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AHHOTaUs

HucuunnmHa «lIporpammupyemMble JIOTMYECKHE HWHTETPAJbHBIE CXEMbI» BXOIAUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto moarotoBku/ crnenuanbHocTd 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PanmnoTexHUYeCKUEe CpecTBa TMepenadynd, npueMa U o0pabOTKM CHUTHAIOBY». JlucruruimHa
peanuzyetcst kadeapoit «No22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-1 «CrnocoGeH HCTob30BaTh MOJ0KEHUSI, 3aKOHBI 1 METObl €CTECTBEHHBIX HAyK U
MaTEeMaTUKH JJI PEIICHUs 3a]]a4 MHXXCHEPHOMN A TEIIbHOCTI

OIIK-5 «CnocobeH pa3pabaTeiBaTh aJrOPUTMBI MU KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOHBIC JIJIS1 TPAKTUYECKOTO TPUMEHEHU S

[IK-3 «CmocobeH ocymiecTBIsATh COOp M aHAIW3 WCXOJHBIX JaHHBIX I pacdyera
MIPOCKTUPOBAHUS JICTAJNICH, Y3JI0B U YCTPOUCTB PAAUOTEXHUYECKUX CUCTEM)

ConepxaHue JIUCHMIUIMHBI OXBaThIBAET KPYr BOMNPOCOB, CBSI3aHHBIX C HM3YYEHUEM
COBPEMEHHOM METO/0JIOTUH pa3padOTKU M CPEACTB pealu3alii  YCTPOHCTB 1H(pOBOi
00pabOTKH CUTHAJIOB C UCITOJIb30BAHUEM MHKPOCXEM MTPOTrpaMMHUPYEMOM JIOTUKH.

[IpenmogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOmKe (QOpMBbI OpraHU3alUN
y4eOHOTro mpoIiecca: JEKINH, JJA00paTOpHbIC padOThI, MPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota o0y4aromerocs.

[Iporpammoil JUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIMIME BHABI KOHTPOJIA: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6mrasi TpyA0€MKOCTh OCBOCHHSI JHUCIMIUIMHBI COCTABISICT 7 3a4ETHBIX CAMHUIL, 252
qaca.

SA3bIK 00yUYeHUS 110 AUCIUIUIMHE «PYCCKHUI»



1. TlepeyeHb IIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIMILIIMHE

1.1. Ienu npenogaBaHus TACHUILTAHBI

Hensto mpenomaBanust aucturuuasl "TIJIMC" sBisieTcss mpoAoKeHUE W yriyOJieHHe
U3YUYEHHSI CXEMOTEXHUKHU yCTPOICTB U(poBOil 00pabOTKM CUTHAIOB, H3yYEHHUE TEOPETUUECKUX
BOIIPOCOB, CBA3aHHBIX C METOJOJOTHEH MPUMEHEHHs] MUKPOCXEM IPOrpaMMHUPYEMOM JIOTUKH,
OCBOEHUE TeXHoJIoruu npoektuposanus ycrpoiicts LIOC ¢ ncnons3osanuem IIJINC.

1.2. JlucuumniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEeIbHON MPOrpaMMBbl
BhICIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS O JUCLUIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.

B pe3ynbrate M3ydeHus IUCHMILIMHBI OOydaromuiics AOJDKEH 0o0aanaTh CIETyIOLUIMMU
KOMIETEHIMSIMA WM UX YacTAMU. KOMIETEHIIMM U MHIMKATOPHI UX JTOCTHIKEHUS MPUBEICHBI B
Tabymue 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynmna) Kon n Kon n HanmMeHoBaHMe UHIUKATOpa
HAauMEHOBAaHHE
KOMIETEHIINH JOCTHUKEHUS] KOMITETEHIIUU
KOMIIETCHITNH
OIIK-1 Cnocoben
HCIIOJIb30BaTh
MOJIO’KEHUSI, 3aKOHBI
1 METOJIEI ’ OIIK-1.Y.1 ymeTs npuMeHATHh PU3NIECKHUE
Oo6menpodeccnoHanbHbIE 3aKOHBI 1 MAaTEMaTHYECKUE METOIBI IS
€CTECTBCHHBIX HAYK
KOMIIETEHIINH pelIeHns 3a/1a4 TEOPETUYECKOro U

Y MaTeMAaTUKH IS
pelieHus 3aaa4y
WHKEHEPHOM
ACATCIIbHOCTHU

MPUKIIQJHOTO XapakTepa

OIIK-5 Cnocoben
pa3pabaTbIBaTh
QITOPUTMBI U
Oo6menpodeccnoHaNbHBIE | KOMITBIOTEPHBIC

OIIK-5.3.1 3HaTh OCHOBBI AJITOPUTMHU3ALUU
WH)KCHEPHBIX 33/1a4 U 0a30BbIC AJITOPUTMBI
00pabOTKH TaHHBIX

OIIK-5.Y.1 ymets pazpabaTbiBaTh

KOMITETCHITHH IPOTPaMMBI, %
ITOPUTMBI ITU(POBOK 0OPAOOTKH CHUTHAIOB
MPUTOTHBIC TS
Y JIaHHBIX JUTS PEUICHUS TPAKTUICCKUX
PaKTUIECKOTO
3azaq
IPUMEHCHUS

[1K-3 Cnocoben
OCYIIECTBISITH COOp
W aHAJIU3 UCXOIHBIX
JaHHBIX U1 pacuera

[Ipodeccuonanbubie [T1K-3.3.1 3HaTh OCHOBHBIE TEXHHUYECKUE
U TIPOEKTUPOBAHUS
KOMIICTCHIINU o XapPaKTCPUCTHUKU PATUOTCXHUUCCKUX CUCTEM
JleTajieu, y3JI0B U
YCTPOICTB
PAAUOTCXHUYCCKUX
CUCTEM

2. Mecro aucuumivsbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHHUH CIICTYIOUINX JTUCIUTUINH:
— «udopmaruka,




— «OIIEeKTPOHHKAY,

— "OCHOBBI CIEKTPAJIBHOTO aHaau3a"

— "CxemMoTexHUKa aHaJIOTOBbIX AJEKTPOHHBIX YCTPOUCTB"
— "[ludpossie ycTpoiicTa'.

3HaHUs, TOJYYCHHbIE NPU M3YUYCHUH MaTepuasa JAaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOATENIFHOE 3HAYCHUE, TAK U MOTYT MCIIOIb30BATHCS IPU U3YYECHHUH APYTUX JUCIUILIINH!

— «lludposast 06paboTka CUTHATIOBY,

— «lIponeccopel 1H(PpPOBOIl 0OPAaOOTKM CHUTHANOB», a TAaKKE TMPH BbIITOJIHEHUH
BBIITYCKHON KBaTM(PUKAIMOHHON pabOTHI.

3. OOBEM H TPYJOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oO0meM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 1O TUCHUIUINHE (M paclpeielIeHIe dTOW TPYIOEMKOCTH IO CeMeCTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

N TpyI0eMKOCTB 10 ceEMeCcTpam
Bun yaeOHo# paboTh Bcero No6 No7
1 2 3 4
Oowan mpyooemkocmap oucCyunIuHbL, 7/952 4/ 144 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 32 16 16
Ayoumopnuie 3auamus, BCETo 4yac. 119 68 51
B TOM YHCJIE:
nexumu (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3anatus (I13), 17
34 17

(dac)

naboparopusie pabots (JIP), (dac) 68 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

HK3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 97 40 57
Buo npomesricymounoi ammecmayuu: 3a4er, JK3., Hudd. 3aq.
mudd. 3auger, sk3amed (3auer, Judd. 3au, | dudd. JK3.

OK3.*%*) 3au.

%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. CoaepxaHue TUCIUIIIUHBI
4.1. Pacnpezenenue Tpy10€EMKOCTH JTUCUUILIUHBI 110 pa3zesiaM U BUAaM 3aHATHH.
Pazaenbl, TeMBbI TUCITUTIITMHBI M KX TPYJOEMKOCTh TPUBEJICHBI B TaOIuUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBL, KX TPYAOEMKOCTb

Pasiesnbl, TeMbI JUCITUTITHHBI Jlexunn | TI3 (C3)) - JIP KT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 6
Pasnen 1. BBenenue 5 5
Paznen 2. [IpoextupoBanue yctpoictB LIOC ¢ 17 34 25
ncnoab3oBanuemM CAIIP Quartus
Pasznen 3. [IJIMC 1-ro nokosenus 8 5
Paznen 4. [IJIUC 2-ro u 3-ro mOKOJIEHUMH. 4 5
Htoro B cemectpe: 17 17 34 40




Cemectp 7

Paznen 5. IlpoexTrpoBanue nudpoBbIX
yctpoiictB Ha [TJIMC ¢ ucnonb3oBaHuEM sI3bIKa 17 34 57
onucanus annaparypsl VHDL

Hroro B cemectpe: 17 34 57

Hroro 17 34 68 0 97

[IpakThueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIOJTHEHUHU
oOy4JalolMMUCSl  OMNpEeNelIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATIBLHOMN 1S TeTbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprxaHue pa3JesioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep pa3znena HazBanue u conepkaHue pas3/ieioB U TEM JIEKIIMOHHBIX 3aHATUN

1.1 PerpocmnekTuBa pa3BUTHS ITUGPOBOM CXEMOTEXHHKH U
HPEIIOCBUIKM BO3HUKHOBEHMSI MHUKPOCXEM IIPOrpaMMHUpPYEMOM
JIOTUKHU

1.2 Knaccupukanus IUIMC mo mnokoneHHWsM, MO THUITY, IO
CTETNEeHH UHTErpaluu

1. Beenenue 1.3. Knaccudukarus [IJIMC nmo kpaTHOCTH POrpaMMHPOBAHUS.
1.4. ®usuveckue wuHTEpHENWCHI W  MPOTOKOJBI  OOMEHa
uHpopManuei.

1.5 CgoiictBa u Bo3moxkHoctu ITJIMC. Obnactu mpumMeHEeHUs
TJINC.

2.1 Meronmomoruss W OOUIMH aNTOPUTM HPOCKTHPOBAHUS
U (POBBIX YCTPOUCTB.

2. IIpoexktupoBanue 2.2. O630p u o01m1as xapakTepucTuka nakera Quartus

yctpoiictB LIOC ¢ 2.3 Crioco0OsI onucanus mpoekTa B makere Quartus

ucnoaszoBanuem CAITP 2.4 Komnuiisanust IpoeKTa, MapaMeTphl JOTHYECKOTO CUHTE3A.

Quartus 2.5. Penaktop ¢pu3znueckoro pa3MemnieHus

2.6. Bepudukarus npoexTa
2.7 IlapameTpusyembie MeradyHKITUN

3.1. IIporpammupyembie Jnoruueckue wmatpuisl (IIJIM).
O60061eHHas cTpykTypHas cxema. OCHOBHBbIE XapaKTEPUCTUKH.
CxeMoTexHHUYECKasl pealn3alnys MOHTaXKHBIX omnepauuid "N" u
"NIJI"

3.2. IlporpaMMupyeMble JIOTUYECKHE MaTpulbl. Pacmmpenue
(GyHKIIMOHAJIBHBIX BO3MOYKHOCTEH.

3.3.  Ilporpammupyemass  marpuuHas  Jjoruka  (IIMJI).
CpaBHUTENBHBIN aHAIU3 MOAXOJ0B K MpoekThupoBaHuio 1Y Ha
[JIM u IIMJL

3.4. OOoramenue (QyHKIIMOHATBHBIX Bo3MokHOCTeH I[IJIM wu
IMIMJL

3.5. baszoseie marpuunsie kpuctaisl (BMK). Knaccuduxammus,
NOHATUS 0a30BOM sSUelkM M (PYHKIMOHANBHOU sueliku (D),
ouommoreka DS, mnpumep KOMIOHEHTHOro cocrtaBa bf,
CTPYKTYpbl KaHaJbHBIX, OeckaHalbHBIX u OnouHblXx BMK,
napametrpbl BMK.

3. IIJIUC 1-ro nokoieHus

4. INIMC 2-ro u 3-ro | 4.1. CnoxHble npOrpaMMHUPYEMBIE JIOTMUECKHE YCTPOHCTBA




IIOKOJICHUIA.

(CPLD). OO6o6miennass  cTpykTypHas  cxema. [lonsTue
¢ynkunonanpHoro 6ioka. Ctpykrypa makpostueiiku. CTpykTypa
MPOTPaMMUPYEMOl  MaTpUlbl  MekcoeAuHeHu. CTpyKTypa
0JI0Ka BBOa-BBIBOJIA.

4.2. IlporpamMmmupyembie MOJb30BATEIEM BEHTHJIbHBIE MaTPHIIbI
(FPGA).  OGoOmennas  ctpykrypa.  Koudurypupyembie
JIOTHYecKHe OJIOKH pa3HOM 3epHUCTOCTH.

4.3. Texunomorus JTAG. HasnaueHue, oCHOBHAs KOHIIECIIIMS,
peXUMBbl PabOTHI, cXeMa SYEWKH TPAaHUYHOTO CKaHHUPOBAHUSA,
unrepdeiic JTAG, TpaHCHOPTHBIM MeEXaHU3M, YCTPOHCTBO
yIpaBiIeHUS TPaHUYHBIM CKaHHUPOBAHUEM, PEKUMBI TPAHUYHOTO
CKaHHUPOBAHHUSI, KOMaHbl TPAHUYHOTO CKAHUPOBAHUSI.

4.4 Cucrembl-Ha-kpuctaimie (SoC). Knaccudukanus. OcHOBHBIE
xapaktepuctuku. Hard-sapa, eQMHMIBI  MHTEIUIEKTYaJlbHOU

cobctBennoctu (IP-sapa) - firm-sapa u soft-sampa.
4.5. llepcniextussl pa3sutusa. Cucremsl "System-in-Pocket".

5. IIpoextupoBanue
IU(POBBIX YCTPOMCTB HA
[JINC ¢ ucnonp3oBaHrEM
SI3BIKA OTTMCAHUS
anmaparypsl VHDL

5.2.

VHDL.:

3JICMCHTBI

CJIOBa,

5.1 VHDL: crtpykTypa omnucanusi MOAYJisd, OCHOBHbIEC IpaBHJIa
CUHTAKCHCa, TUIIBI U CBOMCTBA BXOHBIX U BBIXOJHBIX CUTHAJIOB

3ape3epBUPOBAHHBIC
OIlepaTOphl, OCIIEA0BATENbHBIN ONIEPATOP Process

5.3. VHDL: Ttumnbl naHnHbIX, PYHKIIUU U TIPOIIECTYPHI.
5.4. VHDL: sneMeHTHl CTPYKTYpHOI'O THIIA IPOEKTUPOBAHHUS
U (POBBIX YCTPOUCTB.
5.5. VHDL:
U (POBBIX YCTPOUCTB.
5.6. VHDL: sneMeHTBl MOBEAEHYECKOTO THUIIA NPOEKTUPOBAHUS
1M (PPOBBIX YCTPOUCTB.

nmapaJijiCJIbHBIC

IMOTOKOBOTO THIIA ITPOCKTUPOBAHUA

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne ®opMBbI [IpaKTUYeC | pasaell
1/ TeMbl MPaKTUYECKUX 3aHITUI MPAKTUYECKHUX Tpynoemxocts, KOM a
0| 3aHATUI (sac) MTOATOTOBK | IUCLIMIT
u, (4ac) | JHHBI
Cemectp 6
1 | U3ydyeHue MeTo10I0TUH U 00- Pemenue 2 2 2
LIETr0 AJITOPUTMa MPOEKTUPO- CUTYaIIMOHHBIX
BaHMs LHU(QPOBBIX YCTPOWCTB HA | 3a1a4
I[JINC
2 | O630p u obmas xapakrepuctuka | Pemenune 3 3 2
makera Quartus Prime Lite CUTYaIIMOHHBIX
Edition 3a/1a4
3 | U3yueHue npoueaypbl KOMIU- Pemenue 4 4 2
nsauuu npoekra. Hactpolika CUTYallHOHHBIX
napamMeTpOB KOMIWIISILIUH. 3a1a4
ITapameTpsl 10ruYecKOro
CUHTE3A.
4 | Penaktop ¢uznyeckoro pazme- | Pemenue 4 4 2
IIEHUs, €r0 Ha3HAYEHHUE, CUTYAIIMOHHBIX




napaMeTphbl U HaCTpoMKa 3a/1a4
5 | CrocoOsI u cpencTBa Bepudu- Pemenue 4 4 2
Kalluu poekTa. Bepudukamnus ¢ | cCUTyallMOHHBIX
MOMOIIIBIO OTJIAJIOYHOM TIATBL. | 3a/1ad
Cemectp 7
6 | VHDL: crpykTypa onucanus Pemenue 3 3 5
MOJ1yJIsl, OCHOBHBIE ITpaBuUIIa CUTYaIlMOHHBIX
CHUHTAKCHCa, TUIIBI U CBOMCTBA 3a1a4
BXOJIHBIX M BBIXOJIHBIX CHUTHAJIOB
7 | VHDL: 3ape3epBupoBaHHbIE Pemenue 3 3 5
CJIOBa, MapaiebHbIe CUTYaIlMOHHBIX
OTIepaToOphl, OCTEIOBATENBHBIN | 3a/1a4
orepaTop process
8 | VHDL: tuns! nanseix, pyaknun | Pemenue 5 5 5
U TIPOLIEAYPbI CUTYaIlMOHHBIX
3a1ad
9 | VHDL: anieMeHTBI CTPYKTYp- Pemenue 2 2 5
HOT'O THIA IPOEKTUPOBAHUS CUTYaIlMOHHBIX
1M (PPOBBIX YCTPOUCTB. 3a/1a4
10 | VHDL: sanementsl noTokoBoro | Pemenue 2 2 5
THUTIA TIPOCKTUPOBAHUS CUTYaI[MOHHBIX
1M (PPOBBIX YCTPOUCTB. 3a/1a4
11 | VHDL: anieMeHTbI OBE/ICH- Pemenue 2 2 5
YECKOr0 TUIAa MPOEKTUPOBAHUS | CUTYallMOHHBIX
1IU(POBBIX YCTPOKCTB. 3a/1a4
Bcero 34
4.4. JlabopaTopHBbIC 3aHATUS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHEI B Ta0HIIE 6.
Tab6mmmia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanme nabopaTopHbIx paboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/1 MOJATOTOBKH, | JAVCIIMII
(dac) JIUHBI
Cemectp 6
1 | U3ydeHne OCHOBHBIX JTamnoB  CO3JaHUA 4 2
udposoro ycrpoiicta Ha [TJIVC - onucanue
MpoeKkTa B TrpapUueckoM pegakTope H
KOMITUJISITTHST TIPOCKTA.
2 | U3yyenue  B3aUMOJEUCTBUS CAIIP C 4 2
OTJIIAIOYHOH IJIATOU - peJaKTop (Gpu3u4IecKoro
pa3MeIIeHHs PinPlanner, MPOIIKBKA
OTNAJIOYHONM  TUIATBI W TECTUPOBAHUE
CUHTE3UPOBAHHOTO YCTPOICTBA.
3 | U3yueHue  HMHCTPYMEHTOB  IIPOIPaMMHO- 4 2
anmapaTHo Bepudukanuu mpoekra (4acThb 1)
- uHCTpyMeHT ModelSym.
4 | U3yueHue  MHCTPYMEHTOB  INPOTrPaMMHO- 4 2

anmapaTHOW BepuduKanuu mpoekTa (4acThb 2)
- yrunuta WaveForm i co31anust mpoCThIX




YCJIOBUM MOJICIUPOBAHUS

WN3yueHne  MHCTPYMEHTOB  IIPOIrPaMMHO-
anmapaTHOW Bepudukanuu mpoekTa (4acThb 3)
- co3nanue aiina testbench nns mposeneHus
BCECTOPOHHEH BepH(UKAIIHH.

HccnenoBanue  cTaHAApTHBIX — OMONIMOTEK
Quartus I  (wacte 1): OumbmoTEeKa
IPUMUTHBOB

HccnenoBanue  CTaHmapTHBIX — OMOJMOTEK
Quartus II  (wactp 2): MeradyHKIUH
KOMOWHAIIMOHHBIX u apru(pMETHIECKUX
YCTPOMCTB

HccnenoBanne  cTaHmapTHBIX — OMOIHMOTEK
Quartus II  (wactp 3): MeradyHKIUH
MOCJIC0BATEIIBHOCTHBIX YCTPOHCTR.

HccnenoBanue  cTaHAApTHBIX — OMONIMOTEK
Quartus II  (wacte 4): wmeradyHKIUU
9JIEKTPOHHOU ITaMSATH.

Cemectp

7

N3y4yeHne CTPyKTypsl ONMHMCAHHA IH(POBOTO
ycrpoiictBa Ha VHDL (uwacts 1): 610k entity
Y CBOMCTBA €r0 2JIEMEHTOB

N3ydeHue CTpyKTyphl ONMCAHUS uH(I)pOBoro
yctporictea Ha VHDL (wacte 2): 06iok
architecture v CBOMCTBA €T0 3JIEMEHTOB

(O8]

Uccnenosanue tunos gaduelx B VHDL

[\

[\

B~

OyHkimu U npoueaypsl B VHDL

~

~

N

9]

N3ydeHue CTpyKTypHOTO THUIIA ONMCAHUS MIPU
MPOCKTUPOBAHNN KOMGI/IHaHI/IOHHLIX YCT-
pOMCTB

N

N

N3yuyeHue CTpyKTYpHOIO THIIA ONMCAHUS IIPU
MIPOEKTUPOBAHUH MIOCJIEI0BATEIbHOCTHBIX
YCTPOMCTB

I/IsyquHe IIOTOKOBOI'O THUIIa OHNHUCAaHHA TIPpH
MPOEKTUPOBAHUM  KOMOWHAIIMOHHBIX  YCT-
pOMCTB

N3ydyeHne MmOTOKOBOrO THUIA OMUCAHUS MpPU
MPOCKTUPOBAHNN IIOCIICA0BATCIIbHOCTHBIX
YCTPOMCTB

N3yuenue mnoBeneHYECKOTO THUIA OMUCAHUSA
MIpHU MPOEKTUPOBAHUM KOMOMHALIMOHHBIX YCT-
pOMCTB

10

W3ydyeHue mnoBeAeHUYECKOTO THIA OMHCAHMS
IIpU IIPOEKTUPOBAHUH IIOCIEAOBATEIBHOCT-
HBIX YCTPOWCTB

Bcero
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4.5. KypcoBoe npoeKkTHpoBaHKe/ BEIIOTHEHUE KYPCOBOM pabOThHI

VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaronMXCs
Buapl camocTosTenbHON paboTh U €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMmocTosTenbHON PabOTHI M €€ TPYAOEMKOCTh

Bun camocrositensHOM paboThI BS;ZO’ Cemectp 6, yac Cemectp 7, uac

1 2 3 4

H3ydeHue TeopeTHuecKoro MmaTepuania
20
nuctuiuiuabl (TO)
Kypcosoe npoektupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TeKyueMy KOHTPOJIIO 10 47
ycneBaemoctH (TKY)
Jomamnee 3aganue (/13)
KontponbHsie paboTsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 10 10
arrectaiuu (I1A)
Bcero: 97 40 57

5. IlepeyeHn y4eOHO-METOAMUECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEIILHOM pabOThI 00YJAIONTUXCS TI0 TUCIUILTAHE (MOIYITIO)

Y4eOHO-METOAMYECKUE MAaTepHalbl ISl CAMOCTOSITENIBHONH paboThl OOYYaromIMXCsl YKa3aHbI B
na. 7-11.

6. IlepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neUaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3/IaHHUH MpHUBEIEH B TaOIUIIE 8.
Ta6ymia 8— [lepeueHb meyaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

Komuaectso
9K3EMITIIPO
BB
oubmiorexe

bubnuorpaduyeckas ccpuika (kpome

SJIEKTPOHH
BIX

9K3EMITIIPO

B)

HIudp/
URL anpec

VYrpromos, Eprennii [1aBnosuy. [{udposas cxemoTexHuKa :
yuebnoe nmocodue / E. I1. YrpromoB. - 2-¢ u3f., nepepad. u 01
004(075) Y27 - CII6. : BXB - [Tetep6ypr, 2007. - 782 c. : puc. - bubmuorp.: c. 74
761 - 766. -ITpenm. yka3s.: c. 767 - 782. - ISBN 5-94157-397-9 :
179.10 p. - ISBN 978-5-94157-397-4

Vaiikepiu, k. @. [IpoektupoBanue MUGPOBHIX YCTPOHUCTB
[Texcr : DnexTponnsit pecype] : [Yuebnuk]. T. 1/ JIx. @.
Voiikepnu; [ep. ¢ anra. E. B. Boponos, A. JI. Jlapus. - ITporp.
004.4 Y97 - M. : TToctmapker, 2002. - 543 c. : puc. + 1 31 omr. muck (CD- 9
ROM). - (bubnuoTeka COBpeMEHHOM dIEKTPOHUKH). - CHCTEM.
tpeboBanus: [Tpun. :CD-ROM-4X. - bubnuorp.: c. 528 - 529. -
ISBN 5-901095-12-X

Voiikepan, k. ®. [Ipoektuposanue nu(pOBBIX yCTPOWUCTB
004 Y97 [Texct : Dnexrponnsiii pecype] : [Yueonuk]. T. 2 / Ix. ©. 8
Vaiikepnu; Ilep. ¢ anrn. E. B. Boponos, A. JI. Jlapus. - IIporp.
- M. : Tloctmapkert, 2002. - 543 c. : puc. + 1 s1. ont. auck (CD-




ROM). - (bubnuoTreka COBpEeMEHHOI 3J1EKTPOHUKH). - CrcTeM.
tpeboBanus: [Ipun. :CD-ROM-4X. - bubauorp.: c. 528 - 529. -
ISBN 5-901095-12-X
I'pymBuukuii, Poctucinas Uropesuy. [IpoekTrpoBanue cucreM
Ha MHKPOCXEMaX C MPOTrpaMMHUpyeMoi CTpYKTypoit [Teker] :
yeOHoe nmocodue / P. U. I'pymBunkuii, A. X. Mypcaes, E. I1.
004.4(075) I 91 %Ill“pIOMOB. - 2-e w31, nepeEZﬁ u gor. - CII6. : B}),(pB - 30
ITetepbypr, 2006. - 736 c. : puc. - bubamorp.: c. 723 - 728 (71
Ha3B.). - [Ipeam. yxkas.: c¢. 729 - 736. - ISBN 5-94157-657-9
IIpoexruposanue uudposbix ycrpoiicts Ha [TJIMC B CAIIP
URL: Quartus II : [ DnexTpoHHBIN pecypc] : METOANYECKHE YKa3aHUS
https://lib.guap.ru/jirbis2 | K BEIOHEHMIO nabopatopusix padot / FO. E. Arajgonosa [u
/components/com_irbis/p ap.] ; C.-Ilerep6. roc. YH-T a3pOKOCM. IPUOOPOCTPOCHHUSL. -
h — DnekTpoH. TekcroBbie naH. - CI10. : Uzn-so I'YAIL 2017. - 122
df view/?912690 ¢. - Crctem. Tpebosanus: ACROBAT READER 5.X. - 3ar. ¢
TUTYJ. 3KpaHa. - b. 1.
URL: VYinenuna, 1. B. [IpoektupoBanue 1uppoBbIX YyCTPOHCTB Ha
https://e.lanbook.com/book/1 | TIJIMC : yuebnoe mocobue / M. B. Ymenuna. — CaHKT-
19638 .— Pexxum gocryma: ITerepOypr : Jlaus, 2019. — 408 c. — ISBN 978-5-8114-3657-
JUTSI aBTOPH3. TOJIb3oBatenel. | 6. — TekcT : aNeKTpoHHbIH // JIaHb : 3JeKTpOHHO-
OubnnoTeyHas cucrema.
URL: Hagabwu, 3. [IpoextupoBanue BcrpanBaeMbix cucrem Ha [TJIUC
https://e.lanbook.com/book/7 | /3. HaBabu ; nepeBox ¢ anrauiickoro B. B. ConosbeBa. —
3058 .— Pexum nocryna: Mocksa : IMK Ilpecc, 2016. — 464 c. — ISBN 978-5-97060-
JUTSL aBTOPH3. ToJb3oBatened. | 174-7. — TekcT : aekTpoHHsbIi // JIaHb : 3J€KTPOHHO-
OuONHMOTEYHAS CHCTEMA.
URL: Makchung, K. IIpoektupoBanue Ha ITJIMC. Kypc momomoro
https://e.lanbook.com/book/4 | Goiina : yuedbroe mocodue / K. Makcduinn. — Mocksa : , 2010.
0968 .— Pexwum nmoctyma: — 407 ¢. — ISBN 978-5-94120-147-1. — TexcrT :
JUTSI aBTOPH3. TIOJIb30BaTeNeH. | AIeKTPOHHBIH // JIaHb : 3IEeKTPOHHO-ONOIMOTEYHAS CUCTEMA.
URL: CrporoHos, A. B. Iludposas 06padoTka curnaios B 6azuce
https://e.lanbook.com/book/1 | mporpaMMHUpyeMBIX JIOTHYECKUX HUHTETPAIBHBIX CXEM : y4eOHOe
69152 .— Pexxum gocrymna: nocobue / A. B. Crporonos. — 3-e u3z., crep. — CaHKT-
JUIsl aBTOpH3. TTosib3oBateneid. | IlerepOypr : Jlans, 2021. — 312 c. — ISBN 978-5-8114-1981-
4. — Tekcr : aneKTpOHHBIH // JIaHb : 371€KTPOHHO-
OubnroTeyHas cucrema.
URL: VHDL: CnpaBouHoe mocoOue o OCHOBaM s3bIKa : ydeOHOe
https://e.lanbook.com/book/6 | mocobue / B. I1. babak, A. I'. Kopuenko, H. I1. Tumomenko, C.
0992 .— Pexwum moctymna: ®. dunonenko. — Mocksa : JIMK Ilpecc, 2010. — 217 c. —
Juist aBTOpH3. ojib3oBarened. | ISBN 978-5-94120-169-3. — Tekcr : anekTpoHHbIii / JlaHs :
9JIEKTPOHHO-OMONIMOTEYHast ccTeMa.
URL: Iepenspoiizen, E. 3. [Ipoektupyem Ha VHDL : yuebHOE
https://e.lanbook.com/book/1 | mocobue / E. 3. Ilepenbpoiizen. — Mocksa : COJIOH-IIpecc,
3675 .— Pexwum nmoctymna: 2008. — 448 ¢. — ISBN 5-98003-113-8 . — TekcrT :
JUTSI aBTOPH3. TIOJIb30BATENeH. | AIeKTPOHHBIH // JIaHb : 3IEKTPOHHO-ONOIMOTEYHAS CUCTEMA.
7. TlepedyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «THTepHeT»
[Tepeuenn 3JIEKTPOHHBIX 00pazoBaTeNbHbBIX pecypcoB nH(OpMaIMOHHO-

TGHGKOMMyHHKaHHOHHOfI CCTU «I/IHTepHeT», HGO6XOI[I/IMI>IX I OCBOCHHUSA AOUCLMIIINHBI

npuBe/ieH B Tabsmiie 9.
Tabmuma 9

TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

— IlepedeHb »SNIEKTPOHHBIX O0pA30BATENbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaumenoBanue

He npenycmorpeno




8. IlepeueHr MHGOOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp MpPOrpaMMHOrO OOECIEYCHHS, HCIOIb3YyeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoIiecca M0 AUCIUITIIHHE.
[lepedeHp UCTIONIB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadmnure 10.

Ta6mmma 10— [lepeders mporpaMmMHOTO 0OecrieueHUs

Ne i/t HanmenoBauue

Quartus Prime Lite Edition 18.0 u BbIme (pacmpoctpansercsi CBOOOIHO)

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOIb3YEMbBIX npu
OCYIIECTBIICHUHU 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILIINHE

[lepeuenp uCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNnbpHOTO MpoIiecca Mo TUCIUTUIMHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOTUMOCTH )

MynpTrMenuiiHas JICKUMOHHAS Ay TUTOPUS

2 | JJaboparopus IMPpOBOI CXEMOTEXHUKU 22-08

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OLICHOYHBIX CPEACTBMJISI TPOBEIACHUS MPOMEKYTOUHOM aTTECTalMHU
o0yyaromuxcst Mo JUCUUIUIMHE TpuBeAeH B Tabmuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB U1l TPOBEICHUS MPOMEKYTOYHOM aTTeCTAIINH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOpOCOB K AK3aMEHY
HuddepennmpoBannpiii 3a4€T Cnmcok BOIpoCcoB

10.2. B kadecTBe KpHUTEpPHUEB OIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIM O0yJaroIMMUCS TMPUMEHSETCS S5-0ajuthbHasl IMIKaa OIEHKH CchopMHpOBAHHOCTH
KOMITETCHIINM, KOTOpasi IpuBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BAThCS
100-6amnpHass  mIKaja  MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBHUiIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu orieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIHH

Or1eHKa KOMITETEHITUH

XapakTeprcTrKa chopMUPOBAHHBIX KOMITCTCHITHIA

5-OayuIbHAas IKaIa




OreHKa KOMITETEHITUH

XapakrepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTHYHO, TTOCIIEJ0BATEIBHO U TPAMOTHO €T0 M3J1araeT;

— ONMHpasCh Ha 3HAHUS OCHOBHOM W JIOTIOJHHUTEIBLHOW JIUTEPATypHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC IMOJIOKECHUS C MPAKTUIECKON
JIeATEIbHOCTBIO HAIPABIICHNUS;

— yMeJ0 0OOCHOBBIBAET M ApTyMEHTUPYET BBIABUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIECHMS;

— cBOOOIHO BJIQICET CUCTEMOH CIIEHUAIM3UPOBAHHBIX MTOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyaronuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;

— apTyMEHTUPYET Hay4YHBIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHH.

(XOPOLIO»
(Ga4YTCHO»

— o0y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM TPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY HM3J1araeT ero, ONMpasch Ha 3HAHHUS TOJHKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— ACTBITHIBACT 3aTPYIHEHHS B TPAKTHYECKOM NPUMEHCHHWH 3HaHHUN
HarpaBJICHNUS;

— cnabo apryMeHTUPYET Hay4YHbIE MOJIOKEHHUS,

— 3aTpyaHseTcs B GOPMYIMPOBAHUY BBIBOJIOB M 0000IICHNUH;

— YaCTHYHO BJIQICET CUCTEMOH CIIeIMAIN3UPOBAHHBIX OHSITHH.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpH
paccMOTpeHHH Mpo0ieM B KOHKPETHOM HaIllpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTUPOBAaTh HayUHBIE ITOJI0KEHMS;

— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIBbHBIE 33JaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) Ui 5K3aMeHa MpeacTaBiIeHb! B Tadnure 15.

Tabmuna 15 — Bompocs! (3agaun) U1l 9K3aMeHa

Kog
Ne i/t [Tepedyens BOonmpocoB (3a1a4) yTsl SK3aMeHa HHMKATOPA

1 IIporpamMmMupyemMble  jorndeckue uHTErpanbHele  cxemsl | OIIK-5.3.1
(TJIAC): Onpenenenne, Ha3HAYCHHE, obmas | I1K - 3.3.1
XapaKTepUCTHKA, OCHOBHBIC MTAPAMETPHI.

2 [Iporpammupyembie  siorudeckue  uHTerpayibHbie  cxembl | OIIK-5.3.1
(IUIMC): Knaccudpukanuu (2 crpykrypbl) mno crenenu | [1IK - 3.3.1
CIOXHOCTH (10  apXUTEKTYpHBIM TpH3HAKaM) - 1O
MOKOJICHUSIM U 10 TUITY

3 [Iporpammupyembie  Jiorudeckue uHTerpaibHbie  cxembl | OIIK-5.3.1
(IIJIMC): Knaccudukanus mo ypoBHIO HHTETPAIH IIK - 3.3.1

4 [Iporpammupyembie  Jiorudeckue uHTerpayibHbie  cxembl | OIIK-5.3.1
(IIIMC): Knaccudukanus 1o THILY NaMSITH IIK - 3.3.1

5 IIpocteie  mporpammupyemsle — jorumdeckue  ycrporcrtsa | OIIK-5.3.1
(ITTJIY):  OGobmenHas  cTtpykTypHas cxema. O6mas | [1IK - 3.3.1




XapaKTepUCTHKA, OCHOBHBIE MTApaMeTPhI

6 IIpocteie  mporpammupyemsle  jorumdeckue  ycrporcrtsa | OINK-5.3.1
(ITTJTY): IIporpammupyemsie sorudeckue marpunsl (IIJIM) - | TIK - 3.3.1
Ha3zHaueHue OyQepHbIX KackaaoB, cxembl MaTpul U u W,
CXEMOTEXHHUKa MOHTaXHBIX ornepauuii Ha TTJI-anemeHnTax Ha
npumMepe peanuzanuu JHD-pyHkImm.

7 [Ipocteie  mporpammupyembie  Jiorudeckue  ycrporcra | OINK-5.3.1
(IITJIY): Pacmmpenue ¢GyHKIMOHANBHBIX Bo3MoxkHocTel | 1K - 3.3.1
nporpamMmmupyembix Jorudeckux wmatpui (ITJIM) 3a cuer
peanu3anu CKOOOYHBIX (POPM MEepeKTIoYaTeNbHbIX ()YHKIHNA
(c mpumepom). Hapamuanue (pacmmpenue) [TJIM.

8 IIpocteie  mporpammupyemsle  jorumdeckue  ycrporcrta | OIIK-5.3.1
(ITTJIY):  Muxkpocxembl mporpammupyeMoit  matpuunou | [1K - 3.3.1
noruku (IIMJI) - oOmas xapakTepucTHKa, CTPYKTYpa,
cpaBHeHue ¢ [1JIM.

9 IIpocteie  mporpammupyemsle — jorumdeckue  ycrporcrta | OIIK-5.3.1
(ITTJTY): OGoramenue GyHKIMOHATBHBIX BO3MOxHOCTeW - | [IK - 3.3.1
IpOrpaMMHPOBAaHUE  BBIXOJHOTO  OydepHOro  Kackana,
NpPUMEHEHHE  JBYHAIPAaBJICHHBIX  BBIBOJOB,  BBEJIEHHUE
3JIEMEHTOB HaMsITH, UCTIOJIb30BAHUE paszaensieMbIX
KOHBIOHKTOPOB.

10 bazoBeie  marpuunbie  kpuctamuiel  (BMK):  O6mas | OIIK-5.3.1
XapakTepUCTHKa, Kiaccudukanuu, cpaBHenue c [IMJI u | TIK - 3.3.1
ITJIM. Uneonorus npoexktupoBanus ycrpoiicts Ha BMK.

11 bazoseie Marpuunsie kpuctamwiel (BMK): Tlorstus 6azopoii | OIIK-5.3.1
sueiiku (bS) u pynknmonansHoU stueviku (D). 2 moaxona k | I1IK - 3.3.1
dbopmupoBannio cocraBa bSl. bubmuorexka ®S. I[lapamerpsl
BMK.

12 bazoBeie marpuunsle kpuctamisl  (BMK):  Kananbnsie, | OITK-5.3.1
OceckaHalmpHbIE M OJIOYHBIE CTPYKTYyphl. mnepudepuitapie u | [1K - 3.3.1
matpuunble 6a3oBbie siueiiku (1165 u MBS).

13 CrnoxHble mporpamMmupyembie  Jorudeckue  ycrpoiicta | OITK-5.3.1
(CIUIY): OOmas xapakrepuctuka. llpumep ctpykrypnoii | IIK - 3.3.1
cxembl. CTpykTypa pyHKIImoHanpHOro 61oka (OB).

14 CnoxHble mporpammupyemsle jorudeckue ycrporcrta | OIIK-5.3.1
(CITY): Makposiueiika B coctaBe CIIJIY. bnox BBoma- | [IK - 3.3.1
BBIBOJIA.

15 [IporpammupyemMbie mnodb3oBareneM BeHTHIbHbIE MaTpuibl | OIMK-5.3.1
(IIIIBM): Ob6mas xapaktepuctuka. OcHoBHbIe ocobennoctu. | I1K - 3.3.1
Kondurypupyemsie nornaeckue 6goku (KJIB).

16 IIporpaMmMupyeMble monb3oBaTesneM BeHTHIbHblE Marpuisl | OIIK-5.3.1
(ITIIBM): [Ipumep peanuzaruu cxem B Oasuce «2M-HE» na | TIK - 3.3.1
MEJIKO3EPHHUCTHIX KOH(UTYPUPYEMBIX JOTMYECKHX OJIOKAX.

17 [IporpammupyemMbie mojb30oBareseM BeHTWIbHbIE MaTpuibl | OIMK-5.3.1
(IIIIBM): Hcnonb3oBanue KJIb cpenneir 3epuucroctu Ha | [IK - 3.3.1
MyJIbTUIUIEKcOpax. Meoaorus 1 npumMep MCroib30BaHusl.

18 IIporpamMMupyeMble mosb3oBaTeneM BeHTHIbHbIE Marpuisl | OIIK-5.3.1
(ITIIBM):  Ucnonw3zoBanne kpynHo3epHucthix KJIb nHa na | TIK - 3.3.1
ocHoge [1I113VY (LUTs). Maeonorus u npumep UCH0JIb30BaHNUS.

19 Wutepodeiic ITAG u TexHonorus rpann4Horo ckanuposanus: | OITK-5.3.1
Ha3HAaY€HHE, OCHOBHAsI KOHIIEMIINS, CTPYKTYypa anmnapaTHbIX IIK - 3.3.1

cpenctB uHTepdeiica JTAG, pexxrMbl TPAaHUIHOTO




CKaHHUPOBAHUA

20 Wutepdeiic JTAG u TexHonorust rpaHuuHoro ckanuposanusi: | OITK-5.3.1
suerika TpaHnuuHoro ckanupoBanusi (BSC), ympasmsrommue | I1K - 3.3.1
CUTHaJbl  TPAaHUYHOTO  CKAHUPOBAHWS,  TPAHCIIOPTHHIN
MEXaHHU3M.

21 Wutepdeiic ITAG u TexHomorus rpannyHoro ckanuposanus: | OITK-5.3.1
CTPYKTypa yCTPOMCTBA yIPaBICHUS TPAHUYHBIM IIK - 3.3.1
CKaHHPOBAHUEM.

22 [TJINC 3-ro mokoneHus: «CucreMbl-Ha-KpUCTAILIS) - 001Iast OIIK-5.3.1
XapaKTEPUCTHKA. IIK - 3.3.1

23 [TJINC 3-ro mokonenusi: Hard-snpa, firm-sapa, soft-sapa. OIIK-5.3.1

IIK -3.3.1
24 [TJINC 3-ro nokonenusi: OqHopoausie u 61ouHble «cucteMbl- | OIMK-5.3.1
Ha-KpHUCTaJLIe». IIK - 3.3.1
Bormpocsr (3amaun) nis 3avera / audd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera
Kon
Ne /mt [Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3ayera p—

1 [IponeMoHCTpUPOBATH 0000IICHHBIHA anroput™ | OIIK-1.VY.1
npoektupoBanus ycrpoicts Ha ITJIMC na npumepe cuntesa | OIIK-5.V.1
3aJJaHHOTO LM(POBOrO YCTPOUCTBA.

2 CAIIP c¢upmbr Altera Quartus. Ymers ommcath o6myro | OIIK-1.V.1
XapaKTEepUCTUKY Makera Ha npumepe cuHte3a 3amanHoro | OITK-5.V.1
1I(POBOro yCTPOICTRA.

3 CAIIP ¢upmer Altera Quartus. IIpogemonctpuposats 3tamsl | OIIK-1.V.1
CO3JaHUsl MpOEeKTa Ha npumepe cuHTe3a 3aganHoro | OIIK-5.V.1
1M (ppoOBOTO YCTPOICTRA.

4 CAIIP ¢upmsr Altera Quartus. [IpogemonctpupoBats ymenue | OIIK-1.V.1
MOJIB30BaThCA CPEACTBAMHM oOmnucaHusa mnpoekta Ha npumepe | OIIK-5.V.1
CHHTE32a 33JJAHHOTO LIU(POBOTO YCTPOHCTBA.

5 CAIIP ¢upwmsr Altera Quartus. [IpogemonctpupoBats ymenue | OIIK-1.V.1
NOJIB30BaThCsl  cpeAcTBaMH  Bepudukanmuu npoekta Ha | OIIK-5.V.1
IpUMepe CUHTE3a 3a/IaHHOT0 LIU(PPOBOT0 YCTPOICTBA.

6 CAIIP dupwmsr Altera Quartus. [IpogemonctpupoBats ymenue | OIIK-1.V.1
MOJIB30BaThCsA OmOMMoTekor (yHKIMOHANMBbHBIX Moayied Ha | OIIK-5.V.1
IpUMepe CHHTE3a 33JaHHOr0 U(POBOro YCTPOHCTBA.

7 CAIIP ¢upmbr  Altera Quartus. Ilponemoncrpuposats | OIIK-1.V.1
co3aHue MpoekTa B TrpaduueckoM pemaktope u umepapxuto | OIIK-5.V.1
OpoeKTa Ha TMpHMEpPEe CHUHTEe3a 3aJaHHOro LHU(POBOTO
YCTPOICTBA.

8 CAIIP ¢upmsr Altera Quartus. [Ipogemonctpuposats ymenue | OIIK-1.V.1
COCMMHATH DJJIEMEHTHl W  ¢yHKUHoHambHbie Moaymu ¢ | OIIK-5.V.1
MOMOIIbI0 KOHTAKTOB, IMUH M MMEH Ha TpUMEpe CUHTe3a
3aJJaHHOTO LM(POBOrO YCTPOUCTBA.

9 CAIIP ¢upmsr Altera Quartus. [Ipogemoncrpuposats ymenue | OIIK-1.V.1
MOJB30BaThCA  PEJAKTOPOM BpeMeHHbIX nuarpamMm Ha | OIIK-5.V.1
IpUMepe CHHTEe3a 33JJaHHOT0 U(POBOro YCTPOHCTBA.

10 CAIIP ¢upmsr Altera Quartus. IIpogemonctpupoBats Dtansl | OIIK-1.V.1
KOMIWIIIMKA TPOEKTa Ha IpuMepe cuHre3a 3azaHHoro | OITK-5.V.1
1M (poOBOTO YCTPOICTRA.

11 CAIIP ¢upmsr Altera Quartus. [Ipogemonctpuposats ymenue | OIIK-1.Y.1




HACTpPaWBaTh MapaMETPhl JIOTHYECKOTO CHHTE3a Ha MpUMEpe
CHHTE32a 33JJAHHOTO IU(POBOTO YCTPOHCTBA.

OIIK-5.V.1

12 CAIIP dupwmsr Altera Quartus. [IpogemonctpupoBats ymenue | OIIK-1.V.1
NOJB30BAThC  (PYHKIUSAMH W BO3MOXKHOCTAMHU penakropa | OIIK-5.V.1
¢buznyecKkoro pa3MelieHusl Ha MpUMEPEe CHUHTE3a 3aJlaHHOTO
1I(POBOro yCTPOICTRA.

13 CAIIP ¢upmer Altera Quartus. IIpogemonctpupoBats 3tamsl | OIIK-1.V.1
MOJIEJIMPOBaHUS NPOEKTa Ha IpuMepe cuHTe3a 3aaaHHoro | OITK-5.V.1
1M (ppoOBOTO YCTPOICTRA.

14 Onementsl s3pika VHDL: IlponemoncrpupoBats ymenue | OITK-1.V.1
WCIIOJIB30BaTh KJIIOYEBBIE cioBa W uaeHTU(ukatopbl Ha | OIIK-5.V.1
IpUMepe CHHTE3a 33JaHHOr0 U(POBOro YCTPOHCTBA.

15 Onementsl s3pika VHDL: IlponemonctpupoBats ymenue | OIIK-1.V.1
OPUMEHATh CHMBOJBI M HMMeHa Ha mpumepe cuHTe3a | OIIK-5.V.1
3aJJaHHOTO LM(POBOrO YCTPOUCTBA.

16 Onementsl s3pika  VHDL: IlponemoncrpupoBats ymenue | OITK-1.V.1
WCIONB30BaTh TIpynmbl W 4Yuciaa Ha npumepe cuHTe3a | OIIK-5.V.1
3aJJaHHOTO U(POBOTO YCTPOUCTBA.

17 CtpykTypa  TekcTtoBoro  omucanusa  sa3pika  VHDL: | OIIK-1.V.1
[IponemoHCTpUpPOBATH YMEHHE OMUCKHIBATH OOIIYI0 cTpyKTYypy | OITK-5.V.1
Ha MpUMepe CHHTE3a 3aJJaHHOr0 HHU(POBOro yCTPOMCTBA.

18 CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemoHcTpupoBaTh yMEHHE HCNONb30BaTh Jekiaapauuu | OIIK-5.V.1
OMOIMOTEK Ha TNpHUMEpe CHHTe3a 3aJaHHOTO IHU(pPOBOTO
YCTPOMCTBA.

19 CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemoHcTprpoBaTh yMeHHE HCHONB30BaTh JAekiapanuio | OIIK-5.V.1
ENTITY ®na mnpumepe cuHTE3a 3aJaHHOTO LHU(PPOBOTO
YCTPOMCTBA.

20 CtpykTypa  TekcTtoBoro  omucanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemoHcTpupoBaTh yMEHHE HCHOJB30BaTh JAekiapanuio | OIIK-5.Y.1
ARCHITECTURE ©Ha npuMmepe CuHTE3a  3aJlaHHOTO
1IM(pPOBOro yCTPOICTRA.

21 CtpykTypa  TekcTtoBoro  omnucanus  sa3bika  VHDL: | OIIK-1.V.1
[IponemoHcTpupoBaTh yMEHHE MCHOIB30BaTh nepemenHsle u | OIIK-5.Y.1
CUTHaJbl Ha NpHUMEpE CHHTE3a 3aJaHHOTO IHU(PPOBOTO
YCTPOMCTBA.

22 CtpykTypa  TekcTtoBoro  omnucanusa  sa3pika  VHDL: | OIIK-1.V.1
[IponemoHcTpupoOBaTh yMEHHE MCHONB30BaTh TUIbl AaHHbBIX | OIIK-5.Y.1
Ha MpUMepe CHHTE3a 3aJJaHHOTO HHU(POBOro yCTPOICTBA.

23 Crpyktypa  TekcroBoro  omwucanuss  s3pika  VHDL: | OIIK-1.V.1
[IpogeMoHCTpUpOBaTh YMEHHUE HCIOIB30BaTh BbipaxeHus u | OIIK-5.V.1
UX HHTEPIpPETANio B IU(PPOBOM YCTPOWCTBE Ha NpUMeEpe
CHHTe3a 33JJaHHOT0 IIU(PPOBOT0 YCTPONCTBA.

24 Crpykrypa  TekcroBoro  onucanuss  s3pika  VHDL: | OIIK-1.V.1
[IponeMoHCTpUpOBaTh OCOOEHHOCTH omucaHus cTpyktyp Ha | OIIK-5.V.1
IpUMepe CHHTEe3a 33JJaHHOT0 U(POBOro YCTPOHCTBA.

25 Crpykrypa  TekcroBoro  omwucanuss  s3pika  VHDL: | OIIK-1.V.1
[IponemMoHCcTprpOBaTh OCOOCHHOCTH onucanus mosenenus Ha | OIIK-5.V.1
pUMepe CHHTE3a 33JJaHHOr0 HU(POBOro YCTPOHCTBA.

26 CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-1.V.1
[IpoxemMoHCTpUPOBATH 0COOEHHOCTH ornucanus | OIIK-5.Y.1




napajuleJIbHBIX U MOCIeI0BaTeNIbHBIX ONIEpPaTOPOB HA MIpUMeEpe
CHHTE32a 33JJAHHOTO IU(POBOTO YCTPOHCTBA.

[lepeueHp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI
MpeICTaBICHBI B TaOmmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHUS] KYPCOBOM pabOTHI

No /i [IpumepHBIii nepedeHb TeM ATl KypCOBOTO MTPOSKTHPOBAHMS/BBIITOTHEHUS
} KypCcoBO# paboThI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bompocsl  my1st mpoBeneHHsT TPOMEXYTOYHOM aTTeCTalliki B BUJIE TECTUPOBAHUS
MpEeJICTaBICHHI B Ta0uie 18.

Tabmuua 18 — [IpumepHBbIii IepeueHb BOIIPOCOB JJIsi TECTOB

Kon

No /it [IpuMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB
WHJIMKaTopa

Y4eOHBIM MJIAHOM HE TPETYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
00yd4eHus1, IpeICTaBIICHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIAE  INPOLEAYyphl  OLIEHWBAHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpylOIUX NOPSAOK M MPOLEAYPY
IPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluu o0ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCS 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArONIMXCS 10 OCBOCHHMIO JICKIIHOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE W3JIOKEeHHe ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO MO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUHM HaydHOM MbIciu. B yueOHOM mporecce JeKIHs BBINOIHAET METOJO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIeKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBIEHHE O IUCLMIUIMHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMU IUCLHUIUIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OIPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4€HHE OIbITa TBOPUECKOM padOThI COBMECTHO € MPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEILHOTO TBOPYECKOI'O MBILLITIEHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpEca, HEOOXOUMOTO JIJIsI CAMOCTOSITEIIBHOW PaOOTHI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHHKHM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMDKaMIINE TO/IbI;




— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepualn (BBIACNIATH TJIaBHBIE MBICTH U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynHupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCSA JAEMOHCTpalMed ClIaiioB U
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaja MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OTICIBHBIX TEMATHK 10 JUCITUTIINHE.

11.2. MeTtonuueckne ykazaHusi Il OOydYalOIIMXCS O MPOXOKIACHHIO MPAKTHYCCKUX
3aHITHIH.

[TpakTrueckoe 3aHATHE SBISICTCS OJHOW W3 OCHOBHBIX ()OPM OpraHuU3aIuu y4eOHOTO
mporiecca, 3aKII0Yaronasicss B BEINOTHEHUH 00yJaIOITUMUCS TI0JI PYKOBOJCTBOM IMPEIOIaBATENS
KOMIUIEKCa YYEOHBIX 3aJaHWi C 1EJbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMH
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIBITA TBOPUECKOH JEATEIHLHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS JJISI 00YUAIOMIErocs sSBJISETCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3YyYaEMOW TUCLIUIIIMHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHUH O00YYAIOIIMMCS TIPAKTUYCCKUX 3aHSITHIA:

— 3aKkperuieHue, yriayOJleHHWe, pacllMpeHre W JAeTalu3alis 3HAHUW T[PU PEIICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3Y4YE€HHs] KOHKPETHOM yueOHOM
JHUCIUTLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHEHMS 3aJaHUIL;

— ofecrniedueHne palMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHATUN

[IpakTuueckue 3aHATUS MPOBOASTCS B WHTEPAKTUBHOW (opme - pa3dop U penieHue
CUTYallMOHHBIX 3aJa4 Ha 3asBJICHHbIe TeMbl. Ha mnpakTHueckoM 3aHATHM NPENoaaBaTElb
pa30bupaer TUMOBYIO 3ajady B MepBoil yacTu 3aHsaTHs. [lanee oOyuaronipecs: caMOCTOSATEIbHO
MOBTOPSIIOT COOTBETCTBYIOIIME NEHCTBUS Ha KommbioTepe B cpeae Quartus Prime Bo BTOpOH
yactu 3aHATUsA. OOyuaronuecs JOKHBI MPOJIEMOHCTPUPOBATH HA KOMITBIOTEPE OCBOCHUE TEMBbI
Y YMETh OTBETUTH HA BOMPOCHI, OTHOCSAIIUECS K XO1Y PELIEHUS.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCsS IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor.

B xozme BbImOMHEHHS J1a0OpaTOPHBIX paboT oOyyaromuics IOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJEThb COBPEMEHHOM METOAMKONM M TEXHMKOH
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOH OO0Yy4arolerocs.
Beinosnnenune 1abopaTopHbeIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nabopaTopHBIX pabOT OO0ydaromUMCs SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] TUCLMIUIMHBL, OIpeNensieMoil y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMSA TIPOLIECCOB, SIBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKUX 3HAHWM, MOJIY4YEHHBIX Ha
JCKIHSIX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3y9aeMOU TUCIUILIHHE,



— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue ¥ TpeOOBAaHHUA K IIPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHMEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYSCKUH MaTepHall, a TakXke IMOJYYUTh Yy TPernoaaBareis
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOoe€ OH OyAeT BHINOIHATH B MPOIECCEe MPOBEICHUS
nabopaTopHOH PabOTHI.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOii paboTe

Otuer o maboparopHOil paboTe MOKEH COAEpPKATh CBEICHUS, HIUTFOCTPUPYIONIUE
BBITIOJIHEHHE CTYJIEHTOM JabopaTopHOil paboThI: Iienbh pabOThI, OMUCaHWE JAOOPATOPHOU
YCTaHOBKH, UHANBUIYAILHOE 33/IaHUE, TPOIIECC BHITIOTHEHHS pabOThI, pe3yIbTaThl H3MEPEHUH,
HEOOXOIMMBIE PAaCUEThI, BBIBOJIBI.

TpeboBanust k ohopMIIEHUIO OTYETa O JIabopaTOpHO paboTe

bnaHk TUTYNBHOTO JHCTa OTYETa O J1abopaTopHOM paboTre pacnoniokeH Ha caiite ['YAIL
http://guap.ru/guap/standart/titl_ main.shtml. Otder momxeH ObITH OdGOpPMIIEH TIO MpaBHIIAM
0 OpMIICHHS TEKCTOBBIX JTOKYyMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

11.4. MeTtonuueckue yka3aHUs ISl OOYyYAIOIIMXCS 10 TMPOXOXKICHUIO CaMOCTOATEILHON
paboThI

B xone BeIMOSHEHUSI CaMOCTOSITEIBHOW pabOThI, 00yJarONTUiics BHITIOJHAET PaboTy 1o
3aJIaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHS.

Jns oOyyaromuxcs 1Mo 3a04HOM ¢opme 0O0ydeHus, caMocTosTelIbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO PaboTYy.

B mporecce BHIMOTHEHHSI CaMOCTOSTENLHON paboThl, y obydaromerocs GopMUpYeETCs
nenecooOpa3Hoe IMIaHUPOBaHUE paboyuero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHWM, 00ECIeYMBAaET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TOJYYHUTh HABBIKK TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHHI.

MeroauyeckuMHu ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4JarOIIUX CASBISIOTCS:

—  y4e0OHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILIHHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOJTHEHHIO KOHTPOJIBHBIX PAa0dOT (i1 00yJaromuxcs
110 3204HOM (hopMme 0OyUueHUs).

11.5. Meronuueckue ykazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISIEMOIO B TEUEHUE CEeMeCTpa C LIEIb0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIIUHBL.

Texkymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBISICTCA B TEUYEHHUE BCErO CEMECTpa
(cemecTpoB) Ha 1a0OPATOPHBIX 3aHATHIX MO HECKOIBKUM KPUTEPHUSIM:

- KOJIMYECTBO JIAOOpaTOPHBIX PabOT, KOTOPOE CTYAECHT YCIEN BBINOJHUTHh U 3aILUTHTH
KAK B OTBEJCHHBIC JUUIS 3TOr0 KAJICHIapHbIE CPOKHU, TaK U B TCUEHUE CEMECTPA B LIEJIOM.

- TEeMI U Ka4yeCTBO BBIMOJHEHUS JAa0OPAaTOPHBIX PA0OT, T.K. YCHELIHOE BBIOJHEHHE
7a00paTOpHBIX pabOT CTYIEHTOM BO3MOXKHO TIPH COOTBETCTBYIOIIEM OCBOEHHH TEKYIIETO
JEKIIMOHHOT'O M MPEbIIYIIEro J1adopaTopHOro MaTepuala.

- OIIGHKHM, TIOJIyYEHHBIE CTYJICHTOM IO pE3YJIbTaTy 3allUThl KaXJOW J1abopaTOpHOMH
paboTHI;



- TCKYyILlasa pa60Ta CTyACHTA Ha IPAKTHUYCCKUX 3aHATHUIX.

Hcnonezyemas B I'YAII monyneHo-peiiTuHroBas cuctema (cM. [lonoxenne «O Tekyiem
KOHTPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu ctyfaeHToB 'Y AII, obywaromuxcst mo
nporpaMMbl  Beicuiero oOpaszoBanusi» U Ilomoxenne «O MOIyIbHO-PEHTHHIOBOH CcHCTEME
OIICHKM KauyecTBa yueOHOW paboThl ctyneHtoB B ['YAII») mpemycmatpuBaeT GopMupoBaHue
UTOTOBOW OLIEHKH Ha OCHOBE MPOXO0KJEHUS TEKYILIEr0 KOHTPOJIS YCIEBAEMOCTH (B CEMECTPE) U
MPOXOXKACHUS MPOMEXKYTOUHOM arrecTaluu. bambl, oTBeaeHHble Ha pabOTy B CEMECTpe,
HAYUCIIAIOTCS 32 MOCEUICHUE JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUNA W BBINOJIHEHHE U 3aIUTY
1abopaTOpHBIX PabOT, MPUYEM KOJUYESCTBO OAJIJIOB 3aBUCUT OT OIEHKH, TTOJIYICHHOM 32 3aIUTy
Kax/10i 1abopaTopHoit paboThl. JlononHuTenbHbIe OOHYCHBIE OAIIBl MOTYT OBITH HAYHCIICHBI 110
UTOraM padoThl CTY/IEHTA Ha MPAKTUYECKUX 3aHATUSIX. Takum 00pa3oM, UTOroBast OIIEHKA MOXKET
ObITh HIDKE TOJYYEHHOM Ha MPOMEXKYTOUHOM aTTecTalud Npu CIadbIX H/MIM HETOJHBIX
BBITMIOJTHEHUH U 3alIUTe Ja00paTOpHBIX paboT B TEUEHHE CEMECTpa.

11.6. MeTonuueckne yka3aHUs I O0YYAIOMIUXCS 10 MPOXOKACHUIO MTPOMEKYTOUHOM
aTTeCTallHH.

[IpomexyrouHas  arTectauus  OOydalolIUMXCsl — MpeAycMaTpUBAaeT  OIICHUBAaHHE
IPOMEXYTOUHBIX M OKOHYATENBbHBIX Pe3yabTaToB oOyueHHs mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCcs B IpoLecce
U3y4eHHs BCeH AMCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONU paboThl, CHOCOOHOCTH
OPUMEHSATh HUX JUIS pEHICHUs] MPAKTUYECKUX 3a7ad. DK3aMeH, Kak IMpPaBUJIO, MPOBOIUTCS B
NEepuoJT SK3aMEHAIIMOHHOM CEeCCHMM M 3aBEpIIAeTCs AaTTECTAllMOHHOM OLEHKOW «OTIMYHOY,
«XOpOILIO», «YIAOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIbHO». [l JaHHOW JUCHMILIUHBI
9K3aMeH MPOBOJUTCS B IEPBOM M3 JIBYX CEMECTPOB, OTBEICHHBIX HA JUCIHILUINHY, 1 HalpaBJIeH
Ha TPOBEPKY CHOPMUPOBAHHOCTH HWHAWKaTOpa KommeTeHIud "3Hath". Jlms oskx3ameHa
bopMUPYIOTCS  TEOpEeTUYEeCKHe BOMPOCHl (cM. TaOm.15), W3 KOTOPBIX COCTaBISIOTCS
9K3aMEeHallMOHHBIE OMIIETHI, BKIIOYAIOIIHE 10 JIBa BOIIPOCa.

— 1uddepeHIMPOBaHHbIM 3a4eT — 3T0 (¢GopMa OLEHKM 3HAaHUH, IOJy4YeHHBIX
o0y4aromuMcsl IpU U3YYEHUU AUCLUUILINHBI, MPU BBIMOJIHEHUN KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HayYHO-HUCCIIEJOBATENBCKUX pabOT U MPOXOXKACHNUN MPAKTUK C aTTECTAIMOHHON OLIEHKOM
COTJIIMYHO», «XOPOILO», «YyIOBJIECTBOPUTEIHHO», «HEYJOBIETBOPUTEIbHO». Jlns maHHOU
JUCUUIUTMHBL AU depeHnpoBaHHBI 3a4eT TPOBOJUTCS BO BTOPOM M3 JIBYX CEMECTPOB,
OTBEJICHHBIX HA JAWUCLUUIUIMHY, U HaIlpaBJIeH Ha NPOBEPKY C(HOPMHUPOBAHHOCTH HHIMKATOpa
komrereHimii  "Ywmers".  [uddepeHunpoBaHHBI  3aueT  MPOBOAMTCS MO  Oujeram,
c(hopMUPOBAHHBIM M3 BOMPOCOB MPAKTHUECKOW HAMpPaBICHHOCTH (CM. Tabi.16): kpome Ouiera
CTYJEHTY BbIIae€TCsl BapHaHT LU(POBOro yCTpoicTBa, HA MPUMEPE CUHTE3a KOTOPOTO B MaKeTe
CAIIP Quartus Prime Lite Edition cTyneHT nomkeH MpoAeMOHCTPUPOBATH YMEHHs paboTaTh ¢
naketoM u ¢ s3pikoM VHDL. JludbdepenuupoBanHblii 3adeT MPOBOAMUTCS B JabopaTopuu
U(PPOBON CXEMOTEXHUKH Ha KOMIbIOTEpax HemocpeacTBeHHO B makere Quartus Prime Lite
Edition.
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