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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 |momyuenne mpexacTaBIeHHS 00 AITOPUTMHM3AIMM W NPOTpaMMHPOBaHMM Ha s3blke  Python g pemenwms
npo¢ecCHOHATBHBIX 3a/1ay.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIIUITJINHBI

OIIK-6:Cnioco0eH MOHMMATH NPHHUHUINBI PaGoThl COBPEeMEHHBIX HMH(OPMANMOHHBIX TEXHOJIOTHIi M HCHOJIbL30BATH MX IJIs
peneHus 3a1a4 npogeccuoHAILHOMN 1eTe TbHOCTH.

OIIK-5:Cnioco0eH HMCHO/IB30BATH COBPeMeHHble HH(OPMALMOHHbIE TEXHOJOTMH M TNPOrpaMMHBbIE CPeACTBA NPH pelleHUH
npogecCHOHATBHBIX 3a1a4.

B pe3yabTaTe 0OCBOCHUS JUCHUIIJIMHBI 06y‘-lalOIIIPIﬁCS[ HOJIZKCH:

3HaTh:

ATOPUTMBI 00PabOTKH JaHHBIX
OCHOBBI IIPOrPaMMHUPOBAHHSI

YMeTh:

CTPOUTH AITOPUTMBL 171l PELLEHUS IPUKIIAAHbIX 3a0a4
UCIIONB30BaTh HH(GOPMAIMOHHBIC TEXHOJIOTHH ISl PEIICHUS 3a1a4 ITPO(ECCHOHATBEHOM ASSTENILHOCTH

Bnagern:

IMPaKTUYCCKUMHU HaBbIKaMH pa3pa60T1<H AJITOPUTMOB 06pa6OTKI/I JaHHBIX IJIg pCUICHUS 3aaa4 HpO(I)eCCPIOHaJ'ILHOfI JACATCIBHOCTHU
MPAKTUYCCKUMHU HAaBbIKAMU IMTPOrpaMMHUPOBaHUs ITPpU PCIICHNUU 3a4a9 HpO(i)eCCI/IOHaJTLHOfI JACATCIBPHOCTH

3. CTPYKTYPA U COOEPKAHUE JUCIUITJINHBI

Kon HaumeHoBaHue pa3/iesioB ¥ TeM /BUJ 3aHATHS/ Cemectp | Yacos | Komneren- | JlutepaTtypa
3aHATHSA / Kypc MU

Pa3nen 1. OcHOBBI aJITOPUTMHU3ALNH.

1.1 JlaboparopHas padota 1.1. ATTOPUTMEI 1 CTPYKTYPHI TaHHBIX. 6 4 OIIK-5 JI1.1 J11.2
Ilonarue amroputma, nporpamMmsel. IlepemeHHble. Tunbl AaHHBIX. OIIK-6 JI1.3J12.1
Crtpoku. MaccusBsbl. BBog u BBIBO/I. IIpumenenue J12.2 J12.3
QITOPUTMUYECKOTO MBIIUICHNS K pEIIeHHIO 3amad. BrImomHeHne J2.4

1abopaTopHBIX 3amaHui ¢ ucmomb3oBaHmeM Python 3.7, Jupiter
Notebook. /J1ab/

1.2 JlaboparopHas pabdota 1.2. JInHeiHbIC U BETBSIIMECT AITOPUTMBI. 6 4 OIIK-5 JIL.1JI1.2
Jluneiinple  anroputMmel.  BerBnenus.  YcinoBus.  BeinonHenue OIIK-6 JI1.3J12.1
1abopaTopHBIX 3amaHWi ¢ ucmomb3oBaHmeM Python 3.7, Jupiter J2.2J12.3
Notebook. /J1ab/ 2.4

1.3 JlaGoparopHas pabora 1.3. [{ukiandeckue arropuTMBI. 6 4 OIIK-5 JIL.1JI1.2
Huxnnyeckue anroputmbl. Buabl muxmoB. Lukn 1o KoJuieKIuu. OIIK-6 JI1.3J12.1
Hukn no cyeruuky. Ilukn ¢ nOpeayciioBUEM U IOCTYCIOBUEM. J2.2J12.3
O6paboTka MAacCUBOB. Beixox w3 mukia. Brimonnenue J12.4

NnabopaToOpHBIX  3amaHuil ¢ ucmonb3oBanueMm Python 3.7, Jupiter
Notebook. /J1ab/

1.4 JlaboparopHas padota 1.4. DyHKINH U PeKypCUBHBIC ATTOPUTMBI. 6 4 OIIK-5 J1.1J11.2
Ilonarue mnoanporpamMmel. Ilepegaua u  BO3Bpar mapaMeTpoOB. OIIK-6 JI1.3J12.1
JlokanmpHble W TOOATbHBIC MepeMeHHbIe. Pexypcus. BrimonHeHue JI2.2J12.3
nabopaTopHBIX 3amaHuil ¢ ucmonb3oBaHueMm Python 3.7, Jupiter 2.4
Notebook. /JTa6/

1.5 Tema. ba3bl jaHHBIX. 6 38 OIIK-5 JI1.1 J11.2
Tumnel 6a3 naHHBIX. THIEl TaHHBIX B Oazax MaHHEIX. CBsi3M B 0azax OIIK-6 JI1.3J12.1
JaHHEIX. TexHomorus 00paboTKH JaHHBIX B 0a3ax maHHEIX. /Cp/ J2.2712.3

2.4

Pa3nen 2. OcHoBBI NporpaMMupoBanust Ha sibike Python.

2.1 JlaGoparopnas pabora 2.1. MHCTpyMeHTapuii pa3pabOTKH Ha SI3bIKE 6 4 OIIK-5 JI.1J11.2
Python. BBoxg w BeBog mamHbIX. Cpenma paspabotku. CuCTEMBI OIIK-6 J1.3J12.1
yrnpaeieHuss koxom, git. Mogymu. Math, NumPy. Brmonnenue JI2.2J12.3
NabopaToOpHBIX  3amaHuil ¢ ucmonb3oBanueMm Python 3.7, Jupiter 2.4

Notebook. /J1a6/




2.2 JIaboparopHas pabota 2.2. PaboTa co cTpykTypamu AaHHBIX Python 6 4 OIIK-5 J1.1J11.2

Crucku. Koprexu. CroBapu. IlpeoOpasoBanue naHHbIX. Cpessl. OIIK-6 JI1.3J12.1
uxommaeckas obpabotka crmcka. [eHeparop crhmcka. BrimonHeHme J2.2J12.3
1abopaToOpHBIX 3alaHWi ¢ ucmomb3oBaHmeM Python 3.7, Jupiter 2.4
Notebook. /J1a6/

2.3 JlaboparopHas padota 2.3. OCHOBBI OO0BEKTHO-OPHEHTHPOBAHHOTO 6 4 OIIK-5 JIL.1JI1.2
nporpammupoBanus B Python. OIIK-6 JI1.3J12.1
INousTHe 00BEKTHO-OPHEHTHPOBAHHOTO MporpamMmmupoBanusa. Kiacc. J22J12.3
O0Obekt. MHKancymsmus, HacieqoBaHue u nonumopdusm B Python. 2.4

BeinonHeHne 1abopaTtopHbIX 3aiaHuil ¢ HcHoib3oBanneM Python
3.7, Jupiter Notebook. /J1ab/

24 JlaboparopHast pabora 2.4. Python nms pemieHHs aHATHUTHYECKHUX 6 4 OIIK-5 J1.1J11.2
3aad. OIIK-6 JI1.3J12.1
bubmnoreka Pandas, anamm3 n oOpaboTka maHHBIX. Busyammsanms B J2.2712.3
matplotlib u seaborn. BrmomHeHne mabOpaToOpHEIX 3agaHUl C 2.4
ucnons3oBanueM Python 3.7, Jupiter Notebook. /J1ab/

2.5 Tema. OcHOBBI Web-pa3paboTKu. 6 38 OIIK-5 JI1.1JI1.2
ocobeHHOCTH Web-pa3paboTku ¢ ucnosib3oBanueM Python. /Cp/ OIIK-6 JI1.3J12.1

227123
2.4
2.6 /3auér/ 6 0 OIIK-5 J1.1J11.2
OIIK-6 J1.3712.1
J2.2712.3
2.4

4. POHJ] OLIEHOYHBIX CPEJICTB

CrpykTypa u conepkanue (oHAA OLEHOYHBIX CPEACTB Ul MPOBEICHUS TEKYIIEH M IPOMEKYTOUHOW arTeCTAllM IIPE/CTABICHHI B
[Ipunoxennn 1 k pabodeii mporpaMMe AUCITUTUINHEIL.

5. YAEBHO-METOANYECKOE U HH®OPMAINIMOHHOE OBECIIEYEHHUE JUCITUITJINHBI

5.1. OcHoBHas JauTEpaTypa

ABTOpBI, 3arnasue WznarenscTBO, roa Konug-Bo
JI1.1 | Bopucenko B. B. OCHOBBI IPOTPAMMHUPOBaHUsL: yiaeOHOe mocodue Mocksa: UnTepuer- https://biblioclub.ru/inde
YHuBepcurer x.php?
I/IH(I)OpMaL[I/IOHHLIX page:book&ld:232996
Texuonoruit (MHTYUT), HEOIPAHUICHHbIH
2005 JOCTYIL JUTst
3apErUCTPUPOBAHHBIX
0JIb30Bareeit
JI1.2 |Byiinaues, C. K., OCHOBBI POrpaMMHPOBaHHsI Ha si3bike Python: ExarepunOypr: Ypanbckuit | http://www.iprbookshop.
boknar, H. 0., Tlecun, |yueGHOe nocobue (benepanbHbIH ru/66183.html
10. B. YHHBEPCHTET, 9BC ACB, HEOTpPaHUYEHHbIN
2014 JOCTYIT JUTst
3aperuCTPUPOBAHHBIX
T10JIb30Baresnen
JI1.3 |JlanmoBckwuii B. B. Anroputmbl 00paboTKH AaHHBIX: yueOHOe mocobue | HoBocuOupck: https://biblioclub.ru/inde
Hosocubupckuii x.php?
TOCY/IapCTBEHHBIH page=book&id=574809
TEXHUYECKUI HEOIPAHHICHHEIH
yHuBepcuret, 2018 JIOCTYII JUIst
3apEruCTPUPOBAHHBIX
T10JIb30BaTeNnen
5.2. lonoJHuTEIbHAS JIUTEPATYPA
ABTOpBI, 3arnasue W3z narenscTBO, roa Konua-Bo
JI2.1 | Xaxaes U. A. [MpakTHKyM O aTrOPUTMHU3ALMH U Mocksa: HatmonanbsHbIH https://biblioclub.ru/inde
nporpaMmMupoBanuio Ha Python: kypc: yue6Hoe OTKpHITEIT YHHBEPCHTET X.php?
nocooue «MHTYUT», 2016 page=book&id=429256
HEOTpaHUYEHHBIN
JOCTYIL JUTst
3apEeruCTPUPOBAHHBIX
NoJIb30Bareseit




ABTOpBL,

3arnasue

UznarenscTBO, TO

Komnnu-Bo

JI2.2 | Cuniok, B. T,

ANTOPUTMEBI U CTPYKTYPBI JAHHBIX: Ta00OPaTOPHBIN

benropoa: bearopoackuit

http://www.iprbookshop.

Pszanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue rOCYIapCTBEHHBIH ru/28363.html
TEXHOJIOTHYECKUI HEOTPaHNYCHHBIH
yauBepcuret uM. B.I. JOCTYII I
Ilyxosa, D5C ACB, 2013 3apETHCTPUPOBAHHBIX
MOJTb30BaTeINeH
J12.3 IMpuxnagHas nHPOPMATHKA: KYPHAT Mocksa: YHuBepcurer https://biblioclub.ru/inde
Cuneprus, 2019 x.php?
page=book&id=562207
HEOTpaHUYEHHBIN
JOCTYII JUTSE
3apErHCTPUPOBAHHBIX
T10JIb30BaTeNnen
J12.4 | Xunenko, B. 1. CTpyKTYypbl JaHHBIX U AITOPUTMBL: y4eOHOE Hoocubupck: http://www.iprbookshop.
rnocobue Hosocubupckuii 1u/91540.html
rocyIapCTBEHHBIH HEOrPaHUYCHHBIi
TEXHUYECKHUI AOCTYII A
yHuBepeuter, 2016 33pErHCTPHPOBAHHBIX
0JTb30BaTelICH

5.3 IIpodeccnonaabHbIe 6a3bl JTAHHBIX H HH(OPMANHOHHBIE CIPABOYHBIE CHCTEMBI

Harmonansnast snextponHas 6ubauoreka (HOB) - https://rusneb.ru

Koncynbrant+

5.4. IlepeyeHpb MPOrpaMMHOro odecreyeHust

Python 3.7

Jupiter Notebook

5.5. YueOHo-MeTOAMYECKHE MATEPHAJIbI VIl CTYAECHTOB ¢ OTPAHMYEHHBLIMU BO3MOKHOCTSIMH 310POBbS

Ilpn HeoOXOAMMOCTH MO 3aiBICHHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSMH 37I0pPOBBS  y4eOHO-METONMYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (OpPMax, agalTUPOBAHHBIX K OTPAaHMYCHUSM 3I0pOBbs M BocHpusTus uH(popMmarmu. [ns mui c
HapyIICHUsIMA 3peHus: B (opme aynuodaiina; B medarHOW (opMme yBeTHMYCHHBIM IIpudToM. s UL ¢ HApyNICHUSMH CIyXa: B
(opMe SIIEKTPOHHOTO JOKYMEHTa, B IedarHoil Qopme. i M ¢ HapyIICHWSMH OIIOPHO-IBHTATEIIFHOTO ammapara: B (dopme
3NIEKTPOHHOTO TOKYMEHT4; B TIEYaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JTUCIUIIVIMHBI (MO YJIS)

ITomemienuss Ui MpOBEAEHHUs BCeX BUAOB pabOT, NPEAYCMOTPEHHBIX Y4eOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEO0XOIUMON
CTCIUATU3NPOBAaHHON y4eOHOH MeOelpl0 W TEeXHHYECKUMH CpEICTBaMH oOydeHHsA. JlabopaTopHble 3aHATHA IPOBOASATCS B
KOMITBIOTEPHBIX KJIaccax, pabodre MecTa B KOTOPHIX 000OpYyIOBaHBI HEOOXOIUMBIMHU JHIICH3MOHHBIMU TPOTPAMMHBIMHU CPEICTBaMH
U BBIX0JI0M B IHTEpHeT.

7. METOANYECKUE YKA3AHUSA NJIA OBYYAIOIIIUXCA IO OCBOEHHUIO JUCHHUIIJIMHBI (MO YJISA)

Mertoauueckne yKa3aHus 0 OCBOCHHIO UCIUILUIMHEI IPEACTaBIICHEI B [Ipunoxkennn 2 x pabodel mporpaMMe JUCIUILIAHEL.




®OH/JI OIEHOYHbLIX CPEJICTB

[Tpunoxenue 1

1. Onucanue nokasaresieil ¥ KPUTEPHEB OLCHMBAHUS KOMIIETEHIIMI HA PAa3JIMYHBIX J3Ta-
nax ux ¢GopMHpPOBAHMS, ONICAHNE IIKAJI OLlCHUBAHUSA

1.1. Iloka3arenu 4 K

PUTEPUHN OIICHUBAHUSI KOMIICTCHITUH:

3VH, cocrasisrorme
KOMITETEHITHIO

ITokazarenmu
OLICHMBaHMS

Kpurepuu
OIICHUBAHUS

Cpenctsa
OLICHUBAHHS

OIIK-5: Cnioco6eH ucnoib30BaTh COBPEMEHHbBIE HH(DOPMAIIHOHHBI

npodeccHOHATLHBIX 3a]1a4.

€ TCXHOJIOTUH U IIPOTPAMMHBIC

Cpe/CTBa MPH PEIICHUN

3HaTh: aNTOPUTMBI OOpabOTKM | 3HAET TIOHATHS  alTOPHUTM, | MMOJIHOTAa U conepxkarenb- | O — ompoc (BapuaHT 1-
JTAaHHBIX nporpamma, HepeMEHHbIE, | HOCTh OTBETa 6), 3 — BOIPOCHI K 3a-
THIIbI JaHHBIX yMEHHE NpHUBOIUTH npume- | gery (1-20)
pHI
YMeTh: CTPOMTH alrOPUTMBI | CTPOMT JIMHEWHBIE alNropuT- | MOJHOTA M cojepxarens- | JI3 — mabopaTopHble

JUTS PCIICHUs TPUKITATHBIX 3a-
nau

Mbl, HUKIIMYECKHUE aJITOPUTMbI

HOCTb OTBETa
yMEHHE IPUBOJUTH HpUMeE-
pHI

YMEHHE  CaMOCTOSATEIIHHO
HAaXOANTh PEIICHUE TTOCTaB-
JICHHBIX 3a/1a4

3ananus (3aganus 1-4)

Bnaners: NPaKTHIECKUMH
HaBBIKaMU pPa3pabOTKH  ayro-
PUTMOB 00pabOTKH TAaHHBIX JJIS
pemieHuss 3amad  mpodeccuo-
HAJILHOW JEATEIEHOCTH

paspabaTbiBaeT MHOAMPOTpaM-
MBI, HCIOJIb3YET JIOKAJIbHBIC U
JI00aTbHBIC MIepeMEHHEIE,
peKypcHio

MOJTHOTA W COJEpKaTelb-
HOCTB OTBETa

YMEHHE TPHUBOAWUTH HpHUMe-
pHI

YMEHHE  CaMOCTOSATEIbHO
HaXOJWUTh pelIeHHe MOCTaB-

JICHHBIX 3a1a4

JI3 nabopaTtopHbIe
3amanus (3aganus 1-4)

OIIK-6: CriocoGeH oHUMaTh Ip
peeHust 3a1a4 npogecCHoHaIbH

OH JeATEILHOCTH

WHIUIIbI pa60TLI COBPEMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTUH

U UCIIOJIB30BAaTh MX JJIA

3HaTh. OCHOBEI nporpaMmMupo-
BaHUsA

3HACT TOHATHS OOBEKTHO-
OPHUEHTUPOBAHHOTO MPOrpaM-
MHPOBaHHSA

MOJIHOTAa M COJEpIKATeJIb-
HOCTb OTBETa
YMEHHE TPHUBOAWUTH HpHMe-

pHI

O — ompoc (BapuaHt 7-
12), 3 — Bompochel K
3agety (21-36)

YMeTh: ucmonb30BaTh HHDOP-
MAaIOHHBIE TEXHOJOTHH IS
pemieHuss 3amad  mpodeccuo-
HaJbHOU AESITEIBbHOCTH

HCTIONB3YeT Ccpexy pa3paboT-
KW, CHCTEMY YIIpaBIICHHUS KO-
JIOM

MOJTHOTA W COJEpKaTelb-
HOCTB OTBETa

YMEHHE MPHUBOAUTH HpHUMe-
pHI

YMEHHE  CaMOCTOSTEIBHO
HAXOJUTh pelIeHUe MOCTaB-
JICHHBIX 3a/1a4

JI3 nabopaTopHbIe
3amanus (3aganus 5-8)

Bnanets: NPaKTHYECKUMHU
HaBBIKAMH IIPOTPAMMHPOBAHUS
IIPU pelIeHnH! 3a1au npodeccu-
OHAJBHOH AEeATEIbHOCTH

BBIINIOJIHACT aHAJIM3 H 06pa—
6OTKy JaHHbIX, UX BU3YyaJiu3a-
U0

NOJHOTA M COJAEpKaTelb-
HOCTh OTBETa

yMEHHE IPUBOJUTH HpUMeE-
pHI

YMEHHE  CaMOCTOSITENBHO
HAaXOANTh PEIICHNE TTOCTaB-

JICHHBIX 3a1a4

JI3 - nabopaTopHble
3anmaHus (3agaHus 5-8)

1.2 IIIxanbsl OLlEHUBAHUS:
Tekyuii KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOUHAsI aTTECTAllMs OCYIIECTBIIIETCS B paMKax
HaKOIMHTEJIbHON OaJNTbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM IKare.
50-100 6amnos (3auer);
0-49 6annoB (He3auer).




2. TunoBble KOHTPOJIbHbIE 33JaHUsl WJIM HHbIe MaTepHaJibl, HeOOXOAUMBbIE IJsl OLEeHKH
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONbITA /IeATeIbHOCTH, XapPaAKTePU3YIOIIHUX 3Tanbl ¢GopMHupoOBa-
HHSI KOMIIETEHIIMH B mpoiecce 0CBOeHMsI 00pa3oBaTeIbHON MPOrPaMMbl

Bomnpocs! k 3a4ery
[lonsiTHe anropuT™Ma, NPOrpaMMmal.
[TepemenHsble.
Tune! JaHHBIX.
Crpoku.
MaccuBsbl.
BBoja u BbIBOI.
JIuHeHbIe aNrOpUTMBI.
Berpnenus.
Ycnousi.
[uknryeckue aaropuTMsl.
Bunnr nukiios.
[y mo KOJMIeKIuu.
[{uKi 1o cYeT4YuKYy.
[ukn ¢ npeaycnoBUeM U MOCTYCIOBUEM.
O6paboTka MacCHBOB.
Brixon u3 nukiia.
[ToHsiTHE TOATIPOTPAMMBI.
[lepenaua u Bo3BpaT mapaMeTpos.
. JlokanbHble U 17100abHbIE IEPEMEHHBIE.
Pexypcus.
BBox 1 BbIBOA TaHHBIX.
Cpena pa3paboTku.
Cucremsl ynpaBieHHUs KOJIOM, git.
Monayinu.
Cnuckn.
Koprexu.
Cinoapu.
[IpeoOpazoBaHue TaHHBIX.
Cpesbl.
30. Luknnueckas 06paboTKa crucka.
31. I'eneparop cnucka.
32. IlonaTue 0ObEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHSL.
33. Kunacc. O0bexT.
34. Wukancymnsuus, HacaenoBaHue U noiumopousm B Python.
35. bubnmoteka Pandas, ananu3 u o0paboTka TaHHBIX.
36. Busyanuzanus B matplotlib u seaborn.

e A A

DN DN NN NN DN NN = = = = = = = = = =
N Y N N = =l N T

3auemmnoe 3a0anue éKa0YaAeN 08a 60NPOCA — OOUH MEOPemUYecKuili 60RPOC U 00HO NPAK-
MUKO-OPUEHMUPOGAHHOE 3A0aHUe U3 YUC/IA RPUBEOCHHBIX HUIICE 1ADOPAMOPHBIX 3A0AHUIL.

Kpumepuu oyenueanus:

- 50-100 GamnoB («3ayeT») — U3NOKEHHBI MaTepuan (aKTUYECKH BEPEH, HAJMUUE TITYyOOKHUX
MCYEpIBIBAIOIINX 3HAHUN B 00beMe MPONUIEHHON MPOrpaMMbl JUCHUIIIIUHBI B COOTBETCTBUH C MOCTAB-
JICHHBIMH TIPOTPaMMOil Kypca IeNsIMU U 3a7jauaMi 00ydeHUs; IpaBUIIbHBIC, YBEPEHHBIE IEHCTBHS 110
IIPUMEHEHHUIO TMOJYYEHHBIX 3HAaHUW HA MPAKTUKE, TPAMOTHOE U JIOTUYECKH CTPOMHOE M3JI0KEHUE Ma-
TepUaJla IPU OTBETE, YCBOEHUE OCHOBHOM M 3HAKOMCTBO C JIOIIOJHUTEIBHON JUTEPATYpOU; HAIUUYUe
TBEPABIX U JIOCTATOYHO IMOJIHBIX 3HAaHUH B 00beMe MPONUIECHHON MPOrpaMMbl TUCHUIIIIMHBI B COOTBET-
CTBHH C IIETISIMH OOy4YEeHHUS, IPABUIIbHBIC JEMCTBUS 110 MPUMEHEHUIO 3HAHUN HA MPAKTHUKE, YETKOE U3-
JIO’)KEHUE MarepHalia, JOMYCKaIOTCs OTHAEIbHbIE JIOTMUECKHWE M CTUIIMCTUYECKUE MOTPENIHOCTH, 00Y-



YAOIIUIICS YCBOWJI OCHOBHYIO JIUTEPATYPYy, PEKOMEHIOBAaHHYIO B pabodell mporpaMMe JAUCIUTUINHBL,
HAJIMYKME TBEPAbIX 3HAHUN B 00BbEMe MPOUJCHHOTO Kypca B COOTBETCTBUH C LEISIMUA O0YUYECHHUs, U3JI0-
KCHHE OTBETOB C OTICIbHBIMU OIIMOKAMH, YBEPEHHO HCIIPABICHHBIMH TIOCIIE TOMOJHUTEIBHBIX BO-
IMPOCOB; IPABUJIBHLIC B LICJIOM HeﬁCTBHH Mo IpUMCHCHUIO 3HAaHUHU Ha IMPAKTHUKCE;

- 0-49 GamoB («HE3aueT») — OTBETHI HE CBSA3aHBI C BOMPOCAMH, HATMYHE TPYObIX OITHOOK B OT-
BCTC, HCIIOHMMAHUC CYIIHOCTH HM3JIaraCMoro BOIPOCAa, HCYMCHHC NPUMCHATL 3HAHHA HA IPAKTHKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEILHBIC H HABOISIIINE BOIIPOCHI.

3ananus 1Js onpoca
Bapuanr 1
[TonsiTre anropuT™a, IpPOrpaMMmBbl.
IlepemeHHBIE.
THIe! TaHHBIX.
Bapuanr 2
Crpoku.
Maccussl.
BBoa u BEIBOL.
Bapuanr 3
JIuHeitHbIe aNrOpUTMBI.
Berpnenus.
Ycnousi.
Bapuanr 4
[Huknuyeckue anropuTMBbl.
Bunnl nukios.
[lukn mo KOJIeKIIuH.
Bapuanr 5
[{uka o cyeT4yuKy.
[ukn ¢ npeaycnoBUeM U MOCTYCIOBUEM.
O6paboTka MacCHBOB.
Bapuanr 6
Brixong n3 nukia.
[TonsTHE TOAIPOrPAMMBI.
[lepenaya 1 BO3BpaT mapamMeTpoOB.
Bapuanr 7
JlokanbHble U r1100aNbHbIE IEPEMEHHBIE.
Pexypcus.
BBon 1 BBIBOJ TaHHBIX.
Bapuant 8
Cpena pa3paboTkH.
Cucremsbl ynpaBIeHUs KOJIOM, git.
Monaynu.
Bapuant 9
Cnuckn.
Koprexu.
Cioapu.
Bapuant 10
[IpeobOpazoBanue TaHHBIX.
Cpes3bl.
[uxnuaeckas 06paboTKa CIIUCKa.
Bapuanr 11
I'enepatop cnucka.
[ToHsiTHE 0OBEKTHO-OPUECHTHPOBAHHOTO MTPOTPAMMHUPOBAHHS.
Knacc. O0bexT.



Bapuant 12

WNukancynsmus, HacienoBanue u moiaumopdusm B Python.
bubnuoreka Pandas, ananu3 nu 06paboTka JaHHBIX.
Busyanuzanus B matplotlib u seaborn.

Kpumepuu oyenusanus (011 kaxcoozo eapuanma):

18-20 6. — OTBETHI HAa BCE TPH BOIIPOCA BapUaHTA JaHbI BEPHO;
16-17 0. — oguH OTBET U3 3-X C HETOYHOCTSIMU;

13-15 6. — 2 oTBeTa U3 3-X C HETOYHOCTSIMU;

9-12 6. — 3 oTBETA C HETOYHOCTIMH;

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

1-4 6. — HET OTBETA HA J1Ba BOIIpOca U3 3-X.

Maxcumanwvnoe Koauvecmeo d6annoe 3a onpoc — 20.

JlabGopaTropHble 3a1aHusA

JlaGopaTopHoe 3ananue 1. ANrOpUTMBI U CTPYKTYPbI JTaHHBIX.

PeanuzoBaTth nmpuMepsl ClEIyIOMMUX CTPYKTYp JaHHBIX Ha si3bike Python: kxopTex, crmcok, MHO-
KECTBO, CII0Bapb. [IpoieMOHCTpUPOBATH BHIOOPKY JaHHBIX U3 3TUX CTPYKTYP.

Jlaboparoproe 3ananue 2. JINHEHHBIC U BETBSIIHECS aJITOPUTMBI.

PeanuzoBaTh mpuMep anroputMma ¢ ucnoib3oBanueM koHcTpykuumu if... elif... else... IIpogemon-
CTpUPOBATh BETBIICHUE B MPOTrpamMMme.

Jlaboparopuoe 3aganue 3. [{ukinyeckue arropuTMBbI.

PeanuzoBaTh mpuMepsl aIrOPUTMOB C UCIIOJIB30BaHUEM IHKJIA ¢ MpeayciaoBueM while n nukia mo
kosekiuu for. [IpogemMoHcTprpoBaTh paboTy UKIIOB B IPOTrpaMMe.

Jlaboparoproe 3ananue 4. DyHKIIUU U PEKYPCUBHBIC aJITOPUTMBI.

Co3narh (hyHKIMIO C HECKOJBKUMHU apryMeHTaMu. [IpoieMOHCTpupoBaTh HCIIONb30BaHUE (DYHK-
uuu B mporpamMme. OcyliecTBUTh NpUMEHEeHHe pekypcuBHON (yHKuMU. [IpogemMoHCcTprpoBaTh nepe-
Jady B KayecTBe Mapamerpa (pyHKIUH U JIIMO1a-BbIPasKECHUSL.

Jlaboparopnoe 3ananue 5. MHcTpyMeHTapuii pa3paboTku Ha si3bike Python.

BhInmonHuTh peanuzanuio Npou3BoIbHOM mporpaMmsl B Jupyter Notebook.

Jlaboparoproe 3ananue 6. Pabora co ctpykrypamu gaHHbsix Python.

PeannzoBaTh reHepaTopbl CIUCKOB U ciioBapeil. OcyiiecTBUTh epedop CIHcKa U clioBapsi.

Jlaboparoproe 3ananue 7. OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO TTpOorpaMMupoBanus B Python.

Peanm3oBaTh MpocTeiiyo nepapxuio KIaccoB (POAUTENBCKUN KIace M JOYSPHUIl K1acc).

Jlaboparopnoe 3ananue 8. Python s pemennst aHaATUTUYECKUX 3a/1a4

Ocy1iecTBUTh YTEHHE TPOU3BOJIBHOTO jaara-ceta B Pandas. BeimonnuTh QuiabTparuio u rpynmu-
POBKY. BBINOIHUTE BU3yanu3aIuio.

Kpumepuu oyenusanus (011 xasxicooco 3a0anus).

8-10 6. — 3a1aHue BBIMOJHEHO BEPHO;

6-7 0. — IpH BBITMIOJIHEHUH 3aJIaHVsI OBLIH JOMYIICHBl HETOYHOCTH, HE BIIUSIONINE HA PE3yJIbTAT;

4-5 6. — pu BBITIOJIHEHUH 3aaHUs ObUTH JOMYIIEHBI OIIHOKH;

0-3 6. — Ipu BBITTOJTHEHUH 33JIaHUS ObUTA JOTYIIEHBI CYIIIECTBEHHBIE OIMUOKH.

Maxkcumanwvnoe Koauvecmeo 06annoe 3a nadopamopnsie 3a0anus — 80 (8 3adanuii no 10
bannos).

3. Meroanuyeckue MaTepHalibl, ONpeAesiiOle MPoUeAyPbl OLCHUBAHUSA 3HAHMH, yMme-
HU, HABBIKOB M (MJIM) ONbITA AEATEJIbHOCTH, XapaAKTEPU3YOIIHUX dTanbl GOPMHUPOBAHUS KOM-
neTeHuumn

[Iponienyps! OlleHUBAaHUS BKJIIOYAIOT B €0 TEKYIIUI KOHTPOJIb U MPOMEKYTOUHYIO aTTecTa-
LHIO.



Texymuii KOHTPOJIb YCIEBAEMOCTH NPOBOJUTCA C HCIOIb30BAHMEM OLCHOYHBIX CPEJCTB,
IIPEICTABICHHBIX B II. 2 JaHHOTO NMPUJIOKEHUsI. Pe3yabTaTsl TEKYIIEr0 KOHTPOJIS JOBOJSATCS 10 CBEJE-
HUS CTYJIEHTOB /10 IPOMEXYTOYHOM aTTeCTALUU.

IIpoMeskyTOUHast aTTeCTALUS IPOBOIUTCA B hopMe 3ayeTa.

[IpomexkyTouHas arrecTanus B BUAE 3adeTa MPOBOJUTCA B COOTBETCTBUHU C YTBEP)KICHHBIM
pacnucanueM. KonndecTBo BOIIPOCOB B 3a4€THOM 3aJaHUU — 2 (OIMH TEOPETUYECKUI BOIIPOC U OJTHO
IIPAKTUKO-OPUEHTHPOBAHHOE 3aaHue). OObsABICHUE PE3yIbTaTOB MPOU3BOJIUTCS B ACHb 3aueTa. Pe-
3yNbTaThl aTTECTALMU 3aHOCSTCS B 3aYETHYIO BEIOMOCTb U 3aU€THYIO KHUXKKY CTyAeHTa. CTyAeHTHI,
HE MPOLIEAIINE MPOMEXKYTOUHYIO aTTECTallMIO 10 TpapuKy CECCHM, AOJKHBI JUKBUAUPOBAThH 3a10J1-
KEHHOCTb B YCTAaHOBJIEHHOM IOpSJKE.



[Tpunoxenue 2

METOJUYECKHUE YKA3AHUA 110 OCBOEHHMIO JUCIHIUIIJIMHbI

VY4eOHBIM IIIaHOM MPEAYCMOTPEHBI CIICAYIOUTNE BUIBI 3aHATHIA:

- 1a0OpaTOPHBIC 3aHATHSI.

B xo/ie 1abopaTopHBIX 3aHATUN YIITYOISIOTCS M 3aKPEIUISIIOTCS 3HAHUS CTYACHTOB T10 PSILy BO-
IIPOCOB, PAa3BUBAIOTCS HABBIKU IPAKTUYECKOM pabOoThI.

[Tpu monroToBke K 1a00PATOPHBIM 3aHATUAM KK CTYIEHT JTOJKEH:

— U3Y4YUTh PEKOMEHIOBAaHHYIO YU€OHYIO JIUTEPATYPY;

— IIOJArOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOil TEME.

B nponecce noaroToBku K J1aOOpPaTOPHBIM 3aHATHSIM CTYAEHTBI MOT'YT BOCIIOJIb30BaThCSI KOH-
CYJbTallSIMU NPENOIaBATENS.

Bomnpocsl, He paccMOTpeHHbIE Ha JIAOOPATOPHBIX 3aHATHSIX, JOJKHBI OBbITh U3YyUCHBI CTYIECHTA-
MH B XOJI¢ CAMOCTOSTEIHHON paboThl. KOHTpOIb caMOCTOATENbHONW pabOThl CTYACHTOB HAJ y4eOHOU
IIPOrpaMMOil Kypca OCYILECTBIISETCS B XOJI€ 3aHATUH METOJOM ONpPOCa U BBIIOJIHEHUs Ja0OpaTOPHBIX
3amaHuii. B xone camocTosTenbHON paboThl KXl CTYACHT 00s3aH MPOYUTATh OCHOBHYIO U IO BO3-
MO’KHOCTH JJOTIOJIHUTEIBHYIO JINTEPATYpy 10 U3y4aeMOW TeMe, JONOJHUTh KOHCIEKTHI JEKIUH Hel0-
CTAIOIIMM MaTepHaJIOM, BBIIIMCKAMHU U3 PEKOMEHIO0BAHHBIX IEPBOUCTOUYHUKOB, BbIIETUTh HETIOHATHBIE
TE€PMUHBI, HAUTU MX 3HAYEHUE B SHIMKIIONEINUYECKUX CIOBApAX.

CTyaeHT OJKEH TOTOBUTHCS K MPEACTOSIIEMY J1a00paTOPHOMY 3aHSATHUIO IO BCEM 0003HAUEH-
HBIM B paboyeil mporpaMMe AUCHUILUIMHBI BOIIPOCAM.

JIJ11 TONTOTOBKHU K 3aHATHAM, TEKYILIEMY KOHTPOJIIO U IPOMEXKYTOUYHOM aTTECTALUU CTYAEHTHI
MOTYT BOCIOJIb30BaThCsl AEKTPOHHO-OUOINOTEYHBIMH CUCTEMaMU. Takxke 0Oydaronuecss MOr'yT B3sTh
Ha JIOM HEOOXOJUMYIO JUTEepaTypy Ha aOOHEMEHTE YHHBEPCHUTETCKOM OMOIMOTEKH WM BOCHOJB30-
BaThCsl YUTAIIbHBIMU 3aJIaMH.
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