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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enp: M3ydyeHHe TEOPETUYECKHX OCHOB M MPUOOpPETEHUE MPAKTHYECKUX
HABBIKOB  HCIIOJBb30BAaHUS TEXHOJIOTMH HMCKYCCTBEHHOTO HHTEIUIEKTa  JUIs
aBTOMATHU3AlMKU TIPOLECCOB OOHAPYXKEHUs, MPEAYNPEKACHUS U HEUTpaauzaiuu
yrpo3 6e30nacHoCTH UH(POPMAIIUK B KOMITBIOTEPHBIX CUCTEMAX U CETSAX.

3amauu:

- AHaJIM3 COBPEMEHHBIX YyTPO3 KOMIBIOTEPHON 0€30MaCHOCTH U 000CHOBaHHE
HEOOXOJAMMOCTH  NPUMEHEHUS  MHTEIUIEKTyaJdbHBIX  METOJNOB I  HX
HEUTpaIU3aluu.

- 3y4yeHnne MaTeMaTHyecKoro anmapara u allrOpuTMUYECKOT0 00eCTIeUeHU s
cucteM MM, ncnoyib3yeMbIX B 3alIUIICHHBIX CUCTEMAX.

- OCBOEHME METOJAMK IMPOEKTUPOBAHUS M HACTPOWKH HHTEIIEKTYaIbHBIX
JIETEKTOPOB aTaK U AaHAJIU3aTOPOB 3aIUIIEHHOCTH.

-  @opMHpPOBAHHME  HABBIKOB  3KCHEPUMEHTAIBHOIO  HCCIEAOBAHUS
apdexktuBHOCcTH cuctem MW B 3agayax oOecreyeHUs] KOMIIbIOTEPHOM
0€30MacHOCTH.

2. [Inanupyemsble pe3ysbTaThl 00yUYeHHUs 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTATOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pE3yIbTaTe 00yUeHHUs 10 AUCHMILTUHE (MOIYIIO):

OIIK-5 - CnocobeH co3naBaTh MPOrpaMMBbl Ha SI3bIKAX BBICOKOTO M HU3KOTO
YPOBHsI, IPUMEHSTh METO/IBI 1 HHCTPYMEHTAJIBHBIE CPEACTBA IPOTrPAMMHUPOBAHMS
UL perieHusl npodeCcCUOHANBHBIX 3a7a4, OCYUIECTBIATh OOOCHOBAaHHBIA BBIOOD
MHCTPYMEHTApUs IPOrpaMMHUPOBAHUS U CIOCOOOB OpPraHU3aluy TPOTpaMM;

IIK-7 - CpoocobeH pa3pabaTbiBaTh IJIaH MEPONPUATHA 1O 3allUTe
uH(popmanuu B 00bEKTax MHPOpMATU3alMU HA 0a3e KOMIBIOTEPHBIX CHUCTEM, a
TaK)K€ MPOLIECCOB UX MPOEKTUPOBAHUS, CO3JAaHUS U MOJICPHU3ALINH.

OO0yueHnue 1Mo JUCIUIUTHHE (MOJTYJII0 ) IPEIIOIaraeT, 4YTo 1Mo €ro pe3yJibTaram
oOyyaroruiicst Oyier:

3Harth:

- HOPMaTHBHO-TIPABOBBIE JOKYMEHTHI B 00JacTH WHGOPMAIMOHHON U
KOMITBIOTEPHON O€30MaCHOCTH

- COBPEMEHHOE MPOTrpaMMHO-aNnapaTHoe odecreyeHne

- CUCTEMbl aHTUBUPYCHOM 3aIIUThHI

- cpeIcTBa KpunTorpaduuecKo 3aimuThl HHPOpMaIuu

YMeTh:



- TPOBOAUTH OULEHKY d(O@PEKTUBHOCTH peaau3aldd CHCTEM 3alUTHI
nH(OpPMAIIUU W TIOJUTHK O€30MaCHOCTH B KOMITHIOTEPHBIX CHCTEMax, BKIIIOUAS
3alUIICHHBIE ONEpPAllMOHHBIE CUCTEMbI, CUCTEMbI yIIpaBlicHUs Oa3aMu JaHHBIX,
KOMIIBIOTEPHBIE ~ CETH, CHUCTEMbl  AHTUBUPYCHOM  3alllUTHI,  CPEICTBA
Kpunrorpaduyeckoi 3auThl THPOpMaLUu

- y4acTBOBaTh B  YIpaBJICHUU HHPOPMAIMOHHON  0€30MaCHOCTHIO

KOMIIbIOTEPHOU CHUCTEMBI, pa3pabaThiBaTh MIPEIJIOKEHUS o ee
COBEPIIICHCTBOBAHUIO
Baagern:

- HaBBIKAMH aHalM3a HHPOPMAIIMOHHON O0€30MacHOCThIO KOMIBIOTEPHOMN
CHUCTEMBI

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIMHBI (MOYJIST).

OO0mast TPyJIOEMKOCTh AUCIHUIUIMHBI (MOJyJis) coctaBisier 4 3.e. (144
aKaJIeMHUYECKUX Jaca(oB).

3.2. OOvem mucuuIIiMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  pabOTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaau3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KommaecTBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 64 64
B ToM uncne:

3aHATHS JEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO TUMA 32 32

3.3. O6veM mucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOyvarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOIUXCSA C
Mearorn4ecKuMy paboTHUKAMHU U (WIJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TPU NPOBEIACHUU
MIPOMEXKYTOUHOM arTecTanuu coctapisieT 80 akageMuueckux vyaca (OB).

3.4. ITpu oOy4eHuu o UHAUBUAYAJTLHOMY YU€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHHH, 00BEeM JTUCHMIUIMHBI (MOJYJIsI) MOXKET ObITh peaTn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takxke B (hopme
KOHTaKTHOM pabOThl 00YyYaloIIMXCsl C MEAArorHuecKuMu pabOTHUKaMU U (WIIH)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOI>'I IMporpaMmMhbl Ha MHBIX
YCJIOBUAX, IIPU ITPOBCACHUN HpOMeHCYTOqHOﬁ aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |BBeneuue

PaccmarpuBaembie BOIIPOCHL:

- [ToHsITHE MCKYCCTBEHHOTO MHTEIJICKTA.

- IIpuMeps! NIpUKIAIHBIX 3a/a4.

- Tumel 33124 UCKYCCTBEHHOT'O MHTEIJUIEKTA -PErpeccHs, MPOrHO3UPOBaHUE, KiaccuuKays,
KIIacTEepHU3aLHsl.

- OCHOBHBIE OHSTHS — OOBEKTHI U IPU3HAKK, QYHKIHS TOTEPh U (PyHKIMOHAI Ka4eCTBa.
- Bunsr o0yuenus — oOydeHne ¢ yaureieM, o0ydeHne 0e3 YIuTels.

- MaTpu4HbIe orrepanuy u padoTa ¢ makeToM Matlab.

- Marpuis! 1 BEKTOpa.

- CnoskeHHe ¥ CKJISIPHOE YMHO)KEHHE.

- YMHOXeHHE MaTpHILBI Ha BEKTOP.

- YMHOEeHHE MaTpHll, CBOMCTBA.

- OOparHas ¥ TpaHCIIOHUPOBAaHHAs MaTpPHUIIA.

- Peanu3anus ckanspHbIX U MaTpUYHBIX omepanuii B nakere Matlab.

- DJIEeMEeHTHI TPOrPaMMHPOBAHHUS.

- Buzyanuzauust.

- M- ¢aiinbl — Ha3HaYeHHUE, CO3aHNUE, HCIIOIb30BaHNUE.

- Bexropuzauus.

2 |JluneiiHas perpeccus 0JHOM NMepeMEeHHOMN

PaccmarpuBaembie BOIPOCHL:

- [locTaHoBKa 3a/1aun JTUHENHOMN perpeccuu.

- OyHKIUS TUIOTE3BI.

- MeTOI[ HaUMCHbIINX KBAJAPAaTOB U €T0 FeOMeTpH‘IeCKI/Iﬁ CMBICJI.

- MeToJ rpaineHTHOTO CIyCKa.

- I'paduaeckast nHTEpIIPETALINS METO/IA TPAJAUCHTHOT'O CITyCKa.

- [IpumeHeHne MeTOAa TPAMEHTHOTO CITyCKa JUIS PEIICHHs 3a/1a4 JIMHEHHOM perpeccuu 0 JHOH
MEPEMEHHOM.

3 |MHoromepHas JTuHeWHas perpeccus

PaccmarpuBaembie BOIPOCHL:

- [lonsATue npusHaka.

- MHOeCTBEHHOCTh TPU3HAKOB.

- HopmupoBKa Ipu3HaKkoB, F€OMETPUUECKUI CMBICIL.

- MeTozp! perieHus 3ajJa4l MHOTOMEPHOU JINHEHOH perpeccui.

- MeToz rpagMeHTHOTrO CITycKa JUii MHOTOMEPHOU JIMHEHHOH perpeccu.
- [TonuHOMUaneHas perpeccusi.

- AHaNUTUYECKOE PELIeHne 3a1a4l MHOTOMEPHOW JIMHEITHOH perpeccum.
- [Ipobiema HEOOPAaTUMOCTH MATPHIIBI.

4  |Jloructuueckas perpeccus
PaccmarpuBaembie BOIPOCHL:
- [TocranoBka 3agaun Ki1acCUpUKAINN.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
- OLeHUBaHUE alOCTEPUOPHBIX BEPOSTHOCTEN KJIACCOB € IIOMOIIBI0 CUTMOMIHON (DYHKIIMN aKTHBAaLUH.
- Pazpensiroriiast rUIeproBEepXHOCTb.
- MeToasl pelieHus 3a1a4n KIacCH()UKaIUH.
- Jlorapupmudeckas QyHKIUS TOTEPS.
- [IpuMeHeHHe TPaIMEHTHOTO CIYCKa U APYTUX METOIOB ONTHMHU3ALIHH.
- MHOroKmaccoBas KlacCU(pUKanus — «OJHH MPOTHB BCEX».
- Perynapuszanusi.
- [IpoGrema epeoOydeHus.
- Penykuus Becos.
- PerynspuzoBaHHas JInHeNHas perpeccusl.
- PerymnsipusoBaHHas JIOTHCTHYECKAS PETPECCHSL.

5 |BBeneHue B HEHPOHHBIE CETH

PaccmarpuBaembie BOIIPOCHL:

- UTo Takoe HEHPOHHBIE CETH.

- buosornyeckuil HEUPOH U MO3T.

- ApXUTeKTypa HEHPOHHBIX CeTeil.

- IIpuMeps! NpuKIagHBIX 3a7ay.

- IlepcenTpoH.

- OyHKINMU aKTHBALUY NIEPCENTPOHA.
- OOyueHue nepcenTpoHa.

- [loHsATHE TMHENHON Pa3AeIMMOCTH.
- MHoroksaccoBas KJiacCupuKanus.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

IJ:;QH HaumenoBanue nabopaTopHbIX paboT / KpaTKoOe cofepKaHue
1 |3nakomctBO c maketoM MATLAB

Wzydenue nuaTepdeiica. BrimomHeHHE 0a30BBIX MATPUYIHBIX OMEPAIUii: CI0KECHUE, YMHOKECHUE,
TPpaHCIIOHUPOBAHUEC.

2 |Bumsyamuzanus nanaeix B MATLAB
IMoctpoenue rpapukoB GyHKIHNA, THArpaMM paccessHUS. VIMITOPT 1 IepBUYHBIA aHAIN3 JaHHBIX.

3 [Pa3zpabotka cuctemsl nporuosupoBanus (MHK).
Peanuzanus meToa HAMMEHBIINX KBaAPATOB [UIsl IMHEHHON PErpecCuu OJTHOM EPEMEHHOM.

4 |Pa3zpaboTka CUCTEMBI IPOTHO3UPOBAHUS (TPaIUCHTHBIN CITYCK).
Peanu3zanus nMHEHHON perpeccuu ¢ MCNoJIb30BaHUEM METOJia rpajneHTHoro ciycka. CpasHenue ¢ MHK.

5 |Busyanu3zanus paboThl IpaIM€HTHOTO CITYCKA.
[ocTpoenue rpaMKoB TPACKTOPHH CITyCKa M HOBEPXHOCTH (DYHKIIUH HOTEPb.

6 |MHoromepHas JHUHEWHHas perpeccusi.
PeaJ’lI/I?:a[H/IH IIPOTHO3UPOBAHWA HA OCHOBE HECKOJIBKUX IIPU3HAKOB. HO}IFOTOBK& JTAHHBIX.

7 |HopMupoBKa mpu3HAKOB.
I/ICCHe}lOBaHI/Ie BIIMAHUA MaCHITaGI/IpOBaHI/IH IIPU3HAKOB HA CKOPOCTHh CXOAUMOCTH I'PaIUCHTHOT'O CITyCKa.

8 |llonmmHOMHATBHAS PETPECCHSL.
HOCTpOCHI/IC MOICIH, y‘II/ITLIBaIOIIIeﬁ HEJIMHCHHEBIC 3aBUCUMOCTH MCIKAY IPpU3HAKAMHU U HCJ’IGBOﬁ
MEePEMEHHOM.

9 |AHanMTHYECKOE PEIICeHHEe MHOTOMEPHOU PErPECCHH.

Pemenue 3agaum perpeccuu ¢ moMoInbpio HopManbHoro ypaBaeHus (Normal Equation).




/o

HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

10

Jloructuueckas perpeccusi.
BI/IHapHaﬂ KJ'[aCCI/Iq)I/IKaHI/IH. HOCTpOGHI/Ie KJ'IaCCI/I(l)I/IKaTOpa JJIA pa3aCJICHU JaHHBIX Ha JIBa Kjlacca €
HCIIOJIB30BAHUCM CI/IFMOI/II[HOf/i (l)y}IKIII/II/I.

11 |Busyanusanus rpaHuIlbl IPUHATHS PEIICHUH.
TocTpoeHue pa3aessoiieit TMIePIUIOCKOCTH TS IOTHCTHIECKOI PEerpeccu.
12 |®yHkumu NOTEPh A KIACCH(PHUKAIHH.
Nzyuenue norapudmmdeckoit pyHKInu moreps (log-loss). CpaBHEHHE ¢ KBaAPATHIHON OMIHOKOM.
13 |IIpob6rema nepeoOydeHuUs.
Hemonctpanus 3¢ dekra nepeodydeHus Ha MPUMepe MOTHHOMUATIBHON MOJICITH.
14 |Perymnsipuzarusi.
Ipumenenue L2-perynsapusaiuu s 60ps0bI ¢ IepeoOyUeHHEM B IHHEIHON perpeccuu.
15 |Perynsipu3oBaHHas JOrMCTUYECKAs! PErPECCUS.
Peanmzanus knaccupukaTopa ¢ peryispusanueil s yrydmeHus 06o0maronieil ciocoOHOCTH.
16 |[MmHoroknaccoBas kinaccudukarys (One-vs-All).
Peanmzanms Metona "ouH MpOTHB BeeX" I 3a/1a4y KIacCU(HUKAIIMY Ha HECKOIBKO KIIACCOB.
17 |BBeneHue B HEHPOHHBIC CETH.
Mopens nepcentpona. [IporpaMMHas peanusanus npocTeiiero nepcenTpoHa 1 ero o0y4yeHue.
18 |HccnenoBanue GyHKUIUN aKTUBAIUU.
CpaBHeHHE CUTMOUIBL, THIIepOoamyeckoro Tanrenca u ReLU. Busyanmzamnus ux rpadukoB u
HPOU3BOIHBIX.
19 |[IpoGiiema TMHEWHON pa3IeIMMOCTH.
Peanuzanus noruueckoro snementa XOR u n1eMoHCTpanus orpaHUYeHUH OAHOCIOHHOTO NEPCENTPOHA.
20 |MHOroCIONHBIN MEPCeNnTPOH.
[TocTpoenue mpocToii ABYXCIOWHON HEHPOHHOU ceTu A pemeHus 3agaun XOR.
21 ([Tpumenenue U nns neTeKTUpOBaHUS aHOMAIIUM.
IMoctpoenne moxemn (One-Class SVM ui Ha OCHOBE JIOTHCTHUYECKOH perpeccun) Juis ToMcKa BHIOPOCOB B
CeTeBOM TpaduKe.
22 |Knactepuzanusi JTaHHBIX.
Peanmzanus anroputma k-cpennux (k-means) s rpynnupoBKY JaHHBIX O COOBITHAX O€30TMACHOCTH.
23 |OreHka KkauecTBa MOJIENEN.
Pacuer MeTpuk kinaccudukanuu: accuracy, precision, recall, F1-measure. [Tocrpoenre ROC-kpuBoii.
24 |Uroroaas pabora.
Pa3paboTka MHTEIIEKTyaIbHOro MOIyJsl. CKBO3HOE MPOSKTHPOBAHKE: OT NPeaoOpabOTKH JaHHBIX JI0
00y4YeHUsI U OLICHKU MOJICIIHN [UIS 331241 KOMITBIOTEPHOI 0€30I1aCHOCTH.
4.3. CamocrosiTenbHas paboTa 00y4aroImmXCs.
No
Bun camocrosTensHO# paboThI
/1
1 |M3ydeHue MOMOTHUTEIHHOM JIUTEPATYPHI.
2 |[ToaroroBka k 1a0OpPaTOPHBIM pabOTaM.
3 HOIITOTOBKa K HpOMC)KyTO‘-IHOﬁ aTTeCTalluu.
4 | IloaroToBKa K TEKyLEeMy KOHTPOJIO.

4.4. [lpuMmepHbIN NEpEYEHb TEM KYPCOBBIX IPOEKTOB




KypcoBbie paboThl (ITPOEKTHI) HE MPETYCMOTPEHBI

5. Ilepedenr wu3maHuii, KOTOpHIE PEKOMEHAYETCS HCIIOIL30BaTh IIPU
OCBOCHUH JUCHUIUIUHBI (MOIYJIA).
Ne
n/a
1 | Heiiponnsle cetu B Matlab MacnoBa A.A. https://reader.lanbook.com/book/121856#3
VYuebHoe nocobue banruiickuii

bubnmorpaduyeckoe onucanue Mecro nocryna

rOCy/IapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET
«Boenmex» numenu [.®. YcTunona, - 165 c. -
ISBN 978-5-906920-72-0 , 2017

2 | HeiipoHHble CETH U TEHETUYECKUN aITOPUTM https://reader.lanbook.com/book/171312
[MImatos I'. T1. Yue6Hoe mocobue Trepckoit

roCyJJapCTBEHHBIN TEXHUYECKUM YHUBEPCHUTET,
- 200 c. - ISBN 978-5-7995-1007-7 , 2019

3 Mopaenu 1 MeTo/1bl UCKYCCTBEHHOTO https://reader.lanbook.com/book/157579#3
nateuiekTa [lenpxosa T.I'., Bainmreiin 10.B.

Yyebnoe nmocodue Kpacnosipck: Cub. denep.
yH-T, - 116 c. - ISBN 978-5-57638-4043-8 ,
2019

6. IlepeuyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HWCIIOJIL30BAThCS IIPH
OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).

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

Hayuno-texanueckas o6ubnuorexka PYT (MUUT) (http:/library.miit.ru).

O6pa3zoBarenbHas miatdopma «tOpaiit» (https://urait.ru/).

O6mme wuHPOPMAIMOHHBIE, CIPABOYHBIE M  TOUCKOBBIE  CHUCTEMBI
«Koncynbrant Ilmroc», «I'apanm.

DNEeKTPOHHO-0MOIHOTEeYHAs cucrema U3/1aTeIbCTBA «JlaHb»
(http://e.lanbook.com/).

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

7. IlepedueHb  JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CIedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

Microsoft Internet Explorer (unu apyroii 6paysep).
Omneparnuonnas cucrema Microsoft Windows.
Microsoft Office

[Taket mpukiagueix nporpamm MATLAB



[Taket mpukiagubix nporpamm MATCad
Adobe Reader

8. Omnmcanne MaTepuaaIbHO-TEXHUYECKOW 0a3bl, HEOOXOmMUMOW IS
OCYIIECTBIIEHHUS 00pa30BaTEIHLHOTO MPOIlecca MO AUCIUTIINHE (MOJIYIIIO).

YdeOHbple ayIuTOPUU ISl MPOBEACHUS Y4YEOHBIX 3aHSATHI, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON U HA0OpaMu JIEMOHCTPAIIMOHHOTO 000PYI0BaHUSI.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3adeT B 5 cemecTpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OrneHOYHbIE MaTepUabl, IPUMEHSIEMbIE TIPU MPOBEACHUH MPOMEKYTOUHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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