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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OCHOBBI IPOrPaMMHUPOBAHUS
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: Anropurmuyeckasi OnoJIOrHst

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

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMbI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUN) - 3aueT

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

CamocrosrensHas padora: 60 gac.

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

[Iporpammy cocraBui: A.C. llyx, accucTeHT

[Iporpamma obcyxieHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DOU3TEX-IITKOJIbI OMOIOTHYECKON U
MeauimHckor ¢usuku 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 3amadu ¢ nomouibio Linux m Bash. B kypce Oymer m3ydeHbl NpPOABHHYTHIE BO3MOXKHOCTH
CHHTaKcuca Linux, paccMOTpEHO NpPaKTHYECKOe NPHUMEHEHHS CTaHIApTHOW OMOMMOTEKHM M HEKOTOPBIX
OMONMMOTEeK Il HAy4YHOTO MPOrpaMMHUpOBaHUs. B dYacTHocTH OynmeT paccMOTPEHO HCIOIb30BaHUE
MHCTPYMEHTOB pPa3pabOTKH, TECTUPOBaHUS W JUCTpUOynnMu mporpamMm Ha Bash, uHCTpyMeHTH uis
YHCIIEHHOTO MOJICIMPOBAaHKUS W aHAJIM3 JAHHBIX, IPUMEHEHUE Pa3JIMYHBIX CTHICH MPOrpaMMHUpPOBAHUS,
pabora c XpaHEHHWEM, YTEHHEM, MpeoOpa3oBaHMEM H TIepeladeii JaHHBIX B pas3IUUYHBIX (opmarax,
ucrionp3oBanre Linux w Bash gns cucremuoro, cereBoro m Web mporpaMMupoBaHusi, pa3padoTka
MOJIb30BATENILCKUX ~HMHTEP(ENCOoB, peanu3alusi aCHHXPOHHOIO, MapajyieIb-HOTO M MHOTOINOTOYHOTO
BBITTOJTHEHUS TPOTPAMMBI.

1. leau u 3apauu

eap AUCUMNIMHBI
- HAyYUTh pelaTh MPaKTUIeCKUE HAyIHbIE 3a7a4u ¢ momoiisio Linux, Bash.

3agauu AUCUMIIHHBI
- m3yueHue Bo3MokHocTed Linux, Bash. M3ydeHue HHCTpYyMEHTOB cTaHAApTHOH OWMOIMOTEKH.
Nzyuenune HayuHbIX OnOMMoTek Asst Linux.

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

3HATh:
- OCHOBHOW WHCTpyMeHTapuii paspaborumka Linux, 0a3zoBbie ¢yHKIMU paboThl ¢ daitnamu,
’KM3HEHHBIN UKII Tiporiecca B Linux;
- OCHOBBI paboThI ¢ KOMaHAamMu B Bash, OCHOBBI ynpaBieHus mpoueccaMy ¥ HalMCAHUSI CKPUIITOB Ha
s3bike Bash.

YMETh:
- IHCaTh CLEHApUHM U MPOTPaMMbI B OOBEKTHO-OPUEHTUPOBAHHOM U (PYHKIHOHAIBHOM CTHIIAX IJIS
YHCIICHHBIX PACcYeTOB, 00paOOTKU M BU3yaJIH3alUH JaHHBIX, YMETh pa00TaTh pa3IMYHBIMU (opMaTaMu
JIAHHBIX, CO3/IaBaTh KOHCOJIbHBIC, Tpaduueckrue U web nHTephenchl.

BJIQJICT!

- OCHOBHBIMH CTaHAAPTHBIMH U HAYYHBIMHU OHOINOTEKAMH.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenwne B pa3paboTky asns Linux 2 2 8
2 Daiinbl ¥ QaiIoBbIe CHCTEMBI 2 2 8
3 [Ipoueccsl 1 mOTOKU 2 2 8
4 B3aumoneiicTBue npoieccos 1 1 6
5 Bgenenue B Bash 2 2 6
6 OcHOBBI pabOThI ¢ KOMaHIAMH 2 2 6
7 VYmpasnienue nporeccamu 1 1 6
8 CkpunTbl ¥ QyHKIHH 2 2 6
9 VC10BUA ¥ IAKIIBI 1 1 6
Nroro yacos 15 15 60
[loaroroBka k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. Beenenue B pazpabotky amns Linux

OcHOBHOIl HHCTpyMeHTapuil pazpaborumka Linux. JIlmuHamudeckwe OWOIMOTEKH H JHUHKOBKA.
Runtime nunkoBka. Libdl.

2. @aiinel ¥ QailyioBbIE CUCTEMBI

bazoBbie Qynkmmu pabotel ¢ (aiimamu. PaGora ¢ karamoramu um mytsamu. Ccwuiku. DaiinoBas
cucrema /proc. [Toctpoenue nepesa npoueccos. OTinaaka mporpamm B Linux.

3. IIpouiecchl 1 MOTOKU




Kuznennsrit mukn npouecca B Linux. Cosnanme mponeccoB fork/exec. ATpuOyTsl co3naBaeMoro
npouecca. CucteMHbli BbI30B clone. [Iporiecchl-1eMOHEL.

4. BzanMoielicTBHE IPOLIECCOB

Buant MCXKIIPOICCCHOTO BSaHMOHeﬁCTBHﬂ B Linux. Kananel. Curhamisl. Pa3I[GJ'I$[eMa$I IIaMsIThb.
MyJILTI/IHJICKCI/IpOBaHI/Ie BBO/Ja-BbIBOJA.

5. Beenenue B Bash
Ucropus u pazputue s13pika Bash. YeranoBka u HacTpoiika Bash. Ctpykrypa xoman Bash.
6. OcHOBBI pabOTHI ¢ KOMaHIaMHU

Bremonnaenue komans 1 nporpamm B Bash. Komanpl, nx aprymenTs! u onmuun. daiinoBasi cucreMa u
pabora ¢ nupexropusimu. [lepenanpapienne BBOJa/BbIBOIA U KOHBEHEPHI.

7. YupaBiieHue npoueccaMu
VYnpasienue npoueccamu. YipasieHue GOHOBbIMH nporieccamu. Pabora ¢ curHanamu.
8. Cxpuntsl U GyHKIUU

Hammucanue ckpuntoB Ha s3bike Bash. Mcmonb3oBanue nepemeHHbIX. Mcnons3oBaHue OmepaTropos.
Co3anue u UCTIONb30BaHUE (DYHKITHH.

9. YcinoBuUd M LIUKIEL

Ucnonb3oBanue ycinoBuii B Bash. Mcmons3oBanme mnukinoB B Bash. Onepartopbl cpaBHeHHS U
JIOTHYECKHE ONEPATOPBHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KommnbroTepHblii Ki1ace ¢ MPOEKTPOM, usb-M3MepUTeNIbHbIE YCTPOHCTBA.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

Jlureparypa npenocrasinsiercs: 6a30Boi kadeapoi

1. Ilpaktuka u Teopus nmporpammupoBanus [Tekct] : B 2 kH. : yue0. mocodue s By3oB / H. A.
Bunokypos, A. B. BopoxkioB .— M. : ®usmarknwura, 2008 .— (Cepus "Uudopmaruka"). - ISBN
978-5-89155-182-4 (B mep.) .— Ku.2, Y. 3-4. - 2008. - 288 c.

JomnonHurenbpHas auTeparypa

1. IlarTepHbl IPOEKTUPOBAHUS, DNEKTPOH. Bepcus ned. nyonukanuu / Op. Opumen, On. Opumen ; npu
yuactun K. Cbeppa, b. Beiitca. — Cankr-IlerepOypr, [Tutep, 2017

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

https://www.python.org/ caiit noxymenTauuu Ha s3bIK Python u ctanapraneie 6nOnorexu
https://pypi.org/ caiiT naketHoro MeHemxkepa PyPi

https://docs.conda.io/en/latest/ caiiT makeTHoro Mmenemxkepa Conda

https://www.scipy.org/ caiit fokymeHTanuu Ha Ounroreku Numpy u SciPy.



https://matplotlib.org/ caiiT noxkymeHTanun ounroreku Matplolib
https://plotly.com/python/ caiiT nokymenranuu ounuoreku Plotly
https://www.pytables.org/ caiit qokymeHTanuu ounuorexu Pytables
https://www.hdfgroup.org/solutions/hdf5/ caiit nokymenranuu gopmara nanaeix HDF5S
https://root.cern/manual/python/ caiiT nokymenranuu 6udnoreku PyROOT

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro 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 NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

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

B pE3yabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— HaMpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepwana, MOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAYCHHBIX JUISI
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYJICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIajieHUs MaTepUaIOM CITY>)KUT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTIIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpum
3aTPYJHCHUH HM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTeIIIo.

Bo3MoxkeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



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 MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - 3aueT

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 nzyueHus AUCHMIUIAHBI « OCHOBBI IPOrPaMMHUPOBAHUS 00yUarOIUiics JOJKEH:

3HATb:

- OCHOBHOW WHCTpyMeHTapuii paspaborumka Linux, 0azoBbie ¢yHKIMU paboThl ¢ daitnamu,

JKM3HCHHBIN IUKII Ipo1ecca B Linux;

- OCHOBBI PabOTHI ¢ KOMaHJaMu B Bash, OCHOBBI ynpaBiieHHs MpoOLECCaMU U HAIMCAHHUs CKPUITOB Ha

si3pIke Bash.
YMeThb:

- IHCaTh CLEHAPUHM U MPOTPaMMbI B OOBEKTHO-OPUEHTUPOBAHHOM U (PYHKIIMOHAIBHOM CTHIISAX IS
YHCIIEHHBIX PACcUYeTOB, 00paOOTKU M BU3yaJIH3alUH JaHHBIX, YMETh pa00TaTh pa3IMYHBIMU (opMaTaMu
JIAHHBIX, CO3/IaBaTh KOHCOJIbHBIC, Tpaduueckrue U web nHTephenchl.

BJA€Th:

- OCHOBHBIMH CTaHAAPTHBIMH U HAYYHBIMHU OHOINOTEKAMH.

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

1.Peanu3oBath BUPTyalbHBIM HPUOOD

o 3aJaHHOMY OIIMCAHHIO, VYIIPABISICMBIC C TIOMOIIBRO

KOHCOJIILHOW WJIH Ipa)uvecKoi MporpaMMBbl U CIOCOOHBIN K CETEBBIM KOMMYHUKAIISIM, COXPaHSIOIIANA

CBOM ITOKa3aHUs B 6a3y JaHHBIX.

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

3. Harummwute gekoparop, KOTOPBIA XpaHUT BI3OBHI Ipyroi (yHKIIHUH.

4. Peammzyiite JSON Encoder mo3Bossitomuii cepuannzoBarbk numpy record array.




5. CospaiiTe mporpaMMy MOIKJIIOYAIOLIYIOCS K CETEBOMY IPUOOMY M BBIXOJISINYIO 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

Bomnpocs! k 3auery:
. YcTpoHCTBO ornepannoHHoi cuctembl Linux
. OcHOBHBIE KOMaHIbI paboTHI C (haillaMu U TUPEKTOPUSMH B KOMAaHIHOW CTPOKE
. depeBbst nupexkropuit
. Komanner 1 aprymentsl. OnepaTopsl ypaBieHHUs.

1
2
3
4
5. IlepemeHHBIE KOMaHIHON 000JIOUKH
6. CranmaptHbeie MHCTpYMEHTHI cucteM Unix

7. PerysisipHbIE BBIPAXKECHUS

8. PaGoThI B TEKCTOBOM peIaKkToOpe

9. YmpaBreHre y4eTHbIMH 3alUCIMH I10JIb30BaTENeH
1

0. MexaHu3Mbl Oe30macHoON PadoThI ¢ Qaitnamu

Kpurepun onennBanus
Orenka "3a4TeHO" - CTaBUTCA MIPU MPABUILHOM OTBETE Ha BOIPOCHI K 3aUETy,
Orenka "He 3a4TeHO" - CTAaBUTCSA NP HETIPABUIHLHOM OTBETE.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[lpn mpoBeneHun 3adera oOydwaromiemycs mpenocraBisercs 30 MUHYT Ha MNOATOTOBKY. Ompoc
oOyuarorerocs o OnieTy Ha 3a4eTe He JOJDKEH MPEBBIIIATh OHOTO ACTPOHOMUYECKOT0 Jaca.



