MuHICTEPCTBO HayKH Y BBICLIETO obpasosanus Poccuiickoit Dexeparum
HAITMOHAJIBHBIN I/ICCJIEI[OBATEJIBCKI/II/I
TOMCKHWU I'OCYJAPCTBEHHBIM YHUBEPCUTET (HU TT'Y)

WNHcTUTyT NpUKIaAHOM MaTEMAaTUKU U KOMIIBIOTEPHBIX HAyK

YTBEPKIAIO: .
ﬂ&p‘éKT B T

Pa6ouast mporpaMma JUCIUILTHHbI
IMapajJieabHOE MPpOrpaMMHpOBaHUE
TI0 HAIPABJICHHUIO MTOJATOTOBKU
01.03.02 IIpukaagHass MaTeMaTHKa 1 MH(pOpMaTUKa

HampaBneHHOCTS (IpOQHIIb) TOATOTOBKH :
IIpuxiagHasi MaTeMaTHKa H MHKeHepUsi HH(POBBIX MPOEKTOB

®opma obyueHus
Oumnasn

Keanmudukarus
Bakamasp

I'og mpuema
2023

Kon mucuumnnune! B yuebHom mrane: 51.0.04.09

COIJIACOBAHO:

Tomck — 2023



1. Ilesb U UIaHUPYeEMBbIe Pe3YJIbTATHI 0CBOCHHUS THCIUIIIHHBI

Iesnbro 0CBOEHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHLIUI:

OIIK-4 Cnoco0OeH mMOHMMAaTh HPUHIUMBI PabOTHl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH U UCTOJIb30BaTh UX JUISl pELIeHUs 3a1a4 IPO(PeCCHOHATbHOMN e TETbHOCTH.

OIIK-5 Cmnocoben pa3palaTbiBaTh QJITOPUTMBI M KOMIIBIOTEPHBIE IPOTPAMMBI,
IPUTOJHBIE [T IPAKTUYECKOTO IPUMEHEHUS.

PesynpTaTramMu OCBOEHUS TUCIMILIMHBI SBISIOTCS CIEAYIONINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-4.1 OGmnagaer HEOOXOAMMBIMH 3HAHUSMH B 007acTH HMHPOPMALMOHHBIX
TEXHOJIOTUH, B TOM YHCJI€ HOHUMAET IPUHIUIIBI UX PaOOThI

NOIIK-4.2 [IpumMeHsieT 3HaHHs, MTOJyYeHHbIE B 00JIaCTH MH(POPMAITMOHHBIX TEXHOJIOTHH,
IPU PELICHUH 33124 TPO(eCCUOHABHON AEATENbHOCTH

NOIIK-4.3 HMcnonb3yeT coBpeMeHHbIE WH(OPMAIIMOHHBIE TEXHOJOTHH HA BCEX dTarax
peleHus 3a1ad IpopecCuOHAIBHON 1eATEIbHOCTH

NOIIK-4.4 JleMOHCTpHpPYET yMEHHE COCTaBIATh HaydHble 0030pbI, pedepaTsl U
O6ubmorpadguu Mo TeMaTuKe HayYHbIX UCCIIEIOBaHUH.

NOIIK-5.1 O6nagaer HEOOXOIUMBIMU 3HAHUSIMH QJITOPUTMOB, TIPUHHUIIAIIOB Pa3pabOTKH
QITOPUTMOB U KOMIIBIOTEPHBIX IPOrpamMM

NOIIK-5.2 Pa3pabaTbiBaeT aaropuT™Mbl M KOMIBIOTEPHbIE HPOrpaMMBbl JJIsl PELLIECHUs
3aj71a4 Npo(eCcCUOHANBHOM NesTeIbHOCTH

2. 3ama4m 0CBOCHUSA JUCHHUIINHBI

— OCBOUTH MPOTrpaMMHPOBAHUE MapaJUICIbHBIX AJITOPUTMOB C HCHOJIB30BAHHEM SI3bIKa
MPOrPAaMMUPOBAHHS BBICOKOTO YPOBHS M PEAIU30BBIBATH AJITOPUTMbI  BBIYMCIUTEIIBHON
MaTeMaTHKH Ha KIACTEPHBIX CHCTEMaX, BBITOJHSS TEOPETHYECKHE OICHKH 3(()EKTHBHOCTH
MOJYYECHHBIX MMAPAIIIEIBHBIX IPOTrPaMM

3. MecTO AUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCUTCS K 00s3aTelIbHOM YacTH 00pa30BaTeNbHOW IMPOTPaMMBI.
JucnuninHa BXOAUT B MOAYNb «Pa3zpaboTka mporpaMMHOTO 00eCTIeueHUs .

4. Cemectp(bl) ocBOeHHs U GopMa(bl) NPOMEKYTOUHON ATTECTANMHU MO TUCHHUILINHE

YerBepThlii CEMECTP, 3a4ET C OLIEHKOU

5. Bxognble Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEemHOro OCBOGHMsI JUCHUIUIMHBI TPeOYIOTCS pe3ysbTaTbl OOY4YeHHs IO
CIEIYIOIMUM AUCUMIIUHAM: «JlMcKpeTHas martemarukay, «Maremaruueckas JIOTMKa U TEOpHs
QITOPUTMOBY, «OCHOBBI IIPOrPaMMHUPOBAHUSY, «OOBEKTHO-OPUEHTUPOBAHHOE
IporpaMMHUpOBaHue», «MaTtemMaTndeckuil aHamu3», «Anredpa U reoMeTpus».

6. S3pIk peanu3zanun

Pyccknit

7. O0beM TUCHUILIHHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nekuu: 16 u.

-maboparopusie: 32 4.

O0beM caMOCTOSATENbHOM pabOThI CTY/IEHTA ONpeaAeNieH YIeOHBIM IIaHOM.



8. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. Beenenue
Beenenue. Kpurepuu onieHKHM NpOM3BOAUTENLHOCTH MAPaJUICIBHOIO IrOpUTMa. 3aKOH
Ampais.

Tewma 2. PexyppenTtHbie popMyITbI

PexyppenTtHbie (hopMyIibl. BeraucieHue 4acTHBIX CyMM MOCIIEIOBATEIILHOCTH YMCIOBBIX
snauenuil. IlocnenoBatenvHas cymma. KackagHas cxema CyMMHUpPOBaHUS. AJTOPUTM
CIIBaMBaHMSI. MonudunupoBannas KacKajHas cxemMa  CyMMHUpPOBaHUSI. Ouenka
npou3BOIUTENbHOCTH.  CrnocoObl  MapajieIbHOTO — MPEJCTaBICHHUS  [OCJIEJOBATEIbHBIX
anropuTmoB. Llukaudeckas peayKius.

Tema 3. TexHonorus napamieabHoOro nporpaMmmupoBanust MPI

Texnonorus Message Passing Interface mis mapamiensHOro MmporpaMMUpOBaHMST Ha
KJIACTEPHBIX CUCTeMax C pacnpeaeneHHON namsatbio. OcHoBHble ¢GyHkumu MPI ma C++.
Crpykrypa MPI-niporpammel. Komnusitius u 3amyck mapasmuienbHbix nporpamMm B OC Linux.

Tema 4. BolunciieHre MHTErpajioB
[TapannenbHOE BBIYKCICHUE OINPEICIECHHBIX W KpaTHBIX MHTErpaioB. Meron Monte-
Kapmno. Pa3zpabotka napamnensasix MPI-nporpamm ans knactepa TT'Y Cyberia.

Tema 5. YMHOXEHHE MaTPUIL
YMHOXEHUE MaTpUIlbl Ha BEKTOP. YMHOXCHHE MATPHUIBI Ha MAaTpHUIly. AJTOPUTMBI
K»>nnona u ®oxkca.

Tema 6. [Ipsimbie meTonbl pemenus CJIAY
[IpsiMbie MeTOABI pEIICHUS CUCTEM JIMHEHWHBIX YpaBHEHUW HAa MHOTOMPOIECCOPHBIX
cucremax. LU- Tema

Tema 7. [lapannensHas peann3anysi UTEpalMOHHBIX MeTOA0B pemeHus CJIAY

[TapannensHas peanuzanusi uTeparmoHHbIX MeToa0B pemieHus CJIIAY. Merox SxoOu.
Meton I'aycca-3einensa. Meron BepxHel penakcanuv. CUHXPOHHBIE U ACUHXPOHHBIE METOBI.
MeTtoJ1 conpsiKEHHbIX TPATUEHTOB € IPe100yCIaBIMBaHUEM.

Tewma 8. [IpeobpazoBanne Oypne
[MapannensHas  peanu3anust  JUCKpeTHoro  mpeoOpazoBanus  ®Pypwe.  beictpoe
npeobpazoBanue Oypbe. AnropuT™ «0aTTepdsii» U alropuT™M TPaHCIIOHUPOBAHUSL.

9. Tekymmii KOHTPOJIb MO AUCHUIIHHE

Texymuil KOHTPOIb IO AUCLUIUIMHE IPOBOJUTCSA IIYyTEM KOHTPOISA IOCELIAEMOCTH,
BIMIOJIHEHUSI TPAKTUYECKUX paboT U (¢ukcupyercs B (popMe KOHTPOJIBHOM TOYKHM HE MEHee
OJIHOT'O pa3a B CEMECTD.

10. ITopsigok nMpoBeeHUus1 1 KPUTEPUH OLCHUBAHHUS NPOMEKYTOYHOM ATTECTALUN

Teopernueckuii marepuan IO IUCUMIUIMHE JAeTCs B BHUJAE JIEKIUM C NPUMEHEHUEM
CTaHJApPTHBIX CpPEJCTBAa JEMOHCTpallMM MyiabTuMeana B (opmare .ppt. Ha mpaxTuueckux
3aHATUAX CTYJIEHTHI peanu3yror [IPEAJIOKECHHBIE aJITOPUTMBI [apajuIeIbHOT O
IIPOrpaMMHUPOBAHUS.

CamocrodrenbHas padoTa CTyI€HTOB M0 AUCHUILIMNHE OPraHU3yeTcs B CIEAYIONMX (opMax:



1) caMocTOsITENbHOE HM3YUYEHHE OCHOBHOTO TEOPETHMUECKOrO0 MaTepualia, O03HAKOMIIEHHE C
JIOTIOJTHUTEILHOM JUTepaTypoii, VHTepHeT-pecypcaMu, MOATOTOBKA K MPAKTHYECKON padoTe,
MOATOTOBKA K 3a4EeTY;

2) BBINIOJTHEHUE MPAKTUYECKUX PaboT.

B kagecTBe yueOHO-METOAMYECKOTO O0ECTIEUECHUsI CAMOCTOSTEILHON pabOThl HCIIONB3YeTCs
auTepatypa mo npeamery, MHTepHeT-pecypchl, Marepuan JEKUWH, YyKa3aHWs, BbIJaHHBIC
npernoiaBaTeseM Mpy MPOBEACHUH MPAKTHYECKUX PadoT.

dopma MPOMEKYTOUHOM AaTTeCTal[MU: aTTeCTalUs M0 HTOraM OCBOCHHUS AMCIUILIMHBI
IPOBOIUTCA B (pOpME MUCHMEHHOTO 3a4eTa C OLIEHKOM, KOTOPBIA MpeaycCMaTpUBaeT OTBETHI Ha
OuJIeThl Ha OCHOBE TEOPETUYECKOro MaTepuana. Bonpocs! Ousiera npoBepsitoT 3HAHUS U YMEHUS
0 UHAUKATOpaM BCCX KOMHGTGHHI/Iﬁ AJUCHUIIJINHBI.

YcnoBreM A0nmycKa K 3a4eTy ¢ OLIEHKOM ABISETCA cAavya IBYX MPaKTHIECKUX padoT.

IIpakTryeckue paboTHI:

[Tpaktuyeckas padora Nel «llapanienbHble CXeMbl CYMMHPOBAHUSY.

[TapamnenpHas peanu3anust pas3iIUYHBIX CXEM CYMMHPOBAHMS IOCIIEJOBATEIbHOCTU
YHUCIIOBBIX 3HaueHuH. CpaBHEHHE C TEOPETUUYECKUMH OLICHKAMH YCKOpPEHUS MapaljielIbHOTO
aIrOpUTMa.

Lenmp paboTel — CcaMOCTOATENbHAs pealM3alus aJrOPUTMOB CYMMHPOBaHHUS C
MCII0JIb30BAaHUEM HABBIKOB M 3HAHUU 110 TemMaM 2 U 3.

[IpaxTuueckas padora Ne2 «BbruucieHue HHTErpaIoBy.

Bbruncnenue KpaTHBIX MHTErpajioB METOJOM IOBTOPHOI'O MHTETPUPOBAHMS U METOAOM
Mounre-Kapno na MBC. CpaBHeHUE ¢ TEOPETUUYECKMMU OLICHKAMU YCKOPEHHUS MapajlielbHOro
aJIrOpuUTMa.

Lenp paboThl — CaMOCTOSATENbHAS peau3alysi alTOPUTMOB BBIYMCICHUS MHTEIPAJIOB C
MCII0JIb30BaHUEM HABBIKOB U 3HAHUM 110 TeMe 4.

11. YuyeOHoO-MeTOANYECKOE O0ecTeueHne

a) DNEeKTPOHHBIN y4eOHBI Kypc MO JUCHHUILUIUHE B JJIEKTPOHHOM YHHBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?i1d=10360

0) OrieHOUHBIE MaTepHalibl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUU 0
JUCITUITIINHE.

12. Ilepevyenn y4eOHOM JuTEpaTyphl U pecypcos cetu UHTEpHeT

a) OCHOBHas JUTEpaTypa:

—I'eprens B. II. BbICOKONpPON3BOAUTENBHBIE BBIUMCIECHUS JII MHOTOIPOLIECCOPHBIX
MHorosiepHbIx cucteM M.: @usmatnut 2010

— Crapuenko A. B. Merozas! napamnensabix BeranciaeHnii Tomck: M3n-Bo Tomckoro yH-

ta 2013

— JluneB A. B. TexHONOrMM mNapajjieIbHOTO MPOTrPAMMUPOBAHMS U IIPOLIECCOPOB
HOBBIX apxuTekTyp M.: U3n-Bo MockoBckoro ynusepcurera 2010

— Crapuenko A.B., lamunkun E.A., Jlaeea B.U., IIpoxanos C.A. IIpaktukym mno

MeToJIaM MapajuienbHbIX BerurcieHuit M.: 3n-Bo MockoBckoro ynusepcutera 2010

0) pecypcol cetu HTEepHET:

— OTKPBITHIE OHJIANH-KYPCBI

— XKypnuan «9xcnept» - http://www.expert.ru

— O¢dunnanpueiii calit PenepanbHOl CiIy)KObl TocynapcTBEHHOH craTuCcTUKU PO -
www.gsk.ru

— O¢dunnanshelii caifit BcemupHoro 6anka - www.worldbank.org

— Oobmepoccuiickas Cetb Koncynbrantllmtoc CropaBounass mpaBoBas —CHCTEMA.
http://www.consultant.ru


https://moodle.tsu.ru/course/view.php?id=10360

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Il

a) JIMIIEH3NOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nmporpamm. BkiioyaeTr mpuiaoXeHHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JOCTYIHBIE oOaavyHblie TexHoynoruu (Google Docs, SIHaekc AuCK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunou OoubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAs 6ubnuoreka (penozuropwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbTanT cTynenTa — http://www.studentlibrary.ru/
— Obpa3zoBarenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) ipodeccuoHaIbHbIe 0a3bl JAHHBIX (MPU HATUYUL):

— YuuBepcutetckas uHpopmaimonnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHass nH(poOpManmoHHO-cTaTucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuanbHO-TeXHH4YeCKoOe o0ecrieyeHue

Aynuropun AJi NpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aypurtopun Ui IIPOBEACHMS 3aHATUM CEMUHApPCKOrO THIA, WHAMBUAYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJIS U IPOMEXKYTOYHON aTTECTALIUH.

[TomemieHust It CaMOCTOSITENIFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMalMOHHO-00pa30BaTeIbHYIO Cpely U K
MH(OPMaLMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

Crapuenko Anekcannp BacunbeBuu, n-p ¢us.-mMaT. Hayk, npodeccop, 3aBeAyrOLIUi
Kadenpoii BEIUNCIUTENFHOM MaTEMAaTHKU M KOMITBIOTEpHOTO MozenupoBanus TI'Y.
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