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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma guciumuiiHbel (Monyinsi) «llapcuHr ngaHHBIX» COCTaBi€Ha B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npoduins [IpoaykroBas aHaIMTHKA, yTBEPKACHHBIHN npuka3oM MUHUCTEpCTBA HAYKH U BBICILIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

Uzyuenue mucuuminHbel (Monyis) «IlapcuHT HaHHBIX» IMO3BOJISIET CTYJIEHTaM OCBOUTh
aKTyaJbHble METOAbl padOThl C JaHHBIMH, YTO SBIAETCS HEOOXOAWMBIM B YCIOBHAX
coBpeMeHHOro uHpopmanuoHHoro oOmiectBa. KpoMe TOro, HaBbIKM MapCHUHTa JAaHHBIX
CIOCOOCTBYIOT YIY4YIICHUIO AHATTUTUYECKUX CHOCOOHOCTEH u TIOBBIIIICHHIO
KOHKYPEHTOCIIOCOOHOCTH Ha PBIHKE TPYAA.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
[TponykToBas aHaMTHKA U BXOAUT B biiok DakynbTaTHBHBIC TUCIUTIIHHBL.

Jucuummza (MOysIh) U3y4aeTcs Ha 2 Kypce B 3 CeMecTpe.

eap u3ydyeHusi AMCUMIIMHBI (MOAYJIS1): OBJa/ICHUE CTYIEHTaMHU HaBbIKaMU U3BJICUEHUS,
00paboOTKM M aHaANIM3a JAaHHBIX U3 Pa3IMYHBIX MCTOYHUKOB C UCIOJIB30BAHUEM COBPEMEHHBIX
MHCTPYMEHTOB U TEXHOJIOTUH.

3agayu u3y4yeHust JMCHUILIHHBI (MOAYJIsA):

— ¢opMupoBaHre 3HAHUN OCHOBHBIX MOHATUHN U MPUHIUIIOB MTAPCUHTA JAHHBIX;

— ¢opmupoBanue ymenuit padorate ¢ HTML, CSS u apyrumu ¢opMaTamMu TaHHBIX;

— (opmupoBaHUE HABBIKOB UCIIOJIb30BaHUs Onbnrorek Python nst mapcunra, Takux Kak
Beautiful Soup u Ixml;

— ¢opmupoBanue ymeHuil u3Binekatb AaHHble U3 APl m oOpabaTbiBaTh MOTYYEHHYIO
HH(pOpMaILINIO;

— (opMUPOBAaHHE HABBIKOB pabOThl C PETYJISAPHBIMU BBIPAXKEHUSIMH A1 00pabOTKH
TEKCTOBBIX JIaHHBIX;

— (opmMupoBaHue ymMeHHIl XpaHUTh U 00pabaThIBaTh JaHHbIE B Pa3IMYHBIX (popmaTax
(CSV, JSON, 6a3bl TaHHBIX);

— (¢opMupOBaHUE CIIOCOOHOCTH AaHAJIU3UPOBATh M HUHTEPIPETUPOBATH COOpaHHbBIE
JaHHBIE JJI1 IPUHATHS 00OCHOBAHHBIX PEILICHUH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINHT pe3yJbTaToB 00y4eHus 1Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JTAHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HAyKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM
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OIIK-2.3

HNmeet npakTUYECKUA OTIBIT
CO3/IaHUS U HCCIEIOBAHMUS
MaTEeMaTHYECKUX MOJICIICH B
paMKax Hay4HBIX POCKTOB MM
HCCIIEJOBAHNM, BKITFOYAs
ydacTHe B ITyOIUKAIUIX,
KOH(pEPEHIUAX WIN
KOJU1a00paIusx, e ObUIH
pa3paboTaHbI ¥ aPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

IK-3. Crioco0eH perath 3a1a4u
podeCCHOHATTEHOM
JIeSITEeIbHOCTH B 00JIacTH
MPOJYKTOBOM aHAIUTHUKHY,
(hopMyJIMPOBaTh PE3yIBTATHI
aHalin3a " BBISABITH
IMMOCJICACTBUA MMOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
ONTUMH3AIUH TPOTYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
HpOHYKTOBOﬁ AHAJIMTUKH

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYECKUE HHCTPYMEHTHI U
MIPOrpaMMHOE 00ECTICUeHUE IS
00pabOTKH ¥ BU3yaTH3aIiN
JIAHHBIX, a TAKKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE MIPOBEJICHHOTO aHAITN3a

[IK-3.3.

Nwmeet omeiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00JTacTH MPOILYKTOBOM
aHAJINTHKH, BKIFOYAs aHAJIH3
MIOJTb30BATEIILCKOTO MTOBEACHHS
1 ONITUMHU3AlHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYCHHBIX JaHHBIX
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapBI CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Brenenue B mapcuHr 1 1 3 JlomarHee 3amanme
JIAHHBIX
2 OCHOBHbBIE KOHIICTIIINHT 1 1 3 JloMarHee 3a1aHue
TTapCUHTA TAaHHBIX
3 WHCTpyMEHTHI 1 1 1 JlomarHee 3amanme
OUOINOTEKH IS 4
TTapCcuHTa
4 Paz6op HTML u CSS 1 1 JlomarHee 3aganme
IS TTapCUHTa Be6- 4
CTpaHHUI[
5 UcnonszoBanue Python 2 2 4 JloMaliHee 3aaHne
JUISI TIAPCHUHTA JTAHHBIX
6 Pabora c 2 2 JlomamHee 3amaHue
OMOIMOTeKaMU 4
Beautiful Soup u Ixml
7 [TapcuHT MaHHBIX C 2 2 4 JlomarHee 3aganme
ucnojibzoBanuem API
8 O0paboTKka U XpaHeHUe 2 2 JlomamHee 3amaHue
JIAHHBIX IIOCIIE 4
MTapCcuHTa
9 OcCHOBBI pabOThI C 1 1 JlomamHee 3amaHue
peryJsipHbIMU 4
BBIPKCHHUSIMH
10 [IpakTuueckoe 3ansTue: 1 1 4 JloMalliHee 3aaHKe
HPOEKT IO NAPCUHTY 4 IIpoext
JTAHHBIX
11 DTUYeCcKHe U TIPaBOBbIC 1 1 JloMalliHee 3aaHKe
ACIIEKThI [IApCHHIa 4
JIAHHBIX
3auem
Hmozo: 15 15 4 42
Ob6vem oucyunaunovt (Mooyns) 76
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 2
(6 3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)
Nen/m | HammeHoBaHue pazgesia ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM

JUCHMIJIMHBI (MOTYJIs1)

1 Beenenue B napcusr Omnpenenenre MapcUHTra JaHHBIX. 3a4eM HyXeH MapcuHr JaHHbIX. OOnactu
JAHHBIX IPUMEHEHUS

2 OCHOBHBIE KOHLIECTIIIUT CTpyKTypHpOBaHHBIE U HECTPYKTYPHPOBAHHBIE JaHHbIe. DPOpMAaThl TaHHBIX:
MApPCHUHTa JaHHBIX HTML, XML, JSON. [puntmisl paboTs! HapcepoB

3 WuCcTpyMeHTH 1 00630p NOMySPHBIX HHCTPYMEHTOB. Y CTAHOBKA U HACTPOWKA OKPYKEHHS
OMOIMOTEKH ISl MApCHHTa

4 Paz6op HTML u CSS ans | Crpykrypa HTML-nokymenTa. OcaoBbl CSS-cenekTopos

MapCcHHTa Be0-CTPaHHUIL
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HUcnons3oBanue Python
JUIS IAPCHUHIa JaHHBIX

YcranoBka Python u HeoOxomumbIx OnOIMOTEK. OCHOBEI padoTh! ¢ Python
JUTSL IApCUHTA

6 Pabota c OubamorekamMu YcraHoBka u ucrosib3oBanue Beautiful Soup. YcraHoBka u mcmonan3oBaHne
Beautiful Soup u Ixml Ixml. CpaBuenue 61M0nMHOTEK

7 ITapcuHT JaHHBIX C Yro takoe API. IMpunnuner paborsr ¢ RESTful APIL. Ilpumepsr mapcunra
ncnoabp3zoBanneM API JaHHbIX 13 API

8 O6paboTka 1 XpaHeHHE ®dopmatsl xpaneanst JaHHBIX: CSV, JSON, 6a3b1 manuaex. OCHOBEI pabOTHI €
JTAHHBIX TOCJIC MAPCUHTA SQL.ite

9 OcHOBBI pabOTEHI € Yro Takoe peryssipable BeipaskeHus. CHHTaKCUC U IPUMEHEHHE B TIAPCHHTE
PETYIApHBIMU
BBIPaXCHHUSIMU

10 [IpakTHueckoe 3aHsTHE: Bri0op npoekra. Peanuzanus npoekra. [Ipe3enrtamus pe3yipTaToB
MPOEKT 1O MAPCHHTY
JTAHHBIX

11 OTHYecKue U IPaBOBbIC 3aKOHOAATENBCTBO O 3aIIUTE AAHHBIX. DTHUECKNE HOPMBI MTApCHHTa

ACIICKThI MapCUHI'da JaHHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Yepubrmues, C. A. OcHOBBI TporpamMmmupoBanus Ha Python : yueOHuk mst By30B / C. A.
Yepusblmes. — 2-e u3f., nepepad. u gomn. — Mocksa : M3natensctBo KOpaiit, 2025. — 349 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasosarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567821.

Jlononnumensnasn n1umepamypa:

1. ®enmopos, . FO. IIporpammupoBanme Ha python : yaeoHOe mocodue aist By3o0B / 1. HO.
®denopoB. — 6-¢ uza., nepepad. u mon. — Mocksa : M3marensctBo FOpaiit, 2025. — 187 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-19666-5. — Tekct : SJeKTpOHHBIA //
Oo6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/556864.

6. MartepHuajbHO-TeXHHYECKOE ofecrevueHne

YHHUBEpCUTET pacrojaraerT MaTepUalbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOIICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM MIPAaBUJIAaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JUCHHUIUIMHAPDHON M MEXJIUCIUIUIMHAPHON TOATOTOBKU, MPAKTUUYECKOW M HAYIHO-
HCCIIEIOBATENBCKOM paboT 00ydaromuXxcsi, MPeAyCMOTPEHHBIX YIEOHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYINOBBIX U
MHAUBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETO KOHTPOJIS U MPOMEXYTOUYHOU aTTeCTalluy, a TaKKe
MOMEIIEHUS JUISI CAMOCTOSTEILHOM padOThl M IOMEIICHHS AJI XPAaHEHUS U MPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOY4YEHUS, CIYyXAIlUMHU JAJisl TPEeJCTaBICHUs yueOHOU
uH(popMalu 00JbIION ayIUTOPUH.

N3yuenne quCuIInHbl (MOIYIIs1) 00ECIIEYNBAETCS B YUEOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomerieHust 7151 CAaMOCTOSITEIIBHON pabOThI 00YJaIOIINXCSl, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISl MCIIOJIb30BAaHUS HWHBAIMAAMHM M JIMI[AMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyyarommMcst TPEIOCTaBIACTCS MOOCTYN (B TOM 4YHCIE YIOAICHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
Yrclie DJIEKTPOHHBIM OMOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(eCcCHOHAIbHBIM 0a3zaM
JAHHBIX U UH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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https://urait.ru/bcode/567821
https://urait.ru/bcode/556864

Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOYIIIO0), B TOM YHCIIEe KOMIUIEKT JIUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3sepbI:
Sunekc.Bpaysep OTEUECTBCHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynipapjeHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
IMakeThl NPOrpaMMHBIX CPEJACTB H OHOJIHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKkue  OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mpouecce usyuenus aucuuiuinebl (Moayns) «IlapcHHr naHHBIX» B paMKax TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH MCHOJIb3YIOTCS TaKue BUbI YUeOHOI paboThl, KaK JIEKLIMU, CEMUHAPBI,
IIPOEKT, IOMAIlIHUE 3aJaHUs], @ TAKXKE Pa3IMYHbIE BUbl CAMOCTOSITEILHON pabOThl 00yUaroIUXCs
110 33/1aHUIO NIPENOAABATENIsl, HAIPABJICHHbIE HA Pa3BUTHE HABBIKOB PO(PECCUOHATIBHOM JIEKCUKH,
3aKperyieHUe MPaKTUYECKUX MPO(ecCHOHaTbHBIX KOMIETEHIIUN, TOOIIPEHNE UHULIUATHB.

Jlexyus — CHCTEMAaTUYECKOE, IIOCIEAOBATEIBHOE, MOHOJIOTUYECKOE  HM3JIOKEHHUE
npernoiaBaTeseM yueOHOTo MaTepuraa, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B npouecce nexkuuii peKOMEHAYETCS BECTHM KOHCIIEKT JIEKLUHW: KpPaTKO M CXEMaTUYHO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISITH BaKHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEpPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHHUS], U TIONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOMW JuTeparype. Eciu
pa3zoOpaThCcsi B MaTepuane He yAaercs, cleayeT chopMmyiaupoBaTh BOINPOC M 3a4aTh €ro
MIPEMNO0/IaBaTelt0 Ha KOHCYIbTAIIMU WUJIM BO BPEMSI CEMHUHAPCKOTO (MPAKTUYECKOTO) 3aHATHUS.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/eHTa Ha CEMHUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENS i YYaCTHE B IUCKYCCHHU.

JUis ycHemHoro y4acTusi B CEMUHape CTy/IeHTaM PeKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMON OOCYXACHHUS, MPOYUTATh HEOOXOJMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIATh U BOBJEKATbCS B IMCKYCCHUIO, BHICKAa3bIBasi CBOM MHEHHUS U apryMEHTHUPYsI UX.
[Ipr oTBeTax Ha BOMPOCHl MPEMONABATENSI CTOUT OBITH YBEPEHHBIM, YETKHUM W JIOTUYHBIM,
onupasich Ha U3yYeHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTh CBOU 3HAHUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Hax JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAaMH BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha 3Talbl, YTOObI
n30eKaTh TMEPerpy3Kd W Jydlle YCBOWUTh MaTepual. Vcmonp30BaTh pa3iuyHble WCTOYHHKH
uH(pOpMaLKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 0osee IiTy00oKOro MOHUMAHUS TEMBI.

Ilpoexm — wuccrnenoBarenbckas pabora MO JTUCHUILUIMHE (MOXYNI0) M Ipe3eHTalus
pE3yJIbTaTOB.

Jns ycnemHod MOArOTOBKM K MPOEKTY: YETKO ONpPENeNUTe LEAH M 33Jayd MPOeKTa,
pacripefieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKaMM, a TaKKe YCTaHOBHTE CPOKHU
BBITMIOJTHEHUSI KaXKI0M 4acTH paboThl. PerynspHo mpoBoanTe BCTpeuH AJis 00CYXKASHHs Tporpecca
Y PELIEHNS BO3HUKAIOLINX BOIIPOCOB.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBiCHHAs Ha YIIIYOJEHHOE
U3YYEHUE OTJIEbHBIX TEM U BOIIPOCOB YUEOHON AUCIMITIUHBI (MOTYJIS).
B npouiecce camocTosTeNbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
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MaTepuaiaMy IIPU MHHUMAJIbHOM YYacTUH TIPeroiaBaresis. 3a/1a4ui CTy/IeHTa BKIIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIUi (06paboTka TEKCTa), MIOBTOPHOE U3yUEeHUE YUEOHBIX MAaTEePUAIIOB IJIAHOB
¥ TE3UCOB OTBETOB, M3YYEHHE JOTOJHHUTEIBHBIX TEM, BHIITOJHEHUE y4eOHO-MCCIEI0BATEIbCKIX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4eHMsI 0 JUCHUILINHE (MOIYJII0)

Kpurepun nosryyeHusi ypoBHA M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunanne (moay.ano) «IlapcuHr TaHHBIX»

OrneHuBaHUE YPOBHSI Y4YEOHBIX JOCTHMIKEHHH OOYdYalOmUXCsl MO JUCHHUIUIHHE (MOIYIIIO)
OCYIIECTBIISETCS B BUJIC TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTAINH.

[IpomexyTouHasi aTTecTalusi 1O JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3ayema, IPU TOM TIPOBOJUTCS OIICHKA KOMIIETCHIIHH, CPOPMUPOBAHHBIX TTO AUCITUILIMHE.

Jnst oleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JIecATUOAIIbHAS IIKalla OLIEHWBAHUS, KOTOpash COOTHOCUTCS C TPaJWLMOHHON
MATUOATIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlarudannbHas Ounenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OLICHKA OLleHKA 3a4er 00y4eHus1 Mo JUCHUILIHHE (MOYJII0)

10 OTan4Ho 3auTeHo CTygeHT NOJHOCThIO BJIAACET 3HAHUSIMU,

9 OTnmnyao 3auTeHo HU3JI0KCHHBIMH B pa60qeﬁ nmporpaMmme, ©u

8 OTIHMYHO 3auTeHo rTyOOKO OCMBICISIET AMCUMILIMHY (MOIYIIB).
On CaMOCTOSITETILHO u JIOTHYECKU
MOCJIEeI0BAaTeIFHO OTBEYAaeT Ha BCE BOIPOCHI,
aKLUEHTHPYS BHUMaHUE Ha HanOoiee BayKHOM.
Ymeer AQHAJIM3UPOBATH, CpaBHHBATH,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UpOBAaTh M  CHCTEMaTH3UPOBAaTh
W3yYCHHBIH MaTepuall, BBIJIENSS KIIIOYEBEIC
MOMEHTBl M  YCTaHaBlIMBas MPUYUHHO-
cleAcTBeHHbIe CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yabTaThl AHAJIM30B u OpyTuX
UCCIICIOBAHNH, a TaKKe PEeIaeT CIOXHbIE
3agauu. CTyJJEHT XOpOIIO 3HAKOM C METOJIaMH
HCCIIEI0BaHNS, HEOO0XOIUMBIMH JUIs
MPaKTUYEeCKOW  JeSITENbHOCTH, W yMeeT
CBSI3bIBATH TEOpPEeTU4YeCKue ACTIEKTHI
JUCHUIUIMHBL  (MOAYJIsI) € MPaKTUYECKUMH
3aJ]auaMH.

Xoporro 3auTeHo CryneHT oO0Onagaer 3HaHUSMH TIpeaIMeTa

6 Xoporo 3auTeHo MOYTH B TIOJHOM o0OBbeMe  paboueit
MPOrpaMMbl U CaMOCTOSITEJILHO, JIOTHYECKH
MOCIIEZIOBATEIEHO U BCECTOPOHHE OTBEUYAECT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMAHUE HA
HauOosiee 3HAYMMbIX MOMeHTax. OH yMmeeT
aHATU3UPOBATH, CPaBHUBATH,
KJIACCU(PHUIIMPOBATD, 000011aTh,
KOHKPETH3HUPOBATh W  CHUCTEMATH3HPOBAThH

H3y‘IeHHLIﬁ Marepuall, BBIACIIAA €ro
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

KJIIOYEBBIE  aCleKThl W YCTaHaBIMBad
NPUYMHHO-CIICICTBEHHBIE CBSI3U.
@opMyIHpYyeET CBOM OTBETHI, YBEPEHHO
UHTEPIPETUPYET pe3yabTaThl aHAIU30B MU
IpYyTUX HCCIENOBAaHUM, a TaKXe periaeT
CJIOXHBIE CUTyallMOHHBIE 3anayu. CTyaeHT
XOPOIIO 3HAKOM C METOAAMH HCCIIEOBaHMUS,
HEOOXOIUMBIMH JULSE MIPaKTHYECKOM
JIeATENIbHOCTH, WU YMEeT  CBA3BIBaTh
TEOPETUYECKUE  acleKThl  IpeaMera ¢
MPaKTUYECKUMHU 3aa4aMH.

5 Y 10BNETBOPUTENBHO|  3auTEHO CryneHnt obnagaeT 60a30BBIMU 3HAHUSMU T10

4 VY I0BACTBOPUTEIBHO|  3aYTEHO JUCIMILTHHE  (MOYIIO), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaMOCTOSATCIIbHBIX OTBETaX U

UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
X0Jle OTBETOB OH JOIyCKaeT OLIMOKH,
Kacarorquecst CyTd BompocoB. CTynaeHT
CHoco0eH pelarb TOJBKO CaMble IMPOCTHIE
3aJaud M BIAACeT JUIIb MHHUMAaJIbHBIM
HabOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan Hezautreno | CtymeHT He oBJamen  0O0SM3aTENbHBIM
He cnaun He 3auTenO MHUHHUMYMOM 3HaHWH 110 npeaMeTy U HE
He cian He 3aureno | MOXET OTBETUTh HA BOIIPOCHI, JAXKE ECIH

npenogaBaTeiib  3a1a€T  JONOJHHUTCIIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

Jucnunnnza (Monyib) «llapcHHT 1aHHBIX)» OLEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucaunmne

Homamnnue 3amanus | 30% | 3a kaxmoe U3 3a1anuii MokHO HaOpath 10 OGamuioB

ITpoekt 70% | MiccnenoBarenbekast paboTa 1O AUCHUILIHHE (MOJYJIIO) U TIPE3CHTAIHS
pe3yJIbTaToB

®opmyJa pacyéTa UTOrOBOM OLEHKH MO Aucuunanae (Moay/ar) «[lapcuHr JaHHBIX»:
«0,3 x cpennee 3a noManrHue 3aaanus + 0,7 X IpPoOeKT».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIUXCS 110 JMCHHUIINHE (MOLYJII0)

IIpuMmepHbIe fOMALIHKE 3a]aHUSA
Jomamnee 3aaanue: Ucnosb3osanue Python 1 mapcuHra fanHbIx

1. YcranoBute Python Ha Bamr KOMIBIOTEp W TPOBEPHTE €r0 KOPPEKTHYIO padoTy,
BBITOJIHUB MPOCTYIO Mporpammy, kortopas BeiBoauT "Hello, World!".

2. YcTaHOBHTE  HEOOXOMUMBbICe  OMOMMOTEKW  JUIsl  MApCUHTAa  JaHHBIX,  TaKHe
Kak requests u beautifulsoup4, u co3znaiiTe ckpunT, KOTOPBIH 3arpykaeT B€O-CTPAHUILY U BEIBOJUT
€€ CoZIepKUMOE.

3. Hanmmmre mnporpammy Ha Python, koropas ucnonb3yer OuGmuoteky requests mis
nonyuenuss HTML-kona BeO-cTpaHuibl U BeIBOIUT 3aronoBku (teru <hl>, <h2> u T1.1.) B
KOHCOJIb.
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4. Co3zmaiTe CKPUIT, KOTOPBIM MAPCUT TEKCT U3 ONPEACIEHHOTO 3JIEMEHTA Ha BEO-CTpaHHIIE
(manpumep, <p> wiu <diV>) 1 COXpaHsET ero B TEKCTOBBIH (haii.

5. Pazpaboraiite mpocTyro mporpammy, kotopas mnpuHumaer URL BeG-cTpaHuisr B
KauyeCTBE BXOJHOIO [TapaMEeTpa U BHIBOJUT KOJIMUYECTBO CJIOB HA 3TOM CTpaHUIIE.

Jomamnee 3axanmne: Padora c oudauorekamu Beautiful Soup n Ixml

1. YcranoBure O6mbnuorexy Beautiful Soup m HamumuTe CKpUNT, KOTOPBIA 3arpyxaet
HTML-kox BeO-CTpaHHIIBI M U3BJIEKACT BCE CCHUIKH (TErH <a>).

2. YcranoBure 6ubanoreky Ixml u co3znaiite mporpammy, KoTopas 3arpyxaetr XML-daitn
Y U3BJIEKACT OIpe/IeTIEHHbBIC TaHHbIC (HAIPUMEP, SJICMEHTHI C ONPEICIIEHHBIM TETOM).

3. Cpasuute Beautiful Soup u Ixml mo nmpouszBoAMTENEHOCTH, HAIUCAB OJMH M TOT XKE
napcep JJig OJHOM M TOM e BeO-CTpaHUIIbI C MCIOJb30BaHUEM O0eux OMOJIMOTEK. 3arnuinuTe
BpEMsl BBIIIOJIHEHUS [T KaXKIOW U3 pealln3alui.

4. HanummTte CKpUNT, KOTOPHI ucnonb3yeT Beautiful Soup ans nznedenus nzodpaxeHuit
(Term <img>) ¢ BeO-cTpanuipl u coxpanser ux URL B CSV-daiin.

5. Co3pmaitte mporpammy, kotopas ucnonb3yer Ixml mns mapcunra HTML-cTtpanuisr u
BBIBOJIUT BCE YHUKaIbHBIE Kiacchl CSS, ncnonb3yeMble Ha CTpaHHULIE.

Jdomamnee 3ananue: [lapcuHr JaHHBIX ¢ ncnoab3oBanueM API n 00padoTka 1aHHBIX
nocJjie NapcuHra

1. M3yuure, yto Takoe API, 1 HanuIIUTe KPATKOE ONUCaHKUE, OOBACHSIOIIEE €r0 OCHOBHBIE
(GYHKIIMY U Ha3HAYCHHUE.

2. Cospaiite ckpunt Ha Python, koTopslii ucrione3zyet OubaMoTeKy requests ass noayyeHus
nanHbiX u3 myommynoro RESTful API (mampumep, API moromst mmm APl mns momydenus
uHpopManuu o GUIbMax) U BEIBOJUT PE3yIbTaThl B KOHCOJIb.

3. Hanmmmre nporpammy, KoTopast mapcut naHisie u3 APl u coxpanser ux B ¢opmare
JSON. Y6enutech, 4To CTPYKTypa JaHHBIX KOPPEKTHA.

4. Pa3paboraiiTe CKpUNT, KOTOPBIN KU3BiIeKaeT naHHble U3 APl u coxpanser ux B gpopmare
CSV, BKiIIOYas 3aroJ0BKH CTOJIOIIOB.

5. Coznanite 6a3y naHHbix SQLite u HanmUIIUTE MPOrpaMMy, KOTOpasi COXpaHsET JaHHbIE,
nony4eHHsle u3 API, B Tabnuity 6a3sl JaHHBIX, BKJItOYast 00pab0TKy BO3MOXHBIX OIIHUOOK.

IIpumepHoe onncaHue NpoeKTa

IIpoekT Mo MapCUHIy JaHHBIX
L]env npoexma:

Co3nanue npuiIoKeHus AJIs HapCUHra JaHHBIX U3 Pa3IMYHBIX UICTOUHUKOB (BeO-cTpanul u API)
¢ mocienyronie 0o0paboTKON U XpaHEHUEM ITHX JAHHBIX B CTPYKTYPUPOBAHHOM BUJIE.

Dranbl peaiu3aluu IpoeKTa:
1. W3ydeHHne OCHOBHBIX KOHIENIHIl MAPCHUHIA JaHHBIX

o MHccnenosanue pasnuuui MEXY CTPYKTYpUPOBAHHBIMHU u
HECTPYKTYPUPOBAHHBIMH JAHHBIMHU.
o Osnakomnenue ¢ popmaramu ganabix: HTML, XML, JSON.
o [lonmmanue npuHIUIIOB pabOTHI TAPCEPOB.
2. Bb10Op HHCTPYMEHTOB U OMOJIHMOTEK AJs NAPCHHIa
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o O0630p momyaspHBIX HHCTPYMEHTOB a1 apcunra (Beautiful Soup, Ixml, Scrapy u
ap.).
o YcraHOoBKa U HacTpoika okpyxeHus (Python, Heo6xoaumMpie OHOINOTEKN).
3. Pa3oop HTML u CSS ni1s1 napcunra Bed-cTpaHui

o HWsydenme crpykrypsl HTML-10KkymMeHTa, BKIIOYasi OCHOBHBIC TETH M aTPUOYTHI.
o Osnakomnenue ¢ ocHoBamMH CSS-cenekTopoB it BBIOOPKM 3JEMEHTOB Ha
CTpaHULE.
4. HUcnoan3oBanue Python nuis napcuHra 1aHHbIxX

o YcranoBka Python u HeoOxoaumbIx 6ubIHoTeK (requests, Beautiful Soup, Ixml).
o Hammcanme mpocThIX CKPUIITOB JJsi MOJYYEHHS W TMApCHUHTa TaHHBIX C BeO-
CTpaHHUIL.
5. Pabora c oudauorekamu Beautiful Soup u Ixml

o YcranoBka u ucnonb3oanue Beautiful Soup ans napcunra HTML.

o YcraHoBKa u ucnonb3oBanue Ixml g mapcuara XML u HTML.

o CpaBHeHHE BO3MOKHOCTEW U IPOU3BOAUTEIHLHOCTH 00X OMOINOTEK.
6. IMapcuHr JaHHBIX ¢ HCHOJIb30BaHeM API

o MWsyuenwue, uro Takoe API u mpununst padotsl ¢ RESTful APL.
o Hamucanue ckpunToB IS TOJTYYEHUS JTaHHBIX U3 myonudaHbiX APl u ux mapcunra.
7. O0padoTka u XpaHeHHUe JTAHHBIX MOCJIe MAPCUHTA

o CoxpaHeHue MMOy4YEeHHBIX JaHHBIX B pa3anyHbix popmarax (CSV, JSON).
o Hcnonb3oBanue SQLite 111 XpaHeHUs JaHHBIX B 0a3e 1aHHBIX.
o Cosnanue uHTepderica s 0TOOpaKeHHS U aHAJIN3a COOPAHHBIX JTAHHBIX.

Kpurepuu onieHuBanus:
1. Texuuueckas peanusamus (40%)

o KoppekTHoCcTh paboThI Mapcepos.
o DQbeKTUBHOCTH KO/1a (BpeMs BHITIOTHEHUS, UCIIOIb30BAHHE MTAMSITH).
o YwucroTa ¥ YUTAEMOCTh KOJ1a (KOMMEHTapHH, CTPYKTYpa).

2. KauectBo coopanubix 1anubix (30%)

o [IlonHoTa 1 TOUHOCTH COOpaHHON MH(DOPMALINH.
o KoppextHocts popmaToB ganubix (JSON, CSV u T.1.).
3. Jloxkymentanusi u npe3entamus (20%)

o Hamnume pokymeHTanmuu 1O MPOEKTY (MHCTPYKIMHM IO  YCTaHOBKE,
WCITOJIH30BAHUIO).
o IlpeseHTamms pe3ynbTaToB pabOTHl (AEMOHCTpalMs MNPUIOKEHHS, HPUMEPHI
WCITOJTH30BaHUA).
4. KpeaTHBHOCTH W OPUTHHAIBHOCTH (10%0)

o YHHUKaJbHbIEC PEHICHUS U MOAXObI K 3a/1a4€.
o JononaurenbHbie GYHKIIUU WIN YIYUYIICHUS, PEaTU30BaHHBIC B IPOEKTE.

JlonomHUTENbHBIE PEKOMEH AN :

e PerynsapHo coxpaHsiiTe 1 KOMMHUTBTE M3MEHEHHUS B BallleM KOJE C MOMOIIbIO CHUCTEM
KOHTpOJIsI Bepcult (Harpumep, Git).
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o IlIporectupyiiTe Ball MPOEKT Ha Pa3INYHBIX JAHHBIX, YTOOBI YOSTUTHCS B €r0 HA/IS)KHOCTH
Y YHUBEPCAILHOCTH.

o OO0cyxnaiiTe mporpecc ¥ BOSHUKAIOUIME MPOOIEMBbI ¢ KOMaHIOH WM HACTABHUKOM JUIS
MOJIy4eHHUs1 OOpPaTHOW CBSI3U.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallii 110 JTMCHUIIJIMHE (MO}IyJ’IlO)

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Yro Takoe mapcuHr AaHHBIX? 0 [K-3

a) IIpouecc cozmanus 6a3 NaHHBIX

0) IIpomecc m3BacUeHMS 1 00paOOTKN JaHHBIX U3
Pa3IUYHBIX UCTOYHUKOB

B) [Ipouiecc Hanucanus Be6-caiiToB

r) [Iporecc cxxaTtns MaHHBIX

2. | Kakoii M3 mepe4uclieHHBIX (OPMATOB JAHHBIX SBISCTCS B OIlIK-2

CTPYKTYPUPOBAaHHBIM?

a) HTML

0) He cTpykTypupOBaHHBINA TEKCT
B) JSON

r) [Ipon3BoIbHEIN TEKCT

3. | Kakas Oubnuoreka Python wame wcnone3yercs s 0 YK-6
napcuara HTML u XML?
a) NumPy

6) Beautiful Soup

B) Matplotlib

r) Pandas

4. | Ha3oBuTe OJMH U3 OCHOBHBIX )OPMATOB XpaHECHHUS JaHHBIX JSON [K-3

I10CJIC MMapCHUHTa.

5. | Kak Ha3bIBaeTCA MHCTPYMEHT, KOTOPBIH MO3BOJISIET Beautiful Soup OIIK-2
MOJTYYaTh JIaHHBIE ¢ BeO-cTpaHull, ucrobiys Python?
6. | Kakoii mpoTOKOJI Yaliie BCEro UCIONb3yeTCs JIIs HTTP T1K-3
B3aumojeicTeus ¢ API B mapcunre?

7. | Kak Ha3bIBaeTcs S3bIK Pa3METKH, KOTOPBI OMHCHIBAET HTML OIIK-2
CTPYKTYpY BeO-cTpaHu?
8. | Kakas 6a3a nmannbeix BctpoeHa B Python u wacto SQLite YK-6
WCTIONB3YETCs ISl XpaHeHHUs pe3yIbTaToOB MapchHra?

DNEeKTPOHHBIA JOKYMEHT
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