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1 Henau, 3a7a4u ¥ IVIAHUPYEMble Pe3yJIbTATHI 00y4eHHs M0 JMCHMILINHE

Lenp wu3ydyeHuss IUCHMILIUHBI — OOyYEHHE CTYACHTOB HAaBBbIKAM HCIOJIb30BaHUS
MAIIMHHOTO OOYYeHHsT M aHalu3a JaHHBIX U1 TOCIEAYyIoLed pa3paboTKu cTpaTerui
MPOJBUKEHHUSI IPOTYKTOB U YCIYT B IIU(GPOBOM MPOCTPAHCTBE.

OOyyenue 1o aucUUIUIMHE «MammHHOe OOY4YeHHE W METOIbl aHalIu3a JAHHBIX)»
HaIpaBlieHO Ha (POPMUPOBAHUE Y OOYUAIOIIMXCS CIETYIOIINUX KOMIETSHLIUH):

Kox v HanmeHnoBanue KOMIeTEeHIIUH NHAUKATOPHI JOCTHKEHUST KOMIIETeH UM
OIIK-8. CiocobeH pa3pabarbiBaTh HOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTUHU
aJTOPUTMBI M ITPOTPAMMBI, IIPUTOIHBIE IS CO3/1aHusl U BHEAPEHMS HH(OPMALMOHHBIX

CUCTEM, CTaH/JaPTHI YIIPABICHHUS KU3HCHHBIM
1ukiIoM uHpopmarmonHon cucrembl. MOITK-
8.2. YMeeT npoeKTUpOoBaTh OJOK-CXEMBI
AJITOPUTMOB, OLICHUBATh
IIPOU3BOUTEILHOCTD aJITOPUTMOB H 3aTPATHI
namsTH Ha paboTy alnropurMma,
pa3pabaTheiBaTh IPOrpaMMbl HA OCHOBE
CIIPOCKTUPOBAHHOTO aJITOPUTMA U TTPOBOJIUTH
OTJIAJIKy TTPOTPAMMBI, IPUMEHSITH METOIBI
CHCTEMHOTO aHaIM3a U MAaTEMaTHIECKOr0O
MOJICTTUPOBAHUS TIPU Pa3padOTKe
skcryatanuu MC, mpoBOIUTE CTPYKTYPHBIN
aHanu3, QYHKIMOHAIBHBIA aHATIN3,
00BbEKTHOOPUEHTUPOBAHHBIN aHAIIN3
HepapXxuu KJIACCOB. OCYIIECTBISATh
OpraHU3aIMOHHOE 00€CIICUeHNE BBITTOJTHCHUS
paboT Ha BCeX CTaausX U B MpoIleccax
YKU3HEHHOTO 1UKJIa HHPOPMAITMOHHON
cucteMbl. MOIIK-8.3. Bnageer HaBBIKaMu
pa3paboTKu mporpamm, MOCTpoeHus OI0K-
CXEM aJITOPUTMOB U OI[CHKU
MPOU3BOUTENHEHOCTH aITOPUTMOB, PAOOTHI C
YHHPUITUPOBAHHBIM SI3IKOM BU3YAJILHOTO
MOJICTTHPOBAHUS, COCTABJICHUS TIJIAHOBOH U
OTYETHOW JOKYMEHTAITUH I10 YITPABJICHUIO
MPOEKTaMH CO3/AaHUs MH(OPMAIIMOHHBIX
CHCTEM Ha CTaJMAX KU3HECHHOIO ITUKJIA.

B nporiecce ocBoenust 00pa3zoBaTeNbHOM MPOTrpaMMbl TJAHHBIE KOMIIETEHIIMH, B TOM UHCIIE
UX OTJCIIbHBIE KOMIIOHEHTBI, (POPMHUPYIOTCS IOATAIMHO B XOJI€ OCBOCHUS OOYYArOIIUMUCS
JTUCITUIIAH (MOYJeH ), MPaKTUK B COOTBETCTBUHU C Y4EOHBIM IJIAHOM U KaJeHIapHBIM IpadukoM
yueOHOro Impoliecca.

IMPAKTUYCCKOr'o IPUMCHCHUA

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JlucuumnimHa  OTHOCUTCS K 0a30BOM  YacTH  OCHOBHOW  MpodecCHOHAIBHON
o0pa3oBaTesbHOI porpaMMbl OakaiaBpuara.

JucuunimHa — B3aMMOCBSI3aHAa  JIOTMYECKHM WM COJEPIKATEIbHO-METOAUYECKH  CO
CIEAYIOIMMH AUcUUIUIMHamMu U nipaktukamu OITOIT:

e SI3BIKM MpOrpaMMHUPOBAHMUSL.



3 CTpyKTypa M coJep:KaHue TUCHUNIHUHBI

OOmas TPyIOEMKOCTh JUCIUIUIMHBI COCTAaBJsSIET 4 3a4eTHBIX €IWHUIBI, T.e. 144
aKaJeMUYecKHX vaca (72 4acoB — caMOCTOsITeNIbHAs paboTa CTY/IEHTOB U 72 yaca — ayJJUTOPHBIE
3aHATHA).

Paznensl AMCHMIITUHBI U3YYaIOTCS B MIECTOM CEMECTpe 00ydeHus, T.€. Ha TPEThEM Kypce.
dopma KOHTPOJIS — SK3aMEH.

3.1 Buabl yueOHoiIi padoThl U TPY/10€MKOCTH
(mo ¢popmam o0y4ueHms)

3.1.1 Oynas ¢popma oO6ydeHus

Ne Cemectpsl
. KoaunuecTBO
n/n Buna yueOHoii padoThI CemecTtp Hepneas
4acoB
cemecTpa
1 | AyauTopHble 3aHATUS 72 6 1-16

B ToM uncie:

1.1 | Jlekuum 4 6 1-16

1.2 | CemuHapCcKue/MPaKTHUECKUE 3aHITUS

1.3 | JIaGopaTtopHbie 3aHATHUS 68 6
2 | CamocrosiTeibHAsA padoTa 72 6 1-16
3 | IIpome:xkyTOoUYHAasi aTTECTAIUS 6 17-19
DK3aMeH
HUroro: 144

3.2 TemaTuyecKuii MJIaH U3yYEeHUS TUCIUTLTHHBI
(mo popmam o0yueHus)

3.2.1 Oynas ¢opma 00ydeHus

TpyroeMkocTsb, yac
AynuTopHasi padora
Camoc
']:/') Pasznenani/Tembl CeMHH/ap Jabop | Ilpaxt TOSITE
AMCHUILTHHDE Beero | Jlex | KM | ATOPH HACCKA | 4 pag
I MpaKTU4e| bIE s
UU pador
CKHME€ | 3aHATH | IOATOT | =
3aHATHS s OBKa
1 Tema 1. Benenue B Teoputo 36 1 17 18
BEPOSTHOCTH U €€ TIPUMEHEHUE Ha
MPAKTHUKE
2 Tewma 2. Bregenue B cTaTUCTUKY U €€ 36 1 17 18
MIPUMEHEHHE Ha MPAKTHKE.
3 Tema 3. BBegenne B MamaHOE 36 1 17 18
oOyueHue.
4 Tewma 4. Heliponnsie cetu 36 1 17 18
Htoro 144 4 68 108




3.3 CoaepxaHue TUCHUNTHHBI

1. Yro Takoe OoJbIIe JaHHBIC U AaHAJIUTHKA TAHHBIX? BBEZICHNE B TEOPHIO BEPOSITHOCTH
1 e€ NpPUMCHEHUE Ha INpPaKTUKe. BBeleHuMe B CTAaTUCTUKY M €€ IPUMEHEHHE Ha
MPaKTHKE.

2. Beenmenmne B mporpammupoBanue Ha Python. BBenenwe B MammbHOE 0O0ydeHHeE.
[IpakTuka paboThI C JTaHHBIMU HA OCHOBE 33Ja4u KJIACTEPU3ALIUU.

3. TlpakTuueckoe MOCTPOCHUE MOJICICH Ha OCHOBE JIOTUCTUYECKON perpeccun. MeTpuku
KauyecTBa B MAIIMHHOM 00y4eHHH. AHCaMOJIM MoJiejieil B MallTMHHOM OOy4eHHUU.

4. Heiiponnsie cetu: BBeJeHUE. HellpoHHbBIE CETU: CBEPTOUHBIE U PEKYPPEHTHBIE CETH.
CRISP-DM u oCHOBBI peanu3aiuu MPOSKTOB MO0 AaHAIMTUKE JTAHHBIX.

4 YyeOHO-MeTOaHUYECKOE U HH(POPMALHOHHOE o0ecrieyeHue

4.1 OcHoBHasi JIUTEpPaTypa

1. IlmatonoB, A.B. MamunHoe oOy4deHue : ydeOHOe TmocoOue s By30B /

A. B. IlnatonoB. — Mocksa : U3natensctBo HOpaiit, 2023. — 85 c. — (Bricuiee
obpazoBanme). — ISBN 978-5-534-15561-7. — Tekcr : 2IeKTpOHHBIA //
ObpazoBatenbHas mwiatdopma Opaiit [caitT]. —

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

2. Boponos, M. B. CucteMbl HCKYCCTBEHHOTO HHTEIICKTA | YICOHUK M IIPAKTHKYM JJIsI
By30B / M. B. Boponos, B. U. [Tumenos, . A. HebaeB. — Mocksa : M3naTenscTBO
HOpaiit, 2023. — 256 c. — (Beicmee o6paszoBanue). — ISBN 978-5-534-14916-6.
— Texker : amekrponHbli // OOpa3oBarenbHas miatdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/519916

3. UBanoB, B. M. HHTremiekTyaabHbIC CHCTEMBI : y4eOHOE MOCOOME IS BY30B /

B. M. UBanoB; mnox HayuHol pemakuumed A. H. Cecekmna. — Mockaa :
WznarensctBo HOpaiit, 2022. — 91 c. — (Bricmee oOpaszoBanue). — ISBN 978-5-
534-00551-6. — Texkct : anexkrponHbi // OOpa3oBatenbHas riatdopma FOpait

[caiiT]. — URL.: https://urait.ru/bcode/492094
4. 3aropynbko, 0. A. MckyccTBeHHBIH MHTENIEKT. MHXeHepusl 3HaHMMU : ydyeOHoe

mocobue s By3oB/ 1O. A.3aropyasko, I'. B.3aropyiapko.— Mockea :
WznarensctBo Opaiit, 2022. — 93 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-07198-6. — Texkct : snekrponnsid // OOpa3oBatenpHas Tuiatdopma FOpaidt

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

4.2 JlonoTHUTEJIbHAA JIUTEPATypa

1. Beccmepthsiii, . A. CucteMbl UCKYCCTBEHHOI'O MHTEJUIEKTA : ydyeOHOe mmocodue s

By30B/ W. A. beccmepTHbIil. — 2-¢ u3fd., ucnop. u jgom. — MockBa : M3marenscTBo
FOpaiir, 2023. — 157 ¢c. — (Bricmee oOpazoBanme). — ISBN 978-5-534-07467-3. —
Texkcr : osnekrponnwlid // OOpa3oBarenbHas mnatgopma IFOpait [caiit]. —

URL.: https://urait.ru/bcode/512657
2. AHanm3 TaHHBIX : yu4eOHUK Ji1s By30B / B. C. MxwurtapsH [u 1p.] ; moj peaakiueit
B. C. Mxurapsina. — MockBa : M3natensctBo FOpaiit, 2023. — 490 c. — (Bricmree
obpazoBanue). — ISBN 978-5-534-00616-2. — TekcT : 31eKTPOHHBIH //
O6pazoBarenbHas miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511020
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5 MarepuajabHO-TeXHHYECKOe o0ecneyeHue

5.1 TpeGoBanusi K 000PyIOBAHMIO U TOMEIIECHUIO JIS 3AHATHH

[TpakTiueckue 3aHATHS (CEMHHApBl) U CaMOCTOATEIbHas padoTa CTYAEHTOB JOJKHA
IPOBOAMTHCS B CIELMAIM3UPOBAHHBIX AyJUTOPUAX C KOMIUIEKTOM MYJIbTUMEIUWHOTO
o0opy/soBaHusl W/WIIM JOCKOW JUIsl 3amuceidl mMatepuaioB. Uucio pabounx MeCT B ayIUTOpUHU
JIOJKHO OBITH IOCTaTOYHBIM JUTs 0OecieueH s UHANBHTyaTbHON paboThI CTYIEHTOB.

5.2 TpeGoBanusi K NPOrpaMMHOMY 00ecCIiedeHH IO

Jlns mpoBeleHUs MPAKTUYECKUX 3aHATHH (CEMHHApOB) CIEHUATbHOIO MPOrpaMMHOTO
oOecrnieueHus JUisl OCBOCHMSI TUCLIUIUIMHBI HE TpeOyeTcs.

6 MeToauyeckue peKOMeHIAIUN

6.1 MeTonnuyeckue peKOMeHAAIUM /I MPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus1

1. Ilpyu DOArOTOBKE K 3aHATUSAM CIEAyeT NpeABapUTENIbHO IMpopadoTaTh MaTepual
3aHSTHSL, IPEAYCMOTPEB €ro Mojady TOYHO B OTBEAECHHOE I 3TOro Bpems 3aHatus. Cienyer
HOJArOTOBUTh HEOOXOAMMBIE MaTepuanbl — TEOpeTHYeCKUe CBeAeHus, 3agaud u ap. Ilpu
IIPOBEICHUM 3aHATUSA CIIEyeT KOHTPOJIMPOBATh [101a4y MaTepHalla U pelIeHUE 3aJaHUl C y4eTOM
y4eOHOT0 BPEMEHHU, OTBEACHHOTO ISl 3aHATHSL.

2. Tlpm mpoBepke pabOT M OTYETOB CIIEAYET YYUTHIBATH HE TOJIBKO IPABHIBHOCTH
BBINOJIHEHUS 33JaHUH, HO U ONTHUMAaJIbHOCTb BBIOPAHHBIX METOJOB DPEUICHHUs, NPaBHIBHOCTh
BBIIIOJIHEHMS BCEX €TI0 ILIAaroB.

6.2 MeTonnueckue yKazaHHus 1Jis1 00y4AOUIUXCS 110 OCBOEHHIO
AUCHUIITHHBI

N3y4eHne TUCIUIUIMHEBI OCYILECTBISETCS B CTPOTOM COOTBETCTBHH C LIEJIEBON YCTAaHOBKOM
B TECHOM B3aMMOCBSI3M y4eOHbIM IIaHOM. OCHOBOW TEOPETHUYECKOH MOATOTOBKH CTY/IEHTOB
ABIISIOTCS ayIUTOPHBIE 3aHITHSI, CEMUHAPHI U MPAKTUKH.

B mnpouecce camocTosTeNnbHOM pabOTHl CTYAEHTHI 3aKPEIUIAIOT U YriyOssioT 3HaHUS,
MOJIy4YE€HHBIE BO BpEMs ayTUTOPHBIX 3aHATUN, J0pa0aThIBAIOT KOHCIIEKTHI U 3alUCH, TOTOBSITCS K
IPOMEXYTOUHOU aTTeCTallMH, a TAKXKEe CAMOCTOSITENIbHO M3Y4YalOT OTJENIbHbIE T€Mbl Y4eOHOMH
POrPaMMBI.

Ha 3aHATHAX CTyZIEHTOB, B TOM YHCIE MPEANOIAraoluX NPakKTUIECKYI NEATENbHOCTb,
OCYILECTBIISICTCS 3aKPEIUICHUE IOITYYEHHBIX, B TOM YHUCIE M B IPOLIECCE CaMOCTOSTEIbHON
paboTsl, 3HaHUi. Ocoboe BHUMaHNe o0palaeTcsi Ha pa3BUTHE YMEHUI U HAaBBIKOB YCTaHOBJICHUS
CBSI3U IIOJIOKEHUI TEOPUU C MPO(ECCUOHATIBHON IEATEIIBHOCTBIO OYAYILEro CIeNUaINCTa.

CamocTrosATenbHas pabota OCYUIECTBIIETCS UHIUBUAYAJIBHO. KonTpo:s
CaMOCTOSITENIbHOM paboThl OpraHu3yercs B IByX (hopmax:

e CaMOKOHTpOJIb U CAMOOIICHKA CTYACHTA;

e KOHTPOJb CO CTOPOHBI NpernoaBaTesiell (TEKYIUil U TPOMEKYTOUHBIH).

Texymuil KOHTPOJIb OCYIIECTBIISIETCS Ha ayAUTOPHBIX 3aHATHUSAX, MPOMEXYTOUHBII
KOHTPOJIb OCYIIECTBIIIETCS Ha 3a4eTe B MUCbMEHHOM (YCTHOM) hopme.

Kpurepusimu o1ieHKH pe3ylbTaTOB CAMOCTOSTEIbHONW PabOThI CTYACHTA SIBIISIOTCS:

e ypOBEHb OCBOEHUS CTYAEHTOM y4yeOHOro MaTepuaia,

e YMEHMs CTYIEHTa MCIOJIb30BaTh TEOPETUYECKUE 3HAHUS IIPU  BBIIOJHEHUH

MPAKTUYECKUX 3aa4;



e c(HOpMHPOBAHHOCTH KOMIIETCHIIHIA,
e odopmieHue MaTepraia B COOTBETCTBUU C TPECOOBAHUSIMU.

7 @oHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTATOB 00y4eHUs!

B mporuiecce 00yueHus UCIOIB3YIOTCS CIEAYIOLIUE OLIEHOUHbIE (POPMBI CAMOCTOSTEIBHOM
paboThI CTYJCHTOB, OLIEHOYHbBIE CPEJICTBA TEKYIIErO KOHTPOJISL YCIIEBAEMOCTH U TPOMEKYTOUHBIX

aTTeCcTallui:
e DK3aMeH.

7.2 lllkana 4 KpUTEPUHU OLIEHUBAHUS Pe3y/JIbTATOB 00yUYeHHs

ITokazaTenem OLICHHNBAaHUA KOMHCTCHHI/Iﬁ Ha pa3IMYHbIX JTallaX HX (bOpMI/IpOBaHI/IH
ABIACTCA JOCTUIKCHUC O6y‘laIOIJ_[I/IMI/IC$I IIAaHUPYCMBIX PE3YJILTATOB 06yquI/151 10 JUCHHMITIIMHE.

Kpurepun onenuBanus

IIPOBOJUTH OTJIAJKY
IIPOrpamMMBl,
IIPUMEHSATH METObI

3HAHHUSAMU MIPU
UX ITepeHoce Ha

Iloka3zarennb
2 3 4 )

OIIK-8. CnocoGeH pa3pabaTbIBaTh aITOPUTMBI U TPOTPAMMBI, TPUTOTHBIE JIIS
MPAKTUYECKOTO TPUMEHEHUS
HNOIIK-8.1. 3Haer Ob6yuarommiic | OOyuatomuiics | OOywarommiics | OOyyaromuiics
OCHOBHEIE s JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPHPYET
TEXHOJIOTHH JEMOHCTPHPYE | HETIOIHOE 4acTUYHOE MOJTHOE
CO3/1aHUA U T IIOJIHOE COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHE
BHEJPEHUs OTCYTCTBHE I (S13%{011150:¢ I (S13% (0111504 CIIETYIOIINX
WH()OPMAIIMOHHBIX | WIH 3HAHUM, 3HAHUU, 3HaHH,
CHCTEM, CTaH/IapThl | HEOCTaTOYHO | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
yIIpaBJICHUS e WH/INKaTOpax WH/INKaTOpax WHINKaTOpax
KU3HEHHbBIM COOTBETCTBUE | KOMIIETEHIIHH KOMIIETEHIIMH | KOMITeTeHLIUH
TUKIIOM MaTepuainy JVICTIATUTHHEI JVICTIATUTHHBI JVICIIATUTHHEI
UHPOPMALIMOHHON | AMCHUIUIMHBL | «3HATh» (CM. M. | «3HaTh» (M. M. | «3HaTh» (CM. II.
CHCTEMBI. 3HAHHH, 3). 3). Ho 3). CBoboHO
NOIIK-8.2. Ymeer | ykazaHHbIX B | JlomyckaroTcs JIOITYCKaIOTCs Onepupyer
POEKTHPOBATH WH/IWKATOpaxX | 3HAYMTENbHBIC | HE3HAUYHUTENBH | PHUOOPETEHHBIM
0JI0K-CXEMBbI KOMIIETeHIIMH | OIMOKH, b€ OLINOKH, Y 3HAHUSIMHU.
QITOPUTMOB, JTUCIHTUTHHBL | TIPOSIBIISIETCS HETOYHOCTH,
OLIEHUBATh «3HaTh» (CM. | HEIOCTaTOYHOC | 3aTPYAHEHUS
POU3BOJIUTENBHOC | 1. 3). Th 3HaHUH, 1O pu
Th aJITOPUTMOB U pany aHATTMTUYECKUX
3aTpaThl MaMSITH Ha MoKa3aTesen, orepanusx.
paboTy ainropurma, oOyyaromuics
pa3pabaThiBaTh HCIBITHIBACT
pOrpaMMBbI Ha 3HAYUTENbHBIE
OCHOBE 3aTpyIHEHUS
CIPOEKTHUPOBAHHOT npu
0 aITOpUTMA U OTIePUPOBAHUHN




CUCTEMHOTO HOBBIC
aHayM3a u CUTYallUH.
MaTEeMaTHYECKOTO
MOJIEJTUPOBAHUS
npu pa3paboTke u
skcrryatanuu MC,
MIPOBOJIUTH
CTPYKTYPHBII
aHajmu3,

(G YHKIIMOHATBHBIN
aHanu3, 0ObEKTHO-
OpPUEHTUPOBAHHBIH
aHAJIU3 HepapXUn
KJIACCOB.
OCYIIECTBIISITh
OpraHU3aIMOHHOE
oOecrnieueHue
BBITMIOJHEHHSI paboT
Ha BCEX CTA/IUSIX U B
mporeccax
YKU3HEHHOTO ITHKJIa
nH(pOpMaITMOHHOM
CUCTEMBL.
NOIIK-8.3.
Bnaneer HaBbikamu
pa3paboTKu
porpamm,
HOCTPOCHHs  OJIOK-
CXEM aJTOPUTMOB U
OIICHKHU
MIPOU3BOIUTEIIEHOC
™™ aJIITOPUTMOB,
paboTsl c
YHUPHUITTPOBAHHBIM
SI3BIKOM
BU3YaJIbHOTO
MOJICTTUPOBAHUS,
COCTaBIICHUS
TJIAHOBOU 51
OTYETHOMN
JIOKyMEHTAIlU!  TI0
YIpaBICHUIO
MIPOEKTaMHU
CO3/IaHUA
MH(OPMaLMOHHBIX
CUCTEM Ha CTaJusiX
KU3HEHHOTO IUKJIA.

[IIkana oneHNBaHUs PE3yJIbTATOB MPOMEKYTOUYHON aTTECTALIMU U €€ ONHCAHKE:

DopmMa NPOMEKYTOYHOMN aTTECTALMHU: IK3aMEH.

[IpomexyTounas arrectanusi oOydaroummxcs B ¢opMe »HK3aMeHa MPOBOJUTCS IO
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUIOB y4eOHOM paboThbl, MPEeyCMOTPEHHBIX y4EOHBIM IJIAHOM



M0 JAHHOW TUCIUIUIMHE (MOIYJIO), MPU 3TOM YYHUTHIBAIOTCS PE3yJIbTAThl TEKYIIETO KOHTPOJSI
yCcIeBaeMOCTH B TeueHue cemecTpa. OLEHKa CTENeHUW JOCTHKEHHUS O00ydaromuMucs
IUIAHUPYEMBIX PE3YJIbTaTOB 00Yy4EHUs 110 JUCUMILIMHE (MOYII0) IPOBOAUTCS MIPENOJaBaTelieM,
BEJYUIMM 3aHATUS [0 AUCUUIUIMHE (MOJYINIO) METOJOM OJKCHepTHOH oueHku. [lo uToram
MPOMEKYTOUHOM aTTEeCTallUM MO AMCIHUIUIMHE (MOJYJII0) BBICTABJISETCS OLEHKA «OTIUYHO,
«XOPOILIOY», «YAOBIECTBOPUTEIHHO» UITU «HEYIOBICTBOPUTEIILHO.

K nmpomexxyTouHoM aTTecTaliuu JONyCKatTCs TOJIBKO CTY/ICHTHI, BHITOJTHUBIINE BCE BUJIbI
yueOHoI paboThl, IpeyCMOTpEeHHbIE pabouel MporpaMMoil Mo AUCHHUIIIHHE.
IlIkaj1a oneHUBaAHUA Onucanue
O1iinyHO Cpennee 3HaueHHe I BceX POPMUPYEMBIX HA MOMEHT TPOBEICHUS
aTTeCTallMd YpPOBHEH KOMIIETEHUHUHA — 5. BpINOIHEHBI BCE BHIIBI
yueOHOM paboThl, MpeayCMOTpeHHBIC y4eOHbIM TMaHoM. CTyAeHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHWUW, YMEHMH, HaBBIKOB
MIPUBEICHHBIM B TabIuIax IOKa3areyieu, orepupyer
MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HABbIKAMU, IPUMEHSIET UX
B CHUTYallUsAX IOBBIIICHHOW CJIOXHOCTU. [Ipm 3TOM MOTryT OBITH
JIOTIYIIEHbl HE3HAUWTENbHbIE OIMIMOKH, HETOYHOCTH, 3aTpPyIHEHUS
IIPH AHAIMUTHYECKUX ONEPALMAX, IIEPEHOCE 3HAHWW M yMEHUH Ha
HOBBIE, HECTAHJAPTHBIE CUTYAIIUH.
Xopo1io Cpennee 3HaueHHe U BceX (POPMHUPYEMBIX HA MOMEHT TPOBEICHHS
aTTecTallid YpPOBHEW KommeTeHUUd — 4. BbIoNHEHbI Bce BHJBI
y4aeOHON pPaboThI, MpPeayCMOTpPEHHBIE y4eOHbIM IIaHOM. CTyaeHT
JEMOHCTPHUPYET HEMOJIHOe, MPaBWIbHOE COOTBETCTBUE 3HAHMIA,
YMCHH, HABBIKOB NPUBEIACHHBIM B TAONHIIAX TOKa3aTelied, MO0
€CJIM TIPU STOM OBLITU TONYIIEHBI 2-3 HECYIIECTBEHHBIE OIIHOKH.
Y 10BIETBOPUTEIBHO Cpennee 3HaueHUE I BceX GOPMUPYEMBIX HA MOMEHT ITPOBEICHUS
aTTecTallid YpPOBHEW KOMMeTeHUUW — 3. BhINonHEHbI Bce BHUBI
y4aeOHOM pPaboThI, MPEeayCMOTpPEHHBbIE y4eOHbIM IIaHOM. CTyaeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHMHW, B KOTOPOM OCBEIIEHA
OCHOBHas, HambOojee BaXHas YacThb MaTepuanga, HO IpPH 3TOM
JIOTIYIII€HA OJIHA 3HAYMTENbHAs OIMOKA MM HETOYHOCTD.
HeynosnerBoputensHo | He MOCTUTHYTO MOpOroBoe 3HAaY€HUE XOTS ObI JUIsl OJHOTO YPOBHS
dbopMupyeMbIX Ha MOMEHT MIPOBEICHUS aTTecTanuu
komrereHnuii. He BbImonHeH oauH wiu Oojiee BUIIOB y4ueOHOM
paboThl,  MPEoyCMOTPEHHBIX  y4yeOHbIM  mnaHoM.  CTyaeHt
JIEMOHCTPHUPYET HEIMOIHOE COOTBETCTBUE 3HAHUW, YMEHUI, HABBIKOB
NpUBEICHHBIM B Ta0nWIax  MOKa3aTeneil,  JOMyCKaroTCs
3HAUYUTENbHBIE OIUOKH, MPOSBISETCS OTCYTCTBHE 3HAHUM, YMEHUH,
HAaBBIKOB I10 psI1y MOKa3aTeel, CTyJ€HT UCIIBITHIBAET 3HAUUTEIbHbBIE
3aTPYHEHHS TPU ONEPUPOBAHUU 3HAHUSMU M YMEHUSMU TIPH UX
MIEPEHOCE HA HOBBIE CUTYAIIHH.

7.301eHOYHbIE CPeACTBA

7.3.1 JK3aMeHaUMOHHbIE BONIPOCHI

00630p 33724, penraeMpIx AITOPUTMAMH MAIIIMHHOTO O0yUYEHHUS.
Knaccugukaius anropuTMOB MalllmiHHOTO O0YYEHHSI.
JIuHelHbIe MOJIEN PETPECCUH.

basucHble pyHKIMU.

Perynapusanus.

agrownE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.

LeneBast GyHKIUS JJOTUCTHUECKON PETPECCHH.
Perynsipuzanus J10rucTHYECKOM perpeccuu.
CrpykTypa HelipoHa.

CTpyKTypa HEMPOHHOM CETH.

. IlepuenTpoH.
. OOyueHust HEMPOHHOW CeTH C MOMOUIbIO AIrOpPUTMa OOPAaTHOIO PACIpPOCTPAHEHUs

OIIHUOKHU.

CtpyKTypa 1epeBbEB PELICHUIA.

Buner paznensromux QyHKITHA.

OOyueHus nepeBa peIIeHUM.

Anroputm RandomForest.

Anroputm AdaBoost.

Kackaz kiaccuduxatopos.

Knacrepuzanus.

OOyuenue 6e3 yauTens.

AnroputMm k-means.

Wepapxuueckas kiiactepusarus.

MeTo/1 OTIOpPHBIX BEKTOPOB.

Merton k-Gnmxaimmx cocenei.

Jloructuueckas perpeccus.

bunapnas nuHeliHas kinaccudukanus.

Kommozumun mojeneit rpaAueHTHBIN OYCTUHT U OJICHIUHT.

3anayva xiacrepusanuu. Kaprel Kaxonnena.

[IpuBeaute KIacCUPUKAUIO IKCHEPTHBIX CHUCTEM IO CTEHEHH MPOpabOTaHHOCTH U
OTJIQ)KEHHOCTH.

B yem oTiMune cTaTUYECKUX SKCIEPTHBIX CUCTEM OT JUHAMHYECKUX ?
OnuiuTe Ha3HAYCHUE U OCHOBHBIC MPUHIIUIBI MOCTPOCHUS SKCHEPTHOW CHCTEMBI

MYCIN.

7.3.2 TunoBble NpaKTUYECKHE 32TAHUS

1. Yro Ha3BIBAIOT JaHHBIMH B MalllMHHOM O6y‘leHI/II/I?

capow.

MAaTPHUIIBI
00BEKTHI

MIpU3HAKU
QITOPUTM

byHKIUS
IIpeanonoxum, y Bac €cTb 5 sAA€p CBEPTKU B IIEPBOM CIIO€ CBEPTOYHOM HEHPOHHOU

cetu.Kaxaoe s1po CBEpTKU UMEET pazMep 7 X 7, UMEeT HyJeBO€ 3aloJIHEHUE U umeeT mar 1.
Pa3zmep BX0HOT0 H300paXkeHMs 3TOTO CIIOst cocTaBiseT 224 x 224 x 3. KakoB pa3Mep BBIXOJHOTO
CUTHAJIA 3TOTO CJosA?

a)218x218x 5

6)217x217x3

B)217x217x 8

r)220x220x 7
0. Kakue u3 cnenyromux ¢popm anroputm K-Means MokeT He arperupoBathb?

a) CniupanbHOe pacrpesiesieHue

0) KpyroBoe pacnpeznenenue

B) JleHTOUHOE pacnpocTpaHeHHE

r) Beinmykioe pacnpesnenenye NoIMroHoB



0. [Ipu moctpoeHuu Mojenu AepeBa PELICHUH Mbl pasfensieM y3ed IJis ONpeAelICHHOTO
atpubyra. Kakoe u3 derplpex H300pa)K€HUW HIKE COOTBETCTBYET HAMOOJBIIEMY MPUPOCTY
uHpopmanuu?

(J.u.lhuk- \' _j’hm?..uh‘,\n;\
] b 2 / . ("\\
/"‘ sunny overcast \‘\‘. rainy { high \ normal
E \ ' '
yes ,é‘ yes yo you
yeu yos yes yes yes
"o you yes yos yes
™~ no no you
"o  duse LA LA :
e
no you
0o no
’/’/ _l-\\
\: i \)
,// ( temperature
[ Talse \Imc e
)eﬁ ‘Q /’fn--u mld cool
yes yes / !
yor yer ’ yes \
yes yes yes yes you
yes 00 yes yes you
yes g no yes yeu
no an no no no
80 no
a) outlook
6) humidity
B) windy
r) temperature
0. B n-mepHom mpoctpancTBe (n> 1) Kakoi U3 CIEAYIONMX METOJ0B HanbOoee MOIXOAUT

JUis OOHapy>KeHHs BHIOPOCOB?
a) paccrosinue MaxananoOuca
6) HopmanbHast BeposiTHOCTh rpaduka
B) KopobOouHsblii croxer
I') IOJIe KOppeALuu

7.3.3 TunoBoii YK3aMeHAIIHOHHBIA OMJIeT

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHMSI POCCUMCKOM OEJJEPALIMN
OENEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEX/IEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKHH MOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHMU ITOJIMTEX)

SK3AMEHALIMOHHBIN BUJIET Nel
0 TUCTIUTIIINHE
«MammHaHOEe 00yYeHNEe U METO/IBI aHAJIN3a TAHHBIX)
HanpasyieHre noarotoBku 09.03.01 MudopmaTrka 1 BEIYMCIUTEIbHAS TEXHUKA

BOITPOCBI:




1. Perymsapusanus.
2. Hepapxudeckas KilacTepu3allus.
3. 3anmaua knacrepusanun. Kapter Kaxonnena.

YTBepKACHO: /

[«

»

20




