MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
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(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
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PABOYA ITPOTPAMMA JTUCHUATUIMHBI
IHapaJjuieqbHbIe BBIYHCICHUS H CHCTEMBI

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hanpasnenue noaroroBku / cniennaibHOcTh: 09.04.04 IIporpaMmmuasi HHKeHepuUsi

HanpasnenHocts (npoduinb) / cneumanusauusi: MeToabl MW TeXHOJOTHM HWHAYCTPHAJbHOIO
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®opma o0ydeHus: OUHaA
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Cemectp: 1

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 1 cemectp Bcero Ennauner
1 Jleknuu 18 18 4acoB
2 [TpakTrueckue 3aHITHS 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 CamocrosTenpHas paboTa 90 90 4acoB
5 Bcero (6e3 sx3amena) 144 144 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 180 180 JacoB
5.0 5.0 3.E.

Ox3ameH: 1 cemecTp
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JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienrasibHOCTH) 09.04.04 TIporpammuas urkenepusi, yreepxkaeatnoro 30.10.2014 rona, paccmor-

peHa u onoOpeHa Ha 3aceqanuu kapenpsl AOU «  » 20 ropa, npotokon Ne
PazpaboTunk:
noueHT kap. AOU A. A. TonyGeBa

3aBenyromuii odecrieunBaroien kag.
AOU 1O. 11. ExnakoB

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan ®CY I1. B. Cenuenko
3aBenyromnuii BeITycKaroten kag.

AOHN 1O. I1. ExmakoB
OKCIEPTHI:

JouieHT xadeapsl aBTOMaTH3AIUU 00-
pabotku nHpopmammu (AON) A. A. CunopoB

JoueHT xadeapsl aBTOMaTH3aIUU 00-
pabotku uHpopmanmu (AON) H. 1O. Canmuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[enb n3ydeHus AUCUUILIMHBI — (POPMUPOBAHUE Y CTYIEHTOB I'TyOOKHUX TEOPETUYECKUX 3HAHWUN B
obnacTtu

pa3paboOTKu MapajljiesIbHbIX U PACIIPEIEICHHbIX AJITOPUTMOB JIJIsi COBPEMEHHBIX MacCUBHO-TIapai-
JIEJIbHBIX YCTPOICTB

U IpOrpaMMHO-aIapaTHbIX IIATPOPM, KOTOpbIE MO3BOJISIOT pa3padaTbiBaTh, OLIEHUBATh (P (eK-
TUBHOCTb

U BHEJIPATH B MPAKTUYECKYIO pabOTy BHICOKOIPOU3BOAUTEIbHBIE BEIYUCIICHHUS.

1.2. 3agaun QUCHUTINHBI

— 3agauu u3y4eHus JUCLUUIUINHBL:

—  * pa3BUTHE NPAKTUUYECKUX YMEHUHN NMPOEKTUPOBAHMS U CO3JAAHUS NapauIeIbHBIX U paclpese-
JICHHBIX MTPUJIOKECHUI;

—  * 3HAKOMCTBO C CYLIECTBYIOIIMMHU TEXHOJIOTHSIMH paclpeieeHHs JaHHbIX U 3a/1a4 Ha CyIep-
KOMITbIOTEpAX C

— o0meil u paznenseMoil naMsThio, TpapMuUeCKUMHU BBIYUCIUTEIBHBIMU MIPOLIECCOPAMHU;

— ¢ BpIpabOTKa HaBBIKOB 110 aHAIM3Y IPOrPaMMHOIO KOJIa OJJHOIIPOLECCOPHBIX MPUIIOKEHHUM JITst
UX TOCJEAYIOIIEN

—  peanM3anuu NpH 3ammycke Ha MHoronpoueccopHoit uiu GPU miatdopme.

— * OBnazeHue HaBbIKaMU OLEHKH 3(P(GEKTUBHOCTH pabOThl HapasuleIbHO-paclpenaeeHHbIX
MIPUITIOKEHU,

—  TpaHc(OpMaIUH MPOLEAYP MPOTPAMMBI C IIEITBIO TOBBIILICHHS €€ MPOU3BOAUTEILHOCTH.

— * BeIpaOoTKka HaBBIKOB 110 MPAKTHYECKON paboTe ¢ CyNEePKOMIIBIOTEPHBIM KJIACTEPOM.

— + Ilpupamenue ypoBHS Hay4yHOH KBanu(HKalLWM, JUYHOW KOMIIETEHIIMH M KOHKYPEHTO-
CHOCOOHOCTH.

2. Mecto mucuuniauebl B ctpykrype OIIOIT
Huctumuna «Ilapannensapie Beraucienus u cuctembl» (b1.B.O/1.5) otHOCHTCS K G110KY 1 (Bapu-
aTUBHAs 4acTh).
[TocnenyromumMu TUCHUIUIMHAMHU SBISIOTCS: MeETO/bl U alNropuTMbl pacrio3HaBaHus U HUdpoBo
00paboTku naHHBIX, HelipoHHble ceTr 1 uX npuMeHenne, CHCTEMBbl peaTbHOTO BPEMEHH.

3. TpeGoBanusi K pe3yJbTaTaM OCBOEHMS JUCHUILIUHBI

[Iponecc n3yueHust TUCIUIUIMHBI HATIPaBJIeH Ha (GOPMUPOBAHUE CIIEAYIOIINX KOMIIETSHIIUH:

— IIK-4 BnaseHueM CyniecTBYIOIIMMHU METOJAMHU M aJrOpUTMaMH pelleHHs 3a]ad pacrlo3HaBa-
HUS U 00pabOTKH TaHHBIX;

B pesynbrare u3ydeHus IUCHUIUIMHBI 00Y4arOIUNCS JOKEH:

— 3HATh — METOJbl paclnapajuleIMBaHNs OJHOIMOTOKOBBIX MPOrpaMM; — MOAXOJbl K pealn3aluu
NapajuIeIbHBIX BBIUMCIICHUH; — TEXHOJOTHH MPOTPAMMHUPOBAHUS CUCTEM C OOIIeH W pa3fesieMoi mamsi-
TBIO; — TEXHOJIOTUHU MPOTrPaMMHUPOBAHUS IT'paMUECKUX BHIYUCIUTENBHBIX MPOLIECCOPOB; — METO/BI U IPO-
TrpaMMHBIE CPEJICTBA PeaTH3alNU MMapAJUICTBHBIX U PACIIPEICIIEHHBIX BHIYUCIICHHI; — 0a30BbIe (QYHKIHH
OubmmoTeK sA3bIKOB nporpammupoBanuss C++ u Python 11 napanienbHOro BBIOJHEHHUS MPOTPaMMHBIX
IpOLEAYpP; — CTPYKTYpPBI MapaJlIeNIbHBIX U paclpeAeseHHbIX IPOrpaMM; — MEXaHU3MbI MTAPHBIX U KOJIJIEK -
TUBHBIX ONepalyii Ipy KJIaCTEPHBIX BBIYMCICHUSAX;

— yMeThb — pa3palaTbiBaTh NapajuleIbHbIE U PACIIPEICICHHbIE TPUIIOKEHUS Ha 0aze OMOIMoTeK
Ha s3bikax C++ u Python (OpenCL, OpenMP, OpenACC, CUDA, MPI); — ucnonp30Bath NporpaMMHbIe
MHCTPYMEHTBHI /ISl HAIIUCAHUS, OTJIaIKH, TECTUPOBAHUS U 3allyCKa IapaJuleIbHbIX IPUIOKEHNUN; — OLICHH-
BaTh 3(()EKTUBHOCTh MPOTpaMM, OCHOBAHHBIX Ha MapaJlJICJIbHbIX U PACHPECIICHHBIX BBIYUCICHUAX; —
IPOU3BOJUTH TPAHC(HOPMALUIO MApPAIJICIbHBIX U PACIPENENICHHBIX MPUIOKEHUH C 1IeJbI0 MOBBIICHUS
3¢ (HEKTUBHOCTH BBHIYHCIICHUIA,

— BJaJeTh — CO3JaHUEM IIPAKTUYECKHX NPUIOKEHUN Ha CYNEPKOMIIBIOTEPHOM KjacTepe; —
OLICHKH 3(PPEKTUBHOCTU MIPOEKTOB, UCIIOIHIEMbIX Ha 0a3e MHOTOSZIEPHBIX, KJIACTEPHBIX CUCTEM U Ipadu-
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YEeCKHX MPOIIECCOPOB; — 3aIlyCcKa MapajuleNbHBIX W pachpenencHHbXx npuiaoxenunit 8 OC Windows u
Linux; — ananu3a paGoThl MPWIOKECHHM, BBITOTHIIONIUX MapajUICIbHYI0 B paclpeaeIéHHy0 00padoTKy
UHPOpPMALIUH.
4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO61mas TpyI0eMKOCTh AUCIUILINHBI cocTaBigeT 5.0 3a4eTHBIX €IMHUIBI U MIPE/ICTaBICHA B Ta0JIu -

e 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bune! yueOHOI nesTeNbHOCTH Bcero yacos Cemectpsl
1 cemectp

AynuTopHble 3aHATUSA (BCETO) 54 54
Jlexknuu 18 18
[IpakTiueckue 3aHATHS 36 36
CamocTosiTenbHas paboTa (Bcero) 90 90
BrinosiHeHWE MHAWBUAYABHBIX 3aJaHUN 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepraia 18 18
CamocrosaTenbHOe H3ydyeHHe TeM (BOTIPOCOB) 20 20
TEOPETUYECKON YaCTH Kypca
Hanucanue pedeparos 2 2
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHAPAM 38 38
Bcero (0e3 sx3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3avetHbie EnuHUIBI 5.0 5.0

5. Coneprxxanue IMCUMILTHHBI

5.1. Pa3genn! AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl MUCUUIUTAHEI M BUABI 3aHATHN PUBEACHBI B Tabmuiie S.1.
Tabmma 5.1 — Pasgens! MUCHUILIMHEL U BUABI 3aHSATHI

fgnn) o]
T 0% | BB 2 S
2 z S 8 = o
Ha3Banus pa3nenoB IuCHUTIIIMHBL i © o g § =) %
= = = s 0 =
Y < 09 o S
= o M o & £
1 cemectp
1 OcHOBBI apaJIEIbHBIX BEIYACICHUN 4 6 16 26 [1IK-4
2 Opranu3zaiusi MHOTOMOTOYHBIX BbIUKCIIEC- 4 12 20 36 [1K-4
HUW Ha [IEHTPAJIbHBIX IPOILIECCOPax
3 Opranuzanus THOPUAHBIX BEIYUCICHUN Ha 4 12 26 42 [1K-4
MHOTOSIEPHBIX TpapUUECKUX U HEHTPAIbHBIX
nporieccopax
4 OpraHun3aius BbIYUCICHAN B KIIACTEPHBIX 6 6 28 40 [1IK-4
BBIYHMCIIUTENBHBIX CUCTEMAX
Hroro 3a cemectp 18 36 90 144
Hroro 18 36 90 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
2 > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
2 ¥
> gz
a e g
= S}
1 cemecTp
1 OcHoBbI napaywienbHbIX | Kinaccudukarus napaiienbHbIX BEIYHCIUTEILHBIX 4 [1K-4
BBIYHCIICHUM CUCTEM. XapaKTEepUCTUKUMHOTOIIPOLIECCOPHBIX CH-
creM. 3akoH Amaana. OneHka’hHEeKTHBHOCTH Tapai-
JIETIbHBIX BBIYMCIIEHUN. TexHuyeckas peanus3anu-
SIMHOTOIPOIIECCOPHBIX cucTteM. CxeMbl pa3paboTKu
napaiebHBIXMETOOB.
Hroro
2 Opranusanus [Ipouiecchl 1 moToku. 3agauu. YpaBieHUe CO3/1aHu- 4 [IK-4
MHOTOITOTOYHBIX €M MOTOKOB BIapajuieabHO mporpamMMme. Pacipenene-
BBIUMCIICHUN Ha Hue paboT Mexy notokaMu. CHHXpOHHU3aLuUs OTO-
HEHTPaIbHBIX KOB. D¢ deKTUBHOE yIpaBlIeHNUE MaMIThIO0 TPUMHOTO-
rporLeccopax MMOTOYHBIX BBIYUCIICHUSAX.
Uroro
3 Opranuzanus I'padmueckue nmporeccopsl. Cozmanue u yrnpapieHHE 4 I1K-4
TUOPUIHBIX BEIYUCICHUN | HUTAMU HarpadudecKux mnpoieccopax. TUIbI maMsaTh
Ha MHOTOSIZICPHBIX B rpaduyeckux nporeccopaxu e€ 3pheKTHBHOE HC-
rpadpuyeckux u nonp3oBanue. Onepanuu peayKiuy Ha rpa@uaecku-
LEHTPaTbHBIX XYCKOpUTETSAX BeunuciaeHuid. O6pabdoTka rpadudecko-
IpoLeccopax r'o KOHTEHTaHa rpauuecKux MpoLeccopax.
Hroro
4 Opranusanus Peann3anus BEIYKMCIIEHHN B CHCTEMAaxX € pa3feisieMon 6 [IK-4
BBIYKCIICHUH B naMsAThIO. YIIpaBJIeHHEe COBMECTHOM paboToii mporec-
KJIACTEPHBIX coB. CuHXpoHU3a1ua npoueccoB. TexHonornu napan-
BBIUMCITUTEIBHBIX JIENBHOTO BBOJA-BBIBO/IA. PacmpeieneHHpIereTeporeH-
cUCTEMax HbIE€ BHIYMCIUTEIIbHBIE CHCTEMBI.
Hroro 6
Hroro 3a cemectp 18

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne paznenoB jaHHOM TUCLMILINHEL, 111 KOTOPBIX
HEOOX0IMMO U3y4eHHEe 00eCTIeUMBAIOLINX U
o0ecreunBaeMbIX AUCLUIIINH

1 2 3 4

[Tocnenyromue TUCIUTIITUHBL

HammMmenoBanme JUCHUITIINH

1 Metozp!l ¥ anrOpUTMbI pacrio3HaBaHUs U Ludpo- + + + +
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BOI1 00pabOTKH JTaHHBIX

2 HeilipoHHbIE CETU U UX IPUMEHEHHE

3 CucrteMbl peaibHOrO BpEMEHU

5.4. CooTBeTCcTBHME KOMIIETCHUM A, JopMHUpPyeMbIX IPH H3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunnl zagstuin
= .
5 = G
5 i ® s DOpMBI KOHTPOJIS
= = = =
g g s
~ = @)
[1K-4 + + + OTtuer N0 HHAUBUAYAIBHOMY 3a-
naHuto, Dx3ameH, Tect, Pedepar,
OTuer 1o MpaKkTUYECKOMY 3aHs-
THUIO
6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.
7. JJaGopaTtopHbie padoThI
He npenycmotpeno PVYII.

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMHUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

5 ]
2 z E
3 =
Z = 5
Haspanus paznenon HaumeHoBaHue MpakTHUECKHUX 3aHATUIN (CEMHHAPOB) zF &5
: X
= 8 =
a e g
= S
1 cemectp
1 OcHoBbI apasuienbHbIX | MoenTupoBaHNue U aHATU3 MapaJJICIbHBIX aTOPUT- 6 I1K-4
BBIYMCIICHU MOB
Hroro
2 Opranuzanus CpenctBa pa3paboTKH MapauieTbHBIX MPOTPaMM 6 I1K-4
MHOTOIOTOYHBIX
OronoTol Oransl pazpaboTKH MapaielbHbIX aJITOPUTMOB
BBIYUCIICHUN Ha
LIEHTPaJIbHBIX Hroro 12
rporeccopax
3 Opraunuzanus Nurepdeiic nepenaun coodmienuit — MPI 6 [1K-4
TUOPUIHBIX BHIYHCICHUH
pua ¥ | Texnomorus nporpammupoBanusg OpenMP
Ha MHOTOSIZICPHBIX
rpaduyeckux u Hroro 12
LEHTPAJIbHBIX
nporeccopax
4 Opranusanus [Iporpammuposanne MBC ¢ rpaduueckumu mporec- 6 [IK-4
BBIUMCIICHUI B copamu
KJIACTEPHBIX
flacTep Hroro 6
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BBIYUCINUTCIIbHBIX
CHUCTEMAxX

Hroro 3a CEMCECTP

36

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuia 9.1 — Buabl caMocTOsTEIbHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIIETEHIHH
3 @]
2 7 =
L
Bunnr camocTosTeILHON & > 0O
HaszBanus pasznenos z 7 &5 DopMBbI KOHTPOJIS
paboThI g s 2
=S 2 2
a e g
~ S}
1 cemecTp
1 OcHoBbl napamiensHbix | [loaroroBka K nmpakTuyie- 8 |IIK-4 OTyeT 1o NpakTUYECKOMY
BBIYHMCIICHUM CKHM 3aHSTUSAM, CEMHUHA- 3aHsATHIO, Tect, Dk3ameH
pam
CamocTtosiTenbHOE U3yye- 4
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKOM YacTu Kypca
[IpopaboTka TeKIHOHHOTO 4
Marepuaia
Hroro 16
2 Opranuzanus [ToaroroBka k mpakTuue- 12 |IIK-4 OTyeT 1o NpakTUYECKOMY
MHOTOITOTOYHBIX CKHM 3aHSTUSAM, CEMHHA- 3aHsATHIO, Tect, Dk3ameH
BBIYMCIICHUI Ha pam
HCHTpAILHBIX CamocTrosiTenbHOE U3yye- 4
fiporieccopax HHE TeM (BOIIPOCOB) TEOpE-
TUYECKOM YacTu Kypca
[IpopaboTka TeKIHOHHOTO 4
Marepuaia
Hroro 20
3 Opranuzanus [ToaroroBka k mpakTuue- 12 |IIK-4 OTyeT 1o NpakTUYECKOMY
TUOPUIHBIX BEIYUCICHUH | CKUM 3aHSATHUSM, CEMHHA- 3ansartuto, Pedepar, Tecr,
Ha MHOTOSIZIEPHBIX pam DK3aMeH
rpagureckux u Hanucanue pedeparos 2
LIEHTPAJIbHBIX
Tporieccopax CamocTtosTenbHOE U3yue- 8
HUE TeM (BOIIPOCOB) TEOpE-
TUYECKOM YacTu Kypca
[TpopaboTka JIEKIIMOHHOTO 4
Marepuasa
Hroro 26
4 Opranuzanus [ToaroroBka k mpakTuue- 6 TIK-4 OTyer Mo UHANBUYAIIb-
BBIYUCIICHUH B CKHM 3aHSATHSAM, CEMHUHA- HOMY 3ajaauio, OTYeT 1Mo
KJIAaCTEPHBIX pam MPaKTUYECKOMY 3aHSITHIO,
BBIYUCITUTEIbHBIX TecT, Dx3amen
cimren CamocTtosTenbHOE U3yye- 4 ect, Ixsame
cucTeMax

HUE TeM (BOIIPOCOB) TEOpE-
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TUYECKOM YacTh Kypca
[IpopaboTka JIEeKIIMOHHOTO 6
Marepuaa
BrinonHenne nHIUBHUIY- 12
aJbHBIX 3aJJaHHI
Hroro 28
Hroro 3a cemectp 90
IloaroroBka u caaya dK3a- 36 OK3aMeH
McHa
Htoro 126
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH TSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MakcumabHbIN MakcumabHbIN
DOneMeHTHI yueOHOI 6asu1 3a iepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
OTt4er no MHAUBUAYANIb- 5 10 15 30
HOMY 3aJJaHHIO0
OTt4er 1o NpaKTUIECKOMY 2 3 5 10
3aHATHUIO
Pedepar 5 5 10 20
Tect 2 3 5 10
Hroro makcumym 3a nepu- 14 21 35 70
on
OK3aMeH 30
Hapacraromum utorom 14 35 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6atoB Ha aaty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHNOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.
Tabmuua 11.3 — Ilepecuer cyMMBbl OaJIOB B TPaIMIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

Ornenka (I'OC) Hrorosas cymma 6aios, Ornenka (ECTS)
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YUUTBIBACT YCIICIITHO CIAaHHBIH

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpUTEIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKkOe M HHPOPMALMOHHOE 00ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Teprenp B.II. CoBpeMeHHbIE $3BIKM W TEXHOJOTHMHU IapaJIEIbHOIO MPOTrpaMMHUPOBAHMUS:
yueOHUK 11 By30B. — M.: M31-B0 MockoBckoro yH-Ta, 2012. — 408 c. B 6ubmuoreke TYCVYPa: 30 3k3.
(nanmuuue B 6ubmnorexe TYCVYP - 30 3k3.)
2. Tanenbaym DO. KommbroTepHble cetu: Hayd. uzganue / 3. Tanenbaym, Jl. Yazepoiut; nep. ¢
aHr. — 5-e u3a. — CII0.: [TUTEP, 2013. — 960 c. B 6ubnuoreke TYCVYPa: 15 3k3. (Hanuuue B 6M0a10TEKE
TYCVYP - 15 3k3.)

12.2. lonostHUTEILHAS JIATEPATypa

1. Teprens B.II. Bricokonpou3BoanuTeNbHbIE BBIYMCICHHS Ui MHOTONPO- LIECCOPHBIX MHOIO-
SJICPHBIX CHCTEM: y4eOHUK Juii By30B. — M.: 3a-Bo Moc- koBckoro yH-Ta, 2010. — 544 c. B 6ubnuorexe
TYCVYPa: 23 3x3. (Hanuuue B Oubmorexke TYCYP - 23 3k3.)

2. BoeBoaun B.B. BeiuncnurenbHasi MaTeMaTHKa U CTPYKTypa aaroput- MoB. 10 jgexuuil o ToMm,
HOYEMY TPYJHO pellaTh 3a/1aud Ha BBIUMCIIUTENBHBIX CHCTEMaX MapajuleIbHON apXUTEKTyphl U YTO HAJ0
3HATh JIOTOJIHUTEIBHO, YTOOBI YCIIEIIHO MPEO0NIEBaTh 3TH TPYIHOCTH: YUEOHUK I BY30B. — 2-€ W31,
crep. - M.: M3a-Bo MockoBckoro yH-Ta, 2010. — 168 ¢. B 6ubmmoreke TYCVYPa: 26 3x3. (Hanuune B 610 -
muoteke TYCVYP - 26 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. TIlapannenbHble BBIYMCIEHUS U CUCTEMbI [ DJIEKTPOHHBINA pecypc]: Meroanueckue ykazaHus K
NPaKTUYECKUM 3aHITHSM U OPTaHM3alUU CaMOCTOATENbHOM paboTel / A. A. T'omyGea - 2017. 36 c. - Pe-
kUM noctyna: https://edu.tusur.ru/publications/8311 (mara obpamenus: 27.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUECKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCla JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe AJIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1st JiM1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIE CHCTEMbI
1. http://www.garant.ru/
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGopatopust «MyHULIUTIAIEHAS HHPOPMATHKA»

yueOHast ayTuTOpHsl ISl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YIeOHAsT ayIUuTOPHS IS TIPO -
BEJICHUS 3aHATHUN JJAOOPATOPHOTO THUIIA, IIOMEIIEHUE IS KYPCOBOTO MPOSKTHUPOBAHUS (BBITOJTHEHHS KYp-
COBBIX padoT), MOMEIIEHUE JIJISI CAMOCTOSITEITLHOU PabOTHI

634034, Tomckas obnactb, . Tomck, Bepmuauna ynuna, a. 74, 4320 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- I[epconanphbiii komnbtotep Intel Core 15-2320 3.0 I'T'n, O3Y — 4 T'6, xectkuit nuck — 500 I'6
(12 wr.);

- MarauTHO-MapKepHas JTI0CKa;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- Pabouee mecTo npenomaBarens.

[IporpamMmMHoe obecnieueHue:

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015

Jlabopatopust «PacnipeneneHHbIe BEIYNCTUTEIBHBIE CUCTEMBI

yueOHasi ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHas ayaAuTOpus Ui PO -
BEJICHHSI 3aHSATUH J1a00paTOPHOTO TUIIA, TOMEIIECHHUE JJIT KypCOBOTO TPOSKTUPOBAHUS (BBITIOTHEHHUS Kyp-
COBBIX padoT), MOMEIIEHHUE ISl CAMOCTOSTEILHOU PabOThI

634034, Tomckas obnactsb, . Tomck, Bepmununa ynuia, n. 74, 432a ayn.

Ornucanune UMeEIIErocs 000pyI0BaHUSA:

- Ilepconanbubrii kommbioTep Intel Core 15-3330 3.0 I'Tu, O3Y — 4 I'6, xectkuit nuck — 500 I'6
(12 mr.);

- MesoBas Jocka;

- Kommnekr cnennanuzupoBanHol yueOHoO# mebenu;

- Pabouee mecto mpemnoaBarers.

[IporpamMmMHOe obecrieueHue:

— Google Chrome

— LibreOftfice

— Microsoft Visual Studio 2015

Jlabopatopust «Onepanronnsie cucteMbsl 1 CYBJIy»

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOTO TUTIA, ydeOHass ayAuTOpus IS PO -
BEJICHUS 3aHATUN JJAOOPATOPHOTO THUIIA, IIOMEIIEHUE TSI KYPCOBOTO MPOSKTUPOBAHUS (BBIIOTHEHHS KYp-
COBBIX padoT), MOMEIIEHUE ISl CAMOCTOSTEILHOU PabOThI

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynwuia, n. 74, 430 ayn.

Ornucanune UMEIIErocs 000pyIOBaHHUS:

- [lepconanwhsrit kommbioTep Intel Core 2 Duo E6550 2.3 T, O3V — 2 I'6, xectkuit guck — 250
I'6 (12 mT.);

- MaranTHO-MapKepHas T0CKa;
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[IporpammHoe obecrieueHue:

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015

JlaGopatopus «MHbopmaTrka U MporpaMMHUPOBAHUEY

ydeOHast ayTuTOpusl JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, Y4eOHast ayTuTOpUs JJIs PO -
BEJICHUS 3aHATHUN JJAOOPATOPHOTO THUIIA, IIOMEIIEHUE JIJIST KYPCOBOTO MIPOSKTHUPOBAHUS (BBITOJTHEHHS KYp-
COBBIX padoT), MOMEIIEHUE ISl CAMOCTOSITEITLHOU PabOThHI

634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, a. 74, 428 ay.

Onucanue UMeroIerocs 000py10BaHUs:

- [lepconanwhsbrit kommbioTep Intel Core 2 Duo E6550 2.3 IT'T, O3V — 2 I'6, xectkuit auck — 250
I'6 (14 wr.);

- Menosas gocka;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- Pabouee mecTo npenomaBarens.

[IporpamMmMHoe obecnieueHue:

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015

JlaGoparopus «IIporpaMMHast HHXKEHEPHSDY

yueOHasl ayIUTOpus AJIs IPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yueOHas ayuTOpus AJIs Ipo-
BE/ICHUS 3aHSATHI JJAOOPAaTOPHOTO THIIA, TIOMEIIEHHE JUIsI KyPCOBOTO NMPOSKTUPOBAHUS (BBIIOIIHEHHS KYp-
COBBIX PabOT), MOMEIEHHUE Ul CAMOCTOSATEILHONW PabOThI

634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, n. 74, 409 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- Ilepconanpubrii kommbioTep Intel Core 13-6300 3.2 I'T'u, O3Y — 8 I'6, xectkuit nuck — 500 I'6
(10 mr.);

- [IpoexTop Optoma Ex632.DLP;

- DkpaH Juis mpoektopa Lumian Mas+Er;

- MarauTHo-MapKkepHas J10CKa;

- Kommutekt cnienmanu3upoBanHoi yueOHoN MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— LibreOftice

— MS Visual Studio 2015, MS Imagine Premium
Microsoft Visual Studio 2015

Jlaboparopus «buznec-uHpopMaTuKa»

ydeOHast ayuTOpHs ISl IPOBENICHHSI 3aHITHH PAKTUIECKOTO THIA, ydeOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATHH JJaOOPAaTOPHOTO TUIIA, TIOMEIIEHHE JUIsI KypCOBOTO NMPOEKTUPOBAHUS (BBIMOJIHEHHS KYp-
COBBIX paboT), MOMEIIEHUE JJIT CAMOCTOSTETFHON pabOThHI

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 407 ayn.

Omnwucanne uMeronierocss 000pyIOBaHUS:

- Ilepconansubiii komnbiotep Intel Core 15-2320 3.0 I'Tu, O3Y — 4 I'6, xectkuit nuck — 500 I'6
(12 wr.);

- [Ipoextop Optoma Ex632.DLP;

- Dkpan s npoekropa Lumian Mas+Er;

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— Google Chrome

— LibreOffice

— Visual Studio

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThI
st camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOpUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, 1. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynwuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOenb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0beceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qys Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIN/10B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISIETCA C UCTIOIb30BAaHUEM CPEICTB 00yUEHHS OOILIEro U CIelnaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHIX ¢ OOYUAIONIUMHUCS ¢ HAPYHIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPEToiaBaHus il 00YJaOLTIXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00Yy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUK U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI 1 MeTOANYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsS OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBI€ 3a1aHUA
[1K-4 BnaseHreM CyleCTBYIOIIMMHA METOJIaMU M aJrOpUTMaMH pEUIeHUs 3a7a4d paclio3HaBaHUs U
00paboTKU TaHHBIX:
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1) B paMkax uCronb30BaHUSI METOJOB M TIOAXOOB MMaPaJIEIbHBIX BRIYUCICHUN IPUMEHSIETCS T10-
HATHE «MHOTOMOTOYHOCTBHY». UTO 03HAYaeT TaHHOE TTOHATHE B TPOTPAMMHUPOBAHHH?

CBoiicTBO maThopmbl

Enenuna o6pabotku

Yruimura CPU-Z

Hpaiisep

2) OnHa u3 eauHUI] 00paObOTKH, UCTIOTHEHNE KOTOPOU MOXKET OBITh Ha3HAYEHO SPOM OTIEPAIOH -
HOM CHUCTEMBI — 3TO Tiporiecc. Yo Takoe mporecc?

OrnpeneneHHbIi crioco0 BBITIOHEHUS MpoIiecca

OK3eMIUIp IPOrpaMMBl

Enunanma o6paboTku

Yruimura CPU-Z

3) Onna u3 enuHHIl 00PaOOTKU, UCTIOIHEHHE KOTOPOU MOXKET OBITh HA3HAYEHO SIPOM ONEPAIHOH -
HOM CUCTEMBI — 3TO NOTOK. YTO Takoe MOTOK?

OmnpeneneHHbli cioco0 BHIMOJIHEHHS MTpoIecca

DK3EMIUISIP IPOTPAMMBI

Enununna o6paboTku

Yrtunurta CPU-Z

4) OpenCL 3amyMbIBajICs KaK TEXHOJIOTHS JJIS CO3/IaHUS MPUII0KEHUH, KOTOPhIE MOTJIH ObI UCITOJI-
HATBCS B TeTeporeHHoi cpene. Yro takoe koHTekct OpenCL?

TexHo0rus napauienbHOro BEIYUCICHUS

YTunura

[Tnardopma

Snpo cucremsl

5) B pamkax nCHoib30BaHMs METOJOB M IOAXOJI0OB MapaUIeTIbHBIX BHIYUCICHUN 00MeH MH(pOpMa-
Uel MeXay MpoleccaMu, BBIMOJIHAIOIIMMU OJIHY 3a/1ady, UCIOIb3YeTCsl 0a30BbI MEXaHU3M CBS3U MEX-
ny MPI nponieccam. B uém cyts ganHoro nporecca?

[Tepenaya u mpueM cooOIeHNH

Tonbko nepenaya coOOOIIECHHHA

Tonbko prieM COOOIICHMIT

He cymectByer Mmexanusma cBa3u mexay MPI-niponeccamu

6) AtomapHas orepauus B 00Iei 00NacTH MaMsATH 3aBEPIIACTCs B OAMH LIar OTHOCUTENBHO JIPY-
IMX MOTOKOB, UMEIOIIMX AOCTYI K 3TOW mamMATH. UTO MpOMCXOAUT BO BPEMs BBIIIOJHEHMs TaKOM omepa-
WU HAJ| IEPEMEHHON1?

[IepemeHHas 3arpykeHa LEIUKOM B OIMH MOMEHT BPEMEHH

[lepemenHas 3arpyeHa 4aCTUHYHO

[TepemeHHass He MOKET OBITh 3arpyxeHa

Takast onepanust HaJl IEPEMEHHON HE MOXKET OBITh BBHITIOJIHEHA

7) UTo mpOoUCXOAUT C TOTOKAMH BO BPEMSI «TOHKH JTaHHBIX»?

JIBa mOTOKa CONMEPHUYAOT 3a 00JIalaHKe OOIINM PECYypPCOM

JIBa wu 6oJiee MOTOKA CONMEPHUYAIOT 32 O0JIaaHue O0IIUM PecypcoM
[ToToku 0JJHOBpEMEHHO 3aBepIIAIOTCS

[ToTokM OTHOBPEMEHHO HAYNHAIOTCS

8) Kak BO3MOKHO BBIIOJHATH IOTOKHU BO BPEMsI IIPOLIECCA CHHXPOHU3ALUU?
OJIHOBpEMEHHO

ACHHXpPOHHO

ITocnenoBaTennLHO
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IToToxu BO BpeMsA nponecca CUHXPOHU3allUU BBITIOJIHATHCSA HC MOT'YT

9) Kak paboTarot napaniensHble 331a44 Ha Kiactepe?

IporpaMMa COCTOMT U3 MHOXKECTBA MPOLIECCOB, KaKAbII U3 KOTOPBIX pabOTaeT Ha CBOEM IpOLEC-
COpE U UMEET CBOE aIpeCHOE MPOCTPAHCTBO

paboTa napajenbHbIX 3aauHa KJacTepe He BO3MOYKHA

porpaMMa COCTOMT M3 OHOTO Ipoliecca, KOTOPBIH paboTaeT Ha CBOEM IMPOLIECCOpPEe U UMEET CBOE
aipecHOe MPOCTPAHCTBO

porpaMMa COCTOUT U3 MHOXECTBA MPOILECCOB, KaXKABII M3 KOTOPhIX PadOTaeT Ha OJHOM M TOM
Ke IpoIieccope U UIMEET CBOE aJJpeCHOE MPOCTPAHCTBO

10) B paMkax HCIIOIB30BaHMS MEXaHHU3MOB JIOCTYNa K OOIIEMYy pecypcy (IaHHBIM WM yCTPOM -
CTBY), KOTOPBI HE JOJKEH ObITh OJTHOBPEMEHHO HCIIOJIb30BaH 0ojiee 4eM OJHUM MTOTOKOM HCIIOJIHEHMS,
JOCTYIHBI 00BEKTHI, MPECTABIAIOMINE KPUTHIECKHE CeKIMH. Kak 1oCTymHbl 00BEKTHI, MPEACTABISIONINE
KPUTHUYECKHUE CEKIIUN?

JlocTynHbl B nipeaenax 0JHOTO Iporecca

JlocTymnHBI B Iipefienax ABYX MPOLECCOB

JlocTynHbI B ipeiesiax MHOKECTBA ITPOLIECCOB

He noctynHel B paMKax MpoLeccoB

11) B3aumouckitoueHus — 3TO0 OOBEKT CHHXPOHM3AIMH, KOTOPBIM YCTaHABIMBAETCA B 0coboe
CUTHAJIbHOE COCTOSIHME, KOTJIa HE 3aHST KaKUM-JIH00 MOTOKOM. CKOJNBKO MOTOKOB BIIAJEET 3TUM OOBEK-
TOM?

Onun

JIBa

Heckonbko

He onnoro

12) Yto numeeT MOTOK B MPOCTPAHCTBE SJIpa HAPSIY C TaOIUIEH MPOIIECCOB, KOTOPHI NCTIONb3YeT -
Csl B paMKax OJJHOTO U3 TUIIOB peaau3aluy IOTOKOB?

Tabnmuiry moTokoB

Tabmuy 3amau

Hwuuero He nmeer

ITponecc

13) Ilotok mpocTpaHCTBa szipa MOTPEOIISIET 3aMETHBIE PECYPCHI, B TIEPBYIO 04Yepeb (U3HUECKYIO
namsITh ¥ IMANa30H apecoB PeKUMA siApa JAJIs CTeKa pexuma siipa. Uto mo3Bossier 00JIerduTh MoToK?

Bonokna

CunxpoHu3zanus

ACHHXpOHHU3ALUS

[TocnenoBarebHOE BBITIOJIHEHUE

14) Ha o6b1aHOM Mpolieccope ynpaBieHHUEe MOTOKAMHU OCYIIECTBIISIETCS ONEepPallMOHHON CHCTEMOM.
[ToToK HcnonHsSEeTCs 10 TeX MOp, MOKa HE MPOU30MAET anmnapaTHOe NPEepbIBaHNE, CUCTEMHBIM BBI30B WM
[I0KAa HE UCTEUYET OTBEAEHHOE ISl HETO ONEPALIMOHHON cucTeMOl BpeMs. Ha 4To mociie 3Toro nepexio -
yaetcs nporeccop?

Koz onepannoHHON CUCTEMBI, KOTOPBIN COXPAHSAET COCTOSIHUE TOTOKA

He nepexmtouaercs

Ha ocBoboxnenue O3Y

Ha co3manue apyroro notoka

15) B pamkax ucnosiab30BaHHUsI MEXaHU3MOB MHOTOIIOTOYHOCTH, TOTOKM UMEIOT OCOOEHHOCTHU BBI-

CornacosaHa Ha noprane Ne 39972 14



nojaHeHus. Yrto IMPOUCXOOUT € MOTOKAaMU BO BpEMA MHOT'OOTOYHOCTH?
BBITIOJTHSIOTCSI B aPECHOM TPOCTPAHCTBE Tpoliecca
BBITIOJTHAKOTCA Ka)KI[BIﬁ B CBOCM aIpCCHOM IPOCTPAHCTBE
BBITIOJTHSIOTCSI B 3PECHOM TMPOCTPAHCTBE CTOPOHHUX MOTOKOB
HC BBIITIOJIHAOTCA

16) Uro sBisieTCsI AOCTOMHCTBOM MHOTOITOTOYHOU peanu3aiii TOM WM MHOW CUCTEMBI TIEpe]l O -
HOIIOTOYHOM ?

[ToBbIIeHNE TPOU3BOAUTEILHOCTH MIPOLIECcca 3a CUET pacHapaIeIMBaHUS TPOLIECCOPHBIX BBIUUC-
JICHUI U oTnepaluii BBO/Ia-BbIBOJIA.

YrporeHrne mporpaMMbl B HEKOTOPBIX CITydasiX 3a CUET MCIOIh30BAHUS OOIIETO aIpecHOro Mpo-
CTpaHCTBA.

MeHblIMe OTHOCUTENIBHO Ipoliecca BPEMEHHbBIE 3aTpaThl HA CO3/JaHUE TTOTOKA.

Het 10CTOMHCTB y TaHHOW peann3aiuu.

17) Jns dero HeoOXOAMMO HCIOJIb30BAaHHE BBIPABHUBAHMS JIaHHBIX B OINEPATUBHOW MaMATH
KOMITBIOTEPOB?

Yckopenus nocryna

[IpaBunbHOE pacnpeeneHrue pecypcoB namsTu

3amemnenus noctymahttps://workprogram.tusur.ru/programs/52604/experts

He cymectByer Takoro nporecca

18) Bo Bpems mOCTpOEHUS BEIUMCIUTENBHBIX CUCTEM C UCIOJIb30BaHUEM apXUTEKTYyphl (hoH Heli-
MaHa, pa3paboTYNKH ONUPAIOTCS Ha Psii NPUHIUIIOB. Kakol 13 MPUHIMIIOB XpaHEHNUS TaHHBIX 3aJI0KEH B
apxutektype ¢on Heiimana?

XpaHEHUsI JAHHBIX U MHCTPYKLUI B OJJHOW MaMATH

JTAHHBIE HE XPAHATCS B MAMSITH

B ITaMSTH XPAHATCS TOIBKO KOMAH/IbI

B IIAMSATH XPAHATCS TOJIBKO HHCTPYKLIUU

19) Bo BpeMsi mpUMEHEHHS METOAOB M MOJIXOJJOB MHOTOIIOTOYHOCTH, UCTIOJIb3YIOTCSI BUPTYaJIbHbIE
MaImuHbI. /{7151 yero ucnonp3yeTcs BUpPTyajabHas MallinHa?

Jis sMyIsuMK apXUTEKTyp

s rectupoBanust VR npunoxeHui

st pa3zpaboTKu Urp

Her Takoro noHsTus «BUpTyaibHasi MalITHa

20) B MHOrosiiepHbIX MpoLEeccOpax TAKTOBAas 4acTOTa, KaK MPaBUJIO, HAMEPEHHO CHMXXEHa. Kax-
JI0€ SIIPO MOXKET UCIOJIb30BATh TEXHOJIOIMIO BPEMEHHOW MHOIONOTOYHOCTU. UTO mpezacTaBisieT coOoi B
ATUX YCJIOBHSX Mporeccop?

LEHTPAJIbHBINA MPOLIECCOp, COAEPKAIMN ABAa U OoJiee BBIYMCIMTEIBHBIX SAApa Ha OJHOM IIpolec-
COpPHOM KpHUCTaJlJIE WJIK B OTHOM KopIyce +

LEHTPAJIbHBINA MPOLIECCOp, COACPKALIMNA /1Ba U 00Jee BBIYMCIUTENBHBIX sIpa B pa3HbIX MpoLec-
COpHBIX KpHCTaJLIax

CBSI3HBIE MEKY COOOM OT/EIbHbIE BEIUNCINUTENIBHBIE PECYPCHI

IIPOLIECCOP C OAHUM BBIYUCIUTENBHBIM SIpOM

14.1.2. Jxk3aMeHaLIOHHBbIE BONPOCHI
1. Kakoif MUHUMAaIbHBINA HA0OP CPENICTB SABISETCS TOCTATOUHBIM ISl Op-
TraHU3aLMY [1apaJUICIIbHBIX BBIYUCICHUN B CUCTEMAX C PaCIpPEACIICHHON ITaMs-
ThIO?
2. B ueM coCTOUT BaKHOCTh CTaHAApTH3ALUU CPEACTB Iepeiadud coooIie-
HUN?
3. Yto ciemyer NOHUMATh MOJ apaJljIeIbHON POrpaMMon?
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4. B yem paznuuune MOHSATUH Mpoliecca U npoueccopa?

5. Kakoit MunumManeHbiit Habop dynkiuii MPI mo3BonsieT HauaTh paspa-
OOTKY mapasienbHbIX Iporpamm?

6. Kak onpenenuts Bpems BbinoaHeHuss MPI mporpammbi?

7. Kakue pexuMbl iepeaun JaHHbIX oanepkupatorcs B MPI?

8. Kakue ¢akTopbl Hy>)KHO YUUTHIBATh NP OLIEHKE IPOU3BOAUTEIHHOCTH
BBIUMCIIUTENBHON cucTeMbl? Kakre METOIMKY OLIEHKH ITPOU3BOJUTEIBHOCTH
BBIUHCIUTEIbHBIX CUCTEM BbI 3HaeTe?

9. Yto Takoe cTeneHs napaien3Ma BbIYUCIUTENBHOTO allropuT™Ma’?

10. YTo Takoe yCKOpeHHEe MapaJieIbHOTO aJiropuTMa?

11. JI7st yero ucHonb3yroTCs OIOYHBIC MAaTPUYHbIE aJITOPUTMBbI?

12. Yo Takoe 3(h(peKTUBHOCTH MapajuieTLHOTO aJIrOpuT™Ma’?

13. [IpuBeaure GopMyIUPOBKY 3aKOHA AMIAIIS.

14. Bo ckonbko pa3 Hy»KHO ycKOpUTb 90% mporpamMmbl, 4TOOBI YCKOPHUTD
BCIO [TpOrpaMMy B 5 pas?

15. YUTo Takoe CUHXpOHM3ALMS U JJIsl Yer0 OHA HY>KHA?

16. KakoBbI 00671aCTH IPUMEHEHUS, IPEUMYILIECTBA U HETOCTATKU TEXHO-
sorun OpenMP?

17. KakoBbl 00J1aCTH IPUMEHEHUS, IPEUMYILECTBA U HEOCTATKU OUO-
muoteku MPI?

18. YeMm oTiimuaroTcs OIOKUpPYIOIIKE U HEOJOKUPYIOIINE ONIEPALlUH B
MPI?

19. Kakue MeTOaMKH OLEHKH MPOU3BOAUTEIILHOCTU BHIYUCIUTENIbHBIX CUCTEM BbI 3HAETE?
20. Yro Takoe HUTH?

14.1.3. Tembl HHANBUAYAJIbHBIX 321aHUI
BrinonHenne MHAMBUAYAIbHBIX 3a1aHU 110 TEME:
1. Ilporpammuas peanusanus MOJACUCTEMbl BHUMAHUS
JUTSI TOKAITM3alid KOHTPACTHBIX OOBEKTOB C MTOMOIIIBIO
TEXHOJIOTUH TMOPUIHBIX BHIYUCIICHUI.
2. IlporpaMMHast peanu3aiiysi HOUCK TPEXMEPHBIX PETMOHOB
C 3aJJaHHOM TUIOTHOCTBIO 10 Pe3yabTaTaM
KOMITBIOTEPHON TOMOTpa(uH ¢ UCMOIB30BAHUEM BBICOKOIIPOU3BOJUTEIBHBIX
BBIYMCIICHHI.

14.1.4. Tembl pedpepaToB
[ToaroroBka pedepara mo oAHOH U3 TEM:
- ApXUTEKTYphI rpaUuecKuX MPOLECCOPOB HECKOIBKUX MOKOICHUH.
- CoBMECTHOE HCIOJIb30BAHUE TEXHOJIOTHIA Mepeaadn COOOUIeHUI 1 MO-
JIENIU pa3iesieMOn MaMsITH.
- Texnonoruu ucnomnp3oBanus conporeccopo Intel Xeon Phi
- TexHonmoruu 06JIaYHBIX CEPBUCOB MPH MPEAOCTABICHUH YCIYT BHICOKO-
POU3BOJUTEIBHBIX BEIYMCICHHUM.
Pexomenyemerii 00beM pedepara He 6omee 20 ctpanui. CTpykTypa pe-
depara T0DKHA BKITIOYATh:
- TUTYJbHBIH JIUCT;
- coJiep KaHue;
- BBEJICHUE;
- OCHOBHYIO YacTh;
- 3aKJIIOYCHHUE;
- CIIICOK MCIIOJIb30BaHHBIX UCTOUYHHKOB;
- IPUJIOKEHUS (TIPH HEOOXOTUMOCTH ).
Pedepar obopmsiercs cormacao OC TYCVYP 01-2013

14.1.5. Bonipocsl AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM
MopnenupoBaHue 1 aHaau3 NapajuleIbHbIX aITOPUTMOB
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CpencTBa pa3pabOTKH NMapajuIeIbHBIX TPOTrPaMM
Hutepdetic nepenaun coodmmennii — MPI
Oransl pa3paboTKU MapaieIbHBIX

aJITOPUTMOB

TexHoI0rHs NPOrpaMMHUPOBAHUS

OpenMP

ITporpammuposanne MBC
¢ rpapuyecKUMH POLECCOPAMU

pOBaHUsL.

14.1.6. MeToau4ecKkue peKoMeHIaluu
Tembl U151 CAaMOCTOATEILHOTO U3YUCHHUS:
1. Cpencta pa3paboTKu pacipeeIeHHBIX BRIYUCICHUN C UCTIOIb30BAHU-
€M TapauieIbHON BUPTYyalibHOM MamuHael PVM. Hcnonp3oBanne GyHKIUi
6ubmorexu Pvmlib.
2. Ilporokon u 6udmnorekun MPI. CoctaB pyHKIMIA, TUITBI JAHHBIX, Opra-
Hu3amusa oOMeHa naHHbIMu. [Ipumep ncnonb3oBanus o6udauoreku MPI. Cpena
BbITIONIHEHUsSI LAM.
3. Pacumpenust cTaHJapTHBIX SI3bIKOB IPOIPAMMUPOBAHUS JIJIS1 CO3AAHUS
napauiensHbix nporpamm. CILK, mPC. [lononHuTenbHble onepaTopsl, UX
CHUHTaKcHC U ceMaHTHKa. OCOOEHHOCTH peajn3aluil ¥ IpUMeEphI MPOorpaMMu-

4. 31k OCCAM, KOHCTPYKIIMU S3bIKA, TOHSATHE MPOLIECCOB, KAHAJIOB.

5. YaneHHbIe BBI30BBI IPOLEAYDP. BBICOKOYPOBHEBBIM U HU3KOYPOBHE-

BbII mHTEpdeiic mporpammupoBanus. XDR-npeoOpa3zoBanus, ayreHTH(HKa-
111, IIMPOKOBEIATeNbHbIN pexxuM. Mcnonp3oBanue TexHonoruit DCOM.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS VIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U MHBAJIUJIOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
MaTepualioB

@DopMbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napymeHusMu
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaAMM

C orpaHUuYEHHUSIMH TIO
OO0IIEeMeTUITTHCKIM
MOKa3aHUSIM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSIHUS
00ydJaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeToan4yeckue peKOMEHIAIUH M0 OLEHOYHBIM MaTepPUAaJIaM /ISl JTUIl ¢ OTPAHUYEHHBIMH
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[JISI JiiL ¢ OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA O-
cTymHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 UMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

JI1s1 1M1 ¢ HApyIIEeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEoOXOAMMOCTH ISt JIULL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI U HHBAJIUIOB IIPOIIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.

CornacoBaHa Ha noprane N2 39972 18



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовой проект / курсовая работа
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Темы индивидуальных заданий
	14.1.4. Темы рефератов
	14.1.5. Вопросы для подготовки к практическим занятиям, семинарам

	14.1.6. Методические рекомендации
	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

