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

]_Ie.]'lﬂM]/l JAUCHUIINIMHBL  ABJIAIOTCA IMOJNYYCHHE MPCACTABICHUA O COBPCMCHHBIX
noaxoaax, HMCHOJbB3YCMbIX IIpPpU CO3AaHWH BBICOKOIIPOU3BOJAUTCIIBHBIX IMPOrpaMMHO-
arfrnapaTHbIX KOMIIJICKCOB, OCBOCHHUC COBPCMCHHLIX MCTOIOB BBLICOKOIIPOU3BOAUTCIbHBIX
BBIqHCHCHHﬁ, H, B 4aCTHOCTH, IIaApaJUICIIbHOI'O ITPOIrpaMMHUPOBAHUAA.

OCHOBHOE BHHMaHHE YACICHO CYMICCTBYIOIIUM H IICPCIICKTHUBHBIM ApXHUTCKTypaM
BBICOKOIIPOU3BOAUTCIIBHBIX  BBIYUCIIMTCIBHBIX CHUCTEM MW IIEPCAOBBIM IIPOrpaMMHBIM
TCXHOJIOTHUAM, 06CCHG‘II/IBaIOHII/IM BBICOKYIO ITPOU3BOJUTEIIBHOCTh CO3aBa€MBIX IIPpOTpaMM.

3a}1aann JUCLUITIIINHBI ABJIAIOTCA:

L4 HOJ'IyLICHI/Ie HaBBIKOB, HCO6XO,I[I/IMBIX AJI1 IMOCTPOCHUA BBICOKOIIPOWU3BOJAUTEIIBHBIX
napalsICJIbHBIX ITPOrpaMM C UCIIOJIb30BAHUEM pa3IUYHBIX TEXHOJIOTHH.

L4 O3HaKOMJICHHE C HOBBIMHU NEPCIICKTUBHBIMUA TEXHOJIOI'usIMHU pasp a00TKH
BBICOKOITPONU3BOAUTCIIBHBIX IIPOTpaMM.

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

O6yquHe II0 JUCHHUIININHE «BI)ICOKOHPOI/I?)BOI[I/ITGJII)HI)IC BBIYUCIICHUSA» HAIIPABJICHO Ha
dbopMupoBaHHE Y O0YHAIOIIUXCS CICTYIONTUX KOMIIETCHITUH:

Kon u HauMeHOBaHHe KOMIIeTeHIMIA NupukaTopsl 10cTHAKEHHA KOMIIETeHIMHU
IIK-1. Cniocoben paspabatsiBaTh u 3uarb: TpeGoBanus K MpOrpaMMHOMY KO/IY.
a7 alTUPOBATh IIPUKIIAHOE IIPOIPAMMHOC SI3pIKM TIPOrpaMMHUpPOBAHUs, ONPEACIICHUS U
obecreyeHHe. MAaHUITYJIMPOBAHUs TaHHBIMU.

Ymern: CocTaBisATh NPOrpaMMHBIM KOZ C
HCIIOJIb30BaHUEM A3BIKOB
IPOrpaMMHUPOBAHUS, OIIpeEICHUS "

MaHUITyJIUpOBaHUA OAaHHBIMU, IIPOU3BOAWUTH
IOPOBEPKY M OTJAAKY MPOrpPaMMHOI0O KoOJa;
paboTaTh C CUCTEMON KOHTPOJISI BEpCUI

pa3pabaTbIBaTh " JOKYMEHTHUPOBATh
nporpaMMHbIii  uHTEepdeiic. Pa3zpabarbiBaTh
TEXHUUYECKHE crienupuKaum Ha
MIPOrpaMMHbIE KOMITOHEHTHI u ux

B3auMoJieiictBue. Pa3pabarbiBaTh TecTOBBIE
HAaOOpbl JTaHHBIX W TPOIEAYpP TPOBEPKHU
paboTocrocoGHOCTH IPOTPaMMHOTO
obOecneueHusa. OCyHIECTBIATh HHTETPALHIO
MPOrpaMMHBIX MOJyJ€il M KOMIIOHEHT U
Bepu(HUKAMK  BBITYCKOB  MPOTPAMMHOTO
npoaykrta. CocTaBisiTh (popMaIr30BaHHBIE
OIMCaHMsI PENICHUH IOCTaBJICHHBIX 3aJad B
COOTBETCTBUU C TpeOOBaHUSIMHU
TEXHUYECKOTO  3aJaHusl  WIH  JIPYTHX
NPUHATBIX B OpraHU3allud HOPMAaTHUBHBIX
JTOKYMEHTOB.

Biagern. Hasrikamu ONITUMHU3AIUH
IporpaMMHOro kozaa. HaBblkamu mnpoBepku
paboTociocoOHOCTH IPOTPaMMHOTO
o0ecneyeHusl. HaBbikamu aHaJm3a




BO3MOKHOCTEH peanu3anuu TpeOOBaHUN K
MporpaMMHOMY oOecrniedeHnto. HaBbikamu
IPOCKTHOPBAHUS POTPAaMMHOTO
obecnieueHus.  HaBblkamm  WCTIpaBICHUS
nedekToB, 3adUKCUPOBAHHBIX B  0ase
JTAHHBIX.

2 MecTo IMCHMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnnuHa «BBICOKONMPOU3BOIUTENBHBIE BBIUMCICHUS» OTHOCUTCA K 3JEKTUBHBIM
JUCHUTUTMHAM  (3JICKTHBHBIE AUCHUIUIMHBL Ne6) wactu (wact, (GopMupyemMoll ydaCTHHKAMU
o0OpasoBatenbHbBIX OTHOIICHHH) O10Ka b1 «/[ucuummmuubr (MOyIn)».

BxonubiMu Tpe6oBaHUAMHU, HEOOXOAUMBIMU JJIS OCBOCHUS AUCLMILTUHBI, SIBJISETCS HaJM4ne

y 00y4aronmxcs KOMIETSHIIHH, C(HOPMUPOBAHHBIX MTPH U3YUCHHUH TUCITUTUINH:
o «IIporpammupoBanuey;
o «Teopernueckne OCHOBBI HH(POPMATHKIY;
e «OcHOBBI 0a3 JTaHHBIXY.

3 CTpyKTypa M cojiep:KaHHe TUCHUTLTHHBI

OOmiass TpyAOEMKOCTh TUCIHUIUIMHBI COCTaBJISeT 4 3a4eTHBIX €IWHUIBL, T.e. 144
akagemMuueckux yaca (13 Hux 90 yacoB — caMocTosTeNbHAsl padoTa 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 hopma oOyueHus

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

B ToM umcie:

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 | Ipome:kyTOUYHasi aTTECTALMSA
3adet/nud.3a4eT/7K3aMeH DK3aMeH
Hroro: 144 144




3.1.2 3aounas popma 0OydeHUs

Ne . KoanuectBo CemecTpsl
Bup yueOHoii padoThl
n/n 4acoB 8
1 | AyauTopHble 3aHATHS 24 24
B ToMm umcne:
1.1 | Jlekuun 8 8
1.2 | CemuHapcKue/IpakKTHYECCKUE 3aHITHS
1.3 | JIaGoparopHble 3aHATHS 16 16
2 | CamocTrosiTebHas padoTa 120 120
B tom uuce:
2.1 | JlabopaTopHbie pabOThI 120 120
2.2
3 | IlpoMe:xkyTOUHAsI ATTECTAIUS
3auver/mud.3auer/3K3aMeH DK3aMeH
HUroro: 144 144
3.2 TemaTHYeCKHUii TJIAH U3yYEeHHUST TUCIUTLTHHBI
(o popmam o0yueHuUs)
3.2.1 Oynas dhopma 0OydeHus

TpynoemkocTs, 4yac

AynuTopHas paéora
o Camoc
-:; Pasesbl/TeMbl Cemunap | JIa6op | ITpakr TOSITe
HCIMILIHHEL Beero | Jlex CKHe/ | aTOpH | M4ecKa JIBHAS
I ay  [PAKTHYC|  bIC i pador
H CKHE | 3aHATH | OAXOT | =
3aHATHS s OBKa
1 Paznen 1.
1.1 | Tema 1. OCHOBHBIE ITOHATUA 7 2 5
1.2 | Tema 2. CTEK BBIUMCJIMTEJIBHBIX 7 2 5
TEXHOJIOT U1
1.3 | Tema 3. PACIIPEJIEJIEHHOCTD U 7 2 5
[TAPAJUJIEJIBHOCTD
1.4 | Tema 4. CYIIEPKOMIIBIOTEPBI 7 2 5
1.5 | Tema 5. BUBYAJIM3ALA 7 2 5
ITAPAJUIEJIM3MA
1.6 | Tema 6. [IPOTPAMMHEBLIE CPEJ1bI 7 2 5
1.7 | Tema 7. IMAT'HOCTUKA 7 2 5
AJI'OPUTMOB
1.8 | Tema 8. [TAPAJUIEJIA3M 7 2 5
BbIYNCJIEHUU
1.9 | Tema 9. IPOTPAMMHO- 7 2 )
AIIITAPATHA AKCEJIEPALIAA




Pa3nen 2

JlaboparopHas pabota 1 Bupryanbhbie
CHUCTEMBI 3HAKOMCMBO C: 8bl0ENEeHHOl
BbIUUCTIUMENILHOU CUCEMOU
8b1OPAHHOU 001AUHOU NAampopmbl,
Hauboee nonyisApHLIMU
supmyanvubimu mawmunamu Python
(PVM),; unmepaxmusHotl 060104KoU
IPython (Interactive Python);
sUpmMyanvHbiM okpydcenuem Python.

2.2

JlaGopaTopHnas pabora 2 JImarnoctuka
QITOPUTMOB 3HAKOMCMBO C
MEXHUYECKUMU XAPAKMePUCMUKAMU
ONepamopos u GblpadtCeHUll
AneopuUmMMO8, 8bINOIHAEMbIX 6
unmepaxmusHoti obonouxe IPython.

2.3

JlaGopaTtopHnas pabora 3
[TpodunupoBanue alropuTMoB
O3HnaxomaeHue ¢ npouruposanuem ¢
yenvio ONMUMU3AYUU NPOSPAMM HO
CKOPOCMU UX 8bINOJIHEHUS U PACXOOY
OnepamuHoU namamu

2.4

JlaGopaTopHas pabora 4 Jlmarnoctuka
napajuieTbHOrO KoJia

3Haxomcmeo ¢ ouazHocmuyecKumu
UHOUKAMOPAMU U NAHENAMU
MOHUMOPUH2A 0151 BLINOJIHEHUS
CILOJICHBIX U NPOOONACUMENLHBIX 1O
8peMeHU 8bIYUCTEeHULL.

2.5

JlaGopaTtopHast pabota 5 Utepatopsl u
TeHepaTOpPHI

O3naxomnerue ¢ oovekmamu-
2enepamopamit OJisi GblNOJHEHUS.
CHLOJACHBIX U NPOOOTINHCUMENbHBIX NO
BPEeMEHU BbIYUCTCHUIL

2.6

JlaGopatopHas pabota 6
JluHamuueckast KOMITHJISIHIS
OsHakomieHue ¢ nPUHYUNamu
OUHAMUYECKOU KOMAUAAYUU OIS
BbINOJIHEHUS CJLONCHBIX U
NPOOOIHCUMETILHBIX NO 8PeMeHU
BbIUUCTICHULL

2.7

JlaGopatopHas pabota 7
MHoronotouHocTs O3HaKoMaeHUe CO
cnocobamu co30anHusi NPOSPAMMHbBIX
NPOOYKMO8, 00NYCKAOWUX
00HOBpEMEHHOE BbINONIHEHUE




HeCKOJIbKUX GbIYUCTUMNENbHBIX
HOMOKO08, KOMOopble MO2Ym
83AUMO0eUCMB08AMb OpYe ¢ OPY2OM.
2.8 | JlabopatopHnas pabota 8 IToamporieccsr 9 4 5}
O3Hnaxomaenue co cnocobamu
CO30aHUsL NPOSPAMMHBIX NPOOYKMOS,
0ONYCKAWUX 00HOBPEMEHHOE
8bINOIHEHUE HECKONbKUX
BLIYUCIUMENLHBIX NOMOKOS8, KOMOpble
MO2Yym 83aUMO0eUCmE08ams Opye ¢
opyeom.
2.9 | JlaboparopHnas pabota 9 9 4 5}
MybTHIIPOIIECCHHT
O3Hnakomnenue co cnocobamu co30anus
NPOCPAMMHBIX NPOOYKMOB8 HA OCHOBE
MYILMUnpoyeccunea
Hroro 144 18 36 90
3.2.2 3aounas ¢hopma oOydeHus
TpynoemkocTs, 4yac
AynuTopHas paéora
Camoc
']:/') Pa3neanl/TeMbl Ciﬁ:g /ap J:fg()p Ilpaxr TOSATE
AUCHUTLTMHBI Bcero | Jlex PH | MECCKA | s
11 [paKTU4ye| BbIe a1
i CKH€ | 3aHATHU | TOJATOT pQSOT
3aHSATHS S OBKa
1 Paznen 1.
1.1 | Tema 1. OCHOBHBIE ITOHATUA 8 1 7
1.2 | Tema 2. CTEK BBIYUCJIMTEJIBHBIX 8 1 7
TEXHOJIOT'M
1.3 | Tema 3. PACITPEAEJIEHHOCTH U 8 1 7
I[TAPAJUJIEJIBHOCTD
1.4 | Tema 4. CYIIEPKOMIIBIOTEPBI 8 1 7
1.5 | Tema 5. BU3YAJIU3ALIA 8 1 7
[TAPAJUIEJIM3MA
1.6 | Tema 6. [IPOTPAMMHBLIE CPE]JIbI 8 1 7
1.7 | Tema 7. IUATHOCTHUKA 8 1 7
AJITOPUTMOB
1.8 | Tema 8. [TAPAJUIEJIA3M 8 1 7
BbIYNCJIEHUUN
1.9 | Tema 9. IPOTPAMMHO- 7 7
AIIITAPATHAS AKCEJIEPALIUA
2 Paznen 2
2.1 | JIaboparopHas pabota 1 BupryanbHbie 9 2 7
CUCTEMBI 3HAKOMCMBO C: 8bl0€NEeHHOl




BLIYUCTUMENLHOU CUCTNEMOU
8b10pPAHHOU 00NAYHOU NAAMPOPMYL,
Hauboee NonyIapPHbIMU
supmyanvHoiMu mawiunamu Python
(PVM); unmepakxmusHoti 060104Kou
IPython (Interactive Python);
BUPMYATIbHBIM OKpYceHuem Python.

2.2

JlaGopaTtopHast pabota 2 Jluarnoctuka
QITOPUTMOB 3HAKOMCMBO C
MeXHUYeCKUMU XaAPaKmepucmukamu
onepamopos u 8blpadtceHull
AnOpUMMO8, 8bINOIHAEMBIX 6
unmepaxmusHoti obonouxe IPython.

2.3

JlaGopaTtopHas pabora 3
[TpodmimpoBanue anropuTMoB
O3Hnaxomaenue ¢ npoPuIuposanuem ¢
Yenvlo ONMUMU3AYUU NPOSPAMM NO
CKOPOCMU UX 8bINOJHEHUSL U PACXO00Y
ONepamusHoU NAMAMU

2.4

JlabopaTtopHnas paborta 4 Jlnuarnoctuka
napajuieIbHOTO KO

3nakomemeo c OUACHOCIMUYECKUMU
UHOUKAMOPAMU U NAHENAMU
MOHUMOPpUHA 0151 8LINOJIHEH U
CILOJCHBIX U NPOOOIHCUMENLHBIX 1O
BpEMERU B8bIUUCTEHU.

2.5

JlaGopatopHas pabota 5 Uteparopsl u
TeHePaTOpHI

O3naxomnenue ¢ 00vekmamu-
eeHepamopamu 0Jisl 8bINOJHEHUs
CTIOJCHBIX U NPOOOTHCUMENLHBIX NO
8pemMeHU 8bluUCTIeHUl

2.6

JlaGopaTtopHas pabota 6
JluHaMu4eckast KOMIUJISIUS
O3HakomeHue ¢ NPUHYUNamMu
OUHAMUYECKOU KOMRULAYUU OIS
BbINOIHEHUS CILONCHBIX U
IPOOOINCUMETILHBIX NO 8PEMEHU
BbIYUCTIeHUL

2.7

JlaGopaTtopnast pabota 7
MHoronotouHocTh O3HaKOMAEHUE CO
cnocodoamu co30anus NPOSPAMMHBIX
nPOOYKMmMOo8, 00Ny CKAOuWUxX
00HOBpeMEHHOE GbINOIHEHUE
HeCKOJILbKUX GbIYUCTUMNENbHBIX
HOMOKO08, KOMOopble MO2Ym
83AUMO0eUCmMB08aMb Opye ¢ OPY2OM.




2.8 | JIJabopatopnas pabora 8 [Toamporiecchbr 7 1 6
O3Hnaxomaenue co cnocobamu
C030aHUsL NPOSPAMMHBIX NPOOYKMOS,
00NYCKAOWUX 00OHO8PEMEHHOe
8bINOIHEHUE HECKOJIbKUX
BLIYUCTUMETILHBIX NOMOKO8, KOMOpble
MO2Yym 83auUMO0elCmeosams Opye ¢
OpY2OM.
2.9 | JIJabopaTtopHas pabora 9 7 1 6
MynbTUIIPOLIECCUHT
O3HakomeHue co cnocobamu co30aHus
NPOCPAMMHBIX NPOOYKMOB HA OCHOBE
MYTbMUNpoOYeccurea
Hroro 144 8 16 120
3.3 Conep:xaHue TUCHUTLTAHBI
Pa3zpmea 1.
Tema 1. OCHOBHBIE TIOHATUSA
Kpamkoe cooeporcanue (nepeuenv paccmampugaemvlx 60npocos) 1eKyuu.
o [lapannenusm u npousso0umenbHOCmy
e 3akon Amoana
e 3axon I'ycmascona — bapcuca
e 3axon Mypa
Tema 2. CTEK BBIYMCJUTEJBHBIX TEXHOJIOT UM
Kpamkoe cooeporcanue (nepeuenv paccmampugaemuvlx 60npocos) 1eKyuu.
* Paccmampusaromes pasnuunsle 6udbl 8bIYUCTIEHUU: PAHUYHble, MYMAHHblE, 00auHble.
* Pacnpeoenennvie u napannenvhvie 8bIYUCTEHUS.
* BupmyanvHovle mawunsl u 8UpmyaivHble NPUSAmMHble cemiul.
* Paccmampusaromcs cpeocmea yoanenno2o aOMuHUCMpUpOBaAHUS.
* Mzyyaromca apxumexkmypvl NApAlleNbHbIX  GbIYUCIeHUll U epagpuyeckas  8u3yanuzayus
napanieiusma.
Tema 3. PACIPEJAEJIEHHOCTD U NAPAJJIEJIBHOCTD
Kpamkoe cooeporcanue (nepeuenv paccmampugaemuvlx 60npocos) 1eKyuu.
* Paccmampusaiomces 00beKmul-umepamopbl u 00beKmbl-2eHepamopbi.
*  U3zyyaemcs ounamuueckas KOMRULAYUS U KOHKYPEHMHOCMb GblYUCTIEeHUL.
* Mnoconomounvie 6biuUCIEHUA: 2N00ANbHAA  ONOKUPOBKA, BbIYUCIUMENbHBIL NAPATNETUIM,
napanienbHvle YUKIbl, d MAKHce GHeUH A MHO20NOMOYHOCMb.
Tema 4. CYIIEPKOMIIBIOTEPBI
Kpamxoe cooeporcanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu.
* Paccmampusaemcs npoepecc cynepkomnbviomepos
» M3yuaemcs OuHamuueckas KOMRUIAYUSA U KOHKYPEHMHOCMb GbIYUCTEHU.
* Mnozonomounvle eviuucieHUs: 2n00anNbHAS  OJIOKUPOBKA, GbIYUCIUMENbHLIL NAPANLENUIM,

napaieibHble YUKIbl, d MAKHCe HeUHSIS MHO2ONOMOYHOCHIb.

Tema 5. BU3YAJIIN3ALIUA TITAPAJIVIEJIN3MA

Kpamxoe cooepoicanue (nepeuenv paccmampusaemvlx 60npoco8) 1eKyuu.
o [Tlonsmue «napanieiusm Gbl4UCIeHULL.

* Bubauomexa Dask.
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*  Unmepdgheiic pacnapannenusanusi.

*  HHouxamop 6blnoIHeHUs 3a0aH.

» Ilpoghatinep knacc.

Tema 6. IPOI'PAMMHBIE CPEbI

Kpamkoe cooepoicanue (nepeuenv paccmampugaemMvlx 60Npocos) NeKyuu.
*  Buowi npocpammmsix cpeo.

*  Bupmyanvrvie mawunst Python.

* PVM CPython.

* PVM PyPy.

* Uumepaxkmugnvie 00010UKU.

* Bupmyanvuvle okpyosiceHusl.

*  Vnpaenenue sepcusmu ancopummos.

Tema 7. IMATHOCTUKA AJITOPUTMOB

Kpamkoe cooepoicanue (nepeuenv paccmampugaemvlx 60Npocos) NeKyuu.
*  Uumpocnexyus b1cOKONPOU3IEOOUMENbHBIX AICOPUMMOS.

» Jlunmepul u hopmamepuol.

» Tecmuposanue anzopummos.

*  Cmamucmuyeckuti U CpagHUMENbHbIU MAUMUHL.

* Omaaoka kooa.

» Ilpogunuposanue aneopummos.

Tema 8. TAPAJIJIEJIM3M BHIUNCJIEHUI

Kpamxkoe codepocanue (nepeuenv paccmampugaemvlx 60npocos) ieKyuu.
» CybnpoyeccopHule 8blMUCTEHUS U CYONPOYECCOPHBIE KOHBEUEPbL.
* [lyn npoyeccos.

»  Hoenmughuxamopwi npoyeccos.

*  OcHogHnble MemoObl 3anycKa npoyeccos.

*  Unmepdgheiic nepedayu coodwenuil.

*  MPI kommyHuxamopbwi.

* Hebnoxupyrowee obwenue npoyeccos.

»  Komanowuwiii unmepghetic MongoDB.

*  M-ckpunmur 06pabomku oanmwvix.

* Koneeiiepnas acpezayusi.

» Map-reduce.

Tema 9. IPOTPAMMHO-AIIIIAPATHAS AKCEJIEPALIUS
Kpamkoe cooeporcanue (nepeuenv paccmampugaemuvlx 60npocos) 1eKyuu.
* Heiipocemeswvie axcenepamopuvi: GPU, TPU, TFL.

*  Uumepaxkmugnvle napannenvhvie 8bI4UCTEHUS.

» [Inanuposujuku 8b14UCIUMENbHBIX 3A0AHULL.

* Mooenu pacnpeodenenHvlx goluUCIeHUl.

* JHuaenocmuka pacnpeoeneHnbix bl4ucieHUl.

*  Macwmabuposanue 0O6bEeMHbIX OAHHBIX.

* Pacnpedenennas gvluuciumenvhas cucmema.

3.4 TemaTnka ceMMHAPCKUX/NPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapckue/mpakTUUECKUE 3aHITUS
Cemunapckue/npaxmuyeckue 3aHamus He npeoyCMOmpeHsl Y4eOHbIM NIAHOM.
3.4.2 JlaGopaTopHbIe 3aHATUS

No TemMbl 1a00paTOPHBIX PadOT Yacel

BuptyanbHbie ciCTEMBI
3unakomcmeo c:

1 4
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8b10E/ICHHOU BbIUUCIUMETLHOU CUCMEMOT 8bLOPAHHOT
obaaunou niamgopmul, Haubosee NONYIAPHLLMU
supmyanvuvimu mawunamu Python (PVM);
unmepakmugrou obonouxou IPython (Interactive
Python),; supmyanvusim okpyacenuem Python.

JlnarnocTuka aaropuTMoB
3Hakomcmeo ¢ mexHuuecKUMU Xapakmepucmukamu
onepamopos u GblPaANCEHUl AI20PUMMOS,
BbINOIHAEMBIX 8 UHMEPAKMUeHoU 0bon0uke IPython.

[TpodunupoBanue anropuTMoB
O3naxomaenue ¢ npouauposanuem ¢ yerwio
ONMUMU3AYUU NPOSPAMM NO CKOPOCTU UX BbINOIHEHUS
U pacxo0y onepamueHol namsamu

JlnarHocTHka mapauieabHOro Koja
3Hakomcmeo ¢ ouasHoCmMuyecKUMU UHOUKAMOPAMU U
NAHeIAMU MOHUMOPUH2A 0151 BbINOIHEHUS CTLOJNCHBIX U

NPOOOANCUMETILHBIX O BPEMEHU BbIYUCTICHUIL.

HrepaTopsl u renepaTopbl
O3naxomnenue ¢ 06vekmamu-eeHepamopami OJis
BbINOTHEHUS CTIOACHBIX U NPOOOIHCUMENLHBIX HO
8PeMeHU BbIYUCTEHUL

JluHaMu4yecKast KOMITHIISIITAS
O3naxomueHue ¢ NPUHYUNRAmu OUHAMUYECKOU
KOMAUNSIYUU OJis 8bINOJIHEHUSL CLONCHBIX U
NPOOOINCUMETILHBIX NO 8PEMEHU BbIYUCTICHULL

MHOronoTo4HOCTh
O3naxomnenue co cnocobamu co30aHusi NPOSPAMMHbBIX
7 NPOOYKMO8, 00NYCKAIOUWUX 0OHOBPEMEHHOE
BbINOIHEHUE HECKObKUX BbIYUCTUMENbHBIX HOMOKOS,

Komopbwle M0o2ym 83aumo0elucmeosams opye ¢ Opy2oM.

[Tonnpoueccor
O3HnaxomaeHue co cnocobamu co30aHus NPOSPAMMHBIX
8 NPOOYKMO8, 00NYCKAIOUUX 0OHOBPEMEHHOE
8bINOIHEHUE HECKOILKUX GbIUUCTUMENbHBIX NOMOKOS,
KOmopble MO2Yym 83aUMO0elUcmeo8ams opye ¢ Opy2oM.

MynpTUIIPOLIECCUHT
9 O3naxomnenue co cnocobamu co30aHusi NPOSPAMMHBIX

npodykmoe HA OCHOB€E MYJlbmunpoyeccunea

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npedycmompeno




4 Y4yeOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecrieueHne

4.1 HopmatusHblie 1oKyMeHTbI 1 'OCTsb1

1. ®enepanbHblii rocyAapCTBEHHBI 00pa30BaTENIbHBIN CTaHIAPT BBHICIIErO OOpa30BaHU
(ypoBenp OakanaBpuara) mo HampasieHuto moarotoBku 09.03.03 «lIpuxnagnas uHpoOpMaTHKay,
YTBEP)KJICHHBI TpUKa3oM MuHHCTEpcTBa 0Opa3oBaHuss W Hayku Poccuiickoit denepanuu ot
19.09.2017 Ne922 «O06 yrBepxkneHuu (HeaepaabHOro rOCYAapCTBEHHOTO CTAaHIIAPTa BBICIIETO
obOpasoBaHusl — OakanaBpuar 1o HampasiaeHuto noaroroBku 09.03.03 IlpuknagHas uHpoOpMaTUKa.
https://fgos.ru/fgos/fgos-09-03-03-prikladnaya-informatika-922/

2. TOCT 7.32-2017 CUBU/I. OT4yer o Hay4HO-HCCIEAOBATEIbCKON padore. CTpyKTypa U
npasuia opopmienus. [Ipumensiercs ¢ 01.07.2018. 3amensier [OCT 7.32-2001

4.2 OcHOoBHas1 JIUTEpPaTypa

1. EBtuxoB B.I'. u nap., BrICOKONIPOM3BOAUTEIIbHBIC BBIYMCICHUSA. - YUYEOHHUK IS
By30B. — M.: 31-Bo MoCKOBCKUiI monuTeXHUYeCKUd yHuBepeutet, 2024. - 323 c.

4.3 lonoTHUTEIbHAS JTUTEPATypa

1. EBtuxoB B.I'. Akcenepanust 0OpabOTKH JaHHBIX: Y4eOHO-MeToAnYecKoe nocobue /
B.I'. Ertuxos, H.B. Estuxosa, C.B. CyBopoB. — MockBa: Mockosckuii [lonurex, 2021. —
137 c.

4.4 JnekTpoHHBIE 00pa30BaTeIbHbIE PECYPChI

1. Kypc: Boicokonpon3BoaUTEIbHbIE BEIUNCICHUS
https://online.mospolytech.ru/course/view.php?id=13203
2. YueOHbie MaTepraibl B oHIaiiH ¢opmare Ha GitHub

https://vihub.github.io/HpcUp/html/index.html

4.5 JIuieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecrneyeHue

1. OnepamnmonHsie cuctemsl Linux
2. CBoboaHO pacnpocTpansembie Bepcuu Python

4.6 CoBpemMeHHbI€e IPo(eccHOHATbHBbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIIPABOYHbIE CUCTEMBI

1. Hepensyuonnas, NOSQL, doxymenmo-opuenmuposannas cucmema ynpasienus 6azamu
dannwvix MongoDB.

5 MarepuajibHO-TeXHHYECKOE o0ecrneueHmne

5.1 TpeGoBaHus1 K 000pPYAOBAHUIO M TOMEIIEHHIO JAJISl 3AHATHI

JlaGopaTopHble pabOTHl M CaMOCTOsITEIbHAs paboTa CTYAEHTOB JODKHBI MPOBOJIUTHCS B
CIEUUATU3UPOBAHHON ayJUTOPUM, OCHAIICHHOM COBPEMEHHOM OpPITEXHUKOM M MEepPCOHAIbHBIMU
KOMITBIOTEPAMH C TMPOTPAMMHBIM OOECIICUCHHEM B COOTBETCTBHHM C TEMAaTUKOW H3y4aeMOTro
MaTtepuana. UYucno pabodnx MeCT B ayAUTOPHH JODKHO OBITH JOCTATOYHBIM Ui OOECTeUueHUs
WHIUBHUIYAIbHOW paboThl CTyJAeHTOB. Pabodee mMecTo mpemojaBaresis JOHKHO OBITh OCHAICHBI
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COBPEMEHHBIM KOMIIBIOTEPOM C MOJKJIIOUEHHBIM K HEMY NMPOEKTOPOM Ha HACTEHHBIA 3KpaH, WU
WHBIM aHATOTHYHBIM 10 (PYHKIIMOHATHPHOMY Ha3HAYEHUIO 000PYI0BaHUEM.

5.2 TpeGoBaHus K MPOrpaMMHOMY 00ecriedeHUI0

Jlnsi  BBIMOJIHEHUST J1a0OpPaTOPHBIX pPabOT M CaMOCTOSATENBHON pabdOThl HEOOXOIMMO
cleAyroliee NporpaMMHoOe obecrieueHue:
1. OnepanuonHsie cucteMsl Linux

2. CBobOoaHO pacmpocTpaHsembie Bepcuu Python
3. I1O, mpenocTaBieHHOE MPEnoiaBaTeieM.

6 Mertoauyeckue peKOMeHAAUMHU

6.1 MeTonnueckue peKOMeHAAIUM /IS TPenoAaBaTeis N0 OPraHNu3auuu
00y4eHus1

1. IIpu moAroToBKe K 3aHATHUSAM CJEAyeT IPeaBapUTENbLHO IPOpadoTaTh MaTeprall 3aHATHS,
MIPEAYCMOTPEB €r0 Mojady TOYHO B OTBEACHHOE ISt 3TOTO Bpems 3aHATus. ClieqyeT moJroTOBUTH
HEOoOXOUMbIe MaTepuajbl — TEOPETUYECKUE CBEACHHUA, 3a7aud U Ap. Ilpu mpoBeneHun 3aHATHS
cllelyeT KOHTPOJIMPOBATh M0Jauyy MaTepuaga W pelleHHEe 3aJaHUi C y4yeTOM y4eOHOIro BpEMEHH,
OTBEACHHOTO JJIs1 3aHATHS.

2. Ilpu npoBepke pabOT W OTYETOB CIEAYET YYUTHIBATH HE TOJBKO MPABHIBHOCTD
BBIMIOJTHEHUS 3aJaHuil, HO M ONTHMAJbHOCTh BBHIOPAHHBIX METOJOB pPEIICHHUS, MPABUIBLHOCThH
BBITIOJIHEHHS BCEX €T0 I11aroB.

6.2 MeTozmqecmae YKazaHus 1Jisd oﬁyqamnmxcsl 10 OCBOCHHUIO M CIHUIIJINHBI

W3yuenne qUCIUTUITMHBI OCYIIECTBIISIETCS] B CTPOIOM COOTBETCTBHH C II€JIEBOW YCTAaHOBKOHW B
TECHOM B3aUMOCBSI3U y4yeOHBIM IUIaHOM. OCHOBOW TEOPETUYECKOW IOATOTOBKH CTYAEHTOB
SBIISIIOTCS ayTUTOPHBIE 3aHATHUS, CEMUHAPBI U MPAKTHKH.

B mnpomecce camocToATENbHOM pabOThI CTYAEHTHI 3aKpeIUIIOT U YIIyOJsIOT 3HaHMS,
MOJIy4eHHBIE BO BpeMs ayJAMTOPHBIX 3aHATHI, 10pabaThIBalOT KOHCHEKTHI U 3aMUCH, TOTOBATCS K
NPOMEKYTOYHOW aTTECTAllMH, a TaKXKe CaMOCTOATENBHO H3YYaloT OTIENbHBIE TEMbl Y4eOHOM
pOTPaMMBI.

Ha 3aHATHSX CTYIEHTOB, B TOM YHCIIE IMPEINOJararolliuX MPaKTUYECKYIO NeSTeIbHOCTD,
OCYILECTBIISICTCS 3aKpEIJIeHNE MOJYyYEHHBIX, B TOM YHCJIE U B MPOLIECCE CAMOCTOSITENbHOM paboTHl,
3HaHui. Ocoboe BHMMaHUE oOpallaeTcsi Ha pa3BUTHE YMEHUN W HABBIKOB YCTAHOBJIEHHUS CBSI3U
MOJIOKEHUH TEOPUH C MPO(HECCHOHATIBHON AEATENbHOCTBIO OYAYILIEro CIeHalINuCTa.

CamocrosiTenbHast paboTa OCyHIECTBIISICTCS MHAUBUIAYaIbHO. KOHTPOIb caMOCTOSATENBHOM
paboThl opranusyercs B AByX hopmax:

CaMOKOHTPOJIb U CAMOOIIEHKA CTYJICHTA;

KOHTPOJIb CO CTOPOHBI NperoiaBaTesnieil (TeKYIMi 1 TPOMEKYTOUHBIN).

Tekymmii KOHTPOJIb OCYIIECTBISIETCS HA ayIUTOPHBIX 3aHATHUAX, MPOMEKYTOUHBIN
KOHTPOJIb OCYIIECTBIISIETCS Ha 3a4eTe B MMCbMEHHOM (YCTHOI) opme.

Kpurepusimu omieHKH pe3ylbTaTOB CAMOCTOSITEIbHOW PaOOTHI CTYACHTA SIBIISTFOTCS:

YPOBEHb OCBOCHHS CTYJCHTOM Y4e€OHOT0 MaTepuana;

YMEHHUSI CTY/ICHTa WCIOJIh30BATh TEOPETUUECKUE 3HAHUS TPH BBITOJTHEHUH MPAKTHYECKUX
3aja4;

c(OpMUPOBAHHOCTh KOMIIETEHLIN;

oopmieHne MaTepuaia B COOTBETCTBUU C TPEOOBAHUSMH.
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7 @oHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTATOB 00y4eHUs!

B npornecce 06yueHust HCTIONB3YIOTCS CIEAYIOIMINE OLIEHOUHBbIE (POPMBI CAMOCTOSTEIBHOM

pa6OTBI CTYACHTOB, OLICHOYHLIC CPCACTBA TCKYILICI'O KOHTPOJIA YCIICBACMOCTH U ITPOMEIKYTOUHBIX

aTTeCTaluN:

JlaGopaTopHbie pabOThI, 3a4eT.

7.2 11Ikajia M1 KPUTEPUHU OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHMsI

IlokazaTenem OLICHUBaHUA KOMHCTCHHI/Iﬁ Ha pa3/IMYHbIX 3TaIllaX UuX (bOpMI/IpOBaHI/IH

ABIACTCA JOCTUIKCHUC O6y‘{aIOH_II/IMI/ICSI IIaHUPYCMBIX PE3YJIbTATOB 06y‘1€HI/ISI IO JUCHMITIIIMHE.

IToxa3zarTenn

Kpurepun oueHuBanus

2

3

4

5

[1K-1. CnocobeH pa3zpabaTbIiBaTh U IalITHPOBATH MPUKIIAJHOE TPOTPAMMHOE 0OecrieueHHe.

[TK-1.1. 3uaTs:
TpeboBanus K
IPOrpaMMHOMY
KOZy. SI3BIKHU
IpOrpaMMHUPOBaHUS,
OTIpeNIeNICHUs 1
MaHMITYJTUPOBAHMS
JTAHHBIMH.

[1K-1.2. Ymerts:
CocraBnATh
POTPaMMHBIN KOJI €
UCTIOJIb30BaHUEM
S3BIKOB
POTPaMMHUPOBAHUS,
oTpesieNeHus

"
MaHMITYJTUPOBAHMS
JTAHHBIMH;
POU3BOJIUTH
MPOBEPKY M OTIIATKY
IPOTPaMMHOTO
KoJa; pabotath C
CUCTEMON KOHTPOJIA
BEepCcUM
pa3pabarbIBaTh

U IOKyMEHTHPOBATh
[IPOrpaMMHBII
uHTepdeiic.
Pa3pabatsiBaTh
TEXHUYECKHE
cneundukanuu

Ha NIPOrpaMMHbIE

OO6yuarommiics
JEMOHCTPUPYET
IIOJTHOE
OTCYTCTBHE WUJIU
HEJ0CTaTOYHOE
COOTBETCTBHE
Marepuany
JHACIATLINHEI
3HAHHMH,
YKa3aHHBIX B
WHJIMKATOpax
KOMIIETEHITUI
U CITUTUIMHBI

«3HaTh» (CM. II.
3).

OOyuarommiics
JEMOHCTPUPYET
HEIOJIHOE
COOTBETCTBHUE
CJEAYIOLINX
3HAHUH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIETECHIINI
JIACITUATIITUHBI
«3HaTb» (CM. II.
3). Jomyckarotes
3HAUYUTENbHbIE
OIINOKH,
MPOSIBISAETCS
HEJ0CTaTOYHOCTh
3HaHWMH, 10 Py
ImoKa3aTeliei,
oOyJaromuics
WCIIBITHIBACT
3HAUYUTENbHbIE
3aTpyAHEHUS TIPU
ONEepPUPOBAHUU
3HAHUSIMU TIPH UX
nepeHoce Ha
HOBBIE CUTYalUH.

OOyuarommiics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBUE

I (S13% (0111504
3HAHUH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIICTCHITUM
JIMCIATLTUHEI
«3HaTb» (CM. II.
3). Ho
JIOTITyCKaIOTCS
HE3HAYUTECIIBHBIC
OIINOKH,
HETOYHOCTH,
3aTpyIHECHHS
pu
aAHAJTUTHYCCKUX
OTIepaIHsIX.

OOyuarormiics
JIEMOHCTPHPYET
MOJTHOE
COOTBETCTBHE
CIIEYIOIINX
3HaHWMH,
YKa3aHHBIX B
WH/INKAaTOpax
KOMIIETECHIIN I
TMCIUATUTAHBI
«3HaTb» (CM. II.
3). CBoboaHo
ornepupyer
pUOOPETEHHBIMU
3HAHUSMH.
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KOMIIOHCHTEI U UX
B3aUMOJICHCTBUE.
PazpabarbiBath
TECTOBbIE  HAOOPBI
JAHHBIX U TPOIEAYP
MIPOBEPKHU
paboTocrnocoOHOCTH
IPOrPaMMHOTO
oOecreycHus.
OcCylecTBIISTh
WHTETPAIUIO
MIPOrpaMMHBIX
MOJYyJIEN 51
KOMITOHEHT U
BepuduKanuu
BBITYCKOB
IPOrPaMMHOTO
MPOIYKTA.
CocTaBisiTh
dbopma30BaHHBIC
ONMCAHUs pEelICHUN
MOCTaBJIEHHBIX
3aJa4 B
COOTBETCTBUHU

¢ TpeOOBAHUSIMH
TEXHUYECKOI0
3aaHUs UK
JIPYTUX MPUHATHIX B
OpTraHMU3aIuu
HOPMAaTUBHBIX
JIOKYMEHTOB.
I1K-1.3. Bnagers:
Hasrikamu
ONTHMH3ALNU
MIPOrPaMMHOTO
kojga. HaBelkamu
MIPOBEPKHU
paboTocrnocoOHOCTH
MIPOrPaMMHOTO
obecreueHus.
Haseikamu

aHanu3a
BO3MOKHOCTEH
peanuzamnuu
TpeboBaHM K
MPOrPaMMHOMY
00ecreyYeHHIO.
Haspikamu
IPOSKTUPOBAHUS
MPOrPaMMHOTO
obecrieyeHus.
Haspikamu
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UCTIPABJICHUS
ne(heKToB,
3a(pUKCUPOBAHHBIX B
0a3e IaHHEBIX.

[Ikana oueHUBaHUs PE3yIbTATOB IPOMEXKYTOUHOM aTTECTAIlH U €1 OITUCAHHE:
dopma NpOMEKYTOUHON aTTeCTalMU: IK3aMEH.
[TpomesxyTouHas arrectanus o0yJaromuxcs B (opMe dK3aMeHa MPOBOAUTCS 110

pe3yJbTaTaM BBITIOJIHEHHUS BCEX BUAOB Y4eOHOW pabOThI, MPEAYCMOTPEHHBIX YUE€OHBIM IIJIAHOM I10

JAHHOW JUCLMILIMHE, IPH 3TOM YUUTHIBAIOTCS PE3YIbTaThl TEKYILErO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OeHKa CTENeHN JOCTIKEHHU 00yJaroIUMUCS IIAHUPYEMBIX PE3yIbTaTOB
00y4yeHHMs 110 JUCLUIUIMHE POBOAUTCS MpEoJaBaTeieM, BeAYILUM 3aHATHS 10 AUCLUIUINHE
METO/I0M 3KCIIEepPTHOM oneHKH. [1o uToram npoMexxyToyHOM aTTecTaluy 1o JUCIUILIINHE
BBICTABIISIETCS OLEHKA «OTIMYHOY, «XOPOIIO», «YJOBIECTBOPUTEIBHO» HIIU
«HEYJIOBJIETBOPUTEIBHO.

Mlxana
Onucanune
OLICHUBAHHUSA

BeinosiHeHs! Bce 00s13aTe/IbHbIC YCI0BHS MOATOTOBKH
CTYCHTA K IPOMEKYTOYHOM ATTECTALUH, IPEIYCMOTPEHHBIE
IIPOrpaMMoi TucuuIuInHEbl. CTyAEHT JEMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHUH, HABBIKOB ITOKA3aTEIISAM,
OTnuuHO IIPUBE/ICHHBIM B Ta0JIN1IaX, ONEpUPYyeT NPUOOPETEHHBIMU
3HAHUSAMHU, YMEHUSMHU, HaBbIKAMH, IPUMEHSIET UX B CUTYyalMsIX
MOBBIIEHHON CI0XHOCTH. [Ipy 3TOM MOTYT OBITH T1ONYLIEHBI
HE3HAaYUTeNbHbIE OMNOKH, HETOYHOCTH, 3aTPYAHEHUS [IPH
NIEPEHOCE 3HAaHUI U YMEHMI Ha HOBBIE, HECTAHIAPTHBIE 3a/1a4H.

BrinonHeHs! Bce o0s13aTesIbHbIE YCJI0BHS MOATOTOBKH
CTY/IeHTa K IPOMEeKYTOYHOM aTTecTalluM, IPeTyCMOTPEHHbIE
IIPOrpaMMoOil TuCHUIUIMHBL. CTYAEHT JEMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB IIOKA3aTEISAM,
IPUBEJICHHBIM B Ta0JIMIIaX, OIEPUPYET NPUOOPETEHHBIMU
3HAHUSIMH, YMEHUSIMH, HaBbIKaMu. B To e Bpemsi Ipu OTBeTe

Xopo1o

JIOMYCKAET HECYIIECTBEHHBIE MOTPEITHOCTH, 3aJa4H PEIIAET C
HeJI0YeTaMH, He BIUSIOIMIMMH Ha OOIINI X0 pelieHusl.

BrinonHeHs! Bce 00s13aTesIbHbIE YCI0BHS MOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOMN aTTEeCTALMH, IPEyCMOTPEHHBIE
IpOrpamMMoi TUCUMIUIMHBL. CTyIEHT TEMOHCTPUPYET
COOTBETCTBUE 3HAHWI, YMEHHI, HABBIKOB MTOKA3aTEIISAM,

VY 10BIIETBOPUTEIIHHO
MIPUBEICHHBIM B Ta0JINIIaX, ONEPUPYET NPUOOPETEHHBIMU

3HAaHUSAMHU, YMEHUSAMH, HaBblkaMH. Ho moka3biBaeT HermyOokue

3HaHUs, IPU OTBETE HE JOMYCKAET IPyObIX OMIMOOK MK

IPOTHBOPEYHA, 0OTHAKO B (POPMYITMPOBAHUHU OTBETA OTCYT-
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CTBYET JIOJDKHAS CBA3b MEXAY aHAIN30M, apryMEHTaluen u
BBIBOJIaMU, B PEIICHUH 3a/1a4 MOT'YT COJIEp>KaThCs TpyObIe
omuOKu. J{s moay4YeHus MpaBUIBLHOTO OTBETA TPEOYIOTCS
YTOUHSIOIINE BOIPOCHI.

HeynosiersopurenbHo

He BbInosHEHbI 00s3aTeNbHbIE YCAOBUS MOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOMN aTTECTALMHU, IIPEyCMOTPEHHBIC
nporpammoin nucumiuinesl, MJIM crynent neMoHcTpupyer
HEIOJIHOE COOTBETCTBUE 3HAHUI, YMEHHUI, HABBIKOB
NPUBEJICHHBIM B TaOJIHIIAX, JOMYCKAIOTCS 3HAUUTEIIbHBIC
OLIMOKH, IPOSIBIAETCS OTCYTCTBUE 3HAHUM, YMEHH, HABBIKOB
0 psAAY IOKa3aTesed, CTYACHT UCIIBITHIBAET 3HAYUTEIIbHBIC
3aTpyJHEHMS IIPU ONIEPUPOBAHUY 3HAHUSAMHU U YMECHUSAMMU.

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texkymuii KOHTPOJIb

IIposepka u 3awuma nabopamopHuvlx pabom

7.3.2 IlpomexxyToyHasi aTTeCTaIUs

HpI/IMepHBII‘/‘I MEpCUCHb BOIIPOCOB K D3JK3aAMCHY IIO KYPCY «BLICOKOHpOI/ISBO,I[I/ITeHBHBIe
BBIYHCIICHUS .

1.

TAHHBIX?

0 3N L kW

9.

10
11
12
13
14
15
16
17
18
19

I'ne HUCIOJIB3YIOTCA U HNPUMCHAKOTCA MCETOIbL BBICOKOHpOHSBO,I[HTGHBHOﬁ O6pa6OTKI/I

. Kakoli mokazarens sIBJISETCS CyIECTBEHHBIM Il BBIYUCIUTEIBHBIX CUCTEM?
. Kakyto cucremy npuHATO Ha3bIBaTh BRIYUCINUTENbHBIM KiacTepoMm Beowulf?
. IlosicHuTe Ha3HAUYEHUE MOHATHUS «(DIIOICH.

. UTo MCcroNb3yIoT JUIsl ONPEAEIICHUs TPOU3BOIUTEIIBHOCTH KOMITBIOTEPOB?

. B uem 3akirouaercs 3akon Ampaana?

. B uem 3axmouaetcs 3akoH ['ycraBcona-bapcuca?

. Packpolite conepxanue 3akoHa Mypa 1 poaHaIu3upyuTe ero.

UTto Takoe cynepKonboTephI?

. B 94em cocTonT Ha3HaYeHHE BBIYUCIUTENBHOTO KiacTtepa?

. HazoBuTe ocHOBHBIE oTiMuMs cynepOBM ot maitHppema.

. Kakoil npoekt myOauKyeT akTyalabHbIH epedeHb CylepKOMIbIOTEPOB?

. Kakoit koMIIproTep ABIISIETCS INAEPOM CPEAU CYTIEPKOMITBIOTEPOB?

. HazoBuTE OCHOBHBIE XapaKTEPUCTUKH cynepkoMIibloTepa dyraky.

. [lepeuncnure o01acTu MPUMEHEHUS CYTIEPKOMIIBIOTEPOB?

. Ha ueM OCHOBBIBAETCSI CTEK BBIYMCIUTENIBHBIX TEXHOIOTHI?

. UTo moHuMaeTcs Moj pacnpeeIeHHbIMHA BbIYUCIEHUSIMU ?

. [laiiTe ob1iee onpeneneHne MacITaOMPyeMOCTH BEIYUCIUTEIBHON CUCTEMBI?
. Uto BBl MOHMMAaeTe IOJ TOPU3OHTAIBHBIM MacIITaOWPOBAHMEM BBIUHCIUTEIHLHOM

CHUCTEMBI?

20.

YTto BBl TIOHHMAaETE moa BEPTHUKAIBbHBIM MaCIHTa6I/IpOBaHI/IeM BBEIYHCIIMTETEHON

CHUCTEMBI?

21

22.

23
24
25

. [losicaute croco0 opraHu3aIuy NapajIeTbHBIX BEIYHCICHUN.
UTo OTHOCHUTCS K HICTOYHUKAM OOJBIITNX HAOOPOB JaHHBIX?

. JlaiiTe onpeseneHue MOHIATHIO «OO0JIBIIINE JJTAHHBICY.

. JlaiiTe XapakTepUCTHKY OOJaYHBIM BBIYHCICHUSM.

. JlaiiTe XapaKTepUCTUKY OCHOBHBIM MOJIEISIM 00CITyKHBaHUS.
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26. Yto mpeacTaBisieT co00i BUPTyaibHasi BEIYMCIUTEIbHAS MalllnHa?

27. JlaiiTe onpenencHue MOHATHIO «TYMaHHbIE BBIUMCICHUSD.

28. B ueM 3aki04uaroTcs OTJIMYHHA TYMaHHBIX BBIYUCICHUN OT 00JIauHbIX?

29. laiiTe onpeaesneHue MOHATUIO «TPAaHUYHBIC BEIYUCICHHS.

30. Kakue TpeOoBaHUsI MPEABABISAIOT K TPAHUYHBIM BBIYUCICHUSAM?

31. OxapakTepu3yiiTe pacnpeeieHHbIe BHIYUCICHHUS.

32. JlaiiTe HECKOJBKO ONPEIEICHUN TOHATHIO «PAcCHpelesieHHas BbIYMCIUTEIbHAS
CUCTEMaY.

33. Kakue OTIMYUTENbHBIC IPU3HAKU XapaKTEPU3YIOT paciipe/iejIeHHbIE BbIUNCIN-TEIbHBIC
CUCTEMBL.

34. Yto Takoe cynepcKaasipHOCTD SApa BEIUNCIUTEILHOW CUCTEMBI?

35. B kakoM BuJIe MOXKET ObITh IIPEJICTABIICHA BU3yaJIn3alus Napauiean3ma?

36. [lpuBenuTe KpaTKyto XapaKTepucTHKY miatdopmbl Apache Hadoop.

37. SIBnsiercs nmu mnatdopma Hadoop MonouTHOM (HeaenuMoli), 000CHYHWTE CBOW OTBET.

38. B uem 3axnmrovarorcs ocooeHHocTH ¢aiinoBoit cucremsl HDFS?

39. OnuiuTe anropuT™Mbl TeXHOJIOTUN 00paboTku nanHbx MapReduce.

40. N3BectHO, uTO B (paiine koHpurypanuun Hadoop 3aman pasmep Omnoka 64 MbB. daiin
bigdata.gz 3anumaer 1 I'b mecra B HDFS. [lanusiii ¢aiin Obut BeiOpan ans Hexoit MapReduce
oneparuu. CKOJIEKO MamnmepoB OyAeT co3aano st 00paboTku dtoro ¢aiina?

41. Jlns yero ciny:kuT uHTepdeiic nepenaun coodbiienuii (Message Passing Interface, MPI)?
[Tpoananmu3upyiite cxemy paOOTEHI.

42. B ueM cOoCTOUT Ha3HAUCHHE MapaielbHOW BupTyanbHON MamuHbl (Parallel Virtual
Machine, PVM)? Ilpoananusupyiite cxemy paboThl.

43. Yto moHUMAIOT MO €AUHON omnepauoHHoi cucremoii (Single system image, SSI)?

44. TlosicHMTE OCHOBHBIE OTIMYMS M JOCTOMHCTBA KOMIMJIATOPOB M HHTEPIIPETATOPOB.

45. Ha30oBUTE OCHOBHBIE THITHI HHTEPIIPETATOPOB.

46. Ha3zoBuTe OCHOBHOE Ha3HAYEHHUE TPAHCISUU POrpamMMbl B OaUT-KO/I.

47. Yo Takoe PVM u Kak He IyTaTh napajjiesin3M ¢ HHTEpIpeETanuen?

48. YTo OTHOCUTCS K U3BECTHBIMU BUPTYyadbHBIMU MamiMHaMu Python?

49 Ha3zoBuTe 1 oxapakTepu3ylWTe Hambosiee paclpoCTpaHEHHYIO, STATIOHHYIO peaTn3alHio
s3bpIKa TIporpaMmupoBanust Python.

50. YTo OTHOCHUTCS K aKTyaJIbHOM 3ajaue J1Isl BBICOKOIIPOU3BOIUTENbHBIX BEIUMCIICHUH?

51. Yro sBnsercs anprepHaruBoit CPython?

52. Yto nmouumarot o JIT — (Just-in-time compilation)?

53. UTo nOHMMAIOT I10/1 MHTEPAKTUBHON 000J10uKOH s13bIKa Python?

54. B yem 3akimtovaercs napauienusm [Python?

55. PackpoiiTe yHukanbHble Xapakrepuctuku [Python?

56. OxapakTepu3syiiTe BeO-IIPUIOKEHNE C OTKPHITHIM HCXOAHBIM KozioM Jupyter Notebook.

57. llosicauTe nocTouHCTBa U HegocTaTku Jupyter Lab B cpaBHenuu ¢ Jupyter Notebook.

58. HazoBute u oxapakTepu3yiiTe MHOTOIOJIb30BATENbCKYIO Bepcuto Jupyter Hub.

59. C momMoIbI0 KaKuX CEpBUCOB MMPOU3BOJAT Pa3BEPTHIBAHNE NHTEPAKTUBHBIX Cpen?

60. [y 4ero UCroyb3ylOTCsl BUPTYAIbHbIE OKPY)KEHUS?

61. BupryasbHO€ OKpyKE€HHE — 3TO?

62. B yeMm 3akit04aroTCs Ha3HAUYEHUS BUPTYAJILHOTO OKPY>KEHUS?

63. Urto Takoe Virtualenv u ajis 4ero ucnoyib3yercs?

64. Kakuie KoMaH/1bl HYy’KHO BBIITOJIHUTH JUIS CO3/1aHUSI BUPTYAIbHOTO OKPYXKEHHUs?

65. Uto MO’XHO OTHECTH K HegocTarkaM virtualenv?

66. CKOJIBKO 1 KakKue CrocoObl 3aMKCUPOBATh BEPCUU ITAKETOB B (paidil CylIeCTBYIOT?

67. Uto Takoe VirtualEnvWrapper?

68. OxapaktepusyidTe KpoccCIulaT(OPMEHHBI MEHE/DKEp 3aBUCUMOCTEH U OKpYKEHUM
Conda.

69. UTo MOKHO OTHECTH K IOCTOMHCTBaM M Henocrtatkam Conda?

70. Yrto Takoe Pipenv?
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71. Kakue mpo6iemsr virtualenv u conda nmo3Bossiet permuth Pipenv?

72. Uto mpencrasisiet u3 ceds cunrakcuc Pipfile?

73. TlpuBeauTe mpuMep M JalWTe XapaKTEPUCTHKY CHCTEMBI OTCIICKHWBAHHUS JEPEKTOB U
WU3MEHEHUN?

74. YUto sBiseTCsl TEKCTOBBIM (hOpMATOM, NPEIHA3HAYEHHBIM 111 0OMEHA JaHHBIMU B Cpejie
Jupyter? B uem 3akitouaroTcst ero BO3MOXHOCTH?

75. HazoBUTE OCHOBHBIE BOBMOKHOCTH M HA3HAYEHUE UHTPOCIIEKIIUH.

76. KakoBo Ha3HaueHUE MOIYJIS SYS?

77. B uem 3akiroyaercs Ha3HaueHue JuHTepoB? [IpuBenure npumep nporpaMmsl.

78. Kakoit nmuatep Python moxHO ucnonb3oBaTh a1 pegakropa Vscode?

79. Yro takoe aBTopopmartepsi?

80. B uem 3akitouaercst ocHOBHas 3aja4ya ctanaapra PEPS?

81. IlpuBenute mpUMeEpbl U OXapaKTEPHU3YHTE H3BECTHBIE (PPEHMBOPKH TECTHPOBAHUS
IPOrpaMMHOr0 Koja si3bika Python Ha ommoOku.

82. Kakue komaHabl HHTEpakTHUBHOW o0onouku I[Python MoxHO wucnosb3oBath s
U3MEpPEHUs MPOU3BOAUTENBHOCTH POrPAMMHOIO Koj1a?

83. Yro Takoe Taiimunr? Kakoii oneparop orBeuaer 3a taiimunr B [Python?

84. Kakue u3 onuuii timeit sBISIFOTCSI HAUOOJIEE UCTIONb3yEMbIMU?

85. Kakue ommum omeparopa %xmode MO3BOJISIOT KOHTPOJIHPOBATH 00BEM BBIBOJAUMOMN
UH(pOpPMAaLUU IPU BOSHUKHOBEHUU UCKITIOUEHUS?

86. IlepeuncanTe KOMaH/bl, UCIIOJIB3YIOIIUECS JIUIsI MHTEPAKTUBHOM OTJIaIKH.

87. IlpuBeauTe NpUMeEphl U OXapaKkTepU3yiiTe N3BECTHBIE OTIIAAUUKHU A Python.

88. Uro Takoe mpodumupoBanue? Kakyro WHPOpMAIUIO TPEIOCTABISIOT Tpodaiinepbl
aJITOPUTMOB?

89. Kakue 61OaMoTeKH WM MOAYIIH AJIs MPOPUINPOBAHUS aITOPUTMOB BbI 3HAETE U B UEM
3aKJII0YaeTCs] UX Ha3HaueHue?

90. [l uero ciyxut 6ubnnorexka Dask B mapanienbHbIX BBIUACICHUSX ?

91. B yem 3akitoyaercss ocoOeHHOCTh nHTerpauuu Dask u nqpyrux 6uénmnorex?

92. Kak BusyaJu3upoBaTh BBbIUMCIUTENbHBIN rpad? Kakue OMOMMOTEKM M YTUIIMTHI
HE00XO0UMBI AJIs 3TOro?

93. Jlns vero ciyxut pynkuus ProgressBar() Onbmmorexkn Dask?

94. Ilns gero ciyxut kiacc Dask.diagnostics 6ubanorexu Dask?

95. Kakyro undopmaruto npenoctasisitoT kiacchl Profiler, ResourceProfiler u CashProfiler
6ubmmorexku Dask?

96. Kakyro umH(popMalnio MOryT NpeJOCTaBUTh MHTEpaKTUBHbIE Auarpammbl Bokeh mpu
UCIMOJIb30BaHUM UX ¢ Dask?
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