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1. Henau ocBOeHUS TMCHUILTAHBI

K oCHOBHBIM I1€JISIM OCBOSHHUS TUCIUTIINHBI « MeToIbI pabOThI ¢
OTKPBITHIMH JIAaHHBIMU» OTHOCHUTCS: (DOPMUPOBAHKE Y CTY/IEHTOB HEOOXOIMMON
TEOPETUUYECKON 0a3bl M MPAKTHYECKUX HABBIKOB, KOTOPBIC ITO3BOJIAT BCECTOPOHHE
¥ CUCTEMHO IMTOHUMATh COBPEMEHHBIE MPOOJIEMBI IPUKIATHON MaTEMAaTUKH U
uHpopMaTuku, mpodIeMbl 00pabOTKH U aHATN3a HHGOPMAIIHHU, a TAKXKE
pa3pabaThIBaTh M aHAJIM3UPOBATH KOHIICTITYAIbHBIC U TEOPETUYECKUE MOJICIH TTPU
pEIIeHN HayYHBIX U MIPUKJIAAHBIX 3371a4 B 001aCTH HHPOPMAITMOHHBIX
TEXHOJIOTUH.

K ocHOBHBEIM 3a1a9amM TUCIUIUIAHBI « METObI paOOTHI C OTKPBITHIMH
JAHHBIMI OTHOCSITCSI:

o chOpMHUPOBATH 1IETOCTHOE MPEICTABICHUE O COBPEMEHHBIX MPodIeMax
aHajau3a U 00pabOTKU OOJIBIINX JAHHBIX;

o MOMOYb OBJIAJICTh OTIBITOM Pa3pa0dOTKH M aHAIN3a KOHIENTyIbHBIX U
TEOPETUYECKUX MOJeNIed TPHUKIAJAHBIX 3a7a4 aHaiu3a OOJIbIIUX JIaHHBIX C

npuMeHeHueM moaenei Data Mining.

2. Mecto mucuumiiaabl B cTpykrype OITOII
JIucuuIuiiHa OTHOCUTCS K YUCITYy Y4E€OHBIX AUCIUIUIMH GOpMHUpPYEMbIe
y4aCTHUKaMU 00pa30BaTENIbHBIX OTHOIIEHUH YacTH JucMIImHbI 0 BEIOOPY
CTyZieHTa « DJIEKTUBHBIE JUCIUIUINHBD) OCHOBHOM NpodeccruoHaIbHOM
o0pa3oBaTeIbHON MPOrPaMMBI.
JlucuuIuiiHa B3aMMOCBSI3aHa JIOTHYECKH U COJIEPKATEIBHO-METOIUYECKH CO

CIEAYIOIUMU JUcHuIIMHamMu U npaktukamu OITOIL:

o AJTOpUTMUYECKOE MTPOTPaMMUPOBAHHUE;

o Beb-pa3paboTka Ha CTOpOHE KIIMEHTA;

o Be6-pa3paboTtka;

o CepBepnas BeO-pa3paboTKa;

o WMupekcupoBaHue TEKCTOB U MHGOPMAITMOHHBIHN MTOUCK;

o OcHOBBI pa3pabOTKU BUPTYAIILHOU U JIOMIOJTHUTEIBLHON PeaIbHOCTH;



o Pa3zpaboTka MOOUIIBHBIX U BEO-TIPUIIOKEHHI;

o OcnoBs pazpabotrku KHC.

3. HepequL IJIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyqe}mﬂ mo IMCuOMIlJIMHe,

COOTHECEHHbIE ¢ MJIAHNPYEMbIMH Pe3yJbTATaAMH 0CBOEHUsI 00pa30BaTeIbLHOM

NPOrpaMmbl

B pesynpTate OCBOGHUS AUCHUIUIMHBI Yy oOydaromuxcs (GopMupyroTcs

CICAYIOIHNC KOMIICTCHIINH U JOJIKHBI OBITH AOCTUTHYTHI CIICAYIOIIUC PC3YJIbTAThI

oOy4eHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHITUH.

Kona HaumeHnoBanue NuaaukaTopsbl IVIAHUPYEMBbIX
KOMIIETEHIIUHN KOMIIETEHIIUH pe3yJabTAaTOB 00y4eHHS 10
AUCUMILIHHE
YK-1 CrocobeH oCyIIeCTBIISATh VYK-1.2. YMmers:
ITOHUCK, KpI/ITI/IquKI/Iﬁ AHaAJIn3 U aHAJIM3UPOBATH U
CHHTE3 HHGOPMAIHH, 5 CHCTEMATH3HPOBATh
PUMEHSITh CUCTEMHBIN PasHOPOTHBIC JAHHBIC.,
NOAXOJ JJIS pELIEHUS
MOCTaBJIEHHBIX 337124
YK-2 CrniocobOeH onpenensiTh KpyT VK-2.1. 3uars:
3a7a4 B paMKax [TOCTAaBJIEHHON | HeoOXOMUMBIE IS
LIeJIM U BBIOMPATH OCYILLECTBIICHUS
ONITHMAJIbHBIC CIIOCOOBI UX HpO(l)eCCHOHaHBHOf/'I
peeHus, NCXOHA U3 NEATENbHOCTH NPABOBBIE HOPMBI.
JEUCTBYIOIIUX MPABOBBIX
HOPM, UMEIOIINXCSI PECYPCOB U
OTpaHUYECHUMN
I1K-3 CniocoGeH oCyIeCTBIATh [TIK-3.1. 3naTs:
YIIPaBJICHUC ITPOCKTAMU B BO3MOKHOCTH
obmactu UT Ha ocrose MH(OPMALIMOHHBIX CHCTEM.
MOJIYYEHHBIX TUIAHOB ITPOEKTOB
B YCJIOBUSIX, KOT/Ia IPOEKT HE
BBIXOJIUT 32 MIPEAEIb
YTBEPKJIECHHBIX TapaMeTPOB
[1K-4 Cnoco6eHn BoIMOAHATE paboThl | [1K-4.2. YMmeTs:

0 CO3/1aHMI0 (MOIU(DUKALIUN)
u conpoBoxaeHuto NC,
aBTOMATHU3HUPYIOIIMX 3aJauu
OpraHU3alMIOHHOTO
ynpaBJeHUs U Ou3Hec-
IPOLIECCHI

aHAJIU3UPOBATH HAYYHO-
TEXHUYECKYIO JIUTEPATYPY,
WU3BJICKATh U3 HEE CBEIACHMUS,
HEOOXOIUMBbIE VISl PEIICHUS
IMOCTaBJICHHOMU 3aJa4H.




B nporiecce ocBoeHus 06pa3oBaTebHON TPOrpaMMbl JAHHBIE KOMIICTCHITHH,
B TOM YKCJIE MX OTJEJbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCS TMOATAIHO B XOJI€
OCBOECHUSI OOy4YarOIMMHCS JUCHUUIUIMH (MOJYyJeH), MPakTUK B COOTBETCTBUM C

y4eOHBIM TUTAHOM U KaJIeHJapHbIM Ipa@uKoM yueOHOTo mpolecca.

4. CTpyKTYypa U coJeprKaHue TUCHUIIIMHBI
OO6mmas TpyA0eMKOCTh TUCIUTUTHHBI COCTABIISIET 5 3a4CTHBIX SMHHMIIBI, T.C.
180 akamemmueckux 4yaca (u3 HuX 106 yacoB — caMocTosITeNIbHAS paboTa
CTYJCHTOB).
Paznespl AMCHUIIIMHBI U3yYal0TCS HAa YE€TBEPTOM Kypce B CEIbMOM

cemecTpe, (hopma NpoOMexXyTOYHOM aTTeCTalluU - IK3aMEH.

Copep:xanue 1M CHUTIAHBI

1. O6paboTka JaHHBIX C UCITOIb30BaHUEM OnOIMoTekn Pandas

OcHoBHBIE BO3MOXKHOCTH OnbnoTeku Pandas: 3arpyska u BeiOopka
JTAHHBIX, arPETUPOBAHUE JJAHHBIX, HOpMAJIU3aIUs JaHHbBIX.

2. Buzyanuzanus JaHHBIX U UX aHATU3

OcHoBHBIE BUBI TPaUKOB sl OTOOpaKEHUS TAHHBIX: JUATPAMMBI
paccesiHus, pa3Maxa, THCTOTPAMMBI, SIIOPHI, 0TOOPAKEHNE TPEXMEPHBIX JTAaHHBIX,
O0TOOpa’KeHHUE MOCIIEeI0OBATEILHOCTEH. DIIeMEHTHI TpaduKa: OCH, JIETeH 1A,
HaJnmMcu. MeToIbl CHUKEHHUS pa3MEPHOCTH MTPOCTPAHCTBA MTPU3HAKOB: METO/
TJIaBHBIX KOMITIOHEHT, MHOTOMEpHOE IKanupoBanue, t-SNE, UMAP.

3. Knaccudukarus qaHHbIX

JIunelinble METO/IbI KJacCU(PUKAIIMY JAHHBIX: JIMHEHHAS U JTOTUCTUYECKasI
perpeccusi, SMV. MeTozbl, OCHOBaHHbBIE Ha IEPEBbSIX NPHUHATUS PELICHHUS, B TOM
qucie, METOJ cirydaitHoro jeca. Merox k Gmmkaimux coceneit. MeTo bl
OycTHHTa ¥ CTEKKMHTA. METOTIbI OIIEHKH Pe3yJIbTaTOB KIACCU(UKAITUU: TOUHOCTD,
nonHoTa, f-mepa, ROC-AUC, marpuia ommooxK.

4. Knacrepuzaluys JTaHHBIX



Merton k-cpennux, ciekTpaibHas Kiactepusaius. MeToipl, OCHOBaHHBIC Ha
OLICHKE IUIOTHOCTH PACIpEAEIICHUS TOUEK B IPOCTPAHCTBE. METOIbI OLIEHKH
TOYHOCTH KJIACTEPU3ALUU.

5. OOpaboTka TEKCTOB Ha €CTECTBEHHOM SI3bIKE

Jlekcuuecknii 1 CUHTAKCUYECKUI aHAJIN3 TeKCTOB. [1oHATHS ITpocTpaHCcTBa
MIPU3HAKOB JIJISl TEKCTA. 3a/1a4yu 00pabOTKH TEKCTOB: BhIICTICHNE UMEHOBAHHBIX
cymHocTel, pakroB. Knaccudukaius u kiactepusaius TeKCTOB. TeXHOIOTuu
Word2Vec, Glove.

6. OGpaboTka u3oOpaxeHui

OcHoBHBIE opMaThl XpaHeHUs1 U300pakeHuil U ux oranuusi: BMP, PNG,
JPG, GIF. Metoasl BHECEHHS] U3BMEHEHUN B U300pakeHusi. MeTO bl BhIICIICHUS
oOyacTeil n300pa)keHus MpU MOMOIIIH KiacTepuzanuu Touek. bubnuorexku Python
s paboThl ¢ n3o0paxkeHussmMu. bubdianoreka OpenCV u MeTo 61 00padOTKU
n3o0paxenui B sklearn.

7. «llmoTHBICY» HEUPOHHBIC CETU

buonunveckne u HCKyCCTBEHHbIE HEUPOHHBIE ceTH, HEMPOH MakKamioka u
[IutTca, nepcentpoHn, cetn Koxonena. [IoHATHS TOPOrOBOro 3jaeMeHTa u
byukiuu. [IpuMeHeHne HEHPOHHBIX CETEH MJIs peleHus 3aa4 Kiaaccupukaiuu u
npeoOpa3oBaHUs TaHHBIX.

8. I'myOuHHOE 00yueHre HEeHPOHHBIX CeTel

[TonsiTue CBEPTKU B HEMPOHHBIX CETAX, CBEPTOUHBIE HEUPOHHBIE CETH.
BBenenue o0paTHOI CBSA3U B HEMPOHHOMU CETU, PEKYPPEHTHBIE ceTU. Bubl
CBEPTOUYHBIX U PEKYPPEHTHBIX HEUPOHHBIX ceTeil. [TocTpoeHne apXuTeKTypbl

HEWPOHHOM CETH IS PELICHUS TPUKJIIAIHBIX 3a1a4.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH
Metoauka npenoiaBaHus JUCHUIUTMHBL « MeTo bl pabOThI C OTKPBITHIMU
JAHHBIMI TIPEAYCMATPUBAET UCIIONH30BAHUE CIEAYIOMUX (OPM MPOBEACHUS
3aHATHUM:

° MOCECILICHUE JICKIIUI;



o BBITMIOJTHEHHE J1a00paTOPHBIX padoT;

o WHIMBUyaJIbHbIE ¥ TPYNIOBBIE KOHCYJIBTAIIMH CTYJCHTOB C
MPENo/IaBaTEIIEM.

CamocrosTenbHas BHEayAUTOPHAs padoTa CTYJJ€HTOB COCTOUT U3 aHaIu3a
MaTepHAaJIOB JIEKIIUNA, CAMOCTOATEIILHOMY OCBOCHHUIO YaCTU MaTepHalia, a TaKkxke

IIOATOTOBKH K HpOMe)KyTO‘{HOﬁ aTTeCTallii BO BPEM 3K33,M€H3L[PIOHHOI>1 ceCcCum.

6. OnleHOYHBIE CPeICTBA /I TEKYIero KOHTPOJIA YCIeBaeMOCTH,
NPOMEKYTOYHOH ATTECTAIMM M0 MTOraM OCBOEHHUS TUCHHUILVINHBI U Y4eOHO-
MeToAu4YecKoe obecreyeHue caMOCTOATEIbHOMH PadoThl CTYAEHTOB

B mponecce oOyyeHus HCHONB3YIOTCSA CIEAYIOIIME OLEHOYHBIE (POPMBI
CaMOCTOSITETILHOM PabOThl CTYJIEHTOB, OIEHOYHBIE CPEACTBA TEKYIIErO KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEXKYTOUHBIX aTTCCTAIIHI:

o nabopaTopHbie pabOThI, SK3aMEH.

6.1. ®oHI OLIEHOYHBIX CPEJICTB JIJIf MPOBeJIeHUs MPOMEKYTOYHOIM
aTTecTAIMH O0YYAKOIMIUXCS MO AUCHUIIHHE «MeToabl padoThl C
OTKPBITHIMHU TAHHBIMH»

6.1.1. [lepeyeHb KOMIETEHIIUHN C YKA3aHUEM ITAIOB UX (POPMUPOBAHUS B

IPOIECCe OCBOCHHSI 00pa30BaTEIbHON MPOTPAMMBI.

B pesynbTaTe 0cBOCHUS TUCIUTIITUHBI POPMUPYIOTCS CIIECTYIONTNE

KOMTICTCHITHH:
Kon B pe3yJabTaTe ocBoeHHMs 00pa30BaTebHON POrPAMMBbI
o0y4yarouuiics 10J15KeH 00J1a1aTh
KOMIIETeHIIUH
YK-1 Crioco6eH OCymIeCTBIATh MOUCK, KPUTHYECKUN aHAIINU3 U
CUHTE3 HHPOPMAIINH, TPUMEHSITh CUCTEMHBINA TTOIXO/T IS
peIeHus TOCTaBICHHBIX 3a/1a4
YK-2 CrniocobOeH onpenensiTh KpyT 3a/1a4 B paMKax MOCTaBICHHOU
LEJIU U BBIOWPaTh ONTHUMAaJIbHBIE CITIOCOOBI UX PEIICHHUS, UCXOIS
U3 AEUCTBYIOLIUX [IPABOBBIX HOPM, UMEIOLINXCS PECYPCOB U
OrpaHUYECHUMN
[1K-3 Crioco0eH OCyIIECTBIATh YIPABIECHUE IPOEKTaMU B 00J1aCTH
WT Ha 0CHOBE MOJyYEHHBIX TUIAHOB IPOEKTOB B YCIOBHSIX,




KOTrJa IMPOCKT HC BBIXOAUT 3a MPCACIIbI YTBCPKICHHBIX

apaMeTpoB

[1K-4

Cnoco0eH BBINOTHATH pa0OThI MO CO3IaHUI0 (MOAUDUKALINN) U
conpoBoxeHno NC, aBToMaTU3MpyOLIUX 3a/1a4u
OpraHU3alMOHHOTO YIPaBIEHUS U OU3HEC-TIPOIIECCHI

B nporiecce ocBoeHus 00pa3oBaTesibHON TPOrpaMMbl JaHHBIE KOMIIETEHIIUH,

B TOM YHCIC HX OTACIBHBIC KOMIIOHCHTEI, (bOpMI/Ip}IIOTCH IIO2TAIIHO B XOJ€

OCBOCHHMHA O6y‘{aI-OIHI/IMI/IC}I JUCHHIITIMHBI B COOTBCTCTBHH C y‘{e6HBIM IIJIaHOM H

KaJICHIapHbIM I'pa(h)uKOM y4eOHOro Iporecca.

6.1.2. OnucaHue NMoka3aTeJeid ¥ KpUTEpHEB OLIEHMBAHMSI KOMIETEHIIHIA,

(])opanyeMblx 0 UTOraM OCBOCHHUHA JUCHUIIJIMHBI, OIIMCAHHUE IIKAJI

OLlCHUBaHUA

IToka3zarenem OLICHUBAaHUA KOMHGTCHHI/Iﬁ Ha Pa3IM4HbIX JTallaX HX

(bopMHUpOBaHUS SBISETCS JOCTHKEHNE 00yUYalOIUMHUCS TUTAHUPYEMBIX pE3yIbTaTOB

06y‘-IeHI/I$I IO AMCHUIIIINHE.

IToxa3zarenn

Kpurepun oueHuBanus

2

3

4

5

VYK-1. CriocobeH ocymecTBISITh MOUCK, KpUTHIECKUN aHATTU3 U CHHTE3 HH(POPMAIIHH,
MPUMEHATh CUCTEMHBIN MOAXO/ JIJIsl PEIICHUsI TOCTABJICHHBIX 3a1a4

VK-1.2. YmeTs:
aHAJIU3UPOBaTh U
CHUCTEMaTHU3UPOBAT
b Pa3HOPOJIHbIE
JaHHbIE.

OO6yuarommmiics
JIEMOHCTPHPYE
T TIOJTHO®
OTCYTCTBHE
WITH
HEJO0CTAaTOYHO
e
COOTBETCTBHUE
MaTepHaTy
JUCITUTLIAHBI
3HAHHIA,
YKa3aHHBIX B
MHANKATOpax
KOMIIETECHIIU I
JUCIUTUIAHBI
«3HaTH» (CM.
m. 3).

OOyuarommiics
JEMOHCTPUPYET
HETIOTHOE
COOTBETCTBHUE
CIEIYIOIINX
3HAHUI,
yKa3aHHBIX B
HWHJUKAaTOpax
KOMIIETEHITHI
JHUCIATIINHEI
«3HaTh» (CM. II.
3).
Homyckatorcs
3HAYUTEIbHbBIC
OIIINOKH,
MPOSIBISETCS
HEJI0CTATOYHOCT
b 3HAHUMH, IO

OO6yuarommmiics
JEMOHCTPUPYET
JaCTUYHOE
COOTBETCTBHUE
CJIeTYIOIIIUX
3HAHUI,
yKa3aHHBIX B
WHANKATOpax
KOMIICTCHITUM
JCHIUTUTHBI
«3HaTh» (CM. II.
3). Ho

JIOTTY CKaIOTCS
HE3HAYUTEIbHBI
¢ OIINOKH,
HETOYHOCTH,
3aTpyAHCHUS
npu

OO0yuarommiics
JEMOHCTPUPYET
TIOJTHOE
COOTBETCTBHUE
CJIe Ty FOTITIX
3HAHUH,
YKa3aHHBIX B
WHANKATOpaxX
KOMIIETEHITHHI
JTUCITUTUTAHBI
«3HaTh» (CM. II.
3). CBoboaHO
orepupyer
npruoOpeTeHHBIM
Y 3HAHUSIMU.




psany
IMOKa3aTelei,
oOydaromuics
HCIIBITHIBAET
3HAYUTEILHBIE
3aTpyTHCHUS
npu
OTICpUPOBAHUN
3HAHUSAMU TIPH
UX IepeHoce Ha
HOBEIC
CUTYAIINH.

AHATTUTHYECKUX
OTepaIHsX.

YK-2. CiocobeH onpeaensaTs KPyr 3a7ad B paMKaX IMOCTABJICHHOM [IeJIN B BRIOMPATH
ONTUMAaJbHBIE CIOCOOBI MX PEIICHUS, HCXO/I U3 JEHCTBYIOMIUX MPABOBBIX HOPM, UMEIOIIIUXCSI
pPECYpPCOB U OrpaHUYEHUI

VK-2.1. 35aTh:

HEeoOXOAUMBIE IS

OCYHICCTBJICHUA

npoeCCUOHATIBHO
U JIeITeIbHOCTH
MIPABOBBIC HOPMBL.

OO6yuarommiics
JIEMOHCTpPHUPYE
T IIOJIHOE
OTCYTCTBHE
W
HEJI0OCTaTOYHO
e
COOTBETCTBHE
Marepuaity
JIACIUTITUHBI
3HAHMUIA,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETEHIIU I
JIACITATITUHBI
«3HaTby» (cMm.
m. 3).

OO0yuarommiics
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CIEIYIOIINX
3HAHUIA,
YKa3aHHBIX B
WHJUKATOpax
KOMIIETEHIINH
JIACITATIIHHEI
«3HaTh» (CM. II.
3).
Homyckarorcst
3HAYNTCIbHBIC
OIINOKH,
MPOSIBISETCS
HEJIOCTaTOYHOCT
b 3HaHUH, IO
pAny
MoKa3aTenei,
oOyygaromuncs
HCIIBITHIBACT
3HAYUTEILHBIE
3aTpyAHEHUS
pu
ONEPUPOBAHUU
3HAHUSMU TIPU
UX MEpeHoce Ha
HOBBIE
CUTYyallHH.

OO6yuarommiics
JEMOHCTPHPYET
YaCTHUYHOE
COOTBETCTBUE
CJIETYIOIINX
3HAHUIA,
YKa3aHHBIX B
WHANKATOpax
KOMIETEHINH
TUCTIATLTAHBI
«3HaTh» (CM. II.
3). Ho
JOITYCKAIOTCS
HE3HAYUTEIbHBI
€ OIMOKH,
HETOYHOCTH,
3aTpyTHEHUS
npu
AHATUTHICCKUX
oTeparusx.

OO0yuarommiicst
JEMOHCTPUPYET
MIOJTHOE
COOTBETCTBHUE
CJICTYIOIINX
3HAHHH,
yKa3aHHBIX B
WHINKATOpaXxX
KOMIIETEHIINH
JUCITUATLINHBI
«3HaTh» (CM. II.
3). CBoboaHO
orepupyer
npruoOpeTeHHBIM
Y 3HaHHSIMHU.

[1K-3. CniocobeH ocymiecTBIATh ypaBieHue npoekramu B oonactu T Ha ocHOBe
MOJTYYEHHBIX TUIAHOB ITPOCKTOB B YCIOBUSX, KOTJIA TPOEKT HE BBIXOUT 3a MPEIEIIbI
YTBEP)KJCHHBIX ITapaMeTPOB




T1K-3.1. 3uats:
BO3MOKHOCTH

MH(POPMALIMOHHBIX

CHUCTCM.

OOyuaromuiics
JIEMOHCTPHpPYE
T IIOJIHOE
OTCYTCTBHUE
WIH
HEJ0CTaTOYHO
e
COOTBETCTBHUE
MaTepuaiy
JUCLUIUIAHBI
3HaHUIA,
YKa3aHHBIX B
MHAMKATOpax
KOMITETEHIINI
JUCLUIUINHEI
«3HaTBH» (CM.
m. 3).

OO6yuaronuiics
JIEMOHCTPHUPYET
HEIOJIHOE
COOTBETCTBHUE
CIEAYIOIIMNX
3HAHHIA,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHLIN I
JUCITUATITUHBI
«3HaTh» (CM. .
3).
Honyckatorcs
3HAYUTEILHBIC
OIINOKH,
MIPOSIBIISIETCS
HEJI0OCTAaTOYHOCT
b 3HAHWI, IO
pany
IoKa3aTelei,
oOy4aromuics
WCIIBITHIBACT
3HAUUTEIbHbIE
3aTpyAHCHUS
npu
OTIEPUPOBAHUH
3HaHUSMU MIPU
WX TIEPEHOCe Ha
HOBBIE
CUTYaIiH.

OOyuaromuiics
JTEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CJIeIYIOIINX
3HAHHI,
yKa3aHHBIX B
WHIUKATOpax
KOMIIETCHIIU I
JTUCITUTUTUHBI
«3Hatby» (CM. M.
3). Ho

JIOITY CKaroTCA
HE3HAYHUTEIIbHBI
¢ OIIMOKH,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHATUTHYECKUX
oTepaImsX.

OO6yuatronmiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHUE

[ (13 % 0111704
3HAHHH,
yKa3aHHBIX B
WHIWKATOpaXxX
KOMIIETEHLIN I
JUCTTUTUTAHBI
«3HaTh» (CM. .
3). CBoboaHO
ornepupyer
npUOOpETEHHBIM
U 3HAHUSIMU.

[TK-4. Cioco6eH BBIMOTHATE pabOThI MO co3/1aHnt0 (MoauduKaIum) u cornpoBoxaenuto UC,
ABTOMATH3HPYIOMIMX 3a7]a491 OPTaHU3AI[MOHHOTO YIIPABJICHUS U OU3HEC-TIPOLIECCHI

I1IK-4.2. YMmeTh:
aHATM3UPOBATh
Hay4HO-
TEXHUYECKYIO
IuTepaTypy,
H3BJIEKATh U3 HEe
CBEJICHHS,

HEOOXOUMBIE IS

peLeHus
[OCTaBJICHHOM
3aJ1a4H.

OObyyarommumiics
JIEMOHCTPHPYE
T TIOJTHOE
OTCYTCTBHUE
Win
HEJ0CTAaTOYHO
e
COOTBETCTBHUE
MaTepuany
JACITUTUTAHBI
3HAHUIA,
YKa3aHHBIX B
WHIANKATOpaX
KOMIETEHIH
JUCITUTLIAHBI
«3HaTby» (cM.
m. 3).

OO0yuarommwmiics
JIEMOHCTPHUPYET
HEIOJIHOE
COOTBETCTBHUE
CIEAYIOIIMNX
3HAHHI,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHLIN I
JUCITATITUHBI
«3HaTh» (CM. .
3).
Homyckatorcs
3HAYUTENbHbIE
OIINOKH,
MPOSIBIISIETCS
HEJ0OCTAaTOYHOCT
b 3HAHHUH, 10

OObyyaromwiics
JTEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
CJIEIYIOIIUX
3HAHHUM,
yKa3aHHBIX B
WHIUKATOpax
KOMIIETEHIIU I
JTUCITUTUTHBI
«3HaTby» (CM. 1I.
3). Ho

JIOITY CKaloTCA
HE3HAYUTEJIbHbI
¢ OIIMOKH,
HETOYHOCTH,
3aTpyAHCHUS
pu

OO0yuaromumiics
JIEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHE

[ (13 % 0111704
3HaHUMH,
yKa3aHHBIX B
WHHKATOpax
KOMIIETEHLINI
JACTTUTUTAHBI
«3HaThy (CM. .
3). CBoboaHO
orepupyer
MpUOOPETEHHBIM
Y 3HAHUSIMU.




pany aQHATUTUYECKUX
MoKa3aTesiei, onepauusx.
oOydaromuics
UCIIBITHIBACT
3HAYUTENbHbIC
3aTpyAHCHUS
npu
OTIEPUPOBAHUH
3HAHUSIMU [IPU
WX TIEPEHOCe Ha
HOBBIE
CUTYaIliH.

[[lxama oueHWUBAHUA PE3YJIBTATOB MPOMEXKYTOUYHOM aTrTecTalum u €€
OIMCaHME:

DopMa NPOMEKYTOYHOM aTTECTALMM: IK3AMEH.

[TpomexyTouHas aTTecTanus o0yJaromuxcs B popme 3K3amMeHa MPOBOAUTCS
0 pe3yJibTaTaM BBITIOJIHEHHUS BCEX BUOB YUCOHOM pabOThI, MPETyCMOTPEHHBIX
y4€OHBIM TUIAHOM I10 JJAHHOW JUCHUIUIMHE, IPU YTOM YUUTHIBAIOTCS PE3YJIbTAThI
TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH B TeueHHUe ceMecTpa. OlieHKa CTeTeH!
JOCTHKEHHUS 00yJarOITUMHUCS TUTAHUPYEMBIX PE3YIbTaTOB 00YUCHHS 110
JUCIUIIIMHE TPOBOAUTCS NPENOAABATENEM, BEAYIIIUM 3aHATHS 110 JTUCIUIIIINHE
METOJIOM 3KCIIEPTHOM OLeHKU. [10 uTOram mpomMeXyTo4yHOM aTTeCTaluy 10
JUCIUIIJIMHE BBICTABIISIETCS OI[EHKA «OTIIMYHOY, «XOPOIIIO»,

«YAOBJICTBOPUTCIIBHO» HIIN «HCYAOBJICTBOPUTCIIBHO.

HIxaJja oneHUBaHUA Onucanne

BrinonHeHs! Bce 00s13aTesIbHbIE YCJI0BHUS MOATOTOBKH
CTYAEHTA K NPOMeKYTOYHOM aTTeCTAlMH, IPEyCMOTPEHHBIE
IpOrpaMMoi TuCHUIUIMHBL. CTYJEHT 1EMOHCTPUPYET
COOTBETCTBHUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTesIM,
OtnnyHO IIPUBEICHHBIM B Ta0JIMIIaX, ONEPUPYET NPUOOPETEHHBIMU
3HAaHUSIMH, YMEHUSMH, HaBbIKaAMU, IPUMEHSAET X B CUTYyalLUsAX
MIOBBIIEHHON CIIOKHOCTH. [IpH 3TOM MOTYT OBITH AOMYIIICHBI
HE3HAYUTENIbHbIE OUIMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU
NepeHoce 3HaHUI U YMEHHI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.

BeinosHeHs! Bce 00s13aTe/IbHbIE YCI0BHS MOAT0TOBKH
Xoporo CTY/IeHTA K NPOMEKYTOYHOH aTTeCTAllUM, IPEAYCMOTPEHHbBIE
porpaMMoil 1ucuuIuIuHbL. CTYJEHT J1EMOHCTPUPYET




COOTBETCTBHUE 3HAHUI, YMEHUI, HABBIKOB MTOKA3aTENSM,
MPUBEJICHHBIM B TAa0JIUIIAX, OTIEPUPYET MPUOOPETEHHBIMU
3HaHUSMHU, YMEHUSIMHU, HaBbIKaMH. B TO e Bpems Ipu OTBETE
JOTYCKAaeT HECYIIECTBEHHBIC MOTPEUTHOCTH, 3a1a41 PEIIACT C
HEJI0YeTaMHM, HE BIUSIOIIMMH Ha OOIIMI X0/ pelIecHUsI.

Brinonnens! Bce 00s13aTesIbHbIE YCJI0BHSA MOATOTOBKH
CTYJE€HTA K MPOMEKYTOYHOM aTTeCTAIMH, IPETyCMOTPEHHbIC
nporpaMMon AUCHUIUIMHBL. CTyAEHT 1€MOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB TTOKA3aTEIISIM,
MIPUBEJICHHBIM B Ta0JIHIIaX, ONEPUPYET TPUOOPETEHHBIMU
3HaHUSIMHU, YMEHUSIMHU, HaBbIkamMu. Ho moka3piBaeT HeriIyOoKHe
3HAHUSA, IPU OTBETE HE JAOIMYCKAET rPyOBIX OLIMOOK WIIH
MIPOTUBOPEYHH, OJTHAKO B (POPMYTHPOBAHUN OTBETA OTCYT-
CTBYET JIOJKHAS CBSA3b MEXK/y aHAJIU30M, apryMEHTalUen U
BBIBOJIAaMH, B PEIICHUH 33729 MOT'YT COJICPIKAThCS rPyObIe
omuOKu. [[71s1 momy4eHus mpaBUILHOTO OTBETA TPEOYIOTCS
YTOYHSIOIIUE BOMPOCHI.

Y 10BIETBOPUTEILHO

He Brinonnens! 00s3aTenbHbIC YCJI0BUS MOATOTOBKHU CTY/IEHTA
K MPOMEKYTOYHOM aTTeCTAIMM, IPETYCMOTPEHHbBIE
nporpammon aucuumuinabl, MJIN cTyneHT neMoHCTpupyeT
HETMOJIHOE COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB
MIPUBEICHHBIM B Ta0JIMIIaX, TOMYCKAIOTCS 3HAUUTEIIbHbBIE
OIITMOKH, MPOSIBIISIETCS OTCYTCTBUE 3HAHUI, YMEHUI, HABBIKOB
0 psiAy MOKa3aTeNei, CTYICHT UCTIBITHIBAET 3HAYUTEIbHBIC
3aTpyAHEHUS TP ONIEPUPOBAHUY 3HAHUAMHU U YMEHUSIMH.

HeynoBnerBoputensHo

7. YueOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecrevyeHne
AUCIHUATIIMHBI
7.1. OcHoBHas JuTEpaTypa
1. UYepnebies, C. A. OcHoBbl nporpammupoBanus Ha Python : yuebHoe
nocobue nnsi By3oB/ C. A. UepubimeB. — MockBa : W3patensctBo HOpaiit,
2023. — 286 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-14350-8. — Texkcr
a7eKkTpoHHbIH  //  OOpazoBarenbHass 1uatdpopma FOpaift  [caiit]. —

URL: https://urait.ru/bcode/519949

2. AHanu3 na"HbIX : yaeOHuK a1t By3oB / B. C. Mxurapsia [u ap.] ; oa
penakuuenn B. C. Mxurapsina. — MockBa : M3znarensctBo IOpaiit, 2023. —
490 c. — (Beicmee o6OpazoBanue). — ISBN 978-5-534-00616-2. — Tekcr

anekTpoHHBI  //  OOpaszoBatenbHas  1atdgopma  FOpait  [cadT]. —

URL: https://urait.ru/bcode/511020



https://urait.ru/bcode/519949
https://urait.ru/bcode/511020

7.2. JlonoJHUTEJIbHAS JIUTEPATYypPAa
1. MupxkuH, b. I'. BBeneHue B aHanu3 1aHHBIX | yUeOHUK U TPAKTUKYM /
b. I'. Mupkun. — Mocksa : M3natensctBo FOpaiit, 2023. — 174 ¢. — (Briciiee
obOpazoBanue). — ISBN 978-5-9916-5009-0. — TekcT : 21eKTpOHHBIH //
Oo6pazoBatenbHas mwiatdopma FOpait [caift]. —

URL: https://urait.ru/bcode/511121

2. Yepnakos, 1. B. OcHOBBI NporpaMMHUpOBaHUs : YYEOHHUK U
npakTukyM Juist By30B / 1. B. UepnakoB. — Mocksa : M3gatensctBo FOpaiir,
2023. — 219 c. — (Bsiciee oo6pazoBanue). — ISBN 978-5-9916-9983-9. —
TekcT : anexTponnslit // ObpazoBarenbHas mwiatdopma KOpaitt [cailt]. —

URL: https://urait.ru/bcode/511703

8. MaTtepuajbHO-TeXHUYECKOE o0ecnevyeHne 1 CIUTITHHbI

8.1 TpeGoBaHus K 000PYIOBAHMIO ¥ IOMEILEHMIO IJIsl 3AHATHIA

JlaGopatopHbie pabOThI M CAMOCTOSITEIbHASI pab0Ta CTYACHTOB JOJIKHbI
MIPOBOJIUTHCS B CIICHIMATM3UPOBAHHON ay IUTOPUU, OCHAILICHHON COBPEMEHHOM
OPTITEXHUKOU U MEPCOHATILHBIMU KOMITBIOTEPAMHU C MIPOTPAMMHBIM 00eCIieYeHUEM
B COOTBETCTBUU C TEMATUKOHN M3yuaeMoro marepuaia. Yuciao pabounx MecT B
ayJIMTOPUH JTOJKHO OBITH JOCTATOYHBIM IS 00ECTICUEHHS] HHIUBHUIYaJIbHOM
paboThrl cTyneHToB. Pabouee MecTo mpenogaBartesis JOJKHO ObITh OCHAIICHBI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJIKIFOYEHHBIM K HEMY MPOEKTOPOM Ha
HACTEHHBIN 9KpaH, WM UHBIM aHAJIOTUYHBIM MO (QYHKIIMOHATLHOMY Ha3HAYCHHIO
000py/10BaHUEM.

8.2 TpeGoBaHus K NporpaMMHOMY o0ecreYeHUI0

J171s1 BBITIOJTHEHUS JTA00PAaTOPHBIX PabOT M CaMOCTOSITEILHON pabOThI
HEO0OXO0IMMO CJIeAyoIIee MPOorpaMMHOE 00eCIIeueHHE:

1. Microsoft Windows.

2.  Be0-6pay3zep, Chrome.


https://urait.ru/bcode/511121
https://urait.ru/bcode/511703

9. MeToan4yecKue peKOMEHIAIUM /I CAMOCTOATEILHON padoThl CTY/IEHTOB

W3ydenne qUCIUIUTMHBI OCYIIECTBIISIETCS B CTPOIOM COOTBETCTBHH C
[EJIeBOM YCTAaHOBKOW B TECHOM B3aMMOCBSI3U C y4€OHBIM 11aHOM. OCHOBOM
TEOPETUYECKON MOJATOTOBKHU CTYICHTOB SIBIITFOTCS Ay IUTOPHBIC 3aHSTHS,
nabopaTopHbie pabOTHI.

B nporiecce camoctosTensHOM pabOThl CTYIEHTHI 3aKPEIUISIOT U YTIITyOISIIOT
3HAHWMSI, IOJTYYEHHBIC BO BpeMsI ayJIUTOPHBIX 3aHATHH, T0pabaThIBAIOT KOHCTICKTHI
U 3aIUCH, TOTOBATCS K MPOBEJICHUIO U 00pa0aThIBAIOT PE3YJIbTATHI TA00OPATOPHBIX
paboT, TOTOBATCA K MPOMEKYTOYHOM aTTECTAIlMH, & TAaKKE CAMOCTOATEIBHO
U3YyYaroT OT/ICTbHBIC TEMBl yUeOHOI MPOrpaMMBbI.

Ha 3aasTHsSX CTYZ€HTOB, B TOM YHCJIE MIPEANOIATAONINX MPAKTUYECKYIO
JeSITeIbHOCTh, OCYIIECTBIISIETCS 3aKPEIUICHNE TTOTyUYEeHHBIX, B TOM YHCTIE U B
MPOIIECCe CAMOCTOSTENIbHON paboThl, 3HaHUN. Oco00e BHUMaHUE oOpalaeTcst Ha
pPa3BUTHE YMEHUI U HaBBIKOB YCTAHOBJICHUS CBSI3H MOJOKEHUM TEOPHUH C
npo(ecCHOHaNbHOMN AESITeIbHOCTRIO OyAYIIEr0 CIEUaINCTA.

CamocrosiTenbHast paboTa OCYyHIECTBISIETCS MHANBUAYaTbHO. KOHTPOIH
CaMOCTOSATEIHLHOM pabOThl OpraHU3yeTcs B IBYX (popMax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTY/ICHTA;

® KOHTPOJIb CO CTOPOHBI IIPernoiaBaTeei (TEKyIui U TPOMEKYTOUHBIN).

KpurepusiMmu orieHKH pe3yIbTaTOB CaMOCTOSITENILHON pabOThI CTyeHTa
SIBIISTFOTCSL:

® YpPOBEHb OCBOCHHS CTYICHTOM Y4eOHOTO MaTepuana;

® yYMEHUS CTYJICHTA UCIIOIh30BATh TEOPETUUECKHUE 3HAHUS TIPH
BBITIOJIHEHUU MTPAKTUYECKUX 3a]1aY;

e c(hOpMUPOBAHHOCTH KOMITCTCHIIHI;

e odopMmIIeHHE MaTepHaa B COOTBETCTBUHU C TPEOOBAHUAMH.

10. Meroauyeckue peKOMEHIALUHM ISl MPENOJaABATEIs1
1. Ilpu mOATOTOBKE K 3aHSATHUSIM CIEAYET MpeaABaAPUTEIHLHO NPpOopadoTaTh

MaTcpuall 3aHATH:A, ITPCAYCMOTPEB €TI0 I0Ja4y TOYHO B OTBCACHHOC JIA 3TOT'O



Bpems 3aHsATHs. ClieyeT NoAroTOBUTh HEOOXOAUMbIE MaTepUAIIbI —
TEOPETUYECKHE CBEICHMSI, 3aauu U Ap. [Ipu npoBeneHnn 3aHsITHS CIIEeTyeT
KOHTPOJIMPOBATh [0Ja4y MaTepHalla U PELICHUE 3aJaHHI C y4eTOM y4eOHOIo
BPEMEHU, OTBEIECHHOIO JUISl 3aHATHUS.

2. IIpu npoBepke paboOT U OTYETOB CIEAYET YUYUTHIBATH HE TOJIBKO
IPaBWJIBHOCTD BBITIOJHEHUS 3aJaHHi, HO U ONITUMAaJIbHOCTh BEIOPAHHBIX METO/I0B

peHICHUA, ITPABUIIBHOCTD BBIIIOJIHCHUS BCCX CI'O IIAroB.



Ilpunoscenue 1

CTpyKTypa U cojepkaHue TUCHUILIMHBI «MeToabl padoThl ¢ OTKPBHITHIMU JAHHBIMI)
Hanpasaenue noarorosku: 09.03.01 «MupopmaTuka U BHIYHCIUTEIbHAS TEXHUKA»

[poduas noaroroBku Bed-rexnosiorun (bakanasp)

Bunbi yueGHoii padoThl,

=y g . ®opmbI
= = = BKJII0Yasi CAMOCTONTEJILHYIO Buasl camocTosiTeNIbHOI padoThI aTTecTa
Pasnen § g § paboTy CTy1eHTOB, CtynentoB .. .
ain 3 E & U TPYA0EMKOCTH B Yacax
/C | Jag | CPC | KCP | K.P. | KII. | PTP | Pedepar K/p 9 3
1 O0paboTKa JaHHBIX C HCITOJIb30BAHUEM OHOIHOTEKH 7 1-2 9 12
Pandas
2 Busyanusanus f1aHHBIX U UX aHAIU3 7 3-4 9 12
3 Knaccudukanus TaHHbIX 7 5-6 9 12
4 Knacrepusanus naHHbIX 7 7-8 9 14
5 O0paboTKa TEKCTOB HA €CTECTBEHHOM SI3BIKE 7 9-10 9 14
6 O0paboTka n300paskeHHIA 7 1112- 9 14
7 «IInoTHbIe» HEUPOHHBIE CETU 113;- 10 14
8 'nyOunHOe 00yyeHne HEHPOHHBIX ceTel 15 10 14
Dopma ammecmayuu 1167- 9
Bcero yacoB no qucuunJIuHe 74 106




[Ipunosxxenue 2

MUHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHUS POCCUMCKOU ®EEPALINN
OEJIEPAJIBHOE 'OCY AAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICILIET'O OBPA3OBAHUIA

«MOCKOBCKUHU NOJIUTEXHUUYECKHUI YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Hanpasnenue noarorosku 09.03.01 MudopmaTrka U BEIYUCIUTEIbHAS TEXHUKA
po(HIIb TOATOTOBKH «Be0-TeXHOIOTHIDY
®opma 0OydeHHSI: OTHAST

®OH/I
OLIEHOYHBIX CPE/JCTB

MO JUCLUIJINHE

MeToabl PA00THI ¢ OTKPHITHLIMH TAHHLIMU

Cocras:
1. Tloka3arejb ypoBHSI C(POPMHUPOBAHHOCTH KOMIIETEHIIUIA.
2. Bompocs! 1Js 3K3aMeHa.
3. TumoBble MpaKTHYeCKHE 32 TaHUA.
4, TunoBbIii JK3aMeHallMOHHBII OHNJIET.

Mocksa, 2022 rox



1. TIOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUH

«MeTO}lbI paﬁoTu C OTKPBITBIMHA JaHHBIMI

@I'OC BO 09.03.01 «MudopmaTHKa U BBIYHCIUTEIbHAS TEXHHKA)
npoduib NOAroTOBKH «Bed-TexHo10rum»

B nporecce ocBoeHMS TaHHOM JTUCHUTIIUHBI CTYJAEHT GOPMHUPYET U IEMOHCTPUPYET CICAYIOIIHE
o0menpogeccuoHa/JbHble KOMIIETCHLUH:

Komnerenunu TexHos0rus .
®opma OLEHOYHOT O Crenenn ypoBHeii 0cBoeHMsI
Ilepe4yeHb KOMIIOHEHTOB (¢hopmupoBanns .
HNuagekc HHupexc . cpeacrBa®* KOMIIeTeHIIU I
KOMIeTeHIU i
YK-1 CriocobeH ocymecTBIsATh mouck, | YK-1.2. YMmeTs: JlabopaTopHbIe paboOThI, YO BA3OBbBI YPOBEHb:
KPUTHYECKUI aHAJIN3 U CUHTE3 AHAJIN3MPOBATH M CaMOCTOsTeNIbHAs padboTa II CIIOCOOHOCTH BBITIOJIHATH
uH(popManum, IPUMEHSITh CHCTEMATH3HPOBATH PA3HOPO/IHbIC OK3aMeH MOJyYEHHOE 3aJaHNE, IPUMEHSS
CHCTEMHEII MOJIXOZl A PEICHA | /oo MOJTyYEHHbIEe 3HaHUE U YMEHUS Ha
MIOCTABJICHHBIX 3a/1a4 NPaKTHKe, BIAIETh
COOTBETCTBYIOIINMH WHIUKaTOpaMU
VK-2 Criocob6eH omnpeesnsaTh Kpyr VK-2.1. 3nars: KOMITCTEHIIHH HPH BBITOTHEHHH
3a/1a4 B paMKax TMOCTaBJICHHOM Heoﬁxoﬂane 1S 3aJaHUsl.
IIETTN U BEIOMPATh ONTHMAJIbHBIE OCYIIECTBICHUS
CIIOCOOBI MX PCILICHNUS], UCXOS U3 | TpodheCCHOHANBHOM IeSTENEHOCTH IPOJABUHYTBINA YPOBEHD:
ACHCTBYIOMIHX MPABOBBIX HOPM, IIPABOBBIE HOPMBI. CrocoOHOCTH BBITIONHATH
HMCIONINXCS pECYypPCOB U MOJIy4€HHOE 3a/IJaHHE U pellaTh
OrpaHMYCHUH CaMOCTOATENHHO
I1K-3 Cnoco0eH oCyIecTBIATh ITK-3.1. 3HaTh: cpOpMHUPOBAHHEIE 3aa4H,
YTIpaBJICHUC TPOCKTaAMH B BO3MO>KHOCTH WH(OPMAITMOHHBIX MIPUMEHSS NOTYYCHHBIC 3HAHUE U
obnactu UT Ha ocHOBe CHCTEM. YMEHUS Ha IPAKTHKE. Y BEPEHHO
MOJTYYEHHBIX IUIaHOB IIPOEKTOB B BJIAJIETh COOTBETCTBYIOIIMMH
YCIIOBHSIX, KOT1a IPOCKT HE MHAWKATOpaM1 KOMIICTCHUIMH IIPU
BBIXO/IUT 32 TPEJIEIIbI BBITIOJTHEHHH 3a/1aHM,
YTBEPK/ICHHBIX [TapaMeTPOB KOMOMHHUPOBATH UX MEXKILY COOOH
I1K-4 Cnoco0OeH BbmonHaTh padotsl mo | ITK-4.2. YMers: Y ¢ MHOUKATOPaMH JIPYTHX
co3/1aHuI0 (MOITU(DUKAIH) H aHAJTM3UPOBATh HAYYHO- KOMITETEHIMH JUTS JOCTIKEHUS
conposoxzaenuto UC, TEXHUYECKYIO JIUTEPATYDY, IPOCKTHBIX PE3yIIBTATOB.
aBTOMATU3UPYIOMINX 3312491
W3BJIEKATh U3 HEE CBEACHMUS,
OPTaHHU3ALIOHHOTO YIPABJICHHS 1
P —— Heo6x0m/1MLIEV: JUISL pEILICHUS
MIOCTABIICHHOH 3aJa4H.

**- CokparnieHus GopM OIIEHOYHBIX CPENICTB CM. B TpuiioxkeHnu 2 k PIT.



2. BOITPOCHI AJIsA DK3AMEHA

1. Yro takoe 6mbanorexka Pandas? [lis dero ona mcmonb3yercsa? Kakue
BO3MOXHOCTH MPEOCTABIIACT?

2. Yo Takoe BU3yann3anus JaHHbBIX ?

3. [lepeuncnuTe OCHOBHBIC BUIBI TPA()UKOB I OTOOpAKSHUS JaHHBIX U
KpPaTKO OMMIINATE KaKIbIH 13 HUX.

4, Kakue 3nemenTsl rpaduka cymecTByoT? ONUIINTE UX.

5. [lepeuncnure METOABI CHUXKEHUS Pa3MEPHOCTH MPOCTPAHCTBA
MPU3HAKOB M KPATKO OMUIITUTE KX U3 HUX.

6. Yro Takoe kiaccupuKaIms JaHHBIX ?

7. Kakue nuHEHHBIE METONBI KiIacCHU(UKAIIMU JTaHHBIX CYIICCTBYIOT?
Onummure ux.

8. Onummure METo/bl, OCHOBAaHHBIE HAa JIEPEBBAX MPUHSATUS PEIICHUS, B
TOM YHCJIIE€, METO]I CIIy4YalHOrO Jeca.

Q. [lepeuncniuTe ©  ONWIIATE  METOJABI  OICHKA  PE3YyJIbTAaTOB
KJ1accu(pUKaIUH.

10.  Yro Takoe KmacTepu3anus JaHHBIX?

11.  JIng gero ucnonb3yercs MeTox K-cpemanx? OnuimuTe ero.

12.  Jlns yero ucnoiib3yercs CrieKTpalibHas Kiactepusanus? Onummre ee.

13. Omnumwute  MeTOABl, OCHOBAaHHBIE HAa  OIEHKE  IJIOTHOCTH
pacrnpeneneHus TOYeK B IPOCTPaHCTBE.

14, OnummTe METOJBI OIIEHKH TOYHOCTH KJIACTCPU3AIIHH.

15.  Yro Takoe JIEKCUYECKUN aHalu3 TEKCTOB?

16.  Uto Takoe CHHTAKCUYECKHUI aHAJU3 TEKCTOB?

17.  Omnummure texaonorun Word2Vec u Globe.

18. Ilepeuucnute ocHOBHBIE GOpMAThl XpaHEHUS U300paAKEHUN U
OTMILIUTE UX OTIUYHUS.

19.  Yro Takoe «IIOTHBIE) HEHPOHHBIE CETH?

20.  Yro Takoe Heitpon MakKannoka u [1urrca?

21.  Yto Takoe nepcenTpoH?



22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Urto takoe cetu Koxonena?

YTto Takoe cBEpTKA B HEUPOHHBIX CETAX?
YT0 Takoe peKyppeHTHBIE CETH?

Onuiurrte BUABI CBEPTOYHBIX U PEKYPPEHTBIX HEHPOHHBIX CETEH.
Mogenu TMHENHON perpeccum.

Mopenu THHEHHON KaaccupuKammm.
Mertons! peryisipu3aluni.

Mertops! knaccuuKalu U paHKUPOBAHUSL.
['panueHTHBIN OyCTHHT.

JlepeBbs peleHui.

Kommo3unun anroputMmos.

CnyuaiiHble Jeca.

berrunr.

Anroputm T-SNE.

PCA, knacrepusanus.

MeTton Gnmkalux cocenen.

bubnuoreka sklearn.

bubnuoreka numpy.

Pipeline B Python.



3. THITOBBIE IPAKTUYECKHUE 3AJIAHUSA

1. BoiOepure BelleCTBEHHbIE TPU3HAKU U3 CITUCKA:

KomnuecTBO nerew;

TemnepaTtypa BO31yXa;

Hanuuune y ximueHTa 6aHKa BOGHHOTO OHIIETa;
[l'ox poxnenus;

FOpOI[, B KOTOPOM IIPOITMCAaH KIIUCHT.

2. Bribepute u3 criMcka 3a1auu KiacCu(pUKaIim.

Omnpenenenre CTOMMOCTH OACKIBI IO (hoTorpaduu.

Omnpenenenne BO3pacTa 4eI0BEKa 10 €ro aKTUBHOCTH B CETH.
[Ipenckazanwe TapudHOro TIaHA, KOTOPBIM KIHMEHT 3axodeT cebe
TTOTKJTFOYHTh.

Bo3MOXHBIX Tapu(HBIX IUTAHOB KOHEYHOE YHUCIIO, TOITOMY 3ajada
OTHOCHTCS K 3a/1ayaM MHOTOKJIACCOBOW KJIaCCU(UKAIINH.

[Touck rpymnm cxoxux NoJb30BaTeNed MOOUIBHOTO OIIEpaTopa.

3. Bam HYKHO IMPCACKAa3aTh, IOBBICUTCA WJIX IIOHU3UTCA 3aBTpa KypC J0Ju1apa.

Kakast 3To 3amaua?

Perpeccus;
Knaccudukanus;

Knacrepuzanus.



4. TAMTOBOM YK3AMEHAIIMOHHBIN BUJIET

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3SOBAHUS POCCUNCKON OEJIEPALIMN
OEIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHME BBICIIEI'O OBPA3OBAHISI
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

DK3AMEHAILIMOHHbIN BUJIET Nel
10 AUCLUILINHE
«Metonpl paboTHI C OTKPBITBIMHU TaHHBIMI
HanpasieHue noarotosku 09.03.01 MudopmaTrka U BEIUNCIUTENbHAS TEXHUKA

BOITPOCBI:

1. Kaxkwue nuHeliHbIe METOIBI KJTacCU(DUKAIIMK JaHHBIX CYHIecTBYIOT? ONUIINUTE UX.
2. llepeuncnute OCHOBHBIE (POPMATHI XpaHEHUS N300PAKEHHI U OMUIIUTE UX OTIUYHS.
3. OnwmmuTe BUIBI CBEPTOYHBIX U PEKYPPEHTHIX HEHPOHHBIX CEeTEH.

YTBepxkaeHo: / [« » 20 T




