgenam v Buaam 3aHATUN
Pa3fenb! 1 TeMbl AUCUUMNINHBI U UX TPYAOEMKOCTb NPUBEAEHbBI B Tabnuue 2.

Tabnumua 2. — Pa3aenbl, TeMbl AUCUMNAVHBI U NX TPYA0EMKOCTb

Pa3genbl, TeMbl AUCLMMNINHBI Nekunn | N3 (C3) ne Krl CPC
(vac) (vac) (vac) (vac) (vac)
Cemectp 7
Pasgen 1. 8 5




Pasnen 2. 8 34 16
Pasgen 3. 10 5
Pasaen 4. 8 5
NToro B cemecTpe: 34 34 31
CewmecTp 8

20 10
BbInonHeHne KypcoBoOi paboThbl 10 32
Toro B cemecTpe: 20 10 42
WToro: 34 0 54 10 73

4.2.

CofiepxaHue pasaesioB U TeM NIEKLMOHHbIX 3aHATWIA

CofepXKaHvie pasaenioB U TeM NEKLIMOHHBIX 3aHATUIA NpUBeAEHO B TabnuLe 3.

Tabnuua 3 - CoaepXxaHune pasfenos U TEM NEKUMOHHBIX 3aHATUIA

Howmep pa3gena

Ha3BaHuWe 1 coaepykaHne Pa3fenoB U TEM NEKLMOHHbIX 3aHATUI

1. BeegeHwue

1.1 PeTpocneKTuBa pa3BuTHS LUPPOBOIA CXEMOTEXHUKIN U NPEAMNOCHINKN
BO3HWKHOBEHWS MUKPOCXEM MPOrpaMmMmpyemoin 10rmku

1.2 Knaccndukaums MJINC no nokoneHusm, MNo Tuny, Mo CTeneHu
NHTEerpayum

1.3. Knaccudgukauus MNMAVC no KpaTHOCTU NPOrpaMmmmnpoBaHus.

1.4. ®usunyeckmne HTePEnChbl U NPOTOKO/bI 06MeHa MHGOpPMaLMEi.

1.5 CgolicTBa 1 Bo3MoxHocTu MJTINC. O6nactv npumeHeHus MANC.

2. [poeKTMpoBaHne
yctpoiicte LLOC ¢
ncnonb3osaHnem CAIP
Quartus

2.1 Metogonorus n o6wWwuii anropuTM MNPOEKTUPOBaHNSA LM(POBbIX
YCTPOWACTB.

2.2. O630p 1 o6LLasA XxapakTepucTMka nakeTa Quartus

2.3 Cnocobbl onucaHnsa NpoekTa B nakeTe Quartus

2.4 Komnunaumsa npoekTa, napamMeTpbl IOrMYeckoro CUHTE3a.

2.5. PeflakTop (D3MYECKOro pasmeLLeHmns

2.6. Bepuurkaumsa npoekTa

2.7 MNapameTpursyemble MerayHKLUN

3. MJINC 1-ro
MOKONeHs

3.1. Mporpammupyemblie norunyeckne matpuust (MJIM). O6o6LleHHas
CTPYKTYpHass cxema. OCHOBHble XapakTepuCTUKN. CXemMoTexXHUYecKas
peanunsaums MOHTaXHbIX onepayunin "™ n "UNN"

3.2.  [llporpammupyemble  JIOTUYECKME  MaTpuubl.  PaclumpeHue
(hYHKLMOHANbHBIX BO3MOXXHOCTEA.

3.3. Mporpammupyemas MmatpuyHas noruka (MMJ1). CpaBHUTENbHbIN
aHa/IM3 NoaxofoB K npoekTupoBaHuto LLY Ha MNJIM u INMMJI.

3.4. O6oraLleHne PyHKLUMOHaNbHBLIX BO3MOXHOCTe MNJTIM n MMJ1.

3.5. baszoBble MaTpuuHble KpucTanibl (BMK). Knaccugukauus, noHATUS
6a30BOI AYEKN W (YHKLUMOHaNbHOW Avelikn (PH), bubnnoteka P4,
npumMep KOMMOHEHTHOrO cocTtaBa bBf, CTPYKTYypbl KaHa/IbHbIX,
6eckaHasibHbIX 1 6/104HBLIX BMK, napameTpbl BMK.
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4. MINNC 2-ro n 3-ro
NMOKOJSIEHWIA.

4.1. CnoxHble nporpaMmmupyemble foruyveckune yctpoiictea (CPLD).
O606L1eHHasA CTPYKTYpHas cxema. MoHATME YHKUMOHANLHOTO 610Ka.
CTpyKkTypa Makposuyelikn. CTpyKTypa nporpaMMupyeMori MmaTpulbl
mexxcoefmHeHuiA. CTpyKTypa 6/710Ka BBOAA-BbIBOJA.

4.2. T[porpaMmMupyemMble  MO0Mb30BaTENIEM  BEHTU/IbHbIE  MaTpULLbl
(FPGA). O6o6uieHHas cTpykTypa. KoH(urypmpyemble noruyeckue
610KN pa3HON 3epHUCTOCTM.

4.3. TexHonorua JTAG. Ha3HayeHue, OCHOBHAA KOHUENUWs, PeXxunmsl
paboTbl, CXeMa SiUENKM FPaHMYHOrO CKaHMpoBaHusi, UHTepdelic JTAG,
TPaHCMOPTHBIA  MeXaHW3M, YCTPOWCTBO  YMNpPaBfeHUsi  FPaHUYHbIM
CKaHVPOBAHVEM, PEXUMbl TPaHUYHOTO CKaHMPOBaHMUS, KOMaH[bl
rPaHNYHOro CKaHNPOBaHMS.

4.4 Cuctembl-Ha-Kpuctanne (SoC). Knaccndukaumsa. OCHOBHbIe
XapaKTepUCTUKMN. Hard-sgpa, efVNHNLbI WHTENNEKTYa/IlbHOM
cobctBeHHocTU (IP-aapa) - firm-agpa u soft-agpa.

4.5. MNepcnekTusbl pa3sutua. Cuctemsl "System-in-Pocket™.

4.3. TlpaKTu4eckune (CeMUHAPCKME) 3aHATUSA

TeMbl NPaKTUYECKUX 3aHATUI 1 X TPYA0EMKOCTb NPpUBEAEHbI B TabnuLe 4.
Tabnnua 4 — MpakKTUYeCcKMe 3aHATUS U UX TPYA0EMKOCTb

No
Ne TpyAoemMKoCTb
5 | DOPMbI NPaKTUYeCKNX 3aHsaTUiA | ' PYA | pasgena
n/n | TeMbl MPaKTUHECKMX 3aHATWIA P P (uac) qucLun-
NINHBI
YuebHbIM M1aHOM He NpesycMOTPEHO
Bcero:
4.4. JlabopaTopHble 3aHATUSA
TeMbl NabOPaTOPHbIX 3aHATUI U UX TPYAOEMKOCTb NPUBEAEHbI B Tabuue 5.
Tabnmua 5 — JTabopaTopHbIe 3aHATUA U UX TPYLO0EMKOCTb
No TpyLoeMKOCTb
HavmeHoBaHWe 1a6opaToOpHbIX paboT PYA ' | Ne pasgena
n/n (4ac) [UCLANIHI
Cewmectp 7
1 3HakomcTBo ¢ CATIP Quartus. Co3gaHue NpoekTa B 4 2
rpajuyeckom peaakTope.
2 3HakomcTBOo ¢ CAIP Quartus. Komnunauus npoekTa. 2 2
VccnepoBaHme napamMeTpoB IONMYECKOro CUHTesa.
3 3HakomcTBo ¢ CATP Quartus. iccnegoBaHue 4 2
pefakTopa (hM3nyeckoro pasmeLLeHuns. Bepudurkaums
NpoeKTa.
4 3HaKOMCTBO C 6VM6/IMOTEKOIN MPUMUTHBOB. 4 2
5 MpoeKT1poBaHNe KOMOMHALMOHHOIO YCTPONCTBA B 4 2




rpajuyeckomM pefakrope

6 MpoeKTpoBaHMe Nocnef0BaTe/lbHOCTHOMO YCTPOICTBa 4 2
B rpajmyeckom pefakTope.

7 MpoekTnposaHue LIY Ha a3bike VHDL. UccneposaHne 4 2
CTPYKTYpPbI ONUcaHuns

8 MpoekTnposaHue LIY Ha a3bike VHDL. OnucaHune 4 2
KOMOMHALMOHHbIX YCTPOWCTB

9 MpoekTnposaHue LIY Ha a3bike VHDL. OnucaHune 4 2
nocnefoBaTe/lbHOCTHBLIX YCTPOMCTB.

CemecTtp 8

1 WccnefoBaHme napameTpusyemMblx MerayHKLMWA. 4 2
MeragyHkuun ADD_SUB 1 ABS

2 WccnefoBaHme napameTpusyemMbix MerayHKLMWA. 4 2
MeradyHkuum MULT un DIVIDE

3 WccnenoBaHme napameTpuayeMbix MeradyHKLUWA. 4 2
MeradyHkuma FIFO

4 WccnefoBaHme napameTpusyemMbix MerayHKLMWA. 4 2
MeragyHkunumn MUX n DECODE

5) WccnefoBaHme napameTpusyemMblx MerayHKLMWA. 4 2
MeragyHkumna COUNTER

Bcero: | 54

4.5. KypcoBoe npoeKkTnpoBaHue (paboTa)

Llenb KypcoBoil paboTbl: MOMYYMTb HaBbIKM CUHTE3a W aHain3a LM(POBbIX YCTPOICTB,
pea30BaHHbIX Ha MUKPOCXeMax NporpaMmupyeMon NOTUKK, 3aKpennuTb NPUOBPETEHHbIE HaBbIKU
MPOEKTMPOBaHNSA LM(POBbIX YCTPONCTB B Cpese aBTOMaTU3NPOBAHHOI 0 NPOEKTNPOoBaHMs Quartus.

MprMepHble TEMbI 3afaHnii Ha KypcoBYHO paboTy npuseaeHbl B pasaene 10 P/,

4.6. CamocTtosTesibHasa paboTa CTy4eHTOB
Buabl caMoCTOATENbHON paboTbl U ee TPYA0EMKOCTb NpuBeSeHbI B Tabmue 6.

Tabnvua 6 Buapl camocTosTebHOM paboThbl 1 ee TPYA0EMKOCTb

Bz camocTosATeIbHON paboTbl Bcero, yvac CemecTp 7, yac CemecTp 8, yac
1 2 3 4
CamocTosiTeslbHas paboTa, BCero 73 31 42
“3y4yeHre TeopeTUYecKoro Matepuana 27 38

aueumninHel (TO)

KypcoBoe npoektuposaHue (KM, KP)

pacuyeTHo-rpatmyeckme 3agaHus (Pr3)

BbINONHEHWe pedepaTa (P)

MogrotoBka K TekyLlemy KOHTponto (TK) 4 4




foMallHee 3agaHue (A3)

KOHTPO/IbHble paboThbl 3a04HNKOB (KP3)

5. TlMepeyeHb y4ebHO-METOAMYECKOTO 06eCneYeHns Ana caMoCTOATe IbHOW

8-10.

paboTbl 00yYaroLKMXca No gucunnanHe (Moaysto);
YuebHO-MeToANYECKIE MaTePUabl A1 CAMOCTOATENIbHON paboTbl CTYAEHTOB YKasaHbl B ..

6. lNepeyeHb OCHOBHOM M JOMO/THUTE/IbHOW NUTepaTypbl

6.1. OcHoBHasa nuTepaTtypa

MepeyeHb OCHOBHOM NTepaTypbl NPUBEAEH B Tabnuue 7.
Tabnmua 7 — MNepeveHb OCHOBHOW NUTepaTypbl

LLindp

Bubnnorpadguueckas ccoiika / URL agpec

KonnyecTtso
9K3eMM/ispoB B
onbnmnoTeke
(Kpome 3/1eKTPOHHbIX
3K3eMnsapoB)

004(075) Y27

YrptomoB, EBrenuii Magnosmy. LindpoBas CXEMOTEXHMKA :
yuyebHoe nocobue / E. M. YrpiomoB. - 2-e n3g., nepepad. 1
gon. - CI16. : BXB - MeTtepbypr, 2007. - 782 ¢. : puc. -
Bubnuorp.: c. 761 - 766. -Mpeam. ykas.: c. 767 - 782. -

ISBN 5-94157-397-9 : 179.10 p. - ISBN 978-5-94157-397-4

74

004.4 Y97

Yaiikepnu, Jk. ®. MNpoekTMpoBaHme LpoBbIX YCTPONCTB
[TekcT : SnekTpoHHbIii pecypc] : [YuebHuk]. T. 1/ k. @.
Yaiikepnu; Mep. ¢ aHrn. E. B. BopoHos, A. J1. JlapwH. -
Mporp. - M. : NMoctmapkeT, 2002. - 543 c. : puc. + 1 an. onrT.
anck (CD-ROM). - (BubamoTeka COBPEMEHHOV
3NEKTPOHUKMN). - CucTtem. TpebosaHus: Mpun. :CD-ROM-4X.
- bubnwmorp.: c. 528 - 529. - ISBN 5-901095-12-X

004 Y97

Yaiikepnu, K. @. MNpoeKTnpoBaHne LUM(POBbIX YCTPOMNCTB
[TekcT : nekTpoHHbIl pecypc] : [YuebHuk]. T. 2 / Ox. ®.
Yaiikepnu; Mep. ¢ aHrn. E. B. BopoHos, A. J1. JlapwH. -
Mporp. - M. : NMoctmapkeT, 2002. - 543 c. : puc. + 1 an. onrT.
anck (CD-ROM). - (BubamoTeka COBPEMEHHOV
3N1EKTPOHUKM). - CucTeM. TpebosaHus: Mpun. :CD-ROM-4X.
- bubnuorp.: c. 528 - 529. - ISBN 5-901095-12-X

004.4(075) I 91

I"pywBmuKuia, PocTrcnas iropesud. MNMpoekTMpoBaHue
CUCTEM Ha MMKpOCXemax ¢ MPOorpaMMUpyemMoin CTPYKTypoi
[TekcT] : yuebHoe nocobme / P. L. I'pylusmukuii, A. X.
Mypcaes, E. M. ¥rptomoB. - 2-e u3g., nepepab. u gon. - Cl6.
: BXB - MeTepbypr, 2006. - 736 c. : puc. - bubavorp.: c. 723 -
728 (71 Ha3B.). - Mpeam. ykas.: ¢. 729 - 736. - ISBN 5-94157-
657-9

30

6.2. JononHutensHaa nutepartypa

MepeyeHb AOMOMHUTENBHON NMTepaTypbl NpUBeeH B Tabnuue 8.

Tabnuua 8 — MNMepeyeHb AONONHUTENBHON NUTEPaTypbI




LIMPOBbLIX CUCTEM Ha OCHOBE MPOrPaMMUPYEMbIX
NOrNYecKnX MHTerpasbHbix cxem / B. B. ConoBbeB. - 2-€ u3f.,
cTep. - M. : T'opsayas nuHus - Tenekom, 2007. - 637 c. : Tabn.,
puc. - (CoBpeMeHHas 3MeKTPOHUKA). - Bubamorp. B KoHUe
rnas. - MNMpegm. ykas.: ¢. 625 - 630 . - ISBN 5-93517-043-4

Lindp Bubnunorpadguyeckas ceoiika/ URL agpec Konnyectso
9K3EMMNAPOB B
6nbnmnoTeke
(Kpome
INEKTPOHHbIX
3K3eMMnspoB)
CxeMOTeXHVMKa 3/1eKTPOHHBIX cucTeM: LingpoBele ycTpoiicTea
[TekcT] : yuebHuk / B. W. Boiiko, A. H. lypxuid, B. 4.
004(075) C92 YKyiikoB 1 ap. - C6. : BXB - Metepbypr, 2004. - 497 c. : 25
pwc., Tabn. - bubnwmorp.: c. 493 - 496 (56 Ha3B.). - ISBN 5-
94157-466-5
004.4 V57 VHDL [TekcT] : cnpaBo4HOe nocobue no 0CHOBaM $3blKa : 1
yuebHoe nocobue / B. M. babak [u gp.]. - M. : JO3KA-
XXI1, 2008. - 224 c. : puc., Tabn. - (MporpaMmmupyemble
cuctembl). - ISBN 978-5-94120-169-3
004.4 C 60 Conosbes, Banepwit Bacunbesnd. MNMpoekTnpoBaHme 15

7. TMepeyeHb pecypcoB MHOPMALMOHHO-TETEKOMMYHUKALNOHHOM CeTH

NHTEPHET, HeobxoaAnMBbIX NS OCBOEHUS ANUCLIUMNINHbI
[MepeyeHb pecypcoB MHGOPMaLMOHHO-TENEKOMMYHMKaLMOHHOW ceT MHTEPHET, Heo6xoanmbIX
[J151 OCBOEHUSA AUCUMN/IMHBI NPUBEAEH B Tabnuue 9.

Tabnmua 9 — MepeyeHb PecypcoB MHGOPMALNOHHO-TENEKOMMYHMKaALMOHHOW ceTn MHTEPHET,
HEe06X0AMMBIX A1 0CBOEHUS ANUCLUMN/INHBI

URL agpec HanmeHoBaHMe

8. MepeyeHb NHGOPMALMOHHBIX TEXHO/IOTUIA, UCMO/b3YeMbIX MPK

OCYLLLeCTB/IeHMI 06pa3oBaTe/IbHOro npotiecca no AMcunnavHe
8.1. TlepeyeHb NporpammMHOro obecneyeHms
lMepeyeHb NCNONbL3YeMOro NpPorpaMMHoro obecrneyeHuns npegcrasseH B Tabnumue 10.

Tabnuua 10 — MepeyeHb NporpaMMHOro obecreyeHns

Ne n/n

HanmeHoBaHMe

He npegycmoTpeHo

MepeyeHb UCNOMb3yeMbIX MH(DOPMALIMOHHO-CNPABOYHbIX CUCTEM MNpeAcTaBneH B Tabnuue 11.

8.2.  TlepeyeHb MH(OPMALVMOHHO-CMPABO4YHbIX CUCTEM

Tabnmua 11 — MNMepeyeHb MHHOPMALMOHHO-CMPaBOYHbIX CUCTEM

Ne n/n

HanmeHoBaHMe

10
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He npegycmoTpeHo

9. MaTepuasnibHO-TexHUYecKas 6a3a, Heo6XoAMMas AN1s OCYLLECTBIEHUS

obpasoBaTenIbHOro npotiecca no AucuunanHe
CocTaB MaTepuasibHO-TEXHUYECKOI 6a3bl NpeacTas/eH B Tabnmue 12.

Tabnmua 12 — CocTtaB MaTepuasibHO-TEXHUYECKOI 6a3bl

o Howmep ayamtopum
HanmeHoBaHMe COCTaBHOW YacTu MaTepuasibHO-
Ne n/n y (Npw
TEXHNYEeCKOon 6a3bl
Heo6Xx04UMOCTHN)
1 JleKunoHHana ayanTopus
2 Nabopatopus 22-08

10. POHA, OLIEHOYHbIX CPEACTB /151 NPOBEAEHMS MPOMEXYTOUHOM aTTecTaumnm

obyyaroLmMxcs no AnNCuUmnInHe
10.1. CocrtaB (hoHAa OLEHOYHbIX CPeACTB NpuBeAeH B Tabnmue 13
Tabnmua 13 - Coctas (hoHAA OLEHOUHbIX CPEACTB A1 NPOMEXYTOYHO aTTecTalum

Bua NpoMexXyTouHoli aTTecTauum MprUMepHbIli NepeyeHb OLEHOUHBIX

cpeacTs

JK3ameH

Cnncok BONPOCOB K 3K3aMeHy
3K3aMeHaLUNOHHbIE BUNETbI

[nhhepeHUpoBaHHbIN 3a4€T

Cnncok Bonpocos

BbINonHeHMe KypcoBoii paboThi

JKcnepTHasd  OueHKAa  Ha  OCHOBE
TpeboBaHWUI K COLEepPXaHUI0 KypcOBOiA
paboTbl N0 AUCLMNVHE.

10.2. TepeyeHb KOMMETEHLMA, OTHOCALLMXCA K OUCUMMAMHE, W 3Tanbl UX (HOPMMPOBaHWUSA B
npouecce 0CBOeHUS 06pa3oBaTe/ibHON NPorpaMmbl NpUBeAeHbI B Tabnmue 14.

Tabnmua 14 — lNepeyeHb KOMMETEHUMIA C yKaszaHWeM 3TanoB WX (HOPMMPOBaHWA B MnpoLecce
0CBOEHMA 06pa3oBaTe/ibHOM NPOrpammbl

Homep cemecTpa

A1anbl GopMMpoBaHMS KOMMNETEHLMIA M0
aucumnnanHam/npakTukam B npotecce ocsoeHus Orl

MK-1 «cnocobHOCTb BbIMOMHATL MaTeMaTUYecKoe MoaennpoBaHmne 00bEKTOB U npoueccos Mo
TWUNOBbIM METOAMKaM, B TOM 4Yucne C WCNOJIb30BaHMEM CTaHAAPTHbIX MaKETOB MPUKIafHbIX

nporpaMm»

YuebHas npakTmKa

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

LinchpoBble YCTPOACTBA 1 MUKPOMPOLLECCOPbI

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

NN OO, oT DN

LinchpoBble YCTPOICTBA M MUKPOMPOLIECCOPSI

\l

[MporpammupyemMble  YCTpOCTBa  UMDPOBOA  06pabOTKM
CUrHanoB
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MporpaMMMpPOBaHKE MUKPOMPOLIECCOPOB

OCHOBbI TEOpPUKX ONTUMM3ALUN

YcTpoiicTBa npuema 1 06paboTKy CUFHA/IOB

o | 00| 00|

MporpaMmupyemble  YCTpOWCTBa  UMGPOBO  06paboTKM
CUrHaNoB

8

OCHOBbI MaTeMaTM4ecKoro MoJenvMpoBaHNs PaanoTeEXHUYECKNX
cucTem

MNMK-4

«CMOCOBHOCTL  MPOBOAY

Tb  NpeaBapuTenbHOE TEXHUKO-3KOHOMWUYECKOE 060CHOBaHVe

MPOEKTOB PafMNOTEXHUYECKUX YCTPOWCTB U CUCTEM»

2

MatepwranoseaeHme

AneKkTponuTaHue YCTPOINCTB 1 CUCTEM

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

YCTpOIACTBa reHepUpoBaHUs U (HOPMUPOBAHUS CUTHANOB

OCHOBbI KOHCTPYMPOBaHUA U TEXHOI0rMK npomnssoacTea POC

YcTpoiicTBa npuema 1 06paboTKy CUTHA/IOB

Yctpoiictea CBY 1 aHTEHHbI

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOPbI

MporpamMMypoBaHyie MUKPOMPOLIECCOPOB

NN OO o oo b~

OKOHOMUMKaA 1 opraHun3auma Npon3BoACTBa

~

MporpammupyemMble  YCTPOCTBa  UMDPOBOM  06pPabOTKM
CUrHanoB

LinchpoBble YCTPOICTBA M MUKPOMNPOLIECCOPSI

YcTpoiicTBa npuema 1 06paboTKy CUTHA/IOB

CpefcTBa MHTPOCKOMMUK

OCHOBbI OMTO3/IEKTPOHUKN

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

MporpaMmupyemble  YCTPOWCTBa  UMGPOBOM  06paboTKM
CUrHaI0B

| 0 |0l NN

Pun3nyeckmne 0CHOBbI aKyCTOOMTOINEKTPOHUKN

MK-5 «CNocoBHOCTb OCYLLECTBNATL COOP WM aHanM3 WCXOAHbIX [AaHHbIX ANnd  pacyeta U
MPOEKTMPOBaHUA [eTasneid, Y30B U YCTPOMCTB PafnOTEXHUYECKNX CUCTEM»

3

DNeKTPOoHMKa

PagnotexHuyeckue Lenn N CUrHabl

SneKTponMTaHne YCTPOICTB 1 CUCTEM

ONEKTPOHMKa

O6paboTKa peyeBbIX CUrHaN0B

PaInOTeXHNYECKNE Lienu 1 CUrHanbI

OCHOBSbI TeneBnaeHUA

YCTpOIiCTBa reHepUpoBaHUs U (HOPMUPOBAHUS CUTHANOB

KsaHTOBbIE Npubopsl CBY

ANeKTPOAMHAMIKA U PacrpoCcTpaHEHWe PaJuoBOSIH

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

[o22INe>RING RING RIS RIS HRNS ) NI S S S0 I S R S Y V)

LinchpoBble YCTPOACTBA 1 MUKPOMPOLLECCOpbI
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YctpoiictBa CBY 1 aHTEHHBbI

CurcTeMbl 0TOGPaXKeHUs HGOpMaLMK

OCHOBbI KOHCTPYMPOBaHUA 1 TEXHOI0rMK npomnssoacTea POC

Mpon3BoacTBeHHast  (HayyHoO-McCneaoBaTenbcKas — paboTa)
npaKTuKa

LinchpoBble YCTPOICTBA M MUKPOMPOLIECCOPSI

NN OO (OOl Oo

CpeacTa MHTpPOCKONUN

\l

MporpaMmupyemble  YCTPOWCTBa  UMGPOBO  06paboTKM
CUrHaI0B

[MporpammupyemMble  YCTPOMCTBa  UM(DPOBOA  06pabOTKM
CUrHanoB

CucTeMbl 1 ceTn paamocBa3n

OCHOBbI CNYTHUKOBbLIX PaANOTEXHNYECKMX CUCTEM

Cunctembl paanocBaA3v € NOABUXHBLIMA 06beKkTaMm

OCHOBbI OMTO31EKTPOHUKN

dun3nYeckmne 0CHOBbI aKYCTOOMTO3J/IEKTPOHUKN

00| 00| OO| CO| CO| O ©O

MoMeX0yCTONUNBOCTb PAAMOTEXHNUYECKUX CUCTEM

8

MatemaTnyeckmne MeTobl B pafMOTEXHNKE

MK-6 «roTOBHOCTb BbIMO/HATL PacyeT W MPOEKTMPOBaHWE [eTaneil, y3NnoB W YCTPOICTB
PaAMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKIM 33[jaHVEM C MCTIO/b30BaHNEM CPEACTB
aBTOMATM3aLMM NPOEKTUPOBAHUS»

MatepnanoBegeHune

DNeKTPoHMKa

ONEKTPOHMKa

PagnoasTomaTtumka

AneKkTponuTaHue YCTPONCTB 1 CUCTEM

KBaHTOBblE Npubopsl CBY

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

YcTpoiicTBa npuema 1 06paboTKV CUFHA/IOB

Yctpoiictea CBY 1 aHTeHHbI

CXeMOTeXHMKa aHaNoroBbIX 3M1EKTPOHHbIX YCTPOCTB

LinchpoBble YCTPOICTBA M MUKPOMPOLIECCOPSI

o |looloolvoal s w N

OCHOBbI KOMMbKOTEPHOTO MPOEKTUPOBAHMA PafM03N1eKTPOHHbIX
cucTem

MporpaMmupyemble  YCTPOWCTBa  UMGPOBO  06paboTKM
CUrHaI0B

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

MporpaMMMpPOBaHKE MUKPOMPOLIECCOPOB

LinchpoBble YCTPOICTBA M MUKPOMPOLIECCOPSI

OCHOBbI MaTeMaTU4ecKoro MoAenMpoBaHnA PafnoTEXHNYECKNX
CUCTEM

[MporpammupyemMble  YCTpOCTBa  UMDPOBOA  06pabOTKM
CUrHanoB

OCHOBbI TEOPMM ONTUMM3ALLNN

YcTpoiicTBa npuema 1 06paboTKV CUrHA/IOB
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MK-18 «cnocobHOCTb BMageTh NpasuiaMm 1 MeToLamu
MOHTaXa, HaCTPOMNKM U PErynMpoBKn y3/10B
PafNOTEXHUYECKMX YCTPOMCTB U CUCTEM>

5 CXemMOoTexHUKa aHaI0r0BbIX 3/1EKTPOHHbLIX YCTPOWCTB
6 CXeMOTeXHMKa aHa/10roBbIX 3/IEKTPOHHbIX YCTPOMCTB
6 YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB
6 LIMhpoBble yCTpoicTBa 1 MUKPOIPOLLECCOPbI
7 [MporpaMMmnpoBaHne MUKPOMpPOLLECCOPOB
7 LimchpoBble yCTpOICTBA 1 MUKPOMNPOLLECCOPbI
. MporpammupyemMble  YCTpOCTBa  UMDPOBOM  06pPabOTKM
CUrHaNoB
7 YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB
g MporpaMmupyemble  YCTpOWCTBa  UMGPOBO  06paboTKM
CUTHaNoB
8 YcTpoiicTBa nprema 1 06paboTK1 CUrHaI0B
MK-19 «Cnoco6HOCTb MPUMHUMATL Y4yacTUe B OpraHM3aumMm TEXHWYECKOro OOCNYXMBaHWUA W
HaCTPOWNKK
PaAMOTEXHUYECKNX YCTPOMNCTB U CUCTEM
5 CXemMOTexXHUKa aHaI0r0BbIX 3/1EKTPOHHbLIX YCTPOWCTB
5 MeTponoruns n pagmon3mepeHns
6 LimchpoBble yCcTpOICTBA 1 MUKPOMNPOLLECCOPbI
6 CXeMOTeXHMKa aHa/10r0BbIX 3/IEKTPOHHbIX YCTPOMCTB
6 YcTpoiicTea npremMa 1 06paboTKun CMrHanoB
7 YcTpoiicTBa nprema 1 06paboTK1 CUrHaI0B
7 LimchpoBble yCcTpoOICTBA 1 MUKPOMNPOLLECCOPbI
7 MporpaMmupyemble  YCTpOWCTBa  UMKPOBOK  06paboTKM
CUrHaNoB
g MporpammupyemMble  YCTPOCTBa  UM(DPOBOM  06pPabOTKM
CUrHaNoB
8 YcTpoiicTBa nprema 1 06paboTK1 CUrHaIOB

MK-21 «cnoco6HOCTb COCTaBMATL 3as9BKM Ha 3anacHble feTa/lv U pacXOf4Hble MaTepuasbl, a Takxe
Ha MOBEPKY 1
KannmbpoBKy annapaTypbI»

5 CXeMOTexXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

MeTponoruns n paguon3mepeHns

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOPbI

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

LlnchpoBble yCTPOICTBA U MUKPOMPOLLECCOPbI

NN OO 01

SKOHOMMKA 1 OpraHm3aLms NpPoM3BoOACTBa

[MporpammupyemMble  YCTPOCTBa  UM(DPOBON  06pPabOTKM
CUrHanoB

MporpaMmupyemble  YCTpOWCTBa  UMGPOBO  06paboTKM
CUrHaI0B
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10.3. B KayecTBe KpuTepumeB OLEHKWM YPOBHA CHOPMMPOBAHHOCTU (OCBOEHWSA) Y 00yuvaroLmxca
KOMMNETEHUMIN NPUMEHSETCS LIKana MOAY/IbHO—PENTUHIOBON CUCTEMbI YHUBepcUTeTa. B Tabnuue
15 npeactaBneHa 100-6annbHad W 4-6an/bHas  LWKaibl A0S OUEHKM  CDOPMMPOBAHHOCTY
KOMMNETEHUMA.
Tabnumua 15 —KpuTtepum oLeHKN YPOoBHS CHOPMUPOBAHHOCTM KOMMNETEHLINI

OLeHKa KOMMeTeHLnn

100-
OasibHas
LIKana

4-banbHas
LLUKana

XapaKTeprCTMKa CHOPMUPOBAHHBIX KOMMETEHLINIA

85<K<100

«OT/INYHO»
«3a4TEHO»

- obyvarowmiics rnyboKo W BCECTOPOHHE YCBOWA MNPOrpaMMHbIiA
marepuarn;

- YBEPEHHO, JIOMMYHO, MOC/eA0BaTEIbHO M FPAMOTHO ero u3naraet;

- ONUpasicb Ha 3HaHUSi OCHOBHOW W AOMNOMHUTENLHOW NUTEPATYpbI,
TECHO MpPVBA3bIBAET YCBOEHHbIE Hay4Hble MONOXKEHWS C NPaKTUYECKON
[eATeNbHOCTbIO HanpaBeHus;

- YMeno 060CHOBbLIBAET M apryMEHTUPYET BblABUraeMble UM UAEN;

- fenaeT BbIBOAbI N 0606LLEHNS;

- CBOBGOAHO BNafeeT CUCTEMON CNeLNann3npoBaHHbIX MOHATWIA.

«XOpOLLIO»
«3aYTeHO»

- 0OyyvatoLMincs TBEPAO YCBOM NPOrpaMMHbIA MaTepuas, rpamMmoTHO U
Mo CyWEeCTBy W3naraeT €ero, Onupascb Ha 3HaHWA OCHOBHOWA
NUTepaTypsbl;

- He 10MYCKaeT CYLECTBEHHbIX HETOYHOCTEN;

- YBAI3bIBAET YCBOEHHbIE 3HAHWA C MPaKTUYECKON [AesTeNbHOCTHHO
HanpaBneHus;

- apryMeHTUPYET Hay4Hble MOIOXKEHNS;

- fenaeT BbIBOAbI N 0606LLEHNS;

- BNafeeT CUCTEMOM CreLnann3npoBaHHbIX MOHATUIA.

55 <K< 69

«Y[I0BJIETBOPU
Te/IbHO»
«3a4TeHO»

- 06yyatoLLMiics YCBOWA TONIbKO OCHOBHOM NMpOrpamMMHbIA MaTepuan,
Mo CYLIECTBY M3M1araeT ero, onupasicb Ha 3HaHUsS TOMbKO OCHOBHO
nnTepaTypsl;

- [0MNYCKAeT HeCYLLECTBEHHbIE OLLUNGKN 1 HETOUHOCTU;

- WCMbITbIBAET 3aTPYAHEHUS B MPAKTUYECKOM MPUMEHEHUN 3HAHWIA
HanpaBneHus;

- CNabo apryMeHTMPYeT HayuHble NOMOXKEHNS;

- 3aTPYAHSIETCS B YOPMYNMPOBAHMN BbIBOZOB M 0GOGLLEHNIA;

- YaCTUYHO BMIaZieeT CUCTEMON CreLyanv3npoBaHHbIX NOHATUIA.

K<s4

«HEY/IOB/ETBO
PUTENBHO»
«He 3a4TEHO»

- 00yyvaloLMIACs He YCBOW 3HAYMTENbHOM YacTM MNPOrpaMMHOro
marepuana;

- [ONycKaeT CYLLeCTBEHHble OWMWOKM U  HETOYHOCTU
paccMOTPeHUM NPO6/1eM B KOHKPETHOM Hanpas/ieHnu;

- UCMbITbIBAET TPYAHOCTU B MPAKTUYECKOM MPUMEHEHWN 3HAHWIA;
- He MOXET apryMeHTMpPOBaTb Hay4Hble MOIOXKEHUS;

- He (hopMyMpyeT BbIBOAOB M 0606LLEHWIA.

npu

10.4. TwvnoBble KOHTPO/IbHbIE 334aHNA NN NHbIE MaTepuasbl:

1. Bonpochl (3agaymn) ansa sk3ameHa (tabnmua 16)

Tabnuua 16 — Bonpocsl (3agayun) ans sKk3ameHa

Ne n/n MepeyeHb BONPOCOB (3afa4) 419 9K3ameHa
1 [MporpammupyemMble noruyveckme wHTerpasbHble cxembl (MJIVC): OnpegeneHue,
Ha3HaueHwue, o0Laa XapaKTepuUCTKa, OCHOBHbIE NapameTpbl.
2 [MporpammupyemMble fiormyeckne UHTerpanbHole cxembl (MANC): Knaccudmkauymmn (2

CTPYKTYpbl) MO CTEMeHW CNOXKHOCTM (MO apXUTEKTYPHbIM MpU3HaKaMm) -
MOKO/IEHVSIM 1 MO TUNy

no
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MporpamMmmupyemble noruyeckmne MHTerpasibHble cxembl (MANC): Knaccumkauma no
YPOBHHIO MHTErpauun

[MporpammupyemMble norunyeckme nHTerpasbHble cxemsl (MINC): Knaccmugmkauyms no
TUNY NamaTy

MpocTble nporpaMMupyemMble norudeckue yctpoictea (MM1Y): O606LieHHas
CTPYKTYpHasi cxema. O6LLas XapaKTepUCTIKa, OCHOBHbIE NapaMeTpbl

MpocTble nporpammupyemble norudeckme ycrpoictea (MMJ1Y): MNporpammmpyemvble
norndeckme matpuubl (MJ1IM) - HaszHaueHne ByepHbIX Kackafos, cxembl matpuy, U v
NI, cxemOTEXHMKA MOHTaXHbIX onepaumii Ha TTJ1-anemeHTax Ha npuMepe
peanu3auymmn AHD-hyHKUNN.

MpocTble nporpammupyemble norudeckune yctporictea (MMY):  PacwwupeHune
(hYHKLMOHa/IbHBIX BO3MOXXHOCTEN MporpaMMupyemMbix norndeckmx marpuy, (MJ1IM) 3a
CYET pean3aumMm CKOBOYHbIX (HOPM MepekntoyaTesibHbIX (YHKUUA (C NPUMEPOM).
HapatymsaHue (pacwmpeHme) MM,

MpocTble nporpammupyemble fiornyeckue yctpoiictea (MM/1Y):  MUKpPOCXeMbI
nporpammmpyemoin mMatpuyHoi norvkm (MMJT) - obuias xapakTepucTuka, CTPYKTypa,
cpaBHeHue ¢ MNJ1IM.

MpocTble nporpammupyemble noruuveckue yctpoiictea (MMY): O6orawleHne
(hYHKUMOHaNbHBIX BO3MOXHOCTEM - MpOorpaMMUMpoBaHue BbIXOAHOro  6ythepHOro
Kackaga, NpumeHeHve [ABYHanpaBfeHHbLIX BbLIBOLOB, BBeAeHWE 3/IEMEHTOB MaMATH,
1Cnonb30BaHMe pa3fenaeMbiX KOHbHOHKTOPOB.

10

BbasoBble MaTpuyHble Kpuctanibl (BMK): O6Lias XxapakTepuctuka, Kraccugukaumu,
cpaBHeHme ¢ MMJ1 n MJIM. aeonorns NpoeKTMpoBaHus ycTpoincTs Ha BMK.

11

basoBble MaTpuuHble Kpuctannbl (BMK): TMoHaTua 6GasoBoit sueilkn (BA) wu
(hyHKUMOHanbHOM sveikn (PHA). 2 nogxoga K hopmMMpoBaHWMIO cocTaBa bfA.
Bubnnoteka ®4A. Mapametpbl BMK.

12

basoBble maTpuuHble KpucTaiibl (BMK): KaHanbHble, 6eckaHanbHble U 6/104Hble
CTPYKTYpbI. NepudepuiiHblie 1 MaTpuyHble 6a3oBble ayeiiku (MBA n MBA).

13

CnoxHble  nporpammupyemble  norudveckme  yctpoiictea  (CMJ1Y):  O6uwas
XapakTepucTuka. MNpumep CTPYKTYPHOIR cxembl. CTPYKTypa PYHKLMOHaILHOIO 6/10Ka
(PB).

14

CnoxHble nporpamMMmupyemble normyeckue yctpoictea (CI1Y): Makposiueika B
coctase CI1/1Y. bnok BBoAa-BbIBOAA.

15

MporpaMmupyemble  NO/b30BaTENEM  BeHTW/bHble  MaTpuubl  (MMNBM):  Ob6uwas
XapakTepucTnka. OCHOBHble 0COGEHHOCTU. KOH(Urypupyemble noruyeckme 610Ku
(KNB).

16

[MporpammupyemMble Monb3oBaTeNieM BeHTU/bHble Matpuubl  (MMBM):  Mpumep
peanu3aumm cxem B 6asnce «2U-HE» Ha MeIKO3epPHUCTBIX KOH(UIYypUpyeMbIX
NOrnyecknx 6nokax.

17

[MporpammupyemMble Nonb3oBateneM BeHTUNbHble MaTpuubl (MIMBM): Vicnonb3oBaHue
KNB cpefHeii 3epHUCTOCTM Ha  My/nbTUNsekcopax. Wpgeonorus u  npumep
NCNO/b30BaHNS.

18

[MporpammupyemMble Nonb3oBaTenieM BeHTUbHble MaTpuupl (MIMBM): Vicnonb3oBaHne
KpynHo3epHUCTbIX KJIB Ha Ha ocHose [MM3Y (LUTSs). Wpeonorms u npumep
1CMo/b30BaHNA.

19

NHTepeinc JTAG 1 TEXHONOMMS rPpaHUUYHOr0 CKaHMPOBaHUS: Ha3HauYeHWe, OCHOBHas
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KOHLenuus, CTPyKTypa annapaTHbIX CpefcTB MHTepdeinca JTAG, peXXuMbl rpaHUYHOro
CKaHupoBaHusa

20 NuTepelic JTAG 1 TEXHONMOrMA FPaHMYHOr0 CKaHMPOBaHUA: fuelika FPaHUYHOro
ckaHvpoBaHua (BSC), ynpaBnswoowme CUrHaibl  FPaHUYHOTO  CKaHMPOBaHMA,
TPaHCNOPTHBbIV MeXaHW13M.

21 NHTepderic JTAG 1 TEXHOMIOMNSA rPaHUYHONO CKaHMPOBaHWA: CTPYKTYpa YCTPOCTBa
ynpaBneHns rpaHNYHbLIM CKaHNPOBAHUEM.

22 MJTNC 3-ro nokoneHus: «CUCTeMbI-Ha-KpUCTae» - 00LLas XapakTepucTmka.

23 MNC 3-ro nokoneHus: Hard-agpa, firm-agpa, soft-agpa.

24 MJTNC 3-ro nokoneHuns: OLHOPOAHbIE U 6/10YHbIE KCUCTEMbI-HA-KPUCTa/IIE.

2. Bonpocs! (3agaumn) gnsa 3aveta / audhepeHLMpoBaHHOro 3a4eTa (Tabnunua 17)
Tabnuua 17 — Bonpocol (3agayun) ans 3aveta / gndd. 3aveta

Ne n/n | MNMepeyeHb BONPOCOB (3aaa4) Ans 3ayeta / gnddepeHUMPOBaHHOrO 3a4eTa

1 OG6O06LLEHHbIV a/ITOPUTM NPOEKTMPOBaHUA YCTPONCTB Ha MINC.

2 CATIP dmpmbl Altera Quartus. ObLyas xapakTepucTnKa nakerta

3 CATIP dmpmbl Altera Quartus. 3Tanbl CoO34aHNA NpoeKTa

4 CATIP dumpmbl Altera Quartus. CpefcTsa onmcaHus NpoeKTa

5 CATIP dupmbl Altera Quartus. CpefcTsa Beputhnkaumy npoekTa

6 CAIP ¢upmbl Altera Quartus. brbnmoTteka PYyHKUMOHaIbHBIX MOAYNEN

7 CAIP dwupmbl Altera Quartus. CosfaHve NpoekTa B rpauyeckoM pefakTope.
Vepapxumsa npoekTa

8 CAIP thmpmbl Altera Quartus. CoeiMHEHMS 3N1EMEHTOB 1 (DYHKLMOHAbHbIX MOAY/EN
C NOMOLLIbKO KOHTaKTOB, LUWH U UMeH

9 CATP dupmbl Altera Quartus. Pegaktop BpeMeHHbIX Auarpamm

10 CATITP dmpmbl Altera Quartus. 3Tanbl KOMNUAALMM NPOEKTA

11 CATIP dwmpmbl Altera Quartus. MNapameTpbl IOrMYecKoro cMHTe3a

12 CATIP dupmbl Altera Quartus. @yHKLMN 1 BO3MOXXHOCTU pefakTopa (n3nM4eckoro
pasmMeLLeHmns

13 CATP dupmbl Altera Quartus. 3tanbl MOAENNMPOBaHNA NPOEKTa

14 AnemMeHTbI A3blka VHDL: K/t0YeBble CNOBa U UAEHTUMMKATOPDI

15 AnemeHTbI A3blka VHDL: cmBOnbl, MeHa

16 nemMeHThbI a3blka VHDL: rpynnbl, yncna.

17 CTpyKTypa TeKCTOBOro onucaHus s3bika VHDL: 06was cTpykTypa

18 CTpyKTypa TEKCTOBOro onuncaHms s3blka VHDL: geknapaums 6nbnmotek

19 CTpyKTypa TeKCcToBOro onucaHunsa asbika VHDL: geknapauma ENTITY

20 CTtpykTypa TekcToBoro onucaHua asbika VHDL: aeknapauma ARCHITECTURE

21 CTpyKTypa TEKCTOBOro onucaHua asbika VHDL: nepeMeHHbIe U CUTHabI

22 CTpyKTypa TEKCTOBOro onucaHuns a3bika VHDL: TUMbl JaHHbIX

23 CTpyKTypa TEKCTOBOro onucaHuna asbika VHDL: BbipaXXeHua U UX MHTepnpeTauns B
LM(POBOM YCTPOMCTBE

24 CTpyKTypa TEKCTOBOro onucaHua asbika VHDL: onncaHune CTpyKTyp

25 CTpyKTypa TEKCTOBOro onucaHua asbika VHDL: onvucaHne nosefeHna

26 CTpyKTypa TeKcToBOro onuncaHuns asbika VHDL: napannenbHble 1 NocnegoBatesbHble
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| onepatopel

3. Tembl U 3afiaHne ANS BbINOMHEHUA KYPCOBOM PaboTbl / BbIMOMHEHWUS KypCOBOro MPOEKTa
(Tabnuua 18)

Tabnmua 18 — MMpyMepHbIA nepedeHb TeM A9 BbIMOSHEHWUS KypCOBOW paboTbl / BbIMOIHEHUS

KypCOBOr0 MnpoekTa

MprMepHbIi NepeyeHb TeM ANS BbINOSHEHUS KYPCOBOWA pa6oTbl / BbINOHEHUS
KYPCOBOrO NMpoeKTa

Ne n/n

WcecnepgosaHme meradyHkumm Ipm_clshift

WccnepgosaHme merayHkumm Ipm_ram_dp

WccneposaHve merayHkumm lpm_ff

WccneposaHme merayHkumm Ipm_shiftreg

WccnepgosaHme merayHkumm Ipm_rom

WccnegoBaHve meragyHKUmM csdpram

WccneposaHme merayHkumm altdpram

WccneposaHme merayHkumm csfifo

ol N|o| g b w| N e

WccneposaHme meradyHkumm dcefifo

[EEN
o

WccneposaHme merayHkumm Ipm_ram_io

4. Bonpocbl 4715 NpoBefeHNs NMPOMEXyTOYHOW aTTecTauuy npu TectmpoBaHmm (Tabnmua 19)

Tabnumua 19 — MNMprMepHbIiA NepeyeHb BONPOCOB A1 TECTOB

Ne n/n MprMepHBbIii NepeyeHb BOMPOCOB A/ TECTOB

He npeaycmoTpeHo

5. KOHTpO/bHbIE U NpaKTUYeckue 3agaum / 3agaHus no amcumnnaunHe (tabnmua 20)
Tabnmua 20 — MprMepHbIA NepeyeHb KOHTPO/bHBIX Y NPaKTUYeCKMX 3aaad / 3agaHunin

Ne n/n MprMepHbIi NepeyeHb KOHTPO/BHBIX M MPaKTUYeCKnX 3a4ad / 3aaaHuii

He npegycmoTpeHo

10.5. Metoguyeckme maTepuasnbl, ONpefenstowye npouesypbl OLEHWBAHWUS 3HaHWA, YMEHWN,
HaBbIKOB 1 / WX OMbITa LeATENIbHOCTK, XapaKTepu3yroLWwmX aTanbl (hOpMMPOBaHNS KOMMETEHLWN,
cogepxatcs B MonoxeHnsax «O TeKyLLemM KOHTPO/Ie YCneBaeMoCTM U NPOMEXYTOYHOR aTTecTauum
cTyaeHToB YA, oby4arowmxcs Mo nporpamMmMbl BbiCLLEro o6pasoBaHusi» U «O MOAY/bHO-
PENTMHIOBOM CMCTEME OLIEHKM KayecTBa y4ebHOW paboTbl CTyaeHTOB B MY Al ».

11. MeToanyeckme yKasaHnA 419 00yYaroLLMXCA MO0 0OCBOEHNIO ANUCLUM/INHDI

Llenbto npenogasaHus gucumnaunHbl “TIYLOC" aBnseTca MNpofo/dKeHne u yrnybneHve
N3YYEHUS CXEMOTEXHUKWN YCTPOWCTB LMPPOBOIA 06pabOTKM CUTHAMOB, U3YYEHME TEOPETUYECKMX
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BOMPOCOB, CBSA3aHHbIX C METOAO/IOTNEN MPUMEHEHUS MUKPOCXEM MPOrpammupyeMoil NIOrMKK,
OCBOEHMe TEXHOMOrMKN NpoekTpoBaHus yctpoincts LLOC ¢ ncnonssosaHuem MANC.

MeToauyeckme yKasaHns 415 00y4atoLLmMXcsi N0 OCBOEHUIO JIEKLWMOHHOMO MaTeprana

OCHOBHOE Ha3HaueHue JIeKLUVOHHOIO MaTepuana — JIOTUMYECKU CTPOVHOe, CUCTEMHOE,
rny6bokoe 1 ACHOe N3M0XeHNe y4ebHOro matepuana. HasHauyeHne COBPEMEHHOW NleKLMKN B paMKax
ANCUMNANHBI He B TOM, u4TOGbI MOAYyYMTb BCH MH(OpPMauu0 No TemMe, a B OCBOEHMU
(hyHLaMeHTa/IbHbIX NPO6/EM AUCLMMNIUHBI, METOLO0B HAYYHOrO MO3HAHWS, HOBEMLLIMX JOCTUMXKEHWIA
Hay4yHOl  MbiciM. B y4e6HOM  mpouecce  NeKUuMs  BbINOJHSET  METOAOMOrMYECKYHO,
OpPraHM3auMoHHY0 U MH(OPMaLMOHHYIO (DYHKUUW. J1eKuMs pacKpbiBaeT MOHATWIAHBLIA annapat
KOHKPETHOI 061acTu 3HaHus, eé npobnembl, AaeT LUefbHOe MNpeAcTaBleHne O AWUCLMM/MHE,
MOKas3blBaeT B3aUMOCBS3b C APYTMMU AUCLUMIMHAMM.

MnaHypyeMble pe3ybTaTbl MPY OCBOEHUW 06YYaKOLLMMCA NEKLMOHHOIO MaTepuana:

— NONlyYeHNe COBPEMEHHbIX, LIeIOCTHbIX, B3aMMOCBA3aHHbIX 3HAHWIA, YPOBEHb KOTOPbIX
onpeaenseTcs Lenesol YCTaHOBKOM K KaXKAO0W KOHKPETHON TEME;

— MONyYeHMe onbIiTa TBOPYECKO paboThbl COBMECTHO C NpenogaBaTenem,;

— pasBuUTMe  MPOgeCCUOHANIbHO—AENOBbIX — KayecTB, /0GB K Mpegmety U
CaMOCTOSATE/IbHOO TBOPYECKOI0 MbILLIEHNS.

— nosBfeHne HeobX04UMOr0 NHTepeca, HE0OXOAMMOr0 A/1S CaMOCTOSATE/IbHON PaboThl;

— NONlyYeHWe 3HaHUI O COBPEMEHHOM YPOBHE PasBUTUA HayKW U TEXHWKM U O NPOrHo3e
NX pasBUTMS Ha BavKaliLme rogpl;

— HayunTcAa MeTofuuyeckn obpabaTbiBaTb MaTepuan (BblLeNATb [NaBHblE MbICAU W
MONOXEHUS, NPUXOANTL K KOHKPETHBIM BbIBOAAM, NMOBTOPATbL UX B Pa3/IMYHbIX POPMYIMPOBKaX);

—  MONyYeHNe TOYHOrO NOHMMaHUSA BCEX HEOOXOANMBIX TEPMUHOB 1 MOHSATUIA.

JIeKUMOHHbI ~ MaTepuMan  MOXET  COMPOBOXAATbCS  AEMOHCTpauMein  cnaingoB
MCMOMb30BaHMEM  Pa3faTOMHOro  MaTtepuana npu  NPOBEAEHWM  KOPOTKMX — AUCKYCCUMIl 06
0COGEHHOCTSX MPUMEHEHNS OTAENbHbIX TEMATUK MO AUCLMMNIINHE.

MeToaunyeckme yKasaHuns 47151 00y4aroLMXCA N0 MPOXOXAEHMIO N1labopaToPHbIX paboT

B xofe BbINONHEHMS NabopaTopHbIX paboTa 06yYatoLLMIACA AOMKEH YrNYyOUTb 1 3aKPenuTb
3HaHMA, NPaKTUYECKME HaBbIKWU, OBMAAETb COBPEMEHHON METOAMKOW N TEXHUKON 3KCMEpPUMEHTa B
COOTBETCTBMM C  KBa/M(DMKALMOHHOW  XapaKTepuUCTMKOW  obydaroulerocs.  BbinonHeHue
NabopaTopHbIX paboT COCTOMT M3 3KCMEPMMEHTa/IbHO-MPAKTUYECKOWA, pacyeTHO-aHa/IMTNYECKON
4acTei 1 KOHTPO/bHbLIX MEPOMNPUATHIA.

BbinosHeHVe nabopaTopHbIX paboT 0by4yaroWmMmca SBMASETCS HEeOTbEM/IEMON YacTblo
M3YYeHNs AUCUMM/MHLI, ONPefeNnsieMoil y4yebHbIM MaHOM W OTHOCWUTCA K  CpefcTBaMm,
06ecrneyrBaloLLMM peLleHne CeayroLMX OCHOBHbIX 3a4a4y Y 00y4atoLLerocs:

— npuobpeTeHne HaBbIKOB MCCNeL0BaHNA NMPOLECCOB, ABMEHNI N 0OBEKTOB, M3yYaeMbIX B
pamKax AaHHOW ANCLMMNAVHBI;

— 3aKpernneHue, pasBuTME W [eTanu3aums TEOPeTUYECKUX 3HaHWWA, MOMYYEHHbIX Ha
NeKUMSX;

—  MONyYeHNe HOBOI MH(OPMALMM MO N3YYaeMOi ANCUMMNINHE;

— MPUOBPETEHME HABbLIKOB CaMOCTOATE/IbLHOW paboThbl C NabopaToOpHbIM 060PYA0BaAHNEM U
npnéopamu.

3agaHue n TpeboBaHMS K MPOBEAEHMIO NabopaTopPHbIX paboT

Mepep BbINO/HEHVEM N1ABOPATOPHbIX PabOT CTYAEHT AO/MKEH M3Y4MTb COOTBETCTBYHOLLNIA
TEOPeTUYECKNIA MaTepuan, a Takke MNOAy4yMTb Yy MpenofaBaTens WHAMBMAYaNbHOE 3afaHue,
KOTOPOE OH OY/eT BbINOMHATL B MPOLLECCE NPOBEAEHNS N1abopaTopHON paboTbl.

CTpyKTypa 1 thopMa 0T4eTa 0 /labopaTopHON paboTe

OTyeT 0 /fabopaTopHO/ paboTe [AOMKEH COAepXaTb CBeAEeHWSs, WMOCTPUpYHoLLMe
BbINO/IHEHME CTYAEHTOM /labopaTopHOi paboTbl: Lenb paboTbl, ONMCaHMe NabopaToOpPHOWA
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YCTaHOBKM, MHAMBUAYa/IbHOE 3afjaHne, MPOLECC BbIMOMHEHWS PaGoTbl, Pe3yNbTaTbl M3MEpPeHWi,
Heo6X0AMMble PaCYeThl, BbIBOADI.

TpeboBaHMs K 0OPMNIEHMIO OTHETA O /labopaTopHON paboTe

BnaHkK TUTYNbHOrO MCTa OT4YeTa O NabopaTopHOl paboTe pacrnonioXkeH Ha cawte YA
http://guap.ru/guap/standart/titl_main.shtml. OTuyeT pfomkeH O6bITb OGOPMAEH N0 MpaBuIam
0(hopMNeHNsA TEKCTOBbIX JOKYMEHTOB B cooTBeTcTBUM ¢ TOCT 7.32-2001

MeToan4yecKme YyKaszaHus Ans  00y4darolmxcss Mo MPOXOXKAEHUIO  KYpPCOBOIO
npoeKTUpoBaHnA/ paboTbl

KypcoBoi npoekT/ pabota NpoBOAUTCA C Le/Iblo (POPMUPOBAHUA Y 06YYarOLLMXCA OnblTa
KOMM/IEKCHOTO peLLeHns KOHKPETHbIX 3afa4 NPO(eccMoHaNbHOW AeATeIbHOCTU.

KypcoBoli npoekT/ paboTa N03BONSIET 00yYatoLLEMYCS:

— CUCTEMaTU3MpOoBaTb M 3aKPenuTb MoJlyYyeHHbIe TEOPETUYECKMNE 3HAHMA U NPAKTUYeCKre
YMEHNA MO NPOMECCUOHAIBHLIM YYebHbIM  AWUCUMMIMHAM W MOLYNSAM B COOTBETCTBUM C
TpeboBaHMAMN K YPOBHIO MOATOTOBKW, YCTAHOB/IEHHbLIMW MPOrpaMMoin y4ebHON AUCLMMNIINHBI,
nporpammori NOAroTOBKYM CreLuanmcTa COOTBETCTBYHOLLENO YPOBHS, KBA/IM(MKaLMK,

— TMPUMEHUTb MONYYEHHble 3HAHWSA, YMEHUS W MPaKTUYECKUA OMbIT MPU  PeLLueHnm
KOMMJIEKCHBIX 33/iay, B COOTBETCTBMM C OCHOBHLIMW BUAaMW NPOMECCUOHIbHOWN LeATeIbHOCTH M0
Hanpas/ieHNo/ cneumanbHOCTW/ MporpaMme;

—  yrnybutb TEOPETMYECKME 3HAHUS B COOTBETCTBMM C 3ajaHHON TEMOA;

— copMmpoBaTb  YMEHUS  MNPUMEHSATb  TEOPETUYECKMEe  3HaHWA MpU  peLLeHum
HecTaHAapTHbIX 3ajay;

— MPUOBPECTU OMbIT aHA/IMTUYECKOW, PACYETHOM, KOHCTPYKTOPCKON paboTbl U
chopMmMpOoBaThL COOTBETCTBYHOLLME YMEHUS;

— copmupoBaTb YMeHWs paboTbl CO  CheuuanbHOW  IMTepaTypoi,  CNpaBOYHON,
HOPMaTVBHOM 1 NPaBOBO AOKYMEHTaLMEN N UHbIMUA NHOPMALMOHHBIMW UCTOYHUKaMU;

— copmmpoBaTb  yMeHMsi  (DOPMY/NMPOBaTb  JIOTUYECKM OOOCHOBaHHbIE  BbIBOAbI,
NpesIoKeHNs U peKoMeHAaunmn no pesynbTatam BbIMO/IHEHUS paboThl;

—  pa3BUTb MPOGECCMOHANTbHYIO MUCbMEHHYIO 1 YCTHYIO peyb 00y4aroLLerocs;

— pasBWUTb CUCTEMHOE MbIW/IEHME, TBOPYECKYHD WHUUMATUBY, CaMOCTOATE/IbHOCTb,
OPraH130BaHHOCTb Y OTBETCTBEHHOCTb 3a NPUHUMAEMbIe PeLLEHUS;

— copmmpoBaTb  HaBblKM  MNAaHOMEPHOW  pPerynsipHor  paboTbl  Hag — peLueHneM
MoCTaB/IEHHbIX 33/au.

CTpyKTypa NosicCHUTe/IbHOW 3anmncky KypcoBoi paboTbl / NpoekTa

3agaHue: uccnegoBatb B CAINP Quartus yCcTpOCTBO, NpefcTaBfieHHOe B 6MOGAMOTEKE
CTAHLAPTHbIX ~ KOMMOHEHTOB  MerajyHkumeid  (Bknwoyas  LPM-pyHKUMM M WHble
napameTpu3npoBaHHble (YHKLNN).

JTanbl BbinonHeHna Kri:

1. MonyumnTsb y Npenojasartens 3afjaHvie — 04HY MeraqyHKUMO.

2. Pabotas B rpaguyeckom pepaktope Quartus, uccnegoBaTb ee: BXofbl (06s3aTesibHble /
Heobs3aTeNbHbIE), BbIXOAb! (0653aTeNbHble/He0bs3aTe/bHbIE), (hOpMaT BXOAHbIX AaHHbLIX, (hopmaT
BbIXOLHbIX [aHHbIX, perynvMpyemble napaMeTpbl. Ha [aHHOM 3Tane TakXe Heobxogumo
CaMOoCTOATE/IbHO OCBOUTL PaboTy B OKHe pefaKTpoBaHWs BbIBOLOB/MapamMeTpoB.

3. OnpepenuTb, K  KakoMy  Tuny  YCTPOMCTB  OTHOCUTCA  MerayHKLuA
(CMHXPOHHOE/aCUHXPOHHOE, KOMBOUHALMOHHOE/NOCeA0BaTe/IbHOCTHOE U T.4.). OnpeaennTb (B T.4.
aHaINTUYECKN) PYHKLMIO 3aaHHOW MeradyHKLmMK, ¢ Kakumu cemelictBamu MJTAC dmpmbl Altera
[aHHasa MerayHKUmMA Hambosee COBMeCTMMa. B COOTBETCTBMM C BbISIBIEHHBIM TUMOM YCTPOMCTBA
M BbINOMHAEMON UM (DyHKUMel pa3paboTaTb B rpamueckoM pefaktope Quartus cxemy A/
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TECTUPOBaHUS 3alaHHOM MerayHKLMK, BblIOpaTb 3/1EMEHTHYHO 6a3y (CEMENCTBO) ANs peannsaumm
NpoeKTa.

4. BbINONHWUTbL KOMAWAALMIO NPOEKTA.

5. MpoTecTMpoBaTb MerayHKUMIO B pefakTope BPEMEHHbIX Auarpamm. Y6eauTbCsi, 4TO
MerathyHKUMSI BbIMONHAET 3afaHHYH (DYHKLMIO, MPOBEPMTb ee paboTy BO BCEX AOCTYMHbIX
pexxmmax (B T.4. NPX Ha/IMYMM CUTHANOB Ha «Heobs3aTeNbHbIX» BX0A4aX).

6. B noscHUTENbHON 3annCKe onmncaTb BCe 3Tarbl MCCNeA0BaHNS.

TpeboBaHMs K 0(hOPMIIEHUIO MOSACHUTESIbHON 3aMCKM KypcoBoi paboTbl / npoekTa

BnaHK TWUTYNbHOrO NMCTa MOSICHATENbHOM 3anMMCKU  pacnonoXeH Ha caiite YA
http://guap.ru/guap/standart/titl_main.shtml

MosicHUTEeNbHAA 3anucKa Jo/MKHA ObITb OhOpPM/IEHA NO Npasuiam 0POPMIEHNA TEKCTOBbIX
LOKyMeHTOB B cooTBeTcTBUN ¢ TOCT 7.32-2001.

MeToanyecKme yKazaHust A1 00ydatoLMXCs MO MPOXOXKAEHUIO CaMOCTOSITE/IbHOM
paboThl

B xoae BbIMNOMHEHMS CaMOCTOATENbHON paboTbl, 06y4YatOLIMIACA BbINOMHSET PaboTy Mo
3alaHnNo 1 NpyY METOAMYECKOM PYKOBOACTBE MpenogasaTens, HO 6e3 ero HernocpeaCTBEHHOrO
yyacTus.

[Ona obyuvarowmxcsd no 3ao4HoM Qopme 06YyYeHUs, CaMOCTOATENlbHas paboTa MOXET
BK/IHOYaTb B Ce0S KOHTPO/IbHYIO paborTy.

B npouecce BbINOMHEHNS CaMOCTOSATENIbHOW pPaboTbl, Y 06ydaroLlerocs gopmupyercs
LienecoobpasHoe naaHMpoBaHMe paboyero BPeMeHW, KOTOPOE MO3BO/SIET MM pa3BMBaTb YMEHUS W
HaBbIK/ B YCBOEHWM 1 CUCTEMATU3aLMN NPUOBPeTaeMbIX 3HaHWIA, 06ecnevnmBaeT BbICOKUIA YPOBEHb
yCneBaeMOoCTU B Nepuof 06yYeHus, MOMOraeT noay4ynTb HaBbIKW MOBbILLEHWS NPO(ECCUOHaNBHOMO
YPOBHS.

MeToguyeckumMM  MaTepuanaMi,  HanpaBAsloOWMMKW  CaMOCTOSTE/IbHYKO  paboTy
06yuatoLLMXCA ABNSAKTCA:

—  Y4eBHO-MeToANYECKNIA MaTepran No AUCLMNIINHE;

— MEeTOAMYECKME YKa3aHUsA MO BbIMO/HEHMIO KOHTPO/IbHLIX paboT (41 06yvaroLmxcs no
3a04HOI (hopme 06yYeHUs).

MeToanyeckme yKasaHus AN 00y4daloLUMXCS MO0 MPOXOXKAEHUIO MPOMEXXYTOUHOM
arTecTaummn

MpomexxyTouHas aTTecTaums obyyaroLmxcs npegycmaTpuBaeT OLleHVBaHNe
MPOMEXYTOUHbIX M OKOHYaTeNbHbIX Pe3ynbTaToB 00y4yeHWUs Mo aucumnavHe. OHa BKKOYaeT B
ceobs:

— 3K3aMeH — ()opMa OLIEHKW 3HaHWiA, NMOMYYEHHbIX 00yYatoLMMC B MPOLECCE N3YUeHNst
BCEW ANCLMNINHBI UW ee YacTu, HaBbIKOB CaMOCTOATENbHOM PaboThl, CIOCOOHOCTM NMPUMEHSTL X
AN PeLleHns MpaKTMYecKMX 3adad. OK3aMeH, KakK MpaBu/io, MpOBOAUTCS B  Mepuof
9K3aMeHaLMOHHOM CeCCMM N 3aBEepLUIAEeTCS aTTECTALMOHHON OLEHKON «OT/IMYHO», «XOPOLLIO»,
«Y[I0BNIETBOPUTE/NbHO», «HEY/JOB/IETBOPUTE/NLHO.

— 3a4eT — 3TO (hopmMa OLEHKM 3HaAHWI, MONYYEHHbIX OOYYaloLMMCA B XOAe M3yyeHus
y4ebHOl ANCUMNANHBI B LIENOM MW NPOMEXYTOYHas (MO0 OKOHYaHWM CeMecTpa) OLEeHKa 3HaHWI
06y4aroLMMCA MO OTAeNbHbIM pa3aenam AUCLUUN/VHbBI C aTTECTALMOHHON OLEHKOW «3a4TeHO» U
«HE 3a4YTEHO».
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— Ou(depeHUMpoBaHHbIA  3a4eT — 3TO  (JopMa OLEHKM  3HaHWIA, MOJYyYeHHbIX
0byyaroLWmMcs Npu U3yYeHUN LUCUMMNINHBI, MPU BbIMOSHEHUN KYPCOBbIX MPOEKTOB, KYPCOBbIX
paboT, Hay4YHO-MUCCNeLoBaTeNIbCKUX PaboT M NPOXOXAEHUM MPaKTUK C aTTeCcTalMOHHON OLEHKOM
«OT/TNHHO», «XOPOLUO», «y[0BMETBOPUTENBHO», «HEYAOBNETBOPUTE/TBHO».

CuctemMa OLEHOK MpW MNPOBELEHWUN TMPOMEXYTOUYHOW aTTecTauuMm OCYLLECTBNSETCA B

COOTBETCTBMM C TpeboBaHWAMM [1onoXKeHMn «O  TeKylWem KOHTPO/ie YCreBaeMoCTU U
MPOMEXYTOUYHON aTTecTaumMm cTygeHToB [YAI, o6ydarowmxcs no nporpaMmmbl  BbICLLETO
obpasoBaHusi» U «O MOAYNbHO-PEMTUHIOBOM CUCTEME OLIEHKM KayecTBa Y4eOHOW paboThl
CTyneHToB B ' YAIl».



JINCT BHeCeHUs U3MeHeHUIA B paboyyto MporpaMmy AUCLUUMINHBI
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[JaTa BHeceHus
N3MEHEHWI 1
AOMNOMHEHWIA.

Mognuck BHecLero
N3MEHEHWS

CogepkaH1e M3MEHEHIA 11 AOMOHEHWIA

Jara n Ne
npoToKo/a
3acefjaHus

Kadeapbl

Mognuck
3aB.

Kachespoli




