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1 HeJII/I, 3ala'vi U IVIAHUPYEMBIC PE3YyJdbTaTbl oﬁyqunﬂ o AMCIOMIIJIMHE

Henp u3yyeHus: AUCHUIUIMHBI — H3YYCHHE MPUHIUIOB W TEXHOJOTHUM MOCTPOCHUS
pacmpeieieHHbIX CHCTEM; 3HAKOMCTBO C Pa3IMYHBIMU KJIACCAMH PACHpPEEICHHBIX CUCTEM U
NPWIOKEHUH; TMOJNy4YeHHE MPAKTHUYECKHX HAaBBIKOB  Pa3palOTKH  pacrpeaesieHHBIX
MIPUIIOKEHUH.

OOyuenue mo aucuuiuinHe «MeToabl pacnpefeNEéHHOTO XpPaHEHUsS W HapajlielIbHOU

00pabOTKM JaHHBIX» HANpaBiIeHO Ha (opMupoBaHHE Yy OOydYaIOIIMXCA  CIETYIOIINX

KOMIIETCHIINH:

Kon n HamMeHoBaHHe KOMIIETEHITHIA

HNHaukaTopsl 10CTHKEHUST KOMIIETEH U

OIIK-8. Criocob6en pa3pabaThiBaTh
QITOPUTMBI U TIPOTPAMMBI, TIPUTOIHBIC IS
HPaKTUYECKOTI0 MPUMEHEHUS

HMOIIK-8.1. 3HaeT OCHOBHBIE TEXHOJIOTUN
CO37IaHUs U BHEJIPEHUST NH(DOPMAITMOHHBIX
CUCTEM, CTaHAAPThI YIIPABICHUS KU3HEHHBIM

LUKJIOM UH()OPMALIMOHHOW CUCTEMBI.
HOIIK-8.2. YMeeT npoeKTHpoBaTh OJI0K-
CXEMBbI aJITOPUTMOB, OLIEHUBATh
IIPOM3BOIUTENBHOCTh AJITOPUTMOB U 3aTPaThl
naMsTH Ha paboTy aaropurMa,
pa3pabaTbIBaTh IPOrpaMMbl Ha OCHOBE
CIPOEKTUPOBAHHOI'O AJIFOPUTMA U IIPOBOAUTD
OTJIAJKy IPOrpaMMBbl, IPUMEHATh METO/IbI
CUCTEMHOI'0 aHaJIN3a U MaTEMaTHYECKOI 0
MO/JIEJIMPOBAHUS NIPH pa3paboTKe U
skcruryaranuu MC, npoBOIUTE CTPYKTYpPHBIH
aHau3, QyHKIMOHAIBHBIA aHAU3,
00BEKTHO-OPUEHTHPOBAHHBIN aHATN3
HEepapXUM KJIACCOB. OCYILIECTBIATh
OpraHMU3alIOHHOE 00€CTIeYeHNE BBIITOJHEHUS
paloT Ha Bcex CTaAMAX U B Ipoleccax
KM3HEHHOTO LIUKJIa WH(OPMAITMOHHON
CHCTEMBI.

NOIIK-8.3. Bnaneer HaBbIKaMH pa3pabOTKu
IporpamMM, OCTPOEHUs OJIOK-CXeM
QJITOPUTMOB U OLIEHKH MPOU3BOJAUTEIBLHOCTH
aJITOPUTMOB, PA0OTHI ¢ YHUDUIIMPOBAHHBIM
S3BIKOM BHU3YaJIbHOI'O MOJIETTUPOBAHUS,
COCTaBJICHUS MJIAHOBOM U OTYETHOM
JOKYMEHTAIUH 110 YIIPaBICHUIO POEKTaMHU
co3JlaHus HH(OPMAIIMOHHBIX CHCTEM Ha
CTa/IUAX J)KU3HEHHOT'O IIUKJIA.

B nporiecce ocBoeHust 06pa3zoBaTeabHOI MPOrpaMMbl JaHHbIE KOMIIETEHIMH, B TOM YHCIIe
UX OTJEJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS IOATAIHO B XOJ€ OCBOCHHS OOydaroIUMUCS
JUCLHUIUIMH (MOJyJIei ), IPaKTUK B COOTBETCTBUH € Y4EOHBIM INIAHOM M KaJICHIAPHBIM I'pauKoM
y4eOHOro Inpoiecca.

2 MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

HucuurnnuHa  OTHOCUTCS K 0a3oBOM OCHOBHOHM  TIpodeCCHOHATHHON

o0pa3oBaTesbHON NPOrpaMMbl OakaiaBpHara.

qacTHu



CIEAYIOIUMH AUCUUIUTMHAMU U nipakTukamu OIIOIT:

I[I/ICLII/IHJII/IHa B3aMMOCBs3aHa JI

e SI3BIKM IPOrpaMMHUPOBAHHUS.

O6H_[a${ TPYAOCMKOCTE JUCHUIINIMHBI COCTaBJIACT 3 3a4yeTHBIX CAUHUIbI, T.C.

OTrM4YCCKH

n

3 CTpyKTypa M copep:KaHHe U CHUILTUHBI

COACPKATCIBHO-MCTOAUYCCKHU

co

108

aKaJeMUYeCKHX 4YacoB (M3 HUX 54 yaca — caMmocTosiTenbHas paboTa CTyIeHTOB M 54 uaca —
ayJIMTOPHBIC 3AHSTUS).
Pazgenbl AMCHUIUIMHBI U3YYaIOTCS B IIECTOM CEMeCTpe O0y4eHHUs], T.€. Ha TPEThEM Kypce.
®opma KoHTpoJIs — TudHepeHIIMPOBAHHBIN 3a4eT.

3.1 Buapl yueOHoii padoThI U TPY/10€MKOCTH

(mo ¢popmam 00y4eHuU)

3.1.1 Oynas dhopma oOydeHus

Ne Bua yueOHoii padoThl Koauuecrso Cemecrper
n/n 4acoB 6
1 | AyauTopHblie 3aHSITHS 54 54
B ToMm umcrne:
1.1 | Jlexuunu
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS
1.3 | JIabopaTopHble 3aHATHS 54 54
2 | CamocTosiTe/IbHasI padoTa 54 54
3 | [IpomeskyToYHAas aTTECTALUS
JudbdepeHnmpoBaHHbIi 3a4eT Hud.3auer
Uroro: 108 108

3.2 TeMaTH4eCKHUii MJIAH U3YYeHHUS T CHUTLTAHBI

(mo ¢popmam oOydeHus)

3.2.1 Ounas popma oOydeHUs

TpynoemkocTb, yac

AyauTopHasi padora

C i Camoc
Ne Paznennl/TeMbl eMHH/ap Jlabopa PaKT | rosre
n/n MM CHUTITHHBI Beero | Jlex | 0 lropmmre| Mo K? | abnas
[IPaKTAYE i
1107071 p 3aHSITH pador
cKHe . IMOJTOT a
3aHATHA OBKa
1 Brenenue B pacnpeieieHHbIE CUCTEMBI 28 14 14
2 Pacnipenenennsie (aitioBbie CUCTEMBI 28 14 14
3 ba3bl naHHbIX U MapasienbHas 28 14 14
00paboTKa JaHHBIX




4 MapReduce u npyrue mapaurmel 24 12 12

Hroro 108 54 54
3.3 ConepxaHue TUCHUITHHBI

1. Bgenenue B pacmpeneneHHble cuctembl. OmnpesesieHue paclpeiesieHHbIX CUCTEM, HUX
OTJIMYUS OT LIEHTPATU30BAHHBIX CUCTEM, IIPUMEPHI PACIIPEICIICHHBIX CUCTEM.

2. Pacnpenenennbie (aiinoBbie cucTembl. OpraHuzamnusi paclpeeiCHHBIX (ailIoBBIX
CHCTEM, POTOKOJIbI, UCIIOIb3yEeMbIE /Ul JOCTYIA K JaHHBIM, MacIITaOUPyeMOCTb.

3. ba3bl maHHBIX W NapauieabHas o0paboTka JaHHBIX. PacnpeneneHHbie 0a3bl JaHHBIX, UX
CTPYKTYpa U OCOOEHHOCTH, MapaJijiesbHas 00paboTKa 3arpocoB K 6a3zaM JJaHHbIX.

4. MapReduce u npyrue napaagurmel. OcHoBBI TapaaurMel MapReduce, ee npumeHenue ams
napauiesnbHoi 00paboTk OONBIIMX 00BEMOB JAHHBIX, JPYTUE HMapaaurmsl (HarpuMep,
DryadLINQ, Spark).

5. ANropuTMBI pacrpeeNeHHOW COPTUPOBKUM M pacHpeeNieHHs AaHHBIX. AJITOPUTMBI
COpPTUPOBKH, paclpeiesieHHbIE aIrOPUTMBI JIsl pa30MEeHUs TaHHBIX HAa HECKOJIBKO Y3JIOB.

6. IlapannenbHoe BBINOJIHEHHE 3aJad W MaclITaOUpyeMocTb. MeToJbl MapajuielnbHOrOo
BBIMIOJIHEHMS 3a/ay, MaclITaOupoBaHME MPWIOKEHUH Ha OOJIbLIOE YHCIO Y3JIOB,
npoOJIeMbl U OTPaHUYEHUS.

7. WHcTpyMeHTHI U1l pabOThI € paclpeeIeHHbIMUA CUCTEMAMH.

8. O030p MHCTPYMEHTOB U (HPEHMBOPKOB JUIsl pabOTHI C PACHpPECICHHBIMU CHUCTEMaMHU
(Apache Hadoop, Apache Spark, Apache Flink, etc.).

9. be3omacHocTh M OTKa30ycTOMuMBOCTh. ObecreueHue O€30MaCHOCTH M HAAEKHOCTH
pacmpesielIeHHbIX CHCTeM, MEXaHH3Mbl pEIUIMKAlUU  JAHHBIX, TPOTOKOJBI IS
o0ecrieyeHus JOCTYITHOCTH JaHHbIX.

10. IpakT4eckne MPOEKTHI U J1abopaTopHbIe padoThl. PazpaboTka M peamu3alyisi MpOEKTOB
no o0paboTKE W XpaHEHWIO JAaHHBIX B pACMpEle]CHHBIX CHUCTEMax, IPOBEICHHE
7abopaTOpHBIX PAbOT Il M3yYEeHHUS] OCOOEHHOCTEH paboOThI € paclpeeIeHHBIMU
JTAHHBIMU.

4  YyeOHO-MeTOaAMYECKOE U HH(OPMAIUOHHOE OOecreyeHune

4.1 OcHoBHasi IuTEpaTypa

1. ba6uues, C. JI. Pacnpenenennslie cucteMsl : yueObHoe mocobue st By3oB / C. JI.
babuues, K. A. KonskoB. — Mocksa : U3parensctBo FOpaiit, 2023. — 507 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-11380-8. — TekcT : 25eKTpOHHBIH //
OobpazoBaTenbHas matdopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/518274

4.2 JlonoTHUTEIbHAA JIUTEPaTypa

1. T'acanos, 2. D. MHTEmIeKTyanbHble CUCTEMBI. Teopust XpaHEHHs U MIOUCKa

uHpopManuy : yaeOHUK [Tt By30B / D. J. ['acanos, B. b. KynpsiBues. — 2-e u3.,
ucrp. u non. — Mocksa : U3gatensctBo Opaiit, 2023. — 271 c. — (Bwicmiee
obpazopanue). — ISBN 978-5-534-08684-3. — TekcT : 2JIeKTpOHHBIH //
O0pazoBarenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513151



https://urait.ru/bcode/518274
https://urait.ru/bcode/513151

5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

5.1 TpeGoBanusi K 000PYIOBAHHMIO U TOMEIICHUIO [IJISI 3AHATHH

[TpakTrueckue 3aHATHS (CEMHHApBl) U CaMOCTOATENbHas paboTa CTYAEHTOB JOJDKHA
IIPOBOAMUTHCA B  CIIELMAJIU3UPOBAHHBIX AyJUTOPUAX C KOMIUIEKTOM MYJbTUMEAUMHOIO
00opyAOBaHUs W/MIM JOCKOW JUIsl 3amucedt mMatepuainoB. Uucio pabouux MeCT B ayJAUTOpUHU
JIOJDKHO OBITh IOCTATOYHBIM JUIsl 0OeCIieueH s UHAMBUYaIbHON paboThl CTYIEHTOB.

5.2 TpeOoBaHus K IPOrPaMMHOMY 00eCIeYeHH IO

Jns mpoBeleHHs NMPAaKTHYECKUX 3aHATUI (CEMHHAPOB) CHEHUAIBHOTO MPOTrPAMMHOTO
oOecrieueHHs 1Jis1 OCBOCHUS AUCLUUILUINHBI HE TpeOyeTcs.

6 MeTtoanueckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHAalUM JJIS IPenogaBaTeis 0 OpraHu3anuu
00y4eHuUs

1. [Ipy moAroToBKE K 3aHATUAM CJIEAyeT NPEJBApUTEIbHO IMpopadboTaTh MaTepual
3aHATHS, IPEAYCMOTPEB €r0 MoJadyy TOYHO B OTBEAECHHOE AJIA 3TOro Bpems 3aHAtus. Ciemyer
MNOJrOTOBUTh HEOOXOJMMBbIE MaTepHalibl — TEOPETUYECKHE CBeleHus, 3aaauu u Ap. llpu
IIPOBEACHUM 3aHATUSA CIIEyeT KOHTPOJIMPOBATH I101a4y MaTepralla U pelIeHue 3aJaHui C y4eToM
y4eOHOr0 BpEMEHU, OTBECHHOIO JJIsl 3aHATHUS.

2. Ilpu mpoBepke pabOT M OTYETOB CJENyeT YUYUThIBATh HE TOJBKO IPABUIBHOCTD
BBIMIOJIHEHMSI 3a/laHui, HO M ONTHMAaJbHOCTh BBIOPAHHBIX METOJOB pEIIEHUs, MPaBUIHHOCTH
BBIIIOJIHEHUS BCEX €0 I11aroB.

6.2 MeToauueckune yKkazaHusi JAJs 00y4aIOMIMXCsI 0 OCBOEHUIO
AUCHUTITHHBI

N3yuenne nucUUIUIMHBI OCYIIECTBIISIETCS B CTPOTOM COOTBETCTBHH C 1I€JIEBOM YCTaHOBKOM
B TECHOW B3aMMOCBSI3M yueOHBIM IuTaHOM. OCHOBOM TEOPETHUECKON MOITOTOBKH CTYAECHTOB
SIBIISTFOTCS 2y IUTOPHBIC 3aHITHSI, CEMUHAPHI M IPAKTHUKH.

B npomecce camocTosTenbHON pabOThl CTYIAEHTHI 3aKPEIUIAIOT U yriayOJsioT 3HaHUS,
MIOJTYYSHHBIE BO BPEMs Ay TUTOPHBIX 3aHATHHA, J0pa0aTHIBAIOT KOHCIIEKTHI U 3aIIHCH, TOTOBSATCS K
MIPOMEXKYTOUYHOI aTTeCcTallid, a TAaKKe€ CaMOCTOSATENIbHO HM3Y4yaloT OTAEIbHBbIE TEMbl yueOHOU
POTPaMMBI.

Ha 3aHsATUSAX CTYy/J€HTOB, B TOM YHCJIE MPEANOIaraloiux MNpakTUYeCKyl0 J1eSTeIbHOCTb,
OCYIIECTBIIIETCS 3aKPEIJICHUE MOJIYYEHHBIX, B TOM YHUCJIE U B IPOILIECCE CaMOCTOSATEIbHON
paboTsl, 3HaHuil. Ocoboe BHUMaHKe oOpaliaeTcs Ha pa3BUTHE YMEHUN U HaBBIKOB YCTAHOBIICHUS
CBSI3U TIOJIOKEHUHN TEOPUH C TPOPECCHOHATBHON IEATEIbHOCTHIO OYAyIIEro CIenrualnucTa.

CamocTosTenbHas paborta OCYIIECTBIISICTCS WHMBHUIYyaJIbHO. KonTponb
CaMOCTOSITENIbHOW PabOThI OpraHn3yeTcs B ABYX (popmax:

e CaMOKOHTpPOIIb U CAMOOIICHKA CTY/ICHTA;

e KOHTPOJb CO CTOPOHBI MpernoaBaTescH (TEKYIUi U MPOMEXKYTOUHBIN).

Texymuid KOHTPOJb OCYIIECTBISETCS HAa AayIJUTOPHBIX 3aHATHSAX, MPOMEXKYTOUHBIN
KOHTPOJIb OCYIIIECTBIISIETCS HA 3a4€TE B MUChbMEHHOM (yCTHOI) popme.

KputepusMu olleHKH pe3yIbTaTOB CaMOCTOSTENILHON pabOThI CTYIEHTA SIBISIFOTCS:

e yYpOBEHb OCBOEHUS CTYJEHTOM yueOHOro MaTepuara;

e yMEHHS CTyJIEHTa UCMOJb30BaTh TEOPETHUUECKHE 3HAHUS TIPU  BBINOJHEHUU

NPaKTUYECKHX 3a/1aY;



e c(HopMHPOBAHHOCTH KOMIICTECHIINN;
e odopmieHue MaTepraia B COOTBETCTBUU C TPECOOBAHHSIMHU.

7 oHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTAaTOB 00y4eHus!

B npouiecce o0yueHust HCHOIb3YIOTCS CIEAYIONINE OLIEHOUYHbIE POPMBI CAMOCTOSTENILHOMN
paboThI CTYJICHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS YCIEBAEMOCTH M ITPOMEKYTOUHBIX

aTTECTALlUN:

o nuddepeHpOBaHHBIN 3aUeT.

7.2 lllkana u KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHH s

[Tokazarenem oOlLEHMBAaHUS KOMIETEHLUMH Ha pa3IUYHbIX dTanax ux (GopMupoBaHUS
SBJISICTCA JOCTIKEHHE 00yUaIOIMMUCS IJIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHUs 10 AUCHUIIIUHE.

Kpurtepun ouennBanus

0 aJNropuT™Ma u
IIPOBOAMTH OTIAAKY
IIPOrpPaMMBlI,

IIPUMEHATH METOIbI

UX IIEPEHOCe Ha
HOBBIE
CUTYyalUH.

Iloka3zarennb
2 3 4 5

OIIK-8. CniocobeH pa3pabaThiBaTh aITOPUTMBI U TPOTPAMMBI, IPUTOIHBIE JIJIS
MPaKTUYECKOTO MPUMEHEHHS
NOIIK-8.1. 3naer O6yuarommiic | O0yuarommiicss | OOy4arormuiicss | OO0ydarommiics
OCHOBHbBIE A JEMOHCTPUPYET | AEMOHCTPUPYET | TEMOHCTPHUPYET
TEXHOJIOTUH JEMOHCTPHPYE | HEMOJIHOE YaCTUYHOE MIOJIHOE
CO3JIaHUS U T MOJIHOE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
BHEJIPEHUS OTCYTCTBHE CJIEIYIOIINX CJIEIYIOIINX CJEYIOIINX
WH(POPMAIMOHHBIX | WIIH 3HAHUIA, 3HAHUIA, 3HAHHH,
CHUCTEM, CTaHAApThl | HEAOCTATOYHO | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
yIpaBiIeHUS e WHJIUKATOpax WHJIUKATOpax WHJUKAaTOpax
JKU3HEHHBIM COOTBETCTBUE | KOMIIETCHIUI KOMIETECHIINN KOMIIETEHIINI
LUKIIOM Marepuaty JTUCLUTIIUHBI. JTUCHUTIIUHBI. JUCLHUTLITAHBI.
uHbOpMalMOHHON | AucuuIUinHbl | [lomyckatores Ho CBo6o1HO
CHUCTEMBI. 3HaHUM, 3HAUUTENbHBIE | JIOIYCKAIOTCS OnepupyeT
NOIIK-8.2. YmeeT | yKa3aHHBIX B OLIMOKH, HE3HAYUTENIbH | PUOOPETEHHBIM
MIPOEKTUPOBATH WHJUKATOpax | MpOSBISIETCS bI€ OIIUOKH, Y 3HAHUSIMU.
0JIOK-CXEMBI KOMIIETEHIIMI | HEAOCTATOYHOC | HETOYHOCTH,
aJITOPUTMOB, JUCUUILIMHBIL. | Th 3HAHUH, MO 3aTpyAHEHUS
OIICHUBATH pamy npu
MIPOU3BOJIUTENBHOC MoKa3aTeJei, AHATTUTHYECKUX
Th aJITOPUTMOB U oOydJaronuiicss | omeparnmsx.
3aTpaThl NaMsATH Ha UCIIBITHIBAET
paboTy anroputma, 3HAYUTEIbHBIE
pa3pabaThiBaTh 3aTpyAHEHUS
porpamMMBbl Ha npu
OCHOBE ONepUpPOBAHUU
CIIPOEKTUPOBAHHOT 3HAHUSMU IIPU




CUCTEMHOTO
aHayM3a u
MaTEeMaTHYeCKOT0
MOJIETTUPOBAHUS
npu pa3paboTke U
skcrutyataruu UC,
POBOJUTH
CTPYKTYPHBII
aHanus,
(GyHKIIMOHAIbHBIN
aHaln3, 00bEKTHO-
OPHUEHTHPOBAHHBIN
aHaJIu3 Uepapxuu
KJIACCOB.
OCYLIECTBIIATH
OpraHU3al[MOHHOE
o0ecrieueHue
BBITIOJIHEHUSI paboT
Ha BCEX CTaIUAX U B
nporueccax
KU3HEHHOTO LIUKJIa
nH(GOpPMallMOHHON
CUCTEMBI.
NOIIK-8.3.
Bnaneer HaBbIKamu
pa3paboTKu
IporpaMmM,
MOCTpoeHus  OJIOK-
CXEM JITOPUTMOB U
OLICHKHU
IIPOU3BOJUTEIBHOC
TH QITOPUTMOB,
paboThI c
YHUPUIIUPOBAHHBIM
SI3BIKOM
BU3YaJIbHOTO
MO/JICJINPOBAHMS,
COCTaBJICHUS
IIJIaHOBOM u
OTYETHOU
JOKYMEHTAllUN 10
YIpaBIEHUIO
MpOeKTaMu
CO3aHUs
UH(GOPMaIIMOHHBIX
CUCTEM Ha CTaJMsIX
YKU3HEHHOTO IIMKJIA.

[IIxana oneHNBaHUs PE3yJIHTATOB IPOMEKYTOYHON aTTECTALMU U €€ ONKMCAHUE:

dopma NpoMeKyTOUHOM aTTecTannu: Tu(depeHuPOBAHHBIN 3a4eT.

[Mpomexytounas arrecranus oOydaromuxcst B (opme AuQGEepeHIMPOBAHHOTO 3a4eTa
MPOBOAMUTCA TO PE3yJbTaTaM BBIMOJHEHUS BCEX BHUJIOB y4eOHOW paboOThl, MPeayCMOTPEHHBIX



y4eOHBIM IUIAHOM MO JaHHOW NIUCIMIUIMHE (MOJAYIIO), MPHU 3TOM YUUTHIBAIOTCS PE3yJIbTATHI
TEKyIIEro KOHTPOJS YCIIEBAEMOCTH B TeueHHe cemecTpa. OneHKa CTeNneHW IOCTHKEHUS
00y4aromuMHUCs TIAHUPYEMBIX PE3yJIbTaTOB O0YUYEHHS MO JUCLHUIUIMHE (MOJYIIIO) TMPOBOAUTCS
IpenojaBaTeseM, BEAYIIMM 3aHATHS 110 TUCLMIUIMHE (MOAYII0) METOAOM 3KCIIEPTHOM OLIEHKH.
ITo uToram npoMEXKyTOUHOM aTTecTalluy IO AUCLUUIUIMHE (MOAYJI0) BBICTABISETCS OLICHKA
«OTJIIMYHO», «XOPOILIO0», «yJOBIECTBOPUTEIILHO» UM «HEYIOBIECTBOPUTEIBHOY.

K mpome:xyTo4HOM aTTeCTalMy JOILY CKatOTCs TOJIBKO CTYICHTHI, BHIITOJIHUBIINE BCE BUJIBI
4yeOHOM paboThl, MPeAYCMOTPEHHBIE paboyel NporpaMMoil o JUCLUILUIMHE.
IlIkaj1a oueHUBaHUsA Onucanue
OmimyHO Cpennee 3HaueHue Ui BceX HOPMUPYEMbIX HA MOMEHT IIPOBEICHHUS
aTTeCTalMd YpPOBHEH KOMIIETEHUHMH — 5. BBINOIHEHBI BCE BUJBI
yueOHOIl paloThl, IpeayCMOTpEeHHbIe Y4eOHbIM IIaHOM. CTyneHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHMM, YMEHUN, HaBBIKOB
IIPUBEICHHBIM B TabIUIax IIOKa3aTeIeH, OIepupyeT
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSET UX
B CHUTYyalUsAX MOBBIIIEHHON cioxHOCTH. Ilpu 3TomM Moryt ObITH
JIOMYIIEHBl HE3HAYMTENbHbIE OUIMOKH, HETOYHOCTH, 3aTpPyIHEHHS
IIPU AHAJIUTUYECKUX OIEpalUsAX, NEPEHOCE 3HAHUM M yMEHMH Ha
HOBBIE, HECTAHAAPTHBIC CUTYALIMH.
Xopouio Cpennee 3HaueHue /Ui BceX (HOPMUPYEMbIX HA MOMEHT IPOBEICHHUS
aTTecTallud YpOBHEW KommeTeHUud — 4. BpInonHeHbl Bce BUABI
yueOHO#l palboThl, MpeayCMOTpEeHHbIe Y4eOHbIM mIaHoM. CTyneHT
JEMOHCTPUPYET HEIMOJIHOE, NPABUIBHOE COOTBETCTBUE 3HAHUMU,
YMEHUH, HaBBIKOB NPUBEACHHBIM B TabiuIax MoKaszarenei, aubo
€CJIM ITPU 3TOM OBLIM IONYIIEHbI 2-3 HECYIIECTBEHHbIE OIIMOKH.
Y 10BIIETBOPUTEIILHO Cpennee 3HaueHHe Ui BceX (HOPMUPYEMBIX HA MOMEHT MPOBECHHUS
aTTeCTallMl YpPOBHEH KOMIIETEHIHA — 3. BBINOIHEHBI BCE BHJBI
yueOHO#l paloThl, MpeayCMOTpEeHHbIe Yy4eOHbIM IIaHOM. CTyaeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAaHMI, B KOTOPOM OCBELIEHA
OCHOBHas, HauOojiee BakHAs YacThb MaTepuana, HO IpPH OSTOM
JIOTIYIIEHA OJIHA 3HAYMTEeIbHAsl OIMOKA WJIM HETOYHOCTb.
HeynosnerBopurensHo | He 1ocTurHyTo moporoBoe 3HaueHUE XOTsI ObI JJIi OJHOTO YPOBHS
(hopMupyeMbIX Ha MOMEHT IIPOBEICHUS aTTecTaluu
komnereHuii. He BbImomHeH onuH miamM Oosee BHUIOB y4eOHOM
paboThl,  NPEIyCMOTPEHHBIX  yuyeOHbIM  TuiaHoM.  CrTyaeHt
JEMOHCTPUPYET HEIOIHOE COOTBETCTBUE 3HAHUM, YMEHUMN, HABBIKOB
MPUBEJAECHHBIM B TabIMIax oKa3aTeJieH, JIOMTYyCKAKOTCSI
3HAYUTENIbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHUH, yMEHU,
HAaBBIKOB I10 PsIy ITOKAa3aTeNIel, CTYIEHT UCIIBIThIBAET 3HAUUTEIIbHBIC
3aTPyAHEHUS NPU ONEPUPOBAHUU 3HAHUAMM U YMEHHSAMH IIPU HUX
IIEPEHOCE Ha HOBBIE CUTYAIUH.

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Bonipocsl k Ju¢dpepeHIMPOBAHHOMY 3a4€Ty

1. TlonsTHe pacHpeleNeHHbIX CUCTEM M HX OTIMYME OT LEHTpajau3oBaHHBIX. [Ipumepbl
pacrpeeIeHHbIX CUCTEM.

2. YCTpoiicTBO  pacmpesieieHHbIX  (aimoBeix  cucteM. IIpoTokonsl  jmoctyma |
MacITabupPyeMOCTb.

3. Pacnpenenennsie 6a3bl qaHHbIX. CTPYKTYpa, MapajienbHas 00padboTka 1 0COOEHHOCTH.
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[Tapagurma MapReduce. [Ipumenenue u npumMepsl HCIOIb30BAHUS.

AJITOpUTMBI pactpeAeeHHON COpTUPOBKU. Pactipeienienrne TaHHbIX MO y3J1aM.

MeTonsl TmapajuIENFHOTO BBHIMIOMHEHHSI 3alad W MaclTabupoBaHWe Ha OOJbIIOE
KOJIM4YeCTBO y3710B. [IpoGieMbl 1 orpaHudeHus.

HNHuCcTpyMEHTHI U PpeMBOPKH JJIst paOOTHI C pacpeICICHHBIMHI CUCTEMAaMHU.
be3onacHOCTh M HalEKHOCTh PACHpPENEICHHBIX CHCTeM. MeXaHM3Mbl peIUIMKAIluu U
JOCTYITHOCTb JaHHBIX.

[Tonxopl kK 0OecTIeYeHUI0 OTKa30YCTOMYUBOCTH B paclpe/ieIeHHBIX CUCTEMAX.
Knaccugukarus napamieabHbIX BEIYUCIUTEIBHBIX CUCTEM.

[lapanmnenbHple  aNropuT™Mbl M HMX aHalW3. MeTtoasl OHeHKH 3¢ (EKTUBHOCTH
NapaJuIeJIbHBIX aJITOPUTMOB.

MonenupoBaHue U aHaIU3 MapaviebHbIX TporpaMM. OCHOBHBIE IPOOIEMBI U METO/IBI UX
pelIeHusl.

ba3oBble MPUHLUIIBI TOCTPOCHUS MapaUICIbHBIX aJTOPUTMOB Ui MHOTOIPOIECCOPHBIX
cucteM. MeToJ1 JEKOMITO3ULIUY JIaHHBIX.

Meton aexomno3unuu 3aaad. [IpuMeps! napajiesbHbIX aIrOPUTMOB Ha OCHOBE JIAHHOTO
METO/1a.

Pacrnipenenennblie ¢ailioBble CUCTEMBI: OCHOBHBIE APXUTEKTYPhI U PUHIUIIBI PAOOTHI.
Pacnpenenennoe xpanenue AaHHBIX ¢ Ucnojib3oBaHueM NoSQL-cucrtem.
Pacnipenenennoe xpaHeHue JaHHBIX B cucTeMax Ha ocHoBe BigTable.

Pacnpenenennoe xpaneHue B cucreMax, ocHoBaHHBIX Ha Cassandra.

Pacnpenenennoe xpanenue u o0paboTKa JaHHBIX ¢ Hcnoiab3oBaHueM Hadoop.
Hcnons3oBanue Redis B pacnpeneneHHOM XpaHEHUU TaHHBIX.

TexHomoruM pacnpeesIeHHOTO XpaHeHHs 1 00paboTKH NaHHbBIX B Riak.

Obecnieuenue 0€30MaCHOCTH PacHpeeICHHBIX CUCTEM XPaHEHHUs JaHHBIX: MPOOJIeMbl U
pelIeHusl.

Pe3epBHOE KomMpoBaHME M BOCCTAHOBJIIEHHE DACIPEACIEHHBIX IAHHBIX: MOAXOABI M
WHCTPYMEHTHI.

7.3.2 TunoBble NPAKTHYECKHUE 32IaHUS

1.

o o

10.

PazpaboraiiTe mapamieabHBINA aITOPUTM U POTPAMMY IS PEIICHUS 3aa91 COPTUPOBKH
N ymcen ¢ UCTIONB30BAaHUEM METO/A PacTpeeNIeHHBIX Cpe/l.

Peanu3yiite mpocToil anropuT™ napauiebHON 00paOOTKH SIS BRITIOTHEHUS 3a1a91
CYMMHPOBaHHS 3JIEMEHTOB MacCCHBA.

PazpaboraiiTe mporpammy TSl MapaieIbHON 00paOOTKH CIHCKA ¢ UCTIOBE30BaHUEM
MHOTOTIOTOYHOCTH.

Hamummre nmporpaMMy st pactipeie/ICHusI HArpy3KH MEKIY HECKOJIbKUMU
BBIUHCIUTENFHBIMU y3J1aMH MPU PEHICHUH CIO0XHOW BHIYUCIUTENBHOM 3a/1a4u.
Peanu3yiite anroputM napajuiebHOTO MMOUCKA B paclpeiesieHHON 0a3e TaHHBIX.
PazpaboTaiiTe anroputm u nporpaMMmy napayienbHOU 00paboTKu rpadoB.
PazpaboraiiTe u peanu3yiiTe aJIrTOPUTM MapalieTbHON paboTHI ¢ (aitmamu B
pacmpeiesieHHol (GhaiIoBOi CUCTEME.

Peanu3yiite cuctemMy K3IIUPOBaHUS JAHHBIX C UCTIOIB30BAHUEM TapalICTbHBIX
BBIYMCIICHUIA.

Pazpaboraiite cucteMy napauienbHOM 00padOTKU 3aMpocoB K 0a3e TaHHBIX C
HCTIONIb30BAaHUEM HECKOJIBKHUX BBIUMCIUTEIbHBIX Y3IIOB.

Peanu3yiite nmporpamMmy, KoTopast OyIeT BBIOIHSTH MapaJlIeIbHYI0 00paboTKy
M300paXeHHI ¢ UCTIONIB30BaHUEM TpadUIECKUX MPOLIECCOPOB.



7.3.3 Tunosoii onJj1er

MMHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHNS POCCUMCKOM OEJIEPALIN
OEJNEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEX/JIEHUE BBICIIEI'O OBPA30BAHMA

«MOCKOBCKHNM MOJJUTEXHUYECKN YHUBEPCHUTET»
(MOCKOBCKHUM ITOJIUTEX)

BUJIET Nel
[0 AUCLUIIINHE
«MertopI pacTipeieIEHHOTO XpaHEeHHUs U MapajuIeTbHON 00paOOTKH JaHHBIX)»
HanpasieHre noarotosk 09.03.01 MudopmaTrka U BEIUNCIUTEIbHAS TEXHUKA

BOITPOCBI:

1. MopenupoBaHue U aHaU3 MapajiebHBIX TporpaMM. OCHOBHBIE MPOOJIEMBI K METO/IBI
WX PEILCHUS.

[Tapagurma MapReduce. [Ipumenenne u npruMepbl UCIIOJIb30BAHUS.

3. Knaccuduxanms mapanienbHbIX BEIYHCIUTEIBHBIX CUCTEM.
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