MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHWS POCCUIMCKOU ®EJEPALINA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEIKIICHUE BBICIIIETO 00pa30BaHUs

«/laIbHEeBOCTOUYHBIN (eepabHbIil YHUBEPCUTED)

(ABDY)
HHCTHTYT HAYKOEMKHX TEXHOJIOTHH H ITEPE/IOBbIX MATEPHAJIOB (IIIKOJIA)

COT'JJACOBAHO YTBEPXIAIO
W.o. 3am. qupexTopa 1o yueOHou 1
PykoBogurens OIT JTOUT v, ‘ LHoﬁ pabore UHTIIM
nb Ny \ / p
k_/%;/ Hedenes K.B. % ) / Kpacuukas C.I'.
(Tozmuce) (PHO) oRgiics) (PUO.)
4% 2022 1
PABOYASA ITPOI'PAMMA JUCHUITJINHBI

[MapaJjiesbHas AJATOPUTMHU3ALNUSA M AJITOPUTMBI CTATUCTUYCCKOH (PUMKH
IIporpamma 6akaaBpuara
1o HanpasJieHU10 NoAroToBku 03.03.02 dusuka,
npopuias «ludpossie TeXHOJIOTUN B PU3HKE)»

dopma NOArOTOBKY OYHAs

Kypc 3 cemectp 6

jJekuuu 36 yac.

NpaKkTUYEeCKHe 3aHATHs 26 Jac.

nabopatopHbie pabOThl HE TPEYCMOTPEHBI.

B TOM YHCJIE C UCIIOJIH30BAHUEM

BCEr0 4acoB ayIMTOPHOUN Harpy3ku /2 yac.
camocTositensHas pabora 10 gac.

B TOM YHCIIE Ha MOJATOTOBKY K 9K3aMEHY HE IPEIyCMOTPEHO.
KOHTPOJIbHBIE PA0OTHI (KOJTUYECTBO) HE MIPEAYCMOTPEHBI
KypcoBasi paboTa / KypcOBOM MPOEKT HE MPEAYCMOTPEHBI
3auet 6 cemecTp

9K3aMeH He NPeayCMOTPEH

PaGouas nmporpamMma coctaBiieHa B COOTBETCTBUU C TPEOOBAHUSIMU
denepanbHOTO rocy1apcTBEHHOI0 00pa30BaTeNLHOIO CTaHapTa

no HarnpasyieHuto moarotosku 03.03.02 dusuka,

YTBEPKACHHOTO pUKa30oM MUHHCTEPCTBA HAYKH U BBICIIET0 0OpazoBaHus PO
ot 7 aBrycra 2020 r. Ne 891.

Pabouas nmporpamma o0Cy>kaeHa Ha 3aceanuu JlenapramenTa TeopeTuyeckon GPU3UKU U
WUHTEJUICKTYyalIbHBIX TEXHOJIOTHH, TPOTOKOI Ne 4 o1 «25» HosiOpst 2022 r.

JupexTop nenapramMeHTa

Teopetnueckoil GU3NKK U UHTEIJIEKTYalnbHBIX TexHoNoruil: Hedenen K.B.
Cocrasutens: nmpodeccop, a.¢.-m.H. Hedener K.B.

BnaguBocToxk,
2022



OO0opoTHas cTopoHa TUTYJIBHOrO Jucta PITJI

I. PaGouasi mporpamma nepecmoTpeHa Ha 3acenanun JTOUT:

IIporokon or « » 20 r. Ne

HupexTop nenaprameHTa

(moznmucs) (M.0. damunms)

I1. PaGouasi nporpamMmma nepecMoTpena Ha 3aceganuu [TOUT:

IIpotokon ot « » 20 1. Ne

JupekTop nenapTaMeHTa

(oamnuce) (N1.0. damunus)

111 Padouass mporpamma nepecmMorpena Ha 3aceqanuu ITOUT:

IIporokon or « » 20 r. Ne

JupexTop nenaprameHTa

(nmoamuce) (1.0. ®amunus)

V. PaGouasi nporpamma nepecmorpena Ha 3acenanuu ITOUT:

[IpoTokon ot « » 20 r. Ne

Jupexrop nenapraMeHTa

(moznmucs) (M1.0. ®ammus)



1. Ileau u 3a7a4n OCBOEHUS JUCHMUILJIMHBI:

[lapamnenbHple  BBIYMCIEHUSI —  COBPEMEHHAas  MHOrOrpaHHas  00JiacThb
BBIUMCIUTENBHBIX HayK, OYpHO pa3BUBAIOLIAsCid M SBIAIOMIAsACA Haubosee
aKTyaJlbHOW B OJrKalme JecATWIEeTHs. AKTyalbHOCTh JAaHHOM 00JacTu
CKJIa/bIBAa€TCsl U3 MHOXKECTBa (DaKTOpPOB, M B IEPBYK OYEpElb, UCXOIA U3
HOTPEOHOCTH B OOJBLIMX BBIYMCIUTENBHBIX pecypcax JUlsl pelIeHHs MPUKIIaJIHbIX
3aJ]a4 MOJEJIMPOBAHUs IIpoLeccoB B (pu3uke, Onopusuke, xumuu u 1p. K romy xe,
TpaJULIMOHHBIE

IIOCJIEIOBATEIIbHBIE APXUTEKTYPHl BBIYMCIMTENEH U
IIPENJIBEPUN TEXHOJIOTUYECKOTO IIPEAECIIA.

CXEM BBIYMCJIICHUM B

[{ens TUCIMIUIMHBI COCTOUT, B TOM, YTOOBI CTYACHTHI TIOJYYHIIN TIPEICTABICHUE 00
aKTyaJIbHBIX 3a/lauaX CTAaTUCTUYECKOW (U3MKM M O MeToAax pa3padoTKu
QITOPUTMOB I pELIEHUs 3THUX 3aJad, O crocodax, METOoJaxX MU METOJUKax
ITOJTYYEHHUSI MapaJuIeIn3Ma JJIsl pEeIICHUs 3a1a4.

3az[aanI/I OCBOCHMA AUCHUITINHBI ABJIAIOTCA.
HonyquHe KOMHGTGHI_[I/H?I HapaHHGHBHOﬁ 1 MHOIOHOTOYHOM OpraHu3alnuu Koaa,
Pa3pa60TKa [MapaJuiCJIbHBIX  aJITOPUTMOB HJIsI PCIICHHA BI)I6paHHI)IX 3aJga4

CTaTUCTUYECCKOMN (bHSI/IKI/I;
OHTHMHS&HI/IH IMapauICJIbHOI'O UJIM MHOTI'OIIOTOYHOI'O KOJA.

HpocbeccpmHaanme KOMIICTCHI N BBIITYCKHHUKOB M MHAUKATOPBI UX

JOCTHKCHUA:

HanmeHnoBaHnue kateropuu

(Tpyrmribn)
obmienpodeccnoHaTbHBIX

Kong 1 HaumeHoBaHue
obmenpodeccnoHaTbHON
KOMITETCHLIUU

KO,Z[ W HAMMCHOBAHUC MHANKATOpPA
JOCTHXKCHHUSA KOMIICTCHIIMN

MOJJIEPIKKY CIIEIHaINCTaM,
OCYILECTBIISIOLIMM Hay4HO-
HCCIIeI0BATEIbCKIE PAOOTHI

KOMIICTCHITUI (pe3ynbTaT OCBOCHHUS)

HpO(be(:CI/IOHaHI)HI)Ie IIK-3 CriocobeH oka3bIBaTh [IK-3.3 CmocobeH pa3pabaThIBaTh, OTIAXKHBATH

KOMHCTCHHI/II/I I/IH(i)OpMaHI/IOHHy}O 1 ONITUMU3UPOBATH HpOFpaMMHLIﬁ KO C
MOJIICPIKKY CIICIHATIICTaM, HCIIOJIb30BAHUEM COBPEMCHHBIX SI3BIKOB
OCYIIECTBIIIONIMM HAYYHO- | MPOrPaMMHPOBAHUS, BKITIOYAS
HCCIIEI0BATEIbCKHE PA0OTHl | MAHUIYJIMPOBAHHE JaHHBIMU

[TpodeccrnonansHbie IIK-3 Croco6en okaszpBath | [1K-3.4 CiocoOeH k aHAMN3y OOJBIITNX JaHHBIX,

KOMITETEHITUHT HHPOPMAINOHHYIO YIpaBJICHUIO 3TallaMH XKU3HEHHOTO ITHKJIA

aHanmm3a OOJNBIINX JaHHKIX, pa3padoTke U
BHEJPEHUIO HOBBIX METOJOB U TEXHOJIOTHI
HCCIIe0OBAHMS OOJIBIIMX JaHHBIX

2. Tpymo€MKOCTh JUCIUIUIMHBI U BUJOB YUEOHBIX 3aHATUN MO TUCIIUILIAHE

OO0mast Tpy10€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3a4€THbIe enuHuIls (108
aKaJIeMUYECKHUX YaCOB).
(1 3aueTHas eqUHMIIA COOTBETCTBYET 36 aKaJeMUUECKUM YacaMm)



Bunamu yueOHbIX 3aHATHN U PAOOTHI 00YUAIOMIETOCs 10 JUCITUTUTHHE MOTYT

ABJIATHCA.
0O603HaueHne Buabl yuebHbIX 3aHATUIM 1 paboTbl 0byyatoweroca
Nek Jlekunn
Mp MpaKkTnyeckue 3aHATUA
CP CamocTtonaTenbHan paboTta oby4atowerocs B nepmos TeopeTnyeckoro obyyeHums
KOHTDONL CamocTtonTenbHan paboTta obyyatoweroca M KOHTaKTHaA paboTa obyvatowerocs ¢
P npenogasaTenem B Nepnog npomMerKyTOYHOM aTTecTaumnm

dopma 00ydeHust — OUHasl.

CTpyKTypa JUCUUILINHBL:

KonndecTBo 9acoB 1o Buaam dopmer
y4eOHBIX 3aHATHIA U paObOTHI MTPOMEKYTOUHOM
“ Hanmeropanye pasiena g’; 00y4aroImerocs aTTeCTAlluN
- JIUCLIUTUINHBI 5) y ° %
2|8 |8|8|8] %
2
Pa3znen 1. Bsenenune B
1 | mapamnenbHble BBIYUCICHUS U 4 3
HapaieabHyI0 alrOpUTMU3ALIIO
[IK-3.3
Paznen 2. Yposuu napamnenusma. [K-3.4
HyTI/I JAOCTHIKCHUS ITapauICIM3Ma.
2 KHaCCI/I(I)I/IKaHI/Iﬂ BBIYUCIHUTCIBHBIX 4 3
CHUCTEM.
Paznen 3. ApxuTtekTypHbIe
peleHus napauieabHbIX
3 | KOMIIBIOTEPOB. [IpoGemsr 4 3 IK-3.3
HapajulelbHbIX BEIYACICHUI [K-3.4
Paznen 4. lekommno3uuus u 6 ) B 10 )
MPOEKTHUPOBAHUE APXUTEKTYPHI
4 | cucteMbl. YPOBHH AEKOMIIO3ULIMN 4 3 I1K-3.3
00BEKTOB paciapaiieuBaHusl. 11K-3.4
Paznen 5. Marpuunbie MoJenu [IK-3.3
5 | s penenys MPUKIAIHBIX 3a/1a4. 4 3 HK-SI 4
Pa3ButHe MaTpUUHBIX MOJENEH '
Pazpen 6. Ilpunnun
MocJe/[0BaTeNbHO-
napaiebHOro MK-3.3
6 POTPaMMHUPOBAHHS. 4 3 [K-3.4




Paznen 7. AHanu3 napasuiebHbIX

7 | BBIYHCIUTEIBHBIX CXEM. 3 2 11K-3.3
D¢ PeKTUBHOCT aITOPUTMA. IK-3.4
Pasnen 8. PazpaboTka

g | TApajIenbHOTo alropuT™Ma 3 5 IK-3.3
peuieHus 3aaa4u o I1K-3.4
B3auMozeiictBuu N ten
Paznen 9. IlapannensHblii K-3.3

9 ajroput™ Metpomnosuca 3 2 [K-3.4
Paznmen 10. [1apannenbHblit

10 | anropuT™ ceMmmpoBaHus 3 2 1IK-3.3

o I1K-3.4

IUIOTHOCTU COCTOSIHHUI

10 HUroro: 6 36 - 26 | - 10 -

3. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU
KYPCA

JIeKIIHOHHDbIE 3aHATHS

1. llenu u 3aa4n BBEICHUS TapasuieIbHOM 00pabOTKH JaHHBIX

1.1. HeoOxomumMocTh

OrpannyeHue MakCUMaJibHOW MPOU3BOJIUTEILHOCTH OAHOMNpOLecCCOPHbIX DBM.
[TocTosiHHasT HEOOXOAMMOCTH pEIIEHUs 3a7ad, MPEBHIIIAIONMX BO3MOXKHOCTU
coBpeMeHHBIX OBM (mpobGiembr  "OGomabimoro Bei3oBa").  HeobxomumocThb
KOJUIGKTUBHOTO  pEeXHMa peIIeHUus 3aJad. ABTOMaTH3alMs  YNpaBIeHUS
pacrmpeieieHHbIX TEXHUYECKUX CUCTeM. TexHu4Yeckne TpeOOBaHMS 0 CHIKEHUIO
CTOMMOCTH Y TIOBBIIIICHUTO HAJICKHOCTH.

1.2. Uctopust BBeAeHU Mapaljiean3Ma

1.3. Pa3nuurie MHOT03a/1auHbIX, MapAJIIEIbHBIX U PACIIPEICTICHHBIX BEIUUCICHUI

1.4. TIpo6ieMbl UCTIOJIB30BaHUS MTapalieIn3Ma



Cy1iecTBOBaHUE MOCIIEI0BATENBHBIX aITOPUTMOB (3aK0H AMpaist). [ToBbienue
IPOM3BOIUTENILHOCTH MOCIIEI0BATENFHBIX KOMITBIOTEPOB (3aKoH Mypa). [lotepu Ha
B3aMMOJICHCTBHE U Mepeavy JaHHbIX (Tunore3a MuHCKOro). Bricokas cTOMMOCTb
napajuienbHbIX cucteM (3akoH I'pomra). "llocimenoBaTenbHOCTE" CYyIIECTBYIOMIMX
ITOPUTMOB W TMPOTrpaMMHOro oOecredyeHus. 3aBHUCUMOCTh 3S((HEeKTUBHOCTH
napajuIeTbHBIX BBIUMCICHUNA OT ydeTa OCcOOCHHOCTeH ammaparypbl. CIOXHOCTD
pa3paboTKU MapayieNbHbIX aIrOPUTMOB. TPYyA0EMKOCTh MPOBEPKU MPABUIBHOCTH
HapajuieNIbHBIX POTPaMM.

2. HpI/IHHI/IHBI MMOCTPOCHUA MAPAJUICIIbHBIX BBIYUCIINTCIIBHBIX CUCTCM

2.1. [lyTu nocTuKeHus napajiean3ma

QOYHKIMOHAIIBHBIE  BBIYMCIWTEIBHBIE  YCTPOMCTBA. MHOrOypoBHEBass H
MOAyJibHas mamATb. KOHBEMEpHBbIE M BEKTOPHBIE BbIUMCICHHUs. [IporeccopHsie
MaTpuibl. MHOrONpPOUECCOPHBIE BBIYUCIMUTENIBHBIE CHCTEMbl C OOWEH U
pacnpeneNeHHON  NaMsThl0  (MYJBTUIPOLECCOPH M MYJIbTHKOMIIBIOTEPHI).
MUuKpoIponeccopHble CUCTEMBI.

2.2. CriocoObl MOCTPOCHUSI MHOTOTIPOIIECCOPHBIX BBIYUCIUTEIBHBIX CUCTEM

CxeMbl KOMMyTalMM (MOJHAs KOMMYyTamusi - oOlas MamMsTh, MMEPEKPECTHHIE
KOMMYTATOpbI, JIOKAJbHbIE CXEMbl KOMMYTalMW - OOIlas IIWHA, PEIIETKH,
KJIacTepbl). AHanu3 MapaJUyIeIbHbIX AJITOPUTMOB W THUIIOBBIE TOIMOJIOTUU CXEM
KOMMYTAllUU - KOJIBIIO, JJUHEHKA, pEeLIeTKH, MOJHbIN rpad, runepky0O, Top, AepeBo.
AnnapaTHasi peaau3anus u IporpaMMHasi SMYJISIIUS TOMOJIOTUM.

2.3. Buapl napajuiebHbIX BRIYUCIUTEIBHBIX CUCTEM

CynepDBM. MHoronpoiieccopuble BbluucauTeNbHbIE KoMmiuiekchl (MBC).
MHOroMaImHHbIE BEIYUCIUTEILHBIE KOMILIEKCHL. Cetut DBM.

2.4. Kimaccudukanus



Cucrematuku Onuana u [opa. Iloroku nanubix (komanna). CTpykTypHas
HoTauus XOKHHU U J[xecxoyna.

2.5. Ouenka npousBoautensHoctd MBC

OO6m1ee BeIpaKEHHE TSI OIEHKHU MPOU3BOAUTEIBLHOCTH I pasHoro tuna MBC.
MakcumarnbHas (IMKoBasi) MPOU3BOAUTEILHOCTh. CTeleHb Mapajuienn3Ma (JIJIMHa
MOJTYTIPOU3BOUTEIIHHOCTH). Y neabHas MIPOU3BOAUTEIILHOCTD. 3HaueHUA
nokazarenen s psga MBC.

3. MoaenupoBaHre U aHAJIA3 NTAPAJUICIIbHBIX BEIYMCICHUN

3.1. Moaenu napamienbHbIX BBIYUCIATEIbHBIX CUCTEM

KoMmbroTep ¢ HEorpaHM4YeHHBbIM MHapajienu3MoM (mapakommbioTep). Monaenu
MHOTOITPOIIECCOPHBIX CHCTEM C OOIIe W pacmpenelieHHOW mnamaTbhio. Mojenb
KOHBEUEPHON CUCTEMBI.

3.2. Mogens anroputma B Buje rpada "onepany - oneparuu’

[IpencraBnenne anroputMa B Buae TIpada MoTOoKa AaHHbIX. Pacnucanue
MapajyIeJIbHbIX BbIUKUCIEHUN. [loka3arenb BpPEMEHHOM CIIOKHOCTH aJIrOpUTMA.
OrneHka BpeMEHHM BBIMOJIHEHUS allfOPUTMa JJisl MapakoMIbioTepa (IpeaenbHOoe
pacnapajiyieIMBaHUE) W JJII CUCTEM C KOHEYHBIM KOJIMYECTBOM IIPOLIECCOPOB.
3aBUCHUMOCTh OIICHOK OT TOIMOJOIMM Trpada anroputMa U HEOOXOJUMOCTh
ONTUMM3ALUU CTPYKTYpHI rpada. CrocoObl MoTyYeHUs: ONTUMAIBHOTO PaCIMCaHUs
BBIYHCIICHUMN.

3.3. Moaenb napaJuieabHbIX BEIYHCICHUI

3.4. Monens mapayuieNbHBIX BRIYMCICHUH B BUe Tpada "mporecc-pecype”

[Tonarue mnporecca. CHHXpOHU3AIMS TapaUICIbHBIX MPOILECCOB. Ammapar



coObITuil. [Ipumep peanuzaruu B onepanuoHHon cucreme Unix.

B3aumounckimtouenne  mapajulenbHBIX  mpoueccoB.  Konmenmms  pecypca.
MexaHnu3Mbl B3auMMOUCKIIOUeHHs: anroputMm J[lekkepa, cemadopst ([elikctpa),
MOHHUTOPHI (Bupt). [IpuMeps! pemieHns cTaHAApTHBIX 3a7a9 B3aMMOUCKIIOUCHUS:
KOJIbLIeBOM Oydep, nmpobdiiema "dyurarenu u nucaTesnu'.

B3aumoaeincTeie napajuiesbHbIX IPOLIECCOB IOCPEACTBOM MEXaHU3MA Iepeaadn
coobmieHuil. MexaHu3mbl epefaun: O4epe/u, MOUYTOBBIC SIIMKH, TOPTHL. [IpuHun
panzaeBy B sa3bikax Axga u OKKAM.

[IpoGnembl B3amMoneWcTBUS TpolieccoB. [loHsATHE TymuKa W YCIOBUSA €ro
BO3HMKHOBeHUs. [IpenoTBpamienre TynukoB. Anroput™m Oankupa. OOHapyKeHue
TYIUKOB U BOCCTAHOBJICHHE COCTOSIHUS ITPOLIECCOB.

MHuoro3anaynslii pexuMm padotel DBM Kak 4acTHBIA ciydail MapajuieabHOM
00paboTKH.

4. Tlpunnumbl pazpabOTKU MapauieTbHBIX aJITOPUTMOB U POTPaMM

4.1. Onenka 3(pheKTUBHOCTH MapalICIbHBIX BBIUACICHUM

[Tokazatenp »sddexra pacmapamienuBanus (yckopeHue). IPGHEeKTHBHOCTD
WCHOJIL30BAHUS BBIYUCIUTENLHON cucTeMbl. CHocoObl OIIEHKM IMOKa3aTelel.
OCHOBHBIEC XapAaKTEPUCTUKU BBIUUCIUTEIIBHON CUCTEMBI, BIUSIONIUE HA BEJIMUUHBI
ycKopeHus U 3(HEKTUBHOCTH (apXUTEKTYpPa, KOJIMYECTBO MPOLIECCOPOB, TOMOJIOT U
KaHaJIOB Nepeavy TaHHbIX).

4.2. O1ieHKa KOMMYHUKAIIMOHHOM TPYJI0EMKOCTH MapalieNIbHbIX aITOPUTMOB

XapakTepUCTUKU  TOMOJOTMM  CETH  NEPeAauyd  JaHHbIX.  AJTOPUTMBI
MapupyTh3auui. MeToipl nepegayu JTaHHbIX.

AHan3 TPYyAOEMKOCTH OCHOBHBIX OIepaluil mnepenadu JaHHbX. [lepenaua



JAHHBIX MEXIYy JByMs ImpoieccopamMu ceTd. OAuHOYHAas W MHOKECTBEHHas
paccbuika coobmeHui. Onepanus IUKINYECKOro CBUTA.

MCTOI[BI JIOTHUYCCKOI'0O IIPCACTABJICHUA TOIIOJOTINH KOMMYHI/IKaHI/IOHHOﬁ CpCIbI.
OT06pa}KCHHe KOHLH@BOﬁ TOITIOJIOTHUH U TOIIOJIOTHH PCHICTKHU HA FI/IHCpKY6.

4.3. YpoBHHU pacnapayieIMBaHUs BEIYUCICHUIN

PacnapajuienuBanue  BBIYMCIEHMH HAa  ypOBHE  KOMAaHJ, BBIPAKECHUM,
IIPOTrPAMMHBIX MOJAYJIEH, OTAECIBHO BBIIOJIHAEMBIX 3aJaHUN.

4.4. Dranbl NOCTPOSHUS apAIJIEIbHBIX AJITOPUTMOB U ITPOTPaMM

BriOop mapamienbHoro anroputMa. Peanuzamus —airoputMa B BHUJC
MapajuleIbHOW  mporpaMmbl.  IlocTpoeHuE HCHONHAEMOM MOpPOrpamMMbl IS
HapajuyieIbHOW BBIYMCIUTEIBHOM cucTeMbl. [[apaienbHOE HCTIOHEHNE MAIlIMHHON
nporpaMMbl. YacTHbIE IOCTAaHOBKHM: BBIOOP ONTHMAJIBHOTO aJroOpuTMa JJis
KOHKPETHOM BBIYMCIIMTEIBHONM CHCTEMBI, HAXOXKICHUE HaWIydlled TOMNOJOTHUU
BBIYMCIIUTEIIBHOM ~ CUCTEMBl  JUIsI  PELICHHS  ONpPENCICHHOW  3aJayH,
pacrapasuleIMBaHAEe CYLIIECTBYIOIIETO aJrOPUTMA.

4.5. TexHONOTNYECKHUE aCIIEKThI paclapaljIeTMBaHN

JlekoMmo3unysi  aqropuTMa Ha IapajuleNIbHO  HCIOJHSEeMbIe (parMEHTHI
BBIUMCICHUN. Pacmpenenenne 3amaHuii Mo IpolieccopaM W OalaHCHPOBKA.
CunxpoHu3anys 1 B3auMOUCKIIIoueHne. Opranusanus B3auMOICCTBUS.

5. Cuctemsl pa3pabOTKH MapauieIbHbIX POTrpaMM

5.1. Co3panue crienMaIn3uPOBAaHHBIX S3BIKOB IPOrPAMMHUPOBAHUS

5.2. PacuinpeHune CymecTBYOIMX SI36IKOB IPOrPaMMUPOBAHUS

OO01mmast XxapakTepuCTUKA MapauIeIbHBIX PACITUPEHUN alTOPUTMHUECKOTO SI3bIKA



®dopTpad. ABTOMaTHuYecKas BEKTOpHU3alludg U pacnapaienuBaHue. [IpoGnemHo-
OPUEHTUPOBAHHBIE KOMITHIISITOPHI.

Oo6mass xapakrepuctuka crangapra OpenMP. Co3ganue mapamienbHbIX
obnacte. Pa3nmeneHrne BBIYMCIUTENHHONW HArpy3KH MEXIy MoTokamu. Pabora c
naHHbIMU. CuHXpoHu3anus. OyHKIUU U IepeMEeHHbIE OKpYKeHusi. CpaBHUTETbHAS
XapaKTePUCTHKA MOAXO0JIOB MapaJlICIbHOTO MPOTPAMMHPOBAHUS NIJISI CHUCTEM C
pacripeielIeHHOM U 0011el MaMsIThIO.

5.3. Pa3paboTka criennain3upoBaHHBIX OMOIHOTEK

Cucrema MPI. O6mas xapakrepuctuka. [loanepxka Mojenu B3auMOJIEHCTBUS
NapajuIeJIbHBIX BBIYUCINUTEIEH MpH MOMOILIM Nepefadn cooOuieHuil. OCHOBHBIE
nporpaMMusblie npuMUTUBBI cuctembl MPI. [Ipumep ucnonb3zoBanus.

6. HapaJ'IJICJ'IBHBIC YUCJICHHBIC aJITOPpUTMBI JJIA PCHICHUA THUIIOBBIX 3aaad
BBIYMCIIMTEIbHOM MaTeMaTHKU

6.1. Ob1me cnocoOwl pacnapaieIMBaHUs aJITOPUTMOB

BoisiBnenne  (QyHKIMOHANBHOM  HE3aBUCHUMOCTH  OTHENBHBIX  ()parMeHTOB
anroputMa (mapamienu3sM KoMmau#a). ['eomerpuueckoe paszieneHHe BHIUMCICHUN
(mapayutenusm AaHHbIX). Mepapxudeckasi 1eKOMITO3UIUS 00paOOTKU TaHHBIX.

6.2. Opranu3zaius napauielIbHOr0 UCIOJTHEHUSI PEKYPCUBHBIX BBIUHCICHUM

[IpobGnema peKypCHBHOM 3aBHCHMOCTH 3TaroB 00paboTku naHHbIX. KackamHas
cxema. Ilonxon nnsi modyyeHUss aCUMOTOTUYECKU HEHYJEBOM 3((PEeKTUBHOCTH.
Meton Oytca. [Ipumep /U1t BBIYUCIEHUS YACTUYHBIX U O0ILIEH CyMM.

6.3. [lapannenbHple YUCICHHBIE AJITOPUTMBI JIMTHEWHON anreOphl



CnocoObl  pa3ouenuss matpull (TOPU30HTaNbHAs, BEPTUKAJIbHAs, OJOYHBIE
CcXeMbl). MeTO/ibl BBIUMCIICHUSI IPOU3BEJICHUSI MATPHUIL] C UCIIOJIb30BAaHUEM Pa3HBIX
cxeM pa3ouenus marpuil. O0ecrieueHrne IpeaeabHO AOMYyCTUMOTO MapauieIn3Ma.
OOpamenne watpun. [lapamienbHble METOABI PEMICHUS CHCTEM JIMHEHHBIX
YPaBHECHUU.

6.4. [lapanienbHble YUCICHHBIE AITOPUTMBbI

6.5. [TapamienpHbie YUCJICHHBIE aITOPUTMBI MHOT'OMEPHOU
MHOT'03KCTPEMAIIBHON ONTUMH3ALIAN

XapakTepucTuyeckas cxXeMa IMPEICTABICHHUs] METOJ0B TJI00ATBHOTO MOMCKA.
OOmumii nNpUHIKN —pacrapauieTuBanus MeTooB. OueHka 3¢h()EKTUBHOCTH
BBeJIcHUs TNapauienusMma: 3POEKTUBHOCTh U 0€3bI130bITOUHOCTh. CUHXPOHHBIE U
ACMHXPOHHBIC BapUaHTHl aNrOpuTMOB. OrnpeeneHue HAWIYUYIIUX TOMOJOTUN
BBIYUCIUTEILHON CUCTEMBI JIJISl peain3aiii METOI0B.

4. CTPYKTYPA U COJAEPKAHUE MPAKTUYECKOH YACTH
KYPCA

IIpakTHyeckue 3aHATHS

Yacrsb 1. MeToasl napauie/ibHOr0 NpPOrpaMMHpPOBAHUS JJIA
BBIYHMCJIUTEIBHBIX CHCTEM C PacnpeaeJeHHONH NaMAThI0

1. Pazpa0oTka napa/uieJibHBIX POrPaMM C MCIOJIb30BaHUEM HHTepdeiica
nepeaayu cooomenuii MPI

Munu-MPI (crapr, punHuL, nepegadya u npueM coo0IEeHH ).

IIpumep 1: HayaabHas napajiesibHas nporpamma (me4arb
HICHTH(PUKATOPOB NMPOLECCOB) - 3aIIYCK (JIOKAJbHbIN, pacnpeae/eHHbIN).
OuneHka BpeMeHHU BBINOJHEHHUS IPOrpaMMbl, CHHXPOHM3ALIMS,
KOJJIEKTUBHbIE OIEePALlUM.

IIpumep 2: CxansipHoe npousBeeHNe BEKTOPOB (CAMOCTOSITEIbHOE
3aganue 7).



2. [IpakTukyMm no pa3padoTke napaiieJbHbIX AJITOPUTMOB U MPOTrPaMM
JJISl pelieHus 32124 BHIYUCJIUTEIbHOI MATEeMATHKH - 6 YacoB

00630p 0udmorexkn MPI: ycranoBKa, HaCTPoOiiKa, cxema
(GyHKUMOHUPOBAHUA.

IIpumep 4: Pemenne 3axa4 pacnozHaBaHusi 00pa30B (BbINOJIHEHHUE
3aJ]aHNsl O/l PYKOBO/JCTBOM IPENoAaBaTeJis).

IIpuMmep 5. YMHOKeHHe MATPHLL, JICHTOYHBIN AJITOPUTM (CAMOCTOATEIbHOE
3ajaHue 2).

IIpumep 6. YMHoOKeHHE MaTPHIl, 0JI0YHbIE CXeMBbI pacnpeaejeHusi JaHHbIX
(anropurmbl ®okca u Kennona).

3. IIpakTUKYM 10 MCIOJIL30BAHUIO 0MOJIMOTEK NAapPa/LIeJIbHBIX METOA0B

IIpumep 7. @PyHknun OMOJINOTEKH 1JISI YMHOXKEHUS MATPUIL IPH 0JIOYHOM
croco0e pacnpenegeHus 1aHHbIX" (aaropurmbl @okca u KeHHoHa): cxema
peajin3anuu, TeoOpeTu4ecKas OleHKa 3(PPeKTUBHOCTH, BLIYUCIUTEIbHbIE
IKCIIEPUMEHTBI.

AHaJIN3 THTEHCUBHOCTH MOTOKOB TepeJayu JaHHbIX, 0CYIeCTBJIsAeMbIX B
X0/1e MapaJjJieIbHbIX BBIYUCJIEHUI B CHCTEMAaX ¢ pacipe/ie/ieHHOM
NaMATHI0, C MHCIIOJIb30BAHUEM MHCTPYMEHTAJbHOM 0ubduoTexku ParaScope.

4. IIpakTukym no oueHke 3¢ GPeKTHBHOCTH NAPAJLICJIbHBIX METOA0B JIJIsl
Pa3HBIX TOMOJIOIMH MHOTONPOIECCOPHBIX BHIYUCIUTEIBHBIX CHCTEM - 4
yaca

- MoaeaupoBaHue MHOTONPOIECCOPHBIX BHIYUCINTEIbHBIX CHCTEM
(BBIOOP TOIOJIOTHH, 3a]JaHHE KOJIMYECTBA M MIPOU3BOAUTEIbHOCTH
MPOIECCOPOB, BLIOOP METO1A NMepeaavyu JAHHBIX U 3aJJaHHe
KOMMYHHUKAIIMOHHBIX XaPaKTEPHCTHK CETH),

- Onpeneﬂeﬂne KJIacca peinaceMbIX 3a1a4 1 3aiaHUE MapaMETpPoOB 3a1a4u,



- Bb10op nmapaJjieIbHOro MeTo/1a pelieHusI 32/1a4M U HACTPOIKA 3HAYEHUH
ero napamMeTpos,

- YcraHoBKa rpadpuuecKMX HHAMKATOPOB ISl HA0I0ACHUS 32 IIPOLECCOM
napajieJibHbIX BHIYMCJIEHU (COCTOSTHIE JAHHBIX HA NMpoLeccopax
CHCTEMBI, Nepeaadya MHPOPMALUHM 10 CETH, TEKYIAs OLEHKA PelleHus
HCXOJHOV BHIYUCJIUTEIbLHOM 3a1a4M),

- [IpoBeeHne IKCIEPUMEHTOB B Pe:KMMe HMUTANUM BHIYUCICHUM;
MOLIATOBBIH, I0CJIeA0BATEIbHbIH (HeNPEePbIBHbIN) U HUKINYECKUI
(cepuiiHbIi) CIIOCOOBI MPOBEACHUS IKCIIEPUMEHTOB; OJJTHOBPEMEHHOE
BbINOJIHEHHE HECKOJIBKUX IKCIIEPUMEHTOB B PeKMMe pa3ae/ieHus1 BpeMeHn
JJISI PA3HBIX BAPUAHTOB TOMOJIOT U BHIYUCJIUTEIbHON CUCTEMbI,
napaMeTpoB 3a1a4M, KOJUYeCTBA MPOUECCOPOB | T.II.,

- AHAJIM3 Pe3yJIbTATOB C HCI0JIb30BAHMEM CBeICHUI U3 )KypHaJa
IKCIIEPMMEHTOB; OLICHKA BPeMEeHH pellleHHus 3a1a4 B 3ABUCUMOCTH OT
Pa3sMEpPHOCTH 3224 U KOJHUYECTBA MPOLECCOPOB; MOCTPOEHHUE
3aBHCUMOCTEH YCKOPeHUA U 3(P(PeKTHBHOCTH NAapaLIeJbHbIX
BbIYHMCJICHUH,

- IIpoBenenne IKCIEPUMEHTOB B PeKUMeE PeabHBIX NapasJieIbHbIX
BbIUMCJIEHUIi; BLINOJHEHNE MaPaJJieIbHBIX IPOrpPaMM B BH/I€ MHOKECTBA
He3aBHCHMBbIX IIPOLIECCOB HA OJTHOM Mpoleccope; yAaJeHHbIN J0CTYN K
MHOT'OIIPOLIECCOPHOI BLIYMCJIUTEIbHON cUCcTeMe (KJIacTepy); CPABHEHHUE
TEOPEeTUYECKNX OI[EHOK U Pe3YJIbTATOB PeabHbIX BHIYHCIUTEIbHBIX
IKCIIEPUMEHTOB.

Yactb 2. MeToabl NapajlieIbHOT0 NPOrPaMMHPOBAHMS J1JIs1
BbIYMCJIUTEIBHBIX CHCTEM C 001eHd MaMATHI0

5. Pa3zpaforka napa/ieJbHbIX NPOrpaMM € UCIOJIb30BAHUEM TEXHOJIOTMH
OpenMP - 2 yaca

OO0mas xapakrepucTuka texnojornu OpenMP: noroku, napaJuiejbHbIe
o0J1acTH, pacnpeiejieHie BHIYUCICHUI MeK1y MOTOKAMMU.



Ipumep 8: CransipHoe npousBeaeHne BeKTOPOB. ['100a1bHbIE 1
JIOKAJIbHbIE IaHHbIE NOTOKOB. KpuTHyeckue cekium J0CTyna K
pasneisieMbIM JaHHbIM. CHHXPOHU3ALUSL.

IIpumep 9. YMHoOxeHHE MAaTPHUIl (BAPUAHTHI pacnapajuieJJuBaHUs
BJIO’KEHHBIX IMKJIOB, CAMOCTOSITEJIbHOE 3a7aHue 3).

6. [IpakTuKky™m 1o pa3padoTke napajijiejJbHbIX AJTOPUTMOB M POTPaMM
JJISl pelieHnsl 3a1a4 BLIYUCIUTEIbHOI MaTeMaTUKH - 6 4yacoB

Ipumep 10. [TapajuiesibHas COPTHPOBKA: AJITOPUTMbI IY3bIPbKOBOM
COPTHPOBKH, COPTUPOBKHU Illessia u ObICTPOH COPTUPOBKHU (BBINOJIHEHHUE
3aJaHUA M0 PYKOBOACTBOM NPENOAaBaTeIs).

IIpumep 11. 3agauu 00padoTKu rpadoB: NOCTPOEHHE MUHUMAJIBLHOTO
O0XBATHIBAIOIIET0 AepeBa, MOUCK KpaTYaIINX MyTeil (caMoCTosITeIbHOE
3axanue 4)

Yactp 3. MeToabl NapauieIbHOIO NPOrPAMMUPOBAHMS ISl PellleHUs
BbIYHCJIUTEIHLHO-TPY10€MKHX HAYYHO-TEXHUYECKHUX 32124

7. IIpakTHKYM 10 METOJaM NapaJ/LIeJbHBIX BIYUCACHUN NJIA pelleHus
Au(pPepeHINATBHBIX YPABHEHUH B YACTHBIX NPOU3BOIHBIX -4 yaca

O01mas xapakTepucTUKAa METOA0M KOHEYHBIX Pa3HOCTeH (METO/ CETOK)
JJIS1 YUCJICHHOT0 peleHus 1udPepeHunaibHbIX ypaBHEHHUI.

Metoasbl pacnapajie IJMBAHUA METOAA KOHEYHbBIX pasHOCTel 11s
BBIYUCJIUTEIBHBIX CHCTEM € 001 NaMATHI0 (OpraHu3anus
B3aMMOUCKJ/IIOYEHUS /1JI51 OLEHKH MOTPelIHOCTH peleHus, M30bITOK
CHHXPOHHU3ALMHU, IPO0/IeMa cepuaATU3ALMH U 0JIOKUPOBKH, O0ecnieyeHue
TOKIECTBEHHOCTH I0CJIeI0BATEIBLHOI0 M NaPaJJIeJIbHOI0 BADMAHTOB
pacyeToB, BOJHOBbIE CXeMbl BHIYMCJIEHUH, 0JI0YHASl cCXeMa pacrnpeieeHnst
JaHHBIX, 0aJJAHCMPOBKA, UCNI0JIb30BaHNE OYepeau 3aJaHu ).

MeToabl pacnapajijie IMBAHUS METOAAa KOHEYHBIX Pa3HOCTeH 1S
BBIYMCJIUTEIBHBIX CHCTEM € pacnpeaejieHHON NaMIThIO (JIEHTOYHAS U
0J104Has1 CXeMbI pacnpe/ae/eHNsl JAHHbIX, BOJITHOBbIE CXeMbl BbIYMCJIEHU,
OlIEHKA TPY0EMKOCTH TNepeaadyu JaHHbIX).



IIpakTHKYM 110 perieHur0 Tu(pPpepeHuraNbLHbIX YPABHEHUN B YACTHBIX
MPOM3BOJHBIX € HCIOJIb30BAHHEM Y4EOHO-UCCIEA0BATEIbCKON CHCTEMbI
ParaGrid (mocraHoBKa 3a1a4M, BbINIOJIHEHUE BbIYMCICHUH, BU3YaTH3aALMUS
JAHHBIX, AaHAJIU3 Pe3YJbTATOB PACYETOB, H3MEHEHHE NAPAMETPOB H
MPOAOJIKEHNE BIYMCICHU).

8. IIpakTKYM 10 HCNOJIBL30BAHNIO OUOJIHOTEK NAPAJIeJIbHBIX METO0B
JJISl pellleHNsl CJIOKHBIX HAYYHO-TEXHUYECKHUX 3a/1a4 - 4 yaca

IIpumep 12: YMHOKeHHEe MATPHULY

5. CTPYKTYPA, COAEP) KAHUME, YYHEBHO-METOANYECKOE
OBECHEYEHUE CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCH

VY4ebHO-MeToIMYECcKOe oOecrieueHue CaMOCTOSTEIIbHON paboThI
o0yyYaromuxcs Mo JUCHUIUTMHE BKIIIOYAeT B ce0sl:

- TUTaH-TpadUK BBHITIOJTHCHHUSI CaMOCTOSITSIILHON pabOThl MO JAUCHIUILIIMHE, B
TOM YHCJIC TPUMEPHBIE HOPMbI BPEMEHH Ha BBITIOJHEHHUE 110 KAXKIOMY 3a/IaHUIO;

- TpebOBaHWUS K TMPEACTABICHUI0O W  OQOPMIICHUIO  PE3yJIbTATOB
CaMOCTOATENbHON pabOTHI;

- KPUTEPHUH OIICHKH BBITIOJIHEHUS CAMOCTOSITEIILHON paOOTHI.

Ilnan-rpaduK BbINOJIHEHHUS CAMOCTOATEIbHOI PA00THI 0 TUCHHUILIHHE

Ne | Bug camocTosiTeIbHOM Jarta/cpoxu [IpumepHbie | DopMa KOHTPOJIS
n/nm | padoThl BBINOJTHEHU S HOPMBI
BpPE€MECHM Ha
BBIIMMOJIHCHUE
1 | 1-3 Henenu cemecTpa IToaroroska k 2 yac. [1K-3.3
MPAKTHYECKOMY [1K-3.4
3aHIATHIO
2 | 4-6 Henmenm ceMecTpa ITonroroska K | 2 4ac. [1K-3.3
IIPAKTUYECKOMY [1K-3.4
3aHSATHIO
3 | 7-8 Henenu cemecTpa IloagroroBka k | 2 4ac. [1K-3.3
MPAKTHYECKOMY [1K-3.4
3aHIATHIO
4 | 9-10 Henmenu cemecTpa IToaroroBka x | 2 4ac. [1K-3.3
IIPAKTHYECKOMY I1K-3.4




3aHSATHIO
4 | 11-13 megenu cemectpa ITonroroBka K | 2 4ac. [1K-3.3
IIPAKTUYECKOMY [1K-3.4
3aHITHIO
5 | 14-15 nenenu cemectpa [ToaroroBka k | 1 uvac. I1K-3.3
MIPaKTUYECKOMY [1K-3.4
3aHSATHIO
6 | 16-18 menenu cemectpa ITogroroska k | 1 gac. [1K-3.3
IIPAKTHYECKOMY [1K-3.4
3aHITHIO
Uroro: 20 gac.

PexoMeHIaum 1Mo caMOCTOATEILHOM PadoTe CTYAeHTOB

IInanuposanue u opeanuzayus 6pemMeHu, O0meeoeHH020 HA GbINOJIHEHUE
3A0aHUll CAMOCMOSMENbHOU pabombi.

N3yunB rpaduk BHIMOJHEHUS CAMOCTOSATENIBHBIX padOT, CIEAYEeT MPABUIBHO
e€¢ opraHuzoBaTh. PeKOMEHAYeTCS M3y4YUTh KOHCIIEKT JICKIIMOHHOIO MaTepuaa,
COOTBETCTBYIOIIUI TEME KaXKJI0T0 MPAKTUUECKOTO 3aHITHS U, IPU HEOOXOIUMOCTH,
paccMOTpeTh U JETaIUu3UpPOBATh OTIEIbHBIE WHTEPECYIOIINE WM BbI3BIBAIOIINE
3aTpyJHEHUS] B IOHUMAHUHA MOMEHTHI C MOMOIIBIO PEKOMEHIYEMOMW JINTEPATYPHI.
OTYETHOCTh MO KaXIOMY 3aJaHUI0 NPEAOCTABISAETCS B TMOCIEIHIOK HEIEITIO
COTJIacHO rpaduKy.

TpedoBanus Kk nmpeAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOSAITeILHOM PadoThI

[Ipy moAroToBKE K YCTHOMY ONPOCY BOCHOJIB30BAaTHCS MarepualiaMHu M3

PEKOMEHA0BAaHHOM IUTEPATYpbl. OLEHUBAIOTCS:

BJIAJICHHE MaTEPUATIOM;

yMeHue (OpMyJIUpOBaTh CBOM MBICIH, OTCTAUBATh CBOIO TOUKY 3PEHUS;
YMEHHE 3aJ1aBaTh BOIIPOCHI ONIITIOHEHTY;

YMEHHE O0TBEYATh Ha BOIIPOCHI ONIIIOHEHTA;

YMEHHE MOJIBECTU UTOTO IO pe3yibTaTaM 00CYXKJIEHUSI.

KonTpoJib pe3yabTaTOB CaMOCTOSITEIIbHOU paboThI CTYJICHTOB
OCYILIECTBIISIETCS B Ipelieiax BPEMEHU, OTBEICHHOIO Ha 00s3aTeNbHble yueOHbIe
3aHATUS U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO PabOTy CTYIEHTOB IO JTUCLUILINHE,
MIPOBOJIUTCS B MUCbMEHHOW U YCTHOM (hopme.

KoHTpoabs caMocTosiTeTbHOM paboThl CTYAACHTOB IIPEAyCMaTPUBACT:

¢ COOTHECEHHE COJEPKaHMsI KOHTPOJIS C LIEJISIMU 00YUYEHUS;

o OOBEKTUBHOCTH KOHTPOJIS;

¢ BAJIUIHOCTH KOHTPOJISI (COOTBETCTBUE MPEABIBISIEMbIX 3aJaHUN TOMY, YTO
MIPEAINO0JIaraeTcsi MPOBEPUTH ).




Kpurepuu oieHKH pe3yJibTaTOB CAMOCTOSITEIbHOI padoThI

KputepusiMmu o1ieHOK pe3yJIbTaTOB BHEAYIUTOPHON CaMOCTOATEILHON paOOThI
CTYJICHTA SIBIISTFOTCS:

e YPOBEHH OCBOCHHUS CTYACHTOB YUCOHOT'O MaTepuaa;

e YMEHUS CTYJICHTA WCIIOJI30BATh TCOPETUICCKNE 3HAHMS MPHU BHITIOJTHEHUU
MPaKTUYECKUX 3a]1a4;

e CchOPMUPOBAHHOCTH OOIICYUESOHBIX YMECHUH;

e YMCHHS CTY/ICHTa aKTUBHO HCIIOJIH30BaTh JICKTPOHHBIE 00pa30BaTEIIbHbIC
PECYpPCHI, HAXOAUTh TPEOYIOIIYIOCS HHPOPMAIINIO, TPUMEHSATh Ha TIPAKTHKCE,

o 00OCHOBAaHHOCTH M YETKOCTh U3JIOKCHHUS OTBETA;

« odopMIICHHE MaTepraja B COOTBETCTBHH C TPEOOBAHUSIMH;

e YMCHHE OPUCHTUPOBATKLCS B TIOTOKE MHPOPMAITUH, BBIJCIATH TJIABHOE;

o yMeHHe c(hOPMHUPOBATH CBOIO MO3UITHIO, OIICHKY W apTYMEHTHPOBATh €€.



6. KOHTPOJIb JOCTUXKEHUSI IIEJIEM KYPCA

pa3paboTKe ¥ BHEAPCHHUIO HOBBIX
METOIOB U TEXHOJIOTH
HCCITeTIOBAHUS OOJBIIHMX JAHHBIX

Braneer HaBblkaMu pa3pabOTKU M BHEIPEHHS HOBBIX
METOJIOB W TEXHOJIOTHH HCCIEIOBaHHUA OONBIINX
JaHHBIX

Ne KonTpoJsmmpyembie Kox u HaumeHoBaHue Pe3yabTaThl 00yueHust OueHouHbIE CPpeACTBA
n/n pasnesibl / TeMbl MHANKATOPA J0CTH/KEHHST Texymuii POMEKYTOUHASI
M CHATLITHHBI KOMIIETEHIIAH KOHTPOJIb aTTecramus
1 | Pasgensr 1-6 IIK-3.4 CniocoGen k aHanusy 3HaeT CrocoObI aHATH3a GONBIINX TAHHBIX Beinonnenue 3a4ér (BOIPOCH
OOIbIIMX IAHHBIX, YTIPABIICHUIO VMeeT ynpapyiaTh STalaMy )KM3HEHHOTO LIUKJIa aHanu3a | IIPAKTHYCCKUX 1-12)
9TaraMH XU3HEHHOIO [IUKJIa GOMBIINX TaHHBIX 3aaHUuN
aHaM3a OOJIbIINX JIAaHHBIX, TIK-3.4

TumnoBble KOHTPOJBHBIE 3aJaHUsl, METOJMYECKUE MATEpHAIIbl, ONMPEACIISIIOIIME MPOLEAYyPbl OLCHHBAHUS 3HAHUN, YMEHUW H
HABBIKOB U (MJIM) OTBITA JICITEIIHOCTH, a TAaK)Ke KPUTEPUHU U MOKa3aTeIu, HEOOXOIMMBbIE ISl OLICHKU 3HAHUM, YMEHHM, HABBIKOB
U XapaKTepU3yroIlKe pe3yabTaThl 00yUueHus, peacTaBieHsl B [Ipunoxenun




7. CHUCOK YYEBHOU JIUTEPATYPbI U UHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponmvie u nevammvie uz30amUs)

1. Tepremp B.IIL, Crponrun P.I'. OcHOBbI mNapajieNbHbIX BBIYUCICHUN IS
MHOT'OIPOLIECCOPHBIX BBIUMCIMTENBHBIX cucTeM. - H.Hosropon, HHI'Y, 2001.

2. boraueB K.}O. OcHoBbI nmapamiensHoro nporpammupoBanus. - M.: BUHOM.
Jlaboparopus 3nanuii, 2003.

3. Boesogun B.B., Boesoqun Bn.B. Ilapannensubie Beraucnenus. - CI16.: BXB-
[lerepOypr, 2002.

4. Hemutoruan C., Crecuxk O. IlapamuensHoe MOpOrpaMMHpPOBAHUE IS
MHOTOIPOLIECCOPHBIX BBIYUCIUTENBHBIX chcTeM - CI10.: BXB-TlerepOypr, 2002.

JlonoiHUuTEIbHAS JIUTEPaTypa
(neuammnvie u snexmporHbie uz0amUs)

5. bepesun N.C., XKunkos N.I1. Merop! Berunciennid. - M.: Hayka, 1966.
6. [eitren I'. Beenenue B onepatmonssie cuctemsl. T.1.- M.: Mup, 1987.

7. Knyt 1. UckycctBo porpammupoBanus 1yt OBM. T. 3. CoptupoBka 1 MOUCK. -
M.: Mup, 1981.

8. Kopmen T., Jleitzepcon Y., PuBect P. AnropuT™bl: IOCTpOEHUE U aHAIU3. - M.
MITHTO, 1999.

9. Kopnees B.B.. [1apayuiensabie BeraucauTenbHble cucTeMsl. - M.: Hommk, 1999.

10. Kopueer B.B. IlapamnensHoe mporpammruipoBanue B MPL. Mocksa-UxeBck:
MHCTUTYT KOMIIBIOTEPHBIX HUccienoBanui, 2003.

11. IL.TuxonoB A.H., Camapckuii A.A. YpaBHEHUs] MaTeMaTHUECKON (PU3UKU. -
M.:Hayka, 1977.



12. Xamaxep K., Bpanemmu 3., 3aku C. Opranuzatus 9BM. - CI16: [Turep, 2003.
13. Illoy A. Jlorudeckoe MpOeKTUPOBAHUE OTIEPAIIMOHHBIX cucTeM. - M.: Mup, 1981.

14. Andrews G.R. Foundations of Multithreading, Parallel and Distributed
Programming. Addison-Wesley, 2000 (pycckuii mnepeBon IHaproc I.P. OcHoOBbI
MHOTOIIOTOYHOT0, TApaIEIbHOIO M PACHPENETIEHHOTO0 MpOrpaMMHUpOBaHUs. - M.:
Nznarenbsckuii oM "Buissime"', 2003)

15. Barker, M. (Ed.) (2000). Cluster = Computing  Whitepaper
http:/Aww.dcs.port.ac.uk/~mab/tfcc/\WhitePaper/.

16. Braeunnl T. Parallel Programming. An Introduction.- Prentice Hall, 1996.

17. Chandra, R., Menon, R., Dagum, L., Kohr, D., Maydan, D., McDonald, J. Parallel
Programming in OpenMP. - Morgan Kaufinann Publishers, 2000

18. Dimitri P. Bertsekas, John N. Tsitsiklis. Parallel and distributed Computation.
Numerical Methods. - Prentice Hall, Englewood Cliffs, New Jersey, 1989.

19. Fox G.C. et al. Solving Problems on Concurrent Processors. - Prentice Hall,
Englewood Cliffs, NJ, 1988.

20. Geist G.A., Beguelin A., Dongarra J., Jiang W., Manchek B., Sunderam V. PVM:
Parallel Virtual Machine - A User's Guide and Tutorial for Network Parallel Computing.
MIT Press, 1994.

21. Group W, Lusk E, Skjellum A. Using MPI. Portable Parallel Programming with
the Message-Passing Interface. - MIT Press, 1994.(htp:/imww.mcs.anl.gov/mpi/index.html)

22. Hockney R. W., Jesshope C.R. Parallel Computers 2. Architecture, Programming
and Algorithms. - Adam Hilger, Bristol and Philadelphia, 1988. (pycckuit nepeson 1
mwnanus: P Xoknm, KJlxeccxoyn.  Ilapamensieie  OBM.  Apxurektypa,
MPOTrPaMMHPOBAHUE U ATOPUTMBL. - M.: Paino u cBsi3b, 1986)

23. Kumar V., Grama A., Gupta A., Karypis G. Introduction to Parallel Computing. -
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IepeyeHb HHGPOPMAUMOHHBIX TEXHOJIOTHHA
H IPOrPaMMHOI0 o0ecredeHust

[Ipu ocymecTBaeHNH 00pa30BaTENBLHOTO TpoOIecca MO  JUCIUILIHHE
UCITOJIB3yeTCsl  O0Iee MpOorpaMMHOE OOECIEeYeHUE KOMITHIOTEPHBIX yUeOHBIX
kiaccoB (Windows XP, Microsoft Office u mp.).

S.METOANYECKHUE YKA3AHUA 11O OCBOEHMIO INCHUIIJIMHBI

IlnanMpoBaHHe M OPraHU3alus BPEMEHH, OTBEJICHHOI0 HA HM3y4YeHHe
AUCHUIIMHBI. [[pUCTYNHTh K OCBOCHUIO AUCIUIUIMHBI CIEAYET HE3aMEeIIUTEIbHO
B CaMOM Hayaie y4eOHOro ceMmectpa. PekOoMeHIyeTcsi M3y4HTb CTPYKTypy H
OCHOBHBIE MOJ0XKeHUs1 Pabouell nporpaMmbl JucuUIuiMHbL. OOpaTUTh BHUMAaHUE,
YTO KpOME ayJAMTOPHOW padOThI (JIEKLMH, MPAKTUUYECKUE 3aHATHS) IUIAHUPYETCS
camocCToATeNbHasd paboTa, UTOIM KOTOPOW BIMSIOT HA OKOHYATEIbHYIO OLIEHKY IO
UTOTaM OCBOEHHMS Y4YeOHOW JUCUUIUIMHBL. Bce 3amaHua (ayIuTopHblE U
CaMOCTOATENIbHBIE) HEOOXOAMMO BBINMOIHATE M TMPEJOCTaBIATh Ha OLEHKY B
COOTBETCTBHUHU C I'PahUKOM.

B nmpouecce wu3zydeHuss matepuanoB ydeOHOro Kypca Ipeajararorcs
cnenyrorue GopMbl padoT: YTEHUE JESKIUH, TPAKTUUESCKUES 3aHATHS.

Jlexyuonnvie 3anamus OPUEHTUPOBAHBI HA OCBEILICHHE BBOJHBIX TEM B
KKIBI pazfen Kypca W MpU3BaHbl OPUEHTHUPOBATh CTYAEHTOB B MPEIJIAracMoM
Marepuaie, 3aI0KUTh TEOPETUYECKUE M  METOJOJIOTMYECKHME OCHOBBI IS
JanbHEHIIe caMOCTOSTENbHON PabOThI CTYJEHTOB.

lIpakmuueckue 3anAmus aKLIEHTUPOBAHbI HA MPUHIUIIUAIBHBIX BOIpPOCAX
Kypca ¥ MpU3BaHbl CTUMYJUPOBATh BIPAOOTKY MPAKTUYECKUX YMEHUH.

[Ipy mNOArOTOBKE K NPAKTUYECKOMY 3aHATHIO HEOOXOJMMO CHaudasa
O3HAKOMUTBHCS C MAaTEpHUAJIOM JIEKLMHU, a 3aTeM C MaTepuaJlaMd M3 OCHOBHOM H
JONIOJIHUTENBHON JTUTEPATYpPbl. BEIydYUTh OCHOBHOW TEOPETUYECKUN MATEPHUAII 110
TeMe (10 MaTepuasam JISKIIUH U OCHOBHOM JIUTEPATYPHI).

[Tpu pabote ¢ auTepaTypoil HeOOXOIUMO BHUMATEIBHO U3y4aTh pa3felibl,
COOTBETCTBYIOIIME TEME 3aHATUS, NPHU IMOUCKE HH(GOPMALUU B DJICKTPOHHBIX
CHUCTeMax HeOOXOJIMMO MPAaBHIBHO C(HOPMYJIHPOBATh MOUCKOBBIN 3ampoc, JIydlle
UCITIOJIB30BaTh HECKOJIBKO BAapHWaHTOB 3arpoca JUisl PacUIMPEHHs] BO3MOKHOCTH
noucka MWHPOpMAUMU B CETH HUHTEpHET. lMcmoiap30BaThb MOXHO —TOJIBKO
uHbOpMaITUIO ¢ OPUITHATHHBIX TEMATUHYECKUX CANTOB WM CAWTOB OpraHU3aIlUN.

Oco060 3HaUMMOI 17151 TPO(HECCUOHATBHOM MOJATOTOBKHU CTYI€HTOB SIBJISIETCS
camocmosamenvHas paboma 1o Kypcy. B xone 31oil paboThl CTyI€HTBI OTOMpPAIOT



HEOOXOUMBIN MaTepHall 10 H3y4aeMOMY BOIIPOCY U aHATTM3UPYIOT ero. CTyaeHTaM
HEOOXOJMMO O3HAKOMHUTBCSI C OCHOBHBIMH HCTOYHHMKaMH, 0€3 KOTOPBIX
HEBO3MO>KHO MOJTHOIEHHOE TOHUMAaHKE MTPOOJIeMaTHKU Kypca.

OcBoeHne Kypca CHOCOOCTBYET pAa3BUTHIO HAaBBHIKOB OOOCHOBAHHBIX H
CaMOCTOSITENIbHBIX OLIEHOK (akToB M KoHueniwmii. [ToaTomy Bo Bcex dopmax
KOHTpPOJISI 3HAaHWW, OCOOEHHO TpU CAaye 3adera, BHUMAaHHE OOpaiaeTcss Ha
MOHMMAaHWE TPOOJIEMaTHKN Kypca, HA YMEHHE TIPAKTHYCCKH TPUMCHSTh 3HAHUS U
JIeNaTh BBIBOIBI.

Paboma ¢ numepamypou. PekOMeHIyeTcs WCIOJIb30BaTh pPa3IMIHBIC
BO3MOXKHOCTH palOThl ¢ JuTepaTypoil: (ouasl HayyHOW Oubamorexku IBDOY
u syekTponHbie oubanorexku (http://www.dvfu.ru/library/), a Taxke mOCTYIHBIC
JUTSL ICTIOJTB30BAaHUS JPYTHE HAYYHO-ONOINOTEUHBIE CHCTEMBI.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
JAUCHUIIJINHBI

YueOHble 3aHATHS MO AUCIHUIUIMHE MOTYT MPOBOAUTHCS B CIETYIOIIUX
MOMEIICHHIX, OCHAIIIEHHBIX COOTBETCTBYIOIUM 00OPY/I0BAaHUEM U MPOTPAMMHBIM
oOecrieueHneM, pacroIoKeHHbIX 1Mo aapecy 690022, r. Bnaausoctok, o.Pycckui,
1. Asxkc, 10:

[lepeyeHr MaTepUATBHO-TEXHUYECKOTO M IPOTrPAMMHOTO OOECTICUECHHUS
JTVCHUIUIMHBI IPUBEICH B TAOJHIIE.

HanmenoBanue

CIICIMUAJIBHBIX o HepequL JIMIICH3UOHHOTI'O
o OCHaHIeHHOCTB CIICNHNAJIbHBIX ITIOMCIICHHUHN U
IIOMCIICHUU 1 o IporpaMMHOIO obecneueHus.
TMOMECIICHUH 1A IPOBECACHUA yqe6H1)1x

MOMEIIEHHUH JIIs N % PexBU3UTHI OATBEPAKAAIOLIETO
. 3aHSITHH, JJI1 CAMOCTOSITETbHON paboThI
CaMOCTOSITEIbHOM JIOKYMEHTa
paboThr*

YueOHble ayAUTOPHHU ISl IPOBEICHNS YUeOHBIX 3aHATHH:

690922, ITpumopckuii
Kpaii, r. BraauBocTok,
ocTpoB Pycckuid,
MIOJTyOCTPOB
CanepHblii, TOCEIOK
Asike, 10, xopmyc L,
ayn. L 561a.

[NomemieHne yKOMIIIEKTOBAHO
VYuebHnast ayauropus

N o CrneunanusupoBanHoe [10 He
CICIHANN3UPOBAHHON Y4eOHOH MeOEIBI0

FUIA TPOBCICHHA (mocanounbix Mect — 30). Jlocka aynuropHas. Tpedyeres
3aHATHI JIEKIIMOHHOTO
THIIa, TPYNIOBBIX U
WHIUBHy QJTbHBIX
KOHCYJIbTallUi,
TEKYLIEro KOHTPOJIS 1
IIPOMEKYTOYHOHN
aTTecTalyu
TomereHus st CAMOCTOSTEIbHON paboThI:
A1042 ayauropus s | Mono6ok Lenovo C360G-i34164G500UDK — Microsoft Windows 7 Pro MAGic
CaMOCTOSITENIbHOI 115 mr.; IHTEerpupoBaHHBINA CEHCOPHBII 12.0 Pro, Jaws for Windows 15.0
paboTHI CTYJICHTOB quctuieit Polymedia FlipBox; Konmp-npunTep- Pro, Open book 9.0, Duxbury

B cootBercTBuH ¢ 1.4.3. PI'OC



http://www.dvfu.ru/library/

LBETHOH ckaHep B e-mail ¢ 4 notkamu Xerox
WorkCentre 5330 (WC5330C; IToaHOIBETHBIN
Konup-npuHTep-ckanep Xerox WorkCentre
7530 (WC7530CPS O6opynoBanue s
UHBAJIUAOB U JHI C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 370p0oBbs: Jlucrien bpaiins
Focus-40 Blue — 3 mr.; JTucruieii Bpaiins
Focus-80 Blue; Pabouas ctanmmst Lenovo
ThinkCentre E73z — 3 mur.; Buneo yBenuuuress
ONYX Swing-Arm PC edition; Mapkep-
muktodor Touch Memo mmudporoii;
YCeTpoHCTBO MOPTATUBHOE ISl YTEHUS
IJI0CKOIEeYaTHBIX TekcToB PEarl;
CxaHupyloIas ¥ YUTaolas MaliuHa JUIs
HE3PSYMX U CITa0O0BUISIINUX ITOJIb30BaTEICH
SARA; IIpunTep bpaiins Emprint SpotDot - 2
wit.; [Ipunrep bpaitng Everest - D V4; Buneo
yBemmuutesis ONYX Swing-Arm PC edition;
Buneo yBenmuurens Topaz 24” XL
CTAallMOHAPHEIH MeKTpOHHBIH; O0yuaromas
cHCTeMa JUIA IeTel TaKTHIbHO-pedeBas, IH00
JUTSL JIFOZIeH ¢ OTpaHNYCHHBIMH BO3MOXKHOCTSIMU
310pOBbs; ¥YBeIuuuTeNb pyuHoil Bugeo RUBY
MOPTaTUBHBIN — 2 WIT.; DKpaH Samsung
S23C200B; Mapxkep-mukrodon Touch Memo
IU(pPOBO.

BrailleTranslator, Dolphin Guide
(konTpakt Ne A238-14/2);
HewnckirounrensHele TnpaBa Ha
ucnonb3oBanue [10 Microsoft
pabouux CTaHIUi MOJIB30BaTEICH
(xoHTpakT DA-261-18 ot
02.08.2018): - nuieH3Ms Ha
KIIMEHTCKYIO OTIEPAI[IOHHYIO
CHCTEMY; - JMLECH3US HA TAaKeT
O(HCHBIX IPOAYKTOB I PaOOTHI C
JOKyMEHTaMH BKJIFOUast
¢dopmar.docx , xIsx , .vsd , .ptt.; -
JIMLEH3KS T1a TIPaBO MOIKITIOYCHUS
TIOJIb30BATEINs K CEPBEPHBIM
OIIEPAllMOHHBIM CUCTEMAM ,
ucnons3yemsM B [IBOY : Microsoft
Windows Server 2008/2012; -
JMLEH3Ms Ha TIPaBO MOJKITIOYEHUS K
cepBepy Microsoft Exchange Server
Enterprise; - nuueH3us na npaso
TIOJIKJIIOYEHHS K BHY TPCHHEH
nH(popMannoHHOH cucTeMe
JIOKyMEHTO000pOTa 1 ITOPTAIY C
BO3MOXKHOCTBIO TIOMCKa
nH(opManu BO MHOXKECTBE
Y/IaJICHHBIX U JIOKaIbHBIX
XpaHWIUILAX, pecypcax,
O6ubnroTekax HHGoOpMaLUH,
BKJIFOYasi HOPTAJIbHBIC XPaHUIIUILA,
ncnonp3yemoit B JIBOY: Microsoft
SharePoint; - nuueH3us Ha paBo
MOKIIIOUYEHHS K CHCTEME
LEHTPAIN30BAHHOTO YIIPABICHUS
paboINMU CTaHIUAMH,
ncnonp3yemoit B JIBOY: Microsoft
System Center.

10. @OHAbI OHEHOYHbLIX CPE/ICTB

CDOHI[BI OLOCHOYHBIX CPCACTB NPEACTABIICHLI B ITPUJIIOKCHHUH.

(¢ponowr oyenounvix cpeocme sxmouaiom 6 cebsi: nepeueHb Gopm OyeHUBaHUs.,
NPUMEHSEMbIX HA PA3IUYHBIX SMANnax @opmMuposanusi KoMnemeHyul. 8 Xooe
0CB8OEHUSL OUCYUNTIUHBL MOOYISL, WKATLY OYEHUBAHUSL KANCOOU (hOpMbL, C ONUCAHUEM
UHOUKAMOPO8  OOCMUNCEHUSI O0CBOEHUS  OUCYUNTUHDL
KOMnemeHyuil, npumepsvl 3d0aHULl MeKYyWe20 U NPOMENCYNMOUHO20 KOHMPOII,
saxmouenue pabomooamens na POC (OM))

COCNACHO  3Asl6J1EHHbIX
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HepequL (l)OpM OLCHUBAHMSA, IPUMEHACMBIX HA PA3JIUYHBIX 3Tanax (l)OpMI/IPOBaHI/IH KOMHeTeHHI/Iﬁ B X0/J1¢ 0CBOCHMUSA
AUCHUIIIMHBI / MOaYyJIsd

pa3paboTKe ¥ BHEAPCHHUIO HOBBIX
METOJ0B 1 TEXHOJIOT UM
HCCaeq0BaHuUs OOBIINX JaHHBIX

Brnaneer HaBbIkaMM pa3pabOTKU M BHEIPEHUS HOBBIX
METOJIOB M TEXHOJOTMH HCCIIEIOBAaHUS OONBIINX
JAHHBIX

Ne Kontpouupyembie Kox u HaumeHoBaHue Pe3yabTaThl 00yyeHus OueHoYHbIE CPEACTBA
n/n pasnesibl / TeMbl HHIUKATOPA I0CTHKEHHSA TeKyIuii NPOMEKYTOYHAA
JAUCHHUTLTUHBI KOMIETeHI[UU KOHTPOJIb aTTecranus
1 | Pasgensr 1-6 1IK-3.4 Criocobe k aHanmusy 3HaeT cnocoObl aHATH3a GONBIINX TaHHBIX I1K-3.4 3auéT (BOmpOCHI
OOMBIINX JAHHBIX, YTIPABICHHIO VMeeT yrpasisTh dTallaMH )KM3HEHHOIO LIMK/IA aHanu3a | BBIIIOJIHCHUC 1-12)
JTanaMu )XKU3HEHHOTO [UKIIA GONBIINX JAHHBIX MPAKTUYECKUX
aHanau3a OONBIIMX JAHHBIX, 3alaHUN

OIICHO‘IHBIC cpeacrBa AJsl TEKYIIEro KOHTPOJIsA

Tekymiast aTTecTanus CTy ICHTOB MO JUCHUIUIMHE TPOBOAUTCS B COOTBETCTBUH C IOKAIBHBIMA HOPMAaTUBHBIMU akTaMu JIBOY

U SABJIAETCS 00s13aTEIbHOM.

Texymass arrectanusi NPOBOAMTCS B (OPME KOHTPOJBHBIX MEpPONPUATHA (KOHTPOJBHBIX pPabOT) MO OLEHUBAHHIO
(aKTHYECKUX pe3yabTaTOB O0YyUEHHUS CTYACHTOB U OCYILECTBIISECTCA BEAYIIUM MPENogaBaTeseM.
OObexTaMu OLIEHUBAHUS BBICTYNAIOT:

— yueOHast AUCUUILIMHA (CBOEBPEMEHHOCTD BBIMOIHEHMSI Pa3IMYHBIX BUIOB 33/1aHUM, TOCEIIAEMOCTh BCEX BUIOB 3aHITHIA 1O

aTTeCTYeMOM JTUCIUILINHE);

— CTCIICHb YCBOCHUA TCOPCTHUICCKUX 3HaHHﬁ;
— YPOBCHbB OBJIAACHUS IMTPAKTHUYCCKUMH YMCHUSAMU N HABBIKAMHU 110 BCCM BUAaM yqe6H0ﬁ pa6OTI>I;

— IIOCEIICHUE 3aHATUI

— pe3yJIbTaThl CAMOCTOSITEILHON pabOTHI.
CocraBnsercs KaneHAapHbIi IIaH KOHTPOJIBHBIX MEPONPUATHHI N0 AUCHUIUIMHE. OLEHKa TOCENaEMOCTH, CBOEBPEMEHHOCTD
BBITIOJIHEHUSI PA3JIMYHBIX BHUJIOB 3aJlaHUN BENETCS Ha OCHOBE KypHalla, KOTOPBIM BEAET MpernojaBaTelb B TEUEHHE Y4eOHOTO

cemecTpa.




Ouenka

Onucanue cxeMbl OICHUBAHUSA

«OTanyHO»

[Toka3siBaeT riyboKO€e U MPOYHOE YCBOCHHUE MaTepHasa
pasgena. [lonnsle, mocne10BaTEeNIbHbIC, IPAMOTHBIE U JIOTUYECKU
u3jaraemble OTBeThl. JleMoHcTpanus o0yJyaromuMcs 3HaHUH B
00beMe pEKOMEHJ0BAHHOM U JTONIOJIHUTEIbHON JIUTEPATYPBHI.
VYuebHbIil MaTepuasl BOCIIPOU3BOAUTCS C TPEOYEMON CTETEHBIO
TOYHOCTH.

«XOopouIo»

Hanuuue B oTBeTe HECYLIECTBEHHBIX OINOOK, YBEPEHHO
HCIIPABJISIEMBIX I1OCJIE TOIIOJIHUTEIBHBIX U HABOIAIUX
BONpPOCOB. JleMoHCTpanus o0yyaromyuMcs 3HaHUH B 00beMe
IIPOMIEHHON IIPOTPaMMBbl; YETKOE U3JI0KEHUE U3YYEHHOTO
MaTepuaia.

«Y IOBIIETBOPUTEIIBHO»

Hanuuune HecyniecTBeHHbIX OMIMOOK B OTBETE, HE
UCTIpaBIIIEMbIX 00yJaromumcs. JleMoHCTpanus Hel0CTaTOYHO
IIOJIHBIX 3HAHUH 110 IIPOMJEHHOMN IPOrpaMMme,
HECTPYKTYpUPOBAHHOE, HECTPOMHOE U3JI0KEHHE yUeOHOro
MaTepuaa Ipu OTBETE.

«HeynoBneTBopUTEIBHO»

JleMoHCTpHUpYyeT HEMOHUMAaHKE TPOOJIEMbI, HE3HAHHE MTPOLIECCOB
U3y4aeMoH MpeMeTHON 00J1aCTH, OTIIMYAIOIIUICS HEerlTyOOKIM
PACKPBITUEM TEMbI; HE3HAHUEM OCHOBHBIX BOIIPOCOB TCOPHH,
Hec(OpPMHUPOBaHHBIMU HAaBbIKAMH aHAJIN3a SIBJIEHUH, IIPOLIECCOB.
JomnyckaroTcs cepbe3Hble OIIMOKU B COJIEPKaHUU OTBETA;
HE3HaHHME COBPEMEHHOW MPOOIeMaTUKU U3yuyaeMoi 00J1acTH.




OneHo4vHbIe cpeacrea aJjas HpOMe)l(yTOqHOﬁ arrecranmmmu

Koa 1 HamMeHOBaHHe
HHIUKATOPA A0CTH:KEHHSA
KOMIIETEHIHH

Pe3yabTaTnl 00yueHust

IIxaJja oueHUBAHUS IPOMEKYTOYHOM aTTEeCTALUM

HeynoBiieTBopurtebHO

YnoBieTrBopuTEIHHO

Xopoio

OT1IH4YHO

ITK-3.4 CniocobGeH k
aHaNMM3y OOJBIINX JAaHHBIX,
YIPaBJICHUIO dTallaMU
JKU3HEHHOTO IMKJIa aHAJIN3a
OOJBIINX JTaHHBIX,
pa3paboTKe U BHEJAPCHUIO
HOBBIX METOZOB U
TEXHOJIOTHI HCCIIeTOBAHUS
OOJIBIINX JaHHBIX

3HaeT crnocoObl a”aiau3a OOJBIINX

Hesnanue 6azoeoti
MEPMUHONO2UU, OCHOBHBIX
NOHAMUIL U 3aKOHO8

3naem b6azoeyro
MEePMUHONIOSUIO,
OCHOGHbIE NOHAMUSL U
3aKOHbBI Meopuu

3naem b6azoeyro
MEePMUHONIOSUIO,
OCHOGHbIE NOHAMUSL U
3aKOHbBI MeopuU, HO

3naem bazoeyro
MEPMUHONLO2UIO,
OCHOGHbIE NOHAMUSL U
3aKOHBL MeopuU.

JIAHHBIX donywennl 2-3
HeCyuecmeeHnble
owuobKU.
He mooicem npumensimo Ymeem npumensmo Ymeem npumensmo Ymeem npumensmo
Ymeer yIPaBIsITh JTaNaMu | OCHOBHbIE MemOObl OCHOBHbBLE MEMOObL, HO OCHOBHbBLE MEMOObL, HO OCHOBHbBLE MEMOObL
JKU3HCHHOTO IUKJIa aHaiu3a OOJBIIUX npu smom oonyuenvl 1- | oonywenvr 2-3 meopuu.

JAHHBIX

2 cywecmeenmble
owudKU.

HecyujecmeeHnHble
owudKU.

Brnaneer HaBbIKaMH pa3paboOTKH U
BHEJ[PEHUS METOI0OB |
TEXHOJIOTHH HCCIe0BaHus OONBIINX
JTaHHBIX

HOBBIX

He snadeem nasvikamu
paspabomxu u omiaoKu

Bnaoeem nagvixamu
paspabomku u
OMAAOKU, HO NPU MOM
donywenwl 1-2
cyujecmeermule
owubKuU.

Bnaoeem nagvixamu
npuMeHeHUs
Ppaspabomox u omuaoKu,
HO donyujervl 2-3
HecyujecmeeHHble
owubKu.

Bnaoeem nasvikamu
npUMeHeHUs.
CYNepKOMNbIOMEPHBIX
mexHoo2ull

Bonpocsl k 3auéry

1.Mogaenu u moaenupoBanre. OCHOBHBIE TOHATUS, OTIPECIICHMUS.
2. YucneHHbIe SKCIIEPUMEHTHI

3. IlpeumymiecTBa YMCIEHHBIC YKCTIEPUMEHTBI
4. Ilenu YUCIEHHBIX PAaCUETOB, YUCIEHHBIX SKCIIEPUMEHTOB U MPUHIIUIIBI HOCTPOCHUS MAaTEMaTHUECKUX MO/IesIei
5. Kimaccudukamnus MmaTeMaTHIECKUX MOJIETICH.
6. Kimaccudukanus MaTeMaTH4ecKUX MOJIeel B 3aBUCMOCTH OT CII0)KHOCTH OOBEKTA.




7. Knaccudukanys MaTeMaTH4eCKUX MOJIEICH B 3aBUCIMOCTH OT OTIepaTopa MOJEIH

8. Knaccudukanus MaTeMaTuuecKux Moziesiel B 3aBUCUMOCTH OT ITapaMeTpOB MOJIEINU

9. Kimaccudukanys MaTeMaTH4eCKUX MOJIEEH B 3aBUCIMOCTH OT LIeJIel MOJCTUPOBAHUS U METOJIOB UCCIIEIOBAHUS
10. Dramnbl nocTpoeHUs: MAaTEMAaTUYECKOM MOJIeNn

11. O6cnenoBanre 00bEKTa MOJCTUPOBAHHS

12. KoHuenTyanpHasi 1 MaTeMaTH4ecKasl IOCTAaHOBKA 33Ja4u MOJICIIUPOBAHHUSI.

13. Meroauku npeaBapuTeNbHON IPOBEPKH KOPPEKTHOCTH MOJEIN

14. Bei6op u o60ocHOBaHHUE BBIOOpA METO/1a PEIICHUS 3aa4l

15. Peanu3zanus MaTeMaTHueCKON MOJIENIN B BUJE Mporpammsl 111 OBM

16. IIpoBepka aIeKBaTHOCTH MOJICTTH

17. ®opmanbHOe oATBEpKACHHUE (UM 000CHOBAHNE) aICKBATHOCTH pa3paboTaHHON MOeNH

18. OueHka yCTOWYMBOCTU U UyBCTBUTEIBHOCTH MOJACIU

19. [IpakTH9yecKkoe UCIOIF30BAaHIE TOCTPOSCHHON MOJICH U aHAJIN3 PE3yJIbTATOB MOJCITUPOBAHUS
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