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INOACHUTEJIbBHAS 3AIINCKA

Pabouass mporpamma y4eOHOM IUCHUILIUHBI «BBICOKONPOU3BOAUTENBHBIE BBIUMCICHHS B
MaTeMaTHUYECKUX HMCCIEOBAHUSIX» COCTaBJI€HAa B COOTBETCTBUU ¢ TpeOoBaHusiMU DenepalibHOrO
rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIAapTa BBICHIETO OOpa30BaHMS II0 HAIPABJICHUIO
noarotoBku 01.06.01 Marematuka u MexaHuka (ypoBEHb IOATOTOBKH KaJIpOB BBICIIEH
KBaJIM(UKAIMK), YTBEPKIAEHHOTO MpUKazoM MuHHCTepcTBOM oOpa3oBaHMs W HayKu Poccuiickoit
Oenepannn ot 30 mrons 2014 roma Ne 866 (3apeructpupoBan B Munrocte Poccuu 25.08.2014 Ne
33837), u ¢ y4eOHBIM TUTAHOM..

Heab u3yueHus: TUCUUTUTHHBL: (POPMUPOBAHUE Yy O0YJAFOIIUXCS 3HAHUH, YMEHUH U
HABBIKOB B 00JIaCTU BBICOKOIIPOU3BOIUTENbHBIX BRIYUCICHUN B MATEMAaTUYECKUX UCCIIEJOBAHUSIX.

3agaun TUCHMIIMHBL:

— PacKphITh cojepKaHWe O0a30BbIX IOHATHH, IpeaMeTa, METOAOB W IPHUHIIUIIOB
BBICOKOTIPOM3BOUTEIIbHBIX BBIUHNCICHUH;

— JaTh IPEJICTABICHUE O COBPEMEHHBIX TEXHOJIOTHAX MapaJlJICIbHBIX BHIYUCICHHI;

— O0Oy4uTh OCHOBaM TMPUMEHEHHS  BBICOKONPOU3BOAUTEIBHBIX  BBIYUCICHUN B
MaTEMAaTHYECKUX MCCIIEIOBaHUSIX.

Mecto mucuuniaunbl B cTpykrype OOII
JlucuuiuinHa 1o BbIOOpY — BapuMaTHMBHOM  4YacTH  OOpa3oBaTEIbHOM  MPOrPaMMbI
(b1.B.[1B.01.2), wu3ywaerca B 6 cemecTpe MpH OYHOM M 3a04HOM (opmax oOyueHus.
AnbpTepHaTUBHAs AucHHIUIMHA: «Teopusi JMHEWHBIX OMNEPAaTOPOB B  TPOCTPAHCTBAX C
uHIe(GUHUTHOIN MeTpuKoii». Mtoroast popMa arrecranuu — 3a4er.

TpeGoBaHus K yCBOCHMIO M CUMIIIMHBI
OcBoeHMe NUCHUIUIMHBI HANpaBiIeHO Ha (OPMHPOBAHUE y ACIUpPaHTa B COOTBETCTBUHU C
LEISIMM OCHOBHOM 00pa3zoBaTEeIbHOM MporpaMMbl U 3aJjadaMy IpOo(ecCHOHATBHON JesITeNbHOCTH
COOTBETCTBYIOIUX KOMIIETEHLIUH.
BbInycKHUK —acnupaHTypsl MO MTOraM U3YyY€HHUs JUCLUUIUIMHBI JIOJDKEH 00Janarh

CJEeYIOIUMHU
o0menpodeccuonanbHbIMu KomnereHuuamu (OIIK):

OIIK-1 — cnocoOHOCTBIO CaMOCTOSTENBHO OCYHIECTBIATh HAYYHO-HCCIIETOBATENBCKYIO
JIeSITENIbBHOCTh B COOTBETCTBYIOIIEH NMPOpeCCHOHATbHOW 00JIaCTH € UCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB MCCIIEI0OBAHUS U HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH;

l'lpO(l)eCCI/IOHaJIbeIMI/I KOMIIETCHIUSIMM .

IIK-3 — crnocoGHOCTHIO MPUBOANUTE MH(OPMAIIHIO K IPOOIeMHO-3a/1a4HOi (hopMe, CTPOUTH
MaTeMaTHYECKUE MOJICTH OOBEKTOB U MPOIIECCOB U3 PA3IIMYHBIX MPEIMETHBIX 001acTeH;

IIK-4 — criocoOHOCTBIO OCYIIECTBIIATh HAyYHYI0O KOMMYHHKALIMIO B OOJIACTH MaTEeMAaTUKH,
NPEICTaBIATh PE3yabTaThl MAaTEeMaTHYeCKOTO WCCIENOBAaHHWS B BHJE JOKJIAIOB, CTaTew,
MoHoTrpaduit

B pe3yabTare 0CBOCHUS IMCUMIINHBI 00y4al0MICH 10JIZKEeH:

3HATh:
— OCHOBHBEIC ITOHATHUA BBICOKOHpOI/ISBOJII/ITeJ'IBHI)IX BBIqHCHeHHﬁ;

YmMeTh:
— HCIOJB30BaThb BI)ICOKOHpOI/ISBOJII/ITeHBHBIe BBIYUCJIICHUS B HpO(i)eCCI/IOHaJ'H)HOI\/'I
JIeITEIbHOCTH;

Baagern:
— OCHOBaMHu paGOTBI Ha BBIYUCIIUTCIBHOM KHaCTepe.



CTpykTypa U coaep:kaHue TUCHUNIUHBI
«BbICOKONIPON3BOAUTE/IbHbIE BBIYHCIEHUS B MATEMATHYECKHUX HCCIETOBAHUIX)»

OO0mmast TpyI0eMKOCTh TUCIUTUIMHBI COCTaBIsIET 2 3a4eTHBIX eauHuIb! (72 yaca): 4 daca —
JeKIMH, § 4acoB MpaKkTHuecKas padora, 60 yacoB camocTosTenbHON paboThl. PopmMa OTYETHOCTH —

3a4er.
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1. | Tema 1. OCHOBHBIE TTIOHATUSA
- Tect
BBICOKOIIPOU3BOAUTEIbHBIX 4 10
BBIYUCIIEHUN
2. | Tema 2. SI3pik C++ 1 OCHOBHBIE 3/3
TEXHOJIOTHH MapauIeIbHbIX ) 4 40 KontponpHas pabora
BBEIYHCIICHUN
3. | Tema 3. OcHOBBI pabOTHI Ha - 4 10 | KoutponbHas pabora
BBIYMCIIUTEIIBHOM KJIacTepe
Bcero 4 8 60 3auér

COJAEPKAHUE JUCHUTIJIMHBI

Tema 1. OcHOBHBIE NOHITHA BBICOKOIIPOU3BOAUTEC/ILHBIX BbLIUMCJICHHIA.

OCHOBHBIE TIOHATHSA H C(bepm NMPUMCHCHUA BBICOKOIIPOU3BOJUTCIIBHBIX BBIYMCIICHHI.
HpI/IMepLI MMPUMCHCHUA BBICOKOIIPOU3BOAUTECIIBHBIX BBIUMCIICHHUH B MaTEMAaTHYCCKHUX
HCCICIOBaHUAX. ApXI/ITeKTypI)I BBICOKOITPONU3BOAUTCIIBHBIX BBIYHMCIINTCIIBHBIX CHCTEM.
BreraucnurenbpHbIe KJIaCTCPHI.

Tema 2. SI3p1k C++ 1 0OCHOBHBIE TEXHOJIOTMH NAPAJLIEIbHBIX BHIYMCICHHI.

OCHOBHBIE THIBI JaHHBIX M MporpaMMHble KOHCTpyKiun C++. Pabota ¢ daiinamu B C++.
OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MporpaMmupoBanusd. CrangaptHas OMOIMoTeKa 1mabioHOB
STL. Texunonoruu mnapamiensHoro mnporpammupoBanuss OpenMP u  MPIL  Pa3pabotka
MHOT'OITOTOYHBIX MPUJIOKEHUN U MPUIIOKEHAN ISl pacIIpEeIICHHBIX BBIYUCICHNN.

Tema 3. OcHOBBI pa00ThI HA BHIYMCJIUTEIBLHOM KJacTepe.

OcnoBuble komaHasl OC Linux. YnaneHHBIH AOCTYH K BBIYHCIUTEIBHOMY KIacTepy M
oOMeH (paiinamu ¢ kinactepoM U pabouel cranuueil. Pabora ¢ mporpammamu Putty, FileZilla u
WIinSCP. PepaktupoBanue, KOMOWISIHA U 3aITyCK IPOTPaMM Ha BEIYMCIMTEIEHOM KIIacTepe.



Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Br160op 00pazoBaTenbHBIX TEXHOJIOTUH MPH peau3alii Kypca JUKTYeTCs] TOCTaHOBKOM
CIIEYIOIIUX TI€1arOrM4eCKUX LeIIeH:

1) ¢ynnameHTalbHAsi — TeopeTHMYecKash  MOATOTOBKA  aCNMUPAHTOB,  PACIIMPEHUE
MaTeMaTHYeCKOr0  Kpyrozopa, (OpMHUpOBaHME LEIbHOM  KapTUHBI  COBPEMEHHOMN
MaTEMaTHKH, MPEACTABICHUS O MeCTe B HEil (PYyHKIMOHAIBHOIO aHaln3a, O €ro CBS3SX C
JIPYTUMU pa3eiaMi MaTEMaTUKH U C MPUIIOKEHUSAMH;

2) ¢opmupoBaHue Ppa3jHYHBIX KOMIOHEHTOB MATEeMAaTHYeCKOil IeATeJIbHOCTH, B T.4.
HAaBBIKOB UTE€HHUS Y TIOHUMAaHUS ayTEHTUYHON MaTEMaTHYECKOM JIMTepaTypbl, BEIABUKEHUS U
MPOBEPKH MAaTEMaTUYECKUX THIIOTE3, JIOKA3aTelIbCTBA TEOPEM, BBISICHEHHS TpaHUIl
MPUMEHUMOCTH QJITOPUTMOB PELICHHS OIPENEeICHHBIX KIAcCOB 33Jad W MoAupUKanuu
TaKMX aJTOPUTMOB B Cllydyae HEOOXOAMMOCTH, JOKa3aTelbCTBA MPABOMEPHOCTH U OLIEHKU
MOTPEIIHOCTEeH MPHOIMKEHHBIX METOAOB PEIICHUS 3a1a4 U T.J.; OCBOCHUE KOMITBIOTEPHBIX
MaTEeMaTHYECKUX CPeJ] KaK OJIHOTO U3 MHCTPYMEHTOB MaTeMaTUYECKOM JIeATEINbHOCTH;

3) ¢opMupoBanne HaBBIKOB MNPO(PEeCCHOHAILHON KOMMYHMKAIIMM, B T.4. BEICHUS
MaTEeMaTHYeCKON JAUCKYCCUH, pedeprupoBaHUS MAaTEeMAaTUYECKON JTUTEPaTyphl, COCTaBICHUS
0030pOB T10 33/IaHHON TeMe, MPEICTABICHHU HOBBIX PE3yJIbTATOB H JP.

Jlis mocTrKeHUsl yKa3aHHBIX IIeJiel MpernoaraeTcsi UCIoIb30BaHNe aKTUBHBIX METOJIOB
oOydeHHus, B TOM 4YHClIe NPOOJEMHBIX JIEKIMH, aHajora case-TEXHOJIOTMH Ha INPaKTUYECKUX
3aHATUAX, PJIEMEHTOB POJIEBBIX TEXHOJOTUH (TeHepaTop uaei — Kputuk u T.1.) [Ipemycmorpena
OonbiIasg JI0JI1 CaMOCTOATENbHOM pabOThl HCCIIENOBATENLCKOIO XapakTepa, B YacTHOCTH,
O03HAKOMUTENILHOE WM JeTajbHOoe (10 BBIOOPY acmupaHTa, B 3aBUCUMOCTU OT TEMAaTUKH €ro
UCCJIEIOBATENbCKOM  pabOThl) 3HAKOMCTBO € HCTOYHUKAMU JIUTEPATyphl, COAEpKAILUMU
JaNbHEeNIee pa3BUTHE BOMPOCOB, BKIIFOUEHHBIX B IPOrpaMmy.

Y4eoHO-MeTOIHYECKOe 00ecTedeHHe CAaMOCTOSATEILHOI PadoThl aCHMPAHTA

K camocTosiTenbHoiM paboTe oTHOCATCS:
e caMocCTosTeNbHas paboTa Ha ayAUTOPHBIX 3aHATUSIX (JIEKLIUSX, IPAKTUYECKUX 3aHATHUSX);
e BHeEayJAMTOpPHAs CaMOCTOsITeNIbHas paboTa.

B mpomecce o0ydeHHs TpEeRyCMOTPEHBI CIEIYIOIIUE BUABI CAMOCTOATENBHON pabOTHI
oOyuJaromerocs:

e paboTa c KOHCIEKTaMH JIEKLIUH; TOCTAaHOBKA BOIIPOCOB IO TEME JIEKIIUH;

e [popabOTKa MaTEeMAaTUYECKOrO COJEP’KaHHs TeMbl MO KOHCIEKTY JIeKLUH, ydyeOHUKaM U
nocoOMsIM Ha OCHOBAaHHHM BOIPOCOB, TOJTOTOBJICHHBIX IIperojaBaTesieM JHOO CaMUM
aclMUpaHTOM;

e [popabOTKa JOMOJHUTENBHBIX TEM, HE BOLIEANIMX B JIEKIMOHHBI MaTepuai, HO
00s13aTEBHBIX COTIIACHO YIeOHON MporpaMMe TUCIUTLTHHB;

e u3yueHHWe, aHalu3, pedepupoBaHue 00S3aTENBHOW W JONOJHUTENBHOM JUTEpaTyphl,
COIIOCTABJICHNE PA3JIMUHBIX MTOIX0/I0B K MOCTPOCHUIO MAaTEMAaTHUYECKUX TEOPHIi;

e HanucaHue pedeparoB MO OTAEIBHBIM pasjiesiaM JUCHUIUIMHBL, TMOATOTOBKA HAyYHBIX
JIOKJIAJIOB ¥ TBOPYECKHUX padoT;

e pemieHUe CHOPMYIUPOBAHHBIX MPENOAABATENIEM H/HIUM CaMOCTOSTEIbHO IOCTABICHHBIX
3aJa4 M0 OCHOBHBIM pa3jieiaM Kypca; pa3paboTka CHCTEM 3a/laHuil 1Mo Kypcy; pabota Hax
MIPOCKTAMU;

® [OJrOTOBKA K TEKYLIEMY M IPOMEKYTOYHOMY KOHTPOJIIO 3HAHUH.

B memsx ¢ukcanuu pe3ynbTaTOB CaMOCTOSTENBHOW pabOThI acCUpPaHTOB MO JIMCIUTUTHHE
NPOBOJIUTCS aTTECTAallUs CAMOCTOSTENbHONH paboThl. KOHTpONb pe3ynbTaToB CcaMOCTOSITEIbHOMN
pabOTHI OCYIIECTBIISICTCS TIPETIOIaBaTeIeM B T€UEHUE BCero cemecTpa. [Ipyn ocBOeHNM MHUCIUITITMHBI
MOTYT OBITh UCTIOJIB30BAHBI CIEAYIONIHE (POPMBI KOHTPOJISI CAMOCTOSITETILHON pabOTHI:



1) pedepar,

2) KOJUIOKBHYM,

3) TeCcTOBBI KOHTPOIIb,

4) npyrue 1o BeIOOPY MPEIoaBaTes.

Hayunblil pyKOBOAMTENb OPraHU3yeT CAMOCTOSTENIbHYIO paboTy acmupaHTa B COOTBETCTBUU
C pabouyuM y4eOHBIM IUIAHOM M TpaUKOM, PEKOMEHJIOBAaHHBIM IIpernojaBaTesieM. ACHUPAHT
JIOJDKEH BBITMOJHUTE 00BEM CaMOCTOSITETIbHOM PalOThI, MPENyCMOTPEHHBIH paboynM y4eOHBIM
IUIAHOM, MAaKCHMAaJbHO HCIIOJb3Ysl BO3MOXHOCTHM WHJIMBHIYaIbHOTO TBOPYECKOTO M HAYYHOI'O
NOTEHIMAJA Ul OCBOCHHS 00pa30BaTEIbHOM MPOTPAMMBI B IIEJIOM.

CamocrosrenbHass paboTa acHMpPaHTOB MOXET HOCHTb PENPONYKTUBHBIA, YaCTHYHO-
IIOMCKOBBIH M NOMCKOBBIA Xapakrep. CamocrosiTenibHas padoTa, HoOcALas PENpPOLyKTUBHBIN
XapakTep, Ipearnosiaraer, 4ro B Ipouecce paboTbl acCHUPaHThl MOJIb3YIOTCS METOAMYECKHUMHU
MaTtepuajaMM W METOAMYECKMMH IOCOOMSMH, B  KOTOPBIX  YKa3bIBaeTcs, B  KaKOH
IIOCJIEIOBATEIBHOCTH CIIEAyeT M3y4yaTb MaTepuaid JUCLMIUIMHBI, OOpallaeTcsi BHUMaHHME Ha
0COOEHHOCTH HW3YyYEHHsS OTIENbHBIX TeM U pasgenoB. CamocrodrenbHas paboTa, HOcsIIAs
YaCTUYHO-TIOMCKOBBI M TIOMCKOBBIM XapakTep, HAlleJMBAaeT AaCIUPAHTOB HA CaMOCTOSITEJIbHBIN
BBIOOp CHOCOOOB BBIMOJIHEHHSI pa0OTHI, HA PAa3BUTHE Yy HUX HABBIKOB TBOPYECKOTO MBIILUICHHUS,
WHHOBAIIMOHHBIX METOJOB PEIICHNUS [TOCTABIECHHBIX 3a7ay.

JUia aHanmu3a OopraHu3aluy CBOEH CaMOCTOSITENIbHOM paboThl acCIMpPaHTy PEKOMEHAYETCS B
NUCbMEHHONW  (opMe OTBETHTh HA IpeajaraeMble BONPOCHl W 3aTeM  KPUTHYECKU
POAHATN3UPOBATh, HACKOJIBKO YPPEKTHBHO OH pabOTaeT CaMOCTOSTENHHO.

Bo Bpems camocrosTenpHONW paboThl oOyuwaromuecss oOecreueHbl JOCTYNOM K 0azam
JAHHBIX U OMOIMOTEYHBIM (POHIaM, a TaKXKe JOCTYIOM K cetu HTepHeT.



P®OH/J OHEHOYHbLIX CPEACTB

Kon ¢popmupyemoii
Ne KoHTpoJaupyembie MOLYJIH, HaumenoBanue KOMITETEH MM
/n | pa3genbl (TeMbl) TUCHUATIHHBI OLI€HOYHOI0 CpeCcTBa
ONMK | TIK- Hf‘
-1 3
OcHOBHbIE TOHATHUS
1. | BEICOKONPOM3BOAUTEIBHBIX OC-1. Tect *
BBIYMCIICHUM.
S3pik C++ 1 OCHOBHEBIE o
2. | TeXHOJIOTUHU MapaIebHbIX OC-2. KonTponbHas paboTa *
BBIYMCIICHH.
OcHoBBI pabOTHI Ha *
3. p OC-3. KonTponbHas paboTa *
BBIYHCIUTEIILHOM KJIacTepe.
*
S. Hrtorosas arrecranus OC-4. 3auer * *
HaumenoBanwue cpencrtsa,
HCIIOJIb3YEeMOT0 IS oC
HUTOTOBOTO OI[CHUBAHUS OC- OC- 5 3'
00pa30BaTeIHLHOTO 1,4 2,3, "
pesynbrara 4

OC-1. Tecr.

IIpuMepHbIEe BOIIPOCHI TECTA.

ook wdE

7.
8.

9.

Yto Takoe BHICOKOIIPOU3BOIUTENBHBIE BBIYMCIICHUS?

Uto Takoe cynepkoMnbroTep?

Kakue cdeprl mpuMeHeHHs CyIepKOMIIBIOTEPOB BbI 3HaeTe?

ChopmynupyiiTe 3akoH Amana.

Yro takoe kinaccupukanus OnuHHa?

Kaxue ocHOBHBIE apXUTEKTYpPbhl MHOTOIPOIIECCOPHBIX BBIYMCIUTENBHBIX CUCTEM BbI
3Haere?

[lepeuncnure OCHOBHBIE BUJIbI KI1aCTEPOB.

Ilepeuncnure OCHOBHBIE TOCTOMHCTBA M HEJOCTATKU KIIACTEPOB.

Yro takoe Beowulf-kmactep?

10. Yro Takoe Onelia-cepBep u Oieia-maccu?



OC-2. KourpoJsbHasi padora.
IIpumepHbIe BAPUAHTHI 3aJaHUI.

1. Hanummre mnporpaMmMy YMHOXEHHS MATpPUIBI Ha BEKTOp C HCIOJIb30BaHUEM
texnosorun OpenMP.

2. Hamumure mnporpaMMy yMHOXKEHHUS MaTpUIIBl Ha BEKTOP C HCIOJIb30BaHUEM
texHonoruu MPI.

OC-3. KourpoJsbHasi padora.
IIpumepHbIe BAPUAHTHI 3aJaHUI.

1. ABropusyiiTech Ha BBIYMCIUTEIBHO KIACTEPE C MOMOIIIBIO ITporpammsl Putty.

CozpaiiTe Ha BEIYACIUTEIBHO KJIACTEPE MAIKY.

3. B co3nanHoii nanke co3gaiite ¢aiin ¢ mporpaMmoil Ha si3pike C++ ¢ HCIOIb30BAHUEM

texHosnoruu MPI, koTopast coxpaHsieT pe3yabTaThl B TEKCTOBBIN (haiin.

CxoMIUIMpyHTe NPOrpaMmy.

3anmycTuTe NporpaMMy Ha BBIIIOJHEHHE.

6. Cxomnupyiite pe3ynbTaT paboThl IPOrpaMMBbl Ha pabouyr0 CTAHIMIO C TOMOIIBIO
nporpammbel WIinSCP.

o

o~

0C-4. 3auer.
IIpumepHbIe BOIIPOCHI K 3a4eTy.

OcHoBHbIE TOHATHUA U CPepbl IPUMEHEHHS BBICOKOTPONU3BOAUTEIbHBIX BIYHCICHUM.
Knaccudpukauus @nunna.

ApPXHUTEKTYpBI BBICOKOIIPOM3BOAUTEIbHBIX BBIYMCIUTEIBHBIX CHCTEM.
BbruncnuTenbHbIE KI1acTepHI.

OCHOBHBIE TEXHOJIOTUHU NapaLIEIBLHOTO IPOrPaMMUPOBAHHUS.

S3pik C++: TUIIBI TaHHBIX, OCHOBHBIE TPOIPAMMHBIE KOHCTPYKLIMH.
OOBeKTHO-OpUEHTHPOBAaHHOE TTporpaMmupoBanne B C++. bubmmoreka STL.
OcHoBHbIE KOMaH/IbI Linux.

OcHOBBI pabOThI Ha BEIYMCIUTEIBHOM KJIacTepe: yAaleHHbIH JocTyI, 0OMeH (aiinamu,
PENAKTUPOBAHUE, KOMITMIIALMS U 3aIlyCK IPOIPaMM.

CoNoO~LNE

Kpurepun popmupoBanus 3a4eTHONH OLIEHKH

OtrMeTka «3auTeHO» CTABUTCSl, €CJM AaCIUpPaHT B YCTHOM W/WJIM THCBMEHHOM OTBETE
IIPOJIEMOHCTPUPOBAI CIIEAYIOLIUE 3HAHUSA U YMEHHUS:
® [PUBEJACH JOCTATOYHO MOJHBIN OTBET HA ITOCTABJIEHHBIN BOIPOC;
® [POJAEMOHCTPUPOBAHO YMEHHE MBICIUTH JIOTUYECKH, YCTAaHABINBATh IPUYNHHO-
CJIEICTBEHHBIE CBSI3U, JOKA3aTEIbHO PACKPBITEI OCHOBHBIE I10JI0KEHHS;
® OTBET UMEET JJOCTATOYHO YETKYIO CTPYKTYPY, U3JI0KEHHUE MOCIEA0BATENIBHO,
OTpa)kaeT CYIIHOCTb PACKPBIBAEMBIX ITOHATUH.
e OTBET Ha BONPOC M3I0KEH TIPAMOTHO, C WCIOJIb30BAHUEM MATEMaTUYECKON
TEPMUHOJIOTUH.
[Tpu BbICTaBIEHNUN 3a4ETHON OTMETKH MOXKET OBITh YYTEHO TaKKe KauecTBO paOOThI acIpaHTa B
npoliecce OCBOCHUS AUCIHUILTUHBI (Pe3yabTaThl TEKYIEH aTTeCTaIlH).
AcnupaHTbl, HE CHABIIME 3a4eT, CHAIOT €ro IOBTOPHO B COOTBETCTBHUM C TIpa(uKoM,
pa3pabOTaHHBIM OTJIEJIOM aCITUPAHTYPHI.



YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JTACIATITAHBI

OcHoBHas1 JInTepaTypa

OCHOBBI BBICOKOIIPOU3BOIUTENLHBIX BhIUMCIeHHI : yuebHoe nocodue / K.E. Adanacees, C.1O.
3aBo3kuH, C.H. Tpodpumos; A.}O. Biacenko. - Kemeporo : KemepoBckuii rocyiapcTBEHHBIN
yHusepcutet, 2011. - 246 c. [Dnekrponnslii pecypc]. - URL:_
http://biblioclub.ru/index.php?page=book&id=232203

Adanacbes, K.E. OCHOBBI BEICOKOTIPOU3BOJUTEIBHBIX BEIYUCICHHH : yaeOHOE Tocooue /

K.E. Adanacwes, C.B. Ctykoinos, B.B. Mansimenko u ap. - Kemeposo : KemepoBckuii
rocyfaapcTBeHHbIN yHusepcuret, 2012. - T. 2. TexHOI0ruu napamuieabHOro
nporpaMmmupoBanus. - 412 c. - [DneKTpoHHbIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232204

AdanacweB, K.E. OcHOBBI BBICOKOTIPOU3BOAUTENBHBIX BhIYHCIEHUH : yueOHoe nmocodue / K.E.
Adanacees, U.B. ['puropsesa, T.C. Peiin. - Kemepoo : KemepoBckwii rocyapCcTBEHHBIH
yHuBepcutet, 2012. - T. 3. [lapamienbHble BEIYMCIUTEIbHbBIC aJITOPUTMBL. - 185 c.
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232205
Hewmmutorun, C.A. Beenenue B mporpammupoBanue Ha kiacrepax / C.A. HemHrorus. - 2-e u3n.,
ucnp. - M. : Harmonansusiit OTKpbITEI YHUBepcuTeT « MTHTYUT», 2016. - 247 c. :
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=429082
Hemmntorun, C.A. [IporpammupoBaHue Ha Ki1acTepax ¢ UCIOJIb30BaHUEM HHCTpyMeHTOB Intel
(Intel Cluster Studio) / C.A. HemHrorus. - 2-e u3a., ucnp. - M. : HaunonansHbiii OTKpBITHIN
VYuusepcurer « MIHTYUT», 2016. - 259 c. : [DnexkTpoHHBIIA pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=429823

JlomoJiHuTeIbHAS JIUTEpaTypa

AnexceeB, A.A. OCHOBBI NapajieIbHOTO NMPOTPaMMHUPOBAHMS C HCIOJb30BaHHEeM Visual
Studio 2010 / A.A. AnekceeB. - 2-e¢ m3a., uchp. - M. : HanmonanpHbIii OTKpBHITHINA
Vuusepcurer «MHTYUT», 2016. - 332 c. :[Onexrponssii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=4288292.
I'eprens, B.I1. TexHonornu mocTpoeHHss U HCHONb30BAHUS KJIACTEPHBIX CHCTEM : Kypc /
B.II. T'eprens ; Hanuonansusiit OTkpbiThiil YHUBepcuTeT "MHTYUT". - M. : UHTepHeT-
Yuuepcurer Mudopmarmonnsix Texuomoruit, 2009. - 470 c. : un. ; [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233768
bunnur, B.A. IlapannenbHble BBIYUCICHUS U MHOTOINOTOYHOE MporpammupoBanue / B.A.
bumnmur. - 2-e w3n., ucnp. - M. : Hannonansueiii OTkpeiTeiii YHUBepcuTeT «MHTYUT»,
2016. - 311 c. : un., cxeMm. - bubmmorp. B KkH. ; [DnexkTpoHHblii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428948
l'opoun, B.A. MaremaTuka, KOMIIBIOTEP, IPOTHO3 TMOrOJABI M JIpyrue CLEHapHu
MaTeMaTHIeckoi pusukw : yueoHoe nmocoome / B.A. I'opaun. - M. : @usmatmut, 2010. - 734
c. - [Onexrponnsii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=76682
Jukos, A. B. MatemaTudeckoe MOIETMPOBAaHUE U YUCIICHHBIC METOIBI : yueOHOe mocooue /
A.B. JluxoB; C.B. CrenanoBa. - Ilemza : [III'TIY, 2000. - 162
URL: http://biblioclub.ru/index.php?page=book&id=96973
3amu3usk, B.E. Teopus u npakTuka 1o BEIYUCIUTEIbHON MaTeMaTUKe : yuyeOHoe mocodue /
B.E. 3amusznsk, .M. IllenanoBckas ; MunucrepctBo oOpa3oBanusi U Hayku Poccuiickoit
@enepanun, Cubupckuit @enepanbHblii  yHHBepcuteT. - KpacHospck : Cubupckuit
dbenepanbablii  yHUBepcuTeT, 2012. - 174 c¢. : [Dnexrponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=229271
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10.

Hewmnrorun, C. A. Beenenue B mporpammupoanue Ha Intel Cilk Plus / C.A. HemHtorus. -
2-¢ u3n., ucnp. - Mocksa : Harmonanpabiii OTkpbITeid YHUBepcuter « AHTYUT», 2016. -
148 c. URL: http://biblioclub.ru/index.php?page=book&id=429080

Cepmrox, HO.II1. IlapannenbHOoe MPOrpaMMUPOBAHHE JJIsi MHOTOSACPHBIX IPOILECCOPOB /
IO.I1. Cepmiok, A.B. IlerpoB. - M. : Wnrepuer-Yuusepcurer HWH(popMamoOHHBIX
Texnomorui,  2009. - 217 c¢. ; [DnekrponHerdi  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=234668

CoboneBa, O. H. Beenenue B unciennbie MeToabl . yueObnoe nmocooue / O.H. Cobonena. -
HoBocubupck : HI'TY, 2011. - 64 C.
URL: http://biblioclub.ru/index.php?page=book&id=229144

Hamuna, P. B. CoBpeMeHHBIE YHCIEHHBIE METOJIbl B OOBEKTHO-OPUEHTHPOBAHHOM
mnoxenun Ha C : kypc / P.B. Illamun. - MockBa : HHTepHET-YHUBEPCUTET
WNudopmannoHHbIX TexHonorui, 2011. - 246 C.
URL.: http://biblioclub.ru/index.php?page=book&id=234672

BBenenne B MeToApl mapauiesibHOTO MnporpammupoBanus. Jlekuust 5. IlapamienbHoe
nporpammupoBanue Ha ocHoBe MPIL. IIpe3entanus. - Mocksa : HaunonansHb1il OTKPBITHII
YHuBepcurer «HHTYUT», 2014. - 58 C.
URL.: http://biblioclub.ru/index.php?page=book&id=237059

BBenenue B MeTonsl mapaiiesnbHOro mporpammupoBanus. Jlekmus 6. IlapamnenbHoe
nporpammupoBanue Ha ocHoBe MPIL. IIpe3entanus. - Mocksa : HaunonanbHb1il OTKPBITHII
YHuBepcurer «HHTYUT», 2014. - ol C.
URL.: http://biblioclub.ru/index.php?page=book&id=237064

BBenenne B MeTOABl TapauiesibHOTO mporpammupoBanus. Jlekuust 7. IlapamienbHoe
nporpammupoBanue Ha ocHoBe MPIL. IIpe3entauus. - Mocksa : HaunonaneHbiii OTKpBITBII
YHuBepcuTer «HHTYUT», 2014. - 33 C.
URL: http://biblioclub.ru/index.php?page=book&id=237092

NudopmanuonHoe odecrnedeHne I CHUNITIHHBI

http://www.mathnet.ru/ - O6mepoccuiickuii MaTeMaTHYeCKUi TTOpTall (CBOOOIHBIH JOCTYII K
HOJIHBIM TEKCTaM cTarteil xypHaioB Akagemusaarientpa "Hayka" PAH).
http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm (6u6muorexa «Mwup
MaTeMaTHYeCKUX YpaBHEHUI», KHUTH 110 MaTeMaTHKe, MaTeMaTUYeCKHi aHau3,
(YHKIIMOHAJIBHBINA aHAIN3).

http://www.mccme.ru — MoCKOBCKHiA IIEHTP HEMPEPbIBHOIO MATEMATHUECKOTO 00pa30BaHusL.
http://ium.mccme.ru/courses.php - MoCKOBCKHiT LIEHTP HEMPEPHIBHOIO MATEMAaTHYECKOTO
oOpa3oBanus, 6nbaMoTeka KypcoB HesaBrucumoro MockOBCKOTro yHUBEPCHUTETA.
http://lib.mexmat.ru/books - Dnextponnas 6udnuoreka [loneuntensckoro copera MI'Y.
http://math-portal.ru

http://reslib.com — Research library

http://people.virginia.edu

http://projecteuclid.org

http://www.springerlink.com

. http://www.encyclopediaofmath.org

http://myweb.facstaff.wwu.edu

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLHUIIJINHBI

Ji1st npoBeieHNs ayIMTOPHBIX 3aHATHIA:

HaumenoBanue CIICIIUATIU3UPOBAHHBIX ay,Z[I/ITOpI/Iﬁ

N Ilepeuens oOOpya0OBaHUSA
1 maboparopuit P 124

Aymutopust Ne 417 [Tocamounsie mecta — 50
(Yal'TlY um. U.H. Ynesaosa, mi. 100-1eTus co ITpenonasarenbckuii €Toa — 1 1T,



http://biblioclub.ru/index.php?page=book&amp;id=429080
http://biblioclub.ru/index.php?page=book&amp;id=234668
http://biblioclub.ru/index.php?page=book&amp;id=229144
http://biblioclub.ru/index.php?page=book&amp;id=234672
http://biblioclub.ru/index.php?page=book&amp;id=237059
http://biblioclub.ru/index.php?page=book&amp;id=237064
http://biblioclub.ru/index.php?page=book&amp;id=237092
http://www.mathnet.ru/
http://www.mathnet.ru/ej.phtml?option_lang=rus&amp;JPUBLISHER8
http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm
http://www.mccme.ru/
http://ium.mccme.ru/
http://lib.mexmat.ru/books
http://math-portal.ru/
http://reslib.com/
http://people.virginia.edu/
http://projecteuclid.org/
http://www.springerlink.com/
http://www.encyclopediaofmath.org/
http://myweb.facstaff.wwu.edu/

nas poxxkaenust B.U. Jlenuna 1. 4)

CroJbl yYeHUUECKHE IBYyMECTHbIE — 14 mT.

CroJbl yUeHHUECKUE TPEXMECTHBIE — § WIT.

Tymba o xommnbroTep — 11T,

Bcerpoennsie mkadst — 2 1mT.

Crymbs — 50 mT.

MynbTUMEIUIHBIA KJIACC B COCTaBE: HHTEPAKTUBHAsS
cucreMa SMART Boaro SB 685. Hoyroyx HP Pavilion
06-2364.

Hocka — 1 mrT.

Kamrozu — 3 mr.

Cry1n U3 KOXH 4epHbIi — 1 mT.

Aynurtopus Ne 426a — Hay4HO-UCCIIEI0BATENbCKASA
nabopaTopusi MaTeMaTHIECKOTO MOJCITUPOBAHUS
(ayauTopus AJisl IPAKTHYECKUX 3aHSTHIA)

ITocamounsie Mecta — 11.
[IpenonaBatenbckuii cton — 1 wirT.

Crosbl yueHHYECKHE ABYMECTHbIE — 1 mIT.
CTOBI yYCHNYECKUE TPEXMECTHBIE — 3 IIT.
Cromsl st 000pyHOBaHHS — 2 IIT.

Cryn pykoBOAUTENS — 3 ILT.

Crynbst yuennyeckue — 11 mr.
ObopynoBanue:

1. BrICOKOIPOM3BOAUTENBHBIN BEIUMCIUTEIbHBIN
KJactep.

. Pabouas cranmms.

. [Ipoekrop.

. DKpaH.

. 3D-mpoexrop.

. 3D-TeneBusop.

. 3D-mipunTED.

. 3D-0uku (aKTHBHBIE, [TACCUBHEIE).

O 00 N O O b W

. OuKky BUPTyaIbHON peaTbHOCTH.
10. HaGops! 1 TEXHIYECKOTO TBOPYECTBA Ha
mratgpopme Arduino.

IToMeleHus1 IUIs1 CAMOCTOSITEJILHOM PadoThl 00y4aIOLIUXCS:
KOMIBIOTEPHEIE KIIacChl (C BBIX0A0M B VHTEepHET), OnbiroTeka (¢ Berxomom B HTEpHET).

Memuanentp (Yal'TlY um. N.H. YnbsHoBa, mi.
100-netus co musa poxnaenus B.U. Jleanna n. 4)

73 MOHOOJIOKA, COEIMHEHHBIX JIOKAIbLHON
KOMITBIOTEPHOM CceThi0; OecripoBoiHas cetbh Wi-Fi;
CTallMOHAPHBIH MpoekTop; 3kpaH; 5 )KK-moHnTOPOB, 2
JKK-nanenu; cucreMa BUICOKOH(PEPEHIICBSI3U —
PolycomHDX6000HD; akycTudeckas cucrema:
BOKaJIbHAs ayJMOCHUCTEMA U aKYCTHUECKHE KOJIOHKH.
CeKIMOHHEIE CTOJIbI-181mT.

YuransHbI 3ai (3JIeKTpOHHAs ONOIHOTEKa,
(Ynl'T1Y um. U.H. YassHoBa, mi. 100-1eTus co
nus poxxaenus B.W. Jlenuna 1. 4)

Hoyt6yku 15,6 ACER Packard Bell EasyNote
ENTE11HC-B9604G50MNKS 8 mrr.

Hoyr6yx Lenovo lIdeaPad B590 Intel Pentium Dual-
Core B960 2.2T'ri; 4G/500G/DVD-RW15.6*/Windows
7 Home -7mt.
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