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1. HEJIX OCBOEHUA JUCIHHUITINHBI

1.1

MOJTyYEeHHUE MPEJICTABICHUS 00 alrOpUTMHU3AIMU U TPOTPaMMHUPOBAaHNU Ha si3bike Python s pemenuns npodeccruoHaabHbIX
3ajad4.

2. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS JTUCHUIIJINHBI

OITK-6:Crnioco6eH HCnoIb30BaTh COBPeMEHHbIe HHOPMAIIMOHHBIE TEXHOJIOTHH U IPOrPaMMHBIE CPEACTBA NPU pelIeHNu !
npogecCHOHAIBHBIX 3224,

OIIK-7:CnocodeH MOHUMATH NPUHIHUNBI PA00THI COBPEMEHHBIX HH(POPMANMOHHBIX TEXHOJOTHI U HCIOJIB30BATH 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

nabopaTopHBIX 33J]aHni ¢ ucrosib3oBanueM Python 3.7, Jupiter
Notebook. /J1a6/

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. 5 4 OIIK-6 OIIK | JI1.1JI1.2
IMonstue anroputMma, nporpammsl. Ilepemennslie. TUIbl JaHHbIX. -7 J1.3J12.1 J12.2
Crpoxu. Maccussl. BBog u BeiBoa. IIpuMeHeHUe alropuTMHYECKOTO J12.3712.4
MBIIUIEHHS K pelIeHNIo 3a1a4. BoinonHeHne 1abopaTopHBIX 331aHUH ¢
ucnoinb3oBanueM Python 3.7, Jupiter Notebook. /J1a6/

1.2 JlaGoparopHas pabora 1.2. JIuHelHbIE U BETBSIIIHECS AITOPUTMBI. 5 4 OIIK-6 OTIK | JI1.1J11.2
JInneiinble anroputMsel. BetBnenus. Ycnosus. Beinonnenne -7 J1.3J12.1 J12.2
nabopaTopHBIX 33JjaHui ¢ ucrosib3oBaHueM Python 3.7, Jupiter J2.3J12.4
Notebook. /J1a6/

1.3 JlaGoparophast pabora 1.3. [{ukinuyeckue anropuTMbl. 5 4 OIIK-6 OTIK | JI1.1 J11.2
Huxnuueckue anroputmsl. Buael nukinos. Hukn no komieknuu. Hukn -7 JI1.3J12.1 J12.2
o cueTuuky. LUK ¢ mpeaycnoBreM u nmocrycioBuem. O0paboTka J123J12.4
MaccuBOB. Brixon U3 1ukia. BeinonHenue 1abopaTopHbIX 3aaHUi C
ucronb3oBanueM Python 3.7, Jupiter Notebook. /J1a6/

1.4 Jlab6opatopHas padora 1.4. DyHKIMU U PEKYPCUBHBIE allTOPUTMBI. 5 4 OIIK-6 OIIK | JI1.1 JI1.2
[Tonsitre mommporpammer. [lepenada u Bo3Bpat napameTpoB. JIokanbHbIe -7 JI1.3J12.1 J12.2
u riobasbHble IepeMeHHble. Pexypceus. BeinonaHenue 1abopaTopHbIX J12.3712.4
3afaHuil ¢ ucnons3zoBanueM Python 3.7, Jupiter Notebook. /J1a6/

1.5 Tewma. ba3sl JaHHBIX. 5 38 OIIK-6 OIIK | JI1.1J11.2
Tunsl 6a3 naHHBIX. THIEI JaHHBIX B 06a3ax JaHHBIX. CBs3u B 6a3ax -7 J1.3J12.1 J12.2
JaHHBIX. TexHomorus o6paboTKH AaHHBIX B 0a3ax naHHBIX. /Cp/ J12.3 J12.4
Pazaen 2. OcHoBbI NporpaMMupoBanus Ha si3bike Python.

2.1 JlaGoparophast pabora 2.1. MHCTpyMeHTapuii pa3pabOTKH Ha S3bIKE 5 4 OIIK-6 OTIK | JI1.1 J11.2
Python. Beox u BeiBoa nanHbIX. Cpena pa3pabotku. CHCTEMBI -7 JI1.3J12.1 J12.2
yrpaBieHus koaoMm, git. Moaynu. Math, NumPy. Beimonsenune J2.3J12.4




2.2 Jlaboparophast pabora 2.2. Pabora co cTpyKkTypamu JaHHbIX Python 5 4 OIIK-6 OTIK | JI1.1J11.2
Crnucku. Koprexu. Cnosapu. [IpeoOpazoBanue qanHbix. Cpesbl. -7 JI1.3J12.1 J12.2
IMuxmnueckas 06paboTka crnucka. I'eneparop cnucka. Beinonanenue J12.3712.4
n1ab0paTOPHBIX 3alaHuii ¢ ucnosb3oBanueM Python 3.7, Jupiter
Notebook. /J1ab/

23 Jla6opaTopHas padota 2.3. OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 5 4 OIIK-6 OIIK| JI1.1J11.2
nporpammupoBanus B Python. -7 JI1.3J12.1 J12.2
IMonsiTue 00BbEKTHO-OPUEHTUPOBAHHOTO IIporpaMmupoBanus. Kiace. J12.3712.4
OO6bekT. UHKancynsaiys, HacjaeqoBanue u monumopdusm B Python.

BrinosnHenne 1abopaTopHbIX 3aaHuil ¢ ucnonas3oBanuem Python 3.7,
Jupiter Notebook. /J1a6/

2.4 JlaboparopHas pabora 2.4. Python ans penieHus aHaIMTUYECKUX 3a1a4. 5 4 OIIK-6 OTIK | JI1.1 J11.2
bubnuoreka Pandas, ananus u 00paboTka faHHbIX. Busyanuzamnus B -7 J1.3J12.1 J12.2
matplotlib u seaborn. BeimonHeHue 1abopaTopHbIX 3aJaHUH C J2.3J12.4
ucnone3oBanueM Python 3.7, Jupiter Notebook. /J1a6/

2.5 Tema. OcHOBBI Web-pa3paboTKH. 5 38 OIIK-6 OTIK | JI1.1 J11.2
0cobeHHOCTH Web-pa3paboTku ¢ ucronb3oBanueM Python. /Cp/ -7 JI1.3J12.1 J12.2

J12.3712.4

2.6 /3auér/ 5 0 OIIK-6 OIIK |  JI1.1 JI1.2

-7 J1.3J12.1 J12.2
J12.3J12.4

4. ®OHJI OHEHOYHBIX CPEJICTB

CrpykTypa u conepkanue (HOH/Ia OLIEHOYHBIX CPENICTB IS POBEICHNS TEKYIIEH U IPOMEXYTOUHOM aTTeCTalluy MPEICTaBICHEI B
[punoxenun 1 k paboyei mporpaMmme JUCHUTUITAHBL.

5. YYEBHO-METOAUYECKOE 1 HTHOOPMAIIMOHHOE OBECIIEYEHUE JTUCHUAIIJIMHBI

5.1. OcHoBHas IUTEpaTYpa

ABTODBI, COCTaBUTEIHN 3arnaBue H3parenbCcTBO, TON Konuu-Bo
JI1.1 |Bopucenko B. B. OCHOBBI IPOTPaMMHUPOBaHUS: yueOHOE TocobHe Mocksa: nTepHeT- https://biblioclub.ru/inde
VHuBepCHTET x.php?
I/IH(l)OpMaLH/IOHHBIX page=b00k&1d=232996
Texnonoruit (MHTYUT), HEOTpaHMIEHHBIM IOCTYII
2005 JUTSL 3aPETUCTPUPOBAHHBIX
oJib30BaTenei
JI1.2 |Byiinaues, C. K., OCHOBBI IPOrpaMMHUPOBaHus Ha si3bike Python: ExarepunOypr: Ypanbckuii | http://www.iprbookshop.r
Boxumar, H. 0., [lecun, |ygebnoe mocobue dbenepanbHbI YHUBEPCHUTET, u/66183.html
10. B. 3BC ACB, 2014 HEOTpaHWYEHHBIH JJOCTYTI
JUTSL 3aPETUCTPUPOBAHHBIX
HoJIb30BaTenei
JI1.3 |JlanmoBckwmii B. B. Anroputmbl 00paboTKH JaHHBIX: yueOHoe nmocobue |HoBocuOupck: https://biblioclub.ru/inde
Hoocubupckuit x.php?
rOCyHapCTBeHHBIﬁ page:book&ld:574809
TEXHUYECKUH yHuBepcuTeT, | HCOTPAHMICHHBIM TOCTYII
2018 JUTSL 3apETHCTPUPOBAHHBIX
10JIb30BaTeNen
5.2. lono/IHUTe/ILHASI JIUTEPATYpa
ABTODBI, COCTaBUTEIHN 3arnaBue H3parensCcTBO, TON Konuu-Bo
JI2.1 |Xaxaes U. A. [IpakTHKyM O alrOPUTMH3ALMU 1 Mocksa: HannonanbHbIit https://biblioclub.ru/inde
mporpaMMupoBaHmIo Ha Python: kypc: yue6HOE OTKpBITHI Y HUBEPCUTET x.php?

mocodue

«MHTYUT», 2016

page=book&id=429256
HEOTPaHWYCHHBIIH JOCTYI
UTSL 3aPETHCTPUPOBAHHBIX
OJIb30BaTEIICH




ABTOpLI, COCTaBUTCIIN 3ariraBue I/I3H3TGHBCTBO, rog Komma-Bo

JI2.2  |Cumiok, B. I'., Ps3aHOB, |ANTOpUTMEI H CTPYKTYPHI JaHHBIX: 1abopaTopHelii  |Benropox: berropomckwuii http://www.iprbookshop.r

10. 1. MPaKTUKYM. yaeOHOEe TTocoOme rOCyJapCTBEHHBIN u/28363.html
TCXHOHOFI/I‘ICCKI/Iﬁ HeOFpaHquHHBIﬁ JA0CTylI
yHuBepcutetT um. B.I. JUIS 3aperucTpupOoBaHHBIX
Ilyxosa, 95C ACB, 2013 noms3oBatene

2.3 MMpuknanHas vHPOPMATHKA: JKYPHAI MockBa: YHUBEpCUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?

page=book&id=562207
HEOTPAHUYEHHBIH JOCTYI
JUTSL 3apETUCTPHUPOBAHHBIX

MOJIb30BaTEICH
J12.4 | Xwunenko, B. I1. CTpyKTypbl IaHHBIX U alrOpPUTMBL: yueOHoe nocobue |HoBocHOUpCK: http://www.iprbookshop.r
HoBocubupckuii u/91540.html
rocy1apCTBEHHBIH HEOTrpaHWYCHHBII JOCTYI
TEXHUYECKUN YHUBEPCHUTET, |14 3apeF”CTp“POB§HHHX
2016 MoJIb30BaTeNei

5.3 HpO(l)eCCl/IOHaJILHble 0a3bI JAaHHbIX U mld)opmaunonnble CIIPaBOYHbIC CUCTEMbI

HanmonanbHas snektponHas oubnuorexa (HIB) - https://rusneb.ru

Koncynsrant+

5.4. IlepeueHs NpPOrpaMMHOro odecneyeHust

Python 3.7
Jupyter Notebook

5.5. YueOHO-MeTOANYECKHE MATEePUAJbI AJISl CTYI€HTOB € OTPAHMYeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Tpn HEOOXOOMMOCTH IO 3aBICHUIO OOYYAIOMIETOCs C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI Y4€OHO-METOIMIECKHE MAaTEePHAIIBI
MPEIOCTABISIIOTCS B (hOpMax, aIalTUPOBAHHBIX K OTPAaHUYEHHSIM 3I0POBBSI M BOCTIPUATHS HHPOpManuy. J{iis I ¢ HapyIIeHHsIMH 3pEHUS: B
(dhopme aynuodaiina; B neyaTHol (popme yBeIMYeHHBIM mwpudTOoM. J{JIs UL ¢ HapyIIeHUAMH ciiyXa: B (OpMe 3JIEKTPOHHOTO JJOKYMEHTa; B
nedaTHoi popme. JIis uIL ¢ HAPYIIEHUSIMU OMOPHO-JIBUTATENILHOTO arnapara: B opMe 3JIEKTPOHHOTO JIOKYMEHTa; B IIe4aTHOU Gopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIIMHBI (MOZAY JIS)

IMomermeHus [T MPOBEICHUS BCEX BUAOB PabOT, IIPETyCMOTPEHHBIX YIeOHBIM IUIaHOM, YKOMIIIEKTOBAHBI HEOOXOINMOH
CIELHATU3UPOBAHHON y4eOHON MeOeNbIo U TEXHUUECKUMH CpeACcTBaMu 00yueHus1. JIabopaTopHble 3aHATHS IPOBOIATCS B KOMIIBIOTEPHBIX
KJaccax, paboune MecTa B KOTOPBIX 000pYyJ0BaHbl HEOOXOJUMBIMH JIUIIEH3UOHHBIMU [IPOrPaMMHBIMU CPEJICTBAMU U BBIXOJIOM B MIHTEpHET.

7. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA ITO OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

Mertoandeckue yKa3aHHs 110 OCBOCHHIO AUCLUILIMHEI IpeacTaBieHbl B [Ipunoskennu 2 k paboyei mporpaMme AUCHUIIIHHEL




[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
KOMIETEHIIHUIO OLICHUBAaHUS OILICHUBAaHUS OILICHUBAaHUS

OIIK-6: CnocobeH uCIONIB30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE TEXHOJIOTMW W MPOTPaMMHBIE CPEACTBA TPH PEIICHUH
npodecCHOHATTLHBIX 33124

3HaTh: aNTOpPUTMBI OOpPaOOTKH | 3HAET TIOHATHA  AITOPUTM, | TOJHOTA u | O — ompoc (1-6), 3 — Bompock! K
JTAaHHBIX porpaMMma, TIepeMeHHbIE, | COAePKATEIEHOCTh OTBETA 3agery (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-7: CriocobeH MOHMMATh TPHHIUITEI paO0ThI COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI U UCMOIB30BATh MX JUISl PEIICHHS
3a1a4 1poheCCHOHATIBHOM NSSITEIbHOCTH

3HaTh: OCHOBBI | 3Ha€T IIOHATHS OOBEKTHO- | MOJHOTA u | O — ompoc (7-12), 3 — Bonpock!
TIPOTPaMMHPOBAHHS OpUEHTHPOBAHHOTO COJIEPKATEITHHOCTH OTBETA K 3auery (21-36)
HPOrPaMMHUPOBAHHUS yMeHHe MIPUBOAUTH
TIPUMEpBI
Ymers: HCIIONIb30BaTh | MCIIONBb3YET cpeay | moiHOTa n | JI3 — naGoparopHble 3amaHUS
nH(pOpPMALMOHHBIE TEXHOJIOTHU | pa3paboTKH, CHCTEMY | COJEpXkKaTeIbHOCTh OTBETA (3amanus 5-8)
IS pemeHus 3aJa4 | yrnpaBJeHUS KOJAOM yMeHHe NPUBOANTH
npodeccnoHaTbHOM TIPUMEPBI
JIeSITeIbHOCTH YMEHHE  CaMOCTOSTEILHO
HaxOJaUTh penieHne
MIOCTABJICHHBIX 3324
Braners: MIPAaKTHYECKUMH | BBITIOJHSET aHaIN3 U | MOJHOTA u | JI3 — naGoparopHble 3amaHus
HaBBIKAaMU TPOTPAMMHPOBaHMS | 00paOOTKY  HaHHBIX,  HX | COJEPKaTeIbHOCTh OTBETA (3anmanus 5-8)
pu pelenuu 3a7a4 | BU3YaJIM3aLHUIO YMEHHE MIPUBOJUTH
npodeccroHabHOI IpUMEpbI
JeATEeIbHOCTH YMEHHE  CaMOCTOSTENILHO
HaxOAUTh peleHue

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



Bonpocsl k 3auery
[TonsiTue anroputMa, MPOrpamMmal.
IlepemeHHBIE.
THOel JaHHBIX.
Crpoxu.
MaccuBsl.
BBon u BBIBOSI.
JIuHeiHbIe aNTrOpUTMBI.
Bernenus.
YcnoBusi.
10. Iluknnueckue aaropuTMBI.
11. Bunoel HUKIIOB.
12. 1ukJ MO KOJIJIEKITUH.
13. IukJ MO CYETUHKY.
14. 1lukna ¢ mperyclIOBUEM U NTOCTYCIOBUEM.
15. O6paboTka MacCHBOB.
16. BrIxonm u3 HUKIIA.
17. IloHsiTME MOANPOTPAMMEI.
18. Ilepenauya u BO3Bpar napameTposB.
19. JlokanbHbIC U TJIO0ATBHBIC TTIEPEMEHHBIE.
20. Pexypcus.
21. BBox U BEIBOJ TaHHBIX.
22. Cpena pa3paboTKH.
23. Cuctemsbl yripaBJeHUs KOJOM, git.
24. Mopynu.
25. Cnoucku.
26. Koprexu.
27. CnoBapu.
28. IlpeoOpazoBaHue TaHHBIX.
29. Cpe3bl.
30. Huknnueckas oOpaboTKa CrucKa.
31. I'eneparop crucka.
32. Ionarue 0ObEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHS.
33. Kunacc. O0beKT.
34. Wukancymsmus, HacaenoBaHue U noarumopdusm B Python.
35. bubnuoteka Pandas, ananu3 u o0paboTKa TaHHBIX.
36. Busyanuzanus B matplotlib u seaborn.

e Al

3auemnoe 3adanue eKaOUaAem 08a 80NPOCA — OOUH MEOPEMUYECKUN 60NPOC U OOHO NPAKMUKO-
OPUEHMUPOGAHHOE 3A0AHUe U3 YUC/IA NPUBCOCHHBIX HUICE 1A00PAMOPHBIX 3A0AHUL.

Kpumepuu oyenusanus:

- 50-100 GamioB («3aueT») — U3IOKEHHBIA MaTepualn (aKTHUECKH BEpeH, HAIW4YHe TIITyOOKHX
MCUEPIBIBAIOIINX 3HAHUH B 00bEME MPOHICHHON MPOrpaMMbl TUCIUIUIMHBI B COOTBETCTBHH C TIOCTABICHHBIMH
porpaMMOil Kypca HeMsIMH M 3aJadyaMd OOy4eHHs; MpaBWIbHBIC, YBEPEHHBIE ICHCTBUS 1O NPUMEHEHUIO
NOJTYyYEHHBIX 3HAHUHM Ha NPAKTUKE, TPAMOTHOE M JIOTHYECKHM CTPOMHOE M3JI0KEHHE MaTepuayia MpH OTBETE,
YCBOEHHE OCHOBHOW M 3HAKOMCTBO C JOMOJHHUTEIBHOM JTUTEPATypOii; HATMYKE TBEPIBIX M JOCTATOYHO IOJIHBIX
3HaHWH B 00BEMe MPOIIEHHOW MPOTpaMMBbl AUCIUIUIMHBI B COOTBETCTBUH C LEJISAMHU OOydYeHHS, NPaBUIbHbIE
JeMCcTBUSL IO MPUMEHEHUIO 3HAaHUHM Ha MPAKTUKE, YEeTKOE M3JIOKEHHE MaTepHala, JOMYCKArTCS OTENIbHBIC
JOTWYECKHEe W  CTHIMCTHYECKHE TIIOTPEHIHOCTH, OOYYalOIIMHCS YCBOMJ  OCHOBHYIO  JIUTEPATypy,
PEKOMEH/IOBaHHYIO B pabodyell mporpamMme AMCHUILIMHBI; HAIWYHE TBEPAbIX 3HAHUH B 00beMe MpPOiiIeHHOTro
Kypca B COOTBETCTBHHM C IIETSIMA OOy4YCHHsS, W3JIOKECHHE OTBETOB C OTICIBHBIMH OMIMOKAMH, YBEPEHHO
UCTIPaBJIIEHHBIMU TIOCJIE JIOTIOJIHUTENBHBIX BOIIPOCOB; MPABUIIbHBIE B 1IE€JIOM JACUCTBUS MO MPUMEHEHHUIO 3HAHUN
Ha MIPaKTHKE;



- 0-49 GamnoB («HE3a4yeT») — OTBETHI HE CBS3aHBI C BOIPOCAMHM, HAIWYHE TPyObIX OIIMOOK B OTBETE,
HETIOHNMAaHNEe CYIIHOCTH M3JIaraeéMoro BONPOca, HEyMEHUE IPUMEHSTh 3HaHHUS Ha IPAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTh OTBETOB HA JIOTIOJIHUTENIbHBIE M HABOJSIINE BOTIPOCHI.

3axanus AJs1 onpoca
Bapuanr 1
[TonsiTue anroputMma, NPOrpamMmal.
IlepemeHHBIE.
Twune! JaHHBIX.
Bapuanr 2
Crpoku.
Maccussl.
BBox u BeIBOL.
Bapmuanr 3
JIvHeHbIe aNrOpUTMBI.
Betsnenus.
Ycnosus.
Bapuanr 4
[{uknuyeckue aaropuTMBbI.
Buner mukinos.
[y mo KOJaIeKInuH.
Bapuanr 5
[k MO CUETUHKY.
[ukn ¢ mpeaycioBUeM U MOCTYCIOBUEM.
O06paboTka MacCHBOB.
Bapuant 6
Breixon n3 nukia.
ITonsiTHE TOAIPOTPAMMBL.
[lepenava 1 BO3BpaT mapamMeTpOB.
Bapuanr 7
JlokanpHble U 17100aTbHBIE IEPEMEHHBIE.
Pexypcusi.
BBoJ 1 BBIBOJ TaHHBIX.
Bapuanr 8
Cpena pa3paboTKHu.
Cucrembl ynpaBIeHHs KOJIOM, git.
Mopynu.
Bapuant 9
Cnucku.
Koprexu.
CrnoBapu.
Bapuanr 10
[IpeoOpa3zoBanue TaHHBIX.
Cpes3bl.
[uxmmueckas o0paboTKa CIHMCKa.
Bapuanr 11
I'enepatop cnucka.
[TonsiTe 00EKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHUPOBAHUSI.
Knacc. O0bexT.
Bapuanr 12
WNukancynsnus, HacneaoBanue u noaumopdusm B Python.
bubnmoreka Pandas, ananus u 06paboTka JaHHBIX.
Busyanmmzanus B matplotlib u seaborn.

Kpumepuu oyenusanus (011 xasxcooeo eapuanma):



18-20 6. — oTBeTHI Ha BCe TPH BOMPOCA BapUaHTA JJaHbI BEPHO;
16-17 0. — 0qUH OTBET U3 3-X C HETOYHOCTSIMH;

13-15 6. — 2 orBeTa U3 3-X ¢ HETOYHOCTSIMH;

9-12 6. — 3 oTBETA C HETOYHOCTSMU;

5-8 6. — HET OTBeTa Ha OJIMH BOIPOC U3 3-X;

1-4 6. — HET OTBETa Ha JIBa Bompoca u3 3-X.

Maxcumanvnoe konuuecmeo 6annoe 3a onpoc — 20.

JlaGopaTopHble 3a1aHusl

JlaGopatopHoe 3amanue 1. ANrOpUTMBI U CTPYKTYPbI TaHHBIX.

PeanuszoBarh mpuMepsl CleIyIONIMX CTPYKTYp JaHHBIX Ha s3blke Python: xoprex, crmcok, MHOXECTBO,
cioBaps. [IpoaeMOHCTpUpPOBaTh BEIOOPKY NAHHBIX U3 ATUX CTPYKTYP.

JlaGopaTopHoe 3ananue 2. JInHelHbIe U BETBAIINECS aJTOPUTMBI.

PeanuzoBath mpumep airopurmMa ¢ Hcnoib3oBaHueM — koHcrpykmmu  if...  elif...  else...
[TponemMoHCTpUpOBaTH BETBICHUE B IPOrpaMMe.

JlaboparopHoe 3amanue 3. [{[ukmuveckue anropuTMsI.

PeanuszoBath mpHuMephl ajlrOpUTMOB C HCIOJIB30BAaHUEM IMKIAa C mpeaycinoBueM while u nukia mo
kosekimu for. [IpogeMoHcTpupoBaTh paboOTy LUKIOB B IIPOTpaMMe.

JlabopaTtopHoe 3ananue 4. DyHKIUH U PEKYPCUBHBIE aITOPUTMBI.

Co3nare (yHKIMIO C HECKOJIBKUMH aprymMeHTamu. [IpoJeMOHCTpHpOBAaTh HCHOJIb30BaHUE (YHKLIUU B
nporpamme. OcylecTBUTh MIPUMEHEHHE peKypcuBHOM (pyHkuuu. [IpogeMoHCTpupoBaTh nepenadyy B KauecTBe
napameTpa pyHKIUH U JTIMOAa-BbIpasKEHUSL.

JlabGopaTtopHoe 3amanue 5. UHCTpyMeHTapuii pa3padoTku Ha s3bike Python.

BrImonHuTh peanuzanuio Npou3BoiIbHOM nporpammsl B Jupyter Notebook.

JlaGopaTopHoe 3amanue 6. Pabora co ctpykTrypamu maHabx Python.

PeanuzoBaTh reHepaTophl CIIMCKOB U ciioBapeil. OcylecTBUTh epebop CIHCKa U CIOBapsl.

JlabopaTtopHoe 3amanue 7. OCHOBBI 00bEKTHO-OPUEHTUPOBAHHOTO MPOTpaMMHUpoBanus B Python.

PeanuzoBaTh npocTeiilnyto Hepapxuio KiIaccoB (POAUTEIBCKUN KIIACC U JOUEPHUN KIIAcC).

JlaGopaTtopHoe 3amanue 8. Python mis pemenns aHaTUTHYSCKUX 337129

Ocy1miecTBUTh YTEHHE MPOU3BOJIBHOTO Aara-ceta B Pandas. BeimonaHuTs (uibTpanuio u rpynmupoBKYy.
BBINOTHUTH BU3yalIn3aluIo.

Kpumepuu oyenusanus (011 xasxcooeo 3a0anus):

8-10 6. — 3a1aHKe BBHITIOJTHEHO BEPHO;

6-7 0. — IpH BBITIOJTHEHUH 3aJIaHVsI OBLIH JOMYIIEHBl HETOYHOCTH, HE BIUSIONINE HA PE3YyJIbTAT;

4-5 6. — Ipu BBITIOJIHEHUH 3aJJaHusI ObLIN JOMYIIEHBI OIIHOKH;

0-3 6. — p¥ BBHITIOTHEHUH 3aJIaHKsI OBLIH JOITYIIEHBI CYIIECTBEHHBIE OIINOKH.

Maxcumanvhoe Konuuecmeo 6annoe 3a navopamopnvie 3adanusn — 80 (8 3adanuit no 10 6annos).

3. Mertoanuyeckue MaTepualjibl, ONpeaesiOmde NPoUeAypPbl OULEHUBAHWSI 3HAHWH, YMEHMIH,
HABBIKOB M (MJIM) ONBITA AeSTeIbHOCTH, XaPAKTEPU3YOIIUX 3TANbl opMUPOBAHUSA KOMIIETEHIUH

[Ipornetypsl OLIeHUBAHMS BKIIFOYAIOT B C€0s TEKYLIHI KOHTPOJIb U MIPOMEKYTOUHYIO aTTECTAIHUIO.

Texymuii KOHTPOJIb YCHEBAEMOCTH IPOBOJUTCS C MHCHOJIb30BAHMEM OLIEHOUYHBIX CPEJCTB,
IIPEJICTABICHHBIX B II. 2 JAHHOIO NPUJIOXKEHUS. Pe3ynbTaThl TEKyIIEro KOHTPOJIS JOBOAATCSA 10 CBEICHUS
CTYAEHTOB JI0 IPOMEKYTOUHON aTTECTALUH.

IIpoMeskyTOUHasi aTTecTAlMs TIPOBOJUTCS B GOpME 3a4eTa.

3a4yeT MpOBOAUTCS MO OKOHYAHMM TEOPETHYECKOro OOyueHMs 10 Hayaja 3K3aMEHAI[MOHHOW CECCHU.
KonuuecTtBo BONpPOCOB B 3a4€THOM 3aJaHUM — 2 (OOUH TEOPETHMUYECKUH BOIPOC U OAHO IPAKTHKO-
OpHeHTUpOBaHHOE 3afaHue). OObsBIEHUE PE3yIbTaTOB MPOU3BOAUTCS B I€Hb 3aueTa. Pe3ynbraThl aTTecTaluu
3aHOCATCSIT B 3a4ETHYI0 BEAOMOCTb U 3a4€THYI0 KHWXKKY cTyAeHTa. CTylneHTbl, HE MpoLIEAIne
IPOMEKYTOUHYIO aTTeCTalUi0 M0 TIpaduKy ceccuu, [OJDKHBI JIMKBUAMPOBATH 3aJ0JDKEHHOCTh B
YCTaHOBJIEHHOM HOPSKE.



[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
OCYILIECTBIISIETCA B XOJ€ 3aHATHH METOJOM BBITIOJIHEHHS JTAOOpAaTOPHBIX 3alaHuil. B Xome camocTosTenbHOM
paboThl KaXAbIil CTYyIEHT 00s3aH MPOYUTATh OCHOBHYIO M MO BO3MOKHOCTH JOTOJHUTENBHYIO JIUTEPATYPY 11O
M3y4aeMoOil TeMme, JIOMOJIHUTh KOHCHIEKTHl JIEKIMH HEAOCTAIOIIMM  MaTepuajoM, BBIMHCKAMU U3
PEKOMEHJIOBAaHHBIX MEPBOUCTOYHUKOB, BBIACIUTh HENOHATHBIE TEPMHHBI, HAWTU HX 3HAUYECHHE B
SHIUKIIONIEANYECKUX 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
3aJ1aMU.
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