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)

N0 THCHUTIJINHE: [IponsuHyTOE IpOrpaMMHUpOBaHKE Ha s3bIke Python
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 1
KBaJIMpUKALS: MarucTp

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

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocraBui: M.E. 3enénplii, acCUCTEHT

[Iporpamma obcyxieHa Ha 3aceanun OuU3Tex-KiacTepa akageMuueckol U HayqHol kapbepbl 30.04.2021



AHHOTANMA

CoBpeMeHHbIE  HAay4YHbIE  MCCIICIOBAHUSI  HEBO3MOXKHBI ~ 0€3  IOBCEMECTHONH  KOMIIbIOTEpHU3AIMU:
OKCIIEPUMEHTAIbHBIE YCTAHOBKH NPEACTABISIOT CO00H KOMIUICKCHI CIIOXKHBIX TPHOOPOB C  OONBIINX
KOJINYECTBO JIaTYMKOB, TCHEPUPYIOIIUE KOJIOCCATIbHBIE 00BEMBI KCIEPUMEHTANIBHBIX JaHHBIX, @ PAacueThl U
MOZICITMPOBaHKE TPEOYIOT OOJIBIIOrO YMCIIA BBIYUCIUTEIBHBIX ONEPAIHid, TAK)KE BYKHO YMETh MPEICTABISATh
BCE ITU JaHHBIE B HaIIIHOM Buje. IloaToMy 3TOT Kypc pacunmTaH 4TOObI Hay4HTh B TOM WM MHOM Mepe
pemars 3TH 3a/1a4¥ ¢ IMOMOLIBIO si3bIKa MporpamMupoBanus Python. B kypce Oyaer m3y4eHbl NPOIBHHYTHIC
BO3MOXKHOCTH cuHTakcuca Python, paccMoTpeHO MmpakTHuecKoe MPUMEHEHMs CTaHIAPTHOW OMOIMOTEKH U
HEKOTOPBIX OMOIHMOTEK Il HAyYHOTO MPOTrpaMMHpoBaHus. B yacTHOCTH OyJeT pacCMOTPEHO HCIOIb30BaHUE
MHCTPYMEHTOB pPa3paboTKH, TECTUPOBaHUS W AUCTpUOynuu mporpamMm Ha Python, uHCTpymMeHTBI s
YHCIIEHHOTO MOJCIUPOBAaHUs M aHAIW3 JaHHBIX, TNPUMEHEHHE DPa3IM4YHbIX CTHJICH NpPOrpaMMHPOBAHHS,
pabora c XpaHEHHWEM, 4YTEHHEM, TNpeoOpa3oBaHWEM | Tiepeladei JaHHBIX B Pa3lUYHBIX (opMmarax,
ucrions3oBanne Python s cucremHoro, ceresoro u  Web mporpamMmupoBaHusi, pa3paboTka
MOJIb30BATENILCKUX ~ MHTEP(ENCcoB, peanus3alnns aCHHXPOHHOTO, IapajuIeIbHOTO U MHOTOIIOTOYHOTO
BBITTOJTHEHUS TPOTPAMMBI.

1. leau u 3apauu

eap AUCUMNIMHBI
Hayuuts pemarp nmpakTH4eckue HayqHbIE 3a1a49u ¢ MOMOoIIbo Python

3agaum AUCHUILUTHHBI
W3ydyenne Bo3MoOxHOCTEH s3bika Python. M3ydeHne WHCTPYMEHTOB CTaHIApTHOW OMOIMOTEKH.
Nzyuenne HayuHbIx 6ubmuorek anst Python

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.3 Bnageer npodeccHoHabHOW TEPMUHOIOTHEH,
npoOiieMax HayKd ¥ TEXHUKU B OOJIACTH CBOEH |MCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOH
npodeccuoHaIbHON IeSTeIbHOCTH, CIOCOOCH  |IuTeparype, 00jajaeT HaBbIKAMU YCTHOTO M MHCBMEHHOTO
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH W3JIOKCHUST PE3yJIbTaTOB HAYYHOW JEATCIHBHOCTH B paMKax
npodecCUOHANBHBIC 3aJ1a4u poheCcCUOHATBHON KOMMYHHUKAIIMN

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, [JIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pazpabarbiBath noaxonsl K pemeHuo Tunosbix |OIIK-3.2  CnocobeH ucmonb30BaTh HMCCIENIOBATEIbCKHE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl IPH PEIICHUH HOBBIX 3ajad, IPUMEHSsS 3HAHHS B
NesITeIbHOCTH, YUUTBIBasi 0COOCHHOCTH U pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OrpaHWYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BrmageeT aHAJIMTHYECKUMHA W BBIYUCIUTEILHBIMU
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaThiBaTh U |MaTeMaTHUeCKUe MOAEIM U  ONHCAaHUS — H3y4aeMbIX
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCHOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMeTHON 00JIaCTH
[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX

IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HAThb!

CuHrakcuc sizpika Python, mpuHImIBL paboTHI TPAHCISATOPOB, NPUHLUIIEI Pa3paOdOTKU IIPOTPAMMHOTO
oOecrieueHHs ¥ BeACHUS JOKyMEHTAIIUH.

YMETh:
[Tucare creHapuM M IPOrpaMMbl B OOBEKTHO-OPHEHTUPOBAHHOM M (DYHKIIMOHAIBHOM CTHJISIX JUIS
YHCIICHHBIX PACUYeTOB, 00pabOTKM M BU3yaJIM3alMU JaHHBIX, YMETh paboTaTh pa3IuuHbIMU (opMaTaMu
JIAHHBIX, CO3/IaBaTh KOHCOJIbHBIC, Tpaduueckrue U web nHTephenchl.

BJIQJICT!
OCHOBHBIMHU CTQHJAPTHBIMU M HAYYHBIMH OUOIHOTEKAMH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
ITapagurmer pOrpaMMHUPOBAHHUS:
1 HpoLeaypHas, ($yHKUIMOHATBHAS u 4 2
00BEKTHBHO-OPHEHTHPOBAHHAS
) [larTepHbl  OPOEKTHPOBaHHUS U  HX 4 )
peanuzanus B Python
3 WucTpymMeHTH! pa3paboTku 2 1
4 CraHgapTHbIE TUIIBI TAHHBIX 4 2
5 JlommomHUTEIbHBIE TUITHI JAHHBIX 2 1
6 CucreMHOE IPOTpaMMUPOBaHUE 2 1
7 BBon/BBIBOJT M XpaHEHUE JTAHHBIX 2 1
8 UncrneHHOE MOAENMPOBAHNE U aHAIN3 2 1
9 Busyanuzanusa naHHbIxX 2 1
10 |TTomb3oBarenbckue HHTEPGHEHCH 2 1
11 CeteBbie Web TexHOIOrNH 2 1
12 |OnTumuzanys nporu3BOAUTEIEHOCTH 2 1
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.
4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. [Tapagurmsl IIPOTrPaMMHUPOBAHHUS: npoueaypHas, GbyHKIIMOHATIbHAS u

06’I>eKTI/IBHO-OpI/IeHTI/IpOBaHHaSI

OOII B Python. Marudeckne METOIbI M MeTaKJIacChl. MeHemKephl KOHTEKCTa. J[eKopaTophl KI1accoB.
@II B Python. O6paboTtka Koiekuii B QyHKIHMOHATBHOM cTHiie. MTHCTpyMeHTHI (pyHKIIMOHAIBHOTO
nporpammupoBanusi. Jlekoparops! ¢pyHkiui. [lakeTsl 1 MOIYITH.




2. [larrepHbl MpoeKTUPOBaHUS U UX peanu3anus B Python

[MpuHIIMTIBL TIpOEKTHpPOBaHUsT mporpaMmmHoro obecreuenusi. SOLID. TlarTtepHbl MPOEKTHPOBAHUS.
MVC.

3. UHcTpymeHTs! pa3paboTKu

WHcTpymMeHTBl pa3pabOTKW: WHCTPYMEHTHI aHalHM3a Kola, OTJIaq4uK, NpoQHIMpOBaHHE KOAA.
Cornamenusi o cTwie Koia. BupryambHOoe OKpykeHHe. JIOKyMEHTauus: aHHOTALUS THIIOB,
JOKyMEHTHPOBAaHUE KOJa, aBTOMAaTUYECKas reHepanus JoKyMeHTanuu. CormamieHust O CTHIE KOja.
dopmar ReStructuredText. TectupoBanue: momynbHOe TectupoBanue, CI/CD. JluctpuObronus
IPOrpaMMHOTO 0OeCTIeueHH s, pacripocTpaHeHue makeros Python.

4. CTaH,Z[apTHLIC THUIIBI JaHHBIX

CranpaptHele TWUOBl JaHHbIX. JnuHHas apudmeruka. PaGotra co crpokamu: mMIaGlIOHBI CTPOK,
peryssipHble BblpakeHusl. ba3oBble KOJIEKIMHU.

5. JIONIOJIHUTEIbHBIE TUIIBI JAHHBIX

HOHOHHI/ITQHLHLIC TUIIBI JAaHHBIX: NEPCUYHCICHHUA, BPEMA MW [JaTa, KIACCbl JAHHBIX, PACHIMPCHUA
CTaHJAapTHBIX KOJ'IJ'ICKLII/Iﬁ.

6. CucteMHOE IPOrpaMMHUPOBAHHE

Pabora c ¢aiinoBoii cucTtemMol. YmpaBieHHE HpPOLECCAMH, MEXKIPOLECCOPHOE B3aUMOACHUCTBHE.
Bzaumoneticteue ¢ OC. Yrpasnenue puzndeckumu ycrpoiicreamu. USB.

7. BBOI/BBIBO/I M XpaHEHUE JTAHHBIX

Beon/BeiBoa: pabotra ¢ OWHApHBIMH W TEKCTOBBIMH JaHHBIMH; CEpHaU3alusl/aeceprann3aus
CTPYKTypa AaHHBIX B TekcToBble (opmarel JSON, XML, Ounapuwiii ¢opmar Protobuf u c
WCIIOJh30BaHUE BCTPOCHHOHM CepUaliM3allii; XpaHEHWE AaHHBIX B HaydHbIXx (opmarax HDF5 u
ROOT; Numpy 1O; apxuBanusi JaHHBIX, OTOOpaXCHHE NaHHBIX B maMsTh. OCHOBHI 0a3 JaHHBIX.
UcnonpzoBanue CYBJ] Sqlite3.

8. UucneHHoe MOJENMPOBAHNE U aHATH3

UmncneHHOE MOJIENIMPOBAaHKE W aHAIW3 JaHHBIX ¢ UCMoyib3oBaHue Numpy u Scipy. MHOromMepHbIit
MacCHBBI, HMX pacHojOKEHHE B MaMATH, OlNepauud ¢ MaccuBamu. JluHeiiHas anreOpa.
Craructuueckass o0paboTka JaHHbIX. PemieHne  ONTUMHM3ALMOHHBIX  337ad.  YucieHHOe
unTerpuposanue. Untepnomsus. O6paboTka CUTHAJIOB.

9. Busyanuzanus JaHHBIX
Co3nanue rpaduyeckux MarepuaioB, aHUIMallUU U HHTEPAaKTUBHON HH(OrpapuKy.
10. TTonp3oBarenbckue nHTEPHEHCH

JlormpoBanue, pa3dop apryMeHTOB KOMaHJHOW CTPOKH, CO3/IaHHE KOMaHJHOH 0O0OJIOYKH.
CoObITuiiHO-OpUeHTHPOBaHHOE mnporpammupoBanne u cozganue GUI mpunoxenuit. Tumossle
apxutextypsl GUI mpunoxxeHui;

11. CereBrie Web TexHOIOrMH

CeteBoe mporpaMMHpOBaHME --- IEpefada JaHHBIX Yepe3 COKEeThl. lcronb3oBaHHE BCTPOEHHOTO
cepBepa. OCHOBBI BeO-pa3padOTKH.



12. OnTuMu3anus IpOU3BOAUTEIFHOCTH

Ontumuzanus npousBoautenbHOcTH. Mcmonb3oBanre LLVM ¢ Numba. Cython. JIT-komnumsiius ¢
PyPy. BbI30B HaTUBHOTO KOZa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOXMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KommbroTepHblii Ki1ace ¢ MPOEKTPOM, usb-M3MepUTeNIbHbIE YCTPOHCTBA.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPhI

OcHoBHas 1uTeparypa
1. llporpammupoBanue Ha Python [Tekcr]/M. Jlyrti , -CII6., CumBon-ITmtoc, 2002

JomnonHurensHas aureparypa

1. arrepust npoektupoBanus [Tekct] : [y4e6. mocobue mis By3oB] / Dp. @pumen, On. OpumeH ; npu
yuactun K. Coeppa, b. beiitca ; [mep. ¢ anm. E. Marseesa] .— CII6. : ITurep, 2012 .— 656 c.

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

https://www.python.org/ caliT nokymeHTanuu Ha s3bIK Python u ctannpranbsie 6nbnoTexn
https://pypi.org/ caiit nakeTHOTO MeHemKepa PyPi

https://docs.conda.io/en/latest/ caiitT makeTHoro Mmenemkepa Conda

https://www.scipy.org/ caiiT JoKkyMeHTaIu Ha Ounrorekut Numpy u SciPy.
https://matplotlib.org/ caiiT noxymenTanuu ounroreku Matplolib
https://plotly.com/python/ caiiT nokymentanuu ounuoreku Plotly
https://www.pytables.org/ caiit qokymeHTanuu ounuoreku Pytables
https://www.hdfgroup.org/solutions/hdf5/ caiit nokymenranuu Gopmara nanaeix HDF5S
https://root.cern/manual/python/ caiiT nokymenranuu 6udnoreku PyROOT

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hurepnperarop CPython, uaterpuposannas cpena pazpadorku Pycharn CE, cepBuc
BuneokoHpepenuuit Google Meet, cepuc npesenraunu Google Presentain, cepuc pacnpocTpaHeHHs
ucxonHoro koxa Github

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIIIOJIHCHUIO 3a,[[aHHﬁ TCKYH_[efl n HpOMe)KyTO‘iHOﬁ aTTCCTalum.



ITokazarenem BnageHus MarepuaioM CIIY>XXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno ILO6I/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHMYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBHBIX TCM, BOIIPOCOB, CJICAYCT O6paI]_[aTBC$I 34 KOHCYJIbTalluIMU
pernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.

Jluteparypa 1151 CaMOCTOSITENTBHOTO U3YYECHUS:
1.JIytu M. Usyuaem Python, 4-e uzganue. — Ilep. ¢ anrn. — CII6.: CumBon-Ilmtoc, 2011. —1280 c., u.

2.JIytn M. IlporpammupoBanue Ha Python, Tom I, 4-e uzmganue. — Ilep. ¢ anm. — CI16.: Cumson-Iltoc,
2011.-992 c., ni.

3Jlytn M. IlporpammupoBanme Ha Python, Tom II, 4-e w3mamme. — Ilep. ¢ anrmt. — CIIG.:
Cum-poa-ITmoc, 2011. — 992 c., w1

4.Travis E. Oliphant, Guide to NumPy

5.Tosi S. Matplotlib for Python developers. — Packt Publishing Ltd, 2009.
6.Python 3 u PyQt 5. Pa3zpabotka npunoxennii. H. A Ilpoxopenok, B. A. JIpoHoB.
7.®@pumen 3. u ap. [larrepusl npoexruposanus //CII6.: ITurep. — 2011.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

dusrex-KiIacTep akaJIeMUUECKoil U HaydHO Kapbepsl (Pa3paborka u npumMeHeHne
MPOTPaMMHOTO obecrieueHus B PU3NUECKUX HCCIIeIOBAHUSX)

Kypc: 1
KBaJIMpUKALUS: MarucTp

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

Pa3zpatGoTunk: M.E. 3enéHslii, accucTeHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCHMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnoocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT

(MozmenMpoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare u3ydyenus aucuuiuiHbl «lIpogBuHyTOE pOorpaMMupoBaHue Ha si3bike Python» oOydaromuiics

JIOJDKEH

3HAThb:

Cuntakcuc s3bika Python, npuHuumer paboTel TPaHCASTOPOB, NPUHIMIIBI pa3pabOTKH MPOrPaMMHOIO

oOecrieyeHns U BeICHUS IOKYMEHTAIINH.
yMeTh:

[Tucarp creHapUu W TPOrpaMMbl B OOBEKTHO-OPHEHTHPOBAHHOM M (D)YHKIMOHAJIBHOM CTHIISX JUIS
YHCIICHHBIX PacyeToB, 00pa0OTKU M BU3yalU3alliK JIaHHBIX, YMETh paboTaTh pa3nmudHbIMU (popMaramu
JAHHBIX, CO3/IaBaTh KOHCOJIbHBIC, TpadudecKkrue U web nHTepQeichl.

BJIad€Th:

OCHOBHEIMH CTaHAAPTHBIMU U HAYYHBIMU OuONIMoTEKAMU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1.Peanu3oBaTh BUPTYalbHBIH TPUOOD

o 3aJaHHOMY OINHMCAHUIO, YIIPABJISICMBIE C IIOMOILIBIO

KOHCOJILHOM WJIN Fpa(l)quCKOﬁ nporpamMmmsl 1 CIIOCOOHBIN K CETEBLIM KOMMYHUKAIUAM, COXpaHﬁIOH_II/Iﬁ

CBOH ITOKa3aHHs B 6a3y JaHHBIX.

2.IIpousBectn 00pabOTKy AaHBIX W3 0a3bl: MOCTPOUTH TpaduK, MPOBECTH THCTTOIPAMMHPOBAHUE,
HAWTH mapaMeTpsl GUTUPYIOMIEH QYHKIMH IS TOTYYEHHOTO PaclpeaeIeHus.

3. Hanmmure pekoparop, KOTOPBIA XpaHUT BBI3OBHI IPYyroi ()yHKIMU.

4. Peamuzyiite JSON Encoder mo3Bossiromuii ceprain3oBaTh numpy record array.



5. Co3paiiTe mporpaMMy HOAKIIIOYAIONIYIOCS K CETEBOMY NMPHOOMY M BBIXOJSIIYIO JAHHBIE C HETO B
BUJIE BEO-CTPAHMLIBI.

6. Co3aTh KOHCONIBHBIA HHTEpdEc 1 yrpaBieHus IPHOOPOM UCTIONIb3YsI MOAYIb cmd.
7. Cunraiite nanasle ¢ USB-ycrpolicTBa B 6a3y JaHHBIX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB (HE MEHEE MATH BOIPOCOB/3a1aHH)

1. B ueMm pa3HuIla MEXIy CIIMCKOM U KOPTEXeM?

2. Kax BbINONHIETCS HHTEPIONAUS CTPOK?

3. Uro Taxoe nexoparop?

4.B yeMm pa3HHIIAa MEXy METOJaMH 3K3EMIUIAPa, Kilacca U CTaTU4eCKUMHU MeToamu B Python?
5. O0mwsicaute, Kak padboraet ¢pyHknus reduce?

6. Ilepemennnlie B Python nepeaarorcest mo CChUIKE WITH MO 3HAYCHUIO?

7. HazoBuTe npuMepbl N3MEHIEMBIX U HEU3MEHAEMBIX OOBEKTOB

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.

OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3aJjad HEKOTOPblE HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMe€T NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OmeHka ymOBIETBOPUTEIbHO 4 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapYUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIE Pa3zieibl y4eOHOH HpPOrpaMMbl, HEOOXOAMMBIE JUIs NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKa yIOBIETBOPUTEIBHO 3 Oaiia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciiabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOMH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BATh IOJyYCHHBIC 3HAHUS TP PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckne MaTepuajbl, Onpeneasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepennmpoBanubiii 3a4€T MPOBOAATCS B MUChbMEHHOU (ycTHOH) dopme mo Owieram. B kaxmaom
Owiere NpEACTaBICHO JBa TEOPETHYECKUX Bompoca. I[lpum mpoBemeHnH 3a4éra W HSK3aMeHa
oOyuvaromemycst npegocTaBisiercss 30 MUHYT Ha TOAToTOBKY. Omnpoc oOyuaromierocs He JOJDKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



