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PabGouas mporpamma cocrtaBieHa Ha ocHoBaHuUM ~DenepasbHOrO0  rocyJapCTBEHHOTO
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B.B. AgHeHKOB
KaHauaT (PU3UKO-MaTEeMaTHYECKUX HAYK




1. MecTo n poab IucHUIINHBI (MoayJisi) B ctpykrype OIIOII

JucrunnuHa «YuCIIeHHOE MOJETUPOBAHUE» OTHOCUTCS K 4YacTH, (OpMHUpPYEMOM
y4aCTHHKaMHU 00pa30BaTeNbHBIX OTHOIIEHHH, biioka 1 ocHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl
[0 HampaBieHHOCTH (Mpouiro) NOAroTOoBKM  «®HU3MKAa  COJHEYHO-3€MHBIX  CBs3€il»
HarpaBieHus: noaArotoBku 03.04.02 «Dduzukay.

[IpenmecTByromue OUCHUIUIMHBL, Ha KOTOPbIE JaHHAs JHUCLUIUIMHA OIMPAOTCH:
"Beenenue B ¢u3uky miaasmel", "KomnbroTepHsie TexHomoruu", "Bompocsl MaTeMaTH4eCKOi
¢busukn", "KocMuueckas 3J1eKTpouHaMuKa.

[locnenyromue AUCUMIUIMHBI, [ KOTOPBIX OCBOCHME JAHHOW JAMCLMILJIMHBI
HeoOxoauMo: MaTteMaTHuecKue MeToIbl 00padOTKH IKCIIEPUMEHTANIBHBIX IaHHBIX.

2. Heau u 3a1a4u TUCUMIIMHBI (MOTYJIs1)

Lenpto nuctumuimHbl «YUCICHHOE MOJCITMPOBAHUE) SIBIISETCS O3HAKOMIICHUE CTYJICHTOB C
Pa3IMYHBIMH MOJIX0JaMH K YUCICHHOMY MOJICJIMPOBAHUIO IJIA3MBbI, 4 TaKXKe 00yuyeHHEe OCHOBaM
pa3paboOTKH MHOTOIOTOYHBIX MPWIOKCHHUN JIJISI PEIICHHS TPAKTHYCCKHUX 331249 (PU3UKH TUTa3Mbl
1 acTpo(pHU3UKH.

3aagamMul TUCIUTUTHHBI «YUCIICHHOE MOJICITUPOBAHKECY SIBIISCTCS:
o lI3yuenue Hambonee pacnpoCTPaHEHHBIX TMOAXOAOB K YHCIEHHOMY MOEIUPOBAHUIO
JTUHAMUKH TUTa3MBb;
e OcBoenue 0a30BBIX METOJOB Pa3pabOTKH MHOTONOTOYHBIX MPUJIOKEHUH C HCIIOIh30BAHHEM
HauOoJiee pacpoCcTpaHEHHBIX OMOJIMOTEK;
o [lonmydyeHWe TmPaKTUYCCKUX HABBIKOB B CO3J[aHUM U WCIOJIH30BAaHUHM IPOTPAMMHBIX
KOMIUIEKCOB JUISl YUCJIICHHOTO MOJICIIUPOBAHMSI I1JIa3MBI.

3. Tpe6oBanus K pe3yJbTaTaM OCBOEHHUS TUCHUILINHBI (MOTYJIs1)
[Iponiecc wu3yueHus AUCHUIUIMHBI «YUHUCIEHHOE MOJETMPOBAHUE» HAIpaBIEH Ha
dbopmupoBaHHue cienyomux KommeTeHnuil B cooTBerctBHM ¢ OOIl 1o HampaBieHUIo
noarotoBku 03.04.02 dusuka:

KoMmnerenuun Nuaukaropsl foctukenus | [linanmpyemblie pe3yibTaThl
KOMIIETCHI[MH 00yuyeHusi 10 TUCHHUILJINHE
VK-1. Cnocoben (U 1. Kputnuecku | 3Harhb: OCHOBHBIE
OCYIIECTBIISITh  KPUTHUECKUH | aHATU3UPYET poOJIEMHYIO | YHCIICHHBIE METO/BI,
aHaJINU3 TPOOJIIEMHBIX CUTYaAllUH | CUTYaIHIO KakK CUCTEMY, |[IPUMEHSIEMbIE B (PHU3HKE;
Ha OCHOBE CHCTEMHOTO | BEISIBJISICT ee OTJEIIbHBIC YMmeTh: OTIpEICTISITh
MOJIX0/a, BBIPa0aTHIBATh | COCTABIISIFOIINE M CBSA3H MEXKIY | HEOOXOAWMBIE JJISi  PEIICHUsS
CTpaTEruIo ACNUCTBUI HAMU KOHKPETHOM 3a/laud  METOHbI
YHUCJIEHHOTO MOJIEJMPOBAHUS
Baaners: HaBBIKAMH

aMOCTOSITENIbHOM ~ paboThl ¢
qeOHOM  JuTeparypoil 1o
VCIIEHHBIM METOJIaM;

nia 3. PazpabatbiBaeTr | 3HaTh: COBPEMEHHBIE
CTpPAaTETHIO NENCTBUIM, | TOXOBI K pas3paboTke
HAIpaBJICHHBIX Ha PCHICHUC | BBICOKOIIPOU3BOJAUTEIIBHBIX
poOJIEMHOM CUTyalluu BBIYHCIUTEIBHBIX
MIPOrpaMMHBIX KOMILIEKCOB.
YMmern: CaMOCTOSITETILHO

pa3pabarbiBaTh  IPOTrpaMMHbBIE
KOMIIJICKCBI JId 4YHUCJICHHOI'O
MOJICITUPOBAHNUS Pa3INYHBIX
(U3HYECKUX TPOLIECCOB.
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[IKA-2. CnocoGeH mpoBOAUTH
HAay4YyHbIC  WCCIEJAOBAaHHUS B
obsmacth  (U3UKH  COJHEYHO-
36MHBIX  CBSI3CH, HCIIOJB3Ys
HEOOXOIMMEIE 3HAHUS
TEOPETUICCKHIX 5
AKCTIICPUMEHTAIIBHBIX Pa3/IesIOB
buzuKu

na 2. Ucnone3yet
UH(POPMAIIMOHHBIE  PECYPCHI,
Hay4YHYIO, OTIBITHO-
HKCIEPUMEHTAIBHYIO,

HaO0II0JaTEIBHYIO u
npUOOPHYIO 0a3bl pu
MIPOBEICHUU HAy4YHBIX

Baaners: HaBBIKAMU
BbIOOpa  MyTH  pa3pabOTKH
BBIYMCIIUTEIBHBIX
MIPOrPAMMHBIX KOMITJICKCOB

3HaTh: OCHOBHBIE
WH(GOPMAITMOHHBIE PECYPCHI 10
TEMATHKE MTPOBOIUMBIX
HCCIICIOBaHUM

YMerh: HaxOJIUTh
uHpOpMALIMI0O B OCHOBHBIX

MH(GOPMAITMOHHBIX pecypcax Io

HCCIICIOBAHUN M pPEANN3ALUU | TEMATUKE MIPOBOIUMBIX
Hay4HBIX ITPOCKTOB B OOJIACTH | MCCIICIOBAHUI
bus3uku COJIHEYHO-3EMHBIX Baagern: HaBBEIKAMU
CBs3CH. aHanu3a wuH(poOpMaUu nu3
OCHOBHBIX  MH(OPMAIIMOHHBIX
pecypcoB 110 TEMAaTHKE
MIPOBOJIUMBIX UCCJICIOBAHUMN
na 3. Hcnonezyer | 3HaTh: obnacthb
COBPEMEHHBIE TEOPETUYECKUE | IPUMEHUMOCTH Pa3IMYHBIX
Hu AKCIIEPUMEHTAJIbHBIC | UMCIICHHBIX METOJIOB B 3ajJlayax
METOJbI, BKJIIOYAs METOMABI | QU3UKH COJIHEYHO-3EMHEIX
00pabOTKH W aHaNKM3a JaHHBIX, | CBSI3EH.
Mpd  TPOBEICHUHM  HAYYHBIX YMerThb: CaMOCTOSTEIIFHO
HCCIICIOBAaHUN M peaM3alliu | ONPEICIIATh HauboJjee
Hay4HBIX TTPOCKTOB B OOJIACTH |a/IEKBAaTHBIE 3a/Ja4€  METOJbI
buzuku COJIHEYHO-3E€MHBIX | YUCIEHHOT'O MOJIEIIMPOBAHUS;
CBsI3CH Baagern: OCHOBHOM
TEPMHUHOJIOTUEN U TOHATUWHBIM
arnmapaTrom YHCIIEHHBIX
METO/IOB; HaBBIKAMU
BU3yaJIU3aLNN pe3yJIbTaTOB

YHUCJIICHHOI'O MOACIIMPOBAHUSA

4. O0beM IUCUMILIMHBI (MOAYJIS1) U BHbI y4eOHOH padoThl
OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTABISAET 3 3a4eTHbIE enuHull, 108 Jacos.

Buj yueOHoit padoThl Bcero yacos /
3aYeTHBIX eIHHHUII

AYyIUTOPHBIE 3aHATUS (Bcero) 36/1
B Tom uncie:
Jlexnun 18/0,5
JlaGopaTopHbie pabOThI
[TpakTHyeckue 3aHATHS 18/0,5
CamocrosiTesibHast paboTa (Bcero) 36/1
Bus npoMexyTouHOM artecTaniu (IK3aMeH) 36/1
KonrakTHas padora (Bcero) 36/1
OO6u1asi TPy10€MKOCTh (uacel/3a4eTHBIE €TUHUIIBI) 108/3




o. Conep:xaHue TUCHUILINHBI
5.1. Conep:xkaHue pa3ieioB H TeMbI JUCHHIJIHHBI

Pa3nen 1. OcHoBBI pa3padoTKH BHICOKONPOU3BOANTEIbHBIX BHIYHCIUTEIbHBIX
KOMILJIEKCOB /U1l MOJAEJIMPOBAHMS IJIa3Mbl

Tema 1. Ilogxoas! K YMCIEHHOMY MOJEINPOBAHUIO T1JIA3MbI

Tema 2. OOBEKTHO OPUEHTHPOBAHHOE IPOTrPAMMHUPOBaHKS Ha si3bike C++

Tema 3. OCHOBBI NapaAJUICTLHOTO MPOrPAMMHUPOBAHUS C MUCIOJIb30BaHUEM OuOIMoTek openMP,
MPI u CUDA

Tema 4. Mcnionb3oBanue 6ubanorexn HDFS mis xpanenus pe3ynbTaToB MOJICIMPOBAHUS
Tema 5. Python3 u 6ubnuoreka matplotlib ns Bu3yanusamuu pe3yabTaTOB MOICITUPOBAHUS
Pa3nen 2. MeTona yacTuil B sueiikax

Tewma 1. JIBukeHUE 3apsHKEHHOW YaCTULBI B JIEKTPOMArHUTHBIX MOJIAX

Tema 2. Meron bopuca

Tewma 3. Pemienne ypaBuenuii Makcsemia ¢ nomoipsto FDTD merona

Tema 4. TlonsiTue GopmMbl MaKpO-4aCTHIIBL.

Tema 5. Meton nekomno3unuu TokoB E3upkernosa

5.2. Pa3zaenbl TUCHUILTUHBI (MOIYJIs1) U BUABI 3aHATHI

Ne Paznen Bceero AyIMTOpPHbIE 3aHATHSA CPC
n/n qacoB | Jlekuuu | Jlab. | IlpakTnuyeckme | CemuHapsbl
3aHATHSA 3aHATHSA
OcHOBBI pa3pabOTKH
1 |BPICOKOTIDOM3BOUTENBHBIX 36 8 8 20
BBIYUCIIUTEIbHBIX KOMIUIEKCOB
JUTSL MOJIETTMPOBAHMSI IJIa3MBbl
2. |Meron yacTuil B sueikax 36 10 10 16
3. |Ox3amen 36 36
HToro (uacer) 108 18 18 72
HTroro (3.e.) 3 0,5 0,5 2
5.3. Pa3zgesbl M TeMbI JUCHUILIUHBI (MOIYJIs1) U MEKAUCHUILIUHAPHBbIE CBA3H
Ne Ne pa3zesioB H/MJIM TeM JaAHHOM
Ne HaumenoBanme o6ecrieunBaeMbIX AUCHUIIJIMHBI, HEOOXOAUMBIX AJIsl
n/n (mocJIexy0mMX) TUCHHUIIMH U NPAKTHK H3y4YeHHus o0ecrneduBaeMbIX
(mocjeay0mmx) AUCHUIIHH
1. | [IpousBoacTBeHHas npaktuka (Hayuno- 1-2

nccaeaoBarenbekas padbora)

5.4. IlepeyeHb JIeKIIUOHHBIX 3aAHATHI

Ne Ne pazgesnia u TeMbl JUCHMILIAHBI HaumenoBanue | TpymnoemkocTh OneHo4nnie
n/n (MmoxyJis) HMCII0JIB3YEeMBbIX (4acwpl) cpeacrsa
TEXHOJIOT Wil

1. | Pasnmen 1.Tema 1. ITogxons! K IIpe3enTanus 1 ITocemaemocTs,
YUCJIEHHOMY MOJEIUPOBAHUIO YCTHBIN OIIPOC
IIa3MBI

2. | Pasnmen 1. Tema 2. OCHOBEI [Ipesenramms 1 ITocemaeMocCTh,
NapajuieIbHOTO MPOrpaMMUPOBAHUS YCTHBIM OIIPOC

3. |Pazmen 1. Tema 3. Ocnossl | [Ipesenranms 3 ITocemaeMocCTh,




MapajuieIbHOTO MPOrPaMMHUPOBAHUS YCTHBIH OIpocC
C  HCIIOJIb30BaHHEM  OHUOIHOTEK
openMP, MPI u CUDA
4. | Pazmen 1. Tema 4. Vcnonw3oBanue | [Ipezenranus [TocenraemocTs,
ouomuoreku HDFS5 nna xpaHenus YCTHBIN OIPOC
pe3yIbTAaTOB MOJICTUPOBAHUS
5. | Pazgen 1. Tema 5. Python3 wu | IIpe3enrtanus ITocemaemMocTsb,
oubamoTeka matplotlib JUTSt YCTHBINA OIIPOC
BU3YyaIH3aluU pe3yIbTaToB
MOJICJIMPOBAHUS
6. | Pasgen 2. Tema 1. JIBmwxkenue | [Ipe3enrtanus ITocemaeMocTsb,
3apsKEHHOU YaCTULIbI B YCTHBIHA OIIPOC
AIEKTPOMArHUTHBIX MOJISIX
7. | Pazngen 2. Tema 2. Metoa bopuca [Ipesenrtanus [TocenraemocTs,
YCTHBIA OIIPOC
8. |Pasmen 2. Tema 3. Pemenue | [Ipe3enramus [TocenraemocTs,
ypaBHeHU MakcBesia ¢ MOMOIIBIO YCTHBIH OIpOC
FDTD merona
9. | Pazgen 2. Tema 4. [lonstue dhopmsr | [Ipesentanus ITocemaemocTs,
MaKpO-YaCTHIIBI. YCTHBIN OITPOC
10. | Pazgen 2. Tema 5. Meton | [Ipe3eHranus [TocenraemocTs,
JIEKOMIIO3HIIMY TOKOB E3npkenosa YCTHBIN OIPOC
5.5. IlepeyeHb ceMUHAPCKHUX, MPAKTHYECKUX 3aHATHI U JJa00PATOPHBIX padoT
Ne [Ne pa3mena u Tembl | HammenoBanue cemunapoB, | Tpynoemk OueHo4HbIE CPEICTBA
n/n AUCIUIIJIMHBI NPAKTUYECKHUX U OCTh
(MopayJis) JadopaTopHbIX padoT (4acwkl)
1. |Pa3nen 1. Tema 2. |YuciaeHHOe UHTETPUPOBaHUE 2 Pemenne  mpeioKeHHbIX
MpenoiaBaTesieM 3a/1a4
2. |Pasmen 1. Tema 3. |[TapaynensHoe 2 N3mepenune 3¢ GpeKTHBHOCTH
MIpOrpaMMHUpPOBAHUE C pacnapajiieIMBaHus
WCIIOIb30BaHUEM OMOIHOTEK MIPEITIOKEHHBIX
openMP, MPI, CUDA MpEIoJaBaTesieM 3a1a4
3. |Pazmen 1. Tema 5. [OGpaboTka 1 BU3yanu3anus 4 [IpeacraBnenue
pe3yIbTAaTOB MOJICTUPOBAHUS MIPETNO0/1aBaTeIto
pe3ynbTaTOB BHU3yallU3alluU
JTAHHBIX MOJICITMPOBAHUS
4. |Pazmen 2. Tema 1. [MoaenupoBanue TMHAMUKH 2 [IpoBepka  MpaBUIBLHOCTH
HEPEJISITUBUCTCKOU YUCJIIEHHOTO penieHus
3apsOKEHHOW YaCTHUIBI BO CpaBHEHHEM c
BHEIIIHEM 3JIEKTPOMarHUTHOM aHAIMTUYECKOU Teopueit
roJie
5. |Paznmen 2. Tema 2 |MoaenupoBaHue TMHAMUAKH 2 Pemienne  mpeniokeHHBIX
HEPESITUBUCTCKON MpernoiaBaTesieM 3a/1a4
3apsKEHHOW YacTUIbI BO
BHEIITHEM JJIEKTPOMArHUTHOM
nosie Mmeronom bopuca




6. |Pa3men 2. Tema 3 |Pemenue YpaBHEHUH Pemenne  mpemyioKeHHBIX
MakcBemia ¢ NOMOUIBIO [IpenoiaBaTesieM 3a1a4
FDTD wmerona
7. |Pa3nen 2. Tema 5 |MopaenupoBanue Pemienne  mpeioskeHHBIX
MHOTOKOMIIOHEHTHOU MpernoiaBaTesieM 3a/1a4
I1J1a3Mbl METOIOM YacTHULl B
sTYeMKax.
5.6. Temaruka 3agaHMii 1JIs1 CAMOCTOATEIbHOI PadoThI
Ne | Ne pasgena u Tembl Bun 3aganue Pexomenayemas | KoJ-Bo
n/n JTUCHUILIMHBI CAMOCTOATEJIbHOM JuTepartypa qgacoB
(Momyst) padoThI

1. | Pazmen 1. Tewma | Pemenue 3anau Hccnenosats TouHOCTH | OCHOBHAS 6
OO0BbexTHO YUCJIEHHOTO autepatypa 1-4
OPUEHTHUPOBAHHOE WHTETPUPOBAHUS B
IpOrpaMMHUpPOBaHUS 3aBUCHUMOCTH OT YHucia
Ha si3pIke CH++ UTEpaLNii; .

2. | Pazgen 1. Tewma | Pemenue 3anau Pacnmapamnenuts OcHoBHas 6
OcHoBBI porpammy nautepatypa 1-4
napajuieIbHOTO WHTErPUPOBAHUS
IpOrpaMMHUPOBaHUS
C UCHOJIb30BaHUEM
6ubmmorexk openMP,

MPI u CUDA

3. | Pazmen 1. Tewma | Pemenue 3amau Busyanusuposatb OcHoBHast 8
Python3 u MOJIyYCHHBIE paHee autepatypa 1-4
O6ubauoreka pe3ysbTaThl pU
matplotlib TUIS oMoy OudImoTeKn
BHU3yaJIu3aluu matplotlib B
pe3yJIbTaToB “HPUTOJHOM JIJIst
MOJIETUPOBAHUS neyaru’ Ka4ecTBeE.

4. | Pazgen 2. Tema | Pemenue 3amau UccnenoBats aperid OcHoBHas 4
JBuxeHue 3apsHKEHHOW YacTHUIlbl B| tuTeparypa 1-4
3apsKEHHOU CKPEILEHHBIX
YaCTHIIbI B 3JEKTPUUYECKOM U
AJIEKTPOMArHUTHBIX MarHuTHOM TI0JIE;

MOJISIX PeanuzoBaTh rpagueHT
MAarHUTHOTO TTOJIS
MEePIEHIUKYISIPHO €ro
HaIpaBJICHUIO.
O1eHUTH CKOPOCTH
TpaJueHTHOro Aperda
Y CPaBHUTH C
AHATUTUYECKUM
pe3yabTaTOM; CPaBHUTh
YCTOMYUBOCTD SIBHOU U
HESIBHOW CXEM PEILICHHUS]
ypaBHEHUS
TEIJIONPOBOJHOCTH.




5. | Pasgen 2. Tewma | Pemenue 3agau IIpomonenupoBats OcHoBHas 6
Pemenue 3JIEKTPOMArHUTHBIE auteparypa 1-4
ypaBHEHUU KoJeOaHusl.

Makcaeia c
TIOMOIIBIO FDTD
MeToJ1a

6. | Pazgen 2. Tewma | Pemenue 3agau [TIpomonenupoBath OcHoBHas 6
Merton B3aUMOJICHICTBHE muteparypa 1-4
JEKOMIIO3UIINH ANEKTPOMArHUTHOM
tTokoB E3upkenona BOJIHBI C TJIA3MEHHBIM

CTOJIOOM, OKPYKEHHOM
BAKyyMOM;
UCCIIEZIOBATh
3aBUCUMOCTH JOJU
IPOIIEIIEr0
U3JIY4CHHS OT YaCTOThI
BOJIHBI U aMIUTUTY/IbI
BHEIITHET'O0 MarHUTHOTO
TOJISL.

5.7. Metoanueckue yKa3aHusl 110 OPraHU3ALNH CAMOCTOATEIbHOH padoThl 00yUYarOmIuXCs

BueaynutopHas paboTa COCTOMT B MCIIOJIB30BAaHUM Pa3pa0OOTaHHBIX Ha MPaKTUYECKUX
3aHATUSAX ~ MPOTpaMM IS HCCIACAOBAHHUS  PA3IMYHBIX  CIHCHU(PUYECKUX  PEKHUMOB
paCCManI/IBaeMI)IX CI)I/BI/I‘-IGCKI/IX CUCTEM. Pe3y.HI>TaTI>I HpOBCI[éHHOI‘O MOI[GJII/IpOBaHI/IFI
BBIKJIQ/IBIBAIOTCS OOYYAlOUIMMKCS B CETEBOW git-peno3aTopuii W, MpH HEOOXOIUMOCTH,
06CY)K)I&IOTC$I Ha HpaKTI/ILIeCKI/IX 3aHATUAX.

6. YueOHO-MeTOnMYecKoe U HHGOPMaNOHHOE o0ecedeHre JHCIUIIIMH bl
6.1.0cHoBHas IMTEpPaTYpa

Ne ABTOp, Ha3BaHHUE, MECTO U3IAHNS, U3/1aTeJIbCTBO, IO/ KoanuecTBO
n/m | wu3naHus ydeOHOH M y4eOHO-MeTOAHYeCKOH JTUTEPaTyphbl IK3EMILISIPOB
1. | ®usuka mua3Mbel ¥ YUCIEHHOE MOAECTUPOBAHNUE : TIep. C aHTJI. / 2b

Y. baacen, A. Jleargon. - M. : Dueproaromusaar, 1989. - 455 ¢ http://irbis.iszf.irk.ru
HEOTpaHWYCHHBIN TOCTYII

2. | ®usuka wia3mel s puszukos / JI. A. Apuumosuy, P. 3. Ob
Cargees. - M.: Aromuszar, 1979.-317 c. http://irbis.iszf.irk.ru
HEOI'PaHWYEHHBIN JOCTYI
3. | Korenbuukos, U. A. Jlekiuu no ¢usuke mia3mel. Tom 1. Oc- ObC Jlanp
HOBBI (u3uku mia3mel / M. A. KotensHUKOB. — 5-€ M3, https://e.lanbook.com

crep. — Cankr-IletepOypr : Jlanb, 2023. — 400 c. — ISBN | Heorpanu4yeHHBIH HOCTYTI
978-5-507-46437-1. — TekcT : aneKTpoHHBIH // JIaHb : d1ek-
TPOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/310163

4. | Kotenbuukos, U. A. Jlekiuu no ¢usuke mia3Mel. Tom 2. ObC Jlann
MaruutHas ruapoantamuka / . A. KorenpHukoB. — 4-¢ https://e.lanbook.com
u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 448 ¢. — HEOI'PaHUYEHHBIN JOCTYI

ISBN 978-5-507-44066-5. — Tekcr : anekTpoHHbIH // JIaHb :
INEeKTPOHHO-OnbOIMoTeynas cuctema. — URL:
https://e.lanbook.com/book/203012

5. | letpos, U. b. BeruucnurensHas MaTeMaTuka st GU3UKOB : OBC Jlanp
yuebnoe nmocooue / 1. b. TlerpoB. — Mocksa : DUSMATJIUT, https://e.lanbook.com
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http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
https://e.lanbook.com/
https://e.lanbook.com/

2021. — 376 c. — ISBN 978-5-9221-1887-3. — Texkcr : HEOrpaHUYEHHBIN TOCTYII
AJIEKTPOHHBIN // JIaHb : AIEKTPOHHO-OMOINOTEYHAS CHCTEMA.
URL.: https://e.lanbook.com/book/181215

6.2. JlonmoJHMTe bHAs JIUTEpPATypa

Ne ABTOp, Ha3BaHMe, MECTO U3AHHU, H31ATEJIbCTBO, IO U3IAHUS KonunuyectBo
n/n y4eOHOH ¥ Y4eOHO-MeTOANYeCKOil JIUTePaTyphl IK3EeMILIAPOB
1. BrraucnurenbHbie METOABI B (pU3HKe MIa3Mbl: Tiep. ¢ anri. / J1. 2
Hoycon [u ap.]. - M. : Mup, 1974. - 514 c.

6.3. [IpodeccnonanbHbie 0a3bl JAHHBIX, HCIIOJIb3yeMble P OCYIeCTBJIEHNH
00pa3oBaTeILHOIO NpPoIecca Mo JUCUUILIUHE:
e  https://webofknowledge.com/

e  https://www.scopus.com/

e https://www.elibrary.ru/

6.4. UudopmaninoHHbIe CIPABOYHBIE CHCTEMBI, HCIOJIb3yeMbIe P 0CYIIeCTBICHUH
00pa30BaTeIbHOIO Mpolecca Mo JUCHUILINHE:
e Hudopmanmonno-cnpaBoynas uHpopmauuss B Oubnuorexke MC3d CO PAH
http://irbis.iszf.irk.ru
e 0o0pa3oBaTelbHBIC MHTEPHET-TIOPTAIIHI;
e  uHPOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHAsS CeTh IHTEpHET.

6.5. Pecypchbl mnHGOPMAalHOHHO-TeJIeKOMMYHUKAIIUOHHOM ceTn «HTEpHETY,
Heo0XoMMbIe [IJIsl 0CBOEHUSI TUCHUILIMHBI:
e BeO-cepBuc I XOCTHHTA POSKTOB M UX COBMECTHOM pa3paboTku https://bitbucket.org

6.6. IlporpammHoe oGecnieuenue

JIMneH3noOHHOE W CBOOOJHO PpacHpoCTpaHseMOe NporpaMMHOE oOecreueHHe, B TOM
YHCIIe OTEYECTBEHHOTO MPOM3BOJCTBA HCIIOJIB3YEMOE MPH OCYIIECTBICHUH 00pa30BaTELHOTO
npoiiecca 1o JUCIUIIINHE:

e Omnepannonnas cucrema Ubuntu 18.04 (cBo6oano pacnpoctpansemoe [10)
OducHusrii maker Libre Office (cBo6onno pactpoctpansemoe [10)
7-Zip (cBoOoHO pactipocTpansiemoe [10)
Adobe Acrobat Reader DC (cBoGoHO pacnpoctpansemoe [10)
Mozilla Firefox 1 (cBoboaHO pacnpoctpansemoe [10)
VLC Mediaplayer (cBo6oano pacnpoctpansiemoe [10)
K-Lite Codec Pack (ceobonno pacnpoctpansemoe I10)
Juctpubytus Python Anaconda (cBo6oaHo pacmpocTtpansiemoe 110)
Hab6op xommunsaropoB GCC (cBoboaHO pacnpoctpansemoe [10)
Onepannonnas cucremMa Microsoft Windows 10 Pro
Cepaep Buneokondpepeniicssu Jitsi Meet

7. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

. NHTepakTUBHBIE JIEKIIMU
. [IpakTrueckue 3aHATHS
e  CamocrosrenbHas pabora
B ydeObHOM mporecce HCMOIB3YIOTCS KaK aKTHBHBIC, TaK HMHTEPAKTHBHBIC (DOPMBI
MPOBEICHUS 3aHATUM.


https://webofknowledge.com/
https://www.scopus.com/
https://www.elibrary.ru/
http://irbis.iszf.irk.ru/
https://bitbucket.org/

NuTepakTuBHBIC (HOPMBI BKIIOYAIOT B CEOSI:
° Jlexum;
. IIpakTrueckue 3aHATHS
AymuTOpHBIE 3aHSATUS TPOBOAITCS B HMHTEPAKTUBHOW (OpME C HCIOIH30BAaHHEM
MyJIbTUMEAUMHOTO obOecrieueHus (HOyTOyK, mpoektop). IIpe3eHrannu mo3Boyisi0T KaueCTBEHHO
WUTIOCTPUPOBATh AyIUTOPHBIC 3aHATHS cxeMaMmu, (opMyiamH, YepTekaMHu, PUCYHKaMU U
CTPYKTYpUpOBaTh MaTepuan 3aHsATHs. OJEKTPOHHAs MpPEe3eHTalusl TMO03BOJSET OTOOpa3UuTh
IIPOLIECCHI B JUHAMUKE, YTO YJIy4lIaeT BOCIPUATHE MaTepraa.
CamocrosTenbHas paboTa BKIIOYAeT B ceOsl:
. CaMOCTOATEJIBHOE  pa3BUTUE IPOIPaMM YHCIEHHOIO MOJEIMPOBAHMS,
pa3pabOTaHHBIX B PaMKax MPAKTUYECKUX 3aHATHM
. UCCIIeIOBaHNE PA3IUYHbBIX (PU3MUECKHUX MPOIECCOB C MOMOIIBIO YUCICHHOTO
MOJICJINPOBAHUS U CPABHEHHE IOJIy4a€MbIX PE3YyJIbTAaTOB C BBIBOJAMHM, JOCTYIHBIMU B
OCHOBHOU U JIONTOJHUTEIBbHON JTUTEPATYPE;
[Ipn HeoOxomumocTH, B mpolecce paboThl HAll 33JaHUEM, CTYACHT MOKET IMOTYYHTh
WHJVBHIYAJIbHYIO KOHCYJIBTALMIO Y IIPETIO1aBaTEII.

8. MaTepuajibHO-TeXHHYECKOe ofecnieyeHne TUCHMINIUHBI (MOIYJIs1)

VYyeOHass ayauTopusi Uil | AyIUTOpUsl YKOMIUIEKTOBaHA CIIELMAIU3UPOBAHHON MEOEIbI0
IIPOBEACHUS 3aHATUH | Ha 30 MOCaJouYHBIX MECT, OCHalleHa OO0OpYAOBaHUEM H
JEKIIMOHHOTO THUIA, 3aHATHH | TEXHUYECKUMH  CPEICTBAMH  OOYYEHHs, CIYKallUMH  JUIS
CEMHUHApPCKOIo TUNa, | MpeacTaBIeHus yueOHOH nHdopMaly 60bIION ayJUTOPUN:
KypCOBOI'O IPOEKTUPOBAHUA, e JI0CKa MarHUTHO-MapkepHas Branberg
IPYIIIOBBIX Hu e HSKpaH JuIs poekropa Projecta
HHIUBHUAYAIBHBIX e npoekrop BenQ MH733 1920 x 1080
KOHCYJIbTAlMH, — TEKyLIer 0 e HOyTOyk ASUS L1500CDA Windows 10 Pro
KOHTPOJIS M IPOMEKYTOTHOM e cucreMma akyctudeckas Electro Voice EVID 6.2
aTTeCcTalluu
VYyeOnass ayauTopusi Uil | AyIUTOpUs YKOMIUIEKTOBAaHA CIELMAIU3UPOBAHHON MeOesbio
IPYIIOBBIX U | Ha 7 MOCal0YHBIX MECT, OCHAILIIEHa KOMIIbIOTEPHOI TEXHUKOM C
WH/IMBUyATbHBIX BO3MOXKHOCTBIO ~ TMOJKIIOUEeHUsT K cetn «MHTEpHET» WU
KOHCYJIbTaINiH U | obecriedyeHneM JI0CTylnma K 3JIEKTPOHHOM HH(pOpMaIMOHHO-
CaMOCTOSTEIIbHON PabOThI 0o0pasoBartenbHOU cpejie:

e nepcoHanbHbie KoMnbioTepsl Herrom Think Center

Lenovo M710Q

o mouutopsl IIYAMA PL2283H, Dell CRHX9K2

® JI0CKa MarHUTHO-MapkepHas Branberg

e HKpaH /s mpoekTopa Projecta

e npoekrop BenQ MH733 1920 x 1080

9. ®oH] 01IeHOYHBIX CPeICTB
B pe3yabTare 0CBOCHUSI AMCUMIINHBI 00y4a0IIMIACH T0JI7KeH:
3HaTh

1. OCHOBHBIC YHCJICHHBIC METOJIbI, TPUMEHSIEMbIC B (DU3HKE;

2. COBpEMEHHBIC MOXOAbl K pa3pabOTKe BHICOKOMPOM3BOAUTENBHBIX BBIYMCIUTEIBHBIX
MIPOrPaMMHBIX KOMITJICKCOB

3. OCHOBHBIE HH(GOPMAITMOHHBIE PECYPCHI IO TEMATHKE MPOBOIUMBIX HCCIICTOBAHHIA

4. o0macTp NPUMEHUMOCTH pPA3IMYHBIX YHCICHHBIX METOJOB B 3a7adax  (U3UKA
COJIHEYHO-3EMHBIX CBA3EH.
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YMmernb

1. onpenensaTh HEOOXOAMMBIE Ul PELICHUS KOHKPETHOW 3a/Jaud METObl YHMCIEHHOIO
MOJIEJIMPOBAHMS

2. CaMOCTOATENbHO pa3palaTbiBaTh IMPOrPaMMHbIE
MOJIETTMPOBAHMUS PA3IMUHBIX (PU3HUECKUX MPOLIECCOB.

3. HaxoauTh HUH(OpPMALMI0 B OCHOBHBIX MH(OPMAILMOHHBIX pecypcax IO TeMaTHKe
IIPOBOMMBIX UCCIIEOBAHUN

4. caMOCTOATENBHO OIpPENEIATh HauOojee aJeKBaTHbIE 3a/au€ METO/Abl YHCIEHHOIO
MOJIETIMPOBAHMSL.

Baanern

1. HaBbIKAMHM CaMOCTOSTENILHON paboThl ¢ y4yeOHOW JHUTEpaTypoil MO YUCICHHBIM
METOJaM;

2. HaBBIKaMH BbIOOpA IMyTH pa3pabOTKU BEIYUCIUTEIbHBIX IPOrPAMMHBIX KOMIUIEKCOB

3. HaBbIKAaMM aHaJu3a MH(OpMAlMKM M3 OCHOBHBIX HMH()OPMAIMOHHBIX PECYPCOB IO
TEMAaTUKE IPOBOJANMBIX UCCIIEA0BAHUN

4. OCHOBHOM TEpPMHHOJOIMEH M NOHATHHWHBIM amlaparoM YHUCIEHHBIX METOOB;
HAaBBIKAMH BU3yAJIM3alMM PE3YJIbTATOB YUCICHHOIO MOJIECIMPOBAHMS.

KOMIUJICKCBI JIA  YHCJIICHHOI'O

IlepevyeHs KOMIETEHIMIT ¢ yKa3aHHEM 3TanoB HX (JOPMHUPOBAHMS B MPOLECCEe OCBOEHHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI
Koo KomnemeHnyuu Pa3zoenvi OMCL;MI’ZJZMHbl, HAaAnNpaejleHHsvle Ha gbopmupoeaHue KomnenieHyuu

1 2
VK-1 + +
[TKA-2 + +

Onucanue nokasaresjieil 1 KpUTepUeB OLCHUBAHUS KOMIIETEHIIMI HA Pa3JIMUYHBIX ITanax
uX GopMHUPOBAHMSA, ONMCAHNE IIKAJ OLleHUBAHUS

DopMbl OLIECHUBAHUS
. IIpomeskyTouHast
Tekyuuii KOHTPOJIb
Kon aTTecTanus
IMoka3aTrenu (MHAUKATOPHI)
KOMIIeTeH ! . Kounrpoanb
YCTHBIA .
€CaMOCTOAITEILHOM 3auyer/aK3aMeH
ompoc
padoThl
VK-1 3HaTh OCHOBHEIC YHCIICHHBIC MeTOABI, | Bompocsr | 3amaunm 1-3 3K3aM€EH
IIpUMeHsIeMBbIC B (pH3HKeE. 1-5
YMeTh onpeneNaTh HeOOXOIUMBIC IS
pelieHus] KOHKPETHOM 3a1a4l METO]IbI
YUCJIEHHOTO MOJIEITMPOBAHMUSL.
[TIKA-2 3HaTh obnacTb npuMeHuMocTH | Bompocsl | 3anaum 4-6 SK3aMEH
pa3IMYHBIX YHWCIEHHBIX METOJIOB B 5-10
3aMadyax  (DU3UKK COTHEYHO-3EMHBIX
CBsI3€il. Ymets CaMOCTOSITENTLHO
OTIpe/ieNAT, HanbOoJiee  ajeKBaTHBIE
3aade METOJIBI YHUCIIEHHOTO
MOJICTTUPOBAHHS;

IIporpaMmma oeHMBaHHMS KOHTPOJHMPYEMOI KOMIIETEHIUH

Tema nau paszaen ®opmMHpYyeMbIii Ioxa3zarenn Kpurepnii HaumeHoBaHue
JUCIHHUILIMHDBI NMPU3HAK OlleHUBAHUSA oC
KOMIICTEeHIIUH TK ITA
Pa3nen 1. OcHOBBI YK-1 3HaHUE COBPEMEHHBIX Brnaneer CobecenioBaHne | 9K3aMeH
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pa3paboTku
BBICOKOIIPOU3BOAUTEIIBHBIX
BBIYHCIIUTEIBHBIX
KOMIUIEKCOB JIIS
MOZEIUPOBAHUS IUIa3MBI

TIOXO/IbI K pa3paboTke
BBICOKOTIPOM3BOANTENBHBIX
BBIYHMCITATEIbHBIX
MIPOTPaMMHBIX
KOMIIIEKCOB.

MarepuagioMm
paznena 1.

Pemenue 3amau

YMeHne caMoCTOSATEIBHO
pa3pabartbiBaTh
MIPOrpaMMHBIE KOMITJIEKCHI
JIUISL YHCIICHHOTO
MOJICTTUPOBAHUS
Pa3TNYHBIX (PU3UICCKUX
TIPOLIECCOB.

Bnagenne ocHoBHOM
TEPMHUHOJIOTHEN U
MOHATUMHBIM annapaToM
YHCJIICHHBIX METOJIOB;
HaBbIKaMU BU3yaJIU3aLI1
Pe3yJIbTaTOB YUCIEHHOTO
MOJETUPOBAHUS

[TIKA-2 CobecenoBanne

Pemenue 3amau

Bnangeer
MaTepuaIoM
pasnena 2.

3HaHue o61acTh
HpI/IMeHI/IMOCTI/I pa3n1/1qH1)1x
YHUCJICHHBIX METOA0B B
3aja4ax (U3NKH
COJTHEYHO-3EMHBIX CBS3CH.
YMeHHne caMOCTOSTEIIEHO
OIIPEACIATh HAaHOOoIIee
aJleKBaTHBIE 3a/1a4€ METOIBI
YHCIEHHOTO
MOJICITHPOBAHUSL.

Brnanenne HaBbIKaMu
aHa3a HHPOPMAIIUH 13
OCHOBHBIX
UH(OPMAIIOHHBIX
PECypCOB IO TEMaTHKE
HpOBO}:[I/IMI)IX
HCCICI0BAHNI

Paszgen 2. Mertox yacTull B
sTuerKax

TeKlelaﬂ U IMIPOMEKYTOIHAA aTTECTAL U

Heas koHTpOJs - TONydeHHE WH(OpPMAIMKU O pe3yiabTaTax OOY4YeHUs M CTENeHU HX
COOTBETCTBUS pe3ybTaTaM OOYUECHHUS.

Texkymuii KOHTPOJIb
Texkymmii KOHTPOJb YCIEBAEMOCTH CTYAEHTa, T.€. MPOBEPKA YCBOCHHS Y4eOHOTO
MaTepualia, peryjasipHO OCYIIECTBISAECTCS HA MPOTSKEHUH ceMecTpa. TeKyluii KOHTPOJIb 3HAHUM
00yJaroInXCcsi OPraHu30BaH KaK YCTHBIN TPYIIIIOBOM OMPOC, MMCEMEHHBIE PaOOTHI.

OIIeHO‘leIe cpeacTBa 14 OUCHKH Telcymeﬁ YCnneBaeMoOCTH CTYACHTOB

Xapakrepucruka OC 1151 o0ecniedeHusl TEKYIero KOHTPOJIS 110 AUCHMILIMHE

HNHpexc u ypoBeHb

MUpYeMoii
Pa3zgen / Tema (bopmupyemo ocC Conep:xanue 3a1aHus
KOMIIETeHIIUH HJIN
JTeCKpPUNTOpa
Pasnen 1. OcHOBBI pa3paboTKu YK-1, UA.1, UA. 3 CobecenoBanue, CocraBuTh u 00CYIUTH Ha

BBICOKOIIPONU3BOAUTECIIbHBIX
BBIYUCIIUTCIIbHBIX KOMIIJICKCOB IJIsA

peuicHue 3aaa4 3aHATHHU HpOGJ’IeMHLIC

BOINPOCHI 1O HU3YYCHHOMY

12

OK3aMCH




MOACTHUPOBAHUS TJIa3MbI pa3aciy, peunThb 3agavy

Paznen 2. Metop yacTuIl B stueikax I[IKA-2, U4.2, U1. 3 CobecemoBanue, Huckyccusi, 00CyXIcHHE
pemeHne 3a1a4 MaTepuaa JISKITAH.
YcrHpId OTBET Ha

BOINIPOCHI TPENOAABATEIS.

3agaHus A TEKYIIero KOHTPOJIs
Bonpocsl 1151 codecenoBanust

Paznen 1

1. B uém oTiiMune ABHBIX U HESBHBIX CXEM?

2. C yeMm cBsi3aHa NPEAIOYTUTEIBHOCTD UCIIOJIB30BAHUS CUCTEM KOHTPOJIS BEPCUN ITPU
pa3paboTKe NPOrpaMMHBIX KOMIUIEKCOB

3. HazoBuTE OCHOBHBIE METO/IbI IPOBEPKU KOPPEKTHOCTH PaOOThI YMCIEHHBIX MOJIEIIEH.
4. Kakol pa3Mep 11ara HHTETpUPOBAHUS B METOJIE KBaIpaTyp HE0OX0AUMO BbIOpATh AJIs
MHTETPUPOBAHUS OCLUIUIMPYIOLIEH QYHKIIMU ¢ ieprogom 17

Pa3zmen 2

1. 3a cy€t yero nocTUraeTcss BTOPOM MOPSIOK TOYHOCTU IIPU UCIIOJIb30BAHUU METOa
KOHEUHBIX Pa3HOCTEil BO BpeMeHHOM obmactu (Mertox Mu)?

2. Kakue 6e3pa3MepHbIe eIUHUIIBI XapaKTePHBI sl ((U3UKH T11a3Mbl?

3. Kakyro Mozienb He00X0AUMO UCIIOIb30BATh JJIsl MCCIE0BAHUS ABYXIIOTOKOBOM
HeyCcTOWYMBOCTH B mazme: MI'J] wiu kunetnyeckyto? [louemy?

4. Kakoit Moien1 0CTaTOYHO JUIsl MOJIEIIMPOBAHUS OCHOBHBIX IPOLIECCOB (POPMUPOBAHUS
IUTAaHETApHOU CUCTEMBI U3 00J1aKa HEUTpabHOTO raza?

33)18‘11/1 JISl MPAKTHYIECCKUX 3aHATHH

Hanmcanne n komnuisiiust mporpamm Ha C++;

YuclieHHOe UHTErPUPOBAHNUE METOAOM KBaApaTyp;

PacnapannennBanue nporpaMM 4MCIEHHOTO UHTETPUPOBAHUS;

MopnenupoBanue JUHAMUKHA HEPEIATUBUCTCKON 3apsKEHHOU YaCTHUILBI C

ONpeeNEHHON Ha4aJIbHOM YHEPTUEN BO BHEIIHEM AJIEKTPOMATHUTHOM I10JIE;

5. MHccnenoBats npeiid 3apsykeHHON YaCTHIIBI B CKPEIIEHHBIX AIEKTPHUECKOM U
MarHuTHOM II0JIE;

6. Peann3oBaTh rpaJeHT MarHUTHOTO I10JIsl IEPIEHIUKYIISIPHO €r0 HAlPaBJICHUIO.
OneHuTh CKOPOCTh IPaJJUEHTHOrO Apeiida U CPaBHUTH C AaHATUTHUECKUM
pEe3yNbTaTOM.

7. Pemenue ypaBHeHHI MakcBesiia METO/IOM KOHEUHBIX Pa3HOCTEN BO BpEMEHHOM
o6nactu (Meton Mn);

8. Hamwmcanue nmporpamMMsl i1 MOAETHPOBAHHS MHOTOKOMITOHEHTHOM TITa3MbI

METOJIOM YacCTHI] B STYEHKaX.

NS

IIpomeskyTOUHAs aTTecTALMS

HpOMe)KYTO'-IHaH arréctanusa CTYACHTOB 110 JUCHUINIMHE OCYIICCTBIIACTCA

o

OKOHYAHHUIO JUCLUIUIMHBI, B BUJIE 9K3aMEHA B COOTBETCTBHM C I'pa)MKOM Y4eOHOro mpoiiecca.
B cnyuae Hanuuus ydeOHOM 3a0KEHHOCTH (TPOMYIIEHHBIX 3aHATUHN U (MJIM) HEBBIITOJHEHHBIX

SaﬂaHHﬁ), CTYACHT OTpa6aTLIBaCT MMPOMYIMICHHBIC 3aHATUSA U BBITIOJIHACT 3alaHUs.
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OuneHoYHBIE CpPeICTBA /15 NPOBEICHUs] POMEKYTOUYHOM aTTecTAlNU
Bonpocskl k 3k3aMeny

1. B 4uém oTiinuue SIBHBIX M HEABHBIX CXEM?

2. 3a cu€T 4ero JOCTUTaeTCsi BTOPOM MOPSAAOK TOYHOCTH MIPH UCTIOIB30BaHUH METO[a KOHEUHBIX
pasHocTel BO BpeMeHHO# obactu (meton Mn)?

3. C ueM cBsi3aHa MPEINOYTHTEIBHOCTD UCTIOIB30BAHUS CUCTEM KOHTPOJIS BEPCHI MTpH
pa3paboTKe MPOrpaMMHBIX KOMILIEKCOB.

HazoBute 0CHOBHBIE METOIBI MPOBEPKH KOPPEKTHOCTH PaOOTHI YUCICHHBIX MOJICIICH.
Kakum o6pazom Ha DBM peanuzyercs reHepalus CIy4aiHbIX yucen?
B uém paznuuns metonoB Jlarpanika u Diinepa npyu ONMCAaHUU CIUIOIHBIX cpea?

Kakue Ge3pazMepHble €IMHULIBI XapaKTePHBI sl PU3UKHU T1a3Mbl?

L N o 0 A~

Kakoii pazmep miara UHTErpUpOBaHUS B METOIE KBAAPATyp HEOOXOJUMO BBIOpATh IS
MHTETPUPOBAHUS OCUUIUIUPYIOLIEH GYHKIMH ¢ iepruogomM 17

9. B uém oTiinune BRIYUCIUTEIBHBIX CUCTEM C 00IIel U pasznensemMoi namsaTeio? Kakue
OMOIMOTEKH MapalIeIbHOTO MPOTPAMMHUPOBAHUS HEOOXOAMMO UCTIOIB30BATh AJISl KaXKA0H U3
HUX?

10. HazoBuTe OCHOBHBIE YpaBHCHUS THAPOTra30AMHAMUKU U I'PAHULBI UX IPUMCHUMOCTH.

11.  C yem cBs3aHO MOSIBIEHUE YUCICHHON Y€PEHKOBCKOW HEYCTOMYUBOCTH MIPH
ucnosap3oBanuu meroga Mn?

12. Ha uTo BriusieT mopsi0k crutaifHa, KOTOPBIM 3a1a€Tcst popMa MaKpo YacTHI] B METOJIE
YaCcTUIL B TUEHKaX?

13. Hasosute ocHoBHBIE ypaBHeHUs: MI '/l 1 rpaHuLBbI UX IPUMEHUMOCTH.

14, JIns kakux 3a7a4d npurogHa ogHoxuakoctHas MI'/[?

15. Kakue uncieHHble HEyCTOWYMBOCTH XapaKTEPHBI AJI1 METO/IA YaCTUL] B STYeHKax?

16. Kakoii Mozienn 1oCTaTo4HO /AJ1si MOJIETMPOBAHUS OCHOBHBIX MPOIIECCOB (POPMUPOBAHUS

IUIaHETapHON CHUCTEMBI U3 00J1aKa HEMTpaJbHOTO raza?

17. Kaxyro Moienb He0OX0IMMO HCTIONB30BaTh JIJIsI UCCIIEOBAHUS ABYXITOTOKOBOM
HeycTonuuBOoCcTH B 11azme: MI'J] win kunetnyeckyro? [louemy?

18. Kakue uncneHHbie MOZCIIN MOKHO UCITIOJIb30BATh IJIA UCCIICAOBAHUA TIPOLIECCOB
TCHCpallu COJIHCYHBIX PaJJUOBCIICCKOB, a KAKHE HeT? HO‘-IGMY?

19. BbIUUCIUTENEHYIO CETKY KaKOTO pa3Mepa HE0OX0IUMO HCIOIb30BaTh TPH

UCCJICIOBAaHUH TIPOIIECCOB CBSI3aHHBIX C IJIA3MEHHBIMU KOJICOAHUS B TIA3ME C TUIOTHOCTBIO 108
-3

cM ?

20. Bo03M0XHO 111 UKCIIEHHOE MOJIETUPOBaHUU 11es10M 3Be3/1bl? Ecnu na, To kak?
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Tunosble 3a1aHus K IK3aMeHY
1. Hanncatp mporpaMMy MOZEIUPYIOLIYIO IBUKEHUE 3apsHDKEHHOM HEPEIATUBUCTCKON YaCTHUIIBI.
2. Hanmcatb nporpaMmy MHTETPUPOBAHUS (PYHKIIMH JBYX EPEMEHHBIX.

3. HanncaTh nporpammy CIIOKeHHs! IByX BEKTOPOB ¢ ucrnoib3oBanueM openMP, MPI u CUDA.

OneHuBanue 00YYaIOIMIUXCS MPOUCXOTUT C HMCIOJIB30BAHHEM HOPMATHBHBIX OIICHOK Ha
9K3aMeHEe — 5 —OTJIMYHO, 4-XOpOI1I0, 3-yJIOBIETBOPUTEIHHO, 2 —HEYAOBIETBOPUTEIHHO.

OueHouHble cpeacTBa c)OPMHUPOBAHHOCTH KOMIIETEH U

HanmeHoBaHHe KOMIIETEHUUH MHZII/[K?ITO[)])I JOCTHIKCHUSA Ne 3aJaHud K

KOMIIeTeHI U 3aveTy (MM
3a/aHNeE)
YK-1. CrocobeH ocymecTBIATh KpuTHUecKuil aHamms | W]] 1. 3HaTh: OoCcHOBHBIE | Bompocel  ainst
NpoOJIEMHBIX ~CHUTyallHi Ha OCHOBE CHCTEMHOTO | HH(OPMAIMOHHBIE pecypcsl mo | sx3amena Ne 1-
MOAX0Ma, BEIpabaThIBATE CTPATETHIO ACHCTBHI TeMaTHKE TIPOBOJAMMBIX HccieoBanuii | 15
J%01¢ 1. YMmerb: ONpeneNaTh
HEeoOXO0UMBbIe JUIst peleHus
KOHKPETHOM 3a7a4u METO/IbI

YHCIICHHOTO MOJICITMPOBAHHMS
W/ 3. 3nare: o6iacTh NPUMEHUMOCTH
pas3iMYHbIX YHUCJICHHBIX METOJOB B

3agayax  (PU3MKH COJHEYHO-3EMHBIX

CBsI3EH.

ua 3. YMeTb: CaMOCTOSATEIHLHO

OlpefieIATh  HamOoliee  aJcKBaTHBIC

3amaqe METOJIBI YHCIICHHOTO

MO/JICITHPOBAHNS;
ITKA-2. CniocobeH mpoBOuTh Hay4Hble ucciemoBanus | M1 2. 3HaTh: OCHOBHBbIE | Borpocsr  miis
B oOnacti  (GU3MKH  COJIHEYHO-3E€MHBIX  CBs3eil, | HH(MOPMaIMOHHbIE pecypcsl mo | sx3ameHa  Ne
UCIIONIb3Ysl HEOOXOJHMMBbIE 3HaHHS TEOPETUUECKHX U | TeMaTHKe NPOBOJIUMBIX UccienoBanui | 16-20

9KCIIEPUMEHTAIIBHBIX Pa3/ieNioB (PU3UKH W/ 3. 3narb: o6nacth NPUMEHHIMOCTH

Pas3iMiIHbIX YHUCJICHHBIX MCETOJAOB B

3a7a4ax
CBsI3€.

(I)I/ISI/IKI/I COJIHCYHO-3€MHBIX

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Kputepuu Ikaja oneHUBaHUS
«OTJINIHO» «XOpO"IO» «yAOBJIETBOPUTEJIHHO» «HEYAOBJETBOPUTEJIBbHO»
Baagenmne CoboxHo Bmageer Penxo ucnonbs3yeT | He Biageet
crennaJabHOI BJIAJZICET TEPMUHOJIOTUEH, IIPY OTBETE TEPMUHBI, | TEPMUHOJIOIUEN 110
TePMHHOJIOTH el TEPMHUHOJIOT e JieNasi OIIUOKK; TIPH | TTOJAMEHSET OJHU | KypCy
u3 Pa3IMYHBIX | HEBEPHOM MOHSITHSI IPYTUMU, HE
pa3zenoB Kypca YHOTpeOJIiCHHH caMm | Bcernaa MOHUMAast
MOJXKET HX | pasHULBI
HCIPABUTH
Fayouna w moaHoTta | JleMOHCTpUpyeT Xopomo  Biageer | OTBedaer Toibko Ha | He Bianeer
3HAHUSA MpeKpacHoe BCEM KOHKPETHBI BONpPOC, | TEOPETUUECKUMU
TEOpPeTHYECKNX OCHOB | 3HAHHE NMpPEAMETa, | COIepKaHHEM, COEIMHSACT 3HAHMSA U3 | OCHOBAMH Kypca
Kypca COCIMHSA IpH | BUIUT pa3HBIX pasznenos
OTBETE 3HAHUS W3 | B3aHMMOCBS3H, Kypca TOJBKO TIpH
Pa3HbIX pa3fesioB, | MOKET  IIPOBECTU | HABOASIIUX
J00aBIIAs aHalu3 U T.1., HO HE | BOIpOCax
KOMMEHTapHUH, BCErJa JeJaeT 3TO | 3K3aMeHaTopa
MOSICHEHHUS, CaMOCTOSITEILHO
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000CHOBaHHMS 0e3 MTOMOIITH
9K3aMEeHATOpa
YMmenne OtBeyas Ha | Moxer momoOpats | C  Tpymom Moxer | He Moxer cooTHecTn
NPOMJLTIOCTPUPOBATh | BONIPOC,  MOJKET | COOTBETCTBYIOIINE | COOTHECTH TEOPHIO M | TEOPETHUYECKHE 3HAHHA U
TeopeTHYecKHii OBICTpO ¥ | IpUMEpHI W3 | MpaKTUIecKue MIPAKTHIECCKIE PUMEPHI
MaTepuaj 6e301mn609IHO HUMEIOIIUXCS B | IPUMEPEI u3
npuMepaMu MPOWIIIIOCTPUPOB | YIeOHBIX Y9eOHBIX
aThb OTBET | MaTepHanax MaTepHajIoB;
COOCTBEHHBIMHU MpUMEpPbl HE BCeraa
npUMepaMu MIPABUJIBHEIC
JuckypcuBHBIE JemoHcTpupyet [pucyrcTByroT C TpyaoMm | He MoxeT mnpuUMEeHHTH
yYMeHHs pa3InJHbIC HEKOTOphIe (DOPMBI | MIPUMEHSIOTCS (hOpMBI  MBICITHTEIBHOM
hopMeI MBICIUTENLHOM HEKOTOphIe  (DOPMBI | JCATEIBHOCTH:  aHAJM3,
MEBICIUTELHOM JIeATEILHOCTH: MBICIUTENLHOM CHHTE3, CpaBHECHUE,
JIeATEILHOCTH: aHanus, CHUHTE3, | JMeATEIbHOCTH: 00001IIeHHE U T. .
aHalM3, CHHTE3, | CpPaBHEHHE, aHajus, cunres, | OTcyTcTBYyeT
CpaBHEHHE, 00o0mmenne W T.O. | CpaBHEHHE, apryMeHTanus, JIOTHKa
0000mmenue u T.1. | Xopormas 0000mmenne W T.A. | TIPU OTBETE.
Bnaneer apryMeHTauus, Crnabas
apryMeHTanuei, 4ETKOCTb, apryMeHTanus,
TPaMOTHOM, JTAKOHUYHOCTh HapyIICHHAS JIOTHKa
JTAKOHUYHOM, OTBETOB. npu OTBETE,
JIOCTYITHOM U o1HOOOpa3HbIe
MOHSATHOH PeYbIo. GOpMBI  U3TIOKEHUS
MBICJICH.
OuneHouHbIE cpeIcTBa, 00ecneYnBalOLMe JUATHOCTUKY CGOPMHPOBAHHOCTH
KOMIIeTEHIIHI, 3asiBJICHHBIX B pa0o4eil nporpaMMe IMCUMILIHHBI (MO1YJIs1)
Pe3yabTar
JTHATHOCTHKH CoorBercrBHE / 3auer /
[oxa3zatenu Kpurepuu
copMHpPOBaHHOCTH HECOOTBETCTBHE | JIK3aMeH
KOMIIeTeH M i
ITonoxurenbHbIe MIOATOTOBKA K YCTHOMY Han IPaMOTHBII u | CooTBercTBHE Ok3aMeH
pe3yJabTaThl  YCTHOTO | MPOMEKYTOUHOMY pa3BEPHYTHI OTBET Ha
MIPOMEXYTOYHOTO KOHTPOJIIO, 3HAHUE BOMPOCHI IS [TOATOTOBKH
KOHTPOJISI OCHOBHEIX TEM o TEOPETHYCCKUM
JUCIMIUINHEL, BOTIpOCaM Kypca
yKa3aHHBIX B IPOrPaMMe He orBeTw)I MM OTBETHI
OLICHUBAHUS HETpaBWIEHO Ha Bompockl | HecooTBeTcTBUE
KOHTPOJIHUPYEMO JUIS  TOATOTOBKH IO
KOMIIETEHI[UH TEOPETUIECKUM BOTIPOCAM
Kypca
IlomoxurenpHbIE Pemenue npeioxeHHbIX IlonoxurenpHbIC CooTBeTCTBHE DK3aMeH
pe3yNmbTaThl pEIICHHUsS | MperoaBaTeNieM 3aJaHui, | pe3yJIbTaThl pereHus
3aIaHUI 3HAHWE OCHOBHBIX TEM 3a1aHUI
JICIMILIAHEI
He peuun unu | HecoorBercTtBue
HEIPABUILHO penmn
MPEUI0KECHHBIC 3aJaHusI
TTo0KHTENLHEBIE IToaroToBKa K 9K3aMEHy U TToaHOCTBIO packpbithl | COOTBETCTBHE DKx3ameH
pe3yJabTaThl PK3aMEHa | 3HAHHE K3aMCHAIIMOHHBIX | BCE BOIPOCHI, JaHBI BCE
BOIIPOCOB MIPaBUIIbHEIC
OTIpeIeIICHUS
He momHOCTBIO packpeIT | COOTBETCTBHE
OJIMH U3 BOTIPOCOB W (TLITH)
B  ONpENCICHUAX  ©CTh
HETOYHOCTH
He nosHOCTBIO packphiThl | HecooTBeTcTBHE
nBa Bompoca U (WIH)
OTIpe/ICNICHUS] HEBEPHBI

16



		2026-05-28T14:44:23+0800
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ УЧРЕЖДЕНИЕ НАУКИ ОРДЕНА ТРУДОВОГО КРАСНОГО ЗНАМЕНИ ИНСТИТУТ СОЛНЕЧНО-ЗЕМНОЙ ФИЗИКИ СИБИРСКОГО ОТДЕЛЕНИЯ РОССИЙСКОЙ АКАДЕМИИ НАУК




