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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. Cniocoben pa3pabaTbiBaTh HOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTUHU
aJTOPUTMBI M ITPOTPAMMBI, IIPUTOIHBIE IS CO3/1aHusl U BHEAPEHMS HH(OPMALMOHHBIX

CUCTEM, CTaH/apThl YIIPABICHUS )KU3HEHHBIM
LIUKJIOM UH()OPMAIIMOHHON CUCTEMBI.
NOIIK-8.2. YMeeT npoeKTUpoBaTh OJI0K-
CXEMBI AJITOPUTMOB, OLICHUBATh
IIPOU3BOJUTENBHOCTD aJITOPUTMOB U 3aTPaThI
naMmsTy Ha paboTy ajaropurtma,
paspabarbIBaTh IPOrpaMMbl Ha OCHOBE
CIPOEKTUPOBAHHOTO AJITOPUTMA U IIPOBOJIUTH
OTJIA/IKy IIPOrPaMMbl, IPUMEHSATH METObI
CHCTEMHOI'0 aHaJI3a U MaTeMaTH4eCKOro
MOJICITUPOBAHHUS IIPH Pa3pabOTKe
skcrutyatanuu MC, npoBOIUTh CTPYKTYPHBIi
aHanu3, QYHKIMOHAIBHBIA aHATIN3,
00BEKTHO-OPUEHTUPOBAHHBIN aHATIN3
UEPapXUM KJIACCOB. OCYIIECTBIATh
OpraHu3alMOHHOE 00ecTIeYeHre BBITOIHEHUS
paboT Ha BCEX CTaJUsAX U B Mpolieccax
KHU3HEHHOTO LIMKJIa UH(OPMAIIMOHHON
CUCTEMBI.
NOIIK-8.3. Bnageet HaBbIKaMu pa3pabOTKH
MIPOrpaMM, OCTPOEHUs OJIOK-CXEM
JITOPUTMOB M OLIEHKH IIPOM3BOAUTEIBHOCTU
AJITOPUTMOB, pabOThI ¢ YHU(PUIIMPOBAHHBIM
SI3BIKOM BH3YaJIbHOI'O MOJIETTUPOBAHUS,
COCTABJICHMS TUIAHOBOW U OTYETHOU
JOKYMEHTALMH 110 yIIPaBJICHUIO IPOEKTaMHU
CO3/1aHUs HH()OPMALIMOHHBIX CUCTEM Ha
CTaIUAX >KM3HEHHOTO IIUKJIA.

B nporuiecce ocBoeHust 00pazoBaTeNbHON MPOTpaMMBbl IaHHbIE KOMIIETEHIUH, B TOM YHCIIE
UX OTJENbHbIE KOMIIOHEHTHI, (OPMHUPYIOTCS MO3TAHO B XOJI€ OCBOCHMS OOYYaIOUIMMUCS
JUCIUIUIAH (MOZYJei), MPakTUK B COOTBETCTBUHU C Y4EOHBIM IJIAHOM U KaJIeHIapHbIM IpaukoM
y4eOHOro nporecca.

IMPAKTUYCCKOr'o IPUMCHCHUA

2 MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMmbl

HucnunnuHa  OTHOCHTCS K 0a30BOM  9YacTH  OCHOBHOM  MPOQeCCHOHATBHOU
o0Opa3oBaTenbHON MPOrpaMMbl OakallaBpHara.

JucuunimHa  B3aMMOCBSI3aHa  JIOTHYECKM W COJEP)KATEIbHO-METOJUYECKH  CO
CJEeAYIOIMMHU TUcUUIUIMHaMu U npaktukamu OITOIT:

e SI3BIKM mpOrpaMMHUpPOBAHMSL.



3 CTpyKTypa M coJep:KaHue TUCHUNIHUHBI

OOmas TPyIOEMKOCTh JUCIUIUIMHBI COCTAaBJsSIET 4 3a4eTHBIX €IWHUIbBI, T.e. 144
aKaJeMUYeCcKnX 4aca (M3 HUX /2 YacoB — CaMOCTOsATEIbHas paboTa CTyIeHTOB M 72 daca —
ayJIMTOPHBIC 3aHATHS).
Pa3nensl AMCHUILTUHBI U3YYAIOTCS B IIATOM CEMeCTpe 00y4YeHHs, T.€. Ha YETBEPTOM
kypce. ®opma KOHTpoJIs — qudHepeHIIMPOBAHHBIN 3a4eT.

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
4yacos
cemecTpa
1 | AyauTopHble 3aHATUS 72 7 1-16
B Tom uuce:
1.1 | Jlekuuu 1-16
1.2 | CemuHapCcKue/MPaKTHUECKUE 3aHITUS
1.3 | JIaGopaTtopHbie 3aHATHUS 72 7
2 | CamocrosiTeibHAsA padoTa 72 7 1-16
3 | Ipome:xxkyTouHasi aTTecTALUA 7 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
J:; Pasznenani/Tembl Cemunap | Jlabop | Ilpaxr TOSITE
AUCHMILTHHBI Beero | Jlex CKHE/ | aTOpH | MuYecKa ILHAS
I MpaKkTU4e | bIe P
UU pador
CKHE | 3aHATH | TIOATOT | ©
3aHATUA o OBKa
1 Tema 1. 36 18 18
2 Tema 2. 36 18 18
3 Tema 3. 36 18 18
4 Tema 4. 36 18 18
HTtoro 144 72 72




3.3 CoaepxaHue TUCHUNTHHBI

1. Yto Takoe OoJbIIe TaHHBIC M AaHAJIMTHKA JTAHHBIX? BBEICHNE 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 TaHHBIMU Ha OCHOBE 3aJ1a4i KIJIACTepU3ALIUU.

3. IIpakTHueckoe MOCTpOCHUE MO/IECH Ha OCHOBE JIOTHCTUYECKOH perpeccu. MeTpuku
KauyecTBa B MAIIMHHOM 00y4eHHH. AHCaMOIIU MoJieNel B MallIMHHOM OOY4EHHUU.

4. Heiiponnsie cetu: BBeJeHUE. HellpoHHbBIE CETU: CBEPTOUHBIE U PEKYPPEHTHBIE CETH.
CRISP-DM u oCHOBBI peanu3aiuu MpOSKTOB M0 aHAIUTUKE 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 HayuHo penakumet 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

nocobue s By3oB/ O. A.3aropyneko, [I'. Bb.3aropynbko.— Mocksa :
WznarensctBo Opaiit, 2022. — 93 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-07198-6. — Texkct : snekrponHsni // ObOpa3oBarenpHas tiatdpopma FOpaiit

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

4.2 JlonoTHUTEJIbHAA JIUTEPATypa

1. Beccmepthsiii, . A. CucrteMbl UCKYCCTBEHHOI'O MHTEJUIEKTa . yuyeOHOe mocodue 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. Mxwurapsira. — Mocksa : UznatensctBo FOpaidt, 2023. — 490 ¢. — (Bricmiee
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

[TpakTrueckue 3aHATUS (CEMHHApBI) U CaMOCTOATEIbHas padoTa CTYAEHTOB JOJKHA
IPOBOAMTHCS B CIELMAIM3UPOBAHHBIX AyJUTOPUAX C KOMIUIEKTOM MYJIbTUMEIUWHOTO
o0opy/soBaHUsl W/MIU JOCKOM ISl 3amuceil maTepuanoB. Yucino pabouyux MECT B ayJUTOPUU
JIOJDKHO OBITH IOCTaTOYHBIM JUTs 0OecrieueH s UHANBHUIYaIbHON paboTHl CTY/IEHTOB.

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 peKoMeHIAIUM 1JI PenoaaBaTeis M0 OpraHu3anuu
00y4eHus1

1. [Ipn moAroToBKE K 3aHATUSIM CIEAyeT MpPEeABApPUTEIHLHO MpopadboTaTh MaTepual
3aHSTHSL, IPEAYCMOTPEB €ro Mojady TOYHO B OTBEAEHHOE AJIs 3TOro Bpems 3aHAtusa. Cremyer
MOJATOTOBUTh HEOOXOIMMBbIE MaTepuajbl — TEOpEeTHYECKHe CBeAeHUs, 3aaauyud u Ap. llpu
IIPOBEICHUM 3aHATUSA CIIEyeT KOHTPOJIMPOBATh [101a4y MaTepHalla U pelIeHUE 3aJaHUl C y4eTOM
yueOHOT0 BpEMEHH, OTBEJCHHOTO I 3aHSTHUS.

2. Ilpu mpoBepke pabOT M OTYETOB CIEAYET YYUTHIBATh HE TOJIBKO IPABHIBHOCTD
BBITIOJTHEHUS 33/laHUi, HO M ONTHMAJbHOCTh BBIOPAHHBIX METOOB DPEIIEHUs, MPaBUIHLHOCTH
BBIIIOJIHEHMS BCEX €TI0 ILIAaroB.

6.2 MeTonnueckue yKazaHHus 1Jis1 00y4AOUIUXCS 110 OCBOEHHIO
AUCHUIITHHBI

N3y4eHne QUCIUIUIMHBI OCYILECTBIISETCS B CTPOIOM COOTBETCTBUH C LIETIEBOM YCTaHOBKOM
B TECHOM B3aWMOCBSI3M y4eOHBbIM IUIaHOM. OCHOBOW TEOPETHYECKOW MOJATOTOBKU CTYACHTOB
ABIISIOTCS ayIUTOPHBIE 3aHITHSI, CEMUHAPHI U MPAKTUKH.

B mnpouecce camocTosTensHOW pabOTBl CTYJEHTHI 3aKPEIUIIOT U YIIyONsioT 3HaHMA,
MOJIy4YE€HHBIE BO BpEMs ayTUTOPHBIX 3aHATUN, J0pa0aThIBAIOT KOHCIIEKTHI U 3alUCH, TOTOBSITCS K
IPOMEXYTOUHOU aTTeCTallul, a TAKXKE CAMOCTOSTENIbHO M3YYalOT OTJIENbHbIE TeMbl Y4eOHOMH
POrPaMMBI.

Ha 3aHATHAX CTyZIE€HTOB, B TOM YHCJIE MPEANIONATAIOIUX TPAKTUYECKYIO JESATEIBHOCTD,
OCYILECTBIISICTCS 3aKPEIUICHUE IOITYYEHHBIX, B TOM YHUCIE M B IPOLIECCE CaMOCTOSTEIbHON
paboTsl, 3HaHUH. Ocoboe BHUMaHue oOpalaeTcs Ha pa3BUTHE YMEHHUIM U HABBIKOB YCTAaHOBJICHUS
CBSI3U IIOJIOKEHUI TEOPUU C MPO(ECCUOHATIBHON IEATEIIBHOCTBIO OYAYILEro CIeNUaINCTa.

CamocTrosTenbHas pabota OCYLIECTBIISIETCS UHIUBUAYAJIBHO. KonTpons
CaMOCTOSITENIbHOM paboThl OpraHu3yercs B IByX (hopmax:

e CaMOKOHTpOJIb U CAMOOIICHKA CTYACHTA;

e KOHTPOJb CO CTOPOHBI NpernoaBaTesiell (TEKYIUil U TPOMEKYTOUHBIH).

Texylmuil KOHTPOJIb OCYLIECTBIISIETCS HAa ayAUTOPHBIX 3aHATHAX, HPOMEXYTOUHBIN
KOHTPOJIb OCYIIECTBIIIETCS Ha 3a4eTe B MUCbMEHHOM (YCTHOM) hopme.

KpurepusimMu o1ieHKH pe3ylbTaTOB CaMOCTOSATEILHOM pabOoThl CTY/IeHTA SIBISIFOTCA:

e ypOBEHb OCBOEHUS CTYAEHTOM y4yeOHOro MaTepuaia,

e YMEHMsI CTYINEHTa MCIOJIb30BaTh TEOPETUYECKHE 3HAHUS IIPU  BBINOJIHEHUU

MPAKTUYECKUX 3aa4;



e c(HOpMHPOBAHHOCTH KOMIIETCHIIHIA,
e odopmieHue maTepuana B COOTBETCTBUHU C TPEOOBAHHSIMHU.

7 @oHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTATOB 00y4eHUs!

B mpouiecce 00yueHust HCHOIB3YIOTCS CIEAYIONINE OLIEHOYHbIE POPMBI CAMOCTOSTEILHOM
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 IIAaHUPYCEMBIX PE3YJILTATOB 06yquI/151 110 JUCHHMITIIMHE.

Kpurepun onenuBanus

IIPOBOJUTH OTJIAJKY
IIPOrpamMMBl,
IIPUMEHSATH METObI

3HAHHUSAMU MIPU
UX ITepeHoce Ha

Iloka3zarennb
2 3 4 5

OIIK-8. CnocoGeH pa3pabaTbIBaTh aITOPUTMBI U TPOTPAMMBI, TPUTOTHBIE JIIS
HPaKTUYECKOI0 MPUMEHEHUS
HNOIIK-8.1. 3Haer Ob6yuarommiic | OOyuatomuiics | OOywarommiics | OOyyaromuiics
OCHOBHBIE b JEMOHCTPUPYET | AEMOHCTPUPYET | JEMOHCTPUPYET
TEXHOJIOTUH JIEMOHCTPUPYE | HENOJIHOe YaCTUYHOE HOJIHOE
CO3/1aHUA U T IIOJIHOE COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE
BHE/IPCHMUSI OTCYTCTBUE CJIEIYIOLINX CJIEYIOLINX CJICAYIOLINX
WH()OPMAIIMOHHBIX | WIH 3HAHUIA, 3HAHUIA, 3HAHHI,
CHCTEM, CTaH/IapThl | HEIOCTATOYHO | YKa3aHHBIX B yKa3aHHbBIX B yKa3aHHbIX B
yIIpaBJICHUS e WH/INKaTOpax WH/INKaTOpax WHINKaTOpax
KU3HEHHbBIM COOTBETCTBUE | KOMIIETEHIIHH KOMIIETEHIIMH | KOMITeTeHLIUH
LIUKIIOM 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 | ykasanHbiXx B | JlomyckaroTcs JIOITYCKAIOTCs omnepupyer
POEKTHPOBATH WH/IWKATOpaxX | 3HAYMTENbHBIC | HE3HAUYHUTENBH | PHUOOPETEHHBIM
0JI0K-CXEMBbI KOMIIETeHIIMH | OIMOKH, b€ OLINOKH, Y 3HAHUSMU.
QITOPUTMOB, JTUCIHTUTHHBL | TIPOSIBIISIETCS HETOYHOCTH,
OLIEHUBATh «3HaTh» (CM. | HEIOCTATOYHOC | 3aTPYAHEHUS
POU3BOJIUTENBHOC | 1. 3). Th 3HaHUH, 1O pu
Th aJITOPUTMOB U pany aHATTMTUYECKUX
3aTpaThl IaMsITH Ha MoKa3aTesen, orepanusx.
paboTy ainropurma, oOyyaromuics
pa3pabaThiBaTh HCIBITHIBACT
IporpaMMbl Ha 3HAYUTENbHBIE
OCHOBE 3aTpyIHEHUS
CIPOEKTHUPOBAHHOT npu
0 aJropuT™Ma u OTIePUPOBAHUHN




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

(G YHKIIMOHATBHBIN
aHanu3, 0ObEKTHO-
OpPUEHTUPOBAHHBIH
aHAIU3 HepaAPXUU
KJIACCOB.
OCYIIECTBIISITh
OpraHU3aIMOHHOE
oOecrnieueHue
BBITMIOJHEHHSI paboT
Ha BCEX CTA/IUSIX U B
mporeccax
YKU3HEHHOTO IHKJIa
nH(pOpMaITMOHHOM
CUCTEMBL.
NOIIK-8.3.
Bnaneer HaBbikamu
pa3paboTKu
porpamm,
HOCTPOCHHs  OJIOK-
CXEM aJTOPUTMOB U
OIICHKHU
MIPOU3BOIUTEIIEHOC
™™ aJIITOPUTMOB,
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[IIkana oneHNBaHUs PE3yJIbTATOB MPOMEKYTOUHON aTTECTALMN U €€ ONHMCAHUE:

DopmMa NPOMEKYTOYHOMN aTTECTALMHU: IK3aMEH.

[IpomexyrouHas arrectanus oOydaroumxcs B (QopMe 53K3aMeHa MPOBOIUTCS IO
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUIOB y4eOHOM paboThbl, MPEeyCMOTPEHHBIX y4EOHBIM IJIAHOM



M0 JAHHOW MUCUHUIUIMHE (MOJIYJIO), IPU 3TOM YUUTBHIBAIOTCS PE3YyIbTaThl TEKYIIETO KOHTPOJS
yCcIeBaeMOCTH B TeueHue cemecTpa. OLEHKa CTENeHUW JOCTHKEHHUS O00ydaromuMucs
IUTAHUPYEMBIX Pe3yIbTaTOB O0YUYEHHUS MO TUCIMILIHHE (MOJYIIIO) MIPOBOAUTCS MpenojaBaTesieM,
BEIYUIMM 3aHATUS [0 AUCUUIUIMHE (MOIYJI0) METOAOM OHKCIepTHOM oueHku. [lo uroram
MPOMEKYTOUHOM aTTEeCTallUM MO AMCIHUIUIMHE (MOJYJII0) BBICTABJISETCS OLEHKA «OTIUYHO,
«XOpOILIOY», «YAOBIECTBOPUTEIHHOY» UIIH «HEYTOBIETBOPUTEIHHOY.

K nmpomexxyTouHoM aTTecTaliuu JONyCKatTCs TOJIBKO CTY/ICHTHI, BHITOJTHUBIINE BCE BUJIbI
yueOHoi paboThl, IpeyCMOTpEeHHbIE paboyuel MPorpaMMoil o AUCHHUIIIHHE.
IlIkaj1a oneHUBaAHUA Onucanue
O1iinyHO Cpennee 3HaueHue i BceX (GopMUPYyeMBbIX HA MOMEHT MPOBEICHHUS
aTTeCTallMd YpPOBHEH KOMIIETEHUHUHA — 5. BpINOIHEHBI BCE BHIIBI
yueOHOU paboThl, MpPeayCMOTpEHHBbIC y4eOHBIM IuTaHOM. CTYACHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHWUW, YMEHMH, HaBBIKOB
MIPUBEICHHBIM B TabIuIax IOKa3areyieu, orepupyer
NPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HABbIKAMH, TIPUMEHSET UX
B CHUTYallUsAX IOBBIIICHHOW CJIOXHOCTU. [Ipm 3TOM MOTryT OBITH
JOTIYIIIEHbl HE3HAUWTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPYAHECHUS
IIPH AHAIMUTHYECKUX ONEPALMAX, IIEPEHOCE 3HAHWW M yMEHUH Ha
HOBBIE, HECTAHJAPTHBIE CUTYAIIUH.
Xopo1io Cpennee 3HaueHHe U1 BceX (GOpMUPYEeMBIX HA MOMEHT MPOBEICHUS
aTTecTallid YpPOBHEW KommeTeHUUd — 4. BbIoNHEHbI Bce BHJBI
yaeOHOU paboThl, MPEeAyCMOTPEHHBIC y4eOHBIM TuTaHOM. CTYACHT
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 (OPMUPYEMBIX Ha MOMEHT IIPOBEICHUS
aTTecTallid YpPOBHEW KOMMeTeHUUW — 3. BhINonHEHbI Bce BHUBI
y4aeOHOM pPaboThI, MPEeayCMOTpPEHHBbIE y4eOHbIM IIaHOM. CTyaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHMI, B KOTOpPOM OCBELIEHA
OCHOBHas, HambOojee BaXHas YacThb MaTepuanga, HO IpPH 3TOM
JIOTIYIII€HA OJIHA 3HAYNTeNbHasl OIMOKA MJIM HETOYHOCTb.
HeynosnerBoputensHo | He MOCTUTHYTO MOpOroBoe 3HAaY€HUE XOTS ObI JUIsl OJHOTO YPOBHS
dbopMupyeMbIX Ha MOMEHT MIPOBEACHUS aTTecTalluu
komrereHnuii. He BbImonHeH oauH wiu Oojiee BUIIOB y4ueOHOM
paboThl,  MPEAYCMOTPEHHBIX  y4eOHbIM  mmaHoMm.  CTyaeHT
JIEMOHCTPHUPYET HEIMOIHOE COOTBETCTBUE 3HAHUW, YMEHUI, HABBIKOB
NpUBEICHHBIM B Ta0nWIax  MOKa3aTeneil,  JOMyCKaroTCs
3HAUYUTENbHBIE OITUOKH, MTPOSIBISETCS OTCYTCTBUE 3HAHUN, YMEHUH,
HAaBBIKOB I10 psI1y MOKa3aTeel, CTyJ€HT UCIIBITHIBAET 3HAUUTEIbHbBIE
3aTPYIHEHHS TPU ONEPUPOBAHUU 3HAHUSMHU U YMEHUSIMH TIPH UX
MIEPEHOCE HA HOBBIE CUTYAIIHH.

7.301eHOYHbIE CPeACTBA

7.3.1 JK3aMeHaUMOHHbIE BONIPOCHI

00630p 3a7a4, pernraeMpIx AITOPUTMAMHI MAIIIMHHOTO O0yYEHUS.
Knaccugukaius anropuTMOB MalllmiHHOTO O0YYEHHSI.
JIuHelHbIe MOJIEN PETPECCUH.

basucHble pyHKIMH.

Perynapusanus.

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

CTpyKTypa HEMPOHHOM CETH.

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

OIIHUOKHU.

CtpyKTypa 1epeBbhEB PEIICHUIA.

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.

Meron K-Onmxaimx coceae.

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 NPaKTHYECKUE 32JaHUS

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.Kaxmoe sApo cBepTKH UMeEET pazMep 7 X 7, UMEeT HyJIeBOE 3alojJHEHUEe W 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 pacnpezneneHye NoJIuroHoB



0. [Ipu moctpoeHuu Mojenu AepeBa PELICHUH Mbl pasfensieM y3ed IJis ONpeAelICHHOTO
atpubyra. Kakoe u3 derplpex H300paK€HWH HIKE COOTBETCTBYET HAMOONBIIEMY MPUPOCTY
uHpopmanuu?
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a) outlook
6) humidity
B) windy
r) temperature
0. B n-mMepHom mpocTpancTBe (n> 1) Kakoil U3 CIEAYIOIUX METOJ0B HanOOsee MOIXOAUT

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

7.3.3 TunoBoii YK3aMeHAIIHOHHBIA OMJIeT

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3BOBAHMSI POCCUMNCKOM DOEJIEPALIA
OENEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEX/IEHUE BBICILIET'O ObPA3OBAHUA

«MOCKOBCKHH MOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHMU ITOJIMTEX)

SK3AMEHALIMOHHBIN BUJIET Nel
0 TUCTIUTIIINHE
«MammHaHOEe 00yYeHHEe U METOIBI aHAIA3a TAHHBIX)
HanpasyieHre noarotoBku 09.03.01 MudopmaTrka 1 BEIYMCIUTEIbHAS TEXHUKA

BOITPOCBI:




1. Perymsapusanus.
2. Hepapxudeckas KiacTepu3alus.
3. 3anmaua knacrepusanun. Kapter Kaxonnena.
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