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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [IpoxsunyTas pa3zpadorka Ha Python
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: Anropurmuyeckasi OnoJIOrHst

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy coctaBui: A.C. lyx, accUCTeHT

[Tporpamma oOCy>k/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM DHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauuuHCeKol Gusnku 18.07.2023



AHHOTANMA

CoBpeMeHHbIE  HAay4HbIE€  HCCICIOBAaHMS  HEBO3MOXKHBI ~ 0€3  IOBCEMECTHOM  KOMITBIOTEPU3ALIUH:
OKCIIEPUMEHTAIbHBIC YCTAHOBKH NPEACTABISIOT COOOH KOMIUIEKCHI CIIOKHBIX TPHOOPOB C  OOJBIINX
KOJINYECTBO JIaTYMKOB, TEHEPUPYIOIINE KOJIOCCAIbHBIE 00BEMBI SKCIIEPUMEHTAIBHBIX JaHHBIX, a PacyeThl U
MOZICITMPOBaHKHE TPEOYIOT OOJIBIIOTO YMCIIA BEIYMCIUTEIBHBIX ONEpaluii, TAKKe BaXKHO YMETh MPEACTaBIISATH
BCE 3TH JIaHHbIE B HANIAAHOM Buze. I103ToMy 3TOT Kypc paccuMTaH 4TOOBI HAYYWTh B TOM MM WHOM Mepe
pemars 3TH 3aJa4d ¢ TOMOIIBIO s3bIKa porpammupoBanus Python. B xypce Oyxer m3ydeHbl MpOABUHYTHIC
BO3MOXKHOCTH cuHTakcuca Python, paccMoTpeHO mpakTHuecKoe NMPUMEHEHUS CTaHAApPTHOW OMOIMOTEKH U
HEKOTOPBIX OMOIMOTEK Ul HAyYHOTO MPOrpaMMHpPOBaHus. B yacTHOCTH OyleT pacCMOTPEHO HCIOIb30BaHUE
MHCTPYMEHTOB pPa3pabOTKH, TECTUPOBAHUS W AMCTpuUOynmu nporpamm Ha Python, mHCTpyMeHTHI ais
YHCIIEHHOTO MOJICIMPOBAaHKUS W aHAJIM3 JAHHBIX, IPUMEHEHUE Pa3JIMYHBIX CTHICH MPOrpaMMHUpPOBAHUS,
pabora c XpaHEHHWEM, YTEHHEM, MpeoOpa3oBaHMEM H TIepeladeii JaHHBIX B pas3IUUYHBIX (opmarax,
ucrionp3oBanne Python s cucremnHoro, cereBoro u  Web mporpamMmmupoBaHHs, —pa3paboTKa
MOJIb30BATENILCKUX ~HMHTEP(ENCOoB, peanu3alusi aCHHXPOHHOIO, MapajyieIb-HOTO M MHOTOINOTOYHOTO
BBITTOJTHEHUS TPOTPAMMBI.

1. leau u 3apauu

eap AUCUMNIMHBI
- HAyYUTh PelIaTh MPaKTUIECKUE HAYYHBIE 3a]]a4u C moMoiiso Python.

3agaum AUCHUILUTHHBI
- W3y4YCHHE BO3MOXKHOCTEH si3blka Python. M3yueHwe WHCTPYMEHTOB CTaHIApTHOH OMONIMOTEKH.
Nzyuenune Hayunbix 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 akryansabix |OINK-2.3 Bnageer mnpodeccrnoHanbsHOW TEPMHUHOIOTHEH,
npoOiieMax HayKd ¥ TEXHUKU B OOJIACTH CBOEH |MCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOH
npodeccuoHaIbHON 1eSTeIbHOCTH, CIOCOOCH  |IuTeparype, o0iaJaeT HaBbIKAMU YCTHOTO U NHCHMEHHOTO
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH W3JIOKCHUSI PE3yJIbTaTOB HAYYHOW JEATCIBHOCTH B paMKax
npodecCUOHANBHBIC 3aJ1a4u poheCcCUOHATBHON KOMMYHHUKAIIMN

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 CnocoGeH BbIOMpaTh U (MIIN) penieHus

pa3pabarbiBarh noaxonsl K pemenuto TunoBsix  |OIIK-3.2  CnocobeH HCmonb30BaTh  HCCIEIOBATEIBCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl INPH PEIICHUH HOBBIX 3ajad, NPUMEHSAsS 3HAHHS B
NesITeIbHOCTH, YUUTBIBasi 0COOCHHOCTH U pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OrpaHWYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BiageeT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKUe MOJENH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
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 HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMeTHON 00JIaCTH
[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX

IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




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

- CHHTaKcHC si3bIka Python, mpuHIMIBI paOOTH TPAHCIATOPOB, IPUHILIUIIEI Pa3pabOTKH IPOrPAMMHOIO
oOecrieueHHs ¥ BeACHUS JOKyMEHTAIIUH.

YMETh:
- IHCaTh CLEHApUHM U MPOTPaMMbI B OOBEKTHO-OPUEHTUPOBAHHOM U (PYHKIHOHAIBHOM CTHIISAX IS
YHCIICHHBIX PACcUYeTOB, 00paOOTKU M BU3yaJH3alluH JaHHBIX, YMETh pa0d0TaTh Pa3IMYHBIMU (opMaTaMu
JIAHHBIX, CO3/IaBaTh KOHCOJIbHBIC, Tpaduueckrue U web nHTephenchl.

BJIQJICT!
- OCHOBHBIMHU CTAQHJAPTHBIMH M HAYYHBIMH OUOINOTEKAMH.

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 ITapagurmer POrpaMMHPOBAHHUS. ) ’ 6
CucremMHOE IPOTrPaMMHUPOBAHHE
) [larTepHbl  NMPOEKTHPOBAaHHS W X ) ) 4
peanuzanus B Python
3 WuctpymenTsl paszpaborku. YuciieHHoe ) ’ 4
MOJEJIMPOBAHKE U aHAJIN3
CranpapTHble U JONOJHHUTEIbHBIE THIIBI
4 JNaHHbIX. BBOA/BBIBOJI W XpaHEHHE 3 3 4
JaHHBIX.
5 Busyanuzanusa naHHbIx 1 1 2
6 OnTumu3zanys Mporu3BOAUTETEHOCTH 2 2 4
7 UncrneHHOE MOAENMPOBAHNE U aHAIN3 2 2 4
8 [Monw3oBarenbckue UHTEPGHEHCH 1 1 2
Nroro yacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. ITapagurms! nporpaMmupoBanusi. CHCTEMHOE IPOrpaMMUPOBAHUE

OOII B Python. Maruueckue MeToabl U MeTakJIacChl. MeHemKephl KOHTEKCTa. J{eKopaTophl Ki1accoB.
@II B Python. O6paboTrka KoyeKIwid B pyHKIIMOHAIEHOM cTujie. THCTpYMEHTHI ()yHKIIMOHAILHOTO
nporpammupoBanusi. Jlexoparops! pyHkuunii. [lakeTsl 1 MOIyIH.

Pabora c ¢aiioBoli cuctemoil. YmpaBieHHE NPOLECCAMHU, MEKIPOLECCOPHOE B3aWMOJCHCTBUE.
Bzaumonetictsue ¢ OC. Yrpasnenue puznueckumu ycrpoiicreamu. USB.

2. [NarrepHbl MpoeKTUPOBaHUS U UX peanu3anus B Python




[MpuHIIMTIBL TIpOeKTHpPOBaHUsT MporpammHoro obecriedeHusi. SOLID. TlarTepHbl TpOEKTHpPOBaHUSI.
MVC.

3. UuacTpymenTHI pa3paboTku. YucieHHOE MOJISITUPOBAHKE U aHAIIH3

WHcTpymMeHTB pa3pabOTKU: WHCTPYMEHTHI aHaiM3a KoAd, OTIAJAYHMK, NPOQUINPOBAHUE KOJA.
Cornamenusi o crwie koja. BupryanbHoe okpyxkeHue. JlOKyMeHTalMs: aHHOTAIMs THUIIOB,
JTOKYMEHTHPOBAHUE KOJa, aBTOMATHUYECKasi TeHepanus JoKyMeHTanuu. Coramenns 0 CTUIe KOja.
dopmar ReStructuredText. TectupoBanue: momynbHOe TectupoBanue, CI/CD. JluctpuObronus
POrpaMMHOTO 0OeCTIeueHH s, pacripocTpaHeHue nakeros Python.

4. CTaH,Z[apTHLIe 1 JOIIOJIHUTCIIBHBIC TUIIbI JaHHBIX. BBO):[/ BBIBOJ U XpAaHCHUC JaHHBIX.

CrangaprtHele THIBI JaHHBIX. JlnuHHas apudmernka. Pabora co crpokamu: maOIOHBI CTPOK,
peryisipHble BeIpaxeHus. ba3oBble KoJIeKunu.

JlomOJTHUTENbHBIE THUITBl JAHHBIX: MEPEYUCICHUS, BpeMs W JaTa, KJIAcChl JAHHBIX, PACHIMPEHUS
CTaHAAPTHBIX KOJUICKIIH.

BBon/BriBoa: pabora ¢ OMHApHBIMH M TEKCTOBBIMH JAaHHBIMH; CEpUAM3AIMs/IeCepraTn3alus
CTPYKTypa JaHHBIX B TekcToBbie (opmarel JSON, XML, Ounapubiii ¢opmar Protobuf u ¢
UCIIONIb30BaHNE BCTPOCHHOW CepHaIM3allii;, XpaHCHWE NaHHBIX B HayuHbIX (opmarax HDFS u
ROOT; Numpy IO; apxuBamusi JaHHBIX, OTOOpa)KeHHE MAHHBIX B MaMsTh. OCHOBBI 0a3 JaHHBIX.
UcnonszoBanne CYB]] Sqlite3.

5. Busyanuzanus qJaHHBIX
Co3nanue rpaduyeckux MarepuaioB, aHUIMallUU U MHTEPAaKTUBHON MH(OrpapuKy.
6. OnTuMu3anus NPOU3BOAUTEIBHOCTH

Ontumuszanus npousBoautensHOCTH. Vcnons3oBanne LLVM ¢ Numba. Cython. JIT-kommmsiiust ¢
PyPy. Br130B HaTUBHOTO KOJA.

7. UucneHHoe MOJEIUPOBAHNUE U AHAIIU3

UmncneHHOE MOJIENIMPOBAaHKE W aHAIW3 JaHHBIX ¢ UCMoyib3oBaHue Numpy u Scipy. MHOromMepHbIit
MacCHBBI, HMX pacHoJOKEHHE B TMaMsATH, oOIepauuu ¢ MaccuBaMu. JluHeiiHas anreOpa.
Craructuueckass o0paboTka JaHHbIX. PemieHne  ONTUMHM3ALMOHHBIX  337ad.  YuciIeHHOe
unTerpuposanue. Untepnomsus. O6paboTka CUTHAJIOB.

8. Ilonb3oBarenbckue HHTEPHENHCH

JlormpoBanue, pa3dop apryMeHTOB KOMaHJHOW CTpPOKH, CO3JaHHE KOMAaHIHOW OOOJOYKH.
CoObITuiiHO-OpUeHTHPOBaHHOE mnporpammupoBanne u cozganne GUI mpunoxenuii. Tunobie
apxutektypsl GUI mpunoxxeHui;

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

KoMmmproTepHBI Kiacc ¢ MPOEKTPOM, usb-U3MEpHUTEIbHBIE YCTPOMCTBA.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Jlureparypa npenocrasinsiercs: 0a30Boi kadenpoi
1. [lpaktuka u Teopus mporpaMmmupoBanus [ TekcT] : B 2 kH. : yueb. mocodue /st By3oB / H. A.
Bunokypos, A. B. Bopoxios .— M. : ®usmarknura, 2008 .— (Cepus "Undopmaruka"). - ISBN
978-5-89155-182-4 (B mep.) .— Ku.2, Y. 3-4. - 2008. - 288 c.



JomnonHurensHas aureparypa

1. [larTepHbI MPOEKTUPOBAHHS, INEKTPOH. Bepcus med. myonukanuu / Op. ©pumen, . @pumen ; npu
yuactuu K. Coeppa, b. beiirca. — Canxr-IlerepOypr, [Tutep, 2017

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

https://www.python.org/ caliT nokymeHTanuu Ha s3bIK Python u ctannpransie 6nbnorexn
https://pypi.org/ caiit makeTHOTO 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 noxymeHTanuu ounrorexu Matplolib
https://plotly.com/python/ caiiT nokymenranuu ounuoreku Plotly
https://www.pytables.org/ caiit qokymeHTanuu ounuoreku Pytables
https://www.hdfgroup.org/solutions/hdf5/ caiit nokymenranuu Gopmara nanaeix HDFS
https://root.cern/manual/python/ caiiT nokymenranuu 6udnoreku PyROOT

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOI0
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

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

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINH KOHTPOJIb 3HAHWI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.

JIuteparypa 17151 caMOCTOSITEIbHOIO U3YYECHUS:

1.JIyty M. U3yuaem Python, 4-e uznanue. — [lep. ¢ anrt. — CI16.: CumBon-Ilmtoc, 2011. —1280 c., wui.
2. JIytiy M. TlporpammupoBanue Ha Python, Tom I, 4-e uznanme. — Ilep. ¢ anm. — CI16.: Cumson-ITtoc,
2011.-992 c., n.

3Jlytu M. IlporpammupoBanue nHa Python, tom II, 4-e¢ wmsmanme. — llep. ¢ anrmn. — CII6.:
Cumsoa-Ilmoc, 2011. — 992 c., uin.



4.Travis E. Oliphant, Guide to NumPy

5.Tosi S. Matplotlib for Python developers. — Packt Publishing Ltd, 2009.
6.Python 3 u PyQt 5. Pa3zpaborka npunoxenuii. H. A [Ipoxopenok, B. A. JIpoHos.
7.®pumen O. u ap. [larrepusl npoekruposanus /CII6.: ITurep. — 2011.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: AnropurMudeckast OuOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: A.C. Jlyx, accucTteHr



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 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], 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 CnocoGeH BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO 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 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO

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

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3ydenus auciuiuinael «[IpoaBunyTas pazpaborka Ha Python» oOyuaromniuiicst J0KeH:

3HATb:

- CUHTaKcuc si3blka Python, mpuHIMIBI pabOTH! TPAHCIATOPOB, MPUHIHUIIBI PA3pa0OTKH MPOrPaMMHOTO

oOecrieueHnsI ¥ BeJICHUS JIOKyMEHTAIIHH.
YMeTh:

- IHCaTh CLEHApUH U MPOTPaMMbI B OOBEKTHO-OPUEHTUPOBAHHOM U (PYHKIIHOHAIBHOM CTHIISAX IS
YHCIICHHBIX PACcYeTOB, 00paOOTKU M BU3yaJH3alUuH JaHHBIX, YMETh pa0d0TaTh pa3IMYHBIMU (opMaTaMu
JIAHHBIX, CO3/IaBaTh KOHCOJIbHBIC, Tpaduueckrue U web nHTepdenchl.

BJIAA€Th:

- OCHOBHBIMH CTaHAAPTHBIMH U HAYYHBIMHU OHOINOTEKAMH.

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

1.Peanu3oBath BUPTyalbHBIM HPUOOD

o 3aJaHHOMY OIIMCAHHIO, VYIIPABIKICMBIC C TIOMOIIBRO

KOHCOJIILHOW WJIH Ipa)uvuecKoi MporpaMMBbl U CIOCOOHBIN K CETEBBIM KOMMYHUKAIIMSIM, COXPaHSIONIAN

CBOM ITOKa3aHUs B 6a3y JaHHBIX.

2.IIpousBectn 00pabOTKy AaHBIX U3 0a3bl: MOCTPOUTH TIpaduK, MPOBECTH TMCTTOrPAMMHUPOBAHHE,
HaWTH napameTpsl GUTUPYIOLIEH QYHKIMN AT TOTYYEHHOTO PACHPEeIeIEeHHS.

3. Harummwure gekoparop, KOTOPBIA XpaHUT BI30BHI Ipyroi (hyHKIIHH.

4. Peammzyiite JSON Encoder mo3Bossitomuii cepuannzoBarbk numpy record array.

5. Co3paiiTe mporpaMMy MOIKIIOYAIOLIYIOCS K CETEBOMY IPUOOMY M BBIXOISINYIO JaHHBIE C HETO B

BUIC BC6-CTpaHI/II_U:I.




6. Co3/1aTh KOHCONILHBIN UHTEPdENC s yIpaBieHus TPHOOPOM UCTIONB3YsI MOIYITb cmd.
7. Cumraiite nanaeie ¢ USB-ycrpolicTBa B 6a3y JaHHBIX.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bompocsr k ax3ameny:

. B uem pa3HuIa MEXy CIIUCKOM U KOPTEHKeM?

. Kak BbITIONTHSCTCS MHTEPIONALUS CTPOK?

. Urto Takoe gexoparop?

. B uem pa3HuIa Mex 1y METOAaMH SK3eMIUIPa, KJIacca U CTaTHYeCKUMH MeTonamu B Python?
. O6bscHuTE, Kak padoTaet ¢pyHkuus reduce?

. Ilepemennbie B Python nepenarorcst Mo CChUIKE WK 110 3HAYCHHIO?

. HazoBuTte nmpumeps! H3MEHSIEMBIX 1 HEU3MEHSIEMBIX 00bEKTOB.

0 NN N bW~

. UucnenHoe MoJieTMpoOBaHKE U aHAJIHU3 JaHHBIX ¢ HCTONIb30BaHue Numpy u Scipy.

9. MHOroMepHbI€ MaCCUBBI, X PACIOJIOKEHUE B IAMSTH, ONIEPALUU C MACCHUBAMH.

10. JIuneiinas anre6pa. Craructuueckasi 00padoTKa TaHHBIX. PelieHre oNTHMHU3allMOHHBIX 33/1a4.
11. Yucnennoe nnterpuposanue. Matepnomsiuus. O6paboTka CUTHAIOB.

buner Nel.
1. Yro Takoe mpexoparop?
2. B yem pa3HuIia MeX Iy METOaMH 3K3EMILIAPA, Kiacca U CTaTHYSCKUMU MeToamu B Python?

Kpurepun oneHuBaHus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PELIEHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTeIbHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHU, HABHIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH NPOBOJSTCS B MUCHMEHHOH (ycTHOM) dopme mo Omiertam. B kaxkaom Owiiere mpeicTaBieHo
JIBa TEOPETHYECKHX Bompoca. [Ipu mpoBeeHnn dK3aMeHa o0ydaromemycs npeaoctasisercs 30 MUHYT
Ha noarotoBKy. Onpoc o0y4aromerocsi He JOJKEH MPEBBIILIATh OJJHOTO aCTPOHOMUYECKOTO Yaca.



