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 CI/ICTGM—Ha—KpI/ICTaHHC
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii

kadempa TEXHONIOTHI pa3padOTKH U TPOTPaMMUPOBAHHSI MUKPOITPOIIECCOPHBIX CUCTEM
Kypc: 4
KBaJIupuKAIMSL: OaxanaBp

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

8 (BeceHHHI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: I'1O. Xpenos, 3aBeayrommii kaeapoit

[Iporpamma obcyxieHa Ha 3acefjanny Kadenpa TEXHOJIOTHI pa3padOTKU U MPOrPpaMMHUPOBAHHS 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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Ortamel  npoektupoBanuss CHK u
1 OCHOBHBIE 33JlauM, pellacMble Ha 3THUX 4 4 4
JTanax
Knaccuduranuss ~ [P-GmokoB.  Bribop
2 apxutektypel CPU sapa U cucteMHOM 4 4 4
LIMHBI
[TImannpoBka KpUCTAILIA.
3 [IpoekTupoBanue 1eneil CUHXPOHU3AUU 4 4 4
Y IIMH NMUTaHus B coBpeMeHHbIX CHK.
OcobenHocTu MIPOEKTUPOBAHUS
4 curHanbHbiXx MexcoenuHeHuin B CHK c 3 3 3
HAaHOMETPOBBIMHU TOTIOJIOTUYECKUMH
HOpMaMH
5 OcnoBsl npoektupoBanus CHK ¢ HU3KUM 4 4 ]
SHEPronoTPeOICHUEM.
6 Bepudukauus, mnporoTunupoBaHHe U 4 4 7
poeKkTHpoBaHus TectonpurogHsix CHK.
[Mpobnembr  kopmycupoBanust  CHK.
7 Metoasl  oOecrnieueHusi  JIOBEPEHHOM 4 4 ]
3arpy3Ky M 3alUILEHHOIO UCIIOJIHEHUS B
CuK.




Berpoennoe I10O. IlepciekTHBBI
8 3 3 7
pazButus CuK
Hroro yacos 30 30 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 (OceHnuii)

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

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

[Ipumeps! nporpamMMupoBanus HHGOPMALIMOHHON BOWHBI B cpeae Matlab.
2. IIpumeps! napOpMaIOHHON BOWHBL. DopMasbHAas MOCTAHOBKA HCCIIE0BATEILCKON 3a1a4H.

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

(MyJIBTHIIPOTOKOJIBHOCTD),  HEOJHOPOJHOCTh  IIOJACHCTEM M  JJIEMEHTOB, CIy4alHOCTb U
HEONPE/ICIIEHHOCTh (PaKTOPOB, ICHUCTBYIOIIMX B CHUCTEMaX, MHOTOKPHUTEPHAIBHOCTH IPOIECCOB
olleHKH (Urpbl C KOHQIIMKTYIOIUMH HHTEpecaMu), OoJbllas pPa3MEepHOCTh, HENPEPHIBHOCTh
MEPEMEHHBIX U HEMOHOTOHHOCTh B JHMHAMHKE, CyObEKTHBHOCTH B ONUCAHUH CIIOKHBIX CHCTEM.
Wurerpanpable xapakrepuctuku. OOI1IMe CBOKWCTRA.

[Tpumeps! TporpaMMHUpOBaHUs HH(YOPMALTMOHHBIX MYJIBTUIIPOTOKOJIBHBIX CHCTEM B cpeze Matlab.

3. O630p: m06anu3M U npuMep OI0KOB A3uu 1 AQPUKH.

IIpenensl MPUMEHMMOCTH BEPOSITHOCTHBIX MTOJXO/I0B OLIEHKH pUcKa aTak. Ilo1HOTa, MHBapHAHTHOCTH
CIlydallHOW aMarpaMMmbl pHcKa araku. [IpuMepbl mporpaMMUpOBaHMsI 3HAYEHUS PUCKA OOBEKTa
pucka B Matlab.

4. Kputepun 3ammmeEHHOCTH 00beKTa KHOep-aTaKy.

VYcnoBue 3alIMIIEHHOCTH OOBekTa pucka. OLeHKa 3aluImIeHHOCTH o0bekra pucka. llpumepst
MPOrpaMMHUPOBAHMS AJITOPUTMA OLIEHKH 3aIIUINEHHOCTH 00BeKTa prucka B Mariao.

Cemecrtp: 8 (Becennuit)
5. Omenka Puckos.

YTounéHHOe ycnoBHE 3alUIIEHHOCTH OObekTa pucka. HoBble rpamanuu (QyHKIMA 3amiuThl.
[Ipumeps! TporpaMMUpOBaHUs HOBBIX rpajanuid (yHKIMHN 3alIUTEl 00bEeKTa pucka B Matiad.

6. Meroxpl aHanM3a PUCKOB M MaTeMaTHYeCKHE METOIbI, HCIIOJIb3YeMble B HMHTEIUICKTYaJIbHBIX
crucTeMax HHPOPMAIIMOHHOHN 0€30MacHOCTH.

OneHka SKCTpEeMaJIbHBIX PUCKOB. METpUKM Ul OLIEHKH PUCKOB. Makcumusanusi, 3KCTpeMasbHbIe
3a1a4i, MyJIbTUIKCTPEMaIbHbIC 3a0a4H.

7. MognenupoBaHue BeO-aTax.




Knacc mopeneit. Ilpouecc uaeHTHHKAUMK B CHCTEMHO-OPHEHTHPOBAHHOM MOJEIHPOBAHHM B
obnaxke. [Ipumeps! nporpammupoBanus 0ot-arak B Matlab, Hadoop.

8. Hpe[[BapHTeHBHLIﬁ aHaJIN3 TCKYIICTO COCTOAHUA: ITapaMCTPhI LCIIN.

MonenupoBanue 3TalIloB, IIOCTAaHOBKA LEeJIeH, IIOCTPOEHUE WH(POPMAIIMOHHOM
CTPYKTYpHO-(QYHKIIMOHAIBHON Cpeabl, mocTtpoeHue sormueckoit cpemsl CYBJ/l. Bepuduxamms.
[Mpumeps! nporpammupoBanus norudeckux cpen CYB/L, B cpene MATLAB, Hadoop.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! MYJIFTUMEANA IPOEKTOPOM U DKPAHOM, PaOOYMMHU KOMIIBIOTEPaMH C
ycTaHOBJIEHHBIM TTakeToM Matlab Bepcuu 2019 u BbIlie, MapKepHOH TOCKOH ¢ MapKepaMH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

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

2. Cucremsbl-Ha-kpuctasie. [IpoektupoBanue u passurtue [Tekcr] :/ B. Hemynpos, I'Maptun. - M.:
TEXHOC®EPA, 2004. - 216

JlononHuTEIBbHAS IUTEPaTypa
1. Winning the SoC Revolution: Experience in Real Design / ed. by G. Martin, H. Chang. — Kluwer
Academic Publishers, 2003. — 301 p.

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

https://www.riscv.org

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— mpopaboTKy ydeOHOro marepuana (o y4eOHOH M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, MPEJHA3HAUYCHHBIX ISl CAMOCTOSITEIEHOTO H3yUeHHS

— peleHHe 3ajad, MpeUlaraeMbIX CTYACHTaM Ha NMPAKTUYECKUX 3aHSATHAX M B Ka4yeCTBE KYPCOBOTO
3a7aHus,

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHJIUBUTyaJbHBIX KOHCYIIBTALUH.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamaTbcs 3a KOHCYNIBTALMSMU K
JIEKTOPY WJIH IIPENOaBaTeINIo, BEAYIIEMY 3aHATHS.



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
KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

Pa3paborunk: I'1O. XpenHos, 3aBeayronuii kaheapoit



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. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus aucuuiuinabl «IIpoextupoBanne Cuctem-Ha-Kpucramiey o0ydaromuiicst JOIKeH:

3HATH:
OmnajieHne CTYJCHTaMH HAaBBIKOB CO3JIaHHS IOIXOJ0B, METOIOB U MOJENCH aHanmu3a JUHAMUKH
poueccoB HHPOPMALMOHHOTO TPOTHBOOOPCTBA PA3IMUHOTO XapaKTepa

yMeThb:
CryneHTsl TPUOOPETYT MPAKTHUECKHE HABBIKH MMPUMEHEHUST PUCK-MOJIENICH M METOJIOB, YUHUTHIBAIOIIIX
MHOTOMEPHOCTh JaHHBIX ISl MICHTU(DUKALUY ITapaMeTpOB BeO-aTak, a TaKkKe M3BICUCHUS 3HAHWUU B
WH(POPMAIIMOHHOM MTPOTHBOOOPCTBE

BJIA/I€Th:
[IprobpeTeHrne yMeHUsT MHTEPIPETHPOBATH TONYYCHHBIC PE3YNbTAaThl IS MOCTPOCHHS CIICHAPHUEB,
NPOTHO30B, TPUHATUS PEHNICHWH C [EeNbl0 TPOTHBOICHCTBUS BEO-UHBEKIMOHHBIM arakaM |
OOBSICHEHUS] ~ XapaKTepa BO3HUKAIONIMX B  WHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX  CHCTEMax
WHITUICHTOB WH(OPMAIMOHHON 0€301TacHOCTH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




Cemecrtp: 2 (Becennuit)

Bomnpocsr:

1. MeToj010THsI CHCTEMHOTO aHAJIN3a PUCKOB MH()OKOMMYHHUKAIIHA.

2. I[loHsATHE COCTOSTHUI CIOKHBIX CHCTEM B YCIOBUSIX WHPOPMAIIMOHHON BOMHBEI.
3. Ilpumepsl nHGOPMAIIMOHHON BOWHBI.

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

Cemectp: 3 (Ocennuii)
Bompocsr:

1. Meroapl aHanM3a PUCKOB M MaTEMaTHYeCKHE METOJbI, HCIIOJb3yeMble B HHTEIUICKTYaJIbHBIX
cucTeMax HH(GOPMAIIMOHHOHN 0€30MacHOCTH.

2. O1ieHKa SKCTPEMaNIbHBIX PUCKOB. METPUKH [IJIs1 OLIEHKH PUCKOB.
3. Iloctpoenune nHGOPMAITMOHHON CTPYKTYpHO-(QYHKIIMOHAILHOW cpebl BeiaeneHHon CYB/I.

3a Kax70e 3aJaHue CTYICHT TOJy4aeT OLIEHKY B COOTBETCTBHM C TAONUICH KPUTEPUEB OIICHUBAHMS.
DTa OICHKa YYUTHIBACTCS MIPYU CEMECTPOBOU aTTECTAIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

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

2. OHTOJIOTHS B OMMCAHUU CTPYKTYPHl M (DYHKIMH CUCTEMBI, €€ JMHAMHYECKHX CILICHApHEeB HAa OCHOBE
Habopa Mozeneil (B KauecTBE MEPEMEHHBIX BHIOMPAIOTCS] HHBECTULIMH, HACEJICHHUE U T. 11.).

3. Knactepublii ananu3. MUHUMaKCHAsI, MHOTOLIEJIEBAs] ONTUMU3ALIMSL. .
4. Maremaruueckas TCOpUs IUTAaHUPOBAHUS IKCIIEPUMEHTA.

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

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

2. Pa3zpaborarh mporpaMmy, HCIHOJIB3YIOUIYI0 HEHPOHHYIO CETh JUIS PELIeHUs 3aJayd KJIACTEPHOTO
aHanm3a Kubep-aTaku Ui 3aJaHHOTO OOBEKTa PUCKA.

3. Pazpaborarh mporpammy, HCHOJB3YIOIIYIO METOABI MHOTOICJICBOM ONTUMH3ALUHN VIS pPEIICHHS
3a/1aui UICHTU(UKAITUN TTyOHHBI POHUKHOBEHUS KHOEp-aTaku B CTPYKTYpYy 00bEKTa pHCKA.

Cemecrtp: 2 (Becennuit)

[TpumMepsl OuieToB [Ist TpoBeaeHus AuddepeHIInaNbHOTO 3a4ETa!
buner 1.

1. Mozenu oLleHKH 9KCTPEeMaIbHOTO pUCKa KHOep-aTaky.

2. Pa3zpaborare mporpamMmy IO TIPUMEHCHHIO HEHPOHHBIX CceTed s aHaiM3a CleHapueB
MIPOHUKHOBEHUS 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 JIA PCIICHHUA 3aladd OLCHKU
COCTOSIHMS 3AIUIIIEHHOCTH 3aJaHHOTO o0BbeKTa pHuCKa.

Cemecrtp: 3 (Ocennuii)

[Tpumeps! OnIeTOB ISt IPOBEACHUS SK3aMEHA:

buner 1.

1. ITapeTo-onTUManbHOE pelIeHne MUHUMAKCHON 3a/1a4i HH(OPMAIIMOHHOTO IPOTHBOOOPCTBA.

2. AnroputMbl pelIeHHs 3a1a4u 00yUYeHNSI MHTEIUIEKTYaJIbHON CHCTEMBI OOHAPYKeHHs KnOep-arax.
buner 2.

1.06na4yHble penieHus Mo CO3JaHUI0 MHTEIUICKTYallbHBIX CUCTEM OOHApPYKEHUsI KHOep-arak.



2. ANTOpUTM peleHHs 3aJa4ll OIeHKH HeoOxXxoauMoro pecypca laaS-cuctemsl Juisi uaeHTH(DUKAIUH
Havaja KuOep-araxu.

Kputepun onennBanus

- omenka «omm4HOo  (10)»  BbICTaBNSieTCS  CTYAEHTY,  IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BBICTaBIsIeTCS  CTYJCGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! MPOTrpaMMBbl TUCITUTUIHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 3aJ]lad, CBOOOIHOE W MPaBWIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- ouleHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYHACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE TPUMEHSITh UX
Ha [IPAaKTUKE NPU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouo (7))) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTCpuall, rpaMOTHO H II0
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3a1a49 HCKOTOPBIC HCTOYHOCTHU,

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

- OLCHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpuall, U 1O CYHICCTBY MU3JIaracT
€ro, yMeeT NpPHUMCHATL IOJYUYCHHBIC 3HAHUSA HaA IPAKTHUKE, HO AOIYCKACT B OTBETC WJIMW B PCUICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH,

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZICET OCHOBHBIMHU paslefaMyd y4deOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEUIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

- OLECHKAa «HEYJOBJIETBOPUTENIBHO (2)» BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HAeT OOJbIIed 4YacTH
OCHOBHOTO COAEp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OmMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

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

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

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

ITpu mpoBeneHnn 3auéTa M SK3aMEeHa OOydaroIEeMyCsl MpPEAOCTaBiseTcss He MeHee 60 MHUHYT Ha
MTOJITOTOBKY.

Omnpoc obyuatomierocs Ha AU QepeHnrnaITLHOM 3a9€Te U DK3aMEHE He JIOJDKEH IpeBbImarh 60 MUHYT.

Bo Bpemsi mpoBenmeHuss 3au€ra M JK3aMeHa OOYYalOIIMECs MOTYT MOJIb30BAaThCS HPOTrpaMMOit
JUCIATUTHHBI, KOMIIBIOTepoM ¢ Matlab u cipaBodHO# crcTeMOH.



