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Pacnpez[e.rlemle YacoB JUCUMIIJIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 7(4.1) 8(4.2)

Kypce>) Hroro

Henemns 16 8

Bun 3ansruit VI PII VI PII VI PII

Jlexumu 32 32 8 8 40 40
JlaGopatopHsbie 32 32 16 16 48 48
[IpakTuueckue 16 16 8 8 24 24
Wnas koHTaKTHAS 0,25 10,25 0,65 0,65 0,9 0,9
pabora
KoncynpTupoBanue 2 2 2 2
nepes 3K3aMeHOM H
MIPAKTUKOU
Hroro ayx. 80,25 180,25 |34,65 [34,65 |114,9 [114,9
KonrakTnas pabora  |80,25 |80,25 |34,65 |34,65 |114,9 |114,9
Cawm. pabota 127 (127 (31,3 31,3 |158,3 [158,3
Yacs!l Ha KOHTPOJIb 8,75 (8,75 126,35 126,35 |351 (35,1
IMucemenHas padora 15,7 |15,7 1577 (15,7
Ha Kypce
Hroro 216 |216 |108 (108 [324 (324

r. Pa3aunn
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1. LIEJIM OCBOEHMUS AUCLUILINHBI (MOIYJIST)

1.1|Iens ocBOCHUS TUCHMIUIMHEI - H3yYeHUE OOIIUX MPUHIUIIOB TOCTPOCHHSI MAaTEMaTHIECKUX MOJeIel CXeM M KOHCTPYKIIHH
3JIEKTPOHHBIX cpeacTB (DC), BKIIOYAIOMNX TUIIOBbIE, YHU(DUIIMPOBAHHBIE U CTAHJAPTHU30BaHHbIE U3/ICIIHS, UCTIONb3YEMBbIX B
CTaHJAPTHBIX MMaKeTaX aBTOMATU3UPOBAHHOTO MIPOEKTUPOBAHUS U KOMIIBIOTEPHOTO MOJICIUPOBAHNUS, OCHOB
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO IIPOSKTUPOBAHUS 3JIEKTPOHHBIX CPEJICTB U pa3pabOTKU KOMIUIEKTOB TEXHOJIOIMYECKOM
U KOHCTPYKTOPCKOW JTOKYMEHTALUH, @ TAKXKE OCBOCHHUE COBPEMEHHBIX NPOIPaMMHBIX CPEJICTB aBTOMaTHU3UPOBAaHHOTO
MIPOEKTUPOBAHUSA AIICKTPOHHBIX CPEJICTB, CXEM U YCTPOUCTB.

1.2|3amaun:

1.3]- MOJTYUYCHHUE TCOPETUICCKUX U MPAKTHICCKUX 3HAHUI 0 MaTeMaTHYECKUX MOJCIAX 00BEKTOB KOHCTPYKTOPCKOI'O U
TECXHOJIOTHYCCKOT'O ITPOCKTUPOBAHMA, BKIIFOYAIOIIUX THUIIOBBIC, yHI/I(pI/IL[I/IPOBaHHBIC 1 CTAaHOAPTU30BAHHBIC U3ICIINA,
HCTIOJIb3YEMbIX B CTAHAAPTHBIX MMAKETAaX aBTOMAaTU3UPOBAHHOI'O IIPOCKTUPOBAHNA U MOACIIUPOBAHUS JICKTPOHHBIX CPEACTB;

1.4]- nprobpeTeHne TPaKTHICCKUX HABBIKOB BBIIIOIHEHHS PACUCTOB U IIPOCKTHPOBAHMS JICKTPOHHBIX CPEICTB, CXEM U
YCTPOWCTB, BKITIOUAIONIMX THUIIOBBIC, YHH()UIIMPOBAHHBIC ¥ CTAHIAPTH30BAHHbBIC U3/ICNHUS, B COOTBETCTBUH C TEXHHUYCSCKUM
3aganueM c ucrosbzoBanuem CAIIP KiCAD u DipTrace, a Takke pa3paO0TKH KOMIUIEKTOB TEXHOJIOTHYECKOH 1
KOHCTPYKTOPCKOW JIOKYMEHTAIIHH;

1.5|- mprobpeTeHne TeopeTHUECKUX 3HAHUH M MPAaKTHIECKUX HAaBBIKOB B 00JACTH aBTOMATH3AIMHU MTPOSKTUPOBAHHS
AJIEKTPOHHBIX CPEJICTB, cXeM U ycTpoiicTB Ha 06a3ze [IJIMC Ha s3pike VHDL, BKIIFOUAIOIINX THUIIOBBIC, YHU(DUIIMPOBAHHBIE U
CTaHJAPTU30BaHHbIE U3EIIHSL.

2. MECTO JUCHHUTIIUHBI (MOJYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Lukx (paszexn) OIL: [51.B

2.1|TpebdoBaHus K nMpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIEroCs:

2.1.1| Teopust uHpOpMaIyK U HHGOPMAIIMOHHBIC TEXHOJIOTHH

2.1.2| TexHoMOTHH, CTAHIAPTHI U MPOTOKOJIBI BEIYMCIUTEIBHBIX CETCH

2.1.3|Texnonoruyeckas (POESKTHO-TEXHOJIOTHYECKAs ) IPAKTHKA

2.1.4|Texnonoruyeckas (IPOEKTHO-TEXHOJIOTUYECKAs) IPAKTHUKA

2.1.5|BeruncnurensHbIe CHUCTEMBI, CETU U TCICKOMMYHUKAIIUN

2.1.6|CxemoTexnnka

2.1.7|Teopwusi cuCTEM U CHCTEMHOTO aHAITN3a

2.1.8|Beb-nporpammupoBanue

2.1.9|IIpoexTUpoBaHUE HHTEPHET-IIPUIIOKEHUH

2.1.10| TexHon0TMY HHKUHUPUHTA T€OMH(POPMALIMOHHBIX POLIECCOB U CHCTEM

2.1.11| TexHOIOTMY HHKUHUPUHTA POTPAaMMHUPYEMBIX JIOTHYECKUX HHTETPAJbHBIX CXeM

2.1.12|Ananu3 u popmanuzanus TpeOOBaHUMA

2.1.13|Pa3paboTka MH)XEHEPHON TOKYMEHTAIUU

2.1.14|Pa3paboTka TEXHUYECKON TOKYMEHTAIUU B IIPO(ECCHOHATBHON AESTENEHOCTH

2.2| AncuumiMHbl (MOYJIH) U MPAKTHKH, VISl KOTOPBIX 0CBOEHHE JIAHHOM JHCHHUILINHBI (MOYJIs1) HEOOXOAUMO KaK
npejlecTBYOIEE:

3. KOMIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTLIAHBI
(MOJLY.JIST)

ITIK-1: Criocoben pa3padaTbIBaTh JIEKTPHYECKHE CXeMbl, TONOJOTHH, (pu3nyecKkHe NMpeACTaBJIeHHs H NOBeJeHYecKre
ONMMCAaHUS MOJIeJIeli CTAHAAPTHBIX siYeeK HU(PPOBHIX OMOJIHOTEK, a TAKIKE TEXHHYECKYI0 IOKYMEHTALMIO HA UX COCTAB

IIK-1.1. PazpabaTbiBaeT 3j1eKTPpUYECKHE CXEMbI, IOBeJeHYeCKOoe ONHCAHUEe Mojeseil M TeXHUYECKYI0 JOKYMEHTAIUI0
CTAHJAPTHBIX siYeeK HUGPOBBIX OUOIHOTEK

3naTh

DyHKIHOHATBHBIE BOZMOXHOCTH U MeToAnKH ucnonb3oBanus CAIIP neuatnsix miat KiCAD u DipTrace; TumoBsie moaxoas! K
MPOEKTHUPOBAHHUIO Y3JIOB U MOJYJIel dJeKTpOHHBIX cpencTB Ha O6aze IIJIMC Ha sizpike VHDL,; GhyHKIMOHATBHBIE BO3MOXKHOCTH U
Mmeromuku ucroap3oBanust CAITP ModelSim u Quartus 1.

Ymetb

ITpoeKkTHpOBaTh MeyaTHbIC IIIATHl aBTOMATH3UPOBaHHBIM criocodoM ¢ ucnonb3oBannem CAITP KiCAD u DipTrace; npoekTHpoBath
MOBEJIEHYECKOE OIUCAHUE Y3JI0B U MOJYJICH 3JIEKTPOHHBIX cpeacTB Ha 6ase IUINC ¢ ucnonb3oBannem CAITP ModelSim u Quartus
Il.

Baanern

WHCcTpyMEeHTaNbHBIMU CPEICTBAMU MOJICIMPOBAHUS U MPOEKTUPOBAHUS TONOJIOTUY M€YaTHBIX IJIAT,
KOHCTPYKTHBHO-TEXHOJIOTHYECKHX MoyJel ¢ ucnioib3oBannem CAITP KiCAD u DipTrace; HHCTpyMEHTAIBHBIME CPEICTBAME
MOJIETIUPOBAHKS U TIPOSKTUPOBAHKS Y3JI0B M MOYJIEH JIeKTPOHHBIX cpezcTs Ha 6ase ITJIMC Ha si3pike VHDL B CATIP ModelSim u
Quartus I1.




IIK-1.2. BeinosHsier pasMeLleHHe U coeJHHEHHe JIeMEHTOB YJIEKTPUYECKHX CXeM, a TAK#kKe (PYHKIHOHAILHO -JI0rH4ecKoe
MOJe/IMPOBAHNE CTAHAAPTHBIX 4eek HUGPOBLIX OHOAUOTEK

3HaTth

Moienu u alropuTMbl KOMIIOHOBKH 0510k0B DC, MOJIEITH U alrOPUTMBI pazMmerieHus Moayiaeid IC, MOJETIH U alrOpUTMBI
TPaCCHPOBKH coeanHeHui Moayieir DC, cTpykTypy U GyHKIMoHabHbIe Bo3MoxkHOCTH CATIP meuarnsix miatr KiCAD u DipTrace;
A3BIK IPOeKTHpOBaHus nudpoBoit anmaparypsl VHDL, ctpykrypy 1 dyHkunonansHeie Bosmokaoctu CAITP ModelSim u Quartus
Il.

YMmetn

Br16upath THIIOBBIE MOJIETH M aITOPUTMBI KOHCTPYKTOPCKOTO M TEXHOJIOTHIECKOTO MIPOSKTUPOBAHUHI AJISI Pa3padOTKH y37I0B U
MOJIyJIeH SIEKTPOHHBIX CPECTB; MPOCKTUPOBATH MEYATHBIC IUIATH AaBTOMATU3UPOBAHHBIM CIIOCOO0OM ¢ rcnonb3oBaHneM CAITP
KiCAD u DipTrace;

CHHTE3MPOBATh JIOTHYECKUE CXEMBI ¢ TI0-MomIbIo s36ika VHDL 1 poekTipoBaTth crielualn3npoBaHHbIe IU(PPOBBIE YCTPOicTBa
cpenneii cnoxnocTH ¢ ucronszoBanreM CATTP ModelSim u Quartus 1.

Baanern

HaBpIkaMu anropuTMu3anyuy MaTeMaTHIECKUX METOJIOB U HCIIOJIB30BAHMS CTAaHAApTHEIX makeToB I1I1, mpuMeHseMbIx Ui
ABTOMATH3ALIN MaTEMAaTHIECKUX PAacUeTOB MPU MOJIETHUPOBAHUH OOBEKTOB U IIPOLIECCOB C IIEIbI0 aHAIN3a W ONTHMH3AINH X
MapaMeTpOB; HHCTPYMEHTAJIBHBIMH CPEICTBAMH MOJICIUPOBAHUS U MPOSKTUPOBAHKS TOMOJOTHH TIEYaTHBIX ILIAT,
KOHCTPYKTHBHO-TEXHOJIOTHYECKHX Moayel, ncronn3ys CAITP Kicad u DipTrace; vHCTpyMEHTAIBHBIMU CPENCTBAMK
MPOEKTUPOBAHUS IMEKTPOHHOH ammapaTtypsl Ha si3bike VHDL ¢ ucrnions3zoBannem CAITP ModelSim u Quartus 1.

B pe3yabTaTte ocBOeHHS JMCHUILUIAHBI (MOLYJIs1) 00yYaOIMiics TOIAKEH

3.1|13natb:
3.2|YmeTs:
3.3|Baapgers:
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJIS)
Kon HaunmenoBanue pa3ienoB u TeM /Buj 3ausatusi/ | Cemectp / | UacoB | Komneren- | Jlutepatypa ®opma
3aHATHS Kvnc 11070/ KOHTDOJS

Pa3zgen 1. MatemaTHyecKHe MOJEJIH dTana
KOHCTPYKTOPCKOT0 MPOeKTUPOBAHUS
3JIEKTPOHHBIX CPEACTB.

1.1 MaremaTnueckre MOJIENH dTara 7 0
KOHCTPYKTOPCKOTO MPOSKTUPOBAHHUS
3IEKTPOHHBIX CpeacTB. /Tema/

1.2 OO1mas xapakTepUCTHKa OCHOBHBIX 3a7a4 JTara 7 2 [K-1.2-3 JI1.2J12.2
KOHCTPYKTOPCKOTO TIPOSKTHPOBAHHSL. IK-1.2-yY
Marematuyeckue mozenu cxem OC. IK-1.2-B

Marematuueckue Moaenu cxem IC. I'pad
KOMMYTaLlMOHHOM cXeMbl. /JIex/

1.3 Marematrueckue mozenu cxem DC. ['uneprpad. 7 2 IK-1.2-3 JI1.2712.2
B3BeleHHbIi HeOpUEHTUPOBAHHEIN rpad. /JIex/ [K-1.2-y
MK-1.2-B

1.4 Co3nanue 6MOINOTEK CUMBOJIOB U KOPITyCOB 7 4 IK-1.1-3 JI1.2J12.2
kommoHeHToB B CATIP IIT KiCAD. /J1a6/ K-1.1-y
IK-1.1-B
IK-1.2-3
[K-1.2-y
IK-1.2-B

1.5 Pazpaborka neyarnoii miatel B CAIIP DipTrace. 7 2 I1K-1.1-3 JI1.2J12.2
Mp/ [K-1.1-y
IK-1.1-B
I1K-1.2-3
K-1.2-y
IK-1.2-B

1.6 M3yuenne Teopernueckoro marepuana (pabora 7 16 [K-1.1-3 JI1.2J12.2
HaJl KOHCTIEKTOM JICKIIUH ). TIK-1.1-Y
CaMocTosATeNbHOE U3yUeHHE JOTIOTHUTEIBHBIX I[1IK-1.1-B
MH()OPMAIIOHHBIX PECYPCOB (JOpaboTKa [K-1.2-3
KOHCIIEKTA JISKIINH ). TIK-1.2-Y
Brimonnenue 3ananuit TEKyIero KOHTPOIIS T1IK-1.2-B

ycreBaeMoCTH (TIOATOTOBKA K 3aII[UTeE
nabopaTtopHbIX paboT, MOATOTOBKA K
IpakTU4ecKoMy 3aHATuo). /Cp/

Pa3nen 2. Airoput™Mbl ¥ MOAe I KOMIIOHOBKH
oJ0kx0B IC.




2.1 AnropuTMbl ¥ MOJIETIH KOMIIOHOBKH 6110K0B OC. 0
/Tema/

2.2 MaremaTH4ecKkasi IOCTaHOBKA 33Ja4l KOMIOHOBKH 2 [K-1.2-3 JI1.2J12.2
CXeM KOHCTPYKTHBHO YHH(DUIIMPOBAHHBIMU IK-1.2-yY
MOIyIsIMH. MaTeMaTHuecKasi MIOCTaHOBKA 3a/1a4r IK-1.2-B
KOMITOHOBKH € Hcnoib30oBaHueM Moaened BHI u
IT. Jlex/

2.3 OO61mast xapaKTepUCTHKA aITOPUTMOB KOMIIOHOBKH. 2 IK-1.2-3 JI1.2J12.2
IMocnenoBaTenbHbIN aNropUT™M KOMIOHOBKH. /JIex/ IK-1.2-yY

[K-1.2-B

24 3a/iaua MOKPHITHS CXeM HaOOpOM KOHCTPYKTHBHBIX 2 IK-1.2-3 JI1.2J12.2

Moynei. /Jlex/ IIK-1.2-Y
[K-1.2-B

25 Co3aHye IPUHIUINAIBHON 3IIeKTpHYeCKOM 4 I1K-1.1-3 J1.2J12.2
cxeMbl. ['eHepanus crucka nenei 1 KOMIOHOBKa [K-1.1-y
wiatel B CATIP KiCAD. /JIa6/ [K-1.1-B

[K-1.2-3
IK-1.2-y
IK-1.2-B

2.6 KoMIOHOBKa THITOBBIX KOHCTPYKTHBHBIX ¢TUHHUIT 2 IK-1.2-3 JI1.2J12.2

3NEeKTPOHHBIX cpencts. /TIp/ [K-1.2-y
IK-1.2-B

2.7 TpaccupoBka nedatHoi miaatsl B CAIIP I1IT 4 IK-1.1-3 J1.2J712.2
KiCAD B py4HOM HJIM @aBTOMATHYECKOM PEKHMAX. K-1.1-y
/J1ab/ IK-1.1-B

[K-1.2-3
IK-1.2-y
IK-1.2-B

2.8 ITokpeiTHs cxeM HAOOPOM KOHCTPYKTUBHBIX 2 IK-1.2-3 JI1.2J12.2

monynei. /TIp/ [K-1.2-y
IK-1.2-B

2.9 W3yueHre TeopeTHUECKOro Marepuaia (pabora Haf 28 IK-1.1-3 JI1.2J12.2
KOHCIIEKTOM JICKLIUH). [K-1.1-y
CamocTosTenhHOe U3ydeHHE TOTIOTHUTETBHBIX [IK-1.1-B
nH(OPMALMOHHBIX PECYPCOB (JOpaboTKa [K-1.2-3
KOHCTIEKTA JIEKIIHH ). IK-1.2-y
BrinonHenue 3agaHuii TEKyIIEro KOHTPOJIL IK-1.2-B
ycIeBaeMOCTH (IIOATOTOBKA K 3alUTe
71ab0paTOPHBIX padoT, MOATOTOBKA K
IIpaKkTU4IecKoMy 3aHsATHIo). /Cp/

Pazgen 3. AropuT™MbI 1 MO/I€JIM pa3MelleHHs
moayJieii JC B MOHTa:KHOM MPOCTPAHCTBE.

3.1 ANTOpUTMBI U MOJIeNH pa3MmerneHus moayineit OC B 0
MOHTaXHOM IPOCTpaHCTBe. /Tema/

3.2 3amayda pa3MelnieHuss KOHCTPYKTHBHBIX MOAYJICH. 2 IK-1.2-3 JI1.2J12.2
OO6mast xapakTeprCTHKa aJITOPUTMOB pa3MEeIeHHUSI. MK-1.2-y
[TocnenoBarenbHBIN aNITOPUTM pa3MEIIeHus 0 I[K-1.2-B
cBsi3HOCTH. /JIex/

3.3 ANTOpUTM HapHBIX IepecTaHOBOK. MeTox 2 IK-1.2-3 JI1.2J12.2
obparHoro pa3mMenieHus. /JIex/ IK-1.2-y

IK-1.2-B
34 Pa3menienne KOHCTPYKTUBHBIX JIEMEHTOB B 4 IK-1.2-3 JI1.2J12.2
MOHTa)KHOM TIPOCTPAHCTBE. K-1.2-y
IK-1.2-B
/J1ab/
3.5 Merton obpatHoro pa3menienus. /TIp/ 2 IK-1.2-3 JI1.2J12.2
K-1.2-y

I[K-1.2-B




3.6 W3ydenue TeopeTuueckoro Marepuania (pabora Haz 16 IK-1.2-3 JI1.2J12.2
KOHCIICKTOM JICKITHH). [K-1.2-Y
CaMOoCTOsITeNIbHOE U3yUEHHE JIONOTHUTENbHBIX IK-1.2-B
HHPOPMAITMOHHBIX pecypcoB (1opaboTka
KOHCIIEKTA JIEKIUH).

Brimonuenue 3a1anuii TEKyIero KOHTPOIIS
ycHeBaeMOCTH (IIOArOTOBKA K 3all[UTe
n1a0opaTOpHBIX paboT, MOATOTOBKA K
IpakTU4IecKoMY 3aHsATHI0). /Cp/

Paznen 4. Anroput™Msbl 4 MOAeTU TPACCUPOBKH
coennHeHuii monyeii IC.

4.1 ANTOPUTMBI M MOJICJIN TPACCUPOBKU COCTUHCHU I 0
moxyneit OC. /Tema/

4.2 TpaccupoBKa IPOBOAHOIO MOHTaXa. AJITOPUTMBI 2 IK-1.2-3 JI1.2J12.2
Kpackana u [Ipuma nocTpoeHus KpaTdaiiiero [K-1.2-y
CBsI3bIBAIOLIETO JiepeBa. Anroput™ Ilpuma npu IK-1.2-B
OTPAaHWYEHHSAX Ha JIOKaJbHbIE CTETIEHH BEPILIH.

Marpuna Ilreitnepa. /Jlex/

4.3 Merton BeTBel U rpaHuLl. DBPUCTHYECKHH METON 2 IK-1.2-3 JI1.2J12.2
noctpoenuss KCJI. [Toctpoenue nepeBbeB IK-1.2-Y
neuyatHbIx coequHeHuil. Cton6 lTeitnepa. I1K-1.2-B
DBpPUCTUYECKHIA aITOPUTM IOCTPOESHHS IepeBa
eitnepa. /Jex/

4.4 TpaccupoBka ne4aTHbIX coeiuHeHul. /JIex/ 2 IK-1.2-3 JI1.2J12.2

MK-1.2-y
IK-1.2-B

4.5 MaremaTtnyeckue MOJEIN MOHTaXXHOTO 2 [K-1.2-3 JI1.2712.2
npoctpancTBa. BonHoBoit anropurm JIu IK-1.2-Y
TPAcCUPOBKH [1€YATHBIX COEANHEHUI. I1K-1.2-B
Mopndukanuy BOJIHOBOTO aJrOPHTMa: METOJ
IIyTEBBIX KOOPJUHAT, METO/ KOJUPOBAHUS BECOB
sTYeeK TUCKPETHOTO paboyero MmoJist 110 MOAYIIO TPU
u MeToioM Akepca. MeToabl yCKOpeHHs paboThl
BOJIHOBOTO ajiroputMa. /JIex/

4.6 Anroputm PabuHa. AJTOPUTM CIIEKECHHUS 3 TIIIbIO. 2 IK-1.2-3 JI1.2J712.2
Jly4eBoii anroputm TpaccupoBku. /Jlex/ [K-1.2-y

IK-1.2-B
4.7 Pacrmipenenenns coemuHEHH IO CIIOSIM MTEYaTHOM 2 I1K-1.2-3 JI1.2J12.2
wiatel.  /JIex/ MK-1.2-y
IK-1.2-B

4.8 TpaccupoBka nieyaTHbIx miar. /J1a6/ 4 IK-1.2-3 JI1.2J712.2
MK-1.2-y
IK-1.2-B

4.9 TpaccupoBka npoBoAHBIX coenuHeHuit. /TIp/ 2 IK-1.2-3 JI1.2J12.2
MK-1.2-y
IK-1.2-B

4.10 Pacnipenenenue npoBOASIINX COSTUHEHUH 11O 4 MK-1.2-3 JI1.2J12.2
cyosiM nipu KoHcTpyupoBanuu JC. /J1ad/ MK-1.2-y
IK-1.2-B

4.11 ITocTpoenue 1epeBbeB MEYATHBIX COSAUHEHUMN. 2 I1K-1.2-3 JI1.2J12.2
Mp/ IK-1.2-y
IK-1.2-B

412 Wzyuenue Teopernueckoro Marepuaina (padora Haz 40 IK-1.2-3 JI1.2J12.2
KOHCIIEKTOM JICKLIUH). MK-1.2-y
CaMocTOSITeNbHOE U3yUYEHUE JIOTIOTHUTEIbHBIX I1K-1.2-B

nH(OPMALIMOHHEIX PECYPCOB (I0paboTKa
KOHCIIEKTA JICKIIVH).

Brinmonnenue 3aianuii TEKyIero KOHTPOIIS
ycneBaeMocCTH (TIOTOTOBKA K 3aIUTe
nabopaTopHBIX paboT, MOATOTOBKA K
pakTU4ecKoMy 3aHsATuI0). /Cp/

Paznen 5. Teopernueckoe 0CHOBbI CHHTE3a
Joruyeckux cxeM. OCHOBHBIE DJIEMEHThI 3bIKa
VHDL.




51 Teopernueckoe OCHOBBI CHHTE3a JIOTHYECKHUX CXEM. 0
OcHoBHBIE 271eMeHTH! s13b1ka VHDL. /Tema/

5.2 OCHOBBI MOJICTTUPOBAHUS JIOTHYECKHX CXEM C 2 IK-1.1-3 JI1.1J12.1
ncrnoabp3oBaHueM s3pika VHDL. [K-1.1-y
BbICOKOYpOBHEBBII CUHTE3. JIOTHUECKHIA CHHTE3. [K-1.1-B
CTpYKTypHOE U TIOBEICHYECKOE OIMCaHNe IK-1.2-3
uudpoBoi cucreMsl. /Jlek/ [K-1.2-y

IK-1.2-B

53 Jlexcuueckue 3IeMEHTHI U TUIIBI JaHHBIX. 2 IK-1.1-3 JI1.1J12.1
Hexnapanuu. MaTepdeiic 1 apxuTekTypa 0ObeKTa. IK-1.1-y
ATpubyTsl U uMena. Onepatopsl. [ToHsTHE cCUrHAIA I[K-1.1-B
B si3bike VHDL. JlenbTa-3anepxka. /JIex/ IK-1.2-3

MK-1.2-y
IK-1.2-B
5.4 [TocnenoBarenbHble onepaTopsl. /JIex/ 2 MK-1.1-3 JI1.1J12.1
MK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
55 OrnrcaHue U MOJICIMPOBAHHE CHCTEMBI JIOTHYECKHX 4 I1K-1.1-3 JI1.1J12.1
¢bynkuuit. /J1ad/ MK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B

5.6 Bynessl pyHKIHH. METOIBI TPECTABICHUS CHCTEM 2 IK-1.1-3 JI1.1J12.1
OyneBbIx GyHKIUH. MuHIMH3a1Ms OyIeBbIX MK-1.1-y
¢bynkuuit. /Tp/ IK-1.1-B

IK-1.2-3
MK-1.2-y
IK-1.2-B

5.7 OCHOBBI MOJICTTUPOBAHUS JIOTHYECKHX CXEM C 4 IK-1.1-3 JIT.1J12.1
ucnonb3oBaHueM s3pika VHDL u nakera [K-1.1-y
ModelSim. /JTa6/ [K-1.1-B

IK-1.2-3
MK-1.2-y
IK-1.2-B
5.8 IMokpsiTue 6ynesoii cetu kinactepamu. /I1p/ 2 IK-1.1-3 JI1.1J12.1
MK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B

5.9 W3yueHre TeopeTHUECKOro Marepuaia (pabora Haf 27 IK-1.1-3 JI1.1J12.1
KOHCIIEKTOM JICKLIUH). K-1.1-y
CaMocTOSITeNbHOE U3yUEHUE JIOTIOTHUTEIbHBIX IIK-1.1-B
nH(OPMALMOHHEIX PECYPCOB (IO0paboTKa MK-1.2-3
KOHCIIEKTA JICKIIHH ). I1K-1.2-y
Brinonnenue 3aganuil TeKynero KOHTpOJIs IK-1.2-B
ycreBaeMocTd (IOATOTOBKA K 3aIllUTe
nabopaToOpHBIX paboT, MOATOTOBKA K
MpaKTHIECKOMY 3aHATHIO). /Cp/

5.10 [MapannensHbie onepatopsl. /JIex/ 2 [K-1.1-3 JI1.1J12.1
MK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B

5.11 Ornucanye ¥ MOJIEIMPOBaHNE HEPETYIISIPHBIX 2 IK-1.1-3 JIT.1J12.1
Jorudeckux cxem. /IIp/ IK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y

IK-1.2-B




5.12 OrnucaHue U MOJEIMPOBAHUE PETYILIPHBIX CXEM C 4 IK-1.1-3 JI1.1J12.1
HCTIOJIb30BaHUEM HEePapXU4eCKOTO OMHUCAHMS. IK-1.1-y
/J1a6/ IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
5.13 OrnrcaHue U MOJICTMPOBAHHE PETYISPHBIX CXEM C 4 IK-1.1-3 JI1.1J12.1
HCIIOJIb30BaHUEM OIIepaToOpoB generate, generic. [K-1.1-y
/J1ad/ [K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
5.14 H3yueHne TeopeTHuecKoro Marepuaia (padorta Hajl 12 IK-1.1-3 JI1.1J12.1
KOHCIIEKTOM JICKLIUH). [K-1.1-y
CaMOCTOSITEIEHOE U3YyUYCHUE JTOTIOTHUTEIBHBIX [K-1.1-B
nH(OPMALOHHBIX PECYPCOB (JO0paboTKa IK-1.2-3
KOHCIIEKTA JIEKIIHH ). IK-1.2-Y
Beinonnenue 3a1aHuil TeKynero KOHTPOJIs I1K-1.2-B
ycreBaeMoCTH (IOATOTOBKA K 3aIllUTe
n1abopaToOpHBIX paboT, MOATOTOBKA K
MIPaKTUYECKOMY 3aHsATHI0). /Cp/
Pa3gen 6. Opranuzanus onucanne nugpoBoii
cuctembl Ha si3bike VHDL.

6.1 Opraxuzanys onucanyue HupoBoi CUCTEMBI Ha 0
si3pike VHDL. /Tema/

6.2 Hexnaparust uaTepdeiica oonekra. [Ipoueaypsr u 2 IK-1.1-3 JI1.1J12.1
bynkuuu. /Jlex/ MK-1.1-y

IK-1.1-B
[K-1.2-3
MK-1.2-y
IK-1.2-B
6.3 Maxersl. bubmuorexkn VHDL-omucannii. /Jlex/ 2 MK-1.1-3 JI1.1J12.1
K-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
6.4 Oynkmu 1 npouenypst. /J1ad/ 4 MK-1.1-3 JIT.1J12.1
MK-1.1-y
IK-1.1-B
IK-1.2-3
[K-1.2-y
IK-1.2-B

6.5 H3yueHre TeopeTHUECKOro Marepuaia (paboTta Hajl 8,3 IK-1.1-3 JI1.1J12.1
KOHCIIEKTOM JICKLIUH). K-1.1-y
CaMocCTOsITeTbHOE H3yUeHHE JOTTOTHUTEbHBIX I1IK-1.1-B
nH(OPMALMOHHEIX PECYPCOB (I0paboTKa MK-1.2-3
KOHCIIEKTA JICKIIHH ). I1K-1.2-y
BrImonmHeHNE 3a1aHUI TEKYIIETO KOHTPOJIS I1K-1.2-B
yCIeBaeMOCTH (TIOATOTOBKA K 3alUTe
nabopaTopHsIX pador). /Cp/

Pa3nen 7. CunTe3 CX€M IO ONMMCAHUAM HA SI3bIKe
VHDL.

7.1 CuHTe3 cxeM 10 onucaHusaM Ha s3sike VHDL. 0
/Tema/

7.2 [TonsATHE CUHTE3UPYEMOTO MOIMHOKECTBA A3bIKA. 2 MK-1.1-3 JI1.1J12.1
KomupoBanue naHHBIX IPH CHHTE3E. [IK-1.1-y
CHHTE3UpyeMble U HE CHHTE3UPYyEMbIe OIIepaTOPHhI [K-1.1-B
1 KoHCTpyKIuH. /JIex/ IK-1.2-3

[K-1.2-y

IK-1.2-B




7.3 Ornucanue U MoJeIUpoBaHue TpUrrepos. /IIp/ 2 IK-1.1-3 JI1.1J12.1
MK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
74 OrnricaHue ¥ MOJICIMPOBAHNE KOHEUHBIX aBTOMATOB. 2 IK-1.1-3 JI1.1J12.1
Mp/ IK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
7.5 Cunre3 VHDL-kona 8 CAIIP Quartus. /J1a6/ 4 IK-1.1-3 JI1.1J12.1
MK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
7.6 Mopenuposanue mudparopos/emudparopos B 2 IK-1.1-3 JI1.1J12.1
CAIIP Quartus. /TIp/ MK-1.1-y
IK-1.1-B
MK-1.2-3
MK-1.2-y
IK-1.2-B
7.7 W3y4enne TeopeTuueckoro Marepuaia (pabora Haz 11 IK-1.1-3 JI1.1J12.1
KOHCIICKTOM JICKIIHH). IK-1.1-y
CaMOoCTOSITENIbHOE U3YyUCHHUE JIOTIOTHUTEIbHBIX I[K-1.1-B
HHPOPMAITMOHHBIX peCcypcoB (IopaboTka IK-1.2-3
KOHCIIEKTA JICKIIUH ). [K-1.2-y
BeInosHeHHE 3a/1aHUH TEKYIIETO0 KOHTPOJIS IK-1.2-B
ycHeBaeMOCTH (IIOATOTOBKA K 3all[UTe
n1abopaTOpHBIX paboT, MOATOTOBKA K
IIpaKTU4IecKOMY 3aHsATHIO). /Cp/
Paznen 8. KypcoBoii npoekT.
8.1 Kypcosoii mpoekr. /Tema/ 0
8.2 KypcoBoii mpoexT. 15,7 IK-1.2-3
IIpuMepHBIe TeMBI KypCOBOT'O MPOEKTA: IK-1.2-y
MOCJI€ZI0BATENbHBIN aJTOPUTM KOMIIOHOBKH C [K-1.2-B
WCIIONb30BaHUEM MOJIENH rumneprpada;
IIOCJIE0BATETbHBIN aNTOPUTM KOMIIOHOBKH C
WCIIONIb30BAHUEM CITMCKOB IIETEH 110 JJIeMEHTaM;
II0CJIeI0BATEIbHBIN aNTOPUTM pa3MeLIeHHs 10
CBSI3HOCTH; METOJT 00PAaTHOTO Pa3MELICHHS;
aNTOPUTM NAPHBIX IEPECTaHOBOK; TOKPHITHE CXEMBI
Ha0OPOM KOHCTPYKTUBHBIX MOAYJIEH; aIrOPUTM
Kpackana; anroputm [Ipuma; anropurm IIprma npu
OTpaHWYEHHH Ha JIOKANbHBIE CTEIICHU BEPLINH,
IBPUCTUYECKUH aNTOPUTM TTOCTPOCHHS
KpaTyaiero cBA3bIBAIOIIETO AEPEBa; BOIHOBOM
aNTOPUTM TPACCHPOBKH; METO]] KOTUPOBaHKE BECOB
ST9eeK 10 MOAYIIO 3; anroput™ PabuHa; BoaHOBOM
AITOPUTM TPACCHPOBKH C UCTIOJB30BAHUEM
OXBATBIBAIOLIETO NPSIMOYTOJIBHUKA; AITOPUTM
CIISKEHHS 3a ETbI0; AITOPUTM AKepca; MEeTO
BCTPEYHOH BOJIHBI; aJITOPUTM PACCIOCHUS
MHOTOCJIOHOH NeYaTHOM TUIATHL.
/KIIKP/
Pazgen 9. IIpomeskyTouHas aTTecTalus.
9.1 ITpomexxyrouHas aTTecranus. /Tema/ 0




9.2

Wnas xoHTakTHas pabora. /MKP/ 7

0,25

IK-1.1-3
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B

9.3

3auer. /3a0/ 7

8,75

IK-1.1-3
MK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B

9.4

Wnast konraktHas pabora. /MKP/ 8

0,65

MK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
I1K-1.2-B

9.5

KoncynsrupoBanue nepej sk3ameHoM. /Kue/ 8

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B

9.6

Dk3aMeH. /OK3aMeH/ 8

26,35

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B

5. OHEHOYHBIE MATEPHAJIbI 11O JTUCIHUIIJIMHE (MOJY JIIO)

OHGHO‘IHLIG MaTepuaibl IPUBEACHBI B IPUIIOKECHUHN K pa60qel‘/'1 nporpamMmme JUCHUITIMHBL (CM. JOKYMEHT «OHGHO‘IHHG MaTepuabl 1o
JUCLUIIINHE «ABTOMaTI/ISaL[I/Iﬂ KOHCTPYKTOPCKOI'O U TEXHOJIOTUYCCKOT'O HpOCKTHpOBaHI/Iﬂ»).

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHHME JMCITUIIJIMHBI (MOAY JIs1)

6.1. PexomMenayemas qutepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

No ABTOpBI, COCTaBUTENIN 3arnaBue UsnarenscrBo, | Komuuecto/
rox Ha3zBanue DbC
JI1.1 |Bu6wuo I1. H. CHHTE3 TOrHYECKHUX CXEeM C UCIOJIb30BaHueM si3pika VHDL Mockaa: 5-93455-152-

COJIOH-¢ 3,

2016, 384 c. http://www.ipr
bookshop.ru/9
0421.html

JI1.2 |Camnpsikun A.H. ANTOPUTMUYECKHE METO/IbI aBTOMATH3AIMU KOHCTpyupoBaHus |Ps3ans: Book Jet,[978-5-907400-
AJIEKTPOHHBIX CPEICTB : YueOHOE mocobue 2021, 116¢ 70-2,
https://elib.rsre
u.ru/ebs/downl
0ad/2902
6.1.2. lonoHUTEIbHAS TUTEPATypa

Ne ABTOpBI, COCTaBUTENN 3arnaBue WzpatensctBo, | KommuectBo/
rox Ha3Banue DbC

JI2.1 |Ilepenspoiizen E. 3. [Ipoextupyem nHa VHDL Mockaa: 5-98003-113-

COJIOH-IIpece, |8,

2016, 448 c. http://www.ipr
bookshop.ru/9

0308.html




No ABTOpBI, COCTaBUTEIH 3arnasue UsnarensctBo, | Komuuectso/
rof Ha3Banue DbC
JI12.2 |Cemorun B.A. MammHHOEe KOHCTPYHUPOBAaHUE DIEKTPOHHBIX YCTPOMCTB : M.: CoBetckoe |, 96

VYueOHmnk panuo, 1977, 384

C.

6.3 Ilepeuens mporpaMMHOro odecrneveHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 Hepe'{e}lb JIMIEH3UOHHOI'0 B CBOOOIHO pacnpocTpaHnsieMoro nporpaMmmMHoOro 06ecrle'{emm, B TOM 4YMCJI€ OTCYECCTBCHHOI'0

NMPOHU3BOJICTBA
HanmeHnoBanue Onucanue
OnepanuoHHas cucrema Windows|Microsoft Imagine: Homep noamucku 700102019, 6eccpouno
XP/Vista/7/8/10
Kaspersky Endpoint Security KomMmepueckas THIEeH3HS
MathCAD KoMMmepueckast THIEeH3HsT
KiCad Caobomnoe ITO
Qt JInuensus Opensource
Dev-C++ Csoboguoe I1O
Visual studio community Cao6omnoe ITO
LibreOffice Coboanoe 1O
Adobe Acrobat Reader Csobonmnoe I10
Quartus 118.1 Web Edition Ceo6oanoe I1O
ModelSim Ceobomanoe ITO

6.3.2 Ilepeyenb nHGOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

50 yueOHO-aAMUHUCTPATHBHBINA KOPITYC. ydeOHast ayIuTOpHs ISl MPOBENCHUs y4eOHBIX 3aHATHH Crieruann3upoBaHHAs
Mebenb (28 mocaJouHbIX MECT), MarHUTHO-MapKepHasi JOCKa, JOCKa MHTEPAKTUBHAs, MyJIbTHMenua npoekrop (Ben-Q),
3ByKoBbie KosoHkH. Octpputorpader: C1-55 - 5 mr., C1-67 - 1 ir., C1-65 - 1 mr. Ocumsuiorpad ¢ mamsiteio TDS 1001B - 2
wit. 'eneparopsr: I'3-118 - 5 wt., [3-112 - 4 mit. I'enepatop ummynscoB '5-54 - 1 mit. bnok nuranus, - 2 mt. Maker ALIIT
¢ komoBeIM guckoM — 1 mr. Ontumerp «lopusonT» - 1 wmT. JlabopaTopHsiii creHn «BoNbIION WHCTPYMEHTANIBHBIN
Mukpockom» - 1 mt. Jlaboparopuslit cradbunuzatop TEC88 — 3 mit., Bechl TeXHOJIOTHUeckue — 1 mr., miorrep — 1 mr.

IIK: Intel Pentium/1Gb — 5 ., Intel 2 Duo E7400/4Gb — 1 mt. Bo3MOXHOCTh MOIKIIOYCHUS K ceTH MHTepHEeT u
o0ecrneyeHrneM OCTyIa B AJIEKTPOHHYIO HH(OpMalnoHHO-00pa3oBaTenbHyto cpeny PIPTY

50a y4eOHO-aIMHUHUCTPATHBHBIN KOPIyC. ydeOHas ayAUTOPUS At IPOBEICHNUS yISOHBIX 3aHsTHI Crieann3upoBaHHas
Meberhb (42 TOCcamouHBIX MECT), MarHUTHO-MapKepHast T0CKa, 0CKa MHTEpaKTHBHAsA, MyJIbTH-Meqna mpoexTop (Ben-Q),
3BYKOBBIE KOJIOHKH.

IIK: Intel 2 Duo/4Gb — 1 mr., Intel i3 550/4Gb — 11 mT. Bo3MOXHOCTb MoIKIIIOYeHUS K ceTh MHTep-HeT u obecreueHreM
JOCTYTIA B DJIEKTPOHHYIO WH(GOPMAIMOHHO-00pa3oBarenbhyo cpeny PITPTY

128 y4eOHO-aIMUHHCTPAaTUBHbIH KOpIIyC. yueOHast ayJUTOpUS AJISI IPOBe-IeHUS YueOHbIX 3aHaATHi Crienuanu3nupoBaHHas
Mebenp (24 mocago4yHBIX MECT), MarHUTHO-MapKepHasi J0cka, MyinbTumenua npoekrop (Ben-Q), 1 skpan, 3BykoBbIE
KOJIOHKH.

IIK: AMD A10-6700/8Gb — 10 mrt., AMD A10 PRO-7800B/8Gb — 4 wrt., Intel i3-2120/8Gb — 1 wr., Intel 2 Duo
E7200/6Gb — 1 mr. Bo3MOKHOCTh MOIKIIOYECHHsS K ceTH HHTEepHeT W o0ecIedYeHHeM [OCTyla B BICKTPOHHYIO
nHPOPMAIMOHHO-00pa3oBarenbHyto cpeny PITPTY

155 y4eOHO-aAMIUHUCTPATUBHBIN KOPITyC. ydeOHast ayANTOpus I IIPOBEACHNUs YueOHBIX 3aHATHH Crenuann3upoBaHHas
Mebernb (24 mocaloYHBIX MECT), MAarHUTHO-MapKepHasl T0CKa, HHTePAKTHUBHAsS J0cKa, MynbTiMeana npoektop (Toshiba),
3BYKOBBIC KOJIOHKH.

[IK: Intel i5-3470/8Gb — 12 ., Intel i5-2400/8Gb — 2 mir., Intel 2 Duo E7200/4Gb — 2 1T. BO3MOKHOCTE [TOIKIIOUEHHS K
cetu MHTepHET 1 00ecnieyeHneM 0CTyIa B 3IEKTPOHHYIO HH(pOpMannoHHO-0pa3oBatensHylo cpeny PIPTY

157 a yueOHO-aIMHHUCTPATUBHBII KOPITYC . yueOHas ayIUTOPHS JUIS IPOBEICHHS yIeOHBIX 3aHATHIT CrienaIn3npoBaHHAS
Mebenb (12 mocalo4yHBIX MECT), MarHUTHO-MapKepHas Jocka, Myiabtumenua mpoektop (ACER), 1 skpaH, 3ByKoBbIe
KOJIOHKU.

IIK: Intel i5-4590S/16Gb — 11 mr., Intel i3 550/4Gb — 1 mr. B03MOKHOCTb OHEFHFFFOHRIBBORKEGRML M FECRSIPT 1

obecreueHneM JOCTyna B JIEKTPOHHYIO MHOOPMaHOHHO-00pa3oBaTenbHyto cpeny PIPTY

HUNI T II:I_I T TTULANTVICATT JJT UTTiov mioanrivicbro
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8. MESHOAIECKITE MAGEIAT IO AT B AT (MOAY 110)

Meroaeckoe obecriedeH e NUCIHILTHEb IPHBEICHO B IPHIOKEHIH K paboUeii IpOrpaMMe TUCIHILTHHBI (CM. JTOKYMEHT
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BbIMYCKAFOLLEM
KA®E/IPbI

noAnncAHO
MPOPEKTOPOM IO YP

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt
BsiuecnaBosud, MpopekTop Mo y4ebHoi paboTte
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