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 mnapauieNbHBIX BBIYMCICHUH" MpeoycMarpuBacT H3yYe€HHE OCHOB MapayljieIbHOTO
MpOrpaMMHpOBaHus ¢ ucnoib3oBaHueM TexHomoruit OpenMP, MPI, CUDA, a Tak e aJropurMmos,
noryckamux 3Q(HEeKTUBHYIO peaan3alio Ha MHOTONPOLIECCOPHBIX CUCTEMaX M MPUMEHHUMBIX IS PEIICHUs
BBIYHMCIIMTENIBHBIX 33124 (PU3UUECKOM MEXaHUKU.

3amaun Kypca:

* OCBOGHHE CTYJCHTaMHU 0a30BbIX 3HAHWI B OOJIACTH TapaUICIbHBIX BBHIYMCICHUH Ha CUCTeMax C oOIIed u
pacnpeneneHHON maMsIThIO;

* IpHOOpETEeHNE TEOPETUUECKUX 3HAHUI MapajiebHOTO MPOrpaMMUPOBAHUS, U3yUYEHHS OCHOBHBIX (pyHKUHMI
U METOJIOB HanOojee paclpoCTPaHEHHBIX B HACTOSIIEEC BpeMsl TEXHOJOTHH pacmnapaenuBanus OpenMP,
MPI, CUDA;

* M3YYCHHUE AJTOPUTMOB, JOMYCKAOMUX 3PPEKTUBHYIO pealu3aliio Ha MHOTOIPOLECCOPHBIX CHUCTEMAax C
o0Imeil u pacrpeaeraeHHON NaMAThIO M MPUMEHUMBIX IJIS PEIIeHHs BBIYMCIUTEIBbHBIX 331ad (hPU3NYECKOH
MEXaHUKH;

* OKa3aHWE KOHCYIbTalMHd M TIOMOIIM CTYICHTaM B TIPOBEAECHHMH COOCTBEHHBIX TEOPETHYECKUX U
OKCIIEPUMEHTAIBHBIX ~ WCCICIOBAaHWHA B  OONACTH  KOMITBIOTEPHOM  (M3HKH C  HCIIOJIb30BaHHEM
MHOT'OTIPOIIECCOPHBIX CHCTEM.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:

0 q)yHI[aMeHTaJ]LHbIC IIOHATHUA, CBA3aHHBIC C Ppa3JINn4IHbIMHA napaJujieJIbHbIMHA CUCTEMaMU n
COOTBCTCTBYIOIIUMHU MCTOAAMU

[ COBpPCMCHHBIC HpO6JIeMBI MHOTOPOICCCOPHBIX BBIYUCIIUTCIIBHBIX CUCTCM U AJITOPUTMOB;,

[] OCHOBHBIE (6a3OBI>Ie) MCTOJAbI W AJTOPUTMBI, IMPUMCHACMBIC Ha COBPCMCHHBLIX MHOTOIIPOLCCCOPHBIX
BBIYUCIIMTCIIBHBIX CUCTEMAX

[l MareMaTu4ecKuit arnmapar TCOPUH BbBIYMCIUTCIBHBIX METOAOB, IMPUIOAHBIX JIA peau3allid Ha
MHOTOIMPOUCCCOPHBIX CUCTCMAX.

VYMeTs:

[ IOJB30BAThCS YHCICHHBIMH METOAAMU JUIS PelIeHus (PyHIaMEHTAIbHBIX U MPHUKIAIHBIX 331a49 B 00JacTh
(HU3UKH C UCIIOIB30BAaHNEM MHOTOIPOLIECCOPHBIX CUCTEM € OOIIEH U pacTipeeIeHHON aMAThIO;

[ ouleHMBaTh YPPEKTUBHOCTH PA3INYHBIX aJITOPUTMOB, IPUMEHUMBIX Ha COBPEMEHHBIX MHOTOIPOLIECCOPHBIX
BBIUMCIIUTENBHBIX CHCTEMAX;

[] craBUTh 3a1a4d JJIst TCCTUPOBAHUS aJITOPUTMOB, PCAJIN3YCMbIX HA 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. Meroapl pacnapayjieMBaHUs Ha CHUCTEMaxX C BBIYMCIHMTENBbHBIMH TpaduueckuMu maramMud. 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



* U3y4EHHE OCHOB MapaJljIeIbHOIO MPOrpaMMUPOBAaHUS C HCIOIb30BaHueM TexHonoruii OpenMP, MPI,
CUDA, a Taxke aJropuTMoB, IONMYCKAaromMX 3(Q(EKTUBHYIO pealn3alio Ha MHOTONPOILECCOPHBIX
cUCTeMaxX Y MPUMEHHUMBIX JJISl PELICHUS] BEIYUCIUTENBHBIX 3a/1a4 (PU3NIECKON MEXaHUKH.

3agaum AUCHUILUTHHBI
* OCBOCHHE CTyJICHTaMH 0a30BBIX 3HAHWI B 00JACTH HapaUICIbHBIX BBIYMCICHHUH Ha CUCTEMax C
o011el U pacrpeieJICHHON MaMsIThIO;
* MPHOOpETEeHHE TEOPETHUYSCKUX 3HAHHMW MapaIeIbHOTO MPOTPaMMHUPOBAHUS, W3yYCHUS OCHOBHBIX
¢yHKIMii W MeTonoB HauOojee pachpoCTPaHEHHBIX B  HACTOALIEE BPEMS  TEXHOJOTHH
pacnapaienuBanus OpenMP, MPL, CUDA;
* WU3y4YECHHE QJITOPUTMOB, MAOMyCKAaOUMX 3((GEKTUBHYIO pealn3alfi0 Ha MHOTONPOILECCOPHBIX
cucTeMax C Oo0mel W paclpeie]eHHOW MaMsAThI0 W MPUMEHHUMBIX JUIS PEIICHHS BBIYMCIUTEIBHBIX
3a7a4 PU3NIECKON MEXaHUKH;
* OKa3aHWE KOHCYJIBTAllMHd M TOMOIIM CTYISHTaM B TPOBEICHUH COOCTBEHHBIX TEOPETUYECKUX WU
OKCIIEPUMEHTAIbHBIX HMCCIEAOBAaHUII B 00JACTH KOMIIBIOTEPHOH (HM3MKM C HCIOJIb30BaHHEM
MHOTOIPOLIECCOPHBIX CUCTEM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBoeHHUE MUCIUTUINHBI HAIPaBIeHO HA ()OPMUPOBAHUE CIETYIOIINX KOMITCTESHITHH:

Koa 1 HanMeHOBaHHE KOMITETEHIUN WHIuKaTophl JOCTIKEHUST KOMITETEHITUI
[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax HCCIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

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

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
PpE3yNbTaThI

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

3HaTh:
[J ¢yHnaMeHTaJlbHBIC TMOHSTHS, CBS3aHHBIE C PA3IMYHBIMH [apaJICIbHBIMU CHUCTEMaMU |
COOTBETCTBYIOLIMMH METOIaMU;
[J coBpeMeHHbIE MPOOJIEMbl MHOTOIPOIIECCOPHBIX BRIYUCIUTEIBHBIX CUCTEM U AJITOPUTMOB;
] ocHOBHBIE (06a30BBI€) METO/BI M AJITOPUTMBI, IPUMEHSIEMbIE HA COBPEMEHHBIX MHOTOIPOLIECCOPHBIX
BBIUMCIIUTENBHBIX CHCTEMAX;
[J mMareMaTHyecKuil ammapaT TEOPUM BbIYMCIUTENIBHBIX METOJOB, IPUIOJHBIX Ui peaju3alud Ha
MHOTONPOLIECCOPHBIX CUCTEMAX.
YMETB:
[ TONB30BaThCS YHUCIEHHBIMM METOAAMH Ul pelleHHs (yHIaMEHTAIbHBIX M NMPUKIAIHBIX 33734 B
oOnactT (YU3MKH C HCIIOIB30BAHMEM MHOTONPOLECCOPHBIX CHUCTEM C OOINeH M pacipenesieHHON
HaMsThIO;
[J oueHuBarb 3()(YEKTUBHOCTh PA3TUYHBIX aJTOPUTMOB, [PUMEHHUMBIX Ha COBPEMEHHBIX
MHOTOIIPOLIECCOPHBIX BBIUUCIUTENBHBIX CUCTEMAX;
[ cTaBUTH 3a1a4M ISl TECTUPOBAHMSI AITOPUTMOB, PEAIN3YEMBIX HA MHOTOIIPOLIECCOPHBIX CUCTEMAX.
BIIAJICTh:

[J HaBBIKaMH OCBOEHUS O0JBIIOr0 00bemMa nHpOpMaLIny;

[l KyJbTYypOH IMOCTAaHOBKHM M YHCICHHOTO MOJEIMPOBAHUS (U3MUYECKHX 3a/ad C HCIOJIB30BAHUEM
COBPEMEHHBIX MHOTONPOLIECCOPHBIX CUCTEM;

[J mpakTUKONH KOMIIBIOTEPHOI'O HCCIIE[OBaHMsI U PEIIEHUs TEOPETHUYECKUX U INPUKIAAHBIX 3a7ad 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 cucreMax ¢ obmeit namsaTeio. OCHOBHBIE 6 3
koHCTpyKItmu Open MP
Mertonel pacnapaJiieuBaHus Ha

3 CUCTEMAX C PpaCIpPEIEICHHON MaMATBIO. 6 3
OcHoBHBIEe KOHCTPYKITNH MPI
Mertonst pacnapasieTuBaHus Ha

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

5 Peanuszauus 4uCEHHBIX METONOB Ha 6 3
MHOTOITPOLIECCOPHBIX CUCTEMAX

6 PacnapannennBanue OTHOENBHBIX YacTen ] ]
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

Krnaccudukanusi cOBpeMEHHBIX BBICOKOIPOU3BOAUTENBHBIX BBIYMCIUTEIBHBIX cUCTeM. OCHOBHBIE
HNOHATUS U OIpelesieHusi, napaMmeTpbl. OCHOBHBIE KOMIIBIOTEPHBIE CPEICTBA AJIS peald3aluu
napaJuieibHBIX BRIUMCINTENBHBIX nporpamMMm: Open MP, MPI, CUDA.

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




00630p OpenMP. OcnoBHble cBoiicTBa si3bika OpenMP: mnepeMeHHBIE OKpPYKEHUsI, TUPEKTHUBBI
KoMIwiATopa, OubnauoTeunsle mnpouenypsl. CrnocoObl nmpuMeHeHHs KOHCTpykKuud OpenMP mis
TUIMHWYHBIX CUTyalWi, BO3HUKAIOIIMX B IIpolecce pa3paboTKH MapaulelNbHONW BBIYHCIUTEIBHOM
nporpammbel. CriocoObl ucnonbp3oBanusi OpenMP st co3manust 3pQeKTUBHBIX alrOpUTMOB Ha
BBIYMCIIMTEJIBHBIX CUCTEMAX ¢ O0mIeH namsaThio. TunuyHble OMMOKH U COCOOB! MX YCTPaHEHHS MIPU
peanu3anuy THapajieNIbHBIX QJITOPUTMOB Ha CHUCTeMax ¢ OOwmiedl MamsThl0 C HCIIOJb30BaHHEM
texHoiorun OpenMP. ITloctaHoBka mnpakTHUEcKON 3amaduu JJii CaMOCTOSITENIbHOM peanu3aluu
MepBoi mporpaMMel ¢ ucnonb3oBanueM OpenMP 1o nepeMHOKEHUIO MaTPHLIBI HA BEKTOP.

3. Mertoas! pacniapa/uleIMBaHUs HA CHCTEMax ¢ pacnpeeseHHON naMsaTbio. OCHOBHbBIE KOHCTPYKLIUU
MPI

OcnoBHbie TioHsATHSA. O6mue mponenypsl MPI. Tlepenada/mprueM cooOIIEHHUH MEXIY OTICIbHBIMU
npoueccamy. KonnekTuBHbIE  B3aMMOAEHWCTBHS — MPOLECCOB. [pynmmel W KOMMYHUKATOPBI.
Bupryanenble Tonosoruu. Ilepecbuika pasHOTMIHBIX JaHHbBIX. 3aJaHus [Uld CaMOCTOSTEIbHOM
paboThI 1O TeMe JIKLUH.

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

Beenenwne. I'padudeckne mporieccopbl ¢ MapajuieIbHONH apXUTEKTYpOH. YCTpOMCTBO rpaduyeckux
npoueccopoB. Mozaenp nporpammupoBanusi. Ctpykrypa mamsatu. TexHonorus CUDA. M3smepenue
[IPOU3BOIUTENBHOCTH M METPUKM Ipou3BopuTenpbHocTd. Onrumuszanus. IIporpammuposanue
KoMIibioTepa ¢ Heckoiabkumu GPU.

5. Peannsaunﬂ YHUCJICHHBIX METOJOB HAa MHOT'OIIPOICCCOPHBIX CUCTCMAX

TpeOGoBaHMs K MapajuIebHBIM JITOPUTMAM M MX peanu3anuu. Cxema pemeHus 3afgadyn. 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 9acTHBIX CyMM. YMHO)KEHHE MaTpULbl HA BEKTOP. YMHO)KEHHE MaTpULla HA MaTpUILy.
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

Pemenus nuddepeHnnanbiple ypaBHEHHH B 4YacTHBIX NMpOM3BOAHBIX. OOmas crpykrypa. Merox
SAxobu. Mertox [aycca-3eiigens. Mertox mnocnenoBarenbHOM BepxHed penakcauuu. CpaBHHEHHS
pa3MuHbIX NoAxonoB. Pemenne ypaBHenus [lyaccona. Teuenue B kaBepHe.

8. Peanu3zanus BEKTOpU30BaHHbBIX AJITOPUTMOB PEILIEHUS KPAaeBbIX 33134

Anpecanus K 3HaUCHUSIM CETOUYHOW (yHKUMHU. Beruucienue npon3BogHbix. PopMynupoBKa KpaeBoi
3agaud. ['paHuuHble yciaoBUsA. BeKTOpbl BBIYMCIMTENBHBIX IepeMeHHbIX. PDopMyibl Iepexoja.
Pa3HocTHas cxeMa B BEIYMCIUTENBHBIX IEPEMEHHBIX. METO/] MPOTOHKH.

9. Beruucnenus Ha rpadMuecKux mpoueccopax

[Ipumepbl  BBIYUCIUTENBHBIX  METOOB, pPEAJM30BAaHHBIX C  HCIIOJIb30BAaHHWEM TEXHOJOTHH
pacnapamienuBanus CUDA: merom MonTe-Kapno, MeTron KOHEUHBIX pa3HOCTEH, MPHIIOKEHUS
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, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazarenem BnageHus MarepuaioM CIIYXXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno I[O6I/ITLC}I IOHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TEM, BOIIPOCOB, CJICAYCT OGpaH_[aTBCSI 3a KOHCYJIbTALlUAMU K
IpernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



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. Kom

nereHunu, popMupyemMblie B npouecce u3y4eHus AUCHUNINHBI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

HayqHBIC PC3YJIbTATbI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «MCTOI[BI napaJluICJIbHBIX BBIYHCIICHUI 06y‘{aIOH_IPII>'IC$I JOJIKCH:

3HAThb:

0 q)YHI[aMeHTaJILHLIe IMOHATHA, CBA3AHHBIC C PA3JIMYHBIMU IAapaJUICJIbHBIMU CUCTEMaMH U
COOTBCTCTBYIOIIUMHU MCTOAAMU

0 COBPEMCHHBIC HpO6.]'IeMBI MHOTONPOUECCOPHBIX BEIMUCIUTEIIBHBIX CUCTEM U aJITOPUTMOB,

[] OCHOBHBIE (6330BBIG) MCTOAbI U AJITOPUTMBI, IIPUMCHSACMBIC HA COBPCMCHHBIX MHOTOIIPOICCCOPHBIX
BBIYUCIIMTCIIBHBIX CUCTEMAX,

[l mareMaTu4yeCcKui anrapar TCOpPpUH BBIYUCIIUTCIbHBIX MCETOHOB, IMPUTOAHBIX IS pCaJIM3allUd Ha
MHOTONIPOUECCOPHBIX CUCTEMAX.

yMeThb:

[} TONB30BAaThCS YHMCICHHBIMH METOAAMU Ul pelleHHs (yHIaMEHTAIBHBIX U MPHUKIAIHBIX 33134 B
obnactTi (DUM3MKH C WCIIOIB30BAHUEM MHOTOMPOIIECCOPHBIX CHUCTEM C OO0IIed M pachpeseleHHON
MaMSTBIO;

[l oueHuBath OS(GQPEKTHBHOCTh pA3JIMYHBIX AJITOPUTMOB, HPUMEHHMBIX Ha COBPEMEHHBIX
MHOTOIIPOIIECCOPHBIX BEIYMCIUTEILHBIX CHCTEMAX;

[] cTaBUTH 3aJa4u JUIsl TECTUPOBAHMS AJITOPUTMOB, PEATH3YEMBIX Ha MHOTOIIPOLIECCOPHBIX CHCTEMaX.

BJIAA€Th:

[ HaBBIKAMH OCBOEHUS O0JBIIOT0 00beMa HHPOPMAIINH;

[ KyJBTYpOH IMOCTAaHOBKM M YHUCICHHOTO MOJCIMPOBAHUS (H3MYECKHX 3a/ad C HCIOIB30BAHUEM
COBPEMEHHBIX MHOTOIPOLIECCOPHBIX CUCTEM;

] MpaKTUKOH KOMIBIOTEPHOTO HCCICIOBAaHHMS M PEIICHHS TEOPETHYCCKHX W MPUKIATHBIX 3a1ad C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHOTOIIPOIIECCOPHBIX CHCTEM.

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

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC 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. Kitaccudukanus COBpeMEHHBIX BHICOKOIIPOU3BOIUTEIBHBIX BHIUUCIUTEIBHBIX CUCTEM
2. PacnapannenuBanue Ha cuctemax ¢ obmield mamateio. OcHOBHBIE cBOMCTBa si3bika OpenMP:
MepeMeHHbIE OKPYKEHUS, TUPEKTUBBI KOMITWIATOPA, OMOIMOTEUHbIE IPOLEAYPHI

3. PacmapamienuBanue Ha cucreMax ¢ oOmeil mamsaTeio. OpenMP nnsi TUOWYHBIX CHUTyaluid,
BO3HMKAIOIINX B Ipoliecce pa3paboTKy MapaueNbHON BHIYUCINTEIILHOM TPOrpaMMbl



4. PacnapannenuBanue Ha cucTeMax ¢ o0med mamateio. CriocoObl ucnonb3oBanus OpenMP mist
coznanust 3¢ (EeKTUBHBIX aJITOPUTMOB Ha BHIYHUCIUTEIBHBIX CUCTEMaX C OOILEeH MaMsAThIO

5. PacmapamnenuBanue Ha cucremMax ¢ oOmed naMmareio. TUNWYHBIE OMIMOKA M CHOCOOBI WX
YCTpaHEHHs MpH peaju3aliy MapajuleibHbIX AJITOPUTMOB Ha CHCTEMax C oOwedl mamsThio C
rcronb3oBanrueM Texnonoruu OpenMP

6. PacmapamnenuBaHue Ha cHCTEMax C pacrhpeselieHHOH mnamsThio. OcHOBHbIE TOHATHS. OOmme
npouenypsl MPI

7. PacmapannenuBaHue Ha cHCTEMax € pacnpedelieHHOH mnamsThio. Ilepeaaua/mpuem cooOuieHuit
MEKIY OTACIBHBIMH POLECCaMH

8. PacnapamienuBaHue Ha CHCTeMax C paclpeAeieHHON mamsAThio. KoiuleKTHBHbBIE B3auMOEHCTBUS
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. PacmapamnenvBaHus Ha CHCTEMax C BBIYMCIHUTENBHBIMH rpaduueckumu tuiatamu. [paduueckue
MPOIIECCOPBl C TMApaJUICTbHOW apXUTEKTypoil. YCTpOHCTBO rpaduyueckux mporeccopoB. Momaens
nporpaMmupoBaHusi. CTpyKTypa namsTiH

3. PacmapannenuBaHus Ha CHUCTEMax C BBIYMCIUTEIbHBIMU TpaduuyeckuMu miuaramu. TexHomorus
CUDA

4. PaCHapaJ'IJ'IGJ'H/IBaHI/ISI Ha CHUCTCMax C BBIYHMCIHNTCIbHBIMU l"pa(i)I/I"ICCKI/IMI/I IiaTaMmu. I/I3MepCHI/IC
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. PacmapamrenuBaHMs Ha  CHUCTeMax C  BBIYHCIHUTENbHBIMH  TpaQUYecKMMH  IUIaTaMu.
[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. TlapamienbHble UTepalMOHHBIE MeToAbl. Pemenus auddepeHunanbHbple ypaBHEHHH B YacTHBIX
npou3BoaHbIX. O0Imas cTpyKTypa

13. TlapammenwpHble wWTEpanuoHHble MeTOAbl. Mertonm Sxodu. Merton [aycca-3eiimens. Meton
MOCJIeIOBaTeIbHOM BepxHel pernakcanuu. CpaBHEHHS pa3lIWYHBIX MOAX0NOB. PemieHue 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 [aycca-3eligens. Metox
MOCJIeIOBAaTEIbHON BepxHel penakcauuu. CpaBHEHHUS pPa3IUYHBIX NOAXONOB. Pemienue ypaBHeHHSA
ITyaccona. TeueHnue B kaBepHe.

2.PacnapaiuienuBanue Ha CUCTeMax C OOmIeHd mnamsATbio. TuUMUYHBIE OMMOKW M CIOCOOBI HX
yCTpaHEHHs IpH peaju3aluy MapaljelbHbIX aJrOpUTMOB HAa CHCTeMax C OOIIeH MamsThIo C
UCHOIb30BaHueM TexHonorun OpenMP.

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



Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BRICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomro 5 6ayuIoB - 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 HETOYHOCTEH.
Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

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

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

VYeTHBIN 9K3aMeH MpoBoguTcs mo Owneram. [Ipu mpoBeneHMHM YCTHOTO 3K3aMeHa OOydaromemycs
npenocrasisiercss 30 MUHYT Ha TOAroToBKy. Onpoc obyyaronierocs o OUIeTy Ha yCTHOM 3K3aMEHe He
JOJKEH MPEBBIIIATh OHOTO ACTPOHOMUYECKOIO Yaca.



