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1. HaumeHoBaHMe TUCIUITUHBI
HaumenoBanne muctumiuael — b.1.2.2.2.1.1 «TexHonorun o06pabOTKu U
aHanu3a OOJIBIINX TAHHBIXY.
Lenpto yueOHOU TUCHUIUIMHBI « TeXHOMOTHH 00pabOTKH U aHaM3a OONbIINX
JAHHBIX» SIBJIAETCS O3HAKOMJICHHE C OCHOBHBIMH TEXHOJOTHSMHU DEIICHHS 3a/ad
o0paboTku  OOJBIIUX 1O 00beMy, OBICTPO  H3MEHSIONIUXCA M IUIOXO

CTPYKTYPHPOBAHHBIX JAdHHBIX; YMCHHA IPUMCHATL MCTOAbI aAHAJIMN3a OONBIINX
AaHHBIX; YMCTb PCAJIM30BbIBATD IIPUIIOKCHUA OJIA aHAJITUTHUKH OOJIBIIINX JaHHBIX .

3a0ayu TUCIATUIAHEL:

® U3y4YCHUE OCHOBHBIX METOJIOB XpaHEHUsS M aHajau3a OOJBIIMX JIAHHBIX B TOM
yucie B cdepe KOPHOpaTUBHBIX (DUHAHCOB, MUPOBBIX PBIHKOB, MOCTPOCHUS
MOJENEN U TPOTHO3UPOBAHUS;

® U3YyYCHUU U TMPAKTUYECKOM OCBOCHHUHM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUM JIJIs1 IPOBEJICHUS MPUKIIATHBIX UCCIICTOBAHUMN.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYEeHUsI MO TUCIIUIIJIMHE C
yKa3aHueM UHIMKATOPOB X JOCTUKEHUS U IUVIAHUPYEMbIX pe3y1bTATOB
00y4eHuUs

B coBokymHOCTM ¢ JpyrdMH JIUCHUIIMHAMH YacTd, (HOopMHUpyeMOi
y4acTHUKaMH  0Opa30BaTeNbHBIX OTHOIIEHUHM, 00pa30BaTENBHOIO  CTaHJapTa
duHyHUBEpCUTETa AUCHUILIMHA «TexHonorun oOpabOTKM M aHaiau3a OOJbIINX
JAHHBIX»  OOecreunBaeT  MHCTPyMEHTapuil  (OpPMHpPOBAaHUA  CIEAYIOIINX

podeCCHOHAIBHBIX KOMITETCHITNH OakamaBpa:

Tabmuna 1
Kon HaumenoBanue Nuaukatopsr Pe3ybTaThl 00ydeHus (BIageHus’,
KOMIIC- KOMIICTCHIINHU JOCTUXCHUSA YMCHUA U 3HaHI/I$I), COOTHECCHHBIC C
TEHIUU KOMIICTCHIIHH KOMIICTCHIHSIMH/MHIMKATOPAMHU
JOCTUXKCHUSA KOMIICTCHIIUN

[IKTI-5 | CnocobHOCTH k|1 Ucnons3yer | 3HaTh:

HCIIOJTb30BAHUTO CTIeITHaTbHBIC OCHOBBI  ()MHAHCOBOTO y4eTa W

CHeIHalbHBIX POTrpaMMHBIC OTYETHOCTH, TIPUHITUITBI

NIPOIPAMMHBIX IIPOJYKTHI JUIA | YIPaBIEHYECKOIO yUeTa;

! anonusercs npu peanuszanuu akryanuzupoBaHHbix OC BO @V u ®I'OC BO 3++
? Bmagenus hOpMyIHPYIOTCS TONBKO mpu peammsamui OC BO @Y nepsoro nokonenns u ®TOC BO 3+



MPOJYKTOB, BBITTOJIHEHUS CHeIUaIbHbBIE MIPOrpaMMHbIE
IIPUMEHSIEMBIX  JUJIs | OyXrajirepcko- IIPOAYKTBI
BBITIOJTHEHUS AHAINTUYECKUX U | YMeThb:
OyXranTepcko- KOHTPOJIbHBIX Hcnonp3oBath CHelMaJIbHbIE
AQHAJIUTUYECKUX u | GyHKIUI B | IPOrpaMMHBIE
KOHTPOJIbHBIX HKOHOMHYECKOM IPOAYKTBI ISt BBIIOJIHEHUS
byHKIMHA B | CYyOBEKTE. OyXrajTepcKo- aHAIUTUYECKHUX u
9KOHOMHMUYECKOM KOHTPOJIBHBIX byHKIUI B
cyOBeKTe SKOHOMHUYECKOM CyOBEKTE
2. JlemoHcTpupyer | 3HATh:
BJIa/ICHUE CHeI[MaIbHbIE MIPOrpaMMHBbIE
CHeUaJIbHBIMU TIPOTYKTHI
MIPOrpaMMHBIMU YMmerh:
MIPOTYKTAMH, MPUMCHSITh CHeIHAIbHBIC
MPUMEHSIEMbIX  JUISl | IPOrpaMMHBIE OPOAYKTBHl IS
BBITIOJTHEHUS BBITIOJTHEHUS OyXranTepcko-
Oyxranrepcko- aHATUTUYECKUX U KOHTPOJBHBIX
AHAIUTHYCCKUX | | pyHKIMH B HKOHOMUYECKOM
KOHTPOJIBHBIX CyOBeKTe
byHKIUI B
HKOHOMHUYECKOM
CyOBeKTe
VK CnocoOHOCTh 1. CamocroaTenbHO | 3HATh: OCHOBHEIC UCTOYHHKH, a
15 pEJIeBaHTHO BbIOMpaeT U | TaKXKE, COBPEMEHHBIE CpEICTBA H
pelaeMbIM  3a7auyaM | UCIOJIb3YeT MHCTPYMEHTHI IIOUCKAa KOHTEHTa
HCIOJIb30BaTh UGpPOBBIE CPENICTBA
nH(pOpMaLMOHHbIE oOuieHus, YMmerh: BBIOUpaTh (HOPMBI U METOJIBI
pecypcsl U | OCYIIECTBIISET MoJla4yll KOHTEHTA MJI OpTaHu3aluu
MH(OPMALIMOHHO- ITOUCK W/WIHN | COBMECTHOM paboThI
KOMMYHHKAITMOHHBIE | CO3JaHHE
TEXHOJIOTUU JUIsl | KOHTEHTa B
JOCTUKEHUSI  LEJEH, | COOTBETCTBUU
CBSI3aHHBIX clc LENbI0
npodeccnoHanbHOM B3aMMOJIEUCTBU,
JESATENBHOCTBIO, B TOM HHCJE IS
oOyueHueM, y4yacTHEM | OpraHU3alHH
B JKU3HU OOIIECTBA U | COBMECTHOM
JIpyTrux chepax >KU3HHU | JesITeIbHOCTH.
2. Brnageer 3HaTb: COBPEMEHHBIE  CpEICTBA
HABBIKAMU OpraHu3aIuu COBMECTHOM
OpraHu3auu ynageHHOU padoThl
B3aMMOJICHCTBHS U
KOMMYHHKAITUH C YMmerh: BbIOMpATH CpeacTBa
MIOMOUIBIO OpraHu3aluu COBMECTHOM
WH(OPMAITMOHHBIX JIeSITEIIbHOCTH
CUCTEM u/unu
i poBbIX
CEPBHCOB u
TEXHOJIOTH.

OcymiecTBisieT




moa0op u
MIPUMEHEHUE
Pa3InYHBIX
UH(POPMAIIMOHHO-
KOMMYHHKAIITHOHHBIX
CpeACTB ISt
peleHHs
00pa3oBaTebHbIX U
poeCCHOHATILHBIX
3ajad.

3. MecTo TMCUMILITHHBI B CTPYKTYpPe 00pa30BaTe/IbHON NMPOrpaMMbl

Hucruminaa  «TexHonoruu o0pa®OTKM M aHalM3a OOJBIIMX JAHHBIX)
SABJISIETCA DJICKTUBHOM JUCHMIUIMHON 1wmkiaa npoduist, moayinb 1 «Texnonoruu
MPUKIIAIHOTO TPOTHO3UPOBAHUS U aHATIN3a TAHHBIX» IO HAIPABJICHUIO MOATOTOBKHU
38.03.01 «DxoHoMukay / «Yder, aHanu3 U ayaut» (0akanaBpuar).

[Ipu u3ydyenun auctuIUIMHbl «TexHonoruu oOpabOTKM U aHaIM3a OOJIBIIKUX
JTAHHBIX» HEOOXOJIMMBI 3HAHUS, YMEHUS U KOMIIETEHIIMU, KOTOPHIE MOJyYEHbI MpU
M3YYCHUU IIKOJIbHBIX KYpCOB MaTEMaTUKH U UHPOPMATHKH.

4. O0beM QMCHUIJIMHBI B 3aYE€THBIX eJMHUIAX U B aKaIeMUYECKUX Yacax ¢
Bbl/IeJICHHEM 00beMa ayIMTOPHOH (JIEKIIUU, CEMUHAPBI) H CAMOCTOSATEIbHOM
padoThl o0yuarwimuxcs (B ceMecTpe, B CECCHIO)

N3yuenne nucuurummabel «TexHomoruu o0OpaOOTKM U aHaidu3a OOJIBIINUX
JAHHBIX» MPEIyCMAaTPUBAET UYTCHUE JICKLIHM, MPOBEICHUE CEMUHAPCKUX 3aHATHI U
CaMOCTOSITEIIbHYIO pa0OTy CTYJI€HTOB.

O6mur1ast Tpy10EMKOCTD TUCITUTIITUHBI COCTABIISIET 3 3a4E€THHIC CAMHUIIBI.

Bun nmpoMexyToUHOU aTTecTanuy — 3a4eT.

Bun yuyeO6Hoil padoThI Yacel (ouHas ¢opma)
Bcero Cemectp 6
(B yacax u 3.e.) (B yacax)
OO0masi Tpy10eMKOCTh TUCIIHIJIMHBI 108 (3 3.e.) 108 (3 3.e.)
KonTakTHas padoTa - ayIuTOPHbIE 3aHATHS 34 34
Jlexmum 16 16
CeMuHapsl 18 18
CamocTrosiTe;ibHasA padoTa 74 74
Bun tekymiero KOHTpoJs Kontponbnass | KontposbHas
pabota pabota




| Byt IpOMEsKYTOYHOMN aTTeCTAIHH | 3a4yeT | 3a4yeT

1.1.
1.2.
1.3.
1.4.

2.1.
2.2.
2.3.

3.1.
3.2.
3.3.
3.4.

4.1.
4.2.
4.3.
4.4.
4.5.

5.1.
5.2.
5.3.
5.4.

6.1.
6.2.
6.3.
6.4.
6.5.

5. Coneprxxanue JMCUMILIMHBL, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3esnam)
AUCHUIIMHBI ¢ YKa3aHHEM X 00beMOB (B aKaleMHYeCKUX Yacax) U BUI0B

Y4eOHbIX 3aHATHI

5.1. [IporpaMmma auCHUNJINHBI
Tema: JlokymentHo-opuenTupoBannass CYB/l MongoDB
Hcropuueckas crpaBka
SQL, NoSQL, NotOnlySQL
Onpenenenus TOKyMeHTHO-OpueHTHpoBaHHOU CYDB/]
Cocras u oneparuu MongoDB
Tema: 3anpocsl
[TpuHLIMI TOCTpOEHKE 3aMIPOCOB, cpaBHEHHE ¢ SQL
CenekTopsl 3ampoca
JIOTIOJIHUTENBHBIE CPENICTBA
Tema: ArperupoBanue
MUHUMYM U MaKCUMYyM
Komanna distinct
Komanpna group
Map-reduce
Tema: O0OHOBJIeHHUE U yAaTIeHUE
Tunel ¥ napameTpsbl onepalnii OOHOBIICHHUS
Omnepatopbl OOHOBJICHUS
AtomapHas o0paboTKa TOKyMEHTa
Onepanuu ynaneHus
[Tapannenu3m, aTOMapHOCTh U U30JIUPOBAHHOCTD
Tema: [loakiIUyeHHEe K MPUITOKEHUIO
[Toaxmouenue u3 JavaScript
[Tonknrouenue nu3z PHP
ITonxnrouenue n3 C++
[Toaxmrouenue nz3 MS SQL Server
Tema: UuaexcupoBanue 1 ONTUMHU3ALMSA 32IIPOCOB
OcHOBHBIE MMOHSTHUSI UHIEKCUPOBAHUS
B-nepeBbs
Turbl HUHAEKCOB
AJIMUHUCTPUPOBAHUE UH]IEKCOB
Ontumu3anus: BbIABICHUE U UCCIENOBAHNE MEIJICHHBIX 3alIPOCOB
Tema: Peruimkanus 1 CerMeHTUPOBaHUE



7.1

Hasnauenne permmkanun

7.2. CueHapuu peruIMKaIuu
7.3. Hacrpoiika 1 aIMUHUCTPUPOBAHHUE
7.4. JlpaiiBepsl U peruIUKaIys
7.5.  OO1mue NoHATUSI CETMEHTUPOBAHUS
7.6. CermMeHTHpPOBaHHBIN KJacTep U 3aIpPOCHl K HEMY
7.7. CerMeHTHBIN KJII0Y
7.8.  AIMHHHCTPHUPOBAHHE CETMEHTHPOBAHHOTO KJlacTepa
8. Tema: Pa3BepTbhiBaHNe U AAMUHUCTPUPOBAHHE
8.1. Pa3BepThiBaHUE
8.2. Koudurypupoanue ceppepa
8.3. HmmopT u 5KCopT JaHHBIX
8.4. be3omacHOCTh
8.5. MOHUTOPHHT U THATHOCTHKA
8.6. PesepBHOE KOMMPOBAHKE U BOCCTAHOBJICHUE
8.7. IIpon3BOaUTENBHOCTD
5.2. YueOHO-TeMaTH4YeCKHUIl IJIaH
Tabmauma 2
Ne HanmenoBanue TpynoeMKOCTb B yacax ®opMbI
n/m pasnena (Tembl) Bcero AynautopHas pabora CamocTo TEKYIIETro
JUCHUITIITNHBI qaCoB S m e ATCIbHAA KOHTPOJIA
g | g2 paboTra | ycmeBaeMocTH
= = ¥ MYy = M X
S |5 |88§EE¢S
& |E | 2S5 8% & Obman
©) = ; = g % =)
88 | £ &
= M =
1. | JloxyMeHTHO- CamocroATensH
OpUEHTUPOBAHHAA 14 6 2 4 2 8 bI€ paOOTHI.
CVBI[ MOﬂgODB VYyacrtue B
2. 3anpocm 14 4 2 2 2 10 peueHun 3anaqy
3. | ArperupoBanue 14 4 2 2 2 10 Ha
4. | OGHOBIEHHUE U 14 4 2 2 2 10 MPaKTHYECKIX
YAAJICHUC 3aHATUAX.
5. | HogkmrouyeHune 12 4 2 2 2 8 CobecenoBanus
IIPHUIIOKCHUTIO 10 JOMaIllIHUM
6. I/IH,Z[CKCI/IpOBaHI/Ie 3a1aHUsM.
HOIITUMU3AIINSA 14 4 2 2 2 10
3aIIpoCoOB
7. | Penmukarus u 14 4 2 2 2 10
CCTMCHTHUPOBAHUC
8. | Pa3BepTriBanue 1
aJIMUHUCTPUPOBAH 12 4 2 2 2 8




No HaumenoBanue TpynoeMKocTh B yacax Dopmbl
n/n pasznena (tembl) | Beero AynuropHas paboTa Camocro TEKYIETOo
JUCIUTIAHBI 4acoB = @ ATeIbHas KOHTPOJIS
g | g2 pabota | ycneBaeMOCTH
= S 2% %Y B @\ ox
< = 0O Qi K 5 <
= = o % g o R S
= 2 ¥ 8 2 g| OOmas
& |2 551745
o = R IR S =
S o = B
Qo as
= M =
ue
B nenom no KoHntposbHas
H 108 34 16 18 16 74 P
JTUCIUILINHE pabota
HNTOI'O B % 47%

5.3. Conep:kanue MPAKTUYECKHUX U CEMHUHAPCKUX 3aHATHIA
[IpakTryeckre ¥ CeMUHAPCKUE 3aHATHSI CIIY)KAaT IS yrayOJEeHHOTO MU3YYCHUS
MaTepHuaia TUCIHUILTMHEI U TPHOOPETEHUS MMPAKTUYECKUX HABBIKOB B COOTBETCTBUU C
ee mnemsiMu M 3amadamu. CeMUHApCKUE 3aHSATUS MPEAyCMaTpPUBAIOT MPOBEICHUE
JTUCKYCCUH TI0 TeMaM 3aHATHS, OOCYKIEHHUS MPoOJIeM B paMKax TeM B MaJlOW TPYTIIIe
(pabota B Tpymme), MOATOTOBKY JOKIAIOB, COOOIICHHUH, MYJIbTUMEIUNHBIX

MPE3eHTaIlU, BHITIOJIHEHUE KOHTPOJIbHBIX PadoT.

Tabnuua 3
HanmenoBanue | Ilepedenn BOIIPOCOB IS DopMbl IPOBEICHUA
TeM (pa3aesoB) o0cyxKaeHust Ha CEeMUHAPCKHX, 3aHATHIA
AUCHHUIJIMHBI NPAKTHYECKUX 3aHATHUSAX,
pekoMeHayeMble  HUCTOYHHUKHU M3
pasnenioB 8,9 (ykasbiBaercs pasjaesa u
NMOPSAJAKOBbIIl HOMEpP HCTOYHHUKA)
JloxymeHTHO- [TporpammHubIe 000JI0YKH WNuTepakTuBHas ¢popma,
OpUCHTHUPOBAHHAA HO,Z[KJ'IIO‘ICHI/IC K CEpBEpY HpaKTI/IKyM 10 PCHICHUTIO
CVYBbJIMongoDB MongoDBCo3nanue 00beKTOB 3aJ1a4 1o TeMaTHKe
MongoDB Cosnanue 3aHATHUS B MAJIBIX TPYIITIAxX
JIOKYMEHTOB (2-4 crynenTa) u
Vnanenue 10KyMEHTOB U KOJLICKTHBHOC .
o6bexToBMongoDB o0cyXIeHe pereHui
Pexomenodyemvie ucmounuxu: n.8, [1], [2]
3anpocsl Coznanue 3anpocos k b/] HnrtepaktusHas Gpopma,
Pexomenoyemvie ucmounuxu: n.8, [1], [2] | Tlpaktukym 110 perreHuro
3a/1a4 10 TeMaTHKe
3aHATHUS B MAJIBIX TPYIITIAX
(2-4 crynenTa) u
KOJUUIEKTUBHOE
00CyXIeHHE perIeHUI




ArperupoBaHue

Hcnonws3zoBanne GyHKIINN
arperupoBanus B3arpocax bJ[
Pexomenoyemvie ucmounuxu: n.8, [1], [2]

WurtepaktuBHas hopma,
[IpakTHKyM 1O penIeHUIO
3a/1a4 10 TeMaTHKe
3aHATHUS B MaJIBIX IPYIIax
(2-4 crynenTa) u
KOJJICKTUBHOE
00CyXJIeHUE PeIICHUI

OOHOBIIEHUE U

Co3pnanue onepanuii Ha

NurepakTuBHas ¢popma,

yaaneHue OOHOBJICHHE UYIAICHUE TaHHBIX ITpakTHKYM I10 PEIICHUIO
Pexomenoyemvie ucmounuxu: n.8, [1], [2] | 3amau mo Tematuke
3aHATHS B MaJIbIX TPYIIIax
(2-4 crynenTa) u
KOJUICKTUBHOE
00CY)XICHUE PelICHUit
[Tonkirouenue k| OTpaboTKa MOAKIIOUYECHUN U3 WNurepaktuBHas hopma,
HPUIIOKEHHIO pa3IUYHBIXCPET [TpakTHKYM 10 PEIICHUIO
IPOrPaMMHPOBAHHSI 3aj1a4 10 TEMAaTHKE

Co3aHue MmoJb30BaTeNIbCKOTO
Web-unrtepdetica

[Toaxmouenne MongoDB k
MIPUIIOKEHUIO MHACTPOMKA
B3aMMOJICHCTBHS

Pexomenoyemvie ucmounuxu: n.8, [1], [2]

3aHSATHS B MaJIBIX TPYIIIax
(2-4 crynenTa) u
KOJUIEKTUBHOE
o0cyXJieHUE pelIeHun

I/IHI[GKCI/IpOBaHI/Ie )51
OIITUMH3aI U
3aIIpoCoOB

Co3nanue U ynpaBjieHHe HHICKCAMH
BersBnieHne u uccienoBanue
MeIIEHHBIX3aITPOCOB

OnTuMu3anus 3ampocoB

Pexomenoyemvie ucmounuxu: n.8, [1], [2]

WurtepaktuBHas Gpopma,
[IpakTHKyM O penIeHUIO
3aj1a4 1Mo TeMaTHKe
3aHSATHS B MaJIbIX TPYIIIax
(2-4 crynenTa) u
KOJUIEKTUBHOE
00CyXJIeHUE peleHnH

Pemmukanus u
CErMEHTUPOBAHUE

Hacrpotiika u

aIMUHHUCTPUPOBAHUE

peIUTUKAIH

Hacrpoiika n

aJIMUHUCTPUPOBAHHE

CErMEHTHPOBAHHUSI

Pexomenoyemvie ucmounuxu: n.8, [1], [2]

WurtepaktuBHas Gpopma,
[IpakTHKyM O penIeHUIO
3aj1a4 1Mo TeMaTHKe
3aHATHS B MaJIBIX TPYIIIax
(2-4 crynenTa) u
KOJUIEKTUBHOE
00CyXJIeHUE peleHUH

PassepreiBanue u
aIMUHUCTPUPOBAHHE

Coznanue cepepoB MongoDB B
BUPTYAJIBHOU CpeJie U MX HACTPOMKa
OTtpaboTka oneparuii uMIopTa u
HKCIIOPTATAaHHBIX

Co3pnanue nosp3oBaTeneit u

pouteit OTpaboTKa ornepanuii
PE3EpBHOrO KOMUPOBAHUS U
BoccTaHoBJeHUs1 OTpaboTKa
onepanyuii MOHUTOPHUHIA
IIPOU3BOAUTEIIBHOCTH

WurtepaktuBHas Gpopma,
[IpakTHKyM™m MO penieHuo
3aj1a4 1o TeMaTHKe
3aHATHS B MaJIbIX TPYIIIax
(2-4 crynenTa) u
KOJUIEKTUBHOE
00CyX/IeHUE perIeHH
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Pexomenoyemvie ucmounuxu: n.8, [1], [2]

6. [lepeyeHb y4eOHO-METOAUYECKOTO 00ecTieYeHNs VIS CAMOCTOSITeIbHOI
PadoThl 00Yy4YAOIIUXCH M0 JUCHUIINHE
6.1. IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbLHOE OCBOEHHE
AMCHHUIUIANHBI, GOPMbI BHEAYIMTOPHO CAMOCTOSATEIbHOI padoThI
CamocrosiTenbHass padoTa BKIIOYAET TaKKe IMOATOTOBKY K CEMHUHAPCKHM
3aHITHSAM, HATMCaHUE KOHTPOJIHHOW paOOTHI.

Tabnuna 4

Haumenosa IlepeueHb BOIPOCOB, OTBOJAUMBIX Ha CAMOCTOSITETILHOE Dopmbl

HUE TEM OCBOCHHE BHEAYJUTOPHOM
(paznenoB) CaMOCTOSTEIIbHON
JUCIUILINH paboThI

bl
1. Poip 0ONBIINX JaHHBIX PJI, POU, PAII
2. TexHomoruu xpaHeHus: OOJIBIINX TAHHBIX PJI, POU, PAII
3. bazoBrle TexXHOTIOTHY JUIA aHaIn3a JaHHBIX PJI, POU, PAII
4. TexHonoruu paboThl CO CTPYKTYPUPOBAHHBIMU JTaHHBIMU PJI, POU, PAII
5. CoBpeMeHHbIE TPOrpaMMHbBIE CPECTBA aHATN3a OOJBIINX PJI, POU, PAII
JTAHHBIX

NTOI'O

* Coxkpamenust B tabnuie: PJI — pabora ¢ nureparypoit; POU — pabora c
ANIEKTPOHHBIMU UcTOouHUKamu; PAIT — pa3zpaboTka aaropuTMoB U MpoTrpaMm

6.2. Ilepeyens BONPOCOB, 3a/1aHUIl, TeM JIJIS MOATOTOBKH K TEKYI[eMY KOHTPOJIIO
(corsiacHo Tad HIE 2)
IIpuMepHBbIe TEMBbI KOHTPOJILHOM PadOThI:
TemaTuka BHEAyIUTOPHOW CaMOCTOSITEIBHOW PaOOTHI: KOHTPOJBLHON PabOTHI

(KP), cooTBETCTBYET CONEPHKAHUIO TUCLUUIUIMHBI, U ONPEIEISETCS NPENOJaBaTeeM.
JIJist BBIMOJTHEHUS! AOMAIIHEH KOHTPOJIbHOM pabOThl HEOOXOAMMO MOBTOPHUTH
MaTepuaybl JIEKIMA W CEMHUHApOB. Pe3ynbTaT KOHTPOJBHON pabOTHI JOJKEH B
COrJlacoBaHHbIE CPOKHU OBITh MEpelaH MPEenoaaBaTento B anekTpoHHo popme. Ilepen
penieHrueM 003aTeNbHO JOJIKHO ObITh pa3MEIICHO YCIOBUE 3a/1a4u.
TexcThl Jexuuii, 3a1aHUA HAa CaMOCTOSITENIbHYIO paloTy, MPUMEPHI PELICHUS
TUMOBBIX 3aJa4, a TakKe€ BCIIOMOTATENIbHBIE MaTepuaiabl HAXOIATCS Ha

npernoaaBaTCIIbCKOM JUCKE, TOCTYITHOM CTYJACHTAM.
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JIns mpoBeneHUsT TECTUPOBAHUS MCIIONIB3YETC KOMIUIEKC TECTOBBIX 3aJIaHUM,
pa3pabOTaHHBIX AJsl KaKIO0W TeMbl. Pe3ynbTaTbl TECTUPOBAHUS, YCTHBIX OIMPOCOB,
KOHTPOJIBHBIX PA0OT U T.J. (PUKCUPYIOTCS B BEIOMOCTSX IPEMNOJABaTENsl, KOTOPbIE
HaxoJATCAd Ha MpenoJaBaTeNbckoM gucke. Jld Kaxaol Tembl pa3paboTaHbI
JOTIOJIHUTENBHBIE 3a/a4d, PEIICHHE KOTOPBIX B HMHHMIMATHUBHOM IIOPSJIKE MOTYT
BBIIOJIHATH ~ CTyneHThl. IIpenonmaBartens 3a  kaxzasle N caMOCTOATENBHO
pa3paboTaHHBIX MPOTPAMM MOXKET BBICTABIIATH JOMOJIHUTEIHHO M 0asios.

PaGouast Bepcusi HHTETpUPOBAHHOW CPE/Ibl IPOrPaMMUPOBAHUS, UCIIOJIb3yeEMast
IpHU pa3pabdOTKe MpOrpaMM, a TakKe COOTBETCTBYIOIIAS TOKYMEHTALUsI HAXOIATCS B
OTKPBITOM JOCTYyNE B C€TH MHTEpHET M AOCTYIHBI JUIsl CKAYMBAaHUS, HHCTAJUISILANA U
UCIIOJIb30BaHUs B COOTBETCTBUHU C IIPUHATOU MPOLIELYPOU PErUCTPALUH.

IIpuMepHBbIH BAPUAHT 3aJaHMH KOHTPOJIbHOM PadoThI

. Umnoptupyiite KJIAJIP B nokansHbil MongoDB.

. Cxonpko ypoBHe# agpecoB B KJIAJ[Pe?

. [lepeuncnure HAMMEHOBAaHUE YPOBHEM.

. CKOJIBKO 0OBEKTOB B KaXKJOM YPOBHE?

. CocTaBbTe NepeyeHb TUIIOB HACEIEHHBIX TYHKTOB.

. CKOJIbKO HACEJICHHBIX ITyHKTOB HAUMHAETCS Ha OyKBY M?

. CKOJIBKO HACENIEHHBIX MyHKTOB HAYMHAECTCS Ha KaXIyt0 OyKBY?
. Kakoe HazHauenue kimoua district?

. Kakoe komnuecTBO 00bEKTOB y KaXKa0ro 3HadeHus district?

O©OoO~NO O WNPEF

10. JloGaBieHHe MaccuBa

10.1. Cosnaiite kypcop: nepBbie 100 TOKyMEHTOB HACEJIEHHBIX MYHKTOB 4 YPOBHSI.
Kimroun noxymenTtos: _id, type, name.

10.2. JloGaBbTE Kypcop B HOBYIO KOJUICKIINIO. BbIBeuTe pe3yabTaT 100aBIeHUSI.
10.3. TIpeoOpa3syiiTe Kypcop B MacCHB.

10.4. Jlo6aBbTE MaccuB B KOJUIEKIMIO. BeiBeuTe pe3yapTat 100aBICHUS.

10.5. BcraBpTe B HOByr0 koiuiekiuio ¢ 200 mo 300 HOKYMEHTOB HACEJICHHBIX
MYHKTOB 4 ypoBHsI, BXOAs1uX B L{eHTpasbHbIi henepalbHbIi OKPYT.

11. Cosnaiite nHACKC 1Mo Kitouy Wikiname.

12.  Co3spaiiTe yHUKaJIbHBIM MHIEKC MO KJIIOUY name HaceJeHHOro myHkTa. Kakoii
Oyzaerpe3ynbratr?

13. Cozpaiite yHUKaIbHBIA COCTAaBHOW WMHIEKC IO KIouaM name u code
HacelleHHoronyHkTa. Kakoii 6ynet pesynbrar?

14. TIIpomeMoHCTpHpYHTE Ha JII0OOM Kypcope padoty dynkiuu showRecordld()

15.  Cospnaiite pe3epBHYIO KOIMIO CBOEH paboueit 0a3bl TaHHBIX.

16. BoccraHoBuTe B HOBYIO 0a3y IaHHBIX PE3EPBHYIO KOIMIO Balllei padodeit 6a3bl
JTAHHBIX.
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17. BoccraHoBuTe B HOBYIO 0a3y JAaHHBIX PE3EPBHYIO KOMHUIO OJHON KOJUICKIIHH
Baleiipadboueit 6a3pl JaHHBIX.

IIpumepsl TeopeTHUYECKUX 3aJaHU KOHTPOJLHOM PadOTHI:

1. Bomnbimne naHHbIE — ONpeAEeHUE U TPUYNHBI BOZHUKHOBEHUS 33/1a4 00pabOTKH
OOJBIINX JAaHHBIX

2. Crnenuduka COBpEMEHHOTO allapaTHOro obecredeHus st 00paboTKH OOIBIINX
JaHHBIX U IPOo0OJIeMa MacIITaOMPyEMOCTH MapajlIeIbHbIX BBIYMCICHUI

3. BbIOOp THOMYHBIX CpeACTB OOpaOOTKM JAaHHBIX, AJEKBATHBIX PpPa3INYHBIM
o0beMaM JTaHHBIX; TPUHIMI 0O0pabOTKU JaHHBIX Ha Oaze omeparwii map / filter /
reduce

4. MHOromnpouneccopHble apXHTEKTypbl € OOHIE W pa3iensieMod MaMsIThl0 —
creuuduka UCpaBHEHUE

5. Ilonxonpl K JEKOMIO3UIMU KPYIHBIX BBIYMCIUTENBHBIX 33/1a4 Ha M0/13a1a4M IS
napauIeIbHOTO UCIIOTHEHUS

6. Mojenn mnapajIeIbHOTO TNPOTPAaMMHPOBAHUS M HUX  COYETAEMOCTb €
apXUTEKTypaMUTIapAJUICTbHBIX BEIYUCIUTEIBHBIX CHCTEM

7. TlpodumupoBaHue peanu3anuy anropuTMoB Ha Python, mpunmmner permenwus
3aJaYMONI TUMHU3AIIMHU IPOU3BOAUTEIHLHOCTH AJITOPUTMA

8. IIpoonema Global Interpreter Lock B Python u ciocoOb1 06x0/1a ee orpaHudeHU
9. Texnonornueckuii ctek Python mns o6paboTku u aHanmmuza gaHHbIX, Python kak
gluelanguage, criertuduka oudauorexku NUMPY u ee posb B akocucteme Python

10. Opranuzauust maccuBoB B NumPy: XpaHeHue HaHHBIX, CO3/1aHHE MAacCCHBOB,
MPUHIINTIBI PEATH3AIHH OTIepalliii C €MUHBIMUA UCXOAHBIMU TaHHBIMH

11. VYuuBepcaibHble QYHKIMH U TpUMEHEeHUE GyHKUIMM 110 ocsiM B NUMPyY

12. TlpuHIMNI pactnpoCTpaHEHWs 3HAYCHUW MPH BBHIMOJIHEHUU omnepanuid B NUMPY:
OOLIMIAITOPUTM U IPUMEPHI

13. MackupoBaHue 1 MPUXOTINBOE UHIEKCUpoBaHue B NUMPy

14. Monyne multiprocessing — Ha3HAY€HHE U OCHOBHbIE BO3MOXKHOCTH, API
multiprocessing.Pool

15. Paznmuums Mexay MOTOKaMH M TIPOIECCaMU, Pa3Hurie MEXAY pa3IndHbIMH
utaHupoBImkamu B Dask

16. T'pad 3aBucumMoOCTeil 3a7a4 — CyTh CTPYKTYphl JAHHBIX, €€ IOCTPOEHUE U
ucnonb3oBanue B Dask

17. Tpu xIr04eBBIX CTPYKTYpbI JaHHBIX Dask: ux crenuduika v mpuHIMN BIOOpa
CTPYKTYpPBI JaHHBIX MPU PELICHUH 3a/1a4

18. Dask.Array — cTpyKkTypa JaHHBIX, cnenu(uka pealu3alud U TPUMEHEHUS,
POLIETYPACO3TAHUS
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19. Dask.Array — monnepxuBaemble oneparuu U oTiimans ot NumPy ndarray

20. PacnapamienuBanue anroputMoB ¢ mnomombio dask.delayed — npunmun wu
IPUMEPBIMCIIONH30BAHHSI

21. JlomonmHuTenpHble mapameTphl jekoparopa dask.delayed — Ha3zHaueHue wu
MIPUMEPBIUCIIONH30BAHMUS

22. Wcnonn3oBanue dask.delayed nnsi oObekToB W omepauuud Haa OOBEKTaMU
dask.delayed, Bkirtouast orpaHHYeHUS X UCIIOIH30BAHUS

23. Dask.DataFrame - cTpykTypa JaHHBIX, CICHH(HKaA pean3alid U MPUMCHCHHS,
nporeaypa cozganus Dask.DataFrame

24. Orpanunuenusi wucnonb3oBanuss Dask.DataFrame u omeparmuu MdImuHTa B
Dask.DataFrame

25. Tlomnepxka Dask.DataFrame onepanuii paboTaromuX CO CKOIL3SIAM OKHOM
26. CoBMECTHOE WCIOJB30BAHHUE MPOMEKYTOUHBIX pe3yibraToB B Dask: mpuaImm
pabOTHIM IPUMEPHI UCTIOIB30BAHMS

27. Dask.Bag - crpykrypa nmaHHbIX, cnenuduka peamusanud U PUMEHCHHS,
nporieaypacoznanus DaskBag

28. Opranusaius Berauciennii ¢ momoinpo Map / Filter / Reduce : oOruit mpuHIHMIT
ucnenudrka napaieNibHONW peaau3anuu o0padoTku aanHbIx B Dask.Bag

29. HazoBute paznuumst N0OSQL-6a3 naHHBIX U PESIIIMOHHBIX 0a3 TaHHBIX

30. Ilepeuncnure tunsl ganHbix MongoDB, onumute 0coOEHHOCTH UX
MIPUMEHEHUS

31. Onumure nHuekckl B MondoDB: oOmiue 1oJioskeHus, THIIBI, 0COOCHHOCTH
MPUMEHEHUS, aIMUHUCTPUPOBAHUE.

32. [lepeunciure wmetonpl 00paboTku naHHbIX B MondoDB, cxoxue c
pessiuuoHHbIMU B /1.

33. Jlaiite omucanue wMonenu  ycrpoiictBa 0aspl  jgaHHBIX  MondoDB:

HAaMMEHOBaHUE,Ha3HAYCHHE, (PYHKIIUU pabOThl C OOBEKTOM.
34. [lepeuncnure KoMaHAbl I padOThl ¢ reorpaduyecKUMU OOBEKTaMHU B
MongoDB:cunTtakcuc, Ha3HauY€HHE, ONMKUCaHUE TTapaMETPOB.

Ouenka 3Hanuii 1o 100-0a/uIbHOM IIKaje MPOBOJUTCS B COOTBETCTBHM C
HOPMAaTUBHBIMU JOKyMeHTaMu DUHYHHBEpPCUTETA.
OpHEHTHPOBOYHOE paCTIPEICIICHIE MAaKCUMAIbHBIX OAJIJIOB IO BUIaM PaOOThI:

Tabmuma 7
Ne i/ Bunx otueTHOCTH bamiel Bcero
1. Texymuii KOHTPOJIb 40
B T.4:
30

AOKJIand, IMpe3cHTanusA, y4aCTuc B
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I'PYNIIOBOM IUCKYCCHH, PEIICHUE 3a1a4

IOJIFOTOBKA KOHTPOJILHON pabOThI 10
2. 3auer 60
3. Hroro 100

7. ®OH/ OLIEHOYHBIX CPEACTB /ISl IPOBeAEHHsI POMEKYTOYHOMH aTTEeCTANUMN
o0y4yaromuxcs Mo JUCUUILIHHE

7.1. IlepeyeHb KOMNEeTeHUHH, POPMHUPYEMBIX B IIPoOLIeCCe OCBOCHUSA
AUCUHMILTHHBI
[lepeyensr KoMmeTeHIHM, HOPMUPYEMBIX B MPOIECCE OCBOCHUS NUCIUILIAHBI

colepxkuTcsi B pasnene 2. llepeueHp MuaHUpyeMbIX pe3yJbTaTOB OOYy4YEHHUS 10
TUCUUIUIMHE, COOTHECEHHBIX C  IUIAHUPYEMBIMH  pe3yJibTaTaMHd  OCBOCHHUSA

o0pa3oBaTeIbHOM MPOrPaMMBI.
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7.2. Iloka3aTe/iM 1 KPUTEPUU OLlEHUBAHUS KOMIIETEHIUIA

3ader MO JUCHUIUIMHE BBICTABIISICTCS CTYJIEHTY HpPH YCIOBUU CHOPMUPOBAHHOCTU MO KAXKJIOM KOMIETEHIIMU Kak
MHUHUMYM TTOPOTOBOT'O YPOBHSI.

Tabmuma 8

Pe3ynbpTarhl 00y4eHus 10
JTUCHHUILITUHE (MOJYIIIO)

[kana 1 KpUTEPHH OLEHKU PE3yIbTaTOB

Bricokuii ypoBeHb
(0TIMYHO)

IIpoBUHYTBIN ypOBEHb
(xoporo)

IToporoselii ypoBeHb
(YZIOBJIIETBOPUTEIHLHO)

[Toporoselii ypoBeHb He
JOCTUTHYT
(HEeyOBIETBOPUTEIHHO)

IKII — 5 Cnoco0HOCT, K HMCHOJIb30BAHUI0 CHEHHAJBHBIX NPOrpaMMHBIX NPOAYKTOB, NPUMEHSIEMbIX 1JISi BBINOJHEHHS] OyXIajaTepcKo-
AHAJINTHYECKUX H KOHTPOJIbHBIX QYHKIUI B IKOHOMHYECKOM CYObeKTe
1. Ucnonvzyem cneyuanvHvle npocpammusie npoOyKmol Ol

9IKOHOMUHECKOM CYObeKme.
2. [lemoncmpupyem
KOHMPOIbHBIX — (DYHKYULL

glaoeHue

6blNOJIHEHUA

6yx2wzmepcz<0— a”Haiumuvyeckux u

KOHMpPOJIbHbLX

dynxyuti 6

cneyuarbHbimMu npocpammHbiMu npodykmaMu, NPpUMEHAEMbLX 07151 8bINOJIHEHUSA 6yx2a/lmep07<0- aHalumudecKkux u

6 OKOHOMUYECKOM cy6bei<me

3Harh: 3HaeT OTJIMYHO OCHOBHI | 3HaeT OCHOBBI | YaCTMUHO 3HaeT OCHOBBI He 3naer

OCHOBBI (PMHAHCOBOTO y4eTa M | (MHAHCOBOrO  y4yera W | (GMHAHCOBOIO  y4yeTa M | QUHAHCOBOTO ydyeTa U | OCHOBBI  (PMHAHCOBOTO

OTYETHOCTH, OPUHIMUIBI | OTYCTHOCTH, IMPUHIMUIIBI | OTYCTHOCTH, MMPUHIMUIIBI | OTYCTHOCTH, INPUHOMUIIEIL | YUCTa u OTYCTHOCTH,

YIIPaBJIEHYECKOIO yUeTa; YIPaBIEHYECKOIO yUeTa; YIPaBIEHYECKOIO YUeTa; YIPaBIEHYECKOTO Y4€Ta; | IPUHLUIIBI

CIICIIMAJIBHBIC MIpOorpaMMHBIC | CTICHHUATIBHBIC CIICaJIbHbIC CII€NaJIbHbIC YIpaBJICHYECKOTO YUCTA,

IIPOAYKTBI IIPOrPaMMHBIE TPOAYKTHI IIPOrPaMMHBIE TPOAYKTHI IIPOrpaMMHBIE IPOAYKTHl | CIIELHAIbHBIE
IIpOrpaMMHBIE IIPOAYKTHI

Ymern: CamMocTosATeNbHO yMEET | yMeeT BbIOMpATh u | [Imoxo ymeer | He ymeer ucrnonb3oBathb

Hcnonb3oBaTe  crienuaibHble | BBIOMPAaTh U HCHOJIB30BATh | UCHOJB30BATh  MPOAYKTHI | UCIIOIB30BATh  MPOIYKTHI | CHEIHAIbHBIE

IMporpaMMHEIC IMPOAYKThI I | AJIA BBIIIOJIHEHUA | UIA BBITIOJIHCHHA | IIPOTrpaMMHEIC

MIPOAYKTHI JUIsl  BBIIOJIHEHUS | BBIIIOJHEHUS Oyxranrepcko- Oyxranrepcko- IIPOAYKTBI JUIS

6yxranTepc1<0- AHAJIUTHYCCKUX 6YXFaJITepCKO- AHAJIMTHYCCKUX U | aHAJIUTUYCCKUX U | BBIIIOJIHCHUA

U KOHTPOJBHBIX  (YHKUUH | aHATTUTUYECKHX U | KOHTPOJBHBIX (YHKIUH B | KOHTPOJBHBIX  (YHKUHUH | OyXraiarepcko-

B DKOHOMHNYCCKOM Cy6’beKTe KOHTPOJIbHBIX (bYHKI_[I/II\/II B | dKOHOMHWYECKOM cy61>eKTe B OKOHOMHNYCCKOM | aHAJIUTHYCCKUX n




HKOHOMHYECKOM CyObEKTe CyOBeKTe KOHTPOJBHBIX  (PYHKITHIA

B SKOHOMHYECKOM
CyOBbeKTe

3HaTh: 3HaeT OTJIMYHO | 3HAeT crnenuanbHeie | YacTuaHo 3HaeT | He 3maer

CHenuagbHble  MPOTPAMMHBIE | CIICIIHAIbHBIC MIPOrpaMMHBIE TIPOTYKThI CIleluaIbHbIC CIICLIHAIbHBIC

MIPOAYKTHI POTPaMMHBIC TPOAYKTHI MPOrPaMMHBIC IPOAYKTHI | MPOTPAMMHBIE TIPOTYKTHI

YMerh: YmMmeer paboTaTh B cpeze YmMmeer paboTath B cpeze [Tnoxo ymeer paboratb B | He ymeer paGotath B

MIPUMCHSITh CHEIHANLHBIC | CIICIIMATU3UPOBAHHBIX CHEIHAIM3HPOBAHHBIX cpene cpene

MpOrpaMMHBIE TPOAYKTHI JIJIsl | KOMIIBIOTEPHBIX IPOTPaMM | KOMITBIOTEPHBIX MPOTPaMM | CIICIIHATIU3UPOBAHHBIX CHeIUaTu3UPOBAHHBIX

BBITIOJTHEHUSI ~ OYXTalTepCKO- | IPU PEHICHUH IPH PEIICHUU KOMITBIOTEPHBIX MPOTPAMM | KOMITBFOTEPHBIX

AHAJIUTHYECKUX U | HECTaHIaPTHBIX CTaHJIAPTHBIX IIpU  pelIeHUuN MporpamMM IMpu perieHun

KOHTPOJBHBIX ~ (PYHKIHMHA B | MPOPECCHOHANBHBIX 33/1a4 | MPO(EeCCHOHANBHBIX 3a/1a4 | CTAaHJAAPTHBIX CTaHJIaPTHBIX

HKOHOMHYECKOM CYOBEKTe po)eCCHOHANIBHBIX 3a7a4 | TPO(EeCCHOHABHBIX
3a1a4

YK — 15 CniocoGHOCTD pesieBaHTHO peliaeMbIM 3aJa4aM MCI0Jb30BaTh HH(OPMALMOHHbIE pecypcbl M HHGOPMALMOHHO-
KOMMYHHMKAIIMOHHbIE TEXHOJIOTHH ISl JOCTHKEHHsl 1ieJieil, CBA3aHHBIX C NPo(deccHOHAIBLHOM 1esiTeIbHOCTBIO, 00y4YeHneM, y4acTHeM B
JKH3HM 001ecTBa M JIPYrux cepax ;KM3HH
1. CamocmosamenvHo gblOupaem u uUcnov3yem yugpoegvle cpeocmsea 0oujeHus, ocyuwecmesisiem noUcK u/unu co30anue KOHmeHma 6

COOMBEMCMBUU C YENblO 83AUMOOEUCMBUS, 8 MOM Yucie OJis OP2aAHUAYUU COBMECMHOU 0esmenbHOCHU.

3HaTh: 3HaeT OCHOBHEIC | 3HaeT ocHoBHEIE | YacTuuHO 3HaeT ocHOBHEIE | He 3HaACT OCHOBHBIC
OCHOBHBIC HCTOYHUKH, a | HICTOYHHKH, a TaKX€, | HICTOYHUKH, a TaKXe€, | HICTOYHUKH, a TaKX€, | HICTOYHHUKH, a TaKXe,
TaKXC, COBPCMCHHBIC | COBPEMCHHBIC CPEACTBA U | COBPEMCHHBIC CPEACTBA U | COBPEMCHHLBIC CPEACTBA U | COBPEMCHHBIC CpCIACTBA
cpeacrBa u UHCTPYMCHTBI | THCTPYMCHTBI IIOMCKa | MHCTPYMCHThI IMOMCKa | MHCTPYMCHThI IOMCKa | © MHCTPYMCHTBI ITOUCKa
IIOHMCKAa KOHTCHTA KOHTCHTA KOHTCHTA KOHTCHTA KOHTCHTA

Ymern:
BBIOMpPATh (OPMBI M METOJIbI
MoJIaun KOHTEHTa TUIst
OpraHu3aIH COBMECTHOM
paboThI

YmMmeeT BbIOMpaTh (POpPMBI U
METOJBl TOJAa4Yd KOHTEHTa

JUISt OpTaHU3aIu’
COBMECTHOH paboThI;
pemaTL HCTUIINYHBIC
3a1a4un

YmMmeer BbIOMpaTh POPMBI U
METOAbl MOJauu KOHTEHTa
Ui OpraHu3aIu
COBMECTHOM pabOThI

[Inoxo ymeer BbIOMpaTh
(bopMBI 1 METOJIBI MTOJIAYU
KOHTEHTa TUIs
OpraHu3alii COBMECTHOMN
paboThI

He ymeer BwIOMpath
dbopMBl U METOABI
Mojayl KOHTEHTa JJIsi
OpraHM3aluu
COBMECTHOH paboThI
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2. Bnaoeem nasvikamu opeanuzayuul 63aumMoO0eticmeus U KOMMYHUKAYUU C ROMOWbIO UHPDOPMAYUOHHBIX CUCTIEM U/UTU YUPPOBLIX CEPBUCOS U
mexnonoeutl. Ocywecmensem noooop u NPUMEHeHUe PA3IULHBIX UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX CPEOCmE OJisl peueHus 00pa308amenbHbIX
U npoghecCUOHATLHBIX 3a0at.

3HaTh:

COBpPEMEHHBIE CPEICTBA
OpraHu3aly COBMECTHOMN
yAJICHHOU paboThI
YmMmern:

3HaeT COBPEMEHHBIE
Cpe/ICTBa OpraHU3alNuu
COBMECTHOH yJIaJIEHHOMN
paboThI

YMeer BHIOMpaTh CpeAcTBa

3HaeT COBPEMEHHBIE
Cpe/ICTBa OpraHU3aluu
COBMECTHOH yJIaJICHHOHN
paboThI

YMmeer BHIOMpaTh CpeAcTBa

YacTuyHO 3HAET
COBPEMEHHBIE CPECTBA
OpraHu3aluy COBMECTHOM
yAJICHHOU paObOoThI

He 3naer coBpeMeHHbIE
CpEACTBa OpPraHU3aluN
COBMECTHOM yJaJI€HHOU
paboThl

[Tnoxo ymeer BwIOMpaTh | He ymeer BbIOMpath
BBIOMPATh CPEJICTBA OpraHu3alid  COBMECTHOM | OpraHu3alid COBMECTHOM | CpelcTBa OpraHu3alliy | CPeJCTBAa OpraHU3alHNU
OpraHu3aly COBMECTHOMN JICATEIILHOCTH,; JIEATEIILHOCTHU COBMECTHOM COBMECTHOM
JIeSITEILHOCTH pelarb HETUITUYHEIC JIeSITEILHOCTH JIeSITEILHOCTH
3amaun
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Texymuii KOHTPOJb OCYIIECTBISIETCS B XOjA€ Y4eOHOro Impolecca u
KOHCYJIbTUPOBAaHUS CTYJEHTOB, @& TaKK€ Ha OCHOBE pE3YyJbTAaTOB BBINOIHEHUS
CaMOCTOSITENIbHBIX pa0boT. Ha KOHTPOJIb BEIHOCSTCS:

® BOIIPOCHI, BEIHECEHHBIE HA CAMOCTOSITEIbHOE U3YUEHUE U OCMBICIICHHE,

® BOIIPOCHI U TECTHI HA OCBOCHHE MUHUMAJIbHO HEOOXOAMMOTr0 MaTepuara,

® BBHINIOJIHEHUE U 3aIIMTa J1A00OPATOPHBIX U KOHTPOJIBHBIX PadoT.

® MPOMEKYTOYHAS aTTecTallUsl MPoBoaAUTCs B hopMe 3ayeTa.

Onenka 3Hanuii mo 100-0ayibHOM IIKajle TMPOBOAMUTCS B COOTBETCTBUU C

HOPMAaTHUBHBIMH IOKyMeHTaMu OUHYHUBEPCUTETA.

Tabmuma 9.

TpebGoBaHust K pe3yJbTaTaM OCBOSHUS JUCIUTIIINHBI Oruenka i bambt
3auer (periTuHTOBas
OIICHKA)

Bricokuii ypoBeHb — TJIIyOOKOE YCBOEHHE MPOTPAMMHOIO
Marepuaia, JIOTHYSCKH CTpOitHOE ero H3JIOKCHHE,
JTMCKYCCUOHHOCTh JIAaHHOW TMpOOJEeMaTUKH, YMEHHE CBS3aTh
TEOPHUIO C BO3MOXHOCTAMHM €€ MPUMEHEHHS Ha TMPaKTHUKE,
CBOOOJIHOE pelIeHHe 3aJad U OOOCHOBAaHHUE IMPUHSATOTO
pelieHus, BJIaJICHHE METOH0JOTHEH H METOINKaMH
HCCIIEIOBAHUS, METOJAMH MOJICIIMPOBAHUS,

[IponBUHYTHII ypOBEHb — TBEpJbIE 3HAHUS MNPOrPAMMHOIO
MaTepualia, I0MYCTUMbI HECYIIIECTBEHHBIE HETOYHOCTH B OTBETE
Ha  BONpPOC, IMPAaBWIbHOE IIPUMEHEHUE  TEOPETUUECKUX 50 6amioB u
MIOJIOKEHUH TP PEIIEHUH BOIIPOCOB U 33/1a4, yMEHHUE BHIOUpATH 3ader BBIIIIE
KOHKpPETHbIe HH(OPMAIIMOHHBIE TEXHOJOTUU U  METOJbI
pelieHust CIOKHBIX 3aj7a4, UCIOIb3Yysl METOJIbI cOopa, pacyeTa,
aHanm3a, KiaccuuKaluy, MTHTePIpeTalliy JaHHbIX;

[ToporoBslii ypOBEHb - 3HAHUE TOJILKO OCHOBHOI'O MaTepuala,
JIONTYCTUMBl HETOYHOCTM B OTBETE HA BOIPOCHI, HApYLICHHE
JIOTUYECKON MOCIEA0BATEIBHOCTH B U3JI0KEHUU IPOTrPAMMHOIO
Marepualia, yYMEHHE pemaTh IMPOCThIE 3aJayd Ma OCHOBE
0a30BBIX 3HAHWH W 3aJaHHBIX AJITOPUTMOB JIEHCTBUH,
WCTIBITHIBATH 3aTPYAHEHUS IPU PEIICHUU MPAKTUYECKHUX 3a]1a4;

HenocratouHnblil ypoBeHb - HE3HAaHUE 3HAYUTEIBHOW YaCTH
[IPOrpaMMHOIO Marepuanga, HEyMEHHE Jaxe C IIOMOILBIO Hesauer 49 6annoB u
npenogaBarens copMynupoBaTh MPAaBHIbHBIE OTBETHl Ha HIXKeE

3a1aBACMbIC BOIIPOCHI, HCBBITTOJIHCHUC IMTPAKTUYCCKUX 3aJIaHui.
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7.3.TunoBnie KOHTPOJIbHBIC 3alaHNA U HHBIC MaTEepHUaJbl, HCOﬁXOI[I/IMLIe I OHCHKHA HHIANKATOPOB TOCTUKCHUSA

KOMIIeTCeHIIMH, YMEHUI U 3HAHUN

[IpomexyTouHas aTTecTanus NpoBOAUTCA B popMe 3auera.

Komnerenuus WNHukatopsl Bompocs! k 3adery, TecToBsle 3ananus, [IpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS
JOCTHKEHUS
KOMIIETEHIIUH.
IIKII - 5 | 1.Mcnons3yer Bompocs! k 3a4ery:
CrocoOHOCTE K | creruaibHbIe 1. Buapl MacCUBOB JaHHBIX.
WCIIO0JIb30BAHUIO pOrpaMMHbIe TPOAYKTHI | 2. bazoBble NpUHLIKIBI 00paOOTKU OOIBIINX JaHHBIX.
CHelHaIbHbIX TUTS BBINOJHEHUS | 3. Buabl mporao3oB
MIPOrpaMMHBIX OyxranTepcko- 4. OnumuTe METOIMKH aHanu3a OOJbIIUX JaHHBIX.
IIPOAYKTOB, AHAJIMTUYCCKUX u | TecroBble 3a1aHus
MPUMEHSEMbIX i | KoHTpoJbHBIX  (yHKIwmi | 1. IpHHATBIN c110C00 NpeACTABICHH JAHHBIX: MI0KA3AaTe/IH J0KHbI ObITh:
BBITIOJTHEHUS B sKOHOMHUECKOM | 1) Mo cTpokam;
Oyxraiarepcko- cyOBeKTe. 2) 1o croyoIam;
AHAIIMTUYECKUX u 3) no sueiikam;
KOHTPOJIBHBIX 4) no AMaroHaiu.
byHKIMIA B 2. UnTepBaibHbIE JaHHBIE — 3TO (MOAYEPKHUTE NPABUJIbHbIE OTBETHI):
YKOHOMHMUYECKOM 1) naHHBIE C HHTEPBAJIOM;
cyOBeKTe 2) naHHbIE 00 UHTEpBAIAX;

3) KOJTMYECTBO U3MEPEHUI B KaXK0M UHTEPBAJIE;

4) KOTMYECTBO UHTEPBAJIOB B KaJKJIOM U3MEPEHUU.

3. Kakne ¢pynkuun Excel umeror oTHomenne k oungposke:
1) PAHT;

2) CYETECJIH;

3) KOPPEJI;

4) CYMMECJIN

4. Ha xakoM KOMIIbIOTepe MPOMCXOAUT padora ¢ 0a30if JaHHBIX B apXHTEKType KJIHEHT-

cepBep?
1. Ha koMmmbroTepe 0JHOTO MOJIb30BATE;
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2. Ha cnienmanbHO-BBIIEJICHHOM KOMIIBIOTEPE — CEPBEPE;

3. Ipuxmagapie mporpaMMbl pabOTAIOT HAa KOMITBIOTEPE IOJIb30BATENs, IPOrpaMMbl pabOTaIOT
Ha CIELHUAaJIbHO BBIIEIEHHOM KOMIIBIOTEPE-CEPBEPE;

4. Tlpuxmnagasie nporpammbl U nporpammsl CYB/l paboTaioT Ha KOMIBIOTEPE MMOJIB30BATES.
S.penyo:xkenune WHERE s3bika 3anpocoB SQL o3nauaer:

1. CoptupoBKy BBIOOPKH 3aIIpoca MO0 YKa3aHHBIM OJISIM

2. T'pynnupoBKy BIOOPKH 3ampoca 1o yKazaHHBIM MOJISIM

3. YcnoBue Ha BBIOMpaeMble MOJIS

4. YcnoBue Ha BRIOUpPAEMBbIC TPYIIITHI

6.Yxaskure BO3MOKHbIE BU/AbI 00beIMHEHN I Ta0/ U1l B 3a1pocax:

Bnyrpennee

Jlesoe

[IpaBoe

IIpsimoe

Ob6patHoe

IlpuBunieruss USAGE pa3zpemaer nosb3oBartesnto

3arpyartb JaHHbIe U3 (aiina;

nepeiaBaTh CBOM NMPUBUIIETUH IPYTUM M0JIb30BATEIISAM;

3apEruCTPUPOBATHCS B CUCTEME;

. OOHOBIATH IPUBHIICTHH.

8.CoBOKyNHOCTHL JaHHBIX 00 00beKTaxX PpeajbHOr0 MHPa M HX B3aMMOCBA3SX B
paccMaTpuBaeMoOil MpeAMeTHOH 00J1acTH — 3TO...

1. baza gaHHbIX

2. Cucrema ynpaBieHusi 6azaMu TaHHBIX

3. Bbank gaHHBIX

4. OrnepaunoHHas cucTeMa

9.0cHOBHBbIE TPeOOBaHMS, MO0y KAAIONIUE MM0JIb30BaTeNsA K ucnoab3oBannio CYB/I:
1.Heo0X0MMOCTb MPEACTABICHUS CPEICTB OPraHU3aIluH JaHHBIX IPUKIIaJHONW IporpaMMe
2.00JBIII0 00BEM JTJAHHBIX B MPUKIIATHON TIpOrpaMmme

3.06011b1101 00BEM CIIOKHBIX MATEMaTUYECKUX BBIYMCICHUN

4.He00X0TMMOCTD peIlIeHus psijia 3a]a4 € UCIOIb30BaHUEM OOIIMX JaHHBIX

10.Kakmue cpencrBa ucnoandyroress B CYB/L niist od6ecniedeHust JIOTH4ECKOM HeJOCTHOCTH?
1. KoHTposab THIa BBOJUMBIX JTAHHBIX

2. OnucaHue OrpaHUYEHUH [IEJIOCTHOCTU M UX MPOBEPKa

PO ENORLODE
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2.JleMoHCTpUpPYET
BIIa/ICHUE
CHelHalbHbIMU
IPOTPAMMHBIMHU
MIPOTYKTaMH,
MTPUMEHSICMBIX
BBITIOJTHEHHUS
OyXraiarepcko-
AQHATUTUICCKUX "
KOHTPOJIbHBIX

byHKIUH B
HKOHOMHUYECKOM
CyOBeKTe

JJIA

3. biokupoBku

4. CuHXpoHH3aIMs padOThl MOJIb30BaTEICH
[TpakTUKO-OPHUEHTHPOBAHHBIE 3aIaAHUS

3ananue 1

Co3zpmaiiTe pe3epBHYIO KOIHMIO CBOCH paboueil 0a3bl JaHHBIX.

Bomnpochl k 3a4eTy:

1. OpFaHI/ISaHI/IH MaCCHUBOB B NumPy: XpaHCHUC JAaHHbIX, CO3AaHUC MACCHBOB, INPHUHIIUIILI
pealin3annunu onepauﬂﬁ C CIUMHBIMH HCXOJHBIMU JaHHBIMH

2. YuuBepcanbHble (yHKIMM U IpUMeHeHHe QyHKIuii mo ocam B NUMPy

3. IlpuHUUI pacnpoCTpaHeHWs 3HAYEHUM IPU BBINONHEHMH omnepauuii B NUMPY: o6mmii
QITOPUTM U IIPUMEPHI

MackupoBaHue 1 IpUXOTJINBOE UHIeKcupoBaHue B NUMPY
5. Moxyns multiprocessing — Ha3HaYeHUE U OCHOBHBIE Bo3MoxkHOCTH, APImultiprocessing.Pool

6. Paznuuus MexIy MOTOKAMH U MPOLIECCAMH, PAa3jIMUMe MEXKIY Pa3IdYHBIMU IIIAHUPOBIINKAMH
B Dask

7. T'pad 3aBucHMOCTel 3a/1a4 — CyTh CTPYKTYPHI JaHHBIX, €€ MOCTPOEHHE U HCIIOJIB30BaHHE B
Dask

8. Tpu KiIOYEBBIX CTPYKTYphl AaHHbIX Dask: ux crneunduka m mpUHIMI BBIOOPA CTPYKTYPHI
JAaHHBIX IIpU PCIICHUHU 3a/1a4

9. Dask.Array — crpykTypa NaHHBIX, crenupuKa pealu3alMd M HpPUMEHEHHs, IIpoleaypa
CO3/1aHus

Dask.Array — moaep:kuBaeMbie onepanuu 1 omimans oT NumPy ndarray

11. Pacmapamnenupanue anroputMoB ¢ momompio dask.delayed — mpummMnm u mpumepst
UCTIOJIb30BaHUS
12. HononnurensHble mnapameTpbl aekoparopa dask.delayed — HasHaueHMe W IIPUMEpPHI
WCTIOTb30BaHUS

13. Hcnonssosanue dask.delayed nns o6bektoB u omepamuu Han obbekramu dask.delayed,
BKJTIOYAst OTPAHUYCHHUS MX MCITOJIb30BaHHMS

TecroBble 3a/1aHus

1. B MS AcCesSS Hesib3s1 OCYIIIECTBHTH 3alPOC HA:
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A.  OOHOBIIEHHUE JTaHHBIX

b. co3pmanue naHHBIX

B.  nmoGaBneHue TaHHBIX

2. MS Access npu 3aKpbITHH IIPOTPAMMBI:

A. npeuiaraet coxpanuth bJ[

b. aBTOMaTHuecku coxpaHseT Mpu BBOJAE JaHHBIX

B. aBTOMaTHyecKku COXpaHsIeT MPU 3aKPHITUH TPOTPAMMBI

3. Jlnsa apdextuHOM padoThl B/ 10KHO BBHITOTHATHCS YCIOBUE:

A. HENpPOTHUBOPEUYMUBOCTHU JAHHBIX

b. nocroBepHOCTH HaHHBIX

B. 00beKTUBHOCTH JAaHHBIX

3.0cHOBHBIE 1IeJIM 00ecTiedeHUs JTOTHYeCKON U (PU3nIeCcKoi 1eJOCTHOCTH 0a3bl JAHHbBIX?
A. 3amuTa OT HEMPaBUWIBHBIX JCHCTBUN MPUKIAIHOTO MPOTPAMMHUCTA
b. 3ammTa oT HeNpaBUIBHBIX IEHCTBUN aJIMUHUCTpaTOpa 6a3 TaHHBIX
B. 3ammTa 0T BO3MOYKHBIX OIMMOOK BBOJIA JTAHHBIX

I'. 3amuTa OT BO3MOKHOTO MOSBJICHHUS] HECOOTBETCTBUS MEXK/1Y IaHHBIMH I1OCJIE BBITIOTHEHHS
omepanuil yIaueHus: 1 KOPPEKTUPOBKHU

4.Yto Takoe KOHIENTYaJIbHAsA MO/eJIb?

1. HurerpupoBaHHbIE JaHHBIC

2. 0a3a maHHBIX

3. 0000mIIeHHOE TIPEICTABICHHE TTOJIb30BATEIICH O JIAHHBIX

4. ommcaHUe MPEJCTaBICHHS JaHHBIX B MAMSTH KOMITBIOTEpA

5.Kak Ha3bIBalOTCSl YDOBHU APXUTEKTYPbI 0a3bl JAHHBIX?

1. HWKHUH

2. BHEIIHHUH

3. KOHIENTyalbHBIN
4. BHYTpEHHUH

5. BepxHuit

6.OcHOBHBIE 3TANbI IPOCKTHPOBAHMUS 0a3bl JAHHBIX:

U3yueHHe MPeIMETHOM o0aacTu

MIPOEKTUPOBaHUE 000OIIEHHOT0 KOHLIENITYaJIbHOTO MPEACTABICHUS

MPOEKTHUPOBAHNE KOHLENTYaJIbHOTO MPECTaBICHUS, CIIEUU(UIIIPOBAHHOTO K MOJIENN JAHHBIX
CYB/J (yioruueckoit Moaenn)

pa3paboTKa NPUKIAIHBIX IPOrpamMm
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7.HauboJ1ee TOUHBIM AHAJIOTOM HepPapPXU4ecKOi 0a3bl JAHHBIX MOKET CJIYKUTh:
HEYNOPSAT0YEHHOE MHOKECTBO JIaHHBIX;

2.
3.
4.

BEKTOD;
TreHEAIOrMYEeCKOe JIEPEBO;
JIByMEpHas Tabiauia

8.Pensinmonuas 0a3a JaHHBIX - 9TO?

1.
2.

3.
4.

BJI, B koTOpoii uHbOpMaIus OpraHu30BaHa B BUJE MPAMOYTOJIbHBIX TaOIUIL;

B/, B KOTOPOI1 3JIEMEHTHI B 3alIMCH YIOPSAOYEHBI, T.€. OAUH JIEMEHT CUATAECTCS IJIaBHBIM,
OCTaJIbHBIE [TOAYUHEHHBIMU;

B/l, B KOTOPOI1 3amKcu pacnoyioKeHa B TPOU3BOJIBHOM MOPSIAKE;

BbJl, B KOTOPO# CyIIECTBYET BO3MOKHOCTh YCTaHABIMBATH JOMOJHUTENBHO K BEPTUKAJIbHBIM
MEPAPXUUYECKUM CBSI3SIM TOPU3OHTATIbHBIE CBSI3H.

9.0cHOBHBIE 0COOEHHOCTH CETEeBOM 0a3bI JaHHBIX

1.
2.
3.
4.

MHOTOYPOBHEBas CTPYKTYypa
Ha0Op B3aUMOCBSI3aHHBIX TAOJIHII

Ha0Op Y3JI0B, B KOTOPOM Ka)/IbIii MOXET OBITh CBSI3aH C KQXK/IbIM
JIaHHBIE B BUJIE OJHOM TaOIHIIbI

IIpaKTHKO0-OPHEHTHPOBAHHBLIE 3aAHUSI

3ananme 1

Hanummre 5 npumepon ¢ komangamu HDFS it paGoteic daitnamu
[Tepeuncnure 10 MeTo0B paboTel ¢ Kypcopamu BMongoDB u maiite um onmcanwue.
3ananue 2
Co3zmaiiTe pe3epBHYIO KOO CBOe pabodeil 6a3bl TaHHBIX.
BoccranoBute B HOBYI0 0a3y JaHHBIX pe3epPBHYIO KOMMIO Ballel paboyeil 0a3bl JaHHBIX.
BoccranoBute B HOBYIO 0a3y JJaHHBIX PE3EPBHYIO KOIUIO OJTHOM KOJUIEKIIMH Baliei padoueit
0asbl JaHHBIX
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YK-15
CnocoO6HOCTH
peJieBAHTHO
pemiaeMbIM 3aJadyaM
HCIO0JIb30BATH
HH(opMaALOHHbIE
pecypcsl U
HH(popMaLOHHO-
KOMMYHHUKAIlHUOHHbIE
TEeXHOJOTUM [IJIAA
JOCTHKEHHUS IIeJIeid,
CBSI3AHHBIX C
npodeccuoHaIbLHOM
NAesiTeJIbHOCThIO,
o0yueHuem,
y4yacTueM B KH3HU
o0umecTBa U JAPYrux
chepax Ku3HHU

1. Camocmoamenvro
eviOupaem u
ucnoavzyem  yugposvie
cpeocmaa obwenus,
ocywecmensgem — NOUCK
u/unu co30aHue
KOHMeHma 8

coomeemcmsuu ¢ Yeibro
63AUMOOCUCMEUS, 8 MOM
yucne O0asa opeaHuzayuu
COBMECMHOU
oessmenbHOCHU.

Bompock! k 3aueTy

1. Bonbmine naHHBIE — OMpPENEICHHE W NMPUYUHBI BOSHUKHOBEHHS 3a/1a4 0O0paOOTKH OOJBIIHIX
JTAHHBIX

2. Cnenuduka COBPEMEHHOTO aIlllapaTHOrO oOecredeHus st 00paboTKK OONBIINX JaHHBIX H
npobiaemMa MacTabupPyeMOCTH MapajlIeIbHBIX BEIYUCICHUN

3. BBI60p TUIINYHBIX CPCACTB 06pa6OTKI/I JAaHHBIX, aACKBATHBIX PA3JIMYHBIM obbeMaM JaHHBIX,
npuHIUN 00paboTKK JaHHBIX Ha 6a3e oneparuii map / filter / reduce

[TpaKTUKO-OPHEHTUPOBAHHBIC 3aIaAHUS

3ananmne 1

Onpenenure naty BerymieHus Ne 44-D3 B cuiy.

3ananme 2

OObeIMHUTE KOHTEHT U3 JIBYX PA3HBIX TEKCTOBBIX PEAAKTOPOB. 3alaiiTe €IUHBIC CTaHIAPTHI
dbopmatuposanus o 'OCT 7.32 — 2017..

2. Bnaodeem nasvikamu

opzaHuszayuu
83AUMOOELCMEUs. u
KOMMYHUKayuu C
NnOMOUbIO

UHPOPMAYUOHHBIX
cucmem u/unu yupposvix
CepeuUco8 U MexHoa02ull.
Ocywecmensiem noobop
u npumeHeHue
PA3TUYHBIX
uHgopmayuouHo-
KOMMYHUKAYUOHHBIX
cpeocms  Onsl  peuleHus
006pa306amenbHbIX u
npogheccuoHanbHblx
3a0auy.

HDaKTI/IKO'ODI/IeHTI/IDOBaHHI)IC 3aaHus

3aganue 1

OpranusyiiTe BUJCOKOH(PEPEHIIHIO

3aganue 2

[IpemocraBbTe MOCTYN K PEJaKTHPOBAHUIO TEKCTOBOTO (paiiia IByM Koyuieram Ha SHmekc-
TIACKE.
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IlepeyeHb BOMPOCOB K 3a4eTy:

1. Bonbiive nanHeie — onpeeieHne U MPUYUHBI BOSHUKHOBEHUS 3a/1a4 00paboTKU
OOJBITINX JAHHBIX

2. Crennduka COBpeMEHHOTO aIllapaTHOTO 0OecTieUeHHs ISl 00pabOTKH OOJIBIIHIX
JaHHBIX U IPo0OJieMa MacIITaOUPyeMOCTH MapajlieIbHbIX BRIYUCICHUH

3. Bei6op THUOMUYHBIX CpeACTB OOpaOOTKM JaHHBIX, aJCKBAaTHBIX Pa3IUYHBIM
oObemMaM JaHHBIX; IPUHITUIT 00paOOTKM JaHHBIX Ha 0ase onepanuii map / filter / reduce
S. MHoromnpoieccopHble apXUTEKTYphl C OOIIed M pasfaensieMoll MNaMaThio —
cnenuuka 1 CpaBHEHHE

6. [Toaxoapl K JEKOMITO3UILIUUA KPYITHBIX BBIYMCIUTENBHBIX 3314 Ha TI0/13a/1a4u JIJIs
napaJyIeIbHOTO UCTIOTHEHUS

7. Mognenn mapalIeIbHOTO  NPOrpaMMHpPOBAaHUS M UX  COYETAeMOCTh €
apXUTEKTypaMu NapaJljIeIbHBIX BEIUUCIUTEIBHBIX CUCTEM

8. [IpopunrpoBanue peanuzanuu airoputMoB Ha Python, mpuHuunel pemeHus
3aJ1a4l ONTUMH3AIUHN IPOU3BOAUTEIHLHOCTH aITOPUTMA

9. [Ipo6sema Global Interpreter Lock B Python u crioco6s1 00x0/1a ee orpaHUYeHHI
10. Texnomnormueckui crek Python mis o6paboTku n ananusa maHHBIX, Python kak
glue language, cnenuduka oudauoreku NumPy u ee posb B skocucteme Python

11. Opranumzanus maccuBoB B NumPy: XpaHeHUE AaHHBIX, CO3/IaHUE€ MAaCCHUBOB,
MIPUHITUIIBL pean3alliy ONepalnii ¢ UHBIMU UCXOHBIMU JAHHBIMU

12.  VuuBepcasibHble GYHKIHUU U TpUMeHeHUEe QyHKIUMA 110 ocsiM B NumPy

13. TlpunHunun pacmpocTpaHEHUs 3HAYCHHM MpU BBINOJTHEHUM orepanuidi B NumPy:
oOIIu#t aNTOPUTM U TIPUMEPHI

14. MackupoBaHue U MIPUXOTINBOE UHACKCUpoBaHue B NumPy

15. Moayne multiprocessing — Ha3HaYeHUE W OCHOBHBIE BO3MOXkHOCTH, API
multiprocessing.Pool

16. Paznuums Mexay MOTOKAMH M TPOIECCaMU, Pa3IMuue MEXKIY Ppa3TuIHBIMU
riaHupoBIMKamu B Dask

17. T'pad 3aBucuMOCTEW 3aqa4y — CYTh CTPYKTYpbl JAaHHBIX, €€ IOCTPOCHHE U
ucnosb3oBaHue B Dask

18. Tpu kIt0uYeBBIX CTPYKTYphl NaHHBIX Dask: mx cmemmduka ¥ mpuHIMI BBIOOpa
CTPYKTYPBI JaHHBIX MPU PEIICHNUHN 3a/1a4

19. Dask.Array — crpykTypa AaHHBIX, crnenupuka peaau3aldd H HIPUMCEHCHHS,
MpOoLIeIypa CO3/IaHUs

20. Dask.Array — nojnepxuBaeMsbie oneparuu u otianyusi ot NumPy ndarray

21. PacnapauienuBanue anropuTMoB ¢ momornisio dask.delayed — npuHmmm u
MIPUMEPHI UCTIOJIH30BAHUS
22. ]JlomomnuTtenbHble mapaMmeTpel nekopatopa dask.delayed — wasHaueHue wu

MIPUMEPHI UCTIOJIH30BAHUS

23. MUcnonb3oBanue dask.delayed nns oOBEKTOB U omepanuud HajJ OOBEKTaMU
dask.delayed, Bkitouast orpaHUYEHUS UX UCIIOIB30BaHUS

24. Dask.DataFrame - crpykrypa AaHHBIX, crieliirKa peaar3aliid U MPUMEHEHUS,
nporeaypa coznanus Dask.DataFrame
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25. Orpanunyenust ucnonp3oBanusi Dask.DataFrame u onmepauum wonmuHra B
Dask.DataFrame

26. Ilonnepxka Dask.DataFrame omnepanmii paGoTarommx cO CKOJIB3SIUM OKHOM

27. CoBMeCTHOE HCHOJB30BaHHE MPOMEXKYTOUHBIX pe3ynbTatoB B Dask: mpunmmn
paboThI ¥ MPUMEPHI UCTIOTB30BAHMUS

28. Dask.Bag - crTpykTypa M[aHHBIX, CHCHM(pHKA peaau3alldd M [PUMCHEHHS,
nporeaypa coznanus DaskBag

29.  Opranuzauus BeruucieHuit ¢ momoipio Map / Filter / Reduce : oOumit npunimn
U crienn(uKa napauielbHON peanu3anuu 00padoTku nanHbix B Dask.Bag

30. Hazosure pazmuuust noSQL-06a3 naHHBIX U PENSIIIMOHHBIX 0a3 TaHHBIX

31. Ilepeuncnute TUMBl JaHHBIX MongoDB, onumimte 0cOOEHHOCTH UX TPUMEHEHUS

32. Omnwnmmure uHaekcel B MondoDB: o0mine monaoskeHHs, THIIBI, O0COOEHHOCTH
MIPUMEHEHUS, aAMUHUCTPUPOBAHNE.

33. Ilepeuncnure w™eroabpl oOpaboTku manHbix B MondoDB, cxoxue c
persiunoHHbIMU B/,

34. JlaiiTe onucanue MoJeNH ycTpoicTBa 0a3sl JaHHBIX MondoDB: HanmeHoBaHMeE,
Ha3HaueHue, PyHKIU paboThl ¢ OOBEKTOM.

35. Ilepeuncnure KOMaHIbl nJisi pabOThl ¢ reorpad@uuecKUMu OOBEKTaMHU B
MongoDB: cuHTakcuc, Ha3HayeHue, ONMUCAHUE [TapaMETPOB.

7.4. MeToaudecKkue MaTepuaJibl, Onpeaesiioniue npoueaypy oueHuBaHUsA
3HAHUMN, YMEHUH, BJAJCHUA
CoOoTBeTCTBYIOIINE MMPUKA3BI, PACIIOPSDKEHUS pEKTOparta, TupekTopa (uimana o
KOHTPOJIE 3HAHUM CTYJCHTOB.

8. IlepeyeHb OCHOBHOIM M JONMOJTHUTEILHON YUeOHOI JTUTEPATYPbI,
HE00X0AMMOM 1J151 0CBOCHUS AMCUHUIIIMHBI
OcHoBHas JauTeparypa:

1. Maptumun, C. A. ba3bl JaHHBIX: TPOEKTUPOBAHKE U pa3zpaboTKa MHHOPMAIIUOHHBIX
cucteM ¢ ucnoyibzoBanneM CYBJ] MySQL u s3bika Go: yue6Hoe mocobue / C.A.
Maptumms, B.JI. CumonoB, M.B. Xpanuenko. — Mocka: UTHOPA-M, 2022. — 325
c. + Jon. wMarepuanbl [DneKkTpoHHBIM pecypc] — (Boiciiee oOpa3oBaHue:
bakamaBpuat)—DOI  10.12737/1830834.-ISBN  978-5-16-017213-2. -  Tekcrt:
anektpoHHbId. - URL: https://znanium.com/catalog/product/1830834— Pexxum nocrtyma:
IO TOJIITUCKE.

2. ®opman JI. Muoro mudp. Ananu3 Oonpmmx maHHbIX Tpu momomu Excel / JI.
®opman; niep. ¢ anri. A. CokonoBoit — Mocksa: Anenivaa [1a6m., 2016, 2017 — 461c. —
9BC ZNANIUM.com.ObC AlpinaDigital — URL:
http://znanium.com/catalog/product/551044,
http://finunivers.alpinadigital.ru/book/7921-TekcT: 3aeKTPOHHBIH
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JlonoJHUTEIbHAS JIUTEepaTypa:

3. Konnaes, B. JI. CTpyKTypsl U anropuTMbl 00pabOTKH JaHHBIX: yueOHOe rmocodue
/ B.JA. KommaeB. — Mocksa : PUOP: UHOPA-M, 2021. — 296 c. — (Bricmice
oOpa3oBanue: bakamaspuar). — Www.dx.doi.org/10.12737/2833. - ISBN 978-5-369-
01264-2. - Tekcr: AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1230215— Pexwum ocTyma: 1o MOIITUCKe.

4, XKenezno, M. M. MeTonbl U TEXHOJIOIMU OOpPaOOTKM OOJIBIIMX JAHHBIX :
yuebHo-MeTonuyeckoe mnocodue / M. M. XKenesnoB. — Mocksa : MUCU — MI'CY,
2020. — 46 c. — ISBN 978-5-7264-2193-3. — Tekct : anekTpoHHbI / JlaHb :
AJIEKTPOHHO-O0MOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/145102

S. Metoabl 1 MOJAENU MCCIEIOBAHUS CJIOXKHBIX CHUCTEM M OOpabOTKH OOJIbIIHMX
nanubeix: mMoHorpadus / U. 1O. Ilapamonos, B. A. Cwmarun, H. E. Koceix, A. ]I
XomoHeHko ; moxa penakuumet B. A. Cmarunam A. J[. XomoHeHko. — CaHKT-
[lerepbypr: Jlamb, 2020. — 236 c. — ISBN 978-5-8114-4006-1. — Texkcr
ANeKTpoHHbI //  Jlaub : o2nekTpoHHO-OMOnmMoreyHass cucrema. —  URL:
https://e.lanbook.com/book/126938

9. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HHTEepHET», HEOOXOAUMBIX JJI51 OCBOEHHUS TUCHUTLIMHBI

1.https://www.mongodb.com
2.https://visualstudio.microsoft.com/ru/ 3.https://metanit.com/nosql/mongodb/
4.https://ru.bmstu.wiki/MongoDB 5.https://www.tutorialspoint.com/mongodb/
6. DnextponHas OubaroTeka PuHancoBoro yHuBepcurera (OB) http://elib.fa.ru/
(http://librarry.fa.ru/files/elibfa.pdf)
7. DnextponHo-Onbmmoreynas cucreMa BOOK.RU http://www.book.ru
8. DIeKTpoHHO-OMOIHOTeYHas cucTeMa «YHuBepcuTeTckas omubmmorexka OHJIAVIH»
http://biblioclub.ru/
9. DnekTpoHHO-OMONMMOTEYHass cucTeMa Znanium http://www.znanium.com
10. DnexTpoHHO-OMOMMOTEUHAs cucTeMa m3aarenberBa «Jlanpy» https://e.lanbook.com/
8.ONeKTpOHHO-O0NOIMOTEYHAsT CHCTEMa H3aTeIbCTBA «FOPAWT» https://www.biblio-
online.ru
11. Hayunast anektponHas 6nbaroteka eLibrary.ru http://elibrary.ru

10. MeToauveckue yKa3aHus sl 00y4AIOIIUXCHA M0 OCBOCHHUIO TUCHMUILIIMHBI

N3yyenne AUCHUIUIMHBI TpPeOyeT CHCTEMaTHYECKOTO U TOCIEA0BATEIILHOTO
HAKOIJICHUS 3HAHWH, CIJICIOBATEIHHO, MPOIYCKH OTACIBHBIX TEM HE IMO3BOJISIOT TIIyOOKO
OCBOMTbH MPEIMET.

CryneHram HE0OXOIMMO O3HAKOMUTHCSL:

— ¢ comepkanreM paboueil mporpaMmbl quctMIuivHbl (Hanee - PITM), ¢ nensvu u
3a/layaMyd AUCIHUIUIMHBIL, €€ CBSI3IMH C JPYTUMH JUCHUILIMHAMU O00pa30BaTeIbHOMN
MIPOrpamMMbl, METOJMYECKUMHU pa3padOTKaMU IO JaHHOW JUCIUIUIMHE, UMEIOIIMMUCS Ha
oOpa3oBaTelbHOM TMoOpTajie u cadlTte Kadeappl, ¢ TpapuKOM KOHCYIbTAIIUN
npenojaBareniel JaHHoN KadeIphl.

[Tpu OArOTOBKE K JICKIIMOHHBIM 3aHSATHSM CTYJIEHTaM HEOOXOMMO:
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— mepea KaXI0H JeKIKel mpocMaTprBaTh pabodylo MPOrpaMMy AWCIMIUIMHBL, YTO
IIO3BOJIUT COKOHOMMTH BpEMs Ha 3alMCHIBAHUE TEMBI JIEKIUH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHAYEMOM JIMTEpaTyphl;

— Ha OTJICJIbHBIC JIEKLIMU MPUHOCUTH COOTBETCTBYIOUIMN Marepuall Ha OyMa)KHBIX
HOCHTENSIX, IIPEACTABICHHBIM JIEKTOPOM Ha MOPTAJIE WINA NPUCIIAHHBIA HA «3JIEKTPOHHBIN
MOYTOBBI ANMK TpynnbD (Tabmuiel, rpaduku, cxembl). [laHHbpli Matepuan Oyaer
0XapaKTEpU30BaH, IPOKOMMEHTHUPOBAH, JOIOJIHEH HETIOCPEICTBEHHO Ha JIEKLIUY;

— Mepell O4YepeqHON JIEKIMed HEOOXOAUMO MPOCMOTPETh MO KOHCIEKTY MaTepHal
npeaplTyie Jekuuy. [Ipu 3aTpyTHEeHUAX B BOCIIPUSTUN MaTepUaiia ciaeyeT 00paTuThes K
OCHOBHBIM JIUTEPAaTYpHbIM HCTOYHMKaM. Eciu pa3oOpareCsi B MaTepuaje OISITh He
yIaJI0Ch, TO OOpaTUTECH K JIEKTOPY (110 rpaMKy €ro KOHCYJbTAalUi) WM K IIPENOAaBaTENIO
Ha MPaKTUUYECKUX 3aHATHAX. He ocTaBisiite «OenbIX MATEH» B OCBOEHUH Marepuaia.

[Tpu NOArOTOBKE K MPAKTUYECKUM 3aHATUSAM CTYIECHTAM CIIEIYET:

— NPUHOCUTh C COOOM PpEKOMEHIOBAaHHYIO MpenojaBareieM JMTeparypy K
KOHKPETHOMY 3aHSTHIO;

— JI0 OYEPEeHOr0 MPAKTUYECKOIO 3aHATHS MO PEKOMEHIOBAaHHBIM JIMTEPATYpPHBIM
MCTOYHHKaM IpopadoTaTh TEOPETUUECKUI MaTeprall, COOTBETCTBYIOILLEH TEMbI 3aHATHS;

— B HayaJie 3aHATUN 3a/1aTh MIPETIOIaBaTEI0 BOIIPOCHI 10 MATEPHATY, BbI3BaBILIEMY
3aTpy[IHEHUS] B €ro IMOHMMaHUM W OCBOECHUM IIPU PEUICHWW 3a/ad, 3aJaHHbIX Ui
CaMOCTOSITETILHOTO PELLICHUS;

— Ha 3aHATUM JIOBOJUTh KaXAYI0 3aJady JO0 OKOHYATENBHOIO pELICHUS,
JE€MOHCTPUPOBATh NOHUMAaHUE MPOBEIECHHBIX PACUETOB (QHAIM30B, CUTYalii), B Clydae
3aTpyIHEHUI 00paIaThCs K MpernoiaBaTeto.

CryzneHram, OpONyCTUBIIMM 3aHATHS (HE3aBUCHMO OT IIPUYHMH) U HE MMEKOLIUM
BBIIIOJIHEHHOT'O ITPAKTHYECKOTO 3aJaHusl, PEKOMEHIYETCS HE MT03KE YEM B 2-HECIbHBIN
CPOK SIBUTBCS HA KOHCYJBTAlMIO K MPENOAABATEN0 M OTYUTATBCS [0 TEME,
paccmMaTpuBaeMoil Ha 3aHATUM. CTyIEHTBl, HE OTYMTABILUMECS 110 KaXIOW He
npopabOTaHHOM MMM Ha 3aHATUSX TEeME K Hayaly 3a4eTHOM CecCuH, YIyCKaroT
BO3MO>KHOCTh MOJYYHUTh MOJ0XKEHHbIE 0aUIbI 32 padOTy B COOTBETCTBYIOILIEM CEMECTpE.

CamocrosiTenbHas padoTa CTYJAEHTOB BKJIIOYAET B Ce0s BBINOJHEHUE PA3ITUYHOTO
poJa 3aJaHuii, KOTOpPblE OpPHUEHTHPOBaHbI Ha Oosee riayOOKOe yCBOEGHHE MaTepuaia
n3ydyaeMor gucuuiuiiHbl. [lo kaxkmod Teme y4yeOHOW JIUCIUIUIMHBI CTyACHTaM
MpeiaraeTcs IepeueHb 3aJaHHM 1711 CAMOCTOATENIbHON paOOThI.

K BbINONIHEHHIO 3aJaHUl [JI1 CAMOCTOSITENBHOW pPabOThl MPEAbSBISIOTCS
cienyromue TpeOOBaHUA: 3aJaHusd JOJKHBI HUCIOJIHSATBCS CAMOCTOSITEBHO U
IIPEACTABIIATHCS B YCTAHOBJIEHHBIM CPOK, @ TaKX€ COOTBETCTBOBATH YCTAHOBJIEHHBIM
TpeOOBaHMSIM TI0 0(hOPMIICHHUIO.

CryneHTtam cienyeT NMpu MOJATOTOBKE K IK3aMEHY MapaulebHO MpopadaThiBaTh
COOTBETCTBYIOIIME TEOPETUUYECKHE U MPAKTUYECKUE Pa3Aelbl TUCUUIUIMHBI, GUKCUPYS
HESICHBIE MOMEHTBHI JJIs1 UX 00CYKJI€HUS Ha IJIAHOBOW KOHCYJIbTAIIUH.

Jlrobass  ¢dopma camocTOATENBHOM  pabOThl  CTyneHTa (MOATOTOBKA K
MIPAaKTUYECKOMY 3aHSTHIO, BBINOJHEHUE CAMOCTOSITENBHOM, KOHTPOJIBHON padoT
HAUYMHAETCS C M3YyYEHUs COOTBETCTBYIOIEW JUTEpaTypbl Kak B OMOJIMOTEKE, Tak U
0Ma).
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11. Ilepeyens nHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMbIX IIPH
OCYLIEeCTBJICHMH 00Pa30BaTeJIbLHOIO NPoLecca Mo TUCHUILIHHE, BKIKYAs
nepevyeHb HE0OXOAUMOI0 MPOrPAMMHOIO o0ecrneYyeHUus1 1 UHPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

KoMmIuieKT JIMIIEeH3HOHHOT0 IPOTrPAMMHOI0 o0ecredeHus :

1. Astra Linux Special Edition

CoBpemeHHble mnpogeccHOHAIBbHBIE 0a3bl JAHHBIX W HMH(OPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMBbI:

1. CnpaBouHas IIpaBoOBast cucrema «Koncynsrantllmroc»
(http://www.consultant.ru).
2. NudpopmanmonHo-oOpa3oBaTenbHplii  mopradl @OUHAHCOBOIO yHHMBEpCUTETA. -

https://org.fa.ru, http://campus.fa.ru
CepTI/I(l)I/ll[I/IpOBaHHLIe IIpOFpaMMHLle u annapaTHLIe Cpe)ICTBa 3alllUThI
UH(pOpMALMU — HE IPEAYCMOTPEHO.

12. Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM I
OCyLLeCTBJICHHSI 00Pa30BaTEJbLHOI0 MPOLecca M0 AUCHMUIIIMHE

OcBoeHue AUCIUILIMHBI MPEIoIaraeT UCIOIb30BaHNEe YICOHOU ayIUTOPUH IS
MIPOBE/ICHUS JICKIIMOHHBIX U CEMUHAPCKUX 3aHATUA C HEOOXOJIUMBIMU TEXHHUUECKUMU
cpencTBamMu (KOMIBIOTEP, MPOEKTOP, UHTEPAKTUBHAS JOCKA, MPE3CHTAIIMH B CHUCTEME
Power Point, 0aHK JaHHBIX BHUIEO MO KYpCY), CHENUAIbHO 000PYIOBaHHBIE ayAUTOPUU
1 KOMIBIOTEPHBIC KJIACCHI C JIOKAIBHOW CEThIO M BBIXOJOM B MHTEpHET, a Takke C
npeaycTaHoBiacHHbIMU cuctemamu MS  Word, MS Excel, MS Power Point,
Koncynerant [Tnroc, ["apant, Internet Explorer.
Ha xommbroTeps! mpemnoiaBatessi ¥ CTyIEHTOB JIOJDKHO OBITh YCTaHOBJICHO CIIEAYIOIIEE
MpOrpaMMHOE 00eCrIeYeHHE:
1. Oneparnmonnas cuctema Windows 7 1 BbIIII€.
2. bpayzep Google Chrom.
3. luctpubyTuB si3bika Python 3.4 (unu Gonee no3mHe# Bepcun) Ana-conda 3
4. Ins manunynvupoBaHus ¢ dainamu dainoBsiii MeHemkep Far
5. ApxuBarop.
6. [Taker MS Office.
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