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1. CTPYKTYPA U OBBEM JUCIUIIJIMHbI

Hapa.]UIeJlebIe BBIYUCJICHUA H

npouecchl
1. O0BpeMm JTUCHUILINHBI B|O
3a4YeTHBIX eAMHHUIIAX
2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
JlaGoparopHble 3aHATHS
3. IIpome:xxyToyHas aTTecTAlUA DK3aMeH
4. Texymas arrecranus KontponsHas padota 1

2. IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA MHIAUKATOPBI) 11O

JAAUCHUIIIIMHE MOJAYJIA [apanseibibie BIUMCICHNS U ITPOLECChI

Nuaukatop — 9T0 mpu3HAK / CUTHAN/ MapKep, KOTOPBIM MOKa3bIBaeT, HA KaKOM YPOBHE
00y4aronuics TOMKEH OCBOUTH PE3YIbTaThl 00YUCHUS U HX MTPEABIBICHUE JOKHO OITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMSI JAHHON AMCIUUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PIIJI.

Tabmumna 1

Koa v HanmenoBanue

Ilnanupyembie pe3yJabTaThl

KOHTpOJ’IbHO-OIIeHO‘IHI)Ie
cpeacTBa 1Jisl OCHUBaHUA

OpraHU30BHIBAThH U
KOIITpOﬂl/lpOBaTb
paboTHI TTO CO3/ITaHUIO,
YCTaHOBKE U
MO/JICpHU3AIIUN
TEXHOJIOTHUYCCKOT'O
o0opyI0BaHUs U
TCXHOJIOTHUYCCKUX
MpoIeccoB B cdepe
cBOEH
npodheCCUOHAITBHOM
ACATCIIBHOCTHU

MPUHIUIIAATBHOCTE B TIPOIECCE
KOHTPOJIS BBITTOJTHEHUS 3a]JaHUI
3-1 - U310%KUTh OCHOBHBIE HOPMBI
Y TIpaBuUJa, periaMeHTHPYIOIINE
paboTHI IO CO3AHUIO, YCTAHOBKE
¥ MOJICpHU3AIUT
TEXHOJIOTHYECKOTO
000pyI0BaHUs, TEXHOIOTUUECKHUX
MPOIECCOB U MH(POPMAITMOHHBIX
CUCTEM

3-2 - OOBACHUTD NPUHIIUIIBI U
TUTIOBOM TIOPSJIOK TIJIAHUPOBAHUS,
OpTraHU3AINH U KOHTPOJIS
BBITIOJTHEHHSI pa0OT 1O CO3JaHUIO,
YCTaHOBKE U MOJICPHHU3AIIH
TEXHOJIOTHYECKOTO
000pyIOBaHUS, TEXHOIOTUYECKUX
MIPOIIECCOB U MH(POPMAITMOHHBIX
CUCTEM

KOMIIeTEeHIIUN 00yueHusi (MHAUKATOPHI) JOCTHKEHUsI pe3yabTaTa
00y4YeHHus1 0 IMCUMILINHE
1 2 3
OIIK-5 -Cnocoben -1 - lemoHCTpUpOBATH Kontponbhas pabora
TUTAHUPOBATb, TpeOOBaTEIBHOCTH U JlabopaTopHbIe 3aHATUS

Jlexiuu
DK3aMeH




3-3 - IlepeuncanTb OCHOBHbBIE
pasienbl TOKyMEHTOB
(TEXHUYECKOTO 3aJIaHMs,
TEXHUYECKUX YCIIOBHH U T.I1.), B
COOTBETCTBUU C KOTOPBIMH
BBITTOJTHSIOTCST pAOOTHI TI0
CO3JIaHHIO, YCTAaHOBKE U
MOJICpPHU3AIIH
TEXHOJIOTUYECKOTO
000pyIOBaHUS, TEXHOJIOTUIECKUX
IPOIIECCOB U MHPOPMALTMOHHBIX
cHCTEM

3-4 - Tloka3atb BO3MOKHOCTHU
UCTIOJIB30BaHUs IIU(PPOBBIX
TEXHOJIOTHH (co3/1aHne

U (POBBIX TBOWHUKOB) IS
ONTUMH3AIMU PAOOTHI 1O
CO3JIaHHIO, YCTAaHOBKE U
MOJICpPHU3AIH
TEXHOJIOTUIECKOTO
000pyI0BaHUsI, TEXHOJIOTUIECKUX
MPOLECCOB U MH(POPMALIMOHHBIX
cucTeM

I1-1 - CamoCTOATENBHO COCTAaBUTh
TUTaH paboT B IETIOM IO dTaram
CO3JIaHMsI, YCTAHOBKH 1
MOJICpHU3AIIH
TEXHOJIOTUIECKOTO
000pyI0BaHUsI, TEXHOIOTUIECKUX
MPOLECCOB U MH(POPMALIMOHHBIX
CHCTEM JINOO OTAETBHBIX TAIOB
9TOU paboTHI

[1-2 - [IpoBecTH KOHTPOIb
BBITTOJTHEHUSI 3aJTAaHHI C YIETOM
COOTBETCTBUS PETJIaMEHTaM,
CpOKaM HCITOJTHEHHS U
MaTepuaIbHBIM 3aTpaTam

V-1 - OGocHOBaTh ACTATBbHBIN
IJIaH TPOBEJICHUs paboT Mo
CO3JIaHHIO, YCTAHOBKE U
MOJIEpHHU3AIIUU
TEXHOJIOTUIECKOTO
000pyI0BaHUs, TEXHOIOTUYECKUX
MPOLECCOB U MH(POPMALIMOHHBIX
CUCTEM

V-2 - AHanu3upoBath 3a/1aHus,
pacmpenensath U OOBSICHITh UX
paboTHUKAaM KOJJIEKTHUBA IIPU
BBITIOJTHEHUH PaboT MO CO3/1aHuIO,
YCTaHOBKE W MOJICPHU3AIIH
000pyI0BaHUs1, TEXHOJIOTUYECKUX




IIPOIIECCOB U MH(POPMAITMOHHBIX
CHCTEM

V-3 - OuieHnBaTh UCIIOJHEHUE
paboT MO CO3/1aHUI0, YCTAHOBKE U
MOJIEpHHU3AIUN
TEXHOJOTMUYECKOTO
000pyI0BaHUs, TEXHOJOTHUECKUX
MPOIECCOB U MH(HOPMAITMOHHBIX
CHCTEM Ha COOTBETCTBHE
periiaMmeHTam

VY-4 - Ucnonw3oBarth npu
HEOOXOJUMOCTH TEXHHKH

UG POBOTrO MOJEITUPOBAHUS TIPH
BBIMIOJTHEHUHU PabOT 1O CO3/IaHUIO,
YCTAHOBKE U MOJIEpHHU3AIUU
TEXHOJOIrMUIECKOTO
000py10BaHUs, TEXHOJOTHUECKUX
MPOIECCOB U HH(HOPMAITMOHHBIX
CHCTEM

3. HPOLHEAYPBI KOHTPOJISA U OUEHUBAHUSA PE3YJBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAM 11O
JUCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOM CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsl TeKylle U NPOMEKYTOYHON ATTECTANMH 0 JUCHHUILIUHE

1. Jlekuun: k03¢gpuueHT 3HAYMMOCTH COBOKYITHBIX Pe3y/IbTATOB JEKIIMOHHBIX 3AHATHI
-0.5

Texkymas arrecTanus Ha JEeKIUAX Cpoku — | Makcumaib

ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
Heaesst

KOHMPOIbHASL pAOOMa 1,4 100

BecoBoii K03()(pUIHEHT 3HAYMMOCTH Pe3yJIbTATOB TEKYIeil aTTecTauuu 1o Jekuusam — (.5

HpOMe)KyTO‘lHaﬂ aTTeCTalmd IO JEKIUAM — OK3aMEH
Becosoii KOI)(l)q)l/IIII/[eHT SHAYUMOCTH pE3yJIbTaTOB HpOMe)KyTO'lHOﬁ aTTeCTAallMi 10 JEKIUAM
-0.5

2. [IpakTHyecKue/ceMUHAPCKHE 3aHATHS: KOAQPUIHEHT 3HAYHUMOCTH COBOKYIHBIX
Pe3yJabTATOB NPAKTHYECKUX/CEMUHAPCKUX 3AHIATHI — He 1IPeIycMOTPeHo

Texkymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKHUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Has OlleHKA
yuyeOHast B 0aJjtax
HeJeJIs

BecoBoii KO3 PUUMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyLed aTTecTaluu 110
NPAKTHYECKHM/CEeMHHAPCKUM 3aHATHAM— HE IIPEIYCMOTPEeHO

IIpome:xxyTouHasi aTTecTAUSA N0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB POMEKYTOYHOMN ATTECTALMH 110
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPeHo




3. JIaGopaTopHbIe 3aHATHSA: KOG (PHUIMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
Ja0opaTopHbIX 3aHATHH —.5

Texkymas arrectauus Ha J1a00PATOPHBIX 3aAHATUAX Cpokn — | Makcumainb
ceMmecTp, Haf OICHKAa
yuyeOHas B 0as1ax

HeJeJIs

BbINOJIHEHUE 1ADOPAMOPHBIX PAOOM U 3aUMA OMYEenos 1,12 100

BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TeKylIeH aTTeCTAlUH 10 Ja00paTOPHbIM
3aHATHAM -]

IIpomexyToyHas aTTecTANMA 110 JIA0OPATOPHBIM 3aAHATHAM —HET
BecoBoii k03¢ punmeHT 3HAUYMMOCTH Pe3yJIbTATOB MPOMEKYTOYHONM aTTeCTALINH T10
JIA00PATOPHBIM 3aHSATHAM — He IIPEYCMOTPEHO

4. OnyaiiH-3aHATHSA: KOI(P(PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB OHJIAH-3aHATHH
—He NMPeAyCMOTPEHO

Texkymas arrecTanus HA OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKA
yueOHast B 0aJsiax

HeJeJIs

BecoBoii kK03 (puIHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyLleil aATTeCTAUNH 110 OHJIANH-
3aHSAITHSAM -He IPeIyCMOTPEHO

IIpomMe:xxyTouHasi aTTecTANUSA 110 OHJIANH-3AHATUSM —HeT
BecoBoii kK03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMHU 110 OHJIANH-
3aHATHAM — He IPeIyCMOTPeHo

3.2. [lpouenypsl TeKkyuieid 1 NPOMeKYTOUHOM aTTECTAIMU KYPCOBOH padoThI/MPoeKTa

Texkymas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumanbHas
padoTblI/mpoeKTa y4yeOHasi HeJleJsl | OLleHKa B 0aj1ax

BecoBoii k03¢ punueHT TEeKyed aTTecCTAllUN BLINOJHEHUS KYPCOBOii padoThl/IpoeKTa— He
NPEeaAYCMOTPEHO

BecoBoii kK03(p)(puIHEeHT MPOMEKYTOUHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3aAIUUTHI — He NPeIyCMOTPEHO

4. KPUTEPUM W YPOBHU OLIEHUBAHMS PE3VJIbTATOB OBYYEHUSA MO
TV CHATITAHE MOIYJIS

4.1. B pamkax BPC npuMeHstoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OIICHUBAHUS JOCTHKCHHI CTYJIEHTOB IO TUCIUILIMHE MOYJs (Ta0s. 4) B paMKax KOHTPOJIBHO-
OLICHOYHBIX MEpONPUATUN Ha COOTBETCTBUE YyKa3aHHBIM B Ta0n.l pesynpTaTam oOydeHUs
(MHAMKATOpAM).

Ta6nuia 4
Kpurtepun onenuBanns y4eOHbIX JOCTHKEHUH 00y4AIOIINXCH
PesyabTaTsl Kpurtepun oneHnBaHusi yueOHbIX JOCTH:KEHHUI, 00y4aromuxcs Ha
00y4eHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsl/ MHAUKATOPaM
3HaHU CTyzeHT 1eMOHCTpUPYET 3HaHUS ¥ IOHUMaHUE B 00J1aCTH U3Y4YEHHUS Ha

YPOBHE YKa3aHHBIX MHIMKATOPOB U HEOOXOAMMBIE ISl MPOJOJIKEHUS
Oo0y4YeHHs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH ¥ JEHCTBHIA,
CBSI3aHHBIX C MPO()ECCHOHANBHON IS TETBHOCTBIO.




YMmenus

CTyaeHT MOXET MPUMEHSATh CBOM 3HAHUS U MOHUMAaHUE B KOHTEKCTaX,
MPEACTABICHHBIX B OLICHOYHBIX 33JIaHUSX, JEMOHCTPUPYET OCBOEHHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOTUMBIX ISt
MPOJOJKEHHUsI 00y4eHHs W/WIKM BBINOJIHEHUS TPYAOBBIX (QYHKIMH U
JEHCTBHI, CBSI3aHHBIX ¢ MPO(hecCHOHATEHOM IeATEeThHOCTBIO.

OunbIT /BiIafeHrE

CTyeHT AEMOHCTPUPYET OMNBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yYKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJIHTaTOB
00ydYeHHsI Ha YPOBHE 3aINIAHUPOBAHHBIX WHIUKATOPOB.
CryneHT cnocoOeH BBIHOCUTH CYXKICHUS, JIeNaTh
(hopMyIHpOBATh BHIBOJIBI B 00JIACTH U3YUCHUSI.

CTyneHT MOXKET coo0IIaTh MPEnoJaBaTeso U KOJUIeraM CBOCTO YPOBHS
COOCTBEHHOE MMOHMMAHHUE U YMEHHUs B 00J1aCTH U3YUCHHSL.

OLI€CHKU U

4.2 JInst olleHWBaHUS YPOBHS BBIMOJHEHUS KPUTEPUEB (YPOBHS JOCTHKEHHUIM 00yUaromuxcs npu
MPOBEJICHUH KOHTPOJIBHO-OIEHOYHBIX MEPOINPHUATUNA IO JAUCIUIUIMHE MOJYJIS) HCIOIb3YEeTCs

yHHUBEpcajbHas 1mKana (Tadim. 5).

Tabmuua 5

IIkaJya oneHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHus1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHHS Pe3yJbTATOB 00yueHusl (MHIAUKATOPOB)
Ne Conep:xaHue ypoBHS Ilkaja oueHnBaHus
n/n BbINOJIHEHHS] KPUTEPHS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
00y4eHHs Ka YpOBHS
(BBINOJIHEHHOE OLIEHOYHOE
3aJaHue)
I. PesynbTarsl o0yueHus OTinnyHO 3auTeHo Bricokuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
MOJIHOM 00BbeME, 3aMEUaHui HET
2. PesynbraTsl 00y4yeHus Xopouio Cpennnii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMSI,
KOTOpBIE HE TPeOyIOT
0053aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel o0ydeHmst VY 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHAMKATOPBI) TOCTUTHYTHI HE B (40-59 Ganmnos)
MOJTHOM Mepe, €CTh 3aMEUaHUs
4. OcBocHHE pe3yIbTaTOB 00yUYEHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIUKATOPAM, HO 3a4TEHO (H)
MUMEIOTCS CylecTBeHHbIE om0k 1 | (Menee 40 Gansos)
3aMevaHus, Tpedyercs 1opaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouHo cBUIETENBCTB Her pe3ynbrara
3aJlaHue HE BBIIIOJIHEHO JUISI OLICHUBAHUS

5. COIEPXKAHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIIPUATUN TIO

JUCHMILIMHE MOJY.JISA




5.1. Onucanue ayaIUTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPHUATHI MO JAMCHUILINHE
MoOaYyJIs

5.1.1. Jlekuun

CaMocCTOATeIbHOE HW3YYECHHE TEOPETHUECKOro MaTepuana IO TeMam/pasfenaM JeKIUui B
COOTBETCTBUHU C cojiepkaHreM auciurummabl (1. 1.2. PTIJT)

5.1.2. JlabopaTopHble 3aHATHUS
[IpuMepHBII ITIepeyeHb TeM
1. KpynHo6no4Hoe pacniapasieiBaHue
2. MaTtpuuHbI€ BBIYNCIECHUS
3. Moaynb MyJbTHITpOLIECCHHTA B si3bIKe Python
4. Onepauuu pa3BeTBICHUS U 00BEIUHEHUS BETBEH alrOpUT™Ma
5. Cuctema Map-Reduce
LMS-numatdopma
1. https://elearn.urfu.ru/course/view.php?id=3332

5.2. Onucanue BHeayJIMTOPHBIX KOHTPOJbHO-OLICHOYHbIX MEpPONPHUATHIA U CPeACTB
TeKyLIero KOHTPOJIs 0 AUCHMIIINHE MOAYJIS

PaznoypoBHeBoe (quddepeHnnpoBaHHOe) 00yUeHHE.

BbasoBbIii

5.2.1. KonTpoabHas padora
IIpumepHBIii IepeYeHb TEM
1. Knaccuduxanus napanenbHbIX BHIYUCICHHUH
[IpumepHble 3agaHus
KpymnHoOiouHOe pacnapaiienuBanue
CuHXpoHM3a1Us [apajluIebHbIX BETBEU
Ynpasiienue npoieccamu
LMS-mnardopma
1. https://elearn.urfu.ru/course/view.php?1d=3332

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHUIINHE MOTYJIS

5.3.1. Dx3amen
CrucoK PUMEPHBIX BOIIPOCOB
. KakoBbI 00;1acTH MCTIONTE30BaHUS TTAPATUICTBLHBIX BEIYUCIICHUN ?
. Uro BemostHseT p = multiprocessing.Process(target=worker, args=('bob',))?
. UTo BepHO [Tt OIOKUPOBKH MPOIIECCOB?
. Urto BepHO 11 kinacca multiprocessing.Process?
. Uro BepHO i1 kiacca multiprocessing.Pipe?
. Uro mpaBuibHO AJis Kiacca multiprocessing.Connection?
. UTo mpeACTaBIsOT CPEICTBA CHHXPOHU3AIMH ITPOLIECCOB?

0 3 N LW~

. Uro BepHo 11 kinacca Pool?



9. Urto BepHO 115 puiiokeHust mapreduce.py?

10. Yro BepHO 115t Moayist multiprocessing?

11. Yro BepHO 11st ouepeaun Queure?

12. UTo BepHO AJIs MpOrpaMMBbl TECTUPOBAHUSI CKOPOCTH PAOOTHI MapasuiebHBIX MporpaMm?
13. Yro BepHO 1151 mpuiioxkeHust wordcount.py?

14. TTnatrdpopma Hadoop

15. Yro BemomnHseT p = multiprocessing.Process(target=worker, args=("bob',))?

16. Uto BepHO 1711 MEHEIKEPOB?

17. Yto BEpHO 1Sl BRIUUCIUTENBHBIX KJIACTEPOB?

LMS-mnardopma — He peaycMOTpeHa

5.4 Conep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI 110 HANIPABJICHUSAIM
BOCIIMTATEIbHOM JeSITeJIbHOCTH

Hampasnenus BocnuTateabHOU AESITEILHOCTU COMPATAIOTCS CO BCEMU pe3ysibTaTaMu OOydeHUs
KOMIIETEHIIMH 10 00pa3oBaTelIbHOI MporpaMme, WX OCBOCHHE O0ECIICUMBACTCS COJAEpKaHUEM
BCEX JMCUUIUIMH MOJYJIEH.



