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JIner aktyanusanuu pado4eil nporpaMmmsl

PaGouas mporpamma nepecMoTpeHa, o0cyxkaeHa u onobpeHa s peanuzanuu B 2027 - 2028
y4eOHOM roay Ha 3acenanuu kadeapsl HMHpopMarnku u HHGOPMAIIMOHHON 6€30MacHOCTH

IIporokomor 20 r. Ne
3aB. kadeapoi N.U. bapankosa

PaGouas mporpamma nepecMoTpeHa, o0cyxkaeHa u ogodpeHa s peanuzanuu B 2028 - 2029
yueOHOM roay Ha 3acenanuu kadenpsl HMubopmaTiku 1 nHGOpMamOHHON 6e30MacHOCTH

[IpoTokom ot 20 . Ne
3aB. kadeapoit N.N. bapankoBa

Pabouas mporpaMmma nepecMoTpeHa, 00CYKIeHa U o00peHa s peanusaruu B 2029 - 2030
ydueOHOM roay Ha 3aceqanuu kadeapsl MudopmaTuku u nHGOpMaIMOHHON 0€30MacCHOCTH

[IpoTokom ot 20 . Ne
3aB. kadeapoi N.N. bapankosa

PaGouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa ans peanuzanuu B 2030 - 2031
ydueOHOM roay Ha 3aceqanuu kadeapsl MuHdopmaTuku u nuHGopMaIoHHONH 6€30MacHOCTH

IIporokom or 20 . Ne
3aB. kadeapoit N.N. BapankoBa

PaGouas mporpamma nepecMoTpeHa, o0CcykaeHa u ogoopeHa ams peanuzauu B 2031 - 2032
y4ueOHOM To/y Ha 3acenanuu kadeapel MHpopMaTHKky 1 HHPOPMAITMOHHOW 0E30TTACHOCTH

IIporokomor 20 . Ne
3aB. kadeapoit N.N. bapankoBa

PaGouas mporpamma nepecMoTpeHa, o0cyxkaeHa u ogodpeHa s peanuzanuu B 2032 - 2033
ydaeOHOM rojy Ha 3acenanuu kadenapel MuadopmaTiku u nHOOPMAIIMOHHON O€30MaCHOCTH

[IpoTokom ot 20 . No
3aB. kadeapoit N.N. bapankoBa




1 e ocBOEHUS TUCHUTLIMHBI (MOTYJIS)

Henbto quctmmumabl «OcHoBbl Data Engineering» sigiisieTcst  3HaKOMCTBO
00yUaroIIHMXCsi C COBPEMEHHBIMH TEXHOJIOTUSMU CO3/anus U oocnyxkuBanust Big Data; ¢
QITOPUTMaMU M METOJaMHU Il UX 00pabOTKHU, U3yYEHUE CUCTEM U MHCTPYMEHTAIbHBIX
CPEACTB Ul XpaHEHUsI U HaBbIKaMH 00pabOTKH OOJBIINX MAaCCUBOB JaHHBIX B COOTBETCTBUHU
¢ tpedoBanmsamu OI'OC BO ms criermansrocTH 10.05.03 «MuEbOpManmonnas
0€30I1aCHOCTh aBTOMAaTU3UPOBAHHBIX CUCTEM).

2 MecTO IMCHUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM IPOrpaMMbl

Jucruruinaa OcHoBbl Data MHXUHUPUHTA BXOIUT B 00SI3aTEIBHYIO YaCTh y4eOHOTO
TUTaHa 00pa3oBaTENbHON MPOTPAMMEI.

Jnis u3yueHusl TUCIMIUTMHBI HeOOXOAMMbI 3HAHUS (YMCHUS, BIIAJICHU ),
c(OPMHUPOBAHHBIC B PE3YJIbTATE H3YUYCHUS TUCIUILIHNH/ IPAKTHK:

Nudopmatuka

OCHOBBI 0€30TTACHOCTH IU(PPOBOTO OOIIECTBA

3HaHus (YMEHHS, BIIaJICHHS ), IIOJIyYCHHbBIC IPH U3YYCHUU JTAHHOW JUCIUILTHHBI
OylyT HEOOXOAUMBI JJIsl M3YUCHHS UCIUTUINH/TIPAKTHK:

bezonacHocTh cucteM 6a3 TaHHBIX

HNupopmarmonnbie TexHOMOruu. ba3pl JaHHBIX

3ammra 3JeKTPOHHOTO TOKYMEHTO000poTa

3 Komnerenuuu ody4awomerocsi, popmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHMIJIMHBI (MOIYJIs1) M IVIAHUPYeMble pe3yabTaTbl 00y4eHus:

B pesysbTare ocBoeHus qucuuiuinabl (Moayiist) «OcHoBbl Data nHxuHUpUHray
oOyyaromuiicst 1oJKeH 001aJaTh CIeAYIOMUMU KOMITETCHIUAMU:

KOII HWHJUKATOopa I/IHI[I/IKaTop JOCTHIXXCHUS KOMIICTCHIITUN

OIIK-1 Cnoco6eH oleHUBaTh posib HHGOPMALIUU, HHOOPMAIIMOHHBIX TEXHOJIOTHH 1
nH()OPMAIIMOHHOW 0€30ITaCHOCTH B COBPEMEHHOM OOIIECTBE, X 3HAUYEHHE JUII 00eCTIeUeHHS
00BEKTUBHBIX NOTPEOHOCTEHN JIMYHOCTH, OOIIIECTBA U TOCYIAPCTBA;

OIlK-1.1 OrneHuBaeT posib UHPOPMALIMU B COBPEMEHHOM OOIIECTBE

OIIK-1.2 Brnaneer coBpemeHHbIMU HHGOPMAITMOHHBIMHA TEXHOJIOTHSIMHU

OIIK-1.3 [Tpumensier cpencTBa obecneueHnst HHOOPMAIIMOHHON 0€301MacHOCTH




4. CTpyKTypa, 00b¢M M coiepKaHUe M CIUIIIMHBI (MOYJIs1)

OO0mIast Tpy1I0€MKOCTh JUCIMILTUHBI COCTAaBIISIeT 3  3a4eTHBIX eauHul] 108 akaj. 4acoB, B TOM

qucCie:

— KOHTaKTHas paboTa — 69,8 akaJ. yacos:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIuTopHas — 1,8 akaj. 4yacos;

— caMmocTosiTenpHas pabota — 38,2 akaj. 4acos;
— B (hopMe MpaKTHYECKON NOAroToBKM — 0 akas. yac;

dopma aTTecTanuu - 3a4eT

AynutopHas g =
KOHTaKTHas paboTa ZE dopma TeKyIero
o 5 H
B aKaJl. 4acax Bu KOHTPOJIS
Pazznen/ Tema 3 (B aan. wacax) £z A y P Koz
2 S © | CAaMOCTOSITENILHOM | YCIIEBa€MOCTH H
JTUCTUTUTHHBI 2 e = ., | xoMmereHIUH
3 g & paboTEI IPOMEXYTOTHOH
b mab. | mpakt. | .8 aTTecTaluu
CK. < <
3aH. 3aH. | QO &
1. OcHOBHBIE NOHATUS Kypca
"ocHoBsl Data Ingineering"™.
Texuonoruu 06paborku Big
Data. Otnuuue ot TpaAUIMOHHON
TEXHOJIOTUH.
CamocTosiTensHoe
1.1 Tonsitue Big Data. A
y4eOHOH H
TexHONOTHH XpaHEHUS U
obpaborku Big Data. Tpu HayHHo
P - JIUTEPATypBHL, OIIK-1.1,
pell - 4 4 4 4.2 pabora ¢ pedepar OIIK-1.2,
XapaKTEePHUCTHKH - OCHOBHBIE
MaTepHanamMu OIIK-1.3
npuHLMIB padoter  VVV
. - 00pa3oBaTeIbLHOT
(volume, velocity, variety) ¢
. o noptana u ObC.
Big Data.
[ToaroroBka
pedepara.
Uroro no pazgeny 4 4 4.2
2. Meronsr coopa u 00paboTKH
naHHbIX U3 cerd Internet
CamocrosTeNsHOe
2.1 OCHOBBI KITUEHT- U3y4eHne
CEpPBEPHOTO yueOHOH U
B3aumojeicTsus. [lapcunr HAy4YHO
API JUTEpaTypBhl, OIIK-1.1,
IMapcuar HTML. 4 4 6/411 6 paboTa ¢ TectupoBanue OIlK-1.2
BeautifulSoup, MongoDB MaTepHatamMu
0030p cucTem ynpasieHHs 00pazoBaTeIbLHOT
6a3amu nanaeix MongoDB o noprana u ObC.
u SQL.ite IToaroroska K
TECTHPOBAHHIO
Uroro no pasaeny 4 6/41 6

3. Cucremsl ynpasnenus Big
data.




CaMocCTOSITeIbHOE

n3ydyeHue
eOHoO
3.1 CoBpemMeHHbIE yHcomon i
TEXHOJIOTHH 0OCITY>KUBaHHS HayHHO
Big Data. Texuuku u JHTEPATYPBI, OINK-1.1,
g ) 6/41 6 paboTa ¢ TectupoBanue OIIK-1.2
METOJMKH aHaJn3a,
: MaTepHaiaMu
npumennMsbie K Big data.
00pazoBaTeIbHOT
Texnonorus MapReduce.
o noptana u 9bC.
[ToaroroBka k
TECTUPOBAHHIO
CamocrosTenpHoe
n3y4YCHUE
3.2 IlporpammHOE yeH
yaeOHOU H
obecnieueHue, IpUMEHIEMOe
JISL CTPYKTYPHPOBAHHS H HayHaHo
A Pyt JUTEpaTypHl, PyOexHbrit OIIK-1.1,
a”anusa Big Data.
4 pabora ¢ KOHTPOJIb - OIlK-1.2,
KoHcominanust u xpaHeHue
MaTepuanaMu TECTUPOBAHUE OIIK-1.3
JAHHBIX B €INHOM
MIPOCTPAHCTBE U €IUHOI o0pasosateibHor
P o o noptana u ObC.
HOPMaJIM30BaHHON MOIEH
[ToaroroBka k
TECTHPOBAHHIO
Hroro no pazaeny 6/41 10
4. IHCTpyMEHTBI ISl aHAIUTUKA
Big Data. Cucremsr ananusa Big
Data
CamocrosTenbHoe
n3ydeHue
eOHoO
4.1 Kymbrypa cbopa u y‘:{a Hng "
UCTOYHHKH JTAHHBIX i
IpenobpaGoTka 1 JMTEPATYPHL, OIIK-1.1,
P P 6/3,91 4 paboTa ¢ TectupoBaHue OIIK-1.2,
BU3yallU3alusl JaHHBIX
MaTepHanaMu OIIK-1.3
Viydiienue kadecTBa
a0O0TBI C JAaHHBIMHU obpasosatebHor
p o noprana u 9bC.
ITonroroska k
TECTUPOBAHUIO
CamocTosITeNbHOE
3ydeHne
4.2 Ucnons3oBanne Hadoop P:{gg}{(l){fl:u
MapReduce — mardopmbr yHa Ho
MIPOTPaMMHUPOBAHHS H v .
JIUTEPATYPBI, PyOexHbrit
BBITIOJTHEHHUS
ACTIDETETEHHBIX paboTa ¢ KOHTpOJIb - OIlK-1.1,
pacnp . 4 2 MaTepuanaMu 3alMTa OIIK-1.2,
MapReduce-Bsraucienuii, ¢ "
00pa3oBaTeIbHOT naboparopHoit OIIK-1.3
HCTIONTb30BaHUEM OOJIBILIOTO
o noptana u 9bC. paboTsl
KOJINYECTBA KOMIIBIOTEPOB
[ToaroroBka k
(y3mos, nodes),
3aImTe
00pa3yIouux KiacTep. N
nabopaTropHoOM
paboTsl
10/3,9
Htoro mo pasueny " 6
5. MammaHOe 00y4eHue.
IocTpoeHue 1 aHAIU3 MOJIEITH.
ITogroroska JaHHBIX.
5.1 Iloxxoapl K CaMOcCTOSITETIbHOE OIIK-1.1,
opranuzarmu NOSQL 6 4 n3ydeHue TectupoBaHue OIlK-1.2,
naHHbix. Knacrepuzanus. yueOHOH U OIIK-1.3




OHTI/IMI/ISaIII/ISI 3alpoCoB.

HAay4HO
JUTEpaTyphl,
paboTa ¢
MaTepHanaMu
00pazoBaTeIbLHOT
o noprana u ObC.
Ionroroska k

TECTHPOBAHHIO
HUroro mo paznery 4 6 4
6. Poitb s1361K0OB
nporpammuposanust Python u R B
QHATUTHKE OOJBIINX TAHHBIX.
6.1 CpaBHUTENbHBIN aHAIIN3
s3eIKOB Python u R B CaMocTosITeNIbHOE
npuMmeHenun k Data Science n3ydeHue
- aHaJIN3 CTATUCTHKH y4aeOHOM 1
ucnosp30Banus B Google Hay4YHO Py0exHbIi OIIK-1.1,
Trends. R — s3Ik 4 6 JUTEPATYPHI, KoHTpoub — 3amura | OINIK-1.2,
NPOTPaMMHUPOBAHUS JIs paboTa ¢ pedepara OIIK-1.3
CTaTHUCTHYECKOH 00paboTKH MaTepualaMu
JIaHHBIX ¥ PaOOTHI C o0pa3oBaTeIEHOT
rpadukoii. [IpeumyiecTsa o noprania u 9bC
u Hegocrarku Python u R.
Hroro no pa3neny 4 6
7. XpaHunwia JaHHBIX
pazmuunbix TUnoB. LHO/p1.
Burpuns nanabx
7.1 XpaHunuina JaHHbIX
(Data Warehouse). Tursr CamocTosITeNpHOe
xpanwmn. [O/Ib1. H3yUYCHHE
3allUIIEeHHOCTb, y4eOHOH u
HUHTETpaIysl, arperamus. Hay4HO 3amuTa OIIK-1.1,
Pa3neneHue HabOpoB 2 2 2 JIUTEPATYPHI, n1abopaTopHOi OIIK-1.2,
JAHHBIX, UCTIOJIB3YEMBIX JUIS pabora ¢ paboTsl OIlK-1.3
onepaTuBHOW 00paboTKH, U MaTepuanaMu
JUISL PEIICHUS 00pazoBaTeIbHOT
AQHAJIMTHYECKUX 3a71a4. o noprana u ObC.
Hroro no pazaeny 2 2 2
8. 3auer
OIIK-1.1,
8.1 IMoxroToBka B 3auery OIIK-1.2,
OIIK-1.3
Hroro no pasneny
Hroro 3a cemectp 34 34/11&1’9 38,2 3a4éT
Uroro no npucruruiige 34 34/119 38,2 3a4yer

u




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Jnis peanuzanuu npeayCMOTPEHHBIX BUIOB yUeOHOI paboThl B KauecTBe
00pa3oBaTebHBIX TEXHOJIOTHI B MpenoAaBanuu auciuminabl «OcHoBel Data Ingeneering»

UCTIONIB3YIOTCS TPAJUIIMOHHAS K MOy IbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.
Peanu3anusi KOMIIETEHTHOCTHOTO MO/IX0/Ia MPEIyCMAaTPUBAET HCIIOH30BAaHNE B yUeOHOM
npolecce akTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBEJICHUS 3aHATHI B COUCTaHUH C
BHEAYJJUTOPHOU paboToii ¢ 1enbio GopMUPOBaHHS U Pa3BUTHUS MPO(PECCHOHAIBHBIX HABBIKOB
o0yJaronmxcs.

ITpu npoBeneHny yaeOHBIX 3aHATHI MperoiaBaTelb 00eCcIIeunBaeT pa3BUTHE Y
00y4JaromuXcsl HAaBHIKOB KOMaHIHOW PadOTHI, MEXXITMYHOCTHOW KOMMYHUKAIUHU, TIPHHSATHS
PEIIeHH, TUISPCKUX KaueCTB IMOCPEJACTBOM MTPOBEACHUS HHTEPAKTHBHBIX JICKIIUH,
IPYIIIOBBIX TUCKYCCHH, POJIEBBIX UI'P, TDEHHHIOB, aHAJIN3a CUTYAIHH, ydeTa 0COOCHHOCTEH
npo¢eCCUOHATTBHON AEATEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboTonareneid. Dopmel
y4eOHBIX 3aHATUH C UCTIONB30BAHUEM TPAIUIIMOHHBIX TEXHOJIOTHIA:

* 0030pHBIE JEKIIUH — JJIsI pACCMOTpEeHHsI 001X BonpocoB MHpopmaTuku u
MH()OPMAIIMOHHBIX TEXHOJIOTHH, JUISl CHCTEMAaTH3aLUH 1 3aKPEIUICHNS 3HAHUIA;

* nH(GOPMAIMOHHbIE — JJIs1 03HAKOMJICHUSI C TEXHUUECKUMU CPEJICTBAMH pealn3alun
MH()OPMAIIMOHHBIX MPOIECCOB, CO CTAaHAAPTAMHU OPTaHU3AIMU CETEH, OCHOBHBIMH IIPUEMaMH
3amuThl HH)OPMAIINK, U IPYTOH CIpaBOvYHON MH(OpMAaLneii;

* JICKIIMH-BU3yaJTU3aIMN — JUTS HATJISTHOTO TPEJICTABICHUS CTIOCOO0B PEIIeHUs

QITOPUTMHUYECKUX M (PYHKIIMOHAIBHBIX 3a/1a4, BU3yaJIU3alUM1 Pe3yIbTaTOB PEIICHUs
3ajay;

* CEeMUHap;

* IPAKTHYECKOE 3aHATHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U

HaBBIKOB I10 IPEITI0KEHHOMY aJITOPUTMY.

6 YueOHO-MeTOMMYECKOE 00ecieYeHHEe CAMOCTOSITeIbHOM PadoThl 00y4YaIOIINXCH

[IpencraBneHo B npuiIoKeHUH 1.

7 OneHOYHbIE CPeACTBA ISl POBEIeHNSI MPOMEKYTOYHOM aTTeCTalluu
IIpencraBneHbl B MPUITOKEHUH 2.

8 YueOHo-MeTOMM4YecKOe U HHpOPMANIIOHHOE o0ecTiedeHHne I CIMIINHBI

a) OcHoBHas JiUTEpaTypa:

1. Jamsan, O. I'. Meroapl, MoAenu, CpeICTBa XpaHEHUS 1 00pa0OTKHU JTAaHHBIX :
yuebnuk / D.I'. lagsn, FO.A. 3enenkoB. — Mocksa : By3oBckuii yuebnuk : UHOPA-M,

2022. — 168 c. - ISBN 978-5-9558-0490-3. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/1834412 (nata ooparienus: 02.03.2026). — Pexum

JIOCTYTIA: TIO TIOJIIHCKE.

2. BuykoB, A. A. 3amura uaopmanuu : yueOHuk 11 By30B / A. A. BuykoB. — 3-¢
u3., nepepad. u gom. — Mocksa : M3narensctBo FOpaiit, 2026. — 161 ¢. — (Bricmiee
obpasoBanue). — ISBN 978-5-534-07248-8. — Tekcr : anekTponHsIii / OOpa3oBaTenbHas
mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584050 (mata obparieHus:
05.03.2026).

3. Uepemyxun A.Jl. Bombimme nanubie : yuebHoe nocooue / Uepemyxun A .. —
Mocksa : At [Tu Ap Menua, 2023. — 782 ¢. — ISBN 978-5-4497-2138-9. — Tekcr :

anexTponnsiii // IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/129721.html (zata oopamenus: 20.03.2026). — Pexum
JOCTyTA: JIUIsl aBTOPU3HUDP. MOJIb30BaTeeH

4. Ananu3 qaHHBIX : y4eOHUK 17151 By30B / moj penakmueit B. C. Mxurapsaa. —



Mocksa : U3natenbctBo FOpaiit, 2026. — 448 ¢. — (Bricmee oopazoBanue). — ISBN 978-5
-534-19964-2. — TekcT : anekTpoHHbIN // OOpazoBaTenbHast miaTdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/583032 (mata oopamenus: 05.03.2026).

0) lonomuurensHas auTeparypa:

1. Maptumus C. A., Cumonos B. JI., Xpamyenko M.B. ba3bl nannsix: Pabota ¢
pacrpeneneHHbIMU 0a3aMu JaHHBIX U (pailmoBeIMU cucTeMaMu Ha ipumepe MongoDB u
HDFS ¢ ucnons3oBannem Node.js, Express.js, Apache Spark u Scala. / Maptumma C. A.,
Cumonos B. JI., Xpanuenko M.B. M.: HULl UH®PA-M, 2023 - 235 c. Tekcr :
anextponHusiid. - URL: https://znanium.com/catalog/document?id=416159 (nara obpareHus:
02.03.2026). — Pesxxum ocTyma: mo MoIuCKe

2. Ilnaronos, A. B. MammunaHoe o0yueHue : yuebHoe mocobue aiis By3os / A. B.
[TnaToHoB. — 2-¢ m31. — Mocksa : M3garensctBo FOpaiir, 2026. — 89 ¢. — (Bricmiee
obpaszoBanme). — ISBN 978-5-534-20732-3. — TekcT : anekTpoHHbIi // O0pa3zoBaTeIbHAS
mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/589132 (nara obparieHus:
05.03.2026).

3. Koctiok A.U. Opranuzanus obaaunsix 1 GRID-Bbruncienuit : yueGHoe nocoodue /
Koctiok A.M.. — PoctoB-Ha-/lony, Taranpor : U3natenscrBo FOxHoro denepanbrHoro
yHuBepcuteta, 2018. — 121 ¢. — ISBN 978-5-9275-2879-0. — TexcT : anexTpoHHsIii // IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/87734.html (nara oOpareHus:
02.03.2026). — Pexxum focTyma: Ajsi aBTOPU3HP. MOJIb30BaTenei

4.bapankosa U. 1. Pa3paborka B/l B MS SQL Server ¢ ucrionp3oBanrem SSMS :
yaeOHoe mocobue / U. W. bapankosa, Y. B. Muxaiinosa, I'. U. JIykessos ; W. 1. bapankoga,
V. B. Muxaiinosa, I'. U. JlykesinoB ; MI'TY. - Marauroropck : MI'TVY, 2018. - 1 a5exTpoH.
onT. auck (CD-ROM). - URL:https://host.megaprolib.net/MP0109/Download/MObject/2021.
- ISBN 978-5-9967-1207-6. - Tekcr : a1eKTpoHHBIH. (1ata oopamienus 03.03.2026)

5. Mapkus, A. B. TIporpammuposanne Ha SQL B 2 4. Yacts 1 : yueOHUK 1
MPaKTUKyM A7 By30B / A. B. Mapkun. — 3-e uzz., nepepad. u gon. — Mockaa :

N3nparenscTBo KOpaiit, 2023. — 429 ¢. — (Bwicmee oopa3oBanue). — ISBN 978-5-
534-15817-5. — Tekcr : anmekTponHsbIi / O6pa3oBarensHas wiardopma KOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/509818 (mata ooparmmenwus: 21.03.2026).

6. Mapkun, A. B. TIporpammupoBanue Ha SQL B 2 u. Hacts 2 : yueOHUK U
MPaKTHKYM 1711 By30B / A. B. Mapkun. — 3-e u3n., uctp. u gomn. — Mocksa : 3natenscTBo
HOpaiir, 2023. — 385 c. — (Bsicmiee oOpa3zoBanue). — ISBN 978-5-534-15818-2. —Tekcr :
anekTpoHHbIN / ObpazoBarensHas wiardopma FOpaiit [cailT]. —

URL :https://urait.ru/bcode/509819 (mata obpamenwus: 21.03.2026).

B) MeToanuyecKue yKasaHus:

r) [IporpammHuoe odecnieuenue u UHTepHeT-pecypebl:



IIporpammMHuoe oGecnieyenne

HaumenoBanue o
o Ne noroopa Cpok AeicTBUS TULIEH3UU
MS Office 2007
Professional Ne 135 o1 17.09.2007 6eccpodHO
Anaconda Python |cBoboaro pacnpocrpansemoe I10 0eccpouHo
Eﬁggip Mozilla cB0OOAHO pacmpoctpansemoe [10 06eccpouHo
IIpodeccnonaibubie 0a3bl JaHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBbI
HazBanue kypca Cchuika

9 MarepuaJibHO-TEXHHYECKOe 0OecreyeHue 1 CIUIJINHbI (MOLYJIs1)

MaTCpI/IaJ'H:HO-TCXHI/ILIeCKOG obecrnieucHue JUCHUIIIIMHBI BKIIFOYACT!:
MaTepHaano-TeXHqucxoe obOecrieueHue JUCHUIIIIMHBI BKJIIOYACT:

VY4eOHbIe ayAUTOPUH TSI TPOBEACHUS 3aHATHIA JICKIIMOHHOTO THTIA.
MynbTUMeIUITHBIE CPEJICTBA XPAaHSHHS, Iepeladll U MPEACTaBICHUS HHPOPMAITIH.
Y4eOHble ayAUTOPUHU IS TPOBEICHUS TPAKTHUECKUX 3aHATHI, IPYIIOBBIX U
WHAMBUIyalIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U POMEKYTOUHOM

arrectanui MyJIbTUMEIMIHBIC CPECTBA XPAaHCHUS, TIEPEIavH U MPEICTABICHHS
uHpopmarmu. [Tomemenust usi caMoCTOSITeIbHON paboThl 0Oy4atonuxcs [lepcoHaibHbIe
KOMITLIOTEPBI C  BBIXOJIOM B MIHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO -
00pa3oBaTeNIbHYIO Cpe/ly YHUBEPCUTETA

[Tomernenus st XpaHEeHUsT U IPOPUITAKTHYSCKOTO 00CTYKUBAHUS YISOHOTO
ob6opynoanus Llkade! 11t XpaHeHHs yueOHO-METOINYECKON TOKYMEHTAIMH, Y4eOHOTO
000py0BaHUs U Y9€OHO-HATIISTHBIX MTOCOOUH.



NPUJIOXEHHUE 1

METOJMUYECKUE YKA3AHUA
11O BBIIIOJIHEHWIO JIABOPATOPHBIX PABOT

PexoMeHaanyy HampaBlieHbl Ha OKa3aHHE METOJUYECKO MOMOIIM CTYyJIEHTaM IMpH BBINOIHEHUU
71a00paTOPHBIX 3aHATHH.

JlabopaTopHoe 3aHsiTMe — 3TO 3aHATHE, MPOBOJUMOE IOJ PYKOBOJICTBOM IperoaaBaTels B
y4eOHOW aynuTopuu (KOMITBIOTEPHOM KIIACCE YHHBEPCUTETa WM Yy4eOHOM CIieluaiv3upOBaHHOM
nmabopaTopuy yHUBEPCUTETA), HAITPABIEHHOE Ha yIiTyOJIeHHe HAYYHO-TEOPETHIECKIX 3HAHUH U TOTydeHne
71a00paTOPHBIX HABBIKOB PEIICHUS THIIOBBIX U MPUKJIAIHBIX 3a/1a4.

Henpio nabopaTopHbIX 3aHATUH ABIsIeTCsS POpMHUpPOBaHUE U OTpabOTKa J1aOOPaTOPHBIX YMEHUU H
HaBBIKOB, HEOOXOJUMBIX B IIOCIEAYIOLIEH NesTEIbHOCTH 00yUJaromuXcs.

OCHOBHBIMH 33J]a4aMy JTa00PATOPHBIX 3aHATHH SIBIISIOTCSL:

o yTIyOJieHHE YPOBHS OCBOEHUS OOIIEKYIbTYPHBIX U ITPO(ECCHOHATBHBIX KOMIIETEHIIHIA;

. 00001IeHe, cUcTeMaThu3alys, yriryOJieHHe, 3aKpelyieHHE MOJIyYeHHBIX J1a00paTOpHBIX
3HAHHUU 110 KOHKPETHBIM TeMaM JUCIUILINH Pa3INIHbIX ITUKIOB;

o OpUoOOpeTeHHe CTYACHTAaMH YMEHHH W HaBBIKOB HCIIOJIB30BAHUS COBPEMEHHBIX
TEOPETUYECKUX 3HAHUH B PEIICHMH KOHKPETHBIX MPHKJIAJAHBIX 3a/1a4;

. pa3BuTHE NTpPO(ECCHOHAIBFHOIO MBIIUICHHUS, MPO(QecCHOHANPHOH | IO3HABATEIbHOM
MOTHBALIUH.

[lepeuens Tem nmabopaTopHBIX PabOT ompexenseTcss paboyeil mporpamMmoil gucuumiauHel. Ilnan
7a0OpaTOPHBIX 3aHATHI OTBeyaeT OOIIed HAaNmpaBIEHHOCTH JEKIMOHHOTO Kypca W COOTHECEH C HUM B
MOCIIE0BATEILHOCTH TEM.

CtpykTypa 1a00paTOPHOrO 3aHATHUS BKIFOYAET CIEIYIOIINE KOMIIOHEHTBI: BCTYIHTEIbHAS YacTh;
OTBETHI Ha BOIIPOCHI OOYYAIOIIMXCS; MPAKTUYECKasl 4acTh; 3aKIIOUUTEIBHOE CJIOBO IpernopaBaTens. Bo
BCTYIHTEIBHON YacTH OOBABIACTCSA TeMa TEKyIleil 1abopaTopHON paboTHI, CTaBUTCA €€ e U 3a/adH,
HPOBOJUTECS MHCTPYKTAX II0 TEXHHKE OE30ITaCHOCTH BBINOJHEHUS pabOTHI, MPOBEPSCTCS HCXOMHBIN
YPOBEHb TOTOBHOCTH CTY/ICHTOB K JJaOOpaTOpHOW paboTe (BBIMOJHEHHE TECTOB, KOHTPOJIBHBIE BOIIPOCH H
T.1.), BBJIAETCS TIOPSIOK ¥ YCIIOBUS BBITIOTHEHHS JIA00pATOPHOU PabOTHI.

Ha maGoparopHOM  3aHATHH  TIperofaBaTellb ~ MOXET  HCIIONb30BaTh  Pa3sHOOOpa3HBIC
obpasoBarenbHbie TexHOJIOrHH (MeTomsl IT, pabGora B komamme, case-study, mpobiemHoe oOydeHwe,
yueOHbIEC JUCKYCCHH U T.II.) TI0 CBOEMY BBIOODPY JUISl IOCTUKEHUSI KAUYECTBEHHOTO YPOBHS O0Y4CHHUSI.

IIpaBuia Mo TeXHUKeE 0€30MACHOCTH JIJIsl 00YyYAIOIIMXCSI TPU MPOBEACHUH JIa00PaATOPHBIX
padot

Obwue npasuia:

1. JlaGoparopHble pabOTBI HPOBOAATCS MOX HaOMOAeHWEeM mnpenogaBaTens. K BBIOIHEHUIO
7a00paTOPHBIX PadOT CTYIEHTHI IOMYCKAIOTCSl TOJMBKO TOCIHIE MPOCIYIINBAHNS MHCTPYKTaXKa 10 TEXHUKE
0e30macHOCTH, TpaBWJaM MOBEACHHS, NPOTHBOMOXKAPHBIM MepaM B KOMIIBIOTEPHOM Kllacce |
CIENMATN3UPOBAHHBIX JIAOOPATOPHSIX.

2. OOy4aeMblii [JODKEH CTPOrO BBIIOJHATH IpaBHJIa TEXHUKH OC30IHAaCHOCTH W CaHUTAPHO-
TUTUEHUYECKUE HOPMBI MPH PadoTe B KOMITBIOTEPHBIX Kiaccax M CIECHMAIM3UPOBAHHBIX JTa0OpaTOPHIX
YHHUBEPCUTETA.

Ilopsinok BBINMOTHEHHSA JA00PATOPHBIX padoT
IIpy moAroTOBKE K BBHINOJIHEHHUIO J1A0OPATOPHBIX paboOT CTYIOEHT JAODKEH IOBTOPUTH
TEOPETHUUECKUN MaTeprall, HEOOXOAMMBIN IJIsl BBITOTHEHUS 33/1aHUIl 110 TEKYIIEeH TeEMe.
JlaGopaTtopHass paboTa BBIIONHACTCA KaXIBIM CTYAGHTOM CaMOCTOSTENIBHO, COTJIACHO
WHIVBHAYAJIILHOMY 3a/IaHUIO.

CTy,I[CHTLI, MMPONMYCTUBIINC 3aHATHA, BBIITIOIHAOT J'Ia60paT0pHBI€ pa6OTI:I BO BHCYPOUHOC BpEMA.



[locne BeIMONHEHHS KaXKAOH J1a0OpaTOpHOM pabOTHI CTYAEHT JEMOHCTPUPYET pe3ylbTaT
BBITTOJTHEHHS TIPETIOIaBaTEII0 B BUJIE OTUYETA IO 1aO0opaTopHOil paboTe M OTBeuaeT Ha BOMPOCHI.
[IpenonaBarens omeHUBaeT paboOTy B COOTBETCTBHM C 33JaHHBIMH KPHTEPUSMH OIIEHKH JIAOOPATOPHBIX
pabor.

[IpaBuaa ogopmiieHHs1 pe3yJbTATOB H OlleHMBAHUA J1a00PaTOPHOIi padoThI
PesynbTarsl BEIONTHEHHOH J1abopaTopHOH paboThl 0QOPMILIIOTCSI B COOTBETCTBHH € TPEOOBAHUAMH K
BBIMTOJTHEHUIO KOHKPETHOM PaOOTHI.

JlabopaTopHas paboTa cuMTaeTcs BHIMOJHEHHOM, €CIIM CTYACHT BBIIIOJHUI €€ B TIOJIHOM 00beMe,

0e3 cyIecTBEHHBIX OMIMOOK, CAeTall BEIBOA MO MOTYYEHHBIM pe3yibTaTaM M 3alluTHI padoTy.



NPUJIOXEHHUE 2

METOJUYECKHUE YKA3AHUA 110 BBIIIOJTHEHWIO BHEAY IUTOPHBIX
CAMOCTOATEJIBHBIX PABOT

O01ue MooKeHus

Hacrosmue Meroguueckue yKasaHUs IIpEJHA3HAYEHBl JUIL  OpPraHM3alud  BHEAyJUTOPHOU
CaMOCTOSITENTLHOM Pa0OTHI CTYACHTOB M OKa3aHUS! TOMOIIH B CAMOCTOSITEIILHOM U3yYEHHH TEOPETUIECKOTO
W peasn3aliiy KOMIIETCHIIUH 00yJaeMbIX.

JlaHHBIE METOAMYECKHE YKa3aHUSl HE SBISIIOTCA y4eOHBIM MOcoOueM, IMO3TOMY Iepel] HayaloM
BBIIIOJIHEHHS CAMOCTOSTENIBHOTO 3aJaHUsl CIEAYeT U3YYUThb COOTBETCTBYIOIIME Ppa3ieilbl JIEKIIMOHHBIX
3aHATHH, MaTepralioB 00pa30BaTEIFHOTO MOPTaja, pa3AeioB OCHOBHOW M JOMOJHUTENLHON JTUTEPATYPHI,

MPEJICTABICHHBIX B MyHKTE 8. «Y4eOHO-METOANYECKOe U MH(POPMAIIMOHHOE 00ECICYCHUE TUCIIUITIMHBI
(Momymst)» manuoi PIT/I.

eau u 32124 caMOCTOATEIbHON PadoThI

Ilens caMocTOSITETbHOW pPabOTBI — COACHCTBHE ONTHMAILHOMY YCBOCHHMIO y4eOHOrO MaTepHaia
O0y4JaroIUMHKCs, pa3BUTHE WX [103HABATEJIbHONW AaKTHBHOCTH, TOTOBHOCTH ¥ TOTPEOHOCTH B
caMo0o0pa3oBaHUH.

3agaymn caMOCTOATEILHOI padoThI:

® [IOBBILICHUE UCXOJHOTO YPOBHS BlaJeHUs MH(POPMAIMOHHBIMU TEXHOIOTHSMU;

e yrayOJeHue U cUCTeMaTH3alus 3HaHUH;

o IMOCTAaHOBKA U PCHICHUEC CTAHAAPTHLIX 3a1a4 HpO(beCCI/IOHaJIBHOﬁ JACATCIBbHOCTH,

e pa3BuTHEe pabOTHl C pPa3NMUYHONH MO 00beMy W BHUAY uH(popMmarmeil, yuyeOHOW H HayYHOUH
JIUTEPaTypoil;

®  [pPaKTHYECKOE MPUMEHEHNE 3HAHUH, YMEHUH;

®  CaMOCTOSTEIBHO WCIIONB30BAHUE CTAHMAPTHBIX IPOIPAMMHBIX CpPEICTB cOopa, 00paboTKwH,
XpaHEHUS 1 3aIMUTHI HHPOPMAIUU

® Da3BUTHE HABBHIKOB OpraHU3AIlMM CaMOCTOSTENHHOTO Y4eOHOro Tpyla M KOHTPOJIA 3a €ro
3¢ (HeKTUBHOCTHIO.

Buner BHEayTUTOPHOI CaMOCTOSATENBHOM paOOTHI ¥ OPMBI KOHTPOJIS M BPEMS Ha BHITIOITHEHUE KaXK/I0TO

BHJIa CAMOCTOATEJILHON padoTHl yKa3aHbl B IyHKTE 4. « CTpyKTypa U colepKaHue AMCLUIIIMHB JaHHON
PILI.

HOpﬂ)IOK BbIINMOJITHCHUSA

[Ipn BBITONHEHWH TEKyIIEeH BHEAYJUTOPHOW CaMOCTOSTENFHOW paboThl O0ydaromeMmycs clemyer
HPUAECPKUBATHCS CIEAYIOIIETO OPSKA JEHCTBUN:

1) BHHMMATENBHO H3YYUTh COOTBETCTBYIOIHE TEOPETHUECKUE PA3Cibl TUCIUIUIMHBL, MOJB3YSACH
MarepuasiaMd (JICKIIMOHHBIMH, MTPE3CHTAIIMOHHBIMHU, ayJIH0-BU3yaJbHBIMH): 8) MNPEIOCTABIISICMbIMH
MperoaaBaTeNieM Ha JIEKIIMOHHBIX 3aHSTHSX;

b) mnpenocraBiasieMbIME TperoaBaTesieM B paMKax 3JIEKTPOHHBIX 00pa30BaTeIbHBIX KypPCOB;
C) comepXaluMHcs B yueOHHKAX U yueOHBIX oco0usx IBC (31eKTpOHHO-0MOIHOTEYHBIX CUCTEM),
3JNIEKTPOHHBIX KATAJIOTOB YHUBEPCUTETA U UHTEPHET-PECYPCOB.

2) TlompoOHO pa3o0paTh THIOBBIC HMPHUMEPhI PEIICHHS 3a/1a4, PACCMOTPCHHBIC B paMKax ayJIUTOPHON
KOHTaKTHOW pabOoTHI ¢ TIPEIo/IaBaTeIeM.

3) IlpuMeHUTh NONYyYCHHBIC TEOPETHYCCKUE 3HAHMS UM MPAKTHYCCKUE HABBIKM K PELICHHIO
WH/MBUIYATBHBIX 33J]aHUH, K TPOXOKICHUIO KOMITBIOTEPHBIX TECTHPOBAHUH.

4) TIpu HEoOXOAMMOCTH, CHOPMHUPOBATH MEPECUCHb BOMPOCOB, BBI3BABINMX 3aTPYJIHCHHS B MpPOIECCE
caMocCTosTeNTbHOH paboThl. OOCYAWTh BO3HHKIIKE BOIPOCHI CO CTYJASHTaMU TPYIIBL, B paMKax
KOMaHIHO-TIPOEKTHOM paboThl, W C MpernojaBaTeleM, B paMKax KOHCYJIbTAllMOHHOW ITOMOIIH,



peasmzoBaHHOW MO0 B KOHTakTHOW (popme, nmmbo cpencrBamu WH(pOPMAIIMOHHO-00pa30BaTEIbHOM
cpensl BY3a.

KpuTepun oueHKHM BHEAYTUTOPHBIX CAMOCTOSAITEJILHBIX PadoT

KauecTBo BBIMONHEHNS BHEAYAUTOPHON CAaMOCTOSTENBHON PabOThl 00ydaloMUXCsl OLIEHUBACTCS
MOCPEICTBOM TEKYILIETO KOHTPOJISI CAMOCTOATENbHON pabOThl 00YyUYaIOIIKXCS C HCIOIb30BAHUEM 0alIbHO-

PEUTHUHIOBOM CHUCTEMBI.

B kauectBe popM TeKymero KOHTPOJS MO AWCIHILIMHE HCIONB3YIOTCS: WHIWBUAYAIbHBIE 3aaHus,
ayJIMTOPHBIE KOHTPOJBbHBIE PA0OThI, KOMIBIOTEPHOE TECTHPOBAHHE.

MaxkcuMasbpHOe KOTHMYECTBO OayIoB 00yUaIOMIUKCS TOTyYaeT, eCIIu:

L] BBITTIOJIHACT HWHIAWBUAYAJIbHBIC 3alaHUsA B COOTBETCTBUHU CO BCEMHU
3asIBIICHHBIMU TPEOOBaHUSIMU;
®  J1aeT MpaBHJIbHBIC (OPMYIUPOBKH, TOYHBIC OMPEICICHUS, TOHSITHS TEPMUHOB;
® MOXET 00OCHOBATh PallMOHATEHOCTH PEIICHUs TeKyILeH 3a1a4u.;
®  00CTOATENBHO C TOCTATOYHOW MOJHOTOM H3JIaraeT COOTBETCTBYIOIIYIO TEOPETHUECKHIH pa3Jiet;
®  [PaBWJIHLHO OTBEYACT Ha JIOMOJHUTEIIBHBIC BOMIPOCHI IPEHOJABATEIsA, HMEIOIIME LENIbIO
BBISICHUTH CTETIEHb IOHUMAHUS UM JJAHHOT'O MaTepyaa.
50~85% OT MaKCUMAJBHOTO KONIMUYECTBa OAIIOB oOyUaromumiics momyvaer, eciu: O

HenonHo (He MeHee 70% OT MOHOTO), HO IPAaBHIIBHO BEITOJTHEHO 3aJaHUE;

® IIpH H3IOKEHWU OBUTM JONYIIeHHI 1-2 HecyllecTBEHHbIE OIUOKU, KOTOpbIE OH HCIPABISACT
I0oCJIE 3aMeYaHus PenoaBaTels;

e  11aeT MpaBUJIbHBIE (POPMYIHPOBKH, TOUHBIC ONPEEICHUS, TOHATHS TEPMHUHOB;

e MOXXeT 00OCHOBATh CBOW OTBET, IPUBECTH HEOOXOIUMBIE IPHMEPBI;

® IIPaBWIBLHO OTBEYAaeT HA JONOJHUTEIbHBIE BOIPOCHl IMPEHOAABATENA, HUMEIOIIUE LIENbI0
BBISICHUTH CTENIEHb TIOHMMAHUS UM JJaHHOTO MaTepHana.

36~50% oT MaKCMMaJIbHOTO KOJINYEeCTBA OAJIOB 00yJaroIuiics noiny4daert, eciau: O
HenoHo (He MeHee 50% OT MOJIHOTO), HO MPAaBMIIBHO U3JIOXKEHO 3a/1aHUE;

® IIpU M3JIOXEHHU ObLIa JomymieHa | cymiecTBeHHas ommnoka;
e 3HACT W IOHMMAET OCHOBHBIC IOJOXXEHHS JAHHOW TEMbI, HO JOMYCKAaeT HETOYHOCTH B
(hopMyIMpPOBKE MOHATHH;
®  u3JaraeT BBHINOJHCHHE 33aJjaHusl HEIOCTATOYHO JIOTUYHO M TocieoBareibHo; O 3arpynusercs
IPH OTBETAaX Ha BOIPOCHI PEMOAABATEIS.
35% m MeHee 0T MaKCUMAaJIbHOTO KOJIMYeCTBa 0AJUIOB O0YUYAIONIHIACS MOy4aeT, eCIIH:

e HernonHO (MeHee 50% OT MOJTHOr0) U3MI0KEHO 3aJaHNE;

e TIpH W3IOXEHHH OBLIM JOIYIIEHHI CYyIIeCTBeHHbIE omuOku. B "0" OaimioB mperonaBarens
BIIpaB€ OIICHUTH BBHIOJHEHHOE OOYYarOmMMCS 3aJaHue, €CIH OHO HE YAOBJIETBOPSET
TpeOOBaHUSAM, YCTAHOBJECHHBIM IIPENOAABaTeIeM K AAHHOMY BHJy paOOThl WM HE OBLIO
MIPEJICTABIICHO [ TPOBEPKH.

CyMMa nonydeHHBIX 0ayIoB 110 BCEM BUAAM 33/1aHUH BHEAYAUTOPHON CaMOCTOSTENbHON paboTh
COCTAaBJISICT PCHTHHIOBBIN MMOKa3aTes b 00yUaroierocs. PeHTHHIOBBIN TIOKa3aTelh 00YJarOIIErocs BIUsIET

Ha BHICTABJICHHUE UTOTOBOM OLICHKHU IO pE3yJIbTaTaM U3YUYCHUA TUCIUITIJIUHEBI.

[NokazaTeyn U KPUTEPUH OICHUBAHMSI TTOJYUCHHBIX 3HAHUN TIPEJICTABJICHBI B TYHKTE 7.0) «OlICHOUHBIC
CpeJCTBA JIs MPOBEICHUS TPOMEKYTOUHOU aTTecTanum» ganHoit PIT/I.



7 OneHOYHbBIE CPeCTBA VIS POBeIeHUs POMEKYTOUYHOM aTTecTaluu

NPUJIOXEHHUE 3

Kon
WHIKATOpa

Nuaukatop 10CTHXEHUS
KOMITETECHIINH

OIeHOYHBIE CPEeICTBA

OIIK-1 CnocobeH oreHnBarh posib HHGOPMAIMK, HHPOPMAIIMOHHBIX TEXHOJIOMH U HH(POPMAIIMOHHON 0€30MaCHOCTH B COBPEMEHHOM OOLIECTBE, UX 3HAYEH UE IS
cIieueHUsT 00 BEKTUBHBIX MIOTPEOHOCTEH JIMYHOCTH, OOIIECTBA M TOCYIapCTBa;

00e

OIIK-1.1

OnenuBaer posb HHpopManuu

B COBPEMEHHOM O0IIIECTBE

IlepeyeHb TeopeTHYECKHUX BONPOCOB

OtrauTenbHast ocooeHHocTh NoSQL.

© N o gk~ wn

1. 3navenue Big Data B pa3BuTHN COBpeMEHHOr0 00IIeCTBa
OcCHOBHBIE HaIlpaBJICHUS pa3BUTHA TeXHOIOrui Big Data.
CoBpeMeHHbIe anmnapaTHbie pemenus st 00padborku Big Data.
OcHoBHbIe MeToIb!I ToKcka Big Data n3 pa3nuuHbIX HCTOUHUKOB.

OCHOBHEIE TTOHATHUS O cIToco0ax XpaHCHHUA I/IH(I)OpMaLII/IOHHBIX MaCCHUBOB.

Ha3oBuTe OCHOBHBIC MATHh XapaKTEPUCTHUK, npucyue Big Data.
Kakue 3amaun MoxxeT pernars aHanmus Big Data?

HazoBuTe npHUHIHAIIEI pa3paOOTKH MapasuICIbHBIX alTOPUTMOB.
10. CgoiicTBa 60dBIIUX JaHHBIX U orpaHudeHuss RDBMS

11. Kakue cymecTByIoT 0a30BbIe IprHIUIIEI 00paboTku Big Data?

12. YkaxuTe, KaKoW HAIIMOHAIBHBIN CTAH/IAPT OMKCHIBACT OMKCHIBACT apxXUTEeKTypy big data?




3apanme. Kaxnpiii mecsim B cetu Facebook BbeiknambiBaeTcst B OTKpBITHIA A0ocTyn 30 MIIPI HOBBIX HCTOYHUKOB
nHpopmaruu. Ompenenure, Kakod HEOOXOIUM OOBEM Il XpPaHEHHs MOMYYEHHBIX JaHHBIX 3a roj. Omumwmre

BO3MOXXHBIC MOJICJIN X METOABI IJId XpaHCHUS TOJYYEHHBIX MAaCCUBOB JJaAHHBIX 00JBIIOro 00BEMa.

OIIK-1.2

BiageeT coBpeMEeHHBIMU
MH()OpPMAIMOHHBIMH

TCXHOJIOIUsAMHU

3anganue. [IpoBecTn aBTOMAaTH3UPOBAHHBIN ITpoIlecc cOOpa JAaHHBIX C CAUTOB IO ONPEICICHHBIM KPUTEPUIM It cOopa
KOHTCHTA B 3aJIaHHOW TpeMETHOM oOnactu. OpraHu30BaTh MapCUHT C TIOMOIIBIO OECIIATHBIX CEPBHUCOB M 3alKCaTh
naHHbe B (hopmaTe CSV. CepBHCHI, C ITOMOIIBI0 KOTOPBIX MOYXHO OCYIIECTBISTH COOP TaHHBIX:

. Import.io

. Webhose.io

. Dexi.io (panee CloudScrape)

. Scrapinghub

. VisualScraper
. ParseHub
. Spinn3r

. Xmldatafeed

. Iurrepuayt | Catalogloader | wu mp.

[Ipu aBTOMaTH3MpPOBaHHOM cOOpe MH(pOpMAIMKH HEOOXOAUMO COONIONATH JCHCTBYIOIIEE 3aKOHOAATEIbCTBO Pd, B
KOTOPOM YCTaHOBJICHBI CJIEYIONINE OTPaHUYSHHS, IMEIOIIIe OTHOIIICHHE K CETH MHTEPHET: HEe JONyCKaeTCs HapyIIeHHe
aBTOPCKMX W CMEXHBIX TpaB; HE JOMYCKAaeTcs HENMPaBOMEPHBIA JOCTYN K OXpaHSeMON 3aKOHOM KOMIBIOTEPHOW
nH(pOpMauK; HEe AOMycKaeTcsa cOOp CBEACHHWH, COCTABISIONIMX KOMMEPUECKYIO TaiHy, HE3aKOHHBIM CIOCOOOM; HE
JTOITYCKAETCS MCIIONB30BaHNE IPAKIAHCKHX MPaB B IEJISIX OTPAaHHYEHIUS] KOHKYPEHIINH.

3ananue. MMeercs noctarouHo Oonbinoi Habop naHHEIX ((haiin B popmate CSV, cM. 3amanue 1), KOTOPBIH
HeoOxoaumMo 3arpy3uth B T u nmpeoOpa3oBaTh B TaOIMYHOE TPEACTABICHHUE.

3aganue. 3arpy3uTh OOJBINE 00BEMBI TaHHBIX pa3mudHbIX popmatoB (CSV u JSON) B Jupyter Notebook. O0mequHUTE

JaHHbIE W3 HECKOJNbKW3 Tadmui. [IpoM3BECTH COPTHPOBKY M BBIYMCICHHS C TOMOINBIO OKOHHBIX (YHKIHUH (I




BBIUMCIICHHS [IMana3oHa 3HadyeHui ucnoib3oBaTh SUM). IIpuMeuanue: TMOTOKM AaHHBIX OOJBLIIOrO o0beMa MOTYT
TeHEpUPOBATh TATUMKH, yCTAHOBJICHHBIC HA

aBuajBurarenre - okoino 10 T6 3a momuaca. Takuwe jk€ MOTOKM XapaKTEpHBI i OypOBBIX YCTaHOBOK U
HedTenepepadaThBaONINX KOMIUIEKCOB | T.I1.).

3aganue. Mimerorcs nanasie B Tadimie Excel. [IpeoOpa3yem 3T maHHBIE B yIOOHBIN ISl KOMITHIOTEPOB (hopmat

¢ momomeio Python-6n6mmorexn Pandas.

3arpysure (haiin ¢ manabpIMU cebe Ha koMmbloTep. B Google Colab otkpoiite ¢atin trips_data.xIsx.

BeiBeuTe niepBbie CTPOKU TAOJMIIBI, HCIIONB3Yst KoManay trips_data.head().

BriBeuTe nocineAHUE CTPOKH TAOIHUIIB.

Oto0pa3uTte CTaTuCTUIECKYI0 HH)OPMALIMIO TI0 BEIOpaHHOMY (hailiny ¢ maHHbIMH. [locTpoliTe AuarpaMMy Mo CTOIOLY C
3apabOTHOH TUIATOM.

3ananue. [TocTpoiiTe rucTarpaMMy Mo Bo3pactaMm KIneHToB. Jliozell kakoro Bozpacrta OoJbIle BCEro cpeln
KIIMEHTOB KOMITaHUH?

3ananue. BriBequTe cTaTHCTUKY MO TOMY, KaKO€ KOJHMYECTBO JIFOIEH MPEAIIOYNTACT KaKOH BU TPAHCIIOPTA.
ITocTpoiiTe ruCTOrpaMMy IO 3TUM JaHHBIM.

3ananue. Coznaiite u 00yuute Moelb faHHBIX. Ha Bxon Moaenu nojgarorcs AaHHBIE O KIMEHTE, IPOrpaMMa BbLIaeT

Hauboiee BepOSITHLIﬁ TropoJ HalpaBJICHUS.

OIIK-1.3

IIpumenser cpencrsa
obecnieueHus
WH(POPMaITUOHHON

0€e30I1acCHOCTH

3ananme. IlpeacraBpTe BUTPUHY JIAaHHBIX, KOTOpas OYJET ONHCHIBATh HCTOYHHMKH JIAHHBIX, HCIIOJb3yEMbIE
yapexaeHneM I oprann3anueil. CocTaBbTe peecTp HWCXOAHBIX JAaHHBIX C OMNMCAaHWEM OOMEHHBIX (OpMaTOB WU
nepeaady JaHHBIX

3aganme. OnmmmTe nporecc ananm3a [P- 1 MAC-aapecoB ¢ moMomisto Moxyiisi cyberpandas

0) [lopsanok npoBegeHUs MPOMEKYTOUHOM ATTECTAIUN, OKA3aTe/IM U KPUTEPUU OLleHMBAHUS:



https://docs.google.com/spreadsheets/d/1hC4Ux8VTwbhqlMmRpt3zlTUAxc1nX-zq/edit?usp=share_link&ouid=111695639210407557377&rtpof=true&sd=true

[TpomexxyToyHas arrecranus mo aucuuiuinHe «OcHoBbl Data MHXMHHPHHT@)» BKIIOYACT KOMITBIOTEPHOE TECTHPOBAHHUE, ITO3BOJIIONICE OIICHHTH
YPOBEHb YCBOCHHUS O0YYAIOIIMMUCS 3HAHUI, U TPAKTUYECKOE 3aJIaHUE, BBISBILIONINE CTEIICHb C(HOPMHUPOBAHHOCTH YMEHHUI U BIIaJCHHMN; IPOBOJUTCS B
¢dopme 3aueTa.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OLICHKY «3a4TEHO» — 00YYaIOIIMICS TOJDKEH YCIIEITHO POUTH 3aIUIaHUPOBAaHHBIC PyOEKHBIC KOHTPOJIH U ITOKa3aTh OPOTOBbIH yPOBEHb

3HaHWI Ha YPOBHE BOCIIPOU3BEICHHS U 00bSICHEHUs MH()OPMAIHH;

— Ha OICHKY «HE 3aUTEHO» — O0YYAIOLINIACS HE TIPOIIIEIT 3aINIaHMPOBAHHBIC PYOESKHBIE KOHTPOJIH M HE MOXKET TOKA3aTh 3HAHHS HA YPOBHE
BOCITPOM3BE/ICHUS U 00BsICHEHUS HH(POpMAIIUH.






