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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MCTO,I[BI napaJluICJIbHBIX BBIYMCIICHUHN
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadenpa u3nueckol ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au4. ex.: 3
[IporpamMmy cocraBunu:

C.T. CypxukoB, A-p ¢u3s.-mar. HayK, mpodeccop
A.C. lukaiok, KaH. (u3.-MaT. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3NIECKON 1 XUMUUECKO MexaHuku 29.05.2020



AHHOTANMA

Kypc "Meroasl mnapajieNnbHBIX BBIUMCICHUI" MpeaycMarpuBaeT H3yYE€HHE OCHOB MapayljieIbHOTO
MPOTrpaMMHPOBaHUs € ucmois3oBaHueM texHojoruii OpenMP, MPI, CUDA, a Tak e airopuTMoB,
Joryckamux 3p(HEeKTUBHYIO pealn3annio Ha MHOTOIIPOLECCOPHBIX CUCTEMaX U MPUMEHUMBIX [T PEIICHUS
BBIYHMCIIMTENIBHBIX 33124 (PU3UUECKOM MEXaHUKU.

3amaun Kypca:

* OCBOGHHE CTyJCHTaMH 0a30BbIX 3HAHHI B OOJIACTH TapaieNIbHBIX BBIUMCICHUH Ha cHUCTeMax C¢ OOIIed u
pacnpeneneHHON maMsIThIO;

* IpHOOpETEeHNE TEOPETUUECKUX 3HAHHUH MapajieIbHOrO MPOrpaMMUPOBAHUS, H3y4EHHs OCHOBHBIX (pyHKINI
U METOJIOB HanOojee paclpoCTPaHEHHBIX B HACTOSIIEEC BpeMsl TEXHOJOTHH pacmnapaenuBanus OpenMP,
MPI, CUDA;

* M3y4CHHUE aJTOPUTMOB, AOMYCKAOIMX APPEKTHUBHYIO PEeaqu3alli0 Ha MHOTOIMPOLECCOPHBIX CHUCTEMaX C
o0IIeil U pacmpeseneHHON MaMAThIO M MPUMEHHUMBIX Ul PELICHUS BBIYUCIUTENBHBIX 3a7a4 (hPU3NYECKON
MEXaHUKH;

* OKa3aHWE KOHCYIbTAlM M TIOMOLIM CTYACHTaM B IPOBEICHUM COOCTBEHHBIX TEOPETHYECKUX U
OKCIIEPUMEHTAIBHBIX ~ HCCICAOBAaHUH B OOJACTH  KOMIBIOTEPHOW  (U3MKM ¢ HCIONB30BaHUEM
MHOT'OTIPOIIECCOPHBIX CHCTEM.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:

Q)YHZ[aMeHTaHBHBIC IIOHATUA, CBA3aHHEBIC C Ppa3IMIHbIMHA napajijieJIbHbIMH CUCTCMaMH n
COOTBCTCTBYIOIIUMHU MCTOAAMU

COBpPCMCHHBIC HpO6J'I€MBI MHOTOIPOHCCCOPHBIX BBIYUCIIUTCIIbHBIX CUCTCM U aJITOPUTMOB;

OCHOBHBIC (63.30BI:IG) MCTOJAbI W AJTOPUTMbI, NPHUMCHACMBIC Ha COBPCMCHHBIX MHOT'OIPOHCCCOPHBIX
BBIYUCIIMTCIIBHBIX CUCTEMAX

MaTeMaTHu4eCKUi afmapar TEOPUM BbIYUCIMTCIIbHBIX MCTOAOB, IMNPUIOAHBIX [UIA peaiu3allui Ha
MHOTOIMPOUCCCOPHBIX CUCTCMAX.

VYMeTs:

MIOJIB30BATHCS YMCICHHBIMI METOIAMH JIISl peIIeHUsT (PyHIaMEHTAIBHBIX U MPHKIAIHBIX 33a7a4 B 00JacTu
(HU3UKH C UCIIOIB30BAaHNEM MHOTOIPOLIECCOPHBIX CUCTEM € OOIIEH U pacTipeeIeHHON aMAThIO;

OLIeHUBATh Y(PPEKTUBHOCTh PA3INYHBIX AJITOPUTMOB, IPUMEHUMBIX HA COBPEMEHHBIX MHOTOIPOLIECCOPHBIX
BBIUMCIIUTENBHBIX CHCTEMAX;

CTaBUTH 3a4a491 JJIs1 TCCTUPOBAHUSA aJITOPUTMOB, PCAJIM3yCMbIX HAa MHOT'OIIPOLCCCOPHBIX CUCTCMAX.

OcHOBHOE coJlepKaHre Kypca U3JIOKEHO B CIIEAYIONIUX pa3zeliax:

1. CoBpeMeHHBIE BRICOKOITPOU3BOAUTEIHHBIC BRIYUCIUTEIHHBIE CUCTEMBI

2. Metozb! pacmapauieTuBaHus Ha cucTeMax ¢ oomieit namsaThio. OcHoBHBIE KOHCTpYKImu Open MP

3. MeTonpl pacnapajuieMBaHus Ha CHCTEMAX C paclpeaesieHHO nmaMaTeio. OCHOBHBIE KOHCTpYKIu MPI

4. Metoapl pacmapajjlelMBaHUs Ha CHUCTEMaxX C BBIYUCIUTEIBbHBIMU TpauueckuMu Iiaramu. OCHOBHBIC
koHCTpyKImu CUDA

5. Peasinzanus 4uCIEHHBIX METOJ0B HA MHOTOIIPOLIECCOPHBIX CUCTEMAX
6. PacnapasnenuBanue OTAEIbHBIX YacTE! BIYMCIUTEIBHOIO aJITOpUTMa
7. IlapannenbHple UTEPALIMOHHBIE METOJIBI

8. Peanu3zanus BEKTOpU30BaHHbBIX AJITOPUTMOB PEILIEHUS KPAaeBbIX 33134
9. Brruncnenust Ha rpadMuecKuX MpoLeccopax

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI



* H3y4YEHUE OCHOB MapaJLIEIBFHOTO IPOrPaMMHUPOBAHUS C UCIIONIb30BaHEeM TexHonoruii OpenMP, MPI,
CUDA, a Taxxe ajlropuTMoB, JOMYCKAIOMHX IPPEKTHBHYIO peallu3allii0 Ha MHOTOMPOIIECCOPHBIX
CUCTeMaX U MPUMEHUMBIX JUISl PEIICHHUS BRIYUCINUTENBHBIX 33134 (PU3NIECKON MEXaHUKH.

3agaum AUCHUILUTHHBI
* OCBOCHHE CTYJICHTAMH 0a30BBIX 3HAHWI B 00JACTH NapaUIeIbHBIX BBIYMCICHUH Ha CUCTEMax C
o011el U pacrpeieJICHHON MaMsIThIO;
* MpHOOpETeHHE TEOPETHUYESCKUX 3HAHWH MapauIeIbHOTO MPOTPAaMMHPOBAHUS, M3YYEHHS OCHOBHBIX
¢byHKIME W MeTonoB HauOoiee paclpoCTPAaHEHHBIX B  HACTOAINEE BpEMs  TEXHOJIOTHH
pacnapaienuBanus OpenMP, MPL, CUDA;
* U3y4YEHHE AaJTOPUTMOB, JOMYyCKAOMMX J(P(YEKTUBHYIO peaau3alnio Ha MHOTOMPOLECCOPHBIX
cucTeMax C Oo0mel W paclpeie]eHHOW MaMsAThI0 W MPUMEHHUMBIX JUIS PEIICHHS BBIYMCIUTEIBHBIX
3a7a4 PU3NIECKON MEXaHUKH;
* OKa3aHWE KOHCYIbTAllMi M TOMOIIM CTYJACHTaM B IPOBEICHHU COOCTBEHHBIX TEOPETUYECKHUX H
IKCIIEPUMEHTAIbHBIX HCCIIEIOBAHUI B O00JAaCTHM KOMIBIOTEPHOW (M3UKHM C HCIOJIB30BAHUEM
MHOTOIPOLIECCOPHBIX CUCTEM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
pamMKax TeMaTHUeCKOW 00yacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHH U MPOLIECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:
(yHIaMeHTalbHbIE TIOHSATHS, CBA3aHHbIE C Pa3IUMYHBIMU [ApaJUICIbHBIMH CHCTEMaMH H
COOTBETCTBYIOLIMMH METOIaMU;
COBpPEMEHHBIE TPOOJIEMbI MHOTONPOLIECCOPHBIX BHIYMCIUTEIBHBIX CUCTEM U aJITOPUTMOB;
OCHOBHbIE (0a30BbIE€) METOBI U AJITOPUTMBI, IPUMEHAEMbIE HA COBPEMEHHBIX MHOTOIIPOIIECCOPHBIX
BBIUMCIIUTENBHBIX CHCTEMAX;
MaTeMaTUYEeCKUI amnmnapar TEOPUHM BBIYUCIMTENBHBIX METOJO0B, IPUTOJIHBIX Ul peaju3aluu Ha
MHOTONPOLIECCOPHBIX CUCTEMAX.
YMETB:

MOJIb30BAThCSl YMCICHHBIMH METOJAMHU JUIsl peuieHus] (pyHIaMEeHTaJIbHBIX M NPUKIAIHBIX 3a/ad B
oOnactT (HU3MKH C HCIOIb30BAHMEM MHOTONPOLIECCOPHBIX CUCTEM C OOLIeH W pachpenereHHOM
HaMsThIO;
oueHuBaTh A(P(PEKTUBHOCTb PA3IMYHBIX AJITOPUTMOB, INPUMEHMMBIX Ha COBPEMEHHBIX

MHOTOIIPOLIECCOPHBIX BBIUUCIUTENBHBIX CUCTEMAX;

CTaBHTh 33J1a4 JJI1 TECTUPOBAHUA aJITOPUTMOB, PEATU3yEMBIX HA MHOTOIIPOLIECCOPHBIX CHCTEMAX.

BIIAJICTh:

HaBBIKAMU OCBOEHH 00JIBIIOro 00beMa HHPOpMALIH;

KyJIbTYpOi MOCTAHOBKHM M YHUCICHHOTO MOJENUPOBAHUS (U3MUYECKUX 337ad C HCIOJIb30BaHUEM
COBPEMEHHBIX MHOTONPOLIECCOPHBIX CUCTEM;

IIPAKTUKOW KOMIIBIOTEPHOI'O HCCIICZOBAHMUS U PEIICHUS TEOPETUUECKUX U INPUKIAIHBIX 3a1ad C
HCITOJI30BaHNEM COBPEMEHHBIX MHOTONPOIIECCOPHBIX CUCTEM.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

CoBpemeHHbIE

1 BBICOKOITPOU3BOAUTEIBHEIE 6 3
BBIUUCIIUTEJIbHBIE CUCTEMBI
Mertonst pacnapasieTuBaHus Ha

2 cucteMax ¢ obmei namsareio. OCHOBHBIE 6 3
koHCTpyKItmu Open MP
Mertonel pacnapaJiieuBaHus Ha

3 CUCTEMAX C pacCHpelelIeHHON MaMATHIO. 6 3
OcHoBHBIEe KOHCTPYKITNH MPI
Mertonst pacnapasieTuBaHus Ha

4 cucreMax c BBIYHCIIUTEIbHBIMU 6 3
rpa¢puueckumu  miaaramMu.  OCHOBHBIE
koHCTpyKImu CUDA

5 Peanuszauus 4uCIEHHBIX METONOB Ha 6 3
MHOTOITPOLIECCOPHBIX CUCTEMAX

6 PacnapannennBanue OTHAENbHBIX YacTel ] ]
BBIYUCJIUTEJILHOTO aITOpUTMa

7 [TapannenbHble UTEpALMOHHBIE METOBI 6 6

] Peanuzauus BEKTOPU30BAaHHBIX ] ]
ITOPUTMOB PEIICHUS KPAaeBbIX 3a1a4

9 Boruncnenus Ha rpau4ecKux ] ]
Ipoueccopax

Nroro yacos 60 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIs), CTPYKTYPHPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 1 (Ocennwii)

1. COBpeMeHHBIe BBICOKOIIPOU3BOAUTCIIbHBIC BBIYUCIUTCIIbHBIC CUCTEMbI

Knaccudukanusi cOBpeMEHHBIX BBICOKOIIPOU3BOIUTENLHBIX BBIYACIUTENBHBIX crcTeM. OCHOBHBIC
IOHATUSL W olpenesieHusi, napameTpbl. OCHOBHBIE KOMIIBIOTEPHBIE CpEACTBA JUIsl peau3aluu
napaJuieibHBIX BRIUMCINTENBHBIX nporpamMMm: Open MP, MPI, CUDA.

2. Metopl pacniapajuleIMBaHus Ha CUCTeMax ¢ oOmiel namaTbio. OcHOBHBIE KOHCTpYKIuu Open MP




00630p OpenMP. OcHoBHble cBolicTBa si3pika OpenMP: mepeMeHHBIE OKPYXKEHHUS, JUPEKTHBBI
KOMIWIATOpa, OuOiInoTedHble npoueAypbl. CrnocoObl mpuMmeHeHuss KoHCTpyKuuil OpenMP mist
TUIMHWYHBIX CUTyalWi, BO3HUKAIOIIMX B IIpolecce pa3paboTKH MapaulelNbHONW BBIYHCIUTEIBHOM
nporpammbel. CriocoObl ucnonbp3oBanusi OpenMP st co3manust 3pQeKTUBHBIX alrOpUTMOB Ha
BBIYMCIIMTEJIBHBIX CUCTEMAxX C 00mIel naMaThio. THUINYHBIE OMIMOKN M COCOOBI UX YCTPAHEHUS IIPU
peanu3anuy THapajyieNIbHBIX aJTOPUTMOB HAa CHCTEMax C OOIIeH NaMsATbi0 C HCIOJb30BaHHEM
texHoiorun OpenMP. [locraHoBka mpakTHYeckoW 3afaydl JUIsi CaMOCTOSITENBHOW pealn3aluu
MepBoi mporpaMMel ¢ ucnonb3oBanueM OpenMP 1o nepeMHOKEHUIO MaTPHLIBI HA BEKTOP.

3. Mertozap! pacnapajuleIMBaHusl HA CUCTEMAaX C paclpeneeHHOn namMsaTbio. OCHOBHbBIE KOHCTPYKLIHUU
MPI

OcnoBHbie noHsTHA. Obmme nporenypsl MPL. Tlepenaua/mpuemM cooOmIeHNE MEXTY OTACTHHBIMU
npoueccamy. KonnekTUBHBIE  B3aMMOAEWCTBHS  MPOLECCOB. [pymmbl M KOMMYHHUKATOPBIL.
Bupryanenble Tonosnoruu. Ilepecbuika pa3sHOTHIHBIX JAaHHBIX. 3alaHus JUIl CaMOCTOSITEIbHOMN
paboThI 1O TeMe JIKLUH.

4. Metonpl pacnapajyieiMBaHUs Ha CHCTEMax C BBIYMCIUTENIBHBIMUA TpadUUeCKUMH IIJIaTaMu.
Ocuognble koHCTpYKIMH CUDA

Beenenwne. ['paduueckne mporeccopbl ¢ mapauieNbHON apXUTEKTypOi. YCTpOHCTBO TrpaduuecKux
npoueccopoB. Mozaenb nporpammupoBanus. Ctpykrypa mamsatu. Texnonorus CUDA. M3mepenue
[IPOU3BOIUTENPHOCTH M METPUKHM Ipou3BoguTenbHocTd. Ontumusanus. IlporpammupoBanue
KoMIibioTepa ¢ Heckoiabkumu GPU.

5. Peannsaunﬂ YHUCJICHHBIX METOJOB HAa MHOT'OIIPOICCCOPHBIX CUCTCMAX

TpebGoBaHMs K MapajieNbHBIM alTOPUTMaM U UX peanu3anuu. Cxema pemeHus 3agaun. XpaHeHHUe
naHHbIX. CrocoObl pazOueHus. XapaKTEpPUCTHUKU MPOU3BOAUTEIBHOCTH: TEOPETHUCCKUN aHAIU3 U
pacueTHble olleHKH. banaHcupoBka Harpy3ku mpoueccopoB. CHHXpOHU3a1Ms 11ara 0 BpeMEHU.

Cemecrtp: 2 (Becennuit)
6. PacnapasienniBaHue OTACIBHBIX YaCTEH BEIYMCIUTEILHOTO aJrTOPUTMA

BrlunciieHne 4acTHBIX CyMM. YMHOXKEHUE MaTpUIbl HA BEKTOP. YMHOKEHUE MaTpulla Ha MAaTpUILLY.
VYMHOXEHHe JIEHTOYHbIX Marpull. Bo3BeneHue B cTeneHb ONIOYHO-IMArOHAIBHBIX Marpull. Meton
LU-paznoxenus. Meron QR-paznoxenusi. Meton SkoOu

7. HapaJ'IJ'ICJ'IBHBIC HUTCPALIMOHHBIC MCTO/IbL

Pemrenust nuddepenimanbabie ypaBHEHUH B YacTHBIX MPOW3BOAHBIX. OOmas crpykrypa. Merton
Axobu. Meron T'aycca-3eiinens. Meron mocnemoBaTellbHON BepxHel pemakcanuu. CpaBHHEHUS
pa3MuHbIX NoAxonoB. Pemenne ypaBHenus [lyaccona. Teuenue B kaBepHe.

8. Peanu3zanus BEKTOpU30BaHHbBIX AJITOPUTMOB PEILIEHUS KPAaeBbIX 33134

Anpecanus K 3HaUCHUSIM CETOUHOW (yHKUMU. Beruucnenue npousBogHbix. PopMynnpoBKa KpaeBoi
3agaud. ['paHuuHble yCI0BUS. BEKTOpHI BBIYMCIMTENBHBIX IEepeMeHHbIX. PopMyibl Iepexoja.
Pa3HocTHas cxeMa B BEIYMCIUTENBHBIX IEPEMEHHBIX. METO/] MPOTOHKH.

9. Beruucnenus Ha rpadMuecKux mpoueccopax

[IpuMepbl  BBIYMCIMTEIBHBIX ~ METOJOB, pEAIM30BAHHBIX C HCIIOJIB30BAHHEM TEXHOJIOTUH
pacnapamenuBanusi CUDA: meron MonTte-Kapino, MeTon KOHEYHBIX Pa3HOCTEH, MPUIIOKECHUS
obicTporo npeobpazopanust Oypee.



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

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (TIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. BBenenue B BRIMUCIUTENBHYIO MaTeMaTHKy [ Tekct] : yue0. mocobue s By3oB / B. C. Pabenbkuit
.— 3-e u3a., ucnp. u gon. — M. : ®uzmariut, 2008 .— 288 c.

2. MATLAB 7 [Texkct] : nporpamMupoBanue, unciennsie Metonsl / FO. JI. Kerkos, A. 0. KeTxkos,
M. M. llyner, .— CI16. : BXB-Iletepoypr, 2005 .— 737 c.

3. YucneHHble MeTOBI. MaTeMaTHUECKHid aHaJIN3 U OOBIKHOBEHHbIE JU(depeHInanbHble YPaBHEHUS
[Tekcr] / B. M. BepxOumkwii - M.Bricmas mkona,2001

4. IIpakTHKyM 110 METOAaM MapaJuleiIbHbIX BeuucieHui [ Tekct] : yueOHuk ass By3oB / A. B.
Crapuenko [u ap.] ; mon pen. A. B. Crapuenxo ; Tomck. roc. yu-T .— M. : M3a-Bo Mock. yH-Ta, 2010
— 200 c.

5. BeruncnurenbHast MaTeMaTuka U CTpykTypa anroputmoB [Tekct] : 10 nekiuit o ToM, mouemy
TPYIHO pelIarh 3a7a4y Ha BBIYMCIUTEIbHBIX CUCTEMAX MapajuIeIbHON apXUTEKTY Pl M UYTO HAJ0 3HATh
JOIOJIHUTEIBHO, YTOOBI YCIIELIHO IIPEO0/I0JIeBaTh 3TH TPYAHOCTH : yueOHUK a7t By30B / B. B. BoeBoann
; Mock. roc. yH-T uM. M. B. JlomoHocoBa .— 2-¢ u3z., crepeotun. — M. : U3a-Bo Mock. yu-Ta, 2010
— 168 c.

JomnonHurenbHas aureparypa

1. BBesienue B mapaniensHbie MeTOJIBI pemeHus 3a1a4 [Teker] / M. B. SIko6oBckuii ; Mock. ¢u3.-TexH.
uH-T (Toc. yH-T) - M.M31-B0 Mock. yH-Ta,2013

2. [Mapannensuble Berancienus [ Teker], yue6. mocobue s By3oB /B. B. BoeBonun, Bi. B. Boesonus.
-CI16., BXB-IlerepOypr, 2002

3. OcuoBsl napasuienbHoro nporpammupoBanus [Texcr] / K. FO. boraueB .— [YuebHoe u3n.] .— M. :
BMHOM.JIabopatopus 3nanuii, 2003 .— 342 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIIINHBI,
YMETh IPUMCHATDH ITOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJIeHUS KOHCIICKTA 3aHSITHUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOM PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazareneM BiaJeHUs MaTEpPHAIOM CIIyKHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCS MOHMMAHUS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa u3nueckor ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH
PazpaGoTunkm:

C.T. CypxukoB, A-p ¢u3s.-mar. HayK, mpodeccop
A.C. lukaniok, KaH. (u3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus QUCIUIUIMHEI « METOIBI TapauIeIbHBIX BEIYUCICHUI 00yJatomUiCs JOIDKEH:

3HATh:
(GyHIaMEHTAIbHBIC TOHSTHUS, CBS3aHHbIE C pPAa3IMYHBIMH [APAUICIBHBIMA CHCTEMaMH U
COOTBETCTBYIOIINMH METOJIAMH;
COBPEMEHHBIE TIPOOIEMBI MHOTOITPOLIECCOPHBIX BHIYMCIUTEIBHBIX CHCTEM H aJITOPUTMOB;
OCHOBHBIC (0a30BbIC) METO/IBI U AJITOPUTMBI, IPUMEHSAEMbIC Ha COBPEMEHHBIX MHOTOIIPOIIECCOPHBIX
BBIYHCIIUTEIBHBIX CUCTEMAX;
MaTeMaTHYECKUI ammapar TEOPUH BBIYMCIMTEIBHBIX METOJOB, MPUTOJHBIX JUIS pealu3alud Ha
MHOTOIPOLIECCOPHBIX CHCTEMaX.
yMeThb:
MOJIB30BAThCSl YMCICHHBIMH METOJaMHU JUIs penieHus (pyHIaMEHTaIbHBIX M NPUKIAIHBIX 3a/a4 B
obnactTi (M3HKH C HCIOIH30BAHWEM MHOTOINPOIIECCOPHBIX CUCTEM C OOIEeH W pacrpene’eHHOH
MaMSTBIO;
OLCHUBATh I(P(PEKTUBHOCTh PAa3IUYHBIX aJITOPUTMOB, NPUMEHHMBIX HAa COBPEMEHHBIX
MHOTOIIPOIIECCOPHBIX BEIYMCIUTEILHBIX CHCTEMAX;
CTaBUTBH 3aJ1a41 JUIS TECTHPOBAHUS AJITOPUTMOB, PEAIN3YEMbIX HA MHOTOIIPOLIECCOPHBIX CHCTEMaX.
BJIaJIeTh:
HaBBIKAMU OCBOEHUS OOJBIIOro 00beMa HHPOPMAIUH;
KyJIBTYpOi TOCTAaHOBKM M YHUCICHHOTO MOJEIUPOBAHUS (U3MUYECKUX 33734 C HCIOJIb30BAaHHEM
COBPEMEHHBIX MHOTOIPOLIECCOPHBIX CUCTEM;
NPAKTHKOW KOMITBIOTEPHOTO HCCIICAOBAHUS W PEIICHHS TEOPETUYECKUX M MPUKIATHBIX 3a1ad C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHOTOIIPOIIECCOPHBIX CHCTEM.

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

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroIIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

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

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. Knaccudukaiusi coBpeMEeHHBIX BBICOKOTIPOU3BOIUTENLHBIX BHIYHCIUTEIHHBIX CUCTEM

2. PacnapannenuBanue Ha cuctemax ¢ obmield mamateio. OcHOBHBIE cBOMCTBa si3bika OpenMP:
MIepeMEeHHbBIC OKPY)KSHUS, JUPESKTUBBI KOMITUIATOPA, OMOIHOTEYHBIE TIPOIISTyPhI

3. PacmapainenuBanme Ha cucremax c oOmel mnamsaTeio. OpenMP s THNHYHBIX CHUTYyaIlui,
BO3HUKAIONINX B ITPOIecce pa3pabOTKH NMapajlieIbHON BEIYACIUTEIBHOMN MIPOrpaMMbl




4. PacnapamnenuBanue Ha cucTteMax ¢ oOmieid mamsaTero. CriocoObl ucmonb3oBanust OpenMP amst
coznanust 3¢ (EeKTUBHBIX aJITOPUTMOB Ha BHIYHUCIUTEIBHBIX CUCTEMaX C OOILEeH MaMsAThIO

5. PacmapamnenuBanue Ha cucTeMax ¢ OO0IIed mnmamsAThio. THNWYHBIE OMMOKM W CHOCOOBI HX
YCTpaHEHHs MpPH peaju3aliy MapajulelbHbIX AJITOPUTMOB HA CHCTEMax C o0OLed namsIThio ¢
rcronb3oBanrueM Texnonoruu OpenMP

6. PacmapamienvBaHne Ha cHUCTeMax C pacnpeneieHHOW NamsTbio. OcHOBHbIE MOHATHSA. OOIIUe
npouenypsl MPI

7. PacnapamnenuBaHue Ha CHUCTeMax C pachpeneieHHoW namsaTbio. Ilepemaua/mpuem cooOuieHMi
MEKIY OTACIBHBIMH POLECCaMH

8. PacmapaulenuBaHue Ha CHCTEMax C paclpelesieHHOM maMsaThio. KoyleKTuBHBIE B3auMoneHcTBUS
IPOLIECCOB

9. PacnapannenuBaHue Ha CUCTEMAaX C paclpeeIcHHON NaMsITho. [ pymniibl 1 KOMMYHUKATOPHI

10. PacnapasuienuBanue Ha CUCTEMaX € paclpeaesiCHHON MaMsAThi0. BUpTyanbHbIE TOTIONOTHI

BOHpOCLI K 3K3aMCHY:
1. PacnapanneJmBaHHe Ha Cucremax C pacnpeﬂeneHHoﬁ IIaMATBIO. Hepecmﬂxa PAa3HOTUIIHBIX JAHHBIX

2. PacnapamienuBaHus Ha CHCTEMax C BBIYMCIUTEIbHBIMU IpaguyecKuMHu Iuiatamu. I'paduueckne
MPOLECCOPBl C TapajlIeIbHOM apXUTEKTypoil. YCTpoicTBO rpaduyeckux mporeccopoB. Moaenb
nporpammupoBanus. CTpyKTypa namsTu

3. PacmapannenuBaHusi Ha CHCTEMax C BBIYHCIUTEIbHBIMU TpadUuyecKUMH IIaTaMH. TexHomorus
CUDA

4. Pacnapannem/IBaHI/m Ha CHUCTEMax C BBIYHMCIHMTCIbHBIMA Fpa(bI/ILIeCKI/IMI/I IiaTaMu. I/I3MepeHI/Ie
MMPOU3BOAUTECIIBHOCTU U METPUKHU ITPOU3BOAUTCIIBHOCTU

5. PacnapannennBaHI/m Ha CUCTEMaXx C BBIYHMCIUTCIbHBIMU Fpa(i)I/I‘IeCKI/IMI/I mjiaraMu. OHTI/IMI/I3aHI/I}I

6. PacmapauienuBaHuMs Ha  CHCTEMax C  BBIYUCIUTEIbHBIMM  TIpadUUeCKUMH  IIJIaTaMH.
[IporpammupoBanue kommbploTepa ¢ HeckonbkuMu GPU

7. TpeOoBaHus Kk napaieNbHBIM aJrOPUTMaM U UX pealn3alun

8. Cxema perieHus 3a1a4n. XpaHeHre AanHbIX. CriocoOsl pa3orueHus

9. XapakTepruCTHKHU MPOU3BOAUTEIBHOCTH: TEOPETUIECKUI aHATIN3 U PACUETHBIC OLIEHKU
10. banancupoBKa Harpy3KH MIPOLIECCOPOB

11. CuaxpoHH3aLus 1ara o BpeMeH!

12. IlapannenbHble UTEpallMOHHBIE MeTOnAbl. Pemenus auddepeHunanbHple ypaBHEHHHA B 4aCTHBIX
npou3BoaHbIX. O0Imas cTpyKTypa

13. TlapanmenpHble wWTEpalMoHHBIE MeToAbl. Merton Sxobu. Metox laycca-3eiinens. Meron
MOCJIeI0BaTeIbHOM BepxHel penakcanuu. CpaBHEHMs pa3UYHBIX MOAXOAOB. PerieHune ypaBHEHUS
ITyaccona. Teuenue B kaBepHe

14. ITapannenbHble UTEpalOHHBIE MeTObI. Pelienne ypaBuenus [lyaccona. TeueHue B KaBepHE
15. Peanmzamus metona Monre-Kapio ¢ ucnons3oBanneM texnomoruu CUDA

16. Peanm3arus MeToa KOHEUHBIX pa3HOCTEH ¢ uconb3oBanueM TexHonorun CUDA

17. PacnapannenuBaHue OTACIbHBIX YaCT€H BHIYMCIUTEIBHOTO aIrOPUTMA

18. Peanuzanus BEKTOPU30BAHHBIX aJTOPUTMOB PELICHUS KPAEBbIX 3a1a4

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.

1. TlapamrenpHble wWTepanMoHHbIE MeToabl. Metox Skobu. Meron T[aycca-3eiimens. Meron
MOCJIeI0BaTeNbHON BepxHeH penakcaunu. CpaBHEHHs pa3jIMYHBIX IMOAXOAOB. PemieHne ypaBHEHUs
ITyaccona. TeueHnue B kaBepHe.

2.PacnapaiuienuBanne Ha cucTeMax ¢ oOmed namareio. Tunudyable OMHMOKM M CIIOCOOBI HX
yCTpaHEHHs IpH peaju3alidy MapayiebHbIX aJrOPUTMOB HAa CHCTEMax C OOIIel NaMsThIo C
UCHOIb30BaHueM TexHonorun OpenMP.

[Ipumep 2.
1. Peanmsarus metomga Morte-Kapio ¢ ucronp3opaanem texaonorun CUDA.
2. Kimaccuduxarysi COBpeMEHHBIX BHICOKOTIPOU3BOIUTEBHBIX BEIYUCIUTEIHHBIX CHCTEM.



Kpurepun onennBanus
Onenka ormuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISiETCS CTYACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYIACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynmpoBKax 0a30BBIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oaluia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oanm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUpPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JudepeHnnpoBaHHbIN 3a4€T IPOBOJUTCS 110 pe3ylIbTaTaM TEKYILEro KOHTPOJIS B CEMECTpe.

VYeTHBIN SK3aMeH mpoBoAuTcsa mo Owneram. Ilpm mpoBemeHHMM YCTHOTO 3K3aMeHa 0O0ydaromemycs
npenoctasisiercss 30 MUHYT Ha TOAroToBKY. Onpoc o0yuaromerocs mo OuaeTy Ha yCTHOM 3K3aMeHe He
JOJKEH MPEBBIIIATh OHOTO ACTPOHOMUYECKOIO Yaca.



