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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 3HaeT W cHocoOGH  WCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoii pynnamenransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00acTu OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM e TEIbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a1a4 NpoQeccCuOHaNBHON AEATENbHOCTH




OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHuns

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yJabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HAThb!
- OCHOBBI ApPXUTEKTYPBI MAaPAJIICIbHBIX BEIYUCIUTEIBHBIX CHCTEM;
- OCHOBHBIC TEXHOJIOTHUECKHUE ITAITBI Pa3pabOTKH MapajlieIbHBIX POrpaMM;
- OCHOBHBIE MJICH TPH PeaTH3alUy YHUCICHHBIX aJITOPUTMOB, ITO3BOJIAIONINE U30€KaTh ClIydas HU3KOU
3 PEKTUBHOCTH pacnapauieIHBaHs;
- OCHOBHBIE HIEU pa3paboTku 3((EKTHBHBIX NapaJUIETIbHBIX AITOPUTMOB Ui PELICHUS 3a1ad
MaTeMaTHYeCKOH (hU3UKH;
- apxurtextypy cranaaproB MPI u OpenMP;
- APXHUTEKTYPy COBPEMEHHBIX BBIYHCIIUTEIBHBIX KIIaCTEPOB.

YMETh:
- DKCIIEPUMEHTAIILHO OIIEHUBATh d3PPEKTHBHOCTH pabOTHI paciapaieIeHHbIX IPOrpamMMm;
- BbIOMpaTh OS(QQEKTUBHBIC YHCIECHHBIE METONBI Ul TOCTABICHHBIX 33J1ad MaTeMaTHYeCKOTO
MOZIETTMPOBAHHUS;
- paboTaTh Ha COBPEMEHHBIX BHICOKOIIPOU3BOUTEIBHBIX BEIYUCIUTEIBHBIX CUCTEMAX;
- paspalarbIBaTh KOJ MPOrpaMM, peau3yIOIIuil MapaijelbHble aJTOPUTMBI, BHIOMpAs aJleKBaTHbIC
CpeICTBAa CHHXPOHU3AIMY M aTOMapHBIE ONIEPAINH IIaT(OPMBIL.

BIIAJICTh!

- Ip¥eMaMu paclapajljie/IuBaHusl aATOPUTMOB U IIpOrpamm;

- HaBbIKAMH OCBOEHUS 00pII0OT0 00BbeMa HHPOPMALINY;

- TexHUUECKUMH CPEACTBAMHU Pa3pabOTKH MIPOTrPaMM, UCTIOIHSIOIIUXCS B TIApaIEIbHOM OKPY)KECHHU;
- bubmmorekamu MPI u OpenMP, ucnons3yrommmucst npu pazpaboTke NporpaMm, M MOHUMAaTh HUX

MIPUMCHUMOCTD K 3aa4aM;

- HaBBEIKAMM CaMOCTOSTSIbHOM paGOTLI npu pa3pa60TI<e " OTJIAAKC MapaJUICIIbHBIX IIPOTpaMM.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Beenenne B kypc. OcnoBer MPL 4 4 4
KoMmnmsanus 1 3ammyck nporpaMm.
) Buner xommyHnukanuii. KoMMmyHUKanuu 4 4 4
TUIA TOYKA-TOYKA.
3 PacnapannenuBanue cETOUYHBIX METOMIOB. 4 4 4
I'pynnoBsle KOMMYHUKAIWH. 2 2 2




Pacnpenenenneie onepanuu c
MaTpPHULIAMH U BEKTOPaMHU.

CoOctBennble Tnnsl MPI.

I'pynmst u KOMMYHHKAaTOPBI.
BupryanpHbie TONOJIOTHH.

Bseneunne B MPI-2.

O [0 I || W

OcuoBsl OpenMP.
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[lapajuienbHO€  BBINOJIHEHHE  LIMKIIOB,
NapaJjieNbHblEe CEKIMH, CHHXPOHHU3ALML
MOTOKOB. [ MOpUAHBII Mapaienu3m.

Htoro yacos 30 30 30

IToaroTroBka K sK3aMeHy 0 yac.

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

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. Begenue B kypc. OcHoBbl MPI. KoMmnunsinus u 3amyck nporpaMm.

ApXUTEKTypa BBIYHCIUTENBHBIX CHUCTEM C pas3leisieMod MamsaThio. VcTopus CyNepKOMIIBIOTEPOB.
Knacrepa tuna Beowolf. YcTpoiicTBa kiactepa U OCHOBHBIE €T0 KOMIIOHEHTHI. BBICOKOCKOPOCTHEIE
cetn. Ucropuss u cranmapret MPI. CymectBytomme peanuzanuun MPI. OcHOBHbIE HOHATHSL O
npoueccax B MPIL. Anpecarnus

MIPOLIECCOB.
2. Buzapl kommyHuKauil. KomMyHHUKanum Tumna To4Ka-ToYKa.

Tumnbl kommyHukanuii B MPI. KoMmmyHuKkanum trmna Touka-Touka. biokupytomuye 1 HeOIOKUpYoIue
KoMMyHHKaIuu. OcoOeHHOCTH UCTIoNb30BaHus Oydepa oudnuorexkoir MPI. OuepenHocTb MonydeHHs
U [epeaadyu COOOLEHUH IPOLECCOPAMHU.

3. PacnapanneJmBaHHe CCTOYHBIX MCTOOO0B.

OCHOBHBIE QJITOPUTMBI pacnapajuleNuBaHusi ceToyHblx Meronos peweHus PDE. CrpykrypHble u
HECTPYKTYpHbIE CETKHM. IlakeTel ais nejeHus HECTPYKTYpHBIX CETOK. PacmapaiiennBaHue Ha
CTPYKTYPHBIX CETKax Ha IIpUMEpPE ypaBHEHUE TEIJIONIPOBOJHOCTHU B IBYMEPHOM CIIydae.

4. I'pynnoBble KOMMYHUKAIUH.

Beenenwne B rpymnmoBbie KomMmyHHKanud B MPL. OcobeHHOCTH paboOThI TPYIIOBHIX KOMMYHHKAIIWH.
Tunbl rpynmoBeIX COOOIIEHUI: CHHXpOHHM3aUus, cOOp M Iepenada JaHHBIX, KOJJIEKTUBHBIC
BbluMciaeHns. OTIMYNS M CXOACTBAa B BBI30BaX M paboTe C KOMMYHHKAIMAMH THIIA TOYKA-TOYKA.
B3auMoneicTBus IpoLECcCOB IPH IPYIIIOBBIX KOMMYHHKALMSIX.

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

ANTOpUTMBI paclpeAeIeHHBIX ONepaluii HaJl MaTpULlaMH U BekTopaMmu. Pa30op mpumepa perieHus
CJIAY wmertomom conpsokeHHbIX rpaguentoB B MPI. OcobeHHoct paloThl € pa3peskeHHBIMHU
MaTpULIAMH.

6. CoocrBennsie Tumsl MPI.

[Monstue o tune nanubiX. Bunaer TrnoB nanaeix B MPL. Co3nanne cBoux tumos. Pazbop nmpumMepos.
OnTuMu3anus pacnapasieInBaHus 3a/1a4d TeIJIONPOBOJHOCTH HCTIONb3YsS COOCTBEHHBIE THUIIBL.




7. I'pynnsl 1 KOMMYHUKATOpbl. BUpTyanpHbIE TOMONOTUU.

OcHoBHble HOBIIecTBa B MPI-2. JluHamuyeckoe MOPOXKIEHUE M YHUYTOXKEHHE MPOIECCOB.
[lapamnensuas padora ¢ Qaiimamu.

8. Beengenue B MPI-2.

BeruncnurensHbie cucteMsl ¢ o0meit mamsateo. Crangapt OpenMP. CpaBHeHHe co CTaHIapTHBIMU
peammzanusimu  motokoB  (POSIX  Threads, WinAPI wu jpyrme peanmzanmm). [logmepikka
COBpPEMEHHBIMU KoMmmmwisitopaMud. OCOOCHHOCTH KOMIWJISIIMM M 3amycka mnporpamm. Mopjenb
nporpammupoBanusi OpenMP.

9. OcuoBsl OpenMP.

HupextnBel PRAGMA u ¢ynknun ucnonsstomeit cpeast OpenMP. Pa3bop mpocrtoro mpumepa
«Hello World». OcnoBHble mnpuHuunsl nporpammupoBanusi B OpenMP. OcHoBHbIE mnpaBuia
npumeHeHust aupektuB OpenMP, ucnonb3yrommxcss A7 ONMCAHMS JAHHBIX W OpPraHU3aLUH
napaJuleibHbIX BEIYUCIIEHUH. Bonpocst

BUIUMOCTU JAHHBIX U KOPPCKTHOCTH JOCTYIIa K JaHHBIM.

10. TlapamienbHOE BBHINMOJHEHUWE LUKIOB, MapaJUIeIbHBIC CEKIMH, CHHXPOHH3ALUS ITIOTOKOB.
I'uGpuaHbIA apamienu3m.

Mertonsl pacnapajuieNuBaHusl LUKIOB M KOHTPOJSI pacipenesieHus: padoThl MEXIy MPOLIECCOpaMHu.
Crarnueckoe M JIMHAMHYECKOE paclpeieieHHue uTepanuii Mexay mnortokamu. CrocoOsl
OanaHCHUPOBKH pabOTHI

mpoueccopoB ¢ mnomoinpto aupektus OpenMP. 3ananne BHEIIHUX NEPEMEHHBIX OKPYXCHHUS C
MIOMOIIIBIO

GyHKIUH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. MapannenbHbie Beraucienus [ Teker], yae6. mocodue ais By30B /B. B. Boesoaun, Bi. B. BoeBoaus.
-CI16., BXB-IlerepOypr, 2002
2. Teopus M IpaKTHKa NMapajuieibHbIX BeruucieHui [Tekct] : yued. nocodue ams By3os / B. I1. I'eprens
.— M. : Unrepuer-Yuusepcuretr Uadpopm. Texnonoruit : BUHOM. Jla6. 3nanwmii, 2007 .— 423 c.
3. Texnonorun napamiensHoro nporpammupoBanns MPI u OpenMP [Teker] : yue6. mocobue s
By30B / A. C. AHTOHOB ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— M. : U3n-Bo Mock. yH-Ta, 2012
— 344 c.

JlononHuTeNbHAS TUTEPATypa
1. [MocnenoBarenbHbIE U MapaieNbHbIe aropuTMbl: O0muil moaxoy [Teker] : [y4ue0. mocobue st
By30B] / P. Musiep, JI. bokcep ; nep. ¢ aam. A. B. Kozonunoii ; noxg pen. C. M. Okynosa .— M. :
BMHOM. JIa0. 3naunuii, 2006 .— 406 c.
2. l'onoBuznun B.M., 3aiiueB M.A., Kapa6acos C.A., Koporkun U.A. HoBeie anropurmsl
BBIYMCIIUTEIEHON THAPOAMHAMUKY JUIS MHOTOIIPOIIECCOPHBIX BBIYMCIUTENBHBIX CHCTEM — M.:
N3parensctBO MoCkoBCckoro ynusepeurera, 2013 — 467 c.



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

http://www.intuit.ru/, http://www.parallels.ru/, www.hpc-education.ru, 3meKTpOHHBIE KOHCIIEKTHI
JIEKIUH, yuaeOHble MocoOus U COOPHUKH 33124, pa3padoTaHHbIE JUIsl JAHHOTO Kypca.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekuusix ucnonb3yroTcsi MyJbTUMEANINHBIE TEXHOJIOTHH, BKIIIOYAs JEMOHCTPALMIO SKpaHa.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Cryaent, msydarommii aucuuiUinHy "lIpakTUKyM 10 mapajjieNlbHbIM ajropuTMaM Ha OCHOBE
texHonoruiit MPI u OpenMP", nomkeH ¢ 0qHON CTOPOHBI, OBIAJIETh OOIIMM MOHITHIHBIM aIllapaToM,
a C JIpyroi CTOPOHBI, OJKEH HayYUTHCS MPUMEHATh TEOPETUUECKME 3HAHUS Ha TIPAKTHKE.

B pesynbrare u3yueHuss OUCHUIUIMHBI CTYAEHT [OJDKEH 3HAaTh OCHOBHBIC OIpeNeeHHs, MOHATHUA,
TEOPEMBI U AITOPUTMBI.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsITENILHOM padoTHl cTyneHTa. B mporpamme
Kypca IpUBEIeHO MUHUMAIILHO HE00X0IMMOE BpeMsl [Tt pabOThI CTyJIEHTa Hajl TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTE€HHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHOM TUTEPATYPHI;

— mpopaboTKy ydeOHoro marepuana (10 KOHCIIEKTaM JIEKIWW, y4eOHOW M Hay4YHOH IUTepaType),
MOJITOTOBKY OTBETOB HAa BOMPOCHI, TMpEAHA3HAYeHHBIX [UJII CAMOCTOSTENBHOTO  H3YyYCHHS,
JI0Ka3aTeNIbCTBO OTNEIbHBIX YTBEPKICHUM, CBOHCTB;

— BEHINIOJTHEHHE JIA0OPATOPHBIX PadoT, Ui OCO3HAHUS CBSI3e€H MEXKIYy TEOpHUEH U NpPaKTHYESCKUMHU
HaBBIKAMU;

— TIOAITOTOBKY K 3a4€TYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsACTCS B Qopme
WHIUBUIYaTbHBIX KOHCYIBTAIIHH.

BaxHO 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpeTnoAaBaTesIM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
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 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00nactu npodeccrnoHansHon
JeATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.3 Binameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC U3YUYCHUA NUCHUIIINHBI «HpaKTI/IKYM o nmapauiCibHbIM aJIfTOpUTMaM Ha OCHOBC TCXHOJIOTHI

MPI u OpenMP» oOy4aronuiics JOKeH:

3HATb:

- OCHOBBI apXUTCKTYPbI IapaJIJICIIbHBIX BbIYUCIIMTCIIBHBIX CUCTEM;
- OCHOBHBIC TCXHOJIOT'MYCCKHEC OTAIIbl pa3pa60TKH napauICJIbHBIX MPOrpamMm,
- OCHOBHBIC UJCU IIPH pe€ain3allii YUCJICHHBIX aJITOPUTMOB, IMO3BOJIAIONIUC n30exarh clly4das HU3KOM

3(1)(1)€KTI/IBHOCTI/I pacmnapaJuiCInBaHusd;

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

MaTeMaTHu4eCKOM (I)I/I3I/IKI/I,

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

yMeTh:

- DKCIIEPUMEHTAIILHO OIIEHUBATh d3PPEKTHBHOCTL pabOTHI paciapaieIeHHbIX IPOrpamMMm;
- BbIOMpaTh OS(QQEKTUBHBIC YHCIECHHBIE METOIBI Ul TOCTABICHHBIX 33J1ad MaTeMaTHYeCKOTO

MOJCIIUPOBAHUA;

- paboTaTh Ha COBPEMEHHBIX BBICOKOIPOU3BOAUTEIBHBIX BEIYUCIUTEIBHBIX CUCTEMAX;
- paspalarbIBaTh KOJ MPOTrpaMM, peau3yIOIInii MapaijeibHble aJTOPUTMBI, BHIOMpas aJleKBaTHBIC
CpEeACTBa CHHXPOHHU3AIMH U aTOMapHBIE ONepanny IIaTQOPMBI.




BJIaJeTh:
- IPHEMaMH pacTapajieIMBaHusl aJITOPUTMOB H IIPOrpaMM;
- HaBBIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;
- TexHMYECKMMU CpeACTBaMH Pa3padOTKU MPOrpaMM, UCTIONHSIOUIMXCS B TApaJUIEIbHOM OKPY>KEHUH;
- bubmorekamu MPI u OpenMP, ucnone3yrommmucst npu pazpaboTke MporpaMm, ¥ IMOHUMAaTh WX
MPUMEHUMOCTbD K 3a7jadam;
- HaBBIKAMM CaMOCTOSITEJIbHON paboThl Py pa3paboTKe M OTIIAAKe apauIeIbHBIX IPOTPAMM.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

1. Kak HazpiBaeTcsi To0anbHBI KOMMyHHKarop B MPI, B KOTOpBI 10 yMONTYaHWIO BKJIFOYEHBI BCE
3aIlyeHHbIE 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 BO3BpAILACT LEJI0E YHUCII0, KOTOPOE MPEACTaBIIseT co00i HOMEep (paHK) BBI3BABIIETO €€ Ipolecca
B 3aIpamrmBaeMOM KOMMYHHUKATOpe. 3HaYeHUE BO3BPAIIACTCS Yepe3 apryMeHT.

» OHa BO3BpalIAET LIEJI0E€ YUCIIO, KOTOPOE MPEACTABISAET COOOH YMCIIO MPOIECCOB B 3allpalliBAeMOM
KOMMYHHKaTOpe. 3Haue€HHEe BO3BPAIAeTCs Uepe3 apryMeHT.

* IIpeoOpasyer HOMep mpolecca B ONEPAlMOHHOW CHUCTEME B YHHKAIbHOE II€JI0€ YHCIO (PaHK),
HayrHaromeecs ¢ 0 1 Bo3BpariaeT 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 moaxoj peanu3anny B3aUMOACHCTBHS JIEKUT B ocHOBE B MPI?
* Cuctema oOMeHa COOOIIEHH.

* Mexanusm o01mei mamsru.

» Muoronorounoe (multi-threading) mporpamMmupoBaHue.

* Cuctemsl pasaesieMoi aMsTH.

5. Yucno npoueccos B MPI-1...

 CTaTu4HO U 3aJ]aeTCs Ha dTaIe 3aIycKa.

* JlnHaMUYHO, MOKHO CO3J1aBaTh U YOHUBATh MPOLECCHI 110 MEpe HaTOOHOCTH.
* CraTuuHo, 3a71aeTcsi B mporpaMmMe Bo Bpemst Beizosa MPI_Init.

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

6. Uto nenaer npouexypa MPI Comm_size?

* OHa cpaBHHBAaeT pa3Mep TEKYILIEro KOMMYHHUKaropa ¢ 3amnpammnBaeMbiM u Bo3Bpamaer TRUE wnmnu
FALSE. 3nauenue Bo3BpaiaeTcs 4epe3 apryMeHT.

» OHa BO3BpaIIlaeT 1IeJI0e YHCI0, KOTOPOE MpeACTaBisieT co0oi HoMep (paHK) BBI3BABILETO €€ Tpoliecca
B 3aIlpalIMBa€MOM KOMMYHHKaTOpe. 3HaueHHE BO3BPAILACTCS Yepe3 apryMeHT.

 OnHa BO3BpallacT LEJIOE YHUCIO, KOTOpOE TMpEeICTaBiIsAeT CcOOOH pa3Mep 3amnpairnBacMoOro
KOMMYHHKATOpa. 3Haue€HUE BO3BPAIACTCSI Yepe3 apryMEeHT.

» OHa BO3BpaIlaeT IeJI0e YHUCII0, KOTOPOE MPEACTaBIsIeT COO0H pa3Mep KOMMYHHKATopa, B KOTOPOM
COCTOMT Hpoliecc. 3HaueHHE BO3BPAILIACTCsl 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 MporeccoB 1 KOMMYHUKATOPBI.

* Tononoruu npoieccos.

* Pabora ¢ THITaMH TaHHBIX.

* SBHBIC onepanuu ¢ 00MIeH MaMsIThIO.

* BBI30B yaieHHBIX MIPOTIETYDP.

* [Toxmep:xka MHOTOIIOTOYHOCTH.

* Oneparuu BBoMa-BeiBoAa (1/0).

8. BeibepuTe nporenypy, KoTopas He IPHHUMAeT KOMMYHHKATOP B KAY4ECTBE OJHOTO U3 apTyMEHTOB.
* MPI_Send

* MPI Init

* MPI Comm_size

* MPI Recv

* OHHU Bce 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 npenHazHayeH Tor (tag) coobuienus B8 MP1?

« Jlns pasngencHus MpoLenyp NpueMa-nepenadd COOOIIEHHsS y Pa3IM4yHbIX pa3pabOTUYMKOB OTHOIO
MIPHIIOKEHUS.

* [Iepemaer 9uciio 3771€MEHTOB MaCCHBa B COOOIIEHUH.
* Ompenenser TUM MePEChLUIKH.
* Jlns mexaHM3Ma paznieneHrsi COOOMIECHUH OT OHOTO MPOoIlecca K APyTroMy.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

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

IlepeueHb TUIOBBIX BOIIPOCOB:

1. Uctopus crangapra MPI. OcobenHoctu crangapra. YUto BKIto4aeT B ce0sl CTaHAapT.

2. BzaumogeiicTBusi Touka-TOuKa. Pexumbl B3ammoseiicTBus. OcoOEHHOCTH pPabOThI PEKHMOB.
broxupyromuii, aCHHXPOHHBIN PEXUM.

3. KomnexkruBHble B3aumoneiicTBua. Buabl B3ammoneiictBuil. BexTtopHbie Bepcunm  QyHKIMIA
KOJUIEKTUBHBIX B3aUMOJAEHCTBUM. ACCUMIITOTHYECKAS CII0OKHOCTh KOJJIEKTUBHBIX B3aUMOJIEHCTBUH.

4. Tuner nanueix B MPIL. Bekrtopuble Tumbl, cTpykTypbl. Kaptel TumoB. [IpoGnembl cooTBETCTBUS
THIIOB.

5. I'pynmbel 1 Tomosyoruu mpoueccos. JlekaproBa Tomojorus. OcoOeHHOCTH PabOThl C JEKapTOBOM
TOIIOJIOTHEM.

6. PacnapannenuBaHue ceTOYHbIX MeTONOB. CIIOXKHOCTh  QJIrOPUTMOB  MEXKIIPOLIECCOPHOIO
B3aUMOJIEICTBHS.

Kputepun onennBanus
Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OmeHka ymoOBIETBOPUTEIbHO 4 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIN,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

HupdepeHnrpoBaHHBIN 3a4€T BBICTABISIETCS 110 pe3yJabTaTaM paboThl B CEMECTPe Ha OCHOBE OLIEHOK 3a
nabopaTopHbIe 3aJaHKsI U KOHTPOJIbHYIO paboTy a Takke Mo pe3ysibTaTaM Clladyd MPOEKTHOU padOoTHI.



