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

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: [TporpammupoBanue Ha Python
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"
LEHTP JAOTOIHUTEIBHOTO, TOTIOIHUTEIBHOTO TPOPECCHOHAIBHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusle 3ansaTus: 0 gac.

Camocrostensnas padora: 180 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 270, Bcero 3ad. ef.: 6

KomnuecTBo KOHTPONBHBIX padoT, 3a1aHuii: 1

[Iporpammy cocrtaBui: K.A. JlanuH, cTapmmii METOAUCT

[Tporpamma oOcyx/ieHa Ha 3acelaHu¥ LEHTPA JONOIHUTEIBHOTO, JOTIOJHUTEIBHOTO MPO()ECCHOHAIBHOTO 1
oHnaitn-o0pazoBanus "Ilyck" 01.03.2025



AHHOTANMA
[IpeumymecTBa u HenocTarky si3bika Python 3. JI3en Python.

Konuenmust npucBaumBanus B Python. Ilepemennsie, 3HaueHuss u ux Ttunbl. [loHsTHE O OUHAMHUYECKON
tunuzanun. OOMeH ABYX NepeMEeHHBIX 3HaueHUAMHU. KopTexn nepeMeHHbIX.

Apudmernueckne onepaunu. Bo3seneHue B cTeneHs, JeJIeHNE HAIEO.

Hukn while. UncTpykiuu ynpasieHus: UKIOM. BioskeHHbIi mukn while.

OnHONPOXOJHBIE ANTOPUTMBL: MOACYET, cyMMa, IpousseeHue. CpenHee aprudmeTnyeckoe.
Oneparop if. Kackagnas ycnoBnas konctpykiws elif. Jlormueckue onepanuu and, or, not B Python.
OIHONPOXOJHbIE ANTOPUTMBI: TOUCK YUCIIA B TOTOKE, MAKCHUMYM.

Tect npocToThl uncna. Paznoxxenue uncna Ha mudpel. Anroput™ EBkinna

Tun str. Hemamensiemocth ctpoku. JnuHa ctpoku len(s). HawBHBIN MOMCK MOACTPOKH B CTpoke. MeTossl
ctpok find, rfind, count, replace.

Tum list. M3mensiemocts crincka. CcbliovuHast Mojiens JaHHBIX B Python. Oneparopet == u is. CTannapTHbie
¢ynkmm len, max, min, sum. Cpe3sl crnmckoB. [IpucBamBanue B cpe3. Meroasl crucka. Kommpoanue
00BeKToB list.

List comprehensions: reHepaus CIUCKOB. AJITOPUTM OOpaIICHUSI MACCUBA. AJITOPUTM ITUKIMYECKOTO CIBUTa
B MacCHBe.

Onucanue ¢pyHkuuii. UmeHOBaHHBIE TapaMeTpbl QYHKLIUH.
Huka for u ero ocobennoctu B Python. @ynkuus range().
CoprupoBka BcraBkamu. CopTrpoBka BbI00poM. COPTHPOBKA METOAOM ITy3bIPHKA.

1. leau u 3apauu

eap AUCUMNIMHBI

Hayunts cTyneHToB nporpaMMupoBarh Ha si3bike Python Ha ypoBHe, 1OCTaTOYHOM U1 HCIIOIB30BAHUS
B UCCIIEIOBATEIbCKOM HAYYHOH U B TIOCIeyomIei npodeccnoHambHON e TEIbHOCTH.

3agauu AU CHUIIHHBI

obecnieunTh YETKOE MOHMMAHHWE CTylAeHTaMH OcHOB MHQpopmatuku U WKT, BKirodass HEKOTOpHIC
00JIaCTH MaTeMaTHKH (CUCTEMBI CUHCIICHUS, JIOTUKA, TUCKPETHAs MaTeMaTHKa);

O6y‘II/ITI> CTYACHTOB OCHOBHBIM aJITOpUTMaM O6p360TKI/I YHCIOBOM U TEKCTOBOM I/IH(i)OpMaI_II/II/I;

chopmMupoBaTh y 0Oy4arolIMXCsl HAaBBIK HMCIIONB30BaHUA S3bIKa Mporpammuposanus Python 3 mis
pelleHUs] KOHKPETHBIX NPUKJIAJHbIX 3a1ay.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
JesITeTbHOCTH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu




OIIK-1 CriocobeH pemiare akTyallbHbIC 3aa49H
(dyHIaMEHTaNbHOMN U PUKIIAJHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

[IK-7 CnocoGen pa3pabarbiBaTh 1
peann30BbIBaTh MHHOBALMOHHbIE
TEXHOJIOTUYECKHE MPOEKTHI, OCYIIECTBIATh
TEXHHKO-IKOHOMHYECKOEe 000CHOBAaHHE
WHHOBAIlMOHHBIX MPOEKTOB

[IK-7.1 3Haer TeopHUI0 H  METOABI  YIpaBJICHHUSA
BBICOKOTEXHOJIOTHYECKUMH IPOEKTaAMU M HPUHIMIBI HX
TEXHUKO-IKOHOMHYECKOTO 000CHOBaHHUS

[TK-10 CnocobeH nmpuMeHsITh METOIBI
TUTAHUPOBAHUSI UCCIIEJI0BAHUH 1
SKCTICPUMEHTOB MPH BBITIOJTHEHUH MPOCKTOB U
3aJlaHuii B U30paHHON TpeIMETHON 00NIacTH

[IK-10.1 3Haer TeopeTHYECKHE OCHOBBI IUIAHUPOBAHHUS
WCCJICZIOBAHUI M DKCIIEPUMEHTOB B U30pPaHHOM MpeMETHON
o0nacTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

OCHOBBI AJITOPUTMHUUYECKOTO S3bIKa IIporpamMmmupoBanus Python;

npuEMBI pa3padOTKU MPOTrPaAMM.
YMETB:

BBIOMPATh ONTHUMAJIBHBIE aJITOPUTMBL AJISI IPOTPAMM;

pa3pabaTbiBaTh TIOJNIHBIE 3aKOHUEHHbIE MporpaMMel Ha s3pike Python ¢ wucmonb3oBaHuem
COBPEMEHHBIX CPEJICTB HATMCAHUS U OTIAJKU IPOrpaMM;
UCIIONIb30BaTh MaTeMaTHUECKUe MakeThl s3bika Python i aBTOMaTH3ammy pemenns NpuKIagHbIX U

(hyHIIaMeHTaIbHBIX 3a7a4.
BJIAJIETh:

HABBIKOM HCCJICIOBAHMS U PELICHUSI TEOPETUUECKUX U MIPUKIIATHBIX 33]a4;
HaBBIKOM IIPOTPaMMHPOBAHMS PEIICHHUH aITOPUTMUYECKUX ITpobeM Ha si3bike Python;
croco6aMu NpeACTaBICHUS IOTYYECHHBIX Pe3yIbTaToB;

HaBBIKAMU CAMOCTOSATEJILHON pabOThl M CIIOJIB30BaHUS HHpOpMaIMK 13 6a3 3HaHUH B IHTEpHeT.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 OCHOBBI CHUHTaKcHCa 7 22
2 CTpyKTypBI JaHHBIX 7 22
3 OyHKIMU 1 cOOp TAaHHBIX 7 22
4 [IponBunyThEIE  MeToABI  00pabOTKU 7 2
JTaHHBIX
5 Busyanuzanus u pabora ¢ 1aHHBIMU 8 23
6 OOBEKTHO-OPUEHTUPOBAHHOE ] 23
POrpaMMHpPOBaHHE
7 ANTOPUTMBI U CTPYKTYPBI TAHHBIX 8 23
8 CucreMbl KOHTPOJIS Bepcuid 8 23
Nroro yacos 60 180
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

270 gac., 6 3au.ef.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. OcHOBBI CHHTaKCHCA

Python — aro0... Tlouemy Python? Kak paborats ¢ mokymentanueir mo Python. Tumbl maHHBIX.
OcHoBHbIe MareMarndeckue onepanuu B Python. Ilepemennsie. Tumnbl nepemMenHbIx. BBoa qaHHBIX
MOJIb30BATENIEM W BBIBOA Ha dKpaH. Omneparopbl CpaBHEHHS U JIOTMYECKHE OINEepaTropbl. YCIOBHBIC
oneparopsl. [{ukibl. @yHKIUU.

2. CTpyKTypBl JaHHBIX

Crucku. Muaekcanus u cpe3bl. Metoasl pabotsl co cnuckamu. CoprupoBka cnucka. Luka for u
cnricku. Broxennsle crimcku. Koprex. Onepanuu ¢ xoprexamu. CrnoBapu. OOpaliieHre K KIto4aM
cnoBaps. JlobaBienne u ynaneHue sneMeHToB. [lepebop amemenToB cioBapsi. MHOkecTBa. [lepebop
3HaYeHWil MHOXecTBa. JloOaBieHWe W ymalneHWe OJJIEMEHTOB y MHoxecTB. Omepanuu Haj
MHOXECTBaMHU.

3. OyHKIMHU 1 cOOp JAHHBIX

Beenenne. @ynkuuu B Python. IIpoBepka aprymentoB. AprymeHTsl 1o ymomyanuio. [IpoaBunyras
nepenada aprymeHToB. OOnacTh BUIMMOCTH IE€pPEMEHHBIX. 3aMblkaHue. Pekypcus. Wreparops u
reneparopsl. Lambda-gynkiuun. Mreparopsl n ¢ynknun. [exoparopsl. OyHKUNHU: 3aKpeIuieHUE
3Hanuil. Monynmu B Python. ®opmarbl maHHBIX. PerynsipHbie BblpaxeHus. VICTOUHUKH JaHHBIX U
pabora c daitnamu.

4. IlpoaBrHYyTHIE METOABI 00PaOOTKH JTaHHBIX

Mogayne NumPy. Tuner manseix. Moxmyne NumPy. Maccusel. Monynes NumPy. [ledictBus ¢
maccuBaMu. Moayns NumPy. Omnepanuu ¢ Bektopamu. Mogyns NumPy. CrydaiiHble yucia.
Beenenne B Pandas. Pandas.Series. Pandas.DataFrame. Pabora ¢ pa3nmuuHbIMH WCTOYHHKAMH
naHHbIX B Pandas. 3HakomuMcs ¢ JaHHBIMU: HEIBHKUMOCTE. MccaenoBanue cTpykrypsl DataFrame.
Cratuctuueckue Mmeronsl. Dunbrpanus nanaeix B DataFrame. Feature Engineering. ba3oBwie
orepanuu co cronomamu DataFrame. Pabora ¢ naramu B DataFrame. Co3nanue u npeoOpazoBaHue
cTosibnoB ¢ momompbto ¢yHkumid. Tun gamnaeix Category. CoprupoBka maHHeix B DataFrame.
I'pynmupoBka nanaeix B DataFrame. Comuble Tabnuibl. O0beaunenue DataFrame: 3nakoMumcs ¢
HOBBIMHE JlaHHBIMH. O0beauHenne DataFrame: concat. O0benunenue DataFrame: join, merge.

5. BI/I3yaJ'II/I3aI_II/I$[ u pa60Ta C JaHHBIMH

OO630p THUIIOB BHU3yalM3alMd. 3HAKOMHMCS C HOBBIMH JaHHBIMH: KOpOHaBUpyc. [paduyeckue
BO3MOXXHOCTH Oubnmuorekn Pandas. ['paduyeckue BozmoxkHocTH Oubnmmorekn Matplotlib.
I'padmueckue BozmoxxHOCTH OMONMHoTekn Seaborn. ['paduueckue BozmoxxkHocTr 6ubnuorexku Plotly.
UckyccrBo Busyanmzanmu. Pabora ¢ wuzoOpaxenusmu: skimage. IlBerHeie u 4€pHo-Oembie
n3o0paxkeHus. beicTpeie numpy-npeodpaszoBanust. OuibTpel. ['eomeTprueckue npeoopa3oBaHusL.

6. OOBEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMHUPOBAHHE

[Mapagurmel u npuHOMOsl nporpammupoBanus. Konuenmms OOIl m 3HaYMMOCTH NPUHIMIOB.
Knaccel. Marunueckuii meron _ init__ . Meroas! u ¢pynkuuu. Hacinenosanue. HacnenoBanue kiacca.
[omumopdusm B Python. Crarndeckue MeTombl. ekoparopsl Kiacca: @property, @classmethod.
Uckmrouenus. Tonkoctn o6pabotku uckimoueHnit. CoOCTBeHHBIE KJIacChl MCKIoueHUil. Pabora c
umnoproMm. Pabora ¢ aiinamu. KontekcTHble MeHemxkepbl. KioueBoe ciioBo with, mpuHIUIBL
co3J1aHHs COOCTBEHHBIX KOHTEKCTHBIX MEHEKEPOB.

7. ANTOPUTMBI U CTPYKTYPBI JaHHBIX



O-sotauusi. OCHOBHBIE CTPYKTYpHI JaHHBIX. OCHOBHBIE CTPYKTYpPbI JaHHBIX: CIIMCOK, CTEK, OYepe/b.
HenuneliHble cTPyKTyphl JaHHBIX: Tpadbl U 1epeBbs. Co3naHue COOCTBEHHBIX CTPYKTYP. AJTOPUTMBI
MTOMCKA. AJITOPUTMBI COPTHPOBKH.

8. CucteMbl KOHTPOJISI BEPCHiA

CoBpemMeHHbIE crcTeMbl yrpaBieHus konoM. Git. Beenenue. basoseie komanasl Git. Marus Git flow.
ITonesnsie Bo3moxkHOCTH Git

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

KommnbroTepHBIii Ki1ace ¢ JOCKOi, MPOEKTOPOM WIIH TEIEBU30POM, MTOIKIIOYEHHBIN K CETH,
yCTaHOBJIEHHBIM HeoOxoauMbIM 10, nocTynom kK yueOHBIM MaTepHaiam.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. Python 3. Camoe HeoOxomumoe / H. A. TIpoxopenok, B. A. [Iponos, Cankr-IlerepOypr, 5XB, 2021
2. Python u ananu3 nanusix, [lepBuyunast 06paboTka gaHHBIX ¢ IpuMeHeHrneM 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
JOCTYTI)
Jlureparypa u3 cpeacTB kadeapsr:
[Iporpammuposanue Ha Python 3 : Tlogpo6Hoe pykoBosacTBO [Texcr] = Programming in Python 3 :
[yueb. mocobue ais By30B] / M. Cammepduig; nep. ¢ anri. A. Kucenesa .— CI16 : Cumson-Ilnroc,
2015 .— 608 c.

JlonoHUTE IbHAS TUTEPATypa
1. [TpuemMbl 00BEKTHO-OPUEHTHUPOBAHHOTO MPOCKTHPOBaHus. [1aTTepHbl poekTHpoBanus [Tekcer] :
[yueb. mocobue aist By30B] / O. amma [u ap.] ; [nep. ¢ anmt. A. Cnunkuna] .— CII6. : [Tutep, 2012
— 368 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

OcHoBHas JIuTEeparypa

1. IlporpammupoBanue Ha Python 3 : Tlonpo6HOe pykoBoacTBo [Tekcr]| = Programming in Python 3 :
[yueb. mocobue ais By30B] / M. Cammepduiz; mep. ¢ anr1. A. Kucenesa .— CI16 : Cumson-Ilnroc,
2015 .— 608 c.

2. Python : xapmanHslii cripaBounuk. M. Jlytn ; mep. ¢ aurn. U. B. Bepmireiina .— 5-e m3n. — M :
Bunbsmc, 2015 . ISBN 978-5-8459-1965-6.

JlomoTHUTENbHAS TUTEpaTypa

1. SA3b1x mporpammupoBanust PYTHON [Tekcr] : yue6. mocobue s By3oB / P. A. Cy3u .— 2 u3n.,
ucnp. — M. : Untepuet-Yu-T1 Undopm. Texuonoruii : BUHOM. Jla6. 3nanwii, 2007 .— 326 c.

2. IIporpammupyem Ha Python. Maiikn Jloycon. M3narensctBo: I[Mutep ISBN 978-5-459-00314-7,
978-1435455009; 2012

3. Jlexmu « AJITOPUTMBL: TOCTPOSHHE, aHAJIN3 M PeaM3anus Ha S3bIKe porpaMMupoBanus Cmy.
Bopoxmos A.B., Bunokypos H.A. — M®TU, 2007

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



PaGora mo mpeaMeTy BKIIOYAET MOCCIICHHE JIa0OPAaTOPHBIX 3aHATHH M CaMOCTOSTEIBHOE pPELICHHUE
3ajay.

CamocrosiTenbHass paboTa BKIIOYaeT B ce0s: YTEHHE M KOHCHEKTHPOBAHHE PEKOMEHIOBAaHHOW
JUTEpaTyphl, MPOCMOTP HHTEPHET-PECYpPCOB IO TEMAaTWKE Kypca, PEUIeHHE 3a/Jad, IMOITOTOBKY K
OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Hayku o ganHbIX

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 1

KBaJIH(QUKALHUS: MarucTp
Cemectp, hopMbI IPOMEKYTOUHOH arTecTanuu: 1 (oceHHuil) - Dx3amMeH

PaszpatGoTunk: K.A. JlanuH, cTapmmii METOAUCT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JNEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 CriocobeH pemars akTyallbHbIC 3aa49H
(dyHIaMEeHTANbHOMN U PUKIIAJHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

[IK-7 CnocoGen pa3pabarbiBaTh 1
peann30BbIBaTh MHHOBALMOHHbIE
TEXHOJIOTUYECKHE MPOEKTHI, OCYIIECTBIATh
TEXHHKO-IKOHOMHYECKOEe 000CHOBAaHHE
WHHOBAIlMOHHBIX MPOEKTOB

[IK-7.1 3Haer TeopuUI0 H  METOABI  YIpPaBJICHHUSA
BBICOKOTE€XHOJIOTUYECKUMH IMPOEKTAMU M HPUHIMIBI HX
TEXHUKO-I)KOHOMHYECKOTO 000CHOBaHUS

[TK-10 CnocobeH nmpuMeHsTh METOIBI
TUTAHUPOBAHUSI UCCIEJIOBAHUH 1
SKCTICPUMEHTOB MPH BBITIOJTHEHUH MPOCSKTOB U
3aJlaHuii B U30paHHON TpeIMETHON 00NIacTH

[IK-10.1 3Haer TeopeTHYECKHE OCHOBBI IUIAHUPOBAHUS
WCCIICZIOBAHUI M DKCIIEPUMEHTOB B U30pPaHHOM MpeMETHON
o0nacTu

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus aucuuiuinael «[IporpamMmmupoBanue Ha Pythony» oOy4atonuiics nomkeH:

3HATb:

OCHOBBI AJITOPUTMHUUYECKOTO S3bIKa IIporpaMmmupoBanus Python;

npUEMBI pa3padOTKU MPOTrPaAMM.
yMeTh:

BBIOMPATh ONTHUMAJIBHBIE aJITOPUTMBL AJISI IPOTPAMM;

pa3pabaTbiBaTh TIOJNIHBIC 3aKOHUEHHbIE MporpaMMel Ha s3bike Python ¢ wucmonb3oBaHuem
COBPEMEHHBIX CPEJICTB HAITMCAHUS U OTIAIKU IPOrpaMM;
UCTIONIb30BaTh MaTeMaTHUECKUe MakKeThl s3bika Python i aBTOMaTH3auy pemenns NpuKiIagHbIX U

(bYHZ[aMeHTaJ'ILHLIX 3aaad.
BJIaJd€Th:

HABBIKOM HCCJICIOBAHHS U PELICHUS] TEOPETUUECKHUX U MIPUKJIATHBIX 33]a4;
HaBBIKOM IIPOTPaMMHPOBAHMS PEIICHHUH aJITOPUTMUYECKUX ITpobieM Ha si3bike Python;
croco6aMu NpeACTaBICHUS IOTYYECHHBIX Pe3yIbTaToB;

HaBBIKAMU CAMOCTOSATEJIHON pabOoThl M HCIIOJIb30BaHUS HHpOpMaMK 13 6a3 3HaHUH B IHTEpHeT.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

IIpoBoasiTCst KOPOTKME TECTHI HA YCBOEHUE MaTepualla B Hauaje 3aHATUH.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[IpumepHbIil IepedeHb KOHTPOIBHBIX BOIIPOCOB:

. Konuenuus npucaunsanus B Python

. OyHKIIUU

. Huxn while. MHCTpYKIMHK yTIpaBieHHUs LIUKIIOM.

. Oneparop if. Kackagnas ycnoBnas konctpykuus elif.

. JlJornueckue onepanuu B Python.

. Tumn str. {nuna ctpoxu len(s). HensmeHnseMocTb CTpOKH.
. Cpessl CTpoK.
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. Metons! ctpok find, count, replace, startswith, endswith.

9. Ccpunounas mogens AanHbx B Python. Oneparopsl == u is. Konuposanue 00beKTOB.
10. Cpe3sl ciuckoB. [lprucBanBanue B cpe3. MeToas! ciMcka.

11. Crucok crpok. Metozst split 1 join AJsl CTPOKH.

12. Iuxkn for u ero ocobennoctu B Python.

13. List comprehensions: reHepawus CIIUCKOB.

14. JIBymepHbIe MaccHBBI (CITUCKHU CIIMCKOB). BriojkeHHas renepanusi.

15. Tun set. MHO)xecTBa 1 paboTa C HUMHU.

16. KopTexun u MX UCIOIB30BaHUE.

17. Tun dict. CnoBaps (acCOUMATUBHBIA MAaCCHUB) U ONEPALIUH C HUM.

18. Dict comprehensions: reHepausi MHOKECTB U CIIOBapeH.

19. PaGora c ¢aiinam. Mertoas open, close. [IpenmyiecTBa ucmnonb30BaHust KOHCTPYKUUHU with as.
20. Monynu B Python. Pasnuunsie BapuanTsl import. [IpenmyiectBa 1 HEZOCTATKH.

Kputepun onennBanus

Otmnuno (10) - BeictaBnsieTcss CTyAEHTY, MOKa3aBIIEMYy BCECTOPOHHHE, CHUCTEMaTH3UPOBAHHBIC,
nry0okue 3HaHUs y4eOHOI MporpaMMBbl AUCIUIIIIMHEL, TPOSBIAIONIEMY HHTEpEC K JaHHON MpeIMeTHON
00JIaCTH, TPOJEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPUYECKH MPHUMEHSTh UX HA MPaKTHKE IpU
pelLIeHnN KOHKPETHBIX 3aj1a4, CBOOOHOE U IPaBMIIbHOE 0O0CHOBAHNE MIPUHATHIX PEIICHHH.

Otmnuno (9) - BeicraBisieTcss CTYIEHTY, MOKa3aBLIEMy BCECTOPOHHHE, CHUCTEMATH3HPOBAHHBIE,
n1y0oKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIMHEL U YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

Otmnuno (8) - BeicTraBnsiercs cTyneHTY, IOKa3aBIIEMY BCECTOPOHHHUE, CHCTEeMaTH3MPOBaHHEIE,
n1y0oKHe 3HaHHUS y4eOHOH MPOrpaMMbl AUCHUIIIIMHEL 1 YMEHHE YBEPEHHO MIPUMEHSTh UX Ha MPAKTHUKE
MPU PELICHWH KOHKPETHBIX 3a1ady, MPaBHIbHOE OOOCHOBAHME NMPHUHSTHIX PEIICHUH, C HEKOTOPHIMH
He/oueTaMH.

Xopomro (7) - BeicTaBnsieTcst CTyIEHTY, €CJIM OH TBEPAO 3HAET MaTepual, TPaMOTHO U IO CYLIECTBY
U3JIaraeT €ro, ymMeeT NPUMEHATh IIOJIy4YEHHbIE 3HAHUSA Ha IPAKTUKE, HO HEAOCTaTOYHO I'PaMOTHO
00OCHOBBIBAET MOJIYUYECHHBIC PE3YJIbTATHI.

Xoporio (6) - BeicTaBnsieTcst CTyIEHTY, €clii OH TBEpIO 3HAaeT MaTepuall, TPaMOTHO U MO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
pelIeHnH 3a1a4 HEKOTOPbIe HETOUHOCTH.

XOpOIHO (5) - BricraBmgercs CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MATCpuajl, rpaMOTHO H© 11O
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBETC
HJIN B PCIICHUHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

VnosnerBoputensHO (4) - BricTaBisieTcs cTyaeHTy, MoKa3aBieMy (parMeHTapHBIH, pa3pO3HEHHBIN
XapakTep 3HaHWH, HEJIOCTATOYHO IPaBWIbHBIE (OPMYIUPOBKM 0a30BBIX MOHITHH, HapyIICHUS
JIOTMYECKOW MOCIIEOBATEIbHOCTH B M3JI0KEHUH MPOTPAaMMHOTO MaTrepHaia, HO IPU 3TOM OH OCBOHJI
OCHOBHBIC pa3Jeibl Yy4eOHOW NpOorpaMMbl, HEOOXOAMMBIC JUIs IajbHEHIIEro OOy4eHHs, ¥ MOXET
NPUMEHSATH MTOJYYCHHBIC 3HAHUS 110 00pasily B CTAHAAPTHON CHUTYAIIHH.

VnosnerBoputensHo (3) - BricTaBisieTcs cTyaeHTY, MoKa3aBiieMy (parMeHTapHBIH, pa3pO3HEHHBIN
XapakTep 3HAHHH, JOMYCKAaIoNIeMy OMIMOKH B (QOpPMYyIHpOBKaxX Oa30BbIX TMOHSATHHA, HapyUICHUS
JOTMYECKOW IOCIEeNOBAaTeIbHOCTH B M3JIOKEHHHM IPOTPaMMHOIO MaTepuaia, ci1ado Biajeer
OCHOBHBIMHU pa3ielaMH y4eOHOH NpOrpaMMbl, HEOOXOAMMBIMU [UISl JalbHEWIIero oOydeHHs U C
TPYAOM MPUMEHSET MMOTYYCHHBIC 3HAHUS JJa)KEe B CTAHAAPTHON CUTYaIIHH.



HeynosnerBoputenbHo (2) - BeicTaBisercst CTyIeHTY, KOTOPBIA HE 3HAeT OOJIbIICH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOrpaMMbl JUCIHIUIMHBI, JOMYyCKaeT rpyObie OmHUOKH B (OPMYIUPOBKAX
OCHOBHBIX IIPUHIMIIOB X HE YMEET MCIIOIb30BaTh MOJyYSHHBIC 3HAHUS TIPH PELICHUH THUIIOBBIX 33/1a4.

HeynosnerBoputensHo (1) - BvIcTaBisiercss CTyIeHTY, KOTOPBIi HE 3HAET OCHOBHOIO COJIEPKAHUS
y4eOHOH MporpaMMbl AWCUUIUIMHBI, JOMYyCKaeT TIpyoOeimme ommOkd B (popMyiaupoBkKax 0a30BBIX
MOHATHH AUCIMIUIMHBI U BOOOIIE HE NMEET HaBBIKOB PELICHUS TUIIOBBIX MIPAKTHUECKUX 3a/1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiole NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBeneHuss auddepeHIMpOBaHHOTO 3a4éra OOydaroluecss MOTYT IOJIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, a TakKXkKe CHPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH 3aHATHH.



