[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

ABTOD IPOrpaMMBbl:

Teopust aBTOMaTOB

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.
[Tnanupyemblie pe3ynbTaThl 00yUeHUS MO AUCIHUILTHHE (MOIYIIO), COOTHECCHHBIE C
MJIAaHUPYEMBIMHU PE3YJIbTaTaMH OCBOCHUS 00PA30BATEITBHOMN MPOTPAMMDBI ....vvveeeveeesereeesareessaeeeenns 4
MecTo TUCHUIUIMHBI B CTPYKTYPE 00Pa30BATEITBHOMN MIPOTPAMMBI .....vvveeareseresreeressnesseessessnesneesnens 6
(@G0 S Y 00 (0310870 1071 5 0.5 CHT T 7
CopepxaHue TUCIUIUIUHBI, CTPYKTYPUPOBAHHOE TI0 MOIYJISIM YI€OHOU TUCITUTUINHBI C
yKa3aHHEM OTBEJCHHOTO Ha HUX KOJUYECTBA aKaJIEMUUECKUX WU aCTPOHOMUYECKHUX YacOB U
BUJIOB YUCOHBIX BAHITHI ...veeuveeiuteeteesueeasseessseessesssseasssesseassesasseassessasesssessnsessssssnsessssssnsessseensesssesnns 8
Y4eOHO-METOAMIECKOE 00ECIICYCHUE CAMOCTOSATEIBHON PAOOTHI CTYZACHTOB ... vvveeriveeeseveessirenns 13

®DOoH/T OIIEHOYHBIX CPEJICTB JUIS IPOBEICHUS TEKYIIET0 KOHTPOJIS M IPOMEKYTOYHOW aTTeCTAIINH
CTYZEHTOB T1O JIACIIMTITIIEHE ....vveeeesuseeeessnsseessassnsessassnesssanssnsesaannseessansnsessansnsessasnsnnesssnsnnessannnnnes 14

[TepeueHs yueOHOM JIUTEPATYPHI U TOTIOTHUTEIHHBIX MATEPHAIOB, HEOOXOUMBIX ISl OCBOCHHSI
B10%00) 1700705 03 (RO 15

[TepeueHs pecypcoB CETH HHTEPHET, PEKOMEHIYEeMBbIX JJISI CAMOCTOSTEIILHON paOOThI PU
L0 13:101S35 0705 Q0105 (0100700 81050 03 QT 16

MeTtoauueckue YKa3aHuAa AJisl CTYACHTOB IO OCBOCHHIO JUCHHUIIIIAHBI ..vviveiiiiiiiiiinniesvnnnenaas 17

[Tepevyenp MHPOPMALMOHHBIX TEXHOJIOTUH, HCIIOIB3yEMbIX TIPU U3yYCHHUU JTUCIUTUTAHEI,
BKJIFOYAs MEPedeHb MPOTPaMMHOI0 o0ecTiedeHus, ”HPOPMAIIMOHHBIX CIIPAaBOYHBIX CUCTEM H
MPOPECCUOHATIBHBIX 083 TAHHBIX . .vvuveureseesseessesseessessesssesseessesssesseessssseessessesssessesnsesssessesnsesnesses 19

Onucanue MareprabHO-TEXHUUECKON 0a3bl, HEOOXOAUMOMN AJIs U3YUEHUS JUCLUILIUHEI ......... 20



1. INTAHUPYEMBIE PE3YJIBTATBlI OBYYEHUSA IO JUCIHUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C ILTAHUPYEMbBIMH PE3YJbTATAMHU
OCBOEHMHSA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

Hacrosimas pabovast mporpaMma AMCHUIUIMHBI yCTaHABIUBACT TPEOOBAHUS K 3HAHUAM U
YMEHHSM CTY/ICHTA, a TAK)KE ONpeeNisieT COAepKaHue U BUIbI Y4eOHBIX 3aHATUN U OTYETHOCTH.

IIporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEIILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTangapToMm (CYOC 3++) mo
HaNpaBJICHUIO TMOATOTOBKM  (ypoBeHb  OakamaBpumara): 09.03.01 «Mudopmatnka u
BBIUMCIIUTENbHAS TEXHUKAY;

* OcHOBHOI mpodeccuoHaTbHONH 00pa3oBaTEIbHON MPOrpPaMMON MO HANpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTrKa ¥ BEIYUCTUTEIbHAS TEXHUKA;

* YuebubM tanom MI'TY um. H.D. baymana no nampasienuto noarorosku 09.03.01
«MHpopmaTiKa U BRIYUCIUTEIbHAS TEXHUKA.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHPYETCs  (OPMHUPOBaHHWE  KOMIIETEHIIWH,
npexycmorpeHHbix OIIOII Ha ocHoBe CYOC 3++ no HampasieHuto noarotosku 09.03.01
«MHpOpMaTHKa U BRIYMCIUTENIbHAS TEXHUKA» (YPOBEHb OaKajaBpuara)

Kon xommerenuim ®opMyJIMPOBKA KOMIIETEHIIUH
no CYOC 3++
IIpodeccnonajibHble KOMNETEHIINH COOCTBEHHbIE
ITIKC-5
(09.03.01/31
Boeruncnutensubie | CriocoOeH BBIMOIHATH paOOTHI IO CO3/IaHUI0 U MOAUUKALIUN
MaIIMHBI, arnmapaTHBIX U IporpaMMHO-anmapaTHbix komnoneHToB UT-cucrem
KOMILIEKCHI,
CUCTEMBI U CETH)

Jlia kateropuil «3HaTh, YMETb, BIAAETH» IUJIAHUPYETCS JOCTHIKEHUE PE3YyJbTaTOB
oOyuenust (PO), BHoOCAIMUMX Ha COOTBETCTBYIOIIMX YPOBHSX BKJIaA B (OpPMHpPOBAHUE
KOMIIETEHIIUH, TPeayCMOTPEHHBIX OCHOBHOM po(ecCHOHaIbHOW 00pa30BaTeIbHOM MpOorpaMMon
(Tabm. 1).



Tadoauna 1. UaauKaTopel 1OCTHXKEHUS KOMIIETEHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyaupoBka

Nuaukaropsl

®opMbI U MeTOIbI 00y4UeHHUs, CIIOCOOCTBYIONIHE
(GopMupoBaHMIO M PA3BUTHIO KOMIIETEHIIMU

[TIKC-5

(09.03.01/31 BerunciuTenbHbIC
MAaIlIUHbI, KOMIUIEKCHI, CHCTEMBI U
CETH)

Crioco6eH BBIMOJTHATH PabOTHI IO
CO3JIaHUIO U MOJTU(DUKAIIIH
anmnapaTHbIX U MPOTrPaMMHO-
arnrapaTHbiX KoMnoHeHToB UT-
CUCTEM

3HATD

- CTPYKTYPY U IPUHIUIBI ()YHKIIMOHUPOBAHHUS
arrapaTHbIX U IPOrpaMMHO-AIIAPATHBIX KOMIIOHEHTOB
UT-cucrem

- METOJIbl U CPEACTBA IPOCKTUPOBAHMS allllapaTHBIX U
MPOrpaMMHO-aNIapaTHbIx KOMHoHEHTOB UT-cuctem

- BJIEMEHTHYI0 06a3y, IPUMEHAEMYIO IIPU CO3TaHUU
anmaparHeix KomnoHeHtoB UT-cucrem

YMETDH

- POCKTHPOBATH HOBBIC U MOAU(DHUIIMPOBATH
CYIIECTBYIOIIME aNNapaTHbIe U IPOrPaAMMHO-
arnmnaparibie KoMrnoHeHTsl MU T-cucrem

- IPOBOJUTH OILIEHKY U 0OOCHOBAHHE PEKOMEH]IyEMBIX
peleHuit

BJIAJIETDH

- IPAKTUYECKUMH HAaBBIKAMU MPUMEHEHHUS
COBPEMEHHBIX HHCTPYMEHTAIbHBIX CPEJICTB
MIPOCKTUPOBAHUS U OTPAOOTKHU anmapaTHbIX U
[IPOrpaMMHO-anIapaTHbix KOMnoHeHToB UT-cuctem

DopMbl 00yUeHHSI:

®DpoHTANbHAS U TPYIIOBas (OPMBIL.

MeToabl 00yyeHus:

CrnosecHbiil MeTo 00yueHus (Jlexun)

Mertoas! npakTuueckoi padoTsl (CeMUHaphI)
HaoOmronenune u MccienoBarebCKuii METOT
(JTabopatopHbie pabOTHI)

Meton npobsemHoro o0yuenusi(CamocTosiTenbHas
pabora)

(B TOM 4mcCIIe BBITIOJTHEHNE KYPCOBOM pabOThI)
AKTHBHbIE H HHTEPAKTHBHBIE METObI 00YUeHHUSsI:
00CyX/IeHUE MPAKTUYECKUX MPUMEPOB Ha JICKIUIX U
CEeMHHapax




2. MECTO JUCIMIIYIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Huctunmuaa BxomauT B Onok bl «/lucummumesl  (Momynu)»  0Opa3oBaTEbHOM
nporpamMMbl  OakanaBpuara mo HampasieHuto 09.03.01 «MHpopmaTika U BBIYKCIUTENbHAS
TEXHHUKA.

N3yuenue AUCHUIUIMHBI TpEANosaraeT MpeaBapUTEeIbHOE OCBOCHHUE CIECAYIOIINX
JUCIUIUIMH Y4eOHOrO IUIaHa:

- Anrebpa u reomeTpus;

- Undopmaruka.

OcBoeHHE JaHHOW TUCIUIUIMHBI HEOOXOJAMMO KaK MPEIIIeCTBYIONICE IS CICTYIOIINX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBbI:

— Cxemorexauka OBM;

— Opranmzanus O9BM u cucrewm;

— Ilepudepuiinbie ycrpoiictea 9BM.

OcBoeHre y4eOHOW TUCIUILUIMHEI CBS3aHO ¢ (POPMHUPOBAHUEM KOMIIETCHIIUN C y4ETOM
matpuilel  komrereHumii OIIOIT mna  wHanpaeinenust (ypoBeHb OakamaBpmara): 09.03.01
WNudopmaTrka v BEIYMCIHTEIbHAS TCXHUKA .



3. OBPBEM JJUCIIUIIJINHbI

OO6muit 00BeM TUCIUIUIMHBI COCTABIISACT 7 3a4ETHBIX eIUHUI] (3.€.), 252 aKkaJIeMUYECKUX
yaca (189 ACTPOHOMHUYECKHUX 9JacoB). B TOM qucIe:
1 cemectp — 2 3.e. (72 ak.u.), 2 cemectp — 5 3.e. (180 ak.u.).

Ta6auna 2. O6bEM TUCHMILIMHEI 10 BHJIaM YUEOHbBIX 3aHATHH (B aKaJJeMUYECKHIX Yacax)

O0bem 1o cemecTpaM, akaj. 4.
Bib1 yue6Hoii paGoThi Bee KoJimuecTBoO ceMecTPOB OCBOEHUSI
ro AUCIHUTLIUHBI
1 2
O0BeEM QUCIUILUIHHE] 252 72 180
AynuTopHas padora* 108 36 72
Jlexumu (JI) 54 18 36
Cemunapsl (C) 36 18 18
JlabopaTtopHbie padoTsl (JIP) 18 0 18
CamocrositeabHas padora (CP) 144 36 108
[TpopaboTka yuebHOro MaTepuana Jekuuii | 6.75 2.25 4.5
IToaroroBka Kk ceMuHapam 45 2.25 2.25
[TonroToBka K KOHTPOJIBHOU paboTe 6 6 0
IToaroroBka K py0eXKHOMY KOHTPOJTIO 9 3 6
[ToxroroBka K 1a00opaTopHBIM paboTam 10 0 10
BrinoaHenue KypcoBoi paboThI 36 0 36
[TonroToBKa K 9K3aMeHy 30 0 30
Jlpyrue BUbl CaMOCTOSITENbHON pabOThI 4:;'7 22.5 19.25
Bupa npomexyTo4HOl aTTeCTANMHA 3auér Jnezamen
A3uT

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



4. COAEPXAHUE JUCHUINJIUHBI, CTPYKTYPUPOBAHHOE IO MOJYJISIM YYEBHOM JUCHUIIJIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHbBIX

3AHSATUI
Tadauua 3. ConepkaHue IUCHUILUIUHbBI
Bunel 3ansaTuii*, yacel Komnerenuuun, 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++) (neneas) MaKc)
1 cemecTp
1 BBogHbIC CBeeHNS, CHCTEMBI 6 6 0 12 | IKC-5 6 KonrponbHas padborta 18/30
CUHUCIICHHS
HUTOI'O: 18/30
2 Jlormueckue 0CHOBHI II(PPOBHIX 8 8 0 14 | TIKC-5 13 KonrponbHas pabora 24/40
aBTOMAaTOB
HUTOr'O: 24/40
3 ApudmMeTrnaecKkiue OCHOBBI IIH(PPOBBIX 4 4 0 10 | TIKC-5 18 PyGesxHbII KOHTPOIIb 18/30
aBTOMAaTOB
HUTOr'O: 18/30
HUTOTI'O 3a cemectp 18 18 0 36 - - - 60/100
2 cemecTp
AGCTPaKTHBIC U CTPYKTYPHBIC JlabopaTopHbie paboTHI 24/40
4 aBTOMaThl. MUKPOTIpOTpaMMHBIE 28 14 16 33 | IIKC-5 14 PyGexKHBII KOHTPOJIb 9/15
ABTOMATBI. UTOrO: 33/55
VaeGHbii JlaGopaTtopHsie paboThI 6/10
4eOHBII CTEH/T M CPEICTBA ) N
S aBTOMATH3al[MK IPOEKTHPOBAHHS. 8 4 2 9 | IKCS 18 PyOexHbii KOHTPOIb 35
HUTOI'O: 9/15
6 Kypcosas pabora - - - 36 - - - 0/0
7 OK3ameH - - - 30 - - - 18/30
HUTOIO 3a cemectp 36 18 18 108 - - - 60/100




*B TOM uyHcie, B GOpMe NPaKTHUECKON TOATOTOBKH



Conep:kanue TUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsIM)

Ne,
n/n

HaunmenoBanmue MOayJisd, COACPIKaHUE

Yacbl

BBoaHbIe CBCACHHSA, CHCTCMbI CYUC/ICHUA

Jlexnun

11

Beenenue. [lonsTue «aBTromMary, ABa aclekTa 3TOro NOHATH. lucuuiuimHa
«Teopust aBToMaToB» U €€ poJib B MOATOTOBKE OakanaBpoB. Llenb u 3axaun
U3y4YeHUs JUCUUIUIMHBL. OOBEKT U3yUYCHHUS.

1.2

CucTtembl CYUCIICHUS, TO3UIIMOHHBIC, HETTO3UIIMOHHBIE, OJJTHOPOIHBIE,
HEOJHOPOJIHBIE, C IIOCTOSHHBIMU BECAMU Pa3psAI0B, C HEIIOCTOSIHHBIMU
BECaMU pa3psioB, KO I'pes, CHCTEMBI CUUCIIEHUS CIELUAIBHOTO
Ha3HAa4YCHHUsI.

13

[TepeBon unces u3 0OJHON CUCTEMBI CUUCIIEHUS B IPYTYIO

JIBa MeTo1a epeBojia YKcel: TaOJIMYHBIN U pacueTHbIN. [lepeBon Lenbix un-
cell, IIepeBo]l MPaBUIIbHBIX Jpo0Oei, IepeBo] HeMpaBWIbHBIX Apo0eil, nepe-
BOA B CUCTCMBI CUUCIICHUSA C KPATHBIM OCHOBAaHHCM.

Br160p cucremsl cuncienus st OBM.

CemuHapsbl

Cl.1

Brinmonnenue apI/I(I)MeTI/ILIeCKI/IX onepaunﬁ B Pa3JIMYHBIX CUCTEMAX
CUHCJICHUSI.

Cl.2

IlepeBoa uncen U3 OAHOW CHCTEMBI CUMCIICHHUSI B IPYTYIO.

Cl3

Brinonnenune apupMeTHuecKux oneparuii B pa3IudHbIX CUCTEMax
cuncienus. [lepeBos yrcen U3 OJJHOM CUCTEMbI CYUCIICHUS B IPYTYIO.
(3akpernyieHre H3YUYEHHOTO MaTEpUaIa).

CamocrosiTesibHasi padoTa

12

CP1.1

[TpopaboTka yuebHOro MmaTepuasia JeKIun

0.75

CP1.2

IToaroroBka Kk ceMHHapam

0.75

CP1.3

[ToaroroBka K KOHTPOJIBHOU paboTe

CP1.4

Jlpyrue BUJIbI CAMOCTOSITENIbHONW PabOTHI

7.5

Jlornyeckue 0CHOBbI M (POBLIX ABTOMATOB

Jlekuun

21

OmnpezneneHue JOrH4YecKoi nepeMeHHon u torudeckoit pynkuu. I[Ipocteie
U CJIOKHbIE PYHKIMHU. OCHOBHBIE 3JIEMEHTapHbIE JIOTUYECKUE (PYHKIINU:
OTpHULIAHUE, KOHBIOHKIINSA, AU3BIOHKIINS, CII0KEHHE 110 MOAYJIIO 1Ba,
paBHO3Ha4YHOCTb, [Iupca, llleddepa. DxkBUBaTIEHTHOCTD U €€ IPUMEPBI.
OcHOBHBIE 3aKOHBI U ITPaBUJIa AIreOpbl JIOTUKH.

2.2

[TonsiTre mosnHOTHI (0a3Kca) CUCTEMBI JIOTHYECKUX (PYHKIIMH.
[TpencraBienue ornyeckux GpyHKIUI B OCHOBHOM 0Oasuce. HopmanbHble u
COBEpIIEHHbIE HOPMAJIbHbIE KOHBIOHKTUBHBIE U IU3bIOHKTUBHBIE (DOPMBI.
[Tonsitue MunuMmanbHOrO 6a3uca. basuc lleddepa. [IpencraBnenue
nornuecknx pyukmuii B 6a3uce [leddepa.

2.3

Bazuc Iupca. [Ipencrasnenue sornueckux ¢pyHkuuit B 6azuce [lupca.
3anava aHanM3a U CUHTE3a Jorndeckux ¢yHkuuil. ['eomerpuueckoe u
YHCIIOBOE MPEACTaBIeHHE Jornueckux ¢pyHkuuid. [ToHsTHa 1 onpeneneHus:
MUHTEPM, PAHT, HOKPBITHE, BXOK/ICHHE, UMIIJIMKAHTA, COKpaIlleHHAs
HOpMalbHas popma, TynukoBas ¢popma. 3aaua MUHUMUA3ALUH JIOTHYECKUX
GyHKIUI 1 OrpaHUYEHUs IPU €€ pacCMOTpeHUH. MeTo1bl MUHUMHU3AIH
JOTMYECKUX (YHKIIMH.

2.4

MunumMuzanus jorudeckux GpyHkimii metogom Keaitna. Ipumep.
MunnmMm3anus Jorudeckux GyHknui metoaom Kaitna mak Kiackwu.
MuHnM#3aIys Jorudeckux GyHKIHN ¢ moMoribio kapt Kapuo. He
MOJIHOCTBIO OMPEJICTICHHBIC IOTHYSCKUE PYHKITMM U WX MUHUMU3AIIHSL.

CemuHapsbl

10




C2.1 | Paznmuunbie dopmbl 3ananust GyHKIui anreops! Joruku (DAJI). 2
C2.2 | Ilpencranenne PAJI B 6a3ucax ocHoBHOM, Illeddepa, [Tupca. 2
C2.3 | Muanvmzanusa OAJI merogamu Kpaitna, Kpaina mak-Kmacku. 2
C2.4 | Munumuzammst PAJI ¢ nomonipio kapt Kapno. 2

CamocrtosiTenbHast padoTa 14
CP2.1 | [IpopaboTka yueOHOTO MaTepraia JEeKIHi 1
CP2.2 | [loarotoBka K ceMUHapam 1
CP2.3 | [loaroToBka K KOHTPOJIBHOM paboTe 3
CP2.4 | Ipyrue BUIbI CAMOCTOSATEIBHOM paboThI 9

3 Apupmernyeckue 0CHOBBI IU(PPOBBLIX ABTOMATOB

Jleknuu 4

Crnoco0nI ipeacTaBiaeHus yrces B DBM. dopmatsl IpeACTaBICHUS YHCEIT

31 |© (hUKCHpPOBAHHOM 3aIATON (TOYKOW) U C TUTaBaroIIeH 3amnsaToi. /Jnana3on u >
TOYHOCTH INpecTaBieHus yncel. [IpeacraBnenue B8 OBM uucen co
3HaKoM. [IpsimMoii, 0OOpaTHBIN U JOTIOTHUTEIHHBINA KOJBIL.

Anrebpanyeckoe CyMMUpPOBaHUE uyncen ¢ (GUKCUPOBAHHOMN 3aMsITOM C
MCII0JIb30BaHUEM OOPATHOTO U JOMOJIHUTEIBHOTO KOJIOB.
MonudunrpoBaHHbIE KOJIBI.
3.2 | YMHOXEHHE MPaBHIBHBIX APOOEH, MPEICTABICHHBIX B IIPSIMOM, 2
JOTIOTHUTEILHOM, OOpaTHOM KO/ax Ha J1Ba B CTeNeHH k.
4 criocoba yMHOKECHHSI YUCell ¢ PUKCHPOBAHHOM 3amsATON, 3a]JaHHBIX B
npsiMmoM Koze. CTpyKTypa YCTpOHCTBA YMHOKEHHSL.
CemuHapsbl 4
[IpencraBienue yrcen co 3HaKoM B IU(PoBBIX aBTOMaTax. [Ipsmoi,
C3.1 00OpaTHBIN U TOTIOIHUTEIBHBIN KOJBI. ANre0pandeckoe CyMMHPOBAaHUE >
' qrceln ¢ PUKCUPOBAHHOM 3aMsTON C UCIIONIb30BAaHUEM 00pPaTHOTO U
JIOTIOJIHUTEIBHOTO KOJIOB.
YMHOKeHNE PaBUIIBHBIX 1po0eH, MPEACTaBIEHHBIX B IPIMOM,
JIOTIOJTHUTEIBLHOM, 00paTHOM KOJax Ha JBa B cTeneHu +k. YMHoxeHHe
C3.2 | yncen ¢ pUKCUPOBAHHOM 3alATOMN, 3aJaHHBIX B IPSIMOM KOJIE. 2
YMHOKEHNE OJTHOBPEMEHHO Ha J1Ba pa3psiia MHOXKUTENA. Y MHOKECHHE B
JIOTIOJIHUTEIILHOM M 00paTHOM KOJIaXx.
CamocrositenbHast padora 10
CP3.1 | [IpopaboTka yueOHOTO MaTepHaia JEKIHi 0.5
CP3.2 | [loaroroBka K ceMMHapam 0.5
CP3.3 | [loaroroBka K py0eKHOMY KOHTPOJIIO 3
CP3.4 | Ipyrue BUibl CAMOCTOSATENbHOM paboThI 6
4 AOCTpPaKTHbIE U CTPYKTYPHbIe aBTOMaThl. MUKPONPOrpaMMHbIe
aBTOMATHI.
Jlekuuu 28
OCHOBHBIE OHATHUSA U onipeieneHns. KoHeuHbI aBTOMAT, MOJHOCTHIO ONpe-
JI€JICHHBIN, YACTUYHBIN aBTOMAT, CAHXPOHHBIN, aCHHXPOHHBIA aBTOMAT. 3a-

4.1 . 2
KOoHBI pyHKUIMOHUpoBaHUs aBTomaTtoB MUJIM 1 MYPA. Tabnuunslii u rpa-
¢duueckuit cnocoObl 3a/1aHUST aBTOMATOB.

42 OKBHBaJIeHTHbIE aBTOMAThI. [IpeoOpazoBanue aBTomata MYPA B aBTOMar 2

' MMUNJIN u nao6opot. CoBMenieHHast MoJiennb aBTomata (C aBTomar).

43 3amaya MUHUMU3ALMKA aBTOMATOB. TpH OCHOBHBIX BUJA COEIMHEHUS aBTO- >
MaToB: MOCJIEJOBATENIbHOE, TapaJlIeIbHOE U ¢ 00PAaTHON CBSI3BIO.

4.4 | 3amaua KOMIIO3UIIUU U JEKOMIIO3UIIMH aBTOMATOB. 2

45 Kanonnueckuii METO1 CTPYKTYPHOT'O CHHTE3a aBTOMATOB. TeopemMa o >

CTPYKTYPHOH IIOJIHOTE.
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4.6

DIIeMEHTapHBIE MTOJIHBIE aBTOMATHI C OJHUM U IBYyMs BXogamu. OCHOBHBIE
JTalbl ¥ IPUMEPBI CTPYKTYPHOI'O CHHTE3a aBTOMATOB.

4.7

Cocts3anus ¥ roHKH B aBToMmaTax. CrmocoObl yCTpaHEHHS KPUTHYECKHX
coctsazaHuii. [IpoTHBOrOHOYHOE KOJMPOBAHKUE COCTOSIHUI aBTOMATA.

4.8

KoaunpoBanue cocTOSHUI U CII0)KHOCTh KOMOWHAIIMOHHBIX CXEM,
peanu3yonmux (yHKIUY BBIXOJIOB M BO3OYKICHHUS DJIEMEHTOB IMAMSTH.

4.9

[IpuHINT MUKPOIPOTPaMMHOTO YIpaBiIeHHs. Mosenb AUCKPETHOTO
npeobOpasosarenst [ nymkosa.

4.10

@YHKIMM ONEPALMOHHOIO U YIIPAaBJISIIOIIETO0 aBTOMATOB. 3a/1a4a
MPOEKTUPOBAHUS ONIEPALIMOHHOIO yCTpoiicTBa. DYHKIIMOHATbHAS
MUKpOIporpamma.

4.11

S3bIK HYHKIIMOHATIBHOTO MUKpOIporpammupoBanus. ConeprkareabHbld U
3aKOJMPOBAHHBIN Tpadpl MUKpOnporpaMMel. CTpyKTypHasi OpraHu3anus
ONEPALMOHHBIX ABTOMATOB.

4.12

CTpyKTYpHBIN 0a3UC: MUHBI, PETUCTPHI, KOMOWHAITMOHHBIE CXEMBI.
KanoHnueckas cTpykTypa orepauuoHHOro apromara. OnepanroHHbIE
AJIEMEHThl KOMOMHAIIMOHHOT'O M HAKAIIMBAIOLIETO TUIIOB.

4.13

VYpasisromuye aBTOMAaThl € )KECTKOM JIOrukoi. MaTepnperanus
MuKponporpammsl aBTomaramu MUJIN u MYPA.

4.14

VYrpasnsonye aBTOMaThl ¢ IPOrpaMMHUPYEMOH JIOTHKOM. MUKPOKOMaH/IbI.
Pacnpenenenue Mukpoornepaniuii o nojisiM MUEKPOKOMAaH/Ibl.
[TpunyauTenpHas M €CTeCTBEHHAs aipecaliisi MUKPOKOMaHI.

CemuHapsbl
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C4.1

CnocoOsI 3a1anus aBromaroB. [IpeobpazoBanue aBTomara MYPA B
asromaT MUJIN 1 Hao6opot. Onrcanue abCTpakTHBIX aBTOMATOB C
nomoinpio s3pika VHDL . MonenupoBaHye moBeIeHHs] aBTOMATOB.

C4.2

[Mpunoxenue «Model Simy. Mcnonp3oBanue ero s BepupuKaIum
mozenei aromatoB MUJIN u MYPA. Coznanue cpeas! (testbench) mst
cosmectHoM oTiranku VHDL mMonesneii 000ux aBTOMAaToB.

C4.3

CTpyKTypHBIE aBTOMATBI. DJIEMEHTHI aMsATH. KaHOHUYECKU MeTOoq
CTPYKTYPHOI'O CUHTE3a aBTOMATOB.

C4.4

Onucanue CTpyKTYpPHBIX aBTOMATOB ¢ momouibio si3bika VHDL. Bson,
pellakTUpOBaHKUE U BepUPHUKAIHSI TPOEKTOB CTPYKTYPHBIX aBTOMATOB B
CAITIP «QUARTUS II».

C4.5

CocraBnenue (GyHKIMOHATBLHBIX MUKPOIIPOTPAMM HEKOTOPBIX
apuMeTUIECKUX ONepaIuii.

C4.6

CuHTe3 ynpaBJSIIOIIMX aBTOMATOB Ha ocHOBe aBTomMaToB MUJIN u MYPA.

N

C4.7

CuHTe3 yIpaBIsoLMX aBTOMATOB € IPOrpaMMUPYEMOM JIOTUKOM.

N

JlabopaTopHbie paboThl
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JIP4.1

[Mpunosxernne Model Sim. MoaenupoBaHie abCTpPaKTHBIX aBTOMATOB
MUJIU u MYPA. Co3nanue cpennt testbench mis coBmectHol oTitaaku
Mopeieii aBTomaToB. 3HakoMcTBO ¢ CAIIP « QUARTUS I1». Co3nanue u
pPEIaKTHPOBAHUE CXEMHOTO MPOEKTA C UCIIOIh30BaHUEM OUOIMOTEUHBIX
9JICMEHTOB.

JIP4.2

Coznanne u peakTupoBaHue (HaisioB C BpeMEHHBIMH THarpaMMaMH.
OynkumoHanbHOe MosienupoBanue npoekra B QUARTUSII.
Jexommosumms mpoekTa. Co3ganne OTASTHHBIX MOTYJIeH MPOeKTa C
ucnonb3oBanueM sa3bika VHDL. CTpykTypHBIi, TOTOKOBBIH,
MIOBEJICHUECKUI M CMEIIaHHBIN CTHJIM ONTMCAHHS APXUTEKTYPHOTO Tela.

JIP4.3

Coznianue noBeaeH4YECKON MOJIEIH ONEPAIMOHHOTO YCTPOMCTBa ©
ucnoinbs3oBanueM s3bika VHDL. Bepudukauus monenu 8 CAIIP
QUARTUSII. HcueprnbiBaroliee TECTUPOBAHNE MOJIETH C TOMOILBIO
crenna TEST_ALG. [IpoektupoBanue onepaoHHOTO aBTOMaTa ¢
ucnosp3oBaHueM s3bika VHDL. @yHKIMOHaIbHOE MOJIETMPOBAHHUE
OIIEPALIMOHHOT0 aBTOMATA.
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[IpoexkTrpoBaHue yrpaBIsiOLIEero aBroMara B Bujie apromata MUJIN u
MYVYPA. KomiuiekcHast 0TJ1ajika OlepaliiOHHOI0 yCTpoicTBa. McnbiTanue

Jp4.4 OTIEPAIMOHHOTO YCTPONCTBA C MOMOIIBIO CIIEUATU3UPOBAHHOTO CTEHAA 4
TEST_OY.
CamocTosiTeibHasi padoTa 33
CP4.1 | IIpopaboTka yueOHOr0o MaTepuaa JICKIHiA 35
CP4.2 | [loaroToBka K ceMuHapam 1.75
CP4.3 | [loaroToBka K J1abOpaTOpHBIM paboTaM 8
CP4.4 | TloaroroBka K pyOeXKHOMY KOHTPOJIIIO 3
CP4.5 | llpyrue BUabl CaMOCTOSITEIIHHOM pabOThI 16.75
5 Y4eOHBIN CTEHI M CPEICTBA ABTOMATH3ALUM NPOEKTHPOBAHMS.
Jlekuun 8
51 Crpykrypa crenna «Altera DE 2-115» u nmporpaMMupyemMoii TIorH4ecKoi
' unrerpasbHoi cxemsl (ITJIMC) «CYCLON IY».
52 CAIIP «QUARTUS II». MapuipyT npoektupoBaHusi. BBoa nmpoekros, 2
' Bepu(DUKAIUs MPOSKTOB, peanu3aiius npoekToB B kpuctamuie [TJINC.
OcHogsl s3p1ka VHDL. OOBEKTHI S3bIKa: CUTHAI, IEpEMEHHas, KOHCTAHTA.
53 Uutepdeiic u apxutextypa oobekTa. [loBegeHueckuii, CTpyKTypHBIH, >
MIOTOKOBBII U CMEIIAHHBIE CTHJI OMUCAHUS apXUTEKTYPHI.
[TocnenoBarenbHbIE U MapajieIbHbIE ONEPATOPHIL.
OyHKIMH U npoueaypsl. bubnuorexku u nakersl. Bepudukauus HDL onu-
5.4 | cannii. [Tpunoxenne ModelSim. Co3znanre HOBOro MpOEKTa, JOOaBICHHUE 2
HOBBIX (pailnoB, mogenupoBanue B ModelSim.
CemuHapsbl 4
Onucanne MUKpPOIPOrpaMMHBIX aBTOMATOB C MCIIOJIb30BAaHUEM S3bIKA
Cs.1
VHDL.
C5. BBon, pegaktupoBanue u BepuduKaius NpoeKTOB MUKPOIIPOTPAMMHBIX 5
) aBTroMatoB B CAIIP «QUARTUS II».
JlabopaTopHbie paboThl 2
Peanuzanus onepannronnoro ycrporictsa B kpuctaiie [IJIMC yueOHoro
JIP5.1 | crenna. HaTtypHble HCIIBITaHUS ONIEPALIMOHHOIO YCTPOUCTBA C 2
HCIIOJIb30BaHUEM PECYPCOB YUEOHOTO CTEHIA.
CamocrtosiTeibHasi padoTa 9
CPS5.1 | TIpopaboTka yueOHOTO MaTepuaa JeKIun 1
CP5.2 | TloaroroBka K ceMUHapam 0.5
CP5.3 | TToaroroBka K JIabOpaTOpHBIM paboTam 2
CP5.4 | IloaroroBka K py0eKHOMY KOHTPOJTIO 3
CPS5.5 | Ipyrue Buibl cCaMOCTOSATENbHOM paboThI 25
6 KypcoBast pabota 36
CP6.1 | BrinosmHeHHEe KypcoBOi paboThl 36
7 DK3amMeH 30
CP7.1 | TloarotroBka K 3K3aMEeHY 30
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5.

YYEBHO-METOJUYECKOE  OBECIHEYEHHUE CAMOCTOSATEJbHON
PABOTBI CTYJAEHTOB

CamocrositensHas paboTa CTYASHTOB IO JAUCIHUIUIMHE 00ECTIEUMBACTCS CIEAYIONIMMHU YYeOHO-
METOAMYECKUMHU MaTEepUaIaMHU:

1
2.

3.

Pabouast mporpaMma JUCHUILTAHEI.

[lepeuens y4eOHOM UTEPATyphl U JOMOJHUTEIBHBIX MATEPUATIOB, HEOOXOIUMBIX IS
OCBOCHMS AUCIUIUTMHBI [Pasznmen 7 Paboueit mporpaMmbl TUCIIUATIIAHEI .

[Tepeuens pecypcoB cetu «HTEpHET», PEKOMEHIYEMBIX JUISI CAMOCTOSTEIHbHONW pabOThI
IIPU OCBOCHMH TUCUUILTHHBI [Pa3nen 8 PaGodeil mporpaMMbl TUCIUIUIHHBI |.
Meronuyeckue ykazaHusi Ui OOydYalOIIUXCsl MO OCBOCHHIO TUCHUILIMHBI [Pazmen 9
PaGoueii mporpaMMbl AUCITUTUINHBI].

[TepeueHs HHPOPMAIIMOHHBIX TEXHOJOTUH, UCIIOIB3YEMbIX MPU U3yYCHUU JTUCIUTUIAHEI,
BKJIFOYAs TIEPEUYCHb TPOrPAMMHOTO 0OecTieueHHsI, THHOPMAITMOHHBIX CITPABOYHBIX CUCTEM
u nnpoeccruonanbubix 0a3 qanubix[Paznen 10 Paboueii mporpaMMbl JUCIUTUIMHEL].

CTyAeHTBI MOJYYarOT JOCTYH K YKa3aHHBIM MaTepHallaM HauWHas C IEePBOTO 3aHATHS I10
mucuauiuimae, B coorseTcTBru ¢ OITOIL
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6. ®OHJI OLIEHOYHBIX CPEJACTB /IS TNPOBEJIEHUS TEKYIIEI'O
KOHTPOJISI W TPOMEXYTOYHON ATTECTAIIMA CTYAEHTOB IO
JTACIHATIIAHE

@onn  onenounbix cpeacts (POC) nmnst mpoBeneHUs TEKYLIETo KOHTPOJA U
IPOMEKYTOUHOM aTTecTalMM OOydYaroUMXcsi MO0 JAUCUUIUIMHE Oa3upyercs Ha IepedHe
KOMIIETEHIIMI C yKa3aHUEM AITaIroB WX (JOPMUPOBAHMS B IPOIECCE OCBOCHUSI 00pa30oBaTeIbHOM
nporpammbl  (paszzmen 1). @OC obOecrnieunBaeT OOBEKTHUBHBIM KOHTPOJIb JOCTHIXKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHU S, 3alJIAHUPOBAHHBIX JJIs1 JUCLIUILIIMHBI.

®OC BkIIOYAET B ceOsi:

— TIepeueHb KOMIIETEHLMH C yKa3aHHEM 3TanoB UX (OPMUPOBaHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOMN IPOrpaMMBbl;

— OIMCaHUE I0Ka3aTeeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI HAa pa3jIMuYHBIX dTanax Mx
(bopMHpOBaHUs, ONIMCAHNE ILIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJlaHMsI WIIM MHbIE MaTepHalibl, HEOOXOAUMBIE AJISl OLEHKH 3HAHHMH,
YMEHUH, BIaJJeHUI U (MJIM) OMBITA JACSITEIBHOCTH, XapaKTePU3YIOIIUeE ATAIbl (POPMUPOBAHUS
KOMIIETEHIIUH B IIPOLIECCe OCBOEHUS 00pa30BaTeIbHOM IPOrPaMMBbl;

— METOOUYECKHE MaTepuaibl, ONPEIACIAIOIINE INPOLEIypbl OLICHUBAHMS 3HAHUN, YMECHMH,
BIAJCHUA W (MIM) OMbITa JAEATENbHOCTH, XapaKTePU3YIOLMX ATarbl (HOPMUPOBAHMS
KOMITIETECHIIUM.

KoHTponb O0cBOEHUS NUCLMIUIMHBI IPOM3BOAUTCSA B COOTBETCTBMM C IlosokeHneM o
TEKyIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryaeHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU pabodel mporpaMMe JAUCLHUIINHBL.
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7. IEPEYEHb YYEBHOHM JIMTEPATYPbBI H  JOMNOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJIS1 OCBOEHUA JUCIUIIJIMHbI

Jluteparypa
1 Kapmnos IO. I'. Teopust aBTomaToB : yueOHuK 11 By30B / Kapnos 1O. I'. - CII6. : ITurep,
2003. - 206 c. - (YueOHuk mjs1 By30B). - bubmmorp.: ¢. 204-206. - ISBN 5-318-00537-3.
2. Edpemos, H. B. BBeaenue B cucteMy aBTOMaTu3UpoOBaHHOTO poekTupoBanus Quartus ||
: yuebHoe nocodbue / H. B. EbpemoB. — Mockga : MI'TY um. H.D. baymana, 2011. — 147 c. —
Tekcr : onexTpoHHslii / Jlamb @  dIeKTpOHHO-OMOnmoTewnas cuctema. —  URL:
https:.//e.lanbook.com/book/104597
3. Edpemor H. B. Teopus aBromaroB. Monyns 1. AGctpakTHble aBTOMathl. Monaynp 2.
CTpyKTypHBIC aBTOMATHI : yueOHO-MeToaudeckoe mocooue / Edppemor H. B. - Mocksa : MI'TY
um. H. O. baymana, 2021. - 52 c. - ISBN 978-5-7038-5551-5.
4, Edpemon H. B. Teopust aBTomatoB. Motynb 3. MUKpOTIpOTpaMMHBIE aBTOMATHI : y4eOHO-
metoaunyeckoe nocodue / Eppemon H. B. - Mocksa : MI'TY um. H. 3. baymana, 2021. - 55 c. -
ISBN 978-5-7038-5552-2.

5. Edpemos, H. B. BBenenue B cucteMy aBTOMaTU3MpOBaHHOTO poekTHpoBanus Quartus 11
: yueOHoe nocobue / H. B. E¢pemoB. — Mocksa : MI'TY um. H.D. baymana, 2011. — 147 c. —
Tekcr : onekTpoHHslii / Jlamb @  2JIEKTpOHHO-OMOnmoTewnas cuctema. —  URL:

https://e.lanbook.com/book/104597 (mara ob6pamenus: 00.00.0000). — Pexum goctyma: s
aBTOPU3. IIOJI30BATEIICH.

I[OHOJIHI/ITGJIBHI)IC MaTCpUaJIbl

6. BapuanTsl 3a1aHul Ha CTPYKTYPHBIN CUHTE3
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course _project/struct
_synth/

7. PexoMeHnyeMblil MOpsiIOK BBIOTHEHHS KypCOBOM pabOThI
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course _project/order/

8. TpeboBanust Mo opopMIICHHIO MOSICHUTENBHOM 3aIUCKU K KypCOBO# paboTe
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/note/

9. TpeboBanus K npolLeaype 3auThl KypcoBoi paboThI
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course _project/protec
tion/

10. VueoOnsie crenanl «Altera DE 2-70» u «Altera DE 2-115»

https.//mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course _project/video/
dtera stands de/

11. Creng TSTAND i TeCTUpOBaHUS CTPYKTYpPHBIX aBTOMAaTOB
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/training_stands/tstan
d/

12. Crenn TEST OY st ucuepnsIBaronIero TeCTUPOBAHUS OTIEPAIIMOHHOTO YCTPONCTBA
https:.//mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/training_stands/test
oy/
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https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/struct_synth/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/struct_synth/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/order/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/note/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/protection/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/protection/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/video/altera_stands_de/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course_project/video/altera_stands_de/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/training_stands/tstand/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/training_stands/tstand/
https://mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/training_stands/test_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 JINCHUIIJINHBI

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

2. Poccuiickas rocyaapcTBeHHast oubmuoreka. http://www.rsl.ru.

3. T'ocynapcTBeHHas myOaMyHas HaydHO-TeXHUYecKas Oubnmmuoreka Poccun.
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.D. Baymana. http://library.bmstu.ru.

5. Hayuno-texuuueckas oubnmoreka KO MI'TY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snextponnas oubnuoreka http://eL IBRARY.RU.

7. DnekTpoHHO-OMOIMOTeYHAs ccTeMa u3aaTennbeTBa «Jlanby http://e.lanbook.com.

8. DneKkTpoHHO-O0MOIMoTe Has cucTeMa « Y HUBEPCUTETCKasi OMOIMOTEKA OHIIAH
http://biblioclub.ru.

9. DnekrpoHHO-OMbMOTEeYHast cucteMa «[PRbooks» http://www.iprbookshop.ru.

10. DaekTporno-6ubaunoreunas cucrema (3bC) «IOpaiit» https.//biblio-online.ru.

11. LientpanbHas 6ubnmmoTexa oOpa3oBaTeiIbHBIX pecypcoB MuHoOpHayku PD. www.edulib.ru.
12. Equnas xoyuteknus udpoBbix 00pa3oBatesbHbIX pecypcoB hitp://school-collection.edu.ru.
13. denepanbHblil HEHTP HHPOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcoB. http://fcior.edu.ru.
14. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJUMYECKHUE VYKA3AHUA JJId CTYAEHTOB IIO OCBOEHMHIO
JUCIHUIIVIMHBI

[lpucrynas k paboTe, KaXAbIH CTYJEHT [JOJDKEH TMpPUHUMATh BO BHUMaHUE
HWKECIEAYIOLIUE TOJI0KEHUS.

JlucuMIimHa mocTpoeHa 1Mo MOJAYJbHOMY HPUHLUITY, KaKIbIA MOIYJb MPEACTABISAET
co00i1 JIOTMYECKU 3aBEpUICHHBIN pa3aen AMCUUILIMHBL. B mepBom cemectpe Tpu Moayns. Bo
BTOPOM CEMEeCTpe TPH MOJYJIs (BKJIIOYasi 9K3aMeH ), BBIMOJIHSIETCS KypcoBasi paboTa.

Ha mepBoM 3aHSATHHM CTYyAEHT MojydaeT HH(OPMAIMIO I JOCTyNa K KOMILIEKCY
METOJIMYECKUX MAaTEPHUAJIOB 10 AUCLUILIIHHE.

JlekiiMOHHBbIE 3aHATHUS TOCBAIICHB PACCMOTPEHHUIO KIIFOUYEBBIX, 0a30BBIX MOJI0KECHUI
Kypca U pa3bsICHEHUIO YYEOHBIX 3aJJaHH I, BRBIHOCUMBIX Ha CAMOCTOSITEIIbHYIO IPOPa0bOTKY.

CemuHapbl TPOBOIATCS Ui 3aKPEIVICHUS YCBOGHHOW HMH(OpMAIMH, MPHOOpETCHUS
HABBIKOB €€ MPUMEHEHMsI [UIsl pElIeHHUs MPaKTUYeCKHX 3aJad B MPeAMETHON o006iacTu
JUCLUIUINHBI.

JlaGopaTopHble paGoThI TNpeAHA3HAYEHBI JJIs MPUOOPETEHUS OMNbITa MPAKTHYECCKOM
peanu3aly OCHOBHOW NpPOQecCHOHANbHON 00pa3oBaTelnbHON mporpamMmbl. MeToaudeckue
JOKYMEHTBI K Ja0opaTopHbIM paboTaM MpopabaThIBalOTCS CTYIJEHTaMH BO  BpeMs
CaMOCTOSITENIbHON MOAroToBKH. HeoOxoauMmelil ypoBEHb NMOATOTOBKH KOHTPOJIUPYETCS MEpeN
poOBeJICHNEM JTa00PATOPHBIX PaboT.

[IpakTuueckast IOArOTOBKA IPU peanu3aluy y4eOHOM AUCHUIUIMHBI OPIaHU3YyEeTCs IyTEM
MPOBEJCHUSI CEMHHAPOB, MPAKTHUYECKUX 3aHATUN, MPAKTUKyMOB, JTabOpaTOpHBIX paboT u
WHAMBUAYAIbHBIX M(WIM) TPYIIOBBIX KOHCYJbTAlMil, NpeayCMaTpUBAIOIIMX  ydacTue
0o0y4JaromuXxcsi B BBINOJHEHUH OTICNBHBIX JJIEMEHTOB pPalOT, CBA3aHHBIX C Oyaymiein
po(hecCuOHATILHON e TENbHOCTHIO.

[IpakTudeckasi MOJATOTOBKAa MOXET BKJIIOYATh B C€Osl OTJENbHbBIC 3aHATUS JIEKIIHOHHOTO
TUNA, KOTOpBIE TIPEAyCMAaTPUBAIOT TMepeAady y4eOHOH HMHPOpManuu 0o0ydaromumcs,
HEOOXOIUMOM il MOCIEAYIOIIEr0  BBIOJIHEHHS  paboT, CBA3aHHBIX C  Oynayiein
po(hecCuOHATILHON e TENbHOCTHIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKJIIOYACT CIEAYIOIIME BHIBL. B IIEPBOM
cemecTpe mpopaboTka yueOHOro maTepuana JIEKIHMH, MOAr0TOBKa K CEMUHApaM, MOJAr0TOBKA K
KOHTPOJILHOM paboTe, MOJAroTOoBKa K pyOeKHOMY KOHTPOJIIO, BO BTOPOM CEMeECTpe MpopaboTkKa
y4eOHOTro MaTepHuaa JEKIHi, MOAr0TOBKA K CEMUHApaM, TIOAITOTOBKA K JJabOpaTOpHBIM paboTam,
BBINOJIHEHHE KYpPCOBOM paboThI, MOJArOTOBKA K 3K3aMEHY, IOATOTOBKA K pyOeKHOMY KOHTPOJIIO.
Pe3ynbpTaTsl Bcex BUOB pabOTHI CTYIEHTOB (POPMUPYIOTCS B BUJI€ TUYHOTO PEUTUHTa, KOTOPBIN
YUUTBIBAETCSI HA POMEXKYTOUHON aTTecTanuu. CamocTosTeNlbHAs paboTa MpeaycMaTpuBaeT He
TOJIBKO TPOpabOTKy MaTepUasioB JIEKIHMH, HO U UX pacIIMpEeHHUE B pe3yibTaTe MOUCKa, aHAIN3a,
CTPYKTYPHUPOBAHUS U MPEACTABICHUS B KOMIIAKTHOM BHUJIE COBPEMEHHOM MH(pOpMalUU U3 BCEX
BO3MO>KHBIX HCTOUYHUKOB.

Texkymmid KOHTPOJIb TPOBOAMUTCA B TEYEHHE KaXAOrO0 MOJIYJsA, €ro HUTOrOBbIE
pe3yJIbTaThl CKJIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIIUM BUaM KOHTPOJIbHBIX MEPONPUSATHH:

- JIaGoparopHbie paboThI;
- KonTposbHas pabora;
- Py0exHbIil KOHTPOJIb.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBEepIIeHUE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPU PEryJIsipHOM paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KoHTpossi. HabpaTe pedTHHT MO BceM MOAYJSIM B Ka)JJI0M CEMECTpE,
OPOMTH 1O KaXJAOMY MOAYJIK IUIAHOBBIE KOHTPOJIBHBIE MEPONPUATUS B  TEUEHHUE
HK3aMEHAIIMOHHOW CECCHH HEBO3MOXKHO.

Jlnst 3aBepiieHust paboOThl B CEMECTpPE CTYACHT JOJDKEH BBIMOJHUTH BCE KOHTPOJIbHbIE
MEPONPUSITHUSL.

IIpomexyToyHass aTrrecTanMs 10 pe3ysbTaTaM IIEPBOTO CEMECTpa MO JUCIUILINHE
npoxoauT B ¢opme 3aueta. [IpomexyTouHas arrecTanus Mo pe3yjbTaTaM BTOPOTrO CeMecTpa
npoxoauT B Qopme auddepeHIUpOBAaHHOTO 3adeTa’K3aMeHa, KOHTPOJIMPYIOMIETO OCBOEHUE
KJIIOYEBbIX, 0a30BbIX MOJIOKEHUH JAUCIUILIMHBI, COCTABISIONIMX OCHOBY OCTaTOYHBIX 3HAHHM 11O
Hel.
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MeToanKa OLEHKH 10 PEHTHHTY

CryneHT, BBINOJHUBIINN BCE MPEyCMOTPEHHBIE YIEOHBIM TUIAHOM 33JJaHUS U CIABIIMNA
BCE€ KOHTPOJIbHBIE MEPOINPUATHUSA, MOTYYAaET UTOTOBYIO OLEHKY MO JMCLUIUIMHE 3a CEMECTP B
COOTBETCTBUU CO NIKAJIOM:

. OneHka HA dK3aMeHe,
PeiiTunr .. Ouenka Ha 3a4yere
aupepeHpoBaHHOM 3a4éTe
85100 OTJIMYHO
71-84 XOpOLIO 3a4TEHO
60— 70 YJIOBJIETBOPUTEIHHO
0-59 HEYJOBJICTBOPUTEIHHO HE 3a4TEHO

OueHuBaHue JUCHUMUIUIMHBI BENETCS B COOTBETCTBUU C llojokeHwemM o TeKyliem
KOHTPOJIE€ YCIIEBAEMOCTH U NMPOMEKYTOUHOM aTtTecTtauuu ctyaeHToB MI'TY um. H.D. baymana.
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10. IEPEYEHb HWH®OPMAIMOHHBIX TEXHOJIOI'UM, HUCHIOJb3YEMBbIX
IIPH N3YYEHNUHU JANCHUIIVINHBI, BKJIIOYASA IIEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHOOPMALNMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHBbIX

NudopManmoHHbIe TEXHOJIOTHH:

- OnekTpoHHas WHGOPMAIMOHHO-0Opa3oBaTenbHas cpega MI'TY  um. H.D. baymana
oOecrieynBaeT JOCTyN K Yy4eOHBIM IUIaHaM, pabOYuM MporpaMMaM JIUCIHUILIMH (MOIyJeH),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM yUEOHBIM H3AHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, YKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIMH (MOIYJEH), mporpaMmax MpakTUK,
dbopMupOBaHUE 3JEKTPOHHOTO MOPT(HOINO 00yUarOIIEerocs, B TOM YHCIIe COXpaHEHUE ero padbot
U OLEHOK 3a 3Tu paboTsl. llpemycmoTpeHa BO3MOXHOCTb CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHSl CTYJIEHTOB W MpENoJiaBaTeleil MOCPEACTBOM TEXHOJOTUH U CIIy)O 1o
NEPEChUIKE U TOJTYYCHHUIO JICKTPOHHBIX COOOIICHUH MEXIy IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu MHTEpHET.

- DrekTpoHHas moyvTa npenogasares: efremovnv@bmstu.ru

- Cucrema BigBlueButton https://webinar.omstu.ru;

IIporpammHoe obecnieueHmne:

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

NudopmannoHHbie CIPABOYHBIEC CHCTEMBbI:

— HudopmanronHo-mipaBoBas cuctema «I"apanT» http://www.garant.ru;
- HNudopmanmonno-npasosas cucrema «Koncynbrant [Tnroc» http://www.consultant.ru;

IIpodeccnonanbubie 6a3bl JAHHBIX:

- Pecypc «MammnaocTpoenue» http://www.i-mash.ru.
- [Mopran mammuaOCTpoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKON BA3bl, HEOBXOJIUMOM
JJIA N3YUYEHUSA JUCIUITVINHBI

HepequL MaTCpHUAIbHO-TEXHUYCCKOI'O obecrneueHus JUCHUITIINHBI

Ne,

wn Buj 3ansTuii Buja u HammMeHOBaHUE 000pPYA0BaAHUS

1 | Jlexkuuu CHEIHAILHO 000PYIOBaHHBIE Ay TUTOPHH C
MYJIbTUMETUIHBIMU CPECTBAMH, CPEACTBAMHU
3BYKOBOCIPOU3BECHUS U UMEIOIIUMHU BBIXOJI B CETh
WuTepHeT; momenieHus sl IPOBEACHUS ayAUTOPHBIX
3aHSTHIA, 000pY0BaHHBIC YIeOHOM MEOECIbIO; Ay AUTOPHH
OCHAIIICHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTyIMU; KOMIIBIOTEPHBIC
KJIACCHI.

2 | Cemunapsl CHEIHAILHO 000PYIOBaHHBIE Ay TUTOPHH C
MYJIbTUMEUIHBIMU CPECTBAMH, CPEACTBAMHU
3BYKOBOCITPOM3BEICHUS U IMCIOIIIMMH BBIXOJ] B CE€Th
WuTepHeT; momenieHus s TPOBEACHUS ayIUTOPHBIX
3aHSTHIA, 000pyI0BaHHBIC YUCOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIICHHBIE KOMIIBIOTEPAMHU C JOCTYTIOM K 0a3am
JaHHBIX U CeTH MHTEepHET; CTyANH; KOMITbIOTEPHBIC
KJIACCHI.

3 | JlabopaTopHbie paboThHI CIENUAIBHO 000PY/I0BaHHbIE Ay TUTOPHH C
MYJbTUMEIUHHBIMU CPEJCTBAMU, CPEJICTBAMU
3BYKOBOCITPOM3BEICHUS M MIMEIOIIMMHU BBIXO[] B CETh
WHTepHeT; noMelleHus A IPOBEeHUs ay TMTOPHBIX
3aHATHI, 000pyIOBaHHBIE yU4eOHOI MEOETIbIO; Ay AUTOPUHN
OCHAIllEHHbIE KOMITBIOTEPAaMH C JOCTYIIOM K Oa3am
TAHHBIX U ceTH VHTepHeT; CTyIuH; KOMITBIOTEPHBIC
KJIACChI.

4 | CamocTtosaTenbHas pabota | OubnmnoTeka, uMerolas pabodne MecTa Jijisl CTyACHTOB;
BBICTABOYHBIC 3aJIbI; ayIUTOPHUU, OCHAIICHHBIE
KOMITBIOTEPAMH € JJOCTYTIOM K ceTH MHTepHeT.
ComuoKyIbTypHOE TPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISIET CTY/IEHTY KaU€CTBEHHO BHITIOTHATh
CaMOCTOSITENILHYIO padoTYy.
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YTBepxx/eHa Ha 3acejaHnU Kadeapsl K3
«[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:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Kaprios FO. I. Teopus aBromaros : yue6HUK zyis By3oB / Kapros FO. T'. - CII6. : ITutep, 2003. - 206 c. -
(YuebnuMK 7151 By30B). - bubmorp.: c. 204-206. - ISBN 5-318-00537-3.
2. Ebpemos, H. B. BesieHue B cucteMy aBTOMari3upoBaHHOTO npoekTupoBanus Quartus 11 :
yuebHoe ocobue / H. B. EppemoB. — Mocksa : MI'TY um. H.3. Baymana, 2011. — 147 c. —
TekcT : 37eKTpOHHBIN // JIaHb : 31eKTpoHHO-01bmoTeuHas cuctema. — URL: https://e.lanbook.com/
book/104597
3. Edpemos H. B. Teopusi aBromaroB. Moaynb 1. AGcTpakTHbie aBToMaThl. Mogyib 2. CTpyKTypHbIe
aBTOMarthI : yuebHO-MeTogMUecKoe rocobue / Edbpemos H. B. - Mocksa : MI'TY um. H. 3. baymaHa,
2021. - 52 c. - ISBN 978-5-7038-5551-5.
4. Edppemos H. B. Teopust apromaroB. Moaymb 3. MUKponporpaMMHbIe aBTOMAThI : yueOHo-
Metoaunueckoe rocobue / Edppemos H. B. - Mocksa : MI'TY um. H. D. Baymana, 2021. - 55 c. - ISBN
978-5-7038-5552-2.
5. Edbpemos, H. B. BBesieHue B cicTeMy aBTOMaTH3UPOBAHHOrO TipoekTupoBanus Quartus 11 :
yue6Hoe riocobue / H. B. EbpemoB. — Mockga : MI'TY um. H.3. baymana, 2011. — 147 c. —
TekcrT : 3/1eKTPOHHBIH // JIaHb : 37eKTpOHHO-0MbOmoTeuHas cucreMa. — URL: https://e.lanbook.com/
book/104597 (nara obparrienus: 00.00.0000). — Pexkum focTyma: AJisi aBTOPHU3. T0/Ib30BaTeIei.

2). I1.10. IEPEUYEHD MTH®OPMAI[MIOHHBIX TEXHOJIOT M1, ICIIO/Tb3YEMBIX
PV N3YYEHWH JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHMA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJAKIAM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCIHUITAHBI,
BKJ/II0Uasi MepeueHb NMPOrpaMMHOro odecreuyeHus, HH(GOPMALMOHHBIX CIIPABOUYHBIX CHCTEM H
npog)eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:

- LibreOffice

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

IIpenopaBarenb Kadepsbr:

EdpemoB H.B., fotieHT (K.H.), KaHAUAAT TeXHUUECKUX HaykK, efremovnv(@bmstu.ru



YTBepxx/jeHa Ha 3acejaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, THGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITporokos Ne 09.04.13-04/10 ot 18.04.2025 .

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. BBegenue B cucteMy aBTOMaTM3UPOBaHHOTO MpoeKThpoBaHusi 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. Edpemos H. B. Teopus aBromaroB. Mozynb 1. AGcTpakTHble aBToMatbl. Moay/b 2. CTPYKTYpHbIe
aBTOMarThI : yueOHO-MeToauueckoe nocobue / Edpemor H. B. - Mocksa : MI'TY um. H. D. BaymaHha,
2021. - 52 c. - ISBN 978-5-7038-5551-5.
3. Edpemon H. B. Teopusi aeromaroB. Mogynb 3. MUKpONporpaMMHbIe aBTOMAThI : yueOHO-
MeTozardeckoe rocodue / Eppemos H. B. - Mockea : MI'TY um. H. 3. Baymana, 2021. - 55 c. - ISBN
978-5-7038-5552-2.
4. Edpemos, H. B. BBesieHue B cucTeMy aBTOMaTU3UPOBaHHOTO NpoekTrpoBanus Quartus 11 :
yuebHoe nocobue / H. B. EppemoB. — Mocksa : MI'TY um. H.3. Baymana, 2011. — 147 c. —
TeKcT : 3eKTpoHHbIN // JlaHb : 3/1eKTpOHHO-0MbmoTeuHasi cucrema. — URL: https://e.Janbook.com/
book/104597 (mata obpartrierus: 00.00.0000). — PexkuM focTyma: [jisl aBTOPH3. TI0/Ib30BaTe ek,
5. KyznpsiBiie, B. b. Teopust aBTomMaToB : yueOHUK /17151 By30B / B. B. Kyzapsieiies, C. B. AsemivH,
A. C. lTogkon3uH. — 2-e u3p., ucnp. u gon. — Mocksa : UzgatensctBo FOpaiit, 2025. — 320 c. —
(Boiciiee obpasoBanue). — ISBN 978-5-534-00117-4.

2). 11.10. IEPEYUEHB MH®OPMAI[OHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YYEHUU JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAI[IOHHBIX CITPABOUHBIX CCTEM, YATATDH B
CJIEYIOWIEN PEJAKIIVU:

10. ITepeueHb HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX PU U3yUeHUH JUCLUIIHHBI,
BKJ/IIOYasi MepeueHb MPOrpaMMHOro odecreueHns, HH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpammHoe obecreueHue:

- 7-Zip

- Debian Linux

- Dr.Web Desktop Security Suite

- LibreOffice

- ModelSim-Intel FPGA Starter Edition
- Mozilla Firefox

- Quartus Prime Lite Edition

IIpenogaBarenb Kadegpsbl:

Edpemos H.B., gouenT (K.H.), KaHIUAAT TeXHUYEeCKUX HayK, efremovnv(@bmstu.ru



