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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapbl BBIUUCINTENHHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roly Ha 3aceaHuu Kapeapbl BBIYUCIUTETHHON TEXHUKH U IPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl BBIYUCINTENLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl BBIYUCINTETLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadenpoit O.C. EOFyHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilens ocBOCHUS AUCITUIUIMHBI "' AJITOPUTMBI 00paOOTKU OOJIBIIKMX TaHHBIX "

- opMUpPOBaHUE Yy CTYJECHTOB MPEACTABICHUS O TUIAX 3a/1a4, BO3HUKAIOIIUX B 00JaCTH
WHTEJUICKTYaJIbHOT'O aHaIM3a O0JIBIINX TaHHBIX;

- OCBOEHUE OCHOBHBIX IMOJX0/I0B, TPUMEHSIEMBIX MPU PEIICHUH 3a/1a4 OOJBIINX JaHHBIX
(Big Data);

- OCBOCHHME COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB, MPUMEHIEMBIX MPU PEIICHUH 3aj]1a4
6onpmux ganHbex (Big Data);

- TOJy4YeHHE HABBIKOB MpUMEHeHHWs mnapaaurM Big Data npu pemeHun 3agad B
Pa3IMYHBIX MPEIMETHBIX 00JIACTIX.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuumnnuHa AITopuT™MbI 00padOTKH OOJBIINX TAHHBIX BXOAUT B YAaCTh YU€OHOTO IIaHa
dbopMHUpyeMyIO yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHH 00pa30BaTeIbHON MPOrPaMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

OyHKIIMOHATBHBIE S3bIKH TIPOTPAMMHUPOBAHHS

ba3b1 qannbix Web-npunoskeHuii

OcHoBsl pazpabotku Web-npuioxenuit

[Mporpammuoe obecneucnue Back-End B Web paszpaborke

ITporpammuoe obecnieuenne Front-End B Web paspabotke

OOBbEKTHO-OPUEHTUPOBAHHOE POTPAMMHUPOBAHUE

MaremaTHueckas JOruka u JUCKpeTHas MaTeMaThKa

MaremaTHueckasi CTaTUCTHKA

dunocodus

[TpuknaaHas MaTeMaTukKa

3HaHus (YMEHUs, BJaJIeHUs), MOTYYeHHbIE IPU U3yYEeHUHU JaHHOW AUCLUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

IToxroToBka K cjaue u caaya rocyapCcTBEHHOT0 IK3aMeHa

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON paboThI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbTare OCBOEHHS NUCHUILIUHBI (MOAYINSA) «AJTOPUTMBI OOPaOOTKH OOJBIINX
JAHHBIX» 00y4YaOIIUICS JOJDKEH 001a1aTh CIEIYIOMMMHA KOMITETEHIIUSMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[1K-1 CrnocoGHOCTh K aHamu3y NpOOJIEMHOW CUTYaIlMH, pa3paboTke TpeOOBaHUIM K CHUCTEME,
IIOCTaHOBKE IIeNIel CO3JaHus, pa3pabOTKe KOHIEMINH M TEeXHHMYECKOTO 33JaHUs HA CO3/IaHHe
NPUII0KEHUS, TPEJICTABICHHS KOHIICTIIIUH, TEXHUUECKOTO 331aHUs Ha TIPUIIOKEHUE U U3MEHEHHH
B HUX 3aWHTEPECOBAHHBIM JIHIIAM

[1K-1.1 AHanusupyeT TpeOoBaHMs K pa3paboTKe NPUIIOKEHUH 1 0a3aM JaHHbIX

[1K-1.2 OneHnBaeT KavyecTBO pPa3pabOTKM TEXHUYECKHX crenupukanuidi Ha
pa3padaThIBaEMOE IPHUI0KSHHE

IK-1.3 OrneHrBaeT KaueCTBO MPOEKTA Ha pa3pabOTKy MPHIIOKEHUS U 0a3 JTaHHBIX

[1IK-5 CriocobHOCTh K (hopManu3anuu ¥ adropuTMHU3ALKUN MOCTABICHHBIX 3a/1a4, K HAIMCAHHIO
IPOrPaMMHOI0 KOJa C HCIOJb30BAHUEM S3BIKOB IPOrpaMMMPOBAHUS, ONPEAEICHUS WU
MaHMITYJTUPOBAHMS JAHHBIMHU U 0()OPMIICHHUIO TPOTPAMMHOTO KO/Ia B




COOTBCTCTBHH YCTAHOBJICHHBIMHU TpC6OBaHI/I$IMI/I

[K-5.1 OrneHnBaEeT Ka4eCTBO MAaTEMAaTUYECKOW MOJIENU TIpH (popMalii3aiuy 3a1a49u
IpeIMEeTHOM 00acTu

[1K-5.2 OneHuBaeT KavyecTBO pa3padOTaHHBIX AJITOPUTMOB JJISl TOCJEAYIOIIETO
KOJIMPOBAHUs

[TK-5.3 OneHuBaeT BBIOOP MPOTPAMMHBIX CPEACTB JUISI TPOrPAaMMHUPOBAHUS U

MaHWITYJHPOBAHMS  JaHHBIMH B COOTBETCTBHH  YCTaHOBJICHHBIMHU
TpeOOBaAHUSIMHU




4. CTpyKTypa, 00bEM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM
qyuce:
— KOHTaKTHas padora — 35,1 akaj. 4acoB:
— ayIUTOpHAs — 32 aKaJl. 4acoB;
— BHeaynuTopHas — 3,1 aka. yacos;
— caMocCTosTeNbHAs paboTa — 37,2 akaJl. 4acoB;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas g
o | xourakTHAS pabota E 3 dopma TEKyIIEro
g B
= o )31 KOHTPOJIS
Paznmen/ Tema 3 (B axaz. acax) g A o P Kon
S 3 © | camocrosATenbHOM | ycrneBaeMocTH U
JUCLUTUTAHBI 5 S . | xoMmmeTeHH
@) g £ paboThI MIPOMEKYTOUHOH
nmab. | mpakr. | 5 & ATTeCTAIIH
Jlek. s < 11
3aH. 3aH. | O &
1.  OcHOBHBIE  KOHILEMIIHUH.
IIporpammHbIe cpeacTaa.
CamocrosTenpHOe
1.1 JTauusie, uapopmanus, SBVaeHHE VIeOHOG Becena —
3HaHus. JKU3HEHHBIN LUK 2 2 6 e yHet o0cyxKieHue. IK-5.1
U Hay4YHOH s
JTAHHBIX. YcrHbli onpoc
JUTEPATYPHI
CamocrosTenpHOe
u3ydeHue yueOHoi
8 1 Hay4HOI Becena —
1.2 IIporpamMmMHbIe i A
JUTEPATypBI. o0cyxKieHue.
MHCTPYMEHTBl ¥ CPeIpl. TosroTosKa & Ananus
Python (Google 2 2 6 71a60paTOpHOM POrPaMMHOTO MK-5.3
Colaboratory). R 3§;ﬂlio Y p ﬁona
(RStudio). ) o
Brinonnenne VYerHbll onpoc.
nabopaTopHO
paboTsl.
Uroro no pazneny 4 4 12
2. IlpenBapurensHas 06padoTKa
nanHblx. Knacrepusanus.
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
U Hay4yHOU becena —
JIUTEPATYPBI. o0CcyxIeHH e,
21 ITposepka patyp YA
IToaroroBka k Ananus I1K-5.2,
KOPPEKTHOCTHU JaHHBIX.| 8 2 2 6
. nabopaTopHOMY MIPOrpaMMHOTO MK-1.1
Jlornueckuii aHaM3.
3aHATHIO. KOJa.
Brimonnenne VYerHbli onpoc.
nabopaTtopHoOi
padoTsl.




CamocrosTenpHOe
n3ydeHue yueOHoM

¥ HAyIHOH becena —
JUTEPATYPBI. o0cyxieHue.
2.2 3agaun IToaroroBka x Amnanus I1K-5.2,
2 2 6
KJIacTepU3alHy. JTab0paTOPHOMY MPOTPAMMHOTO IK-1.2
3aHATHIO. KoJa.
Brinmonnenne VYeTHBIl onpoc.
nabopaTtopHO
paboThL.
Wroro no paszneny 4 4 12
3. TloctpoeHne  MPOTrHO30B.
PaGora c TEKCTOBBIMHU
CamocrosTensHOe
H3yueHHe yueOHOU
¥ HAyIHON becena —
JUTEPATypBI. o0cyxieHue.
3.1 Meronst IToaroroBka x Amnanus I1K-5.3,
4 4 7,2
MIPOrHO3UPOBAHHUS. nabopaTopHOMY MIPOrpaMMHOTO IK-1.3
3aHATHIO. KoJa.
Brinonnenne VYeTHBIH onpoc.
nabopaTopHOH
paboThL.
8
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHON Bbecena —
JUTEPATypBI. o0cyxieHue.
3.2 Pabora ¢ TEKCTOBBIMU IToaroroBka Amnanus I1K-5.2,
4 4 6
JTAaHHBIMU. nabopaTopHOMY MPOrPaMMHOTO IK-1.2
3aHATHIO. KOJa.
Brinmonnenue YerHblit onpoc.
nabopaTopHOi
paboTHI.
HWroro no pazneny 8 8 13,2
4. Kontpoins
IK-5.1,
IK-5.2,
4.1 BreayauropHas I1K-5.3,
KOHTaKTHast pabora. I1K-1.1,
MK-1.2,
8 I1K-1.3
IK-5.1,
IK-5.2,
4.2 TToaroroska K I1K-5.3,
9K3aMeHy. IK-1.1,
MK-1.2,
ITK-1.3
Uroro no pazneny
Hroro 3a cemectp 16 16 37,2 SK3aMeH
Uroro no pucnuminuze 16 16 37,2 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBINA XapaKTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  [OCIENOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH MO KaXIOMY BOMNPOCY IUIAaHA 3aHATHS C €OUHBIM JUIS BCEX IEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranusanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMHU MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS aKTUBHOW I03HABATEIbHOU AESATEIbHOCTHU CTYIEHTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allksg 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBareslbHOro pesynbraTa. Hapsny co
CHEIUAIM3UPOBAHHBIMU  TEXHOJOTUSIMH  TaKOro  pojJa  MNPUHIUN  HUHTEPAKTUBHOCTH
IOpPOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTMH.
HHTepaKTUBHOCTH MOPa3yMeBAET CYOBEKT - CyOBEKTHBIE OTHOIICHHUS B X0/1€ 00pa30BaTEIbLHOTO
npolecca 1, Kak cieicTsre, GopMHpoBaHHE caMOpa3BUBaIOLIEiCs HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@®opMbl yuyeOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOW CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3a-IJIaHUPOBAaHHBIMU omroOKamMn), aexkuus-oecena, JEKUUA-AUCKYCCHUS,
JeKIus—Tpecc-KoH(pepeHIus.

4.  MHpopMallMOHHO-KOMMYHHMKAIIMOHHbIE ~ OOpa3oBaTelbHbIE  TEXHOJIOTMH  —
opranusaius o0pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CHEeIUaIN3UPOBAaHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMALIUEH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Annep, 1O. II. Cratuctuueckoe ympaBieHue mnpoueccamu. «boipiive JaHHBIE» :
yuebnoe nmocoowue / 0. I1. Annep, E. A. Uepnsix. - Mocksa : Uza. JJom MUCuC, 2016. - 52 c. -
ISBN 978-5-87623-969-3. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1232190 (xarta oopamenwus: 03.05.2023). — Pexum



JIOCTYTIA: MO TIOIHCKE.

2.Mbatnodd, H. UckyccTBo mporpammupoBanust Ha R. [Torpyxenne B 60bIKe TaHHBIC |
npaktuueckoe pykoojactBo / H. Matnodd. - Cankr-IlerepOypr : [Turep, 2019. - 416 c. - (Cepust
«bubnmmnoreka nporpammuctay). - ISBN 978-5-4461-1101-5. - Tekcr : snekrponssid. - URL:
https://znanium.com/catalog/product/1733504 (nata ooparmmenus: 03.05.2023). — Pexxum nocryma:
10 TTO/IITUCKE.

0) JlonmostHuTEIbHAS JIUTEPATYpA:

1. deiiten, I1. Python: MckyccTBEeHHBIH HHTEICKT, OOJbINHME JaHHBIE M OOJauyHbIC
BBIYHCIICHUS © TIpakTHdeckoe pykoBoacto / I1. lewiten, X. Jeitren. - Cankr-IlerepOypr : [Turep,
2020. - 864 c. - (Cepus «Ius mpodeccronanony). - ISBN 978-5-4461-1432-0. - Tekcr
anektponHbii. - URL: https://znanium.com/catalog/product/1733685 (mara oOpamieHus:
03.05.2023). — PesxuM 10OCTYIIA: 10 ITOAIHKCKE.

B) MeToanyeckune yKazaHus:

1.CrankeBud, JI. A. IHTeIUIEKTYaIbHBIE CHCTEMBI ¥ TEXHOJIOTHH | YICOHUK U TPAKTUKYM
muist By3oB / JI. A. CtankeBud. — 2-¢ u31., nepepad. u gqon. — Mocksa : M3aarensctBo FOpaiit,
2023. — 495 c¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-16238-7. — Tekcer
snekrponnsrii  //  OGpaszoBatenpHas  miaardpopma  IOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/530657 (ara oopamenus: 03.05.2023).

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox 1eicTBUs INIICH3UN
Anaconda Python |cBo6oaHO0 paciipoctpansiemoe 110 0eCCPOUHO
Deductor Studio  |Coramienue O  COTPYAHHYECTBE 5eCChOMHO
Academic Ne06-2901\08 ot 29.01.2008 P

SCII?b Computation cB0OOTHO pacmpocTpansiemoe [10 0eccpovHO

Engine

NotePad++ cB00OOHO pacrpocTpansemoe [10 OECCPOYHO

IpodeccuonanbHblie 6a3bl JAHHBIX 1 HH()OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

HannonaneHas MH(OPMaLMOHHO-aHAIUTHYECKast
cucreMa — PoccuiicKuil MHAEKC Hay4HOIO LIUTUPOBAHUSA
(PUHII)

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIITIHHBI (MOTYJIs1)

URL:
https://elibrary.ru/project_risc.asp

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHHUIIIIMHBI BKJIIFOYACT:



JlekunoHHas ayauTopus ayn. 282 — MynbTUMeEUITHbIE CPEeICTBA XPaHEHUs, TIepeladun U
npecTaBiIeHus HHpopMaIuuy;

Komnbrotepnsie kiaces Lientpa napopmannonnsix rexuonoruit ®I'bOY BIIO «MI'TY
um. I'.1. Hocosa» — IlepcoHanbHble KOMIIBbIOTEPHI, 00bEIUHEHHBIE B JIOKAJIbHbIE CETU C BBIXOAOM
B Internet, ocnamieHHble COBPEMEHHBIMH MPOrPAMMHO-METOJMUYECKUMH KOMIUIEKCAMH ISt
peleHus 3a1a4 B 006JacTi UHQOPMATUKK ¥ BEIYUCIUTEIbHON TEXHUKH;

AyIuTopun Ui CaMOCTOATENBHON pabOThl: KOMIBIOTEPHBIE KIACCHI, YUTAIBHBIC 3aJIbI
ouomoteku — ayn. 282 u kimaccel YUT u ACY;

[Tomemenuss A CaMOCTOSTENBHOW — pabOThl  OOyYarOmIMXCs,  OCHAIIEHHBIX
KOMITbIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO MOJKIIOUEHHsI K ceTH «VIHTepHEeT» M Haauduem
JOCTyIa B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pAa30BaTEIbHYIO Cpely OpPraHU3allMd — KJIACChI
YUT u ACY;

[Tomemenuss s XpaHeHUS W NPOPHIAKTUYECKOTO OOCIY)KMBaHUS  y4eOHOTO
ob6opynoBanus — LleHTp nH(OpMaLIMOHHBIX TEXHOJIOTUN — aya. 372.

MpunoxenHue 1. YyebHO-meToaMYECKOE 0becneyeHmne caMmocToATEIbHOM paboTbl 0byvarowmxca

3agaHue K naboparopHoi pabote no Teme:
[aHHble nHbopMaLua, 3HAHUA.

MpoaHanM3nMpoBaTb COBOKYMHOCTb TEKCTOBbIX, FPAadUUECKMX U ayaN0BU3YabHbIX SAHHbIX,
pa3meLlleHHbIX Ha ogHOM U3 cTpaHuy, WEB-pecypcos:

www.yandex.ru;
www.mail.ru;
www.rambler.ru;
www.gazeta.ru;
WWW.ura.ru;
www.znak.com;
www.mk.ru;

Nou,kwnpeE

3apaHue K naboparopHoii pabote no Teme:
OcHosbl A3biKa R. Cpeaa RStudio (RStudio Cloud). XpaHunuuwe CRAN u paboTa ¢ HUMm.

YctaHoBUTb 0aMH nakeT n3 CRAN B RStudio.

3arpy3uTb ¢ain B RStudio c noKkanbHOro Hocutens.

Ckayvatb ¢aiin n3 RStudio Ha NOKanbHbIN HOCKUTE .

Hanncatb GyHKLMIO 418 CYMMUPOBAHMNA 3/1EMEHTOB YMCN0BOrO Maccuea B R.

HanucaTb GyHKUUIO ANA HAaXOXKAEHUA CpefHEro apndmeTMyecKkoro YNCNI0BOro MaccmBa.
Hammcats QyHKIUIO 17151 HAXO0XKACHUS CTAaHIAPTHO OTKJIOHEHHS YHCIOBOTO MAaCCHBA.
Hanucarts 11 HaXO0KA€HUSI CyMMBbI YHCIIOBBIX 3JIEMEHTOB JBYX MacCHUBOB.

NouhkwNpeE

3apaHue K nabopatopHoii pabote no Teme:
NpeaBapuTenbHasa 06paboTka AaHHbIX. MpeobpasosaHue Raw Data B Tidy Data. AHanus Bbi6pocos.

YCTaHOBUTb HEO6XOAVIMbIe NnaKeTbl.



1. Brmonuuts B cpene R:

library(tibble)

tibble(
a=1:3,
b=1,
c=-11
)

MpoaHann3npoBaTh pesynbrar.

2. BbinonHutb B cpege R:
dfr = data.frame(a=1:3,b=1, c=-1:1)
as_tibble(dfr)

MpoaHann3npoBaTh pesynbrar.

3. Bbinonnutb B cpege R.

tribble(
=) =) =)
1, 1,-1,
2, 1, 0O,
3, 1, 1
)

MpoaHann3npoBaTh pesynbrar.

4. BbinonHutb B cpeae R.

library(readr)

(okruga = read_csv('data/okruga.csv'))
MpoaHanusnposaTtb pe3yabTar.

5. BbeinonHutb B cpese R.
library(ISLR)

str(Carseats)
MpoaHanusnposaTtb pe3ysbTar.

6. BbinonnuTtb B cpege R.

library(ISLR)

income <- imputate_na(carseats, Income, US, method = "rpart")
income

MpoaHannsnposaTb pesyabTar.

7. Bbinonnutb B cpege R.

library(mice)

urban <- imputate_na(carseats, Urban, US, method = "mice")
MpoaHannMsnposaTb pesyabTart.

3apaHue K nabopatopHoii pabote no Teme:

MpoBepKa CTaTUCTMUECKOI rMNoTesbl 0 NapameTpax reHepasibHoi COBOKYNHOCTU. Mpoeepka

CTaTUCTUUYECKOM rMnoTesbl O 3aKOHe pacnpeaeneHusa. Knacrepusaums.

[na 3agaHHOM BbIBOPKM NPOBEPUTL rMNoTe3y (YpoBEHb 3HAYMMOCTU NPUHATL paBHbIM 0,95):

1. O paBeHCTBE MaTEMaTUYECKOIO 0XKUJIAHUS JAHHOU BEIIMUMHE.



2. O ToMm, 4TO TeHEepaJIbHasE COBOKYITHOCTH MOAYNHEHA HOPMAIILHOMY 3aKOHY
pacupeneneHus.

3. O ToM, uTO TeHepaIbHas COBOKYITHOCTh MOJYMHEHA 3aKOHY pactpenenenus [lyaccona.

4. O ToMm, 4TO reHepanbHasi COBOKYITHOCTh MOJYMHEHA JIOTHOPMAJIbHOMY 3aKOHY
pacnpezeseHusl.

5. O Tom, 4TO reHepanbHasi COBOKYITHOCTh MOJJYMHEHA TaMMa 3aKOHY pacHpeleeHUs.

6. O ToMm, 4TO TeHepaIbHasE COBOKYITHOCTH IMOAYUHEHA YKCIIOHCHIIUATBHOMY 3aKOHY

pacripeiesIeHusl.
7. Jlns naHHOU BBIOOPKHM MOCTPOUTH KIIACTEPU3ALUIO 110 2 KPUTEPUSIM.
3apaHue k nabopatopHoii pabote no Teme:

MocTpoeHune CTaTUCTUYECKUX 3aBUCUMOCTEN. AHAZIM3 U NPOrHO3UPOBaHUE BpeMeHHbIX PAAJOB.
HaxoxkaeHue TpeHaa.

1. Jlns nByX 3aaHHBIX BBIOOPOK MOCTPOUTH BEIOOPOUYHBIN KOI()(HUITMEHT KOPPEIISAIIHH.
ITpoBepUTH €ro 3HAUNUMOCTb.

2. Jlns 1BYX 3aJJaHHBIX BBIOOPOK ITOCTPOUTH PAHTOBBIM BEIOOPOUHBINA KOXPPHUIIMEHT
Koppemsiuuy. [IpoBepuTs €ro 3Ha4NMOCTb.

3. i aByX 3aJaHHBIX BEIOOPOK IMOCTPOUTH JIMHEHHYIO PETPECCHOHHYIO 3aBUCHUMOCTb.
[Tpoananu3upoBaTh OCTATKH, OLIEHUTh 3HAYUMOCTb KaXKA0Ir0 13 KO3((HUIIEHTOB U
BCET0 YpaBHEHHUs (3aBUCUMOM CUMTAEM TIEPBYIO BHIOOPKY).

4. Jlnda AByX 3aJJaHHBIX BBIOOPOK IMOCTPOUTH HETMHEHHYIO PErPECCHOHHYIO 3aBUCUMOCTb.
[Tpoananu3upoBaTh OCTATKH, OIICHUTH 3HAYUMOCTH KKIOT0 U3 KO3 (HUIIEHTOB U
BCEr0 ypaBHEHU (3aBUCUMOM CUMTAEM IIEPBYIO BHIOOPKY).

5. JIns HECKOIBKUX 3aJaHHBIX BHIOOPOK MOCTPOUTH JTUHEHHYIO PETPECCUOHHYIO
3aBUCUMOCTb. [Ipoananu3npoBaTh OCTaTKH, OLEHUTHh 3HAYNMOCTb Ka)KJI0TO U3
KO3 (UIIMEHTOB U BCETO ypaBHEHUS (3aBUCUMOM CUMTAEM MEPBYIO BHIOOPKY).

6. s HECKOJIBKHX 33JaHHBIX BBIOOPOK OCTPOUTH HETMHEHHYIO PErpecCHOHHYIO
3aBUCUMOCTb. [IpoaHanu3npoBaTh OCTaTKH, OLEHUTh 3HAUMMOCTb KaXKJI0TO U3
K03(pPUIIMEHTOB U BCETO ypaBHEHHUs (3aBUCUMOI CUMTAEM MEPBYIO BEIOOPKY).

7. JInst 3a1aHHOTO BPEMEHHOTO psAJia ONPEAETUTh KO3 PUIIMEHT aBTOKOBapUaIuy,
IIOCTPOUTDH YPAaBHEHUE TPEHIA .

3apaHue K nabopatopHoii paboTte no Teme:

O6paboTKa «cbiporo» TeKcta. PaameTKa no yactam peuun. JlemmaTtusauma U CTEMMUHUPOBAHME.
MocTpoeHne KOPNycoB TEKCTOB. BbiABNeHME MMEHOBAHHbIX CYLLHOCTEN.

PaccmoTpeTb NpeasioxkeHHbI Npumep Ha A3bike Python, npeaHasHayeHHbIN 41A paboTbl C CbipbiM
TEKCTOM M TEKCTOBBIMU KOpPNyCcamMm.

1.
from nltk.corpus import gutenberg

from nltk import FreqDist
def Ling_01():

print(gutenberg.fileids())

def Ling_02():



fd = FreqgDist()

for word in gutenberg.words('austen-persuasion.txt'):
fd.inc(word)

print(fd.N())

print(fd.B())

2.
from nltk.corpus import gutenberg

from nltk import FreqDist
def Ling_01():

print(gutenberg.fileids())

def Ling_02():
fd = FregDist()
for word in gutenberg.words('austen-persuasion.txt'):
fd[word]+=1
print(fd.N())

print(fd.B())

3.
from nltk.book import *

def Sample_01():
print(textl)
print(text2)

print(text3)

def Sample_02():
C1 = textl.concordance('monstrous')
C2 = text3.concordance('God')

print(C1)



print(C2)

4.
from nltk.book import *

def Sample_02():
print(‘For monstrous')
textl.concordance('monstrous')
print('For great')
text2.concordance('great')
print('For God')

text3.concordance('God')

5.
from nltk.book import *

def Sample_03():
textl.similar('monstrous')
text2.similar('little')

text3.similar('God')

6.
from nltk.book import *

def Sample_04():
textl.common_contexts(['monstrous’, 'very'])
text2.common_contexts(['little', 'great'])

text3.common_contexts(['God', 'devil'])

7.
import nltk

def corp_01():

ff = nltk.corpus.gutenberg.fileids()



print(ff)

def corp_02():
emma = nltk.corpus.gutenberg.words('austen-emma.txt')
Il = len(emma)

print(qq)

8.
import nltk

def corp_01():
ff = nltk.corpus.gutenberg.fileids()
print(ff)
def corp_02():
emma = nltk.corpus.gutenberg.words('austen-emma.txt')
Il = len(emma)
print(ll)
def corp_03():
emma = nltk.Text(nltk.corpus.gutenberg.words('austen-emma.txt'))

emma.concordance('surprise')

9,
def WEB_02():

url = "http://gutenberg.spiegel.de/buch/belagerung-von-mainz-3641/1"
# url = "http://gutenberg.spiegel.de/buch/achilleis-7287/1"

html=request.urlopen(url).read().decode('utf8')

print(html[:60])

raw=BeautifulSoup(html, 'html.parser').get_text()

print(raw)

tokenizer = TreebankWordTokenizer()

tokens = tokenizer.tokenize(raw)

tokens = tokens[110:390]



print(tokens)

text = nltk.Text(tokens)
print(text)

conc = text.concordance('gene')

print(conc)

10.
def Disk_01():

f = open('C:/Python_Prog/Deutsch/Goethe_02.txt','r',encoding="utf-8')
raw = f.read()
print(raw)
f.close()
german_tokenizer = nltk.data.load(
'tokenizers/punkt/german.pickle’)
tokens = german_tokenizer.tokenize(raw)
tokens = tokens[:500]
print(tokens)
text = nltk.Text(tokens)
print(text)
conc = text.concordance('das',lines=100)
print(conc)
UHamsupayanbHble 3aaaHUA K pasgeny 1.
CamocToATe/IbHO NOAKIUUTL Heobxoavmble BUBAMOTEKM
library (xts)
library (lubridate)
library (plm)
library (forecast)

library (corrplot)

flu <- read.csv('http://www.google.org/flutrends/about/data/flu/ru/data.txt"',
skip = 10)



plot (flu$SRussia, type='1l")

MpoaHanu3nposaTb pesynbtaT

2.
plot (fluSDate, fluSRussia, type='l")

MpoaHanu3nposaTb pesynbTaT

3.

TS <- ts(fluSRussia, frequency = 52, start = c(2004,10,3))
str (TS)

MpoaHanu3nposaTb pesynbtaT

4.
w <- chickwts$weight # Coxpansem secma ¢ nepemenmyio w'
hist(w, breaks = 20) # Cmpoum cucmoepammy ¢ 20 xononkamu
hist (w, breaks = 20, freq = FALSE)
points <- seqg(min(w), max(w), length.out = 100)

lines (points, dnorm(points, mean = mean(w), sd = sd(w)), col=2)

MpoaHannM3nposaTb pesynbtaT

5.

w <- chickwtsSweight

plot (ecdf (w), do.points=FALSE, verticals = TRUE)
mean (w)

## [1] 261.3099

median (w)

## [1] 258

var (w)

## [1] 6095.503
sd (w)

MpoaHanuM3nposaTb pesynbTaT

6.

set.seed (my.seed)

train <- sample(c(T, F), nrow(Hitters), rep = T)

test <- !train

# obyuyaeM MOIeJIr

regfit.best <- regsubsets(Salary ~ ., data = Hitters[train, ],
nvmax = 19)

MpoaHannM3nposaTb pesynbTaT

7.

k <= 10
set.seed (my.seed)
folds <- sample(l:k, nrow(Hitters), replace = T)



cv.errors <- matrix (NA, k, 19, dimnames =

))

MpoaHannM3npoBaTb pesynbTaT

list (NULL, paste(1:19)

UHamBupayanbHble 3a4aHUA K pasgeny 2.

1.

x <- model.matrix (Salary ~ ., Hitters) [,

y <- Hitters$Salary
grid <- 10%seq(10, -2, length = 100)

-1]

ridge.mod <- glmnet (x, y, alpha = 0, lambda = grid)

MpoaHannM3nposaTb pesynbtaT

2.
set.seed (my.seed)
train <- sample(l:nrow(x), nrow(x)/2)
test <- -train
y.test <- yl[test]

ridge.mod <- glmnet (x[train, ], yl[train],
id,
thresh = le-12)

plot (ridge.mod)

MpoaHanusnposaTtb pe3yabTaT

3.
set.seed (my.seed)
cv.out <- cv.glmnet (x[train, ], yl[train],

plot (cv.out)

MpoaHanu3nposaTb pesynbraT

4,
set.seed (my.seed)
cv.out <- cv.glmnet (x[train, ], yl[train],

plot (cv.out)

MpoaHanuM3nposaTb pesynbraT

5.

set.seed (2) a

alpha

alpha

alpha

0,

0)

1)

lambda

gr



pcr.fit <- pcr(Salary ~ ., data = Hitters, scale = T, validation
= 'CV")

summary (pcr.fit)
MpoaHanu3nposaTb pesynbTaT

6.

set.seed (my.seed)

pcr.fit <- pcr(Salary ~ ., data = Hitters, subset = train, scale
validation = 'CV')
validationplot (pcr.fit, val.type = 'MSEP')

MpoaHannM3npoBsaTb pesynbtaT

7.

set.seed (my.seed)

pls.fit <- plsr(Salary ~ ., data
2 =1,

Hitters, subset = train, scal

validation = 'CV'")

summary (pls.fit)

MpoaHanusnposaTtb pesyabTaT

MHausugyanbHble 3agaHus K pasgeny 3.

1.
my.seed <- 12345
train.percent <- 0.85

fileURL <- 'https://sites.google.com/a/kiber-guu.ru/msep/mag-eco
n/salary data.csv?attredirects=0&d=1"

wages.ru <- read.csv(fileURL, row.names = 1, sep = ';', as.is =
T)

wages.ruSmale <- as.factor (wages.ruSmale)
wages.ruSeduc <- as.factor (wages.ruSeduc)

wages.rus$forlang <- as.factor (wages.ru$Sforlang)

MpoaHannM3nposaTb pesynbtaT

2.
my.seed <- 12345
n <- 100



train.percent <- 0.85
set.seed (my.seed)

x1l <- rnorm (20, 3.7, n = n)
set.seed (my.seed + 1)

x2 <- rnorm (50, 3.3, n = n)

rules <- function (x1l, x2) {

ifelse((x1 > 20 & x2 < 50) | (x1 < 18 & x2 > 52),

MpoaHannM3npoBaTb pesynbraT

3.

set.seed (my.seed)

inTrain <- sample(seqg _along(xl), train.percent*n

x1l.train <- x1[inTrain]
X2 .train <- x2[inTrain]
x1l.test <- x1[-inTrain]
X2.test <- x2[-inTrain]
y.train <- rules(xl.train, x2.train)

y.test <- rules(xl.test, x2.test)

)

df.train.1l <- data.frame(xl = xl.train, x2 = x2.train,

df .test.l <- data.frame(xl = xl.test, x2 = x2.test)

MpoaHannM3nposaTb pesynbtaT

4.

<- 100 # HaOJIOOEHMI BCEI'O

1,

y = y.train)

train.percent <- 0.85 # mgossa oByuawnmer BEIOOPKMU

set.seed (my.seed)

class.0 <= mvrnorm(45, mu = c (23, 49),

Sigma = matrix(c(3.5"2, O,

byrow
set.seed (my.seed + 1)
class.l <- mvrnorm(55, mu = c(15, 51),
Sigma = matrix(c (2”2,
byrow

xl <- c(class.O[, 1], class.1l[, 11])

x2 <- c(class.O[, 2], class.l[, 21)

T))

0, O,
T))

0, 3.472),

2.5%2),

2,y

0)

2,y

2,y

2,y



y <- c(rep(0, nrow(class.0)), rep(l, nrow(class.1)))

MpoaHanu3nposaTb pesynbTaT

5.
set.seed (my.seed)
X <- matrix(rnorm(20*2), ncol = 2)
y <- c(rep(-1, 10), rep(l, 10))
X[y ==1, ] <- x[y==1, ] +1

plot(x, pch = 19, col = (3 - vy))

MpoaHanu3nposaTb pesynbraT

6.
Xtest <- matrix(rnorm(20*2), ncol = 2)
ytest <- sample(c(-1,1), 20, rep = TRUE)
xtest[ytest == 1, ] <- xtest[ytest == 1, ] + 1
testdat <- data.frame(x = xtest, y = as.factor (ytest))
ypred <- predict (bestmod, testdat)

table (predict = ypred, truth = testdats$y)

MpoaHannM3nposaTb pesynbtaT

7.
set.seed (my.seed)
X <- matrix (rnorm(200*2), ncol = 2)
x[1:100, ] <- x[1:100, ] + 2
x[101:150, ] <- x[101:150, ] - 2
y <- c(rep(l, 150), rep(2, 50))
dat <- data.frame(x = x, y = as.factor(y))

plot(x, col = vy, pch = 19)

MpoaHanuM3nposaTb pesynbTaT

UHamBupayanbHble 3aaaHUA K pasgeny 4.

1.
from nltk.corpus import gutenberg

from nltk import FreqDist
def Ling_01():

print(gutenberg.fileids())



def Ling_02():
fd = FregDist()
for word in gutenberg.words('austen-persuasion.txt'):
fd.inc(word)
print(fd.N())
print(fd.B())
MpoaHanu3nposaTb pesynbraT

2.
from nltk.corpus import gutenberg

from nltk import FreqDist
def Ling_01():

print(gutenberg.fileids())

def Ling_02():
fd = FreqgDist()
for word in gutenberg.words('austen-persuasion.txt'):
fd[word]+=1
print(fd.N())
print(fd.B())
MpoaHanusnposaTtb pe3yabTaT

3.
from nltk.book import *

def Sample_01():
print(textl)
print(text2)

print(text3)

def Sample_02():
C1 = textl.concordance('monstrous')

C2 = text3.concordance('God')



print(C1)
print(C2)
MpoaHanM3npoBaTb pesynbrat

4.
from nltk.book import *

def Sample_02():

print(‘For monstrous')

textl.concordance('monstrous')

print('For great')

text2.concordance('great’)

print('For God')

text3.concordance('God')
MpoaHann3npoBaTb pesynbTaT

5.
from nltk.book import *

def Sample_03():
textl.similar('monstrous')
text2.similar('little')
text3.similar('God')
MpoaHanusnposaTtb pe3yabTaT

6.
from nltk.book import *

def Sample_04():
textl.common_contexts(['monstrous’, 'very'])
text2.common_contexts(['little', 'great'])
text3.common_contexts(['God', 'devil'])

MpoaHanu3nposaTb pesynbraT

7.
import nltk

def corp_01():

ff = nltk.corpus.gutenberg.fileids()



print(ff)

def corp_02():
emma = nltk.corpus.gutenberg.words('austen-emma.txt')
Il = len(emma)

print(qq)
IIpoananu3upoBars pe3yapTar

anJ’IO)KEHME 2. OueHouYHble cpeacrtea onAa nposeaeHuA I'IpOME)l-(YTO‘-IHOVI aTtrectauunu.

Mposepaeman komneteHums MK-5: CnocobHOCTb K dpopmanmsaumm n anropuTMmM3aLMm NoCTaBAEHHbIX
3324, K HaNMCaHMIo NPOrPaMMHOro KoAa € UCMOJiIb30BaHWEM A3bIKOB MPOrpaMmMmUPOBaHUA,
onpeaeneHuns u MaHUNyMPOBaHMUA AAHHbIMU U 0GOPMAEHMIO MPOFPAMMHOIO KOAa B COOTBETCTBUM
YCTaHOB/IEHHbIMW TPEBOBaHUAMM

MK-5.1. OueHnBaeT KayecTBO MaTemMaTUYeCcKon mogenu npu ¢opmasmsaummn 3aaadun npeameTHom
obnactu.

3apaHua:

1. KonunuecTBo 3a8BOK Ha NpeaoCcTaBAeHUE YCAYr COTOBOM CBA3M B ONpeAe/ieHHbI MOMEHT BPEMEHM
ABNAETCA C/TIY4aHOWN BENIMUMHOM. YKaXKUTE 3aKOH pacnpeseneHmsa, KOTopomy AaHHasA cayvaiiHan
BE/IMYMHA NOAUYMHAETCA:

a) HOPMaJbHBII 3aKOH pacrpeaeNneHus;

0) 3akoH pacnpenenenus [lyaccona;

B) 3aKOH pacripeziesienusi bepaysmim.
2. MpeanpuaTtne BbinycKkaeT pachacoBaHHOE B MAYKM CAMBOYHOE Macsio. HoMuHanbHaa macca HeTTo
(macca ToBapa 6e3 ynakoBku) nayku — 180 rpammoB. B ycnoBusax peanbHOro npov3BoACTBa peasbHas
Macca Bcerza oT/IM4aeTca OT HOMMHANbHOM. 9TO OTKJOHEHUWE ABAAETCA CIY4aNHOW BEIMUMHOM. YKaxute
3aKOH pacnpeaeneHuns, KOTOPOMy AaHHas C/ly4aitHaA BeANYMHA NOAYUNHAETCA:

a) HOPMAJTLHBINA 3aKOH pacIlpeielicHUs;

0) 3akoH pacnpenenenus [lyaccona;

B) 3aKOH pacrpenesieHus bepuymmm.
3. TpaHcnopTHOE NpeaAnpUATUE KYMWUIO MOANHAKOBbIX aBToMobunen. OHM 6yayT e34UTb N0 O4HUM U
TeMm Xe goporam. Bogutb ux byayt BoauTenn oAnMHaKoBoW KBanudpukauuu. BepoATHOCTb TOro, UTO B
TeuyeHue NepBoOro rofa sKcnayaTaunm nlobomy M3 aTux asTomobunelt noTpebyeTca rapaHTUIHbIN
pPeMOHT, paBHa p. KonmyectBo aBTomobuaeit, ans KOTopbix NOTPeboBancs rapaHTUMHBIA PEMOHT
ABNAETCA C/TlYYaliHOWN BEIMUMHON. YKaXKUTE 3aKOH pacnpesieNieHmns, KOTOpoMy AaHHasA cay4daliHas
Be/IMYNHa NOOJYNHAETCA:

a) HOpMaJIbHBIN 3aKOH pacpeieIcHuUs;
0) 3akoH pacnpeznenenus [lyaccona;
B) 3aKOH pacrpezenenust bepuysmim.
MK-5.2. OueHnBaeT KauecTBO pa3paboTaHHbIX aATOPUTMOB A5 NOC/IeAyoWero KoAMpPoBaHMUA.



3apaHua:

1. Heobxoanmo no BbIBOPKe OLEHUTbL MaTeMaTUYECKOe OXKMUAaHMe reHepabHON COBOKYMHOCTMY.
YKarKnTe, KaKkas OLeHKa MaTeEMaTUUYECKOTO OXKMUAAHNA ABNAETCSA YCTOMUYMBOM K Bblibpocam (pobacTHol
OLLeHKON):

a) cpenHee apupMeTHIECKOE;

0) MenuaHa;

B) IIOJIyCyMMa MUHHUMAJILHOTO U MaKCUMaJIbHOTO 3HAYCHUH.
2. Heob6xoanmo no BbIbOpKe OLEHUTb BaprabenbHOCTb reHepasibHOM COBOKYMHOCTU. YKaxuTe, Kakas
OLEeHKa BapuabenbHOCTU ABAAETCA YCTOMUMBOIM K Bbibpocam (pobacTHOM OLLeHKOM):

a) cpenHee abCOFOTHOE OTKJIIOHEHHE,

0) MeTMaHHOE a0COJIIOTHOE OTKJIOHCHUE OT MEIUAHBI;

B) CTaHJAPTHOE OTKJIOHCHHE.
3. Kakoe rpaduyeckoe npeacraBieHme AaHHbIX JaCT BOSMOMXKHOCTb OLLEHWUTb MEXKBAPTUIbHbIN pasmax
BbIOOPKM:

a) TUCTOIPaMMa;
0) rpaduk MWIOTHOCTH;
B) KOpoOuaTas 1uarpaMmma.

MK-5.3. OueHnBaeT BbI6GOP NPOrpaMmHbIX CPEACTB ANA NPOrPaMMMUPOBAHMNA U MAHUNYAUPOBAHMA
[JaHHbIMW B COOTBETCTBMM YCTAaHOB/IEHHbIMW TPpeboBaHUAMM

3apaHus:
1. YKaxuTe, B YeM COCTOUT MeTOoA0/10r1si NOBTOPHOro oTbopa (pecemnanHra):

a) OHOBPEMEHHO UCIOIB3YIOTCSI HECKOJIBKO HECBSA3aHHBIX BHIOOPOK;
0) MHOTOKpaTHO OepyTcs BHIOOPKHU C BO3BPATOM M3 HAOIIOJaeMbIX TaHHBIX;
B) JOTOJHUTEIHHO TEHEPUPYIOTCS JAHHBIE, TOJOOHBIE UMEIOIIIUMCS .

2. YKaxKuTe, Kakoi U3 KoadpPMLMEHTOB KOPPENALMN He ABNSETCA PAHTOBbIM:

a) ko3¢ dunmenT xkoppemsiuu Kennamna;

0) koaddunment koppensiunu CriupmeHa;

B) K03 uimeHt koppesanuu [lupcona.
3. Mpu NpoBepKe CTaTUCTUYECKOIN TMMNOTE3bI MOXET BbiTb AOMYLIEHA OWNGKa NepBoro posa. YKaxure, B
Yem OHa COCTOUT:

a) HyJIEBYIO THIIOTE3Y HE OTBEPraroT, KOI/1a OHA JIOXKHA;

0) oTBepraro aJlbTEpPHATUBHYIO TMIIOTE3Y, KOTAa OHA HCTUHHA;

B) HYJIEBYIO TUIIOTE3Y OTBEPTalOT, KOTJ]a OHA UCTUHHA.
MpoBepsaeman KomneteHums MK-1: CnocobHOCTb K aHanM3y NpobaeMHOM CUTyaummn, pa3paboTke
TpeboBaHUI K cMCTEME, MOCTAHOBKE Lie/1el CO34aHNsA, Ppa3paboTKe KOHLENLMU U TEXHUYECKOTO 3a4aHNA
Ha co3gaHne Web-npunoxeHus, npeacraBaeHma KOHLENUMMN, TEXHUYECKOTO 3a4aHMA Ha
Web-npunoxeHne u uUameHeHWU B HUX 3aMHTEPECOBAHHbBIM NLLAM

MK-1.1. AHanusunpyet TpeboBaHMA K pa3paboTke Web-npunoxkeHuii u 6azam gaHHbIX

3apaHua:



1. MpoeKTUpyemoe NpuaoKeHne A0/KHO ObITb OCHALLEHO CUCTEMOM aHaIM3a 3aKOAMPOBAHHbIX B Koae
[pea gaHHbIX. YKaXKUTe, Kakoe 4ncno 3akogmposaHo Kogom Npea 0100:

a) 4;

6) 8;

B) 7.
2. MpoeKTMpyemoe NpPUIOKEHME JONKHO BblTb OCHALLEHO MCKYCCTBEHHOW HEMPOHHOW CeTbio ANA
aHanusa nHpopmaumm.Ha Bxoz HepoHa noaaHbl curHanbl x1=0.7, x2 = 0.3. Beca 4/1a BX040B paBHb!
w1=0.4, w2=0.3. CmeweHne w0 =-0.7. Ha Bbixoae HelipoHa nosay4yeHo 3HayeHue 0. M3BecTHO, B
HeNpPOHe BblYMCAAETCA B3BELLEHHAA CYMMA CUTHAN0B, KOTOPAA ABAAETCA apPryMEHTOM aKTMBALLMOHHOM
dYHKUMK. Ha BbiXxoae aKTUBAUMOHHOW GYHKLMM NoaydyeHo 3HaYeHune 0. YKaxKuTe, Kakan akTUBaLMOHHas
dYHKLMA Bblna Mcnonb3oBaHa?

a) CUTMOU/IA C TapaMeTPOM IKCIIOHEHTHI, PABHBIM;

0) runepOOINUECKH TAHTEHC C TTApaMEeTPOM IKCIIOHEHTHI, PaBHBIM;

B) ¢yHKIMs XeBHcaiiia co «CKauKoM» MPU 3HaYCHUH apryMeHTa, paBHOM 0.
3. MpoeKTUpyemoe NPUIOKEHWE AOMKHO BbITb OCHALLEHO CUCTEMOM BbICTPOIN KOPPEKTUPOBKM TEKCTa.
YKaunTe HaumeHee TpeboBaTebHbIN K pecypcam METoZ NOMCKA NPaBu/bHbIX BAPUAHTOB B CI0OBApeE:

a) MOMCK, OCHOBAHHBIM HA CEMAaHTHYECKON Mepe OIM30CTH;
0) moucK, OCHOBaHHbBIN Ha Mepe Onm3ocTy JIeBeHTeliHa;
B) MIOMCK, OCHOBAHHBIM HAa HEUETKOJIOIMUECKON Mepe OJIM30CTH.
MK-1.2. OueHMBaEeT KayecTBo pa3paboTkM TexHMYeckunx cneumdurkaunini Ha Web-npunorkeHusa

3agaHuma:

1. NpoeKTupyemoe NpuaoKeHne AoNKHO bbiTb OCHALLEHO CUCTEMONM CTEMMUHIA 418 aHT10A3bIYHbIX
TEKCTOB. YKaKWTe, KaKoe C/I0BO B MPOrpaMmme CTEMMUHTA, ONpeaeAtoLeli MHOXKeCTBEHHOE YKC/I0 Mo
KoHe4yHon bykBe “s” byaeT 06paboTaHO HenpaBu/IbHO:

a) cars;

0) cats;

B) bus.
2. MpoeKTMpyemoe-npuIoKeHne JoMKHO ObiTb OCHALLLEHO CUCTEMOM onpeaeneHnsa PacCTOAHNN MexXay
cnoBamu. yKa)KI/ITe, Yyemy paBHO pacCToAHUE MmexXay C10BaMU KKOLUKa» «cobaka» npun ncnosb3oBaHUn
MeTPUKK JleBeHLWwTenHa:

a) 2;

0) 3;

B) 4.
3. npOEKTMPVEMOG-I'IpVII'IO)'KEHMe AO0TXKHO bbITb OCHalleHOo cUCTeMoM aHaIn3a BMN3yaJibHbIX 06bEKTOB.
YKaxute, Kakum o6pa3om A0NKHO 6biTb Npeobpa3oBaH 06bEKT, NpeacTaBaeHHbIN B cucteme RGB:

a) OCTaBJIIETCA KOMIIOHEHTa R 1 MCIONb3yeTcs sl IpeCTaBIeHUs 00BEKTa,;
0) ocTaBisieTcss KOMIIOHEHTa B 1 ricmonb3yeTrcs 1715 TpeIcTaBlIeHusI O0BEKTa;
B) HAXOJIUTCA JIMHCHHAs KOMOWHAIMS TpPEeX KOMIIOHEHT W HCIOJNB3YeTCs s
MIPEICTABICHHS O0BEKTA.
MK-1.3. OueHMBaAET Ka4yecTBO NPOEKTa Ha pa3paboTky Web-npunoxeHus 1 6a3 gaHHbIX

3apaHua:



1. MpoeKTUpyemoe NpuaoKeHne A0KHO OblTb OCHALLEHO CUCTEMOM UCKYCCTBEHHOM HEMPOHHOM CeTblo
ONA aHanu3a n3obparkeHnn. YKaxute, Kakoe NpoeKkTHOe pelleHne byaet Haubonee npuemaemMbiM B
ycnosuax aeduumTa annapaTHbIX U BPEMEHHbIX PECYPCOB:

a) MoJIb30BaTeNb Pad0TaeT TOJIBKO C MPEIBAPUTENILHO O0YUYEHHON CEThIO;

0) moJyib30BaTesb HA CBOUX MPUMEpPax 00ydaeT CeTh, a 3aTeM UCIOJIb3YeT;

B) IIOJIb30BaTelIb MOXKET paboTaTh C MpPEIBAPUTEIHLHO OOYYEHHOH CEThIO I IpH

JKEJIaHUU BBITIOJHUTD JOTOJHUTEIBHYIO HACTPOUKY.
2. TIpoeKTUpyeMoe NPUIOKEHWE A0MKHO ObITb OCHALLEHO CUCTEMOM aHaIN3a TEKCTOB HA €CTECTBEHHOM
A3bIKe, OCHOBAHHOTO MCMOJ/Ib30BAHMM PasMEUYEHHBIX KOPMYCOB. YKaXKUTe, KaKoe NPOEKTHOe peLueHne
6yneT Hanbonee NpUemnembim B yCNOBUAX AedULMTa annapaTHbIX M BPEMEHHBIX PECypCoB:

a) MoJIb30BaTeNb PadOTaET TOIBKO C TOTOBBIMHU KOPIYyCaMU;
0) monp3oBaTeNnb ¢ momomlplo pasmenieHHbIx Ha WEB-pecypce cpencts crpout cBou
KOPITYCBI, a 3aTeM UX HCIIOJIb3YET;
B) TI0JIb30BAaTENIb MOXKET Pab0TaTh ¢ TOTOBBIMH KOPITYCAMH WIIH MTPH JKEITAHUH MTOTIOTHUTH
UX CBOUMH.
3. MpoeKT1pyemoe NpuaoKeHue 40MKHO 6biTb OCHALLLEHO CUCTEMOI aHaM3a 3BYKOBbIX CUTHasIOB.
YKaXKnTe, Kakoe NPOoeKTHoe pelleHne byaeT Hanbonee npuemaembim B ycaoBumax aedpuumta
annapaTHbIX M BPEMEHHbIX PECYPCOB:

a) MOJIb30BaTellb Pab0TAET TOJIHKO C TOTOBBIMU XPAHMJIUILIAMUA CUTHAJIOB;

0) moyb30BaTENb C MOMOIIBIO Pa3MEIICHHBIX B OOJIAYHOM XPAaHWIUIIE CPENICTB CTPOUT
CBOM XPAHWJIUIIIA CUTHAJIOB, & 3aTE€M MX HCIOJIb3YET;

B) TIOJB30BaTeNb MOXET paboTaTh C TOTOBBIMH XPAHWIHUIAMHU CUTHAJIOB WM TIPH
JKEJIAHUHU TIOTIOTHUTh UX CBOUMH.



