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AHxHoTtanus

Jucnunnuna «IIpoekTrnpoBaHue yCTPOIMCTB HA OCHOBE CUCTEM Ha KPUCTAJLIE» BXOIUT B
o0pa3oBaTeNbHYI0 MPOrPaMMy BBICHIETO OOpa30BaHHUS — MPOTPAMMY MArUCTPATyphl IO
HarpaBjeHu0 ToArotoBku/ crneruanbHOocTH 11.04.04 «ONEKTpOHWKA W HAHODJICKTPOHUKAY
HanpaBieHHOCTH «CucteMbl cOopa, 00paboTKK U oTOOpaxeHus MHpopMaruuy. JluciuminHa
peanusyetcs kadeapoit «No23».

JuctuminHa HameneHa Ha GOpMHUpPOBaHKE Y BBITYCKHUKA CICTYIONINX KOMIIETCHITHIA:

[TK-3 «Croco6eH ucmoap30BaTh CEMATU3UPOBAHHBIE CUCTEMbBI aBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS JJISi CUHTE3a JIOTUYECKUX CXEM, MOJCIMPOBAHUS W BepUUKALUS MOJEICH,
HAIMCAaHHBIX HA SI3bIKAX OMHMCAHMS almnapaTypbh»,

[TK-4 «CriocoOeH oCyIIECTBIATh XapaKTePHU3AIUIO CIIOKHO-(PYHKIIMOHAIBHBIX ITU(PPOBBIX
OJIOKOB M TPOCKTHUPOBATH JJICKTPUUYECKHE CXEMbI IU(POBBIX JJIEKTPOHHBIX YCTPOWCTB,
peanusytolue TpedyeMble Joruueckre PyHKIumny;

[TIK-8 «CriocobeH BBITIOJHATh HAYYHO-UCCIIEIOBATEILCKYI0 PabOTy C IENbI0 CPABHEHHS
pe3ynbTaToB  (DYHKIMOHAIBHO-IOTUYECKOTO  MOJEIMPOBAHUS U CXEMOTEXHHYECKOTO
MOJIETTUPOBAHUS U3CIIUN AIIEKTPOHUKI.

Conepxanve AUCHUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBS3aHHBIX C NPUHIMIIAMHI
IOCTPOCHUSI U OCOOEHHOCTSX (DYHKIIMOHMPOBAHUS YCTPOHCTB KJiacca ‘‘cucTeMa-Ha-KpHucramuie”
(System-on-Chip, SoC), HomeHKkIaType KOMITOHeHTOB SOC M OCHOBHBIX cepax X MPUMEHEHHS.

[IpenogaBanue AMCUMIUIMHBI TpeAycMaTpUBaeT cieayioume (OpMbl OpraHHU3alUH
y4eOHOTO mpolecca: JeKIHH, JJabopaTopHbIe pabOThl, CAMOCTOSITEIbHAS PadOTa CTYICHTA.

[IporpaMMoii AUCHUMIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalusA B (hOpME IK3aMEHa.

OO0mass TpyJO0€MKOCTh OCBOEHHUS AUCLMILIUHBI COCTaBisAeT 3 3aueTHbIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO JUCIUIUINHE KPYCCKHUID.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIbTATOB O0YUECHHS MO JUCLUTUIMHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

[Ipennasnauenue aucruiuivHbl “IIpoekTHpoBaHHE yCTPOMCTB Ha OCHOBE CUCTEM Ha
KpUCTaJlJIe” 3aKII0YaeTcsl B MPUOOPETEHUHU CTyJIEHTaMU HEOOXOAMMOr0 MUHMMYMa 3HAHUU IO
TEOPUU TPOEKTUPOBAHUS YCTPOMCTB U CUCTEM Ha COBPEMEHHOM 2JIEMEHTHOH 0a3e — cucTeMax Ha
KpHUCTaJIe.

1.2. ucuurmuiiHa BXOAMT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHUKAMH
00pa3oBaTeNIbHbIX OTHOIICHUH, 00pa30BaTeNIbHOI MporpamMmbl BhICIIEro 0OpazoBaHus (najnee —
OII BO).

1.3. TlepeuyeHs miaHupyeMbIX pe3yJbTaTOB O0YUYEHUS MO IUCHUIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCUMILIUHBI OOydarOIMIUNCSA AODKEH 00JaJaTh CleNyHNIMMHU
KOMIIETEHIIMSIMU WM UX 4YacTsIMHU. KoMIeTeHIIMY 1 MHAMKATOPbl X JOCTH)KEHUS IIPUBEJICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Kareropus (rpynna) | Kox u HaumeHoBaHue Kon v HaumeHoBaHMe HHIUKATOpA
KOMIIETEHIIUU KOMIIETEHIIUU JIOCTHKEHUS] KOMIIETEHIIUU
IT1K-3.3.1 3HaTh 371€MEHTBI TEOPUH CIOKHBIX
U(PPOBBIX CUCTEM, OCHOBHBIEC TPUHIIUIIBI
CKBO3HOT'O IIPOEKTUPOBAHUS, MAPLIPYT
a3pabO0TKH U BepupUKAIH HUPPOBBIX
[1K-3 Cnocoben paspa® pu¢ ¢p
YCTPOICTB, pa3pabOTaHHBIX C
HCII0JIb30BATh
HCIIOJIb30BaHUEM CKPHUIITOB HaIlUCAHHBIX, HA
CIEMaIN3UPOBAHHbIE
BCTPOEHHBIX S3bIKAaX OMUCAHUS anmapaTyphbl
CUCTEMBI
[TIK-3.Y.1 ymeTh NpoBOIUTE ONKUCAHUE
aBTOMATU3UPOBAHHOTO .
Mojieniell I(POBBIX CXEM Ha MOBEIEHYECKOM
MIPOEKTUPOBAHUS JIJISt .
[TpodeccuonanbHbIe A3BIKE, OCYLIECTBIIATDH MOJHBIN LUK
CUHTE3a JIOTUYECKUX
KOMIIETEHIINH ABTOMATUYECKOTO MPOEKTUPOBAHUS
CXEM, MOJIETTUPOBAHUS
U(PPOBBIX CXEM C HCIIOJIb30BAaHHEM CKPHIITOB
1 BepupuKaus
< HalMCaHHBIX, HA BCTPOEHHBIX SA3bIKaX
Mojienen,
ONMCAHUS anmnapaTypbl
HaIKMCaHHBIX Ha
[1K-3.B.1 BnageTh cnenuaau3upoBaHHBIMU
A3BIKAX OMHCAHUS
CUCTEMaMH aBTOMaTHU3UPOBAHHOTO
anmaparypbl
MPOEKTUPOBAHUS JIJIsI CHHTE3a JIOTHYECKHIX
CXeM, MOJICTTMPOBAHUS M BEpUPHUKAIINN
MoJieJiell U siYeeK CXeM, HalMCAHHbIX Ha
A3bIKAX ONKCAHUS annapaTypsl
T1IK-4 Criocoben I1K-4.3.1 3HaTh OCHOBHBIE MPUHIIUIIBI
OCYLIECTBIIATh IIOCTPOEHHUS ANEKTPUUECKUX CXEM
XapaKTepu3aIuio JIOTUYECKUX YCTPOUCTB, S3BIKU
CJI0KHO- MOBE/IEHYECKOT0 ONUCaHUS IU(PPOBBIX
(yHKITMOHATBHBIX KOMITOHEHTOB U JIOTUYECKUX (PyHKINN
mdposeix 6iokoB u | [IK-4.Y.1 ymeTs mpoBOAUTH CHHTE3
[Ipodeccronanbubie | MPOEKTUPOBATH 1U(GPOBBIX YCTPOICTB B pa3INMYHbIX Oa3ucax,
KOMIIETEHIINH ANEKTPUYECKUE CXEMBI | IPOEKTUPOBATH AIEKTPUUECKUE CXEMBI
U POBBIX JIOTUYECKHX AJIEMEHTOB, PEAIU3YIOIUE
3JIEKTPOHHBIX TpeOyemble Joruueckue GyHKIUU
YCTPOWCTB, I1K-4.B.1 BnageTh HaBbIKaMH UCTIOIb30BAHMS
peanu3yromue (yHKIIMOHATBHBIX BO3MOXKHOCTEH U CIIOCOOOB
TpeOyembie MPUMEHEHHUS TPOTPaMMHBIX MTAKETOB CHCTEM
Joru4eckre PyHKIMK | aBTOMaTU3UPOBAHHOIO IPOEKTUPOBAHHUS IIPU




pas3paboTke u(ppOoBHIX

CI0)KHO( YHKIIMOHAJIbHBIX 0JIOKOB
[IK-8 Cniocoben

[1K-8.3.1 3HaTh MapupyT pa3paboTKu U
BBINOJIHATH HAYYHO- 9

BepuduKanuu nupoBHIX YCTPOUCTB,
HCCIIEZIOBATEIILCKY IO

po0OJIeMbI 00eCTIeUeHUSI COOTBETCTBHS
paboTy C 1eNbIo

pe3yabTaToOB (PYHKIIMOHATBHO-JIOTHYECKOTO
CpaBHEHUS

MOJICIIMPOBAHMS U CXEMOTEXHUYECKOTO

IIpodeccuonanbuble | pe3yibTaTOB 9
MOJICITUPOBAHUSI U3IENININ STICKTPOHUKH,
KOMIIETCHITHH (yHKIIMOHATLHO-

CHEIUAIU3UPOBAaHHBIE CUCTEMBI
JIOTHYECKOTO

ABTOMATH3UPOBAHHOTO NMPOSKTUPOBAHUS JISI
MOJICITUPOBAHUS U o

MOJICJIMPOBAHMSI U BepU(DUKAIUS MOJICTICH,
CXEMOTEXHHYECKOTO

HAITMCAHHBIX Ha S3BIKAX OMUCAHUS
MOJICITUPOBAHUS

o anmaparypbl

W3/CITUI AIEKTPOHUKHU

2. Mecro nucuuiinHel B ctpyktype OI1

JucturnnuHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPYU U3YYEHHUHU CIEAYIOUINX AUCLUILINH:

— «__ MHKpONPOLIECCOPHbIE  MHGOPMAIIMOHHO-U3MEPUTENbHbIE M YNPaBISIONIUE
YCTPOMCTBAY,

3HaHUs, MOJYyYEHHbIE NPU HM3YYEHUHM Marepuaja JAaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAu€HHWEe, TaK W MOTrYT HCHOJIb30BaThCS MPH TOATOTOBKE BBITYCKHOW
KBaJTH(PHUKALMOHHOW PabOTHI MarucTpa.

3. OOBeM U TPYJIOEMKOCTh JUCITUTUIAHBI
Jlanapie 06 o0meM oO0beMe MUCIUILUIUHBI, TPYIOEMKOCTH OTIENIBbHBIX BUAOB Y4EOHOM
paboTHI TT0 TUCITUTUTHHE (M pacipeie]ICHHE dTOW TPYIOEMKOCTH IO CeMeCTpaM) MPeICTABICHBI B
Tabnure 2.

Tabmmia 2 — O0beM U TPYJI0EMKOCTh JTUCITUTIIIUHBI

TpynoemMKocTs 110
Bun yue6Ho# paboThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemkocmp oucCyunIuHbL, 3/ 108 3/ 108
3E/ (gac)
U3 Hux uacoe npakmuueckoii N0020Mo6Ku 17 17
AyoumopHhule 3auamus, BCEro Jac. 34 34
B TOM YHCIIE:
nexkuuu (JI), (gac) 17 17
npakTuyeckue/cemunapckue 3ansatus (I13),
(1ac)
nabopaTtopubie paboTsl (JIP), (vac) 17 17
KypcoBoi npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (4Jac) 36 36
Camocmossmenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoii ammecmayuu: 3a4er,
midd. 3ager, sk3amen (3auer, Judd. 3ay, OK3. OK3.
OK3.**)

*k
Ilpumevanue: kaHaMAATCKHUIA SK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYIOEMKOCTH JUCIUILUIMHBI IO pa3/ieiaM ¥ BUAM 3aHSATHH.



Pa3;[em>1, TEMbI JUCTTUIIMHBI U UX TPYAOCMKOCTh IPHUBCACHLI B Ta6JII/IL[e 3.

Tabmmma 3 — Pa3nensl, TEMbI TUCIUILIAHBI, KX TPYJI0EMKOCTh

(bUPM-TIPOU3BOAUTEIEH.

Tema 1.2. ApXUTEKTypbl CUCTEM Ha KpHUCTaLIE.
Tema 1.3. Bupryanbshbie komoneHTsI (1P).

P Jlexun I13 JIP KII CPC
a371eJIbl, TEMBI TUCITUTIINHBI (1ac) (C3) (1ac) (dac) (dac)
Cemectp 3
Paznen 1. OOmue cBeAeHNU O CUCTEMAX Ha
KpHUCTaJLIE.
Tema 1.1. O630p HOMeHKIATYpBI SOC BeIyIIHX 6 12

Paznen 2. SI3pIku onvcaHus annaparypsl.
Tema 2.1. O0630p SI3BIKOB OTMMCAHUS allapaTypbI
Tema 2.2. OcOOGEHHOCTH MPEACTABICHUS OIMCAHUS 6 9 14
anmnapatypsl Ha si3pike VHDL.

Tema 2.3. Bepuduxkarwms npoextos Ha VHDL.

CHUCTEM Ha KpUCTAJJIC.

Paznen 3. CpeacTBa Noep:KKH pa3paboTUnKa

Tema 3.1. BerpanBaemoe niporieccoproe sapo Nios

I 5 8 12

Tema 3.2. Yrumura Qsys.

Tewma 3.3. MojenupoBaHre MPoIeCCOPHOTO siIpa.

HUroro B cemectpe: 17 17 38
Utoro 17 0 17 0 38

IIpaxTrueckas

IMOATOTOBKA  3aK/IIO4YacTCA B HCIIOCPCACTBCHHOM  BBIIIOJIHCHHUU

00y4aroIKMHUCS ONPEIeICHHBIX TPYA0BbIX (PYHKIINA, CBSI3aHHBIX ¢ OyayIien npodeccuoHaIbHON

ACATCIIbHOCTEBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/eiioB U TeM JICKIIMOHHBIX 3aHATHH TPUBEICHO B TaOHIe 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

Ha3zBanue u conepxanue pa3fesnoB U TEM JEKIIMOHHBIX
3aHATUHA

1

Pazgen 1. O6mue cBeeHns 0 cUCTEMax Ha KpUCTaJLIe.
Tema 1.1. OG630p Homenkmatypsl SoC Benymmx ¢upm-

MIPOU3BOJUTEIIEH.

Cucremsbl Ha kpuctaiie ¢pupm “Altera”, "Atmel", “Microchip”,
"Texas Instruments”, Xilinx.. CpaBHHUTEJIbHBII aHAJIU3.
OyHKIMOHAIbHBIE BO3MOYKHOCTH.

Tema 1.2. ApXUTEKTYpBI CUCTEM HA KpUCTAJLIE.

Tunossie APXUTEKTYPHI. Muxkponpoueccop. IJINC.

Bcerpoennsie (hard) u BctpamBaemsbie (SOft) momynu. Momymu
BBIYHCIIUTENBHBIX sifiep. Moaynu nepugepuifHbIX yCTPOWCTB.
Monynu opTOB CONPSHKEHHS C BHEIIHUMH YCTPOWCTBAMHU.
Tema 1.3. Bupryansasle kommnoHeHTol (IP). YpoBHu
NpPE/ACTaBICHNUST BHUPTYAJIbHBIX KOMIIOHEHTOB. [ eHepaTopsl
BUPTYaIbHBIX KOMIIOHEHTOB.




2 Pa3nen 2. SI3p1ku onucanus annaparypsl.
Tema 2.1. O0630p s3bIkOB ommcanus anmaparypsl: VHDL,

VerilogHDL, SysemC, OpenCL. CpaBHUTEIbHbIH aHAH3.
DyHKIMOHAIBHBIE BO3MOYKHOCTH.

Tema 2.2. OcoOeHHOCTH TPECTABICHUS OTMCAHUS
anmapatypsl Ha s3bike VHDL. ba3zoBbie KOHCTpyKIMKM Moieei
Ha si3pike VHDL. CTpyKTypHOE onucanue o0bekTa
MozenupoBanusi. [loBegeHueckoe onrucanue 0ObeKTa
MojienupoBanus HactpanBaemple mapaMeTpsl MOAETH: OJIOKH,
noAnporpaMmsl, ¢aiisl. Mcrnonas3oBanue koHcTpykuuii VHDL
JUIsL MOZIETTUPOBAHUS.

Tema 2.3. Bepudukanus npoexkroB Ha VHDL. Ontumuzamms
ucxonueix komoB mnss FPGA. Co3nmanue TecToBbIX (haidjioB
(testbench). TectupoBanume u Bepuduranus TUPPOBBIX
Moayne. CoBMecTHast CUMYJISILIMSL.

3 Pazgen 3. CpencrBa moaaep:kku pa3paboTyrKa CHCTEM Ha
KpHUCTaJLJIE.

Tema 3.1. BerpanBaemoe nporeccopHoe siapo Nios 11
Hasnauenue u apxurektypa mpoueccopHoro spa Nios II.
Tema 3.2. Yrunuta Qsys. Pa3pabotka npukiaaHoTro
nporpaMMHOro ooecrneuenus. OTiaaka nporpaMMHOTO
obecrieueHus.

Tewma 3.3. MonenupoBaH#e MPOIECCOPHOTO sAIpa.
ApxuTekTypa BHyTpeHHel muHbl Avalon. [Togkmouenne k
MPOLIECCOPY MOIb30BATENBCKUX YCTPOHCTB. KoMaH 1bI
nonb3oBarens. [logaepxka oTIaJOuYHbIX CPEJCTB.

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb MIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJOEMKOCTb

W3 aux No
TeMbl Dopmsbl .
Ne TpyaoeMKoCTb, | MPaKTUYECKOM | pa3aena
MPaKTHYECKUX MPaKTUYECKHUX
/o » < (dac) MOJTOTOBKH, | JMCIIHAI
3aHATHH 3aHATHI
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE TPEAYCMOTPEHO

| |

Bcero

4.4, JlabopaTopHBIC 3aHATHUS
Tembl T1a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B TAOIHIIE 6.

Tabnuna 6 — JlaGopaTopHble 3aHITHS U UX TPYJOEMKOCTb

W3 aux Ne
No T OEMKOCTb, | IPaKTHUYECKOH | pa3jaeiia
HanmenoBanue 1a00paTopHbIX paboT pyA - | TP pasit
/1 (qac) MMOATOTOBKH, | JIMCITHII
(dac) JIUHBI




Cemectp 3

1 | [IpoexTHpoBanue  >KAyIIEro  TeHepaTropa 4 1,2 1
HOCJIE/IOBATEILHOCTH UMITYJIbCOB c
UCIIONIb30BaHHEM TpaUuecKoro perakTopa
cxeM Quartus II.

2 | IlpoexTupoBaHue K IYIIEr0 TeHepaTopa 4 2 2
MOoCICA0OBATCIIbHOCTU UMITYJIBCOB C
HCIIOJIb30BaHuEM Ha sizbika VHDL.

3 | MonenupoBanue siBineHus apebdesra 2 2 3
koHTakToB Ha [TJIMC Cyclone 4 EP4CE115 ¢
ucnosnb3oBanueM sizpika VHDL.

4 | Pa3pabotka yctpoiictBa reHeparmu [HINM 2 2 4
curnasnos Ha [IJIUC Cyclone 4 EP4CE115 ¢
ucnojp3oBanueM sizpika VHDL.

5 | Pa3pabotka npomeccoproro siapa Nios Il u 5 3 5
IPOrPaMMHOI0 00eCIEYEH sl JIJIst HETO.

Bcero 17

4.5. KypcoBoe NMpoeKTHpOBaHUE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
Y4eOHBIM IIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4arOIXCs
Buiel camocTosiTeNIbHOM pabOThI M €€ TPYAOSMKOCTh IPUBEICHBI B TaOIUIIE 7.

Tabnuua 7 — Buasl caMoCTOSATENIbHOW PabOTHI U €€ TPYI0EeMKOCTh

. Bcero, | Cemectp 3,
Bun camocrosiTensHOM paboThI
qac yac
1 2 3
W3ydenune TeopeTHYeCcKOro Marepuasia 17 17
mucturnael (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aaanus (PI'3)
Boinonnenue pedepara (P)
[TonroToBka K TEKyIeMy KOHTPOJIIO 14 14
ycneBaemoctu (TKY)
Jomamnee 3aganue ([13)
Kontponbabie paboThl 3a09HnKOB (KP3)
[ToaroroBka K MpOMEXKyTOYHOM 7 7
artecranuu (ITA)
Bcero: 38 38

5. Ilepeuenp y4eOHO-METOAMYECKOTO OOECTIEUCHUS
JUUISL CAMOCTOSTENIbHON PabOThl 00YUYAIOIIMXCS 110 AUCIIUTUTHHE (MOTYJTIO)
VY4eOHO-MeToAnYeCKHe MaTepUalbl Il CAMOCTOSTEIbHOM PabOThl 00YYarOIUXCsl YKa3aHBbl B I1.11.
7-11.

6. IlepedeHb MEYaTHBIX M AIEKTPOHHBIX YUCOHBIX W3TaHHN
[lepeyeHpb nevaTHBIX U IEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeieH B Tadmule 8.
Ta6mmia 8— IlepeueHp MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3aHUN
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Monojaoro 6oina: nep. ¢ anri. / K.
Maxkchuna. - M. : IOJIDKA-XXI, 2007. -
408 c.
004 CxeMOTeXHHUKa U CPEICTBA 9
A 62 POEKTHUPOBAHUS IIUPPOBBIX YCTPOUCTB :
yueOHoe rnocobue / B. B. Amocos. - CII6. :
BXB - [TerepOypr, 2014. - 560 c.
7. TlepedeHb 31€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «THTepHeT»
[epeuens JIIEKTPOHHBIX 00pa3oBaTENBLHBIX pecypcoB UH(OPMAIIMOHHO-

TCHGKOMMYHHK&HHOHHOﬁ CCTU «I/IHTepHeT», H€06XOIII/IMI>IX JJId  OCBOCHHUSA JUCHMUITIIIMHBI

npuBe/eH B Tadymiie 9.

Tabmuma 9

TeﬂeKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTCpHeT»

— IlepedeHp »HIIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB HMH(POPMALMOHHO-

URL anpec

HaunmenoBaunue

http://citforum.ru/programming/embedded/languages/

B.B. Py6anos O630p MeTo/10B
OTHCaHUs BCTPAUBAEMOH ammapaTypsl
U IIOCTPOCHUS UHCTPYMEHTapUs
KpOcC-pa3paboTKu

https://studfile.net/preview/6290352/

Kospurun b.H. Beenenue B
WHCTPYMEHTAaJIbHbIE CPEACTBA
MIPOCKTUPOBAHUS U OTJIAJKH
udpoBsIx ycrpoiict Ha [TJIUC:
YyebHO-MeTOMYECKOE Tocooue. M.:
MHU®U, 2006. — 192 c.

http://fpga.su

[Tporpammupyemsble JJOTHYECKHE
uHTerpanbHble cxeMbl XILINX®.

http://altera-plis.ru/

[IJINC Altera




http://electronix.ru/forum/index.php?act= ModelSim: monenupoBanue HDL.
attach&id=37699&type=post JlabopaTopHbIe pabOTHI.
[DnexTpoHHbIN pecypc] 45 c.
http://www.naliwator.narod.ru/modelsim.html ModelSim no-pyccku.
http://www.naliwator.narod.ru/nios_I1.html Nios Il mo-pyccku

8. Ilepeuenp MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp TPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpoIiecca M0 UCLUILINHE.
[lepeuens ncmosb3yeMoro NporpaMMHOTO o0ectiedueHus npeacTasieH B Tabmuuie 10.

Tabnuna 10— [lepeueHs mporpaMMHOT0 0OecTeueHUs
Ne /it HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBIEHIH 00pa30BaTEILHOTO MPOIiecca IO AUCIUITITHHE

[lepeyens ucmonb3yeMbIx HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTAaBIICH B Ta0OIHIIe
11.

Tabmuua 11— Ilepedens nHPOPMAITMOHHO-CIPABOUHBIX CUCTEM
Ne n/mn HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHUYECKas 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNFHOTO MpoIiecca 1Mo AUCHUIUIMHE, IPEACTaBlIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBaHue cocTaBHOM 4acTu Homep aynuropun
/11 MaTepUaIbHO-TEXHUYECKOMN 0a3bl (TIpu HEOOXOTUMOCTH )

1 | MynpTuUMeauitHas JICKIIMOHHAS Ay TUTOPHS

KoMnbroTepHslii Kinacc

10. OmnenouHble CpeaCcTBa AJIs TPOBEACHHS POMEKYTOUHOM aTTeCTalu|
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI TPOBEACHUS TPOMEKYTOYHOM aTTeCTAIHH
00yyJaromuxcs mo IUCIUTIINHE TTpUBeeH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl MPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

By npomMeXyTOUHOM aTTecTalyu [lepeueHb OLICHOYHBIX CPENICTB
DK3aMeH Cnucok BOIpOCOB K 3K3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI,
3amaun;
TecTsl.

10.2. B kauecTBe KpUTEPUEB OLEHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4arolMMHCs NMPUMEHseTCsl 5-0ajulpHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopasi npuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXXET UCIOIB30BATHCS
100-6amtpHas mkana MOy IbHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, MPABHJIAa HCTIOIb30BaHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOILLIUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL



Tabnuua 14 —Kpurepuu oLeHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIUH

Or1eHKa KOMITETEHITUN
5-0awbHad mKana

XapaxrepucTrka chopMHUPOBAHHBIX KOMITCTEHITHIA

— o0yuaromuiicss T1y0OKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepuan;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO M TPAMOTHO €TI0 U3JIaraeT;
— OTMHPAsICh HA 3HAHUS OCHOBHOW W JOTOJTHHUTEIBHOU JUTEPATYPHI,
TECHO  TMPUBS3BIBAET YCBOCHHBIC HAyYHbIE IIOJOXKEHUS  C
MPAKTUYECKON JIEATETbHOCTIO HAIPABIICHNUS,

— yMeso 000CHOBBIBAET M apTyMEHTUPYET BBIJBUTAEMBIC M HJICH,

— JIeJIacT BBIBOABI M 0000IICHNUS;

— cBOOOJIHO BJIAJIEET CUCTEMOM CIICMAIM3UPOBAHHBIX IMOHITHH.

«OTIIMYHO»
<«GavyTCHO»

— o0yuaroluiicss TBEpJ0 yCBOMWI MPOTPaMMHBINA MaTepuai, FpaMOTHO
U 10 CYIISCTBY M3JIaraeT €ro, ONHPasCh HA 3HAHHS OCHOBHOM
JUTEPaTyPHI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBA€T YCBOCHHBIC 3HAHUS C MPAKTUYECKOH NEATETHHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IICHHUS;

— BIIaJICET CUCTEMOM CIICIIUAIN3UPOBAHHBIX HOHSITHH.

«XOpOoLIOo»
<«GavyTCHO»

— o0yuaroluiicss yCBOMII TOJIbKO OCHOBHOM MPOTrpaMMHBINA MaTepual,
[0 CYUIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTYpHl;

— JIOITyCKaeT HECYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHS] B MPAKTHUECKOM MPUMEHEHUHM 3HAHUN
HaIlpaBJICHUS;

— cnabo apryMEeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyHseTcs B (OPMYIMPOBAHNUH BBIBOJIOB U 0000IICHNUH;

— YaCTUYHO BJaJIeeT CUCTEMOH CelIMaTu3UPOBAHHBIX MOHITHA.

«YIOOBJICTBOPUTCIIEHO»
«GavTCHO»

— o0ydJaromuiicss He YCBOWI 3HAYMTEIHHOW YacTH MPOTPAMMHOIO
MaTepuana,

— IOMyCKAaeT CYIIECTBEHHbIE OMMOKKM ¥  HETOYHOCTH TpHU
paccMOTPEHHUH TTPOOJIEM B KOHKPETHOM HalpaBJICHUH;

— UCTIBITBIBAET TPYAHOCTH B MPAKTHYECKOM MPUMEHCHHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOXKCHHUS;

— He (OpMYIIHPYET BEIBOJOB U 0000IICHHIA.

«CHCYIOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

10.3. TumoBkie KOHTPOJILHBIC 33JJAHUS WIIM UHBIC MaTEPHAJIBL.
Bormpocs (3amaun) 11 sK3aMeHa rpeacTaBieHsl B Tabmure 15.

Ta6muia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne i/ [Tepeuens BonmpocoB (3a1a4) ajst SK3aMeHa HHKaTOpa

1 Hcropust pa3BUTHS, apXUTEKTYpPbl 1 OCHOBHBIE [1IK-3.3.1
xapaxkrepuctuku [IJINC.

2 [TpoexkTrpoBanue Ha ocHOBeE Tpaduueckux cpenct onucanus | [1K-4.V.1
arnmnapaTHBIX CPEJICTB.

3 [IpoexTupoBaHUe Ha OCHOBE S3BIKOB OIMCAHUS alMapaTHBIX IK-3.3.1
CPEJICTB.

4 MapupyT npoekrupoBanus B CAIIP Quartus II. [1K-3.B.1

5 Azpik VHDL. CtpykTypa onucaHusi annapaTHbIX CPEJCTB. [1K-4.3.1

6 O6wbexTsl ¥ Tunbl VHDL. Onucanusi KOHCTaHT, IEPEMEHHBIX, I[IK-3.V.1
CUTHAJIOB.

7 S3pik VHDL.Knacchl v TUIIBI JaHHBIX. IIK-3.V¥.1




8 Azpik VHDL. CtpykTypHble Monenu. Moaenu [IK-3.Y.1
KOMOHMHAIIMOHHBIX CXEM

9 S3eik VHDL. TloBenenueckue monenu. Oneparop Process IMK-3.¥.1

10 SAzpik VHDL. Oneparopsl ynpasienust: if u case. [IK-3.¥.1

11 S3pik VHDL. Iuksl. IMK-3.¥.1

12 Azpik VHDL. [Toanporpammsl. IIK-3.Y.1

13 KoHneunsle aBTOMAaTHI, NX onycaHue Ha sa3pike VHDL. IIK-3.V.1

14 Bepudukamms npoexroB Ha VHDL. I1K-3.B.1

15 Co3znanne TecToBbIX (aiios (testbench). I1K-4.B.1

16 TectupoBanue u Bepudpukanus HuppoBbIX MOAYIEH. [IK-3.3.1
CoBMecTHasi CUMYJISILIUSL.

17 ApxurekTypa npoueccopHbix saep Nios |1, ocHoBHbIC [IK-3.B.1
KOH(UIypalmy CUCTEM.

18 Opranu3zanys naMsATéd B CUCTEMaXx C MIPOLIECCOPHBIMU IpaAMU [1K-4.B.1
Nios I1.

19 ApxutekTypa BHyTpeHHel muHbl Avalon. [Togkmouenue k I1K-4.B.1
IPOIIECCOPY MOJB30BATEIBCKIX YCTPOHCTB

20 MapupyT npoektupoBanus SOPC u Bo3moxknoctu CAITP ITK-8.3.1
Quartus.

21 Cpena ModelSim Altera Edition. OcHoBBI mporiecca T[IK-4.B.1
CHUMYJISILIUH.

22 Cpena ModelSim Altera Edition. Co3ganue cTumyJsioB ¢ IIK-4.B.1
noMoIbi0 PerakTopa BpeMEHHBIX JHarpaMm.

23 Cpena ModelSim Altera Edition. I[TpocmoTp u ununmanuzanus | [1K-4.B.1
aMSITH.

24 Cpena ModelSim Altera Edition. Koman sl HHT€paKTUBHOM IIK-4.B.1
OTJIAJIKH.

Bormpocsr (3amaun) 1is 3adeta / mudd. 3aueTa npeacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

No /it [Tepedyens BonpocoB (3amav) mys 3aueta / audd. 3auera

Kon
WHJIUKATOpa

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOH pabOThI
MpeICTaBiIeHbI B Tabmuie 17.
Tabnuna 17 — IlepeyeHp TeM Uit KYPCOBOTO IPOEKTHPOBAHMUS/BBIMIOJIHEHUSI KYPCOBOM pabOTHI

Ne o/t

KYPCOBO# pabOThI

[IpumepHBIil nepedeHpb TeM Al KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHHS

Y4eOHbIM IJIAHOM HE MPEYCMOTPEHO

Bompockl  uisi  poBeNeHUsS TPOMEXKYTOYHOM aTTeCTallMM B BHJE TECTUPOBAHUS
npeJcTaBiIeHbl B Tabnwuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB JJIsi TECTOB

Ne o . Kon
wn PUMEPHBII IepedyeHb BOIIPOCOB JJIsl TECTOB HHKaTOpa
1 Crpykrypa SOPC. [1K-4.3.1
2 Kakue nmapameTpbl MUKpOIpoLeCCOPHBIX cucTeM yayumiatores npu | [1K-4.3.1
UX peaju3ally Ha OJIHOM KpHUcTasuie?




3 B uem cocrosar ocobenHocTH mpoekTHpoBaHus cuctem Ha | [IK-3.3.1
Kpucrajie?

4 Yro HazbiBatoT IP-sapamu (BUPTYyaIbHBIME KOMIIOHEHTAMH)? IIK-3.B.1

5 B dyem coctosaT ocobeHHocTH TpoekTupoBaHus cucteM Ha | [IK-4.B.1
KpHucTaie?

6 [TpenmytiecTBa U HEAOCTATKU UCTIOIb30BaHus |P-siep? [1K-4.B.1

7 [IpeumyiiecTBa W HeIOCTATKUW BBeAeHUA B mnporpammupyemyro | [1K-4.B.1
CHCTEMY Ha KPUCTAJUIC alllapaTHBIX siiep?

8 Kakue ocobennoctu IP-sep nporieccopos cneruduansl 11t aux B | [1K-4.B.1
CpaBHEHHH C TPAJUIIMOHHBIMU PEJIN3ALUSIMH IIPOLIECCOPOB?

9 Apxutektypa nporeccopubix saep Nios 11, ocHoBHbIC I1K-3.B.1
KOH(UTypaIy CUCTEM.

10 Oco0eHHOCTH CHCTEMBI KOMaH I rporeccoproro sapa Nios |1 TIK-3.B.1
dupmbl Altera.

11 Opranusanus nmaMmsTH B cucteMax ¢ nporueccopabiMu sigpamu Nios | I1K-3.B.1
1.

12 ApxuTekTypa BHyTpeHHeH muHbl Avalon. [1K-3.B.1

13 Ammapatasie siipa ARM Cortex Cortex-A9 u Cortex-A53. [1K-4.B.1

14 B uem cocrosar ocobenHocTH mpoekTHpoBaHus cuctem Ha | [1K-3.3.1
KpucTajie?

15 MapupyT npoextupoBanusi SOPC u BosmoxHoctu CAIIP Quartus | I[1IK-8.3.1

16 Ha3nauenue u Bo3moxkHoctu sizbika VHDL. [IK-3.VY.1

17 Onucanue MpocTeHIIMX JIOTHYECKUX 3JeMEeHTOB Ha si3bike VHDL 11K-4.Y.1

18 Omnucanne JByXBXO0JIOBOTO MyJIbTHILIEKCOpa Ha sizbike VHDL [1K-4.V.1

19 Onucanue 4eTbIPEXBX0I0BOr0 MyJIbTUILTIEKCOpa Ha si3bike VHDL 1K-4.Y.1

20 Omnwucanne MoJHOTO cyMMaTopa Ha sizeike VHDL [1K-4.V.1

21 OrmcaHne 4deThlpéxpaspsHoro Oydepa ¢ Tpems cocrosHmsmu Ha | HIK-4.Y.1
s3pike VHDL

22 Onucanue 3aaepxku Ha s3pike VHDL 1IK-4.VY.1

23 CTpyKTypHOE OIMCAaHHME JBYXBXOJAOBOrO ueThipéxpaspsasoro | HIK-4.Y.1
MyJIbTHILUIEKCOpa Ha si3bike VHDL

24 | Onucanue uetbipéxpaspsanoro flip/flop peructpa na si3pike VHDL | [TIK-4.Y.1

25 OnucaHne YeThPEXpa3psIHOro perucTpa 3aménky Ha s3eike VHDL | HK-4.Y.1

26 Onwucanue yeTblpéxpaspsiiHoro cuéryrka Ha sa3pike VHDL [1K-4.Y.1

27 Onmcanye Aemu(paTopa CEMHCErMEHTHOTO HHIMKaTopa Ha s3bike | 1IK-4.Y.1
VHDL

28 Omnwucanne Tabnuiel uctuHHOCTH 4x4 Ha si3p1Ke VHDL I1K-4.V.1

29 Onmcanme aBToMaTa Mypa ¢ Tpems coctosanamu Ha a3bike VHDL | TIK-4.V.1

30 Onwucanue apromata Muiu ¢ Tpemst coctosHusMHU Ha sizbike VHDL | T[1K-4.Y.1

31 TestBench myst uetsipéxpazpsanoro cuérunka Ha si3bike VHDL 11K-3.3.1

32 TestBench s wersipéxpaspsagroro cuérymka Ha s3eike Verilog | [1K-3.3.1
HDL

[TepedeHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCS 3a09HON (hOPMBI
00yueHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuna 19 — IlepedeHph KOHTPOIBHBIX padOT

Ne i/t

[TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeHo

10.4. Meronuueckue MaTepHuabl, OTIpEICTISIONINE MPOIIE Y PHI OLICHUBAaHUS
UH/IMKAaTOPOB, XapaKTepU3YIOMIKUX dSTanbl (HOpPMUPOBAHHS KOMIICTCHLIMH, COAEp)KaTcs B



JOKaJbHBIX HOpPMATUBHBIX akTax [YAIL, perinaMeHTHUpyIOMUX TMOPSAOK U MPOLEeAypY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTallui 00y4arounuxcs
'VAIL

11. Meroauyeckue yka3aHus 11 00y4JalOMUXCs 0 OCBOCHUIO TUCIIUTUTHHBI
HCJ'ILIO JUCHHUIIIINHBI ABJIACTCA — HOHy‘IeHI/IC CTy,Z[eHTaMI/I HeOGXOI[I/IMI:IX 3HaHHfI, yMCHI/Iﬁ nu
HAaBBIKOB B O6.HaCTI/I HpOCKTI/IpOBaHI/IH CUCTEM Ha KpI/ICTaJI.He C HCIIOJB30BAHUECM S3bIKA OIIMCAHUIA
armmmapatypsl VHDL (Verilog HDL) u cpeast moanepsxku paspadorunka Quartus I1.

11.1. Meroauueckue ykazaHus JUisi OOYy4YalOIIUMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuania.

OcHOBHOE Ha3zHa4Y€HHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
IyO0OKOE U SICHOE U3JI0KEeHHe yueOHoro MmaTepuana. Haznauenue coBpeMeHHOM JIEKIIUU B paMKax
JUCHUIIMHBI HE B TOM, YTOOBI TOJYYHTh BCIO HMH(POpPMAIMIO TIO TEME, a B OCBOCHUHU
(byHIaMEHTaIbHBIX MPOOIEM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[O3HAHUWS, HOBEHIINX
JOCTHKEHUM HayuyHOU MbIciu. B ydyeOHOM mporecce JeKLusl BBIIOJHAET METOJO0JOTHYECKYIO,
OpPTraHU3aIMOHHYI0 U MH(POPMAMOHHYI0 (GyHKIWHU. JIeKus pacKpbpIBaeT MOHATHHHBIN ammapaT
KOHKPETHOW 00siacTh 3HaHUs, €€ TpOoOJEeMBbI, JaeT IENbHOE MPECTaBICHUE O JIUCIHUILUIMHE,
MOKa3bIBA€T B3aUMOCBSI3b C JPYTUMU AUCIUIUIMHAMMU.

[1nanupyemble pe3yIbTaThl IPU OCBOCHUH 00YUYAIOIIUMHUCS JICKIIMOHHOTO MaTepuaa;

— TOJy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPHIX
ONIPEAEISAETCA LIEJIEBOM YCTAHOBKOM K KaXJ0W KOHKPETHOU TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEINOIaBaTEIEM;

— pa3BuTHE MNPO(ECCHOHANBHO-IEIOBBIX  KAauecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIILJICHUS.

— TOsBIIEHHE HEOOXOANUMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENbHOM paboTHI;

— MOJIyYeHHUE 3HAaHHUM O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKU U TEXHUKHU U O MPOTHO3E
WX pa3BUTHS Ha OJIMDKANUIIINE TOJIBI;

— Hay4HUThCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACTATH TJIaBHBIC MBICIUA H
MOJIO’KEHUSI, IPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B PA3IMYHBIX (OPMYITHUPOBKAX);

— TONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBI ~MaTepuall MOXET COMNPOBOXKAATHCA JAEMOHCTpPALME  CIIAIOB U
UCTIONB30BAaHUEM pa3laTOYHOTO MaTepuaia TMpPU MPOBEIACHUHU KOPOTKUX MAHCKYyCCHU 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 1O JUCITUTIIINHE.

CTpyKTypa NpeaocTaBieHUs JIEKIIMOHHOTO MaTepuaa:

— BBeJeHHE (COOOIIeHNEe TEMBI, 1IeJU, TUIaHa JICKIHH, UCTIOIB3YEMbIX UCTOYHHKOB);

— OCHOBHas 4acTh (MOJa4a CTPYKTYPUPOBAHHOW Hay4yHOUW W y4uyeOHOW HH(OpMALNH,
paccTaHoOBKa aKIIEHTOB, BBIBOJBI MO KAXKIOMY MYHKTY);

— 3akmoyeHue (0000IIeHNE OCHOBHBIX HIEH, (OpMYJIHpOBaHHE OOIIUX BBIBOJOB IIO
Teme).

11.2. Metoanueckue ykazaHus st 00y4JaroMXcsl 10 y9acTHIO B CEMUHapax.
He npenycmoTtpeHo.

11.3. Metoauueckue yka3aHus Uil OOydaroIUXcs IO HPOXOKICHHUIO MPaKTHUECKUX
3ansaTui. He npenycMoTpeHo.

11.4. Meroamdueckue yKa3aHus Ik 00YJIArOIIMXCs 1O BHIMTOTHEHHIO JIJA0OPATOPHBIX PabOT
B xope BoimonHeHus 1Ta00paTOpHBIX paboT 00yJaromuiics JOMKEH YIIIyOUTh U 3aKPEHTh
SHAaHUA, IPAKTUYCCKUEC HABBIKH, OBJIAICTH COBpeMCHHOfI MCTOI[I/IKOﬁ U TEXHUKOU OKCIICPUMCHTA
B COOTBETCTBHHM C KBATH(PUKAIMOHHON XapaKTepUCTHKON oOydaromerocs. BrimonHenue



71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PaCYeTHO-aHAIUTHYECKOM
4acTe U KOHTPOJIbHBIX MEPONPHUSITHH.

BrimonHenue 51abopaTopHBIX paboOT 00y4aromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YECHUS JUCLUIUIMHBI, ONpenesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTeynBaIOIIUM PEIICHUE CIeIYIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— NpHOOpEeTeHHE HABBIKOB MCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00BbEKTOB, N3y4aeMBbIX
B paMKax JaHHOW AUCLMILIUHBL

— 3aKperuleHHe, Pa3BUTHE M JleTalIU3alus TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JCKIHSIX;

— ToJlydeHHe HOBOW MH(OpMAITUH 10 N3y9aeMOW JUCIUILINHE,

— mnpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIbHON pabOThI € 1a00paTOPHBIM 000PYI0BAHUEM
U npudopamu.

3aganue U TpeOOBaHMs K NPOBEJICHUIO JIJA0OPATOPHBIX PabOT

3amanrie U TpPeOOBaHMS K TPOBEICHUIO JTAOOPATOPHBIX paboT (GopMyIHpyrOTCS ISt
KaXJI0H paboThl TpemojaBaTeieM, a TakkKe NPUBOIATCS B METOAMYECKUX YKa3aHHAX
[TpoextupoBanne CBUC u Cucrem-Ha-kpucramie: yuebd.-metoa. nocobue / H. A. MaTBeesa,
E. A. CyBopoga, 1O. E. llleitnun. — CI16.: 'YAIIL 2016. — 51 c.

Crpykrypa u opma oTyera o 1abopaTopHOU padboTe

1. TurynbHbIA TUCT

2. llens u 3amaum pabOTHI.

3. TeopeTndeckne CBeJICHUS O METOJIaX PEIICHUS MTOCTABICHHBIX 3a7ad.
4. Cxema J1abopaToOpHOM YCTaHOBKH

5. Pe3ynbTarhl U3MEpPEHUI U pacyETOB.

6. I'padpuaeckue 3aBUCUMOCTH.

7. BeIBOZIBIL.

TpeGoBanwust kK 0HOpPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Otyer mo n1abopaTopHOi padboTe OGOPMIISIETCS B COOTBETCTBHH C TPEOOBAHUSIMU TIO
odopmieHHto TeKCTOBbIX JoKymeHnToB mo 'OCT 7.32-2017 URL: http://regstands.guap.ru/db/
docs/gost_7.32-2017.pdf..

11.5. Meroauyeckne yKazaHHs Uil OOYYalOUIMXCS MO MPOXOXKICHHIO KypCOBOTO
MPOEKTHPOBAHUS/BBITIOJIHEHHS KYPCOBOU PaOOTHI
He npexycmotpeno

11.6. MeTtoauueckue yka3zaHUs Ui 00ydYarOMIUXCsI MO MPOXOXKICHHIO CaMOCTOSTEITBHOM
paboTsl

B Xo/1e BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYArOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHAI0 ¥ TIPYU METOJUYECKOM PYKOBOJCTBE INPETOAaBaTeNss, HO 0€3 €ero HemoCpeICTBEHHOTO
YUaCTHSI.

st oOywarommxcsi 1Mo 3a09HOM (opMe OOyYeHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mpouecce BBIMONHEHHUSI CaMOCTOSATENLHOW paboThl, y oOydwaromerocs (GopMupyercs
1esiecoo0pa3Hoe MIaHUPOBaHUE PaboUero BpEMEHH, KOTOPOE TIO3BOJISIET MM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHHHM H CHUCTEMAaTHU3allluU HpI/IO6p€TaeMBIX 3HaHI/II\/JI, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBACMOCTH B TEPUOJ OOYYEHHUS, TIOMOTACT TOJYYUTh HABBIKM TOBBIIICHHUS
poeCCHOHATBLHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMi,  HAMpPaBISIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yYaIOMUXCSASBIISIOTCS:

—  yueOHO-METOJUYECKHI MaTeprall o JUCIUILINHE;



— METOAWYECKUE YKA3aHHUs 10 BBIMOJHEHUIO KOHTPOJIBHBIX PabOT (7151 00yYaroIiXCsl
0 32049HOU (hopMe 00ydeHus).

11.7. Meroaunueckue yKa3aHusl A1 00YJarOIIMXCs [0 TPOXOKACHUIO TEKYIIEr0 KOHTPOIIS
YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KayecTBAa 3HAHUMI
00y4aroIuxcsi, OCYUIECTBIIEMOI0 B TEUEHUE CEMECTpa C IENbI0 OLEHUBAHUS XOJa OCBOCHUS
JTUCLUTITUHBL.

Cucrema OLEHOK IPU IMPOBEACHUM NPOMEKYTOUYHOM AaTTECTAlMM OCYIIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxennit «O TeKyleM KOHTPOJE YCIEBAEMOCTU U
MPOMEXKYTOUYHOU arrectanuu cryaeHToB ['YAII, oOyuarmommxcs IO IporpaMMe BBICHIETO
obpazoBanusi» U «O MOIYJBHO-PEUTHUHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOU paboThl
ctyaeHToB B 'Y AIDy.

11.8. Metoauueckue ykazaHHs A 0Oy4arOLIUXCS MO MPOXOXKIECHHIO MPOMEXYTOYHOM
aTTeCTaluu.

IIpomexxyTouHass  arrectanuss  OOydaromMXCsl  IPEeJyCMaTpUBAeT  OLICHUBaHME
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuiuinHe. OHa BKIIOYAET B
ceos:

— 9K3aMeH — (JopMa OLIEHKHU 3HAHUH, TOJYYEHHBIX 00YYarOIUMCs B IPOLIECCE N3YUEHUS
BCEH TUCLMUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSATEIbHOW pa0dOThl, CIIOCOOHOCTH MPUMEHSATh
UX Ul pElIeHHs IPaKTUYECKMX 3aJad. OK3aMeH, Kak IIPaBWIO, IPOBOJUTCS B IEPUOL
HK3aMEHALlMOHHOM CECCHM M 3aBEPIIACTCA aTTECTALUOHHOW OLICHKOM «OTIUYHO», «XOPOILIOY,
«YIOBJIETBOPUTEIIBHO», «HEYOBIETBOPUTEIIBHO.

Cucrema OLIEHOK IpU IPOBEIECHUU IPOMEKYTOUHOM AaTTECTAlMU OCYLIECTBIIIETCS B
COOTBETCTBUM C TabiuieH 14 u tpedoBanusMu [lonoxennit «O TeKylieM KOHTpOJIE YCIIEBAeMOCTH
U IIPOMEXYTOUHON aTrtectauuu cTyneHToB ['YAII, oOydaromuxcss mo mporpamme BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBON CHCTEME OLIGHKM KadecTBa Yy4eOHOW paboThl
ctynentoB B 'Y Ally.



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHECeHUs
W3MEHECHUI U
OIOJHEHUH.

ITonmuce
BHECIIIECTO
H3MEHEHM

ConeprxaHve U3BMEHEHHUM U TOTIOTHEHUI

Hata u Ne
MPOTOKOJA
3aceqaHus

Kadeaps

TTomnuce
3aB.
kadempoit




