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PaGouyro mporpammy cOCTaBHII:
IIpodeccop nucTHTYTA IIHGBDPOBBIX TEXHOJIOTHH, JIOIIEHT, JI.TeXH.HaVK, MkpThiueB C.B.
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OtcyTcTBYET

Penienzenr
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Pabouas nporpamma aucuuiinebl coctaBieHa Ha ocHoBaHuu OI'OC BO u yueOHoOro minana
HaIpaBJICHUs TOATOTOBKHU
09.03.04 IIporpamMmMHasi HHKEHEPUS

Cpoxk geiicTBusi padoyel NporpaMmMsl JMCHHUILIMHBI 10 «31» aBrycra 2030 r.

YTBEPXJIEHO

Ha 3acenannu nHCTUTYTa HU(POBBIX TEXHOIOTHI

(mpoToxoi 3acemanust Ne 1 ot «05» centsiops 2025 r.)



1. esab ocBOeHMS JUCUMILIIHHBI

Lenps ocBOCHUS AUCIHUILTUHBI — (POPMUPOBAHKE Y 00YUaAIOIUXCS 3HAHUN 0 OONBIINX JaHHBIX
Y TEXHOJIOTUSX WX PaCIpeICIICHHOW 00pa0OTKH.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

I[I/ICI_II/IHJ'II/IHLI U MPAKTUKH, HAa OCBOCHHU KOTOPBIX 6a31/1pyeT051 JaHHass JUCHUILIINHA: bazml
JAaHHBIX U YIIPABJIICHUC JaHHBIMU.

JIMCUMIITUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JTaHHOW TUCIUIUIMHBI HEOOXOIMMO Kak
npezmecTytoniee: [IpakTUKyM IO MamIMHHOMY OOY4YeHHMIO M aHaliM3y JaHHBIX, [i1yOokoe

MalTuHHOE O0yYCHHE.

3. IlnanupyemMble pe3yJbTaTbl 00y4eHHs

®opmupyemble U
KOHTPOJINpyeMble
KOMIEeTeHIIUH
(K01 1 HAUMEHOBAHHE)

HNupuxkaropsl
JOCTHKEHUS
KOMIIeTeHIIUi
(Ko ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yJbTaThl
o0yueHust

ITIK-6 Cniocoben
pa3pabaThiBaTh
POrPaMMHBIC TTPOTYKTHI
CO BCTPOEHHOU
AHAJIUTUKOMN OOJIBIINX
JaHHBIX

TIK-6.1. 3HaeT TEXHOJIOIrUHU
MoaenupoBanus 110

3HATh: TEXHOJIOTHH U HHCTPYMEHTHI
JUTsI pabOTHI ¢ OOJIBIITUMU JAHHBIMH.
YMeTh: BRIOUPATh MOIXOISIINE
TEXHOJIOTHH JUISl XPAHCHUS U
00paboTKu OONBIINX 00HEMOB
JIAaHHBIX.

BnageTs: HaBRIKaMH
POEKTUPOBAHUS MOJICIICH TaHHBIX
JUISL aHAJIMTHYECKUX 3a/ad.

IIK-6.2. YmeeT
OCYIIECTBIISAITH BBIOOp U
MOJICIIMPOBAHUE PEIICHUS
JUTSL pealin3aiun
MIPOTPaMMHOTO
obOecrieueHUs Ha S3BbIKAX
MPOrpaMMHUPOBAHUS

3HaTh: KaK HHTETPUPOBATH
aHAJTUTHYECKHE MOJIyJTH B OCHOBHOE
NPUIIOKCHUE.

YMeTb: MPOEKTHPOBATh APXUTEKTYPY
10, koTopast moanep)uBaetT cOOp,
00paboTKy 1 aHAH3 OOJIBITHX
JTAHHBIX.

Brnaners: HaBbIKaMH CO3/1aHUS
NPOTOTHITOB aHAJTUTUICCKUX
GYHKIMHA.

T1K-6.3. Baageer
HaBBIKaMU BbIOOpA
TEXHOJIOT UM
MOJICIMPOBAHUS PEIICHUS
JUTS peanu3aun
MIPOTPaMMHOTO
obOecmeyeHns Ha I3bIKax
MIPOTrPaMMHUPOBAHUS

3HaTh: 0COOEHHOCTH peaan3aun
AITOPUTMOB JUISL PacpeeIeHHON
00pabOTKH TaHHBIX.

YMeTh: peaan30BbIBATh KOMITOHEHTHI
JUIST AaHAJIMTHKY OOJNIBIIHX JTaHHBIX HA
MIPAKTHKE.

Bnanets: HaBbIKamMu pabOTHI ¢
(bpeiiMBOpKaMU JJIsl BCTPAUBAHUS
AQHAJTUTUKH B TTPHIIOKECHHUS. METO,IbI
aJIanTauy MPUKIAIHOTO
IIPOrPaMMHOT0 00ECIICUCHUS




®opmupyemble U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(K01 1 HAUMEHOBAHUE)

HNupuxkaropsl
JOCTHKEHUS
KOMIIeTeHIUi
(Ko ¥ HAMMEHOBAHUE)

Inanupyembie pe3yJibTaThl
o0yueHust

Bnagers: HaBbIKaMu pa3pabOTKU
IPOrpaMMHOro oOecrieueHust Ha
COBPEMEHHBIX SI3bIKAX
POrpaMMHUPOBAHUS U METOAAMU €T
ajantauuu

[TK-8. Cnocoben
pa3pabaThiBaTh
UHPPACTPYKTYPHBIC
peteHust it paboThI €
OOJNBITMMH JaHHBIMA

[1K-8.1. 3naet npuemsbl 1
METO/1bl pa3paboTKu
UHPPACTPYKTYPHBIX
perieHuit A paboThl C
OOJBIINMH JAHHBIMU

3HaTh: o0JavyHbIC IATHOPMBI U UX
cepuchl s Big Data; TexHonoruun
KOHTeHepu3aluu; UHPPACTPYKTYpy
KaK KO/I.

YMeTh: MIIaHupOBaTh Pa3BEPTHIBAHUE
Big Data-uadpactpykTypsl.
Brnagets: HaBblkamMu paboTHI C
OCHOBHBIMH 00JIaYHBIMHU CEPBUCAMU
JUISL TAHHBIX.

IIK-8.2. Ymeer
pa3pabaTbiBaTh
UH(ppacTpyKTypHBbIE
petieHus i paboTsl ¢
OOJIBIINMHU JaHHBIMU

3HaTh: TpeOOBaHUA K
IIPOU3BOJUTEIBHOCTH, HAIEKHOCTU U
6e3onacuoctu Big Data-
UHPPACTPYKTYPHI.

YMeTb: NPOEKTUPOBATh U
pa3BepTHIBATh OTKA30yCTOUUUBBIC
KJIaCTephbl JIJ1s1 00pabOTKH TaHHBIX.
Bnaners: HaBpIKaMU HACTPOUKHU U
aJIMMHHUCTPUPOBAHUS WIN
UCIIOJIb30BaHUS YIIPABIISIEMBIX
00JIauHBIX CEPBHCOB.

I1IK-8.3. Bnaneer
HaBbIKaMU pa3padOTKU
UHPPACTPYKTYPHBIX
peieHuit 11 paboThl C
OOJIBIIMMHU JAHHBIMU

3HaTh: TEXHOJIOTUHU pa3pabOTKH
UH(PACTPYKTYPHBIX pEIIEHUH /11s
paboThI ¢ OOJTBITMMU JTAHHBIMH.
YMeTh: IPUMEHSTh TEXHOJIOTHH
pa3paboTku HHPPACTPYKTYPHBIX
penrenuil i paboThl ¢ GOIBUIMME
JTAHHBIMH.

Bnasets: HaBbIKAMH TPUMEHEHHSI
TEXHOJIOTHH Pa3padOTKU
UHPPACTPYKTYPHBIX PEIIEHUM st
paboThI C OOJIBIIMMU JTAHHBIMH.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

JaHHeIMH B MongoDB

Bun . DopMbI TeKyLIET0
. HaumeHoBaHue TeM 3aHATHI Oo0bem,
Mopyas (pa3aen) yueOHoM . Cemectp Bbajuasbl | UHTepakTus, 4. KOHTPOJIS (HAaUMEHOBAHUe
(yueOHoO# paGoThI) 4.
padoTsl OLIEHOYHOI'0 CPeACTBA)
Moaynb 1 bonbiine nanubie - Jlex Tema 1. bonble 1aHHbBIe U UX 5 2 - -
OCHOBHBIE TTOHSTHS XapaKTEePUCTUKU
Jlek Tema 2. Texnomorust NoSQL 5 2
IIp 1. Pa3paboTka KOMIIOHEHTOB 5 4 50 - OT4eTH! IO MPAaKTHYECKUM
OLTP-cucrems! (4acthb 1). pabotam NeNe 1-2
2. PazpaboTka KOMIIOHEHTOB
OLTP-cuctembl (J4acTth 2).
Cp IToaroToBKa K MPakKTUIECKUM 5 32 - -
paboram 1o Teme moxys |
Moayns 2 TexHonoruu Jlex Tewma 3. OnepatuBHas 5 2 - -
[pactipeieieHHON 00paObOTKH OOIBIINX TpaH3aKIHOHHAs 00paboTKa
ITaHHBIX Oonpmux na"uubeix (OLTP)
Jlek Tewma 4. OnepaTuBHas 5 2 - -
aHanmuTHYecKas oopaboTka
Oonpimx gaHHbIX (OLAP)
Jlex Tema 5. ApxurekTypa Kiacrepa 5 2 - -
Hadoop
Jlex Tema 6. Texnonorus 5 2 - -
nporpammupoBanus MapReduce
Jlex Tema 7. MongoDB - CYBJ] mns 5 2 - -
00paboTKK OONBIINX TAHHBIX
Jlex Tema 8. YrpaBnenue 60sbmmmMu 5 2




Mopyas (pa3aen)

Bun
yueOHoM
padoTsl

HaunmenoBanue TeM 3aHATHH
(yueOHoO# paGoThl)

Cemectp

Oo0bem,

banabl

DopMbI TeKyLIero
HNuTepakTus, 4. KOHTPOJISA (HAUMEHOBAHUe
OLIEHOYHOI'0 CPeACTBA)

Ilp

3. Co3pnanue BJ] 8 MongoDB.
4.YmupapneHue T0KyMEHTaMH B
MongoDB.

5. Pa3paboTka 3anpocoB B
MongoDB (uacts 1).

6. Pa3paboTka 3armpocos B
MongoDB (uacTs 1).

7. [IporpaMMupoBaHue onepanui
arperupoBanus B MongoDB.

8. O6paboTtka xkypcopa B CYB/]
MongoDB

12

50

- OT4eTH! IO MPAaKTHUYECKUM
pabotam NeNe3-8

Cp

[ToaroroBka kK MpakTHYECKUM
paboTamM 1o Teme Moy 2

80

ITA

0,35

KonTpons

Hrtoroselii TeCT

35,65

100

Hroro:

180

200

Cxema pacuéra urorooro 6amna: «(Cymma + T)/2» — cymma OanioB 1mo BceM y4eOHBIM MEPOIPHUATHSM, MPEIYCMOTPEHHBIM B
IPOMEXYTOYHBIM TECTaM, IPOBOJUMBIM

Kypce + cpenHee
uepes

apuMeTHYECKOE 110
OT,  onenutcst Ha

BCEM
2.




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

B pamMkax y4eGHOro Kypca IpeyCMOTPEHBI CIEAYIOINE 00pa30BaTeIbHbIE TEXHOJIOTUU:

— TEXHOJIOTHS TPAJUIMOHHOTO OOYYCHHs: JICKIMH H  T[PAKTHYECKHE padoTHl,
camMoCTosITeNTbHAs paboTa;

—  TEXHOJIOTHUS MPOSKTHOTr0 OOYYCHHS: peali3anus U 3alluTa OTYSTOB MO MPAKTHYSCKHM
pabotam.

6. MeToauueckne YKazaHusd 10 OCBOCHUI0 THCHUIIJIMHBI

6.1. PexoMeH1anmu 1o noAroToBKe K JIEKIMOHHBIM 3aHATHSM

W3ydyeHne DUCHUIUIMHBI TpeOyeT CHCTEMaTH4YeCKOro M IOCJIE0BATEIbHOTO HAKOIIJICHUS
3HAHUM, CJIeZI0BAaTENILHO, POITYCKH OT/AEIBbHBIX TEM HE MO3BOJISAIOT IITyOOKO OCBOUTH MPEAMET.

B Xone nexkuuoHHBIX cieayeT oOpamiaTh BHUMaHUE Ha KaTeropuu, (GpopMyIupoOBKH,
pacKpbIBalOIIME COJAEP)KAHWE TEX WM HHBIX SBJIEHUH W IIPOLECCOB, HAYYHBIE BBIBOABI M
MIPAKTHYECKHE PEeKOMEHAINH. 3aJaBaTh IPENOJaBaTENI0 YTOUHSIOIINE BOPOCHI C IIEJIbI0 YSICHEHUS
TEOPETUYECKHUX MOJIOKEHUH, pa3peIIeHNs CIIOPHBIX CUTYalUH.

OOyyaromuiicss MOXeT JOMOJIHUTh CIHUCOK MCIOJB30BAaHHOM JUTEPaTypbl COBPEMEHHBIMU
VCTOYHUKAMU, HE MPEJCTABICHHBIMHU B CIIMCKE PEKOMEHJOBAHHOMN JIMTEPATYyphl, U B JaJIbHEUIIEM
UCIIOJIb30BaTh COOCTBEHHBIE MOJTOTOBJICHHbIE yueOHbIE MaTepHalbl PU HANMKUCAHUU KYPCOBBIX U
BBIITYCKHBIX KBAJTU(HUKAIIMOHHBIX PaloT.

6.2. PekoMeHIanuM 1O MOATOTOBKE K MPAKTHYECKUM 3aHATUAM
OOyuarommmcest cleayeT JOBOJUTh KaKAYI0 MPAaKTUYECKYI0 paboTy MO OKOHYATEIHHOTO
pelIeHus, 1eMOHCTPUPOBATh IOHUMAaHUE MTPOBEIEHHBIX PAacUueTOB (aHAINU30B, CUTYyaluil), B cly4yae
3aTpyAHEHUI 00pamaThCs K MPero1aBaTelio.

Jlis Toro 4ToObl MpaKTUYECKUE 3aHATUS MPUHOCHIN MaKCUMAJbHYIO IMOJIb3Y, HEOOXOIMMO
MOMHUTH, YTO YIpPAXXHEHHWE M peIIeHHe 3a7ady IMPOBOMAATCS MO PACCMOTPEHHOMY Ha JIEKIHAX
MaTepuajly U CBSI3aHbl, KaK MPaBUIIO, C JETATbHBIM Pa300poM OTAEIbHBIX BOIPOCOB JIEKIIMOHHOTO
Kypca. Crnenyer NOAYEPKHYTb, YTO TOJBKO TIIOCIE YCBOCHMS JIEKIIMOHHOTO MaTepuaia cC
OTIPENICTICHHON TOYKH 3peHus (a2 UMEHHO C TOH, C KOTOPOH OH HM3Jaraercsl Ha JICKIIUAX) OH OyaeT
3aKpEIUIATHCS 00yYaIOUIMMCS Ha MPAKTHUECKUX 3aHATHIX KaK B pe3ysbTaTe 00CYKICHUS U aHaIM3a
JIEKIIMOHHOTO MaTepuala, TaKk U ¢ MOMOIIBI0 pelIeHnus MpoOJeMHBIX cUTyauul, 3agad. [Ipu atux
YCIOBHSAX 0OYYaIOUIMICS HE TOJBKO XOPOIIO YCBOUT MaTepuai, HO U HAyYUTCS IPUMEHSTh €ro Ha
MPAaKTHKE, a TaKXK€ IOIYYUT JOMOJHUTENbHBIM CTUMYJ (M 3TO OYEHb Ba)KHO) JUIsl aKTUBHOMN
pOpabOTKH JIEKIUH.

[To pe3ynbraTaM BBINOJHEHUS PaOOTHI COCTABISETCS OTYET, KOTOPBINA MpU HEOOXOIUMOCTH
HYKHO COIIPOBOKIATh KOMMEHTApUSIMH, CXeMaMH, YePTEKaMHU U PUCYHKAMH.

CnexyeT TOMHHUTH, YTO BBINOJHEHHE KaXIOW pabOThl JOHKHO JOBOAMUTHCS [0
OKOHYATEJILHOTO JIOTHYECKOTO OTBETa, KOTOPOTO TPEOYET YCIOBHE, U IO BO3MOKHOCTH C BBIBOJIOM.
[TorydeHHBIH OTBET ClielyeT MPOBEPUTH CIIOCOOAMU, BHITEKAIOUIMMH U3 CYIIECTBA JaHHOW 3a/Ja4u.
[Tone3Ho Taxke (€ciM BO3MOXKHO) pEHIaTh HECKOJBKMMHU CIIOCO0AMU M CPAaBHUTH IOJyYEHHBIE
pe3ynbTaThl. PerieHue 3ajad JaHHOTO THIA HYKHO MPOJOJKATh O MPHOOPETEHUs TBEPIbIX
HaBBIKOB B MX PEIICHUU.

6.3. PexoMeH1anMu 1o MOATOTOBKE K IK3aMEHY

[ToaroToBKa K 3K3aMeHY CIIOCOOCTBYET 3aKPEIUICHHIO, YINIYOJICHHIO U 0000IIECHUIO 3HAaHUH,
MOJIy4aeMbIX, B Ipolecce 00yueHus, a Takke NPUMEHEHUIO UX K PEIICHHUIO MPaKTHYECKUX 3ajad.
['oTOBsICH K 9K3aMeHy, 00yUYaIOMIUKCS JTUKBUAUPYET UMEIOUIHECs po0ebl B 3HAHUSX, YTIITyOIIserT,
CHCTEMaTU3HUPYeT U YIOpPSA0UMBaeT CBOU 3HaHUs. Ha sk3aMeHe o00ydaronuiics 1eMOHCTPUPYET TO,
YTO OH MPHOOPEIT B MpoIiecce 00yUeHHsI 0 KOHKPETHON y4eOHOM TUCIUIUIMHE.



H€06XO,Z[I/IMO OPHUCHTUPOBATH o6yqalonmxc;1 Ha CUCTCMATUYCCKYIO IMOATOTOBKY K 3aHATHAM
B TCUCHUC CEMCCTpa, UYTO IIO3BOJUT HCIHOJB30BATh BpPEMA 9K3aMEHAIIMOHHON CeCCUM JJIsL
CHCTEeMaTH3alluy 3HaHUH.

7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpyeMoii KOMIIeTeHIMH HaumenoBanue
P (1M ee 4acTH) OLICHOYHOI'0 CPeACTBA
5 I1K-6, TTIK-8 Omuemul kK npakmuueckum pabomam Ne
MNel-8

7.2. TunoBble 3a1aHUsI MJIM HHbIE MAaTePHAJIbl, HEOOXOAMMBbIE IJIsl TEKYIIero KOHTPOJIs

7.2.1 ®oHa TECTOBLIX 3aaHMI

IIpumepsI TeCTOBBIX 3aJaHUM

7.2.2. OTueTsl DPAKTUYECKUX PA0OT

(HAUMEHOBAHUE OYEHOUHO20 CPEOCmEa)

IIpakTnyeckas padora 1. Pazpaborka komnonenToB OLTP-cuctems! (qacts 1).

®opma oTuyeTa MO NMpakTH4yeckoii padore Nel. B otuer o mpakTuyeckoit paboTe TOIHKHBI
OBLITH BKJIFOYEHEBI CJICOAYIOIUC ITYHKTBI:

— TUTYJIbHBIN JIUCT;

— 1€ paboTHI;

— KpaTKHE TEOPETUYECKUE CBEIICHHUS,

— ONHCaHUE X0JIa BHIIOJHEHUS PaOOTHI;
— pe3yJbTaThl BBIOJIHEHHON pabOTHI.

IIpakTHyeckas padora 5. Ynpasienue nokymeHTamu B MongoDB.

dopma oTUeTa O NpaKTHYecKoil padore Ne4. B oTueT o nmpakTudeckoit paboTe TOJKHBI
6LITI> BKJIFOUCHBI CJICAYIOIUC ITYHKTBI:

— TUTYJIbHBIN JIUCT;

—  1eJb paboThI;

— KpaTKue TEOPETUYECKUE CBEICHNUS;

— ONMCaHUE X0]la BHIIOJHEHUS paOOTHI;
— pe3ynbTaThl BHIIOJIHEHHON PabOTHI.

IIpakTuueckas padora 8. O6padotka kypcopa B CYB]] MongoDB.
®opma oTueTa MO NpaKTHYecKoi padote Ne 7. B oTuet no npaktudeckoil pabore 10JIKHbBI
OBLITH BKJIFOYEHEBI CJICOAYIOIUC ITYHKTBI:

— TUTYJIbHBIN JIUCT;
— 1€ paboTHI;



— KpaTKHUe TEOPETUYECKUE CBEICHMUS;
— OIHKCaHUE XO/a BHINIOJHEHUS padoThI;
—  pe3yJbTaThl BBIMOJTHEHHON paOOTHI.

7.2.3. IIpuMep npakTHYecKoi padoThl

[TpakTueckoe 3aganue 3.
3ananue. Co3nanue 6a3bl JanHbiX B CYBJl MongoDB.
l. YcTaHOBUTH Ha CBOEM KOMIIBIOTEPE CYBA MongoDB

(https://www.mongodb.com/download-center/community) u mnporpammy MongoDB Compass
(https://www.mongodb.com/products/compass).

2. Cozmate B CYBJI MongoDB 6a3y nmanaeix ®UO db obyuaromerocs (Hampumep,

NanosU db) u 1o6aBuTh B Hee KOUIEKIHNIO « CTYACHTHI.

3. lo6aBuTh B KOJUIEKIMIO « CTYAEHTBD) JOKYMEHTHI C Pa3JINYHON CTPYKTYpOil (He MeHee 5).
O6s3atenbublie nonst: ®UO, Hanpasnenue, Cpenuuii Gan.

4. Coznate unaekc mo noiwo «O®HUO» (1o Bo3pacTaHuio).

5. Coznath unaekc no nomo «Cpeanuii _6ammny (o yObIBaHHIO).

PexoMeHIa1[UM 110 BHITIOJTHEHHIO 32 JaHUSI
1. Ucnonwzyiite CYBJl MongoDB + Compass.
2. Jlnst co3nanusi 0OBEKTOB 0a3bl TAaHHBIX M JJOKYMEHTOB HMCIOJIB3yHTE KOMaH/IbI 000JI0YKH

_MONGOSH.

TpeboBanus k ogopmiieHHIO

Otuer nOMKEH colep)kaTh MOApoOHOEe omucaHue (BKIOYas wutocTpanuu). OT4€r 1o
MPAaKTUYECKOMY 3aHSTHIO BBITIOIHSIETCS Ha CTpaHUIax Gpopmarta A4 B 3JIEKTPOHHOM BUJIE.

[Tpu odopmieHun oT4ETa UCIIONIB3YETCS CKBO3HASsI HyMEpalus CTPaHHIl, CYUTAsi TUTYJIbHBIN
JIMCT TIepBOM cTpaHuueld. HoMep cTpaHUIBl HA TUTYJIBHOM JIMCTE HE CTaBUTCSA. HoMepa cTpaHuLbl
CTaBATCS 110 IEHTPY BBEPXY.

[Tpu opopmiennn otuéra coOIOAATH CIEAYIONINE TPEOOBAHUS:

J1J1s1 3ar0IOBKOB: TMOTY>KUPHBIH mpu@T, 14 T, HEHTPUPOBAHHBIA.

Jl71s1 OCHOBHOT'O TE€KCTa: HEXXHUPHBIN mpudT, 14 T, BEIpaBHUBAHKE T10 IIIUPUHE.

Bo Bcex ciyyasx tun mpudta — Times New Roman, orctyn a63ana 1.25 ¢M, mOIyTOpHBIHA
MEX/TyCTPOYHBII HHTEpBAJL.

[Tonsi: neBoe — 2 cM, mpaBoe, BEpXHEe U HIKHEE — | cMm.

IIpouexypa ouneHnBaHus
OrneHka BBIMOTHEHHON NMPAKTUYECKOM pabOThI TPOBOAUTCS 110 CAEAYIOLIUM KPUTEPHUIM:

1.

Nownkwd

Hanuuwue Bcelt cymecTBeHHONW HH(pOpMaIUy 1Mo padoTe

TOYHOCTH ¥ MOJTHOTA NPEAOCTABISEMbBIX CBEICHUI

HemnpoTtuBopeunBoCTs TPUBOAMMON HH(POpMAITUN

[TpaBMIILHOCTH MHTEPIIPETAINI U BEIBOJIOB, KOTOPBIE CICTAHBI IO Pe3yJbTaTaM paOdOThI
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Kpurepun oneHk# 3a 0OTYETHI IO TPAKTHUECKUM padboTam:

®opmbl Kpurtepun n HOpMbI OlleHKH
TeKyl1ero




KOHTPOJIA

OTt4eThl IO 10 Oa10B — 3aaHME BBIIIOJIHEHO B IIOJIHOM 00BEME 0€3 3aMedaHuil
MPAKTUYECKUM 9 OamnoB — 3amaHWE BBIMIOJIHEHO B TOJHOM OOBEME, MPUCYTCTBYIOT
pabortam 1-7 3aMeUaHus

8 0aoB — 3amaHue BEIIOJIHEHO B 00béMe 70%, 3aMeyaHMii HET.

6 OamnoB — 3aJaHue BBHIMOMHEHO B 00BEMEe 70%, MOPUCYTCTBYIOT

3aMCYaHHUS.

5 0amioB — 3aJjaHKE BHIIOJIHEHO B 00bEMe 50%, 3aMeUyaHuli HET.

4 Oamna — 3ajaHue BbIMONHEHO B 00BEMe 50%, NPHCYTCTBYIOT

3aMCYaHHUS.

3 Oaiia - 3aJJaHKE BBIIIOJIHEHO B 00bEMe MeHee 50%, 3aMeuaHuii HeT.

1 Gamn — 3ajmaHue BHINOJIHEHO B 00bEéMe MeHee 50%, MPUCYTCTBYIOT
3aMCYaHMS.

0 GayI0B — 3aJjaHUE HE BHIIIOJHEHO.

OTt4yeThl o | 20 OayuI0B — 3aIaHueE BBIIOJIHEHO B IIOJIHOM 00bEMe 0€3 3aMedaHuid
MIPAKTUYECKOU 19 GannoB — 3ajaHue BBIMOJIHEHO B TMOJHOM 00BEME, MPUCYTCTBYIOT
pabote 8 3aMeuaHus

17 GannoB — 3aJaHKe BRIIOIHEHO B 00béMe 70%, 3aMeUyaHUll HET.

15 OGamnoB — 3agaHue BBINONHEHO B 00béMe 70%, MPUCYTCTBYIOT
3aMEYaHMS.

12 0annoB — 3aJjaHKE BLIIOIHEHO B 00bEMe 50%, 3aMeUyaHuil HET.

10 GamioB — 3amaHue BBHINOJIHEHO B 00bEMe 50%, HPUCYTCTBYIOT
3aMCYaHMS.

7 0aIoB - 3aJaHKE BBIITOJIHEHO B 00bEMe MeHee 50%, 3aMedaHuii HET.

3 Gamna — 3ajaHue BBHINOJIHEHO B 00bEMe MeHee 50%, MPUCYTCTBYIOT
3aMeYaHusl.

0 OamI0B — 3aJaHKUE HE BBITOJIHEHO.

KoMmmiekT 3aganuid AJ1 HTOTOBOI'0 TECTA

7.3. OueHovHble CpeaCcTBA JIA NMPOMEKYTOUHON ATTECTANMM MO HUTOraM OCBOEHHA
AUCHHUILTHHBI

3amanue Ne50

[IporpaMMHBII IPOTYKT, KOTOPBII COAEPKUT TOJIBKO Oa30BbIe IPOrpPaMMHBIE MOJIYJIH, & BCE
crielu(puYHbIe KOMIIOHEHTHI peaTu3yroTCs IPOrpaMMUCTOM Ha UX OCHOBE — 3TO

BriOepute ouH U3 4 BapuaHTOB OTBETA!

1) + bpeliMBOpK

2) - YTUIIATA

3) - JpanBep

4) - HUHTEPIIPETAaTOp

3amanne Ne51

Bribepure Hanbomnee momyssipHble (pEeHMBOPKH, UCIIONIB3YEMbIE TIPU padoTe ¢ OOIBIINMHU



JaHHBbIMU.

BriGepute HECKOJIBKO U3 5 BApUaHTOB OTBETA!

1) + Hadoop
2) + Cassandra
3) + Pentaho
4) + Cloudera
5) - Scala

3aganue Ne52

Bribepute mporpaMMHYI0 Cpely C OTKPBITBIM HCXOIHBIM KOJOM, HCIONB3YyeMYIO IS
pa3pabOTKu TPWIOKEHUN OOpaOOTKH JaHHBIX, KOTOPBIC BBIMIOJHIIOTCS B paclpeaesieHHON
BBIYUCIIUTENLHOM CpeJie.

BriOepute ouH U3 4 BapuaHTOB OTBETA!

1) + Hadoop

2) - Cassandra
3) - Pentaho
4) - Cloudera

3amanue Ne53

Kakoii ¢ppeiiMBOpK MpeHa3HAYCH JIJIsT MACIITAOUPOBAHHS OT OTJCIBHBIX CEPBEPOB JIO THICTY
maug?

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) + Hadoop

2) - Cassandra
3) - Pentaho
4) - Cloudera

3amanue Ne54

Kaxoit ¢ppeitmBopk momoraet paboTaTh C IPOEKTaMH, COAEPKAINMMHU THICSYH JIOKYMEHTOB U
3aKO/IMPOBAHHBIX CETMEHTOB JaHHBIX?

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) - Hadoop

2) - Cassandra
3) - Pentaho
4) + Atlas.ti

3amanue Ne55

Kakoii ¢peiimBopk obecriednBaeT eIuHYI0 MIaTPOpMy, €AUHYI0 apXUTEKTypy M €IUHBIN
A3BIK IPOTPaMMUPOBAHUS 11 00paOOTKU JAHHBIX?

BriOepute ouH U3 4 BapuaHTOB OTBETA!
1) - Hadoop
2) - Cassandra
3) + HPCC



4) - Atlas.ti

3aganue Ne56
Kakoii (hpeiiMBOpK TipeiaraeT pacpe/IeICHHYI0 0TKa30yCTOMUUBYIO CHCTEMY 00paOOTKH B
peasibHOM BpeMeHu?
BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) + Storm

2) - Cassandra
3) - HPCC

4) - Atlas.ti

3aganue Ne57

Kakoit ¢peiiMBopk mpencrapisier co00i aBTOHOMHYIO TIATGOPMY YIpaBICHUST OOIBIINMHU
TAHHBIMU?
BriOepute onuH U3 4 BApUaHTOB OTBETA:!

1) - Storm

2) - Cassandra
3) + Qubole Data
4) - Atlas.ti

3aganue Ne58

I/IHCTPYMGHT C OTKPBITBIM HCXOJHBIM KOJOM [JI OOJIBIIHNX JaHHBbIX, KOTOpI:Iﬁ SABIIACTCA
CaMOYIIPpaBJIICMbIM, CAMOOITUMHU3UPYIOIIUMCA W TIO3BOJIACT TPYIIIC O6pa6OTKI/I JaHHBIX
COCPCAOTOYUTHCA HA 6I/I3HeC-pe3y.HI>TaTaX, — 9TO

Bri0bepute onvH U3 4 BApUAaHTOB OTBETA:!

1) - Storm

2) - Cassandra
3) + Qubole Data
4) - Atlas.ti

3aganue Nes59
WHCcTpyMeHT a1t paboThl ¢ OOJIBIIMMU JAHHBIMU, KOTOPBIN XpaHUT JaHHBIE B JOKYMEHTaX
JSON, K KOTOpBIM MOKHO MOJIYYUTh JOCTYI uepe3 VIHTepHET Uil BBIMIOJIHUTE 3aIIPOC C TOMOIIBIO
JavaScript, —3T0
BriOepute onuH U3 4 BApUaHTOB OTBETA:!

1) - Storm

2) + CouchDB

3) - Qubole Data
4) - Atlas.ti

3aganue Ne6(

WNucTpymeHT mst paboThl ¢ OOJIBIIMMU JaHHBIMU, KOTOPBIA TpeajiaraeT pacrpeaeicHHOe
MacIITaOUpOBaHUE C OTKA30yCTONYMBBIM XPAHMIUIIEM, — 3TO



BriGepure oz U3 4 BApUaHTOB OTBETA:

1) - Storm

2) + CouchDB

3) - Qubole Data
4) - Atlas.ti

7.3.1. Bonnpochbl K POMEKYTOYHOM aTTEeCTALUMA

Cemectp 5
Ne B
ONpOCHI K IK3aMeH
n/n P y
1.
Kak xnaccudunupyrores 6Gomnplivie qaHHbIe?
2.
Kax tumbl 60nbluX JaHHBIX CYIIECTBYIOT?
3. | Kakwue s13pIku IpOrpaMMHUpOBaHHUS UCTIONB3YIOTCS JUTs A(p(heKTHBHOI 00pabOTKH OOMBIINX
JAHHBIX?
4. .
Kakue ¢ppeliMBOpKH UCTIONB3YIOTCS A7l pa0OThI ¢ OONBIIMMH JaHHBIMU?
5. .
Uro npenctaBisioT coboit 6a3pl gJanHbIX NoSQL?
6. .
Uro npencrasiser coboit apxurekrypa Hadoop?
7. . .
UYro nmpencrasisieT coboii miardopma xpanenus nanHsix Hive?
8. .
UYro mpencrasisieT coboit 6a3a nanusix Hbase?
9. N .
Uro npencrasiser coboit pacnpenernennas ¢ainosas cuctema HDFS?
10. | Yro npencrapisger coboii TexHosorus In-Memory OLTP?
11.| B gem 3akirodaercs METOuKa co3aanus Tadbmuiel In-Memory?
12. | Kak co3naTs dainoByro rpynny s Tadbaui In-Memory?
13.] Kak no6asurs KOHTeiHep B (aitnoBoit rpymiy mis Tadnui In-Memory?
14. | Kak co3nmate Tabumiy In-Memory?
15.| Kak paborats ¢ Tabnunei In-Memory?
16. | Kak pa3zpaboTarh ckpunT co3anus Tadmauis! In-Memory?
17.| Yro npeacrasmisieT coboit Native Compiled nponenypb1?
18. | Kak cozmate Native Compiled mponenypy B Texnosioruu In-Memory?
19. | Kakne orpanuueHue CyIIeCTBYIOT IpH padboTe ¢ Tabnuuamu In-Memory?
20. | Yro npeactaBisitoT cOO0H MOHUTOPUHT M TMarHocTrka Tadsmi In-Memory?
21. | Yro npeacTapisitoT co00 KOHIIETINH U apxuTekTypa MongoDB?
22. | Yo mpeacTaBisitoT cOO0M IpaiiBEephI SI3bIKOB TporpaMmmMupoBanus 1t MongoDB?
23. | Kak co3nate 1 yaanuTh 6a3y gaHabix B MongoDB?
24. | Kakue ciocoObl co3ianus Kojuiekinu B MongoDB cymectByroT?
25. | Kaxk ucnons3yercs meron createCollection()ast co3nanns koiuekimu 8 MongoDB?
26.

Kak ucnonb3yercs metos insert() st co3nanus Koyuiekuud B MongoDB?




Ne
w/n Bomnpocs! k 3x3aMeny

27.| Kak co3math KOIEKIHIO ¢ mapamerpamu B MongoDB?
28. | Kak ymanuTh Komnekmuo B MongoDB?
29. | Kakue 6a3oBbIe onepanuu yrpasjiaeHus: fJokymenTamu B MongoDB Bam u3BecTHbI?
30. | Kak co3znate qokymeHT B MongoDB?
31. | Kak ucnonw3yetcst Mmetos insert() Ayt co3nanus 1okymenta B MongoDB?
32.] Kax ucnoinb3yercs Metoy insertOne()?
33.| Kak yganute nokymMeHT B MongoDB?
34. | Kak ucnionbzyercst meton db.collection.deleteOne()?
35. | Kak ucnonw3yercst meron db.collection.deleteMany()?
36. | Kak ucnonssyercst merox db.collection.remove()?
37.| Kak o6HOBUTH AOKYMeHT B MongoDB?
38. | Kak ucnons3yercst meroa update()?
39. | Kak ucnons3yercst meros save()?
40. | Kak co3gats 3anpoc B MongoDB?
41. | Kak ucnionp3yercs meron find()?
42. | Kak ucnonwsiyercs mero pretty()?
43. | Kak ucnonwsizyercsa metop findOne()?
44. | Kak co3znate napaMeTpu3upoBaHHble 3anpockl B MongoDB?
45. | Kak ucnoaszyercs Meto limit()?
46. | Kak ucrionb3yercs meton skip()?
47. | Yro npencrasusieT cobol arperaius B KoHuenmui MongoDB?
48. | Kak co3nate oneparuu arperupoBanusi B MongoDB?
49. | Kak ucnonp3yercs Meton arperuposanus Pipeline 8 MongoDB?
50. | Kak ucnonp3yercst momenb Map-Reduce s arperupoBanus B MongoDB?
51.| Yro mpeacTaBisitoT co00i 0HOLIEIEeBbIe METObI arperupoBanus B MongoDB?
52. | Kak cozpatorcst unaekcsl B MongoDB?
53.| Yro npexacrasiser coboit moaens Map-Reduce?
54. | Kak co3nate monen» Map-Reduce B MongoDB?
55.| Yro npencraiusieT coO0 mapauHr 6a3 TaHHBIX ?
56. | Kak opranuzoBana o0mias cxema mapauara 8 MongoDB?
57.| B dyem 3akitouaercs MeToauka mapauara B MongoDB?
58. | Kak co3yats pe3epBHYIO KOMUIO 0a3bl JaHHBIX B MongoDB?
59. | Kak BoccTaHOBUTh 06a3y naHHBIX B MongoDB?
60. | Kak oopaborats kypcop B CYB/] MongoDB?

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

Cemect ®opMma npoBeeHUs!
. KpuTtepun u HOpMBbI OLICHKH
p NPOMEKYTOYHOM aTTecTAlUuN
5 Ok3aMeH ([0 HaKOMUTEIbHOMY pPEUTHHTOBBIA  Gast
o «OTJIMYHO»
pEUTHHTY) 85-100
«XOpOIOY PEUTHHTOBBIA  Gait
70-84




«YIOBJIETBOPUTEIHLHOY» PCHTHHIOBBIA  Oa
' P 55-69
perTuHrOBBIN 6amt 0-
«HEYIOBIETBOPUTEILHOY | o 4

dDopma
NPOBe/IeHUs!
Cemectp . Kpurepun u HOpMBI OLIEHKH
MPOMeKYTOYHOM
aTTrecTanuu
5 DK3aMeH (YCTHO) CraBuTtcs oOyuarorieMycs Ha

«OTJIUYHO»

JK3aMEHE, €CIIH OH
HCUYEPIIBIBAOLIE U TPAMOTHO J1aJl
OTBETHI HAa BOMPOCHI
9K3aMEHAIIMOHHOI0 OMIIeTa WU
MIPY OTBETE JTOIMYCTHI
HEeOOJIBIIYI0 HETOYHOCTH Ha 1
BOIIPOC, HO IIPH 3TOM CMOT
rpaMOTHO OTBETUTH HA
JIOTIOJTHUTEIbHBIE BOIIPOCHI TY,
MPOSIBUBLLIEMY TOJIHbIE 3HAHUSA B
pamMKax TpeOOBaHMI MOATOTOBKH
10 JUCUHUIUIMHE, YCBOUBLLIEMY
JIUTEPaTypy, PEKOMEHTYEMYIO
[IPOrPaMMOM U NTOKA3aBIIEMY
CHUCTEMAaTUYECKHUM XapakTep
3HaHuU. B u3noxennu marepuana
M OTBETaxX Ha JOIOJHUTCILHBIC
BOIIPOCHI JIOITY CKArOTCS
HeOO0JIbIIINE HETOYHOCTH

«Xopouio»

CraButcs oOyuaromemMycs Ha
JK3aMEHe, €CJIM OH
MCYEPIBIBAIOIIE U TPAMOTHO J1aJ
OTBET Ha 1 Bompoc
HK3aMEHaIlMOHHOTO Omera, a Ha
JIPYyTOU TOJIBKO TE€3UCHBIE
BBICKA3bIBAaHUS WIN JOITYyCTHI
HeOOoJIbIIINEe HETOYHOCTH MPU
OTBETE Ha BOIPOCHI
HK3aMEHallMOHHOIO OMIIeTa U J1al
KpaTKUE OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHI

«YAOBJICETBOPUTECIIBHO»

CraBuTtcs oOyuaroeMycs Ha
9K3aMeHe, €CII OH HE CMOT JaTh
OTBET Ha OJIMH U3 BOIIPOCOB
HK3aMEHAI[MOHHOTO OMyIeTa WITH
OTBCTUJ HA BCC BOIIPOCEHI, HO IMPU
3TOM OTBETHI COJCPIKAIH TOIBKO
TC3UCHBIC BHICKA3bIBAHUA

«HCYHOBJICTBOPUTCIIBHO»

CraBurcs oOy4daromemMycs Ha
9K3aMEHE, €CJIM OH HE JaJl OTBET
Ha BOIMPOCHI 9K3aMEHAIMOHHOTO




Cemectp

dopma
NPOBeEACHUs
NPOMEKYTOYHOM
aTTecTaluu

KpuTtepuu u HOpMbI OlleHKH

OuJIeTa UM B OTBETE
coJepKauch PyHIaMCHTaIbHbIC
OILLIMOKH




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHHMK, ydeOHOE

KoaunyecTBO B

HAYYHOI
Ne nocoodoue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) Tox u3nanus oudbauoTexe /
n/n MeTOoANYecKoe mocoome,
HpAKTHEYM, 1p.) HaumenoBanue
ol il 3BC
1 Hecrepor C. A. WNHTrennexTyanbHbId aHATU3 JaHHBIX yaeOHoe mocodue 2023 3BC "IPRbooks"
cpeactBamu MS SQL Server 2008
2 Mapxkun A.B. [TocTpensuronHbpie 6a3bl TaHHBIX. ydeOHoe rmocodue 2024 9BC "IPRbooks"
MongoDB
3 | Maprummn C. A. u 1p. ba3bl nanHbIx: PaboTa ¢ pacnpeneneHHbIMU yuebHoe nocobue 2023 9BbC
0a3amu TaHHBIX U QailIOBBIMU CUCTEMAMHU "ZNANIUM.CO
M”

Ha npuMepe MongoDB u HDFS ¢
ucnons3zoBanueMm Node.js, Express.js,
Apache Spark u Scala

8.2. lonostHHTEIbLHAS JTUTEPaTypa

Tun (yueOHuMK, ydeOHOE

KoanuecTBO B

Ne nocooue, yueoHo- Hay=nou
ABTOpPBI, COCTABUTEIH 3arsiaBue (3aroJji0BoK) I'ox u3nanus ondamoTexe /
n/n MeTOoANYecKoe mocoome,
npaKTHKYM, 1p.) HaumenoBanue
P AP 3BC
1 Hamsa 9. 1. Merto/ibl, MOZICIH, CPENICTBA XPAHEHUS U Y4YEOHHK 2017 9BC
00pabOTKH TaHHBIX "ZNANIUM.CO
MH
2 | JI. K. Kynekoga, C. U. 3amauu U ynpaxkneHus mno JavaScript yuebHoe rnocooue 2018 3BC "IPRbooks"

Cayimarapos.




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JAHHBIX U MH()OPMALHOHHBIX CIHPABOYHBIX
cucTeM

— Web of Science[DnexkTpoHHbII pecypc] : MylIbTUAMCUUIUIMHApHAS pedepaThBHas O6a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pesxxum noctyma : apps.webofknowledge.com.
— 3ari. ¢ ’kpaHa. — f3. pyc., aHri.

Scopus [DnekTpoHHbIi pecypc] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004—
. — Pexum noctyna : scopus.com. — 3ari. C skpana. — S3. pyc., aHri.

Elibrary [OnexTpoHHBIN pecypc] : HayuyHas 3jeKTpoHHas Oubnuorexka. — Mocksa : HOB,
2000— . — Pexxum noctyna : elibrary.ru. — 3aru. ¢ skpana. — f3. pyc., aHri.

8.4. [lepeyeHb NPOrpaMMHOIro obecredeHust

Ne PexBu3uTHI 1OrOBOPAa
Haumenosanue I1O A P

n/n (naTa, HOMep, CPOK JieliCcTBHUS)

1 WinPro 10 RUS Upgrd OLP NL Acdmc Horoop Ne 757 ot 04.07.2018, cpox
JEHCTBHS - OECCPOUHO;
Kontpakt Ne 1653 ot 14.12.2018, cpok
JeHCTBHUS — OECCPOUHO

2 Office Stdandard 2013 Russian OLP NL | KoaTtpakt Ne 690 or 19.05.2015, cpok

AcademicEdition JIecTBUS - OECCPOYHO
3 CYBJ PosrgreSQL 6ecmatHoe I10
4 CYBJ MongoDB JInnensust SSPL (Oecruathoe I10)

8.5. Onucanne MarepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON 1JIs1 OCYLIeCTBJICHHSA
00pa30BaTe/IbLHOTO NMpoLecca Mo JHCUHIIIMHE

HaumeHoBaHue 000py10BAHHBIX YUeOHBIX

Ka0MHETOB, Ja0opaTopuii, MACTEPCKUX U

Ne Jp. 00bEKTOB /1JIsl IPOBeIeHUs

N/ | NMPaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
NOMeEIeHUH JJIs CAaMOCTOATEILHOMI

paboThl 00y4yaomuxcs (HoMep ayAuTOPUH)

IlepeyeHb OCHOBHOTO 000PY/I0OBAHMS

1 Kommbrorepnsiii knacc. YueOnas ayautopus | Cucremnasle  Onoku  (HP  ProDesk),
JUIA IPOBEACHUS 3aHATHUH JIEKIIMOHHOTO TUMA. | MOHUTOPHl (Samsung), xommyrtatop (D-
VYueOHnast ayauTopus AJs IpoBeieHus 3ausaTuil | Link), cronmbl  y4eHM4YecKue,  CTOJIbI
CEeMHUHAPCKOTO TUIA. Y4eOHast ayAUTOPHs U1 | KOMIIBIOTEpHBIE, CTYJIbA, J0CKa
MpoBeJIeHUs 1a00paTOpHBIX paboT. YueOHas | ayTuTOpHAs!, SKpaH.

ayJUTOpUsS JUISI KypCOBOTO INMPOEKTUPOBAHHS
(BBIMOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayJIUTOpUsl Ui TPOBEACHUS TPYIMIOBBIX H
WHAUBUAYAIbHBIX KOHCYJbTaluil. YueOHas
ayauTopusi U1 TPOBEACHUS  3aHSATHH
TEKYyIIEr0 KOHTPOJIE M  MPOMEXYTOUHOM
arrecramuu. (YJIK-402).

2 [Tomemnienne U1t CaMOCTOATENBHOM padoThI CTOJBI, CTYIIBS, CTEIUIAXH (B T.4.
obyuaromuxcs (YJIK-105). BBICTABOYHbBIE) C KHUTAMH, KOMITbIOTEPHI,
MOOUJIbHBIE paboune MecTa.
3 [TomenieHune 1151 CaMOCTOSITETBHOM paboThI Crosbl KOMIBIOTEPHBIE, CTYJIbS,

obyuatomuxcs (YJIK-406). MHUKPOKOMITBIOTEPHI raspberry pi 32 bit.
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