[Mpunoxenue 1
MUHOBPHA VKU POCCUMCKOMN ®EEPALIMUA
HALIMOHAJIbHBIN UCCJIEJOBATEJILCKUI
TOMCKHWM TOCYTAPCTBEHHBI VHUBEPCUTET

WHCTUTYT NPUKIAAHON MaTeMaTHKH U KOMITBIOTEPHBIX HayK

1 YTBEPXKIIAIO

JIMpeKTop HHCTHTYTA TIPRKIIATHOI

MaTeMAT BIX HAYK
QTepHIAXEY- QéMﬂTHH

« W » W,ﬁ%@ . 2021 T.

DoH/1 OIEHOYHBIX CPeICTB MO JHCIHILIHHE

TexHonoruu BeICOKOMPOU3BOUTENEHOM 00paboTKH GONMBLIMX JAaHHBIX

HanpaBneHHe MNOArOTOBKH

02.03.02 ®ynaamenTaabHast HHpoOPpMATHKA H HHPOPMALHOHHbIE TEXHOJIOTHH
KOO U HAUMEHOBAHUE HANPABTEHUA NOO20MOBKY

HekyceTBeHHbIH HHTEVIEKT H pa3pafoTKa NporpaMMHBIX MPOAYKTOB
HAUMEHOBAHUE NPOPUAL NOOZ0MOBKYU

Tomck—2021



®OC cocraBu:
KaH/. TEXH. HayK,

JIOLICHT KadeIpbl TEOPETHUYECKUX OCHOB HH(YOPMATUKH Jos o) JL.B. JlpyxuHuH

S

PeriensenT:
I-p TeXH. HayK, mpodeccop,

npodeccop Kadeapbl TEOPETHYECKUX OCHOB HHYOPMATHKU //

FO.J1. KocTiok
W-

@OoHJ| OLIEHOYHBIX CpeACTB OJ00peH Ha 3acefaHud Y4eOHO-METOAMYECKOH KOMHCCHH
MHCTHTYTa MPHK/IaHON MaTeMaTHKH U KoMnbioTepHbIX Hayk (YMK UITMKH)

ITpotokon ot 17 utons 2021 r. Ne 05

[Tpencenarens YMK UITMKH,

A-p TeXH. HayK, npodeccop C.IL. Cywenko

/Wl



®onx oneHOYHBIX cpencTB (POC) ABIACTCA 3IIEMEHTOM CHCTEMBI OICHHBAHHA C()OPMHPOBAHHOCTH KOMIIETCHITHIA Y OOYYIAIONIHXCSA B IIETIOM
UJIH Ha OTIpeJie/IeHHOM 3Tale ee () OpMUPOBAHHUS.
@OC paspabaTeIBaeTCI B COOTBETCTBHH ¢ padodeil mporpammoii (PII) MMCIMIUIHHBEI M BKIIOYAaeT B ceGf HaOOP OIIEHOYHBIX MAaTePHAIOB VIS

IPOBEACHHUA TEKYIIETO KOHTPOJIA YCIICBAEMOCTH H HpOMe}KyTOIIHOﬁ aTTecTallHH 10 JUCHHILIHHE « TeXHOIorHH BblCOKOHpOHBBOI[HTEJIbHOﬁ 06pa601‘1<11
OOJIBIITHX JAHHBIX).

1. KommereHUHH W  pe3yJabTaThl o0OydeHHsi, (opMHpyeMble B  pe3yJbTaTe OCBOeHHSl IHCHUIIHHBI «TexHonorum
BBICOKONIPOH3BOIAUTEIbHOMH 00patoTKH 60IbIIAX JAHHBIX»

Kol i HAHMeHOBAHMe KpHTepHH OLeHHBAHHS Pe3yJIbTATOB 00y 1eHAA
HuagakaTop

Komnerennus pe3yJibTaros
KOMIOeTeHIHH

00yUeHHS OTIHYHO Xopomo V 10BIETBOPHTETHHO
TEIIBHO

HeyaosneTBopE-




OIIK-2. CrmocoGen
TIPHMEHATD
KOMITEIOTEDHEBIE/ CYTIe
PKOMIIBIOTEPHBIE
METOIEL,
COBpEMEeHHOE
IIPOTpaMMHOE
obecIiedyeHIe, B TOM
qHCIIe
OTEUeCTBEHHOTO
TIPOUCX 0K ICHHA, A7
pelIeHns 3a1ad
npodeccHOHATLHOH
JeATe IbHOCTH

HOIIK-2.2 Ucnomp3yeT
MeTOJBI

BBICOKOTIPOH3BO/THTENh
HBIX BBIYHCIHTEIBHBIX
TEXHOJIOTHH,
COBPEMEHHOTO
TIPOTPaMMHOTO
obecmedeHHa, B TOM
YHCIE OTEYEeCTBEHHOTO
TIPOHCXOKISHHA.
HOIIK-2.3 Ucnomp3yer
HHCTPYMEHTAIbHEIE
cpeJlcTBa
BBICOKOTIPOH3BO/THTENh
HBIX BBIYHCJIEHHH B
Hay9IHOH H
TIpaKTHIECKOH
eATelIbHOCTH.

OP-2.2.1: 3Hath
aKTyalbHOCTh, 5a30BYIO
TEPMHHOJIOTHIO,
APXHTEKTYPY
BBICOKOIIPOH3BOAHTEIBHBIX
CHCTEM.

OP-2.2.2: 3HaTh METOBI,
aJTOPHTMBI
BBICOKOIIPOH3BOTHTEIBHOH
06paboTKH TaHHBIX.
OP-2.2.3: Bragets
HaBBIKAMH HCIIOIb30BaHHA
YIIy6IeHHBIX
TEOPETHIECKHX H
IPaKTHYECKHX 3HAHHH B
0671acTH HCIIOJB3 OBAHHA
TEXHOIIOTHit
BBICOKOIIPOH3BOTHTEIBHOH
00paboTKH JaHHBIX I
peIeHHs AJIA PEeNIeHHA
3a]1a4 HHTEIUIEKTYaIEHOTO
aHallH3a JaHHEBIX.

OP-2.3.1: Bnagetb
HABBIKAMH Pa3pabOTKH H
TIPHMEHEHHA
MaTeMaTHUYEeCKHX METOJI0B
CHCTEMHOTO H IIPHKIAJHOTO
TIPOTPaMMHOTO OOecTIeYeHHA
JI71A pelIeHH: 3a7a4 HayqIHoH
H TIPOEKTHO-
TEXHOJIOTHYE CKOH
TeATeIbHOCTH

JleMOHCTpaIIHA BBICOKOTO
VPOBHA 3HAHHH;
CII0c0GHOCTh
CaAMOCTOATEIIFHOT O
aHAJIH3a H peaTH3al[HH
TNOTYYEHHBIX 3HAHHH.
3HaHHEe TEPMHHOJIOTHH,
APXHTEKTYPHI
BBICOKOIIPOH3BOHTEIbHEI
X CHCTEM; METO/IOB H
aJTOPHTMOB
BBICOKOIIPOH3BOJHTEIbHOH
006pabOTKH TaHHBIX.
Brnanenne HaBBIKaMH
HCIIOJIb30BaHHA
VITyOIeHHBIX
TEOPETHIECKHX H
TIpaKTHIeCKHX 3HAHHH B
06IacTH TeXHOJIOTHH
BBICOKOIIPOH3BOAHTEIbHOH
06paboTKH JaHHBIX I
PpelleHHA I pelIeHHA
3aJlad HHTEIUIEKTYalIbHOTO
aHaTH3a JaHHBIX H
pa3paboTKH H MPHMEeHEHHA
MaTeMaTHIYECKHX METOJ0B
CHCTEMHOIO H
TIPHKJIA,THOTO
TIPOTPaMMHOTO
obeclederHs 114
PpelleHHA 3a7ad HayaHo# H
TIPOEKTHO-
TEXHOJIOTHIECKOH
JIeATEIIHOCTH.

B I1e1oM yCIenHbIe, HO
COMlepyKalllHe OTHeIbHbIE
Tpo0 ekl 3HAHHA
TEPMHHOIIOTHH,
apPXHTEKTYPBI

BBICOKOIIP OH3BOTHTEIIBHEI
X CHCTEM; METOIOB H
aITOPHTMOB

BBICOKOITP OH3BOIHTEIBHOH
06paboTKH JaHHBIX.

B I1e1oM yCIenHbIe, HO
COIlepyKallTHe OTHETIbHBIC
TpoOenBl BIacHHe
HABBIKaMH HCIIOTh30BaHHA
IIPaKTHIYECKHX 3HAHHH B
061aCTH TEXHOJIOTHE
BBICOKOTIPOH3BOIHTEIBHOH
06paboTKH JaHHBIX 11
PpeIIeHHAA 3a1aq
HHTEJUIEKTYalIbHOT O
aHATH3a JAHHBIX H
pa3paboTKH H IPHMEHEHH A
MaTeMaTHYeCKHX METO0B
CHCTEMHOTO H
TIPHKTITHOTO
IIPOTrPaMMHOTO
obecriedeHHd 11
PeIIeHHAA 3a1a9 Hay4HOH H
IIPOEKTHO-
TEXHOJOTHYIECKOH
TeATeTFHOCTH.

dparMeHTapHOE,
HeTlomHoe Ge3
Ipy0BIX OMTHGOK
3HAHHA
TEPMHHOJIOTHH,
APXHTEKTYPHI
BBICOKOIIPOH3BOAUTE
TBHEIX CHCTEM;
METO/IOB H
aJTOPHTMOB
BBICOKOIIPOH3BOIHTE
TBHOH 00paboTKH
JAHHBIX.
dparMeHTapHOE,
HeTlonHoe Oe3
Ipy0BIX OMTHGOK
BJIa/ICHHE HABBIKAMH
HCIIOIb30BaHHA
NIPAKTHIECKHX
3HAHHH B 001IacTH
TEXHOIIOTHH
BBICOKOIIPOH3BOIHTE
TBHOH 00paboTKH
JaHHBIX JIJIA
peleHH 3a/1a4
HHTEIUIEKTYaIbHOTO
AHaTH3a JaHHbIX.

He umeer 9eTKOrO
TIpeICTaBIIEHHT 00
H3yJaeMOM
MaTepHale, JOIIyCKaeT
TpyOBIe ONIHOKH IIpH
HCIONb30BaHHH
IpaKTHISCKHX 3HAHHH
B 00JIacTH TEXHONOTHH
BBICOKOTIPOH3BOAHTEN
BHO# 06paGoTKH
JAHHBIX 11 peIleHHA
3a1aq
HHTETLIEKTYaIbHOTO
aHATH3a JaHHBIX.




TIK-1. Cniocoben
OCYIIECTBIATH
TIPOrPaMMHPOBAHHE,
TeCTHPOBaHHE H
OIBITHYO
skcroryaTanuo MC ¢
HCIIONh30BaHHEM
TEeXHOIOTHIECKHX H
(hVHKITHOHATTBHBIX
CTAaHIAPTOB,
COBPEMEHHBIX
MoJieneHl H MeETOJI0B
OIIEHKH KadecTBa H
HaJIeKHOCTH
IIPOrpaMMHBIX
CPE/ICTB.

WIIK-1.1. Onpenenser,
COTTIAC OBEIBAET H
YTBEDIKIAET
TpeGoBaHHA 3aKa3dHKA
x HC.

WIIK-1.2 IlpoekTHpYET
TIPOTPAMMHOE
obecreycHHe.
WVYK-1.3. KogupyeT Ha
A3BIKAX
TIPOIPaMMHPOBAHHA H
TIPOBOJHT  MOJYTBHOE
TecTHpoBaHHe HIC.

OP-1.1.1: YMeTh IDHMEHATH
CHCTEMHOE H TIPHKIAJHOE
mporpaMMHOe  o0ecredeHHe
JnA pelleHHsA HAaydHBIX H

IPaKTHYSCKHX 3agaqd
TEXHOJIOTHIESCKOH
ACATCIIPHOCTH B obmacTH

HHTEIUIEKTYaJIbHOTO aHAIIH3a
JIAHHBIX.

OP-1.2.1: VMmeTr BHIGHpaTh
METO/BI H CpefcTBa
BEICOKOIIPOH3BOTHTEIbHOH
06paboTKH  JaHHBIX  JJIA
peIIeHHA Hay4dHO-
HCCIIEJOBATENbCKHX H
TIPHKIAJHBIX 3a0a4.
OP-1.3.1: VMeTh
pa3spabaTeIBaTh H IIPHMEHATE
MaTeMaTHUYECKHE  METOJBI
U4 pelleHHA  HaydHO-
HCCIIEOBATEILCKHX 3aad.

JeMoHCTpallHA BBICOKOTO
YPOBHA 3HAHHH;
CrIoco0HOCTh  TIPHMEHATH
CHCTEMHOE H IIPHKTIAJHOE

TporpaMMHOE
obecledenHe JiRiv:
pPEeIlCHHA  HAYYHBIX H
TIPAKTHISCKHX 3amad
TEXHOJIOTHIECKOH
IeATEILHOCTH B 00JIacTH
HHTEIUTEKTYaIbHOTO
aHaIH3a JaHHBIX.
VMeHHe BBIOHpaTh
METOABI, CpeicTBa H

MaTeMaTHYECKHE METO/IBI
A PEIICHHA 3amad
BEICOKOIIPOH3BOTHTEIbHOH
06paboTKH JAaHHBIX 1A

PEIIECHHA Hay4IHO-
HCCIIEOOBATEIIbCKHX H
MMIPHETaTHBIX 3a0a4.

B 1enoM ycIeNIHBIE, HO
coflepikalliHe  OTHETbHEE
mpoG ek YMEHHA
TNPHMEHATh CHCTEMHOE H
MPHKIAJHOE IIPOrPaMMHOE
obecrieueHHe Bif)v1
pellleHHA  HaydHBIX H
TIPAKTHIECKHX 3amad
TEXHOJIOTHUECKOH
IeATeIIBHOCTH B 00JIacTH
HHTEINEKTyalbHOT O
aHaTH3a JaHHBIX.

B memom ycmemmrele, HoO

COJepIKalllHe  OT/IENbHEIE
TpoOeTbI YMEHHA
BEIGHpATh MeTOJIE,
cpefcTBa H
MaTeMaTHIeCKHe MeTOJbL
JUIA  pemeHHd  3a/1ad

BBICOKOITP OH3BOIHTEIBHOH
06paboTKH [JaHHBIX I
PpeIIeHHA Hay4IHO-
HCCIIeIOBATENhCKHX H
TIPHKIIATHBIX 3a]0ad.

dparMeHTapHOE,
HETIONHOE Ge3
IpyOBIX OIIHOOK
VMEHHEe TIPHMEHATH
CHCTEMHOE H
MIPHKIAJHOE
[IPOrPaMMHOE
obecmedeHHe pife;

pellleHHA HayIHBIX H
MpaKTHUECKHX 3a7ad
TEXHOJIOTHYE CKOH
IeATelIbHOCTH B
obnmacTH
HHTEIIEKTYaJIbHOTO
aHaIH3a JaHHBIX.

He wmmeer deTkoro
TIpeICTABIIEHH 06
H3yIaeMOM

MaTepHale, JOIyCKaeT
TpyOble ONIMOKH TIpH
BEIOOPE METOJOB H
Cpe/IcTB
BBICOKOIIPOH3BOOHTEIBHOH
00padOTKH  JaHHBIX
IUIA PEeIeHHA HaydHO-
HCCIIEJIOBAaTENBCKHX H
TIPHKITATHBIX 3aa9.




2. 9Tansl (popMHPOBAHUS KOMIeTeHIIHI H BHIbI 0IIEHOYHBIX CPECTB

JT1ansl (JOPpMHPOBAHHS KOMIIeTe HITHI

KO;[ H HAHMEeHOBAHHE

Bll;[ OII€HOYTHOI'0 CpeacTBa

Ne (pa3menbl THC THILTHHBI) Pe3VJIbTATOB 00yUeHHN | (TSCTBL 3aJaHHA, KSHCEHL BOTPOCHL H Ip.)
Bompock! 1 TeKymiero KOHTPOILA,
1 [Pasmen 1. BBenenue OP-2.2.1; OP-2.2.2; TIpaKTHYecKHe padoTHI, BOMIPOCHL A1
' MIPOBEIEHHS POMEKY TOTHOI
aTTeCTALHH
Bompock! 1 TeKymiero KOHTPOILA,
Pasgen 2. ApXHTeKTypa aKTHUeCKHe PaboTEI, BOIIPOCEI I
2 [[3A P P oP22.1:0p222; [P PABOTEL BOTPOCH A
BEIYHCIHTEIBHEIX CHCTEM MIPOBEIEHHS POMEKY TOTHOI
aTTecTALlHH
OP-2.2.1; OP-2.2.2; OP- Bonpock! 414 TeKyIero KOHTPONd,
Pas,ueJIUB. OO0mnayHple TEXHOIOTHH, (2.2.3; OP-23.1; OP- NpAKTHMECKHe PAGOTH, BOIPOCK! [T
3 |UX CBOMCTBA U THIIBI 1.1.1; OP-1.2.1; OP- \ o
TIPOBEIEHHS IPOMEKY TOTHOIT
13.1; aTTeCTALHH
. |OP-2.2.1: OP-2.2.2; OP- BOonpocs! 2415t TeKYIIETo KOHTPOIL,
Pasznen 4. TexHOJIOTHA BEIIUCIIEHHH TIpaKTHYeCKHe paboThl, BOIIPOCH I
4 2.2.3; OP-23.1; OP- .
MapReduce 11 TIPOBeIeHHA TIPOMEKY TOUHOMH
e aTTeCTALlHH
Bompockl TEKYIIero KOHTPOILd,
Pasnen 5. PacipenenéHuble OP-223, OP23.5 :Ifmqef:;{ﬂe ag:;LI BOI[HI(:)I::H vy
5 [*a3ACT . Faclpen OP-1.11: OP-12.1; OP- [P PAbOTBL BOTPOCEL Z
(baiiIoBBIE CHCTEMBI 131 TIPOBEIEHHS IIPOMEKY TOTHOIT
B aTTecTalHH
Paznen 6. [IporpaMMupoBaHue JIIst OP-2.2 3- OP2.3 1 Bompock! 1 TeKyIIero KOHTPOII,
¢ [BBICOKOTIPOH3BOXHTEIBHBIX OP-l: 1: 1 OP-12. 1 OP- MIPAKTHYECKHE PaGOTHI, BOIIPOCHI [T

BEIYH CIIEHHI.

1.3.1;

IIPOBeIeHHA TPOMeKy TOUHOH

aTTeCTallHH

3. Tunmosble KOHTPOJ/IbHBIC¢ 3aJJaHHHA HJ/JIH HHbBI¢ MaTE¢pHA/bI, H305X0)]HMI:IC I
OII¢eHKH 06p330B3TeJ'lebIX pe3yiabTaToB oﬁyqemm

3.1. TummoBsIe 3a1aHU JUTS IPOBEICHUS TEKYIIET0 KOHTPOJIA YCIIEBAEMOCTH IO TUCITHILTHHE
«TexXHOJIOTHUH BBICOKOIIPOH3BOAUTEIIbHOM 00padOTKH OOJIBIINX JTAHHBIX)
Bormpocsl a1 poBeIeHNs TEKYIEro KOHTPOJIS YCIIeBaeMOCTH :

Tema 1. AKTyalnbHOCTB, 0a30Bas TEPMHUHOJIOTHS H TEHACHIIMH pa3BUTHA. 1lapannenmn3m
KOMIBIOTEPHBIX BBIYHUCICHUN

Haspare oOCHOBHBIE CHOCOOBI ITOBBIIICHHS IIPOH3BOIHUTCIIBHOCTH BBIYHC/IHTEIbHOR

C deM CBSI3aHBI CIIOKHOCTH Ja/IbHEHINET0 IOBBIIICHU A TAKTOBOH 9aCTOTEI Hpoueccopa?

HpHMEHHETCH JIH BEKTOpHaA oﬁpaﬁoma JaHHbIX B COBPEMCHHBIX II€PCOHAIBHBIX

KOMHbIOTEan? Haspats COOTBETCTBYHOIITHE TCXHOJIOTHH / PacCHIHpCHHA IIpOoIeccopa.

1. Jlate ompeneneHue TEPMUHY «BBICOKOIIPOH3BOIUTEIbHBIE BEITHCIICHHUS.
2.
CHUCTEMBL.
3.
4. JlaTe ompeneneHUE TEPMUHY «MYJIbTHIIPOIIECCHPOBAHHE).
5. PacckazaTh 0 BeKTOPHOH 00paboTKe JAHHBIX.
6.
7. Pacckaszath 0 MHOTO(YHKITHOHATBHOH 00pabOTKE TaHHBIX.
8. Paccka3ath 0 KOHBellepe KOMaH]I.




9. B 4éM pasHHUITa THKOBOH U PealbHON MPOU3BOJUTEIBHOCTH CYIIEpPKOMITbIOTEPa?
10. Kakoli cCymepkOMIIbIOTEP Ha JaHHBIH MOMEHT HMEET MAKCHMAIbHVIO ITHKOBYIO
IIPOU3BOAUTEIILHOCTS?

Tema 2. ApXHTEKTypa BBICOKOIIPOH3BOJHTEIBHBIX BEIUHCIHTCIIBHBIX CHCTEM.

KﬂaCCH(bHKaHHH BBIMHCIHTCIIBHBIX CHCTCM.

1. Tlo xakoMy KpPHUTEPHIO KIacCH(UIIMPOBAHBI  BBIYHCIUTEIbHBIE CHCTEMBI B
ki1accudukarmu OIHHHA?
YeMm oTnugaroTcd oT mpouux SISD cuctemsbi?
UeM oTitngaroTcd oT nmpodux SIMD cucteMb1?
Yewm ornugarorcs oT nmpouux MISD cucremsr?
Yewm otnugarorcs oT mpouux MIMD cucrembi?
UeM oTIMYAIOTCA MYIBTHIIPOIECCOPEI OT MYJIbTHK OMITBIOTEPOB?
Uem otnugaroteds UMA cuctemsl oT NUMA cuctem?
Yewm ornugarorcs oT nmpounx CC-NUMA cucteMsr?
Yewm ornugarorcs oT mpouux NCC-NUMA cuctemsi?
. UeM oTitmgaroTcs oT mpodux SMP cuctemsi?
.UeM oOTIHYAIOTCS OT MPOYHX MYJIBTUIIPOLECCOPHBIX BBIYUCIUTENBHBIX CHCTEM
KJ1acTepb1?

== 00 N QLA W
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Tema 3. O61auHble TEXHOJIOTHH, HX CBOMCTBA H THIIHL.

1. Yto Takoe «0b1auHbIe TEXHOTOTHH»?

2. HazoBuTe OCHOBHBIE CBOHCTBA 00IATHBIX TEXHOIOTHH.

3. B 4éM IpHYHHA ITHPOKOTO PaCHpPOCTPaHEHHS 00IaYHBIX TEXHOIOTHII?

4. Ha3zoBHTe OCHOBHBIE THITbI 0OJaYHBEIX CEPBHCOB IIPH IIPOBEJAeHHH KIACCH(MHKAIIUH I10
THITY IIPEAOCTABIIEMOT 0 pecypca.

5. llpuBenute mpUMepbI 00TaYHBIX CEPBHCOB.

6. Ilouemy HaaS (Hardware as a Service, AmmapaTtHoe oOecIiedeHHe KaK CEpPBHC) He

OTHOCHTCS K cpepe 00IaTHBIX TEXHOIOTHIT?

7. B uéMm orimume DaaS ot SaaS?

8. Kakue THIBI 00/Ta9HBIX CEPBHCOB IIpPeJHA3HAYCHBI B IIEPBYIO OYepeab JI1 KOHETHBIX
MOJIb30BATENICH, a Kakue A1 pa3padoTaukoB 110?

9. Kakue MoJienu pa3BEPThIBAHUS 00JIAYHBIX CHCTEM BHI 3HaeTe?

10. C xakoii 11e/1bt0 co3ar0Tcs THOPHIHBIE 001aKa?

Tema 4. O61a9Hble TEXHOIOTHH, HX CBOMCTBA H THIIHI.

1. Jlaiite omnpeneneHne «(pyHKIIHH BBICHIETO MOPSAIKa» B IPOrPAMMUPOBAHUH.
Kakue ¢yHKIMH BBICHIETO TMOPSAKAa HCIONB3YIOTCS B TEXHOJOTHH OOJIaYHBIX
BeraucIeHnit MapReduce?

3. Ha3zoBure nraru o6o0mérnoro anroputMa MapReduce.

4. Kakue THIBI y3]I0B CO3/1al0TCS IPH HCHOJIb30BaHHH TeXHonorun MapReduce u kakoBo
HX Ha3HayeHue?

5. Kakumu XapakTepUCTHKaMH J0DKHA OOJaJaTh BBIYUCIHMTENbHAS 3ajada, 4ToObl OHa
MoTJ1a OBITh 3((EKTHBHO pelieHa ¢ MOMOIIBI0 TeXHOJIoTHH MapReduce?

6. IlpuBenuTe mpHMep 3aJadu, KOTOpas MoxkeT OBITh 3(]eKTHBHO pelleHa ¢ ITOMOMIBIO
TexHoxoruu MapReduce?



7.

8.

9.

SamummTe curHatypy OGyHknmH map() Ha IICEBIOSA3BIKE IMPOrPaMMHPOBAHUS IS
MIPUBEIEHHOTO IPHMeEPA.

3anummrTe cUrHaTypy ¢yHKIHH reduce() Ha ICeBAOS3BIKE IMPOTPAMMHpPOBAHHS IS
MPUBEAEHHOTO IPHMeEPA.

HasoBure Hanboee u3BecTHBIE peamm3auu MapReduce.

10. JIng Kakux THIIOB BBIYUCIIHTEIBHBIX CHCTeM B Kiaccupukarmu OIMHHA HUMEeT CMEICIT

HCIO0JI530BaTh TexHonoruto MapReduce?

Tema 5. PacnpenienéHarle (aiioBble CHCTEMEL.

il S

o
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JlaiiTe onpeaeneHne «pacupeaenéHHoN GaiIoBOH CHCTEMBI».

JaiiTe onpeaeneHne «pPeIIUKAIIIH TaHHBIX).

C Kakol I1eJIbI0 BBITIOIHAETCS PEIUIUKAIUS JaHHbBIX?

KaxoBbI cepbl IpUMeHEHHS paclpeIeIEHHBIX (paiIoBBIX CHCTEM?

B 4éM COCTOHMT OT/IHYHME pacHpenenEHHONH (paiimoBOH CHCTEMBI OT pacHpeaeI&éHHOrO
XPpaHWITHIIA JaHHBIX ?

Kaxkue pacnpeenéHHble (ailloBble CHCTEMEI BBI 3HaeTe?

OrmmumuTe npuHIMI padoTel Google File System.

Yrto mpoucxoautr B Google File System, ecau y3en JaHHBIX, XpaHAIIHH OCHOBHYIO
KOIHIO (hparMeHTa (aiiia, BEIXOJUT U3 CTPOs?

Omumure npuHIu padotel Hadoop distributed file system.

.Uto mpoucxoautr B Hadoop distributed file system, ecimm y3em maHHBIX, XpaHSIITHI

OCHOBHYIO KOITHIO (pparMeHTa (hailia, BBIXOJUT U3 CTPOS?

. HazoBute cxoacTsa H pasmaausa Google File System u Hadoop distributed file system.

Tema 6. IIporpaMmmupoBaHue A1 BEICOKOTIPOU3BOAUTENBHEIX BEITUCIEHHU . MeTOI0I0THS
MIPOEKTHPOBAHUS Mapa/UIe€IbHBIX aJr OPHTMOB.

SN

9.
10.

HazoBute ocHOBHBIE ITPOOIEMBI ITapAJUIEIBHOTO IIPOTPAMMHPOBAHUS.

Pacckaxure 0 METOJONOTHH OPraHM3al[UM MapaielbHBIX BRIUHCICHHNH Iug1 SIMD
APXHUTEKTYPHL.

PacckaxuTre 0 METONOJOTHH OPraHH3AlMH IIApajlle/IbHBIX BBIYHCIeHHH 18 MIMD
APXUTEKTYPHL.

HazoBuTe 0cCHOBHBIE ITOKa3aTeIN KAaUYeCTBA MapajlIeIbHBIX METOI0B.

Kaxk cBsa3aHbI MeKTy coO0H TaKkHe IOKa3aTeIH KaK yeKopeHHe H d(ppeKTHBHOCTD.

MokeT 1 3Ha4eHHE YCKOPEHHS IIPEBBINIaTh KOMHYECTBO MPOIECCOPOB, HCIIOIb3YEMBIX
JUIS 3aIyCKa MapajuleIbHON IPOTrpaMMBbl?

UeM oT/IMYaeTCs CHIIbHAS MacIITaOUpPyeMOCTh OT Cl1aboi?

Jlng dero wcooib3yeTrcs Omonmumoreka MPI, Kakwe OCHOBHBIE BO3MOKHOCTH
peaoCcTaBIAeT?

Uto Takoe OpenMP, Kakue BO3MOKHOCTH IIPEIOCTABIIIET?

HmeeT nu cMBICT Hellob30BaTh MPI Ha BEIYHCIIMTENIX ¢ O0IIeH ITaMAThIO?

TeMbl mpakTHYECKHX PA0OT:

IIpakTHyeckasi padora 1. Hamucats mporpaMMy, peaTi30BaHHYIO ¢ TIOMOIIBIO 00IaYHbIX
TEXHOJIOTHIA, ISl TO3IEMEHTHOTO CIIOKEHUS BEKTOPOB (HAIIPHMED, ¢ IIOMOITBIO TEXHOIOTHH
MapReduce).



ITenp: HAYIUTH CTY/IEHTOB OPraHU30BHIBATH 0OPAOOTKY JaHHBIX C IOMOIIBIO TEXHOJIOTHH
MapReduce. @opmMa 3anTUTH PadOTHI — MPe3eHTAIIH IpelloJaBaTelllo PellleHNnd 3a/laul Ha
KOMIIbIOTEPE, 0TUET — 110 TPeOOBAHHIO MperofaBaTes (IPH HATUIUH CYIeCTBEHHBIX
3aMeYaHHl IIPH YCTHOH 3aIluTe).

IIpakTHyeckasi pabora 2. Hamucats ammapaTHO YCKOPEHHYIO IIPOrpaMMYy, ITOACYHUTHIBAIONTYEO
KOJIMYeCTBO BXOJKJIEHUI KakKJI0OT0 CHMBOJIA B CTPOKE.

ITenb: HAYIUTH CTYACHTOB (P EKTHBHO PEIIaTh 3a1a4i 00paOdOTKH CTPOKOBBIX JAHHBIX C
IIOMOIIIBIO CIIEIHATU3HPOBAHHBIX TEXHOJIOTUH U IIPOrPAMMHBIX KOMIUIEKCOB JJIS allllapaTHOTO
ycKopeHus BeraucieHus. Gopma 3antuTel paboThl — IPe3eHTAIHsA IPETI0/1aBaTEN 0 PENIESHH S
3aJlaui Ha KOMITbIOTepe, 0T4eT — 10 TPeOOBaHUIO IIperoiaBaTels (IIPH HATHYHH CYIIeCTBEHHBIX
3aMedYaHU IIPH YCTHOM 3alluTe).

IIpakTHYeckass padorta 3. Co3aarh peanuszanuto amropurMa ckatus RLE (Run-Length
Encoding), ycKOpeHHYIO ¢ HTOMOIIBIO0 00JIa9HBIX TEXHOIOTH.

ITenb: HAYIUTH CTYACHTOB 3 EKTHBHO PEIIaTh 3a/1a9H CKATHS JAHHBIX C TOMOIIBIO 00Ia9HBIX
TexHoloruil. @opma 3aluThl Pa0OTHI — IPE3EHTAIN IIPENOJABATEN0 PEIIeHHA 3a1aud Ha
KOMITBIOTEDE, 0TYET — I10 TPeOOBAHUIO MPenoAaBaTe/s (IPU HATUYHH CYIIeCTBEHHBIX
3aMedYaHUil IPH YCTHOH 3aIlUTe).

IIpakTideckasi padota 4. Co31aTh 001aYHYIO peaTH3aIlHIO IS ATTOPHTMA 3aMeHbI TaTHTPhI
IIBETOB B N300pakeHHUH.

Ilens: HAyYIHUTH CTYIEHTOB 3P eKTUBHO PenIaTh 3a1aqi 00paboTKH H300PaKEHHI C ITIOMOTITBIO
00J1a4HBIX TeXHOJIOTUH. @opMa 3alIUTEl padOTHI — IIPe3eHTAlUs IIPEIIOAABATEIN0 PEIIeHH ]
3a7la4i Ha KOMIIbIOTEPe, OTUET — 10 TPeOOBAHUIO MperojaBaTes (MIPH HATHIHH CYIIECTBEHHBIX
3aMeYaHHl IIPH YCTHOH 3aIluTe).

3.2. TumoBkle KOHTPOIIBHBIE BOIIPOCEI IJI IIPOBEACHHA HpOME)KyTOIIHOﬁ aITeECTallHH IIO
JHCITHIITHHE.

Bompock! 11 MPOMEKYTOUHOH aTTECTAIHH (3K3aMeH ):

Bugel mapaiennzMa KOMIIBIOTEPHBIX BHIUHCIICHUM.

KiaccugukaIiinio BEMHCIHTEIHBIX cHcTeM OJIIHHHA.

Knaccudukanus MIMD cucteM.

CBoiicTBa U THIIBI 00/IaYHBIX TEXHOMOTHI.

TexHomorug pacmpenenéHHEIX BEMucaeHH MapReduce.

Peanmmzarmun MapReduce: cxoacTBa H pas3IHIHsL.

Pacnipenenénnsie (aiioBble CHCTEMBI.

Pacripenenénnas daittoBas cucrema Google File System.

Pacripenenénnas QaittoBas cucreMa Hadoop distributed file system.

0. Meromoiioruss  OpraHU3allid IapaUlellbHBIX BbMHCIeHHMH o1 SIMD, MIMD
APXUTEKTYP.

11. IToka3aTenu KadecTBa HapaiieIbHBIX METOIOB.

12. OpenMP u MPI: HazHaueHH e KaxkJOH U3 TEXHOJIOTHH H HX CPaBHUTEIIBHBIN aHAJIH3.
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4. MeTonuieckue MAaTePHAJIBI, onpeesOIIHe nponexypsbl OIleHUBAHU
00pa3oBaTe/IbHBIX Pe3y.IbTATOB 00yUeHH S

4.1. MeToquueckue MaTepHalbl JUIS OIEHKH TeKyIIero KOHTPOIS YCIIeBaeMOCTH IO
JHCIHATLINHE.

PeiiTHHroBasi cHcTeMa /151 ONIEHKH TeKYIIel ycIeBaeMOCTH 00y4al0IIHXCs
Ta0numa — banibHble OLIEHKH TS 37IEMEHTOB KOHTPOJISL

. MakcuMalIbHBIN OrnenuBaeMas
DJ1eMeHThI yae0HOHi
0aJl1 ¢ Hadaia KOMIIETEHITU S
JIeSTeIIbHOCTH
ceMecTpa
Ormpoc mo TemMaMm Ha 20 VK-1, IIK-8
3aHATHAX
[TpakTaeckue padoThI 50 VK-1, IIK-8

4.2. Metogu4eckue MaTepHanbl UL IIPOBEIECHHS IIPOMEXKYTOYHOM aTTecTallud II0
JUCIUILIHHE « TeXHOJIOTHH BBICOKOIIPOH3BOUTEIIbHON 00pa0OTKH OOIBIINX JAHHBIX ).

MeToaudecKHe MaTepHalbl BKJIIOYAIOT: TMOPAIOK (OPMHPOBAHHSA OIEHKH IIPH
HCIIOIb30BAHUH Oa/UIbHO-PEHTUHIOBOM CHCTEMBI, KPHUTEPHH OILIEHHBAHHSA Pe3YIbTaTOB 3a
MIPOMEKYTOUYHYIO aTTeCTAIUI0, YYUTHIBAFOIIYIO OIIEHKH 3a KOMIICTEHITHH.

PeiiTHHrOBasi cHCTeMa /151 OLIEHKH MPOMesKYTOYHOH yCIieBaeMOCTH 00y4a0IIHXCS
Tabmuma — bautbHBIE OTIEHKH JUIS SIEMEHTOB KOHTPOJIS

. MaxcHuMaIBHBII OrnennBaeMas
DJeMeHThI yu4eOHOi
0al1 ¢ Hagasia KOMIIETEHIIH S
JIesITeIbHOCTH
cemecTpa
Orpoc mo TemaMm Ha 20 VK-1, IIK-8
3aHATHIX
[IpakTHyeckue paboThI 50 VK-1, IIK-8
DK3aMeH 30 VK-1, IIK-8

Hepecqu 0a/L10B B OIIEHKH l'[pOMe}KyTO‘IHOﬁ YCclneBaeMOCTH

baiuiel Ha 1aTy KOHTPOJIBHOM TOUKH Orenka
> 90% OT MaKCHMaJIbHOH CYMMBI 0aJIJIOB 5 (3auTeHo)
Ot 70% 1o 89% 0T MaKCUMaIbHON CYMMBI OaJUIOB 4 (3a4TeHoO)
O1 60% 10 69% OT MAaKCHMAIIBHOM CYMMBI 0aJllIOB 3 (3auTeHo)
< 60% OT MaKCHMaJIbHON CYMMBI 0aJI0B 2 (He3a4TeHo)




