[lokymert noamMMHUCTEPTPBO/HEYKIP U BBICIIIETO 00paBoBanus Poccuiickoii Deaepanmm
NUHbo :
oo ‘gfé%pﬂeé? diibtiOe rocy rapcTBeHHOE OI0UKETHOE QOPa30BaTENBHOE YIPEIKACHUE BICIIETO

JIEHA AUKOJideB

ﬂonmépa:@@g‘aHHﬂ «PocTtoBckuil rocynapctBeHHbll [pkoHOMUYeckuil yHuBepcutet (PMTHX)»

[ata nognucanus: 20.02.2024 14:23:30
YHUKanbHbI MPOrpaMMHbIA KIKOY:
c098bc0c1041cb2a4cf926cf171d6715d99abae00adc8e27b55cbele2dbd7c78

YTBEPXAIO
HavanbHuk oTAena TUIEH3UPOBAHUS U
aKKpeIUTaIuU

Yanenko K.H.
« » 20 T

Pabouas nporpamMma M CUUILIHHBI
OCHOBBI AJITOPUTMHYECKOT0 MBIILJIEHNUSI H TPOrPaAaMMHPOBAHUS

38.03.01 DxoHOMHKA
38.03.01.07 "®unancel u kpeaut"

st nabopa 2021-2023 rr.

Kpanudukanms

bakamasp



KA®EJIPA NHdopManOHHBIX CHCTEM H NPHKJIAJAHON HH(POPMATHKH

Pacnpe):[e.ﬂeﬂne YacoB JUCHMILIMHBI IO ceMeCcTpam

Cemectp
(<Kypc>.<Cemectp Ha 6(3.2)

Kypee>) Hroro

Henenn 16

Bup 3ansaruit i PII viI PII

JlaboparopHsie

Wroro ayn.

KonrakrHas pabora

Cawm. pabora 9 (96 |96 |96

Yackl Ha KOHTPOJIb 4 4 4 4
Hroro 108 (108 |108 [108

OCHOBAHHE

VY4eOHblii TU1aH YTBEP)KICH YYEHBIM COBETOM By3a oT 27.06.2023 nmporokon Ne 12.

[IporpamMmy coctaBui(u): a.3.H., gou., Lllepbakos C.M.

3aB. kadenpoit: 1.3.H., moueHt llepbakos C.M.

MertoanueckuM COBETOM HalpaBlieHHs: K.3.H., MomuanoB E.T'.




1. HEJIX OCBOEHUA JUCIHHUITINHBI

1.1 TMOJIy4YCHHUEC NPECACTaBJICHUA 00 AJIFOPUTMU3AIIUU U TIPOrPaMMHUPOBAaHUN Ha A3BIKE Python JUIsL pCIICHUSA HpO(i)eCCI/IOHaJ'H)HI)IX
3ajJga4.

2. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS JTUCHUIIJINHBI

OITK-5:Cnioco6eH HCnoIb30BaTh COBPpeMeHHbIe HHOPMAIIMOHHBIE TEXHOJIOTHH U IPOrPaMMHBIE CPEACTBA NPU pelIeHNu !
npogecCHOHAIBHBIX 3224,

OIIK-6:Cnioco0eH MOHUMATH NPUHIHUNBI PA00THI COBPEMEHHBIX HH(POPMANMOHHBIX TEXHOJOTHI U HCIOJIBL30BATH UX /JIsl pellleHus
3aja4 npogeccuoHAILHOM NesATeJbLHOCTH.

B pe3yjabTaTe 0CBOCHUA TUCHHUIIIMHBI oﬁyqaloumi}icsl JOJIZKCH:

3HaTh:

AITOPUTMBI 00PaOOTKH JaHHBIX
OCHOBBI IIPOrPaMMHUPOBAHUS

YMmern:

CTPOUTH aJITOPUTMBI JUISl PEIIEHUs IPUKIIATHBIX 3324
UCTIONB30BaTh HH(GOPMAMOHHbBIE TEXHOJIOTUH ISl PEeLIeHHs 3a/1ad POPeCCHOHAIBHOM IeATeIbHOCTH

Baapners:

MPaKTUIECKIMHU HaBBIKaMHU pa3pabOTKU anropuTMOB 00pabOTKH JaHHBIX JUIS pEIeHUs 3a1a4 Npo(eCcCHOHATBHON IeSITeIbHOCTH
MPaKTHYECKIMH HaBBIKAMH IPOTPaMMHUPOBAHHS IIPU PEIICHAN 3aa9 IPO(PeCCHOHATBHON 1eITeTbHOCTH

3. CTPYKTYPA U COAEPKAHUE JUCHUITIJIMHBI

Kon HaumenoBaHue pa3iesioB U TeM /BU/I 3aHATHUSI/ Cemectp / | HacoB | Kommneren- | Jlutepatypa
| sapaTud Kvoe 00050
Paznen 1. OcHOBBI AJITOPUTMHU3AINH.

1.1 JlaGoparophast pabora 1.1. AITOPHUTMBI U CTPYKTYPBI JAHHBIX. 6 2 OIIK-5 OIIK | JI1.2 JI1.1
IMonstue anroputMma, nporpammsl. Ilepemennslie. TUIbl JaHHbIX. -6 J1.3J12.3J12.2
Crpoxu. Maccussl. BBog u BeiBoa. IIpuMeHeHUe alropuTMHYECKOTO J12.4J12.1
MBILICHHUS K PEUICHUIO 3a/1a4. BrinosHeHue 1a00paTopHbIX 3aaHuil ¢
ucnonb3oBanueM Python 3.7, Jupiter Notebook. /J1a6/

1.2 JlaGoparopnast pabora 1.3. [{ukinuyeckue aqropuTmebl. 6 2 OIIK-5 OTIK | JI1.2 JI1.1
Huknuaeckue anroput™sl. Buas! iukinos. Lukn no komtekuuu. [ukn -6 JI1.3J12.3 J12.2
o cueTuuky. L{uki ¢ mpenycnoBueM u nocryciaouem. O0pabdoTka J12.4 J12.1
MaccuBOB. Brixoj 3 nukiia. BeinonHeHne 1abopaTopHbIX 3a1aHHi ¢
ucnonb3oBanueM Python 3.7, Jupiter Notebook. /J1a6/

1.3 Tema. ba3bl naHHBIX. 6 48 OIIK-5 OTIK JI1.2 JI1.1
Tumsl 6a3 naHHBIX. THITEL JaHHBIX B 06a3ax JaHHBIX. CBs3H B 6a3ax -6 J1.3J712.3J12.2
JaHHBIX. TexHomorus o6paboTKH AaHHBIX B 0a3ax naHHBIX. /Cp/ J12.4 J12.1
Pa3znen 2. OcHOBBI IPOrpaMMHPOBaHNsA Ha s3bike Python.

2.1 JlaGopaTopHast padora 2.1. UHCTpyMeHTapHil pa3pabOTKH Ha sS3bIKE 6 2 OIIK-5 OIIK |  JI1.2 JI1.1
Python. Beox u BeiBoa nanHbIX. Cpena pa3padotku. CHCTEMBI -6 J1.3J712.3 J12.2
yIpaBieHus KogoM, git. Moxymu. Math, NumPy. Bemmonaenue J12.4J12.1
nabopaToOpHBIX 33J]aHui ¢ Ucmosib3oBanueM Python 3.7, Jupiter
Notebook. /J1a6/

2.2 Jlaboparopnast pabora 2.2. Pabota co cTpykTypamu JaHHbIX Python 6 2 OIIK-5 OTIK | JI1.2 JI1.1
Cnucku. Koprexu. CrnoBapu. IIpeoGpaszoBanue qaHHbIX. Cpesbl. -6 J1.3J12.3J12.2
IMuxmyeckas oOpaboTka crucka. I'eneparop cnucka. Beinonnenue J12.4J12.1
71a00paTOpHBIX 3aaHuii ¢ ucnosns3zoBanueM Python 3.7, Jupiter
Notebook. /J1a6/

23 Tema. OcHoBBI Web-pa3zpaboTku. 6 48 OIIK-5 OTIK | JI1.2 JI1.1
OcobGenHoctn web-pazpabotku ¢ ucnonszoBanueM Python. /Cp/ -6 JI1.3J12.3 J12.2

J12.4 J12.1
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/3auét/

6 4 OIIK-5 OIIK | JI1.2 JI1.1
-6 J1.3J12.3 J12.2
J12.4J12.1

4. ®OHJ OIEHOYHBIX CPEJICTB

CprKTypa U COACpIKaHUEC (1)01—1:13 OLCHOYHBIX CPCACTB AJIs MMPOBCACHUS TeKyHICfI u HpOMe)KyTOLIHOf/'I aTTeCTalliy NPEACTaBJICHBI B

IMpunoxenuu 1 x paboueil mporpaMMe JUCHUILUIUHEIL.

5. YYHEBHO-METOAUYECKOE 1 THOOPMAINNMOHHOE OBECIIEYEHUWE JUCHUIIINHBI

5.1. OcHoBHas INTEpaTYpa

ABTODBI, COCTAaBUTENN 3ariaBue H3zparenbcTBO, TOM Konuu-Bo
JI1.1 |Byitnaues, C. K., OCHOBBI IPOTPaMMUPOBAHNS Ha si3bIke Python: ExarepunOypr: Ypanbckuii | http://www.iprbookshop.r
Boxunar, H. 10, [lecun, |y4eOHOE mocoOme (denepanbHbIil YHUBEPCHUTET, u/66183.html
10. B. 3BC ACB, 2014 HEOTPaHUYCHHBIH JJOCTYTI
UTS 3apETHCTPHUPOBAHHBIX
10JIb30BaTeNen
JI1.2 |Bopucenko B. B. OCHOBBI IPOTPaMMHUPOBAHUS: YaeOHOE TTOCOOHE Mocksa: HTEpHET- https://biblioclub.ru/inde
VYHuBepcurer x.php?
I/IH(bOpMaI_[I/IOHHI)IX page:book&ld:232996
Texunonoruit (MHTYUT), HEOrpaHHYCHHBIN IOCTY
2005 JUISL 3apEruCTPUPOBAHHBIX
10JIb30BaTenei
JI1.3  |JlannoBckwuii B. B. Anroputmbl 00paboTKK JaHHBIX: yueOHoe nocobue |HoBocuOupck: https://biblioclub.ru/inde
HoBocubupckuit X.php?
roCyJapCTBEHHBIH page=book&id=574809
TEeXHUYECKUH yHHUBepcuTer, | HEOTPaHHUCHHBIN TOCTYII
2018 JUIS 3apETHCTPUPOBAHHBIX
T0JIb30BaTeNei
5.2. lonoiHUTeIbHAS IUTEPATYPA
ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBO, TOX Konnu-Bo
JI2.1 |Xwunerko, B. I1. CTpyKTyphl JaHHBIX U aIrOPUTMEL: ydebHOe nocobue | HoBocuOupcek: http://www.iprbookshop.r
HoBocubupckuii u/91540.html
FOCY}IapCTBCHHLIﬁ HeOl'paHI/I“IeHHI)If/i J0CTYyII
TEeXHUYECKUH yHuBepcuTer, |ALA 3apETHCTPUPOBAHHBIX
2016 MOJIb30BaTENeH
JI2.2 |Cuniok, B. I',, Pa3anoB, |Anropur™sl u CTpYKTyphl AaHHBIX: 1abopatopHbeiii | benropoa: beraropoackuii http://www.iprbookshop.r
10. J1. MPaKTUKYM. yaeOHOoe ocooue rOCyIapCTBEHHBIN 1/28363.html
TEeXHOJIOTHUYCCKUU HEOIPaHUYEHHBIN AOCTYI
yHuBepcuTeT um. B.I'. JULs 3apErHCTPUPOBAHHBIX
[Iyxosa, 9bC ACB, 2013 HOJI30BATENIEH
JI2.3 |XaxaeB U. A. TIpakTKyM 1O aNTOPUTMU3AINHI H Mocksa: HannonanbHbIi https://biblioclub.ru/inde
nporpaMmupoBanuio Ha Python: kypc: yueGHoe OTKpBITBHIA YHHUBEPCUTET x.php?
nocobue «HTYUT», 2016 page=book&id=429256
HEOrPaHUYEHHbIH 10CTYI
JUIS 3aPETHCTPUPOBAHHBIX
0Jib30BaTenei
J12.4 [NpuknagHas nHGOPMATHKA: KYPHAT Mocksa: YauBepcuter https://biblioclub.ru/inde

Cuneprus, 2019

x.php?
page=book&id=562207
HEOTPaHWYIEHHBIN OCTYII
UTSL 32aPETUCTPUPOBAHHBIX
MOJTh30BaTENCH

5.3 IlpogeccuonabHble 6a3bl JAHHBIX U HH(POPMALIMOHHbIE CIIPABOYHBIE CHCTEMBI

HaumonanbHas snextponHas 6ubnuoreka (HOB) - https://rusneb.ru

Koncynprant+

5.4. [lepeyeHb MPOrpaMMHOIo odecreyeHust

Python 3.7




Jupiter Notebook

5.5. yqeﬁHO-MeTOHH‘{eCKI/Ie MaTepuaJibl 1J1 CTYACHTOB ¢ OrpPAaHUYCHHBIMH BO3MOKHOCTHMM 3/10POBbS

ITpn HEOOXOOMMOCTH TO 3asBJICHUIO OOYYAIOLIETOCsl ¢ OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI Y4eOHO-METOANYECKHE MaTepHaibl
MPEIOCTABIIIOTCS B (JopMax, afalTHPOBAHHBIX K OTPaHUYEHUSAM 340POBbS M BOCTIpUATHS HH(MopMaryu. J[jis nuI ¢ HapyIIeHHIMH 3peHus:
B opMme aynauodaiina; B meqaTHOH popMe yBeTHISHHBIM IpUPTOM. J{JIs1 JTHII ¢ HApYIIEHUSAMHE CITyXa: B popMe 3JIeKTPOHHOTO TOKYMEHTA; B
negatHo# dopme. st THI] ¢ HApYIIEHUSIMU OTIOPHO-IBUIaTeILHOTO armapara: B (popMe JIEKTPOHHOTO JIOKYMEHTa; B IeuaTHoOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHWE JUCIHUIIIMHBI (MOAYJIA)

IMomenienus A1t NpOBEAEHHS BCEX BUIOB paboT, MPeayCMOTPEHHBIX YYEOHBIM IITAHOM, YKOMIUIEKTOBaHBI HEOOX0IMMOM
CIeLMANIN3UPOBAHHON yueOHOW MeOelbIo M TEXHUUECKUMHU cpeacTBaMu o0ydenus. JlaboparopHble 3aHATHS IPOBOJSATCA B KOMITBIOTEPHBIX
KJaccax, paboune MecTa B KOTOPBIX 000pYyI0BaHbI HEOOXOIMMBIMHE JINIICH3NOHHBIMH MTPOTPAMMHBIMHE CPEIICTBAMH M BBIXOJIOM B IHTEpHET.

7. METOAUYECKHUE YKA3ZAHUSA JJI5S1 OBYYAIOIIUXCS 110 OCBOEHUIO U CIUITJIMHBI (MOAY JIST)

MCTO)II/I‘ICCKI/IC YKa3aHus 110 OCBOCHUIO JUCHUITJIMHBI TPEACTABJICHLI B HpI/IJ'IO)KeHI/II/I 2K pa60qel71 nporpaMmMe JUCHHUIIIUHBI.




[Tpunoxenue 1
®OH/I OHEHOYHBIX CPE/ICTB

1. Onucanue nmoka3zaresieid 1 KpUTepUeB OIEHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax MX
(¢hopMupoBaHus, onMcaHue MIKAJ OLEHUBAHUSA

1.1. Tloka3aTenu ¥ KpUTEPUH OLIEHUBAHUSI KOMIETEHLIUMI:

3VH, cocrapnstomue INoxa3zarenu Kputepuu Cpencrsa
KOMIETEHIIHIO OLICHUBAaHUS OILICHUBAaHUS OIICHUBAaHUS

OIIK-5: CnocobeH WUCMONB30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJOTMH M TIPOTPaMMHBIC CPEJCTBA IMPU PEHICHUU
npodecCHOHATBHBIX 33a4.

3HaTh: aNTOpPUTMBI OOpPaOOTKH | 3HAET TIOHATHA  AITOPUTM, | TOJHOTA u | O — onpoc (Bapuant 1-6), 3 —
JTAaHHBIX porpaMMma, TIepeMeHHbIE, | COAePKATEIEHOCTh OTBETA BOTIPOCHI K 3adery (1-20)
THUTIBI JAHHBIX yMeHHe TIPUBOANUTH

TPUMEPBI
YMeTh: CTPOUTH aITOPUTMBI | CTPOUT JIUHEWHBIC | TIOJHOTA u | JI3 — maboparopHbie 3amaHUsS
7. pelIeHMs]  TMPUKIAIHBIX | aJTOPUTMBI, LHUKJIMYECKUE | COJEPKATENbHOCTh OTBETA (3aganms 1-4)
3aJa4 AJITOPUTMBIL YMCHUEC IMPUBOANUTH

TIPUMEPEI

YMEHHE  CaMOCTOSATEIHHO

HAXOJUTh petreHue

MTOCTABJICHHBIX 33724
Brnanets: NPaKTUYECKUMHU | pa3padaThiBacT MOJTHOTA u | JI3 — naboparopHbie 3aaHusA
HABBIKAMU pa3paboOTKH | MOAMPOrPaMMBI, HCIONB3YET | CONEPKATCIBHOCTh OTBETA (3amanust 1-4)
aJTOPUTMOB 00paboTKU | JOKAIBHBIE W  TJ00aNbHBIE | YMEHHE MIPUBOIUTH
JaHHBIX I pEIICHMs 3a7ad | NEPEMEHHBIE, PEKYPCUIO TIPUMEPBI
npodeccnoHaTbHOMN YMEHHE  CaMOCTOSATEIBHO
JIESITETFHOCTH HaXOJIUTh perieHme

IIOCTABJICHHBIX 3aJa4

OIIK-6: CriocobeH MOHMMATh TPHHIUITEI PpAO0ThI COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI U HUCMOIB30BATh MX JUISl PEIICHHS
3a1a4 1poheCCHOHATBHOM NSSITeIbHOCTH

3HaTh: OCHOBBI | 3HACT TMOHATHUA OOBEKTHO- | MOJIHOTA u | O — ompoc (Bapuant 7-12), 3 —
TIPOTPaMMHPOBAHHS OpUEHTHPOBAHHOTO COJIEPKATEITHHOCTH OTBETA BOTIPOCHI K 3aueTy (21-36)
MPOTPaMMHUPOBAHUS yMEHHE MIPUBOJHUTH
TIPUMEpBI
Ymers: HCIIONIb30BaTh | MCIIONBb3YET cpeay | moiHOTa n | JI3 — naGoparopHble 3amaHUS
nH(pOpPMALMOHHBIE TEXHOJIOTHU | pa3paboTKH, CHCTEMY | COJEpXkKaTeIbHOCTh OTBETA (3amanus 5-8)
JUIst pemeHus 3aJa4 | yrnpaBJeHUS KOJAOM yMeHHe NPUBOANTH
npodeccnoHaTbHOM TIPUMEPBI
JIeSITeIbHOCTH YMEHHE  CaMOCTOSTEILHO
HaXOIHUTh pemeHne
MIOCTABJICHHBIX 33,14
Braners: MIPAaKTHYECKUMH | BBITIOJHSET aHaIN3 U | MOJHOTA u | JI3 — naGoparopHble 3amaHus
HaBBIKAaMU TPOTPAMMHPOBaHMS | 00paOOTKY  HaHHBIX,  HX | COJEPKaTeIbHOCTh OTBETA (3anmanus 5-8)
npu peleHun 3a7a4 | BU3YaJIM3aLHUIO YMEHHE MIPUBOJUTH
npodeccroHabHOI IpUMEpbI
JESITEIHOCTH YMEHHE  CaMOCTOSATEIBHO
HaXOIWUTh pelieHue

ITOCTAaBJICHHBIX 3aJa4

1.2 [Ixansl OIlEHUBAHUSA:

Texymuii KOHTpPOJb YCIEBAEMOCTH U TPOMEXKYTOUHAS AaTTeCTalUsl OCYIIECTBISETCS B paMKax
HAKOIMUTENFHON 0aJUTbHO-PEUTHHTOBOM crcTeMbl B 100-0ammpHON 1mIKae.

50-100 6amnoB (3auer);

0-49 GamnoB (He3auer).

2. TunoBble KOHTPOJIbHbIE 3aJaHUSl WM HHbIe MAaTepHaJIbl, HeOOXOAUMbIE /Uil OLEHKH 3HAHUI,
YMEHHii, HABBIKOB H (WJIN) ONBITA 1eATeJbHOCTH, XaPAKTEPHU3YIOIIHMX 3TaNbl ()OPMHUPOBAHUS KOMIIETEeHM I
B Npolecce 0CBOeHUs 00pa30BaTeIbHON MPOrPpaMMbl

BOl'lpOCI)I K 3a49€Ty



[TonsiTre anropuT™Ma, MPOTPaMMBL.
[Tepemennsle.

Tunel JaHHBIX.

Crpoxku.

Maccussl.

BBoa u BeIBO.

JInHeliHbIe alIrOPUTMBI.

Betnenus.

YcioBus.

[uknuyeckue anropuTMel.

Bunnl HuKIos.

[lukn mo KoJaeKIuH.

[{uka no cueTumky.

[{ukn ¢ npeaycinoBUeM U MOCTYCIOBHEM.
O06paboTka MacCUBOB.

Brixon n3 nukia.

[TonsiTHE TOATIPOrPAMMBL.

[lepenaya u Bo3BpaT mapaMeTpoOB.

. JlokanpHbI€ U TII00ATHHBIC TIEPEMEHHBIC.
Pexypcus.

BBoj 1 BBIBOJ TaHHBIX.

Cpena pa3paboTKHu.

Cucrtembl ynpaBlIeHUs KOJIOM, git.
Monaynu.

Cnucku.

Koprexu.

Cnosapu.

[IpeoOpa3zoBanne TaHHBIX.

Cpesbl.

[uxnmrueckas oOpaboTKa CTHCKa.
I'eneparop crmcka.

[TonsiTe 06 bEKTHO-OPHUEHTUPOBAHHOTO IPOTPAMMHUPOBAHUSI.
Knacc. O0BexT.

34. Wukancymnsuus, HacleaoBaHue u noaumopdusm B Python.
35. bubnuoteka Pandas, ananu3 u 00paboTKa TaHHBIX.
36. Busyanmzamus B matplotlib u seaborn.

VXN R WD —
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PN OOV NRE LN = OO0 NN RN~ O

3auemnoe 3adanue exnOuaem 06a 60npoca — 00UH MeEOPEeMUYECKUIl 60NPOC U 0OHO NPAKMUKO-
OpUEHMUPOBAHHOE 3A0aAHUEe U3 YUC/A NPUBEOCHHBIX HUIICE 1AD0PAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 OammoB («3a4eT») — U3JIOKEHHBIH Marepuan (aKTHUYECKH BEpeH, HaJIudue TiIyOOoKHxX
HCYCPIBIBAIOIINX 3HAHUHU B 06I>eMe HpOfIIICHHOfI nporpaMmbl JUCHUITIIMHBI B COOTBECTCTBUU C TOCTABJIICHHBIMU
NpOTrpaMMOil Kypca TeNsIMH M 3aJadyaMi OOYyYeHHs; TPaBWIBHBIC, YBEPCHHBIC ICHCTBUS 10 TMPUMEHEHUIO
MOJIYYCHHBIX 3HAaHUU Ha IMMPAKTHUKE, I'PaMOTHOC W JIOTUYCCKHU CTpOI>'IHOC H3JIOKCHUEC MaTCpualia Mnpu OTBCTE,
YCBOEHHE OCHOBHOW M 3HAKOMCTBO C JIOTIOJTHUTEIBHOM JIUTEPATypOil; HaJTMYUE TBEPABIX U TOCTATOYHO TOJTHBIX
3HAHUHA B 00beMe NPOIIEHHON NMpOrpaMMbl TUCIMILIMHBI B COOTBETCTBUH C LIETSIMH OOy4eHUs, paBUIIbHBIC
JEMCTBUSI TI0 IPUMEHEHUIO 3HAaHWH Ha MPAKTUKE, YeTKOE M3JIOKEHHE MaTepHalia, TOMYCKAITCS OTIEbHBIC
JOTHYECKHE W  CTWIMCTHYECKHE TOTPEIIHOCTH, OOydYaloUmMiicss YCBOMJI OCHOBHYIO  JIUTEparypy,
PEKOMEH/IOBaHHYIO B pabodyell mporpamMme JAMCIUILTAHBI; HATWYHE TBEPABIX 3HAHWH B 00beMe MPOIIEeHHOTO
KypCca B COOTBCTCTBUU C LCISAMU 06y‘IGHI/ISI, HN3JI0KEHUE OTBETOB C OTACIIBbHBIMHU OI_HI/I6KaMI/I, YBCPCHHO
UCTIPaBJICHHBIMU TIOCJIE JTOTIOTHUTEIFHBIX BOITPOCOB; MPABUIILHBIC B IIEJIOM JACUCTBUS IO MPUMEHEHHIO 3HAHUN
Ha TMPAKTUKE;

- 0-49 GamioB («He3a4eT») — OTBETHI HE CBSA3aHBI C BOMPOCAMH, HAJTUYHE T'PyOBIX OIMIMOOK B OTBETE,
HCIMMOHNUMAHUC CYHIHOCTU U3JIaracMoro BOIpoca, HCYMCHHUEC IMIPUMCHATh 3HAHWA Ha MPAKTUKEC, HCYBCPCHHOCTh U
HETOYHOCTh OTBETOB HAa JIOTIOJTHUTEIILHBIC M HABOJISIINE BOTIPOCHI.



3aganus nJs onpoca
Bapwuant 1
[lonsiTue anropuTma, MPOrpaMMmal.
[Tepemennsle.
Tune! naHHBIX.
Bapuant 2
Crpoxku.
MaccuBsbl.
Bgoja u BeIBOI.
Bapwuant 3
JIuneliHble ArOPUTMBI.
BerBnenus.
Ycnosus.
Bapuant 4
[[uxinyeckue alropuTMBI.
Bunnr myukios.
LI¥KI 11O KOJJIEKITUH.
Bapwuant 5
MK O CUETUHKY.
[{uki ¢ mpeaycaoBUEM U OCTYCIOBUEM.
O06paboTka MacCHUBOB.
BapuanT 6
Brixon u3 nukia.
[TonsiTe TOATIPOTPAMMBI.
[lepenaya u BO3Bpat mapaMeTpos.
Bapuant 7
JlokanbHbIe U TJI00aTBHBIC IEPEMEHHEIE.
Pexypcusi.
BBoj 1 BBIBOJ] TAHHBIX.
Bapuant 8
Cpena pa3paboTKH.
Cucrembl ynpaBiIeHHs KOJIOM, git.
Mopyinu.
BapuanTt 9
Crnucku.
Koprexu.
Crnosapu.
Bapwuant 10
[TpeoOpazoBaHue JaHHBIX.
Cpe3bl.
[Muknnyeckast oOpaboTKa CIUCKa.
Bapwuant 11
I'eneparop cnmcka.
[TonsiTe 06 BbEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUSI.
Knacc. OOBeKT.
Bapuant 12
Wukarncynsanus, HacieaoBanue u noarumopdusm B Python.
bubnuoteka Pandas, ananu3 u o0paboTka TaHHBIX.
Busyanu3zarus B matplotlib u seaborn.

Kpumepuu oyenusanus (015 kaxcooeo sapuanma):

18-20 6. — oTBETHI Ha BCE TPU BOIIPOCA BapHAHTA JIaHBI BEPHO;
16-17 6. — oguH OTBET U3 3-X C HETOYHOCTSIMU;

13-15 0. — 2 oTBeTa U3 3-X C HETOYHOCTIMH;



9-12 6. — 3 oTBeTa C HETOUYHOCTSIMU;

5-8 6. — HEeT oTBeTa Ha OJMH BOTPOC U3 3-X;

1-4 6. — HeT oTBeTa Ha JiBa BOIpoOca U3 3-X.
Makcumanvnoe konuuecmeo o6annoe 3a onpoc — 20.

JlaGopaTopHble 3a1aHuA

JlabGopaTopHoe 3amanue 1. AITOPUTMBI M CTPYKTYPBI JaHHBIX.

PeanuzoBaTh mpuMepsl CIEIyIOMUX CTPYKTYp AaHHBIX Ha s3bike Python: xopTex, cIUCOK, MHOXECTBO,
cioBapb. [IporeMoHCTpUpOBaTH BEIOOPKY JAHHBIX U3 3TUX CTPYKTYD.

JlaboparopHoe 3axanue 2. JINHEHHbIE ¥ BETBSIIUECS ATOPUTMBI.

PeanuzoBarh mpumep anropuTMa C  Wcmonb3oBaHueM — koHcrpykmuu - if...  elif...  else...
ITponemMoHCTpUpOBaTh BETBICHUE B IPOrpaMMe.

JlaGopaTtopHoe 3amanue 3. [{ukandyeckue aaropuTMbl.

PeanuzoBaTh mpuUMepbl aIrOPUTMOB C HCIIOJIB30BAaHMEM IMKJIA ¢ TpeaycioBueMm while m mukma mo
kosutekuuu for. IIlponeMoHcTpupoBaTh pabOTy IIUKIOB B IPOTrPAMME.

JlaGopatopHoe 3ananue 4. QyHKIUN U PEKYPCUBHBIE aITOPUTMBI.

Coznath (QYHKIMIO C HECKOJBKMMH apryMeHTamMu. lIpoaeMOHCTpHpOoBaTh HCMONBb30BaHHE (PYHKIHUU B
nporpamme. OcyIecTBUTh IPUMEHEHUE peKypcuBHON QyHKiuH. [IpogeMoHcTprupoBaTh nepenady B KauecTBe
napameTpa QyHKIIUU U JISIMO/1a-BBIPKCHHSL.

JlaGoparopHoe 3amanue 5. MHCTpyMeHTapHii pa3paboTku Ha si3bike Python.

BrImioyTHUTE peanu3anuio Tporu3BOJIBHON MTporpamMMel B Jupyter Notebook.

JlaGopatopHoe 3amanue 6. Pabota co ctpykTypamu gaHHbeIx Python.

PeanuzoBath renepaTopbl CIUCKOB U ciioBapeid. OcyIecTBUTh IEpedop CIHCKa U CI0Baps.

JlaGopatopHnoe 3aganue 7. OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO MTporpaMMupoBanus B Python.

PeanuzoBath mpocTeiinyto nepapXxuro KJIaccoB (POIUTENBCKUN KIIacC U JOUSPHUH KJ1acc).

JlaGoparopHoe 3aganue 8. Python st pemenus anamuTHYECKUX 3a1a4

OcyiiecTBUTh YTEHHE NMPOU3BOJILHOTO naTa-ceta B Pandas. BwimonHuTh QuibTpanuio M rpynnupoBKY.
BBINOTHUTH BU3yalIN3alkIo.

Kpumepuu oyenusanus (011 kaxcooeo 3a0anus):

8-10 6. — 3a1aHKE BBHIMOJHEHO BEPHO;

6-7 0. — IpH BBITIOTHEHUH 3a1aHUS OBLITU TOMYIICHBl HETOYHOCTH, HE BIUSIONIUE HA PE3yIbTaT;

4-5 6. — IpU BBITMIOJTHEHUH 33JIaHUS ObUTH JOMYIIEHBI OITUOKH;

0-3 6. — pu BHIMOJIHEHUH 3a/1aHKsI OBLIH JOIYIEHBI CYIIECTBEHHbIE OIINOKH.

Makcumanvnoe Konuuecmeo 6a1106 3a 1adopamopnuie 3a0anusn — 80 (8 3adanuii no 10 6annos).

3. Meroanueckue MaTepHaJibl, ONpeNesiOIIHe TMPOoUeAyPbl OLECHMBAHMS 3HAHMHA, YMEHMIH,
HABBIKOB U (MJIM) ONBITA eATEJbHOCTH, XapPaAKTEePU3YIOIIUX 3TaNbl GOPMHUPOBAHUS KOMIIETEHIM I

[Ipouenyps! olleHMBaHMSI BKJIIOYAIOT B ce0s1 TEKYIUI KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIIHIO.

Tekymmii KOHTPOJIb YCIEBAEMOCTH TMPOBOAMUTCS C MCIOJb30BAaHUEM OLIEHOYHBIX CPEJICTB,
MPEJICTABICHHBIX B M. 2 JAHHOTO NpUJIOXKeHUs. Pe3ynbTaThl TeKyllero KOHTPOJIS JOBOAATCSA 1O CBEICHUS
CTYACHTOB 10 HpOMeXCYTOqHOﬁ aTTeCTalnu.

IIpome:xyTOuHAs1 aTTeCcTAlUs IPOBOIUTCS B JOpME 3aUeTa.

3aueT MPOBOAUTCS MO OKOHYAHMU TEOPETUYECKOrOo OOYYEeHHs 0 Hadaja 3K3aMEHAI[MOHHON CECCHH.
KonudyecTBo BOmMpOCOB B 3aueTHOM 3aJaHuM — 2 (OJWH TEOPETHUYECKHH BOMPOC W OJHO TPAKTHKO-
OpUeHTHUpOBaHHOE 3a7aHue). OOBsIBIEHUE PE3yIbTaTOB MPOU3BOAUTCS B I€HB 3a4yeTa. Pe3ynbTaThl aTTecTaluu
3aHOCSTCSI B 3a4ETHYI0 BEAOMOCTb U 3a4€THYIO KHUWXKKY cryAeHTa. CTylneHThl, He MpoIeAnne
MNPOMECKYTOUYHYIO  aTTCCTAUIO  I10 rpa(bmcy CCCCHUU, [MOOJUKHBI JIMKBUAWPOBATH 3aA0JDKCHHOCTHL B
YCTaHOBJICHHOM THOPSIKE.



[Tpunoxenue 2

METOAUYECKHE YKA3AHUA 110 OCBOEHUIO AUCIUIIJIMHBI

Y4eOHBIM MIaHOM MPETyCMOTPEHBI CIIEAYIOIINE BUbI 3aHATHH:

- 1abopaTOpHBIC 3aHATHSI.

B xone nmaGopaTopHBIX 3aHATHIA yriayOJsSOTCS M 3aKPeIUISIOTCA 3HAHUS CTYJEHTOB IO PSAIY BOMPOCOB,
Pa3BHUBAIOTCSI HABBIKH MTPAKTHYECKON paOOTEHI.

[Ipu moAroToBKe K J1aOOPATOPHBIM 3aHATUSAM KaXKIBIA CTYJIEHT JIOJKEH:

— U3yYUTh PEKOMEHIOBAHHYIO YISOHYIO TUTEPATYPY;

— IOJITOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMON TEME.

B npomecce moaroroBku K 1a0OpaTOPHBIM — 3aHSATHSIM  CTYJEHTBI MOTYT BOCIIOJI30BaThCA
KOHCYJIbTALIUSIMU ITPENOIaBATEIIS.

Bormpocsl, He paccMOTpeHHBIE Ha Ta00PAaTOPHBIX 3aHATHSX, JTOJDKHBI OBITh H3YYCHBI CTYJCHTAMH B XOJIC
caMoCTOSTeNbHOM paboThel. KOHTPONIb caMOCTOSATENbHOM paboThl CTYIEHTOB HaJl Y4eOHOI mporpaMmoi Kypca
OCYIIIECTBIISIETCS. B XOJE 3aHATHA METOJOM OIpOca W BBHIMOJTHEHHS JaOOpaTOpHBIX 3amaHuii. B xome
CaMOCTOSITENILHOM  pabOThl  KaXIbI CTYJEHT 00s3aH MPOYUTATh OCHOBHYIO U TIO BO3MOXKHOCTHU
JIOTIOTHUTEBHYIO JIMTEPATypy 10 U3y4aeMOW Teme, JOMOJHUTh KOHCHEKTHl JIKIUH HEJOCTAIOIINM
MaTepuaoM, BBIIUCKAMU U3 PEKOMEHJIOBAHHBIX MEPBOMCTOYHUKOB, BBIICIUTh HETIOHSATHBIE TEPMUHBI, HAUTH
WX 3HAYCHUE B HHIIUKIIONEANIYECKUX CIIOBAPSIX.

CTyZleHT NOJKEH TOTOBUTHCSA K MPEACTOALIEMY J1a0OpaTOPHOMY 3aHSTHIO MO BCEM O0O3HAUEHHBIM B
paboueit mporpaMmme AUCIUIUIMHBI BOITPOCAM.

JI1st TOATOTOBKU K 3aHATHUSM, TEKYIIEMY KOHTPOJII M MPOMEKYTOUHOM aTTECTAllUd CTYJIEHThI MOTYT
BOCIIOJIb30BaThCSl AJIEKTPOHHO-OMOIMOTEYHBIMU CUCTEMaMH. Takke oOydwaromuecs MOTYT B3STh Ha JIOM
HEOOXOUMYIO JINTEPATypy HAa aOOHEMEHTE YHUBEPCUTETCKONH OMOTMOTEKH MM BOCIIOIB30BATHCS YUTATHHBIMU
3aJIaMH.
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