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HaszBaHue A¥CHUILIMHEI

Matematnyeckrue OCHOBEI cO31aHus cuctem M

TpynoeMKoOCTh JUCHUNIMHBI

5 kpenutoB (150 4.)

Kypc, cemectp

3 Kypc, 5 cemecTp

MecTo fMCIUIIINHEI B
y4eOHOM mJiaHe (mpe
PEKBH3UTHI, 1OCT
PEKBHU3HTHI)

Jucuunnuna «MaTtemaTuuecKkue OCHOBBI CO3/IaHUSI CUCTEM
NN» otHOCHTCS K TIpO(hecCHOHATLHOMY MUKy Y4e0HOTO
IIJIaHA U SBJISIETCSA COCTAaBHOM YaCcThI0 MAalHEPCKOIO Kypca
[Ipe pekBU3UTHI: BbICIIAs MaTEMaTHKa

IToct pexBusuthl: IIporpamMmHBIA HHCTpyMEHTapUid Jis]
coznanus HC, OcHoBbl MammHHOTrO 00yueHus, [Ipuxiaanbie
3a/1a4M aHAJIW3a JaHHbBIX

esn 1 3a7a4M JUCIUILINHBI

IMeas AMCHMNIMHBI:
3aKJII0YAeTCsl B MPEAOCTaBICHHHM CTYACHTaM TIIyOOKHX
3HAHUH Y MOHUMAHUSI MATEMAaTUYECKUX METOOB, KOTOPHIE
JeKaT B OCHOBE Pa3pabOTKU U (PyHKIMOHUPOBAHUS CUCTEM
uckycctBeHHoro nnremekra (M)
3axaun AUCHUNIMHBI:
Heo0xonnMble pa3ienbl MAaTEeMATHKH:
e MarpuuHas anreopa, oCHOBHI TuPepeHIInaIbHOrO
VCUYUCIICHHUS.
e MHoromMepHsblii aHaIU3 TAHHBIX.
Teopusi BEpOSITHOCTH U CTATHCTHKA:
e (CrarucTuKa JUIsl aHaJIu3a JIaHHBIX.
e (CrarucThyeckre METO/bl, HCIOJb3yEeMbIE B
MaIlTMHHOM OOYyYEeHUH.
MarteMaTH4ecKkre MOAEJIN MAIIMHHOTO 00y4YeHMs
e JluHeiiHas perpeccus, METOJ OMOPHBIX BEKTOPOB,
METO/] I€PEBbEB PEIICHUN.
e ba3oBble METOIbI ONTHMHU3AUMU IS HACTPOUKHU
HEHPOHHBIX CETEM.

KoMmnerenuun MK-2, CJIK-1, T1IK-2
Pe3yabTaTsl 0CBOCHUA [Tocne ocBoeHUsl JaHHOM TUCHUILTUHBI CTYIEHT:
JUCIMILINHBI byoem 3nams OCHOBHBIE pa3[eNbl MATEMAaTUKH, TAKUX KaK

nuHelHas anrebpa, TEOpHs BEPOATHOCTH, CTATUCTHKA WU
MaTeMaTHYeCKU aHAIIN3;

byoem ymems TpHUMEHSTH MaTeMaTHUECKHE METOABI K
NOHMMAHUIO U pa3paboTKe aJrOpuTMOB MAIIMHHOTO
o0y4YeHHs, BKIIOYAas MaTEeMaTHYECKyI0 (OopMaIn3aIuio
3a7a4 ¥ OLIeHKY UX 3(PPEKTUBHOCTH;

byoem cnocoben mcnonb30BaTh MaTEeMAaTHUYECKHUE METOJIBI
JUIS  CKAaTUsA JaHHBIX H  ONTUMH3AIMH  O0pabOTKHU
WH(POpPMAIIMY B CHCTEMAX HCKYCCTBEHHOTO WHTEIUICKTA;
byoem enademv 3HaHUSMH TIO aHAIU3y CIOXHOCTH
QITOPUTMOB, OIICHWBAaTh WX IPOWU3BOAUTEIFHOCTh U
BBIOMPATH MOAXOASIINE METOIbI JUIS PEIIEHUSI KOHKPETHBIX
3azad.;

byoem  cnocoben  co3maBaTh W HCIIOJNB30BAThH

MAaTEMAaTUUYCCKHUEC MOACINU IJIA MPEACTABICHUA W PCHICHUA
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3a7a4  MCKYCCTBEHHOTO  MHTEIUICKTa, TaKUX  Kak
MOJICIIUPOBaHHE JaHHBIX, HPOTHO3HPOBAHUE u
KJaccuuKanusi.

BazoBas iuTepaTypa

"MaTteMaTuka IUIA HCKYCCTBEHHOTO uHTEeIIeEKTa"
(Mathematics for Machine Learning), Marc Peter
Deisenroth, A Aldo Faisal, Cheng Soon Ong, 2020,
"MareMaTHKa ¥ CTAaTHUCTHKA [UISL aHajiu3a JaHHBIX"
(Mathematics and Statistics for Data Analysis), Peter R.
Kruse, Jan de Leeuw, 2020

Haspanue 1y CIMIIIHHBI

[IporpaMMHbIil uHCTpYMeHTapuii 1uist cozpanus HC

TpynoeMKoCTh IMCHUNIHHBI

5 kpenutoB (150 4.)

Kypc, cemectp

3 Kypc, 6 cemecTp

MecTo IMCHUIIIMHBI B
y4eOHOM miiaHe (mpe
PEKBU3UTHI, HOCT
PEeKBU3UTHI)

Jucnuniuua  «IIporpamMmHBIl  MHCTpYMEHTApul Ui
coznanust HC» oTHocuTes K IpodecCuoHaIbHOMY IHUKITY
y4eOHOro IUIaHa U  SBJSIETCA  COCTaBHOM  YacCThIO
MalHEPCKOro Kypca.

[Ipe PEKBU3UTHI: OcHoBBI IIPOrpaMMHUPOBaHMUS,
IIPOrPaMMHUPOBAHHUE.

[Toct  pexBuszutbl: OCHOBBI ~ MAIIMHHOTO  OOYYeHHS,
IIPUKJIA/IHBIC 33/1a4M aHAJIN3a JaHHBIX.

He.]'ll/l H 3a1a4YM JUCHUILIMHBI

IMeanb AMCHMNJIMHBI:

3aKio4aeTcss B OOY4YeHMHM CTYJEHTOB HCIOJIb30BAHHUIO
CHIEIMaTU3UPOBAHHBIX POTPAMMHBIX CPE/l U MHCTPYMEHTOB
s pa3paboTKu, OoOyudeHHus, U ONTUMHU3ALUU HEHPOHHBIX
CETEH.

3agauyu AUMCHUIJIMHBI:

BBeneHue B HelipOHHbIE CeTH:

e OcCHOBHBIE TIOHATHSI W TEPMUHBI B 00JIACTH
HCKYCCTBEHHOT'O MHTEIIJIEKTa U HEUPOHHBIX CETEH.

e PasnuyHple THUOBI HEWPOHHBIX CETEM M HX
MIpUMEHEHNE.

(OCHOBBI IPOrPAMMHUPOBAHHUA /1JIsl HEHPOHHBIX CeTei:

e ll3yyeHue S3bIKOB NPOrPAMMHUPOBAHMS, IIHUPOKO
HCIIOJIb3YEMBIX B pa3pabOTKe HEHPOHHBIX ceTei
(narmpumep, Python, TensorFlow, PyTorch).

e OcHOBbI paboOTBl ¢ OUOMMOTEKAMH MAIIUHHOTO
0o0y4eHus U TITyOOKOTO 00yUeHHS.

MNHCTPpYMEHTHI JJI1 BU3YAJU3ALNHA U AHAJIH3A JAHHbIX:
e licnonb3oBaHME MHCTPYMEHTOB JUIsl BU3YyalIU3alUU

TaHHBIX Mepea 00ydeHHneM HEHPOHHBIX CETEH.

e AHanu3 JaHHBIX, MPeaoOdpaboTKa U MOATOTOBKA JIJIs
00yYeHHST MOJIETICH.

KoMmnerennun

I1K-4, TIK-5, JI1K-3
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Pe3ysbTaThl 0OCBOEHMA [Tocne ocBOeHMSI JAHHOM AMCUUIUIMHBI CTYACHT:
AUCHHUILTUHBI byoem 3namv OCHOBHBIE KOHLENIMH W TPUHIIMIIBI
obyuyenuss HC, Bkirouasi CTpyKTYpy HEMpPOHHBIX CETEH,
METOBI 00YYEHHUSI M ONTUMHU3ALUU MOJIETICH;

byoem  ymemws  ucnosnb3oBaTh  CHELUMATU3UPOBAHHBIC
OMONIMOTEKH IS CO3/IaHMsI U 00yUYeHHS HEHPOHHBIX CETEH.
Byoem cnocoben paboTath ¢ pa3InYHbIMU TUIIAMH JAHHBIX,
BBITIOJIHATh ux IIPEIBAPUTEIBHYIO 00paloTKy,
BU3YQJIM3allMI0 U TOATOTOBKY sl OOydeHHs Mojelei
HEWPOHHBIX CETEH;

byoem 6nadems HaBblKaMM ONTUMH3ALMU  MOJeENeil
HEUPOHHBIX ceTen T TIOBBIIIEHUS 150,
MIPOU3BOIUTEIIEHOCTH, TOUHOCTH U 3((HEKTUBHOCTH. ;
byoem cnocoben pazpabateiBaTh, 00y4aTh W OIICHHBATH
pa3nuyHble TUIBl HEHPOHHBIX CeTed s pelleHHs 3a1ad
MAIIMHHOTO O0YUYEHHsI U HICKYCCTBEHHOTO MHTEIUICKTA.
ba3zoBas squTeparypa Opancya llonne, [Lxumnsdopr bapro, Usu ['yadennoy.
"I'my6okoe o0yuenne" (2016).

Cebactpsn Pamka. "Python u wmammHHOe oOyueHue"
(2015).

Aypenuen XKepon. "Ilorpyxenue B riayookoe oOyuenue"
(2019).

Anpnpeac Mrosiep, Capa I'Bujo. "BBenenue B MaliMHHOE
oOyyenue ¢ momorisio Python" (2016).

Ha3Banue 1y CUMIIIUHBI OCHOBBI MalIMHHOTO O0yUYEHUs

TpynoeMKoOCTh QM CHUNINHBI 5 kpenutoB (150 4.)

Kypc, cemectp 4 xypc, 7 cemecTp

MecTo AMCHMILVINHBI B JucuuruimHa «OCHOBBI MAILIMHHOTO 00Yy4EHUs» OTHOCUTCS

yueOHOM mJiaHe (mpe K Ipo(ecCUOHaTBFHOMY UKy YYEOHOTO TUTaHa | SIBJISIETCS

PEKBHU3HUTBI, MOCT COCTaBHOM 4acCThI0 MalTHEPCKOIO Kypca.

PEKBH3HUTHI) [Ipe pekBu3uTH: MareMaTHYeCKHEe OCHOBBI CO3JaHUsA
cucreM MU, ITporpaMMHBII HHCTPYMEHTApUH IJIs CO3aHUs
HC

[Toct pexBusutel: Ilpukmansele 3agauu aHaiM3a JAHHBIX,
HeiipoceTeBble TEXHOJIOTUH
Hesaun u 3agaum qucuuiuinebl — |[Hleab AUCHMIIMHBI:
COCTOHUT B TOM, 4TOOBI 03HAKOMUTE CTYACHTOB C OCHOBHBIMHA
KOHUEMLIMAMUA, METOAAMU U HHCTPYMEHTAMH MAIIMHHOTO
06y‘IeHI/I$I, a TaKXKC M3YUCHHUC pPa3IMYHbIX METOJIO0B H
QITOPUTMOB MAITMHHOTO OOy4YeHHs, TaKhe KakK JTUHEeHHas
[perpeccusi, MeTo] OJIMKalInuxX cocenel, AepeBbs peIeHUH,
METOJ, OIIOPHBIX BEKTOPOB, HEUPOHHBIE CETH.
3axaumn AUCHUIIMHBI:
N3y4yeHue OCHOBHBIX KOHLCIIUI:

e OmnpeneneHue MAaUIMHHOTO OOy4YeHHMsI UM €ro
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IIPUMEHEHMUSL.

e Kiaccu¢ukanus METo10B MAILIMHHOTO 00y4eHUSI.

e [loHumMaHuE OCHOBHBIX TEPMHHOB, UCIIOJIB3YEMBIX B
MAaIIMHHOM O0YYEeHHUHU.

M3yyenne MeT0/10B MAIIMHHOTO 00y4YeHUsI:

e (O3HakOMJIEHWE C pa3jIMYHbIMM  AJITOPUTMaMHU
MAaIIMHHOIO 00y4eHUs: JTMHENWHAas! PEerpeccusi, METO.
OmmKalImMx coceneil, OepeBbs pPEUICHUH, METO.
OIIOPHBIX BEKTOPOB, HEHPOHHBIE CETU U JpyTHUE.

e [loHumanue  NOpUHOMIOB  pabOTBl  KaXIOro
QIropuT™Ma M HUX [PUMEHEHHE B Pa3IUYHbIX
CLICHApHSIX.

Pabora ¢ naHHbIMH:

e JloaroroBka mgaHHBIX JUIsi OOydYeHHs] MOJEJEH,
BKJIIOYast ux OUUCTKY, npeoOpa3oBaHue,
HOpMaJIM3alUI0 U BEIOOPKY.

e lcnonb3oBanue OUOIMOTEK /17151 pabOThI C JAHHBIMH,
Takux Kak Pandas, nns aHanmza ¥ MaHUMYJSIAHA

JAHHBIMU.
KomMmnerenuun [1K-6, ITK-9, AI1K-3

Pe3yabTaTnl 0ocBOCHUS [Tocne ocBOEHUS TAaHHON NUCUUIUIAHBI CTYJEHT:
JTHCIHHUILINHBI byoem 3mams OCHOBHBIE TEPMHUHBI ¥  KOHIICTIIIHH

MAaIIMHHOTO 00yUYeHUs, TAKUX KaK 00yueHHe ¢ yUUTeJIeM U
0e3 yuurens, kiaccuuKalus, perpeccus, Kiacrepusanus,
nepeody4eHue, HeA00OyUeHHEe U APYTHUE;

byoem ymems WMCTONB30BaTh pa3inyHbIE aNTOPUTMBI U
METOABl MAIIMHHOTO OO0YyYeHHUs, Takue Kak JIMHeiHas
perpeccusi, Meton k-Ommkalmmx cocenei, IepeBbs
peleHHi, METO/1 OTIOPHBIX BEKTOPOB, HEWPOHHBIE CETH;
byoem cnocoben ananu3upoBaTh W TOATOTaBIMBATH
JaHHbIe 111 O0y4deHHs Mojeneil MallMHHOro OO0y4YeHMs,
BKJTIOYAst UX OYUCTKY, MpeoOpa3oBaHue, HOPMATH3AIHUIO U
BBIOOPKY;

byoem e6n1ademv KOMIBIOTEPHBIM HHCTPYMEHTapHEM IJIs
CO3JIaHMsI MOJIEJIEH CIIOKHBIX CUCTEM;

byoem cnocoben pazpabaTeiBaTh MOJACIHW MAIIMHHOTO
00y4YeHHsI Ha OCHOBE M3yUEHHBIX METO/IOB M aJITOPUTMOB.

ba3oBas siuTeparypa

Xoviton T., Tubmepanu P., ®puaman J[. "DnemeHTHI
craructudeckoro ooydenus" (2009).

Mironnep A., I'sugo C. "BBenenue B MallimHHOE 00y4YEHHE C
nomoipio Python. PykoBoAacTBO i crienualvucTOB IO
pabote ¢ nanabMu" (2016).

Mapcnang C., Hlamupo 3. "MamunHoe oOyueHHe.
Anroputmel 1 mogenu” (2011).

I'epon O. "Ilorpyxenue B mamnHHOe 00yuenue" (2019).
Pamka C. "Python u mamuunaoe oOyuenue" (2015).
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HasBaHue 1¥CIMIIIHHBI

[IpuknagHelie 3a1a4n aHAIM3a TAHHBIX

TpynoeMKoOCTh JUCHUNIMHBI

5 kpenutoB (150 4.)

Kypc, cemectp

4 xypc, 8 cemectp

MecTo fMCIUIIINHEBI B
y4eOHOM mJiaHe (mpe
PEKBHU3HUTHI, MOCT
PEeKBH3HUTHI)

JMucummummna «[Ipukiagaele 3agadnM  aHanus3a JAHHBIX)
OTHOCHTCS K IPO(ECCHOHAIBHOMY LUKy y4eOHOTO IUIaHa
U SIBJISIETCS] COCTAaBHOM YaCTh0 MalHEPCKOI0O Kypca.

IIpe pexBusursl: I[IporpaMMHBIE HMHCTPYMEHTApUM UL
coznanust HC, OCHOBBI MallIMHHOTO 00y4YEeHMSI

[Toct pexBu3uTHI: BrlllyckHas kBanuduKalmoHHas padora

He.]'ll/l H 3a1a4YM JUCHHUILIMHBI

Ieap TMCHMIIIMHBI:

M3y4eHHE METOJOB M HMHCTPYMEHTOB aHalM3a JaHHBIX C
LEIbI0 PpEIICHUs NPAaKTHUYECKUX 3aJad B  Pa3JInYHBIX
obOmactsix. E€ memp cocTtouT B TOM, 4YTOOBI OOYdYHTH
CTYJEHTOB IPUMEHATH aHAJIUTUYECKHUE METONbI Ul
M3BJICYCHUS TIOJIE3HOW HMH(POPMALMU M3 PA3HOOOPA3HBIX
NAHHBIX ¥ UCIOJb30BAHUSA 3TOM HH(OpMALMU AJIS IPUHSTHS
[pELIEHUI U pEeLIeHHs peaJIbHbIX 3a/1a4.

3aga4u JUCHHUILINHBI:

e [IpornosupoBanue cmpoca: Pa3paboTka Monenei
IIPOrHO3UPOBAHUS CIIPOCA HA OCHOBE MCTOPUYECKUX
JaHHBIX O MpOJa’kax WM UCIOJIb30BaHUU TOBAPOB
WIM yCIyr. OTO MOJKET IIOMOYb KOMIIAHHAM
ONTUMU3UPOBATH 3armacel, IJIAaHUPOBATh
IIPOU3BOJICTBO U YIPABIATH IOCTaBKAMHM.

e Knaccugpukanus tekctoB: Pa3pabotka Monenei
KJIacCU(pUKALUM TEKCTOB JIJII aBTOMAaTHYECKOU
KaTeropusaluuu JOKYMEHTOB, 0OpabOTKH OT3bIBOB
MI0JIb30BATENIEH, OINPEACIICHUs] TOHAIBHOCTH WU
BBISIBJICHMSI CITaMa.

e AHanu3 KJIMEHTCKOro mnoseneHus: Mcmonb3zoBaHue
JaHHBIX O MOBEACHUU KIMEHTOB JJISi BBISBICHUS
MaTTEPHOB, CErMEHTaluu KJIMEHTOB,
MIPOTHO3UPOBAHUS OTTOKA, MEPCOHAIN3ALUN
MIPETIOKEHUN U YBEIIMUEHUS yIep/KaHUsl KJIMEHTOB.

e MenunuHckuit aHaIu3 JAaHHBIX: AHanus
MEIUIMHCKUX JTaHHBIX ISl BBISBJICHUS MATTEPHOB
3a0o0JeBaHUN, MPOTHO3MPOBAHUS PUCKA PA3BUTHUSA
3a00JIeBaHUN, MOJACPKKUA NPUHATUS pELIEeHUl B
MEIUIIMHCKON TUAarHOCTUKE U JICYEHUU.

KoMnereHnuuu T1K-5, IIK-6, JITK-3
Pe3yabTaThl 0cBOEHUS [Tocne ocBOEHUS TaHHOUW NUCUUIUIAHBI CTYJEHT:
JUCIHIIIINHBI byoem 3namb pa3nuuHBIE METOIBI aHAIW3a JIaHHBIX,

TaKUMH KaK KIacCU(UKAIM, PErpeccHsi, KiIacTeph3arys,
aCcCOLIMATUBHOE U3BJICUEHHE MTPABUII, BDEMEHHBIE PsJIbL;
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byoem ymemwv ¢dopMynupoBaTh KOHKPETHBIC 33/Ja4H
aHaJlM3a JaHHBIX B 3aBUCUMOCTH OT MPEIMETHON 00J1acTH,
B KOTOPOI OHHM paboTaOT MK UCCIEIYIOT;

byoem cnocoben cobupath U MOATOTABINBATH Pa3IHYHbIC
THUIIBI JAHHBIX IS aHAJIU3a, BKIIIOYask CTPYKTYPUPOBAHHBIE
U HECTPYKTYPHUPOBAaHHBIE JAaHHbIE W3  Pa3IMYHBIX
HWCTOYHUKOB;

byoem enaoemv WHCTpYMEHTaMH U HPOrPaMMHBIMH
MaKeTaMu JJIg aHalin3a JIaHHbIX;

byoem cnocoben ananusupoBaTh pe3yNabTaThl MOJEICH U
METOJOB  aHalu3a JIAHHBIX, JIeNIaTh  BBIBOABI U
dbopMynupoBaTh  pEKOMEHJAllMM HAa  OCHOBE  3TUX
pE3yJIbTaTOB.

baszoBas quTeparypa

Xactu T., Tubmepanum P., ®puaman [k, (2012).
"IMpuknagnoe MammHaHOE 00yueHHe" . JlnaneKTrKa.
Maxkkunau Yac. (2015). "Python u ananu3 nanasix". IMK
IIpecc.

Bannep Ilnac JIx. (2018). "PykoBoacTBo mo 6uOiInoTeke
Pandas". JIMK IIpecc.

Pacuka C., Mupmxanunu B. (2019). "Python u mammunaHOE

ob0yuenue. Coopnuk peunentoB". JIMK Tlpecc.




