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|. Hean u 3a1a4u AUCUMILTHHBI (MOYJIA)
OcHOBHOM 3a/ayeii Kypca sSBisieTcss 00ydeHHe CTYJICHTOB METOJIaM ITOCTPOCHMS W HCCIICIOBaHUS
MaTeMaTHYECKUe Mojiesiel (PU3NYCCKHUX SBJICHUMN, IPUYEM U3yUYEHUE MOJICIU POBOIUTCS METOIOM
YHCJACHHOTO JKCIIEPUMEHTa C TIOMOIIBI0 KOMIbIOTEpa. B pamkax 3Toil 3agadd CTYACHTY
MpeJyIaraeTcsi CaMOCTOATEILHO pa3padoTaTh MPOrpaMMy, OMHCHIBAIOIIYI0 MOJCIb (DU3UYECKOTO
SIBJICHUS, a 3aT€M I10 CHCTEeME 3aJIaHui M3Y4YUTh caMo (hu3udeckoe siBieHUe. [lapameTpbl Moenu
JICTKO HW3MEHSIOTCS B TMPOIECCE HU3YUCHHS M TPEJACTABIAIOTCS B HAMIAIHOM BHAe. Takoe
HCCIICIOBAHKE JIOTIOHSICT PeabHbINA AKCIICPUMEHT M TIO3BOJISIET MOJIYYUTh MOJIHOE MPEICTaBICHHE
0 CBOMCTBaX (PU3UUYECKOTO OOBEKTA.
Lear kypca — naTh CTyIEHTaM IMPEICTaBICHHUE O COBPEMEHHBIX MeETOAax 00pabOTKH
uHbOpMAIIMM W WCCICIOBAHUSA SBJICHUH IIyTEM HX YHCIEHHOTO MOJCIMPOBAHHUS Ha
KOMIIbIOTEpaX, CIIOCOOCTBOBATh  PAa3BUTHIO WX  HHTEIUICKTYyaJlbHBIX,  TBOPYECKUX
CIIOCOOHOCTEH M KPUTHYCCKOTO MBIIUICHUS B XOJI¢ IPOBEJICHHUSA HCCIICIOBAHHM, aHaIM3a
SIBJICHUM, BOCIIPUATHS M HHTEPIPETALIMK HH()OPMALIUH.
JIst OCTHIKCHMS TaHHOM LEIM OBLIN IOCTABJICHBI 3a1a4H.
. OCBOMTHh TPHEMBI M METOJbI MPOIPAMMHPOBAHUS B OINEPALMOHHBIX CHCTEMax
Windows u Linux;
. U3YYUTh OCHOBBI MOCTPOSHHSI YHUCICHHON MOIETH (DU3HUYECKOTO SIBJIICHUS,

M OCBOUTH NPHUEMBI UCCIICAOBAHU A (1)I/ISI/ILIGCKI/IX SIBIICHUI Ha IMpuMeEpe Uux MOJCIIN.

Il. MecTo mucummiaunbl (MoayJsi) B crpykrype OIIOII
Kypc BpruucnurensHoit ¢usuku moayns «MHpopmaruka» oTHocuTcss K 0a30BOM vacTu
MaTeMaTH4eCKOr0 M  €CTECTBEHHOHAyYyHOrO IUKJIAa JUCHMIUIMH. JlaHHas  JUCHUILIMHA
IpeAHa3HaueHa AJsl CTYAEHTOB BTOPOro Kypca.
OnHUM K3 HampaBlIeHMH MOAEPHU3ALMHM POCCUHCKOrO 0Opa3oBaHUs SIBISETCS HHTETpalus
JUCLUIUIMH MaTeMaTHYeCKOro W €CTeCTBEHHOHAy4HOro nukiaa. Kypc BbIYMCIMTENBHOM
(GU3MKN COOTBETCTBYET TOM KOHLEIHIUH, T.K. IPU €r0 U3Y4YEHUHU HCIIOJIb3YIOTCS pa3fieiibl U
TEMBI CJIEAYIOIUX AUCLUIUINH:
. OCHOBBI ~ (M3UKM (MEXaHUKa, MOJIEKyJsApHas (U3MKa U TEepPMOAMHAMUKA,
3JIeKTPOANHAMUKA, aTOMHAsI U siiepHas QU3MKa);
. BBICIIAS MaTeMaTWKa (MaTeMaTW4ecKHil aHaiW3, AaHaIUTHYeCKas TIeOMETpHd,
muddepeHmanbHOe M MHTETPATbHOE MCUUCIECHHE, 3JIEMEHTBl BBIYUCIUTEIBHON

MaTCMaTUKH, TCOPUS BCpOHTHOCTCﬁ U MaTE€MaTH4YCCKasa CTaTI/ICTI/IKa)



I11. Tpe6oBanus k pe3yjbTaTaM 0CBOEHMS JUCIHHILIUHBI (MOLYJIs1)

Ob6ecneunBaemble KommereHMu. Kypc «BorumcnurenbHas ¢usnka (mpaktukym Ha OBM)y,

COIJIACHO TOJIOKEHUsIM (heZiepaibHOro rocyAapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAApTa BBICIIETO
oOpazoBaHuMs MpuU TOATOTOBKE OakamaBpa mo HampariaeHuto 11.03.04 “DiekTpoHuka u
HAHO3JICKTPOHUKA”, TIO3BOJISIET CTYACHTY MPUOOpEecTH cienyromme oomenpodeccnoHalbHbIe
kommneteniuu (OIIK):
- CnocobeH pa3pabaTbiBaTh aJrOPUTMbI U KOMIIBIOTEPHBIE MPOTPAMMBbI, IPUTOJHbIE AJIs
npaktudyeckoro npumenenus (OITK-5)
- CnocoOeH MOHMMATh NMPUHIUITEL pAaOOTHl COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIMA
Y HCIIOJIb30BaTh MX JUIS PelIeHHs 3a1a4 npodpeccuoHanbHoi nesrensaoctu (OI1K-4).
HMuctumnmna  «BeruncnutenbHas — (Qu3WKa» — OpeNCcTaBIseT  CcOOOH  €CTeCTBEHHOE

MMPpOAOJIKECHUC KypcCa IPOIrpaMMUPOBAHUA, U3YHAECMOI'0O CTYACHTAMU B IIEPBOM CEMCCTPC.

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHI N i
OIIK-4 HJIK OIIK4 1 3HaTh: 0a30BbIC MOHITHS

YMerTs: nons3oBatbes MHTEpHETOM U €10
HauboJiee MOMNyJIIPHBIMU CEpBUCAMHU

OIIK-5 HJIK OIIKS 1 3HaTh: TEOPHUIO MPEJIETIOB,
nuddepeHraIbHOe U HHTErPalbHOE
HCYMCIIEHUN QYHKIMHA OHOTO
BEIIECTBEHHBIX IIEPEMEHHBIX; OCHOBHBIE
MOHSATHSL, (POPMYJIBI, TEOPEMBI; METObI
pelIeHNs] MATEMATUYECKHUX 3a1a4 U
ypaBHEHUH

Ywmerts: CoznaBaTh nporpamMmbl Ha si3bike C
UCTOJb3Yysl 0a30BbI€ THUITBI JAHHBIX,
HCTIONb3Ys ONEPAaTOPBl IPUCBOCHHUS, IIHKIIA
Y BETBIICHHUS;

Co31aBaTh KOMIIBIOTEPHBIE MOAETH
(u3nUecKux MpoLEeCcCOB, UCTIONbB3YSI METO
Herotona, Pynre-Kyrra, MonTe-Kapino.
YMeTb CTPOUTH KapTUHY CHJIOBBIX JINHUHA U
HA30JIMHUM TOTEHIAAJIA

BriazgeTs: HaBbIKaMU TPOrpaMMHUPOBAHUS
Ha si3pike C

V. Conep:xanue ¥ CTPYKTYpa AU CHUILTAHBI
O0BEM IUCIAIUIMHEL COCTABIAET 3 3a4eTHBIX equHuIB, 108 gacos,
3aHATHS IPOBOJSATCS TOJIBKO B OUHOUM (opMe 0OyueHUs ¢ MPUMEHEHHEM AMCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeIbHOW paboThl cTyaeHToB uepe3 DnMOC ¢akynprera. DJIEKTPOHHONW U
JTUCTaHIIMOHHOU (hopM 0OyUEHHUS HE TIPeyCMaTPUBACTCS.
13 Hux 50 yacoB — mpakTUYecKas MoroTOBKa
DopMa NPOMEKYTOYHOM ATTECTALUM: 3a4ET
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4.1. Copep:kaHue IMCHUILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, € YKa3aHMeM BHJAOB Y4eOHbIX 3aHATHII M OTBEJIEHHOr0 HA HUX KOJIUYeCTBa

AKaJJCMU4YC€CKHUX 4YaCoB

£ Buzbl yaeGHOM paboThl,
g BKJIIOYAsl CAMOCTOSITEIIbHYIO pa00Ty 00y4aroIuXxcs ®
E( , IPAKTUYECKYIO MOATOTOBKY U TPYAOEMKOCTh OPMBI TCKYIICTO
M &
. Bl E (B uacax) KOHTPOJIS
No S c::} g E < YCHeBaeMOCTI/I;
H/;I Paszies AMCIHILIMHBI/TEMBI o 2 § g KonTakTHas paboTta mpernojgaBaTesis ¢ E dopma
= .
8 S E E 00y4aroIUMHUCs S MIPOMEXKYTOYHOMN
)
ml g9° CeMHHAPCKHE 3 arTecTanuu
’ Jlextn | /upakruueckue 3 S| (no cemecmpam)
S P Koncynbranum | & g D
= u /mabopatopHbIe c% Y]
=~ 3aHATHS U = a
y cobeceoBaHue
Paznen 1. Ynciennoe MoJeupOBaHUe JBHKEHHI 31622 10 30 22 a1 ’
OIpoc
ToHsTHE O YHUCICHHON MOJICITH 10 | 4 2 4 2 cobecenoBanue,
YuciieHHOE pellieHre YPaBHEHHUI JIBHKEHUS
pe M A 16 | 8 2 8 8 cobecenoBaHue,
MaTepHaILHOM TOUKH
MopenupoBaHue JUHEHHOTO W HEJIMHEHHOro MasgTHHKA 12 | 6 2 6 4 cobecenoBaHmne
JIBIKkeHHe MaTepHabHON TOUKH B IIEHTPAJILHOM TIOJIe 12 |6 2 6 4 cobecel0BanNe
JIBI>KEHHE TOYEHUHOTO 3aps1a B OXHOPOJIHBIX ITOJISIX 12 |6 2 6 4 CO6CC€I[OBaHI/Ie
N cobecemoBaHue
Pa3znen 2. Moje upoBaHue BEKTOPHbIX MoJ1eii 3124110 4 10 8 8 ’
OIpoc
ITocTpoeHue CUIOBBIX JUHUI 2 4 cobecenoBaHme
[NocTpoeHnwe TUHKMIA PAaBHOTO MOTEHIIHATA JUTS TIOJIst 2 4 cobece0BaHNE
TOYEYHBIX 3aps/I0B
o cobecemoBaHue
Paznen 3. MogenupoBanue cJayd4aiiHbIX MPOLECCOB 3120110 2 10 4 s ’
OIpoc
CrydaiiHsle yncna 5 1 5 2 cobecenoBaHue
Brrunciienue miomanei merogoM Monre-Kapiio 5 1 5 2 cobeceToBaHNE
HToro yacon 108 | 50 16 50 34 3auéT




4.2. I11aH BHeayTUTOPHOH CaMOCTOATEILHON PadoThl 00y4YaIOUIUXCSl 10 JUCIHUNIINHE

CamocTosiTenbHas padora o0yyaroumxcs V4ebHo-

METOIYECKOe
OnenouHoe
Cemectp Hassanue pasznena, TeMbl B 5 a6 Cpoxu | TpymOeMKOCT CDCICTEO obecneyenune
U CaMOCTOATCIBHON PADOTBL | o oo erms (uac.) pea CaMOCTOSITETLHOU
paboTHI
PaGoTa ¢ neKIIMOHHEIM MaTEPUAIOM K kxon -
3  |[oaroroska k 3auery ¢ P! 1y 6 Cobece0BaHHe [1-3]
)48 y‘{e6HOI/I JIMTCPATYypOUr CeMECTpa
OO6mmit 00beM CaMOCTOSTEIILHONW PabOTHI MO TUCHUIUIMHE (Yac) 34




4.3. Conep:xaHue y4eOHOro MaTepuaJia

Pa3znea 1. UncsenHoe Moie IMpOBaHUE IBUKEHH .
Tema 1. IlonsiTHe 0 YHCJICHHOI MOJEIN.
[IpuBenenue ypaBHeHUs IBKEHUS K Oe3pazmepHoMy Buay. [lapameTprr momoousi.

Tema 2. UnciieHHOe pelieHHe YPaBHEHUI IBHKeHUSI MaTepUaIbHON TOYKH.
Ausroputmel Ditniepa u Pynre — Kyrra.

Tema 3. MoaeanpoBaHue JUHEHHOT0 M HEJIMHEHOT0 MasiTHUKA.
dazoBasg TpaeKTOpUs. YCTOWYHMBOCTH pemieHus. DOUHUTHBIE W WHOUHUTHBIC JBHKCHUS.

Cemnaparpuca.

Tema 4. /IBu:keHre MaTEePUAIbLHONH TOYKH B IEHTPAJILHOM II0JI€.
[IpuTAruBarOmMMii 1 OTTAIKUBAIOIIMN LIEHTPHI.

Tema 5. /IBukeHNEe TOYEYHOT0 32aPA/Ia B O[THOPOJTHBIX IMOJISIX.
I[BI/I)KGHI/IG 3ap$ma MAarHuTHoM IIOJIE, B CKpGHICHHI)IX OIIHOpOI[HI)IX BHGKTpH‘IeCKOM n
MAarHUTHOM HOJISIX.

Paznen 2. MoaeanpoBaHue BeKTOPHbBIX MOJIeH.
Tema 6. [locTpoenne CHIIOBBIX JTMHMIA.
CuIIOBBIE JTMHUHU DJICKTPUYCCKOTO IOJS Pa3HBIX MCTOYHMKOB. CHWIIOBBIE JTUHUW MAarHUTHOTO

I10J14.

Tema 7. IlocTpoeHune U30JMHUIA.
JInann paBHOTO MTOTCHHOHATIA I IIOJd TOYCYHBIX 3apsa0B, PaCIIOIOKCHHBIX B O[[HOI>'I

IIIIOCKOCTH.

MCTOYHHUKOB ITOJIA.

Pasnen 3. MoageanpoBanue cIy4aHbIX NPOLECCOB.
Tema 8. Cayuaiinble yncJa.

I'eneparop ciy4aiiHBIX YHCEIL

CunoBple JHUHHMHM KaK W30JIMHUHA IIOTOKA AL AaKCHAJIbHO-CUMMCTPUYIHBIX

CnyqaﬁHLIe quciia, paclpeaciCHHbIC C paBHOMepHOﬁ

IJIOTHOCTBIO BCPOATHOCTHU. AJ'IFOpI/ITM MOJIYyUYCHHA CﬂyqaﬁHBIX YuCeil, pacCrnpCaciCHHbIX C
HEPaBHOMEPHOM IJIOTHOCTHIO BEPOSITHOCTH.
Tema 9. Boruuciienue niomajaeii merogom Monre-Kap.io.

Tema 10. Cnyqaiinbie OJryKaaHus.

MopenupoBanue CTOJKHOBeHUH. OmpeneneHue JUTMHBL ~ CBOOOJHOTO  mpobera.
MopenupoBaHue JBUKEHUS CO CTOJIKHOBEHUSIMU.
4.3.1. llepeyeHb CeMHUHAPCKUX, NPAKTHYECKUX 3aHATHI U J1a00OPaTOPHBIX padoT
No | Nepazpena HanmeHnoBanue ceMruHapoB, TpynoemMkocTb OueHouHbIe q’opxepye
i/ Y TEMBI MPAKTUYECKUX U JTaOOPaTOPHBIX (gacsl cCpelcTBa KoMrteTe
N R pagor weon | mpacne (o
bl (MOZYJIs1) cKas Opbi)
II0JArOTOB
Ka
1 2 3 4 5 6 7
1. . 4 IIPaKT. U TBOP.
[loHsiTHE O YNCIEHHON MOJEIN 3aj1auus1, cobec.
MpaKT. ¥ TBOP.
2. 1 UucneHHoe penieHne ypaBHeHUH 8 3a/1aHus, OIIK4
JIBUKCHISI MATEPHATbHON TOUKU cobec. OI1K5
MPAKT. U TBOP.
3. 1 MoaenupoBaHu€e IMHEHHOTO U §) 3aJ]aHMs,
HEJIMHEWHOTO MasiTHUKA co0ec.




MIPAKT. U TBOP.
4, 1 JIBr>keHME MaTepUAIbHOM TOYKH B §) 3a7aHus,
IEHTPAJIBLHOM I10JIC cobec.
IIPAKT. U TBOP.
5. 1 JIBMOKEHUE TOYEUHOTO 3apsi/ia B 6 3a/1aHus,
OJTHOPOJIHBIX MOJISIX cobec.
MIPAKT. U TBOP.
6. 2 5 3aJaHus,
[TocTpoeHre CUITOBBIX JTUHUI cobec.
[TocTpoeHue TMHHUI PaBHOTO IIPAKT. U TBOP.
7. 2 MOTEHIIMAA JJIs I1OJI TOYCYHBIX 5 3a7aHus,
3apsIoB cobec.
MIPAKT. U TBOP.
8. 3 5 3a/1aHus,
CiryqaifHbIe Yrciia cobec.
MIPAKT. U TBOP.
9. 3 Brrauciienue miommaaei METOI0M 5 3aIaHus,
MonTe-Kapio cooec.

4.3.2. IllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE U3y4YeHHE CTYAeHTAMH B
paMkax camoctossTeJbHOi padorsl (CPC)

Bu
No A . Pexomennyemas | KonuuectBo
Tema CaMOCTOSITEIBHON 3aganue
HEI. auTeparypa 4acoB
paloThI
1. Bce TeMnbl Pentenue 3amaun Ha Hamucats Bces 34
MporpaMMHUpPOBaHUE nporpammy peKOMeHTyemast
JauTepaTtypa
2. [ToaroroBka k 3auety 2

4.4. MeTonnueckue yKa3aHus 10 OPraHU3alHN CAMOCTOSITeIbHOI padoThl CTYIEHTOB
K coBpemenHOMy crnenuanucty OOLIECTBO MPEABSABISET JAOCTATOYHO HIMPOKUN IEpeueHb
TpeOOBaHUH, CpeAM KOTOPHIX HEMAJIOBAKHOE 3HAUYEHHE HUMEET HaJlM4yhe Yy BBITYCKHUKOB
OTpeJIeIEHHBIX CHOCOOHOCTEH M yMEHHs CaMOCTOSITENIbHO J0OBIBaTh 3HAHUS M3 Pa3IMUHbIX
HMCTOYHUKOB, CHUCTEMAaTH3UPOBATh I[IOJIYYEHHYI0 HWH(OpMaluioo, JaBaTh OLEHKY KOHKPETHOM
¢unaHcoBol cuTyanuu. OpMHUpPOBAHUE TAKOTO YMEHHUS MPOUCXOIUT B TEUEHHE BCEro Mepuoja
o0y4yeHMs uepe3 ydacTHE CTYJIEHTOB B MPAKTHMUYECKUX 3aHSTUSAX, BBIIOJIHEHHE KOHTPOJIBHBIX
3aJJaHUi, HalMCaHWe KYypCOBBIX U BBIMTYCKHBIX KBaJHM(PHUKAIMOHHBIX pador. Ilpum sToM
caMmocTosiTeNbHast paboTa CTYZEHTOB UIPaeT PEIAIOLIYI0 POJIb B X0/I€ BCET0 y4eOHOro mpoliecca.
CamocrodrenbHas paboTa pearu3yercs:
1) HemnocpeacTBEHHO B MPOIIECCE ayAUTOPHBIX MPH BHIMOJHEHUH J1a00PaTOPHBIX padoT.
2) B KxoHTaKTe C mpenojaBaresieM BHE PAMOK PACIUCAHUS - Ha KOHCYJIBTAIMSX 10 y4eOHBIM
BOIIPOCAM, B X0JI€ TBOPUYECKUX KOHTAKTOB, IIPY JIUKBUIALMH 3a10JKEHHOCTEH, IpU

BBITIOJTHCHUH WHIUBUIYJTbHBIX 3aaHUI U T.I.




3) B 6ubanoteke, qoMa, B OOMICKUTHH, Ha Kadeape MPpH BHITOJHEHUH CTYIEHTOM YYEOHBIX U
TBOPYECKHX 3a/1a4.
FpaHI/IHBI MCXKAY OTUMHU BUAaMU pa60T A0CTAaTOYHO PA3MBIThI, 4 CAMU BU/IbI
CaMOCTOSITENTbHON pabOThI epecekaroTcs. Takum 006pa3zoM, CaMOCTOSATENLHON paboTa CTYJCHTOB

MOJKET OBITH KaK B ayJUuTOPUHU, TaK U BHE €€.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MpoeKTOB) (IpY HAJTUYHM)
KypcoBbie paboThl HEe IPEyCMOTPEHBI.



10

V. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE O0ecTiedeHne JUCHMILTUHBI (MO1YJIs1)
a) OCHOBHAS TUmMmepamypa

1.

Kpacos, B. . Komnbrorepaoe MoaenupoBanne GU3NIECKUX MPOIECCOB [ DIEKTPOHHBIMA
pecype] : yue6. mocooue / B. U. Kpacos. - OBK. - Upkyrck : U3n-Bo UT'Y, 2014. - Pexum
nocryna: DU3 "bubnuorex". - Heorpanuy. qocrym. - ISBN 978-5-9624-1066-1

AmMocoB, A. A. BeraucnurensHbie MeTOBI [DnekTponHbiit pecype] / A. A. Amocos, H. B.
Komuenosa, FO. A. Jlybunckuii. - Mocksa : Jlans", 2014. - 672 c. : un. ; 21 cMm. - (YueOHUKH
U1 By3oB. CrienasibHas auteparypa). - Pexxum mocryma: ObC "UznarensctBo "Jlanp". -
Heorpanuu. gocrym. - IIpenmMeTHbIit yka3aTens: ¢. 655-666. - bubmmorp.: ¢. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

Kpacos, B. 1. Ilpaktudeckoe nporpammupoBanue [Tekcr] : yue6. mocobue / B. U. Kpacos,
A. A. Ilepesanos ; pei.: A. I'. YUenckuii, B. b. lBanos ; Mpkytckuii roc. yu-t, ®us. dax. -
Upkyrck : M3p-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : VK

681.3.06(075.8) . — (66 3K3.) %QW c %/5 /’u/ ’fy %

00NOIHUMENbHAS TUMepamypa

1)

2)

3)

4)

I'ynn, X. Kommbroreproe monenupoBanue B ¢usuke [Texct] : [B 2u.] / 'yng,Xapsu;
ITepeson ¢ anrn. A.H.ITomogora, B.A.ITanyenko. - M. : Mup. U.2. - 1990. - 399 c. : wi. ;
22cm. - ISBN 5030015922 Bubmuorp.B kouie riaas.-Ilepesox m3a.:An introduction to
computer simulation methods applications to physical systems/Harvey Gould,Jan Tobochnik
(Reading,Mas.etc.). YIK 53:681.3 — (2 9K3.)

NBanoB, B.b. KowmmbroTepHoe MonenupoBanue M nporpammupoBanue [Tekcr]
yueb.nmocodue / B.b. IBano; M-Bo o6pa3zoBanus P®. - Upkytck : U3n-8o UT'Y.

Y.1 : OcHoBsl KOMITbIOTEpHOTO MoaeaupoBanus. - 2003. - 91 ¢. - bubmuorp.: ¢.91. — (33
9K3.)

Y.2 : SA3sik mporpammupoBanus CU. - 2003. - 68 c. - bubnuorp.: c. 68. — (50 3k3.)

Y.3 : UacTpyMeHTanbHbIE cpenicTBa MoaenrpoBanus. - 2003. - 143 c. — (50 3k3.)

Kynun, C.E. Bprumcnurensnas ¢usuka [Texct] / C.E. Kynun ; IlepeBox c anrm.
A.l.bapkanosa, A.H.SIBoxuna; [Tog pen.A.H.MatpeeBa. - M. : Mup, 1992. - 518 c. ; 22cm.
- ISBN 5030021248 Bubawuorp.:c.514-516.- IlepeBon u3za.:Computational physics / Steven
E. Koonin (Redwood City, Calif.etc.). YK 53:519.6 — (2 3k3.)

bynasun, JI.LA. KommnbioTepHoe MmonenupoBanHue ¢usmueckux cucreM [Tekcr] : [yueO.
nocobue | / JI. A. bynaBun, H. B. Beiropuunkuii, H. 1. JleboBka. - onronpyaHsrii :
Wurtennext, 2011. - 349 c. : un. ; 21 cm. - bubnuorp. B kouue raas. - ISBN 978-5-91559-
101-0 : YK 53:681.3.06(075.8) ( 13k3.)



11

0) nepuoouueckue uz0aHus
8) CNUCOK ABMOPCKUX MEMOOUUECKUX PA3PAOOMOK

1. Kpacos, B. U. KommnbrotepHoe MoaennpoBanue (Gru3nyecKux MporeccoB [ IeKTPOHHBIN
pecype] : yue6. mocooue / B. U. Kpacos. - OBK. - Upkyrck : U3n-Bo UT'Y, 2014. - Pexum
nocryna: DU3 "bubnuorex". - Heorpanuy. qocrytm. - ISBN 978-5-9624-1066-1

2. Kpacos, B. U. Ilpaktuueckoe nporpammuposanue [Teker] : yue6. mocobue / B. 1. Kpacos,
A. A. IlepeBanos ; pen.: A. I'. Uenckuii, B. b. lBanoB ; Mpkyrckuii roc. yH-T, @us. dax. -
Upkyrck : Uzn-Bo UI'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : V]JIK
681.3.06(075.8) . — (66 3k3.)

3. B cucreme obpaszosarensHoro nopraiga UI'Y (http://educa.isu.ru/) pasmeineHsl aBTOpCKHe

METOJMYECCKUE MaTepHualbl W 3aJaHus 10 JAUCHHIUIMHE «BpramcnurensHas ¢usnka
(mpaktukyM Ha DBM)».

2) baszvi aaHHblx, MquOpMGL{MOHHO-CI’lpGGOHHble U nouckKoeble cucniembul

-+ DU3 «bubmmotex» https://isu.bibliotech.ru/
-+ OBC «Jlanwy» http://e.lanbook.com/

-+ DBC «Pyxont» http://rucont.ru

-+ DBC «Aiidykce» http://ibooks.ru



http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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V1. MaTepuajibHO-TeXHHYECKOe o0ecieyeHne JUCHMILTUHBI (MO1YJIs1)

6.1. YueoHo-1a00paTopHOEe 000py/0BaAHNE!

[IpuMeHsTh TMOMy4YeHHbIE 3HAHUS HA MPaKTUKE CTYJEHTHl MOTYT B CIHEHUAIbHOM
JUCIUIEMHOM KJIacCce€ C COBPEMEHHOM BBIYMCIMTEIBHON TEXHHUKOM UM COOTBETCTBYIOILUM
nporpaMMHBIM obecrieueHueM. B kiacce mmeer 14 crammoHapHbix KommbioTepoB (Intel Atom
CPU D2500) ¢ mouutopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-
WR542G, wmapmpyrtuzatop DES-1005D. KommbroTepsl UMEIOT JIOCTYN K JIOKIBHOW CETH
yHUBepcuTeTa U Bbixoa B aTepHeT. CTYJACHTB MOTYT CAMOCTOSITENTLHO 3aKPEIUISITh MOTYYSHHBIN
MaTepuan B 3THX KiaccaX. Ha 3aHSATHSIX MOTYT HCIOJb30BAaTHCS MYJIbTHMEIUHHBIC CPEICTBA!
neperocuoii npoektop (CASIO XJ-A241), crannonaphsiii HacTeHHbINH kpaH (Classic Solution,
244x244), noytoyk Lenovo B590. Kpome Toro, Ha (pakynbTeTe MMEETCs KOMIIbIOTEPU3UPOBAHHAS

ayIMTOpHs, IPeTHA3HAYCHHAS JISI CAMOCTOSTEIIbHON PaOOTHI.

6.2. IlporpaMmmHoe obecneyeHue:
Ha xaxxnqom xommprotepe ycranosiersl OC Linux (Ubuntu 14.04.2 LTS) u cienyromue

nporpammMusie makeTsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla, Gnuplot, Evince
3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBieHHOE mporpaMMHoe obecrieucnue Freeware. merotcst
CIHCKH 33JJaHAI U METOJIMYECKOE PYKOBOJICTBO B DJIEKTPOHHOM M I1€YaTHOM BHUJIE.

Kpome Toro, Ha Tex k€ KOMIBIOTEPAX B KAayeCTBE BTOPOM ONEPALMOHHON CHCTEMBI
ycranosieHa Microsoft Windows 7 Professional (mo nporpamme Microsoft DreamSpark s
y4eOHBIX 3aBe/IeHHH, OeccpouHo) u mporpamMmuslii maket RAD Studio. MimeroTcest ciucku 3a1aHuit
¥ METOJINYECKOE PYKOBOJICTBO B DJIEKTPOHHOM H IT€YaTHOM BUJIE.

6.3. Texuuueckue u YTeKTPOHHBIE CPEACTBA:
Bo BpeMs N1E€KIIMOHHBIX 3aHATHN CTYACHTaM JEMOHCTPUPYIOTCS Ha SKpaHE JONOIHUTEIIbHbBIE
U BCIIOMOTraTebHble MaTepuabl (Mpe3eHTaluy, IpUMepbl UCIOIb30BaHUs IPOIPaMMHBIX KO/IOB)

VIl. O6pa3oBaTebHbIe TEXHOJIOTUH

N3yuyenne kypca «BpruucnurenbHas ¢usnka (mpaktukym Ha OBM)» uger B 1utaHe
HAaKOIUTEIIBHOM CHCTEMBI, T.€. COJEP)KaTeNIbHAs 4YacThb KaXJOro pasfena, Kak IPaBHIIO,
3aBepiuaerca onpocoM. CTyIEeHT B TEUEHUE KaXJIO0Tr0 CEMECTPa JAOJKEH BBIIOIHUTH ONPEIEIEHHOE
KOJIMYECTBO INPAKTUYECKUX 3ahaHuil. KOHTpoIb caMOCTOSATENbHOW PabOThl OCYIIECTBISETCS MPH
IIPOBEPKE CO3IAHHOM CTYIACHTOM KOMIBIOTEPHOM IIPOrpaMMbl WM MOJCINM U3  CIHUCKA
cemecmposblx 3a0aHuii TI0 TEME COOTBETCTBYIOLIEro paszziena. llpenojgaBarens OLEHUBAET
paboTOCIOCOOHOCT,  MpOrpaMMbl, €€  3aBEpIIEHHOCTb, TI'MOKOCTb, YHUBEPCAIBHOCTb U
palMOHAIBHOCTh. B 3aBMCHMOCTH OT CTEIEHU YCIEBAEMOCTU CTYACHTA M HEJOYETOB IIPOTrPAMMBI,

naéTcst OTOTHUTENBHOE 3aaHe. VITOTOBBIM KOHTPOJIh — 3aUéT.
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VI1Il. OueHouHble MaTepHAJIbI AJI51 TEKYLIEr0 KOHTPOJIA U MPOMeKYTOYHOI

aTTecTAlNN

8.1. Ouenounnie MmaTepuaabl (OM)

®onp oueHouHbIX cpeacTB (POC) npencraBieH B IPUIOKEHHUH.

8.1.1. OuleHOYHBIEC CPEACTBA TSl BXOHOTO KOHTPOJIS

BX0o1HOM KOHTPOJIb HE OCYILIECTBIIAETCS.

8.1.2. OueHoYHbIe CPeACTBA TEKYLIETr0 KOHTPOJISL
IIpuMepHBIi CIIMCOK BOIPOCOB I TEKYILEr0 KOHTPOJIS:

1.
2.
3.

10.

11.
12.

13.

14.
15.
16.
17.

Uem onpeensieTcs TOYHOCTh aliroputma Jitepa? Kak M0XHO €€ OBBICUTH?

Kakoli BUJ MMeeT pelieHue ypaBHEHMs! IBUKEHUS JINHEHHOTO OCLMILIATOpa’?

Yem 0TIIMYAOTCS PELICHUs] YPABHEHMS JABUKEHUS HEIMHEWHOIO MAsTHUKA IPU MAJIbIX
OTKJIOHEHUSIX OT IOJIOKEHMSI pAaBHOBECHSI M BOJIM3U cenapaTpuchl?

Yro Takoe HH(UHUTHOE JABMKEHUE?

Kakoii TpaekTopun cOOTBETCTBYET MH(OUHUTHOE IBUKEHUE B 110JI€ LICHTPATIbHBIX CHII?
Kaxk Ha3pIBaeTCsl IBMKEHUE 3apsDKEHHONM YAaCTHULBI B HEOJHOPOAHOM MarHUTHOM IIOJIE U
B CKPEILEHHBIX NOJIAX?

Yro Ha3pIBaeTCA CUIIOBOM JIMHUEN WX JTMHUEH 1OJIA?

B kakux ciay4asx BO3MOXHO IIEPECEUCHUE CUIIOBBIX JIUHUM?

Uro xapakTepu3yeT KapTa CUIIOBBIX JTUHUI?

Kak BbIOMparoTCs HayaJbHble TOYKM JJIsi TIOCTPOEHHUS KapThl CHJIOBBIX JIMHUI
MarHUTHOTO TOJIS KOJIBLIA C TOKOM?

Yo Takoe METOJI «1IBETHOTO KOJAUPOBAHUS»?

Kakumu cBoiicTBamMM JOJKHBI 00/1a/1aTh HCTOYHUKH T10JISI, YTOOBI MOYHO OBLIO CTPOUTH
KapTy CUJIOBBIX JIMHHUM KaK U30JIMHUHN MOTOKA BEKTOpa MOJIs?

Uro Ha3bBaeTCAd OUCKPETHOW CIIy4yalHOM BEIIMYUHOM, HENPEPBIBHOM CIIy4aliHOU
BEJIMYNHOMN?

Uro Takoe craHfapTHas cilydaiiHas BeJIU4nHa?

[TpuBennTe aNropuT™M reHepaTopa ciydaiHbIX yucen?

Yro Takoe pa3pIrpblBaHUE CIIy4YallHON BETNYMHBI?

Ot 4ero 3aBUCUT TOYHOCTH MeToaa MoHTe-Kpasna BeIYMCIIeHHs UIomaau Iponu3BOIbHON

dbopmbI?

Marepuans! Uil IPOBEAEHUS TEKYILErO U MPOMEKYTOYHOI'O KOHTPOJIS 3HAHUM CTYJICHTOB:

No KoMmnereHnmuu,

H\;_[ Bun xoHTpoOIIA Kontponupyemsie TemMbl (pa3aesnbl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCA

CobecenoBanue npu Bce tembr
1. 3alATE TOTOBOM OIIK-4, OIIK-5
MIPOrpaMMBbI
2. Omnpoc Bce paznensr OIIK-4
3. ITonroroBka k 3aueTy Bce pasnensl OIIK-5
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Kaxnoe 3amanue mpeimoyiaracT HamucaHHe CTYACHTOM mnporpammbl B cpene Borland RAD
Studio Ha 3amaHHYIO TeMy, OTJajgKa W 3amuTa ee. [Ipm HeoOXOAMMOCTH NMPOBECTH HCCIEAOBAHUE
HOJyYCHHON MOJENH IMyTeM H3MEHEHUs MapaMeTpoB 3a/aud. 3a BBIIOJHEHUE 3aJaHHs CTYICHT
HOJTy4aeT OIPEeNICHHOe KOJNUYecTBO OaioB. OIHOTHUIIHBIC 3aJaHusi coOpaHbl B paszneinsl. s
IMOJIYUCHHUA 3a4€Ta B CECMECTPE HeO6XO[[I/IMO BBIIIOJIHUTE XOTS OBI IO OIHOMY 3aJIaHUI0 U3 KAXKAOT'O

pasnena. TekcT 3agaHnii IPpUBEAEH HUKE.

|. Konebanus
1 Hanwucars nporpamMmy, MOJEIHUPYIOIIYIO ABM>KEHUE JINHEHHOTO MAasITHUKA C 3aTyXaHUEM.
Ha pabodem okHe nporpaMmsl H300pa3uth rpaduku Tpackropun X(t), GpazoBoit Tpaekropun
V(X), nonuoii sueprun E(t). MccinenoBaTh IBIKCHHS C Pa3HBIMU HaYa IbHBIMHU YCIOBUAMHU. (2
Oaya).
JlomoJIHUTE TpOrpaMMy U300paKEHUEM JIBHIKYILETOCsS MasiTHUKA B PEKUME aHUMALUU (1
Oamn).
2 IlocTpouTh KOMIIBIOTEPHYIO MOEIb BEIHYKACHHBIX KOJIeOaHU JIMHEHHOTO MasgTHHKA C
3aryxanueM. [locTpouTs pe3oHaHcHYI0 KpHuBYIO (3 Oanna).
3  Hammcatp nmporpammy, MOAETHPYOIIYO IBUKECHNE HEJTMHEHHOTO MasiITHAKA C 3aTyXaHUEM.
Ha pa6ouem okHe nporpaMmsl H300pa3uth rpaduku Tpackropun X(t), GpasoBoit Tpaekropun
V(X), nomnuoii sueprun E(t). MicciaenoBath qBHKEHHS BOIH3H cemapaTpuchl (2 6asa).
JIONOJTHUTE IPOTrpaMMy M300pakeHUEM JIBUKYIIETOCs MasTHUKA B peXXKUME aHUMAIUH (1
Oain).

Il. Tpaekropuu
4. HanucaTh nporpaMmy BbIYUCIIEHHS TPAEKTOPUH 3aps/ia, JBMKYILETOCs B CKPEIIEHHBIX
OJTHOPOJHBIX IEKTPUUECKOM M MarHUTHOM NOJIsAX. VccnenoBars ABMKEHUS TP Pa3HbIX
HavyaJIbHBIX yCIIOBUSX (2 Oasra).
5. Hamucats nporpammy BbIUKCIEHHS TPAGKTOPUU 3apsijia, ABMXKYIIETOCS B HEOJHOPOIHOM
MarHuTHOM ToJie. 3aKOH U3MEHEHHUsI M0JIsl B IPOCTPAHCTBE 3a1aeTcs MpernoaaBaTeneM (2 6ana).

I11. Cniyuaiinble mporecchbl

6. Haiitn mmomanp kpyra mo meroxy MonTte-Kapio, mpoBepsist moraganue BHYyTpb Kpyra
ITyTEeM KCII0JIb30BAHUS YpaBHEHUS OKPYKHOCTHU. MccnenoBarh 3aBUCUMOCTh TOYHOCTH
oTpeeNieH s TUIOMIAau OT yncia ucnbiTanuii ("BeicTpenos") (1 6amn).
7. HaiiTi miomans paBHOCTOPOHHETO TpEyroibHUKA 110 MeToy MonTte-Kapio, nposepsist
nornajiaHue BHYTPh TPEYroJibHUKA MyTeM aHaiu3a 1BeTa purypsl. McciaenoBaTh 3aBUCUMOCTD

TOYHOCTH OMPEACIICHHUS TUIOMIAIN OT uncia ucneitanuii ("BeicTpenon'") (1 6amn).
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8. 3amava o HaKoOIIEHUHU «3epHay. MccmemoBaTh mpoliece HaKOTUICHHSI 3€pHa Ha HEKOTOPOM
TuHUH +1>Xx>-1, cunTas, 4TO INIOTHOCTh BEPOATHOCTH P(X) MOMaJAaHUs OTAEIBLHOTO 3€pHA Ha ATy
JUHUIO 3aBHCHUT OT X CIEAYIOIUM 00pa3oM:
npu 0>x>-1 p(X)=1+Xx,
mpu 1>x>0 p(x)=1-X,
npu ‘X‘ >1 p(x)=0.

N300paxaTh ynasiime 3epHa Kpy>Kkamu (IIpU COOTBETCTBYIOIMX 3HadeHusX "X") (3 Oaia).

IV. Tpaektopuu yacTuIl Ipu HATUYUU CTOJIKHOBEHHI

9. BbluncnuTh ¥ U300pa3UTh TPACKTOPHUIO YACTHULIBI IPU HATMYHUH CIYYailHBIX CTOJKHOBEHUH,
MPUBOIALINX K U3MEHEHUIO HAIIPABJICHUS JBUKCHHS YACTHUIIBI Ha MPOU3BOJIBHBIN yroi (B
untepsaie ot 0 10 27) 6e3 u3MeHeHUsI MOyJIsl CKOPOCTH. CHUIIOBBIE MOJST OTCYTCTBYIOT.
Cpennsist A ipodera pasHa L. [IpociienuTs n3MeHEHEe BO BpEMEHH CMEIICHHSI YaCTHIIBI OT
HaYaJIbHOW TOYKH, IIOCTPOUB TpapuK 3aBUCIMOCTH CMEIIEHUS KaK (DYHKIIMH OT MPOIIEIIIETO
BpeMeHH (2 Oayna).
10. Ha ogHOpoHYyI0 O€CKOHEUHYIO MIACTUHKY TONIMHON d BAOIb OcH X MajaeT MoToK

HEeHTPOHOB. [IpK CTOJIKHOBEHHH C aTOMOM BELIECTBA € BEPOATHOCTHIO P, HelTpoH

norJjiomacTcsa, a € BCPOATHOCTBIO P2 :1— Pl yOopyro pacCeuBacTCsa, IpUiICeM BCC

HaIlpaBJICHUA ABUXKCHUSA HeﬁTpOHa IMMOCJIC paCCCAHUs PABHOBCPOATHBI. CpeI[HSISI JJIMHa

cBoOoHOTO TIpoOera paBHa L. TlpomoaenuposaB Tpaekropuu apuxeHuss N =100 HEHTpOHOB,

ONpeeNnTh, CKOJIBKO HeHTpoHOoB N; MOMIOTHIOCH B IIACTHHKE, CKONIbKO HeltpoHoB N,
OTPA3UIIOCh OT IUTACTHHKH M CKOJIBKO HeWTpoHOB N, mpolio ckBo3b miacTunKy. MeHsis

ornomenne L/d or 0,1 no 10, Beisicuuts ero Buustaue Ha sHadennss N, N,, N,.

Yka3anue: Cunrtats , 94T0 OCh X MEPHEHIUKYIISPHA K TUITACTHHKE, a IBUKCHUE W PacCesHHe
HEUTPOHOB MPOUCXOIAT B IIockocTsAX XOY. Ecnu moBepXHOCTh, HA KOTOPYIO MaIal0T
HEHTPOHBI , pacmnoyNokuTh Mpu X= 0, a BTOPYIO MOBEPXHOCTH NMPHU X=d, TO yCIOBHEM
npoxoxaeHus 0yner x>d , a ycnoBuem otpaxenus - x<0 (3 6amna).
11. BwrucauTh U H300pa3uTh TPACKTOPHIO JBIKEHUS 3apsSHKCHHOW YaCTUITBI B OJHOPOIHOM
MarHMTHOM TI0JIE TIPH HAJIMYWU CTOJIKHOBEHUH (3 Oana).

V. BekTopHble nosis
12. HapucoBaTb KapTy CHJIOBBIX JIMHUH M SKBUIIOTEHIIMAJIEH MOJIS TOUEUHOTO 3apsa,
pacmnosioxeHHoro B Touke x=0, y=0 (1 6an).
13. HapucoBaTb KapTy CHJIOBBIX JIMHUN U SKBUIIOTEHIUAJIEH MOJIS JBYX OJIMHAKOBBIX

Pa3HOMMEHHBIX 3apsa0B (2 Oana).
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14. HapwucoBaTh KapTy CHJIOBBIX JIMHUH TOJIS TPOU3BOJILHOTO YHCIIA 3aPsI0B, PACTIOIOKEHHBIX
B IJTOCKOCTH dKpaHa CIy4aiHbIM 00pa3om (3 Oaia).

15. M3o6pa3uth pacrnpeneraceHre NOTEHIMANA MPOM3BOJILHOTO YHCIIA 3aPsI0B, PACTIOIOKEHHBIX
B IUIOCKOCTH 3KpaHa (MCIOJIb30BaTh IIBETOBOE KOJIMPOBAHNUE PA3IMUHBIX 3HAUCHUN MTOTCHIIMANIA)

(3 6amna).

8.1.3. OueHovHbIe CPeACTBA I IPOMEKYTOUHOM aTTeCTAlluN

IIpuMepHBINA COUCOK BOIIPOCOB K 3a4ETY

— Auroputmsl Diinepa u Pynre — Kyrra.

— ®a3zoBas TpaeKkTopHs. YCTOMUMBOCTh pemieHns. DUHUTHBIC 1 MHPUHUTHBIC TBUKCHUSI.
Cenaparpuca.

— IlpuTAruBarommii 1 OTTAIKUBAIOIIMN LIEHTPHI.

— JIBWKeHue 3apsiia B MarHUTHOM I10JI€, B CKPEILEHHBIX OJHOPOIHBIX JJIEKTPUYECKOM U
MarHUTHOM MOJISX.

— CunoBble JIMHUM 3JIEKTPUYECKOTO TIOJSA PAa3HBIX MCTOYHMKOB. CHIIOBBIE JIMHUU
MarHUTHOT'O TOJIS.

— JIuHuK paBHOrO MOTEHUMANA JUIsl TOJS TOYEYHBIX 3aps/I0OB, PACIOIOKEHHBIX B OJHON
10cKOCTH. CHIIOBBIE JIMHUU KaK M30JMHUM MOTOKA JJIS aKCHaJIbHO-CUMMETPHYHBIX
VCTOYHUKOB T1OJIS.

— T'eneparop ciyuaiinbix uncen. CiydaiiHble YMCIa, pacIpEeICHHbIE C PaBHOMEPHOI
IUIOTHOCTBIO BEPOSITHOCTH. AJITOPUTM MOJIy4EHHS CIIydaiHbIX YUCEIL.

— Beruucnenue miomanei merogoM Monre-Kapio.

— MopnenupoBanue cronkHOBeHUH. Onpenienenne AIUHBI CBOOOIHOrO mpooera.

Paspaborunkm:
e
A JOIIEHT, K.(.-M.H. B.1., Kpacos
7
(noonucw) (sanumaemas dondcrnocmn) (unuyuansl, pamunus)

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboanusimu @I'OC BO no HampaBieHUIo
moarotoBku 03.03.02 dusuka.

IIporpamma paccMoTpeHa Ha 3aceanuu kadeapsl oOmield u kocMudeckoit huszuku UT'Y
«_29 » _amrycra 2021 .

ITpoTtokon Ne 1 , 3aB. kadempoit @- B.JI. Ilanepuprii

Hacrosimass mporpamMma He MOKeT ObITh BOCIHpPOM3BeJeHA HHM B Kakoid d¢opme 0e3
NpeABapPUTEJbHOI0 NMCHbMEHHOI0 paspelieHust kadeapbi-pa3padoTynka NporpaMmsl.



