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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeUUCIUTETLHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

LenssMu ocBOEHUS AUCTUTUIMHBL (MOYs1) «KOMIBIOTEPHOE MOJICIIMPOBAHUEY SIBIISETCS
U3y4eHHe IPUHLUIIOB MOCTPOCHUS MoJesIel 0 (GOpMATU3alMK U aJrOPUTMHU3ALMU [IPOLECCOB
00paboTku nHMOpMAIHH, a TAKXKE (PU3NIECKUX, SKOHOMUYECKHX U IPYTUX IPOIIECCOB.

JUis OCTHMXKEHHs IOCTaBJIEHHOM ILienu B Kypce «KoMIblOTEpHOE MOJAEIMPOBAHUE)
pelaroTCs 3a1a4H:

1) wu3ydeHHe TEOpHUH MAaTEeMAaTHYECKOrO MOJCIUPOBAHUS, BHIOB MATEMaTHYECKUX
MoJenel, MaTeMaTH4YeCKUX METOJIOB MOJCIMPOBAHUS; IUIAHUPOBAHWE HMMHTAIIMOHHBIX
9KCHEPUMEHTOB C MOJIEIISIMU;

2) N3y4eHUE METOJIOB IIOCTPOCHHUS MOJICIICH M IIPOBEPKU HX aJICKBATHOCTH;

3) peanu3alyio aIrOPUTMOB IO MMOCTPOCHUIO CTATUCTUYECKHX MOJeNeld Ha OCHOBaHUH
HKCIIEPUMEHTAIBHBIX JaHHBIX;

4) mnpuMeHEHHE MOJeNieli W METOIOB JUIsl aHajiu3a, pacyeToB, ONTUMH3AIHNU
JIETEPMUHUAPOBAHHBIX M CITyJaiiHBIX SBJICHUH U IPOIIECCOB.

2 MecTo TMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMmMbl

JucuunnuHa KommbroTepHOE MOJENMPOBAaHUE BXOAWT B YacThb Y4eOHOro IjIaHa
bopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

KomnbroTepHbie TEXHOJIOTUH B IU3aHHE

DKOHOMUKA pa3pabOTKU IPOrPaMMHOI0 00eCIeueHHsI

[Mporpammuoe obecnieuenue Front-End B Web pa3zpabotke

OcHoBbl IU(ppoBOTO AU3aiTHA

OcHoBbI pazpaboTku Web-tprnoxeHuit

Nudorpaduka

OCHOBBI JIOTHYECKOTO BBIBOJIAa MHPOPMALIUU

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU MU3YyYEHUU JaHHOM NUCIMITIMHBI OynyT
HEOOXOUMBI 1151 U3YYEHUSI AUCIUILIINH/TPAKTHUK:

QDYHKIMOHAIBHBIE A3BIKH IIPOIPAMMHUPOBAaHUS

Vipasienue KoHTeHTOM it Web-nprnoxeHnit

CucreMsl yripaBieHUs 3HAHUSAMU

YenoBeKko-MalIMHHOE B3aUMOIEHCTBHE

Anroput™bl 00pabOTKH OOJIBIINX JaHHBIX

OOBbEKTHO-OPUEHTUPOBAHHOE MPOTPAaMMHPOBAHHE

OCHOBBI BUPTYaJIbHOM pEaIbHOCTU

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynpTaTe ocBOeHUs AUCHUIIIMHBI (MOAynsi) «KoMIbrOTepHOE MOAETHPOBAHUE
oOydJaronuiics 10KeH 00J1a1aTh CICTYIOIIMMU KOMIIETECHITUSIMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

ITIK-5 CnocoOHOCTh K (I)OpMaJ'II/BaLH/II/I " AJITOPpUTMHU3ALIUN TTOCTABJICHHBIX 3a/1a4, K HAITMCAHUTIO
nporpaMMHOro KoJga C HCIOJb30BAHUEM A3BIKOB MPOrpaMMHUpPOBaHUsA, OINPCACICHUA U
MAaHUITYJIUPOBAaHUA HAHHBIMU U Oq)OpMJ'IeHI/IIO nporpaMMHOrO KOJa B COOTBCTCTBHU
YCTAaHOBJICHHBIMHA T‘pe6OBaHI/I$IMI/I

[1IK-5.1 OreHnUBaeT Ka4eCTBO MAaTEMATHYECKON MOCIH MPH (HOpMaTH3alliU 3a1a91
MpeaIMETHOM 001acTH




[1K-5.2 OneHrBaeT KauecTBO pa3pabOTaHHBIX AJTOPUTMOB Ui MOCIETYIOLIETO
KOJMPOBaHUS

I1K-5.3 OneHnBaer BbIOOpP IPOrpaMMHBIX CPEACTB Ul MPOrpPaMMHUPOBAHUSA U
MaHUIyJUPOBaHUS  JaHHBIMU B COOTBETCTBUM  YCTaHOBJIECHHBIMU
TPeOOBAHUAMU

[1K-8 OO6namaer crnocOOHOCTHIO K HACTPONKE M KOHTPOIK pabOThl CETEBBIX 3JIEMEHTOB
MH(POKOMMYHUKAIIHOHHONW CHUCTEMBI, YIPABICHHUIO O€30IaCHOCTBIO CETEBBIX YCTPOMCTB H
IPOrpaMMHOT0 OOECHEYeHHUs, TUArHOCTHUKE OTKAa30B U OMIMOOK CEeTEeBBIX YCTPOWCTB H
IPOTPAMMHOTO O00ECIIEYEeHHUsI, KOHTPOJIIO MPOU3BOIUTEILHOCTH CETEBOM HH(PACTPYKTYpHI
MH()OKOMMYHUKAIIMOHHOW CUCTEMBI, IPOBEJICHUI0 pPErjJaMeHTHbIX padOT Ha CETEBbIX
YCTPOMCTBAX W MPOrpaMMHOM O0ecre4eHHH WH(POKOMMYHUKAIIMOHHOW CHUCTEMbI IS
obecneyeHus paboThl MPUIOKEHUN

[1K-8.1 Omnpenensier KaueCTBO HACTPOUKH M KOHTPOJISI pabOThI CETEBBIX 3JIEMEHTOB
MH(POKOMMYHUKAIIMOHHON CUCTEMBbI

I1K-8.2 OneHNBaeT Ka4uecTBO YIpaBJieHHs] 0€30MaCHOCTBIO CETEBBIX YCTPOMICTB U
MPOrPpaMMHOTO OO€CIieUeHHUs, AUArHOCTUKH OTKAa30B U OIIMOOK CETEBBIX
YCTPOUCTB

I1K-8.3 Ompenenser HEOOXOAMMOCTH IPOBEACHHUS PErVIAMEHTHBIX paboT Ha
CETEBBIX YCTPOUCTBAX u IPOrpPaMMHOM obecrnieueHnn
WH(HOKOMMYHHUKAIIMOHHOW CHCTEMBI ¢ MHTepdhercoM




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuul 144 akaza. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 106 akax. yacos:
—aynutopHas — 102 akan. yacos;

— BHEayAUTOpHas — 4 akas.
— caMocTosITeIbHas paboTa — 2,3 aKaJl. 4YacoB;

YacoB;

— B (popMe npakTHuecKoii moarotoBku — 0 akazn. 4yac;

— IIOATr0OTOBKA K 9K3dMCHY —

35,7 akaz. yac

dopma aTTecTaluy - SK3aMEH

AynuropHas
KOHTaKTHas pabora

®dopma Texymiero

s g
T
2 o
3 (B akaj. dacax) s X Bun KOHTpOJIA
Pasnen/ Tema 3 £ & . Kon
g & ©| caMOCTOSITEIBHOM | yCIIeBaeMOCTH U
JIACITATIIAHEL 3 = . | xomneTeHMn
@) 2 £ paboThI MPOMEXKXYTOTHON
nab. | mpakr. | 5§
Tex. 28 aTTecTalnn
3aH. 3aH. QO &
1. Teopus MoJele u
MO/JICITUPOBAHUS, OCOOCHHOCTH
MaTeMaTHYECKUX u
HH(POPMAITOHHBIX MOJIENEN.
TIpumepst JIOTUCTHYECKHX,
CTOXAaCTHYECKUX 31
UMHUTAILMOHHBIX MOJIEJIEH.
1. ITouck
JIOIIOJIHATEILHOMN
uH-popManuy no
3aJIaHHON TEME.
A IK-5.1, TIK-
1.1 Pa3Burhe NOHATUS 2. 52 TIK-53
MOJIEIIH. Crioco0On1 4 CaMocCTOSTENbHOE VYeTHBIH ompoc H.K’8 1 H.K’
BOILUIOILLICHHS MOJICIICH. HU3y4YCHUE yueOHOM B
i a Yy y 8.2, [IK-8.3
JUTEPATYPHI.
3. Pabora ¢
3JIEKTPOHHBIMHA
OMOIHOTEKAMH.
1. Pabora ¢
1.2 CootBerctBue Mexay| 6 3JIEKTPOHHBIMHU TTK-5.1. TIK
MOZENBI0 M OPHUIHMHAJIOM, 6ubnroTexamu. i
. 5.2, IIK-5.3,
CXOACTBO U  pasiuyue. 6 16 2. VYcTHBIN ompoc MK-8.1. TIK
TlonsiTre aJIeKBAaTHOCTH CamocTosATeIpHOE 82 HIIC 83
MO/IETIH. M3y4YeHHe yaeOHOH - '
JUTEPATYPBHI.
1. Pabora ¢
1.3 OcobennocTtu D ICKTDOHHEIMIL
MaTEeMaTHYECKHUX Hu P I1K-5.1, TIK-
OMOIMOTEKAMH.
HH(POPMAIHOHHBIX 4 5 VeTHBI OIPOC 5.2, IIK-5.3,
MOJIEIIEH. Nx ) p I1K-8.1, TIK-
CaMoCTOSATENbHOE
BO3MOYKHOCTH u ¥ 8.2, [1K-8.3
M3y4YeHHe yaeOHOH
OTpaHUYCHHUS.
JUTEPATYPBHI.




1. Pabora ¢

14 Orant 3JIEKTPOHHBIMU
MaTEeMaTHYECKOIO P I1K-5.1, TIK-
OMOIMOTEKAMH.
MO/JICTUPOBAHUSI. . 5.2, TIK-5.3,
6 2. YcTHBI onpoc
Onepanuu HaJI I1K-8.1, TIK-
CaMocCTOsATENBHOE
MaTeMaTHYECKUMU o 8.2, I[IK-8.3
H3yueHHe yuyeOHOn
MOJEISIMH.
JIUTEPATYPBI.
1. ITogroroBska k
BBITTOJTHEHHIO
1.5 Ilpumepsl Mozenelt uis 1.p.Ne2.
(T)g)lf:(?;gfmiewnx onjﬁlgdiiiiﬂoﬁ IIK-5.1, TIK-
MPOIIECCOB OreHka 4 8/81 II[/IH(l)O MaI{H 10 Konnoxsiym no 5.2, [IK-5.3,
poreccos. Henka pmart 1.p.Ne2. TIK-8.1, TTK-
MPUTOJIHOCTH  CO3JaHHOM 3aJJaHHOU TEME.
8.2, [IK-8.3
MOJENIN, €€ aganTanus M 3.
OLICHKA YCTOHYMBOCTH. CaMocCTOsATENBHOE
H3yueHHe yueOHOU
JIUTEPATYPBI.
1.6 TIpumepsr Mopeneit ams 1. Hoarorosxa K
BBIIIOJIHEHHIO
OIMMCAaHUs OHOJIOTHYECKUX Lo N3 IIK-5.1, TIK-
MPOIIECCOB. Ornenka P KonnokBuym 1o 5.2, T1K-5.3,
N 2 16 2.
MIPUTOHOCTH  CO3JaHHOM 1.p.Ne3 [K-8.1, TIK-
CaMOCTOSTENbHOE
MOJENN, €€ aganTanus M o 8.2, [1K-8.3
. u3ydeHue yueOHoi
OLIEHKA YCTOHYHUBOCTH.
JUTEPATYPHI.
A |l
MOJIETNPYEMON  CHUCTEMBI. o Nel [K-5.1, TIK-
MNudpopmannoHHbie Lo KonnokBuym 1o 5.2, TIK-5.3,
2 8 2,3 2.
MOJENU  Juld  ONHUCAHUSA 1.p.Nel IK-8.1, IK-
CaMocCTOSTENbHOS
SKOHOMHUUYECKUX . 8.2, I1K-8.3
H3yuYeHHEe y4eOHOU
MPOIIECCOB.
JUTEPATyPhI
1. ITogroroBka k
1.8 IlocTpoenue, BHHOH;.S:H}O [1K-5.1, TIK-
0COOEHHOCTH TMPHUMEHECHHUS 2 6 ﬂ.p.2 T KonnokBuym 1o 5.2, T1IK-5.3,
u COCTaBJICHHS : 1.p.Ned. IK-8.1, IK-
. CaMocCTosTENbHOS
JIOTHCTHYECKHX, MOJIEIIEH. . 8.2, I1K-8.3
H3yuYeHHEe yueOHOU
JIUTEPATYPBI.
1. ITogroroBka k
1.9 ITpumepst BRITOIHCHHIO I1K-5.1, TIK-
T1.p.Ne5.
JIOTUCTUYECKUX, 4 14 2 Komnnoksuym no 5.2, IIK-5.3,
CTOXaCTHYECKUX Hu ) 1.p.Ne5. I1K-8.1, TIK-
. CaMoCTOSATENbHOE
WMUTAILMOHHBIX MOJIEICH. ¥ 8.2, [1K-8.3
M3y4YeHHne yaeOHOH
JIUTEPATYyPBHI.
HWroro no pazneny 34 | 68/81 2,3
2. Konrposnb
IToaroroBka k
2.1 KonTpoib
JK3aMeHY
Wroro no pazaeny
Hroro 3a cemectp 34 | 68/8U 2,3 SK3aMeH
Hroro no pucrumianne 34 | 68/8U 2,3 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00-pa3oBaTeIbHOrO0 Mpolecca U MPEANoNaraloulyl0 MpPSAMYI0 TPAHCIALMIO 3HAHUA OT
npernoaaBare-jisi K CTYACHTY.

@®opmbl yueOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HABBIKOB I10
IPEJI0-)KEHHOMY aJIFOPUTMY.

2. Texnonoruu npobIeMHOr0 O0y4eHUs] — OpraHu3alus o0pa3zoBaTEeIBLHOrO IMpolecca,
KOTOpask MPEIoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YYEOHBIX MPOOIEMHBIX
CUTYalui JUJIsl CTAMYJIMPOBAHUS aKTUBHOW MO3HABATEILHON AEITEIbHOCTH CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpakTuueckoe 3aHaTHe B GopMe NPAKTHKyMa — OpraHu3anus ydeOHO paboThl,
HaIpaBJ€HHAs Ha pelIeHHE KOMIUIEKCHOMW y4eOHO-TI0O3HABATENbHOM 3a/ayu, TpeOyromen OT
CTyJEHTa IPUME-HEHUS KaK Hay4HO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUUECKUX HABBIKOB.

3. HTEepaKkTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MPoIecca, KOTopas
npe-TojiaraeT akTUBHOE M HEIMHEITHOe B3aMMOJCHCTBHE BCEX yYAaCTHHKOB, JOCTIDKEHHE Ha
3TON OCHOBE JIMYHOCTHO 3HAYUMOTO JJI1 HUX 00pa30BaTEIbHOIO pe3yJIbTaTa.

@opmbl yueOHBIX 3aHATHI C UCHOJIB30BAHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBS3M» — JICKIHSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3alUTAHUPOBAHHBIMU  OIIMOKaMHu), JeKuus-Oecena,  JIEKIUSA-AUCKYCCHUsA,  JIEKIHUSI-TIPEcC-
KOH(pepeHIHs.

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

4.  HHpopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHblE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPOllecca, OCHOBaHHAs HA MPUMEHEHUU NMPOTPaMMHBIX Cpell U
TEXHUYECKUX CPENCTB paboOThl ¢ MH(pOpMaIMeld Mo TeMe Hay4HO-HCCIIEI0BATEeIbCKON paboThI
CTYJEHTOB.

@®opMmbl Y4eOHBIX 3aHATHH C HCIOJIb30BaHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexuus-Bu3yanu3anusi — U3JI0KEHHUE COJIEpP’KaHUsl COMPOBOXKAAETCS NpE3eHTAlued U
BHUJIEOMATEpPHAIOB MO KypcaM «Martematudyeckoe wMojaenupoBanue» U «KommnbprorepHoe
MOJIETTUPOBAHUE.

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

7 OueHOYHBbIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecCTALMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Moaenuposanue cuctem: IToaxoapl U MeTobl: yueOHoe mocobue / B.H. Bonkosa, I'.B.
['openosa, B.H. Ko3nos u n1p. ; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit deneparyu,
Cankr-IlerepOyprckuit  rocymapcTBEHHBIH —IMOJMTEXHUUECKUd  yHHBepcuteT. - CIIO
N3znarensctBo [lonutexuuueckoro yauBepcutera, 2013. - 568 c. [DnexTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=362986



2. Kpyunnun, B.B. KommnbroTepHble TEXHOJIOTMHM B HayKe, 0Opa3oBaHMM U IIPOU3BOICTBE
9JIEKTPOH-HOM TeXHUKH . yueOHoe nmocobue / B.B. Kpyunnun, F0.H. Tanosutikuii, C.JI. Xomuuy. -
Tomck : ToMCkMII TOCYAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOICKTPOHUKH,
2012. - 155 c. [DnexTpoHHbBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208586

3. boes, B.JI. Kommsroreproe moaenuposanue : Kypc / B.JI. boes, P.I1. Ceimuenko. - M. :
Nutepuer-Yuusepcurer Uupopmannonnsix Texnonoruii, 2010. - 455 c. [DnexkTpoHHbIi pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=233705

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. Sluukos, .M. BBenenue B MareMaTH4eckoe MoieTupoBanue: yued. mocodue [Tekcr].
/.M. SlauxoB. Marautoropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I.1. Hocosa, 2012.
84 c.

2. SlunkoB .M., 3apeukuit M.B. Matlab s cTyneHTOB HHKXEHEPHBIX CIICIMATbHOCTEH.
OcHoBbl.: YuebHOe mnocobue. M3a-Bo Maruurtoropck. roc. TexH. yH-ta um [.M. Hocosa,
MarnuToropck, 2017. 135 c.

3. SluukoB .M., 3apeukuit M.B. Matlab s cTyneHTOB MHKEHEPHBIX CIICIIMATBHOCTEH.
['paduka. Unrepnomnsanus. Henunelinsie ypaBHenus: Yue6Hoe nmocodue. M3n-Bo Maruutoropcek.
roc. TexH. yH-Ta uM [.1. HocoBa, MaruuTtoropck, 2018. 156 c.

B) MeToan4eckne yKazaHus:

1. SuuxoB MN.M. KommbioTepHOE MOJEIMPOBAHUE: METOAMYECKUE YKa3aHUS IS
CaMOCTOSITENbHOM paboThl cTyneHToB cniennanbHocTu 230105, nanpanenus 230100 Bcex dhopm
oOyudenus. Marautoropck: M3a-Bo Marauroropcek. rocy. TexH. yu-ta, 2012. 20 c.

2. SlunkoB U.M., Unpuaa E.A. KommproTepHOE MOJEIMPOBAHHE : METOJUYECKUE
yKa3aHHus K J1JabopaTopHBIM paboTaM Mo JucuuIuIMHE «KOMMbIOTEpHOE MOJETUPOBaHHUE» IS
crynentoB  Hampaenenus 230100.62 «MHdpopmatnka W  BBIYUCITUTENbHAs  TEXHHUKAY.
Marnuroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2014. 16 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammuoe o0ecneyenne

Haumenosanwue 10 Ne norosopa Cpox 1eicTBUs INIICH3UN

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

MathWorks
MathLab v.2014  |K-89-14 o1 08.12.2014 0eccpouHo
Classroom License

IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchlaKa
HarmmonansHaas nH(})OpPMAITMOHHO-aHATUTUYECKAS URL:
cucteMa — Poccuiickuii MHAEKC HAyYHOTO LIUTUPOBAHUS )

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

ITouckonas cuctema Axagemust Google (Google Scholar) [URL.: https://scholar.google.ru/




9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

1. Jlexunonnass aynuropus MynbTUMEIUNHbBIE CpPEACTBA XPAHEHHUA, IEpeAayud MU
npezcTaBieHus HHGopMau

2. Kommbrorepuslii kiacc. IlepconanbHble KOMIBIOTEPHI ¢ BUPTYaTbHON MALIHHOMN JUIS
ycraHoBku cepBepHoro IIO, Beixomom B MHTEpHET M € [JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. AyauTOpHUH Ul CAMOCTOSITEIbHON pab0Thl: KOMIBIOTEPHBIE KJIACChl; YNTAIbHBIE 3AJIbI
oubmorekn. Bee xmaccet YUT u ACY ¢ mepcoHaqbHBIMH KOMITBIOTEPAMH, BBIXOZOM B
WMHTepHeT M ¢ JOCTYIOM B 3JIEKTPOHHYIO HMH()OPMAMOHHO-00Pa30BaTEbHYIO Cpeay
YHUBEPCUTETA.

4. AynuTopuid Ui TPYNIOBBIX M MHIUBUAYAJIbHBIX KOHCYJIbTALUHN, TEKYILIErO KOHTPOJIS
U [IPOMEKYTOUHOM artectauuu. Aya. 282 u kiaccsl YUT u ACY.

5. llomemenuss s caMOCTOATENbHON paboThl O0yYaroluXcs, OCHAIlEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYEHMS K ceTn «/HTepHeT» M Hammuyuem
JIOCTyIla B 3JIEKTPOHHYIO HH(GOpPMallMOHHO-00pa3oBaTelbHYI0 cpely opranuzanuu. Kiaccs
YUT u ACY.

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



[Ipunoxxenue 1
«Yuebno-memoouueckoe obecneuenue camocmoamenbHou padomul 0OyUAIOUUXCAY

B Teuenne cemecTpa KaXKIpli CTYICHT BBIIIOJIHAET JIAOOPATOPHBIE PabOTEHI.

[Ipu BBIMONTHEHNHU Ka)XHIOH JTabopaTOpHON pabOTHI CTYJEHT CaAaMOCTOSTEIBHO JENaeT 3aJaHue H
o TeMe JIaAOOPaTOPHOU padOTHI 3aIIUIIACT TSOPHIO B BUJIC KOJUIOKBHYMA.

CamocTosiTenbHas MOATOTOBKA K KOJUIOKBHYMY IPOUCXOINUT B MPOIECCE MTOATOTOBKH OTBETOB Ha
TEOPETHUIECKHE BOTIPOCHI 110 KaXKIOW TeMe MPH U3yUIeHHH Kypca.

Ilpumepnuie ayoumopnuvie Koai10Keuymol

Konnoxeuym Ne 1. Ananuz mooenupyemoui cucmemol. Mngpopmayuonnvle mooenu 0ist ONUCAHUSL
IKOHOMUYECKUX NPOYECCOB.

1. Mertobl IOCTPOEHUS MOZEIN MHOTOOTPACIEBOM SKOHOMUKY JIeOHThEBA.

2. OmnucaHue MOJIeIH B3aUMOJICHCTBUS B CHCTEME PECYPC-TIOTPEOUTENb.

3. DKOJIOro-3KOHOMHUYECKAsi MOJIENb C YY4ETOM JeMOTpapUIeCKUX MPOIECCOB.

4. Mopaenb cTapeHus TPOU3BOJACTBEHHBIX MOIITHOCTEH.

5. IlpuHuunel, nexamiye B OCHOBE MOJIeIH B3auMoieicTBus Jlanuectepa.

Koanokeuym Ne 2. [Ipumepvl moodeneil 05 ONUCAHUSA MEXHOL02UYECKUX npoyeccos. Yucaennulil
IKCNEpUMEHM.

1. Omnpenenure, c KAKMM YTJIOM CEKTOP TpeOyeTcs BbIpe3aTh U3 KPYIJIOro JIMCTa

YKECTH JIJIS TIOJTyYEHHSI TTO’KapHOTO BeJpa KOHHUECKOW (hOPMBI C MAaKCUMAJIbHBIM
00BEMOM.

UucneHHble METOIbI JIsl allMPOKCUMAIINH, HHTEPIIONISIMN U AKCTPANOIAINN (QyHKIUH.
YucneHHOe UHTETPUPOBAHUE.

Uucnennsle MeTo bl pemienus O1Y: cxema Ditnepa.

Yucnennsie meToapl cucteM pemenus O/[Y: cxema Pynre-Kytrsol.

agblrwn

Konnoxeuym Ne 3. Ilpumepwr moodeneti 015t onucanus buonocuueckux npoyeccos. QyeHka npueooHocmu
CO30aHHOU MOOeNU, ee A0anmayus u OYeHKA YCMOUYUBOCHU.

1. Co3zpaiiTe MHTEPAaKTUBHYIO JUHAMUYECKYIO MOJIENbh MEXBUOBON
KOHKYPEHIIUU IBYX BUJIOB OaKTEPUIA.

2. Co3zpaiiTe HHTEPAKTUBHYIO JUHAMHUYECKYIO MOJIETh OMOIOTHYECKON CHUCTEMBI

(XHIIHUK-KEPTBaA».

3. Tlocrpoenue Mojenel geMorpaduaeckoro mporecca.

4, Mopenb r1o0anbHON KINMAaTHYECKON U3MEHUYNBOCTH.

5. Pemenue 3a1a4n 0 KOHKYPEHIIUH BUJIOB C IPUMEHEHUEM MTPOTPAMMHOM CpeIbl
MATLAB

Konnoksuym Ne 4. Ilocmpoenue, ocobeHnocmu npumeHeHus U COCMagienust 102UCmu4eckux mooenell.

1. TlpumeHeHHE TMHEHHOTO IPOrPAMMUPOBAHHUS B MATEMATHUECKUX MOJIEISIX
OINTUMAJIBHOTO IIJIAaHUPOBAHU. CHUMILIIEKCHBIH METOA.

2. DKOHOMHKO-MaTeMaTUYECKUE MOJIENIN, CBOJIMMBIE K TPAHCTIOPTHOM 3a/1a4e.

3. JluHaMu4eckoe MporpaMMUPOBAHKE U €r0 IPUMEHEHHE.

4. MogenupoBaHHe MPOLIECCOB MaCCOBOTO OOCTYKHBAHUS B SKOHOMHUYECKUX CHUCTEMAaX.

5. DneMeHTHI Teopuu MaccoBoro odciyxuBanus. OcHoBHbIe MOHATHS. Kitaccupukamms
cucTeM MaccoBoro obcimyxuBanus. [lonsTre MapkoBCKOTO CirydaifHOTO TIpoliecca.

KOJUZOK@L!)/M Ne 5. Cmoxacmuueckue u umumayuoHHvle Mmooeu.
1. Onpenenenue miomanan Gurypsl merogom MonTe-Kapio



&

Hanumure nporpammy, reHEpUpPYIOLIYIO CIy4aliHOE YUCIIO 110 3aKOHY
HOPMAaJIbHOT'O PACIIPEAEICHUS TNIOTHOCTH BEPOSITHOCTH.

Meronom MonTe-Kapio onpenenure I01maas, 3akIF04CHHYI0 MEKIY
rpa¢ukoM (PYHKIIMH U OKPYKHOCTBIO C IIEHTPOM B ToUKe (3; 3) 1 paguycom
R=3.

HMMuTaliMOHHOE pEIIeHNE 3aja4 MUHUMU3aLUuU 3aTpar.

HMMuTalimoHHOE MOAEIMPOBAHNE IPOU3BOJCTBEHHBIX IIPOLIECCOB



[Ipunoxxenue 2

OIIEHOYHBIE CPEJICTBA JJIS TIPOBEJEHUS IIPOMEXYTOUYHOM
ATTECTAIIMA

a) [Imanupyemsie pe3ynbTaTel 00ydeHHs

Kon
WHIUKATOpa

HMuaukarop
JOCTHKEHUS
KOMIIETCHLIUH

O1eHOYHBIE CPEICTBA

IK-8: O6namaer crocoGHOCTBIO K HACTPOKKE M KOHTPOJIIO PAGOTHI CETEBHIX 3IEMEHTOB HHPOKOMMYHHKAIIHOHHON
CHCTEMBI, YIPABJICHHUIO 0E30M1aCHOCTBIO CETEBBIX YCTPOMCTB U MPOrPaMMHOT0 00eCIIeueHH s, TUarHOCTUKE OTKA30B
1 OIIMOOK CETEBBIX YCTPOWUCTB U MPOrPAMMHOT0 00ECIICUEHNU S, KOHTPOJIIO TPOM3BOANTEIBHOCTH CETEBON
HHPPACTPYKTYPbI HHHOKOMMYHUKAIHOHHON CUCTEMBI, IPOBECHUIO PErIIaAMCHTHBIX Pa0OT Ha CETEBBIX
YCTPOHCTBAX M MPOTPAMMHOM OOecTiedeHUN MH(POKOMMYHHKAIIMOHHOW CHCTEMBI IS 0OecriedeHus paboThl

TIPUIIOKEHUN
T1IK-8.1: Omnpenenser KauecTBO
nactpoiixi 1 kontpons | [lepeuens meopemuuecKkux 60npocoe K 3auemy:
paboTLI CeTEBBIX 1. BceoOmHOCT,  MOACIHUPOBAHHUSA, TEOPHS  IO3HAHUA,
3i€$)e$£3yHHKaHHOHH Hepapxus MOJIEIIEH, IPUMEPBI.
oiii cuCTEMBI 2. Ilpuenure IPUMEPHI NO3HABATEJIbHbIX u
[1K-8.2: OnenyBacT KagecTeo NparMaTH4YeCKUX MOJCIIEH.

yIpaBlIeHUS
06€30I1aCHOCTHIO
CETEBBIX YCTPOUCTB U
[IPOrpaMMHOTO
obecrieuenust,
JIMArHOCTUKH OTKa30B U
OIIMOOK CETEBBIX
YCTPOWCTB

3. Moxer 1M OZUH MU TOT K€ OOBEKT SIBIATHLCI
OJIHOBPEMEHHO [IO3HABATEJIbBHOM M  MIparMaTU4eCKOu
Mojienbio? [Ipumepsl.

4. IlpuBenure HECKOJIBKO NPUMEPOB AHHAMHYECKHUX U
CTATHYECKHX Mojeneii. MOXeT a1 OOUH U TOT K€ 00BEKT




Kon
WHAWKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

[1K-8.3:

Onpenensier
HEOOXOIUMOCTh
MIPOBEACHUS
pEriaMeHTHBIX padoT
HA CETEBBIX
YCTPOMCTBAX U
[IPOrPaMMHOM
obecrieueHun
MH(POKOMMYHHKALUOHH
Ol CUCTEMBI C
unTepdeicom

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

SIBIIITHCS JUHAMUYECCKOM M CTATHYCCKON MOJICIIBIO?
AOCTpPaKTHbIe MOJICIM, MX CBOWMCTBA M OCOOCHHOCTH.
[IpuBenuTe cBOM IPUMEPHI MOJIETIEH.

[IpsiMoe 1 KOCBEHHOE MOJI00ME MaTepUaIbHBIX MOJICTICH.
[Tpumepbl. OcOOCHHOCTH MPUMEHEHHSI U UCTIOJIb30BaHUS.
VYcnoBHoe momoOue MmaTepualbHbIX Mojened. CBs3b C
abcTpakTHBIMH MOjeNsiMU. [IOHATHE CUTHATIOB M KOJIOB C
TOYKH 3PEHUS MOJICIICH.

[Toyemy oTiiMuaeTcss MOJENb U JICUCTBUTENBHOCTh. B yem
OCHOBHBIC pa3JINuus?

KoHe4HOCTh, YIPOIIEHHOCTD, IPUOINKEHHOCTh MOJEIIEH.
AEKBaTHOCTb, HCTUHHOCTD M JIO)KHOCTb MOJICICH.
OcHOBHBIC CXOJICTBA MEXITY MOJIEITBIO u
JNEUCTBUTENBHOCTRIO.  [IpuMepbl  yCIOBHO HMCTUHHBIX
MOJICJICH.

Hunamuka moneneid. X poxaeHue, pa3BUTHE U CMEPTh.
IIosICHUTE OT YEro 3TO 3aBUCHT.

[IpuBeaute TpeGoBaHMs K MpOIlECCY MOJCIUPOBAHUS IS
HCCIIeIOBATENs ¥ KilacCu (UK MOJICIICH.

Yem aHAJIOrOBas MO/IEITb OTJINYACTCS oT
MaTtemMaTtudeckoit monenu? IlpousurocTpupoBath CBOU
JIOBOJIbI IIPUMEPAMHU.

Uem ananoroBasi MOJEib OTJINYACTCS OT (PU3HMYECKOM
mozenu? [IponmirocTpupoBaTh CBOU JOBOIBI PUMEPAMHU.
HazoBute u3BecTHbIE MPUMEPHI MOJEITUPOBAHUS C LIEJIBbIO
uccneaoBanusi. Kak B 3THX yCIIOBUSX 0OecCTeUnBaeTCs
IKOHOMHMYHOCTH U TPAXYKTHUBHOCTH?

Mo3kHO JT1 paccMaTpUBaTh CTYJEHYECKYIO JIA0OPATOPHYIO
paboty kak monens? Ecnu Het, To mouemy? Ecnu na, 4to
sIBJIsIETCSl opuruHaaom? Kakue pe3ynbTaThl, MOTy4YeHHbBIE
Ha MOJIEJIM MOKHO PaciupoCTPaHUTh HA OPUTMHAJ, a KaKue
HET?

B OonpbmiMHCTBE TEXHOJIOTHYECKHX pAcdyeTOB CBOMCTB
ra3oB MbI HCXOJUM U3 MOJACIU HeaILHOr0 T'a3a, 3Has, 4TO
pealibHbIe Ta3bl MOXKHO OMNHCaTh 00Jiee COBEPIICHHBIMU
MOJICJISIMH, HAIIpUMEP MOJIENh peaabHOTo Ta3a Ban - nep —
Baanbsca. O0bsicHHTE TIOUEMY, M B KaKUX CIy4asiX 3TOTO
nenatb OyaeT Henb3s1?

[Touemy HEKOTOPBIX h11{0)1 ()% MBI Ha3bIBacM
nparmaTukamu? PaccMoTpeTs moBeeHUE 3THX JIIOAEH C
TOYKH 3PEHHUS TEOPUH MOJEITUPOBAHMUS.

Kakas u3 MaremaTuyeckux MOJENEd MaTepuaribHOrO
o0BeKTa OynIeT comepkarh OOJbIIE MapaMeTpoB: rpydas
MOJIeNIb OYE€Hb CJIOKHOTO OOBEKTa WJIM OYEHL TOYHASA
MOJIeTTb CPAaBHUTEIHHO MPOCTOr0 00BEKTa U TToueMy?
OObIUHBIE aCTPOHOMHUYECKHE SIBICHUS MOTYT OBITh
Mpeicka3aHbl 3apaHee (3a MHOTO JIET IO UX HACTYIUICHHUS ),
a TOYHOE TpelICcKa3aHWe TOroJbl  Ha  3aBTpa,
3aTPYAHUTENIBHO U BO MHOTHX CIydasX SIBJISIETCS OYEHb
rpyoBIM, TTIOYEMY?




Kon
WHAWKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

[IpuBenure CcBOM MpUMEPHl I€TEPMHUHMPOBAHHBIX,
CTOXACTHMYECKMX U CMEMIAHHBIX MAaTeMaTHYECKUX
MOJIEJIEN U3 TOTO, YTO BhI Y3HaIU B Byse.

Crneuunduueckue 0COOEHHOCTH MaTeMaTUYECKHUX
Mozeinel. [loHsaTre MaTeMaTu4ecKoro alrOpuTMa.

Otanbl MaTeMaTHYECKOro MOJEIUpPOBaHUs. PaccMoTpeTh
IIPUMEP C peann3anreil OCHOBHBIX JTaIlOB.

OcHOBHBIE Ollepaluy HaJ MaTEMaTUYECKUMH MOJEISIMHU.
[Touemy Mojens Ha3bIBAIOT CHCTEMHBIM OTOOpa)keHHEM
opuruHana?

B uyem nposBIAIOTCA  TPYIHOCTH  MOJEIMPOBAHUS
CIIOXKHBIX cucteM? BpemeHHas acuMMeTpusl.

[Touemy oTiinyaeTcs MOJENb U AEUCTBUTEIBHOCTh. B uem
OCHOBHBIE pa3inyus’?

KoHneuHocTh, yIpOIMIEHHOCTh, MPUOIMKEHHOCTh MOJICIICH.
KommnbsrorepHsie Moenu.

AJIEKBaTHOCTb, UCTUHHOCTD U JIO)KHOCTh MOJIEJIEH.
OcHOBHbIE CXOJICTBA MEXAY MOJEJIbIO u
JNEHUCTBUTEIBHOCTRIO. IIpuMepsl  yCIOBHO  HMCTHHHBIX
MOJIEJIEN.

Hunamuka monenei. X poxaeHue, pa3BUTUE U CMEPTD.
[losicCHUTB OT Yero 3TO 3aBUCHT.

OO6CynuTh pa3nuyusi B MOJIETH, CB3aHHOW C JIOIIAJIBIO C
MO3UIUU KPECThSIHUHA, )KOKEsl, KaBaJIEpUCTa, CKYJIBIITOPA,
KOHEBOJIa, MoBapa. 3ajgada OOCYXKJEHHUs — WLIIOCTpalus
LIEJIEBOT0 XapaKTepa MOJEIIEH.

PaccmoTpuTe Barie 100MMOe CTUXOTBOPEHHUE WM MECHIO
Kak MOJIEJIb JIEMCTBUTEIBHOCTU. UTO B ATOM MOJEIU
HCTUHHO, a YTO JIOKHO?

OO6cyauTh peasibHble U aOCTPAKTHBIE ACTIEKTHI JTOPOKHBIX
3HAKOB M KapTbl MECTHOCTH, T.€. MOJEJIEH YCIOBHOTO
nosoous.

Ecnmu  ycnoBHoe momobue Mojened  onpenensercs
COTJIAIICHHWEM, TO YeM OrpaHuyeHa cBoOoga BbIOOpa
MOJIeTIe YCIOBHOTO MOA00us?

DKCTpaceHc, Jnenas Macchl pyKaMH, CHHUMaeT OoJlb ¥y
MaeHTa U OOBICHAS 3TO B3aUMOJICWCTBHEM CBOETO U
HamyeHTa OMOITOJIA. OOGcynute COOTHOILIEHUE
aJleKBaTHOCTH, JIO)KHOCTM M  HMCTUHHOCTH  MOJEINH,
MIPEIIOKEHHON SKCTPACECHCOM.

ANXMMUKM YTBEp)KOAJIM, YTO IEPBOOCHOBA BCEX BEILIEH B
MpHUPOJIE — BOJA, OTOHb U 30JI0TO. B cBOMX Tpynax oHHU
IpU OTOM CHENadd HEMaJO OTKPBITUH, HaIpUMep,
BBICTIWJIM PTYTh W HAyYWIHCh MOJy4YaTh PAl APYTUX
IIOJIE3HBIX BEIIECTB, KOTOPBIMHU JIFOIU MOJIB3YIOTCS 10 CUX
nop. Ilouemy mpu JI0)KHOCTH MNPEANOCHUIOK UM YIAJIOCh
MIOJIYYUTh MOJIE3HBIE OTKPBITUSA?

®paHIy3CKun €CTECTBOUCIIBITATEIb C.Kapno
paccMmarpuBai MpoOLECCHl, IPOUCXOIALINE B MAlIMHE, KaK
CKaThe, PacIIMPEHUE U TEUEHUE «TEIIOBOM JKHUIKOCTH.




Kon
WHAWKATOPa

Wunukarop
TOCTHKCHUS
KOMIIETEHIINN

O11eHOYHBIE CPEICTBA

Tenunossle HPOLECCHI
TMAPOMEXaHUYECKUMU

OH CBA3bIBAJI
TCUCHUSIMU C

C

ydyaCTueM

teropoga. IloueMy oOH cMor co3garb TI'€HUAIBHYIO
TEOPUIO TEIUIOBBIX MPOIECCOB, KOTOpPasi JIEKUT B OCHOBE

COBPEMEHHOM TepMOJIUHAMUKN?

ITK-5: CrnocoO6HOCTE K (bopManmauI/m " aJITOpUTMHU3alMU ITOCTABJICHHLBIX 3a/1a4, K HAlTMCAHUTIO
MMPpOrpaMMHOTO KOJia € UCIIOJIb30BAHNUEM A3BIKOB IMIPOTrpaMMHUPOBAHUSA, OINIPEACICHUA U MAHUITYJIMPOBAHUSA
JaHHBIMH U O(l)OpM.HeHI/HO IMpOorpaMMHOTIO KOJia B COOTBETCTBHUHU YCTAHOBJICHHBIMU Tpe6OBaHI/I$IMI/I

[IK-5.1

OueHuBaer
Ka4eCTBO
MaTeMaTHYECKOM
MOJIEIIH TIPU
dbopmanuzanuu
3aa4n
MpeIMETHON
obnactn

Ipumepnvie npakmuueckue 3a0anus
1. Kakast Mojienb UCIONIb3y€eTCs JIJIsl PEeLICHUS CIIe YOI

3a7a4M: 3aBOJ MPOU3BOJUT TPU BHAA MPOTYKIINU, KaKIbIU W3

KOTOPBIX TpeOYeT 3aTpaT BpeMeHU Ha 00pabOTKyY Ha

TOKapHOM, ()pe3epHOM U CBEPIMILHOM cTaHKax. KonndecTBo

MAIlIMHHOTO BPEMEHH ISl KaXKJ0T0 U3 CTAHKOB OIPaHUYEHO.
ITycts cl, ¢2,c3 — mpubbLIL OT peanu3anuu eTUHUTIIBI




Wunukarop

Kon
OCTHKEHUS O11eHOYHBIE CPEICTBA
HWHJIUKATOpa
KOMIICTCHIINU
IK-5.2 OneHuBaer COOTBETCTBYIOIIETO BH/Ia MPoayKiuu. Tpedyercs
Ka49€CTBO OIPEeaEINTh, KAKO€ KOJIUYECTBO KaXKI0T0 BUJA IIPOAYKIIUNA
pa3paboTaHHBIX HE00X0IMMO MPOU3BOIUTH B TEUCHUE 3aJJaHHOT'O HHTEpBAJia
anroputMOB W | pyenien, 9TOOBI HOMYYUTh MAKCHMAIBEHYIO TIPHOBLIb.
MIOCIIEAYIOLIETO o
Aytortt a. JInHeliHoe NporpaMMHUpOBaHue
KOAWPOBAHUA o
b. Henunelinoe nporpaMMHUpOBaHHE
[1K-5.3 OreHuBaeT BEIOOD
c. KBanpatuunoe nporpamMmmupoBaHue
IIporpaMMHBIX d
e — . AuckpeTHoe mporpaMmMupoBaHuie
nporpammuposan | & JunaMuuyeckoe mporpaMmMupoBaHue }
— 2. 3a1a4u PUHSATHUS PELICHHUS, T/I€ KPUTEPUH ONTUMAIBHOCTH
MAaHUITYJINPOBAHU 1 OIrpaHUYCHUA HC 3aBUCAT OT BPCMCHU, HA3BIBAIOT:
s JAHHBIMU B a. /ImHaMu4eckKre
COOTBETCTBUU b. Cratnueckue
YCTaHOBJICHHBIMH | ¢, I/IrpOBLIC
TPeOOBAHHAMH d. Heonpenenéuunie

2.KakoMmy MeToy MaTeMaTU4eCcKOro mporpaMMHUpPOBaHUS
COOTBETCTBYET nocTaHoBKa 3a1aun: Halitu F(x) = max (cTx)
npu ycnoBuu AX <B; X>0, X=(x1,...,xn) D, rne D -
HEKOTOpPOE MHOXECTBO R(n), KoTOpoe sBiIsieTCS KOHEYHBIM
WA CYETHBIM
a. JInHelHoe MporpaMMHUpOBaHuE
b. HenmuueitHOE MporpaMMUpOBaHUe
c. KBagpatnunoe nporpaMMupoBaHue
d. luckpeTHoe nporpaMMHpOBaHUE
€. JInHamMuueckoe NporpaMMHpOBaHUE
3. CucreMa xapakTepu3yeTcss HATUYueM
a. KoMIIOHEHTOB U CBsI3€M MEXTy HUMHU
b. KoMImoHeHTOB, CBsi3ei MeXI1y HUMH U [ETH
(YHKIIMOHUPOBAHUS
c. KomnoneHToB, napamMeTpoB KOMIIOHEHTOB, CBSI3€H,
CTPYKTYPBI, 11eTTU (YHKIIMOHUPOBAHUS, 3aKOHOB, TTPaBUI U
orepanuii pyHKIIMOHUPOBAHUS
4.Kakyro MOJIeJIb MOKHO UCIIOJIB30BaTh JUTSl PEIICHUs 3a/1a9n
B CIEAYIOIIEH MOCTaHOBKE: HAWTH 3HAYEHUS IEPEMEHHBIX
x1,...,xn , TOCTaBIISIIOIINAE ONITUMYM 33JIaHHOM JIMHEHHON
(hOpMBI IPU BHIMIOTHEHUN CUCTEMBI OTPAaHUUYEHUH,
MPEACTABIISIONTNX TAKXKE JIMHEHHBIC (DOPMBI
a. CumIuiekc-mMeTo
b. MeTon BeTBe# 1 rpaHuIl
C. Meroa muoxuteneit Jlarpanxa
5. Kakoe u3 cnenyroomux yTBepkIeHui o (GopMyIupoBKe
JIBOMCTBEHHBIX 33/1a4 SIBJISIETCS] HEBEPHBIM?
a. Ecnim mpsimast 3aiaya siBiisieTcs 3aa4eil MaKCMMH3aIiH, TO
JIBOMICTBEHHAA 3a/1a4a OyIeT 3a7aueil MUHUMH3AIUHN 1
Hao00poT;
b. 3Haku HEPaBEHCTB B OTPAHUYCHUSX JIBOWCTBEHHOU 3a/1a4u
M3MEHSIOTCS Ha OOpaTHbIE;
c. JIBolicTBeHHAas 3aJa4ya K JIBOMCTBEHHOM SBIIAETCS NIPSAMON;
d. Ecm nipsimast 3ay1aua ©MeeT pelieHre, To TBOMCTBEHHAs
3a/1auya MOXKET U HE UMETh PELICHUSI.

3adanus Ha peuwienus 3a0ay u3 00aacmu MooeauposaHusl.
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JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

[MakeTamMu IPUKJIATHBIX TPOTPAMM ISl BBITOTHEHHS

HWH)KEHEPHBIX W HAYYHBIX PACUCTOB, OPHEHTHPOBAHHBIX HA

paboty ¢ maccuBamu aanueix — MATLAB u Mathcad.
HaBbIkamu perieHust MpOCThIX MPHKIAIHBIX 33734 CPeACTBAMHU
MaTeMAaTHYECKOTO ¥ MMHUTAI[MOHHOTO MOIeTnpoBanus. HaBbikamu
MPOBEICHHUS KOMITBIOTEPHOTO SKCIIEPUMEHTA.

1. Ilpunumas, 4TO IUIOTHOCTH MOPCKOH BOJABI YBEIUUNBACTCA
¢ rryouHON h , KM 10 cieyromiei 3aBHCUMOCTH:

0,004h 3
, kr/M°. OTIpe1eTTuTh T1Ie HaXOIUTCS IICHTP TSKECTH.

y=€

2. W3BectHa TabInyHAas 3aBUCUMOCTh
TEIJIONMPOBOAHOCTA BO3/yXa OT TeMIeparypsl oT 275
1o 500" K u gaBnenus ot 0,1 mo 35 MIla. Paccunrath
KO3 (OUIIMEHT  TEIJIONPOBOAHOCTH  JUISL  JIFOOOU
TEMIIepaTypbl U JaBJICHUS B YKa3aHHbBIX JUANa30HaxX
WCIIOJIB3YS JIMHCWHYIO WHTEPIIOJISIHIO (PYHKIIMHA JBYX
MIEPEMEHHBIX.

HpOBeCTI/I YHMCIICHHBIN OKCIEPUMEHT, aHaJIN3 U Ha €0 OCHOBE,
OLCHUTDH 3HAYUMOCTD U MPAKTHUICCKYIO IIPUTOAHOCTD IMOJTYYEHHBIX
pe3yabTaToB.

1. KoaunuecTBo cBeTa, MOMIOMIAEMOT0 IPU MPOXOKICHUH
yepe3 CJIOM BOJbI, MPONOPLUUOHAIBHO TONILIKUHE CII0S U
KOJIMYECTBY CBETA, MMAIAI0IIETO Ha IIOBEPXHOCTH CIIOSI.
[Ipu npoxoxaeHuun yepes3 cioi TONIMHON 3 M
TIOTJIONIAETCS TIOJIOBMHA TIEPBOHAYATIEHOTO
KoJimyecTBa cBeta. Kakas yacTh nepBOHa4YaIbHOIO
KOJIMYECTBA CBETA JTOWJIET 0 3aJaHHON TITyOuHbI Z=30
M? ITloctpouts rpaduk 3aBUCHIMOCTH CBETOBOM
WHTEHCUBHOCTH OT Z.

2. CamoneT IBMXKETCS MO MPSIMOM C ITOCTOSTHHOMN
CKOpocCThIO v, . Ero mpecnenyer npyroi camoiier ¢

ITOCTOSTHHOM CKOPOCTBIO V,, B HAYaJIbHbIII MOMEHT

HaxOJAIIMICA Ha PACCTOSIHUM & OT IEPBOIO IO
MEPIEHIUKYIIAPY K €r0 BEKTOpa CKOPOCTH.
[Ipecnenyrommii caMoieT MOCTOSTHHO JEPKUT KypC Ha
npecineayemoro. Haiitu ypaBHEHUE TMHUY IBUKEHUS
MIPECIETYIOIIEro CaMOJeTa.

3. Toctpouts cuctemy nuddepeHuanIbHbIX YpaBHEHHHA
OTMCHIBAIOUINX U3MEHEHNE YUCICHHOCTH MOMYIIALUN
BOJIKOB, JIUC U 3ai11€B, NCIBITHIBAIOLINX
BHYTPHUBHUIOBYIO U MEKBHUIOBYIO OOPHOY 3a peCcypCHhl.
HaiiTi 4yncieHHyro 3aBUCUMOCTh U3MEHEHUS
KOJIMYECTBA BOJIKOB, KOJIMYECTBA JIUC U KOJTMYECTBA
3alilIeB CO BPEMEHEM, PEILIUB NIOJYYEHHYIO CUCTEMY
MeroaoM Pynre — Kyrrtel 4 nopsiaka. [loctponts
rpaduK 3aBUCUMOCTH KOJIMYECTBA BOJIKOB,
KOJIMYECTBA JINC U KOJIMYECTBA 3ai1IeB OT BPEMEHHU U
rpaduk $pa3oBoi TPACKTOPUM JAHHOW TUHAMUYECKOMH
cucteMsl (B mpocTpanctse). [Ipu BeIBOIC ypaBHEHUM
MaTeMaTHYECKOU MOJENH YUYECTh:

4. Tlpu oTcyTCTBUM BHYTPHUBUIOBON M MEXBHUIOBOU
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KOHKYPEHLIUH YHCIEHHOCTh U30JIMPOBAHHOMN
MONYJIALIMY 3aH1LEB BO3PACTAET, & U30JIMPOBAHHBIX
MOMYJISIIIAI BOJIKOB ¥ JTUC YObIBaeT. CKOPOCTh
HW3MEHEHUS NIPOIIOPLIMOHAIIbHA YUCIEHHOCTH
MOMYJISIUUHA B TEKYIIUA MOMEHT BPEMEHU

(k03¢ hUIHEHTHI TPOTIOPITUOHAIBHOCTH JJIS 3aHIIEB,
BOJIKOB U JIUC TpUHATH paBHbiMu 0,3, 0,04 1

0,01 cooTBETCTBEHHO);

5. Ilpu B3ammoielicTBHM 3al1IEB C BOJIKAMHU
YHCIIEHHOCTD 3aiIIeB YOBIBAET, & YHUCIECHHOCTh BOJIKOB
BO3PACTAET CO CKOPOCTHIO MPOMOPLIHOHATIBHOMN
KOJIMYECTBY BCTPEU 3aMIIeB C BOJIKAMU (MIPUHSTH 32
MIPOU3BE/ICHUE YUCIEHHOCTEN 3ail1IeB U BOJIKOB B
TEKYIIHA MOMEHT BpeMeHH, K03 (PHUIIHCHTHI
MPOIIOPLUOHATIBHOCTH JUIS 3aMLIEB U BOJIKOB IIPUHSATH
paBHbiME 0,04);

TecTsl MO AUCHMUILIMHE:
Kaxkoe BbICKa3bIBaHHE HaHOOJIEE TOYHO OIPEICIISCT MOHITHE
«MOZEIbY:
1)TouHas KONMsI OpUTHHANA;
2)opuruHall B MEHHATIOPE;
3)o0pa3 opurrnHana ¢ HanOoJee MPUCYIIMMA CBOMCTBAMHU;
4) HaYaJIBbHBIN 3aMbIce] Oy Tyero oobekra?
2.KommprotepHoe
MOJICTTMPOBaHUE
3TO:
1)nporecc mocTpoeHHs MOJIENN KOMITBIOTEPHBIMU CPEACTBAMU;
2) mporiecc ucciaeoBaHus 00BEKTa C TIOMOIIBIO KOMITBIOTEPHON
MO/ICTIH;
3) mocTpoeHue MOETH Ha IKpaHe KOMIIBIOTEPa;
4) pemeHne KOHKPETHOM 331a4M C TOMOIIIBIO KOMITBIOTEPA.
3. BepOanbHOW MOJICIIBIO SIBIISCTCS:
1) Mozienb aBTOMOOMIIS;
2) COOpHUK MPaBUII TIOPOXKHOTO JIBHKSHUS;
3) popmyia 3aKOHa BCEMHUPHOTO TATOTSHUS;
4) HOMEHKJIaTypa CIIHCKOB TOBApPOB Ha CKJIAJIE.
4. MaremMaTuuecKOi MOJIEIBIO SIBISCTCSA:
1) Mozieb aBTOMOOWIIS;
2) cOOpHHK TPABIII JOPOKHOTO JBUKCHUS;
3) dpopmyna 3akOHA BCEMHPHOTO TITOTEHUS;
4) HOMEHKJIaTypa CIIMCKa TOBAPOB HA CKJIAJIC.

0) Ilopsinox mpoBeAeHUsI MPOMEKYTOYHOI aTTeCTAIUM, OKA3ATE/JIH M KPUTEPHHU OLleHUBAHMA:
IIpoMexyTouHas arTecTanys o JUCHUILIMHE «MOoennpoBaHuey BKIIOYaeT TEOPETHUECKUE BOIIPOCHI,
MIO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS O0YHaIOLIMMUCS 3HAHUH, U MPAKTUYECKUE 3a1aHHS,
BBISIBIISIFOIINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, TPOBOJUTCS B popMe 3aueTa.

Kputepun oneHkn mpu MpoBEACHNUN 3a4eTa:

— Ha OIEHKY «3a4TeHO» — OOYy4YaloUIMiCS JEeMOHCTPUPYET JOCTATOYHBIH YPOBEHb
c(hOpMHPOBaHHOCTH KOMIIETEHIIMH, HAa BOMPOCHI IPENOAaBaTelsl B paMKax H3yYEeHHOTO Kypca aaeT
MIPABUJIBHBIE OTBETBHI, MOXET JOIyCKaThb HETOYHOCTH, 3aTPYINHEHHSA, HO B LIEJIOM 3HAHUS, YMEHUSA H
HaBBIKM COTJIACHO M3yYaeMbIM KOMIIETEHIIMSM YCBOEHBI; HAa 3a4ETHOE 3aHATHE NPEICTABIEH OTYET C
MPaBUIIBHO BBIMOJHEHHBIMHU MPAKTHYECKUMHU paboTaMu 10 JUCLUILINHE;




— Ha OIICHKY «He 3a4TeH0» — Pe3yJbTaT OOydYeHHS HE JOCTHUTHYT, OOYYaromHUHCcs HE MOXKET
MOKa3aTh 3HAHUS Ha YpPOBHE BOCHPOM3BEACHHA W OOBSICHEHHS WHGOpPMAIMH, HE MOXET IT0Ka3aTh
WHTEJICKTYadbHbIE HABBIKM PEIICHUS MPOCTHIX 33/ad, OTYET HE MPEJCTaBICH C BBIMOJHCHHBIMU
MPAKTHYECKUMU pabOTaMHU IO TUCIUILTHHE.



