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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOTPAMMGbI

1.1.TpeGoBanusi K MpenBapUTEIbHON MOArOTOBKE OOYYaIOUIUXCS, MPEALIECCTBYIOMINE U
COMYTCTBYIOIIHE IUCUUIIMHBI, HA KOTOPBIX OCHOBBIBAETCSI M3yUYECHHE JIAHHOM:
JUCHUIUIMHBL TporpamMmbl OakanmaBpuata: SI3bIKM W METOABI IPOrPaMMUPOBAHUS,
OnepanuonHbie cuctembl, KommbroTepHbie cetr, ba3bl JaHHBIX U WH(OOPMAIMOHHBIE CUCTEMBI,
SI3BIKM ¥ TEXHOJIOTHH pa3paboTku Beb-npuioskeHuid.
JUCHUIUIMHBI  TPOTpaMMbl  MarucTpaTyphbl:
CUCTEMBI.
1.2. JluciMIuIMHbBI, KYpPCOBBIE pPa0OTHI W MPAKTUKH, UII KOTOPHIX OCBOCHHE ITaHHOW
JTUCHUIUTMHBI HEOOXO0IMMO KaK Mpe/IIecTBYIOLIEe:
[Ipon3BojacTBEHHAs] TpPAaKTUKA: NPEIIUIIIOMHAas MpakTUKa, BbINoMHEHWEe M 3anuTa
BBIMTYCKHON KBaTU(UKAIMOHHON paOOTHI.

Pacnipenenennbie  nH(pOpMaAIIMOHHBIE

2. OIIMCAHME ANCHUIIJIMHBI

2.1.00mas xapakTepucTuKa

HanmeHnoBaHne mmoxka3areis 3HaueHUEe NoKa3aTes

01.04.02 IIpukiagHas MaTeMaTUKa U
uH(popmaruka (Marucrepckas mporpamma:
[TpukiaaHas MaTeMaTHKa U HHPOPMATHKA)

Hazpanue oOpa3oBaTenbHOI MporpaMmbl

Iudp 1 Ha3BaHHE B COOTBETCTBHUH C b1.B./IB.2.2. HepensiunoHHble 6a3bl JaHHBIX

y‘le6HI>IM IIJIaHOM

Yactb 00pazoBaTeIbHON MPOrpPaMMBI BapuaTuBHas yacTh: BbIOOp 0Oyuaromerocs

KonunuectBo 3a4eTHBIX eqUHULL / BCETO YacOB 4144

2.2.Pacnipenenenne 4acoB 1o GopmMaM U meprogaM o0ydeHHsI

O0111ee KOJIMYECTBO YaCOB
o
& CaMOCTOSI-
dopma 21 8 5 . o
5 2 JeKnu- | mabopa- | MpakTH- | TEIbHOU opMma
00y4eHUs 2 3 BCETO
3 OHHBIX | TOPHBIX | YECKHX | paboOThHI + KOHTPOJISI
KOHTPOJIb
QOuHas 2 3 17 34 — 93 144 3K3aMeH

3. LEJU JUCLATUIMHBI

[Tonyuenne oOy4arOMUMHUCS TEOPETUUECKUX 3HAHHUHN B 00JIaCTH COBPEMEHHBIX MOJIEJeH
JTAHHBIX, CHCTEM YMpaBICHUS HEPEISAIMOHHBIMU 0a3aMu JaHHBIX, a TaKkKe MpHOOpeTeHne
MPAKTUYECKUX HABBIKOB MPOEKTUPOBAHUS HEPEISIITUOHHBIX 0a3 JaHHBIX PA3TUYHBIX THIIOB.

4. KOMIETEHIHN OBYHAIOHIIETOCS, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X
NHAVKATOPHI U TNTAHUPYEMBIE PE3YJIBTATBHI OBYUEHU A

Komnerenmuu Wuaukatopsl PesynbraThl 00y4YeHuUs
I1K-3. Crrocoben T1K-3.5. I[1IK-3.5.1. 3Haer OCHOBHBIE THIIBI MOJEIEH
PYKOBOIUTH PaspabaTsiBacT u HEPEISIMOHHBIX 0a3 JaHHBIX, WX PUHIUITBI
nporeccamMu u PYKOBOJHUT (GYHKIIMOHUPOBAHUS; OCHOBHBIE KPUTEPHH
POCKTAMH 10 MIPOIIECCOM CpaBHEHHS MOJIEJIel JaHHBIX; CITOCOOBI OOpaIeHus
CO3JIaHUIO pa3paboTKu K HEpEJSIIMOHHBIM 0a3aM JaHHBIX M3 KJIMEHTCKHX
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(MoauduKaIumn)
UH(POPMAIMOHHBIX
pecypcoB

HEePEeISIIUOHHBIX
0a3 JaHHBIX IJId
penIeHus 3a1a4
npodecCuoHAIbHON
JIEATEIIbHOCTH.

MIPUIIOKECHUH; TIPUHIIUATIBI 00BEKTHO-
OPUEHTUPOBAHHOTO POTPaMMHUPOBAHUS
MPUMEHHUTEIFHO K TMOCTPOCHHIO U OOpAIICHHIO K
0a3aM JaHHBIX.

IIK-3.5.2. VYmeer wucnonp30BaTh OOBEKTHBIC
paciMpeHusi HEpEISIMOHHOW MOJEIH JIaHHBIX;
MPOCKTHPOBaTh  0a3bl  JaHHBIX  Pa3IMYHBIX
HEPEISIIIMOHHBIX MOJIEIICH; UCIIO0JIh30BATh
pa3NUYHBIE MAKEeThl I pealu3anuud 0a3 JaHHBIX
pa3HBIX Mojieliel; BRIOUpaTh 3 (PEKTUBHYIO C TOUKH
3peHus TPWIOKECHHUS MOJelb 0a3bl JTaHHBIX U
000CHOBBIBAThH BHIOOD.

[1K-3.5.3. Bnmageer HaBbIKamMu pa3pabOTKH U
WCIIOJIb30BAHUS 00BEKTHBIX u JIPYTUX
HEPEISAIMOHHBIX ~ 0a3  JaHHBIX;  HaBBIKAMU
MIPOBE/ICHUSI OIICHKHU aJICKBATHOCTH TPUMCHCHUS
MOJICTIN JIAHHBIX JJIs TPEIMETHBIX 00JIacTeH.

5. ITPOIT'PAMMA JTMCHUIJIMHBI

HasBanue temnl

KpaTkoe copepxaHnue TeMbl (BOIPOCH TEMbI)

Paznen 1. Hepensitimonubie 0a3bl JaHHBIX

Moaenu JaHHBIX

1. Arperarsl.

Monenb qa"gHbIX "KI0OY-3HaueHne" u
JIOKYMEHTHAasi MOJIEJb.

Xpanunuiia Tumna "ceMencTBo cToi01oB".
OTHo1IeHUS.

I'padoBrie 6a3bl JaHHBIX.
HectpyktypupoBanHbie 6a3bl JaHHBIX.
MopenupoBanue J0CTyIa K JaHHBIM.
Mopenu pacnpeaeneHus.
CornacoBaHHOCTb.

0. [lITammier BepcHii.

1. OroOpaxkeHue-cBepTKa.

N

Peanuzanuu NoSQL 6a3 maHHbBIX

basre! ganHbpIX THIIA "KIIOY-3HAUEHHE" .
JlokymeHTHBIE 0a3bl JaHHBIX.
CeMeliCcTBO CTOJIOIOB.

I'padoBas 6a3a JaHHBIX.

Murpauuu cxem

HM3MeHeHHUs CXEMBEI.
H3menenue cxeM B 0a3zax gaHusix RDBMS.

N3menenune cxeMm B XpaHWIIIAax OaHHBIX
NoSQL.

WP ONMPERBO0ND O AW

MHOFOBapI/IaHTHaSI MEPCUCTCHTHOCTD

1. Pazbpoc TpeGoBaHUl K XpaHWIHIIAM TaHHBIX.

2. Hcnonws3oBaHWe MHOTOBAPHAHTHOTO
XpaHUJININA JaHHBIX.

3. Hcmonp3oBaHUE CEPBUCOB MPHU padOTE C
XpaHUJIUIIEM JaHHBIX.

4. Pacmupenune GyHKIIMOHATBHBIX
BO3MOXHOCTEH.

5. MHoroBapuaHTHas IEPCUCTEHTHOCTD B
MaciTade npeAnpusITHsL.
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C105)KHOCTb pa3BepPThIBAHMUSIL.

OOGHOBJICHHUE U YJAJICHUE,
arperupoBaHue JAHHBIX

CoNO~WDN PO

MuHUMYM U MaKCUMYM.
Komanpa distinct.
Komanna group.
Map-reduce
Tunsl u mapameTpsl onepanuii 0OHOBICHHUS.
Omneparopbl 0OHOBIIECHUSI.
ATtomapHas 00paboTKa TOKYMEHTA.
Ornepanuu yianeHus.

HapannenH3M, aTOMAapHOCTb U
H30JIMPOBAHHOCTD.

AJIMUHUCTPUPOBAHUE: Pa3BEePThHIBAHUE,
peTUTUKAIKs ¥ CETMEHTUPOBAHUE

ougrwNE

~

Ha3nauenue permkanum.
Cuenapuu perIuKaium.

Hactpolika u agAMAHUCTPUPOBAHHE.
JpaiiBepsl U peIUIMKaLU.
OO01re NOHATHS CerMEHTUPOBAHMUS.
CerMeHTHpPOBaHHBIN KJIACTEP U 3aIIPOCHI K

HEMy.

CerMeHTHBIN KO,

A)IMI/IHI/ICTpI/IpOBaHI/Ie CEIrMCHTHPOBAHHOI'O

KJ1acTepa.

Paznen 2. CYBJ] MongoDB

Opranu3zanus JaHHbBIX B JOKYMEHTHO-
opuentupoBannas CYBJ] MongoDB

wmn

OnpeneneHHﬂ ,I[OKYMGHTHO'OpHeHTHpOBaHHOﬁ

CVYB/L.

Cocras u onepaunn MongoDB.
[IpuHIMII TOCTPOEHKE 3aIIPOCOB, CPABHEHUE C

SQL.

CenexTopsl 3amnpoca.
JlonoJHUTEIbHBIE CPEJICTBA.

PazeepreiBanne MongoDB

Koundurypuposanue cepsepa.
VIMIIopT 1 3KCHOPT JaHHBIX.

beszonacHoCTE.

MOHHTOpI/IHF U AUardsoCTHKa.

PGSGpBHOC KOITMPOBAHUEC U BOCCTAHOBJICHHE.
HpOI/ISBOI[I/ITeJ'IBHOCTB.

NunexcupoBaHue U ONTUMHU3ALMS
3aIIpOCOB, NOAKIIFOUEHUE K MPHIIOKEHHUIO

®© N

grONMDPFoOGRON RO A

OCHOBHBIE TTOHATHUS UHICKCUPOBAHUS.
B-nepeBbs.

TuIe HHIEKCOB.
AJIMUHHUCTPUPOBAHUE UHACKCOB.
OnTuMu3aIys: BEIABIICHUE H UCCIICIOBAHHE
MEJIJIEHHBIX 3aIPOCOB.

[Toaxmrouenue u3 JavaScript.

IHogkmrouenue u3 PHP.
TTonxmouenne n3 C++.

6. CTPYKTYPA U COAEPXXAHUE AUCHUITIIMHBI

6.1.®opma oOyueHHst — O4HasA, Kypc — 2, ceMecTp — 3

HaunmenoBanus pa3aciioB U TCM

KoanuectBo yacos

JIekir.

Jlabop.

ITpakT.

CPC+K

Bcero

Paznmen 1. HepensiiimonHble 0a3bl TaHHBIX

11

22

63

96




Monenu qaHHBIX 2 4 11 17
Peaymzanmu NoSQL 0a3 qaHHBIX 2 4 11 17
Murpaiuu cxem 1 2 8 11
MHoroBapHuaHTHasi IEPCUCTEHTHOCTh 2 4 11 17
OOHOBJICHHUE U YJIaJICHUE, arPETUPOBAHNE 2 4 11 17
JTAHHBIX

AJIMUHHCTpUpPOBAHUE: pa3BepThIBAHUE, 2 4 11 17
PEIUTHKAIMSI U CETMEHTHPOBAHHE

Paznen 2. CYBJ] MongoDB 6 12 30 48
Opranuzanys JaHHBIX B JOKYMEHTHO- 2 4 10 16
opuentupoBanHasi CYBJl MongoDB

PasBepteiBanue MongoDB 2 4 10 16
HNuaexcupoBaHue 1 ONTUMHU3ALUS 3aIIPOCOB, 2 4 10 16
MOJIKJIFOUEHHUE K MPUII0KCHHIO

HUTOT'O IO KOMITIOHEHTY OIIOII 17 34 93 144

7. OHEHOYHBIE MATEPHAJIbI (CPEACTBA) 1JIA TEKYILET'O KOHTPOJIA

YCIIEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALIMA

7.1. KoHTpOabHBIE BOIPOCHI
Pazgen 1
HazoBure paznnuns noSQL-0a3 JaHHBIX U PENALMOHHBIX 0a3 JaHHBIX

MeTo10510T1sl TOCTPOCHUST HEPEISILMOHHBIX 0a3 JaHHBIX.
OcHOBHBIE 0COOEHHOCTH HEPENSALMOHHBIX 0a3 JaHHbBIX.

CpaBaenue pensiunoHHbIX 1 NoSQL-cucrtem.
Turb! XpaHWINIIL JaHHBIX.

XpaHUIIHIIE «KITIOY-3HAYEHUE»
JIOKYMEHTO-OpUHTHUPOBAaHHbIE 0a3bl TaHHBIX
I'padoBbie 6a3bl JaHHBIX

HpI/IHIII/IHI)I MOACIIUPOBAHUA JAHHBIX B BUAC rpa(ba.

. XpaHWIHILE CEMENCTB KOJIOHOK.

. Monens nanubeix "KiIo4y-3HadyeHue".

. JlIokyMeHTHasi MOJIETb.

. XpaHunuia tuna "ceMencTBo cToa010B".
. I'papoBbie 6a3bl TaHHBIX.

. HectpykTypupoBanHbie 6235l TaHHBIX.

. Marepuann3oBaHHbIE IPE/ICTABIICHHUS.

. MoaenupoBanue A0CTymna K JaHHBIM.

. OnHOCEepBEpHAs peruKaius

. ®parMeHTanus

. Pernmukanus "Begymuii-Be1oMbIit"

. OTHOpaHroBas perINKALMS

. Coueranus (hparMeHTAIIUU U PETUTUKAIINH
. Monenu pactipeneneHus.

. CormacoBaHHOCTb> OOHOBJICHUM

. CormmacoBaHHOCIb YTCHUS

. OctabieHue coraacoBaHHOCTU

. Teopema CAP

. Ocnabnennie TOJArOBEYHOCTH

. KBopymb1

. KomMepueckue u cuctemMHble TpaH3aKIUKU
. [llTamibl Bepcui Ha HECKOJIBKUX y3JIaX
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53.
54.
55.
56.
S7.
58.
59.
60.
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65.
66.
67.
68.

OcHogsl 11abiona Map-Reduce

Pa3znenenue u oObeauHeHuE

CocraBHbIe BBIYHCICHHS B cXeMe "0oToOpaskeHne-cBepTka’”
[Tpumep dByxsTamHoit cxemsl "0ToOpakeHne-cBepTKa"
[Tocrenennoe oToOpakeHuEe-CBEPTKA

ba3el nagHeIx THIIA "KIIIOY-3HaueHue'".

JlokyMeHTHBIC 0a3bl TaHHBIX.

CeMelicTBO CTOIOLIOB.

I'padoBas 6a3a qaHHBIX.

N3meHeHus cxemsl.

N3menenue cxeM B 6azax maHHbIx RDBMS.

N3Menenue cxeM B XxpaHwiniax JaHHbIX NoSQL.
Pazbpoc TpeboBaHMIT K XpaHWIUIIAM TAHHBIX.
Hcnonb30BaHre MHOTOBapUAHTHOTO XPAHUIIUIIA TAHHBIX.
Hcnonbs3oBanue cepBUCOB MPpU pabOTE C XPaAaHUIIHUILEM JTAHHBIX.
Pacmmpenue ¢yHKIIMOHATBHBIX BO3MOXKHOCTEH.
MHoroBapuaHTHasi IEPCUCTEHTHOCTh B MacIITabe MpeanpusiTUsI.
CnoXHOCTh pa3BepTHIBAHHUS.

MUHUMYM U MaKCUMYM.

Komanna distinct.

Komanpga group.

Map-reduce

Tunsl U napameTpsl onepanuii 0OOHOBIEHHUS.

Omneparopbl OOHOBIICHUSI.

ATomapHast 00paboTKa T0KyMEHTa.

Onepanuu ynaneHus.

[Tapamenusm.

ATOMapHOCTS.

N3011MpoBaHHOCTB.

Ha3nauenue pernnukaruu.

CueHapuu peruIuKaIum.

Hacrpolika 1 agMUHUCTPUPOBAHHUE.

JlpaiiBepsl U peTuInKanusl.

OO01re NOHATHS CeTMEHTUPOBAHHUS.

CerMeHTUpPOBaHHBIN KJIACTEP U 3aIPOCHI K HEMY.
CerMeHTHBIN KITIOY.

AJIMUHHCTPUPOBAHUE CETMEHTHPOBAHHOTO KJ1acTepa.

Pasgen 2

69.
70.

71.
72.
73.
74.
75.

76.
77.

[Tepeuncnure Tunsl JaHHBIX MongoDB, onummre 0cOOEHHOCTH MX MPUMEHEHUS
Omnumure wHAEKCH B MongoDB: o0mme monokeHus, THUIMBI, OCOOCHHOCTH
MPUMEHEHHUS, aIMUHUCTPUPOBAHHE.

[Tepeuncnure MeToapl 00paboTKU MaHHBIX B MongoDB, cxoxkwue ¢ pensiiiuoHHbIMA
BJI.

Halite omumcanue Mojenu yctpoiictBa 0a3wpl maHHbIXx MongoDB: HammeHoBaHwUeE,
Ha3zHaueHue, QYHKIUU PabOThl C 0OBEKTOM.

[Tepeuncnure kKoMaHabl sl paboThl ¢ reorpaduueckuMu oobekramu B MongoDB:
CHUHTAaKCHC, HA3HAYEHUE, OMHUCAHKE TAPaMETPOB.

Ocob6ennoctu CYB/] MongoDB.

®opmar ganubix B MongoDB.

YcrpoiictBo 6a3bl faHHBIX B MongoDB.

Peanu3zamus 3arpocoB Ha BIOOPKY MaHHBIX B MongoDB.



78. Omneparun CRUD B MongoDB.

79. Pa6ota ¢ uanekcamu B MongoDB.

80. PesepBHOe KomupoBaHUe U MaclITAOMpOBaHKUE JaHHBIX B MongoDB.
81. Cozmanme u oneparuu ¢ oobekramu MongoDB.

82. O6noBnenue nanusix B MongoDB.

83. Ynanenue nanueix B MongoDB.

84. ArperupoBanue B MongoDB.

85. Omnepanuu ¢ uaaexkcamu B MongoDB.

KonTtponbHas paboTa Mo MpoBEpKEe TEOPETUYECKUX 3HAHMM — MO BCEM TeMaM, C
MCIIOJIb30BAHUEM YKA3aHHBIX BBIIIE KOHTPOJIbHBIX BOIIPOCOB.

7.2. Temsl pedepaToB

CYB]] Neo4;.

I'padoBrie 3ampocst B Neod;.

Omnepanuu CRUD B Neo4;.

Krnacrepuzanusi, 6amancupoBka Harpy3ku B Neo4;.
Ocob6ennoctu CYB/] Cassandra.

Acnektbl apxutektypsl Cassandra.
[IpoextupoBanue moaeneit nanueix Ansa Cassandra.
Urenue u 3anuch JanHbix B Cassandra.
WNHcTpyMeHThl MOHUTOPUHTA M HACTPOMKH MTpou3BoauTebHOCTH B Cassandra.
10. Mouens naHHBIX "KITFOY-3HaYCHUE".

11. JloxyMeHTHasi MOJIEb.

12. Xpanwmia Tuma "ceMeiicTBO cToI0moB" .

13. I'padoBbie 6a3bl TaHHBIX.

14. HectpykrypupoBaHHbI€ 0a3bl JaHHbBIX.

CoNoOA~WNE

7.3. Obpa3zerr comepkaHusl SK3aMEHAIIMOHHOTO OHyIeTa
®I'BOY BO «JIOHELIKMI TOCYJAPCTBEHHBIN YHUBEPCUTET

®daxynpTeT MaTEMaTUKU U UHPOPMAITMOHHBIX TEXHOIOT U

Hanpasnenue noocomosxu: 01.04.02 Ilpuknaonas mamemamuka u
UHpopmamuxa
IIpoepamma noocomosxu: Mazucmpamypa
Cemecmp 3
Yuebnas oucyunnuna: Hepenayuonnvie 6azvl dannvix
BUJIET Ne xx

1. Ha3oBuTe pazianuusi HEPEIALUOHHBIX U PESIMOHHBIX 0a3 TaHHBIX.
2. Haznauenne M pyHKIIMOHAIBHBIE BO3MOXXHOCTH IpadOBBIX 0a3 TaHHBIX.
3. Ilepeuncnure Tumsl JanHbIX MongoDB, onummre 0COGEHHOCTH UX TPUMEHEHHUS.

YTBepkaeHo Ha 3acemaHum Kadeapbl TEOPHH YIPYTOCTH W BBIYMCIUTEIHFHOW MaTEMaTHKH HM.
akana. A.C. KocMogamuanckoro, mpotokoia No 0T roaa



3aBenyromuii kagenpoi Cropoxkes B.U.
(noonucs) (pamunus u unuyuanwt)

JK3aMeHATOP Mmuponenko A.b.
(noonucs) (pamunus u unuyuanst)

B cliydya€ BCACHUA yqe6Hor0 mponecca ¢ HMCIIOJIB30BAHHUEM JJICKTPOHHOI'O O6y‘IeHI/IH n
JUCTaHIIMOHHBIX 06paSOBaTeJIBHBIX TGXHOHOFHﬁ, COACPpIKaHNC OuiaeTa MOXET OTJIMYAThCA OT
IMPUBCACHHOI'O.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOUIUECSH

OOmiast orleHKa 3HAaHUI O0YYAIOMIMXCS MO JUCHUIUIMHE mpoBoauTcs 1o 100-0ammpHON
HIKajle MCXOJsd M3 MaKCUMyMa, NpHBeIeHHOro B Tabiuue Huxe. OpraHu3allmOHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK IOCEIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KadyeCTBEHHOE BBINOJIHCHWE IOMAIIHHUX 3aJaHWi, aKTUBHOCTH BO BpEMs
MMPOBCACHUA JICKIMOHHBIX MW IIPAKTHYCCKUX 3aHATHHN (y‘-IaCTI/Ie B O6CY)KII€HI/II/I TCKYILICTO M
NPOWCHHOTO MaTepuala, peleHne 3a1a4 1 T.11.).

Howmepa paznenos Buapr pabot Maxcnmaibioe
KOJIMYECTBO 0aJlsIOB

OpranuzannoHHoO-yueOHasi paboTa B ayJUTOPUHI 5

1 JlaGopaTopHbie pabOTHI 10
CamocTtosTenbHas padora 5
Opranu3anroHHO-y4eOHas padoTa B ayAUTOPUHI 5

2 JlaGopaTopHbie pabOThI 10
CamocTrosarenbHas padorta 3)

Pecdepar 20
NTOT'O 60
OK3aMeH 40

OO6muii uTor 3a cemecTp 100

CooTBeTcTBHE 0AIIIOB OLICHKC

Onenka 1o naTHOaILHOM HIKaIe
KonnuecTBo Ganios "
s 100 ECTS | Dx3amen, nudpdepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIHEHO SaTemo
35-59 FX HE 3aYTEHO

0-34 = HEYJIOBJICTBOPHUTEIHLHO e 3a9TOHO

9. OBECIIEYEHME OBPA30BATEJIBHOI'O ITPOLIECCA JJIS JIUIL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 3J0POBbBA 1 UTHBAJIN/IOB

B xopxe peanuzanuu AMCHUILIAHBI UCTIOIB3YIOTCS CIEAYIOMINE TOMOTHUTEIbHBIE METOIBI
00y4YeHUsI, TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU O0YJArOIINXCs B
3aBUCUMOCTH OT UX UHIAUBUIYAJTBHBIX OCOOCHHOCTEH:
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1) JUISL CJICTIBIX U CJIA0O0BUISIINX

- ek Oo(QOpMIISIIOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBI0 KOMITBIOTEPA CO CHENHUATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPEJOCTaBIIAETCS
YBEJIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCHbMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CIa0O0CITBIIIAIINX

— JEKIUH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA,;

- IIMCbMEHHBIE 3aJJaHUs BBIITOJIHAIOTCS Ha KOMIIbIOTEPE B TUCbMEHHOMU (opMe;

— 9K3aMEH TPOBOJUTCS B IHCHBMEHHOM (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TECTUPOBAHHUS.

3) IUISL JIAL C HApYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKuuu o(QOpMIISIIOTCS B BHUJAE DJIEKTPOHHOIO JOKYMEHTA, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHUEM;

— MUCbMEHHBIE 3aJ[aHUs BBIITOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMMUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH TPEIYyCMATPUBACTCS YBEIMUCHHE BPEMEHU [UIS TOJATOTOBKU
OTBETA.

[Iponienypa  mpoBeACHHST  NMPOMEXKYTOYHOM  aTTecTallik Il OOyYaroUIMXCs
yCTAHABIMBAaETCSI C Y4YETOM HX HMHJIUMBUAYAJIBHBIX ICUXO(U3MYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpouedaypbl OLEHUBAHUSA pPE3yJbTaTOB OOydeHHUS JIOIyCKaercs ¢
UCTIOJIb30BaHUEM JMCTAHIIHOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTyN K HH(GOPMAIMOHHBIM U OMOIMOrpaduueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B ¢gopMmax, aJalTUPOBAHHBIX K OTPaHUYEHHUSM HX
3JI0pOBbsI U BOCTIPUSTHS UHPOPMALIUU:

1) JUTSL CIIETIBIX U CITA0O0BUISIINX

— B IIEYaTHOHM (JOpMe yBEITUUEHHBIM IIPUPTOM;

— B (hopMe AJIEKTPOHHOIO JJOKYMEHTA;

2) JUIS TIIyXHUX ¥ CTaOOCIBIIIAIIIX:

— B IeyaTHOM dopme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

3) ISt 00YYaroIUXCsl C HAPYIICHUSIMU OMTOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O ITPOLIECCA

VYuebnble 3aHsTHA IpoBOAATCA B [ maBHOM Kopryce {onI'Y (r. Honenk, mp. ['ypoBa, 6), B
VYyeOHo-npakTuyeckoM BbrauciautenbHoM nentpe Houl'Y (r. Howenk, mp. I'ypoBa, 6, kopmyc
12).

Jlia mpoBeneHHs JEKUUH TpedyeTcss ayauTopus, OOOpyIOBaHHAs MEJIOBOM MK
MapKepHOW JOCKOW / CEHCOPHBIM SKpaHOM /[ MyJbTUMEAMHHBIA TPOEKTOP C JIKPaHOM U
HOYTOYKOM, KOMILIEKT yueOHOW MeOenu AJis CTYIEHTOB, pabouee MecTo IpenoaBaTelis.

Jns mpoBeleHUs NPAaKTUYECKUX 3aHATHH TpeOyercss ayauTopus, oO0OpyIOBaHHAs
MEIIOBOM HJIM MapKEPHOHW JOCKOW / CEHCOPHBIM HSKpaHoM / MyJIbTHMEIUHHBIA MPOEKTOP C
KPaHOM U HOYTOYK, KOMIUIEKT Yy4eOHOH MeOenu [uis CTYIeHTOB, pabouee MecTo
IIpenoaaBaTels.

Jlnst mpoBeneHusi J1aOOpAaTOPHBIX 3aHATHUH TpeOyeTcs ayauTopus, 0O0OpyJIOBaHHAS
MapKepHOW JOCKOH WM CEHCOPHBIM 3KpaHOM | MYJIbTHMEIUIHBIA MPOEKTOP C JKPaHOM U
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HOYTOYK, IEepPCOHAIbHBIE KOMIIBIOTEPHI, KOMILICKT y4eOHOW MmeOenu s CTYIeHTOB, pabouee
MECTO ITperoiaBarelisi, BbIxoa B VIHTepHeT — NpoBOAHON Wi ¢ ucroib3oBanrneM Wi-Fi.

Jlisi caMOCTOSITETIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hay4noli OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX 3JICKTPOHHBIX OWMONMMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeTouuecKoe oOecreueHne, MPEeACTaBICHHOE B ayAMTOpUsAX [JaBHOrO Kopiyca
(ayx. 511, 605, 610).

OOyuaronmecss HWMEIOT BO3MOXHOCTH — HCIIONB30BaTh  y4eOHBIE MaTepHabl IO
JTUCLMIUIMHE, pa3MelleHHble Ha miuardgopme Moodle IleHTpa aucTaHIMOHHOIO 00pa3oBaHMS
OI'bOY BO «/loul'Y». IIpn u3yuyeHHH TUCHMIUIMHBI MPUMEHSIOTCS 3JIEKTPOHHOE O0yueHHe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  wucronmp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3OBaHHS
OCYILECTBIIACTCSI TEKYLIUMH KOHTPOJb 3HAHUH OOYyYarolMXCsd HAa OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHJAYEMAS JIMUTEPATYPA

11.1. OcHoBHas nuTEparypa

1. Aransuos, B.II. ba3sr nannbix : B 2 kaurax. Kuura 2. PacnipeneneHnsie u yaajJieHHbIC
0a3bl naHHbIX : yueOHuk / B.I1. AranbsiioB. — Mocksa : @OPYM : UHOPA-M, 2021. - 271 c.

2. [Hamsa, D.I'. Metozpl, MOACIH, CPEICTBA XPaHEHHUS U OOpaOOTKM NaHHBIX : YYeOHUK /
O.I. Hansn, FO.A. 3enenkoB. — Mocksa : By3osckuii yueonuk : UHOPA-M, 2022. — 168 c.

3. Bnosenko, JI.A. UHdopmanmonHas cucrema NMpeanpusTus : ydeOHoe mocoodme / JLA.
Brosenko. - 2-e u3z., nepepad. u non. — Mocksa : By3osckuii yueOnuk : UTHOPA-M, 2021. —
302 c.

4. Bactotkuna, W.A. Pazpabotka npwioxenuit Ha C# ¢ wucnonb3zoBanueM CYB]]
PostgreSQL: yuebnoe mnocoboue / W.A. Bactotkuna, ['.B. Tpommna, M.U. bsrukoB —
Hosocuobupck : HI'TY, 2015. — 143 c.

5. Maprumun, C.A. ba3el mannbix. [Ipaktrueckoe mpumenenne CYBJ] SQL u NoSQL-
TUIA A TIPOEKTHUPOBAaHUSA MH(POPMALMOHHBIX cUCTeM : yueOHoe mocobue / C.A. MapTuums,
B.JI. Cumonos, M.B. Xpanuenko. — Mocksa : ®OPYM : UHOPA-M, 2022. — 368 c.

6. Maprumun, C.A. basel nanHeix: PabGota ¢ pacmpeneneHHbIMH 0Oa3aMu JaHHBIX H
¢aitnoBeiMu cuctemamu Ha npumepe MongoDB u HDFS ¢ ucnons3oBannem Node.js, Express.js,
Apache Spark u Scala : yuebnoe noco6ue / C.A. Maptumms, B.JI. Cumonos, M.B. Xpanuenko.
— Mocksa : UTHOPA-M, 2021. -235 c.

7. Coseros, b. f. ba3bl nannbix : yuebnuk as By3oB / b. SI. Coseros, B. B. IllexanoBckwuii,
B. /1. YepToBckoii. —3-¢ u3., mepepad. u jon. — Mocksa : U3narenbero FOpaiit, 2020. —420 c.

11.2. JlomonHUTEIbHAS JIATEPATYPA

8. Arampuos, B.Il. ba3er nannasix: B 2-x kH. Ku.1. JlokanpHble 6a3bl JaHHBIX: yU4eOHHK /
B.I1. AramsioB. — 2-¢ u3j., mepepad. — Mocka: UHOPA-M: @opym, 2012. — 350 c.

9. Tarapuna, JIL.I. TexHomorus pa3pabOTKH MPOrpaMMHOr0 oOecredeHus: : ydeOHoe
nocodue / JIL.I. T'arapuna, E.B. Kokopea, b.Jl. CumopoBa-Bucunanyn ; mox pen. JLT.
I"arapunoit. — Mocksa : @OPYM : UHOPA-M, 2022. — 400 c.

10. Hdamsa, O. I'. IlpoekTmpoBaHWE COBPEMEHHBIX 0a3 ITaHHBIX: y4eOHO-METOANYECKOE
nocobue / Nansa 3.I'. — Mocksa: HUL] MH®PA-M, 2017. — 120 c.

11. ®enopoa, [.H. Paspaborka, BHenpeHue © ajanTanus MOPOTPAMMHOIO
obecrnieueHus OTpaciieBOi HalpaBlIeHHOCTH : yueOHoe mocobue / I'.H. denopoBa. — Mocksa :
KYPC : UH®PA-M, 2022. — 336 c.
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12. ”TH®OPMAILIMOHHBIE PECYPCBHI

1. HauuonanbHasi 3JIEKTPOHHAas onbIMoTEKA (HOBb): dbenepaipHas
rocyaapctBeHHass mHdopMmaimonHas cucrema / MunucrepctBo KynbTypel P®; Poccuiickas
rocymapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — PexxumM joctymna: cBOOOIHBIN, monmucka. HeoOxoquma ycTaHOBKa MTPOTPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas snekrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL.: https://elibrary.ru (mara oOpamenus: 01.09.2023). — Pexxum nocTyma: Jjisi aBTOPH3OB.
IIOJIb30BaTeNe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas snexrponnas Oubnmoreka «KubepJlenunkay: caiit / Accoumanms
«OtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum moctymna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-OMOIMOTeYHAs cucremMa «Jlanby»: [caiit]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajisi aBTOPH30B.
IIOJIb30BaTeNeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiit: snekTpoHHas OubinoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum noctyna: uis aBTOPU30B.
noJib30Bareneil. — TeKcT: AIeKTPOHHBIN.

6. DIeKTPOHHO-0ubIuoTeuHasi cucrema loul'Y: caiitr / ®I'BOY BO «lonl'Y». —
JHonenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 37E€KTPOHHBIN.

7. DyieKTpoHHbII KaTajgor Hayunoii 6ubmmoreku Jlonl'Y: pasnmen caiirta / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTHI — JuIs nosab3oBareneit JJoul'y.

8. JaexTponnblii apxuB Joul'¥Y: pasgen caiita / Hb [Jonl'Y. — Tekcr:
anekTpouHbii / DBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum qocTyma: CBOOOHBIIA.

13. ITIPOI'PAMMHOE OBECIIEYHEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (aumensust mporpamMmsl Dream Spark [uist BEICIIHX y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD m1s1 cB060JHOTO IPOrPaMMHOTO 00ECTIEYEHHUS ).

5. Open Server Panel 5.4.3 (6ecrutatnoe I10).
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