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1 lMosicHnTEeIbHAS 3aIIUCKA

PaGouas mporpamMma TUCHIUIITHHBI (MOYJIs ) COCTaBJICHA B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
BO no nanpasnenuto noaroroBku 02.03.03 «Martematnueckoe oOecrieueHre U aIMUHUCTPUPOBAHUE
UH(OPMALIMOHHBIX CHCTEM).

HuctumuimHa «IlapaniensHoe mporpaMMUpPOBaHHUE» OTHOCHTCS K BApUATUBHOM yacTu, popMupy-
€MOH y4acTHUKaMH 00pa30BaTeIbHbBIX OTHOLIEHUH.

TpynoeMkocTh qucuUIUIMHEL: 3 3.€./ 108 u.;
KOHTaKTHas pabora:
3aHATUS JICKIIMOHHOTrO TUmna — 14 4.,
naboparopHbie padoThl — 14 4.,
KOHTPOJIb CAaMOCTOSTENbHON paboThl — 2 4.,
WHasi KoHTakTHas padora — 0,25 4.,
camocrosiTenpHas padora — 77,75 .,
(dhopMa KOHTPOJIS — 3a4eT.

KitoueBsie cnoBa: napannenvroe npozpammuposanue, ThreadPool, cunxponusayus, conka oam-
HbIX, napainenvroe npoepammuposanue ¢ nomowvio C#, MPI, OpenMP, Task Parallel Library.

2 e u 3a1a4M JUCHUILTUHBI (MOXYJIsT).

W3yyenne quCHUIIIMHBI HAITPAaBJICHO HA (POPMHUPOBAHKE CIACAYIONINX KOMIETCHIIHIA:

Ilpogpeccuonanvhuie:

- Cnnoco0eH MCIoJIb30BaTh 3HAHUS HAIIPaBJICHUH Pa3BUTHS KOMITBIOTEPOB C TPAJUIIMOHHON (He-
TPAIUIIMOHHON ) ApXUTEKTYPOIl; COBPEMEHHBIX CHCTEMHBIX IPOTPAMMHBIX CPEICTB; OTICPAIIUOHHBIX CH-
CTEM, OTEPAIIMOHHBIX U CETEBBIX 000J0YEK, CEPBUCHBIX MPOTPaMM; TEHACHLUU Pa3BUTUS QYHKIUN U
APXUTEKTYP MPOOIEMHO-OPHUEHTUPOBAHHBIX MPOTPAMMHBIX CHCTEM U KOMIUIEKCOB B MpodeccruoHalb-
Hoit nestenbHOCTH. (ITK-5);

- CnocoOeH MCTob30BaTh COBPEMEHHBIE METObI Pa3pabOTKH U pean3allii KOHKPETHBIX all-
TOPUTMOB MaTeMaTUYECKUX MOJIeNIel Ha 0a3e SI3IKOB MPOTPaMMHUPOBAHUS U TAKETOB MPUKIIAIHBIX MPO-
rpamMm MonenupoBanus. (ITK-7).

IToxazaTenssMu KOMIIETEHITUN SIBIISIIOTCS
3HAaHUs — 110 OKOHYaHUH JJAHHOTO Kypca CTYJIE€HTHI IOJKHBI 3HATh:
e iIacCU(UKAIMIO PACTIPEIEICHHBIX BEIYUCIUTENBHBIX CUCTEM;
® OCHOBHBIE TEXHOJOTHH MapaJUIEIbHOTO IPOrPaMMHUPOBAHUS;
® METOJbI NOBBIIIEHUS MPOU3BOJUTEIBHOCTH BEIYUCIUTEIBHBIX CUCTEM;
® IIOAXOJIbl K MOCTPOCHHIO MapajuIebHbBIX AJITOPUTMOB;
YMeHuUs — TI0 OKOHYaHUH JAHHOTO Kypca CTYACHTHI JOJKHBI TPUOOPECTH YMEHUS:
® [PUMEHSTh U3YUEHHBIE METObI IPU MPOECKTUPOBAHUH PACTIPEACICHHBIX AITOPUTMOB;
HABbIKY — 110 OKOHYAHHUH JTAHHOTO Kypca CTYJICHTBI JOJKHBI OBJIAJIETh:
® HaBBIKAMH MCITOJIb30BaHUS COBPEMEHHBIX CPEJCTB PEIICHUS BBIUMCIHUTENBHBIX 3a]a4
JUISL CUCTEM C PACIPEACIEHHON NTaMSIThIO;
® HaBBIKaMHU MapaUIETBFHOTO MPOTPAMMHPOBAHUS C UCIIOJIb30BaHUEM WHTep(deiica mepe-
a4d COOOIIECHHI;
® TPUOOPETCHHE HABBIKOB pacCIapauIeIMBaHMs AJITOPUTMOB MAaTPUYHOMN areOphl



Tabmuua 1. IlepedyeHp mIaHUPyeMbIX pe3yIbTaTOB OOy4EHHUS MO AMCHUILUIMHE (MO-

JyJII0), COOTHECEHHBIX C MHIMKATOPAMHU TOCTHYKCHHS KOMIIETEHITNN

Komnerenuus
(Ko 1 HAMMEHOBAHUE)

HNHauKaTOpbI 10CTHKEHUS
KOMIIETEeHI N i

(K01 1 HAUMEHOBAHUE)

Pe3yabTarsl 00yyeHus

1IK-5. CriocobeH ucrnosnb-
30BaTh 3HaHUS HaIpaBJie-
HUU Pa3BUTHS KOMIIBIO-
TEPOB C TPATULIMOHHOMN
(HeTpaIULIMOHHON) apXu-
TEKTYpPON; COBPEMEHHBIX
CUCTEMHBIX ITPOTPAMM-
HBIX CPEJICTB; OIepaly-
OHHBIX CHUCTEM, OIlEpaLU-
OHHBIX M CETEeBBIX 000J10-
YeK, CEpBUCHBIX IIPO-
rpaMM; TeHAECHIUH pa3-
BUTHS (QYHKIUI 1 apXH-
TEKTYyp NpoOIEeMHO-0pH-
E€HTUPOBAHHBIX IPO-
IPaMMHBIX CUCTEM U
KOMIIJIEKCOB B IIpodeccu-
OHAJIBbHOM NEATETBLHOCTH.

1IK-5.1. 3naer HanpaBiIeHUs
Pa3BUTHS KOMITBIOTEPOB C
TPaJUIIMOHHON (HeTpaauL-
OHHOM) apXHUTEKTYpOH; CO-
BPEMEHHBIX CUCTEMHBIX TIPO-
IrPaMMHBIX CPEJCTB; olepa-
LIMOHHBIX CUCTEM, ONIEPALIU-
OHHBIX U CETEBBIX 000JI0UEK,
CEPBHCHBIX MTPOrPaMM; TEH-
JEHINH pa3BUTUSA QYHKUIUN U
APXUTEKTYP MPOOJIIEMHO OPH-
€HTHPOBAHHBIX MPOTPaAMM-
HBIX CHCTEM U KOMILJICKCOB B
npodeccnoHanbHOM IesTeNb-
HOCTH.

3naem:

TexHOoI0rny NnapauieIbHOro Mpo-
rpaMMMpPOBaHUS NpHU pa3paboTKe
aJITOPUTMHUYECKHUX U IIPOrPaMM-
HBIX peIlIeHHH B 001aCTH CUCTEM-
HOI'O U MPUKJIAJJHOT'O ITpOrpaMMH-
pOBaHHUsA

1IK-5.2. Ymeet nporpaMmu-
POBaTh /151 KOMIIBIOTEPOB C
Pa3InYHON COBPEMEHHOU

ApPXUTEKTYpOH.

Ymeem:

Pemars 3agaun pa3paboTku Ha
poheccuoHaIbHOM YPOBHE aJl-
TOPUTMHUYECKUX U TPOTPAMMHBIX
pelieHuii B o01acTy napasuiesb-
HOTO TIPOrPaMMHUPOBAHUSL.

1IK-5.3. UmeeT npakTuye-
CKHUU OTIBIT BBIOOpA apXHUTEK-
TYpbl U KOMITJIEKCUPOBAHUS
COBPEMEHHBIX KOMITbIOTEPOB,
CHCTEM, KOMIIJIEKCOB M ceTeit
CUCTEMHOT'O aIMUHUCTPUPO-
BaHMS.

Braoeem:

[TpakTHYecKkMMU HaBBIKAMU pa3-
pabOTKH aNrOPUTMUYECKHUX U
MIPOrpaMMHBIX peleHuil B o0a-
CTH MapaJlIeIbHOTO MPOrpaMMHU-
pOBaHUS

IIK-7. CnocoOeH UCIOJIb-
30BaTh COBPEMEHHBIE Me-
TOJbI pa3paboOTKU U pea-
JIM3aIMA KOHKPETHBIX aJl-
FOpI/ITMOB MaremMarudc-
CKHX Mojeieii Ha Oase
SA3BIKOB IIPOTPaMMHUPOBa-
HUS U MAaKEeTOB MPUKJIIAJI-
HBIX IIpOrpamMM MOJEIIH-
poBaHwusl.

IIK-7.1. 3HaeT cCOBpEeMEHHbIE
METO]IbI pa3paboTKU U peau-
3aIMH AITOPUTMOB MaTeMa-
TUYECKUX MojieJiell Ha Oa3e
SI3BIKOB W MTAKETOB TIPUKJIA-
HBIX TIPOrpaMM MOJIEITUPOBa-
HUSL.

3naem

TexHoIornu NnapameabHOro Mpo-
rpaMMHUPOBAHUS MTPH Pa3padOTKe
U IPUMCHCHUUN AJITOPUTMHYCCKUX
Y IPOTPaMMHBIX PEIIeHHH B 00-
JACTH CUCTEMHOTO U MPHKJIA]I-
HOT'O IPOTpaMMHOT0 obecreye-
HMU.

Ymeem:

Pemate 3amaun pa3paboTku Ha
npo¢eCCHOHATLHOM YPOBHE ajl-
TOPUTMUYECKHUX W IPOTPAMMHBIX
peleHnii B 001acTH napasiesb-
HOTO TIPOTPAMMHUPOBAHUS C TIPH-
MeHeHueM Oubnuorek OpenMP,
MPI, MHOTOITIOTOYHOTO TTPOTPaM-
MHUPOBaHMSL.




TIK-7.2. Ymeet pa3pabarbl-
BaTb U peaJII/I3OBI:IBaTB ajro-
PUTMBI MATEMATHYECKHUX MO-
Jleliel Ha 0a3¢ SI3BIKOB M I1a-
KETOB IIPHKJIATHBIX TIPO-
rpaMM MOJEIIUPOBAHHUS.

Ymeem:

Pemate 3amaun pa3paboTku Ha
npoeCCHOHATILHOM YPOBHE ajl-
TOPUTMUYECKUX U TIPOTPAMMHBIX
pelIeHnii B 00JIaCTH Mapajiesb-
HOTO TIPOTPAaMMHUPOBAHUS C TIPH-
MeHeHueM Oubnmorek OpenMP,
MPI, MHOTOITIOTOYHOTO TIPOTPaM-
MHUPOBAHHSL.

1IK-7.3. UmeeT npakTuye-
CKHI OTIBIT pa3pabOTKHU U pe-
IM3aIMH aJITOPUTMOB UX Ha
0ase A3LIKOB

" IMAKCTOB IMPHUKJIAAHBIX ITPO-
rpaMM MOACIIMPOBAHUSA.

Braoeem:

IIpakTHuecKMMHU HAaBBIKAMHU pa3-
pabOTKH aNrOpUTMUYECKUX U
IPOTPaMMHBIX pelIeHui B 00a-
CTH MapaJIeIbHOIO IPOrpaMMHu-
pOBaHUs.

3 O0bem qucHMIIMHBI (MOIYJISA) 10 BUAAM y4eOHOH padoThl.

Tabnuma 2. O0beM AUCUUIIIHHBI (MOYJIs) 001as TpyA0eMKOCTh: 3 3.€. / 108 u.

dopma o0yyeHus: ouHas

Bcero Pacnpene-
Bunel yueOHO# paboThI 4acoB JIEHUE
0 CEeMecCT-
pam B Hyacax
OOmiast TpyA0EMKOCTh IUCIUILIIUHBI 108 108
KonrtaktHas pabora: 30,25 30,25
3aHATUS JIEKIIHOHHOTO THIA 14 14
nmabopaTopHbIe pabOTHI 14 14
KOHTPOJIb CAMOCTOSATENBbHOM paboThI o) o)
WHasi KOHTaKTHas padora 0,25 0,25
KOHTpOJIMpyeMasi MMcbMeHHast paboTa - -
KOHTPOITh - -
CamocrositensHas padora (CP) 77,75 77,75
Kypcosas pabota (1poexT) - -
Bun mpoMexxyTo4uHOTO KOHTpOJIA (3a4eT, IK3aMeH, AUQ]. 3a4eT) 3auer 3auer
®opma 00y4yeHHs: OUHO-3a0UHAs
Bcero Pacnpene- | Pacmpene-
Bunasl yueOHoI paboTh 4acoB JeHue JeHue
0 CEMECT- | II0 CEMECT-
paMm B yacax | paM B yacax
7 cemectp 8 cemecTp




OOm1ast TPyA0EMKOCTh UCIUIITUHBI 108 36
KonrakTHas pabora: 32,25 30 2,25
3aHATHS JIEKIMOHHOTO THUIIA 12 12
nabopaTtopHbIe pabOTHI 20 18
KOHTPOJIb CAMOCTOSATENBbHOM paboThI , -
WHast KOHTaKTHas pabora 0.25 - 0.25
KOHTpOJIMpyeMas MMCbMeHHast paboTa , -
KOHTPOJIIb B, -
CamocrostensHas pabora (CP) 75,75 6 69,75
Kypcoas pabora (mpoekT) - ,
Bun npoMexyTouHOro KOHTpOJIA (3a4eT, IK3a- 3auer - 3auer
MeEH, aud. 3a4eT)
4 CoaepsxaHue TUCHUILIMHBI (MOYJIsT).
Tabmuua 3. Pactipenenenue yacoB Mo TeMaM B BUIaM y4eOHO# paboThl
dopma 00ydeHUs OUHAs
Cemectp 8
Howmep HaumenoBanwue pasnenon O0Bem B yacax
pasznena U TEM JUCIUTUTUHBI (MOIYJIs) Bcero J 113 C JIP | CPu
Ap.
Moayas 1 | BBenenue B napaJuiejbHble
BbluncjaeHnsi. CoBpeMeHHOe CO-
CTOSIHHME U NepPCNeKTHBbI pa3- 64 8 - - 8 48
BUTHA NapajiebHbIX BBIYHC-
JICHMH.
Temal | e TIpou3BOAMTENBHOCTH BBIYKC-
JUTENBHBIX CUCTEM. EMHMIIBI
W3MEPEHUs TIPOU3BOTUTEIHHO-
cti. CriocoObl OIIEHKH.
e Kiaccudukanus BIYHCIU-
TenbHBIX cucTeM (SIMD,
MISD..., SMP, MPP). 16 2 - - 2 12
e MeTo/ibl yBEINYEHUS TPOU3-
BOJIUTEIIEHOCTH BHIYHCITHTENb-
HBIX cucTeM. BekropHas an-
rebpa. Konseiiepnas o6pa-
6otka. [lapannensHas obpa-
00TKa.
Tema2 | o Metombl pa3paboTku mapai-
JenbHBIX porpamm. Pacna-
pajuienMBaHue JaHHBIX. Pac- 16 5 5 12
napauieJIMBaHie KOMaH/I. ) )
e XapaKTepUCTUKH Mapaielib-
HBIX anropuTMoB. CTeneHp




napamnenusma. IpPeKTuB-
HOCTb.

e 3akoH AMmzena.

e Muoro3agaunocts. [Iporecchsl
U IOTOKH.

Tema 3

L4 Peanmaum{ MHOI'03aJa4HOCTH
B OIICPALIMOHHBIX CUCTEMAX,
AJITOPUTMBI TNIAHUPOBAHUS.

e Pa3paboTka MHOTOIIOTOYHBIX
nporpamMM. POSIX/Windows
Threads.

e MHOromnoTo4HOCTh B COBpE-
MEHHBIX SI3bIKaX IPOrpaMMHU-
poBaHus.

16

12

Tema 4

¢ OOBEKTHO-OPUEHTUPOBAHHBIN
MOJIXOI.

e [lynbl NOTOKOB.

e JlokanbHOE XpaHWIHILIE 110-
toka (Local Thread Storage)

16

12

Moay.as 2

CTaHaapThl M TeXHOJIOTHH Pa3-
padoTKHu napajjiejbHbIX PO-
rpaMm

44

32

Tema 5

e Crannapt OpenMP.

e Hasznauenue, noauepxkka B
KOMITHJIATOPAX.

e [lepeMeHHBIE OKPYKEHUS,
(GYyHKIMH, TUPEKTUBBI.

e Pa3paboTka napasuieabHbIX
IIpOrpamMM Ha OCHOBE
OpenMPIL.

12

Tema 6

L4 BBGI[GHI/IG B BBICOKOITPON3BO-
AUTCIIBHBIC U pacnpenenéH—
HBIC BBIYUCJICHHUA.

e Crangapt MPL

10

Tema 7

e Pa3zpaboTka nmapamienbHbIX
rnporpamm Ha ocHose MPL.

e ba3zoBbie PyHKIIUN, TOUCUHBII
00OMEH MeX]y MPOLECCaMu.

e KoJJIeKTUBHBIN 0OMEH MEXIY
IIPOLIECCAMHM.

10

HUroro:

108

14

14

80

dopma 00ydyeHHs] QUHO-3a04HAS

Cemectp 7

Howmep
pasnena

HaumenoBanwue pa3aenon
U TeM TUCIUILIUHBI (MOIYJIS)

O0BeM B yacax

Bcero

J

I13

C

JIP

CPu
ap.




Monyas 1

BBenenne B mapajuiesibHbIe
BbluncjaeHnsi. CoBpeMeHHOe CO-
CTOSIHME U NepPCINeKTHBBI pa3-
BUTHA NapajljieIbHbIX BHIYUC-
JIEHU M.

16

Tema 1

e [Ipou3BOAUTENLHOCTH BBIUYHC-
JINTEIBHBIX cCUCTEM. EUHUIIBI
HU3MEPEHUS IPOU3BOAUTEIHHO-
cti. CnocoOBI OLICHKH.

o Kiaccudukanus BIYHCIU-
TeabHEIX cucteM (SIMD,
MISD..., SMP, MPP).

e MeTo/ibl YBEIIMYCHUS TIPOH3-
BOAMTEIHLHOCTH BBIUYHCITUTEIb-
HBIX cucTeM. BekropHas an-
rebpa. Konseiiepnas o6pa-
6otka. [lapannenbnas obpa-
0oTKa.

Tema 2

e Meroapl pa3pabOTKH mapal-
JIeTIbHBIX TIporpaMm. Pacma-
pajuienuBaHue AaHHbIX. Pac-
napasieIMBaHUEe KOMaH/I.

e XapakTEpUCTUKH NapalIeiIb-
HBIX aJIropuTMOB. CTeneHb
napamienusma. IpPeKTuB-
HOCTb.

e 3akoH Amerna.

e MHuoro3anauHocTs. [Iponeccsr
Y TIOTOKH.

Tema 3

L4 Peanmauml MHOIo3aJa4yHOCTH
B OIICPALIMOHHBIX CUCTEMAX,
AJITOPUTMBI TNTAHUPOBAHUA.

e Pa3paboTka MHOTOTIOTOYHBIX
nporpamMM. POSIX/Windows
Threads.

e MHOromnoTo4HOCTh B COBpE-
MEHHBIX SI3bIKaX MPOrpaMMH-
poBaHus.

Tema 4

¢ OOBEKTHO-OPUEHTHPOBAHHBIH
MOJIXO/I.

e [lynbl NOTOKOB.

e JlokanbHOE XpaHWIHIIE 110~
toka (Local Thread Storage)

Mopnyas 2

CranaapTbl ¥ TEXHOJIOTHH pa3-
padoTKM napajliebHbIX MPO-
rpamMm

20

10

Tema 5

e Crangapt OpenMP.




e HaszHnauenue, noauepxkka B
KOMIUJIATOPax.

e [lepeMeHHBIE OKPYKEHUS,
(GyHKIMH, TUPEKTUBBI.

e Pa3paboTka mapamieabHbIX
pOrpaMM Ha OCHOBE
OpenMPIL.

Tema 6 e Bgsenenue B BBICOKOIIPOU3BO-
JIUTEJIbHBIC U pacTpeIeNEH-

HBIC BBIYHUCIICHUS. 8 2 ) ) 4 2
e Crannapt MPIL.
Tema7 | e PaspabGoTka mapauiebHbIX
nporpamm Ha ocHoBe MPI.
e ba3zoBble (pyHKIIMHU, TOUSUHBIN 4 ) i ) 2 2
00MeH MEXy MpolecCaMu.
e KosuiekTuBHBI 0OMEH MEXTY
Mpoleccamu.
Uroro: 36 12 - - 18 6
Cemectp 8
Howmep HaumenoBanue pasienon O06nbem B yacax
pasnena Y T€M JUCHUTUIUHBI (MOTYJIs) Bcero J 113 C JP | CPu
Ap.
Monayas | | BBegenue B napaJiiesibHbIe Bbl-
yncjeHusi. CoBpeMeHHOe COCTO- 42 ’ ) i i 40

SIHUEC U MIEPCIICKTUBLI PAa3BUTUSA
nmapamuieJbHbIX BBIYHCJICHHU.

Tema 1 ¢ [Ipou3BOIUTENHHOCTH BBIYHC-
JINTCIIbBHBIX CUCTCM. EZ[I/IHI/IIIBI
M3MEpEeHUs MPOU3BOAUTEIHHO-
cti. CrocoOBI OLIEHKH.

e Kiaccudukanus BeIYHCITHU-
TenbHBIX cucTeM (SIMD,
MISD..., SMP, MPP). 10 - - - - 10

o MeTOI[BI YBCIIMUCHUA ITPOU3-
BOAMTEIHHOCTH BBIUMCIUTEIb-
HBbIX cucTteM. BekTopHas ain-
reOpa. KonseiiepHas oOpa-
6otka. [lapannensras oOpa-
00TKa.

Tema2 | e Meromapl pa3paboTKH Tapa-
JEeNBbHBIX TporpaMM. Pacna-
pajuienuBaHue AaHHbIX. Pacma-

paJIICIINBAHNUC KOMAH/I.

10 - - - - 10
e XapaKTEpUCTUKH M1apajuIeIib-

HBIX aropuT™MOB. CTemeHb Mna-
pamtenusma. G HEKTUBHOCTS.

e 3akoH AMmzuena.

10




e Mmuoro3agaunocts. [Ipoueccsr
Y TIOTOKHU.

Tema 3 e Peanuzanus MHOr03aa4HoOCTH
B OIEPALMOHHBIX CHCTEMAX,
AITOPUTMBI [LJIAHKPOBAHMSI.

e Pa3paboTka MHOTOMOTOYHBIX
nporpamm. POSIX/Windows 10 - - - - 10
Threads.

e MHOromnoTo4HOCTh B COBpE-
MCHHBLIX A3BbIKaX IMPOrpaMmMu-
pOBaHUS.

Tema4 | o OOBEKTHO-OPUCHTHPOBAHHBIH
HO/IXO/I.

e [lynbl NOTOKOB. 10 - - - - 10

o JlokampHOE XpaHUJIMIIE TIOTOKA
(Local Thread Storage)

Moayas 2 | CTaHAapTHI U TEXHOJOTHH pa3-
padoTKM napaJjieJbHbIX MPO- 30 - - - - 30
rpamMmm

Tema 5 e Crannapt OpenMP.

L4 HaSHa‘leHI/IC, MMOAACPIKKA B
KOMITHJIATOpAax.

e IlepeMeHHBIE OKPYXKEHU, 10
(GyHKIMH, TUPEKTUBEI.

e PazpaboTka napamienbHbIX
porpamMM Ha OCHOBE
OpenMPIL.

Tema 6 e Baejenue B BHICOKOPOU3BO-
JMTENbHBIC U pACTIPEICIEHHBIC
BBIYHUCJICHUA.

e Crangapt MPL

Tema7 | o Pa3paboTka mapauienbHBIX
porpamm Ha ocHoBe MPI.

e bazoBble PyHKIINH, TOUCUHBIT

10 - - - - 10
00MEH MEXy MPOIECCaMHU.

e KonekTuBHbII 00MEH MEKAY
IPOLIECCAMMU.

Hroro: 72 2 - - - 70

S CamocrosiTesibHasA padoTa 00y4YalomMXCs.

[enu camocToATENEHON pabOTHI — OCBOUTH T€ Pa3Aeiibl TUCIUIUIMHBI, KOTOPBIE HE OBLIIN 3aTPO-
HYTHI B [IPOLIECCe ayAUTOPHBIX 3aHITUN, HO MPELyCMOTpPEHbI pabouell MporpaMMoii, a TakKe paciiu-
PUThH TPaHUIIBI [TOJIy4aeMbIX 3HAHUW, YMEHMI U HABBIKOB (BJIaJleHUI) B IPOIECCE TOMOIHUTEIBHOTO
HN3YUYCHUSA OTACIBHBIX TEM, PCIICHHUHN MNPAKTHUYCCKUX 3ajad, HCCICAOBAHUSA OTACIbBHBIX BOIIPOCOB
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JUCHUIIINHBI C IIOMOIIBIO yqe6H0-MeTO,Z[PI‘I€CKOI>'I JIMTCPATYPhI; HOATOTOBUTHCH K 3aHATUAM JICKIIUOH-

HOI'0O U CCMHUHAPCKOI'0 TUIIA.

Buowr camocmosmenvuoii pabomei:

- BBIIIOJIHCHHUC Sa,Z[aHHﬁ, BbIJJaBa€MbIX Ha na60paTopHHx 3aHATHAX,

- CaMOCTOATCIIBHOC N3YUYCHUE MaTCprajia JUCHUIIINHEIL,

- IOATOTOBKA K 3K3aMCHY.

Tabaua 4. CojepikaHue caMOCTOSITENIbHON paboThl 00yYarOIIHUXCS

Ne By camocTosiTenpbHOM pabOThI Pa3nensl i TeMEl dopma OTYETHOCTH
/T paboueii mporpamMMmsl
Bremonnenue 3aganuii, BeIIa- Moayns 1
JleMoHCTpamus Ha KOM-
1 BaeMbIX Ha JIa0OpaTOpHBIX 3a- | Momynb 2
nerotepe. Omnpoc.
HATUIX Monayns 3
3 CaMocTosTenbHOE U3yUYEeHNE Monyinb1 o
Marepuaia JTACIUILIAHbI Monynsb 2 Tpoc.
4 ITonroroBka K 3K3aMeH Mozyss 1 K i
y Mojyss 2 OMIIBIOTEPHBIHN TECT.

4.1. Tunel ceMecTpOBBIX 3aJaHUI:

He npenycmoTtpeno.

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX U UHPOPMALMOHHBIX CIIPa-
BOYHBIX CHCTEM:

1. OBC «YHuBepcuteTckas 6ubiarorexa onynaiiH» www.biblioclub.ru

2. 9BC AT'Y na mnardopme annaparHo-nporpammuoro komruiekca OOO KV http://adygnet.bibli-

otech.ru

3. OBbC «¥Opaiit» www.biblio-online.ru

4. 5BC «Jlaap» www.e.lanbook.com

5. ®I'BY «Poccuiickas rocynapctBeHHas 6ubianoTexa» http://dvs.rsl.ru
6. OO0 «Hayunas snexktponHas 6ubimoreka» (HOb) www.elibrary.ru

7. HekoMMmepyeckoe MapTHEPCTBO «ACCOLMUPOBAHHbBIE pEerHOHAIbHbIE OMOIMOTEUHbIE KOHCOPLIU-
ymbl» (APBHKOH) http://arbicon.ru/services/

8. Hexommepueckoe napTHepcTBO «HanmoHanbHbIi 371€KTPOHHO-MH(POPMAITMOHHBIN KOHCOPLIYM»
(HOMKOH) www.neicon.ru

9. 000 «®akrop Ilmtocy» (CIIC «Koncynbrant Ilmocy») www.consultant.ru
10. OO0 «Komnanus AIINA «'TAPAHT» www.garant.ru
11. Web of Science https://apps.webofknowledge.com

12. Scopus https://www.scopus.com/search/
13. zbMATH https://zbmath.org/
14. Elsevier («2nb3eBup») https://www.elsevier.com/

15. Science Direct https://www.sciencedirect.com/

16. Nature Journals https://www.nature.com/siteindex/ [TonHoTekcTOBas KOIEKIMs >KypHainoB Na-

ture Publishing Group.

17. Springer Nature Experiments https://experiments.springernature.com/ Kosiekiust Hay4HbIX Ipo-
TOKOJIOB IO PA3JIMYHBIM OTPACIISIM 3HAHUM.
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http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://dvs.rsl.ru/
http://www.elibrary.ru/
http://arbicon.ru/services/
http://www.neicon.ru/
http://www.consultant.ru/
http://www.garant.ru/
https://zbmath.org/
file:///C:/Users/X-019/Desktop/01.03.02%20Прикладная%20математика%20и%20информатика/3++/ММиВМ++/Б1.В.10_Дифференциальные%20уравнения/Nature%20Journals
https://www.nature.com/siteindex/
https://experiments.springernature.com/

18. Springer Materials https://materials.springer.com/ Komnekius Hay4HbIX MaTepuaioB B 001acTu
(du3HYecKUX HAyK U MHKUHUPUHTA.

19. Nano https://nano.nature.com/ baza qaHHBIX B 00J1aCTH HAHOTEXHOJIOTHH, coiepkaiias uHdop-
MallMI0 O HaHOMaTepHaiax

20. Ilpoext EBknupa https://www.projecteuclid.org/
21. OdunmanbHbIi CalT HAYKH U BbICIIero oOpazoBanus PO https://minobrnauki.gov.ru/

22. Wudopmarmmonnas cucrema "EnuHOe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam"
http://window.edu.ru/

23. Bas3er manueix MTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

24. YuuBepcuTeTcKas nHpopMannonHas cucrema Poccus uisrussia.msu.ru

6 YueOHO-MeTOAUYECKOe o0ecniedeHne JUCHUIIMHBI (MOAYJIsl).

Tabmuma 5.1. OcHoBHas nUTEpaTypa

11\/&; HanmenoBanwue, Onbnrorpaguyeckoe OrnucaHmue

1 Kapenosa, E.J]. OcHOBBI MHOTOIIOTOYHOTO U MAPAJJIEIILHOTO POTPaMMHUPOBAHUS: yueOHOe
nocobue / E.JI. KapenoBa. — Kpacuosipck: COVY, 2016. — 355 c.: ui.
IBC: Pexxum nocryna: http://biblioclub.ru/index.php?page=book&amp;id=497217

2 | Mupomanyenko, M.W. SI3p1ku 1 METOIBI TPOrpaMMUpPOBaHUs: yuebnoe nmocooue / M.U. Mu-
pomnnuenko, E.I'. Beperennukoa, H.I'. CaBenbeBa. — Poctos-nHa-/lony: U3aarenbcko-mno-
murpagpuyeckuii kommieke PI'OY (PMHX), 2019. — 188 c.: Taba., ui.
IBC: Pexxum nocryma: http://biblioclub.ru/index.php?page=book&amp;id=567706

Tabnuua 5.2. JlononHuTenpHas auTeparypa

1. | Manssko, A. A. [TapanienbHoe nporpaMMUpOBaHUE Ha OCHOBE TEXHOJIOTHI openmp, mpi,
cuda: yuebHOe ocobue a5 akajgeMuueckoro 6akanaspuara/ A. A. MansBko. — 2-e u3J.,
ucrtp. u non. — M. : U3znatensctBo FOpaiit, 2018. — 116 c.

2. | AbpamsH, M.DO. [IpakTukyM Mo napauieaIbHOMY IPOrpaMMUPOBAHUIO C UCIIOJIb30BaHUEM

3JIEKTpOHHOTO 3aaayHnka Programming Taskbook for MPI: Y4yeGnoe nocobue / M.D. A6-
pamsiH. - PoctoB H//1: M3narensctBo FODY, 2010. - 172 c.

Tabnuma 5.3. Pecypcsl nHpOpMaIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu « HTEepHET»

No Hassanue (aapec) pecypca

/T

L. NHTYUT [OnextpoHHsIil pecypc]: HannonanbHbiii OTKpBITBIN YHUBEPCUTET. — Pexum
nocrtyna: http://www.intuit.ru, CBOOOTHBIMN.

2. Jlabopatopus [TapamienbHbIXx HHGOPMAIIMOHHBIX TEXHOIOTHI HaydHo-nccinenoBaresns-
CKOTO BBIYMCIIUTEIBHOIO 1IEHTpa MOCKOBCKOTO roCyJapCTBEHHOTO YH BEPCUTETA UMEHU
M.B. Jlomonocosa: https://parallel.ru

3. Opwurunains! cragaapra MPI: https://www.mpi-forum.org/docs/
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https://parallel.ru/
https://www.mpi-forum.org/docs/

7 O0pa3oBaTe/ibHbIE TEXHOJOTHHI

Tabmuna 6. O6pa3oBaTelbHBIE TEXHOJIOTHH

HOJIOTUH pa3pa-
OOTKM Mapajuieib-
HBIX IPOTPaMM

JlaGopaTopusie 5,6,7

Ne |HaumenoBanue |Buabl yueOHBIX 3a-
N Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
n/n |pasagesa HATHI
1 2 3
1. Brenenue B nmapan- |Jlekmuu 1,2,3,4 . JeKIIMOHHO-CeMUHApCKuii MeTox (IeMOH-
JENBHBIC BBIYHCIIC- | JlaGopaTopHbIe cTpalus 3JeKTPOHHOM Mpe3eHTaluu MaTepua-
Hust. CoBpeMeHHoOe |12 3 4 JIOB JIEKIIMA C TIOMOLIBIO MPOEKTOpa, AUCKYC-
COCTOSIHHE U TIep- CUU TI0 TeMaM 3aHATHH, AOKIaasl pedepaTo
CIEKTHUBBI Pa3BUTHUS yYalUMHUCS);
ITapaJUICIbHBIX BbI- . CAMOCTOSITeJIbHOE H3y4YeHHE JIUTepaTyphbl,
AHCICHUH. MaTepUajoB JEKUUNH B KOMIIBIOTEPHBIX KJjlac-
Cax ¢ BO3MOXXHOCTBIO BbIxoJa B IHTepHeT;
. KOMIILIOTepPHbI¢ MHTEPAKTHBHbIE TEeCThbl B
cucreme aucraniimonsoro ooydenus (CHO)
YHUBEPCUTETA,
. JJabopaTopHbie PadoOThl, BBINOJHIEMbIE Ha
KOMITbIOTEpax.
2. Cranpaptel u Tex- |Jlekuuu 5,6,7 . JeKIIMOHHO-CeMUHAPCKUi MeTox (IeMOH-

CTpalMs AJIEKTPOHHOM MPE3eHTallMM MaTepua-
JIOB JIEKIMH C MOMOILBIO IIPOEKTOpa, TUCKYC-
CHM IO TeMaM 3aHATUH, JAO0KJIajbl pedeparos
yHalMucs);

. CAMOCTOSAITeJIbHOe W3y4YeHUe JIUTepaTypsbl,

MaTcpHraJioB JIEKIIUM B KOMIIBIOTCPHBIX KJIAC-
Cax ¢ BOBMOXXHOCTBIO BbIXOJ4a B I/IHTepHeT;

. KOMIILIOTEPHbLIC MHTCPAKTHBHBLIC TECTbI B

cucteme aumcraniimoHHoro ooydenus (CHO)
VHUBEPCHUTETA,

. JJabopaTopHbie padoThl, BHIMOIHIEMbIC Ha

KOMIIBIOTCPAX.

8 MeTroanueckue peKOMeHAAIUN N0 AUCHUIITIHHE (MOAYJII0).

MeToaunueckue PE€KOMEHIAUHU MPEnoaaBaTe/ito

N3yuuB comepxanue ydeOHOW JUCITUIUIMHBI, IIeIeco00pa3Ho pa3paboTaTh MaTpHIly Haubosee
MPEIIMTOYTHUTEBHBIX METOI0B 00yUYeHUS U (POPM CaMOCTOSTEIHLHOM pabOTHI CTYJCHTOB, aJICKBATHBIX BH-
JIaM JICKITHOHHBIX ¥ CEMUHAPCKUX 3aHATHH.

Heobxoammo npemycMoTpeTs pa3BuTHE (HOPM CaMOCTOSATEIHLHON PabOThI, BBIBOJIS CTYICHTOB K
3aBEPIIICHUIO H3yUeHUs YICOHOM TUCITUTUTHHBI Ha €€ BBICIITNI YPOBEHb. 1o yueGHOMY IU1aHy MpeaycMoT-
PCHO IMPOBCACHUEC PA3HOTO TUIIA 3aHITHH.

By3oBckas nekuus — riaaBHOE 3BEHO AMIAKTUUYECKOTo mukia ooydenus. E€ nens — hopmupona-
HUE Y CTYICHTOB OpPHUEHTHUPOBOYHON OCHOBBI JJIsI MOCIEAYIOLIETO YCBOSHHS MaTephalia METOJOM
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camoCTosATeNbHOM paboThl. CojepKaHue JICKIIUHU JOJDKHO OTBEYATh CIICIYIOIIUM JUJAKTHUECKUM Tpe-
OOBaHUSM:
- M3JIOKEHUE MaTepuaia OT POCTOTO K CI0KHOMY
— JIOTUYHOCTb, YETKOCTb U SICHOCTb B U3JI0)KCHUU MaTEpUAIIa;
- BO3MOXHOCTb IPOOJEMHOTO U3JI0XKCHHUS, TUCKYCCUH, AUATIOTa C IEJIbI0 aKTUBH3AIMU JICs-
TEJILHOCTH CTY/ICHTOB;

— Omopa CMBICJIOBOM YacTH JICKIIMK HA MOJUIMHHBIC (aKThl, COOBITHS, SIBJICHUS, CTATHCTHYC-
CKHE JIaHHbIC;

— TEeCHas CBsI3b TCOPETUYCCKHUX IMOJIOKCHUI M BBIBOJIOB C MPAKTHKOM U Oymyien npodeccuo-
HAJIbHOM JIeSITEIbHOCTHIO CTYICHTOB.

[IpenogaBaTesib, YATAIOIININ JEKIIMOHHBIC KyPChI B By3€, IOJDKEH 3HATh CYIISCTBYIOIIHE B I1e-
JIATOTMYECKOM HAyKe U MCIIOJIb3yeMbIe Ha MPAKTUKE BAPHAHTHI JICKIIUH, X TUIaKTHUCCKHE H BOCITUTHI-
BAIOIIKE BO3MOKHOCTH, @ TAK)KE UX METOJMUYECKOE MECTO B CTPYKTYypE Ipoiiecca 00ydeHusI.

JIeKIIMM YUTAIOTCS C MCIOJIb30BAHUEM HATIAAHBIX MOCOOMI M AJICKTPOHHBIX MPE3CHTAINH, C
IPUMEHEHHEM COBPEMEHHBIX METOJI0B O0YYEHHsI, CTUMYJIUPYIOIINX MO3HABATEIbHYIO aKTUBHOCTH. B
Havasie Ka/J0ro MPaKTHYECKOTo 3aHATHS MTPEIoIaBaTelib OPraHu3yeT MOBTOPCHUE U3YYSHHOTO Ha JIEK-
[[H MaTepHasa 1o KOHTPOJILHBIM BOTIPOCAM K JAHHOMY MPAKTHYECKOMY 3aHSATHIO, BCIOMUHAET CO CTY-
JICHTAMU MOHATHHHBIA anmnapat. [Ipu BO3HUKHOBEHUH 3aTPYAHEHHUN Y CTYJACHTOB IIPU PEIICHUH 33124
npernoaaBaTesb MOAPOOHO pa3OHpaeT KaXIbli [Iar PEIICHHs C 00s13aTeIbHBIM BOBJICUCHUEM CTYICHTOB
IPYIIIBI B MIPOIIECC OOCYKACHHS AITOPUTMA PEIICHHS 3a1a4H.

B ycnoBusix npeo0s1agaronero TeoOpeTHIecKoro o0yueHus 00A3aTeIbHbIM YCIOBUEM s (hOp-
MHPOBaHHsI YMEHUI M HABBIKOB SIBJIACTCS YCBOCHHE TCOPETHUYECKOTO MaTepHasa, MO3TOMY BOMPOCHI
KOHTPOJISL JOJDKHBI TIPOBEPATH TOT TCOPETHUYCCKUI MaTepUall, COJCpIKaHhe KOTOPOTo MPEICTAaBICHO B
KOHCIICKTE JICKIIUH U YKa3aHHOH uTepatype. [lepedeHb paccMaTpUBaeMbIX BOIIPOCOB IO TEME MPEIo-
naBaresib GOpMUPYET BO BPEMS UTCHHSI JICKITHH.

[To ypOBHIO CIOXHOCTH MPEIyCMATPUBAIOTCS CaMble Pa3IMUHBIC BOIPOCHI, MPEANOJIATAIOIINE
BOCIIPOU3BEJICHHE M 3aKPEIUICHUE TEOPETUYECKOTO MaTepuaa, MPOBEPKY €ro OCMBICICHUS, BOIPOCHI
Ha 00o0IIeHue, aHanu3 U cUHTEe3 | JIp. O0A3aTeNIbHO MPETyCMAaTPUBAIOTCS KOHTPOJIBHBIC BOIIPOCHI Ha
NIPOBEPKY YCBOCHHUSI ONPEICIICHUI KITFOUEBBIX TIOHATHH, 3HaHUE (HAKTOB, TECOPHUH, KOHIEMIIUH, TO €CTh
BCETO TOTO, YTO ONPEACIAET OCHOBHOE COICPKAHUE TEMBI.

Bonpock! u 3amaHus 111 KOHTPOJISI TOJDKHBI MTO3BOJIUTH CTYJICHTaM CaMOCTOSITEIILHO OIpe/ie-
JIMTh YPOBEHb YCBOCHHUS YUeOHOT'O MaTepHaia o TeMe, MPeICTaBICHHOTO B JIEKIIUH, HA TPAKTHYECKOM
3aHSATHUH.

CeMuHap POBOJUTCS 110 Y3JIOBBIM U HaHOOJIEe CJIOXKHBIM BOIPOCaM (TemMam, paszeiiam) yueo-
HoU nporpammbl. OH MOXeET OBITh TOCTPOSH KaK Ha MaTepHalie OJTHOU JICKITUH, TaK U Ha COJICPYKaHUH
0030pHOI JICKIMH, a TAKXKE MO OTNPeACAEHHON TeMe 0e3 YTCHHUs PeIBapUTEIIbHOM JeKIuu. [ TaBHas u
OTIpeNIeNSONasi 0COOCHHOCTh JHO0OOr0 CEMHHApa — HAJIMYHE 3JIEMEHTOB JUCKYCCHHU, MPOOJIEMHOCTH,
Jaiora MeX 1y Mpero/1aBaTelieM U CTYJCHTaMU U CAMUMHU CTYICHTAMH.

[Tpu MOATrOTOBKE KJIACCHUYECKOTO CEMUHApa JKEJIATEIbHO MPHUICPKUBATHCS CICIYIOIIETO ajro-
puTM™Ma:

a) pazpabomra y4eoHOo-MemoouyecKo2o Mamepuaia.

- (opMyIHpPOBKa TEMbI, COOTBETCTBYIOIICH MTPOrpamMMe;

ONpCACIICHUC NTUIAKTUYCCKUX, BOCIIUTBIBAIOIIUX U (I)OpMI/Ip}IIOIJ_II/IX Heneu 3aHATHUA,

BLI60p MCTOHOB, IPUCMOB U CPCACTB O6y‘{eHI/IH AJIg TIPOBCACHWA CCMUHApA,

noa00p JAUTEPATyphl AJIs PenoJaBaTeis U CTYACHTOB;
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- TIpU HEOOXOJMMOCTH MPOBEACHUE KOHCYIbTAIUN JJISl CTYIEHTOB;

0) no02omosKa cmyoeHmos u npenooasamelis.:

- COCTaBJICHME IlJIJaHAa CeMHUHapa U3 3-4 BOIIPOCOB;

- MPEOCTaBJICHHUE CTyJeHTaM 4-5 AHEH i MOATOTOBKHU K CEMUHAPY;

- TIPEeAOCTaBICHHE PEKOMEHIAINI O MOCIEI0BATEIbHOCTH U3yUYCHHS JINTEPaTyphl (YU4eOHUKH,
yueOHbIe TOCOOMs, 3aKOHBI M TOCTAHOBJICHHUSI, PYKOBOJICTBA H TMOJI0KEHUS, KOHCTIEKTHI JIGKLIUH, CTa-
ThH, CIIPABOYHUKHU, HH(POPMAITMOHHBIE COOPHUKH U OIOJIETEHHU, CTATUCTUYECKHE JaHHBIC U TIp.);

- cozgaHue Habopa HarJISATHBIX TOCOOUA.

[ToxBons UTOrM CeMHHApa, MOKHO UCIOJIb30BATh CIEAYIOLINE KPUTEPUH (ITOKA3aTeIN) OLIEHKH

OTBETOB:

— TIOJHOTA U KOHKPETHOCTb OTBETA;

— TOCJIEJI0BAaTENILHOCTD U JIOTHKA U3JI0KEHMS;

—  CBSI3b TEOPETHUUECKUX MOJIOKEHUN C MPAKTUKOMH;

— 00OCHOBAaHHOCTH U JI0Ka3aTeIbHOCTb U3JIaraeMbIX I0JIOKEHUIH;

- HaJM4ue KaueCTBEHHBIX M KOJMUYECTBEHHBIX IOKa3aTelleH;

- HaJM4Yue WUIIOCTPALUi K OTBETaM B BUJI€ UCTOPUYECKHUX (PaKTOB, IPUMEPOB U MP.;

~ YpOBEHb KYJbTYpPbI peUH;

—  HCIIOJIb30BaHHUE HATJISAHBIX OCOOUH U T.1I.

B koHI1e ceMrHapa peKkoOMeHAyeTCs 1aTh OLIEHKY BCET0 CEMUHAPCKOT0 3aHATHs, 00paTUB 0co0oe

BHUMaHME Ha CJIEIYIOIUE aCIeKThI:

— KaydecTBO MOJTrOTOBKH;

— CTeleHb YCBOEHUS 3HAHMM;

— aKTHBHOCTb;

— TOJIOKUTENbHbIE CTOPOHBI B pab0OTE CTYJICHTOB;

— IICHHBIE U KOHCTPYKTHBHBIE NPEI0KEHNUS;

— HEJIOCTaTKH B paboTe CTY/JCHTOB;

- 33/1a4M U MYTH YCTPAHEHUS HETOCTATKOB.

[Tpu npoBeieHNM aTTECTALMU CTYJEHTOB BaXKHO BCEIJIa IOMHUTH, YTO CUCTEMaTHYHOCTh, 00b-
€KTUBHOCTb, apT'YMEHTHPOBAHHOCTD — IJIaBHbIE IPUHIUIIBI, HA KOTOPBIX OCHOBAHbI KOHTPOJIb U OLIEHKA
3HAaHUH CTY/IEHTOB. 3HaHUE KPUTEPHUEB OLICHKU 3HAHUH 0053aTeNbHO [T NpenoiaBaTess U CTyeHTa.

MeToauuecKkue YKazaHud CTyACHTaM 10 JUCHUIIJIMHE

[IpodeccnonanbHas MOAroTOBKa B COBPEMEHHBIX By3aX CTPOUTCS MO NMPUHIUIY «OT TEOPUHU K
MPaKTUKE», YTO co37aeT 0azy s GOpMUPOBAHKS YMEHUN U BIaJICHUI (HaBHIKOB) HA OCHOBE YCBOCHUS
TEOpEeTUUECKOro Marepuana. IMeHHO oaTomy ciieyeT 0co00e BHUMaHUE YAENIATh KaueCTBY YCBOCHHUS
TEOPETHYECKOr0 MaTepHaa.

N3yyenne AMCUMITIINHBI PEAYCMaTPUBAET JIEKIIMOHHBIE U MPAKTUYECKUE 3aHATHS, a TAKKE CaMo-
CTOATENbHYIO paboTy. M3yuenune kypca 3aBepiaeTcsi MpOMEKyTOYHON aTTecTanueil. Y cnemmHoe usy-
YyeHHe Kypca TpeOyeT MOocelleHus JIEKIUM, akTHBHOW pabOThI Ha MPAKTUYECKUX 3aHATHUAX, BBITIOTHEHUS
BCeX y4eOHBIX 3aJJaHUil, 03HAKOMJIEHHSI C OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEPATyPOH.

Henb nexkunn — GpopMUpOBaHNE OPUEHTUPOBOUYHON OCHOBBI IS MTOCIIEAYIOIIEr0 YCBOCHHUS CTY-
JIeHTaMH y4eOHOro Marepuaina. Jlekuus B mpolecce U3yuyeHusl TUCHUIUIMHBI M03BOJISET MPEACTaBUTh
CTYJEHTY HOBBIA yueOHBI MaTepua, pa3bsiCHUTh TEMbI, TPyAHbIE JJIsi IOHUMaHUs, CUCTEMaTU3UPO-

BaTh Y4eOHBI MaTepHas, COPHEHTHUPOBATh B CTPYKTYPE U COACPKaHUM YIeOHOTO TpoIiecca.
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B xoze nexnuii mpemnogaBaTens U3araet U pa3bsICHIET OCHOBHBIEC, HAM00JIee CII0KHBIC TTOHATUS
TEMBI, & TAKXKE CBSI3aHHBIC C HEH TEOPETHUECKUE U PAKTHUECKUE TPOOIIEMBI, TAeT PEKOMEHIAINH JUIS
MPAKTUYECKOIr0 3aHATUS U YKA3aHUS JJIs BHIIIOJTHEHHUS! CAMOCTOATENbHON PaOOTHI.

B Xoze NeKIMOHHBIX 3aHATUN O0ydYaromeMycsi HeOOXOIUMO BECTH KOHCIICKTUPOBaHUE ydeO-
HOoro marepuana. OOpamars BHUMaHUE HAa KaTeropuu, (OPMYIHPOBKU, PACKPBIBAIOIINE COJICPIKAHUE
M3y4aeMOUl TUCHUIUIMHBI, HAYYHbIE BBIBOJIbI M MPAKTUUYECKUE PEKOMEHAAIIH.

Matepuan Kax10i JEKIIUH JOJKEH ObITh TPOPa0OTaH: JOKHBI ObITh BBIICTICHBI ONPEICICHIS,
TIOHSITHSI, 3aKOHBI, TCOPEMBI U UX J0Ka3aTelbcTBa (Mpu HATM4uK). JlomkHa OBITh YCBOEHA JIOTHUECKAS
CBSI3b DJICMEHTOB M3YYEHHOT'O MaTepuraa.

[Ipu mapamiensHOl paboTe ¢ y4eOHOH JTUTEpaTypoil HEOOXOAMMO KOHCIIEKTHPOBATh Mpopada-
ThIBa€MbIil MaTeprasl. Bce HEMOHATHBIE MOMEHTHI CJIETyET 00s3aTEIHbHO pa3o0paTh C MpernoaBaTeIeM
Ha 3aHATHM Wik B pamkax CP.

[ToaroroBka K JIEKIMK 3aKIIOYAETCS B CIICAYIOIMIEM: NMPOYUTANTE yIEOHBIN MaTepual 1o TeMe
JICKIIMU B yUeOHUKaX U Y4eOHBIX MOCOOUAX, YSICHUTE MECTO U3y4aeMOii TEMbI B CBOEH MpodeccroHaNb-
HOM MOJTOTOBKE, BBINUIINTE OCHOBHBIE TEPMHHBI, YSICHUTE, KaKhe yueOHbIE 3JIEMEHThI OCTAIHCh IS
Bac HESICHBIMU, 3aMUIINTE BOMPOCHI, KOTOPHIE BbI 33/1aJUTE JIEKTOPY HA JIEKIUH.

[IpakTuueckoe 3ausTHE — POpMa opraHu3aluu 00ydeHusl, KOTopas HallpaBiieHa Ha (GOpMHUpOBa-
HUE NMPAKTUYECKUX YMEHUI U HABBIKOB U SIBJISETCS CBSA3YIOUIMM 3BEHOM MEXKY CAMOCTOSITENIbHBIM TEO-
PETHUYECKUM OCBOCHHMEM CTYACHTaMU y4eOHOM MTUCIUIUIMHBI U MPUMEHEHUEM €€ MOJIO0XKEHUI Ha Mpak-
tuke. [IpakTuueckoe 3aHATHE MO3BOJSET PA3BUTh Y CTYACHTOB MPO(PECCUOHANBHYIO KYJIbTYpYy U MPO-
deccronanbHy0 KOMMyHHKaIHIO. [IpenogaBaTens B 3TOM ciyyae SBISETCS KOOPAUHATOPOM 00Cyxkie-
HUH NPeUI0KEHHBIX TPAKTUYECKUX 33aJJaHuil, MOATOTOBKA KOTOPBIX sIBIsieTCs 00s3aTenbHon. [loaTomy
TeMa, MPaKTUUYECKHE 3aJaH!s U OCHOBHBIE HICTOYHUKH 00CY>KIEHUS MIPEATIAraloTcs CTyICHTaM 3apaHee.
[{enu oOCy»XaeHUs U BBINOJIHEHUS 33/1aHUN HaIlpaBJieHbl Ha (OPMUPOBAHNE 3HAHUM, YMEHUHN U HABbI-
KOB TIpOo(heCCHOHATBLHOM MOIEMUKH U (OPMUPOBaHUE KOMIETeHIMNA. Ha sTame moAroToBKM JOMHMHU-
pyeT caMocTosiTellbHas paboTa CTYJACHTOB IO PEUICHHIO MpoOJieM U 3aJaHHii, a B Mpollecce 3aHATUS
UJET aKTUBHOE 00CYKJEHUE, TUCKYCCHH U BBICTYIUJICHHS CTYACHTOB, TJI€ OHU MO/ PYKOBOJCTBOM IIpe-
MoJaBaTelIs AeJIaloT 0000IIAOIIME BEIBOIBI U 3aKITIOUCHUS.

3Has TeMy MPaKTUYECKOTO 3aHATH S, HEOOXOIMMO TOTOBUTHCS K HEMY 3a0J1arOBpeMEHHO: YUTATh
PEKOMEH/IOBAaHHYIO U JOMOJIHUTENIBbHYIO JINTEPATypPy, KOHCIEKT JICKIHI, METOJUYECKHE yKa3aHUs K
MPAKTUYECKUM 3aHSATHSM, CTPYKTYPUPOBATh MaTepuaj, COCTABIATh CIOBapb TEPMHHOB, OTBEYATh Ha
KOHTPOJIbHBIE BOTPOCHI, pelIaTh CUTYAIlMOHHBIE 3a7]aui U T.1. Ha mpakTHUecKOM 3aHATHUU BBl MOKETE
MOJTYYUTh KOHCYJBTAIIMIO MPENoiaBaTes 1Mo JJro0oMy yueOHOMY BOTIPOCY U3y4aeMOi TEMBI.

[Tox camocTosITENBHOM pabOTOH CTYIEHTOB MOHUMAIOT YUEOHYIO e TENbHOCTh CTYACHTOB, KO-
TOpasi OpraHU30BaHa MPENOaBATENIMU, HO OCYIIECTBIIACTCS CTYIEHTOM 0€3 HEMOCPEICTBEHHOTO y4a-
CTHS MIPENojaBaTess B ydeOHOM NesTeNbHOCTH CTYIeHTa. Bee BHIBI CaMOCTOSTENBHOM paboThI CTYICH-
TOB I10 JTUCITUILIMHE MPEACTAaBICHBI B (POHIE OIICHOYHBIX CPEACTB. UeTkasi OpraHU3aIus CaMOCTOSATEb-
HOU paboThI CTYACHTOB JenaeT ee dG(HeKTUBHONW. ITO 00eCrieunBaeTCs MPEIOCTABICHUEM CTY/IEHTaM:
y4eOHBIX U Y4eOHO-METOAMUYECKUX MTOCOOMI; TEeMAaTHUECKUX TIJIAHOB JIEKIIUA, MPAKTUIECKUX 3aHSATHH,
00pa3Il0B KOHTPOJBHBIX pabOT, TECTOB, KEWCOB M JIp.; MEPEUHs 3HAHUW M YMEHHH, KOTOPBIMU OHU
JOJIKHBI OBJIAJIETh MIPH U3yUYEeHUHU JUCIHUILTUHBL, HHPOPMAIIMH O MPOLIeype CAAUU 3a4eTa U IK3aMeHa
u 1p. OTBETHI MPEACTABIAIOTCS B MUCbMEHHOM opMe (TeyaTHON, HEMOCPEACTBEHHO MPEMNO/IaBaTENIo,
WX 3JIEKTPOHHOM).

CamocrosiTenbHast paboTa CTyACHTa SBISIETCS OCHOBHBIM CPEJICTBOM OBIAJCHHS yUeOHBIM Ma-
TEpHAIOM BO BpeMs, CBOOOJHOE OT 0O0s3aTeNbHBIX yueOHBIX 3aHATHH. OHa BKIOYaeT B cebd
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BBINOJIHEHUE PA3IMYHOTO pojJa 3aJaHuid, KOTOpble OPUEHTUPOBAHBI Ha OoJiee TIIyOOKOe yCBOCHHE Ma-
Tepuana u3ydaeMou auciuriuHbl. [lo kaxxaoi Teme yueOHOM TUCIUIUITUHBI CTYJCHTaM MpeiaraeTcs
nepeveHb 3aaHui 1151 CAMOCTOSATEIBHOM paboThI.

K BBINOJIIHEHUIO 3aJaHUH AJI CAMOCTOSITEIbHON paOOThI IPENBABIIAIOTCS CIEAYIOIIUE TPEOOBa-
HU: 33aJI1aHUs JOJDKHBI UCIOJIHATBCSA CAMOCTOSTEIBHO U IPEICTABIATHCS B YCTAHOBIICHHBIA CPOK, a
TaK)K€ COOTBETCTBOBATH YCTAHOBJIEHHBIM TpeOOBaHUAM 110 oopmiieHnto. CTyIeHTaM CIeIyeT: PyKo-
BOJICTBOBATKCS IPaPMKOM CAMOCTOSITENIbHON pabOoThI, BBIITOTHATH BCE IUIAHOBHIC 33aHNs, BbIIaBacMble
IPEeroJIaBaTesieM JJIsi CAMOCTOATEIBHOTO BBIMOJIHEHHS, U pa30UpaTh HA CEMHHAPAX U KOHCYJIbTALIUAX
HESICHbIE BONPOCHI; IPU MOATOTOBKE K 9K3aMEHY HapajljiesIbHO IpOopadbaThiBaTh COOTBETCTBYIOLIHNE TEO-
peTnyecKHe U MPaKTUUECKUE pa3 Ielibl AUCHUILINHBI, (GPUKCUPYs HESICHbIE MOMEHTBI ISl X 00CYKIeHUs
Ha KOHCYJIbTALMHU C IIPENOIaBaATEIIEM.

CamocrodrenbHas paboTa CTYIEHTOB SBJSETCA 00s3aTE/IbHBIM KOMIIOHEHTOM 00pa3oBaTesb-
HOT'O Ipolecca, TAK KaK OHa 00eCIeunBaeT 3aKpereHue MoJyyaeMbIX Ha JIGKLIMOHHBIX 3aHATHAX 3Ha-
HUI IyTeM NproOpeTeHUs] HaBBIKOB OCMBICIIEHUS U PACIIUPEHUS UX COJICpXKAaHUs, HABBIKOB PEIICHUs
aKTyaJbHbIX MpoOsieM (OPMUPOBAHMS OOLIEKYJIbTYPHBIX M MPO(HECCHOHAIBHBIX KOMIIETEHIIUH,
HaY4YHO-MCCIIEJ0BATENIbCKOM AEATeIbHOCTH, OAIOTOBKU K CEMHUHApaM, J1abopaToOpHbIM paboTaM, claue
3a4E€TOB U PK3aMEHOB.

IloaroroBka K MpOMeKyTOYHON aTTECTAlMHU BEIETCSI HA OCHOBE IOJYyYEHHOTO JIEKIIMOHHOTO Ma-
Tepuana U peKOMEHJA0BAaHHON JIMTEPATYphl, OCMBICICHHs paOOThl HAa MPAKTUYECKUX 3aHATHSIX U CaMo-
CTOSITENIbHOM PalbOTHI.

9 Obecneyenne 00pa3oBaTEILHOIO NpoLECCa JIs1 JIMI ¢ OTPAHMYEHHBIMU BO3MOKHOCTAMH
310POBbSI M HHBAJIUI0B

B xozne peanuzanuu AUCHUTUIMHBI UCTIONB3YIOTCS CIEAYIONINE TOTMOTHUTENbHBIE METOIBI 00Y-
YEeHHUsI, TEKYIIEro KOHTPOIIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllMU 00YYarOINXCs B 3aBUCUMO-
CTH OT X UHAUBHUAYAIbHBIX OCOOCHHOCTEH:

® JUIS CIENBIX U CTa00BUISAIINX:

- JIeKIUU OPOPMIISIOTCS] B BUJIE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TTIOMOIIbIO KOMIThIOTEpa
CO CIICHHUAIM3UPOBAHHBIM ITPOTrpaMMHBIM O6CCHC‘~I€HI/I€M;

- IUCbMCHHBIC 3alaHUA BBIMMOJIHAIOTCA HAa KOMIIBIOTECPE CO CICHHUATIM3UPOBAHHBIM HNPOIpaMMHBIM
06GCHGLICHI/I€M, HJIK MOT'YT OBITH 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEpHOE ocBelieHne He meHee 300 Jrokc;

- TS BBITIOJTHEHUS 3a/IaHUS TIPU HEOOXOIUMOCTH TIPEIOCTABIISETCS YBEIIMUNBAIOIIEE YCTPOUCTBO;
BO3MO>KHO TaKKe UCII0JIb30BaHUE COOCTBEHHBIX YBEINYUBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl O(POPMIIAIOTCS YBEIMUEHHBIM IIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOJATCS B YCTHOM (hopMe WIIH BBIOJIHAIOTCS B MUCbMEHHOM (popMe Ha KOM-
nbBIOTEpE.

® IS TIYXUX M CIA0OCIBIIIANINX:

- ek 0OPMIISIIOTCST B BUJIE DJIEKTPOHHOTO JOKYMEHTA, TIN00 MPEI0CTABISIETCS 3BYKOYCUINBA-
IOII[as anmapaTypa HHIWBUYaTbHOTO MOIh30BAHMUS;

- MIICbMEHHBIE 3a/IaHUs BHITIOIHIIOTCS HAa KOMITBIOTEpPE B MUCHbMEHHOH (opMe;

- DK3aMEH U 3a4€T MPOBOJATCS B MUCHbMEHHON (hopMe Ha KOMITbIOTEpPE; BO3MOXKHO MPOBEACHHUE B
dbopMe TecTUpOBaHMSI.

¢ JUId JIMI C HAPYIICHUAMHA OIIOPHO-ABUIATCIILHOI'O arlrapara:
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- JICKIIUN O(bOpMJ'DHOTCSI B BUJIC BHGKTpOHHOFO I[OKyMCHTa, IIOCTYHHOFO C MIOMOIIIBIO KOMHLIOTepa
CO CHELHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;
- INCBbMCHHBIC 3aJaHUs BBIIIOJIHSKOTCS HaA KOMHBIOTepe CO CHGI_II/IaJII/I3I/IpOBaHHBIM HpOI’p&MMHBIM
00eCIICUCHHEM;
- 9K3aMEH M 3a4€T MPOBOATCA B YCTHOM (pOpMe WM BBIMOIHAIOTCS B TUCbMEHHOHN (hopMe Ha KOM-
BIOTEpE.
IIpu HEOOXOIMMOCTH NPENYCMAaTPUBAETCS YBEIMUYEHNE BPEMEHHU ISl TOATOTOBKH OTBETA.

[Ipouenypa npoBeaeHUs MTPOMEKYTOYHON aTTECTAMK JIJIsi 0OYYaroIIMXCsl YCTaHABIMBAETCA C
y4€TOM UX MHAMBHUAYAIbHBIX CUXO0PU3NUECKUX ocoOeHHOCTeH. [IpomMexxyTouHas arTectalus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipn mnpoBeneHuu NpOUEAYPHl OLIGHWBAaHUS pPE3YyIbTaTOB OOyUYEHUs MpeaycMaTpHUBaeTCs
UCIIOJIb30BaHNE TEXHUUYECKUX CPEJCTB, HEOOXOIUMBIX B CBSI3HM C MHIUBUAYAJIbHBIMU OCOOCHHOCTSIMU
oOyvarommxcsi. OJTH CpeAcTBa MOTYT OBITh MPEJOCTAaBICHBl YHHUBEPCUTETOM, WJIH MOTYT
UCIIONIb30BaThCsl COOCTBEHHBIE TEXHUUECKHE CPEJICTBA.

[TpoBenenue mporeaypbl OLIEHUBAHUS PE3yJIbTaTOB OOYUYEHHS JOIMYCKAETCs C MCIOIb30BAHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHA.

ObecneunBaeTcs 10CTyN K HHPOPMALMOHHBIM U OuOIMorpaguueckum pecypcam B cetu Murtep-

HeT JUIs Ka)XJ0ro oOyyaromerocss B (hopMax, alalTHPOBAaHHBIX K OTPaHMYECHUSM UX 370pOBbS M BOC-
NpUSATHAS HHOOPMALIUH:

® IS CIIENBIX U CIa0O0BUASAIINX:

- B Ie4aTHON GopMe yBEITUUIECHHBIM MIPH(TOM;

- B (hopMe 31EKTPOHHOTO TOKYMEHTA;

- B (hopme ayauodaiina.

® I TUIYXUX U CIa0O0CTBIMIANTNX:

- B Ie4aTHo# (opwme;

- B (hOpMe IIEKTPOHHOTO TOKYMEHTA.

e Ui 0O0yYaroIUXCs ¢ HAPYIICHUSIMHU OMTOPHO-IBUTATEIBHOTO arapara:

- B IeyaTHOH popme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

YueOHbIE ayauTopun Uik BCEX BUIOB KOHTaKTHOH M CaMOCTOSTEIIbHOM pa6OTBI, Hay4Has ouo-
JIMOTCKAa M MHBIC ITIOMCIICHUS IJIA O6y‘-ICHI/I$I OCHaAIICHHBI CIICTIUAJIbHBIM OGOpynOBaHI/ICM n y‘-IC6HBIMI/I
MECTaMH1 C TCXHUYICCKUMU CPEACTBAMU O6y‘{eHI/I}I.

10 MaTepuajbHO-TEXHHYECKOE O0ecrieueHne TUCHUIIIHHBI (MOIYJIA).

AynuTopus JUIs JIEKIIMOHHBIX 3aHATUN: yuyeOHas MeOenb, T0cKa, MHTePaKTUBHAs JOCKa
Promethean ActivBoard 478, noytOyk Lenovo G50 15.6°” Cel/2.66 /4Gb/ 500GB/ HDMI.

AynuTopus JUis 1a00paTOpHBIX 3aHATUI: yueOHas Mmeberns, komnbioTepsl (Pentium Dual-Core
CPU E6300 @2.80GHz,2GB O3VY,300GB,17").
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[Tporpammuoe obecnieuenue: Windows 8.1 nepconansnast OEM nuuen3sus st HoytOyka Lenovo
G50. Kox mpoaykra 00262-30280-61716-AAOEM Windows xp/ 7 mo nporpamme MSDN AA, .Pascal
ABC munensus GNU LGPL, nporpamMmHbIi NPOIYKT BUPTYyaJIU3aLUU IS ONEPALMOHHBIX CHUCTEM
Oracle VM VirtualBox (cBo6oano-pacnpoctpansiemoe I10), maker oducHbsix mporpamm Open Office
(cBoboano-pactpoctpansiemoe [10), MS Visual Studio, MPICH.
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