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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeUUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[lenb ocBOCHUS TUCIUTUTHHEI " AJITOPUTMBI 00paOOTKH OOIBIINUX JaHHBIX':

- (OpMHUPOBAHKE Y CTYJECHTOB MPEACTABICHUS O TUIIAX 3a/1a4y, BOSHUKAIOIINUX B 00JaCTH
WHTEJICKTYaTbHOTO aHAIHM3a OOJBIINX TAaHHBIX;

- OCBOCHHME OCHOBHBIX ITOJXOJI0B, TPUMEHSIEMBIX TIPH PEIICHUH 3a7a4 OOJIBIITUX JaHHBIX
(Big Data);

- OCBOCHHE COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB, MPUMEHSICMBIX MPU PEIICHUH 3a]1a4
6onpmux nanabix (Big Data);

- IOJy4YeHHE HaABBIKOB MNpHMeHeHHs mapaaurm Big Data npu pemenHun 3amad B
Pa3IMYHBIX MPEAMETHBIX 00IACTSX.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuuruimHa AIropuT™Mbl 00paboTKH OONBIIHMX TAHHBIX BXOAWUT B YaCTh Y4€OHOTO IJIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHI 00pa30BaTeIbHON MPOTPaMMBbI.

JUia  u3ydeHus  AMCLUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUIUINH/ PAKTUK:

@OyHKIMOHATBHBIE S3BIKH IIPOTPAMMHUPOBAHUS

ba3zer nanabix Web-npunnoxenuit

OcHogsl paszpabotku Web-npuioxenuii

[Mporpammuoe obecneucnue Back-End B Web paszpaborke

[Mporpammuoe obecnieuenue Front-End B Web paspabotke

OOBEKTHO-OPHEHTHPOBAHHOE IIPOTPAMMHUPOBAHUE

MaremMaTrueckas JOrHKa U JUCKpeTHas MaTeMaTHKa

Maremaruueckasi CTaTHCTHKA

dunocodus

[IpukiiagHas maTemaTuka

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OyxyT
HEOOXOIUMBI JUTSl U3yUSHUS T CIUTLTIH/TIPAKTHK:

[ToxroToBka K caue u caada rocyAapCTBEHHOTO IK3aMeHa

BeimonHeHue ¥ 3a1uTa BBITYCKHOM KB (UKAIIMOHHOW PadOThI

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu s

B pesynbrare ocBO€HMS AMCHUMIUIMHBI (MOIYyJsA) «AJNTOPUTMBI 00paOOTKH OONBIINX
JTAHHBIX» 00yJaromuiics JOKeH 001a1aTh CIEAYOIMUMU KOMIETEHIUSAMMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[1K-1 CrnocoGHOCTh K aHamu3y NpOoOJIEMHOW CUTYaIlMH, pa3paboTke TpeOOBaHUI K CHUCTEME,
IIOCTaHOBKE IIeJIel CO37aHus, pa3pabOTKe KOHIEMINH M TEXHHYECKOTO 3aJaHUs Ha CO3JaHHE
NPUII0KEHUS, TPEJICTABICHHS KOHIICTIIIUH, TEXHUUECKOTO 331aHUs Ha TIPUIIOKEHUE U U3MEHEHHH
B HUX 3aWHTEPECOBAHHBIM JIHIIAM

[1K-1.1 AHanu3upyeT TpeOoBaHUs K pa3paboTKe MPHIOKEHUH 1 6a3aM JaHHBIX

[1K-1.2 OneHuBaeT KadyecTBO pPa3pabOTKM TEXHUYECKHX crenupukauuidi Ha
pa3pabaTbiBaeMoe MPUIIOKEHUE

[1K-1.3 O1eHrBaeT Ka4yecTBO MIPOeKTa Ha pa3pabOTKy MPHIIOKEHHS U 0a3 JaHHBIX

[TIK-5 CriocobHOCTh K (hopManu3anuu ¥ adropuTMHU3ALKUN TOCTABIEHHBIX 3a/1a4, K HalHMCaHHUIO
IIPOrPaMMHOTO KOJa C MCHOJb30BAaHUEM S3BIKOB MPOrPAMMHMPOBAHMUS, OIPEACICHUS H
MaHMITYJTUPOBAHMS JAHHBIMU U 0()OPMIICHHUIO TPOTPAMMHOTO KO/Ia B




COOTBCTCTBHMH YCTAHOBJICHHBIMHU Tpe6OBaHI/I}IMI/I

[1K-5.1 OneHnBaeT KauecTBO MaTEMAaTUUYECKOM MOJIeNU Ipy popMalin3aluy 3a1a4u
peaMETHON 00J1acTH

[1K-5.2 OueHuBaeT KayecTBO pa3pabOTaHHBIX AJITOPUTMOB JUISL TOCJIEIYIOLIEro
KOJMPOBaHUs

[1K-5.3 OneHuBaeT BBHIOOP MPOrPaMMHBIX CPEACTB Uil IPOrPaMMHUPOBAHUA U

MaHUTyJUPOBAaHUS  JAaHHBIMH B COOTBETCTBHHM  YCTaHOBJICHHBIMHU
TPeOOBAHUAMU




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmast Tpy10eMKOCTh AUCIHILIMHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B TOM
qHUCIIe:
— KOHTaKTHas pabora — 35,1 akaj. 4acoB:
— ayauTopHas — 32 aKaJl. 4acoB;
— BHeayauTopHas — 3,1 akaj. 4acos;
— camocTosTeabHas padota — 37,2 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynuropHas g
o | vomrakTHas pabota E = DopMma TeKyILEro
S B
= o T KOHTPOJISt
Paznen/ Tema 3 (B axaz. yacax) == A . P Kon
2 & © | camocrosTenbHON | ycrieBaeMOCTH U
JACIATUTAHBL 5 S . | KOMIIeTeHINH
@) g £ paboThl MIPOMEKYTOYHOH
nab. | mpakrt. | 3 aTTecTALMH
Jlex. s e &
3aH. 3aH. | U &
1. OCHOBHBIE KOHIIEIILIVH.
IIporpamMMHBIE CpeacTBa.
CamocrosTenpHOe
1.1 Jannsle, nuapopmanus, o becena —
. u3ydeHue yueOHoi
3HaHus. JKU3HEHHBIH LMK 2 2 6 N 00CyXIcHHE. IIK-5.1
1 Hay9HOU L
JaHHBIX. VYeTHbIl onpoc
JUTEPATYpPbI
CamocTosiTenbHOe
H3yuYeHHEe y4eOHOU
8 U HAYYHOH becena —
1.2 IIporpamMmHbIe Y A
JUTEPATYPBI. o0CyxKIeHH e,
MHCTPYMEHTBl ¥ CPeIpl. ToxroTosKa K Ananus
Python (Google 2 2 6 nabopaTopHOM MPOrPaMMHOTO MK-5.3
Colaboratory). R PATOPHOMY porp
. 3aHATHIO. KOJa.
(RStudio). M
Brinmonnenue YerHblit onpoc.
nabopaTopHOi
paboTHI.
Hroro no pazneny 4 4 12
2. IlpenBapurensHas o0paboTka
nanHbIX. Knacrepusamust.
CamocrosTenpHOE
M3y4YeHHe yaeOHOH
U Hay4yHOU becena —
JIUTEPATYPBI. o0CcyxIeHH e,
21 IIpoBepka
POBep ITogroroBka k Amnanus I1K-5.2, TIK-
KOPPEKTHOCTH JAHHBIX.| 8 2 2 6
9 nabopaTopHOMY MIPOrpaMMHOTO 11
Jlornueckuii ananus.
3aHATHIO. KOJa.
Beimonnenne VYeTHBI onpoc.
nabopaTopHOI
paboThI.




CamocrosTenpHOe
n3ydeHue yueOHoM

¥ HAyIHOH becena —
JUTEPATYPBI. o0cyxieHue.
2.2 3agaun 2 2 6 IToaroroBka x Amnanus I1K-5.2, TIK-
KJIacTepU3alHy. JTab0paTOPHOMY MPOTPAMMHOTO 1.2
3aHATHIO. KOJa.
Brinmonnenne VYeTHBIl onpoc.
nabopaTtopHO
paboThL.
Wroro no paszneny 4 4 12
3. TloctpoeHne  MPOTrHO30B.
Pabota c TEKCTOBBIMHU
CamocrosTenbHOE
H3yueHHe y4eOHOU
¥ HAyIHON becena —
JUTEPATypBI. o0cyxieHue.
3.1 Meronst 4 4 79 IToaroroBka x Amnanus I1K-5.3, TIK-
MIPOrHO3UPOBAHHUS. ' nabopaTopHOMY MIPOrpaMMHOTO 1.3
3aHATHIO. KoJa.
Brinonnenne VYeTHBIH onpoc.
nabopaTopHOH
paboTsl.
8
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHON Bbecena —
JUTEPATypBI. o0cyxieHue.
3.2 PaboTa ¢ TEKCTOBBIMU 4 4 6 IToaroroBka x Amnanuz I1K-5.2, TIK-
JTAHHBIMH. nabopaTopHOMY MPOTPaMMHOTO 1.2
3aHSTHIO. KoJa.
Brinmonnenue YerHblit onpoc.
nabopaTopHOi
paboTHI.
HWroro no pazneny 8 8 13,2
4. Kontpoins
IK-5.1, TIK-
4.1 BreayauropHas 5.2, T1IK-5.3,
KOHTaKTHast pabora. I1K-1.1, TIK-
1.2, TIK-1.3
8
IK-5.1, TIK-
4.2 TToaroroska K 5.2, TIK-5.3,
9K3aMeHy. IK-1.1, TIK-
1.2, TIK-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. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJOTHU OPUEHTHPYIOTCS Ha OpPraHU3AIMIO
00pa3oBaTeNbHOTO  MpoLlecca, MPEANOJAralIlyl0 MHPsIMYI0  TPaHCISALUI0 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTFOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENPONYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHSATHI C UCIIOJI30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

Wudopmanmonnas JeKuus — I[OCIENOBAaTEIbHOE H3JIOKEHHE MaTtepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

CemuHap — Oecezia rpenojjaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUN M0 KaXKJIOMY BOINPOCY IUIaHA 3aHATUS C C€IMHBIM JUJIi BCEX IEPEUHEM
pEKOMEH1yeMoi 0053aTeIbHON U TOMOTHUTEIBHOM JTUTEpaTyphl.

[IpakTrueckoe 3aHsATHE, MMOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUM M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

JlabopaTopHas paboTa — opranu3zainusi yaeOHOM paboThl C peaIbHBIMU MaTePUATBLHBIMU U
UH(GOPMALIMOHHBIMU O0OBEKTaMH, JKCIEPUMEHTalbHas paboTa C aHAJIOTOBBIMH MOJIEISIMHU
peaTBbHBIX 0OBEKTOB.

2. Texnonmoruu mpobIEeMHOr0 OOyUYEHHUS] — OpraHu3alus o0pa3oBaTEeNBLHOrO Mpolecca,
KOTOpasi PEAINojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUYEOHBIX MPOOJIEMHBIX
CUTYalUi JIJIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIBLHON AEITETbHOCTH CTYICHTOB.

3. HTEepaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoIecca, KOTopas
IpeJnoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/ICHCTBUE BCEX YYACTHUKOB, JIOCTI)KEHUE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsny co
CHEIMAM3UPOBAHHBIMU ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPaKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
HHTepakTUBHOCTH MOpa3yMeBaeT CYObEKT - CyObEKTHBIE OTHOIIEHUS B X0/1e 00pa30BaTeIbHOTO
npolecca , Kak cjieicTBue, (GopMUpoBaHHE caMOpa3BUBaloLIEiicss HHPOPMAIMOHHO-PECYPCHOM
CpeJBl.

®opMbI y4eOHBIX 3aHATHH C MCMOJIB30BAaHUEM CIEIUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHUM:

Jlexuus «oOpaTHOM CBSA3M» — JIEKIUSA—TIPOBOKAIMS (M3JI0’)KEHUE MaTepHralla C 3apaHee 3a-
IUIAHUPOBAaHHBIMU ~ OLIMOKaMH),  JIeKIHsI-Oecena,  JICKIUSA-IUCKYCCHUs,  JIEeKIUs—TIpecc-
KOH(epeHIIUsL.

4.  HuadopManmoOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHble  TEXHOJNOTUU  —
opranusaius 00pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMaLIHEH.

6 YueOHO-MeTOqHYECKOE 0DeciedeH e CAMOCTOSITeJILHOW PadoThl 00yYaKOIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Paguenko M.A. Texnonorum u wuHppacTpykrypa Big Data: YueGHoe mocoOwue.
[DnexTponnsit pecypce]. / U.A. Paguenko, N.H. Hukomnaes — CII6.: Yuusepcuter UTMO, 2018.
- 55 c. Pexum JocTyna
http://books.ifmo.ru/book/2138/tehnologii_i_infrastructura_Big_Data:_uchebnoe_posobie.htm



2. Kypc nexmumii mo Big Data. [Onekrponssiii pecypc]. Pexum pocryma https://ai-
news.ru/2019/11/kurs_lekcij_po_big_data.html

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1. bla A. Teopernueckuii muaumym 1o Big Data. Bce, 9To HY:XKHO 3HATh O OOJBIIMX
nannbix. / A. blu, K. Cy - CII6.: ITurep, 2019.-208c¢.

2. Mutuenn P. Ckpanunr B36-caiitoB ¢ momomisio Python / P. Murtuemt. M.: JIMK Ilpecc,
2016 - 280 c.

B) MeTonuyeckue ykazaHus:
I'opronos 10.B. IlpakTrkym 1o MammmHHOMY 00y4eHuto [DnekTpoHHblit pecypce]. / 1O.B.
I'opronos, A.H. ITonosunkux, H.1O. 3o10TeIX. Peskxum goctyna: http://www.uic.unn.ru/~zny/ml/

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox 1eicTBus IULICH3UU
Anaconda Python |cBo6oxHO pacipoctpansemoe I10 OeccpoUHO
Deductor Studio  |Corarienue 0  COTpYIHHYECTBE 5eCCDOIO
Academic Ne06-2901\08 or 29.01.2008 P

SCII?b Computation cB0OOIHO pacmpocTtpansiemoe [10 OeccpodHo

Engine

NotePad++ cB000HO pacnpoctpansiemoe 110 06eccpoyHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue xypca CchUIKa

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

HammonansHast MH(OPMAaIMOHHO-aHATUTHYECKAs
cucreMa — Poccniickuii MHAEKC Hay4HOTO HUTHPOBAHUS
(PUHIL)

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

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

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKITIOUAET:

JlekunoHHas aynutopus ayad. 282 — MynbTuMeuitHbIe CPECTBAa XpaHEHUs], Iepeladun U
IpeJICTaBlIeHNUs HTHPOpMAIUY;

Komnbrotepnsie kinaccel Lentpa unpopmannonnsix texnonoruit ®I'bOY BIIO «MITY
uM. [.11. HocoBa» — [lepcoHanbpHbBIE KOMITBIOTEPHI, 00BEUHEHHBIE B IOKATBHBIE CETH C BBIXOJOM
B Internet, ocHamieHHblE COBPEMEHHBIMH MPOTPAMMHO-METOAMYECKUMH KOMIUIEKCAMHU JUIS
pelieHus 3aaa4 B 0071acTi HHPOPMATUKHU U BEIYUCIUTEIHHON TEXHUKU;

AymuTopun ISl CaMOCTOSITENIbHOW pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAJIBHBIE 3aJIbI
oubmmoreku — aya. 282 u kiaccel YUT u ACY;

[lomemenuss s caMOCTOSITENbHOM — pabOThl  OOy4aromMXCs,  OCHAIEHHBIX
KOMITBIOTEPHON TEXHMKOW C BO3MOYKHOCTHIO TMOJKIIOYEHHS] K ceTu «VHTepHeT» M HaaudueM
JIOCTYTAa B 3JIEKTPOHHYIO HMH(OPMAIIMOHHO-00pa30BaTENbHYIO CpPEly OpraHM3aldyd — KJacChl
YUT u ACY;

ITomemenuss A XpaHeHUs W NPOPUIAKTHYECKOrO  OOCIYKMBAaHUS  y4eOHOro
obopynoBanus — LleHTp HHPOPMAITMOHHBIX TEXHOJIOTHH — aya. 372.



[Tpunoxxenue 1. Y4eHO-METOAMUECKOE 00ECTIeUeHNE CAaMOCTOATEIHLHOM PaboThl 00yUaIOIINXCSI
3apaHue K nabopatopHoii pabote no Teme:

DaHHble MHPopMaLUA, 3HAHUA.

MpoaHanM3nMpoBaTb COBOKYMHOCTb TEKCTOBbLIX, FPAaPUUECKMX U ayANOBU3YabHbIX SAHHbIX,
pa3meLLeHHbIX Ha ogHOM 13 cTpaHuu, WEB-pecypcos:

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

Nou,kwNpRE

3apaHue K nabopatopHoii pabote no Teme:
OcHoBbl a3biKa R. Cpepa RStudio (RStudio Cloud). XpaHuauwe CRAN u pabota ¢ HUM.

YcrtaHoBUTbL oanH naket u3 CRAN B RStudio.

3arpy3utb ¢ann B RStudio c noKanbHOro HocuTens.

Ckauatb ¢daiin ns RStudio Ha noKanbHbI HOCUTEND.

Hanucatb GyHKLMIO A8 CYMMUPOBAHMNA 3/1EMEHTOB YMCI0BOrO Mmaccusa B R.

Hanucatb GyHKLMIO ONA HAXOXKAEHMA cpefHero apudmeTUHeCcKoro Y4CA0BOro MaccuBa.
Hanucats QpyHKIHIO 17151 HAXOXKCHHS CTAHJAPTHO OTKIIOHEHUS YMCIIOBOTO MAaCcCUBA.
Hanucatp 11 HaX0XIE€HUSI CyMMBbI YHCJIOBBIX 3JIEMEHTOB JIByX MAacCHUBOB.

NouhkwNRE

3apaHue K nabopatopHoii pabote no teme:
MpepBapuTenbHasa 06paboTka AaHHbIX. MpeobpasoBaHue Raw Data B Tidy Data. AHanus Bbi6pocos.
YcTaHOBUTbL HEODXOAMMbIE MAKETHI.

1. Bemonnuts B cpene R:

library(tibble)

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

)

MpoaHanM3nposaTtb pesyibTar.

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

MpoaHanMsnposaTtb pesyibTar.

3. Bbinonnutb B cpege R.
tribble(

~a, ~b, ~c,

1, 1,-1
2, 1, 0,
3,1, 1



)

MpoaHanMsnposaTtb pesyibTar.

4. BbinonHutb B cpeae R.

library(readr)

(okruga = read_csv('data/okruga.csv'))
MpoaHannsnposaTb pesynbTar.

5. Bbinonnutb B cpege R.

library(ISLR)
str(Carseats)
NpoaHanusnposaTtb pe3y/bTarT.

6. BbinonnuTtb B cpege R.

library(ISLR)

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

NpoaHannsnposaTb pesy/sbTart.

7. Bbinonnutb B cpege R.

library(mice)

urban <- imputate_na(carseats, Urban, US, method = "mice")
MpoaHannsnposaTb pesy/sbTart.

3apaHue K nabopatopHoii pabote no Teme:

MpoBepKa cTaTUCTUUECKOM rMnoTesbl 0 NapameTpax reHepasibHOW COBOKYNHOCTU. NpoBepKa
CTaTUCTMUECKO rMnoTesbl 0 3aKoHe pacnpeaeneHus. Knacrepusauma.

[ns 3afaHHOM BbIBOPKM NPOBEPUTL TMNOTE3Y (YPOBEHb 3HAYMMOCTU NPUHATL pPaBHbim 0,95):

1. O paBeHCTBEe MaTeMaTHYECKOTO OKHUAHUS JaHHOUN BEIUYHHE.
2. O ToMm, 4TO TeHEepaIbHAs COBOKYITHOCTH IMOYNHEHA HOPMAIEHOMY 3aKOHY
pacrpeaeneHust.

3. O ToM, 9TO TeHepaIbHas COBOKYITHOCTh MOJYMHEHA 3aKOHY pactpeneneHus [lyaccona.

4. O ToMm, 4TO reHepaitbHasi COBOKYITHOCTh MOJYMHEHA JIOTHOPMAIILHOMY 3aKOHY
pacnpeneneHus.

5. O Tom, 4To reHepanbHasi COBOKYITHOCTh MOJYMHEHA TaMMa 3aKOHY paclpeIeeHHUs.

6. O ToMm, 4TO TeHepaIbHas COBOKYITHOCTH IMOYNHEHA SKCTIOHCHIIUATBHOMY 3aKOHY

pacipeneneHus.
7. JInst naHHOM BBIOOPKM MOCTPOUTH KIACTEPU3ALIUIO MO 2 KPUTEPHUSIM.
3apaHue K nabopatopHoii pabote no teme:

MocTpoeHune CTaTUCTUUECKUX 3aBUCUMOCTEN. AHANIM3 U NPOrHO3UPOBaHME BpeMeHHbIX PAJOB.
HaxoxkaeHue TpeHaa.

1. Jlns nByX 3aaHHBIX BBIOOPOK MOCTPOUTH BEIOOPOUHBIN KOI()(DUIIMEHT KOPPETSALIHH.
IIpoBepuTh €r0 3HAYUMOCT.

2. Jlns ABYX 3aJlaHHBIX BBIOOPOK ITOCTPOUTH PAHTOBBIN BHIOOPOYHBIN KOAPPHUIIUEHT
Koppensiiun. [IpoBepuTh €ro 3HaYMMOCTb.

3. i AByX 3aJaHHBIX BEIOOPOK IMOCTPOUTH JIMHEHHYIO PErPECCHOHHYIO 3aBUCUMOCTb.
[Tpoananu3upoBaTh OCTATKH, OLIEHUTh 3HAYUMOCTb KayKIA0Ir0 13 KO3((PUIIEHTOB U
BCEro ypaBHEHUS (3aBUCUMOU CUYMTAEM MIEPBYIO BBIOOPKY).



4. Jlns AByX 3aIaHHBIX BEIOOPOK MOCTPOUTH HETMHEHHYIO PETPECCUOHHYIO 3aBUCUMOCTb.
[Tpoananu3upoBaTh OCTATKU, OLIEHUTH 3HAYMMOCTh KaX/10r0 U3 KO3(p(HUIIUEHTOB U
BCET0 YpaBHEHHUs (3aBUCUMOM CUMTAEM TIEPBYIO BHIOOPKY).

5. Jlns HEeCKONBKUX 3aJaHHBIX BHIOOPOK MOCTPOUTH JIUHEHHYIO PETPECCHOHHYIO
3aBUCUMOCTb. [IpoaHamn3upoBaTh OCTaTKH, OIEHUTHh 3HAYUMOCTh KaXKJIOTO U3
KO3(PHUITMEHTOB M BCEro ypaBHEHUS (3aBHCUMOM CUUTAEM MIEPBYIO BEIOOPKY).

6. Jlist HECKOMBKUX 3aJaHHBIX BEIOOPOK IMOCTPOUTH HETMHEHHYIO PETPECCHOHHYIO
3aBUCUMOCTb. [IpoaHanm3npoBaTh OCTaTKH, OLIEHUTh 3HAUMMOCTb KaXKJI0T0 U3
KOX((HUIIMEHTOB U BCETO ypaBHEHUS (3aBUCUMOU CUMTAEM MIEPBYIO BBIOOPKY).

7. Jlnst 3a1aHHOTO BPEMEHHOTO pAJia ONPeAeTUTh KO3 PUIIMEHT aBTOKOBapUaIuy,
MIOCTPOUTH ypaBHEHHUE TPEH/A .

3apaHue K nabopaTtopHoii pabote no Teme:

O6paboTKa «Ccblporo» Tekcra. PaameTka no yactam peuu. /lemmaTtusauma U CTEMMUHUPOBAHME.
MocTpoeHne KopnycoB TEKCTOB. BbisiBleHMe MMEHOBaHHbIX CYLLHOCTEA.

PaccmoTpeTb npeasiorKeHHbI Nnpumep Ha A3blike Python, npeaHasHayeHHbIN ana paboTbl € CbipbiM
TEKCTOM W TEKCTOBbIMW KOPMyCcamu.

1.
from nltk.corpus import gutenberg

from nltk import FreqDist
def Ling_01():

print(gutenberg.fileids())

def Ling_02():
fd = FreqDist()
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)
MHauBMAyanbHble 3a4aHuA K pasgeny 1.

CamocTosaTeNIbHO NOAKNIOYNTL HeobXoaAnMble BUbANOTEKM

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)

1.
plot (flu$Russia, type='1l")
MpoaHanuanposaTb pesyabTar

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

MpoaHanuM3nposaTb pesynbTaT

3.

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

MpoaHannM3nposaTb pe3ynbTaT

4,
w <- chickwts$weight
hist(w, breaks = 20)
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)

MpoaHanu3nposaTb 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)

MpoaHannM3npoBaTb pesynbTaT

6.

set.seed (my.seed)

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

test <- !train

# obyyaeM MomeJiu

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

MpoaHannu3nposaTb pesynbraT

7.

k <= 10

set.seed (my.seed)

folds <- sample(l:k, nrow(Hitters), replace = T)
cv.errors <- matrix(NA, k, 19, dimnames = list (NULL,
paste(1:19)))

MpoaHannM3nposaTb pesynbTaT

MHausugyanbHble 3agaHua K pasgeny 2.

1.

x <- model.matrix(Salary ~ ., Hitters) [, -1]

y <- Hitters$Salary
grid <- 107seg (10, -2, length = 100)

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

MpoaHannM3nposaTb pe3ynbTaT

2.
set.seed (my.seed)
train <- sample(l:nrow(x), nrow(x)/2)

test <- —-train



y.test <- y[test]

ridge.mod <- glmnet (x[train, ], yl[train], alpha = 0, lambda =
grid,

thresh = le-12)

plot (ridge.mod)

MpoaHannM3npoBaTb pesynbTaT

3.
set.seed (my.seed)
cv.out <- cv.glmnet (x[train, ], yltrain], alpha = 0)

plot (cv.out)

MpoaHannM3npoBsaTb pesynbtaT

4,
set.seed (my.seed)
cv.out <- cv.glmnet (x[train, ], yltrain], alpha = 1)

plot (cv.out)

MpoaHanu3nposaTb pesynbtaT

5.
set.seed (2) a

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

summary (pcr.fit)
MpoaHanusnposaTtb pesyabTaT

6.

set.seed (my.seed)

pcr.fit <- pcr(Salary ~ ., data = Hitters, subset = train, scale
:T,

validation = 'CV'")
validationplot (pcr.fit, val.type = 'MSEP')

MpoaHannM3nposaTb pe3ynbTaT

7.
set.seed (my.seed)

pls.fit <- plsr(Salary ~ ., data = Hitters, subset = train,
scale = T,



validation = 'CV'")

summary (pls.fit)

MpoaHanu3nposaTb pesynbTaT

MHguBuayanbHble 3agaHus K pasgeny 3.

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

fileURL <- 'https://sites.google.com/a/kiber-guu.ru/msep/mag-
econ/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.ruSforlang <- as.factor (wages.ruSforlang)

MpoaHanu3nposaTb pesynbraT

2.
my.seed <- 12345
n <- 100
train.percent <- 0.85
set.seed (my.seed)
x1 <- rnorm (20, 3.7, n = n)
set.seed (my.seed + 1)
x2 <- rnorm (50, 3.3, n = n)
rules <- function(xl, x2) {

ifelse((x1l > 20 & x2 < 50) | (x1 < 18 & x2 > 52), 1, 0)

MpoaHannM3nposaTb pesynbtaT

3.
set.seed (my.seed)
inTrain <- sample (seq along(xl), train.percent*n)
x1l.train <- x1[inTrain]
x2.train <- x2[inTrain]

x1l.test <- x1[-inTrain]



X2 .test <- x2[-1inTrain]

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

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

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

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

MpoaHannM3npoBaTb pesynbTaT

4.
<- 100 # HabOJIIeHM BCEIO
train.percent <- 0.85 # gosss obyuamimer: BEIOOPKMU
set.seed (my.seed)
class.0 <- mvrnorm (45, mu = c (23, 49),
Sigma = matrix(c(3.5%2, 0, 0, 3.4%2), 2, 2,
byrow = T))
set.seed (my.seed + 1)
class.l <- mvrnorm (55, mu = c (15, 51),
Sigma = matrix(c (272, 0, 0, 2.5%2), 2, 2,
byrow = T))
x1l <- c(class.O[, 1], class.1l[, 11)
x2 <- c(class.O[, 2], class.l[, 21)

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

MpoaHannM3nposaTb pesynbtaT

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

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

MpoaHanuM3nposaTb pesynbtaT

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, vy as.factor (ytest))

ypred <- predict (bestmod, testdat)



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

MpoaHannM3nposaTb pesyabraT

7.

set.seed (my.seed)

Il
N

X <- matrix (rnorm(200*2), ncol
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)

MpoaHannM3npoBaTb pesynbtaT

MHauBuayanbHble 3agaHuaA 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())
MpoaHanu3npoBaTb pesynbraT

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())
MpoaHanusnposaTtb pe3ynbTaT

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)
MpoaHanusnposaTtb pe3yabTaT

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')

MpoaHanuM3nposaTb pesynbraT



5.
from nltk.book import *

def Sample_03():
textl.similar('monstrous')
text2.similar('little')
text3.similar('God')
MpoaHanu3npoBaTb pesynbraT

6.
from nltk.book import *

def Sample_04():
textl.common_contexts(['monstrous’, 'very'])
text2.common_contexts(['little’, 'great'])
text3.common_contexts(['God', 'devil'])
MpoaHannM3nposaTb 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)

MpoaHannM3npoBaTb pesynbraT

MpunorxkeHune 2. OueHouYHble cpeactea AnAa nposeaeHUA I'IpOMG)KVTO‘-IHOVI aTTectauunun.

Mposepsemas komneteHums MK-5: CnocobHOCTb K GOPMaANM3aLUN U aNTOPUTMMU3ALLMM MOCTABIEHHBIX
3a/1ay4, K HanNMcaHMIO MPOTrPAMMHOr0 KoAa C UCMO/1b30BaHMEM A3bIKOB MPOrPamMmMMUPOBaHUA,
onpeaeneHna 1 MaHUNyAMPOBaHMA AAaHHbIMU M 0GOPMAEHMIO NPOTPAMMHOrO KoAa B COOTBETCTBUM
YCTaHOB/IEHHbIMM TPE6OBAHMAMM

MK-5.1. OueHMBaeT Ka4yecTBO MaTemaTUyeckon mogenu npu Gopmannsauum 3agadumn npegmeTHom
obnactu.



3apaHua:

1. KonnyectBo 3aABOK Ha npeaocrtassieHne ycnyr COTOBOW CBA3K B Oﬂpe,ﬂ,eﬂeHHblﬁ MOMEHT BpeMeHU
ABNAETCA cnyqaﬁHon BE/IMYMHON. YKaXKMTe 3aKOH pacnpeageneHna, KOTopomy gaHHaA cnyqaﬁHaﬂ
BennvynHa NnoA4YNHAETCA:

a) HOpMaJIbHBIN 3aKOH pacpeeICHuUs;

0) 3akoH pacnupeneneHus [lyaccona;

B) 3aKOH pacripezeienusi bepaysim.
2. MpeanpusTtne BbinyckaeT pacdacoBaHHOE B MAYKMU CAMBOYHOE Macsio. HoMUHanbHan macca HeTTo
(macca ToBapa 6e3 ynakoBkK) naukm — 180 rpammoB. B ycnoBusax peasibHOro Npon3BoAcCcTBa peasbHasn
Mmacca Bceraa oT/In4yaeTca oT HOMUHA/IbHOM. 3TO OTK/NOHEHWE ABAAETCA C/Iy4aHOM BE/IMYNHON. YKaKuTe
3aKOH pacnpeaeneHuns, KOTOpoMy gaHHas C/lyyaiiHaa BeAnYMHa NoAYMNHAETCA:

a) HOPMAaJTbHBINA 3aKOH paclpeieicHus;

0) 3akoH pacnpenenenus [lyaccona;

B) 3aKOH pacnpeneneHus bepHymmu.
3. TpaHcnopTHOe NpeaAnpuATUE KYMWUJIO MOANHAKOBbIX aBToMobunen. OHM 6yayT e3anTb Mo OAHUM U
TeM Xe goporam. Bogutb ux byayTt Boagutenn oAMHAKoBOM KBanndukaunmn. BepoATHOCTb TOro, 4To B
TeyeHue NepBoro roAa aKcnayaTaumm nlobomy M3 aTux asTomobunelt noTpebyeTca rapaHTUIHbIN
pPeMOHT, paBHa p. KonmyectBo aBTomobunel, Ans KOTopbIX NOTpeboBancs rapaHTUNHbIN PEMOHT
ABNAETCA C/ly4allHON BENMUYNHON. YKaXKUTe 3aKOH pacnpeaeneHns, KOTOpomy AaHHasa ciydaliHas
BeNnvYnHa noavynHAeTcA:

a) HOPMAaJTLHBINA 3aKOH paclpeelcHus;
0) 3akoH pacnpenenenus [lyaccona;
B) 3aKOH pacrnpeneneHus bepHymm.
MK-5.2. OueHMBaET KayecTBO pa3paboTaHHbIX a/ITOPUTMOB A5 NOCNEAYIOLLErO KOANPOBAHMA.

3apaHus:

1. HeobxoaMMmo Nno BbIBOPKE OLEHUTb MAaTEMATUYECKOE OXMUAAHWNE reHepasibHON COBOKYMHOCTY.
YKaxKuTe, KaKkas OLLeHKa MaTeMaTUYECKOTO OXMUAAHUA ABAAETCA YCTOMUYMBOM K BbIGpocam (pobacTHol
OLEeHKoW):

a) cpenHee apuMeTUIECKoe;

0) MenuaHa;

B) MOJIyCyMMa MUHUMAJILHOTO Y MaKCUMaJIbHOTO 3HAYCHUH.
2. Heobxoanmo no BbIbOpKe OLEeHUTb BapnabenbHOCTb reHepasibHOM COBOKYMHOCTU. YKaXKnUTe, KaKas
oLeHKa BapmnabenbHOCTU ABNAEGTCA YCTOMUYNMBOM K Bbibpocam (pobacTHOM OLLEHKOM):

a) cpeaHee abCONIIOTHOE OTKIIOHEHUE;

0) MeMaHHOE a0COIIOTHOE OTKJIOHEHUE OT METUAHBI;

B) CTaHJapPTHOE OTKJIOHEHHUE.
3. Kakoe rpaduyeckoe npescraBneHme AaHHbIX AACT BO3MOKHOCTb OLEHUTL MEKKBAPTU/IbHbIN Pasmax
BbIBOPKMU:

a) THCTOTPaMMa;
0) rpaduK MIOTHOCTH;
B) KOpoOuaTast tuarpaMma.



MK-5.3. OueHnBaeT BbIOOP NPOrpaMMHbIX CPeACTB A1 NPOrPaMMUPOBAHNA U MAaHUMYMPOBAHUA
OAHHbIMM B COOTBETCTBUM YCTAHOBNEHHbIMK TpeboBaHNAMM

3apaHua:
1. YKaxuTe, B YeM COCTOUT METOA0/10r1s NOBTOPHOro oTbopa (pecemnanHra):

a) OJHOBPEMEHHO UCIIOIB3YIOTCSI HECKOJIKO HECBS3aHHBIX BHIOOPOK;
0) MHOTOKpaTHO OepyTCs BRIOOPKHU C BO3BPATOM M3 HAOIIOJaEMBIX TaHHBIX;
B) JIOTIOJIHUTEIILHO TEHEPUPYIOTCS TAaHHBIE, TTOI00OHBIC HMEIOIITUMCS.

2. YKaxuTe, Kakow 13 KoadOULMEHTOB KOPPEALMUM HE ABNAETCA PAHTOBbIM:

a) ko3¢ dunmeHT koppensiuu Kennamna;

0) ko3 dunuent kopperanuuCrupMeHa;

B) kK03 purmenT koppesaiuu [Tupcona.
3. Mpu NpoBepKe CTaTUCTUYECKOM TMMNOTE3bl MOKET BbITb AONYLLEHA OWKNGKaA NepBOro poaa. YKaxuTe, B
Yem OHa COCTOMT:

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

0) oTBepraro allbTEepPHATUBHYIO THIIOTE3Y, KOTJa OHA HCTUHHA;

B) HYJIEBYIO TUIIOTE3Y OTBEPraroT, KOI/Ia OHA UCTUHHA.
Mposepsaemas komneteHuus MK-1: CnocobHOCTb K aHann3y NnpobaemHOM cuTyaumm, paspaboTke
TpeboBaHMIN K cUCTEME, NOCTAHOBKE Lenei co3gaHuns, pa3paboTke KOHUENLMM MU TEXHUYECKOTrO 3a4aHus
Ha co3gaHune Web-npunoxkeHus, npeacTaBAeHNn KOHLENUMM, TEXHUYECKoro 3agaHmsa Ha Web-
NPUNONKEHNE N USMEHEHWUI B HUX 3aMHTEPECOBAHHbIM /IML,AM

MK-1.1. AHanusunpyet TpeboBaHMA K pa3paboTke Web-npunoxkeHuii 1 6azam gaHHbIX
3apaHus:

1. Npoektnpyemoe WEB-npunoxeHue fo1KHO ObITb OCHALLEHO CUCTEMOM aHaNM3a 3aKOAMPOBAHHbDIX B
Koae 'pea aaHHbIX. YKaXKnte, Kakoe Yncno 3akoamposaHo kogom Mpea 0100:

a)4;

6) 8;

B) 7.
2. Npoektupyemoe WEB-npunoxeHme A0AXKHO ObITb OCHALLEHO MCKYCCTBEHHOM HEMPOHHOM CEeTbio AN1A
aHanusa nHpopmaumm.Ha Bxos HelpoHa noaaHbl cnrHanbl x1=0.7, x2 = 0.3. Beca 4/1a BXO40B PaBHb!
w1=0.4, w2=0.3. CmeweHune w0 = -0.7. Ha BbIxoae HeMpoHa nonyyeHo 3Ha4veHue 0. N3BecTHO, B
HeNpOoHe BblYMCIAETCA B3BELEHHAA CYMMa CUTHA0B, KOTOPas ABAAETCA apryMeHTOM aKTMBALMOHHOM
dYHKLUMN. Ha BbIXxoae aKTUBALUMOHHOW GYHKLMM NOyYeHO 3Ha4YeHue 0. YKarKuTe, Kakas akTUBaLMOHHasA
dYHKLMA Bblna Mcnonb3oBaHa?

a) CUTMOWM/IA C TTApaMEeTPOM SKCITOHEHTHI, PAaBHBIM,;

0) runepOOINYECKHI TAHT€HC C TapaMeTPOM IKCIIOHEHTHI, PaBHBIM;

B) pyHKIus XeBucaiina co «CKauyKoM» P 3HAYEHUH apryMeHTa, paBHOM 0.
3. Npoektupyemoe WEB-npunoseHne A0MKHO BbiTb OCHALLEHO CUCTEMOW BbICTPON KOPPEKTUPOBKM
TEKCTa.YKaXuUTe HaumeHee TpeGoBaTe/IbHbIN K pecypcam MeTog, MoMCcKa Npasu/bHbIX BAPUAHTOB B
cnosape:

a) TIOUCK, OCHOBAHHBI HA CEMAaHTUUYECKON Mepe OJIM30CTH;



0) MoMCK, OCHOBaHHBIN Ha Mepe 0nn3ocTu JIeBeHITeHA;
B) TIOMCK, OCHOBAHHBIN Ha HEUYETKOJIOTHYECKON Mepe OJIM30CTH.
MK-1.2. OueHnBaeT KayecTBo Pa3paboTKM TEXHUYECKUX cneundmKkaumin Ha Web-npunoxeHus

3apaHua:

1. Npoektnpyemoe WEB-npunokeHne gonxKHO 6biTb OCHALWEHO CUCTEMOM CTEMMUHIa AN
aHI10A3bIYHbIX TEKCTOB. YKAXKUTE, KaKOe CI0BO B NMPOrpaMMe CTEMMUHIa, onpeaenaoLein

u_n
S

MHOYECTBEHHOE YMCN0 MO KOHEYHOM ByKBe 6yneTt 06paboTaHO HENpPaBUIbLHO:

a) cars;

0) cats;

B) bus.
2. MpoektnpyemoeWEB-npunoKeHne A0NKHO BbiTb OCHALLLEHO CUCTEMOM ONpeaeieHUa PacCTOAHNM
MENKAY CIOBAMU. YKAXKNUTE, YEMY PABHO PAaCcCTOAHUE MEXKAY CI0BAMM KKOLWKA» «cobaka» npwm
MCNONb30BaHUN METPUKU JleBeHWTENHa:

a)2;

0) 3;

B) 4.
3. NpoekTupyemoe WEB-npunaoxeHne A0MKHO BbiTb OCHALLEHO CUCTEMOM aHaNU3a BM3yasbHbIX
06BEKTOB. YKaXnTe, KaKMM 06pa3om A0/1KHO ObITb Npeobpa3oBaH 0OBEKT, NpPeAcTaBAEHHbIN B cMcTeme
RGB:

a) OCTaBJIAETCS KOMIOHEHTa R 1 ucnonb3yercs st mpeACTaBICHHs O0BEKTa;
0) ocTaBisieTcss KOMIIOHEHTa B 1 ricmonb3yeTrcs 1y1st TpeIcTaBlIeHusI O0BEKTa;
B) HaXOAWTCS JIMHEHHAas KOMOWHAIMS TpPeX KOMIIOHEHT W HCIOJB3YeTCs  JUIs
IpeJICTaBICHHs 0ObEKTA.
MK-1.3. OueHnBaeT Ka4yecTBO NpoeKTa Ha pas3paboTky Web-npunoxkeHus n 6a3s AaHHbIX

3apaHus:

1. Npoektnpyemoe WEB-npunoxeHne gonxKHO OblTb OCHALLEHO CUCTEMOM UCKYCCTBEHHOM HEMPOHHOM
CETbIO A1 aHan3a N30b6pakeHU. YKaK1Te, Kakoe NpoeKkTHoe pelleHne byaet Hambonee
NpYeMIEMbIM B YCIOBUAX AedULMTA annapaTHbIX U BPEMEHHbIX PECYPCOB:

a) TOJIb30BaTellb Pab0TAET TOJIHKO C MPEBAPUTEIHHO 00YUYEHHOH CEThIO;

0) MoIp30BaTENh HA CBOMX MPUMEpax 00ydaeT CeTh, a 3aTeM HCIIOIb3YeT;

B) TIOJB30BaTelb MOXET paboTaTh C TMPEIBAPUTEIHLHO OOYUCHHOW CEThI0 WM IIPH

JKEJIAHUHW BBITIOJTHUTH JOTOJTHUTEIHHYIO HACTPOUKY.
2. Mpoektnpyemoe WEB-npunoxeHne A0/KHO ObITb OCHALLLEHO CUCTEMOW aHa/IM3a TEKCTOB Ha
ecTeCTBeHHOM A3blKke, OCHOBAaHHOIO MCNOJ1Ib30BaHUN pPa3meyeHHbIX KOpnycos. YKaxKute, Kakoe
NPOEKTHOE pelleHne 6yp,eT Hanbonee npunemnanembiMm B YCNOBUAX Iﬂ,EdDMLI,MTa annapaTHbIX N BpeMEHHDbIX
pecypcos:

a) MoJIb30BaTeNb PadOTaET TOJHKO C TOTOBBIMH KOPIYCaMU;

0) monp30BaTeNns ¢ momomielo pasmenieHHbIx Ha WEB-pecypce cpencts crpout cBou
KOPITYCBI, @ 3aTeM UX UCTIOIb3YET;

B) TI0JIb30BAaTENIb MOXKET paboTaTh ¢ TOTOBBIMH KOPITYCAMH WIIH MPH JKEITAHUH ITOTIOJTHUTh
HUX CBOHMMH.



3. MNpoekTnpyemoe WEB-npunnoxeHne goaKHO 6biTb OCHALLEHO CUCTEMOM aHaM3a 3BYKOBbIX CUTHA/IOB.
YKaKuTe, Kakoe NPoeKTHoe pelleHne byaeT Hanbosiee NnpMemaembiM B YyCAOBUAX AedUunTa
annapaTHbIX U BPeMEHHbIX PeCcypCcoB:

a) MOJIb30BaTes b pab0TAET TOJBKO C TOTOBBIMH XPaHWINIIIAMU CHTHAJIOB,

0) moJsib30BaTeNb C MOMOINBIO pasMmemeHHbx Ha WEB-pecypce cpencts cTpouT cBou
XpaHUIIUIIIA CUTHAJIOB, a 3aTEM UX UCIIOJIb3YeT;

B) TIOJB30BaTeb MOXET paboTaTh C TOTOBBIMH XPAHWIUIAMHU CHTHAJIOB WM TIPU
JKEJIAHUH TIOTIOTHUTh UX CBOUMU.



