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)

o AMCHUIIJIMHE: HapaJ'IJ'IGJ'IBHBIC MCTOAbI CYIICPKOMIIBFOTCPHBIX BBIYHCIICHUH
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)PIJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

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

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: W.H. KonbmuH, kaga. ¢pu3.-Mar. HayK

[Iporpamma obcyxneHa Ha 3acefjaHuy Kadeapsl MaTeMaTu4ecKiuXx OcHOB yrpaeienus 15.05.2020



AHHOTANMA
Kypc «llapamnensHbie METONBI CYNEPKOMITBIOTEPHBIX BBIYUCIICHUN» CBSA3aH C CaMBIMH COBPEMEHHBIMH
TEHJEHIUSMU Pa3BUTHS BBIYUCIUTEIBHON TEeXHUKH. B HEM paccMaTpuBarOTCs TEXHOJOTHH MapayjielbHOTO
MIPOTPaMMHPOBAHUS TSI BEIYUCIUTEIBHBIX CUCTEM C OOIIEH pacipeieieHHON nmaMaThio Ha ocHOBe OpenMP,
MPI, Cuda u np.
Bonpioe BHUMaHME yrenseTcs MapaliieIbHBIM aarOpuTMaM JIMHEHHOW anreOphl, MaTeMaTHIeCKOl (hH3HKH,
METO/IOB onTuMmm3anuu. M3ydaercs 3QQGEKTHBHOCTh HMX NapaUieIbHOW peallu3allid Ha COBPEMEHHOM
BBIYHCIIUTEIIFHOM KJIacTepe.
B pamMkax kypca CTyIeHTHI BBITIONHSIOT MPAKTHYECKUE 3aJ[aHUs M0 pealn3aliy BHIOPAHHBIX MapajuieTbHBIX
QITOPUTMOB U UCCIICIOBAHHIO WX MapauiedbHON 3 (HEKTUBHOCTH.

1. lean u 3apa4un

Henp AucoMnInHBI
dopMupoBaHUE y CTYACHTOB 3HAHWA M HABBIKOB Pa0OThI C MapajieNIbHBIX AJITOPUTMOB JIMHEHHOW
anreOpbl, MareMaTH4ecKol (U3MKH, METONOB ONTHUMH3ALMK; TEXHOJOTHSIMH MapauleIbHOTO

IPOTrPaMMHPOBAHMS Il BBIYUCIUTEIBHBIX CHCTEM € OOINEei pacrpeleleHHOW NMaMAThbI0 Ha OCHOBE
OpenMP, MPI, Cuda u ap.

3agauu AUCHUTLIHHBI
* OCBOGHHME CTyJACHTaMHU 0a30BbIX 3HaHWW (NOHSATHUH, KOHIICTIIMH, METOIOB M Mojelieil) B oOiacTu
pa3paboOTKM  TapauleNbHBIX  YWUCICHHBIX  METOJOB  KaK  JUCIHIUIMHBL,  OOECIEYHUBAOIICH
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 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €¢ PEIEHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

JCATCIIBHOCTU

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




YMETB:

[J ¢yHOamMeHTalbHbIE TMOHATHUS, 3aKOHBI, TEOPHHM NapajlIeIbHBIX aJrOPUTMOB M DPaCHpenesEHHBIX
BBIYHCIICHUIA;

[J coBpeMeHHbIE MPOOJIEMBbl COOTBETCTBYIOLIMX pa3[eiiOB JMHEHHON anreOphl, MareMaTH4ecKou
(bU3UKH, AUCKPETHON ONTHMH3ALINY;

[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIINX MaTeMaTHUECKUX OOBEKTOB;

[J HOBeWlIIMe 4YHUCIIEHHBbIE METOAbl JO(GGEKTUBHOTO pEIIeHHWs 3a7a4 JIMHEHHOW  anreOpsl,
MaTeMaTH4ecKor (PU3UKH, TUCKPETHOW ONTUMHU3ALNH;

[l mocTaHOBKY IpoOneM yBenuueHHs 3S(QQEKTHBHOCTH TapauleNbHBIX BBIYMCIECHUH B 3agadax
JMHEWHOU anredpbl, MaTeMaTH4ecKoi (PU3KMKH, TUCKPETHON ONTHMHU3ALINY;

[J aHaJIUTUYECKHE W YUCIIEHHBIE IIOAXOAbI U METOIbl Ul PELIeHHs THUIIOBBIX IPUKJIAIHBIX 3a1ad
JUHEHHOU anredppl, MaTeMaTu4ecKo (PU3UKH, AUCKPETHON ONTHMU3ALINH.

] HOHATH NOCTABJICHHYIO 3a/a4dy;

[ MCIoNmb30BaTh CBOM 3HAHUS Ul pelleHHs (YyHIAMEHTAIBHBIX W TPHKIAJHBIX 3a7a4 JIMHEHHOW
anreOpbl, MaTeMaTHYeCKO (DU3UKH, TUCKPETHON ONTHMHU3AIINY;

[] oLleHMBaTh KOPPEKTHOCTH TIOCTAHOBOK 33/1a4;

[ CTpOro 10Ka3bIBaTh WM ONPOBEPraTh YTBEPKICHHUE;

[ caMOCTOSITEIBHO HAXOANUTh aJITOPUTMBI PEHICHUS Ha TTapauUIeIbHON BBIYUCIUTEIILHON TEXHUKE 33124
JTUHEHHOW anreOpbl, MareMaTU4ecKor (U3UKW, AUCKPETHOH ONTHMHU3AlMM, B TOM 4YHCIE U
HECTAaHAAPTHBIX, ¥ IPOBOAUTH UX aHAJIH3;

(] caMOCTOSITEIbHO BU/IETH CIIEACTBUS MTOJIYYEHHBIX PE3yJIbTaTOB;

[]  ompemensTb HAaOOp CPEACTB, MOTYHIMX OBITH MHCTPYMEHTOM HCCIEIOBaHHS 3a/ad JHHEHHOM
anreOpbl, MaTeMaTHYeCKOW (U3UKH, TUCKPETHON ONTHMHU3AIINY;

] moIp30BaTHCS CIIPABOYHOM JINTEPATY POl HAYYHOTO M NMPHUKJIAJHOTO XapakTepa Ui OBICTPOTO IOKCKa
HEOOXOAMMBIX MaTeMaTHUECKUX ¥ TEXHUYECKUX JTAHHBIX U aITOPUTMOB;

[ maBaTh HKCIEPTHYIO OIICHKY (DMHAIBHBIM PE3yJIbTaraM PEeIICHHUSI.

BJIAJIETh:

) HaBBIKAMH OCBOCHUS 0OJBIIOr0 00beMa HH(POPMAIMK M PEUICHUS 3a/1a4 JUCKPETHOW ONTHMHU3AINH;
[| HaBBIKAMH CAMOCTOSITEIILHOM PaOOThl M OCBOCHHS HOBBIX JUCLUILINH;

] KyJabTYpO#l IIOCTaHOBKH, aHAJM3a M PEIICHHsS MaTeMaTHYSCKUX W MPUKIAIHBIX 3a1ad, TPeOyIOUHX
JUISL CBOETO PEIICHUSI WCIIOJIb30BAHHMS MAaTeMaTHYECKHX MOJIXOMOB M METOAOB pacIapaslieIHMBaHUs
BBIYKCIICHUI 1 METOIOB JIMHEHHOM anreOpbl, MaTeMaTHYeCKOW (DPU3UKH, JUCKPETHON ONTUMH3AIINY;

| IPEeAMETHBIM SI3BIKOM PACIIPEICIEHHBIX BEIYMCICHUI U HAaBBIKAMHU I'PAMOTHOTO OIMCAHUS PEIICHUS
3aj1a4 ¥ MMPECTaBICHHS MOTYYECHHBIX PE3yIIbTaTOB.

[J HaBBIKAMH KOMIILIOTEPHOW 00pabOTKM HH(OpMaIuu - pa3paboTKH COOCTBEHHBIX MPOrpaMM JUis
napaIeJbHBIX BBIYACIUTEIBHBIX CUCTEM, a TAK)KE OCBOCHHEM TOTOBOTO IPOTPAMMHOTO 00ECIICYCHUS .

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

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

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

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora

MHOronpouneccopHbie  BBIUYUCIUTEIBHBIE
CHCTEMbI. BBIUMCIIMTEIBHBIE CUCTEMBI C
o0meld maMsAThIO.  BBEIYHCIUTEIBHBIE
CUCTEMBI C paclipeieIEHHON MaMAThIO.

10 10 10

[TapannensHeie METO/IbI
BBIYMCIUTENBHON MaTemaTtuku. I[Ipsmele
METO/Ibl PpELICHUs CUCTEM JIMHEWHBIX
ypaBHeHMl. MTepanMoOHHBIE  METOABI 10 10 10
peLIEHUsl CUCTEM JIMHEMHBIX YpaBHEHUM.
[TapannensHple  METOABI  JMHEWHOTO
[IPOrpaMMUPOBaHUS.




3ajauu  JUCKPETHOM ONTUMU3ALMUH U
METOJ JUHAMUYECKOTO
3 porpaMMHpoOBaHus. MeTon BETBEH H 10 10 10
rpanun. llapamnensHpie MeTOABl IS
peleHus 3a7a4 JACKPETHOU
ONITUMU3ALIH.
Hroro wacos 30 30 30
ITonroToBka k 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHne TUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)

1. MHOromnponeccopHple BBIYUCIUTEIbHBIE CUCTEMBI. BBIUUCIUTENBHBIE CUCTEMBI C oOIIeh
NaMsThI0. BEIUMCIUTEIBHBIE CUCTEMBI C PACTIPEACICHHON MaMSIThIO.

Krnaccudukanmss MHOTONPOLIECCOPHBIX BBIYMCIUTENBHBIX CHCTEM. APXHUTEKTYphl C oOwmeid u
pacnpenenenHoit mamsaThio. CraTHueckuil W IWHAMUYecKUd mapamienu3Mm. [lapannenbHble
BbuncieHusi. OCHOBHBIE TMOHATHS: mapajuienbHas 3(¢QeKTUBHOCTh, yckopeHue. H3mepeHue
napajuleiabHON POU3BOAUTEIIBHOCTH.

[IpousBoneHbll goctyn k mamsatd, PRAM apxurekrypa. [Iporpammusiii untepdetic OpenMP.
[IporpammupoBanue B sa3pikax C u Fortran. IIporeccrl, BBIYHCIUTENbHBIE HUTH, IOTOKH.
CuHXpOHHM3aLUs JOCTyNa K 00IUM JTaHHBIM, ceMadopsl. [Ipumeps! nporpamm.

BreraucnurenbHbIe CUCTEMBI € pacrpeleneHHol mamatbio. Kiacrepwl. [IporpamMMHsbiii mHTEpdEiic
MPI. OcHoBHble TuIBI (YHKUMNA: WHULMATIU3ALMUS BBIYMCICHUH, MapHble OOMEHBI, KOJJICKTUBHBIE
oOmeHsbl, 6apbepsl. [IpuMepst porpamm.

2. IlapannenpHble METOABI BBIYUCIUTENBHON MareMaTukd. IIpsmMbple MeETOIbI pPEIIEHUs CUCTEM
JINHEWHBIX YypaBHEHUU. UTepallMOHHBIE METOIAbl PELICHUS CUCTEM JIMHEHHBIX YPABHEHHUM.
[TapannenbHble METOABI IMHEWHOTO MPOrPaMMHUPOBAHUS.

[TapannensHble METOIB! BBIYMCIUTEIBHOM MaTeMaTHMKM M Maremartudeckod ¢usuku. CreneHb
napajuieiu3mMa ajiropuTMa, 3€pPHUCTOCTh aJrOpUTMa. 3aBUCHUMOCTb 10 JaHHBIM. MeToabl
JEKOMIIO3UINH, pa30ueHne 00JacTi U pacrpe/ielieHHe JaHHbIX 110 POIECCOpaM.

Jluneiinas anreOpa. [IpsiMble MeTOAbI pelieHHs JTUHEHHBIX CUCTEM ypaBHEHUU. ba3oBwie crocoObl
pacmpenenenuss JaHHbIX 1Mo TporeccopaM. Opranmuzanus ooMeHoB. [lapamnensHast 3ppekTuBHOCTD
OCHOBHBIX aJITOPUTMOB.

Jluneiinas anre6pa. MrepanoHHbIE METOBI PEUICHUS JIMHEHHBIX CUCTEM ypaBHEHHH. YCKOpPEHHE
CXOAMMOCTH HWTEpAlOHHBIX MeTonoB. PacmpeneneHue AaHHBIX 1o mpoueccopam. llapannenbhas
3G HEKTUBHOCTH BBIYUCICHHA.

3amaun ontumuzaumu. Ilpsamas wu gBoiictBeHHas 3azada. Meron Herorona. Bapuanter
pacnpeneneHuss JaHHBIX 10 IIpolieccopaM, [apajulejibHas peald3alus U [apajulelbHas
3¢ (HEeKTHBHOCTD.

3. 3aaun TMCKPETHOW ONTUMH3AIUN U METOM JTUHAMUYECKOTO IIPOrpaMMUpPOBaHns. MeTOo BEeTBEeH u
rpanu. [lapanienbHble METOBI JIJTS pEIeH s 3a4a4 TUCKPETHOW ONTUMH3AIUH.

3ajaun TUCKPETHONW ONTUMM3AIMH. 3a7a4a O paHLe.

Mertox aMHaMHYeCcKOro mnporpaMMupoBaHus. CTpPYKTypsl JaHHBIX, OpraHu3anusi OOMEHOB.
[apannenbHas peanuzanusi.

Meton BetBed W rpanuu. JlepeBo BerBieHus. IlapannensHas peanusanysa. bamancupoBka aepea
Bbrancienuii. [loporoBoe uunciio eriaeHnidi. KoMOMHMPOBaHHBIE aTOPUTMEI.

Hpyrue 3agaud AUCKPETHOM ONTMMHU3ALUM U [apajljiesibHble BEPCUM HUX pelIeHus. 3ajauu
TPaAHCIIOPTHOTO TUIMA. 3a/1a4u TEOpUH rpados.




5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobxoarMoe 000pyaoBaHue IS JICKIIUH U PAKTUYECKUX 3aHATHIA: KOMITBIOTEPHI C BBIXOJIOM Ha
COBPEMCHHBIM BBIUMCIIUTENBHBIA KIIACTEeP U MYIBTUMEIUIHOE 000pyI0BaHue (IPOSKTOP, 3ByKOBas
CUCTEMA);

HeobxonuMoe nporpaMMHOE 00eCTICYCHHE: BBIXO B HHTEPHET, HH(POPMAIMOHHBIC PECYPChI, TOCTYI K
KJacrepy.

ObecrieueHue caMOCTOSTEIBLHON paboThI: d1eKTpoHHAss Oubmoreka MOTH, 31eKTPOHHBIE PECYPCHI.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

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

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

JomnonHurenbsHas auTeparypa

1. [Mapannenpubie Berauciaenus [Tekcrt] : yue0. mocobue g By30B / B. B. Boeroaun, Bii. B. BoeBonun
.— CII6 : BXB-IletepOypr, 2004 .— 608 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. MupopMaimoHHO-aHATTUTHIECKHAE MaTePHAJIbI 110 MapaJIeIbHBIM BEIYHCICHUSM.
http://www.parallel.ru/

2. HNoxymentanus no MPI.

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

3. Hoxymenrtauus no OpenMP.

http://www.openmp.org

4. M3mepenue npousBoautenbHoctd MPL.
http://www.mcs.anl.gov/research/projects/mpi/mpptest/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJIIOYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCIOJIB3YeTCs padoTa ¢ BBICOKOIIPOM3BOANTEIBHBIM BEIYHCIUTEIEHBIM
KJIaCTEPOM, BBIYHCIUTEIBHBIMHI CUCTEMaMU C 00IIEH pacnpeieieHHON naMsIThio Ha ocHoBe OpenMP,
MPI, Cuda u nip., a Takke MyIbTUMEIUHHBIC TEXHOIOTHH, BKITFOYAs! IEMOHCTPAITUIO TIPE3eHTAIHIA.
Hcnonb3ytoTest 37eKTpOHHbBIE YUeOHHUKH.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynenrt, uzyuatouuii kypc "[lapannensHble METOIbI CYNEPKOMITBIOTEPHBIX BBIYHCIECHUIN", TOIKEH C
OIHOM CTOPOHBI, OBJIAJAETh OOIIMM MOHSITHIHBIM anmaparoM, a ¢ IPyroil CTOPOHBI, JOIKEH HayUUThCS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha ITPAKTHUKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYIACHT JO/DKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
CpEACTBa, METO/bI H AJITOPUTMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAIBHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,



— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHuTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3y4YeHMs,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHUI, CBOICTB;

— pelieHue 3aad, pa3paboTKy aJrOpuTMOB M IPOTrpaMM, MpejiaraeMbIX CTyICHTaM Ha MPaKTHUYECKUX
3aHATUSAX U B Ka4€CTBE KypCOBOI'O 3a/laHus,

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJIeHTa OCYIIECTBIsAeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo 1oOuThCA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamiaThcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.

Jluteparypa J1st caMOCTOSTENTLHON paOOTHI:

1. Curan 1.X., BanoBa A.Il. Metoas! ontumuzanuu. Haganeusnii kype. Yacts 1-2. Kypc nexuuit. —
M.: MUUT, 2006.

2. Tocemkua M.A., Curan W.X, TanumbsnoBa H.H. IlapannenbHble anropuTMbl B 3ajadax
JUCKPETHONH ONTHMHU3alMU: BBIYUCIUTENbHBIE MOJENIN, OMOINOTEKa, Pe3yabTaThl SKCIEPUMEHTOB. —
M.: BII PAH, 2006.
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NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAENH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajaue W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynabrare wu3ydeHHs JUCHUTLIHHBI
00yJarouiCs JTOIDKEH:

3HAThb:

«lTapajutenpHble  METOABI

CYIEPKOMIIBIOTEPHBIX BBIUUCIICHUID

[l ¢yHIamMeHTalbHbIC HOHATHSA, 3aKOHBI, TEOPUU MAapaJUICIbHBIX aJTOPUTMOB M paclpenenEHHBIX

BBIUMCIICHUH;

[J coBpeMeHHbIEC MPOOJIIEMBbI COOTBETCTBYIOIIMX pAa3JeliOB JIMHEHHON anreOphl, MareMaTH4ecKou

(1)I/ISI/IKI/I, AUCKD €THOH OIITUMMH3AIINH;

[l ocCHOBHBIE CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTUUICCKUX O6’beKTOB;

[ HOBCHUIIINEC YHCIICHHEIC MCTOAbBI

3¢ GEeKTUBHOTO pelieHuss 3afad  JIMHEHHOW  aireOpsl,

MaTeMaTH4ecKol (PU3UKH, TUCKPETHOW ONTUMU3AIIH;

[J TOCTaHOBKY MpoOjieM yBenuueHUs H(PQPEKTUBHOCTH NapajyieIbHBIX BBIYMCICHUH B 3azadax
JTUHEHHOU anreOpbl, MaTeMaTH4eCcKol (PU3HUKH, TUCKPETHON ONTHMHU3AIINY;

[] aHaTUTUYECKHWE W YHCIEHHBIE MOAXOAbl M METOABI JUISl PEIICHMs THUIIOBBIX NPHUKIAIHBIX 3a]ad
JTUHEHHOU anreOpbl, MaTeMaTU4eCcKoi (PU3UKH, TUCKPETHON ONTHMHU3AIINH.

yMeThb:
) HOHATH NOCTABIICHHYIO 3a/1a4Yy;

[J MCHOJb30BaTh CBOM 3HAHWA I penicHus (YHIAMEHTANbHBIX W TPUKIATHBIX 3a/ad JIMHEHHON
anreOpbl, MaTeMaTHYeCKON (PU3UKH, AUCKPETHON ONITUMHU3AIINH;

[ olleHuBaTh KOPPEKTHOCTh MOCTAHOBOK 33]1a4;

[J cTporo JoKa3bIBaTh UK OMPOBEPraTh YTBEPKICHUE;

[] caMOCTOsTENIbHO HAXOUTh AITOPUTMBI PEIICHH Ha MMapajieIbHON BHIYUCIUTEIbHON TEXHUKE 3a/1a4

JUHEHHOU anreOpsl,

MaTeMaTH4eCKOM (I)I/I3I/IKI/I, Z[HCerTHOﬁ OIITUMH3AlIMH,
HECTAaHAAapPTHBIX, U TPOBOAUTH UX aHAJIU3,

B TOM 4YHCIC H

[] caMOCTOSTENBHO BUAETD CIEICTBUA MTOMYYEHHBIX PE3YIIBTATOB;

[l ompenensaTb HabOp CPEACTB, MOTYHIMX ObITh MHCTPYMEHTOM HCCIEIOBaHHS 3a/1ad JHMHEHHOM
anreOpbl, MaTeMaTHYECKOH (PU3UKH, TUCKPETHON ONTHMHU3ALINY;

[] MOIB30BaTHCS CIIPABOYHOM JIMTEPATY POl HAyYHOTO M NMPHUKJIAJHOTO XapakTepa [yl OBICTPOro IMOKCKa
HEOOXOAMMBIX MaTEMATHUYECKUX M TEXHUUECKHUX JaHHBIX U aITOPUTMOB;

[} maBaTh HKCIEPTHYIO OLICHKY (PMHAJILHBIM PE3yJbTaTaM pEeICHHUS.

BJA€Th:




[| HaBBIKAMH OCBOEHUS 00JBIIOr0 00beMa HHPOPMAIMK M PELICHUS 3a/1ad JUCKPETHONW ONTHUMHU3AINH;
[J HaBBIKAMH CaMOCTOATEIBHOM paboThl 1 OCBOCHUS HOBBIX JAUCLUILINH;

[ KyJabTYpoO#l MOCTaHOBKH, aHAIW3a M PEIICHUS MaTeMaTHUECKUX W MPUKIAIHBIX 3a7ad, TPeOyIoUux
JUIsL CBOETO PEIICHHS HCIIOJIB30BAHUS MATEMaTHMYECKHX ITOIXOIO0B M METOAOB pacHapaijiesIiBaHUs
BBIUMCIICHUH M METO/IOB JIMHEHHOM anreOphl, MaTeMaTnieckoi pU3uKH, JUCKPETHON ONTUMH3AIINY;

[/ MpeAMETHBIM SI3BIKOM pacHpeIelIEHHBIX BBIYMCICHUN W HaBBIKAMU TPAMOTHOTO ONMCAHUS PELICHUS
3a[a4 U [IPEJCTABICHUS [10JyYEHHBIX PE3yJbTaTOB.

[J HaBBIKAMH KOMIIBIOTEPHOW 00pabOTKH HMH(OpMAnMH - pa3paboTKH COOCTBEHHBIX MPOrpaMM JUis
HapayieIbHbIX BBIYNCIUTEIBHBIX CUCTEM, a TAK)KE OCBOEHHEM T'OTOBOTO MPOrPAaMMHOTO 00ECHIEYEeHNS .

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

B kauectBe MPAKTUICCKUX KYPCOBBIX BaﬂaHI/Iﬁ CTyACHTaM NpCAjiaracTcda NpuMCHUTDb 3HAHUA TCOPUU K
pa3pa60TKe COOCTBEHHBIX nporpamMm Jisd napaui€JIbHbIX BbIYHUCIIMTCIIBHBIX CUCTEM, OCBOUTH I'OTOBOC
nporpaMmMHOC 06GCHGI{CHI/IC, a TaKKC UCCIICAOBATh UX MAPAIICIIbHYTO 3(1)(1)6KTI/IBHOCTL .

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. MHoromnporeccopHbl€ BHIUNCIUTEIbHBIE CHCTEMBbI, UX KIacCH(UKAIIHSL.

2. ApxuTrekTypbl ¢ oOmied W pacrpeneneHHOW mnamsaThio. CTaTU4eckwidi W JUHAMHYECKUH
napajuIeIu3M.

3. TIlapamnensHble BblunciaeHus. OCHOBHBIC MOHSATHS: MapajuleibHas PQPEKTHBHOCTb, YCKOPEHHE.
N3mepenue napauienbHON IPOU3BOAUTEIIBHOCTH.

4. BplUuCIUTENBHBIE CHUCTEMBI ¢ O0mIeH mnamAThio. [Ipow3BoibHBIN JMocTyn K mamsatH, PRAM
apXUTEKTYpa.

5. Ilporpammusiii uaTepdeiic OpenMP.

6. IlporpammupoBanue B s3pikax C u Fortran. IIpoueccel, BbIYMCIMTEIbHBIE HUTH, IMOTOKH.
CuHXpoHHM3aIMs JOCTyna K 00IMM JaHHBIM, ceMadopsl. [Ipumeps! mporpamm.

7. BbruMcnuTeNnbHBIE CHCTEMBI C pacipeeIeHHON naMaThio. KiacTtepsl.

8. Ilporpammusiii uarepdeiic MPI.

9. OcHOBHBbIE TUNBI (QYHKIMH: WHUIMAIM3ALUS BBIYUCICHUH, MapHble OOMEHBI, KOJJICKTHBHBIC
oOmeHsl, 6apbepsl. [Ipumeps! mporpamm.

10. IMapannenbHble METOABl BBIYMCIUTEILHONM MareMaruku. CTeleHb Napajuieln3Ma alropuTMa,
3€pHUCTOCTb AJITOPUTMA. 3aBUCUMOCTb 10 JTaHHBIM.

11. MeToas! 1eKOMIIO3UIINH, pa30ueHne 00IaCTH U paclpeie]ieHre JaHHBIX 110 MIPOIIeCCOopaM.

12. Jluneiinas anreOpa. IlpsMble MeTOObl pelIeHUS JMHEWHBIX CUCTeM. ba3oBble crnocoObl
pacmpeneneHus NaHHBIX 1o Tporeccopam. Opranuzanust oOmeHoB. [lapamienbHast 3QQPEKTHBHOCTh
OCHOBHBIX JITOPUTMOB.

13. Jluneitnas anreOpa. MTepaniioHHbIe METO/IBI PEHICHUS TMHEHHBIX CHCTEM. YCKOPEHHE CXOUMOCTH
UTEPallMOHHBIX MeTooB. Pacmpenenenue gaHHbeIx mo mpoueccopam. Ilapannenshas 3¢dexkruBHOCTD
BBIYMCIICHU.

14. TlapannenbHble METO/BI JINHEHHOIO IPOrpaMMHUPOBAHUS.

15. 3amaum ontummsaruu. [Ipsmas w paBolicTBeHHass 3amada. Meron Herlorona. BapuaHTsr
pacrupeneneHuss JaHHbIX 110  IIpolieccopaM, IapajjiesibHas peajusalus M [apajulelbHast
3¢ (HEeKTHBHOCTD.

16. 3apaun IUCKPETHOM onmTMMU3aLUK. 3a1a4a O paHue. MeTox JUHAMHUYECKOTO MPOrpaMMHPOBaHUSI.
CTpyKTypBl TaHHBIX, OpraHu3anus ooOMeHoB. [lapannensHas peanu3anus.

17. Meton BetBe#t u rpanuu. [epeBo Berinenus. [lapannensbHas peanuzanus. bamancupoBka nepesa
Bbruncienuii. [loporosoe uuncio seriaennit. KoMOMHMpOBaHHBIE aITOPUTMBI.

18. MeTtonpsl AMHAMHYECKOTO MPOrpaMMHpOBaHUs, NapaiienbHas peanuzanus ML mis 3amaum o
paHue.

19. Anroputmsl IpUONMKEHHOTO pEIICHMs 3a7a4d O KOMHUBOSDKEpE (JAEKOMITO3UIIMSA, HapajuleibHOe
peleHue moa3ajaad, NpuOIMKEHHOE PELICHHE).

Wtorosas arrecrauus no Kypcy npoBoautcs B popme nuddepeHIupoBaHHOrO 3a4€Ta.



[Mpumeps! 6ueToB st caauu qudGepeHTMPOBAHHOTO 3a4ETa
buner Nel

1. BerancnurenbHble CUCTEMBI ¢ 00IIIEH MaMSTHIO.

2. 3aga4ym TMCKPETHOM ONTHUMH3AIMH. 3a]a4a O PaHIIe.

buner Ne2

1. ITapasienbHbIe METO/IBI BEIYMCIUTEILHON MaTeMaTHKU

2. Mertop BeTBE# U TpaHMUIL.

Kpurepun onennBanus
Onenka
ommyHo 10: omenka «ornuaHo (10)» BBICTaBIAETCS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUI
onIMYHO 9: ouneHka «ommyHO (9)» BBICTaBIAETCS CTYOCHTY, TIIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOrpaMMbl JUCLHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpaBWIbHOE OOOCHOBAHUE MPUHSATHIX
peleHni
OTIMYHO §: OIEHKa «OTIMYHO (8)» BBICTABISETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN
XOpoILo 7: OLIEHKa «XOpowIo (7)» BBICTaBJIAETCS CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IpaMOTHO
U M0 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSATh MOJYUYCHHbIC 3HAHHUSA Ha MPAKTHKE, HO JIOMYCKAaeT B
OTBETE WJIM B PELLCHUU 3a]jad HEKOTOPbIE HETOUHOCTY;
xopomo 6: oueHKa «xopoio (6)» BBICTABIAETCS CTYACHTY, €CJIH OH 3HAeT Marephall, TpaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WIH B PELICHUH 3a7]ad HEKOTOPbIE HETOYHOCTH;
XOpOLIO 5: OIEHKA «XOopowo (5)» BBICTABISETCS CTYICHTY, €CIIM OH 3HAaeT MaTepual, U MO CyLIeCTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuyeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
VIOBJIETBOPUTENBHO 4: OLIEHKAa «yHOBJIETBOPUTENBHO (4)» BBICTABIISETCS CTYACHTY, MOKa3aBIIEMY
(dparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHHA, HApPYLUICHHUS JIOTWUYECKOH IOCIICAOBATEIbHOCTH B HM3JIOKEHUH TPOrPAMMHOIO
Marepuaia, HO IpH 3TOM OH BJaJeeT OCHOBHBIMM pa3/ieslaMH y4eOHOM mporpamMMbl, HEOOXOIMMBIMU
JUI IajJbHEHWIero oOy4eHUsI ¥ MOXET NPUMEHSTH HOIy4YeHHBbIE 3HAHHs MO 0o0pas3ly B CTaHAAPTHOM
CUTYyalluy;
VIOBJIETBOPUTENBHO 3: OLIEHKAa «YyHOBIETBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIEMY
(dparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWUH, HEJOCTAaTOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHHA, HApPYLUICHHUS JIOTWUYECKOH IOCIICAOBATEIbHOCTH B HM3JIOKEHUH TPOrPAMMHOIO
Marepuaia, HO TPH 3TOM OH BJajeeT (parMeHTapHO OCHOBHBIMHU pasleslaMH y4eOHOH MPOrpaMMBbl,
HEOOXOAMMBIMHU 7151 JaJIbHEHIIEro 00y4eHHsI 1 MOXKET IPUMEHSTh MOJTYYCHHbIC 3HAHUS 10 00pa3iy B
CTaHJAPTHOU CUTyaluu;
HEY/IOBJIETBOPUTENILHO 2: OLIEHKA «HEYJOBIETBOPUTEIHHO (2)» BBICTABISIETCS CTYACHTY, KOTOPBII He
3HaeT OOJbIIEH YaCTH OCHOBHOT'O COAEP)KaHUS yueOHOH MporpaMMbl IUCHUILTMHBL, JOMYCKAaeT Ipyobie
ouMOKY B GOPMYIHUPOBKaX OCHOBHBIX HMOHSATHUN JUCLUIUIMHBI U HE YMEET UCIIOIb30BaTh MOJyYCHHBIE
3HaHUS IPU PELICHUH TUIIOBBIX MIPAKTUYECKUX 3a]a4
HEYJIOBJICTBOPHUTEIBHO 1: OLEHKA «HEYIOBJIECTBOPUTENLHO (1)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE
3HaeT OCHOBHOTO COZAEpKaHMs y4yeOHOM MporpamMMbl JUCHUIUIMHBL, AOIMyCKaeT rpyoeiimie ommOku B
(dhopmynupoBkax 0a30BBIX MOHITHN AMCHUIUIMHBI U BOOOIIE HE UMEET HABBIKOB PEIICHUS THUIIOBBIX
[IPAKTUYECKUX 3a]ay..

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

NroroBas oLeHKa 3a Kypc BBICTABISETCS C yUYETOM BBIIOJHEHHBIX KyPCOBBIX 3aJJaHHH U pE3yJabTaTOB
JOIIOJIHUTEIBHOTO OIPOCa, IPOBOJMMOTO B YCTHOH (opMme.



Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
MPOrpaMMON TUCHUTUIMHBI H KOMITBIOTEPOM.



