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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hens: M3ydeHue TeOpeTUYECKHX OCHOB M MPUOOpPETEHHE MPAKTHUYECKUX
HABBIKOB  MCIIOJb30BAHMSI TEXHOJOTMH HCKYCCTBEHHOI'O MHTEIUIEKTa  JUIs
aBTOMAaTHU3alUKM TMPOIECCOB OOHAPYKEHUS, MPEAYNPEKICHUS U HEUTpaIn3alnuu
yIrpo3 0e30nacHOCTH HHPOPMAaLUK B KOMIIBIOTEPHBIX CUCTEMAX U CETAX.

3anauu:

- AHaIM3 COBPEMEHHBIX YTPO3 KOMITbIOTEPHOU 0€30MaCHOCTH U 00OCHOBaHUE
HEOOXOJMMOCTH  TNMPUMEHEHUS  MHTEJUICKTyalbHBIX  METOJIOB  JUJII  HUX
HEUTpan3aIuu.

- M3ydyeHune MaTeMaTHYECKOTO arnmapara U allrfOpUTMAYECKOTO o0ecredeHust
cucrem NN, ucnonp3yeMbIX B 3alIMILIEHHBIX CUCTEMAX.

- OcBOEHHE METOJMK MPOEKTHPOBAHUS U HACTPOMKU HHTEIUIEKTYaJbHbBIX
JIETEKTOPOB aTaK U aHAJIU3aTOPOB 3aIUIIICHHOCTH.

- @opMHpOBaHUE  HAaBBIKOB  AKCIEPUMEHTAIBHOTO  HCCIEIOBaHUS
abpdextuBHOCTH cucteM MU B 3amadax oOecnedeHUs KOMIIBIOTEPHOM
0€30MacHOCTH.

2. [Inanupyemsble pe3yibTaThl 00yUYeHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOU
nporpamMmbl (KOMIIETEHLIUI) B PE3yIbTaTe 00yUYEHUs MO0 TUCHMIUIMHE (MOIYIIO):

OIIK-5 - CniocobeH co3aaBaTh IporpaMMBbl Ha SI3bIKaX BHICOKOTO U HU3KOTO
YPOBHS, IPUMEHATh METO/IbI 1 HHCTPYMEHTAIbHBIE CPEICTBA MPOTPAMMHUPOBAHHS
JUIsL perieHusl npoeCcCUOHANBHBIX 337a4, OCYLIECTBISTh OOOCHOBAHHBINA BHIOOD
WHCTPYMEHTApUs MIPOTPaMMUPOBAHUS U CIIOCOOOB OPTaHU3aMU IPOTPaMM;

IIK-7 - Cnoocoben pa3pabarbiBaTh IUJIaH MEPONPHUATUNA MO  3aIUTE
uHpopmaImu B 00beKTax MH(POpMaTU3aMK Ha 0a3e KOMIBIOTEPHBIX CHUCTEM, a
TaK)Ke MPOIIECCOB UX MPOEKTUPOBAHUS, CO3JaHUS U MOJICPHU3ALIUY.

OOGy4enHue 1o qucuUILUIMHE (MOAYJII0) IPEANoJaraeT, YTo Mo ero pe3yibTaTaM
oOyuatoruiicst 0yier:

3HaTh:

- HOpPMATHUBHO-TIPABOBbIE JOKYMEHThl B 00yacTh WHGOPMAIIMOHHOW H
KOMITBIOTEPHOU O€30MaCHOCTH

- COBpPEMEHHOE MPOrPaMMHO-aMapaTHOE 0OeCcTIeueHne

- CHCTE€MbI aHTUBUPYCHOMU 3aIUTHI

- CpeJIcTBa KPUINITOrpadpuyeCcKoi 3a1uThl HH(QOpMaLIUU

YMerh:



- TMPOBOAUTH OLEHKY J((EKTUBHOCTH peaTu3aldyd CUCTEM 3aIUThI
uH(pOpMAIMU U TMOJMUTUK O€30MaCHOCTH B KOMIBIOTEPHBIX CHUCTEMAax, BKIIIOYAS
3allMIICHHbIE ONEPALMOHHBIE CUCTEMbl, CUCTEMBI yIpaBieHHs 0a3aMu JaHHBIX,
KOMIIBIOTEPHBIE ~ CETH, CHUCTEMbl  AHTHUBUPYCHOM  3alIUThl,  CpEICTBa
Kpunrorpadguueckon 3amuTbl HHGOPMAITUH

- yyacTBOBaTb B YIpPaBJICHUH HHPOPMAIIMOHHON  0E€30MaCHOCTHIO

KOMITBFOTEPHOM CHUCTEMBI, pa3pabaThIBaTh NPEIIOKEHUS o ee
COBEPILICHCTBOBAHUIO
Baagern:

- HaBbIKaMM aHaiMu3a HH()OPMALMOHHOW 0E€30MacHOCTbI0 KOMIBIOTEPHOM
CUCTEMBI

3. O06beM TUCIMIUTAHBI (MOTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6mast TpyInOEeMKOCTh AUCIUIUIMHBI (MOIyJis) coctaBiser 4 3.e. (144
aKaJeMHUYeCKUX daca(oB).

3.2. OOvem mucuuIIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyyaronuxcst €  MENarorM4yecKUMM  paboTHMKaMu W (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluyd 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIIOBUSX,
IIPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonTtaktHas paboTa mpu npoBeIeHNH yIeOHBIX 3aHATHH (BCETO0): 64 64
B tom uucre:

3aHATUSA JIEKIIUOHHOTO THUIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM auCHUIUIMHBL (MOIyJisg) B (opmMe caMOCTOSTENbHONW padoThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydaroImMXCA C
NearorndyecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBJIEKAEMbBIMH K peain3aliu
o0pa3oBaTeapbHON HporpaMMbl Ha HWHBIX YCJIOBHUSX, @pPU IPOBEICHUH
IIPOMEKYTOUHOM aTTecTaluu cocrapiser 80 akaneMuuecKux yaca (OB).

3.4. Ilpu oOy4eHHnH 110 MHAUBUAYAIbHOMY YIYCOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Yy4YeHHH, 00BEM IUCIUIUIMHBI (MOIYISI) MOKET OBITh peaan30BaH
MIOJTHOCTBIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B popme
KOHTAaKTHOW PabOThl O0ydaloImUXCsl ¢ MeAarorudeckKuMu paboTHUKaMH U (WJIH)




JIMaMu, IPUBJICKACMbIMU K pCaIM3aluu O6p330BaTCJ'H)HOI71 IMporpaMmMbl Ha MHBIX
YCJIOBUAX, IIPU IMTPOBECACHUN HpOMe)KYTO‘IHOﬁ arTeCcTanuu.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIIA).

4.1. 3aHATHA TEKOIUOHHOT'O THUIIA.

y TemaTrka JIEKITMOHHBIX 3aHATHM / KPATKOE COJEPIKaHHE
/1

1 |BBenenue

PaccmatpuBaemble BOIIPOCH:

- [loHsiTHE MCKYCCTBEHHOTO MHTEIIEKTA.

- [Ipumeps! npUKIaaHbIX 3a4a4.

- Turel 33124 UICKYCCTBEHHOTO MHTEJUIEKTA -PErPeccHsi, TPOTHO3UPOBaHUE, Kilaccu(uKays,
KJIacTepu3anusi.

- OCHOBHBIE TOHATHUS — OOBEKTHI U IPU3HAKH, (YYHKIMA OTEPh U PYHKIIMOHAI Ka4eCTBa.
- Bunsr o0yuenns — o0ydeHne ¢ yantenem, o0ydeHne 0e3 yauTes.

- MaTpu4HsIe oriepanuy u padoTa ¢ makerom Matlab.

- Marpurs! 1 BeKTOpa.

- Cio)XeHHe ¥ CKUIIPHOE YMHOKEHHE.

- YMHOEHHE MaTPHIIbI Ha BEKTOP.

- YMHOXEHHE MaTpHll, CBOWCTBA.

- OOparHasi ¥ TpaHCIIOHUPOBAaHHAsI MATPUIIA.

- Peanu3anus ckanspHbIX ¥ MaTPUUHBIX omepanuii B nakete Matlab.

- DJIeMEHTHI IPOTPAMMHUPOBAHHS.

- Buzyanuzauus.

- M- ¢aiinbl — Ha3HAYCHKE, CO3AaHUE, HCTIONB30BaHHUE.

- Bekropuzauus.

2 |JIluHeitHas perpeccus OJTHON EpeMEHHOM

PaccmarpuBaeMble BOIPOCHL:

- [TocTaHoBKa 33124y JINHEHHOM PETPECCHH.

- OYHKIMS TUTIOTE3bI.

- MeTo1 HaMMEHBIINX KBAJPATOB U €r0 T€OMETPUUECKUNA CMBICI.

- MeToJ1 rpaIueHTHOrO CITycKa.

- I'padpuaeckast nHTEpIIPETALINS METO/IA TPAANCHTHOTO CITyCKa.

- [IpuMeHeHne MeToAa IPaJUEHTHOTO CIIyCKa JUIsl pELIeHN 3a/1a4 JIMHEHHON perpeccun 01HOM
[IEPEMEHHOM.

3 |MHoromepHas JIMHEHHAs perpeccus

PaccmarpuBaeMble BOIPOCHI:

- [IonsTue npusHaka.

- MHO€eCTBEHHOCTh IPU3HAKOB.

- HopMupoBka npu3HakoB, reOMETPUYECKUNA CMBICI.

- MeTojibl pelieHus 3aja4i MHOTOMEPHOW JIMHEHON perpeccuu.

- Meron rpagueHTHOrO CIycKa JUisi MHOTOMEPHOH JIMHEHHOW PErPECCHM.
- [lonuHOMUanbHas perpeccusl.

- AHaNTUTHYECKOE PELICHUE 3a/1a4dl MHOIOMEPHOU JIMHEWHOM perpeccum.
- [IpoGema HEOOPATUMOCTH MaTPHILIBL.

4 |Jloructuyeckas perpeccus
PaccMarpuBaeMble BOIIPOCHL:
- [locTanoBKa 32124 KIlaCCU(HUKALIUH.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- OLeHHUBaHHUE allOCTEPUOPHBIX BEPOSITHOCTEH KJIACCOB C IIOMOLIBI0 CUTMOMIHON (PYHKIMH aKTHBALIHH.
- Pasnenstromiasi runeprioBepXHOCTb.

- MeTonp! penieHus 3a1a4n KIacCH(pUKaLUH.

- Jlorapudmudeckast QyHKIUS IOTEPH.

- [IpuMeHeHre rpaAneHTHOTO CITyCKa U APYTUX METOJ0B ONTHMH3ALNH.
- MHoroknaccoBas KJ1accu(HKanus — «OAUH MIPOTHUB BCEX).

- Perynspuzanus.

- [Ipo6niema nepeoOyueHUsL.

- Penykuus Becos.

- PerynspuzoBanHas nHelHas perpeccusl.

- PerynsipusoBaHHas JIOTHCTHYECKAS PETPECCHSI.

BBenennie B HEMpOHHBIE CETH
PaccmarpuBaeMble BOIPOCHI:

- Uto Takoe HEHPOHHBIE CETH.

- buonoruyeckuii HEUPOH U MO3T.

- ApXUTEKTypa HEHPOHHBIX CETEH.

- [Ipumeps! npuKIaaHbIX 3a4a4.

- [lepcenTpon.

- OyHKIINY aKTUBALUH MEPCENITPOHA.
- OOyueHne nepcenTpoHa.

- [loHsiTHE TMHENHON Pa3aeIUMOCTH.
- MHoroksaccoBas KjlacCu(HUKaIus.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThI

HaunmeHnoBaHue 1abopaTopHBIX paboT / KpaTKoe coziepKaHue

3nakomMcTBO ¢ maketoM MATLAB
Wzyuenune nnrepdeiica. BoinonHenne 6a30BbIX MATPUYHBIX ONEPALHIA: CIIOKEHUE, YMHOXKXEHHE,
TPaHCIOHUPOBAHHUE.

Buzyanuzanus nanasix B MATLAB
IMTocTpoenue rpadukoB GyHKIMH, THarpaMM paccesiHus. VIMIIOPT 1 MepBUYHBINA aHAIN3 TaHHBIX.

Pa3pabotka cuctemsl mporHozupoBanus (MHK).
Peanmaum{ METOJla HAMMCHBIINX KBAaAPATOB IJIsA JIMHEHHON perpeccun OZ[HOfI HepeMeHHOﬁ.

Pa3paboTka cuctempl IPOrHO3UPOBaHUS (TPaIUEHTHBIN CIIYCK).
Peanuzanus mTuHEHHON perpeccHy ¢ HCIIOIB30BaHUEM MeTo/1a rpagueHTHoro cimycka. Cpasaenne ¢ MHK.

Busyanusanus paboThl TpaUeHTHOTO CITyCKa.
ITocTpoenue rpahuKOB TPACKTOPHUH CITyCKa M MOBEPXHOCTH (DYHKIIUH MOTEPD.

MHoromepHas JIMHeiHas perpeccus.
Peaﬂﬂ?;al.lldﬂ IMPOTHO3UPOBAHNA HA OCHOBE HECKOJIbKUX IMIPU3HAKOB. HO[[FOTOBKa JaHHBbIX.

HopmupoBka npu3HakoB.
I/ICCJ'ICZ[OBaHI/Ie BIIMAHUWA MaCIHTa6I/IpOBaHI/I5[ IMPU3HAKOB HAa CKOPOCTH CXOANMOCTHU I'PAJUEHTHOI'O CITYyCKa.

[TonuHOMMaNIbHAS pErpeccus.
[HocTpoenue Moaeny, yUUTHIBAIOLIEH HETMHENHbIE 3aBUCUMOCTH MEKIY IPU3HAKAMU U LIEJEBOM
[IEPEMEHHOM.

AHaIUTHYECKOE peuieHuce MHOI‘OMCpHOfI perpeccun.
Perienue 3amaun perpeccun ¢ moMoIIb HopmanbHoro ypasaenus (Normal Equation).




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

10

Jloructuueckas perpeccus.
Bunapras xnaccudpukamnms. [loctpoeHne xinaccudukaropa A pa3fae’eHns JaHHBIX Ha JIBa Kjacca C
HUCIIOJIb30BAHHUECM CHFMOH,I[HOP‘I (I)yHKLII/II/I

11 |Busyanusauus rpaHULbl IPUHATHUS PEIICHUI.
[Toctpoenue pazaensronieii TUIEPIIOCKOCTH AJIsL TIOTUCTUUECKON perpeccuu.
12 |®yskumu noTephb A KIacCU(UKAIIH.
Wzydaenne norapudmmdeckoit pyHkunu noteps (log-loss). CpaBHeHHE ¢ KBaAPATHIHOM OMINOKOM.
13 |[Ipobiema nepeoOydeHusI.
JemoHcTpanust a¢dexTa nepeodydeHns Ha IpuMepe MOTHHOMHAIBHOH MOJICIIH.
14 |Perynspusanmsi.
[Mpumenenne L2-perynsapuzanmu uist 60psOBI ¢ TepeoOdydeHHeM B TMHEHHON perpeccuy.
15 |Perynspu3oBaHHas JOTUCTHYECKAs PETPECCHSL.
Peanmzanus xmaccuduraropa ¢ peryispusanuei s yaydmeHns 00001Iaonei CnocoOHOCTH.
16 |Mmuoroknaccoas kiaccudukaius (One-vs-All).
Peanmzanms Metona "ouH MpoTHB BeeX'" MU 3a/1a9 KIACCU(HUKAIIMU Ha HECKOJIBKO KITacCOB.
17 |BBenenue B HEHPOHHBIC CETH.
Monenb nepcentpoHa. [IporpaMMHasi peanu3anust IpOCTEHIIero NepcenTpoHa U ero 00yueHue.
18 |WccnenoBanue QyHKINN aKTUBAIUH.
CpaBHeHHe curmoupl, runepoonmdeckoro Tanrenca 1 ReLU. Busyanuzanus ux rpagukoB u
MPOU3BOIHBIX.
19 |IIpoGieMa JIMHEHHOW pa3eIIMMOCTH.
Peanuzanus noruueckoro snementa XOR u 1eMoHCTpanus orpaHiYeHU OAHOCIONHOTO MEPCENTPOHA.
20 (MHOTrOCTOWHBIN epCenTPOH.
[TocTpoenue mpocToit AByXCIOWHOM HEHPOHHOU ceTu A pemieHus 3agaud XOR.
21 |lIpumenenue MU anst neTeKTHPOBaHUS aHOMAIUH.
IToctpoenne monenu (One-Class SVM niu Ha 0OCHOBE JIOTHCTUYECKOH perpeccuu) Ui IIOMCKa BEIOPOCOB B
CETEeBOM TpaduKe.
22 |Knacrepu3anmsi JaHHBIX.
Peanmuszanus anropurma k-cpenaux (k-means) 771t TpyNIIMpPOBKY IaHHBIX O COOBITHAX O€30IIaCHOCTH.
23 |OreHka KauecTBa MOJIEIEHN.
Pacuer meTpuk knaccudukanuu: accuracy, precision, recall, F1-measure. IToctpoerne ROC-kpuBoii.
24 |Hroromas pabora.
Pa3paboTka uHTEIUIEKTYanbHOTO MOy is. CKBO3HOE MPOEKTUPOBAHKE: OT MPEA0OPaOOTKH JaHHBIX JI0
00Y4CHHS U OLICHKH MOJIEIIH JUTS 3aJa4H KOMITBIOTEPHOI 0€30MacHOCTH.
4.3. CamocrosiTenbHas paboTa 00yJarOIMXCs.
Ne
Bun camoctosTensHOM paboThI
/1
1 |M3ydeHue MOMOIHUTEIHHOM JIUTEPATYPHI.
2 |l[ToxroroBka k 1abopaTOpHBIM paboTaMm.
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTallUH.
4 | IloaroToBKa K TEKyIIeMy KOHTPOJIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX ITPOECKTOB




KypcoBsie paboThI (IIPOEKTHI) HE MPEAYCMOTPEHBI

5. Ilepeuenp wu3IaHHWM, KOTOpPHIE PEKOMEHAYETCS UCIIOIb30BaTh TIIPHU
OCBOCHHUH JTUCIUIIINHBI (MOTYJIs).

Ne
i bubnmorpaduueckoe onucanue Mecto nocryna
1 Hetiponnsie cetn B Matlab Maciosa A.A. https://reader.lanbook.com/book/121856#3

YyebHoe nmocobue bantuiickuii
rOCYJIapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET
«Boenmex» umenu J[.®. Ycrunona, - 165 c. -
ISBN 978-5-906920-72-0 , 2017

2 | HelipoHHbIE CETU U T€HETUYECKUI aITOPUTM https://reader.lanbook.com/book/171312
[[Imatos I'. I1. Yue6Hoe nocobue Trepckoit

rOCYJJapCTBEHHBIN TEXHUYECKUI YHUBEPCHUTET,
- 200 c. - ISBN 978-5-7995-1007-7 , 2019
3 Mopenu 1 METOIbl UCKYCCTBEHHOTO https://reader.lanbook.com/book/157579#3

uaTeiekTa Ileapkosa T.I'., Baiamreiin HO.B.
VYyebnoe mocobue Kpacnosipck: Cub. dpenep.
yH-T, - 116 c. - ISBN 978-5-57638-4043-8 ,
2019

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

Odunmanshseiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texunueckas oudnuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pa3zoBarenbHas miathopma «HOpaiit» (https://urait.ru/).

OOmue WHPOPMAIMOHHBIC, CIPABOYHBIE M  TIOMCKOBBIC  CHCTEMBI
«Koncynprant [lmocy, «["apanTy.

DNeKTPOHHO-O0MOIMOTeYHAS cucreMa U30aTeJILCTBA «Jlaap»
(http://e.lanbook.com/).

DneKTpoHHO-0MOmoTednas cucrema ibooks.ru (http://ibooks.ru/).

7. llepeyeHb  JNHMIEH3UOHHOTO U  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€cleYeHHs, B TOM YMCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

Microsoft Internet Explorer (unmu apyroii 6paysep).
Onepanuonnas cucrema Microsoft Windows.
Microsoft Office

[Taket npukianusix nporpaMmm MATLAB



[Taker npuknagasix nmporpamm MATCad
Adobe Reader

8. OnucaHue MaTepuagIbHO-TEXHUYECKOW 0asbl, HEOOXOAMMOW st
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUTMHE (MOIYJIIO).

VY4eOHble ayIUTOpUM Ui MPOBEACHUS YYEOHBIX 3aHATUN, OCHAILEHHBIE
KOMITBIOTEPHON TEXHUKON 1 HA0OpaMu I€MOHCTPAIMOHHOTO 000PY10BAHHUS.

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:

3auer B 5 cemectpe.

10. OuenouHbIe MaTEPHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAJIBHBIM HOPMATUBHBIM
aktom PYT (MUNT).
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