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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

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

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

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

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
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 peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[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;

— paeayautopuas — 0,95 akan. yacos

— camocTosTeapHas padota — 56,05 aka. yacos;
dopma aTTecTaluy - 3a4ET C OUEHKOMN

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
BOIUIOILICHHS 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  pa3iiUyue. 1 8,95 2. YcTHBIH ompoc OIK-1.2
TlonsiTiE  aIEeKBAaTHOCTH CaMocTosATENbHOE '
MOJIEIIH. U3ydeHHe ydeOHOM
JIUTEPATypPHI.
1. Pabora ¢
1.3 OcobennocTu
3JIEKTPOHHBIMHU
MaTeMaTHYECKUX "
OMOIMOTEKAMH.
HH(POPMAIHOHHBIX . 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
OubIMOTEKAMHU.
MOJIETTUPOBaHMUS. " OIIK-1.1,
2 4 2. YcTHBIN orpoc
Onepanuu HaJl OIlK-1.2
CaMmocrosTensHoe
MaTeMaTHYECKHUMHU 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.
MPOLIECCOB Onenka 2 6/61 6 p2 Komnoxsiym mo OIK-1.1,
P ' : ) 1.p.Ne3 OIK-1.2
MPUTOJHOCTH  CO3JaHHOU CaMocTosITeNnbHOe
MOJIENIH, €€ 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
I.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
Hroro no nuciuiianHe 17 |34/141 56,05 3a4eT C OLEHKOM




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 yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

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

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HABBIKOB I10
IPEJI0-)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. HTEepakTHBHBIE 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 UCHOJIB30BAaHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHIA:

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

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 CPEICTB paboThl ¢ MH(pOpMaIMeld Mo TeMe Hay4YHO-HCCIIEI0BATEeIbCKON paboThI
CTYJEHTOB.

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

Jlexuus-Bu3yanu3anusi — U3JI0KEHHUE COJIEpP’KaHUsl COMPOBOXKAAETCS NpE3eHTAlued U
BHUJIEOMATEpPHAIOB MO KypcaM «Martematudyeckoe wMojaenupoBanue» U «KommnbsrorepHoe
MOJIETTUPOBAHUE.

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

7 OueHOYHBbIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecCTALMI
[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 deneparuu,
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. KommbloTepHble TEXHOJIOTHMH B Hayke, OOpa30BaHMM U IPOU3BOJICTBE
9JIEKTPOH-HOHN TeXHUKH . yueOHoe nmocooue / B.B. Kpyunnun, F0.H. Tanosuikuii, C.JI. Xomuu. -
Tomck : TOMCKHH TOCYyIapCTBEHHBII YHUBEPCUTET CUCTEM YIPABJICHHS U PaIUOICKTPOHUKH,
2012. - 155 c. [D5eKTpOoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208586

3. boes, B./I. Komnsroteproe mozaenuposanue : kype / B./1. boes, P.I1. Ceimmuenko. - M. :
Wnrepuer-Yuusepcurer Mudopmammonnsix Texnomoruit, 2010. - 455 c. [DnexTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233705

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. Slynkos, 1.M. BBenenue B MaTeMaTudeckoe MojienupoBanue: yaeo. mocodue [Tekcr].
/.M. SluukoB. Maraurtoropck: M3a-Bo Marautoropck. roc. TexH. yu-ta um. [.1. Hocosa, 2012.
84 c.

2. Sluukor M.M., 3aperkuit M.B. Matlab mist cTyneHTOB HH)KCHEPHBIX CIICIIMATbHOCTEH.
OcHoBbL.: YuebHoe mocobue. M3a-Bo Marnutoropck. roc. TexH. yH-ta uMm [.M. Hocoga,
MarnuToropck, 2017. 135 c.

3. Slunkos M.M., 3apernkuit M.B. Matlab as cTyneHTOB HHXCHEPHBIX CICIMATBHOCTEH.
I'paduka. Unrepnomnsuus. Henuneitnbie ypaBHeHus: YuebHoe nocodue. M31-Bo Maruuroropcek.
roc. TexH. yH-Ta uM [.1. HocoBa, MaruuTtoropck, 2018. 156 c.

B) MeToan4eckne yKazaHus:

1. SuukoB MN.M. KommbploTepHOE MOJETUPOBAHUE: METOJWYECKUE YKa3aHUs s
CaMOCTOSITENIbHOM pa0boThI CcTyAeHTOB crienuanbHocTH 230105, nanpasnenus 230100 Bcex dhopm
oOyudenus. Marautoropck: M3a-Bo Marauroropcek. rocy. TexH. yu-ta, 2012. 20 c.

2. SlumxkoB U.M., Unbuna E.A. KommbrioTepHOE MOAEIMpPOBAHWE @ METOJUYECKUE
yKazaHus K JabopaTopHbIM paboTaMm mo aucuumiinHe «KoMmbroTepHOE MOJETUPOBAHHUE» IS
crynentoB HampaBieHus 230100.62 «MudbopmaThka W BBIYUCITUTENIbHAs TEXHUKa».
Marnuroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2014. 16 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammuoe o0ecneyenne

Haumenoanue [10 Ne norosopa Cpok aeicTBus JTUIIEH3UN

MS Windows 7
Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)
MathCAD v.15
Education J1-1662-13 o1 22.11.2013 6eccpodHo

University Edition
MathWorks

MathLab v.2014  [K-89-14 o1 08.12.2014 6eccpouHo
Classroom License

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
| Haszpanue kypca | Cchlika




Harnmonanwshas nH(POPMAIMOHHO-aHATUTHYIECKAs URL:
cuctema — PoccHiiCKHil MHIIEKC HAYYHOTO LIUTUPOBAHUS .
(PUHII)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCHUIUINHBI BKIIIOUAET:

1. JlexunonHass aynutopuss MylbTUMEIUITHBIE CpPEACTBA XpAHEHUs, NEpetauu |
npezcTaBiIeHus HHGopMaIu

2. Kommsrorepusliii knacc. [lepcoHanbHbIE KOMIBIOTEPHI ¢ BUPTYaTbHOW MAIIMHON ISt
ycraHoBkH cepepHoro IIO, Beixomom B HHTEpHET M € JOCTYIIOM B BIIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

3. AyauTopuu AJis caMOCTOSITENbHOIN paboThl: KOMIBIOTEPHBIE KIIACCHI; YUTAJIbHBIE 3a1bI
oubmorekn. Bee xmaccet YUT m ACY ¢ mepcoHanbHBIMH KOMIBIOTEpAMH, BBIXOJIOM B
WHTepHeT M ¢ JOCTYIIOM B DJIEKTPOHHYK HHGOPMALMOHHO-00pa30BaTENbHYIO CpPEdy
YHHUBEpPCUTETA.

4. Aymutopuii Ui TpYNIIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAlUN, TEKYIIIETO KOHTPOJIS
U [IPOMEKYTOUHOM artectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. IlomemeHuss Uil CaMOCTOATENbHOW paboThl  OOy4arOIIMXCs, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO NMOAKIIOUEHHUS K ceTu «VHTepHEeT» U HaluuueMm
JIOCTyIla B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTelIbHYI0 cpeay opranusauuu. Kiaccel
YUT u ACY.

6. Ilomewmienus A XpaHeHHs M HPOPHIAKTHYECKOro OOCIIYKMBAaHUS YyueOHOTro
obopynoBanus. LleHTp nHDOPMAITMOHHBIX TEXHOJIOTHIA — ayi. 372.



IIpunoxenne 1
«Yuebno-memoouueckoe obecneuenue camocmoamenbHou padomsl 00yUarOUUXC)

B Teuenne cemecTpa KaXKIplii CTYCHT BBIIIOIHAET JIAOOPATOPHBIE PabOTHI.

[Ipu BhIMONHEHUH Ka)KA0H TabopaTOpHOUM pabOTHl CTYIEHT CaAMOCTOATENLHO JIENaeT 3alaHue U

o TeMe JTabopaTOpHOU paboTHI 3aIIUIIAET TEOPHIO B BHJIE KOJUIOKBHYMA.

CamocTosTeabHas IOATOTOBKA K KOJUIOKBUYMY HPOUCXOAUT B IMPOLECCCE NMOATOTOBKHA OTBETOB Ha

TEOPETHIECKHE BOIIPOCHI 110 KAXKIOW TeMe MPH U3yUIeHHH Kypca.

IIpumepnule ayoumophsle KOJINOKEUYMbL

Konnoxseuym Ne 1. Ananuz mooenupyemou cucmemot. Mngpopmayuonnvie mooenu 0Jist ONUCAHUS

IKOHOMUUECKUX npoYeccos.

arONE

MeTo/1bI TOCTPOEHUS MOZEIN MHOTOOTPACIEBOM SKOHOMUKY JIeOHThEBA.
Onucanue MO/IEIH B3aUMOJICHCTBHS B CUCTEME peCypC-IOTPeOUTEb.
DKOJI0ro-3KOHOMHUYECKask MOJEIIb C YY€TOM AEMOTpapUUECKUX IPOLECCOB.
Mogens crapeHns IpOU3BOCTBEHHBIX MOILIHOCTEH.

IIpuHuMIBL, JIeXKaIKe B OCHOBE MOJEIH B3auMoencTeus Jlanyecrepa.

Konnoxeuym Ne 2. Ilpumepol moodeneti 01 ONUCAHUA MEXHOL02UYECKUX npoyeccos. Yucnennulil

IKcnepumerm.

arwn

Omnpenenure, ¢ KAKMM yIJI0M CEKTOpP TpeOYeTCsl BBIPE3aTh U3 KPYIJIOro JIUCTA

MKECTH JIJIS1 TIOJTyYEHHsI TT0XKapHOTO BeJIpa KOHMUECKOH (hOPMBbI C MAaKCUMaJIbHBIM
00BEMOM.

YucneHHble METO/IbI [T AIPOKCUMALIUU, UHTEPIOJSAILMU U SKCTpanoysauuil pyHKIuii.
YHucneHHoe NHTErpUPOBAHHUE.

Yucnennsie metoasl pemenus OY: cxema Oitnepa.

Uucnennsle MeTo bl cucteM pemenust OY: cxema Pynre-KyTTsl.

Konnokeuym Ne 3. [Ipumepul mooeneii 015 onucanusi buono2uueckux npoyeccos. Oyenka npueooHocmu

CO30AHHOU MOOeNU, ee A0anmayus u OYeHKa YCmou4ugocmu.

1.

2.

Co3paliTe THTEPAaKTUBHYIO TMHAMUYECKYIO0 MOJIETb MEKBUIOBOM
KOHKYPEHIIMU ABYX BUJIOB OAKTEPU.
Co3aiiTe MHTEPAKTUBHYIO JUHAMUYECKYIO MOJCIIh OMOTOTHYECKON CUCTEMBI

CXHUHIIHHUK-KEPTBaA».

3.
4.
5.

[TocTpoenune moaenei nemorpaduaeckoro mporecca.

Mogens ri1o0anbHON KINMAaTHIECKOH H3MEHUYMBOCTH.

Pemienue 3a1aun 0 KOHKYPEHIIUHM BUJIOB C MPUMEHEHUEM MPOTrPaMMHOM CpeJIbl
MATLAB

Konnoxsuym Ne 4. [locmpoerue, ocobeHnoCmuy npumMeHerUst U COCMABNIeHUs, T0SUCUYECKUX MOOeel.

1.

[IprMeHeHue TMHEWHOT O IPOrpaMMUPOBAHUS B MATEMATUYECKUX MOJEIISX
ONTUMAJILHOTO IJIaHUPOBaHUs. CUMIUIEKCHBIA METO/.



agrwd

DKOHOMHMKO-MaTeMaTU4YE€CKUE MOJIENU, CBOAMMBIE K TPAHCIIOPTHOMU 3a/1aue.
Jlunamuueckoe mporpaMMHUpOBaHUE U €0 IPUMEHEHHUE.

MonennpoBaH#e MPOILECCOB MACCOBOTO OOCITYKUBAHHS B SKOHOMHUECKUX CHCTEMAaX.
DeMEeHTBI TEOPUH MaccOBOro obcmyxkruBanus. OcHoBHbIe IoHATHA. Kiaccudukanus
CUCTEM MaccoBOro oociyxuBanus. [TorsiTie MapKkoBCKOTO clTydyalfHOTO mpoiiecca.

Konnoxeuym Ne 5. Cmoxacmuueckue u uMumayuoHusie MOOeU.

&

Onpenenenne mioniaau Gurypsl MmetogoM Monte-Kapio

Hanumure nporpammy, reHepupyromyro cIydaiHOe YUCIIO MO 3aKOHY
HOPMAJILHOTO pacrpeaesieHus INIOTHOCTH BEPOSTHOCTH.

Meronom MonTe-Kapio onpenenure 1omas, 3akII04CHHYI0 MEKIY
rpa¢ukoM (PYHKIIMH U OKPYKHOCTBIO C IIEHTPOM B ToUKe (3; 3) 1 paguycom
R=3.

HIMuTaIimoHHOE pelIeHre 3a7a9 MUHUMU3AIUHY 3aTpar.

HMuTaimoHHOe MOAEITMPOBAHNE TPOU3BOICTBEHHBIX MPOIIECCOB



IIpunoxenne 2

OLIEHOYHBIE CPEJICTBA IJI IPOBEAEHU A ITPOMEXKYTOUYHOM
ATTECTAIINN

a) [Inanupyemsie pe3ynbTaThl 00yUeHUs

Kon
HHAMKATOpa

Muaaukarop
JIOCTHKEHUS
KOMIIETEHIIUN

O1ieHOYHBIS cpe€acTsa

OIIK-1: Cnoco0en MNPUMEHATDb €CTECTBEHHOHAYYHbIC U OGIIIeI/IH)KEHeprIe 3HAHUSA, METOAbI

MAaTEMATHIECCKOI0 aHA/IN3a U MOJC/IMPOBAHUA, TEOPETUYECCKOI0 H IKCICPUMEHTAJIBHOI'0

uccje10BaHus B nNpogeccuoHaILHOM 1eTeJIbHOCTH;

OIIK-1.1:

Pemraer
CTaHIapTHBIC
podecCuOHaTbH
BI€ 3aJa4U C
MIPUMEHEHUEM
€CTeCTBEHHOHAYY
HBIX U
OOIIIEUHKEHEPHBIX
3HAHWH, METOIOB
MaTEMaTHYECKOIO
a”anu3a u
MOJCIIUPOBAHUS

OIIK-1.2:

Pemraer
poheCcCUOHANbH
bIC 33JIa4H C
MPUMEHEHUEM
METOJI0B
TEOPETUYECKOTO U
IKCTIEPUMEHTATIHH
Or0 UCCIIeIOBAHUS

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

1.

2.

10.
11.

12.

13.

14.

15.

16.

17.

BceoOuHocTh MOAEnUpOBaHuUs, TEOpHsl  [O3HAHUS,
uepapxusi Mojiesiel, MpuMepshI.
[IpuBenure MIPUMEPBI NMO03HABATEJIbHbIX u
nparMaTu4ecKux Mojenei.
Moxer 1M OIMH W TOT KE OOBEKT SBIATHCS
OJTHOBPEMEHHO I[O3HABATEIILHOM W  MpParMaTuyecKoiu

mozenbio? [pumepst.

[IpuBeauTe HECKOIBKO MPUMEPOB JAHUHAMHUYECKHX U
CTATHYECKHX Mozeneil. MOXKeT 1 OAUH U TOT K€ 00BEKT
SIBJISITHCS JUHAMHYECKON U CTAaTUYECKOM MOJIEIBIO?
AOCTpaKkTHbIe MOJIENM, UX CBOMCTBA U OCOOEHHOCTH.
[IpuBenuTe cBOM IPUMEPHI MOJIETEN.

[IpsiMoe 1 KOCBEHHOE MO/I00ME MaTepUATBHBIX MOJIEICH.
[Tpumepbl. OcoOEHHOCTH MPUMEHEHHSI U UCTIOJIb30BaHUS.
VYcnoBHoe monobue maTepualbHbIX Monened. CBsizb C
abcTpakTHBIMU MojensiMU. [loHATHE CUTHATIOB M KOJOB C
TOYKH 3PEHUS MOJICIICH.

[Touemy oTiMuaeTcs MOJENb U JAEUCTBUTENBHOCTh. B yem
OCHOBHBIE pa3inuus’?

KoHneyHOCTh, YIPOIIEHHOCTH, IPUOIUKEHHOCTh MOJEIEH.
AJIEKBaTHOCTH, HCTUHHOCTD H JIOJKHOCTH MOJIEJICH.
OcHoBHBIC CXOJCTBa MEXIY MO/IEITBIO u
JNEHUCTBUTENBHOCTRIO.  IIpuMepsl  yCIOBHO HMCTHHHBIX
MoZEJIeH.

Hunamuka monenen. X poxaeHue, pa3BUTHE U CMEPTD.
IlossicHUTH OT Yero 3TO 3aBHCHT.

[IpuBenuTe TpeOGOBaHMS K MPOIIECCY MOACITUPOBAHUS IS
HCCIeIoBaTeNs U KiaccuuKaIus MoeNen.

Yem aHaJIoroBas MOJEIb OTJINYAETCS oT
MaTteMaTudecko monenu? IlpowsmtocTpupoBaTh CBOU
JTIOBOJIBI TIPUMEPAMH.

Uem aHasoroBast MOJEIb OTIMYAETCA OT (PU3HYECKOM
Mojenu? [IponsmocTpupoBaTh CBOM JOBOABI IPUMEPAMHU.
HazoBute u3BecTHbIE IPUMEPHI MOJETUPOBAHUS C LIEJIbIO
uccneaoBanus. Kak B 3THX yCIIOBHUSX OOecCTeUnBaeTCs
IKOHOMHMYHOCTH U TPAAYKTUBHOCTH?

MOo3KHO JT1 paccMaTpUBaTh CTYJAEHYECKYIO JIAOOPATOPHYIO
paboty kak monens? Ecnu Het, To moyemy? Ecnu na, uro
ABysieTca opuruHagaom? Kakue pe3ynbTarhl, MOJy4eHHBIE




Kon
WHAWKATOpa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

Ha MOJIEJIM MOKHO PacnpOCTPaHUTh HA OPUTMHAJ, a KaKue
Het?

B OonbmiMHCTBE TEXHOJIOTMYECKHX pacuyeToOB CBOMCTB
ra3oB Mbl UCXOJUM U3 MOJEININ UAECAIBHOTO rasa, 3Has, 4YTo
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 Ha3bIBacM
nparMatukamu? PaccMOTpeTh MOBEACHUE ITHX JIOJEH C
TOYKH 3PEHUS TEOPUH MOJECIUPOBAHMUSL.

Kakas wu3 MaremaTuyeckux MOJENEH MaTepUuabHOrO
o0BeKkTa OyneT coaep:karh OOJbIIe MapaMeTpoB: rpydas
MOJIESIb OYEHb CIIO)KHOIO OOBEKTa WJIM OYEHb TOYHAS
MOJIeTIb CPAaBHUTEIBHO MPOCTOr0 00BEKTA U ouemMy?
OObIUHBIE ACTPOHOMHUYECKHE SIBIICHUS MOTYT OBITh
Mpe/icKa3aHbl 3apaHee (3a MHOTO JIET JI0 UX HACTYIUICHHUS),
a TOYHOE TMpelICcKa3aHWe IMOroJpl Ha  3aBTpa,
3aTPyJHUTENIBHO U BO MHOTHX CIy4yasiX SIBJISIETCS OYEHb
rpyObIM, Touemy?

[IpuBenure cBOM MpUMEpPHl /IeTEPMHUHMPOBAHHBIX,
CTOXACTHYECKMX U CMEMIAHHBIX MAaTeMaTH4YECKUX
MOJIENIEN U3 TOTO, YTO BhI Y3HAIH B By3e.

Crneuunduueckue 0COOEHHOCTH MaTeMaTUYECKHUX
Mozenel. [IoHsATHe MaTeMaTHYeCKOro alropruTMa.

Oranel MaTeMaTU4ecKoro MoJenupoBaHus. PaccMoTpers
IIPUMEP C peann3anueil OCHOBHBIX TaIloB.

OcHOBHBIE Ollepaly HajJl MATEMaTHYECKUMHU MOJEIISIMH.
[loueMy Mojenb Ha3bIBAIOT CHUCTEMHBIM OTOOpPAKEHUEM
opuruHaiua?

B uyem nposBIfAIOTCA TPYIHOCTH  MOJEIMPOBAHUS
CIIOKHBIX cucTeM? BpeMeHHass aCUMMETpHS.

[Touemy oTiinyaeTcs MoJENb U AEMCTBUTEIBHOCTh. B uem
OCHOBHBIE pa3iInyuns’?

KoneuHocTs, ynpoueHHOCTb, MPUOINKEHHOCTh MOJEIEH.
KomMmnberotepHsie MOJENH.

AJIeKBaTHOCTb, UCTUHHOCTH U JIO)KHOCTbh MOJIEJIEH.
OcHoBHbIE CXOZCTBa MEXIY MOJIENBIO u
JNEUCTBUTENBHOCTRIO. IIpuMepbl  yCIOBHO HMCTHHHBIX
MOJICIIEH.

Junamuka mozenen. IX poxkaeHue, pa3BUTHE U CMEPT.
[TosicHUTB OT Yero 3TO 3aBUCHUT.

OOCynuTh pa3nuyusi B MOJICTH, CB3aHHOM C JIOMIAIBIO C
MO3ULIMN KPECThSIHUHA, )KOKEs, KaBaJIEPUCTA, CKYJIBIITOPA,
KOHEBO/Ia, MoBapa. 3ajgada oOCYKIEHUS — WMJUTIOCTpaIUs
LIEJIEBOTO XapaKTepa MOJEIIEH.

PaccmotpuTe Batiie 100MMOe CTUXOTBOPEHUE HIIM MECHIO
KaKk MOJEHb JIEUCTBUTCIHLHOCTH. UTO B 3TOH MOIEIH
HCTHHHO, a YTO JIOKHO?
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35. O6CcymuTh peanbHbIe U a0CTPAKTHBIE ACTIEKThI IOPOKHBIX
3HaKOB M KapThl MECTHOCTH, T.€. MOJENEH YCIIOBHOTO
noxoous.

36. Eciiu  ycnmoBHOe momobue  Moneneld  ompeaemsercs
COoryallieHueM, TO 4YeM OrpaHhyYeHa cBoOoja BbIOOpa
MOJIETICH YCIIOBHOTO MO00us?

37. DKCcTpaceHc, Jnenas Iacchl pyKaMd, CHHUMaeT Oolb y
MaeHTa U OOBSICHAS 3TO B3aUMOICWCTBHUEM CBOETO U
nanueHTa ouonoJsi. O6cynuTe COOTHOILICHUE
aJIeKBaTHOCTH, JIOKHOCTH W HMCTUHHOCTH  MOJEIH,
MIPEITIOKEHHOM IKCTPACEHCOM.

38. AJXUMUKHU YTBEpXKIalH, YTO IIEPBOOCHOBA BCEX BEUICH B
MpHUPOJIE — BOJA, OTOHb U 30JI0TO. B cBOMX Tpynax oHU
OpU  3TOM CACNAId  HEMalo OTKPBITHHA, HampuMep,
BBICTTWJIM PTYTh W HAyYWIHCh MOJy4YaTh PANd APYTUX
MOJIE3HBIX BEIIECTB, KOTOPHIMU JIFOAM TTOJIB3YIOTCS 10 CHX
nop. Ilouemy mpu JIOKHOCTH MPEANOCHUIOK UM YAAIOCh
MOJIYYUTh MOJIE3HBIE OTKPBITUSA?

39. ®paniy3ckuii €CTECTBOUCIIBITATEND C.Kapno
paccMmarpuBai MpOIECChl, MPOUCXOIAIINE B MallTUHE, KaK
C)KaTHe, pacIIMPEeHUE U TEUYECHUE «TETUIOBOW JKUIKOCTH.
TennoBsie MIPOLIECCHI OH CBSI3BIBAI c
THJIPOMEXaHUIECKUMHU TEUCHUSMH c ydacTHEeM
teropona. Ilouemy OH cMor co31aTh TI'eHHAIbHYIO
TEOPHIO TEIUIOBBIX MPOIECCOB, KOTOpasl JISKUT B OCHOBE
COBPEMEHHOM TepMOIMHAMUKH?

Ilpumepnivie npaxmuueckue 3a0aHus

1. Kakast MoJienb MCTIIONIb3YeTCs JJISl PEIICHUS CIEAYIOIIeH

3a/1a4yu: 3aBOJI TPOM3BOIUT TP BUAA MIPOTYKIIUH, KK U3

KOTOpBIX TpeOyeT 3aTpaT BpeMeHH Ha 00paboTKy Ha

TOKapHOM, ()pe3epHOM U CBEPIMIBLHOM cTaHKax. KonndecTBo

MAIIMHHOTO BPEMEHH JUTSI KAXKIO0TO M3 CTAHKOB OTPAaHUYEHO.

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

COOTBETCTBYIOIIETO BHJA MpoayKuuu. Tpedyercs

OTIPEJIeNIUTh, KAKOE KOJIMYECTBO KaX10T0 BUJIA MPOTYKIIUU

HE00XOMMO MTPOU3BOIUTH B TEUCHUE 33/IaHHOTO UHTEPBAJIa

BpPEMEHH, YTOOBI MOYYUTh MAKCUMAaIbHYIO TPUOBLIb.

a. JInHelHOe MporpaMMHpOBaHUE

b. HenuueitHoe nporpaMmupoBaHue

c. KBagparuunoe mporpaMmmMupoBaHue

d. luckpeTHoe mporpaMMHpOBaHUE

e. lmHaMu4eckoe mporpaMMHPOBaHNE

2. 3aaum MPUHATHUS PEUICHUS, TI€ KPUTEPUd OMTUMAaTbHOCTH

Y OTpaHUYEHUS HE 3aBUCST OT BPEMEHH, Ha3bIBAIOT:

a. /luHamMu4eckue

b. Cratnueckue

c. Urposeie

d. Heomipenenénnnie

2.Kakomy MeTOly MaTeMaTU4eCcKOro porpaMMHpPOBaHUs




Kon
WHAWKATOpa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

COOTBETCTBYET IOCTaHOBKA 3aaaun: Haittn F(x) = max (cTx)
nipu ycnoBun AX <B; X>0, X=(x1,...,xn) D, rae D -
HEKOTOpOE MHOXeCTBO R(n), koTopoe sBisieTcss KOHEYHBIM
WJTU CYETHBIM
a. JIuneliHO€ MporpaMMUpOBaHKE
b. Henuneitnoe nmporpaMmupoBaHue
c. KBagpaTtuunoe nporpamMmmupoBaHue
d. luckpeTHoe mporpaMMHUpOBaHUE
e. Jlunamuueckoe mporpaMMUpOBaHUE
3. CucreMa xapakTepu3yeTcs HUTMIUEM
a. KoMrmoHeHTOB U CBsA3ei Mexa1y HUMH
b. KoMImoHEHTOB, CBsI3€il MKy HUMU U 1SN
(YHKIIMOHUPOBAHUS
¢. KoMnoHeHToB, napamMeTpoB KOMIIOHEHTOB, CBA3EH,
CTPYKTYpBI, LIeH (PYHKIHOHUPOBAHUS, 3aKOHOB, TIPABHI U
ornepanuil pyHKIMOHUPOBAHUS
4.Kakyro MoJieib MOKHO UCTIOIb30BaTh JJISl PEUICHHS 3a1a4u
B CIIEAYIOIICH MOCTaHOBKE: HAWTH 3HAYEHUS MTEPEMEHHBIX
x1,...,Xn , TOCTaBISAIONIME ONITUMYM 33/IaHHOM TUHEIHON
(hOpMEI TP BHIMIOTHCHUN CUCTEMbBI OTPAHUYCHUH,
MIPEICTABIISIONINX TaKXKe JTMHEHHbIe (hOPMBI
a. CUMILIEKC-METOT
b. MeTo/1 BeTBel U rpaHuIl
C. Meton mHoxuTenelt Jlarpanxka
5. Kakoe u3 cnenyroomux yTBepKaeHui o GopMynupoBKe
JTIBOMCTBEHHBIX 3aJ1a4 SIBJISICTCS] HEBEPHBIM?
a. Ecniu psimast 3a1aua siBiisieTcs 3aa4eid MaKCUMU3aluu, TO
JIBOMCTBEHHAs 3a7a4a OyeT 3a/1aueii MUHUMH3AIUU 1
Ha000pOT;
b. 3HaKku HEPaBEHCTB B O'PAaHUYCHUSAX JBONCTBEHHOM 3a1a4u
W3MEHSIOTCS] Ha 0OpaTHBIE;
c. JIBolicTBeHHas 3aJ1a4a K JBOMCTBEHHOM SBIIECTCA MPSMOM;
d. Ecnu mpsimast 3a1aua BMeeT pelieHne, TO ABOWCTBEHHAs
3a/1adya MOXKET U HE UMETh PEIICHUSI.
3aoanusn na peuwrenus 3a0ay u3 00aacmu MooeaUpPoOSaAHUsl.
ITakeTamu MPUKIIAIHBIX IIPOrpaMM JJjisd BBIIIOJTHECHUA
HWHKCHCPHBIX U HAYYHBIX PACYCTOB, OPUCHTHUPOBAHHLIX HA
pabory ¢ maccuBamu ganusix — MATLAB u Mathcad.
Hagsikamu pemeHust IpOCThIX NPUKIAIHBIX 3a]ad CpeACTBaMU
MAaTeMaTU4€CKOI0 U UMHUTALITMOHHOT'O MOACINPOBAHU. Hapeikamu
MPOBCACHUSA KOMIIBIOTCPHOI'O SKCIICPUMCHTA.

1. TlpuHuMas, 4TO IUIOTHOCTH MOPCKOH BOJABI YBEITUUMBAETCS
¢ riryouHOU h , KM 1O cieayroniei 3aBHCUMOCTH:

0,004h 3
, kKr/M°. OnpenenuTh Iie HaXOIUTCS LEHTP TAKECTH.

V=€
2. U3BectHa TaOIMIHas 3aBHCHMOCTD
TEIUIONPOBOAHOCTH BO3yXa OT TeMIepaTypsl oT 275

1o 500" K u gaBnenus ot 0,1 mo 35 MIla. Paccunrarth

KOO (UIIMEHT  TEIUIONPOBOAHOCTH  JUIsl  JFOOOU

TEMIICPATYPbl U JABJICHUA B YKAa3aHHBIX JdUalia3oHax
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WCIOJIBb3YS JIMHEWHYI0 MHTEPIONSALNI0 QYHKIIMHU JBYX
MePEMEHHBIX.

[TpoBecTH YUCICHHBII SKCTIEPUMEHT, aHAITU3 U Ha €r0 OCHOBE,
OLICHUTH 3HAYMMOCTH 1 TIPAKTUYECKYIO TPUTOTHOCTH TTOYIEHHBIX
pe3yJbTaToB.

1.

KonnuecTBo cBeTa, MOrIomaeMoro npu NpoxoxJIeHUU
yepe3 CJIOM BOJIbI, MPONOPIUOHATBHO TONIIUHE CIIOS U
KOJIMYECTBY CBETA, [1JIAI0IIETO Ha IIOBEPXHOCTbH CIIOSI.
[Ipu npoxoxaeHUM Yepe3 CI0M TONMHON 3 M
MOIJIOIAETCS OJOBUHA IEPBOHAYAIIEHOTO
KoJimyecTBa cBera. Kakas yacTh mepBOHAYaIBLHOTO
KOJIMYECTBa CBETa JOUIET A0 3aJaHHOM TiyOuHsl Z=30
M? Tloctpouts rpadvk 3aBUCIMOCTH CBETOBOM
WHTEHCUBHOCTH OT Z.

Camouter ABMXKETCS 1O MPSIMOM € IOCTOSTHHOM
CKOpOCThIO Vv, . Ero mpecnenyer Ipyroi camolier ¢

MOCTOSTHHOM CKOpPOCTBHKO V,, B HayaJIbHBIA MOMEHT

HaxOJAIIMICA HAa PACCTOSIHUM @ OT IIEPBOIO 110
MEPIEHIUKYIIAPY K €r0 BEKTOpPa CKOPOCTH.
[Ipecnenyromuii camoseT OCTOSHHO IEPKUT Kype Ha
npecineayemoro. HaiiTu ypaBHEeHUE TIMHUY IBUKEHUS
IIPECIEAYIOLETO CaMOJIETa.

[Toctpouts cucremy audepeHInaIbHbIX YpaBHEHHUM
OINMCHIBAIOLINX N3MEHEHNE YHCIEHHOCTHU TOMYJISILNM
BOJIKOB, JINC U 3ai11€B, HCIIBITHIBAIOIINX
BHYTPHBHJIOBYIO U MEKBUA0BYIO O0OpBHOY 3a pecypchl.
Haiit ynciaeHnyro 3aBUCUMOCTh U3MEHEHHUS
KOJIMYECTBA BOJIKOB, KOJIMYECTBA JIMC U KOJIUYECTBA
3ai1IEB CO BPEMEHEM, PEILUB ITOJTYYEHHYIO CUCTEMY
MeToioM Pynre — Kyttel 4 nopsinka. IToctpouts
rpaduK 3aBUCUMOCTH KOJIMYECTBA BOJIKOB,
KOJIMYECTBA JINC U KOJIMYECTBA 3ai1IEB OT BPEMEHU U
rpaduk pa3zoBoil TpaeKTOPUHU JAHHOW TUHAMUYECKOU
cucTeMsl (B mpocTpaHcTBe). [Ipu BbIBOJIE ypaBHEHUI
MaTeMaTHYeCKON MOJIEIH YUeCTh:

IIpu oTcyTcTBUM BHYTPUBHUIOBON U MEXBUIOBOU
KOHKYPEHIIUH YUCIIEHHOCTh N30JIMPOBAaHHON
MOMYJISILIMY 3ai1EB BO3PACTAET, a U30JIMPOBAHHBIX
TTOMYJISIIMA BOJIKOB | JIUC yObIBaeT. CKOpOCTh
M3MEHEHHUS IPONOPLUOHAIbHA YNCIEHHOCTH
MOMYJISIIUY B TEKYIIIMI MOMEHT BpEMEHU

(k03¢ hUIMEeHTH TPONOPIMOHATILHOCTH IS 3ai1IeB,
BOJIKOB U JIUC MpUHATH paBHbiMU 0,3, 0,04 u

0,01 cooTBETCTBEHHO);

IIpu B3auMOIENCTBUY 3aliLIEB C BOJIKAMU
YHCIIEHHOCTD 3aiilleB yObIBAET, a YHCIEHHOCTh BOJIKOB
BO3pAacCTaeT CO CKOPOCTHIO NMPONOPLHOHAIBHON
KOJINYECTBY BCTPEY 3aiilleB ¢ BOJIKaMU (IIPUHATH 3a
MPOU3BEICHUE YHCIIEHHOCTEN 3aiIEB U BOJIKOB B
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JOCTHKEHUS O11eHOYHBIE CPEICTBA
KOMIIETEHIINHA

TEKYIIUA MOMEHT BpeMeHH, K03 (PHUIIMEHTHI
MPOMOPLUMOHATIBHOCTH ISl 3aLIEB U BOJIKOB IPUHSTH
paBHbiME 0,04);

TecThl IO AUCHHUILINHE:

Kakoe Bricka3biBaHHE HanOOoJIee TOYHO ONpENeIIseT MOHATHE

«MOJIEIIBY:

1)TOo4Has KoMK OPUTHHAIA,;

2)opUruHaig B MUHHATIOPE;

3)obpa3 opurrHana ¢ HanOoJee MPUCYIINMA CBOMCTBAMHU;

4) HayampHBIN 3aMbICeN OyIyIero oobpekra?

2.KommprotepHoe

MOJICINPOBAHKE —3TO:

l)mporecc mocTpoeHHs: MOAETH KOMIIbIOTEPHBIMU CPEICTBAMU;

2) Tpo1Iecc UCCleI0BaHus 00bEKTa C TOMOIIBIO KOMITBIOTEPHOM

MOJIEJIH;

3) mocTpoeHne MOJEI Ha KpaHe KOMIIBIOTEPa;

4) pemeHre KOHKPETHOH 3a/1a4¥l C TTIOMOIIBIO KOMITHIOTEPA.

3. BepOanbHOW MOJICIIBIO SBIISCTCS:

1) Mozaens aBTOMOOHIIS;

2) cOOpPHUK MPaBWII JOPOIKHOTO JIBUKECHUS;

3) ¢bopMmysia 3aKOHA BCEMHUPHOT'O TSTOTCHUS;

4) HOMEHKJIaTypa CIIHCKOB TOBApOB Ha CKJIAJIE.

4. MaremMaTu4ecKOi MOJIETBIO SIBISCTCSA:

1) MoaeITb aBTOMOOWIIS;

2) cOOpHHK TPABIII JOPOKHOTO JBUKCHUS;

3) popmyia 3aKOHA BCEMUPHOTO TSATOTEHUS;

4) HOMEHKJIaTypa CIIHMCKa TOBapOB Ha CKIIaJe.

0) Ilopsiiok mpoBeIeHUs: MPOMEKYTOUYHOI aTTecTAllUM, IOKA3aTeJIM U KPUTEPUH OLleHMBAHUSL:
IIpomexxyTouyHast aTTecTanys Mo JUCHUILIHHE «Mo1eTnpoBaHe) BKIIOYAaeT TEOPETUIECKHE BOIPOCHI,
IMMO3BOJIAIONIUE OICHUTH YPOBEHb YCBOCHUA O6y‘IaIOIIII/IMI/ICH 3HaHI/II\/'I, " MMPAKTUYCCKHUEC 3a1aHN,
BBISBIISIIOIINE CTENIEHb COPMUPOBAHHOCTH YMEHUH U BIIaJieHUH, IPOBOAUTCS B (popMme 3aueTa.

Kpurepuu onieHKu npu NpoBEACHUHN 3a4eTa:

— Ha OICHKY «3a4TeH0» — OOydJaromwuiics JEeMOHCTPUPYET AOCTAaTOYHBIA YpOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI, Ha BOMPOCHI MPENoJaaBaTeNisi B paMKax H3Y4€HHOTO Kypca
JlaeT NpPaBWIBHBIE OTBETHI, MOXKET JOIyCKaThb HETOYHOCTH, 3aTPyAHEHUS, HO B LIEJIOM 3HAHUI,
YMEHUS U HAaBBIKM COTJIACHO M3Yy4YaeMbIM KOMIIETEHIIMAM YCBOEHBI, HA 3a4ETHOE 3aHITHE
MPEJICTABJICH OTYET C MPABUIHLHO BHIOJHEHHBIMU MPAKTHUECKUMHU PAO0OTaMU MO TUCIUTUINHE;

— Ha OIICHKY «HE 3a4TeH0» — pe3yJabTaT OOy4YeHHUs HE JOCTUTHYT, OOyJaroIIUiics He
MOJKET TMOKa3aTh 3HAHMS Ha YPOBHE BOCIPOU3BENCHHUS U OOBSICHEHUs WH(OPMALIUU, HE MOXKET
[OKa3aTh WHTEIUICKTYAIbHBIE HABBIKM PEIIEHUSA MPOCTHIX 33J1a4, OTYET HE MPEACTABIIEH C
BBITIOJTHEHHBIMU MPAKTHYECKUMHU Pa0OTaMU O TUCITUTUIMHE.




