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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Hucnunmuna «udpoBas 2IeKTpoHHKa» HMeeT HeJdbi cHopMUpOBaTh y 00YyUYarOIIUXCS
npodeccuonanbuyto YK-1 komnerennuo B coorBerctBuu ¢ TpedboBanusimu ®I'OC BO mo Hampas-
JeHnt0 oaAroToBku OakanaBpoB 15.03.04 «ABTomaTu3aius TEXHOJIOTHUYECKUX MPOIECCOB U MPOM3-
BOJICTB» C YYETOM HANpPaBIEHHOCTH OakKalmaBpCKOW MPOrpaMMbl — « ABTOMATH3AIUs TEXHOJIOTHYE-
CKHX IIPOIIECCOB U MPOU3BOJICTBY.

Henstmu u3yuenus: aucuutuinabl «{udpoBast a1eKTpoHUKaY SBISIOTCS:

® [IOJIyYCHHE CTYJCHTAMH 3HAHHHA O CIOco0ax co3JaHus UGPOBBIX YIIPABISIOMINX
CHUCTEM Ha OCHOBE COBPEMEHHOM AJIEMEHTHOM 0a3bl.

® OBJAJEHUE COBPEMEHHBIMH MHTETPUPOBAHHBIMHU MaKETaMU JJI CO3JaHUs MPOCKTOB
KaK C UCIIOJIb30BaHUEM TpaUIeCcCKOro peaakTopa, TaK U S3bIKOB BEICOKOTO YPOBHS.

® 03HAKOMJICHHE CTYJCHTOB C MPAKTUYCCKUMU MpoOIeMaMu pa3paOdOTKH, UCCIICIOBA-
HUS M peaju3allii CHCTEM aBTOMAaTH3allMK IPOU3BOJICTBEHHBIX IPOILIECCOB Ha 0ase
U (HPOBON CXEMOTEXHUKH.

® [IOATOTOBKa Oyaymiero OakaiaBpa K Y4aCTHIO B MCCJICIOBAaHUH, Pa3pabOTKe M IKC-
IJTyaTaly CUCTEM aBTOMATH3alUN TEXHOJOTHYECKHUX MIPOLIECCOB U MPOU3BO/ICTB.

3amaun m3ydeHus nuciuiumHbl «l{udpoBas 3yeKTpoHHMKA» OXBATHIBAIOT TEOPETUYCCKUE U
MPAKTHYECKUE KOMIIOHEHTHI JACATEILHOCTH ITOrOTaBIMBaEMOro OaKaiaBpa.

Crenn(uka Kypca yYUTBIBA€T OCOOCHHOCTH HH(POPMAIIMOHHBIX TEXHOJIOTHI JUTS CTYICHTOB C
OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3710pOBbsi. lIpenogaBanue HaHHOrO Kypca MPOUCXOJIUT C HC-
MOJIb30BaHUEM aIaNITUPOBAHHON KOMITBIOTEPHON TEXHUKHU.

O6bexkramu pohecCHOHATbHOM ACSITENFHOCTH B paMKax M3y4yaeMOW JAUCUUIIIMHBI (MOMYJIS)
SIBJISTFOTCSI

—  TPOAYKIHS M O00OpYJAOBaHUE PA3IMYHOTO CIY>KEOHOTO HA3HAUEHUS MPEINPHUATHN U
OpraHu3alyi, IPOU3BOICTBEHHBIE U TEXHOJIOTHUECKHUE ITPOLECCHI €€ U3TOTOBIICHUS;

— CpeIcTBa TEXHOJOIMYECKOIO OCHAIECHUS aBTOMATU3ALlMH, YIIPABJICHUS, KOHTPOJI,
JIMarHOCTUPOBAHUS, UCIBITAHUNA OCHOBHOI'O M BCIIOMOIaTEIbHOI'O IPOU3BOJCTB, HUX
MaTeMaTHYeCKoe, MPOrpaMMHOe, HHPOPMAIMOHHOE M TEXHHYECKoe oOecreueHue, a
TaK)X€ METObI, CIIOCOOBI M CPENICTBA MX MPOCKTUPOBAHUS, U3TOTOBIEHUS, OTIAAKH,
MIPOU3BOJCTBEHHBIX UCIBITAHUH, SKCILTyaTalldd U HAYYHOTO MCCIIEIOBAHUS B pa3iiny-
HBIX OTPACIISIX HAIMOHAJIBHOIO XO351CTBA.

2 MecTo aucuunauHbl B crpykrype OIIOIT

Jucuunnuna «{udposas snexkrponuka» b1.B.JIB.05.01 oTtHocuTca kK 4acTH 0Opa3oBaTelib-

HOMW mporpaMmsl, GopMUpYyEMOH ydacCTHUKaMHU 00pa30oBaTeIbHBIX OTHOIIEHHUH, K JUCIUIUIMHAM O
BBIOOPY 00ydaromuxcs.

Jucnunnuna npenonaercs B VI cemectpe Il kypca ounoii ¢opmbr o0ydenusi, popma mpo-
MEXYTOYHOH aTTeCTaIlUH: SK3aMEH.

Hucuumnuna npenogaercs B VI cemectpe Il kypca 3aounoit ¢opmbl o0yuenus, popma
MIPOMEKYTOYHOM aTTECTAIMH: IK3aMEH.

[Ipuctynas K U3y4eHuIo JUCUUIUIMHBL «L{udpoBast 37eKTpOHNUKa», CTYI€HT UMEET 3HAHUS U
HaBBIKM 10 JUCHUIUIMHAM: «JIuHelHas anrebpa u aHanIuTHUYECKas reomeTpus», «HxeHepHas rpa-
¢dukay, «Teopernueckas MexaHuKay, «PU3uKay, «DIEKTPOTEXHUKA U 3JIEKTPOHUKa», « TexHude-

CKHE CpCACTBA aBTOMATU3alln), <<TeOpI/I$I ABTOMATHUYECKOT'O YIIPABJIICHUA .

3 [lnanupyemble pe3yJibTaThbl 00yUeHHs M0 JUCIUIITTUHE



®opMupyemMble KOMIETEHIUU

(k00 u HaumenoBaHue)

HNapukaTopsl
JOCTHIKEHHUS] KOMIIeTeH Ui
(k00 u popmyrupoexa)

IInanupyemble pe3yJibTAThI
00y4eHM 10 JMCHUILINHE

VK-1. Cnocoben ocywecmensimo
HOUCK, KPUMUYECKUT AHATU3 U
cunmes ungopmayuu, npume-
HAMb CUCTEMHBIU NOOX00 OJIA
Peuenst ROCMAGNIEeHHbIX 3a0ay

VYK-1.1. Aranu3upyerT 3a1ady,
BBIJIEJISASL €e 0a30BbIe COCTABIIS-
I0IUE

3HaTh CrIeNI(HUKYy CHCTEMHOTO IO~
Xo1a

3HaTh cneunq)m(y JJIOTUYCCKHUX MCTO-
JOB aHAJIM3a U CUHTEC3a

YMeTh IPOBOIUTE aHATIN3 3a/1a4H,
BBIJICIIATE ¢ 0a30BbIC COCTABIISAIONINE
1 GOPMYITHPOBAThH PE3yIBTATHL, KOTO-
pbie He0OXOIUMO TOCTUTHYTh

YMeTh NpUMEHSATh CUCTEMHBIHN MO~
XOJ] U aHAJIN3a M PEUICHUS TIOCTaB-
JIEHHBIX 3a7a4

VK-1.2. Onpenensier u paHxu-
pyeT uHpopManuo, TpedyeMyro
JUISL pEIICHUSI TOCTABICHHOM
3a1a4n

Brnaners HaBBEIKaM# PaOOTHI C HAy4-
HOW 1 yueOHOH TuTepaTypoi

BiazeTs MeTOaMU KPUTHYECKOTO
aHaM3a M CUHTe3a HH(OpMaLuu

YMETh onpenenaTs 1 paHKUPOBaTh
HEOOXOAUMYIO IUIS PEIICHHUS TIOCTaB-
JICHHOW 3a7a4i HH(OPMAIIHIO

VYK-1.3. OcymiecTBisieT MOUCK
MH(POPMALIUH IS PELICHUS M0-
CTaBJICHHOM 3a7a4H 110 pas3ny-
HBIM THIIaM 3aIpOCOB

YMeTb IPUMEHSTh METOJUKH ITOUCKA,
cbopa 1 006paboTKK HHPOPMAITHH TTO
Pa3IMYHBIM THIIAM 3aIIPOCOB

YMeTh OCyIIECTBIATh TOUCK HHPOP-
MallM¥ 110 PA3IMYHBIM THIIAM 3aIpo-
COB

4 O0beM IUCHUILIUHBI

O0beM JUCHUIIIIMHBI COCTABJISCT .

e 33au. ef., Bcero 108 akagem. 4. Ha oyHOU hopme 0OyUeHHUS.
e 3 3au. ef., Bcero 108 akazem. 4. Ha 3a04HOM popme 00yUeHUs.




5. Coneprxxanue QU CHUNTHHBI

Ouynas dopMa 00yueHus

HaumeHoBaHue pa3iesioB U TeM
JTUCIHUIINHEI

Bcero
(akamem.
Yachbl)

B TOM YHCJIC:

KonrtakTHas paboTa (paboTa Bo B3aMMOJEHCTBHIH C TIpenojaBaTenem)t

Jlexuun

IIpakTuueckue
(cemuHapckue)
3aHATUSA

JlaGopaTopHbie
3aHITHS

KPII

Bcero

CamocrosiTeJibHAsA
padora
o0yuaruierocs

V1 cemectp

Pa3gen 1. Beenenue. Anredpa JOrMKH.

Tema 1.1 Axcuomsl anreOpsl toruku. Jlornueckue
¢ysakuun. TabauIbl HCTHHHOCTH.

Tema 1.2. TeopeMbl U TOXKAESCTBA aAreOPHI JIOTHKH.

Paspen 2. Jlornyeckue pyHKUMH IBYX IlepeMeH-
HBIX.

Tema 2.1. In3broHKIMS, KOHBIOHKIIUS, CIIOXKEHHE 10
MOJIYITIO 2, OTpHIIAHHE.

Tewma 2.2. 3anmce QpyHKImiA B Buge CoBeprieHHON
JwuzwsronktuBHOU HopMmansHoit @opmel (CAHD).

Paznen 3. MUHUMH3aIMH JOTHYECKUX PYHKIHUH
Tema 3.1. MUHMMU3AIIH JOTHYECKUX QYHKIHII C
nomMoIneko kaptel Kapao.

Tema 3.2. Metoa MUHUMH3AIMH C IIOMOIIBIO THa-
rpamMm Beiiua

Paznen 4. AHanu3 u cuHTe3 IMPPOBHIX
YCTPOMCTB.

Tema 4.1. AHanM3 KOMOMHAIIMOHHBIX YCTPOWCTB.
Tema 4.2. CuHTe3 KOMOMHAIMOHHBIX CXeM B Oasuce
U, WJIN, HE

Paznen 5. Pazpa6oTka nugpoBbIX ycTPOiicTB Ha
miaTgopMe NporpaMMHpPYeMbIX JTOTHYECKUX UH-
TerpaabHbix cxem (IIJIUC).

Tewma 5.1. ITJIMC. CTpyKTypa JOTHIECKOTO DJIEMEH-

19

15

! Tepeuenn BUIOB yUEOHBIX 3aHATHI yTOYHAETCS B COOTBETCTBHH € YUeGHBIM TLIAHOM.




Ta.

Tema 5.2. Crpyxrypa [IJIMUC: FPGA, CPLD.

Tema 5.3. UnterpupoBannsiii maker QUARTUS
PRIME ¢upmer INTEL.

Tema 5.4. Metoauka pa3paOOTKH IPOCKTOB yu@po-
evix yctpoiicts B makere QUARTUS PRIME.

Tema 5.5. MeTonuka MOAEIUPOBAHUS IIPOEKTOB
mudpossix ycrpoiicts B makete QUARTUS PRIME.
IMporpamma ModelSim.

Pa3znen 6. KomOnnauuonHble iudppoBbie yCTPOii-
CTBA.

Tema 6.1. [lemmdpaTopsl, CyMMaTOpbl, MyJIbTH-
IIEKCOPBI.

Tema 6.2. CuHTe3 KOMOMHAIIMOHHBIX YCTPONCTB B
nakete QUARTUS PRIME.

14

10

Paspnen 7. IlociienoBare/ibHOCTHBIE LH(POBLIE
yCTpOJlicTBA.

Tema 7.1. 3amenku, TpUrrepsl, CYETIUKH, PETUCTPBI,
KOHEYHBIC aBTOMATHI.

Tema 7.2. CuHTE3 NOCIIEI0BATEIHHOCTHBIX
ycrpoiicts B makete QUARTUS PRIME.

13

10

Pa3gen 8. SI3pikn onucanus annapatypst (HDL
si3piku). Verilog u SystemVerilog

Tema 8.1. PazpaboTka mpoeKTOB IIUPPOBHIX
ycrpoiictB Ha HDL si3pikax.

Tema 8.2. OCHOBBI IPOIPaMMUPOBAHHUS Ha SI3bIKE
SystemVerilog.

IIpoMexxyTouHasi aTTecTalus:
- 9K3aMeH

27°

HToro mo iucuuIinHe

108

17

17

17

51

30

2 Yacel Ha IPOMEKYTOUHYIO aTTECTALMIO (3a4eT, MU dEePEHIMPOBAHHBIN 3a4€T, IK3aMEH U JIP.) YKA3hIBAIOTCS B CITy4ae BBIIENEHHUS UX B y4eOHOM ILIAHE.

7




3aoyHasa dopma 00y4YeHUs

HaumeHoBaHue pa3/iesioB U TeEM
JTUCIHHUIIINHEI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHnTtakTHas paboTa (paboTa BO B3aHMMOAEHCTBHIH C TIPeroaBaTeneM)’

Jlexknuu

[IpakTueckue
(cemuHapckue)
3aHATHUS

JlaGopatopHsbie
3aHSTHSI

KPII

Bcero

CamocrosiTe/ibHasA
padora
o0yuaruerocs

VI cemecTp

Pa3gen 1. Beenenue. Anredpa JOrMKH.

Tema 1.1 Axcuomsl anreOpsl toruku. Jlornueckue
¢ynkimy. Tabnuipl HICTHHHOCTH.

Tema 1.2. TeopeMbl U TOXXJECTBA aJIreOpbI JIOTHKH.

11

11

Pa3gen 2. Jlormyeckne ¢pyHKIUM ABYX IepeMeH-
HBIX.

Tema 2.1. Iu3bIOHKINS, KOHBIOHKIINS, CIIO)KEHHE TIO
MOJIYITIO 2, OTpHIIAHHE.

Tewma 2.2. 3anmce QpyHKImiA B Buge CoBeprieHHON
JwuzprorktuBHON HopmansHo#t ®opmer (CAHD).

12

11

Paszpnen 3. MUHUMU3alUH JIOTHYECKUX (PYHKIMI
Tema 3.1. MUHAMU3AIUH JOTHYSCKUX QYHKIHI C
nomo1ueio KapTsl KapHo.

Tema 3.2. Metoa MUHUMH3AIMH C IIOMOIIBIO THa-
rpamMM Beiiua

13

11

Pa3gen 4. AHam3 U cuHTe3 HMPPOBBIX
YCTPOJCTB.

Tema 4.1. Ananu3 KOMOMHAIIMOHHBIX YCTPOWCTB.
Tema 4.2. CuHTe3 KOMOMHAITMOHHBIX CXeM B Oaznce
U, WJIN, HE

13

11

Pa3gen S. PazpaboTka uu(poBbIX YCTPOICTB HA
miaTgopmMe NporpaMMHUpyeMbIX JTOTHYECKHX HH-
TerpaabHbix cxem (IIJIUC).

Tema 5.1. IINIUC. CtpykTypa T0rH4eCKOro d1EMEH-
Ta.

13

11

3 lepeuens BUIOB yUeOHBIX 3aHATUH YTOUHSETCS B COOTBETCTBUM C yIeOHBIM IIAHOM.




Tema 5.2. Ctpykrypa IIJIUC: FPGA, CPLD.

Tema 5.3. UnterpupoBannsiii maker QUARTUS
PRIME ¢upwmer INTEL.

Tema 5.4. Metoauka pa3paO0OTKH IPOCKTOB yu@po-
evix yctpoiicts B makere QUARTUS PRIME.

Tema 5.5. MeTtonuka MOAEIMPOBaHUS IPOCKTOB
uudpossix yerpoiicts B makere QUARTUS PRIME.
IMporpamma ModelSim.

Pazgea 6. KomOunHaunoHHble HupoBbie yCTPOii-
CTBA.

Tema 6.1. [lemmdpaTopsl, CyMMaTOpPbI, MyJIbTH-
TUICKCOPHI.

Tema 6.2. CuHTE3 KOMOWHAITMOHHBIX YCTPOWCTB B
nakere QUARTUS PRIME.

13

12

Paspen 7. IlociienoBare/ibHOCTHBIE LH(POBLIE
yYCTpONcTBA.

Tema 7.1. 3amenku, TpUrrepsl, CYETIUKH, PETUCTPBI,
KOHCYHBIC aBTOMAThI.

Tema 7.2. CuHTe3 nOCIeA0BaTEILHOCTHBIX
ycrporicts B makere QUARTUS PRIME.

12

12

Pa3gen 8. SI3biku onucanus annapatypsl (HDL
si3pikn). Verilog u SystemVerilog

Tema 8.1. PazpaboTka mpoeKTOB IHUPPOBHIX
ycrpoiictB Ha HDL si3pikax.

Tema 8.2. OCHOBBI IPOIPaMMUPOBAHHUS Ha SI3bIKE
SystemVerilog.

12

12

IIpoMexxyTouHasi aTTecTalus:
- 9K3aMeH

HToro mo gAucuuInInHe

108

91




Coz[epma}me AUCHHUITIMHbI

Pasznea 1. BBenenue. Asnredpa JIOTHKH.

Tema 1.1. Akcuomsl anre0ps! Joruku. Jlormyeckue pynknuu. Tadauubl HCTHHHOCTH.

Kommonents! anreOpsl g0oruku. OTHOLIEHUS 3KBUBAJCHTHOCTH: PEQIIEKCUBHOCTh, CUMMET-
PUYHOCTB, TPAH3UTUBHOCTh. AKCHOMBI MJIM MaTeMaTHuYecKue moctynaTsl. Jlormueckue (QyHKImm:
HyJseBasg QyHKUUA, GYHKIIMU TOBTOPEHUS M OTpULIAHUs, eMHUYHAs QyHKuus. Tabauna UCTUHHO-
CTH KaK OCHOBAa KOMOMHAIIMOHHOM CXEMBI.

Tema 1.2. Teopembl U TOKIECTBA AJTreOPbI JOTUKHU

Teopembl U 3aKOHBI anreOpsl JIOTUKU. MeMnoTeHTHBIe 3aKOHBI. KOMMYyTaTHBHBIE 3aKOHHBI.
AccouuatuBHbIE 3aKOHBL. J[MCTpHOYTUBHBIEC 3aKOHBI. 3aKOHBI OTPULIAHUS. 3aKOHBI IBOHCTBEHHOCTH
(Teopemsbl ge Moprana). 3aK0H ABOMHOTO OTpULIAHUS. 3aKOHBI MoriomieHus. Onepaiuu cKieruBa-
HUSL.

Paznen 2. Jlornueckne GyHKIUM ABYX NepeMeHHBIX.

Tema 2.1. In3b10HKIMS, KOHBIOHKIMS, CJIOKEHHE 10 MOAYJII0 2, OTPUIIAHHE.

Tabnuia UICTUHHOCTH BCeX (PYHKIMM BYX HepeMeHHbIX. DYHKIHS JTOTMUECKOTO YMHOKEHUS
(xoHbIOHKIHS). DYHKIUS JTOTHYECKOTO CIOXKEHUS (IU3bIoHKIMS). DYyHKINS CI0KEHUE IO MOAYIIIO
nBa (uckmoyarotiee MJIN, nepaBno3naunocts). @ynkuus [Iupca goruyeckoe cioxeHne ¢ OTpUIla-
HueM, otpuiianue musbloHKIMK (cTpenka [Iupca WIINM-HE). ®yuknus leddepa, orpunanue ot
noruueckoro ymHoxxenus (mrpux leddepa N-HE).

Tema 2.2. 3anuch ¢pynkumii B Buae CoBepmienHoil Iu3bronkTnBHO HopmanbHou
®opmbl (CAHD).

®opmbl TipecTaBiIeHus] PYHKIIMUA anreOpbl JTOTUKH B BHJIE JIOTHUECKOTO BhIpaxkeHus. [u3b-
toHKTHBHAs HopManbHas popma (JJHD). Otimuune AHD ot CAHD. CpoiictBa CAH®D: nns xaxaoin
koHkpeTHoU Qynkuuu e€ CJH® eauncrBenna u ogHo3HauHa, C/IH® umeer ogHO3HAUHOE COOT-
BercTBUE ¢ Tabmuueil uctuHHocty GpyHkunu, C/AH® sBusercs 0a30BbIM BBIpRXKEHUEM ISl MUHU-
MU3aIUH QYHKIUH.

Paznen 3. MuHuMu3anuu JIOrH4ecKux pyHKIUi

Tema 3.1. MuanMHu3anuu JIOrH4ecKuX PyHKIHUHA ¢ momMombio kapTel Kapno.

Munumu3anus J0ruueckux (yHKIUN Kak OCHOBHAS 33/1a4a CUHTE3a KOMOWHALMOHHBIX CXEM.
ANropuT™M MHUHUMM3AIMU Joruueckux GyHkuuii ¢ momouipto Kapr Kapno. [IpaBuna nmoctpoenus
npssMoyrosibHUKOB KapHo. [IpaBuiia «ckiledkn» nepeMeHHbIX B kKapTe KapHO Ha OCHOBaHMHM olepa-
UM ckienBaHus anreOpsl oruku. Kaptel KapHo 11st 4-6 nepeMeHHBbIX.

Tema 3.2. MeToq MUHMMHU3ALMHU ¢ IOMOLIbIO Auarpamm Beiiua.

ANTopuUTM MMHHMU3AIMH JIOTHYECKUX (QYHKIMHA ¢ momouibio quarpamm Beltua. IlpaBuina 3a-
noyHeHus: nuarpamm Beitya. Otinune metona MuHMMM3anuu Belya oT MeToga MUHMMH3AIUUA
Kapmo.

Pa3nen 4. AHanu3 v cuHTe3 HM(POBLIX YCTPOHCTB.

Tema 4.1. AHa M3 KOMOMHAIIMOHHBIX YCTPOICTB.

3ajaun aHanM3a KOMOMHAIMOHHBIX cxeM. OnpeneneHue (yHKUWH, peanu3yeMon JAaHHON
cxeMoil. IlogcraHoBKa 3HaUE€HUI BXOJHBIX IIEPEMEHHBIX M OINPENEICHUE BBIXOIHOM pEaklUU CXe-
Mbl. Onpeniesienre TabIuIbl HCTUHHOCTU. Y TIPOIIEHNE UCXOAHON CXEMbl METOJIOM MUHUMM3AIIUH.

Tema 4.2. CuHTEe3 KOMOMHAIIMOHHBIX cxeM B O0asuce U, UJIU, HE

3anayn cMHTE3a KOMOWHAIMOHHBIX CXEM, 3aJaHHbIX OyneBbIMH (pyHKuMsMU. OnpeneneHve
HKCTPEMAJIbHBIX IapaMeTPOB MPU CHUHTE3€: MaKCUMaJbHOE OBICTpOJEICTBHE, MUHUMAabHAs 3a-
Jiep’KKa, MUHUMaJbHas 1IeHa MCIOJIb3yeMBbIX 3eMeHTOB. OmpezeneHue 06a3uca JOTHYECKUX dJe-
MEHTOB.

Paszpnen 5. Pazpaborka nngpoBbIx ycTpoiicTB Ha miargopme nporpaMMHpyeMbIX JIOTH-
yecknx MHTerpajabHbix cxem (IIJIKC).

Tema 5.1. IIVIMC. CTpyKTYypa JJOTHYECKOT0 3JIeMeHTA.

CrpykTypa 6azoBoro yorudeckoro snementa (JID). Tabnwma nmepekoaupoOBKH JIOTHYECKON
¢byukuuu Look-Up Table (LUT). ®opmupoBanue peructpoBoro Bbixoma JID ¢ momorpio D-
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Tpurrepa. 3ajadn MyJabTUILIEKcopa B coctaBe JID. Ctpykrypa 6a3oBoro JID B IIJIMC cemeiicTBa
Cyclone (AVA Kondurypupyemsbie
noruueckue 6oku Logic Array Block (LAB).

Tema 5.2. Ctpykrypa IINIUC: FPGA, CPLD.

Crpyxkrypa [IJIUC, ocrHoBHbIe 3nemenThl. Kimaccudukarus I[TJIMC mo tuny xpaneHus KoHpHU-
rypauu. Ctpykrypa [IJIUC Ha ocHoBe TexHonoruu Field-Programmable Gate Array (FPGA - mpo-
rpaMMupyeMas oJIb30BaTeIeM BeHTUIbHAS MaTPUIIA).

Tema 5.3. UurerpupoBannbiii naker QUARTUS PRIME ¢upmsbr INTEL.

Cucrema aBromatusanuu npoektupoBanuss QUARTUS PRIME: ocHOBHBIE XapaKTEpHUCTHUKH.
CTpykTypa makera: CpelCTBa CO3JaHUs MpoeKTa. [lononuutensnbie moxytn QUARTUS PRIME -
SOPC BUILDER, PIN PLANER. Cxewm#nslii pegaktop. TeKCTOBBIN PeIaKTop.

Tema 5.4. MeTtoauka pa3padoTKu NPOeKTOB yugpposvix ycrpoiicts B makere QUARTUS
PRIME.

[TonsiTrie mpoekrta, paspadoranHoro B mporpamMmHoM obecreueHnn QUARTUS PRIME.
Hepapxuueckas CTpyKTypa IpOEKTa: TIaBHBIA MOIYJb MPOEKTA, JOMOJIHUTEIbHBIE MOAYJIH MIPOCK-
ta. OcHoBHble dTanbl npoektupoBanus B QUARTUS PRIME: Brox npoekra (Design Entry), cunares
(Synthesis), ¢ynkmuonansnoe mojaenuposanue (Functional Simulation), Tpaccuposka (Fitting),
BpemenHoi aHanmu3 (Timing Analysis), Bpemennoe monenupoBanue (Timing Simulation), mpo-
rpaMMHUPOBaHHUE u KoH(uUrypamus (Programming and
Configuration). Co3ganue HOBOro npoekTa. BBoa mpoekTa ¢ moMoIipio rpa@uyeckoro peaakropa.
[IporpamMMmHbIil BBOJ mpoekTa. Komnumnsiiust paspabotanHoi cxembl. Ha3HaueHne KOHTaKTOB MUK-
pocxemsl [TJINUC.

Tema 5.5. Meroanka MoJe/JMpOBAaHMS NPOECKTOB HHU(PPOBBIX YCTPOWCTB B IaKeTe
QUARTUS PRIME. ITporpamma ModelSim.

3amaun, perraeMble MOJAENUpPOBaHHEM MpoekToB. DyHKIHMOHAIBHOE MojeInpoBaHue. Bpe-
MeHHOe MojenrpoBanre. Co3/laHNe BPEMEHHBIX THarpaMM - TECTOBBIX BEKTOPOB.

Pa3gen 6. KomOunauuonnslie uugposbie ycrpoiicTaa.

Tema 6.1. lemingpartopsl, CcyMMaTOPbI, MYJIbTHILIEKCOPHI.

JIuneitnast nporpammMa. CoctaBHas nporpamma. CTpykTypHas nporpamma. IToxmporpammsl.
[IporpamMmbl 00paboTku npepbiBaHuil. MIHTepakTHBHAs paboTa ¢ HEHTPaJIbHBIM MPOLIECCOPOM: TIe-
peBoJ eHTpaibHoro npoueccopa B peskuM RUN unmu STOP, 3arpy3ku nporpammsl U3 NamsITH HEH-
TPaJIBLHOTO TPOIECCOpa B MPOrpaMMaTop/ KOMITBIOTED, 3arpy3KH MPOrpaMMbl U3 Mporpammaropa/
KOMIIbIOTEpa B MaMsTh LIEHTPalIbHOTO Mpoueccopa, [IporpammupoBanue Ha s3bikax STL, LAD u
FBD. Mexnaynapoansriii ctaanapt IEC 61131. MaTerpupoBaHHbie nporpaMMHbie maketsl STEP-7
Micro/Win, TIA Portal ¢bupmsr SIEMENS. NnTerpupoBannsiii mporpammusblii maket CoDeSys.

Tema 6.2. CunTe3 KOMOMHAMOHHBIX YcTpoiicTB B makere QUARTUS PRIME.

butoBsle, apudgmerndeckue oneparuu. Komanael oOMeHa JaHHBIMH, CpPaBHEHUS, ITepeMellie-
Hus, cyeta u TaimupoBanus. O6nactu nmamstu [UJIK. Mneratudukaropsr obmacreir mamaru. Amape-
calys CTPYKTYpPHBIX €IMHUI] IaMATH: OUT, OailT, cI0BO, ABOIHOE cioBo. IIpsMas u KocBeHHas aj-

pecaruu. CumBoIBHAs aapecanus. OnepaTopbl KOMMYHUKAIIMOHHOTO OOMEHA JaHHBIMH C APYTHMH
TJIK.

Paspnen 7. IlociienoBarejibHOCTHBIE HU(POBLIE YCTPOICTBA.

Tema 7.1. 3amesxku, TpUrrepbl, CieTYUKHU, PerHCTPbI, KOHEYHbIEe ABTOMATHI.

Metoanka MPOEKTUPOBAHUS IMKIa 00paboTKM Ha MeTaimooOpadarsiBalomux craHkax. [lo-
HATHUSA LOUKIOIrpaMm pa6OTI)I HUCIIOJIHUTENBHBIX MeXaHu3MOB. OcoOeHHOCTH MMOCTPOCHUA LHUKJIIO-
rpamM IIpH MOCJIeI0BaTEeIbHOM, COBMEIICHHOM U KOMOMHHPOBAHHOM IMKiIax. /JlocTronHcTBa U He-
JOCTAaTKU PAa3IMYHBIX HUKIOB. CrIOCOOBI MPECTaBICHUS HUKIOTpaMM: TaOJIUYHBINA, TpadudecKuii.
Crioco6 MpoeKTUPOBaHMS LIUKIOTPaMM ISl HOSACHEHHS paObOThl THIPO- MWIIM THEBMOAJIEKTPHUYECKUX
3JIEMEHTOB YIIPABJICHHUS.

Tema 7.2. CuHTe3 nocJjie10BaTeIbHOCTHBIX yeTpoiicTB B makere QUARTUS PRIME.
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MeToanka CO3MaHuUs AMarpaMM ajlrOPUTMOB YIPABIAIOMKX chUcTeM. OmepaTophl Juarpam-
MBI: HaYaJIbHBIC OIIEPATOPBI, 3AKITFOUMTEIBHBIE OIIEPATOPHI, TOTHIECKUE OMIEPATOPHI, BEIYUCIIUTEIb-
usle oneparopsl. Juarpammel DFD (Data Flow Diagrams) — auarpaMmbl IOTOKOB JJaHHBIX.

Paznen 8. SI3pikn onucanus annaparypbl (HDL si3bikm). Verilog u SystemVerilog

Tema 8.1. Pazpa6oTka npoekToB uudpoBbix ycrpoiictB Ha HDL si3pikax.

TexHuueckue xapakTepUCTHKHU POMBIIUIEHHBIX pOOOTOB KaK 3JIEMEHTOB BCIIOMOIaTEJILHOTO
000pyI0BaHUS aBTOMATU3HPOBAHHBIX TEXHOIOTUYECKUX cucTeM. Tumbl npuBozos [1P: maeBMo-
IIPUBOJ, THAPONPUBOJ, d1eKTponpuBo. Uucio u cuctema koopaunat [1P. KoMMmyHukanmonssie
uHTepdeiicel. CucremMa JaTYuKoB 00paTHOH cBs3H npu no3unnonuposanuu [1P. Vicrions3oBanue
IUKJIOTPaMM MpH pa3padOoTKe dJIeMEeHTapHbIX neicTBuii [1P.

Tema 8.2. OcHoBBI IporpaMMupoBanus Ha si3bike SystemVerilog.

Pazpa0OoTka Tabuuibl COOTBETCTBUS BXOAHBIX nepeMeHHbIX U BXonoB I1JIK, BbIXOnHBIX me-
pemennbix U BbixogoB I1JIK. PazpaboTka tabmuibl cocrosauit ipu ynpasienun [1P ot TTJIK. Ana-
713 TaOJIULBI COCTOSIHUI JIS ONIPEeNICHUs] YHUKAIBHOCTHU (HE epeceueHtsl) yCIOBUM BIITOJTHEHUS
OIIepaTOpPOB MPOTPAMMBI.

[Ipu peanuzauuu IUCHUIUIMHBI (MOJIYJIl) OpPraHU3yeTCsl MpaKTHYecKas MOJIrOTOBKA IyTEM
IIPOBE/ICHUS IPAKTUYECKUX 3aHATUH, IPEAyCMATPUBAIOIIUX YYacTHE 00YUaIOIIMXCs B BBIIIOJTHEHUN
OTJIENbHBIX 3JIEMEHTOB Pa0OT, CBA3aHHBIX € OyaylIel NpodecCHOHAIbHON AESITEIbHOCTHIO.

[IpakTHyeckast OAroTOBKA MPU U3YYEHUH TUCLUIUIMHBI peaIn3yeTcs:

- HEMIOCPEJICTBEHHO B YHUBEpcUTeTe ((puimane);

- B CTPYKTYPHOM IOJIpa3/ie]IeHuu yHHUBepcuTeTa ((puiamana), nperHa3zHaueHHOM [yl MpOBe-
JICHUS] IPAKTUYECKOM MTOATOTOBKH.

6. IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecreYeHusl M0 AUCHUILINHE
Jlnst obecriedeHus pealn3aluy IporpaMMBbl JUCHUIUIMHBI pa3paboTaHbl:

— METOJIMYECKUE MaTepHalIbl K JJa0OpaTOPHBIM 3aHSTUSM;

— METOJIMYECKUE MaTepUaIIbl K IPAKTUUECKUM (CEMUHAPCKUM) 3aHATHUSAM;

— METOAMYECKHE PEKOMEHJAMU JUIl OOYYaloUIMXCsl C OrpaHHMYEHHBIMH BO3MOXXHOCTSIMHU
3I0POBBS M HHBAJIUOB [10 OCBOCHUIO TPOTrPaMMBbl THCIMILINHEI,

Meroandeckue MaTepuasbl O JUCHUIIIMHE (MOAYII0) 1 00pa30BaTeIbHON MPOrpaMMe B I1e-
JIOM TIpe/ICTaBJIeHbl Ha O(UIIHAIEHOM caiiTe oOpazoBaTenbHON opranu3anui (pasaen «CpeneHus 00
oOpa3zoBarenbHOM opranuzanumn» — OdpazoBanue — O6pazoBaTenbHbIE IPOTPAMMBbI).

7 ®oHABbI OLIEHOYHBIX CPEACTB M0 IMCHUILIHHE
Jlnst aTTecTanuy 00y4aromuxcss Ha COOTBETCTBUE MX MEPCOHAIBHBIX TOCTUKEHUH MOATAITHBIM
TpeOoBaHUsAM 00pa30BaTEIbHOM MPOrpPaMMBbI MO JUCHUIUIMHE pa3paOoTaHbl (OHIBI OLIEHOYHBIX
CPEACTB, TMO3BOJIAIONINE OLIEHUTh pe3yJbTaThl OOy4YeHUs (3HAHUSA, YMEHHUS, HaBBIKH) WU
chopMupoBaHHbIe ((HOpMHUpPYEMbIE) KOMIIETEHIUH.
OTH (HOHJBI BKIIOYAIOT TEOPETUUECKUE BOMPOCHI, KOHTPOJIbHBIE paboThl, JOMalIHHE paboTHl,
U WHbIE OLIEHOYHbIE MaTepHallbl, UCIOIb3yeMble IPHU MPOBEACHUN MPOLENYP TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH Y IPOMEKYTOYHOM aTTECTALIUU.
@DOH/IBI OIIEHOYHBIX CPEICTB MPEICTABICHBI B IPUIIOKEHUH K pabouell mporpamme.
[Tpu HeoOXoAMMOCTH OOy4aroLIHecs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbSI U HHBA-
TUAbl 00eCTIeunBalOTCs OLICHOYHBIMU MaTepHraiaMu B (popmax, aqanTHPOBAHHBIX K OrpaHUYECHUSIM
UX 3JI0pOBbsI U BOCIIPUATUS HHPOPMALIUU:
Hna nuy ¢ HapyuwieHuamu 3peHust:
— B IeYaTHOH popMe yBEeIHMUSHHBIM MIPUPTOM,
— B (JOopMe IEKTPOHHOIO JOKYMEHTAa,
— B Qopme ayauodaiina.
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Jns iy ¢ Hapywenusmu cuyxa:
— B TIIGYATHOH (opme,
— B (hopMe DIICKTPOHHOIO IOKYMEHTA.

s nuy ¢ HapyuwieHuAMU ONOPHO-08UAMENLHO20 ANNAPAMA.:
— B medatHo# dopme,

— B (OpMe AIIEKTPOHHOTO JOKYMEHTA,
— B dopme ayauodaiina.
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NoohkownE

8 PecypcHoe obecnieueHune
IlepeyeHnb JuTepaTyphl
OcHoeHnasn yuedonas tumepamypa

. Kommccapos, 10. A. O0mias 31eKTpoTeXHUKA U dIeKTpoHuKa : yueOonuk / FO.A. Komuccapos,

I''. ba6okun, I1.JI. Capkucosa ; mox pen. I1.JI. CapkucoBa. — 2-¢ u31., UCTp. U JOM. —
Mocksa : UH®PA-M, 2022. — 479 c¢. — (Briciiee obpazoBanue: bakamaspuat). — DOI
10.12737/13474. - ISBN 978-5-16-010416-4. - Tekcr : onektpoHHbii. - URL:
https://znanium.com/catalog/product/1853549 (mata obpamenus: 28.04.2023). — Pexxum gocry-
Ta: 1o MOJAIHUCKE.
Onamuuit FO.®. AnanoroBas u 1udpoBas EKTPOHHUKA (TIOJHBIN Kypc): Y4UeOHUK sl BY30B /
10.®. Onamguwmii, O.I1. I'mynkun, A.W. T'ypos; [lox pea. O.I1. I'mynkuna. - 2-e u3g.,crep. - M. :
lopsiaas nmuaus-Tenexkom, 2018. - 768c.: un. - ISBN 978-5-9912-0617-4. + toxe (2002 r - 1
9K3.)
[IpoekTupoBanre MUPPOBBIX YCTPOWCTB Ha 0a3e COBPEMEHHBIX WHCTPYMEHTAIBHBIX CPEJICTB
[Tekcr]: Yuebnoe nocobue / A.A. EBcukoB [u np.]; Peu. B.A. Cenbko. - [yOna: I'ocynap-
cTBeHHBIN yHUBepcuTeT "JlyoHa", 2021. - 86 c.: mi. - ISBN 978-5-89847-635-9
Jlononnumenshasn yueonasn ntumepamypa
KokoBun, B.A. DnexTpoTexHuKa W >JEKTpoHHKa (IUQpoBas 31eKTpoHMKa): B 2-X 4. Y.l.
yueb.-meroa.nmocodue / B.A. KokoBun, B.A. Xonomnos.— Jlyona: MexyHap. yH-T IpUPOJIbI, O-
Ba u yenoBeka «Jlyonay, 2010. — 79 c.: un.
HoBuxor 10.B. OcHOBBI mH(ppPOBOK CXEMOTEXHUKH. ba3oBbie AEMEHTBI U CXEMBl. MeETObI
npoektupoBanus. - M.: Mup, 2001. - 379 c.: u.
Pri0koB, U. C. DnexTporexHuka : yueobnoe nocobue / U.C. PribkoB. — Mocksa : PUOP : TH-
®PA-M, 2022. — 160 c¢. — (Bsicmee oobpazoBanue: bakanaspuar). - ISBN 978-5-369-00144-8.
- Texkct : anextponnsiid. - URL: https://znanium.com/catalog/product/1864188 (mara obparie-
Hus: 28.04.2023). — Pexxum mocTyna: mo mojmnmcke.

Ilepuonnueckne n3gaHus

e [lpuxnagnas undopmaruka / Yupenutenb: MOIIY «Cuneprusy»; ra. pen. Jmu MU, —
MockBa. MOIIY «Cuneprus» — XKypnan Beixogut 6 pas B rog. — OcHoBan B 2006 roxy. —
ISSN 1993-8314 . — Tekcr : anekTpoHHbIH. [10THBIE 2JIEKTPOHHBIE BEPCHH CTATEH JKypHaia
JOCTYITHBI o MOJIUCKE Ha caire «East View»:
https://dlib.eastview.com/browse/publication/66410/udb/12

e Cunosas snextponuka / Yupenutenb: OO0 «Meaua KuT». — Cankr-IlerepOypr. — XKypnan
BBIXOUT 6 pa3 B rof. — OcHoBal B 2004 roxy. — ISSN 2079-9322 . — Tekcr : 2eKTpOHHBIH.
[TonmHbIe 37EKTPOHHBIE BEPCHU CTaTell KypHalla JOCTYIHBI 1O MOANHUCKE Ha caiite «East
Viewy: https://dlib.eastview.com/browse/publication/87269/udb/12

e (CoBpeMEHHBIE TEXHOJOTHH AaBTOMATH3AIMH: MNMPO(ECCHOHAIBHBIA HayYHO-TEXHHUYECKHI
xypHai. / Yupeaurens: OO0 «CTA-TIPECCy; rn. pen. Copokun C.A. - M.: U3narenbcTBo
«CTA-ITPECC», - XXypuan Berxoaut 4 pasza B rojl. - OcHoBan B 1996 . - ISSN 0206-975X.
— TekcT : HemoCpeICTBEHHBIH (IOMMCKA Ha TeYaTHOE U3JaHKe)

e Ilepeyenn pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTu « UHTEpHET»
dnekmponno-oudnuomeynvle cucmemul u 6a3vl OAHHBIX

OBC «Znanium.comy: https://znanium.com/

3BC «Jlanby: https://e.lanbook.com/

DBC «Opaiit»: https://urait.ru/

3bC «YHuBepcuTerckas Oubnnoreka oHnaitay»: https://biblioclub.ru/

Hayunas snexrponnast 6udanoreka (PYHDB) «eLIBRARY.RUx: http://elibrary.ru

HarnmonanwsHas anekrponnas 6udnuoreka (HIB): http://H36.pd/

basbl maHHBIX poccuiickux KypHamoB kommanun «East Viewy: https://dlib.eastview.com/

Hayunbie nouckogvie cucmemol
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https://dlib.eastview.com/browse/publication/66410/udb/12
https://dlib.eastview.com/browse/publication/87269/udb/12
https://znanium.com/
https://e.lanbook.com/
https://urait.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/

1. ArXiv.org - Hay4HO-ITOMCKOBas CHCTEMa, CIEIHATU3UPYETCS B 00JACTIX: KOMITBIOTEPHBIX
HayK, acTpodusuku, Gpu3nku, MaTeMaTUKU, KBAaHTOBOM Ouosnoruu. http://arxiv.org/

2. Google Scholar - mouckoBas cuctema MO HAy4HOW JUTepaType. BKirouaeT cTaThu KPYITHBIX
HAyYHBIX M3/aTe/ILCTB, APXHUBbI IPEIPHHTOB, MyOIHKAINK HA CATaX YHUBEPCUTETOB, HAYYHBIX
00I1IecTB ¥ ApyruX HAay4HBIX opranu3anuii. https://scholar.google.ru/

3. SciGuide - HaBuraTop o 3apy0eKHbIM Hay4YHBIM JJICKTPOHHBIM pecypcaM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ipogheccuonanvnuie pecypcol cemu «Anmepnemy»
1. OrtkpsiToe obpazoBanue https://openedu.ru/

L4 HepequL I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCIO0JIB3YEMBIX IIPH OCYINECTBJICHUHA oﬁpa-
30BaTECJILHOI0 Iponecca, BRJNOYAsi NPOrpaMMHoOcE oﬁecneqenne, I/IH(l)OpMaIII/IOHHLIe
ClIpaBOYHbIC CHCTEMbI

[TpoBeneHue NpakTUYECKUX 3aHATUI MO TUCLMILIMHE MPEAINoaraeT UCIOIb30BaHUE 3a/1au-
HHUKOB.

JUis BBINIOJTHEHMSI 3aJaHUH CaMOCTOSITENIbHOW MOJATOTOBKU 00yvaroluecs: 00ecrnedrnBarTCs
JUTEPATypOi, a TAK)KE€ B ONPEACIEHHOM IMOPSAIKE MOTYT TOIYy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MHTEepHETA.

Jucuumnirza obecrieyeHa HEOOXOMMBIM IPOrPAMMHBIM 00eCIIeYeHUEM, KOTOPOE HaXOIHUT-
csi B cBoOoaHOM noctyrie (mporpammbel Open office, cBoOogHAs HIIeH3Ms, KO A0CTyIa He Tpedy-
eTcs).

e [lepeyenb HHPOPMANHMOHHBIX TEXHOJIOTHI, WCHOJbB3YeMBIX IPH OCYLIECTBJIEHHH
o0pa3oBaTeILHOIO npouecca, BKJII0Yast NporpaMMHoe obecneyeHue,
HHGOPMALOHHBIE CIIPABOYHbIE CUCTEMBI (1puU HeoOX00UMocmu)

[TpoBeneHue NEKIMOHHBIX 3aHATHH MpeanojgaraeT MCIoJb30BaHHE KOMIUIEKTOB CIIAHIOB U
MPOrpaMMHBIX IPE3EHTALMN 110 pacCMaTPUBAEMbIM TEMaM.

[TpoBeneHne NPaKTUUECKUX 3aHATUM 1O AUCLHUIUIMHE MPEATOIaraeTcsl NCIO0JIb30BAHNE CIIe-
LUATU3UPOBAHHBIX ayIUTOPUIN, OCHALIEHHBIX IEPCOHATBHBIMU KOMIbIOTEpAMH, 00BETMHEHHBIMH B
JIOKAJIbHYIO CeTh U MMEIOLIHX J0CTYI K pecypcaM riodanbHoi cetu MHTepHeT.

st BBIMIOSTHEHUS 3aJaHUI CaMOCTOSTEILHON MOJTOTOBKH 00ydJaromuecs: 00eCcreurnBaroTCs
JUTEPaTypoi, a TaKkKe B ONPEACIEHHOM IMOPAAKE MOTYT MOIYy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MHTEpHETA.

Jucuumnirza obecrieyeHa HeOOXOMMBIM POTrPAMMHBIM 00ecIiedeHuEeM, KOTOPOE HaXOIHUT-
csl B cBoOOOAHOM noctyre (rmporpamMbl Open office, cBoOoHAas AUIIEH3Us, KOJ JOCTya HE Tpedy-
eTcs).

B ¢unmnane «IIpotBuHO» rocygapcTBeHHOro yHuBepcurera «JlyOHay co3/aHbl yClIoBUS AJs
o0y4yeHHs JIOZed ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMM: MCIIOJIb30BaHME CHEIMalIbHBIX 00pa3oBa-
TEJIbHBIX MPOTPaMM U METOIO0B O0Yy4EHHUs, CHEIHATbHBIX YYeOHUKOB, yUeOHBIX MOCOOUN U JUIaK-
THYECKUX MaTepHaliOB, CIEIUAIBHBIX TEXHUYECKHX CPEICTB O0YUYEHUsI KOJUIEKTUBHOTO U WHIUBU-
NyaJIbHOTO TOJIb30BaHUs, MPENIOCTABIEHUE YCIYT acCUCTEeHTa (IMOMOIIHMKA), OKa3bIBAIOIIUM 00Y-
YAIOIUMCS HEOOX0AUMYI0 TEXHUYECKYIO TOMOIIb, 0OecreueHre JJOCTYIIA B 3JaHUsI OPraHU3aIIH.

HmeeTcst yHuBepcallbHOE CPEACTBO ISl OIbeMa U MepeMEeleHUs] MHBAIUIHBIX KOJISICOK —
na”jayc-rargopma CKIaIHOM.

KommbrorepHbie Ki1acchl 000pyaoBanbl ctojaamu s uaBanuaoB ¢ JII, taxke 3mech 060-
pynoBanel paboune wmecta ansd gun ¢ OB3: ycTaHOBNEHBl CHENMANIbHBI MPOrpaMMHO-
TEXHOJIOTUYECKUN KOMILJIEKC MO3BOJIAIONIMKA paboTaTh HA HUX CTYJEHTaM C HapylIEHUEM OIOpPHO-
JIBUTaTeNILHOTO amnmapara, cliaboBUISIUM U caadochbimanuM. IMEIoTcst rapHUTYpBl KOMITAKTHBIE,
OecripoBOJiHas KJaBHaTypa C OOJIBIIMMM KHOIKaMH, OECIpOBOAHON KOMIBIOTEPHBIM JIKOCTHK C
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IBYMsl BBIHOCHBIMH KHONKaMH, OECIpOBOAHOI pecupBep, OecnpoBOJHAs BBIHOCHAs  OojbIuas
KHOIIKA, TOPTAaTUBHOE YCTPOMCTBO JJISl YUTCHHSI IEYaTHBIX MAaTEPHAIIOB.

CriennanpHble y4eOHUKH, yueOHbIe TOCOOUs U TUAAKTUYECKHE MaTepHalibl, B TOM YHCIIE B
(opmare neyaTHBIX MaTepraioB (KpyMHbIN mWpu(T win ayauodaitier) umerorcs B ObC, Ha koTo-
pble noanucaH Quimai.

Hanuune Ha caiite cnpaBouHON HH(POPMALIMK O pacTIMCaHUM YYEeOHBIX 3aHATHH B aJallTUPO-
BaHHOHU (hopMe IOCTYNHOH JUIsl 00Y4aroLMXCsl C OrPaHMYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbSI, 5B-
JISFOIIMXCSI CICTIBIMU MIIH CITA00BUISIIUMH.

e OnucaHHe MATEPHATbHO-TEXHUYECKOH 0a3bl
Kaduner «1eKTPOTEXHUKA, 3JTeKTPOHUKA U TEXHUYECKUE N3MEPEHU»:
— M0CaJI0YHbIE MECTA MO KOJIUYECTBY O0YUaIOLTNXCS,;
— paboyee MeCTO MPENoIaBaTENs;
—  KOMIUIEKT y4eOHO-HarsIAHbIX TocoOuit (yueOnbrit cteny CLE-148 (5 mir.) Ha Gaze
miatel pazsutuss DEO-Nano;
— yuebnsiit crenq CLE-150 na 6a3e ormamounoro Habopa OpenEP4CE10-C (8 mT.);
- U3MEPTUTENbHBIE TPUOOPHI:
— ocumwwiorpagper ADS-2111MV (8 mir.), reaeparop AWG-4110 (8 mT.), HCTOYHUK
nutanust ATH -1335 (8 mir.), mynstumerp-ABM -4084 (8 mit.);
TexHuueckue cpencTra 00y4eHus:
— TEpCOHAJbHBIE KOMIBIOTEPHl C YCTAHOBJICHHBIM JIUIICH3MOHHBIM IPOTPAMMHBIM
obecrieuenueM (8 1mir.);
—  MYJbTHUMEIUANPOEKTOP C IKPAHOM;
—  MyJbTHUMEIUNHBIE Mpe3eHTAINH 1o TeMaTHKe JUCIUILTAHBI,
MeJoBast J0CKa .
OOyuaromyecss U3 4MCiIa UHBAJIMJIOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI MOTYT
WCTIOJIH30BATH CIIEUAIM3UPOBAHHOE IPOTPAMMHOE ¥ MaTEpUATBHO-TEXHHYECKOE 00ecIIedeHue:

— oOyuaromuecs: ¢ HapyIIEeHUsIMH OITOPHO-ABUIaTeILHOIO anmnapaTa Mpu HE00X0AUMOCTH MO-
TYT WCIIOJNIb30BaTh AaJalTHBHBIE TEXHUYECKHE CPEACTBA: CIENHaIbHO O0O0pYIOBaHHBIC
JOKOMCTUKH, YBETMUYCHHbIE BHIHOCHBIE KHOIKH, KJIABUATYPBI C OOJIBIIMMH KIIABUIIAMHU.

— oOyuarommecsi ¢ OTpPaHWYCHHUSMH IO 3PEHUI0 MOTYT HPOCIYIIATh JOCTYIHBIN ayauomare-
pHa WM IpOYUTaTh TEKCTHI, YBEIMYUB IIPU(T HA SKpaHE MOHUTOpA KOMIbIoTepa. Peko-
MEHJTyeTCsl UCTIOIb30BaTh dKPAaHHYIO JIYIy U JAPyTrHe BU3yaJbHBIC BCIIOMOTATEIbHBIE CPEJI-
CTBa, 4TOOBI U3MEHUTH MIPU(PT TEKCTa, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHHU3AIUIO C PEYbIO
U T.]., IPOTPaMMbI SKPAaHHOTO JOCTyNa (CKPHHPHUIEPHI ISl IIPOUYTCHUST TEKCTOBOW WH(POP-
MallMM Yepe3 CHUHTE3UPOBAHHYIO pedb) W/WIM BKIIOUUTH (PYHKIHMIO «3KPAHHOTO JAMKTOPa»
Ha IMEPCOHAILHOM KOMITBIOTEPE C oneparionHoi cucremoii Windows 7, 8, 10.

— oOyuaromuecss C OTpaHMYEHHMSIMU IO CIyXy MOTYT BOCHOJIB30BATbCS KOMIIBIOTEPHOM
ayIMOTapHUTYPOH TPH TPOCITYIIMBAHUHA HEOOXOTUMON HH(OpMAIK W MOPTATHBHON WH-
nykunoHHo# cuctemoit cepun «ACTOK».

[Tpn HEOOXOAMMOCTH OOYHYAIOLIHECS ¢ OTPAaHHYESHHBIMI BO3MOXXHOCTSIMH 3/I0POBBSI U HHBA-
JUIbI 00€CTIeYnBaOTCS IEYATHBIMU M (MJIM) JIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcamu (o0pa-
30BaTeNbHas MporpamMma, yueoHble mocodus u 1ip.) B Gopmax, aJanTUPOBAHHBIX K OTpaHUYEHUSIM
UX 3JI0pOBbsI U BOCIIPUATUS HHPOPMALIUU:

JUist U1 ¢ HapyIICHUSIMH 3pEHHS:

— B IIEYaTHOHM (opMe yBETUUYEHHBIM IIPUPTOM,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA,

— B (opme aynuodaiina.

Jlist mui ¢ HapyLIeHUsIMH CITyXa:

— B IIEYaTHOH (opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapara:
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— B Te4yaTHou opwme,
— B (hopMe TEKTPOHHOTO JJOKYMEHTA,
— B ¢opme ayauodaiina.
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IIpunoxkenne x pabouelt mporpaMmme TUCIUTUTHHBI

@®oHAbI OLIEHOYHbIX CpeacrTs

B pesynbraTe OCBOCHHS IUCIHMIUTUHBI «ABTOMATH3AlUs TEXHOJIOTHYECKUX IPOIECCOB U
MIPOM3BOJICTBY» MPOrpaMMbl OaKajaaBpoB IO HampasieHUI0 nmoarotoBku 15.03.04 «ABromaTtuzamnus
TEXHOJIOTHYECKUX TPOIECCOB W MPOU3BOJCTB» C YY4E€TOM HAIMPABICHHOCTH OaKaJlaBpPCKOH TMpo-
rpaMMbl — «ABTOMATH3aIUsI TEXHOJIOTMYECKUX TPOIIECCOB U TPOM3BOJICTBY BBITYCKHHUK JIOJIKCH
001a/1aTh CJIETYOIIMMHA KOMITETECHITHSIMHU:

Kommnerenmus YK-1 - CiocoOeH oCymecTBIATh MMOUCK, KPpUTHICCKUN aHAJIU3 U CUHTE3 MH-
(dhopMaIuu, MPUMEHSATh CHCTEMHBIN IMOAXO/ JUIS PEIICHHUS TOCTABIICHHBIX 3a/1a4

K00 U hopMynupoera KomnemeHyuu

Onucanue nmoxkasareJjei u KpPpUTEPUEB ONCHUBAHUA KOMl'[eTeHIII/Iﬁ, a TaAKIKE IIKAJI
OIlCHUBaAHUA

KomMmnerenuus YK-1 - Cnocoden OCYHIECTBJISITH MOUCK, Kpl/ITI/I‘-ICCKI/Iﬁ AHAJIU3 U CUHTE3
nnd)opMaunn, INPUMCHATDb CHCTEeMHBIi moaxoa AJd pelicHUs IMOCTABJACHHBIX 3aa4

WHIAKATOP JIO KPUTEPUU OHEHUBAHUS
) PE3YJbTATA OBYUEHUS
CTIKEH I3 M0 MPAKTHKeE
KOMIIETEHIIUHA
1 INKAJIA ouneHnBanus
(Ko 1 HAMMEHOBaHNE)
He snaet win VY nosneTBopu HemoncTpupyer
3HaeT ci1abo p Xoporo 3HaeT pHpy
TEJNBHO 3HAET cB0oOOIHOE U
cnenuuKy cnenuuKy cH-
cnenuuKy cH- yBepeHHOE 3Ha-
CHUCTEMHOT'0 CTEeMHOTO MO/~
OTtcyTcTBHE CTEeMHOTO MO/~ HHe crieliupuKu
HOJX0/a. Xo7a.
3HAHUA Xo7a. CHCTEMHOT'0
Honyckaer Jonyckaer oT-
Honyckaer go- MOAX0/a.
MHOECTBEH- JIeJIbHBIE HETPY-
CTaTOYHO CEPb- He nomyckaer
HBIE TpyOBIe OBle OIMMOKH.
€3HBIE OILIHOKH. OIHUOOK.
OINOKH.
He snaer nin VY noBaerBopu JemoHcTpupyer
3HaeT ci1abo p Xoporo 3HaeT pHpy
TEJNBHO 3HAET cBOoOOIHOE U
cnenuuKy cnenuuKy J10-
cnenuuKy J10- yBepeHHOE 3Ha-
JIOTHYECKUX THYECKUX METO-
THYECKUX METO- HUE crieiuduKu
OTcyTcTBHE | METOMOB aHa- JIOB aHAIlN3a u
JIOB aHAIIN3a U JIOTHYECKUX
VYK-1.1 Ananusupyer 3a- 3HAHUS JIM3a U CUHTE3a. CUHTE3a.
CHHTE3a. METOJIOB aHAIH-
Jady, BbLIeIsis ee 0a30BbIe Homyckaer Jomyckaer oT-
Homnyckaer go- 3a U CUHTE3A.
COCTaBIIAIOIIHE MHOKECTBEH- JIeITbHBIE HETPY-
CTaTOYHO CEPb- He nomyckaer
HBIE TPYyOBIe OBle OImMOKH.
€3HBIE OITHOKH. OMIMOOK.
OIINOKH.
Hemouctpupy- | Hemonctpupyer | Hemoncrpupyer | JemoHcTpupyer
€T YaCTUIHOE JIOCTAaTOYHO ycToitunBoe cB0oOOIHOE 1
YMEHHE IPOBO- ycroitunBoe YMEHHE TIPOBO- yBEpeHHOe
JIUTH aHAITU3 YMEHHE IPOBO- JIUTH aHAITN3 YMEHHE IPOBO-
3aJ1a4u, BBIJIC- JTUTH aHAITN3 3aJ1a4u, BBIJIC- JIUTH aHAITN3
OtcyrcTBHE | IIATB ee 6azo- 3aj7a4d, BbIe- | JIATH ee 0a30BbIe | 3aJayd, BbLje-
YMCHUS BbIE COCTaBIIS- | JIAThH ee 0a30BbIe | COCTaBIIIOIINE | JIATH ee 0a30BbIe
tomue u Qop- cocTaBisone | H GOPMYJIHPO- | COCTABIAIOLINE
MYJUPOBATh u GopMyIHPO- BaTh pe3yJibTa- u GpopMyaHpo-
pe3yIbTaTHL, BaTh pe3yJbTa- TBI, KOTOPBIE BAaTh pe3yJbTa-
KOTOpbIe HE00- ThI, KOTOpBIE HE00X0IMMO ThI, KOTOpBIE
XOIMMO JI0- HEOOXOINMO JIOCTHTHYTb. HEOOXOINMO
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CTUTHYTb. JOCTUTHYTb. He nomycxkaer JOCTUTHYTb.
OILIHNOOK. He nomycxkaer
Honyckaer Jonyckaer oT- OIIUOOK.
MHOXKECTBEH- | JIeNbHBIE HETpPY-
HBbIE TpyOBIe Oble OIMOKH.
OIIKOKHU.
HemoHncTpupy- | JdeMoHCTpHupyeT
€T YaCTUYHOE JIOCTaTO4YHO HemoncTpupyet
o JeMmoHCTpHpyeT
YMEHUE NpU- YCTOWYHBOE M cBoOOIHOE U
YCTOWYMBOE
MEHSTh CH- YMEHHE NpuMe- YBEPEHHOE

CTEMHBIN MOJI-
XOJI JUIsl aHAJIH-

HSTh CHCTEM-
HBIN ITOIXO[,

YMEHHE TIpuMe-
HSTH CUCTEM-
HBIN ITOJIXO[

yMEHHE IIpIMe-
HSITh CHCTEM-

OTcyTcTBHE | 3a M pelIeHHS JUISL aHAITN3a U HBII TOaX0]
JUISL aHATTU3a U
yMEHHs TIOCTABJICHHBIX peleHus mo- JUISL aHATTU3a U
peleHus mo-
3ajad. CTaBJIEHHBIX peleHus mno-
CTaBJIEHHBIX
3ajay. CTaBJIEHHBIX
3ajau.
Honyckaer 3a1ad4.
He nonyckaer
MHO)KECTBEH- Jlonyckaer oT- oLIGOK He nomycxkaer
HbIEe rpyOBIe JIeNIbHbIEe Herpy- OLINOOK.
OIIMOKH. Oble OMMOKH.
E€MOHCTpPHUPY-
a pHpYy HemoHcTpupyeT
€T YaCTUYHOE
JIOCTATOYHO JeMoHCcTpHpYyeT
BIIafICHUC . JeMoHCTpHpYyeT
ycToH4nBoe N cBOOOHOE U
HaBBIKaMH pa- ycToi4nBoe
BJIafICHUE YBEpEHHOE BIla-
0O0TEHI ¢ HAyd- BIIafICHUE
. . | HaBBIKAMH pa- JICHUE HaBbIKa-
HOM U y4eOHOM .. | HaBBIKaMH pa-
OTtcyTcTBHE . 0OTBI ¢ HAYYHOU . MU pabOTHI ¢
JIUTEPATYPOH. . 00THI C HAYYHOH N
BJIaZICHUS ¥ yueOHOH nH- . Hay4HOH 1
. U yueOHOH JH- .
TepaTypou. . y4eOHoil auTe-
TepaTypoil. N
parypoi.
Honyckaer He nomyckaer
JHomyckaer ot- He nomyckaer
MHOXECTBEH- OIHUOOK.
JIeTIbHbIE HEerpy- OIIHNOOK.
HBIE TPYyOBIC
OBle OImMOKH.
OIINOKH.
E€MOHCTpPHUPY-
. TPupY HemoncTpupyer
€T YaCTUYHOE
JIOCTATOYHO JemMoHcTpupyer
BJIaZICHUE Me- . JemMoHcTpupyeT
ycTrolunBoe N cBOOOHOE U
TOJJaMU KPUTH- ycroiunBoe
BJIaZICHUE METO- YBEpEHHOE BIla-
YEeCKOro aHaIH- BJIaZICHUE METO-
JlaMU KpUTHYe- JICHUEe MeTo/ia-
K-1.2 3a U CHHTE3a JlaM{ KpUTHYe-
VYK-1.2. Onpenenser u OTtcyTcTBHE CKOTO aHAJIN3a U MU KPHUTHYECKO-
HHPOPMALIUH. CKOT'O aHaJlu3a u
pamxupyer HHOPMALHIO, BJIaJICHUSI CHHTE3a UH- CHHTe3a HH ro aHaJIM3a U
TpeOyeMyro I pelIeHus (bopmarun. (bopmar CUHTE3a UH-
IIOCTaBJICHHON 3a1a4H P (dbopmaruu.
Honyckaer He nomyckaer
JHomyckaer ot- He nomyckaer
MHO)KECTBEH- OIIHNOOK.
JIeTIbHbIE HEerpy- OIIHNOOK.
HBIE TpyOBIe
Oble OIMOKH.
OILIHMOKH.
E€MOHCTpPUPY- E€MOHCTPUPYET
A oHpy- | 1 Thupy HemoHcTpupyet | JleMOHCTpUPYET
€T YaCTHYHOE JIOCTaTOYHO N
o ycToituuBoe cBOOO/IHOE U
yMEHHe ompe- ycTroiunBoe
yMEHHe olpe- YBEpEHHOE
JIeTSITh ¥ paH- yMEHHe olpe-
JIeNSATh ¥ paH- yMEHHe olpe-
KHUPOBATh He- JIeIISITh ¥ PaH-
KHUPOBATh He- JIeIISITh ¥ PaH-
00X0auMyT0 JKHPOBATH HE-
00X0TUMYIO JIJISt JKUPOBaTh He-
JUISL pellieHUsT | 00XOJIUMYIO st
OTtcyTcTBHE N pelieHus 1o- 00X0ANMYTO JUIS
MOCTABJICHHOM peLieHus mo- o
yMEHHs . CTaBJICHHOM peLIeHust Mo-
3a]a4u UH- CTaBJICHHOM -
3anaqu uHpOp- CTaBJICHHON
dhopmarmto. 331294 HHPOP-
MaIIHIO. 3aga4u MHHOp-
MaIIHIO.
Maluio.
Homyckaet
MHOXKECTBEH- Jonyckaer o1-
He nomycxkaer He nomycxkaer
HbIE IpyOBIC JIeNIbHbIE HErpy-
OLIMOOK. OLIMOOK.
OLIMOKH. Oble OIMOKH.
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VK-1.3. OcymecTBisieT
MTOUCK WHPOPMALINH IS
PEIICHUS TOCTABICHHOU
3a]1auu 10 Pa3THIHBIM
THUTIAM 3aMpPOCOB

JemoHcTpupy-
€T YaCTUYHOE
yMEeHHE TPH-
MEHSTh METO-
JIMKH TIOMCKA,
cbopa u o0Opa-

JemoHncTpupyer
JIOCTaTO4HO
YCTOHYMBOE

yYMEHHE IIpuMe-

HATh METOJUKHI

noucka, coopa u

JemoHncTpupyer
YCTOWYMBOE
yMeHHe IpUMe-
HSITb METOJUKH
oucka, coopa u
00pabOTKH MH-

JemoHncTpupyer
cBOOO/IHOE U
yBEpEHHOE
yMEHHE TPUMe-
HSITh METOIMKU
Moucka, coopa u

OtcyrcTtBrHe | 60TKM HHDOP- 00paboTKN MH- ¢dopmanuu o 00paboTKN MH-
YMEHHSA MalyH 110 pas- dopmanuu 1o Pa3IHYHBIM dopmanuu 1o
JIMYHBIM THIIAM Pas3IHYHBIM THIIaM 3a1po- Pa3IHYHBIM
3aIIpOCOB. THIIAM 3aIpo- COB. THIIaM 3a1po-
Homnyckaet COB. COB.
MHO>KECTBEH- Homnyckaer ot-
HbIE TpyObIC nenbHble Herpy- | He momyckaer He nonyckaer
OILITMOKH. Oble OTHOKH. OLIMOOK. OLIMOOK.
Hemonctpupy- | Jdemonctpupyer | [emonctpupyer | JlemoHCTpHpyeT
€T YaCTU4HOe JIOCTaTOYHO ycTod4nBoe cBOOOHOE U
yMEHHE 0Cy- yCcTOWYHBOE yMEHHE 0Cy- yBEpPEHHOE
LIECTBIIATh YMEHHE 0OCy- LIECTBIATH I10- YMEHHE 0Cy-
MIOUCK HHPODP- HIECTBIIATH TO- UCK MH(pOpMa- HIECTBIIATH HO-
OtTcyTcTBHE | MaL¥H IO pas- UCK MHGOpMa- | LIMH O pa3in4- | HCK nHdopma-
YMEHHS JIMYHBIM THIIAM | LIHH 110 Pa3iny- HBIM THIIAM LM 110 Pa3Iny-
3aIpOCOB. HBIM THIIAM 3aIPOCOB. HBIM THIIAM
Homyckaer 3aIPOCOB. 3aIpPOCOB.
MHOKECTBEH- Homyckaer ot-
HbIE TpyOBIe IerbHble Herpy- | He momyckaer He nomyckaer
OLIHMOKH. Oble OLIMOKH. OLINOOK. OLIMOOK.

[Ipu GannpHO-PEHTHUHIOBOW CHUCTEME BCE 3HAHUS, YMEHUS M HaBBIKU, IPUOOpPETaeMbIE CTY-
JICHTAaMU B PE3yJbTaTe U3y4YCHHs NTUCIMIUIMHBI, OLICHUBAIOTCA B Oasuiax.

Ornenka kayecTBa paObOThI B PEHTHHTOBOI crcTeMe SBISETCS HAKOMUTEIHHOW M UCTIONb3Y-
€TCsl JJIS OLIEHUBAHUSI CUCTEMHOM pabOTHI CTYICHTOB B T€UEHHE BCETO MEPHUOJIa OOyICHHS.

[To utoram paGoOTHI B cCEMeCTpe CTYIASHT MOXET MOTyduTh MakcuManbHo 70 6amtos. MToro-
Bo opmoit koHTposist B VI cemectpe siBnsiercs sx3amMeH. Ha sk3aMeHe CTyJIeHT MOXET HaOpaTh
MakcuMaiabHO 30 OGaoB.
B treuenue VI cemecTpa cTyeHT MOXKET 3apaboTaTh OAJIIBI 3a CJIEYIONINE BUJIBI padoT:

Ne Bun pabotsl Cymma OamioB

1 AyautopHble 3aHATHS (TIOCEIIeHUE) 20

2 JlaGopaTopHbie pabOTHI 20

3 [IpakTuyeckue paboThl 30
Hroro: 70

Ecnu Kk MOMEHTY OKOHYaHHs ceMecTpa CTyJeHT Habupaet oT 51 1o 70 GayuioB, TO OH MOIy-
9aeT JIOMYCK K IK3aMeHY.
Ecnu cTyieHT K MOMEHTY OKOHYaHUs ceMecTpa HabupaeT ot 61 10 70 GayioB, TO OH MOXKET
MOJTyYUTh aBTOMATHUYECKYIO OIICHKY «YIIOBIETBOPUTEIBHO». [IpH jKeaHUuM MOBBICUTH CBOKO OIICH-
Ky, CTyJIEHT UMEET MIPAaBO OTKA3aThCs OT aBTOMATUYECKOM OIIEHKH U C/IaTh SK3aMEH.
Ecnu crynent He Habpan MUHHMaIBHOTO Yucia 6ayuioB (51 Gamr), TO OH HE MoaydaeT J0-

IyCK K 9K3aMCHY.
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CoOTBETCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEMUYCCKHX OIEHOK dK3aMeHa
OO6mras cymma

0asuIoB 3a ce- Hrorosas omeHka
MECTP
86-100 OTIu4YHO
71-85 Xopo1io
51-70 Jlomyck K 9K3aMeHy

B TOM YHCIIE:
61-70 | Bo3MOXHOCTB OJTYyYEHUS] aBTOMATHICCKON OIICHKHU «YJIOBICTBOPUTEIHHO
51-60 ToJbKO TONYCK K 9K3aMEHY
0-50 * HeynoBieTBopuTenbHO (CTYICHT HE IONYIIEH K 9K3aMEHY)

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIECTCS B IPOLIECCE BBIIOIHEHMSI TPAKTUYECKUX U
CaMOCTOSITENIbHBIX PA0OT B COOTBETCTBUH C HUKEIIPUBEAECHHBIM IPaUKOM.

['paduik BBIOJHEHHS CAMOCTOSTENBHBIX paboT cryneHTamu B VI cemectpe

Buer pa- Henenu yueOHOro nporecca

oot 1123|456 |7|8]9|10(11|12|13 |14 15|16 17
Tectnl 1-5 B3 33

I1P-2.2 B3 33

B3 — Brigaua 3amanus; 33 — 3ammTa 3a0aHus
ITP-2 — KonrtposbHble paboThI

[Iponienypa oleHWBaHUS pPE3yJIbTaTOB OOYYECHHS HMHBAIHMIOB W JIUI] C OrpaHHYCHHBIMH
BO3MOXXKHOCTSIMU 3/I0OPOBbSl IO JMCLUIUIMHE IpeaycMaTpuBaeT NpeAocTaBleHUue HH(pOpMAlUU B
(dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM HX 30POBbS U BOCIIPHUITHS HHPOPMAITHIH:

— B IeyaTHoil ¢opme,
— B TIeYaTHOH opMe yBEIHMUYEHHBIM LIPUPTOM,
— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA

o0yyJarommxcs.

[Ipu HeoOxomumocTH oOydaromiemycss uHBanMay u Jyuny ¢ OB3  mpepoctaBnsercs
JONOJHUTEIBHOE BpeMs A MOATOTOBKM OTBETa HA 3ayeTe WIM dK3aMeHe. Y oOyudaromerocs
uHBaInAa U auna ¢ OB3 umeercs BO3MOXHOCTH BbIOOpa (hOpMBI KOHTPOJS HA MPAKTHYECKHX
3aHSTHUSX, 3a4€Tax, SK3aMeHaxX, MOAX0s11ast KOHKPETHO Uil HEToO.

MCTOIII/I‘ICCKI/IB YKa3aHUuA K IPAKTHYCCKUM 3aHATUAM

Ounas dhopma 00yueHus

1. ®opmynupoBaHHE aKCHOM, TEOPEM U TOKECTB OyJIeBOM anreOpsl.

W3ydenue norndecknx GyHKIUN OJHOU U IBYX MEPEMEHHBIX C UCTIOIB30BaHUEM TaOIHUIL
HWCTUHHOCTH.

Nzydenne paboTsl AemupaTopoB IBYX TPEX U YETHIPEXPA3PSIAHOTO KOA.

N3yuenne paboThI TPUTTEPOB, PETUCTPOB.

Nzydenne pabOThl CUETIMKOB.

PazpaboTka nudposbix ycrpoiicts, ¢ npumenenuem LIATT u AIIIL.

N

ok

3aoyHasg dopMa 00ydeHUS

1. ®opmynupoBaHHE aKCHOM, TEOPEM U TOKIECTB OyJIeBOM anreOphl.
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N

HUCTUHHOCTH.

o oA W

W3yuenue paboThl aemudpaTopoB IBYX TPEX U YETHIPEXPA3PSIIHOTO KOA.
N3yuenne pabOThl TPUTTEPOB, PETUCTPOB.

W3yuenune pabOThI CYETIMKOB.

Pazpabotka mudpoBsix ycrpoiicTs, ¢ npumeHerrnem L{ATT u ATIIL.

Nzydenue nornueckux GyHKIUN OJHON U IBYX MEPEMEHHBIX C MCIIOJIb30BaHUEM TaOIHUI]

MeToanueckne yKkazaHus JJI51 BbIIIOJIHEHHS JIa0OPATOPHBIX padoT

Ouynas dopMa 00OyueHus

';}r'; M 1; a;j;zzzuc- Cooeporcanue nadbopamopuvix pabom Tpyooemxocmp
1 4 JIP-1 U3y4yeHue MeTOI0B aHAJIM3a U CUHTE3a KOMOU- 5)
HAI[MOHHBIX JIOTHYECKHUX CXEM.
2 &) JIP-2 Jlemndpatopsi. B
3 6 JIP-3 Tpurrepsl, perucTpbl, CUETINKH. 7
3aounas popma 0O6ydeHus
’ﬁ; M I; a;’f;z:zlbdluc- Cooeporcanue nabopamopuvix pabom Tpyooemxocmao
1 4 JIP-1 V3y4yeHue METOIOB aHANIM3a U CUHTE3a KOMOU- 2
HAITMOHHBIX JIOTHYECKHUX CXEM.
2 5 JIP-2 Jlemndpatopsi. 2

MeToanyecKkue yKa3aHusi JUISI CAMOCTOSITEIbHOI padoThl 00y4al0IIHXCS

QOunas dhopma 00yueHus

No Ne pazoena ouc- .
Cooepircanue camocmoamenvHoil padbomul Tpyooemkocmp
n/n UUNTTUHDL
1 5 Tectrl 1-5 15
2 7 Konrtponsnas padora [1P-2.1 15
3aounas Gopma oOydeHus
M M pazoena uc- Cooeprcanue camocmoamenvHoil padbomol Tpyooemkocmp
n/n UUNTTUHDL
1 5 Tectol 1-5 32
2 6 Tecth 6-10 33
3 7 Konrpossnas padora [1P-2.1 26

Ilepeuenv 06s3amenvbHbIX 81008 Y4eOHOU pabombl CIYOeHmA:
— nocewenue 1eKYUOHHbIX 3AHAMULL;
— pewenue 3a0a4 U 3a0aHUil HA 1AOOPAMOPHBIX 3AHAMUSX,
—  GbINOJHEHUE YCMHbIX COOOUeHU

22




[Ipouenypa mpOMEKYTOUHOM aTTECTAMUM MPOXOAUT B COOTBETCTBUU C «lloyoxkeHnem
0aJIIbHO-PEUTUHTOBON CUCTEME OLIEHKU U TEKYILEM KOHTPOJIE YCIEBAEMOCTH CTYJCHTOBY, a TaKXKe
«ITonoxeHnem o MPOMEKYTOUHOM aTTeCTalluU» YHUBEpcUTETa «/[yOHa».

AnantupoBaHHas pabodass mporpamMma y4eOHOM AMCHUMIUIMHBI (MOIyJsl) pa3zpaboraHa B
OTHOIICHUU Pa3HO30JIOTUYECKOW y4eOHOM Trpynmbl OOYyYarolIMXCs, MMEIOIIUX JOKYMEHTAJIbHO
IIOATBEP)K/ICHHbIE HApYLIEHUs CilyXa, 3pEHHs, OMOPHO-ABUIATEIBHOIO ammnapara, coMaTH4YeCKHE
3a00JieBaHUs M TOJJAIOIIMECSd KOPPEKIUU HEPBHO-TIICUXMYECKHE HApyIIEHUS WU COYETaHHBIC
HapyLIEHMUSL.

TecTbI
1. BpBIIOIHUTE CHHTE3 KOMOMHAIIMOHHON CXEMBI 110 3aIaHHON TaOIMIle UCTUHHOCTHU C HCIIOJIB30-
BaHHeM MeTojia MuHuMH3anuu Kapao. OTBeT noyiy4uTh B BUJIE JIOTHYECKOTO YPABHEHHUS

X; | X | xX; | y
01 0]0]0
gl O0[1 0
0o]1 0|1
O
1 0]0 1
1 0] 1 0
111 o] 1
LT 1T 19 | BapuanTsl oTBETOB: Y=X2X1"+X3X1", Y=XoX1+X3, Y=X2+X3X2

2. BBINOIHUTE CHHTE3 KOM6I/IH3.I_II/IOHHOI71 CXEMBI 110 3a,I[aHH01>i TaGJ’II/IHe HCTHHHOCTH C UCIIOJIB30-
BaHHECM MCTOJa MUHHUMU3allNH KapHO. OtBer MOJIYYUTDb B BUAC JIOTUYCCKOI'0 YPaABHCHHA

bl
2
*

o] et | ] o] O O | O A
] ol Of O | | O] Sl X

— O | of | o —|
O O O Of v=| O | =

BapuaHTbl 0TBETOB: Y= X3’ X2’ X1+ X3 X2X1, Y=X3 X1, Y=X3 X2

3. BBHINIONHUTE cUHTE3 KOMOMHAIMOHHON CXEMBI 110 3aJaHHOM TaOJIHUIle UCTUHHOCTHA C HUCIIOJIB30-
BaHMEM MeToja MuHuMH3anuu Kapao. OTBeT noyyuuTh B BUJE JIOTUYECKOTO YPABHEHHS

o B e G (= E= LT = R
vt ve| f Of oo | Of
| O | O | of — | il
= B =1 = L= =

BapuanTtsl 0TBETOB: Y=X2X1+X3X1, Y= X3 X1+ X2X1, Y=X3X2’
4. BrIIOIHUTH CUHTE3 KOMOMHAIIMOHHON CXEMBI IO 3aJaHHOI TaOJIMIlE NCTUHHOCTHA C UCIOJIB30-
BaHHeM MeToja MuHuMH3anuu Kapao. OTBET noyy4uTh B BUJE JIOTUYECKOTO YPABHEHUS

HIRSERSE B
U 1] 1] |
0 0 1 0
0 1 1] 0
0 1 1 1
1 0 0 0
1 0] 1 0
1 1 [ L
| 1 l 1

BapuaHTBI OTBETOB: Y=X2X1+X3’X2’X1’, Y= X3’X2X1’, Y=X3X2’
5. BpImosHUTH CUHTE3 KOMGI/IHaHI/IOHHOI/I CXEMBbI MO 3aJJaHHOU Ta6n1/1ue HCTHUHHOCTHU C HMCIIOJb30-
BaHUEM MCTOAa MUHUMU3AIUU KapHo. OtBer MOJIYYUTHb B BUAC JIOTUYCCKOI'O0 YPaBHCHUA
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BapuaHTbl 0TBETOB: Y=X2’X1"+ X2X1+X3X1, Y= X2X1’, Y=X3X2 +X1

6. OnpenenuTs TUM JIOTHYECKOTO FIEMEHTA.

&

BapuanTs! oTBeTOB: 1) 10ruueckoe cioxXeHue, 2) JOrn4eckoe yMHOKEHue, 3) j1o-

TMYECKOE CJIO’KEHHE C OTPULIAHHEM.
7. OmnpenenuTs TUI JOTUYECKOTO AJIEMEHTA.

1

BapuaHTbl 0TBETOB: 1) JIOTHUECKOE YMHOXECHHUE C OTPUIIAHUEM, 2) UCKITIOYAIOIICe

NJIN, 3) noruyeckoe CloKeHue.
8. OmnpenenuTs TUM JIOTHIECKOTO HIEMEHTA.

=1

Bapuantsl orBeTOB: 1) JIOTMYECKOE CIIOKEHHE C OTPHUIIAHUEM, 2) JIOTHYECKOE

yMHOXeHHe, 3) uckmouaromiee NJIN.
9. OmpenenuTs THIT JOTUIECKOTO HJIEMEHTA.

1

BapuanTtbl oTBeTOB: 1) JIOTHUECKOE YMHOXKEHUE, 2) JIOTHUECKOE CII0KEHHUE C OT-

punaniem, 3) JOru4ecKoe CI0KEHHE.
10. OnpenenuTh THUIT JOTHYECKOTO AJIEMEHTA.

&

BapI/IaHTBI OTBCTOB!: 1) JIOTUYCCKOC YMHOXCHUC C OTPULIAHUCM, 2) JIOTHYCCKOC

YMHO’KEHUE, 3) TOTHYECKOE CI0KEHHUE C OTPULIAaHHEM.

ogakrwdE

© oo~

Tembl KOHTpPOIBLHOI padoTel (ITP-2.1)

Mertoauku noucka, coopa 1 00paboTKH HHPOPMALIUH 110 Pa3IMYHBIM THUIIAM 3aIIPOCOB.

Pexumsbl paboTsl Tpurrepa tumna D.

Peructpsl, peructpsl, cpadbatsiaroiiye o GpoHty. Peructpsl, cpabaTpiBaroniye no ypoBHIo.
CIBUTOBBIE PETUCTPBI.

ACHHXpOHHBIE CYETUYMKN, CAHXPOHHBIE CYETUNKH.

[Touck nHpopManuy 1Mo pa3IUYHBIM TUIIaM 3alPOCOB B ONEPATUBHOM 3alIOMUHAIOIIEM YCTPOM-
CTBE.

I'enepaTopbl CUTHAJIOB MPOU3BOJIBHOMN (POPMBI.

ITocnenoBarenbHOCTHAS JIOTHKA.

. TIIK.

10. Komnaparop HanpsiKeHusl.
11. AUII mapaniensHOTO THIIA.
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8.
9.

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

32.

Cnucok BONPOCOB K IK3aMeHy

Axcuomsl anredpsl oruku. Jlornueckue pyHkuuu. TaObmUIBl HCTUHHOCTH.

Teopemsl u ToxaECTBA ANreOpsl JIOTUKU. Jlornyeckne GyHKLINHU IByX NEPEMEHHBIX.
Jlornueckue QyHKIUH JBYX TEPEMEHHBIX.

3anuck ¢pynkuuii B Buge Coepuiennoi {uspronkruBHoi Hopmanbaoit @opmsl (CAHD).
[TpaBuna muauMu3anuu Jorudeckux Gynkmuii. Kaprer Kapao ans gynkuuit 3-x u 4-x ne-
PEMCHHBIX.

Jlornueckue ycTporcTBa KOMOMHaMoHHoro THma. OcobenHoctu nmocrpoenus. [Ipusectu
IIpUMeEp.

AHalu3 U CUHTE3 U(PPOBBIX YCTPOHCTB.

CucTeMHBbIH TOAX0 IPU CUHTE3€ KOMOWHAIIMOHHBIX CXEM.

CuUCTeMHBIH TOIXO0 MPH MOJESIMPOBAHINH KOMOWHAIIMOHHON CXEMBI (PHUHLUI OT 0OIIEro K
YaCTHOMY, J€KOMIIO3HUIIUU CXEMBI).

MetacTabuiabHOCTD paboThI TpUrTEpa. Y CIIOBHS MOSBICHHS METACTAOMIBHOCTH.
[TpuHUIIEI pabOTHI At paTopa.

CueTuukH ¢ nocieaoBareabHbIM nepeHocoM. CTpyKTypa.

CunxponHble cueTuuku. CTpyKTypa U IPUHIMI PaOOTHI.

CHUHXPOHHBIE KOHEYHbIE aBTOMATBHI.

[TpuHIMIB pabOTHI MYJIBTUILIEKCOPA.

Munumu3zanus komOuHaMoHHBIX cxeM. Kaptel KapHo.

Munumuzanus koMOnHauoHHbIX cxeM. Kaptel KapHo, npsimoyronsnuku Kapho, onepanuun
CKJICBaHMUSI.

CtpyKTypa v IPUHIMIIBI paboThI femudparopa 3x8.

[udpossie ycTpoiicTBa mocienoBaTebHOCTHOTO THIa. OcoOeHHOCTH TocTpoeHus. [Ipume-
pBL.

PaznoBugHOCTH TpUrrepoB. OcoOeHHOCTH (DYHKIITMOHHUPOBAHUS.

AcunxponHas SR-3amenka. [Ipunnun paGoTel

D-3amenka. [Ipunnun paboTsl

D-tpurrep. Ilpunuun paboTsl.

T-tpurrep. [Ipunuun paboTsl

Hcnonb3oBanue D-Tpurrepa B mociieoBaTeIbHOCTHBIX ycTpoiicTBax. [Ipumepsi.

Bunbl peructpoB 1 0COOEHHOCTH X (YHKIIMOHUPOBAHMUSL.

[TapannensHslit peructp Ha D-Tpurrepax.

[IJINC. CtpyKTypa JJOTHYECKOTO JJIEMEHTa

Mertoaurka co3anus npoekra B nakere Quartus.

Meronanka pa3paboTku mudpoBoro ycrpoiictsa B makere Quartus.

Metoauka 1 3a1a4 CUMYJISIIMM TPOEKTOB B akete Quartus.

OyHKIMOHATBHAS CUMYJISIINS IPOEKTa B TakeTe Quartus.

S3piku onucanus anmapatypsl (HDL s3b1xn). Verilog u SystemVerilog — crpykrypa mozy-
TSl

Metoauka koHpurypupoauus [TJINC.

Coaeprxkanue JK3aMEeHALMOHHOI0 OnJieTa
1 Bompoc — pyHaamMeHTagbHas Teopust (3HATh)
2 BONIPOC — MIpaKTUYecKast KOMIUIEKCHAs 3a/1a4a (YMeTh + BIaJleTh)

IIpakTHueckoe 3a1anue

IIpumMep MpakTUIECKOIr0 3aJaHusl.
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PaspaboraTs mpoekT nupoBoii cxeMsl B Takete Quartus Prime, BKIrO9aroumii J€IUTENb YaCTOTEI C
IepeMeHHbIM KO3 (OHUIIMEHTOM IEeICHHS Ha CHHXPOHHBIX CUeTYHKaxX (8 MBOMYHBIX paspsmaoB). Ko-
s¢duruent aenenus Ko, =109.
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