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AHHOTaUs

HucuunnuHa «CXeMOTEeXHHMKa» BXOAUT B 00pa30oBaTENIbHYIO MPOrPaMMY BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TMOATOTOBKM/ CHEIHATBLHOCTH
09.03.01 «MudopmaTka W BBIYUCIUTEIBHAS TEXHUWKA» HAINPaBICHHOCTH/CIEIUATN3ANN
«KoMIbIOTepHBIC TEXHOJIOTHH, CUCTEMBI U ceTry. Jucuurmaa peanusyercs kadeapoi «Ned4y.

JlucuuninuHa HaeaeHa Ha GOpMHUPOBAHKE Y BHIITYCKHUKA CIEIYIOMINX KOMIICTSHIINN

[TK-9 «CriocoOeH BHIMOIHATH pa3paboTKy amnmapaTHO-MPOTPAMMHBIX CPEICTB HU(POBOIA
00paboTKu nHMOpPMAITUNY

CopepxaHre UCHUIUIMHBI OXBaThIBACT KPYT BOIMPOCOB, CBS3aHHBIX C HW3YYCHUEM
MPUHILIMIIOB PabOThl HMU(PPOBBIX 3JIEKTPOHHBIX YCTPOMCTB; HAYMHASsI C OCHOBHBIX JIOTHUECKHUX
omepanuil 0 TPHUHIUIOB TOCTPOCHUS YCTPOKMCTB, MNPEAHA3HAYCHHBIX JUIS BBITOJIHEHUS
CIIOKHBIX TIpeoOpa3oBaHUi HHUQPPOBBIX CUTHAJIOB, B T.4. METOAOB IM(poBOii 00pabOTKH
curHasioB. PaccmarpuBaeTcss METOMOJIOTHS peanu3aluy HU(POBBIX YCTPOMCTB Ha OCHOBE
porpaMMUpyeMbIX Jorudeckux nunrerpainbubix cxeM (IIVIMC), kak ¢ ucnonp30BaHnEeM METOJIOB
CXEMOTEXHHYECKOTO TPOSKTUPOBAHMS, TAK U C HCIIOJIb30BAHUEM SI3BIKOB OIMCAHUS AIapaTypbl
VHDL u Verilog.

[IpenogaBanue AUCHUILIMHBI IMPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AHUN
yueOHOro mpoliecca: JIeKINUU, 1a00paTopHble pabOoThl, CaMOCTOSATENbHAS paboTa 00y4Jaroerocs,
KypCOBOE MPOCKTUPOBAHUE.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb yCIIEBAEMOCTH, MMPOMEXKYTOUHAs arTecTanus B popme auddepeHnnpoBaHHOrO 3a4era
(5 cemectp), sk3aMeHa (6 cemecTp).

OO0mast TpyA0EeMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABISACT S5 3aueTHBIX enuHull, 180
YacoB.

S3bIK 00yueHus 0 JUCHUILIUHE « PYCCKUN ».



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS IO TUCITUILINHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

[Tony4yenue cryaeHTaMu HEOOXOAMMBIX 3HAHHMI M HABBHIKOB B OOJACTHU MPOECKTHPOBAHUS
CTaHJApPTHBIX U CHENHUAIU3UPOBAHHBIX OJIOKOB M YCTPOMCTB MJIs ammapaTHO-MPOrPaMMHBIX
KOMIIJIEKCOB O0pa0OTKM CHUTHAJIOB C MOMOIIBIO CIIEHUAIU3UPOBAHHBIX MPOTPAMMHBIX CPEICTB.
[TomryueHHble 3HaHUS JAIOT CTYJEHTaM BO3MOXKHOCTh MPUMEHSITH UX B CMEKHBIX JUCLHUILIMHAX,
B KOTOPBIX PacCMaTPUBAIOTCS allllapaTHO-IPOrPaMMHBIE CPEJICTBA BBIUUCIUTENbHBIX YCTPONUCTB.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opmMupyemMord  ydacTHUKaAMH
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTEIbHON NpOrpaMMbl BBICILIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUMU
KOMIETSHIMSIMH WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Tabmuna 1 — [lepeuens KOMIETeHIINI U UHAUKATOPOB UX JTOCTHXKEHUS
Kareropus (rpynmna) Kon n Ko u HanMeHOBaHWE WHIUKATOPA JOCTHKCHHUS
HAaUMEHOBAHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMTICTCHITHH
[1K-9.3.1 3HaTh OCHOBBI CXEMOTEXHUKH
anmnapaTHO-MPOTrPAMMHBIX CPEICTB, COBPEMEHHYIO
AJIEMEHTHYIO 0a3y, B TOM YHUCIIE
ITK-9 Cnocoben MUKPOKOHTPOJUIEPHI U IPOrPaMMUPyEMbIe
BBITIOJTHSATH JIOTUYECKHIE UHTETPATHHBIC CXEMBI
pa3paboTKy [TIK-9.Y.1 ymeTh pa3pabaTbiBaTh CHEIHATBLHOE
[TpodeccuonanpHble | anmnapaTHo- [IpOrpaMMHO€E 0OecriedeHHe anmnapaTHo-
KOMIIETEHITHH MIPOTPaMMHBIX MPOTPaMMHBIX CPEJCTB Ha SI3bIKaX BHICOKOTO U
cpeactB HUGpPOBOM | HU3KOTO YPOBHEH
00paboTkH [1K-9.B.1 BnaneTs HaBbIKaMM pa3pabOTKU U
uH(pOpMaIUN MOJICTTUPOBAHUS TPUHITUTHAITBHON CXEMBI
anmnapaTHO-MPOTPAMMHOTO CPEJCTBA C
MPUMECHEHHEM CIEITUATN3HPOBAHHBIX CHCTEM
ABTOMATHU3MPOBAHHOTO MPOESKTUPOBAHHUS

2. Mecro nucuuniunsl B cTpykType Ol

HucnurninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, pPaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIMNX AUCLIUTIINH:

— «DJIEeKTPOHUKAY,

— «Teopust aBTOMaTOBY,

— «lIporpammupoBaHue Ha s3bIKaxX acceMOuepar.

3HaHMs, TONyYeHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW IHUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIIOJIb3YIOTCS ITPU U3YyYEHUH IPYTUX AUCLMILINH:

— «lIpoexkTupoBanue cuctemM 00pabOTKH U mepeaadr HHPOPMAITHH»,

— «MUKpPOKOHTPOJIJIEPHBIE CUCTEMBIY,

— «udpossie cuctemMbl aBTOMATU3AINH U YTIPABICHUS»,

— «UuTepdeiicsl nepudepuitHbIX yCTPOMCTBY.

3. O0BeM U TPYI0EMKOCTh TUCIUTLIMHBI
Jlanueie 00 obmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4E€OHOMH
paboThI O TUCHUILIMHE (M paclpesieleHue 3TOH TPYA0EMKOCTH 110 CEMECTpaM) IPeACTaBICHbI B
tabnure 2.




Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHbI

N TpynoeMKOCTb 10 ceMecTpam
Bun yueOnol paboThl Bcero NoS NoG
1 2 4

Oowan  mpyooemkocms  OUCHUNIUHDL, 5/ 180 2/ 72 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu 51 17 34
Ayoumopnuie 3anuamus, BCEro 4yac. 85 34 51
B TOM YHCJIE:

nexuu (JI), (gac) 34 17 17

MPAKTUIECKHE/CEMUHAPCKUE 3aHSITHS

(I13), (gac)

naboparopusie padbots (JIP), (dac) 34 17 17

KypcoBoil mpoekT (padota) (KII, KP), 17 17

(dac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 59 38 21
Buo npomescymounou ammecmauuu: | Iudd. 3aq., 9k3., Kypc.
3auet, nud . 3auer, sk3amed (3auet, udd. | k3., Kypc. Huddod. 3au., mp.
3a4, JK3.) np.

4. ConepxaHue TUCIUIIINHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCIUIUIAHEI IO pa3einaM U BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B Ta0uIe 3.

Tabmuia 3 — Paznensl, TeMbI TUCIUIUIMHBI, UX TPYJIOEMKOCTh

Pazgensl, TeMBI TUCITUTLIMHEI

Jlekinn
(dac)

I13 (C3)
(dac)

JIP
(qac)

KII/KP

(aac) CP (gac)

CemecTp 5

Paznen 1. [IpuHiune! pa3zpaboTKu HUGPOBBIX

YCTpOICTB Ha OCHOBE MPOrPaMMHUPYEMBIX JIOTHUYECKHUX

CXEM

Paznen 2. KomOuHarmoHHble IUQPPOBBIE YCTPOHCTBA
Tewma 2.1. OcHOBBI adreOpsl JOTUKU U IPUHIINTIIBI
Pa3pabOTKH JIOTHYECKUX CXEM

Tewma 2.2. TurioBbie (GyHKIIMOHAIBEHBIE y3ITBI
KOMOHHAIMOHHBIX CXEM

Paznen 3. OyHKIIMOHAIBHBIE JIEMEHTHI TAMSITH U
CXEMOTEXHHUKa TOCIIEIOBATEILHOCTHBIX IU(POBBIX
YCTPOUCTB

Tewma 3.1. Tpurreps! u THIIOBBIE (QYHKITHOHATHHBIE
Y376l Ha UX OCHOBE

Tema 3.2. CxeMOTEeXHUKA CYETUHUKOB C 3a1aHHBIM
OCHOBAaHHEM CUeTa

Tema 3.3. CxeMOTeXHHUKA MTOCIICIOBATEIIBHOCTHBIX
YCTPOMCTB 00IIIero Buja

Paznen 4. CxeMoTeXHHUKA YCTPOICTB BHIIIOJTHEHUS
BBIYMCIIUTEIBHBIX OMepaIii

Paznen 5. [Tapamerpuzyembie MOAYIH ME(PPOBOI
CXEeMOTEXHUKH B cpee Quartus

Paznen 6. DnemeHTs HU(PPOBOM CXEMOTEXHUKU
cemeiicTBa 74xxx B Quartus

Pazgen 7. CxeMOTeXHUKA yCTPONCTB MHANKAITUN U
0TOOpakeHHs WH(HOPMAITUH




Pa3znen 8. CxeMoTexHMKa YCTPOICTB reHepaliuy 1 2 )
(OpMHpPOBaHHS MMIYJIBCHBIX U IIM(POBBIX CUTHAJIOB
Paznen 9. Mukpocxembl 3alIOMHHAIOMINX YCTPOICTB 2 4
Paznen 10. Ananoro-unugpoBsie u HUPPOaHAIOTOBEIE P 5
mpeoOpa3oBaTeNH
HUroro B cemectpe: 17 17 38
Cemectp 6
Paznen 11. PazpaboTka KOMOMHAIIMOHHBIX U(POBBIX 2 3 2
YCTPOWCTB Ha SA3bIKaX OIMCAHMS alapaTypsl.
Pazgen 12. Pa3paboTka mocie0BaTeIbHOCTHBIX
IUQPOBBIX YCTPOMCTB Ha SA3bIKAX OMHCAHUS 2 5 3
anmnaparypsl.
Paznen 13. Ucnons3zoBanne Modelsim amst D) 1 3
MOZEIMPOBAHUS IU(PPOBBIX YCTPOHCTB
Pasnen 14. Pa3zpaboTka ycTpoicTB IIU(pPOBOI
2 2 3
00paboTku curHainor Ha [TJIMC
Paznen 15. Conpspxenrie mudpoBBIX YCTPOHCTB C
nepuepuitHBIMU YCTPOICTBAMHU.
15.1. Conpspxenue ¢ AL u LTATL
15.2. CXeMOTEXHHUKA COMPSHKEHUS IU(POBBIX 4 6 3
YCTPOWCTB C JaTYMKaMH KIIaBHATypPHOTO BBOAA
15.3. CxeMOTeXHHKA yCTPONUCTB COMPSIKEHUS C
CHJIOBBIM 000pyI0BaHHUEM
Paznen 16. Cxemorexanka u)pOBBIX U3MEPHUTEIHHBIX 3 1
pHOOPOB M YCTPOHCTB
Paznen 17. Metozp! obecnieueHus 2 1
MIOMEXO0YCTOHYNBOCTH IU(MPOBBIX YCTPOHCTB
BrInonHenne KypcoBoro npoekra 17 5
Hroro B cemecrpe: 17 17 17 21
Hroro 34 0 34 17 59

HpaKTI/I‘IGCKaX IoATrOTOBKaAa  3aKJIHOYACTCA B HEMOCPCACTBCHHOM  BBLIINOJIHCHUH

OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poQeCCUOHATBHON 1eATEIbHOCTBIO.

4.2. CopaepxaHue pa3/iesoB U TEM JICKIMOHHBIX 3aHITHII.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0IuUIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Howtep HaszBanue u cozepkanue pa3esioB U TeM JICKIIMOHHBIX 3aHATHI
pasznena
1 [Tpuniuns! pa3paboTku HUPPOBBIX YCTPOUCTB HA OCHOBE NMPOrPAMMHUPYEMBIX
JIOTHYECKUX CXEM.
[TpuHIMIB pabOTHI C TPOrPaMMHUPYEMBIMHU JIOTHYECKUMHU MHTETPAIbHBIMUA CXEMaMH.
Coznanue npoexta s [IJIUC B CAIIP Quartus II 1 mogenupoBanue ero paboTsl ¢
UCIOJIb30BaHUEM rpapuueckoro Gopmara Qaiinos. Co3zgaHue nepapxuueckux
IIPOCKTOB.
2 Kom6unanmonusie nupoBbie yCTpOHCTBA.

2.1. OcHOBBI aNreOps! JIOTUKH U MPUHIHUITBL Pa3paOOTKU JIOTHYECKUX CXEM:
Hcnonb3oBanue OyneBor anreOpsl MPU MOCTPOSHUH KOMOWHAITMOHHBIX CXEM.
PazHoBHIHOCTH ITU(POBBIX PTEMEHTOB. MUHUMH3AIHS JIOTUYECKUX BBIPOKESHUH.
Meron nuarpamm Beliua. Pa3HOBHAHOCTH CXEMOTEXHUKH BBIXOJIHBIX KACKAIOB




U(POBBIX FTEMEHTOB. DJIEMEHTHI C TPEMS COCTOSIHUAMU. AHAIIN3 U BHIOOD
3JIEMEHTOB C MO3UIMHA MHHUMHU3AIUH CJI0KHOCTH U 00ecrieueHus: TpedyeMoro
OBICTpOACHCTBUS

2.2. TunoBsle GyHKIMOHATIBHBIE Y3161 KOMOMHAIIMOHHBIX CXEM:

JemmudpaTtopsl, mmdpaTopsl, MyIbTUILIEKCOPBL, AEMYIbTUILIEKCOPHI: 0COOEHHOCTH
CXEMOTEXHUKH, CXEMbI YBEJIMYEHMSI pa3psAHOCTH.

OYHKIMOHATbHBIE JIEMEHTHI TAMSTH U CXEMOTEXHHKA MOCIe10BaTeIbHOCTHBIX
IU(POBBIX YCTPOUCTB

3.1. Tpurreps! u TUNIOBBIE (PYHKIIMOHATIBHBIE Y3JIbI HA UX OCHOBE:
OcHOBHBIE TIOHATHUS, KJIACCH(PUKAIUS, OJHOCTYIICHUATHIC U JIBYXCTYIICHYATHIC
cxeMbl. Tpurrepsl ¢ TMHAMUYECKUM yIpaBieHueM. BpeMmennblie quarpamma
3.2. CxeMOTeXHHKa CUETYMKOB C 33/IJaHHBIM OCHOBAaHUEM CUETA:
Pa3paboTka cxeM c4eTunKoB Ha OCHOBE TpurrepoB tuna D-, T- u JK-.
3.3. CxeMOTeXHHKA MOCIEI0BATEIIbHOCTHBIX YCTPOUCTB OOIIETO BUIA!
Pa3paboTka mocneaoBaTeabHOCTHRIX cXeM (hOpMUPOBATENICH UMITYJIbCHBIX
MOCJIEIOBATEILHOCTEH C 3aJaHHBIMH BPEMEHHBIMH COOTHOILICHUSIMH Ha OCHOBE
perucTpa cIBuUra ¢ 1ernbio o0paTHOH cBsi3u. Pacnpenenureny cCUrHaIOB.

CxeMOTeXHHMKa YCTPONCTB BBINOJIHEHUS BBIYMCIUTENBHBIX ONepaluil
CxeMOTexXHHKa CYMMUPYIOIIE-BBIYUTAIONIETO OJI0KA, YMHOXXHUTENEH MLEIbIX YHUCEll,
KOMITapaTopoB JBOWYHBIX YHCEN, IpeoOpa3oBaTeneil Koia u3 1BOMYHOro B Ko ['pest
u oOpaTHO, nenuternei 1enbix yucen. KoMOMHAIIMOHHBIE M TIOCTIEI0BATEIbHOCTHBIC
cxeMmbl. CyMMaTop-HaKOIUTEIb.

[Tapamerpusyemble MOIyIH IUGPOBOM CXEMOTEXHUKHU B cpene Quartus
[Tapamerpusyembie Moyl U MeradyHKIIMK Quartus: TOTHYeCKHE HIIEeMEHTHI,
nemudpaTopsl, MIUPPATOPBI, MYIbTUILIIEKCOPBI, PETUCTPHI, CYSTUNKH, JEIUTEITH
YacTOThI, yCTPOWCTBA BHIMIOJHEHHS apU(METHUECKUX Olepalil ¢ LeIbIMU YUCIaMH.
[TapameTpu3yeMble MOLYJIH ONIEPATUBHBIX U ITOCTOSHHBIX 3aIIOMUHAIOIIUX
YCTPOICTB

OneMeHTsl IM(PPOBOM CXEMOTEXHUKHU ceMeiicTBa 74xxx B Quartus
Jlormueckue IeMeHTHI, MyJIbTHILIEKCOPHI, TemrdpaTopsl (B T.4. IS YIIPABICHUS
CEeMHMCErMEHTHBIMU MHIUKATOPaMu), MHU(PaATOpPbl, TPUTTEPHI, PETUCTPHI, CYETUUKH,
HIMHHBIE (JOpMUpPOBATENN B cocTaBe cepun 74xxx B Quartus. CpaBHeHMe
(GYHKLIMOHATIBHOCTH JIEMEHTOB 74XXX C MOIYJIIMU MakpoPYHKIMI 1 MeradyHKIHUN
Quartus. Mukpocxems! kiacca “Little logic™.

CxeMOTexXHHUKa YCTPOUCTB MHIUKAIIMM U OTOOpaXeH!s: HHPOPMALUU
00630p Mozeneit nHaAUKaTOpoB. CXEMOTEXHUKA COMPSKEHUS IUPPOBBIX YCTPOUCTB €
ra3opaspsIHbIMH, BAKYYMHO-TIOMUHECLEHTHBIMH, KUKOKPUCTAIUIMYECKHUMHU U
MOJTYITPOBOTHUKOBBIMU HHAMKATOpaMu. CTaTuvecKast U THHAMHYECKasi HHKAIHSL.
YapauniaekcuHr

CxeMoOTexHHUKa yCTPONUCTB TeHepal U GopMUpOBaHUS UMITYJIbCHBIX U HU(PPOBBIX
CUTHAJIOB

CxeMbl aBTOK0JIE0ATENIBHOTO U JKIYIIET0 MYJIbTHBHOPATOPOB HA JJOTHYECKHUX
sneMeHTax. ['eneparopsl ¢ KBapleBoil ctabunn3anueil yactoTsl. CXeMOTeXHHUKA
nepecTpanBaeMbIX reHepaTopoB. CHHTE3aTOPHI ¢ (Pa30BOI aBTOMOCTPOUKOM
4yacToThl. [ 'eHepaTopbl Ha OCHOBE TaliMepa 555. CxeMOoTeXHHKa anmnapaTHbIX
TE€HEPATOPOB MCEBAOCIYYANHBIX YMCENI HA OCHOBE M-IOCIeA0BaTEIbHOCTEN
cTpykTypsl ['anya u ®ubonauyun. Mukpocxemsl TaiiMepoB, FreHepaTOPOB U
dbopmuposareneit cemerictBa TimerBlox ot Linear Technologies

Mukpocxembl 3aOMUHAIOMIIX ycTporcTB (3Y)
3anoMHUHAIONTUE JIEMEHTHI U OJIOKH. 3alTOMUHAIOIINE YCTPOMCTBA TUTIA
1D, 2D, 2.5D. CtaTuuyeckue U JUHAMUYCCKHUE 3JIeMEHTHI TaMITH. CiocoObI
opraHuzaruu aapecanuu 3Y. ACHHXpOHHBIE B CHHXPOHHBIC HHTepdericel O3Y.




Muxkpocxemsr O3V asoitHoro noctyma. bydepst LIFO u FIFO. [TocTostHHBIC
3allOMMHAIOIME ycTpoicTBa. IlepenporpaMmupyeMble 3alI0OMUHAIOIIKME YCTPOUCTBA.
OnepatuBHo-niepectpanBaembie 3Y (Deni-namsaTe). CXeMOTEXHUYECKUE TTPUHITUITBI
HapalluBaHusl 00beMa MOJYJIEH MaMsTH.

10

Amnanoro-ugpoBblie 1 nudpoaHanorossie mpeodpazoBaTeIu
[TpunIUIs! paboTh aHATIOTrO-IM(POBHIX U U(PPOAHATIOTOBBIX MTpeodpa3oBarTenen
(ALLIT u LIAIT). JImarpamma “ObIcTpoaAeCTBHE-PA3PIAHOCTD”. CXEMBI
MacitTabupoBanus U ciBura ypoBHs. Cxemorexuuka [{AIl Ha ocHOBE pe3UCTOPHBIX
cOopok ¢ ABoM4HBIMU Becamu ¥ Matpuil R-2R. [Mapannensusiii AL CtpykrypHas
cxema ALIII nocnenoBarensHoro cuera. Cnensmuii AL AL nocnenoBaTenbHbIX
npuommkenuii. Uarerpupyronme AL, Curma-nensta AL I'uObpuaasie ALIIL.
Yayumenue opictpoaeiictBust AL mo texHonorum interlieving. [TpuHIums!
MOCTPOCHUS MHOTOKaHAIbHBIX cucTeM cOopa unpopmanuu. [ludbpossie
MOTEHIIMOMETPHI U CXEMbI HAa X OCHOBE.

11

Pa3paboTka KOMOMHAIIMOHHBIX IIU(POBLIX YCTPOUCTB HA S3bIKAX OMUCAHUS
armaparypel

Coznanne npoekta st [IJIMC B CAIIP Quartus II u MogenupoBanue ero padboThI ¢
UCIIOJIb30BaHUEM IPOrPaMMHUPOBAHUS Ha s3bIKax omucaHws ammapatypsl (Verilog,
System Verilog, VHDL). Co3nanue uepapxudeckux MpOeKTOB. TUIOBbIE
MpOrpaMMHBIE pEUIeHUs ISl TMPOrPaMMHOM peaanu3alui KOMOMHAIIMOHHBIX CXEM.
[loBenenueckoe u cTpykrypHoe onucanue. Co3aaHue napameTpu3yemMblx MOJIYJIEH U
ux BbI30B. [IpencraBnenue umucen. Z-coctosiHue U X-COCTOSIHUE. MaHUITYJISIUUHA C
OuTaMU MHOTOPa3PSIHBIX YUCEN U IIHH.
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Pa3paboTka mocnegoBaTeIbHOCTHBIX IU(PPOBBIX YCTPOUCTB HA S3BIKAX OTHMCAHHS
anmnaparypsl.
CUeT4YuKku " HI/I(i)pOBI)IG ABTOMATHI Ha A3bIKaX OIMMCAHUWA alllapaTyphbl.
[ToBeneHueckoe U cTpykTypHOE onucanue cxeM. Co3/laHue mapaMeTpU3yeMbIX
MOJYJIEN ¥ UX UCIIOIb30BaHUE.

13

Hcnonb3oBanue Modelsim 11 MosiennpoBaHus HH(POBBIX YCTPOUCTB
Hasnauenue u unrepdeiic nporpammbsl ModelSim. Co3nanue ¢aitnoB BpeMeHHON
JarpaMMsl (TecTOeHYa) ¢ HCIOIb30BaHUEM SI3bIKOB onucanus annaparypsl VHDL u
Verilog. OTo6paskeHne pe3yabTaTOB MOICITUPOBAHUS.

14

Pa3pabotka ycrpoiict nnudpoBoit 06padotku curnanos Ha [TJINC
TumnoBeie Metoasl 1MdpoBol 00paboTku curHanoB. [ludpossie GUIBTPHI.
BbluucnuTensHple  omepanMd  yCTPOMCTB  IU(PpPOBONH  00paOOTKM  CHUTHAJIOB.
Metoponoruss pacyera pa3sHOCTHBIX YpaBHEHHH, YAaCTOTHBIX M BPEMEHHBIX
XapakTEepUCTUK LUPPOBBIX (UIBTPOB. MOJAynu BBINOJIHEHUS apU(PMeTHUEeCKuX
orepaiuil ¢ BeIIeCTBEHHBIMU YUCIIaMU B cocTaBe 6ubanoreku Quartus. Peanuzanus
QITOPUTMA PA3HOCTHOrO ypaBHeHHs nuppoBoro ¢uustpa Ha [IJIMC Ha s3bIKe
Verilog. MonenupoBanue paboTsl TudpoBoro GuibTpa.
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Conpsixenre UG POBLIX YCTPOUCTB ¢ eprudepuitHBIMU yCTPOUCTBAMH.
15.1 Conpsixenune ¢ ALIT n HAIT:
Unrepdeiicer LIAIT u ALIIL [MapaniensHble, mocnenoparenbueie: SPI, I°C.
BpemMennbie quarpaMMbel oOMeHa TaHHBIMU. [ToAKTFOUeHNE HECKOTBKUX YCTPOMCTB.
[Tporpammuas peanuzainus oOMeHa JaHHBIMU. [IpUHIUIIBI OTIAAKH POTPAMMHOTO
KoJia. MonenupoBanue paboThl cxeM B cpene Proteus.
15.2. CxemMoTexXHUKA COMPSHKEHUS U(POBBIX YCTPOUCTB ¢ JaTYUKAMHU
KJIaBUATypHOTO BBOJA!
[TonkmoueHue OUHOYHBIX KHOTOK. [ToaBnenue npedesra KOHTaKTOB. MaTpuyHbIe
kiaBuarypsl. Mcnonb3zoBanue AL aiist onpoca KiiaBuatypsl.
15.3. CxeMOTeXHHKa YCTPOHCTB CONMPSHKEHUS C CUIIOBBIM 000PYIOBaHUEM
CxeMoTexHUKa KackaaoB npeoodpazoBanus ypoBue (ITY) mpu conpsbrkennn




U (PPOBBIX YCTPOUCTB ¢ nepudepruitHbIM 000pyI0BaHUEM: MUKpOCcXeMbl ITY u
CXEMBI Ha TUCKPETHBIX 1eMeHTax. Kackanel conpspkeHus ¢ natepdeiicaMmu Ha
ontpoHax. CXeMOTEXHHKA COIPSDKEHUE IU(PPOBBIX YCTPOUCTB C CUIIOBBIM
o0opynoBanueM. Mcnonbp30BaHUE LUPOTHO-UMITYJIbCHON MOAYJISIIUY JUIs
yIpaBJICHUs] HHEPIIMOHHBIMH Harpy3KaMu. YTIpaBJICHUE NIarOBBIMH JIBUTATEIISIMU.
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CxemoTexHUKa IU(POBBIX U3MEPUTEILHBIX IPHOOPOB U YCTPOICTB
M3mMepuTenn 4acTOTHO-BPEMEHHBIX I1apaMeTPOB CUTHAJIOB (4aCTOTOMEPHI,
NePUOAOMEPHI, U3MEPUTEIH JJIUTEIBHOCTH UMITYJIbCOB). HOHMYCHBIN MeTOA
U3MEpPEHUs MaJbIX JuInTeNbHOCTeH. V3MepuTeny HanpsKeHus U TOKa (IIOCTOSIHHOTO
U niepeMeHHoro). M3mepurenu napaMeTpoB 3J1EKTPOHHBIX KOMIIOHEHTOB
(conpoTUBIEHUS, EMKOCTH, HHAYKTUBHOCTH). CXEeMOTEXHHKA MOCTOBBIX
U3MEpUTENEH C MPUMEHEHHEM IIU(PPOBBIX MOTEHIIIOMETPOB.
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MeTob1 0OecriedeHns TOMEX0YCTOMUYNBOCTH IIU(PPOBBIX YCTPOUCTB
VYcrpanenue nomex 1o uensM nutanus. [lomexu, Bo3HUKarOLUE B JIMHUAX CBSI3U:
BHYTPUILIATHBIE, MEXXMOIYJIbHBIE U MATUCTPAJIbHBIC, U METO/bl UX MOJIABJICHUS.
HckaxeHUs! UMITYJIbCHBIX CUTHAJIOB, IEPEAABAEMBIX 110 JJIMHHBIM JIUHUSIM CBSI3U U
METO/IbI KX YMEHBIICHHUS: corflacoBanue JuHuH. [IpobiieMa ypaBHUTEIBHBIX TOKOB
IpU conpsKeHUH 00opynoBaHusi. CXeMbl ONTPOHHBIX Pa3BA30K.

4.3. Tlpaktuyeckue (CEMUHAPCKHUE) 3aHITUS

Tembl IpaKTUUECKUX 3aHATUH U UX TPYJOEMKOCTb IIPUBEACHBI B TA0IHILIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

N3 Hux No
Ne | Tewms! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYyIOEMKOCTh, |MPaKTHYECKOH |pasiena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, |AUCIUI
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE IPEIyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TabuIe 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne Tpyno- NpaKTHYECKOi | paszena
HaumenoBanue nabopatopHbIx padboT €MKOCTb,
/1 (1ac) IMOATOTOBKH, | JUCIIHII-
(gac) JIMHBI
Cemectp 5
1 | Pa3paboTka KOMOMHAIIMOHHOTO YCTPOICTBA HA 1 0.5 2
ocHose [IJIMC B cpene Quartus
2 | Pa3paboTtka mpeoOpa3oBaresneii KOJ0B Ha OCHOBE 2 1 2
TUTIOBBIX ()YHKITMOHATIBHBIX Y3JIOB
KOMOWHAIIMOHHOH JIOTUKH
3 | Pa3paboTka cueTunka ¢ 3aJaHHBIM OCHOBaHHUEM 2 1 3
cyeta Ha T-Tpurrepax B cpene Quartus
4 | Pa3paboTka cueTunKa C 3aJJaHHBIM OCHOBAaHHEM 2 1 3
cuera Ha JK-tpurrepax B cpene Quartus
5 | Pa3zpaboTtka dhopmMupoBaTesss UMITYIbCHOM 2 1 3
MI0CJIeIOBATEIBHOCTH C 3a/JaHHBIMHU CBOMCTBaMU




6 | Pazpabotka dhopmupoBaTess UMITYJIbCHO- 2 1 5
BPEMEHHOM KOJOBOW I'PYIIIbI

7 | Pa3paboTka MOIyJIsl CYETHOTO YCTPOKMCTBA C 2 1 5
3aJJaHHBIM AJITOPUTMOM paboThl, B cpene Quartus
8 | Pa3zpaboTka ¢popMupoBaTeIsi UMITYJIbCOB, 4 2 5
YIIPaBJIIEMOT0 U(PPOBBIM KOJIOM
Cemectp 6
1 | Pa3zpaboTka KOMOWHAIIMOHHOTO YCTPOHCTBA HA 1 0.5 11

ocuose [TJIMC ¢ ucrnoiab30BaHuEM S3bIKOB
OMMCaHUs anmnaparypsbl

2 | Pa3paboTtka mpeoOpa3oBareseii KOJ0B Ha OCHOBE 1 0.5 11
napsl gemupparop-mudpaTop ¢ UCHOIH30BAHUEM
SI3BIKOB OMMCAHMSI aIlapaTyphl

3 | Pa3zpaboTrka npeoOpa3oBaTeieii KOJ0B Ha OCHOBE 1 0.5 11
MYJIbTUIUIEKCOPOB C UCIIOJIb30BAHUEM SI3IKOB
OTMCaHUs annapaTypsl

4 | Pa3zpaboTka cueT4HKa ¢ 3aIaHHBIM OCHOBAaHHEM 1 0.5 12
cuerta Ha [IJIVIC ¢ ucnoip30BaHUEM SI3BIKOB
ONMCAaHMS araparypbl

5 | Pa3pabotka popmupoBaTens UMIyIbCHOM 1 0.5 12
MOCJIeIOBATEILHOCTH C 3aJJaHHBIMH CBOMCTBAMHU, C
MCIOJI30BAHUEM SI3BIKOB ONKCAHUS allapaTypsl

6 | Pa3paboTka MOIYIIsI CHETHOTO YCTPOMCTBA C 2 1 12,13
3aJlaHHBIM aJITOPUTMOM PabOTHI, C
HCITIOJIb30OBAHHUEM A3BIKOB OIMMCAHUSA allllapaTyphbl

7 | Pa3zpabotka ¢popmupoBaresst UMIYJIbCOB, 2 1 12, 13
YIPaBIsAEMOro HUPPOBLIM KOJIOM, C
VICII0JIb30BAHNEM SI3BIKOB ONMCAHUs anapaTypsl

8 | Pa3pabotka pekypcuBHoro nudposoro puabrpa Ha 2 1 14
TJINC

9 | Pa3zpaboTka 1 MOJIETTUPOBAHKE 3 2 15
MHUKPOTPOIIECCOPHOTO TeHepaTopa aHajI0roOBOTr0
CHTHaJIa

10 | PazpaboTka MUKpPOTIIPOIIECCOPHOTO UHIUKATOPA 3 2 15

BCJIMYNHBI HAITPAKCHU S

Bcero 34 18

4.5. BrITIOJIHEHNE KyPCOBOTO MPOEKTA/ KYPCOBOM pabOTHI

Lens kypcoBoro mpoekra: PopMuUpoBaHHE Yy OOYYAIOIIMXCS OIBITa KOMILIEKCHOTO
pelieHnss KOHKPETHBIX 3a/1a4 MPOPeCCUOHATBHON AESITETbHOCTH.

YacoB npakTrueckoi noarotosku: 17 aynutopHsix + 5 gyacos CPC.

[IpuMepHBIe TeMBI 33JTaHUI Ha KypCOBOM MPOEKT NpuBeeHb! B pasaene 10 PIT/L.

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Bunsl camocTosTensHON paboThl U €€ TPYLOEMKOCTh IPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbl caMmocTosTenbHON paboThl M €€ TPYAO0EMKOCTh

Bcero, | Cemectp 5,| Cemectp 6,

Buna camocrositensHOM paboTh
Jac Jac Jac

1 2 3 4

N3yuenue Teopernyueckoro marepuana aucuuiuinasl (TO) 27 25 2




Kypcopoe npoektuposanue (KII, KP) 5 5
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
ITonroroBka k Tekymemy KoHTpomo ycneBaemoctu (TKVY) 9 4,5 4,5
Homamnaee 3amganue (/13)
[TonroroBKa K BBITIOJHEHUIO JTa0opaTOpHBIX padot (JIP) 18 8,5 9,5
Konrpomnbusie pabotsl 3a04nnukoB (KP3)
IToaroroBka k mpomexyrouHoi arrectanuu (ITA)

Bcero: 59 38 21

5. IlepeueHb y4eOHO-METOAMUECKOTO OOECIeUeHUs

JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSTENIbHON padoThl 0OYYaroIIMUXCS YKa3aHbl B

IL.II. pa3aesnoB 6-11.

6. IlepeueHb neyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX M3/1aHUI NpHUBeieH B Tabaulle 8.
Tabmmna 8 — [lepedeHp NeUaTHBIX U DJIEKTPOHHBIX Y4EOHBIX M3IaHUH

[udp/
URL anpec

bubnuorpaduyeckas ccpuika

Komuectso
SK3EMILISIPOB B
ouoImoreke
(kpome
ANEKTPOHHBIX
IK3EMILISIPOB)

https://e.lanbook.c

[TpoexTupoBanue 1udpobIx yerpoiicts Ha [IJINC:

JJIEKTPOHH. JK3.

om/book/322511 yue0. mocobue s By30B / U.B. Ymienuna. — 2-e usg.,

ctep., CI16: Jlans, 2023. - 408 c. ISBN 978-5-507-

47049-5
https://wdfiles.ru/3 | [ludpoBasi cxeMOTEXHHKA 1 apXUTEKTYpa KOMIIBIOTEPA | AJIEKTPOHH. IK3.
a32bf RISC-V / A.M. Xappuc, C.JI. Xappuc. Ilep. ¢ anr.

B.C. AuenxoBa, A.1O. PomanoBa; nox pexn.
A JO. Pomanosa. — M.: JIMK IIpecc, 2021. — 810 c.

https://znanium.ru/
catalog/document?
id=342318

[MudpoBas cxeMOTEXHUKA U apXUTEKTypa KOMIIbIOTEpa
/ A.M. Xappuc, C.JI. Xappuc; nep. ¢ aHri.
ImaginationTechnologies. — M.: JIMK Ilpecc, 2018. -
792 c.

OJICKTPOHH. 3K3.

https://znanium.ru/

[IpoexktupoBanue BcTpanBaembix cucteM Ha [IJIUC. /

JJIEKTPOHH. JK3.

catalog/document? | 3.HaBa6wu; nepes. ¢ aurn. B.B. ConosseBa. — M.: JIMK

1d=435142 Ipecc, 2016. - 464 c.

https://publicism.in | Practical Electronics for Inventors, Fourth Edition. 3JIEKTPOHH. JK3.
fo/science/electron | Chapter 12. Digital Electronics / P.Scherz, S.Monk.

ics/13.html

2016

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB

MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH cetu «IHTepHEeT»

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CETH

AJIIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEpHETY,

pecypcos

npuBezieH B Tabnuue 9.

UH(POPMALIMOHHO-
HEOOXOIMMBIX JUIS OCBOCHHUS JAHMCIHITIMHBI



https://e.lanbook.com/book/322511
https://e.lanbook.com/book/322511
https://wdfiles.ru/3a32bf
https://wdfiles.ru/3a32bf
https://znanium.ru/catalog/document?id=342318
https://znanium.ru/catalog/document?id=342318
https://znanium.ru/catalog/document?id=342318
https://znanium.ru/catalog/document?id=435142
https://znanium.ru/catalog/document?id=435142
https://znanium.ru/catalog/document?id=435142
https://publicism.info/science/electronics/13.html
https://publicism.info/science/electronics/13.html
https://publicism.info/science/electronics/13.html

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPa30BATEIbHBIX PECYpcoB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTh « HTepHeT»

URL anpec HanmenoBanue

https://pro.guap.ru B nuTyHOM KaOWHETE CTYyJeHTa JIOCTYITHBl METOJMYECKUE YKa3aHUs W
Marepuaibl JUIsl BBIMOJHEHUS 3aJaHUi 1Mo JguciuIuinHe. Tam ke
MPEIyCMOTPEHA BO3MOKHOCTh pPa3MENICHUs CTYIAEHTOM OTYETOB O
BHITIOJTHEHHBIX pa00oTax W TOJNydeHHue OOpaTHOW CBS3U B BHJE
KOMMEHTApHUs IPENoAaBaTesis Mo KaxaoMy OTYETy

https://lms.guap.ru OmnuaitH-Kype 1o JUCHMIDIMHE Pa3MENIaeTcsl CUCTEME TMCTAaHIIMOHHOTO
obyuenuss ['YAII: JexkuMoHHBIE 3aHATHS 3alMCHIBAIOTCS, pa30op
71a00paTOPHBIX pabOT MPOBOJAUTCS MO/ 3aMUCH

8. IlepeueHb MH(OPMAITIOHHBIX TEXHOJIOTHI
8.1. IlepeyeHr mporpaMMHOTO OOECIIEYCHUS, HCIOJIB3YEeMOro TPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUILIHHE.
[Tepeuenp uCMoNB3yeMOro NPOrpaMMHOTO OOecIieueH s IpeicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHsr nporpaMmMHOTo 00€CIICUCHIS

Ne i/m HaunmenoBanue

1 Quartus Web Edition (Bepcun He HIke 9.1)

2 ModelSim (00bpr4HO BXOIUT B makeT ycraHoBKU Quartus) wiu Icarus
3 Proteus (Bepcuu He HIKE 7.7)

4 JIro6as IDE ¢ xkomnunsitopom s3bika Python (PyCharm, Anaconda)

8.2. [lepeuenp MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenp uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No HanmenoBanue
/o

1 Integer Arithmetic Megafunctions User Guide. Altera. UG-01063. 2013. // URL:
http://primrosebank.net/computers/mtx/projects/mtxplus/cpu/cpld/quartus/ug_lpm_alt mf

ug.pdf

2 Coo0bmecTBO “DyeKTpoHUKa JJIs BceX . www.easyelectronics.ru

9. MarepuanbHO-TEXHUYECKas Oa3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILINHE, TIpecTaBleH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynuropun
/1 MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS

2 | KomnbroTepHslii kiace ¢ ycraHoBiaeHHbIM [10 (cM. Tabu. 10)

10. Ouenounsle cpeacTBa sl IPOBEACHUS IPOMEKYTOUHOM aTTecTalluu



https://pro.guap.ru/
https://lms.guap.ru/
http://primrosebank.net/computers/mtx/projects/mtxplus/cpu/cpld/quartus/ug_lpm_alt_mfug.pdf
http://primrosebank.net/computers/mtx/projects/mtxplus/cpu/cpld/quartus/ug_lpm_alt_mfug.pdf
http://primrosebank.net/computers/mtx/projects/mtxplus/cpu/cpld/quartus/ug_lpm_alt_mfug.pdf
http://www.easyelectronics.ru/

10.1. CocTtaB OLIEHOYHBIX CPEICTBIUISL IPOBEIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buza npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOUYHBIX CPEACTB

CIHCOK BOMPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbBIC OUICThI*;

DK3aMeH
3amaum;
TecTnl.
Cnucok BOIPOCOB;
HuddepeHunpoBanHbIi 3a4ET Tectsl;
3amaun.

DKcrepTHas OlEHKA Ha OCHOBE TPeOOBaHUIT K

BelInonHenue KypcoBoro InpoeKkra
COJIEP’)KaHUIO KYPCOBOI'O ITPOEKTA.

[Ipumeuanne: *sx3aMeHaIIOHHBIE OMIIETHI (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB H 33714 TaOJIUIIb! 15.

10.2. B kayecTBE KpUTEpUEB OLCHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKUH C(HOPMHUPOBAHHOCTU
KOMITETEHIIM, KOTOpasi puBeeHa B Tabmuue 14. B Teyenne cemecTpa MOXKET MCIIONIB30BATHCS
100-6ammpHast  mIKala — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl  YHHUBEPCUTETa,  IMpaBHIIaA
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
['YAIL
Ta6muna 14 —Kpurepun onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHINI

Or11eHKa KOMITETEHIUI

XapakTeprucTrka c()OpMUPOBAHHBIX KOMIIETEHIMIA
5-OajuIbHAs HIKaIa P P (bop

OO0yuaromuiics:

— ITyOOKO U BCECTOPOHHE YCBOMJI IPOTPaMMHBIN MaTepHal;

— YBEpPEHHO, JIOTUYHO, [TOCIEA0BATENbHO U TPAMOTHO €T0 U3JIaraer;

— ONMpasiCh Ha 3HAHMWSI OCHOBHOM W JOMOJHUTENBHOW JIUTEPATYypHI,
«OTIIMIHOY TECHO CBS3bIBAET YCBOCHHBIE HAyUYHBIE IOJIO)KEHHS C MPAKTUYECKON
«GAYTCHO» JESATENIBHOCTBIO HAIPABIICHUS;

— yMes0 000CHOBBIBAET M ApryMEHTUPYET BbIBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— cBOOOIHO BJIQIEET CUCTEMOH CIIeUAIN3UPOBAHHBIX TOHITUH.

— NPaBUJILHO BBINOJIHUI 0T 90% 10 100% TeCTOBBIX 3aaHuii .

OO6yuarommiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPAaMOTHO H IO CYIIECTBY
W3Naraet ero, ONnupasich Ha 3HaHWS OCHOBHOM JTUTEPaTypHI,

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOW JEATEITHHOCTHIO
«GauTEHO» HaIPaBJICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 00OOIIEHHS;

— BJIaJICET CHCTEMOM CITeIINaTN3UPOBAHHBIX TIOHSTHH.

— IpaBWJILHO BRIMOJIHII OT 70% 10 89% TecToBBIX 3aMaHuil .

— o0yyarouuiicss yCBOWJI TOJIBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYLIECTBY H3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM

JIUTEPATYpHI;
— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN M HETOYHOCTH;
«Yy/IOBJIETBOPUTENIBHOY» | — UCHIBITBHIBAET 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUUN
«GAYTEHO» HaIlpaBJICHUS;

— c1a00 apryMeHTHPYET Hay4HbIE MOJIOKEHMS,

— 3aTpynHseTcs B GOpPMYJIUPOBAHUHN BBIBOJOB M 000OIICHU;

— YaCTUYHO BJaJIeeT CUCTEMOH CrielnaIn3uPOBAHHBIX TOHITHH.
— OPaBUJILHO BBINOJHUI OT 51% 110 69% TeCTOBBIX 3aJaHuil .




Or11eHKa KOMITETEHITUHN

5-0ayuIpHAs IIKaJIa

XapakTepucTuka chopMHUPOBAHHBIX KOMIIETEHIUHA

Marepuaia,

«HEYIOBJICTBOPUTEIIHHO» | PACCMOTPEHUH TIPOOJIEM B KOHKPETHOM HAIpPaBICHUH,

<HC 3a4YTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHS,
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHHUH.

o Kk
— IPaBUJIIBLHO BBINOJHWI MeHee 51% TecToBBIX 3aJaHuil .

— o0yyarouuiicss He YCBOWJI 3HAYMTEIBbHOM YacTU IPOrpaMMHOIO
— JIOIYCKaeT  CYyLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU

— UCIBITBIBACT TPYIHOCTH B IIPAKTUYECKOM IIPUMEHEHNUHN 3HAHUM;

10.3. TunoBbie KOHTPOJIBHBIC 3aIAHUS UM UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nis s5K3aMeHa IpeIcTaBlIeHbl B Tadymie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa Koz

/11 WHJUKATOpa

1 Pa3pabotka noruuecknx cxem Ha si3bike Verilog. OGmiye NpuHIMIIBL IIK-9.V.1

2 Pazpabotka normueckux cxem Ha sizbike VHDL [IK-9.V.1

3 IToBeneHuUeCKOe U CTPYKTYpHOE ONKMCaHKUEe CXeM Ha s3bike Verilog I1K-9.Y.1

4 MynbTHIIIEKCOPHI Ha si3bIke Verilog [IK-9.V.1

5 MynbTuiuiekcops! Ha si3bike VHDL I1K-9.Y.1

6 JlemmdpaTops! Ha si3bike Verilog I1K-9.V.1

7 Jemmdparopsr Ha s3pike VHDL I1K-9.V.1

8 Vcnonp3oBaHue yciioBHbIX oneparopoB if-else Ha s3pikax Verilog u VHDL | I1IK-9.V.1

9 [Tapamerpu3zoBaHHBIC MOYJIM Ha s3bIKE Verilog I1K-9.V.1

10 ITapamerpu3oBaHHble MOAYIH Ha si3bike VHDL I1K-9.Y.1

11 VYcTpoiicTBa ¢ maMsAThIO Ha si3bike Verilog. Tpurreps! 1 napanienbHble [IK-9.V.1
PETUCTPBHI.

12 YerpoiictBa ¢ mamaTeio Ha A3bike VHDL. Tpurreps! n napamuiensHbie [IK-9.V.1
PETUCTPBHI.

13 Casuraroniye perucTpsl Ha sizbike Verilog I1K-9.Y.1

14 Casuratomue peructpsl Ha sa3pike VHDL [1K-9.V.1

15 KoneuHnsble aBTOMaThI Ha si3bIke Verilog I1K-9.Y.1

16 Koneunsle aBTomats! Ha sa3pike VHDL [1K-9.V.1

17 ACHHXPOHHBII IBOMYHBIN CUETUUK Ha si3bIke Verilog I1K-9.Y.1

18 CHHXpOHHBIN ABOUYHBIN cueTYHK Ha si3bike Verilog. [loBenenueckoe [IK-9.V.1
OIHCaHHME.

19 CHUHXpOHHBINM JBOMYHBIA CYETUHK C 33JaHHBIM OCHOBAHUEM CUETA Ha [IK-9.V.1
s3pike Verilog

20 KompieBoii cuetunk JIxoHcoHa Ha si3pike Verilog IIK-9.V.1

21 [TapameTpu3yeMblil CUETUHK C 3aJaHHBIM OCHOBAaHHUEM CUETA Ha SI3BIKE [IK-9.V.1
Verilog

22 Cuerunk ¢ 3aJaHHBIM OCHOBaHHEM cyeTa Ha s3bike Verilog. CtpykrypHoe | [1K-9.V.1
OIHCaHHe

23 Pazpabotka popmupoBaTeneir UMITYIbCOB C 3aJJaHHBIMU BPEMEHHBIMHU [IK-9.V¥.1
COOTHOILIEHUSIMU Ha s3bIke Verilog

24 Pa6ora c cumynstopom Modelsim Altera. TetOenu nis mpoBepKu [IK-9.V.1
JIOTHYECKUX cXeM Ha s3bike Verilog

25 Pabota ¢ cumynstopom Modelsim Altera. TerOenu my1st mpoBepku [1K-9.V.1
IIOCJIEI0BATEILHOCTHBIX ¢XeM Ha si3bike VHDL

26 Kommnapatops! koJ10B Ha si3bike Verilog [1K-9.V.1

27 Peanuzarus BeraricnutensHbIX oneparuil Ha s3bike Verilog. Cymmatopet | [1K-9.V.1




BbIYHUTATCIIN

28 Peannzanus BRIMUCIUTENBHBIX onepanus Ha s3bike Verilog. Ymuoxurenn | [1K-9.V.1

29 [IpeobOpazoBarenb JBOMYHOTO KO/A B IBOUYHO-ICCITHYHBIN Ha S3BIKE I[IK-9.V.1
Verilog

30 Monynu O3V Ha s3bike Verilog I1K-9.V.1

31 Monynu O3V Ha si3p1ke VHDL [1K-9.V.1

32 Mopynu 13V Ha s3bike Verilog I1K-9.V.1

33 Monaynu 113V na s3pike VHDL I[IK-9.V.1

34 Monyne nsyxnoprooro O3V Ha si3bike Verilog IK-9.V.1

35 Monyns 6ydepa FIFO O3V Ha s3bike Verilog I1K-9.V.1

36 Oo6mue cBeneHus o MUPPoBeIX GuiIbTpax. JAuCKpeTHas nepeaaToaHas IIK-9.V.1
byHKIHS.

37 PacuetHbie popMyIbI TSl ONIPEICICHHUS TUCKPETHOMN TIepeaTOIHON [IK-9.V.1
¢byHKuMU 1(POBOro GUILTPa N0 aHAJIOTOBOMY IPOTOTHITY

38 dopmar BemecTBEHHBIX uncen tumna float I1K-9.V.1

39 [TpuHIMN peanu3any peKypcuBHOTO NU(POBOTo GUIbTPa HA S3BIKE [IK-9.V.1
Verilog

40 Hcnons3oBanue udpoaHaIoroBEIX MTpeodpa3oBarTese sl pa3paboTKu [1K-9.B.1
1M POBBIX TEHEPATOPOB AHAJIOTOBBIX CUTHAJIOB 3aJJaHHON ()OPMBI.

41 [Monxmrouenue ananoro-uudpoBbIX Mpeodpa3oBaTeneit ¢ I1K-9.B.1
1ocje/10BaTelbHbIM HHTEp(eiicoM nepeiaun JaHHBIX.
Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

i/ri[ [Tepeuens BompocoB (3agay) ans aAudd. 3auera I/IHI[II/I<IE)£[0pa

1 OcHOBHbBIE OHATHS 0 IU(POBBIX YCTPOMCTBAX. I1K-9.3.1

2 [IporpamMmMupyeMble TOrnYecKue UHTETpajbHble cxeMbl. Xapakrepuctuky, | [1K-9.3.1
npuHiun padotsl. [Tpuniuns! pazpadotku yerpoiicts Ha IIJIMC.

3 KomOunHanuoHHble cxeMbl IHU(POBBIX YCTPOCTB. Jlornyeckne 3J1eMeHThI [1IK-9.3.1
(JID): 3akoHbI anreOpsl JOrUKy, TUIIOBBIE JID.

4 [TpuHIUIBl pa3pabOTKM KOMOWHAIIMOHHBIX CXEM IIU(PPOBBIX YCTPOHCTB. [1IK-9.3.1
IIpumep.

5 DyHKIMOHAIbHBIE y3JIbl HU(PPOBOM cXeMOTEeXHUKHU. Jlemudparopsl. I1K-9.3.1

6 @DyHKIMOHAIbHbIE Y3116l IU(poBoii cxemoTexHUKH. [ndpaTopsl. [1K-9.3.1

7 CxemoTexHHKa NpeobpazoBaresiel Ko10B Ha OCHOBE Mapbl Jemudparop- [1IK-9.3.1
mdparop

8 DyHKIIMOHANBHBIE Y3JIbI HU(POBOM CXEMOTEXHUKH. MYIbTUILUIEKCOPHI U [1IK-9.3.1
JeMYJIbTUILIEKCOPBI.

9 OneMeHThI ¢ aMAThI0. RS-Tpurrepst I1K-9.3.1

10 DneMeHTHI ¢ TaMAThI0. D-Tpurrepsl I1K-9.3.1

11 DJIEMEHTHI C MaMAThI0. T-TpUrrepsl I1K-9.3.1

12 DneMeHThI ¢ naMATh0. JK-Tpurrepst I1K-9.3.1

13 OyHKIMOHANbHBIE Y3716l HU(POBON cxeMoTeXHUKH. [lapamnensHbie [1K-9.3.1
PETUCTPBI.

14 OyHKIMOHANbHBIE Y3JIbl HU(PPOBOI cxeMoTeXHUKH. ClBUTAIOIIHE [1K-9.3.1
PETUCTPBI.

15 OyHKIMOHANbHBIE Y3JIbI HU(POBON CXEMOTEXHUKU. Y HUBEpCaIbHbIE [1K-9.3.1
PETUCTPBI.

16 OyHKIIMOHAIBHBIE Y3JIbI HU(POBOM CXEMOTEXHUKH. ACHHXPOHHBIE [1IK-9.3.1

JABOMYHBIC CUCTUYUKH.




17 OYHKIIMOHATBHBIC Y3716l IUPPOBON CXeMOTEXHUKH. CHHXPOHHBIC I1K-9.3.1
JIBOMUYHBIE CYETUUKH.

18 CXxeMOTEXHUKA CUETYMKOB C 3aJaHHBIM OCHOBAaHHEM cueTa Ha T- I1K-9.3.1
tpurrepax. [Ipumep.

19 CXxeMOTEXHHUKA CUETYMKOB C 3aJJaHHBIM OCHOBaHueM cueta Ha JK- I1K-9.3.1
tpurrepax. [Ipumep.

20 CXxeMOTEXHHUKA CUETYMKOB C 3aJaHHBIM OCHOBAaHHEM cueTa Ha D- I1K-9.3.1
tpurrepax. [Ipumep.

21 CrenuanbHble BUABI cueTYMKOB. CueTunk J[>KOHCOHA. I1K-9.3.1

22 CxeMOTexXHHUKa JeIUTeNIeld YaCTOThl UMITYJIbCOB. [IprumMepsl. I1K-9.3.1

23 Pa3pabotka popmupoBaTeneii nepuoAMIecKuX UMITYIIbCHBIX IMK-9.3.1
[IOCJIEI0BATEIBbHOCTEN C 3aJaHHBIMU BPEMEHHBIMH COOTHOILICHUSIMH.
IIpumep.

24 CxeMOTexXHMKa Y3JI0B BBIUMCIUTEIbHON TeEXHUKH. CyMMaTOpHI ¢ [1K-9.3.1
I10CJIEZI0BATEIbHBIM U MapajlIeIbHBIM IEPEHOCOM.

25 CxeMOTexHHMKa y3J10B BRIUUCIUTEIbHOM TeXHUKH. [locnenoBarenbHbie T11K-9.3.1
cyMmMaropbl. CyMMaToOp-HaKOIUTEb.

26 CXeMOTEeXHHMKa y3J10B BBIUUCIUTEIbHON TeXHUKU. KomnapaTtopsl KOJI0B. I1K-9.3.1

27 CXeMOTEXHHKA Y3JI0B BBIYMCIUTEIbHOW TEXHUKHU. Y MHOKUTEIH. [1K-9.3.1

28 Kog I'pest. CxeMoTexHuKa ycTpOHCTB IpeoOpa3oBanus U3 koaa ['pes B I1K-9.3.1
JIBOMYHBIN MO3UIIMOHHBIN KOl M1 00OpaTHO.

29 CxeMoTexHHKa IpeoOpazoBaresieii JBOMYHOTO KOJIa B TBOMYHO- T11K-9.3.1
JIECSITUUHBIN KOJI TOCPEICTBOM KOMOMHAIIMOHHBIX CXEM.

30 [Tapamerpuzyemsie Moy B CAIIP Quartusll. KomOnHanmonubie [1K-9.3.1
YCTPOMCTBA.

31 [Tapamerpuzyemsie mosynu B CAIIP Quartusll. CyeTunku, perucTpsl. [1K-9.3.1

32 [Tapamerpuzyemsie monynu B CAIIP Quartusll. DnemMeHTHI y3710B [1IK-9.3.1
BBIYHCITUTENIbHON TEXHUKU.

33 ITapamerpuzyemsie monysu B CAIIP Quartusll. Onementsl mamsaru: I13Y. | [1K-9.3.1

34 [Tapamerpuzyembie monynu B CAITP Quartusll. Onementsr mamsitu: O3Y. | T1K-9.3.1

35 bnoku makpodyakuumii B CAIIP Quartusll. KomGunannonssle ycrpoiicta. | I1K-9.3.1

36 bnoku makpopyukuumii B CAIIP Quartusll. Cuetunku. I1K-9.3.1

37 brioxu makpodynkiuit B CATIP Quartusll. Peructpsi. I1K-9.3.1

38 bnoku makpodynkumii B CAIIP QuartusIl. DnemeHTs! y310B [1IK-9.3.1
BBIYHCITUTENIbHON TEXHUKU.

39 Onementsl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. Tpurrepst. I1K-9.3.1

40 OnemenTthl MmukpocxeMm TTJI Tuna 74xxx B CAIIP Quartusll. Cuetynku. I1K-9.3.1

41 OnemenThl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. Peructpsi. I1K-9.3.1

42 Onementsl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. [1K-9.3.1
MyJIbTUILUIEKCOPBI.

43 Onementsl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. [1IK-9.3.1
JemmdpaTopsl.

44 Onementsl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. IIlunHbIE [1IK-9.3.1
dhopmupoBareny.

45 [IpuMeHeHre HHANKATOPOB B IU(PPOBBIX YCTPOHUCTBAX. [1IK-9.3.1
[TosynpoBOIHUKOBBIE CEMUCETMEHTHBIE HHIUKATOPBI.

46 [IpuMeHeHre HHANKATOPOB B IU(PPOBBIX YCTPOHUCTBAX. [1IK-9.3.1
Kuakokprcrayunyeckue HHIUKATOPBbI.

47 [TpumMeHeHne UHANKATOPOB B IIU(PPOBBIX YCTpOHCTBaX. BakyymHo- [1K-9.3.1
JIFOMUHECIIEHTHBIE MHIUKATOPBI.

48 ITpuMeHeHre HHANKATOPOB B IU(POBBIX ycTpoicTBax. ['a3opa3psiiHbie I1K-9.3.1




WHIMKATOPBI.

49 [TonkmroueHue CBETOIUOTHBIX HHANKATOPOB U IIU(PPOBBIX U [1IK-9.3.1
MHUKPOMPOIIECCOPHBIX YCTPOMCTBAX.

50 CxeMOTeXHHUKa YCTPONUCTB CTATUYECKON U JMHAMUYECKON WHIUKALINH. I1K-9.3.1

51 Mukpocxembl 3annoMuHaromux ycrpoiicts. Ctatuueckue O3Y. I1K-9.3.1

52 Muxkpocxembl 3alloMUHaAOMMX ycTpoicTB. Jnnamudeckue O3V ¢ [1IK-9.3.1
ACHHXPOHHBIM HHTEpP(EHCOM.

53 Mukpocxembl 3alIOMUHAIONUX YCTpoicTB. Junamuueckue O3V ¢ [1K-9.3.1
CUHXPOHHBIM HHTEPEHCOM.

54 Mukpocxembl 3aOMUHAIOMKX YCTpocTB. [13Y. I1K-9.3.1

55 Mukpocxemsbl 3annomuHatomux ycrpoiicts. O3V tumna FIFO. I1K-9.3.1

56 CXeMOTEeXHUYECKHE METObl YBEIIMUCHUS Pa3pAIHOCTH IIMHBI aJipeca U I1K-9.3.1
JAHHBIX MPU pa3paboTKe MOyl NaMsTH.

57 AHasnoro-1ugpoBsie Mpeodpa3oBaTesn: 00IIHe MPUHIUIIB PAOOThI U I1K-9.3.1
XapaKTEPUCTHUKHU.

58 Hudpoananoroseie mpeodpa3oBaTeNH: OOITUE IPUHIIUITBI PAOOTHI U I1K-9.3.1
XapaKTEPUCTHUKHU.

59 CxeMoOTexHHMKa KacKaJ0B CIBUTa YpOBHs NpH ucnoiab3oBanuu AL u T11K-9.3.1
LATL

60 CxeMoTexHHKa ITH(poaHATOrOBBIX ITpeoOpa3oBarTesieii Ha OCHOBE I1K-9.3.1
PE3UCTOPHBIX COOPOK.

61 [{udpoananoroBoe mpeodpazoBaHre HA OCHOBE MTUPOTHO-UMITYIBECHOM ITK-9.3.1
MOJIYJISLIUU.

62 CxeMoTexHHKa aHAJIOTO-IIU(PPOBBIX TipeodpazoBateei. [lapamiensHbIi ITK-9.3.1
ALIL

63 CxeMoTexHHMKa aHajaoro-mupoBsix mpeodpazoBareneit. AL I1K-9.3.1
1ocJIe10BaTeNbHbBIX TPUOIMKEHUH.

64 CxeMoTexHmKa anajgoro-mudpossix npeodpazonareneil. [ mopumnsit AL | T1K-9.3.1

65 ITocnenoBarenbHbIi nHTEpQeEiic nepenaun naHHbIX B Mukpocxemax ALIT u | I1K-9.3.1
LHATL.

66 [TpuHIMT TOCTPOEHUS] MHOTOKaHAJIbHBIX CUCTEM cOOpa TaHHBIX. I1K-9.3.1

67 [TudpoBble HOTEHIIMOMETPBHI. I1K-9.3.1

68 Hcnons3zoBanne mudpoanasoroBeix npeodpazoBareneit st pa3paboTKu I1K-9.3.1
1M POBBIX TEHEPATOPOB aHAJIOTOBBIX CUTHAJIOB 3aJJAaHHON ()OPMBI.

69 CxeMOTeXHHKa TeHEPATOPOB TMCEBAOCTYIANHBIX YHCEIL. I1K-9.3.1

70 CxeMOTexXHHKa TAaKTOBBIX [€HEPATOPOB UMITYJIbCOB C (PUKCHPOBAHHBIMU [1IK-9.3.1
rapaMeTpamu Ha JOTHYECKHUX AJIEMEHTaX.

71 CxeMOTexHHMKa T'€HEpaTOPOB C MEPECTPanBAEMbIMU ITapaMETPaMU Ha [1IK-9.3.1
JIOTUYECKHUX AJIEMEHTaX.

72 CxemoTexHHKa HU(POBBIX T€HEPATOPOB ¢ (Pa30BOIl AaBTOMOACTPOHKOM [1IK-9.3.1
4acTOTHI

[lepeuenpb Tem sl BBIMOJIHEHHS] KypCOBOI'O MPOEKTa/ KYpCOBOM pabOTHI MPEJICTaBIIECH B
Tabmuie 17.
Tabmuna 17 — Ilepeyens TeM i BHITOJHEHUS! KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

Ne [IpumepHBIii TepedeHb TeM sl KypCOBOTO MPOEKTHUPOBAHUS/BBINOIHEHUS KYPCOBOI
n/n paboThI
1 [{udposoii Taitmep
2 Y CTpolCTBO M3MEPEHNUS YaCTOThl HACTPOMKHU paJHONpUEMHHKA ¢ IU(PPOBON IIKAJION
3 [udposoit n3MepuTensb IMTEITHHOCTH UMITYJIHCOB
4 [udpoBoii u3MepUTEIIH BPEMEHH 3aJIEPKKU UMITYJIbCHBIX CUTHAJIOB




Y CTpoNCTBO 3a/1€p>KKM UMITYJIbCHBIX CUTHAJIOB, YIIPaBliseMoe H(PPOBBIM KOJOM

Paspabotka npaiiepa moyis JKK-unaukatopa

CeneKTop HMITYJIBCOB 110 JJJIMTCIIbHOCTH

Iudposoii hopmupoBarenb NCEBAOCIYIaHHON MOCIEA0BATEILHOCTH

I"'enepatop ¢ uudpoBsIM KOHTYPOM (ha30BOM aBTONMOACTPOMKH YACTOTHI

— O[O0 | I[N\ |

0 Pa3pabotka y3m1a BeraucnutenpHoro yerporictsa Ha [IJIMC (o BapuanTam: anmapaTHBIA
YMHOKHUTEJb, CyMMAaTOP-HAKOMUTEIb, TPE0Opa3oBaTesb KOJIOB)

Bompocsl 11 mpoBeneHHsT TPOMEXYTOYHOM aTrTecTalli B BHUJIE TECTUPOBAHUS
MIpeICTaBJICHBI B TaOymie 18.

Ta6ymmma 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJIs1 TECTOB Kox
UHIMKaTopa
1 [IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIbHBIA OTBET: [IK-9.3.1
BriOepure, kakas U3 KOMaH/ Ha si3blke Verilog cOOTBeTCTBYeET
MCTIOJIB30BAHUIO TEPHAPHOTO OTIEepaTopa:
1) assign y = ~x1 " x2 " x3;
2) assign y = (a==1) ? x1 : x2;
3) assign y = {x1, x2, x3};
4) assign y = (Q == 4'd9);
5)assigny =Q + 1'd1;
2 [Ipoananusupyiite Tabnuily HCTUHHOCTH [IK-9.B.1
BXOJIHBIC TTIEPEMEHHBIE BBIXOJIHASI IEpEMEHHasI
x3 x2 x1 y
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 0

Y COCTaBbTE MPOEKT MPOrpaMMBbI Ha si3bike Verilog, KOTOpbIit Oyaer
peaIn30BBIBATH JIAHHYIO 3aBHCHUMOCTH BBIXOTHOM ITEPEMEHHOH y OT
BXOJIHBIX TIepeMeHHBIX X1, X2, x3. Bo u30exanne HeoJHO3HAYHOCTH
MOJTy9aeMOTO PEIICHHSI MPOrpaMMa J0KHA YIOBICTBOPSITh
CIIETYIOIIUM JOTIOJTHUTEIHHBIM YCIOBHSIM:

- CJIIYeT HUCITOJIb30BaTh B KAUYECTBE OCHOBBI JIOTHYECKOE YpaBHEHUE,
COCTaBJICHHOE B JAM3BIOHKTUBHON HOPMAIIbHOM COBEpIIEHHOMH hopme,
0e3 KakoH-JIM00 JOTOTHUTEIbHON MUHUMHU3ALUU UCXOIHON (OPMYIIBI;
MOPSAZIOK CIIEJIOBAaHHUSI MUHTEPMOB JIOJI’KEH COOTBETCTBOBATh
CJICIOBAaHUIO €IMHUI] B CTOJIOIE BBIXOHOW MEPEMEHHON TaOJIUIIBI
HUCTUHHOCTH,

- CJIeIyeT peain30BaTh MPOTPAMMHBIN KOJT HA OCHOBE
noBeaeHuyeckoro (behavioral) cmoco6a onucanus, B 0JHYy CTpOKY (06e3
WCTIOJIh30BaHUS TIPOMEKYTOYHBIX TIEPEMEHHBIX U 0€3 UCIIOIb30BaHU
CKOOOK!),

- MabJIOH TPOTrpaMMBbI TOJDKEH OBITh CJIETYIONUM (B HEM OCTaJIOCh




TOJIBKO HAaIUCaTh MOJHOCTBIO CTPOKY, HAUMHAIOIIYIOCS C assign y =,
KOTOpasi CHab)KeHa COOTBETCTBYIOIUM KOMMEHTAPUEM, H TOJIBKO 3Ta

CTpOKa JOJIDKHA OBITh IIpUBCACHA B KAUCCTBC OTBETA HA BOIIPOC TCCTa)Z

module example (

input x1, x2, X3,

output y

);

assign y = // BOT 3Ta CTpOKa J0KHA OBITh HAIlMCaHa MOJTHOCTHIO
endmodule

[Tpoananu3upyiite TEKCT IpOrpaMMsbl Ha si3bike SystemVerilog [1IK-9.3.1
module example (
input x1, x2, X3,
output y
)i
assign y = (x1 == (x2 " x3));
endmodule
Y BBIOEpUTE OJIMH MPABUILHBIA OTBET HA BOIIPOC — KaKOH cTONOEI
COCTOSIHUH BBIXO/A Y, U3 ISTH BO3MOXKHBIX, YKa3aHHbIX B TaOIMLe
WUCTHHHOCTHU
BXOJIbI COCTOSIHUS BBIXOJA Y
x3 x2 x1 Nel Ne2 Ne3 Ned Ne5
0 0 0 1 1 0 1 0
0 0 1 0 1 0 0 1
0 1 0 0 1 0 0 1
0 1 1 1 0 1 1 0
1 0 0 0 0 0 0 1
1 0 1 1 1 1 1 0
1 1 0 1 1 1 1 0
1 1 1 1 0 0 0 1
COOTBETCTBYET TaHHOMY ITPOrPAaMMHOMY KOJY:
1) Nel, 2) No2, 3) Ne3, 4) Ned, 5) Ne5
[Tpoananu3upyiite TEKCT IporpaMMsl Ha si3bike SystemVerilog: [IK-9.V.1

module example (
input clk,
input reset,
output [3:0] Q,
output cout
);
always @(posedge clk or posedge reset)
begin
if(reset)
Q <=4'do;
else
if(Q ==4'd9)
Q <=4'0;




else

Q<=Q+14dl;
end
assign cout = (Q ==4'd9);
endmodule

U BbIOEpUTE MPaBUIIbHBIE OTBETHI U3 HUKEIIEPEUNCICHHBIX

1) mporpamma peasin3yet MOyJIb ONEPATUBHOTO 3aIIOMUHAIOIIETO
yCTpoKcTBa Ha 9 6aiiT, 2) mporpaMma peaau3yeT CyMMHUPYIOIIHMA
CUYETUMK C OCHOBAaHHUEM CUETa, PABHBIM JIECATH, 3) MAKCUMAJIbHBII
BBIXOJIHOHM KO/ Ha muHe Q B TBOWYHOM IpescTaBieHnu paBeH 1101, 4)
npu nogade Ha Bxoj clk mocnenoBaTenbHOCTH UMITYJIHCOB HA BBIXOJIE
cout OyAyT BO3HUKATh UMIYJILCHI C TIEPUOIOM OO0JIbIlIE IEpUOAa
cieoBaHus UMITYIIbCOB clk, 5) ecim Ha BXO[ reset mojjaHa JJorudeckas
€IMHUIIA, TO Ha BBIXOJIE COUt YCTAHOBUTCS YEThIpEXPa3psAHbII
JNBOUYHBIN KoJ, paBHbI 0000, 6) eciu B IporpaMMe 3aMEHUTh CTPOUKY
1f(Q == 4'd9) na crpouky if(Q == 4'd7), To Ha BeIX0/€ cout Bcerna Oyaet
YPOBEHB JIOTHYECKOTO HYJIS.

[Ipouunraiite TEKCT U yCTaHOBUTE cOOTBEeTCTBUE. K Kak1011 mo3unuy, I1IK-9.B.1
JTAHHOM B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO B
MPaBOM CTOJIOIE. 3aMUIINUTE BRIOPaHHBIC TU(PHI 10T
COOTBETCTBYIOIIMMU OYKBaMH.
B neBom cronbue nepeyrciaeHbl onepaTophl sI3bIKa OMMCAHUS
anmapartypsl Verilog. 3Ha40k ~ 0003HaYaeT HHBEPCHIO.
HanmenoBanue 3ieMeHTa Beinonnasemas onepanus

1 | nand(y, x1, x2); A | y=~(x1Vx2)

2 | and(y, x1, x2); b | y=~(~x1A~x2)

3 | nor(y, x1, x2); B | y=x1Ax2

4 | bnand(y, x1, x2); I' | y=~(x1Ax2)
[IpounTaiiTe TEKCT U BRIOEPUTE OJMH MPABUIIbHBIA OTBET: [1IK-9.3.1
BriGepuTe, kakast ©3 KOMaH]I Ha si3bIKe Verilog COOTBETCTBYET
IIPOrpaMMHON peanu3aiuu Jorudeckou onepanuu Mcxirouaromee MJIN
(xor2) Hajx nepeMeHHbIMU X 1 1 X2:
1) assign y = x1 " x2;
2) assign y = (x1==1) ? x1 : x2;
3) assign y = {x1, x2};
4) assign y = ~(x1 |x2);
5) assign y =x1 & x2;
[IpounTaiite TeKCT U BIOEPUTE OJIMH PABUIILHBIN OTBET: [1K-9.3.1
BriOepure, kakast kKoMaH[ Ha si3bike Verilog cOOTBeTCTBYeET
MIPOrpaMMHOI peanu3aiuu Jorudyeckoi onepanuu M (and2) nazg
NIEPEMEHHBIMH X1 1 X2:
1) assign y =x1 " x2;
2) assign y = (x1==1) ? x2 : 1’b0;
3) assign y = {x1, x2};
4) assign y = ~(x1 | x2);
5) assign y = ~(x1 & x2);
[Ipoananu3upyiite TEKCT IpOrpaMMsbl Ha si3bike SystemVerilog: [IK-9.V.1

module example (
input logic clk,




output logic [3:0] Q

);

logic A;

always_ff @(posedge clk) begin
Q<={Q[2:0], A};
end

assign A =~Q[3];

endmodule

Y BBIOEPUTE NMPABUIIbHBIC OTBETHI U3 HIKETICPEUUCICHHBIX

1) mporpamMma peanan3yetr MOAYJb ONEPATUBHOTO 3aIIOMHHAIOIIETO
ycTpoiicTBa Ha 4 OaiiTa, 2) mporpaMMa peaau3yeT CyMMUPYIOLIUI
CUETYHK C OCHOBaHHEM CYeTa, paBHbIM 16, 3) mporpamma peanusyer
9eThIPEeXPa3psIHbIA cueTunk [[)xoHcoHa, 4) pu nmoaave Ha Bxon clk
MOCIIEI0BATEILHOCTH UMITYJILCOB Ha Bbixoae Q[3] OyayT BO3ZHUKATH
HMITYJIBCBI C TIEPUOJIOM B 8 pa3 O0JIbIIe MepUoa CIeI0BAHUS
umnynscoB clk, 5) nepuoa cienoBaHus UMIYJIbCOB Ha Bbixoaax Q[0] u
Q[ 1] oguHakoBbIe, 6) IEPHO CII€I0BaHUS UMITYJIbCOB Ha Bbixojax Q[O0]
u Q[ 1] otnnuaroTcs B 2 pasa.

9 [Ipoananu3upyiite TEKCT IPOTrpaMMBbI Ha si3bike SystemVerilog: [IK-9.Y.1
module example(
input logic clk,
input logic R,
output logic QO0, Q1
)i
logic [1:0] T;
logic [1:0] Q;
tff TFFO(.CLK(clk), .PRN(1'b1), .CLRN(R), .T(T[0]), Q(Q[0]));
tff TFF1(.CLK(clk), .PRN(1'bl), .CLRN(R), .T(T[1]), Q(Q[1]));
not(T[0], Q[1]);
or(T[1], Q[1], Q[0]);
buf w1(QO, Q[0]);
buf w2(Q1, Q[1]);
endmodule
Y BBIOCpUTE MPABUIIHLHBIE OTBETHI U3 HUYKETIEPEUHCIICHHBIX |
1) nporpaMma peanuzyert AByXpa3psaHblid cueTunk /[>koHCcoHa, 2)
porpamMMa peaan3yeT CYMMHPYIONINI CYETYNK C OCHOBAaHHEM CUETa,
paBHBIM 4, 3) mporpamMma peagn3yeT CyMMHUPYIOIUI CYETUHK C
OCHOBaHHUEM CU€Ta, paBHbIM 3, 4) mporpamMmma peanu3yeT BbIUUTAIOLINI
CUETUUK C OCHOBAHUEM CUeTa, paBHBIM 4, 5) nporpamma chopMupoBaHa
Ha OCHOBE CTPYKTYPHOTO cItioco0a onucaHus cxeMbl Ha si3bike Verilog,
6) mporpamMma cpopMrpOBaHa Ha OCHOBE MOBEJEHUECKOro criocoda
OTIMCaHUs CXeMBbI Ha si3bIKe Verilog

10 [Ipoananusupyiite TekcThl mporpamm Ha s3bike SystemVerilog. [Ipoext | [TK-9.V.1

cocrouT u3 1Byx Moayneit — M.sv u N.sv (Top Level Entity)

module M(Out, S);
parameter [3:0] DATA = 8'b0000;
output Out;
input [1:0] S;




assign Out = DATA[S];
endmodule

module N(input x1, x0, output y);
M #(.DATA({1'b1, 1'b0, 1'b0, 1'b1})) M1 (Out (y),.S ({x1, x0}));
endmodule

Y BBIOEPUTE OJMH MPABWIbHBIA OTBET U3 HUXKEIIEPEUUCICHHBIX

1) B mpoeKkTe peain30BaH ABYXPa3psIHbIN JBOMYHBIN CYyMMHPYIOIIHHA
CUETYHK, 2) B MPOEKTE PEaN30BaH IMOJHBINA ASMHPPATOp C ABYMS
BXOJIaMHU U YETBIPbMS BbIXOAaMH, 3) B IPOEKTE PEaTU30BaH JIOTMUECKUN
anemenT U-HE (nand2), 4) B mpoekTe peain30BaH JOTHUYESCKHIA SJIEMEHT
Uckmouaromnee MJIN ¢ uaBepcueit (xnor2), 5) B MpoekTe peann3oBaH
JBYXpa3psiHbIN c4eTurK J[>KOHCOHA.

11 [Ipoananu3upyiiTe TEKCT MporpaMMebl Ha s3bike SystemVerilog: [IK-9.V.1
module example(input logic clock, input logic reset, output logic out);
typedef enum logic [1:0] {SO, S1, S2, S3} statetype;
statetype state, nextstate;
always_ff @(posedge clock, posedge reset)

if (reset) state <= S0;

else state <= nextstate;
always comb

case (state)

S0: nextstate <= S1;

S1: nextstate <= S2;

S2: nextstate <= S3;

S3: nextstate <= SO;

default: nextstate <= SO0;

endcase
assign out = (state == S1);
endmodule
Y BBIOEPUTE OJIMH MPABWIBHBIA OTBET U3 HUKETIEPEUUCICHHBIX :
1) B mpoekTe peannu3oBaH ABYXPa3psAIHBIA JBOMUHBIN CYMMHUPYIOIIHIA
CUETYHK, 2) B IPOEKTE peaan30BaH JAeIUTeNb YaCTOTHl UMITYIHCOB B 4
pasa, 3) B mpoekTte peanu3oBan Joruueckuii anementT U-HE (nand2), 4) B
IIPOEKTE pealn30BaH Jiornueckui seMment Mcekmovaromee NN ¢
MHBepcHel (xnor2), 5) B MPOEKTe peain30BaH ABYXpa3psiAHbIN CUETUHK
Jl>xoHCOHa.

12 [IpounTaiiTe TEKCT U BRIOEPUTE MPABUIBHBIE OTBETHI. [IK-9.B.1
BriGepuTe 3HaueHUST CTPOKOBBIX MTApaMETPOB, KOTOPHIE MOKHO
MOJICTaBUTh B MeTo Python, peann3oBaHHbBIN CTPOKOM KoJa
sos = signal.butter (order, Wn,

btype='bandpass', output='sos')
BMECTO MMEIONIErOCs TaM ceiuac nmapamerpa 'bandpass’':
I)'sobel!',2)'lowpass"',3)' frequency', 4)'bandstop’,
5)'bessel',6)'highpass'

13 [IpounTaiiTe TEKCT U 3aITUIINTE pa3BEPHYTHIII 00OCHOBAHHBIN OTBET. I1K-9.B.1

Cdopmupyiite mporpaMMHBII KO Ha si3bike System Verilog, KOTOpbIi




00ecIeunT MPOrpaMMHYIO PeTU3aIuI0 MYJIbTHIUIEKCOPA C YETHIPHMS
nHpopmannoHHbIMU BXogamu X0, x1, X2, X3, nByXpa3psaHON MIMHON
aapeca S U OJHUM BBIXOJIOM Y, UCIIOJIb3Ys B IPOIPAMME TOJBKO
YCIIOBHBIE TEPHAPHBIE OnepaTopbl. [IpoeKT oKeH coaepKaTh TOJIbKO

OJIMH MPOTPAMMHBIN (haiiin

14

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET.
Cdopmupyiite mporpaMMHBIN KOJT Ha si3bIke System Verilog, KoTopbIit
00ECTIeYHUT MPOTPAMMHYIO pealln3alliuio MYJIbTUIUIEKCOPA C YEThIPbMS
nHpopMannoHHbIMU BXxogamu x0, x1, x2, x3, IByXpa3psAHON NTUHOM
azpeca S ¥ OIHUM BBIXOZIOM Yy, UCIIOJIb3YS B IPOIPaMME TOJIBKO
orepaTop MHOTroalbTepHATUBHOTO BbIOOpa case. [Ipoekt nomxen
COJIEPIKaTh TOJIBKO OJIMH MPOrPaMMHBIH (haiin

[1IK-9.B.1

15

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIIi 00OCHOBAHHBIN OTBET.
Cdopmupyiite mporpaMMHEI KOJT Ha si3bike System Verilog, KOTOpbIi
00ecneduT MPOrpaMMHYIO peaTn3auio JBOUMYHOTO CYMMHUPYIOIIETO
cueT4yMKa Cc ocHOoBaHMEM cyeta 10, mocpecTBOM MOBEIEHYECKOTO
onucanus. B mpoekTe A0mKeH ObITh IPEeIyCMOTPEH CUETHBIN BXOA U
BXOJ] ACHHXPOHHOTO cOpOCa, BBIXO/I IEPETOTHEHUS CUETUHKA
pealn30BBIBaTh HE HY)KHO. [IpOEKT HOIKeH coaepKaTh TOIBKO OJUH

POTPaMMHBIN (aiin

IT1K-9.B.1

Kitoun mnpaBuibHBIX OTBETOB Ha TecThl pasMmenieHsl B [lpunoxennn 1 x PIIJ] u

HaxomATcsl y crnenuanucToB nmo YMP kadenpsr 44, 3amectutens 3aBemyromero kapeapoud u
PYKOBOJUTENS 00pa30BaTeIbHON MPOTrPaMMBI.

CucreMa OIleHUBAHUA TECTOBBIX 3aJIaHMI TOKa3aHa B Tadiuue 18.1.

Taomuia 18.1 — CucreMa OlleHUBAHUS TECTOBBIX 3aMaHUM

Yka3zaHus 10 OLIEHUBAHUIO

Pesynbrar onieHuBaHus
(6anmnbl, MOTyYEHHBIE 3a BBITOJHEHHE \
XapaKTePUCTHKA MPABUILHOCTH OTBETA)

3anganue 3aKPBITOTO THTIA Ha
YCTaHOBJICHHE COOTBETCTBHSI CUHUTAETCS
BEPHBIM, €CIIM  yCTAaHOBJICHBI  BCE
COOTBETCTBUS  (MMO3ULIMM M3  OJHOTO
CTOJNIOIa  BEPHO  COIMOCTaBIEHBI  C
MO3UIUSIMU IPYTOTO CTONIOIA)

[TomHOE COBMajieHUE C BEPHBIM OTBETOM
ouieHuBaercs | GayioMm, HEBEPHBIM OTBET
ni ero orcyrctsue — 0 OamioB (Jub0
yKa3bIBAETCS «BEPHOY» \ «HEBEPHOY)

3anganue 3aKPBITOTO THTIA Ha
yYCTaHOBJICHHE MOCIE0BATETHbHOCTH
CUNTACTCd BEPHBIM, CCJIIM [IPABUIIBHO
yKa3aHa BCsl TIOCTIE0BATEIHHOCTh TGP

[TostHOE coOBMaZicHWE C BEPHBIM OTBETOM
orleHuBaeTcs 1 6amioM, eclu JOMyIIEeHbI
OmMOKH WM OTBET OTCyTcTByeT — 0
O0amnoB (MO0  yKa3bIBaeTCS  «BEPHON»\
«HEBEPHOY)

3aganre KOMOMHHPOBAHHOTO THIMA C
BBIOOPOM OJHOTO BEPHOTO OTBETA U3
YeThIpex IPEIOKEHHBIX u
0o0OCHOBaHHMEM  BbIOOpa  CUUTaeTcs
BEPHBIM, €CIIU MPaBWIBHO yKa3aHa Ludpa
U TOPUBCACHBI KOHKPETHBIC apryMCHTEHI,
UCIOJIb3yeMble IPU BBIOOPE OTBETA

[lomHOE COBMajeHUE C BEPHBIM OTBETOM
orieHUBaeTcs 1 OayyiomM, HEBEPHBIA OTBET
wm ero orcyrctBue — 0 OamnoB (71100
YKa3bIBACTCS «BEPHO»\ «HEBEPHOY)

3amanue KOMOWHHUPOBAHHOTO THIA C
BBI60pOM HCCKOJIBKUX BAapHAHTOB OTBCTA
U3 IPEIIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHUEM BBIOOpa  CUHMTAETCs
BCPHELIM, €Clin IMpaBUJILHO YKa3aHbI

[lomHOE COBMajeHUE C BEPHBIM OTBETOM
olieHuBaeTcs 1 OaymioM, eclid JOMYIIEHbI
OMMOKM WM OTBET oOTcyrctByer — 0
OaytoB (MO0  yKa3bIBACTCS  «BEPHOM\
«HEBEPHOY)




muGpsl W NPHUBEIEHBl  KOHKPETHBIE
apryMEHTBI, UCTOJIb3yeMbIe TPU BBIOOpE
OTBETOB

5 3aiaHue OTKPBITOrO TUIIA C pa3BepHYTHIM | [IpaBuiIbHBII OTBET 3a 3aJaHue
OTBETOM CUMTAETCS BEpHBIM, €CIIM OTBET | OLIEHHMBAeTCs B 3 Oauia, eciu JOmylieHa
COBIIAJIAET C 3TAJOHHBIM 1O COJICP)KAHUIO | OJTHA OIMMOKa \ HETOYHOCTh \ OTBET
H TIOJTHOTE NpaBUIbHBIN, HO HE TOJHBIA - 1 Oamn,
eciu omymieHo Oonee 1 ommOku \ OTBET
HEIpaBUJIBHBIN \ OTBET OTCyTCTBYeT — ()
O6amioB (MO0  yKa3bIBAaeTCAd  «BEPHOM\
CHEBEPHOY)

I/IHCprKI_II/IH 110 BBIIIOJIHEHUIO TECTOBOI'O 3aaHNA HAXOJHUTCS B Ta6J'II/IHC 18.2.

Tabnuma 18.2 - UHcTpyKIKs 10 BBIMOJHEHUIO TECTOBOTO 3aJaHHs

Ne Tun 3amanus WNuctpyknus
1 3aJaHue 3aKpBITOrO THUIIA Ha [IpounTaiite TEKCT U yCTAaHOBUTE
YCTaHOBJICHUE COOTBETCTBHUSA COOTBETCTBHE.

K kaxkgo¥i mo3uiyu, JaHHOM B JIEBOM
CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIYIO
MTO3UIIMIO B IPABOM CTOJIOIIE

2 3ajaHue 3aKphITOrO THIIA HA [IpounTaiiTe TEKCT U YCTAHOBUTE
YCTaHOBJICHHE MOCIIEIOBATEILHOCTH MOCIIEI0BATEIHHOCTh

3anuImTe COOTBETCTBYIOUIYIO
MOCIIEI0BATENIHHOCTH OYKB CJIeBa HANPaBO

3 3aiaHue KOMOMHHUPOBAHHOI'O THIA C [IpounTaiite Tekct, BeIOEpUTE
BBIOOPOM OJITHOTO BEPHOTO OTBETA U3 NpaBUIbHBIM OTBET U 3alUIINTE
YEThIPEX MPEUI0KEHHBIX U apryMeHTbl, 000CHOBBIBAIOIIKE BBIOOD
000CHOBaHHEM BBIOODPA OTBETa
4 3anaHre KOMOMHUPOBAHHOTO TUIIA C [Ipounraiite TeKCT, BEIOEpUTE
BBIOOPOM HECKOJIbKMX BapUAHTOB OTBETA | IIPaBWJIbHBIE BAPUAHThI OTBETA U
U3 MPEUIOKEHHBIX U Pa3BEPHYTHIM 3aMUIIATE APTYMEHThI, 000CHOBBIBAIOIINE
000CHOBaHHEM BbIOOpa BBIOOD OTBETOB
5 3agaHue OTKPBITOTO TUIA C pa3BepHYThIM | [IpounTaiiTe TEKCT U 3amuIInTe
OTBETOM pa3BepHYTHII 000CHOBaHHBIN OTBET

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYarolMXCsl 3a04HOH (OPMBI
o0yueHus, npecTaBieHbl B Tabmume 19.

Ta6mmma 19 — [lepederh KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoanueckue MaTepHabl, ONpEAEIISIONINE MPOLETYPbI OIlCHUBAHMUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JTambl (HOPMHUPOBAHHS KOMIETCHIIMMA, coOAepxkKarcsa B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMUX MNOPSIOK W MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3aHusd OJ1sd 06yqa}omnx05{ 10 OCBOCHHUIO JUCIIMITJINHBI




11.1. Meronnyeckue yKa3zaHus i1 OOYYalOIIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOkKEeHHe ydeOHoro marepuana. HasHadueHune cOBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCUMIUIMHBI, METOJOB HAay4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeK1us pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOU o0yacTH 3HaHUs, €€ MpoOJeMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTeIeM;

— pa3BuTHE HIPOPECCHOHATBHO-/IEIOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— TOsiBJIeHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TIOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tobl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIAEIATH IJIABHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepHal MOXET COIPOBOXKIATbCA JEMOHCTpaluuend CIaioB H
UCIOJIb30BAaHUEM PA3aTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— BBeJleHHe (COOOIIeHNE TeMBI, 1€, MJIaHa JIEKIIUHU, UCIIOJIb3YEMbIX HICTOUHUKOB);

— OCHOBHas yacTh (TM0Jaya CTPYKTYPHUPOBAHHOM HayyHOW M y4yeOHOM HH(pOpMalLUH,
paccTaHOBKa aKIEHTOB, BBIBOJBI 10 KAXKJIOMY ITYHKTY);

— 3akmoueHue (0000IIeHHe OCHOBHBIX HJeH, (popMynupoBaHue OOUIMX BBIBOJAOB IO
TeMeE).

11.2. Meronnyeckue yka3aHus A7 00y4arouxcs Mo y4acTUIO0 B CEMUHApax
He mpegycMoTpeHo y4eOHBIM TIJIAaHOM.

11.3. Meronnyeckue ykazaHus A OOYYarOIIMXCS IO MPOXOKICHHUIO MPaKTHYECKUX
3aHATUN
He mpeaycMoTpeHo y4eOHBIM TIJIAHOM.

11.4. Meronnyeckue yka3zaHus Uid OOYYarOIIMXCS MO BBINOJHEHUIO JTAOOPATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUHCs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Brimonnenne mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIPUATHH.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoil ydeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTeynBaOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HABBIKOB HCCIEIOBaHMsS IPOLECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aEeMbIX B paMKax JaHHOW JUCLUILINHBL,



— 3aKpeIUIeHHe, pa3BUTHE U JETATU3allUsl TEOPETHMUYECKMX 3HAHHM, MOJTYYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH JTUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1ab0opaTOpPHBIM
o0opyoBaHreM U pudopamu.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

3ananus o 1a60paToOpHBIM paboTaM COOTBETCTBYIOT MO3UIUSAM HEPEYHS TaOIHIIbI 6.

[Tpu BeIMoONIHEHNH Ta00PATOPHBIX PaObOT UCIONIB3YETCs YUeOHOE H3AaHuE:!

Kapuno 0O.0. Pa3zpaborka (yHKIMOHAIBHBIX MOIyJed HHU(PPOBBIX YCTPOWCTB Ha
[IJINC: na6. npaktuxym. CII16, I'VAIL 2024. - 124 c.

O06s13aTeNIbHBIM TPEOOBAHUEM SIBIISICTCS] HAJIMYKE Y CTYACHTOB HaBbIKOB padoThl ¢ [1K.

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe

OO0s13aTeNIBHBIM  SIBIIICTCS. HAJMYHE THUTYJIBHOTO JIMCTA, HW3JIOKEHUS IEeTU PaboThI,
MOpsIZIKa €€ BBIMOJIHEHHUS U BBIBOJOB. JNeKTpoHHas (opma otueta (daitn B dopmare PDF)
pa3Meniaercs CTy/IEHTOM B IMYHOM KabuHeTe Ha caiite ['Y AIL

TpeboBanus k 0hOpPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe
VYkazansl o URL http://guap.ru/guap/standart/prav_main.shtml

11.5. Metoauueckne ykazaHusi Ui OOy4aloUIMXCS IO MPOXOXKICHUIO KypCOBOTO
POCKTHPOBAHUS/BBITIOJIHEHUS KypCOBOU PaOOTHI

KypcoBoil mpoekT mnpoBoAUTCA C IeNbl0 (OPMHUPOBAHUS y OOYYArOIIMXCS OIbITa
KOMILJIEKCHOT'O PEUICHUsI KOHKPETHBIX 33724 MPO(ECCHOHATBHOMN NeSTETbHOCTH.

KypcoBoii npoekT no3BossieT 00yyaromemycs:

— CHCTEMAaTH3UpOBaTb M 3aKPENUTh IIOJIY4EHHBIE TEOPETHYECKHE 3HAaHUA U
PAKTUYECKHE YMEHHSI B COOTBETCTBUM C TpeOOBAHMAMHU K YPOBHIO IIOJIOTOBKH,
YCTaHOBJICHHBIMU NIPOrpaMMON JUCHMIUIMHBEL “CXE€MOTEXHUKa~, NpOrpaMMON IOATOTOBKH
OakanaBpa;

— IPUMEHUTH IOJYyYEHHBbIE 3HAHUSA, YMEHUsS M IPAKTUYECKUM ONBIT NPU PELICHUU
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJaMU NMPO(eCCHOHANBHOM AeATeIbHOCTH
10 HAIIPABJICHUIO;

—  yrayOuTh TEOpeTUYECKHEe 3HAaHUS B COOTBETCTBUU C 33JJaHHOI TeMOI;

— chopMupoBaTh yMEHHUS TPUMEHATh TEOPETHYECKHE 3HAHMS NpU  pEIIeHUH
HECTaHJapTHBIX 3a/1a4;

— TpUOOpECTH ONBIT AHAIUTUYECKOW, pPACUETHOM, KOHCTPYKTOPCKOW paboThl U
c(opMHPOBATH COOTBETCTBYIOLUE YMEHHUS;

— chopmupoBaTh yMeHHS PpaOOTBI CO CHEIUATBHOW JHUTEPATypOd, CIPABOYHOM,
HOPMAaTHBHOM U MPaBOBOM JOKyMEHTalMel 1 UHBIMU UH(OPMallMOHHBIMU UCTOYHUKAMH;

— chopmupoBaTh yMEHHS (QOPMYJIHUPOBATH JIOTUYECKH OOOCHOBAaHHBIE BBIBOJBI,
NPEUIOKEHHS U PEKOMEHJIAINH 10 Pe3y/IbTaTaM BBIIIOJIHEHUS PabOThI;

—  pa3BUTh NPOPECCHOHATBHYIO MTUCbMEHHYIO U YCTHYIO peub 00yUarolerocs;

— pa3BUTh CHCTEMHOE MBIIIJIEHUE, TBOPYECKYK) HHHUIMATHUBY, CaMOCTOSITEIbHOCTD,
OpPraHN30BaHHOCTh U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PEIICHMS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryiaspHOM paboThl HaJ pelleHHueM
IIOCTaBJICHHBIX 33/1a4.

CTpyKTypa MOsICHUTEILHOW 3aMCKU KyPCOBOW pabOThI / MPOEKTa
[Ipu BBITOTHEHUH KYpCOBOM pPabOThI PEKOMEHAYETCS NPHACPKUBATHCS CIIEIYIOMIEH
MOCJIEI0BATEIbHOCTH:



http://guap.ru/guap/standart/prav_main.shtml

- MPOBOAMTCS aHAIM3 3a/laHUsl HAa KypCOBOE MPOEKTUPOBAHUE U OMPEAEISETCS MOPSIOK
pa3pabOTKH yCTPOICTBA,

- pa3pabaThIBaeTCsl CTPYKTYpHAsi CXeMa yCTPOICTBA,

- pa3pabaTeiBaeTcsl mpoekT aua  peanuszanuu  Ha  [IJIMC, mubGo mocpencTtBom
CXEMOTEXHHUUYECKOI0 MPOEKTUPOBAHUSA, TMO0 Ha S3bIKE ONMUCAHMS annapaTrypbl, B COOTBETCTBUU C
MPEOYTEHUSIMU 00yUYaIOLIerocs

- OCYILIECTBIISIETCS] MOJICTTMPOBAHNE pa3pabOTaHHOTO yCTPOIMCTBA,

- OCYULIECTBIIAETCS MOI00P 2IIEMEHTHOU 0a3bl ISl peain3alii yCTPOUCTBa,

- MPOBOAMTCS 3CKU3HOE MTPOCKTUPOBAHUE KOHCTPYKIIMHM YCTPOUCTBA.

TpeboBanust kK 0HOPMIICHUIO TOSICHUTEIHHON 3alMCKH KYPCOBOUM pabOThI / MPOEKTA

B nosicautenbHoil 3anicke HEOOXOAUMO MPEICTABUTH CIEAYIOLIUE pa3Ieibl:

- BBeZieHue - 1 cTp.,

- TEOpPETUYECKHE CBEICHUS O pa3padaTbiIBa€MOM YCTPOHCTBE U €ro CYIIECTBYIOIIUX
aHajorax - 2-4 ctp.,

- pazpaboTtka npoekra ans [IJIUC — 6-10 ctp.,

- OIIMCAHUE PE3YJIHTATOB MOJICIUPOBAHUS paOOThI yCTpOHCTBa - 2-3 CTp.,

- BBIOOD 2JIEMEHTHOM 0a3bl Ui pealu3aluu ycTpoicTsa - 3-4 cTp.,

- 3CKU3HOE IPOEKTUPOBAHNE KOHCTPYKILIUU YCTpOHCTBA — 2-3 CTp.

- 3aKiIro4YeHue — 1 crp.

- CIIHCOK MCIOJIb30BaHHOM JIUTEpaTypsl - 1 CcTp.

- IPUJIOKEHHE (CKPUHILIOTHI CXEM, JIMOO TEKCT MPOrPaMMBbI, pealIU3yIoIei POEKT
YCTPOMCTBA Ha A3BIKE OMKMCAHUS annaparypbl).

11.6. Meroauyeckue ykazaHus JIJIsl OOYYaAIONIMXCS M0 MPOXO0XKICHUIO CAMOCTOSITEIbHOMN
paboThl

B xoe BBIOTHEHHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPETOJIaBaTeIIsl, HO 0€3 ero HernocpeCTBCHHOTO
y4acTusl.

B mporecce BBIONHEHHS] CaMOCTOSATEIBLHON pabOThl y oOydarorerocs (GopmMupyercs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6peTaCMBIX 3HaHI/II\/’I, oOecrieuynBaeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaOIIUXCS, SBISIOTCS YI€OHO-METOINICCKUE MAaTEPHAITBI TI0 JUCIIHILIHHE.

11.7. Meronnyeckue ykazaHusi s OOy4aroUMXcs IO TPOXOXKICHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCHEBAEMOCTH NIPEIyCMaTpUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOIO B TEUEHUE CEMecTpa C ILIeJIbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCHUIUIMHBL. Tekyliell KOHTPOJIb OpraHU3yeTcs MOCPEACTBOM HAUMUCICHUS PEHTHHTOBBIX
0ayuIoB 3a BBINOJHSEMbIE B Ipoliecce oOyueHus nabopaTopHble paboThl. B Hauane cemecrtpa
YCTaHABIIMBAIOTCA TMpeAeTbHbIE JaThl BBHINOJIHEHUS JAO0OPATOPHBIX paboOT M KOJIUYECTBO
pPEUTHHTOBBIX OauioOB 3a Kaxayio pabory. CymmapHOe KOJIMYECTBO Oa/uloB 3a Bce
nabopaTtopHble paOOThl, BBHINOJHSEMBbIE B TEUYEHHE CEMECTpa JOJDKHO OBbIThb YCTaHOBJIEHO
npenojaBareneM He Hike 60. HapymieHune cpokoB BBIOJHEHHS pabOTHl (HECBOEBpEMEHHast
3arpy3ka oT4yeTa B JMYHBIA KaOuHeT cTyneHTa Ha caiite I'YAII) sBnserca ocHOBaHHEM st
CHIDKEHHMSI PEHTHHTOBBIX OamioB 3a JaHHyl0 paboTy BaBoe. llpu BeigBIeHHM (DakTOB
HeZI00POCOBECTHOTO 3aMMCTBOBAHUS MaTepHaia ¢ OTYETOB JPYTUX CTYACHTOB Oasuibl 3a paboTy
MOTYT OBITh CHW)KEHBI JONOJHUTENBHO, BIUIOTH 10 Hys. Takke mNpernoaaBarelb MOXKET
TpeOOBaTh 3AIUTY CTYACHTOM CBOMX OTYETOB O JIAOOpAaTOPHOU paboTe BO BpeMs MPOBEIACHUS



7a00paTOPHBIX 3aHATHUN; MO pe3yJabTaTaM 3aIIUThl OaIbl 32 pabOTy MOTYT OBITH CHHXKCHBI B
cllydae HETOYHBIX M OIIMOOYHBIX OTBETOB Ha BOIIPOCHI IpenojaBarelsi. PeHTHHrOBbIe Oaiibl
YUUTBIBAKOTCS IPU IPOBEACHUM aTTECTALMU 110 JUCUUIUIMHE (cM. 1. 11.8).

11.8. Meronnyeckue yka3aHus Ui OOydaroLIMXCs MO MPOXO0KJIECHUIO MPOMEXYTOYHON
aTTeCTallMH.

[IpomexxyTounass  arrectansi  OOy4yaroIIMXCsl — HpeAyCMaTpuBaeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

— 1ubdepeHIpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKH 3HaHUM, IOJy4eHHbIX
00y4aromuMcs pU U3YYEHUH TUCIUIUIMHBI, IPU BBIIOJHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEA0BATENILCKUX PAa0OT U MPOXOXKAECHUH NPAKTHK C aTTECTALIMOHHON OLIEHKOM
COTIIUIHOY, «XOPOIIO», «YIIOBJIETBOPUTEIHHOY, «HEYIOBJIETBOPUTEIHLHO.
JuddepenurpoBanHblii 3a4€T NPOBOAUTCS B MEPHOJ] 3aUETHON HEJIENU B 5-M ceMecTpe.

— D9K3aMeH — ¢opMma OIEHKM 3HAHWH, MOJyYEeHHBIX OOydYalomMMCs B IIpOIEcce
U3y4eHHs BCeH AMCUMIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATENBHON paboThI, CIOCOOHOCTH
OPUMEHATh UX M pelleHHs MNPaKTUYeCKUX 3aJad. OK3aMeH IPOBOJUTCS B IEPUOJ
PK3aMEHAIIMOHHON CcecCcMM B 6-M CceMecTpe U 3aBepIIaeTCs AaTTECTAllMOHHOW OLEHKOU
COTIIMYHOY, «XOPOILOY, «YJOBICTBOPUTEIBHOY, KHEYOBIETBOPUTEILHOY.

Kaxnomy oOyuaromemycst kak Ha audd. 3adere, Tak ¥ Ha SK3aMEHE BBIJAETCsl OWIIET, B
KoTOopoM Oyner 2 Bolpoca IO TeMaM, PAacCMOTPEHHbIM Ha JIEKLMOHHBIX 3aHATHAX. Ha
NOJArOTOBKY OTBETOB Ha o00a Bompoca Jjgaercd 2 akaaemudeckux uyaca. Ilpu cnaue
TEOPETUYECKOr0 Marepuana AMCLUUIUIMHE Ha 3adeTe oOydarouuiics MOXeT Hoiaydyuth a0 40
pelTHHTOBBIX 6aisioB (o 20 0aioB 3a KaX/ bl Bompoc). bamibl cHUXarOTCsl IPU BBISBICHUU B
OTYeTe HETOUYHOCTEH, OIINOOK, HETIOJIHOM OTBETE.

HuddepeHnnpoBaHHBId  3a4eT WM HSK3aMEH CUMTAeTCs CHAHHBIM, €CIIM CyMMa
HaOpaHHBIX OOyyarommMcsi OauloB (B TEUYEHHE CeMecTpa IPH BBINOJHEHHWH JaOOpaTOPHBIX
pabot u HemocpeACTBEHHO Ha MU d. 3aueTe MubO0 Ha FIK3aMeHe) JocTUraeT 55 unu 6oee.

Kputepun BbICTaBIECHUS OLIEHKHU 10 UTOTOBOW CyMMe HaOpaHHbBIX 0aJIOB CleAyIOIIHUe:

—- MEHEE 55 — HeyIOBJIETBOPUTEIBHO,

—- 0T 55 10 69 — yIOBIETBOPUTENHHO,

—- ot 70 mo 84 — xoporo,

—- 85 u 6osee — OTIIMYHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




