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Coaep:xanue (padouasi nporpamMma)

Mecto qucuumiuHzel B ctpykrype OIT

[Tnanupyemsble pe3yabTaThl 00y4eHUs 110 TUCHMIUIMHE, 00eCIIeYnBatOLINe JOCTHKEHUE
IUTAHUPYEMBIX PE3yJIbTaTOB O0YUSHHS IO IPOrpamMmMe

O0BeM U BUIBI YIEOHOU PabOThI
Coneprxkanue TUCIUILTAHBI
MarepuaabHO-TEXHHUYECKOE M YIeOHO-METOINYEeCKOe 00eCIeueHUE TUCIIUILITHHEI

®DOoH/T OIIEHOYHBIX CPEJICTB IO JUCIUILUIMHE

Crp.



Lenpto u3y4yeHHS TUCHMIUIMHBI  SBJIeTCS  (OPMUpPOBAHHME pe3yJIbTaToB  OOyueHUs,
o0ecreunBaroIINX JOCTHKEHNE TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON MPOTrpaMMBbl.

1. MecTo nucuunjnnbl B cTpykrype OII

JucuuiuinHa MamubaHoe oOy4yeHMe M aHaliu3 JaHHbIX BXOJUT B 4YacTh, (opmupyemas
YYaCTHUKaMU OOpa30BaTeNbHBIX OTHOIICHUH (AMCUMIUIMHA 1O BBIOOPY) Osioka bl1.JducrumnmuHs
(Moyn)

[IpenmecTByromye TUCHMILIMHBI 110 CBSA3SIM KOMIIETEHIMA: XpaHeHue, o0paboTka M aHaIn3
JaHHbIX, CHUCTeMBbl UCKYCCTBEHHOI'O MHTEJJIEKTa, MeTosibl ONTHMU3alUK U Teopus urp, Pazpaborka
uHTepdeiicoB M amantuBHbIM BeO-muzaiiH, WHTemnekTyanbHble WHGOPMAIMOHHBIE CHUCTEMBI,
TexHonoruu paboTel B COLMAIBHBIX CETAX, VMHPOPMAaLMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJOIMU B
npoeCCHOHATBHON  AesTeNbHOCTH, OCHOBBI aNTOPUTMH3AIMHU M HpOrpaMMupoBaHus, OCHOBEI
IIPOEKTHON JesATeNbHOCTH, COBPEMEHHBIE TEXHOJOTMM U SI3BIKM IIPOrpaMMHUPOBaHHUA, BcTpocHHBbIE
SI3BIKM  IIporpamMmupoBaHus, OpraHuzanus BbIYUCIUTENBHBIX IpoleccoB, IHykeHepus 3HaHU,
[Tpeanpunumarensckoe nenno, OCHOBEI IpaBa, I'paskaanckoe npaso, OGnayHble TEXHOJIOTUU U YCIIyTH

[Tocnenyromue MUCHMILIMHBI 11O CBS3sM KoMmmeTeHuuil: [{udpoBeie TexHOMOrMN ynpaBieHUs
npeanpustueM, CoBpeMeHHble 1U(poBbIe 1aThopmbl, PazpaboTka npodeccroHalbHbIX TPUIT0KEHUH,
VYnpasnenue NT-npoekramy, Pa3pabotka MOOUIIBHBIX IIPUIIOKEHUH, HNurepHer-
IpeANpUHUMATENBCTBO, [IpOEKTHBIN MpakTUKyM, YTpaBlIeHHE KAaueCTBOM DPa3pabOTKU HPUIIOKEHUH,
[IpoexTrpoBanre HHPOPMAITUOHHBIX CUCTEM

2. [lnanupyemble pe3y/ibTaThl 00y4eHHs MO0 IUCHMILINHE, 00ecneYnBaloUIe JOCTHXKEHNe
IUIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 MporpamMmme

N3yyenne nucuuruinabl MammHHoe 00y4YeHre U aHaldu3 JaHHBIX B 00pa30BaTeIbHON IPOrpaMmMe
HaINpaBJIeHO Ha (OPMHUPOBAHUE Y OOYUAIOIINXCS CIEAYIONINX KOMITETCHITHHA:

YuauBepcanbhbie komnerenuuu (YK):
YK-2 - Criocoben omnpeiessaTh KpyT 3a/1a4 B paMKax MOCTABICHHON IEJIM U BRIOUPATh ONTHMAIIbHBIC
CIOCOOBI UX PElIeHUs, HCXO/I U3 JEHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIUXCS PECypCOB H
OTpaHUYECHUN

[Tnanupyemsie |ILlnanupyemsblie pe3yJbTaThl 00y4eHHS MO TUCHHUIINHE

pe3yIbTATHI

o0ydeHus 1o

porpaMMe

YK-2 VK-2.1: 3HaTh: VK-2.2: YMeTh: YK-2.3: Branerb (MMeTh

HAaBBIKH):

ONTHMAJIFHBIC CIIOCOOBI  |OMPENeNsATh KPYT 3a7ad B |HaBBIKAMH OTIPEIICIICHUS
pellleHus TOCTaBIEHHBIX |paMKaX MOCTaBIEHHOM Kpyra 3a7a4 B paMKax
3aJ1a4 ¢ y4ETOM IPABOBBIX |IICJIN U BHIOUPATH MOCTABJICHHOM I1eJIH, BEIOOpA
HOPM, HUMEIOIIUXCS ONTHUMAJIbHBIE CIIOCOOBI UX |ONTUMAIBHBIX CIIOCOOOB UX
PECYPCOB M OTPaHUUYCHUHN |peIIeHuUs, HCXOIS U3 pelreHus

JIEHCTBYIOIINX MPABOBBIX
HOPM, UMCIOIIINXCA
pECYPCOB ¥ OTPAHUYEHUN

IIpogdeccuonanbubie komnerenuuu (I1K):
[1K-4 - CniocoGeH K BepU(pHKAILMU CTPYKTYpPbI IporpaMMHOro kojia IC 0THOCHTENBHO apXUTEKTYpHhI
NC u tpeboBanmnii 3akazunka Kk C

[Mnanupyembie |IliaHupyemMble pe3yJbTaThl 00YUeHHUsI IO THCIHIIJIHHE
pe3ysbTaThl
o0ydeHus 1o
porpamme

[1IK-4 [1K-4.1: 35ars: T[1IK-4.2: YMmeTs: [1K-4.3: Bnaaets (MMETh
HAaBBIKH):




0COOEHHOCTH
BepU(UKALUU CTPYKTYPBI
nporpammHoro konxa MC
OTHOCHUTEJIBHO
apxutektypbl 1C u
TpeOOBaHUH 3aKa3uMKa K
NC

Bepu(pULIIPOBATH
CTPYKTYpy MPOTrpaMMHOIO
koja UC oTHOCUTENBHO
apxutektypsl UC u

TpeOOBaHUI 3aKa3unKa K
156

HaBBIKAMHU BepU(UKALUT
CTPYKTYpbI IPOTPaMMHOTO
koja C oTHOCUTENBHO
apxutektypsl UC u
TpeboBanuii 3akazunka k MIC

[1K-1 - Cnocob6eH K MoAroToBKE KOMMEPUYECKOTO MPEUIOKEHNS 3aKa34YHKYy 110 CO3JaHUI0
(MonuuKanuu) U BBOLY B dKcIuTyaranuio MC

[Inanupyembie |[[l1aHMpyeMble pe3y/bTAThl 00yUeHHUS M0 JUCHHUILIIHHE

pe3yabTaThl

00y4eHus 1Mo

nporpamme

[1K-1 [IK-1.1: 3Hars: IIK-1.2: YMmeTs: I1K-1.3: Bnaaets (MMeTh

HAaBBIKHN):

0COOEHHOCTH MOJTrOTOBKU
KOMMEPUYECKOTO
MIPEIIOKEHUS 3aKaA3UUKY
10 CO3JJaHUIO0
(MomMdUKaMN) ¥ BBOLY
B 3Kcmuryatanuo MC

TOTOBUTH KOMMEPYECKOE
MPEUIOKEHUE 3aKA3YHKY
10 CO3/IaHUI0
(Monudukanumn) 1 BBOIY B
skcmutyatanuto MC

HaBBIKAMHY ITOATOTOBKHU
KOMMEPYECKOT0
MIPETIOKEHUS 3aKa34YHUKY T10
co37aHuI0 (MOIU(DUKAITIHN) U
BBOAY B aKcIutyatanuto MC

3. O0bem u BUIbI yueOHOH padoThI

Y4eOHbIM IJIAHOM IIPEyCMaTPUBAIOTCA CIIEIYIOIINE BUIbI Y4€OHOM pabOThI IO TUCHUIUINHE!

OuHnasi popma 00yueHHus

. Bcero gac/ 3.e.

Buabi yueoHoii pa6oThI Com 6
KoHTtakTHas paboTa, B TOM YHUCIIE: 54.15/1.5
3aHTHS JTEKIIMOHHOTO THITA 18/0.5
JlabopaTopHbie paboThI (J1a00paTOPHBIN MPAKTUKYM) 36/1
WuauBuayanbpHast KoHTakTHas pabota (MKP) 0.15/0
CamocrosTenbpHas paboTa: 35.85/1
[TpomexyTouHas aTTecTanus 18/0.5
Bupg npoMexyTo4yHO arTecTanyu:
3auer 3ay
O6mmas TpyaoeMKocTh (00beM yacTu 00pa3zoBaTeNbHOMN
nporpamMmsl): Yacsl 108
3aueTHBIC AMHUIIBI 3

4. Conep:xkanue JUCHUNIHHBI

4.1. Pazoenvt, memovl OUCUUNTIUHDL U 6UObL 3AHAMUIL:
TemaTndeckuii TUTaH JUCHUTUIMHBI MarmmHHOe 0Oy4YeHWEe M aHAIW3 JIaHHBIX TMPEJCTABICH B
TabnuIle.

Pa3nesibl, TeMbI AMCHMILVIMHBI U BUbI 3AaHATHI
OuyHasi popma 00yueHUs

KonTakTHasi padora = Iliianupyembie
3angrus ; pe3yabTaTrbl
CEeMHUHApPCKOIro é « Oﬁyqul/m B
Ne HanMeHOBaHHe TeMbI = LLUL a o :F: S| coornomenuu c
/T (pa3nesa) QM CHUININHbBI g E 7 é E e lg pe3yJbTaTamu
= ge § o0y4eHnst 1o
= S 8 o0pa3oBaTeIbHOM
nporpamMmme




YK-2.1, YK-2.2, VK
OCHOBBI MAIIMHHOTO OOYYEHHS. -2.3, I1IK-4.1, TIK-
L AnropuT™MBI K1accuuKam 9 18 0.1 17,925 4.2, 11K-4.3, TIK- 1.1,
[1K-1.2, TIK-1.3
I'my6okoe mamuHHOE 00ydeHHE YK-2.1, YK-2.2, YK
-2.3, I1IK-4.1, TIK-
2. 9 18 0.5 17,925 42, TIK-4.3, TIK- 1.1,
[1K-1.2, TIK-1.3
Kontposn 18
Hroro 18 | 36 [ 0.15 | | 35.85
4.2 Cooepircanue pazoenoe u mem
4.2.1 KonrakTHas padora
TemaTnka 3aHATHH JeKIITHOHHOI0 THIIA
HaumeHoBaHUe TeMBbI Bun 3ansTus
Neni/m « | TemaTnka 3aHATHSA JEKIHOHHOI0 THIIA
(pa3nesia) IMCUMIJIMHBI | JIEKIIMOHHOTO THIIA
1. OCHOBBI MAIIMHHOTO JIEKLUA OO0yueHue 1o npereeHTaM
00y4eHus. AJIITOPUTMBI JTCKINST VcKycCTBEHHBIE HEMPOHHBIE CETH
KJIaCCU(UKAIIUN JIEKIHs
OCHOBBI MaIIMHHOTO
00y4eHUs1. AJITOPUTMBI oK OOyueHue 1Mo MpereacHTaM
KJaccuukanum
2. [I'mybGokoe MalimHHOE JICKIHS Kitacrepuzanus Ha OCHOBE HEHPOHHBIX
oOydeHue JICKLUST ceTeit
JIEKINA
JICKIHs Busyanu3zaiust Ha OCHOBE HEHPOHHBIX
JICKIUS ceTel

*JIeKIMHU 1 UHBIE YUeOHBIE 3aHATHUS, IPEAyCMaTPHUBAIOIINE IPEUMYIIECTBEHHYIO Ilepeaady yueOHoi undopmanmn
Ne1arornieckuMi pabOTHUKaMM OpTaHU3aluy U (WJIHM) JIMOAMH, PUBJICKAeMbIMHA OpraHU3alyeil K peaan3anuu
o0pa3oBaTeIbHBIX IPOrPaMM Ha WHBIX YCIOBHUSAX, 00yUYarOIUMCS

TemaTuka 3aHSITHI CEMMHAPCKOI0 THIIA

Nent/nm HaumeHoBaHue TeMbl Buna 3ansitus TemaTuka 3aHATHA CEMHUHAPCKOI0
(pa3aesa) IMCUMILVIMHBI| CEMHHAPCKOTO THHA® ¥ THIIA
1. |OcHOBBI MAIIMHHOTO nabopaTopHble paboThl _|Mo/eNii MallTHHHOTO 00y4eHUs
00y4eHUs1. AITOPUTMBI J1abopaTopHbie PabOTHI
KJ1accu(pUKauu 71a00paTOpHBIE PabOTHI
['my6okoe MamuHHOE J1a00paTopHbIe PabOTHI
o0OyueHue JabopaTopHEIE pabOTHI
OCHOBBI MallIMHHOTO sa0opatopHsle paboTbl  (MeTto OamKaimmux coceneit
00yueHus1. AIroputMel | J1abopaTopHble paboThl
KJ1accuUKaLn na0opaTopHbIe pabOTHI
['myGokoe MamuHHOE
o0yueHue
OCHOBBI MAIITUHHOT'O nabopaTopHbIe pabOTHI
00y4eHus. AITOpUTMBI
KJ1acCUUKaIUN
2. nabopatopHbie pabotel  [t-SNE u PCA
JabopaTopHbIe pabOTHI
J1a00paTOpHBIE PaOOTHI
J1abopaTopHBIE PaOOTHI
J1abopaTopHbIe PabOTHI
naboparopHble paboThl _|HeiipoHHbIC ceTH
J1a00paTOpHBIC PAbOTHI
J1a00paTOpHBIC PAbOTHI




| | nabopaTopHbIe pabOTHI |

**  ceMUHapbBl, TPAKTUYECKUC 3aHATHSA, TNPAKTHKYMBI, JlabopaTopHble pPaOOTHI, KOJJIOKBUYMBI W HWHBIC

AHAJIOTUYHBIC 3aHATUA
HNuas koHTakTHas1 padoTra

[Ipu npoBenennu yueOHbIX 3anaTuii CI' DY obecrnieunBaeT pa3BUTHE Y O0YYArOIIMXCS HABBIKOB
KOMaHJHOM padoThl, MEXJIMYHOCTHOW KOMMYHUKALIUM, NPUHATHS pEIICHUN, JUAEPCKUX KauecTB
(BKJTIOYAsI TPU HEOOXOAMMOCTH MPOBEACHUE NHTEPAKTUBHBIX JICKIIHM, IPYIIOBBIX TUCKYCCHI, POJIEBBIX
UI'p, TPEHUHIOB, aHAJIN3 CUTYyalluil 1 KIMUTALMOHHBIX MOJEJIEH, IpenolaBaHue AUCUUILINH (MOAYJIeH) B
dbopMe KypcoB, COCTaBIIEHHBIX Ha OCHOBE pe3yJbTaTOB HAYYHBIX HCCIIECIOBaHUM, MPOBOJIUMBIX
OpraHu3aIei, B TOM YHCIIE C YYETOM PETHOHATIBHBIX 0COOEHHOCTEH MPOpeCCHOHATBHON AEATEIIEHOCTH
BBIITYCKHUKOB M TIOTPEOHOCTEH paboToaaTeei).

@opMbl U METOAbI IMPOBEACHUS HHOM KOHTAaKTHOM paboThl mpuBeneHbl B MeTOIMYecKuX
yKa3aHUSX TI0 OCHOBHOM MpogeccuoHanbHON 00pa30BaTeIbHOM MPOrpaMMme.

4.2.2 CamocTosiTesibHasi paboTa

Neni/n | HammeHoBaHme TeMbl (pa3jesa) iMcuIIMEbI | Bug camoctosiTesibHOI paboThl ***

1 OCHOBBI MalIMHHOTO 00y4YeHUs. AJITOPUTMBI

- TECTUPOBaHUE
KJaccuukanum

2.  [I'myGoxoe MammHHOE 00y4YeHHE - TCCTHPOBAHHUE

*** caMoCTOsITENbHAS padOTa B CEMeCTpe, HalMCaHNE KypCOBBIX paboT, MOKIIAZ0B, BHIIIOJHEHNE KOHTPOIBHBIX
pabort

5. MaTtepuajibHO-TEXHUYECKOE ¥ Y4eOHO-MeToInYecKoe o0ecrevdeHne 1 CIUTITHHbI

5.1 JInteparypa:

OcHoBHas1 JInTepaTypa

1. Ananus gaHsbIX : y4yeOHuk Juis By30B / B. C. Mxwutapsan [u ap.] ; non penakuueit B. C.
Mxwurapsina. — Mocksa : M3mparensctBo FOpaiit, 2024. — 490 ¢. — (Bricmiee oOpazoBanue). — ISBN
978-5-534-00616-2. — Tekcr : anexkTpoHHbIH // OOpa3oBarenbHas mwiatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/536007

JlonoJiHuTeIbHAS JIUTEpPaTypa

1. Mupkun, b. I'.  ba3zoBble MeTO/1bl aHAJIN3A JAHHBIX : Y4EOHUK U MPaKTUKyM a7 By30B / b. I
MupkuH. — 2-€ u3., nepepad. u norn. — Mocksa : U3znarensctBo FOpaiit, 2024. — 303 c. — (Bricmiee
oOpasoBanue). — ISBN 978-5-534-18842-4. — Tekct : anexTpoHHbIH // OOpa3oBarenbHas miatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/551786

2. lnxeHepHas U KoMIbIOTepHast rpaduka : yueOHUK U MPaKTUKyM Ui By30B / P. P. AnamoBa
[ np.] ; mox obmeli penakuueit P. P. Anamosoii, C. A. JleonoBoii, H. B. [TmeranyHoBO#. — 2-¢ u31.,
nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. — 226 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-16486-2. — Tekcr : anexTponHbiii / OOpa3oBarensHas iaropma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/537164

5.2. IlepeyeHb JHIEH3HOHHOTO MPOrPAMMHOI0 00ecneYeHust
1. Astra Linux Special Edition «Cmonenck», «Open»; PenOC
2. MoitOduc Cranaapthsliii 2, MoitO¢uc O6pazosanue, P7-Oduc [IpodeccronanbHpiii

5.3 CoBpeMeHHbIe Po(eccHOHAIBHBIE 0a3bI JaHHBIX, K KOTOPbIM 00ecne4yuBaeTcst 10CTyI
0o0y4arouuxcs

1. IpodeccuonanvHass 6a3a gaHHbIXx «MHpOpManmoHHsle cucTeMbl MuHHCTEpCTBA
sKOHOMMUecKoro pasButusi Poccuiickoit @enepanun B cetu WMurepHer» (Ilopran «OdunumanbHas
Poccus» - http://www.gov.ru/)

2. T'ocynmapctBeHHast cucrema mpaBoBoil uHpopMmaruu «OGUIMATBEHBI HHTEPHET-IOPTAI
npaBoBoii nHpopmarmm» (http://pravo.gov.ru/)



3. IIpodeccuonanpras 6a3a maHHBIX «DHUHAHCOBO-DPKOHOMHYECKHE TOKaszatenu Poccuiickoi
®denepannn» (Opunmanbubiii cailt Munncrepersa punancos PO - https://www.minfin.ru/ru/)

4. TIpodeccronanpHas 06a3a naHHbIX «Odunuanbaas cratuctukay (OdUIMATBHBIA CalT
denepanbHOil C1y)O0bl FrOCYIapCTBEHHOM cTaTUCTUKH - http://www.gks.ru/

5.4. HNH(pOpMaLMOHHO-CIIPABOYHbIE CHCTEMbl, K KOTOPbIM oO0ecneYyHBaeTCsi JOCTYI
o0y4aroumuxcs

1. CrpaBouHo-1ipaBoBast cucreMa «Koncynprant Ilnroc»

2. CnpaBouHo-nipaBoBas cuctema «I"APAHT-Makcumym»

5.5. CnenuajbHbIe IOMEIIEHHU

Y4eOHble ayAUTOPUH [T IPOBEACHUS KommiekTsl yueHHnueckon mebenu
3aHATHUM JICKIMOHHOTO THIIA MynbTUMEAUIAHBIN TPOEKTOP
Jlocka

DKpaH

Y4eOHble ayAUTOPUU I TPOBEICHUS KomrmuiekTsl yueHndeckoi Mmedenu

MPaKTUYECKHUX 3aHATHH (3aHATUN MynpTUMEAUNHBIN TPOEKTOP

CEMHHApPCKOT0 THUIIA) Hocka

OKpaH

Kommnbrorepsl ¢ BbixooM B ceTh «MHTepHET M1 DNOC
CI'DY

Y4eOHble ayAUTOPUHU UI TPYIIOBBIX U KommuiekTsl yueHnueckon mebenu

VHJUBHTyJIbHBIX KOHCYJIbTAllUH MynbTUMEAUIHBINA TPOEKTOP

Jlocka

OKpaH

Kommnbrorepsl ¢ Bbixos1oM B ceTh «MHTEpHET» M1 DNOC
CI'Dy

VY4eOHble ayIUTOPUH [T TEKYLIETO KommekTsl yueHnueckoi medenu

KOHTPOJIS U TPOMEKYTOYHON aTTECTalluU MynbTUMEANIHBINA TPOEKTOP

Jlocka

OKkpaH

Komneroreps! ¢ BeIxo1oM B ceTb «MHTepHE™ 1 ONOC
CI'ay

[Tomermenus yist camocTosATenbHOM paboThl  (KoMIUIEKTH yuyeHHYEeCKO# Mebenu

MynpTUMEAUNHBIN TPOEKTOP

Jlocka

OKpaH

Komneroteps! ¢ BbIxo10M B ceThb «HTepHeT» 1 DNOC
CI'9y

[Tomemenus nst XpaHeHUs 1 KoMmruiekTsl criennanu3upoBaHHON MeOenu st
npOoUTAKTHIECKOTO 00CTYKUBAHUS XpaHeHus: 000pyI0BaHUs
000pyT0OBaHUS

5.6 JlabopaTopuu u J1abopaTopHoe 000pyT0BaHHE
6. (I)OHI[ OLCHOYHBIX CPEACTB IO JUCHUIIJIHNHE Mammunnoe 06yqune U aHAJIU3 JaHHbIX:

6.1. KonTpoibHbIe MEPONPUSITHS 110 TUCIUTLINHE

®opMa KOHTPOJIS OTmeTuTH
HY’KHOE
Bua konTpoJs
3HAKOM
«+»

Tekymuii KOHTPOJIb O1eHKa JOKJIag0B +
Y CTHBIN/TTMCEMEHHBIN OMPOC +
TectupoBanue +




[IpakTrueckue 3agauu +
Or1eHKa KOHTPOJIBHBIX paboT (1 3209HOM
GopMbI 0OyUECHHS) i
IIpoMeKyTOUHBIN KOHTPOJIb  |3ader +
Ilopsinok mnpoBegeHMsT MepPONPHUSTHH TeKYyIIero M MPOMEXKYTOYHOIO KOHTPOJIS

onpenesiercss MeToau4ecKMMH YKa3aHUSIMU 110 OCHOBHOM npogdeccuoHaIbHON 00pa3oBaTebLHOMI
nporpammMe Bbiciiero oopazoBanusi; IlojsioskeHneM 0 0OA/UILHO-PETHHIOBON CUCTEMe OLEHKH
ycreBaeMoOCTH OOYyYAIIUXCSE 1O OCHOBHBIM 00pa30BaTe/JIbHbIM MPOrpaMMaM  BbICIIEr0

o0pa3oBaHus

nporpammam ﬁaRaJIaBpnaTa,

nporpaMmamMm CrieuaJJiuTeTra,

nporpamMmam

MAarucTpaTrypbl B (peepajibHOM rocyJapcTBEHHOM ABTOHOMHOM 00pa30BaTeIbHOM YUpe:KIeHUU
BbICIIEro 00pa3oBaHust «CaMapcKkuii rocy1apCTBeHHbIH SIKOHOMHYECKUI YHUBEPCUTET.

6.2. [InanupyemMble pe3yabTaThl 00yUeHHs MO AUCHUILINHE, 00ecTeYUBAIOIINE JOCTHKEHU e
IUIAHUPYEMBIX Pe3yJIbTaTOB 00yUY€eHHsl M0 MporpaMmme
YuuBepcanbubie komnerenunu (YK):
VYK-2 - CriocoGeH onpeensaTh KpyT 3a7a4 B paMKax IMOCTaBJICHHOM 1€ U BEIOMPATh ONTUMAJIbLHbIE
CIOCOOBI UX PEIICHUS, UICXOS U3 JEHCTBYIOIIUX MIPABOBBIX HOPM, UMEIOIIMXCS PECYPCOB U

OrpaHUYCHU
[Inanupyembie |Ilmanupyembie pe3yJabTaTbl 00y4eHUS M0 JMCHHUILINHE
pe3ynbTaThl
00y4eHus 1Mo
IporpaMme
VK-2.1: 3HaTh: VK-2.2: YMeTh: YK-2.3: Bragerp (MMeTh
HAaBBIKH):
ONTHUMAJIbHBIE CIOCOOBI  |OMpeAeNsATh KPYT 337ad B |HaBBIKAMU OMPEeIICHUS
pelIeHUs [TOCTABJIEHHBIX [paMKax IOCTaBJIEHHOMN Kpyra 3aJa4 B paMKax
3a]]a4 C y4eTOM IPaBOBbIX |IIEJIM U BBIOUPATH MOCTaBIICHHOM 11eJIH, BEIOOpa
HOPM, UMEIOIINXCS ONTHUMAJIbHBIE CLIOCOOBI MX |ONTUMAIBHBIX CIIOCOOOB MX
PECYPCOB U OTPAHUUYEHUN |pELIEHUs, UCXOS U3 peueHus
JENCTBYIOIINX IIPABOBBIX
HOPM, UMEIOILINXCS
pECYPCOB ¥ OTPAHUYEHUI
[Toporossrit 0COOEHHOCTHU OCYILECTBIIATH HaBBIKAMH OCYLIECTBICHUS
OCYIIECTBIIEHUS NeJarornyecKyro NeAarornyecKou
neAarornyeckou NeSITENIbHOCTD 110 JIeSITEJIbBHOCTH 110

NeSITeIbHOCTH T10
npoMIEHEIM IPEMETaM
(TUCUMITIIMHAM, MOYJISIM)
W/WIM TIpeIMeTaM
(IUCUMITIIMHAM, MOIYJISIM)
C yriayOJaeHHBIM

npoGUIBHBIM IpeaMETaM
(IMCUUIUIMHAM, MOJYJISIM)
W/WIK IpeaMeTam
(IMCUUIUIMHAM, MOJLYJISIM)
C YIIIyOJIeHHBIM
W3Y4EHHEM IIpU

npoUIBHBIM MTpeIMETaM
(mMcuMIUIMHAM, MOIYJISIM)
W/WJH TIpeIMEeTaM
(mMcUMIUIMHAM, MOYJISIM) C
yrayOJIeHHBIM U3YYeHUEM
P peaTn3ariu

U3YYCHHEM TIPH peanuzanuu 00pa3oBaTeNbHOTO IpoIecca
peanuzanuu 00pa30BaTeNLHOTO
00pa3oBaTeILHOTO mporiecca
npoiiecca
Crangapthslii (B|Criocoben OcymiecTBisieT 3HaeT
JIOTIOJTHEHHE K |OCYIIECTBIISITh MperoaBaHue y9eOHbIX  |TpeOOBaHMSI K pe3yIbTaTaM
MOPOTOBOMY)  [[I€aroruyecKyro JUCIUILIAH 0 TPO(UI0  |0CBOEHUS yueOHOMH

JEeSITENIbHOCTH 110
npoHIBHEIM IPEIMETaM
(IMCUUIUITMHAM, MOJTYJISIM)
B PaMKaX OCHOBHBIX
00pa3zoBaTeNbHBIX
IporpaMm

110 MAIIUHHOMY
00YHYEHHUIO

(mpoduiisiM) MOATOTOBKU B
paMKax OCHOBHBIX
00pazoBaTeNbHBIX
MIpOrpaMm

IIPOrpaMMBI.




IToBBIMEHHBIH

(B TOTIOJTHEHHE K
MOPOrOBOMY,
CTaHJapPTHOMY)

Cnocoben

OCYIIECTBIISTh
MeAarorn4ecKyro
JeITEIBHOCTD I10
npOoQUIBHBIM ITPEIMETaM
(IMcuMIUIMHAM, MOIYJISIM)
B PaMKaX OCHOBHBIX
00pa3zoBaTebHBIX
mporpamMm

0 MAaITUHHOMY
00y4eHuIo ¢
HCIIOJIb30BaHHEM
HCKYCCTBEHHBIX
HEHPOHHBIX CETEU

3HaeT

0COOEHHOCTH METOINYECKOM
KOHIIEMIINH, CONCPKAHUS U
CTPYKTYPBI OCHOBHBIX
y4e0HO-METOIUYECKUX
KOMIIJIEKTOB I10
MPEroaBacMbIM
JACITUILIHHAM.

IIpodeccnonanbubie komnerenunu (ITK):
I1K-4 - Cnoco6eH k Bepudukanuu cTpyKTypbl IporpaMMHOro koja IC 0THOCUTENBHO apXUTEKTYPbl
NC u tpeboBanmii 3akazunka k UC

[Tnanupyemsle |ILnanupyemsblie pe3yJbTaThl 00y4eHHS MO JUCHHUIINHE

pe3ynbTaThl

00y4eHus 1Mo

IporpaMme
IIK-4.1: 3HaTh: IIK-4.2: YMeTh: I1K-4.3: Bnaaets (MMETh

HAaBBIKH):

0COOEHHOCTHU BEpUPULPOBATH HaBbIKaMU BepupUKauu
BepU(DUKALUU CTPYKTYPBI |CTPYKTYpPY MPOIPAMMHOIO (CTPYKTYPbl IPOrPAMMHOTO
nporpammuoro kojna UC  |koxa UC otHocuTenbHo  |kona MC oTHOCUTENBHO
OTHOCHUTEIIBHO apxutekTypsl IC u apxutekTypsl IC u
apxutektypbl UC u TpeOoBaHMil 3aka3unka K |TpeboBaHMil 3akazuuka k UC
TpeboBanuit 3akazunka k |MC
NC

[Toporossrii 0COOEHHOCTH OCYIIECTBIIATH YMeTh: OCYIIECTBIATH
OCYIIECTBIICHUS MeJarornyecKyro MeAarorn4ecKymo
NeAarorn4ecKou MOAJEPIKKY U HONJEPIKKY U
MOJJEPKKH U COIIPOBOXICHHE COIPOBOKICHHE
COIIPOBOKICHUS o0yyaromuxcs B mpoliecce (00ydarouuxcs B mporecce

oOyyJaronuxcs B mporecce
TOCTHKEHUS
MCTAIIPpEAMCTHBIX,
MPEeIMETHBIX U
JIMYHOCTHBIX PE3YJIbTATOB
HA OCHOBE CIIEIIHATBHBIX
HAay4YHBIX 3HaHl/If/'I, B TOM
YHCIIe B YCIOBUSAX
NHKIIFO3UBHOI'O O6yquI/I$[

JOCTHKEHUS
MeTanpeaIMETHBIX,
MPEIMETHBIX U
JTUYHOCTHBIX PE3yIbTaTOB
Ha OCHOBE CHEIHATbHBIX
Hay4YHBIX 3HAaHUH, B TOM
YHUCJIE B YCIOBUSIX
WHKITIO3UBHOTO O0YYCHHUS

JOCTUXCHUA
METaINpPEeIMETHBIX,
NPpECAMCETHBIX U JIMYHOCTHBIX
pe3yJIbTaTOB Ha OCHOBE
CHICHHUAJIBHBIX HAYYHBIX
3HaHWi{, B TOM YHCIIC B
YCIIOBUAX MHKIHO3UBHOI'O
o0y4eHus

Cranpapthslii (B|Metoasl nenarornyeckot [[IpuMeHsTs HHCTPYMEHTHI |OCYyIECTBIIATh
JOTIONTHEHUE K [[TOAIepKKHU nearornyeckou Mearorn4ecKyo
IOPOT'OBOMY) MOJIEPIKKH MOAJEPKKY U
CONPOBOXIACHUE
00yyaromuxcsi, B TOM 4UCIIe
IIPU NPOBEIEHUU HAYUHBIX
UCCIIEOBAHUI
[ToBprmennsii  |Metoapl nenarornuecko |[IpumensaTs nHCTpYMeHTHI |OCYyIIECTBIATH
(B 1OMOJIHEHME K|TOIIEPKKU IeAarornyeckou [IE€Aarorn4ecKyo
IIOPOTOBOMY, IIPUMEHHTEIBHO K MOAJEP/KKH B IIPEAMETHOM |IOAAEPIKKY U
CTaHJApTHOMY) |MpeaAMEeTHON 00JIacTH obnacTtu COIPOBOKICHHE

00y4Jaronuxcs, B TOM YHCIIe




MIPY MPOBEICHUN HAYYHBIX
HUCCIENOBaHUN B
peIMETHOM 00JacTH

[1K-1 - CnocobeH K MoAroToBKE KOMMEPUYECKOTO MPEUIOKEHNS 3aKa34YHKYy 110 CO3JaHUI0
(MomuuKanum) U BBy B KcIuTyaranuio MC

[Inanupyembie [[l1aHMpyeMble pe3y/bTAThl 00yUeHHUS M0 JUCHHUILIIHHE

pe3ynbTaThl

00y4eHus 1Mo

nporpamme
IIK-1.1: 3gats: T1K-1.2: YMeTh: I1K-1.3: Bnagets (MMeTh

HAaBBIKH):

0COOEHHOCTH MOJITOTOBKHU [TOTOBUTH KOMMEPUYECKOE [HABBIKAMHU MOATOTOBKU
KOMMEPUYECKOTO MpeIJIoKEHUE 3aKa3UUKy |KOMMEpPUYECKOTo
IIPEIOKEHHS 3aKa3UUKy |0 CO3AAHUIO MPEAJIOKEHUS 3aKA3UUKY 10
10 CO3JIaHUIO (MonudukanuKn) 1 BBOLY B |cO3MaHUI0 (MOAU(DUKAIIIHN) U
(Momu¢ukanumn) U BBoLy [9Kkcruryaranuio MC BBOAY B aKcIutyatanuto MC
B sKcruryatamio NC

[Toporossiit 0COOEHHOCTH OCYILIECTBIISATh HaBBIKAMH MCIIOJIb30BaHUS
uH(pOPMaILIMOHHO- CaMOCTOSITENIbHBIE nH(OPMAaLIMOHHO-
KOMMYHHUKAITMOHHBIX METOJIMYCCKUE Pa3pabdOTKH |KOMMYHHKAITHOHHBIX
TEXHOJIOTHH JJIst 0 MPOQHITIO TEXHOJIOTUH JJIs1
OCYIIECTBIICHUS IpenojaBacMon OCYIIIECTBIICHUS
CaMOCTOSITENIbHBIX JTUCIUILTAHBL, B TOM YHCIIE |CAMOCTOSITENIbHBIX
METOIMYECKHUX C UCIOJIb30BAaHUEM METOJIMYECKUX pa3paboTOK
pa3paboToK 1Mo npodmiro (MHPOPMAITMOHHO- 10 TIPOdUITIO
IIPENO1aBacMON KOMMYHUKAIMOHHBIX IIPENOo1aBacMon
JCITUTIIAHBI TEXHOJIOTHIi JUCITUTLIIAHBI

CrannapTHblii (B|3HAaTh TEOPETHUECKUE U |YMETh IPABUIIBLHO Bnanets HaBbIKaMU

JOTIONTHEHNE K [METOMYECKHE OCHOBBI  |BBIOMpATh METOABI AJIs proOpeTeHus,

MOPOTOBOMY)  |MHTEJUIEKTYaJbHBIX pernieHus KOHKPETHOU CTPYKTYpUPOBAHUSA U
CUCTEM VHKEHEPHOU 3a7a4uu ¢ dbopManu3auy 3HAaHUHA

WCIIOJIb30BAHUEM 3HAHUUI

[loBpiieHHBIN  [3HATH TEOpETUYECKUE U |YMETh IPAaBUIBHO Biagers HaBbIKaMKU

(B TOTIOJTHEHHE K|METOJUYECKIE OCHOBBl  |BBIOMPATh METOJBI JIJIs proOpeTeHus,

MTOPOTOBOMY, WHTEJUICKTYJIbHBIX perieHus KOHKPETHOU CTPYKTYpUPOBAHUSA U

CTaHJApPTHOMY) |CHCTEM M MX VWHKEHEPHOM 3a7a4uu ¢ dbopManu3anuu 3HaHUN UX

BO3MO>XHOCTH B
unayctpuu 4.0

HUCIIOJIL30BaHUEM 3HAHUU
N C ux BO3MOXHOCTH B
uaaycrpuu 4.0

BO3MOXHOCTH B UHAYCTPHUU

4.0

6.3. [TacmopT OLIEHOYHBIX MATEPHAJIOB

Ne HanmeHoBaHMe TeMbl KonTtpouanpyembie Buj xoHTpoOsi/UCcIONIB3yeMble
n/m | (pasgesa) IMCUHUIJIMHBI IJIAHMpYeMble OlleHOYHbIE CpeCcTBa
pe3yabTaThl 00y4eHust
B COOTHOLLIEHHH C
pe3yJbTaTaMu Texkymmi IIpoMe:xxyTOYHBII
00y4eHus MO
nporpamme
1. VK-2.1, YK-2.2, VK- Onenka 3aueT
OCHOBBI MAIIIUHHOTO 2.3, 11K-4.1, [1IK-4.2, MPAKTUYECKUX
o0y4deHusi. AITOPUTMBI [1K-4.3, TIK-1.1, T1K- pabor
KJaccuukanum 1.2, I1IK-1.3 TectupoBanue
2. [ IV60KOE MALINHHOE VK-2.1, YK-2.2, VK- OrneHka 3auer
Y 2.3,TIK-4.1, TIK-4.2,  |mpaxTnueckux
oOydeHue
pabor




I1K-4.3, IIK-1.1, IIK-
1.2, I1K-1.3

TectupoBanue

6.4.011eHOYHbIE MATEePHAJIbI JJIA TEKYILEro KOHTPOJIsI

IIpumepHasi TeMaTHKA ]I

OKJIA10B

Pa3znen aucuuIIMHbI

Tembl

OCHOBBI MAIITUHHOTO
00y4eHUs. AJITOPUTMBI
KJIacCU(UKALIUN

OOBeKTHI, MPU3HAKK, OTBETHI, (YHKIIMOHAT KauecTBa. BeposiTHOCTHAs
IMOCTAHOBKA 3aJa4u

oOyuenwus. [lepeoOydenue, 06001aroNIas CIOCOOHOCTh. 3a1aun
KJIaCCU(UKAIIUN, BOCCTAHOBJICHUS

perpeccuu, paH)KUPOBAHHMSI, KIIACTEPU3AIIMH, TTOMCKA aCCOIMAIIHA.

I'myGokoe MammHHOE
o0yueHue

KauectBo KiIaCcTCpu3aluu. CTaTI/ICTI/I‘ICCKI/Ie, OBPUCTUYCCKHUE MECTOABI
KJIaCTCpU3aluu.

Hepapxuueckas knactepu3anusa. Cetn Koxonena. t-SNE. PCA.

Bomnpocsl 1J1s1 yeTHOr0/11

HCBMCHHOI'0 OIIPpoCa

Paznen nucuuninHbI

Bonpocsl

OCHOBBI MAIIIMHHOTO
00y4eHUs. AJITOPUTMBI
KJIacCU(UKAIUN

O06001mEnHnbIN MeTprueckuil knaccuduxkaTop. Merton Gimkaiiiiero coceza.
KNN. Meton

MOTEHUMAIbHBIX QyHKIMHA. MeToq nap3eHoBckoro okHa. [lonsTie oTcTyna.
[ToHsATHE 3TaJIOHHOTO OOBEKTA.

['mybokoe mammHHOE
oOydeHue

Monens Helipona. MHorocnoHsli nepuentpos. MeTo oOpaTHoro
pacrpocTpaHeHHsI OIUOKH.

CBEpPTOUYHBIE HEHPOHHBIE CEeTH. PEKyppeHTHbIE HEHPOHHBIE CETH.

33}]3HI/IH AJIA TECTUPOBAHUA IO JTUCHUIVIMHE IJI OHCHKHU cq)OpMHPOBaHHOCTI/I KOMIIeTeHIInii (mln

20, max 50 + ccbliIKy Ha
1.

IUOC c recramnm) https://Ims2.sseu.ru/course/index.php?categoryid=1819

Jlns  pacmpenesieHHOro TiiyOokoro MammuHHOro oOyuenuss (Deep Learning) Gosblie MOIXOAUT

bpeitMBOpK

PyTorch
TensorFlow
Scikit-learn
Flask

2.

®opwmar Parquet cuuraercs

KOJIOHOYHBIM (CTOJIOIIOBBIM)

CTPOKOBBIM
HECTPYKTYpPHUPOBAHHBIM

MOy CTPYKTYPHUPOBAHHBI
3.

M

ABTOMaTI/ISI/IpOBaTB 3aIllyCK IMMAaKCTHBIX 3aJla4 B pPaMKax KOHBCﬁCpa O6p360TKI/I OOJIBIIINX JaHHBIX I10
paciiuCaHruIO MOXXHO C ITIOMOIIBIO

Apache Hive

Apache AirFlow

Apache Kafka

Apache Hadoop
4,



https://lms2.sseu.ru/course/index.php?categoryid=1819

Br16epuTe TEXHOIOTHIO TOTOKOBOM 00pabOTKH COOBITUI B PEKUME PEATHHOTO BPEMEHHU

Apache Kafka
Spark Streaming
Apache Hadoop
MapReduce
5.

AHanu3upoBaTh JaHHbIe, XpaHsimecs B Apache Hadoop, ¢ momoripo cTaHIapTHOTO HHCTPYMEHTAPHUS
SQL-3anpocos

Henb3s
MosxHO

6.
[MoBeicuTh Mpom3BoauTenbHOCTH Apache Kafka mosxHO ¢ momoipio:

YBenuueHus pazmepa cooOIeHni
3amens HDD-guckos na SSD
YBenu4eHus IIOTHOCTH PA3/IesioB Ha KAKIOM OpoKepe
[ToBbimeHUs KO3(PPHUIIMEHTA PEILTUKALIUN
7.

s peanu3zanyu MUKpOCEPBUCHOM apXUTEKTYPBI MU HUHTEIPALUM Pa3pO3HEHHBIX CUCTEM MOIXOINAT

Apache Hadoop
Apache Kafka
Apache AirFlow
Apache Spark

8.

Apache NiFi ucrionb3yercst mis

onrtumuzanu SQL-3anmpocos k DWH

Mapuipytu3aiun notokos Big Data u nocrpoenust ETL-koHBeiiepos
BU3yIIM3aIlNH PE3yIbTaTOB aHAIUTHKU

3¢ (HeKTUBHOTO XpaHEeHUS OONBIINX TAHHBIX

9.
I[J'IH MAallITUHHOTI'O O6y‘I€HI/I$[ IIOAXOOAT JaHHBIC

[IpenBapuTeTbHO TOATOTOBJICHHBIC, OYMIICHHBIE OT OIIMOOK, TPOITYCKOB W BBIOPOCOB, a TaKKe
HOpPMAaJIN30BaHHbIE U MPE/ICTABICHHBIE B BHJIE€ YUCIOBBIX BEKTOPOB

JIt06b1x popmaToB B IM(POBOM BUE

bunapuslie

Yucnossie TrMA int
10.

J1J1s1 IOJTHOTEKCTOBOT'O MHTEJICKTYAIBHOTO MOUCKA ¥ aHATUTHKH TI0 TIOJTYCTPYKTYPHUPOBAHHBIM JIAHHBIM
B (hopmare JSON ormmaro moaxomut CYB]]

Elasticsearch
Hive
Cassandra
HBase
11
Uto, U3 HIKE IEPEUUCIICHHOTO, OTHOCUTCS K 00y4Jarotiei BEIOopke?



KJIaccu(uKalus JaHHbIX

00BEKTHI C U3BECTHBIMU OTBETAMU

AITOPHUTM PEIIAIOIMNN (PYHKITHIO

12

OOBEKTHI COCTOAT U3 MPU3HAKOB?

Ha

Her

13

Yro Ha3pIBAIOT JaHHBIMM B MAIIMHHOM O0y4YeHUN?

MaTpHIIBI

00BEKThI

IpU3HAKU

QITOPUTM

byHKIUS

14

Bribepure npaBuibHBIN 0TBET. 3a/1a4a Kiaccu(uKalum - 3T0:
MHOX€ECTBO 0OBEKTOB, Pa3/I€JICHHBIX HA KJIACChI

UCCJIEJOBAaHHUE BIUSHUE OJJHOTO UJIM HECKOJIBKUX IMPU3HAKOB Ha O0BEKT
olpeieNIeHue NMOopsAIKa IPU3HAKA COITIACHO PaHTy

15

Bribepute npaBuibHbIN OTBET. 3a/1a4a perpeccuu - 3To:

MHO’KECTBO OOBEKTOB, Pa3AEIEHHBIX Ha KJIACChI

UCCIIEI0BaHHUE BIMSHUE OJJHOTO MJIM HECKOJIBKUX NPU3HAKOB HA OOBEKT
olpeziesieHue MopsiAKa NpU3HaKa COrJIaCHO PaHry

16

Kpome pricoBanusi HCKYCCTBEHHBIN MHTEIUIEKT Hayuuiics pa3oupaTbes B My3bike. Ho HackoabKo Xopolio
paboTaeT nmporpamma 1o onpeAeIeHUI0 My3bIKaJIbHbIX CTHIICH?

Ja, nyuiie, yem porpaMma, HallCaHHasl BPyYHYO

Jla, HO mporpaMMa HanucaHHas Bpy4HYo Oy/leT TouHee

Her, B pexumMe peasibHOro BpeMEHHU MporpaMMa He CIpaBUTCS

17

Cnoco0Gen nu UM cpaBHUTBHCA € 4ETTOBEUECKUM MHTEINIEKTOM B OOIIEH COBOKYITHOCTH CIIOCOOHOCTEMN?
Her, noka 3T0oT ypoB€Hb HETOCTHIKUM

Her, Ho TexHomOTMs yXe OiiM3Ka K yPOBHIO MO3ra YelloBeKa

Ha, n yxxe uaér paboTa Haj CO3AaHUEM HUCKYCCTBEHHOT'O CBEpXpazyma
18

K xakoMy BpeMeHHU OTHOCATCS IepBble YIIOMUHAHUS 00 MCKYCCTBEHHO CO3JJaHHBIX YEJIOBEKOIOI00HBIX
cymecTBax?

[Tepuox o H.3. (B uctounukax Jpesnero Erunta)

[lepuon Bozpoxaenus (B Tpyaax Jla Bunun)

XX Bek (B MaTepHaliax, MOSBUBIIMXCS MOCJIE BOSHUKHOBEHHS 00YYaIOIINX aJTOPUTMOB)
19

Hogas nporpamma ot Google Hayunaach pucoBaTh Ha OCHOBE 3CKHM30B, CIACIAHHBIX JIOJbMHU. UTO npu
3TOM YUYHUThIBaJIa MporpamMmma’?

CTuiib ¥ IBETOBYIO TaMMYy, TUIIMYHYIO ISl TOX0XKUX M300pakeHu i
ToJIBKO KOHEUHBIN PE3yNbTAT

Konuenmuto (1zaero) pucyHka

20

Bribepute npaBuibHbIM OTBET. 3a/1a4a paHKUPOBAHUS - ITO:
MHO>KECTBO 0OBEKTOB, Pa3Ae€HHBIX Ha KJIACCHI

UCCIIeIOBaHKE BIMSHUE OJJHOTO MJIM HECKOJIBKUX NMPU3HAKOB HA OOBEKT
orpeziesieHue MopsiiKa MpU3HaKa COrJIacCHO paHry

IpakTnyeckue 3agaun (Min 20, max 50 + cepiky Ha YUOC ¢ 3JIEKTPOHHBIM H3IaHHEM, €CJIH
HMeeTCs)

| Paznesn nucuuninHbI |3analm




OCHOBBI MAIIMHHOT'O
00y4eHUs. AITOPUTMBI
KJIacCUUKaIun

O0600mEnHbIN MeTpuUeckuil Knaccudpukatop. Meron 6mmkaiiiero cocena.
KNN. Meton

MOTEHIMATBHBIX (QyHKIMIA. MeTo map3eHoBcKkoro okHa. [loHsTHe oTCTYMA.
IlonsTHE 3TAIOHHOTO

00BbeKTa.

['my6okoe ManmHHOE
o0yueHue

MCTO,I[BI BOCCTAHOBJICHHS INIOTHOCTH U OaiiecoBCKHE KJIaCCI/I(l)I/IKaTOpBI

6.5. OIIeHO‘lHLIe MaTepuaJbl 1Jis l'lpOMe)KyTO‘lHOﬁ aTTeCTallun

DoHp BOIIPOCOB JIJIAA IIPOBCACHUA IPOMEKYTOYHOI'O KOHTPOJISA B (])opMe 3avgyeTa

Pa3zpen nucuMnaInHbI

Bonpocsl

OCHOBBI MAIIMHHOTO
00y4eHus. AIrOpUTMBI
Kiaccuukanum

1. OcHOBHBIE OIpeIeTIeHHs B MAIIUHHOM O0Y4YEeHUU: 0OBEKT, 1esIeBast
IIepeMEHHas, IPU3HaK,

MO/IeJb, 00yUaroias BIOOpKa, PyHKIIMOHAT OITMOKH, OOyYEHHE,
nepeobyuenue. [Ipuseaure

MIpUMEPHI 3a/1a4 O0yUYEHUS C YUUTETIeM U 0€3 yUnuTesl.

2. JIuneiiHast MoieNb perpeccuu. AHAIMTUYECKOE PELLIEHUE JUIs
CPEIHEKBAAPATUYHON OIUOKU

(c Be1BOs1OM). ['paguienTHOE 0OyUueHUE IMHEHHONW PErPeECCUH.

3. ®yHk1imoHans! omuoku ajs perpeccuu: MSE, MAE, kosddunnent
nerepmuHanuu. MSE

KaK MaKCUMYM IPaBAONO100HUs.

4. I'paguentHble MeToAbl 00yueHus. CBONCTBO rpaJUeHTa O HAIPaBICHUU
HaWCKOpEHIero

yObIBaHus. ['paiuenTHbIN ciiyck. MeTo/1bl OLlEeHUBaHUsI TPaIUEHTa.

5. CunrynspHoe pasnoxkenue mMatpull. Cunrysspaslie yucia. CUHTYISIpHOE
paslioKEeHHUE B 33]1a4€ PETPECCUH CO CPEAHEKBAIPATUIHON OITHOKOIA.

6. L-2 perynspusanus. AHaAIMTUYECKUN BUJ BEKTOpA BECOB B IMHEHHOI
perpeccur co CpeIHeKBaIpaTHIHON omuoKoit u L-2 perynspuzaropom (¢
BBIBOJIOM).

7. L1-perynsapuszanus. [louemy ucnonszoBanue L1-perynspusatopa
MPUBOAMT K OTOOPY MPU3HAKOB?

8. JIunelinas monensb knaccupukanuu. Oreryn. O0ydyeHne TMHEHHbBIX
KJacCu(pUKATOPOB Uepe3

BEPXHIOIO OLIEHKY Ha /10110 omMOO0K. [IprMepsl BEpXHUX OLIEHOK.

9. ®yHKIMOHANBI OIMOKK [T Kilaccu(UKalMU: MaTpulia OMIMOOK, accuracy,
precision, recall,

F-mepa. ROC-kpuBast u AUC-ROC. Precision-recall-kpuBas u mtomans mou
Hel.

I'my6okoe mamuHHOE
o0yueHue

10. Jloructuueckas perpeccus. OlieHUBaHUE BEPOSTHOCTEM.

11. MeTon onopHbIX BEKTOPOB. BBIBO MOCTAHOBKM 3a/1a4d JIJIsI
pa3IeTuMOro U Hepa3aeIuMOoro

CITy4aes.

12. Ucnionb30BaHue g/iep B METOJI€ OOPHBIX BEKTOPOB. Teopema Mepcepa.
13. MuoroknaccoBas kinaccudukarus: one-vs-all, all-vs-all.
MHorokaccoBast 1IOTUCTUUECKAs

perpeccusi. MUKpO 1 Makpo — yCpPEIHEHHS.

14. Pemaromiye aepeBbs: onpeiesieHne 1 >KaaHblid aITOPUTM 00yUeHUS.
DyHKIMOHAT KayecTBa

mpu BeIOOpe mpeankaTta. OOmumii BUI KpuTepus HHGOPMATUBHOCTH (depe3
(GyHKIUIO TOTEPB)

Y KOHKPETHBIE TPUMEPHI JJIsl perpeccuu (Iucrepcsi) U KIacCuPpuKaun
(kputepuit JDKUHU U SHTPONMUUHBIN KPUTEPHIA).

15. Komno3unuu anroputMoB. Pa3noxenne ommoOKy Ha CMEIEHUE |
paszopoc (¢ BEIBOJIOM).




16. barruHr u ciy4aiiHble jeca.

17. I'paguenTtHbIil Oyctunr. OOy4yeHue 6a30BbIX aITOPUTMOB IS
npou3BosibHOU auddepenunpyemoit pyHkuuu norepsb. CokparieHue mara.
18. HelipoHHble ceTH, X 00yYeHUE METOJI0M 0OPAaTHOTO PACTIPOCTPAHCHUS
OIIHUOKHU.

19. 3angaua knacrepuzanuu. Kaptel KaxonHnena.

20. Henunelinpie MeTO1bI KiIacCU(pUKALIMN: HAUBHBIA OaileCOBCKHIA
xiaccudukarop, meroq Kmeans.

6.6. llIkaJjbl 1 KPUTEPHUH OLlEHUBAHHS MO (POPMaM TEKYIIero KOHTPOJISI U MPOMEeKYTOYHO

aTTecTaluu
Illkajia ¥ KpUTEPUH OLlEHMBAHUS
Onenka Kputepuu oneHuBaHus J1Jisi MEPONPUATHII KOHTPOJIsSI ¢ IPUMEHEHHEM
2-X 0AJIJILHOM CHCTEMbI
«3a4TEHO» VK-2, I[IK-4, TIK-1

«HE€ 3a4YTCHO»

PesynbraTel 00y4eHus: He chOPMHUPOBAHBI HA TIOPOTOBOM YPOBHE




