[loKyMeHT NoANMUCaH NpoCToit 3NeKTPOHHOM NOANUCHI0
NHbopmaums o Bnagenbue: MuHucTepcTBO HA
(®WO: Makyes BaneHTuH AHaTonbeBuY

JlomkHOCTb: 3amMecTuTenb [ yebHoIl pabote
[ata nognucanus: 26.08. 20%{3 E 1351-}/01"0 TOCYAapCTB
YHUKaNbHbIN nporpaMMl-fBﬁiH@ﬁ@EaHH” «MOCKOBCKHi I

a0887579b7e63594¢87851bc1bb030c7 c4482fal(narion

KU 1 BbICIIero obpasoBanus Poccuiickoit ®epepauyu

MBITUILIMHCKIH rmian

PHHOTO OFO/PKETHOrO0 06pa30BaTeIbHOTO YUPEXKeHV s BBICIIIETO

Cy[apCTBeHHBIN TeXHUUeCckui yHUBepcuTeT nMenr H.3. baymana
aNbHBIN WCCIIe[J0BaTeTbCKUN YHUBEDPCHUTET)»
(M® MI'TY um. H. 3. baymana)

3ame€THTeNb JUPEKTOPA

. baymana
MaKyeB B.A.

Mf9>> mas 2023 .

dPaxkynbreT K «Kocmuueckuii hakynbTeT»

Kadenpa K3 «IIpuknazHasi MaTeMaTrka, UHGOOPMaTUKa 1 BBIYMCTUTETbHAsK TEXHUKa»

PABOYAS ITPOI'PAMMA JUCIIUIIINHBI

Opranuzauus 9BM u cucrtem

ABTOD IPOrpaMMBbl:

EdpemoB H.B., notieHT (K.H.), KaHAWAAT TeXHUUECKUX HaykK, efremovnv@bmstu.ru



YTBepyKeHa Ha 3acefiaHuu Kadeapol «[IpuKaafiHas MaTeMaTHKa, THPOPMATHKA U BBIUUCIATeTbHAsI
TeXHUKa»
[TpoTtokosn Ne 9 3acenanust kadeaps! «K3» ot 14.04.2023 1.

HauanbHuk OTtaesia 00pa3oBaTe/IbHBIX MPOrpaMm
[MlesnsikoBa A.A

Pabouas mporpamma ofo6peHa Ha 2024/2025 yueOHbBIH TOA.
[Tporokon Ne 9 3acenanus kadeapol «K3» ot 18.04.2024 1.
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouasi mporpamma ofobpeHa Ha 2025/2026 yueOHbI rof.
[Tporokon Ne 09.04.13-04/10 3acemanust kKadeapsl «K3» ot 18.04.2025 .
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUTIIMHBI / TTPAKTHKU.



OI'TABJIEHHE

C.
1.IInanupyemsbie pe3yabTaThl 00yUeHHs 10 TUCIUIUTMHE (MOJIYII0), COOTHECEHHBIE C
IJIAHUPYEMBIMHU PE3YJIbTaTaMH OCBOCHUS 00PA30BATEIBHOMN MPOTPAMMBI ....vvveeeveeessreesssressssnessnns 4
2.MecTo NUCIUIUTHHBI B CTPYKTYPE 00Pa30BATCIIBHON ITPOTPAMMBI ..e..vvveeirveessureessreessasesssseessssens 6
0105 3=V B0107 (03005 08 01051 ¢ 0. SUUURURURUURUURTR T 7
4.ConeprxaHue JUCIUIUIMHBI, CTPYKTYPHUPOBAHHOE 110 MOAYJ/ISIM YY€OHOH AUCITUTUTHHBI C
yKa3aHHEM OTBEJICHHOTO HAa HUX KOJUYECTBA aKaJeMUICCKIX WIIH aCTPOHOMHYECKUX YACOB U
BUJIOB YUCOHBIX BAHITHI 1. .uvveesuveeesusesesssessssesssssesssssesssssessassesssssessnssessnsesssaseessnsesssssessssesssnsessssessnnns 8
5.YueOHo-MeTOAn4YEeCKOEe 00SCIIeYCHUE CAMOCTOATEIIBHON PAOOTHI CTYJEHTOB ..cevvvveerereeerireeanens 14
6.DOoH]T OLICHOYHBIX CPENICTB IJIS TPOBECHUS TEKYIETO KOHTPOJIS U IPOMEKYTOUHOM
ATTECTAIIUN CTYJACHTOB 1O JVCIIHTIIIIIHE ... .vveessvessssresssseessseesssseessssssssesssnseessnsessssenssnsesssssessnssessns 15
7.IlepeueHn yueOHOU JIUTEPATYPHI M TOTIOTHUTEIBLHBIX MATEPUAIOB, HEOOXOIMUMBIX JIJIS
OCBOCHMUS JUACLIHTIIIITHB ... .eeteessssunsssssessssssssnssssssssssssssssnssssessssssssssnnnssesssssessssnnsseseessessssnnnreeesesennns 16
8.IlepeueHp pecypcoB CETH UHTEPHET, PEKOMEHyEMBIX Ul CAMOCTOSTEIbHON pabOThHI pU
FoYeaz 01350705 00107 () 007 00 010705023 (F 17
9.MeToauyeckue yka3zaHus Isl CTYACHTOB IO OCBOCHUIO TUCITUIITHHBL .....eeveerureeneesneesseesnneenns 18
10.ITepeuenp nHGOPMALIMOHHBIX TEXHOJOTUH, UCIIOIB3YEMbIX TPHU U3YYCHUH JUCIUILTUHBL,
BKJTIOYAs IEPEYCHB MPOTPAMMHOT0 oOecriedeHu s, TH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM U
TMPOPECCHOHATBHBIX 083 JTAHHBIX ..uvvveiutrsessresssssesssssesssssesssssessnssesssssesssssesssssesssseessssesssssesssssessnssessns 20

11.0nmcanue MaTepuaTbHO-TEXHUICCKOW 0a3bl, HEOOXOIUMOM JUTSl M3YUYCHHUS TUCITUTUIAHEI ....21



1. INTAHUPYEMBIE PE3YJIBTATblI OBYYEHUSA IO JUCIUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C INNTAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

Hacrosimas pabovas mporpaMma AUCHUIUIMHBI YCTaHABIUBACT TPEOOBAHUS K 3HAHUSAM H
YMEHHSM CTY/ICHTA, a TAK)KE OMpeeNisieT COAepKaHue U BUIbI Y4eOHBIX 3aHATUN U OTYETHOCTH.

IIporpamMMma pa3paboTaHa B COOTBETCTBUMU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTangapToMm (CYOC 3++) mo
HampaBlieHUI0  TOAroToBku  (ypoBenb  OakamaBpuara): 09.03.01 «Wudopmartuka wu
BBIUMCIIUTENbHAS TEXHUKAY;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOrpPaMMON MO HAINpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa ¥ BEIUUCTUTEIbHAS TEXHUKAY;

* Yuebubm wtanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 09.03.01
«MHpopmaTiKa U BEIYUCIUTEIbHAS TEXHUKA.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHPYETCs  (OPMHUPOBAaHHE  KOMIICTEHIIWH,
npexycmorpeHHbix OIIOII Ha ocnoBe CYOC 3++ mno Hampasienuto noarorosku 09.03.01
«MHpOopMaTHKa 1 BRIYMCIUTEIbHAS TEXHUKA» (YpOBEeHb OaKajiaBpuara)

Kon xommerenuim DopMyTHPOBKA KOMIIETEHIMHU
no CYOC 3++
OomenpodeccuoHaIbHbIE KOMIIETEHIIMU COOCTBEHHbIE
OIIKC-5 CriocoOeH cobupaTh anmapaTypy, 1 HHCTaLTMPOBaTh OTEYECTBEHHOE U
(09.03.01) MHOCTPAaHHOE MPOTrpaMMHOE oOecTiedeHne sl HHOOPMAIIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM
OIIKC-7 CriocobeH yyacTBOBaTh B HACTPOWKE U HAJIAJIKE IPOTPAMMHO-
(09.03.01) alrmapaTHbIX KOMIIJIEKCOB

Jlisa kateropuil «3HaTh, yMETb, BIIAJETh» IJIAHUPYETCS JOCTH)KEHHUE pe3yJIbTaToOB
oOyuenust (PO), BHoOCAmUX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaA B (OpPMHpPOBAHUE
KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM Ipo¢ecCOHaIbHON 00pa30BaTeIbHON MPOrpaMMOi
(Tabm. 1).



Taoauna 1. UaaukaTopel 1OCTHXKEHUS KOMIIETCHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyaupoBka

Nuaukaropsl

®opMbI U MeTO/IbI 00yYeHHUsA, CIIOCOOCTBYIONIHE
(opMHupoBaHMIO M PA3BUTHIO KOMIIETEHIIMU

OIIKC-5

(09.03.01)

CrniocobeH cobupaTh anmaparypy,
Y MHCTAJUTUPOBATHh OTEYECTBEHHOE
¥ MHOCTPAHHOE MPOTPaMMHOE
obecrieyeHue ais
MH(POPMAIIMOHHBIX U
ABTOMATHU3UPOBAHHBIX CHCTEM

3HATD

- IPUHIUIBI PYHKIMOHUPOBAHUS U TIPAaBUIIa COOPKH
anmapaTtypbl HHPOPMAIIHOHHBIX 1
ABTOMATH3UPOBAHHBIX CHCTEM

- IOPSIIOK U MPaBHUJIa MHCTAJUIALUHI OTEYECTBEHHOTO U
MHOCTPAaHHOT'O IPOTPAMMHOTO 00ECTICUeHHS 1151
UH()OPMAIIMOHHBIX U AaBTOMAaTH3UPOBAHHBIX CUCTEM
YMETb

- cobupartsk anmnaparypy, 1 HHCTaJLIIPOBATh
OTEYECTBEHHOE M MHOCTPAHHOE MIPOTPAMMHOE
oOecrieueHne st ”HPOPMAIIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM

DopMbI 00yUeHHS:

DpoHTANBHAS U TPYIIIOBas (OPMBL.

MeToabl 00yyeHuUs:

CrnosecHblii MeToz 00yueHus (Jlexun)

Mertoas! npakTuueckoi padoTsl (CeMUHaphI)
HaoOmronenune u UcciienoBarebCKuii METOT
(JTaboparopHbie pabOTHI)

Meroa npo6iiemuoro ooyuenus(CamoctosTenpHas
pabora)

(B TOM 4HCIIEC BBITOJIHEHUE KyPCOBOM PabOTHI)
AKTHBHbIE H HHTEPAKTHBHBIE METObI 00yYeHUSsI:
00CyXIeHUE MPAKTUYECKUX MPUMEPOB Ha JICKIHIX U
CEeMHHapax

OIIKC-7

(09.03.02)

CnocobeH yuyacTBOBaTh B
HACTpOIKe U HallaJKe
MIPOTrpaMMHO-aNIapaTHbIX
KOMILJIEKCOB

3HATDH

- 3aKOHBI JJICKTPOTCXHUKHU H JJICKTPOHUKHU,
HCO6XOILI/IMI)IC JJI1 HaJIaAKHU 1 UHCTAJJIAI A
MporpaMMHO-aIIapaTHbIX KOMIIJICKCOB
I/IHq)OpMaHI/IOHHI)IX 1 aBTOMAaTU3HWPOBAHHBIX CUCTEM
YMETD

- HaCTPpanuBaThb U HAJIAXKUBATH IIPOrpaMMHO-AIIapaTHLIC
KOMIIJICKCBI

®opMbI 00yUeHHUsI:

OpoHTaNbHAS U TPYIIOBas (GOPMBL.

Metoabl 00yueHus:

CrnosecHnblit MeTo o0yuenus (Jlexiun)

MeTtobl npakTudeckoil padoTs! (CeMuHapbl)
HaoOmronenne u MccnenoBarensCcKuii METOT
(JTabopatopHbie pabOTHI)

Meton npobiemuoro ooy4yenusi(CamocTosiTensHas
pabora)

(B TOM yHcIIe BBINIOJIHEHUE KYPCOBOM pabOThI)
AKTHBHbIE H HHTEPAKTUBHbIE METOAbI 00yYeHUSI:
o0CyKJIeHUE MPAKTUYECKUX MMPUMEPOB Ha JIEKIUAX U
ceMHUHapax




2. MECTO JUCIMIIYIMHBI B  CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBI

JucrunmHaa BxoauT B Onok bl «/lucummmuubel  (Momynm)»  oOpa3oBaTenbHOM
nporpamMmbl  OakanmaBpuata mo HampasieHuio 09.03.01 «MadpopmaTika W BBEIYUCIUTEIbHAS
TEXHHUKA.

N3yuenue AUCHUIUIMHBI TpEANojaraeT MNpeABapUTEIbHOE OCBOCHHUE CIEAYIOIINX
JUCIUIUIAH Y4eOHOro IUIaHa:

— Hudopmatuka,

— Teopus aBTomMaTOB.

OcBoeHHE TaHHOW TUCIHHUIUIMHBI HEOOXOAUMO KaK MPEANISCTBYIONIEE IS CISAYIOIUX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:

— Ilepudepuiinsie ycrpoiictBa 9BM;

— Ynpasnsomnye, BCTpOSHHbIC U 00pToBbIe DBM.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETCHIIUN C y4eTOM
matpunbl komnerennuid OITOIT mns HampaBnenuws (ypoBeHb OakamaBpmara): 09.03.01
HNudopmatuka v BEIUMCIUTEIbHAS TEXHUKA.



3. OBPBEM JJUCIIUIIJINHbI

OO0muit 00BeM TUCIUTUIMHBI COCTABIISCT 7 3aUETHBIX €IUHUI (3.€.), 252 aKaIeMUUECKUX
yaca (189 ACTPOHOMHUYECKHUX 4acoB). B TOM qucoe:
1 cemectp — 4 3.e. (144 ax.u.), 2 cemectp — 3 3.e. (108 ak.u.).

Tabauna 2. O6bEM TUCHMILIUHEI 10 BUJIaM YUEOHBIX 3aHATHH (B aKaJJeMUYECKHIX Yacax)

O0bem 1o cemecTpam, aKaj. 4.
. KosmmuecTBo ceMecTPOB 0CBOEHUS
Buabl yueOHo# padoThI
Bcero AU CUMILJIMHbI
1 2
O0BeM QUCIUILUIHHEI 252 144 108
AyauTtopHas padora* 108 54 54
Jlexumu (JI) 54 36 18
Cemunapsl (C) 18 0 18
JlaGopaTopHsie paboTsl (JIP) 36 18 18
CamocrositeibHasi padora (CP) 144 90 54
[TpopaboTka yuebHOro MaTepuana Jekuud | 6.75 4.5 2.25
IToaroroBka K J1abopaTopHBIM paboTam 24 18 6
[TonroToBKa K 9K3aMeHy 30 30 0
IToaroroBka K py0eXxHOMY KOHTPOJIFO 15 9 6
[ToaroroBka Kk ceMuHapam 2.25 0 2.25
BrinoaHenne KypcoBoi paboThl 36 0 36
Jlpyrue BUIBI CAMOCTOSITEIILHOM PabOTHI 30 28.5 15
Bupa npomexyTo4HOl aTTeCTANMHA JK3aMeH 3auér
A3uT

*B TOM umcIie, B popMe NPAKTUUECKON MOArOTOBKU



4. COJEPXKXAHUE JUCIHUIJIUHBI, CTPYKTYPUPOBAHHOE IO MOJYJSAM YYEBHOW JTUCIUAIIINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKUX NJIN ACTPOHOMHNYECKHUX YACOB U BUJIOB YYEBHbBIX

3AHATUIA
Tadauua 3. ConepkaHue TUCHUILUIUHbBI
Bunel 3ansaTuii*, yacel Komnerenuumn, Texymuii KOHTPOJIb pe3yJbTATOB 00y4eHHUs
3aKpeIieHHbIe 32 Bayubl
Ne n/mm Tema (Ha3BaHHe) MOLY IS o

( ) Moy J C JIP Cp | Temoii (koxmo CYOC Cpox DopMbI (mun/

3++) (nenens) MaKkc)

1 cemecTp

o JlaGopaTopHsle paboTHI 6/10

1 o iiiigstgglg?wn CTPYKTypHaA 12 0 6 20 | OIIKC-5, OIIKC-7 6 Py0OexHBI KOHTPOJID 6/10
praman UTOrO: 12/20
JlabopaTopHbie paboThI 12/20

2 Cucrema namsitu OBM 14 0 8 23 | OIIKC-5, OIIKC-7 13 PyOexHBI KOHTPOJIb 6/10
HUTOI'O: 18/30

Opranu3aius npepeiBaHui, JlabopaTopHbie pabOThI 6/10

3 MYJIBTH3a/Ja4HOCTH, KOHTPOJISA U 10 0 4 17 | OIIKC-5, OIIKC-7 18 PyGesxHbIi KOHTPOJIb 6/10
JIUAarHOCTUKU HUTOIO: 12/20

4 Dk3ameH - - - 30 - - - 18/30
HUTOTI'O 3a cemectp 36 0 18 90 - - - 60/100

2 cemecTp

1 JlabopaTopHbIe pabOTHI 36/60

5 cpfcl';ae“;;m’ﬁ"‘e BRHACITHTCIBHbIE 14 14 18 | 13 | OIKC-5, OIKC-7 13 PyGesKHBIH KOHTPOJID 12/20
HUTOrO: 48/80

OCHOBHBIE HAIIPABIICHHS B ) ) PyGeskHbI KOHTPOIIb 12/20

6 ApXUTEKTYype MPOLECCOPOB 4 4 0 i OIKC-5, ONKC-7 18 HUTOro: 12/20
7 Kypcosas pabora - - - 36 - - - 60/100
HUTOTO 3a cemecTp 18 18 18 54 - - - 60/100

*B TOM yHclie, B popMe MPAKTHUECKOMN MOJTOTOBKI




Conep:kanue TUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsIM)

Ne,
n/n

HaumenoBaHmue MOAYJid, COAECPKAHUEC

Yacobl

DYHKIMOHAJIBLHASI U CTPYKTYPHas opranusanusi JBM

Jlexnun

12

11

[ens n 3anaun n3yyenus nucuuiuinebl. E€ conepkanue. [lonsatue
CTPYKTYpbI 1 apxutekrypbl OBM. HcTtopus pa3Butus cpeacts
BBIUMCJIUTEIbHON TEXHUKH, dTalbl pa3BuTusa. KoHLenus MalmHel ¢
XpaHuMoW B namsaTu nporpaMmmoi. Ilpunnunes @ox Helimana.

1.2

[Toxonenuss OBM. DnemenTHas 6a3a, 0COOEHHOCTH CTPYKTYPHOU H
(GYHKIIMOHATHFHOW OpraHU3aIiK, 00JaCTh MPUMEHEHHS MAIITUH KaXI0TO
nokosieHusi. Knaccudukanysi BBIYMCIUTENbHBIX MAIIHH.

13

ApxuTekTypa cucteMbl KoMaHa. Kiaccupukanus apXxuTeKTyp CUCTEMBI
komana: CISC, RISC, VLIW.

Knaccudukanus no MecTy XpaHeHus: ONIepaHIOB: CTEKOBasi, aKKyMYJISITOP-
Hasl, PETUCTPOBAsI, C BBIICICHHBIM JOCTYIIOM K aMATH. THUIIBI U (hOpMATHI
onepanioB. Yucna ¢ GUKCUPOBAHHOMW 3aMATOM, ¢ TJIaBaIOIICH 3amsaTOMH,
nBonuHoO-necsaTuunble yncia. Crannapt IEEE 754. Texnonorun MMX,
3DNow, SSE. Pa3melnieHne 4uclioBbIX JaHHBIX B MaMsITH. BoIpOBHEHHBIE
JIaHHBIE.

14

Tumbr koMaua. ApupmMeTnyeckue, JJOTHIecKre, IePeChUIKH, BBOIa/BBIBOAA,
nepeaayy ynpaBieHus, 3alaHus pexxuma paboThl.

®opmatsl kKoMaHA. Pa3psaaHocTs nosielt komaH ibl. DBostonus (opMaToB
komaH[. Cioco0bl ajipecaliiyl OIepaH/I0B.

15

DyHKUMOHAJILHASI OPraHu3anms Kjiaccuueckoii JBM.

TuroBkle y3IJ1b1 OCHOBHBIX YCTPOMCTB KJIACCUYECKOM MaluHbL. [loHsATHE
LIMKJIa KOMaH/Ibl. JTalbl CTaHAAPTHOTO LUKJIA. CBA3b C MOHATUAMH MHK-
pOIporpaMMbl 1 MUKPOKOMAaH/Ibl.

16

YerpoiictBa ynpasienus (YY). Haznauenue u pynkuuu VY. YpoBHH
ynpasisoneil nadpopmaruu. IloHsTHE IEHTPATEHOTO U MECTHOTO Y.
JIBa cioco0a noctpoeHus ¥YY: cXeMHBbI U MUKpoOIIporpaMMHbIN. X mpe-
MUMYILECTBA U HeJocTaTKU. CTPYKTypHasi cxeMa MUKPOIIPOrPaMMHOTO YY.
CrpykTypa MuKpokoMaHibl. CrIocoOb! ajipecaliii U OpraHu3aliy BETBIIE-
HUH B MUKpomporpamMMax. KogupoBanne MUKpOKOMaH/I: TOPU30HTAIBHOE,
BEPTUKAIBHOE, CMELIaHHOE.

JlabopaTopHbie paboThl

JIP1.1

VYuebHo- uccnenoparenbekuii cren] «KALTERA DE 2-115». [Tpunoxenue
«Altera Monitor Program» (AMP) s paGoTbl CO CTEHAOM.

JIP1.2

Co3nanne MyJIbTUMEIUIMHON MPOLIECCOPHON CUCTEMBI Ha KPUCTAILIIE.
Hcnonbs3zoBanne AMP st B3auMoieicTBUS ¢ TapaJlIeIbHBIMU IOPTaMU
JU1s1 BBOJZIa MTH(GOPMAITHH C KHOTIOK M TIEPEKITIoYaTeNIel U sl OTOOpaKEeHUS
uH(GOpMaIIMK Ha CBETOAMOaX U CEMHCETMEHTHBIX HHIMKATOPAX.

JIP1.3

Hcnons3zoBanne AMP niist KOMIWIALMY, 3arpy3KH U OTJIAIKU IPOTPAMM.
Apxurekrypa cuctemsl komana npoueccopa NIOS II. @opmatel komana u
Ja"HbIX. CocoOBl aipecaliuy OnepaH/ioB.

CamocrositenbHast padoTa

20

CP1.1

[TpopaboTka yueOHOTO MaTepraia JEeKIHi

1.5

CP1.2

[ToxroroBka K 1a00paTOpPHBIM paboTam

CP1.3

[TonroroBka K pyOeKHOMY KOHTPOJIIO

w o™

9




CP1.4

Jpyrue BUIbI caMOCTOSTETLHON paOOThI

9.5

Cucrema namatu DOBM

Jlexnun

14

2.1

ApxuTekTypa cucreMbl Komana x86, kak npumep ClSC npomeccopa.
BbazoBas apxurektypa 32 pa3psaHOTro IpoIeccopa, ero OCHOBHBIC OJIOKH:
AJIY, peructpsl 00111€T0 HA3HAYEHUS, CETMEHTHBIC PETUCTPHI, YKa3aTelh
KOMaH/I, perucTp (haros, CHICTEMHBIE PETHCTPBI, PETUCTPHI OTIIATKH U Te-
CTUPOBAHMS, YCTPOMCTBO C TIaBAIOIIEH 3amsATON. AJlpecanusi JaHHBIX U UX
dbopmater. @opMaThl U OIS KOMAH]I.

2.2

Apxutexktypa cucrembl komana NIOS |1, kak npumep RISC npouec-
copa. bazoBas apxurektypa 32 pa3psaHOTo MpoIeccopa, ero OCHOBHBIE
6moxu: AJIY, peructpbl 001IET0 Ha3HAYECHHUSI, CHCTEMHBIE PETUCTPHI, CUeT-
yuk koMana. @opmaTsl gaHHBIX. Crioco0b! apecanuy JaHHbIX. DopMaTsl
1 noJist Koma. Cucrema KOMaH] Iporeccopa

2.3

Opranusanuss MHOroypoBHeBoil namsaTu B BM

XapakTepucTUKU cucTeM namsatu. Mepapxus 3a1OMUHAIOLIUX YCTPOMCTB.
OnepaTtuBHas nmamsaTh. BHenHss namsaTe. CTaTudeckas U JuHAMHAYECKast
namsath. [Ipunnun nefictus. [{uknel oOpanienus. Perenepanus namsTy.

24

banku namsatu. Metoasl OBBIIEHHS (PAKTUUECKOTO OBICTPOJAEHCTBUS JTH-
HaMHUYECKOW MaMSTH: PACCIOCHHE IMaMAITH, CTPAHUYHBIN PeKUM PabOTHI.
Muxkpocxemsl mamstu: FPM, EDO, BEDO, MDRAM, SDRAM, RDRAM,
CDRAM, DDRAM. Ilamats DDR2, DDR3, DDR4. Moaynu namstu
SIPP, SSIMM, DIMM.

2.5

Ksm mamarTe. Tunbl konr-naMsaTi. I10THOCTRIO aCCOIMATHBHEBINM KAIII, KAIIT
C TIPSMBIM 0TOOpakeHHEM, aCCOIMATUBHBIN 110 MHOXKECTBY KAIII. AJTO-
PUTMBI 3aMeleHusT MHPOPMAIIMK B 3aIIOJIHEHHON KAII MaMsTH. AJTOPUTMBI
COTIJIACOBAHUS COJEPKMUMOTO KIIII [TaMSATH U OCHOBHOU MaMSTH: CO CKBO3-
HOM 3amMchbio, ¢ 00paTHOM 3aMUChI0. Y POBHU K3II-aMSITH. Crioco0b! onTH-
MHU3allu1 K311a.

2.6

Ynpasiaenue namatbio B IBM Ha npumepe x86. CermeHTHpOBaHHAS
MO/IeJIb TAMSITH B PeJIbHOM U 3aIIMIIEHHOM peKuMax paboThl Ipolieccopa
x86. [ToHsTHSA: TOTUYECKUI aJipec, TMHEUHBIN aapec, GU3UIECKUN aapec.
CrpyKTypa JIOTHYECKOTO agpeca, IOHATHE CEJIEKTOPAa CErMEHTA, CMEIIECHHUS,
JeCKpUNTOpa cermeHTa. ['modanbpHas ¥ JoKallbHask AECKPUNITOpHas Tao-
JM1a.

2.7

Crpanununas opranu3auus namatu IBM. Iloustue BupTyanpHOi na-
MsATU. CTpyKTypHBIE cpeacTBa i €€ peanusaunu. CTpaHuLa JMHEHHOTO
MPOCTPAHCTBA U CTpaHULA PU3NYeCcKOM maMsaTu. J[ByxaTamnHoe npeoodpas3o-
BaHMe ajapeca B x86. Kartanor crpanu, Tabnuiel ctpanui. dopmar sie-
menToB PDE, PTE. AccommatuBHslii ka11- Oydep cTpaHudHOTO TTpeodpazo-
Banus (TLB). Ero cTpykTypa U NpUHIMIT ASHCTBUSL.

JlaGopaTopHbie padoThI

JIP2.1

BriBoa nH(opmMarum U3 nporeccopHoii cucreMsl Ha LCD unaukarop.

N |00

JIP2.2

OcobenHocTu BeIoNHEHU KoMaH] load, store. TectupoBanue Bcex TUIIOB
ONEPATUBHOM MMAMSITH, UCIOJIb3YEMOM B ITPOLIECCOPHOM CUCTEME.

JIP2.3

Hcnonp30BaHue cTeka, nepeaada mapaMeTpoB 4epe3 CTeK U PErHCTPhl
npoiieccopa. BeimoiHeHne KOMaH/] BbI30Ba M BO3BpaTa U3 MPOLEIYP.

JIP2.4

Hcnonb30BaHue BIOKEHHBIX MPOIeyp U (HailiIoB ¢ HCXOAHBIMU JaHHBIMU
B IMPOLIECCOPHON CHCTEME.

CamocrosiTenbHast padoTa

23
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CP2.1

[TpopaboTka yueOHOTO MaTepraia JEKIHi

1.75

CP2.2

[TonroroBka K 1a00paTOpHBIM paboTam

CP2.3

[TonroroBka K pyOeKHOMY KOHTPOJIIO

w |

CP2.4

Jpyrue BUbI CaMOCTOSITENbHON pabOThI

10.25

Opranuzanus npepbIBaHuii, MyJIbTH32Ja4YHOCTH, KOHTPOJISA U
JTHATHOCTHKH

Jlexnun

10

31

Opranusanus npepsiBanuii B JBM

Knaccugukanus npepesiBaHuil. AnmapaTHble, NpOrpaMMHbIE, BHEIIHHUE,
BHYTPEHHUE, MaCKUpyeMble, HeMackupyemble. Tunsl 0coObIx ciydaeB. O0-
paboTKa MpepbIBaHUM B PEAJIbHOM U 3aILUIICHHOM PEXHUMax paboThl Mpo-
neccopa x86. Tabnmuia BEKTOPOB INMpephIBaHUM, JECKPUITOpHAs Tabiuia
npepbiBaHU. TUIBI JECKPUNITOPOB: LUIIO3 JIOBYIIKH, HUII03 MPEPhIBAHN,
1III03 33Ja4U.

3.2
3.3

KonTpomnnep npuoputeTHoIx npepbiBanuil. Ero cTpykTypa u npuHIun nei-
ctBust. [IpepsiBanust nporeccopa NIOS 1.

Opranusanus MyJabTH3a1a4H0cTH B OBM

Anmapartnoe obecnieuenre MHoro3anadynbix OC. [upokuii u y3kuit cMbICT
noHsTUS 3aauu. KOHTEKCT 3a7aun, KOHTEKCTHAs mamsTh. CerMeHT cocTo-
saus 3anaun TSS. o3 3amaun. Ilepexmouenue 3anay. BrnoxxeHHsie 3a-
JTauu.

34

Opranuszanus 3amuThbl namMaTa B 9BM

Buapl 3ammrtel. YpOBHY NPUBUIIETHN: IECKPUIITOPA, TEKYIINI, 3aIIpalinBa-
eMbli, 3¢ GeKTUBHBIN, BBO/1a/ BbIBOAA. [IprBHIErnpoBaHHbIE KOMaH bl. BbI-
30B 3alMIIEHHBIX CUCTEMHBIX Ipouenyp. IlonsaTue nuro3a BeI30Ba, €ro oc-
HOBHBIE TI0JIS1. 3aIUTa HA YPOBHE CTPAHMIL.

35

Opranu3anust KOHTPOJIS U AUarHocTuku B IBM

OcHoBHBIE XapakTepucTuku Haj&xHocTd DBM. KoHTpons ¢yHKIHOHMpPO-
BaHUs U pab0TOCIIOCOOHOCTH. ANMapaTHBIN U IPOrPaMMHBINA KOHTPOJIb. J1-
arHoctupoBaHue HencnpaBHocTeil. KonTposs nepenaun unpopmanuu. Kon-
TPOJIb BBIIOJHEHUS apumeTnyeckux onepanuil. KoHTposb ycrpoiicTB ma-
MSTH.

JlabopaTopHbie paboThl

JIP3.1

AnmnapaTHble, TPOrpaMMHBIE IPEPBIBAHMS U 0COOBIE CiTydau B
IIPOLIECCOPHOM CHCTEME.

JIP3.2

HccnenoBanue pa6OTLI HUHTCPBAJIBHOI'O TaﬁMepa U IPpUMCHCHUC €TO B
MMPUIIOKCHUAX TTOJIB30BATECIIA.

CamocrositenbHast padoTa

17

CP3.1

[TpopaboTka yueOHOTO MaTepraia JEeKIHi

1.25

CP3.2

[ToaroToBka K 1a00paTopHbIM paboTam

CP3.3

[TonroroBka K pyOeKHOMY KOHTPOJIIO

CP34

Jlpyrue BUIbI CAMOCTOSITENIEHONW PabOTHI

8.75

DK3aMeH

30

CP4.1

IToaroroBka K 3K3 AMCHY

30

Hap AJ1JICJIbHBIC BBIYUC/IINTECIbHbIC CHUCTEMbI

Jlexknun

14

5.1

Tpu Buma napaienusmMa. MeTpuky napajjieabHbIX BbluuciaeHuil. Knaccu-
dbukanus OnuHHA.
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5.2

BekTopHbIe U BEKTOPHO- KOHBEMEPHBIE BBIUUCIUTEIBHBIE CUCTEMBI. Mart-

gi PHUYHBIE BBIYUCIUTEIbHBIE CUCTEMBI. 6
55 .
56 AccouHaTI/IUBHLIe BBIUUCIIUTENbHBIE chucTeMbl. CHCTEMBI C CUCTOINYECKON 6
57 | CTPYKTYpOil.
CeMuHapmbl 14
Pa3paboTka anropuTMoB BBIIOJIHEHUS 3a/1aHHBIX OllEpaliii, COCTaBIECHUE

C5.1 | conmepkarenbHOro rpada MUKpOIpOrpaMMbl U GYHKIIMOHATIBHON CXEMBbI 2
0Ji0Ka onepanuil.

Jlormueckoe mpoekTupoBaHue 6110ka onepanuii. Pazpaborka

C5.2 IPUHLMIIAAIBHON cXeMbl OJ10Ka onepauuii. [ToBenenueckoe onvcanue 2
(bYHKIIMOHATIBHBIX Y3JI0B 0JI0Ka ONepaluii ¢ UCIIOIb30BAaHUEM S3bIKa
VHDL.

Coznanne npoekra 61o0ka omneparuii B CAITP QUARTUS II. Beog

C5.3 | npuHIMIIHAIEHOW cXeMBI OJI0Ka omnepanwmii B rpaduueckoii cpeae CAIIP. 2
PenaktupoBanue npoekra.

C5.4 Co3naHue ampTepHATUBHOTO MPOEKTa OJI0Ka ONepanuii ¢ HCIOIb30BaHUEM >
IIOBEJICHYECKOI0 ONKCAaHUs €ro KOMIIOHEHTOB Ha A3bike VHDL.

Pa3zpaboTtka TecTOBBIX HAOOPOB /ISl BepH(PHUKAIIUU OJI0Ka ONIEpAIIHH.

C5.5 | Coznanue ¢aitioB ¢ BpeMEHHBIMH TUarpaMMaMU A7l MOJICTTUPOBAHUS 2
0Ji0ka onepanuii. PyHKIIMOHAIBHOE MOJCIMPOBAHUE OJIOKA OTNepaIuu.
CocraBienue 00001EHHOTO aJrOpUTMa BHIMIOJIHEHHSI 33/1aHHBIX OTEepaIuil.

C5.6 | Pa3paboTka pyHKIMOHAIBHON CXEMbl MECTHOTO YCTPOWCTBA YIIPABICHHS 2
(MYY). Jloruyeckoe mpoektupoBanre MYV,

C5.7 Coznianue anpTepHaTUBHOTO NpoekTa MYV ¢ ucnonp30BaHUEM >
MOBEJICHYECKOTO onucaHus rpada ero nepexonoB Ha s3pike VHDL.
JlabopaTopHbie paboThl 18

1P5.1 CermeHTHasi opraHu3alys NaMsITH B pealbHOM U 3aIIUILEHHOM PEXKUMax 4
| pabotsI mporeccopa x86.
P50 UccnenoBanue ocoObIX ciryyaes mpoiieccopa x86. AnmnaparHsie U 6
IporpaMMHBbIe IPepbIBaHUs MpoLeccopa x86.
P53 CrpanunuHas opranuszanus naMmatu x86. Opranusanusi MyJibTH3a1a4HOCTH 8
B IIpoueccopax x86.
CamocrosiTeibHasi padoTa 13
CPS5.1 | TIpopabGoTka yueOHOTO MaTepuaa JeKIun 175
CP5.2 | [loarotoBka K ceMUHapam 175
CP5.3 | [loaroToBka K 1a0OpaTOpHBIM paboTaM 6
CP5.4 | TloaroroBka K pyOeXHOMY KOHTPOJIIO 3
CP5.5 | lpyrue BBl CaMOCTOSITEIHHOM pabOTHI 0.5
6 OcHoBHbIE HANIPaBJICHUS] B APXUTEKTYpe MPoLeccopoB
Jekuun 4
Kongeiiepuszanus BbruucieHuil. CHUHXpOHHBIE JIMHEHHBIE M HEJIWHEHHbIE
6.1 koHBelepsl. Konpeitep komana u KOHGIUKTE B HEM. CTPYKTYpHBII pUCK, 2
PHCK T10 TaHHBIM, PUCK 10 yrpasieHuto. [Ipobnema ycnoBHOro nepexonia u
METOJIbI €€ PEIICHUS.
CynepkoHBelepHbIE TPOLECCOPBI U CYNIEPCKAISIPHBIE MPOLIECCOPHI.
6.2 Konseiiep nporeccopa PENTIUM. IIpo6iema HeynmopsioueHHON BbIAauN >

KOMAaH/I U CIIOCOOBI €€ pelIeHHs: TIEPEUMEHOBAHNE PETUCTPOB H
nepeynopsI0uYMBaHUE KOMAH/I.

12




CeMuHapsbl 4
KommuiekcHas otiagka apugmMeTuko-nmoruuaeckoro ycrpoictsa B CAIIP
C6.1 | QUARTUS II. Peanuzarus npoekta B kpuctamie [IJIMC yuebHoro crenna 2
Altera® DE2-115 u oTyiajika mpoeKTa ¢ UCIOJIb30BAaHUEM PECYPCOB CTEHIA.
C6.2 Pa30op »TanoB nmpoeKTUpPOBaHUS LIEHTPAILHOTO YCTPOICTBA YIIpaBICHUS 5
JUISL peaTM3aliy IPOLeccopa B HEJIOM.
CamocrtosiTeibHasi padoTa 5
CP6.1 | IIpopaboTka yueOHOTO MaTepraia JEKIHi 0.5
CP6.2 | IloaroroBka K ceMUHapam 05
CP6.3 | [loaroroBka K pyoeKHOMY KOHTPOJIIO 3
CP6.4 | Ipyrue BUIbI CAMOCTOSATEIBHON paboThI 1
I Kypcogas pabora 36
CP7.1 | BoinonHeHue KypcoBoil paboThI 36

13




5.

YUYEBHO-METOJIUYECKOE OBECHEYEHHUE CAMOCTOATEJBHOM
PABOTBI CTYJIEHTOB

CamocrosTenbHas pa60Ta CTYACHTOB IO AWCHUILIWHE obecreynBaeTcs CJICOYIOIIUMHA yqe6H0-
MCTOANYCCKUMU MATCpUaAJIaMU:

1
2.

3.

Pabouast mporpaMma JUCHUILTAHEI.

[lepeuens y4eOHON UTEPATyphl U JOMOJTHHUTEIHHBIX MaTEPUATIOB, HEOOXOMUMBIX IS
OCBOCHMS AUCIUIUTMHBI [Paznmen 7 Paboueit mporpaMmbl TUCIIATIIAHEI .

[Tepeuens pecypcoB cetu «HTEpHET», PEKOMEHIYEMBIX JUISI CAMOCTOSTEIHbHONW pabOThI
IIPU OCBOCHMH TUCUUILTHHBI [Pa3nen 8 PaGodeil mporpaMMbl TUCIUIUIHHBI |.
Meronudeckue ykazaHusi JUiss OOYYalOIIUXCsl MO OCBOCHHIO TUCHUIUMHBEI [Pazmen 9
PaGoueii mporpaMMbl AUCITUTUINHBI].

[TepeueHs HHPOPMAITMOHHBIX TEXHOJIOTHH, UCIIOIB3YEMbIX MPU U3yUYCHUU JTUCIUTUINHEI,
BKJIFOYAs TIEPEUYCHb TPOTrPAMMHOTO 0OecTieueHHsI, THHOPMAITMOHHBIX CITPABOYHBIX CUCTEM
1 ipodeccuoHanbHbIX 6a3 nanubix[Pa3nen 10 Paboyeit mporpaMmbl AUCIUIIIIUHBI .

CTyAeHThl MONYyYaloT OOCTYH K YKa3aHHBIM MaTepuallaM HauuHas C IMEepPBOTO 3aHATHS IO
mucuuiuimae, B coorseTcTBru ¢ OITOIL
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6. ®OHJ OLEHOYHBIX CPEJICTB I NPOBEJAEHMSI TEKYIIETO
KOHTPOJISI MU TPOMEXYTOYHOIN ATTECTALIIMM CTYJIEHTOB IIO
TACIHATIIAHE

@®onp  oneHounslx cpeactB (POC) s OpoBeAeHMs] TEKYIIEro KOHTPOJS H
IPOMEKYTOUHOM aTTecTalMM OOydaroUMXcsi MO0 JAMCUUIUIMHE Oa3upyercsd Ha IepedHe
KOMIIETEHIIMI C yKa3aHUEM AITaIroB UX (HOPMUPOBAHUS B IPOIECCE OCBOCHUSI 00pa30oBaTeIbHOM
nporpammbl  (pazznen 1). @OC obecneynBaeT OOBEKTHUBHBI KOHTPOJIb JOCTHIXKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHUS, 3alJIAHUPOBAHHBIX JJIs1 JUCLIUILINHBI.

®OC BkIIOYAET B ceOsi:

— TIepeyeHb KOMIIETEHLUH C yKa3aHUEM 3TanoB UX (OPMUPOBAHMS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OINHCaHuE IOKa3aTejaell U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI HAa Pa3IMUHBIX dTanax Ux
(bopMHpOBaHUs, ONMCAHNE IIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJlaHMsI WIIM MHbIE MaTepHalibl, HEOOXOAUMBIE JJISl OLIEHKH 3HAHHH,
YMEHUH, BIaJeHUi 1 (MJIM) OMBITA ACATEIBHOCTH, XapaKTePU3YIOIIUeE dTarbl (popMUpPOBaHUS
KOMIIETEHIIMH B IPOLIecce OCBOEHUS 00pa30BaTeIbHON POrPaMMB;

— METOOUYECKHE MaTepuaibl, ONPEICIAIOIINE IPOLEIYypbl OLICHUBAHMS 3HAHUN, YMECHMH,
BIAJCHUA W (MIM) OMbITa JAEATENbHOCTH, XapaKTePU3YIOLMX ATarbl (HOPMUPOBAHMS
KOMITETEHIIUM.

KoHTponb 0cBOEHUS AUCLMIUIMHBI POU3BOAUTCA B COOTBETCTBUM C IlosoxeHnem o
TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryaeHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU pabodel mporpaMMe JAUCHUIINHBL.
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7. IEPEYEHb YUYEBHOM JIMTEPATYPbI W JIONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX JJIS1 OCBOEHUSA JTUCIUITJIMHBI

Jluteparypa
1 Edpemos, H. B. BBeaenue B cucteMy aBTOMaTu3UpOBaHHOTO poekTupoBanus Quartus ||
: yuebHoe nocodue / H. B. EbpemoB. — Mocksa : MI'TY um. H.D. baymana, 2011. — 147 c. —
Tekcr : onexTpoHHslii / Jlamb @  3NEKTpOHHO-OMOnmoTewnas cuctema. —  URL:
https://e.lanbook.com/book/104597
2. Edpemos, H. B. UncTpymenTanbHbie CpeacTBa MPOSKTUPOBAHUS M OTIAJKUA CUCTEM Ha

IporpaMMHUpPYEMBIX KpucTauiax komnanuu Altera : yuedbnoe mocooue / H. B. Edpemos, A. A.
Boponun. — Mocksa : MI'TY um. H.D. Baymana, 2012. — 151 ¢. — Tekcr : 37eKTpOHHBI //
Jlansb : anekTpoHHO-0MOIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/104599

3. Xamaxep K., Bpanemny 3., 3aku C. Opranuzanus 9BM : nep. ¢ anrn. / Xamaxep K.,
Bpanemy 3., 3aku C. ; nep. 3aup O. - 5-¢ u3na. - CII6. : Ilutep ; Kues : BHV, 2003. - 845 c. -
(Knaccuka computer science). - ISBN 5-8046-0162-8. - ISBN 966-552-122-5.

I[OHOJIHI/ITGJIBHI)IC MaTCpHUaJIbl

4. Edpemos H. B. Co3nanue nponeccopnoii cucreMsl Ha kpuctaiie [IJIMC u nocnenytomiee
e€ uccnenoBanue: yueoOHo-meToauueckoe nocooue. — M.: ®I'bOY BIIO MI'VJI, 2012. — 61 ¢
5. Edpemos H. B. Meronndeckne yka3aHus 110 BBIIOJHEHHIO JIAOOPATOPHBIX PadoT

no aucuumuie «Opranuzanus 9BMy». M.: MI'VJI 2006.
6. ALTERA DE 2-115. Development and Education Board. Omnucanue yueOHOTo CTeHia
Ha caiite kommnanuu INTEL

7. YueOusnie crenabl «Altera DE 2-115» u «Altera DE 2-70». Buneomarepualisl.

8. Altera Monitor Program user manual Onucanue npuioxkenuss AMP Ha caiite KoMraHuu
Intel.

9. MakeTupoBaH#e oOmneparmoHHoro yerpoicrea B kpuctauie [IJIMC ydeOHOro creHna
«Altera DE 2-115». BuneomaTepuaisl.

10. Crenn TEST OY s vicuepnbIBarOUIero TECTUPOBAHUS ONEPALIMOHHOIO YCTPOUCTBA
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https://www.intel.com/content/dam/www/programmable/us/en/portal/dsn/42/doc-us-dsnbk-42-1404062209-de2-115-user-manual.pdf
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/video/altera_stands_de/
https://www.intel.com/content/www/us/en/programmable/support/training/university/materials-software.html
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/video/altera_prototyping_oy/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/video/altera_prototyping_oy/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/training_stands/test_oy/

8. IEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHIAYEMBIX JJI
CAMOCTOATEJBHOU PABOTBHBI ITPU OCBOEHHUHU JINCHUIIJINHBI

1. Caiit yauBepcurera: http://bmstu.ru

2. Crpanuna no aucuumnae «Opranuzamms OBM u cucrem» caiita kadenpst «lIpuknannas
MaTreMaTuka, MHPOPMATHKA U BEIYUCIUTEIbHAS TEXHUKA:
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/sulbjects/computer_organi zation/

3. Poccwuiickas rocymapctBeHHast ouoanoreka. http://www.rsl.ru.

4.T'ocymapcTBeHHas myOMyHast Hay4yHO-TeXHHUecKas oudaunorexa Poccuu. http://www.gpntb.ru.
5. bubanorexka MI'TY um. H.D. Baymana. http:/library.bmstu.ru.

6. Hayuno-texuuyeckas OubOmuoreka K® MITY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

7. Hayunas snektponHas oubnuoreka http://eL IBRARY.RU.

8. DieKTpOHHO-OMOIMoTEeYHas crcTeMa u3IaTenbeTBa «Jlaup» hitp://e.lanbook.com.

9. DnekTpoHHO-OMONMMOTEYHAsE  CUCTeMa  «YHUBEPCUTETCKas  OMONMOTeKa  OHJIANH»
http://biblioclub.ru.

10. DnekrporHo-6ubmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru.

11. DnekTponHo-6ubmMoTeunas cucrema (3bC) «Opaiit» https://biblio-online.ru.

12. LlenTpanbHas 6ubimoTeka o0pa3oBaTeIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
13. Eaunas xoyuteknus udpoBbIx 00pa3oBaTelbHbIX pecypcoB http://school-collection.edu.ru.
14. denepanbHblii IEHTP HHPOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcos. http://fcior.edu.ru.

15. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/
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http://www.rsl.ru/
http://www.gpntb.ru/
http://library.bmstu.ru/
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http://library.bmstu-kaluga.ru/
http://elibrary.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
https://biblio-online.ru/
http://www.edulib.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://bmstu.press/

9. METOJUMYECKHUE VYKA3AHUA JJId CTYAEHTOB IIO OCBOEHMHIO
JUCIHUIIVINHBI

IIpuctynas x paboTe, KaXIbli CTYyJE€HT [JOJDKEH IPUHMMAaTh BO BHHMMaHUE
HIDKECIIEYIOIIHE MTOJIOKEHHS.

JlMcUUIUIMHA [TOCTPOEHA [0 MOAYJIBHOMY NPHHLMITY, Kbl MOJYJb NPEICTABISAET
cOOOH JIOTMYECKU 3aBEpIICHHBIA pa3ien AMCUUIUIMHBL. B IepBOoM ceMecTpe YeThipe MOIYJis
(BKuIrOUast sk3aMeH). Bo BTopoMm cemecTpe 1Ba MOJTyJIsl, BBIIOJIHSETCS KypcoBasi paboTa.

Ha mepBoM 3aHATHHM CTYAEHT MOJydaeT HH(OpMAIMIO Ui JOCTyHa K KOMIUIEKCY
METOAMYECKUX MaTepPHAJIOB [0 JUCLUIUIMHE.

JlekuiMOHHBbIE 3aHATHUS TOCBAIICHBI PACCMOTPEHHUIO KIIFOUYEBBIX, 0a30BBIX MOJI0KECHUI
Kypca 1 pa3bsCHEHUIO YUeOHBIX 3aJaHUH, BBIHOCUMBIX Ha CAMOCTOSTENIbHYIO IPOPAOOTKY.

CemuHapbl TPOBOIATCS Ui 3aKPEIJICHUS YCBOGHHOW HMH(OpMAIH, MPUOOPETCHHS
HaBBIKOB €€ IIPUMEHEHMs JJIs pelleHUs MpaKTHUYECKUX 3a7ady B MpeIMETHOM oOnactu
JUCLUTUTAHBL.

JlaGopaTtopHble padoThbl NpeiHA3HAYEHBI U1 MPUOOPETEHHs ONbITa IMPAKTUYECKON
peanu3al OCHOBHOW MPOQecCHOHANbHON 00pa3oBaTelNbHON mporpamMmbl. MeToaudeckue
JOKYMEHTBl K J1JabopaTOopHbIM paboTaM IpopadaThIBalOTCS CTYJEHTaMU BO  BpeMsd
CaMOCTOSITENIbHOW TOATOTOBKUA. HeoOXoauMblii ypOBEHB MOATOTOBKH KOHTPOJHUPYETCS TIepen
poBe/ieHueM J1a00paTOpHBIX paboT.

[IpakTryeckasi MOATOTOBKA MPHU PeANTU3alNU Y4eOHOW JUCIUIUIMHBI OPTaHU3YeTCS IMTyTeM
IPOBE/ICHUS] CEMUHApOB, IMPAKTHUYECKUX 3aHATUH, NPaKTHUKYMOB, J1a0OpaTOpHbIX paboT u
WHIWBUAYAIbHBIX H(WIM) TPYNIOBBIX  KOHCYJBTALWH, MpeIyCMaTPUBAIOUIMNX  ydyacThe
o0yyaroIyxcsi B BBINOJHEHUM OTIEIBHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oymymien
npoeCCHOHATIBHOM 1 TETFHOCTBHIO.

IIpakTryeckass MOATOTOBKA MOYET BKIIOYATh B ceOsl OT/ENbHbIE 3aHATUS JIEKIIMOHHOIO
TUIA, KOTOpbIE IMpeAyCcMaTpuBalOT TIepeAady ydyeOHOW uHdopMmanuu oO0ydarommmcs,
HEOOXOIUMOW Ui MOCTENYIOIIEro  BBIMOJHEHUs  paboT, CBA3aHHbIX C  Oymymien
poeCCHOHATILHOH IS TENTFHOCTBIO.

CaMocTosiTeibHAsi padoTa CTYIEHTOB BKIIIOYAET CJEAYIOIIUME BHJbI: B IIEPBOM
ceMecTpe mpopaboTka y4eOHOro marepuaia JICKIHM, MOArOTOBKAa K JJaOOpaTOpHBIM paboTam,
MOJTrOTOBKA K 9K3aMEHY, ITOJATOTOBKA K PyOE€KHOMY KOHTPOJIIO, BO BTOPOM CEMECTpe MpopadoTKa
y4eOHOTro MaTepuaia JeKIHi, MOAr0TOBKAa K CEeMHUHapaM, TOArOTOBKA K J1ab0paTOpHBIM paboTam,
BBINOJIHEHHE KypCOBOI paboThl, MOATOTOBKA K PyOEeKHOMY KOHTPOJIO. Pe3ynbTaTsl BceX BUIOB
paboThl cTyneHTOB (HOPMHUPYIOTCS B BHJAE JHMYHOTO DPEUTHHTA, KOTOPBIA YUYWUTHIBACTCS Ha
OpoMeXXyTouHo arrectanMu. CamocTosTesnbHas paboTa IpeaycMaTpUBaeT HE TOJIBKO
npopaboOTKy MaTepHaioB JIEKIHHA, HO M WX pAacCIIMPEHHE B pe3yjbTaTe IOMCKA, aHAIN3a,
CTPYKTYPHUPOBAHUS M MPEACTABICHUS B KOMIIAKTHOM BHUJE COBPEMEHHOM MH(pOpMalUU U3 BCEX
BO3MOXHBIX UCTOYHUKOB.

Texkymuii KOHTPOJIb TNPOBOJAUTCS B TEUCHHE KaXKJOIO MOAYJSA, €ro HTOrOBbIE
PE3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK IO CIICTYFOIIUM BHIaM KOHTPOJBHBIX MEPOTIPUSTHI:

- JIaGopatopHbie paboThI;
- PyOesxHbIil KOHTPOJIb.

OcBoeHne AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuH IPOMEXYTOUHOU
aTTEeCTallMd BO3MOXXHO TOJIBKO TIPH PETYJISIPHON paboTe BO BpeMsi CEeMeCTpa M IIAaHOMEPHOM
IPOXOXKJICHUN TEKYyIero KoHTposs. Habparh pedTHHT 1o BceM MOIYJISIM B KaXKJJOM CEMECTpE,
OPOMTH TO KWKAOMY MOIYJIO IUIAHOBBIE KOHTPOJIBHBIE MEpPOTPHUSTHS B  TEYCHHUE
HK3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

Jlnst 3aBepieHusi pabOThl B CEMECTpPE CTYICHT JOJDKEH BBHIIOJHUATH BCE KOHTPOJIBHBIC
MEpPOTPUATHSL.

IIpomeskyTouHasi aTrecTalus 10 pe3yjbTaTaM IEPBOr0 ceMecTpa MO AUCLUILINHE
IpOXOAUT B (pOopMe dK3aMeHa, KOHTPOJIHPYIOIIETO OCBOCHUE KIIIOYEBBIX, 0A30BBIX MOJI0KECHUN
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JTUCIUIUIMHBI, COCTABISIONIMX OCHOBY OCTaTOYHBIX 3HaHHUH 10 Hell. [IpomMexxyTouHas aTTecTanus
0 pe3yJIbTaTaM BTOPOTO CEMECTpa MPOXoauT B popme nudPpepeHIInpoBaHHOTO 3a4eTa, 3a4eTa.
MeToanKa OEeHKH M0 PEHTHHTY
CryneHT, BBIOJHUBIINN BCE MPEyCMOTPEHHBIE YIEOHBIM TUIAHOM 33JJaHUS U CIABIIMNA
BCE KOHTPOJIbHBIC MEPOINPUSITHS, MOJYy4aeT WTOTOBYIO OLICHKY MO JMCIUIUIMHE 3a CEMECTp B
COOTBETCTBUH CO IIKAJIOM:

Ounenka Ha ’3K3aMeHe,
PeiiTunr AuppepeHPOBAHHOM Ounenka Ha 3a4ere
3auere
85-100 OTJINYHO 3auTeHo
71-84 XOPOIIO 3adTeHo
60— 70 YJAOBJIETBOPUTEIHHO 3adTeHo
0-59 HEYJIOBJICTBOPUTEIHHO He 3aureHo

OneHuBanue IOUCLMIUIMHBI BEAETCA B COOTBETCTBMM C [lonokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTectauuu ctyaeHTtoB MI'TY um. H.O. baymana.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUM, MCHOJIb3YEMBIX
IIPH N3YYEHUU JUCIHUIIVIMHBI, BKJIIOYASA IIEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMWA, NHOOPMANMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHBbIX

NudopManmoHHbIe TEXHOJIOTHH:

- OnekTpoHHass WHGOPMAIMOHHO-0Opa3oBaTenbHas cpega MI'TY  um. H.D. bBaymana
o0ecrieynBaeT JOCTyN K Y4eOHBIM IUIaHaM, pabOYUM MIporpaMMaM IUCHUILIMH (MOIyJieH),
nporpaMMaM MNpPaKTHUK, IEKTPOHHBIM yUEOHBIM H3JAHMUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, YKa3aHHBIM B paOO4yuX Mporpammax TUCHMIUIMH (MOIyJei), mporpaMmax MpakTUK,
dbopMupOBaHUE 3JEKTPOHHOTO MOPTHOINO 00yUaroIIerocs, B TOM YHCIIE COXpaHEeHUE ero padbor
U OLEHOK 3a 3Tu paboThl. llpemycmMoTpeHa BO3MOXHOCTH CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MpENoJaBaTeleil MOCPEACTBOM TEXHOJOTUH U CIIy)O0 1o
NEPEChUIKE U TOIYYCHHUIO JICKTPOHHBIX COOOIICHUH MEXy IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu HTEpHET.

- DrekTpoHHas moYra npenogasareis: efremovnv@bmstu.ru;

- Cucrema BigBlueButton https://webinar.bmstu.ru

IIporpammHoe obecnieueHmne:

- LibreOffice
- ModelSim-Intel FPGA Starter Edition
- Quartus Prime Lite Edition

NudopmannoHHbie CIPABOYHBIEC CHCTEMBbI:

- HNudopmanmonno-npaBosas cuctema «[apan» http://www.garant.ru;
- Hudopmanmonno-npasosas cucrema «Koncynprant [Timrocy http://www.consultant.ru

IIpodeccnonanbubie 6a3bl JAHHBIX:

— Pecypc «MammnaocTpoenue» http://www.i-mash.ru.
- [TopTan mamuaOCTpOoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOU
JJIAA U3YUYEHUSA JUCIUITVINHBI

Hepequb MATCPHUAIBHO-TEXHUICCKOI'O obecrneueHus JUCIHHUITIMHBI

Ne,

wn Buj 3ansaTuii Buja u HammMeHoBaHue 000pYy10BaHUSA

1 | Jlexkuuu CHEIHAILHO 000PY/TIOBaHHBIE Ay TUTOPUH C
MYJIbTUMEIUIHHBIMU CPECTBAMH, CPEACTBAMHU
3BYKOBOCIPOU3BEICHUS U UMEIOIIUMHU BBIXOJI B CETh
WuTepHeT; momelieHus sl IPOBEACHUS ayAUTOPHBIX
3aHSTHIA, 000pY0BaHHBIC YIeOHOM MEOECIbIO; Ay AUTOPHH
OCHAIIICHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTyIMU; KOMIIBIOTEPHBIE
KJIACCHI.

2 | Cemunapsl CrienuagbHO 000PYIOBaHHBIE ayJIUTOPUH C
MYJIbTUMEUIHHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCIIPOU3BECHUS U UMEIOIIUMH BBIXOJI B CETh
WuTepHeT; momenieHus s IPOBEACHUS ayJUTOPHBIX
3aHSTHIA, 000pyI0BaHHBIC YUSOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIICHHBIE KOMIIBIOTEPAMH C JOCTYTIOM K 0a3am
JTAHHBIX U ceTu HTepHET; CTyIMU; KOMITbIOTEPHBIE
KJIACCHI.

3 | JlabopaTopubie paboThHI CIENUAIBHO 000PY/I0BaHHbIE Ay TUTOPHH C
MYJIbTUMEUIHHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCITPOM3BEICHUS M MMEIOIIMMHU BBIXO]] B CETh
WuTepHeT; momenieHus A TPOBEACHUS ayIUTOPHBIX
3aHATUH, 000pyI0OBaHHBIE YUeOHOU MeOebIo; ayUTOPUHN
OCHAIIlEHHbIE KOMITBIOTEPAaMH C JOCTYIIOM K Oa3am
TAHHBIX U ceTH VHTepHET; CTyIN1; KOMITBIOTEPHBIC
KJIACChI.

4 | CamocTtosaTenbHas pabota | OubnmnoTeka, uMerolas pabodre MecTa Jijisl CTyACHTOB;
BBICTABOYHBIC 3aJIbI; ayIUTOPHUU, OCHAIICHHBIE
KOMITBIOTEPaMH € JJOCTYTOM K ceTH MHTepHeT.
ComuoKyIbTypHOE TPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISIET CTY/ICHTY Kaue€CTBEHHO BHITIOTHATh
CaMOCTOSITENIbHYIO padoTy.
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«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITpotokos Ne 9 o1 18.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:
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JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
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— Mockga : MI'TY um. H.D. Baymana, 2012. — 151 c. — TeKkcT : 3/1eKTpOHHBIM // JIaHb : 371eKTPOHHO-
6ubmioreunasi cucrema. — URL: https://e.lanbook.com/book/104599
3. Xamaxep K., Bpaneumu 3., 3aku C. Opranuzauusi O9BM : niep. ¢ anmi. / Xamaxep K., Bpanemmuy 3.,
3aku C. ; mep. 3aup O. - 5-e u3g. - CII6. : [Turep ; Kues : BHV, 2003. - 845 c. - (Knaccuka computer
science). - ISBN 5-8046-0162-8. - ISBN 966-552-122-5.

2). 11.10. IEPEYUEHB MH®OPMAIIOHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YYEHUW JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEYIONIEN PEJAKIIVN:

10. ITepeueHs HH(pOPMAIHMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrpaMMHOro odecreueHNs, HH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpamMmmHoe obecreueHme:

- LibreOffice

- ModelSim-Intel FPGA Starter Edition
- Quartus Prime Lite Edition

IIpenopaBarensb Kadegpbi:
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JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Edpemos, H. B. BeesieHue B cvcTeMy aBTOMaTU3MPOBaHHOTO IpoeKkThpoBaHust Quartus 11 :
yuebHoe rocobue / H. B. EbpemoB. — Mockea : MI'TY um. H.D. baymana, 2011. — 147 c. —
TekcT : 3/1eKTPOHHBIH // JIaHb : 37eKTpOHHO-0MbOmoTeuHas cucreMa. — URL: https://e.lanbook.com/
book/104597
2. E¢pemos, H. B. IHcTpymMeHTa/bHbIe CPe/iCTBa IPOEKTUPOBAHUS U OT/IaJjKH CUCTEM Ha
MpPOrpaMMHPYeMbIX KpUcTasiax Komnanuu Altera : yue6Hoe nocobue / H. B. Edbpemos, A. A. BopoauH.
— Mockga : MI'TY um. H.D. baymana, 2012. — 151 c. — TekcT : 3/1eKTpOHHBIM // JIaHb : 371€eKTPOHHO-
6ubmioreunas cucrema. — URL: https://e.Janbook.com/book/104599
3. Opnoe C. A. Opranusaiusi OBM u cucteM: YueOHUK AJisl By30B. 4-e U3/l. IOTIOJTHEHHOEe U
niepepaboranHoe / OpnoB C. A. - Cankr-IletepOypr : ITurep, 2021. - 688 c. - ISBN 978-5-4461-0811-4.

2). I1.10. IEPEUYEHD MH®OPMAI[VIOHHBIX TEXHOJIOT 1A, UCIIO/Ib3YEMBIX
PV U3YYEHWHU JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOT'O
OBECHEYEHNSA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YATATH B
CJIEJYTIOILIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHOIOTHH, MCII0/Ib3yeMbIX MPU U3yYeHUH JUCLHIITAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM H
npogeCCHOHA/TBLHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:

- 7-Zip

- Debian Linux

- Dr.Web Desktop Security Suite

- LibreOffice

- ModelSim-Intel FPGA Starter Edition
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- Quartus Prime Lite Edition
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