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1 He.]'ll/l, 3alavi U IVIAHUPYEMBIC PE3YJIbTAaThbl oﬁyqemm o AMCIOMUIIJINHE

Ilenp wu3ydeHHs IUCHMIUIMHBI — OOY4Y€HME CTYJEHTOB HAaBBIKAM HCIOJIb30BAHUSA
MAIIMHHOTO OOYYeHHsT M aHaIW3a JaHHBIX JUIA TOCIEIYIOmEed pa3padOTKH CTpaTerui
IPOJIBMKEHUS IPOAYKTOB U YCIYT B IU(PPOBOM IPOCTPAHCTBE.



OOyuenue mno aucHUIIMHE «MeTonbl MAIIMHHOTO OOydYeHUs» HamlpaBlIeHO Ha
(dopmHpoBaHue y 00yJaromuxcs CIEAYIOUMX KOMIIETCHIINI:

Konx n HaumeHoBaHue KOMIIETEHIIHI NHauKaTophl 10CTHKEHUS] KOMIIETCH U
OIIK-8. Cnocoben paszpabaThIBaTh NOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTHUHU
QITOPUTMBI M MPOTpPaMMBbI, NPUTOIHBIC CO3JaHMs U BHEAPEHUS UH(POPMAIIMOHHBIX
JUIS IPAKTUYECKOr0 IPUMEHEHUS CUCTCM, CTAHAAPTHI YIIPABJICHHUA KU3HCHHBIM

koM nHpopmannoHHou cucremsl. MOTIK-
8.2. YMeeT npoeKTUpOBaTh OJIOKCXEMBI
aJITOPUTMOB, OLICHUBATh
IIPOU3BOJUTENBHOCTD aJITOPUTMOB U 3aTPATHhI
naMsITH Ha paboTy alnropuTma,
pa3pabarbIBaTh MPOTPaMMbI Ha OCHOBE
CIPOEKTHPOBAHHOI'O AJITOPUTMA U IIPOBOJIUTH
OTJIAAKY NPOTPAMMBI, IPUMEHSATH METObI
CHUCTEMHOI'0 aHAJIM3a U MaTEMaTHYECKOIO
MOJIETTUPOBAHUS IpU pa3paboOTKe U
skcruryatanuu IC, mpoBOIUTE CTPYKTYpPHBIN
aHann3, QyHKIMOHAIBHBINA aHATN3, 00BEKTHO-
OpPUEHTUPOBAHHBIN aHAIN3 HepaAPXUU
KJIACCOB. OCYLIECTBJIATH OPraHU3alMOHHOE
oOecrieueHre BHIITOIHEHHS paboT Ha BCEX
CTaJMSX U B MPOIIECCaX KU3HEHHOTO KA
WH(POPMAITMOHHON CUCTEMEI.

NOIIK-8.3. Bnageet HaBbIKaMu pa3pabOTKH
IpoTrpaMM, OCTPOCHHUS OJIOK-CXeM
QJITOPUTMOB U OLICHKH IPOU3BOJAUTEIBHOCTH
aJITOPUTMOB, PAOOTHI ¢ YHU(DHUIIMPOBAHHBIM
A3BIKOM BHU3YaJIbHOI'O MOJIETTMPOBAHUS,
COCTaBJICHUS IUIAHOBOU U OTYETHOU
JIOKYMEHTAIMU 10 YIPABICHUIO POEKTaMHU
co3anus HHQOPMAIIMOHHBIX CUCTEM Ha
CTaJUSIX )KM3HEHHOTO LIUKJIA.

B mpouecce ocBoeHuss 0Opa3zoBaTeabHON NpPOTrpaMMbl JaHHBIE KOMIETECHIUH, B TOM
YlCJIe UX OTAEJIbHbIE KOMIOHEHTHI, ((OPMUPYIOTCS MOITAMHO B X0JI€ OCBOEHUS 00yUYarOIIMMUCS
JVICIUATUTAH (MOJTYJIEH ), IPaKTUK B COOTBETCTBUH C yUEOHBIM TUTAHOM U KaJICHIAApHBIM TpauKoM
yueOHOro nporecca.

2 MecTo ITUCHMILIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

JucnunnuHa  OTHOCUTCS K 0a30BOM  4YacTh  OCHOBHOM  mpodeccroHalbHOM
00pa30BaTeNIbHON MPOTrpaMMBbI CIIEIMATIUTETA.

JuciumimHa  B3aMMOCBSI3aHA  JIOTUYECKM M COJEPIKATEIbHO-METOJUYECKH  CO
CIEAYIOIUMH AUcHuImInHamMu U nipaktukamu OITOIT:

o SI3BIKM MPOrpaMMHPOBAHHUS.
3 CrpykTypa u colep:kaHue TUCHUNINHBI

OOmasi TpyAOEMKOCTh JTUCHHUIUIUHBI COCTaBIseT 4 3a4eTHBIX CAWHHIBL, T.e. 144
aKaJeMUYeCKNX 4aca (M3 HUX 72 YacoB — caMmocCTosITeNbHas paboTa CTyIeHTOB M 54 daca —
nabopaTopHbie pabOThI, JEKINUH - 18 YacOB 3aHATHIA).



Pa3;[em>1 JAUCHUIUIMHBI U3YYAalOTCSA B ACBATOM CEMECTPC 06y‘-IeHI/I$I, T.C. HA II5ITOM KYpCC.
d)opMa KOHTPOJIA — 9K3aMCH.

3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTh

(mo ¢popmam 00y4eHHs)

3.1.1 Ounas opma 00yueHus

Ne KounuectBo CemecTpsl
n/n Buj yueGHoii paéoThl 1acoB Cemectp Henens
cemecTpa
1 | AyautopHble 3aHATHSA 72 9
B ToMm uncne:
1.1 | Jlekuuu 18 9
1.2 | CemuHapckue/IpakTUUECKHUE 3aHATHS
1.3 | JlabopaTopHBbI€ 3aHATHS 54 9
CamocrosiTesibHas padora 72 9
IIpome:kyTOUHAs aTTecTALMS
DK3aMeH 9
Uroro: 144

3.2TemaTuveckuii IVIaH U3y4YeHUs] AUCHUILIMHBI (10 dopMaM 00y4eHHs)
3.2.1 Ounas opma 00ydeHus
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1 Tema 1.
Bsenenue
32 2 - 12 - 18
2 Tema 2.
BBenenue B mporpaMMupoBaHue
38 6 - 14 - 18




Tema 3.
[IpakTrueckoe MOCTpOCHUE MOEIEH
38 6 - 14 - 18
Tema 4.
Heiiponnsie ceTu: BBeeHUE
36 4 - 14 - 18
Hroro 144 18 54 72

3.3 Conep:xkanue TMCUMILTHHBI

1. Uro takoe Oonbliue JaHHBIE M AaHANWUTUKA JaHHBIX? BBeaeHue B Teopuio
BEPOSITHOCTH M €€ INpPUMEHEHHE Ha IpaKTHKe. BBeneHHE B CTaTUCTUKY U €€
IPUMEHEHNE Ha NMPAKTUKE.

2. Beeaenue B mporpammupoBanue Ha Python. BBenenume B mammnHOE 0OydeHHE.
[IpakTrka pabOTHI ¢ JAHHBIMU Ha OCHOBE 3a/1a4M KJIaCTEPHU3AIINH.

3. IlpakTuueckoe TMOCTPOEHHUE MOJEIEH Ha OCHOBE JIOTUCTUYECKON pErpecCHH.
MeTpuky KadecTBa B MalIMHHOM OOy4YeHHMH. AHcamOiM Mojeneil B MallMHHOM
o0y4JeHumu.

4. Heiiponnsle cetu: BBeAeHUE. HellpoHHBIE CETH: CBEPTOUHBIE U PEKYPPEHTHBIE CETH.
CRISP-DM 1 0CHOBBI peajii3allii MPOEKTOB MO aHAJTUTUKE JaHHBIX.

3.4 TemaTuKa KypCcOBbIX IPOEKTOB

Tembl KypcoBBIX padoT:
1. OOHapyxeHHe aHOMAJIMH B CETEBOM Tpa(uKe C HCIOJIH30BAHUEM METOJOB TIyOOKOTO
oOydeHus
2. Knaccudukanus Bpegonocroro 10 ¢ momoiipto aaropuTMoB MAIlIMHHOTO 00Y4YEHUS
3. I'eneparuBHO-cocTszarenbHbie ceTh (GAN) it co3manust 1 00HapyKeHHs (DUIIUHTOBBIX
BeO-CTpaHUI]
4. Meroapl o0OpaboTku ecrecTBeHHOro si3bika (NLP) mms aHanmm3a TEKCTOBBIX YIpo3 B
COIMATIBHBIX CETSIX
5. OOHapyxeHHe aTaKk Ha OCHOBE MAHHBIX XypHaIoB coObiTHii (SIEM) ¢ mpumeHeHHEM
a"HcaMOJIEBBIX METOJIOB
6. AznBepcapHble aTak¥ Ha MOJEIM MAIIMHHOTO OOYYEHHS: METOJBI 3alIMTHl B CHCTEMax
nH(OPMaLIMOHHON 6E€30MMaCHOCTH
7. eTekTupoBaHue OOTHETOB Ha OCHOBE TOBeACHUS yCTpoicTB B loT-ceTsx
8. Knacrepuzanus JaHHBIX TSI BBISIBIICHUS CKPBITBIX YIPO3 B KOPIIOPATHBHBIX CETIX
9. MamuHHoe o0Oy4yeHHe B creraHorpaduu: OOHapy>KEHHE CKpBITBIX COOOIICHHUI B
MYJIbTUMEIUNHBIX (haitsiax
10. Wcnons3oBaHue MAIIMHHOTO OOydYeHHWs JUIS aHalu3a ysI3BUMOCTEH B MPOTPaMMHOM
obecrnieueHnu




4 VYdeOHo-MeTOAUYecKOe U MHHPOPMALIMOHHOE O0ecleyeHue

4.10cHOBHas JqUTEpPATYpa
1. IlnatonoB, A. B. MammunHoe oOyueHue : yueOHOe mocoOue s By3oB / A. B.

[TnatonoB. — MockBa : MznmarensctBo IOpaiit, 2023. — 85 c¢. — (Bwicuiee
obpaszoBanue). — ISBN 978-5-534-15561-7. — Tekcr : 2IeKTPOHHBIH //
OOpazoBaTenbHas maTdopma Opaiit [caiT]. —

URL: https://urait.ru/bcode/520544

2. Bopono, M. B. Cuctembl HCKYCCTBEHHOTO MHTEIUICKTA : YUYCOHHK M TPAKTUKYM
s By3oB / M. B. Boponos, B. U. Ilumeno, U. A. HebaeB. — Mocksa :
WznarensctBo FOpaiit, 2023. — 256 c¢. — (Bricee obpazoBanue). — ISBN 978-
5534-14916-6. — Texkcrt : amekTpoHHbI // ObpazoBatenbHas miatgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/519916

3. HBanos, B. M. HTemnekTyaapHble CUCTEMEBI : yueOHOE TTocoOue ijis By30B / B. M.
WBanoB ; nox HayuyHoi penakuueid A. H. Ceceknna. — Mocksa :
WznarensctBo FOpaiit, 2022. — 91 c¢. — (Bwicmee o6pa3zoBanue). — ISBN 978-
5534-00551-6. — TexkcT : snexTpoHHbIH // OOpa3oBatenbHas miardgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/492094

4. 3aropyneko, 0. A. HckyccTBeHHbIM HHTEeKT. MHkeHepusi 3HaHUil : yueOHOe

nocobue ans By3oB / HO. A. 3aropynsko, I'. b. 3aropympko. — Mocksa :
WznarensctBo FOpaiit, 2022. — 93 c¢. — (Bricmee o6pa3zoBanue). — ISBN 978-
5534-07198-6. — Texkct : anekTpoHHBIN // OOpa3oBarenbHas 1iatgopma FOpaiit

[caiiT]. — URL: https://urait.ru/bcode/494205

4.2 JlonoJiHUTeIbHAS JIUTEPATYpPa
1. Bbeccmepthsiii, . A. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTA | yueOHOE mocooue
st By30B / M. A. beccMepTHbIil. — 2-¢ u3I., ucnp. U gom. — MocCKBa :
WznarensctBo FOpaiit, 2023. — 157 ¢. — (Briciiee obpazoBanue). — I[ISBN 978-
5-534-07467-3. —
Texcrt : anexTpoHHbIi / Obpa3zoBarenbHas mwiardopma FOpait [caift]. —
URL: https://urait.ru/bcode/512657
2. Ananm3 naHHBIX : y9eOHUK it By30B / B. C. MxurapsH [u ap.] ; moa peaakiuei

B. C. Mxurapsina. — Mocksa : U3narensctBo FOpaiir, 2023. — 490 c. —
(Bsicmiee o6pazoBanue). — ISBN 978-5-534-00616-2. — TeKcCT : 31€KTpOHHBIHN //
O6pasosarenbHas miatgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/511020

4.3. DJeKTpoHHBbIe 00pa3oBaTe/ibHbIE pecypchl
DJeKTPOHHBIN 00pa30BaTENbHBINA pecypc B pa3padoTke

S MarepuajbHO-TeXHHYECKOE O0eceYeHue

5.1 TpeGoBanusi K 000PYIOBAHMIO U TOMEIICHUIO JISI 3AHATHH

[IpakTrueckue 3aHATHA (CEMUHApBI) M CaMOCTOSITENbHas padoTa CTYACHTOB JOJDKHA
IPOBOANTHCS B  CICIUAIM3UPOBAHHBIX ayJUTOPUSX C KOMIUIEKTOM MYJIbTUMEIUHHOTO
00OpyIOBaHUS W/WIIM JOCKOM Ais 3amuceil marepuanoB. Yucio pabodyux MeCT B ayIJUTOPUHU
JIOJDKHO OBITH TOCTaTOYHBIM [Tl 00ECTICYeHUSI HHANBUAYALHON pabOThI CTYICHTOB.



5.2 TpeOoBaHusl K NPOrPaMMHOMY 00ecCleYeHH IO

Jns mpoBeneHUs MPaKTHUECKUX 3aHATUN (CEMHHApOB) CHEIHUAIBHOIO MPOrpaMMHOTO
oOecrneyeHus JUIsi OCBOCHHSI TUCITUTUINHBI HEe TpeOyeTcs.

6 MeToanyecKkue peKOMeHIAIUU

6.1MeToauyeckne peKOMEH/IANH /1JIs1 PeNoaBaTe sl 10 OPraHU3aAUNU
00y4eHuUs

1. [Ipy MOATOTOBKE K 3aHATUSAM CIIEAyeT MpeaBApPUTEIHLHO MpopaboTaTh MaTepuai
3aHATHS, IPEYCMOTPEB €0 MOo/1adyy TOYHO B OTBEICHHOE ISl 3TOro Bpems 3aHATus. Cremayer
IoArOTOBUTH H€06XO[[I/IMI)I€ Marepuajibl — TCOPETHUYCCKUC CBCACHHA, 3adaud U 1OPp. HpI/I
MNPOBCACHUHN 3aHATHUA CJICAYCT KOHTPOJUPOBATH IIOJAA4Yy MaTepuaja U PCHICHUC 3a,HaHPII>i C
Y4€TOM yqe6Hor0 BPEMCHHU, OTBCACHHOI'O IJId 3aHATHA.

2. [Tpu mpoBepke pabOT U OTYETOB CIEAYET YUYHTHIBATH HE TOJIBKO MPABHIBHOCTD
BBIITOJIHEHUA SaI[aHHI;'I, HO W OINTHUMAJIBHOCTH BBI6paHHBIX MCTOAOB PCHICHUA, IMPABUIBHOCTH
BBIINIOJIHEHUA BCEX €TI0 IIIaros.

6.2MeTtoauyeckue yKazaHus JJIs 00y4al0IIMXCS 110 OCBOCHHU IO TN CIIUTLIHHBI

I/I3y‘ICHI/Ie AUCHUIINIMHBL  OCYHICCTBIIACTCA B CTPOrOM COOTBCTCTBHUU C ueneBoﬁ
YCTaHOBKOﬁ B TECHOM B3aHMMOCBS3U y‘Ie6HBIM miaHoM. OcCHOBOH TeOpeTH‘{CCKOﬁ IOoATOTOBKHN
CTYACHTOB ABJIAIOTCA ayJUTOPHBIC 3aHATHUA, CCMUHAPBI U ITPAKTHUKH.

B mporecce caMocTOsATENbHON pabOThl CTYAEHTHI 3aKPEIUISIOT M yIAayOJsIIOT 3HaHWUS,
IMOJIYYCHHBIC BO BPEMS ayJUTOPHBIX BaHHTHﬁ, ,Z[Opa6aTBIBaIOT KOHCIICKTHBI U 3aIllMCH, TOTOBATCA K
HpOMe)KYTOqHOﬁ aTTCCTallu, a TAKKC CAMOCTOATCIIbHO H3YYalOT OTACIIbHBIC TCMbI y‘-IGGHOﬁ
[IPOTPaMMBI.

Ha zansatusx CTYACHTOB, B TOM YHCJIC NPCANOJIArarommx MnmpakTHYCCKYr0 ACATCIbHOCTD,
OCYHICCTBIIACTCA 3aKPCIJICHUC IIOJYUYCHHBIX, B TOM YHUCIIC W B IIPOLECCE CaMOCTOSITEIILHOU
pabotel, 3HaHui. Ocoboe BHHMaHHE OOpamaeTcs Ha pa3BUTHE YMEHHUW ¥ HaBBIKOB
YCTQHOBIICHHSI CBSI3M TIOJOXKEHUH TEOPUH € MPO(ECCHOHANBHON AEATENbHOCTBIO OYIyIIero
crenquaiaucTa.

CamocTosiTenbHast pabora OCYIIECTBIIAECTCS HHIUBUAYAIbHO. KonTpons
CaMOCTOSITENILHOM paboThI OpraHu3yeTcs B IByX hopmax:

e CaMOKOHTpPOJIb U CaMOOILICHKA CTYICHTA,

e KOHTpPOJb CO CTOPOHBI NpenojaBaTenen (TeKyIni 1 MPOMEKYyTOUHBIN).

Texkymui KOHTpOJIb OCYLIECTBJISETCS HA ayIUTOPHBIX 3aHATUAX, IIPOMEKYTOUHBIN
KOHTPOJIb OCYIIECTBIISIETCS HA 3a4eTe B MMCbMEHHOM (yCTHOI) dopme.
KpurepusiMu oLileHKH pe3yJIbTaTOB CaMOCTOSATEIbHOM PabOThI CTYICHTA SIBIISIOTCS:

e YPOBEHb OCBOCHHMS CTYJCHTOM y4e€OHOTO MaTepuana;

e YMCHHA CTYACHTAa HUCIIOJIB30BATb TCOPCTUUCCKHUEC 3HAHUA IIPpU  BbIIIOJIHCHUU
MPAKTUYCCKUX 3a1a4;

e c(hopMHPOBAHHOCTH KOMIICTCHIINN;

e odopMIEHHE MaTepHaa B COOTBETCTBUH C TPEOOBAaHUSAMMU.

7 @OoH/ OLIEHOYHBIX CPEACTB



7.1MeTOoAbI KOHTPOJISA M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH S

B npouiecce o0yueHuns: HCHOMB3YIOTCS CIIEIYIONINE OLIEHOYHbIE (DOPMBI CAMOCTOSITETTLHOM
CTYy/ICHTOB,

paboTsl

OLCHOYHBIC

MMPOMEKYTOYHBIX aTTeCTalM;

® DK3aMCH.

cpeicTBa

TEKYIIETo

KOHTPOJISI

yCIEBAaEMOCTHU

7.2 lllkajia 1 KpUTEpPUH OLICHUBAHNUS Pe3yJIbTATOB 00y4eHHUs

ITokazareneM OIleHUBAHHMSA KOMIIETCHIIMM Ha Pa3jIMYHbIX JSTalax HnX CI)OpMI/IpOBaHI/IH

ABIISIETCS JOCTH)KEHHE 00yYalOIIMMUCS TUTAHUPYEMBIX Pe3yJIbTaTOB 00YUYEeHHUSI 110 TUCHUTUIIHHE.

Kpurepun oueHuBanus

IHoka3areanb
2 3 4 5

OIIK-8. CniocobeH pa3pabaTbiBaTh aqrOPUTMBI M IIPOTPAMMBbI, IPUTOAHBIC JTsI
MPAKTUYECKOr0 MPUMEHEHUS
NOIIK-8.1. 3naer OGyuarommiic | OOydatommiicss | OOyuatommiics | OOyudaromuics
OCHOBHBIC o JIEMOHCTPHUPYET | IEMOHCTPUPYET | IEMOHCTPHUPYET
TEXHOJIOTUH JeMoHCTpHpye | HEHOIHOE YaCTUYHOE MOJIHOE
CO3aHUA U T TIOJTHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
BHEJ[PEHUS OTCYTCTBHE CIEAYIOIINX CIEAYIOIINX [ (13 % 0111704
WH()OPMAITMOHHBIX | WIIH 3HAHUH, 3HAHUH, 3HAHW,
CUCTEM, CTaHAApThl | HEAOCTATOYHO | yka3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
yIpaBleHUs € MHANKATOpax MHANKATOpax MHAMKATOpax
JKU3HEHHBIM COOTBETCTBUC | yommeTeHINI KOMIIETEHIIUNA KOMIIETEHIUI




LIUKJIOM MH(OPMAITMOHHON
CHCTEMBI.

NOIIK-8.2. Ymeer
IPOEKTHPOBATH OJIOK-CXEMBI
ITOPUTMOB, OLICHUBATh
POM3BOIUTENBLHOC Th
QITOPUTMOB U 3aTPATHI
namsTH Ha paboTy
aIropuTMa, pa3padaTbiBaTh
IpOorpaMMbl Ha OCHOBE
CIPOEKTUPOBAHHOT O
ITOPUTMA U IPOBOUTH
OTJIaJIKy POTPaMMBI,
PUMEHSTH METOIbI
CHCTEMHOTO aHaJu3a u
MaTEeMaTHIECKOTO
MOJICJIMPOBAHUS ITPH
pa3paboTKe U IKCILTyaTaluu
NC, npoBoanTh
CTPYKTYPHBIN aHAJIN3,
(bYHKIMOHATBHBIN aHAIN3,
00BEKTHOOPUEHTUPOBAHHBIH
aHaJU3 UepapXxHuH KIacCoB.

OCYUIECTBIIATH
OpraHU3aIMOHHOE
oOecreyeHre BBIMTOJHEHUS
paboT Ha Bcex CTagusX U B
mporeccax KU3HEHHOTO
nuKiIa  MHGOPMAalMOHHON
CHUCTEMBI. NOIIK-8.3.
Bnaneer HaBBIKaMU
pa3paboTku IIpOrpaMM,
MOCTPOEHUS OJIOKCXEeM

aIrOpUTMOB U
IIPOU3BOAUTEIILHOC

OLICHKHU

Marepuany
JACIIATUTUHBI
3HAHHMH,
yKa3aHHBIX B
WHJUKATOpax
KOMIICTEHITU I
JUCITATUTMHBI
«3HaTby» (cM.
m. 3).

JUCITATUTMHBI
«3HaThH» (CM.
L.

3).
Jonyckatores
3HAYNTCIIbHBIC
OIIINOKH,
MIPOSIBISETCS
HEAOCTAaTOYHOC
Th 3HAHUH, 110
pany
nokKaszaTelen,
oOyJaromuics
HUCIBITHIBACT
3HAYNTCIILHBIC
3aTpyAHEHUS
npu
OTepUPOBAHUU
3HaHUSMU TIPU
HX IIEpEeHoce
Ha

HOBBIE

CUTYaIlUH.

TUCTIUTLTAHBI
«3Hathy (CM. 1.
3). Ho
JIOITYCKAIOTCS
HE3HAYUTEITEHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHAITUTHYECKUX
OTIepaIHUsX.

JTMCLUIUINHBI
«3HaTh» (CM. II.
3). CBobGoaHO
OTIepUpyeT
IPHUOOPETEHHBIM
Y 3HAHHUSMU.




TH aJITOPUTMOB, pabOTHI C
YHU(PULIUPOBAHHBIM

A3BIKOM BHU3YaJbHOI'O
MOJIETTUPOBaHUS,
COCTaBJICHUS

IIJIAHOBOU 51
OTYETHOW JOKYMEHTAIUH 110
YIPaBIECHUIO IpPOEKTaMu
CO3/1aHHUsA
UH(POPMALIMOHHBIX CHCTEM
Ha CTaausAX  >KU3HEHHOI'O
LUKJIA.

[IIkana oLleHNBaHUA PE3YJIbTATOB IPOMEKYTOYHON aTTECTALlUU U €€ OIMCAHUE:

DopMa NPOMEKYTOYHOM aTTECTALMM: IK3aMeH.

[IpomexxyTounasi arrectamus oOydJarommxcss B (opMmMe 5K3aMeHa MPOBOIUTCS II0
pe3yJbTaTaM BBIIIOJHEHHS BCEX BHUJOB y4e€OHOH pabOThI, MPEAyCMOTPEHHBIX YUEOHBIM IJIAHOM
[0 JIaHHOW TUCHMIUIMHE (MOJYJII0), IIPU 3TOM YYMTBIBAIOTCSA PE3yJIbTaThl TEKYILEro KOHTPOJIS
ycneBaeMocTH B TeueHue cemectpa. OIlleHKa CTeNeHH JOCTHXKEHHMsI OOydaroluMUcs
IUITAHUPYEMBIX Pe3yJIbTaTOB O0YUYEHMS 10 AUCLUILIMHE (MOIYJII0) IPOBOIUTCS MPENOAABATENIEM,
BEAYIIMM 3aHATHS MO AMCUUIUIMHE (MOIYJII0) METOAOM 3KCIepTHOM oneHku. [lo uroram
MPOMEKYTOUHOM aTTeCTAllMM MO JUCHUIUIMHE (MOIYJI0) BBICTABIISIETCS OLIEHKA «OTIUYHOM,
«XOPOILOY», «YAOBIECTBOPUTEIBHO» WU «HEYIOBIETBOPUTEIBHON.

K npomexyTouHOH aTTecTaluu IOMYCKalOTCsS TOJBKO CTYJEHTHI, BBIIIOJIHUBIIUE BCE
BUIbI YUeOHON paboThl, MPeayCMOTPEHHBbIE pabodel IporpaMMoii o JUCHUIUINHE.

[Ikana oneHuBaHuA Onucanune

OTangHO Cpennee 3HaueHue 15 BcexX (POPMHUPYEMBIX HA MOMEHT TPOBEICHUS
aTTeCTAallMi YPOBHEM KOMIIETEHUMH — 5. BBINOIHEHBI BCE BUBI
y4eOHOM paboThl, MpeayCMOTpEeHHBbIE yueOHBbIM TutaHoM. CTyAeHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHWM, yMEHUN, HAaBBIKOB
MIPUBEECHHBIM B Ta0IMIIax ToKas3arejiei, onepupyeT
NPUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSIMH, HABBIKAMH, TIPUMEHSET UX
B CHUTYallUsSX TMOBBIMIEHHOW CIOXHOCTU. [Ipu 3TOM MOTYT OBITH
JIOTTYIIICHBl HE3HAUUTENbHBIE OIMMOKH, HETOYHOCTH, 3aTPyIHEHUS
IIPH AHAIMUTUYECKUX OIlepalusaxX, IepEeHOCe 3HAHMW U yMEHUN Ha
HOBbIE, HECTAHAAPTHBIE CUTYaLlUH.

Xopomo Cpennee 3HaueHUE AJ1s BceX POPMUPYEMBIX HA MOMEHT ITPOBEACHUS
aTTecTallud ypoBHEH KommeTeHUud — 4. BbIloHEHBl Bce BHJbI
y4eOHOl paboThl, peayCMOTpEeHHBIE Y4eOHbIM TIaHoM. CTyneHT
JEMOHCTPUPYET HEMOJIHOE, MPaBWIBHOE COOTBETCTBUE 3HAHMM,
YMEHHUH, HaBBIKOB NPUBEACHHBIM B TaOauIax IOKa3aTeseH, aubo
€CJIY TIPH 3TOM ObUIN JOMYyIIEHbI 2-3 HECYIECTBEHHBIE OLIHOKH.




Y I0BIIETBOPUTENBHO Cpennee 3HaueHHE 11 BceX (POPMUPYEMBIX HA MOMEHT IPOBEICHUS
aTTecTallud ypoOBHEH KommeTeHUud — 3. BbIMoIHEHBI Bce BHJbI
yueOHOM paldoThl, MpPeayCMOTPEHHbIE yueOHbIM IuTaHOM. CTyAeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHMH, B KOTOPOM OCBEIICHA
OCHOBHas, HauOojiee BakKHas 4YacThb MaTepuana, HO IpPH OSTOM
JIOIyIIEHA OJIHA 3HAYUTEIbHAs! OMNOKA UM HETOYHOCTb.

HeynosnerBopurenbH | He mOCTUTHYTO MOPOroBOE 3HAYEHUE XOTS ObI JJISI OJTHOTO YPOBHS
0 (bopMHpYEeMBbIX Ha MOMEHT IMPOBEJCHUS aTTECTAlMU KOMIICTCHIIHIA.
He BbmonHeH oauH wiu Oonee BUIOB YyueOHOH paboOTHI,
MPEeIyCMOTPEHHBIX Y4eOHbIM TuIaHOM. CTYIEHT JAEeMOHCTPUPYET
HEMOJHOE COOTBETCTBUE 3HAHMIA, YMEHHI, HABBIKOB MIPUBEJICHHBIM B
Ta0JIMIax TOKa3aTeNei, JOMYCKAIOTCS 3HAYUTENbHBIE OIIUOKH,
MPOSIBIISIETCS. OTCYTCTBUE 3HAHUWM, YMEHWI, HABBIKOB TIO DSy
MOKA3aTeNNe, CTYIACHT WCIBITHIBACT 3HAYUTENBHBIC 3aTPYTHEHUS
IpU ONEPUPOBAHUU 3HAHUSAMHU M YMEHUSMHU TPU UX MEPEHOCE Ha
HOBBIC CUTYAIINH.

7.301eHO4YHBIE CpeaCcTBa

7.3.1 DKk3aMeHAIIMOHHBIE BONPOCHI

0O0630p 3a1a4, perraeMbIX aIrOPUTMAMHU MAITUHHOTO OOyYEHHS.

Knaccudukanus anropuTMOB MalliiHHOTO OOYYCHHUS.

JIuHeliHbIE MOJIEIIH PETPECCUH.

basucHble QyHKIIH.

Perynsipuzanus.

LeneBast GyHKIMS JTOTUCTHUECKOM PETPECCHH.

Perynsipusanus 10rucTUYECKON PErPECCU.

CrpykTypa HelipoHa.

CrpyKTypa HEHPOHHOM CETH.

0. ITepuentpoH.

1. OOyuyeHuss HEHPOHHOW CETH C MOMOIIBI0 ANTOPUTMA OOPATHOTO PACIPOCTPAHECHHUS
OLINOKHU.

12. CtpykTypa OepeBbeB PELICHUN.

13. Bunp! pa3aensronux QyHKIui.

14. OO6yueHus nepeBa PeIICHHM.

15. Anroputm RandomForest.

16. Anroputm AdaBoost.

17. Kackan knaccupukaTopos.

18. Knacrepuszanus.

19. O0yueHue 6€3 yuuTens.

20. Anroputm k-means.

21. Uepapxuueckas KiacTepu3aLusl.

22. Metoa ONOpHBIX BEKTOPOB.

23. Meron k-0nmxaiiimx coceneii.

24. Jloructuyeckas perpeccus.

25. bunapHas nuHelHas KiaccupuKarys.

26. Komno3unuu Mojeneil rpaineHTHbIA OYCTUHT U OJICHIMHT.

27. 3anaua knactepuszauuu. Kaptel KaxonHena.

= I ol e
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0.

28. IlpuBenuTe KiIacCU(DUKAIMIO SKCIIEPTHBIX CHCTEM IO CTETNCHH MPOPabOTAaHHOCTH U
OTIIA)KEHHOCTH.

29. B ueM oT/IMYME CTATUYECKUX IKCIIEPTHBIX CUCTEM OT TUHAMHYECKUX?

30. OnumuTe Ha3HAYEHUE WM OCHOBHBIC MPUHIMIBI MOCTPOEHUS] SKCIEPTHOM CUCTEMBI
MYCIN.

7.3.2 TunoBble NpPaKTHYECKNE 3a1aHUSI

1. Yrto Ha3BIBAIOT JAaHHBIMH B MAIIMHHOM OOY4YCHHUHU?
MaTpPHULBI
00BEKTHI
MPU3HAKU
QITOPUTM

byHKIUSA
IIpeanonoxum, y Bac €CTb S5 sA€p CBEPTKH B IIEPBOM CJIOE€ CBEPTOYHOM HEHPOHHOU

cetu.Kakmoe saapo cBepTKM MMeeT pa3Mep 7 X 7, UMEeT HyJIeBOe 3allOJIHCHHE M UMeeT mar 1.
Pasmep BxogHOTO HM300pa)KeHHsS ATOTO ciios coctaBisier 224 x 224 x 3. KakoB pasmep
BBIXOJIHOT'O CUTHAJIa 3TOr0 CJIos?

0.

a)218x218x5
0)217x217x3
B)217x217x8
r)220x220x 7
Kakue u3 cnenyromux gopm anroputm K-Means MOXKeT He arperupoBaTh?
a) CnupanbHOE paclpeiecHue
0) Kpyrosoe pacnpenenenue
B) JIeHTOUHOE pacnpocTpaHeHue
r) Beimykiioe pacnpenenenye nojJuroHoB
[Ipy mocTpoeHHMH MOJENU JepeBa pELIeHUN Mbl pa3iensieM y3eld i OIpeneeHHOro

atpuOyrta. Kakoe M3 uerblpex M300pakKeHHH HUXKE COOTBETCTBYET HaWOOJBIIEMY MPHPOCTY
uHpopmanuu?
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6) humidity
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r) temperature
0. B n-mepHOM mpocTpaHcTBe (n> 1) Kakol U3 ClEeIyIOIUX METOJOB Hambosee MOIXOAUT s
00HapyXeHUsT BEIOPOCOB?

a) pacctossHue Maxanano6uca

0) HopmanbHas BEeposSTHOCTH rpaduka

B) KopoGouHbIii croxxeT

T') 110JI€ KOPPEISLUU

7.3.3 TunoBoii Yx3aMeHAIIMOHHBIA ONJIeT

MUHUCTEPCTBO HAYKHU 1 BBICILIEIO OBPA3OBAHUS POCCUIMCKON OEJIEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHUE BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHWM MOJUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWMH IMOJIUTEX)

SK3AMEHALIMOHHBIN BUJIET Nel
0 TUCIUIIIINHE
«MeTozbpl MAaIIMHHOTO 00yUYCHHS»
HanpasieHue noarorosku 09.03.01 MudopmaTrka v BEIYUCIUTEbHAS TEXHUKA

BOIIPOCHBI:

1. Perynspuzanus.




2. HWepapxuueckas KJIacTepU3aLUs.
3. 3apaua xnactepuzaunu. Kaptel KaxoHHeHa.

VYTBepKACHO: /
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