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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: A3bik Python
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: buoduzuka u 6Gnonnpopmarnka

®usrex-ukoaa buonornueckoit 1 Meaunuuckoit ®u3nku
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: T.®. XupbsHOB, CTapIINK MIPENOAABATETD

[Tporpamma obcyxneHa Ha 3acefanuu Kadeapsl THPOPMATHKK U BEIYUCITUTeNbHOU Maremaruku 30.01.2024



AHHOTANMA

Kypc HamnpapieH Ha u3ydeHHe BO3MOXKHOCTEH si3bika Python 3 u cpenbl Jupyter anst arperaiMu JaHHBIX U
pa3BEeOYHOTO aHaNW3a JaHHBIX. B 4YacTHOCTH, NPOMCXOAUT H3YyYCHHE HMHCTPYMEHTapus OUOIHOTEK
MatplotLib, NumPy, Pandas.

1. lean u 3apa4n

Heap AucHUNIHHBI
Uzyuenme s3pika Python, cpenst Jupyter u Oubmmorek sl 0OpaOOTKM JaHHBIX W BU3yaHM3alllH
pe3yabTaToB Ja00PAaTOPHBIX PadoT M0 €CTECTBEHHOHAYYHBIM AUCIUILTHHAM.

3agaum QU CHUNIHHBI
- 3HAKOMCTBO C COBPEMEHHBIM HHCTpyMEHTaprueM o0paboTKH JaHHBIX JUIs si3bika Python;
- 3HAKOMCTBO C BO3MOXXHOCTSIMU OHOIMoTekn Numpy;
- 3HAKOMCTBO ¢ THnamMu Series u DataFrame 6uommorexn Pandas;
- mpuoOpeTeHre YMEHUS M0Ih30BaThCI MHOTOMEPHBIME MaccuBaMu Numpys;

- mpuoOpeTeHne yMeHHs B mporpamme Ha Python cumThiBaTh W 3ammchiBaTh TaOIM4YHBIC (aiibl B
¢dopmare CSV;

- mpuoOpereHWe YMEHHUs QUILTPOBAaTh JaHHble Tabnum Pandas 1Mo CHOXHBIM — YCIIOBUSIM,
peoOpa3oBHIBATH U CIUBATH UX APYT C IPYTOM;

- 3HAKOMCTBO C BO3MOXKHOCTAMH BU3yau3aluu rpadukoB U nuarpamm B Matplotlib u Seaborn;

- (hopMHUpOBaHUE HABBIKOB pabOTHI B cpesie Jupyter BKIIFOUAsi UCIIONB30BaHUE TOPSYUX KIIABUIL, S3bIKA
pasmetkn Markdown u 3anucu ¢popmyn B Hotarmu LaTEX.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
YK-4 Crioco0GeH oCyecTBISATh JCIOBYIO YK-4.2 Ucnoneiyet COBPEMEHHBIE
KOMMYHHKALUIO B YCTHOH M MUCBMEHHOM WH(POPMALIMOHHO-KOMMYHHUKAaTUBHBIC cpeacTBa JUTS
¢dbopMax Ha TOCyJapCTBEHHOM SI3bIKE KOMMYHHKALUH
Poccutiickoit denepanyu 1 THOCTPAaHHOM(BIX )
sI3bIKe(ax)

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e301acHOCTH

OIIK-2 Crniocob6en ucnonb3oBars coppemernble |OIIK-2.2  3Haer ©  yMmMeeT TNpPUMEHSTb YHCICHHBIC
MH(OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHe METOAbl M NPHUKIAIHOE IPOrpaMMHOE
MpPOrpaMMHBIE CPEJICTBA [P PEILICHUM 3aJa4  |oOeclieueHue Uil pelIeHWs  Hay4YHbIX  3a7a4 B
npoeCCUOHANBHOM JIeITeNILHOCTH, cOOMIonas  |npodeccuoHaIbHON obnacTu

TpeboBanus HH(MOPMALMOHHOM Ge3onacHoCTH  |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIIONIB3YEMBIX ~ TEOPETUYECKUX IIOAXONO0B M  YMEHHE
I1K-3 CniocoGeH BbIOMpATh ¥ TPUMEHSTh OLEHMBaTb TOYHOCTb HPUONMKEHHBIX aHAIUTUYECKHUX
HoaXo/s1Iee 000pyI0BaHHE, HHCTPYMEHTBI M |MCTOJIOB BBIYMCIICHUM

METO/IbI HCCIIeIOBaHMi Ut pemeHns 3ana4 B [TK-3.3 Ymeer nmpoU3BOAUTH OLICHKY TOYHOCTH YHCIICHHBIX
n30paHHON MPEeAMETHOM 00IMacTi METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYHCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMBIX BBIYHCIUTEILHBIX PECYPCOB

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- OCHOBBI CHHTaKcuca s3bika Python;
- BOBMOXXHOCTH Hay4YHbIX OnOimorek Python no ananu3y u BU3yanu3amnuy JaHHBIX.
YMETb:




- paborarts B cpenax Jupyter Notebook u JupyterLab;
- co3/1aBaTh MporpamMMbl Ha si3bike Python B ToM uncie B oopmare Jupyter Notebook;
- ACNoJb30BaTh OMOIKOTeKH Pandas u Numpy Ui aHa/IM3a SKCIEPUMEHTAIbHBIX JAHHBIX;
- TIOJTb30BAThLCS pasMeTkol Markdown juis co3nanus siueek-nosicHeHui B Jupyter;
- nonp3oBarkesi LaTEX mia nanmcanust popmyi;
- BU3yaJIN3UPOBATh [10JYUYEHHBIE [IPU AaHAJIU3E PE3YJIbTATHL.
BJIaJIETh:

- HaBbIKaMH palboTHl B cpene Jupyter BKITIOYas HCIOJIB30BAaHME TOPSYMX KIIABHINI, S3bIKA Pa3METKU
Markdown u 3amucu popmyn B Hotanuu LaTEX;
- ”HCTpYMEHTapHeM si3bika Python 1 HayuHBIX OMOMMOTEK U1 aHAJIM3a TAaHHBIX Ha TIPaKTHKE.

4. Coep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCIMITIIMHBI (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

1 Ocnossl Python

—
N
—
\S]
—
()

Ucnonb3oBanne Jupyter Notebook wu

2 JupyterLab 2 2 2
3 OcHoBsl Numpy 6 6 6
4 OcHoBsl Pandas 6 6 6
5 Busyanuzanus IaHHBIX M 3aBUCUMOCTEH 4 4 6
B MatplotLib u Seaborn

Htoro yacos 30 30 30
[MoaroroBka k sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)
1. OcuoBsl Python

[IpeumymecTBa u HenocTaTku s3bika Python 3

H3zen Python. Antigravity

Python2 u Python3

Pecypcrr mist o0yuenus Python: stepic.com, checkio.org, pythontutor.com
Konuenuus npucanBanus B Python

[lepemennble, 3Ha4eHUs U UX TUIIBL [lOHATHE O TMHAMUYECKOW THUIHU3ALINH.
OOMeH IByX MEpEeMEHHBIX 3HAYCHUSMHU.

Koptexu u ux ucnonb3oBaHue.

Koptexu nepemennbpix. OOMEH 3HaUEHUH.

Apudmerndeckue onepanuu. Bo3seaeHue B CTENeHb, ASJICHUE HALIETIO.
«Hello, World!» na Python

Huka while. UnCTpyKIIMK ynpaBieHUs] LUKIOM.

[To3unmoHHbBIE CUCTEMBI CUUCICHUS

Jlurepaisl uncen B Python



Oneparop if. Kackagnas ycnoBHast koHcTpyKius elif.
Jlornueckue onepaiuu B Python.

OcHOBBI anreOphI JTOTHKH

ASCII n Unicode.

Tum str. [Inunaa ctpoku len(s). HemameHsieMoCTh CTPOKH.

Cpe3bl CTPOK.

Mertons cTpok find, count, replace, startswith, endswith.
HauBHBI1 IOUCK ITOACTPOKH B CTPOKE.

ITpuBeneHne CTPOKHU K YUCITY C YKa3aHUEM CHUCTEMbI CUMCIICHUS.
Tumn list. U3MeHseMocTh crucKa.

Cchutounast Mojienb JaHHbIX B Python. Oneparopsl == u is. KonupoBanue 00beKTOB.
Anroput™ oOpalieHus MacCHBA.

AJNTOPUTM IUKJINYECKOTO CABHIa B MACCHUBE.

Cpessl ciuckoB. [IpucBanBanue B cpe3. MeTonbl crimcka.
CranpaptHeie ¢GyHKIUU len, max, min, sum.

Crucok ctpok. Metozpl split 1 join 17151 CTPOKH.

Tum tuple xak 3aMOpoKeHHBIN list.

Tum set. MHOKeCTBa 1 paboTa ¢ HUMH.

Tum dict. CroBapb (acCOMAaTUBHBIA MacCHB) M OTIEPAIMH C HAM.
Dict comprehensions: reHepariyisi MHOXXECTB U CIIOBapeH.
YacTOTHBIN aHaNU3 ISl CTPOK.

I'eneparopsr, yield.

[MonkroueHre Mojylielt HHCTPYKIMEH import

Monynbs math

Monyns random

3anuce apupMETHUECKUX BBEIPaXECHUH B BRIpaKeHHs Ha Python.
Cosnanune Qynkun B Python.

[Momamopdusm B Python. Duck typing.

3HaueHMs apaMeTPOB 110 YMOIYAHHIO.

HNMmeHoBaHHBIE HAPAMETPBL.

2. Ucnonb3oBanue Jupyter Notebook u JupyterLab

VYcranoBka u 3anmyck Jupyter Notebook u JupyterLab.

ITpunnuns! ucnonab3oBanus Jupyter. Korga oH oaxoauT, a KOraa Her.

Coznanue siueeK U Ux MOpsAOK.

Cunrakcuc Markdown TEKCTOBBIX sSUEEK.

VrpaBneHue MoCBETKON CHHTaKCHCa BCTABOK KOJIa HA Pa3HBIX A3bIKAX MMPOTPAMMHUPOBAHHUSL.
BcraBka nzobpaskeHuii U TpaduKoB.

CunTtakcuc BBoza popmyn LaTEX B siueiikax Jupyter.

3. OcHoBsl Numpy

YcranoBka u nogkiroyeHue NumPy.

Maccussl ndarray: OTIIM4HEe OT CIIUCKOB list M CTaHIAPTHBIX MACCHUBOB array.
[Ipocteie Tumbl nanHbpIx NumPy. @ukcrupoBaHHOE YUCIIO OUT JUIST YHCE.
Crioco0sl coznanust MaccuBoB NumPy.

BexropHsle onepanyu ¢ MacCUBaMH.

Cpessl maccuBoB NumPy.

Bb100opKa 371€MEHTOB 110 JIOTHYECKOMY KPHUTEPHIO.

Marpuunsle onepauuu B NumPy.

Jluneiinas anre6pa B NumPy.

4. Ocuossl Pandas



VYeranoBka u noxpkiroueHne 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 qaHHbIx B Tabnune. IlepuenTuiny, Mmequana, cpenee, OTKIOHEHUe. [ mcTorpaMMel.
@yHKIMYU arperanyy AaHHBIX. [ pynnupoBKa 1o KaTeropruaibHbIM HapamMeTpam.

5. Busyanuszanus [aHHBIX U 3aBUcUMOcTeil B MatplotLib u Seaborn

YcranoBka u nogxirodenne MatplotLib u Seaborn.

Tunsl rpadukoB, AMarpamMM, THUCTOTpaMM. AJEKBATHOCTb MX INPHUMEHEHUS IJIs BHU3yaJlu3alluu
JAHHBIX.

VYnpasieHre 1BeTaMu, BUIAMU JTUHUHA, TOATUCSIMH Ha TpaduKax.
Tpéxmepusle rpaduku.
AHunmanus rpaduKoB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIllCHHAs! MYJIbTUMEANA IIPOEKTOPOM M SKPAHOM JUIS YTE€HHS JIEKLHUI.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPHI

OcHoBHas 1uTeparypa

1. Python u ananu3 nanseix, [lepBuunas o0paboTka JaHHBIX ¢ MpuMeHeHneM pandas, NumPy u
[Python / Y. Makkunu. — Mocksa, JIMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(mara obpamenus: 26.01.2021). - [Momusrit Teket (Pexum nocryna : u3 cetu MOTU / YnanenHsii
JIOCTYTI)

JomnonHutenbpHas auTeparypa

1. Python u MmatmuaHOe 00yuenue [ Tekct], kpaliHe HeOOXOAMMOE H3/IaHKUE TT0 HOBEHIIIEH
npe/ICcKa3aTeIbHON aHAJIUTHKE 1S 00Jiee TIIyOOKOro MOHMMAaHUSI METOOJIOTMU MAallIMHHOTO
o0yuenust/C. Pamika, -M., JIMK Tlpecc, 2017

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://cs.mipt.ru

2. https://python.org

3. https://numpy.org

4. https://matplotlib.org

5. https://pandas.pydata.org

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexnusx ucmnonb3yrorcsa MyJbTUMEIUHHBIE TEXHOJIOTHH, BKIIIOYAs I€MOHCTPAILIUIO MPE3CHTALIUN.

JI71st KOHTPOJISL M KOPPEKIMH 3HAHUI 00YUarOIMXCs UCTIONb3YIOTCSl aBTOMATH3HPOBAHHOE
KOMITBIOTEpHOE TecTHpoBaHue Ha ocHoBe Ejudge nmun CMS Moodle.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

JlaHHBI Kypc HE IpeAroiaraeT ayIuTOPHBIX JabOpaTOPHBIX WM CEMHHAPCKUX 3aHATUH, MOITOMY
YCIIEIIHOE OCBOCHHE Kypca TpeOyeT OT CTy/IeHTa BBICOKOH OTBETCTBEHHOCTH U CAMOOPTaHN3aIHH.



Uznoxenne Marepuania MPOUCXOAUT MPEHMYIIECTBEHHO Ha JIEKIHUSIX, HO Ba)KHAs 4YacTh MaTepuaa
MpeIHa3HaYeHA ISl CAMOCTOSITEIILHOTO U3YUYCHUS B X0 BBHITOIIHEHUS

JOMAIIHUX PadoT.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- MPOPabOTKY JICKITMOHHOTO MaTepHaa;

- ©KeHeIeNbHOE N3yUeHNe YIeOHO-METOMNYECKOTO TEKCTA, MPUIIAratoerocs K JeKInu;

- ©KeHe/IeTbHOE PEICHHE 3a/1ad JJOMaITHUX padoT;

- YTEHUE PEKOMEHIOBAaHHOM JINTEPATyPHI.

# Y4€t, KOHTPOJIb U OLICHKA 3HAHUHN CTYICHTOB

[locemaemocTh JNEKUMI HE OTMeYaeTcs, HO Kakias AOMalIHss paboTa 3aBf3aHa Ha MaTepHhal
MpouIe/ el JeKI|MH, YTO JIeNaeT IIOCEIIeHUe JIeKIMA HACyIHOW HEeOOXOAMMOCThIO B TECUCHHE
ceMecTpa. YCIeBaeMOCTh OTCIICKHBAETCS IO PE3yJIbTaTaM U CBOEBPEMEHHOCTH CJad JIOMALIHUX PadoT.
B cepenune cemecTpa BBISBISIOTCS OTCTAIOLIUE CTYAEHTHI C NIepeJayeii JOKJIaAHbIX B 1€KaHAT.

3a4yét npoBoguTCs B (hopME AMCTAHIIMOHHOW KOHTPOJIBHOH paboTel — OHJAiH-KOHTecTa. CTYyIeHTHI,
BBINIOJIHUBIIME BCE JOMAIIHUE pabOThl CBOCBPEMEHHO W Ha BBICOKMH 0ajil, MMEIOT NpaBO Ha
nonydyeHne 3au€ra 0e3 WTOroBOM KOHTpOibHOH. Ecnm mnpemonmaBarens comHeBaeTcs B
CaMOCTOSTEJIFHOCTH BBITIOJHEHHS JIOMAIIHUX Pa0OT WM MUTOTOBOW PalOTHI, CTYAEHT BBI3BIBACTCS Ha
YCTHBIM 3au€T MO Marepuany JeKUUi. YCTHBIM OTBET NPAaKTUYECKH HCKIIOYAaeT CIMChIBAHUE,
MOKa3bIBaeT BiaJieHHe 0a30BOM TEPMUHOJIIOTHEH IMpeaMeTa, a TAaKKe IO3BOJSET MPOBEPUTH 3HAHHUE
KOHLICIIIMH U TIOAXOIOB K aHaJN3y AaHHBIX.

O6paLuaeM BHUMAHHUEC, 4YTO JOMAIIHIA pa60Ta npeamnojaract CaMOCTOATCIBHOC BBIIIOJIHCHHUE, a4 HC
YMEHUC IO0JIB30BATHCA ITOMOIIBIO TOBapI/IH_Ieﬁ WK 3a4aBaTb BOIIPOCHI JJIMHHBIM A3bIKOBBIM MOZ[CHHM!



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa nHGOPMATUKY 1 BEIYUCITUTEIHHON MaTeMaTHKU
Kypc: 1
KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: T.®. XupbsHOB, CTapIINK MPENOAABATETD



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-4 Crioco0GeH 0CyecTBIATh JICIOBYIO YK-4.2 Ucnoneiyet COBPEMEHHBIE
KOMMYHHKALUIO B YCTHOH M MMCBMEHHOM WH(POPMALIMOHHO-KOMMYHHUKAaTUBHBIE cpeacTaa JUTS
¢dbopmMax Ha TOCYJapCTBEHHOM SI3bIKE KOMMYHHKALUH
Poccutiickoii ®enepanyu 1 THOCTPAaHHOM(BIX )
sI3bIKE(ax)

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-2 Cnocob6en ucnonb3oBarb coppemernble |OIIK-2.2 3Haer ©  yMmMeeT TNPUMEHSTb YHCICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHEe METOJbl M NPHUKIATHOE IPOrpaMMHOE
MPOrpaMMHBIE CPEJICTBA IIPH PEILICHUM 3aJa4  |oOeclieueHue Uil pelIeHWs  Hay4YHbIX  3a7a4 B
npoeCCUOHANBHOM JIeITeILHOCTH, cOOMIonas  |npodeccuoHaIbHOM obnacTu

TpeboBaHms HH(MOPMALMOHHOM Ge3onacHoCT  |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNTbHON AEITETBHOCTH

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIIONIb3YEMBIX ~ TEOPETUYECKUX IIOAXONO0B M  YMEHHE
I1K-3 CriocoGeH BbIOMpATh ¥ IPUMEHSTh OLEHMBaTb TOYHOCTb HPUONMKEHHBIX AHAIUTUYECKHUX
Hoaxo/siIee 000pyI0BaHHE, HHCTPYMEHTBI 1 |MCTOJIOB BHIYMCIICHUM

METO/IbI HCCIIeIOBaHui Ut pemeHns 3ana4 B [TK-3.3 Ymeer nmpou3BOAUTH OLICHKY TOYHOCTH YHCIICHHBIX
n30paHHON MPEAMETHOM 00IacTi METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTENHHOU
CIIO)KHOCTH  HCIIONIb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMBIX BBIYHCIUTEILHBIX PECYPCOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuinHbl « 1361k Pythony oOyvarommiics qomkeH:

3HATh:
- OCHOBBI CHHTaKcuca s3bika Python;
- BOBMOXXHOCTH Hay4YHbIX OnOimorek Python no ananu3y u BU3yanu3amnuy JaHHBIX.
yMeThb:
- paborarts B cpenax Jupyter Notebook u JupyterLab;
- co3/1aBaTh MporpamMMbl Ha si3bike Python B ToM uncie B oopmare Jupyter Notebook;
- ucronp30BaTh OubnoTekn Pandas u Numpy juist aHann3a SKCIIepUMEHTAIIBHBIX JaHHBIX;
- TIOJTb30BAThCs pa3MeTkol Markdown juts co3nanus siueek-nosicHeHni B Jupyter;
- nonp3oBarkesi LaTEX mia nanmcanust popmyi;
- BU3yaJIM3UpOBATh MOMyUYCHHBIE IPH AaHAJIU3E PE3YIbTAThI.
BJIA/1eTh:
- HaBbIKaMH palboTHl B cpene Jupyter BKITIOYas HMCIOJIB30BAaHME TOPSYMX KIIABHIN, S3bIKA Pa3METKU
Markdown u 3amucu ¢popmyn B Hotanuu LaTEX;
- ”HCTpYMEHTapHeM si3bika Python u HayuHBIX OMOMMOTEK 1JIs aHAJIM3a TAaHHBIX Ha TIPaKTHKE.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

HpI/IMepBI TUIIOBBIX 3aJa4 JId TCKYLICIO KOHTPOJIA BKJIIOYAIOT 3aJa4yu CO3daHUs pa3J'IH‘lHOI>i
CJIO)KHOCTH KJIACCOB C HUCIIOJIb30BAHUEM MArnd4€CKux METOAOB U UTEPATOPOB:

1. Knacc TpexMepHBIX BEKTOPaMH.
2. Knacc kBaipaTHBIX MaTpHIL.

3. Kitacc 06paboku TeKCTOBOI MH(pOPMAIK C UTEPATOPOM IO CJIOBAM IO YacTOTE BCTPEYAEMOCTH B
TEKCTe.

4. Knacc i ocyIiecTBiIeHUs Kiaccu(hukaTopa Habopa YHUCIOBBIX TaHHBIX.
5. Ouepens 6e3 ucronbp3oBanus list.
6. Crek 0e3 ucmonb3oBanus list.




7. IMeHOBaHHBIM MaccHB, 0€3 HCIoIb30BaHus dict.

8. Co3math neppapxuro KJaccoB, BKIIOYAIOLIYIO MTapajuIeIorpaMm, KBaapar u pomo.
9. Knacc 1BOWYHBIX 1€pEBHEB MTOUCKA.

10. Knacc heap.

Ot Bcex cTyieHTOB TpeOyeThCsl yMEHHE CO3/IaBTh CTaHIapTHBIC TeHepaTopsl map, range, zip, enumerate
U JIEKOPaTOPBI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. CcbutouHas Mozenb JaHHBIX, HapaMmeTpbl (QyHKUIUS MO yMOJNYaHUIO, (QYHKIUH C HEU3BECTHBIM
YHUCIJIOM ITapaMeTPOB.

. Mapagurmer OOIT, SOLID npuHIUTIBL.

. Co3nanue xnacca B Python, nacranumposanue, aekoparop @staticmethod.
. Marndeckue METO/IbI KJIACCOB.

. AGcTpakTHBIN Ki1acc, OnbanoTexa abce.

. 'eneparopsl, oneparop yield.

. Ureparopsr B Python.
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. Comporiecchl.

9. AcHHXpOHHOE MPOrPaMMHUPOBAHKE, aSyNcio.

10. Perynsipable BeipaxkeHus, OnbIuoTexa re.

11. bubnuorexka threading, GIL.

12. bubnmuoteka subprocess.

13. OOMeH maHHBIMH MEXTY TIPOIeCcCaMu, pipe.

14. Pa6ora ¢ panamu Python.

15. Jexoparopst B Python.

16. Cepuanuzarius u Jiecepuann3aius ¢ HCIoIb30oBanueM pickle

Kputepun onennBanus

Onenka ommyno (10 OamnoB) - BBICTABJISIETCS  CTYAECHTY, II0Ka3aBIIeMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBISIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE PU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommyHo (9 OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6aIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHATh NOJyYEHHBbIE 3HAHMSA Ha MPaKTHUKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Ouenka xopomio (6 6ayuIoB) - BBICTABISECTCS CTYIEHTY, €CIIM OH TBEPIO 3HACT MaTepHall, TPAMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHAThH IOJyYCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337139 HEKOTOPHIE HETOYHOCTH.

Onenka xopomio (5 0aiioB) - BBICTABISETCS CTYJCHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPAaMOTHO ¥ IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHITH IOJyYeHHbIC 3HAaHMS Ha IpPaKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYACHTY, KOTOPBIil He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bpewms nposenenuns auddepenunpopanHoro 3auéra coctapisieT 30 MUHYT Ha OJHOTO 00y4aroerocs.
Bo Bpemsi moaroroBku K OTBETy OOydaromuecs He MOTYT IOJb30BaThCs JINTEPATypOH, Me4aTHBIMU
MarepuagaMH, PpYKONHMCHBIMH 3allliCsAMH, a TaKXkKe JJIEKTPOHHBIMH CpeICTBaMH (COTOBBIMHU
Tesie(hoHaMH, TUIAHIIETaMH, YMHBIMH YacaMH U T.I1.).



