degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUPORONIOAO00HBIX, IJIA3MEHHBIX H
siiepHbIX TexHoJoruii um. N.B.
KypuaroBa

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: MaremaTiyeckoe MOACIHPOBAHHUE M KOMITBIOTEPHBIN aHAIIN3

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: CUHXPOTPOHHBIE U HEUTPOHHBIE METO/IBI UCCIICIOBAHHI
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa nHOOPMATUKH U BBIYUCITUTEIBHBIX CETEH

Kypc: 2

KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrosrensHas padora: 90 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: C.B. IonsikoB, kaHz. pu3.-Mar. HayK, CTAPLINA HAy9IHBIH COTPYIHHK, JOLIEHT

[Iporpamma obcyxieHa Ha 3acefann Kadenpbl HHPOPMATHKH U BEIMUCIUTENBHBIX ceTeit 29.03.2024



AHHOTANMA

Llenpro AMCHMIUIMHBL SIBISETCS (OpPMUpOBaHWE O0a30BBIX 3HAHWH B OO0JACTH TEOPUH M IMPAKTUKH
MaTeMaTHYeCKOTO MOZICTTMPOBAHUS M pa3pabOTKH MPOrPaMMHOTO 00ECIIEUeH s COBPEMEHHBIX KOMITbIOTEPHBIX
U CYNEPKOMITBIOTEPHBIX CHCTEM IPH PELICHUW TNPHUKIAAHBIX 3anad. OOyueHHe CTYACHTOB NpUHIMIIAM
CO3/IaHUs IPOrPAMMHBIX KOMILJICKCOB Ha 0a3e COBPEMEHHOM KOMITBIOTEPHOM M CYyNEpKOMITbIOTEPHON TeXHUKH,
OPHEHTHPOBAHHBIX Ha HAYYHO-TEXHUYECKHE, POMBIIUICHHBIC WA TYMaHUTAPHBIC TPHIIOKEHHSL.
[TpakTHyeckoe MpUMEHEHUE CTYJACHTAMH MOJYYEHHBIX 3HAHWU MPH BBIOJHEHHH KYPCOBBIX U BBITYCKHBIX
paboT Ha cTeneHb MarucTpa.

1. lean u 3apa4un

].le.]'ll) AUCHUIIINHBI
- IIOArOTOBKa BBICOKOKBaHI/Iq)I/IHI/IpOBaHHBIX CIICHaJIMCTOB B obmactu COBPEMCHHOI'O MaTe€MaTU4€CKOIro
MOACIINPOBAHUA u pa3pa60TKH MPOMBIIIJICHHOTO nporpaMmMHOIO obOecneueHus JJIA
I/IH(I)OpMaI_II/IOHHO-BBILII/ICJII/ITGJIBHLIX CUCTEM pa3In4IHoro Ha3Ha4YCHUA C HCIIOJIb30BaHUCM
COBPCMCHHBIX KOMITBIOTCPHBIX TCXHOJIOT I/II71, MATEMATHYCCKUX MCTOJO0B 06pa6OTKI/I 1 aHaJIn3a JaHHBbIX.

3agauu AUCUMIIHHBI
- (hopmupoBaHue 6a30BBIX 3HAHHI B 00JIACTH TEOPUH U MPAKTHUKH MaTeMaTHUECKOTO MOACTUPOBAHUS U
pa3palboTKU MPOTrPaMMHOTO OOECIIEUYEHHUS] COBPEMEHHBIX KOMIIBIOTEPHBIX M CYHEPKOMIBIOTEPHBIX
CUCTEM IIpU PEIICHUY NPUKIAIHBIX 3a]1ay;
- o0y4yeHHE CTYACHTOB MPHUHLMUIAM CO3JAaHHUS MPOrpaMMHBIX KOMIUIEKCOB Ha 0a3e COBpPEMEHHOU
KOMIIBIOTEPHOH U CYNEPKOMIIBIOTEPHOM TEXHUKH, OPUEHTUPOBAHHBIX HA HAayyHO-TEXHUUYECKHUE,
MPOMBIIIICHHBIE UM TYMaHUTAPHBIC PHIIOKCHHUS;
- TPaKTUYECKOE TNPUMEHEHHE CTYACHTAMHU IOJIYYCHHBIX 3HAHUH NPU BBHINOJHEHHH KYPCOBBIX H
BBIITYCKHBIX pa0OT Ha CTENEHb MarkucTpa.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0yacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeTr © CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HaHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 0000maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOIyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN




HOBBIC

HayqHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- OCHOBHBIEC MOHATHUS TEOPUHU AJITOPUTMOB, IPUHIMIIBI Pa3padOTKU OTAEIbHBIX MPOTpaMM M OOJBIINX
[IPOrPaMMHBIX KOMIUIEKCOB;
- 00IIyI0 TOCTAaHOBKY M METOZBI PELICHHS 33/1a4 MaTeMaTHUECKOrO MOJCIIMPOBAHMS 1 KOMIIBIOTEPHOTO
aHaJM3a JaHHBIX B PA3IMYHBIX MPEIMETHBIX 00IACTAX HAYKH, TEXHUKU U TEXHOJIOTHIA;
- apXuUTeKTypy M  NPUHOMIB  (QYHKIMOHUPOBAHHS  COBPEMEHHBIX  KOMIIBIOTEPHBIX |
CYIIEPKOMIIBIOTEPHBIX CUCTEM, TEHACHIIUU UX Pa3BUTUS;
- OCHOBBI YIPAaBJICHUS KOMIBIOTEPHBIMH CUCTEMAMH Ha YpOBHE OINEPAlMOHHONW CHCTEMBI, HA YPOBHE
[IPOrPaMMHBIX CUCTEM U OTIENbHbIX IPUIOKEHUI;
- OCHOBBI TEOPHUH MTPOrPAMMHPOBAHNS U KOMIIBIOTEPHBIX BEIYHCIICHUI;
- IPUHIIMIIB Pa3pabOTKHU OTAEIBHBIX MPOrpaMM U OOJIBIIMX TPOTPAMMHBIX KOMILJIEKCOB;
- OCHOBBI IPOEKTHPOBAHMS M TOAJAEPKAHMS >KH3HEHHOIO LHUKJIA MPOMBIIIJIEHHOIO MPOrPaMMHOIO
obecrieueHusI.

YMETb:
- 3(h(eKTHBHO HCIIOIH30BaTh Ha MPAKTHKE TEOPETUUECKUE KOMIIOHEHTHI Kypca: MOHSATHUS, CYKACHUS,
YMO3aKJIIOYE€HHS, 3aKOHBI, TEHICHLINN;
- TMPEICTaBIATh IIAHOPAMy YHHBEPCAJIbHBIX METOJOB M AJTOPUTMOB B 00JACTH MaTeMaTH4eCKOro
MOZEINPOBAHUS U KOMIIBIOTEPHOTO aHAJIN3a TaHHBIX;
- paboTath Ha COBPEMEHHOM KOMIIBIOTEPHOM OOOpYIOBAaHHM, YHPABISAEMOM PA3THYHBIMU
OIEpallMOHHBIMU CUCTEMAMH;
- abcTparupoBaThcs OT HECYIIECTBEHHBIX BIMSHHUI MPOrPaMMHOM Cpeibl M CO3/1aBaTh MEPEHOCUMBIE
MPWIOKEHUS U IPOTPaMMHBIE KOMILIEKCHI,
- pa3pabarbIBaTh IOCIJIEI0BATEIbHbIE M apaJlIeIbHbIE IPOrPaMMBI AJIsl HEPCOHAIBHBIX KOMITBIOTEPOB,
KJIACTEPOB U CYNIEPKOMIIBIOTEPOB Ha S3bIKaX BBICOKOTO YPOBHS;
- pa3palaTbIBaTh APXUTEKTYpPy U PEaIN30BbIBATH OONBIINE IPOrPAMMHBIE CUCTEMBI U KOMIUIEKCHI;
- HCIOJb30BaTh CTOPOHHHUE MPOrPaMMHBIE CPEICTBA B COOCTBEHHBIX Pa3pabOTKax M MHTETPHUPOBATH
[IOCJIE/IHNE B CTOPOHHUE IPOrPaMMHBIE CUCTEMBI;
- peumaTb KOHKPETHBIC NPUKIAJHBIE 3aadd Ha OCHOBE pPa3pabOTaHHBIX MPOrPaMMHBIX CPEICTB C
[IOMOILBK COBPEMEHHON KOMIIBIOTEPHOM U CYIIEPKOMIIBIOTEPHON TEXHUKU;
- o1leHHBaTh 3G (PEKTUBHOCTH pa3pabOTaHHBIX IPOTPAMMHBIX CPEIICTB.

BIIAJICTh:

- MCTOJAAMHU MAaTCMAaTUYCCKOTO MOACIIMPOBAHUA U KOMIIBIOTCPHOI'O aHAJIN3a JAaHHBIX B LECIAX PCIICHUA
KOHKPCTHBIX HAYYHO-TCXHUYCCKUX 3a1a4;

- HaBbIKaMU CaMOCTOATCJIBHOI'O0 MPOBCACHUA ITIOJHOI'O0 HHKJIA MAaTCMATUYCCKOrO0 MOJACIIMPOBAHUA HaA
NEPCOHATBHOM KOMIIBIOTEPE U BBICOKOIIPOU3BOAUTCIIBHOM KIIACTCPE,

- HaBbIKaMH pa3pa60TKH aporpaMMHOIO o0OecreueHus HAay4YHOI'0 U MPOMBIIIJICHHOT'O YPOBHH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Knaccuduranums u 0COOCHHOCTH 15 20
MaTeMaTU4eCKUX MOZENEH




) Metonpl  aHanmM3a ~ MaTreMaTHYECKUX 15 28
Mojaeiei
3 Pazpaborka OonpIIMX  HPOTrpaMMHBIX 15 16
CHCTEM
4 KommbroTepHbIil aHamu3 JaHHBIX 15 26
Hroro wacos 60 90
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.
4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. Knaccudukaius 1 0COOCHHOCTH MaTeMaTHYeCcKuX MoJielieit
Maremarnyeckass Moneiab. UTo  Ha3pIBAalOT  MareMaTHdeckod  mopenbio.  OmpeneneHus.

YuuepcanbHOCTh Moneneit. Kiaccudukamnus monenei.

2. Metoap! aHanu3a MaTeEMaTHYECKUX MOJEIen

Tunsl nannbix. CTpyKTypuUpOBaHHas M HE CTPYKTypHpoBaHHas mHQopmanus. Ilepenada naHHBIX.
Cxarue naHHBIX W (OpPMaTHPOBAHUE.

WH(POPMAIINU U3 TIOTOKA TaHHBIX.

3. Pa3zpaboTka 60OJBIINX TPOTPAMMHBIX CHCTEM

OTOOp TOJNE3HBIX COOBITHI.

Brinenenne 1ose3HOH

Tpurrepsr niepsoro ypoBus. ON-LINE ot6op coGwituii. Tpurrepsr Broporo yposus. (Ha nmpumepe
cenapaiyy 4acTull 10 3apsAay B SACPHO-(PU3NIECKOM HKCIIEPUMEHTE).

4. KoMIbIOTEPHBII aHAN3 JaHHBIX

OcnoBuble mpuHIUnbl paboTel PAnda. Panda — server, Panda — pilot. Ilonsitue 6a3 manubix. THbI
ba3 nanHbIX.

5. Onucanue MaTepHaJ’leO-TeXHI/I‘leCKOﬁ 633])1, HEe00X0TUMOM 115l OCylI€CTBJICHUSA 06pa30BaTeJ’le0F0

npouecca 1no JUCUUILINHE (MOIYJII0)

Y4eOHsIit knactep u3 12 nepcoHaNbHBIX KOMIIBIOTEPOB U CEpBEpA.

KommisroTep 1 npoektop, yueOHbIH KinacTep u3 12 mepcoHaNbHBIX KOMIIBIOTEPOB U CEpBEpA.
Heo0xoanmoe nporpammHoe o0ecrieyeHue

Onepanuonnas cuctema Linux, kommunsitop C/C++, cpena paspaborku npunoxennit ECLIPSE, cpena

BU3yasibHOTO TiporpamMMupoBanus Qt Designer, npukiagasie nporpaMmMusie cpeasl ANSYS CFX,

OpenFOAM
ObecrieueHue caMOCTOSTENBHON paOOTHI

Hocryn uepe3 MHTEpHET K pecypcam y4eOHOTO KiacTepa.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. apannensHbie Beraucienus [Teker] : yae6. mocodue miist By3oB / B. B. Boeroaun, Bi. B. BoeBoaun

.— CI16 : BXB-Iletepoypr, 2004 .— 608 c.



2. BeiuucnurenpHas MaTeMaTHKa U cTpykTypa anroputmoB [Tekcr] : 10 nexuuid o ToM, mouemMy TpyaHO
pelaTh 3a1a4d Ha BEIYUCIUTENIBHBIX CUCTEMAaX MMapaJljIeIbHOW apXUTEKTYPBI M YTO HA/I0 3HATh
JOIOJIHUTEIBHO, YTOOBI YCIIELIHO IIPEO0/I0JIeBaTh 3TH TPYAHOCTH : yueOHUK a7 By30B / B. B. BoeBoann
; Mock. roc. yH-T uMm. M. B. JlomoHocoBa .— 2-¢ u3z., crepeotun. — M. : U3a-Bo Mock. yu-Ta, 2010
— 168 c.
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mozaenupoBanue. - M.: Hayka, 2005.

7. AJI. Mpimkuc. D1eMeHThl TEOpUH MaTeMaTndeckux mozaeneit. - M.: KomKuura, 2007.

8. Opmnoga, 11.B. DKOHOMHKO-MaTeMaTHYECKUE METOIBI U MOACIH: KOMITBIOTEPHOE MOJCINPOBAHHE:
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9. IJI. Hoxpuna. MATEMATHUYECKOE U UMUTALIMOHHOE MOAEJIMPOBAHUE. Kypc
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14. B.B. baxtusun. Texnomnorus pazpaboTku nporpaMMHoro obecneuenus.- Munck: BI'YUP, 2010.
15. Cob6onp .M. Yucnennsie metonsl Monte-Kapio. - M.: Hayka, 1973.

16. P. lllennoH. IMutanroHHOe MOAETUPOBAHNE CUCTEM - HCKYCCTBO U Hayka. - M.: Mup, 1978.

17. I.A. MuxaiinoB. YucieHHOE CTaTUCTUYECKOE MOJEIupoBanue: MeTosl MonTe-Kapino. - M.:
Axanemus, 2006.

18. C.M. EpmaxoB. Meton Monte-Kapiio B BeIuucIuTeIbHOM MaTemMaruke: BBoA. kypc / C.M. Epmakos.
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0y, 2012.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://www.intuit.ru/ - poccuiickuii 00pa3oBaTeIbHBII MTOPTAL.
2. http://www.parallel.ru/ - mopran 1o TeXHOIOTHIM MapayIeTbHbIX BEIYUCICHUH.
3. http://www.citforum.ru — cepBep HH)OPMAITMOHHBIX TEXHOJIOTHH.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Bo Bpems BeimonHeHust 1a00paTOpHBIX pabOT U CAMOCTOATENBHON paboThl 00yyaromuecs UCTIONb3YIOT
MHoOTOsiIepHbIe KoMITbroTepbl o yrpasineauem OC Linux, kommuistopel ANSI GNU C/C++, cpenst
pazpadotku npunoxenuiit ECLIPSE u Qt Designer, npuknaansie nporpammusie cpensl ANSYS CFX,
OpenFOAM.

B mporecce camMocTosTeNnbHON pabOThl 00yYarOIIUecs] HMEIOT YIaJICHHBINH J0CTyI yepe3 MHTepHeT K
pecypcam yueOHOro KilacTepa.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)



JInst yCremHoro OCBOEHHs Kypca, IMOMHMO BBINOJHEHHS JIAOOPAaTOPHBIX 3aJaHHMH, OT CTYAEHTOB
TpeOyeTcsi caMocTosATeNbHAs paboTa B 00beMe HE MEHEE YeM TE Yachl, KOTOPhIE YKa3aHbl AJIsl KaXKI0TO
paszziena mporpaMMsbl (BCero He MEHee 75 4acoB B ceMecTp). B OCHOBHOM, 3TO BpeMsi OTBOJAUTCS Ha
CaMOCTOATEIbHOE M3YYCHHE TEOPETUYECKUX OCHOB Kypca M MOATOTOBKY BBIIOJHEHUS JIA0OPATOPHBIX
pabot. CamocTOSTENbHBIEC 3aHATUS BKIIOYAIOT B ce0s TakKe MOBTOPEHUE Marepualia 1a00paTOpHBIX U
MOATOTOBKY K 9K3aMeHy. B kauecTBe (OpMBI KOHTPOJIS HPOM3BOAUTCA HHIMBUAyaJIbHASI MPOBEpKa
71a00paTOpHBIX paboT, @ TAKXKE BHIMOJIHEHUS! OAHOTO KOHTPOJIBHOTO 331aHUsI TOBBIIIEHHOMN CI0KHOCTH.
CryneHTbl, yCHEIIHO Npomeamne Bce (OopMbl MPOMEKYTOUHOTO KOHTPOJISA, AOIMYCKAIOTCS K clade
9K3aMeHa I10 JUCLUIIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: CUHXPOTPOHHBIE U HEUTPOHHBIE METO/IBI UCCIICJOBAHHUI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadenpa HHOOPMATUKH U BBIYUCITUTEIBHBIX CETEH

Kypc: 2

KBaJIMpUKALUS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: C.B. [lonsxoB, kaHx. pu3.-MaT. HAyK, CTAPIINI HAyYHBII COTPYAHHUK, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00acTu npodeccuoHambLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM M BBIYHUCIHUTEIHLHBIMHU
METOJJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaTeIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA  H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHUILIAHBI «Maremaruueckoe MOACIIUPOBAHUC U KOMHLIOTepHBIﬁ aHaJIn3»

00yJaromuiics JOKeH:

3HATb:

- OCHOBHBIE HOHSTHS TEOPHH AJITOPUTMOB, HIPUHINIBI Pa3pabOTKH OTAEIBHBIX MPOrpaMM U OOJIBIINX

MNpOrpaMMHBIX KOMIIJICKCOB,

- 06H_Iy}0 IOCTAaHOBKY M MCTOABI PCHICHHUA 3aJa4 MATEMAaTHICCKOTO MOACINPOBAHUA U KOMIIBIOTECPHOI'O
aHaJIn3a JaHHBIX B PA3JIMYHBIX NPCAMCTHBIX o0macTax HayKH, TCXHUKU U TeXHOHOFHﬁ;

- apXUTEKTYpy M  IPHUHLHIIBI

(YHKIIMOHHPOBaHUS

COBPCMCHHBIX KOMIIBIOTCPHBIX )41

CYNIEpKOMIIBIOTEPHBIX CHCTEM, TEHACHLIUN UX Pa3BUTHS;

- OCHOBBI YIPABJIEHUS KOMIIBIOTEPHBIMU CHUCTEMaMHU Ha YPOBHE OIEpPAllMOHHON CUCTEMBI, HA yPOBHE
MPOrpaMMHBIX CUCTEM U OTIENbHBIX HPUIOKEHHI;

- OCHOBBI TEOPUU NIPOIrPAMMUPOBAHUSI U KOMIIbIOTEPHBIX BHIUMCIIEHUN;

- IPUHLIUIIBI Pa3pabOTKH OTAENBHBIX IPOrpaMM U OOJBIINX MPOrPAMMHBIX KOMILIEKCOB;

- OCHOBBI IIPOCKTHPOBAHUS W IOAJEPKAHUs >KU3HEHHOI'O IMKJIA IPOMBIIIJIEHHOIO MPOrpPaMMHOIO

oOecrieyeHus.
YMeThb:




- 3(h(eKTHBHO HCIIOIH30BaTh Ha MPAKTHKE TEOPETUUECKUE KOMIIOHEHTHI Kypca: IMOHSATHUS, CYKACHUS,
YMO3aKJIIOYE€HHNS, 3aKOHBI, TEHICHLINN;
- TMPEICTaBIATh IAHOPAMy YHHBEPCAJIbHBIX METOJOB M AJTOPUTMOB B 0O0JACTH MaTeMaTH4eCcKOro
MOZEINPOBAHUS U KOMIIBIOTEPHOTO aHAJIN3a TaHHBIX;
- paboTath Ha COBPEMEHHOM KOMIIBIOTEPHOM OOOpYIOBAaHHM, YHPABISAEMOM PA3THYHBIMU
OIEpPAllMOHHBIMU CUCTEMAMH;
- abcTparupoBaThcs OT HECYIIECTBEHHBIX BIMSHHUI NMPOrPaMMHOM Cpebl M CO3/1aBaTh MEPEHOCUMBIE
MIPWIOKEHUS ¥ IPOTPaMMHBIE KOMILIEKCHI;
- pa3pabarbIBaTh IOCIJIEI0BATEIbHbBIE U apaJlIeIbHbIE IPOrPaMMBI AJIsl HEPCOHAIBHBIX KOMITBIOTEPOB,
KJIACTEPOB U CYNIEPKOMIIBIOTEPOB Ha S3bIKaX BBICOKOTO YPOBHS;
- pa3palaTbIBaTh APXUTEKTYpPy U PEaIN30BbIBATH OONBIINE IPOrPAMMHBIE CUCTEMBI U KOMIUIEKCHI;
- HCIOJb30BaTh CTOPOHHHUE MPOrPaMMHBIE CPEICTBA B COOCTBEHHBIX Pa3pabOTKax M MHTETPHUPOBATH
[IOCJIE/IHNE B CTOPOHHHUE IPOrPaMMHBIE CUCTEMBI;
- peuaTb KOHKPETHBIC NPUKIAJHBIE 3aadd Ha OCHOBE Pa3pabOTaHHBIX MPOrPaMMHBIX CPEICTB C
[IOMOILBK COBPEMEHHON KOMIIBIOTEPHOM U CYIIEPKOMIIBIOTEPHON TEXHUKU;
- o1leHUBaTh 3 (PEKTUBHOCTH pa3pabOTaHHBIX NPOTPAMMHBIX CPEICTB.

BJIaJeTh:
- METOJaMHU MaTEMaTHYECKOr0 MOJEIHPOBAHNS U KOMIIBIOTEPHOIO aHAIN3A JAHHBIX B LENSIX PELICHUS
KOHKPETHBIX Hay4YHO-TEXHUYECKHUX 3a7a4;
- HaBBIKAMHM CaMOCTOATEIBLHOTO MPOBEACHHS MOJIHOTO LMKJIA MAaTeéMaTHYEeCKOro MOJEIMPOBAaHUS Ha
[IEPCOHAJILHOM KOMIIbIOTEPE U BBICOKOIIPOM3BOJUTEIBHOM KJIACTEPE;
- HaBbIKAMH Pa3padOTKH MPOTrPaMMHOTO 00ECIIeYeHUsI HayYHOTO M IPOMBILIIEHHOTO YPOBHSI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nensix TeKyIero KOHTPOJSI YCIEBAEMOCTH MPEAYCMOTPEH KPATKUM OMpOC MO TeMaM MPEeAblIyIInX
3aHATHH.



3. [lepeyeHb TMNOBBIX KOHTPOJIBHBIX 3a/laHUM, UCNI0/Ib3yeMBbIX /ISl OLleHKHU 3HaHUH,
YyMEeHHMH, HABBIKOB

[IpoMexxyTo4YHas aTTecTalys M0 AUCHUILIMHE «MaTeMaTHYeCKoe MOJIeIUPOBaHUe

Y KOMIIbIOTEPHBIM aHa/IU3» OCYILeCcTBAsAeTCs B GopMe IK3aMeHa. JK3aMeH IPOBOAUTCA B
yCcTHOM popMe.

TeopeTnyeckue BOopocsl

N

U1

8.
9.
10.
11.

12.
13

14.
15.
16.

17.
18.

19.

20.
21.

22.
23.
24.
25.

MaccuBsl JaHHBIX. POJIb AHHBIX B HayKe, IPOMBIILIJIEHHOCTH OU3Hece U 0611ecTBe.
OcHOBHBbI€ 33/Jaul aHAJIUTUKH JaHHBIX.

[IprMepbl no/Iy4YeHHs HOBBIX HAy4YHbIX 3HAHUW U IOCTPOEHUS IPOTHO30B JIJIA
NPUHATHSA PElleHUH.

YTO Ha ceroAHAUIHNUN leHb IOHUMAETCA MO/ TEPMUHOM «60JIbIINE JaHHBIEY.
OcHoBHbIN KpuTepuu. Kputepuii — 3V,

Tunbl faHHbIX. CTPYKTYpUPOBaHHAsA U He CTPYKTypUpOBaHHass UHPopMaLusl.
[IprBecTH nprMepbl OCHOBHBIX UCTOYHHUKOB JJaHHBIX B HayKe, TEXHUKE, OM3Hece U
ob111ecTBe.

VCTOYHUKY JaHHBIX B 1lepHO-PU3NYeCKOM sKcniepuMeHTe. MHPopmanus ¢
JleTeKTOPOB 3JIeMEHTAPHBIX YAaCTHIL,

CurHaJsbl € 3JIEKTPOHHBIX YCTPOUCTB — aHAJIOr0Bble U LU POBbIE CUTHAJIBI.
[ToToku Hay4YHbIX JaHHBIX. [I[peo6pazoBaHue GOPMATOB JAHHBIX, COXpaHEHHUE.
[lepenava naHHbIX. CxaTHe JaHHBIX U GOpMaTUPOBAHHUE.

OT60p nosie3HbIX COOBITUMN. BrlZjesieHHe noie3HOM HHPOpMal MU U3 OTOKA
JlaHHBIX.

Tpurrepsl nepBoro ypoBHs. ON-LINE oT60p cO6bITHI.

. Tpurrepsl BTOporo ypoBHs. (Ha npuMepe cenapanuu 4acTuIj 1o 3apsiy B sJepHoO-

$U3UYEeCKOM 3KCIIEpUMEHTE).

PerucTtpanus nosie3aHbIX COObITUN Ha YPOHE BbICOKOTO YPOBHSI POHOBBIX COOBITHH.
@unbTpanus coobITUN

[IoTOKM Hay4YHBIX JAHHBIX C S9KCIIEPUMEHTAJIbHBIX YCTAaHOBOK. PuibTpanus,
COXpaHeHHe U pacnpejeseHue JaHHbIX Ha IpUMepe 3KcrnepuMeHTOB Ha bAK.
Cuctrema I'PU/l. PacnipesiesieHHbIE BBIYUCIEHHUS.

[leHTpBI XpaHeHUs1, 06pabOTKU U pacnipegesenus nHpopmanuu B WLCG. TIER -
LeHTPbI ¥ B3aUMO/IeCTBUE MEXKY HUMM.

AHanu3 pecypcoB pacnpe/ie/IeHHOU BbIYUCIUTENbHOU cucTeMbl. CUCTEMa aHaIM3a
pecypcoB U ynpaBJjieHus 3aJjaHussMU PAnda.

OcHoBHbIe pUHLMIIBI paboTbl PAnda. Panda - server, Panda - pilot.

Pa6oTa BbICOKONIPOU3BOAUTENBLHON BbIYMCIAUTENBHON CUCTEMBI M1O/]] YIIPaBJIeHUEM
CHUCTeMbl yripaB/jeHus 3aganusamMmu. MEGA PAnda.

[TouaTue 6a3 gaHHbIX. Tunbl ba3 JaHHBIX.

OcHoBHble noHdaTusa o HADOOP.

OcHoBHble noHATHA 0 CASANDRA.

Metog MAPREDUCE.

3.1. [IpuMepsbl 3K3aMeHALUOHHbIX OUJIETOB

buier Nel

1. MaccuBbI faHHBIX. POIb JaHHBIX B HAayKe, IPOMBIIIJIEHHOCTH OM3Hece U 0611ecTBe.
2. 0T60p MmoJie3HbIX COOLITHH. BbliesieHue o1e3HoM nHOpMaL UM U3 IOTOKA JJaHHbIX.



buiet Ne2

1. OcHOBHBIE 3a/1a4¥ aHAJUTHUKHU JaHHBIX.
2. 0OcHoBHblIe moHATUA 0 CASANDRA.

4. Kputepuu oL,eHMBaHUA

Ouenka «otauyHo (10, 9, 8)» BbICTaBJsdeTCA CTYAEHTY, I[OKa3aBLIEMY
BCECTOPOHHME, CHUCTeMaTU3UPOBaHHble, TIJyOOKHe 3HaHHWA Yy4yeOHOW MNpPOrpaMMbl
JAUCUUIJIMHBI U yMeHHe YBEepeHHO INpPUMEHATb WX Ha INpaKTUKe IpU pelleHUuU
KOHKpETHBIX 33/]a4, CB0OO0JHOE U NTPaBUJIbHOE 000CHOBAaHUE MPUHSATHIX pelIeHUH.

Onenka «xopowo (7, 6, 5)» BbICTaBJAsAeTCA CTYJEHTY, €C/d OH TBepJO 3HaeT
MaTepuas, FpaMOTHO U MO CYLIeCTBY H3JaraeT ero, yMeeT NPUMEHATb IOJyYeHHbIe
3HaHHWA Ha IPAaKTHUKe, HO UMeeT OT/ie/IbHble IPOo6esibl B 3HAHUAX, I0NyCKaeT B OTBETE UJIU
B pellleHHWH 3a/jad HEKOTOpPble HETOYHOCTHU U MeJIKHe OIUMOKH, He BJIUAIIINE KPUTUYHO
Ha OOUIyI0 MPaBUJBbHOCTb OTBETA WJIM pelleHHs 3aJlaHus], BblOMpaeT HeOoNTHUMaJbHbIe
pelieHus.

OueHKHU «yLOBJIETBOPUTENBHO (4 U 3)» BBICTABASAETCA CTY[EHTY, NOKa3aBLIEMY
dbparMeHTapHbIM, pa3pO3HEHHBbIM XapaKTep 3HaHWM, HEeJOCTAaTOYHO MpaBUJIbHBIE
bopMy/IMPOBKM 6a30BbIX MOHATHUMN, HapylleHWs JIOTUYECKOW MO0C/ae/0BaTeJbHOCTU B
W3JIO)KEHUHU TMPOTPaMMHOr0 MaTepuasa, HO IMpU I3TOM BJ3JEKleMy OCHOBHBIMHU
pasjesaMu y4ebHOW NpOrpaMMbl, HEOOXOAWMBIMHU [Js JAaJbHEWIIEro OOyYeHUs U
CIIOCOOHOMY IPUMEHSATH NOJIyYeHHble 3HaHUS 10 00pa3Ly B CTaHAAPTHOW CUTyallUH.

OueHKa «HeyZ0BJIETBOPUTENBHO (2)» (M HUXKe) BBICTABJISIETC CTYJEHTY, KOTOPBIX
He 3HaeT 6OJIbLIEM YAaCTH OCHOBHOIO COJep>KaHHS Yy4eOHOM NmporpaMMbl JWCLUILJIAHBI,
JloNycKaeT rpyoble omMOKA B GOPMYJIHPOBKAX OCHOBHBIX NMOHATUW AUCLUIJIMHBI U He
yMeeT MCI0JIb30BaTh MOJIyYeHHble 3HaHUs NIPU pellleHUH TUIOBbIX IPaKTUYeCKUX 3a/a4.

5. MeToauuyeckue MaTepua/bl, onpejessoliye NpoLeAypbl OLeHUBAaHHUS 3HAHUH,
yMeHUM, HABBIKOB M (MJI1) ONbITA AeATEe/IbHOCTHU

[Ipumep AJs151 GUIETA K IK3aMeHY, COCTOSIIEMY U3 BYX BOMPOCOB:

1. MaccuBsl JaHHbIX. PoJib JaHHBIX B HAyKe, IPOMBILILJIEHHOCTH 6U3Hece U

ob11ecTBe.

2. OcHoBHble npuHIMIIBI paboTbl PAnda. PAnda - server, PAnda - pilot.

3a OoTBeT Ha KaX/Jblid M3 BONPOCOB CTYyJeHT mojydaeT oT 0 fo 5 6assoB B
3aBUCUMOCTH OT MOJIHOTHI U NPaBUJIbHOCTH NpeACTaBJIeHHOro oTBeTa. CyMMa HabpaHHbIX
6a/1J10B oTpe/iesIsieT OI[eHKY 3a 3K3aMeH.

[Ipu npoBefeHUU YCTHOTO 3K3aMeHa obyvawluieMycs npegoctraBiseTcsd 40 MUHYT
Ha moAroToBKy. Ompoc o6ydaroljerocs Mmo 6GUJIETy Ha yYCTHOM 3K3aMeHe He J0JDKeH
NpeBbIIAaTh OJJHOTO aCTPOHOMHUYECKOTO Yaca.

Bo BpeMs npoBeieHHs 3K3aMeHa 06y4arliMecss MOTYT M0JIb30BaTbCS MPOTPaMMOM
JUCIUTIJINHBI.



