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1 Heaun,3axa4u ¥ NJIAHKMPYeMble Pe3yJIbTaThl 00y4YeHHs M0 JUCUUILINHE

Ilenp m3ydeHUs AUCUUIUIMHBI — WU3Y4YCHHUE IPHUHIMUIIOB W TEXHOJIOTMH IOCTPOCHUS
pacIpeneseHHbIX CUCTEM; 3HAKOMCTBO € PAa3JIM4YHBIMU KJIACCAMM PACIPEACIICHHBIX CUCTEM U
NPUIIOKEHUH;  TOJIydeHHE  IPAKTUYECKUX  HABBIKOB  Pa3pabOTKU  paclpelleIeHHbIX
MIPUIOKECHHMN.

OOyyenue mo IUCHUIUIMHE «METOIpl pacHpene€HHOI0 XPaHEHUs U MapalljiesIbHOM
00pabOTKM JaHHBIX» HAIIPaBIIEHO HA (hOopMUpPOBaHKE Y 00YyUAIOIIMXCS CICAYIOIINX KOMIIETCHIINI:

Kon u HamMeHoOBaHHe NHaukaTopbl J0CTHKEHUST KOMITETEeHIHH
KOMIIeTeHIu i
OIIK-8. Crocoben HOIIK-8.1. 3HaeT 0CHOBHBIE TEXHOIOTHU CO3MAHUS 1
pa3palaThIBaTh AITOPUTMBI U BHEJPECHUS HH()OPMALIMOHHBIX CHCTEM, CTaHIapPThI
POTPaMMBbI, IPUTOAHBIC IS yIpaBJICHUS KU3HEHHBIM [IUKJIOM HHPOPMAIIMOHHOM
MPAKTUIECKOTO IPUMCHCHHS CHUCTEMBEI.

NOIIK-8.2. YMeeT npoeKTUpOBaTh OJI0K-CXEMBI
aJITOPUTMOB, OLICHUBATh IPOU3BOJAUTEIBHOCTD
QITOPUTMOB U 3aTpaThl NaMATH Ha pabOTy alropuTMa,
pa3pabarbIBaTh IPOrpaMMbl Ha OCHOBE
CIPOEKTUPOBAHHOIO AJIFOPUTMA U IPOBOJAUTH OTIIAJKY
IIPOrPaMMBI, IPUMEHATh METO/IBI CHCTEMHOTI'O aHAIN3A U
MaTeMaTHYeCKOro MOJICIIMPOBAHUS PH pa3paboTKe U
skcrryatanuu VIC, npoBoauTh CTPYKTYPHBIN aHAIIN3,
(yHKIMOHATIBHBIN aHATIN3, 00BEKTHO-OPUEHTUPOBAHHBIN
aHaJIN3 UepapXUH KJIaCCOB. OCYILLECTBIISATh
OpraHu3alMOHHOE 00ecIeYeHre BHIIIOJHEHNs paboT Ha
BCEX CTAUAX U B IIPOLIECCaX KU3HEHHOTO LIMKIIa
MH(POPMALIMOHHOM CUCTEMBI.
NOIIK-8.3. Bnaseer HaBbIKaMu pa3pabOTKH IPOTpamM,
MOCTPOEHUSI OJIOK-CXEM aJITOPUTMOB U OLICHKH
MIPOU3BOJIUTEIILHOCTH aJITOPUTMOB, padOTHI €
YHU(UIIUPOBAHHBIM SI3IKOM BH3YaJIbHOTO
MO/JIETTMPOBAHMS, COCTABJICHHS TIJIAHOBOM U OTYETHOMN
JOKYMEHTAIMH 110 YIIPaBJICHUIO IIPOEKTaMH CO3/IaHUS
MH(OPMALIMOHHBIX CUCTEM Ha CTAJUSAX KU3HEHHOTO
LUKJIA.

B nporecce ocBoeHust 06pazoBaTeabHON MPOrpaMMbl JTaHHbIE KOMIIETEHILIMH, B TOM YHUCIIE
UX OTJENbHbIE KOMIIOHEHTBI, ()OPMHUPYIOTCS IOATAlHO B XOJE OCBOEHUS OO0YyYaroIUMUCS
JMCLUUIUIAH (MOAy el ), MPaKTUK B COOTBETCTBUM € y4EOHBIM IUIAHOM U KaJIEHAApHBIM rpaukoM
y4eOHOro npoiecca.

2 MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctunnuaa oTHocutcs K 0Oa3zoBod vactu (b1.1) ocHoBHOM mpodeccrnoHambHOM
o0pa3zoBaTeNbHON MPOrpaMMBbl OakajaBpuaTa.

JlucuuruiiHa — B3aMMOCBSI3aHa  JIOTMUECKM W COJEP)KaTeNIbHO-METOAMYECKH €O
CJeYIOIMMHU JucuuIiinHaMu 1 npaktukamu OIOIT:

e SI3BIKM MpOrpaMMHpPOBAHMUS.



3 CTpyKTypa U cofep:KaHNe TUCHUILTHHBI

OOmasi TPyIOEMKOCTh JUCHUIUIMHBI COCTAaBJIsSeT 4 3a4eTHBIX CIUHUIIBI, T.C.

144

akajzeMuuecknx 4dacoB (u3 HuX 90 uvaca — camocrosiTenbHas paboTa CTyAeHTOB U 54 yaca —
ayJMTOPHBIC 3aHSTHS).

®dopma KOHTPOJISL — SIK3aMEH.

3.1 Buabl yueO6HO# padoThl M TPYA0€MKOCTH

(mo ¢popmam o0y41eHms1)

3.1.1 Ounas popma oOydeHus

Pa3I[CJ'IBI JUCHUIINIMHBI U3YYarOTCA B HICCTOM CEMECTPE O6y‘IeHI/ISI, T.C. Ha TPETHEM KYpPCE.

e Bup yueOHoit padoTsl Kommecrso Cemectper
n/n 4acoB 6
1 | AyautopHble 3aHATHS o4 54
B ToMm uucre:
1.1 | Jlekuuu 18 18
1.2 | CemuHapckue/IpakTUYECKHE 3aHITUS 18 18
1.3 | JIaGoparopHbie 3aHATHS 18 18
2 | CamocrosiTesibHasi padoTa 90 90
3 | IlpomexkyTOUYHAS aTTECTALMA
IK3aMEH 9K3aMeH
Hroro: 144 144

3.2 TemaTHuyecKHuii JIaH H3YYCHHUSA TUCHUIIITUHBI

(o popmam o0yueHuUs)

3.2.1 Ounas dhopma oOydeHHs
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1 BBenenue B pactpeielIeHHbIE CHCTEMBbI 34 4 4 4 22
2 Pacnpenenennsle ¢ailioBble CUCTEMBI 34 4 4 4 22
3 ba3bl qaHHBIX ¥ napasenbHas 40 6 6 6 22
00paboTKa JaHHBIX
4 MapReduce u apyrue mapaaurmbl 42 6 6 6 24
Hroro 144 18 18 18 90




3.3 ConeprxaHue AUCHUINIHHBI

1. Bmemenue B pacmpenencHHble CUCTeMbl. OmnpelneneHre pachpeeieHHbIX CHCTEM, HUX
OTIUYHS OT IIEHTPAIM30BAHHBIX CUCTEM, TPUMEPHI PACTIPEACTICHHBIX CHCTEM.

2. Pacnpenenennbie QaiinoBbie cuctembl. OpraHuzanusi pacnpeneseHHbIX —(aiIoBhIX
CHCTEM, ITPOTOKOJIBI, UCIIOIB3YyEMBbIE JJIsl TOCTYIA K TaHHBIM, MAaCIITAOUPYEeMOCTb.

3. ba3bl manHBIX M napauienbHas 00paboTKa JAaHHBIX. PacnpenencHHble 0a3bl JaHHBIX, HX
CTPYKTypa ¥ 0cOOCHHOCTH, TapajuiebHas 00padoTKa 3anpocoB K 06a3aM JaHHBIX.

4. MapReduce u apyrue mapagurmbel. OcHOBBI mapagurmMel MapReduce, ee mpumeHeHue 1ist
napajuieIbHOM 00pabOTKU OONBIIMX 00BEMOB JAHHBIX, IPYTHE MApagurMbl (HapuMmep,
DryadLINQ, Spark).

5. ANTOpUTMBI pacCHpeleICHHOW COPTHPOBKA U PACHPEICIICHUS MaHHBIX. AJTOPUTMBI
COPTHUPOBKH, pacipe/elICHHbIE aJITOPUTMBI JIJIsl pa30MEHUs TaHHBIX HA HECKOJIBKO Y3JIOB.

6. IlapammenbHoe BBINOJHEHHE 33a4ad W MAacIITaOUPYeMOCTb. MeTOIbl MapajuieIbHOTro

BBIIMIOJIHEHUS 3a/1a4, MAaclTa0OUpOBaHHE TIPWIOKCHUH Ha OOJIBIIOE YHUCIO Y3JIOB,

poOJIEMBI U OTPAHUYCHUSI.

WucTpyMeHTBI 17151 paboThI ¢ pacnpe/IelICHHBIMI CUCTEMaMHU.

8. O030p MHCTPYMEHTOB U (PPEUMBOPKOB JUIsi pabOTBI C paCIpPECIICHHBIMH CHCTEMAaMHU
(Apache Hadoop, Apache Spark, Apache Flink, etc.).

9. Be3omacHOCT, W OTKA30yCTOMYMBOCTH. (OecreueHue O€30MacHOCTH W HAJACKHOCTH
pacrpeleieHHbIX  CUCTEM, MEXaHW3Mbl PCEIUIMKALMU  JIAaHHBIX, IPOTOKOJBI IS
o0ecrie4eHnst AOCTYITHOCTH JTaHHBIX.

10. [MpakTuyeckue MpoeKThl U JabopaTopHbie paboThl. Pa3paboTka u peann3aiusi MpOeKTOB
mo o0paboTKe M XpaHEHHWIO IaHHBIX B PpAacCHpeACTCHHBIX CHCTEMax, IpOBEICHHE
nabopaTopHBIX paboT JuUisi HM3Y4YCHHsT OCOOCHHOCTEH pabOThl € paclpeleIeHHbIMU
JTAHHBIMH.

~

4 Y4deOHO-MeTOOMYeCKOe M HH(POPMAIMOHHOE o0ecrieueHue

4.1 HopmatusHblie 1o0KyMeHTbI 1 'OCTbI

1. ®enepanbublit 3akoH oT 29.12.2012 Ne 273-03 «O6 oOpazoBanumn B Poccuiickoit
denepaum.

2. Ilpuka3 MwunoOprHayku Poccum ot 19.09.2017 N 929 (pen. ot 08.02.2021) «O6
YTBEP)KICHUH (efepabHOTO TOCYAApCTBEHHOIO 00pa30oBaTeNbHOTO CTAaHAAPTAa BBICIIETO

oOpazoBanusi — OakanmaBpuaT 1o HampaieHuto noaroroBku 09.03.01 Wudopmatuka wu
BBIUMCIIUTENbHAs TeXHUKa» (3apeructpupoBaHo B Muntocre Poccun 10 oxtsa6ps 2017 r. N
48489).

3. Axagemnyecknii yueOnblil iian Hanpasnenune moarorosku: 09.03.01 Uadopmaruka u
BbIuucnuTeNnbHas TexHuka [Ipopuns: CucremHas u nporpaMMHas uHxeHepust @opma o0ydeHust:
OYHasl.

4. TlonoxeHHe O TMPOBEACHUU TEKYLIETO KOHTPOJS YCHEBAEMOCTH M MPOMEXYTOUYHOU
aTTecTtaluu o0ydaromuxcs (eaepaabHOro rocy1apcTBEHHOIO aBTOHOMHOI'O 00pa3oBaTEIbHOIO
YUPEXIEHUS  BBICIIETO 00pa3oBaHUs «MOCKOBCKHHM  IMOJUTEXHUUYECKHUH  YHHBEPCHTET»
(Y1Bepxneno npukazom Mockosckoro [Tonmurexa ot 01.12.2022 Ne 13750 1).

4.2 OcHOBHas1 TUTEpaTypa

1. babuues, C. JI. Pacnpenenennsie cuctemsl : yueOHOoe mocodue st By3oB / C. JI.
babuues, K. A. KoubkoB. — Mocksa : U3znatensctBo FOpaiit, 2023. — 507 c. —
(Beicuiee oopazoBanue). — ISBN 978-5-534-11380-8. — Tekcr : snmekTpoHHbIH //



O6pazoBarenpHas miardopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/518274

4.3 JlonoaHMTeIbHAS JIUTEpPaTypa

1. T'acanog, O. D. UHTemnekTyanbHble CUCTEMBI. Teopust XpaHEHHs U MOUCKa
uHopmanuu : yaeOHuk s By3os / J. 3. ['acanos, B. b. KynpsiBues. — 2-e usn.,
ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. — 271 ¢. — (Bricmiee
obpazopanue). — ISBN 978-5-534-08684-3. — TekcT : 351eKTpOHHBIH //
Oo6pa3zoBarenbHas mwiardopma FOpai [caiiT]. — URL: https://urait.ru/bcode/513151

4.4 JnexkTpoHHBIE 00pa3oBaTe/bHbIE PeCypPChl

Ccpuika Ha 3JIEKTPOHHBIN 00pa30BaTeIbHBIN pecypc
https://Ims.mospolytech.ru/enrol/index.php?id=14103

5 MarepuajbHO-TEXHMYeCKOe o0ecrieueHue

5.1 TpeOoBaHus K 000Py1I0BAHUIO ¥ TOMEILIEHU IO /1JI51 3AHATHI

[IpakTnueckue 3aHATUS (CEMHUHApbl) M CaMOCTOSITENIbHAs paboTa CTYJEHTOB JOJKHA
IPOBOJIUTHCS B  CHEHMAIM3UPOBAHHBIX AaYAMTOPUAX C KOMIUIEKTOM MYJIbTUMEAMHHOTO
00OpyIOBaHUS W/WIM JOCKOW IJIsl 3amuiceld MaTepuanioB. Umcino paboumx MeCT B ayauTOPHU
JIOJKHO OBITh I0CTATOYHBIM JUIsl 0OecrieueH sl MHAUBHUyadbHON paboThl CTY/IEHTOB.

5.2 TpeGoBaHusi K NPOrPaMMHOMY O0ecrie4eHI 10

Z[J'ISI MMPOBCACHUA MPAKTUYCCKUX 3aHATUH (CCMI/IHapOB) CIICNUAJIBHOTO TMPOrpaMMHOI0
obecrnieueHUs AJIs1 OCBOCHUSA JUCHUIIIIMHBI HE Tpe6yeTc;1.

6 MeToanyeckue peKOMeHIAIUU

6.1 MeToauyecKue peKOMeHIAMH JIJIsI MIPeNnoAaBaTesisi 10 OPraHu3amun
0o0y4eHust

1. Ilpy moAroTOBKE K 3aHATHUSIM CIEAyeT NpPeaBapUTENbHO NpopabdoTaTh MaTepuai
3aHATHS, IPEAYCMOTPEB €ro Mojadyy TOYHO B OTBEACHHOE I 3TOro Bpems 3aHsTus. Cruenyer
MOATOTOBUTh HEOOXOAMMBbIE MaTepHallbl — TEOpPETUYECKHEe CBeAeHus, 3amauu u np. [lpu
IIPOBEJICHUH 3aHATHSI CIIEyeT KOHTPOJIIMPOBATh [10/1ady MaTepuala U pelieHne 3aJaHui ¢ y4eTOM
y4e0HOT0 BpEMEHU, OTBEJICHHOTO /ISl 3aHSTHSL.

2. Ilpu mpoBepke pabOT M OTYETOB CIEAYeT YYUTHIBATh HE TOJBKO IPABUIBHOCTD
BBITIOJTHEHUS 33JlaHUN, HO M ONTHUMAJIbHOCTh BBIOPAHHBIX METOJOB pPEIIEHHUs, MPaBUILHOCTH
BBITIOJTHEHUS BCEX €r0 I11aroB.

6.2 MeTonnueckue ykazaHusi A1 00y4alOUIUXCS M0 OCBOEHHIO
AUCHHTILTHHBI

N3yuenne TUCIMIUIMHEBI OCYIIECTBISAETCSA B CTPOTOM COOTBETCTBUH C LIEIEBOM YCTAHOBKOM
B TECHOW B3aMMOCBS3M y4eOHBIM IUIaHOM. OCHOBOIl TEOPETUYECKOW MOJITOTOBKU CTYJIEHTOB
SBJISIIOTCS ayAUTOPHBIC 3aHATUS, CEMUHAPBI U IIPAKTUKHU.
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B mporuecce camocTosiTenbHOH pabOThl CTYAEHTHI 3aKPEIUISIOT U YIIIYOJISIOT 3HAHUA,
MOJTyYeHHBIE BO BPEMs ayTUTOPHBIX 3aHATHUI, 10pabaThIBAlOT KOHCIIEKTHI U 3alUCH, TOTOBITCS K
MIPOMEXYTOUHOM aTTeCTallid, a TaKKe€ CaMOCTOATEIbHO HM3y4aloT OTAEIbHBIE TEMbl yueOHOU
IIPOrpamMMBl.

Ha 3aHATHAX CTYAE€HTOB, B TOM YHCII€ IPEANOIAraloIIuX MPaKTUYECKYIO AEATeIbHOCTb,
OCYILIECTBIISIETCSl 3aKPEIUUIEHUE IOJIYYEHHBIX, B TOM YHCJIE U B IPOLECCE CAMOCTOSATEIbHON
pabotsl, 3HaHui. Ocoboe BHUMaHUE 0OpaliaeTcs Ha pa3BUTHE YMEHHUM U HABBIKOB YCTAHOBIICHUS
CBSI3U TOJIOKEHUH TEOPUH C MPOPECCUOHATLHOMN IS TENFHOCTHIO OYIYIIETro CIIeUAIUCTA.

CamocTosTenbHas paboTta OCYIIIECTBIISIETCS UHAUBUAYAIIBHO. KonTpoas
CaMOCTOSITENIbHON PabOThI OpraHu3yeTcs B IByX (hopMmax:

e CaMOKOHTPOJIb U CAaMOOLIEHKA CTYJICHTA;

e KOHTPOJIb CO CTOPOHBI IIPEIOAaBaTeNeH (TEKYIIUNA U IPOMEKYTOUHBIN).

Texymuii KOHTPOJIb OCYIIECTBISIETCS HAa AayAUTOPHBIX 3aHSATHSX, MPOMEXKYTOUHBII
KOHTPOJIb OCYIIECTBIISICTCS HA 3a4eTe B MUChbMEHHOM (yCcTHOMH) hopme.

Kputepusimu o11eHKH pe3yIbTaTOB CaMOCTOSITEIbHON pabOThI CTYIEHTA SIBJISIOTCS:

e ypPOBEHb OCBOEHMS CTY/AEHTOM Y4eOHOI0 MaTepuaa;

e YVYMEHHUS CTYICHTa UCIOJb30BaTh TEOPETUYECKHE 3HAHUS TIPU  BBINOJIHEHUH

MIPaKTUYECKUX 3ajiay;
e c(hOpMUPOBAHHOCTH KOMIIETEHIIUH;
e odopmieHne MaTeprana B COOTBETCTBHH C TPEOOBAHHSIMHU.

7 MoHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJIS M OLICHUBAHMS Pe3yJIbTATOB 00y4eHHs

B miporiecce 00yueHuUst HCTIONB3YIOTCS CIICIYIOIIHNE OIICHOYHBIC (DOPMBI CAMOCTOSATEIHHON
paboThI CTYJICHTOB, OLICHOYHBIC CPEJICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOTHBIX
aTTeCTaluu:

e DK3aMCH.

7.2 Illkajia 1 KpUTEPHHU OLIEHMBAHUS Pe3yJIbTATOB 00y4eHUsl

Ilokazatenem OLICHUBAHUA KOMHGTCHHHP’I Ha Ppa3JIMYHBbIX JTallaX HX Q)OpMHpOBaHI/IH
SABJIACTCA JOCTHIXXCHHUEC O6yanOIHHMHC$I IIAaHUPYEMBIX PE3YJIbTATOB 06yquH$1 IO JUCLMITIINHE.

Kpurepuu ouennBanus

IToxa3arTenn
2 3 4 5

OIIK-8. Crioco6en pa3pabaTeiBaTh aarOPUTMBI U TIPOTPAMMBI, TIPUTOTHBIE /IS
PaKTUYECKOTI0 MPUMEHEHUS

NOIIK-8.1. 3naer O6yuaronuiic | O0ywaroruiicst | OOyuaromuiicss | OOy4aronuiics
OCHOBHBIE s JIEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET
TEXHOJIOTHH JIEMOHCTPHUPYE | HEMOJIHOE YaCTHYHOE MOJTHOE
CO3JIaHMS U T MOJHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
BHEJIPEHUS OTCYTCTBHE I (S13%{0)11170:¢ CJIEIYIOIINX CJIeIYIOIINX
UHGOPMAITMOHHBIX 1580078 3HaHUH, 3HAaHUH, 3HaHUH,
CHUCTEM, CTaHJIAPThl | HEIOCTATOYHO | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
yIpaBIEeHUS e WHMKATOpax WHMKATOpax WHMKATOpax
JKU3HEHHBIM COOTBETCTBUE | KOMIIETEHIIUMN KOMITETEHIIN I KOMIIETeHITU I
LIAKJIOM MaTepuany JHUCIUTIINHBL, JHUCIUTIINHBL, JUCIUILINHEL
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WH(OPMAITMOHHON
CUCTEMBI.
NOIIK-8.2. Ymeer
MIPOEKTUPOBATH
OJIOK-CXEMBI
JITOPUTMOB,
OLICHUBATH
MIPOU3BOIUTENILHOC
Th QJITOPUTMOB H
3aTpaThl NaMsTH Ha
paboTy anropurMma,
paspabarbIBaTh
MIPOrpaMMEbI Ha
OCHOBE
CIPOEKTHPOBAHHOT
0 aJropuT™Ma u
MIPOBOJUTH OTIAJKY
IIPOrpaMMBl,
MIPUMEHSITh METOJIBI
CHCTEMHOTO
aHaIM3a u
MaTeMaTU4eCKOTro
MOJICTTHPOBAHHUS
pu pa3paboTKe U
skcmuryatanuu UC,
MIPOBOIUTH
CTPYKTYPHBII
aHamms,
(yHKIMOHAJIBHBIN
aHanu3, 00bEKTHO-
OpPUEHTUPOBAHHBIN
aHallu3 uepapxuu
KJIaCCOB.
OCYLIECTBIIATh
OpraHU3alMOHHOE
obecrieueHue
BBITIOJIHEHHS padOT
Ha BCEX CTaAMsIX U B
mporeccax
KU3HEHHOTO IIUKJIa
nH(GOpPMaIIMOHHOMN
CHCTEMBI.
NOIIK-8.3.
Brnaneer HaBbiKamu
pa3paboTKu
IPOTrpaMM,
MOCTPOCHHSI  OJIOK-
CXEM aJITOPUTMOB H
OLICHKH
MIPOU3BOIUTENHLHOC

JUCITUTIINHBI
3HAHWM,

YKa3aHHBIX B
WHJIMKaTopax
KOMIICTCHITUH
JUCHHIIIAHEI.

Jonyckatorcst
3HAYHUTEIILHBIC
OIIMOKH,
MIPOSIBIISICTCS
HEJI0OCTaTOYHOC
Th 3HAHWM, I10
pany 5
MOKa3aTeIIeH,
oOyuarormics
HCITBITBIBACT
3HAYUTCIIHHBIC
3aTpyTHEHUS
npu
OTICpUPOBAHUH
3HAHUSMH TIPH
UX IIepeHOCce Ha
HOBBIC
CUTYAaIIIH.

Ho
JIOITYCKAFOTCS
HE3HAYMTEIIbH
Bl€ OIINOKH,
HETOYHOCTH,
3aTpyIHCHUS
npu
aHATUTUYECKUX
OTepaIusXx.

CB00OIHO
onepupyer
pUOOPETEHHBIM
Y 3HAHUSIMH.
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TH ITOPUTMOB,
paboThI c
YHU(DUIMPOBAHHBIM
S3BIKOM
BU3YaJIbHOTO
MO/JICIIMPOBAHMUS,
COCTaBJICHUS
IJIAHOBOM u
OTYETHOM
JOKYMEHTalluu  TI0
YIPaBIICHUIO
MIPOEKTaMuU
CO3/IaHUS
UHGOPMAIIMOHHBIX
CHUCTEM Ha CTaJusX
JKU3HEHHOTO IIUKJIA.

[IIxana oueHrBaHUs pe3yJbTaTOB IPOMEKYTOUHOMN aTTECTALMU U €€ ONUCAHNUE:!

dopma NpoMeKYTOYHOM aTTecTanun: 1u(pPepeHNPOBAHHBIN 3a4eT.

[Tpomexyrounas artectanus oOydaromuxcs B (opme AuddepeHIIMPOBAHHOTO 3a4eTa
MPOBOAUTCS. TIO PE3y/bTaTaM BBIMIOJIHEHUS BCEX BHUJOB Y4eOHOU pabOThI, MPETyCMOTPEHHBIX
y49eOHBIM TUTAHOM TIO JAHHOW IUCIUIUIMHE (MOIYJIO), TPH STOM YUYUTBIBAFOTCS PE3YJIbTATHI
TEKYILIEro KOHTPOJS YCIEBAEMOCTH B TedyeHHe cemecTtpa. OneHKa CTENeHU JOCTHXKEHUS
00yJarOMUMUCS TUTAHUPYEMBIX PEe3yJbTAaTOB OOYUYSHHS 10 JUCIUILINHE (MOIYITIO) TPOBOIUTCS
npernojaBaTesieM, BEAYIIUM 3aHATUS TI0 JUCHUILIMHE (MOAYJII0) METOAOM SKCIIEPTHON OLIEHKH.
[To wToram mNpPOMEXKYTOUHON aTTeCTallUd MO AUCHUIUIMHE (MOMIYJI0) BBICTABIISAECTCS OIICHKA
COTJIMYHO», «XOPOILO», «yIOBIECTBOPUTEIBHOY» WIH «HEYJOBIECTBOPUTEIBHO.

K npomMexyTouHO# aTTecTalnu T0MYyCKATCA TOIBKO CTYAEHTHI, BBIIIOJHUBIINE BCE BUJIbI

eOHOM paboThI, MPEeAYCMOTPEHHBIE paboueil MPOrpaMMoOii MO THUCIUTUIHHE.
IIIxana ouneHnBaHUSA Onucanue
OT1in4aHO Cpennee 3HaueHue A BceX GOPMUPYEMBIX Ha MOMEHT MPOBEACHUS
aTTECTAllMM YpPOBHEN KOMIIETEHUH — 5. BBINONHEHBI BCE BHJbI
yueOHOW paboThl, MpeayCMOTpEeHHbIe y4eOHbIM TuIaHOM. CTyAeHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHWM, YMEHUH, HaBBIKOB
MIPUBEIAEHHBIM B TabauIax MOKa3aTese, Onepupyer
MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMU, HAaBBIKAMH, TTPUMEHSIET MX
B CHUTyallUAX TOBBIIMIEHHON clnoxkHOCTH. [Ipu 3TOM MOryT OBITH
JOTYIIEHbl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS
IpY AHAIMUTHYECKUX OIEepalUsIX, MEPEHOCE 3HAHUM M YMEHHMM Ha
HOBBIE, HECTAaHJAAPTHBIE CUTYAIUH.
Xoporio Cpennee 3HaueHue 1 Bcex GOPMUPYEMBIX Ha MOMEHT MPOBEICHUS
aTTECTAllMM YpPOBHEN KoMIeTeHUUid — 4. BpINoNHEHbI BCE BHIIBI
yueOHOU paboThl, MpeayCMOTpEeHHbIe yueOHBIM TuIaHOM. CTyAeHT
JIEMOHCTPUPYET HEMOJIHOE, MNPABUIBHOE COOTBETCTBUE 3HAHUU,
YMEHHI, HaBBIKOB MPUBEIACHHBIM B TaONMIAX TOKa3aTeled, 0o
€CJIM TIPU STOM OBLIN IOMYIIECHBI 2-3 HECYIIECTBEHHBIC OITHOKH.
Y I0BIETBOPUTETLHO Cpennee 3HaueHue i1 BceX (OPMUPYEMBIX Ha MOMEHT MPOBEICHUS
aTTECTAllMM YpPOBHEN KOMIETEHIHU — 3. BBINOJHEHBI BCE BHIIBI
yueOHOW paboThl, MpeayCMOTpEeHHBbIE yueOHBIM TuIaHOM. CTyAeHT
JIEMOHCTPUPYET COOTBETCTBHE 3HAHWUM, B KOTOPOM OCBEIIEHA
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OCHOBHasl, HauOojee BajKHAsl 4YacTh Marc€puajia, HO IIpU 3TOM
J0Nymc€Ha OJHa 3HAYUTCIIbHAasA omuOKa WK HETOYHOCTD.

Heynosnersoputensno | He nocTuruyro moporoBoe 3Haue€HUE XOTS ObI JUIsl OAHOTO YPOBHS

(hopMUpYEeMbIX HA MOMEHT MPOBEJCHUSI aTTECTAIMA KOMITCTEHITHIA.
He Bemonnen oauH wuiau  Oonee BUIOB y4eOHOW paboOTHI,
MPEIYCMOTPCHHBIX y4eOHBIM TUTaHOM. CTyIEHT JIeMOHCTPHPYET
HEIOJIHOC COOTBETCTBHE 3HAHHM, YMCHHI, HABBIKOB IPUBEICHHBIM B
TaONMIaX T[OKa3aTeNlel, JOMyCKAIOTCS 3HAYUTENbHBIC OIIMOKH,
MPOSIBIIACTCS OTCYTCTBHE 3HAHHWH, YMEHHH, HABBIKOB IO PSIy
MOKAa3aTeJeH, CTYICHT UCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TIPH
ONEPUPOBAHUN 3HAHUSAMH M YMEHHUSMH IPU KX

MIEPEHOCE Ha HOBBIC CUTYAIIHH.

7.3 OnleHOYHBbIE CPeICTBA

7.3.1 Bompocsl K 3K3aMeHY

1.

N

©0hsw

~

10.
11.

12.

13.

14.

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

23.

[loHATHE pacTpeneNeHHBIX CUCTEM U HUX OTIMYME OT LEHTPAIN30BaHHBIX. [Ipumepsl
pacrpeieIeHHBIX CUCTEM.

VYerpolictBo  pacnpeneneHHbIX  (aitnmoBeix  cucteM.  [Iporokomsl  goctyma UM
MacIITabupyemMocCTh.

Pacnipenenennsie 6a3bl ganHbIX. CTPYKTYpa, MapajuiesnbHas 00paboTka 1 0COOCHHOCTH.
[Mapamurma MapReduce. [IpuMeHeHue U mpuMepbl UCTIOIb30BAHUSL.

AJNTOpUTMBI pacnpeieieHHON COPTUPOBKHU. Pacmipenienienne TaHHBIX 110 y3JIaM.

Meroapl mapajuIeTbHOTO  BBIMOJMHEHHMS 337ad M MacIITabupoBaHHE Ha OOJBIIOE
KOJINYECTBO y3110B. [Ipo01eMbl 1 orpaHuueHus.

WuCcTpyMeHTH B (hpeiMBOPKH 151 pabOTHI C pacrpe/IelIeHHBIMU CHCTEMaMH.
bezonacHOCTh M HAJEKHOCTh paclpe/ieIeHHbIX CUCTeM. MeXaHU3Mbl periMKalud 1
JOCTYITHOCTD JIaHHBIX.

IToxxoap! k 0O6ecreueHNI0 0TKa30yCTOMUNBOCTH B paclpe/IeI€HHbIX CUCTEMAX.
Knaccudukanus napamienbHbIX BBIMUCIUTEIBHBIX CHCTEM.

[lapannenbHple  aIropuTMbl W HMX aHanmu3. MeToasl  OHEHKH  3(PQPEKTUBHOCTH
MapajuieIbHBIX aJlTOPUTMOB.

MogenupoBaHue 1 aHaJIU3 NapajieNbHbIX TporpaMM. OCHOBHBIE TPOOJIEMBI U METOIBI UX
peleHusl.

bazoBbie NPUHIUIBI TOCTPOEHUS MApaAJUIETbHBIX AJITOPUTMOB JUIsI MHOTOIIPOLIECCOPHBIX
cucteM. MeTo IEKOMITO3UIINH JaHHBIX.

Mertoa nexoMmno3unuu 3aaad. [IpuMeps! napaieabHbIX aITOPUTMOB HA OCHOBE JAaHHOTO
METOo/a.

Pacnpeznenennsle (ailioBble CUCTEMBI: OCHOBHBIE apXUTEKTYPhI U IPUHLIUIIBI PAOOTBHI.
Pacrnipenenerroe xpaHeHHe JaHHBIX ¢ Ucioab3oBaHueM NOSQL-cuctem.
Pacnipenenennoe XxpaHeHHe JaHHBIX B cucTeMax Ha ocHoBe BigTable.

PacnipenencHHoe XpaHeHHe B CHCTEMax, OCHOBaHHBIX Ha Cassandra.

Pacnipenenennoe xpaneHue u 00paboTKa JaHHBIX ¢ Ucnoab30BanueM Hadoop.
Hcnons3oBanue Redis B pacripeneieHHOM XpaHESHUN TAHHBIX.

TexHoOrHH pacrpeeIieHHOTo XpaHeHus 1 00paboTKH AaHHBIX B Riak.

ObecrnieueHne 0€30MaCHOCTH PACIIPEIETICHHBIX CUCTEM XPaHEHHS TaHHBIX: TIPOOJIEMBI U
peleHus.

PesepBHOE KONMpOBaHWE M BOCCTAHOBIICHHE PACIPEENICHHBIX TAHHBIX: MMOJXOJBI H
MHCTPYMEHTBHI.

11



7.3.2 TunoBble NPAKTUYECCKHE 3aJaAHUS

1.

oo

10.

Pa3paboraiiTe mapanienbHbIi aITOPUTM U IPOTPaMMY JIJISl PEIIeHUs] 3a/1a4l COPTUPOBKHU
N uucesn ¢ UCTIOIB30BAHUEM METO/1a PACIIPEACIEHHBIX CPE.

Peanusyiite mpocToi alropuT™ napajijiesibHOi 00pabOoTKU AJis BBIOJIHEHUS 3aja41
CYMMHPOBAHHS 3JIEMEHTOB MAaCCHBA.

Pa3paboraiiTe mporpammy 171 mapajjiesibHON 00paOOTKH CIIUCKA C UCIIOJIb30BAHUEM
MHOTOIIOTOYHOCTH.

Hanummre nporpamMmy 115l pacipeieieHus Harpy3KH MeXAy HECKOJIbKUMHU
BBIYMCIIUTENIbHBIMU y3JIAMH MPU PEIICHUHU CIOXKHOM BBIYUCIUTEIBLHON 3a/1a4u.
Peanusyiite anropuT™ napauienbHOro NOUCKa B pacrpeziefieHHOM 6a3e JaHHBIX.
Pa3paboraiiTe anroput™ 1 mporpammy napajuieabHON 00padoTku rpadoB.
PazpabotaiiTe 1 peaqu3yiTe airOpUTM MapajuieaIbHON paboThl ¢ (aitmamu B
pacnpeseieHHON (ailyioBo CUCTEME.

Peanusyiite cucteMy K3IMMPOBAHUS JAHHBIX C UCIOIb30BAHUEM TapalIeIbHbBIX
BBIUHCIICHUH.

Pa3paboraiiTe cucreMy napajuienbHON 00pabOTKH 3aITpOCOB K 0a3e JaHHBIX C
UCIOJIb30BAaHUEM HECKOJIbKUX BBIUMCIUTEIbHBIX Y3II0B.

Peanusyiite mporpammy, KoTopas OyJeT BBIIOIHATh NapaiedbHyl0 00paboTKy
M300pakeHM ¢ MCIIOJIb30BAaHUEM TPaPHUECKUX MPOIIECCOPOB.
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