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AHHOTANMA

Lenpto IUCUUIUTUHBI SBJIsIETCA (POPMUPOBAHKE Y CTYACHTOB 3HAHUI B O0JACTH MHOTOIIOTOYHBIX BBIYHCIICHHUN
Ha ocHoBe TexHonoruit MPI u OpenMP. K 3aauam AMCIUTUIMHBI OTHOCSATCSI OCBOGHUE CTYJCHTaMU 0a30BBIX
3HaHWH (MOHATHUI, KOHUENIHUHA, METOAOB) B 00IaCTH MHOTOIIOTOYHOTO MIPOrpaMMHUPOBaHUs U (HOPMUPOBAHHE
npencrasneHus o Texnonorusx MPI u OpenMP. [Tocie npoxoxaeHust Kypca ciymiarels OyaeT 3HaTh OCHOBBI
MapaJIeNbHOr0 IPOrPaMMHUPOBAHHUS; YCTPONCTBO COBPEMEHHBIX BBICOKOIIPOU3BOIUTENBHBIX CHCTEM;
apxurektypy Omommorek MPI u OpenMP. OH OyneT yMeTh MOHSATH IMOCTABICHHYIO 3ajady, paboTarh Ha
COBPEMEHHOM KOMITBIOTEPHOM 00OpYyIOBaHMH, pa3padaTsiBaTh KOJ MPOrpPaMM, pealu3yIONK napasielbHble
QJITOPUTMBI, BBIOMpasl aJEKBaTHbIE CpPEACTBA CHUHXPOHM3AIMM W AaTOMapHbIE ONEpalUH IUIaTGOpPMBI,
OTJIAKMBATh TPOTpaMMBbl, HCIIOJHSIOMIMECS B NapajUIEIbHOM OKPYXXEHMHM Ha COBPEMEHHBIX allapaTHBIX
CpeACTBaxX, UCIONb3Ysl BCE TEXHHYECKUE BO3MOXHOCTU. CilyllaTeib, YCIELIHO OCBOUBLIMHM KypC OBIIaieeT
HaBBIKAMH OCBOEHHS 0OJbIIOro o0beMa MH(OPMAIMH, TEXHUYECKUMHU CPEICTBAMU Pa3pabOTKH MpOrpamm,
WCTIONHSONIUXCS. B MapajuleIbHOM OKpykeHuu, oubnmorekamu MPI u OpenMP, ucnons3yrommmucs npu
pa3paloTke MmporpamMmm, ¥ IOHUMATh WX IPUMEHUMOCTH K 33/1a4aM, HaBbIKAMU CaMOCTOSITEIIbHON padoThl IPU
pa3paboTke M OTIIA/IKE MapayIeIbHbIX IPOrPaMM, MaTEMaTHYECKUM MOAEIMPOBAHUEM IPOLECCa UCIIOTHEHUS
ITOPUTMOB Ha Pa3esIIeMON U O0ILEeH maMsTH.

1. leau u 3apauu

eap AUCUMNIMHBI

Lenpto Kypca sBhsieTcsi (OPMHUPOBAHUE Y CTYACHTOB NPAKTHUECKUX 3HAHWHA M HABBIKOB B O0JACTH
MHOTOTIOTOYHBIX BRIYUCIIEHHUN HAa ocHOBE TexHonoruit MPI u OpenMP.

3agaum AU COMIIHHBI
* (QopMupOBaHHE OCHOBHBIX 3HAHMH B OOJACTH IMPAKTHYECKOrO NpuUMeHeHus TexHojoruii MPI u
OpenMP mnpu pacnapajaienuBaHUM aJITOPUTMOB M IporpaMM, paboTa ¢ pacHpeneseHHbBIMU
BBIUMCIIUTEIbHBIMHA CUCTEMAMU;
* oOyyeHHe CTYOCHTOB MpPHHLUINAM cO3A4aHus S(PPEKTUBHBIX MapayJieNbHBIX aJTOPUTMOB,
IKCIIEPUMEHTAIbHOE UCCIIE0BAaHNE Pa3pabOTaHHBIX AITOPUTMOB, TOUCK Y3KHX MECT, OIITUMH3ALIUS;
* (GopMUpOBAaHUE IOAXOJOB K BBHITOJHEHUIO HCCIEJOBAaHMH CTYJICHTaMH B OOJACTH MapaulesIbHBIX
BBIUMCIICHUH M MaTeMaTHYeCKOTO MOJEIMPOBAHMS C HCIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTUH U
[IPOrPaMMHBIX ~ CPEICTB  MApaJIeIbHOIO  IPOrpaMMHUPOBaHUSI B paMKax  MarucCTEpPCKUX
JMCCEPTALMOHHBIX Pa0oT.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOWCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJId Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YNIbTaT KakJOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyEeMOI
JEATEIBHOCTH M Ha B3aUMOOTHOIIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 NmeeT npeacTaBieHAE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-1 Criocoben ¢popMynupoBaTh LENH U
3a/1a4¥l UCCIIEI0BAaHMs1, BEIOMPATh KPUTCPHU
OLICHKH, BBISBIIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.2 CrnocobeH cocTaBiATh OO TuIaH paboTHI MO
3aJaHHOW TeMe, TMpeJlaraTb METOAbl HCCICIOBaHHSI U
CHOCOOBI 00paboTku PE3YNBTaTOB, MPOBOJIUTH
MCCIIEIOBAaHHS 110 COIIACOBAHHOMY C PYKOBOIUTEJIEM ILIaHY,
HPENCTABIISATH HOJNyYeHHbIC PE3YJIbTaThl




OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BEINTOIHEHHON
paboTbl

OIIK-2.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-3 CriocobeH opopMIISITh Pe3yIIbTaThl
HayYHO-HMCCIIE/IOBATEIILCKON JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAIOB, HAYYHBIX OTUYETOB U
NPE3SHTAINH C UCIIOJIB30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKH M MAKETOB O(PHCHBIX
nporpamMm

OIIK-3.1 Bmageer npodeccCHOHAIBHON TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[1IK-2 T'0TOB pUMEHSATh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIIEPHOH PU3HKH U
TEXHOJIOTUHI

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (PH3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH SiAEpHOM (QHU3UKH U
TEXHOJIOTUHI

[1K-2.3 Brnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKeTOB MPHKIAIHBIX
MpOrpaMM INPH MPOEKTUPOBAHUHU U PaCUeTe yCTPOIMCTB MIN
00bEKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HATh!
- OCHOBBI ApPXUTEKTYPBI aPAJIICIbHBIX BEIYUCIUTEIBHBIX CHCTEM;
- OCHOBHBIE TEXHOJIOTHUECKHUE ITAITBI Pa3pabOTKH MapajuieIbHBIX POrpaMM;
- OCHOBHBIE MJICH TPH PeaTU3alUH YHCIEHHBIX aJITOPUTMOB, ITO3BOJIAIONINE U30€KaTh ClIydas HU3KOU
3 PEeKTUBHOCTH pacnapaieIHBaHs;
- OCHOBHBIE HIEU pa3paboTku 3((EKTUBHBIX NapaJUIETIbHBIX AITOPUTMOB IUIS PELICHUs 3a1ad
MaTeMaTHYeCKOH (hU3UKH;
- apxurtextypy cranaaproB MPI u OpenMP;
- APXHUTEKTYPy COBPEMEHHBIX BBIYHCIIUTEIBHBIX KIIACTEPOB.

YMETh:
- DKCIIEPUMEHTAIILHO OIIEHUBATh d3PPEKTHBHOCTH pabOTHI paciapaieIeHHbIX IPOrpamMMm;
- BbIOMpaTh OS(QQEKTUBHBIC YHCIECHHBIE METOIBI Ul TOCTABICHHBIX 33J1ad MaTeMaTHYeCKOTO
MOZIECTTMPOBAHHUS;
- paboTaTh Ha COBPEMEHHBIX BHICOKOIIPOU3BOUTEIBHBIX BEIYUCIUTEIBHBIX CUCTEMAX;
- paspalarbIBaTh KOJl MPOTrpaMM, peau3yIOIIuii MapaijeibHble aJTOPUTMBI, BHIOMpAs aJleKBaTHBIC
CpeICTBAa CHHXPOHU3AIMU M aTOMapHBIE ONIEPAINH IIaT(POPMBIL.

BIIAJICTh!

- Ip¥eMaMu paclapajljie/IuBaHusl aJATOPUTMOB U IIpOrpamm;

- HaBbIKAaMH OCBOEHUS 00JbIIOT0 00BbeMa HHPOPMALINY;

- TexHUUECKUMH CPEACTBAMHU Pa3pabOTKH MIPOTrPaMM, UCTIONHSIOIIMXCS B TIApaIEIbHOM OKPY)KCHHH;
- bubmmorekamu MPI u OpenMP, ucnone3yrommmucst npu pazpaboTke NporpaMM, M IMOHUMAaTbh HUX

MIPUMCHUMOCTD K 3a1a4aM;

- HaBBEIKAMM CaMOCTOSTSIbHOMN paGOTLI npu pa3pa60TKe " OTJIAAKC IMapaJUICIIbHBIX IIPOTpaMM.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

No Tema (pa3nen) TUCIUTUTMHBI

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

CamocT.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




Beenenue B kypc. OcHoBel MPL
Kommnunsanus u 3amyck nporpamm.

Buasl xomMmyHukanui. KommyHukanuu
THUIIA TOYKA-TOYKA.

PacnapannenHBaHHe CCTOYHBIX MCTOJ0B.

['pynnoBele KOMMYHUKAIUH.

Pacnpenenennbie onepanuu c
MaTpPHULIAMH U BEKTOPaMHU.

CoOctBennble Tnnsl MPI.

I'pynmst u KOMMYHHKAaTOPBI.
BupryanpHbie TONOJIOTHH.

Bseneunne B MPI-2.
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OcuoBsl OpenMP.

[TapannenbHOE€  BBINOJHEHHWE IIHMKIJIOB,
MMapAJUICIIBHBIE CEKLIMH, CUHXPOHU3ALUS 4 4 4
MOTOKOB. [ MOpUAHBII Mapaienu3m.

—
(=)

Htoro yacos 30 30 30

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. Begenue B kypc. OcHoBbl MPI. KoMmnunsnus u 3amyck nporpaMm.

ApXUTEKTypa BBIYHCIUTENBHBIX CHUCTEM C pas3leiseMod NamsaThio. VcTopHs CyNepKOMIIBIOTEPOB.
Knacrepa tuna Beowolf. YcTpoiicTBa Kiactepa U OCHOBHBIE €r0 KOMIIOHEHTHI. BBICOKOCKOPOCTHEIE
cetn. Hcropuss u cranmapret MPI. CymectBytomme peanuzanuun MPI. OcHOBHbIE NOHATHS O
npoueccax B MPIL. Anpecarnus

MIPOLIECCOB.
2. Buzapl kommyHuKauil. KomMyHHUKanum Tuma To4Ka-TOYKa.

Tumnbl kommyHukanuii B MPI. KoMmmyHuKkanum trmna Touka-Touka. biokupytomuye 1 HeOIOKUpYoIue
KoMMyHHKaInu. OcoOeHHOCTH UCTIoNIb30BaHus Oydepa oubnmorexkoir MPI. OuepenHocTb MonydeHHs
U [epeaiadyu COOOLEHUH IPOLECCOPAMHU.

3. PacnapanneJmBaHHe CCTOYHBIX MCTOO0B.

OCHOBHBIE QJITOPUTMBI pacnapajuleNuBaHusi ceToyHblx Meronos pewmeHus PDE. CrpykrypHble u
HECTPYKTYpHbIE CETKHM. IlakeTel ans [ejeHus HECTPYKTYpHBIX CETOK. PacmapaiennBaHrne Ha
CTPYKTYPHBIX CETKax Ha IIpUMEpPEe ypaBHEHUE TEIJIONIPOBOJHOCTHU B IBYMEPHOM CIIydae.

4. I'pynnoBble KOMMYHUKALUH.

Beenenwne B rpymnmoBbie KomMmyHHKanud B MPL. OcobeHHOCTH paboOThI TPYIIOBBIX KOMMYHHUKAIIUH.
Tunbl rpynmoBBIX COOOIIEHHI: CHHXpOHHM3aUus, cOOp M Iepenada JaHHBIX, KOJJIEKTUBHBIC
BbluMciaeHus. OTIMYNS M CXOJCTBA B BBI30BaX M paboTe C KOMMYHUKAIMAMH THIIA TOYKA-TOYKA.
B3aumoneicTBus IpoLEecCcOoB IPH IPYIIOBBIX KOMMYHHKALMSIX.

5. Pacnpe):[eneHHLIe ornepanru ¢ MaTpuliaMu U BECKTOpaMHU.




ANTOpUTMBI pactpeAeNeHHbIX Olepaluid HajJ MaTpulaMHu U Bektopamu. Pazbop mpumepa perieHus
CJIAY wmetonoMm comnpsokeHHbIX rpagueHtoB B MPL. OcobenHocT paboThl € pa3peskeHHBIMHU
MaTpHUIAMH.

6. Co0ctBennbie tunsl MPI.

[Tonsitue o ture nanuabix. Buasl TunoB ganaeix B MPL. Co3zmanue cBoux tumnos. Pa3bop mpumepos.
OnTuMu3anus pacnapaieuBaHus 3a/1a4d TETIONPOBOTHOCTH MCTIONL3YS COOCTBEHHBIE THIIBL.

7. I'pynnsl 1 KOMMYHUKATOpbl. BUpTyanpHbIE TOIONOTUU.

OcHoBHble HOBHIecTBa B MPI-2. JluHamudeckoe MOPOXKAEHHE M YHUYTOXKEHHE MPOIECCOB.
[Napamnensuas padora ¢ Qaiiaamu.

8. Beengenue B MPI-2.

BeruncnurensHbie cucteMsl ¢ o0mieit mamsatero. Crangapr OpenMP. CpaBHeHHe co CTaHIapTHBIMU
peammzanusimu  motokoB  (POSIX  Threads, WinAPI wu jpyrme peanmzanmm). [logmepikka
COBpPEMEHHBIMU KoMmmwisitopaMd. OCOOCHHOCTH KOMIWJISIIMM M 3alycka mnporpamm. Mogjenb
nporpammupoBanust OpenMP.

9. OcuoBsl OpenMP.

HupextuBsl PRAGMA u ¢ynknun ucnonsstomeit cpeast OpenMP. Pa3bop mpocrtoro mpumepa
«Hello World». OcnoBHble mnpuHuunsl nporpammupoBanusi B OpenMP. OcHoBHbIE mnpaBuiia
npumeHeHust aupektuB OpenMP, ucnonb3yrommxcs A ONMCAHHWS JaHHBIX W OpPraHU3aLUH
napajuleibHbIX BEIUYUCIIEHUH. Bonpocsl

BUIUMOCTU JAHHBIX U KOPPCKTHOCTH JOCTYIIa K JaHHBIM.

10. TlapamienbHOE BBHINOMHEHUWE LUKIOB, MapaJUICIbHBIC CEKIMH, CHHXPOHH3ALUS IIOTOKOB.
I'uGpuaHbIA apamienu3m.

Mertonpl pacnapajieBaHusl LUKIOB M KOHTPOJISI pacipenesieHus: paboThl MEXIy MPOLIECCOpPaMHU.
Crarnueckoe M JIMHAMHYECKOE paclpeieieHue uTepanuii Mexay mnorokamu. CrocoOsl
OanaHCUPOBKHU pabOTHI

mpoueccopoB ¢ mnomoiupto aupektus OpenMP. 3ananue BHEIIHUMX IEPEMEHHBIX OKPYXCHHUS C
[IOMOILBIO

GyHKIUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPAMH C IOCTYIIOM K BUPTYaJIbHOMY KJIacTepy U
MYJIBTUMEIUHHBIM 000pyIOBaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. MapannenbHbie Beraucienus [ Teker], yae6. mocodue ais By30B /B. B. Boesonun, Bi. B. BoeBoaus.
-CI16., BXB-IlerepOypr, 2002
2. Teopus M IpaKTHKa NMapajuieibHbIX BeruucieHui [Tekct] : yued. nocodue ams By3os / B. I1. I'eprens
.— M. : Unrepuer-Yausepcutetr Uadpopm. Texnonoruit : BUHOM. Jla6. 3nanwii, 2007 .— 423 c.
3. Texnonorun napamiensHoro nporpammupoBanus MPI u OpenMP [Tekcr] : yue6. mocobue s

By30B / A. C. AHTOHOB ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— M. : U3a-Bo Mock. yH-Ta, 2012
— 344 c.

JomnonHutensHas auTeparypa



1. [locnemoBarensHBIC U TApaJLIeNbHBIE anroputMbl: O0muit noaxon [Texct] : [yue0. mocodue st
By30B]| / P. Mumep, JI. bokcep ; mep. ¢ aarn. A. B. Ko3zsonunoii ; noxg pen. C. M. Okynoa .— M. :
BMHOM. JI1a0. 3nanuii, 2006 .— 406 c.

2. Tonosuznun B.M., 3aiiieB M.A., Kapa6acos C.A., Kopotkun 1.A. HoBbie anroputmsr
BBIYMCIIUTEIBHON THAPOANHAMUKY JIJIsl MHOTOIIPOLIECCOPHBIX BBIUMCIUTENBHBIX CHCTEM — M.
UznarensctBo MockoBcKkoro yHuBepcuteTa, 2013 — 467 c.

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

http://www.intuit.ru/, http://www.parallels.ru/, www.hpc-education.ru, 3MeKTpOHHBIC KOHCIIEKTHI
TIEKIUH, yuaeOHble MOCoOHs U COOPHUKH 33124, pa3paboTaHHbIE JUIsl JAHHOTO Kypca.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JICKIUAX UCIIOJIB3YHOTCA MyHBTHMeHHﬁHBIG TCXHOJIOTHH, BKIIFOYAad ACMOHCTPAIUIO OKpaHa.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Cryaent, mydaromuii aucuuiUinHy "lIpakTHKyM 10 mapajjieNlbHBIM ajropuTMaM Ha OCHOBE
texHonoruit MPI u OpenMP", nomkeH ¢ oHON CTOPOHBI, OBIAJIETH OOIINM MOHITHIHBIM aIllapaToM,
a C JIpyroi CTOPOHBI, TOJKEH HayYUTHCS MPUMEHATh TEOPETUUECKUE 3HAHUS Ha TIPAKTHKE.

B pesynbrare u3yueHuss IUCHUIUIMHBI CTYAEHT [OJDKEH 3HAaTh OCHOBHBIEC OIpeNeeHHs, MOHATHUA,
TEOPEMBI U AITOPUTMBI.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca IpUBEIeHO MUHUMAIILHO HE00X0IMMOE BpeMsl [Tt pabOThI CTyJIEHTa Hajl TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTE€HHE U KOHCIIEKTHPOBAHNE PEKOMEHIOBAHHOM TUTEPATYPHI;

— mpopaboTKy ydeOHoro marepuana (10 KOHCIEKTaM JIeKIWH, y4eOHOW W HAy4YHOW IUTepaType),
MOJITOTOBKY OTBETOB HAa BOMPOCHI, TMpEeAHAa3HAaYeHHBIX [UJII CAMOCTOSTENBbHOTO  H3YyYCHHS,
JI0Ka3aTeNIbCTBO OTNEIbHBIX YTBEPKICHUM, CBOHCTB;

— BEHINIOJTHEHHUE JIA0OPATOPHBIX padoT, /Ui OCO3HAHUS CBSI3e€l MEXIy TEOpHUed U NPaKTHUYESCKUMHU
HaBBIKAMU;

— TIOAITOTOBKY K 3a4€TYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUIYaTbHBIX KOHCYIBTAIINH.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpeTnoAaBaTesIM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: H.U. XoxnoB, kaH/. (uU3.-MaT. HAyK, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aj1a4M MCCIICAOBAHNUS, BEIOUPATh KPUTCPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 NmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben coctaBiATh OOWIMi TuiaH paboTHI IO
3aJJaHHOW TeMe, TMpelaraTb METOAbl HCCIEIOBaHMUSA U
CH0CO0bI 00paboTku PE3YyNBTaTOB, MPOBOAUTH
UCCIIEJOBAaHMS IO COINIACOBAHHOMY C PYKOBOJIUTEJIEM IIaHY,
MIPE/ICTABIISATH MOJTYYCHHBIC PE3YIbTaThI

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIIOJTHEHHOM
paboThI

OIIK-2.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

OIIK-3 CriocobeH opopMIISITh Pe3yIIbTaThI
Hay4YHO-HCCIICIOBATEILCKOM ACATEILHOCTH B
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM
KOMITBIOTEPHOM BEPCTKH M AKETOB O(PUCHBIX
nporpaMmm

OIIK-3.1 Bmageer npodeccHoHANBHON TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHNUS
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3UYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOH pHU3HKH 1
TEXHOJIOTHH

[IK-2.2 Ymeer paccuuThiBaTh U IPOBOIUTH HCCIIETOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PH3HUECKUX
YCTaHOBKaX W YCTPOWCTBaX B OONACTH sIEpHON (QHU3UKU U
TEXHOJIOTUI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJIOTMH W IAKEeTOB MPHUKIAIHBIX
MPOTPaMM TIPU MPOSKTHPOBAHUH M PACUETE YCTPOUCTB WIIH
00beKTOB (YCTaHOBOK, MarepuajoB, NMpuOOpOB) B CBoOel
MPEIMETHOM 00JIacTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC U3YUYCHUA NUCHUIIINHBI «HpaKTI/IKYM o nmapauiCibHbIM aJIfTOpUTMaM Ha OCHOBC TCXHOJIOTHI

MPI u OpenMP» oOy4aronuiics JOKeH:

3HATb:

- OCHOBBI apXUTCKTYPbI IapaJIJICJIbHBIX BbIYUCIIMTCIIBHBIX CUCTEM;
- OCHOBHBIC TCXHOJIOT'MYCCKHEC OTAIIbl pa3pa60TKH napauICJIbHBIX MPOrpamMm,
- OCHOBHBIC UJCU IIPH pe€ain3allii YUCJICHHBIX aJITOPUTMOB, IMO3BOJJIAIONIUC n30exarh clly4das HU3KOM

3(1)(1)CKTI/IBHOCTI/I pacmnapaJuiCInBaHusd;

- OCHOBHBIE HIEU pa3paboTku 3((EKTUBHBIX MNapaJUIETbHBIX AITOPUTMOB IUIS PELICHUs 3ajad

MaTeMaTH4eCKOn (I)I/I3I/IKI/I,

- apxurtektypy cranaaproB MPI u OpenMP;
- APXUTEKTYPY COBPEMEHHBIX BEIYHCIUTENIBHBIX KJIACTEPOB.

yMeTh:




- OSKCIIEPUMEHTAIILHO OLIEHUBATh 3PPEKTUBHOCTH pabOTHI pacnapaielIeHHbIX [IPOrpamMM;
- BbIOUMpaTh S(QQEKTUBHBIC YHCIEHHbIE METOABl U1 MOCTaBICHHBIX 33Jad MaTeMaTHYeCKOro
MOJEJINPOBAHMS;
- paboTaTh Ha COBPEMEHHBIX BHICOKOIIPON3BOJUTEIBHBIX BEIUUCIUTEIBHBIX CUCTEMAX;
- pa3pabarbiBaTh KO MPOTPaMM, PEAIM3YIOMIMN MapaijiefibHbIe alrOpPUTMBI, BHIOMpas aJeKBaTHbIC
CpeICTBAa CHHXPOHHU3AINU M aTOMapHBIE Oepaluyl IIaTGOPMBI.
BJIaJeTh:
- IPHEMaMH pacrapajieIMBaHusl aJITOPUTMOB H IIPOrPaMM;
- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;
- TexHMUYECKMMU CpeACTBAaMH Pa3pabOTKU MPOrpaMM, UCTIONHSIOLIUXCS B ApajUIEIbHOM OKPY>KEHUH;
- bubmorekamu MPI u OpenMP, ucnone3yrommmucst npu pazpaboTke NMporpaMM, M MOHUMAaTh WX
MPUMEHUMOCTbD K 3a7jadam;
- HaBBIKAMM CaMOCTOSITEIbHON paboThl pH pa3paboTKe M OTIIAAKe apauIeIbHBIX IPOTPAMM.

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

1. Kak HazpiBaeTcsi To0anbHBI KOMMyHHKarop B MPI, B KOTOpBI 10 yMONTYaHHWIO BKJIFOYEHBI BCE
3aIyEHHbIE POLECChI?

* GLOBAL _COMMUNICATOR

* Takoro koMMmyHuKaTopa HeT, B MPI Bce KOMMYHHKaTOPBI HaJJ0 CO3/1aBaTh BPYUHYIO.
* MPI COMM_SELF

* MPI DEFAULT COMM

* MPI COMM_WORLD

* COMM_WORLD

2. Yro genaet npouenypa MPI Comm_rank?

* Ona cpaBHUBaeT HOMep (paHK) TEKyILEro mpoiecca ¢ 3amnpamuBaeMbiM U Bo3Bpamaer TRUE nm
FALSE. 3nauenue Bo3BpaiaeTcs 4epe3 apryMeHT.

* OHa BO3BpAILAET LEJI0E YHUCII0, KOTOPOE MPEACTaBIseT co00i HOMEp (paHK) BBI3BABIIETO €€ Ipolecca
B 3aIpamrmBaeMOM KOMMYHHUKATOpe. 3HaYeHUE BO3BPAIIACTCS Yepe3 apryMeHT.

» OHa BO3BpalIAeT LIEJI0E YUCIIO, KOTOPOE MPEACTABISAET COOOH YMCIIO MPOIECCOB B 3aIlpalliBacMOM
KOMMYHHKaTOpe. 3Haue€HHEe BO3BPAIAeTCs Uepe3 apryMeHT.

* IIpeoOpasyer HOMep mpolecca B ONEPAlMOHHOW CHUCTEME B YHHKAIbHOE II€JI0€ YHCIO (PaHK),
HaynHaromeecs ¢ 0 1 Bo3BpaIiaeT ero. 3Ha4eHrne BO3BPALIACTCS Yepe3 apryMeHT.

» BosBparaer HOMep HpUOpUTETA TpoLecca, NpUopuTeT HaymHaetrcs ¢ (. 3HaueHHWe BO3BpAIaeTCs
yepe3 apryMeHT.

3. Kak pactuudpossiBaetcs MPI?

» Message Passing Interfase

* Massive Parallel Interface

» Message Process Intercommunication

» Multi Processing Intercommunication

* Memory Parallel Interface

4. Kaxo#t mogxoJ peanu3anny B3aUMOACHCTBHS JIEKUT B ocHOBE B MPI?
* Cucrema oOMeHa COOOIIEHHH.

* Mexanusm o01mei mamsrTu.

» Muoronorounoe (multi-threading) mporpamMmupoBaHue.

* Cuctemsl pasaesieMoi aMsTH.

5. Yucno npoueccos B MPI-1...

 CTaTu4HO U 3aJ]aeTCs Ha dTaIe 3aIycKa.

* JlnHaMUYHO, MOKHO CO3J1aBaTh U YOUBATh MPOLECCHI 110 MEpe HaTOOHOCTH.
* CraTuuHo, 3371aeTcsi B mporpaMMe Bo Bpemst BeizoBa MPI_Init.

* MOXHO TOJNBKO IOPOXIATh HOBBIE MPOLECCH, 3aBEPINAIOTCS BCE MPOLECCHl MOCIE BbI30Ba
MPI Finalize.

6. Uto nenaer npouexypa MPI Comm_size?

* OHa cpaBHHBAaeT pa3Mep TEKYILIEro KOMMYHHUKaropa ¢ 3amnpammBaeMbiM u Bo3Bpamiaer TRUE wnmu
FALSE. 3nauenue Bo3BpaiaeTcs 4epe3 apryMeHT.

» OHa BO3BpaIllaeT IIeJI0e YMCII0, KOTOPOE MpeACTaBisieT co0oi HoMep (paHK) BBI3BABILETO €€ Tpoliecca
B 3aIlpalIMBa€MOM KOMMYHHKaTOpe. 3HaueHHE BO3BPAILACTCS Yepe3 apryMeHT.



* Ona BO3BpamlaeT I[eI0€ YHUCIO, KOTOpOE MpEACTaBIseT COOOH pa3sMmep 3alpalinBacMoro
KOMMYHHKAaTOpa. 3HaueHHEe BO3BpAIACTCS Yepe3 apryMEHT.

* OHa BO3BpalIaeT IeJI0e YUCIO0, KOTOPOE MPEACTaBIseT co00i pa3Mep KOMMYHHKATOpa, B KOTOPOM
COCTOMT Iporecc. 3HaueHHe BO3BPAIAETCS Yepe3 apryMEHT.

* Bo3Bpamaer 4ncino KOMMYHHUKAaTOPOB, B KOTOPBIX COCTOUT MpollecC. 3Ha4eHHEe BO3BpAIlaeTCs yepe3
apryMeHT.

7. Yro BktouaeT B cedsa crannapt MPI-1?

* BzanMonelicTBus TUIA TOUYKA-TOUKa (p-t-p).

* KoJIeKTHBHEBIC B3aUMOJICHCTBHS.

* [’ pyIIIeI MPoOIeccCOB 1 KOMMYHUKATOPBI.

* Tononoruu npoieccos.

* Pabora ¢ THITaMH TaHHBIX.

* SBHBIC onepanuu ¢ 00MIeH MaMSITHIO.

* BBI30B yaieHHBIX MIPOTIETYDP.

* [Toxep:xka MHOTOIIOTOYHOCTH.

* Omneparuu BBoMa-BeiBoAa (1/0).

8. BeibepuTe mnporerypy, KOTopas He IPHHUMAeT KOMMYHHKATOP B KAY4ECTBE OJHOTO U3 apTyMEHTOB.
* MPI_Send

* MPI Init

* MPI Comm_size

* MPI Recv

* OHHU BCce MPUHUMAIOT KOMMYHHUKATOp, T. K. Bce npoueaypbl MPI TpeOyioT Haimune KOMMyHHKATOpa B
KauyecTBE apI'yMEHTa.

* Hu onHa u3 HUX He TpeOyeT KOMMYHHKAaTopa B KaueCTBE apryMEHTa.
9. lnst wero npenHazHadeH Tar (tag) coobuienus 8 MP1?

o Jlns pasaeneHus MpoLenyp INpueMa-nepenadd COOOIIEHHsS y Pa3IMyHbIX pa3padOTUYMKOB OTHOIO
MIPHIIOKEHUS.

* [Iepemaer 9uciio 371€MEHTOB MacCCHBa B COOOIIEHUY.
* Ompenenser TUM MePEChLUIKH.
* Jlns mexaHM3Ma pazzieneHusi COOOMIESHUH OT OTHOTO MPOoIlecca K APyTroMY.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TpuMepbl TPOEKTHBIX paboT:
- Kitetounble aBromarsl THna « KU3HbY.
- Kitetounste aBromarel Koxomoro-OoHO.

IlepeueHb TUIOBBIX BOIIPOCOB:
1. Uctopus crangapra MPI. OcobenHoctu cranapra. Yto BKIto4aeT B ce0s CTaHAapT.

2. BzaumogeiicTBusi Touka-TOuKa. Pexumbl B3ammoseiicTBus. OcoOEHHOCTH pPaOOThI PEKHMOB.
broxupyromuii, aCHHXPOHHBIN PEXHM.

3. KomnexkruBHble B3aumoneiicTBua. Buabl B3ammoneiictBuil. BekTtopHbie Bepcunm  QyHKIMIA
KOJUIEKTUBHBIX B3aUMOAEHCTBUM. ACCUMIITOTHYECKAS CIIOKHOCTh KOJJIEKTUBHBIX B3aUMOJIEHCTBUH.

4. Tuner manneix B MPIL. Bekrtopuble Tumbl, cTpykTypbl. Kaptel Tumos. [IpoGnembl coOTBETCTBUS
THIIOB.

5. I'pynmer u tomonoruu mporieccoB. JlexkaproBa tomojorusi. OCOOEHHOCTH padOTHI C JEKApPTOBOM
TOITOJIOTHUEH.

6. PacnapamnenuBaHue CceTOYHBIX MeTOIOB. CIIOKHOCTH QJITOPUTMOB  MEXIIPOLIECCOPHOTO
B3aUMOJICHCTBUSI.

Kputepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JupdepeHurpoBaHHBIN 3a4€T BBICTABISETCS 110 pe3yJabTaTaM paboThl B CEMECTPe Ha OCHOBE OLIEHOK 3a
nabopaTopHbIe 3aJaHKsI U KOHTPOJIbHYIO paboTy a TakXkKe Mo pe3ylibTaTaM ClIadyd MPOEKTHOU padOoTHI.



