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PaGouast mporpamma coctaiena Ha ocHope ®I'OC BO - GaxanaBpuar 1O HANpaBICHHIO
noxrorosku 09.03.01 MudopmaTika W BBIMACIHTENbHAS TEXHUKA (IIPHKa3 MuHOOpHAYKH
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuy Kapeapbl BBIYMCIUTENBHON TEXHUKH U TPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIUUCINTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roIy Ha 3acelaHuu KaQeapbl BBIYUCIUTENLHON TEXHUKH U IPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl BBIYUCINTETLHON TEXHUKH U IPOrPAMMHUPOBAHUSI

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu ocBoeHUs AMCUUIUIMHBL (MOIyIsl) «KOMIBbIOTEpHOE MOJICIMPOBAHUEY SABISETCA
U3y4eHHE MPUHIUIIOB MOCTPOCHHUS MOJIENIeH 0 (OPMATH3AIMK U alTOPUTMHU3AIMU MPOIECCOB
00paboTku HHpOpMAIHH, a TAKKE (PU3NIECKUX, SKOHOMUUYECKHX U IPYTUX IPOLIECCOB.

Jnst nmocTuKeHus IOCTaBICHHOM LM B Kypce «KOMIIBIOTEPHOE MOICIMPOBAHUE)
pelarTes 3a0a4u:

1) wu3ydeHHE TEOPUM MAaTEMAaTHYECKOrO MOJICIMPOBaHMs, BHUIOB MaTEMaTHUECKHX
MOJEJIEeH, MaTreMaTH4YEeCKMX METONOB MOJEIMPOBAHUS; IUIAHMUPOBAHME HMMHTALMOHHBIX
JKCIIEPUMEHTOB C MOJCIIAMU;

2) U3y4eHHE METOOB IIOCTPOCHUSI MOJICIICH U IPOBEPKHU UX aIeKBATHOCTH;

3) peanu3aluio aIrOPUTMOB IO TOCTPOCHHUIO CTATUCTHYECKUX MOJIENICH Ha OCHOBaHHU
JKCIIEPUMEHTAIIBHBIX JaHHBIX;

4) TnpuUMEHEHHE MOJENeH M METOJOB JUIsl aHalu3a, pacyeToB, ONTUMH3ALUH
JETEPMUHUPOBAHHBIX U CIIy4allHbIX SIBJICHUH U IIPOLIECCOB.

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

JucuunnuHa KommbioTepHOE MOJENMPOBAaHUE BXOAUT B YacTh Y4eOHOro IjIaHa
bopMHpyeMyI0 yyaCTHUKaMHU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCHUILIUH/ IPAKTUK:

KomnbroTepHble TEXHOJIOIMH B iU3aiiHe

DKOHOMUKA pa3padOTKU MPOrPAMMHOTO 00eCTIeUeHHSI

IIporpammuoe obecnieuenne Front-End B Web paspabotke

OcHoBbI IM(pOBOTO IHU3aiiHA

OcHoBblI pazpabotku Web-npunosxennit

Wudorpapuka

OCHOBBI JIOTHYECKOTO BBIBOJIa MHPOPMALIUT

3HaHus (YMEHUS, BaJIeHUs), MOTYYeHHbIE IPU U3yYEHUHU JAaHHON JUCLUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

OyHKITMOHAIBHBIE S3BIKH TIPOTPAMMHUPOBAHHSI

VYupasnenue koHteHToM Jist Web-npunoxenuit

CucteMmsl yrpaBlieHUs 3HAHUSIMU

YenoBeKko-MalIMHHOE B3aUMO/ICHCTBIE

Anroput™bl 00paboTKH OOJBIINX JAHHBIX

OOBEKTHO-OPHUEHTUPOBAHHOE ITPOrPaMMHUPOBAaHUE

OCHOBBI BUPTyaJIbHOW PEATBHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbrate ocBoeHMsA AMCHUILTUHBI (MOAyis) «KoMmmbroTepHOE MOAETMPOBAHUE
o0ydJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIECTECHITUSIMH:

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

[TIK-5 Cnioco6HOCTh K (hopmManm3aiiui U aarOPUTMHU3AINK TTOCTABJICHHBIX 3aJ1a4, K HAMMCAHUIO
MpPOrpaMMHOTO KOJa C MCIHOJb30BAaHUEM SI3BIKOB MPOrPAMMHPOBAHUS, OIPEACIICHUS W
MaHUITYJIUPOBAHUSI JAHHBIMH H  O(QOPMJIEHHIO TPOTPAMMHOTO KOJla B COOTBETCTBUH
VCTaHOBJICHHBIMU TPEOOBAHUSIMU

IIK-5.1 OrneHNBAaET Ka4eCTBO MAaTEMATUYECKOW MOJIENU TIpH PopMalli3aiuy 3a1a49u
MpeIMETHOM 001acTH




[1K-5.2 OrneHUBaeT KayecTBO pPa3pabOTaHHBIX AJITOPUTMOB VISl TTOCIIEIYIOIIETO
KOJIMPOBAHUS

I1K-5.3 OneHuBaeT BBIOOP MPOTPAMMHBIX CPEACTB JUISI TPOTPAMMHUPOBAHUS U
MaHUIyJUPOBAaHUSA  JaHHBIMH B COOTBETCTBHHM  YCTaHOBJICHHBIMHU
TpeOOBaHUSIMHU

[IK-8 OOGmamaer crmoCOOHOCTHIO K HACTPONKE M KOHTPOIIO pPabOThI CETEBBIX 3JIECMECHTOB
WHPOKOMMYHUKAITHOHHONW CHUCTEMBI, YIPABICHHUIO OE30IaCHOCTHIO CETEBBIX YCTPOKMCTB H
POrPaMMHOTO O0ECIICUYEHUs, JUArHOCTUKE OTKAa30B M OINHOOK CETEBBIX YCTPOMCTB W
POTPAMMHOTO O0ECIICYCHHUS, KOHTPOJIO MPOM3BOIUTEIBLHOCTH CETEBOM HH(PPACTPYKTYPHI
UHPOKOMMYHUKAIIMOHHONW CHCTEMBI, MPOBEACHUIO pErJaMEHTHBIX pabdOT Ha CETEeBBIX
YCTPOMCTBAX W MPOrPAaMMHOM O0ECIeYeHUH WH(POKOMMYHUKAIIMOHHOW CHUCTEMBI ISt
obecrnieueHust paboThI MPUIOKEHUN

[1K-8.1 OmnpenensieT Ka4eCTBO HACTPONUKU M KOHTPOJI pabOThI CETEBBIX AJIEMEHTOB
MH()OKOMMYHUKAIIMOHHOMW CHCTEMBI

[1K-8.2 OneHuBaeT KayecTBO YINpaBIEHMsI OE30M1aCHOCTHIO CETEBBIX YCTPOICTB U
IIPOrpaMMHOT0 0OECIEeUYeHMs], TUAarHOCTUKU OTKa30B M OIIMOOK CETEBBIX
YCTPOMCTB

[1K-8.3 Omnpenensier HEOOXOAWMMOCTh IPOBEICHUS pEriaMeHTHBIX paboT Ha
CETEBBIX yCTpOICTBax u IPOTPaMMHOM o0ecrieyeHUH
nHGOKOMMYHHKAIIMOHHON CUCTEMEBI ¢ HHTEpdeiicom




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padorta — 106 akaj. gyacos:
—aynuropHas — 102 akaj. 9acos;
— BHEAyJUTOpPHAs — 4 aKaJ1. 4acoB;
— caMOCTOsITeNIbHAS paboTa — 2,3 aKaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
o | KOHTAKTHas pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5 Bnu KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B A y p Kon
S 3 ©| caMOCTOATENBHOM | yCIeBaeMOCTH U
JIHACLUATIIINHEL 3 g o . | xoMIeTeHIuK
@) 2 £ padoThI TIPOMEKYTOYHOM
na0. | mpakrt. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. Teopus Mozenen "
MO/JICTUPOBAHUS, OCOOCHHOCTH
MaTeMaTHYECKHX "
HH(POPMAITOHHBIX MOJIENEMN.
TIpumepnt JIOTHCTHYECKHX,
CTOXaCTHYECKUX "
MMHTAMOHHELIX MOJIENIEH.
1. ITounck
JIOTIOJTHUTEILHOM
HH-(OpMaIH 0
34, qz)lﬂrl’ioﬁHTeme MK-5.1,
A : TK-5.2,
1.1 Pa3BurHe TOHATHSA 2. K5 3
MOJICITH. Cnoco0Osl 4 CamocrosrensHoe | YCTHBIH onpoc K 8'11
BOIIIOILIEHNS MOJIENEN. H3yueHHEe yueOHOU K 8-21
JIUTEPATYPBI. .
I1K-8.3
3. Pabora ¢
3JIEKTPOHHBIMU
OMOIMOTEKAMU.
1. Pabora ¢
IT1K-5.1,
1.2 CootBerctBue Mmexuay| 6 3JIEKTPOHHBIMHA IK-5.2
MOJICNIBI0O W OPUTHHAJIOM, OMOIMOTEKAMH. K 5'3‘
CXOACTBO W  pa3jHyue. 6 16 2. YcTHBIH ompoc K 8-1’
ITonsTue aJICKBaTHOCTH CaMoCTOSITENbHOE K 8'21
MOJICIIH. HU3y4YeHUE yueOHOM v
A yHene y T1K-8.3
JIUTEPATYPHI.
1. Pabora ¢
1.3 OcobeHnocTH EKTDOHHEIMIL T1K-5.1,
MaTEMaTHYECKUX u p I1K-5.2,
OMOIMOTEKAMU.
MH()OPMAITOHHBIX . IK-5.3,
N 4 2. VYceTHbli onpoc
MOJIEIIEH. Hx I1K-8.1,
CamocTosATenpHoe
BO3MOYKHOCTH u JBVICHIE VICGHO T1K-8.2,
OTpaHUYCHHUS. i Y I1K-8.3
JIUTEPATYPHI.




1. Pabora ¢

1.4 DTarsl S TCKTDOHHEIMIL I1K-5.1,
MaTEeMaTHYECKOIO P I1K-5.2,
OMOJIMOTEKAMU.
MOJIETTUPOBaHMUS. o I1K-5.3,
6 2. YcTHBIN orpoc
Onepanuu HaI I1K-8.1,
CamocTosATeIbHOE
MaTeMaTHYECKUMU MBVHCHNE VICOHOG IT1K-8.2,
MOJEISIMH. i i I1K-8.3
JIATEPaTypPhIL.
1. I[Togroroska K
BBITTOJTHEHHIO
1.5 TIpumepsl Mozene Juist 1.p.Ne2. TK-5.1,
OIUCAHUS 2. ITounck K-5.2
eremeess ol | o | s roromme | oo | TS
port ' HeHia pMalt 1.p.Ne2. I1K-8.1,
MPUTOJIHOCTH  CO3JIaHHON 3aJJaHHOU TeMe. K-8.2
MOJENIN, €€ aJanTalus | 3. HK-8. 3‘
OLIEHKAa YCTOHYHUBOCTH. CaMocCTOsATEIbHOE '
H3yueHHe y4eOHOU
JIUTEPATYPHI.
1.6 TIpumeps! Moxenei s 1. Hogrotosia x MK-5.1,
BBIIIOJIHEHHIO
OIMMCAaHUsI OHMOJOIHYECKHX I1K-5.2,
1.p.Ne3.
MPOIIECCOB. Onenka 2 16 5 KosnokBuyM 1o I1K-5.3,
MPUTOJHOCTH  CO3/IaHHOHN ) 1.p.Ne3 I1K-8.1,
CaMOCTOSTENbHOE
MOJENN, €€ aJanTalus | o I1K-8.2,
. u3ydeHue yueOHoi
OIIEHKa YCTOWYMBOCTH. [1K-8.3
JIUTEPATYPHI.
1.7 AHanu3 MozienupyeMoit 1. Hoarorosxa K IK-5.1,
BBIIIOJIHEHHIO
CHCTEMEI. o Nel I1K-5.2,
MHubopMamoHHbIE MOJIEITH Lo Kommoksuym mo I1K-5.3,
2 8 2,3 2.
s OIMMCaHUS 1.p.Nel T1K-8.1,
CaMocTosTeNbHOS
SKOHOMHYECKHUX svaerHe VaeOHoi I1K-8.2,
MIPOLIECCOB. v v [1K-8.3
JIUTEPATyPhI
b e
1.8 TToctpoenue, I1K-5.2,
1.p.Ned.
0COOCHHOCTH TPUMEHEHUS Kommoksuym mo I1K-5.3,
2 6 2.
u COCTaBJICHHUS 1.p.Ned. I1K-8.1,
. CaMocTosATeNbHOS
JIOTHCTHYECKHX, MOJIEIIEH. . I1K-8.2,
H3yUYeHHEe y4eOHOU
I1K-8.3
JIUTEPATYPHI.
oo
1.9 ITpumepbt I1K-5.2,
T1.p.Ne5.
JIOTUCTUYECKUX, Komnoksuym no I1K-5.3,
4 14 2.
CTOXaCTHYECKUX u L.p.Ne5S. I1K-8.1,
. CaMoCTOSTENbHOE
WMUTAILMOHHBIX MOJIEICH. o I1K-8.2,
H3yUYeHHEe yueOHOU
I1K-8.3
JIUTEPATYPHI.
Wroro no pazaeny 34 68 2,3
Uroro 3a cemectp 34 68 2,3 JK3aMeH
Hroro no aucrumianne 34 68 2,3 dK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa3oBaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa30BaTeIbHOTO IMIPOLECCA U IPEANOJAraloulyl0 MpsMYyI0 TPAHCIALMIO 3HAHUM OT
MIPEno1aBaTesis K CTyAEHTY.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmannonHas Jekuuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEIIOKEHHOMY 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 3aHATHUH C UCIIOIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0yUYESHHUS:

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pElIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3a1aud, TpeOyromeid oT
CTyJEHTa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allusg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
IIPEANOJIAracT akTUBHOE U HEJIMHEWMHOE B3aMMOICHCTBUE BCEX YYACTHUKOB, JJOCTHKEHHE HA 3TON
OCHOBE JIMYHOCTHO3HAUMMOTO /ISl HUX 00pa30BaTeIbHOIO pe3yibTara.

@opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHM:

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

CemuHap-IUCKycCUsl — KOJUIEKTUBHOE OOCY)KJIEHHE BOINPOCOB, MPOOJIEMBbI, BBISIBICHHUE
MHEHUH B TPYIIIIE 10 TEME Hay4YHOT'O UCCIIEI0OBAHUS CTY/IEHTOB.

4.  HWubopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ OOpa3oBaTeiIbHbIE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPollecca, OCHOBaHHAs HA MPUMEHEHUU NMPOTPaMMHBIX Cpell 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/KAaHMUS CONPOBOXKIACTCS IPE3CHTALMEN H
BHUJCOMATEpHANIOB MO KypcaM «Marematuueckoe MonenupoBanue» u «KommbroTepHoe
MOJICIINPOBAHUEY.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasieno B mpuioxxkenuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Kamrraea, C. B. Marematuueckoe MojenupoBanue . yuebnoe mocoodme / C. B.
KamraeBa. — Ilepmp @ I[II'ATY, 2020. — 112 c. — ISBN 978-5-94279-487-3. — Tekcr :
anekTpoHHbi /[ JlaHb . JJeKTPOHHO-OMOJmoTeyHas  cumctema. —  URL:
https://e.lanbook.com/book/156708 (nata obparmienus: 25.04.2023).

2. MonenupoBanue cucteM: [Toaxomasl 1 MeTobl: yueOHoe mocobue / B.H.



Bonkoga, I'.B. 'openosa, B.H. Ko3noB u 1p. ; MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit
®Oenepannn, Cankt-IlerepOyprckuii rocyapcTBEHHBIN MOTUTEXHUYECKUH yHUBepcHuTeT. - CII0 :
WznatenbcrBo [lonurexuudeckoro yausepcuteta, 2013. - 568 c. [Dnexrponnsiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=362986.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Sluukos, .M. BBenenue B MareMaTu4eckoe MojieTupoBanue: yued. mocobue [Tekcr].
/M.M. SuuxoB. Marautoropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. [.1. Hocosa, 2012.
84 c.

2. Sluuxos M.M., Bapenkuii M.B. Matlab mist cryneHToB HHXEHEPHBIX CIICIMAIBLHOCTEMH.
OcHoBbL: YuebHoe mnocobme. M3a-Bo Marnurtoropck. roc. texH. yH-ta um [.M. Hocosa,
MarnuToropck, 2017. 135 c.

3. Sluukos 1.M., Bapenkuiit M.B. Matlab mist cryneHTOB HHXEHEPHBIX CHCIMATbHOCTEH.
['paduka. Unrepnonsanus. Henunelinsie ypaBHenus: Yue6Hoe nocobue. M3n-Bo Maruutoropcek.
roc. TexH. yH-Ta uM [.1. HocoBa, MarauTtoropck, 2018. 156 c.

B) MeToanyeckue yKazaHus:

1. SuukoB W.M. KommploTepHOE MOAEIMPOBAHHME: METOAWYECKUE YyKa3aHUS ISt
caMocCTosTeNIbHOW paboThl cryaenToB crnenuansHoctd 230105, nanpasnenns 230100 Becex dopm
oOyudenus. Marautoropck: M3a-Bo Marauroropcek. rocy. Texs. yu-ta, 2012. 20 c.

2. SlunkoB U.M., Unpuaa E.A. KommbpoTepHOE MOIEIMPOBAHUE : METOJUYECKUE
yKa3aHus K JabopaTopHbIM paboTaMm mo auciuiuimHe «KommbroTepHOEe MOAETMPOBAHHE» IS
crynentoB  Hampaenenus 230100.62 «Mudopmatnka W BBIYUCIUTENbHAs  TEXHHUKAY.
Marnuroropck: U3n-Bo Marauroropcek. roc. Texs. yu-ta um. [.J1. Hocoga, 2014. 16 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa Cpok neicTBuS TULEH3UH

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

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

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

Hassanue xypca CchlIKa
HannonanbHas MH(OPMaLMOHHO-aHAIUTHYECKast URL:
cucreMa — Poccuiickuii MHAEKC Hay4HOTO0 LUTUPOBAHUSA )

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

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

9 MaTepHaJbHO-TEXHHUYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:



1. Jlexunonnass aynuropus MynbTUMEIUNHbBIE CpPEACTBA XPAHEHHUA, IEpeAauud MU
npecTaBiIeHns HHQOpMaIu

2. Kommbrorepuslil kiacc. [lepconanbHble KOMIBIOTEPHI ¢ BUPTYaTbHON MAIIHHOMN JUIS
ycraHoBkH cepBepHoro IIO, Beixomom B MHTEpHET M € JOCTYIOM B JJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. AyauTOpHUH [UI CAMOCTOSITENIbHON pabOThl: KOMIBIOTEPHBIE KJIACChl; YNTAIbHBIE 3AJIbI
oubmorekn. Bee xmaccet YUT u ACY ¢ mepcoHaqbHBIMH KOMITBIOTEPAMH, BBIXOZOM B
WHTepHeT M € JIOCTyIOM B 3JIEKTPOHHYIO HH()OPMaIMOHHO-00pa30BaTEeIbHYIO Cpeay
YHUBEPCUTETA.

4. AynuTopuii Ui TPYNIOBBIX M MHIUBUIYAJIbHBIX KOHCYJIbTALUHN, TEKYILIErO0 KOHTPOJIS
U [IPOMEKYTOUHOM arrectauuu. Aya. 282 u kiaccsl YUT u ACY.

5. llomemeHuss a8 caMOCTOATENbHOM paboThl  O0yYaroIUXcs, OCHAIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYEHHs K ceTu «MHTepHeT» M Hanuuuem
JIOCTyNla B 3JIEKTPOHHYIO HH(POpPMAallMOHHO-00pa3oBaTelbHy0 cpely opranuzanuu. Kiaccs
YUT u ACY.

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

Ipuioxenne 1

Y4eOHO-MeTOAMYECKOE 00eceYeHre CAaMOCTOSATeIbHO padoThl
00yJaomuxcs

B Teuenue cemecTpa Kaxkablil CTyICHT BBINOJIHAET JaOOpaTOpHbIE pabOTHI.

[Ipu BBIMOTHEHMH KaKAOH 1a0OpaTOpPHOM pPabOTHI CTYIEHT CaMOCTOSITENILHO JIelaeT
3aJjaHKe U 10 TeMe JJabopaTopHON pabOThI 3alMIIAET TEOPUIO B BUE KOJJIOKBHYMA.

CamocrosTenpHas IMOATOTOBKA K KOJIJIOKBUYMY MHNPOUCXOAWUT B HPOLUECCE IMOATOTOBKHU
OTBETOB Ha TEOPETUYECKUE BOIIPOCHI 110 KAXKIOU TeME IIPU U3YYEHHUH Kypca.

IIpumepnuvie ayoumopnbvie KoN10KGUYMbl

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

1. Meronbl MOCTPOEHUS MOJIEIM MHOTOOTpAcIeBO SKOHOMHKH JIeOHTheBA.

2. OmnmcaHre MOJICTH B3aUMOJICHCTBUS B CUCTEME PECYPC-TIOTPEOUTET.

3. DKOJOro-3KOHOMHYECKast MOJIENb C YIETOM JeMOrpaduuecKuX MpOLECCOB.

4. Mopaenb cTapeHust TPOU3BOJACTBEHHBIX MOIITHOCTEH.

5. Tlpunuunsl, nexariye B OCHOBE MOJIeNIU B3auMo/ieiicTBus Jlanuectepa.

Konnoxeuym Ne 2. [Ipumepsr mooeneti 015 onucanus mexHoi02uieckux npoyeccos. Jucienmuwiil
9KCnepumMeHm.

1. Ompenenute, ¢ KaKUM YTJIOM CEKTOp TpeOyeTcs BbIpe3aTh U3 KPYIJIOro JUcTa

MKECTH JIJIS TIOJTyYEHHSI TO’KapHOTO BeJlpa KOHMUECKOW (POPMBI C MAaKCUMAJIbHBIM
00BEeMOM.

YucneHHble METOABI [T aIPOKCUMAIIUU, UHTEPIOJSAILMU U SKCTPANoIAuuil pyHKIHA.
UucneHHoe MHTETPpUPOBAHHUE.

Yucnennsie metoasl pemenus OY: cxema Ditnepa.

Uucnennbie MeToabl cucteM pemenus O/[Y: cxema Pynre-KyTThl.

arwN

Konnoxeuym Ne 3. [Ipumepol modeneii 051 onucanusi ouonocuseckux npoyeccos. Qyenka
APUSOOHOCU CO30AHHOU MOOENU, ee A0anmayus U OYeHKa yCmouiugocmu.



1.

2.

CoznaiiTe MHTEPaKTUBHYIO IMHAMUYECKYIO MOJEb MEXBUI0BOI
KOHKYPEHLIUHU ABYX BUJIOB OaKTEpUH.
CoznaiiTe MHTEPaKTUBHYIO IMHAMUYECKYIO MOJIENb OMOJIOTMUYECKON CUCTEMBbI

XHUIIHUK-XKEPTBaA».

3.
4.
5.

[TocTpoenne Mozeneit neMorpaduvaeckoro mporecca.

Monens ro0albHON KIMMaTHYEeCKOM H3MEHYNBOCTH.

Pemienue 3a1aun 0 KOHKYPEHIIMU BUJOB C IPUMEHEHUEM ITPOTrPaAMMHOM Cpe/Ibl
MATLAB

Konnoxeuym Ne 4. [locmpoenue, 0cobenHOCMU NPUMEHEHUSL U COCMABNEHUSL I02UCTUYECKUX
MoOeneu.

1.

arwnN

[TpuMeHeHHe TMHEHHOTO POTrPaAMMHUPOBAHHS B MATEMATHUECKUX MOJIEIISIX
ONTUMAJBLHOTO MIaHUPOBaHU. CUMIUIEKCHBIN METO/I.

DKOHOMHMKO-MaTeMaTH4YEeCKHe MOJIENH, CBOJUMbIE K TPAHCIIOPTHOI 3a1aye.
JlnHamMugeckoe mporpaMMHUPOBaHUE B €T0 IPUMCHCHHE.

MozenupoBaH#e IPOIIECCOB MACCOBOTO OOCTYKMBAHHS B YKOHOMHUECKUX CHCTEMAX.
DNEMEHTBI TEOPUH MacCOBOT0 00cmykuBanus. OcHoBHbBIE TOHATHA. Kinaccudukarms
cHCTeM MaccoBoro oociykuBanus. [TonsTne MapKoBCKOTO CITy4aifHOTO Mpoliecca.

Konnoxeuym Ne 5. Cmoxacmuueckue u umumayuoHuvie Mooenu.

1.
2.

&

Omnpenenenne mwiomanu Gpurypsl Mmetogom MonTte-Kapio

HanummTe nporpammy, reHEpUPYIOLIYIO CIy4aiiHOE YMCIIO MO 3aKOHY
HOPMAaJIHOTO PacHpeeNICHHsI IIIOTHOCTH BEPOSTHOCTH.

Metonom Monte-Kapro onpeaenure miomanp, 3aKII0YEHHYI0 MEXITY
rpadukoM (pYHKIIMH U OKPYKHOCTBIO C IEHTPOM B Touke (3; 3) u paanycom
R=3.

HNmuTanmonHOe penieHne 3aad MUHIMHU3AIuH 3aTpar.

HmMuTanimoHHOEe MOJEINPOBAaHUE TPOU3BOICTBEHHBIX IPOIIECCOB

IIpnioxenne 2

OneHouHble cpeacrea JJid MPpoOBEACHUSA l'lpOME)KyTO‘IHOﬁ aTTeCTallumn

a) [lnanupyemsble pe3yabTaThbl 00y4eHUs

K Wupukarop
on
JNOCTUKEHUS OneHouHsle cpeacTBa
UHJUKaTOpa
KOMIIETEHIIUU

OIIK-1: Cnoco0eH npuMeHSITh eCTeCTBEeHHOHAYYHbIE M 0011IeMHKeHePHbIe 3HAHUA, MeTO/bI
MaTeMaTH4YeCKOIr0 AaHAJIN3a U MOACTUPOBAHUS, TEOPETHYECKOI0 H IKCIIEPUMEHTAJIBLHOI0

uccjie0BaHusA B NpogecCHOHATBHOM 1eATeJbLHOCTH;

OIIK-1.1: Peraer

CTaHJapTHBIC [lepeyeHb TeOpETUYECKHX BONPOCOB K IK3aMEHY:

npodeccronans |1l. BCEOOMHOCTs — MOIENMPOBAHHS, TEOPHs — [O3HAHMU,
uepapxusi MOJIeJeH, MPUMEpHI.

2. llpuBenute MIPUMEPBI NMO3HABATEJIbHBIX u
NMparMaTH4ecKuX MOJeIei.

Mo3keT 1 OJMH U TOT ke 00BEKT SBIATHCS OJJHOBPEMEHHO
THBIX 1 MMO3HABATEIPHON W TIparMaTudeckor Moaenbio? [Ipumepsr.
oOmmenmKeHepH | 4. IIpuBenuTe HECKOIBKO IIPUMEPOB AHHAMHYECKHX U
BIX 3HAHUM, cTaTHYeCcKHX Mojeiei. MOeT JIM OQUH U TOT Ke€ 00BEKT

HBIE 33J1a41 C
IIPUMEHEHUEM
CCTECTBCHHOHAY |3
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MCTOAOB
MAaTEMAaTU4YCCKOI'
O aHaJiu3a u
MOJCINPOBAHUS

OIIK-1.2:

Pemraer
npodeccruoHalb
HBIC 33JIa4H C
IPUMECHECHUEM
METOJIOB
TEOPETUIECKOTO
u
AKCIIEPUMEHTAITh
HOTO
UCCJICJIOBAHUS

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

SIBJISITHCSL JUHAMUYECKON U CTaTHUYECKOM MOJIEIBbIO?
AOCTpPaKTHbIe MOJICIM, MX CBOWMCTBA M OCOOCHHOCTH.
[IpuBenuTe cBOM IPUMEPHI MOJIETIEH.

[Ipsimoe 1 KOCBEeHHOE MOJ00ME MaTepUaIbHBIX MOJEIEH.
[Tpumepbl. OcOOCHHOCTH MPUMEHEHHSI U UCTIOJIb30BaHUS.
VYcnoBHoe momoOue MaTepHallbHBIX Mojeneid. CBs3b C
abcTpakTHBIMH MOAENsIMU. [IOHATHE CUTHATIOB M KOJIOB C
TOYKH 3PEHUS MOJEIIEH.

[Toyemy oTiiMuaeTcss MOJEIb U JACUCTBUTENBHOCTh. B yem
OCHOBHBIE pa3inyus’?

KoHne4yHoCTh, YIPOIIEHHOCTD, IPUOIUKEHHOCTh MOJEIIEH.
AJIEKBaTHOCTb, HCTUHHOCTb U JIO)KHOCTb MOJIEJICH.
OcHoBHBIE CXOJICTBA MEXITY MOJICJIbIO "
JNEUCTBUTENBHOCTRIO.  [IpuMepbl  yCIOBHO HMCTUHHBIX
MOJEIIEH.

Junamuka mozenei. Ix poxkaeHue, pa3BUTHE U CMEPTh.
[TosCHUTB OT YEro 3TO 3aBUCHT.

[IpuBeaute TpeGoBaHMs K MpPOIlECCY MOJCIUPOBAHUS IS
HCCIIeIOBATENs U KiIacCU(DHUKAIUS MOJICIICH.

Uem aHaJI0roBast MOJIEJIb OTJINYAETCS oT
MaTtemMaTudeckoit monenu? IlpousurocTpupoBath CBOU
JIOBOJIbI IPUMEPAMH.

Uem ananoroBasi MOJEib OTINYACTCS OT (PU3HUUECKOM
mozenu? [IponmirocTpupoBaTh CBOM JOBOIBI IPUMEPAMHU.
HazoBute u3BecTHbIE MPUMEPHI MOJEIHPOBAHUS C LIEJIbIO
uccneaoBanusi. Kak B 3THX yCIIOBUSX 0OeCTeUnBaETCs
IKOHOMHMYHOCTH U TPAXYKTHUBHOCTH?

MOo3kHO JI1 paccMaTpuBaTh CTYJEHYECKYIO JIA0OPATOPHYIO
paboty kak monens? Ecnu Het, To moyemy? Ecnu na, uro
SIBJISIETCSl OpuruHaaomM? Kakue pe3ynbTaThl, MOTy4YeHHbBIE
Ha MOJIEJIM MOKHO PacipOCTPaHUTh HA OPUTMHAJ, a KaK1e
Het?

B OonbmiMHCTBE TEXHOJIOTMYECKHX pAacuyeTOB CBOMCTB
ra30B MBI UCXOJIMM W3 MOJIEIH HICIbHOTO ra3a, 3Hasi, 9TO
pealibHbIe Ta3bl MOXXKHO OMNMHCaTh 00Jiee COBEPIICHHBIMU
MOJICJISIMH, HAIIPUMEP MOJIENIh peaabHOTOo Ta3a Ban - nep —
Baanwca. O0bsicHHTE TIOUEMY, U B KaKUX CIIydasx 3TOTO
nenarb OyaeT Helb3s1?

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

Kakas u3 MaremaTuyeckux MOJENEd MaTepuaribHOrO
o0BeKTa OymeT coaep:karh OOJbIIE MapaMeTpoB: rpydas
MOJICJIb OYEHb CJIOKHOTO OOBEKTa WM OYEHb TOYHAS
MOJIeTTb CPAaBHUTEIHHO MPOCTOr0 00BEKTa U TToUeMy?
OOblyHBIE ACTPOHOMHUYECKHE SIBIICHUS MOTYT OBITh
MpeACcKa3aHbl 3apaHee (3a MHOTO JIET 10 UX HACTYIUJICHU),
a TOYHOE TMpeacKa3aHWe IOroJpl Ha  3aBTpa,
3aTPYAHUTENIBHO M BO MHOTHMX CIIy4asiX SIBJISIETCS OYEHb
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22.

23.

24,

25.
26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

rpyObIM, ToueMy?

[IpuBenure cBOM mpUMEPHl AeTEPMHHHPOBAHHBIX,
CTOXACTHYECKHMX U CMENIAHHBIX MAaTeMaTHYE€CKUX
MOJEeJIeN U3 TOro, YTO BbI y3HaIu B Byze.

Crenuduueckue 0co0EHHOCTH MaTEMAaTHIECKUX MOJIEIICH.
[loHsATHE MaTeMaTUYECKOTO AITOPUTMA.

DTanbl MaTeMaTHYECKOro MOJEIUpPOBaHUsd. PaccMOTpeTh
MIpUMEp C peaan3alneil OCHOBHBIX 3TaIlOB.

OcHOBHBIE Ollepalyy HaJl MAaTEMaTUHYECKUMU MOJIEIISIMHU.
[ToueMy Mojenb Ha3bIBAIOT CHUCTEMHBIM OTOOpPaKEHUEM
opuruHana?

B yem nposiBAsIIOTCSA TPYAHOCTH MOJIEIMPOBAHUS CII0KHBIX
cucrem? BpemenHas acuMMeTpusi.

[Touemy oTiMuaeTcs MOJEIb U JAEUCTBUTENBHOCTh. B uem
OCHOBHBIE pa3ianyus’?

KonewHocTs, ynpoueHHOCTb, MPUOIMKEHHOCTh MOEIEH.
KommnsrorepHsie Mogeu.

AJIEKBaTHOCTb, HCTUHHOCTb U JIO)KHOCTh MOJIEJIEH.
OcHoBHBIE CXOJICTBA MEXTY MOJICIIbIO u
JNEUCTBUTENBHOCTRIO.  [IpuMepsl  yCIOBHO  HMCTHHHBIX
MOJIETIEN.

Jvnnamuka monenen. Mx poxzaeHue, pa3BUTUE U CMEPTH.
[TosICHUTB OT Yero 3TO 3aBUCHT.

OO6CynuTh pa3nuuusi B MOJIEITH, CBSI3aHHOW C  JIOIIAJIBIO C
MO3UILINH KPECThSIHUHA, )KOKEs!, KaBaJIepUCTa, CKYJIbITOPA,
KOHEBOJIa, TIOBapa. 3ajavya OOCYXIEHUS — WUIUTFOCTPAIlus
LIETIEBOTO XapaKTepa MOJEIEH.

PaccmotpuTe Bare m00UMOe CTUXOTBOPEHUE WITH TIECHIO
Kak MOJEJNIb JIEUCTBUTEIBHOCTH. UTO B 3TOM MOJEIU
HCTUHHO, a YTO JIOKHO?

OOcyauTh pealbHbIEe U a0CTPAKTHBIE ACTIEKTHI JTOPOKHBIX
3HAKOB W KapThl MECTHOCTH, T.€. MOJEJICH YCIOBHOTO
noxoous.

Ecom  ycnoBHoe momoOme wmomened  omnpenensieTcs
COralieHueM, TO 4YeM OrpaHHyYeHa cBoOoAa BhIOOpa
MOJIEJIeH YCIIOBHOTO MO 100UsI?

DKCTpaceHc, Jenas MacChl pyKaMu, CHHMaeT O0olb y
MalMeHTa U OOBSICHSS ATO B3aMMOJICHCTBHEM CBOETO M
MalueHTa ouomnos. Ob6cynute COOTHOLIEHUE
aZICKBaTHOCTH, JIO)KHOCTH W WCTHHHOCTH  MOJIEIH,
MIPEIIOKEHHON SKCTPACECHCOM.

ATXUMUKH YTBEPKIaJId, YTO TIEPBOOCHOBA BCEX BEIICH B
MpUpPOJIe — BOJAA, OTOHB U 30J10TO. B cBOMX Tpyaax oHM ITpU
ATOM CHeNIali HEeMajlo OTKPBITUW, HalpUMEp, BBIICITUIN
PTYTh W HAYYWIHCh MOJYy4YaThb pSAJ JIPYTUX IMOJIE3HBIX
BEILIECTB, KOTOPBIMU JIFOAW TMOJB3YIOTCSA 1O CHUX TOp.
[loyuemy mpu JOXKHOCTH MPEANOCHUIOK UM YAAIOCh
MOJIYYUTh NOJIE3HBIE OTKPBITHS?

DpaHIy3CKUN €CTECTBOUCIILITATEIb C.Kapno
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paccMaTpuBai IPOLECCHI, MPOUCXOIAIIME B MAIlIMHE, KaK
cKaThe, PacCIIMPEHUE U TEUCHHUE «TEIUIOBOM >KUIIKOCTHY.
TennoBwie MPOLIECChHI OH CBSI3BIBAII c
THAPOMEXaHUYECKUMH TEYCHHUSIMH C YIaCTHEM TEIIOpo/Ia.
[Toyemy OH cMoOr €c03/1aTh TEHHAIBHYIO TEOPUIO TETUIOBBIX
MPOIIECCOB, KOTOpas  JISKUT B OCHOBE COBPEMEHHOM
TEPMOJIUHAMUKU?
Ilpumepnvle npakmuuecKkue 3a0aHus

1. Kakast Mozienb MCIIONIb3YeTCs JJIsl PEIICHUS CIEAYIOIIeH
3a/1a4u: 3aBOJ1 POU3BOIUT TPU BUAA MPOAYKIIMH, KAXKIbIU U3
KOTOPBIX TpeOyeT 3aTpaT BpeMeHH Ha 00paboTKy Ha
TOKapHOM, ()pe3epHOM U CBEpIUIbLHOM cTaHKaxX. KomnuecTBo
MAIlIMHHOTO BPEMEHH ISl KaXA0T0 U3 CTAHKOB OIPaHUYEHO.
ITycts cl, ¢2,c3 — mpuObUIb OT peau3auy eJUHUIIbI
COOTBETCTBYIOIIETO BH1a MPOAYKIIMU. TpedyeTrcs onpeaenuTh,
KaKo€ KOJMYECTBO KaXKJI0TO BUAA MPOIYKIIMH HEOOXOAUMO
MIPOU3BOIUTH B TEUCHHUE 33JJaHHOTO HHTEPBaIa BPEMEHH,
YTOOBI MOTYYUTh MAKCUMAIBHYIO TPUOBLIB.

a. JInHelHoe MporpaMMHUpOBaHUE

b. HenmuueitHOE MporpaMMUpOBaHUe

c. KBanpaTtuunoe nporpamMmmupoBaHue

d. luckpeTHoe mporpaMMHpOBaHUE

e. Jlunamudeckoe nporpaMMUpPOBaHNE

2. 3agauM IPUHSTHS PEIIEHUs, T/1€ KPUTEpU ONTUMAIbHOCTH
Y OTPAaHUYEHUS HE 3aBUCAT OT BPEMEHH, Ha3bIBAIOT:

a. /IlmHaMu4eckue

b. Cratnueckue

c¢. Urposeie

d. Heomipenenénnnie

2.KakoMy MeTOy MaTeMaTU4eCKOro mporpaMMHUpPOBaHUS
COOTBETCTBYET nocTtaHoBKa 3agaun: Haiitu F(x) = max (cTx)
npu ycnoBuu AX <B; X>0, X=(x1,...,xn) D, rne D -
HEKOTOpOE MHOXeCTBO R(n), KoTopoe sBiseTcs] KOHEYHBIM
WJIU CYETHBIM

a. JInHelHOe MporpaMMHpOBaHUE

b. HenuneitHoe mporpaMMupoBaHue

c. KBanpaTtuunoe nporpamMmmupoBaHue

d. luckpeTHoe mporpaMMHUpOBaHUE

e. JluHamuueckoe nporpaMMUpPOBaHUE

3. Cuctema XapaKkTepu3yeTcsl HaTuuueM

a. KoMnoHeHTOB ¥ cBs3el MEXIy HUMA

b. KoMnoHeHTOB, CBsI3€il MeXly HUMH U eI
(YHKIIMOHUPOBAHUS

c. KomnoneHToB, mapamMeTpoB KOMIIOHEHTOB, CBSI3EH,
CTPYKTYpBI, L1esId (YHKLIMOHUPOBAHUS, 3aKOHOB, IPAaBUII U
orepauuii GyHKIMOHUPOBAHHUS

4.Kakyro Mozies1b MOYKHO HCIOJIB30BATh JIJIsl PELICHNUS 3a/1a4H B
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clieyrolel MOCTaHOBKE: HAMTH 3HAYCHUS TIEPEMEHHBIX
x1,...,xn , TOCTaBJISIIOIIAE ONITUMYM 3aJIaHHOM JIMHEHHON
(hOpMBI TP BHIMIOTHEHUN CUCTEMbBI OTPAHUYCHUH,
MPEACTABIISIONTNX TAKXKE JIMHEHHBIC (DOPMBI

a. CUMILIEKC-METOT

b. MeTox BeTBe# 1 rpaHuIl

C. Meron MuoxuTenen Jlarpanxa

5. Kakoe u3 cienyromux yTBepKIaeHUH 0 (OPMYITHPOBKE
JIBOMCTBEHHBIX 3a/1a4 SIBJISIETCS HEBEPHBIM?
a. Ecniu npsimast 3aada siBnsieTcs 3aaueil MakCUMU3AalnU, TO
JIBOWCTBEHHA 3ajada OyeT 3a1aueil MUHUMU3AIH U
Hao00poT;
b. 3Haku HEpaBEHCTB B OIPaHUYEHHUSX JABOWCTBEHHOM 3a1auu
W3MEHSIOTCS] Ha 0OpaTHBIE;
c. /IBolicTBeHHas 3aj1a4a K JBOMCTBEHHOH SBIIAETCA NPSMOM;
d. Ecnu mpsimast 3a1aua UMeeT pelleHue, TO IBOHCTBEHHAs
3a/1a4a MOXKET U HE UMETh PEILICHUS.

3adanusa na pewienus 3a0ay u3 ooanacmu

MoO0enuposanus.

ITaketamu MPUKJIAAHBIX ITPOTpaMM IJIs BBIIIOJIHCHUA
HWHXXCHCPHBIX U HAYYHBIX PACUCTOB, OPUCHTUPOBAHHBIX
Ha paboty ¢ maccuBamu JaHHbIX — MATLAB u
Mathcad.

Hasrpixkamu PEIICHUA MMPOCTHIX MPUKIIAJHBIX 3ada4d
CpeaAcTBaMu MaTEMATUICCKOI0O U UMUTALIMOHHOI'O
MOJCIIMPOBAHUA. HaBrsikamu MPOBEACHUA KOMIIBFOTCPHOT'O
OKCIICPUMCHTA.

1. IlpuHumasi, 4YTO  IJIOTHOCTH  MOPCKOH  BObBI
yBeJIMYHMBaeTCA ¢ TIyomHoW h , kM mo crnemyromeit

3aBUCUMOCTH:
_,0,004h 3

y=¢ , Kr/M”. OTpeiesuTh T HaXOAUTCS EHTP

TSYKECTH.

2. W3BectHa TabnmyHast 3aBUCUMOCTb TETIONPOBOTHOCTH
BO3/1yXa OT TeMIlepaTypsbl OT 275 10 500° K 1 naBieHus
or 0,1 mo 35 MIla. Paccuurtath ko03(hduLKEHT
TEIUIONPOBOAHOCTH ISl JIOOOW TemmepaTypel U
JaBJICHUS B YKa3aHHBIX JMama3oHaX HCIOJb3Ys
JUHENHYIO MHTEPHOJISALINIO byHKIIUU JBYX
MEPEMEHHBIX.

[IpoBecTn YMCIEHHBIN SKCIEPUMEHT, AaHAJIN3 U HAa €r0 OCHOBE,

OLICHUTh 3HAYUMOCTh U IPAKTUYECKYIO IIPUTOJHOCTD
IIOJIyYEHHBIX PE3YJIbTATOB.




Kon
HHAUKATOpPa

Nunuxarop
JOCTHDKEHUS
KOMIIETEHITNH

OueHouHble CpeCTBA

1. KounmuecTBo cBeTa, MOTJIOMIAEMOr0 MPU MTPOXOXKICHUN
yepes CI0W BOJbI, MPOMOPIMOHATIBHO TOJIIMHE CI0s U
KOJIMYECTBY CBETA, MaJIAI0IIETO Ha IIOBEPXHOCTH CIIOSI.
[Ipu npoxoxaeHuun yepes3 ciou TONIMHON 3 M
TMIOTJIONIAETCS OJIOBMHA IEPBOHAYAIILHOTO
KoJnuecTBa cBeTa. Kakas yacTh nepBoHa4albHOTO
KOJIMYECTBA CBETA JOUIET 10 3aJaHHON TIyOuHbI Z=30
M? Tloctpouts rpaduk 3aBUCHMOCTH CBETOBOM
WHTEHCUBHOCTH OT Z.

2. CamoneT ABMXKETCS 10 MPSMOK ¢ IOCTOSTHHOU
cKopocThio v, . Ero mpecnenyer apyroii camoseT ¢

IIOCTOSIHHOM CKOPOCTBIO V,, B HAYAJIbHBIA MOMEHT

HaxOJISIIIUNICS HA PACCTOSTHUU & OT MEPBOTO 1O
NEPIEHIUKYISIPY K €r0 BEKTOPa CKOPOCTH.
[Ipecnenyrommii caMoET NOCTOSTHHO JEPKUT KypC Ha
npecinenyemoro. Haiitu ypaBHeHUE JTMHUY IBUKEHUS
MIPECIIEAYIOLIEr0 CaMOoJIeTa.

3. Tloctpouts cucremy nuddepeHuanbHbIX ypaBHEHUN
OMHCHIBAIONTUX U3MEHEHUE YUCICHHOCTH MO
BOJIKOB, JIUC U 3aH1IEB, UCIIBITHIBAIOLIUX
BHYTPHUBHUIOBYIO U MEKBHUIOBYIO OOPHOY 3a peCypCHhl.
Haiitu ynciaeHnyoo 3aBUCUMOCTh U3MEHEHUS
KOJIMYECTBA BOJIKOB, KOJIMYECTBA JIUC U KOJIMYECTBA
3ai1IeB CO BPEMEHEM, PEILUB MMOTYYEHHYIO CUCTEMY
MetosioM Pynre — Kyttsl 4 nopsaka. I[locrpouts
rpaduk 3aBUCUMOCTH KOJIMYECTBA BOJIKOB, KOJTMYECTBA
JIUC ¥ KOJIMUECTBA 3ai1eB OT BpeMEHU U Tpadux
(ha30Boil TpaEKTOPUHU JAHHON TUHAMUYECKOU CHCTEMBI
(B mpoctpanctse). [Ipu BbIBOjIE ypaBHEHUN
MaTeMaTUYeCKOU MOJENIH YUYECTh:

4. Tlpu oTCYTCTBUU BHYTPHUBHOBOH U MEXBHI0BOM
KOHKYPEHIIUH YUCICHHOCTh U30JIUPOBAHHOMN
MONYJIALMY 3al1IEB BO3PACTAET, a U30JIMPOBAHHBIX
TTOMYJISAIIMA BOJIKOB | JIUC yObIBaeT. CKOpOCTh
W3MEHEHUS MPONOPIUOHATIbHA YACIEHHOCTH
TOMYJISAIMH B TEKYIIIUA MOMEHT BPEMEHH
(k03 PuIHEHTHI MPOTOPIHMOHATHHOCTH JIJIS 3aHIIeB,
BOJIKOB U JUC NpuHTh paBHbiMu 0,3, 0,04 u
0,01 coOoTBETCTBEHHO);

5. Tlpu B3auMOEHCTBHH 3aiIIEB C BOJIKAMH YHCICHHOCTh
3aii1eB yOBIBAET, a YUCICHHOCTh BOJIKOB BO3PACTaeT CO
CKOPOCTbBIO TPOMOPIIMOHATILHON KOJIUYECTBY BCTPEY
3ai1eB ¢ BOJIKaMU (TIPUHSTH 32 POU3BEICHNE
YUCJIEHHOCTEN 3allI€B U BOJIKOB B TEKYILIM MOMEHT
BpeMeHH, KOA(DPHUITMEHTHI MPOMOPIIMOHATLHOCTH JIJIS
3al1IeB ¥ BOJIKOB PUHATH paBHbIME 0,04);

TecTbl IO AUCUUTUIMHE:

Kakoe BbICKa3bpIBaHHE HAMO0JIEE TOYHO OMPCACIIACT IIOHATHC




K Nunuxarop
on
JOCTHDKEHUS OneHouHbI€ CpeACTBA
WHJIUKaTopa
KOMIIETEHITNH

«MOJEIbY:
1)TouHas KON OpUTHHANA;

2)opuruHai B MUHUATIOPE;

3)o6pa3 opuruHana ¢ HauboJee MPUCYIIIMMH CBOMCTBAMHU;
4) HaYaNBHBIN 3aMbIceN Oyaymero oobexra’?
2.KomrmbroTepHoe

MO/JICIIUPOBAaHUE

3TO:

1 )mporiecc moCTpOeHuUs: MOJIEH KOMITbIOTEPHBIMU
CpeICTBaMU;

2) mpoliecc uccleA0BaHUs 00bEKTa C TOMOIIbIO
KOMITBIOTEPHON MOJIENH;

3) mocTpoeHre MOJIENH Ha IKpaHe KOMIIbIOTEpa;

4) pelieHne KOHKPETHOH 3a/1a4y C IOMOIIBIO KOMIIBIOTEpA.
3. BepOanbHoil MOJIETIBIO SIBIISICTCS:

1) Mozxenb aBTOMOOWIIS;

2) cOOpHHUK TPABHJI TOPOXKHOTO JABHIKCHUS;

3) dbopMyIa 3aKkOHAa BCEMUPHOTO TATOTEHUS;

4) HOMEHKJIaTypa CIUCKOB TOBAPOB Ha CKJIAJIE.

4. MaTeMaTHuecKOi MOJIENbIO SIBISIETCS:

1) Mozenh aBTOMOOWIIS;

2) cOOpHHK TIPaBUII JIOPOKHOTO JBUIKEHNS,

3) bopmyina 3aKkoHa BCEMUPHOTO TATOTEHUS,

4) HOMEHKJIaTypa CITUCKa TOBAPOB HA CKIIAJIE.

0) Ilopsnok mpoBedeHHs] NPOMEKYTOYHOUH AaTTeCTAlMHM, TMOKAa3aTeJM MW KPUTEPUH
OlleHUBAHUSI:

[IpomexxyTounass arrectanss 1O JaucHUIUIMHE «KOMIIBIOTEpHOE MOAECIUPOBAHUE)
BKITIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIOIINE OIICHUTHh YPOBEHb YCBOCHUS 00YUAIOITUMUCS
3HaHWH, W TPAKTHYECKHE 3a/laHUs], BBIABISIONIAE CTETNEHb CHOPMUPOBAHHOCTH YMEHHH U
BJIQJICHUHN, TIPOBOUTCS B hOpMe IK3aMEHa.

DK3aMeH 10 JTaHHOW TUCIUIIIMHE TMPOBOJUTCA B YCTHOH (hopMe MO IK3aMEHAIIMOHHBIM
Omsieram, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUYECKHUX BOIMPOCAa U OJHO MPAKTHUECKOE
3aJIaHue.

IMoka3aTeu ¥ KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6aimioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHITMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWe
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHAET NPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpYyeT
3HAHUSMM, YMEHUSIMHU, IPUMEHSIET UX B CUTYallUsX TOBBILIEHHON CII0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — o0yJaromuiicss T1eMOHCTPUPYET CPEAHHIA YPOBEHBb
Cc(OPMHUPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHMsS OCBOCHBI, HO JOIYCKAIOTCS




HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IPHU aHAJIMTUYCCKUX OIICpalusix, ICPCHOCC
3HAaHWI U YMEHHUI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydJaromuiics JIEeMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMH: B XOJE KOHTPOJBHBIX MEPOIPHITUN
JIOTTYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWUH, YMEHUH, HABBIKOB,
00yYaromuiCsl WUCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHCHHS IPH OINEPUPOBAHUHM 3HAHUAMHU U
YMCHUAMHU IIPU UX TEPCHOCC HA HOBBIC CUTYALIUH.

— Ha OIICHKY «HEeY/T0BJIETBOPUTEIbHO» (2 Oaiuia) — 00y4aroIuiics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuaia, JOIMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MI0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

— Ha OLICHKY «HeY/AOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUs HH(POpPMAIMK, HE MOXKET I0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA IIPOCTHIX 3a1ad.



