MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN
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PaGouas mporpamma coctasiiea Ha ocioe PI'OC BO - baxanapprar [0 HanpaBJICHHIO
noxrotopku 09.03.01 Vadopmarika W BEMUCIHTENbHAS TeXHHKA (MpUKa3 MuroGprayku
Poceun ot 19.09.2017 r. Ne 929)

PaBoyast porpamMma paccMoTpeRa i 0l00peHa Ha 3ace/lanuu kacpepsI BoruucmaTeNbHOM

TEXHUKHA ¥ IPOrPAMMHUPOBAHHUS
19.02.2020 T. mpotoko e 5 CZ%
3as. kadenpoi 0.C. Jlorynosa

PaGouas mporpamMma 000peHa MeTOAHYECKOM KOMHCCHEH V‘éél AC
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JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rojly Ha 3aceaHuu Kadeapbl BBEMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl BrUUCIUTEIHHON TEXHUKH U IPOTPAMMHUPOBAHHSI

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BhIYUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM Trojly Ha 3aceJaHuH Kadeapbl BBEMUCTUTENIEHON TEXHUKU U IIPOTPAMMHUPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadenpoii O.C. JloryHoBa




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

LenssMu OCBOEHUSI IMCUMIUIMHBL (MOayisi) «MonaenupoBaHue) SBISETCS HU3yuCHHE
MPUHIIMIIOB TOCTPOCHUS MOJeIel 1o (popMan3aliK U allTOPUTMH3AINH IPOIECCOB 00pabOTKU
uHpOpMaLNH, a TAKKE PU3NIECKUX, SKOHOMUYECKUX U APYTUX MPOLIECCOB.

J11g TOCTHKEHUs TOCTaBICHHOM LIeH B Kypce «MojienupoBaHuey pelalTces 3a1auu:

1) wu3ydeHHe TEOPUM MAaTEMAaTHYECKOrO MOJICIMPOBAHMs, BUIOB MaTEMaTHUECKHX
MoJieJief, MaTeMaTHYeCKHMX METOJOB MOJIEIMPOBAHUS; IUIAHUPOBAHME HMMUTALMOHHBIX
HKCIIEPUMEHTOB C MOJICIISIMU;

2) u3y4eHne METO/I0B IIOCTPOCHHUSI MOJICIICH M IIPOBEPKU UX aJICKBATHOCTH;

3) peanu3aluio aITOPUTMOB IO TOCTPOCHHUIO CTATUCTHYECKUX MOJIENICH Ha OCHOBaHHU
9KCIIEPUMEHTAIBHBIX JaHHBIX;

4) npuUMEHEHHEe MOJeNeii W METOJNOB JUIs aHaliu3a, pacyeToB, ONTUMH3ALUH
JIETEPMUHUPOBAHHBIX U CIIy4alHBIX SIBJICHUN U TIPOIIECCOB.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

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

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

CucremHbIi aHATU3

[IporpammupoBanue

YucneHable METOAEI

[IpuknagHas maTemaTuka

3HaHus (YMEHUs, BJaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUU JAaHHON AUCLUUILIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

ANTOpUTMBI U TEOPUS CIIOKHOCTH

[IpoekTHas AesSATETbHOCTD

[Ipou3BoicTBEHHAs - Hay4YHO-HCCIeI0BaTeNIbCKas paboTa

3 Komnerenuun odyyaromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

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

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAy4YHble M OOLIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTE€MaTU4YeCKOro aHaau3a W MOJIECIMPOBAHUS, TEOPETUYECKOIO0 M OKCIEPUMEHTAIBHOIO
UCCIIeIOBaHMsl B TPO(ECCUOHAILHOU J1eSITEIbHOCTH,

OIlIK-1.1 Pemaer cranmaptHeie npodeccuoHaNbHBIE 3aladd ¢ PUMEHEHUEM
€CTeCTBEHHOHAYYHbIX M  OOIICMHXEHEPHbIX  3HAaHWH,  METOJOB
MaTEMaTHYECKOI0 aHaJIN3a U MOJIEIUPOBAHHMS

OIIK-1.2 Pemaer mpodeccroHanbHble  3aayd ¢ IPUMEHEHHEM  METOJIOB
TEOPETUYECKOr0 M IKCIIEPUMEHTAIbHOIO UCCIIE0BAHUS




4. CTpyKTypa, 00b€éM U colepkaHue TUCHUIINHBI (MOLYJIs)
OO0mast Tpy10eMKOCTh AMCLUMIUIMHBI COCTaBseT 3 3aueTHbIX exuuul] 108 akan. gacoB, B ToMm

HHUCJIC:

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

— paeayautopuas — 0,95 akan. yacos

— camocTosTeapHas padota — 56,05 aka. yacos;

dopma aTTecTally - 324ET C OUECHKOMN

AynuropHas s s
o KOHTaKTHas pabora E 5 ®dopma TeKyIero
S B
] " KOHTPOJIA
Pasnen/ Tema 3 (B axaz. yacax) £EB A . P Kon
g & © | camocrosTenpHON | ycrieBaeMOCTH U
JIACIIATIIAHEL 5 [ . | xommerenmmn
@) g £ paboThI IPOMEKYTOUHON
nmab. | mpakr. | 5 &
Tex. Z'S aTTecTanun
3aH. 3aH. | O &
1. Teopus MoJelie u
MOJICITUPOBAHUS, OCOOCHHOCTH
MaTeMaTHIECKNX 31
MH()OPMAIIOHHBIX MoJienen.
TIpumepbt JIOTHCTHYECKHX,
CTOXaCTHYECKUX u
UMHUTAILMOHHBIX MOJIEJIEH.
1. ITouck
JIOIIOJIHATEILHOMN
uH-popManuy no
3aJIJaHHOU TeMe.
1.1 PasButuhe MOHATHSA 2.
. OIIK-1.1,
MOJIEIIH. Crioco0b1 2 4 CaMoCTOSITENbHOE YcTHBIH ompoc OITK-1.2
BOILUIOILLICHHS MOJICIICH. U3y4yeHue yueOHoi '
JUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMH.
1. Pabora ¢
1.2 CootBerctBHE MeXAy| 5 3JIEKTPOHHBIMU
MOJICNIBI0 M OPHTHHAJIOM, OMOIMOTEKAMH.
. OIIK-1.1,
CXOACTBO W  pa3jiHyue. 1 8,95 2. YcTHBIH ompoc OIK-1.2
TTousitue aJIeKBAaTHOCTH CamocTosATeIpHOE '
MOJIEIIH. H3yUYeHHEe y4eOHOU
JUTEPATYPBHI.
1. Pabora ¢
1.3 OcobennocTu
3JIEKTPOHHBIMHA
MaTeMaTHYECKUX "
OMOIMOTEKAMH.
MH()OPMaIIOHHBIX . OIIK-1.1,
N 2 51 2. YcerHblii onpoc
MOJIEIIEH. Hx OIIK-1.2
CaMOCTOSTENbHOE
BO3MOKHOCTH H o
u3ydeHue yueOHoM
OTpaHUYCHHUSL.
JUTEPATYPBHI.




1. Pabora ¢

1.4 DTansl
3JIEKTPOHHBIMA
MaTeMaTHIECKOTrO GuGIHOTCKAMI
MOJIETTUPOBaHMUS. ’ " OIIK-1.1,
2 4 2. YcTHBIN orpoc
Onepanuu HaJl OIlK-1.2
CamocTosATeIbHOE
MaTeMaTHYeCKUMHU o
N — H3yueHHe yuyeOHou
’ JIUTEPATYPBI.
1. ITogroroBska k
BBITTOJTHEHHIO
1.5 Ilpumepsl Mozeneit 1 1.p.Ne2.
OIUCAHUS 2. ITounck
TEXHOJIOTHUECKUX OIOJIHUTEILHOM
A KookBuyM 1o OIIK-1.1,
MPOIIECCOB. Onenka 2 8 6 UHPOPMALIUH T10 Lo N2 OIK-1.2
MPUTOJHOCTA  CO3AAHHOM 3aJJaHHOU TEME. Lt '
MOJENN, €€ afanTalis M 3.
OLIEHKAa YCTOHYHUBOCTH. CaMocCTOsATEIbHOE
H3yueHHe y4eOHOU
JUTEPATYPBHI.
. 1. ITogroroBka k
1.6 TIpumepsr Moaeneit s BLITIOHEHIIO
OIMCAHUsA OHOJIOTHMUECKUX 1o Ne3
MPOIIECCOB. Onenka 2 6 6 .p.2 - KosnokBuyM 1o OIIK-1.1,
MIPUTOJHOCTH  CO3JIaHHOM CaMOCTOS;TeJ'IBHoe 1.p.Ne3 OIIK-1.2
MOJENN, €€ afanTalis M o
. u3ydeHue yueOHoi
OLIEHKA YCTOHYHUBOCTH. HTEpaTyphI
1. ITogroroBka k
1.7 Ananus
N BBITTOJTHEHHIO
MOJICITUPYEMOH  CUCTEMBI. o Nel
MudpopmannoHHbIe 2 8 5 .p.2 o Kommoksuym mo OIIK-1.1,
MOJENIM  JUIS  ONHMCAHUS CaMOCTOS;TCJ'IbHOC 1.p.Nel OIlK-1.2
SKOHOMHYECKHUX o
POLECCOB H3yueHHEe yueOHOU
P ’ JIUTEPATYPHI
1. IToaroroBka x
BBITTOJTHEHHIO
1.8 IlocTpoenue, 10 Ned
0COOEHHOCTH MPUMECHEHHS 2 6 9 .p.2 o Kommoksuym mo OIIK-1.1,
u COCTaBJICHUS : 1.p.Ned. OIIK-1.2
. CaMocTosTeNbHOE
JIOTHCTHYECKHX, MOJIEIIEH. o
H3yUYeHHEe y4eOHOU
JUTEPATYPBHI.
1. IToaroroBka x
BBITIOJTHEHHIO
1.9 ITpumepbt 10 NS
JIOTUCTHYECKUX, 2 6 8 -P-Z e Komnoksuym no OIlK-1.1,
CTOXaCTHYECKUX Hu CaMOCTOS;TCJTBHOC 1.p.Ne5. OIIK-1.2
WMUTAILMOHHBIX MOJIEICH. .
M3y4YeHHe yaeOHOH
JUTEPATYPBHI.
Wroro no pazaeny 17 34 56,05
Uroro 3a cemectp 17 34 56,05 320
Hroro no aucrumianne 17 34 56,05 3a4eT ¢ OLIEHKOMI




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00-pa3oBaTeIbHOrO0 Mpolecca U MPEANoNIaraloulyl0 MpPSAMYI0 TPAHCIALMIO 3HAHUA OT
npenoaaBare-jisi K CTYACHTY.

®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanmonHas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTHueckoe 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUM M HABBIKOB I10
IPEJI0-)KEHHOMY aJIFOPUTMY.

2. Texnonoruu npoOIeMHOro O0y4eHHUs] — OpraHu3alus o0pa3oBaTeNBLHOrO IMpolecca,
KOTOpasi MPEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHHE yUEOHBIX MPOOJIEMHBIX
CUTyaIUH U1l CTUMYJIMPOBAHMS aKTUBHOM [103HABATEIILHOU JAESATEIBHOCTH CTYIEHTOB.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpakTuueckoe 3aHaTHe B GopMe NPAKTHKyMa — OpraHu3anus y4deOHO paboThl,
HanpaBJICHHAs HAa PEIICHHE KOMIUICKCHOW Y4eOHO-IIO3HABATEIbHOW 3aJaud, TPEeOyroImel OT
CTYyJIEHTa IIPUME-HEHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. HTEepaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoIecca, KOTopas
MpeA-1ojaraeT aKTUBHOE U HEJIMHEHHOE B3aMMOJEHCTBHE BCEX YYAaCTHUKOB, JTOCTH)KEHHE Ha
3TON OCHOBE JIMYHOCTHO 3HAYUMOTO JJI1 HUX 00pa30BaTEIbHOIO pE3yJIbTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOJIB30BAaHUEM CIEIHATU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKalUs (M3JI0’)KEHHE MaTepHaja ¢ 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMHu), JeKuus-Oecena,  JICKIUSA-AUCKYCCHUsA,  JIEKIHSI-TIPecc-
KOH(epeHIHs.

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

4.  HHpopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHblE  TEXHOJOTUU  —
opranu3zaiusi 00pa3oBaTebHOTO MPollecca, OCHOBaHHAs HA MPUMEHEHUU NMPOTrPaMMHBIX Cpel U
TEXHUYECKUX CPEJCTB paboOThl ¢ MH(pOpMaIeld Mo TeMe Hay4YHO-HCCIIEI0BATEIbCKON paboThI
CTYJICHTOB.

@opMbl YUEOHBIX 3aHATHIA C HCIOJIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anusi — HU3JI0KEHHE COJIEP/KaHUS CONPOBOXKAAETCS NpPE3CHTALHUEH U
BUJIEOMaTEpHaNioB Mo KypcaM «Marematuueckoe MojenupoBanue» u «KommbroTepHoe
MOJIETTUPOBAHUE.

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

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecCTALMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. MopenupoBanue cuctem: [loaxozas! u metonsl: yueoHoe nocodue / B.H. Bonkosa, I'.B.
I'openosa, B.H. Ko3mnoB u ap. ; MunucrepcTtBo obpazoBanust u Hayku Poccutickoit @enepanuu,
Cankr-IlerepOyprckuil  TOCyJapCTBEHHBIM — MonuTeXHUYecKui  yHuBepcuter. - CIIO
N3narensctBo [lomurexandeckoro yausepeurera, 2013. - 568 c. [Dnektponnsrii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=362986



http://biblioclub.ru/index.php?page=book&id=362986

2. Kpyunnun, B.B. KommbloTepHble TEXHOJIOTHMH B Hayke, OOpa30BaHMM U IPOU3BOICTBE
9JIEKTPOH-HOHN TeXHUKH : yueOHoe nmocooue / B.B. Kpyunnun, F0.H. Tanosuikuii, C.JI. Xomuu. -
Tomck : TOMCKHH TOCYyIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABJICHUS U PaIUOICKTPOHUKH,
2012. - 155 c. [D5eKTpOoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208586

3. boes, B./I. KommnstotepHoe monenupoanue : kype / B.J1. boes, P.I1. Ceimuenko. - M. :
Nurtepuer-Yausepcuter HNudopmanmonnsix Texnomorumii, 2010. - 455 c. [DnekTpoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233705

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. Slynkos, 1.M. BBenenue B MaTeMaTudeckoe MojieMpoBanue: yaeo. mocobue [Tekcr].
/M.M. SluuxoB. Marauroropck: M3a-so Maruutoropck. roc. Text. ya-ta um. .. Hocosa, 2012.
84 c.

2. Slunkor 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 CICIHATIbHOCTEH.
I'paduka. Unrepnomnsanus. Henuneitnsie ypaBHeHus: YuebHoe nocodue. M31-Bo Maruutoropcek.
roc. TexH. yH-Ta uM [.1. HocoBa, MarauTtoropck, 2018. 156 c.

B) MeToan4eckne yKazaHus:

1. SumkoB WN.M. KomnbproTepHOoe MOJECTUPOBAHUE: METOJMYECKHE YKa3aHUS IS
caMmocCTosITeNIbHOU paboThl cTyneHToB cnenuaibHocTn 230105, Hanpasnenus 230100 Bcex Gopm
o0yuenust. Marauroropck: M31-Bo Marauroropcek. rocya. TexH. yH-ta, 2012, 20 c.

2. SlumkoB WM., Unbnaa E.A. KoMIblOTepHOE MOJEITHPOBAHHUE . METOJIHYCCKUC
yKazaHus K JabopaTopHbIM paboTaMm mo aucuumiinHe «KoMmbroTepHOE MOJETUPOBAHHUE» IS
crynentoB HampaieHus 230100.62 «MudbopmaThka W BBIYUCITUTENbHAs  TEXHUKa.
Marnutoropck: M3a1-Bo Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2014. 16 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK IeCTBUS TUIEH3UN

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 6eccpouHo

University Edition
MathWorks

MathLab v.2014  [K-89-14 ot 08.12.2014 O6eccpouHo
Classroom License

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
| Haszpanue kypca | Ccblika



http://biblioclub.ru/index.php?page=book&id=208586
http://biblioclub.ru/index.php?page=book&id=233705

Haunonanshas UH(POPMAIIMOHHO-aHATUTHIECKAS URL:
cucrtema — PoccHiiCKHIl MHIIEKC HAYYHOTO LIUTUPOBAHUS .
(PUHII)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIHILTHHBI (MOIYJIs1)

https://elibrary.ru/project_risc.asp

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

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. Jlexunonnast aynutopuss MylbTUMEIUITHBIE CpEACTBA XpAHEHUs, NEpetauu |
npezcTaBieHus HHGopMau

2. Kommsrorepuslii knacc. [lepcoHanbHbIE KOMIBIOTEPHI ¢ BUPTYaTbHOW MAIIMHON ISt
ycraHoBku cepepHoro IIO, Beixomom B IMHTEpHET M € JOCTYIOM B DIIEKTPOHHYIO
nH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

3. AyuTopuH JJis cCaMOCTOSITENbHON pabOoThl: KOMIIBIOTEPHBIE KIIACCHI; YUTAIbHbIE 3aJIbI
oubmorekn. Bee xmaccet YUT m ACY ¢ mepcoHanbHBIMH KOMIBIOTEpAMH, BBIXOJIOM B
WHTepHeT M ¢ JOCTYNIOM B DJEKTPOHHYK HHGOPMALMOHHO-00pa30BATENbHYIO CpPEdy
YHHMBEpPCUTETA.

4. Aymutopuii Ui TPYNIIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAllUN, TEKYIIIETO KOHTPOJIS
U IIPOMEKYTOUHOM artectanuu. Aya. 282 u kinaccsl YUT u ACY.

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

6. Ilomemienus ans XpaHeHHs M NPOPHIAKTHYECKOTro OOCIYKMBAaHUS YyueOHOTro
obopynoBanus. LleHTp nHDOPMAITMOHHBIX TEXHOJIOTHIA — ay. 372.



«Yuebno-memoouueckoe obecneuenue camocmoameabHou padomvl 00yUaOUWUXCA)
B Teuenune cemecTpa KaKpli CTYACHT BBINOJHSCT JIAOOPATOPHBIC PabOTHI.

[Ipu BeIMONTHEHWHU Ka)XIOH JTabopaTOpHOU pabOTHI CTYyJEHT CaAaMOCTOSITENBHO JENlaeT 3aJaHue U
1o TeMe JIabopaTOPHOH padOTHI 3aIIMIIAET TEOPHIO B BUIE KOJITOKBHYMA.

CaMocTosTeIbHas MOATrOTOBKA K KOJIJIOKBUYMY IMPOUCXOJUT B MPOLCCCC MOATOTOBKU OTBCTOB HA
TCOPETUYCCKUEC BOIIPOCHI 11O KaXKI0# TeMe Ipu N3y4YCHUU Kypca.

Ilpumepnvie ayoumopnuvie Koa10Keuymol

Konnoxeuym Ne 1. Ananuz mooenupyemou cucmemol. Mngpopmayuontvie mooenu 0Jist ONUCAHUSA
IKOHOMUUECKUX NPOYECCOB.

MeTtoabl OCTpOEHUSI MOJIENI MHOT'OOTPACIIEBOM SKOHOMUKH JIeOHThEBA.
Ornucanne MOJEH B3aUMOJICHCTBUS B CHCTEME PECYPC-TIOTPEOUTED.
DKOJIOr0-3KOHOMHYECKAs MOJIETb C YUETOM JIeMOTrpaduyecKuX MpoieccoB.
Mopens crapeHus NpoOUu3BOACTBEHHBIX MOLIHOCTEM.

[IpuHuumel, Jexaniye B OCHOBE MOJENIN B3auMoeiicTBusa Jlanuecrepa.

agrwbdE

Konanoxeuym Ne 2. [Ipumepvl mooeneil 015 ONUCAHUSA MEXHOL02UYECKUX npoyeccos. Hucaennulil
IKCNEPUMEH.

1. Omnpenenure, C KAKMM YIJIOM CEKTOpP TpeOyeTCsl BBIpE3aTh U3 KPYIJIOro JIMCTa

YKECTH JUISI TIOTY4YEHHUS IT0KAPHOTO BeJlpa KOHUYECKOM (POPMBI ¢ MaKCUMaJIbHBIM
00BbEMOM.

UucneHHble METOIbI JIsl aNNPOKCUMAIIUH, HHTEPIIONISIMU U AKCTPANOIAINN QyHKIUH.
YucneHHOE UHTETPUPOBAHUE.

Uucnennsle MeTo bl pemienus OJ1Y: cxema Dinepa.

Yucnennsie meToasl cucteM pemenns O/1Y: cxema Pynre-Kytrol.

agblrwn

Konnokeuym Ne 3. [Ipumepul mooeneii 015 onucanusi buono2uueckux npoyeccos. Oyenka npueooHocmu
CO30aHHOU MOOenU, ee A0anmayus U OYyeHKa YyCmouuyueoCcmil.

1. Co3znaiiTe MHTEPAaKTUBHYIO TUHAMUYECKYIO MOJIENIb MEKBUIOBOM
KOHKYPEHIIUU JIBYX BUJOB OAKTEPHIA.

2. Co3pmaiiTe HHTEPAKTUBHYIO JUHAMHYCCKYIO MOJICTh OMOJIOTHYECKON CHCTEMBI

CXHUHIIHHUK-KEPTBaA».

3. Tloctpoenue Mojeel geMorpaduaeckoro mporecca.

4., Mopenb ri1o0anbHON KINMATHYECKON U3MEHUYUBOCTH.

5. Pemenue 3ama4n 0 KOHKYPEHIIUH BUJIOB C MMPUMEHEHHUEM MPOTPAMMHOM CPEJIbI
MATLAB

Konnoxsuym Ne 4. [locmpoerue, 0ocobeHHoCmuy npumMeHerUst U COCMABNIeHUs, T0SUCUYECKUX MOOeel.

1. IlpumeHeHME TMHENHOIO IPOrPaMMUPOBAHUS B MATEMaTHUECKUX MOJEIAX
ONTUMAJIBHOIO TUIAHUPOBaHUA. CUMIUIEKCHBIN METO/I.

2. DKOHOMHKO-MaTeMaTH4eCKHUE MOJIENH, CBOJMMBIC K TPAHCIIOPTHOM 3aaue.

3. JluHaMuyeckoe MporpaMMHUPOBAHKE U €r0 IPUMEHEHHE.



4. MopenupoBaHHe MPOIIECCOB MACCOBOTO OOCITYKUBAHUS B SKOHOMHUYECKUX CHCTEMAaX.
5. DneMeHThl Teopun MaccoBoro odciayxuBanus. OcHoBHbIe noHATUSA. Kinaccuduxarus
CUCTEM MaccoBoro oocmyxxuBanus. [TorsitTie MapKoBCKOTO clydyalfHOTO mpoiiecca.

Konnoxeuym Ne 5. Cmoxacmuueckue u uMumayuoHusie MOOeU.

=

Onpenenenne mioniaau Gurypsl MmetogoM Monte-Kapiio

2. Hamummre nporpamMmy, reHEPUPYIOIIYIO CIIYYaiflHOE YMCIIO TI0 3aKOHY
HOPMAJILHOT'O paclpeiesieHus INIOTHOCTU BEPOSTHOCTH.

3. Metonom MonTte-Kapio onpeaenure miomanb, 3aKII0YEHHYI0 MEXTY

rpa¢ukoM (PYHKIIMH U OKPYKHOCTBIO C IIEHTPOM B ToUKe (3; 3) 1 paguycom

R=3.

HiMuTarioHHoe pelieHre 3aa4 MUHUMU3alluy 3aTpar.

5. HMMuTanmoHHOE MOJICTHPOBAHKE MPOU3BOJICTBEHHBIX TIPOIECCOB

e



OLIEHOYHBIE CPEJICTBA /IJI1 IPOBEAEHU A ITPOMEXKYTOUYHOM
ATTECTAIINN

a) NnaHupyemble pesynbTaTbl 06yYeHUs

Koa
MHAMKATOpa

MHankaTop
OOCTUXKEHMA
KOMneTeHumm

OueHoYHble cpeacTsa

OMNK-1: Cnoco6eH NPUMEHATb eCTeCTBEHHOHAY4YHbIe U 06l.I.I,EMH)'KEHeprIe 3HaHuA, meToabl

MaTeMaTu4eCKoro aHasim3a u mogesimposaHunaA, TeoOpeTu4eCKoro n aKcnepmmeHTaJZibHoro

uccnepgosaHuAa B npo¢eccv10Haanoi'1 AeATeNIbHOCTHU,

OnkK-1.1:

Pewaet
CTaHAapTHble
npodeccroHanbH
ble 3324 C
npUMeHeHnem
ecTecTBeHHOHayy
HbIX U
06LWeNHKEHEPHDI
X 3HaHUN,
MeToA0B
MaTeMaTHUYecKoro
aHanum3a u
MOAEe/IMPOBaHUSA

OMnK-1.2:

Pewaet
npodeccnoHasnbH
ble 3a4a4n C
npumeHeHnem
MEeToA0B
TEeopeTnYecKoro n
9KCNepUMEeHTaNbH
Oro uccnegoBaHmA

Hepeuenb meopemuuecKux 60npocos K 3auemy.

1.

2.

10.
11.

12.

13.

14.

15.

16.

17.

BceoOmiHocTh  MOJIETUPOBaHUS, TEOpUS  MMO3HAHUS,
HepapxXusi MOJENEH, IPUMEPBI.
[IpuBenute MPUMEPbI NMO03HABATEJIbHBIX n
NMparMaTH4ecKuX MOJEIECH.
MoxkeTr M OIMH M TOT K€ OOBEKT SBIATHCA
OJIHOBPEMEHHO II03HABATEIIBHOM MW  IparMaTU4YeCKOu

Mozensio? ITpumepsl.

[IpuBenuTe HECKOIBKO NPUMEPOB AWHAMHUYECKMX U
CTaTHYeCKHX Mojiesiell. MOKeT JIu OJMH U TOT e 00BEKT
SIBJIATHCSA JTUHAMHYECKON M CTaTUYECKON MOJIENbIO?
AOGCTpaKTHbIEe MOJIEIHM, UX CBOMCTBAa U OCOOEHHOCTH.
[IpuBeauTe cBOM MpUMEPHI MOJENEH.

[IpsiMoe M KOCBEHHOE MOJJ00Me MaTepUatbHBIX MOJEIEH.
[Ipumepbl. OcoOEHHOCTH MPUMEHEHUSI U UCIIOJIb30BaHUS.
VYcnoBHoe mnopobue MarepuanbHbIX Mojenel. CBs3p ¢
abcTpakTHBIMU MojensiMu. [loHATHE CUTHATIOB U KOJOB C
TOUYKH 3PEHUS MOJIEIEH.

[Touemy oTnnyaercs MozieiIb U AEMCTBUTEIBHOCTh. B uem
OCHOBHBIE pa3inuus’?

KonewyHocTh, yIpOIIEHHOCTh, TPUOIUKEHHOCTh MOEIEH.
ANIEKBaTHOCTb, HCTUHHOCTD U JIO)KHOCTh MOZEIIEH.
OcHOBHBIE CXOJICTBA MEXIY MOJEIIBIO u
JNEHUCTBUTENBHOCTBIO. [IprMepsl  yCIIOBHO  MCTHHHBIX
MOJIeIEMN.

Junamuka Mozeneu. X poxkaeHue, pasBUTHE U CMEPTh.
[TosICHUTB OT Yero 3TO 3aBUCHT.

[IpuBenute TpeOOBaHUS K MPOLIECCY MOACTUPOBAHUS IS
uccienoBarens U Kiaccu@ukanus MoJaenen.

Yem aHaJIoroBasi MOJIEb OTIINYAETCS oT
MaTteMaTudecko monenu? IIpowsnmrocTpupoBarh CBOM
JOBOJIbI TPUMEpPaMHU.

UeM anHasoroBasi MOJEib OTIMYAETCA OT (PU3HYECKOM
Mozenu? IIpormimocTpupoBaTh CBOM 10BO/IbI IPUMEPAMH.
HazoBure u3BecTHBIE MPUMEPHI MOJCIUPOBAHUS C LEIBIO
uccrnenoBanus. Kak B 9THX YCIOBUSX OO€cCIeYHBAETCs
IKOHOMHYHOCTb 1 TPAAYKTHBHOCTD?

MOHO 71 paccMaTpUBAaTh CTYACHUYECKYIO Ta0OpaTOPHYIO
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18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

paboty kak moxaenb? Ecnu Her, To mouemy? Eciu na, uro
sIBJIsICTCSl OpuruHaaom? Kakue pe3ynbTaThl, MOTy4YEHHbBIE
Ha MOJIEJIM MOKHO PacipOCTPaHUTh HA OPUTMHAJ, a KaKue
Her?

B OonbmiMHCTBE TEXHOJIOTMYECKHX pacuyeToB CBOMCTB
ra3oB MbI UCXOJIUM U3 MOJIEIH HI€aIbHOTO ra3a, 3Hasi, 4To
peasibHble ra3bl MOXKHO OINHUCaTh 0oJiee COBEPUICHHBIMU
MOJIEJISIMH, HalIpUMEP MOJIEIb peaabHOoro rasa Ban - nep —
Baanbsca. O0bsicHUTE TIOYEMY, M B KaKUX CIy4asiX 3TOTrO
JeNath OyJeT Heb3s?

[Touemy HEKOTOPBIX Ironen MBI Ha3bIBaeM
nparmaTukamu? PaccMoTpers moBeeHNE 3TUX JTI0JIEH C
TOYKH 3PEHUS TEOPUH MOJECIUPOBAHMUSL.

Kakas u3 MaremaTuyeckux MOJENEH MaTepUabHOrO
o0BeKkTa OyneT coaep:karh OOJbIIE MapaMeTpoB: rpydas
MOJICJIb OY€Hb CJIOKHOTO OOBEKTa WM OYEHb TOYHAS
MOJIeTIb CPAaBHUTEIBHO MPOCTOr0 00BEKTa U TToueMy?
OObIUHBIE ACTPOHOMHUYECKHE SIBIICHUS MOTYT OBITh
Mpe/icka3aHbl 3apaHee (3a MHOTO JIET JI0 UX HACTYIUICHHUS),
a TOYHOE TpelIcKa3aHWe TOrojbl Ha  3aBTpa,
3aTPYAHUTENIBHO U BO MHOTHX CIydasX SBIISIETCS OYEHb
rpyObIM, Touemy?

[IpuBenure cBOM MpUMEPHl AeTEPMHUHMPOBAHHBIX,
CTOXACTHYECKHMX ¥ CMENIAHHBIX MAaTeMaTHYECKUX
MOJeJIel U3 TOro, YTO BbI y3HaIU B Byze.

Cnenuduyeckue 0COOEHHOCTH MaTeMaTUYECKUX
Mozenei. [loHsaTre MaTeMaTuuecKoro alropuTMa.

DTanbl MaTeMaTHYEeCKOTO MOJCIUpPOBaHUA. PaccMOTpeTh
MIPUMEP C peaan3alneil OCHOBHBIX 3TaIOB.

OcHOBHBIE Olepalyy HaJ MAaTEMATHIECKUMH MO/IEIISIMHU.
[ToueMy Mojenb Ha3bIBAIOT CHUCTEMHBIM OTOOpPaKEHUEM
opuruHana?

B ueM nposBISIOTCS  TPYAHOCTH  MOJEIUPOBAHMS
CIIOXKHBIX cucTeM? BpemeHHass acuMMeTpHsl.

[Touemy oTinuaeTcs MOJENb U AEUCTBUTENBHOCTh. B yem
OCHOBHBIE pa3Inyus’?

KoHeyHOCTh, ypoIeHHOCTh, TPUOIMKEHHOCTh MOJIENIEH.
KomnberorepHbie Moaenu.

AJIEKBaTHOCTb, HCTUHHOCTb U JIOKHOCTh MOJIEJIEH.
OcHoOBHBIE CXOJICTBA MEXTY MOJICITBIO u
JNEUCTBUTENBHOCTRIO.  [IpyMepbl  YyCIOBHO HMCTUHHBIX
MOJIEIEMN.

Jvnnamuka monenen. X poxaeHue, pa3BUTUE U CMEPTH.
[TosicHUTB OT Yero 3TO 3aBUCHT.

OO6cynuTh pa3nuuus B MOJENH, CB3aHHOHN C JIOMIAIBIO C
MO3UIINM KPECThSIHHMHA, )KOKEsl, KaBaJIepUCTa, CKYJIbITOPA,
KOHEBO/Ia, ToBapa. 3agada oOCYKIEHUS — MIUTFOCTPAIUs
LIEJIEBOTO XapaKTEPa MOJEIIEH.

PaccmoTtpuTe Bamie 100MMOE CTUXOTBOPEHUE WA TIECHIO
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KaK MOJEJIb JEUCTBUTEILHOCTU. UTO B 3TOH MOIEIu
HCTUHHO, a YTO JIOKHO?

35. O6CcyuTh peanbHbIe U a0CTPAKTHBIE ACTIEKTHI JIOPOKHBIX
3HaKOB M KapThl MECTHOCTH, T.€. MOJENEH YCIIOBHOTO
noxoous.

36. Eciin  ycnmoBHOe momobue  Mojeneld  ompeaensiercs
COIIallleHueM, TO 4YeM OrpaHHyYeHa cB0oOoJa BbIOOpa
MOJIETICH YCIIOBHOTO MO00us?

37. DKcTpaceHc, Jlienas macchl pyKamMH, CHMMaeT Ooiib Y
MaIeHTa U OOBSICHAS 3TO B3aUMOICWCTBHEM CBOETO U
nanueHTa ouomnos. Ob6cynuTe COOTHOILICHUE
aJICKBaTHOCTH, JIO)KHOCTH H HCTUHHOCTA  MOJICIH,
MIPEITI0KEHHOM SKCTPACEHCOM.

38. AIXUMHKH yTBEpKIalH, YTO TIEPBOOCHOBA BCEX BEIICH B
MpUPOJIE — BOJA, OTOHb U 30JI0TO. B cBOMX Tpynax oHU
P  OTOM CJEeNald HEMaJo OTKPBITUH, HaIlpuMep,
BBICTTWJIM PTYTh W HAyYWIHCh MOJy4YaTh PANd APYTUX
MOJIE3HBIX BEIIECTB, KOTOPHIMHU JIFOAM TTOJIB3YIOTCS 10 CHX
nop. Ilouemy mpH JIOKHOCTH MPEANOCHUIOK UM YIAJIOCh
MTOJIYYUTh TIOJIC3HBIE OTKPBITHS?

39. dpanmysckuit €CTECTBOUCIIBITATENb C.Kapno
paccMaTpuBal MPOIECCHI, MPOUCXOIAIINE B MAITUHE, KaK
cKaTue, pacIlupeHre U TEYCHHE «TEIIOBOM KUIKOCTH.
TemoBbie TIPOIIECCHI OH CBSI3bIBAJI c
THUAPOMEXaHUYECKIMHU TEUCHUSIMH c y4acTUEM
teropona. Iloyemy OH cMOr co31aTh TeHHATBHYIO
TEOPHUIO TEIUIOBBIX MPOIECCOB, KOTOpPasi JIEKUT B OCHOBE
COBPEMEHHOU TepMOIUHAMUKHN?

MpumepHble npakmuvecKue 3a0aHUA

1. Kakast MOZ€JIb UCIIONIB3YETCS ISl PELIEHMSI CIEAYIOLIEH
3aJ1a4yM: 3aBOJI IPOU3BOIUT TPH BUAA MPOIYKIIMH, KK U3
KOTOPBIX TpeOyeT 3aTpaT BpeMeHU Ha 00paboTKy Ha
TOKapHOM, ()pe3epHOM U CBEpIIMILHOM cTaHKax. KonnuecTBo
MAaIIMHHOIO BPEMEHHU ISl KaKJIOTO U3 CTAHKOB OIPaHUYEHO.
ITycts cl, ¢2,c3 — mpubbLIL OT peanu3aluu eTUHUIIBI
COOTBETCTBYIOIIETO BUJIa Mpoaykuuu. TpeOyercs
OTpeAENUTh, KAKOE KOJMYECTBO KaX/10r0 BUa MPOAYKIIUN
HE00XO0AMMO MTPOU3BOAUTH B TE€UECHHUE 33/1aHHOTO UHTEpBaJIa
BPEMEHH, YTOOBI MOJIYYUTh MAaKCUMaIbHYIO IPUObLIb.

a. JIuneliHoe MporpaMMUpOBaHue

b. HenuneitHoe mporpaMMupoBaHue

c. KBagpaTtnunoe nporpamMmmupoBaHue

d. luckpeTHoe nmporpaMMHpOBaHUE

e. /lunammnueckoe nporpaMMUpOBaHUE

2. 3aauu NPUHSATHUS PELICHHUS, TI€ KPUTEPUH ONTUMAIBHOCTH
U OTPaHUYEHUS HE 3aBUCIT OT BPEMEHH, Ha3bIBAIOT:

a. [lunamMu4aeckue

b. Crarnueckue
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c. UrpoBeie

d. Heonpenenéuunie

2.Kaxomy MeTo1y MaTeMaTH4eCKOr0 POrpaMMHUPOBAHUS
COOTBETCTBYET IocTaHOBKa 3a1aun: Halitu F(x) = max (cTx)
npu ycnoBun AX <B; X>0, X=(x1,...,xn) D, rae D -
HEKOTOPOE MHOXECTBO R(n), KOTOpOE SBIISIETCS KOHEUHBIM
WJIY CYETHBIM

a. JInHeliHoe porpaMMHUpOBaHuE

b. HenuueitHoe mporpaMMUpOBaHUe

c. KBagpaTuunoe nporpamMmmupoBaHue

d. luckpeTHoe mporpaMMHpOBaHUE

e. lJuHammnyecKoe NporpamMmMmpoBaHue

3. CucreMa XxapakTepHu3yeTcs HUTMIUEM

a. KOMIIOHEHTOB M CBs3ei MEXly HUMHU

b. KoMImoHEHTOB, CBsI3€i MKy HUMU U 1EJIH

(G YHKIIMOHUPOBAHUS

¢. KoMnoHeHToB, napamMeTpoB KOMIIOHEHTOB, CBA3EH,
CTPYKTYpHI, IelH (PYHKIHOHUPOBAHUS, 32aKOHOB, ITPABUII U
ornepanuil pyHKIIMOHUPOBAHUS

4. Kakyro MoJienb MOKHO UCTIOTB30BaTh AJISl peLICHUS 3a7aun
B CIIEAYIOIIECH MOCTAaHOBKE: HAWTH 3HAYEHUS MTEPEMEHHBIX
x1,...,Xxn , TOCTaBASAIONIME ONTUMYM 33JaHHOM JINHEWHON
(hopMBI TIPU BHITIOJIHEHUN CHCTEMBI OTPaHUYCHH,
MPEICTaBIISIONINX TaKKe TMHEHHbIe (hOPMBI

a. CUMILIEKC-METOT

b. MeTo/ BeTBe# U rpaHuIl

C. Meton MHOxUTenen Jlarpanxka

5. Kakoe u3 cnenyromux yTBepxJ1eHu o GopMynupoBKe
JIBOMCTBEHHBIX 33/1a4 SIBJISIETCS] HEBEPHBIM?
a. Ecnim mpsimast 3aiaya siBiisieTcs 3aa4eil MaKCUMM3a1iH, TO
JIBOMICTBEHHAA 3a/1a4a OyIeT 3a7aueil MUHUMH3AIUHN 1
Hao00poT;
b. 3Haku HEPaBEHCTB B OTPAaHUYCHUSX JIBOWCTBEHHOU 3a/1a4l
M3MEHSIOTCS Ha OOpaTHbIE;
c. JIBolicTBEHHas 3a7a4ya K JIBOMCTBEHHOM SIBIIIETCS NIPSAMON;
d. Ecm nipsimast 3ay1aga iMeeT pelieHre, To TBOMCTBEHHAs
3a71a4a MOKET U HE UMETh PEIICHUS.

3adaHus Ha peweHus 3ad0a4 u3 obaacmu

Mo0OenuposaHus.

MakeTamu NPUKNALHbIX NPOrPaMm 417 BbINONHEHUA
WHXXEHEePHbIX M HAaY4YHbIX PAacYeTOB, OPUEHTUPOBAHHbIX Ha
paboTty c maccmBamu gaHHbix — MATLAB n Mathcad.

Hasbikamu peweHnAa NPoCTbIX NPUKAAAHbIX 3a4a4 cpeacrtsamm
MmaTemaTtnyeCKoro " MUMMUTaunMoOHHOIo Mo4eNnnMpPoBaHUA. Hasbikamu
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NpoBeAEHMA KOMMbIOTEPHOTO 3KCNEPUMEHTA.

1.

y=e

2.

MprHMMas, YTO NIOTHOCTb MOPCKOW BOAbI YBE/IMYMBAETCA
c rnybuHol h, KM no cneaytouLelt 3aBUCUMOCTMU:

0,004h 3
, Kr/m>. OnpeaennTb rae HaxoAauTCa LEeHTP TAXECTU.

W3BectHa TaOaIMIHAas 3aBHCHUMOCTh
TEIUIONPOBOAHOCTH BO3[yXa OT TeMIepaTypsl oT 275
10 500° K u naBnenus ot 0,1 no 35 MIla. Paccunrats
KOO(PPUIMEHT  TEIUIONPOBOJHOCTH A JIIO0OH
TEMIIEPATyphl ¥ JaBICHUS B YKa3aHHBIX IUANa30HaX
WCIOJIB3YS JIMHEWHYIO MHTEPIONSAINIO QYHKIIMHA TBYX
MePEMCHHBIX.

MNposecTtun YMCNEHHbIN 9KCNEPUMMEHT, aHa/IM3 U Ha ero oCHoBe,

OLLEHUTb 3HAYMMOCTb M MPAKTUYECKYIO MPUTOAHOCTb NMOYYEHHbIX

pesyn

1.

bTaTOB.

KonnuecTBo cBera, MOMIONaeMoro npy MNpoxoKIeHUH
4yepes3 CI0W BOABI, IPOINOPIMOHAIBHO TOJIIIMHE CII0S U
KOJIMYECTBY CBETA, I1aJIAI0IIETO HAa IIOBEPXHOCTH CIIOS.
IIpu npoxoxaeHUM Yepe3 CI0U TONMHON 3 M
MIOTJIOIIAETCS MOJIOBUHA IEPBOHAYAIIBHOTO
Kojn4yecTBa cBeTa. Kakas yacTe nepBOHa4alIbHOTO
KOJIMYECTBA CBETA JOWJIET JI0 3aJaHHON TITyOuHbI Z=30
M? IlocTpouTh rpaduk 3aBUCUMOCTH CBETOBOM
WHTEHCUBHOCTH OT Z.

Camouter ABMXKETCS IO MPSIMOM € IOCTOSTHHOM
CKOpOCTBIO v, . ETO mpecnienyer npyroi camolier ¢

MOCTOSSHHOW CKOPOCTBIO V,, B HAYaJIbHBIA MOMEHT

HaXOJSIIMICA HAa PACCTOSIHUM & OT EPBOIO IO
NEPIIEHAUKYIISPY K €r0 BEKTOPa CKOPOCTH.
[Ipecnenyrommii caMoIeT TOCTOSTHHO JEPKUT KypC Ha
npecienyemoro. HaiiTu ypaBHeHUE TUHUM JBHXKEHUS
MpecieayIOLIero caMmoseTa.

ITocTpouts cuctemy nudpepeHuanIbHbIX YpaBHEHHH
OTMCHIBAIONINX N3MEHEHNE YNCIIEHHOCTH TOITYIISIIIAI
BOJIKOB, JIUC U 3aMII€B, UCIBITHIBAIOIITIX
BHYTPHUBHUIOBYIO U MEKBHUIOBYIO OOPHOY 3a peCypCHl.
Haiitu yncieHHyo 3aBUCHMOCTh U3MEHEHUS
KOJIMYECTBA BOJIKOB, KOJIMYECTBA JIUC U KOJTUYECTBA
3aii1leB CO BPEMEHEM, PELIUB NOJyYEHHYIO CUCTEMY
MetozioM Pynre — Kyttt 4 nopsiaka. [Toctponts
rpauK 3aBUCUMOCTH KOJIMYECTBA BOJIKOB,
KOJIMYECTBA JINC U KOJIMYECTBA 3ai1leB OT BPEMEHHU U
rpaduk $pa3oBOH TPACKTOPHH JAHHOW JTUHAMUYECKOM
cucteMsl (B mpocTpanctse). [Ipu BeIBOIC ypaBHEHUM
MaTeMaTHYECKOU MOJIENIH YUYECTh:




MHankaTtop
Koa
OOCTUXKEHMA OueHoYHble cpeacTBa
MHANKaTopa
KOMneTeHumm

4. Tlpu oTCyTCTBUM BHYTPHUBUIOBON M MEXBHUIOBOU
KOHKYPEHIIUH YUCIIEHHOCTh N30JIMPOBAHHON
MIOMYJISIIINY 3ai1IeB BO3PACTAET, a U30JIUPOBAHHBIX
MOMYJISIIII BOJIKOB ¥ JIUC YObIBaeT. CKOPOCTh
M3MEHEHHUS MPOIOPLHUOHANIbHA YUCICHHOCTH
MOMYJISIIIAY B TEKYIIIH MOMEHT BPEMEHU
(k03¢ HUIHEHTHI TPOTIOPITUOHAIBHOCTH IS 3aHIIEB,

BOJIKOB U JIMC IpuHATH papHbivu 0,3 | 0,04

0,01 coorpercrBenHo);

5. Ilpu B3aumozeicTBUM 3aifllieB ¢ BOIKaMU
YHCIIEHHOCTD 3aiflleB YOBIBAET, a YHUCIEHHOCTh BOJIKOB
BO3PACTAET CO CKOPOCTHIO MPOIOPLMOHAIBLHON
KOJIMYECTBY BCTpEY 3ailieB ¢ BOJIKaMH (IPUHSATH 32
MPOU3BEICHUE YHCIICHHOCTEN 3aiIEB U BOJIKOB B
TEKYIIU MOMEHT BpeMeHH, K03 (PHUIIMEHTHI
MIPONOPLUUOHAIBHOCTH IS 3aMLIEB U BOJIKOB IIPUHATH

pasubivu 0,04 )

6) MNopAapoK NnpoBeaeHUA NPOMENKYTOUYHOM aTTecTaluumn, NoKasaTenn U KpUTepun oueHUBaHUA:

MpomexKyTo4YHas aTTectTauusa no gucumnantde «ViogennpoBaHne» BKAOYAET TEOpeTUYECKME BONPOCHI,
NO3BO/IAIOLLME OLEHUTb YPOBEHb YCBOEHWNA 0OYYAIOLMMMNCA 3HAHWUIM, U MPAKTUYECKUE 3a4aHus,
BblsiBASOWME cTeneHb CGOPMMPOBAHHOCTU YMEHWUN U BAALEHUIA, NpoBOAMTCA B POpMe IK3aMeHa.

DK3ameH no gucumnaunHe npoBoAaunTCA B YCTHOﬁ cbopme No 3K3aMeHaUMNOHHbIM 6MI'|eTaM, Ka)KAbIﬁ ns3
KOTOPbIX BKAKOYaeT 2 TeopeTnyecCKknx Bonpoca n ogHO NpakTu4ecKoe 3agaHue.

MokasaTenu u KPUTEPUM OLLEHMBAHUA IK3aMeHa:

— Ha OLEHKY «OTAMYHOY (5 6annos) — obyyatoWwminca 4EMOHCTPUPYET BbICOKUIA YPOBEHb
chOpPMMPOBAHHOCTM KOMMETEHLMNIA, BCECTOPOHHEE, CUCTEMATMYECKOE U 1yboKoe 3HaHWe yyebHoro
maTtepuana, ceoboaHO BbINONHAET NPaKTUUYECKNE 3a4aHNA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMMU, NPUMEHAET UX B CUTYaLMAX NOBbILIEHHOW CIOXKHOCTH.

— Ha OLeHKY «xopowo» (4 6anna) — obyyatowmiica AEMOHCTPUPYET CPEAHUI YPOBEHb
cPOpPMMUPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHWA, YMEHWA OCBOEHbI, HO AOMYCKAOTCA
He3HauyuTe/IbHble OWNBKN, HETOYHOCTH, 3aTPYAHEHMA NPU aHANIMTUYECKUX Onepaumnax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaLMN.

— Ha OLLEHKY «yAoBAeTBOpUTENbHO» (3 Banna) — obyyatowmincs 4eMoHCTpMpPyeT NOPOroBbIi YpoBEHb
cPOPMMPOBAHHOCTM KOMMETEHLMIA: B XOL4E KOHTPOJIbHBIX MEPONPUATUI LOMYCKAOTCA OLIMOKM,
NPOSABAAETCA OTCYTCTBME OTAE/bHbIX 3HAHWI, YMEHWUI, HAaBbIKOB, 06Y4alOLWMIACA UCNbITbIBAET
3HauuTe/IbHbIE 3aTPYAHEHMUA NPU ONEPUPOBAHUN 3HAHUAMM U YMEHUSAMU NPU UX NEPEHOCe Ha HOBble
CUTyaLuu.




— Ha OLEHKY «Heya,0BneTBopUTeNbHO» (2 6anna) — obyyarowminca AeMOHCTPUPYET 3HaHMA He 6onee
20% TeopeTUYeckoro Matepuana, AONycKaeT CyLWEeCTBEHHbIE OLIMBKM, He MOXKET NoKasaTb
WHTENIeKTYaIbHble HaBbIKM PELUEeHMUA NPOCTbIX 3a4a4.

— Ha OLEHKY «HeyaoBAeTBOpUTENbHO» (1 6ann) — obyyatoWmMincs He MOXKET NMOKa3aTb 3HAHUA Ha YPOBHE

BOCMNpou3BeaeHMA U 06bACHEHUA MHOOPMALMM, HE MOXKET NOKa3aTb UHTENNEeKTya lbHble HaBbIKM
pelleHmsa NPocTbIX 3a4au4.



