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1. llesan ocBOeHUSI JUCIHUTIMHBI

[enbto ocBoeHUs IUCHUIUIMHBI «Creukypce 3.2» SIBASETCS - MO0 TEXHOJIOTUU
XpaHeHuss W oO0pabOTKM OOoNBIIMX OOBEMOB TOJyYEHHE IIUPOKOro Habopa
TEOPETUUYECKUX 3HAHWW W TMPAKTUYECKUX HABBIKOB, MO3BOJISIOIIMX 00padaThIBaTh,
aHANIM3UPOBAaTh M W3BJEKATh MOJE3HYI0 HH(OpMALMIO M3 OTrPOMHOIO0 MAacCHBa
CJIOHBIX HECTPYKTYPUPOBAHHBIX JaHHBIX. M3yueHue AUCIUIUIMHBI BKIIOYAET B ce0s
c mnouarueMm «bonbinne gaHHBIE; U3YYEHUE COBPEMEHHBIX TMOJIXOJ0B K
UCIIOJIb30BAHUIO PACIIPEACIICHHBIX BRIUUCIUTENIBHBIX PECYPCOB; MOJYUEHUE HABBIKOB

paboThI ¢ MACCUBAMH HECTPYKTYPUPOBAHHBIX JIAHHBIX.
2. MecTo aucuuminHbl B cTpykrype OOIT

HMucuumnuna «Coenkype 3.2»  BKJIIOYEHA B bopmupyemyto

y4aCTHUKaMu 0Opa3oBaTeIbHBIX OTHOIIECHUH, Onoka 1 «Jluciuniauuel (MOLyIn)» U

4acThb,

OTHOCUTCA K aucuuiuinHam 1o BeIOOpy OOII OakanaBpuata. Ha ee u3yuenue
orBoauTcs 324 yaca (-oB) (u3 Hux: 118 - aynmutopHoit padotsl, 6 - KCP, 146 - CPC,
54 - koHtpoip). CornacHo yuyeOHOMY IUIaHY HaIpaBieHUs U NpOodUis MOArOTOBKU
JaHHBIA Kypc: 6 ceMecTp - 3a4eT, KOHTPOJbHYIO paboTy; 7 ceMecTp - JK3aMeH, 2
KOHTPOJIbHbIE PAOOTHI.

3. Pe3ysabTaThl 00y4eHHs 10 TUCUMUIIJIMHE

Koa v HaumeHoBaHue

KOI[ N HAMMCHOBAHME MHAMKATOPA

PesyabTaTsl 00yyeHus

KOMIIETCeHI[M U (MHAUKATOPOB) TOCTUIKEHUSI
KOMIIeTCHIIUH

I1K-2 1.1_B.IIK-2 Ananusupyer 3HaTh TpeOOBaHUS K
Criocoben TpeOOBaHUS K MPOrPAMMHOMY IIPOrPaMMHOMY IIPOIYKTY.
pa3pabatbiBaTh, npoaykry. PazpabateiBaer YMeTb NpoBOIUTH
BHEJPATD, TEXHUUYECKOE 3a1aHHUE. MOHUTOPHHT pabOThI
MOAUPHUITIPOBATH U 2.1 B.IIK-2 Peanuzyer TexHU4YECKOE WH()OPMAITMOHHBIX CUCTEM U
COIPOBOXKIATh 3aJJaHUE C UCII0JIb30BAHUEM IIPOrPaMMHBIX IPOAYKTOB.
nH(GOpPMaLlMOHHbIE MIPOrPaMMHOT0 OOecTeueHusl. Bnagets conpoBoxaeHreEM U
CUCTEMBI U 3.1 B.IIK-2 ITpoBOAUT MOHUTOPUHT ONITUMH3H3AIMNA PAOOTHI
IIPOrpaMMHBIE paboThl HHPOPMALIMOHHBIX CUCTEM U | HHOPMAIIMOHHBIX CUCTEM U
HIPOAYKTHI. IIPOrPaMMHBIX IPOAYKTOB. IIPOrPaMMHBIX IPOAYKTOB Ha

Ucnpasnser nedekts n
HECOOTBETCTBHS B paboTe
MH()OPMAIMOHHBIX CHCTEM U
HPOTPaMMHBIX POTYKTOB.

4.1 B.IIK-2 ConpoBoxaaeT u
ONTUMH3UPYET PadOTY
MH()OPMAIMOHHBIX CHCTEM U
IPOTrPaMMHBIX MPOTYKTOB Ha
HPOTSKEHUH BCETO KU3HEHHOTO

IMPOTAXKEHUHN BCETO
JKHN3HCHHOI'O IUKJIA.




OUKJIA.

[1K-4

CrniocobeH npoBoIUTh
aHaJIM3 ¥ OIICHKY
OU3HEC-IIPOIIECCOB,
BBISIBIISITH OU3HEC-
POOJIEMBI, BBISICHSITh
MOTPeOHOCTH
3aMHTEPECOBAHHBIX
CTOPOH, 00OCHOBBIBAThH
pElIeHHUS 110

1.1 B.IIK-4 CoGupaet u
oOpabatbIBaeT HHPOPMALIUIO IS
pa3pabOTKM CTpAaTETruy yIpaBlICHUS B
OpraHu3ausX.

2.1 B.IIK-4 BeiOupaeT METOIbI 1
IPOBOJUT aHAJIN3 U OLICHKY OM3HEC-
IPOLIECCOB, BHISABIISET OU3HEC-
poOIeMBI.

3.1 B.IIK-4 [Ipunumaet u
00OCHOBBIBAET PEILICHUS 10

3HaTh HH(POPMALIHIO IS
pa3paboTKu CTpaTeruu
YIPaBICHUS B OPraHU3aNUsX.
YMeTh IPOBOAUTH AHAIIN3 U
OLICHKY OM3HEC-IIPOLIECCOB,
BBISBIISICT OM3HEC-TIPOOJIEMBI.
Brnaners pemenusMu mo
00eCTIeYeHHIO MTPOBEACHUS
MU3MEHEHHI B OpPTraHU3aIlH1 C
IEJIBIO TTOBBIIICHUS

00ecreueHuI0 00eCTIeueHHIO TTPOBEICHUS b pexTUBHOCTH ee
MIPOBEICHUS M3MEHEHUH B OpraHU3alNH C LIEJIbIO JIeATETLHOCTH.
U3MEHEHUH B NOBBIICHUS 3(PPEKTUBHOCTHU €€

OpraHu3aIH. JIeATEIbHOCTH.

I1K-7 1.1 _B.IIK-7 3naet cTtpykTypy U 3HaTh CTPYKTYpY U
Cnocoben MPUHIUIIBI TIOCTPOCHUS MPUHIUTIBI TIOCTPOCHUS
pealin30BbIBaTh MPOrPaMMHOTO MPOIYKTA. MPOrPaMMHOTO MPOAYKTA.
MaTeMaTHYECKHUE 2.1 B.IIK-7 YMeer ucnonb3oBath YMeTh HCIIOJIBL30BAaTh METOIBI
MOJIEJH C yU4EeTOM METO/IbI TIPOCKTUPOBAHUS U MIPOEKTUPOBAHUS U
BO3MOKHOCTEH MIPOU3BOCTBA TPOTPAMMHOTO MPOU3BOJICTBA
COBpPEMEHHBIX MPOIYKTa, MPUHIIUIIBI TOCTPOCHHUS, MIPOrPaMMHOTO MPOAYKTA,
UHPOPMAITMOHHBIX CTPYKTYPHI U TIpUEeMbI pabOTHI € MIPUHIUIIBI TTOCTPOCHUS,

TEXHOJIOTUH U

HHCTPYMCHTAJIbHBIM U CPCACTBAMM,

CTPYKTYPBI U IPHEMBI

IPOrPaMMHUPOBAHUSA U | MOJIEPKUBAIOLIUMH CO3/IaHUE paboThI C
HNPUMEHSThH UX B IPOTPaMMHOTO MPOIYKTA. MHCTPYMEHTAJIBHBIM U
Pa3JIMYHBIX OTPACIIAX 3.1 B.IIK-7 UmeeT npakTudeckuit CpEeACTBaMHU,
IPOM3BOJICTBA. OMBIT IPUMEHEHMS YKa3aHHbBIX BBILIE | MMOAJEPKHUBAOIIUMHU
METOJIOB Y TEXHOJIOTHUH. CO3/1aHU€E NIPOrPaMMHOT0
HpPOYKTA.

Bitagers nmpakTuyeckum
OIBITOM NPUMEHEHUS
YKa3aHHBIX BBIIIE METO/IOB U
TEXHOJIOTH.

4. CTpyKTYypAa U cCoAepKaAaHUE TUCHUIINHBI

OO61ast TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIsIeT 9 3aueTHble (-bIX) equHuIl (-b1) 324 yaca (-0B).

Ne Pa3gen nucuMnInHbI Buabl yueOHoi1 padoThl, BKIKOYAS DopMbI
CaMOCTOSITE/ILHYI0O PaboTy TeKyLIero
n/ < CTYJCHTOB M TPYI0E€MKOCThH (B KOHTPOJIA
n = qacax) ycreBaeMoCTH
2 § (o HexeasAIM
2| 8 cemecTpa)
5 = < | . % ®opmbI
% é s | & & ?.3 & npOMeMEyTqu
o~ = bd z ou
= arTecTaluu
(mo
ceMecTpam)
1 | Pacnipenenénunie 6 |1, |4 4 4 14




(halI0BBIC CHCTEMBL. 2
2 | Mogenu pusnueckoi 6 |3, |4 4 4 14
COIIACOBAHHOCTH. 4
3 | Pacnpenenénnas 6 |5 |4 4 4 14
napaensHas oopaboTka 6
JTAHHBIX TEXHOJOTHEH
Map-Reduce.
4 | IIoJTHOTEKCTOBBIH ITOMCK. 6 |7, |4 4 4 14
8
5 | llonmxenue pazmepHocta | 6 |9, | 4 4 4 14
MHO’KECTBA. 1
0
6 | [IpocTpaHCTBEHHO 6 |1 |4 4 4 14
YYBCTBUTEIBHOE 1,
XELIUPOBAHUE. 1
2
7 | PageRank n 6 |1 |4 4 4 14
pacrpeeniéHHbIe 3,
BBIYHCIICHHSI Ha Tpadax. 1
4
8 | NoSQL CYB/I. 6 (1 |4 4 4 14
5,
1
6
uTOro 32 6 cemectp | 32 |32 |32 112 3ayer,
KOHTPOJIbHAS
padora
9 | NoSQL u 711, |2 4 4 3
COTJIACOBAHHOCTb. 2
1 | Takconomus NoSQL. 7 13,2 4 4 3
0 4
1 | Komonounsie CYB/I. 7 15, 12 4 4 3
1 6
1 | Bigtable. 717, (2 4 4 3
2 8
1 | JocTmkeHue 719, |2 4 4 3
3 | corylacoBaHHOCTH. 1
AJITOPUTMBI KOHCEHCYCA. 0
1 | Ilouck moxoxux 711 |2 4 4 3
4 | 1OKYMEHTOB. 1,
1
2
1 | Anroputmsl 711 |2 4 4 3
5 | KIlacTepu3aluH. 3,
1
4
1 | 3agada kiactepusaiuu. 701 |2 4 4 3
6 5,
1
6
1 | Uepapxuueckas 711 |2 4 4 10
7 | xjmactepusanusl. 7,




1
8
utoro 3a 7 cemectp | 18 (36 |36 |2 34 |54 |>k3amen, 2
KOHTPOJIbHBIE
padoThI

UTOro Bcero | 50 68 68 6 146 | 54

Conep:xanue Q1M CHUATTAHBI

1. Pacnpeodenéunvie gatinosvie cucmemoi.
2. Mooenu ¢uzuueckoii coenacosannocmu.
3. Pacnpeoenénnas napannenvuas oopabomra oannvix mexronozueil Map-Reduce.
4. IlonHomekcmoswblil NOUCK.
5. Ilonuoicenue pazmeprocmu MHONMCECMEA.
6. [Ipocmpancmeenno yyscmeumenbHoe Xeuuposarue.
7. PageRank u pacnpedenénnvie svruucienus Ha epaghax.
8. NoSQL CVB/I.
9. NoSQL u coenacosarnnocmeo.
10. Takconomus NoSQL.
11. Kononounvie CYbBJ/].
12. Bigtable.
13. Jocmuoicenue coenacosannocmu. Aneopummul KOHCEHCYCa.
14. Ilouck noxoscux 00KymMeHmos.
15. Aneopummel kiacmepusayuu.
16. 3aoaua knacmepuzayuu.
MeTtonap! Ki1acTepHU3alyH.
17. Hepapxuueckas knacmepusayusl.

5. Oﬁpa:iOBaTeJILHLIe TEXHOJIO0I'MHA, INPHMEHACMbBIC IIpU OCBOCHMUHU
ANCIHUIIINHBI

Jis  peaym3anuu  KOMIIETEHTHOCTHOTO TIONXO/a B Y4eOHOM TIporiecce
MIPUMEHSIOTCSI CIISTYIOITNE 00pa30BaTEIbHbBIC TEXHOIOTHH:

1) mpu mnpoBeneHWH JICKIMOHHBIX 3aHATHH: WH(GOPMAIIMOHHBIC JICKIIUH,
MPOOJIEMHBIC JICKIIUH, JICKIIMA Oecebl, JICKIIUU JTUCKYCCHHU, JICKIIUU C 3apaHee
3aIIaHUPOBAaHHBIMH OITUOKAMHU;

2) mpu MPOBEJCHUH MPAKTHUCCKHUX 3aHATUN: TPATUIIMOHHBIC 3aHSATHS, 3aHATHS
UCCIICIOBAaHUS, TPOOJIEMHBIC CUTYaIlUH, CUTYAIMH C OITMOKOM;

3) mnpu oOpraHu3alMud  CaMOCTOSATEIIBHOM pabOThl CTYJCHTOB: IIOMCK U
oOpaboTka uH(pOpMAIMKU, B TOM YHCIC C HCIOIb30BaHUEM HWH(POPMAITMOHHO-
TEJIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHH; HCCIICIOBAaHUE MPOOJIEMHON CHTYallHH,



MOCTAaHOBKAa W pEIICHHWE 3aJad W3 TNPEeIMETHON o00JacTu; OTpabOTKa HABHIKOB
MPUMEHEHUS CTAHAAPTHBIX METOJIOB K PEIICHUIO 337249 MPEAMETHOU 00JIaCTH.

VYcnemHoe  OCBOEGHHME — Marepuana  Kypca — Ipeanonaraer  OOJbIIyIO
CaMOCTOSITETIbHYIO pabOTy CTYJIEHTOB U PYKOBOJCTBO 3TOH pabOTON CO CTOPOHBI
npenogaBareneid. [Ipumensitorcs cieayromniue (GOpMbl KOHTPOJISA: YCTHBIM OIpPOC,
MIPOBEPKA PElICHUsI MPAKTUYECKUX 3a]1a4, KOHTPOJIbHAs paboTa.

[Ipy o0OydeHHM NIl C OrPaHUYEHHBIMHU BO3MOXXHOCTSIMU 370POBbSl U
WHBAJIUJIOB HCIIOJIB3YIOTCSl TOJXO0Jbl, CIOCOOCTBYIOIUE CO37aHUI0 Oe30apbepHOi
oOpa3oBaTenbHON Cpeabl: TeXHOJNOTHH AuddepeHIuanuid U WHAUBUAYAIHEHOTO
oOy4eHHs, MPUMEHEHHE COOTBETCTBYIOIIMX METOJUK MO paboTe C WHBAIUAMHU,
MCIIOJIb30BAaHUE CPEJICTB JUCTAHIIMOHHOTO OOIICHMS, TIPOBEJICHNUE TOTOIHUTEIBHBIX
MHJIMBUAYAJIbHBIX KOHCYJbTAMA [0 HM3y4Ya€MbIM TEOPETUYECKHM BOMNPOCAM H
MPAKTUYECKUM 3aHSITHUSIM, OKa3aHHE MOMOIIM NPH MOJATOTOBKE K MPOMEKYTOUHOU U
UTOTOBOM aTrTecTaruu. [loaroroBka, mpu HEOOXOAUMOCTH, YICOHBIX I KOHTPOIHHO-
M3MEPUTETHHBIX MaTepuajoB B (popmax, MOCTYMHBIX I U3YyUYCHUS CTYICHTaAMHU C
0COObIMU 00pa3oBaTEbHBIMU MOTPEOHOCTSIMU ([IJI1 CTYJIEHTOB C HapyIICHUSMHU
3peHHsl y4eOHbIe MaTepualbl MOATOTABIUBAIOTCS C MPUMEHEHUEM YKPYMHEHHOIO
mpudTa, UCHOIB3YIOTCS ayJUO3aluCU 3aHATHH; Uil CTYACHTOB C HapylIEHHUEM
ClIyXa MPeAOoCTaBISIOTCS JICKTPOHHBIC JIEKIIUH, MIEYaTHbIE Pa3IaTOYHbIE MaTEpPUATIbI
C 3aJIaHUSIMU JJISl CAMOCTOSITEIbHON paboThI).

[Ipu HeoOXoaMMOCTH, AJisi MOJATOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHATHH,
CTYJIGHTaM C HMHBAJIUJHOCTBIO U CTYJEHTaM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs CPEAHEE BpeMsl yBelIMUMBaeTcs B 1,5—2 pa3a mo CpaBHEHHUIO CO CPEIHUM
BPEMEHEM TMOATOTOBKUA OOBIYHOTO CTY/ICHTA.

JIst CTYJEHTOB C MHBAJIUAHOCTBHIO WJIM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3M0poBbsi  (hopMa TPOMEKYTOUYHOM AaTTECTAIlMM YCTAHABIMBAETCS C YYETOM
WHJIMBUAYAJIbHBIX ICUXO(PU3NYECKUX OCOOCHHOCTEHN (YCTHO, MUCHbMEHHO Ha Oymare,
MHCbMEHHO Ha KOMIIbIOTEpE, B (Qopme TecTupoBaHus U T.1.). [IpomexytouHas
aTTecTalus MO JAUCIUIUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO A3TanoB B (opme
PyOEXKHOTO KOHTPOJISI MO 3aBEPIICHUIO U3YUYEHUS OTJEIBHBIX TEM AUCIUTIINHBI.

6. YueOHO-MeTOAMYECKOE oO0ecme4yeHHEe CAMOCTOATEJILHOM PadoThI
cTyaeHTOB. OueHOYHbIEe CpeACcTBA JJf TEeKyllero KOHTPOJISA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTALMM 110 HTOTaM OCBOEHUS TN CIIUIIIHHBI.

CamocrosiTesIbHAA BHEayAUTOPHAsA padoTa.

[IpoBomutcs B (opme u3yueHUs M aHaiIM3a JIEKIMOHHOTO Marepuala,
M3YUYCHHS] OTAEIbHBIX TEOPETUYECKUX BOMPOCOB IO IMpeJjiaraeMoil JuTepaTrype,
moa0opa JOMOJHUTEIBHBIX HMCTOYHUKOB I W3BJICUCHUS HAYyYHO-TEXHUUYECKOU



uHopMaIuu, CBS3aHHOW C TpoOiemMamMu, H3ydYaeMbIMH B paMKax JIaHHOU
JTUCITUTUTHHBI U PEIICHUS 33724 ¢ JATBHEHIIUM UX Pa300opoM WM 0OCYXKIECHUEM Ha
ayAUTOPHBIX 3aHATUSAX, IOJATOTOBKU K TPOMEKYTOUYHOM aTTECTALINH.

CamocrosiTesIbHAsI ayAUTOPHAs1 padora.

[IpoBoauTcss B hopMe CaMOCTOATEILHOTO PEIICHUS 3a7a4 Ha MPaKTHUUECKUX
3aHATUAX C JATbHEUIIMM UX pa300poM U 0OCYKIECHHUEM; MPOBEICHUSI KOHTPOJIHHOM
paboOThI; MOUCKA PEHICHUN MPOOJIEMHBIX CHUTYAIMH, MPEIJIOAKEHHBIX Ha JICKIUIX U
NPaKTUUYECKUX 3aHATHUSIX, TIOMCKAa U YCTPAHEHUs OIIUOOK, 3all0KEHHBIX B
IPEACTaBICHUH MaTeEpHUaa MPEnoIaBaTeseM U AOMYIIEHHbBIX APYTUMU CTYJEHTAMH.

Tekymui KOHTPOJIb.

[IpoBomuTcs B (hopmMe YCTHBIX OMPOCOB HA JIEKIIMOHHBIX U MPAKTUYECKHX
3aHATHSAX, pa3dbopa U OOCYXKICHHS peIIaeMbIX 3a7a4 Ha MPAKTHUECKUX 3aHATHSIX,
KOHTPOJIbHON paboTel mo Teme. l[lpumepHble BapuaHThl KOHTPOJIBHOW pabOTHI
cozepkarcs B (DOHJE OIEHOYHBIX CPEACTB TEKYIIEro KOHTPOJS M MPOMEKYTOUYHON
aTTeCTalyy MO IUCUUILINHE.

IIpumeps! 3a1aHMi.

3ananue 1.

BbI e1aeTe BEKTOPHBIN MOKUCK MO KOPIYCY, COCTaBICHHOMY M3 | MJIH TBHUTOB.
Bekrop 3ampoca y Bac 5 OamioB cocrout u3 idf cioB, BeKTOpa JTOKYMEHTOB W3
HEHOPMHUPOBAHHOM YaCTOTHI CJI0Ba B IOKyMeHTe tf.

B kopmyce camoe peakoe ciioBo w Bctpeuaercs 1 pa3 B 1 nokymeHTte, a camoe
gactoe ciaoBo W BcTpeuaercs B 100000 mokymenTtax (Oosiee yacThie CIIOBa Bl HE
yuuthiBaere). M3 stux 100000 10KyMEHTOB MOJIOBUHA COAEPXUT W OJMH pas,
4eTBEPTh JIBa pa3a, W nanee B 1/21 gokymeHTax cioBo W coAepKuTCs > 1 pas.
JlokymeHnT, dw , comepskamuii CIIoBO W, He COACepKUT ciioBa W . BbI BeImoHsIETE
3anpoc "w W”. Ha kakoii (mpuMepHO) MO3UIIMH B OTBETE OyAeT NOKYMEHT dw ?

3aganue 2. B Bamieil pacrpenereHHONM CHUCTEME BEIETCS PEIUIMIUAPYEMBIN

KypHas mpotokosiom Raft. B cucreme yvact- 3 Oamna ByrOT 4 mpolieccopa, U OHU
U3MEHSIOT 3HAaYCHUE OJTHOM nepeMeHHoM X. Huke mpuBeeHo COCTOSIHUE CUCTEe- MBI.
Cronlupbl COOTBETCTBYIOT 3alMCsIM C COOTBETCTBYIOIIMM HMHJAEKCOM B >KypHale
KaXKJ0ro mporeccopa. B siueiikax ykazaHo qeidCcTBUE U HOMEP TTOKOJIEHUSI, B KOTOPOM
OHO ObLJT0 coBepiieHo. Ceiuac BeIyIIMii HAXOAUTCS B TPETHEM MTOKOJICHHH.

123 Beaymumit x =1[1]x=2[1]x=3[3]

BeagoMbIl Nel x =1 [1]x=5[2]x=6[2]

BeAoMBIN Ne2 x =1 [1]x=2[1]x =3 [3]

BenoMbIid Ne3 x =1 [1] x =2 [1]



B 3TOT MOMEHT MpUXOIUT 3ampoc Ha yTeHHe 3HaYeHUs X. Kakum Oyner oTBer,
B 3aBUCUMOCTH OT TIPOIIEC- COPa, KOTOPBIH OOCTYKHUT ITOT 3ampoc?

3amanue 3. Ilocuwmtaiite kospduument Kakkapa g Bcex nap 3THX
MHOXecTB: 2 6amna {1, 2, 3,5, 8}, {2,3,5,7}, {4,7,8, 11}

TecTsr:
1. bonpmmHCTBO NanHbIX B Mupe B 2011 roay conepskanocs:
* +B nmudpoBom Bue
B ananorosom Buje
2. B xakoM Beke mpou301IEN nepeBec 00bEMOB HAKOTUICHHBIX
YeJIOBEYECTBOM JAHHBIX B CTOPOHY U(PPOBBHIX?
* Uucno ? (20)
3. O0BEM HAKOIUICHHBIX YEJIOBEYECTBOM UG POBBIX JaHHBIX Ha 2012 Tox
U3MEPSCTCS:
* Ilerabaiitamu
» +3erTabaiiTamu
» Dk3abalitaMu
« MotTabaiitamu
4. Ckombko IletabaiiT B 3eTradaiite?
* Uucio ? (1024)
5. Ykaxure (akTop, CHOCOOCTBOBABLINY MOSIBJICHUIO TPEH 1A OOJIBIITNX
JTAHHBIX
¢ +MapKeTUHTOBBIE KAMITAHUY KPYIHBIX KOPIIOPaLAi
» +CHUXKEHUE U3JIEPKEK HA XpaHEHUE JaHHBIX
* [losiBNEeHME HOBBIX TEXHOJOTUN 00PAOOTKH MOTOKOBBIX JTAHHBIX
* Brimmyck 6a3 maHHBIX ¢ 00paOOTKOM TaHHBIX B MTAMSITH
6. OT™MeThTe 3HAYUMBIC COOBITHS, MOBIHSBIINE Ha (HOPMHUPOBAHHWE TPEHIA
OOJIBIIINX JaHHBIX:
* + Pazpabotka Hadoop
* + N3oOperenue npuniuna MapReduce
 Pa3zpabotka s3bika Pyhton
* [Io6ena Deepblue B matue ¢ I'.KacmapoBbim.
7. Beibepurte BEpHBIN OTBET
* bonbmue naHHele — 3TO 00paboTka wiau Xpanenue Oonee 1 TO
uHdopmauu.
* +[IpobGnema OGoONBIIMX JAHHBIX — 3TO Takas MpobOieMa, Korja Mpu
CYIIIECTBYIOIINUX TEXHOJIOTUSIX XpaHEHUS U 00pabOTKH
* CYIIHOCTHasA 00pabOTKa JaHHBIX 3aTPYy/IHEHA WM HEBO3MOXKHA.



* bosbmme nanHbie — 310 orpoMHas PR-akuust KpynHbIX BEHIOPOB U HE
Oosiee TOrO.
* bBonwpmme ganHbIe — 3TO sIBICHHE, KOrna MUGPOBBIC TaHHBIE HanboJee
MIOJTHO MPEJICTABIISIIOT U3y4aeMblii OOBEKT.
8. BbiOepuTe HEBEPHBII OTBET:
* +boiplne JaHHbIC — 3TO JaHHBIE 00BbEMa cBhIme 1 TO
* IIpoGaema GoNBIIMX TAHHBIX — 3TO MPOOJIEMa, KOT/Ia MPU CYIIECTBYIOITUX
TEXHOJIOTHUSAX XpaHEHUs U 00pabOTKU CYNIHOCTHas 0O0pa0OTKa JaHHBIX 3aTpyJAHEHA
WM HEBO3MOKHA.
* bonpmme naHaeple — 310 TpeHA B obnactu UT, momorpeBaemblii
MapKETUHTOBBIMU KaMITAHUAMU KPYIHBIX BEHIOPOB.
* boblve 1aHHbIE KaK MPAaBUIIO HE CTPYKTYPUPOBAHBI.
9. OT™MeThTE T€ U3 BAPUAHTOB, B KOTOPHIX JaHHBIC CTPYKTYPUPOBAHBI:
» JlanHbIe O MpOJa)Kax KOMIIAHUH, MPEJICTABJICHHbIC B BUJIEC MMOMECIYHBIX
otuéToB B hopmare MS Word.
* +Tabnuua ¢ eXeIHEBHBIMU MOKA3aHUSIMU TeMIEPaTyphbl MOMEIIECHUS 3a
rojzi B aiine ¢popmara csv.
* Texcr nemarornueckor mosmel A.C. MakapeHKO, IPEICTABICHHBIN B
¢dopmare PDF.
* bubnumoreka GUIBMOB, MpEACTABICHHBIX B (popMaTe mpegd Ha OJHOM
’KECTKOM JHCKE.
10. [TepeuncnuTe 4eThIpe OCHOBHBIX XapakTepucTuku Big Data:
» Virtualization, Volume, Variability, Vehicle
 +Variety, Velocity, Volume, Value
 Verification, Volume, Velocity, Visualization
* Video, Value, Variety, Volume
11. Beibepure HEBEpHOE BBICKA3bIBAHUE:
* +bonbire 00bEMBI TaHHBIX OPUBOAAT K CIa00N UX CTPYKTYypHU3alluH,
MOATOMY MOSIBJISIETCA TaAKOE pa3HOOOpa3ue JaHHBIX.
* VBeIu4MBIIAsACS MTPOU3BOIUTEILHOCTh TEIEKOMMYHHUKAIITMOHHBIX KaHATIOB
MpuBeJia K pocTy 00bEMOB niepeaBaeMoil UHGOpMaIUH.
* VYiemeBieHUEe CUCTEM XPaHEHUS HAa €AUHUILY MH(POpPMAIIUU MPUBEIO K
POCTY pbIHKA OOJIBIITUX JTaHHBIX.
* Bospiioe pasHOOOpa3ue UCTOUHUKOB JaHHBIX
12. OTmeThTe HEBEpHOE MMOHMMaHKE Variety B KOHTEKCTE XapaKTePUCTUK
Big Data:
* +BBIicOoKast CKOpOCTh T€HEPUPOBAHUS JAHHBIX.
» +Pa3Hble TUIIBI JaHHBIX B KOJIOHKAX Tabaull pessiiinoHHbix CYB/I.
* +Pa3HooOpa3ue oTpaciei, BISIIOIUXCS UCTOYHUKAMU JaHHBIX.



* Pa3znooOpa3zue TUIIOB JaHHBIX, BKIIOYAIOIINX B c€0s1 CTPYKTYPHUPOBAHHbBIC,
MOJIyCTPYKTYPUPOBAHHBIE U HECTPYKTYPUPOBAHHBIE.
13. ITpuamun MapReduce coctout B ToM, 4TOOBI
e +IIpou3BoaUTh BBIUKMCICHUS Ha y3Jax, IrJie UHPpopMalus HW3HAYaIbHO
ObLJ1a COXpaHeHa
* +l/cnonbp30BaTh BEIYUCIUTENHHBIE MOIIIHOCTA CUCTEM XPaHEHUS
* Hcnonp30BaTh PyHKIMOHAIBHOE MTPOrPAMMUPOBAHKE JIJIsl PEIICHUS 33124
MacCCUBHO-TIapaAJIJIeIbHOW 00pabOTKH
14. Beibepute 01HO HEBepHOE BhIcKa3zbiBaHue rpo MapReduce:
* +HuTtepdeiic s MaccoBo-napaieabHON 00pabOTKM TaHHBIX, TIE
BBIYMCIICHUS POU3BOIATCS Ha y3JIax, T1e uHpopMaIus n3HavyaibHO Oblila COXpaHEHa
* MapReduce — 310 1Be onepanuu: pacrpeaeieHus u COOPKH TaHHbBIX
» +MapReduce 6b11 mpugyman paspadorankamu Hadoop
» MapReduce 6p11 anHOHCHpOBaH pazpadotunkamu Google
15. KakoB TeopeTrnieCcKuil MpUPOCT MPOU3BOJUTEIIBHOCTHU MPU MOICUETE YUCTA
CJIOB B TeKcTe npu padore MapReduce npu nepexoae oT 0IHOTO y37a K ABYM:
* Uucno ? (2)
16. Kakue u3 cnenyromux texHosorud CYBJ/[ He HCHONB3YHOT NPUHLMNI
MapReduce
» Hadoop
 Cassandra
* HDInsight
 +Redis
17. Kakue CYDB/] moiHOCTBIO MOJNIAralOTCA Ha OMNEPATUBHYIO MaMATh MPHU
XpaHeHUH UHPOPMAIIUU:
» +Oracle Exalytics
« +SAP HANA
« BigTable
» HBase
18. B uém npenmyIecTBO KOJIOHOYHO-OpUueHTUpOoBaHHbIX CYDB/1?
* OHU MO3BOJISAIOT BBINOJHATH Oonee cioxHbie SQL-3ampocsl 1o
cpaBHEHUIO ¢ penaiuoHHbIMU CYB/]
 +OHM TO3BOJISIOT JAUHAMHYECKH JOMOJHATH COJEp’KaHHUE 3arucen
HOBBIMU IOJISIMU
* OHu nMeroT 0osiee TMOKKUE BO3MOKHOCTH aHAIUTHUKHU.
* OHu 103BOJISIOT 3D PEKTUBHO JeNIaTh MEKKOJIOHOYHBIE CPABHEHHS.
19. Jlns yero aHaIUTUKY HEOOXO0MMa «TIICCOUHHIIAY?
e +/Ins BBICOKONPOU3BOAUTEIBHON AHATUTUKHU 32 CYET UCIIOIb30BAHUS
orepaTuBHOU namsatu 1 inDB omneparuii.



 JIns XpaHeHus: BceX MOTYUYEHHBIX OT 3aKa3unKa JaHHBIX.
 JIns mocTpoeHust OTYETOB O pe3yJIbTaTax aHalu3a
e +]1J1s1 CHUKEHUSA 3aTpaT, CBA3AHHBIX C PEIUIMKAIUEH TaHHBIX
20. Kakuwe u3 crneayroommx CpeICTB Pa3yMHO HCHOJIb30BaTh I aHANA3a
JTAHHBIX, PEJICTABJICHHBIX €IMHCTBEHHBIM cSV-(aitiiom pazmepa 6osiee 1001°6:
» +Hadoop
» Data Warehouse
e +«llecounnnan
* +Python
21. Beibepute BepHOE YTBEPKICHHE:
« Data Warehouse co3naroTcsi Juisi TPOBEpKH THIOTE3 TPH aHAIHU3E
OOJIBIIIUX JaHHBIX.
» +«llecounnna» ucnosb3yeTcs AJisl CHUKEHUS Harpy3Ku Ha OCHOBHOM Data
Warehouse.
» Kaxnmprit Data Warehouse moimkeH comepxkaTh «IIECOTHHITY Y.
* «I[lecounuiia» HeoOxoaMMa AJis JIFOOOTO Mpoliecca aHATUTUKH.
22. Ilpumep OnaropaszymHoro ucnoiabs3oBanus Hadoop
o Anamus 10 I'0 maHHEBIX.
* ExenHEBHOE COXpaHEHUE JaHHBIX TEMIIEPATYpPhI, MOCTYHAIOIINX CO BCEX
roposioB Poccuu (1o ogHOMY MOKa3aHHIO Ha TOpo/1, Bcero ropoaos 1100 mir).
* +IllocekyHOHOE COXpaHEHHE NAaHHBIX TEMIIEPATYPbI, MOCTYNAIMINX CO
Bcex ropoioB Poccuu (1o olHOMY MOKa3aHUIO Ha rOpoj, Bcero ropoioB 1100 mT).
* [TocTpoeHue rpaduka mysbca MaueHTa B peajIbHOM BPEMEHH.
23. HaumHas ¢ Kakux pa3MepoB JIAaHHBIX 0OOCHOBAHHO MPHUMEHEHHE KiacTepa
Hadoop nnst xpanenust TaHHbBIX?
« 100I'6
« 1T6
* +100T6
« +1116
24. Hadoop — aT0:
* +Habop yTUJIUT, U IPOrpaMMHBINA KapKac JjIsl BHITTOJTHEHUS
* pacnpeIeIEHHBIX IporpamMM, paboTaronuX Ha KilacTepax.
 Pactipenenénnas CYB/I, mo3Bossronias 06padareiBaTh OOJBIINE JTaHHBIC.
* S3BIK BBITIOJIHEHUS 3a1aHui B mapagurme MapReduce.
» Pacnpenenénnas ¢aitnoBas cucrema, npeaHazHayeHHas JUIsl XpaHEHUs
¢aiinoB 60bII0T0 00BbEMA.
IIpomexyTouHasi aTrecTanms.



[IpakTHyeckue 3aHATHS MPOBOASTCA MO Pa3IMYHBIM MPEIMETHBIM 00JIaCTsIM.
HeoOxomumo caenaTh MOJHYIO peaqu3alldio CUCTEMBbI M MPOJEMOHCTPUPOBAThH €€
paboTOCIOCOOHOCTh HA TECTOBBIX AaHHBIX. [[puMepHbIii HaOOp 3aAaHUI:

[IpoekTupoBanue cxembl 6a3bl JaHHBIX.

[IporpaMMupoBaHHe CUCTEMBI 3aIIPOCOB.

TecToBbIi TpUMED 117151 BBIOPAHHOM MpPeIMETHON 00IacTH.

HayuHno-uccnenoBaTenbckast pabota CTYJCHTOB 3aKIJII0YaETCs B
CaMOCTOSITETbHOM ~ KOHKpPETH3allMk  CTYJCHTOM  (OpPMYJUpPOBKH  3aJauHu,
IIOCTAaBJICHHOM  MpenojaBaTeleM, C  LEJIbl0  Pa3BUTHS  CaMOCTOSITENILHOTO
MHHOBALIMOHHOI'O MBILUICHUS, Pa3BUTHS YMEHUIN (OopMyaupoBaTh U (HOpMaInu30BaTh
CJIO’KHBIE TPEIMETHbIE 00JacTH C y4eTOM OCOOEHHOCTEM pa3BUTHS COBPEMEHHOI'O
o0riecTna.

Cnucok BONpPOCOB MO TUCHUILTHHE.

. XapaKkTepUCTUKHU JTAHHBIX

. OCHOBHbIE KOHIIENIIUU

. Ocobennoctu pacnpeneneHHbIX OC

. Google File System/Hadoop File System

. bonyc Tpek

. Map-Reduce ¢ Touku 3peHust nporpaMmucTa
. Pactmpenue moaenu Map-Reduce
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. Monenu naopMaIMoHHOTO MONCKa. BeraucinurenbHas 4acTh
. PageRank

. PageRank u MapReduce

. Pregel
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. [lTabnonb! JOCTYMNA K JAHHBIM
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. Pensimonnbie CYB/L 1 MmoHbIe NPUTIOKEHUS
. Takconomust NoSQL

. Komonounsie CYB/]

. Bigtable

. CAP, ACID, BASE, PACELC

. Monenu ¢pu3ndeckoil coriacoBaHHOCTU
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. Percolator
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. Two-Phase
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. Commit
. Paxos
. Raft

. CxoxecTh 00BEKTOB
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. [TokpeITHE TEKCTa MEPEKPHIBAIOIIMMHUCS N-TPaMMaMu
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. [loHmkeHue pa3sMepHOCTH MHOXKECTBA



27. IIpocTpaHCTBEHHO YyBCTBUTEIBHOE XEIIUPOBAHUE

28. 3aayva knactepusanuu

29. Metopb! KilacTepu3anun

30. Uepapxuueckast KiacTepr3alns

31. Anropurm k-cpennux
32. CURE - clustering using representatives

33. 3oHTHYHAs KJIaCTEpU3aALUS

7. JanHbIe AJI51 y4eTa ycrneBaeMocT cTyaeHToB B BAPC

Tabnuia MakCUMaIbHBIX OAJTOB TIO BUAAM YUYE€OHOU JIEATETLHOCTH.

1 2 3 4 5 6 7 8 9
Cemectp | Jlekiuu | JIaGopart | Ilpaktu | Camoct | ABroma | [lpyrue | IIpomex | Hrtoro
OpHbIE | YECKHE | OSITeNIbH | TU3UPOB | BHUJIBI | yTOYHAs
3aHITUS | 3aHATUA ast aHHOe | yueOHOH | arTecta
paborta | TecTUpo | AeATeNh st
BaHUE HOCTH
6 10 0 20 30 0 10 30 100
7 10 0 20 30 0 10 30 100
HporpaMMa OICHUBaHUA y‘lEﬁHOﬁ ACATECJIBHOCTH CTYACHTA
6 cemecTp.
Jlekuuu

[TocemaemocTtb, ONpoc, akTUBHOCTD U Ap. — oT 0 10 10 6aios.

JlaGopaTopHble 3aHATHSA

He npexycmoTpeHsL.

IIpakTH4yeckue 3aHATHS

KoHTposb BeITIOIHEHHS TPaKTHYECKUX 3aaannii — ot 0 10 20 6amios.

CamocrosiTeibHas padoTa

Pabota ¢ anexrponasiMu YMK — ot 0 1o 30 6amnos.

ABTOMATH3MPOBAHHOE TECTUPOBAHUE

He npenycMoTpeHsl.

Jlpyrue Buabl y4eOHOM AeATeJbHOCTH

Buapsl ydeOHOW JeSITEIBHOCTH, HE BOIICAIIME B TPEABIIYIINE KOJOHKH
TaOJIMIIBI — BBIMOJTHEHUE KOHTPOIBHOM paboThl - oT 0 10 10 Gamios.

[IpomexxyTounas arrecranus, 3a4eT — or 0 mo 30 Oamnos. IlpencraBusier
coboli ycTHOe cobeceloBaHHWE CO CTYJCHTOM IO IIporpaMme Kypca. 31ech

OLCHUBACTCA IIPpaBUJIBHOCTD, IIOJIHOTA u APryMCHTHPOBAHHOCTD OTBCTa.

[IpuBeTcTBYETCS YMEHUE NOJIKPEIUIATh OTBET Ha BOIPOC KOHKPETHBIMU MPUMEPAMHU.
13-30 GanyioB — OTBET Ha «3a4eT»
0-12 6an10B — HEYAOBIETBOPUTEIBHBIN OTBET.



Takum o0pa3oM, MakCMMajIbHO BO3MOXHAas CymMMa OalIOB 3a BCE BHJIBI
y4eOHOH JeSTeIBbHOCTH CTyIeHTa 3a 6 cemecTp cocrapisier 100 6ammon

Tabnuua nepecyera NOJy4eHHOM CTYy/IEHTOM CYMMBI OaJIJIOB
o auctumuinae «Crnenkype 3.2» B OIEHKY.

ot 40 1 6onee «3a4eT»
MenbIe 40 6ayuioB «HEYJIOBJIETBOPUTEIHLHO
7 cemecTp.
Jlekuuu

[TocemnaemocTtb, ONpoOC, aKTUBHOCTD U Ap. — oT 0 10 10 6anios.

JlaGopaTopHble 3aHATHSA

He npexycMoTpeHsL.

IpakTHyeckue 3aHATUS

KOHTpoJb BBINOJIHEHUS MPAKTHYECKUX 3aaHuii — oT 0 10 20 6amos.

CamocrosiTeibHas padoTa

Pabota ¢ snexrponnsiMu YMK — ot 0 10 30 6amos.

ABTOMAaTH3MPOBAHHOE TECTUPOBAHME

He npexnycMoTpeHsL.

JApyrue Buabl y4eOHOM 1eITeIbHOCTH

Bunpr ydeOHOM JnesTeIbHOCTH, HE BOIICAIIME B MPEAbIAYIIHME KOJOHKHU
TaOJIHIIBI — BBIMOJTHEHUE KOHTPOIBHOM padoThl - oT 0 10 10 Gamios.

[TpomexxyTounast arrectanus, sk3ameH — oT 0 mo 30 Gamnos. Ilpencrapmsier
co0oif ycTHOe coOeceoBaHME CO CTYJIEHTOM MO TIporpaMme Kypca. 31ech
OLICHUBAETCS  NPaBUJIBHOCTb, IMOJHOTA W  APryMEHTUPOBAHHOCTb  OTBETA.
[IpuBeTCTBYETCS YMEHME MOJKPEIUISATH OTBET HAa BOMPOC KOHKPETHBIMU ITPUMEPAMH.

25-30 6aysI0B — OTBET HA «OTIUYHO

19-24 6anna — OTBET HA «XOPOLIO»

13-18 OanaoB — OTBET Ha «YJIOBJIECTBOPUTEIHLHO

0-12 6ay1510B — HEYAOBJIETBOPUTEIIBHBIN OTBET.

Takum o00pa3oM, MakCUMajibHO BO3MOXHas CymMMa OaJIOB 3a BCE BHUJIbI
y4eOHOM eITeIbHOCTH CTyJIeHTa 3a 7 cemecTp cocTtanisieT 100 Oamios

Tabnuira mepecyeTa MOJTyYSHHON CTYACHTOM CyMMBI 0aJlioB
no aucuumuinee «Crnenkype 3.2» B OLEHKY.

80 GatoB u Oosee COTJIIMYHOY»

ot 60 o 79 6amoB «XOPOLIO

ot 40 g0 59 6amnoB «YJIOBJICTBOPUTEIBHO
Menblie 40 6aos «HEYJIOBJIETBOPUTEIBHO»




8. YueOHo-MeToauueckoe H HHpOpMaLHOHHOE ObecneYeHHe JHCIHILIHHbI.
Jlumepamypa:
[1] Ilenokos, C. A. bassr gannbx [Texcr] / C. A. lllenokos. - Open6ypr : OI'Y, B.

2014 r..,- 298 ¢. - b. u. YIK 002.52 BBK 32.81 Kuura Haxoaurcs B 6a30B0i BEpCUU
9bC «Pykonr». IlepeliTi k BHeIIHEMY pecypcy http://rucont.ru/efd/278638 v
[2] Arameunos, B. II. Ba3bl mansbix [Texcr] : YueOHuk: B 2 kumrax Kuwmra 2:
Pacripenieniennble u ynaneHHele 6a3bl maHubix / B. I1. AramernoB. - 1. - Mocksa :
Wsparensckuit Jlom "®OPYM" ; Mocksa : OOO "HayuHo-M3/1aTeNbCKHMH LEHTP
HMHOPA-M", 2017. - 271 c. - ISBN 978-5-8199-0394-0 : B. u. VJIK 004.6(075.8) BBK
32.973s73 Knura naxomutes B 6asosoii Bepcun DBC Ilepeiitu k BHemHemy pecypcy v
http://znanium.com/go.php?id=6

[3] Ilycrosa, JI. M. basel nanueix [Tekcr] : Yue6uuk / JI. W. Illycrora, O. B.
Tapaxanos. - 1. - Mocksa : OOO "Hayuno-usnarensckuii nearp MH®PA-M", 2017. -
304 c. - ISBN 978-5-16-010485-0 : b. u. YIK 002:004(075.8) BBK 32.81:32.97s73
Kunra maxomurcs B 6asopoit Bepcuu OBC Ilepefitu Kk BHewHeMy pecypey |
http://znanium.com/go.php?id=7 il
[4] Maprummn, C. A. basbl janssix. IIpaktudeckoe npumerenre CYB/T SQL 1 NoSOL-
THIIA 7151 TPUMEHEHHs! MPOEKTUPOBAHUST UHPOPMAOHHBIX cucTeM [Teker] : Vuebnoe
nocobue / C. A. Maprummn, B. JI. Cumonos, M. B. Xpamuenko. - 1. - Mocksa :
WMspatensckuii Jlom "®OPYM" ; Mocksa : OOO "HayuHO-M31aTeNnbCKMii LIEHTp
MHOPA-M", 2017. - 368 c. - ISBN 978-5-8199-0660-6 : b. n. YJIK 004.6(075.8) BBK
32.973s73 Kuura naxonutcst B 6azoBoit Bepcuu IBC Ilepeiitu k BHemHeMy pecypcy

http://znanium.com/go.php?id=>5 @Z&/ \/
\/ Ml 2;7 ’
\//.

IIpoepammnoe obecneuenue u Humepnem-pecypco:

1. JloxkanbHble HOpmaTuBHBIe JoKyMeHThI CIV mo 0o6pa3oBaTenbHOM
JeSITeIbHOCTH

https://www.sgu.ru/structure/edudep/lokalnye-normativnye-dokumenty-po-
obrazovatelnoy

2. Obpasosaresnbubie nporpammsl CI'Y

https://www.sgu.ru/education/courses

3. CtynenuectBo CI'Y

https://www.sgu.ru/students

4.0C Unix/Linux (cBo6ogHoe I10).

5. Open Office/Libre Office u miktex, kile, texlive, TeXnicCenter (cBobGOmHOE
110).

6. bpaysepsr Firefox, Smpekc.bpaysep, Google Chrome, Opera u up.
(cBoOoHOE T10)



9. MaTepI/IaJILHO-TeXHH‘IeCKOC o0ecrneyeHue AUCHUIIIMHBI

JUis  npoBeneHus — 3aHATHA 1o aucuumuinHe  «Cnenkype 3.2y,
npeaycMoTpeHHo yueOnsiM 1iaHom OOII, umeercss HeoOxoauMas MaTepUaIbHO-
TeXHUYecKas  0a3a, COOTBETCTBYIOIIAs  JICUCTBYIOIIMM  CaHUTAPHBIM  H
ITPOTUBOIIOKAPHBIM IPABUJIAM U HOpMaM:

— MyJIbTUMEIUIHAS JICKIIMOHHAS ayIUTOPHSI, OCHAILEHHAs MYJIbTUMEANITHBIMU
IPOEKTOpaMH, MapKEPHBIMU JOCKAMU JUIsI IEMOHCTpAIMU Yy4eOHOT0 MaTepurarna;

— CHELHAJIM3UPOBAHHBIE KJACChl, MPEIHA3HAYEHHbIC [JIsi IPOBEIACHUS
NPaKTUYECKUX 3aHITUH;

— OubnuoTeuHbld (POHJ, YKOMIUIEKTOBAHHBIM TEYATHBIMU HW3JIaHUSIMH,
NIEPEYUCIIEHHBIMU B pa3jiesie § B HE0OX0IUMOM KOJINYECTBE;

— 3JICKTpOHHAss OUOINOTEKA;

— CHEUMaIbHO 00O0PYJOBAHHBIE MOMEIICHHUS ISl CAMOCTOATEIBHONW pPadOThHI
oOyJaromuxcs ¢ KOMIBIOTEPHBIM 000pYI0BaHUEM H IOCTYIIOM K ceTu MHTepHeT.

[Iporpamma coctaBieHa B coorBeTcTBuM ¢ TpeboBanusmu GI'OC BO mno
HampaBieHuto  38.03.05 «busnec-uHpopmartukay U HOPOPWIIO  MOATOTOBKU
«YmnpaBieHrue OM3HEC-TTPOLIECCAMM.

ABTOD (-bI)
K.(h.-M.H., JOIEHT KadeaApbl MaTEeMaTHUECKOTO U
KOMITBIOTEPHOI'O MOJIETTMPOBAHUS [Inakcuna U.B.

[Iporpamma onmoOpeHa Ha 3acemanuu Kadeapbl MaTEMaTUYECKOTO U
KOMIIBIOTEPHOTr0 MozienupoBanus ot 26.04.2023, nporokon Ne 8.



