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1. llesan ocBOEHMSsI AN CIMIIJIMHbI

Llenpto um3ydenus kypca «MammHHoe oOydeHue» sBIseTcd JaTh CTyJIeHTaM oOlee
MOHMMAaHHE KIIFOUEBBIX KOHIICIIIUH, METOJOB M alTOPUTMOB MAaIlIMHHOTO O0Oy4eHwus. [laHHBIN
KypC CIY>KUT OCHOBOIl IJIsi AajibHEHIIero oOy4yeHHs M ClelHaau3aluud B o0JacTH aHamu3a
JIAHHBIX U UCKYCCTBEHHOTO MHTEIIEKTA, a TAK)KE Pa3BUTUS HABBIKOB MPOEKTUPOBAHUS, CO3/IaHUS
U TECTUPOBAHMS MAITUHHO-00y4aeMbIX MOJIENEH.

Kypc «MammnHOe 00ydeHHe» pacumMpsieT TOPU30HTHI CTY/AEHTOB B 0OJAcTH NEPEIOBBIX
METO0B 00pabOTKM M aHaiM3a JAHHBIX, COJCHCTBYS Pa3BUTHIO UX CIOCOOHOCTH K PELICHHUIO
CIIOKHBIX 3aJad M TpoOJIeM, CBA3aHHBIX C 3TOH oOsacTeio. OH TakKe MOMOTaeT CTyJeHTaM
(opMHpOBATH KPUTHUECKOE MBILIUIEHUE M TBOPUYECKHE CIIOCOOHOCTH, KOTOPbIEe HEOOXOUMBI ISt
YCIIEIITHOTO TMPOAOIDKEHUS UX 00yUeHHUsI M KapbepPHOTO POCTa B ATOH 001aCTH.

N3ydast 3TOT Kype, CTYACHTHI IOJNydYaloT TJIyOOKO€ TOHMMAaHWE OCHOB MAIIMHHOTO
00y4YeHHsI U CIIOCOOHOCTH CaMOCTOSITENILHO YIIIyOJISAITh M PAaCIIUPATh CBOU 3HAHUS U HABBIKU B
3TON 00JIACTH.

2. Mecto nucunninnel B ctpykrype OII 6akanaBpuara

Hucuumnuaa «Mammaaoe oOydenue» b1.B.11.04 sBasiercs AUCHUIUIMHOW YacTH,
dbopmupyeMoil yuacTHHKaMHu o0pa3oBaTelbHbIX OTHOIIeHNH bioka 1.

JUisi  yCHEIIHOTO  OCBOGHHUS  JAaHHOTO Kypca  CTyJAeHTaM TpeOyeTcsi HMeTh
IIPEIBAPUTEIILHBIC 3HAHUS W HABBIKHU, IIOJyYEHHBIE B XOAC M3YyYEHUS CICAYIOUIMX IUCLUIUINH:
«BexTOpHBIII M TEH30pHBIA aHaANU3», «AHaATUTHYECKas TEOMETpUs W JIMHEHHas anredpay,
«Teopus BEpOATHOCTEN U MaTEMaTUIECKAst CTATUCTUKAY.

Kpome Toro, cTyaeHTbl AOKHBI MUMETh JOCTAaTOYHBINA OIBIT MPOrPAMMUPOBAHMS IS
OTJIAJIKU CIIOKHBIX IporpamMm 0e3 3HauuTeabHOM nomomu. OT CTyAEHTOB OKUAAETCS IIyOOKOe
NOHUMaHHEe JUHEHHOU anreOpbl, TEOPUU BEPOSTHOCTEH W T'PAJMEHTOB, a TAK)KE 3HAUNUTEIbHBINA
OIIBIT IPOTPAaMMHUPOBAHUS C Y4€TOM CTPYKTYP JNaHHBIX.

3HaHus, YMEHUS M HaBBIKM, IOJy4YEeHHBIE B Kypce «MammHHoe oOyueHHe», OyayT
HEOOXOIUMBI JUIsI U3y4eHHs MOCIENYIOIMX CIEeNUATU3UPOBAaHHbIX JUCLUIUIMH, a TAaKXKe Ui
YCIICHIHOTO BBIIIOJHEHUS HAYYHO-HUCCIIEI0BATEIbCKOM paboTHI.

3. [lnanupyemble  pe3yjbTaTbl  00y4eHMs 1O JUCHUIJIMHE, COOTHECEHHbIe C
IJIAaHUpyeMbIMH pe3yjbTaTamMmu ocBoeHust OIl 6axkanaBpuara.

[Tponiecc u3yueHus: MUCIUIUTMHEI HAMIPABJICH Ha (QOPMHUPOBAHUE CIECIYIONINX dJIEMEHTOB
komreteHmii B cootBercTBHM ¢ ®PI'OC BO, OI1 BO u mnpuobOpereHus ClIeayronux 3HaHHMH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATEITbHOCTH:

Kon DopMyJIHPOBKA Ilepedyens niIaHUpyeMbIX
KOMIIeTeHIIN U KOMIIeTeHIIN U pe3y/1bTaToB
00yueHust

HpO(l)eCCl/IOHaJ'II)Hble KOMIICTCHIIUU




MK-2

Criocoben OCYILIECTBIISITh
cOop u 00pabOTKY MCXOJIHBIX
JTAHHBIX TUIst pelIeHuUsI
MIOCTaBJICHHBIX
npo(hecCHOHANBHBIX 3a/a4 B
obnactu HCKYCCTBEHHOTO
UHTEJUICKTa
WH()OKOMMYHHKAITUH,
OCYIIECTBIISATh TIOUCK, aHAIH3
U BBIOOp  METONOB  HX
pelIeHus

na_IIK-2.2

[Ipumenser
JKCIIEPUMEHTAIIBHBIC
METOABl  HCCIEAOBAHUSA
IIPOLIECCOB B

UH(POKOMMYHUKATUOHHBIX
YCTpPOMCTBAX, CUCTEMAX M
CETAX

3HaTh

OCHOBHBIC TEOPETUYECKUE
KOHIICTIIIMA ¥ TPUHIIHIIBI
MAaIIMHHOTO 00yYeHusI.
Maremarudeckue u
CTaTUCTUIECKUE OCHOBEI
MAaIIMHHOTO 00yYeHUs.
Paznuunbie THOBL anTOPUTMOB
MAIIMHHOTO OOy4YeHHs U UuX
OCHOBHBIC XapaKTEPUCTUKH.
OCHOBHBIE TIOAXOJBI K OICHKE
MIPOM3BOAUTEIEHOCTH U
TOYHOCTH MOJeJIEN
MAalIMHHOTO 00y4YeHUs.

Ymers

[Ipumensite
METO/IBI u ANTOPUTMBI
MAIIUHHOTO ~ OOYYeHUsS Ui
peleHus 3a1a9.
[IpoexTupoBarts,
TECTHPOBATh
MAalIMHHOTO 00yYeHUs.
[IpuMeHATs METOHBI OICHKH
MPOU3BOAUTEIEHOCTH u
TOYHOCTH MOJIeNeH
MAIIUHHOTO O0YYEHUsI.
Hcnonk3oBath mporpaMMHBIC
OMOMMOTEKH W WHCTPYMEHTHI
UL MaIIMHHOTO OOydYeHHs |
riry0ooKkoro ooydeHus.

pa3iauuHble

obyyate u
MOJIEITH

— OOpabarbIBaTh u
AHAITU3UPOBATH OoupIme
00BEMBI JAHHBIX JUISt
UCIIOJIb30BAHUSL B MOJEIAX
MalIMHHOTO 00yYeHUs.

Baagern

— HaBwikamu BBIOOpA
MOIOXOIIIEr0  METoNa  WIH
AIrOpUTMA MAaIIUHHOTO
oOyueHust  JAnsl  pelIeHUs
KOHKPETHOM 3aTa4H.

— HaBpikamu paboThI c

pa3auuHbIMH  QopMaTtaMu U
THIIAMU JAHHBIX.

HaBpikamm
MPOTPAMMUPOBAHUST HA SI3bIKE
Python misn pemenus 3amau
MAaIIMHHOTO 00yYeHUsl.
Hasrikamu HCIOJIb30BaHUS
WHCTPYMEHTOB BH3YaJIH3alliU
JIaHHBIX.

Hasreikamu KPUTHYECKOTO
aHanmu3a M OIEHKH MoJene
MAaIIMHHOTO 00yYeHUs.

4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCHUNIMHBI

OO6mmas TpyJ0€MKOCTh AUCITUIUIMHBI COCTABIISIET 3 3a4eTHRIX enunmil, 108 akam.gacos.
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Ne
n/n

Tembl (pa3aeJibl)
AUCHMITUHBI,
HX COJIepKaHne

Cemectp

Buabl yueOHbIX 3aHATHIA,

BRJIIOYasi CAMOCTOATEIbHYIO paﬁoTy

CTYIeHTOB,
H UX TPYAOEMKOCTh
(B akaJileMMYeCKHUX Yacax)

DopMBbI TEKYIIETO
KOHTPOJISl YCIIeBaeMOCTH

DopmMa NPOMeKYTOYHOM
aTTecTaluu
(no cemecmpam)

KonTakTHas pa6ora

JIEKLIAU

MPaKTHYECKHE
nabopaToOpHEIC
KOHCYJIbTAI[HH

aTTeCTal[MOHHBIE

HCTIBITAHHS

CaMOCTOSITeIIbHAS
pabota

Kiaccudukanms:
MePCENTPOHBI, MAIITHEI
OTIOPHBIX BEKTOPOB, TayCCOB
aHaN3 TUCKPIMHUHAHTOB,
JIOTHCTHUYECKAsl PErPeCcCHs,
JIepEBbs peUICHU, HEHPOHHBIE
CEeTH, CBepTOYHbIC HEHPOHHBIE
ceTH, OyCTHHT, TIOUCK
OMMIKaIero cocena,

10

Perpeccus: meton
HAMMEHBIINX KBAIPAaTOB I
JIMHEWHOMW perpeccuu,
JIOTHCTHUYECKAsl PEerpecCHs,
TOJIMHOMHUAJIbHAS PETPECCHS,
rpeOHeBast perpeccus;

10

OlieHKa MIOTHOCTH: OLICHKA
MaKCHMAIIbHOTO
HPaBIONOO0HS.

10

CHmKeHUe pa3MEepHOCTH:
METOJ TJIABHBIX KOMIIOHEHT,
CydaiiHasi POEKIIHSI.

10

Knacrepuzanus: meron k-
CpelHUX, uepapXuuecKas
KJIaCTepU3aLHsL.

11

0,3

1,7

3auér

Hroro

17

34 1 4 |03

52,7

Conep:xaHue pa3iesioB JUCHUIIHHBI:

Pa3pen 1.

Knaccugukayusa
[TepuienTpoHbl, METOT OTOPHBIX BEKTOPOB, TAyCCOBCKUI JUCKPUMHUHAHTHBIN aHAIU3,

JIOTUCTAYECKAs] PETrPECCHs, IePEBbs PELICHUI, HEHPOHHBIE CETU, CBEPTOUYHBIC HEMPOHHBIE CETH,
OyCTHHT, TIOMCK OJI>KalIero cocea.

Paznen 2.
Pezpeccusn

Meron HaMMEHBIIUX KBAPATOB IS IMHEHHOM pErpeCcCUH, JOTUCTUYECKAs perpeccus,

MOJIMHOMUAIIbHAS perpeccusi, rpeOHeBast perpeccusi.




Pasznen 3.
Ouenka nnomnocmu
OrneHka MaKCUMaTBHOTO MTPABAONOI00US

Paznen 4.
CHuorcenue pazmepuocmu
Merto[ TIIaBHBIX KOMIIOHEHT, ClIy4aiHasi TPOCKIIHs

Pa3nen 5.

Knacmepuszayusn
MCTOH k—CpCHHI/IX, HcpapxuiecKas Kiiacrepusanus.

5. Oﬁpa30BaTeJIbHI>Ie TEXHOJOIrM, B TOM YHUCJI€ TEXHOJOIHH JICKTPOHHOIO oﬁyqe}mﬂ H
AUCTAHIIMOHHBIC 06pasoBaTeanble TEXHOJOIHHU, HCIOJbB3YEMbBIC IPH OCYIIECCTBJICHUMN
06p330BaTeJIbHOF0 nmpoumecca nmo 1TMCumInJaInHe

B nporiecce o0ydeHust HCTIONB3YIOTCS CIEAYIOIIME 00pa30oBaTeIbHBIE TEXHOJIOTHU:

BBogHasi JiekuMs — [aeT NEpBOE LEIOCTHOE MPEJICTAaBICHWE O JUCUUIUIMHE W
OPUEHTHUPYET CTYJIEHTa B CUCTEME M3Y4YEHUs JaHHOW AUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAaYeHHEM U 3aJladyaMM Kypca, €ro pojbl0 U MECTOM B CHCTEME€ y4eOHBIX NUCUUIUIMH U B
CHUCTEME TMOATOTOBKH B 1enoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, MMeHa U3BECTHBIX YUEHBIX, U3JIaraloTCs MEepCIeKTUBHBIC
HanpaBJIeHUs uUccilenoBaHud. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCS  METOAUYECKUE U
OpraHU3al[MIOHHbIE OCOOCHHOCTH pabOThl B paMKax NTaHHOW AWCUUIUIMHBI, a TaKXKe Jaercs
aHaJIu3 PEKOMEHIyeMOH yueOHO-METOJMUECKOM JIUTEPATyPHI.

AxkagemMuyeckasi JIeKIHA € 3JIeMEHTAMH JIeKOHMU-0ecelbl — IIOCIEIOBATEIbHOE
U3JI0KEHUE MaTepuaia, OCYIECTBIsIEMOE MPEUMYIIIECTBEHHO B BHJI€ MOHOJIOTA IIPEMO1aBaTEIIsI.
DOneMeHThl JIEeKIMU-0ecebl O00eCrneurBalOT KOHTAKT MpenojaBareisi C ayAuTOpUel, 4YTO
MO3BOJIIET TPUBIIEKaTh BHUMAaHUE CTYACHTOB K HambOoyiee BaXHBIM TEeMaM JUCIHILTAHBL,
aKTHBHO BOBJIEKaTh MX B Y4YeOHBIN MpoliecC, KOHTPOJIUPOBATH TEMIT M3JIOKEHUS Y4eOHOro
MaTepHuaia B 3aBUCUMOCTU OT YPOBHS €0 BOCIIPUSTHUS.

I[lpy  yTeHun  JEKUUH  HCIONB3YETCS  TEXHOJOTHUS  IPOOJIEMHOro  00OydeHHs
(mocnenoBaTenbHOE U IIEJICHAINIPABICHHOE BBIABMKEHHE MEpel CTYACHTOM I103HABATEIbHBIX
3a/a4, paspeniasi KOTOpbIe CTYJIEHThl AKTHMBHO YyCBauBalOT 3HaHus). Kypc moctpoeH Ha
MNPHUHIMIIAX CUCTEMHOTO IMOAXO0Ja K OTOOpY MNPOTpaMMHOIO MaTepHalia U OMpeAesICHUI0
MOCIIEZI0BATEIbHOCTU €0 U3YYEHUs CTYJEHTaMH, 4TO IMpeaycMaTpuBaeT IiayOoKoe H3ydeHue
peaMera.

JlaGopaTopHasi padoTa — opranuzanus y4eOHO# paOOThI C peaTbHBIMU MaTEePHATLHBIMH
U HUH(QOpPMALIMOHHBIMH OOBEKTaMH, JKCIEpPUMEHTalbHas paboTa C aHAJIOrOBBIMU MOJAEISMU
pearbHBIX 0OBEKTOB.

KoncyabTaumu — Buja y4eOHBIX 3aHSATUH, SBISIONIMICA OAHOW W3 (OpM KOHTPOJIS
CaMOCTOSITENILHOM  paboThl  CTyAeHTOB. Ha KOHCymbTanusx 1O Mpockde CTYACHTOB
paccmarpuBaroTcs HauOosiee CIOKHBIE MOMEHTBHI MPU OCBOCHMM MaTephalia TUCIUILIUHBI,
MpernojiaBaresib OTBEUAaeT Ha BONPOCHI CTYAEHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpolecce
CaMOCTOSITEIIbHOU PaOOTHI.

KouTposip kayecTBa ycBOEHHUSI MPOTPAMMHOIO MaTepHaja MPOBOAMUTCS C YYETOM pabOThI
CTYJICHTOB Ha JICKIUSIX U JJA0OPATOPHBIX 3aHSATHUSX.

CamocrosiTenbHass paboTa CTYIEHTOB 3akKJO4yaeTcs B MPOpabOTKE KOHCIEKTa JIEKIIHiA,
WU3YYEHUU PEKOMEHJOBAaHHON JIMTEpPATypbl, BBINOJHEHUM JIOMAIIHUX W WHAUBUAYAIbHBIX
3aJaHUN.



6. IlepedyeHb JMIEH3HMOHHOIO W (MJIM) CBOOOAHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
o0ecrnieyeHusi, MCIOJb3yeMOI0 IPH OCYIIECTBJIEHHH 00pa30BaTeJIbHOIO IMpouecca 1o
AUCHUIINHE

Her.

7. IlepedeHb CcOBpeMEHHBIX NpPO(ecCHOHANBHBIX 0a3 MaHHBIX M HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYIIeCTBJIeHHU 00pPa30BaTeIbHOI0 Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO  JUCHUIUIMHE
MCIIOJIB3YIOTCS:

ABTOoMaTtu3upoBaHHass OuOnmoreuHo-uHpopMmanuonHass cucrtemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

8. IlepeyeHbr OCHOBHOII W  JONOJHUTENbHOW Yy4YeOHOl  JHTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIUOHHOI ceTHn «HMHTepHeT» (NIPH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHUSI U CHMIIIMHBI

a) OcHOBHas UTEpaTypa:
1. Boponmnos K. B. "Maremarndeckue MeToabl oOy4eHus 1o mpeneneHtaMm.”" - Mocksa:
N3n-Bo ®usnko-mMaremaTuuecko nureparypst, 2012.
2. Xaitkun C. "He#iponnsie cetu: moyiHbld Kypc." - MockBa: M3gatenbckuii oM
«Bunpsamcy, 2006.
3. Bamawk B. "Crartuctuueckoe oOydeHne B MHGOPMAIIMOHHBIX cucTeMax." - MockBa:
WznarensctBo "dusmariaut", 2018.

6) HOHOHHHTCHBH&H JJUTEpaTypa.
1. Yepnonyo A. A., bompoB B. A. "MammunHoe oO0yueHHWe W aHAJIW3 JIaHHBIX:

Metoaunueckoe mocobue." - MockBa: UznmatensctBo "MITY um. H.D.baymana",
2017.

2. Pamxa C. "Python m mammuHOe oOyuenue." - MockBa: M3natensctBo "Buibsmc",
2017.

3. Xanr D. "OOGyuenue ¢ moakperuienuem." - Mocksa: UznarensctBo "JIMK Ilpecc",
2018.

B) pecypchl cetd « THTepHeTY:

1. Coursera: "MamunHoe oOydeHune u aHanmu3 HaHHBIX' or M®TU wu Sunekca
(https://www.coursera.org/specializations/machine-learning-data-analysis)

2. "OtkpsIThIi Kypc MammHHOTO 00y4yeHus" ot OpenDataScience (https://mlcourse.ai/)

3. Stepik: "Benenue B Data Science u MaITuHHOE oOydeHue"
(https://stepik.org/course/4852)

4. PykoBomctBa M OmOMMOTEKW 1Mo MamuHHOMY oOydeHuto Ha Python: Scikit-Learn
(https://scikit-learn.org/stable/), TensorFlow (https://www.tensorflow.org/), PyTorch
(https://pytorch.org/).

9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeOOX0AMMAasA ISl OCYLIECTBJIEHUS 00Pa30BaATEIbLHOI0
npounecca no JUCHUIINHE

—y4eOHbIe ayAUTOPUH JUIsl TPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIA;

— y4eOHbIe ayTMTOPHH JUIs IPOBEIeHUs Tab0paTOPHBIX paboT;

— y4eOHbIe ayTMTOPHH JUIs IPOBEICHUS IPYNIOBBIX M HHAMBHUYaJIbHBIX KOHCYJIbTAIIHH,


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

— y4eOHbIE ayIUTOPUU JJsi TPOBEACHHUS TEKYIIETO0 KOHTPOJIS W MPOMEKYTOUHOU
aTTEeCTalluu,

— TMIOMEIMICHHUSI JIJIsl CAMOCTOSATEIBHOU PaboThI;

— TMOMEIICHHUS [IJISl XPaHSHHSI U MPO(PUIAKTUYECKOTO 00CITYy)KUBAHHS TEXHUIECKHX CPEIICTB
oOy4eHwUs.

[TomemeHust 1Ji1 CaMOCTOSATENBHON PAOOTHl O0YUYAIONIUXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOYKHOCTBHIO TOAKIIOUEHHUSI K ceTu «VHTepHeT» M obecrieyeHueM JOCTyra B
3IIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBaTenbhyto cpeny Apl'Y.

Uwucno mocamouHbIX MECT B JICKIIMOHHOW ayAUTOpPUU OOJbIIe JIMOO PaBHO CIIUCOYHOMY
COCTaBy IOTOKa.

ABTODBI:

Houent xkadenpsr [ITMO, k.T.H. 1.B.AnannkoB

O00IICHOCb, YHeHAsi CIMENneHb noonucy H.0. Pamunus



