AHHOTALMS TUCHUILIMHBI (MOY.JIA)

b1.B.18 «CucTreMbl HCKYyCCTBEHHOT0 HHTEJICKTa)

HanpasJ/jieHue noAroTroBKM 6akajaBpuara

09.03.02-NndopMannoHHbIe CHCTEMbI M TEXHOJIOIHH,

npoduabL MoAroTOBKH «TeXHOJOrHH HCKYCCTBEHHOI'0 HHTEJIEKTAa M aHAJIN3a JaHHLIX)»

1. Ilesin ocBOEHMSI AU CHUTIIMHBI

HCHBIO I/I3yLICHI/I$I JOUCIHUIIIINHBI ((CI/ICTGMBI I/ICKYCCTBGHHOFO HNHTCIIJICKTA» ABJIACTCA
dbopMUpOBaHHE  KOMIICTCHIIMM B  00JacTH  NPUMEHEHHS  HMHTCIUICKTYaJIbHBIX
UH(POPMALIMOHHBIX CHCTEM IS peIIeHHs MPO()EeCCHOHAIBHBIX 3a/1a4.
3aga4yu JUCIATUIMHEI:
— O3HAKOMUTH C COBpeMeHHBIMI/I OGJ’IQ.CTSIMI/I HUCCJICOOBAHUS 110 I/ICKYCCTBCHHOMy
HHTEJUIEKTY U chepaMu MPUIIOKECHHS SKCIIEPTHBIX CHCTEM;
— IIO3HAKOMUTH C KOHICIIIUAMU, COCTABJIAOIIIUMHA OCHOBy COBpeMeHHBIX CUCTCEM
I/ICKyCCTBCHHOI‘O HUHTCIIJICKTA,
— HU3JIOXKUTHh TCXHUYCCKHEC ITIOCTAHOBKH OCHOBHBIX 3a/1a4, pemaeme cucreMamMm
HCKYCCTBEHHOT'O MHTEIICKTA,
— IIO3BHAKOMHUTH C OCO6€HHOCT$IMI/I HpaKTHqCCKOFO HUCITIOJIB30BAHUSA
MHTEJUIEKTYAIbHBIX HH()OPMAIIHOHHBIX CUCTEM B 00JIACTH UH()OPMAITMOHHON
0e30IaCHOCTH.

2. Mecrto qucuuninnbl B crpykrype OIIOII 6akanaBpuara
[Muky, k koTopoMy oTHOcUTcs AucuuinHa: b1.B.18 «Cucrempl HCKYCCTBEHHOTO
MHTEJUIEKTa

Pe3yabTaTrsl ocBoeHus1 AucuMILIMHBI (MoayJst) b1.B.18 «CucremMbl HCKYCCTBEHHOTO
HHTEJLJIEKTAa»

KOH HaumenoBanue KOZ[, HAUMECHOBAHUC HHAUKATOPA NOCTUKCHUSA
npogeccnoHaNbHOM npogeccuoHaNbHOM npodeccHoOHaIbLHON KOMIIETCHIINH
KOMIIETCHIIMH KOMIIETCHIIUH
CriocoOeH BBISIBUTD ITK-9.1.Beibupaer 3HATB: OCHOBBI
€CTECTBEHHOHAYYHYO [IPOrpaMMHBIE MAaTE€MAaTHKH,
CYIIHOCTB TIpo0IieM, argopmbl  cucteM pu3MKH,
BO3HUKAIOILIUX B XOJI€ ICKYyCCTBEHHOTI'O BBIYMCIIUTEbHOM
rpodecCuoHaANBHON MHTCIIICKTA, TCXHUKHN U
e TEeNIbHOCTH B 00JIaCTH HpOrpaMMHUPOBAHNSA
MOJIEIIMPOBAHUS U aHAJIN3A
TIK-9 CIIO’KHBIX €CTECTBEHHBIX U
MCKYCCTBEHHBIX CHCTEM.




I1K-9.4.YuacTByer B |[YMeTh: peliaTh
[pOBEACHUN CTaHJIapTHBIE
3KCHepI/IMeHTaJ'ILHOI71 HpO(beCCI/IOHaJ'IBHHC
[IPOBEPKU 3ala4u C
paboTOCITIOCOOHOCTH [IPUMCHCHUEM
cucteM  HcKyccTBeHHoro [CCTCCTBCHHBIX U
HTeIIeKTA. OOIIEMHKEHEPHBIX
3HAaHUU, METOLOB
MaTeMaTUYECKOro
aHaIM3a u
MOJIETIUPOBAHUSL.
[K-9.5.YuacTByer B | Baragern —
[IPOBCACHUH HaBBIKAMU
DKCIIEPUMEHTATIBHOM TEOPETHYECKOro U
[IPOBEPKH SKCHEPUMEHTAILHOT
PaboOTOCIIOCOOHOCTH 0 HCCIIENOBAHNS
CHCTEM  HCKYCCTBEHHOTO
MHTEIUICKTA. 00beKTOB N
npodeccnoHanbHOMI
JESITETbHOCTH
CTpyKTYypa H coiepKaHue TUCHUTITHHDI
4.1. CTpyKTYypa IMCUMILIMHBI (MOXYJISA)
Bun yuedHoii pa6oTnl Bcero IlopsinkoBBIil HOMEP
cemMecTpa
OOmias Tpy10eMKOCTb AUCLMIUIMHEL BCETO (B 3.€.), B 6 3.e. 6 7
TOM YHCIIE:
Kypcosoii mpoekt (padora) HE TIPEIyCMOTPEHO
AyAUTOpHBIC 3aHATHS BCETO 100 50 50
(B akaj. yacax), B TOM YHCJIC:
Jlexnun 18 16 18
IIpakTHueckue 3aHATHS, CEMUHAPBI 18 18 16
JlaGopartopHble paboTHI 18 16 16
CamocrositenbHas pabora Bcero (B akaj. 4acax), B TOM 18 58 58
qHCIIe:
3auer * *
Hdudzaver * *
OOG1mas Tpy10eMKOCTb JUCIUTUTHHBI 216 108 | 108

4.2. Conep:xaHue TUCHMILINHBI

«BBegenue B I/[CKyCCTBeHHI)Iﬁ HHTEC/UVICKT U OCHOBHBIC ME€TOAbI MAIIMHHOTO Oﬁy‘lel-ll/lﬂ

! AJis1 padoThl ¢ TAOJIMYHBIMM JAHHBIMU»

Jlekuuu

1.1 OnuuoHanbHO: MaTeMaTUYeCKHi JIMKOe3 M0 3JIEMEHTaM MaTeMaTH4eCKON CTaTHCTHKH,
JUHENHON anredphl 1 MaTEMaTUYECKOTO aHau3a. |
OcHOBHBIE  3aIa4uu CUCTEM  HUCKYCCTBEHHOTO HHTEJIEKTA. Knaccudukanms,
KJacTepu3anus, perpeccus. THIBI MAlIMHHOTO OOYYEHHs: C yyuTeJeMm, Oe3 y4uTens, ¢
YaCTUYHBIM MIPUBJICYEHUEM YUUTENS, 00yUEHHE C MOAKPEIIIICHUEM.
Knaccudukanus Ha npumepe anroputma k-6mmkaiimmx coceaeit (kKNN) [OnuuoHanmbHO:
BboicTpelil mouck Onmxkailmux coceneil.]. MeTpuKku OLIEHKHM KilaccU(UKALUU: TOJIHOTA,
tounocTh, Fl, ROC, AUC. BamupamnuonHas u TtectoBas BbeIOOpKa. Kpoccamumarwsi.
PaGora ¢ kaTeropuaabHbIMH IPU3HAKAMH.

2.1-2.3 B ocHoOBe anropuTma JIKUT MTOBEEHNE MyPaBbUHON KOJIOHUHA — MapKHUpPOBKa OoJiee

yIAQYHbIX MyTeH OOJIBIINM KOJHUECTBOM (epomMoHa. PaboTa HauMHaeTCs ¢ pa3MeIIeHUs
MypaBbEB B BepIIMHax rpada (roponax), 3aTeM HaUMHAETCS IBKCHHE MYPaBbEB —
HalpaBJIeHUE ONPEIEAETCS BEPOSTHOCTHBIM METOIOM, HA OCHOBaHUHU (hOPMYII.
OnurtapHas MypaBbHHas cucrema. [IponopunoHagbHble IICEBIOCTYYaliHbIe IPABUIIA.



https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D1%80%D0%B0%D0%B2%D1%8C%D0%B8%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BB%D0%BE%D0%BD%D0%B8%D1%8F&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BE%D0%BC%D0%BE%D0%BD

Panrosast MypaBbuHas cucrema. /[nurenpHas oproroHanbHas KosioHus mypasbeB (COAC).

JlaGopaTopHbIie pabOThI

np
2.1
(
CP2.1| |
CP2.2 | [T1OEM@EMEKR KAt HM P 0r0mnamM
CP2.3 | ITOEmoBIGKR RyDORHEMONKEOHPIPTHITO
CP2.4| [1ppyiaisrBysIKacedTONTETE HHD PA0ROmT bI
«QOGICHIIYC TAKIDTEREAON )
3.1-35 Hcropust paboT 110 MMUTAIIMOHHOMY MOJICIIMPOBaHUIO 3By Huiibcom bapuueru
OBLTM Ha KOMITBIOTEPE, YCTAHOBJICHHOM B IHCTUTYTE MEPCIEKTUBHBIX UccienoBanmii. C
POCTOM HCCIIEIOBATEIBCKOTO HHTEPECA CYIMECTBEHHO BBIPOCIIA U BEIYMCIIMTEILHAS MOIIh
HACTOJIHBIX KOMITbIOTEpOB. Omnwucanue aaroputma. Co3aaHne Ha4aIbHOU TOMYJISIIINA U
ot6op(Cenexius). Kak mpoBoauTest BEIOOP pOIUTENEH H pa3MHOKEHHE (CKPEIIUBAHNUE).
[TpuMepbl reHeTHYEeCKUX anropuTMOoB. [Ipumepsl ipocToi peanuzaiuu Ha C++.
JlaGopaTopHbIie pabOThI
CamocrosiTesibHas padoTa
CP3.1 [TpopaboTka yueOHOTrO MaTepraia JeKInun



https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%BF%D0%B5%D1%80%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D1%85_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9

CP3.2 [ToaroroBka k 1abOpaTOpHBIM paboTaMm
CP3.3 [TonroroBka K pyoeKHOMY KOHTPOIIO
CP34 Jlpyrue BUabI CaMOCTOSTEIHFHON paboThI
4.1-4.4 | UckyccTBeHHas KN3Hb UTO Takoe UCKYCCTBEHHAs >ku3Hb. OripesiesieHne, BUJIbl, CBOMCTBA.
Kaxkue 3amaun pemaroTcst mpy MOMOIIM UCKYCCTBEHHOM kU3HU. Kakue mpuHITUIBI
UCIOJIb3YIOTCS B Pa3pabOTKe UCKYCCTBEHHOM ku3HU. Kakoi MeTo ] 3BoIonuu
UCIOJIb3YETCS ISl U3yUEHUS IBOJIIOLUU B UCKYCCTBEHHOM JKHU3HH. B yem cyTh MOgenu
JTaOUPUHTHOTO MOKMCKA U IBPUCTHUECKOTO MeToa. B ueM cocTouT mpuHIMIHUAIBLHOE
pasnuure MeX1y KHOEpHETHKOM «4epHOro sAluKa» U HelpokuOepHeTukon. OKpyxaromias
cpelna, CeHCOPBI, aKTUBATOPHI. BRIOOp ACHCTBHS areHTa, YHEPTUS U META0OIU3M.
Bocnpoussenenne. CopeBHOBATEIBHOCTh. HelipoHHAS CETh 10 IPUHIIUITY «ITIOOEAUTEIh
noyyauT Beey. [Ipumep utepanuu v QyHKIIMOHUPOBAHUE MOJICITH.
JlaGopaTopHbIe pabOThI
[IpakTrka
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia
4.1
CamocrosiTesibHast padoTa
CP4.1 | I[IpopaboTka yueOHOrO MaTepuasa JeKIUn
CP4.2 | [loaroroBka k 1abOpaTopHBIM paboTaM
CP4.3 | [loaroroBka kK pyOeKHOMY KOHTPOJIIO
CP4.4 | Jipyrue BUABI CAMOCTOSTEIIBHONU PaOOTHI
«OO0yueHue ¢ MOAKPETIICHUEM
5.1-5.3 | CrpykTypa 3KkcnepTHOM cucTeMbl. MeTO bl IPsIMOIA U 0OPATHOM ETOYKU
paccyxnenusi. CucteMbl 6a3 TaHHBIX, OCHOBAaHHBIX Ha MpPaBUJIaX.
CrtpykTypa cuctemsl, o0ecrieunBaroleil padboTy ¢ npaBUIaMH.
DKCTeHCHOHAIbHAS U MHTCHCHOHAIIbHAS YaCcTH 0a3bl JAaHHBIX. AKTHBHBIE
0a3bl 1aHHBIX. TpeboBaHus k 0aze naHHbIX. [locTpoeHue 6a3bl HEYETHBIX
npaBuii. HedeTHast Mosiesnb yrpaBiieHUss KOHTEHHEPHBIM KPaHOM.
[TocTaHoBKa 3a/1a4M, MOCTPOCHHE Oa3bl.
JlabopaTopHbie padoThI
JIP5S.1 | IloctpoeHue 6a3bl HEUETHBIX TPABUII
IIpakTuka
P 5.1 | Iloctpoenue 6a3bl




C flaorowsnrersmarn p oo a
C5.1 [ Ty frrxercg e 0a0oTar o AT CKE KT I
CP5.2 [ TOIITRKEKR R G T B P qiademnam
CP5.3 [ TOIIT@EKEKR R YOORHONWIKROEPIPTHIIO
CP5.4 TPy BV BIHI K00 CTON DETE HHO PATROST bI
«QO0IcHIIC TORKIGIBTEHEIAEM
6.1 -6.4 || |HampapieHue ucciieIoBaHUN HEUETHOM JIOTUKU. MareMarudeckrue ocHOBbI. HedeTHas icTBd
noruka B nHpopmaruke. OyHKIUM MpuHaAIeKHOCTH. Onpenenenue, kiaccudukanus
(GyHKIMH TPUHAUICKHOCTH HOPMAIBHBIX HEYETHBIX MHOXKECTB. [IprMeHeHe HeueTHON
JIOTHIKU B SKCIIEPTHBIX cucTeMax. [IpeanochlIku BOSHUKHOBEHHSI HEYETHOW JIOTUKH, VIOJICITH
OTHOIIICHHE NIPABIONOI00us runoTe3. CEeMaHTUYECKUE CETH — OTIPEICIICHUE, BUIBI, )€
npuMepbl. JlepeBo BBIBOJIOB THUIIOBBIX BBICKa3bIBaHHA. MeTo 1bI 0000IICHNS 3HAHHI B CETAX
OOBEKTHI M OTHOIICHUSI B CEMAaHTHUYECKHX CeTAX. DopManu3aiys CEeMaHTUIECKUX CETH.
AJITOPUTMBI KJIAaCTEPU3AI[MK B MAIIMHHOM OOy4YeHUHU. THIIbI AITOPUTMOB, UX TUTIOCHI U Th
MUHYCBLT Bcey. [lpumep nteparnyu u GyHKIHOHUPOBAHHE MOICIIH.
Jda6ppacppBK OPAOUELI
[IpprEEREEA
IIP 6.1 | |[IppoppammBes ANOPPHVMHECERO®OBBOEHEMAATPARAA
(ase0coaseaBHRATHRG09A2
CP6.1 | Tijppp60oksae6aBOOMIaEPAHAT IBRIUII
CP6.2 | [[1dono0oeREKKIAGOPPADPRBHIMDPEOOTIM
CP6.3 | T1d0n0008REKHPFORKOOMKEAHPPATIO
CP6.4 || |[Idpyns SRABHCEMIOCORTESBHDITPPEOOED!
«Q@09yEANB & AIDARFPATIEAHBON
MapkoBckasi MoJienb — onpezeseHue, Buabl. CTpykTypa CKpbIToii MapKoBCKOM MOJeIH.
7.1-7.4 || ba3oBbie anroput™bl. CucTeMa npeAcTaBlIeHHN. DKCIepTHBIE cucteMbl — CTpyKTypa
MHTEIJICKTYaJIbHBIX CUCTEM, PeXXUMBI QYHKIIMOHUPOBAHMS, KJIACCU(DUKAIINS, TUITHI
pa3pabotku OC. CeMaHTUYECKHUE CETU -CTPYKTYpa, KilacCu(UKalUs, CEMaHTHUECKHE
OTHOIIEHHUSI, IPOTPAaMMHOE 00eCTICUeHHE.
JIP.7.1 JlabopaTopHbie padoThl
mPr.7.1 [IpakTuka
[TporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE MaTepHaa
CP.7.1 CamocrosiTesibHas padora
CP.7.2 | TIpopaGorka yueGHOro MaTepuaa eKIuit
CP.7.3 | TMoaroToBka Kk J1aOOpaTOpHBIM paboTam
CP.7.4 || HoaroroBka k py6e:KHOMY KOHTPOIIIO
CP.7.5 | Jlpyrue Buabl CaMOCTOATENBHOM pabOThI

«OO0yueHune ¢ NOAKPETICHUEM

Oo6pa3oBaTebHbIEe TEXHOJOTHI




B nmpomecce mnpenomaBaHus MOyl HMCHOJNB3YIOTCA —CHEIYIOLUIME METOMABI, CpPEACTBA MW

0OHOBJIIEMOE MIPH HEOOXOAMMOCTH IIPOrPaAMMHOE obecreueHre HHPOPMAIIMOHHBIX TEXHOIOIHA:

— e-mail mpemoxaBarers;

—  DJIEKTPOHHBIE YUEOHO-METOAMYECKUE MATEPHAIBI I 00ECIICUCHHS CAMOCTOSATELHON paboThI
CTYJICHTOB;

—  CIIMCOK CaiiToB B ceTH «MHTEpHET» Ul OMCKA HAYYHO-TEXHUYECKON MH(POPMALUH 10 pa3zeaaM
JVCLATIIINHBI;

—  [aKeTHl MPHKIAaIHBIX IporpamMM, Hapumep, pytorch.

6. | Mcnonb3yemble pecypcbl HHGOPMAMOHHO-TeJIEKOMMYHHKAIMOHHO# ceTn «Internet»; uHdopMannoHHbIE
TEXHOJIOTHH, IPOrPAMMHBIE CPEICTBA H HH()POPMAIMOHHO-CIIPABOYHbIE CUCTEMBI

IIpuMepHBIii IepeueHb PECYPCOB CETH «MHTEPHET», PEKOMEHYEMbIX [P OCBOCHUH MOJYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Beenenwue B mammHHOE 00yueHue oT «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Cneumammzanus MammHaHOE 00ydeHHE U aHaIH3 TaHHBIX OT «MOCKOBCKHN (PM3UKO-TEXHHUUECKHUI
unctutyt» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com)
JlocTyn BO3MOXEH € J1H000r0 KOMITbIOTEPA, BKIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh MHrT'Y
5. http://learn.fist.ulstu.ru/ - Kypc «CructeMbl HCKYCCTBEHHOTO HHTEILICKTa
6. lib.inggu.ru- Hayunast 6u6nuorexa Murl'y
7. www.intuit.ru - UHTYUT — HaunoHaNbHBIHA OTKPBITHIA YHUBEPCUTET
8 https://e.lanbook.com/books - Jlaus - snekTpoHHast GHOIHOTEUHAS CHCTEMA
9. http://github.com/ulstu/ai

7. | IlporpaMMHoOe odecnevyenue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AnTtuupycuoe I10O Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “I'apant”

8. | ®opMBbI TEKYIIEr0 KOHTPOJISI

KomnokBuymsl, TECTHI, JTa0OpaTOPHBIE paOOTHI IO pa3feiaM IACIUTLINHEL

9. | ®opma MPOMEKYTOYHOT0 KOHTPOJISI

3auer

Hdud3zauer

Pa3pa6oTumk: nouent kadenpst «MCuT» /Pycramona JI.P./



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

