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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)
OcHOBHOH 3amayeil Kypca sBIsieTcss O0ydeHUe CTYIEHTOB METOJaM MOCTPOCHHS U WCCIICTOBAHUS
MaTeMaThuueckue Mojenel pusnueckux sBICHUM, MpUYeM U3yueHUue MOJIEIN IPOBOJAUTCS METOIOM
YHCIIEHHOTO JKCIepMMEHTa C IOMOIIBI0 KOMIbloTepa. B pamkax 53Tol 3agaud  CTYIOEHTY
MpeyIaraeTcsi CaMOCTOSTENHLHO pa3paboTaTrh MPOrpaMMy, OMHCHIBAIONIYI0 MOJENb (HU3HUECKOTO
SIBIICHUSI, & 3aT€M [0 CHCTEME 33JlaHuil M3Y4YHTh caMo (u3mueckoe siBeHue. [lapameTpsl Moaenu
JIETKO M3MEHSIOTCS B NPOILECCe HU3YYEHHS M NPEICTABISIOTCS B HaIIIHOM Buae. Taxoe
UCCJIEIOBaHKE JOMOJIHSAET PEalIbHbII AKCIIEPUMEHT U MO3BOJIAET MOIYYUTh MOJHOE MPEACTaBICHUE
0 CcBOMCTBax (pu3mM4ecKkoro oObEKTa.
Leap Kypca — naTh CTyACHTaM IMPEACTABICHUE O COBPEMEHHBIX METOJaX OO0pabOTKu
uHOpPMALlUM W HUCCIENOBaHUS SBICHUM IMyTEM HUX YHCJICHHOTO MOJEIHPOBAHUS Ha
KOMITBIOTEpAax, ClIOCOOCTBOBATh PA3BUTHIO UX MHTEIIEKTYabHBIX, TBOPUECKHUX CIIOCOOHOCTEN
U KPUTHUYECKOTO MBINUICHUS B XOJE IPOBEICHUS WCCIICOBAHMNA, aHAJIM3a SIBJICHUU,
BOCHIPUSATHS U UHTEPIIPETANN HHPOPMAIUH.
Jl1is nocTHKEHUS TaHHOM 1eH ObLTH TOCTaBJICHbI 3a/1a4M
. OCBOUTH TMPHUEMBl U METOJAbl NPOrPAaMMHUPOBAHUS B OIEPAIMOHHBIX CHCTEMaXxX
Windows u Linux;
. W3YYHUTh OCHOBBI IIOCTPOSHUS YUCICHHON MOJIEeH (PU3UIECKOTO SBIICHHUS;

® OCBOMTD IIPUCMBbI UCCIICAOBAHUA (I)I/ISI/I‘IGCKI/IX SIBJICHUM Ha IMPpUMECPEC NX MOJCIIN.

1. MecTo nucuunymmusl (MoayJs) B ctpykrype OIIOII BO
Kypc BeruncnutenbHol Gu3nku Moyl «MHGOPMaTUKa» OTHOCUTCS K 00s13aTEIbHON YacTu
6noka b1. /lanHas aucuumuinHa rnpegHa3zHadeHa Juis CTYACHTOB BTOPOTO Kypca.
OnHUM U3 HamNpaBiICHUH MOJEPHU3AIMHM POCCUHCKOro 0Opa3oBaHUs SBISETCS WHTETpaLus
JUCLUIIJIMH MAaTE€MaTHYeCKOr0 M E€CTECTBEHHOHAy4YHOro Mukiaa. Kypc BBIUMCIMTENIBHON
(U3UKM COOTBETCTBYET ATOW KOHLEMIUH, T.K. IPH €r0 U3y4YEHUU HCHOJB3YIOTCS pa3feibl U
TEMBI CIEAYIOUIUX JUCIUILINH!
. OCHOBBI ~ (M3UKM (MEXaHUKa, MOJIEKYJIsIpHas (U3MKa U TEepPMOAMHAMUKA,
3JIEKTPOANHAMUKA, aTOMHAsI U siiepHas QU3MKa);
. BbICIIAsE MaTeMaTHKa (MaTeMaTHYeCKHil aHajiu3, aHaJuTU4ecKass TIeoMeTpus,
muddepeHaIbHoe U MHTErpajibHOE€ HCUYUCIEHHE, 3JEMEHTBhl BBIYMCIUTEIHHON

MaTCMAaTUKH, TCOPUS Bep0ﬂTHOCTCﬁ N MaTE€MaTHYCCKasA CTaTI/ICTI/IKa)



I11. TpeOoBaHusA K pe3yIbTaTaM OCBOCHHMS JMCIUIIIHHBI

Ob6ecneunBaemble kommereHIMU. Kypc «BoruncnurensHas ¢usuka (mpakTukym Ha OBM)y,

COTJIACHO TMOJIOXEHUSAM (heIepalibHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHapTa BBICIIETO
oOpa3oBaHMs MPH MOATOTOBKE OakaaBpa no HamnpasieHuio 03.03.02 dusnka, Mo3BoJIsSeT CTYACHTY
MPUOOPECTH CIIEAYIONINE KOMIIETCHIIUHU:
- Croco0eH MOHUMATh MPUHLHUIIBI PA0OTHI COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH U
MCIOJIB30BATh UX JUIs pelnenus 3aaad npodeccuonansroit nesrenproctu. (OITK-3).

Hucnunmuna «BeraucnurensHas ¢u3uka (mpaktukym Ha OBM)» mpencraBiser coboi

€CTECTBCHHOC IPOAOJIKEHUE KypCa I/IH(l)OpMaTI/IKI/I, HN3y4acMoOro CTyaCHTaMU B IIEPBOM CEMECTPE.

IlepedyeHb mIaHMpPyeMbIX Pe3y/JbTATOB 00yUYEeHHUS 10 JUCUMUILIMHE (MOXYJII0), COOTHECEHHBIX C
HHIUKATOPAMM JOCTHKEHUS] KOMIIEeTeHIM I

Komnerenuus HNuaukaropsl Pe3yabTaTsl 00yueHus
KOMIIeTeHLM i

OIIK-3 HJIK onk33 3Haer:
Hcnonp3yeT coBpeMeHHbIE YHCIICHHBIE MOJIENI (PU3NIECKUX SIBIICHHUH, TAKHX
UH(POPMaLIMOHHbIE KaK JIBJKEHUE B MOJISAX, IOCTPOSHUE CHIIOBBIX
TEXHOJIOTUH JIIs JIMHUM U SKBUIIOTEHIIMAJIbHBIX IIOBEPXHOCTEH,
VICCIIEJOBAHUS U JBUKEHHE CO CIIy4YallHBIMU CTOJKHOBEHUSIMU;
MOJIETTUPOBAHUS AITOPUTMBI U CXEMBbI pacyeTa ¢ UCIOJIb30BaHUEM
bu3nUecKux sIBICHUN U cpensl mporpammuposanus CT Builder
IIPOLIECCOB B cepe CBOoeH | YMmeeT:
npodeccuoHaIbHON pa3pabaTbIBaTh HEOOXOAUMOE AJISl IPOBEICHHUS
JeSTEIIbHOCTH AKCIIEPUMEHTA IIPOrpaMMHOE 0OecIIeYeHue, ¢

MOMOIIBIO0 KOTOPOTO NMPOBOJIUTH MCCIIEI0BAHNE
00beKTa Ha JTa0OPAaTOPHOM MAaKETE, T
yIpaBlieHUE SKCIIEPUMEHTOM, TTOyUYEeHUE U
00paboTka nHMOpMAIUU TPOU3BOISITCS
MOCPEJICTBOM KOMITBIOTEPA;
MPUBOJIUTH YpaBHEHUS PU3NUECKON MOJIETH K
0e3pazMepHOMY BHUY;
OCHUBATh TOYHOCTH BBIYUCIICHUS.

Baaneer:
HaBbIKaMU IMPUMCHCHUA KOMIIbIOTCPHBIX
TEXHOJIOTHI B HAYYHOM HCCIIEIOBAaHUU U
HpOI/ISBOILCTBeHHOﬁ ACATCIIBHOCTHU

IV. Conep:xkanue u CTPYKTYpa AMCHUILIMHBI (MOYJIsI)

O0BeM OUCIMILUIMHEI COCTABIIAET 4 3a4eTHBIX equHuIbl, 144 gaca,
B TOM unciie 123 yaca KOHTaKTHOU pabOTHI.
3aHATHUS IPOBOJAATCS TOJIBKO B OUYHOH (popMe 00ydeHus ¢ MPUMEHEHNEM JUCTAaHIIMOHHOTO KOHTPOJIS
camocTosITeNbHON paboThl cTyaeHToB yepe3 DUOC dakynbrera. IIEeKTPOHHON M TUCTAHIIMOHHON
dhopm o0yueHHs He peTyCMaTpUBaeTCs.
Ha npakTrueckyto nmoaroToBky oTBoAUTCS 20 ayTUTOPHBIX 4acOB (BO BPEMsI BHITIOJIHEHUS
MPAKTUYECKHX 3a1aHU).

dopma TPOMEKYTOUHON aTTECTAllMU: 3aYET.



4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pa3zgen qnucuuMminHbl/TeMa = Bunbi yueoHoii paéoThl, DopMBI TEKYLIEr0
n/H = & | BKJIIOYasi cAMOCTOSATEILHYI0 PafoTy 00yuarommxes, KOHTPOJIs
g E MPAKTHYECKYIO MOATOTOBKY H TPYI0€MKOCTh ycreBaeMoCTH;
@ § S (B yacax) ®opMa IPOMeKYTOUHOI
= S = g KonrakrHas padora npenoaapareiis ¢ aTTrecTaluu
5 ] = > s
o - £ e odyuyawmumMucs 3 (no cemecmpam)
= ° g8¢e = o
D o = 51 -] =
O S o =g
=] s o Jlexuuu Cemunapckue/ | Koncynb S <
: ° NpaKkTH4yeckue/ | TaUMU g :‘
= = JadopaTopHbIe z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. Yucnennoe modenuposarue 08UNCEHUU. 3 242 8 4 24 0,4 14 p
z CIICHUC 3aa4 Ha
2 | Pazoen 2. Mooenuposanue 6ekmopmwvix nonet 3 9,2 8 8 24 0,4 14 A
. OpOrpaMMHUPOBAHUE
3 | Pazden 3. Modenuposarue ciyuatiHbix npoyeccos. 3 | 583 4 4 16 0,3 12 porp p
3auér | 3 9 1 TectupoBanue
KCP 14
HToro yacos 144 | 20 16 64 1 41
4.1. IInaH BHeayAUTOPHOIi CAMOCTOSITEIbHOM PadoThI 00Y4YaIOLIMXCS N0 AUCHMILIUHE
CamocTosTenbHasi paboTa 00yJyaroumxcs V4ebHo-
OLeHouHOE METOJINYECKOe
CGMCCTp Hazsauue pasaeciia, TCMbI B o 6 CpOKI/I pr,I[OGMKOCTB CDENCTRO obecneueHue
HA CaMOCTOATCIBHOM PAOOTBL | o rerus (uac.) pea CaMOCTOATEILHOU
paboThI
3 Bce paznenst Pemienue 3a1aun Ha B teuenue 40 3amauu u Bcesa
NporpaMMHpOBaH1e cemecTpa YOPOKHEHHUS] | peKOMEHIyeMast
P
Bce pa3aeabl abota ¢ HGKL{I/\I'OHHBIM MaTeIZI/IaHOM K xonny IuTeparypa
3 1 y4eGHOM TUTEPATYPOIA. cemecTha 1
TToAroTOBKA K 3a4ETY P Tect
OO0t 00beM caMOCTOATEIHHOM PabOTHI MO JUCHUILTHHE (Yac) 21




4.3. Coaep:xanue y4eOHOro MaTepuaJia

CopaeprxaHue pa3iesioB U TEM AUCIUTUIMHBI

Pasznes 1. UncsieHHOE MOIeTMPOBAHNE IBUKEHHUI.

Tema 1. IlousaiTHE 0 YHCJICHHONH MOJEIHU.
[IpuBenenue ypaBHeHUs ABMKEHUA K Oe3pazmepHomy Buay. [lapamerpsl momoowus.

Tema 2. UnciieHHOe pelieHNe YPABHEHUH IBUKEHUS] MATePHATIbHOI TOYKH.
Aunroputmel Didniepa u Pynre — Kyrra.

Tema 3. MoaeanpoBaHue JUHEHHOT0 M HEJMHEIHOT0 MasiTHHKA.
dazoBasg TpaeKTOpUs. YCTOWYMBOCTH pemieHus. DUHUTHBIE W WHOUHHUTHBIC JBHKCHHUS.
Cemnaparpuca.

Tema 4. /IBu:keHre MATEPUATBbHON TOYKHU B IEHTPAJIBLHOM I10JI€.
[IpuTAruBaromuii 1 OTTAIKUBAIOIINN LIEHTPHI.

Tema 5. J/IBuskeHHE TOYEYHOT0 3aPsiia B OJHOPOAHBIX MOJISIX.
I[BI/I)KGHI/IG 3ap5111a MAarHuTHOM II0JIE, B CerHleHHBIX OI[HOpOIIHI)IX BHGKTpI/I‘-IeCKOM U MAarHuTHOM
MOJIAX.

Paznen 2. MoaeanpoBaHue BEKTOPHBIX IOJIEH.

Tema 6. [locTpoenne CHJIOBBIX JTUHHI.
CunoBble JUHUH DJIEKTPUYECKOTO IMOJSI Pa3HbIX MUCTOYHHKOB. CHIIOBBIE JIMHUM MarHUTHOTO

I10JI4.

Tema 7. IlocTpoeHne U30JMHUIA.
JInann paBHOTO MOTCHHOHAJMA JIA IOJA TOYCUHBIX 3apsaJ0B, PACIIOJIOKCHHBIX B OI[HOI71
mI0CKOCTH. CHIIOBbIE JIMHUM KakK MW30JIMHUM [OTOKAa JJs aKCHUAJIbHO-CUMMETPUYHBIX

HMCTOYHHUKOB ITOJIA.

Paznen 3. MoaeaupoBanue cjiydyaiHbIX IPOLECCOB.

Tema 8. Ciryuaiinblie yncia.

I'enepatop ciywaiiHpix uucen.  CiydaiiHble 4YHCla, paclpeneieHHble C PaBHOMEPHOM
IUIOTHOCTBIO BEPOSITHOCTU. AJITOPUTM IOJYYEHHs CIy4YallHBIX YHCEN, PACIPENEIEHHBIX C
HEPAaBHOMEPHO! INIOTHOCTBIO BEPOSITHOCTH.

Tema 9. Berunciaenne niomanei meronom Monre-Kapuio.

Tema 10. Cnyuaiinbie OJ1yKaaHus.
MopenupoBaHue cTOIKHOBeHHH. Onipenienenue JJIMHbBI CBOOOAHOTO Ipobera. MoaenupoBanue
JABMOKCHUA CO CTOJIKHOBCHUAMU.

4.3.1. llepeyeHb CeMHHAPCKUX, IPAKTHYECKUX 3aHATHI 1 J1a00pPATOPHBIX padoT

Ne paznena u HanmeHnoBaHMe ceMHUHAPOB, Tpynoe | Onenounsie | Popmupyem
n/n TEMBI MPAKTUYECKUX U JTA00PATOPHBIX MKOCTb cpencrTsa bie
TUCHUIIINHBI pabor (dacwr) KOMH&;ITGHHH
(MotyIist)
1 2 3 4 5 6
1 1 - . 8 MPaKT. ¥ TBOP.
OHSITHE O YHUCIICHHOH MOJIEITH 3ananus, cobec.
HpPakKT. U
) . g TBOD. OIIK3.3
YucrieHHOE pellieHUue ypaBHEHU 3aj1aHus,
JBIDKCHUS] MaTepUATIbHON TOYKH cobec.




MPaKT. U
3. 1 y g | IBoP:
MoaenupoBaHH€e JIMHEHHOTO U 3a7aHus,
HEJIMHEHHOTO MasiTHUKA cobec.
MPAaKT. U
4. 1 . g | IBOP
JIBr>keHNEe MaTepUaAIbHOW TOYKHU B 3aJJaHus,
I[EHTPAITBLHOM I10JIC cobec.
MPAaKT. U
5, 1 g | B
JIBI>KEHUE TOUEHHOTO 3apsiia B 3aJJaHus,
OJTHOPOIHBIX MOJISIX cobec.
MPAaKT. U
6. 2 6 | 2P
3aJlaHus,
ITocTpoeHne CHIIOBBIX JTMHHNA cobec.
MPAaKT. U
7 2 ITocTpoeHne nuHUN paBHOTO 6 TBOP.
MOTEHIMAJIA JUIS MOJISi TOYSYHBIX 3aJJaHus,
3apsJI0B cobec.
PaKT. U
8. 3 6 | PP
3aJjaHuA,
CryvaiiHble 4ncia cobec.
PaKT. U
9 3 } 6 TBOP.
Brraucnienue miomaaei MeToaoM 3aJjaHuA,
MonTe-Kapno cobec.

4.3.2. Illepedyenb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE U3y4YeHHe CTYJAeHTaMH B
pamkax camoctositeibHOi padoTsl (CPC)

Bung
Ne N Pexomennyemas | KommdectBo
Tema CaMOCTOSITEILHOMN 3amanne
HEJL. JauTepaTtypa 4acoB
paboThl
1. Bce TeMbl Pemenue 3amauu Ha Harmmcarts Besa 41
MPOrpPaMMHUPOBAHHUE | IPOTPAMMY pEeKOMeHTyemast
JTUTEepaTypa
2. [ToaroroBka k 3a4eTy 1

4.4. MeToanyeckne yKa3aHus 10 OPraHU3alHN CAMOCTOSITeIbHON PadoThl CTYIEHTOB

TpeOoBaHuUH,

cpeanu KOTOPBIX HCMAJIOBA)KHOC 3HAYCHHUC HUMCCT HAJIUYUC Y

K coBpemeHHOMY CIeIMaIUCTy OOIIECTBO MPEIBABISCT AOCTATOYHO IMUPOKUN TEPEUYCHb

BBIITYCKHUKOB

OIMPCACIICHHBIX CIIOCOOHOCTEH U YMCHUA CaMOCTOSATCIIBHO ,Z[O6LIBaTL 3HAHUA U3 PA3JIMYHBIX

HCTOYHHUKOB, CHUCTEMATU3HUPOBATH IMMOJTYYCHHYIO I/IH(i)OpMaHI/IIO, JaBaTb OLCHKY KOHerTHOfI

¢unaHcoBol cutyanuu. dopMupoBaHHEe TaKOro yMEHHs MPOMCXOAUT B TEUYEHHE BCEro MepHoja

o6yquI/151 qepe3 y4daCTHUC CTYACHTOB B TMPAKTHYCCKUX 3aHATUAX, BBINIOJIHCHUC KOHTPOJIBHBIX
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3aJlaHul, HAMHCaHWe KYPCOBBIX W BBINYCKHBIX KBATH(PHUKAIMOHHBIX paboT. Ilpu sTOM
CaMOCTOsITeNIbHAs Pad0Ta CTYIEHTOB UTPAET PEIIAIOIIYIO0 POJIb B XOJI€ BCET0 Y4eOHOTO mpoIiiecca.
CamocrosTenbHas paboTa peau3yercs:

1) HemnocpeacTBEHHO B MPOIIECCE ayAUTOPHBIX MPH BHITOJHEHUH JTa00PaTOPHBIX padoT.

2) B koHTaKTe ¢ mpenojaBareieM BHE paMOK PAaCIIMCaHUs - Ha KOHCYJIBTAIMSIX 10 y4eOHbIM
BOIIPOCaM, B X0JI¢ TBOPYECKUX KOHTAKTOB, IPH JIMKBUAAINN 33J0JKCHHOCTEH, IPU
BBINOJIHEHUH WHAMBHUya bHBIX 33JJaHUN U T.JI.

3) B 6ubanoTeke, qoMa, B OOMIEKUTHH, Ha Kadeape MPHU BHIIOJHEHUH CTYIECHTOM YY€OHBIX U
TBOPYECKHUX 3a/1a4.

['panuIel MEX Ty 3TUMU BUJAMH pa0OT JOCTATOYHO PA3MBITHI, & CAMH BHUJIBI
CaMOCTOSITEIILHOW pabOThI IIepeceKkaroTcs. Takum 00pa3oM, CaMOCTOSTEIILHON paboTa CTYICHTOB

MOJKET OBITH KaK B ayJAUTOPUH, TAK 1 BHEC €C.

4.5. [lpumepHasi TeMATHKA KYPCOBBIX padoT (MpoeKTOB) (IpY HAJTUYHM)

KypcoBbie paboThl HE IPETyCMOTPEHBI.



V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbi

1)

2)

3)

4)

OCHOBHAs TUMepamypa

Kpacos, B. U. KomnbsrotepHoe MoenupoBanue (PU3MIEeCKUX MPOIECCOB [ DIMEKTPOHHBIN
pecype] : yue6. mocooue / B. . Kpacos. - DBK. - Upkyrck : U3a-Bo UT'Y, 2014. - Pexum
nocryna: OU3 "bubnuorex". - Heorpanuy. qocrym. - ISBN 978-5-9624-1066-1

AmMocoB, A. A. BeruucnurensHbie MeTOBI [DnekTpoHHbIN pecype] / A. A. Amocos, H. B.
Komuenosa, FO. A. JlyOunckuii. - Mocksa : Jlans", 2014. - 672 c. : un. ; 21 cMm. - (YueOHUKH
s By3oB. CrienmanibHasi auTeparypa). - Pexxum nocryma: ObC "UznatenscTBo "Jlanp". -
Heorpanuu. gocrym. - IlpenmMeTHbIii ykasaTens: ¢. 655-666. - bubmuorp.: ¢. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

Kpacos, B. 1. Ilpaktudeckoe nporpammupoBanue [Tekcr] : yue0. mocobue / B. U. Kpacos,
A. A. Ilepesanos ; pei.: A. I'. Uenckuii, B. b. MIBanoB ; Upkytckuii roc. yu-t, ®us. dax. -
Upkytck : M3g-so UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : VK
681.3.06(075.8) . — (66 3k3.)

O0ONOJHUMENbHAS TUMmepamypa

I'ynn, X. KomneiotepHoe MmoaenupoBanue B pusuke [ Teker] : [B 24.]/ 'ynn, Xapsu; [lepeBog
c aurit. A.H.ITomomosa, B.A.ITangenxko. - M. : Mup. U.2. - 1990. - 399 c. : ui. ; 22cm. - ISBN
5030015922 bubmnmorp.B kouiie rias.-IlepeBoa uza.:An introduction to computer simulation
methods applications to physical systems/Harvey Gould,Jan Tobochnik (Reading,Mas.etc.).
YK 53:681.3 — (2 3x3.)

NBano, B.b. KowmmbioTepHoe wmoxaenupoBanue u mporpammupoBaHue [Tekcr]
yueb.nocodue / B.b. UBanoB; M-Bo obpazoBanus PO. - Upkyrck : U3n-so UT'Y.

Y.1 : OcHoBBI KOMITBIOTEpHOT0 MojenupoBanus. - 2003. - 91 c. - bubnuorp.: ¢.91. — (33 7k3.)
Y.2 : A3sik mporpammupoBanus CU. - 2003. - 68 c. - bubnuorp.: c. 68. — (50 3k3.)

Y.3 : UactpymenTanbHble cpencTBa MmoaenupoBanus. - 2003. - 143 c. — (50 ok3.)

Kynun, C.E. Bpruucnurtensnas ¢usuka [Texct| / C.E. Kynun ; IlepeBonm ¢ aHru.
A Jl.bapkanosa, A.H.fIBoxuna; Ilox pen.A.H.MarseeBa. - M. : Mup, 1992. - 518 c. ; 22¢m. -
ISBN 5030021248 bubauorp.:c.514-516.- ITepeBox u3a..Computational physics / Steven E.
Koonin (Redwood City, Calif.etc.). YAK 53:519.6 — (2 3x3.)

bynasun, JI.LA. KommnbloTepHoe MmonenupoBaHue ¢usnueckux cucreM [Teker] : [yue6.
nocobue | / JI. A. bynaBun, H. B. Beiropuunkwuii, H. . Jle6oBka. - JloaronpyaHslii :
Wurtennexr, 2011. - 349 ¢. : un. ; 21 cM. - bubnuorp. B koHiie rnas. - ISBN 978-5-91559-101-
0: YK 53:681.3.06(075.8) ( 12k3.)
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0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomok

1. Kpacos, B. U. KomnsiorepHoe moaenupoBanue Gu3nuecKux NporeccoB [ DIeKTPOHHBIN
pecype] : yue6. mocodue / B. . Kpacos. - DBK. - Upkyrck : U3a-8o UT'Y, 2014. -
Pexxum noctymna: U3 "bubmmorex". - Heorpanuy. noctym. - ISBN 978-5-9624-1066-1

2. Kpacos, B. U. Ilpaktnueckoe nporpammupoBanue [Tekcr] : y4e6. mocobue / B. .
Kpacos, A. A. IlepeBaiios ; peu.: A. I'. YUenckuii, B. b. IBanos ; Upkyrckuii roc. yH-T,
®us. dak. - Upkyrek : Uzn-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 :
YK 681.3.06(075.8) . — (66 5k3.)

3. B cucreme o6paszoBarensHoro moptraga MIY  (http://educa.isu.ru/) pasmereHs

MCTOANYCCKUC MATCPpHAJIbl U 3aJaHH 110 JAHHOMY KYpPCY

2) baszwi aClHHblx, MquOpMLlLﬂlOHHO-CI’lpGGOHHble U nouckKoeble cucniembul

-« DY3 «bubmmotex» https://isu.bibliotech.ru/
-+ DBC «Jlanby http://e.lanbook.com/

-« D3BC «Pykont» http://rucont.ru

-+ DBC «Aiibykcey http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe O0ecreyeHne JUCHUILTUHBI (MO1YJIs1)

6.1. YueOHO-1a00paTOpPHOE 000PyI0BAHUE!

[TpuMeHSTH OTy4YeHHBIC 3HAHUS HA MPAKTHKE CTYACHTHI MOTYT B CIIEIIHAIEHOM JIUCTUICHHOM
KJIaCCE€ C COBPEMEHHOM BBIYMCIUTENIBHON TEXHUKOM W COOTBETCTBYIOLIUM IPOTPaMMHBIM
obecrieyenueM. B kiacce mmeer 14 craumonapubsix koMmmbioTepoB (Intel Atom CPU D2500) c
Monutopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-WR542G,
mapmpytuzarop DES-1005D. KoMmbroTepbl UMEIOT IOCTYI K JIOKaJbHOW CETH YHHUBEPCUTETA U
BbIxoJ B MHTepHeT. CTyA€HThI MOTYT CaMOCTOSITENIBHO 3aKPEIUIATh MOJTYYEHHBIH MaTepuall B ATHX
Kjaccax. Ha 3aHATHSIX MOTYT MCIIOJIb30BaThCs MYJIbTUMEAUNHHBIE CPEJICTBA. IEPEHOCHOM MPOEKTOP
(CASIO XJ-A241), crarmonapuslii HacTeHHbIH KkpaH (Classic Solution, 244x244), HoytOoyk Lenovo
B590. Kpome Toro, Ha pakynpTeTe MEeTCsi KOMITBIOTEPU3UPOBAaHHAS AyUTOPHS, TpEeTHA3HAUCHHAS

JUISL CAaMOCTOSITEIbHON pabOTHI.

6.2. IIporpamMHoe obecnievyeHue:
Ha kaxxnom xommberotepe yeranosiaers OC Linux (Ubuntu 14.04.2 LTS) u cieayromue

nporpammMHubie akeTsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla, Gnuplot, Evince
3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBieHHOE mporpaMmMHoe obecriedenue Freeware. merotces

CITMCKH 3a)IaHHﬁ N METOANYECCKOC PYKOBOJCTBO B DJICKTPOHHOM U IICYATHOM BUC.


http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/

11
Kpome Toro, Ha Tex ’k€ KOMIIBIOTEpaX B KayeCTBE BTOPOM OINEPALIMOHHOW CHCTEMBI

ycranoBneHa Microsoft Windows 7 Professional (mo mporpamme Microsoft DreamSpark st
yueOHBIX 3aBe/IeHU, OeccpouHo) U mporpammubiii maker RAD Studio. IMeroTcs crincku 3aganuii u

MCTOANYECCKOE PYKOBOACTBO B 3JICKTPOHHOM M II€YATHOM BHUEC.

6.3. Texuuuyeckue U 3J1eKTPOHHBIE CPeACTBA:
OCHOBHbBIE TEXHUUECKHUE U HJIEKTPOHHBIE CPEJICTBA [IEPEUHCIICHBI BbIIIE, B 11.6.1.

Bo BpeMi 3aHATHH (I/I Ha J'ICKI_[I/IHX) JJIs1 TIOSICHCHU S ITOCTABJICHHBIX B ITPAKTHYCCKUX pa60TaX
3aHaHHfI CTYACHTaM JACMOHCTPUPYIOTCA Ha 3KpaHC C IMOMOIIBIO ITPOCKTOpa AOIIOJHUTEIBHBIC H

BCIIOMOTaTeIbHbIE MaTepHalibl (IPE3EHTALUN, TUIIMYHBIE IPUMEPHI)

V1l. O6pa3oBaTesibHbIE TEXHOJIOTUH

N3yuenne kypca «BbluuciurensHas ¢usnka (mpaktukym Ha OBM)» uger B 1uiaHe
HAKOIUTEJIbHOM CUCTEMBI, T.€. COJIepKaTeNbHas YacTh KaXA0r0 pasjiena, Kak IpaBuilo, 3aBepIIaeTCs
ormpocoM. CTylIeHT B TEUYEHHME CEMecTpa JOJUKEH BBINOJHUTh OIpPENeIEHHOE KOJIUYECTBO
IpakTUYecKux 3agaHuid. KoHTposib caMocToATeNnbHOM pPabOThl OCYHIECTBISETCA NPH IPOBEpPKE
CO3/IaHHOM CTYJEHTOM KOMITBIOTEPHOU MpOrpaMMbl UM MOJIEIH U3 CIIUCKA CeMecmposblX 3a0anuii
10 TEME COOTBETCTBYIOIIETO pa3zaena. [IpernomaBaTens oneHBaeT paboOTOCIOCOOHOCTH TPOTPAMMBI,
e€ 3aBepUIEHHOCTh, TMOKOCTb, YHUBEPCAIBHOCTh U PALMOHAIBHOCTb. B 3aBUCHUMOCTH OT CTENEHH
YCIIEBAEMOCTH CTYAECHTAa U HENOYETOB NPOrpaMMBbl, AAE€TCA JONOIHMUTENbHOE 3anaHue. Mrorosas

OIICHKA — 3a4éT/HEe3aYeT.

VIll. OueHounblie MaTepuaibl AJs TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOI aTTeCTAlNU
®onp onieHouHbIX cpenacTB (POC) npencraBieH B MPUITOKESHHIH.
11.1. OnieHOUHBIE CpEICTBA JJIS1 BXOJIHOT'O KOHTPOJIS
BxoaH0i1 KOHTPOJIb HE OCYILIECTBIISAETCA.

8.1.2. OueHOYHbIE CPEACTBA TEKYLIETO KOHTPOJISA

IIpuMepHBIi CIIMCOK BOIPOCOB /I TEKYIIErO0 KOHTPOJIS:

1. Yewm onpenensercs TOUHOCTb anroputMa Jitnepa? Kak MOXKXHO €€ MOBBICUTDH?

2. Kakoii B nMeeT perieHne ypaBHEeHUs IBUKESHUS JIMHEHHOTO OCIIILIsTOpa?

3. UeM OTIMYAIOTCS pEIICHUs] YpaBHEHUS JBW)KEHUS HEITMHEWHOTO MasTHUKA MPH MaJIbIX
OTKJIOHEHUSIX OT MOJIOKEHHSI paBHOBECHS U BOJIM3U CemapaTpuchl?

4. Yto Takoe MHPUHUTHOE JIBUKEHUE?

5. Kakoii TpaekTOpHH COOTBETCTBYET MH(PUHUTHOE IBUKEHUE B M10JIE LICHTPAIBHBIX CUII?

6. Kak Ha3pIBaeTCs JBM)KEHHUE 3apsHKEHHON YaCTHIIBI B HEOJHOPOIHOM MarHUTHOM IIOJIE U B
CKpEIIEHHBIX NOJIAX?

7. Urto Ha3bpIBaeTCs CUIOBOM JIMHUEN WIIH JTUHUEH 1oJis?

B kakux CJIydadX BO3MOXKHO IIEPECCUYCHNUEC CUTTOBBIX JTHHUN?
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9. Yro xapakTepusyeT KapTa CHJIOBBIX JTMHUNA?

10. Kak BbIOMparoTcs HaYaJIbHBIE TOYKHU JIJIS1 IOCTPOECHHUSI KapThl CUIIOBBIX JIMHUN MarHUTHOTO
MOJIsl KOJIbIla ¢ TOKOM?

11. Yro Takoe METOJ «IIBETHOTO KOJAUPOBAHUSIN?

12. Kakumu cBOMCTBaMH JOKHBI 00J1a/1aTh UCTOYHUKH TIOJIsI, YTOOBI MOKHO OBUIO CTPOUTH
KapTy CHJIOBBIX JIMHHUM KaK M30JIMHUN OTOKA BEKTOpa MoJisi?

13. Yto wHa3pIBaeTCs AUCKPETHOM CIydyallHOHW BEJIIMYMHON, HENPEPBIBHOW CIIy4aitHOM
BEITUYMHON?

14. Yro Takoe ctaHmapTHas ciydyaiiHas BeJIUYUHA?

15. TlpuBeauTe anropuT™ reHEpaTOpa CIyIalHBIX YHCEI?

16. Yro Takoe pas3pIrpblBaHHE CIYIaHON BEJTUYUHBI?

17. Ot gero 3aBucUT TOYHOCTH MeTO1a MoHTe-Kpasia BbIYMCIeHUS TUIOIIA AU IPOU3BOIBHON
dopMmbI?

18. 8.1.3. OueHouHbIe CpPeCTBA AJISL IPOMEKYTOUYHOM aTTECTAllUU

Marepuans! Uil IPOBEAEHUS TEKYLIEro U IPOMEKYTOUYHOIO KOHTPOJISL 3HAHUM CTYJIEHTOB:

No KomnereHiuu,
H\;T Bua xontpons KonTponupyemsie Tembl (pa3aeis) KOMIIOHEHTBI KOTOPBIX
KOHTPOJUPYIOTCSA
CobecenoBanue Mmpu Bce Tembr
1. 3aIlMTe TOTOBOM OIIK-3
MIPOTPaMMBI
2. Ompoc Bce pa3znenbl OIIK-3
3. [ToxroroBka k 3auery Bce paznenst OIIK-3

Kaxmoe 3amanue npeamnonaraetT HalmMcaHue CTYJCHTOM mporpammsel B cpeae C++ Builder na
3aJJaHHYIO TEMY, OTJIajIKa U 3ammra ee. [Ipn HeoOX0MMOCTH MPOBECTH UCCIIEJOBAHUE MTOTYYEHHON
MOJIETIM TYTEM H3MEHEHMsI MapaMeTpoB 3a/ladyd. 3a BHIIOJHEHHWE 3a/aHusl CTYAEHT IMO0JIy4yaeT
OIIpEJIeJIEHHOE KOJIMUYecTBO OayioB. OJHOTHUIHBIE 3a7aHus cOOpaHbl B pasfeinsl. /g momydeHus
3a4yeTa B CEMECTpe HEOOXOAMMO BBIIOJHHUTH XOTs Obl 110 OJHOMY 33/IaHUI0 U3 KaXKJOr0 paszjena.

Tekcr 3ananuii NpUBENEH HUKE.

|. Kosebanus
1 Hamucars nporpamMmy, MOAEIUPYIOUIYIO ABM)KEHHE TMHEHHOTO MasiTHUKA C 3aTyXaHUEM.
Ha pabodem okHe nporpaMmsbl H300pa3uthb rpaduku Tpackropun X(t), GpazoBoit Tpaekropun
V(X), nonuoii sueprun E(t). MccnenoBath qBIKEHHS C pa3HBIMUA HAYaIbHBIMU YCIOBHAMHU. (2
Oaia).
JIONOJTHUTE IPOTpaMMy M300pakeHUEM JIBUIKYILETOCs MassTHUKA B PEXKUME aHUMAIHH (1
Oamn).
2  TlocTpouTh KOMITBIOTEPHYIO MOJIEIh BEIHYX/IEHHBIX KOJIeOaHHIA TMHEHHOTO MasTHUKA C

3aryxanueM. [loctpouTs pe3oHaHcHYIO KpuByto (3 Oaima).
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3  Hamucats nporpammy, MOAETHPYIOUIYIO JIBH)KEHUE HETMHEHHOTO MasiTHUKA C 3aTyXaHUEM.

Ha pabodem okHe nporpaMmsl n300pa3uthb rpaduku Tpackropun X(t), GpazoBoit TpaekTopun
V(X), monnoit sHeprun E(t). MccienoBats aBrKeHHs BOIM3H cemapaTpuchl (2 6aia).
JIOTIOJTHUTE TPOrpaMMy U300paKEHUEM JIBIIKYILETOCs MasiTHUKA B PEKUME aHUMAIIUU (1
Oaiw).
Il. Tpaekropuu
4. Hamucats nporpaMmy BBIYHCIICHUS TPACKTOPUH 3apsia, IBUXKYIIETOCS B CKPEIIEHHBIX
OJTHOPOJIHBIX AIEKTPUYECKOM U MAarHUTHOM NOJsIX. MccnenoBarh qBUKEHHS IPU Pa3HbBIX
HaYalbHBIX yCIOBHSX (2 Oarna).
5. Hamucath mporpamMmy BBIUMCICHHS TPACKTOPUU 3apsi/ia, IBIKYIIETOCS B HEOTHOPOIHOM
MarHMTHOM ToJe. 3aKOH U3MEHEHHsI MOJIsI B IPOCTPAHCTBE 3a/1aeTcs MpernoaaBaresem (2 6anna).
I1l. Cnygaitable mporeccsl

6. Haiitu mmomanp kpyra no merony Monre-Kapio, mpoBepsisi nonaganue BHyTpb Kpyra
ITyTEM HCIIOJIb30BaHMsI YPAaBHEHHS OKPYKHOCTH. MccnenoBaTs 3aBUCIMOCTh TOYHOCTH
ompeeeHus TIoMaau oT yucia ucnblitanui ("Beictpenos") (1 6amn).
7. HaiiTu niomaas paBHOCTOPOHHETO TPEyroibHUKA 10 MeToy MonTte-Kapio, mpoBepsis
MoTaJiaHie BHYTPb TPEYroJbHUKA IyTEM aHajn3a nBeta Gurypsl. McciaenoBarb 3aBUCUMOCTh
TOYHOCTH OMpPEACNICHUS IIOMAIM OT uncia ucneiranuii ("Beictpenon') (1 Gam).
8. 3anmaya o HakoIIeHUU «3epHay. MccienoBarh npoiiecc HaKOIUICHUS 3epHa Ha HEKOTOPOi
nuHUM +1>x>-1, cumTasi, 4TO IVIOTHOCTh BEPOATHOCTH P(X) MOMaAaHUs OTAETHLHOTO 3epHA Ha 3Ty
JIMHHIO 3aBHCHUT OT X CIIEIYIOIIUM 00pa3oM:
npu 0>x>-1 p(X)=1+Xx,
mpu 1>x>0 p(x)=1-X,
npu ‘X‘ >1 p(x)=0.

N3o0paxkaTs ynapime 3epHa Kpy»KKaMmu (P COOTBETCTBYIOMIMX 3HaUeHusX "x") (3 Gamia).

IV. TpaekTopuu 4acTHI] IPU HATUYUU CTOJKHOBEHHI

9. BpruucouTh ¥ U300pa3UTh TPACKTOPHUIO YACTHUIIBI IPU HATUYUH CIYyYalHBIX CTOJIKHOBEHUH,
MPUBOIANINX K N3MEHEHHUIO HAIIPABIICHUS ABM)KCHUS YaCTUIIBI HA IPOU3BOJIBHBIN yrol (B
untepBaie ot 0 10 271) 6e3 u3MeHEeHHsI MOYJIsE CKOPOCTH. CHUIIOBBIE TTOJIST OTCYTCTBYIOT.
Cpennsist nmrHa ipoOera pasHa L. [IpocienuTs n3MeHeHe BO BPEMEHH CMEIICHHS YaCTHIIBI OT
HAYaJIbHOW TOYKH, ITOCTPOHB rpapuK 3aBUCHMOCTH CMEIICHHSI KaK (DYHKITUU OT TPOIIIE/IIIETO
BpeMeHH (2 Oarra).

10. Ha ogHOpOaHYIO0 6€CKOHEUHYIO TUTACTUHKY TONIMHON d  B10JIb OcH X Ma/IaeT MOTOK

HCI‘;ITPOHOB. HpI/I CTOJIKHOBCHHUHU C aTOMOM BCHICCTBA C BEPOATHOCTBHIO Rl HCI>'ITp0H

norJjiomacTtcsa, a € BCPOATHOCTBIO PZ :1— H YIIpyro pacCceuBacTCid, NpUICM BCC
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HaIpaBJICHUs ABM)KEHUS HEUTPOHA MOCJIE pacCesiHUsl paBHOBEPOSTHBI. CpenHsas JUIMHA

cBoboaHoro npodera pasHa L. IIpomonenupoBaB Tpacktopun ABmxeHuss N =100 HEHTpOHOB,

OIpE€aAcCInuThb, CKOJIBKO HeﬁTpOHOB Nl IO IOTHUJIOCH B INIACTHUHKEC, CKOJIBKO HeﬁTPOHOB NZ
OTPa3nuJIOCh OT INIACTUHKH U CKOJIBKO HCﬁTpOHOB N3 MpoHJIO CKBO3b IIJIIACTUHKY. Menss

otHomenue L/d ot 0,1 mo 10, BBIICHHTB €ro BIMSHHE HA 3HAUCHHS Nl, N2 , N3.

Yxka3zanmne: Cuutars , 4To och X NEPIEHAUKYISPHA K IIJJACTUHKE, & ABM)KEHUE M pAcCEsTHUE
HEUTPOHOB MpoucXoaiaT B miiockocTsax XOY. Ecnu noBepXHOCTh, HA KOTOPYIO MagaroT
HEHUTPOHBI , PACHONOXKUTH Mpu  X= (), a BTOPYIO MOBEPXHOCTH MU X=d, TO yCIOBHEM
npoxoxaeHus oyzaer x>d , a ycnoBuem otpakenus - x<0 (3 Gamna).
11. BelyucauTh U H300pa3uTh TPACKTOPHIO JBIXKEHUS 3apsSHKEHHOM YacTUIBI B OJHOPOIHOM
MarHMTHOM T10JIC TIPH HAJIMYWHU CTOJIKHOBEHUH (3 Oaya).

V. BektopHble mois
12. HapwucoBaTh KapTy CHJIOBBIX JHHUN M SKBUITOTEHIIMAJICH OIS TOYEYHOTO 3aps/a,
pacrnosioxeHHoro B Touke x=0, y=0 (1 6amn).
13. HapucoBaTb KapTy CHJIOBBIX JIMHUN U SKBUIIOTECHIIUAJIEH MOJIA JIBYX OJUHAKOBBIX
Pa3HOMMEHHBIX 3aps0B (2 Oama).
14. HapucoBaTb KapTy CHJIOBBIX JIMHUI NOJIS1 IPOU3BOJIBHOIO YHCIIA 3aPsi10B, PACTIONOKEHHBIX
B IJTOCKOCTH 3KpaHa Cliy4ailHbIM 00pa3om (3 Oana).
15. M3006pa3uth pacnpeaenaeHre NOTEHIIMaNa MPOM3BOJILHOIO YHCIIA 3apsi/I0B, PACIIOIOKEHHBIX
B IJIOCKOCTH KpaHa (KCIOIb30BaTh IIBETOBOE KOJMPOBAHNE PA3NIUYHBIX 3HAUEHUN TTOTEHIIMANA)

(3 6amna).

IIpuMepHBIN COMCOK BOIPOCOB K 3a4YETY

— Auroputmsl Diinepa u Pynre — Kyrra.

— ®a3oBas TpaekTOpHs. Y CTOWYMBOCTH pelleHns. PUHUTHbIE U MHQUHUTHBIE IBUKEHMUS.
Cemnaparpuca.

— IlpuTAruBaromuii ¥ OTTAIKUBAIOIINN [IEHTPHI.

— JIBWKeHue 3apsia B MAarHUTHOM I10JI€, B CKPELEHHBIX OJHOPOJIHBIX 3JIEKTPUUYECKOM U
MarHUTHOM IOJISIX.

— CusoBble JIMHUM 3JIEKTPUYECKOTO TMOJS Pa3HbIX HCTOYHMKOB. CHIIOBbIE JUHUU
MarHUTHOTO TOJIS.

— JIuHuM paBHOro MOTEHIMANIA JUIsl TOJSl TOUEYHBIX 3aps/iOB, PACIIONOKEHHBIX B OJHOMN
10cKOCTH. CHIIOBBIE JIMHUM KaK HM30JMHMM IOTOKA ISl aKCHAJIbHO-CUMMETPHYHBIX

HCTOYHUKOB ITOJIA.
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— T'eneparop ciydaiiHbix uncen. CilydaliHble 4MCla, PacHpeesIEHHbIE C PaBHOMEPHOU

MJIOTHOCTBIO BEPOATHOCTU. AJITOPUTM MOJYUYEHUS CITyYalHbIX YHUCEIL.
— Breruncnenue mnomaaeit merogqom Monte-Kapio.

— MopaenupoBanue cTokHOBeHHH. OnpeneneHne IMHBI CBOOOAHOTO Mmpooera.

Pa3pabGoTumnkmu:
e
Pjlpe JIOLIEHT, K.().-M.H. B.I., Kpacos
4
(noonucw) (3anumaemas OOJIAHCHOCMb) (unuyuanvl, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusMu PI'OC BO mo HampaBieHUro
noarotroBku 03.03.02 dusuka.

[IporpamMma paccMoTpeHa Ha 3acenanuu kadenpsl o0uieit u kocmMudeckoi dhuszuku UT'Y
«_29 » _asrycra 2021r.

[Tporoxon Ne _1 | 3aB. kadenpoii @- B.JI. ITanepHsiii

Hacrosimasi mporpamMma He MoO:KeT OBbITh BOCHPOU3BeleHA HHU B Kakoil ¢opme 0e3

NpeABAPUTEJIBHOI0 NMCbMEHHOI'0 paspeicHus Raq)enpbl-pzwpaﬁqunKa nporpaMmmal.



