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1. HEJIM U 3AJAYN TN CIHUATIIVINHBI
1.1. Hean pucuMnInHbI
(opMUPOBAaHHE MPENCTABICHUS O COBPEMEHHOM COCTOSHUM TEOPUH U
IPAKTUKHU [TOCTPOEHMSI MHTEIIIEKTYaJIbHBIX CUCTEM, B TOM YHCIIE C LIEJIbI0 O0ecte-
YyeHHs 0€30MaCHOCTH KOMIIBIOTEPHBIX CUCTEM M CETEM CUCTEM Ha OCHOBE METO/OB
VICKYCCTBEHHOI'O MHTEJUICKTA.
1.2. 3agauu ocBoeHHuS TUCITHIIIINHBI
- (hopMUpOBaHME 3HAHUM, YMEHHIM U HaBBHIKOB B 00JIACTH TEOPUHU U METO-
JIOB UCCTIEIOBAHUS MOJIEJICH MPeICTaBICHHS, XpaHEHUsI U 00pabOTKHU 3HAHUIA;
- OBJIAJICHUS] YMEHHUSIMH U HaBBIKAaMU MPOTPAMMHPOBAHUS 3a/1a4 00paboTKU
3HAHMU;
- (QopmMHupoBaHUE CUCTEMHOTrO 0a30BOr0 MPEACTABICHUS, IEPBUUHBIX 3HA-
HUW, YMEHUHA U HAaBBIKOB CTYJEHTOB 10 OCHOBAM MH)KCHEPUHW 3HAHUM U HEUPOWH-
(opMaTHKe, KaKk JByM HAIPaBJICHUSM ITOCTPOEHHSI MHTEIUIEKTYaIbHBIX CUCTEM;
- (hopMHUpOBaHKE OOIIMX NPEACTABICHUN O MPHUKIAIHBIX CHUCTEMAX HCKYC-
CTBEHHOI'O MHTEJUICKTA.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII
HucuuninuHa «MeToabpl UCKYCCTBEHHOIO MHTEIIEKTa U olecneyeHue 0e3-

OITIACHOCTH KOMHBIOTCpHBIX CUCTEM U CCTCﬁ» OTHOCUTCA K AUCIHUIIIIMHAM 6HOKa
®T]I.

3. IEPEYEHDb IIVTIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JANCIUIIJINHE
[Tponecc n3yueHus: AUCHUIIMHBI «METO/Ibl UICKYCCTBEHHOTO MHTEILJIEKTa U
obOecrieueHre 0€30MaCHOCTH KOMIBIOTEPHBIX CHUCTEM W CETel» HampaBlieH Ha
dbopMHpOBaHUE CIAEAYIOMIUX KOMIETEHIUMI:
I1K-4.1 - CnocobeH aHanu3upoBaTh 3alIMIIEHHOCTh U OIICHUBATh YPOBHb
0€30MacHOCTH KOMITbIOTEPHBIX CUCTEM U CETE

Pe3yqbTaThl 00y4YeHusl, XapaKTepHU3yolue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIIUHN

3HaTh METOJIbI U METOJUKH OLIEHKH 0€30MacHOCTH CUCTEM
3aluThl ”HQOPMAITUU

YMETh IPOTrHO3UPOBATh BO3MOKHbBIE ITYTH pa3BUTHUS JEH-
CTBUM HapymuTess THHOPMAIIMOHHON O€30MaCHOCTH

[IK-4.1 BJIQJICTh METOJIAMHU M CPECTBAMHU OTIPEICIICHUS YPOBHS
3alUIIEHHOCTH U JOBEPHUS B KOMIIBIOTEPHBIX CUCTEMA
BJIa/IETh METOJIAMU M CPEACTBAMH ONPECICHUS YPOBHS
3alUIIEHHOCTH U JOBEPHUS B KOMIIBIOTEPHBIX CUCTEMA
BJIAJETh TIOJIX0/IaMHU K KJIacCU(PUKAINT HHPOPMAITMOHHOMN
CUCTEMBI IO TPeOOBAHUSIM 3AIIUTH HHPOPMAIIH




4. OFBEM JJUCIHHUIIJINHBI
OO611ast Tpy10€MKOCTb JUCHUIIINHBI « MEeTOIbl HCKYCCTBEHHOT'O MHTEIIEKTa
u o0ecrieueHrne 6e30MacHOCTH KOMIBIOTEPHBIX CUCTEM U CETEI» COCTABISIET 2 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHasi popma o0yueHust

. Bcero | Cemectpbl

Buasr yueO6HOM paboThI HACOR 10
AyauTopHbIe 3aHATHS (BCEro) 54 54
B Tom uncie:
Jlexin 36 36
[Tpaktnueckue 3austus (113) 18 18
CamocTosiTtesibHasi pabora 18 18
Buipl npoMexyTOUHO aTTecTaliy - 3a4€T + +
OO0mast TPy 10€MKOCTb:
aKaJEMHYECKHUE YaChl 72 72
3a4.eI. 2 2

5. COAEP’) KAHUE JUCIHUIIJIMHBI (MOJYJIA)
5.1 Conep:kanue pa3jiesioB JUCHHUILUIMHBI M pacnpeaejieHue TPyA0eM-
KOCTH 10 BHJaM 3aHATHH
ouyHasi gopma o0yueHust

Ne IMpax Bcero
Haumenosanue Tembl Copepixanue paszena Jlexn p CPC ’
/1 3aH. 4ac

1 |Bgedenue 6 uckyc- Omnpenenenne HCKyCCTBEHHOTO UHTETI-
CMBeHHbI uHmennexm |1IeKTa. 3aadl HCKYCCTBEHHOTO MHTEN-
nekrta. ctopus pa3BUTHS UCKYCCTBEH-
HOT'O WHTEJJIEKTa KaK Haykd. OCHOBHBIE
MOJIXOJIBI K UCCIIEIOBAHUIO NCKYCCTBEH-
HOTO UHTeIIeKTa. OCHOBHBIC
HaTPaBIICHYSI UCCIIECIOBAaHUN B 00J1aCTH
HMCKYCCTBEHHOTO MHTEJIEKTA.

2 |Bgeoenue ¢ mexnono2uu|OCHOBBI TEXHOJIOTUI OOJIBINUX JAHHBIX.
BIG DATA OcoOCHHOCTH TPUMEHEHHS. APXHUTEKTY-
pBl opranmzauuu cuctem Big Data. Big
Data u Data Mining. Texunomorun bomb-
mmx nanHeix. Hadoop. MudpactpykTypa
oonbimx gannbix. Apache Katka. [Tomxon
MapReduce u ero mporpaMMHEIE peai-
sarmuu. Pome CYBJ[ NoSQL B wunHbpa-
crypkrype BigData. Apache Spark. Ap-
XUTEKTypa paclpelle/ieHHOTO IPHIIOXKe-
Hust Spark. OcHOBHBIC KOHIeNIUU Spark:
RDD u DAG; ocHOBHBIE 3Tambl oOpa-
OOTKM JaHHBIX; 3arpy3ka JaHHBIX U3
BHEIIHETO XPAaHWIMIIA; BBIYHUCICHUS B
Spark; Shuffle mexanusm; ymnpaieHue
namsteio. DataFrame API u Spark SQL.
Cosznanue, HacTpoiika W 3amyck Spark
npoekTa. IlpakTuueckoe NpUMEHEHHE
TEXHOJOTHH  OOJBIIMX  JAaHHBIX  Ha
npuMepax.

3| Mawunnoe odyuenue |BBenenue: 3agaun 00y4eHHs 110 Mperie- 6 2 2 10




nentaM. [IpuMepsl NpUKIaIHBIX 3a1a4.
BaiiecoBckre MeTObI KITaCCH(UKAIIUH.
BeposiTHOCTHAs TOCTaHOBKA 33/1a4U
knaccudukanuy. Hemapamerpudeckas
kiaccudukarys. HopManbHbIi TUCKPH-
MHUHAHTHBIN aHaJIu3.

MeTpuyeckue MEeTOIbI KITaCCU(UKAIUH:
MeTOJ1 OTMKalIIero cocena u ero 0000-
IICHMUS.

Jlunelinpie METOBI KiTacCH(UKAITIH.
ANnpoKcUMaIust U PETrysipu3ais M-
MUPUYECKOro pucka. JInHelHas Mojielb
knaccupukanmui. MeToJ CTOXacTHIECKOTo
rpaauenta. JloructTuueckas perpeccus.
Metoa OnOpHBIX BEKTOPOB. MeTOIbI
BOCCTAaHOBJICHHUS perpeccun. MeTon
HaMMEHBIIUX KBaapaToB. HemapameTpu-
YecKasi perpeccus: AepHOE CrIaKUBaHUE.
JluneitHas perpeccusi. MeTo riaBHbIX
KOMITIOHEHT. HennHelHble METOBI BOC-
CTaHOBJICHUS perpeccuu. MeTo| OMOPHBIX
BEKTOPOB B 3aflauax perpeccuu. Mckyc-
CTBEHHEIE HelipoHHBIEC ceT. [Ipobiiema
MOJIHOTEL. MHOTOCIOHHBIE HEUPOHHBIE
cetu. Knactepuzanus u Bu3yanusaiusi.
Anroputmsel kinactepusanun. Cetn Ko-
x0oHeHa. MHOTOMEpHOE HIKaJTUPOBAHUE.
BgeeHne B 00yueHHe ¢ TOJKPEILICHUEM

Tlooxoou!
npeocmasieHuro
3HAHUL.

Jlornueckas mogens. [Ipoaykiuonnas
Moaenb. @peiimpl. CeMaHTHIECKHE CETH.
Heuértkue cucteMbl 1 HEUETKUIA BEIBOJ

14

Mynemuazenmoie
cucmemul

OCHOBBI TEOpPUM areHTOB W MYJIbTHA-
TeHTHBIX cucTeM. (OCHOBHBIC TOHSTHS.
CoBpeMeHHbIE TMOAXONBl K PEHICHHIO
pacnpeseleHHbIX 3a1a4d. [Ipumeps! 3a1a4,
pelraeMbIX MoCpeCTBOM areHToB. O0Ias
KJIACCU(HUKAIUS areHTOB.

OO6mIas xapakTepPUCTHKA MYJIbTHAT€HTHBIX
cucteM. [IpuMepsl MOCTPOCHUS MYJIbTHA-
reHTHBIX cucTteM. KommektuBHOE TOBe-
JIeHNe areHToB. MoJielnH KOJUIEKTHBHOTO
noseneHus. Buael momeneii. Monenu ko-
omeparuu areHToB. KOHGIHUKTBI B MyITb-
THAreHTHBIX cucTeMax. OCHOBHBIE THIIBI
KOH(QIMKTOB. MeEXaHU3MBI pa3pelicHus
KOH(JIUKTOB. Wnctpymenrtapuii  mpo-
rpammupoBanmst MAC.

14

Ilpumenenue UU 6 3a-
oauax obecneyenus

OOHapyXeHue U TPEIOTBPAIICHUE BTOP-
xeHui. OOHapy:KeHHEe M U3y4YCHUE Bpe-
JIOHOCHOM aKTUBHOCTH Ha KOHEUYHBIX
TOYKAX: MOAKIIOYEHHBIX K CETH pabodmx
CTAaHLUAX, CepBepax, ycTpoiicTtBax HH-
teprera Bemed (EDR). SIEM-cuctemsl.
IIpenotBpamienue yredek WHOOpPMAITIH
(DLP). ObnapyxeHuss u OJOKHPOBAHUS
CeTEeBBIX aTaKk Ha  BEO-NPUIIOKCHHE
(WAF). [ToBeneHuecKmit aHaIN3

14




nercTBUMI
AnanTuBHas ayTCHTH()UKAITHS.

0JIL30BaTeICH

(UEBA).

HUroro 36

18

18 72

5.2 Ilepeyenb J1a00OPATOPHBIX PadOT
He npenycMoTpeHO yueOHBIM TIaHOM
6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBeTcTBUMM C y4eOHBIM IUTAHOM OCBOCHHME JUCUHUILIMHBI HE Tpeay-
CMaTpHUBAET BBIMOJHEHNE KYPCOBOTO MPOEKTA (pabOoThl) MIIK KOHTPOJIbHON paOOTHI.
7. OUEHOYHBIE MATEPHUAJIBI U1 ITPOBEJAEHUSA ITIPOMEXY -
TOYHOM ATTECTAIIMU OBYYAIOIINUXCS MO JUCIUILINHE
7.1. Onucanue nmokasarejieili 1 KpuTepueB OLCHUBAHUS KOMIIETEHIUM
HA Pa3JIMYHBbIX 3Tanax ux (popMupoBaHusi, ONMCAHHUE HIKAJ OLCHUBAHUS
7.1.1 JTan TeKyumero KOHTPOJIs
Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOM aTTeCTaluu
OLICHUBAIOTCSI 110 CIEAYIOLEH CUCTEME: «aTTECTOBAHY; «HE ATTECTOBAH.

Pe3yabTaThl 00yueHus,

Komme- XapaKTepu3youue Kpurepuu
ATTecTOBaH He aTTecToBan
TeHIus ¢ opMUPOBAHHOCTE KOM- OLleHHBAHUSI
neTeH
T1IK-4.1 3HATh METOIBI U ME- Brimosaenue pabot B | HeBbimonHeHwue pa-

TOJUKH OLICHKH O€3-
OTIACHOCTH CHUCTEM
3aIuTH HHGOpMa-
1717

3HaHUE TEOPETHICCKIX
OCHOB TIPUMEHEHHUSI METO-
JIOB HCKYCCTBEHHOT'O WH-
TEJUIEKTA B 3a7ayax o0ec-
rneveHus 0€30IMacHOCTH
KOMIIBIOTEPHBIX CHCTEM U
ceren

CPOK, MPEyCMOT-
peHHBII B pabounx
porpamMmax

00T B CPOK, TIpey-
CMOTpPEHHBIN B pa-
00YHX Mporpammax

YMETh IMPOTHO3HPO-
BaTh BO3MOKHBIC
MyTU Pa3BUTHSA JCH-
CTBUI HapylIuTeNs
nH(pOpMaAITMOHHON
0e30MmacHOCTH

yMeHHe pa3pabaTeBaTh
KOMILJICKC MPaBUJI, TPO-
HeAyp, IPUEMOB H METO-
JIOB, CPEICTB 00eCIICUCHUS
3alIUThl HHPOPMALIMK, B
TOM YHCJIE C HCITOJIb30Ba-
HUEM COBPEMEHHBIX ME-
TOJIOB U MPOTPAaMMHOTO
HHCTPYMEHTApPHUS HUCKYC-
CTBEHHOT'O WHTEJUICKTA

Brimosienue pabot B
CPOK, PEyCMOT-
pEeHHBII B pabounx

nporpammax

Hesrimonnenue pa-
00T B CPOK, TIpe1y-
CMOTPEHHBIN B pa-
0ouux MmporpaMmax

BJIAJIETh METO/IaMH U
CpeICTBaMH OIIpe-
JICJICHUS] YPOBHS 3a-
IIUIIEHHOCTH | JI0-
BEpHS B KOMITBIO-
TEPHBIX CUCTEMa
BIIAJICTh METOJAMH U
CpeICTBaMH OIIpe-
JIeTICHHST YPOBHS 3a-
IIUIIEHHOCTH | JI0-
BEpHS B KOMITBIO-
TEPHBIX CHCTEMa
BJIQJICTh TIOJIX01aMHU
K KJIACCU(PUKAITUN
nH(pOpMaAITMOHHON
CHUCTEMBI 110 TpeOo-
BaHUSM 3aIUTHI

BJIa/ICHNE MHCTPYMEH-
TaJTbHBIMH CPEICTBAMHU
peaNu3yIIMMHU TTOIXO0IbI K
KJIACCU(UKAIIH U TIPO-
THO3HPOBAHHIO YTPO3
Oe3omacHoCTH HH(pOPMa-
IIUH, a TaK JKe OI[CHUBAHUIO
MOCJIEJICTBUM OT peann3a-
1AW yTrpo3 06e301MacHOCTH
nHopmaruu B KC u aB-
TOMaTH3UPOBAHHBIX CH-
cTemMax

Brimosenue pabor B
CPOK, PEyCMOT-
pEeHHBII B pabounx

nporpammax

Hesrimonnenue pa-
00T B CPOK, TIpey-
CMOTpPEHHBIN B pa-
00oumux MmporpaMmax




|I/IH(1)opMaL[I/II/I

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MpoMeKyTOYHOrO KOHTPOJIA 3HaHWM oueHuBaroTcss B 10 ce-
MecTpe Jist 04HOM (hopMbl 00yUeHHS IO IBYXOaILHOM cUCTEME:
«3a4YTEHO»
«HE 3a4TEHO»

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3ymime Kputepuu
3aureHo He 3auTteno
TeHUHus C(hOpPMUPOBAHHOCTE KOM- OLlEeHUBAHUA
NMEeTCeHINH
TIK-4.1 3HaTh MeToabl U Me- |Tect Brinonnenue Tecta Ha | BeinonHeHne MeHee

TOJIMKHM OIICHKHU Oe3-
OIIACHOCTH CHCTEM
3aIuUThl HHPOpMa-
AN

70-100%

70%

YMETb IIPOTHO3UPO-
BaTh BO3MOKHbBIE
MyTH Pa3BUTHS ACH-

Pemenne crannapTHbIX
nmpakTHIeckux 3\SAamaq

TIponemoncTpHpoBa H
BEPHBIN XOJI PEIICHUS
B OOJBITMHCTBE 337144

3aa9u He pPeIIeHBI

CTBUI HapylIuTENs
nH(pOpMaAITMOHHON
0€30MacHOCTH

IIponemoncTpupoBa H
BEPHBIN X0/ pelIeHus
B OOJIBIIMHCTBE 33714

BJIAACTh METOAAMU U Pemenne MPUKIAJHBIX 3a4a4 33[[3‘11/1 HC pCIICHBI
CpeIICTBaMI/I Onpe- B KOHKPETHOU MPEAMETHOU
JleICHNs] YPOBHS 3a- |0071acTH

LIMIICHHOCTH U JI0-
BEpHs B KOMITBIO-
TEpHBIX CHCTEMa
BJIaZICTh METOJIAMH H
CpeAcTBaMH OIpe-
JeJICHUs yPOBHS 3a-
MINIIEHHOCTH U J0-
BEpHS B KOMITBIO-
TEpHBIX CHCTEMa
BJIJIETh MTOJXOJaMHU
K KJIaccu(UKaIIN
WHPOPMALTHOHHON
CHUCTEMBI 110 TpeOo-
BaHMSM 3aIIUTHI
nHpOpMaLUH

7.2 TlpuMepHBbIA NepeYeHb OLEHOYHbIX CPeACTB (THUIMOBbIE KOHTPOJIb-
Hble 3a/IaHMS WJIM HHbIe MaTepHaJbl, HeOOXOAMMBbIEe VISl OLEHKH 3HAHMW,
YMEHUIi, HABBIKOB U (MJI) ONbITA JeATEJILHOCTH).

7.2.1 IlpuMepHbIii IepevYeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTUPOBAHUIO

1.Ecnu mpou3BecTH rpynmupoBKY OOBEKTOB M0 KAKOMY-TO TMIPU3HAKY, TO UX
MOXHO CUHUTATh...?7

CUCTEMOH

o0pa3zom

CTPYKTypOu

IPYIION

2.MoxeT 1 B Ka4ecTBe 00pasza pacCMaTPHUBAThLCS TPYMIHPOBKA COCTOSTHHM




o0BbeKTa yrpaBieHus?

na

HET

3. Uto npuHATO CUUTATh "cUTyalMei" B TEOpUM pacrio3HaBaHUsl 00pa3oB?

paccMOTpeHust 00pasza B CTPYKTYPUPOBAHHOM BHUJIE, OT BBICHIETO K HU3IIEMY
YPOBHIO

COBOKYIMHOCTbh COCTOSIHMM 0OBEKTa, KaKJI0€ M3 KOTOPBIX XapaKTEpHU3yeTCs
OTJINYUTEIHHBIMHA XapPaKTEPUCTUKAMH OOHEKTA

paccMoTpeHHs 00pasa B CTPYKTYPUPOBAHHOM BHUJE, OT HU3IIETO K BBICIIEMY
YPOBHIO

COBOKYIHOCTH COCTOSIHUI 00beKTa, KaxK10e U3 KOTOPbIX XapaKTepu3y-
€TCSl CX0KUMHU XapPaAKTEePUCTHUKAMM 00beKTa

4. B pacno3HaBaHuM OOpa30B CHayana CJeAyeT pacrno3HaBaHUE, a MOTOM
o0yueHue?

HeT

na

5.B ueMm cocTout npobiema pacrno3HaBaHus 00pa3oB?

B 00yUYCHUU

B PACNO3HABAHUM

6.Uto siBIsieTCs pe3yIbTaTOM O0y4eHus?

MOSIBJIICHHE Pa3HBIX peakluid Ha BCE OOBEKTHI OJJHOTO 00pasa

NosiBJIeHHe OJUHAKOBBIX peaKklii Ha Bce 00bEeKTHI 0IHOT0 00pa3a

dbopmupoBaHun 0a3bl JTAHHBIX OOBEKTOB

7. IIpouecc 00y4yeHUs1 JOJKEH 3aBEPIIUTHCA ITyTEM MOKa3a. .. ?

KOHEYHOI'0 YUCJIa 00bEKTOB

JIOTIOJTHUTEIBHBIMHA TTOCKA3KaMU

KOHEYHOT0 YKciia OOBEKTOB U JOMOJHUTEIbHBIMU MOACKAa3KaMU

8. Uto npencrasisieT co0oit aHanu3 o0Opa3oB?

npouecc pacujieHeHHsi o0pa3a BepXHero ypoBHsl, HA 00beKTbl, NMpPH-
Ha/UleKalye HU3IUM YPOBHAM

nporecc 00bequHEeHNsE 00pa30B HUBILETO YPOBHS, B 00pa3, MpUHaIJIeKAIHMI
BEPXHEMY YPOBHIO

IpoLIecC BBIACIECHUS U3 COBOKYITHOCTH 00pa30oB HamboJiee CXOXKUX n3o0pa-
KEHUUN

9. MOXHO 1 CYUTATh MHOXKECTBO M300pakeHUN, 00bEIMHEHHBIX Pa3HBIMU
cBoOMCTBaMH, 0Opazom?

na

HeT

10.Kakoe u3 HuXKeCIeAyoIuX MOHATHI SBISIETCS aHAJIOrOM MOHSTHS "00-
paz"?

CUTYyalusl

COCTOSIHUSI

n300paxeHue

11. OnHoM 13 neHTpaibHbIX 3a7a4 npodiaembl OPO sBisercs?

BbIOOP MCXOJHOT0 ONUCAHNS 00bEKTOB



MHTEPIPETALHMS IOJYYEHHBIX PE3YIbTaTOB
aBTOMAaTHU3alIMs MPOIIEcca paclo3HaBaHusl 00pa3oB
12. IlocnenoBaTenbHOCTh CUTYallMil ¢ YKa3aHUEM, K KaKOMY KJIAcCy OHHU
OTHOCSITCS, Ha3bIBACTCA?
MOCJIEIOBATEIBHOCTh 00yUYEHUs
MOCJIEIOBATENBHOCTh 00pa30B
0o0y4amoumas nocje10BaTeJbHOCTh
MOCIIEZI0BATEILHOCTD N300paKeHHIA
7.2.2 IlpuMepHbIii NepeveHb 3aJaHNH VIS pellleHUs] CTAHAAPTHBIX 3a/1a4
1. CamMbIM U3BECTHBIM CPEIH 3BOTIOLUOHHBIX AITOPUTMOB SBJISIETCS ...
reHeTHYEeCKHH AJITOPUTM
METOJ TPYIIIOBOIO Y4€Ta apryMEHTOB
AJITOPUTM TOUCKA TTI00aIbHOTO SKCTpEeMyMa
ITOPUTM KOHKYPHUPYIOIINX TOYEK
2. Kakoil reHeTH4eCKUii orepaTop HauboJiee BaXKHBIM:
MyTalus
KpoccoBep
WHBEPCUS
3. YUto siBNsI€TCS KIOYEBOW IBPUCTUKON BCEX IBOJIIOLIMOHHBIX METOJIOB?
nepedop BceX 00BEKTOB
0TOOpP HAMJIYYIIHX 00bEKTOB
OTCEUCHHUE JIO)KHBIX 0OHEKTOB
4.CKOJBKO MOKET UMETh TOJIJIEPEBHEB KAXKIBIN U3 y3JI0B OMHAPHOTO Jiepe-

2+
3
4
5. JIroGoit 351eMEHT B MPaBOM 4acTU OMHAPHOTO JepeBa JOHKEH OBITH ....
KOpHS
MEHBIIIE
0oJib1IEe
paBeH
HE UMEET 3HAYCHUS
6. JItoOo# snemMeHT B JI€BOM 4acTH OWMHAPHOTO JepeBa JOJDKEH OBITH ....
KOpHS
MeHbIIIe
OosbILIE
paBeH
HE UMEET 3HAYCHUS
7. ®uznueckuit npunnun aeucteus (PIIJ]) - 3To opueHTUpOBaHHBIN rpad,
BEpIIMHAMU KOTOPOTO SABJSIOTCS (pr3nyeckue o0bekThl B, a peOpamu BxoiHbIE A U
BbIXOAHEIE C TTOTOKH?
aa+
HET



8. Ha kaxoit mogenu 6a3upyeTcst OnucaHue TEXHUUECKON (PyHKITH?
Ha MojeJH ""JYepHbId AIUK"
Ha CTPYKTYPUPOBAHHON MOJAEIH
Ha OpPraHu3allMOHHOW MOJIENN
9. Ckonbko ypoBHe# onrucanusg umeetr O®TI?
1
2
3+
4
10. Ha mepBom ypoBHe omnucanusi ®TD nmpuBoautcs cnenyromas uHGOp-
Malus:
cTaHAapTHas kapta onucanus OTO
caMoe KOPOTKoe KauecTBeHHoe onucanue ®TI
oonee noapoodHoe onucanue T
11. YTO ciy>kUT OCHOBOM JIOTMYECKOTO MOAXOAA MOCTPOCHHSI CUCTEM HC-
KYCCTBEHHOI'O MHTEJIEKTa?
JIOTHKA
OyJsieBa ajaredpa +
TPUTOHOMETPHS
TEOPUS BEPOATHOCTH
12. Yro mpencramisier co0oi cucTeMa HMCKYCCTBEHHOTO WHTEIJIEKTa, IO-
CTPOEHHAsl Ha JJOTUYECKOM IPHUHIIUIIE?
MAaIIMHY J0KA3aTeJbCTBA TeOpeM +
POrpaMMy BBIYUCIICHUS 3HaYEHUH 10 hopMyliaMm
CUCTEMY PEILIEHUS MPOCTHIX aIre0panyecKux BHIYUCICHUN
[porpamMmy peuieHus TPHrOHOMETPUYECKHX 3a]1a4
13. Yem omnpenensieTcsi MOIHOCTh CUCTEMbI MCKYCCTBEHHOTO MHTEIJIEKTA,
IIOCTPOECHHAS HA JIOTUYECKOM IIPUHLIHUIIE?
CKOPOCTBIO 00pa0OTKU TPaH3aKIIUI
BO3MOKHOCTSIMM reHepaTopa ueJiei +
MAalIMHOH I0Ka3aTe1bCTBA Teopem +
Ka4€CTBOM IOJIyYEHHBIX PE3YJIbTAaTOB
14. I'ne XxpaHATCA UCXOAHBIE JAHHBIE CUCTEMBI UICKYCCTBEHHOTO UHTEIIJIEKTA,
NOCTPOEHHOU Ha JIOTUYECKOM ITPUHIMUIIE U B BUJIE YETO?
Ha JIUCTKE OyMare u B BUJE 3aIHCEN
B Tabnuiie excel U B BUE 3aKOIMPOBAHHBIX MTPABHII
B 0a3e JaHHBIX M B BH/Ie AKCHOM
15. Yro mo3BOJNMIIO JIOTMUYECKOMY IMOAXOAY MpHUAATh OOJbIIEH BbIpa3u-
TEIBLHOCTU?
HeYeTKAasl JIOTHKA
TEOPUS BEPOATHOCTH
JIOTHKA MPEIUKATOB
MaTeMaTH4eCKasi CTaTUCTHKA
7.2.3 IlpumepHbIA NepeveHb 3aaHUi 1JIS pellleHUsI MPUKJIATHBIX 32124
1. Kak BeITIIAuT OWMHApHBIN JUHEWHBIN Kiaccudukatop? (DPopmyna ass



0TOOpaXEHHs U3 MHOXKECTBA OOBEKTOB B MHOXKECTBO KJIACCOB.)

2.Yto Takoe oTCTyn aaroputMa Ha o0bekTe? Kakue BbIBOABI MOXKHO CIeIaTh
U3 3HaKa oTcTymna’?

3. Kak knaccudukaropsl Buga a(x)=sign(<w,x>-w,) CBOJAT K KiaccU(u-
KaTopam Buaa a(x) =sign(<w, x >)?

4. Kak BBIMISAUT 3anuCh (PYHKIMOHAIA 3MIUPUUECKOTO0 pUCKa 4depe3 OT-
ctynbl? Kakoe 3HaueHHe OH JOJKEH MPUHUMATH JJI «HAWIYYILEro» aJropuTMa
Kiaccudukanuu?

5. Ecnu B ¢yHKIMOHATE SMIMPUUECKOTO0 pUCKa BCIOJLy HAIMCaHbl CTPOTHE
HepaBeHcTBa (M < 0) MOXKeTe JIM Bbl Cpa3y NpUayMaTh MapaMeTp w JIJIsl airOpUuTMa
knaccupukanuu a(x) = sign(< w, x >), MUHUMH3UPYIOUINI Takol QyHKIIMOHAT?

6. 3anuiuTe (yHKIIMOHAN aNMPOKCUMUPOBAHHOTO 3MIIMPUYECKOTO pHUCKa,
eciu BbiOpaHa ¢yHKus notepb L(M).

7. Yto Takoe GyHKIHS MOTEPh, 3a4eM OHa Hy)Ha? Kak 0OBIYHO BBITIISIUT €€
rpaduk?

8. B yem mpakTtuueckuil cMbIch KBaapatuyHou pyHkuuu noteps? [louemy
MOET OBITh TOJie3Ha (YHKIUS MOTEPh, MPUHUMAIOIIAS OOJBIITNE 3HAYCHUS IS
OO0JBILIOTO MOJOKUTEILHOTO OTCTYMa?

9. [IpuBenuTe mpUMep HETIAAKMX U HEMOHOTOHHBIN (DYHKIUNA MTOTEPb.

10. Yto Takoe perynapu3zanusi? Kakue perynsipu3aTtopsl Bbl 3HaeTe?

11. Kak cBsizanbl nepeoOydeHre u 00001aroas crnocoOHOCTh alropruTMa.
Kak BiusieT perynspuzaius Ha 000011a0IIy0 ClIOCOOHOCTh?

12. Kak cBsi3aHbl OCTpble MUHUMYMBbI (DYHKIIMOHAJIA alllIPOKCUMUPOBAHHOTO
AMIIUPUYECKOTO pUCKa C MPoOJIeMO nepeoOydeHus ?

13. Uro nenaer perynsipuzanus C annpOKCUMUPOBAHHBIM PUCKOM Kak
byHKIMEH mapaMeTpoB airopuTma?

14. na xakoro anroputMa kinaccuduxanyuu (GyHKIMOHAT allpOKCUMHUPO-
BAaHHOTO pHCKa OyeT MpUHUMATh OOJIbIIee 3HaYEHUE Ha 00yJaroIiei BEIOOpKe: AJist
MIOCTPOCHHOTO C peryisipuzanuei uim 6e3 nee? [louemy?

15. Uto mpexacraBmsitoT co0oil MeTpuku KadectBa Accuracy, Precision u
Recall?

7.2.4 IlpumMepHbI NIepevYeHb BONPOCOB JJIM MOATOTOBKH K 3a4eTy

OmnpeneneHre UCKYCCTBEHHOTO MHTEIIEKTA. 3ajjaud MCKYCCTBEHHOIO WMH-
TeuiekTa. cropusi pa3BUTHSI HCKYCCTBEHHOTO MHTEIJIEKTA Kak HayKu. OCHOBHbBIE
MOJIXO0/Ibl K UCCJIEIOBAHUIO UCKYCCTBEHHOTO UHTEIIEKTa. OCHOBHbBIEC HAMPABICHUS
UCCJIeIOBAHUM B 00J1aCTH UCKYCCTBEHHOTO MHTEILJIEKTA.

OcCHOBBI TeXHOJOTUN OOJBIIMX AAaHHBIX. OCOOCHHOCTH MpPUMEHEHUs. Ap-
XUTEKTYphl opranu3anuu cucrem Big Data. Big Data u Data Mining. TexHnonoruu
bonpmux ganneix. Hadoop. Mudpactpykrypa Oonbminx mansabix. Apache Kafka.
[Tonxox MapReduce u ero mporpammusie peammsaruu. Poms CYBJ] NoSQL B
unppactypkrype BigData. Apache Spark. ApxurekTypa pacnpeneneHHOTO TpH-
noxenus: Spark. OcunoBHble koHuenuu Spark: RDD u DAG; ocHOBHbIE 3Tarbl
00pabOTKM aHHBIX; 3arpy3Ka JAaHHBIX W3 BHEIIHETO XPAHWIWIIA; BHIYMCICHUS B
Spark; Shuffle mexanusm; ynpaenenue namsteio. DataFrame API u Spark SQL.
Coznanue, HacTpoiika u 3amyck Spark mpoekra. [IpakTuyeckoe mpuMeHEeHUE TeX-



HOJIOTHI OOJBINNX JAHHBIX HA TPUMEpax.

BBeaenue: 3amaun oOydenus no npeueaeHTam. [Ipumepsl npukiIaaHbIX 3a-
Jay.

baitecoBckue MeTopl kinaccudukaiu. BeposTHOCTHas mocTaHOBKaA 3a/1a4u
kinaccudukanuu. Hemapamerpuueckas kinaccudukanus. HopmanbHbl TUCKpUMHU-
HaHTHBIN aHAJIN3.

Metpudeckue MeTo/bl Kiaccuukanuu: MeTo ] OJIMKaNIIero coceia u ero
000011eHuS.

JIuneiiHple MeTOAbl KiacCU(UKAIUUA. ATNMPOKCUMALUA U PETyJspu3anus
IMIUPUYECKOTO pHUcKa. JIuHeitHas mozaens Kiaccudukanuu. MeTon croxactuye-
ckoro rpaauenTa. Jlornctuueckas perpeccusi. MeTon OnopHbIX BEKTOPOB. MeTO bl
BOCCTAHOBJICHUS perpeccur. MeTo HamMeHbIMX KBaapaToB. Hemapamerpuueckas
perpeccus: salepHOe CriaxuBaHue. JInHenHas perpeccus. Meroa riaBHBIX KOM-
NOHEHT. HenuHelHble METOABl BOCCTAHOBJIEHUS perpeccuu. MeToJ ONOpHBIX
BEKTOpPOB B 3ajaudax perpeccuu. MckyccrBeHHble HelpoHHbIe ceTtu. [Ipobiiema
MOJHOTBL. MHOrOCJOiHbIE HEWpPOHHBbIE ceTh. Kilactepuszauus W BU3yalu3alus.
Anroputmel  kiacrepu3aunn. Cetn KoxoHena. MHOromepHoe IIKaJIMPOBAHUE.
BBenenue B o0ydeHue ¢ MOAKpErNIieHuEM

Jlormueckass monenb. [Iponykuuonnas monenb. OpeitMbl. CeMaHTHYECKHE
cetu. Heué€tkue cucteMbl 1 HEUETKUU BBIBOJ

OCHOBBI TEOPUU Ar€HTOB U MYJIbTHAT€HTHBIX cUCTeM. OCHOBHBIE TOHSTHUS.
CoBpeMeHHbIE MOJXO0/bl K PELICHUI0 pachpeqeneHHbIXx 3aaad. [Ipumepsl 3amauy,
peliaeMbIX mocpeacTBOM arenToB. OO01ias kinaccuduKays areHTOB.

OOmrast xapakTepUCTHKa MYJbTHUAr€HTHBIX CUCTEM. [Ipumepsl mocTpoeHus
MYJIbTHAr€HTHBIX CHUCTEM. KOJJIEKTMBHOE MOBENEHUE areHTOB. Monenn KOJUIEK-
TUBHOTO TIOBeZieHUs. Bupt moxeneit. Moaenu kooneparuu areHToB. KoH(GIMKTH B
MYJIbTUAr€HTHBIX cucTemMax. OCHOBHbIE THUIIBI KOH(JIMKTOB. MeXaHu3Mbl paspe-
meHust KoHpaukToB. WHcTpymeHTapuii nporpammupoBanust MAC.

OOHapyxeHue u npenoTBpalieHre BTopxeHuid. OOHapy)eHue U U3yueHue
BPEJOHOCHON aKTUBHOCTH HAa KOHEYHBIX TOYKAX: MOJKIIOUYEHHBIX K CETH pabO4mX
CTaHIMAX, cepBepax, ycrpoiictBax Murepuera Bemieir (EDR). SIEM-cuctemsi.
[IpenotBpamnienue yreuek mHpopmaruu (DLP). O6HapyxeHuss U OJOKMpOBaHUS
cereBbIX artak Ha BeO-mpunoxkenue (WAF). IloBeneHueckuil aHanu3 AEUCTBUN
nons3oBareneit (UEBA). AnantuBHas ayTeHTU(DUKALIKA.

7.2.5 llpumepHBbIii IepeYeHb 3aJaHNH /151 pelleHUs] NPUKJIAHBIX 32/1a4

He mpexycMoTpeHO ydeOHBIM TUTAHOM

7.2.6. MeToanka BBICTABJICHUSI OLEHKHU MPHU MPOBEIECHUU TPOMEKY-
TOYHOH aTTeCTAllMH

DK3amer nposooUmMCcs no mecm-ounemam, Kaxicowvllli U3 KOMopwvlx COOepHCUM
10 sonpocos u 3adauy. Kascowlii npasuivHulli omeem HA 80NPOC 8 mecme OYeHU-
saemcs 1 bannom, 3a0ava oyenueaemcs 8 10 6annos (5 6bannos éepnoe pewierue u 5
oannos 3a eepHuill omeem). MakcumanvHoe Koruuecmeo Habpaunvix 6annos — 20.

1. Oyenka «Heyooenemsopumenvhoy cmaeumcs 6 ciyuae, eciu CmyOeHm
Habpan menee 6 6ANLN08.

2. Oyenka «YooenremseopumenvHoy cmasumcs 6 ciyuae, eciu CHyOeHm



Habpan om 6 0o 10 6annos

3. Oyenxa «Xopouioy cmasumcs 8 ciydae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenka «Omauunoy cmaeumcs, eciu cmyoenm Habpanr om 16 0o 20
oannos.

7.2.7 I1aciopT OLIEHOYHBIX MATEPUAJIOB

Ko
KoHnTpoaupyembie pa3eibl (TEMbl) a . | HaumeHoBanue onieHOYHOro
KOHTPOJIHPYEMOM

UCIUITIIMHBI cpe€acTBa
et KOMIICTCHIIN N pea

Ne /1t

1 Beeoenue 6 uckyccmeaennwiil unmer- IIK-4.1 Tect, koHTpONBHAS paboTa,
JIeKM 3aluTa J1abopaToOpHBIX pa-
0or, 3amuTa pedepara, Tpe-
O0BaHM K KypCOBOMY IIPO-
eKTY....

2 Beeoenue ¢ mexnonoeuu BIG DATA I1K-4.1 Tect, koHTpONIBHASA PAbOTa,
3ammmTa J1a00paTOPHBIX pa-
60T, 3ammra pedepara, Tpe-
OOBaHUS K KypCOBOMY IIPO-
EKTY....

3 Mawunnoe obyuenue [1K-4.1 Tecrt, koHTpONIBHAS paboTa,
3ammmTa J1a00paTOPHBIX pa-
60T, 3ammTa pedepara, Tpe-
O0OBaHUS K KypCOBOMY IIPO-
EKTY....

4 Tlo0x00v1 k npedcmagnenuro 3HaHul. IIK-4.1 Tect, koHTpONBHAS paboTa,
3aluTa J1abopaToOpHBIX pa-
0or, 3amuTa pedepara, Tpe-
O0BaHM K KypCOBOMY IIPO-
eKTY....

5 Mynvmuazenmoie cucmembvi I[IK-4.1 Tecr, koHTpONBHAS paboTa,
3ammTa J1a00paTOPHBIX pa-
60T, 3ammra pedepara, Tpe-
O0OBaHUS K KypCOBOMY IIPO-
eKTY....

6 Ipumenenue U 6 3a0auax obecne- [IK-4.1 Tect, koHTpONBbHAS paboTa,
uenus 3aluTa J1abopaToOpHBIX pa-
0or, 3amuTa pedepara, Tpe-
O0BaHM K KypCOBOMY IIPO-
eKTY....

7.3. Meroanvyeckue MaTepHaJibl, ONpelesilOliMe NMPouexypbl OLEeHHU-
BaHUsl 3HAHWI, YMEHHM I, HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH

TectupoBanue ocyuiecTBiIs€TCs, JIMOO MPU MOMOIIM KOMIBIOTEPHON CH-
CTEMBI TECTUPOBAHMUSA, JINOO C HUCIIOJIb30BAHUEM BBIJIAHHBIX TECT-33JaHUi Ha Oy-
MaxHOM Hocurene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISIETCA IMPO-
BEpKAa TECTa 3K3aMEHATOPOM M BBICTABJISETCS OLIEHKA COIJIaCHO METOAMKHU BbI-
CTaBJICHUS OLIEHKH ITPU MPOBEIECHNUN ITPOMEKYTOUHOM aTTECTALUU.

Pemenne craHmapTHBIX 3a/ay OCYIIECTBISETCS, JIMOO MPU MOMOIIN KOM-
NBIOTEPHON CUCTEMBI TECTHPOBAHUS, IMOO C UCIIOJIB30BaHNEM BbIIAHHBIX 33]1a4 Ha




OymaxkHoMm Hocutene. Bpemsi pemienus 3agad 30 mMuH. 3aTeM OCYIIECTBIISIETCS
IpOBepKa pelieHus 3a7a4 SK3aMEHATOPOM M BBICTABIISIETCS OLEHKA, COTJIACHO MeE-
TOJMKH BBICTaBJICHUS OLICHKU MIPU MPOBEAECHUU TPOMEKYTOUYHOM aTTeCTALNH.

Pelenue mpukiagHbIX 3a/1a4 OCYIIECTBISIETCS, JIUOO MPU MOMOIIM KOMITb-
IOTEPHOM CHUCTEMBbI TECTUPOBAHUS, TUOO C MCIOJIb30BAHMEM BBIJIAHHBIX 3a/lay Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3anay 30 muH. 3aTeM OCYUIECTBISETCS
IIpOBepKa pelieHus 3a7a4 SK3aMEHAaTOPOM M BBICTABIIIETCS OLEHKA, COTJIACHO MeE-
TOJMKY BBICTaBJICHUS OIICHKHU TIPY MPOBEJIECHUN TPOMEKYTOUHOM aTTECTAIHH.

8 YYUEBHO METOAUYECKOE U HTH®OPMAILIMOHHOE
OBECINEYEHUE JUCIUIIJIUHBI)

8.1 Ilepeuyenn y4eOHOM JUTEPATYPhl, HCOOXOAMMOM 1JI1 OCBOCHMS M C-
HUILUTHHBI

OcHosnas numepamypa

Octpoyx, A. B. CucTeMbl HICKyCCTBEHHOTO UHTEJIEKTa : MOHOTpadusi / A. B.
Octpoyx, H. E. CypkoBa. — 2-¢ uzn., crep. — Cankrt-Iletepoypr : Jlans, 2021. —
228 c. — ISBN 978-5-8114-8519-2. — TekcT : 251eKTpOHHBIH // JIaHb : 2JIEKTPOH-
HO-OnbmoTreunas cuctema. — URL: https://e.lanbook.com/book/176662

I'ycapoBa, H. ®. BBeaenue B TeOpHi0 UCKYCCTBEHHOT'O MHTEIUICKTA : y4ueo-
Hoe nocooue / H. ®. I'ycapoBa. — Cankrt-IlerepOypr : HUY UTMO, 2018. — 62
c. — Texkcr : anextponHbIl // JIaHb : 37eKTpOHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/136515

Llononnumenvnas aumepamypa

Pomanos, II. C. Cucrembl HCKYCCTBEHHOIO HMHTEJUIEKTa. MojenupoBaHue
HelpoHHbIX ceTel B cucteme MATLAB. JlaGopatopHbplii MpakTUKyM : y4eOHOE
noco6ue ais By3oB / [1. C. Pomanos, U. I1. Pomanosa. — CanxTt-IletepOypr : JIanb,
2021. — 140 c. — ISBN 978-5-8114-7747-0. — Texct : snexTpoHHbii // Jlans :
aNeKTpoHHO-OnbMMoTeunas cuctema. — URL: https://e.lanbook.com/book/179031

[enyxun, O. . O6HapykeHne BTOPKEHUH B KOMITbIOTEPHBIE CeTU (ceTe-
Bble aHOManuu) : yueOHoe mocooue / O. U. Ilenyxun, . XK. Cakanema, A. C.

®ununoBa ; nox penakuuet O. M. Ilemyxuna. — MockBa : [opsiuasa nu-
Hug-Tenexkom, 2018. — 220 c¢. — ISBN 978-5-9912-0323-4. — TekcT : 3eK-
TpoHHBIN //  Jlanb :  3JeKkTpoHHO-OMONMoTeuHass  cucrema. —  URL:

https://e.lanbook.com/book/111119

Anuno, P. M. CucteMbl HCKYCCTBEHHOTO WHTeJUIeKTa. Moaynb2. DKc-
NEPTHBIE CUCTEMBI : yueOHO-MeTonudeckoe nmocodue / P. M. Anunos. — Ilen3a :
Men3['TY, 2012. — 34 c.— Tekcr: saekTpoHHBIA // JlaHb : 3IEKTPOH-
HO-OnOnmoreunas cucrema. — URL: https://e.lanbook.com/book/62762

8.2 Ilepeyenr HHG(pOPMANMOHHBIX TEXHOJIOTMil, HMCIOJb3yeMbIX INPH
oCyllecTBJIEHUH 00pa30BaTeIbHOr0 MpoLecca Mo JMCHUIIMHE, BKJIKYAs Te-
peyeHb JIHIEH3MOHHOT0 NMPOrpPaMMHOI0 odecreveHusi, pecypcoB HHpopma-
HUOHHO-TEJIEKOMMYHUKAIMOHHON ceTH «HTEepHeT», COBpeMEeHHbIX mnpodec-
CHOHAJIbHBIX 023 JaHHBIX M HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
http://att.nica.ru
http://www.edu.ru/
http://window.edu.ru/window/library



https://e.lanbook.com/book/111119

http://www.intuit.ru/catalog/
http://bibl.cchgeu.ru/MarcWeb2/ExtSearch.asp
https://cchgeu.ru/education/cafedras/kafsib/?docs
http://www.eios.vorstu.ru

http://e.lanbook.com/ (OBC Jlann)

http://IPRbookshop.ru/ (3BCIPRbooks)
https://www.securityvision.ru/blog/iskusstvennyy-intellekt-v-informatsionnoy-bez
opasnosti/

brior ckyccTBEeHHBIN HHTEIIEKT B MH(POPMAITMOHHOM 0€301TaCHOCTH
https://academy.yandex.ru/handbook/ml
VY4eOnuk no mammHHOMY oOyuenuto LITAJ] Angexc
https://github.com/demidovakatya/vvedenie-mashinnoe-obuchenie
[ToxOopka pecypcoB Mo MalTMHHOMY 00y4YEHHUIO
https://habr.com/ru/company/spbifmo/blog/417641/

10 KypCcOB 10 MalTHHHOMY OOYYEHHIO Ha JICTO
https://tproger.ru/digest/machine-learning-materials/
[TonOopka MaTepraioB JUIsl K3yYCHHSI MAIIMHHOTO 00YYeHUS
https://github.com/josephmisiti/awesome-machine-learning
Marepuaisl 10 HayKe O JaHHBIX
https://github.com/prakhar1989/awesome-courses#fmachine-learning
OpeitMBOpKH, OMOINOTEKH U MPHIIOKEHUS MATMHHOTO 00y4eHUs
5 keiicoB o Machine Learning B Cybersecurity
https://www.bigdataschool.ru/blog/ml-cybersecurity-use-cases-and-perspectives.ht
ml
MammnaHoe o6yueHue B 00actu KubepO6e30nacHOCTH
https://www.securitylab.ru/blog/personal/tsarev/339164.php

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JIUMAS J1JIA
OCYHUECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLECCA
Cnenuanu3upoBaHHas JICKIIMOHHAs ayJuTOpHs, OCHAIEHHAas 000pyo0-
BAHUEM JIJISI JICKIIMOHHBIX JEMOHCTPAIMI U MPOCKIIMOHHOM arnmapaTypou
JIACTIIIEHBIA KJ1acC, OCHAIIECHHBIM KOMIIBIOTEPHBIMU MPOTpaMMaMH s
MIPOBEICHMSI JTAOOPATOPHOTO MPAKTUKYMA.

10. METOIUNYECKUE YKA3ZAHUA J1JIS1 OBYYAIOHIUXCSA ITO
OCBOEHHIO JUCHUIIJIMHBI MO YJIS)

[To mucummimae «MeTombl MCKYCCTBEHHOTO WHTEUICKTa M OOecredeHue
0€30MacHOCTH KOMITHIOTEPHBIX CHCTEM U CETEH» UYUTAIOTCS JICKIIUU, TTPOBOJISTCS
MPAKTUYECKUE 3aHATHUS.

OCHOBOM M3y4€HUS IUCHUIUIMHBI SIBIAIOTCS JICKIIMU, HA KOTOPBIX M3JIara-
I0TCSl HauOoJiee CYIIECTBEHHbIE U TPYAHBIE BOMPOCHI, a TaKXEe BOIPOCHI, HE
HaIlleIITue OTPAKEHUS B YUEOHOM JIuTeparype.

[IpakTyeckue 3aHATHS HaIpaBICHbl Ha MPUOOPETECHUE MPAKTUUYECKHUX
HaBBIKOB


https://www.securityvision.ru/blog/iskusstvennyy-intellekt-v-informatsionnoy-bezopasnosti/
https://www.securityvision.ru/blog/iskusstvennyy-intellekt-v-informatsionnoy-bezopasnosti/
https://academy.yandex.ru/handbook/ml
https://github.com/demidovakatya/vvedenie-mashinnoe-obuchenie
https://habr.com/ru/company/spbifmo/blog/417641/
https://tproger.ru/digest/machine-learning-materials/
https://github.com/josephmisiti/awesome-machine-learning
https://github.com/prakhar1989/awesome-courses#machine-learning
https://www.bigdataschool.ru/blog/ml-cybersecurity-use-cases-and-perspectives.html
https://www.bigdataschool.ru/blog/ml-cybersecurity-use-cases-and-perspectives.html
https://www.bigdataschool.ru/blog/ml-cybersecurity-use-cases-and-perspectives.html
https://www.bigdataschool.ru/blog/ml-cybersecurity-use-cases-and-perspectives.html
https://www.securitylab.ru/blog/personal/tsarev/339164.php?ref=123

1. UcnonwzoBanme Apache Spark MLIib qnst co3manmst mpuiokeHus: ma-
IIMHHOTO 00yYeHHUs U aHajnu3a Habopa JaHHBIX
BbaitecoBckue MeTo b1 Kiaccudukarum/

Jluneiinas perpeccusi. MeTO riaBHbIX KOMIIOHEHT.

2
3. MeTpudeckue MeTOIbl KJIaCCU(UKAIIUH.
4
5.

Moaenu KOJJIEKTUBHOT'O ITOBEACHHUS.
SIEM-cucteMbl OpUeHTUPOBAHHBIE HA MOAENU U MeToabl N n MammmHHOTO

oOyJeHwus.

3anaTus IMPOBOJATCA ITYTCM PCHICHWA KOHKPCTHBIX 3a/1d4 B ayJJUTOPHUU.

Bunx yueOnbIx
3aHATHHU

I[CHTCJII)HOCTB CTyacCHTa

Jleknsa

Hamnncanne koHCHeKTa JIEKIUN: KPAaTKO, CXEMaTUYHO, MOCIEA0BATEIBHO
(UKCHpPOBATh OCHOBHBIC MOJIOKEHUS, BBIBOABI, (POPMYITUPOBKH, 0000-
LIEHUS; TIOMEYaTh BAJKHBIE MBICIIH, BBIIEIATH KIIOUEBBIE CI0BA, TEPMHU-
Hbl. [IpoBepKka TEPMUHOB, NOHATHI C TOMOUIBIO YHUUKIONEANM, CI0Ba-
pel, CIIpaBOYHUKOB C BBHIMUCHIBAHUEM TOJIKOBAaHUU B TeTpaab. O003Ha-
YEHUE BOMPOCOB, TEPMUHOB, MaTepHalia, KOTOPbIE BbI3BIBAIOT TPYAHOCTH,
IIOMCK OTBETOB B PEKOMEHIyeMOM tuTepaTtype. Eciin caMocTosATeNnbHO He
ynaeTcst pa3oOpaThCcsi B Marepuaie, HeoOXoquMo chopMynupoBaTh BO-
IIPOC U 334aTh MPENOAABATENI0 HA JIEKIUN WU HAa MPAKTUYECKOM 3aHs-
THH.

[IpakTrueckoe
3aHATUC

KoHncnektupoBanue pekoMeHAyeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIIUH, MOArOTOBKA OTBETOB K KOHTPOJBHBIM BOMPOCAM, MPOCMOTP pe-
KOMEHIyeMOo# uTepaTypsl. [IpociyiBanue ayano- 1 BUAEO3aMUCEN 10
3aJJaHHOI TeMe, BBINOJIHEHUE PacyeTHO-TpauIeCcKUX 3a/1aHui, peleHne
3aJ1a4 10 aJITOPUTMY.

CamMocTrogrenpHas
paborta

CamocrosiTenpHast paboTa CTyIEHTOB CIIOCOOCTBYET TITyOOKOMY yCBOe-
HUS Y4eOHOTO MaTepuajia W pa3BUTHIO HABBIKOB camooOpa3oBaHus. Ca-
MOCTOSITEIbHAS paboTa MpeArnoaaraeT CleAyIIIne COCTABISIONIIE:

- paboTa ¢ TeKCTaMH: Y4eOHHKAMH, CIIPABOYHHKAMH, TOTIOJHUTEIHLHON
JTUTEPATypPOi, a TAKXKe MPOPadOTKA KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHHUE JIOMATHHUX 3a/IaHUi U PacyeToB;

- pa60Ta Haa TCMaMU IJId CaMOCTOATCIIBHOI'O U3YUYCHMUA,

- yuacTHe B pabOTe CTyIEeHYECKUX HaydHBIX KOH(MEPEHIINH, OTMMITHALT,

- IOJrOTOBKA K IPOMEKYTOYHON aTTECTalUN.

IToaroroBka k
MPOMEKYTOYHOMN
aTTecTaluu

I'oToBUTBCS K NPOMEKYTOYHOU aTTECTALUU CIIELYEeT CUCTEMAaTUYECKH, B
TEYCHHE BCETro ceMecTpa. IHTeHCHBHAs TOATOTOBKA NOJKHA HAYAThCS HE
MIO3/IHEE, YEM 3a MECAL-IIOITOpa J0 IMIPOMEKYTOUHOM arrecTanuu. JlaH-
HBIE NIepe]] 3a4eTOM TpU JIHA 3((PEeKTUBHEE BCETO MCIOIB30BaTh IS M10-
BTOPEHUS U CUCTEMATU3ALMU MaTepHUaIa.




JUCT PETUCTPAIIMA U3SMEHEHU

Ilepeuens
BHOCHUMBIX
N3MEHEHUM

JlaTta BHECEHUS

(V)

HU3MCHCHHNU

IHoanuce
3aBEyIO-
Iero Ka-
empoi,
OTBET-
CTBEHHOM
3a peanu-
3aIUI0
OIIOII
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