[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

ABTOD IPOrpaMMBl:

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

Teopust aBTOMaTOB

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.
[Tnanupyemblie pe3ynbTaThl 00yYeHUS MO AUCIHUILTHHE (MOIYIIO), COOTHECECHHBIE C
MJIAHUPYEMBIMHU PE3YJIbTaTAMH OCBOCHUS 00PA30BATEITBHOMN MPOTPAMMBI .....vveeevieeereeesireessaneesnns 4
MecTo TUCHUIUIHMHBI B CTPYKTYPE 00Pa30BATEITBHOMN MIPOTPAMMBI .....evveeareriresreeresieesseessesnesneesnens 6
(@G0 SY B0n0% (0310870 01071 5 0.5 CFR 7
CopepxaHue TUCIUIUIUHBI, CTPYKTYPUPOBAHHOE TI0 MOIYJISIM YI€OHOU TUCITUTUIMHBI C
yKa3aHHEM OTBEJCHHOTO Ha HUX KOJUYECTBA aKaJIEMUUECKUX WU aCTPOHOMUYECKHUX YacOB U
BUJIOB YUCOHBIX BAHSITHI ...veeuveeiureeteeeueeasseesseessesssseasseasssesssessaseassessasesssessnsessssssnsessssssnsesssesnsessnsesnns 8
Y4eOHO-METOAMIECKOE 00ECIIEYCHHE CAMOCTOSATEIBHON PAOOTHI CTYZACHTOB ....vvveeriveeesiveessirenns 13

®DOoH/T OIIEHOYHBIX CPEJICTB JUIS IPOBEICHUS TEKYIIET0 KOHTPOJIS M MPOMEXKYTOYHOM aTTeCTAIIMH
CTYZEHTOB T1O JIACIIMTITIFEHE ....vveeeesuseeeessusseessassneessanssnesssanssnsesaannnesssansnssssansnnessannsnnesssnsnnessannnnness 14

[TepeueHs yueOHOM JIUTEPATYPHI U TOTIOTHUTEIBHBIX MATEPHAIIOB, HEOOXOMMBIX ISl OCBOCHHSI
B107003 1701070 03 (R 15

[TepeueHs pecypcoB CETH HHTEPHET, PEKOMEHYEMBIX JJISI CAMOCTOSTEIIbHON paOOThI PU
L0103 :101S35 0705 Q0105 (0100700 81050 503 QT 16

MeTtoauueckue YKa3aHuAa Al CTYACHTOB IO OCBOCHHIO JUCHHUIIIIAHBI ..uuveiiiiiiiiinnissnnnenaas 17

[Tepeuenp MHPOPMALMOHHBIX TEXHOJIOTHUH, HCIIOIB3yEMbIX TIPU U3yYCHHUU JUCIUTUTUHEI,
BKJIFOYAs IIEpeveHb MPOTPaMMHOT0 oOecTiedeHus, ”HPOPMAIIMOHHBIX CIIPAaBOYHBIX CUCTEM H
MPOPECCUOHATIBHBIX 083 TAHHBIX . .vvuveeuresseesseessesseessessesssesseessesssessessssseessesssessesssesssesssessesnsessnesses 19

Onucanue MarepuabHO-TEXHUUECKON 0a3bl, HEOOXOAUMOMN AJIs U3YUYEHUS JUCLMILIUHBI ......... 20



1. INTAHUPYEMBIE PE3YJIBTATblI OBYYEHUA IO JUCIUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C IITAHUPYEMbBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA30OBATEJIbBHOMU 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.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBarenabHbIM cTanaapToMm (CYOC 3++) mo
HaNpaBJICHUIO TMOATOTOBKM  (ypoBeHb OakamaBpumara): 09.03.01 «Mudopmatnka u
BBIUMCIIUTENbHAS TEXHUKAY;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOrpPaMMON MO HANpaBIICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa M BEIUUCTUTEIbHAS TEXHUKA;

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

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

Kon xommerenuin ®opMyJIMPOBKA KOMIIETEHIIUH
no CYOC 3++
IIpodeccnonajibHble KOMIETEHIINH COOCTBEHHbIE
ITIKC-5
(09.03.01/31
Boeruncnutensubie | CriocoOeH BBIMOIHATH paObOTHI IO CO3IaHUI0 U MOAUUKALIUN
MaIIMHBI, armapaTHBIX U IporpaMMHO-anmapaTHbix komnoneHToB UT-cucrem
KOMILIEKCHI,
CUCTEMBI U CETH)

Jlis kateropuil «3HaTh, YMETb, BIAAETH» IUJIAHUPYETCS JOCTHIKEHUE PE3YyJIbTaTOB
oOyuenust (PO), BHocCAmUX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OPMHpPOBAHUE
KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM ITpo(ecCHOHaIbHOU 00pa30BaTeIbHON MpOrpaMMoin
(Tabm. 1).



Taoauna 1. UaauKaTopel 1OCTHXKEHUS KOMIIETCHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyaupoBka

Nuauxkaropsl

@®opMbI U MeTOIbI 00y4YeHHUs, CIIOCOOCTBYIONIHE
(GopMHupoBaHMIO M PA3BUTHIO KOMIIETEHIIMU

[TIKC-5

(09.03.01/31 BeruncauTenbHbIC
MAalIUHbI, KOMIUIEKCHI, CHCTEMBI U
CETH)

Crioco6eH BBIMOJHATH PaObOTHI IO
CO3JIaHHUIO U MOTU(DUKAIIIH
anmnapaTHBIX U MPOTrPaMMHO-
arnrmapaTHbiX KoMnoHeHToB UT-
CUCTEM

3HATD

- CTPYKTYPY U MPUHIUIBI ()YHKIINOHUPOBAHHUS
arrapaTHbIX U IPOrpaMMHO-AIIAPATHBIX KOMIIOHEHTOB
UT-cucrem

- METOJIbl U CPEACTBA IPOCKTUPOBAHMS allllapATHBIX U
MPOrpaMMHO-aNIapaTHbIx KoMHoHeHTOB UT-cuctem

- BJIEMEHTHYI0 6a3y, IPUMEHAEMYIO IIPU CO3TaHUU
anmaparHeix KomnoHeHtoB UT-cucrem

YMETDH

- IPOCKTHPOBATH HOBBIC U MOAU(DHIIMPOBATH
CYIIECTBYIOIIME aNMNapaTHbIe U TPOrPaAMMHO-
arnmnaparasie KoMrnoHeHTsl M T-cucrem

- IPOBOJUTH OLIEHKY U 0OOCHOBAHHE PEKOMEH]IyEMBIX
peleHuit

BJIAJIETDH

- IPAKTUYECKUMH HAaBbIKAMU MPUMEHEHHUS
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB
MIPOCKTUPOBAHUS U OTPAOOTKHU anmapaTHbIX U
[IPOrpaMMHO-anIapaTHbix KOMnoHeHToB UT-cuctem

DopMbI 00yUeHHS:

®DpoHTANBHAS U TPYIIOBas (OPMBIL.

MeToabl 00yyeHuUs:

CrnosecHblil MeToz 00yueHus (Jlexun)

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

Meton npobsemHoro ooyuenusi(CamocTosiTenbHas
pabora)

(B TOM 4mcCIIe BBITIOJTHEHUE KYPCOBOM pabOThI)
AKTHBHbIE H HHTEPAKTHBHBIE METObI 00YYeHHUsI:
00CyXIeHUE MPAKTUYECKUX MPUMEPOB Ha JICKIHIX U
CEeMHHapax




2. MECTO JUCIMIIYIMHBI B  CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Huctunmuaa BxomauT B Onok bl «/lucummumasl  (Momynu)»  0Opa3oBaTEIbHOM
nporpamMMbl  OakanaBpuara mo HampasieHuto 09.03.01 «MudopmaTika ¥ BBIYKCIUTENbHAS
TEXHHUKA.

N3yuenue AUCHUIUIMHBL TpEANojaraeT MpeaBapUTEIbHOE OCBOCHHUE CIECAYIOIINX
JUCIUIUIMH Y4eOHOr O IUIaHa:

- Anrebpa u reomeTpus;

- Undopmaruka.

OcBoeHHE MaHHOW TUCHUIUIMHBI HEOOXOAMMO KaK MPEIIISCTBYIONICE IS CICTYIOIINX
JTUCIUILINH 00pa30BaTeIbHOM MTPOrpaMMBI:

— Cxemotexauka OBM;

— Opranmzanus O9BM u cucrew;

— Ilepudepuiinbie ycrpoiictea 9BM.

OcBoeHne y4eOHOU TUCIUILUIMHEI CBS3aHO ¢ (POPMHUPOBAHUEM KOMIICTCHIIUN C y4ETOM
matpuilel komrereHumii OIIOIT mna wHanpasnenust (ypoBeHb OakamaBpmara): 09.03.01
WNudopmaTrka v BEIYMCIATEIbHAS TEXHUKA .



3. OBPBEM JJUCIIUIIJINHbI

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

Ta6auna 2. O6bEM TUCHMILIUHEI 10 BHJIaM YUeOHBIX 3aHATHH (B aKaJJeMUYECKHIX Yacax)

O0bem 1o cemecTpaM, aKaj. 4.
Bib1 yuebHoii paGoThi Bee KoJimuecTBoO ceMecTPOB OCBOEHUSI
ro AUCIHUTLIUHBI
1 2
O0BeM QUCIUIUIHHEI 252 72 180
AynuTopHas padora* 108 36 72
Jlexumnu (JI) 54 18 36
Cemunapst (C) 36 18 18
JlabopaTtopHsie paboTsl (JIP) 18 0 18
CamocrositesabHas 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
[ToaroroBka K pyoeXkHOMY KOHTPOJIIO 9 3 6
[ToxroroBka K 1abopaTopHbIM 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 npomexyTo4HoOl aTTeCTANMH 3auér Jnczamen
A3uT

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



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

3AHSATHUI
Tadauua 3. ConepkaHue NUCHUILUIUHbBI
Bunel 3ansaTuii*, yacel Komnerenuumn, 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++) (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 IH(PPOBHIX 8 8 0 14 | TIKC-5 13 KonrponbHas padbora 24/40
aBTOMAaTOB
HUTOI'O: 24/40
3 ApudmMeTrnaecKkue OCHOBBI IIH(PPOBBIX 4 4 0 10 | TIKC-5 18 PyGesxHbII KOHTPOIIb 18/30
aBTOMAaTOB
HUTOI'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 | [IKC-5 14 PyGexKHBII KOHTPOJIb 9/15
ABTOMATBI. UTOrO: 33/55
VaeGHbii JlaGopaTtopHsie paboThI 6/10
4eOHBII CTEH/T M CPEeICTBA ) N
S aBTOMATH3al[MK IPOEKTHPOBAHHS. 8 4 2 9 | IKCS 18 PyOexHbii KOHTPOIb 35
HUTOI'O: 9/15
6 Kypcosas pa6ora - - - 36 - - - 0/0
7 Ox3ameH - - - 30 - - - 18/30
HUTOIO 3a cemectp 36 18 18 108 - - - 60/100




*B TOM yHcie, B pOpMe NPaKTHUECKON TOATOTOBKH



Conep:kanue TUCHUILVIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsIM)

Ne,
n/n

HaunmenoBanmue MOayJisd, COACPIKaHUEe

Yacobl

BBoaHbIe CBCACHHSA, CHCTCMbI CYUC/ICHUA

Jleknun

11

Beenenue. [lonsTre «aBTomMary, ABa aclekTa 3TOro NOHATH. JlucuuiuimHa
«Teopust aBToMaTOB» M €€ POJIb B MOATOTOBKE OakanaBpoB. Llenb u 3a1aun
U3y4YeHUs JUCUUIUIMHBL. OOBEKT U3yUYCHHUS.

1.2

Cuctembl CYUCIICHUS, TO3UIIMOHHBIC, HETTO3UIIMOHHBIE, OJJTHOPOIHBIE,
HEOJHOPOJIHBIE, C IIOCTOSHHBIMU BECAMU Pa3psAI0B, C HEIIOCTOSIHHBIMU
BECaMU pa3psioB, KOA I'pes, CHCTEMBI CUUCIIEHUS CIELUAIBHOTO
Ha3HAYCHHUsI.

13

[TepeBon unces U3 0OJHON CUCTEMBI CUUCIIEHUS B IPYTYIO

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

Br16op cucremsl cuncienus st OBM.

CemuHapsbl

Cl.1

Brinmonnenue apI/I(I)MeTI/I‘-IeCKI/IX onepaquI B Pa3JIMYHBIX CUCTEMAX
CUHCJICHUSI.

Cl.2

IlepeBoa yncen U3 OAHOW CHCTEMBI CUHMCIICHHUSI B IPYTYIO.

Cl3

Brinonnenune apupMeTHuecKux oneparuii B pa3IudHbIX CUCTEMaX
cuncienus. [lepeBoj urcen U3 OJJHOM CUCTEMbI CYUCIICHUS B JPYTYIO.
(3akpernyieHHe H3YUYEHHOTO MaTepUaa).

CamocrosiTeibHasi padoTa

12

CP1.1

[TpopaboTka yuebHOro MmaTepuasia JeKIun

0.75

CP1.2

IToaroroBka K ceMHHapam

0.75

CP1.3

[ToaroroBka K KOHTPOJIBHOU paboTe

CP1.4

Jlpyrue BUJIbI CAMOCTOSITENIbHONW PabOTHI

7.5

Jlornyeckue 0CHOBbI M (POBLIX ABTOMATOB

Jlekuun

21

OmnpeneneHue JOrH4YecKoOi nepeMeHHoN U jorudeckoit pynkimu. IIpocteie
U CJIOKHbIE QYHKIMHU. OCHOBHBIE 3JIEMEHTApHBIE JIOTUYECKUE (PYHKIIUU:
OTpHULIAHUE, KOHBIOHKIINSA, AU3BIOHKIINS, CII0KEHHE 110 MOAYJIIO 1Ba,
paBHO3Ha4YHOCTb, [Iupca, llleddepa. DxBUBaTIEHTHOCTD U €€ IPUMEPBI.
OcHOBHBIE 3aKOHBI U ITPaBUJIA AIreOpbl JIOTUKH.

2.2

[TonsiTre mosnHOTHI (0a3Kca) CUCTEMBI JIOTHYECKUX (PYHKIIMH.
[TpencraBienue norunueckux GpyHKIUI B OCHOBHOM 0Oazuce. HopmanbHbie u
COBEpIIEHHbIE HOPMAJIbHbIE KOHBIOHKTUBHBIE U TU3bIOHKTUBHBIE (DOPMBI.
[Tonsitue MunumanbHOrO 6a3uca. basuc lleddepa. [IpencraBnenue
nornyecknx pyukmuii B 6azuce [leddepa.

2.3

Bazuc ITupca. [IpencraBnenue sornueckux ¢pyHkuuit B 6azuce [lupca.
3anava aHanM3a M CUHTE3a Jorudeckux ¢pyHkuuil. ['eomerpuueckoe u
YHCIOBOE MPEACTaBIeHHE Jornueckux pyHkuuid. [ToHsTHs 1 onpeneneHus:
MUHTEpM, PAHT, HOKPBITHE, BXOK/ICHHE, UMIUIMKAHTA, COKPALICHHAs
HOpMalbHas popma, TynukoBas ¢popma. 3ajaua MUHUMU3ALUH JTIOTHYECKUX
GyHKIUI 1 OrpaHUYEHUs IPU €€ pacCMOTpeHNH. MeTo1bl MUHUMU3AINH
JOTHYECKUX (YHKIMH.

2.4

Munumuzanus jorndeckux GpyHkmii metogom Keaitna. Ipumep.
MunnmMm3anus Jorudeckux GyHkmui metogom KaitHa mak Kiacku.
MuHnM#3aIus Jorudeckux GyHKIuN ¢ moMoribio kapt Kapuo. He
MOJIHOCTBIO OMPEJICTICHHBIEC IOTHYSCKUE PYHKITMM U WX MUHUMU3AIIHSL.

CemuHapsbl

10




C2.1 | Paznuunbie dhopmbl 3ananust GyHKIui anreops! Joruku (DAJI). 2
C2.2 | IlpencraBnenne PAJI B 6a3ucax ocHoBHOM, llleddepa, [Tupca. 2
C2.3 | Muanvmzanusa OAJI merogamu Kpaitna, Kpaitna mak-Kimacku. 2
C2.4 | Munumuzammst PAJI ¢ nomonipro 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 YHCEI

31 |© (hUKCHPOBAHHOM 3aIATON (TOYKOM) U C TUTaBaroIIeH 3ansaToi. nana3on u >
TOYHOCTH INpeacTaBieHus uncel. [Ipeacrasinenue B8 9BM uucen co
3HaKoM. [IpsimMoii, 0OOpaTHBIN U JOTIOJTHUTEIHHBINA KOJBI.

Anrebpanyeckoe CyMMUpPOBaHUE uyncen ¢ (GPUKCUPOBAHHOMU 3arsITOM C
MCII0JIb30BaHUEM OOPATHOTO U JOMOJIHUTEIBLHOTO KOJIOB.
MoudunrpoBaHHbIE KOJIBI.
3.2 | YMHOXEHHE MPaBHIBHBIX APOOEH, MPEICTABICHHBIX B IIPSIMOM, 2
JOTIOTHUTEIILHOM, OOpaTHOM KO/Iax Ha JIBa B CTeneHH k.
4 criocoba yMHOKECHHSI YUCell ¢ PUKCUPOBAHHOM 3aMsATON, 3a]JaHHBIX B
npsiMmoM Kozie. CTpyKTypa YCTPOHCTBA YMHOKEHHSL.
CemuHapsbl 4
[IpencraBienue yrcen co 3HaKoM B U(poBbIX aBTOMaTax. [Ipsmoi,
C3.1 00paTHBIN U TOTIOJIHUTENBLHBIN KOJBI. ANTe0pandeckoe CyMMHPOBAaHUE >
' qrceln ¢ (UKCUPOBAHHOM 3aMsTON C UCIIONIb30BAaHHEM 00paTHOTO U
JIOTIOJIHUTEIBHOTO KOJIOB.
YMHOKEHNE PaBUIIBHBIX 1po0eH, MPeACTaBIEHHBIX B IPIMOM,
JIOTMIOJTHUTEILHOM, 0OpaTHOM KOJax Ha JBa B cTeneHu +k. YMHoxeHHe
C3.2 | yncen ¢ pUKCUPOBAHHOM 3aMATOMN, 3aJaHHBIX B IPSIMOM KOJIE. 2
YMHOKEHNE OJTHOBPEMEHHO Ha J1Ba pa3psiia MHOXKUTENA. Y MHOKECHHE B
JIOTIOJIHUTEIILHOM M 00paTHOM KOJIaX.
CamocrositenbHas padoTa 10
CP3.1 | [IpopaboTka yueOHOTO MaTepraia 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 CTPYKTYPHBbIe aBTOMaThl. MUKpPONPOrpaMMHbIe
aBTOMATHI.
Jlekuuu 28
OCHOBHBIE OHATHUSA U onipeieneHns. KoHeuHbI aBTOMAT, MOJHOCTHIO OIpe-
JIeJICHHBIN, YAaCTUYHBIN aBTOMAT, CAHXPOHHBIN, aCHHXPOHHBIA aBTOMAT. 3a-

4.1 . 2
KOoHBI pyHKUIMOHUpoBaHus aBTomaTtoB MUJIN u MYPA. Tabnuunslii u rpa-
¢duueckuit ciocoObl 3a/1aHUST aBTOMATOB.

42 OKBHBaJIeHTHbIE aBTOMAThl. [IpeobOpazoBanue aBTomata MYPA B aBTOMar 2

' MMUNJIN u nao6opot. CoBMenieHHast MoJienb apTomata (C aBTomar).

43 3amaya MUHUMU3ALMK aBTOMATOB. TpH OCHOBHBIX BUJA COEIMHEHUS aBTO- >
MaToB: MOCJIEIOBATENIbHOE, MTapaJlIeIbHOE 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 U roHKH B aBToMmaTax. CrmocoObl yCTpaHEHHS KPUTHYECKHX
coctsazaHuii. [IpoTHBOrOHOYHOE KOJMPOBAHKUE COCTOSIHUI aBTOMATA.

4.8

KoaunpoBanue cocTOSIHUI U CII0)KHOCTh KOMOWHAIIMOHHBIX CXEM,
peanu3yonmux (yHKINY BBIXOJIOB M BO3OYKICHUS DJIEMEHTOB IMAMSTH.

4.9

[IpuHINT MUKPOIPOTPaMMHOTO YIpaBiIeHHs. Mosienb JUCKPETHOTO
npeobOpasosarenst [ nymikosa.

4.10

@YHKIMY ONEPALMOHHOIO U YIIPaBIISIFOIIETO0 aBTOMATOB. 3a/1a4a
MPOEKTUPOBAHUS ONIEPALIMOHHOIO yCTpoiicTBa. DYHKIIMOHATbHAS
MHUKpOIporpamma.

4.11

S3bIK HYHKIIMOHATBHOTO MUKpOIporpammupoBanus. ConeprkareabHbld U
3aKOJJMPOBAHHBIN Tpadpl MUKpOIporpaMMbl. CTpyKTypHasi OpraHu3anus
ONEPALMOHHBIX ABTOMATOB.

4.12

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

4.13

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

4.14

VYrpasnsonye aBTOMaThl ¢ IPOrpaMMHUPYEMOH JIOTHKOH. MUKPOKOMaH/IbI.
Pacnpenenenue Mukpoornepaliuii o mojisiM MUEKpOKOMAaH/Ibl.
[TpunyauTenpHas M €CTeCTBEHHAs aJipecaliisi MUKPOKOMaHI.

CemuHapsbl
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C4.1

CnocoOs1 3a1anus aBromMaroB. [IpeobpazoBanue aBTomara MYPA B
aBromaT MUJIN n Hao6opot. Onmcanne abCTPaKTHBIX aBTOMATOB C
nomoinpio s3pika VHDL . MonenupoBaHye moBeIeHHs] aBTOMATOB.

C4.2

[Mpunoxenue «Model Simy. Mcnosnp3oBanue ero s BepupuKaIum
mozeneii aromatoB MUJIN u MYPA. Coznanue cpeas! (testbench) mst
cosmectHoM oTiranku VHDL mMonesneii 000X aBTOMAaToOB.

C4.3

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

C4.4

Onucanune CTpyKTYpPHBIX aBTOMATOB ¢ momouibio si3bika VHDL. Bson,
pellakTUpOBaHHE U BepU(PHUKAIHSI TPOEKTOB CTPYKTYPHBIX aBTOMATOB B
CAITIP «QUARTUS II».

C4.5

CocraBnenue (GyHKIMOHATBHBIX MUKPOIIPOTPAMM HEKOTOPBIX
apuMeTUIECKUX ONepaIuii.

C4.6

CuHTe3 ynpaBJsSIIOIIMX aBTOMATOB Ha ocHoBe aBTomMaToB MUJIN u MYPA.

N

C4.7

CuHTe3 yIpaBIsOLMX aBTOMATOB C IPOrpPaMMHUPYEMOM JIOTHKOM.

N

JlabopaTopHbie paboThl
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JIP4.1

[Mpunosxernne Model Sim. MoaenupoBaHie abCTpaKTHBIX aBTOMATOB
MUJIU u MYPA. Co3nanue cpennt testbench mis coBmectHol oTitaaku
Mopeieii aBTomaToB. 3HakoMcTBO ¢ CAIIP « QUARTUS I1». Co3nanue u
pPEIaKTHPOBAHUE CXEMHOTO MPOEKTA C UCIIOIb30BaHUEM OUOIMOTEUHBIX
9JICMEHTOB.

JIP4.2

Coznanne u pegakTupoBaHue (HaiioB C BpeMEHHBIMH THarpaMMaMH.
OynkumoHanbHOe MosienupoBanue npoekra B QUARTUSII.
Jexommo3umms mpoekTa. Co3ganne OTACTHHBIX MOTYJICH MPOeKTa C
ucnonb3oBanueM sa3bika VHDL. CTpykTypHBIi, TOTOKOBBIH,
MIOBEJICHUECKUI M CMEIIaHHBIN CTHJIM ONTMCAHHS APXUTEKTYPHOTO Tela.

JIP4.3

Coznianue noBeaeHYECKON MOJIEIH ONEPALIMOHHOTO YCTPOICTBa ©
ucnoinbszoBanueM s3bika VHDL. Bepudukauus monenu B CAIIP
QUARTUSII. HcueprnbiBaroliee TECTUPOBAHNE MOJETH C TOMOILBIO
crenga TEST_ALG. [IpoexktupoBanue onepaoHHOTO aBTOMaTa ¢
ucnosp3oBaHueM s3bika VHDL. @yHKIMOHaIbHOE MOJIETMPOBAHHUE
OIIEPALIMOHHOT0 aBTOMATA.
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[IpoexkTpoBaHue yIpaBIsOLIEro aBToMara B Bujie aptomata MUJIN u
MYVYPA. KomiuiekcHast 0TJ1aJika OlepaliOHHOI0 yCTpoicTBa. McnbiTanue

Jp4.4 OTIEPAIMOHHOT0 YCTPONCTBA C MOMOIIBIO CIIEHUATU3UPOBAHHOTO CTEHAA 4
TEST_OY.
CamocTosiTeJibHasi padoTa 33
CP4.1 | IIpopaboTka yueOHOr0o MaTepuaa JICKIHii 35
CP4.2 | [loaroToBka Kk ceMuHapam 1.75
CP4.3 | [loaroToBka K J1abOpaTOpHBIM paboTaM 8
CP4.4 | TloaroroBka K pyOeXKHOMY KOHTPOJIIO 3
CP4.5 | llpyrue BBl CaMOCTOSITEIHHOM pabOThI 16.75
5 Y4eOHBIN CTEHI M CPEICTBA ABTOMATH3ALUM NPOEKTHPOBAHMSI.
Jlekuun 8
51 Crpykrypa crenaa «Altera DE 2-115» u nmporpaMMupyemMoii TIorH4ecKoi
' unrerpanbHoi cxemsl (ITJIMC) «CYCLON IY».
52 CATIIP «QUARTUS II». MapuipyT npoektupoBaHusi. BBoa nmpoekros, 2
' Bepu(DUKaIMs MPOCKTOB, peanu3aiius npoekToB B kpuctauie [TJINC.
OcHogsl s3p1ka VHDL. OOBEKTHI SI3bIKa: CUTHAI, IEpEMEHHas, KOHCTAHTA.
53 Wutepdeiic u apxutextypa oobekTa. [loBegeHueckuii, CTpyKTypHBIi, >
MOTOKOBBII U CMEIIAHHBIE CTHIIN OMUCAHUS apXUTEKTYPHI.
[TocnenoBarenbHbIC U MapajieIbHbIE ONEPATOPHIL.
OyHKIMH U npoueaypsl. bubnuorexku u nmakersl. Bepudukauus HDL onu-
5.4 | cannii. [Tpunoxenne ModelSim. Co3znaHre HOBOrO MpOEKTa, JOOaBICHHUE 2
HOBBIX (pailnoB, mogenupoBanue B ModelSim.
CemuHapsbl 4
Onucanne MUKpPOIPOrPaMMHBIX aBTOMATOB C MCIIOJIb30BAaHUEM SI3bIKA
Cs.1
VHDL.
C5. BBon, pegaktupoBanue u BepuuKaius NpoeKTOB MUKPOIIPOTPAMMHBIX 5
) aBroMatoB B CAIIP «QUARTUS II».
JlabopaTopHbie paboThl 2
Peanuzanus onepannronnoro ycrporictsa B kpuctaie [IJIMC yueOnoro
JIP5.1 | crenna. HatypHble HCIIBITaHUS ONIEPALIMOHHOIO YCTPONUCTBA C 2
HCIIOJIb30BaHUEM PECYPCOB YUEOHOTO CTEH1A.
CamocrtosiTeibHast padoTa 9
CPS5.1 | TIpopaboTka yueOHOTO MaTepuaa JeKIun 1
CP5.2 | TloaroroBka K ceMUHapaMm 0.5
CP5.3 | TToaroroBka K JJabOpaTOpHBIM paboTam 2
CP5.4 | IloaroroBka K py0eKHOMY KOHTPOJIIO 3
CPS5.5 | Ipyrue Buibl cCaMOCTOSATENbHOM paboThI 25
6 KypcoBast pabota 36
CP6.1 | BrinmosmHeHHE KypcoBOi paboThI 36
7 DK3amMeH 30
CP7.1 | TloarotoBKa K 3K3aMeHY 30
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5.

YYEBHO-METOJUYECKOE  OBECIHEYEHHUE CAMOCTOSATEJbHON
PABOTBI CTYJAEHTOB

CamocrosiTensHas paboTa CTYJASHTOB IO JAUCIHUIUIMHE 00ECTIEUMBACTCS CIEAYIONIMMHU YUeOHO-
METOAMYECKUMU MaTEepHaIaMHU:

1
2.

3.

Pabouast mporpaMma JUCIUILTAHEI.

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

[Tepeuens pecypcoB cetu «HTEpHET», PEKOMEHIYEMBIX JUISI CAMOCTOSATEITBbHONW pabOThI
MIPU OCBOCHMH TUCHUILTMHBI [Pa3nen 8 PaGodeil mporpaMMbl TUCIUTUIHHBI |.
Meronuyeckue ykazaHusi Uis OOydYalOIIUXCsl MO OCBOCHHIO TUCHUILIMHBI [Pazmen 9
PaGoueii mporpaMMbl AUCITUTUINHBI].

[TepeueHs HHPOPMAITMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMbIX MPU U3yUYECHUU JTUCIUTUIHHEI,
BKJIFOYAs IIEPEUYCHb TPOrPAMMHOTO 0OecTieueHusI, THHOPMAITMOHHBIX CITPABOYHBIX CUCTEM
u nnpoeccuonanbubix 0a3 qanueix[Paznen 10 Paboueii mporpaMMbl JUCHUTUIMHEL].

CTyAeHTBI MOJYYarOT JOCTYI K YKa3aHHBIM MaTepuallaM HauWHas C IEePBOTO 3aHATHS I10
mucuauiuimae, B coorsetcTBru ¢ OITOIL
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6. ®OHJI OLIEHOYHBIX CPEJACTB /IS TNPOBEJIEHUS TEKYIIEI'O
KOHTPOJISI W TPOMEXYTOYHON ATTECTALIIMA CTYAEHTOB MO
TACIHATIIAHE

@®onn  onenounbix cpeacts (POC) nmnst mpoBeneHUS TEKYLIETo KOHTPOJA U
IPOMEKYTOUHOM aTTecTalMM OOydYaroUMXcsi MO0 JAUCUUIUIMHE Oaszupyercsd Ha IepedHe
KOMIIETEHIIMI C yKa3aHUEM ATaIroB WX (HOPMUPOBAHMS B IPOIECCE OCBOCHUSI 00pa30oBaTeIbHOM
nporpammbl  (paszzmen 1). @OC obOecrnieunBaeT OOBEKTHUBHBIM KOHTPOJIb JOCTHIXKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHM S, 3alNIAHUPOBAHHBIX JJIs1 JUCLUILIINHBI.

®OC BkIIOYAET B ceOsi:

— TIepeueHb KOMIIETEHLMH C yKa3aHHEM 3TanoB UX (OPMUPOBAHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIMCaHUE I0KAa3aTeeil U KpUTEpUEB OLIEHMBAHUS KOMIIETEHIMI Ha pa3jIM4YHBIX dTanax Mx
(bopMHpOBaHUs, ONIMCAHNE ILIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJlaHMsI WIIM MHbIE MaTepHalibl, HEOOXOAUMBIE AJISl OLEHKH 3HAHHMH,
YMEHUH, BIaJJeHUI U (MIJIK) OMBITA JACSITEIBHOCTH, XapaKTePU3YIOIIUeE ATaIbl (POPMUPOBAHUS
KOMIIETEHIIUH B IIpOLIecce OCBOEHUS 00pa30BaTeIbHOM IPOrpPaMMBbl;

— METOOUYECKHE MaTepuaibl, ONPEICIAIOIINE INPOLEIypbl OLICHUBAHMS 3HAHUMN, YMECHMH,
BIAJCHUA W (MIM) OMbITa JAEATENbHOCTH, XapaKTePU3YIOLMX ATarbl (HOPMUPOBAHMS
KOMITETCHIIUH.

KoHTponb 0cBOEHUS NUCLMILUIMHBI POM3BOAMUTCA B COOTBETCTBMM C IlosoxeHneM o
TEKyIIEeM 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 YYEBHOW JIMTEPATYPbBI H  JOMNOJHUTEJBbHBIX
MATEPUAJIOB, 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 aBTOMaTu3UpOBaHHOTO poekTupoBanus Quartus ||
: yuebHoe nocodue / H. B. EhpemoB. — Mocksa : MI'TY um. H.D. baymana, 2011. — 147 c. —
Texkcr : onexTpoHHslii / Jlamb @  dIeKTpoHHO-OMOnmoTewnas cuctema. —  URL:
https:.//e.lanbook.com/book/104597
3. Edpemo H. B. Teopus aBromaroB. Monyns 1. AGctpakTHble aBTOMathl. Monaynp 2.
CTpyKTypHBIC aBTOMATHI : yueOHO-MeToaudeckoe nmocooue / 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. Motysib 3. MUKpOIIpOTpaMMHBIE 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. BBezienue B cucteMy aBTOMaTu3MpOBaHHOTO IpoekTrpoBanus Quartus 11
: yueOHoe nocobue / H. B. E¢pemoB. — Mocksa : MI'TY um. H.D. baymana, 2011. — 147 c. —
Tekcr : onexTpoHHsli / Jlamb @  2JeKTpOHHO-OMOnmoTewnas cuctema. —  URL:

https://e.lanbook.com/book/104597 (mara ob6pamenusi: 00.00.0000). — Pexum goctyna: s
aBTOPU3. IIOJI30BATEIICH.

I[OHOJIHI/ITGJIBHI)IC MaTCpHUaJIbl

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

7. PexoMeHniyeMblil MOpsiioK BHIOTHEHHS KypCOBOM pabOThI
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/subjects/automata_theory/course _project/order/

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

9. TpeboBanus K npoleaype 3auThl KypcoBOi paboThI
https.//mf.bmstu.ru/info/faculty/kf/caf/k3/subj ects/automata_theory/course _project/protec
tion/

10. Vueonsie 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 ucuepnbIBaronIero 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 yauBepcureta: http://bmstu.ru

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

3. T'ocynapcTBeHHas myOaMyHas Hay4YHO-TeXHUYecKas Oubnuoreka Poccuu.
http://www.gpntb.ru.

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

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

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

7. DnekTpoHHO-OMOIMOTEeYHAs: ccTeMa u3aaTenbeTBa «Jlanby http://e.lanbook.com.

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

9. DnekrpoHHO-0ubMOTeYHast cucteMa «[PRbooksy http://www.iprbookshop.ru.

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

11. LienTpanbHas 6ubimorexa oOpa3oBaTeiIbHBIX pecypcoB MuHoOpHayku PD. www.edulib.ru.
12. Eaunas xoiuteknus udpoBbix 00pa3oBatesibHbIX pecypcoB http://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
JUCIHUIIVINHBI

[Ipucrynas k paboTe, KaXAbIH CTYOEHT JOJDKEH TMPUHUMATh BO BHUMaHUE
HWDKECIIEAYIOLIUE TOJI0KEHUS.

JlucuMiimHa mocTpoeHa 1Mo MOIYJbHOMY HPUHLUITY, KaKIbIA MOIYJb MPEACTABISET
co00i1 JIOTMYECKU 3aBEpUICHHBIN pa3aen AMCUMILIMHBL. B mepBom cemectpe Tpu Moaynis. Bo
BTOPOM CEMEeCTpe TPH MOJYJIs (BKJIHOYAsi 9K3aMeH ), BBIMOJIHSIETCS KypcoBasi paboTa.

Ha mepBoM 3aHSATHHM CTYyAEHT Mojy4yaeT HH(OPMAIHMIO I JOCTyNa K KOMIUIEKCY
METOJIMYECKUX MAaTEPHUAJIOB 1O AUCLUILIIHHE.

JlekiiMOHHBbIE 3aHATHUS TOCBAIICHB PACCMOTPEHHUIO KIIFOUYEBBIX, 0a30BBIX MOJI0KEHUI
Kypca U pa3bsICHEHUIO YYEOHBIX 3aJJaHH, BRIHOCUMBIX Ha CAMOCTOSITEIIbHYIO IPOPabOTKY.

CemuHapbl TPOBOIATCS Ui 3aKPEIJICHUS YCBOGHHOW HMH(OpMAIH, NPHOOpPETCHHUS
HAaBBIKOB €€ MPUMEHEHMsI [UIsl pElIeHHUs MPaKTUYeCKHX 3aJad B IPeIMETHON o00iacTu
JUCLUIUINHBI.

JlaGopaTopHble paGoThl TNpeAHA3HAYEHBI JJIs MPUOOPETEHUS ONbITa MPAKTHYECCKOM
peanu3aly OCHOBHOW NpOQecCHOHANbHON 00pa3oBaTelnbHON mporpamMmbl. MeTonudeckue
JOKYMEHTBI K Ja00opaTopHbIM paboTaM MpopabaThIBalOTCS CTYIJEHTaMH BO  BpeMs
CaMOCTOSITENIbHON MOAroTOoBKM. HeoOxoaumelil ypoBeHb MOATOTOBKH KOHTPOJIUPYETCS MEpeN
pOBEJICHNEM JTa00PATOPHBIX PaboT.

[IpakTuueckast IOArOTOBKA IPU peanu3aly y4eOHOM AUCHUIUIMHBI OPIraHU3YEeTCs TyTEM
MPOBEJCHUSI CEMUHAPOB, MPAKTHYECKUX 3aHATUN, MPAKTUKYMOB, JIabOpaTOpHBIX paboT u
WHAUBUAYAIbHBIX  M(WIM) TPYIIOBBIX KOHCYJbTAlMi, NpeayCMaTpUBAIOIIMX  y4acTue
0o0y4JaromuXcsi B BBIIOJHEHUH OTIECNBHBIX JJIEMEHTOB pPaldOT, CBA3aHHBIX C Oyayiiein
po(hecCuOHATILHON e TENbHOCTHIO.

[IpakTuueckasi MOJATOTOBKAa MOXET BKJIIOYATh B CeOsl OTJENbHbBIC 3aHATUS JIEKIIMOHHOTO
TUIA, KOTOpBIE TIPEAYCMAaTPUBAIOT TepeAady Yy4eOHOH HMHpOpManuu 0oO0ydaromumcs,
HEOOXOMUMOM Al  MOCIEAYIOIIEr0  BBIOJIHEHUS paboT, CBA3aHHBIX C  Oynaymiei
po(hecCuOHATILHON e TENbHOCTHIO.

CamocrosiTeibHast padoTa CTYIEHTOB BKJIIOYAET CIEAYIOIIME BHIBL. B IIEPBOM
cemecTpe MpopaboTka yueOHOro maTtepuana JIEKIMH, MOAr0TOBKa K CEMUHApaM, MOJAr0TOBKA K
KOHTPOJILHOM paboTe, MOJAroTOBKa K pyOeKHOMY KOHTPOJIIO, BO BTOPOM CEMECTpe MpopabdoTKa
y4eOHOTr0 MaTepHuaa JEKIHi, MOArOTOBKA K CEMUHApaM, TIOITOTOBKA K JJabOpaTOpHBIM paboTam,
BBINOJIHEHHE KYpPCOBOM paboThI, MOJArOTOBKA K 3K3aMEHY, IOATOTOBKA K pyOeXKHOMY KOHTPOJIIO.
PesynbTaTsl Bcex BUOB pabOTHI CTYIEHTOB (POPMUPYIOTCS B BUJIE TUYHOTO PEUTUHTa, KOTOPBIN
YUUTBIBAETCSI HA MPOMEXYTOUHON aTTecTanuu. CamocTosTeNlbHAs padoTa MpeaycMaTpuBaeT He
TOJIBKO TPOpabOTKy MaTepUalioB JIEKIMH, HO U UX pacIIMpeHHEe B pe3yibTaTe MOUCKa, aHAIN3a,
CTPYKTYPHUPOBAHUS U MPEACTABICHUS B KOMIIAKTHOM BHUJE COBPEMEHHOM MH(pOpMalUU U3 BCEX
BO3MOXKHBIX HCTOUYHUKOB.

Texkymmii KOHTPOJIb TPOBOAWUTCA B TEYEHHE KaXAOIO MOJIYJsA, €ro HUTOrOBbIE
pe3yJIbTaThl CKIJIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIIMM BUaM KOHTPOJIbHBIX MEPONPUSATHI:

- JIaGopatopHble paboThI;
- KonTposbHas padora;
- Py0exxHbIil KOHTPOIIb.

OcBoeHME AMCUMIIMHBI M €€ YCIHEIIHOE 3aBepIIEHHUE Ha CTaJud MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO MPHU PEryJIsipHON paboTe BO BpeMsl ceMecTpa M IIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KoHTposisi. HabpaTh pedTHHT MO BceM MOJYJSIM B Ka)JJIOM CEMECTpE,
OPOMTH 1O KaXJAOMY MOAYJIK IUIAHOBBIE KOHTPOJIBHBIE MEPONPUATUS B  TEUEHHUE
HK3aMEHAIIMOHHOW CECCUHM HEBO3MOXKHO.

Jlns 3aBepieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINOJHUTH BCE KOHTPOJbHbIE
MEPONPUSITHSL.

IIpomexyToyHass aTrrecTanMs 10 pe3ysbTaTaM IIEPBOTO CEMECTpa MO JUCIUILINHE
npoxoauT B ¢opme 3aueta. [IpomexyTouHas arrecTanus Mo pe3yjbTaTaM BTOPOTrO CeMecTpa
npoxoauT B (opme auddepeHIUpOBaHHOTO 3adeTa’K3aMeHa, KOHTPOJIMPYIOMIETO OCBOEHUE
KJIIOYEBbIX, 0a30BbIX MOJIOKEHUH JAUCIUILIMHBI, COCTABISIONIMX OCHOBY OCTaTOYHBIX 3HAHHM 110
Hel.
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MeToaMKa OLEHKH M0 PEHTHHTY

CryneHT, BBIOJHUBIINN BCE MPEyCMOTPEHHBIE YIEOHBIM TIAHOM 33JJaHUS U CIAaBIIMNA
BCE€ KOHTPOJIBHBIE MEPOIPUATHUSA, MOTYYAET UTOTOBYIO OLEHKY MO IMCLUILIMHE 3a CEMECTP B
COOTBETCTBUU CO IIKAJIOM:

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

OueHuBaHue JUCHUMUIUIMHBI BENETCS B COOTBETCTBUU C llojokeHwem o TeKyIiem
KOHTPOJIE YCIIEBAEMOCTH U NMPOMEKYTOUHOM aTrTectauuu ctyaeHtoB MI'TY um. H.D. baymana.
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10. IEPEYEHb HWH®OPMAIMOHHBIX TEXHOJIOI'UM, HUCHOJb3YEMBbIX
IIPH N3YYEHNU JUCHUIIVINHBI, BKJIIOYASA ITEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHOOPMALNMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 JTAHHBIX

NudopManmoHHbIe TEXHOJIOTHH:

- OnekTpoHHas WHGOPMAIMOHHO-0Opa3oBaTenbHas cpeaga MI'TY  um. H.D. baymana
obecrieynBaeT JOCTyN K Y4eOHBIM IUIaHaM, pabOYuM MporpaMMaM JIUCIHHUILIMH (MOIyJeH),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM yUEOHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, YKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIMH (MOIYJEH), mporpaMmax MpakTUK,
dbopMupOBaHUE 3JEKTPOHHOTO MOPT(HOINO 00yUaroIIerocs, B TOM YHCIIe COXpaHEHUE ero padboT
U OLEHOK 3a 3Tu paboTsl. llpemycmoTpeHa BO3MOXHOCTH CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MpENoJiaBaTeliel MOCPEACTBOM TEXHOJOTUH U CIIy)O0 1o
NEPEChUIKE U TOJIYYCHHUIO JIEKTPOHHBIX COOOIICHUH MEXIy IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu MHTEpHET.

- DrekTpoHHas moyYTa 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:

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

IIpodeccnonanbubie 6a3bl JAHHBIX:

- Pecypc «MarmmmnaocTpoenue» http://www.i-mash.ru.
- [Mopran mammuaOCTpoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKON BA3bl, HEOBXOJIUMOM
JJIAA U3YUYEHUSA JUCIUITVINHBI

HepequL MaTCpHUAIBbHO-TEXHUYCCKOT'O obecrneueHus JUCHUITIINHBI

Ne,

wn Buj 3ansTuii Buja n HammMeHoBaHue 000pPYA0BaAHUSA

1 | Jlekuuu CHEeIHAILHO 000PYTIOBaHHBIE Ay TUTOPUH C
MYJIbTUMEUIHHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCIIPOU3BECHUS U UMEIOIIUMHU BBIXOJI B CETh
WuTepHeT; momenieHus sl IPOBEACHUS ayAUTOPHBIX
3aHSTHIA, 000pYI0BaHHBIC YIeOHOM MEOECIbIO; Ay AUTOPHH
OCHAIIIEHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTYIMU; KOMIIBIOTEPHBIE
KJIACCHI.

2 | Cemunapsl CHEeIHAILHO 000PYTIOBaHHBIE Ay TUTOPUH C
MYJIbTUMEUIHHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCITPOM3BE/ICHUS U IMCIOIIIMMH BBIXOJ] B CETh
WuTepHeT; momenieHus A TPOBEACHUS ayIUTOPHBIX
3aHSTHIA, 000pYyT0BaHHBIC YUCOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIICHHBIE KOMIIBIOTEPAMH C JOCTYIIOM K 0a3am
JAHHBIX U CeTH MHTEpHET; CTy MK, KOMITbIOTEPHBIC
KJIACCHI.

3 | JlabopaTopHbie paboThHI CIEUAIBHO 000PY/I0BaHHbIE Ay TUTOPHH C
MYJbTUMEIUHHBIMU CPEJCTBAMU, CPEJICTBAMU
3BYKOBOCITPOM3BEICHUS M HIMEIOIIMMHU BBIXO]] B CETh
WHTepHeT; noMelieHus A IPOBEeHUs ay TMTOPHBIX
3aHATHI, 000pyIOBaHHBIE yU4eOHOI MEOETbIO; Ay AUTOPUHN
OCHAIllEHHbIE KOMITBIOTEPAaMH C JOCTYIIOM K Oa3am
TAHHBIX U ceTH VHTepHEeT; CTyIn1; KOMITBIOTEPHBIC
KJIACChI.

4 | CamocTtosaTenbHas pabota | OubnmnoTeka, uMerolas pabodre MecTa Jijisl CTyACHTOB;
BBICTABOYHBIC 3aJIbI; ayIUTOPHUH, OCHAIIICHHBIC
KOMITBIOTEPaMH € JOCTYTOM K ceTH MHTepHeT.
ComuoKyIbTypHOE TPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISIET CTYJICHTY KaU€CTBEHHO BHITIOTHSATh
CaMOCTOSITENILHYIO padoTYy.
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