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PaGouas nporpamma cocrasiena Ha ocrose ®I'OC BO - GakaaBpuar 1o HanpasJIeHHIO
noaroroBku 09.03.01 MudopmaThka M BEIMHCIHTENHLHAS TEXHHKA (mpuxaz MunoGpHayku
Poccnn o1 19.09.2017 r. Ne 929)

PaGouas mporpamma paccmoTpena  u ono0peHa Ha  3aceiaHuH  Kadespol
BbrancnuTenbHoM TeXHUKM 1 IpOrpaMMHpOBaHHS

19.01.2022, mpotoxosn Ne 4 %
3aB. kadeapoii PV 0.C. Jlorynosa

PaGouas nporpamma ono6pena metoueckoii komuccueii UOHAC =

26.01.2022 r. npotoxosn Ne 5 O/
[Ipencenaren /W P Xpamumn
£ /7
Pabouas nporpamma cocrasiena: W
npogeccop kapeapst BTull, 1-p Texn. nayk B.C. Benkanos
e

Penensent:
Havanbuuk ornena rexnonornueckux miarpopm OO0 «Kommac ITmocy, KaH/. TexXH. Hayk

/’%&% J1.C. Cadonon




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeUUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

LenssMu OCBOEHUS] IMCUMIUIMHBL (MOayisi) «MonaenupoBaHue) SBISETCS H3yuCHHE
IPUHIUIIOB OCTPOCHUSI MOJIeNel 10 (popManu3aluy U aIFOPUTMU3ALUH TIPOLIECCOB 00pabOTKH
uHpOpMaINH, a TAKKe PU3NIECKUX, SKOHOMUYECKUX U APYTUX IMPOLIECCOB.

J1s TOCTH>KEHUS TOCTABJIEHHOM 1€ B Kypce «MoenupoBaHue» pelaoTcs 3a1a4u:

1) wu3ydeHHE TEOpPUM MAaTEMAaTHYECKOrO MOJICIMPOBAaHMs, BUIOB MaTEMAaTHUECKHX
MoJeNel, MaTeMaTH4eCKUX METOJI0OB MOJEIMPOBAHUA; IUIAHMPOBAHWE HMMMTALMOHHBIX
HKCIIEPUMEHTOB C MOJICIISIMU;

2) U3y4eHHE METOOB IIOCTPOCHUSI MOJISIICH U IPOBEPKHU UX aIeKBATHOCTH;

3) peanu3anuo aIrOPUTMOB IO TOCTPOCHHUIO CTATUCTHYECKUX MOJIENICH Ha OCHOBaHHU
9KCHEPUMEHTAIbHBIX IaHHBIX;

4) npuMEHEHHEe MOJeNeii W METOJOB JUIs aHaliu3a, pacyeroB, ONTUMH3ALUH
J€TEPMUHUPOBAHHBIX U CIIy4aiiHbIX SIBJICHUH U IPOLIECCOB.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucuunnuua MopaenupoBaHue BXOAUT B 00s3aTelbyl0 4YacTh Y4eOHOro IUiaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHWS  (YMEHHUs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

CucTeMHbIN aHaN3

[IporpammupoBanue

YucneHable METOAEI

[IpuknagHas maTemaTuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] AUCIUILITNH/TIPAKTHK:

ANTOPUTMBI U TEOPUS CIIOKHOCTH

[IpoekTHas AesSATETbHOCTD

[Ipou3BoicTBEHHAS - HAYUYHO-HCCIeI0BaTeNbCKas paboTa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbraTte ocBoeHus AUCUMILIMHBI (Monyis) «MojenupoBaHuey) o0ydaromuics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITeTEeHLIUSAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAyYHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METOJIbI
MaTEMaTUYECKOTO aHalu3a W MOJCIUPOBAHUSA, TEOPETUYECKOIO0 M HKCIEPUMEHTAIbHOTO
UCCIIeIOBaHMsl B TPO(ECCUOHAILHOU J1eSITEIbHOCTH;

OIIK-1.1 Pemraer crannmaptHele NpoQecCHOHANbHbIE 3aJaud C MPUMEHEHUEM
€CTECTBEHHOHAyYHBIX U OOIIEMH)KEHEPHbIX  3HAHMM,  METOJIOB
MaTEMaTHYECKOI0 aHaJIN3a U MOJIEIUPOBAHHMS

OIIK-1.2 Pemaer mpodeccroHanbHBle  3aayd ¢ IPUMEHEHHEM  METOJIOB
TEOPETUYECKOr0 M IKCIIEPUMEHTAIBLHOIO UCCIIE0BAHUS




4. CTpyKTypa, 00bEM U coep:KaHne THCIUILTUHBI (MOTYJI5)
OO0mmast TpyTI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas padora — 51,95 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;

— paeayautopnas — 0,95 akas. yacos;

— camocTosTeapHas padota — 56,05 aka. yacos;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. 4yac;

dopma aTTecTaluy - 3a4ET C OUECHKOMN

AynutopHast s
o | xomraxTHAs pabora E Z ®dopma TeKyIero
=
5 B aKaj. 9acax o] Bun KOHTPOJIS
Pasnen/ Tema 3 ( A ) = . P Kon
g 3 © | camocTosTensHOM | ycmeBaeMOCTH U
JIACIIATIIAHEL 5 = . | xoMIeTeHIMM
O 2 g paboTh IPOMEKYTOUHOMN
nmab. | mpakT. | 38
Tex. e aTTecTanun
3aH. 3aH. | O &
1. Teopus MoJelen u
MO/JICTUPOBAHUS, OCOOCHHOCTH
MaTeMaTHYECKUX u
HHPOPMAIIMOHHBIX  MOJIENCH.
TIpumepst JIOTUCTHYECKUX,
CTOXAaCTHYECKUX 31
UMHUTAILMOHHBIX MOJIEJIEH.
1. ITouck
JTIOTIOJTHUTENHHOM
UH-popManuy Mo
3aJIaHHOM TEME.
1.1 Pa3Butve NOHATHS 2.
. OIIK-1.1,
MOJIEIIH. Crioco0b1 2 4 | CamocTosaTenbHOE | Y CTHEIH ompoc OITK-1.2
BOILUIOILLICHHS MOJICIICH. u3yueHue y4eOHOH ’
JIUTEPATYPHI.
3. Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMU.
1. Pabora ¢
1.2 CootBerctBue Mexay| 5 3JIEKTPOHHBIMHU
MOJICNIBI0 U OPUTHHAJIOM, OuOIMOTEKAMH.
. OIIK-1.1,
CXOACTBO U  pa3iiyue. 1 8,95 2. YcTHBIH ompoc OIK-1.2
TlonsiTiE  aIEeKBAaTHOCTH CaMocTosATENbHOE '
MOJIEIIH. U3ydeHHe ydeOHOM
JIUTEPATypPHI.
1. Pabora ¢
1.3 OcobennocTu
3JIEKTPOHHBIMHU
MaTeMaTHYECKUX "
OMOIMOTEKAMH.
WH(POPMAITUOHHBIX . OIIK-1.1,
N 2 51 2. YcrHbIi onpoc
MOJIEIIEH. Hx OIIK-1.2
CaMOoCTOSITEIbHOE
BO3MOYKHOCTH u o
U3ydeHHe ydeOHOM
OTpaHUYCHHUS.
JIUTEPATypPHI.




1. Pabora ¢

14 Oransl
AJIEKTPOHHBIMHU
MaTeMaTHYECKOTO
OubIHOTEKaMHU.
MOJIETTUPOBaHMUS. " OIIK-1.1,
2 4 2. YcTHBIN orpoc
Onepanuu HaJl OIlK-1.2
CaMmocrosTensHoe
MaTeMaTHYSCKUMHU o
U3ydcHHe y4eOHOMH
MO/ICIISIMH.
JIATEPaTypPhIL.
1. [ToaroroBka K
BBITTOJIHEHHIO
1.5 TIlpumepsl Mopeneit IL.p.Ne2.
TUTSt ONHMCAHUS 2. ITouck
TEXHOJIOTHIECKUX OTIOJTHUTENBHOM
MPOIIECCOB OreHka 2 8/81 6 imbo MaI{H 10 Komnoxsiym mo OIK-1.1,
port ' Henka pMalt 1.p.Ne2. OIIK-1.2
MIPUTOJHOCTH  CO3JaHHOU 3aJJaHHOH TeMe.
MOJENN, €€ aJanTamus M 3.
OLIEHKAa YCTOHYHUBOCTH. CaMmocrosTensHoe
M3y4eHne yueOHon
JUTEPATYPHI.
1.6 Tlpumepsr Mopene 1. [Togroroska
JUIst ONHCAHUSA BBITIOJTHEHU IO
OHOJIOTHYECKHAX .p.Ne3.
MPOIIECCOB Onenka 2 6/61 6 p2 Komnoxsiym mo OIK-1.1,
P ' : ) 1.p.Ne3 OIK-1.2
MPUTOJHOCTH  CO3JaHHOU CaMocTosITeNnbHOe
MOJIENIY, €€ ajanTauus u u3yueHue y4eOHOH
OIIEHKa YCTOHYHUBOCTH. JIUTEPATYypPHI.
1. IoaroroBka
1.7 Amnanus A
. BBITTOJTHEHUIO
MOJICITUPYEMOH  CUCTEMBI.
1.p.Nel.
MNudpopmannoHHbie KosnokBuyM 1o OIlK-1.1,
2 8 5 2.
MOJENU JUld  ONHUCAHUsA 1.p.Nel OIIK-1.2
CamocrosTensHoe
SKOHOMHUYECKHX .
M3y4eHHe yueOHOH
MPOIIECCOB.
JIUTEPATyPhI
1. IloaroroBka x
BBITIOJIHEHHIO
1.8 IlocTpoenue,
1.p.Ned.
0COOEHHOCTH MPUMEHECHUS Kommoksuym mo OIIK-1.1,
2 6 9 2.
u COCTaBJICHHS 1.p.Ned. OIIK-1.2
. CaMmocrosTensHoe
JIOTHCTHYECKUX, MOJICTICH. .
M3y4eHre yueOHOH
JIUTEPATYPHI.
1. IloaroroBka x
BBITTOJIHEHHIO
1.9 TIpumepbt
1.p.NeS.
JIOTUCTUYECKUX, Komnoksuym no OIIK-1.1,
2 6 8 2.
CTOXaCTHYECKUX 31 1.p.Ne5. OIIK-1.2
o CamocTosaTenbHOoe
UMHUTAIHOHHBIX MOJIETICH. .
u3yyeHue y4eOHOH
JIUTEPATYPHI.
Wroro no pazneny 17 |[34/141 56,05
Hroro 3a cemectp 17 |34/141 56,05 320
Wroro no mucturinHe 17 |134/141 56,05 3a4eT C OI[EHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00-pa3oBaTeIbHOrO0 Mpolecca U MPEANoNaraloulyl0 MpPSAMYI0 TPAHCIALMIO 3HAHUA OT
npernoaaBare-jisi K CTYACHTY.

@®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HABBIKOB I10
IPEI0-)KEHHOMY aJIFOPUTMY.

2. Texnonoruu npobIeMHOr0 O0y4eHHUs] — OpraHu3alus o0pa3oBaTeNBLHOrO IMpolecca,
KOTOpask MPEIoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YYEOHBIX MPOOIEMHBIX
CUTYalui JUJIsl CTAMYJIMPOBAHUS aKTUBHOW MO3HABATEILHON AEITEIbHOCTH CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpakTuueckoe 3aHaTHe B GopMe NPAKTHKyMa — OpraHu3anus ydeOHO paboThl,
HaIpaBJ€HHAs Ha pelIeHHE KOMIUIEKCHOMW y4eOHO-TI0O3HABATENbHOM 3a/ayu, TpeOyromen OT
CTyJEHTa IPUME-HEHUS KaK Hay4HO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUUECKUX HABBIKOB.

3. HTEepaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MPoIecca, KOTopas
npe-TojiaraeT akTUBHOE M HEIMHEITHOe B3aMMOJCHCTBHE BCEX yYAaCTHHKOB, JOCTIDKEHHE Ha
3TON OCHOBE JIMYHOCTHO 3HAYUMOTO JJI1 HUX 00pa30BaTEIbHOIO pE3yJIbTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOIB30BAaHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMHu), JeKuus-Oecena,  JIEKIUSA-AUCKYCCHUsA,  JIEKIHUSI-TIPEcC-
KOH(pepeHIus.

CeMuHap-aucKyccHsl — KOJUIEKTUBHOE OOCYXKJEHHE BOIIPOCOB, MPOOJIEMBI, BHISBICHHE
MHEHUH B TPYIIIE [10 TEME HAYYHOT'O UCCIIEI0OBAHUS CTYIEHTOB.

4.  HHpopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHblE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPOllecca, OCHOBaHHAs HA MPUMEHEHUU NMPOTPaMMHBIX Cpell U
TEXHUYECKUX CPENCTB paboOThl ¢ MH(pOpMaIMeld Mo TeMe Hay4HO-HCCIIEI0BATEeIbCKON paboThI
CTYJEHTOB.

@®opMmbl Y4eOHBIX 3aHATHH C HCIOJIb30BaHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexuus-Bu3yanu3anusi — U3JI0KEHHUE COJIEpP’KaHUsl COMPOBOXKAAETCA NpE3eHTAlUed U
BHUJIEOMATEpPHAIOB MO KypcaM «Martematudyeckoe wMojaenupoBanue» U «KommnberorepHoe
MOJIETTUPOBAHUE.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Moaenuposanue cuctem: IToaxoapl U MeTobl: yueOHoe mocobue / B.H. Bonkosa, I'.B.
['openosa, B.H. Ko3nos u n1p. ; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit deneparyu,
Cankr-IlerepOyprckuit  rocymapcTBEHHBIH —IMOJMTEXHUUECKUd  yHHBepcuteT. - CIIO
N3znarensctBo [lonutexuuueckoro yauBepcutera, 2013. - 568 c. [DnexTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=362986



2. Kpyunnun, B.B. KommnbroTepHble TEXHOJIOTMHM B HayKe, 0Opa3oBaHMM U IIPOU3BOICTBE
9JIEKTPOH-HOM TeXHUKH . yueOHoe nmocobue / B.B. Kpyunnun, F0.H. Tanosutikuii, C.JI. Xomuuy. -
Tomck : ToMCkMII TOCYAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOICKTPOHUKH,
2012. - 155 c. [DnexTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208586

3. boes, B.JI. Kommsroreproe moaenuposanue : Kypc / B.JI. boes, P.I1. Ceimuenko. - M. :
Nutepuer-Yuusepcurer Uupopmannonnsix Texnonoruii, 2010. - 455 c. [DnexkTpoHHbIi pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=233705

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. Sluukos, .M. BBenenue B MareMaTH4eckoe MoieTupoBanue: yued. mocodue [Tekcr].
/.M. SlauxoB. Marautoropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I.1. Hocosa, 2012.
84 c.

2. SlunkoB .M., 3apeukuit M.B. Matlab s cTyneHTOB HHKXEHEPHBIX CIICIMATbHOCTEH.
OcHoBbl.: YuebHOe mnocobue. M3a-Bo Maruurtoropck. roc. TexH. yH-ta um [.M. Hocosa,
MarnuToropck, 2017. 135 c.

3. Sluukos 1.M., Baperkuiit M.B. Matlab mist cryneHToB HHXEHEPHBIX CHCHMATbHOCTEH.
['paduka. Unrepnomnsanus. Henunelinsie ypaBHenus: Yue6Hoe nmocodue. M3n-Bo Maruutoropcek.
roc. TexH. yH-Ta uM [.1. HocoBa, MaruuTtoropck, 2018. 156 c.

B) MeToan4eckne yKazaHus:

1. SuuxoB MN.M. KommnbioTepHOE MOJEIMPOBAHUE: METOAMYECKUE YKa3aHUS IS
CaMOCTOSITENbHOM paboThl cTyneHToB cniennanbHocTu 230105, nanpanenus 230100 Bcex dhopm
oOyudenus. Marautoropck: M3a-Bo Marauroropcek. rocy. TexH. yu-ta, 2012. 20 c.

2. SlunkoB U.M., Unpuaa E.A. KommproTepHOE MOJEIMPOBAHHE : METOJUYECKUE
yKa3aHHus K J1JabopaTopHbIM paboTaM Mo JucuUIUIMHE «KOMMbIOTEpHOE MOJETUPOBaHHUE» IS
crynentoB  Hampaenenus 230100.62 «MHdpopmatnka W  BBIYUCITUTENbHAs  TEXHHUKAY.
Marnuroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2014. 16 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammuoe o0ecneyenne

Haumenosanwue 10 Ne norosopa Cpox 1eicTBUs INIICH3UN

MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

MathWorks
MathLab v.2014  |K-89-14 o1 08.12.2014 0eccpouHo
Classroom License

IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchlaKa
HarmmonansHaas nH(})OpPMAITMOHHO-aHATUTUYECKAS URL:
cucteMa — Poccuiickuii MHAEKC HAyYHOTO LIUTUPOBAHUS )

(PUHLI) https://elibrary.ru/project_risc.asp

ITouckonas cuctema Axagemust Google (Google Scholar) [URL.: https://scholar.google.ru/




9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHre JUCIUTUINHBI BKITIOUACT:

1. Jlexunonnass aynuropus MynbTUMEIUNHBIE CpPEACTBA XPAHEHHUA, IEpeAayud MU
npezcTaBieHus HHGopMau

2. Kommbrorepuslii kiacc. IlepconanbHble KOMIBIOTEPHI ¢ BUPTYaTbHON MALIHHOMN JUIS
ycraHoBku cepBepHoro IIO, Beixomom B MHTEpHET M € [JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. AyauTOpHUH Ul CAMOCTOSITEIbHON pab0Thl: KOMIBIOTEPHBIE KJIACChl; YNTAIbHBIE 3AJIbI
oubmorekn. Bee xmaccet YUT u ACY ¢ mepcoHaqbHBIMH KOMITBIOTEPAMH, BBIXOZOM B
WHTepHeT M ¢ JOCTYIOM B 3JIEKTPOHHYIO HMH()OPMAMOHHO-00pa30BaTEIbHYIO Cpeay
YHUBEPCUTETA.

4. AynuTopuii Ui TPYNIOBBIX M MHIUBUIYAJIbHBIX KOHCYJIbTALUMN, TEKYILIErO KOHTPOJISA
U [IPOMEKYTOUHOM artectauuu. Aya. 282 u kiaccsl YUT u ACY.

5. llomemenuss s caMOCTOATENbHON paboThl O0yYaroluXcs, OCHAIlEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIOYEHMS K ceThu «/HTepHeT» M Hammdyuem
JIOCTyIla B 3JIEKTPOHHYIO HH(GOpPMallMOHHO-00pa3oBaTelbHYI0 cpely opranuzanuu. Kiaccs
YUT u ACY.

6. Ilomemenust a1 XpaHeHUs W NPO(UIAKTUYECKOro OOCIyXKHBaHUA Yy4eOHOTro
obopynoBanus. LleHTp nHDOPMAITMOHHBIX TEXHOJIOTHIA — ayi. 372.



[Tpunoxenue 1
«Y4eOHO-MEeTOInYEeCKOe 00eCIIeYeHuE CaMOCTOSITEIbHON paboThl 00YJAIOIINXCS»

B Tedenne cemecTpa KaxIaplii CTYJCHT BBITIOIHSET JIA0OpaTOPHBIC PaOOTHI.

[Ipy BBIMONHEHUH KaXKIOM J1abopaTOpHOW pabOThl CTYAEHT CaMOCTOSTEIbHO [ejaeT
3aJjaHKe U 110 TeMe JJAbopaTOpHON pabOTHI 3aIIMIIAET TEOPUIO B BUAE KOJJIOKBHYMA.

CaMocTosTenbHass MOATOTOBKAa K KOJUIOKBUYMY MPOUCXOJUT B IpOIEcCe MOATOTOBKHU
OTBETOB HA TEOPETUYECKHE BOMPOCHI IO KAKIOU TEME IMPU U3y4EHUU Kypca.

IIpuMepHBIE ayAUTOPHBIE KOJUIOKBUYMBbI

KomnokBuym Ne 1. Ananu3 mopenupyemMoil cuctembl. MH(OpMaIMOHHBIE MOJEIH /IS
ONMCAHUS YKOHOMHUYECKUX ITPOLIECCOB.

Mertoas! OCTPOEHUsT MOAEIA MHOIOOTPACIEBOM SKOHOMUKH JIEOHThEBA.

Onucanue MOJIeIM B3aUMOJICHCTBUS B CCTEME pecypc-OTPeOUTEb.

DKO0JIOr0-3KOHOMHUYECKask MOJIEIIb C YUETOM JAEMOTpapUUECKUX IPOLECCOB.

Monenb crapeHys IPOU3BOACTBEHHBIX MOIIIHOCTEH.

[IpuHnuIel, JIexaniye B OCHOBE MOJENN B3aUMOJAEHCTBH JIaHuecTepa.

KomnokBuym Ne 2. Ilpumepsl Mojeneil g ONUCaHUS TEXHOJOTUYECKUX MPOIECCOB.
YucneHHbIN SKCIEPUMEHT.

Omnpenenure, ¢ KAKMM YTJIOM CEKTOP TpeOyeTcs BbIpe3aTh U3 KPYIJIOTo JUCTA

KECTH IS TTOJTyYSHHSI TTO’KAPHOTO Bepa KOHMYECKON (POPMBI C MAKCUMAITbHBIM
00BeMOM.

YucneHHble METOIbI JUIs alllIPOKCUMAIIMU, UHTEPIIOISALUN U SKCTPANONALUN (QYHKIIHI.
YucneHHOE HHTETPUPOBAHUE.

UYucnennslie Meto sl pemenus OY: cxema Ditnepa.

Yucnennsle MeToapl cucteM pemienust O/[Y: cxema Pynre-KyTrsl.

KomnokBuym Ne 3. Ilpumepsl Mmopaenedt s onucaHus OMOJIOTHYECKHX IPOLECCOB.
OrneHka IpUroIHOCTH CO3AaHHON MOJIENH, €€ aJanTalisl U OL[EHKA YCTOMYHUBOCTH.

Co3znaiiTe UHTEPaKTUBHYIO JUHAMUYECKYIO MOJIEIIh MEKBHI0OBOM

KOHKYPEHIIUU JIBYX BUIOB OaKTEpHiA.

Co3znaiiTe UHTEPAaKTUBHYIO JUHAMUYECKYIO MOJIENIb OMOJIOTHYECKON CUCTEMBI

«XUILHUK-)KEPTBAY.

[TocTpoenue mozenei nemMorpaduaeckoro mpoiecca.

Monens rnodansHON KINMAaTHIECKOH U3MEHUYNBOCTH.

Pemienne 3agaun O KOHKYPEHIIMM BHJIOB C TMPUMEHEHHEM NPOTPaMMHON Cpeabl
MATLAB

KomnmokBuym Ne 4. [loctpoenne, 0OCOOCHHOCTH TPUMEHEHHS M COCTaBICHUS
JIOTUCTUYECKUX MOJIEJIEH.

[IpuMeHeHne  JTUHEHHOTO  NPOrPAMMHUPOBAHMS B MaTEMaTHYECKHUX  MOJENSAX
ONTUMAIBHOTO TUTAHUPOBaHUSA. CUMIIIICKCHBIN METO/I.

DKOHOMHMKO-MaTeMaTHYECKUE MOJIENIN, CBOAUMBIE K TPAHCIIOPTHOM 3aJaue.

JlunaMuueckoe mporpaMMHUpPOBaHUE U €T0 TPUMEHEHHE.

MonenupoBaHue MPOIIECCOB MAaCCOBOTO OOCTYKMBAHUSI B IKOHOMUYECKUX CUCTEMaX.

DneMEeHThl TEOpUU MaccoBOro obcnyxkuBanus. OcHoBHble TOoHATHA. Kiaccudukamms
CUCTEM MaccoBoro oocmyxxuBanus. [TorsiTe MapKkoBCKOTO clydyaifHOTO mpoiiecca.



KomnmokBuym Ne 5. CroxacTuueckue 1 MMUTAllMOHHBIE MOJIETH.
Onpenenenue mwiomanu Gurypsel MerogoM Monre-Kapio

Hanummwre nporpaMMy, reHEpUPYIOILYIO CIIy4alHOE YUCIIO 110 3aKOHY
HOPMaJIbHOTO paclpeesieHus INIOTHOCTU BEPOSTHOCTH.

Metonom Monte-Kapio onpenenure miomans, 3aKI0YCHHYI0 MEXIY
rpaduKoM (QYHKIIMH U OKPYKHOCTBIO ¢ IEHTPOM B Touke (3; 3) u paanycom
R=3.

HMMuTanmoHHoOE penieHne 3a1a4 MUHUMU3alluY 3aTpar.

HMMuTanmoHHOE MOJEIINPOBAHUE ITPOU3BOICTBEHHBIX IIPOLIECCOB



[Tpunoxenue 2

OLIEHOYHBIE CPEJICTBA J1JI4 [TPOBEJEHI S [TPOMEXYTOUYHON ATTECTALIUN
a) [Inanupyemsie pe3yabTaThl 00yueHUs
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OIIK-1: CriocobeH IMPUMCHATb CCTCCTBCHHOHAYYHbIC U O6H_ICI/IH)KeHepHBIe 3HaHUA, MCTO/IbI
MAaTCMaTUYCCKOI'o aHaJin3a U MOACIIUPOBAHNA, TCOPCTUICCKOTO U SKCIICPUMCHTAJIBHOT'O
HCCIICAOBAaHUs B HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTH,

OIIK-1.1:

Pemraer
CTaHIapTHbHIE
npodeccuoHanb
HBIE 3aJIa4H C
IPUMECHECHUEM
€CTECTBEHHOHAY
YHBIX U
00IIenHKEHEePH
BIX 3HAHMIA,
METO/IOB
MaTEeMaTHYECKOT
0 aHaju3a u
MOJICTTUPOBAHUS

OIIK-1.2:

Pemaer
npodeccruoHalb
HBIE 33]Ia4H C
MIPUMEHEHUEM
METO/IOB
TEOPETHUECKOTO
u
HKCIIEPUMEHTAITb
HOTO
WCCJICIOBAHUS

HepeueHb meopemu4ecKux 6onpocoes K zadenty.

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

BceoOmHoOCTh  MOJENUpPOBaHMs, TEOpUs  [O3HAHMI,
Hepapxusi MOJENEH, IPUMEPHL.

IIpusenure IIPUMEPBI IIO3HABATEJIbHbIX U
IIparMaTU4eCKuX MOJEIEH.

Moxer 1M OIMH U TOT K€ OOBEKT SBIATHCA
OJIHOBPEMEHHO II03HABaTEJIbHOM M  IpParMaTu4ecKou

Mozenbio? [pumepsl.

[IpuBenuTe HECKOJBKO MPUMEPOB JAUHAMHUYECKUX U
CTaTHYECKUX Mozeneil. MoeT i OJUH U TOT K€ 00BEeKT
SIBJISITHCSL JUHAMUYECKON M CTATHUYECKOM MOJIEIBIO?
AOCTpakTHbIE MOJENHU, WX CBOMCTBA U OCOOEHHOCTH.
[IpuBeguTe cBOM MpUMEPHI MOJIEIIEH.

[Ipsimoe u KOCBEHHOE MOJ00MEe MaTepUaTbHBIX MOJEIEH.
[Tpumepbl. OcOOCHHOCTH MPUMEHEHHSI U UCIIOJIb30BaHUS.
YcnoBHoe mnogoOue MmartepuanbHbIX Mozeneid. CBs3b ¢
a0bCcTpakTHRIMH MojensiMu. [loHsATHE CUTHATIOB M KOJOB C
TOYKH 3PEHUS MOJEIIEH.

[Touemy oTir4aeTcss MOAENb U IEUCTBUTEIBHOCTh. B uem
OCHOBHBIE pa3Inyus’?

KoHne4yHoCTh, YIPOIIEHHOCTD, TPUOIUKEHHOCTh MOJEIIEH.
AJIEKBaTHOCTb, HCTUHHOCTb U JIO)KHOCTh MOJIEJIEH.
OcHoBHBIE CXOJICTBA MEXKY MOJIETBIO u
JNENUCTBUTENBHOCTRIO.  [IpuMepbl  yCIOBHO  HMCTHHHBIX
MOJIEIIEN.

Jvnnamuka monenen. Mx poxzaeHue, pa3BUTHE U CMEPTH.
[TosICHUTB OT Yero 3TO 3aBUCHT.

[IpuBeaute TpeGoBaHMs K MPOIECCY MOJASIUPOBAHUS IS
HCCTIeA0BaTeNs U KitacCcuuKaIus MoIeTeH.

Uem aHanmoroasi MOI€NIb OTJIMYAETCS OT MAaTEMAaTUUYECKON
Mojenu? [IponsmocTpupoBaTh CBOM JOBOBI IPUMEPAMHU.
Uem anamoroBas MoOJENIb OTIMYAETCS OT (PU3MUECKOH
mojenu? [IponsmocTpupoBaTh CBOM JOBOIBI IPUMEPAMHU.
HazoBute u3BecTHbIE MPUMEPHI MOJETUPOBAHUS C LIEJIbIO
uccneaoBanus. Kak B 3THX yCIIOBHUSX OOecTeunBacTCs
SKOHOMUYHOCTb U TPAJyKTUBHOCTh?

MOo3KHO JT1 paccMaTpUBaTh CTYJEHYECKYIO JIA0OPATOPHYIO
paboty kak monens? Ecnu Het, To moyemy? Ecnu na, uro
aBisieTca opuruHaiom? Kakue pe3ynbTaThl, MOTyYEHHBIE
Ha MOJIEJIM MOKHO PacipoCTpPaHUTh HA OPUTMHAJ, a KaKue
Het?

B OONbIIMHCTBE TEXHOJIOTMYECKHX pPACYETOB CBOWCTB
ra3oB Mbl UCXOJIUM W3 MOJEIN UACATBHOIO ra3a, 3Hasi, 4To
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19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

peasibHble ra3bl MOXKHO OINHUCaTh 0o0Jiee COBEPIICHHBIMU
MOJIENSIMU, HAIIpUMEP MOJIENb peabHoro rasza Ban - nep —
Baanbca. O0bsicHUTE TTOYEMY, U B KaKUX CIIy4asiX 3TOTrO
nenath OyJeT Heb3s?

[Touemy HEKOTOPBIX JTroIen MBI Ha3bIBaeM
nparmMatukamMu? PaccMoTpeTh MoBeAEHHE 3TUX JIIOJEH C
TOYKH 3PEHUS TEOPUH MOJECITUPOBAHMUSL.

Kakas wu3 MaremaTMyeckux MOJEIEH MaTepUuaibHOrO
o0bekTa OyAeT couepkaTh OOJIbIIIE MapaMeTpoB: Tpydas
MOJIeTIb OY€Hb CJIOKHOTO OOBEKTa WM OYeHb TOYHAs
MOJI€TIb CPAaBHUTEIBHO MPOCTOr0 00bEKTa U ouemMy?
OObIUHBIE ACTPOHOMHUYECKHE SIBIICHUS MOTYT OBITh
Mpe/icKa3aHbl 3apaHee (3a MHOTO JIET JI0 UX HACTYIUICHHUS),
a TOYHOE MpEICKa3aHWe  IOroJbl Ha  3aBTpa,
3aTPYAHUTENIBHO U BO MHOTHX CIy4dasX SBIISIETCS OYEHb
rpyObIM, ToueMy?

[IpuBenure cBOM  TpUMEPHl  JETEPMUHUPOBAHHBIX,
CTOXAaCTUYECKMX W  CMELIAHHBIX  MaTeMaTH4EeCKUX
MOJIEJIEN U3 TOTO, YTO BhI Y3HAIH B Byse.

Crneuunduueckue 0COOEHHOCTH MaTeMaTUYECKHUX
Mozeinel. [loHsATre MaTeMaTu4ecKoro aropuTMa.

Otanbl MaTeMaTHYECKOro MOJEIUpPOBaHUs. PaccMoTpeTh
IIPUMEP C peann3anueil OCHOBHBIX TalIlOB.

OcHOBHBIE Ollepaluy HaJ MaTEMaTUYECKUMU MOJEISIMHU.
[Toyuemy Mojenb HA3BIBAIOT CHUCTEMHBIM OTOOPaKEHHEM
opuruHaiua?

B uweM TmposBISIOTCS  TPYAHOCTH  MOJEITHPOBAHMS
CIIOXKHBIX cucteM? BpemeHHass acuMMeTpusl.

[Toyemy oTnuMuaeTcs MOAEIb U JAEUCTBUTENHHOCTh. B yem
OCHOBHBIE paznnyus’?

KoneuHocTs, ynpoueHHOCTh, NpUOINKEHHOCTh MOJEIEH.
KommnbrorepHsie Moaenu.

AJIEKBaTHOCTh, HCTHHHOCTD U JIO)KHOCTh MOJICIICH.
OcHOBHBIE CXOJICTBA MEXIY MOJEJIbIO u
JNENUCTBUTEIBHOCTRIO.  IIpuMepsl  yCIOBHO  HMCTHHHBIX
MOJICIIEH.

Huuamuka monenei. X poxkzaeHue, pa3BUTHE U CMEPTD.
[TosicHUTB OT Yero 3TO 3aBUCHT.

OOCynuTh pa3nuyusi B MOJICTH, CB3aHHOM C JIOMIAIBIO C
MO3UILINK KPECThSIHUHA, )KOKEsl, KaBaJIepUucTa, CKyJIbITOPA,
KOHEBO/Ia, MoBapa. 3ajgada oOCYKIEHUS — WJUTIOCTpaIUs
LIETIEBOTO XapaKTepa MOJEIEH.

PaccmotpuTe Batie 100MMOe CTUXOTBOPEHUE WIIH NECHIO
Kak MOJEJNIb JIEUCTBUTEIBHOCTH. UTO B O3TOHW MOJENU
WCTHUHHO, & YTO JIO)KHO?

OOcynuTh pealibHbIe U a0CTPAKTHBIE ACTIEKTHI JTOPOKHBIX
3HAKOB M KapThl MECTHOCTH, T.€. MOJEJel YCIOBHOTO
o100us.

Ecoim  ycnoBHoe momoOme Momened  onpenensieTcs
COTJIAIIEHUEeM, TO 4YeM OrpaHuueHa cBoOoja BbIOOpa
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MOJICJICH YCIIOBHOTO 1O 100UsI?

37. DkcrpaceHe, jAenas MAcChl pPyKamH, CHUMaeT Oo0ib Y
ManueHTa U OOBACHSAA 3TO B3aUMOJCHCTBHEM CBOEro M
ManueHTa ouromnoJs. Ob6cynuTe COOTHOIIICHUE
aJIeKBaTHOCTH, JIO)KHOCTM M  HMCTUHHOCTH  MOJIENH,
IIPEIIOKEHHON SKCTPACECHCOM.

38. AnXuMHKHU yTBEpKJlaiH, YTO EPBOOCHOBA BCEX BeEIleH B
IIPUPOJE — BOJA, OTOHb U 30JI0TO. B cBOMX Tpynax oHU
IpU OSTOM CJeNadd HEeMajJo OTKPBITUH, HaIlpumep,
BBICTIWJIM PTYTh W HAyYWINCh TMOJYy4aTh P APYTUX
TIOJIE3HBIX BEIIECTB, KOTOPHIMHU JIFOJU MOIB3YIOTCS A0 CUX
nop. Ilouemy mpu JI0)KHOCTH HPEANOCHUIOK UM YJAJIOCh
MOJIYYUTh TOJIE3HBIE OTKPBITUSA?

39. ®panIy3ckuii €CTECTBOUCIIBITATENb C.Kapno
paccMmarpuBai MpOIECChl, MPOUCXOIAIINE B MallTUHE, KaK
cKaTue, pacIlupeHre U TEYCHHE «TEIIOBOM >KUIKOCTH.
TemoBeie IIPOLIECCHI OH CBSI3bIBAII c
TUAPOMEXAHUYECKUMHU TEUCHUSIMU c y4acTUEM
teropoga. IloueMy oH cMor co3garb TIE€HHAIBHYIO
TEOPHUIO TEIUIOBBIX MPOLECCOB, KOTOpPasi JIEKUT B OCHOBE
COBPEMEHHOU TepMOJUHAMUKN?

Ipumepnvie npaxmuueckue 3a0anus

1. Kakast MoJienb MCIIONIb3Y€eTCs JJIsl PEIICHUS CIEAYIOIIeH

3a/la4yd: 3aBOJI TPOU3BOIUT TPH BUAA MPOTYKIINH, KOKIBINA U3

KOTOPBIX TpeOyeT 3aTpaT BpeMEeHH Ha 00padoOTKy Ha

TOKapHOM, ()pe3epHOM U CBEPIMIBLHOM cTaHKax. KonndecTBo

MAaIIMHHOTO BPEMEHHU ISl KaKJI0TO U3 CTAaHKOB OTPaHUYEHO.

ITycts cl, ¢2,c3 — mpuObLIb OT peanu3auy eIUHUIIBI

COOTBETCTBYIOILEr0 BUJa npoaykuuu. Tpedyercs

OIIPEAEINTD, KAKOE KOJNYECTBO KaX10T0 BUAA MPOIYKIIUU

He00X0IMMO NMPOU3BOIUTH B TEUEHHUE 3aJJaHHOI'O MHTEpBajia

BpPEMEHH, YTOOBI MOYYUTh MAKCUMaIbHYIO TPUOBLIb.

a. JInHelHOe MporpaMMHpOBaHuE

b. HenuneitHoe nporpamMmmupoBaHue

c. KBagpaTtuunoe nporpammupoBaHue

d. luckpeTHoe MporpaMMHUpOBaHUE

e. /lunammueckoe nporpaMMUpOBaHuE

2. 3aaum MPUHATHUS PELICHUS, TI€ KPUTEPUd OMTUMAaTbHOCTH

Y OTpaHUYEHUS HE 3aBUCAT OT BPEMEHHU, Ha3bIBAIOT:

a. /luHamMu4eckue

b. Cratnueckue

c. Urposeie

d. Heomipenenénnnie

2.Kakomy MeTOJly MaTeMaTH4eCKOro MPOrpaMMHUPOBAHHUS

COOTBETCTBYET nocTtaHoBKa 3agaun: Hailitu F(x) = max (cTx)

mpu ycnoBuu AX <B; X>0, X=(x1,...,xn) D, rne D -

HEKOTOpOe MHOXeCTBO R(n), koTopoe sBisieTcss KOHEYHBIM

WM CYETHBIM

a. JInneliHOE MporpaMMUpPOBaHKE

b. HenuneiiHoe nmporpaMMupoBaHue
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c. KBagpaTtuunoe nporpaMMupoBaHue
d. luckpeTHoe mporpaMMHUpOBaHUE
e. JlunamMuueckoe mporpaMMUpPOBaHUE
3. Cucrema xapakTepu3yeTcsi HAIMUYueM
a. KOMIOHEHTOB U CBs3El MEXKy HUMHU
b. KoMmmoHeHTOB, CBs3e# MeX 1y HUMH H LIEIH
(HYHKIIMOHUPOBAHUS
¢. KoMnoHeHToB, napamMeTpoB KOMIIOHEHTOB, CBA3EH,
CTPYKTYPBI, 11eJ1 (YHKIIMOHUPOBAHUS, 3aKOHOB, TTPaBUI U
ornepaunii GyHKINOHUPOBAHHUS
4. Kakyro Mo/ieJib MOKHO UCHOJIb30BATh JIJIS PELICHUS 3a/1a4u
B CIIEAYIOIICH MOCTaHOBKE: HAWTH 3HAYEHUS MTEPEMEHHBIX
x1,...,Xxn , TOCTaBASAIOLIKE ONTUMYM 33JaHHOM JINHEUHON
(hOpPMEI TP BHIMIOTHCHUN CUCTEMbBI OTPAaHUYCHUH,
MPEACTABISAIONINX TAKXKE JIMHCHHBIC (DOPMBI
a. CUMILIEKC-METOI
b. MeTon BeTBe 1 rpaHuIl
C. Meron MHOXuUTeNel Jlarpanxka
5. Kakoe u3 cnenyroomux yTBepKJIeHui o GopMyIHpOBKe
JIBOMCTBEHHBIX 33/1a4 SABJISETCS HEBEPHbIM?
a. Ecniu ipsimast 3a1aua siBiisieTcs 3aa4eid MaKCUMU3aIuH, TO
JIBOMCTBEHHAA 3a/1a4a OyIeT 3a7aueii MUHUMH3AIUHN 1
Hao00poT;
b. 3HaKu HEPABEHCTB B OTPAHHUCHUSX IBOMCTBEHHOMN 3a1a4n
M3MEHSIOTCS Ha OOpaTHbIE;
c. JIBolicTBEHHas 3a71a4a K JIBOMCTBEHHOM SIBIISIETCS NIPSAMON;
d. Ecnu npsimast 3aj1aua ©MeeT peleHue, TO IBOUCTBEHHAs
3a/1a4ya MOKET U HE UMETh PEUICHUSI.
3aoanus na pewenus 3a0ay u3 ooaracmu
MOOeNUPOBAHUS.
[TakeTamu TPUKIAAHBIX TIPOTPAMM JIJIsi BHITIOJTHEHUS
VWHKEHEPHBIX U HAyYHBIX PAacUYeTOB,
OPUEHTUPOBAHHBIX HAa PaOOTy C MAaCCUBAMU JJAHHBIX —
MATLAB u Mathcad.
HaBpsikamu perieHust mpoCThIX TPUKJIAAHBIX 3a7a4
CpelcTBaMU MaTEMATUYECKOIO0 U UMUTAIIMOHHOTO
MozenupoBanus. HaBpikamMu IpoBeIeHHS] KOMITBIOTEPHOTO
JKCIEPUMEHTA.

1. Tlpunumas, 4YTO  IUIOTHOCTb  MOPCKOH  BOJIBI
YBEIMUYUBACTCS ¢ TAYyOMHOW N , KM mo ciemyrorei

3aBUCHUMOCTH:
_..0,004n 3
y=e , kKr/M". OnpeieNnuTh T/1e HaXOAUTCS LEHTP
TSDKECTH.
2. UsBecTtHa TaOJInYHaA 3aBUCUMOCTH

TEIUIOMPOBOAHOCTH BO3yXa OT TeMIepaTypsl oT 275
1o 500" K u gaBnenus ot 0,1 mo 35 MIla. Paccunrarth
KO3 (UIIMEHT  TEIIONPOBOAHOCTH  JUIsl  JFOOOU
TEMIEpaTypbl U JaBJIEHUS B yKa3aHHBIX JMana3oHax
WCIIOJIB3YS JIMHEWHYIO WHTEPIIONSINIO PYHKIIMHA TBYX
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IIEPEMEHHBIX.

IIpoBecTH YMCIEHHBIN YKCIIEPUMEHT, aHAJIM3 U Ha €70 OCHOBE,
OLICHUTb 3HAYMMOCTb U IPAKTHYECKYIO IIPUTOJHOCTD
MOJIYYCHHBIX PE3YJIbTATOB.

1.

KonunuecTBo cBeTa, MOrIomaeMoro npu NpoxoxIeHUU
yepes3 cI0W BOAbI, IPONOPLHUOHAIBHO TOJIIMHE CII0S U
KOJIMYECTBY CBETA, M1aJIAI0IIETO HAa IOBEPXHOCTH CIIOSI.
[Ipu npoxoxaeHUM Yyepe3 CI0M TONMHON 3 M
MOIJIOIAETCS OJOBUHA IEPBOHAYAIIEHOTO
KoJimyecTBa cBera. Kakas yacTh mepBOHAYaIbHOTO
KOJIMYECTBA CBETa JOUJIET 0 3aAaHHON rTyOuHbI Z=30
M? TlocTtpouts rpadk 3aBUCIMOCTH CBETOBOM
WHTEHCUBHOCTH OT Z.

Camouter ABMXKETCS IO MPSIMOM € IOCTOSTHHOM
CKOpOCThIO Vv, . Ero mpecnenyer Ipyrou camolier ¢

MOCTOSTHHOM CKOpPOCTBHKO V,, B HayaJIbHBIA MOMEHT

HaxOJAIIMICA HAa PACCTOSIHUM @ OT IIEPBOIO 110
MEPIEHIUKYIIAPY K €r0 BEKTOpa CKOPOCTH.
[Ipecnenyromuii camoseT MOCTOSHHO IEPKUT Kype Ha
npecineayemoro. Haiitu ypaBHEeHUE TMHUYU IBUKEHUS
IIPECIEAYIOLErO CaMOJIETa.

[Toctpouts cucremy muddepeHInaaTbHbIX YpaBHEHHN
OINMCHIBAIOLINX U3MEHEHNE YUCICHHOCTH MOMYIISIUM
BOJIKOB, JIUC U 3ai1I€B, NCIBITHIBAIOLINX
BHYTPHUBHUIOBYIO U MEKBHUIOBYIO OOPHOY 3a peCypCHhl.
HaiiTn 4yncieHHyro 3aBUCUMOCTb U3MEHEHUS
KOJIMYECTBA BOJIKOB, KOJIMYECTBA JIMC U KOJIMYECTBA
3alilleB CO BPEMEHEM, PELIUB MOJYYEHHYIO CUCTEMY
MetosioM Pynre — Kyrtol 4 nopsinka. [loctpouts
rpaduK 3aBUCUMOCTH KOJIMYECTBA BOJIKOB,
KOJIMYECTBA JINC U KOJINYECTBA 3ai1IeB OT BPEMEHHU U
rpaduk $pazoBoil TpaeKTOPUU JAHHOW JUHAMUYECKOI
cucteMsl (B npoctpancTse). [Ipu BeIBosie ypaBHEHUH
MaTEMaTHYECKON MOJIENH YUECTh:

[Ipu oTcyTcTBMM BHYTPUBHIOBOM U MEXBHUIOBOM
KOHKYPEHILIMH YUCIEHHOCTh N30JIMPOBaHHON
MTONYJIALIMY 3aHIEB BO3PACTAET, & U30JIUPOBAHHBIX
MOTYJISILUI BOJIKOB U JIUC yObIBaeT. CKOpOCTh
M3MEHEHHUS MPOIOPLUOHATIbHA YHCIEHHOCTH
MOMYJISIMY B TEKYIIIMA MOMEHT BPEMEHU

(k03 puIHEeHTHI MPONOPLHOHATBHOCTH JIJIS 3aH1IEB,
BOJIKOB U JIUC NMPpUHATH paBHbiMU 0,3, 0,04 u

0,01 cooTBETCTBEHHO);

[Ipu B3aMOAENCTBUM 3aM1IEB C BOJIKAMHU
YHCIIEHHOCTD 3aiflleB yObIBAET, a YHCIEHHOCTh BOJIKOB
BO3pacTaeT CO CKOPOCTHIO NMPONOPLMOHAIBHON
KOJIMYECTBY BCTpEY 3aiflieB ¢ BOJIKaMH (IPUHSATH 3a
MPOU3BEICHUE YHCICHHOCTEN 3aiIEB U BOJIKOB B
TEKYITUH MOMEHT BpeMeHH, KO DHUITHESHTHI
MIPONOPLIMOHAIIBHOCTH JUIsl 3ai1IEB U BOJIKOB IPUHATH




Nunukarop
JOCTHUIKCHUSA OI_IGHO‘-IHBIC CpeI[CTBa
KOMIIETEHI[UHA

Kon
HHAUKATOpPa

paBHbiMu 0,04);
TecTsl O AUCHUIUIMHE:
Kakoe BbIcKa3biBaHHE HanOOJIee TOYHO OINPEAEIISeT MOHATHE
«MOJIENbY!
1)TouHas Konusl OpUrvHaia;
2)opuruHai B MUHMATIOPE;
3)o0pa3 opuruHaia ¢ HanbosIee NPUCYITMMU CBOWCTBAMH;
4) HavaJIbHBIN 3aMbIce Oyaymiero oobekra?
2.KommberoTepHoe
MO/JIEJINPOBAaHUE
3TO:
1)mpoiiecc NOCTPOEHUSI MOJIETN KOMITbIOTEPHBIMU
CpeAcTBaMy;
2) mpotecc Ucciae0BaHNs 00bEKTa ¢ TOMOIIbIO
KOMIIBIOTEpHON MOJIEeNH;
3) nocTpoeHre MOJIENH Ha IKpaHe KOMIIbIOTEpa;
4) pelieHrne KOHKPETHOH 3a/1a4ui ¢ IOMOLIbI0 KOMIIBIOTEPA.
3. BepOanbHoil MOJIETIBIO SIBIISICTCS:
1) Mozenb aBTOMOOWIIS;
2) cOOpHHK TIPaBUII JIOPOKHOTO JBUKEHNUS,
3) popmyIa 3akoHa BCEMUPHOT'O TATOTEHHUS;
4) HOMEHKJIaTypa CHUCKOB TOBAPOB Ha CKJIAJIE.
4. MaremaTHueCKONH MOJIEINBIO SBJISIETCS:
1) Mozenb aBTOMOOWIIS;
2) cOOpHUK IPaBUI JOPOKHOTO JIBUKEHHUS;
3) dopmyina 3aKkoHa BCEMUPHOTO TATOTEHUS,
4) HOMeHKJIaTypa CIIMCKa TOBApOB Ha CKJaJe.

0) [lopsok mpoBeAeHMs TPOMEKYTOUHOM aTTeCTalluy, T0Ka3aTeIN U KpUTEPUN OLICHUBAHMUS:
ITpomMexyTouHas aTTecTalys 10 JUCUUIUIMHE «MOennpoBanne) BKIYAeT TEOPETUIECKHE
BOIPOCHI, TIO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHMSI 00Y4AIOIIUMUCS 3HAHUMN, U PAKTUYECKUE
3aJ]aHMsl, BBISABIAIOLIME CTETIEHb CPOPMUPOBAHHOCTH YMEHUN U BIIaIeHUH, TPOBOIUTCS B (hopMme
3a4era.

Kputepun onleHKH Npu POBEIEHUN 3a4€ETa:

— Ha OLEHKY <«3auyTeHOo» — O0OydJaromuiics JEMOHCTPUPYET JIOCTATOYHBIA YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIUH, HAa BOIPOCHI IpenojaBaTessl B paMKaxX H3y4eHHOro Kypca
JTaeT MPABWIBHBIE OTBETHI, MOXKET JOMYCKaTh HETOYHOCTH, 3aTPYIHEHHS, HO B LIE€JIOM 3HAHMI,
YMEHMSI M HaBBIKM COIVIACHO M3y4aeMbIM KOMIIETEHLUSM YCBOEHBI; Ha 3a4€THOE 3aHATHE
MPEJICTaBJICH OTYET C MPABUIHHO BHIOJHEHHBIMU MPAKTUYECKUMU PAa0OTaMU MO TUCIUILINHE;

— Ha OIICHKY «HE 3aU4TE€HO» — Pe3yNbTaT 00y4YeHUsI He JOCTUTHYT, 00yJarOIUICs He MOXKET
MOKa3aTh 3HAHUS Ha YPOBHE BOCTIPOU3BEACHUS U 00bSICHEHNS NH(OPMALIUU, HE MOXKET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a7a4, OTUYET HE MPEICTABIIEH C BBINOJIHEHHBIMU
MPAKTUYECKUMH paboTamMH 10 IUCHUIUIHHE.




