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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Hucuurmumna «lludpoBast snekrpoHnka» MMeeT HedbI0 cHOPMUPOBATH Y OOYYAIOLIMXCS
npodeccuonansuyto [1K-2 komnerenmnuio B coorBerctBuu ¢ TpedoBanusimu ®I'OC BO mo Hampas-
nenuto noarotoBku OakanmaBpoB 03.03.02 «®Dwuszuka» ¢ yuyeToM HAmNpaBICHHOCTH OaKajJaBPCKOH
nporpaMmbl — «MenuiuHckas ¢usukay. Lemsvmu nzydennst mucuumuimabl «L{udpoBast snexkTpoHu-
Ka» SIBIISTFOTCSI:

® TIONYYCHHE CTYJCHTAMHU 3HAHHH O CIOCO0axX CO3AaHUs IUPPOBBIX YIPABISIONIMX
CHUCTEM Ha OCHOBE COBPEMEHHOM 3JIEMEHTHOM 0a3bl.

® OBJAJICHUE COBPEMEHHBIMH MHTETPUPOBAHHBIMH MMAKETAMH ISl CO3/IaHUSI TIPOCKTOB
KaK C UCIIOJIb30BaHUEM IPadUueCcKOro pelakTopa, Tak U sI3bIKOB BEICOKOTO YPOBHSI.

® 03HAKOMJICHHE CTYJICHTOB C MPAKTUYECKUMHU TpoOiIeMaMu pa3pabOTKH, UCCIIEI0BA-
HUS U peaTu3allii CUCTEM aBTOMAaTH3aIlMu MPOU3BOACTBCHHBIX MPOIIECCOB Ha 0a3ze
U(PPOBOI CXEMOTEXHHKH.

® TOJAroTOBKa Oymymiero 0akajgaBpa K Y4acTHIO B MCCIICIOBAaHHH, Pa3pabOTKe U IKC-
TUTyaTaluy CHCTEM aBTOMATH3AIMH TEXHOJIOTHYECKHUX POIIECCOB U TIPOU3BOICTB.

3amaun u3yueHus qucHUIUIMHBL «L{udpoBas >MeKTpOHKKa» OXBATHIBAIOT TEOPETUUYECKHE U
MIPAKTUIECKHE KOMITOHCHTHI JISATEeIbHOCTH TIOITOTAaBIMBACMOT0 OaKaiaBpa.

Crnenuduka Kypca yYuThIBAET 0COOCHHOCTH MH(POPMAITMOHHBIX TEXHOJIOTUHN JIJISl CTYICHTOB C
OTPaHWYEHHBIMA BO3MOKHOCTSIMH 3JI0pOBBs. [IpenoaBanue JaHHOTO Kypca MPOUCXOAWT C HC-
MOJIb30BaHUEM aJIAITHPOBAHHOW KOMITBIOTEPHOIN TEXHUKH.

O0bekTamu TPO(HECCHOHATILHOM ACSITEIFHOCTA B paMKax M3y4aeMOW JUCIUTLIIMHBI (MOTYJIS)
SIBJISTFOTCSI:

— TMPOJYKIHS U 000pYJOBaHHE PA3IUYHOTO CIY)KEOHOTO HAa3HAYCHHS MPEINPUATHA U
OpraHH3aIyii, TPOU3BOJCTBEHHBIC U TEXHOJIOTUICCKHUE MPOIIECCHI €€ U3TOTOBJICHHUS;

— CpeICTBa TEXHOJIOTHYECKOTO OCHAIICHUS aBTOMATH3AIlMU, YIIPABICHUS, KOHTPOJIS,
JTUArHOCTHPOBAHUS, WCIBITAHUN OCHOBHOTO W BCIIOMOTATEILHOTO TPOU3BOJICTB, MX
MaTeMaTHYeCKOe, MPOTrpaMMHOE, HH(POPMAITMOHHOE M TEXHUYECKOoe oOecreueHue, a
TaK)Xe METOJBI, CITIOCOOBI M CPEJICTBA MX MPOCKTUPOBAHUS, MU3TOTOBICHUS, OTIAIKH,
MIPOU3BOJICTBEHHBIX MCIBITAHUHN, SKCILTyaTaIlliy U HAYIHOTO HCCIICIOBAHUS B Pa3JInd-
HBIX OTPACIIAX HAIIMOHATBHOTO XO3sCTBA.

2 MecTo nucuumInHbl B cTpykrype OITOIT

Hucuuruimza «udposas snextponuka» b1.B.JIB.04.01 otHocuTCs K yacTu oOpazoBaTelb-
HOW TporpaMMBbl, GOpMUPYEMOH yIaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH, K AUCIUILTMHAM TI0
BbIOOpY 00YUaIOIIMXCS.
Hucnunnuna npenonaercs B VI cemectpe |1 kypca.
[Ipuctynas K U3y4eHU 0 JUCUUIUIMHBI «L{udpoBast 37eKTpOHNKA», CTyI€HT UMEET 3HAHUS U

HaBBIKM 1O JMCUUIUIMHAM: «JIMHelHas anreOpa M aHAIMTUYECKas TEOMETPUs», «DNEKTPUYECTBO U
mMarHeTuam», « TeopeTnyeckas MEXaHUKa», «DQNEKTPUYECTBO U MarHeTnam», « AJEKTPOTEXHUKA U DIIEK-
TPOHHUKA.

3 [lnanupyemble pe3yJibTAThI 00yUYeHH s N0 THCIIATITHHE

HNapukaTtopsl
@opmupyemMbie KOMIETEHIUH A P . ILnanupyemble pe3yJibTaThl
5 JOCTHKCHHS KOMIICTCHIIUH B —
(kK00 u HaumeHoB8aHue) (k00 u popmyruposka) Yy




IIK-2.

Cnocoben npunumams yuacmue 8
NPOBEOEHUU HAYYHBIX UCCEO06AHUTL
6 U3OpaHHOU 0bracmu SKCnepu-
MEHMANbHLIX U (Unu) meopemuye-
CKUX PU3UUECKUX UCCIe008AHUTL C
ROMOUDBIO COBPEMEHHOU NPUOOPHOLL
6a3zvl (6 mom ucie CLoNCHO20 u-
3UYeCK020 000PYO0BAHUSL) U UH-
Gopmayuonnbix mexHoaro2ull ¢
YUemom omeuecmeeHHo20 U 3apy-
bearcHoeo onvima

I1IK-2.1. Onpenensier 1eab Npose-
JICHUS PKCIIEPUMEHTA U 3aKOHO-
MEpPHOCTH (PU3NYECKUX TIPOLECCOB,
JIekKALIUX B OCHOBE (PU3NIECKOTO
9KCTIEPUMEHTA.

3HaTh 3aKOHOMEPHOCTH (PU3HMYECKUX
IPOLECCOB, JISKALIUX B OCHOBE (HhU3H-
YEeCKOro IKCIIEPUMEHTA, OCHOBHI pa-
00TbI BEIOpaHHOW (HU3HKO-
TEXHHUYECKOH CHCTEMBI

[1K-2.2. AHamm3upyer COBpeMeH-
HbIE IKCIIEPUMEHTAIIbHBIC, TEOpe-
THYECKHE PE3YJIbTAThI UCCIIE0BA-
HUH 10 3aJJaHHON TpobieMe.

3HaTh COBPEMEHHBIC YKCIIEPUMEH-
TaJbHBIC, TEOPETHUCCKUE PE3YIHTATHI
HCCIIeIOBAHMI 10 3aJJaHHOU TIpobIIe-
Me

YMeTh IpoBOIUTE aHATN3 1 00001I1e-
HHUE HAYYHbBIX JIaHHBIX B COOTBETCTBUH
C 3a/1a4aMH HCCIICIOBAHUS U OTpeie-
JISATH HaHpaBHeHI/IH Z[aﬂbHeﬁIHHX uc-
CJIeIOBaHU U pa3paboToOK

I1K-2.3. ®opmynupyeT OCHOBBI
paboThl BEIOpaHHOI (hu3nKo-
TEXHUYECKOH CHCTEMBI U 0COOEH-
HOCTH aInapaTypbl, HCIOIb3yeMOn
B PEILTUBUCTCKOM sIEepHOH hr3m-
Ke.

Bnamets ocHOBaMH pabOTHI U 0CO-
OEHHOCTSIMH annapaTypbl GU3UKO-
TEXHUYECKOW CHCTEMBI, HCIIOJIb3Ye-
MOH B MEITUIIMHCKOH (u3nke

[IK-2.4. OcymmecTBIsieT BEIOOD
TEXHHYECKUX CPE/ICTB, HOATOTOBKY
o0opynoBaHus, paboTaeT Ha 3KC-
MEePUMEHTAITBHBIX (HPH3HIECKUX
yCTaHOBKax

VYMeTh MoAroTOBUTH HUCXOIHBIC JaH-
HbIC, OCYIICCTBUTDH HAJIAJAKY SKCIICPU-
MCHTAJIbHBIX CTCHAOB U YCTaHOBOK
JJIA 00ecIeUeHHS BBIIOIHEHUS Hay4-
HBIX I/ICCJ'IGI[OBaHI/Iﬁ

YMeTh IpOBOJUTE PACUETHBIE UCCIIE-
JIOBaHMS U U3MEPEHUS (PUBNUECKIX
XapaKTEPUCTHK HA SKCIIEPUMEHTAIIb-
HBIX CTEHJIaX U yCTaHOBKAX

Brnamers 00paboTKoOil 1 aHATH30M
PE3yIIbTATOB PACUETHBIX UCCIIEI0BA-
HUI U SKCTIEPUMEHTAIILHBIX H3Mepe-
HHM ¥ COCTaBJIEHHEM OTUETOB I10 BEI-
MTOJTHCHHBIM JTaraM padboT

4 O0beM TUCHUILIUHBI

O0beM JAUCHUITIIIMHBI COCTABJIACT 3 3aYETHBIX CAWHUIIBI, BCCTO 108 aKaJJCMHUYCCKUX Yaca.




5. Coepskanme IUCHUNTHHBI
o4Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHTakTHas paboTa (paboTa BO B3aHMMOAEHCTBHH C TIperoaBaTenem)’

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSTUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocTrosiTesibHAS
padora
o0yuaromerocst

VI cemecTp

Pa3gen 1. Beenenue. Anredpa JOTUKH.

Tema 1.1 AxcruoMer anreOpsl Toruku. Jlormaeckue
¢ysakunn. TabIuIbl HCTHHHOCTH.

Tema 1.2. TeopeMbl U TOXAECTBA aJreOpbI JIOTHKH.

Paznen 2. Jlornueckue pyHKUMH IBYX NepeMeH-
HBIX.

Tema 2.1. Iu3bIoHKINS, KOHBIOHKIIKS, CII0O)KEHHE TIO
MOJIYJIO 2, OTPHUIIAHHUE.

Tema 2.2. 3anuce GyHkiuit B Buge CoBepIieHHON
JwuzwsronktuBHON HopMmansHoit @opmer (CAHD).

Pa3gen 3. MUHMMH3AIHMH JTOTHYECKHX (PyHKIMIT
Tema 3.1. MUHAMU3AIUH JOTHYSCKUX (YHKIHH C
moMoIkko Kaptel Kapao.

Tema 3.2. MeTog MUHUMH3AIUH ¢ HIOMOIIBIO JHa-
rpamMMm Beiiua

Pa3gen 4. Anaan3 u cuHTe3 NH(POBBIX
YCTPOIiCTB.

Tema 4.1. AHanu3 KOMOMHAIIMOHHBIX YCTPOUCTB.
Tema 4.2. CuHTe3 KOMOMHAIIMOHHEIX CXEM B Oa3nce
U, NJIN, HE

Pa3gen 5. Pazpa6oTka un)poBbIX yCTPOICTB HA
njiaTgopmMe NnporpaMMHUpyeMbIX JTOrHYeCKUX HUH-
TerpaiabHbIx cxem (IIJIMC).

Tema 5.1. IINIUC. CtpykTypa 10rHYECKOT0 dIEMEH-
Ta.

15

15

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




Tema 5.2. Ctpykrypa IIJIUC: FPGA, CPLD.

Tema 5.3. UnterpupoBannsiii maker QUARTUS
PRIME ¢upwmer INTEL.

Tema 5.4. Metoauka pa3pabOTKH IPOCKTOB yu@po-
evix yctpoiicts B makere QUARTUS PRIME.

Tema 5.5. MeToauka MOAEIUPOBAHUS IIPOCKTOB
uudpossix yerpoiicts B makere QUARTUS PRIME.
IMporpamma ModelSim.

Pa3znen 6. KomOnnauuonHble iudppoBbie yeTPOii-
CTBA.

Tewma 6.1. JlemmdpaTopsl, CyMMaTOpbI, MyJIBTH-
TUICKCOPHI.

Tema 6.2. CuHTE3 KOMOWHAITMOHHBIX YCTPOWCTB B
nakere QUARTUS PRIME.

10

10

15

Paspen 7. IlociienoBare/ibHOCTHBIE LU (POBLIE
yYCTpONcTBA.

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

Tema 7.2. CuHTe3 nOCIeA0BaTEILHOCTHBIX
ycrporicts B makere QUARTUS PRIME.

10

10

15

Pa3gen 8. SI3bikn 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.

IIpoMexxyTouHasi aTTecTalus:
- 9K3aMeH

27°

HToro mo gAucuuInInHe

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.
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Coz[epma}me AUCHHUITIMHbI

Pasznea 1. BBenenue. Asnredpa JIOTHKH.

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

KomnoneHnTts! anredpel Jorukd. OTHOLIEHUs SKBUBAJIEHTHOCTH: Pe(IEKCUBHOCTh, CUMMET-
PUYHOCTB, TPAH3UTUBHOCTh. AKCHOMBI MJIM MaTeMaTHuYecKue moctynaTsl. Jlormueckue (QyHKImm:
HyJieBast QpyHKIMs, (PyHKIMHM OBTOPEHUs U OTPULIAHMS, eMHUYHAs QyHKUusA. Tabauua UCTUHHO-
CTH KaK OCHOBAa KOMOMHAIIMOHHOM CXEMBI.

Tema 1.2. Teopembl U TOKIECTBA AJTreOPbI JOTUKHU

Teopembl U 3aKOHBI anreOpsl JIOTUKU. MeMnoTeHTHBIe 3aKOHBI. KOMMYyTaTHBHBIE 3aKOHHBI.
AcconuatyuBHbIe 3aKOHBL. J{UCTpUOYTHUBHBIE 3aKOHBI. 3aKOHBI OTPULIAHUA. 3aKOHBI IBOCTBEHHOCTH
(Teopembl 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
(KOHBIOHKIMS ). DYHKLUS JIOTHYECKOTO CIIOKEHUS (IU3BIOHKIM ). DYHKIUS CIIOKEHHE 110 MOAYIIIO
nBa (uckmoyarotiee MJIN, nepaBno3naunocts). @ynkuus [Iupca goruyeckoe cioxxeHne ¢ OTpUIla-
HueM, otpuiianue musbloHKIMK (cTpenka [Iupca WIINM-HE). ®yuknus leddepa, orpunanue ot
noruueckoro ymHoxxeHus (mrpux leddepa N-HE).

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

®opmsl npecTaBaeHus pyHKIUKM anreOpsl JIOTUKU B BUJE JIOTHYECKOTIO BhIpakeHUs. [n3b-
toHKTHBHAs HopManbHas popma (JJHD). Otimuune AHD ot CAHD. CpoiictBa CAH®D: nns xaxaoin
koHKpeTHOU QyHKIMU e€¢ CIHAH® enuncTBeHHa u onHo3HauyHa, CIIH® umeeT oaHO3HAYHOE COOT-
BercTBHE ¢ Tabnmuei uctuHHOCTH (pyHKImu, C/IH® sBnsercs 6a30BBIM BBIPAXCHHUEM JIJISI MHHH-
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
npsMoyrosnbHUKOB KapHo. [IpaBuiia «ckilelkn» nepeMeHHsbIX B kKapTe KapHO Ha OCHOBaHMHM oliepa-
UM ckienBaHus anreOpsl oruku. Kaptel KapHo 11st 4-6 nepeMeHHBbIX.

Tema 3.2. MeToq MUHMMHU3ALMHU ¢ IOMOLIbIO Auarpamm Beiiua.

ANTropuTM MMUHHMU3AIMH JIOTHYECKUX (QYHKIMHA ¢ momolibio quarpamm Beltua. IlpaBuina 3a-
noyHeHus: nuarpamm Beitya. Otinune metona MuHMMM3anuu Belya oT MeToga MUHMMH3AIUUA
Kapmno.

Pasnen 4. AHanu3 v cuHTe3 HM(POBLIX YCTPONCTB.

Tema 4.1. AHa M3 KOMOMHAIIMOHHBIX YCTPOICTB.

3ajaun aHanM3a KOMOMHAIMOHHBIX cxeM. OnpeneneHue (yHKUWH, peanu3yeMon JAaHHON
cxeMoil. [logcraHoBKa 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 OBICTpOJEHCTBHE, MUHUMAabHAs 3a-
Jiep’KKa, MUHUMaJbHas 1IeHa MCIOJb3yeMBbIX 3eMeHTOB. OmpezeneHue 06a3uca JOTHYECKUX dJe-
MEHTOB.

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

Tema S.1. IIVIMC. CTpyKTypa JOrH4€CKOro 3JieMeHTa.

CrpykTypa 6azoBoro yorudeckoro snementa (JID). Tabnwma nmepekoaupoOBKH JIOTHYECKON
¢byukuuun Look-Up Table (LUT). ®opmupoBanue peructpoBoro Bbixoma JID ¢ momorpio D-



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, ocHoBHbIe 3nemenThl. Kimaccudukanus [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 PeIaKToOp.

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

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

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

3amaun, perraeMble MOJAENUpPOBaHHEM MpoekToB. DyHKIHMOHAIBHOE MojeIupoBaHue. Bpe-
MeHHOe MozenrpoBanre. Co3laHie BPEMEHHBIX TUarpaMM - TECTOBBIX BEKTOPOB.

Pa3gen 6. KomOunauuonnslie uugposbie ycrpoiicTaa.

Tema 6.1. lemingpartopsl, CcyMMaTOPbI, MYJIbTHILIEKCOPHI.

JIuneitnast nporpammMa. CoctaBHas nporpamma. CTpykTypHas nporpamma. IToxmporpammsl.
[IporpamMmbl 00paboTku npepbiBaHuil. MIHTepakTHBHAsA paboTa ¢ HEHTPaIbHBIM MIPOLIECCOPOM: 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 ¢upmsr SIEMENS. NUnTerpupoBanHslii mporpamMHblii maket CoDeSys.

Tema 6.2. CunTe3 KOMOMHAMOHHBIX YcTpoiicTB B makere QUARTUS PRIME.

butossle, apudpmerndeckue onepanuu. Komanael oOMeHa JaHHBIMH, CPaBHEHUS, [TepeMellie-
Hus, cyeta u TaimupoBanus. O6nactu namsitu [UJIK. Mneratudukaropsr obnacreit mamaru. Aape-
calys CTPYKTYpPHBIX €IMHUI] MaMATH: 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. 3amenxku, TpPUITEPhI, CYETYMKH, PETUCTPHI, KOHEYHbIE ABTOMATHI.

Metoanka MPOEKTUPOBAHUS IMKIa 00paboTKM Ha MeTamoobpadareiBaromux craHkax. [lo-
HATHUSA LOUKIOIrpaMm pa6OTI)I HUCIIOJIHUTENBHBIX MeXaHu3MOB. OcoOeHHOCTH MMOCTPOCHUA LHUKJIIO-
rpamMM IIpH MOCJIeI0BaTeIbHOM, COBMEIICHHOM U KOMOMHHPOBAHHOM IMKiIax. /JlocTronHcTBa U He-
JOCTAaTKU PAa3IMYHBIX HUKIOB. CrIOCOOBI MPECTaBICHUS HUKIOTpaMM: TaOJIUYHBINA, TpadudecKuii.
Crioco6 MpoeKTUpOBaHMS LIUKIOTPaMM JJIsl HOSACHEHHs paboThl THIPO- I THEBMOAJIEKTPUYECKUX
3JIEMEHTOB YIIPABJICHUS.

Tema 7.2. CuHTe3 nocJjie10BaTeIbHOCTHBIX yeTpoiicTB B makere QUARTUS PRIME.



Mertoanka CO3MaHus AMarpaMM ajlrOPUTMOB YIIPABIAIOMKX cHUcTeM. OmepaTophl Juarpam-
MBI: HaYaJlbHBIC OIIEPATOPBI, 3AKITFOUMTEIBHBIE OIIEPATOPHI, TIOTHIECKUE OMIEPATOPHI, BEIYUCIUTEIb-
usle oneparopsl. Juarpammel DFD (Data Flow Diagrams) — auarpaMmbl IOTOKOB JaHHBIX.

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.

PazpabOoTka 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), nperHa3zHau€HHOM [yl MpOBe-
JICHUS] IPAKTUYECKOM MTOATOTOBKH.

6. [lepevyeHb y4eOHO-MEeTOAUYECKOT0 00ecIieYeHUsI 10 TUCIUITIHHE
Jlna obecriedeHust peann3aiiy NporpaMMbl JUCHUTIIHHBI Pa3paOoTaHbI:

— 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 JUCIUIIIMHE (MOAYII0) 1 00pa30BaTeIbHON MPOrpaMMe B 11e-
JIOM TIpe/ICTaBJIeHbl Ha O(UIIHAIEHOM caiiTe oOpazoBaTenbHON opranu3anui (pasaen «CpeneHus 00
oOpa3zoBarenbHOM opranuzanumn» — OdpazoBanue — O6pazoBaTenbHbIE IPOTPAMMBbI).

7 ®OoHbI OLIEHOYHBIX CPEACTB MO AMCHMIIIMHE
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 O0y4aroLIHecs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbSI U HHBA-
TUAbl 00eCTIeunBalOTCs OLICHOYHBIMU MaTepHraiaMu B (popmax, aqanTHPOBAHHBIX K OrpaHUYECHUSIM
UX 3JI0pOBbsI U BOCIIPUATUS HHPOPMALIUU:
Hnsa nuy ¢ Hapywienuamu 3peHust:
— B Ie4YaTHOU opMe yBeIMUEHHBIM 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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8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcHosnas yueonasn numepamypa

. Kommccapos, FO. A. OOmiast ayieKTpoTexHuKa u 3eKkTponuka: yueonuk / FO.A. Komuccapos,
I''. ba6okun, I1.JI. Capkucosa; nox pen. I1.J[. CapkucoBa. — 2-¢ u3a., UCIp. U JOM. —
MockBa: UHOPA-M, 2022. — 479 c. — (Bwiciiee obpaszoBanme: bakanmaspuat). — DOI
10.12737/13474. - ISBN 978-5-16-010416-4. - Tekct: osmektponHsii. - URL:
https://znanium.com/catalog/product/1853549 (mata obpamenus: 28.04.2022). — Pexxum pocry-
Ta: 1o MOJAIHUCKE.

Onamuuit FO.®. AnanoroBas u 1udpoBas EKTPOHUKA (TIOJHBIN Kypc): Y4eOHUK ISl BY30B /
10.®. Onamguwmii, O.I1. I'mynkun, A.W. T'ypos; [lox pea. O.I1. I'mynkuna. - 2-e u3z.,crep. - M. :
lopsiuast muaus-Tenekom, 2018. - 768c.: . - ISBN 978-5-9912-0617-4. + Toxe (2002 1 - 1
9K3.)

. IIpoekTupoBanue MUGPOBBIX YCTPONCTB Ha 0a3e COBPEMEHHBIX MHCTPYMCHTAIBHBIX CPEICTB
[Tekcr]: Yuebnoe nocobue / A.A. EBcukoB [u np.]; Peu. B.A. Censko. - [yOna: ['ocynap-
cTBeHHBIN yHUBepcuTeT "JlyoHa", 2021. - 86 c.: ui. - ISBN 978-5-89847-635-9

Hononnumenvnan yuedbnas numepamypa
. KokoBun, B.A. DnekrpoTexHuka W 3JIEKTpOHUKA (Iu(poBas dJIEKTpoHHMKA): B 2-x 4. Y.l.:

yueb6.-meroa.mocodue / B.A. KokoBun, B.A. Xonomnos.— Jlyona: MexyHap. yH-T IpUPOJIBI, O-
Ba u yenoBeka «Jlyonay, 2010. — 79 c.: um.

. HoBukoB 10.B. OcHoBbl 11u(ppoBOIi CXEMOTEXHHKU. ba3oBbIe 3JIEMEHTBHI M CXeMbl. MeTOoabl

npoektupoBanus. - M.: Mup, 2001. - 379 c.: u.

. PoibkoB, U. C. Dnexrporexnuka: yuebHoe nocobue / N.C. Pri6koB. — Mocksa: PUOP: NH-
®PA-M, 2022. — 160 c¢. — (Bricmee oopazoBanue: bakamaspuar). - ISBN 978-5-369-00144-8.
- Tekct: anextponnsiif. - URL: https://znanium.com/catalog/product/1864188 (mara obpare-
Hus: 28.04.2022). — Pexxum nocTtymna: mo mojimnmcke.

Ilepuoouueckue uzoanusn

e MWndopmanmoHHbie W TeJeKOMMYHUKAUMOHHBbIE TEXHOJOTMM : HAy4yHBId W
00111eCTBEHHO-UH(OPMAIIMOHHBIN XypHal / YupenuTens: MexIyHapoHas akaJeMusi HayK
nHpopmanuy, MHPOPMAIMOHHBIX IPOLIECCOB M TexXHoJorui. I['maBHbIM pemakTop B.A.
TpaitneB. - M.: MexayHaponHas akajgeMus HaykK HHQOpManuu, HHPOPMALUOHHBIX
MPOIIECCOB M TexHoJorui. — XXypHan Berxogut 2 pasa B moyr. - OcHoBas B 2006 . — ISSN:
2218-5070. - Tekcrt : HemOCpPeACTBEHHBIH (ITOMUCKA HA TIEYaTHOE U3/IaHHE)

e Ilpuxknagnas undopmaruka / Yupeaurenab: MOITY «Cuneprus»; ri. pen. Jdmu M.U. —
MockBa. MOIIY «Cuneprus» — XKypnan Berxogut 6 pas B roa. — OcHoBas B 2006 roxy. —
ISSN 1993-8314 . — Tekcr : anekTpoHHbIH. [loHbBIE 27€KTPOHHBIE BEPCHH CTATeH >KypHaia
JOCTYITHBI 1o MHOIIINCKE Ha cayire «East Viewy:
https://dlib.eastview.com/browse/publication/66410/udb/12

e [IIpoexTHpOBaHMEe M TEXHOJIOTHUSI 3JEKTPOHHBIX CPeICTB: BCEPOCCUICKUI Hay4HO-
TEXHUYECKUHN >KypHa)/ Yupeautenb: BraguMupckuii rocyJapCTBEHHBIH YHUBEPCUTET; IJI.
pen. n.t.H., mpod. ®enun A.B. — Bragumup.: BI'Y. — xxypHan BeIXOIUT 2 pa3a B MOJMYT. -
OcnoBan B 2001 romy. — ISSN: 2071-9809. — Tekct : HemocpeACTBEHHBIN (MOAMKMCKA Ha
MeyaTHOE U3JaHue)

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

9BC «Znanium.comy: https://znanium.com/
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https://dlib.eastview.com/browse/publication/66410/udb/12
https://znanium.com/

DBC «Jlanby»: https://e.lanbook.com/

DBC «Opaiit»: https://urait.ru//

DBC «YuuBepcureTckas bubanoreka ommainy: https://biblioclub.ru/

Hayunas snexkrponnas 6udanoreka (PYHDB) «eLIBRARY.RU»: http://elibrary.ru

HarnmonanwsHas anekrponnas oubnuoreka (HIB): http://a36.pd/

basbl maHHBIX poccHiickux KypHanoB koMmmanun «East Viewy: https://dlib.eastview.com/

ArXiv.org - Hay4HO-TIOMCKOBAs CHCTEMa, CICIHAIU3HPYETCS B OOJACTSAX: KOMITBIOTEPHBIX

HayK, acTpou3uKH, (PU3NKH, MaTEMaTHKH, KBaHTOBO# Ouosoruu. http://arxiv.org/

9. Google Scholar - momckoBas cuctema 1Mo Hay4HOW JHTEpaType. Bkirouaer cTaThu KPYIHBIX
HAayYHBIX M3JaTeJILCTB, APXUBbI IIPEIPHHTOB, MyOIMKAIIMK HAa CAiTax YHHBEPCUTETOB, HAYYHBIX
o0IIIeCTB ¥ JPYTrUX HAy4YHBIX opranu3anuii. https://scholar.google.ru/

10. SciGuide - HaBuraTOp 10 3apyOEKHBIM HAYIHBIM 3JIEKTPOHHBIM PECYPCaM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

denepanbHas HHPOPMAMOHHAsA cucTeMa «EquHoe OKHO 1ocTya K HHGOPMAIHOHHBIM pecyp-

cam»: http://window.edu.ru/.

NGO~ WN

o Ilepeyenb HH(POPMAIHOHHBIX TEXHOJIOTHI, HCMOJIb3YeMbIX NPH OCYLIECTBIEHUH 00pa-
30BaTeJbLHOI0 Mpolecca, BKJIKYasi NMPOrpaMMHoe obecrieyeHue, MHGOpPMAaLMOHHbIE
CIPaBOYHbIE CHCTEMbI

[TpoBeneHue NpakTUYECKUX 3aHATUI MO TUCLMILIMHE MPEAIoaraeT UCIOIb30BaHUE 3a/1au-
HUKOB.

JUis BBINIOJTHEHMSI 3aJaHUH CaMOCTOSITENIbHOW MOJATOTOBKU 00yvaroluecs: 00ecrnednBaroTCs
JUTEPATypOi, a TAK)KE€ B ONPEACIEHHOM IMOPSAIKE MOTYT TOIY4aTh IOCTYN K MH(POPMALMOHHBIM
pecypcam MHrepHera.

JucnuminHa obecriedeHa HEOOXOAUMBIM IIPOTrPAMMHBIM 00€CIIE€YEHHEM, KOTOPOE HAXOUT-
csi B cBOOOAHOM foctynie (mporpammbl Open office, cBoOogHast nHIIeH3Us, KO A0CTya He Tpedy-
eTcs).

e [lepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX MPH OCYIIECTBJIEHUH
00pa30BaTeILHOIO npouecca, BKJIIOYast NporpaMMHoe obecneyeHmue,
HH(OPMaLMOHHBbIE CIIPABOYHbIE CUCTEMBI (1pu HeobXo0umMocmu)

[IpoBeneHME TEKIMOHHBIX 3aHATUNA MPE/IOIIAraeT UCIOIb30BaHNE KOMIUJICKTOB CIANI0B U
MIPOrpaMMHBIX MPE3EHTALNI M0 pacCMaTPUBAEMbIM TEMaM.

[IpoBeneHME MPAKTUUECKUX 3aHSITHI MO TUCHUTIIIMHE MPEIO0IaraeTcsl UCIOIb30BaHHE CIie-
[UATU3UPOBAHHBIX ayIUTOPUH, OCHALIIEHHBIX TIEPCOHATLHBIMA KOMITBIOTEpAMH, 00BEAMHEHHBIMH B
JIOKaJBHYIO CETh U UMEIOIIUX JOCTYH K pecypcaM riiodabHoi cetn MHTEepHeT.

Jlyist BEIIONTHEHUS 3aJJaHU CaMOCTOSITEIbHON TOJATOTOBKU O0yUarouecs: 00ecneuynBaloTCs
JTUTEpaTypoi, a TakKe B OMPEeIEHHOM IMOPSAKE MOTYT IMOJydaTh JAOCTYI K WH(DOPMAIMOHHBIM
pecypcam MutepHera.

JucnunnuHa obecriedeHa He0OXOAMMBIM TTPOTPAMMHBIM 00€CTIEUeHHEM, KOTOPOE HaXOIHT-
cs B cBoOOOAHOM noctyrie (mporpammbl Open office, cBoOoHAS TUIIEH3US, KOJ JOCTya HE TpeOdy-
eTcs).

B ¢ummane «IIpoTBUHO» TOCYIapCTBEHHOTO YHUBEpCHUTETa «JyOHa» CO3/1aHbl YCIOBUS LIS
oOydeHust JoJIeld ¢ OrpaHMYCHHBIMA BO3MOXXHOCTSIMH: HCITOJIb30BaHUE CIICIMATbHBIX 00pa3oBa-
TENBHBIX MPOTPAMM U METOJO0B O0yUEHUs, CIIeUAIbHBIX YIYeOHUKOB, Y4EOHBIX TOCOOHM U AUAK-
TUYECKUX MaTEepPHAJIOB, CIIEIUATBHBIX TEXHUYECKUX CPEICTB 00yUEHUSI KOJUIEKTUBHOTO U MH/IUBU-
JyaqbHOTO TIOJb30BaHUs, MPEIOCTaBICHNE YCIYT acCUCTeHTa (MOMOIIHHUKA), OKa3bIBAIOIIUM 00Y-
YaIONUMCS HEOOXOUMYI0 TEXHUYECKYIO TTOMOIIb, 00€CTIeUeHNEe JOCTYTIa B 3[aHUST OpTaHU3AIINH.

Nmeercs yHuBEpCcaIbHOE CPECTBO IS MOAbeMa U MEPEMEILICHUS] MHBAIHIHBIX KOJISICOK —
naHyc-matopma CKIagHOM.
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https://dlib.eastview.com/
http://arxiv.org/
http://arxiv.org/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
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http://window.edu.ru/

KommbrorepHbie Ki1acchl 000pya0BaHbl cTojamu s uaBanuaoB ¢ JAII, taxke 3mech 060-
pynoBaHbel paboume wmecta s guly ¢ OB3: ycTaHOBIEGHBI CHENHMATBHBIA MPOrPAMMHO-
TEXHOJIOTUYECKUN KOMILJICKC MO3BOJISIONIMKA padOTaTh HA HUX CTYJCHTaM C HapyIICHUEM OIOPHO-
JBUTATEIHLHOTO arapara, C1aboBUASIINUM U cinabocnbimanuM. IMeroTcst TapHATYPhl KOMIIAKTHBIE,
OecripoBoIHAs KJIaBHATypa C OOJIBIIMMH KHOIKaMH, OECIPOBOIHON KOMITBIOTEPHBIH JKOCTHK C
IBYMsI BBIHOCHBIMH KHOTIKaMH, OCCIIPOBOJHON pecupBep, OecrnpoBOAHAs BBIHOCHAS — OoJbIIas
KHOTIKA, TOPTATUBHOE YCTPONCTBO JIJISl YTCHHS TIEYaTHBIX MAaTEPUAIIOB.

CrennanbpHble YUeOHUKH, YI€OHBIC TOCOOHS M TUAAKTUICCKHE MAaTEPHUAIIbI, B TOM YHCIIE B
(dhopmaTte nmevaTHbIX MaTepuaioB (KpyMmHbINA mpudT wim ayaunodaiiiel) umerores B ObC, Ha KOTO-
pble moanucad Quiauai.

Hanuune Ha caiiTe cipaBOYHON MHPOPMAIIUU O PACITUCAHUN YUSOHBIX 3aHSATHIA B aanTupO-
BaHHOH (opMe JOCTYIMHOMN IJisi 00YYArOIIMXCSl C OTPAHHMYEHHBIMA BO3MOXHOCTSIMU 3JI0POBbS, SIB-
JISTFOIIMXCSI CICTIBIMU WJIH CITA00BUISIIIIUMH.

¢ Onucanue MATePUAJBLHO-TEXHHYECKOH 0a3bl
Ka6uHeTt «2JIEKTPOTEXHHKA, YJIEKTPOHUKA H TEXHHYECKHE N3MePEeHHs»:
— TOCAJIOYHBIE MECTA MO KOJUYECTBY O0yUaIONTUXCS,
— pabouee MECTO MpernoaBaTes;
— KOMIUIEKT y4eOHO-HarmsaaHbeix nocoouit (yueOusiii creng CLE-148 (5 mT.) Ha Ga3e
matel pazsutust DEO-Nano;
— yuebnbiit crena CLE-150 Ha Gaze otnagounoro Habopa OpenEP4CE10-C (8 miT.);
- H3MEPTUTEIIBHBIE IPUOOPHI:
— ocuwmiorpadper ADS-2111MV (8 mir.), reneparop AWG-4110 (8 wIT.), UCTOYHUK
nutanust ATH -1335 (8 wir.), mynbrumerp-ABM -4084 (8 wmit.);
TexHuueckue cpeacTBa 00yUeHHUS:
— TMepCOHaJbHbIE KOMIBIOTEPHI C YCTAHOBJIEHHBIM JIHIICH3MOHHBIM IPOrPaMMHBIM
obOecnieueHueM (8 mir.);
—  MYyJBTHMEIUANIPOSKTOP C IKPAHOM;
—  MyJIbTHMEIUUHBIC MIpe3CHTAINH 1o TEMaTHKe JUCIUTUTAHBI,
MeJoBasi JOCKa .
OOyuaromuecss W3 YUCJIa WHBAJIUJOB U JIUI] C OTPAHHYECHHBIMH BO3MOKHOCTSIMH 3JOPOBBSI MOTYT
MCIOJIb30BaTh CHEIHATM3UPOBAHHOE IPOrPaMMHOE U MaTepUATbHO-TEXHUYECKOE 0OecTieueHHe:

— oOydJarommecs ¢ HapyIIeHUSIMHA OITOPHO-/IBUTATEIILHOTO amnmapara mpu HeoOX0JMMOCTH MO-
YT HCIOJIb30BaTh aJalTHBHBIE TEXHUYECKHE CPEICTBA: CHEIHAlIbHO O0OpYy/IOBaHHBIC
JOKOWCTUKH, YBEITMICHHBIC BEIHOCHBIC KHOIIKH, KJIABHATYPHI ¢ OOJIBIITMMHE KJIABHIIIAMH.

— oOyyJaromuecs ¢ OTpaHMYEHUSIMU T10 3PEHUI0 MOTYT MPOCITYNIAaTh JOCTYHMHBIA ayAauoMare-
pHaT WY TPOYUTATh TEKCTHI, YBEIMYMB MPHU(T HA dIKpaHE MOHHTOPA KOMITbIOTepa. Peko-
MEHYEeTCSl UCTIOJb30BaTh IKPAHHYIO JYMYy U JAPYTUe BU3YyalIbHBIE BCIIOMOTAaTeIbHBIC CPE-
CTBa, YTOOBI U3MEHUTH MPHUQPT TEKCTA, MEKCTPOIHBIH HHTEPBAJI, CHHXPOHHU3AIHMIO C PEUYBIO
U T.J., IPOTPaMMBbI SKPAHHOTO JIOCTyMa (CKPUHPUAEPHI ISl MPOYTEHUSI TEKCTOBOW HHDOP-
MaIliy 4Yepe3 CHHTE3UPOBAHHYIO PeYb) /WM BKIIOYUTH (QYHKITUIO «IKPAHHOTO JIUKTOPa»
Ha MMEePCOHAILHOM KOMITbIOTEpE ¢ oneparionHoi cucremort Windows 7, 8, 10.

— oOydJarommecss ¢ OTPaHUYCHUSMH II0 CIIyXy MOTYT BOCIIOJIb30BAThCS KOMITBIOTCPHOM
ayJIMOTapHUTYPON TIPU MPOCITYIIMBAaHUN HEOOXOIUMOH MH(OpMAaMKU W MOPTATUBHON HH-
nykiuoHHo# cuctemoit cepun «MMCTOK».

[Tpu HEOOXOAMMOCTH O0yYarOIIHUecs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSMH 37I0POBbSI U UHBA-
JUBI 00ECTIEYMBAIOTCS TTeYaTHRIMU U (WJIH) DJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (o0pa-
30BaTeNbHas MporpamMma, yaeOHbie TocoOus u Jip.) B (hopMax, aJanTHPOBAHHBIX K OTPaHHYEHUSIM
WX 37I0POBbsI U BOCTIPUSATHS HH(POPMAITUH:
JList TuI ¢ HapyIIEHUSIMH 3PECHUS
— B TIEYaTHOU (popMe yBEIHMYCHHBIM IPUQPTOM,
— B (popMe IEKTPOHHOTO IOKYMEHTA,
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B (popme aynuodaiina.

JUist L ¢ HapyIICHUsIME CITyXa:

B I1Ie4aTHOU opme,

B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA.

JUJist U1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIBHOTO amiapara:
B IIEYaTHOU (opme,

B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,

B opme aynuodaiina.
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IIpunoxkenne x pabouelt mporpamme TUCIUTUTHHBI
(I)OHHBI OLICHOYHBIX CPEIACTB

B pesynbrare ocBoeHus nuciuiuimHbl «{udpoBas smekTpoHHKay MporpaMMbl OaKaiaBpoB
no HarnpasiieHHto oarotoBku 03.03.02 «Pusuka» ¢ ydeToM HaIpaBICHHOCTH OakKalaBpCKOW MPO-
rpaMMmbl — «MeaunuHCKast pU3nKa» BRITYCKHUK JOJKEH 00J1aaTh CISAYIONUMHI KOMITIETCHIIUSMHU:

Komnerenmust IK-2 - Cioco6eH npuHUMAaTh y4acTUe B TPOBEICHUHM HAYYHBIX HCCIICI0Ba-
HUN B M30paHHON 00JIACTH IKCIIEPUMEHTAIBHBIX U (MIIH) TEOPETUISCKUX (DPU3MUECKUX HCCIIEI0Ba-
HUM C TTIOMOIIBIO COBPEMEHHON MPHOOPHOM 0a3bl (B TOM YHCIIE CIOKHOTO (PU3UIECKOTO 000pyI10-
BaHUs) U HHPOPMAIIMOHHBIX TEXHOJIOTUN C YY4ETOM OTEYECTBEHHOTO U 3apYOEIKHOTO OIIBITA.

K00 U hopMynupoera KomnemeHyuu

Onucanue nokasareJieil 1 KpuTepueB OLlCHUBAHUS KOMIIETEHIMI, a TAKKe IIKAJI
OLlEHUBAHUS

Komnerennus IK-2 - Cnoco6eH npuHUMATH y4acTHe B MPOBeJeHHH HAYYHBIX HcCJIe-
AOBaHMH B M30paHHOH 00JIaCTH 3KCHEPHUMEHTAJBHBIX U (WJIHM) TeopeTHYeCKUX (pu3nmuecKux
HCCJIeI0BAHUI ¢ TOMOIIbIO COBPeMEHHOI NMPUOOPHO 0a3bl (B TOM YHCJIE CJIOKHOTO (pusnye-
CKOro o0opyaoBaHMs) U HH(POPMALMOHHBIX TEXHOJOIHH € y4eTOM OTe4eCTBEHHOIO M 3apy-

0€KHOI'0 OIbITA

WHIAKATOP JIO KPUTEPUU OLIEHUBAHMUS
PE3YJIbTATA OBYUEHUS
CTUXEHMUS 110 npaKTHKe
KOMIETEHLI U
1 INKAJIA ouneHnnBanus
(Ko ¥ HAMMEHOBaHNE)
He 3naer win JleMoHCTpUYeT
3HaeT cinabo Y noBneTBopu- pHpY
Xoporo 3HaeT cB00OOIHOE 1
3aKOHOMEPHO- TENbHO 3HAET
3aKOHOMEPHO- | YBEpEHHOE 3Ha-
cTH puznde- 3aKOHOMEPHO-
CTH (U3UIECKUX HHE 3aKOHO-
CKHX NpoIec- | CTH PU3MIECKUX
TIPOIIECCOB, JIe- MepHocTH (u-
COB, JISKAIUX | IPOIIECCOB, JIe-
JKaIllUX B OCHO- | 3WYECKHX IIPO-
[IK-2.1. Onpenenser uenb B OCHOBE (hu- JKaIluX B OCHO-
Be (u3nUecKoro | Ieccos, Jexa-
TIPOBEJCHNUS SKCIIEPUMEH- 3WYECKOT0 3KC- | Be (PU3NYECKOTO
9KCIIEPUMEHTA, X B OCHOBE
Ta ¥ 3aKOHOMepHOCTH ¢pu- | OTCyTCTBHE MIepUMEHTa, 9KCIIEPUMEHTA,
OCHOBBI pabOTHI ¢uzngeckoro
3MYECKHX IPOLECCOB, Jie- 3HAHUA OCHOBBI pabo- | OCHOBBHI pabOTHI .
. . BBIOpaHHON JKCIIEPUMEHTA,
JKaIIUX B OCHOBE (hU3ne- ThI BBIOpaHHOM BBIOpaHHOM
¢uznKo- OCHOBBI pabOTHI
CKOTO 3KCIIEpUMEHTA. (huznko- ¢uznKo- . .
. . TEXHUYECKOU BBIOpaHHON
TEXHUYECKOI TEXHUYECKOU
CUCTEMBI. ¢uznko-
CHCTEMBI. CHCTEMBI. .
Jonyckaer oT- TEXHUYECKOU
Homyckaer Homyckaer no-
JIeJIbHBIE HETPY- CHCTEMBHI.
MHO)KECTBEH- CTaTOYHO CEepPb-
Oble OIMOKH. He nomyckaer
HBbIE TpyOBIe €3HbIE OIIMOKH.
OIIHNOOK.
OILIHMOKH.
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He 3naer mnu

Y noBnerBopu- E€MOHCTPUPYET
3HaeT cnabo p Xopolio 3HaeT A PHPY
TEJILHO 3HAET cBOOOIHOE U
COBpEMEHHbBIE COBpPEMEHHBIE
COBPEMEHHBIE yBEpEHHOE 3Ha-
9KCTIEPUMEH- 9KCTIEPUMEH-
9KCTIEPUMEH- HHE COBPEMCH-
TaJIbHBIE, TEO- TaJIbHBIE, TEO-
TaJIbHBIE, TEO- HBIE IKCIIEPH-
peTHdecKue peTudeckne
peTudeckue MEHTaJIbHBIE,
OtcyrtcTBHE Pe3yNbTaThI pE3yNIbTATHI
. pE3yNIbTaTHI N TEOPETHIECKUE
3HaHMA WCCIIE0BaHNI N HCCIIEOBaHUI
. HCCIIEOBaHUI N pe3yNbTaThI
IO 3a1laHHON N TI0 3aJaHHOU .
IO 3a1laHHON HCCIIEIOBAaHUI
npobieme. npobieme. .
npobieme. 110 3aJJaHHON
Honyckaet Homnyckaer ot-
Homnyckaer no- npobieme.
MHO)KECTBEH- JIeNIbHbIEe HEerpy-
CTaTOYHO CEPb- He nomyckaer
HBbIE TpyOBIe Oble OIMOKH.
€3HbIE OIIMOKH. OILINOOK.
OIIMOKHU.
[IK-2.2. Ananusupyert
COBPEMEHHBIE IKCIIEPH-
HemoHcTpupy- | deMoHCTpupyeT
MEHTaJIbHBIE, TEOpEeTHYe- HdemoHctpupyet | JleMOHCTpHUpyeT
€T YaCTU4HOE JIOCTaTOYHO N
CKHE PEe3yJIbTaThl HCCIIe- o ycTod4nBOE cBOOOHOE U
o o yYMEHHE TIPOBO- ycToH4nBoe
JOBaHMH 110 3aJaHHOH yYMEHHE TIPOBO- YBEpEHHOE
IUTh aHAJU3 U | YMEHHUE MPOBO-
npobieme. JIUTh aHAJIM3 U | YMEHHE IPOBO-
00001enne T aHAIIN3 1
00001menne T aHAIIN3 1
HAYYHBIX JaH- 00001menne
HaYYHBIX JaH- 00001menne
HBIX B COOTBET- | Hay4YHBIX JaH-
HBIX B COOTBET- Hay4HBIX JaH-
CTBHU C 33/1a- | HBIX B COOTBET-
CTBHH C 3aj1a- HBIX B COOTBET-
YaMU HCCIIe0- CTBUH C 3aJ1a-
YaMU HUCCIIeI0- CTBHUH C 3aj1a-
OTcyTCTBHE | BaHUS U OIpe- | YaMHU HCCIEN0-
BaHMs U OIIpe- YaMH HUCCIIe0-
yMEHHs JETSATh BaHMS U OIIpe-
JIeNSITh HAaIlpaB- | BaHHS U OIpe-
HampaBJeHUs | JeNATh HaIlpaB-
. JICHUSI AaJb- JIeIISTh HaIlpaB-
JaTTbHEHIIINX JICHUSI Aajb- N
. N HeWIInX uccie- JICHUSI 1ajb-
UCCJIEJIOBAaHUN | HEHIIMX uccie- . N
. JIOBAaHWH M pa3- | HEWIIMX Hccie-
" pa3paboToOK. | JOBaHUI U pa3- .
paboTOK. JIOBAaHWUH U paz-
paboTok.
paboTok.
Homnyckaer
MHO)KECTBEH- Jomyckaer oT-
He nonyckaer He nomyckaer
HBbIE TpyOBIC JIeTIbHbIE HErpy-
OIITHOOK. OIIHOOK.
OIINOKH. OBle OIMMOKH.
Hemonctpupy-
E€MOHCTPUPYET E€MOHCTPUPYET E€MOHCTPUPYET
or vactianoe | A Tpupyet | Jlemonctpupyet | /1 prpy!
JIOCTaTOYHO yCcTOWYHBOE cBOOOIHOE U
ywmenue dop- CTOIYMBOE MeHue hopm BEPEHHOE
[1K-2.3. ®opmynupyet MyJIUPOBATh Y y PMY yBep
yMeHHe GopMy- | JIMpOBaTh OCHO- | yMeHHe (hopMy-
OCHOBBI PaOOTHI BEIOpaH- OCHOBBI pabo-
o N .. | JIUpOBaTh OCHO- | BBI paOOTHI BBI- | JIMPOBATh OCHO-
HOW (PU3UKO-TEXHUIECKOI TBI BEIOpaHHON .
OTtcyTcTBHE BbI paOOTHI BEI- | OpaHHOW (U3U- | BBl paOOTHI BBI-
CHCTEMbI U OCOOCHHOCTH ¢busuko- . . .
BIIaJICHUS . OpanHOI pm3m- | KO-TeXHHUYECKOW | OpaHHOW (U3M-
anmaparypsl, HCIIOJIb3ye- TEeXHUYECKON . .
. 2 KO-TEXHHYECKOH CHCTEMBHI. KO-TEXHHYECKOH
MOH B PEISITUBHCTCKOM CHCTEMBI.
. CHCTEMBI. CHCTEMBHI.
SIEPHOH (U3HKe. Homnyckaer
Jomyckaer oT-
MHO)KECTBEH-
JenbHbIe Herpy- | He momyckaer He nomycxkaer
HBbIE TpyOBIe
Oble OIMOKH. OIIHNOOK. OIIHNOOK.
OILIHMOKH.
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[IK-2.4. OcymecTBiser
BBIOOP TEXHUYECKHUX
CPEICTB, IOJTOTOBKY 000-
pyIoBaHus, paboTacT Ha
9KCIIEPUMEHTAIbHBIX (u-
3MYECKUX YCTaHOBKaX

JemoHCcTpUpy-
€T YaCTH4HOE
yMEHHE TI0/ro-
TOBUTH UCXOJ-
HBIE JaHHBIE,

JemoHcTpHpyeT
JIOCTaTO4HO
YCTOHYMBOE

YMEHHUE MOAro-

TOBHUTb UCXOJI-

JemoHcTpHpyeT
ycToituuBoe
YMEHHE MOAro-
TOBUTH UCXO[-
HbIE JaHHBIE,

JemoHcTpHpyeT
cBOOOIHOE U
yBEpPEHHOE
YMEHHE TIOro-
TOBHUTB HCXO/I-

OCYIIIECTBUTh HbIE JaHHBIE, OCYIIECTBUTH HBIC IaHHbIC,
HAJIAIKY JKC- OCYIIECTBHUTH HaJIAJKy dKCIIe- OCYIIIECTBUTH
TIepUMEHTAIb- HaJAJKy DKCIIe- | PUMEHTAIBHBIX | HaJalIKy dKCIie-

OTCyTCTBHE | HBIX CTCHIOB U | PHMEHTAIBHBIX CTEHJIOB U PUMEHTAIBHBIX

YMEHHS YCTaHOBOK ISt CTEHJIOB U YCTaHOBOK JIJISt CTEHJIOB U
obecriedeHus YCTaHOBOK JIJISt obecriedeHUs YCTaHOBOK JIJISt
BEITIOTHEHUS obecriedeHUs BBITIOJTHEHHS obecriedeHns
HAYYHBIX UC- BBIMOJTHCHUS HAYYHBIX UC- BBITTOJTHCHUS
CJICZIOBAHUIA. HAYYHBIX UC- CJICJIOBAaHUI. HAYYHBIX UC-

Honyckaer cleA0BaHui. cle0BaHuM.
MHO>KECTBEH- Jonyckaer oT-

HBIE TPYyObIe nenbHble Herpy- | He nomyckaer He nomyckaer
OILIIHOKH. Oble OLIMOKH. OLIHOOK. OLIMOOK.
Hemonctpupy- | Hemonctpupyet | lemonctpupyer | JlemoHcTpupyer

€T YaCTUIHOE JIOCTAaTOYHO ycToitunBoe cBoOOIHOE U
YMEHHE TIPOBO- ycroitunBoe YMEHHE TIPOBO- yBepeHHOE
T pacdeT- YMEHHE TIPOBO- | AWTH pacCUeTHHIE | yMEHHE MPOBO-
HBIC UCCIIEIO- IUTH PacyeTHBIC | UCCICAOBAHUA U | AWTH pACUCTHHIC
BaHUS M U3Me- | WCCICAOBAaHUA U | M3MepeHHs QU- | HCCIEeTOBAHUS
penus pusnye- | uzMepeHus Gpu- 3UYECKHX Xa- usMepenus hu-

OTCyTCTBHE | CKHMX XapakKTe- 3UYECKHUX Xa- PaKTEpUCTHK Ha 3MYECKHUX Xa-

yMEHHUs PHCTHK Ha 9KC- | PaKTEPUCTHK Ha 9KCTIEPUMEH- PaKTEepUCTHK Ha
NEPUMECHTAJIb- OKCIICPUMCEH- TaJIbHbIX CTCH- OKCIICPUMCEH-
HBbIX CTCHAAX U TaJIbHbIX CTCH- Jax U yCTaHOB- TaJIbHbIX CTCH-
yCTaHOBKax. Jax U yCTaHOB- Kax. Jax U yCTaHOB-

Homyckaer Kax. Kax.
MHOKECTBEH- Jormyckaert oT-
HBIE TPYyOBIC JeNbHBIC Herpy- | He momyckaer He nomyckaer
OIIMOKH. OBle OIMMOKH. OIITHOOK. OIIHOOK.
E€MOHCTPHPY-
. TPupY HemoncTpupyer
©1 HacTHAHoe JIOCTAaTOYHO HdemoHCTpHpYeT
00paboTKoi 1 . HdemoHCTpHpYeT pHpy
YCTOWYHBOE o CcBOOOTHOE U
aHAITN30M pe- ycTOW4nBOE
BlIajieHne obpa- YBEpEHHOE BJIa-
3yJIbTaTOB pac- o BlajieHne obpa-
60TKOI 1 aHa- . JeHne 00paboT-
YEeTHBIX UCCIIe- 60TKOI 1 aHa- N
. JIU30M PE3YJib- KO ¥ aHAJIM30M
JIOBAHUH U JIN30M PE3yJIb-
TaToOB pacyer- pe3yJbTaToB
IKCTIEPUMEH- TaToOB pacyer-
HBIX UCCJIECO0- PaCYCTHBIX HC-
TaNBHBIX H3ME- . HBIX HCCIIEO0- N
. BaHUI U JKCIIe- . CJICIOBAHUH U
OTtcyTcTBHE peHwii u co- BaHUI U JKCIIe-
PUMEHTATBHBIX AKCIICPUMCH-
BIIaJICHUS CTaBIICHUEM . PUMEHTAIBHBIX
U3MEpeHUH 1 . TaNBHBIX H3ME-
OTYETOB T10 HU3MEPEHUH U .
COCTaBJICHHEM peHuii u co-
BBIITOJTHCHHBIM COCTaBJICHHEM
OTYETOB TI0 BbI- CTaBJICHUEM
sTanam pador. OTYETOB TI0 BbI-
MTOJTHCHHBIM OTYETOB II0 BHI-
IIOJIHCHHBIM
aTanam pador. MTOJTHEHHBIM

Homnyckaer
MHOKECTBEH-
HBIE TPYyOBIe
OIINOKH.

Jonyckaer oT-
JIeNbHBIE HETPY-
ObIe OIIHMOKH.

sTamnam pabdoT.
He nonyckaer
OILINOOK.

sTamnam paboT.
He nonyckaer
OMIMOOK.

[Ipu GannpHO-PEHTUHIOBON CHUCTEME BCE 3HAHUS, YMEHUS M HaBBIKU, IpUOOpETaeMble CTY-
JICHTaMH B pe3yJIbTaTe U3yYeHUs AUCLUUIUIMHBI, OLEHUBAIOTCS B Oaax.

Onenka kayecTBa pabOThl B pEHTHHTOBOI cHCcTEME SBJISETCS HAKOMUTEIBHOW U UCIOJb3Y-
eTcs JJIs OLIEHUBaHMs CUCTEMHON pabOTHI CTYZICHTOB B TE€UEHUE BCETO IIeproJia 00yUeHUsI.
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ITo uToram paGoTHI B CEMECTPE CTYJAEHT MOXKET MOJYyYHTh MakcuMaiibHO 70 Oanos. Toro-
Boit (hopmoit koHTposst B VI cemecTpe siBisiercst sk3ameH. Ha 3k3aMeHe CTyJIeHT MOKET HaOpaTh
MakcuMaiabHO 30 GaioB.

B teuenne VI cemectpa cTyieHT MOKET 3apaboTaTh OaJUIBI 32 CIACAYIONINE BHJIBI paboT:

Ne Buna paboTsl Cymma 6amoB

1 AyuTopHBIE 3aHATHS (TIOCEIICHUE) 20

2 JlaGopaTopHbie paboThI 20

3 [TpakTrueckue paboThl 30
HWroro: 70

Ecnam k MOMEHTY OKOHYaHHUS CEMECTpa CTyJIeHT HabupaeT oT 51 g0 70 GamioB, TO OH MOTY-
YaeT JIOMYCK K IK3aMEHY.

Ecnm cTyneHT kK MOMEHTY OKOHYaHUs ceMecTpa Habupaet oT 61 o 70 6amios, To OH MOXET
MOJIyYUTh AaBTOMATUYECKYIO OLIEHKY «YJOBIETBOPUTEILHO». [IpH kellaHuu MOBBICUTH CBOIO OIICH-
KY, CTyJICHT UMEET MIPAaBO OTKA3aThCs OT ABTOMATUYECKOM OIICHKH U C/IaTh K3aMEH.

Ecnu crynent ne Habpan MUHMMAaIbHOTO yncia 6ayuioB (51 Gami), TO OH HE MoJaydaeT J10-
MyCK K 9K3aMEHY.
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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 BHIOJHEHHS CAMOCTOSTENLHBIX 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 — 3amuTa 3a0aHus
ITP-2 — KonrtposbHble paboThI

[Iponienypa oleHWBaHUS pPE3yJIbTaTOB OOYYECHHS HMHBAIHMIOB W JIUI] C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMU 3/I0POBbsl IO JMCLUUIUIMHE IpeaycMaTpuBaeT IpeAocTaBleHUue HH(pOpMALUU B
¢dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM HUX 30POBbS U BOCIIPUATHS HH(POPMAIIHIH:

— 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.

Meroanyeckue yKa3aHusl K NPAKTHYECKUM 3aHATHAM
1. dopmynupoBaHHE aKCHOM, TEOPEM U TOXKAECTB OyJIeBOM anreOpsl.
N3ydenue normdeckux GyHKIUI OJHON U IBYX MEPEMEHHBIX C UCIOJIB30BaHUEM TaOIIHUI]
HUCTUHHOCTH.
Nzydenue paboTsl AemnpaTopoB ABYX TPEX U YETHIPEXPA3PsIAHOTO KOAA.
N3yuenue paboThl TPUTTEPOB, PETUCTPOB.
N3yuenne paboThl CUETINKOB.
Pa3paboTtka nungpoBsix yctpoiicts ¢ npumenenuem LIAIT u ALIII.

N

ok w

MeTtoauyeckue yKasaHus JJ1s1 BbINOJTHEHHS J1a00paTOPHBIX padoT

Ne Ne pazoena ouc-

n/n WunAUHBL Cooeporcanue nabopamopuvix pabom Tpyooemkocmp

1 4 JIP-1 M3y4yeHue METO/I0B aHaIM3a U CHHTE3a KOMOu- 5)
HAIIMOHHBIX JJOTHYECKUX CXEM.
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2 &) JIP-2 Jlemndpatopsl. B

3 6 JIP-3 Tpurrepsl, perucTpbl, CUETINKH. 7

MeToanuyeckne yKa3aHus JJIs1 CAMOCTOATEIbHON padoThl 00yYAKOIUXCS

No Ne pazoena ouc- .
Coodeprcanue camocmoamenbHoll padomol Tpyooemxocmo
n/n UUNTTUHDL
1 5 Tectol 1-5 15
2 7 Konrponsnas pabdora [1P-2.1 15

Ilepeuenv 0bs3amenvHbIX 6U008 YUeOHOU pabombl CyOeHma.
— noceujenue 1eKYUOHHBIX 3AHAMULL,
— peuteHue 3a0ay u 3a0anuil Ha 1a00paAmMopHbIX 3AHAMUSX,
—  BbINOJHEHUE YCMHBIX COOOUeHUT

IIpouenypa mpoMeKyTOYHOM arTecTalMd HPOXOAUT B COOTBETCTBUU C «llonoxxeHuem
0aIbHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYIlEeM KOHTPOJIE YCIIEeBAEMOCTH CTYJEHTOBY», a TAaKkKe
«ITonoxeHnem o MPOMEKYTOUYHOM aTTECTAIIMN» YHUBEpCcHUTETa «J[yOHay.

AnanTtupoBaHHas pabouas mporpamMma Y4eOHON IUCHUIUIMHBI (MOAYJs) paspaboTaHa B
OTHOIICHUU PAa3HO30JIOTUICCKOW YYeOHOW TpyINIbl OOYYArOIIMXCS, MMCIOIMIUX JOKYMEHTAILHO
MOATBEPK/ICHHbIE HApYLIEHUs CllyXa, 3pEHHs, ONOPHO-IABUrATEIBHOIO armapara, COMaTUYECKHE
3a00JIeBaHUs ¥ TIOJIAIOIIMECS KOPPEKIIMH HEPBHO-TICHXMYCCKUE HAPYIICHUS WU COYCTAHHBIC
HapyILICHHUS.

TecTbl
1. BGLIIOIHUTH CHHTE3 KOMOMHAIIMOHHOM CXEMBI 110 3aJaHHOM TaOJIUIle UCTUHHOCTH C HUCIIOJIB30-

BaHUEM MCTOJa MUHUMMU3AIINU KapHO. OTBeT Hoﬂqu/ITL B BUJC JIOTUYECCKOT'O ypaBHeHI/IH
X3 x) X3

-walalalolololcl

| Al OO =] = oI
- O] = o = o -
of = o = o] = | o=

BapuaHTbl 0TBETOB: Y=X2X1’+X3X1’, Y=X2X1+X3, Y=X2+X3X2
2. BBINOIHUTE CHHTE3 KOM6I/IHaI_II/IOHHOI71 CXEMBI 110 3aI[aHHOI71 Ta6J‘II/II_Ie HCTHHHOCTH C UCIIOJIB30-
BaHHMEM METOJa MUHHUMH3aAIIUN KapHo. OTtBeT MMOJIYYUTHh B BUAC JIOTUYCCKOI'O0 YPaBHCHHA

sl e | o 1| O O f A3
el ] Of O +s] +| Of S 3
— O | of | o | %
olo|o|of | o | =

BapuaHTBI OTBETOB: Y= X3’ X2’ X1+ X3’ X2X1, Y=X3 X1, Y=X3 X2

3. BEINOIHUTL CHHTE3 KOM6PIH21LIHOHHOI>1 CXEMBEI 110 3aﬂaHHOﬁ Ta6J'II/II_[C HCTUHHOCTH C HUCIIOJB30-
BaHHEM METOJa MUHHMU3aAIINH KapHo. OtBeT MOJIYYUTH B BUAC JIOTUYCCKOI'O0 YPaBHCHUA
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BapuaHTbl OTBETOB: Y=X2X1+X3X1, Y= X3’ X1+ X2X1, Y=X3X2’
BbIOJIHATE CUHTE3 KOMOMHALIMOHHOM CXEMBI I10 3aJaHHOU TAOJIUIE UCTUHHOCTU C UCIIOIb30-
BaHUEM MeTo/1a MUHUMU3auu KapHo. OTBET MOJIy4UTh B BUJIE JIOTUYECKOTO YPaBHEHUS

X3 | X2 | X2 | ¥
U] o]0 1
o010
ocjl1lojoO
0 1 1 1
1 Clojo
1] 0J1}J0
L1 X1 URD
: l l l BapuaHTbl 0TBETOB: Y=X2X1+X3’X2’X1’, Y= X3’ X2X1’, Y=X3X2’

BoIinmoasauTs cuHTE3 KOMGI/IHaHI/IOHHOI/I CXEMEI I10 3aI[aHHOI/I Ta6J'II/II_[e HCTHHHOCTH C HCIIOJIB30-
BaHHECM MCTOJa MUHHMU3allNH KapHO. OtBer MOJIYYUTDb B BUAC JIOTUYCCKOI'0 YPaBHCHHA

X | X2 | X | ¥
1] o]0 1
001 0
0 1 {0J O
0 1 1 1
1] 0JOj1
1 0 1 1
1 1 0J o0
LI 111 E T | BapuanTsl 0TBETOB: Y=X2’X1 '+ XoX1+XaX1, Y= X2X1’, Y=X3X2 +X1

OHpe,[[eJ'II/ITL THIT JIOTHYCCKOT'O 3JICMCHTA.

&

BapuanTs! oTBeTOB: 1) MOrHueckoe cioxxeHue, 2) JT0rn4eckoe yMHOKEHue, 3) Jo-
THYECKOE CII0KEHUE C OTPUIIAHUEM.
OrnpenenuTs TUI JOTUYECKOTO JIEMEHTA.

1

BapuanTel 0TBeTOB: 1) JIOrHYECKOE YMHOXKEHHE C OTPHIIAHKHEM, 2) UCKITFOUAoIIee
NJIN, 3) noruueckoe ClioKeHHE.
OnpenenauTsd THI JOTMYECKOTO HJIEMEHTA.

=1

BapuanTel oTBeTOB: 1) IOTHYECKOE CIOXKEHHE C OTPUIAHUEM, 2) JOTHYECKOe
yMHOXeHHE, 3) uckmoyaroniee NJIN.
OnpenenuTts TUM JIOTUYECKOTO JIEMEHTA.

1

BapuanTtbl oTBeToB: 1) IorMueckoe YMHOKEHUE, 2) JIOTHUECKOE CI0KEHHUE C OT-
puLaHiem, 3) J0ru4ecKkoe CI0KEeHHE.

10. OHpe,[[CJ'II/ITB THII JIOTHYCCKOT'O 3JICMCHTA.
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&

BapuanTel orBeTOB: 1) I0rMueckoe yMHOKEHHE C OTPULAHUEM, 2) JIOTUYECKOE
YMHOXEHUE, 3) JOrMYECKOe CI0KEHHE C OTPULIAHHEM.

Tembl KOHTPOIbHOI padoThl (ITP-2.1)
Metoauku noucka, coopa u 00paboTKu HHPOPMALIUH 110 PA3TMYHBIM THUIIAM 3aIPOCOB.
Pexxumbl paboTel Tpurrepa tuna D.
Peructpsl, peructpsl, cpadbatsiatomiye mo Gpouty. Peructpsl, cpabarpeiBaroniye mno ypoBHIo.
CaBuUroBbI€ PErUCTPHI.
ACHHXpPOHHBIEC CYETUUKHU, CAHXPOHHBIE CUETYUKH.
ITouck nHdopManuy no pa3aIUdHbIM TUIIAM 3aIPOCOB B ONEPATUBHOM 3alIOMHUHAIOLIEM YCTPOM-
CTBe.
I'enepaTopbl CUTHAJIOB IPOU3BOIBHOMN (POPMBI.
[TocnenoBarenbHOCTHAS JIOTHKA.
TJIK.

. Komnaparop HanpsxeHus.
. ALIII mapamiensHOrO THMA.

Choucokx BOIIPOCOB K 3K3aMEHY

Axcuomsl anredpsl noruku. Jlornueckue pyHkuuu. TabauIbl HCTUHHOCTH.

Teopemsbl u ToXxaECTBA ANreOpHI JIOTUKH. Jlorndeckne GyHKINHU IBYX EPEMEHHBIX.

Jlornueckue GyHKIUH JBYX €PEMEHHBIX.

3anuce pynkuuii B Buge CoseprieHHol JusptonktuBHoi HopmanbHoit @opmel (CAHD).

[TpaBuna munuMM3anuu Jorudeckux Gynkmuit. Kaprter Kapno ans gynkuuit 3-x u 4-x ne-

PEMEHHBIX.

4. Jlornyeckue ycTpoiicTBa KoMOnHaMoHHOro Tumna. OcodeHHocTu nocrpoenus. [lpusectu

puMep.

AHalu3 U CUHTE3 IU(PPOBBIX YCTPOHCTB.

CHUCTeMHBIH TOIXO P CUHTE3€ KOMOWHAIIMOHHBIX CXEM.

7. CucTeMHBIH NOIXO0/ IPU MOJETUPOBAaHUHY KOMOWHAIIMOHHOM CXeMbl (IPUHLUI OT 0OIIEro K
9aCTHOMY, J€KOMIIO3HIINU CXEMBI).

8. MeracTabMIbHOCTE pabOTHl TPUITEPA. Y CIOBUS MOSBICHUS METACTa0MIBHOCTH.

9. TlpuHnmms paboTs! nemmdparopa.

10. CueTruuku ¢ nocieaoBaTeNbHBIM IepeHocoM. CTpyKTypa.

11. Cunxponnsie cueTynku. CTpyKTypa U NPUHIUI paObOTHI.

12. CuHXpOHHbBIE KOHEUHBIE aBTOMATHI.

13. IIpuHIHATIEI pabOTH MYJIBTHILIEKCOPA.

14. Munnmm3aims komouHarmoHHbeix cxem. Kapter Kapho.

15. Munumuzanus komOuHanuoHHbIx cxeM. Kaptel Kapno, npsimoyronsauku Kapro, onepanuun
CKJICUBaHUSI.

16. CTpykTypa ¥ mpUHIHMIIEI paboTHI nemudparopa 3x8.

17. Ilucdposbie ycTpoiicTBa nocieaoBaTeabHOCTHOTO TUMa. OcobeHHocTH moctpoenus. [Ipume-
pBI.

18. PazHoBuaHOCTH TpUTTEpOB. OCOOEHHOCTH (HYHKITMOHUPOBAHHSI.

19. Acunxponnas SR-3amenka. [TpuHImm paboTer

20. D-3amenka. [Tpunnun paboTsl

21. D-tpurrep. [IpunIimn paGoThl.

22. T-tpurrep. [IpuHnunm padoTh

whpE e

oo
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23. Ucnonw3oBanue D-tpurrepa B mociie1oBaTeIbHOCTHBIX yCTpoiicTBax. [Ipumepsr.

24. BuIibl pETUCTPOB U OCOOCHHOCTH UX (DYHKITHOHUPOBAHUSI.

25. ITapamtensHbii peructp Ha D-Tpurrepax.

26. TIJINC. CtpyKTypa JOrHYECKOr0 3JIEMEHTa

27. Mertoauka co3laHus npoekTa B makere Quartus.

28. Meronuka pazpaboTku nuppoBoro ycrporucTna B nmakere Quartus.

29. Meroauka 1 3a/1aui CUMYJISIITAN TIPOSKTOB B makere Quartus.

30. dyHKIMOHANIBHAS CUMYJISIUS POeKTa B makere Quartus.

31. S3biku onucanus ammaparypsl (HDL s3pikun). Verilog u SystemVerilog — crpykrypa moay-
TSl

32. Meroauka kondurypuposanus [1JIVC.

Conep:kanue 3K3aMeHAITMOHHOT 0 OUJIeTA
1 Bonpoc — pyHmameHTanbHast TEOpHst (3HATH)
2 BOIIPOC — IIPAaKTUYECKast KOMIUIEKCHAas 3a/1a4a (YMeTb + BIaJleTh)

IIpakTHueckoe 3aJ1aHue

IIpuMep MpakKTHUECKOro 3aJaHusl.

PaspaboTtaTh nmpoekT nupoBoii cxeMsl B makete Quartus Prime, BKITIOUarOIHii ETUTENb YaCTOTHI C
MEePEMEHHBIM KO3(QQHUIMEHTOM JIeJIeHHS Ha CHUHXPOHHBIX CUETYMKax (8 IBOMYHBIX pa3psaoB). Ko-
a¢duruent nenenus Ke, =109.

24



		2024-03-15T09:57:48+0300
	Евсиков Александр Александрович
	я подтверждаю этот документ своей удостоверяющей подписью




