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1. Hesnu 1 32124 AUCHUIIMHBI (MOIYJIA)
OcHoOBHOU 3amaueil Kypca sSBIsieTcss OOydeHHUE CTYIEHTOB METOJaM IMOCTPOCHUS U HCCIEAOBAHUS
MaTeMaTUYeCKHe Moiesied (U3NUECKUX SBJICHUHN, TPUYEM U3YUCHUE MOJICIIH MPOBOIUTCS METOIOM
YUCJICHHOTO JKCIIEPUMEHTa C IIOMOINBI0 KOMITbIOTEpa. B pamkax »Toil 3agadym CTYACHTY
MpeyIaraeTcsl CaMOCTOSTENFHO pa3paboTarh MPOrpaMMy, OMHCHIBAIOIIYI0 MOJENb (HU3HYECKOTO
SIBJICHUSI, & 3aT€M [0 CHCTeME 33JIaHuil M3YYHTh caMo (u3mueckoe siBeHue. [lapameTpsl Moaenu
JIETKO M3MEHSIOTCS B IIPOIECCe H3YYCHHUS M TPEACTABISIOTCS B HArJIsgHOM BHae. Takoe
HCCIIEI0BAHUE JOTIONHSCT PEaTbHbBIN SKCIEPUMEHT U TIO3BOJISIET MOTYYUTh MMOJTHOE TIPEICTABICHHE
0 CBOMCTBaxX (pu3M4ecKoro 0ObEKTa.
Ileap Kypca — 1maTh CTYACHTaM IMPEACTABICHUE O COBPEMEHHBIX METOJaxX OO0pabOTKU
uHOpPMALlUM W HUCCIENOBaHHUS SBJICHUM IyTeM UX YHCJICHHOTO MOJEIHPOBAHUS Ha
KOMITIBIOTEpPaX, CHOCOOCTBOBATH  PAa3BUTUI0O WX  HHTEIUIEKTYalbHBIX,  TBOPYECKHX
CIIOCOOHOCTEH M KPUTHYECKOTO MBINUICHUS B XOJE IPOBEICHUS WCCIICIOBAHHN, aHAIH3a
SIBJICHUH, BOCIIPUATHS M HHTEPIIPETAIIMHA WH()OPMAIINH.
JInst qOCTHKEHUS TaHHOM e Iu OBLIN ITOCTABJICHBI 3a1a4M.
. OCBOWTH IPUEMbI W METOJbl TPOrPAMMHPOBAHHMS B OIEPAIMOHHBIX CHCTEMaxX
Windows u Linux;
. W3YYUTh OCHOBBI TOCTPOEHUS YUCICHHOM MOJETH (PU3UUECKOTO SBJICHHUS;

M OCBOUTBH NPHUEMBI UCCIICAOBAHU A (I)I/ISI/ILIGCKI/IX SIBIICHUH Ha IMpuMEpe X MOJCIIN.

2. Mecto qucuumiunsl (moayJs) B ctpykrype OIIOIT
Kypc BpuncnurensHoil GU3MKM MOIyNs «UH(GOPMATHKa» OTHOCUTCS K 0a30BOW yacTH
MaTEMaTUYECKOr0 M €CTECTBEHHOHAyYHOIO LHMKJIA JUCHMIUIMH. JlaHHasg  JIHCLUIUIMHA
IIpeAHa3HaYeHa I CTYACHTOB IIEPBOTro Kypca.
OnmHuM W3 HampaBlIeHUH MOJEPHHU3AIMA POCCUHUCKOTO OOpa30BaHMsI SIBISIETCS HHTETPAIUS
JUCHUIIMH MAaTe€MaTHYeCKOr0 M E€CTECTBEHHOHAy4YHOro Iukia. Kypc BBIUMCIMTENBHOU
(U3MKN COOTBETCTBYET TOM KOHLEMIMH, T.K. IPH €r0 W3YYEHUH HCIIONIB3YIOTCS pa3fieiibl U
TEMBI CJIEAYIOIUX TACLUILINH:
. OCHOBbI ~(QU3MKH (MEXaHMKa, MOJEKyJIspHass ¢u3MKa M TEepMOJUHAMUKA,
JNIEKTPOIUHAMUKA, ATOMHAS U siZiepHast HU3NKA);
. BhICIIasE MaTeMaTHuka (MaTeMaTHYeCKUH aHajdu3, aHAINTHYECKass TIeoMeTpus,
muddepeHIaIbHOoe U MHTErpajibHOE€ HCUYUCIEHHE, 3JEMEHThl BBIYMCIUTEIHHON

MaTeMaTHUKH, TEOPUsl BEPOSTHOCTEH M MaTeMaTHIeCKasi CTATUCTHKA)



3. TpeboBanus K pe3yJbTaTaM OCBOCHMS JUCUMILIMHBI (MOXYJISA):

O0ecneunBaeMble KOMIIETEHIIMH. Kpr «BrraucnurensHas (l)I/ISI/IKa», COIJIaCHO ITIOJIOXKCHHAM

(benepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAApPTa BBICIIETO MPOQPECCHOHATHLHOTO
oOpa3oBaHus IpH MOATOTOBKe OakanaBpa mo HampasieHuio 03.03.02 dusnka, TO3BOJSET CTYICHTY
npuobpectu cruenyrome odmenpodeccuonanbusie komnereHnuu (OIIK) n npodeccrnonanbHbie
kommneteHiuu (11K):

- CcHOCOOHOCTBIO HCIOJIB30BAaTh B MPO(ECCHOHATBHON AEATEIbHOCTH 0a30Bble 3HAHHS
(dyHaaMEeHTANbHBIX pa3/leioB MaTEMaTHKH, CO3[aBaTb MAaTeMaTHYECKHEe MOJIENN
TUIIOBBIX MPOGECCHOHATBHBIX 3a/1a4 U MHTEPIPETUPOBATH MOJYyUYECHHBIC PE3YJIBTATHI C
y4eTOM TpaHull mpuMeHumoctu mozaenei (OITK-2);

- CHOCOOHOCTBIO pelIaTh CTaHAAPTHBIC 3aJadd MPO(ECCHOHATBHON JESITEIBHOCTH Ha
ocHOBe HH(MOpMAIMOHHOW U OuOmmorpaduyeckoil KyiabTypbl C TNPUMEHEHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U C YI€TOM OCHOBHBIX TpeOOBaHUI
urpopmarnnontoii 6ezonacuoctu (OITK-6);

- CHOCOOHOCTBIO HCIIOJIb30BaTh CIHEIMAIM3UPOBAHHBIC 3HAHUS B 00JaCTH (U3UKH JUIS

OCBOCHHUSI TPOoPuIbHBIX Gu3nyeckux aucuuminH ([TK-1).

Pabouass mporpamma BKJIHOYaeT B ce0s NUIAKTHUECKUE EIMHUIIBI, PEKOMEHIyeMble B
benepaqbHOM TOCYJapCTBEHHOM O00pa30BaTE€IbHOM CTAaHJApTe BBICIIETO MPOPECCHOHATBLHOIO
o0pa3oBaHUs IPH MOATOTOBKE OakanaBpoB 1o HampasieHuto 03.03.02 duzuka.

Huctunnmuna  «BeruaucnurenbHas — Qu3Mka» — MpeACTaBiIsieT  coOOW  €CTeCTBEHHOE
MIPOIOIDKEHHE Kypca HH()OPMATHKH, H3y4aeMOT0 CTYICHTAMH B TIEPBOM CEMECTpeE.

CryneHT, OCBOMBIIMI BCIO Mporpammy OakaiaBpuara, ¢ yuetoM Kypca «IIporpammupoBanue»

Oyznet obnamate cienyrommu kommnerenusamu: [1K-1, OIIK-2, OITK-6.

4. O0beM AUCHMILINHBI (MOYJI1) M BUABI Y4eOHOI padoThl

Bun yueoHoil paGoThl Bcero CemecTpsl
4acos /
3a4€eTHBIX 2
eTMHUIY
AyauTopHbIe 3aHATHS (BCEro) 60/1,67 60
B Tom umncne: - -
Jlexnn
[Tpaxtrueckue 3ausatus (113)
Cemunapsl (C)
Jlabopatopusie pabotsl (JIP) 54/1,5 54
KCP 6/0,17 6
CamocTosiTeIbHasi paboTa (Bcero) 48/1,33 48
B Tom uncre: - -




[ToaroroBka K ornpocy 6/0,17 6

Pemenue 3a1ay Ha mporpaMMUpPOBaHUE 40/1,11 40

IToaroroBka K 3a4eTy 2/0,06 2

KonTakTHas padora (Bcero) 64,8/1,8 64,8

Bu npoMexxyTouHO# arTectaiuu (3a4er, SK3aMeH)

OO6w1as TpyJ0EMKOCTh 4ackl 108 108
3a4ETHBIC €UHUIIBI 3 3

5. Conepxxanne TUCUMIIMHBI (MOXYJIs1)
5.1. Conep:xanue pa3iei0B U TeM JUCHUIIMHBI (MOIYJIA)
Pasznes 1. UncsieHHOe MOIe TMPOBAHUE IBUKEH M.
Tema 1. IlonsiTHE 0 YN CJIEHHOMH MOJEIN.
[IpuBenenue ypaBHeHUs ABMKEHUA K Oe3pazmepHomy Buay. [lapamerpsl momoowus.

Tema 2. UnciieHHOe pelieHNe YPABHEHUH IBHKeHUSI MATePUATbHON TOYKH.
AnroputMmsl Diiepa u Pynre — Kyrra.

Tema 3. MoaenupoBaHue JJMHEITHOTO W HEJIMHEITHOT0 MasiTHHKA.
da3zoBas TpaeKTopus. YCTOHYMBOCTH pemieHUus. DOUHUTHbIE UM WHOUHUTHBIC JBUKCHHS.
Cemnaparpuca.

Tema 4. /IBuskeHre MATEPUATBHON TOYKHU B IEHTPAJIBLHOM I10JI€.
[IpuTArnBarOmMni U OTTAIKUBAIOIIMN LIEHTPHI.

Tema 5. /IBukeHrEe TOYEYHOT0 32aPSA/Ia B O[THOPOJIHBIX IMOJISIX.
I[BI/I)KGHI/IG 3ap;ma MarHuTHoM IIOJI€, B CKpGHIeHHI)IX OIIHOpOI[HI)IX BJIGKTpI/I‘-IeCKOM n
MAarHATHOM HOJISIX.

Pa3nea 2. MogeaupoBanne BEeKTOPHBIX MOJIEH.
Tema 6. [locTpoenne CHIIOBBIX JTUHHI.
CunoBble JUHUM DJIEKTPUYECKOTO IOJISI Pa3sHbIX MCTOYHMKOB. CHIIOBBIE JIMHUM MarHUTHOTO
TIOJISL.

Tema 7. IlocTpoeHne U30TUHHIA.

JInann paBHOTO MTOTCHHOHATIA I IOJd TOYCYHBIX 3apsa0B, PaCIIOIOKCHHBIX B OZ[HOI>'I
miockoctd. CHIIOBBIE JIMHMM Kak M30JUMHUM TIOTOKAa JUIsl aKCHAJIBbHO-CUMMETPUYHBIX
HUCTOYHHKOB I10JIA.

Paznen 3. MoaeanpoBanue ciay4alHbIX IPOLECCOB.
Tema 8. Ciryuaiinblie yncia.
I'eneparop caydaiiaeix uncen.  CoydaliHble 4YHCIIA, PACIPENCIEHHBIE C PaBHOMEPHOU
IJIOTHOCTBIO BEPOSITHOCTU. AJITOPUTM TMOJNYYEHHs CIy4dalHBIX YHCEN, PACIPENEIEHHBIX C
HEPAaBHOMEPHOU INIOTHOCTHIO BEPOSITHOCTH.
Tema 9. Boruuciienue niomajgeit meronom Monrte-KapJio.

Tema 10. Cnyuaiinbie OJ1y:K1aHuS.
MonenupoBanue  CcTOJIKHOBeHMH. OmpeneneHue JUIMHBL  cBOOOAHOro  mpooera.
MonenupoBaHue IBUKEHUS CO CTOTKHOBEHUSIMHU.



5.2 Pasneanl

JUCIUIINHDI

(mocJiexylouMM) TUCIUIVIHHAMU

H MEKINCHUITIMHAPHDBIC

CBA3H C

o0ecnneynBaeMbIMH

Ne HaumenoBanue
/i | o0ecredynBaeMbIX
(mocneayronmx)

JUCILUILINH

(BIUCHIBAIOTCS Pa3pabOTIUKOM)

Ne Ne paznienioB 1 TeM JTaHHOW JUCIUIUIMHBI, HEOOX OMMBIX
JUTSI U3YYEHHS 00eCrIeYnBaeMbIX (ITOCISIYIONINX ) TUCIUILIAH

1. | maremarmueckoe
MOJICIIUPOBAHNE

YncnaeHHbBIE MCTOABI U

Pazpnen 1, paznen 2

OCHOBBI CETEBBIX
TEXHOJIOTUN

Pazpnen 1, paznen 2

3. | ba3sl maHHBIX

Paznen 1, pazgen 2

4, | CUTHAJIOB U
M300paXKeHUIA

Metonpl 06paboTKu

Paznen 1, pazaen 2

YCTpOMCTBaAMU

praBHeHI/IC BHCIIHUMHU

Pazpnen 1, paznen 2, paznen 3

5.3. Pa3nesbl M TeMbl IMCHUILIMH (MOAYJ1ei)H BHAbI 3aHATHI

Ne | HaumeHnoBaHUe

asJeia
n/n pasit

HanmenoBanue
TEMBI

Buasl 3ausTrii B yacax

Jlexu.

[Ipaxkr.

JIa0.
3aH.

CeMmun
3aH.

CPC

Bcero

IHousarue o
YUCJIEHHOUN
MOJIEIIN

6

Yucnennoe
peuieHue
YpaBHEHUNU
JIBUKECHHUS
MaTepHalbHOU
TOYKHU

12

Yucnenaoe
MOJEITUPOBAHU
€ IBIDKEHUN

MopnenupoBaHu
€ IMHEHWHOTO M
HEJIMHEUHOT 0
MasgTHHKA

12

JBuxenue
MaTepHalbHOU
TOYKH B
LEHTPATbHOM
1oJje

14

JBr>xeHue
TOYEYHOTO
3apsna B
OJHOPOJHBIX
TOJISIX

10

MopaenupoBaH

[TocTpoenue
CUJIOBBIX JUHUHN

12

1€ BEKTOPHBIX
noJieu
7.

[Toctpoenue
JIMHUW PaBHOT'O
MOTEHIIHAA JUIs
110JI51 TOYEYHBIX

14




3apsJI0B
Cnyuaiinbie
8. i 6 4 10
yucia
MoaenupoBan
N Brruncnenue
ue cllydailHbIX N
9. | mporeccos 6 2 8
METOJIOM
Momnrte-Kapio
6. IlepeyeHb ceMUHAPCKHUX, IPAKTHYECKHUX 3AHATHI U JIaDOPaTOPHBIX padoT
No No paznena u HaunmenoBanue cemuHapos, Tpynoe | OueHounsie | Popmu
o/ TEMBI HPAKTUYECKHUX U JTa00PATOPHBIX MKOCTb cpencta | PYeMbIC
KOMIICT
JUCITATITUHBI pabor (dachrn) J——
(Moynis)
1 2 3 4 5 6
1 1 6 MPaKT. U TBOP.
' IlousTHe 0 YnCIIEHHON MOJEIN 3amaHus, codec.
MPaKT. U
TBOD.
2. 1 " 6 P
YucneHnHoe penieHrue ypaBHEHUM 3a/1aHus,
JIBUKCHHS] MATEPHAIbHON TOUYKHU cofec.
MPakKT. U
TBOD.
3, 1 N 6 P
MoaenupoBaHue JIUHERHOTO U 3a7aHus,
HEJIMHEWHOT0 MasiTHUKA co0ec.
MPaKT. U
TBOD.
a, 1 N 6 P
JIBr>KeHre MaTepuaIbHOM TOYKU B 3a/1aHus,
LEHTPAJIbHOM I10JIe cobec.
MPaKT. U
TBOD.
5. 1 6 P MK-1
JIBUKEeHHE TOYEUHOTO 3aps/ia B 3a/laHusl, K2,
OJTHOPOJIHBIX TOJISIX cobec. 8%1(6
PaKT. U
TBOD.
6. 2 6 P
3a/laHusl,
[TocTpoeHue CUIOBBIX TUHUHN co0ec.
MPaKT. U
7 5 [TocTpoeHnne nuHMI paBHOTO 6 TBOP.
' MOTEHIIHANa JIsl IOl TOYEUHBIX 3a/laHusl,
3apsIoB cobec.
MPaKT. U
TBOD.
8. 3 6 P
3a/laHusl,
Crnyualinble yucia colec.
MPaKT. U
TBOD.
9. 3 " 6 P
Brruucnenue miomaaeit MeTogom 3a/laHusl,
Mounre-Kapno cobec.




6.1. IL1an camocTOsITEIbHOM PA0OTHI CTYICHTOB

Bun
Ne N Pexomennyemas | KonumuecTBo
Tema CaMOCTOSITEIILHOU 3aganue
Heo. JuTeparypa JacoB
paboThI
1. Bce TeMnbl Pemrenue 3agaqu Ha Hanucatn Bces 40
porpaMMHUpOBaHUE nporpammy peKOMeHTyemast
JuTeparypa

HOI[FOTOBKa K OIIpOCY I10 Ka)KI[OI‘/'I TEMC

HOI[FOTOBKa K 3a4€Ty

6.2. MeToanueckue yKa3aHusl 10 OPraHU3ALUM CAMOCTOSTEIbHOI PadoThl CTYIEHTOB

TpeOOBaHUH,

K COBPCMCHHOMY CIICHIUATIUCTY O6H_[CCTBO NpCaAbABIIACT AOCTATOYHO H_II/IpOKI/Iﬁ IEPCUCHb

cpeanu KOTOpPBIX HCEMAJIOBA)KHOC 3HAYCHHUEC HUMCCT HAJIUYUC Y BBITYCKHUKOB

OTPENIETICHHBIX CHOCOOHOCTEH M YMEHHUSI CaMOCTOSTENIbHO JO0OBIBATh 3HAHUS U3 PA3JIHUUYHBIX

HMCTOYHUKOB, CHUCTEMAaTU3UPOBaTh I[OJIyUEHHYIO HH(OpMalLMIO, [aBaTh OLEHKY KOHKPETHOMN

(bHHaHCOBOﬁ CUTyalllu. (DopMI/IpOBaHI/Ie TaKOro yMCHU: IIPOUCXOAUT B TCUCHHUC BCCro IEpuoaa

O6y‘{eHI/I${ gepe3 y4daCTHuC CTYACHTOB B IPAKTHYCCKUX 3aHATUAX, BBIIOJIHCHUC KOHTPOJIBHBIX

3aJIaHni,

HallMCaHWE€ KYPCOBBIX M BBINYCKHBIX KBAJU(UKALMOHHBIX padoT.

IIpu sTOoMm

CaMOCTOsITEeNIbHAsE pab0Ta CTYICHTOB UIPACT PEIIAIOIIYIO POJIb B XOJIE BCETO y4eOHOTo mporecca.

1)
2)

3)

CamocrodTenbHas paboTa pearu3yercs:

HeHOCpeI[CTBeHHO B IIpOLECCC ayAUTOPHBIX ITPU BBINIOJIHECHUN Ha60paTOpHLIX pa60T.

B koHTakTe ¢ nmpernoaaBaTcJicM BHEC paMOK paCliMCaHUA - Ha KOHCYJIbTallUAX 1O y‘IG6HBIM

BOIIpOoCaM, B XO0J€ TBOPYCCKUX KOHTAKTOB, IIPHU JIMKBUAAITUN SaJIOH)KCHHOCTGﬁ, npu

BBIITOJITHCHHUU MHAWBUAYAJIbHBIX SaI[aHI/Iﬁ uT.AO.

B 6ubnuoteke, 1oma, B 0O0IIEKUTHH, HAa Kadeape NP BHIIOTHEHUHU CTYIEHTOM Y4eOHBIX U

TBOPUYCCKHUX 3a/1a4.

FpaHI/IHBI MCXKAY 9TUMHU BUIaMU pa60T J0CTAaTOYHO PAa3MbIThI, a CaAMH BU/IbL

CaMOCTOSITENTLHOM paboThI TIepeceKaroTcs. TakuM 00pa3oM, caMOCTOSATEIBHON paboTa CTYICHTOB

MOKET OBITh KaK B ayIUTOPUH, TAK U BHEC €C.

7. lIpuMepHasi TeMATHKA KYPCOBBIX Pa0oT (MMP0EKTOB) (IPH HAJIMYMH)
KypcoBbie paboThl HE IPETyCMOTPEHBI.




8. YueOHo-MeTOAMYeCcKOEe U HH(POPMALIMOHHOE 00ecTiedeHre JUCHUIIIMHBI (MOAYJIsA):
a) OCHOBHAs IUmepamypa

1.

Kpacos, B. U. KomnbrotepHoe MoenupoBanue (PU3MIECKUX MPOIECCOB [ DIMEKTPOHHBIN
pecypc] : yueb. mocobue / B. 1. Kpacos. - 3BK. - Upkytck : U3n-Bo UT'Y, 2014. - Pexxum
nocryna: OU3 "bubnuotex". - Heorpanuy. qocrym. - ISBN 978-5-9624-1066-1

AmocoB, A. A. BeruuciautenbHbie METOBI [ DiIeKTpOHHBIN pecypc] / A. A. Amocos, H. B.
Komuenosa, FO. A. JlyOunckuii. - Mocksa : JIans", 2014. - 672 c. : un. ; 21 cMm. - (YueOHUKH
quist By3oB. CrienmanbHas sureparypa). - Pexxum nocryna: ObC "UznatensctBo "Jlanp". -
Heorpanuu. gocrym. - IlpenmMeTHbIil ykasaTens: ¢. 655-666. - bubmuorp.: ¢. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

Kpacos, B. 1. ITlpaktudeckoe nporpammupoBanue [Tekcr] : yue6. mocobue / B. U. Kpacos,
A. A. Ilepesanos ; pem.: A. I'. Yenckuii, B. b. IBanoB ; Upkyrckuii roc. yu-t, ®us. dax. -
Upkytck : M3g-so UT'Y, 2015. - 111 c. ; 20 cem. - ISBN 978-5-9624-1279-5 : V]JIK

0) donoanumenvhas iumepamypa

1)

2)

3)

4)

681.3.06(075.8) . — (66 3K3.) %WW e %5 /’b/fy %

I'ynn, X. KommbrotepHoe monenupoBanue B ¢usuke [Texct] : [B 2u.] / I'ynn,Xapsu;
ITepeBon ¢ anrn. A.H.ITomonosa, B.A.ITanuenko. - M. : Mup. U.2. - 1990. - 399 c. : umn. ;
22cm. - ISBN 5030015922 Bubmuorp.B konue riaB.-IlepeBox m3a.:An introduction to
computer simulation methods applications to physical systems/Harvey Gould,Jan Tobochnik
(Reading,Mas.etc.). VIK 53:681.3 — (2 9k3.)

UBano, B.b. KowmmbioTepHoe wmojaenupoBanue u mnporpammupoBanue [Tekcr]
yueb.nocodue / B.b. UBanoB; M-Bo o6pazoBanus PO. - Upkyrck : U3n-Bo UT'Y.

4.1 : OcHoBbI KOMIbIOTEpHOTO MoaenupoBanus. - 2003. - 91 c. - bubauorp.: ¢.91. — (33
9K3.)

Y.2 : S3s1k mporpammupoBanus CU. - 2003. - 68 c. - bubmmorp.: ¢. 68. — (50 7k3.)

Y.3 : UactpymenTanbHble cpencTBa MojaeupoBanus. - 2003. - 143 c. — (50 9k3.)

Kynun, C.E. Bpruucnutensnas ¢usuka [Texcr] / C.E. Kynun ; IlepeBox c¢ aHri.
A.Jl.bapkanosa, A.H.fIBoxuna; [lox pen.A.H.MatgseeBa. - M. : Mup, 1992. - 518 c. ; 22cm.
- ISBN 5030021248 Bubaworp.:c.514-516.- Ilepesoa u3a..Computational physics / Steven
E. Koonin (Redwood City, Calif.etc.). YIK 53:519.6 — (2 2K3.)

bynaBun, JI.A. KommblorepHoe mopaenupoBanue ¢usunueckux cucreM [Tekcr] : [yueO.
nocobue | / JI. A. bynaBun, H. B. Beropuunkwuii, H. 1. JleboBka. - JloaronpyaHsiii :
Wurtemnexr, 2011. - 349 c. : un. ; 21 cm. - buGimorp. B koHre rias. - ISBN 978-5-91559-
101-0 : YIIK 53:681.3.06(075.8) ( 13x3. )
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B) npocpammHoe obecneyenue
Ha kaxxnom kommbrorepe ycranosiaersl OC Linux (Ubuntu 14.04.2 LTS) u cienyromue
nporpammusie makeTsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla,
Gnuplot, Evince 3.10.3, LibreOffice 4.2.8.2. Bce ycTaHOBICHHOE POrPaMMHOE
obecnieuenue Freeware. imeroTcest CMCcKy 3aJaHU U METOJIMYECKOE PYKOBOJICTBO B
AJIEKTPOHHOM M I1€YaTHOM BHJIC.
Kpome Toro, Ha Tex ke KOMIBIOTEpaX B KaueCTBE BTOPOH OINEPAIMOHHOW CHUCTEMBI
ycraHoBiaena Microsoft Windows 7 Professional (mo mnporpamme Microsoft
DreamSpark mist yueOHBIX 3aBeJeHUE, OeCcCpOYHO) M MporpamMMHbId maker Borland
RAD Studio (6eccpouno). IMeroTcsl CITUCKU 3a/IaHUil 1 METOJIMYECKOE PYKOBOJICTBO B
AJIEKTPOHHOM M [1€4aTHOM BUJIC.

T) Oa3bl OAHHBIX, UHPOPMAYUOHHO-CHPABOUHDBIE U NOUCKOBbIE CUCTEMbL

- B cucreme o6OpasoBarensHoro mopraga MHI'Y (http://educa.isu.ru/) pasmerieHs

METOJIMYECKHEe  MaTepuansl W 3amanms 1o  guciumumbe  b1.B.OJ.3
«BpruucnurenbHas GU3MKa».

-+ DU3 «bubmmorex» https://isu.bibliotech.ru/

-+ DBC «Jlanb» http://e.lanbook.com/

-+ DOBC «PykonT» http://rucont.ru

-+ OBC «Aiibykey http://ibooks.ru

9. MarepuaibHO-TEXHUYECKOe O0ecneyeHne JMCUUITUHBI (MOXYJIfA):

[TpuMeHATH TONyYEHHbIE 3HAHUS HAa TNPAKTUKE CTYAEHTHl MOTYT B CIEIHaIbHOM
OUCIUIEHHOM KJIacc€ C COBPEMEHHOM BBIYUCINTENBHOM TEXHUKOM UM COOTBETCTBYIOIIUM
porpaMMHBIM obecrieuenreM. B kinacce umeer 14 cranmonapasix kommbioTepos (Intel Atom CPU
D2500) ¢ monuTopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-
WR542G, wmapupyruzarop DES-1005D. KommbioTepsl HMEIOT JOCTYH K JIOKaIbHOH ceTH
yHUBepcUTeTa U BbIXoJ B MHTepHET. CTYAEHTHl MOTYT CaMOCTOSTENIBHO 3aKPEIUIATh MOTYYEeHHBIN
MaTepuaid B 3TUX Kiaccax. Ha 3aHSATHSIX MOTYT HCHOJb30BaThCS MYJIbTHUMEIUITHBIE CpENICTBa:
neperocHoi mpoektop (CASIO XJ-A241), craumonapusiii HacteHHbIH 3KkpaH (Classic Solution,
244x244), noytoyk Lenovo B590. Kpome Toro, Ha (akynbreTe nMeeTcs KOMIbIOTEPU3UPOBAHHAS

ayauTopus, mpeaHa3HauCHHas JJId CaMOCTOSTEIbHOM pa60TBI.

10. O0pa3oBaTe/ibHbIE TEXHOJIOTHUH:

N3ydenne xypca «BoruncnurtenbHas (Gu3nKa» WAET B IUIaHE HAKOMUTEIHHOW CHCTEMBI, T.C.
COJIepKaTeNbHAas 4YacTh KaXKIOrO pasfena, Kak MpaBWio, 3aBepmiaercs ompocoMm. CTyaeHT B
TCYCHHUC KaXIOro cCEMCCTpa MOOJIKCH BBIIIOJIHUTD OHpeI[eJIéHHOG KOJIMYCCTBO HNPAKTHYCCKUX

3amannii. KOHTpomb camMoCTOSATEIbHON pabOThl OCYIIECTBISCTCS TMPU TMPOBEPKE CO3JAHHOM


http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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CTYJCHTOM KOMITBIOTEPHOM MPOrpaMMbl WM MOJEIH U3 CIHUCKA cemMecmpogulx 3a0anuti 1o TeMe
COOTBETCTBYIOIIEro paszaena. IlpemogaBaTens oleHMBAET pabOTOCHOCOOHOCTH MPOTPaMMBbL, €&
3aBEPIIEHHOCTh, TMOKOCTh, YHMBEPCAJIBHOCTh M PALMOHAIBHOCTh. B 3aBUCMMOCTH OT CTENEeHHU
YCIIEBAEMOCTH CTYAEHTAa U HEJOYETOB MPOrPAMMBI, NAETCS JONOJHUTENIbHOE 3aaaHue. U Torosbii

KOHTPOJb — 3a4YET.

11. Ouenounsbie cpeacrsa (OC)
®onyx oreHouHbIX cpenctB (POC) nmpeacTaBieH B MPUIOKEHUH.
11.1. OueHouHsble cpeaCTBA AJIs1 BXOJHOTO KOHTPOJIS
BXoaH0M KOHTPOJIb HE OCYILIECTBIIACTCA.
11.2. O1ieHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS
IIpuMepHBIi CIIMCOK BOIPOCOB /I TEKYLIErO0 KOHTPOJIS:
1. Yewm ompenensieTcss TOUHOCTH anroputma Jinepa? Kak MoxXHO €€ MOBBICUTH?
2. Kaxoii Bua uMeeT perieHne ypaBHEeHUs ABMKSHUS TMHEHHOTO OCIHILISTOpa?
3. UeM OTIHMUAIOTCS peIICHUs YPaBHEHHUsS IBMKEHUS HEITMHEWHOTO MasTHHKA MPH MaJIbIX
OTKJIOHEHUSIX OT MOJIOKEHHsI pAaBHOBECHS U BOJIM3U CemapaTpuchl?
4. Yro Takoe MHOUHUTHOE ABUKEHHUE?
5. Kakoii TpaekTopun COOTBETCTBYET HH(MUHUTHOE JBUKECHHE B MOJIC IEHTPATbHBIX CHII?
6. Kak Ha3pIBaeTCs ABIKEHHE 3apsHKCHHON YaCTHIIBI B HEOJHOPOTHOM MarHUTHOM IIOJIEC U
B CKPEIIEHHBIX MOJIAX?
7. Urto Ha3bIBaeTCs CUIIOBOM JIMHUEH WU JTMHUEH TOJIs?
B kakux ciaydasx BO3MOXXHO NIEPECEUEHUE CUIIOBBIX JTUHUI?
9. Yro xapakTepusyeT KapTa CHIIOBBIX JIMHHUNA?
10. Kak BbIOMparoTCsi Ha4yalbHBIE TOYKMA JUIS TIOCTPOSHUS KapThl CHJIOBBIX JIMHHMA
MarHMTHOTO TOJIS KOJIBLA C TOKOM?
11. Yro Takoe METO/ «1IBETHOTO KOAUPOBAHUS»?
12. Kakumu CBOMCTBaMH JOJKHBI 0071a/1aTh HCTOYHUKH TTOJISI, YTOOBI MOKHO OBLIO CTPOUTH
KapTy CHJIOBBIX JIMHHUM KaK M30JIMHUN TIOTOKA BEKTOpa MoJsi?
13. Yto Ha3pIBaeTcs JMCKPETHOM CIIydyailHOM BEJWYMHOM, HENpepbIBHOW CilydaitHOU
BEITUYMHON?
14. Yro Takoe ctaHaapTHas ciydaiiHas BelIUYUHA?
15. [IpuBeauTe aNropuT™ reHepaTopa ciaydailHbIX dncen?
16. Yto Takoe pa3bIrpplBaHUE CITYy4alHONW BETUYMHBI?
17. Ot yero 3aBUCHUT TOYHOCTHh MeTo1a MoHTe-Kpasa BeIYMCIeHNs TUIOIIA N TPOU3BOIBHOM
dbopmbI?
11.3. OueHouHble CpeaCcTBa I MPOMEKYTOUYHOM aTTECTALIUU

Marepuainsl 1)1 IPOBEAEHUS TEKYIIETO U IPOMEKYTOUYHOTO KOHTPOJIS 3HAHUM CTYJI€HTOB:

No Kowmmerenmum,

n\;[ Buj xonTposis KoHTponmmpyeMblie TeMBI (pa3aeisl) KOMITIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS

1. CobecenoBanue npu Bce TeMmbl OIIK-2, OIIK-6, I[1K-1
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3aIUTEe TOTOBON
POTPaMMBbI
2. Omnpoc Bce paznensr OIIK-2, TIK-1
3. [ToaroToBka k 3auery Bce paznensr OIIK-2, OIIK-6, I1K-1

Kaxnoe 3amanue mpeimoyiaracT HalmucaHue CTYACHTOM mporpammbl B cpene Borland RAD

Studio Ha 3amaHHyI0 TeMy, OTJIaJKa U 3amuTa ee. [Ipu HeoOXOAUMOCTH MPOBECTH HCCIICAOBAHUE

HOJ'Iy‘lCHHOﬁ MOZCIN IMYTEM HU3MCHCHHUSA IIapaMETPOB 3aaayu. 3a BBIOJTHEHHE 3agaHus CTyACHT

moJIyda€T OIIpPCACIICHHOC KOJIMYCCTBO 0aJIoB. OI[HOTI/IHHI)IC 3aJaHusd C06paHbI B pa3aciibl. Z[J'IH

IMMOJIYYCHHA 3a4€Ta B CCMECTPE HCO6XOIII/IMO BBIIIOJIHUTH XOTS OBI I10 OIHOMY 3aIaHUI0 U3 KAXKIOTO

paszena. TekcT 3a1aHnii IPUBEIEH HUXKE.

1

|. KosieOaunus

Hanucars nporpamMmmy, MOACIUPYIOLIYIO ABUKCHUC JIMHEWHOTO0 MasSTHUKA C 34TYXaHUCM.

Ha pabodem okHe nporpaMmsl 1300pa3uth rpaduku Tpackropun X(t), GpazoBoit Tpaekropun

V(X), nonuoii sneprun E(t). MiccnenoBath qBHKEHHS C pa3HBIMUA HAYaIbHBIMU YCIOBHAMHU. (2

Oaia).

JIONIOJTHUTB IPOTPaMMy M300paKEHUEM JIBUKYILETOCS MasITHUKA B PEKUME aHUMAIHH (1
Oain).

2 ITlocTpouTh KOMITBIOTEPHYIO MOJIEIh BEIHYK/ICHHBIX KOJIeOaHU JIMHEWHOTO MAasSTHHUKA C

3aryxaHueM. [TocTpouTs pe3oHaHCHYIO KpuBYIO (3 Gaa).

3

Hammucate nporpamMmmy, MOACIUPYIOLIYIO ABUKCHUC HEIMHEWHOI0 MasiTHUKA C 34aTyXaHUCM.

Ha pa6ovem okHe nporpaMmsl H300pa3uth rpaduku Tpackropun X(t), GpazoBoit Tpaekropun

V(X), nonuoii sueprun E(t). MicciaenoBaTth qBHKEHHS BOIH3H cemapaTpuchl (2 6asa).

JIONOJIHUTE IPOTrpaMMy M300pakeHUEM JIBUKYILErOCs MassTHUKA B PEXKUME aHUMAIUH (1

Oai).

Il. TpaekTopuu

4. Hamucate nporpaMmy BBIYHCIIEHUS TPAEKTOPUH 3apsia, IBUKYIIETOCS B CKPEIIEHHBIX

OOTHOPOJHBIX SJICKTPUUCCKOM U MATrHUTHOM IIOJIAX. HccnenoBaTh ABMKEHUS IMPpU pa3HbIX

HayvalbHbIX yCIOBUSX (2 6asuia).

5.

Hamnncars nporpaMMy BBIYHMCIIEHHS TPAEKTOPUU 3aps/ia, IBHXKYLIETOCS B HEOJHOPOJHOM

MarHuTHOM TI0Jie. 3aKOH M3MEHEHHSI TTOJIsl B IPOCTPAHCTBE 3a/1aeTCs MpernoaaBaTenem (2 6aa).

6.

I11. Cniyuaiiable mporecchbl

Haiitu mnomazns kpyra no meroxy Mounte-Kapio, nposepsist monajgaHue BHyTpb Kpyra

IMYTEM HCITIO0JIb30BAHHA YPAaBHCHUA OKPYKHOCTH. I/ICCJ'IG,Z[OBELTB 3aBUCHUMOCTh TOYHOCTH

ompeeeHus TIoMaau oT yucia ucnbitanui ("Beictpenos") (1 6amn).
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7. Haiitu rutommaaps paBHOCTOPOHHETO TPEyToibHUKa 1o MeToay MonTe-Kapio, mpoBepsist
Morna/iaHue BHYTPh TPEYroJibHUKA IyTeM aHaiu3a 1BeTa gurypsl. MccienoBaTh 3aBUCUMOCTD
TOYHOCTH OTIPEIEIICHUS TUTOMIAIN OT Yrciia ucnbitanuii ("Beictpenon") (1 6amn).
8. 3amaua o HaKOIUIEHUH «3epHay. MccnenoBaTh Mmporece HaKOIIICHHs 3epHa Ha HEKOTOPOU
auHUH +1>x>-1, cunTasi, YTO INIOTHOCTH BEPOATHOCTHU P(X) MONaJAaHUs OTAEIBHOTO 3epHa Ha 3Ty
JIUHUIO 3aBUCUT OT X CIEAYIOLIUM 00pa3oM:
npu 0>x>-1 p(X)=1+Xx,
mpu 1>x>0 p(x)=1-X,
npu ‘X‘ >1 p(x)=0.

N306paxaTs ynasiime 3epHa KpyKkaMmu (TIpyU COOTBETCTBYIOIIUX 3HaueHusx "X") (3 6amna).

IV. TpaekTopuu 4acTHIl IpU HATUYUU CTOJIKHOBEHHUI

9. BpHCIUTH ¥ H300PA3UTh TPACKTOPHUIO YACTHUIIBI PU HATMYHH CITYyJalHBIX CTOJKHOBEHUH,
MPUBOIALINX K N3MEHEHHUIO HAIIPABJICHUS ABM)KCHUS YaCTHUIIBI HA MIPOU3BOJIBHBIN yrou (B
untepsaiue ot 0 10 271) 6e3 u3MeHeHUsI MOTYJIsE CKOPOCTH. CHUIIOBBIE TOJIST OTCYTCTBYIOT.
Cpennsist nmuna npoOera pasHa L. [IpocienuTts n3mMeHeHe BO BpeMEHH CMEIICHHS YaCTHIIBI OT
HAYaJIbHOW TOYKH, IIOCTPOUB TpapuK 3aBUCHMOCTH CMEIICHHS KaK (DYHKIIUU OT MPOIICIIIETO
BpeMeHH (2 Oarra).

10. Ha ogHOpOoaHYIO O€CKOHEUHYIO IUTACTUHKY TONMMHON d  B10JIb OcH X Ma/aeT MOTOK

HEeHTPOHOB. [IpK CTOJIKHOBEHNH C aTOMOM BEIIECTBA € BEPOATHOCTHIO P, HelTpoH

noryomaercs, a ¢ BepostHocteio P, =1— P, ynpyro paccensaercs, npuuem see

HaIlpaBJICHUA ABUXKCHUSA HeﬁTpOHa MMOCJIC paCCCAHUs PABHOBCPOATHBI. Cpe,[[HHfI JJIMHa

cBoboHoro npodera pasHa L. IIpomonenupoBaB TpackTopuu ABmxeHUss N =100 HEUTPOHOB,

ONpeseNuTh, CKOJbKO HeltpoHoB N, mormormiock B miacTuHKe, ckoibko HeitpoHo N,
OTPA3UIIOCh OT [UTACTHHKU M CKOJIBKO HelTpoHoB N, mpouuio ckBo3b miactuHKy. MeHsist

ornomenne L/d or 0,1 1o 10, Beisscuuts ero Buustane Ha 3Hauenus N, N,, N,.

Yxka3zanune: Cuutars , 4T0 0ch X NEPHNEHAMKYISAPHA K IJIACTUHKE, a IBMKEHUE U paccesHue
HEUTPOHOB MPOUCXOAAT B IIockocTsaX XOY. Ecnu moBepXHOCTh, HA KOTOPYIO MagatoT
HEUTPOHBI , PacHoNOKUTh Mpu  x= 0, a BTOPYIO MOBEPXHOCTH NMpH X=d, TO ycIOBHEM
npoxoxJaeHus oyaer x>d , a ycinoBuem otpakenus - x<0 (3 6amna).
11. BblyucauTh U U300pa3uTh TPACKTOPUIO JBIXKEHUS 3apsKEHHOM YacTUIBI B OJHOPOAHOM
MarHMTHOM TI0JI€ TIPH HAIMYWU CTOJIKHOBEHUH (3 Gana).

V. BekTopHble moJis
12. HapucoBaTb KapTy CHJIOBBIX JIMHUHN M SKBUTIOTEHIIMAJICH OIS TOUEYHOTO 3apsa,

pacnonoxenHoro B Touke x=0, y=0 (1 6amn).
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13. HapwucoBaTh KapTy CHJIOBBIX JJMHUH M SKBUTIOTEHIIMAJICH MOJIS IBYX OJJMHAKOBBIX
Pa3HOMMEHHBIX 3apsoB (2 Oaa).

14. HapucoBaTh KapTy CHJIOBBIX JIMHUN TIOJISI IPOU3BOIHHOTO YHCIIA 3aPsI0B, PACIIOIOKEHHBIX
B IUIOCKOCTH 3KpaHa CIIy4aliHbIM 00pa3zoM (3 Oara).

15. M3o0pa3utk pacnpepercHre NOTESHIMAaIa MPOU3BOJILHOTO YHCIIA 3aPsI0B, PACIIOIOKEHHBIX
B IUIOCKOCTH 9KpaHa (KCII0JIb30BaTh IBETOBOE KOJUPOBAHNE PA3IMYHBIX 3HAYCHHH MTOTECHIHAIIA)

(3 6amna).

IIpuMepHBIH CIMCOK BOIPOCOB K 3a4eTy

— Auroputmsl Diinepa u Pynre — Kyrra.

— ®a3zoBas TpaeKTopHs. Y CTOMYMBOCTh pemieHns. DUHUTHbIC 1 MHQUHUTHBIC JABHKCHHS.
Cenaparpuca.

— IlpuraruBaromiuii ¥ OTTAIKUBAIOILUI LIEHTPHI.

— JIBmkeHue 3apsaa B MarHUTHOM I10JI€, B CKPELIECHHBIX OJHOPOJHBIX 3JIEKTPUYECKOM U
MarHUTHOM MOJISX.

— CunoBble JHMHHUM DBJIEKTPUYECKOTO TOJS pPAa3HbIX HCTOYHMKOB. CHIIOBBIE JIMHUU
MarHUTHOTI'O MOJIS.

— JIuHNMK paBHOrO MOTEHUMANIA JUIsl TOJS TOYEYHBIX 3aps/I0oB, PACIIONOKEHHBIX B OJHON
10ckocTH. CHJIOBBIE JIMHUM KaK WM30JMHUM MOTOKA JJIS aKCHaJbHO-CUMMETPHYHBIX
MCTOYHUKOB TOJISI.

— T'eneparop ciydaiiHbiXx uncen. CilydalHble 4HMCIla, PACIPEAEICHHbBIE C PABHOMEPHOMN
IUIOTHOCTBIO BEPOSITHOCTH. AJITOPUTM IOJIYYEHUS CIIy4alHbBIX YUCEIL.

— Beruucnenue mmomaaein merogom Mounrte-Kapio.

— MopenupoBanue cToJKHOBeHUH. OnpeiesieHne JIMHBI CBOOOIHOTO TIpodera.

Pa3pabGorunku:
Z
P p e JIOLIEHT, K.().-M.H. B.N., Kpacos
F
(noonucwv) (3anumaemas 00AANCHOCD) (unuyuanvl, pamunus)

IIporpamMma paccMoTpeHa Ha 3aceanuy Kadexps! obmmeii u kocMuueckoi busuxu UT'Y

«J5» _uar 2016 r.
IIporoxon Ne _§& , 3as. kadenpoit ﬁ% B.JI. [Tanepusni

Hacrosimmasi mporpamMma He MoKeT OBbITh BOCIPOU3BeleHA HU B Kakoil d¢opme 0e3

NpeABAPUTEIHLHOT0 MHCHMEHHOT0 pa3peleHusi Kadeapbi-pa3padoTynKa MPpoOrpaMMbl.
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JIMeT corytacoBaHus, JONMOJTHEHU M U3MEHEHN I
Ha 2016/2017 y4yeOHbIii rojg

K paboueit mporpamme mucummmbabsl b1.B.OJ.3 «BeruucnurenpHas ¢usnka (IpakTHKyM Ha
OBM)» mnmo HampaBieHWi0  moArotoBku  OakamaBpoB  03.03.02  ®wusmka  (mpoduiib
«DynnamenTaabHas pusukay)

1. B coorBerctBuM ¢ mnpukazoM MmwuHOOpHayku Poccum Nel455 or 07.12.2015 1. o
MEPEUMEHOBAHUU (eIePATBHOTO TOCYJaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BbICIIEro mpodeccnoHanbHOro o6pa3oBanus «VpKyTCKUH TOCYIapCTBEHHBI YHHUBEPCUTET
(®I'bOY BIIO «MI'Y») B (denepalibHOE TOCYAapCTBEHHOE OIOKETHOE O00pa30BaTEIIbHOE
yupexkaeHue Boiciiero oopasoBanus «Mpkyrckuit rocynapcrBeHHbii yHuBepcute (PI'BOY BO
«UTI'Y») untaTh HAaMMEHOBAHKE By3a B HOBOU peJaKIIiu.

2. B paGouyto nporpaMMmy AUCIUTIITUHBI BHOCSITCS CIICIYIOIIUE TOTIOJTHEHUS:
Het nomonnenui.

3. B paGouyto nporpaMMy AMCIHUIUTMHBI BHOCATCS CIEAYIOIINE U3MEHEHMUS:
3aMeHEeHO HAMMEHOBaHUE YHUBEPCUTETA HA HOBOE.

3aB. kadeapoii: %
o0mIeH 1 KOCMUYECKON E__

busuKu B.JI. ITanepHbIii




