denepajibHOE TOCYIapCTBEHHOE 00pa30oBaTe/IbHOE OK0/IKETHOE YUpPe:KIeHue
BBICILIEr0 00pa3oBaHus
«OPUHAHCOBbBIM YHUBEPCUTET

TP TIPABUTEJbCTBE POCCUMCKOMN ®EJIEPAIIUN»
(PuHAHCOBBIM YHMBEPCHUTET)

Apociaasckuil puiinaa OUHyHHBEpPCUTETA

Kadenpa «Ixonomuka u GpuHaAHCHI»

COI''TACOBAHO

YTBEPHIAIO
Hupexrop

Sipocnasekoro ¢uinala

Dy HYHH Bf.‘p(. nrera

Z/ B.A. Ksawa

«09» urons 2026 r. «16» urons 2026 r.
Astop: O.B. KapraieBa

IMPOTPAMMUMPOBAHUE HA A3BIKE PYTHON U SQL

PabGouyas nporpaMmma IuCHUIINHBI
38.04.01 «OxoHOMMKA», MarucTepckas nporpaMma
«DUHAHCOBBIN aHAJIN3 U OLICHKA MHBECTULIMOHHBIX PELIEHUI»
(ounas popma 00yueHus)

Pexomenoosano Yuenvim cosemom Apocnasckozo guruana Qunynueepcumema
(npomoxon Ne 6 om 16.06.2026)

O0obpeno kagpedpoti « IKOHOMUKA U PUHAHCHLY
(npomoxon Ne 6 om 04.06.2026)

Spocaasiab 2026

1



COJIEPXXAHUE
1. HaMEHOBAHME TUCIIHIIIIIIHBL. .. uvvvveeeeeeesssiissssreseeesssssssssssssesssesssssssssssesssssessssissssssssssesessssssssrsseneses 3
2. IlepedyeHpb IUTAHUPYEMBIX PE3YJbTATOB OCBOCHHS 00pa30BaTEIbHOW IMPOrpaMMmbl (IIepeYeHb
KOMIICTCHIIMI) C yKa3aHWEM HWHIUKATOPOB HX JIOCTMDKCHUS W IUTAHUPYEMBIX Pe3yJbTaTOB
OOYUCHUS TIO JTHCTIHTIITHIHE .. .uvvveastveessteeesstesesssesesstesssnsesesssessssseessssessssseessssessssesssssessnssessnsesssnssssnsnes 3
3. MecTo TMCHHUIIIMHBI B CTPYKTYPE 00Pa30BATCIBHOM MIPOTPAMMBI .....vvvevveeseeesseessseesseesssesssnesnees 4
4. O0beM AWCHMIUIMHBI (MOAYJS) B 3a4CTHBIX CIUHHUIAX M B aKaJEeMHYECKMX Yacax C
BBIICJICHHEM oOObeMa ayJuTOpHOM (JIGKIIMHM, CEMHHApbl) W CaMOCTOSATEIBHOW pPabOThI

00YYAIOITUXCS (B CEMECTPE, B CECCHEO) .uvvreurrrerureresstesesssesssssesssssesssssesssssesssssesssssesssssesssssessssssssnsees 5
5. CopepxaHue IUCUUIUIMHBI, CTPYKTYPHUPOBAaHHOE IO TemaM (pa3ziesiaM) AUCHUUIUIMHBI C
yKa3aHUuEM UX 00BEMOB (B aKaJIeMUYECKHUX YacaX) U BUJIOB YUCOHBIX 3AHATHM ...ovvvveeervversrireennenes 5
5.1. CONEPIKAHME TUICHIHATIITIHBI «...vvvvveesssteeeessstneeesansssesessnstnsessssssssessasssssessssssseessassnseesasssneesssnsnneeenns 5
5.2. YUCOHO-TEMATHUCCKIIM TIITAH .....veeueeesreessreasseessneaseessneeseessssaseessseaseessneasseessneessesssneansessnnesnnes 6
5.3. ConeprkaHre CEMUHAPOB, MPAKTUUCCKUX BAHATHI] ..vvvvveesiiireeessiiiieessirneeesssisneesssssnneessssseneenns 7
6. IlepedueHp y4eOHO-METOAMYECKOrO oOOecrmeueHus: [Uisi CaMOCTOSITENIbHON  paboThl
OOYYAFOTIIUXCS TIO JICIIATIIIIIHE . ... eesvveeuteesreesseessseasseessseaseessseesesssseesseessseeaseeasseesneeanneeaseeanneennneannis 8
6.1. Ilepeyerbp BOMPOCOB, OTBOJMMBIX HAa CAMOCTOATEIHLHOE OCBOCHHE AUCUHUIUIMHBI, (HOPMBI
BHEAYIUTOPHON CAMOCTOATEITBHOM PAOOTBL. .. cevveeuieesiriatiesireasseessseesseessseessesasneesseessneesseeaneesnnesnnes 8
6.2. [lepeuenb BONPOCOB, 33JaHUM, TEM AJIs1 HOJATOTOBKU K TEKYILIEMY KOHTPOIIO ...ccvvverveererennne 9
7. ®oHA OIICHOYHBIX CPENICTB AJISl MPOBEACHUS MPOMEKYTOUHOM aTTecTaluu 00ydaroluxcs Mo
D105 (0300700010705 (<P TTRTTT 15
7.1 IlepedeHb KOMIETEHIIUN C YKa3aHUEM MHAMKATOPOB UX JOCTHUKEHHS B MPOIECCE OCBOCHHUS
00PA30BATCITEHOM TTPOTPAMMBL .....vvtestvtesstetesstesesssesessseeesssesssssesssssesssssesssssesssssesssssessnssssssssessnssessnes 15
7.2. TumoBble KOHTPOJBHBIC 33JaHUS WU WHBIE MaTepHalbl, HEOOXOIHWMBIE NJS OLCHKHU
WHAUKATOPOB TOCTHXKEHUS KOMIETCHIUN, YMEHUN M ZHAHKH ...ccvveeuvieiiieiiiiesiieeiee e 15

7.3. CoOTBETCTBYIOIIME NPUKA3bl, PACIOPSLKEHUS PEKTOpaTa O KOHTPOJIE YPOBHS OCBOCHMS
JUCLHUIUIMH ¥ ¢(hOPMUPOBAHHOCTH KOMIETEHIMH cTyAeHToB.Omuodka! 3akaaaka He onpeesieHa.
8. IlepeyeHb OCHOBHOM U JIOMIOJHUTEIBHON y4yeOHOM InTepaTypbl, HEOOXOIUMOMN Il OCBOECHUS

D104 0030070010705 025 (O 19
9. [Ilepeuenp pecypcoB HWH(MOPMALMOHHO-TEIEKOMMYHHKAIIMOHHON ceTn  «MHTepHeT»,
HEOOXOIUMBIX JUISI OCBOEHUS JUCIIHIIIHHDBL. .......cceeeiiieeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e 19
10. Meroaunueckue ykazaHus A 00yYaIOUXCS 10 OCBOCHUIO JUCIIUTIIIHHBI ....vevveeivernreeenens 20

11.IlepeueHr ~ MHPOPMALMOHHBIX  TEXHOJOTHH, HCHOJB3YEMBIX MPU  OCYIIECTBICHUHU
o0Opa3oBaTeNbHOrO  Tpoliecca MO  JAMCHUUIUIMHE, BKIOYas IepedyeHb HEeOoOXOJUMOro

IPOTPaMMHOTO 00ecrieueHHsI U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM ....vvirvverviririireenesirenneas 20
12. Onucanue MaTepUATbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM M  OCYIIECTBICHUS
00pa30BaTENLHOTO MPOLECCA IO TUCIIUTITIHE . ... evvvervieeeteesresieesieessesieesbeanesseesnee s sseesneesnessnesneas 21



1. HammeHoBaHUe TUCIANJIMHBI
Huctumnna b.1.2.2.2.5. «IIporpammupoBanue Ha si3bikax Python u SQL».

2. IlepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB OCBOEHHUSI 00pa30BaTeJbLHOI
NPOrpaMmel (mepevyeHb KOMIICTEHIIHI) ¢ YKa3aHHEM MHAUKATOPOB MX 0CTH-
JKeHHS U IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHsI M0 AMCHUILIIMHE

Hucrumnna «IIporpammupoBanue Ha si3bikax Python u SQL» obGecnieunBa-
eT GOopMUPOBAHUE CIICTYIONTUX KOMIIECTSHITUH.

Tabmuma 1-CTtpykTypa TUIaHHUPYEMBIX pPe3yJbTaTOB OOYYCHHS IO TUCITU-

IIJINHE
VIHmKaTOpbI Pesynbrarsl 06yquH;f (ymeHnus
Kon Haumenosanue HOCTHKEHHS Y 3HaHUs), COOTHECEHHBIE C
KOMIIETEHIIUU KOMIIETEHIIUH KOMITETEHIMSIMUA/ MHAUKATOPAMH
KOMIIETEHIIUU
JIOCTHKEHUS] KOMIIETEHIIUU
[1KH-3 Crocobnocts mipu- | 1. Ilpumensier co- | 1.3HaTh: QyHKIMU U KOMaHIBI
MEHSTh HMHHOBalM- | BpeMeHHble Mate- | Python m SQL, mpumenumsie
OHHbIE TEXHOJIOTUH, | MAaTHYECKHE MOje- | Ul aHaliu3a SKOHOMUYECKOU
METO/bl CHCTEMHO- | JU W HHpOpMauu- | HHOOPMAIHH.
ro aHaJu3a U MoJie- | OHHbIe TexHosioruu | 1.Ymerb: aHanu3upoBaTh 3a-
JUPOBAaHUSA OHKOHO- | Ul  IPOTHO3MPO- | BUCUMOCTM U BO3MOJKHBIC
MHUYECKUX TMpoIec- | BaHUS TEHACHIMH | CLEHapUH pPa3BUTHS COOBITHH.
COB IIPU IIOCTAHOB- | IKOHOMHUYECKOTO
K€ M PEILEHUU 3KO- | DPa3BUTHS, PELLICHUS
HOMMYECKHX 3a7a4 9KOHOMMUYECKUX
3aad Ha Makpo-,
ME€30- U  MHKpO-
YPOBHSIX,  OLIEHKH
MOCJIEACTBUN TIPHU-
HUMaeMBbIX YIpaB-
JIEHYECKUX  pelle-
HHUM. 2.3HaTh: Kak HWHTEPIPETUPO-
2. VYMeer paHXH- | BaTb pE3yJbTaTbl pacyeToB,
poBaTh  CTpaTerd- | MOJYyYEHHBIX C IPUMEHEHUEM
yeckue M TakTuude- | s3bikoB Python u SQL
CKHE€ LIETU HKOHO- | 2.YMeTb: clienarh BBIBOABI IO
MHUYECKOTO pa3BH- | MPOBEACHHBIM pacyeTaM
TUSL HA Makpo-, Me-
30- U MHKpPOYPOB-
HSIX; HCIIOJIb30BaTh
(akToIornueckue
(cTraTucTHYECKHE U
9KOHOMMKO-
MaTeMaTHUYECKHE)
METOJbl A Ipo-
BEJICHUS aHalHM3a U
CUCTEMHBIX  OIle-
HOK.
I1K-6 Cnocob6HocTh mpu- | 1. Brnageer ocHOBHBI- | 1. 3HaTh: METOABI MHTEIUIEKTYallb-
MEHSITH METOIbI MH METOJaMH HHTCII- | HOI'O aHaJIn3a AJaHHBIX M MaIlHuH-
MHTEJUIEKTYAJIbHOT O JICKTYAJIbHOT'O aHaJin3a | HOr'O 06y‘{€HI/I$I, HUCMOJIb3YCMLBIC B
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aHaM3a JaHHBIX K
PELICHUIO npu-
KJIQJTHBIX 3ajad,
CBS3aHHBIX C OKa-
3aHMEM  (UHAHCO-
BBIX YCIIYT

JTAHHBIX W MAIIMHHOTO
00yJeHHS, WCITONIB3Y-
eMble B DKOHOMHKE U
¢dunHaHCcax

2. Bnageer npodeccu-
OHaJILHOW TEPMMHOJIO-
rueil B 00JacTu 00Nb-
IIMX JaHHBIX W Ma-
IIMHHOTO O0YYEeHHS.

3. Bnageer coBpeMeH-
HBIMH IIaKETaMHu IIpU-

KJIQIHBIX  IPOrpaMm,
peATM3YIOLIMMH  Me-
TOJTBI 00paboTKH

OOJBIINX [OAHHBIX H
MAaIIMHHOTO O0YYeHUs
MpHu OKa3aHWW (UHAH-
COBBIX YCIIYT.

4. IlpuMeHsieT MoJeIn
MaIIMHHOTO 00y4YeHust
JUTS. PEIICHUS TIPAKTH-
YecKHX 3aJ]ad B 00na-
CTH TPEIOCTaBICHUS
(MHAHCOBBIX YCIIYT.

5. OGnamaer HaBbIKa-
MU aHanm3a u oOpa-
0OTKM  (UHAHCOBOW
WHPOpPMAIIUK,  HEOoO-
XOAUMOM sl pere-
HUA 337124 B 001acTu
(UHAHCOBOTO aHaJH-
3a, KpPEAWTHOTO CKO-
pUHra 3KOHOMUYECKO-
T'O TIPOTHO3WPOBAHHSI.

O9KOHOMMKE U (bHHaHC&X;

Vmers: NPpUMCHATL MCETOObI HH-
TCJUICKTYAJIbHOI'O aHaJIn3a JaHHBIX
1 MalllMHHOI'O O6y‘IeHI/I$1, HCIIOJIb-
3YEMBIC B OKOHOMHKE U (I)PIH&HC&X;

2.3HaTh: TNPHUHLMIIEI HHTETpalUu
HHPOpPMaLMK B XPaHWIMIIAX J1aH-
HBIX HHPOPMAITUOHHO-

AQHAJUTHYECKUX CHCTEM
YMeTh: ncnone30BaTh  MH(pOpMa-
[IHOHHO- aHAINTHYECKUE TEXHOJIO-
THUIPH MOJICIIUPOBAHUU CIICHAPU-
€B pa3BUTHS DKOHOMHYECKOW CH-
Tyaluy;

3. 3HaTh: mpaBWia MOCTPOEHUS
aHanmuTHIecKux otuetoB BTableau;
YMeTh: aHANIM3UPOBATH HCXOIHBIC
JIaHHBIE HEoOXOAMMBIC sl (op-
MHPOBaHUSI KIIIOYEBBIX ITOKa3aTe-
Jell OIEHKH NeSTeNTbHOCTH Opra-
HHU3aLUH ¥ ee OM3HEC-CETMEHTOB C
NPUMEHCHUEM POrPaMMHOTO
npoaykra Tableau; wmcmonp3oBatTh
obnaunbiii cepsuc BSC Designer
Online mns pa6otel ¢ Cucremamu
CoOanancupoBanubix [lokasarteneit
u KPIL.

4. 3HaTh:MOMEIU MAIIUHHOTO 00Y-
YEHHS JJISl PELICHUSI TPAKTHIECKUX
3a7a4 B 00JIACTH TIPEIOCTABICHHS
(MHAHCOBBIX YCIIYT;

YMeTh: NPUMEHATh MOJIEIH Ma-
HIMHHOTO OOY4YeHHMs IS PEIICHHS
NpaKTHYECKUX 337a4 B 00JacTH

MIpeI0CTaBIEHUS (MHAHCOBBIX
YCIYT.
5. 3HAaTh: nHPOPMAILTMIOHHO-

AQHAJUTHYECKUE TEXHOJOTHH, WC-
MoJIb3yeMble B 9KOHOMHUKE U (H-
HaHCax;

VMeTb: NpUMEHATh UH(OpPMAIH-
OHHO-aHAJIMTUYECKHE TEXHOJIOTHUH,
UCTIONb3YeMble B JKOHOMHKE H
¢buHaHCax.
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3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl
Hucrummaa «lIporpammupoBanne Ha s3bike Python m SQL» sBnsercs
JTUCIUTIIMHON SIBJISIETCS] TUCHIUILTMHON MO BBIOOPY 6 MOJyJisl, BXOJAWT B MOIYJh
JUCUUIUIMH 10 BBIOOPY, YIIIyOJIAIOIIMX OCBOCHHE MPOTrpaMMbl MarucTpaTryphbl, OT-
HOCHTCS K 4acTH, (POpMUPYEMOI yUaCTHUKAMU 00pa30BaTEIbHBIX OTHOIIEHUN 00-
pa3oBaTebHOM MporpaMmbl 1o HampasiieHuto 38.04.01 «DkxoHOMMKa», Marucrep-




ckas nporpamma «DUHAHCOBBIM aHAIU3 M OLICHKA WHBECTULHWOHHBIX PEIICHUI
(ouHast popma oOydeHUS).

4. O0beM QUCHMILIMHBI (MOAYJISI) B 3a4€THBIX €IMHULAX U B aKaJeMU-
YeCKHUX 4Yacax ¢ BblAeJeHUeM 00beMa ayIUTOPHOM (JIeKIMU, CEMHUHAPBI) U Ca-

MOCTOAITEJILHOM PadoThI 00yuaromuxcs (B ceMecTpe, B CECCHI0)

Tabmuna 2—O0beM TUCHUAIUIAHBI B 3aYETHBIX €IUHUIAX U aKaJeMUYECKUX

qacax
Bcero
N Moayas 5
Buja yueOHo# padoThl MO JMCHUIIINHE (B 3/e n ua-
B (4acax)
cax)
OO0masi Tpy10€MKOCTh M CUMIINHBI 33.e./108 4.
Konmaxmmuasn paboma — Ayoumopnuvie 3anamus 32 32
Jlexyuu 8 8
Cemunapul, npakmuyeckue 3aHsamusl 24 24
CamocmoamenvHnas paboma 76 76
Bup rexyniero KoHTposist KOHTP PAB
Bua npomexyTo4HON arTecTannu 3auer

5. CopepxxaHue JUCUMILIMHBI, CTPYKTYPHPOBAHHOE 1O TeMaM (pasje-
JIaM) THCUMILIMHBI ¢ YKa3aHHEeM HX 00beMOB (B aKaJeMHYEeCKHX 4acax) U BH-
0B Y4€OHBbIX 3aHATHH

5.1. ConepskaHue TUCUMIIJIMHBI

Tema 1. Ucnosb3oBanue s13bik0B Python 1 SQL, TUIIBI JaHHBIX.

CoBpeMeHHbIE TEHJIEHIIMN Pa3BUTHUSI CUCTEM OOpaOOTKH SKOHOMHUYECKON U
¢bunancoBoit nunpopmaruu. Obsactu npuMeHeHus s3bikoB Python 1 SQL. Tumnbl
JlaHHBIX (OMHApHBIC, YUCIOBBIE, CUMBOJIbHBIC, AaTa/BpemMs, (PMHAHCOBBIC, «OOJIb-
e OOBEKThDY, UEePAPXUUYECKHUE, CHEIUANbHbIE THUIbI JAHHBIX), OCOOEHHOCTH U
pPEKOMEHJAaMU 0 MCIOJIb30BaHUIO, MpeoOpa3oBaHUE THUIOB JaHHbBIX. llepemeHn-
HbIE€, MACCHUBBI, CIUCKH, YKa3aTeJil, UepApXHUU, MHOTOMEpHbIE CTPYKTyphl. Hc-
M0JIb30BaHUE Mpoleayp U QyHKIMI, napaMeTpbl U apryMeHThl QpyHKiuil. OObeKT-
HbIE- OPUEHTHPOBAHHBIE BO3MOYKHOCTH B SI3bIKaX MPOTPAMMUPOBAHUS.

Tema 2. IIlporpammupoBanue Ha a3bike Python.

Cpena nporpammupoBanus Python. Tunsr nanuesix B Python, ucnonb3oBa-
HUE U TIpeoOpa3oBanue. Peannzanus TUIMOBBIX AITOPUTMUYECKUX KOHCTPYKITUN U
ucnoip30Banue npoueayp u ¢pyukuuii B Python. Mcnons3oBanue Python ms onu-
CaHUS THTOBBIX CTPYKTYP JAAHHBIX U AITOPUTMOB WX 00paboTKku. OOBEKTHO- OpH-
EHTUPOBaHHOE MporpammupoBanue B Python. Crannaptasie Oubmmoreku B Python
JUIsL penieHus npukiaaneix 3agad (Numpy, Pandas). Paborta co criuckamu u cio-
Bapsmu B Python. PabGora ¢ Tekcrtamu. Busyanuzanus maHHbIX (OHMOIMOTEKH
Matplotlib, Seaborn). Co3nganue uukinos (for, while), ycnoBubsix koHCTpyKIHil (if)
pOrpaMMUPOBAaHKE MOJb30BaTENbCKUX GyHKUMNA. JlocTyn k 0a3aM JaHHBIX W3
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npunoxkeHuit Ha Python. Mcnonb3oBanue si3pika Python B ananmse naHHbIX, Ma-
HIMHHOM 00y4YeHuHU U o0paboTke OosblKX AaHHbIX. [locTaHOBKA 3aaund MalIvH-
HOTO 00yueHusi. OCHOBHBIE aJITOPUTMbI MAIIMHHOTO OOY4YEeHUS JIJIsl 3a/1ad perpec-
CUU U KJIaccuUKaIlU U UX peanusanus B ouoiaunoreke Sklearn.

Tema 3. IIporpammupoBanue Ha si3bike SQL.

Cranpapt SQL, stansl pazButus u peanuzanus. Kinaccudukamus TUmnos 3a-
nad. Cpena nporpammupoBanus Ha si3bike SQL. Tunel nanaeix B SQL, ucnonb3o-
BaHME U npeoOpazoBaHue. Peann3zanusi TUMOBBIX aITOPUTMUYECKUX KOHCTPYKIUN
U UCTIOJB30BaHue nporueayp u Gpyuakunii B SQL. O6padotka nunpopmaruu B b/] Ha
s3eike SQL. Co3nanmne o0bekToB b/l Ha si3pike SQL (Tabmuibl, orpaHUYCHUS, CBS-
3u, koun). Padora ¢ BJ] SQL Ha si3bike Python (6ubmmoTexa SQLalchemy).

Co3nmanue 3ampocoB Ha BBIOOPKY, Ha yJaleHHE, A0O0aBIIeHWE, M3MEHEHHE
(SELECT, DELETE, INSERT, REPLACE, ALTER), co3nanue u peakTupoBaHue
tabnui (CREATE, DROP, TRUNKATE), nporpamMmMmupoBanue yciaoBuili BeIOOpa
(WHERE), ucnons3oBanue rpynnupoBok u arperaroB gaHHeix (GROUP BY), co-
equdenuit (JOIN, UNION), moa3anpocoB, TaOJIMYHBIX BBIPAXXKEHUW W Haciemye-
MBIX Ta0JHII, ONepalfii HaJl MHOKECTBAMH, PEKYpPCUM, TTPEICTABICHUM, PEIaKTH-
pOBaHMS C YCIOBHUSIMH, TPUTTEPOB, Pa3BOPAUMBAaHMS W CBOPAYMBAHUS JAHHBIX,
HaOopoB rpymnmnupoBaHus. Jloctymn k 6a3aM aHHBIX U3 NMpuiiokeHud. Mcnoiap3oBa-
Hue s3pika SQL B aHanmu3e gaHHBIX, MAIIMHHOM O0y4Y€HUU U 00paboTKe OONBIINUX
JTAHHBIX.

OnTtuMu3anuu OpPraHu3alMK BBIIOJHEHUs OmnepatopoB Ha s3bike SQL B
npuioxkeHusx. Kputepuu u apryMeHThl NPOLEAYp ONTUMU3ALINUH.

5.2. YueOHO-TeMaTH4YeCKHUIl IJIaH

Tabmuma 3—Coxepxanue yueOHO-TEeMAaTHIECKOTO TJIaHa U3YYCHUS AUCITUTUTHHBI

TpynoeMkocTh B yacax
®opMbI
Ne HanMeHoBa KonTakTHast pabora — evIIer
) e TeM Beero AynuropHas pabora Camocrost ym
/T KOHTPOJIS
CJIbHas Tp
(pa3nenoB) CemuHapsl,
O6mras, | Jlekn pabota YCIIEBAEMOCTH
JUCIUILIINH MPAKTHYECK
B T.4.. uu
bl W€ 3aHATHS
Ucnonb3oBa- Bomnpocer Ha
1. | aue 18 4 2 2 14 MMOHUMAaHUE
S3BIKOB  PY- Marepuasa
thon u SQL,
THUTTBIJAHHBIX
Brinonnenue
[Iporpammu- 1ab0paTOPHBIX
2. | poBaH We Ha 46 14 2 12 32 pa6ot
s3pike Python K
OHTPOJILHAS
pabora




[Iporpammu- Brinonnenue
3. POBaHHC HA 44 12 2 10 32 na6opaTopHHx
s3p1ke SQL pabor.
CornacHo
B yue6HOMY
EeJIOM 108 30 6 24 78 ILIaHy: KOH-
o TpOJIbHAS
JUCITUTT pabora
JHE
Hroro B 100 28 6 22 72
%

5.3. Conep:xanne ceMHHAPOB, NIPAKTUYECKUX 3aHATHI
Tabnuna 4 — Tembl TucHUIUIMHBL, (HOPMBI IPOBENEHUS U COAEP)KAHUE CEMUHAPOB
U IPAKTUYECKUX 3aHITUH

HaumenoBanwue [lepeyeHp BOMPOCOB It OOCYXIEHUS Ha CEMHUHap- ®opmeI
TeM (pa3nenoB) CKUX, IPAKTUYCCKUX 3aHATHUSAX, PEKOMCHIyEeMbIC HC- pOBE/ICH
T CIUATUTHHBI TOYHHUKY U3 pa3jieioB 8,9 (yka3bIBaeTcs pas3jiei U Io- ust
PSIKOBBI HOMEP UCTOYHHKA) 3aHATHUI
Tewma 1. Mcnonb- Beinonaenue npocteinmx komana B Python, monuma- | Jlaboparop
30BaHHE S3BIKOB HUEPA3THIUH MEXKTy THITAMH JTaHHBIX HasipaboTa
Python u PexoMenyemble HCTOUHUKU: Nel
SQL, Tunb! JaHHBIX | a) OcHOBHas: 8.2
B) MHTepHeT-pecypcesl: 9.5-9
Tema 2. Pa6ora ¢ 6ubnmnorexoit NumpyPekomenayemsie uctou- | JlaGopatop
[IporpaMmMupoBaHue | HUKHU: HasipaboTa
Ha si3bIke Python. a) OCHOBHASL: Ne2-3
B) UnTepuer-pecypcesr: 9.5-98.2
Pab6ora ¢ 6ubarorexoii Pandas JlabGopatop
PexomeHryemMbIe ICTOUHUKH: HasipaboTa
a) OCHOBHas: 8.2 No4-5
B) MHTepHeT-pecypcesl: 9.5-9
Pa6ora ¢ 6ubmmotekoit SklearnPexomennyemsie uctod- | Jlaboparop
HUKH: HasipaboTa
a) ocCHOBHas: 8.2 Ne6-7
B) UnTepuet-pecypcesl: 9.5-9
Cozmanue u onpeeieHue CTPYKTYPhI TaOJIHIT JlabGopatop
PexomeH1yeMble HCTOUHUKH: HasipaboTa
a) ocHOBHas: 8.3 Neg

0) nonosHUTEeNbHAS: 8.4-5;
B) UnTepuet-pecypcesr: 9.10




Tema 3. IIporpam- Pabora ¢ 3anpocaMu Ha BEIOOPKY, yIaJlIeHUE JlaGoparop
MHUpPOBaHUEHA sA3bIKEe | PekoMeH1yeMble HCTOUHUKH: Hasipabora
SQL. a) ocHOBHas: 8.3 Ne9-10

0) nomoaHuTeNbHAs: 8.4-5;
B) UnTepuet-pecypcent: 9.10

['pynmupoBKa JaHHBIX, COCTUHEHUE TAOIHII JlaGopaTopH
PexoMeH1yeMble HCTOUYHUKH: ast pabora
a) ocHOBHas: 8.3 Nel1-12

0) nomonHuTeNbHAS: 8.4-5;
B) MuTepuet-pecypcest: 9.10

6. IlepeyeHb Y4eOHO-METOAUYECKOTO oOecmedyeHHsl JJIsl CAaMOCTOSITE b-
HOIl padoThl 00Y4AIOIIMXCS MO JUCHHUIIJINHE

6.1. IlepeyeHb BONMPOCOB, OTBOAUMBIX HA CaAMOCTOSITEJIbHOEOCBOEHHE
TUCHMILIAHBI, POPMBI BHEAYTUTOPHOI CAMOCTOATEIbHOI PA00THI

K BHeayauTOpHBIM (pOpMaM CaMOCTOATENbHON padOThl CTYAEHTOB OTHOCST-
csl:

- IOATOTOBKA K CEMUHAPCKOMY 3aHSTHIO;

- IOATOTOBKA K PELICHUIO U TPOBEPKE 3a/ady;

- moaroToBka JIT3;

-IIOJArOTOBKA K 3a4eTy.

Ha cemuHapckux 3aHATHSIX BCE CTYAEHTHI JOJDKHBI IPUHUMAaThb AKTHUBHOE
ydacTue B 00CYXJAEHUU U3y4aeMbIX BOIPOCOB U YMETh JAEMOHCTPUPOBATh 3HAHUE
MpaKTUYECKOro marepuana. llpu BBICTYIUIEHMH, CTyA€HTaM HEOOXOAHMO apry-
MEHTHUPOBAHO M3JIarath CBOIO MO3ULHUIO, MOJKPEIUIATh €€ KOHKPETHBIMH JaHHBIMU,
yMeTh 000011aTh, aprYMEHTUPOBATh U CUCTEMATU3UPOBATh CTATUCTUYECKHUE JaH-
HBIE.

Ha cemunapckux 3aHSTHSAX MPENOAaBaTENlb MPOBEPSET BHIMOJHEHUE CaMO-
CTOSTEIIBHBIX 3aJJaHUN U KAY€CTBO YCBOCHUS 3HAHUM.

Tabnuua 5—-TeMbl TUCHUIUIMHBI, U3ydYaeMble BOMPOCH U (POPMbI BHEAYIUTOPHOU
CaMOCTOSTEIILHON pabOThI

HaunmenoBanue tem [Tepeuens BOpocoB, OTBOAUMBIX | DOpMBbI BHEAYAUTOPHOM

(pa3aenoB) MUCIMILUIMHBI | HA CAMOCTOATEIIEHOE OCBOCHHUE CaMOCTOSITEIbHOU PabOThI




Tema 1. Mcnonb3oBa-
Hue s361k0BPYython u
SQL, Tunsr

JaHHBIX

CoBpeMeHHbIE TEHICHIINH
pa3BUTHS CUCTEM OOPabOTKU KO-
HOMHUYECKONH M ()MHAHCOBON WH-
dhopmanuu. O6una-
CTH TpUMEHEHHUsI s13b1K0B Python u
SQL.Hcnonp30Banue mpouenyp u
GbyHKIUH, TapaMeTpsl U apryMeH-
TBI (GyHKIMHA.

OOBEeKTHBI
e-
OpUEHTUPOBAHHBIE BO3MOXHOCTHU
B SI3bIKaX IPOTPAMMHUPOBAHMUSL.

— U3y4yeHue
PEKOMEH/I0BaHHBIX K 3a-
HSTHUIO TUTEPaTypHBIXUC-
TOYHHUKOB;

Tema 2. ITporpamMmmu-
poBaHue Hasi3bIke PY-
thon.

Pabota co circkamu U cioBapsi-
muB Python. Pabota ¢ Tekctamu.
[IporpammupoBaHue MoJb-
30BaTENbCKUX QYHKIHH.

— paboTa ¢ TEKCTOM JICKIIHH,
pazbop BOMPOCOB MO TEME
3aHSTHS,

— U3y4CHUE

PEKOMEHIOBAHHBIX K 3a-
HATHIO JINTEPATYPHBIXUC-
TOYHHUKOB;
MOJATOTOBKA K J1aboparop-
HbIM paboTaM, BBHITIOJIHE-
HHE JOMAIIHETO 3aJaHus,
MOJICOTOBKA K

— KOHTPOJIbHOW paboTe

Tema 3. TIporpammu-
pOBaHMe Hasi3bIKE
SQL.

Hcnonb3oBanue Tabnuy-
HBIXBBIpa)KEHUH U Haclle-
JyeMBIXTa0JIHNLL, ONepaIuii

HaJl MHOXKECTBaMH, pe-

Kypcui,

MIPEACTABICHUH, pEJaKTHPOBAHUS
CYCJIOBUSIMH, TPUTTEPOB, pa3BO-
pauuBaHMsI ¥ CBOPAYUBAHUS JIaH-
HBIX, HAOOPOB TPYNIIHPOBAHUS.
OnTuMu3anuy opraHu3aluy Bbl-
MIOJTHEHHUS OTIEPATOPOB HA SI3bIKE
SQL B npunoxenusix. Kpurepuu
MapTryMEHTHI POy
ONTUMH3AINU

— paboTa ¢ TEeKCTOM JIEKIIWH,
pazbop BOMPOCOB IO TeMe
3aHATHS;

— U3y4YeHHE
PEKOMCHAOBAHHLBIX K 3a-
HSTHUIO JTUTEPATYPHBIXHC-
TOYHHKOB;

— IIOATOTOBKA K
nabopaToOpHBIM  paboTam,
BBIIIOJIHCHUE JOMAIIHETO
3a/laHus

6.2. IlepeyeHb BONPOCOB, 3aJaHMii, TeM JJsl MOATOTOBKH K TEeKylleMy

KOHTPOJII0

IIpumepHbIi nepeyensb Bonpocos k JIT3




1. Ilapagurmel mporpaMMHMpOBaHUs MX CyThb W CHJIBHBIE CTOPOHBI. THIHMYHBIE
MPEACTABUTENN PA3IMYHbIX NapagurM, NPUMEHEHHUE pPa3JIMYHbIX NapagurM B
Python.

2. Cnenuduka TUNU3AIMUK B s3bIKAX MPOTpaMMUPOBaHUS (pa3IU4HbIC aCHEKThI
tunuzanun). Peanuzanus tunuzauuu B Python.

3. IMeHOBaHME NepeMeHHbIX U Apyrux o0bekToB B Python (mpaBuia u cornarie-
HUs1). UUCIIOBBIE TUIIBL: JIUTEPAbl, OOBSBICHUE U OTIEPALIUH.

4. TlpucBoeHHe MO CChUIKE W MO 3HadeHuto. Crnenuduka co3naHus 0ObEKTOB U
npucBoeHus B Python, ocobennocT paboThl ¢ 00BEKTaMU IETOUMCICHHOTO THIIA.
5. Pa3nuia mexy KonupoBaHUEM U MprcBoeHueM. [Ipobnema yTeuku auHamuye-
CKOM mamstu, coopka mycopa. KonupoBaHnue, NpruCBOEHHE U CTpATErHs yIpasJie-
HUS JUHAMUYECKOHN maMsaThio B Python.

6. byneBckuil THII, CpaBHEHHSI U YCIOBHBIE oniepaTtopsl B Python.

7. Hukasl B Python, paboTa u ycrpoiicTBo 1ukia for, THIMUHOE IPUMEHEHHE range
u enumerate B 1uKie for.

8. Ctpoku B Python. [IpuHIuns! paboThl 1 OCHOBHBIE ONEPATOPHI U PYHKIIUH.

9. Cnucku B Python. Paznuunbie cnocoObl co3aHusi U KOMMPOBAHUS CIIMCKOB B
Python. O6xo0x criucka U MOUCK 3JIEMEHTOB B CITUCKE.

10. Coucku B Python. OOpaiieHue kK 3J€MEHTaM CIHCKa U CO3JaHUE CPE30B.
CranaapTHble arperupyomue QyHKINUU, padOTa0IUE CO CIUCKAaMU.

11. Coucku B Python. KnroueBbie onepanuu, mpoBoasIue K U3MEHEHHUIO CIIHCKA U
MOPOXKIAOIINE U3MEHEHHBIE CITUCKHU.

12. CnoBapu B Python. OcHOBHBIE CIOCOOBI CO3AaHUs, MOJYYCHUS U W3MEHEHHUS
3HaueHui. O6Xo/1 coBapei.

13. IIpeoOpazoBanue Mex1y cioBapsaMu U cnuckamu B Python. Onepanuu ¢ npen-
CTaBJICHUSMU CIIOBAPEH.

14. Onepauuu co clIoBapsiIMH, YYWUTHIBAIOLIME BO3MOKHOE OTCYTCTBUE KIIIOYA.
Onepanyy MHOTO3JIEMEHTHOTO M3MEHEHUs ciioBapei. Onepanuu Mo3J1€eMEHTHOTO
W3BJICUEHHUS U3 CJIOBAps U UX HCIIOIb30BaHNUE.

15. MuoxectBa B Python. OcHOBHBIE CTTOCOOBI CO3/IaHMS, TIOJYYCHHUS] U U3MEHE-
Hus 3HaueHnid. O6X0/1 MHOXKECTB.

16. BeimosiHeHHe OCHOBHBIX OTepalnii ¢ mapoii MHOkecTB B Python.

17. Koptexu B Python. Otnuuust koprexeit oT ciuckoB. PacnakoBka u yacTuyHast
pacnakoBKa KOPTEKEM.

18. BbIpaskeHusi reHepaTopbl U reHepaTtopsl crnuckoB B Python. Mcnonb3oBanue
YCJIOBUM B F€HEPATOPAX.

19. I'enepaTopbl MHOXKECTB U clioBapei B Python. Mcnons3oBanue ycioBuil B re-
HepaTopax.

20. ®yHKIMU CTaHAAPTHON OMOIMOTEKH AJig pabOThI C KOHTEHHEpaMH.

21. O6bsBnenue u BbI30B GyHKIMU B Python. [Tapamerpsr pyHKIIMU CO 3HaUECHUEM
M0 YMOJYAaHHUIO U KOMMEeHTHpoBaHue QpyHkiuu. [lomyuenune nadopmarm o pyHK-
1uu. CriocoObl Iepeiauu mapaMmeTpoB P BHI30BE HYHKITUU.

22. Ilepenaya nepeMEeHHOTO KOJIMYECTBA MapaMeTpOB (MIMEHOBAHHBIX U HE UMEHO-
BaHHBIX) B QyHkimu Python. BbI30B (yHKIIMM C MO3WMIIMOHHBIMH MapaMeTpaMH,
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HAXOJSIIMMUCSA B CIHCKE, 1 MMEHOBAHHBIMH MapaMeTpaMy, HaXOISIIUMHUCA B
cJoBape.

23. Anonumsuble ¢pyHkiuu B Python ux Bo3MoxHOCTH U orpaHuyeHus. TunudHbie
CIIEHApPHUH UCTIOJIb30BaHUSI AHOHUMHBIX (PYHKITUH.

24. CUHTaKCHUC U CeMaHTHKa 00pabOTKU UCKITIOUUTEIbHBIX cuTyanuii B Python.

25. Co3naHue noyib30BaTEIbCKUX UCKITIOUEHUN U MHCTPYKIIMS assert.

26. bazoBbie oneparuu 115 padboThl ¢ daitnamu B Python.

27. icnonp3oBanue HHCTpYKIMK with ... as Ha npumepe padoThI ¢ (aitnamu.

28. Ucnonw3oBanue moaynei pickle u shelve st coxpanenus o0beKTOB B (aili u
UX BOCCTaHOBJICHUSI.

29. Moaynu B Python u ux otnuune ot ckpuntoB Python. Bapuantel cunTakcuca
UMIIOpPTa MOAYJS U O0BEKTOB MOayis. [IpuMeHeHne MMIOPTUPOBAHHBIX OOBEK-
ToB. [lopsinok moucka MoayJiel u cnenudurKa UX 3arpy3Ku. 3arpy3ka MOJyJiend u3
r7100aJIbHOTO PEIO3UTOPHUSL.

30. mnopt koxa u3 naketoB. Opranuzanus nakeros B Python.

31. Konnenus kiacca u oobekra. [Ipunnumne: u mexanuszmbl OOII.

32. O0ObsaBIEHUE Kilacca, KOHCTPYKTOP, CO3/laHUE OOBEKTOB M OJIMHOYHOE Hacle-
noBanue B Python.

33. YmpasneHnue A0CTynoM K aTpubytam kiacca B Python.

34. llonumopdu3M 1 yTUHAS TUMH3ALMS U IPOBEPKA NPUHAUIEKHOCTU 00BEKTa K
KJjaccy B s3bike Python.

35. MeTo/Ibl K1acCOB M CTaTUYECKHE NEPEMEHHbIE U MeTO bl B Python.

36. UnTpocnekius 1 TMHaMUYecKue onepanuu ¢ oobekramu B Python.

37. CneuuanpHble METOABI Ul WCIIOJIb30BaHUA IOJb30BATEIBCKUX KJIACCOB CO
CTaHJIAPTHBIMU OIlepaTopamMu U QYHKITUIMHU.

38. OCHOBHBIE BO3MOXHOCTH, MOAJEPKUBAEMbIE (PYHKIIMOHAILHBIMU SI3bIKAMH
nporpammupoBanus. Iloxgepkka (QyHKIMOHAIBHOIO MPOTPaMMHPOBAHUS B
Python.

39. Konuenuusi «QpyHKIMHA — TpakJlaHEe MEPBOT0 Kiacca» B SI3bIKE MPOrpaMMUpO-
BaHUsI, MOJAEepKKa 3ToM KoHuenuuu B Python. Crenuduxa nssmOna-gpyHkiui B
Python.

40. I'nmoGanpHBIC U JOKAIbHBIC TIEpeMEHHbIE B GyHKIUIX Ha pumepe Python. Tlo-
60unbIe (PPeKTHI BBI30Ba (YHKIIUNA U UX TOCTCACTBUSI.

41. BnoxxeHHble PyHKIIMM U 3aMbIKaHus, cnenuduka peanuzanuu B Python.

42. dyHKIMY BBICIIIETO MOpsIKa U AeKkopaTopsl B Python.

43. Konuenuust map/filter/reduce. Pabora map() B paznuunbsix Bapuaius B Python.
44, Konnermus map/filter/reduce. Paborafilter() 8 Python. Mcnonb3oBanus Moy-
751 operator ripu pabdore c filter.

45. Kounemnmus map/filter/reduce. Pa6orareduce() B Python. Hcmonb3oBanue
reduce() ¢ HaYaNbHBIM 3HAYEHHEM, UMEIOIIUM THII, OTJIUYHBIN OT BO3BpAIa€MOI0
penaynupyroIiei GyHKIueH.

46. Uteparops! B Python: BcTpoeHHbIe HTEpATOPBI, CO3/1aHNE COOCTBEHHBIX UTEPA-
TOPOB, TUTTUYHBIE CITOCOOBI 00X0/1a UTEPATOPOB M MPUHITUTT UX PAOOTHI.

11



47. Berpoennbie GyHKIIUU I pabOTHl ¢ UTEPATOPAMU M BO3MOXKHOCTH MOMIYJIS

itertools.

48. OYHKIIUU TEHEepaTOPhl U BBIPAKEHUSI T€HEPATOPHI: CO3/IaHUE U MTPUMEHEHHUE B

Python.

49. Cneuunduka MacCHBOB, KaK CTPYKTYp HaHHBIX. J[MHaMHUeCKHE MacCCUBBI —

cnenuguka padoThl, CI0XKHOCTH onepaiuil. Crenudurka padota c array B Python.

50. AOcTpakTHas CTPYKTypa JaHHBIX CTEK: 0a30Bble W paCIIUPEHHbIC OINEpaluy,

UX CIOXHOCTh. Peanusanus creka B Python.

51. AGcTpakTHasi CTpYKTypa AaHHBIX Oouyepeqb: 0a30Bble U pacIIMpPeHHBIE Omepa-

WU, UX CI0KHOCTh. Peanm3anus ouepenu B Python.

52. Cneuuduka peanusaiyv 1 CKOPOCTH OCHOBHBIX OIEpaluii B ouepean Ha 6aze

MacCHBa M CBSI3aHHOTO CITUCKA.

53. Cps3aHHBIE CIUCKM: OJHOHANpPAaBJIECHHBIE W JABYHalpaBiicHHblE. CpaBHEHHE

CKOPOCTH BBITIOJTHEHHSI OCHOBHBIX OIEpaIliii B CBS3aHHBIX CIIUCKAX U B IMHAMUYe-

CKOM MAacCHUBE.

54. AITOPUTM COPTHUPOBKH BHIOOPOM, CIIOKHOCTH COPTUPOBKHU M BO3MOXKHOCTH T10

€€ YJIy4IlEHHUIO.

55. Anroput™ COPTHUPOBKH BCTaBKaMH, €T0 CI0XHOCTb. AJITOPUTM OBICTPOrO IO-

UCKa B OTCOPTHUPOBAHHOM MaccuBe. CI0XKHOCTh IMOUCKA B OTCOPTUPOBAHHOM U HE

OTCOPTUPOBAHHOM MACCHBE.

56. Anroputm coptupoBku Lllemna, c10KHOCT COPTUPOBKM U BO3MOXKHOCTH I10 €€

YIIy4IICHUIO.

57. AaropuT™M OBICTPON COPTUPOBKH, CIOKHOCTb COPTUPOBKH M BO3MOXKHOCTH IO

ee yIy4YlIeHHUIO.

58. AITOpUTM COPTUPOBKH CIHUSHUEM, CIIOKHOCTH COPTUPOBKH.

59. 3arpy3ka JaHHBIX U3 BHEITHUX UCTOYHHKOB

60. BeimotHeHne BbIUMCIEHUA Ha si3bike Python ¢ mpumenenuem OuUOIMOTEKH
Numpy

61. dunbrpanms JaHHBIX, 00BEIMHEHUE JTAaHHBIX M3 Pa3HBIX TaOJIMI] C MOMOIIBIO
dbynkunonana oubdamorexu Pandas

62. [Iporno3upoBaHue ¢ UCOIB30BaHKEM OnbIroTeku Sklearn

63. Busyanuzaius pe3yJbTaToB ¢ TOMOIIBIO UarpamMm U rpaduKoB.

IIpumepsi 3apannii T3

Bapuant 1.

1) 3arpy3ute KOTUpOBKM (IIeHBI U 00bembl) akumii COepOaHka
3a nepBoenoyroaue 2020r.

2) PaccuunTaiiTe OX0MHOCTH U ¢ JorapudMbl 1 00HEMOB

3) ITocTpoiiTe rucTorpaMmsl 1ieH, 00bEMOB, JOXOAHOCTEH 1 Jorapud-
MHUPOBaHHBIXOObEMOB

4) PaccuuraitTe onucarenbHy0 CTaTUCTUKY

Bapuanr 2.
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1) 3arpy3ute 0 JUHaMHKE 3apa0oTHBIX miaT (mo mecsauam) 3a 2000-
2020 roaer Baatacer Python.

2) Co3paiiTe TOTOHUTENBHBINA PU3HAK — CE30H

3) OOyuuTe Mojens JuHEHHOW perpeccuu Ha maHHbX 3a 2000-2015
rojel,caenaite mporao3 Ha 2016-2020 u orieHUTE €T0 Ka4ecTBO

OreHka 3HaHUNA CTYACHTOB OCYIIECTBISIETCA B Oamax C y4eTOM OLEHKU
paboThI B cemecTpe (Hamucanue pedepara, ayJUTOPHBIX CAMOCTOSTEIBHBIX PadboT
W JOMAIlHUX 3aJaHui, pEIICHHE 3aJad W YydacThue B OOCYXICHHAX Ha
NPAKTHYECKUX 3aHATUSX W JIp.), OICHKH HWTOTOBBIX 3HAHWH (IO pe3yiabTaTam
3a4eTa) W B COOTBETCTBUU C KpurepusiMu DOHUHAHCOBOTO YHUBEPCHUTETA
peayin3yeTcsl CIEAYIOIUM 00pa3oM:

Neni/mm Bua oryeTHOCTH Banabl
1. Pabora B cemecTpe 40
2. 3auer 60
Hroro: 100
Tabnuna 6- DopMbl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH U UX OaJlJIbHAsI OLICHKA
Kpurepuii oueHkun Baniabl MeToauKka OLlEeHKH
[Tocemienne ayAUTOPHBIX 3aHATHIA 7 MareMaTHyecKuii pacyeT
On=7 :Kz x II3

I'me O — cymma GamnoB; K3 — kommuuecTBo
ayIUTOPHBIX 3aHATUW MO AucuuIuinHe; [13 —
KOJIMYECTBO 3aHATUM, MOCEIIAEMBbIX CTYJIEH-

TOM
AKTHBHOCTbH TIpU TPOBEICHUUAYTHU- 13 Joxunan, npezenranus — 10 6anios
TOPHBIX 3aHITHI Nudopmanmonnoe coobiienne — 5 6amioB

Yyactue B o0CyxaeHun — 3 Oana
Kpatkoe BoicTymnenue — 1 6aun
Pemenue pacuetHbIx 3aga4 — 1 6amn

AKTHBHOCTB TIPH TPOBEJICHUN BHEA- 10 [ToaroroBKa MaTepuaioB W BBICTYIICHUE Ha
YIAUTOPHOI pabOTHI CTYJIEHYECKMX HAYYHBIX KOH(EPEHIUIX, B
MEYATHBIX M3JAHUSX, B TOM YUCIIC U YHUBEP-
cuteta- 10 6amioB

CamocTrosaTenbHas paboTa CTyIeHTa 10 Brmmonaenne nmuceMenHo# padoter — 10 Gan-
0] PyKOBOJICTBOM ITpETIO1aBaTes JIOB

C uenpr0 CTUMYJIHMPOBAHUS CHCTEMATHYECKOW ITOATOTOBKU CTYIEHTOB K
IPAKTUYECKUM M CEMUHAPCKUM 3aHATUSAM [0 JUCUUIUIMHE B TEYEHUE CEMECTpa
BBOJUTCSI KOMIUIEKCHBIM MOJAXOJ K OLEHKE, MOJIy4aeMOW CTYJEHTaMU MO UTOram
U3Y4YeHUs] TUCUUIUIMHBL. Ha OCHOBaHMM MOJOXKEHHS O CHCTEME OLEHKH 3HAaHUU
ctyneHToB B @uHancoBoM yHuBepcutete AeicTByeT 100-0anabHas cucreMa OleH-
KM 3HAHUWA. DTO O3HAYAET, YTO OLEHKA, MoJy4yaeMas M0 UTOraM MUCBMEHHOM 3K-
3aMEHaIMOHHON PabOThl, COCTOUT U3 ABYX YAaCTEil: TEKYIIEro KOHTPOJIS CTYIEHTOB
B CEMeCTpe — MaKcHUMajbHas oueHKa 40 0ayyioB U pe3ysnbTaToB MPOMEKYTOUHON
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aTTeCcTalluu — MaKCUMallbHas olieHKa 60 0asios.

Texymuii KOHTPOJb OCYIIECTBIAETCS B XOJA€ y4e€OHOro Ipoliecca U KOH-
CYJbTUPOBAHUS CTYJEHTOB, 1O PE3yJbTaTaM BBINIOJHEHUS CaMOCTOSITENIbHBIX pa-
00T. OCHOBHBIMH (hpOpPMaMU TEKYILIETO KOHTPOJIS 3HAHUH SBISIOTCS:

— pelIeHHE 3aj]lay, TECTOB U UX 00CYXJICHHE C TOYKU 3peHusi yMeHus Gop-
MYJIMPOBaTh BBIBOJIbI, BHOCUTh PEKOMEHAAIIMN U NMPUHUMATh aJ€KBAaTHBIC yIIpaB-
JICHYECKUE PEIICHUS;

— BBINOJHEHUE KOHTPOJIbHBIX 3a/IaHUI U 00CYXKIEHUE PE3YIbTATOB;

— 00CyXICeHHS 3aKOHOAATEIIbHBIX, PABOBBIX 1 HOPMATHUBHBIX aKTOB.

Bropas cocraBisioiiasi OlEHMBAET YCTHBI OTBET HA 3a4€T€ U HE MOXKET
npesbiaTh 60 0asoB.

40 GasuioB, MOJYYEHHBIE CTYJCHTOM B TEYEHHE CEMECTPA, JOJKHBI 03HAYATh
CaMyI0 BBICOKYIO XapaKTEPUCTUKY ero paboThl. Takol Oall1 Moiay4yarT CTYICHTHI,
KOTOpbI€ HA MPAKTUYECKUX 3aHATUSX CUCTEMATUYECKHU TMOKA3bIBAIOT BHICOKUE pe-
3yJAbTaThl MPU ONPOCAX, MPOSBISIOT AKTUBHOCTh NMPHU OOCYXKIACHUU H3ydaeMbIX
npo0JieM, B MOJTHOM OOBEME BBINOJHAIOT YUYEOHYIO MPOrpaMMmy, HE UMEIOT Ipo-
MyCKOB.

MakcumanbHasi OLIEHKa OTBETa Ha 3auere oueHuBaeTcs B 60 Oamos. Kax-
JIbI BOMPOC B OWJIETE MMEET CBOKO JIOJII0 B OOIIEH OIlEeHKE B 3aBUCHMOCTU OT
cioxkHoctu. Hanpumep, 3a nepBbIil TEOPETUUECKUN BOIIPOC MAKCUMAJIbHO OLICHU-
BaeTcsa 15 GamioB, JBa CIEAYIONIMX TEOPETUUECKUX BOMpPOca OlleHUBatoTcs 1mo 10
0aJIoB, 3a7ja4a — MaKCUMaIbHO 15 GaJlJIoB U MATh TECTOB — MO 2 0ajuia KaxabIi
IIPaBUJIbHO PELICHHBIN TECT.

bannbHas cucrema aTrecTaluu:

- ctyaeHt, noayuuBmui ot 50 mo 100 GamioB, cuuTaeTCs aTTECTOBAHHBIM,
noyuuBIuii ot 0 70 49 6aIoB - HE aATTECTOBAHHBIM;

- CTYJIEHT, oyuyuBIuil oT 50 10 69 6amioB, cuMTaeTCs aTTECTOBAHHBIM Ha
«YIOBJIETBOPUTEIBLHOY;

- CTYJICHT, oay4yuBIIHil oT 70 10 85 OaIOB, CUUTACTCS ATTECTOBAHHBIM Ha
«XOPOUION;

- CTyJIEHT, noiyuuBiuii oT 86 no 100 OannoB, cuuTaeTCcsl aTTeCTOBAaHHBIM
Ha «OTJIUYHO.

Takum oOpa3zoM, eciii CTYAEHT 10 UTOraMm paboTHl B ceMecTpe HabupaeT 21
0aJ1, a Mo UToraM MUCbMEHHOM paboThl — 60 OamioB, To odmas cymma 81 Gamn
COOTBETCTBYET OKOHUYATEIIbHOU OLIEHKE 4 «XOPOLIO».

Ecnu crynenT nmonomien Kk sk3aMeHy ¢ oneHkoit 0 0anios, To mpu 6e3ymped-
HOM KauyeCTBE MUCHbMEHHOW YK3aMEHAIIMOHHON PabOThI OH MOXET TMOJIYYUTh UTO-
TOBYIO OIICHKY 10 JaHHOW IUCIUIIMHE TOJIbKO 60 0aiioB, YTO COOTBETCTBYET
OLICHKE «YAOBJIETBOPUTEIHHOY.

O naHHOM MOAXOJE K OLICHKE 3HAHUM CTYACHTOB IMpernojiaBaresib HHPOPMHU-
pPYET CTYAEHTOB Ha MEPBOM CEMHUHAPCKOM (MpakTuueckom) 3aHsTtuu. Ha mocnen-
HEM CEMHUHAPCKOM 3aHATHH CTYJIEHTaM COOOIIAETCS OLICHKA, KOTOPYI OHH TOJTy-
YaroT 10 UTOram paboThl B CEMECTPE.

CTyAeHTBl MOTYT YJIYUYIIUThH CBOIO OLIEHKY IO UTOraM paboThl B CEMECTpe 3a
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cueT OoTpabOTKM MPOMYLICHHBIX 3aHSATHI WM MOJYYEHHBIX HEYTOBJIETBOPHUTEIb-
HBIX OILIEHOK Ha cemMuHapax. Bmecte ¢ TeM, Bce 0TpabOTKH MOTYT OBITh OCYIIIECTB-
JIEHBI B KOHCYJIbTAllMOHHBIE IHU B MepUO He Ooiee IBYX KOHCYJbTAllUi ¢ MOMEH-
Ta MOJYYEHUS] OLEHKHU «HEYIOBJIETBOPUTEIIBHO) WUIIU MPOIMYCKA 3aHATHI. TOJIBKO B
ciydae 00JI€3HU CTYJIEHT MOXKET OTpabaThIiBaTh MPOIMYCKHU B O0JIee MO3AHUE CPOKHU.

OTtpaboTka IpOIyCKOB, UMEBIIMX MECTO MO MPUYKMHE pabOThl CTYACHTOB BO
BpEMs 3aHITHI, HE JOIYCKAETCA.

7.®OH OLEHOYHBIX CPEACTB /sl NMPOBEACHHUS NMPOMEKYTOYHOU aTTe-
CTAlMU 00Y4AIOIIMXCS M0 JUCHUILITIMHE

7.1 TlepeyeHb KOMNETEHUHH ¢ YKa3aHUEM HHIAUKATOPOB MX J0CTHKe-
HHS B IIpoLiecce 0OCBOeHMsI 00Pa30BaTeIbHON MPOrpaMMbl

[lepeuenp kommeTeHUUH, POPMUPYEMBIX B IPOLECCE OCBOCHMS TUCIH-
IUTMHBIL, COAEpKUTCS B pasjelie 2 «llepeyeHs muaHupyeMbIX pe3ysbTaTOB OCBOE-
HUs1 00pa30BaTeIbHON MporpaMMsbl (IIEpeUYeHb KOMIIETEHIIMI) C yKa3aHUEM HH-
JUKATOPOB MX JTOCTHXKEHHS W IJIAHUPYEMBIX Pe3yJbTaTOB OOy4YEHUS IO AUCIH-
TUTHEY.

7.2. TunoBble KOHTPOJbHbIE 3aIaHUNA MJIM HWHbIe MAaTepHabl, HE00XO0-
AMMBbIE JJIS OeHKH MHIUKATOPOB HO0CTHKCHUSI KOMIIETEHUMI, YMEHUN U 3HA-
HUM

IIpyMepHBbIN epeYeHb BONPOCOB/IJIA MOATOTOBKHU K 3a4eTy
. Bcrpoennsbie uncioBbie TUIHI si3bika Python.
. Criucku. Co3nanue, OCHOBHBIE OTIEpALIHH.
. OCHOBHBIE METO/IBI CITHUCKA.
. Koprexu. Co3nanne, OCHOBHbIE METO/bI U ONIEPALIMH.
. CnoBapu. Co3aHre, OCHOBHBIE OTIEpaIUU.
. MeTozp! 11 paboThI CO CIOBAPSIMHU.
. MHoxectBa. Co3gaHue, OCHOBHBIC METO/IbI M OTIEPAIHH.
. [lepemennsie. [IpaBuna uMEHOBaHUS IIEPEMEHHBIX.
. JluHamMu4eckas TUIn3arus.
10.0Onepatopbl CpaBHEHHS U JIOTUYECKHUE OTIEPATOPHI.
11.Nucrpykuus if...else.
12.HcTpykius mukiia while.
13.NucTpykuus uukia for.
14.Co3nanue u BbI30B (PYHKIUU.
15.Ilepenaua aprymeHTOB (DYHKITHIO.
16.®OyHKIIMU-TEHEPATOPBI.
17.JIamOna-pyHKImu.
18.Moaynu. Uactpykiuu import u from.

O 0 10 DN b WK —
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19.ba3oBble IPUHIUIBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHUSL.
20.Knacc, merop kiacca, arpuOyT kiacca. OnpeneneHue Kiacca U Co3/1aHue

9K3CMILIAApa Kiiacca.

21.KOHCTPYKTOp U AECTPYKTOP.

22 .HacnenoBaHue.

23.A6cTpaKkTHBIE METOBI Ki1acca.

24. CtaTudeckue MeTOIbI Kiiacca.

25.CBolicTBa KJacca.

26.Uckmrouerns. O6paboTKa UCKITIOYEHUT.
277.11onp30BaTEIbCKUE UCKITIOUCHUS.

28.CobbiTie. O6padoTunk coobITus. L{uki 00paboTKku COOBITUH.
29.9nement Knonka. Co3iaHue u HacTpoOKKa.

30.9nement Knomnka. Co3zganue o0paboTurka coObITHS.
31.9nementsl Hanmuce n TekcroBoe nosie. Co3panue U HacTpoiika. Meroj

get().

32.0Onement ®naxok. Co3gaHue, HACTPOIKa, OJIy4eHHE cTaTyca (iaxka.
33.9nemeHT nepexiatouarens. Co3anne, HaCTPOMKa, JOCTYN K 3HAUYCHUIO.
34.Knaccwr date, time u datetime.

35.Bo3morkHocTH 6ubnuorexku SymPy.

36.Bo3moxxnoctr 6ubnmmorexkn NumPy.

Tabnuua 7 - TlpuMepbl OLIEHOYHBIX CPEJCTB ISl MPOBEPKU C(POpPMUPOBaH-

HOCTH KOMIICTCHITUHN

KomMmnerenuus Tunosble 3a1aHus

INKH-3 1. IlpuMeHsieT coBpeMeHHbIe MaTeMaTHYecKHe MoJeau U uHGop-
CriocoOHOCTh MpUMe- | MAIHOHHBIE TEXHOJIOTHH /IS MPOTHO3MPOBAHUS TEHIEHIMIT KO-
HATb HHHOBALIMOHHBIC | HOMMYECKOr0 Pa3BUTHS, PeUIeHUs] IKOHOMHYECKHMX 3aJa4 Ha
TEXHOJIOTMH, METOABl | MAKPO-, M€30- © MUKPOYPOBHSX, OLEHKH IOCJeICTBHH NPUHUMA-
CHCTEMHOI'O aHAJIM3a U | eMbIX YIIPABJIEHYECKUX PelleHU .
MoJeIupoBaHusl  dko- | 1.JlaH TeKCTOBBIN (aiin, B KOTOpOM uMeeTcs HHGOpMaIUs O COTPYI-
HomMudeckux Tporec- | Hukax: ®UO, ctax paboThl; KOJIWYECTBO JETEH; OKIIa; HaJa0aBKU K

COB IIpU ITIOCTAHOBKE U
pPEIICHUN SKOHOMMHYC-
CKHX 3aaa4

3I1. Hanummre nporpammy Ha Python kotopas u3 naHHoro daiina
BBIOMPAET COTPYAHUKOB CO CTa)keM paboThl Oosblie 5 JieT U B rpadu-
YeCKOM U TEKCTOBOM (hopMaTax BHIBOAUT MHPOPMALIUIO O HUX.

2. YMeeT paH:KHPOBATh CTPaTerHyecKHe W TAKTHYECKHE LeJH
IKOHOMMYECKOr0 Pa3sBUTHSI HA MAaKpO-, Me30- U MHUKPOYPOBHSX;
HCI0JIB30BATh (pakToT0OrNYecKkHe (CTaTUCTHYECKHE U IKOHOMMKO-
MaTeMaTH4YeCKHe) MeTOAbl JJIsl NPOBeJeHUs] AHAJIN3a U CHCTEeM-
HbIX OLIEHOK.

2.Komnanus umeet 10 ¢punnanos, KOTOpble B YHU(PHUINPOBAHHOM BH-
Jie IPUCHIIAIOT HH()OPMAITHIO O CBOCH NEATETHHOCTH B IIEHTPATbHBIN
oduc. Bam kak paOOTHUKY HEHTPaAILHOTO O(rca KOMIIAHUU HEOOXO-
JUMO TIPOBOJIUTH CBOT-aHAIM3bI AesTenbHOCTH (PrumanoB. Kaxyro
uHpopMalKIo Bbl 3aTpedyere OT (PUIHATOB U KaKUM HPOTPaMMHBIM
IPOAYKTOM BOCIOJIB3YETECh JUIsl BBINOJIHEHUsS cBOT-aHayin3a? OtTeer
apryMEHTUPYUTE.
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3.KpynHasg komMIaHus HM3rOTaBJIMBACT METALUIONPOKAT M PEAIU3YET
€ro KJIMEHTaM. Y KOMIIAHMM HA JAHHBIA MOMEHT HET calTa B Cpele
uHTepHeT. Heo0XoqumMo B KOPOTKHE CPOKH OPraHU30BaTh CalT KOM-
MAaHUM ¥ Pa3MECTUTh €ro B MHTepHET. Kakyro MH(pOpMAIUIO BBl CUH-
TaeTe HEOOXOJUMBIM Pa3MECTUTh Ha JAHHOM CaiTe JJisl YBEJIUYECHUS
MPOJIaXX METAJUIONPOKATa M MPUBJICUYCHUS JOTMOJHUTEIBHBIX KIUEH-
ToB? Kakue TEeXHOJIOrMM CO3/JaHMs calTa Ha Ball B3IJISAJ SBIISFOTCS
HanOoJiee MprueMIIeMbIMH B JaHHOM cuTyaru? OTBeT 000CHYMTE.

4 Ilonb3oBaTens JAenmaeT BKJIad B pa3Mmepe a pydseil  cpokom
Ha Yyears siet noj 10% roaoBeix (KakIIbIi IOl pa3Mep ero BKJaja yBe-
nuuyuBaercs Ha 10%. OTu IeHbru mpuOaBISAIOTCS K CyMME BKIIAna, U
Ha HUX B CJICIYIOIIEM TOy TOKE OYIyT MPOIEHTHI).

Hanucare ¢ynknuto bank, npuHuMaroniass apryMeHTHI & U years, U
BO3BPAIIAIOIIYI0 CYMMY, KOTOpasi OyJIeT Ha CYETY MOJIb30BATEIsI.

1IK-6
CriocoOHOCTh ~ TIpUMe-
HATH METOJABl HHTEIN-
JEKTYaJIbHOTO aHaJIN3a
JaHHBIX K PEIICHHUIO
NPUKIAJHBIX  3a1ad,
CBS3aHHBIX C OKa3aHH-
eM (DMHAHCOBBIX yCIYT

1. Biageer oCHOBHBIMM METOJAMH MHTEJIEKTYaJbLHOI0 aHAa-
JIN3a JAHHBIX U MAIIMHHOTO O0y4YeHMsl, UCIOJIb3yeMble B IKOHO-
MHUKe U (MHAHCAX.

3amanue: Mcnonb3ys TeHEpaTop CHUCKOB (M HE MCHOJB3Ys KOJ BHE
Hero) npeoOpa3oBaTh J[Ba CHHUCKA (B MEPBOM COAEPKATCS LIeJIbIe YHC-
Ja, BO BTOPOM CTPOKH, COJIEpIKallle€ OAUH CUMBOJ) B CJIOBapb, B KO-
TOPOM COOTBETCTBYIOIIME APYT APYTY Mapbl 3HAUEHUU M3 MCXOJHBIX
CITMCKOB IIPe0O0pa30oBaHbl B LEJTOUMUCICHHBIN KIII0Y U CTPOKY, COCTOSI-
IIYI0O U3 MOBTOPEHHBIX CHMBOJIOB (KOJMYECTBO MOBTOPEHHUH pPaBHO
3HAQUYECHMIO KITI0Ua).

2. Baaneer mpodeccHoHAIBLHOH TEPMUHOJOTHEH B 00JacTH
00JIbIIMX JAHHBIX U MAILIUHHOTO 00YYEeHUsI.

3ananue: PeanuszoBath QyHKIMIO psort, KOTOpasi IPUHUMAET HA BXOJI
HaOOp 3apaHee HEM3BECTHBIX TOUMEHOBAHHBIX MapamMeTpoB. OyHK1KA
BO3BpAILlaeT CIIMCOK 3HAYEHUI MapaMeTpoB, OTCOPTUPOBAHHBIN 110
MMEHaM MapaMeTpoB.

3. Biageer coBpeMeHHBIMM NaKeTaMH NPHUKJIAIHBIX MPO-
rpaMM, peajau3ylIUMHI MeTOAbl 00Pa00TKH 00JIBIINX JAHHBIX H
MAIIMHHOTO 00y4YeHus NP OKa3aHNU GUHAHCOBBIX YCJYT.
3ananue: IlosicHUTe, KaKk MOXKHO MCHOJIb30BATh MHCTPYKIMK With ...
as Ha mpuMepe paboThl ¢ daitnamu

4. IIpumensier Moe I MAIIMHHOTO OOY4YeHMS JJIsl PeLICHHUS
NPAaKTHYeCKUX 3a4a4 B 00/1aCTH NpeaocTaBjieHUusi (GUHAHCOBBIX
YCJIyT.

3ananue: Bbl ABIIsSIETECh 3AMECTUTENIEM PYKOBOAUTENSI KPYIHOM KOM-
NaHWM, TPEAOCTABIAIONIENH OyXraaTepckue U ayAUTOPCKHUE YCIyTH
KOMIIaHUSIM. BaM HY>KHO B KOPOTKHE CPOKHU IPEIOCTaBUTh OTYET PY-
KOBOJAMTEIO KOMIIAaHWM 3a MPOLIEAIINI MecAll 10 BCEM BUAAM [esi-
tenpHOCTH. Kakyto nndopmaruio Bel npencraBute B otuere? Kakumu
IIPOrPaMMHBIMM IIPOJYKTaMHM BBl BOCHOJB3YETECH I IOATOTOBKU
JaHHoro otdera? OTBET apryMEHTHPOBATh.

5. O0JsiaaeT HABBIKAMH aHAJIM3a M 00padOTKH (PMHAHCOBOM
uHpopManuu, He0OXOAUMOM ISl pellleHus 3aaa4 B odJjactu ¢pu-
HAHCOBOI'0 AHAJIN3a, KPEJAMTHOI0 CKOPHHIa 3JKOHOMHUYECKOI0 Npo-
THO3MPOBAHHUSA

3ananue: Ha ocHOBe aHayim3a cBeleHHMs O OpOHMPOBAHWU ammapTa-

17




MEHTOB PACCUUTANTE MEpbl B3aHMOCBSI3M MEXKIY IOJOM, BO3PACTOM
U CpeAHel CTOMMOCTHIO OpOHMPOBAHUS, MCIONB3Ys 3ampockl SQL
i dyaknuu Python

Ilpumep ounema 013 nposedenus 3auema.

DenepajbHOE TOCYIAPCTBEHHOE 00pa3oBaTe/ibHOE OK0IKETHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA
«®unancoBblii yauBepcuret npu Illpasureabcrse Poccuniickoii @egepanum»
(ApocaaBckuii puanas OUHYHHBEPCUTETA)

Kadenpa «3koHoMEKa ¥ PUHAHCED)

Jucnunauna «IIporpammupoBanre Ha s3bike Python u SQLy

®unuan ApociiaBckuit

®opma 00yueHHs oUHas

Monyinbe 6 Hanpasienne 38.04.01 «DxoHOMUKAY

[Tpoduns «PrUHAHCOBBIN aHAIM3 U OLICHKAa WHBECTUIIMOHHBIX PEIICHUI

BUWJIET JJISA CAAYU 3AYETA Ne 1

Ne Bomnpocsr Ounera MaxkcumanbHbIA
n/n Oamn
1 Koprexu. Co3nanue, OCHOBHBIE METOJIBI U OTIEPAITUH. 20 GayoB
2 Onementsl Haamuces u TekctoBoe mose. Co3mpanue u HacTpoiika. Me- 20 GaymoB
tox get().
3 [IpakTHKO-OpHUEHTUPOBAHHOE 3aJaHHE 20 6annoB
[ToaroroBun

Kapramesa O.B.

YT1Bepxkaaro:
3aBenyrouuii kadeapoit Cupotkus C.A.
«IKOHOMUKA U (PUHAHCHDY Hata 20_ 1.

7.3. CooTBercTByIOIIHE NPHKAa3bl, PACIOPSKEHUA PEKTOPATa 0 KOHTPOJE
YPOBHSI OCBOCHHMSI AMCHUIUIMH U CPOPMHUPOBAHHOCTH KOMIECTCHUUN CTY/IeH-
TOB.

[Tpuka3 ot 23.03.2017 Ne0557/0 «O06 yrBepxkaennu [lonoxeHus o nmpose-
JCHUN TeKymero KOHTPOJIA YCHeBaeMOCTI/I 51 HpOMeHCYTOHHOﬁ arrecraiiuu 06yqa—
IOLMXCS 10 MporpamMmaM OakaiaBpuata U MarucTparypbl B @UHAHCOBOM YHUBEP-
CUTCTC» U JIOKAJIbHBIC AKThI (1)I/IJ'II/IaJ'Ia 110 )IaHHOMy BOHpOCY, paSMeH_IeHHBIG 110
ceeuike: http://www.fa.ru/fil/yaroslavl/about/base/Pages/oup.aspx

18



http://www.fa.ru/fil/yaroslavl/about/base/Pages/oup.aspx

8.IlepeyeHb OCHOBHOI M JOMOJHUTEILHON Y4eOHOU JUTEPATYPbI, HEOO-
XOAMMO 1151 0CBOCHM S JUCHUILIHHbBI

OcHoBHas nuTeEpaTypa

1. Konmaes B.JI. OCHOBBI aJITOPUTMHU3AIMU U MPOTPAMMUPOBAHUA [ DIEK-
TPOHHBIN pecypc]: yuedHoe nocodue / B.JI. Konnaes; nox pen. JI.I'. 'arapunoit. —
Mocksa: UJI ®OPYM: UH®PA-M, 2012, 2015, 2017. — 416 c. — Pexxum nocryna:
http://znanium.com/go.php?id=902236

2. Konnae B.Jl. CTpyKTypbl U aJITOPUTMBI 00OpaOOTKU TaHHBIX [DJIEKTPOH-
HBEIM pecypc]: yuebHoe mocoome / B.J[. KommaeB. — Mocksa: U1l PUOP: HUIL
NHOPA-M, 2014. — 296 C. — Pexum JOCTyTIA:
http://znanium.com/catalog.php?bookinfo=418290

JlononHuTeNnbHASA IATEPATypa

3. Ilpoxopenok H.A. Python. Camoe neob6xoaumoe / H.A. [IpoxopeHok. —
Cankr-IletepOypr: BXB-Iletepoypr, 2011. — 416 c.

4. ITpoxopenok H.A. Python u PyQt. Pa3zpabotka mpunoxenuit / H.A. Ipo-
xopeHok. — Cankt-Ilerepoypr: BXB-IlerepOypr, 2012.

5. Makkunnu Y. Python u ananu3 mpansabix / Y. MakkuHIU; Tep. ¢ aHIIL
A.A. Cnunkun. — Mocksa: JIMK IIpecc, 2015..

6. Ilpoxopenok H.A. Python 3. Camoe Heobxoaumoe / H.A. TIpoxopeHox,
B.A. Iponos. — Cankr-IletepOypr: BXB-Iletepoypr, 2016. — 464 c.

7. Hoycon M. Ilporpammupyem Ha Python / M. Jloycon; nep. ¢ aHri. —
Cankrt-IletepOypr: Ilutep, 2015. — 416 c.

8. Jlyru M. Uzywaem Python, / M. Jlytu; nmep. ¢ anria. — 4-e uzganue. —
Cankr-IletepOypr: CumBouin-Ilmtoc, 2011. — 1280 c.

9. JIytu M. IlporpammupoBanue Ha Python, Tom I/ M. Jlytu; niep. ¢ anri.—
4-e uznanne. — Cankr-IlerepOypr: Cumon-Ilmtoc, 2011. — 992 c.

10. JIyrn M. IIporpammupoBanue Ha Python, Tom II / M. JlyTm; mep. ¢
aHrn.— 4-e uznanue. — Cankr-Ilerepoypr: Cumson-Ilmtoc, 2011. — 992 c.

11. SciPy // http://docs.scipy.org/doc/scipy/reference/

12. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html

13. ThePythonStandardLibrary //

9. Ilepeuennb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANIUOHHON CeTH
«AHTEpHET», HEOOXOAMMBIX /1151 OCBOCHMS M CIIUTIIUHbI

1. Pylru 1.0.9 [DnextponHsni pecypc]: caiit. — Pexum npocryma:
https://pypi.python.org/pypi/pylru

2. PythonDataAnalysisLibrary [OnexkTponHsIii pecypc]: caitt. — Pexxum mo-
cryna: http://pandas.pydata.org/

3. PythonDocumentation [DnekTpoHHBIN pecypc]: caiit. — Pexum poctymna:
http://python.org/doc/

4. PythonStandardLibrary [DnexkTpoHHbIi pecypc]: caliT. — Pexxum gocryma:
https://docs.python.org/2/library/
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http://znanium.com/catalog.php?bookinfo=418290
http://docs.scipy.org/doc/scipy/reference/
http://docs.scipy.org/doc/numpy/user/index.html

5. Scikit-learn Machine Learning in Python [3nexTponHsiiipecypc]: callT. —
Pexxumpoctyma: http://scikit-learn.org

6. Odbunmanbueiil caiiT npoaykTa https://www.python.org/

7. UndpopManinoHHO-00pa3oBaTeIbHbIN MOpTal OUHAHCOBOTO YHUBEPCUTETA
upu [IpaButenberBe Poccuiickoit @eneparuu http://portal.ufrf.ru/

8. Karanor kypcoB UntepHer Yuuepcurera Mudopmanronnsix TexHono-
ruit http://www.intuit.ru/

9. Dnexktponnas Oubnmoreka ®unancoBoro yHusepcurera (Ob)
http://elib.fa.ru/ (http://library.fa.ru/files/elibfa.pdf)

10. DekTpoHHO-OMOIMOTeYHas cucTeMa Znaniumhttp://www.znanium.com

10. MeToauueckue YKazaHuda OJIsd oﬁyqamumxcn o 0CBOCHHMIO JUCIIU-
IIJIMHBI

HanMeHOBaHHE METOIUYECKUX MATEPH- T'on MecToHaxoXIeHHE MaTepralla
anoB YTBEPKACHUS (ccpuika Ha caiT (hunmana)
JUTSE 00y JaroIIuXCs

Kapramesa O.B. MeToaudeckne peko- https://cloud.mail.ru/public/CnoV/cYB
MeHanuyu 1o Beinonsenuto (T3 mo RvyAHR/2.%20%D0%9C%D0%B5%
mucunmne «[IporpaMmmupoBanne Ha D1%82%D0%BE%D0%B4%D0%B8
si3bike Python u SQL» st crynentos, %D1%87%D0%B5%D1%81%D0%B
O6yanOHII/IXC$I 110 HaHpaBHeHI/I}O moaro- A%DO%B8%DO%BS%20%DO%BC%
ToBKH 38.03.01 «DKOHOMUKAY 2026 DO%BO%D1%82%DO%BS%D1%80%

D0%B8%D0%B0%D0%BB%D1%8B
%20%D0%BF%D0%BE%20%D0%B4
%D0%B8%D1%81%D1%86%D0%B8
%D0%BF%D0%BB%D0%B8%D0%B
D%D0%B0%D0%BC/

[puka3 GuHYHUBEPCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5gpi6
14.05.2021 r. Ne 1040/0 «O6 yTBep- gb0k0I16jz01c409y1cv5x35ey3/Prikaz- -
JKJICHUM METOJIMYECKUX PEKOMEHIalNil 1040 o-0t-11.05.2021.PDF

110 IIAHUPOBAHUIO U OpraHrU3alluy BHE-
ayJUTOPHON CaMOCTOSITENBbHON pabOTHI
CTYZAEHTOB 10 00pa30BaTEIbHBIM IIPO-
rpaMMaM OakajaBpuaTa U MarucTpary-
pbl ®UHAHCOBOM YHHUBEPCUTETE

11.Ilepeyenr HHPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NPH
OCYIIeCTBJIEHMH 00pa30BaTEJbHOI0 NMPOIECCa MO0 NMCHUIIMHE, BKIKYAs Me-
pedyeHb HeO0XO0AUMOro IMPOrpaMMHOro odecnedyeHnsi HUHGPOPMANUMOHHBIX
CIIPABOYHBIX CUCTEM

11.1. Komnnekm nuyeH3u0HH020 NPOZPAMMHO20 00ECnEeYeHUS:
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http://portal.ufrf.ru/
http://www.intuit.ru/
http://library.fa.ru/files/elibfa.pdf
http://www.znanium.com/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR/2.%20%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D0%BF%D0%BE%20%D0%B4%D0%B8%D1%81%D1%86%D0%B8%D0%BF%D0%BB%D0%B8%D0%BD%D0%B0%D0%BC/
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF

Ha xommbroTepsl npemnogaBatenss U CTYJECHTOB JOJKHO OBITh YCTAHOBJICHO
CIIeyIoIIee IPorpaMMHOE 00eCTIeUeHIE:

1. bpaysep GoogleChrom.

2. MuctpuOytuB s3eika Python 3.4 (wim Gonee mo3auel Bepcun) Anaconda3

3. [Taket MS Office.

11.2. Cospemennsie npogheccuonanvhuvle 6a3vl OGHHLIX U UHPOPMAUUOHHDLE
CNPABOUHDIE CUCHIEMDL:
Tabmuma 8 — Ncnonp3yembie mpodeccrnoHanbHbIC 0a3bl JTaHHBIX U HHPOPMAITUOH-

HBIC CIIPABOYHBIC CUCTCMBI.

Nori/n Ha3zBanue pexomenayembix TexHnueckux | HamMeHoBaHue pa3niesioB u
h N KOMITIBIOTCPHBIX CPCACTB O6y‘I€HI/I$I TEM
1 Pylru 1.0.9 Temsr 1-5
2 Python Data Analysis Library Temsl 1-5
3 PythonDocumentation Temsl 1-5
4 Python Standard Library Temsl 1-5
5 Scikit-learn Machine Learning in Python Tems! 1-5
6 OdunmanbHbli cait mpoaykTaPython Temsl 1-5
7 HNudopmanimonHo-o0pa3oBaTeIbHbII nopran Temsr 1-5
®uHaHCcOBOrO yHuUBepcurera Ipu IIpaBurens-
ctBe Poccuiickoit denepanuu
Karanor kypcoB Murepuer Ynuepcurera MH- Tembl 1-5
dbopmarmonnsix TexHomoruit
9 OnexktpoHHass Oubnuorexka duHaHCcOBOro yHH- Tembr 1-5
BEPCUTETA
10 DNeKTpOHHO-OUOIMoTeuHas cucTeMa Znanium Tembr 1-5

11.3. Cepmugpuyuposannsvie npozpammusie U annapamuvle cpeocmea 3a-
wumaol uHpopmayuu: ne npedycmompenbl.

12.0nucanne MaTepUaIbLHO-TEXHHMYECKON 0a3bl, HE00XOAUMON s
oCylIeCcTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCca MO IMCHUIINHE

MarepuanbHo-TexHHUUeckasi 0a3a, KOTOpod pacronaraetr SpociaBckuil ¢u-
nvan OUHYHUBEPCHUTETA: ayIMTOPHBIN (POHI, KOMIBIOTEPHBIE KIACCHI U JIp.

JIGKITMOHHBIE W TPAKTUYECKUE 3aHATHS TPOBOMITCS B MYJIbTUMEIUWHBIX
ayouTopusax ¢uimana, a Takke B 000PYJOBaHHBIX KOMIBIOTEPAMH U MYJIbTHME-
JTUHUHBIM 000pYI0BaHUEM KJIACCax.

[Ipodeccopcko-negarorndeckuii =~ cocTaB  3HAKOMHUTCS C  TICHXOJIOTO-
(bU3MONIOrMYECKUMU OCOOEHHOCTMU O0YYAIOIIMXCSl MHBAIMJIOB U JIMI] C OIPaHu-
YEeHHBIMU BO3MOXHOCTSAMHU 370pOBbs. [Ipn HEOOXOAMMOCTH OCYIIECTBISETCS J10-
NOJIHUTENIbHASA TOJepKKa MPENoJaBaHUus ThIOTOPAMHU, TCHXOJIOTaMH, COIUAIb-
HBIMU PaOOTHUKAMU, MPOLIEAIINMHU OATOTOBKY aCCUCTEHTaMH.
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B cootBeTcTBUMU ¢ MeToaMYecKMMH peKkoMeHaarmssMu MunobpHuayku Poc-
cuu (yrBepxaeHsl 08.04.2014 Ne AK-44/05BH) B Kypce Mpearnoaaraercsi UCroib-
30BaTh COIMAJIbHO-aKTUBHBIE U pe(dICKCHUBHBIE METO/Abl OOyUYEHHUS, TEXHOJIOTUHU
COLIMOKYJIbTYPHON peadWIIMTalluid C 1IeJIbI0 OKa3aHUsl MOMOIIM B YCTaHOBJICHUH
MOJIHOIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C JPYTUMHU CTYACHTAMH, CO3JaHHUU
KOM(OPTHOTO TCHUXOJOTUYECKOro KiuMara B CTyaeHueckou rpymme. [loxbop u
pa3paboTka yueOHbIX MaTepUaIoB MPOU3BOIITCS C YUETOM MPEAOCTABICHUS MaTe-
pHuasia B pa3iUYHbIX (QopMmax: ayJualIbHOM, BU3yalbHOM, C MCIIOIb30BAHUEM CIIC-
ITUATTFHBIX TEXHHYECKUX CPEACTB U MHPOPMAIIMOHHBIX CHCTEM.

OcBoenue aucuuiuinebl aunamu ¢ OB3 ocymiecTBiasieTcs: ¢ CIoIb30BAHUEM
CpeacTB oOyueHus: OOIIEro M CHeNHaIbHOTO Ha3HaueHus (epCOHATBHOTO M KOJI-
JIEKTUBHOTO HCHOJB30BaHUs). MarepuaibHO-TEXHUYECKOE OOeCTeueHue Mpeny-
CMaTpHUBAET NPUCIIOCOOJIEHNE ayTUTOPHI K HY>kaaM jul] ¢ OB3.

dopma mpoBEAEHU aTTECTALUU JI CTYJIEHTOB-UHBAJIUIOB YCTAHABIMBACT-
Csl C yYETOM MHAMBUAYAIbHBIX NCUXO(pU3NYECKUX 0coOeHHOCTeH. /st cTyneHToB
¢ OB3 npenycmatpuBaeTcsi 1OCTynHas popMa MpeaOCTaBICHUS 3aJJaHui OIICHOY-
HBIX CPEJICTB, @ UMEHHO:

— B MEYATHOM WJIM JIEKTPOHHOU popme (s Ul C HApYIICHUSIMU OMTOPHO-
JIBUTATEJIbHOTO amlmapara);

— B MeYaTHON (hopMe WM DIIEKTPOHHOU (OpMe C YBEIIMUYEHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (17151 JIUL] C HAPYIICHUSIMU CITyXa, PEUH, 3pEHHUSA);

— METOJIOM YTEHHMSI ACCUCTEHTOM 3aJaHHsl BCIyX (IS JIUL[ C HAPYIIECHUSAMHU
3peHus).

CryaeHTam C MHBAJUAHOCTBIO YBEIIMYMBAETCS BPEMsl Ha MOATOTOBKY OTBe-
TOB Ha KOHTPOJbHBIE BOMPOCHL. {11 TaKUX CTYJIEHTOB NPEAyCMATPUBAETCS HO-
CTyIHasi popMa MPeAOCTABICHUS OTBETOB Ha 3aJJaHUsl, @ UMEHHO:

— MUCHbMEHHO Ha Oymare uiim HabOpOM OTBETOB Ha KOMIIBIOTEPE (IS JIUIL C
HapYLIEHUSIMHU CITyXa, peun);

— BBIOOPOM OTBETA U3 BO3MOXHBIX BAPUAHTOB C UCIIOJIH30BAHUEM YCIIYT ac-
CUCTEHTA (7151 JIUII C HAPYIIEHUSIMH OTTIOPHO-IBUTATEILHOTO arllapara);

— YCTHO (JJ151 JIUL] C HAPYUIEHUSMU 3PEHUSI, ONIOPHO-ABUTATEIBHOTO anmnapa-
Ta).

[Ipu HeoOxomumocTu i OOYy4YaIOIIUXCS ¢ WHBAJIMIHOCTBIO IpOLEaypa
OLICHMBAHUS PE3YJIbTATOB 00YUYEHUSI MOXKET MPOBOAUTHCS B HECKOJIBKO ATAIMOB.
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