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1 ]_[e.ﬂl/l, 3a/lavY4 U IVIAaHUPYEMBIC PE3YyJdbTaThbl oﬁyquml o AMCIHMUIIJIMHE

IeasiMH TUCLUIIINHBL SABJIAIOTCSA IIOJy4EHHE IIPEACTABICHUS O COBPEMEHHBIX
MOAX0JaX, HCIOIb3YEMBIX IIPU CO3JAaHUU BBICOKOIIPOU3BOIUTENBHBIX IIPOrPaMMHO-
anmnapaTHeIX KOMIUIEKCOB, OCBOCHHE COBPEMEHHBIX METOJOB BBICOKOIIPOU3BOIUTEIBHBIX
BBIYUCIICHUH, U, B YaCTHOCTH, 1APAJUIEIBHOIO IIPOrPaMMUPOBAHU.

OCHOBHOE BHUMAaHME YAEJIEHO CYIIECTBYIOIIUM M NEPCIEKTUBHBIM APXUTEKTypaMm
BBICOKOITPOU3BOJUTENBHBIX BBIYMCIUTEIBHBIX CUCTEM UM IEPEAOBBIM IPOrPAMMHBIM
TEXHOJIOTUSM, 00€CIICUNBAIOIINM BBICOKYIO MTPOU3BOUTEIBHOCTD CO3/1aBAEMBIX ITPOrPaAMM.

3agayaMu JUCLUIUIMHBI SBIISIFOTCS:

L4 HOJ’Iy‘IeHI/IC HAaBBIKOB, HCOGXO,Z[I/IMBIX I TIOCTPOCHUA BBICOKOIIPOU3BOAUTCIIBHBIX
napaJiyICJIbHBIX ITPOrpaMM C UCIIOJIb30BAHUCM PA3JIMYHBIX TEXHOJIOTHIA.

L4 O3HaKoMJICHHE C HOBBIMHA NEPCIICKTUBHBIMUA TEXHOJIOI'MAMHU pa3pa60TKH
BBICOKOITPOU3BOJUTCIILHBIX ITPOTPAMM.

o OcBoeHuEe HaBBIKOB pPa3padOTKU BBICOKOTPOM3BOIUTEIBHBIX HH(OPMAIIMOHHBIX
MIOJICHCTEM.

OOyuenne mo AMCHUIUIMHE «BBICOKOTPOM3BOUTENbHBIE BBIUMCICHUS) HAINPABIECHO Ha
¢dopmupoBanue y 00y4Jaromuxcs CIeIYIONIX KOMITETCHIIHNA:

Kon u HanMeHOBaHMe KOMIIETeHIM I NuankaTopsl 10CTHKEHUS] KOMIIETeHIM U
IIK-1. Criocoben paspabaTsiBath 1 3uare: TpeGoBanus K MPOrpaMMHOMY KOIY.
a7alTHPOBaTh NPHKJIATHOC IIPOIrPAMMHOC SI3bIKM IIPOTrpaMMUPOBAHUS, OIPEACICHUS U
obecrieyeHHe. MAaHUITYJIMPOBAHUS JAHHBIMU.

Ymern: CocTaBisTh NPOrpaMMHBIN KOJ C
HCII0JIb30BAHUEM S3BIKOB
IIPOrpaMMHUpPOBaHMUS, ONpeeeHus u

MAaHUITYJIMPOBAHUS JaHHBIMU; IIPOU3BOAUTH
IIPOBEPKY U OTIIAAKY MPOrPaMMHOIO KOJa;
paboTaTk C CUCTEMOI KOHTPOJIS BEpCUl

pa3pabarbIBaTh u JTOKYMEHTHUPOBATh
nporpaMMHbIii  uHTep(eiic. Pa3pabareiBaTh
TEXHUYECKUE crienupuKauu Ha
IpOrpaMMHBIE KOMITOHEHTBI u ux

B3auMoieiicTBHe. Pa3pabarbiBaTh TECTOBBIC
HAaOOpbl JAaHHBIX W TPOIENyp MPOBEPKU
paboTocniocoOHOCTH IPOTPaMMHOTO
obecrieyenus. OcCyIIeCTBIATh HHTETPALUIO
IPOrPaMMHBIX MOJAYJAeH M KOMIIOHEHT U
BepU(UKALUKU  BBITYCKOB  MPOTPAMMHOIO
npoaykra. CocTaBisATh (POpMaTU30BaHHBIC
OMMCAaHMSI PEUICHUH IOCTABJICHHBIX 3a/1a4 B
COOTBETCTBUU C TpeOOBAHUAMHU
TEXHHYECKOTO  3aJaHusd  WIM  JpPYyrux
NPUHATBIX B OpraHu3allid HOPMATHBHBIX
JOKYMEHTOB.

Biaajgersn: Hasrikamu ONTUMHU3aIUU
POrpaMMHOTO Koja. HaBblkamMu TpoBepKU
paboTocnocoOHOCTH IPOTPaMMHOTO
o0ecreyeHusl. Haspixkamu aHaM3a




BO3MOJKHOCTEH peanu3anuu TpeOOBaHUU K
nporpaMMHOMY oOecrnieuyeHuio. HaBbikamu
IIPOEKTHOPBaHUS IIPOrPaMMHOTO
obOecrieyenus.  HaBblkamMu — ucmpaBieHUs
nedexkroB, 3adukcUpoBaHHBIX B  0aze
JTAHHBIX.

2 MecTO IUCHHUIUVINHBI B CTPYKTYype 00pa3oBaTe/ibHOI MPOrpaMmbl

JucuuminHa «BBICOKONIPOU3BOUTENBHBIE BBIUUCIEHUS) OTHOCUTCS K 3JIEKTUBHBIM
IUCUUIUIMHAM  (JICKTHBHBIE JUCUUIUIMHBL Ne6) wactu (dact, (GopMupyeMol ydaCTHHKaMU
oOpa3oBaTeNbHBIX OTHOIICHHH) O710Ka b1 «/luctumimabl (MOTyIH)».

BxonubiMu TpeboBaHUSAMHU, HEOOXOAMMBIMH U1 OCBOCHUS JUCLUUIUIMHBL, SBISIETCS HATMUUE

y 00yJaromuxcsi KOMIETSHITNH, C(HOPMUPOBAHHBIX MTPU U3YYCHUH TUCITUTLINH:
o «[IporpamMmmupoBanmey;
e «Teopernueckre OCHOBBI HHPOPMATUKIY;
e «OcHOBBI 0a3 TaHHBIX».

3 CrTpykTypa u cojep:KaHHue QUCHUNINHBI

OOmiasi TpyJOEMKOCTh IUCIUIUIMHBI COCTaBISET O 3a4eTHBIX €AWHUIBI, T.e. 216
akajgeMuueckux Jaca (u3 Hux 192 gacoB — camocTrosTeNnbHas padoTa CTYyJICHTOB).

Bce oHuM ocBanBarOTCs Ha YeTBEPTOM Kypce OakaliaBpuaTta B 8 ceMecTpe.

Jlexmuu — 8 yacoB, 1abopatopHbie paboThl — 16, popMa KOHTPOJIS — IK3aMEH.

3.1 Buabl yueOHOM padoThl M TPYAOEMKOCTH
(mo ¢popmam 00yueHHs)

3.1.1 3aounas opma oOydeHus

Ne . KoaunyecTBo CemecTpsl
Bun yueOHo# padoThl
n/n 4acos 8
1 | AyauTopHBIE 3aHATHSA 54 54

B ToM uucie:

1.1 | Jlexkuun 18 8

1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS

1.3 | JlJaBopaTopHbIe 3aHATHS 36 16
2 | CamocTrosiTeibHast paboTa 192 192
B ToM uucne:
2.1 | JIaboparopHbie pabOTHI 192 192
2.2
3 IIpome:xxyTouHasi aTTecTanus
3auet/aud.3auer/sK3aMeH DK3aMeH
Uroro: 216 216




3.2 TemaTu4yeckmii mjian N3y4YCHUS NTUCHHUIIJINHBI

(mo ¢popmam 00yueHus)

3.2.1 3aounast hopma oOyueHus

TpynoemkocTb, yac

AynuTopHasi padora

Camoc
J:/') Pa3znennl/TeMbl Ciﬁﬁ:/ap J;:SOP Ilpaxt TOSATE
AMCHAITHHbE Beero | Jlex PH | HHECCKA | & nasn
1 MpaKTH4YC | bIC 'S
117041 pador
CKHE | 3aHATH | IOATOT | ©
3aHATHUS s OBKa
1 Pazgen 1.
1.1 | Tema 1. OCHOBHBIE ITOHATH A 7 1 6
1.2 | Tema 2. CTEK BBIYMCJIMTEJIbHBIX 7 1 6
TEXHOJIOT' MU
1.3 | Tema 3. PACTIPEJEJIEHHOCTE U 7 1 6
ITAPAJIJIEJIBHOCTb
1.4 | Tema 4. CYITIEPKOMIIbIOTEPBI 7 1 6
1.5 | Tema 5. BUSYAJIU3ALIA 7 1 6
ITAPAJUUIEJIU3MA
1.6 | Tema 6. IPOTPAMMHBIE CPEJIbI 7 1 6
1.7 | Tema 7. AMATHOCTHUKA 7 1 6
AJITOPUTMOB
1.8 | Tema 8. IIAPAJUIEJIN3M 7 1 6
BBIYNMCJIEHUN
1.9 | Tema 9. [IPOTPAMMHO- 7 7
ATITTAPATHAS AKCEJIEPALIM S
2 Pasnen 2
2.1 | Jlabopatopnas pabdora 1 Bupryansubie 17 2 15
CHCTEMBI 3HAKOMCMBO C: 8bLOENEHHO
BLIYUCTUMENLHOU CUCTNEMOU
8b10pPAHHOU 001AYHOL NAaMgopmbl;
Haubonee NONYIAPHLIMU
gupmyanvHbiMu mawiunamu Python
(PVM),; unmepaxmugeroti 060104Kol
IPython (Interactive Python),;
BUPMYATILHBIM OKpYAHceHuem Python.
2.2 | JlabopatopHas pabora 2 Jlnarnoctuka 17 2 15
QITOPUTMOB 3HAKOMCMBO C
MEeXHUYECKUMU XAPaAKMepucmukamu
onepamopos u 8blpadtceHull
AnOPUMMO8, BbLINOIHAEMbIX 8
unmepakmugHou ooonouxe IPython.
2.3 | JIaboparopHas pabora 3 17 2 15

[Tpo¢unupoBanue aaropuTMoB




O3nakomaeHue ¢ npoghunuposaruem ¢
Yenvio ONMUMU3AYUU RPOPAMM NO
CKOPOCMU UX 8bINOIHEHUSL U PACXOOY
OnepamueHoOU namamu

2.4

Jlaboparoprast pabota 4 JluarHoctuka
napayuieIbHOTO KO/1a

3naxomemeo ¢ ouaznocmuieckumu
UHOUKAMOPAMU U NAHENAMU
MOHUMOPUH2A 0151 6bINOIHEHUSL
CILOJNCHBIX U NPOOOIHCUMENBHBIX 1O
8peMEHU BbIYUCTEHUU.

17

15

2.5

JlaGopaTopnas pabdora 5 UtepaTopsl u
TeHepaToPsbI

O3HnakomaeHue ¢ 06veKmamu-
2enepamopamu 0Jis 8bINOTHEHUS
CILOJNCHBIX U NPOOOIACUMENHBIX 1O
8peMeHU BbIYUCTIECHULL

17

15

2.6

JlaGopaTopnas pabota 6
JluHaMHYecKast KOMITHJISIUS
O3HaxkomieHue ¢ NPUHYUNamu
OUHAMUYECKOU KOMRUAAYUU OIS
BbINOIHEHUS CLONCHBIX U
NPOOONHCUMENILHBIX NO 8PEMEHU
8bIYUCTICHUL

17

15

2.7

JlaGopaTopnas pabora 7
MHoronoTouHOCTh O3HaKOMAEHUE CO
cnocobamu co30aHusi NPOZPAMMHBIX
NPOOYKMO8, OONYCKAIOWUX
00HOBPEMEHHOE BbINOIHEHUE
HeCKOJIbKUX GbIYUCTUNENbHBIX
NOMOKO08, KOmopbvle MO2Yym
83AUMO0eUCMB08aMb Opy2 C OPY2OM.

17

15

2.8

JlaGopaTopnas padora 8 IToampoueccs
O3Hnakomaenue co cnocobamu
CO30aHUsL NPOZPAMMHBIX NPOOYKMOS,
00nycKanuux 00HO8PeMeHHoe
8bINOIHEHUE HECKONbKUX
BbLIYUCIUMENLHBIX NHOMOKO8, KOMOpble
MO2Yym 83aumMO0eticmeosams Opye ¢
opyeom.

17

16

2.9

JlaGopaTopnas pabdota 9
MybTHIIPOLIECCUHT

O3HnakomaeHue co cnocobamu co30aHus
NPOCPAMMHBIX NPOOYKMOE HA OCHOBE
MyTbmunpoyeccuned

17

16

Hrtoro

216

16

192




3.3 Conepxanne JUCHUNIMHBI

Pazpea 1.
Tema 1. OCHOBHBLIE TIOHATUA

Kpamgxoe cooepoicanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu.

o [lapannenusm u npou3800UmMenbHOCMb

e 3akon Amoana

e 3axon I'ycmascona — bapcuca

e 3axon Mypa

Tema 2. CTEK BBIUMCJUTEJbHBIX TEXHOJIOT UM

Kpamxoe cooepoicanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu:

® Pacczwampueaiomc;z pasiuvHble BUObL BLIYUCTICHULL: cpanu4dHble, myMAaHHblE, obnaumvie.

» Pacnpeoenennvle u napanieibHule 8bIYUCTCHUS.

*  Bupmyanvhvie mawunsl u 6upmyanibHvle NPUSAMHbIE CEMU.

* Paccmampusaiomces cpeocmaa yoanenHo20 aOMUHUCPUPOBAHUS.

* M3yuaromca apxumekmypvl NAPALNENIbHbIX — 6bIYUCIEHUNl U  2paguueckas
napannieiusma.

Tema 3. PACIPEJIEJEHHOCTD U ITAPAJIJIEJIBHOCTD

Kpamxoe cooepoicanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu.:

» Paccmampusaiomcs 00beKmbi-umepamopwvl i 00beKmul-2eHepamopbl.

* M3yuaemcs Ounamuyeckas KOMIULAYUSA U KOHKYPEHMHOCMb 8bIYUCTIeHUL.

* Mnoconomounvie @vlyuUCiIeHUA: 2100ANbHASL  OIOKUPOBKA, BbIYUCTUMENbHBIU
napanienbHvle YUKIbl, d MAKICe BHEU S MHO2ONOMOYHOCb.

Tema 4. CYIIEPKOMIIBIOTEPBI

Kpamgxoe cooepoicanue (nepeuenv paccmampusaemvix 60npocos) 1eKYuu:
* Paccmampusaemcs npozpecc cynepkomMnuiomepos

* M3yuaemcs Ounamuyeckas KOMRULAYUSA U KOHKYPEHMHOCMb 8bIYUCTIeHUL.
* Munoconomounvie @vlyuUCiIeHUA: 2100ANbHASL  ONOKUPOBKA, BbIYUCTUMENbHBIU
napannenbHvle YUKIbl, a MaKice 6HeuHss MHO2ONOMOYHOCb.

Tema 5. BUSYAJIU3ALIUSA TAPAJIJIEJIU3M A

Kpamxoe cooepoicanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu:
» [lonamue «napanienusm Gbl4UCIeHULLY.

* bubruomexa Dask.

*  Hnmepgeiic pacnapannenueaus.

*  Unouxamop evinonneHus 3a0au.

» Ilpogpatinep knacc.

Tema 6. IPOTPAMMHBIE CPE/IbI

Kpamxoe cooepoicanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu:
*  Buowvl npoepammusix cpeo.

*  Bupmyanvnvie mawunst Python.

* PVM CPython.

* PVM PyPy.

*  Hnmepaxkmuenvie 00010UKU.

* BupmyanbHble OKPYHCEHUS.

»  Vnpasnenue sepcuamu aneopummos.

Tema 7. JMATHOCTUKA AJITOPUTMOB

Kpamxoe cooepocanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu:
*  Hnmpocnexkyus 6b1COKONPOU3800UMENbHBIX AN2OPUMMOS.

» Jlunmepuvl u ghopmamepuoi.

» Tecmuposanue aneopummos.

*  Cmamucmuyeckuil U CpAGHUMENbHBIU MAUMUHS.

*  Omnaodka kooa.

esuzyaiusayusl

napaiieiusm,

napaiieiusm,



» Ilpoghunuposanue ancopummos.

Tema 8. TAPAJJIEJIN3M BBIYUCJIEHUN

Kpamrxoe cooepoicanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu:
» CybnpoyeccopHule 8blMUCTEHUS U CYONPOYECCOPHBLE KOHBEUEPbI.
* [lyn npoyeccos.

*  Uoenmughuxamopwvl npoyeccos.

*  OcHogHble MemoObl 3anycKa NPoYeccos.

*  Uumepgeiic nepedauu coobujenuil.

*  MPI kxommyHukamopeol.

* Hebnoxupyiowee obwenue npoyeccos.

*  Komanouwiii unmepghetic MongoDB.

*  M-ckpunmul 06pabomKu OAHHHIX.

* Koneeiiepnas acpecayusi.

* Map-reduce.

Tema 9. IPOI'PAMMHO-AIIITIAPATHAS AKCEJIEPALIUS
Kpamxoe cooepoicanue (nepeuenv paccmampusaemvix 60npocos) 1eKyuu:
* Heupocemesvie akcenepamopovr: GPU, TPU, TFL.

* Hnmepaxmuenvie NapaiieibHble 8bIYUCTeHUS.

» [Inanuposuyuku 8614UCIUMeEnbHbIX 3A0AHULL.

*  Mooenu pacnpeoeneHHbIX bIYUCIEHU.

*  Juaenocmuxa pacnpeoenenHuix 6blUUCTEHUI.

* Macwmabuposarue 06bEMHBIX OAHHBIX.

* Pacnpedenennas vluuciumenshas cucmemad.

3.4 TemaTuka ceMUHAPCKUX/MIPAKTHYECKHUX H JIa00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IpaKTHUECKUE 3aHATUS
Cemunapckue/npakxmuueckue 3aHamus He nNPe0yCMOmpeHsl Y4eOHbIM NIAHOM.
3.4.2 JIaGopaTopHbIe 3aHATUS

No Tembl 1a00paTOPHBIX padoT Yacsl

BupryanbHbie cucTeMsl
3nakomcmeo c:
8b10€/IeHHOU BLIUUCTIUMETbHOU CUCEMOT BbIOPAHHOT
1 00.1ayHoU naamgopmul,; Haubo.iee NONYIAPHLIMU 2
supmyanvuvimu mawunamu Python (PVM);
unmepakmugrou ooonouxou IPython (Interactive
Python),; eupmyanvnvim okpysrcenuem Python.

JInarsocTuka aJropuTMOB
3naxomemeo ¢ mexHu4eCcKUMU XapaKmepucmukamu
onepamopos u 8blPadlCeHUIl aN20PUMMO8,
BbINOIHAEMBIX 8 UHMEpPaKmuseHou obonoyuke IPython.

[Tpo¢unupoBanue aaropuTMoB
O3naxomnenue ¢ npoguruposanuem ¢ yenvio
ONMUMUZAYUY NPOSPAMM NO CKOPOCHU UX 6bINOTHEHUS
U pacxooy onepamueHou namsamu

JlnarHocTrka mapauiebHOro Kojaa
4 3Hakomcmeo ¢ OuazHOCmMuYecKUMU UHOUKAMOPAMU U 2
naHeiamu MOHUMOPUH2A 015l BLINOJIHEHUS CIONCHBIX U




l’lpOdO]ZJ/CMme]ZbeZ)C no epemeHu BbIYUCTCHULL.

HrepaTopsl 1 reHepaTophl
O3HnakomaeHue ¢ 06vbeKmamu-2eHepamopami s
8bINOJIHEHUS CLONCHBIX U NPOOONHCUMENLHBIX NO
8peMeHU BbIYUCTIECHUL

I[I/IHaMI/I‘IeCKaH KOMITHJIALIUA
O3nakomnenue c npuHyunamu OUHAMUYECKOLL
KomMnuusayuu 0151 8bINOJIHEHUSL CTIONCHBIX U
npodwzwcumeﬂbezx no epemeHu BbIYUCTCHULL

MHOronoToO4HOCTh
O3HakomaeHue co cnocooamu co30anus NPOSPAMMHbBIX
7 NPOOYKMO8, OONYCKAIOWUX 0OHOBPEMEHHOE 2
BbINOIHEHUE HECKOLKUX BbIYUCTUMENbHBIX NOMOKOS,
KOmMopble MO2ym 83auMo0elicmeosams opya ¢ OpyeoM.

[Toanmpoueccst
O3HaxomeHue co cnocobamu co30anusi NPOSPAMMHBIX
8 NPOOYKMO8, OONYCKAIOWUX 0OHOBPEMEHHOE 1
BbINOIHEHUE HECKOLKUX 8bIUUCTUMENbHBIX NOMOKOS,
KOmopble MO2ym 83auMo0elicmeosams opya ¢ OpyeoM.

MybTUIIPOLIECCUHT
9 O3naxomnenue co cnocobamu co30anHusi NPOSPAMMHBIX 1

npodykmoe HA OCHOB€e MYJbmunpoyeccunea

3.5TemaTuka KypcoBbIX IPOEKTOB (KypPCOBBIX pador)

He npedycmompeno
4 Y4yeOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE O0ecIeYeHue

4.1 HopmaTtuBublie 1okyMeHTbI 1 'OCTob1

1. @enepanbHbIil rocyJapCcTBEHHBINH 00pa3oBaTelbHBIN CTaHAAPT BbICIIEr0 00pa30BaHUs
(ypoBeHb OakanaBpuaTa) mo HampasieHHio nmoarotoBku 09.03.03 «lIpukmnagnas uHOpMaTHKaY,
YTBEp)KJICHHBIN MpHKa3oM MuHucTepcTBa oOpa3oBaHusi M Hayku Poccuiickoit ®enepauuu OT
19.09.2017 Ne922 «O6 yTBepxaeHUHN (enepaTbHOro TOCyIapCTBEHHOTO CTaHIapTa BBICIIETO
oOpa3zoBanus — OakanaBpuat 1o HampasieHHo noArotoBku 09.03.03 IMpuknaanas uHGOpMATHKA.
https://fgos.ru/fgos/fgos-09-03-03-prikladnaya-informatika-922/

2. 'OCT 7.32-2017 CUBM/J. Otuer o HayuHO-HCCIEAOBATENbCKON padore. CTpyKTypa U
npasuia opopmiienus. [pumensiercsa ¢ 01.07.2018. 3amensier 'OCT 7.32-2001

4.2 OcHOBHasl TUTEpaTypa

1. EBtuxoB B.I'. u ap., BBICOKONIPOM3BOAUTENBHBIC BBIUMCICHUS. - YUEOHHK s
BY30B. — M.: I31-B0 MOCKOBCKMI OJIUTEXHUUECKUM YHUBEpCUTET, 2024. - 323 c.
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4.3 lonoHMTEJIbHAS JIUTEPATyPa

1. EBtuxos B.I'. Akceneparust 00pabOTKM JaHHBIX: y4eOHO-METoAuuYecKoe mnocooue /
B.I'. Etuxos, H.B. EBtxoBa, C.B. CyBopoB. — MockBa: MockoBckuii Ilonutex, 2021. —
137 c.

4.4 JyieKTpOoHHBbIE 00pa3oBaTe/IbHbIE pecypchl

1. Kypc: BricokonIpon3BOAUTENbHBIE BEIUUCICHUS
https://online.mospolytech.ru/course/view.php?id=13203

2. YuebHble MaTepuansl B oHsaitH popmare Ha GitHub
https://vlhub.github.io/HpcUp/html/index.html

4.5 JIuuieH3M0HHOE U CBOOOAHO PacpocTpaHsieMoe NPOrpaMMHoe
o0ecneyenue

1. OnepannoHHbIe CUCTEMBI Linux
2. CBoboaHO pacmpocTpansemMbie Bepcuu Python

4.6 CoBpemeHHbIe Tpo(eccMOHAIbHBIE 0a3bI JAHHBIX M HH(POPMAIIHOHHBIE
CIIPABOYHbIE CHCTEMBI

1. Hepensayuonnas, NoSQL, 00KymeHmo-opueHmupo8antas cucmema ynpagieHus o6azamu
oanHwvix MongoDB.

5 MarepuajibHO-TeXHHYECKOE o0eclneyeHune

5.1 Tpe6oBaHus K 000PYAOBAHMIO M NTOMELIEHUIO /1JIs1 3AHATHIA

JlaGopaTopHble pabOTHI M CaMOCTOSTENbHAsT paboTa CTYJEHTOB JIOJDKHBI MPOBOJIUTHCS B
CIELUATU3UPOBAHHON ayJUTOPHUM, OCHALEHHOW COBPEMEHHOW OPITEXHUKOM M IEPCOHAIbHBIMU
KOMIBIOTEpAMH C MPOrPaMMHBIM 00ecreueHHEeM B COOTBETCTBHM C TEMAaTHKOM H3y4yaeMoro
MaTepuana. Yucimo pabodyux MeCT B ayAUTOPUHU JOJDKHO OBITH JOCTATOYHBIM ISl OOecCTiedeHus
MHIMBUIYAIbHON paboThl cTyAeHTOB. PaGouee mecTo mpenojaBaressl JOJDKHO OBITh OCHAILEHBI
COBPEMEHHBIM KOMIIBIOTEPOM C IMOJAKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM JKpaH, WIH
MHBIM aHAJIOTHYHBIM N0 QYHKIMOHAIFHOMY Ha3HAYEHUIO 000PYI0BAHUEM.

5.2 TpeGoBaHus1 K IPOrPAMMHOMY 00ecCIeYeHH 0

Jlns  BBINIOJHEHUs Ja0OpaTOpHBIX pPabOT M  CaMOCTOSITENBHOM paboOThl HEOOXOIUMO
clieylolee MporpaMMHOe 0OecTrieueHHe:
1. OnepannoHHBIEe CUCTEMBI Linux

2. CBoboaHO pacmpocTpansemMbie Bepcuu Python
3. 1O, npenocraBaeHHOE IPENOAABATEIEM.

6 MeTonnueckne peKOMeHIANH

6.1 MeTonnueckue peKOMeHIALUM JISl PENOAABAaTeJIf 10 OPraHU3aAuNH
o0y4eHus

1. IIpy MOATOTOBKE K 3aHATHUSAM CIIEAYET MPEABAPUTENHHO MpopaboTaTh MaTepuall 3aHsTHS,
IIPEYCMOTPEB €r0 MoAAaYy TOUYHO B OTBEAEHHOE Ul ATOro BpeMs 3aHATHs. ClieqyeT MOoArOTOBUTH
HE0O0XO/IMMbIE MaTepHalibl — TEOPETUUYECKHE CBEAEHUS, 3a1aun U jap. [Ipu mpoBeaeHUM 3aHATUSA
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ClIelyeT KOHTPOJHMPOBATh MOJaYy MaTepualla U pelieHHe 3aJaHui ¢ y4eTOM yuyeOHOTO BPEMEHH,
OTBEJIEHHOTO JIJIs 3aHATUS.

2. Ilpu mpoBepke pabOT W OTYETOB CIEAYET YUYUTHIBaTh HE TOJBKO IPABHILHOCTH
BBITMIOJTHEHUS 3aJ]aHUH, HO M ONTHMAIBHOCTb BBHIOPAHHBIX METOJOB pEIICHUs, MPaBHUIBHOCTD
BBIIIOJIHEHUS BCEX €T0 I1aroB.

6.2 MeTozmqecmle YKazaHust QJast Oﬁy‘lalOHlI/IXCﬂ IO OCBOCHHIO JUCHHHUIIIMHBI

N3yyenne qUCIUILIMHBI OCYLECTBIIAETCS B CTPOrOM COOTBETCTBUM C LIEJIEBOM YCTAHOBKOM B
TECHOH B3aMMOCBS3M Y4eOHbIM IIaHOM. OCHOBOH TEOPETHYECKOM IOATOTOBKH CTYJIECHTOB
SBJIIOTCS AyAUTOPHBIE 3aHATHUS, CEMUHAPBI U IIPAKTUKH.

B mpouecce camocTosITeNbHONH pPAa0bOTBI CTYACHTHI 3aKPEIUISIOT M YIIyOJNIsIOT 3HaHUS,
MOJIydeHHBIE BO BPEMs ayJUTOPHBIX 3aHATUH, 10pabaThIBAIOT KOHCHEKTHI U 3allUCH, TOTOBATCS K
MIPOMEKYTOUHOM aTTecTalli, a TaKKe CAMOCTOSITEIbHO H3y4aloT OTHENbHBIE TEMbl Y4eOHOU
IIPOrpPaMMBI.

Ha 3aHATHSAX CTyAEHTOB, B TOM YHCIIE IPEANOJATAIOIUX IPAKTUYECKYIO AEATEIBHOCTD,
OCYIIECTBISIETCS 3aKPEIUICHUE TIOJYYEHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSTEIHHOM paboTHl,
3Hanuil. Ocoboe BHMMaHUE OOpallaeTcss Ha pa3BUTHE YMEHUH M HAaBBIKOB YCTAHOBJICHHS CBSI3H
MOJIOKEHUH TEOPHUHU C MPO(PECCHOHAITBHOM AEATENbHOCTHIO OYAYILIEro CHelHaIucTa.

CamocrosTenbHas paboTa OCYIIECTBIISCTCS WHAMBHIYaIbHO. KOHTPOJIE caMOCTOSITETHHOM
paboThI opranusyercs B IByX hopmax:

CaMOKOHTPOJIb U CAMOOLICHKA CTYJICHTA;

KOHTPOJIb CO CTOPOHBI ITpenogaBaTeiel (TEKYINI U IPOMEKYTOUHBIN ).

Texkymuil KOHTpPOJIb OCYLIECTBISAETCS Ha ayJUTOPHBIX 3aHATHUAX, MPOMEKYTOUHBIN
KOHTPOJIb OCYIIIECTBIISICTCS HA 3a4eTe B MUCbMEHHOM (yCTHOH) opme.

Kputepusimu O1leHKH pe3yJIbTaTOB CAMOCTOSITEIbHOM pabOThI CTYIECHTA SIBJISIOTCS:

YPOBEHb OCBOEHHSI CTYICHTOM Y4e€OHOTO MaTepHaa;

YMEHUS CTYAEHTA UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS IIPU BBINOJHEHHUH ITPAKTUYECKHUX
3az1a4;

c(OPMHUPOBAHHOCTH KOMITETEHIIHA;

odopmiieHHE MaTepHralia B COOTBETCTBUU C TPEOOBAHUSAMHU.

7 DoHJ OLEHOYHBIX CPEIACTB

7.1 MeToabl KOHTPOJISI M OLCHUBAHMS Pe3yJIbTAaTOB 00y4eHUs!

B nporecce 00ydeHust UCTIONB3YIOTCS CIEIYIONUE OLEHOYHBIE (POPMBI CAMOCTOSITENBHOM
paboTHI CTYICHTOB, OLIEHOYHBIE CPEJICTBA TEKYILIETO KOHTPOJIS YCIEBAEMOCTH M TPOMEKYTOUHBIX
aTTeCTalui:

JlaGopaTopHblie paboThI, 3a4eT.

7.2 lllkana ¥ KpUTEPUHU OLCHMBAHUSA Pe3yabTATOB 00yUeHUS

[Toxa3zaTenem OIEHUBAHUS KOMIIETCHIIMI HA Pa3JIMYHbIX 3Tanax uX (OpMUPOBAHUS
SABIISICTCS JOCTHXKEHUE 00YyUJaIOIMIMMUCS TUIAHUPYEMBIX PE3yabTaTOB 00y4YeHUs 10 AUCIUTUINHE.

Kpurtepun onennBanus
Iloka3zaTenn

2 3 4 5

I1K-1. Criocoben pazpabaTbiBaTh U aAalTUPOBATh MPUKIIAJAHOE IPOrPAaMMHOE 0OeCIIeueHHe.

IIK-1.1. 3Hatse: OOyuatomuiicss | OOyyaromuiics OoOyuarommiics | OOyuarommiics
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TpeGoBanus K
IPOrPaMMHOMY
KO#Yy. S3bIKN
IPOrpaMMHPOBAHUS,
OTIpeieNIeHus 1
MaHHITYJTUPOBAHUS
JTaHHBIMU.

[IK-1.2. Ymers:
CocraBndrhb
IIPOrPaMMHBIN KO/ C
UCTIOJIb30BaHUEM
S3BIKOB
IPOrpaMMHPOBAHUA,
OTIpe/IeIeHuUs

"
MaHHITYTUPOBAHUS
JaHHBIMH;
MIPOU3BOIUTH
MIPOBEPKY U OTIAJKY
IPOrPaMMHOTO
KoJa; pabotath ¢
CUCTEMON KOHTPOJIS
BEpCUH
pa3pabaTbIBaTh

U JIOKyMEHTHPOBATh
IIPOrpaMMHBIN
uHTepdeiic.
PazpabaTsiBaTh
TEXHUYECKUE
crieuupuKauu

Ha MPOrpaMMHbIE
KOMIIOHEHTHI M UX
B3aUMO/JICHCTBHE.
PazpabaTsiBaTh
TECTOBbIE  HaOOPHI
TAHHBIX U TPOIIETYP
MIPOBEPKH
paboTtocmnocoOHOCTH
IPOrPaMMHOTO
o0ecrieyeHusl.
Ocy1ecTBIATH
MHTETPALUIO
MIPOTPaMMHBIX
MOJyJei u
KOMIIOHEHT U
BepubUKaIUU
BBIITYCKOB
IPOrPaMMHOTO
IPOIYKTA.
CocraBndrthb
(dhopManu3oBaHHBIC
OIIMCAHUsl peLICHUN

JEMOHCTPHUPYET
MOJIHOE
OTCYTCTBUE WU
HEJIOCTaTOYHOE
COOTBETCTBHUE
Marepuany
JUCIUTLINHEI
3HAHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETEHITUM
JUCIUATLINHEI
«3HaThy» (cM. 1.

3).

JEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHUE
CJIeIYIOLIUX
3HAHUH,
YKa3aHHBIX B
WH]JIUKATOpax
KOMIIETEHITUM
JUCIUATLINHEI
«3HaThy (cM. 1.
3). HJomyckaroTcst
3HAUYNTCILHBIC
OIIIMOKH,
MPOSIBIISIETCS
HEJIOCTaTOYHOCTD
3HaHUM, MO PALY
IMoKazaTelnei,
oOyuaroruiics
HCIEITEIBACT
3HAUYNTCILHBIC
3aTpyAHEHUS TTPU
OTNIEPUPOBAHUU
3HAHUSIMHU MPU UX
nepeHoce Ha
HOBBIE CUTYalUH.

JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHUE
CJIEIYIOLIUX
3HAHUH,
YKa3aHHBIX B
WHJIMKATOpax
KOMIIETSHITUM
JUCIUATLINHEI
«3HaThy (cM™. 1.
3). Ho
JOTYCKAIOTCS
HE3HAYUTEIIbHEIC
OIIIMOKH,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHAIMTUYCCKHUX
omneparusx.

JEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHUE
CJIEIYIOLIUX
3HAHUH,
yKa3aHHBIX B
WHIUKATOpaX
KOMITETCHIIU I
JVCIATUTAHBI
«3HaThy (cM. 1.
3). CBoOOIHO
onepupyer
prOOpPETEeHHBIMU
3HaAHUSIMU.
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MMOCTaBJICHHBIX
3a7a4 B
COOTBETCTBUU

¢ TpeOOBaHUSAMHU
TEXHHUECKOTO
3aaHMs HIIN
JAPYruX MPUHSITHIX B
OpraHu3aIun
HOPMAaTHUBHBIX
JOKYMEHTOB.
IIK-1.3. BaaneTs:
Hasrpikamu
ONTHUMM3ALIUU
MPOrPAMMHOTO
kojga. HaBeikamu
MIPOBEPKH
paboTtocmnocoOHOCTH
MPOrPaMMHOTO
obecreueHus.
Hasrpikamu

aHaIm3a
BO3MOJKHOCTEH
peanuzanuu
TpeOoBaHUM K
MPOrPAMMHOMY
00€CIICUCHHIO.
Hasrpikamu
MPOCKTHPOBAHUS
MIPOrPaMMHOTO
obecreueHus.
Hasrpikamu
UCIIPABJICHUS
neeKTOB,
3a(hUKCHPOBAHHBIX B
0a3e JaHHBIX.

[IIxana oneHUBaHus PE3yJIbTATOB IPOMEKYTOYHON aTTECTALUU U €€ OIMCAHUE:!
@opMa MPOMEKYTOYHOU aTTECTALUU: DK3aMEH.
ITpomexyTouHas aTTecTanus oOyJaouuxcs B popMe 3K3aMeHa MPOBOJUTCS IO

pe3yibTaTaM BBIIIOJHEHUS BCEX BUAOB yUeOHOM pabOoThl, MPEIYCMOTPEHHBIX YU€OHBIM IIJIAHOM I10

JAHHOW HUCLUIUIMHE, IIPU 3TOM YUYUTBIBAIOTCS PE3YJBTATHI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH B
TedeHne ceMectpa. OleHKa CTENeHH TOCTHKEHUS 00yJarOIIMMICS TNIAHUPYEMbBIX PE3YJIbTaTOB
0OyueHus IO TUCIUTUIMHE TPOBOAUTCS MIPETOJaBaTeNIeM, BEAYIIUM 3aHITHS [0 TUCITUTUTHHE
METOJIOM 3KCIEPTHOM OLEHKU. [10 nToram npomMeXKyTrouHOW arTecTalyu Mo JUCLUILUIMHE
BBICTABJISIETCS OLIEHKA «OTIUYHO», «XOPOLIO», «yAOBIECTBOPUTEIBHOY» WU
«HEYNIOBJIETBOPUTEIBLHO.
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Hlkana
OLICHUBAHUA

Onucanune

OTIINYHO

BrinosiHeHs! Bce 00s13aTeIbHbIE YCJI0BHUS NOATOTOBKH
CTYJAEHTA K NPOMEKYTOYHOM aTTeCTAlUM, IPEyCMOTPEHHBIE
IIporpaMMoi AUucUUIIMHBL CTyIeHT NIEMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHHM, HABBIKOB MTOKA3ATEISAM,
MIPUBEJICHHBIM B TAOJIHIIAX, OTIEPUPYET MPUOOPETEHHBIMHU
3HaHUSMHU, YMEHUSAMHU, HABBIKAMU, IPUMEHSET UX B CUTYaLUSIX
MOBBIIIEHHON CIIOKHOCTHU. [Ipr 3TOM MOTYT OBITH TOTYILEHBI
HE3HAYUTENIbHBIEC OITMOKH, HETOUHOCTH, 3aTPYAHEHUS TIPU
[IEPEHOCE 3HAHUW U YMEHMI Ha HOBBIC, HECTAHAPTHBIC 3a/1a4U.

Xopo1o

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOBKH
CTYAECHTA K MPOMEKYTOYHOM ATTECTALMHU, [IPETYCMOTPEHHbIE
nporpaMMoi AUCHUIUIMHBL CTYyIEHT 1EMOHCTPUPYET
COOTBETCTBUE 3HAHUI, YMEHHM, HABBIKOB ITOKA3ATEISAM,
MIPUBEACHHBIM B Ta0IHIIAX, ONIEPHPYET TPUOOPETEHHBIMU
3HAaHUSIMHU, YMEHUSIMU, HaBbIKaMU. B TO ke BpeMsi pu OTBETE
JIOITYCKAET HECYILIECTBEHHBIE OTPEIIHOCTH, 3aa4H PEIIAET C
HEJ0YEeTaMHU, He BIHSIONIMMHE Ha OOIIHIA X0 pelIeHUS.

Y IOBIETBOPUTEIILHO

BrinosHeHs! Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOBKHU
CTYdeHTa K NPOMeKYTOYHOM aTTecTaluu, IPEIyCMOTPEHHBIE
nporpamMmoi IucHUIIMHbL. CTYIEHT JeMOHCTPUPYET
COOTBETCTBUE 3HAHU, YMEHHM, HABBIKOB ITOKA3ATEISAM,
MIPUBEJICHHBIM B TaOJIHIIAX, OTIEPUPYET MPUOOPETEHHBIMHU
3HAaHUSIMH, YMEHUSIMH, HaBbIKaMU. Ho TIOKa3bIBaeT HerayOoKkue
3HaHUS, IPH OTBETE HE JOIMYCKAeT IPyObIX OMMOOK MIIN
MPOTHBOPEUUH, 0IHaKO B (GOPMYIHMPOBAHUM OTBETA OTCYT-
CTBYET JIOJKHAS CBSI3b MEX]y aHAJM30M, apryMeHTaluuei u
BBIBOJIaMH, B PEILICHUH 3a/1a4 MOTYT COJIEpKAThCs TpyObIe
omuOku. Js mosryueHus MpaBUIIBHOTO OTBETA TPEOYIOTCS
YTOYHSIIOLINE BOIPOCHI.

HeynosnersopurensHo

He BbInosHeHbI 003aTeNbHBIE YCI0BHSA MOATOTOBKH
CTYAEHTA K NPOMEKYTOYHOM aTTeCTAlUM, IPEyCMOTPEHHBIE
nporpammon aucuuiuasl, UJIW ctyneHT qeMmoHCcTpupyer
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB
MPUBEICHHBIM B TaOJIHIIAX, JOMYCKAIOTCS 3HAUUTEIbHbIC
OLIMOKHU, TPOSIBIIIETCS] OTCYTCTBUE 3HAHUM, YMEHHI, HABHIKOB
I10 PsIAY MIOKA3aTelIel, CTYIEHT UCIIBITBIBACT 3HAUYUTEIIbHBIC
3aTPYAHCHMS IIPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU.
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7.3 OueHo4HbIe CpeACTBA

7.3.1 Texyuuit KOHTPOJIb

IIposepka u 3auuma r1abopamopHvlx pabom
7.3.2 IlpoMexyTouyHasi aTTecTalus

IIpuMepHBIl mEepeyeHb BOIIPOCOB K JK3aMEHY II0 KypCcy «BBICOKOIIPOU3BOAUTEIILHbIE
BBIYUCIICHUS:

1.

JTAaHHBIX ?

O 00 3O\ L B W

I'me ucmomnp3yloTcss U NMPUMEHSIOTCS METOJbl BBICOKOIPOU3BOIUTEIBHON 00paboTKH

. Kakoii mokazarens sBJIsSIETCS CyLIECTBEHHBIM U1l BBIYMCIUTENIBHBIX CUCTEM?
. Kakyro cuctemy npuHSATO Ha3pIBaTh BRIYMCIUTEIBHBIM Ki1acTepoM Beowulf?
. [losicHuTe Ha3HAYEHUE TOHATUS «(IOTICH.

. UTo MCnonb3yroT Ui ONPEIEIEHUS TPOU3BOIUTENILHOCTH KOMIIBIOTEPOB?

. B uem 3aximrouaercs 3akon Ampgana?

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

. Packpoiite coneprkanue 3akoHa Mypa u IpoaHanu3upyuTe ero.

. UTo Takoe cynepKonbrTePhI?

10. B 9yem cocTOMT Ha3HAYEHNE BBIUUCIUTEIBHOTO KilacTepa?
11. HazoBute ocHOBHBIE OTiIHuHs cyniepDBM oT maiiHppema.

12.
13.
14.
15.
16.
17.
18.
19.

Kakoii mpoekT myOaMKyeT akTyalbHbIH IepeyeHb CylepKOMITbIOTEPOB?
Kakoii KoMIIBIOTEp SIBIISIETCA JTUIEPOM CPEIU CYIEPKOMIIBIOTEPOB?
HazoBuTe 0CHOBHBIE XapaKTEPUCTUKH CyIEpKOMIIbIOTEpa Dyraky.
[lepeuncaure 00IaCTH MPUMEHEHHS CYIIEPKOMITBIOTEPOB?
Ha yeM OCHOBBIBAETCS CTEK BBIUYMCIUTEIBHBIX TEXHOIOTHI1?
UYto noHMMaeTcs MO paclpeieleHHBIMU BBIYUCIEHUAMU?
JlaiiTe obuiee onpeaeneHne MacITabupyeMOCTH BEIYUCIUTEIEHON CHCTEMBI?
Uro Bbl MOHHMMAeTe MOJA TOPU3OHTAIBHBIM MAaCIITAOMPOBAHUEM BBIUYUCIUTEIHLHON

CUCTEMBI?

20.

Yto BBl IIOHHMMAaETE noxa BCPTUKAJIbHBIM MaCH_ITaGI/IpOBaHI/ICM BBIUHMCITMTEILHOM

CUCTEMBI?

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

[NosicHuTe cnoco® opraHu3aiy MapaieNbHbIX BEIYHCICHUHN.
YTo OTHOCHUTCS K UCTOUHHUKAM OOJIBIINX HAOOPOB JJAHHBIX?
Jlaiite ompeaeneHue MOHATUIO «00JIbIITNE JAHHBICY.
JlaliTe XapaKTepUCTUKY OOTaYHBIM BBIYHCICHHSM.
JlaiiTe XapaKTEpUCTHUKY OCHOBHBIM MOJIEIISIM 00CTY)KMBaHHUS.
Yro npexcTaBiseT co00i BUPTyallbHas BRIYUCIUTEIbHAS MAIIUHA?
JlaiiTe onpeesieHue MOHATHIO «TYMaHHBIE BEIYUCICHUSD.
B 4eM 3aki04aoTcsl OTIMYMH TyMAaHHBIX BBIYMCICHUH OT 00JauHBIX?
JlaiiTe olnpeesIeHue MOHATHIO «TPAHUYHBIC BHIYMCICHUS.
Kakue TpeboBaHMs MPEIBSBIAIOT K TPAHUYHBIM BBIYUCICHUSAM ?
OxapakTepu3yiTe pacipe/leIeHHbIE BBIUUCICHHUS.
JlaiTe HECKOJIBKO OIPEACICHUNM IOHATHUIO «PACIPENCIICHHAs BbIYMCIUTEIbHAS

CUCTEMA).

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

Kakue oTnuunTenbHble IPU3HAKU XapaKTEPU3YIOT paclpeeieHHbIE BBIUYNCIIN-TEIbHbIE

Yto Takoe CynepcKaasipHOCTD Spa BEIYUCIUTEILHON CUCTEMBI?

B kakoMm BHJie MOXKET OBITh MTPEICTABICHA BU3yaTIH3allHs Tapauienu3ma’?
[TpuBeauTe KpaTkyro Xxapakrepuctuky riargopmel Apache Hadoop.

SBnsiercs mu mwiarpopma Hadoop MoHoMuTHO# (Henenumoit), 060CHyiTe CBOIl OTBET.
B gem 3akmtouatorcst ocodeHHocTH (aiinoBoii cucrembl HDFS?

OnuimTe alropuTMBI TEXHOJIOTHI 00padoTku qaHHEIX MapReduce.
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40. M3BectHO, uTO B (aiine xoHpurypanuun Hadoop 3aman pasmep Oioka 64 Mb. ®aiin

bigdata.gz 3anumaer 1 I'b mecra B HDFS. Jlanuswiii ¢aitn O6bu1 BeiOpan ans Hekoit MapReduce
oneparuu. CKOJIBKO MamnmepoB OyAeT co3aaHo it 00paboTku toro (aiina?

41. Ins gero ciayxut untepgeiic nepenaun coodmenuit (Message Passing Interface, MPI)?

[Ipoananuzupyiite cxemy pabOTHI.

42. B 4yeM COCTOMT Ha3zHau€HHUE HapaiyienbHOW BHUpTyanbHOM MammHbl (Parallel Virtual

Machine, PVM)? [Ipoananu3upyiite cxemy paOoThI.

43. YUto moHMMAIOT TOJ] €AMHOM onepanoHHoi cuctemoi (Single system image, SSI)?

44. ITosicHUTE OCHOBHBIE OTJINYMS U IOCTOMHCTBA KOMIIMJIATOPOB U UHTEPIPETATOPOB.

45. Haz0BUTE OCHOBHBIE TUIIBI HHTEPIIPETATOPOB.

46. Ha3oBuTE OCHOBHOE Ha3HauUEHHE TPAHCISILIUU MPOTPAMMBI B OaT-KO/I.

47. Yto Takoe PVM u Kak He nmyTath napajuieu3M ¢ HHTEpIpeTanuen?

48. UTO OTHOCHUTCS K U3BECTHBIMU BUPTYAIIbHBIMH MaminHamu Python?

49.Ha3zoBuTe U OXapakTepu3yiTe Haubosiee paclpoCTPaHEHHYIO, STATIOHHYIO peau3aIiiio

A3bIKa IporpamMMmupoBanus Python.

Conda.

50. UTto OTHOCHUTCS K aKTyalbHOM 3a/1a4e JUIsl BBICOKOIIPOU3BOAUTEIbHBIX BBIUNCICHUN?
51. Yro sBnsiercs anbrepHatuBoit CPython?

52. YUro mormmarot moxa JIT — (Just-in-time compilation)?

53. Yto MOHMMAIOT MO UHTEPAKTUBHON 000JI04YKOH si3bIKa Python?

54. B uem 3axitouaercs napayienusm [Python?

55. PackpoiiTe yHuKanbHbIE XapakTepuctuku [Python?

56. OxapakTepusyiiTe BeO-IIPUIIOKEHHUE C OTKPHITHIM HCXOHBIM KosioM Jupyter Notebook.
57. Tlosicuure nocTonMHCTBA M Hepoctatku Jupyter Lab B cpaBHenuu ¢ Jupyter Notebook.
58. HazoBuTte u oxapakTepu3yiTe MHOTOIIOJIB30BaTENbCKYIO Bepcuto Jupyter Hub.

59. C noMoIIbio KaKMX CEpBUCOB IPOU3BOIAT pa3BEPThIBAHHE HHTEPAKTUBHBIX Cper?

60. Jlns1 4ero Ucrosb3yroTCsl BUPTYaJIbHBIE OKPYKEHUA?

61. BuptyanbHoe OKpykeHue — 3107

62. B yeM 3aKirouaroTcss Ha3HAYEHUS BUPTYaJIbHOTO OKpPYKEHUs?

63. Yrto takoe Virtualenv u i 4ero UConb3yercs?

64. Kakre koMaHbl HY>KHO BBIIIOJIHUTH JJIS1 CO3/1aHUSI BUPTYAJIbHOTO OKPY)KEHHUSI?

65. UTo MO’KHO OTHECTH K HeJlocTaTkaM virtualenv?

66. CKOJIbKO 1 KaKue croco0bl 3aMKCUPOBATh BEPCUU MAKETOB B (haiiil CyIIECTBYIOT?

67. Yrto takoe VirtualEnvWrapper?

68. OxapakrepusyiiTe KpOCCIUIaT(GOPMEHHBI MEHEDKEp 3aBUCUMOCTEH M OKpPYKEHHM

69. UTo MOKHO OTHECTH K TIOCTOMHCTBaM U Henocratkam Conda?

70. Uto Takoe Pipenv?

71. Kakue mpo6iiems! virtualenv u conda mo3Bosier pemuts Pipenv?

72. Uto npencraBiusieT u3 ceds cuHTakcuc Pipfile?

73. IlpuBenute mpuMep M AAUTE XapaKTEPUCTUKY CHUCTEMBI OTCIIC)KHUBAHUS NEPEKTOB M

U3MEHEHUIT?

74. Uto sBASIETCS TEKCTOBBIM (hOopMaToM, MpeIHa3HAUYECHHBIM JIJIsi OOMeHa JTaHHBIMU B CpeJie

Jupyter? B ueMm 3akitouaroTcst ero BO3MOKHOCTH?

75. Ha30BUTE OCHOBHBIE BO3MOKHOCTH M Ha3HAYEHUE UHTPOCIICKLIUH.

76. KakoBo Ha3HaueHUE MOy Sys?

77. B uem 3axirodaeTcsl Ha3HaueHHE JUHTEepoB? [IpuBeauTe npuMep NporpaMMel.

78. Kaxoii nunatep Python MoxHO ncnosp3oBath a1st pepakropa Vscode?

79. Yto takoe aBTOpopmMaTepsi?

80. B uem 3akntovaercst ocHOBHas 3ajaua craniapra PEPS?

81. IlpuBenute mpuUMepbl U OXapaKTEPU3YyHTE M3BECTHbIE (PPEHMBOPKH TECTUPOBAHMS

POrpaMMHOTO KoJa si3bika Python Ha ommoku.

82. Kakme komaHIpl HHTepakTUBHON oOosouku [Python MoHO wucmonb3oBath Ui

U3MEpPEHUs IPOU3BOAUTEIBLHOCTH ITPOrPaMMHOT0 Kojia?
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83. Uro Takoe Taiimunr? Kakoit oneparop orBedaet 3a TaitMuHr B [Python?

84. Kakue u3 onuuii timeit sBysit0TCS HanbOJIEE UCTIONb3YEeMbIMU?

85. Kakue ommum omeparopa %xmode MO3BOJSIOT KOHTPOJUPOBATh 0OBEM BBIBOIAMMOI
nH(pOpMAIMY TPY BO3HUKHOBEHUH UCKITIOUEHUS?

86. [lepeuncnure KOMaH/bl, UCTIONB3YIOLIUECS U HHTEPAKTUBHON OTIAIKH.

87. IIpuBenute mpUMeEpPhl U OXapaKTepU3ylTe U3BECTHBIC OTIIAJUuKu A1 Python.

88. Urto Takoe mnpodumupoBanue? Kakyio uHPOpMAIMIO NPEJOCTABIAIOT Hpodaiineps
JIITOPUTMOB?

89. Kakue 6uOIMOTEKH MM MOJTYJIH JJIsl TPO(DMIMPOBAHUS AITOPUTMOB BbI 3HAETE U B YEM
3aKJIFOYAETCS MX Ha3HaYeHHE?

90. [lns gyero ciyxut Oubnanoreka Dask B mapanienbHbIX BEIYUCICHUSIX ?

91. B uem 3axitoyaercsi ocobeHHOCTh uHTerpanuu Dask u npyrux 6ubmmorex?

92. Kak Bu3yanu3upoBaTh BBIYHCIUTENbHBIA rpad? Kakue OUONIMOTEKHM M YTHUIMTEHI
HEOOXOAUMBI ISl ATOTO?

93. s wero ciayxut Qynkuus ProgressBar() 6ubnmmorexku Dask?

94. J1nsa gero ciyxut kiacc Dask.diagnostics 6unbarorexn Dask?

95. Kakyro nHpopManuio npenoctapisitoT kinaccsl Profiler, ResourceProfiler u CashProfiler
o6ubmmorexu Dask?

96. Kakyro mHpOpManMi0 MOTYT MPEAOCTaBUTh MHTEPAKTHBHBbIE auarpammbl Bokeh mpu
MCTOJb30BaHuU ux ¢ Dask?
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