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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENIBHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud Kadeapsl BBIYUCINTEIHHON TEXHUKH U TIPOrPAMMHPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMmu ocBOeHUSA AMCUMIUIMHBI (MOAyns) «MopaenupoBaHue» SBISETCS H3y4YCHHE
MIPUHIIMIIOB TOCTPOCHUS MOJIEIIeH 10 (opMaTM3aIiK ¥ AITOPUTMH3AINH TPOIECCOB 00padOTKH
uH(pOopMalny, a TaKKe PU3NIECKUX, SKOHOMHUUECKUX U IPYTHX MPOIIECCOB.

Jlns nocTrkeHus: NOCTaBIEHHOW e B Kypce «MoaenmpoBaHrey pelarTcs 3a1a4u:

1) wu3ydYeHHe TEOPUHM MAaTEMAaTHYECKOrO MOJCIMPOBAHKs, BUIOB MaTEMAaTHUECKHX
MOJEJEH, MaTEMAaTHYECKUX METOAOB MOJCIUPOBAHUSA;, IUIAHUPOBAHUE HMMHUTALHOHHBIX
3KCHEPUMEHTOB C MOJEISIMU;

2) “3ydeHue METOI0B MOCTPOCHUS MOJIENIeH U MPOBEPKH UX a/ICKBATHOCTH;

3) peanu3aiuo aIrOPUTMOB IO TMOCTPOCHHIO CTATUCTUYECKUX MOJIENICH Ha OCHOBaHHU
AKCIEPUMEHTAIbHBIX JAHHBIX;

4) npuMeHEHHE MOJeNeH M METOJOB JUIsl aHajlu3a, pacyeToB, ONTHMH3ALUH
JIETEPMUHUPOBAHHBIX U CIIyYalHBIX SBJICHUI U IPOLIECCOB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

HucuuiuinHa MojenupoBaHue BXOJUT B 00s3aTeNbHYI0 YacTh Y4eOHOro IUIaHa
00pa30BaTebHOI IPOrpPaMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

CucreMHBbIi aHAIIN3

[IporpammupoBanue

YucneHHble METOBI

[IpukiiagHas maTemaTuka

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

AJTOpUTMBI U TEOPUS CII0KHOCTH

IIpoekTHas neATENBLHOCTD

[Tpou3sBoacTBEHHAs - HAyYHO-UCCIIeI0BaTeIbCcKast paboTa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILINHBI (MOYJI5) ¥ IVIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbraTte OCBOEHHUS AMCHUILIMHBI (Moayins) «MopaenupoBaHHe» 0O0ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC H O6H_ICI/IH)I(eHepHBIC 3HaHHA, MCTOJbI
MAaTE€MAaTUYCCKOro aHajin3a W MOACIUPOBAHUSA, TCOPETUUYCCKOrO M OSKCICPHUMCEHTAJIBHOI'O
HNCCICI0OBAaHUS B HpO(bGCCHOHaHBHOﬁ JACATCIIbHOCTH

OIIK-1.1 Pemaer crammaptHeie mpodeccHoHaNbHBIE 3ala4d ¢ PUMEHEHHUEM
€CTECTBEHHOHAYYHBIX 51 001IEeNH)KEHEPHBIX 3HAHWMH, METOJIOB
MaTEMaTHYECKOT0 aHAJIN3a M MOJCIMPOBAHHS

OIlK-1.2 Pemaer mpodeccuonanpHbie  3ama4yd ¢ NPUMEHEHHEM  METOJIOB
TEOPETUYECKOT0 B SKCIIEPHUMEHTAILHOI0 HCCIIETOBAHUS




4. CTpyKTypa, 00b€M U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKkTHas padorta — 51,95 akan. yacos:
—ayauTopHas — 51 akaJ. 4acos;
— BHeaynutopHas — 0,95 akaj. 4acos;
— caMocTosTenbHast pabora — 56,05 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 3a4ET C OUEHKON

AynuropHas ) =
o | kourakTHAS pabota E 3 dopma TEKyIIEro
=
B B aKaJ. Jyacax 3) By, KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) £ B A y p Kon
S 3 © | camocTosATeNBHOM | ycIIeBaeMOCTH U
JIUCIUILIAHEI 3 g o . | xommerenun
@) 2 £ padoThI MIPOMEKYTOUHOH
nmab. | mpakt. | =3
Tlex. Z'g aTTecTaluu
3aH. 3aH. | Q &
1. Teopus Mozenen u
MO/JICTUPOBAHUS, OCOOCHHOCTH
MaTeMaTHYECKUX u
HHPOPMAITHOHHBIX ~ MOJICIICH.
TIpumepnt JIOTUCTHYECKUX,
CTOXAaCTHYECKHX i
MMHTAIAOHHEIX MOJIEIIEH.
1. ITouck
JIOTIOJTHUTEIILHOM
uH-popMaIu 1o
3aJJaHHOM TeMe.
1.1 PasButme mNOHATUS 2.
. OIIK-1.1,
MOJCIIH. Crioco0b1 2 4 | CamoctosiTenbHOe | YCTHBIN ompoc OTIK-1.2
BOIIIOILIEHNS MOJIENEN. U3ydeHHe y4eOHOM '
JITEPaATypPhI.
3. Pabora ¢
JIIEKTPOHHBIMH
OMOIMOTEKAMH.
1. Pa6ora ¢
1.2 CoorBerctBue Mexay| 5 AJIEKTPOHHBIMHU
MOJICNIBI0 M OPUTHHAJIOM, OubIMoTeKaMHu.
. OIIK-1.1,
CXOJICTBO H  pasjuyHe. 1 8,95 2. YcTHbIi onpoc OINK-1.2
Tlonatne  ameKBaTHOCTH CaMoCTOATETHLHOE '
MOJIETIH. u3yueHue y4eOHOH
JIUTEPATYPHI.
1. Pabora ¢
1.3 OcobeHnocTH
SIIEKTPOHHBIMHU
MaTeMaTHIECKHX 51
OMOIMOTEKAMU.
UH()OPMAIIOHHBIX 2 51 5 Y eTHBIH OIDOC OIIK-1.1,
Mozeneit. Hx ! ) P OIIK-1.2
CaMoCTOATETBLHOE
BO3MOYKHOCTH " s
u3yueHue y4eOHOH
OTpaHUYCHHUS.
JIUTEPATYPHI.




1. Pabora ¢

14 Drarsl
AJIEKTPOHHBIMHU
MaTeMaTHYECKOTO
OubIHOTEKaMHU.
MOJIETTUPOBaHMUS. o OIIK-1.1,
2 4 2. YcTHBI onpoc
Onepanuu HaJl OIlK-1.2
CaMocTosTeNnbHOe
MaTeMaTHYECKHUMHU o
U3ydcHHe y4eOHOMH
MO/ICIISIMH.
JIATEPaTypPhIL.
1. [ToaroroBka K
BBITTOJIHEHHIO
1.5 Ilpumepsl Monenei IL.p.Ne2.
TUTSt OTIMCaHUS 2. ITouck
TEXHOJIOTHYECKHX OTIOJTHUTETbHOM
MPOIIECCOB OreHka 2 8/81 6 imbo MaI{H 10 Konnoxsiym no OIK-1.1,
port ' HCHKd pMalt 1.p.Ne2. OIIK-1.2
MPUTOJJHOCTH  CO3/[aHHO 3aJJaHHOM TeMe.
MOJENN, €€ aJanTanus | 3.
OLICHKA YCTOHYMBOCTH. CaMocTosTeNnbHOe
u3ydcHHe y4eOHOM
JIUTEPaTyphI.
1.6 Tlpumepsl Moaenei 1. [ToaroroBka k
VIS OIHCAaHHUS BBITTOJTHEHUIO
OHOJIOTHYECKHAX .p.Ne3.
IIPOLIECCOB Onenka 2 | e/6m 6 p2 Konoxsrym 1o OIIK-1.1,
POHEcCOB. : ; 1.p.Ne3 OINK-1.2
MPUTOJHOCTH  CO3aHHOM CaMocTosITeNnbHOe
MOJICNIH, €€ ajanTauusi U u3ydeHne yaeOHOM
OIIEHKa YCTOHYHUBOCTH. JIUTEPATYypPHI.
1. IoaroroBka
1.7 Amnanmms A
. BBITTOJTHEHUIO
MOJICITUPYEMOH  CHCTEMBI. o Nel
MNudpopmannoHHbie 2 8 5 .p.2 o KonnokBuym 1o OIlK-1.1,
MOJENU JUld  OIUCAHHUsA ) 1.p.Nel OIIK-1.2
CaMmocrosTensHoe
SKOHOMHUYECKHX .
M3y4eHne yueOHon
MPOIIECCOB.
JIUTEPATyPhI
1. IloaroroBka x
BBITIOJIHEHHIO
1.8 [Toctpoenue,
1.p.Ned.
0COOEHHOCTH MPUMEHEHHUS 2 6 9 5 Kommoksuym o OIIK-1.1,
u COCTaBJICHUS ) 1.p.Ned. OIIK-1.2
. CaMmocrosTensHoe
JIOTHCTHYECKUX, MOJICTICH. .
M3y4eHre yueOHOH
JITEPaATypPhI.
1. IloaroroBka x
BBITTOJIHEHHIO
1.9 TIpumepbt
I.p.NeS.
JIOTUCTUYECKHX, 2 6 8 2 Komnoksuym no OIlK-1.1,
CTOXaCTHYECKUX u ) 1.p.Ne5. OIlK-1.2
. CaMmocrosTensHoe
HUMHTAIMOHHBIX MOJICICH. .
M3y4eHHe yueOHOH
JIUTEPATypPHI.
Hroro no pazneny 17 |34/141 56,05
Hroro 3a cemectp 17 |34/141 56,05 320
WToro no JuCIHMILINHE 17 |34/141 56,05 3a4eT C OI[CHKOU




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunonHsle 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00-pa30BaTeabHOrO IMpoLecca U MPEANONAraloulyl0 MPSAMYI0 TPAHCIALMIO 3HAHUW OT
IpenoaBare-is K CTYJCHTY.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmanvonHas Jeknuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaisa B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEAJIO-)KEHHOMY AJITOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OyudeHHs] — OpraHu3as 00pa30BaTENLHOTO IpoIlecca,
KOTOpasi MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAaHUS AKTUBHON MI03HABATEIbHON AEATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHUI C UCIIOIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUYEHHUS:

[IpakTuyeckoe 3aHsATHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3ajaud, TpeOyromeid oT
CTYJE€HTa IPUME-HEHUS KaK HayYHO-TEOPETUUECKUX 3HAaHUH, TaK U IPAKTUUECKUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allusg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
IIPEA-TI0JIaraeT aKTUBHOE U HEIMHEHMHOE B3aMMOJCHCTBHE BCEX YYAaCTHUKOB, OCTH)KCHHE Ha
3TOM OCHOBE JTMYHOCTHO 3HAYMMOTO JUIsl HUX 00pa30BaTeIbHOr0 pe3yibTara.

@opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMSI-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3aIJIaHUPOBAHHBIMU olInOKamMu), nekuus-oecena, JEKLHUSI-TUCKYCCHUS,
JEKIHSA-TIPECC-KOHPEPEHITHS.

CeMuHap-IuCKycCcHsl — KOJUIEKTUBHOE OOCYKIEHHE BOIPOCOB, MPOOJIEMBI, BHISBICHHE
MHEHUH B TPYIIIE [10 TEME Hay4YHOT'O UCCIIEI0BAaHUS CTYIEHTOB.

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE ~ OOpa3oBaTeiIbHbIE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPOllecca, OCHOBAHHAs HA MPUMEHEHUU NMPOTPaMMHBIX Cpel U
TEXHUYECKUX CPENICTB pabOThl ¢ MH(OpMAIUEH MO TeME HAayYHO-HCCIIEI0BATEIbCKON paboThI
CTYZICHTOB.

@®opMmbl y4eOHBIX 3aHATHH C HCIOJIb30BaHHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexums-Bu3yanu3anus — U3JI0)KEHHE COIEP/KAHUS CONPOBOXKIACTCS IPE3CHTALMEN H
BUJCOMATEpHANIOB MO KypcaM «Marematuueckoe MonenupoBanue» u «KommbroTepHoe
MOJICIINPOBAHUEY.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[IpencraBneno B mpunoxxenuu 1.

7 OueHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Moaenuposanwue cuctem: [Toaxoapl U MeTobl: yueOHoe ocobue / B.H. Bonkosa, I'.B.
['openosa, B.H. Ko3nos u zp. ; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit deneparyu,
Cankr-IlerepOyprckuil  rocyapcTBEHHBIM —MoJUTeXHUYeckuid  yHuBepcurer. - CII6
N3znarensctBo [lonutexuuueckoro yauBepcutera, 2013. - 568 c. [DnexTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=362986



2. Kpyunnun, B.B. KommbioTepHble TEXHONOTMM B HayKke, OOpa3oBaHMU M IPOU3BOICTBE
9JIEKTPOH-HOM TeXHUKH . yueOHoe nmocobue / B.B. Kpyunnun, F0.H. Tanosurikuii, C.JI. Xomuuy. -
Tomck : ToMCKkMI rOCYyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHHS U PaJUOICKTPOHUKH,
2012. - 155 c. [DnexTpoHHbBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208586

3. boes, B.JI. Kommsioteproe moaenuposanue : Kypc / B.JI. boes, P.I1. Chimuenko. - M. :
Wutepuer-Yuusepcurer Mudopmanumonnsix Texunomoruit, 2010. - 455 c. [DnekTpoHHBIN

pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233705

0) JlonmostHuTEIbHAS JIUTEPATYpA:

1. Sluuxos, .M. BBenenue B MaTeMaTHueckoe MojenpoBanue: yueb. mocooue [Tekcr].
/M.M. SunkoB. Marautoropck: Y3n-Bo Marauroropck. roc. TexH. ya-ta uM. I.J1. Hocosa, 2012.
84 c.

2. Sluukos 1.M., Bapenkuit M.B. Matlab myist cryneHTOB HH)KEHEPHBIX CHEUATbHOCTEH.
OcHoBBIL.: YueOHoe mocobue. M3a-Bo Marnurtoropck. roc. texH. yH-ta um [.M. Hocosa,
Marnutoropck, 2017. 135 c.

3. Sluukor U.M., 3apeukuit M.B. Matlab ajis1 cTyneHTOB MHXEHEPHBIX CIICIIUATLHOCTEH.
I'paduka. Unrepnonsuus. Henuuelinple ypaBHenus: Yue6Hoe nocodue. M3a-8o Maruutoropck.
roc. TexH. yH-Ta uM ['.11. HocoBa, MaruuToropck, 2018. 156 c.

B) MeToaunyeckue ykasaHus:

1. Suuxos MN.M. KommbioTepHOE MOJEIMPOBAHUE: METOAMYECKUE YKa3aHUS IS
CaMOCTOSITENbHOM paboThI cTyneHTOB crennaibHocTu 230105, nanpasienus 230100 Bcex dhopm
o0ydenus. Marauroropck: M3a-so Marauroropck. rocy . Texs. yu-ta, 2012. 20 c.

2. Slunkor W.M., Unmpmna E.A. KoMmmproTepHOoe MOACIMPOBAHUE . METOJIUYECKHE
yKa3aHus K JIabopaTopHBIM paboTaM mo aucuuininHe «KoMIbIOTEpHOE MOJCTHPOBAHUEY IS
ctynentoB  Hampasienuss 230100.62 «MudopmaTika W  BBIYMCIUTENbHAs  TEXHHUKA.
MarnuToropck: 3n-so Maruutoropek. roc. Texs. ya-ta um. I.1. Hocosa, 2014. 16 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHoe oGecnieueHue

Haumenosanue I10 Ne norosopa Cpok neicTBuUS TULIECH3UU

MathCAD v.15
Education J-1662-13 ot 22.11.2013 OeccpouHo
University Edition

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

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

[Touckosas cucrema Akagemust Google (Google Scholar) JURL: https://scholar.google.ru/

HannonanpHas MH(POPMALIMOHHO-aHAINTHYECKAs
cucreMa — Poccniickuii ”HAEKC HAy4YHOTO IUTUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecrieueHre IMCIUIUTHHBI BKIIOYAET:

1. JlexuuonHass aynutopus MynbTUMEIUNHHBIE CpEICTBAa XpPAaHEHUS, Iepelayud u
npezcTaBieHus HHQOpMaIH

2. Komnbrorepnsiii kiacc. [lepcoHanbHbie KOMIBIOTEPHI C BUPTYaIbHON MAITMHOM JIJIst
ycraHoBkH cepBepHoro I1O, Beixomom B MHTEpHET M C JAOCTYIOM B BIIEKTPOHHYIO
nH(OPMallMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

3. AyIuTOpHUH I CAMOCTOSITENILHON pabOThl: KOMIBIOTEPHBIE KIIACCHI; YNTAILHBIC 3AJTbI
ouommorekn. Bece kimaccet YUT u ACY ¢ mepcoHanbHBIMH KOMITBIOTEPAMH, BBIXOIOM B
WMHTepHET M C JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEeNbHYIO Cpeay
YHHUBEpPCUTETA.

4. Ayautopwii 7Sl TPYNIOBBIX U UHIUBUAYAIBHBIX KOHCYJIBTAIUN, TEKYIIEr0 KOHTPOIISI
Y POMEXYTOYHOM aTTecTanuu. Aya. 282 u kinaccel YUT u ACY.

5. Tlomemenuss s CcaMOCTOATENbHON paboThl O0yYaromuXcs, OCHAIEHHBIX
KOMIIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTu «VIHTepHEeT» U Haludyuem
JocTynia B 3JIEKTPOHHYI0 HH(QOPMAIlMOHHO-00pa30BaTElIbHYIO cpely opranuszanuu. Kiacchbl
YUT u ACY.

6. Ilomemenust s XpaHeHHS W TNPOMUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
ob6opynoBanus. LlenTp nH(MOpMaMOHHBIX TEXHOIOTHI — aya. 372.



Mpuiaoxenne 1

Y4eOHo-MeTOAUYECKOE o0ecTedeHre CAMOCTOSATeIbHOM padoThl
o0y4aromuxcst

B Tedenue cemecTpa KaxIaplii CTYJCHT BBITIOIHSET JIA0OpaTOPHBIC PaOOTHI.
[Ipy BBINOTHEHUM KaXKAOW J1aOOpaTOpHOW pabOThl CTYAEHT CaMOCTOSITENBHO JIelaeT

3aJlaHue U 110 TeME JIa0OPATOPHOI PadOTHI 3ALHUIIACT TCOPHIO B BUJIC KOJUIOKBHYMA.

CamocrosTenpHas IMOATr0OTOBKA K KOJUIOKBUYMY IIPOUCXOJUT B IMPOLCCCE IOATOTOBKH

OTBCTOB Ha TCOPECTUICCKUC BOIIPOCHI 11O Ka)KHOfI TCMC IIpU U3YYCHHUU KYypCa.

Ilpumepnsie ayoumophsie Koa10KEUYMbL

Konnoxsuym Ne 1. Ananuz mooenupyemotui cucmemwl. Hnghopmayuonnvle mooenu 0isi ONUCAHUS
IKOHOMUUECKUX NPOYECCOB.

1.

2.
3.
4
5

MeTo/1bI TOCTPOEHUS MOZEIN MHOTOOTPACIEBOM SKOHOMUKY JIeOHThEBA.
Onucanue Mo/IeIHN B3aUMOJICHCTBHS B CUCTEME peCypc-OTPeOUTENb.
DKOJI0ro-3KOHOMHUYECKask MOJEIIb C YY€TOM AEMOTpapUUECKUX IPOLECCOB.
Mogens crapeHns IpOU3BOCTBEHHBIX MOIIHOCTEH.

IIpuHIMIIBL, JIeXkKaIIMe B OCHOBE MOJENN B3aUMOJAEHCTBH JIaHuecTepa.

Konnoxeuym Ne 2. [Ipumepol mooeneii 0151 onucauusi mexHoaio2u4yeckux npoyeccos. Hucnenmnwii
9KCNepuMeHm.

1.

oW

Omnpenenure, ¢ KAKMM YIJIOM CEKTOp TpeOyeTcs BbIpe3aTh U3 KPYIJIOTo JIUCTA

YKECTH JIJIS TIOJTyYEHHSI TTO’KapHOTO BeJpa KOHMUECKOW (hOPMBI C MAaKCUMAIIbHBIM
00BEMOM.

UwcneHHbIe METOABI TSI allIPOKCUMAIIAN, HHTEPIIOISIINH U SKCTPAIIOIAIUHN (YHKIHIA.
YucneHHOE HHTETPUPOBAHUE.

Yucnennsie metoasl pemenus OY: cxema Oitnepa.

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

Konnoxeuym Ne 3. [Ipumepol mooeneii 051 onucanusi buonocuueckux npoyeccos. Qyenka
NpU20OHOCMU CO30AHHOU MOOENU, ee A0anmayus u OYeHKa yCmouyueoCmu.

1.

2.

Co3znaiiTe MHTEPaKTUBHYIO IMHAMUYECKYIO MOZEIb MEXBUI0BOI
KOHKYPEHLIUHU JABYX BUIOB OaKTEpUH.
Co3paiiTe MHTEPAKTUBHYIO TUHAMUYECKYIO MOZIENb ONOIOTMUECKOM CUCTEMBI

XHULIHUK-KEPTBA».

3.
4.
5.

[Toctpoenue moneneit nemorpadguueckoro mpoiecca.

Mojenns r100aabHON KIMMaTHYECKOH H3MEHYHUBOCTH.

Pemenue 3agaun 0 KOHKYPEHLUMHU BUJIOB C IPUMEHEHUEM ITPOTPAMMHOM CPEBI
MATLAB

Konnoxeuym Ne 4. [locmpoenue, 0cobenHocmu npumereHus U CoOCmasieHust 102UCmu4ecKux
Mooerell.

1.

abswn

IIpuMeHeHne TMHEHHOTO IPOrPAMMHUPOBAHKS B MATEMAaTHYECKUX MOJIEIIAX
ONTUMAIBHOTO TUIAHUPOBAHUA. CUMIIIIEKCHBIN METO/I.

DKOHOMMKO-MaTeMaTU4YECKUE MOJIENN, CBOJAMMBIE K TPAHCIIOPTHOM 3a/1a4e.
JlnHaMu4ueckoe MporpaMMHUpPOBaHUE U €TI0 IPUMEHEHUE.

MonenrpoBaHue MPOLIECCOB MAaCCOBOTO OOCITYKMBaHHS B 3KOHOMHUYECKUX CUCTEMaX.
DJeMeHThl TeOpUr MaccoBoro oociykuBanus. OcHoBHbIe oHATHS. Kiaccuduxanus



CUCTEM MaccoBoro oocmyxxuBanus. [TorsiTre MapKkoBCKOTO clydaifHOTO TpoIiecca.

Konnoksuym Ne 5. Cmoxacmuueckue u umumayuoHHvle MOOeU.
1. Omnpenenenue miomanan Gurypsl Mmerogom Monre-Kapio
2. Hamummre nporpamMmmy, reHEPUPYIOIIYIO CIIYYaiflHOE YMCIIO TI0 3aKOHY
HOPMAJIBHOTO paclpeeeHs IOTHOCTH BEPOSTHOCTH.
3. Metonom MonTe-Kapio onpezaenure miomanb, 3aKII0YEHHYI0 MEXTY
rpa¢ukoM (PYHKIIMH U OKPYKHOCTBIO C IIEHTPOM B ToUKe (3; 3) 1 paguycom
R=3.
4. VImuTanMoHHOE pelleHue 3a/1a4 MUHUMH3AIUH 3aTparT.
HIMuTaIimoHHOE MOACITMPOBAHNE TIPOU3BOJICTBEHHBIX IPOIIECCOB

o



IIpunoxenne 2

OIIeHO‘leIe Cpeacrea AJs MPoOBEACHUSA l'[pOMC)KYTO‘lHOﬁ arrecranmm

a) [lnanupyembie pe3ybTAThl 00yUeHUs

Konx nnaukaropa

Nuaukarop qocTHXREHUS
KOMIIETEHITNH

OueHouHble CpeCcTBa

OIIK-1: Cnioco0eH NpUMEeHSITh eCTeCTBEeHHOHAYYHbIE M 001IleMHKeHEPHbIe 3HAHN S, MEeTO/Ibl MATEMATHYECKOI0 aHAJIM3a U MO/IeJTUPOBaHMS,
TEOPEeTHYECKOr0 M IKCIEPUMEHTAIbHOI0 HCCJIeJ0OBAHNS B NPO(eCcCHOHAILHOM 1eTeJIbHOCTH;

OIIK-1.1:

Pemaer cranaptHbie
npodeccroHaIbHbIE 3a1a4H
C IPUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
OOIIEMH)KEHEPHBIX 3HAHUH,
METOJIOB MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITUPOBAHUS

Hepeqenb meopemuviecKux 60npocoe K zauemy:

1.
2.
3.

o

BceobmHocTh MoenpoBanusi, TEOPHUs TO3HAHUS, UEPAPXUS MOJIEIICH, IPUMEPHI.
[IpuBenuTe npuMepsl MO3HABATEJIbHBIX U IPArMaTHYECKUX MOJIEICH.

MoxxeT 1M OOWH U TOT K€ OOBCKT SBJIATHCS OJHOBPEMEHHO ITO3HABATEIIBHONH W
nparmaruueckoit Mmoaensro? [Ipumepsl.

[IpuBeauTE HECKOJIIBKO NPUMEPOB IUHAMHUYECKHUX U CTATHYECKUX Mozeneil. MoKeT u onH
U TOT K€ OOBEKT SABIATHCSA JUHAMUYECKON U CTATHUECKON MOJIENbIO?

AOcTpaKkTHBIE MOJICIIU, UX CBOMCTBA U 0coOeHHOCTH. [IpuBenrTEe CBOM IPUMEPHI MOJIETIEH.
[Ipsimoe u KOCBeHHOE ToA00Me MarepualbHbIX Mojenei. [Ipumepsl. OcobeHHOCTH




Konx nnaukaropa

Nupukarop qocTuxReEHUs
KOMIIETEHITNH

OueHouHble CpeCTBa

OIIK-1.2:

Pemaet
npo¢eCCHOHAIIbHBIC 3a/1a41
C IPUMEHEHHUEM METO/I0B
TEOPETUYECKOTO U
SKCIEPUMEHTAIBLHOTO
HCCIICOBAHUS

o

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

IIPUMEHEHHUS U UCTIOIb30BaHUS.

YcnoBHoe nogoOue MarepuanbHbIX Mozenell. CBs3b ¢ aOCTpakTHbIMU Mojensimu. [lonstue
CUTHAJIOB U KOJIOB C TOUKH 3PEHUS MOJIENIEH.

[Touemy oTiiMuaeTcsa MOJENb U IEUCTBUTENIBHOCTh. B ueM OCHOBHBIE paznnuusi?

KoHeuHOCTB, yIPOLIEHHOCTD, TPUOIMKEHHOCTh MOJICIICH.

AJIeKBaTHOCTb, ICTUHHOCTb U JIO)KHOCTb MOJEIICH.

OcCHOBHBIE CXOJICTBA MEXY MOJIENbIO U JEHCTBUTENBHOCTHIO. [IprMephl YCI0BHO UCTUHHBIX
MOJIEJIEN.

Jnnamuka monenei. X poxxnenue, pa3Butue U cMepThb. II0SCHUTE OT 4ero 310 3aBUCHT.
[TpuBenute TpebOBaHUS K MPOLIECCY MOACTUPOBAHUS JJI UCCIIENOBATENS U KiIacCU(UKALINS
MOJECIICH.

Uem aHasioroBasi MoJiejib OTJIMYAETCA OT MaTeMaTH4yeckoit moaenu? [IpowmocTpupoBaTh
CBOM JIOBO/JIbI IPUMEPAMHU.

Yem anasioroBasi MoJeNb OTINYAETCs OT (pu3Hdeckoit monenu? IlpomnmocTpupoBars cBOU
JIOBOJIbI TPUMEPAMHU.

HazoBuTe u3BECTHBIE NpPHUMEPBl MOJAEIUPOBAaHUSA C LENbI0 HccienoBaHusd. Kak B 3Tux
YCIIOBHSX 00€CIIEYNBACTCSI IKOHOMUYHOCTH U TPAAYKTHBHOCTH?

MoxHO 11 paccMaTpuBaTh CTYIEHUYECKYIO JIaopaTopHyto paboTy kak Moaeinb? Ecnu Her, To
nouemy? Ecnu na, uto siBnsiercst opuruHanom? Kakue pesynabTaTsl, HOJTyUY€HHBIE HA MOJEIN
MO’KHO pPaCIIpOCTPaHUTh HA OPUTMHAJI, @ KAKUE HET?

B OosbIIMHCTBE TEXHOJOIMUECKHX pAacueToOB CBOMCTB Ta30B Mbl HCXOJUM H3 MOJEIH
UealbHOTO Tra3a, 3Has, YTO peajbHbIe Ta3bl MOXHO OINUcCaTh 0o0jee COBEPIICHHBIMU
MOJICIISIMH, HAIIPUMEP MOJIENh pealibHOTO raza Bau - nep — Baanbca. O0bsIcHUTE TOUEMy, U B
KaKHX CIIy4asx 3TOro JenaTh OyJaeT Helb3s?

[ToueMy HEKOTOPBIX JIIOJIEN MBI Ha3blBacM NMparmMaTukamu’? PaccMOTpeTh MOBEAEHHUE TUX
JIOJIEH ¢ TOUKH 3pEHUsI TEOPUH MOJEIUPOBAHHUS.

Kakasg u3 maremarnyeckux Mojeseidl MaTepHaabHOro oObekra OynaeT cojepxarb OoJblie
napaMeTpoB: rpydasi MoJeIb OYEHb CIOKHOTO OOBbEKTa WM OYEHb TOYHAS MO/ENb
CPaBHUTENBHO MPOCTOT0 0OBEKTA U MoUeMy?

OObIYHBIE ACTPOHOMUYECKHE SBJICHUSI MOT'YT OBITh ITpEJICKa3aHbl 3apaHee (3a MHOTO JIET JI0 UX
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22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.

HACTYIUIEHMsI), @ TOUHOE IpEeACKa3aHue MOroJpl Ha 3aBTpa, 3aTPYJHUTEIIBHO U BO MHOI'MX
cilyyasix ABISi€TCS OYEHb rPyObIM, IoUeMy?

[IpuBenure CBOM IpPUMEPHl AeTEPMHHHPOBAHHBIX, CTOXACTHYECKHX U CMEIIAHHBIX
MaTEMaTHYECKUX MOJENIEH U3 TOr0, YTO BbI y3HaIH B By3e.

Cnemuduueckne OCOOCHHOCTH MaTeMaThyeckux Mojenel. [loHsiTue maTeMaTHYecKOro
aJIropuTMa.

Otanbl MaTeMaTUYECKOI0 MOJEIUpPOBaHus. PaccMoTpeTh npuMep ¢ peain3aleil OCHOBHbBIX
JTaIoB.

OcHoOBHBIE OIlepaly HaJl MAaTEMAaTUYECKUMU MOJIEIISIMH.

[Touemy Moz€Eb Ha3bIBAIOT CUCTEMHBIM OTOOpa)KEHUEM OpUTHHaNa?

B 4ueM nposBsA0TCS TPYIHOCTH MOJIEIMPOBAHUS CIOKHBIX cucTeM? BpeMeHHas acuMMeTpusl.
ITouemy oTiIMUaeTCsI MOAEIB U AEUCTBUTEIBHOCTE. B 4eM OCHOBHBIE pa3nuuus?

KoHeuHOCTB, yIpOLIeHHOCTD, TPUOIMKEHHOCTh Moieseld. KoMITbroTepHbIe MOIEINH.
AJIEKBaTHOCTb, UCTUHHOCTD U JIO)KHOCTb MOJEIIEH.

OcCHOBHBIE CXOJICTBA MEXKIY MOJIENbIO U JEHCTBUTENBHOCTHIO. [IprMeps! yCII0BHO MCTUHHBIX
MOJICIIEH.

Jnnamuka monenei. Ix poxxieHne, pa3BUTHE U cMepTh. [I0SCHUTE OT 4ero 3To 3aBUCHT.
OO6cynuTh pa3inuuus B MOJENH, CBSI3aHHOM C JIOIIAAbIO C MO3MLUHU KPECThSIHUHA, JKOKes,
KaBaJIepuCTa, CKYJIbIITOPa, KOHEBO/A, TOBapa. 3ajiaya 00CYXACHUS — WILTIOCTPALIUS LIEJIEBOTO
Xapaxkrepa MoJenei.

PaccmotpuTe Baie J1t0OMMOE CTUXOTBOPEHHME WIM NECHI0 KaK MOJEb JI€HCTBUTEIBHOCTH.
Yro B 3TOI MOJENN UCTUHHO, @ YTO JIOKHO?

OO6cynuTh peanbHble U aOCTPaKTHBIE ACTIEKTHl JOPOKHBIX 3HAKOB U KapThl MECTHOCTH, T.€.
MoJIeNIel YCIIOBHOT'O TIOJJO0HSL.

Ecnu ycnoBHOe nmogo6ue Mojeneit onpeensercs coraineHueM, To Y4eM OrpaHideHa cBooo1a
BbIOOpA MojieNiel yCIoBHOTO noioous?

OKcTpaceHC, Jenas mHacchl pyKaMu, CHUMaeT Oojib Yy TMamueHTa M OOBSICHAA 3TO
B3aMMOJICHCTBIEM CBOEro M mnanueHTta Ouomosns. OOCyAuTe COOTHOLIEHHE aJeKBATHOCTH,
JIO’)KHOCTH U UICTUHHOCTH MOJIEIH, NPEJI0KEHHON 3KCTPACEHCOM.

AJXMMUKH YTBEP>KJaJli, 4TO IEPBOOCHOBA BCEX BElEH B MPUPOJIE — BOJA, OTOHb U 30J10TO. B




Konx nnaukaropa

Nupukarop qocTuxReEHUs
KOMIIETEHITNH

OueHouHble CpeCTBa

CBOMX TpyJax OHHM NPHU 3TOM CHENaJIM HEMAJIO OTKPBITHH, HAPUMEP, BBIACIWIA PTYTh U
Hay4YUJIMCh NIOJIY4aTh P APYTUX IMOJE3HBIX BELIECTB, KOTOPBIMH JIIOJIU MOJB3YOTCS 10 CUX
nop. [louemy 1pu JOKHOCTH MPEANOCHUTIOK UM YIAJIOCh TIOJYYUTh MOJIE3HBIE OTKPBITHSA?

39. @pannysckuit ecrectBoucnsitaTesib C.KapHo paccmarpuBan Mmpoiecchl, TPOUCXOISIINE B
MalIuHe, Kak CKaThe, paclIMPEeHUE U TEUCHUE «TEIUIOBOM JKUIKOCTUY. TeIoBbIe MPOILECCH
OH CBS3bIBAJI C THMIPOMEXAHMUYECKUMHU TEUEHUSIMU C ydacTueM Teruiopona. [louemy on cmor
CO3/1aTh TEHHAJIBHYIO TEOPUIO TETIOBBIX MPOIIECCOB, KOTOPasi JISKUT B OCHOBE COBPEMEHHOM
TEPMOJIUHAMUKU?

Ilpumepnvle npakmuyeckue 3a0anus

1. Kakast MOJeJIb NCIIOJIB3YETCS ISl PELIEHUS CIEAYIOIEH 3a1auu: 3aBOJ] IPOU3BOAMT TPU BHIA
MPOAYKINH, KaXIbIi U3 KOTOPBIX TpeOyeT 3aTpar BpeMeHH Ha 00pabOTKy Ha TOKapHOM,
(bpe3epHOM U CBEpIMILHOM cTaHKaX. KoJrmuecTBo MallIMHHOTO BPEMEHH JUIs KaXJ10T0 U3 CTAHKOB
orpannyeHo. [lycts cl, ¢2,c3 — mpuObLIL OT peann3anuu eJUHUIBI COOTBETCTBYIOIIETO BUIA
npoaykiuu. Tpebyercs onpenenuTh, Kakoe KOJIMYeCTBO KaX/10T0 BUJIA MPOIYKIIUN HEOOXOIUMO
IIPOU3BOJIUTH B TEUEHHE 33/1aHHOTO UHTEPBala BpEMEHH, YTOOBI MTOJIyYUTh MAaKCHUMaIbHYIO
npUOBLIb.

a. JIu"eitHoe MporpaMMHUpOBaHUE

b. Henuueitnoe nporpammupoBanue

c. KBagpaTuuHoe nporpamMmmupoBaHue

d. luckpeTHOE MpOorpaMMHpOBaHUE

e. /lunamuueckoe nporpaMMHpOBaHUE

2. 3ajauy IPUHATHUS PELIEHUS, I1€ KPUTEPUNA ONTUMAJIBbHOCTH U OTPAaHUYEHUS HE 3aBUCST OT
BPEMEHHU, Ha3bIBAIOT:

a. Jlunammudeckue

b. Cratuueckue

¢. Urposeie

d. Heomipenenénnnie

2.Kakomy MeTOly MaTeMaTH4ECKOI0 TPOrpaMMUPOBAHNS COOTBETCTBYET ITIOCTAHOBKA 3a/1a4M:
Haiitu F(x) = max (cTx) npu ycnosun AX <B; X>0, X=(x1,...,xn) D, rne D - HekoTopoe
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Nupukarop qocTuxReEHUs
KOMIIETEHITNH

OueHouHble CpeCTBa

MHOXecTBO R(n), KoTopoe sBseTCs KOHEUHBIM WIIM CUETHBIM
a. JIuneliHoe mporpaMMHUpPOBaHUE

b. Henuneitnoe nporpammupoBanue

c. KBagparuuynoe nporpamMmmupoBaHue

d. JluckpeTHoe MporpaMMHpPOBAaHNE

e. /luraMudeckoe nmporpaMMHUpOBaHNE

3. Cucrema XapaKkTepu3yeTcsi HATHIUEeM

a. KoMnoHeHTOB U cBA3€l MeXay HUMU

b. KomnoHeHTOB, cBsI3ei MEX Ty HUMH U el (YHKIMOHUPOBAHUS

c. KomnoHeHTOB, mapamMeTpoB KOMIIOHEHTOB, CBSA3€H, CTPYKTYpPHI, LIeTIH (PyHKIMOHUPOBAHMS,
3aKOHOB, IIPABWJI U OTIepaiii (QyHKIIMOHUPOBAHHUS

4.Kakyro MoJie1b MOXKHO MCIIOJIB30BaTh AJIs PEIIEHUS 3a7au B CIIEAYIOIIEH IOCTAaHOBKE: HAUTH
3HAYEHUS MEPEMEHHBIX X 1,...,Xn , JOCTaBJISIONINE ONTUMYM 3aJaHHON JIMHEHHON (POpPMBI ITpH
BBINTOJIHEHUH CUCTEMbI OTPaHUYEHUH, IPEJICTABIISIOLINX TAKXKE JIMHEHHbIE (POPMBI

a. CuMIuIekc-MeTo

b. Metox BeTBeil U rpaHuIl

C. Merox muoxutenen Jlarpanxa

5. Kakoe u3 cienyromux yTBepkJ1eHul o (GopMyJIHpOBKE ABOWCTBEHHBIX 3ajay SBISETCS

HEBEPHBIM?

a. Eciu npsimast 3aaua siBisieTcs 3aadeil MakCMMU3alliY, TO ABOWCTBEHHAs 3a7ja4a OyJeT

3aaueli MUHUMHU3allUK U HA000pOT;

b. 3HaKu HEPABEHCTB B OTPAaHUUYEHUSAX JBONCTBEHHOM 3aja4l H3MEHSIOTCSI HA OOpaTHBIC,

c. JIBolicTBEHHas 3aJja4a K IBOMCTBEHHOM SBIIAETCS IPSAMON;

d. Ecnu mpsimast 3a1aua MMeeT pelieHue, To IBOMCTBEHHAs 3a7jaua MOKET U HE UMETh PeLIeHHUS.
3aoanun na pewienusn 3a0au u3z 0061acmu MOOEAUPOBCAHUSL.

ITakeTamu MPUKIIAAHBIX IPOTpaMM JIsI BBIITIOJITHCHUSA NMHXXCHCPHBIX U HAYYHBIX paCuCTOB,
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OpPHECHTHPOBAaHHBIX HA paboTy ¢ MaccuBamu AaHHbIX — MATLAB u Mathcad.

Hapbpikamu pelICHUA IMPOCTHIX NPUKIIAAHBIX 3aJa4d CPpCACTBAMHU MATCMATHYCCKOI'O U
HMUTAIIUOHHOI'O MOACIUPOBAHMA. HaBrikamm IIPOBCACHUA KOMIIBIOTEPHOI'O SKCIICPUMCHTA.

1. TlpuHuMasl, 4TO IUIOTHOCTH MOPCKOW BOJBI YBEJIHUYHBAETCS ¢ TiayouHod h , kM mo
CIEAYIOLIEH 3aBUCUMOCTH

0,004h 3
. KI/M". OHpeIleJII/ITI) TAC HAXOJUTCA LHCHTP TAXKCCTH.

y=€
2. U3BectHa Tabnu4Has 3aBUCHMOCTH TEIJIONPOBOAHOCTH BO31yXa OT TEMIEpaTypsl OT 275
710 500° K u maBnenns ot 0,1 10 35 MIla. Paccunrars K03 (HIMEHT TEILIONPOBOIHOCTH
JUIsL JTI000W TeMIlepaTyphl U JaBJICHUS B YKa3aHHBIX JMAIa30HAaX HCIONb3Ys JIMHEHHYIO
MHTEPHOJINIO (QYHKIIMN ABYX MTEPEMEHHBIX.
HpOBeCTI/I YUCIICHHBIN OKCIICPUMCHT, aHAJIM3 U Ha €ro OCHOBEC, OLICHUTDb 3HAYUMOCTDL U

MPAKTUYCCKYIO ITPUTOJHOCTD ITOJYUYCHHBIX PE3YIbTATOB.

1. KonuuecTBo cBeTa, OTIOLUIAEMOI0 IIPH MPOXOKICHUH Yepe3 CIIOM BOJBI,
IIPONOPLUOHAIIBHO TOJIINHE CII0s U KOJIMYECTBY CBETA, MAJAIOLIETO HA TIOBEPXHOCTH CIIOS.
[Tpu npoxo’kaeHNH Yepes3 0N TOJMIMIMHOMN 3 M MOTJIoNaeTcsl MOJIOBUHA EPBOHAYAILHOTO
KOJIM4YecTBa cBeTa. Kakas yacTh mepBoHa4aabHOTO KOJIMUYECTBA CBETA IOMAET 10 3aJaHHON
rinyounsl z=30 M? [locTpouts rpadux 3aBUCUMOCTH CBETOBOW MHTEHCUBHOCTH OT Z.

2. CaMoreT IBUKETCS 110 TPSIMOM C TIOCTOSTHHOM CKOPOCThIO Vv, . Ero mpecnenyet npyroit
CaMOJIET C ITOCTOSIHHOM CKOPOCTBIO V,, B HAYAJIbHBII MOMEHT HaXOASIIUICS Ha
paccTOsSHUM & OT NEPBOTO M0 MEPIEHANKYISAPY K €ro BekTopa ckopocTH. [Ipecnenyrommuii
caMoJIeT MOCTOSIHHO JIEPKUT Kypce Ha npecieayemoro. Hailtu ypaBHeHHe TUHUU
JBUKEHMS TIPECIIETYIONIErO CaMoJIeTa.

3. TMoctpouts cucremy muddepeHIHaTbHBIX YPaBHEHHI OMMCHIBAIONINX N3MEHEHUE
YHMCJIEHHOCTHU MOIYJIALIMNA BOJIKOB, JIUC U 3al11€B, UCIBITHIBAIOLINX BHYTPUBUIOBYIO U
MEXBHUI0BYIO 60pb0Y 3a pecypchbl. HaliTu uncieHHyI0 3aBUCUMOCTh H3MEHEHUS
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KOJIMYECTBA BOJIKOB, KOJIMUECTBA JIUC U KOJIMYECTBA 3al1IEB CO BPEMEHEM, PEILIUB
MOJTYYSHHYIO cucTeMy MeTosioM PyHre — KyTThl 4 nopsnka. [Toctpouts rpaduk
3aBUCUMOCTH KOJIMUECTBA BOJKOB, KOJMYECTBA JIMC U KOJIMYECTBA 3aMIIEB OT BPEMEHH U
rpaduk Ga3zoBoii TPAEKTOPHH JTaHHOW TUHAMHYECKOHN crcTeMbl (B mpocTpaHcTse). [Ipu
BBIBOJIC YPAaBHEHMI MaTEMaTU4YECKON MOJIEIHN YYECTh:

4. Tlpu oTCYTCTBHH BHYTPUBHIOBOI 1 MEXKBUIOBON KOHKYPEHIIUU YHUCICHHOCTh
M30JIUPOBAHHOM MOMYJIAIIMH 3al1I€B BO3PACTAET, & U30JUPOBAHHBIX MOMYJISIIUNA BOJIKOB U
nuc yobiBaeT. CKOPOCTh U3MEHEHUS MPONOPIMOHATbHA YUCIEHHOCTH MOIMYJISILIUY B
TEKYIIHA MOMEHT BpeMeHH (K03 (HUIIMEHTHI TPOMTOPIUOHATILHOCTH IS 3al1IEB, BOJKOB U
nuc npuaTh paBaeiMu 0,3, 0,04 u 0,01 cooTBETCTBEHHO);

5. Ilpu B3auMopeicTBUU 3alilIEB ¢ BOJIKAMM YUCIIEHHOCTb 3ailleB YObIBA€T, @ YUCIEHHOCTb
BOJIKOB BO3PACTa€T CO CKOPOCTHIO MPONOPLUHUOHAIBHON KOJIMYECTBY BCTPEU 3aMIIEB C
BOJIKaMH (IIPUHSTH 32 MPOU3BEICHUE YNCICHHOCTEH 3ai1IeB U BOJIKOB B TEKYIIIUA MOMEHT
BpeMeHH, KOd(h(HUIIMEHTHI TPOMOPIIMOHATEHOCTH JJIs 3ai11€B U BOJIKOB MPUHSATH PABHBIMU
0,04);

TecTsl MO AUCITUTIINHE:

Kaxkoe BrIcka3pIBaHHE HanOOIEE TOYHO OMPEACIIAET MOHATHE «MOJIEITh):
1)TouHast KOS OPUTHHAA;

2)opuruHai B MUHUATIOPE;

3)o0pa3 opurnHaina ¢ HanboJee MPUCYITUMU CBOWCTBAMU;

4) HayanbHBIN 3amMbIcen Oynymero oobexTa?

2.KoMmnbroTEpHOE

MOJICTUPOBAHUE

9TO:

1 )mporiecc mocTpoeHMUsT MOIETIM KOMITBIOTEPHBIMH CPEJICTBAMU;

2) mpoliecc uccnaea0Banus 00bEKTa C TOMOIIBbIO KOMITBIOTEPHON MOJEIH;
3) mocTpoeHre MOJIeH Ha YKPaHe KOMITBIOTEPa;
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4) perieHre KOHKPETHOM 3a71a4Ml C IIOMOIIBIO0 KOMIThIOTEpA.
3. BepOanbHOil MOJIETIBIO SIBIISICTCS:

1) Mozeb aBTOMOOWIIS;

2) cOOpHHK TIPaBUJI IOPOIKHOTO JABUIKEHUS,

3) bopmyna 3aKkoHa BCEMUPHOTO TATOTEHUS,
4) HOMEHKJIaTypa CIMCKOB TOBAPOB HA CKIIAJE.
4. MareMaTH4eCKOH MOJEJIBIO SBISIETCS:

1) Mogenb aBTOMOOWIIS;

2) cOOpHHK TIPaBUJI IOPOIKHOTO JABUIKEHUS,

3) dopMyna 3akOHA BCEMUPHOTO TATOTEHHUS;
4) HOMEHKJIaTypa CIIUCKa TOBapOB Ha CKIIAJE.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

HpOMe)KYTO‘-IHaSI arTecranusa 10 JUCHUIIIINHE «MOI[GHI/IPOB&HI/Ie» BKJIFOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIUMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJICHUMH,
pPOBOAUTCA B (hopMe 3aueTa ¢ OILICHKOM.

IMoka3aTe I U KPUTEPUHU OLEHMBAHUSI 3a4Y€Ta € OLIEHKOM:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00y4aromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBHINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OIEpPHUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamia) — oOydJaroniuics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHHUS IIPU AaHATUTHIECKUX OTIEPAIUsX, IepeHoce
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0/€ KOHTPOJBHBIX MEPONPUITUN
JOMYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTACTbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMH TIPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaiia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyJOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicsi He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHGOpMAIlMU, HE MOXET I[0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



