[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCH
NHdopmaumsa o Bnagenbue:
®U1O: Makcumos Anekceli bopucosuy

[lomKHOCT: [UPEKTOp AenapTaMeHTa no O6paBOBaT6ﬂbH0l7I NoJINTUKE

[ata nognucanus: 07.11.2023 14:31:25
YHUKaNbHbI NPOrpaMMHbIA KNKQY;

)

8db180d1a3f02ac9e60521a5 6%17{%??]%5’&1&%0 HAVYKU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALIMA

SPEAEPAHLHOEFOEY-HAAPET
AT 7Y

DR
TOTTO T T OCTY 47T C T

EABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/JIEHWE BBICIIEI'O OBPA3OBAHMA

«MOCKOBCKHWI NOJJUTEXHUYECKHW YHUBEPCUTET»

(MOCKOBCKHWH MMOJINTEX)

dakynbTeT THPOPMATMOHHBIX TEXHOIOTUI

YTBEPXJIEHO

re—mmey, Jlexan daxyJibreTa

k({(popmamloﬂmg‘\x TEXHOJIOTHH

/ }[ l JlemuioB /

.{92 ¥ 2023w,

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

«MCTO}II)I MAaIIuHHOI'0 oﬁyqem/m»

Hampasnenue moaroroBku

09.03.01 UudopmaTika M BBIYMCINTEIbHA TEXHUKA

[Tpodwnb

«CHucTeMHasi ¥ IPOrPAMMHAs HHKEHEPHUsD)

Kpanudukanms
bakanasp

®opMbI 00yUeHHUS
OYHasi

Mocksa, 2023 r.



PazpaboTunk(u):

JIOLICHT, K.T.H.

ﬁ _—
CoryiacoBaHo:

H.o. 3aBenyromiero kadeapoii « M upopmanmonnas 6€30MacHOCTbY,

PykoBonuTens 06pazoBaTebHON NPOTPaMMBIL, ’

3aenyronuii kadenpoit « MTHPOKOTHUTUBHBIC TEXHOJIOTHI,

S —

JIOIEHT, K.T.H.

/E.A.IlyxoBa/

[A JO. T'HeBIIEB/

/A .JO. T'ueBien/

/E.A.IlyxoBa/



1 HeJII/I, 3ala'vi U IVIAHUPYEMBIC PE3YyJdbTaTbl oﬁyqunﬂ o AMCIOMIIJIMHE

Henb w3y4yeHHs IUCHUIUIMHBI — OOydYeHHE CTYACHTOB HAaBBIKAM HCIOJIB30BAHMUS
MAIlMHHOTO OOYYeHHs M aHalu3a JaHHBIX Ui TOCHenyroued pa3paboTKu cTparerui
MPOJIBIKEHHS TIPOAYKTOB U YCIYT B IU(PPOBOM IPOCTPAHCTBE.

OOyuenne 1o gucuuIiUIMHE «MeToAbl MALIMHHOTO OOy4YeHUs» HalpaBlIeHO Ha
(dopmupoBaHue y 00yHarOMUXCsl CIECAYIOUIMX KOMIIETEHIIUH:

Ko u HauMeHOBaHHe KOMIIeTeHIMIT HNHaukaTopsl 10CTHKEHUSI KOMIIETeH MU
OIIK-8. Criocoben pazpabaTbiBaTh HOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTUU
aJIrOPUTMBI U IIPOrPAMMBIL, IIPUTOIHBIE IS CO3JQHHSL X BHEIPCHHS HHPOPMALIHOHHBIX

CUCTEM, CTAaHAAPTHI YIPABICHUS )KU3HEHHBIM
LUKJIOM HH(OPMALIMOHHON CUCTEMBI.
NOIIK-8.2. YMmeeT npoeKTupoBaTh 0J0K-
CXEMBbI aJIFTOPUTMOB, OLICHUBATH
IPOM3BOJIUTEIBHOCTh AJITOPUTMOB U 3aTpPaThl
naMsITH Ha paboTy alnropurma,
pa3pabaTbIBaTh IPOrpaMMbl HA OCHOBE
CIPOEKTHPOBAHHOI'O AJIFOPUTMA U IPOBOJUTH
OTJAJIKy IPOrPaMMBbl, IPUMEHATH METO/bI
CUCTEMHOI'0 aHAJIM3a U MaTEMaTHYECKOI O
MOJIEJIMPOBAHMSI ITPU Pa3paboOTKe U
skcruryaTauuu IC, npoBoauTh CTPYKTYpPHBIN
aHanu3, QyHKUMOHAIbHBIN aHAIN3,
00BEKTHO-OPUEHTHPOBAHHBIN aHAIN3
UepapXuM KJIACCOB. OCYIIECTBIAT
OpraHM3alMOHHOE 00eCTIeYeHUE BBIITOJIHEHUS
paboT Ha Bcex CTaAMAX U B Ipolieccax
KU3HEHHOTO LIUKJIa HH()OPMAITHOHHOK
CHCTEMBI.
NOIIK-8.3. Bnaneer HaBbIKaMH pa3pabOTKU
IpOrpaMM, MOCTPOEHUS OJIOK-CXeM
QJITOPUTMOB U OLIEHKH IPOU3BOAUTEILHOCTU
QJITOPUTMOB, pabOThI ¢ YHU(UIIMPOBAHHBIM
A3BIKOM BHU3YaJIbHOI'O MOJIETTUPOBAHUS,
COCTaBJIEHUS MJIAHOBOM M OTYETHOU
JIOKYMEHTAIMU 110 YIPABICHUIO IPOEKTaMHU
co3/1aHus UH(OPMAIIMOHHBIX CUCTEM Ha
CTaIUSX )KM3HEHHOTO IIUKJIA.

B nporiecce ocBoeHust 06pa3zoBaTenbHOI MPOrpaMMbl JaHHbIE KOMIIETEHIMH, B TOM YHCIIe
UX OTJEJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS IOATAIIHO B XOJ€ OCBOCHHS OOydaroIUMUCS
JUCLHUIUIMH (MOJyJIei ), IPaKTUK B COOTBETCTBUH € Y4EOHBIM INIAHOM M KaJICHIAPHBIM I'pauKoOM
y4eOHOro Inpoiecca.

MPAKTUYCCKOIro NpUMCHCHUA

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

JlucuumimHa ~ OTHOCUTCS K = 0a30BOM  4YacTHM  OCHOBHOW  mpodeccHOHAIbHOMN
00pa3oBaTebHON MTporpaMMbl OaKaaBpHara.

JucuunnuHa  B3aMMOCBSI3aHA  JIOTUYECKHM W COJEPKATEIbHO-METOJUYECKH  CO
CIEAYIOIUMH AUCUUIUIMHaMu U nipaktukamu OIIOIT:

e SI3BIKM IPOrpaMMHUPOBAHHUS.



3 CTpyKTypa H copep:KaHHe TUCHUTLTHHBI

OOmass TPyAOEMKOCTh IUCIHUIUIMHBI COCTABJSICT 4 3a4eTHBIX eauHULbI, T.e. 144
aKaJeMUYecKNX 4aca (M3 HUX /2 4acoB — CcaMOCTOsATEIbHas padoTa CTyJEHTOB U 72 dYaca —
ayJIUTOPHBIE 3aHSTHS).

Pa3nenpl AMCHMILTUHBI U3YYaIOTCS B IISITOM CEMeCTpe 00yUYeHus, T.€. Ha YETBEPTOM
Kypce. @opma KOHTPOJIsL — KypCOBOM IIPOEKT, 3K3aMEH.

3.1 Buasbl yueoHO#i paGoThl U TPY10€MKOCTh
(mo ¢popmam o0yueHus)

3.1.1 Ounas popma oOydeHUs

Ne . Kosan4yecTBo CeMmecTpbl
Buj yueOHoit padoThI
n/n 4acos 6
1 | AyauTopHble 3aHATUSA 72 72

B ToM umucie:

1.1 | Jlekuuu 4 4

1.2 | CemuHapcKue/mpakTHUECKUE 3aHITHS

1.3 | JlabopaTopHbIE 3aHATHS 68 68

2 | CamocTosiTe/IbHAA padoTa 72 72

KypcoBoii npoekt

3 | IlpoMe:kyTOUHAasi aTTECTAIUSI

Ok3amMeH J9K3aMCH

Hroro: 144 144

3.2 TemaTnuyeckuii NJIaH U3y4YeHUs THCHUTIINHBI
(mo ¢popmam oOydeHus)

3.2.1 Ounas popma 0OyueHus

TpynoemMkocTb, 4ac
AyautopHas padora
Camoc
J:; Pa3zgeanl/TeMbl Cemmunap | Jlabop | ITpaxr TOSITE
AUCHHUIJIMHBI Bcero | Jlex ckue/ | aTopH | HuecKa JbHas
n [TpaKTHie|  bre s paor
H CKHE | 3aHATH | MOATOT a
3aHATUS s OBKa
1 Tewma 1. 36 1 17 18
2 Tewma 2. 36 1 17 18
3 Tewma 3. 36 1 17 18
4 Tewma 4. 36 1 17 18
Hroro 144 4 68 72




3.3 ConepxaHue TUCHUINTHHBI

1. Yto Takoe GoJblMe TaHHBIC U AaHATUTUKA TaHHBIX? BBeeHNE B TEOPHIO BEPOSTHOCTH
u e¢ NMpUMEHEHHE Ha TNpaKTHKe. BBeneHWe B CTaTHCTHUKY W e€¢ NPHUMEHEHHE Ha
MIPAKTHKE.

2. Beenmenne B mporpammupoBanue Ha Python. BBenenwe B MammHHOE OOydeHHE.
[IpakTrka paboThI ¢ JaHHBIMU Ha OCHOBE 3aJ1a4M KJIacTEPU3aLINH.

3. IlpakTHueckoe MoCTpOSHUE MOJIeTIel Ha OCHOBE JIOTHCTHYECKOI perpeccun. MeTpuku
KayecTBa B MAIIMHHOM 00y4eHUHU. AHCaMOIM MoJiesiel B MAITMHHOM OOy4eHUH.

4. Heiiponnsle cetu: BBeneHHe. HelipoHHBIE ceTH: CBEPTOYHBIE U PEKYPPEHTHBIC CETH.
CRISP-DM u 0CHOBBI peanu3aiiy MPOeKTOB MO aHAIUTHKE TAaHHBIX.

4  YyeOHO-MeTOaAMYECKOE H HH(POPMAIIMOHHOE 00ecTiedeHue

4.1 OcHoBHasi IuTEpaTYypa

1. IlmatonoB, A.B. MamuHHoe oOy4yeHue : ydyeOHOe TmocoOue s By30B/

A. B. [InaronoB. — Mocksa : M3marensctBo IOpaiit, 2023. — 85 c¢. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-15561-7. — TekcT : DIEKTpPOHHbIH //
Oo6pazoBaTenpHas matdopma FOpaiit [caiT]. —

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

2. Boponos, M. B. CucteMbl HCKyCCTBEHHOTO HHTEIIJICKTA | YICOHHK M IIPAKTHKYM JUIS
By30B / M. B. Boponos, B. 1. [Ilumenos, 1. A. HebaeB. — Mocksa : 3narenbcTBo
Opaiit, 2023. — 256 c¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-14916-6.
— Texkcr : snexTpoHHbI // OOpazoBarenbHas miatdopma HOpaiit [calfT]. —
URL: https://urait.ru/bcode/519916

3. UBanoB, B. M. HHremnekTyanbHbIE CHUCTEMBI : ydeOHOE MocoOue Jyis By30B /

B. M. UBanoB; mox HayuHou pepakumed A. H. Cecekmna. — Mocksa :
WznatensctBo HOpaiit, 2022. — 91 c. — (Bricmee obpazoBanue). — ISBN 978-5-
534-00551-6. — Texkct : amekrponHBIH // OOpazoBaTenpHas 1uiatdopma FOpaiit

[caiit]. — URL.: https://urait.ru/bcode/492094
4. 3aropynbpko, 0. A. UckyccTBeHHbI uHTeNekT. MHxeHepus 3HaHMI : ydeOHOE

nmocooue s By3oB/ FO. A.3aropympko, [I'.b.3aropyneko.— Mocksa :
NznatenberBo HOpaiit, 2022. — 93 ¢. — (Bricmee o6pa3zosanue). — ISBN 978-5-
534-07198-6. — Texkct : anekrponHbli // OOpa3oBaTensHas 1uiatdopma FOpait

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

4.2 JlonoJHUTEJbHAS JUTEpaTypa

1. Beccmepthsiii, . A. CucteMbl HCKYCCTBEHHOI'O MHTEJUIEKTA : y4eOHOE Mocodue s

By30B/ U. A. beccmeptHbIii. — 2-¢ u3n., ucnp. W Aomn. — Mocksa : M3naTenscTBO
FOpaiir, 2023. — 157 c. — (Briciee o6pazoBanue). — ISBN 978-5-534-07467-3. —
Texkcr : onextponHwnid // OOpaszoBatenbHas tiargopma HOpaiit [caiTt]. —

URL.: https://urait.ru/bcode/512657
2. Ananm3 TaHHBIX : y4eOHUK Juts By30B / B. C. MxurtapsH [u Ap.] ; moa peaakiue

B. C. Mxurapsina. — Mocksa : M3natenscTBo FOpaiit, 2023. — 490 c. — (Bricuiee
obpazopanue). — ISBN 978-5-534-00616-2. — TekcT : 2JIeKTpOHHBIH //
O6pazoBarenbHas mwiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511020
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5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

5.1 TpeGoBanusi K 000PYIOBAHMIO U TOMEIICHUIO VISl 3AHATHH

[TpakTrueckue 3aHATHS (CEMHHApBl) U CaMOCTOATENbHas paboTa CTYAEHTOB JOJDKHA
IIPOBOAMUTHCA B  CIIELMAJIU3UPOBAHHBIX AyJUTOPUAX C KOMIUIEKTOM MYJbTUMEAUMHOIO
0o0opya0OBaHUs W/MIU JOCKOW Juisl 3amuceidl mMatepuaioB. Yucino pabouux MecT B ayIUTOpUU
JIOJDKHO OBITh IOCTATOYHBIM JUIsl 0OeCIieueH s UHAMBUYaIbHON paboThl CTYIEHTOB.

5.2 TpeOoBaHus K IPOrPaMMHOMY 00eCIeYeHH IO

Jns mpoBeleHHs NMPAaKTHYECKUX 3aHATUI (CEMHHAPOB) CHEHUAIBHOTO MPOTPaMMHOTO
oOecrieueHHs 1Jis1 OCBOCHUS AUCLUUILUINHBI HE TpeOyeTcs.

6 Meroanueckne peKOMeHIAUNH

6.1 MeToanuyeckue peKoMeHAalUM JJIS IPenogaBaTeis 0 OpraHu3anuu
00y4eHuUs

1. [Ipy moAroToBKE K 3aHATUAM CJIEAyeT NPEJBApUTEIbHO IMpopadboTaTh MaTepual
3aHATHS, IPEAYCMOTPEB €r0 MoJadyy TOYHO B OTBEAECHHOE AJIA 3TOro Bpems 3aHAtus. Ciemyer
MNOJrOTOBUTh HEOOXOJMMBbIE MaTepHalibl — TEOPETUYECKHE CBeleHus, 3aaauu u Ap. llpu
IIPOBEACHUM 3aHATUSA CJIEyeT KOHTPOJIUPOBATH I101a4y MaTepralla U pelIeHue 3aJaHui C y4eTOM
y4eOHOr0 BpEMEHU, OTBECHHOIO JJIsl 3aHATHUS.

2. Ilpu mpoBepke pabOT M OTYETOB CJENyeT YYUTHIBATb HE TOJBKO HPaBUIBHOCTD
BBIMIOJIHEHUsSI 3a/laHui, HO M ONTHUMAJbHOCTb BBIOPAHHBIX METOJOB DPELIEHUS, NMPaBUIbHOCThH
BBIIIOJIHEHUS BCEX €0 I11aroB.

6.2 MeToauueckune yKkazaHusi JAJs 00y4aIOMIMXCsI 0 OCBOEHUIO
AUCHUTITHHBI

N3yueHne nucUUIUIMHBI OCYIIECTBIISIETCS B CTPOTOM COOTBETCTBHH C 11€JIEBOM YCTaHOBKOMN
B TECHOW B3aMMOCBSI3M yueOHBIM IuTaHOM. OCHOBOM TEOPETHUECKON MOITOTOBKH CTYAECHTOB
SIBIISTFOTCS 2y IUTOPHBIC 3aHITHSI, CEMUHAPHI M IPAKTHUKH.

B npomecce camocTosTenbHON pabOThl CTYIAEHTHI 3aKPEIUIAIOT U yriayOJsioT 3HaHUS,
MIOJTYYCHHBIE BO BPEeMs Ay TUTOPHBIX 3aHATHH, J0paOaTHIBAIOT KOHCIIEKTHI U 3aITUCH, TOTOBATCS K
MIPOMEXKYTOUYHOIM aTTecTallid, a TaKKe€ CaMOCTOSATENIbHO H3Y4aloT OTHeJbHbIE TeMbl yueOHOMH
POTPaMMBI.

Ha 3aHsATUSAX CTYy/J€HTOB, B TOM YHCJIE MPEANOIaraloiux MNpakTUYeCKyl0 J1eSTeIbHOCTb,
OCYIIECTBIIIETCS 3aKPEIJICHUE MOJIYYEHHBIX, B TOM YHUCJIE U B MPOLECCE CAMOCTOATEIbHON
paboTsl, 3HaHuil. Ocoboe BHUMaHKe oOpaliaeTcs Ha pa3BUTHE YMEHUN 1 HaBBIKOB YCTAHOBIICHUS
CBSI3U TIOJIOKEHUHN TEOPUH C TPOPECCHOHATBHON IEATEIbHOCTHIO OYAyIIEro CIenrualnucTa.

CamocTosTenbHas paborta OCYIIECTBIISICTCS WHIMBHUIYaJIbHO. KonTponb
CaMOCTOSITENIbHOW PabOThI OpraHn3yeTcs B ABYX (popmax:

e CaMOKOHTpPOIIb U CAMOOIICHKA CTY/ICHTA;

e KOHTPOJb CO CTOPOHBI MpernoaBaTescH (TEKYIUi U MPOMEXKYTOUHBIN).

Texymuid KOHTPOJb OCYIIECTBISETCS HAa AayIJUTOPHBIX 3aHATHSAX, MPOMEXKYTOUHBIN
KOHTPOJIb OCYIIIECTBIISIETCS HA 3a4€TE B MUChbMEHHOM (yCTHOI) popme.

KputepusMu olleHKH pe3yIbTaToOB CaMOCTOSTENLHON pabOThI CTYIEHTA SIBISIFOTCS:

e yYpOBEHb OCBOEHUS CTYJEHTOM yueOHOro MaTepuara;

e yMEHHS CTyJIEHTa UCMOJb30BaTh TEOPETHUUECKHE 3HAHUS TIPU  BBINOJHEHUU

NPaKTUYECKHX 3a/1aY;



e c(HopMHPOBAHHOCTH KOMIICTECHIINN;
e odopmieHue MaTepraia B COOTBETCTBUU C TPECOOBAHHSIMHU.

7 oHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTAaTOB 00y4eHus!

B npouiecce o0yueHust HCHOIb3YIOTCS CIEAYIONINE OLIEHOUYHbIE (POPMBI CAMOCTOSTENIHOMN
paboThI CTYJICHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M TPOMEKYTOUHBIX

aTTECTALlUN:
e DK3aMeEH.

7.2 lllkana u KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHH s

[Tokazarenem oOlLEHMBAaHUS KOMIETEHLUMH Ha pa3IUYHbIX dTanax ux (GopMupoBaHUS
SBJISICTCA JOCTIKEHHE 00yUaIOIMMUCS IIIAHUPYEMBIX Pe3yJIbTaTOB 00Y4YEeHHUs 10 AUCHUIIIUHE.

Kpurtepun ouennBanus

0 aJNropuT™Ma u
IIPOBOAMTH OTIAAKY
IIPOrpPaMMBlI,

IIPUMEHATH METOIbI

UX IIEPEHOCe Ha
HOBBIE
CUTYyalUH.

Iloka3zarennb
2 3 4 5

OIIK-8. CniocobeH pa3pabaThiBaTh aITOPUTMBI U TPOTPAMMBI, IPUTOIHBIE JIJIS
MPaKTUYECKOTO MPUMEHEHHS
NOIIK-8.1. 3naer O6yuarommiic | O0yuarommiicss | OOy4arormuiicss | OO0ydarommiics
OCHOBHbBIE A JEMOHCTPUPYET | AEMOHCTPUPYET | TEMOHCTPHUPYET
TEXHOJIOTUH JEMOHCTPHPYE | HEMOJIHOE YaCTUYHOE MIOJIHOE
CO3JIaHUS U T MOJIHOE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
BHEJIPEHUS OTCYTCTBHE CJIEIYIOIINX CJIEIYIOIINX CJEYIOIINX
WH(POPMAIMOHHBIX | WIIH 3HAHUIA, 3HAHUIA, 3HAHHH,
CHUCTEM, CTaHAApThl | HEAOCTATOYHO | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
yIpaBiIeHUS e WHJIUKATOpax WHJIUKATOpax WHJUKAaTOpax
JKU3HEHHBIM COOTBETCTBUE | KOMIIETCHIUI KOMIETECHIINN KOMIIETEHIINI
LUKIIOM Marepuaty JTUCLUTITUHBI. JUCHUTITUHBI. JUCLUTITUHBL.
uHbOpMalMOHHON | AucuuIUinHbl | [lomyckatores Ho CBo6o1HO
CHUCTEMBI. 3HaHUM, 3HAUUTENbHBIE | JIOIYCKAIOTCS OnepupyeT
NOIIK-8.2. YmeeT | yKa3aHHBIX B OLIMOKH, HE3HAYUTENIbH | MPUOOPETEHHBIM
MIPOEKTUPOBATH WHJUKATOpax | MpOSBISIETCS bI€ OIIUOKH, Y 3HAHUSIMU.
0JIOK-CXEMBI KOMIIETEHIIMI | HEAOCTATOYHOC | HETOYHOCTH,
aJITOPUTMOB, JUCUUIUIMHBL. | Th 3HAHUH, MO 3aTpyAHEHUS
OIICHUBATH pamy npu
MIPOU3BOJIUTENBHOC MoKa3aTeJei, AHATTUTHYECKUX
Th aJITOPUTMOB U oOydJaronuiicss | omeparnmsx.
3aTpaThl NaMsATH Ha UCIIBITHIBAET
paboTy anroputma, 3HAYUTEIbHBIE
pa3pabaThiBaTh 3aTpyAHEHUS
porpamMMBbl Ha npu
OCHOBE ONepUpPOBAHUU
CIIPOEKTUPOBAHHOT 3HAHUSMU IIPU




CUCTEMHOTO
aHayM3a u
MaTEeMaTHYeCKOT0
MOJIETTUPOBAHUS
npu pa3paboTke U
skcrutyataruu UC,
POBOJUTH
CTPYKTYPHBII
aHanus,
(GyHKIIMOHAIbHBIN
aHaln3, 00bEKTHO-
OPHUEHTHPOBAHHBIN
aHaJIu3 Uepapxuu
KJIACCOB.
OCYLIECTBIIATH
OpraHU3al[MOHHOE
o0ecrieueHue
BBITIOJIHEHUSI paboT
Ha BCEX CTaIUAX U B
nporueccax
KU3HEHHOTO LIUKJIa
nH(GOpPMallMOHHON
CUCTEMBI.
NOIIK-8.3.
Bnaneer HaBbIKamu
pa3paboTKu
IporpaMmM,
MOCTpoeHus  OJIOK-
CXEM JITOPUTMOB U
OLICHKHU
IIPOU3BOJUTEIBHOC
TH QITOPUTMOB,
paboThI c
YHUPUIIUPOBAHHBIM
SI3BIKOM
BU3YaJIbHOTO
MO/JICJINPOBAHMS,
COCTaBJICHUS
IIJIaHOBOM u
OTYETHOU
JOKYMEHTAllUN 10
YIpaBIECHUIO
MpOeKTaMu
CO3aHUs
UH(GOPMaIIMOHHBIX
CUCTEM Ha CTaJMsIX
YKU3HEHHOTO IIMKJIA.

[IIkana olleHUBaHUs PE3yJIbTATOB IPOMEKYTOUHOM aTTeCTAlluU U €€ ONHCaHUE:

®opmMa NPOMEeKYTOYHOI aTTeCTallMU: IK3aMeH.

[MpomexxyTounass arrectamus oOydarommxcss B (QOpMe HK3aMeHa TPOBOAMTCS TIO
pe3yJbTaTaM BBIIIOJHEHHS BCEX BHUIOB yueOHOM paboThl, MPeIyCMOTPEHHBIX YUEOHBIM IIIAHOM



[0 JAHHOM JUCLUIUIMHE (MOAYJIO), MPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYIIErOo KOHTPOJISA
ycrneBaeMocTd B TeueHHe ceMecTpa. OIlleHKa CTENeHHW JOCTHKEHHs O00ydaroluMHcs
IUTAHUPYEMBIX Pe3yJIbTaTOB O0YUYECHHUS M0 TUCIMITIMHE (MOJYJIIO0) IPOBOAUTCS MpenojaBaTeseM,
BEAYIIMM 3aHATHS 10 JUCLUIUIMHE (MOIYJK0) METOJOM OHKCHepTHoW oueHku. [lo uroram
IIPOMEXYTOYHOM aTTecTalluy IO AMCLUMIUIMHE (MOZYJII0) BBICTABISAETCS OLIEHKA «OTIMYHOM,
«XOPOILOY», «YJOBIECTBOPUTEIBHO» WU «HEYIOBICTBOPUTEIBHON.

K nmpome:xyTo4HOM aTTecTaluu JOILy CKatOTCs TOJIBKO CTYICHTHI, BHIITOJIHUBIINE BCE BUJIBI
4yeOHOM paboThl, MPeAYCMOTPEHHBIE paboyel NporpaMMoil o JUCLUILUIMHE.
IlIkaj1a oueHUBaHUsA Onucanue
OmimyHO Cpennee 3HaueHue Ui BceX HOPMUPYEMbIX HA MOMEHT IIPOBEICHHUS
aTTeCTalMd YpPOBHEH KOMIIETEHUHMH — 5. BBINOIHEHBI BCE BUJBI
yueOHOIl paloThl, IpeayCMOTpEeHHbIe Y4eOHbIM IIaHOM. CTyneHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHMM, YMEHUN, HaBBIKOB
IIPUBEICHHBIM B TabIUIax IIOKa3aTeIeH, OIIEpUPYET
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSET UX
B CHUTYyalUsAX MOBBIIEHHON cloxHOCTH. Ilpu 3ToM Moryt ObITH
JIOMYIIEHBl HE3HAYMTENbHbIE OUIMOKH, HETOYHOCTH, 3aTpPyIHEHHS
IIPU AHAJIUTUYECKUX OIEpalUsAX, NEPEHOCE 3HAHUM M yMEHMH Ha
HOBBIE, HECTAHAAPTHBIC CUTYALIH.
Xopouio Cpennee 3HaueHue /Ui BceX (HOPMUPYEMbIX HA MOMEHT IPOBEICHHUS
aTTecTallud YpoBHEW KommeTreHuud — 4. BpinmonHeHbl Bce BUABI
yueOHO#l palboThl, MpeayCMOTpEeHHbIe Y4eOHbIM mIaHoM. CTyneHT
JEMOHCTPUPYET HEIMOJIHOE, NPABUIBHOE COOTBETCTBUE 3HAHUMU,
YMEHUH, HaBBIKOB NPUBEACHHBIM B TaOIuIax MOKazarenei, jau0o
€CJIM ITPU 3TOM OBLIM IONYIIEHbI 2-3 HECYIIECTBEHHbIE OIIMOKH.
Y 10BIIETBOPUTETILHO Cpennee 3HaueHHe Ui BceX (HOPMUPYEMBIX HA MOMEHT MPOBECHHUS
aTTeCTallMl YpPOBHEH KOMIIETEHIHA — 3. BBINOIHEHBI BCE BHJBI
yueOHO#l paloThl, TMpeayCMOTpEeHHbIE Y4eOHbIM MaHoM. CTyneHT
JEMOHCTPUPYET COOTBETCTBHE 3HAaHMI, B KOTOPOM OCBELIEHA
OCHOBHas, HauOojiee BakHAs YacTh MarTepuana, HO IpPH OSTOM
JIOTIYIIEHA OJIHA 3HAYMTEeIbHAsl OIMOKA WJIM HETOYHOCTb.
HeynosnerBopurensHo | He mocTurayto moporoBoe 3HaueHUE XOTsI Obl JJIST OJTHOTO YPOBHS
(hopMupyeMbIX Ha MOMEHT IIPOBEICHUS aTTecTaluu
komnereHuii. He BbImomHeH onuH miamM Oonee BHUIOB y4eOHOM
paboThl,  NPEIyCMOTPEHHBIX  yuyeOHbIM  TuiaHoM.  CrTyaeHt
JEMOHCTPUPYET HEIOIHOE COOTBETCTBUE 3HAHUM, YMEHUMN, HABBIKOB
MPUBEJAECHHBIM B TabIMIax nokasareliei, JIOITyCKAOTCSI
3HAYUTENIbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHUH, yMEHU,
HAaBBIKOB I10 PsIIy ITOKa3aTesIel, CTYIEHT UCIIBITHIBAET 3HAUUTEIIbHbBIE
3aTPyAHEHUS NPU ONEPUPOBAHUU 3HAHUAMM U YMEHHSAMH IIPU HUX
IIEPEHOCE Ha HOBBIE CUTYAIUH.

7.3 OueHoYHbBIE CPeACTBA

7.3.1 JK3aMeHAIIMOHHBIE BONPOCHI

O0630p 3a1a4, perraeMpIx aNropUTMaMH MAIIMHHOTO O0YYCHHUS.
Knaccudukanms aropuTMOB MallliHHOTO O0YYEHUSI.
JIuHeliHbIe MOJIENIH PETPECCUH.

bazucHbie pyHKIINN.

Perynspusanus.

abrownE



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

29.
30.

LeneBast GyHKIMS JTOTUCTHYECKOM perpeccum.
Perynspuzanust JIOTUCTUUECKON PErpecCcu.
CrpykTypa HelipoHa.

CTpyKTypa HEHPOHHOM CETH.

. IlepuentpoH.
. OOyueHuss HEMpPOHHOW CETH C MOMOLIbI AIrOPUTMA OOPATHOIO PaCIpPOCTPAHEHHUS

OIIMOKHU.

CTpyKTypa JIepeBbEB PEILICHUIA.

Buner paznensirommx GyHKITHIA.

OOyueHus epeBa PeIICHHM.

Anroputm RandomForest.

Anroputm AdaBoost.

Kackan xnaccuguxaTopos.

Knacrepuzanus.

OOyuenue 6e3 yuures.

Anroput™m k-means.

Hepapxuueckas KinacTepuzanus.

MeTo/1 OTIOPHBIX BEKTOPOB.

Merton k-Gnmxaimmx cocenei.

Jloructuueckas perpeccus.

bunapnas nuneitHas knaccudukanus.

Kommozuiuu mojeneii rpagieHTHbIN OyCTHHT U OJICH/IUHT.

3anayva xiacrepusanuu. Kaprel KaxonHneHa.

[IpuBeaute kIacCU(pUKALUIO IKCIEPTHBIX CUCTEM IO CTENEHU MPOpadOTaHHOCTU U
OTJIQ)KEHHOCTH.

B dem oTimune cTaTUYeCKUX SKCIIEPTHBIX CUCTEM OT JUHAMUYECKUX ?

OnummMre Ha3HAUYE€HUE U OCHOBHBIE NPUHIUIBI ITOCTPOEHUS SKCIEPTHOM CHUCTEMBI
MYCIN.

7.3.2 TunoBble NPAKTHYECKHUE 32IaHUS

1. Yto Ha3BIBAIOT JAHHBIMHU B MAITUHHOM OOyYEHHUH?

coooTw.

MaTpHIIBI
00BEKTHI
NPU3HAKH
AITOPUTM
byHKIHS
[Ipenmonoxum, y Bac €cTh 5 siep CBEPTKH B MEPBOM CIIO€ CBEPTOYHONW HEUPOHHOUN

cetu.Kaxnoe s1po cBepTKH MMeEET pa3Mep 7 X 7, UMeeT HyJeBOe 3alOoJHEHUEe M uMeeT mar 1.
Pa3mep BxoaHOTr0 N300pakeHUs 3TOTO €105l cOCcTaBisAeT 224 X 224 x 3. KakoB pa3Mep BBIXOJHOTO
CHUTHaJIa 3TOro cJos?

a)218x218x 5

6)217x217x3

B)217x217x 8

r) 220 x 220 x 7
0. Kakwne u3 cnexyrommx popm anroputm K-Means MoxeT He arperupoBaTh?

a) CniupanpHOe pacnpezeieHue

06) Kpyrosoe pacrnpenenenue

B) JleHTOUHOE pacrpocTpaHeHHE

r) Beinykioe pacripeneneHue noJuroHoB



0. [Ipu moctpoeHun MoJenu AepeBa PELICHUH Mbl pa3feisieM y3ed IS ONpPelelICHHOTO
atpubyra. Kakoe u3 deTplpex H300pa)KEHWU HIKE COOTBETCTBYET HAMOONBIIEMY MPUPOCTY
uHpopmManuu?
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e { temperature
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yos yes / 2
ver yer 4 yes |
yes yes yes yer yos
yes "0 yes yes you
yes g no yes yeu
no no no no no
80 no
a) outlook
6) humidity
B) windy
r) temperature
0. B n-mepHOM mpocTpaHcTBe (n> 1) Kakoi U3 CIeIyIONIX METOIOB Hanboiee MoJaX0IUT

IUTst OOHapy>KeHusi BLIOPOCOB?
a) paccrosiHue MaxanaHoOuca
6) HopmanbHast BeposTHOCTH rpaduka
B) Kopo0OouHslii croxeT
T) [0JIe KOPPESIIHUU

7.3.3 TunoBoi YK3aMeHAIMOHHBIN OWJIET

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPALIN
OEJEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUYPEX/IEHUE BBICHIEI'O OBPA30OBAHUA

«MOCKOBCKHNM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM ITOJIUTEX)

SK3AMEHAIIMOHHBIN BUJIET Nel
[0 AUCLUIIIMHE
«MeTo/1pl MAaIIMHHOTO 00YYEeHUS
HanpasieHne noarotosk 09.03.01 MudopmaTrka U BEIUNCINTENIbHAS TEXHUKA

BOIIPOCBI:




1. Perynspuszanus.
2. Hepapxudeckas KiacTepu3alus.
3. 3anaua knacrepuszauuu. Kaptel Kaxonnena.

YTBepKIeHO: /
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