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1. HaumMeHoBaHHe NTMCIHUILINHLI

«IIporpammupoBanue Ha si3bikax Python u SQL»

2. IlepeyeHb MIaHMPYeEMbIX pPe3yJIbTATOB OCBOEHHUSI 00Pa30BaTe/bLHOI NMPOrpPaMMbl
(mepeyeHb KOMIETEHIMH) € YyKa3aHHEM HWHAUKATOPOB HUX [JOCTH:KEHHS W

IUVIAHUPYEMBbIX Pe3yJbTATOB 00y4eHH M0 JTUCHMILINHE

Kon HaumenoBanue HNuauxaropsl nocTuzkenusi | Pe3yabrarel o0ydenus (yMeHus
KoMIIeTe KOMIIeTeHIIUH KOMIIeTeHIIUH ¥ 3HAaHHUs1), COOTHECEHHbIE ¢
HIUHU HHIMKATOPAMH JOCTHKEHHUS
KOMIIeTeHIIUH
YK-4 CrnocoGHOCTh 1. Mcnionb3yeT OCHOBHBIE 3HaTh OPMYIBI U UHCTPYMEHTBI
HCII0JIb30BATh METO/BI U CPEJCTBA JUld  pacuera  OIMCATEJIbHOU
IIPUKIIAJHOE HOJy4eHHUs], IPE/ICTABICHUS, | CTATUCTUKM C  MPUMEHEHHEM
IIPOrpaMMHOE XpaHeHHs U 00pabOTKH si3b1Kk0B Python u SQL.
obecrieyeHue npu JTAaHHBIX. YMeTh npuMeHATh (HopMyibl U
pelieHnn MHCTPYMEHTHI u
po¢ecCHOHATIBHBIX HMHTEPIPETHPOBATh OJIY4YEHHBIE
3a1a4 3HAYEHUSI.

2. JIeMOHCTpUPYET BllaJICHUE
poQeCCHOHAILHBIMU
MaKeTaMu MPUKIATHBIX
IPOTPaAMM.

3HaTh, OUONMHMOTEKM U MOIYIU
s3pika  Python mns paboter ¢
0a3aMu TaHHBIX.

Ymerb OIIPEACIIUTD
ONTUMAJIBHBIH AITOPUTM B
3aBUCHMOCTH OT ITOCTaBJICHHOM
3aa4H.

3. Beibupaer HeoOXoamMoe
MPUKIIAJHOE TPOrPaMMHOE

3narb GYHKOUM UM KOMaHJbI
Python u SQL, npumeHuMbIe 1ist

o0ecreyeHre B 3aBUCIMOCTH | aHAIU3a HKOHOMUYECKOM
OT peIaeMoi 3a1auu. uHpOpMaLnH.
Ymerb aHAJIM3UPOBATh

3aBUCUMOCTH U BO3MOXHBIE
CLIEHApUHU Pa3BUTUSI COOBITUN MPU
OKa3aHHM (PUHAHCOBBIX YCIIYT.

4. Vconp3yeT mpuKIagHoe 3HaTh OCHOBHBIE CIIOCOOBI
porpaMMHOe oOecrieyeHue MOCTPOEHUS MIPOTHO30B c
JJI pECIICHU A KOHKPETHBIX HUCIOIB30BAHUEM BO3MOKHOCTEH
MPUKJIAHBIX 3a]1a4. Python.

YMerp NOCTPOWTH MPOTHO3 HAa
OCHOBE aHajau3a MCTOPUYECKUX
JAHHBIX €  HMCHOJIb30BaHUEM
oubamoTek math, Pandas.




IIKH-3 | CnocobHOCTh 1. IlpoBonut c6op, 06paboTky | 3HaTh (GYHKIUU U  KOMaHIbI
OCYIIECTBIATH COOp, | M CTATUCTUYCCKUI aHATH3 Python u SQL, nmpumeHumbie s
00paboTKy U JTAHHBIX JUJIS] pEeLICHUS aHanm3a SKOHOMUYECKOM
CTaTUCTUYECKUI (MHAHCOBO-DKOHOMHUYECKHX | HH(opMaruu
aHaJIu3 JIaHHBIX, 3ajad. YMmerb aHAIU3UPOBATH
MIPUMCHSITh 3aBUCUMOCTH M BO3MOJXKHBIC
MaTeMaTH4eCKHe CLIEHApUHU Pa3BUTUS COOBITUH.
METOMBI JUIS
pelieHus 2 Gopmynupyer 3HaTh, Kak HWHTEPIPETUPOBATH
CTaHJapTHBIX MaTeMaTHYECKUE IIOCTAHOBKU | Pe3yJIbTaThl pacueros,
popeCCUOHANBHBIX | (PUHAHCOBO-PKOHOMHYECKUX | MOJYYEHHBIX C IPUMEHEHHEM
(huHAHCOBO- 3a/1a4, MePEeXOUT OT s13b1K0B Python u SQL
HKOHOMMYECKUX HYKOHOMHYECKUX MTOCTAHOBOK | YMeTh CJlielaTh BBIBOJBI  IIO
3ajad, 3aJa4 K MaTeMaTHYEeCKIM MIPOBEICHHBIM pacueTam
UHTEPIPETUPOBATH | MOJIECTISM.

MOJTyYCHHBIE

pe3yJIbTaThI. 3. CucTeMHO MOAXOIUT K 3HaTh  MeTOmBl  paboTBI  C
BBIOOPY MaTeMaTUYECKUX OTKPBITBIMU UCTOYHHKAMU
METOA0B U HH()OPMAIIMOHHBIX | JAHHBIX.
TEXHOJIOTHH JIJIsl peleHUs YMerb 3arpyxarb JaHHbIE U3
KOHKPETHBIX (pHAHCOBO- Pa3INYHBIX HCTOYHUKOB U
HKOHOMUYECKHUX 33/1a4 B o0OpabaTsIBaTh Pa3HOPOAHYIO
npodeCCHOHATBHON 00JIacTH. | HHPOPMALIHUIO.
4. Ananuzupyert pe3ynbrartel | 3HaTh (QYHKUMM W KOMAaH[BI
MCCJIEIOBAHMUS Python u SQL, npumeHumbIe ist
MaTeMaTHYeCKUX Mojienen aHaIM3a HKOHOMHUYECKON
(MHAHCOBO-DKOHOMHYECKUX | HH(pOpMAITUH.
3ajia4 M JeNaeT Ha UX YMmerb aHATU3UPOBATh
OCHOBAHHHU KOJIMYECTBEHHBIE | 3aBUCUMOCTH M BO3MOJKHBIC
Y Ka4eCTBEHHbIE BBIBOJIbI U CLIEHapHH Pa3BUTHS COOBITHIA.
PEKOMEH/IAINH TI0 TIPUHSTHIO
(MHAHCOBO-?KOHOMHYECKHX
peLIeHU.

IKII-3 | CnocobHOCTh 1. Bnaneer uncrpymentapueMm | 3HaTh, Kak MHTEPHPETUPOBATH
MIPUMEHSITh 0 YIIPaBJICHUIO pe3yibTaThl pacyeros,
WHCTPYMEHTHI JMKBUIHOCTBIO B MOJYYCHHBIX € MpPHUMEHEHHEM
YIPABICHUS rOCYJapCTBEHHOM U s3p1k0B Python u SQL.
JMKBUIHOCTHIO B KOPITOPATHBHOM CEKTOpax YMerb caenatb  BBIBOABI IO

roCylapCTBEHHOM U
KOPIOPaTUBHOM
CEKTOpax
SKOHOMHUKH.

9KOHOMUKH.

MMPOBCACHHBIM pacCyCTaM.

2. JleMOHCTpUpPYET 3HAHUSA
HOPMAaTHBHBIX IPABOBBIX
aKTOB, PETYIHPYIOLINX
OpraHU3aIHI0 YIIPaBICHUS
JMKBUIHOCTBIO.

3HATL METOABl |
00paboTku JTAHHBIX
yIpaBIeHUs JIUKBUIHOCTHIO.
YMeTh TNPUMEHSATH METOIBI H
MOJICIN yIpaBIeHUS
JUKBUJHOCTRIO C  ITOMOIIBIO
si3p1k0B Python u SQL.

MOJCIIN
TUIS




3. [Ipumensier kazHauelickue | 3HATh Ka3HAUYCHCKUE TEXHOJIOTHHU

TEXHOJIOTUH [ 3¢ HEKTUBHOTO YIIPaBICHUS

3¢ PeKTUBHOTO yrpaBICHUS JICHE)KHBIMHU CPEJICTBAMH.

JICHEKHBIMHU CPEJICTBAMH. YMeTh MNPUMEHSTh TEXHOJOTHH
paboThl ¢ 0azamMu JaHHBIX IS
3¢ HEKTUBHOTO yIIPaBICHUS

JCHEKXHBIMU CPEACTBAMU.

3. MecTo JTUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
Huctunnuna «IIporpammupoBanue Ha si3bikax Python u SQL» otHocutces k Lukiy
npoduis (JIEKTUBHBINM) 1O HarpaBieHuio mnoarotoBku 38.03.01 - Dxonommka, OII

«9KoHOMUKA U (puHAHCHY, [Ipoduns: «Ka3Haueiickoe n1emo».

4, O0beM TUCUMILTHHBI(MO/YJISA) B 32a4€THBIX eIUHUIAX U B AKaJeMHYECKHUX Jacax ¢

Bbl/IeJICHUEM 00beMa ayAMTOPHOM (JIEKIMH, CEeMHHAPbHI) U CAMOCTOATE/IbHON padoThI

o0yyarimmxcs
B Groii a6 Bcero Cemectp 6
U/ y4eOHO# padoThl N0 TUCIUITHHE
ry P et (B 3/e 1 yacax) (B yacax)
OO0mast Tpy10eMKOCTb 1M CHUILTHHBI 3/108 108
Konmaxmmuasn paboma —
P 34 34
AyoumopHnuie 3anamusn
Jlexyuu 16 16
Cemunapvl, npakmuveckue 3aHAmMuUs 18 18
CamocrosiTesibHas padora 74 74
KoHntponbnas KoHntponbnas
Bun texymero KOHTpostst
paborta paborta
Bun npomexxyTouHoil arTectanun 3auer 3auer

5. Conepxkanue JUCHUILVIMHBI, CTPYKTYPpHMPOBaHHOe M0 TemMaM (pa3aeiam)
AUCUMILTMHBI C YKa3aHHMeM X 00beMOB (B aKaJeMHUYeCKUX 4acaxX) U BUAOB Y4eOHBIX

3aHATHN



5.1. Conep:xkanue IMCUUNINHBI

Tema 1. IlporpammupoBanue Ha si3bike Python

Cpena mporpammupoBanusi Python. Tumsl mamaeix B Python. Bcrpoennbie u
MOJIb30BaTeIbCKUe (YHKIUU. [IUKIBI W yCIIOBHBIE KOHCTPYKIMM s3bika Python.
Kosnekiuu: cnucku, KOpTeKu, CI0BAPU, MHOKECTBA.

bubmuotexu s3pika Python mist 06paboTku n aHanm3a GUHAHCOBO-PKOHOMHYECKUX
nanHbIX: math, Numpy, Pandas, Matplotlib.

PaboTa co cTpykTypupoBaHHBIMH (haiijlaMyd U TaOJIMYHBIMU JAHHBIMHU C TTOMOIIBIO
oubmoTek Csv, json, xml, xlwings.

OOBEKTHO-OPUEHTUPOBAHHOE TTporpaMmmupoBanue B Python.

Tema 2. TexHnoJsioruu padoThbl ¢ 6a3aMu TaHHbBIX

OcHoBHBIC TIOHATHS U onpeaenacHus s3bika SQL. CTanmapT 1 MoAMHOKECTBA S3bIKA
SQL: DDL, DML, DCL. Co3nanne 00beKTOB 0a3 TaHHBIX: TaOJIUIl, OTPAHUYCHHUH, CBSI3EH,
kimoueid. [IporpammupoBanue ycnosuit Beioopa (WHERE), ucnonb3oBanue rpynnupoBOK
u arperatoB nanHbiXx (GROUP BY), coequnenutii (JOIN, UNION).

bubmmotekn s3pika Python st paboTel ¢ pensiuoHHbIMU Oazamu AaHHBIX: Sqlite3,

SQLAIchemy: ycranoBka, moakiIrouYeHre K 0a3e TaHHBIX U BBIMTOJIHCHUE 3aIPOCOB.

Tema 3. buoamorexka SQLAIchemy u s3bik SQL BhIpakenuii

S3pik SQL-BeIpaxenuit oubamorekn SQLAIchemy (SQL Expression Language).
CxeMa u Tumbl AaHHBIX. MeTamannple W wHUNMaNu3anus Tabnui. Co3gaHue Tabmuil u
OTpaHUYCHUI: MHJEKCHI, IEPBUYHBIC ¥ BHEIITHUE KJII0YH. BeTaBka, 0OHOBJICHHE U yIaJICHUE
JTaHHBIX ¢ TomoIsio SQLAIchemy.

Brinonrenue 3ampocos ¢ momoribio SQLAIchemy: ynpasnenue crondiaMu 3ampoca,
yIOpSA0OYMBaHIE, OTPAaHIUYCHHUE YMCa 3aICeH.

Hcnons3zoBanne BcTpoeHHbIX (yHkumid CYBJ, dunbTpaius, ycioBHbIE METOJIBI.
Hcnonb30BaHue OneparopoB CpaBHEHHUS, apu(PMETUYECKUX M JIOTHUYECKHX OIEpaTopoB.

CoszgaHue Moa3anpocoB U TaOJWYHBIX BeIpaskeHui ¢ moMoinpo SQLAIchemy.
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5.2. Y4yeOHO-TeMaTHYEeCKHI IJIAH

TpynoemkocTh B 4acax
KonrakTHas padora — DopMbI
HaumenoBanue
Ne AyautopHasi padora CamocrosTt TEeKYyLIero
TeM (pa3aesioB)
n/m Bcero CemuHapsl, eJibHasl KOHTPOJIA
JTUCIHUILINHBI Oomas, | Jlekn
i MPAKTUYECK pa6ora ycneBaeMoCTH
BT. U.. uu
ue 3aHATUS
IIporpammupoBan Jomarnue
1. | ue Ha a3BIKE 32 8 4 4 24 3a/1aHus
Python
TexHomoruu Jomaraue
2. pa6OTBI ¢ 0azamu 32 8 4 4 24 3aJaHusa
JTAHHBIX
bubnuoreka
3. | SQLAIchemyu 44 18 8 10 26 Jlomautine
s3pIK SQL 3a7aHUs
BBIPKEHUMN
CornacHo
yueOHOMY
g, | Brerommo 108 | 34 | 16 18 74 | mnany:
TUCIUTLINHE
KOHTPOJIbHAS
pabora
Hroro B % 31 15 16 69
5.3. Copep:xkaHne ceMUHAPOB, MPAKTHYECKUX 3AHATHI
HaumenoBanue Tem | IlepeyeHb BONMPOCOB /sl 00CY:KI€HHSA HA CEMUHAPCKHYX, DopMmbI
(pa3neJioB) NMPaKTHYECKUX 3aHATHSAX, pEKOMEH/yeMble HCTOYHUKHU NpoBeIeHUsl
AUCUMILIHHBI u3 pasaesioB 8, 9 (ykaspiBaeTcsi pazaes U MOPSAKOBBII 3aHATHH
HOMep HCTOYHHUKA)
Tema 1. Bemmonnenne komann B Python B sueiikax iPython, | Jlekuus,
[TporpammupoBanue MMOHUMAaHHE PA3IUYUN MEXAy TUIlaMu JAaHHbIX. OO0paboTka | ceMuHap
Ha s361ke Python. JAHHBIX B KOJUTCKITUSX.
PexoMeHniyeMble HCTOUHUKH:
a) ocHoBHas: 8.1;
0) UnTtepuer-pecypcesr: 9.5, 9.6.
PaGora ¢ 6ubmmotexoit Numpy. Jlekuus,
PexoMeH1yeMble HCTOUHUKH: CeMHUHAp
a) ocHoBHas: 8.1, 8.2;
0) UnTeprer-pecypenr: 9.1-9.5
Pabora ¢ oubnuotekoit Pandas Jlexnus,
PexoMeH1yeMble HCTOUHUKH: CeMHUHAp
a) ocHoBHas: 8.1, 8.2;
0) UnTeprer-pecypenr: 9.1-9.5
Pabora ¢ Oubnmmorekamu Csv, json, xml, xlwings Jlexnus,
PexoMeH1yeMble HCTOUHUKH: CeMHUHAp
a) OCHOBHas: 8.2;
0) Unarepuer-pecypcesnr: 9.1-9.6
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Tewma 2. Texnonoruun
paboThI ¢ 6azamu
JAHHBIX.

OcHOBHBbIE NIOHATHUSA U ollpenenaeHus si3pika SQL.
CBSI3EH, KITIOUCH.

0a3aMM JTaHHBIX.

a) ocHOBHas: 8.1,

0) momoJHUTEIbHAs: 8.5

B) UnTepHer-pecypcesl: 9.1-9.6

Coznanne 00bEKTOB 0a3 JaHHBIX: TAOJIHI], OTPAaHUYEHUH,

bubnuorexu s3pika Python aiis paGoThI ¢ pesIuOHHBIMU

Jlekius,
CEMUHAp

Tema 3. bubnuoreka
SQLAIlchemy u s3b1K
SQL BbIpakeHuil.

Cosznanue u onpeesieHue CTPYKTYPhI TaOIUIT
PekoMeH1yeMble HCTOUYHUKH:

a) OCHOBHas: 8.6

0) monoyiHUTENbHAS: 8.5

B) MnTepuer-pecypest: 9.10

Jlekius,
ceMHuHap

Pabora ¢ 3anpocamu Ha BEIOOpKY, yAaJICHHUE
PexoMeH1yeMbie HCTOUHUKH:

a) ocHOBHas: 8.1

0) monosiHUTENbHAL: 8.5

B) HTepHeT-pecypcesi: 9.6

Jlexnus,
CEMHUHAp

['pynmupoBKa JaHHBIX, COSTUHEHUE TAOIHIIT
PexomeH1yeMble HICTOUHUKU:

a) ocHoBHas: 8.1

0) monoyiHUTEIbHAS: 8.5

B) MnTepuer-pecypcenl: 9.5

Jlexims,
ceMHuHap

6. IepeyeHnb yueOHO-MEeTOAMYECKOT0 OOecIeYeH s I CAMOCTOSTEeIbHON PadoThI

oﬁyqammnxca Mo JTUCIMIIINHE

6.1.

(opMbI BHEAYAUTOPHOI CAMOCTOATEIHLHOU PA0OThI

Hepeqeﬂb BOIIPOCOB, OTBOJIMMbIX HA CAMOCTOATCIbHOC OCBOCHHUEC TUCIUILINHDI,

HaumenoBanue Ilepeyennb BOpPoCoOB, OTBOAUMBIX HA ®opmbl
TeM (pas/iesioB) CaMOCTOSITEIbHOE OCBOCHHUE BHEAyIUTOPHOI
AU CHUILIHHBI CaMOCTOATEIbLHOH
padoThI
Tema 1. O6nactu mpumenenust s3bikoB  Python um SQL. | — H3yUCHHE
[TporpammupoBanue | Mcnonb3oBanue npoueayp U (yHKLIMH, MapaMeTpel U PEKOMEHIOBAHHbIX
Ha s3bIke Python. apryMeHTsl (QyHKIMHA. OObEeKTHbIE-OPHEHTUPOBAHHbIE K 3aHSTHIO
BO3MOXHOCTH B f3bIKax NporpammupoBaHusa. Pabora c JINTEPATYPHBIX
Ko/ulekuusiMu.  PaGora ¢ TaOMMUYHBIMM  JJAHHBIMU. MCTOYHUKOB;
Hanucanue nonb30BaTeabCKUX QYHKIIHH.
Tema 2. Texnonoruu | Mcnons3zoBanue TaOIUYHBIX BBIPAKEHUN M | — paboTa ¢ TEeKCTOM

paboThl ¢ 6azamu
JTAHHBIX.

HacJeIyeMbIX TaOJHI], Omeparuii HaJ MHOXECTBAMU,

peKypcuil,  NPEACTaBICHUN,  PENAKTUPOBAHMUS  C
YCIIOBHSIMU, TPUITEPOB, pa3BOpaYMBaHUS "
CBOpAuMBaHMUs JIaHHBIX, HAOOPOB TPYNIHPOBAHUS.

OnTuMu3anuy OpraHU3alluy BBINOJIHEHHS ONEPaToOpOB
Ha sa3bike SQL B npunoxenusx. Kputepun u apryMeHTsI
IpoIeyp ONTUMU3ALUN

JIEKIAH, pazoop
BOIIPOCOB I10 TeME
3aHATHA;

— H3y4eHHe
PEKOMEHI0BaHHBIX
K 3aHSITHIO
JUTEPaTyPHBIX
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HCTOYHHUKOB;

— BBINIOJIHEHUE
JIOMAIITHETO
3a/laHusl,
MOATOTOBKA K
KOHTPOJLHOU
pabote

Tewma 3. bubnuoreka
SQLAlchemy u
s36IK SQL
BBIPAKCHUI.

HUcnionb3oBanue

SQLAIchemy  mus

TPaH3aKLUHU C B PAMKAaxX CECCHUMU.

OpraHu3alnuunu

— paboTa ¢ TeKCTOM
JIeKIUH, pazoop
BOIIPOCOB T10 TEME
3aHSATHS;

— U3y4yeHHe
PEKOMEHI0BaHHbBIX
K 3aHSATHIO
JIUTEePATyPHBIX
HMCTOYHHUKOB;

— BBINIOJIHEHHE
JIOMAIIHETO
3a1aHus

6.2. IlepeyeHnr BONMPOCOB, 3aJaHMii, TeM /Jsi MOATOTOBKH K TeKYIIeMy
KOHTPOJII0

Ilpumepnvie 3a0anus KORMpPOILHOU PAdOM b

3aganme 1. Nwmeercs ¢aitm B CSV-popmate 00 0OBEKTaX HEABUKHUMOCTH,
cofiepKaiii B oqHOM (paiiyie CBEACHHSI O BIaAENbIlaX, MECTOMOIOKECHHH, MapaMeTpax
o0beKTa (MIoIa/b, YUCIIO KOMHAT, 000pPYyI0BaHUE U T. 1.), OLIEHKaM KBApTUPOCHEMILIUKOB.
CoznaiiTe HOpMAJIM30BaHHYIO PEIIAIIMOHHYIO CTPYKTYPY 0a3bl TJAaHHBIX U IOMECTHTE B HEE
cBeneHrss 00 OO0BEKTax HEIBWKUMOCTH. Bwmomaute SQL-3ampoc: ¢ MOMOIIBIO
TPYNIAPOBKU IMOKAKUTE YUCIO OOBEKTOB KXKIAOW KaTeropuu (I0M, KBapTUpa, HOMEp U T.

J11.) B KQXJI0M paiioHe ropoja.

3ananme 2. imeetcs daitn B CSV-hopmaTe 0 pacTeHHSIX O0TAHUYECKOTO CaJa: perHOH
MPOM3PACTaHKMS B TPHUPOJE, IEPUOJ ILBETCHUSA, THUIl PaCTEHUS (IEPEBO, KYCTAPHUK).
CosznaiitTe HOpMaJIM30BaHHYIO PEISAIMOHHYIO CTPYKTYPY 0a3bl JaHHBIX U IIOMECTUTE B HEe
cenenuss o pacrenusx. C momompio SQL-3ampoca ompenenuTe, B KaKOM MECSIe

paciBeTaeT HauboJbIlee YHCIO PACTCHUIA.



3aganue 3. lmeetcs xxypHan B CSV-popmaTe O MOe3AKax Moab3oBaTeNel cepBHCca
IIpOKaTa BEJIOCHUIIEIOB: CBEACHHUS O HAYaJbHOM M KOHEYHOW CTaHLMIX MapLIpyTa, Bpems
Hayajga ¥ KOHIA NMOE3NKH, TUll kKiueHTa. Co3gaiTe HOPMaJu30BaHHYIO PEISLMOHHYIO
CTPYKTYpy 0a3bl JaHHBIX M MOMECTUTE B Hee CBEACHHUS O moe3nkax. Bemomnure SQL-
3anpockl: 1) MOKaXUTEe JUIMTENBHOCTh C HAKOMUTEIbHBIM HMTOTOM IO IMOE3]KaM,
HayaBmuMcs B uHTepBaiie ¢ 9:00 mo 12:00 B mopsake Bo3pacTaHus BPEMEHM Hadaja
MOE3JKH; 2) MOKAXUTE CPEeIHEE BpeMsl MPOAOLKUTEIBHOCTU MOE3AKH M0 KAKIOM mape
CTaHIUMM OTIPaBJICHUS U HA3HAYEHUS; 3) TOKAXUTE, CKOJIBKO B MMPOIIEHTAX 3aHUMAET BpeMs
KQKJ0M MOE3IKM MEXIy HayalbHOW M KOHEYHOW CTAaHUUSAMU OT CyMMapHOTO BPEMEHH,

3aTPavYCHHOTO Ha BCC ITOC3AKN MCKY CTAaHIIUAMU I[aHHOﬁ IapsbI.

Kpumepuu 6annvnoii oyenku paznudnslx popm mexyuwe2o KOHmpOos ycneeaemocmu
cooepacamecs 8 COOMEemcmayuWux Memoouyeckux pekomeHoayusx Jlenapmamenma
aHanu3a OAHHBIX U MAUUHHO20 00yuenus Dakyrbmema UHGOPMAYUOHHBIX MEXHONOSUU U

ananu3a 60JIbUUX OAHHBIX.

7. MOoHA OUEHOYHBLIX CPEeIACTB /Ui MNPOBeJEHUS TPOMEKYTOUYHOH AaTTeCTANMHU

00y4arIMXxcs M0 JUCUMILTIMHE

IlepeyeHbp KOMIIETEHLIMM C YKa3aHUEM WHIAMKATOPOB HUX JOCTHXKEHUS B IPOLIECCE
OCBOCHHSI 00pa3oBaTelbHONW TMporpamMmbl cofepkutrcs B pasaene 2 «llepedeHn
IVIAHUPYEMbIX Pe3yJIbTATOB OCBOCHHUS 00pa30BaTe/ibHOW MNPOrpamMmbl (NepeveHb
KOMIICTCHIMI) € YKa3aHHEM MWHANKATOPOB MX [JOCTHKEHHMS] U IJIAHUPYEMbIX

pe3yJbTaTOB 00yUeHUS MO0 JUCIUIIHHE).

Tunosbie KOHTPOJIbHBIC 3a/IaHUA UJIH UHBIC MaTE€pHUaJibl, HCOﬁXOl[I/IMbIe AJIS1 OIICHKHU

HHAMKATOPOB JTOCTHKEHUS] KOMIIETEHI[UI, SHAHUWA U YMEHUM
HaunmenoBanue | Unaukaropbl PesyabTaTsl Tunosbie KOHTPOJILHbIE
KOMIICTECHIIMU JOCTHUKCHUA oﬁyqemm 3aJaHudA
KOMIIeTCeHIIUH (Bn1agennsi, yMeHus
U 3HAHUA),
COOTHECEHHbIE C
HHIMKATOpaMH
AOCTUKEHHUS
KOMIIETEHIIUH
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YK-4
Cnoco6HOCTh
UCIIOJIb30BATh
NPUKJIIAJTHOC
POrpaMMHOE
obecrieueHune npu
pelieHnn
podeCCHOHAIIbH
BIX 33]1a4.

1. Ucnonp3yet
OCHOBHEBIE€ METOJBI U
CpEeJICTBA TOTyYEHUS,
MIPE/ICTABIICHHUSI,
XpaHCHUS U
00pabOTKHU JaHHBIX.

3HaTh QopMyIbl U
WHCTPYMEHTBI TSI
pacuera
omnucareJIbHON
CTaTUCTHUKH C
MIPUMEHEHUEM SI3bIKOB

[IpuBenute npumeps! Gopmyi
Y UHCTPYMEHTOB JJIsI pacyeTa
OINMMCaTeIbHOM CTATUCTUKH C
IpUMEHEHHEM s136IK0B Python

u SQL.

Python u SQL.
YMeTb NpUMEHSATH C OMOIIBIO METOZIOB
bopmyIibl 1 OoubnMoTeKH Pandas
WHCTPYMEHTHI U TIOJTYYHTh OIHCATEIHHYIO
HUHTEPIPETHPOBATH CTaTUCTHKY TaOTMYHBIX
MOJTyYCHHBIC JIAHHBIX.
3HAYCHUSI.
2. leMoHcTpHpYyeT 3uaTh 6ubmuoreku 1 | OcobeHHOCTH ~ paboThl ¢
BJIAJICHHE Mozynu si3bika Python | 6ubnmorekamu  sglite u
npodeccuoHaabHbIMU | I paboThl ¢ 6azamu | SQLAIchemy Python.
nakKeTaMu JTAHHBIX.
MPUKJIATHBIX YMeThb onpeaeauTh BriOpatb ONTUMAJTbHBIN
IPOTPaMM. ONTUMAJTbHBIN ITOPUTM COPTHUPOBKH,
QITOPUTM B ONTUMHU3UPOBATh 3alpoC C
3aBHUCHMOCTH OT MOMOIIbI0  WCIOJB30BaHUS
MOCTaBJICHHOU WHJICKCOB.
3aJauu.

3. BeiOupaer
HE0OXOANMOE
MPUKIIATHOE
MIpOorpaMMHOE
obecrnieueHue B
3aBUCUMOCTH OT
peraeMon 3a1auu.

3HaTh QYHKIUU U

KomaH bl Python u
SQL, npumeHnMBbIe
JUTS aHAIT3a

BeimomHUTE 3amrpoc Ha MOMCK
U ot0op (¢uHaHCOBO-
SKOHOMHYECKUX JaHHBIX U3
OTKPBITOI'O HCTOYHHKA, 0asnl

HKOHOMHYECKON JAHHBIX WIIN
nHpopmanuu. CTPYKTYpUPOBaHHOTO aiina.
YMmerh [Ipoananu3upoBathb
aHAJTU3UPOBATH 3aBHCUMOCTh IIEJIEBOTO
3aBUCUMOCTH U nokaszareiast OT MHOXECTBa
BO3MOYKHBIE CIIEHAPUU | TIPU3HAKOB, MIOCTPOUTH
pa3BUTHSI COOBITUI rpadux.

IIPU OKa3aHUU
(MHAHCOBBIX YCIYT.

4. Ucnonb3yeT
NPUKJIAJTHOC
IPOrpaMMHOE
obecrieueHue s
peHIeHI/IH KOHerTHI)IX
NPUKJIAJIHBIX 3a/1a4.

3HATBh OCHOBHBIE
CHOCOOBI OCTPOCHUS
IIPOTHO30B C
UCTIOJIb30BaHUEM
BO3MOKHOCTEN

Python.

Ocy1ecTBUTh BBIOOP MAPHOH,
MHO>KECTBEHHOM, JIMHEHHOMN
HIn HEITUHEHHON
PETPECCUOHHOM  MOJENU B
X0JI¢ aHaJI13a JaHHbBIX.

Ymerb OCTPOUTH
MPOTHO3 Ha OCHOBE
aHagn3a
HUCTOPUYECKHX
JTAHHBIX C
HCIIOJIb30BaHHEM
ouoimorek math,
Pandas.

BpimosHUTE  OPOTHO3  Ha
OCHOBE JAaHHBIX JTUHAMHUKHU
LIEHBI (buHaHCOBOTO
MHCTPYMEHTA.
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INKH-3
CnocoO6HOCTH
OCYIIECTBIISATh
cbop, 0OpaboTKy
u
CTaTUCTUYECKUI
aHAJIN3 JIAHHBIX,
MPUMEHSITD
MaTeMaTHYECKUE
METOJIbI JUIS
pelieHus
CTaHIapPTHBIX
npohecCuoHambH
bIX (PMHAHCOBO-
YKOHOMUYECKUX
3azad,
UHTEPIPETHPOBAT
b TIOJTyYCHHBIC
pe3yIbTaThI.

1. IIpoBoauT cOop,
00paboTKy H
CTaTUCTUYECKHUI
aHaJIU3 JaHHBIX JUIS
peuieHust GruHAHCOBO-
IKOHOMHUYECKUX
3a1ad.

3nate ¢Qynkuuu wu | [IpuBeaute MIPUMEPBI
komaHael Python wu | pyskimuit u  OHOIHMOTEK,
SQL, mnpuMeHHMBIE | UCTIOIB3yEMbI JUISL
TUIst aHayM3a | TIOCTPOCHUS TIPOTHO30B.
SKOHOMUYECKOU

nHpopmanuu.

Ymerb Ha ocnoBe craTtuctuyeckon
aHAJTM3UPOBATh UHPOpPMALIUK O JIMHAMHKE

3aBUCUMOCTH 1
BO3MOJXKHBIE CLIEHAPHH
pa3BUTHSL COOBITUH.

3apaboTHOW Tiatel 3a 2012-
2022 mocTpouTh MPOTHO3 HA
OCHOBE JIMHEHHOHN perpeccuu
Ha mepuon ¢ 2023 mo 2025
TOJIBI.

2. @opmynupyet
MaTeMaTHYeCKUe
HIOCTaHOBKH
(¢uHaHCOBO-
9KOHOMUYECKUX
3aja4, HepexoIuT OT
9KOHOMUYECKUX
HOCTAHOBOK 33/1a4 K
MaTeMaTHYECKUM
MOJIETISIM.

3HaTh, Kak
WHTEPIPETHUPOBATH
pe3yNbTaThl PacCyeTOB,
MOJIYYEHHBIX C
MIPUMEHEHUEM SI3bIKOB
Python u SQL

Onwumute OCHOBHBIE
uHcTpymeHnTsl Python u SQL,
KOTOpBIE cleyer
HCTIONIb30BATh ISt

UHTEPIPETALMHN PE3YIIHTATOB
pac4€ToB.

YMeTh caenaTth
BBIBOJIBI 110
MPOBEJICHHBIM
pacueram.

JlaHbI UCTOPUYECKHE JTaHHBIC
0 TIpOoJIaXkKaX aBTOMOOMIIEH 1O
MapkaM M KaTeropusim
nokymnareneid.  Onpenenutsb
HI0JIb30BATEIIbCKHE
OpCANOYTCHUA MapokK
aBTOMOOMWJIE C  TOMOMUIBIO
3ampoca Ha s3b1ke SQL.

3. CucremMHo
MOAXOAUT K BEIOOPY
MaTeMaTHYeCKUX
METOJIOB U
UH(OPMaIIMOHHBIX
TEXHOJIOTUH IS
pElIeHUs] KOHKPETHBIX

3HATH METOJbI
paboThI C OTKPHITHIMU
HUCTOYHHUKAMH
JIAHHBIX.

[TpuBenute MIPUMEPHI
NCTOYHUKOB JaHHBbIX,
KOTOpBIE MOKHO
00pabaThIBaTh c

IpUMEHEHHEM s13bIKOB Python

n SQL

YMmers 3arpyxarb

I[aHLI HCTOPHUYCCKUC JAHHBIC

(¢uHaHCOBO- JTAHHBIE U3 0 Ipoja)kax aBTOMOOMIIEH.

DKOHOMMYECKHUX 3a/1a4 | pa3TUYHbIX Cnporuosupyiite copoc (B

B IPO()ECCUOHATBHON | HCTOYHUKOB U pyOisiX) Ha aBTOMOOWMJIM B

o0nacTH. o0pabaTbIBaTh 3aBUCHUMOCTH oT nux
Pa3HOPOAHYIO XapaKTEePUCTHK.
MH(OPMALIHIO.

4. Ananusupyer 3HaTh QyHKIUU U [lepeuncnure ¢yHKIUU U

pe3yiIbTaThl KomaH bl Python n komaHabl Pyhon s pacdera

MCCJIEJIOBAHUS SQL, npumeHnMEBIe JTUCTIEPCUH,

MaTeMaTHYECKUX JUIS aHATTN3a MaTeMaTHYeCKOro OKUAAHUS,

Mojieneit puHaHcoBo-
HKOHOMHMYECKHX 3a7a4
U JIeNaeT Ha uX
OCHOBaHUU
KOJIMYECTBEHHBIEC U
Ka4CCTBCHHBIC

SKOHOMUYECKON KOppEIALNH.

uHpOpMalKH.

Ymers nonydats u Ha ocHoBe ananmm3sa cBeneHus
UCIIOJIb30BaTh 0 OpOHUPOBAaHUH
MaTEeMaTHYECKHE HEIBW)KMMOCTH, PacCUuTanTe

MoJieTi (PMHAHCOBO-

MCPBI B3aWMOCBA3U MCKOAY

12




BBIBOJIBI U YKOHOMUYECKUX MIOJIOM, BO3PAcCTOM M CpenHei
PEKOMEH 1Al H 110 JTAHHBIX. CTOUMOCTBIO OpOHHMPOBaHWUS,
TPUHSIITHIO ucrob3ys 3anpockl SQL wmm
(dbrHaHCOBO- ¢byukuuu Python.
YKOHOMUYECKUX
pelIeHUI.
MKII-3 1. Bnaneer 3HaTh, KaKk WmnoptupoBath B  JaTacer
CnocoO6HOCTH WHCTPYMEHTAPUEM 10 | HHTEPIPETUPOBATH Python/ Ta0IHITy SQL
MPUMCHSITh YIIPaBICHUIO pe3yJbTaThl PACYETOB, | JaHHBIE KOTUPOBOK aKLIUU C
UHCTPYMEHTBI JMKBUIHOCTBIO B MIOJTYYCHHBIX C oupxu u paccumuTarh
yIpaBJICHUS rOCy/IapCTBEHHOM U MIPUMEHEHHUEM SI3BIKOB | OMUCATEIIbHYIO CTATUCTHUKY.
JUKBUIHOCTBIO B | KOPIIOPATUBHOM Python u SQL.
TOCYJapCTBEHHOM | CEKTOpaxX SKOHOMHUKHU. | YMeTh CIelaTh B yem mpeumymiectBa u
¥ KOPIIOPaTUBHOM BBIBOJIBI 110 HEJIOCTATKU pa3IMYHBIX
CEKTOpax MIPOBEICHHBIM QITOPUTMOB COPTUPOBKHU?
9KOHOMUKH. pacyeram.

2. JlemoHCTpHUpYET
3HAHMS HOPMATHBHBIX
NIPaBOBBIX AKTOB,

3HATh METOIBI U
MoeNn 00paboTKH
AHHBIX IS

I[aHI)I HCTOPUUYCCKUEC JAaHHBIC
0 IpoJlaXkax HEIBUKUMOCTH.
BrinosiHuTe MOAENIMpPOBAHUE

pEryIMpyoIuX yIpaBJIEHUS JAHHBIX U COCTaBbTE IIPOTHO3

OpraHu3aIUIo JMKBUAHOCTBIO. POJIaXK.

yIpaBJIEHUS YMmers  npumensats | [IpuBeaute IIPUMEPBI

JMKBUIHOCTBIO. Meronsl u  Mojenu | pyHkuui u komang Python u
yIpaBIeHUS SQL, npuMeHUMBIX A
JMKBUAHOCTBIO c | aHanm3a YKOHOMHYECKON
MOMOILBIO A3BIKOB | MH(OpMaIuu
Python u SQL.

3. Ilpumensier 3naTh ka3Hauelickue | [IpuBenure IIPUMEPBHI

Ka3Ha4yeHCKue TEXHOJIOTUH bynkuuit u komang Python u

TEXHOJIOTHH JIJIsI 3¢ pexTUBHOTO SQL TUTSt MOCTPOEHUS

3P HEKTUBHOTO yIpaBJIEeHUS IPOTHO30B.

yIIpaBJICHUS JICHES)KHBIMHU

JICHEKHBIMU CPEICTBAMHU.

CpEJICTBAMU. Ymern MPUMEHSATH | BBITOTHUTH pacdet
TEXHOJIOTUN PabOTHI C | HEOOXOIUMBIX MHBECTHIMN C
0a3aMy JAHHBIX JUISI | IOMOIIBIO byHKIUH — W©
3P HEKTUBHOTO TaOJIMYHBIX BBIPAXEHUI
yIpaBiIeHUS si3p1ka SQL.

JICHEKHBIMU
CpelICTBaMHU.
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Ilpumepnuwie 3a0anusn 011 nOO20MOBKU K 3a4emy

IMpumep 1.

[Ipoananu3upyiite UHPOPMAIIMIO O COLHUATBHO-DKOHOMHUYECKOM  IOJOXKCHUH
PETHOHOB:

1) 3arpysure B maracer Pandas maHHbIe O KOTHPOBKax S5 akKIWi 3a TEpBOE
nonyroaue 2020 roga

2) Cosnaiite pyHKIHIO, KOTOpas GopMUpYeET ciydaitHbie 5 yucen ot 0 1o 1, Takum
0o0pa3oM, 4yTOObI BCE OHU OBUIM MOJIOKUTENBHBIMA U B CyMME AaBaiu 1. Oto OyayT nonu
akuuii B moptdere neHHsix oymar. Beero nyxxno chopmupoars 1000 Takux noprdeneit.

3) 3Badukcupyiite CTOUMOCTh TOPTdens IeHHbIX Oymar - 10 muH. py0. s
kaxxaoro u3 1000 HabopoB onpeennTe, CKOJbKO aKIUA KaXA0T0 SMUTEHTA HYKHO KYITUTh
B KaXXJI0M TlopTderie, opueHTUpysach Ha KOTUPOBKH 3 siuBaps 2020 r.

4)  ns xaxmoro Habopa 1Mo TaHHBIM 3a IIEPBOE MOIYTOAUE PACCUUTANTE CPEIHIOKO
THEBHYIO JJOXOJAHOCTh U BOJATHIIBHOCTh

5) Onpeaenute moptdeslb ¢ MHUHUMAJIbHON BOJATWIBHOCTBHIO. Kakas y Hero
CpeIHETHEBHAS IOXOTHOCTh?

IMpumep 2.

baza maHHBIX COAEPIKUT TAOIUIIBL:

Tosap (Kox ToBapa, Hazpanue toBapa, [lena)

Knuent (Koa knuenta, @amunus, Jara poxxaenus, ['opon)

3aka3 (Kop 3akaza, Kog ToBapa, Kox knuenta, KomnuectBo ToBapa, [lata 3akasa).

1. Hamwmcarp 3amnpoc ais BeIBOJa MH(OpMAIMU MO 3aKa3zaM, CIEIaHHBIX TMOCIE
3aJaBaeMoil JaThl, 0€3 HCIOJb30BaHUS B 3alpoce KIYEBOro cjoBa join. BriBectu
Haszpanue ToBapa, Illena, ®amunus, ['opon, Konumvectso ToBapa, Jlata 3akasa.

2. Hanmucate 3anpoc nis BeiBoga nHpopmaruu no Knueraram, KoTopble HUKOTIa

HE JieJanu 3aka3oB. BeiBecTu paMuiiiy KIMEHTOB.
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1
2
3
4
S.
6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

1.
2.
3.
4.
S.
6.
7.

Ilpumepnuie sonpocwt 011 nOO20MOBKU K 3auemy

SA3eix Python

. BctpoeHHbIe uncioBbie TUITHI s3b1ka Python.
. Cniucku. Co3nanue, OCHOBHBIE OMEpaIIvH.
. OCHOBHBIE METO/IbI CIIUCKA.

. KOpTC}KI/I. COS,ZIaHI/IG, OCHOBHBIC MCTOJIbI U OIICPpAllUN.

CrnoBapu. Co3gaHue, OCHOBHBIE OllEpaliy.

. MGTOIIBI JJIsA pa6OTI>I CO CJIoOBapsMu.

. MuoxectBa. Co31aHie, OCHOBHBIE METOJIbI U OTIEPALIHH.

[Tepemennsie. IIpaBuna nMEHOBaHUS TIEPEMEHHBIX.
Jlunamuyeckas TUIHA3AIHSI.
OnepaTopbl CpaBHEHHSI U JIOTUYECKHE ONEPATOPHI.
WNucrpyknus if...else.
Nuctpykuus nukia while.
WNuctpykuus uukia for.
Co3znanue v BbI30B (DYHKITHH.
Ilepenaua apryMeHTOB (YHKITHUIO.
Mopynu. Uactpykuuu import u from.
Monynu 6ubmmnorexku Numpy
Monynu 6udnrorexu Pandas
Monynu 6ubanorexku Sklearn

S3bik SQL
Tunel tanHbIX. PekoMeHaayuuy mo UCIoab30BaHUIO.
[IpeoOpa3zoBaHue TUTIOB JaHHBIX.
OyHKIUH A1 pabOThI C TUIIOM JaTa/Bpemsi.
OyHKIUY 1151 pa0OTHI CO CTPOKOBBIMH MIEPEMEHHBIMU.
[Ipocroe Beipaxkenue Case.
[TouckoBoe Beipaxenue CASE.

VYcnoBHas koHCTpyKuws IF.
15



8. Iluxn WHILE.

9. Co3nanue M UCTIOJIB30BAHUE XPAHUMBIX MPOIICIYD.

10.
11.
12.
13.
14.
15.
16.
17.

Co3nanue 1 UCIojb30BaHue (PYHKITUH.

Cozpnanue U UCNoab30BaHUE TPUTTEPOB.

Coznanue Tabnuil u cBs3eid. Orpannuenus. PekypcruBHas CBsI3b.

BBoj 1aHHBIX B TaOJINIGL.

Hcnonp30oBanre B 3ampocax TPYMITUPOBKH M CTATUCTUYECKUX (DYHKITHA.
Hcnonb3oBanue B 3ampocax ornepanuii CoeTMHEHUS.

CocTtaBHBIC COCTMHEHHUS.

Hcnonp3oBaHre 1moa3amnpocoB  (IIOJ3ampochl, BO3BpAIIAOIIAE OJIHO

MHO>KECTBO 3HAYCHUI).

18.
19.
20.
21,
22,
23.

Casi3aHHbIe (KOPPEIUPOBAHHBIC) MO3AMPOCHI.

TabnuuHslii moa3anpoc (TabJIMYHbBIE BRIPAXKEHUS).

AJIBTepHaTI/IBHOG HCII0JIb30BAaHUE COCTUHECHUM U IIoA3aIIpoOCOB B 3aIIpOcCax.

Onepanyu HaJ MHOXKECTBAMU
Co3panue U uCnoab30BaHUE MPEACTABICHUM.

Uckmouenus ouommotexkn SQLAIchemy.

501041

8. IlepeyeHb OCHOBHO¥ U IOTOJHUTEIbHOI Y4eOHOI JINTEPaTypPbl, HEOOXOAUMOM 115

OCBOCHUA JUCHMILJINHBI

OcHoBHas JuTEparypa:

1. Konpaes, B. JI. CTpyKTypbl U anropuTMbl 00paOOTKU JAHHBIX : yueOHOE TocoOue
/ B. 1. Konnaes. - Mocksa : PUOP : UHDPA-M, 2021. - 296 ¢. - ObC ZNANIUM.com. -
URL: https://znanium.com/catalog/product/1230215 (mata o6pamienus: 09.06.2023). —

TeKCT : DJIEKTPOHHBIN.

2. Konnpamos, 0. H. Ananu3 ganapIx 1 MamuHHOEe 00y4yeHue Ha miatdopme MS

SQL Server: yueonoe nocodue / FO. H. Konapamos. — Mocksa : Pycaiinc, 2020. — 303

c. — Tekcr :

HenocpenacTBeHHeii. — To ke 2023. — ObC BOOK.ru. — URL:

https://book.ru/book/947076 (mara obpamenus: 09.06.2023). — TekcT : 3IEKTPOHHBIHA.
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JlonoJIHUTe IbHAA JIUTEepaTypa:

3. Makkunnw, Y. Python u ananms nanseix / Y. Makkuaan. — Mocksa : JIMK-Ipecc,
2015. - 482 c¢. — Tekcr : HenocpencTBenubi. - To xe. - ObC ZNANIUM.com. - URL:
http://znanium.com/catalog/product/1027796 (mara ob6pamenus: 09.06.2023). - TekcT :
AIEKTPOHHBIN.

4, Kongpamos, F0. H. A3pik SQL. CO0pHUK CUTyaIlMOHHBIX 3a7a4 IO JUCIUIIIMHE
«ba3pl manHbIX : ydyeOHO-mpakTuyeckoe mocooue / FO. H. KongpamoB. — Mocksa :
Pycaitnac, 2021. — 125 ¢. — 3BC BOOK.ru. - URL: https://book.ru/book/942020 (mata
obparienus: 09.06.2023). — TeKCT : 3IeKTPOHHBIH.

5. Kongpamos, 0. H. DddexktuBnoe ucnonpzoBanue CYBJ[ MS SQL Server:
yueGHoe mocobue/ FO. H. Konnpamos. — Mocksa : PYCAMHC, 2017. -128 c. — Tekcr :
HenocpeactBenHsblit. — To xe. - OBC BOOK.ru. — URL.: https://www.book.ru/book/927673

(marta oopamenus: 09.06.2023). — TekcT : 3IEKTPOHHBIH.

9. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUOHHOM ceTH

«/HTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMS AU CIIUTIIUHBI

1. ba3oBbIi 31E€KTPOHHBIN YUeOHBIN KypC « AJTOPUTMBI U CTPYKTYpPHhI IaHHBIX B
s3bike Pythony, https://campus.fa.ru/course/view.php?id=20758.

2. DNeKTPOHHBIN y4eOHbIN Kypc «MapadoH JaHHBIX: TepBO€ 3HAKOMCTBO ¢ SQL u
Pythony. https://stepik.org/course/105359/promo.

3. UadopmannonHo-o0pa3zoBaTeIbHbIN MOpTaT OUHAHCOBOTO YHUBEPCUTETA MIPU
[MpaBurenbcTBe Poccuiickont deneparuu org.fa.ru

4. OnextponHas oubnnoreka @uHancooro yausepcurera (3b) http://elib.fa.ru/

5. DnexTponHo-6ubmroreunas cucrema BOOK.RU http://www.book.ru

6. DnekTpOHHO-OMOIMOTEeUHAsA CUCTEMA «Y HUBEPCUTETCKas OMbiInoTeka
OHJIAMH» http://biblioclub.ru/

7. DnekTpoHHO-O0MOIMoTeUHasd cucremMa Znanium http://www.znanium.com

8. DiekTpoHHO-6ubIHOTeYHas cucTeMa n3aarensersa «FOPAWTY https://urait.ru/

9. DnexkTpoHHO-OMOMMOTeUHas cucTemMa u3areiabcTa [IpocexkT

http://ebs.prospekt.org/books
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https://campus.fa.ru/course/view.php?id=20758
http://portal.ufrf.ru/

10. DnexkTpoHHO-OMOIMOTEUHAsA cUcTeMa u3aareabcTBa Jlans https://e.lanbook.com/

11. JlemoBas onmaitH-6nomoTeka Alpina Digital http://lib.alpinadigital.ru/

12. DnexTponHas 6ubnuoreka M3nareabckoro goma «I'peOCHHUKOBY
https://grebennikon.ru/

13. Hayunas snexktponHas 6ubnuoteka elLibrary.ru http://elibrary.ru

14. HanmoHasibHast eKTpoHHas oubaunoTeka http://H36.pd/

15. Python Data Analysis Library [OnexTpoHHbIN pecypc]: cailT. — Pexxum
nocryma: http://pandas.pydata.org/

16. Python Documentation [3nekTpoHHBIN pecypc]: caliT. — Pexum goctyna:
http://python.org/doc/

17. Python Standard Library [3nexTpoHHbIN pecypc]: cailT. — Pexxum gocryna:
https://docs.python.org/2/library/

18. OdunmaneHbii caiT mpoaykTa https://www.python.org/

19. Ynpaxuenus mo SQL www.Sql-ex.ru

10. Meroanuyeckue yKazaHusi JAJsi 00y4AOIIHUXCS M0 OCBOEHHIO TUCIIUTIIMHBI
Metoauueckue ykazaHus sl 00y4aronuxcsi 0 OCBOCHUIO JUCHUTUIUHBI (KOMILIEKC
pEKOMEHJAIM ¥ Pa3bACHEHWM, TO3BOJISIONIMN CTYJAEHTY ONTHUMAaJIbHBIM 00pazoM
OpraHU30BaTh MPOIECC M3YUYCHHUS y4eOHOTO Marepuaia JUCIMIUIMHBI) MPECTaBICHbI B
VY4eOHo-opraHu3almoOHHOM KOMIUIEKCE JJIsl JUCHUIUIMH J{emapTaMenTa aHaau3a JaHHbIX U
MalTMHHOTO OOYyYeHUs, pa3MelIeHHOM Ha cTpaHulle [lemaprameHTa aHanu3a JaHHBIX U

MAaIlIMHHOTO 00y4YeHus caiiTa @MHAHCOBOTO YHUBEPCUTETA.

11. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOTHI, MCIIOJb3yeMbIX IIPH OCYIIECTBICHUHU
00pa3oBaTeJbHOr0 Mpouecca Nmo JAMCUMIUIMHE, BKJKYas NepedyeHb Heo0X0AuMOro

IporpaMmMHOro ob0ecrneyeHus U I/IH(l)OpMaIII/IOHHbIX CIIPABOYHBIX CUCTEM

11.1. KoMmiekT JTUIIeH3MOHHOTO TPOTPaMMHOTO 00eCTIeUeHUSI:
1. Astra Linux, Libre Office
2. FOnutep HoyTOyk B cocTaBe nakeTa nporpaMMm AHAKOH/A.
3. CYBJ SQLite
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4. AutuBupyc Kaspersky

11.2. CoBpemennble mpodeccHoHaIbHbIC 0a3bl MaHHBIX W WH()OpPMAITMOHHBIC
CIIPaBOYHBIE CUCTEMBI:
1. UndopmanmonHo-npaBoBas cuctema «Koncynprant [lmocy
2. UudpopmanronHo-npaBoBas cuctema «['apanr»

3. DnexrponHas sHimKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4.Cuctema  KOMIUIEKCHOTO  packpeitusi ~ uHpopmaumun  «CKPUH» -

http://www.skrin.ru/

11.3. CepruduuupoBaHHble MNPOrpaMMHBIE M aNMapaTHbIE CPEJCTBA 3allUThI

MH(pOpMaIUK - HE IPEAYCMOTPEHBI.

12. Onucanue MaTepruAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM JISI OCYIIeCTBJIEHUS

Oﬁpa3OBaTeJILHOFO nmpomecca 1mo IMCuMIJInHe

KOMHBIOTGpHBIfI KJI1acc, OCHaIHéHHBIﬁ CUCTEMOU AUHAMHUYCCKOI'o ITPpOCHHUPOBAHUA.

JaHHasd AUCHHUIUIMHA aJallTUpOBaHA IJIA CTYACHTOB C OIrpaHMYCHHBIMH BO3MOKHOCTSMU

3JI0POBBSI.
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