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Paouyast nporpamma cocrapnena Ha ocHoBe ®I'OC BO - GakamaBpuaT 10 HAmpaBIEHHIO
noarorosku 09.03.01 Mudopmaruka M BbMHCIHTENbHAs TexHHKA (pukas MunOGpHAyKH
Poccun ot 19.09.2017 r. Ne 929)

PaGoyast mporpamma paccMoTpeHa H ojo0peHa Ha 3acefaHuu Kadeapbl BBraucIuTENbHOI

TEXHUKH U IPOrpaMMHUPOBAHHSI
08.02.2023, mporoxon Ne 5 6%

3as. kadenpoii ', 0.C. Jlorynosa
PaGouas nporpamma oo6peHa MeTouYeCcKol KoMUCCHEH I/IBHAC

10.02.2023 r. mpotoxos Ne 7 e \ é}% %

IIpencenarens B.P. Xpamiun
PaGouasi mporpamma cocrasiena: : %
JouenT kadenpsr BTull, kau. TexH. Hayk 5 ,} , A.H. Kanuraen
Penensenr:

nupektop HAU «IIpomGe3onacHOCTbY, KaH[. TEXH. HAyK M.IO. Hapkesuu



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)

[enssMu ocBoeHUs AMCUUIUIMHBL (MOIyIs1) «KOMIBIOTEpPHOE MOJICIMPOBAHUEY SABISETCA
U3y4eHHE MPUHIUIIOB MOCTPOCHHUS MOJIENIEeH 10 (OPMATH3AIMK U aJTOPUTMHU3AIMU 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, BUIOB MaTEMaTHUECKHX
MOJEJIEeH, MaTreMaTH4YEeCKMX METONOB MOJEIMPOBAHUS; IUIAHMUPOBAHME HMMHTALMOHHBIX
JKCIIEPUMEHTOB C MOJCIIAMU;

2) U3y4eHHE METOOB IIOCTPOCHUSI MOJISIICH U IPOBEPKHU UX aIeKBATHOCTH;

3) peanu3aluo aIrOPUTMOB IO TOCTPOCHHUIO CTATUCTHYECKUX MOJIENICH Ha OCHOBaHHU
JKCIIEPUMEHTAIIBHBIX JaHHBIX;

4) npuUMEHEHHE MOJENeH M METOJOB JUIsl aHalu3a, pacyeToB, ONTUMH3ALUH
JETCPMUHUPOBAHHBIX U CIIy4allHBIX SIBJICHUH U IIPOLIECCOB.

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

JucnuiuimHa «KoMIbloTepHOE MOJEIMPOBAHME» BXOAUT B YacTh y4eOHOTO IIIaHa
dopMEpyeMyr0 ydaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI TUCITUTUTUH/ IPAKTUK:

KomnbroTepHble TEXHOJIOIMH B iU3aiiHe

DKOHOMUKA pa3padOTKU MPOrPAMMHOTO 00eCTIeUeHHSI

ITporpammuoe obecnieuenne Front-End B Web paspabotke

OcHoBbl M (poBOro qU3aiiHa

OcHoBbl pazpabotku Web-npunosxennit

HNudorpaduka

OCHOBBI JIOTHYECKOTO BBIBOJIa MHPOPMALIUT

3HaHus (YMEHUs, BJaJIeHUs), MOTYYeHHbIE IPU U3YyYEHUHU JAaHHON AUCLUUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

OyHKITMOHAIBHBIE S3BIKH TIPOTPAMMHUPOBAHHSI

VYupasnenue konteHTOM st Web-npunoxenuit

CucteMmsl yrpaBlieHUs 3HAHUSIMU

YenoBeKko-MalIMHHOE B3aUMO/ICHCTBHE

Anroput™bl 00pabOTKH OOJIBIINX JAHHBIX

OOBEKTHO-OPHEHTUPOBAHHOE TPOrPaMMHUPOBAHUE

OCHOBBI BUPTYaTbHOH PEaTbHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynpraTe ocBoeHHsA AMCHUIIIMHBL (Moayns) «KoMIbrOTEpHOE MOAEIMPOBAHUE
o0ydJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIECTECHITUSIMH:

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

[TIK-5 Cnioco6HOCTh K (hopmManm3aliui U aarOPUTMHU3AINHI TTOCTABJICHHBIX 3aJ1a4, K HAMMCAHUIO
MpPOrpaMMHOTO KOJa C MCHOJb30BAaHUEM SI3BIKOB MPOrPAMMHPOBAHUS, OIPEACICHUS U
MaHUITYJIUPOBAHUSI JAHHBIMH H  O(QOPMJIEHHIO TPOTPAMMHOTO KOJla B COOTBETCTBUH
VCTaHOBJICHHBIMU TPEOOBAHUSIMU

[IK-5.1 OrneHnBaeT Ka4eCTBO MAaTEMAaTUYECKOW MOJIENH TpH popMalnu3aiuy 3a1a49u
MpeIMETHOM 001acTH




[1K-5.2 OrneHnuBaeT KayecTBO pPa3pabOTaHHBIX AJITOPUTMOB ISl TOCIEIYIOIIETO
KOJIMPOBAHUS

I1K-5.3 OneHuBaeT BBIOOP MPOTPAMMHBIX CPEACTB JUISI TPOTPAaMMHUPOBAHUS U
MaHUIyJUPOBAaHUS  JaHHBIMA B COOTBETCTBHM  YCTaHOBJICHHBIMHU
TpeOOBaAHUSIMHU

[IK-8 OOGmamaer crmoCOOHOCTHIO K HACTPONKE M KOHTPOIIO pPabOThI CETEBBIX 3JIECMECHTOB
WHPOKOMMYHUKAITMOHHOW CHUCTEMBI, YIPaBICHHIO O€30IaCHOCTBIO CETEBBIX YCTPOHCTB W
POrPaMMHOTO O0ECIICUeHUs, JUArHOCTUKE OTKAa30B M OINHOOK CETEeBBIX YCTPOMCTB M
POTPAMMHOTO O0ECIICYCHHUSI, KOHTPOJIO MPOM3BOIUTEIBLHOCTH CETEBOH HH(PPACTPYKTYPHI
UHPOKOMMYHUKAIIMOHHONW CHCTEMBI, MPOBEACHUIO pErJaMEHTHBIX pabdOT Ha CETEeBBIX
YCTPOMCTBAX W MPOrPAaMMHOM O0ECIeYeHUH WH(POKOMMYHUKAIIMOHHOW CHUCTEMBI ISt
obecrieueHust paboThI MPUIOKEHUN

[1K-8.1 OmnpenensieT Ka4ecTBO HACTPONUKU M KOHTPOJI pabOThI CETEBBIX AJIEMEHTOB
MH()OKOMMYHUKAIIMOHHOW CUCTEMBbI

[1K-8.2 OrneHrBaeT KavyecTBO YIpaBlIeHUs 0€30MacCHOCTBIO CETEBBIX YCTPOWCTB H
IPOrPaMMHOT0 O0ECHEeUYeHHUs, AMAarHOCTUKH OTKa30B M OMIMOOK CETEBBIX
YCTPOMCTB

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




4. CTpyKTypa, 00bEM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padorta — 106 akaj. gyacos:
—aynuropHas — 102 akaj. 9acos;
— BHEAyJIUTOpPHAs — 4 aKaJ1. 4acoB,;
— caMOCTOsITeNIbHAS paboTa — 2,3 aKajl. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
o | xonraxrias paGora E £ dopMa TeKyILero
=
5 B aKaj. Jacax 3} Bunx KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = . P Kon
S 3 ©| caMOCTOATENbHOH | yCIIeBaeMOCTH U
JIHACLUATIIINHEL 5 = . | xommerenuu
O g £ paboThI TIPOMEKYTOYHOM
nab. | mpakr. | 3§
Jlek. = aTTecTaluu
3aH. 3aH. | &
1. Teopus Mozenen u
MO/JICITUPOBAHUS, OCOOCHHOCTH
MaTeMaTHYeCKUX u
HH(POPMAITOHHBIX MOJIENEM.
TIpumepnt JIOTUCTUYECKHUX,
CTOXAaCTHYECKHX i
MMHTAIAOHHEIX MOJIEIIEH.
1. ITouck
JIOTIOTHUATEILHOM
HH-()OPMAIH IO
33, q;HiOﬁHTCMC TK-5.1,
A : TK-5.2,
1.1 Pa3Buthe TOHATHUSA 2. K-5.3
MOJIEIIH. Crioco0b1 4 CamocrosrensHoe | YCTHBIN orpoc K 8. 1’
BOIIIOILIEHNS MOJIENEN. H3yuYeHHEe yueOHOU K 8. 2’
JIUTEPATYPBI. .
TIK-8.3
3. Pabora ¢
INEKTPOHHBIMHU
OMOIMOTEKAMU.
1. Pabora ¢
TIK-5.1,
1.2 CoorserctBue Mexay| 6 3JIEKTPOHHBIMHA K5 2
MOJICNIBI0 M OPUTHHAJIOM, OMOIMOTEKAMH. K 5'3’
CXOACTBO W  pas3jinyue. 6 16 2. YCTHBIN onpoc K 8.1’
TTonsitne aJIeKBaTHOCTHU CaMocCTOSTENbHOE K 8.2’
MOJICIIH. HU3y4YeHUE yueOHOM )
A yHeHne y TK-8.3
JIUTEPATYPHI.
1. Pabora ¢
1.3 OcobeHnocTH EKTDOHHLIMIL TIK-5.1,
MaTEMaTHYECKUX u p TIK-5.2,
OMOIMOTEKAMU.
MH()OPMAITOHHBIX . [IK-5.3,
N 4 2. VYerusiii onpoc
MOJIEIIEH. x T1K-8.1,
CamocTosaTensHoe
BO3MOYKHOCTH 74 JBVHCHIE VICGHO TIK-8.2,
OTpaHUYCHHUS. i y T1K-8.3
JIUTEPATYPHI.




1. Pabora ¢

1.4 DTarsl S TCKTDOHHEIMIL TIK-5.1,
MaTEMAaTHYECKOIO P TIK-5.2,
OMOJIMOTEKAMU.
MOJIETTUPOBaHMUS. o TIK-5.3,
6 2. YcTHBIN orpoc
Onepanuu HaJl TIK-8.1,
CaMocTosATeIbHOE
MaTeMaTHYECKUMU MBVHCHNE VICOHOG TIK-8.2,
MOJEISIMH. i i TIK-8.3
JIUTEPATYPBI.
1. ITogroroBska k
BBITTOJTHEHHIO
i.S ICTapI/IMepLI MojeneH s Zﬂpngei IK-5.1,
Tg)l(/IHOJI:II(I)/IIiII/I‘IeCKI/IX ,Z[OHOJ:IHI/ITIZJ'II:)HOI‘/‘I TIK-5.2,
MPOIIECCOB. OreHka 4 8/81 UHPOPMALIUH T10 Komnoxsiym mo TIK-5.3,
N " 1.p.Ne2. TIK-8.1,
MPUTOJIHOCTH  CO3/IaHHOU 3aJJaHHOU TEME. K-8.2
MOJENIN, €€ aganTalis | 3. HK-SI 3’
OLICHKA YCTOHYMBOCTH. CamMocTosATeIbHOE '
H3yueHHe yueOHOU
JIUTEPATYPBI.
. 1. ITogroroBka k
1.6 TIpumepsr Mojeneit s TIK-5.1,
BBIIIOJTHEHHIO
OIMMCAaHUsA OHMOJIOrHYECKUX TIK-5.2,
1.p.Ne3.
MPOIIECCOB. Onenka KosnokBuyM 1o TIK-5.3,
N 2 16 2.
MIPUTOJHOCTH  CO3/IaHHOM 1.p.Ne3 TK-8.1,
CaMOCTOSTENbHOE
MOJENN, €€ aganTalis | o TIK-8.2,
. u3ydeHue yueOHoi
OIIEHKa YCTOWYMBOCTH. TIK-8.3
JUTEPATYPHI.
17 Asamas 1. Moxrotoska i TIK-5.1,
. BBIIIOJIHEHHIO
MOJIETNPYEMON  CUCTEMBI. TIK-5.2,
1.p.Nel.
MNudpopmannoHHbie KosnokBuyM 1o TIK-5.3,
2 8 2,3 2.
MOACIU JUIS  OIHCAHHS 1.p.Nel TIK-8.1,
CaMocCTosATEIbHOE
SKOHOMHUYECKUX svaerHe VaeOHoil TIK-8.2,
MPOIIECCOB. i yi TIK-8.3
JUTEPATyPhI
Moo
1.8 [Mocrpoenue, TIK-5.2,
1.p.Ned.
0COOEHHOCTH MPUMCHEHHS Kommoksuym mo TIK-5.3,
2 6 2.
i1 COCTaBJIEHUS 1.p.Ned. TIK-8.1,
. CaMocCTosTENbHOS
JIOTHCTHYECKHX, MOJIEIIEH. . TIK-8.2,
H3yuYeHHEe yueOHOU
TIK-8.3
JIUTEPATYPBI.
oo MK-5.1,
1.9 TIpumepbt TIK-5.2,
T1.p.Ne5.
JIOTUCTUYECKUX, Komnoksuym no TIK-5.3,
4 14 2.
CTOXACTHYECKUX u 1.p.Ne5. TIK-8.1,
. CaMocTosTeNbHOS
WMUTALMOHHBIX MOJICICH. o TIK-8.2,
H3yuYeHHEe yueOHOU
TIK-8.3
JIUTEPATYyPBHI.
Wroro no pazaeny 34 | 68/8U 2,3
Hroro 3a cemectp 34 | 68/81 2,3 9K3aMeH
Hroro no aucrumianne 34 | 68/8U 2,3 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunonHsle 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa30BaTeNIbHOTO IIpOLECCa W IPEANOJAraloulyl0 MpsMYyI0 TPAHCIALMIO 3HAHUM OT
MIPEno1aBaTesis K CTyAEHTY.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmanvonHas Jekuuss —  [OCIENOBATEIbHOE H3JIOKEHHWE MaTrepuaisa B
JUCHUTUTMHAPHON 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 3aHATHUI C UCIIOIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUYEHHUS:

[IpakTuyeckoe 3aHsATHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3ajaud, 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» — 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 ~ OOpa3oBaTeiIbHblE  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. Kamrraea, C. B. Marematuueckoe MojenupoBanue . yuebnoe mocoodme / C. B.
KamraeBa. — Ilepmp : [II'ATY, 2020. — 112 c. — ISBN 978-5-94279-487-3. — Tekcr :
anekTpoHHbi /[ JlaHb . JJeKTpOHHO-OMOJmoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/156708 (nata obpamienus: 25.04.2023).

2. MonenupoBanue cucteM: [Toaxomapr 1 MeTobl: yueOHOe mocobue / B.H.



Bonkoga, I'.B. 'openosa, B.H. Koznos u ap. ; MunuctepcTBo 00pazoBanust u Hayku Poccuiickoit
®denepannn, Cankt-IlerepOyprckuii rocyapcTBEHHBIN MOTUTEXHUYECKUH yHUBEpcHuTeT. - CII0 :
WznatenbcrBo [lonurexuudeckoro yauepcuteta, 2013. - 568 c. [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=362986.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Sluukos, .M. BBenenue B MaremaTH4eckoe MoieirpoBanue: yued. mocodue [Tekcr].
/.M. SluuxoB. Marautoropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. [.1. Hocosa, 2012.
84 c.

2. Sluukos M.M., Bapenxuii M.B. Matlab mis ctyaeHTOB HHKEHEPHBIX CHENHUATbHOCTEM.
OcHoBbL.: YuebHoe mnocobue. M3a-Bo Marnurtoropck. roc. texH. yH-ta um [.M. Hocosa,
MarnuToropck, 2017. 135 c.

3. SluukoB U.M., 3apeukuit M.B. Matlab ans cTyneHToB HH)KEHEPHBIX CHICHUAIBLHOCTEH.
I'paduka. Marepniomsiusa. Henunelinbie ypaBHeHUs: YueOHOe mocodue. M3a-Bo MarHuToropcek.
roc. TexH. yH-Ta uM [.1. HocoBa, MarauTtoropck, 2018. 156 c.

B) MeToanyeckue yKazaHus:

1. SluukoB WN.M. KommploTepHOE MOAEIMPOBAHHE: METOAWYECKUE YyKa3aHUS IS
caMocCTosTeNIbHOW paboThl cTyaenToB crenuansHoctd 230105, nanpaBnenus 230100 Becex dopm
oOyudenus. Marauroropck: M3a-Bo Marauroropcek. rocy. Texs. yu-ta, 2012. 20 c.

2. SlunkoB WM., Unpuaa E.A. KommpoTepHOE MOIENIMPOBAHUE @ METOJUYECKUE
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1. Jlexunonnass aynuropus MynbTUMEIUNHbBIE CpPEACTBA XPAHEHHUA, IEpeAadud 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 Ul CAMOCTOSITENIbHON pab0Thl: 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 caMOCTOATENbHON paboThl  O0yYaroIUXcs, OCHAIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYEHHs K ceTu «/HTepHeT» M Hanuuuem
JIOCTyIla B 3JIEKTPOHHYI0 HH(GOpPMallMOHHO-00pa3oBaTelbHyIO cpely opraHuzanuu. Kiaccs
YUT u ACY.

6. Ilomemenust a1 XpaHeHUs U NPO(UIAKTUYECKOrO OOCIyXKHUBaHUA Yy4eOHOTro
obopynoBanus. LleHTp nHDOPMAITMOHHBIX TEXHOJIOTHIA — ayi. 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 IIOArOTOBKAa K KOJUIOKBHUYMY IIPOHUCXOJUT B IIPOLECCE IMOATOTOBKH

OTBCTOB Ha TCOPECTUICCKUC BOIIPOCHI 11O Ka)I(ILOfI TEMC IIPU U3YUCHUH 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/IeIH B3aUMOJICHCTBHSI B CUCTEME pecypC-OTPeOUTEb.
DKOJI0ro-3KOHOMHUYECKask MOJEIIb C YY€TOM AEMOTpapUUECKUX IPOLECCOB.
Mogens crapeHns IpOU3BOCTBEHHBIX MOIIHOCTEH.

[IpuHIuMIIBL, JIeXkKaIMe B OCHOBE MOJEIHN B3auMoencTeus Jlanyecrepa.

Konnoxeuym Ne 2. [Ipumepol mooeneii 015t onucanusi mexHoao2uieckux npoyeccos. Qucnenmnwii
9KCNepuMeHm.

1.

oW

Omnpenenure, ¢ KAKMM YIJIOM CEKTOp TpeOyeTcs BbIpe3aTh U3 KPYIJIOTo JIUCTA

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

UmcnaeHHbIe METOABI TSI alllIPOKCUMAIINN, HHTEPIIOJSIIUH U SKCTPATIOISIINAN (PYHKIUH.
YucneHHOE HHTETPUPOBAHUE.

Yucnennsie metoasl pemenus OY: cxema Oitnepa.

Uucnennsle MeTo bl cucteM pemenust OJY: 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 npumereHust U CoOCmasieHust 102UCmu4ecKux
Mooerell.

1.

abswn

IIpuMeHeHne TMHEHHOTO TPOrPAMMHUPOBAHKS B MATEMAaTHYECKUX MOJAEIISAX
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 oocmyxkuBanus. [TorsiTre MapKoBCKOTO clydaifHOTO mpoiiecca.

Konnoksuym Ne 5. Cmoxacmuueckue u umumayuoHHvle MOOeU.
1. Omnpenenenue miomanan Gurypsl Mmerogom Monre-Kapio
2. Hamummre nporpamMmy, reHEPUPYIOIIYIO CIIYYaifHOE YHCIIO TI0 3aKOHY
HOPMAJIBHOTO paclpeeeHs IOTHOCTH BEPOSTHOCTH.
3. Metonom MonTte-Kapio onpezaenure miomanb, 3aKI0YEHHYI0 MEXTY
rpa¢ukoM (PYHKIIMH U OKPYKHOCTBIO C IIEHTPOM B ToUKe (3; 3) 1 paguycom
R=3.
4. VImMuTanMoOHHOE pellieHue 3a1a4 MUHUMHU3AUH 3aTpar.
HIMuTaIimoHHOE MOACITMPOBAHNE TIPOU3BOJICTBEHHBIX IPOIIECCOB

o



IIpunoxenne 2

OIIeHO‘leIe Cpeacrea AJsl MPOBEACHUSA HpOMe)l(yTO‘IHOﬁ aTrecranmumn

a) [lnanupyembie pe3ybTAThl 00yUeHUs

Konx nnaukaropa

Nuaukarop qocTHXREHUS
KOMIIETEHITNH

OueHouHble CpeCcTBa

OIIK-1: Cnioco0eH NpUMEeHSITh eCTeCTBEHHOHAYYHbIE U 001IleMHKeHEPHbIE 3HAHN S, METO/Ibl MATEMATHYECKOT0 aHAJIN3a 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 meopemuuecKux 60npoCco8 K IK3amMeHy.

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€ O0BEKT ABIATHCSA AMHAMUUYECKON M CTATHUYECKON MOJIENbIO?

AOcTpaKkTHBIE MOJICIIH, UX CBOMCTBA U 0coOeHHOCTH. [IpuBenruTEe 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 mMarepuanbHbIX Mozeneid. CBsa3b ¢ abcTpakTHbIMU MojensMu. [loHsTue
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 CXOJCTBA MEX1Y MOJIEIbIO U JEHCTBUTENBHOCTHIO. [IprMeps! yCII0BHO MCTUHHBIX
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 NpPHUMEPBHl MOJAEIUPOBAaHUSA C LEibl0 uccienoBaHus. Kak B aTux
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 OPUTHHAI, & KAKHE HET?

B OosbIIMHCTBE TEXHOJOIMUECKHUX pPacueTOB CBOMCTB Ta30B Mbl HCXOJIUM H3 MOJENH
UealbHOTO Tra3a, 3Has, YTO peajbHbIe Ta3bl MOXHO OINUcCaTh 0o0jee COBEPIICHHBIMU
MOJICIISIMH, HAIIPUMEP MOJIENh pealibHOTO raza Bau - nep — Baanbca. O0bsIcHUTE TOUEMy, U B
KaKHX CIy4asx 3TOro JenaTh OyJaeT Helb3s?

[ToueMy HEKOTOPBIX JIOJIEH MBI Ha3blBacM NMparmMaTukammu’? PaccMOTpeTh MOBEAEHHE ATUX
JIOJIEH ¢ TOUKH 3pEHUsI TEOPUH MOJEIUPOBAHHUS.

Kakasg u3 maremarnyeckux Mojeseidl MaTepHaabHOro oObekra OynaeT cojepxarb OoJblie
napaMeTpoB: rpydasi MoJeIb OYEHb CJOKHOTO OObEKTa MM OYEHb TOYHAS MOJENb
CPaBHUTENBHO MPOCTOT0 0OBEKTA U MoUeMy?

OObIYHBIE ACTPOHOMUYECKHE SBJICHUSI MOT'YT OBITh ITpEJICKa3aHbl 3apaHee (3a MHOTO JIET JI0 UX




Konx nnaukaropa

Nupukarop qocTuxReEHUs
KOMIIETEHITNH

OueHouHble CpeCTBa

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.

Otarnbl MaTeEMaTU4YECKOr0 MOJAEIUpoBaHusa. PaccMoTpeTs npuMep ¢ pean3alnyeil OCHOBHbBIX
JTaIoB.

OcHoOBHBIE OIlepaly HaJl MAaTEMAaTUYECKUMU MOJIEIISIMH.

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

B 4ueM nposBisAOTCS TPYIHOCTH MOJEIMPOBAHMS CIIOKHBIX cucTeM? BpemeHHast acummeTpust.
ITouemy oTiIMUaETCSI MOAEIB U IEUCTBUTEIBHOCTD. B ueM OCHOBHBIE pa3innuuns?

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

OcCHOBHBIE CXOJICTBA MEX/1y MOJIENbIO U JEHCTBUTENBHOCTHIO. [IprMephl yCI0BHO UCTHHHBIX
MOJICIIEH.

Jnnamuka monenei. X poxxneHnune, pa3BUTHe U cMepThb. II0SCHUTE OT 4ero 3To 3aBUCHT.
OO6cynuTh pa3inuuus B MOJENH, CBSI3aHHOM C JIOIIAAbIO C MO3MLUHU KPECThSIHUHA, JKOKes,
KaBaJIepHuCTa, CKYJbIITOpa, KOHEBOJA, TOBapa. 3ajiaya 00CYXACHUS — WILTIOCTPALIUS LIEJIEBOTO
Xapaxkrepa MoJenei.

PaccmotpuTe Baie J110OMMOE CTUXOTBOPEHHE WM NECHIO KaK MOJEIb 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 ycrnoBHOe nmogo6ue Mojeneit onpeensercs CoryialieHueM, TO Y4eM OrpaHndeHa cBo0oia
BbIOOpA MojieNiel yCIoBHOTO noioous?

OKcTpaceHC, Jenas mHacchl pyKaMu, CHUMaeT Oojib Yy TMamueHTa M OOBSICHAA 3TO
B3aMMOJICHICTBHEM CBOEro M mnanueHTta Ouomons. OOCyauTe COOTHOIIEHUE aJIeKBaTHOCTH,
JIO’)KHOCTH U UICTUHHOCTH MOJIEIIH, NIPEAJIOKEHHOM IKCTPACEHCOM.

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
Hay4YMUJIMCh NOJIY4aTh Psijl APYTUX IMOJE3HBIX BELIECTB, KOTOPHIMH JIFOJIUA MOJB3YIOTCS 10 CUX
nop. [louemy 1pu JOKHOCTH MPEANOCHUTIOK UM YIAJIOCh TIOJYYUTh MOJIE3HBIE OTKPBITHSA?

39. @pannysckuit ecrectBoucnsitaTesib C.KapHo paccmarpuBan Mmpoiecchl, TPOUCXOISIINE B
MallIuHe, KaKk CKaThe, PaclIMPEeHUE U TEUCHUE «TEIUIOBOM >KUAKOCTHY. TerIoBbIe MPOIECCh
OH CBS3bIBAJI C THIPOMEXAHMUYECKMMU TEUEHHUSIMU C ydacTHeM Teruiopoja. Ilouemy on cmor
CO3/1aTh TEHHAJIBHYIO TEOPUIO TETIOBBIX MPOIIECCOB, KOTOPasi JISKUT B OCHOBE COBPEMEHHOM
TEPMOJIUHAMUKU?

Ilpumepnvle npakmuyeckue 3a0anus

1. Kakast MOJeJIb NCIIOJIB3YETCS ISl PELIEHUS CIEAYIOLIEH 3a1auu: 3aB0 IPOU3BOIUT TPU BUJA
MPOAYKINH, KaXIbIi U3 KOTOPBIX TpeOyeT 3aTpar BpeMeHH Ha 00pabOTKy Ha TOKapHOM,
(bpe3epHOM U CBEpIMILHOM cTaHKaX. KoJrmuecTBo MallIMHHOTO BPEMEHH JUIs KaXJ10T0 U3 CTAHKOB
orpanndeHo. [Tycts cl, ¢2,63 — mpuObLTH OT peann3aluy eIUHALB COOTBETCTBYIOIIETO BH/IA
npoaykiuu. Tpebyercs onpenenuTh, Kakoe KOJIMYeCTBO KaX/10T0 BUJIA MPOIYKIIUN HEOOXOIUMO
IIPOU3BOJIUTH B TEUEHHE 33/1aHHOTO UHTEPBala BpEMEHH, YTOOBI MTOJIyYUTh MAaKCHUMaIbHYIO
npUOBLIb.

a. JIu"eitHoe MporpaMMHUpOBaHNE

b. Henuueitnoe nporpammupoBanue

c. KBagpatuunoe 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. Heonipenenénnnie

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




Konx nnaukaropa

Nupukarop qocTuxReEHUs
KOMIIETEHITNH

OueHouHble CpeCTBa

MHOXecTBO R(n), KoTopoe ABnsieTcss KOHEUHBIM HIIM 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. KommnoHeHTOB, cBs3ei MEX Ty HUMH U 1eTTH (PYHKIIMOHUPOBAHHS

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

4.Kakyro MoJzie1b MOXKHO MCIIOJIB30BaTh AJIs PELEHUS 3a7a4i B CIIELYIOIIEH IOCTAaHOBKE: HAUTU
3HAYEHUS MEPEMEHHBIX X 1,...,Xn , JOCTaBJISIOIINE ONTUMYM 33JaHHOM JIMHEHHON (OopMBbI TpH
BBINTOJIHEHUH CUCTEMbI OTPaHUYEHUH, IPEJICTABIISIOLINX TAKXKE JIMHEHHbIE (POPMBI

a. CuMIuIekc-MeTo

b. Metox BeTBeil U rpaHuIl

C. Merox muoxutenen Jlarpanxa

5. Kakoe u3 cienyromux yTBepkIeHui o GopMynupoBKe JBOMCTBEHHBIX 33]a4 SABJISETCS

HEBEPHBIM?

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

3aaueli MUHUMHU3allUK U HA000pOT;

b. 3HaKu HEPABEHCTB B OTPAHUYEHUSAX JBOMCTBEHHOM 3a]ja4 H3MEHSIOTCSI HA OOpaTHBIE;

c. JIBolicTBEHHas 3aJ1a4a K IBOMCTBEHHOM SIBIISIETCS IPSMON;

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

ITakeTamu MPUKIIAAHBIX IIPpOTpaMM JIs BBIITIOJITHCHUSA NHXCHCPHBIX U HAYUYHBIX PAaCUCTOB,




Konx nnaukaropa

Nupukarop qocTuxReEHUs
KOMIIETEHITNH

OueHouHble CpeCTBa

OpPHCHTHPOBAHHBIX HA paboTy ¢ MaccuBamu AanHbIXx — 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 YBEIHUYMBACTCS ¢ TriayomHod 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 TIPSIMOM C TIOCTOSTHHOM CKOPOCThIO Vv, . Ero mpecnenyer npyroit
CaMOJIET C ITOCTOSIHHOM CKOPOCTBIO V,, B HAYAJIbHBII MOMEHT HaXOASIIUICS Ha
paccTOsSHUM & OT NEPBOTO M0 MEPIEHANKYISAPY K €ro BekTopa ckopocTH. [Ipecnenyrommuii
caMoJIeT MOCTOSIHHO JIEP>KUT Kypc Ha npecienyemoro. HailTu ypaBHeHHe THHUU
JBUKEHMS IPECIIEYIONIEr0 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 3alIIEB CO BPEMEHEM, PEILIUB
MOJTYYSHHYIO cucTeMy MeTosioM PyHre — KyTThl 4 nopsnka. [Toctpouts rpaduk
3aBUCUMOCTH KOJIMUECTBA BOJKOB, KOJMYECTBA JIMC U KOJIMYECTBA 3aMIIEB OT BPEMEHH U
rpaduk Gpa3zoBoii TPAEKTOPUH JTaHHOW JUHAMHUYECKON CHUCTEeMBI (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
muc yobiBaeT. CKOPOCTh U3MEHEHUS MPONOPIIMOHATbHA YUCICHHOCTH MOMYJISIINH B
TEKYIIH MOMEHT BpeMeHH (K03 (DUIIMEHTHI TPOMOPIIMOHAIILHOCTH JJIs 3al1IEB, BOJIKOB U
nuc npuaTh paBaeiMu 0,3, 0,04 u 0,01 cooTBETCTBEHHO);

5. Ilpu B3auMopeicTBUU 3alilIEB ¢ BOJIKAMM YUCIIEHHOCTb 3ailleB YObIBA€T, @ YUCIEHHOCTb
BOJIKOB BO3PACTaeT CO CKOPOCTHIO MPONOPLUHUOHAIBHOM KOJMYECTBY BCTPEU 3aMIIEB C
BOJIKaMH (IIPUHSTH 32 MPOU3BEICHUE YNCICHHOCTEH 3ai1IeB U BOJIKOB B TEKYIITUH MOMEHT
BpeMeHH, KOd(h(HUIIMEHTHI TPOMOPIIMOHATEHOCTH JJIs 3ai11€B U BOJIKOB MPUHSATH PABHBIMU
0,04);

TecTsl MO AUCITUTIINHE:

Kaxkoe BrIcka3piBaHHE HanOOJIEE TOYHO OMPEACIISET MOHATHE «MOJIEIIh):
1)TouHast KONUS OPUTHHAIA;

2)opuruHai B MUHUATIOPE;

3)o0pa3 opurnHaina ¢ HanboJee MPUCYITUMU CBOWCTBAMU;

4) HayanbHBIN 3amMbIcen Oynymero oobexTa?

2.KoMmnbroTEpHOE

MOJICTUPOBAHUE

9TO:

1 )mporiecc mocTpoeHUsT MOICNIA KOMITBIOTEPHBIMH CPEJICTBAMU,

2) mpoliecc uccaea0Banus 00bEKTa C MOMOIIBIO KOMITBIOTEPHOM MOIETIH;
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) COOpPHHK MPABUII JOPOKHOTO JIBUKECHUS;

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

1) Mogenb aBTOMOOWIIS;

2) cOOpHHK TIPaBUJI IOPOIKHOTO JABUIKEHUS,

3) dopMyna 3akOHA BCEMUPHOTO TATOTEHHUS;
4) HOMEHKJIaTypa CIIHCKa TOBAPOB Ha CKIIAJIE.




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

[IpoMekyTouHast aTTecTaluss MO JUcHUIUIHHE «KOMIBIOTEpHOE MOJEIUPOBAHUE
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_H/IMI/IC$I
3HAHWH, W MPAKTHYECKHE 3aJaHusl, BBISBISIONIME CTENEHb CHOPMHUPOBAHHOCTH YMEHHHA U
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH M0 JaHHOW MUCHUIUIMHE MPOBOIMUTCS B YCTHOH (hopMme MO 3K3aMEHAIIMOHHBIM
OuseTaM, KaXIblii U3 KOTOPBIX BKIOYACT 2 TCOPETUYECKHUX BOMPOCA U OJHO MPAKTUYCCKOE
3a/1aHHe.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oydyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TIyOOKoe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYalUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYECKHUX ONEepaIHsIX, IEPEHOCe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCS OTCYTCTBHE OTICIBHBIX 3HAHWH, YMEHWH, HAaBBIKOB,
0Oy4arolIMiCsl HUCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TNPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHHSIMH TTPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OLICHKY «HeY/10BJIETBOPUTEILHO» (2 6aiyia) — 00ydaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHH MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyJOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BENCHUS M OOBACHEHUs WH(GOpMAllMK, HE MOXKET I0Ka3aThb
MHTEJUICKTYaJIbHbIE HaBBIKU PEIICHUS MPOCTHIX 3a/1ad.



