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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [TapannensHble METOABI CYTIEPKOMITBIOTEPHBIX BBIUNCICHUN
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: W.H. KonbiuH, KaH1. (u3.-MaT. HAyK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MaTeMaTH4ecKiuX OCHOB yrnpasienus 15.05.2020



AHHOTANMA
Kypc «llapamnensHbie METONBI CYNMEPKOMITBIOTEPHBIX BBIYHCICHHUID CBSI3aH C CaMBIMH COBPEMEHHBIMHU
TEHJEHIUSMHU Pa3BUTHs BBIYUCIWTEIHHON TEXHUKHU. B HEM paccmaTrpuBaroTCAd TEXHOJIOTUH MapajiIebHOTO
MIPOTPAMMHPOBAHUS TSI BEIYMCIUTEIBLHBIX CHCTEM C OOIIeH pacrpeneneHHoN maMsIThio Ha ocHOBe OpenMP,
MPI, Cuda u np.
Bonbioe BHUMaHME yJiensieTcsl mapayuielIbHBIM ajIropuTMaM JTUHEHHON anreOphl, MaTeMaTHIeCKol (PU3UKH,
METO/IOB onTuMmm3anuu. M3ydaercs 3PQGEKTHBHOCTh HMX TNapajieIbHOW pealu3aliil Ha COBPEMEHHOM
BBIYHCIIUTEIIFHOM KJIacTepe.
B pamkax kypca CTyJIeHTHI BHEIIOJTHSIOT MPAKTHYECKUE 3aJaHus 0 pealn3alui BEIOpaHHBIX MapaiiebHbBIX
QITOPUTMOB U UCCIICIOBAHHIO WX MapauiedbHON 3 (HEKTUBHOCTH.

1. lean u 3apa4un

]_le.]'ll) JAUCHUIIINHBI

dopMupoBaHUE y CTYACHTOB 3HAHWHA M HABBIKOB Pa0OThI C MapajieNIbHBIX AJITOPUTMOB JIMHEHHOW
anreOpbl, MareMaTH4eckol (U3MKH, METONOB ONTHUMM3ALMU; TEXHOJOTHSIMH MapajuleIbHOTO
IPOTrPaMMHPOBAHMS ISl BBIYMCIUTENBHBIX CHCTEM C OOINEl pacrpeleseHHOW NaMAThbl0 Ha OCHOBE
OpenMP, MPI, Cuda u gp.

33]13‘[1/[ JAUCHUIIINHBI

* OCBOGHHE CTyJACHTaMU 0a30BbIX 3HAHWH (TIOHSATHH, KOHIICTIUI, METOJOB M MOJEJeH) B o0IacTu
pa3paboOTKM  TapajuIeNbHBIX  YUCJICHHBIX  METOAOB KAk  JINCOUIUIMHBL,  00ECIeYnBaromeit
TEXHOJIOTUYECKIE OCHOBBI COBPEMEHHBIX MHHOBAITMOHHBIX cep JAeATEIbHOCTH;

* MPUOOpPETCHNE TEOPETUUCCKUX 3HAHUHA M NMPAKTUYECKMX YMEHHWI M HaBBIKOB B 00JacTH pa3pabOTKH
napauIeJIbHBIX YUCICHHBIX METOJIOB U aJITOPHUTMOB;

* OKa3aHME KOHCYJAbTAlMHd W TOMOIIM CTYOCHTaM B MPOBEACHUM COOCTBEHHBIX TEOPETHUYECKHUX
UCCIIEOBAaHUN M NX MPAKTHYECKON peann3aliy B 00JacTH NapajiebHbIX BBIYHCICHHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIeOBaHUN B 007acTH TNPUKIAAHOW MaTeMAaTUKH H
nHPOpPMATUKN

OIIK-1 Cnocob6en pemars aktyanbhbie 3aqaun  |OITK-1.2 CrocobeH 0600mark ¥ KpUTHYECKH OIICHUBATh
(yHIaMEHTAIBHON M MPUKIIAJHON MAaTeMaTHKH |OMBIT M PE3yIbTaThl HAayYHBIX HCCICIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPHU PpElIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
I1K-3 BnajeeT HaBbIKAMH y4acTus B Hay4HpIX | (POPMBI yCTHOTO HayYHOIO BBICKA3bIBAHMUSL
JTUCKYCCHSIX, BBICTYIUIeHUS ¢ cooOmeHusimu 1 |[IK-3.2 YMeeT BecTH KOPPEKTHYIO AMCKYCCHIO B OOJacTH

JIOKJIalaMH, YCTHOT'O, IUCbMEHHOIO U MH(POPMAMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOIMU U
BHUPTYaJILHOTO (pa3MeleHHE B WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
MH(OPMALIMOHHBIX CETAX) XapakTepa, Ha [T0CTaBJIEHHbIE BONIPOCHI II0 TEME HAy4YHOU pabOoThI
IPE/ICTABICHUSI MATCPUAIIOB COOCTBEHHbIX [IK-3.3 MMeeT npakTUYECKWUOIBIT y4yacTHs B Hay4HBIX
HCCIICJOBAHHUH, TIPOBEACHHS KOPPEKTYPBI, CTYOCHUECKUX KOH(EPEeHUMSIX, OYHBIX, BHUPTyaJbHBIX,
peakTHPOBaHHUsL, ped)epUpOBaHKs pabOT 3204YHBIX OOCYKICHHUSX HaydyHbIX IIpobneM B oOmactu

WH(POPMALIMOHHBIX TEXHOJIOTHH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI



3HATb:

(dyHIaMEeHTaNbHBIE TOHSATHSA, 3aKOHBI, TEOPUU NapaJUICIbHBIX AJITOPUTMOB U PACHpPENSIIEHHBIX
BBIYHCIICHUIA;

COBpPEMEHHBIC TPOOJIEMBI COOTBETCTBYIOUIMX PAa3[e/iOB JIMHEHHOW anreOpbl, MaTeMaTH4YeCKOM
(bU3UKH, AUCKPETHON ONTHMH3ALINY;
OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIUX MaTEMAaTHYECKUX OOBEKTOB;
HOBEWIIME YHCIEHHbIE MeToAbl A(GQEKTUBHOTO peIIeHWs 3aJa4 JIMHEHHOH anreOpsl,
MaTeMaTHYEeCKOH (PU3UKH, IUCKPETHON ONTUMU3AIINY;
IOCTAaHOBKY Ipo0ieM yBenudeHus 3()(EeKTUBHOCTH NapaIeTbHBIX BBIYMCICHUM B 3a1adax
JMHEHHOH anreOpbl, MaTeMaTHYeCKON (DM3HUKH, TUCKPETHOMN ONTUMH3ALINH;

AQHAJUTUYECKNE W YHUCICHHBIE TOIXOAbI M METOIBl AJSl PELICHUS TUIOBBIX MPUKIAJHBIX 3a/1a4

JUHEHHOU anredppl, MaTeMaTu4ecKoi (PU3UKH, AUCKPETHON ONTHMU3ALINH.
YMETh:

HOHATH NOCTaBICHHYIO 3a/a4y;

UCTIONIb30BaTh CBOW 3HAHUS Ui pelIeHHs (yHIAMEHTAJIbHBIX M NPUKIATHBIX 3a/1a4 JIHHEHHOM
anreOpbl, MaTeMaTHUECKON (DU3UKH, TUCKPETHON ONTHMHU3AIINY;

OLICHUBATh KOPPEKTHOCTH TIOCTAHOBOK 33/1a4;

CTPOTO JIOKa3bIBATh WM OIIPOBEPIaTh yTBEPKIACHHE;

CaMOCTOSITEIFHO HAXOIUTh AJITOPUTMBI PEIICHNs Ha NTapaJljIeIbHON BEIYUCIUTEIBHONW TEXHUKE 3a/1a4
JTUHEHHOW anreOpbl, MaTeMaTH4eCKoW (U3WKH, JUCKPETHOH ONTUMH3AIMH, B TOM 4YHCIE H
HECTaHAAPTHBIX, ¥ IPOBOAUTH UX aHAJIH3;

CaMOCTOSITEIbHO BU/IETh CIIEACTBUS MTOIYYEHHBIX PE3yIbTaTOB;

OIIpeAessITh HAabOp CPEACTB, MOTYIIMX OBITh MHCTPYMEHTOM HCCIICAOBAHUS 3a1ad JIMHEHHON
anreOpbl, MaTeMaTHUECKOW (DU3UKH, TUCKPETHON ONTHMHU3AIINY;

NOJIB30BATHCSI CIIPABOYHOM JIUTEPATypOll HAYYHOTO U TPUKIIAIHOTO XapakTepa st OBICTPOro TOUCKa
HEOOXOAMMBIX MaTeMaTHUECKUX ¥ TEXHUYECKUX JAHHBIX U aITOPUTMOB;

JIaBaTh HKCIIEPTHYIO OLEHKY (PUHAIBHBIM pe3yJIbTaTaM peIICHHS.

BIIAJICTh!

HaBBIKaMH OCBOCHUS 0OJIBIIOT0 00beMa HH(POPMAIMK M PEICHUS 3a1a4 JUCKPETHOW ONTHMHU3AIINH;
HaBBIKAMU CAMOCTOSATEJILHON pabOThl M OCBOEHHSI HOBBIX JIMCIUILINH;

KyJIBTYpOi MOCTaHOBKHM, aHAJIHM3a W PEUICHUS MAaTeMaTHYeCKHX M MPHKIAJHBIX 3a/a4, TPeOyOmuX
JUIS CBOETO PpEIIEHHs HCIOIb30BAaHMS MaTeMaTHMYECKHX IOJXOM0B M METOAOB paclapajlieTUBaHUSL
BBIYKCIICHUI W METOIOB JIMHEHHOM anreOpbl, MaTeMaTHYeCKOW (DPU3UKH, JUCKPETHON ONTUMH3AIINY;

IIPEAMETHBIM S3bIKOM pacIpeAeIEHHBIX BBIYMCICHUH 1 HaBBIKAMHM TPAMOTHOTO ONMCAHUS PEILICHUS
3aj1a4 ¥ MPECTaBICHHS MOTYYECHHBIX PE3yIIbTaTOB.

HaBBIKAMU KOMITBIOTEPHOW 00paboTKn uH(popManuu - pa3pabOTKH COOCTBEHHBIX MPOTpPaMM JIJIist
napaIeTIbHBIX BHIYUCIUTEIBHBIX CUCTEM, a TAKKE OCBOSHHEM T'OTOBOTO IPOrPAMMHOTO 00ECIICYeHUS.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

MHOronpoueccopHble  BBIUYUCIUTEIBHBIE
CHCTEMbI. BBIUMCIMTEIBHBIE CUCTEMBI C
o0meld MmaMsAThIO.  BBEIYHCIUTEIBHBIE
CUCTEMBI C paclipeieIeHHONW MaMAThIO.




[TapannensHeie METO/IbI
BBIUMCIIUTENBHON MaTeMaTHku. [Ipsimble
METO/Ibl PpELICHUs CUCTEM JIMHEWHBIX
2 ypaBHeHMl. MTepanMOHHBIE  METOABI 10 10
peLIeHUsT CUCTEM JIMHEWHBIX YPaBHECHUM.
[lapamienbHple  METOABI  JIMHEWHOTO
[IPOrpaMMUPOBaHUS.
3amaun  AMCKPETHOH ONTUMHU3ALUH U
METOJ JUHAMUYECKOIO
3 MpOrpaMMHUpOBaHus. MeTon BeTBe u 10 10
rpanul. [lapannensHple Meroabl Ui
peleHus 3a1a4y JTUCKPETHOM
ONTUMU3ALMH.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. MHOFOHpOI_IGCCOpHBIe BBIYHCIIMTEIBHEIC CHCTEMBI. BBIUMCINTEIBRHBIE CHCTEMBI C 06]].[6171
MaMsIThi0. BEIUUCIUTENIBHBIE CHCTEMBI C pacnpeneneHHoﬁ IaMATBIO.

Krnaccuduxanumst MHOTOIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CHCTEM. ApPXUTEKTYpHl ¢ oOmel u
pactnpeneneHHoil namATho. Crarhuyeckud M AMHAMUYECKMH mapawienusM. [lapaiienbHble
BbluKciaeHus. OCHOBHBIC TOHATHS: MapajuiesbHass 3(QQEeKTUBHOCTh, yckopeHue. Vi3mepeHue
HnapaJIeNbHON IPOU3BOAUTEIBLHOCTH.

[MpousBonbHb gocTyn Kk mamsitH, PRAM apxwurekrypa. Ilporpammusiii uaTepdeiic OpenMP.
[IporpammupoBanne B s3bikax C u Fortran. Ilpouecchl, BBIYMCINTENbHBIE HUTH, MOTOKH.
CuHXpoHHM3aIMs JOCTyNa K 00IIMM JaHHBIM, ceMadopsl. [Ipumeps! mporpamm.

BrrunciurensHble CHUCTEMBI ¢ pacrpeaesieHHor mamsathio. Knactepwl. [IporpamMusiii mHTEpdeiic
MPI. OcHoBHbIC TUTBI (YHKIWH: MHAIUAINA3ANNS BBIYUCICHUA, TTapHbIe OOMEHBI, KOJUIGKTHBHBIC
oOmeHsl, 6apbepsl. [Ipumeps! mporpamm.

2. IlapamnenbHble METOIbl BBIYMCIMTENBHOM MaTeMaTHKHU. IIpsiMble METOIbl pElIeHUs CHCTEM
JIMHENHBIX ypaBHEHWH. ITepallMOHHBIE METOABl PEIIECHUS CHCTEM JIMHEHHBIX YPaBHEHMM.
[NapasuienbHble METOBI JIMHEHHOIO IPOrpaMMHUPOBAHHUS.

[lapamienbHple MeTOABI BBIYUCIUTEIBHOW MaTreMaTWKd W Maremarnueckod ¢usuku. CreneHb
napajjienusMa ajlropuTMa, 3€pHUCTOCTh aIrOpUTMa. 3aBUCHMOCTh IO JaHHBIM. MeTOo/bl
JEKOMITO3UIINH, pa3breHne 001acTu U pacrpeieeHue JaHHBIX [0 MIPOLECCoPaM.

Jluneiinas anreOpa. [IpsiMble METONBI pellieHUs JTMHEHHBIX CHCTEM ypaBHEHWH. ba3oBbie criocoOb
pacnpeneneHuss JaHHBIX 10 npoueccopaMm. Opranmuszanus ooMeHos. [lapamnensHast 3¢ pekTuBHOCTD
OCHOBHBIX aJITOPUTMOB.

Jlunelinas anrebpa. MtepanmoHHBIE METOABI PEUICHUS JIMHEWHBIX CHUCTEM YpaBHEHUH. YCKOpeHue
CXOJUMOCTH HTEpallMOHHBIX METOAOB. PacmpeneneHue AaHHBIX IO mporeccopam. [lapannensHas
3((HEKTUBHOCTH BRIYHCICHUH.

3amaun ontummzanuu. [lpsmas wu fgBoiicTBeHHast 3amada. Merton Hpiotona. BapuanTthl
pacmpeleneHnss JaHHBIX IO  MpolleccopaM, MapajulelbHas pealn3alus W [apajuienbHas
3G PEKTUBHOCTS.

3. 3agaun TUCKPETHOW ONTUMM3AIMHN U METO]l AMHAMUYECKOTO IMPOTrpaMMHUpPOBaHuUs. MeTos BeTBeH 1
rpanul. [lapannensHbie METOIBI IJIS1 PEIICHUS 3a/1a4 JUCKPETHOW ONTUMU3ALUU.



[lapamienbHble MeTOABI BBIYMCIUTEIBHOW MaTreMaTWKd W Maremarhuueckod ¢usuku. CreneHb
napajuleiM3Ma ajiropurMa, 3€pHUCTOCTh AJIrOpUTMAa. 3aBUCUMOCTb [0 JaHHBIM. MeTozabl
JEKOMITO3UIINH, pa3breHne 001acTu U pacrpeeieHue JaHHbIX [0 IPOLECCoPaM.

Jluneiinas anreOpa. [IpsiMble METONIbI pellieHUs JIMHEHHBIX CHCTEM ypaBHEHW. ba3oBbie criocoOb
pacmpeneneHuss JaHHBIX 10 npoueccopaMm. Opranuzanus ooMeHos. [lapamnensHast 3¢ pekTuBHOCTD
OCHOBHBIX aJITOPUTMOB.

Jlunelinas anrebpa. MtepanmoHHbIE METOABI PEUICHUS JIMHEWHBIX CHUCTEM YpaBHEHUH. YCKOpeHue
CXOJUMOCTH HTEpallMOHHBIX METOAOB. PacmpeneneHue AaHHBIX IO mporeccopam. [lapannensHas
3((HEeKTUBHOCTH BEIYHCICHUH.

3amaun ontummzanuu. [lpsmas wu gBoiicTBeHHast 3anmada. Merton Hpiotona. BapuanTtel
pacmpeleneHdss JaHHBIX IO MpolleccopaM, MapajuielbHas pealn3alMs W [apajuienbHas
3G PEKTUBHOCTS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jis JIEKUIUNH: KOMIBIOTEPHI C BHIXOJJOM Ha COBPEMEHHBIH
BBIYMCIIMTEJIBHBIN KJIACTEP U MYJIBTHMEANIHOE 000pynoBaHue (IIPOEKTOP, 3BYKOBasi CUCTEMA);
Heo0xoanmoe nporpamMmmHoe o0ecriedeHre: BBIX0 B MHTEPHET, HHPOPMAIMOHHBIE PECYPCHI, JOCTYI K
KJIacTepy.

ObecrieueHue caMOCTOSTENBHON paboThI: 3ekTpoHHas oubnmnoreka MOTU, snekTpoHHBIE pecypehbl.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BBenenue B MpUKIIaHOE AUCKPETHOE MporpaMMupoBanue [TekeT] : Moienu 1 BEIYUCIUTENbHbIC
anroput™sl : yueb. nocodue ans By3os / U. X. Curan, A. I1. UBanoBa .— M. : ®usmaniut, 2002 .—
240 c.

2. YncneHHbIe METO/IBI, aITOPUTMBI U TpOrpaMMebl. Beenenune B pacnapamienusanue [Teker] : yue6.
nocobue 1is By30oB / B. E. Kapnios, A. U. Jlo6anoB .— M. : ®usmarkuura, 2014 .— 192 c.

JomnonHurenbpHas auTeparypa

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. ndpopManmoHHO-aHATUTHYECKHUE MaTepPHaJIbl 110 MapajieIbHbIM BEIYHCICHUSIM.
http://www.parallel.ru/

2. HoxymenTanus no MPIL.

http://www.mpi-forum.org/

3. HokymenTarus no OpenMP.

http://www.openmp.org

4. Usmepenue npoussonureiabHoctu MPI.
http://www.mcs.anl.gov/research/projects/mpi/mpptest/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexumoHHBIX 3aHATHUAIX HCIIOJIB3YCTCA pa60Ta C BBICOKOIIPON3BOAUTECIIbHBIM BbIYHUCIUTCIIbHBIM
KJIaCTCPOM, BBIYUCIUTCIIbHBIMU CUCTCMAaMU C 06]]_[61\/’1 pacnpe):[eneHHOﬁ IIaMATBIO Ha OCHOBEC OpenMP,
MPI, Cuda.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



Crynent, u3yqaromuii kypc "[lapamienbHbsle METOIbI CyNEepKOMIBIOTEPHBIX BBIYUCICHHUN", TOIKEH C
OZIHOM CTOPOHBI, OBJIAJETh OOIIMM MOHATHHHBIM aNNapaToM, a ¢ IPYroii CTOPOHBI, JOJDKEH HAyYUThCS
NPUMEHATh TEOPETHUECKUE 3HAHUS HA TPAKTUKE.

B PE3YyJbTATC HU3YUCHUSA AUCHUIUIMHBI CTYACHT JOJIKCH 3HAThb OCHOBHBIC OIIPCACIICHUSA, IOHATHA,
CpeacTBa, METOAbI N aJITOPUTMBI.

YcnemHoe 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOATEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UYTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOﬁ JINTCPATyphl,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX JJISI CAaMOCTOSTEIHEHOTO  M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— perieHue 3a1a4, pa3paboTKy aJrOpUTMOB U MIPOTPAMM, IPEUIaraéMbIX CTYIEHTaM Ha MPAaKTHYECKUX
3aHATHIX U B KAUECTBE KypPCOBOTO 3aJaHMs,

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO W KOHTPONb 3a CaMOCTOATENBHOM paboOTOM CTygeHTa ocyuiecTBisieTcss B (opme
HUHAUBUYaJIbHBIX KOHCYJIbTAlUM.

BaxxHo 10oOWTBHCS MOHMMAaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY.

Jluteparypa 1151 caMOCTOSTENTBHON paOOTHI:

1. Curan U.X., UBanosa A.Il. Meroas! ontumuszanuu. HawaneHbiilt kype. Yacts 1-2. Kypc nexnmii. —
M.: MUUT, 2006.

2. Tocemkun M.A., Curan M.X, TlanumesnoBa H.H. IlapannenbHeie anropuTmbl B 3amadax
JMCKPETHON ONTHMHU3AIMM: BBIYUCIUTENbHBIE MOJAENH, ONOIMOTEKa, pe3ylbTaThl 3KCHEPUMEHTOB. —
M.: BII PAH, 2006.

3. Group W. Lusk E., Skjellum A. Using MPI. Portable Parallel Programming with the
Message-Passing Interface. — MIT Press, 1994.

4. Snir M., Otto S., Huss-Lederman S., Walker D., Dongarra J. — MPI: The Complete Reference. MIT
Press, Boston, 1996.

5. Chandra R., Dagum L., Kohr D., Maydan D., McDonald J., Melon R. Parallel Programming in
OpenMP. — Morgan Kaufmann Publishers, 2000.

6. AnronoB A.C. [lapamnenpHOe MpOrpaMMHpOBaHHE C HCIOJIb30BaHHEM TexHonoruun OpenMP:
yuebHoe nocodue. — M.: MI'Y, 2009. http://parallel.ru/info/parallel/openmp/

7. Foster 1. Designing and Building Parallel Programs. http://www.mcs.anl.gov/~itf/dbpp/

8. Hoxymenrauus no MPL. http://www.mpi-forum.org/

9. HoxymenTauus no OpenMP. http://www.openmp.org

10. U3mepenne npousBoautenbnoctd MPL. http:// www.mcs.anl.gov/research/projects/mpi/mpptest/

I1. Kumar V., Grama A., Gupta A., Karypis G. Introduction to Parallel Computing. — The
Benjamin/Cummings Publishing Company, 2003.

12. Optera /. Beenenue B mapayijienbHbIe U BEKTOPHBIE METO/BI PEIICHUS JIMHEWHBIX CUCTEM. — M.:
Mup, 1991.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: W.H. KonpmmH, kaua. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTeMAaTUKH W
nH(POPMATUKN

OIIK-1 Cnocob6en pemars aktyanbhbie 3aqaqn  |OIIK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
(byHIaMEeHTaIBHON M MPUKIIAJHOM MAaTeMaTHKH |OMBIT M pPE3yJIbTaThl HAayYHBIX HCCICIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
I1K-3 BnajeeT HaBbIKAMH y4acTus B Hay4HbIX | (POPMBI yCTHOTO HAayYHOIO BbICKA3bIBAHHSL

JIMCKYCCHSIX, BRICTYIUICHHS ¢ cooOmenusmu 1 |[1K-3.2 YMeer BecTH KOPpPEKTHYIO NHUCKYCCHIO B OO0JIaCTH

JIOKJIalaMH, YCTHOT'O, IUCbMEHHOIO U MH(POPMAMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOIMU U
BHUPTYaJILHOTO (pa3MelcHHE B WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
MH(OPMALIMOHHBIX CETAX) Xapakrepa, Ha [TOCTaBJIEHHbIE BONIPOCHI II0 TEME HAy4YHOU paboThI
IPE/ICTABICHUS] MATCPUAIIOB COOCTBEHHBIX [IK-3.3 MMeeT npakTUUECKWUOIBIT y4yacTHs B Hay4HBIX
HCCIICJOBAHHH, TIPOBECHHS KOPPEKTYPBI, CTYOCHUECKUX KOH(EPEeHUMSIX, OYHBIX, BHUPTyaJbHBIX,
peakTHPOBaHHUsL, pedepUpOBaHIs pabOT 3a04YHBIX OOCYKICHHUSX HaydyHbIX IpobneM B oOmactu

WH(POPMALIMOHHBIX TEXHOJIOTHH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3ydeHHs IUCUMILIMHBI «[lapajuienbHble METONBI CYNEPKOMITBIOTEPHBIX BBIYHCICHUID
00yJaronuiics JOmKeH:

3HATb:

(yHIaMeHTalbHbIE TOHSATHS, 3aKOHBI, TEOPHUU MapaUIeTbHBIX AJITOPUTMOB M paclpeeaEHHBIX
BBIYHCIICHUIA;
COBpEMEHHBIE MPOOJEMBbl COOTBETCTBYIOIIMX pAa3lefioB JHHEHHOW anreOpbl, MaTeMaTH4eCKON

(bU3UKH, AUCKPETHON ONTHMH3ALINY;

OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MAaTeMaTHUYECKUX OOBEKTOB;

HOBEWINIME YHCIEHHbIE MeToAbl A(GQEKTUBHOTO pelmIeHWs 3aaa4 JIMHEHHOH anreOpsl,
MaTeMaTH4ecKor (PU3UKHU, TUCKPETHOW ONITUMHU3ALIH;
IOCTAaHOBKY IpoOieM yBenudeHus 3()(eKTUBHOCTH NapaIe]bHBIX BBIYMCICHUH B 3a1adax
JMHEWHOM anredppl, MaTeMaTH4ecKoi (PU3KMKH, IUCKPETHON ONTHMHU3ALINY;
AQHAJMTUYECKUE W YHUCICHHBIE TOIXOAbI M METOIBl AJISl PELICHUS TUIOBBIX MPUKIAJHBIX 3a/1a4
JUHEHHOU anredppl, MaTeMaTu4eckoi (PU3UKH, AUCKPETHON ONTHMU3ALINH.
yMeThb:

HOHATH NOCTaBICHHYIO 3a/a4y;

WCIOJIb30BaTh CBOM 3HAHUS AJSl pElICHUS (QyHIaMEHTAJIbHBIX M NPUKIAAHBIX 33434 JIHHEHHOU
anreOpbl, MaTeMaTHUECKOW (DU3UKH, TUCKPETHON ONTHMHU3AIINY;

OLICHUBAaTh KOPPEKTHOCTh IOCTAaHOBOK 3a]1a4;

CTPOTO JIOKa3bIBATh WM OIIPOBEPIaTh yTBEPKIACHHE;

CaMOCTOATENBHO HAXOIUTh aJITOPUTMBI PEILICHHUS Ha MapaJljieIbHONH BRIYUCINTENILHON TEXHUKE 3a/1a4
JTUHEHHOW anreOpbl, MaTeMaTH4eCcKoW (U3WKH, JUCKPETHOH ONTUMH3AIMH, B TOM 4YHCIE H
HECTaHJAPTHBIX, U IPOBOAUTDH UX aHAIIU3;

CaMOCTOSITEIbHO BU/IETh CIIEACTBUS MOTYYEHHBIX PE3yIbTaToOB;

OTpeneNiaTh Habop CPEACTB, MOTYIIMX OBITh HWHCTPYMEHTOM HCCIICAOBAHMS 3ajad JIMHEHHOU
anreOpbl, MaTeMaTHUECKON (DU3UKH, TUCKPETHON ONTHMHU3AIINY;

MOJIb30BATHCS CIIPABOYHOM JINTEPATypOil HAYYHOTO M MPHUKIAJHOTO Xapakrepa sl ObICTPOro MoucKa
HEOOXOAMMBIX MaTeMaTHUECKUX ¥ TEXHUYECKUX JTAHHBIX U aITOPUTMOB;

JlaBaTh HKCIEPTHYIO OLEHKY (PMHAIBHBIM PE3YJIbTaTaM peLICHUsI.




BJIaJeTh:
HaBBIKAMH OCBOEHUS 00JIBIIOr0 00beMa HHGOPMAIMK M PELICHUS 3a1a4d JUCKPETHONW ONTHMHU3AINHN;
HaBBIKAMU CaMOCTOSITEIIbHOM pabOThl U OCBOCHUS HOBBIX IUCLHUILUINH;

KyJIbTypOi MOCTAHOBKHM, aHAJIM3a U PELICHUS MAaTeMaTHYeCKUX WM MPUKIAJHBIX 3a]a4, TPeOyroImuX
JUIsL CBOETO PEIICHUs HCIOJB30BaHUSA MaTEMAaTHYECKHX IOAXOJOB M METOIOB paclapajuieIuBaHUs
BBIYMCIICHUH M METO/IOB JIMHEHHOM anreOphl, MaTeMaTnieckoi (pU3uKH, JUCKPETHON ONTUMH3AIINY;

MIPEIMETHBIM S3BIKOM PacHpeNeIEHHBIX BBIUUCICHUI WU HaBBIKAMU I'PAMOTHOIO ONMCAHMS PEIICHUS
3a[a4 U [IPeJCTABICHUS [IOJYyYEHHBIX PE3yJIbTaTOB.

HaBBIKAMU KOMITBIOTEPHOH 00paboTku nH(popManuu - pa3pabOTKH COOCTBEHHBIX HPOTrpaMM st
HapajieIbHbBIX BHIYNCIUTEIBHBIX CUCTEM, a TAK)KE OCBOEHHEM TOTOBOTO IPOrPAMMHOI0O 00eCIeUeHUs!.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

B kauectBe OPaKTUICCKUX KYPCOBBIX 3aI[aHI/Iﬁ CTyACHTaM NpCAjIaractcda NpuMCHUTDb 3HAHUA TCOPHUU K
pa3pa60TKe COOCTBEHHBIX nporpamm Ui apajuI€JIbHBIX BBIYHUCIMTEIbHBIX CUCTEM, OCBOHUTH I'OTOBOC
nporpaMmMHOC 06GCHGI{CHI/IC, a TaKKC UCCIICAOBATh UX MAPAJIJICIIbHYTO Bq)(I)CKTHBHOCTL.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. MHoromnporeccopHbl€ BEIUNCIUTEIbHBIE CHCTEMBbI, UX KIacCH(UKAIIHS.

2. ApXUTEeKTypbl C o0Omell u pacrnpeneicHHOW mamMaThio. CTaTWYecKUd ©W JUHAMHYCCKUI
napajuIeIu3M.

3. Tapannensuble BbruncieHus. OCHOBHBIE MOHATHS: MapaienbHas 3((EeKTUBHOCTb, YCKOPEHHE.
N3mepenue napauienbHON IPOU3BOAUTEIIBHOCTH.

4. BpluuCIUTENBHBIE CHUCTEMBI ¢ O0mIeH mnamaThio. [Ipow3BoibHBIN JMocTyn K mamsatH, PRAM
apXUTEKTYpa.

5. Ilporpammusiii uaTepdeiic OpenMP.

6. IlporpammupoBanue B s3bikax C m Fortran. Ilpomeccel, BBIYUCIWTENbHBIE HUTH, HOTOKH.
CuHXpoHM3aIMs JOCTyNa K 00IIMM JaHHBIM, ceMadopsl. [Ipumeps! mporpamm.

7. BbruMcnuTeNnbHBIE CHCTEMBI C pacipeeIeHHON namMaThio. KiacTtepsl.

8. Ilporpammusiii uatepdeiic MPI.

9. OcHoBHble THNBI (YHKIUH: WHULIUATU3AIMs BBIYUCIECHHH, NapHble OOMEHBI, KOJJICKTHBHBIC
oOmeHsl, 6apbepsl. [Ipumeps! mporpamm.

10. IlapannenbHble METOABI BBIYMCIUTENBbHOM Maremaruku. CTeneHb Mapajulesu3Ma aJropuTMma,
3€pHUCTOCTb AJITOPUTMA. 3aBUCUMOCTb 10 JTaHHBIM.

11. MeToas! 1eKOMIIO3UIINH, pa30ueHne 00IaCTH U paclpeiesieHne JaHHBIX 110 MIPOIIeCCOopaM.

12. JluneiiHas anreOpa. IIpsimMble MeToapl pelICHHsS JIMHEHHBIX cHCTeM. bazoBbie CIOCOOBI
pacmpeneneHuss TaHHBIX o mporeccopam. Opranuzanus oOmeHoB. [lapamiensras 3QQPeKTUBHOCTD
OCHOBHBIX aJITOPUTMOB.

13. Jluneitnas anredpa. MtepaiinoHHBIE METOJBI PEIICHUS JIMHEHHBIX CHCTEM. YCKOPEHHE CXOAMMOCTH
UTEPAallMOHHBIX MeTooB. PacnpeneneHue maHHbBIX 1o mpoueccopam. IlapamnensHas 3¢ ¢GeKTUBHOCTH
BBIYHCIICHUM.

14. TlapannenbHble METO/BI JINHEHHOIO IPOrpaMMHUPOBAHUS.

15. 3apmaum ontummsauuu. [lpsimas wu nBoiicTBeHHast 3amada. Meron Herorona. Bapuantst
pacrupeneneHuss JaHHbIX 110  IIpolieccopaM, IapajjiesibHas peajusalus M [apajulelbHast
3¢ (HEeKTHBHOCTD.

16. 3amaun TUCKPETHON oNTUMH3ALMK. 3afa4ya o paHue. MeTol TMHAMHYECKOTO MPOrpaMMHUPOBAHHS.
CTpyKTypBl IaHHBIX, Opranu3anus ooOMeHoB. [lapannensHas peanusanus.

17. Meton BetBeil u rpanui. JlepeBo BersieHus. [lapannenshas peanuzanus. bamancupoBka nepesa
Bbruncienuii. [loporosoe uncio seriaennit. KomOMHMpOBaHHBIE aITOPUTMBI.

18. MeTtonsl TMHaMHYECKOTrO MPOrpaMMHUpPOBAHHM, MapajuienpHas peanusanus MJIL nnsg 3agaum o
paHue.

19. Anroputmbl NpUOIMKEHHOTO PELISHUS 33/1a4d O KOMHBOSDKEpE (JIEKOMITO3MIHS, MapasiebHOe
peleHue moa3ajaad, NpuOIMKEHHOE PELICHHE).



HTtorosas arrecraiys no Kypcy MpoBOANTCS B (opMe 3K3aMeHa.

[TpumMepsl OUIETOB IS CaYH DK3aMeHa

buner Nel

1. BeruuciurenbHbIE CUCTEMBI C OOIIEH MaMSAThIO.

2. 3aga4yy TMCKPETHOM ONTHUMH3AIMH. 3a]a4a O PaHIIe.
buner No2

1. [TapannenbHbIE METOABI BEIUUCIUTEIFHON MaTeMaTUKH
2. Merop BeTBE# U TpaHMUIL.

Kpurepun onennBanus
Onenka

onmyHo 10: omenka «oramuHO (10)» BBICTaBISICTCSl CTYIEHTY, IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

onmmyHO 9: oneHka «omin4HO (9)» BBICTaBISIETCS CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHON MporpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE MPHHATHIX
peleHnn

OTIMYHO §: OIEHKa «OTIMYHO (8)» BBICTABISIETCS CTYIACHTY, IIOKa3aBLUIEMYy BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yuyeOHON MporpaMMbl AUCHUIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

XOpOUIO 7: OLIEHKa «XOpOHIO (7)» BBICTABISIETCS CTYAEHTY, €CIIM OH TBEPAO 3HAET Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 33124 HEKOTOPbIE HETOYHOCTH;

XOpo1Io 6: OIICHKA «XOpOLIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATrcpuraj, rpaMOTHO U 11O
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

XOpOIIO 5: OIIEHKa «XOpowIo (5)» BBICTABISAETCS CTYAEHTY, €CJIM OH 3HAET MaTepual, U IO CYIIECTBY
M3J1araeT ero, yMeeT NPUMEHSTh MOJTyYCHHbIC 3HAHHWS Ha MPAKTHKE, HO JOMYCKaeT B OTBETE WIH B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

YIOBJIETBOPUTENBHO 4: OLEHKA «YIOBIETBOPUTEIHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBLIEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWUH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO TPy 3TOM OH BIaJIeeT OCHOBHBIMHU pasziellaMi y4eOHON HporpaMmbl, HEOOXOIUMbBIMU
JUI IaJbHEWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMS MO 00paslly B CTaHIapTHON
CUTYyalluy;

YIOBJIETBOPUTENBHO 3: OLIEHKA «YIOBJIETBOPUTEIHHO (3)» BBICTABISIETCS CTYIACHTY, MOKa3aBLIEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HaHWUH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BATEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepuaia, HO TPH 3TOM OH BJajeeT (parMeHTapHO OCHOBHBIMHU paslesiaMH y4eOHOH MPOrpaMMBbl,
HEOOXOAMMBIMHU 7151 JalibHElmero o0y4eHns 1 MOXET NPUMEHSTh MOIy4YeHHbIE 3HAHHUA 0 00pasily B
CTaHJAPTHOU CUTyaluu;

HEYIOBJIETBOPUTEIBHO 2: OLIEHKA «HEYOBJIETBOPUTENIBHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIH HE
3HaeT OOJIbLIEH YaCTH OCHOBHOT'O COAEPKaHUs y4eOHOU MPOrpaMMBbl TUCIMIIIMHEI, TOIYCKAeT rpyoObie
oMOKu B GOPMYINPOBKaX OCHOBHBIX HMOHSATHN JUCLHUIUIMHBI U HE YMEET UCIIOIb30BaTh IOJIyYCHHBIE
3HAHMSI NIPU PELIEHUH TUIOBBIX MTPAKTUYECKUX 3a/1a4

HEYJIOBJICTBOPUTEIBHO 1: OIIEHKA «HEYIOBIETBOPUTEILHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIH He
3HaeT OCHOBHOTO COZAEpKaHMs y4yeOHOM NMporpamMMbl JUCLHUIUIMHBL, AOIMyCKaeT rpyoeiimie ommOku B
(dhopmynupoBkax 0a30BBIX MOHATUN NUCLUILIUHBI M BOOOIIEC HE MMEET HABBIKOB PEILICHUSI THIIOBBIX
[IPAKTUYECKUX 3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HToroBas oreHKa 3a Kypc BBICTABISICTCS C YYETOM BBIIIOJIHEHHBIX KYPCOBBIX 33JaHUI W PE3yJIbTaTOB
9K3aMEHa, IPOBOIUMOTr0 B YCTHOH (hopme.



Bo Bpems mpoBeneHus 3k3aMeHa OOydalOIIMECs MOTYT IOJb30BaThCS MPOrPaMMOM TUCHUIUIMHBI U
KOMITBIOTEPOM.



