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PABOYAS ITPOI'PAMMA JUCHOUIUIMHBI (MOJTYJIST)

MOAEJINPOBAHHE

Hanpasnenye moaroToBKu (CoenuaibHOCTh)
09.03.01 MudopmaTira 1 BEIMUCIUTENHLHAS TEXHIKA
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Pabouas nporpamma cocrasnena ua ochose ®I'OC BO - GakanaBpuar 1o
Hanpasienuio noxrorosku 09.03.01 Mupopmaruka u BEUCIHTEbHAS TEXHAKA (IIPHKA3
MunoGprayku Poccun ot 19.09.2017 r. Ne 929)

Paboyas porpamma paceMoTpena u oxo6pena Ha 3ace/ianuy Kadeaps

BoraucnuTensHo# TEXHUKA U IPOrpaMMUPOBAHHUS ,
29.01.2026, nporoxon Ne 7 (
3aB. xadeapoit O.C. Jlorynosa

//

Pabouas mporpamma ogo6pena meroaudeckoit komuccrein MIuAC

03.02.2026 r. mpotoxos Ne 5
[Ipencenarens (W L dias %%B P. Xpamiun

PaGouast mporpamma cocrapiena:

CT. Ipernoaasarelis Kapeaps! kapenpsr BTull, L Z/ M.B. 3apenxuii
//>

Penenzent (\ /
mapexrop HUM «IIpombesomacHocTsY , I-p TeXH. HAyK M.IO. Hapkesuu



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHna u ogodpena st peanuszanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa




1 eau ocBOeHMS TUCHUIIMHBI (MOIYJISA)

Llensimu 0CBOCHMSI TUCHUIUIUHBI (MOAyIs) «MoaenupoBaHuey» SBISETCS U3YUeHHE
MIPUHIIMIIOB TOCTPOCHUS MOJIENe 1Mo popMalIu3aliy U aIrOPUTMHU3ALUU TPOIIECCOB
00paboTKu nHpOopMaIUH, a TaKkKe PUINIECKUX, IKOHOMUYECKUX U APYTUX MPOLIECCOB.

Jlis mocTrkKeHus MOCTaBICHHOM 11eli B Kypce «MozaenupoBaHuey peliaTcs 3a1a4n:

1) uzydeHnue TeOpur MaTeMaTHYECKOr0 MOIETTUPOBAHUS, BUIOB MAaTEMAaTHUECKUX
Mojiefiell, MaTeMaTH4YeCKHX METOI0B MOJICJIMPOBAHMUS;, IJITAHUPOBAHUE UMHUTALIMOHHBIX
9KCIIEPUMEHTOB C MOJICIISIMH;

2) u3y4eHue METOJI0B MOCTPOEHUS MOJIEJIel U TPOBEPKHU UX aJeKBAaTHOCTH;

3) peanu3anuio aIropuTMOB 110 TOCTPOCHHUIO CTATUCTUYECKUX MOJeNel Ha
OCHOBaHUU 3KCIEPUMEHTAIbHBIX JaHHBIX;

4) npuMeHeHne MOIeTIei 1 METOIOB JJIsl aHAJIN3a, PACYETOB, ONITUMU3AINH
JNETEPMUHUPOBAHHBIX U CIy4YalHBIX SIBICHHUH U MPOLIECCOB.

2 MecTo qucuuIIMHbI (MOYJisl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnraa MozenupoBaHue BXOAUT B 0043aTeNbHYIO YacTh y4eOHOro IjIaHa
00pa3zoBaTeabHON NPOTrPaMMBI.

JUis n3ydeHus JUCUUIUIMHBI HE00XO0AMMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUEHUS TUCIUILINH/ IPAKTHK:

IIpukiagHas MaTeMaTHKa

YucneHHble METOBI

IIporpammupoBanue

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3yYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUIMH/TIPAKTUK:

[Tpon3BoCTBEHHAs - HAyYHO-UCCIIEI0BaTENbCKas padoTa

IIpoekTHas neATeabHOCTh

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHUS AUCIUIUTHHBI (Moays) «MozaenupoBaHuey 00yqaronuics
JOJKEH 00J1a1aTh CIeyIOIMMH KOMITETEHIUSMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CriocoOeH mpUMEeHsITh €CTECTBEHHOHAaYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTEeMaTHYeCKOro aHaJIn3a U MOJIETTMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO
HCCIIEI0BaHMsI B TPO(ECCHOHAILHOMN €ATEIbHOCTH;

OIIK-1.1 PemraeT craniapTHbeie npodecCHOHATbHBIC 3314l ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOLIEHHKEHEPHBIX 3HAHUH, METO/10B
MaTEMAaTHYECKOT0 aHAJIN3a U MOJIEITMPOBAHUS

OIIK-1.2 Pemaer npodeccrnonanbHble 3a1a4i ¢ IPUMEHEHHEM METOJI0B
TEOPETUYECKOT0 U IKCIEPUMEHTAIBHOT'O UCCIIETOBAHMS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)
OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 55 akaj. 4acosB:

— ayauTopHas — 54 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHas pabota — 17 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas 3w
KOHTaKTHas paboTa H % dopma TeKyIero
Pasen/ Tema g (B akan. 4acax) g E‘ Bun 5 KOHTPOJISI Ko
N — : g o CaMOCTOSITEILHOM yCIIeBaeMOCTH " KOMITETeHIIHH
O g g paboThI MIPOMEKYTOUHOH
Tek. mab. | mpaxr. 'S aTTeCTaluu
3aH. 3aH. O =
1. Teopus moneneit u
MO/JICITUPOBAHUS, OCOOCHHOCTH
MaTeMaTHYECKUX U
UHGPOPMALTUOHHBIX MOJICIICH.
TIpuMepbI TOTUCTHYECKHUX,
CTOXaCTHYECKHUX U
UMHUTAIMOHHBIX MOJEIIEH.
1. ITouck
JIOTIOJTHUTEIILHOM
UH(OPMAIHH 10
3aJJaHHOU TeMe.
2.
CaMoCTOATETHLHOE
1.1 Pa3BuTue noHATHS myquHve
yueOHOi . OIIK-1.1,
mozenn. Crioco0sl 2 1 YCTHBIN onpoc
BOIUIOIIECHUS MOJEIIEH. JIATCPATYPEL. OlIK-1.2
3. Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMU.
4. Pabora ¢ UU-
CHCTEMaMM
(GigaChat,
5 Deepseek)
1. Pabora ¢
3JIEKTPOHHBIMHU
OMOIMOTEKAMU.
1.2 CooTBeTcTBUE MEXKIY 2.
MOJICNIBIO U OPUTHHAIIOM, CamocrosTenkHoe
CXOJICTBO U pa3JIMyue. 2 1 HBYHCHHe VYcrHBI onpoc OMK-1.1,
yueOHoM OIlK-1.2
TlonsiTie anexBaTHOCTH
N JIUTEPATYPHI.
3. Pan6ora ¢ M-
CHCTEMaMHM
(GigaChat,
Deepseek)
1.3 OcobennocTu 2 1 1. Pabora ¢ YcTHBIN onpoc OIIK-1.1,




OJICKTPOHHBIMHA

Deepseek).

OubIHOTEKaMHU.
2.
CamocrosTensHoe
MaTeMaTHYECKHX H
UH(QOPMAIIOHHBIX MOJICTICH. H3YHeHHE
yueOHOM OIlK-1.2
WX BO3MOXHOCTH U
OIpaHUYECHUS. JHTCPATYPHI.
3. Pabora ¢ UU-
cUcTeMaMu
(GigaChat,
Deepseek)
1. PaGora ¢
3JIEKTPOHHBIMHA
OuOIIMOTEKAMH.
1.4 Dranst 2.
MATEMATHICCKOLO CaMmocrosTensHoe
MozenupoBanus. Onepanun HByHcHue VYerHbIi omipoc OIIK-1.1,
yueOHOM OIlK-1.2
HaJl MaTeMaTH4eCKUMH
MOZETSIMIL JIUTEPATYPHI.
3. Pabora c -
cHCTEMaMHu
(GigaChat,
Deepseek).
1. ITogroroBka k
BBIMOJTHCHUIO
L.p.Ne2.
2. TTouck
JIOTIOTHUTENBHOMN
1.5 Ilpumepsl Monenelt 1is uH(popMaIHy 10
OIMCAHUS TEXHOJIOTHYECKUX 3aJJaHHOH TeMe.
npoueccoB. OmeHka 3. Kommnoksuym mo OIIK-1.1,
TIPUTOTHOCTH CO3AAHHOMN CamMmocTosITEILHOE Lp.Ne2. OIIK-1.2
MOJICIH, ¢ aJlalTalus 1 H3yUCHHE
OLIEHKa YCTOHYMBOCTH. y4eOHO
JIUTEPATYPHI.
4. Pabora ¢ U-
cUcTeMaMHu
(GigaChat,
Deepseek).
1. IloaroroBka x
BBIMOJIHEHUIO
1.p.Ne3.
1.6 IIpumepst Monenet st 2.
OnuCcaHusl OUOJIOTHUECKUX CamocTosTenpHOe
npoueccoB. OeHka HU3y4YECHUE KommokBrym mo OIIK-1.1,
TIPUTOJAHOCTH CO3AAHHOMN yueOHOM 1.p.Ne3 OIIK-1.2
MOJICITH, e¢ afanTaius u JIUTEPATYPHI.
OLICHKA YCTOHYHUBOCTH. 3. Pabora ¢ UU-
cucTeMaMu
(GigaChat,
Deepseek).
1. IToaroroBka
BBIMOJIHEHUIO
1.p.Nel.
1.7 Ananu3z moaenupyemoit 2.
CHCTOMbL CamocTosTenpHOe
HudopmanionHsIe MOIEIH H3yYECHHE Komnoksrym no OIIK-1.1,
yueOHO n.p.Nel OIlK-1.2
JUTSL OTIICAHUST
SKOHOMHMYECKHX ITPOLIECCOB. JIUTCPATYPHI.
3. Pabora ¢ UU-
crcTeMaMu
(GigaChat,




1. IToaroroBka k

BBITIOJTHEHUIO
1.p.Ned.
2.
1.8 IocTpoenue, CaMocTosTenbHOE
0COOCHHOCTH IPUMEHEHHUS U 2 6 2 H3yUYCHHE KomnokBuym o OIlK-1.1,
COCTaBJICHHS yueOHOM 1.p.Ne4. OIlK-1.2
JIOTUCTHYECKHX, MOJIENEH. JIATEPaTypHL.
3. Pabora c UU-
CHCTEeMaMHU
(GigaChat,
Deepseek).
1. Ilogroroska
BBITIOJTHEHUIO
1.9 ITpumepsr .p.Ne5.
JIOTHCTHYECKHX, 2 8 2 2. KosnokBuym 1o OIIK-1.1,
CTOXaCTHUUYECKUX U CamocTosaTenbHOe J1.p.Ne5. OIIK-1.2
UMHUTAIUOHHBIX MOJICTICH. U3yueHue
y4eOHO
JIUTEPaTyphI.
HWroro no pazaeny 18 36 17
Hroro 3a cemectp 18 36 17 320
HWroro no aucumruinHe 18 36 17 3a4eT ¢ OUEHKON




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpagunronHbIE 00pa30BaTENbHBIE TEXHOIOTUH, OPUECHTUPOBAHHBIE HA
OpraHU3aIMI0 00-Pa30BaTEILHOTO MPOIECcCa U MPEANOIAraroyio MPsMYI0 TPAHCIALUIO
3HAHUU OT IpenojaBaTe-isl K CTYIACHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

[TpakTHueckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI U HaBbIKOB
I10 NPEAJIO-)KEHHOMY aJIFOPUTMY.

2. TexHosoruu mpoOJIEMHOTO O0YUYCHHS — OpraHU3aIis 00pa30BaTeIHLHOrO Mpolecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYalU JJIs1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEILHON JI€ATEIIEHOCTH
CTYJCHTOB.

@opMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTHI MPOOIEMHOTr0 00yUeHUSI:

[TpakTiueckoe 3ansTHE B GopMe MPAKTUKyMa — OpraHu3anus yueOHou padoThl,
HaIpaBJIeHHAsl Ha pelIeHHe KOMIUIEKCHON yueOHO-T03HABATENbHOM 3a1auu, TpeOyroleil oT
CTYyJIEHTa IPUME-HEHUsI KaK HAy4YHO-TEOPETUYECKHUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. aTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO Mpoliecca,
KOTOpasi NpeI-110JIaraeT akTUBHOE U HEJTMHEHHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYMMOTO JIJIs1 HUX 00pa30oBaTeNIbHOTO pe3yybTara.

@DopMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHNUEM CIEIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU), TEKIUsA-0ecea, TIeKIUI-TUCKYCCUs, JIeKIUsI-Tipecc-
KOH(epeHIIHs.

CemuHap-nucKyccust — KOJJIEKTUBHOE 00CYKI€HHE BOIIPOCOB, TPOOIIEMBbI, BBISIBICHUE
MHEHUH B TPYIIIIE 10 TEME HAYYHOI'O UCCIIEJOBAHMSI CTYIEHTOB.

4. upopmManiioHHO-KOMMYHHUKALMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3aiys 00pa3zoBaTelIbHOTO MPOIecca, OCHOBAHHAS Ha MPUMEHEHNUHU MPOrPaMMHBIX Cpell
U TEXHUUYECKUX CPEACTB pabOTHI ¢ MH(OpMaIuei Mo TeMe HayqHO-HcCle10BaTeIbCKOn
paloThI CTYICHTOB.

@DopMbI YUeOHBIX 3aHATHH € UCTIOJIb30BaHHMEM HH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTUM:

Jlexuus-Bu3yanusanus — U3J0KEHUE COACPIKAHUSI CONIPOBOXKIAETCS MPE3EHTAUEN U
BHJIEOMATEPHAIIOB 1O KypcaM «MareMaTudeckoe MozenrpoBanue» u «KomMmperorepHoe
MOJIETTUPOBAHUE.

6 YueOHO-MeTOqUYECKOE 00ecTieyeHHe CAMOCTOATEIbHOM PadoThl 00yUaroIIHXCSl

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(pOpMALMOHHOE 00ecneYeHHe U CHMILINHBI

a) OcHoBHas JIuTeparypa:

1.Aradonos, E. JI. MonenupoBanue cuctem : yue6Hnoe nocooue / E. 1. Aradonos, O.
B. Uy6apoBa. — KpacnHosipck : CubIl'Y um. akanemuka M. @. Pemernéna, 2025. — 88 c. —
Tekcr : anexTponHsii // JlaHb : 3eKTpOHHO-OMOMMOTeUHas cucrema. — URL:



https://e.lanbook.com/book/513684 (nara obpamienus: 08.03.2026). — Pexxum pocryna: ajis
aBTOPU3. II0JI30BATEIICH.

0) JonosHuTebHAS JJUTEpaATypAa:

1. Sluukos, .M. BBenenue B MaTeMaTuuecKkoe MOACIMPOBAaHUE: yuel. mocooue
[Tekct]. /M.M. SlunkoB. = Maruutoropck: M3n-Bo MarHuToropek. roc. Texs. yH-ta um. I'.1.
Hocoga, 2012. 84 c.

2. Suukor U.M., 3apeuxuit M.B. Matlab nis cryneHTOB MH)KEHEPHBIX
cnenuanbHocTe. OcHOBBI.: YueOHoe nocodue. M31-Bo0 MarHuToropck. roc. TeXH. yH-Ta UM
I''1. HocoBa, Maruautoropck, 2017. 135 c.

3. Suukos 1.M., 3apeuxuit M.B. Matlab mst crynenToB HHKeHEpHBIX
cnenuanbHocTel. ['paduka. MuTepniomsiius. HenunaeiHbie ypaBHeHUs: YueOHOE ocoOue.
N3n-Bo Marnutoropck. roc. TexH. yH-ta um .. HocoBa, Maruurtoropck, 2018. 156 c.

B) MeToanuyeckue ykasaHus:

1. SlunkoB .M. KomnproTepHOE MOIETMPOBAHUE: METOIUUECKHUE YKa3aHUs sl
CaMOCTOSITeNIbHOM paboThI cTyneHToB criiennanbHocTh 230105, HanpaBnenus 230100 Bcex
¢dbopMm o0yuenus. Maruutoropck: M3a-Bo Maruutoropck. rocy. TexH. yH-Ta, 2012, 20 c.

2. SluukoB U.M., Unbuna E.A. KoMnbloTEpHOE MOJIETUPOBAHUE | METOJUYECKHUE
yKa3aHus K 1a00paTopHbIM paboTaMm o guciuminHe «KoMIbploTepHOe MOAETUPOBAHUE) IS
cryneHtoB HanpasieHus 230100.62 «MudopmaTrka 1 BHIYUCTUTEIbHAS TEXHUKAY.
Marnutoropck: U3a-so Marautoropck. roc. TexH. yu-ta uM. .. Hocosa, 2014. 16 c.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe odecnevenue

HanmenoBanue

1o Ne norosopa Cpok nelicTBUS TMLIEH3UH

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

MathWorks
MathLab v.2014  |K-89-14 ot 08.12.2014 0eccpovHO
Classroom License

IIpodeccnonanbHbie 02361 JAHHBIX U MHGPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassanwme xkypca CchlIKa
HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTepuajabHO-TeXHHYECKOE o0ecredeHue U CIUIIMHBI (MOTYJIsl)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



1. JIexknmonHas aynutopus MyiabTUMEINIHBIE CPEICTBA XPAHEHUS, IEPEAAUN U
NpeJCTaBIeHNUs HHPOPMALIUU

2. Komnbrorepnsiii kiacc. [lepcoHanbHble KOMIBIOTEPHI C BUPTYaJIbHON MAaIIMHON
11 ycraHoBkH cepBepHoro 110, Beixogom B IHTEpHET U € 1OCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPEly YHUBEPCUTETA.

3. AyauTopuu Ajsl caMOCTOSITENIbHOM pabOThl: KOMIIBIOTEPHBIE KIIACChl; YUTAJIbHBIE
3anbl Oubsmoreku. Bee kimacesl YUT u ACY ¢ nepcoHambHBIMU KOMITBIOTEPAaMH, BBIXOJIOM B
WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPENY
YHUBEPCUTETA.

4. Aynutopuii Juis TpyNIOBBIX U UHAUBUAYAJIBHBIX KOHCYIbTAIUM, TEKYILETO
KOHTPOJISL U TPOMEXYTOUHOH artectanuu. Aya. 282 u kiaccel YUT u ACY.

5. ITomemeHus 715t CAMOCTOSITENTEHOM PabOThI 00YyUaIOIIUXCsI, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHUS K ceTH «IHTEepHET» N Hann4uem
JOCTYIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay opranusanun. Kiaccer
YUT u ACY.

6. Ilomemenust i XpaHeHUS U TPOYUIAKTHYECKOTO 0OCITY)KUBAHHS YIeOHOTO
obopynoBanus. LleHTp MHPOPMALMOHHBIX TEXHOIOTUN — ayn. 372.

Y4eOHo-MeTOAMUYECKOE 0O0ecieYeHHe CAMOCTOATEeIbHOH padoThl 00yYAOIIHUXCS

B Teuenue cemecTpa Kaxkablil CTyICHT BBINOIHAET JJAOOPAaTOPHbIE PaOOTHI.

[Ipu BBHIMOTHEHMU KaKAOH 1a0OpaTOpPHOM PabOTHI CTYIEHT CaMOCTOSITENILHO JIelaeT
3aJlaHKe U 110 TeMe Ja0opaTOPHOM paboThI 3aILUIIAET TEOPHUIO B BU/IE€ KOJUIOKBUYMA.

CaMocTosiTenbHasl MOATOTOBKA K KOJUIOKBUYMY IPOUCXOJIUT B Ipoliecce MOATOTOBKHU
OTBETOB Ha TEOPETUYECKUE BOIIPOCHI IO KAXKIOU TeMe IIPU U3YYCHUU Kypca.

Ipumepnuvie ayoumopnbvie KON10KGUYMbL

Konnoxeuym Ne 1. Ananus mooenupyemoti cucmemol. Ungpopmayuonnvie mooenu 0nst onucanus
IKOHOMUYECKUX NPOYECCOB.

1. Meronbl OCTPOEHUS MOJIEIM MHOTOOTPACIEBOM SKOHOMUKH JI€OHThEBa.

2. OmnmcaHre MOJICH B3aUMOJICHCTBUS B CHCTEME PECYPC-TIOTPEOUTETb.

3. DKOJOro-3KOHOMHYECKasi MOJIENb C YIETOM JeMOrpaduuecKuX MpoLECcCOB.

4. Mopaenb cTapeHust TPOU3BOJACTBEHHBIX MOIITHOCTEH.

5. [lpuHuumel, Jexaiire B OCHOBE MOJIeNU B3auMo/ieiicTeus Jlandyecrepa.

Konnoxeuym Ne 2. [Ipumepor mooeneii 01 onucanus mexHoI02uueckux npoyeccos. Juciennuwiil
okcnepumenm. (Boinoansemces ¢ cpede Octave-online uru Google Colaboratory)

1. Ompenenute, ¢ KaKUM YTIIOM CEKTOp TpeOyeTcs BhIpe3aTh U3 KPYIIIOro JTUCTa
JKECTH JJIS TIOTyYEHHUS MOXKAPHOTO BeIpa KOHUYECKOU (POPMBI ¢ MAKCUMaTbHBIM
00BEMOM.
YucrieHHbIe METO/IBI JJIS AMPOKCUMAITIH, HHTEPIIOJISIITUN U DKCTPANONAInUN (DyHKITHIA.
YuclieHHOE UHTErPUPOBAHHUE.
Yucnennsie MeToasl pemenns OLY: cxema Ditnepa.
Yucnennslie MeTobl cucteM pemenust OLY: cxema Pynre-KyTThl.

abswn

Konnoksuym Ne 3. Ilpumepot mooeneii 011 onucanust buonocuyeckux npoyeccos. Oyenka
NPU2OOHOCMU CO30AHHOU MOOeNU, ee a0anmayus U OYyeHKa yCmoudusoCcmu.
1. Co3paiiTe MHTEPAaKTUBHYIO JMHAMUUYECKYIO MOJENb MEXBUOBOMI
KOHKYpPEHLIUHU ABYX BUJIOB OaKTEpUH.
2. Co3paiiTe UHTEPAKTUBHYIO JUHAMHYECKYIO MOJIETh OMOIOTHUYECKON CUCTEMBI
«XUIIHUK-KEPTBAY.
3. Tloctpoenue moneneit remMorpaduyeckoro npoiecca.



4.
5.

Mopnenb rno0anbHON KIMMAaTUYECKOW U3MEHUUBOCTH.
Pemienue 3a1aun 0 KOHKYPEHIIMU BUJIOB ¢ TPUMEHEHHEM nporpamMHoi cpeasl MATLAB
(Octave) unu Google Colaboratory.

Konnoksuym Ne 4. Ilocmpoernue, ocobeHHoOCmu npumMeHeHUs. U COCMAagieHusl 102UCTUYeCKUX
Mmooenel.

1.

2
3.
4.
5

[IpumMeneHue TMHEHHOTO TPOrPAMMHUPOBAHKS B MATEMATUYECKUX MOJICIISAX
ONTUMAJILHOTO MIaHUPOBaHUs. CUMIUIEKCHBIN METO/.

DKOHOMHMKO-MaTeMaTUYECKUE MOJIENIU, CBOANMBIEC K TPAaHCIIOPTHOM 3ajaye.
Jlunamuueckoe mporpaMMHUpPOBaHUE U €T0 IPUMEHEHHUE.

MonennpoBaH#e MPOIECCOB MACCOBOTO OOCITYKUBAHHS B SKOHOMHUECKUX CHCTEMaX.
DneMEeHTBI TEOPHH MaccoBOro oocimykuBanusa. OcHoBHbIe MoHATHA. Kinaccudukanms
CUCTEM MaccoBOro oocimyxxuanus. [TorsiTre MapKkOBCKOTO CIydaifHOTO TpoIiecca.
(Bemosmnsiercs B cpene Anylogic uimn Google Colaboratory)

Konnoxsuym Ne 5. Cmoxacmuueckue u umumayuonHoie mooeiu. Beinoansemes ¢ cpede Anylogic.

1. Omnpenenenune miomaau purypsl MetrogoM Monte-Kapio
2. Hamnummte nporpamMmy, reHEpUPYIOIIYIO CIIY4aiiHOE YUCIIO MO 3aKOHY
HOPMAJIBHOT'O paclpeaeNeHs IOTHOCTH BEPOSTHOCTH.
3. Metonom MonTte-Kapio onpeaenure miomanb, 3aKII0YEHHYI0 MEXTY
rpaduxoM QYHKIMU U OKPY>KHOCTBIO C LIEHTPOM B Touke (3; 3) u paguycom
R=3.
4. VIMuTaMOHHOE pelleHue 3a/1a4 MUHIUMH3AIIH 3aTparT.
5. MmurtannoHHOE MOJENNPOBaHUE IPOU3BOICTBEHHBIX IIPOLIECCOB
OLIEHOYHBIE CPEJICTBA JJISI TIPOBEJEHUS ITPOMEXYTOYHOM
ATTECTAIIUAN
a) [lnanupyemsble pe3yabTaTrbl 00y4eHUs
Ko Wupukarop
JIOCTHIKEHHUS O11eHOYHBIE CPEICTBA
HWHAWKATOpa
KOMIICTCHIIN

OIIK-1: Cnoco0eH NpUMEHSITh eCTEeCTBEHHOHAYYHbIe M 00LeMHKeHePHbIe 3HAHUS, METOAbI

MAaTEMATHIECCKOI0 aHA/IN3a U MOJC/IMPOBAHUA, TEOPETUYECCKOI0 H IKCICPUMECHTAJIBHOT0

HCCJIeIOBAHMS B IPO(ecCHOHATbHOM AesSITeJIbHOCTH;

OIIK-1.1: Pemraer
IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy:
CTaH/IapTHBIC
MpOdeccHOHATbH 1. BceoOmHoCTh  MOAETUPOBaHUS, TEOPHsl  IO3HAHUS,

Hepapxusi MOJENEH, MPUMEpHI.

bIC 33141 C
2. Ilpusenute IpUMEPbI MO03HABATEJIbHBIX U

IIPUMEHCHHUEM .
ef CCTBEHHOHA nparMaTu4ecKuX MoJeleH.
TCCTBCHHOHAYy4
Y113, Mosxer i OJIMH U TOT K€ OOBEKT SABIATHCS OJJHOBPEMEHHO
HBIX U

ITO3HABATEJIBHON U IIparMaTudeckor Moaensro? [Ipumepsr.
[IpuBenuTe HECKONBKO MPUMEPOB AUHAMHYECKHX U
CTaTHYECKHX Mojelieil. MOET JIM OMUH U TOT )K€ OOBEKT

OOIIEMHKEHEPHBIX 4
3HAHUM, METO0B

MaTeMaThutcCcKoro SIBJIATHCS JUHAMUYECKON U CTATUYECKOM MOJEIBIO?
afajimsa n 5. AOcTpakTHbIe MOJENTH, MX CBOHCTBA M OCOOEHHOCTH.
MOJACTUPOBAHUSA [IpuBenuTe CBOM IPUMEPHI MOJEIIEH.

6. IlpsMoe M KOCBEHHOE MOA00Me MaTEePHAIBHBIX MOJICIICH.
[Tpumepsr. OcOOGEHHOCTH TPUMEHEHHSI U UCTIOJIb30BAHMS.
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OIIK-1.2:

Pemaer
pohecCUOHABH
bI€ 3371a49H C
MMPUMCHCHUCM
METO/IOB
TEOPETUIECKOTO U
JKCIIEPUMEHTAIbH
Or0 UCCIIEeIOBAHUS

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

VYcnoBHoe mono0ue MmarepuanbHbIX Mojeneld. CBs3b ¢
abcTpakTHRIMU MozensiMu. [loHATHE CUTHANIOB U KOJIOB C
TOYKH 3PEHUS MOJCIICH.

[Touemy oTiM4aeTcs MOAENb U IEUCTBUTEIBHOCTh. B uem
OCHOBHBIE pa3iuuus’?

KoneuyHocTh, ynpoIeHHOCTh, IPUOIUKEHHOCTh MOEIIEH.
AJIEKBaTHOCTh, UICTUHHOCTD U JIO’KHOCTB MOJIEJIEH.
OcHOBHbIE CXOJICTBA MEXIY MOJEJIbIO u
JEHUCTBUTEIBHOCTRIO.  IIpuMepbl  yCIOBHO  HMCTHHHBIX
MOJIEJIEN.

Hunnamuka monenei. X poxaeHue, pa3BUTUE U CMEPTD.
[1osiCHUTB OT Yero 3TO 3aBUCHT.

[TpuBenuTe TpeOOBaHMS K MPOIECCY MOJCITUPOBAHUS IS
HCClenoBaTens U Kiaccuukanus MoJeen.

Uem aHajoroBast MOJICIIb OTJINYACTCS oT
MaTteMaTudecko monenu? IlpowmocTpupoBarb CBOM
JIOBOJIBI TIPUMEPAMH.

Uem aHasnoroBasi MOJEib OTJIMYAETCS OT (PU3NMUECKOM
mozenu? [IponmiocTpupoBaTh CBOU JOBOIbI IPUMEPAMHU.
HazoBute u3BecTHbIE IPUMEPHI MOJCIUPOBAHUS C LIEJIbIO
uccnegoBanus. Kak B 3THX yCIIOBUSX 0OeCIeuUBaeTCs
IKOHOMHMYHOCTH U TPAXYKTHUBHOCTH?

Mo3kHO JT1 paccMaTpuBaTh CTYJEHUYECKYIO JJa0OPaTOPHYIO
paboty kak monens? Ecnu Het, To moyemy? Ecnu na, uro
SIBJIsIETCSl opuruHaaom? Kakue pe3ynbTaThl, MOTy4YeHHbBIE
Ha MOJIEJIM MOKHO PaciupoCTpPaHUTh HA OPUTMHAJ, a KaKue
Het?

B OonpmiMHCTBE TEXHOJIOTHYECKHX pAcdyeTOB CBOMCTB
ra30B MbI UCXOJIUM W3 MOJIEIH HACaIbHOTO ra3a, 3Hasi, 4To
pealibHbIe Ta3bl MOXKHO OINHCaTh 0oJiee COBEPIICHHBIMU
MOJIEJISIMH, HAIIPUMEP MOJIENIb peaabHOoro ra3a Ban - nep —
Baanbsca. O0bsicHHTE TIOYEMY, M B KaKUX CIy4asiX 3TOTO
nenarb OyleT Helb3s1?

[Touemy HEKOTOPBIX moien MBI Ha3bIBaeM
nparmaTukamu? PaccMoTpeTs moBeeHUE 3THX JIOAEH C
TOYKH 3PEHUS TEOPUH MOJIEITHUPOBAHMS.

Kakas u3 wmaremMaTHyeckKux MOJENel MaTepuaibHOTO
oOBekTa OyneT coaep:karh OOJbIIEe MapaMeTpoB: rpyodas
MOJIeTIb OYEHb CII0)KHOTO OOBEKTa WM OYEHb TOYHAS
MOJI€JIb CPAaBHUTEIILHO TIPOCTOTO 00BEKTA U MoYemMy?
OObIYHBIE aCTPOHOMHUYECKHE SIBICHUS MOTYT OBITh
MpeACKa3aHbl 3apaHee (3a MHOTO JIET /IO MX HACTYILJICHU),
a TOYHOE TMpeJIcKa3aHWe TMOroJbl Ha  3aBTpa,
3aTPYAHUTEIIBHO W BO MHOTHX CIydasx SIBJSIETCS OYCHD
rpyObIM, oueMy?

[IpuBenure CcBOM MpUMEPHl AeTEPMHHHPOBAHHBIX,
CTOXACTHYECKMX U CMENIAHHBIX MAaTeMaTH4YE€CKUX
MOJIETIEN 13 TOTO, YTO BBl Y3HAIH B By3e.

Crenunduueckne 0coOOEHHOCTH MATEMATHYECKUX MOICTICH.
[ToHsiTHE MaTeMaTHYECKOro AITOPUTMA.
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DTtanbl MaTeMaTHYeCKOro MoenupoBanus. PaccMoTpeTh
MIpUMeEp C peanu3alieil OCHOBHBIX ITAroB.

OcHOBHBIE Ollepalyy HaJl MAaTEMAaTUYECKUMU MOJIEIISIMHU.
[ToueMy Mojenb Ha3bIBAIOT CHUCTEMHBIM OTOOpPaKEHUEM
opuruHaina?

B deM nposBisitoTCs TPYAHOCTH MOICTUPOBAHUS CIOMKHBIX
cucreM? BpemenHas acummeTpusl.

[Touemy oTiryaeTcss MOAENb U IEUCTBUTEIBHOCTh. B uem
OCHOBHBIE pa3inuuus’?

KoneuHocTs, ynpomeHHOCTh, MTPUOIMKEHHOCTh MOEIEH.
KommnsrorepHsie MoaeIu.

AJIeKBaTHOCTb, UICTUHHOCTH M JIO)KHOCTH MOJEIEH.
OcHoBHBIE CXOJICTBA MEXTY MOJICJIbIO "
NeHCTBUTENBHOCTBIO. [IpuMepsl  YCIOBHO HCTHHHBIX
MOJEIIEH.

Junamuka mozeneil. X poxkieHue, pa3BUTHE U CMEPTh.
[ToSCHUTB OT YEro 3TO 3aBUCHT.

OO6cyauTh pa3nuyusi B MOJICNH, CBSI3aHHOM C  JIOIIAJBIO C
MO3UIINK KPECThIHUHA, )KOKEsl, KaBaJIepUCTa, CKYJIbITOPA,
KOHEBO/Ia, ToBapa. 3ajgada oOCYKIEHUS — WUIUTIOCTPAIUs
LIETIEBOTO XapaKTepa MOJICIICH.

PaccmoTtpuTe Batie 100MMOE CTUXOTBOPEHUE WIIH TIECHIO
Kak MOJeJIb JIEUCTBUTEIBHOCTU. UTO B ATOW MOJENIU
WCTHUHHO, a YTO JIOKHO?

OO6cyauTh peasibHble U aOCTPAKTHBIE ACTIEKTHI TOPOKHBIX
3HAKOB W KapTbl MECTHOCTH, T.€. MOJEJEH YCIOBHOTO
oa00us.

Ecnu ycioBHoe momobuwe Mojnenei  omnpeaensieTcs
COTJIAIICHHWEM, TO YeM OrpaHuyeHa cBoOoaa BBIOOpa
MOJIeTIe YCIOBHOTO MOA00us?

DKCTpaceHc, Jemnasi IMacchl pyKaMu, CHUMaeT Ooilb y
ManueHTa U OOBACHSA ATO B3aMMOJCHCTBHEM CBOEro M
MalueHTa ouoros. OOGcynute COOTHOIIIEHUE
aJIeKBaTHOCTH, JIO)KHOCTM W  HMCTUHHOCTH  MOJIENH,
MIPEIIOKEHHON SKCTPACECHCOM.

ATXUMUKH YTBEP)KIaJId, YTO TIEPBOOCHOBA BCEX BEIICH B
MpUpPOJIe — BOJAA, OTOHB U 30J10TO. B cBOMX Tpyaax oHM ITpU
ATOM CHeNIali HEeMajlo OTKPBITUW, HalpUMEp, BBIICITUIN
PTYTh W HAYYWIHCh MOJNYyYaTh PSAJ JIPYTUX MOJE3HBIX
BEIIECTB, KOTOPBHIMU JIFOAU TOJB3YIOTCS JO0 CHUX TIOP.
[loyemy mnpu JOXKHOCTH MPEANOCHUIOK UM yAalOCh
TTOJTYYUTh TIOJIE3HBIE OTKPBITHS?

®paHIy3CcKuid €CTECTBOUCIIBITATEIb C.Kapno
paccMaTpuBall POIECCH, MPOUCXOAIINE B MaIllMHE, KaK
cKaThe, paclIMPEHUE U TEUEHUE «TEIIOBOM KUIKOCTH».
TenoBsie MIPOLIECCHI OH CBSI3bIBAJ C
TUAPOMEXaHUYECKUMHU TEUCHUSIMU C YYaCTHEM TEIIOpOa.
[ToueMy OH cMOT CO3/1aTh F'€HUAIBHYIO TEOPUIO TETIJIOBBIX
MPOIIECCOB, KOTOpas  JIKUT B OCHOBE COBPEMEHHOM
TEPMOJUHAMUKH ?
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Ilpumepnioie npakmuyuecKkue 3a0anus

1. Kakast Mmosienb MCIIOJIb3y€eTCs JIJIsl PELICHUsI CIIeYIOIei
3a/1a4u: 3aBOJ1 IPOU3BOIUT TPU BUAA MPOAYKIIMH, KaXKIbIU U3
KOTOPBIX TpeOYeT 3aTpat BpeMeHU Ha 00pabOTKy Ha
TOKapHOM, ()pe3epHOM U CBEpIUIbLHOM cTaHKax. KonnuecTBo
MAIIMHHOI'O BPEMEHHU ISl KaKJI0TO U3 CTAaHKOB OTPaHUYEHO.
ITycts cl, ¢2,c3 — npubbLIL OT peaNn3aluu eIUHULIBI
COOTBETCTBYIOILErO BU/1a MPOAYKLMU. Tpedyercs onpenenuTh,
KaKo€ KOJMYECTBO KaXKJI0T0 BUAA MPOTYKIIMH HEOOXOAUMO
IIPOU3BOJIUThH B TEUEHHUE 33/JaHHOT0 UHTEpPBala BpEMEHH,
YTOOBI MOTYUYUTh MAKCUMATBHYIO TPUOBLIB.

a. JInHelHoe MporpaMMHUpOBaHUE

b. HenmuueitHOE MporpaMMHUpOBaHUe

c. KBagpaTtuunoe nporpamMmmupoBaHue

d. luckpeTHoe mporpaMMHpOBaHUE

e. /lunammnueckoe nporpaMMUpOBaHUE

2. 3agauM NPUHSTHS PELIEHUs, I/1€ KPUTEpU ONTUMAIbHOCTH
1 OTpaHUYEHUS HE 3aBUCAT OT BPEMEHHU, HA3bIBAIOT:

a. /ImHaMu4eckKre

b. Cratuueckue

c. Urposrie

d. Heomipenenénnnie

2.Kakomy MeTOly MaTeMaTH4eCKOro MporpaMMHUPOBAHMUS
COOTBETCTBYET nocTaHoBKa 3agaun: Haiitu F(x) = max (cTx)
npu ycnoBuu AX <B; X>0, X=(x1,...,xn) D, rne D -
HEKOTOpOE MHOXECTBO R(n), koTopoe sBiIsieTcss KOHEYHBIM
WJIY CYETHBIM

a. JInHelHOe MporpaMMHUpOBaHUE

b. HenuneitHoe nporpamMmmupoBaHue

c. KBagpaTtuunoe nporpammupoBaHue

d. JluckpeTHOE MpOrpaMMHUpOBaHUE

€. I[I/IHaMI/I‘IGCKOG mporpaMmMHupOBaHUC

3. CucreMa xapakTepu3yercs: HUTUIUeM

a. KoMIIOHEHTOR U CBsI3€H MEXTy HUIMHU

b. KommoHeHTOB, CBsA3e# MeX 1y HUMH U LEIH
(YHKIIMOHUPOBAHUS

c. KomnonenToB, mapamMeTpoB KOMIIOHEHTOB, CBSI3EH,
CTPYKTYPBI, 11eTTu (YHKIIMOHUPOBAHUS, 3aKOHOB, TTPaBUI 1
orepanuii GyHKIIMOHUPOBAHUS

4.Kakyro MOeIb MOKHO UCIIOIB30BaTh JJISI PEIIEHUS 3a/1a41 B
ClenyIolel MOCTaHOBKE: HANTH 3HAYEHUsI IEPEMEHHBIX
x1,...,Xxn , TOCTaBJISIIOIIAE ONITUMYM 33JIaHHOU JIMHEHHON
(hOpMBI P BHIMIOTHEHUN CUCTEMBI OTPAaHUYEHUH,
MPEACTABIISIONTNX TAKKE JIMHEHHBIC (DOPMBI

a. CUMILIEKC-METO

b. MeTon BeTBe# 1 rpaHuIl

C. Meroa muoxuteneit Jlarpanxa
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5. Kakoe u3 crefyromumx yTBepxKaeHui o GopMyIupOBKe
JIBOMCTBEHHBIX 3a/1a4 SIBJISIETCS] HEBEPHBIM?
a. Ecnu npsimMast 3a1aya siBiisieTcs 3aa4eil MaKCMMM3aLH, TO
JIBOMCTBEHHAA 3a/1a4ya OyIeT 3afaueii MUHUMHU3AIUHN 1
Ha000pOT;
b. 3Haku HEPaBEHCTB B OIPAaHUYEHHUAX JIBOWCTBEHHON 3a/1a4u
WU3MCHSIFOTCS] Ha 0OpaTHBIC;
c. JIBolicTBeHHas 3a7a4a K JIBOMCTBEHHOM SIBJIAECTCS NMPSMON;
d. Ecim mpsimast 3a1aua IMeeT pelieHue, TO IBOHCTBEHHAs
3a/1a4ya MOKET U HE UMETh PEUICHUSI.

3adanua na pewienus 3a0ay u3 00aacmu MoOeaUpPOSaAHU.

IMakeTamMu IPUKJIATHBIX TPOTPAMM /ISl BBITOTHEHHS
MHKCHEPHBIX M HAYYHBIX PACUCTOB, OPUCHTUPOBAHHBIX HA
paboty ¢ maccuBamu ganueix — MATLAB u Mathcad.

Haprsikamu PEeHICHU MPOCTHIX MPUKIAAHBIX 3aJa4 CpEeACTBaAMU
MAaTEMATHYICCKOTI0 U UMUTAIIMOHHOT'O MOACJIMPOBAHMS. Hasrixkamu
IMPOBEACHUA KOMIIBIOTEPHOI'O OKCIIEPUMEHTA.

1. TlpuHumasi, 4TO IIIOTHOCTH MOPCKOM BOJBI YBEIUYUBAETCS C
riayouHoi  h , KM 1o creyromieil 3aBUCUMOCTH:

0,004n 3
, Kr/M°. OTpeienuTh T/ie HaXOIUTCS EHTP THKECTH.

y=€
2. W3BectHa TabnuyHast 3aBUCUMOCTb TETIONPOBOTHOCTH

BO3/lyXa OT TEMIIEpaTypsl oT 275 10 500° K u naBmeHus
or 0,1 mo 35 MIla. Paccuutath KO03(PULIKEHT
TEIUIONPOBOAHOCTU  JUIsL  J11000M  Temmeparypel |
JaBJICHHUS B YKa3aHHBIX JMama3oHaX HCIOJb3Ys
JIMHENHYIO MHTEPIIOIALIHIO byHKINN IBYX
MIEPEMEHHBIX.

IIpoBecTH YnCIEHHBIN SKCIIEPUMEHT, aHAJIN3 U HA €r0 OCHOBE,

OLICHHUTB 3HAYMMOCTb M IPAKTUYECKYIO IPUIOJHOCTh HOIYYCHHBIX

pEe3yIbTATOB.

1. KoauuecTBo cBeTa, MOMIOMIAEMOT0 IPU MPOXOKICHUH
4yepes3 ¢JI0W BOAbI, IPONOPIMOHAIBHO TOJIIMHE CII0S U
KOJIMYECTBY CBETA, I1aJIAFOIIETO HAa IIOBEPXHOCTH CIIOS.
IIpu npoxoxaeHNM Yepe3 CI0U TONMHON 3 M
MIOTJIONIAETCS MOJOBUHA IEPBOHAYAIIEHOTO
KojnuecTBa cBeTa. Kakas 4acTh nepBoHa4alIbHOTO
KOJIMYECTBA CBETA JIOWJIET JI0 3aJaHHON TITyOruHBI Z=30
M? TlocTpouts rpaduk 3aBUCUMOCTH CBETOBOM
WHTEHCUBHOCTH OT Z.

2. CamorneT IBUXKETCS 10 MPSAMOM C IIOCTOSTHHOM
CKOpOCTBIO Vv, . Ero mpecnenyer nqpyroit camoser ¢

MOCTOSSHHOW CKOPOCTBIO V,, B HAYaJIbHbI MOMEHT
HaXOJSIIMICS HAa PACCTOSIHUM & OT NEPBOTO MO
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NEPIEHIUKYIIAPY K €r0 BEKTOpa CKOPOCTH.
IIpecnenyromuii caMmosIeT OCTOSHHO JEPKUT Kype Ha
npeciaeayemoro. Halitu ypaBHEHHUE JINHUU ABM)KEHUS
IIPECIEAYIOLETrO CaMOJIETa.

[MocTpouts cuctemy nudepeHIaaTbHbIX YpaBHEHUN
OINMCHIBAIOIINX U3MEHEHNE YACICHHOCTH OMYJIALAN
BOJIKOB, JIUC U 3ai11€B, NCIBITHIBAIOLINX
BHYTPHUBHJIOBYIO U MEKBUA0BYIO O0pBHOY 3a pecypchl.
Haiitn ynciaeHHyo 3aBUCUMOCTb U3MEHEHHUS
KOJIMYECTBA BOJIKOB, KOJIMYECTBA JIUC U KOJIUYECTBA
3ai1IEB CO BPEMEHEM, PEILUB ITOJIYYEHHYIO CUCTEMY
MetonoM Pynre — Kyttsl 4 nopsaka. Ilocrpouts
rpaduK 3aBUCUMOCTHU KOJINYECTBA BOJIKOB, KOJIMYECTBA
JIMC U KOJIMYECTBA 3ailleB OT BpeMEHH U rpauk
($ha30Boil TpACKTOPUH JAHHON TUHAMUYICCKOW CHCTEMBI
(B mpoctpanctse). [Ipu BbIBOJIE ypaBHEHUI
MaTeMaTHYeCKON MOJIENH YUECTh:

IIpu oTcyTCcTBUN BHYTPUBUIOBON U MEKBHUIOBOU
KOHKYPEHILIUH YUCIEHHOCTh N30JIMPOBAaHHON
MOMYJISILIMY 3aH1EB BO3PACTAET, a U30JIMPOBAHHBIX
MOMYJISILIUM BOJIKOB U JIUC YObIBaeT. CKOPOCTh
M3MEHEHHS TPONIOPLUOHAIIBHA YUCIEHHOCTH
MOMYJISIIUY B TEKYIIIMM MOMEHT BpEMEHU

(k03¢ pUIMEeHTHl TPONOPLUOHATILHOCTH IS 3aii1IeB,
BOJIKOB U JUC NpuHATh paBHbiMu 0,3, 0,04 u

0,01 cooTBETCTBEHHO);

[Ipn B3auMOIEHCTBUY 3alLIEB C BOJIKAMH YHCIEHHOCTh
3aiilieB yObIBaeT, a YUCIEHHOCTh BOJIKOB BO3PACTaeT CO
CKOPOCTBIO IPONOPIUOHATBHON KOJIMYECTBY BCTpPEY
3aiilieB ¢ BOJIKAMU (TIPUHATH 33 IPOU3BEICHUE
YUCJIICHHOCTEH 3alI€B U BOJIKOB B TEKYIIUH MOMEHT
BpeMeHH, K03 UIIMEHTHI TPONOPLHUOHATIBHOCTH IS
3aiiIIeB U BOJIKOB MPHHATH paBHbIMU 0,04);

TecTsl MO TUCHIUILINHE:

Kakoe BrICKa3pIBaHNE HaHOOICE TOYHO OIpeACIACT IIOHATUC
MOJCIIb»:

1)TouHas KOMHS OpPUTHHATIA,

2)opuruHall B MUHHATIOPE;

3)o06pa3 opurnHania ¢ Hanboee MPUCYIIUMA CBOHCTBAMU;
4) HayaJbHBIN 3aMbIce] OyyIero oobekra?
2.KomneroTepHoe

MOACIIUPOBAHUC
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1)mporecc mOCTpoeHHsT MOAETH KOMITBIOTEPHBIMU CPEJICTBAMMU;

2) mpoliecc UCCleA0Banusl 00bEKTa ¢ TOMOIIBIO KOMIBIOTEPHOM
MOJICTIH;

3) mocTpoeHre MoJeNH Ha SKpaHe KOMITBIOTEPa;
4) pemreHre KOHKPETHOH 3a/1a4¥l C TTIOMOIIBIO KOMITHIOTEPA.
3. BepbanpHOl MOJEINBIO SBISETCA:

1) Mozieb aBTOMOOMJIS;

2) COOPHUK MPaBUII JOPOIKHOTO JBUKCHUS;

3) dhopmyna 3aKkoHa BCEMHUPHOTO TSATOTEHUS;

4) HOMEHKJIaTypa CIIMCKOB TOBAapPOB Ha CKJIAJIE.
4. MateMaTH4eCKOH MOAEIBIO SIBIISIETCS:

1) MOaeITb aBTOMOOHIIS,

2) cOOpHUK MpaBUJI JOPOKHOTO JBIKEHHUS;

3) ¢hopMyJia 3aKOHA BCEMHUPHOT'O TSATOTCHUS;

4) HOMEHKJIaTypa CTIHCKa TOBAPOB Ha CKIAJIE.

0) I[lopsaoxk mnpoBedeHHsT TPOMEXKYTOUHOH AaTTECTANMHU, TMOKA3ATeJIM W KPUTEPHH
OlleHUBAHMUS:

[TpoMexxyTouHass aTrTecTais MO JUCHUIUIHHE «MOJIETHpOBaHUE» BKIIOYAECT TEOPETUUYCCKHE
BOTIPOCHI, MO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUN, U MPAKTUYECKUE
3aJ]aHus, BBISIBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHUM U BIIJCHUM, TPOBOAUTCS B popMme
3a4eTa C OLIEHKOM.

IMoka3aTe I U KPUTEPUH OLIEHMBAHUSI 32Y€Ta C OIEHKOM:

— Ha OIEHKY «OTJHYHO» (5 OamnoB) — oOOydyarolmuiicss JEMOHCTPHPYET BBICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIICTCHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOe W TIyOOKoe 3HaHUE
yueOHOro MaTepuana, CBOOOJHO BBHIMIONHSET MPAKTUYECKUE 3a/JaHUs, CBOOOIHO OIMEpPUpPYET
SHaHUAMU, YMCHUAMU, IPUMCHACT UX B CUTyallUAX HOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydarolmuics IEMOHCTPUPYET CpEeIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEeNbHbIE OINOKN, HETOUHOCTH, 3aTPYAHEHUS IPH aHAJTUTHYECKUX ONEpallusiX, IepeHoce
3HAHUU U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OIEHKY «YJAOBJETBOPUTEIbLHO» (3 Oamna) — o0ydyaromuicss JEMOHCTPUPYET IMOPOTOBBII
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETECHIIMI: B X0J1€ KOHTPOJIbHBIX MEPOIPHUITUH TOMYCKAIOTCS




OIIMOKHU, TPOSBISETCS OTCYTCTBUE OTICIBbHBIX 3HAHUHN, yYMEHUW, HABBIKOB, OOyYaloOlIUICs
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUs MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TNPU UX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLECHKY «HEeY/J0BJIeTBOPUTEIbHO» (2 Oamia) — oOydaroluiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIeCcKOro MaTepuaa, JOMyCKaeT CYIIeCTBEHHBIC OIMOKH, HE MOXKET TTOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEeY/10BJIeTBOPUTEILHO» (1 Oain) — 0OyJaromuiics He MOXKET MTOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BENCHUS U O0BsICHEHHSI HH(POPMAIIUU, HE MOXKET MOKa3aTh UHTEIUICKTyalbHbIE
HABBIKU PEIICHHUSI MPOCTHIX 33]a4.



