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1 I_Ie.Jm, 3ala'i U IVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyqunﬂ o TMCIHMIIJIMHE

]_IGJ'IB HN3YUCHUSA AOUCHHUIUIMHBI — HU3YYCHUC IMMPUHIMUIIOB H TEXHOJIOT U MMOCTPOCHUA
pacmpeieIieHHBIX CHCTEM; 3HAKOMCTBO C Pa3IMUYHBIMH KJIACCAMU PACIPEEICHHBIX CUCTEM U
OPWIOKECHUH;  TONyYeHHE TMPAKTHYECKUX  HABBIKOB  pPa3pabOTKH  pacmpeeseHHBIX
MIPUIIOKEHUH.

OOyuenue mo aucuuruinHe «MeToAbl pachpeneNéHHOr0 XpaHEeHUs W HapajliesIbHOU
00pabOTKM JaHHBIX» HANpaBiIeHO Ha (QOpMHUpOBAaHHE Yy OOy4arOUMXCAd CIEIYIOIIHNX

KOMIIETCHIINH:
Kox m HammeHoBanmne NHaukaTopbl JOCTHXKEHUS] KOMITETEHIIUN
KOMIIETeHI Uil
OIIK-8. Criocoben HMOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTHUN CO3IaHUSA U
pa3pabaThiBaTh aITOPUTMBI U BHEJIpEHUsI MHPOPMAIIMOHHBIX CUCTEM, CTAaHAAPTHI
IpOrpamMMBbl, PUTOJIHBIE JIs yOpaBleHUs )KU3HEHHBIM ITUKIIOM WH(OPMAaLMOHHON
MPaKTUYECKOTO MPUMEHEHHUS CUCTEMEL.

NOIIK-8.2. YMeeT npoeKTupoBaTh OJI0K-CXEMbI
aJITOPUTMOB, OLICHUBATh IPOU3BOIUTEIBHOCTh
aJITOPUTMOB U 3aTpaThl HaMsTH Ha paboTy aaropuTMa,
pa3padarbIBaTh MPOTPaMMbI Ha OCHOBE
CIIPOEKTUPOBAHHOI'O AJITOPUTMA U TPOBOJUTH OTJIAJKY
IIPOrPaMMbl, IPUMEHSITh METO/IbI CUICTEMHOI'O aHallu3a U
MaTeMaTUYeCKOro MOJICIIMPOBAaHUS MPH pa3paboTKe U
skcruryatanuu VIC, npoBoauTh CTPYKTYPHBIN aHANIN3,
(bYHKIMOHATIBHBIN aHAIN3, 00BEKTHO-OPUEHTUPOBAHHBIH
aHaJIN3 UepapXHUH KJIacCOB. OCYILECTBIISTh
OpraHu3alMOHHOE 00eCIeYeHHE BBIOJHEHNS padoT Ha
BCEX CTAUSAX U B IPOLECCaX KU3HEHHOTO LIHUKJIa
MH(POPMALIMOHHOM CUCTEMBI.

NOIIK-8.3. Bnazneer HaBbIKaMH pa3pabOTKU IpOrpamm,
MOCTPOCHUS OJIOK-CXEM aIrOPUTMOB U OLIEHKH
IIPOU3BOJUTENILHOCTH aJITOPUTMOB, padOTHI €
YHU(PULUPOBAHHBIM SI3bIKOM BH3YaJIbHOTO
MOJICTTMPOBAHHUSI, COCTaBJICHHUS TUIAHOBOM U OTYETHOM
JOKYMEHTALU 110 YIPABICHUIO IPOEKTaMU CO3/1aHuUs
MH(POPMAIIMOHHBIX CHCTEM Ha CTaJIUSAX KU3HEHHOTO
LUKJIA.

B nporiecce ocBoeHust 00pa3oBaTeNbHON MPOTPaMMBI JTaHHBIE KOMIICTCHITHH, B TOM YHCIIC
HUX OTACIBHBIC KOMIIOHCHTHI, (I)OpMI/IpyIOTCH IIO3TartHO B XOA€ OCBOCHHUSA 06y‘{aIOH_[I/IMI/IC$I
JTUCIUTIINH (MOJIYJIEH ), TPAKTUK B COOTBETCTBHH C YUCOHBIM IIJIAHOM M KaJICHIAPHBIM TpaduKoM
y4eOHOT0 mporecca.

2 MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMmbl

Jucuunnuuaa otHocutes kK ©6asoBoit wactu (B1.1) ocHOBHOM mnpodeccrnoHanbHON
o0pa3oBaTeNbHON MPOrpaMMbl OaKaiaBpHara.

JlucuuiuinHa — B3aUMOCBS3aHAa  JIOTMUECKM UM COJEPXKATEIbHO-METOJUYECKH  CO
CIIEIYIOIIMMU JUcIUIUIMHAMu U npaktukamu OIIOIT:

e SI3bIKM POrpaMMUpPOBaHMUA.



3 Crpykrypa u coiep:KaHue IUCHUNINHBI

OO6masi TPyHOEMKOCTh IUCIHUIUIMHBI COCTABJISIET 4 3a4€THBIX €IWHUIIBI, T.C.

144

akaJgeMudyeckux dacoB (u3 Hux 90 yaca — camocTosiTenbHass paboTa CTyIeHTOB U 54 yaca —
ayJIUTOPHBIE 3aHSTHSA).
Paznenbl IUCHUIUIMHBI H3y4YalOTCs B IIECTOM CEMECTpe 00y4€eHUs, T.€. Ha TPEThEM Kypce.
dopMa KOHTPOJISL — HK3aMEH.

3.1 Buabl y4eOHOI padoThl M TPYA0EMKOCTH

(mo ¢popmam 00y4eHuU)

3.1.1 Oynas hopma oOydeHus

e Buj yue6Hoii padoThI Koawuecrso Cemectpit
n/n 4acoB 6
1 | AyautopHble 3aHATHA 54 54
B ToMm uucne:
1.1 | Jlekuum 18 18
1.2 | CemuHapckue/mpakTUIECKUE 3aHATHUS 18 18
1.3 | JlabopaTopHbIe 3aHATHUS 18 18
2 | CamocTosiTesibHasA padorTa 90 90
3 | IIpome:xkyTo4yHAasi aTTeCTALUS
SK3aMeH HK3aMEeH
Uroro: 144 144

3.2 TemaTuyeckuii NJIaH U3yYeHU s JUCHUILINHBI

(mo popmam 00yueHHs)

3.2.1 Ounas popma obydeHuUs

TpynoemMkocTh, 4ac
AyauTopHasi padora =
s
-
PR 2 2 =
Ne Pa3nesbl/TeMbl - = S5 - = w = % 3 =
n/n JUCHUILINHBI Bcero = 2 § = § = 298 = S
¥ |E53/ 82| 8¢g| g &
S B < = =
= SES 89| s ¢
o o < 8= §
O = = = O
1 BBenenue B pacrpeeneHHbIe CUCTEMBI 34 4 4 4 22
2 Pacnipenenennsie (aitioBbie CUCTEMBI 34 4 4 4 22
3 ba3bl naHHbIX ¥ MapasuienbHas 40 6 6 6 22
00paboTKa JaHHBIX
4 MapReduce u npyrue napaaurmsl 42 6 6 6 24
Hroro 144 18 18 18 90




3.3 Conepxkanmne JTUCHHUILINHBI

1. BBenenue B pacrpezeiieHHble cucTeMbl. OmpeeneHne pachpeeICHHbIX CHCTEM, HX
OTJIMYHMSI OT LIEHTPAJIM30BAHHBIX CUCTEM, IPUMEPHI PACTIPEICIICHHBIX CUCTEM.

2. Pacmpenenennsie QaitnoBsie cucteMbl. OpraHumsanusi pacnpeneseHHbIX —(haimoBbIX
CHUCTEM, MIPOTOKOJIbI, UCIOJIb3YEMBbIE JUIs TOCTyIa K JaHHBIM, MacIITaOUPyEeMOCTb.

3. ba3mbl maHHBIX W mapaienbHas o0paboTka naHHBIX. PacmpeneneHHbie 0asbl JaHHBIX, UX
CTPYKTYypa U 0OCOOEHHOCTH, IMapasuiesibHasi 00paboTka 3ampocoB K 0a3am JaHHbBIX.

4. MapReduce u apyrue napagurmel. OcHOBBI Tapagurmbel MapReduce, ee mpumeHeHue st
napajuieJIbHON 00pabOTKU OONBIINX 00BEMOB JAHHBIX, APYTHE MapajurMbl (Hampumep,
DryadLINQ, Spark).

5. AJTOpPUTMBI PpaCHpPEACTICHHON COPTHUPOBKA M pACHPENCNICHUS] JaHHBIX. AJTOPUTMBbI
COPTUPOBKH, paclpeie/ieHHbIC aITOPUTMBI JJIsl pa30MEHUS TaHHBIX HAa HECKOJBKO Y3II0B.

6. IlapannmenpHOE BBHINIOJHEHHE 3a7a4 W MacIITaOUPyeMOCTh. METONbI MapauieTbHOTO
BBITIOJTHCHHSI 33/1ay, MacIiTaOMpOBaHHWE TMPHIOKEHUH Ha OOJBIIOE YHUCIIO Y3IIOB,
pOOJIEMBI M OTPaHUYCHUS.

7. WHCTpYMEHTHI Jisl paOOTHI C paclpeeIeHHBIMUA CUCTEMAaMH.

8. O030p WMHCTPYMEHTOB U (GPEHMBOPKOB i PabOTHI C pacmlpeeieHHBIMH CHCTEMaMHt
(Apache Hadoop, Apache Spark, Apache Flink, etc.).

9. be3omacHOCTh MW OTKa30ycTOWUMBOCTH. (OecmedeHue O€30MaCHOCTH W HAACKHOCTH
pacrpeiesieHHbIX CUCTEM, MEXaHU3Mbl pEIUIMKALUKM  JaHHBIX, HPOTOKOJBI IS
o0ecreyeHus JOCTYITHOCTH JIaHHBIX.

10. TlpakTryeckue MPOEKTHI U J1abopaTopHbIe PaboThl. Pa3zpaboTka u peann3anus MPOeKTOB
no oOpaboTKe M XpaHEHHUIO [aHHBIX B pACHpPEIEICHHBIX CHCTEMax, IpPOBEICHUE
1abopaToOpHBIX paboT sl M3ydeHuss ocoOeHHocTel paboThl ¢ pacmpeleICHHBIMU
JTAHHBIMU.

4 YueOHo-MeTOaUUYECKOE U HH(pOPMALHOHHOE o0ecnieyeHue

4.1 HopmatusHbie 1okyMeHTbI 4 [OCThI

1. ®enepanbubliii 3akoH oT 29.12.2012 Ne 273-®3 «O0 oOpazoBanuu B Poccuiickoit
Denepauuny».

2. Ilpuka3 Muno6puayku Poccum ot 19.09.2017 N 929 (pen. ot 08.02.2021) «O06
YTBEPXKJICHUH (peAepaIbHOTO TOCYJapCTBEHHOTO 00pa3oBaTeIbHOIO CTAaHAApPTa BBICLIETO
obpazoBanusi — OakanmaBpuaT 1o HampasieHuto mnoarotoBku 09.03.01 Huadopmaruka wu
BBIYUCIIUTENbHAs TexHUKa» (3apeructpupoBaHo B Muniocre Poccun 10 okrabps 2017 r. N
48489).

3. Akanemuyeckuit yueOHbI ian Hanpasnenne moarotosku: 09.03.01 Muadopmatuka u
BeIUUCIUTENbHAs TexHuka [Ipodune: Cucremuas u nporpammuas nHxeHepus ®opma o0yyeHus:
OYHasl.

4. TlonoxxeHue O MPOBEJCHUM TEKYIIErO0 KOHTPOJIS YCHEBAEMOCTH M IPOMEKYTOUHOM
aTTecTalMu oOydaroumxcs (eaeparbHOro rocy1apcTBEHHOIO aBTOHOMHOT'O 00pa30BaTeIbHOIO
yUpeXJIEHUsl BbICIIEro 00pa3oBaHusl «MOCKOBCKUHA  IOJIUTEXHUYECKUH  YHUBEPCUTETH
(YTBepxaeno npukazoMm Mockosckoro ITomurexa ot 01.12.2022 Ne 13750 1).

4.2 OcHOBHas JIUTEPATYypAa

1. babuues, C. JI. PacnpeneneHusie cuctemsl : yueOHOe mocooue mis By3oB / C. JI.
babuue, K. A. KoubkoB. — Mocksa : HU3narensctBo FOpaiit, 2023. — 507 ¢. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-11380-8. — TekcT : 27eKTpOHHBIH //



Obpa3zoBarenbHas iatdopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/518274

4.3 /lonoTHUTEJIbHAA JIUTEPATYPA

1. I'acanos, 3. D. MHTennekTyalbHble CUCTEMBL. Teopus XpaHEHUsI U ITOMCKA
uHpopManuy : yaeOHUK 1t By30B / D. J. I'acanos, B. b. KynpsiBues. — 2-e usn.,
uctp. u non. — Mocksa : U3gatensctBo FOpaiit, 2023. — 271 ¢. — (Bsiciee
obpazopanue). — ISBN 978-5-534-08684-3. — TeKkcT : 2JIeKTpOHHBIH //
O6pa3zoBarensHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513151

4.4 DyieKTpOHHBIE 00pa3oBaTebHbIE PeCYyPChl

Cchuika Ha AJIEKTPOHHBIN 00Pa30BATENBHBIN PECypC
https://Ims.mospolytech.ru/enrol/index.php?id=14103

5 MarepuajbHO-TEXHHYECKOE O0ecleYeHue

5.1 TpeGoBanusi K 000PYI0BAHHMIO U TOMEIICHUIO JIS 3AHATHI

[IpakTuueckue 3aHATHS (CEMHHApBhI) M CaMOCTOSITENbHAs paboTa CTYJIEHTOB JOJDKHA
MMpOBOAUTLECA B CIOCHUAIU3UPOBAHHBIX aAYyJUTOPUAX C KOMIIJICKTOM MYHI:TI/IMGI[I/II\/JIHOFO
000pyIOBaHUS W/WIM JOCKOHW ISl 3amuceil marepuaynoB. Uucio paboumx MeCT B ayJuTOpUHU
JOJI?KHO 6LITB JAOCTAaTOYHBIM IJIA OGGCHG‘ICHI/ISI I/IHI[I/IBI/I,Z[yaHBHOﬁ paGOTBI CTYACHTOB.

5.2 TpeGoBaHusi K NPOrPaMMHOMY 00ecCIiedeHU IO

Jlns mpoBeneHus MPaKTUYECKUX 3aHATHH (CEMUHApOB) CIEUUAIBLHOTO MPOrPaMMHOIO
obecriedeHus Jisi OCBOCHHSI TUCITUTUIUHEI HE TPeOyeTcs.

6 MeToanyeckue peKOMeH AU

6.1 Meroau4yeckne peKoOMeHIalUM ISl PENoAaBaTeJis 0 OPraHu3auumn
00y4eHus

1. IIpn moaroToBke K 3aHATUAM CIEAyeT NpPeaBapUTENbHO MpopaboTaTh MaTepuai
3aHATUS, MPEIYCMOTPEB €r0 MoJady TOYHO B OTBEIEHHOE JUIsl 3TOr0 BpeMs 3aHsTus. Ciexyet
MOJTOTOBUTh HEOOXOJMMBbIE MaTepHalibl — TEOpeTHYEeCKHe CBeleHus, 3aaauu u Ap. llpu
MPOBEICHUM 3aHATHUS CJIEyeT KOHTPOJIUPOBATH MO1auy MaTepHaia U pelieHue 3aJaHui ¢ y4eToM
y4eOHOT0 BpEMEHH, OTBEACHHOTO JJIsl 3aHATHUS.

2. Ilpu mpoBepke pabOT W OTYETOB CIEAYET YYUTHIBATH HE TOJBKO MPABHIBHOCTH
BBIMIOJTHEHMSI 3a/laHui, HO M ONTHUMAaJbHOCTh BBHIOPAHHBIX METOOB pEIIEHUs, MPaBUIHLHOCTH
BBITIOJIHEHUSI BCEX €r0 I11aroB.

6.2 MeToanyeckue yKa3zaHus JJIs1 00y4aIOMIUXCA 10 OCBOCHUIO
AMCUMILTAHBI

I/I3y‘~I€HI/IC AUCHUILIWHBI OCYHIECTBIIACTCA B CTPOI'OM COOTBECTCTBUU C IIGJ'IGBOﬁ yCTaHOBKOI\/’I
B TECHOM B3aHMMOCBSI3U y‘le6HI>IM mraHoM. OCHOBOM TCOpeTH‘IeCKOﬁ NOATOTOBKU CTYACHTOB
SABJIAIOTCA Ay AUTOPHBIC 3aHATHA, CCMUHAPLI 1 IPAKTUKU.
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B npomecce camocTosTenbHOM pabOTHI CTYAEHTHI 3aKPEIUISIIOT M yIIIyOJSIOT 3HAHUS,
MOJTyYEHHBIE BO BpeMs ayIMTOPHBIX 3aHATUH, 10pa0aThIBAIOT KOHCIIEKTHI U 3alUCH, TOTOBSTCS K
HpOMe)KyTO‘-IHOI\/'I arTeCTal, a TAaKXC CaMOCTOATCIBbHO HM3Yy4YalOT OTACIBbHBIC TCMbI y‘Ie6HOI\/JI
POrpPaMMBI.

Ha 3anstusax CTYACHTOB, B TOM YHCJIC MPCANOJAraromux npakTH4ICCKyro ACATCIIbHOCTD,
OCYIIECTBIISIETCS 3aKpEIJICHUE TMOJYYEHHBIX, B TOM YHUCJIE€ U B MPOIECCE CAMOCTOATEIHHON
pabotsbl, 3HaHuil. Ocoboe BHUMaHue oOpalaeTcs Ha pa3BUTHE YMEHUI U HABBIKOB YCTAHOBIICHHS
CBSI3M TMOJIOKEHHUI TEOPUU C MPOPECCUOHANBHOMN EATEIbHOCTHIO Oy IyIIEro CealncTa.

CamocTrosrenbHas pabota OCYIIECTBIIAECTCSA MHIUBUAYAILHO. KonTpons
CaMOCTOSITEIBHON pabOoThl OPraHU3yeTcs B ABYX (popMax:

e CaMOKOHTpPOIIb U CAMOOIICHKA CTY/ICHTA;

e KOHTPOJb CO CTOPOHBI MpeToaaBaTecH (TEKYIUA U TPOMEKYTOUHBIN ).

Texkymui KOHTPOJIb OCYIIECTBIISIETCS HA ayAUTOPHBIX 3aHATHAX, IPOMEKYTOUHBIN
KOHTPOJIb OCYIIIECTBIIICTCS Ha 3a4€TE B MUChbMEHHOM (yCTHOM) hopme.

Kpurepusimu o1ieHKH pe3yIbTaTOB CAMOCTOSTEIBHOM pabOThI CTYIEHTA SBISIOTCS:

e ypOBEHb OCBOEHUS CTYJEHTOM yueOHOr0 MaTepHaa;

e YMCHHA CTYACHTAa HUCIOJB30BATh TCOPCTUUCCKHUC

MPAKTHYECKUX 3a7ay;
c(OpPMHUPOBAHHOCTH KOMITETCHIIHA;
odopmIIeHHe MaTepraja B COOTBETCTBUH C TPEOOBAHUSMH.

S3HAaHUA TIpU  BBIIIOJIHCHUHA

7 @oHJ OLIEHOYHBIX CPEACTB

7.1 MeToAbI KOHTPOJISA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUs

B nportecce o0ydeHuUst HCTIOMB3YIOTCS CIICIYIOIINE OIICHOYHBIE POPMBI CAMOCTOSTSIIEHON
paboThI CTYJICHTOB, OLIEHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M TPOMEKYTOUHBIX
aTTeCTaIlHi:

e DK3aMeEH.

7.2 lllkana u KpUTEPUHU OLCHMBAHUS Pe3yJIbTATOB 00y4eHH s

[lokazarenem olLEeHUMBaHUS KOMIETEHLMH Ha pa3MYHBIX dTanax HX (QOpMHUpPOBAHUS
SBJISIETCA AOCTHXKEHHE 00yUarOIUMUCS IJITAHUPYEMBIX Pe3yJIbTaTOB 00Y4YEeHHUs 10 AUCIUTIIUHE.

Kpurepun oueHuBanus

IToxa3zarean
2 3 4 5

OIIK-8. CnocoGeH pa3pabaTbIBaTh aJIrOPUTMbI U IPOTPaAMMBI, IPUTOJHBIE JUIS
PAKTUYECKOr0 IPUMEHEHUS

HOIIK-8.1. 3naer O6yuarommiic | O0yuarommiicss | OOy4aromuiicss | O0y4aromuiics
OCHOBHEIC o JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET
TEXHOJIOTHH JIEMOHCTPHUPYE | HEMOIHOE YJaCTHIHOC MOJTHOE
CO3JaHMs U T HOJIHOE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHE
BHEPECHUS OTCYTCTBHE CIEQYIOIINX CIEQYIOIINX [ (14% 01117 0.
UHGOPMALMOHHBIX | WU 3HAHUH, 3HAHUH, 3HAHUH,
CHCTEM, CTAaHJAPThl | HEJOCTATOYHO | YKA3aHHBIX B YKa3aHHBIX B yKa3aHHBIX B
yIpaBieHUS e MHJUKATOpax MHJUKATOpax WHJUKaTOpax
JKU3HCHHBIM COOTBETCTBHE | KOMIICTCHIIHIA KOMIICTCHITM KOMIICTCHITHM
LUKIIOM Matepuanry JHCIUIINHEL JHCIUIINHEL JUCIUTLINHEL.
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uH(GOPMaLIMOHHON
CHUCTEMBI.
HOIIK-8.2. Ymeer
MIPOEKTUPOBATH
OJIOK-CXEMBI
aJTOPUTMOB,
OILICHUBATh
MIPOU3BOAUTEIIHLHOC
Th QITOPUTMOB H
3aTpaThl TaMSTH Ha
paboTy anropurma,
pa3pabaTbIBaTh
porpaMMBbl Ha
OCHOBE
CIIPOEKTUPOBAHHOT
0 aJITOpUTMA U
MPOBOAUTH OTIAAKY
IPOTPaMMBI,
MPUMEHSTH METO/IbI
CHUCTEMHOTO
aHanM3a u
MaTeMaTU4eCKOro
MOJIETTUPOBAHUS
npu pa3paboTke U
skcmutyatauuu UC,
MIPOBOJIUTH
CTPYKTYPHBII
aHaJu3,
(bYHKIIMOHATBHBIN
aHaiu3, 00ObEKTHO-
OpPUEHTHUPOBAHHBIN
aHaJU3 UepapxXuu
KJIACCOB.
OCYIIECTBIISATh
OpTraHU3aI[MOHHOE
oOecrnieueHue
BBITIOJTHEHHSI paboT
Ha BCEX CTA/IMSIX U B
mporeccax
YKU3HEHHOTO IHKJIa
nHGOPMaLIMOHHON
CHUCTEMBI.
NOIIK-8.3.
Bnageer HaBbIKamMu
pa3paboTKu
porpamm,
MOCTpOeHUsT  OJIOK-
CXEM alNTOpPUTMOB U
OLICHKHU
MPOU3BOAUTEIILHOC

JMCIIUTUIMHBI
3HAHHI,
YKa3aHHBIX B
WHJIUKaTOpax
KOMIIETEHIIN
JIUCITATIIINHEI.

Honyckarorest
3HAYNUTCILHBIC
OIIINOKH,
MIPOSIBIISIETCS
HEJ0CTATOYHOC
Th 3HAHUM, 110
pAany
IMoKa3aTelei,
oOy4aromuics
HCIBITHIBACT
3HAYNUTCIILHBIC
3aTpyAHCHUS
npu
OTIEPUPOBAHUU
3HAHUSMU [IPU
MX NIEPEHOCEe HA
HOBBIC
CUTYAalLIHH.

Ho

JTOTTY CKaIOTCSI
HE3HAYNUTEIIbH
BIC OIIHUOKH,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHAITUTHICCKUX
oTepanusx.

CB000ogHO
orepupyeT
MPHOOPETEHHBIM
¥ 3HAHUSIMH.

9




TH aJITOPUTMOB,
paboThI c
YHU(PULUPOBAHHBIM
A3BIKOM
BU3YaJbHOIO
MOJIETTUPOBaHUS,
COCTaBJICHUS
IJIaHOBOM 51
OTYETHOU
JOKYMEHTalluu 110
YIPaBIECHUIO
pOeKTaMu
CO3/1aHHusA
UH(POPMAIIMOHHBIX
CHUCTEM Ha CTaaMsX
YKU3HEHHOTO LIMKJIA.

[Ikana olieHWBaHUs PE3yJIbTATOB IPOMEKYTOYHON aTTeCTALlMU U €€ OTMHCAHUE:

DopmMa NPOMeKYTOYHOM aTTecTanuu: TU(pepeHPOBAHHBIN 3a4eT.

[IpomexxyTouHast arrectamus oOydarommuxcs B Gopme auddepeHInpoBaHHOTO 3ayeTa
MPOBOJMUTCS 1O PE3yJIbTaTaM BBITIOJHEHUS BCEX BHUIOB yueOHOW padOThI, MPETYCMOTPEHHBIX
y4eOHBIM IUIAHOM M0 JAaHHOM TUCHUIUIMHE (MOAYNIO), MPU ATOM YUYUTHIBAIOTCS PE3yJbTaThl
TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B TeueHHe ceMmecTpa. OlEeHKa CTeNeHW IOCTHKEHUs
00yJaroNMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUCHHsI TI0 JUCHHUTIINHE (MOIYIIIO) TIPOBOIUTCS
Mperno/iaBaTesieM, BeAYIIUM 3aHITHs MO JTUCUUIUIMHE (MOAYJII0) METOJAOM SKCIEPTHON OIICHKH.
[To wtoram mnpoMeEXyTOUHOM aTTecTalluu MO AMCHUUIUIMHE (MOIYJI0) BBICTABISETCS OICHKA
COTIUYHOY, «XOPOIIOY», KYJOBIECTBOPUTEIHLHO» WU «HEYOBICTBOPUTEIHLHOY.

K mpomexyTouHoil aTTecTaluy 10MyCKarTCs TOJIBKO CTYACHTHI, BHITOIHUBIINE BCE BUIbI
4yeOHOW paboThl, MPEAYCMOTPEHHBIE paboyell MporpaMMoil 1o TUCIUIUIMHE.
IlIkaja oneHUBaHUsA Onucanue
OTtnnyHO Cpennee 3HaueHue AJis Bcex GOPMUPYEMBIX HA MOMEHT ITPOBEICHUS
aTTeCTAllMM YPOBHEM KOMIIETEHUHUW — 5. BBINOJHEHBI BCE BUIBI
y4eOHON pPabOThI, MPEAYCMOTPEHHBIE Y4eOHBIM TIaHOM. CTyIEHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHWH, yMEHH, HaBBIKOB
MIPUBEICHHBIM B TabIUIax MOKa3aTesen, OTepUpyeT
MPUOOPETEHHBIMH 3HAHUSMU, YMEHUSIMU, HaBbIKAMU, IPUMEHSIET UX
B CHUTYyallMsAX TOBBIMICHHONW CJIOXXHOCTH. [Ipu 3TOM MOTryT OBITH
JIOTIYIIEHbl HE3HAUUTENbHBIE OMIMOKH, HETOYHOCTH, 3aTPyAHECHUS
IpU aHAJUTHUYECKUX OIEpalUsaX, NEePeHOCe 3HAHUN M yMEHHH Ha
HOBBIC, HECTAHIAPTHBIC CUTYAITHH.
Xopomro Cpennee 3HaueHue AJis Bcex GOPMUPYEMBIX HA MOMEHT ITPOBEICHUS
aTTecTallid YpOBHEW KommeTeHUud — 4. BbImonHeHbl Bce BB
y4eOHON pPabOThI, MPEAYCMOTPEHHBIE Y4eOHBIM TIaHOM. CTYIEHT
JEMOHCTPHUPYET HEMOJIHOE, MPaBWIBHOE COOTBETCTBUE 3HAHMIA,
YMEHHM, HaBBIKOB NPUBEIACHHBIM B TaONMIAX MOKa3aTesed, Jnubo
€CJIM TIPH STOM OBLITU AONYIIEHBI 2-3 HECYIIECTBEHHBIEC OIMIMOKH.
Y 10BIETBOPUTEIILHO Cpennee 3HaueHue AJis Bcex GOPMUPYEMBIX HA MOMEHT ITPOBEICHUS
aTTecTallid YpOBHEW KommeTeHUud — 3. BbimonHeHbl Bce BB
y4eOHON PabOThI, MPEAYCMOTpPEHHBIE Y4eOHBIM T1aHOM. CTyIEHT
JEMOHCTPHPYET COOTBETCTBHME 3HAaHWUH, B KOTOPOM OCBEIIEHA
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OCHOBHas, HanOojiee Ba)KHAs 4YacTh Marcepuaia, HO IIPU 3TOM
J0nyHIi€Ha OJJHa 3HAYHUTCIbHAasA omuOKa WM HETOYHOCTb.

HeynosnerBopurensno | He mOCTUTHYTO MOpPOroBOo€ 3HAUYE€HHUE XOTS ObI JIJIsi OJHOTO YPOBHSI

(hopmMupyeMbIx Ha MOMEHT MIPOBEACHUS aTTecTaluu
KoMmIieTeHIi. He BbIONIHEH oauH Wiu Ooyiee BUIOB y4eOHOM
paboThl, TPEOyCMOTPEHHBIX  yuyeOHBIM  TuiaHoM.  CTyaeHt
JIEMOHCTPHUPYET HEIMOIHOE COOTBETCTBUE 3HAHUW, YMEHUI, HABBIKOB
NpUBEJACHHBIM B Tabnmumax  mokaszaTeled,  JOMyCKaloTcs
3HAYUTENbHBIC OMIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHHMA, YMCHHIA,
HAaBBIKOB I10 PsIy NTOKA3aTeNIel, CTYIEHT UCIIBIThIBAET 3HAUUTEIIbHBIC
3aTpyAHEHUS] MPU ONEPUPOBAHUU 3HAHUSMH U YMEHUSIMH TPU UX
IIEPEHOCE Ha HOBBIE CUTYAIUH.

7.3 OueHOYHBIE CPeaCcTBA

7.3.1 Boripochl K IK3aMeHY

N~

SNk

~

10
11

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

[lonsTHe pacnpelneneHHbIX CUCTEM M HMX OTJIMYME OT LEHTPaIu30BaHHBIX. [Ipumepsl
pacIpeeIeHHbIX CUCTEM.

YcrpoiicTBo  pacnpeneneHHbIX — (aimoBeix  cucteM. IIpoTokosbl  moctyma |
MacITabupPyeMOCTb.

Pacnpenenennsie 6a3pl qanHbIX. CTPYKTYpa, MapayienbHas 00paboTka 1 0COOEHHOCTH.
[Tapagurma MapReduce. [Ipumenenne u mpruMepbl UCTIOJIB30BAHUS.

ANTOpUTMBI pactpe/leIEeHHON COPTUPOBKU. Pacnipeiesnienne JaHHbIX 110 y37aM.

Mertonpl napanienbHOro BBINOIHEHUS 3aJad M MacliTabUpoBaHME Ha OOJbILIOE
KOJINYECTBO y3J10B. [IpoGiieMbl n orpaHUYEHHUS.

HNHcTpyMeHTHI M (PpeMBOPKH 11 pPabOTHI C pacipeAeIeHHBIMU CUCTEMaMH.
be3omacHOCT M HAAEKHOCTb PACIpPENEICHHBIX CHUCTEM. MeXaHW3MBbl pEIUIMKAlUU U
JOCTYITHOCTD JAHHBIX.

[Momxomp! K 06€CIeYeHNI0 OTKA30yCTOWYMBOCTH B PACIIPE/ICIIEHHBIX CUCTEMAX.

. Knaccugukanus napanienabHbIX BEIYUCIUTEIBHBIX CUCTEM.
. [MapannenbHple aNropuTMbl W HMX aHaimu3. MeToabl OIEHKH 3(PPEKTUBHOCTH

napajuleNbHBIX allTOPUTMOB.

MopenupoBaHue U aHAJIN3 MapauIeIbHBIX TporpaMM. OCHOBHBIE POOIEMbI U METOIBI UX
pelieHus.

Bba3oBble MPUHIUIIBI TOCTPOCHUS NTAPAIIICIIBHBIX aJTOPUTMOB JIi MHOTOIPOIIECCOPHBIX
cucteM. MeToJ1 1€KOMITO3UIIUHU TaHHBIX.

Metoa nekoMmo3uiun 3aaa4. [Ipumeps! napasuieNbHbIX AITOPUTMOB Ha OCHOBE JAHHOTO
MeTo/a.

Pacnpenenennblie (aiioBbie CHCTEMBI: OCHOBHBIE APXUTEKTYPBI M IPHUHLUIIBI PAOOTHI.
Pacnpenenennoe XxpaHeHue JaHHBIX ¢ UCNOab30BaHueM NoSQL-cucreM.
Pacnpenenennoe xpaHeHue JaHHBIX B cucTeMax Ha ocHoBe BigTable.

Pacnipenenennoe xpaHeHue B cuctemMax, ocHoBaHHBIX Ha Cassandra.

Pacnpenenennoe xpaneHue u 00paboOTKa TaHHBIX ¢ Hcnosb3oBaHrueM Hadoop.
Hcnonp3oBanue Redis B pacipeneneHHOM XpaHEHUN JaHHBIX.

TexHoJ0THM pacipeaesieHHOro XpaHeHus: 1 00padoTku AaHHBIX B Riak.

OOGecrneuenue 6€30MaCHOCTH PACTIPEEICHHBIX CUCTEM XpaHEHUsS JaHHBIX: MPOOJIEMbl U
pereHwus.

Pe3epBHOE KONMHMpPOBaHHME W BOCCTAHOBJICHHE DACIPEACNEHHBIX NAaHHBIX: MOIXOIbl U
UHCTPYMEHTBHI.
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7.3.2 TunoBbie NpaKTUYECKHE 3aaAHUS

SN

10.

Pa3paboraiiTe mapamieabHbii AITOPUTM U IPOTPAMMY JAJIsL PELLIEHUS 3a7a4ul COPTUPOBKU

N 4ucen ¢ UCIOIL30BaHUEM METOAA pacHpeACJICHHBIX CPEU.

Peanu3yiite mpocToi anropuT™ napajuieIbHOW 00paOOTKH JTS BRITIOTHEHUS 331291

CYMMHUPOBAHHS 3JICMCHTOB MAaCCHUBaA.

PazpaboraiiTe mporpammy st mapauieIbHON 00pabOTKH CIIHMCKA C UCTIOJIb30BaHUEM

MHOT'OITIOTOYHOCTH.

Hanummure nporpaMmy 1715 pactpeieieH st Harpy3Ku MKy HECKOJIbKUMU
BBIYMCIIUTEIbHBIMU y3J71aMU IIPU PELICHUU CIIOKHOM BBIUUCIUTEIBHON 3a0auH.
Peanuzyiite anropuT™m napajuieIbHOTO TIOUCKA B pacipeiesIeHHOM 0a3e TaHHbBIX.
Pa3paboraiiTe anropuTm u nporpamMmy napasieabHoi o0paboTku rpados.
PazpaboraiiTe u peannzyite anropuT™M napaieaIbHON padoThl ¢ daiiiamMu B
pacmpeseneHHou (aiinoBoii cucteme.

Peanu3yiite cuctemMy K31IMpPOBaHUS JAHHBIX C UCIIOJIb30BAaHUEM MapalIeIbHbBIX
BBIYMCIICHUM.

Pazpaboraiite cucteMy napauienbHO 00padOTKU 3aMpoCcoB K 0a3e TaHHBIX C
MCIIOJIb30BAHNEM HECKOJIBKUX BBIYMCIUTENBHBIX Y3JI0B.

Peanmsyiite mporpammy, KoTopasi OyIeT BBIIOIHATh apaJjiebHyI0 00padoTKy
M300paXKeHHI ¢ UCTIOIB30BaHUEM TpadUIECKUX MPOIECCOPOB.
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