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1 Hexaun, 3a7a4u ¥ IJIAaHUPYeMble Pe3yJbTaThl 00y4eHHs N0 AUCHUILIHHE

]_Ie.]'lﬂM]/l JAUCHUIINIMHBL  ABJIAIOTCA IMOJNYYCHHC TMPCACTABICHUA O COBPCMCHHBIX
noaxoaax, HUCHOJbB3YCMbIX IIpPpU CO3AaHWH BBICOKOIIPOU3BOJAUTCIIBHBIX IMPOTrpaMMHO-
arrnapaTHbIX KOMIIIICKCOB, OCBOCHHUC COBPCMCHHLIX MCTOJOB BBICOKOIIPOU3BOAUTCIBHBIX
BBIqHCHCHHﬁ, H, B YaCTHOCTH, IIApaJUICIIbHOI'O ITPOIrpaMMUPOBAHUAA.

OCHOBHOE BHHMAaHHE YACICHO CYHICCTBYIOIIUM H IICPCIICKTHUBHBIM ApXHUTCKTypaM
BBICOKOITPOU3BOAUTCIIBHBIX  BBIYUCIIMTCIBHBIX CHCTEM MW IIEPEAOBBIM IIPOIrpaMMHBIM
TCXHOJIOTHUAM, 06CCHG‘II/IBaIOHII/IM BBICOKYIO ITPOU3BOJUTEIIBHOCTh CO3aBa€MBIX IIPpOTpaMM.

3a}1aann JUCLHUITIIINHBI ABJIAIOTCA:

L4 HOJ'IyLICHI/Ie HaBBIKOB, HCO6XO,I[I/IMBIX AJI1 IMOCTPOCHUA BBICOKOIIPOWU3BOAUTEIIBHBIX
mapalyICJIbHBIX IIPOrpaMM C UCIIOJIb30BAHUEM pa3INYHbIX TEXHOJIOTHH.

L4 O3HaKOMJICHHE C HOBBIMHU NEPCIICKTUBHBIMU TEXHOJIOIusIMHU pasp a00TKH
BBICOKOITPONU3BOAUTCIIBHBIX IIPOTpaMM.

L4 OcBoeHME HaBBLIKOB pa3pa60TKH BBICOKOITPOU3BOJUTCIIbHBIX I/IHq)OpMaI_II/IOHHLIX
IIOACHUCTEM.

O6yquHe 10 JUCLHHUIININHE «BI)ICOKOHPOI/I?)BOI[I/ITGJII)HI)IC BBIYUCIICHUSA» HAIIPABJICHO Ha
dbopMupoBaHHE Y O0YHAIOIITUXCS CICTYIONTNX KOMIIETCHITUH:

Kon u HauMeHOBaHHe KOMIIeTeHIMIA NuaukaTopsbl JOCTHKEHUS KOMIIETEHIIUN
IIK-1. CriocobGen paspabaTsiBath U 3uare. TpeGoBaHus K NPOrpaMMHOMY KOJIY.
a7 alITUPOBATh IIPUKIIAHOE IIPOIPAMMHOC SI3BIKM TIPOrpaMMHUPOBAHUsSL, ONPEHCIECHUA U
obecrieyeHHe. MaHUITYJIMPOBAHUs TaHHBIMU.

Ymerb: CoCTaBisATh NPOrPAMMHBIM KOJ C
HCIIOJIb30BaHUEM SI3BIKOB
pOrpaMMHUPOBaHMS, onpeneneHus u

MaHUITyJIUpOBaHUA OAaHHBIMU, IIPOU3BOAWUTH
IOPOBEPKY M OTJAAKY INPOrpaMMHOI0O KoOJa;
paboTaTh C CUCTEMON KOHTPOJISI BEpCUI

pa3pabaTbIBaTh " JIOKyMEHTHUPOBATh
nporpaMMHbIii  uHTEepdeiic. Pa3zpabarbiBaTh
TEXHUUYECKHE crienupuKaIum Ha
MIPOrpaMMHbIE KOMITOHEHTHI u ux

B3auMoJieiictBue. Pa3pabarbiBaTh TecTOBBIE
HAaOOpbl JTaHHBIX W TPOIEAYpP TPOBEPKHU
paboTocriocoGHOCTH IPOTPaMMHOTO
obOecnieuenusa. OCyIIECTBIATh HHTETPALHIO
MPOrpaMMHBIX MOJyJeil ¥ KOMIIOHEHT U
Bepu(HUKAMK  BBIITYCKOB  MPOTPAMMHOTO
npoaykrta. CocTaBisTh (popMaIr30BaHHBIE
OIMCaHMsI PENICHUH IOCTaBJICHHBIX 3aJad B
COOTBETCTBUU C TpeOOBaHUSIMHU
TEXHUYECKOTO  3aJaHusl  WIM  JIPYTHX
NPUHATBIX B OpraHU3allud HOPMATHUBHBIX
JTOKYMEHTOB.

Biaagern. Hasrikamu ONITUMHU3AIUH
IporpaMMHOro kozaa. HaBblkamu mnpoBepku
paboTociocoGHOCTH IPOTPaMMHOTO
o0ecreyeHusl. HaBbikamu aHaJm3a




BO3MOKHOCTEH peanu3anuu TpeOOBaHUN K
MporpaMMHOMY oOecrniedeHnto. HaBbikamu
IPOCKTHOPBAHUS POTPAaMMHOTO
obOecnieueHus.  HaBblkamu  WCTIpaBICHUS
nedekToB, 3adUKCHUPOBAHHBIX B  0ase
JTAHHBIX.

2 MecTo IMCHMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnnuHa «BBICOKOMPOU3BOIUTENbHBIE BBIUMCICHUS» OTHOCUTCA K 3JEKTUBHBIM
JUCHUTUTMHAM  (3JICKTHBHBIE AUCHUIUIMHBL Ne6) wyactu (wact, (opMupyemMoil ydyaCTHHKaMHU
o0Opa3oBatenbHbBIX OTHOIIEHHUH) O10Ka b1 «/[ucuummmabl (MOTyIn)».

BxonubiMu Tpe6oBaHUAMU, HEOOXOAUMBIMU JJIS OCBOCHUS AUCLMILTUHBL, SIBJISETCS HaJM4Ke

y 00y4aronmxcs KOMIETSHIIHH, C(HOPMUPOBAHHBIX MTPU U3YyUCHHUH TUCITUTUINH:
e «IIporpammupoBanuey;
o «Teopernueckrue OCHOBBI HH(POPMATHKIY;
e «OcHOBBI 0a3 TaHHBIX.

3 CTpyKTypa M cojiep:KaHHe TUCHUTLTHHBI

OOmiass TpyAOEMKOCTh TUCIHUIUIMHBI COCTaBJISeT 4 3a4eTHBIX €IWHUIBL, T.e. 144
akajgemMuueckux 4aca (13 Hux 90 yacoB — caMocTosTeNbHAsl pad0oTa CTYAECHTOB).

Bce onn ocBamBaroTcs Ha 4eTBEPTOM Kypce OakanaBpuaTa B S5 ceMecTpe.

Jlexumnu — 2 daca B Henento (18 yaco), maboparopHbie pabOThl — 4 Yaca B HECIIO
(36 gacoB), hopma KOHTPOJIS — 3a4eT.

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(mo popmam o0yueHus)

3.1.1 Ounas ¢popma oOydeHus

Ne . KosnyecTBO CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 5
1 | AyauTopHble 3aHATHS 54 54

B ToM uncie:

1.1 | Jexuun 18 18

1.2 | CemuHapckue/mpakTHIECKUE 3aHATHS

1.3 | JIJaboparopHbIe 3aHATHS 36 36
2 | CamocTosiTebHas padoTa 90 90
B ToMm uucre:
2.1 | JlabopaTopHbIe pabOTHI 90 90
2.2
3 | Ilpome:kyTOUYHAs aTTECTAIMSA
3adet/nud.3aueT/7K3aMeH DK3aMeH
Uroro: 144 144




3.2 TemaTH4yecKHii IJIaH H3YyYCHUST NUCHUIIIINHDbI

(o ¢popmam o0y4eHms1)

3.2.1 Ounas popma oOydeHUS

TpynoemkocTb, yac

AyauTopHasi padora

Camoc
J:/') Pa3nennl/TeMbl Ciﬁﬁg /ap J;:gop I1pakt TOSAITE
AMCUMILIHHBI Beero | Jlex PH | HHCCKA |y as
1 1 MpaKTU4C | bIC a1 paot
CKHMC | 3AHSTH | OATOT | =
3aHSTHS oI OBKa
1 Pazpen 1.
1.1 | Tema 1. OCHOBHBIE ITOHATUA 7 2 5
1.2 | Tema 2. CTEK BBIYUCJIMTEJIBHBIX 7 2 5
TEXHOJIOT'1
1.3 | Tema 3. PACIIPEAEJIEHHOCTH U 7 2 5
I[TAPAJUIEJIBHOCTD
1.4 | Tema 4. CYIIEPKOMIIBIOTEPBI 7 2 5
1.5 | Tema 5. BU3YAJIM3ALA 7 2 5
I[TAPAJUIEJIM3MA
1.6 | Tema 6. [IPOTPAMMHBIE CPEJIbI 7 2 5
1.7 | Tema 7. JUATHOCTHUKA 7 2 5
AJITOPUTMOB
1.8 | Tema 8. [TAPAJUIEJIN3M 7 2 5
BbIYNCJIEHUU
1.9 | Tema 9. IPOTPAMMHO- 7 2 5
AIIITAPATHA S AKCEJIEPATIA
2 Paznen 2
2.1 | JIaboparopHas pabota 1 BupryanbHble 9 4 5
CHUCTEMBI 3HAKOMCMBO C: 8blOENeHHO
BLIYUCIUMENILHOU CUCTNEMOTU
8blOPAHHOU 001a4UHOU nAampopmol,
Haubonee NONYIAPHbIMU
supmyanvHbiMu mawiunamu Python
(PVM); unmepaxmusHotl 060104K0U
IPython (Interactive Python);
BUPMYATILHBIM OKpYHceHuem Python.
2.2 | JlaboparopHas pabota 2 /lnarHocTuka 9 4 5
QITOPUTMOB 3HAKOMCMBO C
MeXHUYECKUMU XAPAKMePUCMUKamu
onepamopos u GblpadtceHull
aneopummos, 8blNOIHAEMbIX 6
unmepaxkmugHou obonouxe IPython.
2.3 | JlaGopatopHas paborta 3 9 4 5

[TpodunupoBanue anropuTMOB




Os3HakomneHue ¢ npoguiuposaruem ¢
Yenvio ONMUMU3AYUU NPOCPAMM No
CKOPOCMU UX 8bINOJIHEHUS U PACXOOY
OnepamueHoU namamu

2.4

JlabGopaTtopHast pabota 4 Jluarnoctuka
napajieIbHOro KO

3uaxomemao ¢ ouacHocmuyeckumu
UHOUKAMOPAMU U NAHENAMU
MOHUMOPUH2A OJIsl 6bINOHEHUS
CILOJCHBIX U NPOOOIHCUMENLHBIX 1O
BDEeMEHU BbIYUCTEHUIL.

2.5

JlaGopaTtopHnas padora 5 Mitepatopsl u
TeHEePaTOPHI

OsHakomneHue ¢ 00veKmamu-
eenepamopamu OJis 8bINOJHEeHUS
CILOJICHBIX U NPOOOIACUMENLHBIX 1O
BDeMeHU BbIYUCTEHUT

2.6

JlaGopaTtopHas pabota 6
I[I/IHaMI/I‘IGCKaFI KOMITUJIANUA

O3HakomieHue ¢ NPUHYUNamu
OUHAMUYECKOU KOMNULAYUL 0I5
BbINOJIHEHUS CJLONCHBIX U
NPOOOINCUMETILHBIX NO 8PEMEHU
BbIYUCTICHULL

2.7

JlaGopartopnast pabota 7
MHoronotouHocts O3HaKoMmaeHue co
cnocooamu co30anus NPOSPAMMHBIX
nPOOYKMOo8, 00Ny CKAOWUX
00HOBPEMEHHOE BbINOIHEHUE
HECKOJILbKUX GbIYUCTUMENbHBIX
NOMOKO08, KOMOPbLE MO2Y
83AUMO0eUCmMB08amMb Opye ¢ OPY2OM.

2.8

JlabopaTtopHast padota 8 IToamporieccsr
OsHakomnenue co cnocobamu
CO30aHUsL NPOCPAMMHBIX NPOOYKMOS,
0ONYCKAWUX 00OHOBPEMEHHOE
8bINOIHEHUE HECKONbKUX
BLIYUCTIUMENLHBIX NOMOKOS8, KOMOpble
MO2ym 83aumo0eticmeosams 0pye ¢
OpYy2oM.

2.9

JlaGopaTtopnast pabota 9
MynbTUIPOLIECCHHT

O3Hnaxomnenue co cnocobamu co30aHus
NPOCPAMMHBIX NPOOYKMOB HA OCHOBE
MYTbMUNPoOYeccuHea

Hroro

144

18

36

90




3.3 Conep:xaHue TUCHUTLTAHBI

Pa3zpmea 1.
Tema 1. OCHOBHBIE ITIOHATUSA

Kpamkoe cooeporcanue (nepeuenv paccmampugaemvlx 60npocos) ieKyuu.

o [lapannenusm u npousgoOUmMenbHOCMb

3axon Amoana

3akon I'ycmaecona — bapcuca

e 3akon Mypa

Tema 2. CTEK BBIYMCJIUTEJBHBIX TEXHOJIOT U

Kpamkoe cooeporcanue (nepeuenv paccmampugaemvlx 60npocos) ieKyuu.

° PCICCMCII’I’ZPMSG}OWZC}Z pasiudHble 6UObL BbIYUCTICHUIL: ZcPAaAHU4Hble, MYMAHHbLE, obnaunvie.

* Pacnpedenennvie u napaiieibHble 8bI4UCTeHUS.

*  Bupmyanvnvie mawiunsl u UPMYyaibHble NPUBAMHbIE CEMU.

* Paccmampusaromcs cpeocmea yoanenno2o aOMuHUCmMpUpO8aHusl.

* U3zyyaiomca apxumexkmypvl NApALlebHbIX — GblYUCIeHUull U epaghuyeckas
napannenuzma.

Tema 3. PACHIPEJAEJIEHHOCTbD U NAPAJUIEJIBHOCTD

Kpamkoe cooeporcanue (nepeuenv paccmampugaemvlx 60npocos) 1eKyuu.

* Paccmampusaromcs 06vexmul-umepamopul U 00beKmul-2eHePamopbl.

*  U3zyyaemcs ounamuueckas KOMAULAYUS U KOHKYDEHMHOCHb GbIYUCTIEHUU.

* Mnozonomounvle 6vluUCIEeHUA: 2N100ANbHAA ONOKUPOBKA, GbIUUCIUMENbHYILL
napanenvHvle YUKIbl, A MAKAHCe GHEeUHAS MHO2ONOMOYHOCMb.

Tema 4. CYIIEPKOMIIBIOTEPBI

Kpamxkoe cooepocanue (nepeuenv paccmampugaemvlx 60npocos) ieKyuu.
* Paccmampusaemcs npoepecc cynepkomnbomepos

*  U3zyyaemcs ounamuueckas KOMAULAYUS U KOHKYDEHMHOCHb GbIYUCTIEHUU.
* Mnozonomounvle 6viuUCIeHUA: 2N00ANbHAA OJIOKUPOBKA, GbIYUCIUMETbHDILL
napanienbHule YUKIbl, d MaKice GHeuHss MHO20NOMOYHOCMb.

Tema 5. BUSYAJIM3ALUSA TAPAJIJIEJIN3MA

Kpamkoe cooeporcanue (nepeuenv paccmampugaemuvlx 60npocos) 1eKyuu.
» [lonamue «napannienusm 6bI4UCTEHULLY.

* bubruomexa Dask.

* Uumepgheiic pacnapannenusanus.

*  UHnoukamop 8vlnonneHus 3a0au.

» Ilpogaiinep xnacc.

Tema 6. IPOI'PAMMHBIE CPEIbI

Kpamxoe cooeporcanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu.
*  Buowl npoepammnuix cpeo.

* Bupmyanvnvle mawunst Python.

» PVM CPython.

* PVM PyPy.

* Uumepaxkmugnvie 00010UKU.

* Bupmyanvnule okpyoiceHusl.

* Vnpaenenue sepcusmu ancopummos.

Tema 7. IJMATHOCTUKA AJITOPUTMOB

Kpamkoe cooeporcanue (nepeuenv paccmampugaemvlx 60Npocos) 1eKyuu.
*  Hnmpocnexkyus 6biCOKONPOU3600UMENbHBIX AICOPUMMOS.

» Jlunmepwl u hopmamepuol.

» Tecmuposanue anzopummos.

*  CmamucmuuecKuil U CpABHUMENbHbIU MAUMUHL.

* Omaaoxka kooa.

euU3yailuzayus

napauiieiusm,

napajiieiusm,



» [lpogpuruposanue ancopummos.

Tema 8. TAPAJUIEJIM3M BBIYUCJIEHUI

Kpamrxoe codepoicanue (nepeuenv paccmampugaemvix 60npocos) IeKyui.
» CybnpoyeccopHule 8bIYUCIEHUS U CYONPOYECCOPHbIE KOHBEUEPbL.
* [lyn npoyeccos.

»  Hoenmughuxamopwi npoyeccos.

*  OcHOBHbIE MEMOObL 3aNYCKaA NPOUECCO8.

*  Uumepgheiic nepedayu coobujeruil.

*  MPI kommyHuxamopei.

» Hebnokupyrowee obwernue npoyeccos.

»  Komanouwiii unmepghetic MongoDB.

*  M-ckpunmul oopabomku 0anHwvix.

* KoHnselepnas azpecayus.

» Map-reduce.

Tema 9. IPOT'PAMMHO-AIIIIAPATHAS AKCEJIEPALIUASL
Kpamioe cooepoicanue (nepeuenv paccmampusaemvix 60npoco8) 1eKyuu.
* Heupocemesvie akcenepamopor: GPU, TPU, TFL.

* Unmepakmughvle napaiiesibible Gbl4UCIeHUS.

» [Inanuposwuku 8ul4UCIUMENbHbIX 3A0AHULL.

*  Mooenu pacnpeoenenHbix 6bIHUCTEHUL.

* Juaenocmuka pacnpeoeneHHbix 8bl4UCIeHU.

*  Macwmabuposanue 06beMHbIX OAHHBIX.

* Pacnpedenennas avbluuciumenbHas cucmemd.

3.4 TemaTnka cCeMMHAPCKUX/MIPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CeMuHapckue/mpakTUUECKUE 3aHITUS
Cemunapckue/npaxmuyeckue 3aHAmMus He npedyCMompeHvl y4eOHbiM NiaHOM.
3.4.2 JIaGopaTopHBbI€ 3aHATUS

Ne Tembl 1a00paTOPHBIX padoT Yacel

BupTtyanbHble CCTEMBI
3naxomcmeo c:
8b10€/IeHHOU GbIUUCTIUMETLHOL CUCIEMOT 8bLOPAHHOT
1 001auHOU niam@opmol, Haubolee NONYIAPHLIMU 4
supmyanbhvimu mawunamu Python (PVM),;
unmepaxmusnou obonouxou IPython (Interactive
Python); supmyanvrvim okpyscenuem Python.

JlmarHocTHKa anropuTMOB
3Hakomcmeo ¢ mexHuuecKuUMu Xapaxkmepucmukamu
onepamopos u GulPaANCEHU AI20PUMMOS,
BbINOIHAEMBIX 8 UHMEPAKMUeHoU obonouke IPython.

[TpodunupoBanue alropuTMoB
O3naxomaenue ¢ npouruposanuem ¢ yeivio
ONMUMUZAYUU NPOSPAMM NO CKOPOCMU UX 8bINOIHEHUS
U pacxody onepamuHou Namsamu

JlmarHocTrka nmapamieabHOro Koja
4 3uaxomcmeo ¢ ouacHoCcmu4ecKUMU UHOUKAMOPAMU U 4

naneusimu MOHUmMopurnea 07151 8LINOJIHEHUSL CIONCHBIX U




I’lpOOOJlOiCI/tmefleblx no epemenHu BLIYUCTCHUIL.

HrepaTopsl u reHepaTopbl
O3naxomnenue ¢ 00veKmamu-eenepamopamii 0s
BbINOTHEHUS CTIOJACHBIX U NPOOOIHCUMENLHBIX HO
8peMeHU BbIYUCTEHUL

Z[I/IHaMI/I‘IeCKaSI KOMITWJIAII WA
Osnaxomnenue ¢ npuHyunamu OUHAMUYECKOU
KomMnuuasayuu 07151 8bINOJIHEHUSL CLONCHBIX U
l’lpOOOJZDfCqu@JZbeDC no epemeHu BLIYUCACHULL

MHOronoTO4HOCTH
O3HakomaeHue co cnocobamu co30aHus NPOSPAMMHbBIX
7 NPOOYKMos, 00Ny CKAOWUX 00OHOBPEMEHHOE 4
8bINOIHEHUE HECKOILKUX BbIYUCTUMENbHBIX HOMOKOS,

KOmopble MO2Yym 83aUMO0elucmeosams opye ¢ Opy2oM.

[Toampoueccor
O3HnaxomaeHue co cnocobamu co30anus NPOSPAMMHbBIX
8 npoOYKmMos, 00Ny CKAOWUX 0OHOBPEMEHHOE 4
BbINOIHEHUE HECKOILKUX GIUUCTUMENbHBIX NOMOKOS,
KOmopble MO2Yym 83aUMO0elucmeosams opye ¢ Opy2oM.

MynbTHITPOIIECCUHT
9 O3HakomaeHue co cnocobamu co30aHus NPOSPaAMMHbBIX 4

l’lpO()meOG HA OCHOBE MYJllbmunpoyeccuHea

3.5 TemaTnka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)

He npeoycmompeno
4 Y4yeOHO-MeTOAUYECKOE U UH(POPMALIMOHHOE o0eclieueHne

4.1 HopmaTusHbie 10KyMeHTbI 1 'OCThI

1. ®enepanbHblii rocyaapcTBEHHBIM 00pa30BaTENIbHBIN CTaHIAPT BBICIIErO0 OOpa30BaHMs
(ypoBenb OakanaBpuara) mo HampasieHuto noarotoBku 09.03.03 «lIpuxiagHas uHpopmaTHKay,
YTBEpXKACHHBINM INpuka3oM MuHHcTepcTBa oOpa3zoBaHuss M Hayku Poccuiickoit ®enepanuu oT
19.09.2017 Ne922 «O06 yTBepxkaAeHUU (enepaIbHOro T'OCYAapCTBEHHOIO CTaHAapTa BBICIIETO
oOpa3oBanus — OakanaBpuar no HampasieHuto noArotToBku 09.03.03 IMpuxnagnas nHpopMaTuKa.
https://fgos.ru/fgos/fgos-09-03-03-prikladnaya-informatika-922/

2. TOCT 7.32-2017 CUBM/I. OTt4er o Hay4yHO-HCCIIEeIOBaTeNIbCKOM padore. CTpyKTypa U
npasuia opopmienus. [Ipumensiercs ¢ 01.07.2018. 3amensier [OCT 7.32-2001

4.2 OcHoBHas1 JIUTEpPaTypa

1. EBtuxos B.I'. u np., Boicokonpou3BoaWTENbHBIE BBIUMUCICHUS. - YUEOHUK JUIS
BY30B. — M.: I31-Bo MocCKOBCKuUl monuTeXHu4Yeckuil ynusepeutet, 2024. - 323 c.
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https://fgos.ru/fgos/fgos-09-03-03-prikladnaya-informatika-922/

4.3 lonoJIHUTEJbHAS JUTEPATypa

1. EstuxoB B.I'. Akceneparus o0paOOTKM TaHHBIX: y4eOHO-METOIUYECKOE Mmocodue /
B.I'. Estuxos, H.B. EBtuxosa, C.B. CyBopoB. — MockBa: MockoBckuii [Tonutex, 2021. —
137 c.

4.4 JnekTpoHHBIE 00pa30BaTeIbHbIE PECYPChI

1. KprI BBICOKOHpOI/ISBOI[I/ITeJ'II)HBIe BBIYUCIICHUS
https://online.mospolytech.ru/course/view.php?id=13203

2. YueOHbIe MaTepuaibl B oHaiiH ¢popmare Ha GitHub
https://vlhub.github.io/HpcUp/html/index.html

4.5 JIuueH3n0HHOoe ¥ CBOOOHO pacnpocTpPaHsieMoe NPOrpaMMHoOe
o0ecreuenue

1. Omnepanmonnsie cucteMbl Linux
2. CBoboaHO pacnpocTpansembie Bepcuu Python

4.6 CoBpeMeHHbIe MPO(ecCHOHANIbHbIE 0a3bI TaHHBIX U HHPOPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. Hepensayuonnasn, NOSQL, doxymenmo-opuenmuposannas cucmema ynpasieHus o6azamu
oannwvix MongoDB.

5 MarepuajbHO-TEXHHYECKOE 00ecrieueHue

5.1 TpeboBaHus1 K 000PYA0BAHMIO M MOMEILEHUIO JIJIs1 3AHSTHIA

JIaGopatopHble pabOThl M CaMOCTOsITeNbHasE paboTa CTYASHTOB JOJDKHBI MPOBOJIUTHCS B
CIEHNAIN3UPOBAHHON ayJUTOPHUH, OCHAIICHHOW COBPEMEHHOM OPITEXHHKOM M IMEPCOHAIBHBIMU
KOMIIbIOTEPAMU C MPOTPaMMHBIM OOECIIEYeHHEM B COOTBETCTBUM C TEMAaTHUKOW H3y4yaemoro
Marepuana. Yuciao paboymx MECT B ayJUTOPUHU JOJDKHO OBITh JOCTATOYHBIM JJII OO€CreueHUs
UHIMBUYalIbHOM paboThl cTyaeHToB. Pabouee mecTo mpemnopaaBatelsis TODKHO OBITh OCHAIEHBI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJKIIIOUEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM 3KpaH, WU
MHBIM aHAJOTMYHBIM 10 (PYHKIIMOHATBHOMY Ha3HAYEHHUIO 000pYyI0BaHUEM.

5.2 TpeGoBaHuA K IPOTPAMMHOMY O0ecleYeHHUI0

Jlis  BBIIONIHEHUS J1aDOpaTOpPHBIX pabOT W CaMOCTOSTENbHONW paboOThl HEOOXOIMMO
CJemyIolee MporpaMMHOe oOecTieueHue:
1. OmneparnmonHbie cuctembl Linux

2. CBoboaHO pacmpocTpansembie Bepcuu Python
3. [10, mpegocTaBICHHOE TIPEITOIaBATEIICM.

6 MeToauyeckne peKOMeHIAIUN

6.1 MeTonnuyeckue peKOMeHIAIUM /IJIfl MPeNnoAaBaTeis N0 OPraHu3auuu
00y4eHus1

1. IIpy HOATOTOBKE K 3aHATHAM CIIEAYET MPEABAPUTEIHHO MPOpadoTaTh MaTepuall 3aHATH,
IIPEyCMOTPEB €ro Nojady TOYHO B OTBEAEHHOE AJIA 3TOrO BpeMs 3aHATHA. ClaenyeT MOArOTOBUTh
HE0OXO/IMMBIE MaTepHajbl — TEOPETUUYECKUE CBEIEHUS, 3a1aun U 1p. Ilpu mpoBeneHun 3aHATUS
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clelyeT KOHTPOJMPOBATh MOJadyy MaTepuaja W pelleHre 3aJaHui C y4eTOM yuyeOHOro BPEMEHH,
OTBEACHHOTO JJIsl 3aHATHS.

2. Tlpu mpoBepke pabOT U OTYETOB CJENYEeT YYHUTHIBATh HE TOJBKO MPaBUIBLHOCTD
BBITIOJIHEHUS 3a/IaHUM, HO W ONTHMAJIBLHOCTh BBIOPAHHBIX METOJIOB PELICHUs, MNPABUIBHOCTD
BBITMIOJTHEHHSI BCEX €T I1aros.

6.2 MeToanueckue yKazaHus JJsl 00y4aroUUXcsl 0 OCBOEHHIO U CHUTITHHBI

N3ydyeHne qUCHMILIMHBI OCYLIECTBIISETCS B CTPOIOM COOTBETCTBHUHU C LIE€JIEBOM YCTAHOBKOM B
TECHOM B3aUMOCBSI3U y4yeOHBIM IUIaHOM. OCHOBOW TEOPETUYECKOW IOATOTOBKH CTYAECHTOB
ABIIIOTCS ayIUTOPHBIE 3aHITHSI, CEMUHAPBI U IPAKTUKH.

B mnpomecce camocTosTensHOM pabOTHI CTYIACHTHI 3aKPEIUIAIOT U YIIyOJsSioT 3HaHMS,
IIOJIyUYEHHBIE BO BPEMs ayJUTOPHBIX 3aHATUN, 1OpabaThIBAIOT KOHCIEKTHI U 3allMCH, TOTOBATCS K
MPOMEXKYTOUHOM aTTecTaly, a Tak)Ke CaMOCTOSITENIbHO H3y4alOT OTHENbHbIE TEMbl y4eOHOMN
IIPOrPaMMBI.

Ha 3aHsATHSX CTYIEHTOB, B TOM YHWCJE MPEINOJAralolluX MPaKTUYECKYIO IEeSTENbHOCTD,
OCYIIIECTBIISIETCS 3aKPEIJICHUE MOIYYEHHBIX, B TOM YHCIIE U B MPOLIECCE CAMOCTOSATENBHON padoTHhl,
3HaHui. Ocoboe BHUMaHHE OOpalaeTcsi Ha pa3BUTHE YMEHUN U HABBIKOB YCTAHOBIICHUS CBSI3U
MOJIOKEHHUH TEOPUH C MTPOPECCHOHATEHON AEATEIbHOCTHIO OYAYIIEro CIeUaINCTa.

CamoctosTenbHass paboTa OCYHIECTBISIETCS UHANBUAYaIbHO. KOHTpOIh caMOCTOSATENbHON
paboThl OpraHu3yercs B IByX popMax:

CaMOKOHTPOJIb ¥ CAaMOOLIEHKA CTYJICHTA;

KOHTPOJIb CO CTOPOHBI IpenojaBaTeliel (TEKYIU U IPOMEKYTOUHBIN ).

Texymuii KOHTPOJb OCYIIECTBISICTCS HA ayAUTOPHBIX 3aHATHSAX, IPOMEXKYTOUHBII
KOHTPOJIb OCYIIIECTBIICTCA HA 3a4€Te B MMCbMEHHOM (YyCTHOM) popme.

Kputepusimu o11eHKU pe3ybTaToOB CAaMOCTOSITENEHON pabOThI CTYIEHTA SIBIISIFOTCS:

YPOBEHb OCBOEHUS CTYJJEHTOM y4e€OHOI0 MaTepuaa;

YMEHHsI CTyJIEHTa MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IPHU BBIIOJHEHUM MPAKTHYECKHX
3a/1ay;

c(OpMHPOBAHHOCTH KOMITETEHIINH;

odopmileHHEe MaTepuana B COOTBETCTBUU C TPEOOBAHUSMHU.

7 ®oH/ OLIEHOYHBIX CPEIACTB

7.1 MeToabl KOHTPOJISI U OLlEHUBAHMS Pe3yJbTATOB 00y4eHus!

B mporiecce 00ydeHUsT UCTIOMB3YIOTCS CIISAYIONINE OIICHOYHBIE POPMBI CAMOCTOSTSIIEHON
paboTHI CTYICHTOB, OIICHOYHBIC CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEIKYTOTHBIX
aTTecTalui:

JlabopatopHble pabOThI, 3a4ET.

7.2 1Ikana M KPUTEPUH OLEHUBAHMSA Pe3yJIbTATOB 00y4YeHUsI

IlokazaTenem OLICHUBAHUA KOMHGTCHI_[I/II\/'I Ha PAa3/IMYHbIX 3Talax ux (I)OpMI/IpOBaHI/ISI
ABIACTCA JOCTUIKCHUC O6y‘IaIOHII/IMI/IC$I IIAaHUPYEMBIX PE3YJIBTATOB 06yqu1/1$[ IO JUCIMITIIMHE.

Kpurepun onenuBanns
IHoka3zarennb

2 3 4 5

[TK-1. CniocobeH pa3pabaTbiBaTh U a1allTUPOBATh MPUKIIATHOE TPOrPAMMHOE OOecTieueHHeE.

[1K-1.1. 3HaTh: O6yuatommiicss | OO0yvaromuiics OObyuaromuiicas | OOyuarouuiics
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TpeGoBanus K
IPOrPaMMHOMY
KOHy. S3bIkn
IPOrpaMMHUPOBAHUS,
OTIpeieNIeHus 1
MaHUIYJIUPOBAHUS
JTAHHBIMU.

[TIK-1.2. YmMets:
CocraBiATth
IIPOrPaMMHBII KO C
UCTIOJIb30BaHUEM
A3BIKOB
pOTPaMMHUPOBAHUS,
ornpezeneHus

u
MaHUIYJIUPOBAHUS
JTAaHHBIMU;
MIPOU3BOIUTH
IPOBEPKY M OTIIATKY
MPOrPaMMHOTO
KoJa; paborath C
CUCTEMON KOHTPOIIS
BEpCUM
pa3pabaThIBaTh

U JIOKyMEHTHPOBAThH
MPOTPaMMHBIN
uHTepdeiic.
Pa3pabaTbIBaTh
TEXHUYECKHE
cneuudukanuu

Ha NMPOrpaMMHbBIE
KOMITOHEHTHI U UX
B3aUMOJICHCTBHE.
Pa3pabaTbIBaTh
TECTOBbIE  HAOOPBI
JAHHBIX U TPOLETYp
MIPOBEPKH
paboTocrnocoOHOCTH
IPOTPaAMMHOTO
o0ecreyeHusl.
OcCylecTBIsITh
UHTETPALUIO
IPOTPaMMHBIX
MOJYJIeN 51
KOMITOHEHT U
BepuduKanuu
BBIITYCKOB
IPOTPaMMHOTO
IPOJIYKTA.
CocraBiAThb
dbopman3oBaHHBIC
OIMCaHUsl pEeLICHUN

JIEMOHCTPUPYET
IMOJIHOE
OTCYTCTBUE WUJIU
HEJIOCTaTOYHOE
COOTBETCTBHUE
Marepuany
JUCIUTLINHBI
3HAHWH,
YKa3aHHBIX B
WHJUKATOpax
KOMIICTCHITHUMN
JHACIATLINHEL
«3HaTby (CM. II.

3).

JIEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHE
CJIEIYIOIIUX
3HAHUIA,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETEHIINH
JHACITUILIAHBI
«3HaTh» (CM. 1I.
3). HomyckaroTcs
3HAYUTEIbHbBIC
OIINOKH,
MIPOSIBIISIETCS
HEJIOCTATOYHOCTh
3HaHWUH, 110 PAAY
MokKazareJiei,
oOyuaromuiics
HCTIBITHIBACT
3HAYUTEIbHBIC
3aTPyAHEHUS TIPU
OTIEPUPOBAHUU
3HAHUSAMU MIPH UX
MepeHoce Ha
HOBBIE CUTYallUU.

JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHUE

I (S13%{01111:0:¢
3HAHU,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIETEHINI
JACITUILINHBI
«3HaThy» (CM. II.
3). Ho
JIOITYCKAIOTCS
HE3HAYMTEIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHAJTUTHYECKUX
oTepaIusx.

J€MOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CJIETYIOLIUX
3HAHUM,
YKa3aHHBIX B
MHMKATOpax
KOMIIETEHIINI
JUCIUILTAHBI
«3HaThy (CM. II.
3). CBoboaHO
ornepupyer
PUOOPETEHHBIMU
3HAHUSIMH.
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IIOCTaBJIEHHBIX
3a1a4 B
COOTBETCTBUU

¢ TpeOOBaHUSIMHU
TEXHHYECKOIO
3aJaHUS HIIH
JIPYTUX TPUHATHIX B
OpraHu3aIu
HOPMAaTUBHBIX
JIOKYMEHTOB.
I1K-1.3. Bragets:
Haprikamu
OIITUMH3ALIUU
IPOrPaMMHOTO
kona. HaBeikamm
MIPOBEPKHU
paboTocrmocoOHOCTH
MIPOrpaMMHOTO
oOecrcycHus.
HaBrikamu

aHanm3a
BO3MOKHOCTEH
peanu3anuu
TpeOOBaHU K
IPOrPaMMHOMY
00ecrneyeHuIo.
Hasrikamu
MPOEKTUPOBAHUS
MPOrPaMMHOTO
obecrieueHus.
Hasrikamu
UCIIPaBIICHUS
neheKToB,
3a(MKCHPOBAHHBIX B
0ase JaHHBIX.

[IIxana oueHUBaHUA PE3YJIBTATOB POMEKYTOYHON aTTECTALUU U €€ ONMCAHUE:!
dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.
[IpomexyTouHas aTTecTanus o0y4aromuxcs B GopMe 3K3aMeHa IPOBOAUTCS O

pe3yiibTaTaM BBIIIOJIHCHUSA BCEX BUOB y‘~IC6HOI>i pa6OTBI, NpeaAYCMOTPCHHBIX y‘IC6HBIM IIJIaHOM I10

JaHHOU AUCHUIUIMHE, IIPU 3TOM YUUTBIBAIOTCA PE3YJIbTAThI TCKYIIECTO KOHTPOJIA YCIICBACMOCTHU B
TCUYCHUC CEMCCTpPaA. OI_ICHKa CTCIICHU JOCTHXXCHUA 06y‘-IaIOIJ_II/IMI/IC}I IIaHUPYCMBIX PE3YJILTATOB
06yqu1/1;1 Mo JUCHUIITIMHE MTPOBOJUTCA MPETIOAABATCIICM, BEAYIIIUM 3aHATHS 110 JUCHUIIIINHC
METOAOM 3KCHCpTHOI>i onieHku. 1o uroram HpOMC)KYTOqHOﬁ arTeCTaluuy 110 JUCHUIIIINHE
BBICTABJISICTCA OLICHKA «OTIIMYHO», «XOPOIIO0», KyAOBJICTBOPHUTECIBHO» UIIN
CHEYOOBJICTBOPHUTCIBHO.
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Ixanaa
OLlCHUBAHUA

Onucanune

OT1ianyao

BrinosineHs! Bce 00s13aTe/IbHbIE YCJIOBHS MOJATOTOBKHU
CTYJE€HTA K MPOMEKYTOYHOM aTTeCTAIMHU, IPEITyCMOTPEHHbIE
MPOrpaMMoOi AUCHUIUIUHBL. CTYIEHT IEMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB ITOKA3aTEIISIM,
MIPUBEICHHBIM B Ta0JIUIIAX, ONIEPUPYET MIPUOOPETCHHBIMU
3HAHUSMU, YMEHUSAMU, HABBIKAMU, IPUMEHSET UX B CUTYALUAX
MOBBIIIEHHON CIOXHOCTH. [Ipr 3TOM MOTYT OBITH AOMYIIECHBI
HE3HAYUTEIbHBIE OMMUOKHA, HETOYHOCTH, 3aTPYTHECHHUSI TIPH
MEepEeHOCe 3HAHUI U YMEHUI Ha HOBBIC, HECTAaHJAPTHHIE 3a/1aUH.

Xopoltiio

BrinonHens! Bce 00s13aTe/IbHbIE YCJI0BUS MOATOTOBKH
CTY/€HTA K MPOMeKYTOUYHOI aTTeCTAlNHU, IPETyCMOTPEHHBIE
nporpaMMoil ucuuIuinHbl. CTyAeHT JEMOHCTPUPYET
COOTBETCTBUE 3HAHUH, YMEHUI1, HABBIKOB TIOKA3aTEIISAM,
MPUBEICHHBIM B Ta0JIHIIAX, ONEPUPYET IPUOOPETEHHBIMU
3HAaHUSAMHU, YMEHUSIMHU, HaBbIKaMH. B To ke Bpems mpu oTBeTe
JIOTTYCKaeT HECYIIECTBEHHBIE MOIPELIHOCTH, 33/1a4H PELIAET C
HEJ0YCTaMH, HE BIHUSIOIIUMHU HA OOIIHIA X0 PEIICHHS.

yI[OBJ'ICTBOpI/ITCJ'IBHO

BrinonHens! Bce 00s13aTe/IbHbIE YCJI0BUS OATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM aTTeCTalluu, IPETyCMOTPEHHBIE
nporpamMmoi TUCHUIUIUHBL. CTYIE€HT TIEMOHCTPUPYET
COOTBETCTBUE 3HAHWI, YMEHH I, HABBIKOB MTOKA3aTEIISIM,
MIPUBEJICHHBIM B TAa0JIUIIaX, OTIEPUPYET MPUOOPETEHHBIMU
3HaHUSIMHU, YMEHHUSIMH, HaBbIKaMu. Ho Toka3pIiBaeT HermyooKue
3HAHUS, IPU OTBETE HE JOMYCKAET IPYOBIX OITHOOK MIIH
MIPOTUBOPEUHii, OTHAKO B (POPMYIUPOBAHUH OTBETA OTCYT-
CTBYET JIOJKHAS CBSA3b MEXKy aHAJIU30M, ApTyMEHTALIUEN U
BBIBOJIaMU, B PEIICHUH 3a/1a4 MOTYT COJIEpKaThCs TpyObIe
ommOKu. J[J1s1 mosry4eHust paBUILHOTO OTBETA TPEOYIOTCS
YTOYHSIFOIINE BOMPOCHI.

HeynosnersopurensHo

He BbInosHEHbI 00s3aTeNbHbIE YCA0BUS MOATOTOBKH
CTYAEHTA K MPOMEKYTOYHON aTTECTALMHU, IPETYCMOTPEHHBIE
nporpammoit nucuumuinesl, MJIM cryaeHT neMoHcTpupyer
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB
MIPUBEICHHBIM B TaOJIMIIAX, TOMYCKAIOTCS 3HAUNTEIbHbBIE
OLIMOKH, IPOSIBIISETCS OTCYTCTBUE 3HAHUH, YMEHHI, HABBIKOB
I10 psAly IMOKa3aTese, CTYIEHT UCIIBITHIBACT 3HAUUTEIIbHBIE
3aTPyJAHEHMS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSIMHU.
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7.3 01eHOYHbIE CPeACTBA

7.3.1 Texyuuii KOHTPOJIb

IIposepka u 3awuma 1ab60pamopHvIx pabom
7.3.2 IlpomexxyToUyHasi aTTeCTaIus

IIpuMepHBIii IIepedeHb BONPOCOB K HK3aMEHY IO Kypcy «BBICOKOIIPOM3BOIUTEIIBHBIE
BBIUNCIICHUSI:

1.
NAHHEBIX?
. Kakoit nmokazarensp sIBJII€TCS CYIIECTBEHHBIM /IJI1 BHIYUCIUTEIIbHBIX CUCTEM?
. Kakyro cucreMy npuHSATO Ha3bIBaTh BEIYUCIUTEIBHBIM Ki1acTepoM Beowulf?
. [losicanTe Ha3HAYCHHE MMOHATHS «(IIOTICH.

. UTO uCnonb3yroT AJis ONpeesieHUs MPONU3BOIUTEIHLHOCTH KOMITBIOTEPOB?
. B ueMm 3axirouaercs 3axkodH Amaoaina?
. B uem 3axmouaercs 3akon ['ycraBcona-bapcuca?

. Packpoiite conepxkanue 3akoHa Mypa U mpoaHaau3upyiTe ero.
9.

0 3N Lk~ W

I'me ucnonp3yloTcss M NPUMEHSIOTCS METO/bl BBICOKONPOU3BOJIUTENBHON 00paboTKU

UTto Takoe cynepKonboTephl?

10. B yem cocTOoUT Ha3HAYCHHUE BBIUUCIUTEIBLHOTO KiacTtepa?

11. HazoBuTe ocHOBHBIE T4 cyriepDOBM ot maitHdpema.

12. Kakoil nmpoexT myOonuKyeT akTyalbHbIl epeueHb CYEPKOMITbIOTEPOB?

13. Kakoit KOMIBIOTEP SABIIAETCS JIUJEPOM CPEAH CYIIEPKOMITHIOTEPOB?

14. HazoBUTE OCHOBHBIE XapaKTEPUCTUKHU cyrnepKomIbioTepa Dyraky.

15. [lepeuncnure 06JaCTU MPUMEHEHUS CYTIEPKOMITBIOTEPOB?

16. Ha ueM OCHOBBIBA€TCSl CTEK BBIUMCIUTEIIBHBIX TEXHOIOTUI?

17. Yto noHuMaeTcs o1 pacrpeeeHHbIMU BbIUUCICHUSIMU?

18. Maiite ob1iee onpeaeaeHre MaclITaOUPyeMOCTH BBIUMCIUTEIBHOW CUCTEMBbI?

19.

YTto BBl ITOHUMAETE moa roOpU30HTAJIbBHBIM MaCIHTa6I/Ip0BaHI/IeM BBIYHCIIMTETEHOMN

CHUCTEMBI?

20.

Yrto BBl TOHMMAaeTe noa BEPTHUKAJIbHBIM MaCHITa6I/IpOBaHI/IeM BEIUHMCIIMTETbHOMN

CHUCTEMBI?

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

[TosicauTte croco6 opranu3anyy napayuieabHbIX BEIYUCIECHUN.
YTo OTHOCUTCS K UCTOUHUKAM OOJIBIIMX HAOOPOB JAHHBIX ?
Haiite onpesenieHne NOHATHIO «OOJIbIIINE TaHHBIEY.
JlaiiTe XapakTepUCTUKY 00JauyHBIM BBIYMCICHHSIM.
JlaiiTe XapaKTepUCTUKY OCHOBHBIM MOJIEISIM 00CITYKMBAHUSI.
UYro npencTasiseT co00i BUPTyalibHas BBIYUCIUTENbHAS MalllnHa?
I[aﬁTe ONpeaACIICHNUEC NOHATHIO KTYMAHHBIC BEIYHUCIICHUA).
B 4eM 3akio4aroTCs OTIMYUM TYMaHHBIX BBIYUCIEHUH OT 00Ja4HBIX?
}IaﬁTe OMpECACIICHNUEC TIOHATUIO «T'PAHUYHBIC BEIYHUCICHU).
Kakue TpeGoBaHMs NPeIbIBIAIOT K TPAHUYHBIM BBIYMCICHUAM?
OxapakTepu3yiTe pacnpeieICHHbIC BBIYUCICHUS.
JlaiiTe HECKOJIBKO OIpENEICHUN MOHATHIO «pPACHpPENEICHHAs BBIUMCIUTEIbHAS

CHCTEMaA».

33.
CUCTEMBI.
34.
35.
36.
37.
38.
39.

Kakue ornmuutensHbIS MPU3HAKHU XaPAKTCPUSYIOT PACHPCACICHHBIC BBIYUCIIN-TCIBHBIC

UYro Takoe CynepcKaIsipHOCTb sipa BBIYUCIUTENBHON CUCTEMBI?

B xakoM Buie MOXKET OBITh TIPEACTABIICHA BU3YyAIH3aIUs MTapauieTu3ma?
[TpuBenuTe KpaTKylo XapakTepucTuky miargopmsl Apache Hadoop.

SABnserca nu matdopma Hadoop MmoHONMUTHOI (HeaennmMoil), 000CHYHTE CBOW OTBET.
B yem 3akimovarorcs ocobeHHocTH (aiinoBoit cuctembl HDFS?

OnummTe anropuT™Mbl TEXHOJIOTHH 00padoTku nanHbIx MapReduce.
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40. N3BectHO, uTO B (haitie konduryparuu Hadoop 3aman pasmep Onoka 64 Mb. ®aiin
bigdata.gz 3anumaer 1 I'b mecta B HDFS. Jlanusiii ¢aiin Obi1 BeiOpaH st Hekoit MapReduce
onepanuu. CKOJIBKO ManmepoB OyAeT co31ano Ay 00paboTku 3Toro (haiina?

41. Ins uero cnyxut untepdeiic nepenaun coodmenuii (Message Passing Interface, MPI)?
[Ipoananu3upyiTe cxemy paObOTHI.

42. B 4eM cOCTOMT Ha3HaueHHE MapajuieNbHON BHpTyanbHOW mamuubl (Parallel Virtual
Machine, PVM)? IIpoananusupyiite cxemy paOOThI.

43. Yto MOHMMAIOT O] €AUHON OTepaluoHHOl cuctemoii (Single system image, SSI)?

44. TlosicHUTE OCHOBHBIE OTJIMYMS U JOCTOMHCTBA KOMITUJIITOPOB U HHTEPIIPETATOPOB.

45. Haz0BUTE OCHOBHBIC THUIIbI HHTEPIPETATOPOB.

46. HazoBuTEe OCHOBHOE Ha3HAUCHHE TPAHCIIALUY MIPOTPaMMBbI B OaUT-KO/I.

47. Yo Takoe PVM u kak He myTaTh Napauiesiu3M ¢ UHTEpIpeTauein?

48. UTO OTHOCUTCS K M3BECTHBIMHU BUPTYAJIbHBIMU MammHamu Python?

49.HazoBuTe U oxapakTepusyiiTe Haubojee pacnpoCTpaHEHHYIO, ITAJIOHHYIO pealn3aluio
s13bIKa TIporpaMmupoBanust Python.

50. UTto OTHOCHUTCS K aKTyaldbHOU 3a/1a4e /IS BBICOKOTIPOU3BOAUTEIHHBIX BHIYHCICHUN?

51. Yro sBnsercs anprepHaruBoit CPython?

52. Yro mouumarot mox JIT — (Just-in-time compilation)?

53. UTo noOHMMAIOT I10/1 UHTEPAKTUBHON 000J104KOH s13b1Ka Python?

54. B uem 3akitouaetcs nmapamwienu3m [Python?

55. PackpoiiTe yHuKanpHbIE XapakTepucTuku [Python?

56. OxapakTepusyiiTe BeO-IIPUIIOKEHNE C OTKPHITHIM UCXOIHBIM KoJ1oM Jupyter Notebook.

57. llosicHuTe TOCTOMHCTBA U HepocTaTku Jupyter Lab B cpaBHenun ¢ Jupyter Notebook.

58. Ha3zoBure u oxapaktepusyiiTe MHOTOIOJIb30BaTENbCKYIO Bepcuto Jupyter Hub.

59. C noMo111b10 KaKUX CEPBUCOB IPOU3BOAST pa3BEepPThIBAHNE MHTEPAKTUBHBIX cpenl?

60. Jly11 yero ucnonb3yrTCs BUPTYalbHbIE OKPYKEHUS?

61. BupryasibHoe OKpyKeHue — 3T0?

62. B yem 3akito4aroTCs Ha3HAUYEHUs! BUPTYAIbHOTO OKPYXKEHUs?

63. Urto Takoe Virtualenv u asis 4ero ucnoyib3yercs?

64. Kakue koMaH/1bl Hy’KHO BBIITOJHUTb U1 CO3/IaHUS BUPTYAJILHOTO OKPY>KEHUS?

65. UTo MOKHO OTHECTH K HeJlocTaTkaM virtualenv?

66. CKOJIBKO U Kakue crocoObl 3apMKCUPOBAaTh BEPCUU MTAKETOB B (haiii cymiecTByroT?

67. Uto Takoe VirtualEnvWrapper?

68. OxapaktepusyiiTe KpoccCIulaT(OPMEHHBI MEHEKEp 3aBUCUMOCTEH M OKpYKEHH
Conda.

69. UTo MOKHO OTHECTH K IOCTOMHCTBaM M Henoctatkam Conda?

70. Yrto Takoe Pipenv?

71. Kakue mpo6semsr virtualenv u conda mo3soisier pemuth Pipenv?

72. Yto npencrasisier u3 ceds cunrakcuc Pipfile?

73. IlpuBeaute mpuMep M JalTe XapaKTEPUCTUKY CHUCTEMbI OTCIECKUBAHUS Je(PEKTOB U
W3MEHEHUI?

74. YUto sBiseTCsl TEKCTOBBIM (hOpMaTOM, NMpeIHA3HAYEHHBIM 11 0OMEHa JaHHBIMU B Cpejie
Jupyter? B uem 3aKir04arOTCsA €ro BO3MOKHOCTH?

75. Ha30BUTE OCHOBHBIE BO3MOYKHOCTH U HA3HAYEHUE UHTPOCIIEKLIMH.

76. KakoBO Ha3HAY€HUE MOIYJIA SYS?

77. B ueM 3axirouaeTcs Ha3HaueHHE JTMHTepoB? [IpuBeanTe mpuMep NporpamMmsl.

78. Kaxoit nmuatep Python moxHO ucnonp3oBath A pegakropa Vscode?

79. Yrto takoe aBTOpopmaTepbi?

80. B uem 3akitouaercst ocHOBHas 3a1aya ctannapra PEPS?

81. IlpuBenute mnpuMepsl U OXapaKTepU3yiiTe M3BeCTHbIE (PPEHMBOPKH TECTHPOBAHUS
MIpOrpaMMHOTO Koja si3bika Python Ha ommOkwu.

82. Kakme xomanapl WHTepakTHBHOH oOomouku I[Python MoXHO wncnonp3oBaTh A
U3MEpEHUS MPOU3BOAUTEIHHOCTH MPOTPaMMHOT0 Koja?
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83. Uto takoe taitmuHr? Kakoit onmeparop oreuaet 3a TatMuHr B [Python?

84. Kakue u3 onmuii timeit ABISIOTCS HanOOJIEE UCTIONIb3YeMbIMH?

85. Kakue ommuum omeparopa %xmode MO3BONSIIOT KOHTPOJIUPOBATH O00BEM BBIBOAMMOMN
UH(OPMALIUU IPU BOSHUKHOBEHUU UCKITIOUCHHS?

86. Ilepeuncinure KOMaH/bl, UCIIOJIB3YIOIUECS ISl HHTEPAKTUBHON OTJIAJIKH.

87. [IpuBeauTe NpUMEPHI U OXapaKTEPU3YHTE U3BECTHBIE OTJIAAUUKH A5 Python.

88. Uro Takoe mnpodumupoanue? Kakyro wuHOOpMAIMIO MPEAOCTABISIOT Ipodaiiepbl
AJITOPUTMOB?

89. Kakue 610n1oTekn WiIu MOIYIH A IPOGUINPOBAHUS AITOPUTMOB Bbl 3HA€TE U B YEM
3aKJII0YAeTCsl UX Ha3HaueHue?

90. [nis1 uero cimykut Oubmmoreka Dask B mapanienbHbIX BEIUMCICHUSIX ?

91. B uem 3aknrogaeTcsi ocoOeHHOCTh MHTerpanuu Dask u apyrux 6ubiaunorex?

92. Kak Bu3yanu3upoBaTh BbIUMCIUTENbHBIA Tpad? Kakue OHMOMMOTEKM W yTHIINTHI
HE00XO0AUMBI AJ1s 3TOro?

93. Inist uero ciyxut QyHkuus ProgressBar() 6ubimorexku Dask?

94. JIns gero ciyxurt kinacc Dask.diagnostics 6ubmuorexku Dask?

95. Kakyro uHpopMalmio npeaoctasisior kinacchl Profiler, ResourceProfiler m CashProfiler
oubmuorexku Dask?

96. Kakyro MHGOpPMALHIO MOTYT NPEIOCTaBUTh WHTEpAaKTUBHBIC Auarpammbl Bokeh mpu
UCMOJIb30BaHuM UX ¢ Dask?
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