degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpOGKTI/IpOBaHI/Ie I_II/I(I)pOBBIX BBIYHCIIUTCIIBHBIX CUCTEM
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIG TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa TEXHONIOTHI pa3padOTKH U TPOTPaMMUPOBAHHSI MUKPOITPOIIECCOPHBIX CUCTEM

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy coctaBuiIu:

B.B. IIpyTbsiHOB, aCCUCTEHT
M.B. MacnoB, acCUCTEHT

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapa TEXHOJIOTHH pa3padOTKU U MPOrPaMMHUPOBAHHS MUKPOIIPOIIECCOPHBIX
cucteMm 12.03.2024



AHHOTANMA
* BBE/ICHHE B METOJIOJIOTHIO HHTEIUIEKTYaIbHBIX CUCTEM B HH(POPMAIIOHHOM 0€30MacHOCTH;
* OCBOCHHE COBPEMEHHBIX IIOIXOJI0OB M METOMOB I aHalli3a W CHHTE3a CHUCTEM HWH(POPMAIMOHHON
0e30MacHOCTH Ha OCHOBE MHTEIICKTYAIbHBIX TEXHOJIOTHH;
* OCBOCHHE TEXHOJIOTHUECKHX MEXaHU3MOB HJICHTU(UKAUA KUOEp-aTak Ha OCHOBE HHTEIUICKTYaJIbHBIX
TEXHOJIOTHH B HMH()DOKOMMYHUKAIIMOHHBIX CHCTEMaxX pa3jMYHOrO Ha3HadueHUs (KOMIBIOTEPHBIC CETH,
JaTa-IeHTPHI, COMUAIILHBIC CETH U JIp.);
* MpUOOPETEHNE HABHIKOB aHAjIN3a CO3/IaHWS MHOXECTB NMPHU3HAKOB, WHIIMACHTOB KHOEp-aTak Ha OCHOBE
HOBEUIINX JOCTUKECHUI UCKYCCTBEHHOTO MHTEJJIEKTA
* (GopMUpOBaHHE MPAKTUYECCKUX HABBIKOB MPUMEHEHHS W3yUYCHHBIX METOJIOB M CXEM pPacCYXICHUU IpHU
MPHHATUY PEIICHHUH 10 Pa3padoTKe apXUTEKTyp M 0a30BBIX aJrOPUTMOB CO3/IaHUSI CUCTEM MPOTHUBOJCHCTBUS
0oT-arakaMm Ha OCHOBE MHTEJUICKTYAIbHBIX TEXHOJIOTHI B YCIOBHUSIX MHOXXECTBEHHOTO BBHIOOpA.

1. leau u 3apauun

eap AUCUMNIIMHBI
1.ITpuBUTH CTyAEHTaM HaBBIKM pa3paOOTKH METOJ0OB T€HEpalUU THIIOTE3 O PHCK-MOJEIAX BeO-aTak B
BBICOKOJJHHAMHYHBIX BeO-CHCTEMAX.
2.IlpnoOpeTeHre HABBIKOB aHalM3a MPUMEHHUMOCTH HEWPO-HEYETKOTO W 0aiieCOBCKOTO IOIXOJI0B
(oObeMHeHHEe aPHOPHBIX W HAOMIONAEMbIX JaHHBIX) K CHHTE3Y MHTEIUICKTYaIbHBIX CUCTEM HPUHSTHUS
pellleHui 1Mo WHIMAEHTaM WH(GOPMAIMOHHON 0e30MmacHOCTH ¥ pa3pabdOTKe MEXaHU3MOB
BeO-nporpammupoBanus B Hadoop.

3agaum AUCHUTLUTHHBI
dopMupoBaHHue y CTYACHTOB INPAKTHMYECKUX HABHIKOB NPUMEHEHUSI M3yYCHHBIX METOIOB M CXEM M
apryMEHTAallMd TpU TPHHATHA PEIICHHH 10 TPOTHBONCHCTBUIO BeO-aTakaM B  YCIIOBHSAX
MHOXECTBEHHOTO BhIOOpA.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3HPYET U BhIOUpaeT
KPUTHUYECKUHN aHaN3 U CUHTe3 HHpopManuy, |uHGOpMALNIO, HEOOXOOUMYIO AJISl PELICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA MIPH PelIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITETbHOCTH

poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUsg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.3 Bnazneer MeTogaMu BU3YaJlbHOTO U IpauuecKoro
Hay4HbIC U (WIN) TEXHUYECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTHYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKOW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKAIMHA

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

peats 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTATh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAU€CTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl




[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaI|H

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 Cnoco0en miaHupoBaTb M NPOBOAUTH Hay4yHBIE
UCCIICZIOBAHMSI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
OBnageHne CTyJEHTaMH HAaBBIKOB CO3JAHMs IOIXOJOB, METOJOB W MOAENECH aHamu3a IJUHAMUKH
MpoLEeCcCOB HH(POPMALIMOHHOTO TPOTHBOOOPCTBA PA3IMYHOTO XapakTepa

YMETb:
CryneHTsl TprOOPETYT MPAKTHYECKHE HABBIKH MIPUMEHEHUS] PUCK-MOJIENIEH M METOJI0B, YUUTHIBAIOLINX
MHOTOMEPHOCTh JAaHHBIX IS MICHTU(HUKALUU TTapaMeTpoB BeO-aTak, a TaKkKe M3BJICUCHUS 3HAHUU B
WH(POPMALIMOHHOM MTPOTHUBOOOPCTBE

BJIaJICTh:

[TpuoOpeTeHne yMEHUS HMHTEPIPETUPOBATH IIOMYYCHHBIC PE3yNbTaThl JJIsl MOCTPOCHHS CIICHAPHEB,
NPOTHO30B, TIPHHATHS PEHICHHH C ULENbI0 INPOTUBOACHCTBHS BEO-UHBCKIMOHHBIM aTakaM |
OOBSICHEHUSI ~ XapaKTepa BO3HUKAIOIIUX B  HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX  CHCTEMAax
WHIMICHTOB UHPOPMAIIMOHHOW 6e30MacHOCTH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Bpemennoit ananus

CAIIP Xilinx Vivado

KonBeiiepHas MUKpOapXHUTEKTypa

Kondmnukrelr 1o  ympaBineHuio B
KOHBelepe

CrnoxHBII KOHBEHED

CucreMsl Ha KpuCTajuic

QMYHHLH/ISI BBIYHCIIUTCIIBHBIX CUCTEM

XA N[N b~ (W[N]~

Anpo Linux

O

3arpy34uku

—
(=)

dusnueckas u BHUPTYyaJibHad MMaMAThb

—_—
—

DMA

—
NS}

BuyTtpennee ycrpoiicteo QEMU

— == = == =] —_=] —

—
[98)

Monynu sinpa Linux

HpaiiBepbl nepudepruiiHbIX yCTPOUCTB B
Linux

N[NNI N [N

._.
o
&)

VYckopeHue 3a1ad MallMHHOTO OOy4eHUs
anmapaTHbIMH METOJaMH

15

Unrepdeiicst MEKMOLYIbHOTO

16 o
B3anMoeiicteusa B CHK




17  |Bepudwukanus 6 8
Wurerpanus [P-6mokoB ¢ Xilinx Zynq

18 8 8
SoC

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (Ocennuii)

1. MeTomonorust CHCTEMHOTO aHajn3a pUCKa HamajeHus B WHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
texHonorusix. Konnenmus pucka kubep-aTaku.

Hcrtopuueckue cBefeHUS O CTAaHOBIEHUM HAy4HOM AMCUUIUIMHBI — CUCTEMHBIM aHalu3 PHUCKOB
nHpokoMMyHHKauui. OCHOBHBIE MOHATHS WH(GOPMALMOHHOH BOIHBI B IHTEpHETE.

[Ipumeps! nporpamMMupoBanus HHGOPMALIMOHHON BOWHBI B cpeae Matlab.
2. Ilpumeps! naPOpMaIIOHHON BOWHBL. DopMasbHas MOCTAHOBKA HCCIIE0BATEILCKON 3a1a4H.

XapakTepucTuka 0COOCHHOCTEH CIIOKHBIX CHUCTEM: YHHUKAJIBHOCTB, cllabasi CTPYKTYPHPOBAaHHOCTH
TEOPETUYECKUX U (PaKTHUECKUX 3HAHUI O cuCTeMax, KOMIIO3UIIMOHHBIH XapakTep

(MyJIBTHIIPOTOKOJIBHOCTD),  HEOJHOPOJHOCTh  IOJACHCTEM M  JJIEMEHTOB, CIIy4alHOCTb U
HEONPE/ICIICHHOCTh (PaKTOPOB, ICHUCTBYIOIIMX B CHUCTEMaX, MHOTOKPHUTEPHAIBHOCTH IPOIECCOB
olleHKH (Urpbl C KOHQIIMKTYIOIUMH WHTEpecaMu), OoJbllas pPa3MEepHOCTh, HENPEPHIBHOCTh
MEPEMEHHBIX U HEMOHOTOHHOCTh B JHMHAMHKE, CyObEKTHBHOCTH B ONUCAHUH CIIOKHBIX CHCTEM.
Wurerpanpable xapakrepuctuku. OOI1Ime CBOKWCTRA.

[Tpumeps! TporpaMMHpOBaHUs HH(YOPMAITMOHHBIX MYJIBTUIIPOTOKOJIBHBIX CHCTEM B cpeze Matlab.

3. O630p: m06ann3M U puMep OI0KOB A3nu 1 AQPUKH.

IIpenensl MPUMEHMMOCTH BEPOSITHOCTHBIX MTOJXO/I0B OLIEHKH pUcKa aTak. IlonHOTa, MHBAapHAHTHOCTH
CIlydallHOW aMarpaMMmbl pHcKa araku. [IpuMepbl mporpaMMUpOBaHMsI 3HAYEHUS PUCKAa OOBEKTa
pucka B Matlab.

4. Kpurepun 3ammmeEHHOCTH 00beKTa KHOep-aTaKy.

VYcnoBue 3alIMIIEHHOCTH OOBekTa pucka. OLeHKa 3aluiIeHHOCTH o0bekra pucka. llpumepst
MPOrpaMMHPOBAHMS AJITOPUTMA OLICHKH 3AIIUINEHHOCTH 00BbeKTa prucka B Marad.

5. Ouenka Puckos.

YTounéHHOe ycnoBHE 3alUIIEHHOCTH OObekTa pucka. HoBble rpamanuu (QyHKIMA 3amiuThl.
[IpumMeps! TporpaMMUpOBaHUs HOBBIX rpajanuid (yHKIMN 3alIUTE 00bEeKTa pucka B Matiad.

6. Meronpl aHanM3a PUCKOB M MaTeMaTHYeCKHUE METOIbI, HCIIOJIb3YeMble B HHTEIUICKTYaJIbHBIX
cucTeMax HHPOPMAIIMOHHOHN 0€30MacCHOCTH.

O1neHka SKCTpEeMaJIbHBIX PUCKOB. METpUKM Ul OLIEHKH PUCKOB. Makcumusanusi, 3KCTpeMasbHbIe
3a1a4i, MyJIbTHIKCTPEMaIbHBIC 3a0a4H.

7. MognenupoBaHue BeO-aTax.

Knacc mopeneit. Ilpouecc HOSHTU(HKAIUK B CHCTEMHO-OPHEHTHPOBAHHOM MOJCIHPOBAHHH B
obnaxke. [Tpumeps! nporpammupoBanus 6ot-arak B Matlab, Hadoop.




8. IlpenBapuTesbHbIi aHaIM3 TEKYILIEro COCTOSIHU: TapaMeTphl LeJu.

MonenupoBanue JTaIoB., ITOCTAHOBKA Lenei, IIOCTPOEHHE nH(POPMALIMOHHOM
CTPYKTYpHO-(QYHKIIMOHAIILHOW cpenbl, moctpoeHue sorudeckoit cpeaslt CYBJ. Bepudukanus.
[Tpumeps! nporpammupoBanus noruueckux cpen CYB/, B cpene MATLAB, Hadoop.

9. 3arpy3uuku

BootROM. U-boot. FSBL. Komnussinus u 3ammyck FSBL, U-Boot u Linux Ha Xilinx Zynq 7020.

10. ®usnyeckas ¥ BUPTyaJIbHas aMATh

dusnueckas namsts. Bupryansaas agpecanusi. CrpannyHoe npeoOpasoanue. MMU. TLB.

11. DMA

DMA. AxnpecHoe npocTtpancTBo muHbL. Bus-master DMA. KorepentHocts DMA 1 K311a.

12. Baytpennee yctpoiicteo QEMU

Oo6nexraas monens B QEMU. Hlunel. [lepudepuitnsie ycrpoiictBa. Pernons! namsitu. [IpepriBanust.
Hoctyn k cucteMHoii namsti. PazpaboTka Mojeny yCKOpUTeNs MaTpruaHbIx oneparuii B QEMU.

13. Moaynu siapa Linux

Komnunsauums un 3arpyzka monynst siapa. Pabora ¢ BupTyanbHOH M (U3HYECKOH NaMsTBIO B A1pe
Linux. AznpecHbsle IpOCTpaHCTBA siipa U Mojb3oBarensd. OOMEH NaHHBIMH MEXIy MpPOCTPaHCTBOM
sIpa ¥ IPOCTPAHCTBOM M0JIb30Bares B Linux.

14. paiiBepsl nepudepuitHbIXx ycTporcTB B Linux

Wnentudukanus ycrpoiicts uepe3 Devicetree. DMA API B siape Linux. Bwimenenuwe mamstw,
JOCTyMmHOM nepudepuitHomy ycrpoiictBy. O6paboTka npepblBaHHUA OT yCTPOUCTB B sizipe Linux.

Cemecrtp: 8 (Becennuit)
15. Yekopenue 3a7a4 MallIMHHOTO 00y4YeHNUs alnapaTHBIMU METOJaMU
HW/SW co-design. Yckopenue TeH30pHBIX Berurciaennid. CBeprka. CUCTONUYECKIE MACCHUBBHI.
16. UnTepdeticel MmexxMomynpHOTO B3auMoyieiicTeus B CHK
Unrepdericet AXI4 u AXI4-Lite. Unrepronnekt. Uarepdeiic AXI-Stream.
17. Bepuduxkarus

Python-¢perimBopk cocotb. I[Tpumenenne cocotb-axi st Bepudukamnuu 6mokos ¢ AXI4, AXI4-Lite u
AXI4-Stream unrepdeiicamu. Bepudukanus 6;10ka yCKOpUTENIS MAaTPUUHBIX ONEpaInil.

18. UnTterparus [P-6moxos ¢ Xilinx Zynq SoC

O6men mannbiMu Mexxy PS u PL wactsamu Xllinx Zynq 7020. GP, HP, ACP noptsl. MnTerpanus
0JI0Ka yCKOpUTellsl MaTprUYHBIX oneparuii ¢ Xilinx Zynq SoC.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEANA IPOEKTOPOM U DKPAHOM, PAOOYMMHU KOMIIBIOTEPAMHU C
ycTaHOBJIEHHBIM TTakeToM Matlab Bepcuu 2019 u BbIlie, MapKepHOH TIOCKOH ¢ MapKepaMH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Lludposas cxeMoTexHUKa U apxuTekTypa komnbtotepa / [I. M. Xappuc, C. JI. Xappuc. — Mockaa,
JMK Tlpecc, 2017.— URL: https://e.lanbook.com/book/97336 (nara obpamenwus: 30.12.2020). -
[Homustit Texer (Pexum noctyna : n3 cetu MOTU / Ynanenusiit noctyn)
2. OCcHOBHI sI3bIKa IPOEKTHPOBaHUs HUPpoBo# anmnaparypsl Verilog/B. B. ConoBseB,-MockBa, [opsiuas
yHus-Tenekom, 2020

JlomonHuTEIbHAS TUTEPATypa
1. KomnbrotepHast apxutekrypa. Konnuecrsennsiii noaxon [Teker] : [yue6. mocobue aiist By3oB] / k.
Xenneccu, /. [lattepcon ; mep. ¢ anmi. M. B. Tapanuesoit ; nog pexa. A. K. Kuma .— 5-e u3g. — M. :
TEXHOC®EPA, 2016 .— 936 c.

2. IU®POBOU CUHTE3: MIPAKTUUECKUI KYPC / Pomanos A. 10., [Manuyx 0. B
3. Modern Processor Design: Fundamentals of Superscalar Processors / John Paul Shen, Mikko H.

Lipasti

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

https://riscv.org/technical/specifications/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Cucrtema Matlab Bepcuu 2019 u Boimie ¢ makeramu: Deeplearning Toolbox, Image Processing Toolbox,
Machine Learning Toolbox, Optimization Toolbox.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE U KOHCIIEKTUPOBAHUE PEKOMEHIOBAHHOU JIUTEPATYPHI,

— mpopaboTKy y4eOHOTOo Marepuaina (Mo y4eOHOW W HAyYHOW JHTeparype), MOATOTOBKY OTBETOB Ha
BOTIPOCHI, MPeTHA3HAYEHHBIX JJIS CAMOCTOSITEIIEHOTO U3yUeHHUSI

— pelieHHE 3ajad, MpeJyiaracMbIX CTYJIEHTaM Ha MPAKTUYECKUX 3aHSATUSX U B KadeCTBE KypCOBOTO
3aJaHuUs,

— TIOZITOTOBKY K DK3aMEHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTyJAEHTa OCYIIECTBISETCS B (dopMme
WH/IMBHU]yaJIbHBIX KOHCYJIBTAIIUH.

BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3amoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamarhCsi 3a KOHCYJABTAIUSMH K
JIEKTOPY WJTU TPETIOIaBaTelt0, BEAyIeMy 3aHITHSI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA
npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa TeXHONIOTHI pa3padOTKH U TPOTPaMMUPOBAHHSI MUKPOITPOIIECCOPHBIX CUCTEM
Kypc: 4
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
KPUTHUYECKUHN aHaM3 ¥ CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PelIeHUH 3a1ad  |obnactu (cdepe) mpodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.3 Bnazgeer MeTtogaMu BU3YalbHOTO U Ipauueckoro
Hay4HbIC U (WIN) TEXHUUECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTHYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKOW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKaIMi

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue M (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesymbrate wusydenuss auciuiuinHbl - «[IpoekTupoBaHue IM(POBBIX  BBIYMCIMTEIBLHBIX  CHCTEM)»
00yJarouics JTOIDKEH:

3HATh:
OBnajieHHe CTYIEHTaMH HABBIKOB CO3IAaHUS IOJXONOB, METOAOB M MOJIENCH aHaiu3a JHHAMHUKH
npoLeccoB HHHOPMAIIMOHHOTO IIPOTHBOOOPCTBA PA3IMYHOTO XapaKkTepa

yMeThb:
CTyIeHTBl IPUOOPETYT NMPAKTUIECKUE HABBIKM PUMEHEHUS] PUCK-MOJIENICH U METOJI0B, YYHTHIBAIOIINX
MHOTOMEPHOCTb JTaHHBIX JJISI WACHTU(HUKAIMU TTapaMeTpoB BeO-aTak, a TaK)Ke M3BJICUCHUS 3HAHUH B
MH(OPMAIIMOHHOM NPOTHBOOOPCTBE

BJIA/IETh:
[TpuoOpeTeHne yMEHUS HMHTEPIPETUPOBATH IIONYYCHHBIC PE3YNbTaThl JJIsl MOCTPOCHHS CIICHAPHEB,
NPOTHO30B, TIPHHATHS PEHICHHH C UENb0 IPOTUBOACHCTBHS BEO-UHBEKIMOHHBIM aTakaM |
OOBSICHEHUSI ~ XapaKTepa BO3HUKAIOIIUX B  HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ CHCTEMAax
WHIMICHTOB UHPOPMAIIMOHHOW 6e30MacHOCTH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




Cemecrtp: 2 (Becennuit)

Bomnpocsr:

1. MeToj010THs CHCTEMHOTO aHAJIN3a PUCKOB MH()OKOMMYHHUKAIIHA.

2. I[loHATHE COCTOSHUI CIOXKHBIX CHCTEM B YCJIOBHUSIX WHPOPMAIIMOHHON BOMHBEI.
3. Ilpumepsl nHGOPMAIIMOHHON BOWHBI.

3a Kax70e 3aJaHue CTYICHT MOJy4aeT OLIEHKY B COOTBETCTBHM C TAONUIICH KPUTEPUEB OIICHUBAHMS.
DTa OIeHKa YYUTHIBACTCS MIPU CEMECTPOBOM aTTECTAIUH.

Cemectp: 3 (Ocennuii)
Bompocsr:

1. Meroapl aHanW3a PUCKOB M MaTEMaTH4eCKHE METOJbI, HCIOJb3yeMble B HHTEIUICKTYaJIbHBIX
cucTeMax HH(POPMAIIMOHHOHN 0€301MacHOCTH.

2. O11eHKa SKCTpEMaNIbHBIX PUCKOB. METPUKH 17151 OLIEHKH PUCKOB.
3. Iloctpoenune nHGOPMAITMOHHON CTPYKTYypHO-(QYHKIIMOHAILHOW cpebl BeiaeneHHon CYB/I.

3a Kax70e 3aJaHre CTYICHT TOJy4aeT OLIEHKY B COOTBETCTBHM C TAONUIICH KPUTEPUEB OIICHUBAHMS.
DTa OIeHKa YYUTHIBACTCS MIPU CEMECTPOBOM aTTECTAIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:
1.ITonHOTa, UHBAPUAHTHOCTD CIy4YalHOW qUarpaMMBbl pUCKa HaraIeHus.

2. OHTOJIOTHS B OMMCAHUU CTPYKTYPHI U (DYHKIMH CUCTEMBI, €€ JMHAMHYECKHX CIICHApHEeB HAa OCHOBE
Habopa Mozeneil (B KauecTBE MEPEMEHHBIX BBIOMPAIOTCS] HHBECTULIMH, HACEJICHHUE U T. 11.).

3. Knactepublii ananu3. MUHUMaKCHAs, MHOTOLIEJIEBAsl ONTUMU3ALIMSL. .
4. Maremaruueckasl TCOpUs TUIAHUPOBAHUS IKCIIEPUMEHTA.

[IpuMeps! KOHTPOJIBHBIX 3a/laHUH:

1. Pa3pabGorarp nporpammy, HCIOJB3YIOUIYI0 METOIUYECKHE PEKOMEHIAIMU 110 IUIAHUPOBAHUIO
IKCTIEPUMEHTA aHaJIN3a Ipolecca Kubep-aTakH.

2. Pa3zpaborarh mporpaMmy, HCIOJIB3YIOUIYI0 HEHPOHHYIO CETh JUIS PELIeHUs 3aJa4d KJIACTEPHOTO
aHanm3a Knubep-aTaku Ui 3aJaHHOTO OOBEKTa pUCKa.

3. Pazpaborarh mporpammy, HCHOJB3YIONIYIO METOABI MHOTOIECJICBOM ONTUMH3ALUHN Ul pPEIICHHS
3a/1au UICHTU(UKAITUN TTyOHHBI POHUKHOBEHUS KHOEp-aTaku B CTPYKTYpYy 00bEKTa pHCKA.

Cemecrtp: 2 (Becennuit)

[TpumMepsl OuieToB [UIst TpoBeaeHus AuddepeHIInaTbHOTO 3a4ETa!
buner 1.

1. Mozaenu oLleHKH 9KCTPEeMaIbHOTO pUCKa KHOep-aTaku.

2. Paszpaborare mporpamMmy 10 TIPpUMEHCHHIO HEHPOHHBIX CeTed s aHaiM3a ClieHapueB
MPOHUKHOBEHUS KNOEp-aTaku B OOBEKT pUCKa.

burer 2.
1. I'my6oxkoe obyuenue. [logxonpl K MPUMEHEHUIO B OTHOIIEHUH KHOEp-aTak..

2. Pa3pa60TaTb nporpaMmmy C HCIIOJIB30BAHUCM HeﬁpOHHOﬁ CCTHU I PCIICHHUA 3adadd OLCHKU
COCTOSIHMS 3aIIUIIEHHOCTH 3aJaHHOTO o0BbeKTa pHuCKa.

Cemecrtp: 3 (Ocennuii)

[TpumMeps! OUIETOB JUIsI TPOBEICHMUS IK3aMEHA:

buner 1.

1. [TapeTo-onTUMansHOE pelieHHe MUHIMAKCHOW 3a71a9¥ WH(OPMAIIMOHHOTO ITPOTHBOOOPCTRA.

2. ANTOpUTMBI penieHHs 3aa4i 00yUeHHsI MHTEIUICKTYyallbHOU CUCTEMbI OOHApYKEHHsI KHOep-aTak.
buner 2.



1.06na4yHble penieHus Mo CO3JaHUI0 MHTEIUICKTYalIbHBIX CUCTEM OOHApYKEHUsI KHOep-arak.

2. ANTOpUTM pelieHHs 3aJa4l OIeHKH HeoOXxoauMoro pecypca laaS-cuctemsl Juisi uaeHTH(DUKAITUH
Hadaja KuOep-araxu.

Kputepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJCGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 3aJlad, CBOOOMHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- omeHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYHACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL 1 YMEHHE IPUMEHSITh UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouio (7))) BBICTABJIIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTCpuall, rpaMOTHO H I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

- OlIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
peLIeHnH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

- OLICHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY, €CJIKM OH 3HACT MATCpuall, U MO CYHICCTBY MU3JIaracT
€ro, yMe€T NpPHUMCHATL IOJYUYCHHBIC 3HAHUSA Ha IMPAKTHUKE, HO AOIYCKACT B OTBETC WM B PCUICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH,

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JIOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIAZIcET OCHOBHBIMHU pa3lefaMyd y4deOHOW NporpaMmbl, HEOOXOIUMBIMH Ul JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAaHAAPTHOM CUTYallUH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 10 o0paslly B CTaHIApTHOM
CUTYalluu;

- OLECHKAa «HEYJOBJIETBOPUTENIBHO (2)» BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HAeT OOJblIed 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JAUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a1a4

- OLICHKA «HEYNOBIETBOPUTEIHHO (1)» BBICTABISAETCSA CTYACHTY, KOTOPBHIH HE 3HaeT (OPMYIHPOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

3a4éT U 9K3aMeH MPOBOATCS B YCTHOM (hOpMeE ¢ MPAKTUICCKUM (KOMITBIOTEPHBIM) 33/ IaHUEM.

ITpu mpoBeneHnn 3auéTa M SK3aMEHa OOydaroIEMyCsl MpPEAOCTaBiseTcss He MeHee 60 MHUHYT Ha
MTOJITOTOBKY.

Omnpoc obyuatomerocs Ha AU QepeHIrnaITbHOM 3a9€Te U DK3aMEHE He JIOJDKEH IpeBbImarh 60 MUHYT.

Bo Bpemsi mpoBenmeHuss 3au€ra M JK3aMeHa OOYdYalOIIMECs MOTYT MOJB30BAaThCS HPOTrpaMMOit
JTUCIATUTHHBI, KOMIIBIOTepoM ¢ Matlab u cipaBodHO# crcTeMOH.



