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Ilepedyennb cBeeHUii 0 paboyell mporpaMme Y4eTHbIE TaHHBbIE
OoOpa3oBartesibHasi MpOrpaMmma Koa OII
WHxeHepus HCKYCCTBEHHOI'O MHTEIIJIEKTA 09.04.01
HanpasJjieHue noaroToBKu Kox HampaBjeHusi W  YpPOBHS
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HporpaMMa MOAYJIAA COCTaBJICHA aBTOPAMMU:

Ne ®davmaunsg Ums Yu4enast creneHb,
JlokHOCTH IMoapa3nenenue
n/n OT14ecTBO Y4YeHOe 3BaHHe
1 Co3bikuH AHzapen Kannunar JloueHT Kadenpa
BrnagumupoBuy TEXHUYECKUX HAYK nH(pOpPMAITMOHHBIX

TEXHOJIOTUH U CUCTEM
ynpasinenusi, UPUT-PT®,
Yp®Vy

IIporpamma odopmiena B coorBerctBue ¢ IIOJIOXKEHUMEM O IIOPSAJIKE
PA3PABOTKM N YTBEPXJEHUSA OBPA3OBATEJIbHBIX ITPOTPAMM -—
ITPOTPAMM  BAKAJIABPUATA, IIPOTPAMM  CIIEHUAJIMTETA U
ITPOTPAMM MATUCTPATVYPEBI B KI'DY

PexomeHa0BaHO yuyeOHO-MeTOaMYeckuM coBeToM MHcTHTyTa 1UQPPOBBIX
texHonorui u 3koHoMUKH PI'BOY BO «KI'DVY»
ITporokois Ne 4 ot 24.11.2021 .



1. Heap, 321244 U IVIAHUPYeMbIe pPe3yJbTAThI 00y4eHHUs] 10 JUCHHILIHHE

HGHBIO OCBOCHHUA AWCHUIIIINHBI ((CHOpTI/IBHBIfI aHaJIn3 OAaHHBIX» SABJIIACTCA 3HAKOMCTBO C
COBpeMeHHOM miatdopmoii 1jist mpoBeieHus copeBHOBaHm "Kaggle .com".

3agavaMu QUCIUAIIINHGI SIBISIOTCS:

— ¢opMUpOBaHNE 3HAHUN U HABBIKOB PAa0OTHI PA3IMYHBIX AITOPUTMOB M METOIOB aHAIM3a
AAHHBIX JJId PCHICHUA KOHKPCTHBIX NPUKIIAAHBIX 3a/a4;

— o0ydeHue MeTo1aM aHain3a 6a30BbIX 00YUECHHBIX MOJICIICH;

— ¢opMHpoOBaHUE 3HAHUN B 00JIACTH MOUCKA JIYUIIEeTo alrOpUTMa PELICHHUS 3aauu.

Komnerenuuu, Gpopmupyembie y 00ydaromuxcs, 3alUIaHUPOBAHHbBIE PE3YJIbTaThl 00yUEeHHUS
Mo JUCHUIIIINHC, COOTHCCCHHBIC C UHAUKATOPaAMU JOCTUIKCHUSA KOMHGTGHHHﬁI

Kox u HauMmenoBaHue
KOMIICTCHIIUN

Kon n HanMmeHoBanue

HHAUKaTOpa JOCTHXKCHUSA
KOMIICTCHIINU

3anaHUpOBaHHBIE PE3YJIbTAThl 00yUEHUS

M0 TUCIMIUIUHE (3HATh, YMETh, BIACTh)

IT1K-6. Criocoben
PYKOBOJUTH
MPOEKTaMH 10
CO3/IaHMIO
KOMIIJIEKCHBIX
CHCTEM Ha OCHOBE
AHAIINTHKHA
OOJIBIINX TaHHBIX B
pa3IMYHbBIX
OTpacisx

[1K-6.1. OcyuiecTBasier
PYKOBOJACTBO MPOEKTOM
10 TTOCTPOECHUIO
KOMIIJIEKCHBIX CUCTEM Ha
OCHOBE aHAIUTHKHU
OOJIBIIINX JaHHELIX B
Pa3IUYHBIX OTPACIIAX

[IK-6.1. 3-1. 3HaeT METOI0NOTUIO U MIPUHIIUIIBI
PYKOBOJICTBA IIPOEKTOM I10 CO3JaHUIO, TIOIJICPIKKE
Y UCIIOJIb30BAHMIO KOMIUICKCHBIX CHCTEM Ha
OCHOBE aHAJIUTHUKH OOJIBIINX JAHHBIX

[IK-6.1. 3-2. 3naet cienuduky chep u oTpaciei,
JUISL KOTOPBIX PEaTM3yeTCsl TPOCKT MO aHAJTUTUKE
OOJIBIINX JAaHHBIX

[IK-6.1. Y-1. YMeer pemats 3a7a4u 110
PYKOBOJACTBY KOJIJIEKTUBHOW IIPOEKTHON
JIeATETLHOCTBIO JUISl CO3aHUS, TIOICPKKH 1
HCIIOJIb30BAaHMS KOMILIEKCHBIX CUCTEM Ha OCHOBE
AHAIMTHUKHU OOJBIIMX TaHHBIX

2. MecTo nucuuiuiaibl B cTpykrype OITOIT

Jucuuruimaa CnopmusHblil aHaiu3 0aHHbIX OTHOCUTCS K 4acTH, GOpMUPYyeMON y4aCTHUKaAMU
o0pa3oBaTeNbHBIX OTHONICHWH y4eOHOro IUIaHa 1o HampaBieHuio mnoarotoBku 09.04.01
WNudpopmaTrka U BEIYUCIUTEIbHAS TEXHUKA.

Kon [IpenmecTByonme TUCIUILTHHBI [Tocnenyromue TUCIMITTMHBI
KOMITETCHITH (monmynwm), mpaktuku, HUP, np. (monmynm), npaktuxku, HWUP, ap.
ITK-6 VYipasieHue IpoeKTaMu [IpousBoacTBeHHAsA IIpaKTHKa

UCKYCCTBEHHOI'O MHTEIJIEKTa
[IpoexTHbIil npakTUKyM |

(mpenaumniIoMHas IPAKTUKA)
BrinosiHeHnEe U 3amyTa BBITYCKHOM
KBATM(UKAIIMOHHON PaOOTHI

JI1st OCBOCHMSI TUCIIMIUIMHBI O0YYarOIITUICS JOJIKEH:

3HaTh:

— BO3MOXXHOCTH aJITOPUTMOB UHTCIJICKTYAJIbHOI'O aHAJIN3a JaHHBIX;
— KJIACChI 3a/1a4, pCIIaCMbIX C TOMOIILIO MoJeJIel aHaar3a JaHHbBIX.

VYMeTh:

— MPUMEHATH Ha MPAKTUKE aITOPUTMbI MAILIMHHOTO 00yUYEeHHS;
— 000CHOBBIBaTh MPUMEHEHNE BHIOPAHHBIX aITOPUTMOB JIJISl pELICHHS] KOHKPETHBIX 3aa4.

Braaners:

— oubmmorexkamu Pandas 1 NumPy ais pa6otel ¢ nanabsiMu Ha Python;
— 68.3OBI>IMI/I TEXHOJIOTHUSAMHU aHaJIn3a JaHHbIX.




3. CTpyKTypa M coiep:KaHue JUCIHIIIHHbI

3.1. CTpyKTypa QM CHUTIAHBI

OO01mmas Tpy10eMKOCTh NUCHUIUIMHBI cocTaBiseT 3 3aueTHble enuHuilsl (3E), Bcero 108 vacos,
U3 KOTOPBIX 26 4acOB COCTaBIs€T KOHTaKTHasl paboTa 00ydarolerocs ¢ npenoaaBareneM (3aHaTus
JICKIIMOHHOTO TUTA 8 YacoB, MPaKTUYECKUE 3aHATUS 16 4acoB, KOHTPOJIb CAMOCTOSITETLHOM PabOTHI

(KCP) - 2 gaca), camocTosaTenbHas pabora oOyuatomerocs 82 yaca.

o Bcero Cemectp

Bun yueGHO# paboThI HACOB 1
OBIAA TPYJOEMKOCTH JUCHUIIJIMHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOUIEI'OCAH 2% 2%
C ITPEITIOJABATEJIEM, B TOM uncine:
Jlexuuu (JIek) 8 8
[IpakTuueckue (cemunapckue) 3anarus (I1p) 16 16
KonTtpons camocrositensHOM paboThl 1 nHast KoHTakTHas padora (KCP) 2 2
CAMOCTOSTEJIBHASA PABOTA OBYYAIOUIETOCA(CPC) 82 82




3.2. CopepxxaHue IUCUMILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3/iesiaM U BUAAM 3aHATHH

Pacnpenesenne Tpy10eMKOCTH
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Pasnen 1. 3amaun 1 4 20 26 IK-6.1. 3-1, TIK-6.1. 3-2, JI1, J12 T3 25
oOydeHus 6e3 yuuTens IK-6.1. V-1
Pasnen 2. 3amaun 1 4 20 |1 27 IIK-6.1. 3-1, TIK-6.1. 3-2, JI1, J12 T3 25
perpeccun [IK-6.1. V-1
Pasznen 3. 3amaun 1 4 20 |1 27 IIK-6.1. 3-1, TIK-6.1. 3-2, JI1, JI2 I13 25
KJ1acCUUKaALUU IIK-6.1. V-1
Paznen 4. Heliponubie 4 22 28 IIK-6.1. 3-1, TIK-6.1. 3-2, JI1, JI2 113 25
CETH [IK-6.1. V-1
UTOro 16 52 |2 108 100




3.3. TemaTnuecKkHui IJIAH JeKIINOHHBIX 3aHATHI

Ne T . TpynoemkocTs,
i €MBI JIEKLIMOHHBIX 3aHATUN wac,
1. | 3amaum  oOyueHuss 0e3  yuyuTens: TOHW)KEHHE  Pa3MEPHOCTH, 2
KJIacTepu3anus
2. | Mojaenu MalmMHHOTO 00yuYeHus AJisl peleHus 3a7a4 perpeccun 2
3. | Mojenu MalmmHHOTO 00y4eHus AJIs pellieHus 3a/1a4 Kjlaccu(ukanuu 2
4. | Heiiponnsie ceTu 2
Bcero 8
3.4. TemaTnvyeckuii JIAH NPAKTHYECKUX 3AHATHH
;\/ri Tembl npakTHYECKUX padboOT prﬂ?{?:(oc“’
1. |3agaun oOyueHus Oe3 yuuTeNs: MOHWKEHHE Pa3MEpHOCTH, 4
KJ1acTepHu3alus
2. | Mopenu MalimHHOTO 00Yy4eHMsI JUIsl pelIeHUs 3a/1a4 pEerpeccuu 4
3. | Moaenu MamMHHOTO 00y4YeHHMs JUIsl PELICHUs 3a1a4 KIacCUPHUKAIMU 4
4. | Heliponnsle cetu 4
Bcero 16
3.5. TemaTn4eckuii nJIaH Jad0PaTOPHBIX padoT
JlaHHbIi BUu pabOThI HE NPEAYCMOTPEH YUYEOHBIM TUIAHOM.
3.6. CamocTosiTeIbHAsI pad0Ta CTY/IeHTA
Howmep T
pazzena Bun CPC Conepxanune CPC PYHOCMKOCTE,
JTUCIUIIINHBI Hac.
1 N3yuenne 3amaun 00yueHus 0e3 YUUTes 20
) TEOPETHYECKOr0 | Mozenu MAalIMHHOTO  OOy4eHus Ui 20
MaTepuana, peleHs 3a]1a4 PErpeccuu
3 NOJrOTOBKAa K | Mojenu MaImIMHHOTO — OOYyYeHHus Ui 20
BBIMOJIHCHUIO | penieHus 3a/1a4 Kiaccuukanuu
4 IIpAKTHICCKUX Heliponnsie cetn 22
3aJJaHui
Bcero 82

4. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporniecce 00y4ueHHs UCTIONB3YIOTCS:

- JUCTaHIMOHHBIE KypChl, pa3MenieHHble Ha Tuomaake LMS Moodle, URL:
http://Ims.kgeu.ru/;

- anekmpoHHble obpazosamenvHble pecypebl (DOP), pazmewennvie 6 TUUHBIX KaOUHemax
cmyoenmos Inekmponrozo ynusepcumema KI'QY, URL: http.//e.kgeu.ru/

5. OuennBanue pe3yJibTATOB 00y4eHUS

OrneHuBaHue pe3yabTaTOB O0OyUEHUs MO AMCLUUILUIMHE OCYIIECTBIIAETCS B PaMKax TEKYIIETO
KOHTpPOJISI  yCIIEBAEMOCTH, NPOBOAMMOro 1o OamibHO-peitunroBor cucreme (bPC), wu
MPOMEKYTOUHOM aTTecTanuu. TeKyIui KOHTpPOJIb YCHEBAaEMOCTH OCYIIECTBISETCS B TEUCHHE
CEMECTPA, BKJIIOYACT BBITIOJIHEHUE PAKTUUECKUX 33/1aHUIL.

OO60011eHHbIE KPUTEPUN U IIKaJIa OLIEHUBAHMS YPOBHS C(OPMUPOBAHHOCTH KOMIETEHIIUH
(MHIMKAaTOpa JOCTUKEHHS] KOMIIETEHIIMH) 110 UTOraM OCBOEHMSI TUCIUIUINHBI:



[Inanupyemblie
pe3yabTaThl O0YICHUS

O00011eHHBIC KPUTEPUH U IIKAJIA OLICHUBAHUS PE3YIbTATOB O0YUEHUS

HCYAOBJICTBOPUTCIILHO

YAOBJICTBOPUTCIIBHO

| XOPOIIO

OTJINYHO

HEC 3a4TCHO

3a4TCHO

IlonHoTa 3HaHuUM

Yposenwv snanuii nusxce
MUHUMANbHBIX MPeboBanull,
umerom mecmo 2pyovie oumuoKu

Munumanvno donycmumoiii
VPOBeHb 3HAHUU, UMeenm Mecmo
MHO20 He2pyObIX OWUOOK

Ypoeens 3nanuii 6 oowvenme,
coomeemcmeyouem
npozpamme, umeem Mecmo
HECKOIbKO He2pyOblX 0umuboK

Yposenv 3nanuii 6 o6wveme,
coomeemcmesyoujem

npospamme noo2omosKu, oes,
ouwub oK

Hanuuue ymenui

Ipu pewenuu cmanoapmmwvix
3a0ay He NPOOEeMOHCIPUPOBAHbL
OCHOBHblE YMEHUsl, UMEIOM
Mecmo epybvle ouubKu

Ilpooemoncmpuposarwl
OCHOGHbBIE YMEHUSL, PEUICHDL
munogule 3a0a4u ¢ HeepyovimMu
OWUOKAMU, BbINOJIHEHbI 6Ce
3a0aHUs, HO He 8 NOJIHOM 0Oveme

IIpodemoncmpuposanvl éce
OCHOBHbIE YMEHUS, Peuletbl 6ce
OCHOBHbLE 340a4u ¢ HecpyOblMU
owuUOKaAMU, BbINOTHEHL 6CE
300aHUs 8 NOJIHOM 0bveme, HO
HeKomopule ¢ Hedouemamu

IIpooemoncmpuposanwl sce
OCHOBHbBIE YMEHUSL, PEUICHDL
6ce OCHOBHbLE 300a4l C
OMOEIbHbIMU
HeCyujecmeeHHbIMU
Heoouemami, binoaHeHbl
6ce 3a0aHUsl 8 NOJIHOM
obveme

Hannamne HaBBIKOB
(BIaIeHHUE OTIBITOM)

Ipu pewenuu cmanoapmmvix
3a0ay He NPOOEeMOHCIPUPOBALbL
0a306vle HAGLIKU, UMEIO MECO
2pybble ouuo KU

HUmeemca munumanohwiii Habop
HABBIKOB OIS PeuieHUsl
CMAHOAPMHBIX 34044 C
HEeKOMOpbIMU He)oYemamu

IIpooemoncmpuposarul
0a306vie HABLIKU NPU PEUUEHUU
CMAaHOAPMHBIX 3A0a4 C
HEeKOMopuLMU Hedoyemamu

IIpooemoncmpuposarsvi
HABLIKU NPU PetieHUU
HeCcmanoapmHulx 3a0a4 6e3
OWUOOK U Hed04emos

Cohopmuposannocms Chopmuposannocms
opmup Cohopmuposannocmo opuup
. KOMNemeHyuy cOomeemcmeyem KoMnemenyuy noIHOCMyio
Komnemenyus 6 nonnoti mepe ne KOMARemenyuy 8 Yeiom
XapakTepucTruka MUHUMATbHBIM MPeDOBAHUSIM. coomeemcmeyem
cpopmuposana. y . coomeemcmeyem
c(hOpMHPOBAHHOCTH Hmerowguxcs 3nanutl, ymenuti, mpebosanusm. Umerowuxcs
HUmerowuxcs mpebosanusam. Umerowuxcs . y
KOMITETCHIIUU . . HABbIKOG 8 YeNOM 00CMAMOUHO . y 3HAHULL, YMeHUll, HAGLIKOS U
SHAHUL, YMEHU, SHaHUU, YMeHUl, .
(MHIMKaTOpa 071 peuteHusi NPAKMU4ecKux Momueayuu 8 NOIHOL Mepe
HABbIKOG HEOOCMAMOYHO OIS HABLIKOG U MOMUBAYUL 8 YETIOM
JIOCTHIKCHUS (npogheccuonanvrvix) 3a0au, HO 00CMamouHo 05 peueHus
Peuenst RPaKmuyecKux 00CMamouHo 05l peuleHus.
KOMIICTEHITUH ) mpebyemcst 0ONOIHUMENbHAS CHLOJNCHBIX
(npogpeccuonanvhwvix) 3a0au CMAHOAPMHBIX NPAKMUYLECKUX
IPaKmuxa no OONbUUHCEY NPAKMUYecKux
(npogheccuonanvruvix) 3a0au
NPAKmu4ecKux 3a0au (npogheccuonanvruix) 3a0ay
YpoBeHb
c(hopMHPOBAHHOCTH
KOMITETCHIIUN N . N
1L Huzkuit Hwuxe cpennero Cpennuit Bricokuit
(nHIUKaTOpa
JIOCTHYKCHUS

KOMIIETEHIIHH)




IIIxana oneHkKn PE3yJIbTaTOB O6y‘lCHI/I$I IO AUCHUIIIIMHC!

YpoBeHb chopMHPOBAaHHOCTH KOMIIETCHIIUN
(MHAMKATOpA TOCTHXKCHHS KOMIIETEHITHHN )

CUCTEM HAa OCHOBE
AHAITUTUKA OOJIBIINX
AHHBIX

OOJIBIINX TaHHBIX

OOJIBIIINX JaHHBIX

OOJIBIIINX JTaHHBIX

Kox 3aIIaHUpOBAHHbIE Bricokuii Cpenunuit Hwuxe cpennero Huzknii
MHJIHUKATOpa pe3yJIbTaThl [lxana oueHuBaHuA
JNOCTUKCHUS o0y4eHus 1o
HEYI0BJIETBOPH-
KOMITCTCHIHMH AUCIIHIUIAHE OTJINYHO XOPOILO YIOBJIETBOPUTEIBHO yA p
TEJNBHO
3a4TEHO HE 3a4TEHO
Kong xommerennun: [1K-6
3HATH:
METOIOJIOTHIO 3HAeT METOJOJIOTHIO U | 3HAET OCHOBHYIO | 3HAeT 0a30By10 | ypOBEHb 3HaHUIl HUXKE
IIPUHLINATIBI MIPUHLIMIIBI METO/I0JIOTUIO U | METOJOJIOTUIO U | MUHUMAaJIbHOTO
PYKOBOJCTBa PYKOBOJICTBA MMPOEKTOM | IPUHLUIBI PYKOBOJCTBA | IPUHIMIIBI  PYKOBOJCTBA | TpeOOBaHMS,
IIPOEKTOM I10 10 CO3aHMUIO, MPOEKTOM IO CO3/IaHUIO, | IPOEKTOM 110 CO3JaHHIO, | JOMyCKaeT  IpyObie
CO3aHHIO, MONJEPIKKE U MOJIICPKKE U | HOIJCPKKE U | ouMOKH
MOJJIEPXKKE U HCIIOJIb30BAHUIO MCIIOJIb30BAaHUIO MCIIOJIb30BaHUIO
HCIIOJIb30BaHUIO KOMIUIEKCHBIX CUCTEM | KOMIIJIEKCHBIX CHCTEM Ha | KOMIUIEKCHBIX CHCTEM Ha
[TK.6.1 KOMIUIEKCHBIX Ha OCHOBE aHAJIUTUKU OCHOBE AQHAJIUTUKU | OCHOBE AQHAIUTUKH

cneuupuky chep u
oTpacien, TS
KOTOPBIX
peanu3yeTrcsi MPOEKT
110 aHAJIUTUKE
OOJNIBIIINX JAHHBIX

cneuuuky chep u
oTpacieu, s KOTOPBIX
peanuszyercs MpoeKT IO
aHAJTUTUKE  OOJIBIIHNX
JTAHHBIX

3HAeT B OCHOBHOM
cneupuky chep U
oTpacieu, I KOTOPBIX
peann3yeTcsi MPOeKT Mo
aHaAJINTHUKE 0O0JIBIINX
aHHBIX

3HaeT Ha 0a30BOM YpOBHE
crnenuduky cdep u
oTpacied, il KOTOPBIX
peanu3yercss MpOeKT IO
AQHAJIUTHKE 00BIINX
JTAaHHBIX

YPOBEHb 3HAHHUI HUXKE

MHHHUMAJILHOTO
TpeboBaHUs,
JOMyCKaeT  TpyObie
OIIOKU




YMETh:

peuarh 3aga4v 1o | IEMOHCTPUPYET JIEMOHCTPUPYET HE chopmMupoBaHO
PYKOBOJICTBY YBEpPEHHBIC YMEHUS | CTaHIapTHBIE YMEHHUS | IEMOHCTpUPYET 0a30BbIC | yMECHHE pemiaTh
KOJIJIGKTUBHOM pemarb  3aJadyd 1O | pemaTh 3aJ1a9u 10 | YMEHUS peliaTh 3aa4u 1o | 3aa4u 10
MIPOEKTHOMN PYKOBOACTBY PYKOBOJICTBY PYKOBOJICTBY PYKOBOJACTBY
JIEATCILHOCTBIO IS | KOJUICKTUBHOM KOJIJICGKTUBHOM KOJIJIEKTUBHOW MPOEKTHOM | KOJUIEKTUBHOMN
CO3/1aHus, IIPOECKTHOM IIPOECKTHOMN JEATEIBHOCTBIO JUIsL | IPOEKTHOM
MOJAEPIKKH U | IeSITeIHLHOCTHIO IS | ACATEIBHOCTRIO JUISL | CO3JaHUsl, TOMJACPKKH H | AEATEIbHOCTBIO  JJIA
HCIIOIL30BaHUS CO3J1aHus, OJACPKKHU U | CO3/IaHUsl, MOANECPKKA U | UCTIOIb30BAHMS CO3JaHus, MOAICPKKU
KOMIIJIEKCHBIX HCITOJIb30BAHUS HCITOJIE30BaHUS KOMIIJICKCHBIX CHCTEM Ha | U HCITOJIE30BaHUS
CHCTEM Ha OCHOBE | KOMIUICKCHEIX CHCTEM | KOMIUICKCHEIX CHCTEM Ha | OCHOBE AHAJIMTHUKN | KOMIUICKCHBIX CHCTEM
AHAJIMTUKKA OOJIBIIMX | HA OCHOBE AaHAJUTHKH | OCHOBE AHAJIUTUKHU | OONBIINX JaHHBIX Ha OCHOBE aHAJIMTHKH
JTAHHBIX OOJIBIINX JaHHBIX OOJIBIIINX JAHHBIX OOJIBIINX JTaHHBIX

OreHOYHbIE MaTEepPHAJIbl sl IPOBEACHUS TEKYIEro KOHTPOJIS YCIEBAeMOCTH M MIPOMEKYTOUHOM aTTecTaluu npuBeieHsl B [IpunoxkeHnn Kk paboueit
porpaMMe TUCHUIUIMHBL. [I0nHblid KOMNIAEKmM 3a0aHUll U Mamepudanos, HeoOXooumbvlX 015 OYEHUBAHUS De3VIbmamos o0yueHus no Oucyuniume,
XpaHumcs Ha kageope-pazpabomyuxe 6 OYMANCHOM U IJIEKMPOHHOM BUOE.



6. YueOHO-MeTOAMUYECKOE M MH(POPMALIMOHHOE O0ecTieYeHHe TUCHHUILTNHBI

6.1. YueOHO-MeTOANUIECKOE 00€ecTIeUeHHe
OcHoBHas JIUTEPATYPA

Kon-Bo
Bun n3nanusa Mecto
Ne Anpec SK3EMIUII-
Haunmeno- (yueOHUK, W3JIaHMUs, I'on
n/ | ABTOp(BI) AJIEKTPOHHOTO| POB B OHO-
BaHUE yaeOHoe W3JIaTeNbC| U3IaHus
i HocoBHe, 1p.) TBo pecypca JNOTEKE
> AP- KDY
DneMeHTa
pHast
Teopus
aHanM3a u
A.H. https://e.lanb
CTaTHCTUY yeOHOe CIIG. :
1 | [TnoTHUK eCKoe 31100061/16 Tans 2016 | ook.com/boo
OB k/72992
MOJIETTUPO
BaHUE
BpPEMEHHBI
X pSJIOB
Kak CIIPaBOYHOE
YCTPOCH W3JIaHHAe
Python.
Ian aos https://ibooks
Xappuco | pazpabotu CIIb. : .ru/reading.ph
2 2019 L
H, M. HKOB, [Mutep p?productid=
MporpamMm 359217
UCTOB U
UHTEpECY
IOIIMXCS
J1oTIOTHUTEILHAS JIUTEPATYPaA
Bua uznanus Kon-Bo
AL Mecro
Ne (yueOHUK, Anpec AK3EMIIS-
Haumeno- U3JaHus, T'on
n/ | ABTop(bl) yaeOHoe ANEKTPOHHOTO| POB B OUO-
BaHUE W3JIaTENbCTB | U3/IaHUs
i noco0Owue, o pecypca JNOTEKE
Ip.) KI'9Y
Heliponn Hay4yHOE
b€ CETH, U3JIaHue
TCHETHYEC M. : https://ibooks
PyTkoBc .
KHe ["opsiuas .ru/reading.p
1 | kas, 2013 o .
Jlanyra aITOPUTM JVHUS - hp?productid
bl U Tenexom =334029
HEYCTKHE
CUCTEMBI
Heliponn | mpousBoxct 2
BI€ CETH BEHHO-
OcoBckn
i JUISt MPAKTUYECK M.:
2 | = 00paboTk | oe m3ganue | OuUHAHCH U 2004
Cranucn
1 CTaTUCTHKA
aB
- uHpopmail
208




6.2. UnopmannonHoe odecrneyenune
6.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

1/ HaumeHnoBaHme 37IEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika

i

1 | OnexrpoHHO-0MOIMOTEUHAs cucteMa «JIaHby https://e.lanbook.com/

2 | DnexTpoHHO-0MOIMOTEUHAs cucTeMa «ibooks.ruy https://ibooks.ru/

3 | OnexkrpoHHO-0MONMMoTeuHas cucremMa «book.ru» https://www.book.ru/

5 | Ilopran "OtkpeiTOoe 0OpazoBanue” http://npoed.ru

6 | Enunoe okHO mocTyna k 06pa3oBaTenbHBIM pecypcam http:/window.edu.ru

7 | HayuHas anexTpoHHas Oubnuorexa http://elibrary.ru

Omnnaiin-kypc “lIpuknagHoe NpPOrpaMMHpPOBAHME HA | hitps://openedu.ru/course/urfu/

8 | ssbike Python”. PYAP

9 | Real Python Tutorials https://realpython.com

10 | Jake VanderPlas. Python Data Science Handbook https://jakevdp.github.io/Pytho
nDataScienceHandbook

11 | Jeroen Janssens. Data Science at the Command Line https:// Www.datasmenceattbeco
mmandline.com/
https://www.deeplearning.ai/wp

Andrew Ng. MLOps: From Model-centric to Data-centric | =

12 | AT content/uploads/2021/06/MLO
ps-From-Model-centric-to-
Data-centric-Al.pdf
https://spark.apache.org/docs/la

13 | Spark SQL, DataFrames and Datasets Guide test/sql-programming-
guide.html

14 | 'yrn Akanemus https://scholar.google.ru/

6.2.2. Ilpodheccronanpable 0a3bl TAHHBIX

Ne Pexum
HanmenoBanne npoeccnoHanbHbIX
1/ 6 Anpec JOCTYyTIa
0 a3 TaHHBIX
OdunmanbHBII HHTEPHET-IOPTAI IPABOBOM http://pravo.gov.ru
1 uH OpMAIIH http://pravo.gov.ru
CrpaBouHas paBoBasi cUCTEMaA http://consultant.ru
2 http://consultant.ru
«Koncynprant [lmroc»
CrpaBouHO-IIpaBOBas CCTEMA http://garant.ru
3 http://garant.ru
I10 3aKOHOJATENbCTBY PD
A Applied Sciepcq & Technology Source. http://search.ebscoho | http://search.ebsco
EBSCO publishing st.com host.com
5 | Wiley Online Library http://gnlinelibrary.w http://pnlinelibrary
iley.com/ wiley.com/




6.2.3. MadopMaioHHO-CIPaBOYHBIE CUCTEMBI

Ne
o/ HanmeHoBaHre MHPOPMALIMOHHO- Anpec Pexum
I CIPAaBOYHBIX CUCTEM J0CTyIa
1 | Hayunas snektpoHHas 6ubmuoreka http://elibrary.ru http://iuhbrary.
. i http://www.rsl
2 | Poccwmiickas rocynapcTBeHHas OMOIMoTeka http://www.rsl.ru u
MexayHapoaHas pedeparuBHas 0a3a JaHHBIX ) http://www.zb
3 Hay4HbBIX u3ganuii zbMATH http://www.zbmath.org math.org
http://
4 MG)KILYHapO,I[HaHUped)e.paTI/IB.HaH 0a3a MaHHbIX http:// link.springer.com | link.springer.c
Hay4HBIX u3fganuii Springerlink om
N http://w—ww.uc
5 | OGpa3oBaTenbHbIi MOpTAI http://www.ucheba.com
heba.com

6.2.4. JIneH3MOHHOE U CBO6OI[HO PacnpoCTpa”HiICMOC IIPOTrpaMMHOC obecIeyeHne JAUCTTUITIIMHBI

HaumenoBanue PexBuzuthl
No Crioco6 pacmipocTpaHeHus
IPOTPaAMMHOTO MIOJITBEPIKTAIOTIIHX
/o (JTMIIEH3MOHHOE/CBOOOTHO)
obecrieueHus JIOKYMEHTOB
Windows 7 | [lonp30BaTenbCKas ONEpalMOHHAS No2011.25486 o1
1 | IIpodeccuonanbhas cucreMa
28.11.2011
(Pro)
2 | Visual Studio Express I/IHCpr'MeH”E co3nanust ~ Web | https://visualstudio.micr
MPUIIOKCHUN osoft.com/ru/vs/express/
3 Bbpayzep Chrome cCeIi(I:/ITeMa EEI;IEKEGTI/I Hq)opé\l/[a?;?onqaff https://www.google.com
paysep P /intl/ru/chrome/
PYCCKOSI3BIYHBIN MHTEPHET).
. CBoOoanbIl BeO-Opay3ep https://www.mozilla.org/
4 | bpaysep Firefox ru/firefox/new/
[TakeT OGUCHBIX TPHIOKECHUH.
1?(? HI/IeMmHB;ITSL Hof;ifl’; Hzm LI(':TT:IIE https://www.openoffice,
5 | OpenOffice FUIEP P org/ru/download/index.h
¢dopmar OpenDocument. tml
OdunmanbHO TOIACPKUBACTCS HA
wiargpopmax Linux
6 | Adobe Acrobat [Taket mporpamm https://get.adobe.com/ru/
reader/
7| LMS Moodle OT10 coBpeMeHHoe mporpammHoe | https://download.moodle
obecrnieueHne .org/releases/latest/

7. MaTtepuaibHO-TEXHUYECKOe o0ecredeHne TUCHUNIHHbI

Ne Bit yueGHoii HanmenoBanue cnenuaibHBIX OcHaIeHHOCTD CHEUAILHBIX
n/ y MIOMEILEHUH U MOMEILEHUH IS MMOMEIIEHUN U TOMEILEHUH
paboThI
I CPC st CPC
180 1mocamoYHBIX MECT, JIOCKA
YueOHast ayTuTopus AJis
JIeknmmoHHbBIE . ayAUTOpHAs, aKyCTHUYECKasi CUCTEMA,)
1 MPOBEJCHUS 3aHITUN
3aHATH MIPOCKTOP, YCHIMTENIb-MUKIIED s
JeKuoHHoro tuna B-103 o
CUCTEM TPOMKOW CBS3U, SKpaH,|




Ne B yueGHofi HaHMeHOBElHHe CreLMaIbHBIX OCHaH_[eHHO(\:’TB CHeLUATbHBIX
PaGOTHI IIOMEIIEHUH U OMEIIEHUH ISl MIOMEIIEHUH U TOMELIeHU I
1l CPC st CPC
MHUKPO(QOH, MUHHKOMIIBIOTED,|
MOHHUTOpP,  TOJKIIOYEHHE K CETH|
"NHTepHer", 10CTyN B JIEKTPOHHYIO
1H(}OpPMaLIMOHHO-00pa30BaTEIbHY IO
cpeny
44 mnocamounsix Mecta (20 1o
HeHTpy - 24 mo Kparw), [d0CKa
ydyeHu4eckas, MoHoosok (10 mir.),
VYuebnas naboparopus B-617 MOAKJIIOYEHUE K ceTu «MHTepHeT?,
JOCTYT B ANEKTPOHHYIO
nH(pOPMaIMOHHO-
00pa30BaTEIBHYIO CPEIY
46 mocagoyHBIX MeCT (24 1o LUEeHTpPY
+ 22 1o kparo), A0CKa yueHU4ecKasi;
MOHOOJIOK (12 mIT.), TOIKITIOUYCHHE
Kk cetu «MHTEepHeT», nocTyn B
JIEKTPOHHYI0  MH(OpPMAIIMOHHO-
00pa30BaTEIBHYIO CPEIY
Crenanu3upoBaHHas yuebHas
MeOeinb Ha 30 mocaJI0YHbIX MECT,
30 KOMIBIOTEPOB, TEXHUYECKHE
cpeactBa oOydeHHs (MyJIbTHMe-
JUWHBIA  MPOEKTOpP, KOMIIBIOTEP
(HoyTOYyK), SKpaH), BHUIEOKaMephbl,
IporpaMMHOe obecrieueHue
Crneunanu3upoBaHHas MebeTb,
KOMIbIOTEpPHAsI TEXHUKA
C  BO3MOXHOCTBIO  BBIXOJAa B
YurtanbHbIN 3271 OUOTHOTEKN WuTepuer u obecreyeHreM
JOCTyTIa B 2OUOC,
MYJIbTUMEIUNHBIN MIPOEKTOP,
9KpaH, MPOrpaMMHOE 00eCTICUCHUE

[IpakTnueckue
3aHATUA

Jlabopartopust B-619

KomnbroTepHsliit kitacce
¢ BeixoqoM B MuTepuet B-600a

CamocrosiTensH
3 | as pabota
oOyuJatomerocs

8. Oco0enHocTn opraHu3anvu 00pPa30BATEJbHON JeATEJbHOCTH VIS JHMI €
OrPAaHUYEeHHBIMYU BO3MOKHOCTAMM 310POBbs U HHBAJIHU/I0OB

Jlvna ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) n nHBauabl UMEIOT BO3MOKHOCTb
OecrpernsATCTBEHHO MepeMeIaThes U3 OJHOrO yueOHO-1a00paTOpPHOTro KOpITyca B Ipyroi, MOAHATHCS Ha
BCE ITAXHU y4eOHO-Ta00paTOPHBIX KOPITYCOB, 3aHUMATHCS B YIEOHBIX M WHBIX MMOMEIICHUSIX C YIETOM
0cO0EeHHOCTEH NCUXO(U3NUECKOro pa3BUTHUSI U COCTOSIHUS 3/J0POBbSI.

Jia obydenust nun ¢ OB3 v MHBaNUAOB, UMEIOLIUX HApYLIECHUS OMOPHO-IBUraTEIbHOTO
amnmapara, oOecreueHbl YCIOBHUs OeClpensaTCTBEHHOTO JOCTyNa BO BCe Y4eOHbIE MOMELICHMS.
Wudopmanus o crenuaibHBIX YCIOBHUSX, CO3MaHHBIX Ui oOywaromuxcs ¢ OB3 u mHBanmmmos,
pa3MmellieHa Ha caiite yHuBepcurera www//kgeu.ru. Mimeercss BO3MOKHOCTh OKa3aHUsI TEXHUYECKON
MIOMOIIIY ACCUCTEHTOM, a TAKXKe YCIYT CYpAONEPEBOIUUKOB U TU(IIOCYPIONIEPEBOTIHKOB.

Lna adanmayuu k eocnpusmuio auyamu ¢ OB3 u unsanuoamu c HapyuwleHHbIM CyXOM
CNpagoyHo20, y4ebHO20 Mamepuaia no OUCYUNIuHe 0becneuus8aiomcs ciredylouue YcaoGusl:

- On1A Jyyuiell OpueHmayuu 8 ayoumopuu, NPUMeHsIOMCs CUSHANbL ONOGEUjeHUsl O Hayane U
KOHYe 3aHAMUL (CTI0BO «360HOK» NUUIEMCS HA O0CKe),



- BHUMAHUeE C1ab0CabIUaUIe20 00YHarwWe20Cs NPUBLEKAeM st Ne0d2020M HeeCcmom (Ha nievo
KAA0emcst pyKa, 0CyWecmensnemcs Hepe3koe NoXaonvléanue),

- pazeoeapueas ¢ 00OYHaArWUMCs, Nedazocuyeckull pabomHuK CMOMPUM HA He2o, 2080PUM
SACHO, KOPOMKUMU NPEOTIOHCEHUAMU, 00eCneyUBas 603MOHCHOCHb YMeHUs No 2y0am.

Komnencayus 3ampyonenuil peueoco u uUHMeNIeKMyaibHO20 pa3eumusi CiaboCablulaujux
00yyaOwWuUxXcsa NPOBOOUMCs. NYymem:

- UCNONb308aHUSL  CXeM, OUAepamm, PUCYHKO8, KOMNbIOMEPHLIX Npe3eHmayuil ¢
2UNEPCCHLIKAMU, KOMMEHMUPYIOUWUMU OMOeTbHble KOMIOHEHMbL U300PadCeHUs;

- pecylsipHO2O NPUMEHEHUs. VIPAXCHEeHUU Ha 2paguyeckoe 6blOeNeHUue CyuecmeeHHbIX
NPUSHAKO8 NPEOMEMO8 U SI8TIeHULL

- obecneuenus 03MONCHOCIU OJIsL 0OYUAIOWe20Csk NOYUUMb AOPECHYI0 KOHCYIbMAayulo no
9NEeKMPOHHOU NOYmMe no mepe HeobX0OUMOCIU.

s aoanmayuu x eocnpusmuro auyamu ¢ OB3 u uneanudamu ¢ napywenusmu 3peHust
CHPAasouH020, Y4eOH020, NPOCBEMUMENbCKO20 MaAMepuand, npedyCMOmpeHH020 00pa306amenlbHOU
nPOSPAMMOLL NO BLIOPAHHOMY HANPAGIEHUIO NOO2OMOBKU, 00eCNeuU8aromcst Cledyuue YCiosus:

- gedemcs adanmayus oguyuarbHozo cauma 6 cemu Humeprem ¢ yuemom 0coObix
nompebHocmell UHBATUOO8 NO 3PEHUI0, 0DeCne usaemcs Haludue KpynHoupu@pmoso cnpagoyHou
unpopmayuu o pacnucanuu y4eOHviX 3aHAMulL,

- nedazoeudeckull pabomHux, e2o cobeceOHUx (npu HeooXoOUMOCmu), NPUCYMCMEYrwue Ha
3anAMUU, NPEOCMABIAIOMC 00YUAIOWUMCS, NPU IMOM KAXHCObLU pA3 HA3LIBAEC MOM, K KOMY
neoazozuyeckuti pabomHuK oopaujaemcs;

- Oelicmsus, Jcecmvl, nepemeujeHuss nedazocuyeckoeo paboOmHUKA KOPOMKO U 5CHO
KOMMEHMUPYIOMCSi;

- newammuas uH@opmayus npedoCmasisiemcs KpynHoiM wpugmom (om 18 nynkmos),
MOMANbLHO 038YHUBAEMCSL,

- obecneuusaemcs HeOOXOOUMbIL YPOBEHb OCBEUEHHOCMU NOMEWEHU,

- IPe0O0CmMasIAemcst 03MONCHOCIb UCNOTIL308ANb KOMILIOMEPDL 80 8PEMSL 3AHAMULL U NPABO
3anucu 00vACHeHUll Ha OUKMOGOH (N0 AHCeNanUuIo 00YHarUUXCs).

Dopma nposedenusi mexkywel u npomesrcymounou ammecmayuu 0 ooyuarowuxcs ¢ OB3 u
UHBANUO08 ONpedensiemcs nedazo2uieckum pabomHuKoM 8 COOmeemcmeau ¢ y4eoHvim naanom. Ilpu
Heobxooumocmu ooyuarouemycs ¢ OB3, uneanudy ¢ yuemom ux uHOUBUOYAIbHBIX NCUXOPUUYECKUX
ocobenHocmell 0aemcs 803MOACHOCTb NPOUMU RPOMENCYIMOUHYIO AMMECMAYUI0 YCMHO, NUCbMEHHO
Ha bymace, NUCbMEHHO HA KOMNblomepe, 8 hopme mecmuposanus u m.n., 1bo npedocmasisiemcs
OdononHumenvHoe epems 0Jisl NO020MOBKU OMeEemda.
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1. Ilessb ¥ 32724 TEKyLIero KOHTPOJISA M IPOMEKYTOYHOH ATTECTAIMM CTYICHTOB

no qucuuniuie «CopTUBHBIH AaHAIH3 TAHHBIX»

Llenv mekyweeco xowmpons - CHCTEMAaTH4ecKas IPOBEpKAa CTENEHH OCBOCHMS
OporpaMMbl TUCHMITINHBI « CIIOPTUBHBIN aHAIM3 JaHHBIX», YPOBHS C(HOPMHUPOBAHHOCTU

3HAHUM, YMEHUH, HABBIKOB, KOMIIETEHIINI HA TEKYIINX 3aHATHIX
3aoauu mexyweco KOHMpoOsL:

1. onpenenenvie MHAMBHIYATBHOTO YUeOHOTO PEWTHHIA CTYIEHTOB;

2. CBOEBPEMEHHOE BBITNIOJHEHUE KOPPEKTHPYIOIMX JEHCTBHI MO COAEPIKAHMIO U
OpraHu3aIMyu Tporecca 00ydeHus; OOHApPYKEHHE W YCTpaHEHHE MPOOEIOB B YCBOCHUU

y4eOHON JUCITUTITHBL,

3. IIOATOTOBKH K HpOMC)KyTO‘IHOfI aTTCCTalluH.

B Teuenuwe cemectpa Npu H3YYEHUU JUCUUILIMHBI PEATU3yeTCs KOMILJIEKCHAS
CUCTEMa MO3TAMTHOTO OIICHUBAHMSI YPOBHS OCBOCHHS — OaJITbHO-PEUTHHTOBAs cUCTEMa. 3a
KQKJIbIN BUJT YICOHBIX ACHCTBUHN CTYACHTHI IMOJIYUYaIOT OMPEICICHHOE KOJIMUECTBO 0alIOB.

B Tedenue cemectpa cTyieHT MokeT HabpaTh 10 60-Tu 6ayLIoB.

Lenv npomescymounon ammecmayuu - MPOBEPKA CTEIIEHU YCBOCHHUS CTYJIEHTAMHU
yu4eOHOTO Marepuana 3a BpeMsl HM3Y4YCHHUs AMCLUUIUIMHBI, YPOBHSA C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH [TOCIIE 3aBEPIICHUS U3YUEHUsI TUCHUIUIMHBI. ATTECTal|s IPOXOAUT B (hopme

3a4era.
3aoauu npomedscymouHot ammecmayuu:
1. ompeneneHre YPOBHS YCBOSHUS Y4EOHON NUCIUTUIHHEI;
2. ompeesieHue YpoBHSI CPOPMUPOBAHHOCTH KOMIICTCHITHIM.

2. OcHOBHOE coJlep:KaHNe TEKYIero KOHTPOJIsi M IPOMEeKYTOYHOM aTTeCTAlli CTYAeHTOB
B pesynbrare msyueHus aucuMmianHbl «CIIOPTUBHBIA aHAIU3 AAHHBIX» (HOPMUPYIOTCS

CJICAYIOMUC KOMIICTCHI NN UM UX COCTABJIATONIHNE:

2.1. OcHOBHOE cOoep:KaHNE TEKYIIer0 KOHTPOJIA

Konpr CopeprkaHue OIIEHOYHBIX 3aJaHUN JIJIS
KOM- COBOKYITHOCTB 0’KHJaeMBbIX pe3yIbTaToB oOpa3oBaHUs BBISIBJICHUS COOPMUPOBAHHOCTH KOMIICTCHLHIE
eTeH- CTYJACHTOB B (l)opMe KOMIETCHI MU 11O 3aBCPUICHUN MOAYJISA / BazoBsrit HpOﬂBHHyTBIfI BhICOKHiT
~ OCBOCHUS NUCHUIIIINHBI
1012071 YPOBEHB YpOBEHb YPOBEHb
Pewenue
Peenne HPaKTUYECKOTO
[TK-6.1. OcymiecTBIseT pyKOBOJCTBO MPOEKTOM TIO Pewlenne  |IpakTUYECKOTO P
3a71aHus
[IK-6 IIOCTPOCHUIO KOMIUIEKCHBIX CUCTEM HA OCHOBE AHAJIUTUKH | IpaKkTHYec- 3aJjaHus, HaHZ[I/ICElHI/;C
KOr'o 3agaHusAa HaIrtmcaHue
OOJBIINX TAHHBIX B PA3IMYHBIX OTPACIISIX ut OTUETA, OTBETHI
oryera
Ha BOIIPOCHI

2.2. OcHOBHOe cofiep:KaHue NPOMEKYTOUYHOI aTTeCTALMHU CTY/ICHTOB

K C 6 COHCp)KaHI/Ie OLCHOYHBIX 3aJaHUN OJId
ObI OBOKyHHOCTL OXUJACMBIX pefyHBTaTOB 0 paSOBaHI/IH BBISIBJICHUS Cq)OpMI/IpOBaHHOCTI/I KOMIIETEHIH
KOM- CTyHeHTOB B (l)OpMC KOMIIETECHIIUHU I10 3aBepH.ICHI/II/I MO,IIyJIf[ / v “ “
. BbazoBriii [IponBuHyTHIN Bricoknii
IICTCHIUN OCBOCHHUA OUCHUIIIINHBI
YPOBEHB YPOBEHB YPOBEHBb
IIK-6.1. OcyiecTBaseT KOBOJICTBO MPOEKTOM IIO
yim py A p Pemrenue Pemrenue Pemrenue
[1K-6 IIOCTPOEHUI0  KOMIUIEKCHBIX CHCTEM Ha OCHOBE . N N
Keiica Keiica Kelica
AHAJIMTUKYU OOJIBIITNX JAHHBIX B PA3JIMYHBIX OTPACIIIX




3. OueHouyHbIe cCpeacTBa /UIA TeKyLIero KOHTPOJS YCIeBAeMOCTH H
MPOMEKYTOUYHOI aTTecTallMU MO0 UTOraM OCBOEHHUS THCHHILIMHBI

n/n |HaumeHoBaHME KOMIIOHEHTHI Kpurepuu oneHku MaxkcumanbHoe
qrCcI0 0aioB
1 [IpakTnueckue 3aHATUA - 4 | BLINOJIHEHME 3a0aHus 8 OAIIOB 15 OGammoB 3a
3aHATHSA oopmieHne BbIBOIOB 4 Oasia Ka)KJ10€ 3aHATHE
OTBETHI HA BONPOCHI 3 Oasuia 60 6an10B
2 Pemenue keiica PaCKpBIThl TEOPETHUECKUE MPEATOCHUIKH 40 6a10B

monenu 10 GayuioB

MPOBEACHO MOJICTTUPOBAHUE, TOIYUYCHBI
OIICHKH TapameTpoB mojenu 20 6amios
MPOBe/IeHA OIIEHKA MPUTOJHOCTH MOEIN
U OIICHKa 3HAYUMOCTHU KO3()(PHUIIMEHTOB
10 6amnoB

HUTOI'O 100 6amx0B

Cooeporcanue npakmuyeckux 3a0aHuil

IIpakTuyeckoe 3ananme 1. 3agaum oOydyeHuss Oe3 yuuTeJsi: NMOHMKEHHE Pa3MEpPHOCTH,
KJIacTepu3anus

[IpucoenuauTech K copeBHOBaHMIO Ha muiarhopme Kaggle.com, 03HaKOMBTECH C ONIHCaHUEM

JTAHHBIX.

1. TIpoBeawTe MEepBUYHBIN aHAIN3 JAHHBIX COPEBHOBAHHUS

2. BononHuTe NpeABAPUTEIbHYIO 00paOOTKY JaHHBIX

3. Hcnonb3yss METOI TJIaBHBIX KOMIIOHEHT, YOEIUTECh B I11€J1€COO0PA3HOCTU CHUKECHUS
pa3sMepHOCTH, BEIOEPUTE ONTUMAIBHOE KOJTMYECTBO TJIaBHBIX KOMIIOHEHT

4. PaccunTaTh r1aBHBIE KOMIIOHEHTHI U AaTh UM XapaKTEPUCTHKY.

Hcnonb3ys MOJMy4YeHHblE TIJIaBHbIE KOMIIOHEHTBI, IIPOBECTH  HEPAPXHUECKYIO

KJIACTEPHU3ALNI0 M TIOCTPOUTH JAeHAporpaMMy. Onpenenuts ONTHMaIbHOE KOJIUYECTBO

KJIaCTEPOB.

6. Hcnonp3ys mmerommecst B Scikit-Learn MeToasl KilacTepu3aliu, KJIACCH(QHUIMPOBATH
00BEKTHI pa3IMYHBIMU METOJIAMH.

7. lIpoaHamu3upoBaTh pe3ysbTaThl

e

IIpakTuyeckoe 3aganue 2. Mogeau MAIIMHHOTO 00y4eHHs /ISl pellIeHUs] 3a/1a4 perpeccuu
[TpucoenuuuTeCch K COpeBHOBaHUIO Ha M1atdopme Kaggle.com, 03HaKOMbBTECH C OIMCAHUEM
JTAaHHBIX.

[TpoBennTe NEpBUYHBINA aHATIN3 TaHHBIX COPEBHOBAHUS

BrinonHuTe npeaBapuTeabHy0 00padOTKy JaHHBIX

[TpoBecTu KOppeNAMOHHBIN aHaIu3. BHIIBUTH KOJITMHEApHBIE (PAKTOPHI.

Hcnionb3yst OuOIMOTEKY Sfatsmodels W METOJ TOMIArOBOTO HCKIIOYCHHS, OTOOpaTh
dakTopsl B Mojenb (He 3al0ynpTe mpo cBoOOaHBIA uieH!!). YyecTh pe3yabTaThl
KOPPEJSALHMOHHOIO aHAIN3a.

PaznenuTh BHIOOPKY Ha TPEHHPOBOUHYIO U TECTOBYIO cirydaitHbIM(!!) oOpa3om.
OOy4uTh MOZIETH Ha TPEHUPOBOYHOM BHIOOPKE.

Paccuurats 3Hauenue omm6ok MSE u RMSE u R? st TPEHUPOBOYHBIX TAHHBIX:
Paccunrarh 3nauenue ommook MSE 1 RMSE u R2mj1st TeCTOBBIX TaHHBIX:

HOBTOpI/ITB maru 5-7 HECKOJIBKO pa3 (OTAENbHBIN KO/ MUCATh HE HAJ0 — IPOCTO HECKOJIBKO
pa3 3amycTuTh). UTO MOXKHO CcKa3aTh IO MOBOAY MOCTPOEHHON Moienu?
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9. Kakwue (hakTopsl BOILUIM B MOJEINb (CIOBaMH, a HE UMEHAMU NIEPEMEHHBIX)?
10. 3anmncaTs MOOEID

11. [TocTpouTh aHAIOTUYHYIO MOJI€]Ib METOJOM I'PAJUEHTHOTO CITyCKa.

12. Ouenntp, Kakoit MeTo] OoJee 3P (HEeKTUBEH.

13. JlaTb 5KOHOMHYECKYIO HHTEPIPETAINIO KOAPPHUIIMEHTAM PETPECCUH.

14. .Ilpoananu3upoBaTh pe3yIbTaThl

IIpakTnueckoe 3aganue 3. MoaeJu MaIMHHOIO OO0y4YeHHMsl /UISI pelleHHsl 3aaa4
KJIaccH(pUKaAIMU
[TpucoenuuuTeCh K COpeBHOBaHUIO Ha Muatdopme Kaggle.com, 03HaKOMbTECH C ONMCAHUEM
JTAaHHBIX.
1. IIpoBeauTte mepBUYHBIN aHAIN3 JAHHBIX COPEBHOBAHUS
2. BreinonHHUTE IpeBapUTENBbHYI0 00pa0OTKY JaHHBIX
3. IlocTpouTh MOZEH JOTUCTUYECKON PETPECCUU. Y UTHUTE, YTO B MOJIEIH JOJKHBI OCTAaThCS
TOJIBKO 3HaYMMBblI€ (PaKTOPBI.
Kakwue ¢akTops! BouM B MOJIENb (CJI0BaMU, a HE UMEHAMU NIEPEMEHHBIX)?
3anucarb MOJEIb
[TomyuuTts pacueTHble 3HAUECHUS
[Ipoananu3upoBaTh METPUKHU KaueCTBA MOJEIU
JlaTb 5KOHOMHYECKYIO HHTEPIPETAINIO KOAPPHUIIMEHTAM PETPECCHH.
JIpoananu3upoBaTh pe3yabTaThl
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IIpakTuyeckoe 3ananue 4. Heiiponnbie ceTn
[IpucoenuHuTecs K copeBHOBaHMUIO Ha muiathopme Kaggle.com, 03HaKOMBTECH C ONIHCAaHUEM
JTAHHBIX.
1. Ckomupyiite 6a30Boe pemeHre 1 3aIyCTHTE €r0 y ceO0sl.
2. W3mensis mo0ble MmapaMeTpbl apXUTEKTYphl HEUPOHHOW CETH WM TapaMeTphbl
00y4eHUs HEHPOHHOW CETH TOCTUTHYTh HAUOOJBIIIETO Ka4eCTBA MOJICIIH.
3. Bama nenp JOCTUTHYTh KaueCTBa MOJIETIM Ha TECTOBBIX JaHHBIX (.9 U BhIIIIE.

Bonpocwt 0152 noozomoexku k 3auemy no Kypcy «AHanu3 epemeHHbix paooey

1. Ha3oBute KIJIt0OYEBBIE TUIIBI JAHHBIX, KOTOPHIE MOTYT OBITh B 33aJ]auaX MHTEICKTYaIbHOTO
aHaJmM3a JaHHbIX.

3. HazoBuTe 3amauu, KOTOpbIE MOTYT pemaThCs MpuU OOydeHHEe MoJele MallMHHOTO
oOyueHwus ¢ yuuresneMm. [IpuBeanre mpuMepsl Takux 3ajad.

4. Ha3zoBuTe OCHOBHBIE 3Tallbl PEIICHUS 33Ja4 UHTEJUIEKTYaIbHOTO aHallu3a JaHHbIX.

5. Onumwre, Kakyl MpeaBapUTENbHYI0 00pabOTKy M IOATOTOBKY JAHHBIX HEOOXOIMMO
MIPOBECTH MPH padboOTe ¢ 3a/1auaMy Ha U300PKECHHSIX.

6. Kakuie HHCTpYMEHTBI U MOJIEIH MOAXOAT AJis pabOThI C MU300paKEHUSIMU ?

7. Onumwure, Kakylo MpeIBapUTENbHYI0O 00paObOTKy M TOATOTOBKY JTAHHBIX HEOOXOIMMO
MpOBECTH Ipu padoTe ¢ 3aJjauaMy Ha TAaOTUYHBIX JaHHBIX.

8. Kakue HHCTpYMEHTBI M MOJICIH MOJIXOAST AJIsi paOOTHI C TAOJUYHBIMU JAHHBIMU?

9. OnuiuTe KIIOYEBbIE METPUKU KayecTBa MOJIEJIe MAIIMHHOTO O0YYEeHHUs NPU pELIeHUH
3amaun kinaccudukanuy. Kakue U3 HUX HE YyBCTBUTENBHBIE K HECOATaHCUPOBAHHBIM
TAHHBIM?

10. OnummmTe KII0YeBble METPUKHU Ka4yeCcTBa MOJIEIeH MAIIMHHOTO O0YyUYeHUs IIPH PeLICHUH
3aJ]auu perpeccun

11. Onwummte nporecc BoIOOpA MPU3HAKOB, KOTOPHIE TIOJOKUTEIBHO BIIHSIIOT HA KA4e€CTBO
UTOTOBOM MOJIEIM MAITMHHOTO O0Yy4eHUSI.
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Jlnst yero Hy’>kHa OIIEHKA KauecTBa Mojenu. Kakue moaxoisl K MPOBEPKE KayecTBa

Mojenel Bol 3HaeTe? HazoBute mpemmyniecTBa U HEAOCTATKH OCHOBHBIX IMOJIXO/I0B.

Onummre ycTpolcTBO UCKYCCTBEHHOTO HEMpOHa

OnumuTe porece 00yueHus: HCKYCCTBEHHOTO HEMpoHa

Onumure QyHKIUU aKTHBAIMHM, KOTOpbIe BbI 3HaeTe. [IpoBenuTe WX CpaBHUTENbHBIN
aHaJINu3

OnummuTe yCTpOMCTBO MOJIHOCBSA3HON HEUPOHHOM CETH.

Kakue 3amaun moxer pemiath HelipoHHas ceTb? Kak M3MEHSIETCSl BBIXOJHOM CIIOW U
(GYHKLMS aKTUBAIlUK Ha BBIXOJHOM CJIO€ B 3aBHCHMOCTH OT pelIaeMoi 3a1auu?
OnumuTte mporecc oOydeHus: HEMpoHHOW ceTh. Ha ueM ocHOBaH MeToa 0OpaTHOTO
pacnpocTpaHeHHs! OMNOKU?

Pacckaxxnure mpo METpUKHM KayecTBa HEMPOHHBIX CETEH [UIsl PELICHUS Pa3IngHbIX 3a1ad.
[IpoBeauTe CpaBHUTENBHBIA aHAIN3

Pacckaxkure npo QyHKIMM MOTEph HEHPOHHBIX CETEH IS pEeIICHUs pa3IMyHbIX 3a]ad.
[IpoBenuTe CpaBHUTEIBHBIN aHATU3

Uro Takoe nepeoOyueHne HeipoHHoi cetn? Kakue mMeTosl 60pbOBI ¢ IepeoOydeHrneM
BbI 3HaeTe? Kak MOXXHO BBIIBUTH (DakT nepeoOyueHus?

Kakne runep mapaMerpbl HeWpoHHOW ceTu Bbl 3Haere? Ha yrto onm Biustor? Kak
IPOMCXOIUT Ipoliecc moadopa Tumnep napameTpon?

Yro Takoe rpaaueHTHbIH cmyck? Onummre Kak paOoTaeT TpaJueHTHBIA CIYCK U
CTOXaCTHYECKUM I'PaAUCHTHBIN CITyCK.

Onwumure HeoOX0AUMBIE CBOMCTBA (DYHKIIHIA OIIMOOK, At KOTOPBIX MOXKHO MIPUMEHUTD
rpauE€HTHBINA CITYCK.

Kakne mMomudukanum rpaMeHTHOTO Ciycka Bbl 3HaeTe? [IpoBeamrte cCpaBHUTEIHHBIN
aHaIu3 MOJU(pUKAUNA TPaluEHTHOTO CITycKa

Onumure HEAOCTaTKAMHU MOJHOCBS3HBIX HEHPOHHBIX CETEM Il pelIeHus 3ajad
00paboTKK N300pAKEHHIA.

Onumure ycTpolicTBO CBEPTOYHON HEUPOHHOM CETH.

Onwumure NpUHIKUN pabOThl CBEPTOUYHOTO CIOSI.

Jlis yero HyXHbI si7pa B cBepToUHOM ciioe? Kak onu nogoduparorcs?

Kak npoucxoaut npotecc nepenoca o0yueHusi B CBEPTOUHBIX HEHPOHHBIX CETSIX?
Kakue coBpeMeHHbIE apXUTEKTYpbl HEHPOHHBIX CeTel i pelieHus 3a1ad oOopaboTKH
n300paxeHuii BbI 3HaeTe? [IpoBeauTe KpaTkuid CpaBHUTEIBHBIN aHAIH3.

Ilpumep munogozo Keiica 011 npogedeHUs RPOMENCYMOUHOI ammecmayuu

[IpucoenunuTecs K copeBHOBaHMUIO Ha muiatopme Kaggle.com, 03HakOMbTECH C OMMCAHUEM

JTAHHBIX.

1. CaenaTp npeanoaoKeHUE O NOAXOAAIIEM METoIe (METOAaX) MOAEIUPOBAHMSI JTAHHBIX
2. TlocTpouTs MOJENb, TOJYYUTh OLIEHKH ITApAaMETPOB MOJENH

3. OImeHHTh Ka4eCTBO/TIPUTOTHOCTH MOJICITH

4. IlomyuuTh pacyeTHbIE 3HAUECHUS

5. TlocTpouTh rpaMKy UCXOAHBIX U PACUETHBIX IaHHBIX (HAa OJHOM Irpaduke)
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