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

JlomkHOCTb: 3amecTuTenb aMpeKTopa no y4ebHon pabote
[ata nognucanus: 28.06.20 eff% Oro rocy/iapcrs
VhukanbHbiit nporpamvmiQPAREBAHIS «MOCKOBCKHI I

KU 1 BbICIIero obpasoBanus Poccuiickoit ®epepauiu
MBITUILMHCKIH rmian
PHHOTO OFOZPKETHOr0 06pa30BaTeIbHOTO YUPEXK/eHVs BBICIIIETO

Cy[,apCTBEHHBIN TeXHUUeckuil yHuBepcuTeT uMeHy H. O. baymana

a0887579b7e63594¢87851bc1bb030c7 c4482fal(narwon

a/bHBIN MCCIIeloBaTebCKUN YHUBEPCUTET)»

(M® MI'TY um. H.3. Baymana)

3ame€THTeNb JUPEKTOPA

. baymana
MaKyeB B.A.

Mf9>> mas 2023 .

dakynbreT K «Kocmuueckuti hakyabTeT»

Kadenpa K3 «IIpuknazHasi MaTeMaTrka, THOOPMaTUKa 1 BbIUMC/TUTE/TbHAsI TEXHUKa»

PABOYAS ITPOI'PAMMA JUCIIUILINHBI

Opranuzauus OBM u cuctem

ABTOD IPOrpaMMBbl:

Edpemos H.B., noreHT (K.H.), KaHAU]

aT TeXHUUeCKHX Hayk, efremovnv@bmstu.ru



YTBepyKeHa Ha 3acefiaHuu Kadeapsl «[IpuKaasHas MaTeMaTHKa, THPOPMAaTHKA U BLIUUCIUTeTbHAsI
TeXHUKa»
[TpoTtokosn Ne 9 3acenanus kKadeaps: «K3» ot 14.04.2023 1.

HauaneHuk Ot/iesia 06pa3oBaTe/ibHbIX POrpaMm
[MlesnsikoBa A.A

Pabouas rporpamma ogobpeHa Ha 2024/2025 y4ueOHbIM rof.
[Tporokon Ne 9 3acenanus kadeapol «K3» ot 18.04.2024 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMmbl JUCLIUIIIMHBI / TTPAKTHKU.



OI'TABJIEHHE

C.
1.IInanupyembie pe3yabTaThl 00yUeHHs 10 TUCIHUIUTMHE (MOJIYJI0), COOTHECEHHBIE C
IJIAaHUPYEMBIMHU PE3YJIbTaTaMH OCBOCHUS 00PA30BATEITBHOMN MPOTPAMMDBI ....vvveeevieesireeessresssssesenns 4
2.MecTo TUCIUIUTHHBI B CTPYKTYPE 00Pa30BATCIIBHON ITPOTPAMMBI ..c.vvvveerrveeesareessreessasensssseesssnens 6
0105 3=V B0107(03 005 03 01051 ¢ 0. SUUURURURUUURURT R 7
4.ConeprxaHue JUCIUIUIMHBI, CTPYKTYPHUPOBAHHOE 110 MOAYJ/ISIM YY€OHON AUCITUTUTHHBI C
yKa3aHHEM OTBEJICHHOTO HAa HUX KOJUYECTBA aKaJEMUICCKIX HIIH aCTPOHOMHYECKUX YaCOB U
BUJIOB YUCOHBIX BAHITHI 1. uvveesuseessstesesssessssesssssesssssesssssessassessnssesssssessnsesssnssessnsesssssessssesssssessssessnnns 8
5.YueOHo-MeToANYEeCKOE 00ECIIEYCHUE CAMOCTOATEIIBHON PAOOTHI CTYJCHTOB ..eevvvvveerereresereeesens 14
6.DOoH]T OLICHOYHBIX CPENICTB JJIS TPOBECHUS TEKYIETO KOHTPOJIS U IPOMEKYTOUHOM
ATTECTAIIUN CTYJACHTOB IO JVICIIHTIIIITHE ... ..vveessvesssseessssessseessnsensssessssesssnssssssessssenssnsesssssessnssessns 15
7.IlepeueHn yueOHOM JIUTEPATYPHI M TOTIOTHUTEIBLHBIX MATEPUAIOB, HEOOXOIMUMBIX JIJIS
OCBOCHMUS JIUACLIHTIIIITHD ... .eeeeeessssnsssssessssssssnnsssssssssssssssnsssseesssssssssnnnsessssssssssnnnseseessessssnnnnseeeeesennns 16
8.IlepeueHp pecypcoB CETH UHTEPHET, PEKOMEHyEMBbIX Ul CAMOCTOSTEIbHON pabOTHI pU
FoTeaz 01350705 B0 7 () 007 00 010705023 (R 17
9.MeToauyeckue yka3aHus UIsl CTYA€HTOB IO OCBOCHUIO TUCITUIITHHBL ....eeveerureeseesneesnsessaneenns 18
10.ITepeuenp nHGOPMALIMOHHBIX TEXHOJOTUH, UCIIOIBb3YEMbIX TPHU U3YUYSHUH JUCIUILTUHBL,
BKJTIIOYAs IEPEYCHB MPOTPAMMHOT0 oOecriedeHu s, TH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM U
TMPOPECCHOHATBHBIX 083 JTAHHBIX ..uvvveiuvrresuresssssesssssesssssesasssessnssesssssssssssssssseessssesssssesssssesssssessnssessns 20

11.0nmcanue MaTepruaTbHO-TEXHUICCKOM 0a3bl, HEOOXOIUMOM JUTSl H3YUYCHHS TUCITUTUIAHEI ....21



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

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

IIporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTangapToMm (CYOC 3++) mo
HampaBlieHUI0  TOAroToBku  (ypoBeHb  OakamaBpuara): 09.03.01 «Mudopmatuka u
BBIUMCIIUTENbHAS TEXHUKAY;

* OcHOBHOI mpodeccuoHaTbHONH 00pa3oBaTEIbHON MPOrpPaMMON MO HANpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa M BEIUUCTUTEIbHAS TEXHUKAY;

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

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYETCs  (OPMHUPOBAaHHME  KOMIICTEHIIWH,
npexycmorpeHHbix OIIOII Ha ocnoBe CYOC 3++ mno Hampasienuto noarotosku 09.03.01
«MHpopMaTHKa 1 BRIYMCIUTEIbHAS TEXHUKA» (YpOBEHb OaKkasiaBpuara)

Kon xommerenuin DopMyTHPOBKA KOMIIETEHIIMHU
no CYOC 3++
OomenpodeccuoHaIbHbIE KOMIIETEHIIMU COOCTBEHHbIE
OIIKC-5 CriocobeH cobupaTh anmaparypy, 1 HHCTaLTMPOBaTh OTEYECTBEHHOE U
(09.03.01) MHOCTPaHHOE MPOTrpaMMHOE oOecTiedeHne sl HHOOPMAIIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM
OIIKC-7 CriocobeH yyacTBOBaTh B HACTPOWKE M HAJIA/IKE IPOTPAMMHO-
(09.03.01) ammapaTHbIX KOMILJIEKCOB

Jlig kateropuil «3HaTh, yMETb, BIIAJETbh» IJIAHUPYETCS JOCTH)KEHHUE pE3yJIbTaToOB
oOyuenuss (PO), BHoOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSX BKJIaA B (OpPMHpPOBAHUE
KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM IpogeccCoHaIbHONU 00pa30BaTeIbHON MPOrpaMMOi
(Tabm. 1).



Taoauna 1. UaaukaTopel 1OCTHXKEHUS KOMIIETCHITUN

1

2

3

Komnerennus: xox mo CYOC
3++, popmyaupoBka

Nuaukaropsl

®opMbI U MeTO/IbI 00y4YeHHUSsA, CIIOCOOCTBYIONIHE
(GopMHupoBaHMIO M PA3BUTHIO KOMIIETEHIIMU

OIIKC-5

(09.03.01)

Cniocoben cobupaTh anmaparypy,
Y MHCTAJUTHPOBATHh OTEYECTBEHHOE
Y HHOCTPAHHOE MPOTPaMMHOE
obecrieyeHue ais
MH(POPMAIIMOHHBIX
ABTOMATHU3UPOBAHHBIX CHCTEM

3HATD

- IPUHIUIBI PYHKIMOHUPOBAHUS U TIPAaBUIIa COOPKH
anmnapaTtypbl HHPOPMAIIHOHHBIX 1
ABTOMATH3UPOBAHHBIX CHCTEM

- IOPSIIOK U MPaBUJIa MHCTAJUIALUHE OTEYECTBEHHOTO U
MHOCTPAaHHOT'O IIPOTPAMMHOTO O0ECTICUSHHS 1151
MH()OPMAIIMOHHBIX U ABTOMAaTH3UPOBAHHBIX CUCTEM
YMETb

- cobuparsk anmnaparypy, 1 HHCTaJLIIPOBAThH
OTEYECTBEHHOE M MHOCTPAHHOE MIPOTPAMMHOE
obecrieueHne st ”HPOPMAIIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM

DopMbI 00y4eHHS:

®DpoHTANBHAS U TPYIIOBas (OPMBIL.

MeToabl 00yyeHuUs:

CrnosecHblil MeToz 00yueHus (Jlexun)

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

Meroa npo6iiemuoro ooyuenus(CamoctosTenbHas
pabora)

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

OIIKC-7

(09.03.02)

CnocobeH yuacTBOBaTh B
HACTpPOIKe U HallaJaKe
MIPOrpaMMHO-aNIapaTHbIX
KOMILJIEKCOB

3HATDH

- 3aKOHBI JJICKTPOTCXHUKHU H IJICKTPOHUKHU,
HCO6XOILI/IMLIC JJI1 HAJIaAKHU 1 UHCTAJJIAI A
MporpaMMHO-aIIapaTHbIX KOMIIJICKCOB
I/IHq)OpMaHI/IOHHI)IX 1 aBTOMAaTU3HWPOBAHHBIX CUCTEM
YMETD

- HACTPpAanUBaTh U HAJIAXKUBATH IIPOrpaMMHO-AIIIIapaTHLIC
KOMIIJICKCBI

®opMbI 00yUeHUsI:

®poHTaNbHAS U TPYIIOBas (OPMBL.

Metoabl 00yueHus:

CrnoBecHnblit MeTo o0yuenus (JIexiun)

MeTtobl npakTuyeckoil padoTs! (CeMuHaphl)
HaoOmronenne u MccnenoBarensCcKkuii METOT
(JTabopatopHbie pabOTHI)

Meton npobiemuoro ooy4yenusi(CamocTosiTenpHas
pabora)

(B TOM 4HcCIIe BBINIOJIHEHUE KYPCOBOM pabOoThI)
AKTHBHbIE H HHTEPAKTUBHbIE METObI 00yYeHUSI:
o0CyKIeHUE MPAKTUYECKUX MMPUMEPOB Ha JIEKIUAX U
ceMHHapax




2. MECTO JUCIMIIYIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBI

JucrunmHaa BxomauT B Oiok bl «/lucummuuubel  (Momynm)»  oOpa3oBaTenbHOM
nporpamMmbl  OakanaBpuata mo HampasieHuto 09.03.01 «MuadpopmaTika W BBEIYUCIUTEIbHAS
TEXHHUKA.

N3yuenue AUCHUIUIMHBL TPEANojaraeT MNpeABAPUTEIIbHOE OCBOCHHUE CIEAYIOIINX
JTUCIUILIMH Y4eOHOr O IUIaHa:

— Hudopmaruka,

— Teopus aBTomMaTOB.

OcBoeHHE MaHHOW TUCIHHUIUIMHBI HEOOXOIUMO KaK MPEANISCTBYIONICE IS CISAYONUX
JTUCIUILIMH 00pa30BaTeIbHOM MIPOrpaMMBI:

— Ilepudepuitnsie ycrpoiictBa 9BM;

— Ynpasnsiomniye, BCTpOSHHbIC U 00pTOoBbIe DBM.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIIETCHLIUN C y4EeTOM
matpunbl komnereHmuid OITOIT mns HampaBnenuws (ypoBeHb OakamaBpmara): (09.03.01
Hudopmatuka v BEIUMCIUTEIbHAS TEXHUKA.



3. OBPBEM JJUCIIUIIJINHbI

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

Ta6auuna 2. O6bEM TUCHMILIUHEI 10 BHUJIaM YUeOHBIX 3aHATHH (B aKaJJeMUYECKHX Yacax)

O0bem 1o cemecTpam, aKaj. 4.
. KosmmuecTBo ceMecTPOB 0CBOEHUS
Buabl yueOHo# padoThI
Bcero AMCUMIIIMHbI
1 2
O0BeM QUCIUIUIHHEI 252 144 108
AyauTtopHas pabora* 108 54 54
Jlexumnu (JI) 54 36 18
Cemunapsl (C) 18 0 18
JlaGopaTopHbie paboTs (JIP) 36 18 18
CamocrositeibHasi padora (CP) 144 90 54
[TpopaboTka yueObHOr0 MaTepuana Jekuuid | 6.75 4.5 2.25
IToaroroBka K J1abopaTopHBIM paboTam 24 18 6
[TonroToBKa K 9K3aMeHy 30 30 0
[ToaroroBka K pyoeXkHOMY KOHTPOJIIO 15 9 6
[ToaroroBka Kk ceMuHapam 2.25 0 2.25
BrinoaHenune KypcoBoi paboThl 36 0 36
Jlpyrue BUIbI CAMOCTOSITEIILHOM PabOTHI 30 28.5 15
Bupa npomexyTo4HOl aTTeCTANMH JK3aMeH 3auér
A3uT

*B TOM ymcIie, B popMe NPAKTUUECKOMN MOArOTOBKU



4. COJEPXKXAHUE JUCIHUIJIUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIUAIIIUHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKUX NJIN ACTPOHOMHNYECKHUX YACOB U BUJIOB YYEBHbBIX

3AHATUIA
Tadauua 3. ConepkaHue NUCHUILUIUHbBI
Buael 3ansaTuii*, yacel Komnerenuuun, Texymuii KOHTPOJIb pPe3yJbTATOB 00y4eHHUs
3aKpeIieHHbIE 32 Bayuibl
Ne n/mm Tema (Ha3BaHHe) MOLY IS o

( ) mozy 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 Py0OexHBII KOHTPOJID 6/10
praman UTOrO: 12/20
JlabopaTopHbie paboThI 12/20

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

Opranu3aius npephIBaHui, JlabopaTopHbie pabOThI 6/10

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

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

2 cemecTp

1 JlabopaTopHbIe pabOTHI 36/60

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

OCHOBHBIE HAIIPABIICHHS B ) ) PyGeskHbI KOHTPOJIIb 12/20

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

*B TOM yHclie, B popMe MPAKTUUECKOMN MOJrOTOBKI




Conep:kanue TUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsIM)

Ne,
n/n

HaumenoBaHmue MOAYJid, COAECPKAHUEC

Yacobl

DYHKIMOHAJILHASI U CTPYKTYpPHas opranusanusi JBM

Jleknun

12

11

[ens n 3anaun n3yyenus nucuuiuiebl. E€ conepkanue. [lonsatue
CTPYKTYpbI 1 apxutektypbl OBM. McTtopus pa3Butus cpeacts
BBIUMCJIMTEIbHON TEXHUKH, dTalbl pa3BuTusa. KoHLenus MalmHel ¢
XpaHuMoW B namsaTu nporpaMmoi. Ilpunnunes @ox Helimana.

1.2

[Toxonenuss OBM. DnemenTHas 6a3a, 0COOEHHOCTH CTPYKTYPHOU H
(GYHKIIMOHATHFHOW OpraHU3aIiK, 00JIaCTh MPUMEHEHHS MAITUH KaXI0TO
nokosieHusi. Knmaccudukanusi BBIYMCIUTENbHBIX MAIIHH.

13

ApxuTekTypa cucteMbl KoMaHa. Kinaccupukanus apXuTeKTyp CUCTEMBI
komana: CISC, RISC, VLIW.

Knaccudukanus no MecTy XpaHeHus: ONIepaHOB: CTEKOBasi, aKKyMYJISITOP-
Hasl, PETUCTPOBAsI, C BBIICICHHBIM JOCTYIIOM K MaMsTH. THITBI 1 (hOpMATHI
onepanioB. Yucna ¢ GUKCUPOBAHHOMW 3aMATOM, ¢ TIaBaIOIICH 3amsaToMH,
nBonuHo-necsaTuuHble yncia. Crangapt IEEE 754. Texnonorun MMX,
3DNow, SSE. Pa3melnieHne 4uciioBbIX JaHHBIX B MMaMsATH. BoIpOBHEHHBIE
JIaHHBIE.

14

Tumbr koMaua. ApupmMeTnyecKkue, JJOTHIecKre, IePeCchUIKH, BBOIa/BBIBOAA,
nepeaayy ynpaBieHus, 3alaHus pexxuma paboThl.

®opmatsl koMaHa. Pa3psaaHocTs nosielt komaH ibl. DBostonus (opMaToB
komaH[. CiocoObl ajipecaliuyl OIepaH/I0B.

15

DyHKUMOHAJILHASI OPraHu3anms Kiaccunueckoii IJBM.

TuroBkle y3J1b1 OCHOBHBIX YCTPOMCTB KJIACCUYECKON MaIuHbL. [loHsATHE
LIMKJIa KOMaHIbl. JTalbl CTaHAAPTHOrO LUKJIA. CBA3b C MOHATUAMH MHK-
pOIporpaMMbl 1 MUKPOKOMAaH/Ibl.

16

YerpoiictBa ynpasienust (YY). Haznauenue u pynkuuu VY. YpoHH
ynpasisoneil nadopmaruu. IloHsTHE EHTPATEHOTO U MECTHOTO Y.
JIBa cioco0a noctpoeHus ¥YY: cXeMHBbI U MUKpoIporpaMMHbId. X npe-
MMYILECTBA U HeJocTaTKU. CTPYKTypHasi cxeMa MUKPOIIPOTPaMMHOTO YY.
CrpykTypa MuKpokoMaHibl. CriocoObl aipecaliii U OpraHu3aliy BETBIIE-
HUI B MUKpomporpamMMax. KogupoBanne MUKpOKOMaH/: TOPU30HTAJIBHOE,
BEPTUKAIBHOE, CMELIaHHOE.

JlabopaTopHbie padoThI

JIP1.1

VYuebHo- uccnenoparenbckuii cren] «KALTERA DE 2-115». [Ipunoxenue
«Altera Monitor Program» (AMP) s paGoTsl CO CTEHAOM.

JIP1.2

Co3ganne MyJIbTUMEIUIMHON MPOLIECCOPHON CUCTEMBI Ha KPUCTAILIIE.
Hcnonbs3zoBanne AMP st B3auMoieicTBUS ¢ TapaJlIeIbHBIMU IOPTaMU
JU1s1 BBOZIa MH(GOPMAITH C KHOTIOK M TIEPEKITIoYaTeNIel U sl OTOOpayKeHUS
uH(}OpMaIIMK Ha CBETOAMOaX U CEMHCETMEHTHBIX HHIMKATOPAX.

JIP1.3

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

CamocrtosiTenbHast padoTa

20

CP1.1

[TpopaboTka yueOHOTO MaTepraia JEeKIHi

1.5

CP1.2

[TonroroBka K 1a00paTOpHBIM paboTam

CP1.3

[TonroroBka K pyOeKHOMY KOHTPOJIIO

w o™

9




CP1.4

Jpyrue BUIbI cCaMOCTOSTEILHON paOOThI

9.5

Cucrema namatu DOBM

Jleknun

14

2.1

ApxuTekTypa cucreMbl KoMmana x86, kak npumep ClSC npomeccopa.
BbazoBast apxurektypa 32 pa3psaHOTro Iporeccopa, ero OCHOBHBIC OJIOKH:
AJIY, peructpsl 00111€T0 HA3HAYEHUS, CETMEHTHBIC PETUCTPHI, YKa3aTelh
KOMaH/I, perucTp (hJaros, CHCTEMHBIE PETHCTPBI, PETUCTPHI OTIIAKH U Te-
CTUPOBAHMS, YCTPOMCTBO C IIaBAIOIIEH 3amsaToON. AJlpecanusi JaHHBIX U UX
dbopmater. @opMaThl U OIS KOMAH]I.

2.2

Apxutextypa cucrembl komMmana NIOS ||, kak npumep RISC npouec-
copa. basoBas apxurekrypa 32 pa3psaHOTO MpoIeccopa, ero OCHOBHEIE
6moxu: AJIY, peructpbl 00LIET0 Ha3HAYCHHUS, CHCTEMHBIE PETUCTPHI, CUET-
yuk koMana. @opmaTsl gaHHBIX. Croco0b! ajipecanuy JaHHbIX. DopMaTsl
1 noJist Komas1. Cucrema KOMaH] IpoIeccopa

2.3

Opranusanuss MHOroypoBHeBoil namsaTu B IBM

XapakTepucTUKU cucTeM namsatu. Mepapxus 3aiOMUHAIOLIUX YCTPOUCTB.
OnepaTtuBHas nmamsaTh. BHemHss namsaTe. CTaTudeckas U JuHAMUAYECKast
namsath. [Ipunnun nefictus. [{uknel oOpanienus. Perenepanms namsTy.

24

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

2.5

K>m mamarTe. Tunel komr-naMsat. I10THOCTRIO aCCOIMATHBHBINM KAIII, KAIIT
C TIPSMBIM 0TOOpakeHUEM, aCCOIMATUBHBIN 110 MHOXKECTBY KAIII. AJTO-
PUTMBI 3aMelIeHusT MHPOPMAIIMU B 3aIIOJIHEHHON KAII MaMSTH. AJTOPUTMBI
COIJIACOBAHUS COJEPKMUMOTO KIIII [TaMSATHU U OCHOBHOMW MaMSTH: CO CKBO3-
HOM 3amMchbio, ¢ 00paTHOM 3aMUChI0. Y POBHU K3II-aMsITH. CriocoObI onTH-
MU3alluy1 K311a.

2.6

Ynpasiaenue namatbio B IBM Ha npumepe x86. CermeHTHpOBaHHAS
MO/JIeJIb TAMSITH B PEJIbHOM U 3aIIMIIEHHOM peKuMax paboThl Ipolieccopa
x86. [ToHsTHSA: TOTUYECKUI aJipec, TMHEUHBIN aapec, (GU3UIECKUN aapec.
CrpyKTypa JIOTHYECKOT0 agpeca, IIOHATHE CEJIEKTOPAa CErMEHTA, CMEIECHHUS,
JeCKpUNTOpa cermeHTa. ['modanbpHas ¥ JoKallbHas AECKPUNITOpHas Tao-
JM1a.

2.7

Crpannunas opranusauus namatu IBM. Ilonstue BupTyanpHoOl na-
MsATU. CTpyKTypHBIE cpeacTBa i €€ peanusauuu. CTpaHuLa JMHEHHOTO
MIPOCTPAHCTBA U CTpaHULA PU3NYeCcKOM maMsaTu. J[ByxatanHoe npeoopas3o-
BaHMe ajapeca B x86. Kartayor crpanu, Tabnuiel ctpanui. dopmar sie-
meHnToB PDE, PTE. AccommatuBHslii ka11- Oydep cTpaHndHOTO mpeodpazo-
Banus (TLB). Ero cTpykTypa U NpUHIMIT ASHCTBUSL.

JlaGopaTopHbie padoThI

JIP2.1

BriBoa nHopmMarum U3 nporeccopHoii cucreMsl Ha LCD unaukarop.

N |00

JIP2.2

OcobenHocTu BeIONHEHUS KoMaH] load, store. TecTupoBanue Bcex TUIIOB
ONEPATUBHOM MMAMSITH, UCIOJIb3YEMOM B ITPOLIECCOPHOM CUCTEME.

JIP2.3

Hcnonb30BaHue cTeka, mepeaada mapaMeTpoB Yepe3 CTeK U PErHCTPhI
npoiieccopa. BeimosHeHne KOMaH/ BbI30Ba M BO3BpaTa U3 MPOLEIYP.

JIP2.4

Hcnonb30BaHue BIOKEHHBIX MPOIeyp U (HailIoB ¢ HCXOAHBIMU JaHHBIMU
B MPOLIECCOPHON CHCTEME.

CamocrosiTenbHast padoTa

23
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CP2.1

[TpopaboTka yueOHOTO MaTepraia JEeKIHi

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, MyJIbTH32a4YHOCTH, KOHTPOJISA U
JTUATHOCTHKH

Jleknun

10

31

Opranusanus npepsiBanuii B 9BM

Knaccugukanus npepesiBaHuil. AnmapaTHble, NpOrpaMMHbIE, BHEIIHHUE,
BHYTPEHHUE, MaCKUpyeMble, HeMackupyemble. Tunsl 0coObIx cirydaeB. O0-
paboTka IMpepbIBaHUM B PeaJlbHOM U 3aILUIIEHHOM PEXHMax paboThl Mpo-
neccopa x86. Tabnmuia BEeKTOPOB IMpephIBaHUM, JECKPHUITOpHAs Talnuia
npepbiBaHUi. TUIBI JECKPUNITOPOB: LUIIO3 JIOBYIIKH, HUII03 MPEPhIBAHN,
1III03 33Ja4U.

3.2
3.3

KonTpomnnep npuoputeTHbIxX npepbiBanuil. Ero cTpykTypa u npuHIun aei-
ctBust. [IpepsiBanus nporeccopa NIOS 1.

Opranuzanus MyJabTH3a1a4H0cTH B IBM

Anmapartnoe obecnieuenre MHOro3anauynbix OC. [upokuii u y3kuit cMbICT
noHsTUs 3a7auu. KOHTEKCT 3a7aun, KOHTEKCTHAs namsTh. CerMeHT cocTo-
saus 3anaun TSS. o3 3agaun. Ilepexmouenue 3anay. BrnoxxeHHsie 3a-
JTauu.

34

Opranuszanus 3amuThbl namMaTa B 9BM

Buap! 3ammrTel. YpOBHYM NPUBUIIETHN: IECKPUIITOPA, TEKYIIHI, 3aIIpalinBa-
eMbli, 3¢ GeKTUBHBIN, BBO/a/ BbIBOAA. [IprBHIErnpoBaHHbIE KOMaH b, BbI-
30B 3alMIIEHHBIX CUCTEMHBIX Ipouenyp. IlonsaTue nuro3a BeI30Ba, €ro oc-
HOBHBIE TI0JIs1. 3alUTa HA YPOBHE CTPAHMIL.

35

Opranuzanust KOHTPOJIS U AUarHocTuku B IBM

OcHoBHBIE XapakTepucTuku Haj&xHocTd DBM. KoHTpons ¢yHKIHOHMpPO-
BaHUs U paboTOCIOCOOHOCTH. ANMapaTHBIN U IPOrpaMMHBIN KOHTPOJIb. J1-
arHoctupoBaHue HeucnpaBHocTeil. KonTposs nepenaun unpopmanuu. Kon-
TPOJIb BBIIOJHEHUS apumeTnyeckux onepanuii. KoHTposb ycTpoiicTB ma-
MSTH.

JlabopaTopHbie padoThl

JIP3.1

AnmnapaTHble, TpOrpaMMHBIE IPEPBIBAaHMS U 0COObIE Cilydau B
IIPOLIECCOPHOM CHCTEME.

JIP3.2

HccnenoBanue pa6OTLI HUHTCPBAJIBHOI'O TaﬁMepa U NIPpUMCHCHUC €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 BUbI CAMOCTOSITENIEHONU PabOTHI

8.75

DK3aMeH

30

CP4.1

IToaroroBka K 3K3 AMCHY

30

Hap AJ1JICJIbHBIC BBIYHUC/IINTECIbHbIC CHUCTEMbI

Jleknun

14

5.1

Tpu Buaa napauienusmMa. MeTpuky nmapajjieabHbIX BbruuciaeHuil. Knaccu-
dbukanus OnuHHA.

11




5.2

BekTopHbIe U BEKTOPHO- KOHBEMEPHBIE BBIUUCIUTEIbHBIE CUCTEMBI. Mar-

gi PHUYHBIC BHIYUCIUTEIbHBIE CUCTEMBI. 6
55 .
56 AccouHaTI/IUBHLIe BBIUHCIUTENbHBIE cucTeMbl. CHCTEMBI C CUCTOINYECKON 6
57 | CTPYKTYpOil.
CeMuHapmbl 14
Pa3paboTka anropuTMoB BBIIOJIHEHUS 3a/1aHHBIX Ollepaliii, COCTaBJIEHUE

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

Jlormueckoe mpoekTupoBaHue 6110ka onepanuii. Pazpaborka

C5.2 IPUHLMIIMAIBHON cXeMbl OJ10Kka onepauuii. [ToBenenyeckoe onvcanue 2
(bYHKIIMOHATIBHBIX Y3JI0B 0JI0Ka ONepaluii ¢ UCTIOIb30BAaHUEM S3bIKA
VHDL.

Coznanue npoekra 6oka omneparuii B CAITP QUARTUS II. Beog

C5.3 | npuHIMIIHAIEHOW cXeMBbI OJI0Ka onepanwmii B rpaduueckoii cpeae CAIIP. 2
PenaktupoBaHnue npoekra.

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

Pa3zpaboTka TecTOBBIX HAOOPOB /ISl BepH(PHUKAIIUU OJI0Ka ONIEpAIIHH.

C5.5 | Coznanue ¢aitnoB ¢ BpeMEHHBIMH JUarpaMMaMH A7l MOJICTTUPOBAHUS 2
0Ji0Ka onepanuii. PyHKIIMOHAIBHOE MOACIMPOBAHUE OJIOKA OTepaIuu.
CocraBnenue 00001IEHHOTO aJrOpUTMa BHIMIOJIHEHHSI 33/IaHHBIX OTEepaIuil.

C5.6 | Pa3paboTka pyHKIMOHAIBHON CXEMbI MECTHOTO YCTPOWCTBA YIIPABICHHS 2
(MYY). Jlornyeckoe mpoektupoBanre MVYYV.

C5.7 Coznianue anpTepHaTUBHOTO NpoekTa MYV ¢ ucnonp30BaHUEM >
MOBEJICHYECKOTO onucaHus rpada ero nepexonoB Ha s3eike VHDL.
JlabopaTopHbie paboThl 18

1P5.1 CermeHTHasi OpraHu3als NaMsITH B pealbHOM U 3aIIUIEHHOM PEXUMax 4
"~ | paGotsI mporeccopa x86.
P50 HccnenoBanue ocoObIX citydyaes mpoiieccopa x86. AnmaparHsie U 6
IporpaMMHBbIe IPepbIBaHUs MpoLeccopa x86.
P53 CrpanunuHas opranuszanus naMmatu x86. Opranusanusi MyJibTH3a1a4HOCTH 8
B IIpoueccopax x86.
CamocrosiTesibHasi padoTa 13
CPS5.1 | TIpopaboTka yueOHOTO MaTepuaa JeKIun 175
CP5.2 | [loarotoBka K ceMUHapam 175
CP5.3 | [loaroToBka K 1a0OpaTOpHBIM paboTaM 6
CP5.4 | TToaroroBka K pyOeXHOMY KOHTPOJIIO 3
CP5.5 | lpyrue BBl CaMOCTOSITEIHHOM paOOTHI 0.5
6 OcHoBHbIE HANIPaBJICHNUSI B APXUTEKTYpe MPOoLeccopoB
Jekuun 4
Kongeiiepuszanus BbruucieHuil. CHUHXpOHHBIE JIMHEHHBIE M HEJIWHEHHbIE
6.1 koHBelepsl. Konpeiiep komana u KOHGIUKTEL B HEM. CTPYKTYpHBII pUCK, 2
PHCK I10 ITaHHBIM, PUCK 10 yripasieHuto. [Ipobiema ycnoBHOro nepexonia u
METO/IbI €€ PEIICHUS.
CynepkoHBelepHbIE ITPOLECCOPBI U CYNIEPCKAISIPHBIE MPOLIECCOPHI.
6.2 Konseiiep nporeccopa PENTIUM. IIpo6iema HEynmopsiioueHHON BbIAauN >

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

12




CeMuHapsbl 4
KommuiekcHas otiagka apugmeTuko-noruaeckoro ycrpoictsa B CAIIP
C6.1 | QUARTUS II. Peanuzarus mpoekta B kpuctamie [IJIMC yuebHoro crenna 2
Altera® DE2-115 u oTyiajika mpoeKTa ¢ UCIOJIb30BaHUEM PECYPCOB CTEH/IA.
C6.2 Pa30op »TanoB nmpoeKTUpOBaHUS LIEHTPAILHOTO YCTPOICTBA YIIpaBICHUS 5
JUISL peaM3aliy IPOLeccopa B HEJIOM.
CamocrosiTeibHast padoTa 5
CP6.1 | IIpopaboTka yueOHOTO MaTepraia JEKIHi 0.5
CP6.2 | TloaroroBka K ceMUHapam 05
CP6.3 | [loaroroBka K pyoeKHOMY KOHTPOJIIO 3
CP6.4 | Ipyrue BUIbI CAMOCTOSATEIBHOM paboThI 1
I Kypcoas pabora 36
CP7.1 | BoinonHeHue KypcoBoil paboThl 36

13




5.

YUYEBHO-METOJAUYECKOE OBECHEYEHHUE CAMOCTOSATEJBHOM
PABOTBI CTYJIEHTOB

CamocrosTenbHas pa60Ta CTYACHTOB IO AWCHUILIWHE obecreynBaeTcs CJICOYIOIIUMHA yqe6H0-
MCTOAUYCCKUMHU MATCpUAJIaMU:

1
2.

3.

Pabouast mporpaMma JUCIUILTAHEI.

[lepeuens y4eOHON UTEPATyphl U JOMOJTHHUTEIHHBIX MAaTEPUATIOB, HEOOXOMUMBIX IS
OCBOCHMS AUCIUIUTMHBI [Pasznen 7 Paboueit mporpaMmbl TUCIIUATIIIAHEI .

[Tepeuens pecypcoB cetu «HTEpHET», PEKOMEHIYEMBIX JUISI CAMOCTOSTEIIBHONW pabOThI
IIPU OCBOCHMH TUCHUILTNHBI [Pa3nen 8 PaGodeil mporpaMMbl TUCIUIUIHHBI |.
Meronudeckue ykazaHusi JUis OOYYalOIIUXCS MO OCBOCHHIO TUCHUIUMHBI [Pasmen 9
PaGoueii mporpaMMbl AUCITUTUINHBI].

[TepeueHs HHPOPMAITMOHHBIX TEXHOJOTUH, UCIIOIB3YEMbIX MPU U3yYECHUU JTUCIUTUINHEI,
BKJIFOYAs IIEPEUYCHb TPOrPAMMHOTO 0OecTieueH s, TH(HOPMAITMOHHBIX CITPABOYHBIX CUCTEM
1 ipodeccuoHanbHbIX 0a3 nanubix[Pa3nen 10 Paboueit mporpaMmbl AUCIUILIIUHBI .

CTyAeHThl MONYyYalT OOCTYH K YKa3aHHBIM MaTepuallaM HauuHas C IMEepBOTO 3aHATHS IO
mucuuiuimae, B coorsetcTBru ¢ OITOIL
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6. ®OHJ OLEHOYHBIX CPEJCTB I NPOBEJAEHMSI TEKYIIETO
KOHTPOJISI MU TIPOMEXYTOYHON ATTECTALIIMM CTYJIEHTOB IIO
TACIATIIAHE

@onp  oneHounslx cpeactB (POC) s OpoBeAeHMs] TEKYIIEro KOHTPOJ H
IPOMEKYTOUHOM aTTecTalMM OOydaroUMXcsi M0 JAUCUUIUIMHE Oa3upyercs Ha IepedHe
KOMIIETEHIMI C yKa3aHUEM AITaIoB WX (JOPMUPOBAHMS B IPOIECCE OCBOCHUSI 00pa30BaTeIbHON
nporpammbl  (pazzmen 1). @OC obecneynBaeT OOBEKTHUBHBI KOHTPOJIb JOCTHIXKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHUS, 3alNIAHUPOBAHHBIX JJIs JUCLIUILIINHBI.

®OC BkIIOYAET B ceOsi:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TarnoB UX (OPMUPOBAHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHUE IOKa3aTejaeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI Ha Pa3jIMUYHBIX dTanax Ux
(bopMHpOBaHUs, ONIMCAHNE ILIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJlaHMsI WIIM MHbIE MaTepHalibl, HEOOXOAUMBIE JJISl OLIEHKHM 3HAHUH,
YMEHUH, BIaJeHUi 1 (MJIN) OMBITA ACITEIBHOCTH, XapaKTePU3YIOIIUe dTanbl (opMUpOBaHUS
KOMIIETEHIIMH B IpOLlecce OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBI;

— METOOUYECKHE MaTepuaibl, ONPEICIAIOIINE INPOLEIYypbl OLICHUBAHWS 3HAHUN, YMECHMH,
BIAJCHUA W (MIM) OMbITa JAEATENbHOCTH, XapaKTePU3YIOLMX ATarbl (HOPMUPOBAHMS
KOMITIETCHIIUHM.

KoHTponb 0cBOEHUS AUCLMIUIMHBI MPOU3BOAUTCA B COOTBETCTBUM C IlosmoxeHunem o
TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryaeHToB MI'TY um. H.O.
baymana.

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

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. UncTpymeHTanbHbie CpeacTBa MPOSKTUPOBAHUS M OTIAJKUA CUCTEM Ha

IporpaMMHUpPYEMBIX KpucTautax komnanuu Altera : yuedbnoe mocooue / H. B. Edpemos, A. A.
Boponua. — Mocksa : MI'TY um. H.D. Baymana, 2012. — 151 ¢. — Tekcr : 31eKTpOHHBI //
Jlans : anekTpoHHO-OMOIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/104599

3. Xamaxep K., Bpanemmny 3., 3aku C. Opranuzanus 9BM : nep. ¢ anrn. / Xamaxep K.,
Bpanemuy 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 nponeccopuoii cucreMsl Ha kpuctaie [IJIMC u nocnenytomniee
e€ uccnenoBanue: yueoHo-meToauueckoe nmocooue. — M.: ®I'bOY BIIO MI'VJI, 2012. — 61 ¢
5. Edpemos H. B. Meronndeckne yKka3aHus 110 BBIIOJHEHHUIO JIAOOPATOPHBIX PadoOT

no agucuummie «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 KoMIaHuu
Intel.

9. MakeTupoBaH#e OmeparmoHHoro yerpoictea B kpuctaie [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 JJIA
CAMOCTOATEJBHOU PABOTBHBI ITPU OCBOEHHUHU JIMCHUIIJINHBI

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

2. Crpanuna no aucuuminae «Opranuzamms OBM u cucrem» caiita kadenpst «lIpuknannas
MaTreMaTuka, MHPOPMATHKA U BEIYUCIUTEIbHAS TEXHHUKA:
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 oudauorexa Poccuu. http://www.gpntb.ru.
5. bubauorexka 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 snektponnas oubnuoreka http://eL IBRARY.RU.

8. DIeKTpOHHO-O0MOIMoTeYHas crcTeMa u3IaTebeTa «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 (IbC) «Opaiit» https://biblio-online.ru.

12. LlenTpanbHas 6ubimoTexa 00pa3oBaTeIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
13. Eaunas xoiuteknus 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/
http://library.bmstu-kaluga.ru/
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 OCBOEHMIO
JUCIUIIVINHBI

[Ipuctynas x paboTe, KaXIbli CTYyAE€HT [JODKEH IPUHMMAaTh BO BHHMMaHUE
HIDKECIIEYIOIIHE MTOJIOKEHHS.

JlMcUUIUIMHA [TOCTPOEHa [0 MOAYJIBHOMY NPHHLHMITY, KaXJbli MOJYJb MPEICTABISAET
cOOOH JIOTMYECKH 3aBEpIICHHBIA pa3ien AMCUUILUIMHBL. B TIepBoM cemecTpe yeTbpe MOayJis
(BKuTrOUast sk3aMeH). Bo BTopoM cemecTpe 1Ba MOJTyJIsl, BBIIOJIHSETCS KypcoBasi paboTa.

Ha mepBoM 3aHATHHM CTYAEHT MOJydaeT HH(OpMAIMIO Uil JOCTyHa K KOMIUIEKCY
METOAMYECKUX MATEPHAJIOB 10 JUCLUIUIMHE.

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

CemuHapbl TPOBOIATCS Ui 3aKPEIICHUS YCBOGHHOW HMH(OpMAIH, MPUOOPETEHHS
HaBBIKOB €€ IIPUMEHEHMs JJIs pelIeHUs MPaKTUYeCKUX 3a7ady B MpeIMETHOM oOnactu
JVCLUTUTAHBL.

JlaGopaTtopHble padoThbl NpeiHA3HAYEHBI U1 MPUOOPETEHHs ONbITa IMPAKTUYECKOH
peanu3ali OCHOBHOW MpPOQecCHOHANBHON 00pa3oBaTelbHON mporpamMmbl. MeToaudeckue
JOKYMEHTBl K J1JabopaTOpHbIM paboTaM HpopadaThIBalOTCS  CTYJEHTaMU BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMblid ypOBEHBb MOATOTOBKH KOHTPOJIUPYETCS TIepen
poBe/ieHUueM J1a00paTOpHBIX paboT.

[IpakTryeckasi MOATOTOBKA MPHU PeANU3aLNU YIeOHOW JUCIUIUIMHBI OPTaHU3YEeTCS ITyTeM
IPOBE/ICHUS] CEMUHApOB, MPAKTHUUECKUX 3aHATUHM, NPaKTHUKYMOB, J1a0OpaTOpHbIX paboT u
WHIWBUAYAIbHBIX HM(WIM) TPYNIOBBIX  KOHCYJbTALMH, MpeIyCMaTPUBAIOUINX  y4yacThe
o0yyarolyxcss B BBINOJHEHUM OTIEIBHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oymymien
npoeCCHOHATBHOM 1 TETFHOCTBIO.

[IpakTHyeckast MOATOTOBKA MOXKET BKJIIOYATh B ceOsl OT/ENbHbIE 3aHATUS JEKLIMOHHOIO
TUIA, KOTOpbIE IMpeAayCcMaTpUBalOT MepeAady ydyeOHONW uHdopMmanuu oO0yyarommmcs,
HEOOXOIUMOW  JUIs  MOCTENYIOIIEro  BBIMOJHEHUs  paboT, CBS3aHHBIX C  Oymymien
poeCCHOHATIBHOM IS TETFHOCTBIO.

CaMocTosiTeibHAsi padoTa CTYIEHTOB BKIIIOYAET CJEAYIOIIME BHJbBI: B IIEPBOM
ceMecTpe mpopaboTka y4eOHOro marepuaina JICKIHUM, MOArOTOBKa K JJaOOpaTOpHBIM paboTam,
HOJTrOTOBKA K 9K3aMEHY, ITOJATOTOBKA K PYOEKHOMY KOHTPOJIIO, BO BTOPOM CEMECTpe MpopadoTKa
y4eOHOTr0 MaTepHuaa JEKIHi, MOAr0TOBKAa K CEeMHUHAapaM, TOArOTOBKA K J1ab0paTOpHBIM paboTam,
BBINOJIHEHHE KypCOBOI paboThl, MOATOTOBKA K PyOEeKHOMY KOHTPOJIO. Pe3ynbTaTsl Bcex BUI0B
paboThl cTyneHTOB (DOPMHUPYIOTCS B BHJAE JMYHOTO PEUTHHTa, KOTOPBIA YUYWUTHIBACTCS Ha
OpoMeXXyTouHo artrectanMu. CamocTosTesnbHas paboTa IpeaycMaTpUBaeT HE TOJIBKO
npopaboOTKy MaTepHaioB JIEKIHHA, HO M WX pAaCIIUPEHHE B pe3yJbTaTe IOWCKA, aHAIN3a,
CTPYKTYPHUPOBAHUS M MPEACTABICHUS B KOMIIAKTHOM BHUJE COBPEMEHHOM MH(pOpMAIUU U3 BCEX
BO3MOXXHBIX UCTOYHUKOB.

Texkymuii KOHTPOJIb TPOBOJAUTCS B TEUCHHE KaKJOIO MOAYJSA, €ro HTOrOBbIE
Pe3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK IO CIICTYFOIIUM BHIaM KOHTPOJEHBIX MEPOTIPUSTHI:

- JIaGopartopHbie paboThI;
- PyOesxHbIi1 KOHTPOJIb.

OcBoeHHMe AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuH MPOMEXKYTOUHOU
aTTEeCTallMd BO3MOXHO TOJIBKO TIPH PETYIISIPHON paboTe BO BpeMsi CEMeCTpa M IIAaHOMEPHOM
POXOXKJICHUN TEKYyILIero KoHTpossa. Habparh pedTHHT 1o BceM MOJYJISIM B KaKJJOM CEMECTpeE,
OpOMTH TO KaKAOMY MOIYJIO IUIAHOBBIE KOHTPOJIBHBIE MEpPOTPHUSTHS B  TEYCHHUE
HK3aMEHAIlMOHHOHN CeCCHH HEBO3MOXHO.

Jlnst 3aBepiieHusi pabOTHl B CEMECTpPE CTYICHT JIOJDKEH BBHITIOJHUTH BCE KOHTPOJIBHHBIC
MEpPOTPUATHSL.

IIpomeskyTouyHasi aTTecTalus 10 pe3yjbTaTaM IEPBOr0 ceMecTpa MO AUCLUILINHE
IpOXOAUT B (pOpMe dK3aMeHa, KOHTPOJIHPYIOIIETO OCBOCHUE KIIIOYEBBIX, 0A30BBIX MOJI0KEHUIN
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JTUCIUIUIMHBI, COCTABISIONIMX OCHOBY OCTaTOYHBIX 3HaHHUH 10 Hell. [IpomexxyTouHas aTrecTanus
0 pe3yJIbTaTaM BTOPOTO CEMECTpa MPOXoauT B popme nuddpepeHIInpoBaHHOTO 3a4eTa, 3a4eTa.
MeToanKa OLEeHKH 10 PEHTHHTY
CryneHT, BBIOJHUBIINN BCE MPEyCMOTPEHHBIE YIEOHBIM TUIAHOM 33J[aHUS U CIABIIMNA
BCE KOHTPOJIBHBIC MEPOIPUSITHS, MOJYyYaeT WTOTOBYIO OLICHKY MO JMCIUIUIMHE 3a CEMECTp B
COOTBETCTBUH CO IIKAJIOMH:

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 MPOMEKYTOUHOMU aTTectauuu ctyaeHTtoB MI'TY um. H.O. baymana.
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10. MEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTUM, MCHOJIb3YEMBIX
IIPH N3YYEHNHU JUCIUIIVIMHBI, BKJIIOYASA INEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHOOPMALNMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHBbIX

NudopManmoHHbIe TEXHOJIOTHH:

- OnekTpoHHas WHGOPMAIMOHHO-0Opa3oBaTenbHas cpega MI'TY  um. H.D. bBaymana
o0ecrieynBaeT OCTyN K Yy4eOHBIM IUIaHaM, pabOYUM MIporpaMMaM IUCHUILIHMH (MOMyJeH),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM yUEOHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, YKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIMH (MOIYJIeH), mporpaMmax MpakTUK,
dbopMupoOBaHUE 3JEKTPOHHOTO MOPT(HOINO 00yUaroIIerocs, B TOM YHCIE COXpaHEeHUE ero padbor
U OLEHOK 3a 3Tu paboTsl. llpemycmMoTpeHa BO3MOXHOCTb CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W TMpENoJiaBaTesliel MOCPEACTBOM TEXHOJOTUH U CIIy)O0 1o
NEPEChUIKE U TOJIYYCHHUIO JICKTPOHHBIX COOOIICHUH MEXIy 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;
- HNudopmanmonno-npasosas cucrema «Koncynprant [Timrocy http://www.consultant.ru

IIpodeccnonanbubie 6a3bl JAHHBIX:

— Pecypc «MammnaocTpoenue» http://www.i-mash.ru.
- [MopTan mamuaOCcTpoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOU
JJIAA N3YUYEHUSA JUCIUITVINHBI

Hepequb MATCPHUAIBHO-TEXHUYICCKOI'O obecrneueHus JUCHHUITIMHBI

Ne,

wn Buj 3ansaruii Buja u HammMeHoBaHue 000pYy10BaHUS

1 | Jlekuuu CHEeIHAILHO 000PYTIOBaHHBIE Ay TUTOPUH C
MYJIbTUMETUIHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCIIPOU3BECHUS U UMEIOIIUMHU BBIXOJI B CETh
WuTepHeT; momelieHus sl IPOBEACHUS ayAUTOPHBIX
3aHSTHIA, 000pY0BaHHBIC YIeOHOU MEOECIbIO; Ay AUTOPHH
OCHAIIIEHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTyIMU; KOMIIBIOTEPHBIE
KJIACCHI.

2 | Cemunapsl CrHenraIbHO 000PYIOBAaHHBIC ayAUTOPUH C
MYJIbTUMETUIHBIMU CPEICTBAMU, CPEACTBAMHU
3BYKOBOCIIPOU3BECHUS U UMEIOIIUMH BBIXOJI B CETh
WuTepHeT; momenieHus s IPOBEACHUS ayIUTOPHBIX
3aHSTHIA, 000pYTOBaHHBIC YUCOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIICHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 0a3am
JTAHHBIX U ceTu HTepHET; CTYIMU; KOMIIbIOTEPHBIC
KJIACCHI.

3 | JlabopaTopHbie paboTHI CIEUAIBHO 000PY/I0BaHHbIE Ay TUTOPHH C
MYJIbTUMETUIHBIMU CPEICTBAMU, CPEACTBAMHU
3BYKOBOCITPOM3BEICHUS M HIMEIOIIMMHU BBIXO]] B CETh
WuTepHeT; momenieHus A1 IPOBEACHUS ayJUTOPHBIX
3aHATUH, 000pyI0OBaHHBIE YUeOHOU MeOeblo; ayuTOPUN
OCHAIllEHHbIE KOMITBIOTEPAMH C JOCTYIIOM K Oa3am
TAHHBIX U ceTH VHTepHET; CTyINH1; KOMITBIOTEPHBIC
KJIACChI.

4 | CamocTtosaTenbHas pabota | Oubnmnoreka, uMerolas pabodne MecTa Jijisl CTyACHTOB;
BBICTABOYHBIC 3aJIbI; ayIUTOPHUU, OCHAIIICHHBIE
KOMITBIOTEPaMH € JOCTYTOM K ceTH MHTepHeT.
ComuoKyIbTypHOE TPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISIET CTYJICHTY KaU€CTBEHHO BHITIOTHSATh
CaMOCTOSITENILHYIO padoTYy.
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