degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: S3b1k Python u 6ubnnorexn 00pabOTKH JaHHBIX
10 HANPABJIEHHIO: buorexHonorus
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

Ou3Tex-1kona Ou3Heca BHICOKHX TEXHOJIOTHH
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepennupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 20 yac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 40 yac.

CamocrosrensHas padora: 75 4ac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: T.®. XupbsiHOB, CTapLUIN PENOAABATEIb

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl HHPOPMATHKH U BEIYUCIUTENbHONU Matematuku 27.04.2022



AHHOTANMA

Kypc nampasnen Ha n3ydeHue BO3MOXKHOCTeH si3bika Python 3 m cpenwr Jupyter mns arperanum naHHBIX U
Pa3BeOYHOIO aHAIU3a IaHHbIX.

B wacTtHOCTH, TPOUCXOAMT W3YYCHHWE HHCTpyMeHTapus Oubmuorek MatplotLib, NumPy, Pandas,
BeautifulSoup.

1. leau u 3apauu

eap AUCUMNIMHBI
VYrnyonénnoe wusyuenue s3bika Python 3 B cpexe Jupyter, cTaHmapTHBIX MOAYyJeH MapcuHra H
arperanuu JaHHbIX, Onomuorek MatplotLib, NumPy u Pandas.

3axayu QUCHUTNIHHBI
1. ocBouTh paboty Ha Python 3 B cpexne JupyterLab;
. U3yYUTHh BO3MOXHOCTH OnbroTekn MatplotLib o Busyanuzanuu JaHHBIX;
. U3yYUTHh BO3MOXHOCTH OnbnroTexku NumPy o paboTe ¢ MaccuBaMu ¥ MaTpUIlaMH;
. U3yYUTHh BO3MOXHOCTH OnbnroTeku Pandas mo pabote ¢ TaOMUYHBIME JJAHHBIMH;
. MI3y4YHTh CTaHJapTHBIC MOyiu Python 3 o mapcuHry JaHHBIX U3 BeO-CTPAaHUIL U TEKCTOB;

AN D W

. U3Y4YHUTh IPOABUHYTHINA cuHTaKcuc Python 3 kak QyHKINOHANBHOTO M 0OBEKTHO-OPUEHTHPOBAHHOTO
SI3bIKA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HanmMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
OIIK-1 CnocobeH u3yyarb, aHaJIU3UPOBATH, OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
UCTIONIb30BaTh OMOJIOTMYECKHE OOBEKTHI U HaMeyJaTh MyTH €€ peleHUs

MPOIIECCHI, OCHOBBIBASICH HA MATEMATUUYECKUX,
(DU3NIECKUX, XHMUYECKHX, OUOJIOTHUECKUX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SIX

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH [IK-3.3 YMmeeTr npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX
noaxozsiee 000py10BaHHE, MHCTPYMEHTBI 1 |METOJOB, HCHOJb3yeMbIX Ha OBM, BbeMHCIMTENBHON
METO/IbI UCCIIEOBAHUM I PEIICHHS 3a]ad B |CJIOKHOCTH ~ HMCIIOJIB3YeMbIX  allTOpUTMOB M o0beMa
M30paHHOW IPeAMETHOM 00IacTH TpeOyeMBbIX BHIYHCIUTEIHHBIX PECYPCOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HATh!
- CHHTaKCHYECKHE KOHCTPYKIUH (DYHKIIMOHAIBLHOTO porpaMmmupoBanus Ha Python 3;
- cunTakcuueckue koHctpykuu OOIT Ha Python 3;
- BO3MOYKHOCTH Hay4YHbIX OnOiarorek Python o aHanusy u BU3yaau3aluu TaHHBIX.
YMETb:
- paborath B cpenax Jupyter Notebook u JupyterLab;
- co3/1aBaTh IporpamMmsl Ha sa3bike Python B Tom uncie B popmare Jupyter Notebook;
- ucnojb3oBath Pandas, Numpy u apyrue Hay4dHble OMOIHOTEKY [T aHAIIN3a JaHHBIX;
- IOJIB30BaThCs pa3MeTKoit Markdown aist co3nanus siaeeK-moscHeHni B Jupyter;
- monb3oBarkest LaTEX mis nanmcanust popmyi;
- BU3yaJIM3UPOBATh TAHHBIC M PE3YJIbTAThl aHAN3A.
BIIAJICTh!
- ”HCTpYMEHTapHeM si3bika Python 1 HayuHBIX OMOIMOTEK IJIs aHAJIM3a TAaHHBIX Ha TIPaKTHKE.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Ucnonb3oBanne Jupyter Notebook wu
1 2 4 5
JupyterLab
2 OcHoBsl NumPy 4 8 20
3 OcnoBbl Pandas 4 8 20
4 Buzyanuzanusi 1aHHBIX M 3aBHCUMOCTEH 4 ] 10
B MatplotLib u Seaborn
[Mapcunr JTAaHHBIX perysipHBIMU
5 . 4 8 10
BhIpakeHusiMu 1 BeautifulSoup
6 [IponBunyThIi cuaTakcuc Python 2 4 10
Uroro wacos 20 40 75
[ToaroroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUTLTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. Ucnonb3oBanue Jupyter Notebook u JupyterLab

YcranoBka u 3anmycka Jupyter Notebook u JupyterLab.

[Tpunnmne! ucnonab3oBanus Jupyter. Korna oH HoaxoauT, a Koraa Her.
Coznanue siueeK U Ux MOpsSAOK.

Cunrakcuc Markdown TEKCTOBBIX sSUEEK.

VrpasneHue MoJCBETKON CHHTaKCHCa BCTABOK KOJIa HA Pa3HBIX A3bIKAX MMPOTPAMMHUPOBAHHUSL.

BcraBka nzobpaskeHuii U TpaduKoB.
Cunrakcuc BBoza popmyn LaTEX B siueiikax Jupyter.

2. OcHoBbl NumPy

YcranoBka u nogkiroyeHue NumPy.

Maccusbl ndarray: OTIIM4HEe OT CIIUCKOB list ¥ CTaH/IAPTHBIX MACCHUBOB array.
[Ipocteie Tumbl nanHbpIx NumPy. @ukcrupoBaHHOE YUCIIO OUT JUIST YHCE.
Crioco6sl coznanust MaccuBoB NumPy.

BexropHsle onepanyu ¢ MacCUBaMH.

Cpessl maccuBoB NumPy.

Bb100opKa 371€MEHTOB 110 JIOTHYECKOMY KPHUTEPHIO.

Marpuunsle onepauuu B NumPy.

Jluneiinas anre6pa B NumPy.

3. OcHoBsl Pandas
VeranoBka u nogkiroueHue Pandas.

Tumner Series u DataFrame amnst paGoTsl ¢ cepusiMu U TaOIMIIAMY JJAHHBIX.
WNunexcanus cepuii u dpeiimoB. Jlokatopsr loc u iloc. Cpesbl 1o nHAEKCcaM.

BekropHsle onepanuu ¢ cepusimu. Jlorndeckue onepanuu &, | 1 0COOEHHOCTH UX IIPUOPHUTETA.

BrI00pKa CTPOK 1O JIOTHYECKOMY YCIOBHIO. MeToa query.

Craructuka TaHHbIX B Tabnwuie. [leprienTrnm, MenuaHna, cpefiHee, OTKIOHEHHE. [ ICTOrpaMMBl.




®dyHKIMK arperanuy JaHHbIX. [ pyNnupoBKa 1o KaTeropuaibHbIM ITapamMeTpam.
4. Buzyanu3zaiusi naHHBIX U 3aBucuMocTeit B MatplotLib u Seaborn

YcranoBka u nogxirouenne MatplotLib u Seaborn.

Tunel rpadgukoB, auarpaMm, THCTOTpaMM. AJEKBaTHOCTh WX IPUMEHEHHs /IS BU3yalH3alluH
JaHHBIX.

VrpaBneHne BeTaMH, BUIAMHU JIMHHM, IOJIHUCAME Ha rpaduKax.

TpéxmepHble rpauKH.

AHUManys rpauKoB.

5. IlapcuHr AaHHBIX peryaspHbIMH BbipaxkeHusiMu u BeautifulSoup

OcHoBbl pa3metku BeO-ctpann HTML u onmcanne cTpyKTypbl THIEPTEKCTOBBIX JJOKYMEHTOB.
YcraHoBka u nonkIiodeHne oudmuoreku Beautiful Soup.

OcunoBsl napcunra crpanuy HTML npu nomomu Beautiful Soup.

Perynspusie Beipaskenus B Python. [Tonck HeoOXOMUMBIX TIOACTPOK IO MIA0JIOHY B CHIPOM TEKCTE.
®opmupoBanue imcra Pandas ¢ TaHHBIMU Ha OCHOBE JIaHHBIX Ha BEO-CTpaHUIIAX.

6. llponBunyThIii cuaTakcuc Python

Urepupyembie 00vexTsl. ['eHeparopsl u uteparopsl. Kiroueoe ciioBo yield.
bubnmoreka itertools. Comporieccsl.

JexopaTopsl QyHKIHUH.

OObexTHI U Kiacchl. ATpuOyTHI U MeTObl. KOHCTPYKTOD.

Ob6pabotka uckiroueHui. Uucrpykuuu try, except, finally.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

BbonbIas neKMoHHAs ayIUTOPHs, OAXOAIIAst U1 y4eOHOro oToKa ((aKyabTeT, OCHAIIEHHAS
MYJBTHUMEINA IPOEKTOPOM U SKPAHOM JUIS YTEHUS JICKIIMN.

VYueOHbIe ayTUTOPUN — CETEBbIE KOMITBIOTEPHBIE KIACChI C YCTAaHOBIEHHBIM HEOOXOIMMBIM
MPOrpaMMHBIM 00€CIICUeHUEM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Python 3. Camoe HeoOxonumoe / H. A. IIpoxopenok, B. A. [Iponos, Cankr-IletepOypr; 5XB, 2021
2. AnroputMmel. PykoBoacTBo o paspabotke [Tekcr], [yue6. nocobue ans By30B] /C. CkueHa ; [mep. ¢
anr. C. Tapanymenko], The Algorithm, esign Manual. -CI16., EXB-Iletepoypr, 2018

JlonoHUTE IbHAS TUTEPATypa
1. IlporpammupoBanue Ha Python 3, moxpo6Hoe pykoBoacTBo/M. Cammepdumn,-CI16, Cumson-ILitoc,
2020
2. JluckpeTHast MaTeMaTHKa Jjis IpOorpaMMHUCTOB, yueOHoe mocooue / P. Xarraptu . — Mockga,
Texuocdepa, 2012.— URL: https://ibooks.ru/bookshelf/337430/reading (nara obparmieHus:
26.11.2020). - ITonusrii Texet (Pesxum nmoctyna : u3 cetu MOTU / YnaneHHbIN 10CTYTI)

3. Aaroputmsl u niporpammbl Ha si3bikax C 1 PYTHON. Coptuposka. [louck. Ctpoku, DnekTpoHHas
Bepcus nevatHoil myonukanuu / B. B. Ilpyt. — Mocksa, MOTH, 2020

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha IIK B KOMIIBbIOTEPHBIX KJaccax JOJDKHO OBITh ycTaHOBJIEHO cienyromee 110:
Omnepanmonnas cucrema GNU/Linux;

Unrepnperarop Python Bepcuu ne Hmke 3.9;

Cpena pa3pabotku IDLE;

Cpenst JupyterLab, Jupyter Notebook, Ipython;

bubmuorexn Numpy, Pandas, xIrd, NetworkX, Matplotlib, Seaborn u PyGame ans Python 3;
Cpena pazpabotku JetBrains Python Charm community edition;

S

Ha JICKIUAX UCIIOJIB3YHOTCA MYHBTHMCHHﬁHBIe TCXHOJIOTUH, BKIIIOYAad ACMOHCTpAUIO npeseHTauHﬁ.

JI71st KOHTPOJISt ¥ KOPPEKIMY 3HAHUI 00YYarONIMXCsl HCIIOIB3YIOTCS aBTOMaTU3UPOBAHHOE
KOMITBIOTEpHOE TecTHpoBaHue Ha ocHoBe Ejudge nmn CMS Moodle.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

W3noxxkenne  mMarepuana  MPOUCXOMUT  HPEUMYIIECTBEHHO Ha  JICKIHSX, COIPOBOXKIAETCS
MyJIbTUMEIUA-TIpe3eHTalel ¢ mpuMepaMu Koja U OJoK-cxeMamH ainroputMoB. Ha maGopaTtopHbix
3aHATHUAX TAKXKe MPOMCXOJUT U3JIOKECHNE HOBOTO MaTepHala: B Hadaje KaxJI01 J1abopaTopHOi paboThl
u jaigee mo Mepe HeoOxomuMocTH. Ha KOHTpONBHBIX paboTax H3JIOKEHHE HOBOTO Marepuasa
UCKJIIOYEHO, MTPEToaBaTelb OKa3bIBAET TOJIBKO KOHCYIBTAIIMN TI0 YCIOBHAM 3a/1ay.

VY4érT, KOHTPOJIb U OLICHKA 3HAHUU CTYJICHTOB

B teuenune naboparopHoi pabOThl yCIIEBAEMOCTh OTCIIEKHUBAETCS 10 pe3yJbraTaM U CBOEBPEMEHHOCTH
cnay J1abopatopHbIX paboT. Takum 0O6pa3oM TOCTUTAETCs paHHEe BBIIBICHHE OTCTAIOLINX CTYAEHTOB C
nepeaadei JOKJIaAHbIX B I€KaHAT.

[TocemmaemocTh JeKuui He OTMe4aeTcsi, HO Kaxzaas jgaboparopHas paboTa 3aBsf3aHa Ha MarepHai
MNpoLIeAIIed JEeKIUHU, YTO [eJIaeT MOCEIICHHE JIEKUWHA HACYIIHOH HEOOXOIMMOCTBIO B TEUCHHE
ceMecTpa.

JuddepeHnmpoBanHbiii 3a4€T TPUHUMAETCS B YCTHOW (opMe, MPH STOM YUHUTHIBAIOTCS OIICHKH 10
KOHTPOJIBHBIM U OIICHKH IO NPAaKTHYECKUM JIaOOpaTOpPHBIM paboTaM. YCTHBIM OTBET MPAKTUYECKU
UCKJIIOYACT CIIMCHIBAHUE, IIOKa3bIBAe€T BIaZiecHWe 0a30BOMl TEpMUHOJIIOTHEH IpeaMeTa, a TakKxke
MTO3BOJISIET TPOBEPUTH 3HAHNE KOHLEMIUI U MOAXOA0B K aHAJM3y TaHHBIX.

CamocrosTenpHas JOMAIIHSsS padoTa MpeanoaaraeTcs mocie Kaxaou 1adoparopHoi paboOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: Bbuorexnonorus
IIpO(l)I(l.]Ib NMOATOTOBKMU: praBJ'ICHI/IC HWHHOBAallUsMU B OusHece

dusrex-1kona Ou3Heca BBICOKUX TEXHOIOTHI

kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 2

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: T.®. XupbsHOB, CTapIINK MPENOAABATETD



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocoGeH u3yyarb, aHaTHU3UPOBATS,
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(U3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 YmMmeer npou3BOAUTH OILEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTENHHOU
CIIO)KHOCTH  HCIIONB3yeMBbIX  ajJrOPUTMOB U 00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuumuiuHbl «f3bik Python m Oubnmorexkn oOpabOTKM AaHHBIX» OOyYarOLIUiCs

JOJIKCH:

3HATb:

- CHHTaKCHYECKHEe KOHCTPYKIMH (YHKIHOHAIBHOTO porpaMMupoBanus Ha Python 3;
- cunTakcuueckue koHctpykuu OOIT Ha Python 3;
- BO3MOXXHOCTH Hay4dHbIX OnOimorek Python no ananu3sy u Bu3yanusauuy JaHHBIX.

yMeTh:

- paborarth B cpenax Jupyter Notebook u JupyterLab;

- co3/1aBaTh IporpamMmsl Ha s3bike Python B Tom uncie B popmare Jupyter Notebook;

- ucnofb3oBath Pandas, Numpy u apyrue Hay4dHble OMOIHOTEKY [T aHAIN3a JaHHBIX;
- IOJIB30BaThCs pa3MeTkoit Markdown aiist co3nanus siaeeK-moscHeHni B Jupyter;

- monb3oBarkest LaTEX mis nanmcanust popmyi;

- BU3yaJIM3UPOBATh TAHHBIC M PE3YJbTAThl aHAIN3A.

BJIad€Th:

- HTHCTPYMCHTApPHUCM S3bIKa PythOI’l " HAYYHBIX OuoIMoTEK JJI aHaJIn3a JaHHBIX HAa IIPAKTUKE.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKH K TeKylIeMY KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 1I0 TCMC ITPOULJIIOTO 3aHATUA.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /1J1l IPOBeJAeHHs MPOME:KYTOUHOIH aTTecTaluu

oOyuaroumuxcst

YCTONYMBOCTH COPTUPOBOK.

Crek. Jlek.
Ouepens.

AN i

PexypcuBnbie coptupoBku. beictpas coptiupoBka. COpTUPOBKa CIIUSHUEM.
[Mupamuga (kyua). [TupamugansHast COpTUPOBKA.

Crucku: O,I[HOCBHBHBII\/’I, ,I[ByCBfBHBIﬁ, KOJIbIIO.

Ouepens ¢ npuopureramu. [upamuna (kyya).
Xem-pynknus. XemupoBanue. OTKpbITast U 3aKpbITask Xem-Tabnuua.

9. Fpa(bbl M CHOCOOBI KX MMpCACTAaBJICHUA: CIIMCOK pe6ep, Marpuia CMCXKHOCTH, CIUCKHU CMCKHOCTU

10. Ompenenenue nepesa. [louck B ryOuny.

11. Csa3HOCTH HCOPUCHTUPOBAHHBIX Fpa(bOBZ BBIICJIICHUC KOMIIOHCHT CBA3HOCTH.

12. ITonck B mmpuHy. AIroput™ J{eflKcTphl.

13. DitnepoB uuKI. DiIEPOB My Th.

14. B3Bemennsiii rpag. Kparuaiimee paccrosnue Mexay AByMs BEpPILIMHAMH.

15. Anroputm ®noiiga-Yopuenna.




16. MunumanbHOE OCTOBHOE iepeBo. Anroputm [Ipuma.

17. TIpoBepka m3mopdusma rpados.

18. IlocToeHue raMuIbTOHOBA LIUKJIA.

19. 3agaua 0 KOMMHBOSIKEpE

20. Oprpadsr. Tononoruueckas COpTUPOBKA.

21. IIpoBepka paBeHCTBa CTPOK. [IpoCTON M BEPOSTHOCTHBIN alNTrOPUTMBI.
22. Tlouck nogcTpoku B cTpoke. Anroputm Pabuna-Kapna.

23. Anroputm Kunyra-Moppuca-Ilparra.

24. Z-anroputm.

25. KoHeuHblit aBTOMAT JIsI IOMCKA TOJCTPOK U PETYIISIPHBIX BHIPAKEHUH.

Kpurepun onennBanus
OueHka 1Mo JecsATHOAUIPHOM IKayie 3a paboTy Ha J1a0OpaTOpPHOM TIPAKTUKyME BBICTABISIETCS
IpernojiaBaTesieM MPaKTUKyMa UCXO/ U3 KOJMYECTBA M KauyeCTBA BBHIMOJHEHHBIX MPAKTHYECKUX padoT
3a ceMecTp.
OtreHka 32 BBINIOJIHEHHE KOHTECTOB BBICTABISIETCS aBTOMATHUECKU MCXOIS M3 CYMMapHOTO PEeHTHHTa
oOyuaromerocs B cucteme Ejudge u Tak:ke HOpMUpPYeETCs K eCITHOAITBHOM IIKae.
HtoroBasi omeHka 3a 3a4éT HE MODKHA OTIMYAThCA OT CPEAHEro aphu(pMETHYECKOTO OLEHOK 10
KOHTECTaM H TI0 TIPaKTUYEeCKUM JIAOOpaTopHBIM paboTam Oosiee yeM Ha Tpu Oauia.

5. MeTonuueckne MaTepuaIbl, ONpeesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBanHblii 3a4€T MpUHUMAETCS B YCTHOH (opMe ¢ yd€ToM OIICHKH IO KOHTeCTaM M
OLCHKH IO Ja0OpaTOPHOMY NPAaKTHKyMy. YCTHBIH OTBET NPAKTHYCCKH HCKIIOYACT CIHCHIBAHUE,
NOKa3bIBACT BJIaJICHUE 0a30BOIl TEPMHHOJIOTHEHN IPEAMETa, YMEHUE TOBOPUTH Ha sI3bIKEe MH()OPMATHKH,
a TaKKe MO3BOJISICT POBEPHUTH 3HAHHE CIOKHBIX AJITOPUTMOB, KOTOPBIE JIOJITO MPOTPAMMHUPYIOTCS, HO
MOT'YT OBITh OTHOCHUTEIIBHO JIETKO YCTHO OOBSICHEHBI.

Ha nuddepennmpoBannom 3auére mpeiaraeTcst OTBETUTh Ha JIBA-TPU BOIPOCA MO TEOPUH U PELIUThH
OZIHY KOPOTKYIO aJITOPUTMUYECKYIO 3aa4y Ha Oymare 0e3 MCIIONIb30BaHUs KOMITBIOTEPA.

IIpumep 3amaHns HA YCTHOM 3a4yéTe:

1. Ouepensp.

2. DinepoB HUKI. DWUIEPOB MYTh.

3. 3apaua: peanuzoBarh anroputM Pabuna-Kapma c monnHOMuanbHOM xeul-(pyHKIHEH.



3. I'Iepequb TUNOBbLIX KOHTPOJIbHbLIX 3afaHuu,

MCNonb3yeMbiX A1 OLEeHKU 3HaHUWU, YMEeHUN, HaBbIKOB

HtoroBast arrecranust mo aucuuiuiiHe «S3pik Python u O6ubGnmorekn 0OpabOTKM JTaHHBIX )
ocymiecTBisieTcs B Gpopme muddepeHmpoBanHoro 3adera. OneHKa 3a 3a4€T BBICTABISIETCS KaK
B3BEILIICHHAsI CyMMa OIICHOK JIa00PaTOPHBIX pabOT, BHIMOIHAEMBIX B TCUEHUE CEMECTPA.

NMpumep nabopatopHou paboTbl NO aHaNU3y AaHHbIX

3arpys3ute garacer titanic.CSv W, UCHOJb3ys ONMHUCAHHBIC BBIIIE CIIOCOOBI pabOTHI ¢ AAHHBIMH,
HalJUTe OTBETHI HA BOTIPOCHI

1.

2.

Kakoe xonnyecTBO MyKYMH M KCHIIMH exajio Ha KopaOie? B kadecTBe oTBeTa
MIPUBEIUTE J[BA YKCIIa Yepe3 mpooer.

Kakoii wactu mnaccaxxupoB yaanoch BbDKUTH? [locunTaiiTe M0N0 BBIKUBIIMX
naccaxupoB. OTBET pUBeANUTE B IpoleHTax (uucio B uurepsaiie ot 0 go 100, 3HaK
MIPOLIEHTA HE HYKEH), OKPYTJIMB JI0 IBYX 3HAKOB.

Kakyro om0 maccakxupbl EpBOro Kjacca COCTaBISUIM CPEIM BCEX MACCAXKUPOB?
OtBet npuBeauTe B mpoleHTax (ducio B uaTepBaie ot 0 qo 100, 3HaK nporeHTa He
HY’KE€H), OKPYIJIUB JI0 IBYX 3HAKOB.

Kaxoro Bo3pacra Obutu maccaxkupsi? Ilocuuraiite cpenHee u MenuaHy Bo3pacra
naccaxupoB. B kauecTBe oTBeTa MPUBEAUTE J1BA YMCIIA YE€PE3 MPOOEIT.
Koppenupyror nu uncio OpaTheB/cecTep/CynpyroB ¢ YUCIOM pOAUTENEH/maeTen?
[Mocuwnraiite koppemsuuto [Tupcona mexxay npusznakamu SibSp u Parch.

Kakoe camoe nomynspHoe xeHckoe uMs Ha kopabine? M3BiaekuTe U3 MoJIHOr0 UMEHU
naccaxupa (kosoHka Name) ero suunoe ums (First Name).

9t0 3aJaHUC — TUIAYIHBIA MMpUMEP TOTO, C HEM CTAJIKUBACTCA CIICHUATIUCT IO aHAJIM3Y NaHHBIX.
JlaHHbIE OUY€Hb PA3HOPOJHBIE W NIYMHBIE, HO M3 HHUX TpeOyeTcs M3BJIeYb HEOOXOIUMYIO
uHpopmanuto. IlompoOyiite BpydHyIO pa3o0paTh HECKOJIBKO 3HadeHMH cToiabua Name u
BbIpa0OTaTh MPABUIIO JUUIsl U3BJICUEHUS UMEH, a TAK)XKe Pa3/IeIeHUs UX Ha KEHCKHUE U MY>KCKHUE.

Ecnmu oTBeTOoM sBisieTcs HeENEIO€ 4YHUCIO, TO eyl M JpoOHYI0 YacThb HEOOXOJUMO
pasrpaHuyuBaTh TOUKOM, Hanpumep, 0.42. [Ipy HEOOXOAMMOCTH OKPYIIIANTE JPOOHYIO YaCTh 10
JIByX 3HAKOB.



Mpumep gononHUTENbHbLIX BONPOCOB NpU caa4ve nabopaTtopHoum

paboThbl

1. Beibepute BepHBIC YTBEPKICHHUS:
e  OOBEKTHI OMUCHIBAIOTCS C TOMOIIBIO MPU3HAKOB
e (OpHa U3 3324 MalIMHHOTO 0O0YyU€HHUS — HAYYUTHCS JIeJaTh POTHO3BI ISl 0OObEKTOB
e (OpHa U3 3324 MalIMHHOTO O0yUYEHUsI — HAYYUTHCS JIeJaTh IPOTHO3BI ISl IPU3HAKOB
e [Ipu3HaKku ONUCHIBAIOTCS C TOMOIIbIO OOBEKTOB

2. Y10 U3 3TOro — KOPPEKTHBIE HA3BAHUS TUIIOB IPU3HAKOB?
e  VYCTOWYMBBIE MPU3HAKHU
e HerpuBuanabHble NpU3HAKU

¢ HomuHanbHble (KaTeropuanbHble) MIPU3HAKU

UucnoBele (KOJIMYECTBEHHBIE) IPU3HAKU
e buHapHbIC IPU3HAKU
3. Kakue 13 3THX 3a1a4 SBJIAIOTCS 3a/1a4aMu Kiaccupukanuu?

e [IporHo3 OLEHKH CTY/IEHTA 10 MATHOAJUTPHOM IIKaJIe Ha dK3aMeHE 110 MAIIHHHOMY
00y4YeHHIO B CIeAyIolIel ceccuu

e [louck rpynn noxoXux Mojib30BaTeae HHTEPHET-MarasuHa

e PazgeneHue KHUT, XpaHAIIMXCS B JJIEKTPOHHON OMOIMOTEKE, HA HAyYHBIE U
XYyJI0KECTBEHHBIE

e [Iporno3s TemmepaTypsl Ha CIEAYIOIINMI 1€Hb
4. Kakas u3 3Tux (ppa3 Hanbosee TOUHO OMUCHIBAET NepeodyueHune?

e [lepeoOyueHue — 3TO cUTyalysi, B KOTOPOH aJIrOPUTM BBIJAET HEJETEPMUHUPOBAHHBIE
OTBETHI Ha HOBBIX JIAHHBIX (TO €CTh IPH Pa3HBIX 3allyCKaxX Ha OHOM U TOM K€ OOBEKTe
MOYKHO TOJYYHUTh Pa3HbIe MPECKa3aHMsI)

L4 Hepe06yquI/Ie — OTO CUTYyalus, B KOTOpOI>'I AJITOPUTM ITOKA3bIBACT OJUHAKOBO IIJIOXOC
Ka4C€CTBO M Ha 06yqa10mel71 BLI60pKC, K HAa HOBBIX JaHHBIX

L4 Hepeo6yquHe — OTO CUTYyalus, B KOTOpOﬁ AJITOPUTM H9aCTO OTKA3bIBACTCA OT
MOCTPOCHUS MPOrHO3a HA HOBBIX NAHHBIX.

L4 Hepeo6yquHe — OTO CUTYyalus, B KOTOpOﬁ AJITOPUTM IMOKA3BIBACT XOPOIICC KAYCCTBO
Ha 06yqa101uei/'1 BBIGOpKC, HO IIpH 5TOM IIIIOXO pa60TaeT Ha HOBBIX JAHHBIX



4. Kpntepuun oueHuBaHus

Onenka basibt Kpurepun
10 OO0yuaromuiicst OTBETHJI Ha BCE BOIIPOCHI, HO HE C TIEPBOM
TMIOTIBITKH.
OTIIHO 9 OO0yuaromuiicst TOMyCTHII He 0oJiee OTHON OIIMOKHU WIIH
BOCTIOJIL30BAJICSI IIOMOIIBIO MTPETIOaBATEIS.
8 OOyuaromuiicsi paboTas CcaMOCTOSATEIbHO, JONMYCTHJI HE
0oJiee TBYX YHCIECHHBIX OMTMOOK B 1a00paTopHOil paboTe.
7 OOyuaronmiicss ecim OH OTBETHJI Ha  I0JaBJISIOIIEe
OOJIBIIMHCTBO BOMPOCOB B JIA0OPATOPHOUM padoTe, MOMKET
OBITh C TIOMOIIBIO MPETMOAABATEINS WA TOBAPHIICH.
6 OOyuaromuiicsi OTBETHJI Ha TMOAABJIAIONIEEe OOJIBIIMHCTBO
XOPOIIO BOIIPOCOB B JTAOOpaTOpHOU paboTe, MOKET OBITH C ITOMOIIBLIO
MIPETIoIaBaTellsl MIIM TOBAPUIICH.
5 OOyuvaromuiics OTBETHWJI Ha OCHOBHBIE BOIIPOCHI B
nabopaTopHol  pabore, MOXKET OBITh C TOMOIIBIO
TIpeToIaBaTelIs WM TOBAPHIICH.
4 OOyuaronuiicss OTBETHJI Ha OCHOBHBIC BOIIPOCHI B
naboparopHOil paboTe;
YIIOBJIETBOPUTEIHHO =
3 OOyuaronuiicss OTBETHJI Ha HEKOTOPbIE BOINPOCH B
naboparopHOit padore.
2 OO6yyaromuiicst He CpaBUIICS C pabOTOI.
HCYNOBJICTBOPUTEIILHO 1 OOGy4aroIuiicss IEMOHCTPUPYET MOJHOE OTCYTCTBHE 3HAHHI
10 MPEIMETY WMJIH MBITAJICS BBIIATh YyXKYI0 paboTy 3a CBOIO.




