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1. HammeHoBaHHE TUCIUILIMHDBI
HaumenoBanne pmucnumimael — b.1.2.2.2.4.2 «TexHonorun o06paboTKu
OOJBIINX JTAaHHBIX.
Lenpto yuebHON AUCHUIUIUHBI «TexHomornu oOopabOTKH OONBIINX JAHHBIX)
SBJISIETCS O3HAKOMJICHHE C OCHOBHBIMHM TEXHOJIOTHSIMU PEIICHMS 3aaad o0pabOTKH
OOJIBIIMX MO 00bEeMy, OBICTPO HM3MEHSIOMIMXCS U IJI0OXO CTPYKTYPHUPOBAHHBIX

JAaHHBIX; VYMCHHA IIPUMCHATL MCTOJAbBI aAHAJIH3a OOJIBIINX AaHHBIX; YMCTb
PCaIn30BbIBATL HPUITIOKCHUA I AHAJITUTUKA OOMIBIINX JaHHBIX.

3aoauu TACUUTIIUHBL:

® U3y4YCHHE OCHOBHBIX METOJIOB XpaHEHUS W aHaian3a OOJBIINX TAHHBIX B TOM
yucie B chepe KOPIMOPATUBHBIX (DHHAHCOB, MHUPOBBIX PBIHKOB, MOCTPOCHUS
MojieJiel U IPOTHO3UPOBAHMS;

® U3YyYCHUHU U TMPAKTUYECKOM OCBOCHHUM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH JJISl TIPOBEICHUS TPUKIIAIHBIX UCCIICTOBAHUN.

2. llepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCIUIJIMHE C
yKa3aHueM MHIUKATOPOB UX JOCTHKEHHS U IMJIAHUPYEMbIX Pe3yJbTaTOB
00y4eHust

B coBokymHOCTM ¢ JpyrdMH JOUCHHIUIMHAMHA YacTd, (HopMupyeMoi
y4acTHHUKaMH  00pa3oBaTeNbHBIX  OTHOIIEHWW, O0O0pa30BaTeIbLHOTO  CTaHAapTa
duHyHHBEpCHUTETa JUCHUILINHA «TexHomornu O0OpabOTKH OOJBIIMX JaHHBIX)
oOecrieynBaeT WHCTPYMEHTapuil (OPMUPOBAHUS CIEIYIONIUX MPOPECCUOHAIBHBIX

KOMIICTEHIINH OakanaBpa:

Tabmura 1
Kon HanmenoBanue WNHpukaropsl Pe3ynbpTaThel 00yueHus (yMeHUs
KOMIIE- KOMIIETEHLINU JIOCTVKECHHUS Y 3HaHUA), COOTHECEHHBIE C
TEHLIUU KOMIICTEHLIUH KOMIETEHIUSIMHU/UHIMKATOPaMU
JOCTUKEHUSI KOMITETCHLIUU
[IKH-5 | Bnanenne ocHoBamu | 1.Ilpumensier 3HaTh:
q)HHaHCOBOFO yd€Ta U | pe3yJbTaThl aHaIN3a | OCHOBBI (bI/IHaHCOBOl"O ydae€Ta n
OTYETHOCTH, a TaKXKC (1)PIH3HCOBOI7I, OTUCTHOCTHU, a TAaKXKC IIPUHIUIIAMU
[IPUHLIAIIAMHA OyXTanTepcKou, YIIPaBJIEHUYECKOI'O YYeTa;
YIIPaBIECHYECKOTO YIPABIEHYECKOU Ymern:
yucra B HEIAX | OTUCTHOCTH IIPU HUCIIOJB30BaTh JAaHHBIC (bHHaHCOBOFO
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UCIIOJIb30BAHNUS COCTaBJICHUU ydera ISt IIPUHATHS

JAHHBIX yd4eTa JuIi | CTpPAaTETHYeCKUX YIIPABJICHYECKUX PELIECHUN

IIPUHATUS (MHAHCOBBIX,

YIPaBIEHYECKUX MHBECTULIMOHHBIX

peleHui IUIaHOB, 0TOOpE
IIPOEKTOB U
IIPUHATUU
YIPABIECHYECKUX
peneHu.
2.Ananuzupyer u 3HaTh:
OLICHUBAET - OCHOBBI  OLICHKM W  aHaJIu3a
(buHAHCOBO- (hMHAHCOBO-XO03SIICTBEHHOTO
XO3SIMICTBEHHOE COCTOSIHMSI OPTraHM3alUd, a TaKKe
COCTOSTHUE pe3ysbTaThl  ACSTEIbHOCTU ux
OpraHu3aluy u BHYTPEHHUX MOJpa3ICICHUM.
pE3yJIbTaThI
JESATEIIBHOCTH UX YMerh:
BHYTPEHHUX aHaAJIM3UPOBATh " OLICHUBATb
IIOJIpa3/IeJICHUH, (MHaHCOBO-X0351IICTBEHHOE
dopmupyer COCTOSTHUE OpraHu3aluu 51
KJIIOYEBbIE pE3yIbTATHI JESITEIbHOCTH ux
IIOKa3aTeNn BHYTPEHHUX IOJIpa3eIICHUH,
3G GEeKTUBHOCTH 1151 | (OPMHUPOBATH KIIFOUYEBbIE [TOKA3aTENN
cOaaHCUPOBAaHHOTO | A3PPEKTUBHOCTH ISt
yIIpaBJICHUSA cOalaHCUPOBAHHOTO yIIpaBJICHUSA
JIESITEIIBHOCTBIO JIeATEIIbHOCTBIO OPTaHU3aLUH.
OpraHu3aly.

TIKII-1 | CoocobHoCTE 1. TlpoBoaut 3HATL TEHICHIIUNA u
OLIEHUBATh TEHJCHLIUU | HEOOXOIUMBIE JUIS 3aKOHOMEPHOCTU DPA3BUTHs BHELIHEH
51 3aKOHOMEPHOCTHU | PEILLECHUS U BHYTPEHHEH  DKOHOMHYECKOU
pa3BUTHs BHEIIHEH M | (QUHAHCOBBIX 337]au | CpeJibl
BHYTpPEHHEH opraHu3anuu YMerr mnpoBOIUTH HEOOXOAMMBIE
9KOHOMMYECKON UCCIIEIOBaHU UCCIIE0BAHNS BHEILIHEH "
Cpelibl, €€ BIMSIHUE HA | BHEIIHEH U BHYTpPEHHEN cpenbl c
pe3yJIbTaThI BHYTPEHHEH Cpeibl | UCIOJIb30BaHUEM COBPEMEHHBIX
XO3CTBEHHOMN C HCTIOJIb30BAHUEM WH(POPMAITMOHHBIX TEXHOJIOTHM.
JEATEIIHOCTH COBPEMEHHBIX
OpraHMu3aluu B | HH(OPMAIIMOHHBIX
TEeKyIlen U | TEXHOJIOTUM.

JIOJITCOCPOYHOU

MIEPCIIEKTUBE 2. OueHuBaer u 3HATE 3aKOHOMEPHOCTH pa3BUTHUSA
IIPOTHO3UPYET BHEIIHEHW M BHYTPEHHEU CpeEIbl
3aKOHOMEPHOCTH ousHeca.

pa3BUTHS BHEIIHEN
U BHYTPECHHEHN
cpenbl OM3Heca.

YMerhb OLleHUBAaTh U IPOTHO3UPOBATH
3aKOHOMEPHOCTH DPAa3BUTHs BHEIIHEH
U BHYTpEHHeM cpe/ipl Ou3Heca.




3. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH MPOrpaMmbl

HucunmuinHa «TexHonorun o0paOOTKM  OOJIBIIMX — JAHHBIX»  SBJSICTCS
AIEKTUBHON TUCHMIUIMHON nukia npoduis, moayiab «IT Skillsy mo HampapneHuio
moaroroBk  38.03.02  «Meunemxmenry /  «DUHAHCOBBIT  MEHEIHKMEHT)
(GakamaBpwmar).

[Mpn m3yuenun nucuuiinHbl «TexHomoruu 0OpabOTKM OONBIINUX TAHHBIX)
HEOOXOJIMMBbI 3HAHUS, YMEHHUS M KOMIIETCHIIMHM, KOTOPBIC MOJYyUYECHBI NIPU H3YYCHUU

ITKOJIBHBIX KYPCOB MAaTCMAaTUKH U I/IH(I)OpMaTI/IKI/I.

4. O0beM JUCHUILUIMHBI B 3a4€THBIX €IUHUIAX U B aKAJIeMUYECKHX 4acax ¢
Bbl/IeJICHHEM 00beMa ayAUTOPHOH (JIeKIMU, CEMHUHAPBI) H CAMOCTOSTEIbHOM
padoThI o0yuarommxcs (B ceMecTpe, B CECCHIO)

Nzyyenune nucuurmuabel  «TexHomorun o0OpabOTKH  OONBIIMX — JAHHBIX)
npeaycMaTpUBaeT YTEHUE JICKIUM, MPOBEACHUE CEMHHApPCKUX 3aHATUA U
CaMOCTOATENbHYIO PabOTy CTYICHTOB.

OO6m1ast Tpy10EMKOCTh TUCIUTIITUHBI COCTABIISICT 3 3a4€THBIC €IUHUIIBI.

Bua npoMexyTOYHOM aTTECTAallUN — 3a4ET.

Bup yyeOHoM padoThI Yacel (ouHas popma)
Bcero Cemectp 7
(B yacax u 3.e.) (B yacax)
OO0masi TPy10eMKOCTD AN CIHTLTAHBI 108 (33.¢.) 108 (3 3.¢e.)
KonTakTHasi padoTa - ayAUTOPHbIE 3aHATHSA 36 36
Jlexun 2 2
CemuHapbl 34 34
CamocrosiTesibHasi padoTa 72 72
Bup texymiero KOHTpoJis AT3 T3
Bun npomexyTo4HOM arrecTaluuu 3a4eT 3a4eT

5. Copep:xaHue TMCUUILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jaesiam)
AUCHUILIMHBI ¢ YKa3aHHEM X 00beMOB (B aKaJeMHYEeCKUX Yacax) i BUJA0B
yueOHBIX 3aHATHI
5.1. IIporpaMmMa TUCHHUIINHBI

1. Tema: JlokymentHo-opuentupoBantas CYb/] MongoDB




1.1. VcTopuueckas cripaBka

1.2. SQL, NoSQL, NotOnlySQL

1.3. Onpenenenust JOKyMeHTHO-opueHTHpoBaHHON CYB/]
1.4. Cocras u onepaunu MongoDB

. Tema: 3anpocel

2.1. [IpunHIMI nocTpoeHue 3apocoB, cpaBHeHne ¢ SQL
2.2. CenexTopsl 3ampoca

2.3. JlonoJHUTETBHBIE CPENICTBA

. Tema: ArperupoBanue

3.1. MuHUMYM U MakKCUMyM

3.2. Komanna distinct

3.3. Komanpa group

3.4. Map-reduce

. Tema: OGHOBJICHUE U yAaJICHUE

4.1. Tunsl U mapaMeTpsl oneparii OOHOBIEHUS

4.2. OnepaTtopbl 0OHOBICHHUS

4.3. Atomapnas o0paboTKa TOKyMeHTa

4.4, Onepanuu yaaneHUs

4.5.T1apannennsm, aTOMapHOCTh U U30JIMPOBAHHOCTh
. Tema: IloakmrodyeHre K NPUIOKEHHUIO

5.1. INoakmouenue u3 JavaScript

5.2. Tloakmrouenne n3 PHP

5.3. Iloakirouenue u3 C++

5.4. Ilopkmouenue u3 MS SQL Server

. Tema: UngexkcupoBaHue U ONITUMU3ALAS 3aIPOCOB
6.1. OcHOBHBIC TOHATHUS HHICKCUPOBAHUS

6.2. B-nepeBbs

6.3. THUnbI MHIEKCOB

6.4. AIMUHUCTpUPOBAHUE UHEKCOB

6.5. OnTuMu3anus: BhISIBICHUE U UCCIIEIOBAHUE MEIJICHHBIX 3aIIPOCOB



7. Tema: Perutukaniysi 1 cerMeHTUPOBAHUE

7.1,
7.2
7.3.
7.4
7.5.
7.6.
7.7
7.8.

HaznaueHue PCILTUKAIINH

CueHapuu perimKaiuu

Hacrtpoliika u anMuHHCTpUpPOBaHUE

JpaiiBepsl U peruIMKanus

OO01Ke NOHATUS CETMEHTUPOBAHUS

CerMeHTHpOBaHHBIN KJIACTEP U 3aMPOCHI K HEMY

CerMeHTHBINA KITHOY

AI[MI/IHI/ICTpI/IpOBaHI/Ie CCIMCHTHUPOBAHHOI'O KJIIACTCpa

8. Tewma: Pa3BepThIBaHNE M AIMUHUCTPUPOBAHHE
8.1. Pa3BepThiBaHUe
8.2. KongurypupoBanue cepsepa
8.3. IMnopT u 3KCHopT AaHHBIX
8.4. bezonacHocTh
8.5. MOHUTOPHHT U THArHOCTUKA
8.6. Pe3zepBHOE KOMMPOBAaHNUE U BOCCTAHOBJICHNE
8.7. TIpon3BOANTETHLHOCTD
5.2. YueOHO-TeMAaTHUYeCKHI TUIaH
Ne | HammenoBanue TpyaoeMKOCTb B yacax DopMmbI
WM | pasnena (Temsl) | Beero AynutopHas pabora CamocTo TETEKYILETO
TUCIATLINHBI 4acoB =, Bz ATCIIbHAA KOHTPOJIS
% 3
- S B EE . pabora YCIIEBAEMOCTH
5| E | 528 558
g % £ %E S = & Oo0mas
o = » 23 SR
S o = B
Qo as)
= m =
1. | dokymeHTHO- CamocTosTenbHbIE
OpPHEHTUPOBaHHAA 14 6 9 4 4 8 paboThlI.
CYB]J1 MongoDB VYyactue B
2. | 3ampocsr 14 4 4 4 10 pelIeHn: 3a1a4 Ha
3. | ArperupoBaHue 14 4 4 4 10 MPAKTUYECKUX
4. | OGHOBIEHUE U 14 4 4 4 10 3aHITHSIX.
yaajneHue




Ne | Hammenosanwue TpynoemMKocTh B yacax dopMbl
/i pasjena (TeMBI) Bcero AynutopHas padota Camocto TETEKYIIETO
JIUCLUTLINHBI Hacos = @ ¢ | ATCHBHAA KOHTPOJIA
g2l g2 pabora
N < S 2w E Z yCIEBAEMOCTH
< = O 2K W & <
=t O 55 = E 2
g = 2 %% 8 2 £ Oo6r1mas
O S C S8 & &
S 0 = B
Qo jes)
= m =
5. | IlogkmaroueHue K 12 4 4 4 8 CobeceoBanus 1o
MPUIIOKECHHIO JIOMAIITHUM
6. | UunmekcupoBanue 3a[aHUSIM.
U ONTUMU3ALIAS 14 4 4 4 10
3aIpOCOB
7. | Perumukanma u 12 4 4 4 8
CErMEHTHPOBaHHE
8. | Pa3BeprhiBanue u
aJIMMUHHUCTPUPOBAH 14 6 6 6 8
ue
B €JI0M 1o T3
. 08 | 3B | 2| 3 | 4 72 A
JMCIUTUTAHE
HUTOI'O B % 94%

5.3. Conep:xkanue NPaKTHYECKUX U CEMUHAPCKUX 3aHATHIA
[IpakTrueckne U CEeMHHAPCKHUE 3aHATUS CIYKAT JJIs yrIyOJCHHOTO M3YYCHUS
MaTepHuaia JUCIUILTMHBI U TPUOOPETEHUS MPAKTUUECKUX HABBIKOB B COOTBETCTBHH C
ee memsIMu M 3amadamu. CeMHWHApCKHe 3aHATHSA TMPEAYCMAaTPUBAIOT TPOBEICHUE
JTUCKYCCUH TI0 TeMaM 3aHSATHS, OOCYKIEHHUS MPOOJIeM B paMKax TEM B MaJOW TPYIIIe
(pabora B Tpymme), IMOATOTOBKY MJOKJIAJO0B, COOOIIEHHUH, MYJIbTHMEIUNHBIX

MpEe3CHTAIMM, BBITIOJTHEHNE KOHTPOIBHBIX pa0oT.

HaunmenoBanue tem Ilepeyens BONPoOCOB 1Jisi 00CYKICHUS HA Dopmbl
(pa3nesioB) IMCHUIIMHBI | CEMUHAPCKUX, NMPAKTHYECKUX 3aHATHSAX, NMpoBeaeHUuA
PeKoMeHyeMble HCTOYHHKH U3 Pa3/e/ioB 3aHATHI

8,9 (Yyka3bIiBaeTcsi pa3jies U NMOPSIAIKOBBIH
HOMeEp UCTOYHHUKA)
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JloxymeHTHO-
OpPUEHTUPOBAHHAA

CYbJl MongoDB

[IporpammHubie 000JI0YKH

[Tonxmouenue k cepsepy MongoDB
Coznanue oobexToB MongoDB

Co3zanue 10KyMEHTOB

VY nanenue JOKyMEHTOB M 00 BEKTOB

MongoDB

Pexomenoyemvie ucmounuxu: n.8, [1], [2], [3]

NuTepakTuBHAs
dopma,
[IpakTukym no
pELIEHNUIO 3a/1a4
0 TeMaTHKe
3aHATHS B MaJIBIX
rpynmnax (2-4
CTYIEHTA) U
KOJIJIEKTUBHOE
o0CyXKIeHHE
peLIeHUI

3anpockl

Coznanue 3anpocos K BJ]
Pexomenoyemvie ucmounuxu: n.8, [1], [2]

NutepakTuBHas
opma,
[IpakTukym no
pEIIEHNUIO0 3a/1a4
0 TeMaTHKe
3aHSATHS B MaJIbIX
rpynmnax (2-4
CTYIEHTA) U
KOJIJICKTHBHOE
oOCyXKeHHe
peleHuit

ArperupoBaHue

Hcnions3oBanue GYHKIMA arperupOBaHs B
3anpocax b/]
Pexomenoyemvie ucmounuxu: n.8, [1], [2], [3]

NHrepakTuBHAs
opma,
[IpaxkTukym no
PELIEHNUIO 3a/1a4
10 TEMaTHKeE
3aHATHS B MaJbIX
rpynnax (2-4
CTYICHTA) U
KOJIJIEKTUBHOE
o0cyXIeHne
peLIeHHI

OOHoOBNEHUE U yIaJIeHUE

Coznanue onepaiuii Ha OOHOBIICHHE U
yIaJIeHHE JTaHHBIX
Pexomenoyemvie ucmounuxu: n.8, [1], [2] ,[4]

WNHrepakTuBHAsA
opma,
IIpaxTukym mo
pELIeHUIO 3a/1a4
10 TEMaTHKE
3aHSTHS B MaJIbIX
rpynmax (2-4
CTYIEHTA) U
KOJIJIEKTUBHOE
oOCyXKeHHe
peleHnit
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ITonxarouyenue
K IPUIIOKECHUIO

OTtpaboTka NOIKITIOYCHHUH U3 Pa3TMYHBIX

cpel MporpaMMHUPOBaHUS

Co3nanue nosab3oBatenabckoro Web-
uHTepdeiica

[Nonxmouenne MongoDB k npunoxxenuto u
HAaCTpOIKa B3auMOICHCTBUS

Pexomenoyemvie ucmounuxu: n.8, [1], [2], [3]

WNHTepakTuBHas
opma,
IIpaxkTukym no
PELLIEHNUIO 3a1a4
110 TEMaTHKE
3aHATHS B MaJIbIX
rpynnax (2-4
CTYyJICHTa) U

KOJIJICKTUBHOE
o0cyXIeHne
peLIeHUI

WNupexcupoBanue u Coznanue u yrpaBieHHe HHIEKCAaMU WNuTepakTrBHAS
ONTUMM3AIIHS 3aIIPOCOB BrisiBneHue u ucciiejoBaHue MeJIJICHHbBIX dopma,
3aIpoCoB [IpakTukym 1o

OntuMu3anus 3arpocoB
Pexomenoyemvie ucmounuxu: n.8, [1], [2], [3]

PEIICHUIO 3a/1a4
110 TEMaTHKE
3aHATHS B MaJIbIX
rpynnax (2-4
CTYICHTAa) U

KOJUIEKTUBHOE
o0cyxIeHne
pEeLICHUI

Pennukanus u Hactpolika u aIMUHHCTPUPOBAHUE HNuTepakTrBHAs

CErMEHTUPOBAHUE PETUITMKALIA dopma,

Hactpolika u aIMUHHCTPUPOBAHUE [IpakTukym o

CErMEHTHUPOBAHMS
Pexomenoyemvie ucmounuxu: n.8, [1], [2], [3]

peLIeHuIo 3a1a4
10 TeMaTUKe
3aHATHUS B MaJIbIX
rpynnax (2-4
CTYJEHTAa) U

KOJUIEKTUBHOE
o0cyxIeHne
pEeLICHUI

PasBepThIBanue 1 Coznanue cepepoB MongoDB B WNHrepakTuBHAs

aMUHUCTPUPOBAHNE BUPTYaJIbHOU CPENIE U UX HACTPOMKa dopma,

OTtpaboTka onepanuii UMIOpTa U SKCIOPTa [IpakTukym no

JTAHHBIX
Coznanue nonb3oBareneil u ponaei
OTtpaboTka oneparuii pe3epBHOro

PCHICHUTIO 3a1a4
IO TEMAaTUKEC
3aHATHUA B MaJIbIX

KOIIMPOBAHUS U BOCCTAaHOBJICHUS rpynnax (2-4
OtpaboTka ornepannit MOHUTOPHHTa CTYJCHTA) U
MPOU3BOIUTEIILHOCTH KOJUTIEKTHBHOE
Pexomenoyemvie ucmounuxu: n.8, [1], [2], [3] | obcyxnenne
[4], [5] pemienuii
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6. [lepeuyeHb yueOHO-METOANYECKOTO 00eCTIeYeHHUsI IJIsl CAMOCTOATEIbHOM
padoTHI 00y4AKOIIMXCH MO JMCUHUILINHE
6.1. [lepeyeHb BOMPOCOB, 0TBOJAMMBIX HA CAMOCTOSITEJIbHOE OCBOECHHE
AMCHHUIUIAHBI, GOPMbI BHEAYIMTOPHO CAMOCTOSAITEILHON PadoThI
CamocrosiTenbHass paboTa BKIIOYAET TAKXKE MOATOTOBKY K CEMHHAPCKUM

3aHATUAM, Hanucanue (T3

Haunmenona [Tepeuens BOIpoCOB, OTBOAUMBIX Ha CAMOCTOATEIILHOE Dopmbl
HUE TEM OCBOEHHE BHEAYIUTOPHOMN
(paznenoB) CaMOCTOSITEIIbHOM
JUCLUIUINH paboThI
bl
1. Poip 00JIBIINX JAaHHBIX PJI, POU, PAII
2. TexHomoruu XxpaHneHus OOJIBIINUX JTAHHBIX PJI, POU, PAII
3. bazoBrle TexHOMOrMM )19 aHAJIN3a JAaHHBIX PJI, POU, PAII
4. TexHonoruu paboThl CO CTPYKTYPUPOBAHHBIMU JIaHHBIMU PJI, POU, PAII
5. CoBpeMeHHbIE TPOrPaMMHBIE CPEJICTBA aHaTN3a OOJIBIITUX PJI, POU, PAII
JTAHHBIX
UTOI'O

* Cokpamenust B tabnuie: PJI — pabora ¢ nureparypoi; POU — pabota ¢

ANEKTPOHHBIMU UcTOYHUKamMu; PAII — pa3paboTka anropuTMoB U porpaMm

6.2. IlepeyeHb BONPOCOB, 3a/IaHUIA, T€M [IJIsl MOATOTOBKHU K TeKYIIIeMY KOHTPOJIIO
(corstacHo Taduauue 2)
IIpuMepHBIe TEMbI JOMALIHEr0 TBOPYECKOI0 3aJaHUS

TemaTuka BHeayAUTOpPHON camocTosiTenbHOM padotel: T3, coorBeTcTByeT
COJIEP’KaHMIO JUCHHUIUIMHBI, U ONPEAEIIAETCS IPENOAABATEIIEM.

[Ipumepnas Ttema JIT3 «OcCHOBHBIE METOABI W CpPEACTBA IOJYyYECHUS,
IIpEACTaBICHUS, XpaHESHHSI M1 0OPaOOTKH JaHHBIX).

Jnsa Bemoanenus JIT3 HeoOXoaWMMO TOBTOPHUTH MAaTEpUaIbl JICKIHA |
cemuHapoB. Pesynbrar T3 nomkeH B corjacoBaHHbIE CpPOKM OBbITh NepenaH
IpernoAaBaTesito B 31eKTpoHHOU (opme. Ilepen pemieHuem o00sA3aT€IBHO JOJIKHO
OBITH pa3MEIEHO YCJIOBHUE 3aJ1auHu.

TekcThl JeKUuid, 3a/laHdsg Ha CaMOCTOSITENbHYIO padoTy, MpUMEPHI pEUICHUS
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TUIOBBIX 3a/Ja4, a TaKXe BCIIOMOTaTeJbHbIE MaTepHallbl HaXOAATCS Ha
IIPENOAABATEIBCKOM JUCKE, TOCTYITHOM CTYJICHTaM.

Jns mpoBeneHusl TECTUPOBAHUS UCIIOIB3YETCSI KOMIUIEKC TECTOBBIX 3aJaHUM,
pa3pabOTaHHBIX IJS KaKJOW TeMbl. Pe3ynbTaThl TECTHPOBAHUS, YCTHBIX OIPOCOB,
KOHTPOJIbHBIX paboT U T.J. PUKCUPYIOTCS B BEJOMOCTSX IMpPENnojaaBaTelis, KOTOpbIe
HaXOJATCS Ha TMpenojaBaTeNbcKoM mucke. Jlig Kaxaoll Tembl pa3paboTaHbl
JOTOJHUTENbHBIE 33/1a4d, PEIICHHE KOTOPHIX B HWHUIMATUBHOM MOPSAJKE MOTYT
BBINIONHATh  cTyAeHThl. IIpemomaBatens 3a  Kaxzaple N caMOCTOSTEIBHO
pa3pabOTaHHBIX MPOTPAMM MOXKET BBICTABIIATH JTOMOJIHUTEIbHO M 0asioB.

PaGouas Bepcusi MHTETPUPOBAHHON Cpebl TPOrPaMMUPOBAHMSI, UCTIONb3yeMast
npu pa3paboTKe MPOrpaMm, a TaKKE€ COOTBETCTBYIOLIAs TOKYMEHTALUsS HAXOASTCS B
OTKpPBITOM JIOCTYTI€ B ceTh MHTEpHET U JOCTYIHBI Il CKAYUBaHUS, WHCTAJUIALMHI U

HCIIOJIB30BaHHUA B COOTBCTCTBHU C HpPIHSITOfI HpOI.IGI[YpOﬁ perucrpanuu.
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Ipumepnwtii eapuanm 3aoanuii /{13

. Umnoptupyiite KJIAJIP B nokansubiit MongoDB.

. Ckouibko ypoBHei azipecoB B KJIA [[Pe?

. [lepeuncnure HaMMEHOBaHUE YPOBHEM.

. CKOJIbKO 0OBEKTOB B KaXKJIOM YpOBHE?

. CocTaBbTe NIepeyYeHb TUMIOB HACEJIECHHBIX ITyHKTOB.

. CKOJIbKO HaceNeHHBIX MyHKTOB HAaUMHAETCS Ha OykBy M?

. CKOJIbKO HACEJICHHBIX MYHKTOB HAYMHAETCS Ha KaXIYyI0 OyKBY?
. Kakoe naznauenue kmoyga district?

O© O~NOOT bk WNPE

. Kakoe konmn4ecTBo 00bEKTOB y Kaxaoro 3uadenus district?

10. /loGaBnenue MaccuBa

10.1. Coszpnaiite kypcop: nepBbie 100 JOKyMEHTOB HaceJIECHHBIX MYHKTOB 4 ypoBHA. Kitoun
JTOKyMeHTOB: _id, type, name.

10.2. Jlo6GaBbTe Kypcop B HOBYIO KOJUIEKIINIO. BrIiBeuTE pe3yabpTatr J00aBICHHUS.

10.3. TIpeobpazyiite Kypcop B MacCHB.

10.4. JloGaBbTe MacCHB B KOJUICKIINIO. BrIBeIuTE pe3yabTaT T00aBICHUS.

10.5. BcraBbre B HOBYIO KoJutekiuio ¢ 200 mo 300 10KyMEHTOB HACEIEHHBIXITYHKTOB 4
ypoBHsI, BXoAsKX B LleHTpanbHbIil (enepanbHblil OKpYT.

11. Co3zpaiite nHaEKC 10 Karody Wikiname.

12. Coznaiite yHUKaIbHBIN UHIEKC MO KJIFOUY NAME HacelleHHOro myHKTa. Kakoii Oyaer
pe3ynbTar?

13. CoznaiiTe yHUKaNbHBIA COCTABHOW MHJIEKC IO KIt0YaM Name u code HacEeJIeHHOTO MyHKTA.
Kaxkotii OyaeT pe3ynbrar?

14. TIponeMoHCTpUPYITE Ha TI000M Kypcope padoty ¢pynkiuu showRecordld()

15. CoznaiiTe pe3epBHYIO KOIHIO CBOEH paboyeit 0a3bl JaHHBIX.

16. BoccTtanoBuTe B HOBYIO 0a3y JJaHHBIX PE3EPBHYIO KOIHUIO Ballei paboueil 6a3bl TaHHbIX.
17. BoccTaHoBUTE B HOBYIO 0a3y JJAaHHBIX PE3EPBHYIO KOIUIO OJJHOM KOJIJICKIIUU Ballien
paboueii 6a3bl TaHHBIX.

IIpumepsl TeopeTnueckux 3aganuii T3

1. Bosnbiive gaHHBIC — OMpPEAEICHUE U MPUYMHBI BOSHUKHOBEHHS 3a7a4 00pabOTKu
OOJIBIINX JaHHBIX

2. Cnenuduka COBpEeMEHHOTO anmapaTHOTO oOecrneueHus jis 00paboTKU OOJIBIINX
JaHHBIX U TTPOoOJIeMa MaCIITAOUPYEMOCTH TTapaJUICTbHBIX BRIYUCICHUN

3. BpiObop TUOMYHBIX CpeACTB 0OpaOOTKM JaHHBIX, aJIeKBAaTHBIX Pa3TUYHBIM
o0beMaM JaHHBIX; MPUHLHUI 00paOOTKM JNaHHBIX Ha 0aze omepaumid map / filter /
reduce

4. MHOrOInpoILeccopHble apXUTEKTYphl C OO0IIel W pa3jenseMod MNamsThio —
cnenuuka U CpaBHEHHE

5. Tloaxompl K IEKOMITO3UIIMH KPYITHBIX BBIYUCIUTENBHBIX 33/1a4 HA TI0/133/1a49H IS
napajieIbHOr0 UCHIOJTHEHUS
6. Monenun mnapaUIeIbHOTO  NPOrpaMMHUPOBAHMS M MX  COYETaeMOCTb €
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ApXUTEKTYpaMH MapajlIeIbHBIX BRIYUCIUTEIBHBIX CUCTEM

7. TlpodunupoBanue peanusalui alropuTMoB Ha Python, mpuHIMIBI perieHus
3aJaYMON TUMH3AIUH POU3BOIUTEIHFHOCTH AITOPUTMA

8. Tlpoonema Global Interpreter Lock B Python u criocoOb1 00Xx0/1a €€ orpaHnYCHHN
9. Texunomornyeckuii crek Python ans oOpaboTku u ananu3a gansbix, Python kak
gluelanguage, cnermuduka 6ubdanorexku NumPy u ee pons B 3kocucteme Python

10. Opranuzauust maccuBoB B NUMPY: xpaHeHHE NaHHBIX, CO3[JaHHUE MAacCCHBOB,
MIPUHITUIIBI PEATH3AIIIN OTICPAIUNA ¢ €UHBIMHI UCXOHBIMU JaHHBIMH

11. YuauBepcasibHble PYHKIIUU U TpUMeHeHne GyHKuuid mo ocsim B NumPy

12. IlpuHuun pacrpocTpaHEHUs 3HAYCHUH MpU BBINTOJIHEHUU omeparuii B NUmPYy:
OOIIHIA aJITOPUTM U TIPUMEPHI

13. MackupoBaHue 1 IPUXOTINBOE HHIeKcupoBaHrue B NUMPY

14. Monyms multiprocessing — Ha3HaYeHHEe W OCHOBHBIC BO3MOXHOCTH, API
multiprocessing.Pool

15. Paznuuus Mexay MOTOKaMH M TPOIECCAMH, Pa3Iudhe MEXKIY Pa3IuIHBIMA
iaHupoBIIMKamMu B Dask

16. I'pad 3aBucmmocTeil 3a7a4 — CyThb CTPYKTYPHI JaHHBIX, €€ IMOCTPOCHHE H
ucnosb3zoBanue B Dask

17. Tpu KIItOYEBBIX CTPYKTYpbl HaHHbIX Dask: mx cnenudurka v OpUHIMI BeIOOpa
CTPYKTYPbI JAaHHBIX MIPU PEIICHUU 3a]1a4

18. Dask.Array — cTpyKTypa HaHHBIX, cHenu(UKa peaau3alii U TPUMCHCHHS,

TPOIIEYPACO3IaHHsI
19. Dask.Array — nojiep:xuBaembie oneparuu u otiauans ot NUmPY ndarray

20. PacnapayienuBanue anroputMoB ¢ nomompio dask.delayed — npunmmm wu
TPUMEPbI UCTIOIb30BaAHHUS

21. lononuuTenbHble  mapaMeTpel  gekoparopa dask.delayed — HasHauenuwe w

IpUMEpPBI UCTIOJIb30BaHUS
22. UcnionbzoBanue dask.delayed mis oObekTOoB M omepanuu Haja OOBEKTaMH
dask.delayed, Bkitouast orpaHM4E€HHS] X UCTIOJIB30BAHUS

23. Dask.DataFrame - cTpykTypa JaHHBIX, crielii(rKa peasu3alnud U MPUMEHECHHS,
npouenypa coznanus Dask.DataFrame

24. Orpannuenuss ucnojip3oBanus Dask.DataFrame wu omeparnumu MamnmnuHra B
Dask.DataFrame

25. Tlognepxka Dask.DataFrame oneparuii paboTarImUX CO CKOIB3SIIMM OKHOM

26. CoBMeCTHOE WCIOJIb30BAHUE MPOMEKYTOUHBIX pe3ysibTaroB B Dask: mpunmmm
paboThIM TPUMEPHI NCTIOJIL30BAHUS

27. Dask.Bag - cTpykTypa [aHHBIX, CHElU(pHKA pealu3alid W OPUMEHEHUS,
npoueaypa cozganus DaskBag

28. Opranuzanus BeruKciieHui ¢ nomoibsio Map / Filter / Reduce : oOuuit npunnmn
u cnenuduka napapsiebHON peanm3aruu o0paboTku nanHbix B Dask.Bag

29. HazoBure paznuuust NOSQL-6a3 1aHHBIX U PEIISAIMOHHBIX 0a3 TaHHBIX

30. Ilepeuncnure Tunsl 1anabix MongoDB, onumuTe 0COOEHHOCTH UX PUMEHEHUS
31. Onummre mHAekcsl B MondoDB: o01iue 1mojIoKeHus, THIBI, 0COOCHHOCTH
NPUMEHEHUS, AAMUHUCTPUPOBAHUE.
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32. [lepeuucnure MeTonbl  OOpPaOOTKM  JTAHHBIX
pessinuonHbiMu b1

33. JlaiiTe oncanue Mozelu ycTporcTBa 60asbl JanHsix MondoDB: HanmeHoBaHue,
Ha3zHa4yeHHe, QYHKIUU pabOThI C 0OBEKTOM.
34. Ilepeuncnure KOMaHAbl JUIA paboOThl ¢ TreorpaduueckuMu OOBEKTaMH B
MongoDB: cunTakcuc, Ha3HauU€HHE, ONUCAaHUE TTAPaMETPOB.

MondoDB, cxoxue ¢

Onenka 3Hanuit 1o 100-0a/uIbHOM IIKaje MPOBOJIUTCS B COOTBETCTBHH C

HOPMATUBHBIMUA JOKYMCHTaAMH (DI/IHYHI/IBCPCI/ITCTEL

OpI/IeHTHpOBOLIHOG PacpCaACICHUC MAaKCUMAJIbHBIX 0aJIIo0B 110 BUJIaM pa6OTbll

Ne /it Bun otueTHOCTH banie! Bcero
1. Tekyuuii KOHTPOJIb 40
B T.U:
TOKJIa/1, IPE3EHTAIUs, YIacTHE B 30
IPYIIIIOBOM JUCKYCCHH, PEIICHUE 3a1a9
noaroroska JIT3 10
2. 3auer 60
3. Hroro 100

7. ®OH/I OLIEHOYHBIX CPEJICTB /1JIsl MPOBeAeHNsI MPOMEKYTOUYHOM aTTeCTAlMH
00y4JarImmuxcs no JUCUMIJIMHE

7.1. Ilepeyenb KomMneTeHUM, popMHUpyeMBbIX B Npolecce 0CBOCHUS

AUCHUITIIIMHBI

[lepeuenb koMmmeTeHIUNH, (HOPMUPYEMBIX B MPOIIECCE OCBOCHUS TUCIUIIIMHBI

comepxkutcss B paznene 2. llepeueHb MaHUPYEeMbIX pe3yJbTaTOB OOYYEHHs IO

JUCITHUITIINHCE, COOTHCCCHHBIX C IIAHUPYCMBIMU

o0pa3oBaTeabHOIN MPOrpPaMMBbl.

pe3yiapTaTaMu  OCBOCHUS
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7.2. Iloka3zaTejiM 1 KPUTEPHU OLIEHUBAHMSI KOMIIeTEeHIUIi

3aueT MO JUCLUIUIMHE BBICTABISAETCS CTYJAEHTY IPH YCIOBUHM C(OPMHPOBAHHOCTU MO KAXKIOM KOMIIETEHLMH Kak
MHHUMYM IIOPOTOBOTO YPOBHSI.

PesynbTarel 00y4eHus 1o
JTUCLHUILITIHE (MOJYIIIO)

I[Ixana 1 KpUTEpUU OLICHKU PE3YyJIbTATOB

Bricokuii ypoBeHb
(oTIIMYHO)

IIponBUHYTHIN YPOBEHB
(xoporio)

IToporoselii ypoBeHb
(YIOBIIETBOPUTEIIHHO)

IToporoselii ypoBeHb HE
JIOCTUTHYT
(HEYIOBIIETBOPUTEIHHO)

ITKH-5 Biagenue ocHoBaM#u (PMHAHCOBOIO y4eTa U OTYETHOCTH, a TaK:Ke NPUHIUIIAMM YIIPABJIEHYECKOI'0 Y4eTa B LeJIsIX HCI0JIb30BAHMA
JAHHBIX YUeTa VI NIPUHATHA YIIPaBJIeHYeCKUX pelleHn i
1.IlpumeHnsieT pe3ysbTaThl aHaIKU3a GUHAHCOBOM, OyXTanTepCcKoOM, ypaBlIeHYeCKONH OTYETHOCTH IPU COCTABICHUH CTPATErHUeCKuX (PUHAHCOBBIX,
WHBECTULMOHHBIX IJIAHOB, OTOOpPE MPOEKTOB M MPUHATUH YIIPABICHYECKUX PEIICHUI.
2. AHanmu3MpyeT U OLIEHMBAeT (PUHAHCOBO-XO3SIICTBEHHOE COCTOSHME OpPraHU3allMM U Pe3yibTaThl AEATENbHOCTH MX BHYTPEHHMX IOJpa3/ieieHuH,
(dbopmupyeT KiIroueBblie ToKazarenar 3Q(HEKTUBHOCTH JUIsl COATAaHCUPOBAHHOTO YIIPABIICHHS JESITEILHOCTHIO OPraHU3aIlny.

;iHaTbZ

OCHOBBI (PMHAHCOBOTO yueTa U
OTYCTHOCTH, a TaAKXKE
IMpUHOUIIAMHA
YIIPaBJIEHYECKOIO yUETa;
OCHOBBHI OIICHKH U aHaJIn3a
(MHAHCOBO-X0351ICTBEHHOTO
COCTOSIHUSI OpraHu3allny, a
TaK)K€ Pe3yJbTaThl
JESTEIBHOCTH X BHYTPEHHHUX
MO/Ipa3ICIICHUN.

3HaeT OCHOBEI
(buHaHCOBOIO y4yeTa u
OTYETHOCTH, a TAKXKE
MIPUHITUTIAMA
YIIPaBJIEHUYECKOTO YUeTa;
OCHOBBI OIICHKH M aHaJIN3a
¢buHaHCOBO-
XO3STMCTBEHHOT'O COCTOSHUS
OpraHu3allH, a TAaKkKe
pe3yNbTaThl ACSITENLHOCTH
WX BHYTPEHHHUX
MOIpa3ICIICHUN.

3HaeT OCHOBEI
(uHaHCOBOIO yuyeTa u
OTYETHOCTH, a TAKKE
TIPUHITUTIAMH
YIPaBJIEHYECKOTO YUEeTa;
OCHOBBI OIICHKY U aHAJIN3a
(uHaHCOBO-
XO3STMCTBEHHOT'O COCTOSHUS
OpraHu3aly, a TAaKXKe
pe3ynbTaThl ACSITENLHOCTH
WX BHYTPEHHUX
MOpa3ACIICHUN.

YacTMYHO 3HaeT OCHOBEI
(dbuHaHCOBOIO y4yeTa u
OTYETHOCTH, a TAKKE
MIPUHITUITIAMA
YIPaBJIEHUYECKOTO yUeTa;
OCHOBBI OIICHKH W aHaJIn3a
(uHaHCOBO-
XO3SIHCTBEHHOTO
COCTOSIHUSI OpTaHM3all1H, a
TaK)Xe pe3yJIbTaThl
JIeATEIIbHOCTH UX
BHYTPEHHUX
MOApa3AeIICHUMN.

He 3HaeT ocHOBEI
¢buHaHCOBOTO y4yeTa u
OTUYETHOCTH, a TAKXKe

MIPUHIIUITAMA
YIPaBJIEHUYECKOTO YUETa;
OCHOBBEI OIICHKHU U
aHanm3a (pUHaHCOBO-
XO03SIMCTBEHHOI'O
COCTOSIHUS
OpraHu3aliy, a TAaKKe
pe3yabTaThl

JIeSITeIbHOCTH UX

BHYTPEHHUX

MTO/Ipa3IeJICHUN.




Ymern:

UCTIOJIb30BATh TaHHBIE
¢uHaHCOBOTO y4eTa A
MIPUHSTHSI YIPABICHIESCKIX
PELIEHHU, a TaKKe
aHAJIM3UPOBATh U OLICHUBATD
(MHAHCOBO-X03UCTBEHHOE
COCTOSIHME OpraHu3aluu U
PE3yNbTaThI IEATEIHHOCTH UX
BHYTPEHHUX MOAPA3ICICHUIA,
(hOpMHUPOBATH KITFOUEBHIC
nokaszarenu 3p(HEeKTUBHOCTH
IS cOAJIaHCUPOBAHHOTO
YIIPaBJICHUS 1EATEILHOCTHIO
OpraHu3aIiH.

yMeEeT UCIO0JIb30BaTh
JaHHbIe ((UHAHCOBOTO y4eTa
JUISL IPUHATUS
YIIPABJICHYECKUX PELLICHUH,
a TaK)Ke aHaJIU3UpPOBATh U
OLICHUBATh (PUHAHCOBO-
XO03AMCTBEHHOE COCTOSIHUE
OpraHu3alu U pe3yabTaThl
JEATEIbHOCTH UX
BHYTPEHHUX
MOJIpa3IeICHUH,
dbopMHUpOBAThH KIIFOUEBbIE
IIOKa3aTeNN

3¢ (HEKTUBHOCTH TS
cOaTaHCUPOBAHHOTO
YIPaBICHUSA
JIeSITEIIbBHOCTBIO
OpraHu3alu.

YMeer ucnonb3oBaTh
JaHHbIC (UHAHCOBOTO y4yeTa
JUTS IPUHSTHS
YIIPABJICHYECKUX PELLCHUN,
a TaKKe aHaJIN3uPOBATh U
OLIEHUBATh (PUHAHCOBO-
XO03SUCTBEHHOE COCTOSTHUE
OpraHu3aIu U pe3yabTaThbl
JESITEIIbBHOCTH UX
BHYTPCHHUX
MoApa3AeICHUM,
(GhopMHUPOBATH KITFOUYECBBIC
noKaz3areiu

3¢ (HEeKTUBHOCTH TS
cOaaHCUPOBAHHOTO
yIpaBIeHUS
JESITeTbHOCTHIO
OpraHu3aIiy.

[Tmoxo ymeer
UCTIOJIb30BATh IAHHBIE
(buHaHCOBOIO yueTa JiIs
TIPUHSATHUS
YIIPaBICHYECKIX
pPELIEHHUM, a TaKkKe
aHAJIM3UPOBATh U
OLICHUBATh (PUHAHCOBO-
XO035IIICTBEHHOE COCTOSTHUE
OpraHu3aluy u
PE3yNIbTaThI 1EATEIbHOCTH
WX BHYTPEHHUX
MoApa3AeICHUM,
(GhopMHUPOBATH KITFOYECBBIC
MoKaz3aresiu

3¢ (HEeKTUBHOCTH IS
cbaaHCHPOBAHHOTO
yIpaBJICHUS
JESITETbHOCTHIO
OpraHHU3aLUH.

He ymeer ucnons3oBath
JaHHble (UHAHCOBOTO
yueTa JJisl IPUHSITUS
YIIPaBIEHYECKUX
pELICHHH, a TaKKe
AHATM3UPOBATH U
OLIEHUBATh (PUHAHCOBO-
XO35IUCTBEHHOE
COCTOSTHUE OpraHu3aluu
U pe3ybTaThl
NEeSTENIbHOCTH UX
BHYTPEHHUX
MOApa3ICICHUN,
(GhopMUPOBATH KITFOYEBHIE
HoKa3areiu

3¢ heKTHBHOCTH ISt
cbaaHCUPOBAHHOTO
yIpaBIeHUS
NEeSITeTbHOCTHIO
OpraHu3aIum.

ITKII-1 CnocoGHOCTh OLeHUBATH TeH/ICHIIUH U 3aKOHOMEPHOCTH Pa3BUTHS BHellIHell M BHYTPeHHeH IKOHOMHYECKOI cpe/ibl, ee BJMAHUE HA
pe3yabTaThl X031iCTBEHHOM JeTeJbHOCTH OPraHU3allui B TEKYLIEH H 10JIrOCPOYHOM NMepCreKTuBe
1. TIpoBoauT HEOOXOAMMBIE [Tl pelieHus: (PMHAHCOBBIX 3a/1a4 OpraHU3allUy UCCIIEOBAHNSI BHEIIHEHN U BHYTPEHHEH Cpeibl ¢ UCIIOJIb30BaHUEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA.
2. O1leHMBaeT U MPOTHO3UPYET 3aKOHOMEPHOCTH Pa3BUTHsI BHEITHEH M BHYTPEHHEW Cpeibl On3Heca.
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3HATh:

TEHJICHLIUU ¥ 3aKOHOMEPHOCTHU
pa3BUTHS BHEIIHEN U
BHYTPEHHEN SKOHOMHUYECKOU
CpEebl, a TAKXKE
3aKOHOMEPHOCTH Pa3BUTHUS
BHEILIHEW U BHYTPEHHEU CPEIbl
ousHeca.

3HAE€T OCHOBHBIE TEHICHLIUU
3aKOHOMEPHOCTH Pa3BUTHS
BHEIIHEH U BHYTPEHHEHN
SKOHOMHUYECKOH Cpebl, a
TaK)Xe 3aKOHOMEPHOCTHU
pa3BUTHS BHEIIHEU U
BHYTPEHHEHN Cpeibl
OusHeca.

3HAE€T OCHOBHBIE TEHICHLINH
3aKOHOMEPHOCTH pa3BUTHUS
BHEIIHEH U BHYTPEHHEHN
SKOHOMHUYECKOH Cpebl, a
TaK)Xe 3aKOHOMEPHOCTHU
pPa3BUTHS BHEILIHEN U
BHYTPEHHEHN Cpebl
OusHeca.

YaCTUYHO 3HAET
HEKOTOPbIE TEHJCHIIUU
3aKOHOMEPHOCTH
pa3BUTHS BHEIIHEN U
BHYTpEHHEH
SKOHOMUYECKOH Cpenbl, a
TaKXe 3aKOHOMEPHOCTHU
pa3BUTHS BHEIIHEN U
BHYTPEHHEHN Cpebl
OuzHeca.

HE 3HACT TCHICHIINU
3aKOHOMEPHOCTH
Pa3BUTHs BHEIIHEN U
BHYTpPEHHEN
SKOHOMMYECKOH Cpelipl, a
TaK)K€ 3aKOHOMEPHOCTHU
Pa3BUTHs BHEIIHEN U
BHYTPEHHEH CpeJIbl
Ou3Heca.

YMeTh:
MPOBOJIUTH HE00X0IUMBIC
HCCIICIOBAHUS  BHCIIHEH |
BHYTpPEHHEN Cpebl c
HCIOJIb30BAHUEM
COBPEMEHHBIX
MH()OPMAITMOHHBIX
TEXHOJIOTHH.

OIICHUBATh M IMPOTHO3UPOBATH
3aKOHOMEPHOCTH pa3BUTHSL

BHEILHEW U BHYTPEHHEN Cpe/bl
Ou3Heca.

yMeeT POBOIUTH
HE00X0IUMBIE
HCCJICIOBAaHUS BHEIIHEH 1
BHYTPEHHEH CpeJibl C
HCIIOJIE30BAHUEM
COBPEMEHHBIX
MH(POPMAaLIMOHHBIX
TEXHOJIOTHH.

OLICHUBATh U
MIPOTHO3UPOBATh
3aKOHOMEPHOCTHU Pa3BUTHUS
BHEIIIHEW U BHYTPEHHEN
cpenbl bu3Heca.

yMeeT IPOBOIUTH
HE00XO0IUMBIE
WCCIICIOBAHUS BHELIHEN U
BHYTPEHHEH CpeJIbl C
MCIIOJIb30BaHUEM
COBPEMEHHBIX
MH(pOPMAaLMOHHBIX
TEXHOJIOTUH.

OIICHUBAThH U
MIPOrHO3UPOBATh
3aKOHOMEPHOCTH Pa3BUTHS
BHEILHEW U BHYTPEHHEN
cpenbl Ou3Heca.

IIJIOXO YMEET MPOBOIUTH
HE00X0IUMBIE
HCCJICIOBAHUS BHEIITHEH 1
BHYTpEHHEH Cpefibl C
HCIOJIE30BAHUEM
COBPEMEHHBIX
MH()OPMAIIMOHHBIX
TEXHOJIOTHH.

OLICHUBATh U
MIPOrHO3UPOBATh
3aKOHOMEPHOCTH
Pa3BUTHS BHEIIHEN 1
BHYTPEHHEHN CpeJIbl
Ou3Heca.

HE YMEET MPOBOJIUTH
HEOO0XOINMBIE
HCCJICIOBAaHUS BHCIIHCH
U BHYTPEHHEH Cpejibl C
HCITOJIb30BAHHEM
COBPEMEHHBIX
UH()OPMAIIMOHHBIX
TEXHOJIOTHH.

OIICHHUBATh U
MIPOTHO3UPOBATH
3aKOHOMEPHOCTH
pa3BUTHS BHEIIHEH U
BHYTPEHHEHN CpeJIbl
Ou3Heca.
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Texkymuii KOHTPOJIb OCYHIECTBJISIETCS B XOJA€ Yy4ueOHOro Impolecca u
KOHCYJBTUPOBAHUS CTYACHTOB, a TAaKKEe Ha OCHOBE pPE3YyJIbTAaTOB BBHINOJIHEHUS
CaMOCTOSITENIbHBIX pa00T. Ha KOHTPOJIb BEIHOCSTCS:

® BOINPOCHI, BBIHECEHHBIE HA CAMOCTOSITENBHOE U3YYEHUE U OCMBICIICHUE,

® BOIIPOCHI M TECTHI HA OCBOCHHE MUHUMAIIBHO HEOOXOIMMOTO MaTepuara,

® BBINOJHEHUE U 3aIUTA JA00PATOPHBIX U KOHTPOJIBHBIX PabOT.

® MPOMEKYTOYHAS ATTECTALMS MPOBOAUTCS B (hopMe 3ayeTa.
Onenka 3Hanuit mo 100-OamnpHON 1IKajge MPOBOJUTCS B COOTBETCTBHH C

HOPMAaTUBHBIMHA JOKYMCHTaAMH CDI/IHyHI/IBepCI/ITeTa.

TpeboBanust K pe3ysbTaTaM OCBOSHUSI TUCLIUITIIMHbI Onenka niu basbt
3a4ueT (peviTuHTOBAS
OIICHKA)

Bbicokuii ypoBeHb — TIIyOOKO€ YCBOEGHHE MPOTrPAMMHOIO
MaTepuana, JIOTHYECKH CTpOMHOE ero U3JI0KEHUE,
IUCKYCCHOHHOCTh ~ JTAaHHOM MpoOJeMaTWKHU, YMEHHE CBs3aThb
TEOPUI0 C BO3MOXXHOCTSAMHM €€ IPUMEHEHUS Ha IPAKTHUKE,
CBOOOJHOE pelleHHe 3a7a4 U 0OOCHOBAaHHE IPUHSATOrO pelleHHs,
BJIAJICHUE METOAOJOTUEN U METOIUKAMU UCCIIEN0BaHUs, METOAAMHU
MOJICJINPOBAHUS;

IIponBUHYTBI YpPOBEHb — TBEpAbIE 3HAaHHUS IPOTrPAMMHOIO
Marepuana, J0IyCTUMbI HECYIIIECTBEHHBIE HETOYHOCTH B OTBETE Ha
BOIIPOC, NNPABUIIBHOE NIPUMEHEHUE TEOPETUYECKUX ITOJIOKEHUHN TTPU sauer 50 6aytoB M
pelIeHHH BOMPOCOB W 3a/ady, yMEHHE BbIOMPATh KOHKPETHHIE BBILLIE
MH(OPMALIMOHHBIE TEXHOJOTUU WU METOJbl PEUICHHS CIOMKHBIX
3aa4, HUCNONb3ys  MeToAsl  cOopa, pacyera, aHaiuu3a,
KJIacCU(UKALIUN, UHTEPIPETALMHU JaHHBIX;

IToporoselii ypoBEHb - 3HAHHE TOJIBKO OCHOBHOI'O MaTepHala,
JONMYCTUMBl HETOYHOCTH B OTBETE Ha BOINPOCHI, HAPYIICHHE
JIOTUYECKOU IOCIIEIOBATEIbHOCTH B W3JI0KEHUU IIPOrPaMMHOIO
MaTepuaga, yMEHHE pellaTh IMPOCThIe 33a4d I1a OCHOBE 0a30BBIX
3HaHUM ¥ 33JaHHBIX AITOPUTMOB JCHCTBUN, HCIBITHIBATH
3aTpyAHEHMS PU PEILICHUH NIPAKTUUECKUX 3a]1a4;

Henocrarounslii ypoBeHb - HE3HAHHE 3HAYUTENBbHON wYacTu
MPOrpaMMHOTO ~ MaTepuajia, HEyMEHHE Jake C IOMOIIbIO Hesauer 49 6amioB u
npernojaBaTenss cGOpMylupoBaTh IMpaBWIbHBIE OTBETHl Ha HIDKE

3a1aBaCMbIC BOIIPOCHI, HCBBINIOJIHCHUC MMPAKTUYCCKUX 3aJlaHu.
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7.3. TunoBble KOHTPOJIbHBIE 32IAaHUA M HHbI€ MaTepPHaJibl, HEOOX0AMMbIE 1JIsl OIeHKH HHINKATOPOB J0CTHKEHHUA

KOMIIETEHUUI, YMEHUH U 3SHAHUU

[IpomesxkyTouHas aTTecTanus IpoOBOAUTCS B popMe 3adera.

Komnerennus NHukaropsl Bormpocs! k 3auery, TecroBble 3ananus, IIpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS
JOCTHKEHUS
KOMIIETEHIIUH.
IIKH-5 Baagenue 1. IIpumensier Bormpocsl k 3adery:
OCHOBaMH pE3yIbTATHI ananmu3a | 1. Ilonstue bonpmme nannsie. Ponb mudposoii nadopmarum B 21 Beke.
(¢puHaHCOBOIO yuyeTa H | (MHAHCOBOM, 2. Busibl MacCHBOB JaHHBIX.
OTYETHOCTH, a TaAKKe | OyXTranTepckoid, 3. bazoBbie mpuHIUIIBI 00PaOOTKH OOJIBIINX JTAHHBIX.
NPUHIMIIAMHA YIIPaBJIEHYECKON 4. Bujipl IporLo3oB
YIIPaBJIEHY€eCKOI0 OTYETHOCTHU npy | 5. OnuiuTe METOAUKY aHAINU3a OO0JIBIINX JaHHBIX.
yuyera B LeJIsiX COCTaBJICHUU TecroBbie 3ananus
HCIIO0JIb30BAHUSA CTPaTEruueCKux 1. IIpuHATHII c10Cco6 NpeAcTaBJIeHHs JAHHBIX: NOKA3ATeJH A0JKHbI ObITh:
AAHHBIX y4eTa s (MHAHCOBBIX, 1) o cTpokam;
NPUHATHSA MHBECTULIMOHHBIX 2) 1o cTONIONAM;
YIPaBJIeHYECKUX IUIaHOB, ot6ope | 3) o srueiikam;
perieHuit NPOCKTOB U TPUHSATHU | 4) 110 AUAroHaN.

YIIPaBIEHYECKUX
PELICHUN.

2. UuTepBalibHBIE IaHHBIE — 3TO (MOAYEePKHHUTE MPABWILHBIE OTBEThI):
1) naHHBIE C MHTEPBAIOM;

2) naHHbIe 00 MHTEpBaJIaXx;

3) KOJIMUYECTBO M3MEPEHUIT B KaXIOM HHTEPBAJIE;

4) KOJIMYECTBO MHTEPBAJIOB B KAXKOM H3MEPCHUH.

3. Kakue ¢pynkmun Excel umeror oTHomeHnue k ouudposke:

1) PAHT;

2) CYETECJIU;

3) KOPPEJ,

4) CYMMECIJIA1

[IpakTUKO-OPUEHTHPOBAHHBIE 3aJJaHUS

3ananmne 1

Co3znaiite pe3epBHYIO

KOMUIO CBOEH paboueii 6a3bl JAHHBIX.
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2.Ananusupyer u | Bompock! k 3auery:
ouenuBaer (unancoBo- | 1. [Ipumepsl peanusanuu B nakeTax MpUKIaJIHBIX TPOrPAMM.
X03HCTBEHHOE 2. Ceressle TexHonoruu Data Mining.
cocrosiHue opranuzauuu | 3. [[puMepsl npuMeHEeHUs B COIUOJIOTUU U SKOHOMHKE.
" pe3ynbTathl | 4. [loHaTue o 6a3ax JaHHBIX
NeSITeTbHOCTH ux | 5. PenstiiiionHbie 6a3bl JaHHBIX
BHYTPEHHUX 6. [TapamnensHbie 6a3bl JAHHBIX
OJIpa3/IeICHUH, TecroBbie 3ananus
dbopmupyer  KioueBsie | 1. B MS Access Henb3s 0CYIIECTBHTD 3aIlIPOC Ha:
MoKa3aTenn A. OOHOBJICHHE JaHHBIX
3¢ hEeKTUBHOCTH s | b. CO3/JaHUE JAHHBIX
cOaaHCUPOBAHHOTO B. n00aBJIeHHUE JAHHBIX
yIIpaBIICHUS 2. MS AcCesS mpu 3aKpbITHH IPOTPaMMBbI:
JIEATEIIBHOCTBIO A. npejaraet Coxpanutb b/|
OpraHu3aIH. b. ABTOMATUYECKU COXPAHSET IPU BBOJE JaHHBIX
B. ABTOMATUYECKHU COXPAHSET MPHU 3aKPHITUN POTPAMMBI
3. s apdextuBHOM paboThl B/ 1015KHO BHIOTHATHCS YCIOBUE:
A. HEIIPOTUBOPECUMBOCTHU JTAHHBIX
b. JIOCTOBEPHOCTH JTAHHBIX
B. 00BEKTUBHOCTHU JAHHBIX
[IpaKTUKO-OPUEHTUPOBAHHBIE 3aJaHUS
3aganue 1
Co3naiite pe3epBHYIO KOO CBOEH paboueit 6a3bl JaHHBIX.
BoccTranoBute B HOBYIO 06a3y JaHHBIX PE3EPBHYIO KOIHUIO Balleil paboyeit 6a3bl JaHHBIX.
BoccTranoBute B HOBYIO 06a3y JaHHBIX PE3EPBHYIO KOIMIO OJTHOM KOJUIEKIIMU Ballei padoueit
0a3bl JAaHHBIX
MKII-1 CnocodHocts | 1. [IpoBoaut Bomnpocsl k 3aueTy:
OLEHUBATH HEOOXONMMBIE AL 1] | Opranmszanus maccuBoB B NUMPY: XpaHeHHE NaHHBIX, CO3/IaHUE MAaCCHUBOB,
TEHACHINH W | pelICHHs  (PMHAHCOBBIX IPHHILMIEI PEATU3ALMH OIEPALUH ¢ €IUHBIMU HCXOJHBIMU JaHHBIMU
3aKOHOMEpPHOCTH . 3allad opraHmauHI:I 2. YHuBepcanbHble GYHKIIUU U TPUMEHEeHHEe QyHKIuiA o ocsim B NUumPy
Pa3sBUTHS BHEIUHEH W | MCCIIEN0BaHMA  BHEIIHEH 3 1 . 5 NumPV: o6
BHYTpeHHei M BHYTPCHHeH CpEIBI PUHIIUIT pacpOCTPaHEHUS 3HAYCHHI TTPH BBITIOJTHEHUH oriepanuid B NumPy: o061
IKOHOMHUYECKOit MCTIOJIh30BaHUEM alITOPUTM 1 IPUMEPDHI

4. MackupoBaHue 1 NPHXOTINBOE UHAeKcHpoBanue B NUMPy
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cpeabl, ee BJHSIHHE
Ha pe3yJbTaThl
X035 CTBEHHOM
JeATEeILHOCTH

OpraHM3annu B
TeKyuiein "

JA0JITOCPOYHOM
nepcneKTuBe

COBPEMEHHBIX
MH()OPMAITMOHHBIX
TEXHOJOTUH.

5. Moxyns multiprocessing — Ha3HaYeHHE M OCHOBHBIE BO3MOKHOCTH,
APImultiprocessing.Pool
6. Pasnuuus MexIy OTOKAMU U HPOLECCAMH, PA3IMUHe MEKY Pa3IHUHBIMU
TUTaHupoBIIMKaMu B Dask
7. TI'pad 3aBMCHMOCTEH 3324 — CYTh CTPYKTYpBI JaHHBIX, €€ IOCTPOCHHE
uucnonb3oBanue B Dask
8. Tpu KiII0UEBBIX CTPYKTYpHI AaHHBIX Dask: ux crenuduka 1 IPUHIUI BeIGOpaA
CTPYKTYPBI IaHHBIX [P PELIICHUH 33724
9. Dask.Array — cTpykTypa JaHHBIX, crienu(uKa pealu3aliy U NPUMEHEHHs, IPOLeLypa
CO3JTaHUS
10. Dask.Array — noaaeps;xuaemble onepamuy 1 otauuus or NumPy ndarray
11. Pacnapannenusanue anroputMos ¢ nomomso dask.delayed — mpuHIMI ¥ IpUMEpHI
UCIIOJIb30BAHUS
12. Jlononuutensueie napameTpsl aekoparopa dask.delayed — Ha3HaueHHe U IpUMEPDI
UCIIOJIb30BAHUS
13. Ucnonszopanue dask.delayed 11  oObekTOB M omepanuu  Haj
o0wvexktamudask.delayed, Bkirodas orpaHUYEHHUs UX UCIIOJIb30BAHUS

TecToBbBIC 32 1aHUH

OcHOBHBIE 11eH 00ecrieueH st TOrHYecKoi U (PU3NYEeCKOH LeTOCTHOCTH 0a3bl JTaHHBIX?

3alUTa OT HEMPABWIIBHBIX JCHCTBHIA TPUKIIATHOTO TPOTPAaMMHECTA

3alUTa OT HEMPABWIBHBIX JCHCTBHIA aIMHHHCTPATOpa 0a3 JaHHBIX

3alUTa OT BO3MOXHBIX OIMIHOOK BBOJA JJAHHBIX

3alUTa OT BO3MOXHOTO TIOSIBJICHUST HECOOTBETCTBHSI MEXK/TY TAHHBIMH TIOCIIE BBITTOJTHEHUS

oreparil yaaneHus: 1 KOppeKTUPOBKH

PO PERE

2. Yto Takoe KOHIENTyalbHass MOJIEIH?
WHTerpupoBaHHbIe JaHHBIE

0a3a JaHHBIX

0000111eHHOE TIPEICTABICHHE TIOJ30BaTENEH O JAHHBIX
OIMCAaHUE MPECTABIICHHS TaHHBIX B TAMSATH KOMITBIOTEpA

el N =

3. Kak Ha3bpIBatOTCSl YPOBHU apXUTEKTYPHI 0a3bl TaHHBIX?
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N

el N =

el NS =

=

w

orwpdE

HWOKHHI
BHEIITHUI
KOHIIENTYyaIbHbII
BHYTPEHHUU
BEpXHUH

4. OCHOBHBIC dTalbl IPOSKTUPOBAHUS 0a3bl TAHHBIX:

U3ydeHHe peAMETHON 00acTi

MPOSKTUPOBAHKUE OOOOIIICHHOTO KOHIICTITYaJIbHOTO MPEICTABICHHUS

MPOEKTUPOBAHKUE KOHIIETITYAILHOTO MPEACTABICHUS, CIEIUPUITIPOBAHHOTO K MOJICIH
naaHabiX CYB/] (Jlormueckoi MOen)

pa3paboTKa MPUKIIAIHBIX TPOrPaMM

5. ba3za nanHbIX - 310!

COBOKYITHOCTb JaHHBIX, OPraHU30BAHHBIX MO OMPEeICHHBIM IPaBUIaM

COBOKYITHOCTB ITPOTPaMM JJIsI XpaHEHUS 1 00pabOTKH OOJIBIINX MaCCUBOB MHPOPMAILIUU
uHTepderc, NoaIep)KUBAIONINN HATTOJIHEHUE U MAaHUITYJIMPOBAHUE JAaHHBIMU
orpezeNieHHasi COBOKYITHOCTh HH(POpMaIIUu

6.Hanbomnee TOYHBIM aHAJIOTOM HMEPAPXHUECKOM 0a3bl JAHHBIX MOXKET CITY)KUTh:
HEYMOPSAT0YCHHOE MHOXKECTBO JaHHBIX;
BEKTOD;
reHeaIorHYecKoe JIEPEBo;
JIByMepHas Tabnuia

7.PensiiimonHast 6a3a IaHHBIX - ATO?

b/1, B koTopoii nuH(opmanus opraHu3o0BaHa B BUJE MPSIMOYTOIbHBIX TaOJHIL;

BJ1, B KOTOpO#1 37IEMEHTHI B 3aITUCH YIIOPSAIOYECHBI, T.€. OJIUH AJIEMEHT CUNTACTCS TJIABHBIM,
OCTaJIbHbIE TTOTYNHEHHBIMU;

BbJl, B KOTOpO# 3amucy pacrosiokeHa B TPOU3BOJIbHOM MOPSIKE;

BJ1, B KOTOpOI1 CylIeCcTBYEeT BO3MOKHOCTh YCTAHABIMBATH JOTOJHUTENBHO K BEPTUKAIbHBIM
HMEPapXUUECKUM CBSI35IM TOPU30HTATBHBIC CBSI3H.

&.OCcHOBHBIE OCOOEHHOCTH CETEBOM 0a3bl JaHHBIX
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2. OrueHuBacT
MPOTHO3UPYET
3aKOHOMEPHOCTH

Pa3BUTHUA BHEIIHEH n

BHYTpPEHHEH
ousHeca

cpeb

MHOTOYPOBHEBasl CTPYKTypa
HA0Op B3aMMOCBSI3aHHBIX TAOIHUI]
Ha0Op y3J10B, B KOTOPOM KaK/Iblii MOKET OBITh CBSI3aH C KaXKIBIM
. JaHHBIE B BUJIC OJIHOU TaOIHIIBI
IIpaKTHKO-OpHEHTHPOBAHHBIE 32/ IaHUS
3ananme 1
Hanumute 5 npumepos ¢ komanaamu HDFS s paGoteic ¢aitnamu
[Tepeunciure 10 meTomoB paboThl ¢ Kypcopamu BMongoDB u paiite um onucanue.

ropnpE

Bonpochl Kk 3a4ery:

1. CoBMecTHOE UCTIONB30BaHUE MMPOMEKYTOUHBIX pe3ynbTaToB B Dask: mpuniun paboTs! u
IIPUMEPHI UCII0JIb30BaHUS

2. Dask.Bag - ctpykrypa maHHbBIX, crienuuKa pealn3alud U MPUMEHEHHS, MPOIenypa
co3nanusa DaskBag

3. Opranusanus BbruucieHui ¢ nmomoinso Map / Filter / Reduce : oOmmit npuHumn u
cnenuduKa napamieabHoN peanusannu o0padoTku naHHbIX B Dask.Bag

29. Hazoswure pazmmuus N0SQL-0a3 7aHHBIX U peISIIMOHHBIX 0a3 JaHHBIX

4, [Tepeuncnure Tunbl nanabpix MongoDB, onuiuTe 0COOCHHOCTH X TIPUMEHEHUS

5. Onumure unaexkcsl B MondoDB: o61iue 1mosiosxeHus, TUIbI, 0COOEHHOCTH TPUMEHEHUS,
aIMUHHUCTPUPOBAHUE.

6. [Mepeuuncnure MeToabl 00paboTKu qaHHbIX B MOndoDB, cxoxue ¢ pensinonasivu b1

7. Jlaiite ommcanue Mojenu ycrpoiictBa 0a3el  gaHHbIX MondoDB: HamMenoBanue,
Ha3zHaueHue, QYHKIMU pabOThl C OOBEKTOM.

8. [lepeuncnure xomaHnabl st paOoTsl ¢ reorpaduueckumu odbektamu B MongoDB:

CUHTAKCHC, HA3HAYCHUE, ONUCAHUE I1apaMETPOB.
TecroBble 3a1aHuA

1. Ha kakoMm KOMIBIOTEpE MPOUCXOAUT paboTa ¢ 6230l TaHHBIX B apXUTEKType KIMEHT-cepBep?
1. Ha xomnbroTepe 0IHOTO MOJIb30BaTENs;

2. Ha cnenmanbHO-BbIJIEIIEHHOM KOMITBIOTEPE — CEPBEPE;

3. TlpuxmagHple TporpaMMbl pabOTAIOT Ha KOMITHIOTEPE IMOJIB30BATENs, TIPOTPaMMBI pabOTaroOT
Ha CIIELUAIIbHO BBIIECIIEHHOM KOMIIBIOTEPE-CEPBEPE;

4. Tlpuxnagueie nporpammsl U nporpammel CYBJ] paboTaroT Ha KOMIBIOTEPE MOIB30BATENSL.

2.Ipennoxenne WHERE s3pika 3arpocos SQL o3Hauaer:
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1. CopTupoBKy BEIOOPKH 3ampoca 10 yKazaHHBIM MOJISIM

2. T'pynmupoBKY BBRIOOPKH 3ampoca Mo YKa3aHHBIM IOJISIM

3. YcrioBue Ha BEHIOMpaeMbIC OIS

4. YcnoBue Ha BHIOMpaeMble TPYIIIBI

3. YkaxxuTe BO3MOKHBIE BUJIbI 00BEAMHEHUN TaOIUI] B 3a1Ipocax:

1. Buytpennee

2. Jlesoe

3. TlpaBoe

4. Tlpsmoe

5. Ob6parHoe

4 Ilpuunerus USAGE pa3pemiaer 1mojib30BaTenio

1. 3arpyXarb JaHHbIE U3 (ailia;

2. nepeiaBaTh CBOU MPUBUIIETUH APYTUM MOJIb30BATENSAM;

3. 3apeTUCTPUPOBATHCS B CUCTEME;

4, OOHOBIIATH TPUBUIICTHH.

5. COBOKYNHOCTh JaHHBIX 00 OOBEKTax pealbHOr0 MHpa M HUX B3aHNMOCBS3SIX B
paccMaTtpuBaeMoil MpeAMETHOM 00acTu — 3TO...

1. Baza nanHbIX

2. Cucrema ympaBieHust 6azaMu JaHHBIX

3. Bank manHbIX

4. OnepanroHHas cuctema

6. OcHOBHBIE TPEOOBaHMUS, TOOYKIAIOIIHE MTOJIb30BaTeNs K ucnonb3oBanuio CYB/I:

1. HEOO0XOAMMOCTBH MPE/ICTABICHUS CPENICTB OPTaHN3AIIMH JAaHHBIX PUKJIAIHONW pOrpamMMe

2. 00J1b1I0M 00bEM JTaHHBIX B MPUKJIAIHON IporpamMme

3. OOJIBIIION 00BEM CIIOKHBIX MATEMATHUYECKUX BHIYMCICHUIN

4. HE0OXOIMMOCTD PELIeHUs psA/ia 3a/1a4 C UCTIOIB30BaHNEM OOIIMX JaHHBIX

7.Kakue cpenctBa ucnoib3ytoTcs B CYBJI st o6ecniedeHust JJIOru4eckoi eI0CTHOCTH?

1. KoHTpo:b THIa BBOAUMBIX JAHHBIX

2. Omnwucanue orpaHUYCHNN ETOCTHOCTH U UX TPOBEPKa

3. BbnokupoBku

4. CuHxpoHu3a1us paboThI MOJIb30BaTENeH

IIpaKTHKO-OPMEHTHPOBAHHBIC 321AHUS
Saganue 1
CrenuanbHble TPOrpaMMHBIE TPOAYKTHI JUIS BBITIOJHEHHS] OYXTalaTepCKO- aHAIUTUYECKUX M
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KOHTPOJIBHBIX (DYHKIMI BAKOHOMHUYECKOM CYyOBEKTE

3ananue 1.

Onucanve mandeix: KkladrOl.json-kladr08.json - Kiaccudukarop aapecoB Poccwuiickoii
®enepannu. [JaHHbIE ONUCHIBAIOT apeca BIUIOTH 10 HACEJIICHHBIX ITYHKTOB.

Nmnoprupyiite KJIAJIP B nokansHblii MongoDB.Ckonbko yposaeli aapecos B KJIAJ[Pe?
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IlepeueHnb BOMPOCOB K 3a4e€Ty:

1. Bonbiive nanHbie — onpeneneHre U MpUUrMHbI BO3HUKHOBEHUS 3a71a4 00paboTKU
OOJBIINX JAHHBIX

2. Crennduka COBpEeMEHHOTO anmapaTHOTo 00ecTiedeHus 711 00paObOTKH OOIBIITIX
JaHHBIX U TIPOo0OJIeMa MacIITaOUPyeMOCTH NapajlieIbHbIX BRIYUCICHUN

3. BeiOop THOMYHBIX cpeAcTB OOpaOOTKM JaHHBIX, aJCKBATHBIX Pa3IMYHBIM
oObeMaM JaHHBIX; IPUHITUIT 00pabOTKH JaHHBIX Ha 0ase onepanuii map / filter / reduce
d. MHOTrOMpPOIECCOPHBIE APXUTEKTYpPhl C OOIIEH U pa3lensieMOd MaMsThIO —
cnenuuka 1 CpaBHEHHE

6. [Toaxoap! K TEKOMITO3UIIMK KPYITHBIX BBIYUCIUTENBHBIX 33a4 Ha M0A3a4a4u JUIsl
napaJiyIeIbHOTO UCTIOTHEHUS

7. Monenu  mapaUieIbHOTO — MPOTPAMMHUPOBAHWS U HX  COYETAEMOCTh  C
apXUTEKTYpaMu NapaJljIeIbHBIX BEIUUCIUTEIBHBIX CUCTEM

8. [TpodunupoBanue peanu3anuy aaropuTMoB Ha Python, mpuHIMIIBI pemeHus
3a/1a4l ONTUMH3AIUHN IPOU3BOIUTEIHLHOCTH AJITOPUTMA

9. [Tpoo6nema Global Interpreter Lock B Python u cioco0s1 00x0/1a €€ orpaHHYCHUIN
10. Texuonoruueckuit ctexk Python ans 06pabotku u ananuza nanHbIX, Python kak
glue language, cnenuduka 6udauoreku NumPy u ee posb B skocucteme Python

11. Opranuzauus maccuBoB B NUMPY: XpaHeHUE OaHHBIX, CO3[aHUE MACCHBOB,
MPUHIIUIIBI PEATU3AIUU OTIepalliid ¢ AMHBIMU UCXOIHBIMU JaHHBIMU

12. YuuBepcanpHble GYHKIIMU U TPUMEHEHUE QYHKIHHA 1Mo ocsiM B NUMPY

13. IlpuHmmMnD pacmnpocTpaHEHUs 3HAYCHWH TpPU BBINONHEHWH omepanuid B NUMPY:
001U aNrOPUTM U IPUMEPHI

14. MackupoBaHue U TpUXOTIMBOE HHAeKcHupoBaHue B NUmMPy

15.  Monayns multiprocessing — Ha3HaueHWe M OCHOBHBbIE BO3MOXKHOCTH, API
multiprocessing.Pool

16. Paznuums Mexay MOTOKaMU M TMPOIECCAMU, Pa3IUdhe MEXIy pPa3IuYHbBIMU
mianupoBimkamMu B Dask

17. Tpad 3aBucumMocTeil 3amay — CyTh CTPYKTYphI JAHHBIX, €€ MOCTPOCHUE U
ucnosibzoBanue B Dask

18. Tpwu kIr0O4eBBIX CTPYKTYphI AaHHBIX Dask: ux crernuduka ¥ NPUHIKI BHIOOPA
CTPYKTYPBI JaHHBIX MIPU PEIICHUN 3a/1a4

19. Dask.Array — cTpykTypa OaHHBIX, crenuduka peaau3alud U MPUMCHEHUS,
IpoIeaypa CO3TaHHUS

20. Dask.Array — nogiepxuBaeMsbie ornepaiuu u otmyrst ot NumPy ndarray

21. PacmapamienuBanue anroputMoB ¢ nomomsto dask.delayed — npunmmm wu
MPUMEPHI UCITOIB30BAHUS
22. JlomomuuTenpHble mapamerpbl gekopatopa dask.delayed — HasHaueHwe w

IPUMEPHI UCTIOJIb30BaHUS

23. MUcnonw3oBanme dask.delayed nmnst oObekToB M omepanuyd Haja OOBEKTaAMH
dask.delayed, Bkirodast orpaHHYCHHS UX UCTIOTIH30BAHMUS

24. Dask.DataFrame - ctpykTypa AaHHBIX, crieliiduKa peann3alii i IPUMEHEHNU,
nporenypa coznanus Dask.DataFrame
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25. Orpannuenust ucnoip3oBanus Dask.DataFrame wu onepamuu MommuHra B
Dask.DataFrame

26. TTommepsxka Dask.DataFrame omneparmii paboTarmux co CKOIB3SAIIIM OKHOM

27. CoOBMECTHOE HCIOJBL30BaHUE MPOMEKYTOUYHBIX pe3yiabTaToB B Dask: mpuHImn
paboOTHI ¥ MPUMEPHI UCTIOTH30BAHUS

28. Dask.Bag - crpykTypa maHHBIX, cHenuduKa peanM3alid W PUMCHEHUS,
nporenypa coznanus DaskBag

29. Opranuzanus BelurciieHn ¢ momoibio Map / Filter / Reduce : oOmumii mpuHIun
U crienndurKa napauieIbHON peanu3anuu o0padoTKu JaHHbIX B Dask.Bag

30. HazoBure pazmuuus NOSQL-6a3 naHHBIX U PEIAIIUOHHBIX 0a3 TaHHBIX

31. Ilepeuncinute Tumnbl faHHEIX MONgoDB, onuimmTe 0cOOEHHOCTH UX TPUMEHEHHUS
32.  Omummre uanekcsl B MondoDB: o0mue monoskeHus, TUIBL, 0COOEHHOCTH
NpUMEHEHUS, aIMUHUCTPUPOBAHUE.

33. Ilepeunciure Merombl o00paboTku gaHHBIX B MondoDB, cxoxwe ¢
pensunoHHbIMA b/1.

34.  JlaiiTe onucanue Mojelu ycTpoicTBa 6a3bl nanHbix MondoDB: HaumeHnoBanue,
Ha3HaueHue, GYHKIHUU PabOThI C 0OBEKTOM.

35. Ilepeuucnure KoMaHAbl HJs1 pabOTBl € reorpapuueckKuMu OOBEKTAaMU B
MongoDB: cunTakcuc, Ha3HaYeHue, ONMUCAHUE [TapaMETPOB.

7.4. MeToauveckne MaTepuaJibl, ONpeaesouue Npouexypy oueHuBaHHusA
3HAHUMN, YMEHUH, BJAJCHUA
Coo0TBeTCTBYIOIIME TPUKA3bI, PACTIOPSKEHUST PEKTOpaTa, IMpeKkTopa ¢puimuaia o
KOHTPOJIE 3HAHUM CTYJICHTOB.
8. IlepevyeHb OCHOBHO U I0NOJHUTEJIbHOH YueOHO JTUTEPaTypPbl, HEO0X0TUMOIH
JJIA OCBOCHUSA IMCHHUILINHBI
OcHoBHas iuTEpaTypa:

1. Maptumms, C. A. ba3bl 1aHHbIX: paboTa ¢ pacnpeaeaeHHbIMA 0a3amMH JTaHHBIX
u (aitnoBeiMu cucreMamu Ha pumepe MongoDB u HDFS ¢ ucnonszoBanuem Node.js,
Express.js, Apache Spark u Scala : yueO6HOe mocobmwe / C. A. Maptummn, B. JL
Cumonos, M. B. Xpanuenko. — Mocksa : UHOPA-M, 2023. — 235 ¢. — (Beicuiee
obOpasoBanue: bakamaBpuar). - ISBN 978-5-16-015133-5. - Tekct: S7I€KTpOHHBIN. -
URL: https://znanium.com/catalog/product/1876807 . — Pexxum moctyma: mo moJImicKe.

2.®opman [[. Muoro uudp. Ananmuz Oonbliux AaHHbIX npu nomouw Excel / Jl.
®opmMman; nep. ¢ anria. A. CokonoBoit — Mocksa: Anbnuna I1a6in., 2016, 2017 — 461c. —
OBC ZNANIUM.com.ObC AlpinaDigital — URL:
http://znanium.com/catalog/product/551044, http://finunivers.alpinadigital.ru/book/7921
TeKCT: 2JIEKTPOHHBIN
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3. Ko63apenko JI[.H., Mycradpaes A.I'. YueOHOoe mnocoOue MUCHUTIIMHBI «AHAIN3
OOJIBIIUX JAHHBIX» JJIs HarpaBiieHus noarotoBku 38.03.05«busnec- nHpopmaTuKay,
npodusib «ONeKTpoHHBIM OuszHec». — Maxaukana: JAI'YHX, 2019 r. — 107 c.
https://dgunh.ru/content/glavnay/ucheb deyatel/uposob/up-it_ib-fgos-
80.pdf?ysclid=lhy9g7hltv792064449

JlonoTHUTEIbHAS JIUTepaTypa:

4. Konmaes B.Jl. CTpyKTypbl # anropuT™Mbl 00pabOTKH TaHHBIX: yueOHoe nocodue/ B /1.
KonmmaeB. — Mocksa: HMI[ PUOP: HUI[ HMH®DPA-M, 2014. — 296 c¢. — OBbC
ZNANIUM.com. — URL.: http://znanium.com/catalog/product/418290

5.XKene3no, M. M. Metoabl u TexHONOrMH 00pabOTKM OONBIINX JAHHBIX : Y4EOHO-
MeToanueckoe rmocoodue / M. M. JKenesnoB. — Mocksa : MUCHU — MI'CY, 2020. — 46
c. — ISBN 978-5-7264-2193-3. — Tekct : 57eKTpoHHBIA // JlaHb : 3IEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/145102

9. IlepeueHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX 1JISI OCBOEHU S JUCHMILIHHbI
1.https://mww.mongodb.com

2.https://visualstudio.microsoft.com/ru/

3.https://metanit.com/nosql/mongodb/

4.https://ru.omstu.wiki/MongoDB
5. https://www.tutorialspoint.com/mongodb/

6. OmnekrpoHHas  OubOnmoreka  ®PuHaHcoBoro  yHuBepcurera  (Ob)
http://elib.fa.ru/(http://librarry.fa.ru/files/elibfa.pdf)

7. DnextponHo-oubmmoreunas cucrema BOOK.RU http://www.book.ru

8. DneKTpOoHHO-OMONMOTEUHAass  CUCTeMa  «YHUBEpPCUTETCKass  OuOnMoTexa
OHJIAVIH»http://biblioclub.ru/

9. DrekTpoHHO-OMOIMOTEeYHass cucteMa Znanium http://www.znanium.com

10. DneKTPOHHO-ONOIHOTeUHAS cucTemMa U3/1aTeIILCTBA «Jlanpy
https://e.lanbook.com/8.31ekTpoHHO-O0MOIMOTEUHAS cuctema
M37aTeIhCTBA «FOPAM Trhttps://www.biblio-online.ru/

11. Hayunas snekTponHas oudmuoreka eLibrary.ru http://elibrary.ru
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10. MeToauyeckue yKazaHus 1Jis1 00y4alOIIMXCS MO OCBOEHUIO U CHUTIIHHbBI

W3yyeHue AUCHUIUIMHBI TpeOyeT CUCTEMATHYECKOTO M IOCIIEA0BATEIBHOTO
HAaKOIUJICHUS 3HaHUM, CIIEI0BATEIbHO, IPOITYCKU OTIEIBHBIX TEM HE MO3BOJISIOT INIyOOKO
OCBOUTB IPEIMET.

Crynenram HEOOXOMMO O3HAKOMUTBCS:

— ¢ coJiepkaHueM paboueill mporpaMMbl JUCHUILIMHEI (nanee - PITL), ¢ nensamu u
3aJladyaMM JUCLMIUIMHBL, €€ CBS3SAMU C JPYTMMH JUCLMILIIMHAMH 00pa3oBaTEIbHOMN
IPOrpaMMbl, METOJIMYECKUMU pa3padOTKaMH 10 TaHHOW TUCIUIUINHE, UMEIOIIUMHUCS Ha
oOpa3zoBarenbHOM TOpTalie W caidte Kadeapsl, ¢ TrpapuKOM KOHCYJIbTalUN
npenojaBaresieil JTaHHoU KadeIphl.

[Ipu mOArOTOBKE K JIEKLIMOHHBIM 3aHATUSM CTYACHTaM HEOOXOAUMO:

— mepej KakJoM JIeKLKel MpocMaTpuBaTh padouyro MporpaMMy TUCHUILTUHBL, YTO
IIO3BOJIUT COKOHOMHUTBH BpEMs Ha 3alMCBIBAHME TEMBI JIEKIIMH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHyeMOW JIUTEPATYPBHL;

— Ha OTAENbHbIE JEKIIUHA MPUHOCUTH COOTBETCTBYIOIIMI MaTepHall Ha OyMaKHBIX
HOCHTEJISIX, PEJCTABICHHBIN JIEKTOPOM Ha OPTAJIE WU MPUCTAHHBIA HA «3JIEKTPOHHBIH
MOYTOBBIM SAIIMK Tpynnbl» (Tabnuupl, rpaduku, cxemsl). laHHbli MaTepuan Oynaer
0XapaKTEpU30BaH, IPOKOMMEHTHUPOBAH, JIOTIOJIHEH HEMOCPEICTBEHHO Ha JIEKIUH;

— Tepen ouepeIHOM JeKIuel He0OX0AUMO MPOCMOTPETh IO KOHCIIEKTY MaTepHal
npeapayeit gexkuun. [pu 3aTpyiHeHUsAX B BOCIPUSTUN MaTepHraiia Clie1yeT 0OpaTUThCs K
OCHOBHBIM JIMTEPATypHbIM HCTOYHMKAM. Eciam pa3o0parbcs B marepuasie OmsTh He
yAalloch, TO OOpatuTech K JeKTopy (mo rpaduKy ero KOHCYIbTAallMi) WM K
NPenoaBaTeso Ha MPaKTUYECKUX 3aHATUsAX. He ocTaBmsiiTe «OenbIX NATEH» B OCBOCHUU
MaTepuana.

[Ipu MOATrOTOBKE K MPAKTUYECKUM 3aHATHSAM CTYJEHTaM CIIEIYET:

— MPUHOCUTH C COOOW PEKOMEHAOBAHHYIO TMpErnojaBaTeieM JUTEpaTypy K
KOHKPETHOMY 3aHSITHIO;

— JI0 OYEPEAHOI0 NMPAKTUYECKOTO 3aHATUS 110 PEKOMEHIOBAaHHBIM JINTEPATYPHBIM

HCTOYHHUKAM MPOPadOTaTh TEOPETUUECKHUIM MaTEpHal, COOTBETCTBYIOIIEH TEMbI 3aHSATHUS;
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— B HauaJe 3aHATUN 3a/1aTh ITPENOIABATEINO BOIPOCHI [0 MAaTEPHUAITY, BbI3BABILIEMY
3aTPyJHEHHUS B €r0 MOHMMAaHUM M OCBOCHHMM IpU PEUICHUM 3a7ad, 3aJaHHBIX IS
CaMOCTOSITEIIbHOTO PEILLICHHUS;

— Ha 3aHATHM JOBOAUTH KaXIyK 3a/lady [0 OKOHYATEJIbHOTO PpEIICHHS,
JEMOHCTPUPOBATh TOHUMAaHHUE TIPOBEJIEHHBIX PACYETOB (aHAM30B, CUTYaIlui), B Cllydae
3aTpyAHEHHI oOpanaThCs K MpernojaBaTelio.

CryaeHTam, NMpONYCTUBIIMM 3aHATUS (HE3aBUCUMO OT MPUYMH) U HE UMEIOIIUM
BBITIOJTHEHHOTO MTPAKTUYECKOTO 3a/1aHus1, PEKOMEHYETCsl He TI03Ke YeM B 2-HeAeTbHBIN
CPOK SBUTBCA HA KOHCYJIBTALlMI0O K IPENOJABATEII0 M OTYHUTATBCA II0 TEME,
paccmarpuBaeMol Ha 3aHATHU. CTyIEeHThl, HE OTYUTABIIMECS IO KAXIOW HE
npopaOOTaHHON KMMH Ha 3aHATUAX TEME K Hauyaldy 3a4eTHOM CeCCUH, YIYCKaroT
BO3MOXKHOCTb IOJIyYUTh TIOJIO’)KEHHBIE Oayuibl 3a paboTy B COOTBETCTBYIOLIEM
CEMECTpE.

CaMocTosTenbHast padoTa CTYJIEHTOB BKJIIOYAET B CEOsl BBIIIOJIHEHUE Pa3IMYHOTO
poJa 3aJaHuii, KOTOpblE OPUEHTUPOBaHbI Ha Oosiee IIIyOOKOE YCBOEGHHME Marepuaia
nzyyaemMoil aucuuiuinebl. [lo Kaxnod TeMe y4yeOHOW AMCHUIUIMHBI CTyAEHTam
npeiaraeTcs MepevyeHb 3aJaHui 1711 CAMOCTOSITENIbHONW paOOThI.

K BbIONHEHUIO 3alaHWil IS CaMOCTOSITENIbHOM pabOThl  MPEIbSIBISIOTCS
clenymoomuye TpeOOBaHUS: 3alaHus JOJDKHBI HCIOJHATBCA CaMOCTOATEIbHO U
IIPEACTABIATHCS B YCTAHOBJICHHBIM CPOK, @ TAKKE€ COOTBETCTBOBATH YCTAHOBJICHHBIM
TpeOOBaHUSIM IO O(POPMIICHUIO.

CryneHTaMm ciefyeT MpHu MOATOTOBKE K AK3aMEHY MapajljieIbHO NMpopadaThiBaTh
COOTBETCTBYIOIINE TEOPETUUECKUE U MPAKTUUECKUE Pa3Iebl TUCHUILIUHBI, PUKCUPYS
HEsICHBIE MOMEHTBHI JJIs1 UX 00CYK/IEHUS Ha IJIAHOBOW KOHCYJIbTAIIUH.

JIrobast  ¢popma  camocTosiTeIbHOM  pabOThI  CTyJdeHTa  (MOATrOTOBKA K
NPAKTUYECKOMY 3aHSTHIO, BBIIIOJIHEHHE CaMOCTOATENbHOM, KOHTPOJBHON padoT
HAYMHAETCSl C M3YYEHHUS COOTBETCTBYIOLIEW JUTEpaTyphl Kak B OUOIMOTEKE, TaKk U

JI0Ma).
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11. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH
OCyILIeCTBJICHMH 00Pa30BaTEeIbLHOI0 MPOLECCa M0 JUCHMILINHE, BKIIOYas
nepevYeHb HEOOX0AUMOr0 MPOrPAMMHOI0 o0ecriedeHust 1 ”HPOPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM

KoMIuieKT M eH3MOHHOT0 MPOTrPAMMHOI0 00eceYyeHus :

1. Astra Linux Special Edition

CoBpeMeHnHbIe MPogecCHOHANBbHBIE 0a3bI JaHHBIX 1 HHPOPMAILUOHHbIE
CIIPaBOYHbIE CHCTEMBbI:

1. CnpaBounas npaBoBas cucreMa «KoncynbtanTl [imrocy

(http://www.consultant.ru).

2. NudopmanmonHo-00pa3oBaTenbHbli HopTan GUHAHCOBOTO YHUBEPCUTETA. -

https://org.fa.ru, http://campus.fa.ru

CepTl/I(l)l/Il_[l/IpOBaHHbIe nmporpamMmMHbI€ H amnmnmaparTrHbIe cpeacrsa  3alllMThI

uHGopManMU — HE IPETYCMOTPEHO.

12. Onucanue MaTepuaIbHO-TEXHHYECKOIi 0a3bl, HEOOXOIMMOI /1151
OCyIIIeCTBJIEHHSI 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIJINHE

OcBoeHne NUCIUILUIMHBI TIPEIOIaraeT UCIOJIb30BaHUE YUCOHOW ayauTOPUH IS
MIPOBEICHMS JICKITMOHHBIX U CEMHHAPCKHUX 3aHITHH ¢ HEOOXOAUMBIMH TEXHUYCCKUMU
cpencTBamMu (KOMIIBIOTEP, MPOEKTOP, UHTEPAKTUBHAS JOCKA, MPE3EHTAIlMd B CHUCTEME
Power Point, 6aHK 1aHHBIX BHJIEO MO KYpCY), CIIEHUAILHO 000pPYIOBAHHBIEC ayIUTOPUN
U KOMITBIOTEPHBIE KJIACChl C JIOKAJIBHOW CEThI0 M BhIXOAOM B MHTepHeT, a Takke C
npeaycraHoBieHHbBIMUH cucteMamu MS  Word, MS Excel, MS Power Point,
Koncynerant [Ttoc, ["apanr, Internet Explorer.
Ha xoMmmbroTepb! npernogaBaTess U CTYJACHTOB JOJDKHO ObITh YCTAHOBJICHO CJIEIYIONIEe
MpOrpaMMHOE 00ecrieYeHHeE:
1. Oneparmonnas cuctema Windows 7 u BbiiIie.
2. Bpaysep Google Chrom.
3. uctpubyTus s3bika Python 3.4 (unm Gonee mo3aHed Bepcun) Ana-conda 3
4. Ins manunyaupoBanus ¢ daitnamu daiaoBslii MeHexep Far
5. ApxuBarop.
6. [Taker MS Office.
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