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PaGouas  mporpamma  auciuiiuHbel  «OCHOBBI ~ MATEMAaTHYECKOIO
MOJEeIMpOBaHus»  pa3zpaborana Ha  ocHoBe DI'OC  BO  20.03.02
«IIpupo1000OyCTPOUCTBO ¥  BOJOIOJIB30BAHUE»  YTBEPHKACHHOIO  IMPUKA30M
MunucrepctBa oOpazoBanus u Hayku P® ot 6.03. 2015 r. Ne 160.

ABTOD:

KaHJ. TEXH. HayK, TOLEHT /7/ |

PaGouast mporpamma oOCyXI€Ha M PEKOMEHAOBaHA K YTBEPXKICHHUIO PEIICHHUEM

Kaeapsl CTPOUTENHCTBA M DKCIUTyaTallMM BOJOXO3SHUCTBEHHBIX OOBEKTOB OT
14.03.2022 r., npotokoma Ne 7.

3aBemyromuii kadeapou

KaHJI. TEXH. HAYK, JOLICHT A N.A. [Ipuxoabrko
’ 4

PaGouass mporpamma ojo0peHa Ha 3acellaHUd METOJUYECKOW KOMHUCCUU
dakynapTeTa TUAPOMETHNOPAIINU, BOJOCHAOXKEHUS U BoJlooTBeneHusI, 25.04.2022 T.
npoTokost Ne 8.

[Ipencenarens

METOINYECKON KOMUCCHUU %/

JI-p TEXH. HayK, nmpodeccop A.E. Xamxuau
PykoBoaurenb

OCHOBHOW MpodecCHOHATbHON

o0pa3oBaTeIbHOM MPOTPAMMBbI

K.T.H., JIOIEHT Py
~ B. B. Banxa




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabro ocBoeHUS TUCUUIUIMHBI «OCHOBBI MATEMATHYECKOTO MOJEIHPOBAHUSD)
sBisieTcs (opMHpoBaHME KOMIUIEKCa 3HAHUM 00 »JTamax MaTeMaTH4YeCKOro
MOJIEJIMPOBAHUS, METOJIMYECKUX OCHOBAX COCTABJIEHUS] MaTEMaTHUYECKUX MOJEIeH
U UX MaTEMaTHYECKOI 0 UCCIICJOBAHMUS.

3axaun

- IpUOOpPETEHHE HABBIKOB B MPUMEHEHUU OCHOBHBIX YHCIEHHBIX METOIOB IS
peneHns ypaBHEHUN MaTeMaTUYECKUX MOJENIEH;

- HpHOGpCTCHI/Ie HAaBBIKOB B IPOBCACHNWU BBIYUCIIMTCIIBHOI'O SKCIICPUMCHTA U
aHalin3a pe3yJIibTaTOB MATCMATHYCCKOT'O MOACIIMPOBAHUS.

2HepequL IVIAHUPYEMBIX PpeE3yJjibTaTOB 10 JUCHUIIJIMHE,
COOTHECCHHBIX C IVIAHUPYECMBbIMHA pe3yjdbTarTaMu OCBOCHUA
o0pa3oBaTeIbHOM NPOrPaAMMBI

B pe3yabrare ocBOeHMSI IMCHMIUIMHBI (OPMHPYIOTCHA CJeAyloluue
KOMIIeTeHIUM:

YK-1- CnocoGeH OCyIIecTBIATh MOUCK, KPUTHYSCKHM aHaAIU3 M CHUHTE3
nH(popMaIuu, IPUMEHATh CUCTEMHBIN MTOX0]T JIJIS PEIICHHUS ITOCTABICHHBIX 3a/1a4

3 Mecto nucuuiuiuibl B cTpyktype OIl 6akanaBpuara

«OCHOBBI MaTEMaTUYECKOTO MOJCIMPOBAHUS»  SBISCTCA  JUCIUTIMHOM
BapuaTtuBHOM yactu OIl moaroroBku oOyuarommxcs no HampasieHuto 20.03.02
«IIpupo000yCTPOICTBO M BOJAOIOJIL30BaHUE», HAMPaBIECHHOCTh «HKEHEpHbIE
CHCTEMBI BOJIOCHA0KEHHS, 00BOJHEHHUS U BOJIOOTBEACHUS.

4 O0obeM qucuumInHbI (108 yacoB, 3 3a4eTHBIX €AUHMIIHI)

Bunsl yueOHol paboThl Obbewm, Hacos
Ounas 3aouHas
KonrakTHas padora 51 13
B TOM YHCIIE:
48 10
—ayIUTOpHAasE  TO  BUJaM




y4eOHBIX 3aHATHHA

HTOro mo fucuumnnHe

— JIEKIINHU 18 4
— IPaKTUYECKHE 30 6
(;1aboparopHbIe)
— BHEAYAUTOpHAs 3 3
- 3a4er - -
— 3K3aMEH 3 3
— 3aIIUTa KypCOBBIX
paboT (IIPOEKTOB)
CamocrosiTesibHas padora
57 86
B TOM YHCJIE:
- KypcoBas paboTa (IIpOoeKT) - -
- Ipoyne ) BUJIBI 57 36
CaMOCTOSITEIILHOM PabOTHI
108 108

5 Coaep:xanue TUCUUILIAHBI

ITo uToram u3yyaemMoro Kypca CTyICHTBI CAAOT IK3aMEH.
JluciurinHa u3ydaercss Ha 3 Kypce, B 5 ceMecTpe.

Copepxxanue u CTPYKTypa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

Buabl yue6Hoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYIO0 padoTy

CTYJAEHTOB U TPYAOEMKOCTb (B Yacax)

2]
E E o B TOM B TOM JlaGopa | B TOM
5]
Ne Tema. EE § ‘(III)/ICJICB MpaxT L(III)/ICJIGB TOPHBIE lglcneB c
~ |OcHOBHBIE BOTPOCHI ; 2 = Jlexn OPME | eckue OPME | SAHATHA opme amoctos
== O PaKTH NPaKTUY PaKTH TeJIbHAs
S uu . | 3aHSATHS . N
& Z 4ecKoH €cKoi 4ecKoH pabota
TOJrOT TOIrOTO TOJTOT
OBKH BKHU OBKU™*
OCHOBBI
MaTeMaTHUYeCKOro
MOJICTTUPOBAHUS:
nenb W 3aJa4d
1 | kypca, obobem | VYK-1 5 2 2 5
JUCIUILTAHBI,
JIUTeparypa.
Hcnons3oBanue
MOJCIEH.




Tema.
OcHOBHBIE BOIPOCHI

dopmupyemble
KOMIIeTeHI[HH

Cemectp

Bujasl yue6Hoii paboThl, BKII0OYas CAMOCTOSITEJILHYI0 pagoTy

CTYI€HTOB M TPY/I0eMKOCTb (B Yacax)

Jlekiy
7071

B TOM B TOM Jlabopa | B TOM
quCcIe B YHClie B | TOPHBIC | YHCIIE B
¢dopme Tpaxru ¢dopme | 3amarus | dopme

P YEeCKHUe P p
MPaKTH MIPaKTHY HpaKTH
. | 3amATHA . .
4ecKou €CKOii YecKou
MOJrOT MIOJrOTO HOATOT

OBKH BKH OBKU*

CamocTtos
TeabHas
pabota

IIpouecchr
IMO3HAHHUS.
MeTtobl
IMO3HAHHUS.
MeTo b1
Hay4HOI'0
MMO3HAHHUS.
DopMmanuszanusl.

Mopenu  BOKpyr
Hac. Onpenesnenue
MO/ICIIH. Tuner
moxmener. Kiaccer
MOJIENIEH.
CBoiicTBa
MOJIENIEH.
KonnuectBennas
A KadyeCcTBEHHas
OLICHKa MOJICNICH.
Knaccuduxkarus
KOJIMYE€CTBEHHBIX
MoKa3aTeje
OLICHKH MOJIEIIH.
KauecTtBeHHas
OILIEHKA  MOJIEJIH.
Monenn
MHPOBO33PCHUSL.
DopMbI
MpeJCTaBICHUS
moaenu. s gero
HY’KHA MOJIENb.

YK-1

[Tonsatue
«MOJICTTUPOBAHHE)
. Mopaenuposanue
—  Kak  MeToj
HAy4YyHOTO
no3Hanus.  Llenp
MOJEITUPOBAHUSL.
IIpocteie Moaenu.
JKU3HEHHBIH LUK
MOJETUPYEMOH
CUCTEMBI.
IIpumenenue
Mozenei u
MOJIETUPOBAHUSI.

VK-1

MaremaTtuueckoe
MOJIEIMPOBAHHUE.
Hcropuueckue
TaIbI
BO3HUKHOBEHHMS
METOI0JI0T UK
MaTeMaTU4YECKOIro
MOJIETMPOBAHHS.
Maremartnueckas

VK-1




Tema.
OcHOBHBIE BOIPOCHI

dopmupyemble
KOMIIeTeHI[HH

Cemectp

Bujasl yue6Hoii paboThl, BKII0OYas CAMOCTOSITEJILHYI0 pagoTy

CTYI€HTOB M TPY/I0eMKOCTb (B Yacax)

Jlekiy
7071

B TOM B TOM Jlabopa | B TOM
quCcIe B YHClie B | TOPHBIC | YHCIIE B
¢dopme Tpaxru ¢dopme | 3amarus | dopme

P YEeCKHUe P p
MPaKTH MIPaKTHY HpaKTH
. | 3amATHA . .
4ecKou €CKOii YecKou
MOJrOT MIOJrOTO HOATOT

OBKH BKH OBKU*

CamocTtos
TeabHas
pabota

MOJIEND. Bunsr
MOJICITUPOBAHHSL.
Knaccudukarus
Mozenei 1o
croco0y
MPEJICTABJICHUS.
Knaccudukanus
MaTEeMAaTHYECKUX
Mojenei.
JerepMuHUpOBaH
HBIC MO/JICITH.
CroxacTnieckue
MOJICITH.

Ananutndeckas
MOJIETIb.

Monenn co
COCPEIOTOYCHHBI
MH TapaMeTpamMu.
Monenun c
pacnpeieneHHbIM
U THapaMeTpamu.
HMMuranuonHoe
MOJICTTHPOBaHHE.
H3omopduBIE
MO/IETIH.
T'omomopHBIE
MOJIETIH.

YK-1

Knaccer
MAaTEMaTHYCCKUX
MoJeeH, B
3aBHCHUMOCTH: OT
CIIO)KHOCTH
o0beKkTa
MOJICITUPOBAHHS;
OT oreparopa
MOJIeNn
(moamonenn); ot
BXOJHBIX U
BBIXOJHBIX
napamMeTpoB; OT
criocoba
UCCIICIOBaHHS
MOJIEINU; OT TN
MOJICITUPOBAHUSL.
Oransl npouecca
MOJICITUPOBAHUSL.
MupopmanmoHHb
€ MOJICTIH.
Iloctpoenue

VK-1




Tema.
OcHOBHBIE BOIPOCHI

dopmupyemble
KOMIIeTeHI[HH

Cemectp

Bujasl yue6Hoii paboThl, BKII0OYas CAMOCTOSITEJILHYI0 pagoTy

CTYI€HTOB M TPY/I0eMKOCTb (B Yacax)

Jlekiy
7071

B TOM B TOM Jlabopa | B TOM
quCcIe B YHClie B | TOPHBIC | YHCIIE B
¢dopme Tpaxru ¢dopme | 3amarus | dopme

P YEeCKHUe P p
MPaKTH MIPaKTHY HpaKTH
. | 3amATHA . .
4ecKou €CKOii YecKou
MOJrOT MIOJrOTO HOATOT

OBKH BKH OBKU*

CamocTtos
TeabHas
pabota

mozaenu. Cxema
MOCTPOCHHUS
MOJIEJIH.

Crpykrypa
MaTeMaTHYECKUX
MO/JICIICH.
CaoiicTBa
MaTeMaTHYEeCKUX
MOJIENIEH.
MaremaTtHueckoe
MO/IC/TUPOBAHHE.

Knaccudukarus
MaTeMaTHIECKOTO
MOICTUPOBAHHS.
Knaccudukarus
o THIy oOpasa
MaTeMaTHYCCKOM
mojenu. Buabl
MaTeMaTHIECKOTO
MO/ICTTUPOBAHUSI.

VK-1

Uccnenoranue
TEXHUYECKOTO
00BEKTA C
HCIIOJIB30BaHUEM
MaTeMaTHIECKOMH
MOJIETIH.

IIpsimas u
obpaTHas 3a1a4u
MaTEMaTHYECKOTO
MOJEJIUPOBAHUSL.
ITpunsrue
OpraHU3alMOHHO-
YIPaBJIEHYECKUX
pelieHui ¢
UCTIOJIb30BaHUEM
MaTeMaTHYECKOU
MO/IEJIU CUCTEMBI.
Oransl
IIOCTPOCHHUS
MaTeMaTHYECKON
MOJIETIH.

YK-1

BrrancantensHbIH

YK-1




Tema.
OcHOBHBIE BOIPOCHI

dopmupyemble
KOMIIeTeHI[HH

Cemectp

Bujasl yue6Hoii paboThl, BKII0OYas CAMOCTOSITEJILHYI0 pagoTy

CTYI€HTOB M TPY/I0eMKOCTb (B Yacax)

Jlekiy
7071

B TOM B TOM Jlabopa | B TOM
quCcIe B YHClie B | TOPHBIC | YHCIIE B
¢dopme Tpaxru ¢dopme | 3amarus | dopme

P YEeCKHUe P p
MPaKTH MIPaKTHY HpaKTH
. | 3amATHA . .
4ecKou €CKOii YecKou
MOJrOT MIOJrOTO HOATOT

OBKH BKH OBKU*

CamocTtos
TeabHas
pabota

SKCIEPUMEHT.
PazpaboTka
MeTOJa pacyera.
IInan noctpoenus
BBIUUCIIUTEIILHOTO
SKCHEPUMEHTA.
KomnerotepHsie
MOJIEIH.
IIpenmymectsa
KOMITBIOTEPHOTO
MOJICIUPOBAHHUS.
KommnbroTepHsIif
9KCIEPUMEHT.
HucTrpyMeHTs
KOMITBIOTEPHOTO
MOJIENUPOBAHMS.

10

ITocnenoBarensHO
CTb 3TAIoOB
KOMITBIOTEPHOTO
MaTeMaTHIECKOTO
MOJICIUPOBAHHUS.
Ilonstue
HHPOPMALMOHHON
cucteMbl. Buasl
MHPOPMALMOHHON
CHCTEMBI.
Crpykrypa
HHPOPMAMOHHON
CHCTEMBI.

O06ecnieynBaroIye
MO JACUCTEMBI
HHPOPMAIMOHHON
cucreMbl. Monenu
HHPOPMALMOHHBI
X cucteM. Mojens
"YepHoro suuka".
Mopens cocTaBa
CHUCTEMBI.
CrpykTypHas
MOJIeJIb CUCTEMBI.
Mopens «benoro
SIIIAKAY.

YK-1

11

KommnekcHeIi
MOJXOJ K

YK-1




Tema.
OcHOBHBIE BOIPOCHI

dopmupyemble
KOMIIeTeHI[HH

Cemectp

CTYI€HTOB M TPY/I0eMKOCTb (B Yacax)

Bujasl yue6Hoii paboThl, BKII0OYas CAMOCTOSITEJILHYI0 pagoTy

Jlekiy
7071

B TOM B TOM Jlabopa | B TOM
quCcIe B YHClie B | TOPHBIC | YHCIIE B
¢dopme Tpaxru ¢dopme | 3amarus | dopme

P YEeCKHUe P p
MPaKTH MIPaKTHY HpaKTH
. | 3amATHA . .
4ecKou €CKOii YecKou
MOJrOT MIOJrOTO HOATOT

OBKH BKH OBKU*

CamocTtos
TeabHas
pabota

ABTOMAaTH3UPOBaH
HOMY
MPOCKTHPOBAHUIO.
IIpuHIMIBL
CHCTEMHOT0
moAXoa.
Knaccudukarus
nakeToB CAIIP.

Tpu ypoBHs
CAIIP/ACTIIIL.

ABTOMAaTH3UPOBAH
Hele CAD
/ICAM/CAE/PDM
KOMILIEKCBI.
MaremaTH4eCcKoe
MOJIETTUPOBaHUE
TUAPOJUHAMUYECK
WX MPOIIECCOB.
Knerounsie
aBTOMATEI.

12

ba3b1 nanHbIX.
Knaccudukanus
0a3 TaHHBIX.
ApxuTtekrypa
(hatin-cepsep.
ApxuTtekrypa
KIIMEHT-CEpBEp.
S3b1K 3anpOCOB
SQL (Structured
Query Language).
Cucrtema
yIpaBJICHUS
0a3aMU TaHHBIX
(CYBM). Tumsr
yIpaBJisieMoit
0a3bl TaHHBIX
CVYB/. Onenka
MIPOU3BOUTEILHO
ctu CYB/.

YK-1

Kypcosas
paboTa(TpoeKT)

Hroro

57




Coaep:xaHue M CTPYKTYpa IMCUMILIMHBI 110 3204HOI (hopme 00yueHust

Bubl yueoHoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy
CTYACHTOB U TPYAOEMKOCTb (B Yacax)

B TOM BToM | Jlabopa | BTOM

YHCIIE B YHCcIe B | TOPHBIE | 4YHCICE B
[IpakTn

¢bopme qeCKIIe ¢dopme | 3amaTusa | dopme | Camocros

TIPaKTH TIPaKTHY MPaKkTH | TeNbHas
. | 3aHATHA . .

4ecKoH ecKoi 4ecKoil paboTta
MOJrOT MIOJrOTO HOATOT

OBKH BKH OBKU*

Tema.
OCHOBHBIE BOTIPOCHI Jlexiy

numn

Dopmupyemble
KOMIIETEeHIIUU
Cemectp

Tunel Moaenen.
Kiaccel mozenei.
CaoiicTBa
MO/ICIICH.

KommaectBennas
M KayeCcTBEHHAs
OILICHKA MOJEIIEH.

Knaccuduxkarus
KOJIMYECTBEHHBIX
IoKasaTeici
OILICHKH MO/ICJIH.
IlonsTne
«MOJICTTHPOBAaHUC) VK-1 S 2 3 43
. Lens
MOJIETTUPOBAHUSI.
IIpumenenue
MoJienen u
MOJICTTUPOBAHUSI.
MaremaTtuueckoe
MOJICITUPOBAHHE.
MaremaTtuueckas
MOJEJIb U €€
KIIacCU(UKAITHS.

Bunel
MOJIETMPOBAHMUS.

HudopmanmoHHEI
€ MOJICNH.

MaremaTtuueckoe
MOJICITUPOBAHHE.
DTansl
MOCTPOCHHS
MaTeMaTHYECKOH
MO/ICIIH.
BrruncauTenbHblin VK-1 5 2 3 43
SKCIIEPUMEHT.
KomnrerotepHbie
MOJIEIIH. 33791154
MHPOPMATMOHHON
CHCTEMBI.
Knaccudukarus
maketoB  CAIIP.
MaremaTtnueckoe
MOJIETTUPOBaHUE

10




Buasl yueOHoii paboThl, BKII0OYas CAMOCTOSATEJIbHYI0 PaboTy
° CTYIEHTOB M TPY/I0eMKOCTb (B 4acax)
= =
; = o B TOM B TOM Jlabopa | B TOM
$ = 5 YHCIIE B 4yCcIe B | TOPHbBIE | 9YHCICE B
Ne Tewa. g2 S ¢dopme Tpaxru ¢dopme 3aIrII)HTI/IH ¢dopme | Camocros
~ | OcHOBHBIE BOIIPOCHI E 2 3 Jlexn P YECKUE p P
2= o TIPaKTH MIPaKTHY NpPaKTH | TelbHas
22 um . | 3aHATHA . .
& 2 4EeCKOH €CKoM 4ecKoH pabota
MOJrOT MIOJrOTO HOATOT
OBKH BKH OBKH*
THIPOJMHAMHIECK
UX TPOIIECCOB.
Uroro \ 4 \ \ 6 \ \ \ \ 86 \

6 IlepeyeHb  y4eOHO-MeTOAMYECKOI0  olecnevyeHHsl  JJIA
CaAaMOCTOSITEJIbHOM PAa00ThI 00Y4AIOIIUXCS 110 AMCHUIIIUHE

1.

MY OcHoBbl MatemaTuyeckoro mojenupoBanus. U.A. Ilpuxonabko,
E.N. Xarxoxy 2019
https://edu.kubsau.ru/file.php/109/MU_osnovy matematicheskogo mode
lirovanija_ 579562 v1 .PDF

Mertoauueckue pekoMmeHaaruu «OOpabOTKa METEOPOJOTHUECKUX
TAHHBIX). E.®. Yebanosa, E.B. Hertapéna 2016
https://edu.kubsau.ru/file.php/109/01 Metod.Meteo 2016 izd.pdf

/ ®oH/I OLIEHOYHBIX CPEICTB JJisl MPOBeIeHHUs TPOMEKYTOUHOM
arTecTaluu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (JOPMUPOBAHNUS B
npouecce 0CBOCHHs1 00pa3oBaTeJbLHOM NMPOrPaMMbl

Homep cemectpa

OTalebl (I)OpMI/IpOBaHI/I}I KOMIIETEHIIUH 110 JUCHUIIIINHAM,

IIpaKTHKaM B npouecce ocBoeHus OI1

VYK-1. CnocobeH OCyIIecTBIATh MOUCK, KPUTUYECKUIA aHAJIW3 U CUHTE3 MH(pOpMaLuH,

MNPUMCHATDH CHCTE€MHBIM ITOAX0d A1 peUICHU MOCTABJICHHBIX 3a1a4

2 dunocodus
1,2,3 MarteMaTuka ¢ dJIEMEHTAMH CTaTUCTUKHA
1 Xumust
1 Nnxenepnas rpaduka
2 DNEeKTPOTEXHHKA, FTICKTPOHNKA U aBTOMATHKA
1,2 dusuka

11



https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo_modelirovanija_579562_v1_.PDF
https://edu.kubsau.ru/file.php/109/MU_osnovy_matematicheskogo_modelirovanija_579562_v1_.PDF
https://edu.kubsau.ru/file.php/109/01_Metod.Meteo_2016_izd.pdf

TeopeTnueckas MexaHHKa

COHpOTI/IBJ'IeHI/Ie MaTCpruajIoB

AHanu3 mpoueccoB MpUpoa000yCcTpoiicTBa U
BOJIOIOJIb30BAHUS

7.2 Onucanme moka3sartejiell M KPUTEPHUEB OUNCHHUBAHHUSA KOMHeTeHHI/Iﬁ Ha
PA3JINYIHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIMHCAaHHUEC IIKAJIbI OIICHUBAHUA

[Inanupyemblie
pe3yIbTaThl OCBOCHUS
KOMIIETEHIIUU

YpoBeHb OCBOEHUS

HEYJIOBJIETBOP
UTEIBHO

Y0BJIETBOPH
TEJILHO

XOpOILO

OTJIMYHO

O11eHOYHO
e

CpPEICTBO

YK-1. CnocobeH oCyIIecTBIsATh MOUCK, KPUTUUYECKUI aHAU3 W CHUHTE3 HH(OpMAIHH,
MPUMEHSITh CUCTEMHBIN TIOJIXO/ I7Is1 pELICHHI TOCTABJICHHBIX 33124

YK-1.4. I'pamortHoO,
JIOTHYHO,
apryMEHTHPOBaHHO
dbopmupyet
COOCTBEHHBIE
CYXKIEHHS U OLCHKH.
Otnuuaer  ¢axkThl  OT
MHCHHUH,
UHTEpIpETaLni,

OLIGHOK ¥ T.J. B
paccyXKAECHUsIX Ipyrux
Y4aCTHUKOB

JACATCIIBHOCTHU

YK-1.3.
PaccmatpuBaer
BO3MOXXHbIE BapUaHTHI

peUICHUA 3a1a4u,
OLCHUBAsA nux
JOCTOMHCTBA nu
HEIOCTAaTKH

YK-1.5. Onpegnensier u
OLICHUBAET

MOCIIEACTBHSA
BO3MOXHBIX pEeLIeHUI

3aJa9u.

HE 3HaeT:

—  OCHOBHBIE
METOABI
TEXHOJIOTHH
pabot c
y4ETOM
BO3/JICHCTBUSA
MIPOLIECCOB
CTPOUTEINLCTB
a u
9KCILTyaTalin
00BEKTOB
MIPUPOI000YCT
poricTBa u
BOJIOIIOJIb30Ba
HUS Ha
KOMIIOHEHTBI
MPUPOIHOMN
cpeabl -
IpaBuiIa u
HOPMBI
9KOJIOTHYECKO
i 0e3-
OTIACHOCTH
npu
CTPOUTEILCTB
e u
IKCIUTyaTaluu
00BEKTOB
IPUPOI000yCT

3HaeT
MIOBEPXHOCT
HO:

— OCHOBHBIE
METOABI
TEXHOJIOTHH
pabort c
y4eToM
BO3/JICHUCTBUSA
MIPOLIECCOB
CTPOUTEINBCT
Ba u
IKCIUTyaTaly
U OOBEKTOB
IPUPOI000Y
CTpPOMCTBA U
BOJIOTIOJIB30B
aHuA Ha
KOMIIOHEHTBI
MPUPOIHOM
cpeabl —
npaBWia |
HOPMBI
JKOJIOTHYECK
o 6es3-
OTIACHOCTH
npu
CTPOUTEINBCT
BE u
JKCILTyaTalu

Xoporo
3HaeT:

— OCHOBHBIE
METO/IBI
TEXHOJIOTHH
pabort c
Y4eTOM
BO3EHCTBUS
MIPOIIECCOB
CTPOUTENHCT
Ba u
SKCIUTyaTaIl
" O0OBEKTOB
IPUPOI000Y
CTpPOMCTBA U
BOJIOIOJIH30B
aHus Ha
KOMITOHEHTEI
IIPUPOIHOU
Cpelsl -
mmpaBuiia |
HOPMBI
9KOJOTHYECK
ol 0e3-
OIIaCHOCTH
pu
CTPOHUTEIBCT
BE u
SKCIUTyaTaI|
" O0OBEKTOB

I'my6oxo
3HAeT:

—  OCHOBHBIE
METO/TBI
TEXHOJIOTHH
pabot c
Y4eTOM
BO3JICHCTBHUS
MPOIIECCOB
CTPOUTENHCTBA
u
IKCIUTyaTaluK
00BEKTOB
IPUPOI000yCT
poiicTBa u
BOJIOTNOJTE30BA
HUS Ha
KOMITOHEHTBI
HPUPOIHOU
Cpens -
MpaBwiia "
HOPMBI
9KOJIOTHYECKO
171 Oes3-
OTACHOCTH
npu
CTPOUTEIILCTBE
"
SKCIUIyaTal|u
00BEKTOB

Pedeparsr,
KOHTPOJIBH
BIe
paboThI,
TECTOBBIE
3a1aHus,
9K3aMeEH.

12




poiicTBa u
BOJIOTOJNTF30BA
HUSL

He ymeer:

OCYIIECTBIISITh
MTOUCK "
HCTIOTb30BaHH
e
nHpOpPMALUH,
Heo0X0 Mo
TS

3¢ hekTUBHOT
O BBIMTOJTHECHUS
npodeccuona
JMBHBIX  3a]1a4
npu
HCCIIeI0BaHHUS
X BO3JEUCTBUS
MPOIIECCOB
CTPOUTENLCTB
a U
9KCILTyaTaln
00BEKTOB
MIPUPOI000YCT
poiicTBa u
BOJIONOJIE30Ba
HUA,

b

HCIIONB30BaTh
He0O0XOINMBIE
METOIUKHU
pacuera
rpaduKoB
BOZIONIOTPEOIIC
HHS OOBEKTOB
BOJIOTIOJIb30BA
HUS.

U OOBEKTOB
MIPUPOI000Y
CTpPOMCTBA M
BOJIOTONTE30B
aHusl.

YmMmeerT:

OCYIIECTBIIS
Th TOUCK H
HCTIONB30BaH
nue
nHpOpMau
H)
HE00X0AUMO
" st
a¢hexkTuBHO
ro
BBITTOJIHCHHS
npoeccron
QIBHBIX
3ajad  IpH
HCCIIEI0BaHU
SIX
BO3JECHCTBHA
MIPOLIECCOB
CTPOUTEINBCT
Ba u
IKCILTyaTalu
u OOBEKTOB
pUPOI000y
CTpPOMCTBA U
BOJIOTIOJIB30B
aHuS;

HCIIOJIL30BaAT
b
HEOOXOIMMBI
€ METOIUKH
pacueTta
rpaduKoB
BOJOTIOTPED
JICHHUS
00BEKTOB
BOZIOIIOJIE30B
aHusl.

IPUPOI000Y

CTpoOiicTBa U
BOJIOIOJIE30B
aHusl.

Ymeer
Ka4yeCTBEHHO

OCYIIIECTBIIS
Th TIOUCK H
HCTIONB30BaH
ne
uHpOpMaIu
u,
HEOOXO0TUMO
i JUTSt
3 PEKTHBHO
ro
BBITIOJTHEHHS
poheCCHUOH
aITBHBIX
3a1a4  TIpH
UCCIIeI0OBaHU
X
BO3JICHCTBUSA
TIPOLIECCOB
CTPOUTEINBCT
Ba "
IKCILTyaTamu
U  0OBEKTOB
IPUPOI000Y
CTpPOMCTBA U
BO/JIOTIOJTB30B
aHus;

HCIIOIB30BaT
b
HEeOOXOINUMBI
€ METOJIHUKH
pacuera
rpaduKoB
BOJOTIOTPEO
JICHUS
00BEKTOB
BOZIOTIOJIH30B

MPUPOI000YCT
poiicTBa u
BOJIOTIOJIb30BA

HUSL.

Ywmeer
Ka4eCTBEHHO H
OBICTPO:

OCYIIECTBIIATD
TIOUCK "
UCTIOJIb30BaHH
e
nH(pOopMaIuy,
HEO0XO0IUMOi
JUTS
s¢dhexkTrBHOTO
BBITIOJTHEHHUS
npodeccuonan
BHBIX  3ajad
npu
UCCIICIOBAHUS
X BO3JEHCTBUS
MPOIIECCOB
CTPOUTENLCTBA
"
9KCIUTyaTaluu
00BEKTOB
MPUPOI000yCT
poiicTBa u
BOJIOTIOJIL30BA
HUS,

HCITOJIB30BaTh
HEOOXOAMMEBIE
METOIMKHN
pacuera
rpa¢puKoB
BojionoTpedie
HHUSI OOBLEKTOB
BOJIOIIOJIH30Ba
HUSL.
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aHMs.

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUA WJIM HHbIe MAaTEePHAJIbI,
HeoOXoaMMble I OIEHKH 3HAHMHA, YMeHMii, HABBIKOB M ONbITA
AeITeJIbHOCTH, XaPAKTEPU3YIIIHUX ITanbl ()OPMUPOBAHUS KOMIETEHUMH B
npoiecce 0CBOeHNs 00pa3oBaTeIbHONH MPOrpaMMbl

YK-1. CnocoGeH ocylecTBIATh MOUCK, KPUTUUYECKUN aHAIU3 U CHUHTE3
uH(pOpMaIuK, NPUMEHSITh CUCTEMHBIN MOAXO/ JIJISl PEIlICHUs MOCTaBICHHBIX 3a/1a4

Jlna mekyuiezo Konmpoinsn

Pedeparsl

TeMmsbl pedepaToB, peKOMEHIYEMbI€ K HATMCAHUIO MTPU U3YUYECHUU
TUCUUIUTMHBI « OCHOBBI MATEMATUYECKOTO MOJICIIUPOBAHUS

1. Poib 1 MecTo MOJEIUPOBAHUS B CO3/IaHUU U UCCIIEIOBAHUH CHCTEM.

2. Kpurepuu kauecTBa MaTeMaTUYECKUX MOJICIICH.

3. OCHOBBI MaTeMaTU4YECKOTO MOJICTUPOBAHMS: TPEOOBaHUS K MOJICIISIM,
CBOMCTBA MOJICJIEH, COCTABICHUE MOJIEIIEH, IPUMEDPBI.

4. Kiaccudukanys METOJ0B MOCTPOCHUS MOJIEIEH CHUCTEM.

5. Tloctpoenue monenei uaeHTUGUKAIIMI TOUCKOBBIMU METOAMHU.

6. OreHka TOYHOCTH U JOCTOBEPHOCTH PE3YyJIbTATOB MOJICTUPOBAHMUSI.

7. TexHonorus MoOCTpoeHUs Mojene (B oOiieM ciydae U JJisi KOHKPETHBIX
CXEM).

8. MaremMaTndyeckoe MOICTUPOBAHNE KaK HayKa U UCKYCCTBO.

9. CoBpeMeHHbIE METO bl IPOTHO3UPOBAHUS SBICHHUI H ITPOIICCCOB.

10. Knaccudukarus sS36IK0B U CHCTEM MOACIUPOBAHUS.

11. MeToauk# BEIUUCIUTEIIBHOTO (KOMITBIOTEPHOTO) AKCIIEPUMEHTA.

12. TlepcrieKTUBBI  pPa3BUTHUSI  KOMITBIOTEPHOTO  MOJEIMUPOBAHUS  CIIOXKHBIX
CUCTEM.

13. KayecTBeHHBIE METOIBI MOJCTUPOBAHUS CUCTEM.

14. CucreMHass AWHAMUKAa KaK METOJOJOTUS W HMHCTPYMEHT HCCIEIOBaHUS
CJIOKHBIX TIPOLIECCOB.

15. AHanu3 CJIOKHBIX CUCTEM C TIOMOIIBIO MOJICJICH KIIETOYHBIX aBTOMATOB.

16. DBOMIOIIMOHHOE MOJICTMPOBAHUN U TEHETHUECKUE AJITOPUTMBI.

17. CoBpeMeHHbIE TTOAXOAbl UMUTAIIMOHHOTO MOJICTUPOBAHUS.

18. PacnipeniennieHHbIE CUCTEMbI UMUTAIIMOHHOTO MOJICTUPOBAHUSI.

19. Crioco0sl1 yripaBiieHUS] BpeMEHEM B UMUTAIIMOHHOM MOJICITUPOBAHUMU.

20. Ucnonb30BaHWE OHTOJIOTUM B UMUTAIIMIOHHOM MOJICIMPOBAHUH.

21. MeTo bl MHTEUIEKTYaIbHOTO aHAJIN3a JaHHBIX.

22. MeToibl IPOTHO3UPOBAHUS HA OCHOBE HEUETKUX BPEMEHHBIX PSIJIOB.
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KonTpoJsbHbIie padoThI

BapuaHT KOHTPOJIbHOM pabOTHI.

B knwure 140 ctpanun. B nmaTHUIly CTyIeHT mpouuTtan B 1,2 pa3a MeHbIIE
CTpaHHIl, 4eM B cy000Ty, 1 Ha 20 cTpaHull O0JbIlIe, YeM B BOCKpeceHbe. CKOIBKO
CTpaHMIl MPOUYUTAT CTYACHT B cy000Ty? Kputepuem OIleHMBaHUS BBITIOJHEHUS
paboTHI SIBJISIETCA PELICHHE 3aJayd C BBIJCICHUEM TPU 3Tana MaTeMaTH4YeCKOIo
MO/ICJIMPOBAHUS.

TecTOBbBIE 3aJaHUA

[To  mgucrumumae  «OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJICITUPOBAHHS
MIPETYCMOTPEHO MTPOBEICHUE TECTUPOBAHUSI.

TectoBeie 3amanus 10 aucnuIUIMHE «OCHOBBI  MaTEMaTHYECKOTO
MOJCIUPOBAHUS»  BKIIOYECHBI B 0a3y  TecTOBbIX  3amaHuii  «OCHOBBI
MaTEMaTHYeCKOTO0 MOJCIUPOBAaHUI» B KOHCTPYKTOpE TECTOB aJallTUBHOU
CTpyKTypbl TecTupoBanus (MHauro) m wumerorcs B Hamuumu B LleHTpe
uHpopmaImoHHbIX TexHonoruit Kyol'AY.

TecToBBIE BOIIPOCHI AJ1s1 MPOBEACHUSI TECTUPOBAHMUSI

Bompoc Ne 1 OcHOBHbIE BUAbI MOJICTUPOBAHUS

OTBeTHI: 1. MaTtepruasibHOE U UICATBHOE

2. IIlpenMeTHOE U BBIMBIIUIEHHOE

3. BuprtyanbHoe U peaabHOe

4. BemecTBeHHOE U TyXOBHOE

5. OBELIECTBIEHHOE U COBEPUIEHHOE

[TpaBmiibHbIN 0TBET No 1

Bonpoc Ne 2 OCHOBHOM BUJ MaTEPUATIBHOTO MOJAEIUPOBAHNUS

OTBeTHI: 1. BemecTBeHHOE MOJIETUPOBAHUE

2. ®U3NYECKOE MOJECTUPOBAHUE

3. MexaHn4eckoe MOACITUPOBAHUE

4. MaTeMaTHu4eCcKoe MOJICIMPOBAHHE

[TpaBuiibHBIN OTBET Ne 2

Bonpoc Ne 3 OCHOBHOW BUJ UJCAIBHOTO MOJICIMPOBAHUS

OTBeTHI: 1. duznyeckoe MOAEITMPOBAHHUE

2. AOCTpakTHOE MOJIETUPOBAHHE

3. IlpenMeTHOE MOJIETMPOBAHKE

4. MaTeMaTU4eCcKoe MOJICIMPOBAHKE

[TpaBmiibHbIN 0TBET No 4

Bonpoc Ne 4 MaremaTudyeckoe MOAEIUPOBAHUE, ITO MOJICIUPOBAHUE,
TP KOTOPOM:
OTBeETHI: 1. UccnenoBanue oObEKTa OCYIIECTBISCTCS MOCPEICTBOM

Mojen, CGHOPMYJIMPOBAHHOW HAa SI3bIKE MaTEMaTUKH, C

15




HCIIOJIB30BAHHUECM TCX HUJIM MHBIX MAaTCMAaTHYCCKUX MCTOIOB.

2. PeanbHOMYy O0OBEKTY MPOTHUBOIOCTABISIETCS €ro
YBEJIMUCHHAs] WM  yYMEHBbIIEHHAs KON, JIOMyCKarolas
HCCJIEIOBAHNE B TJAOOPATOPHBIX YCIOBUSIX.

3. Moaenupyetcs CTpyKTypa U QYHKIIHSI MOJIEKYIT

[TpaBwibHbIM oTBET No 1

Bonpoc Ne § OpauH U3 3TalOB MATEMATUYECKOT0 MOJIETUPOBAHMS

OTBeTHI: 1. Hazgauenue maciiraba Moienu

2. ITocTtanoBka 3agauu

3. 9KCH€pI/IMeHTaJ'IBHBIe HCCJIICA0OBAHUA

4. KonctpyrpoBaHue MOACIH

5. Be1bop kputepus mogoous

ITpaBunbhbiil oTBET No 2

Jlna npomesrcymounozo KOHmpons

Bonpocel Ha 3k3aMeH

YK-1. Cnioco0eH ocymecTBIASTh MOUCK, KPUTHYCCKUI aHAJIHN3 U CUHTE3
UH(pOpMALMHU, TPUMEHATH CHCTEeMHBbIH MOAX0J /sl pelleHus
MOCTABJIEHHBIX 3a/1a4

1. ObGnactu wucnosb3oBanust wmoxenel. Ilpoueccsl mo3HaHus. MeTobl
MTO3HAHUS.

2. Metoas! HayuHOTO TTo3HaHM. Dopmanm3arus. OnpeaeneHne MO,

3. Tumsl moneneii. Kitaccsr mogesneii. CBocTBa MOIENEH.

4. KonuyecTBeHHass W KaueCTBEHHas olleHka Mojened. Kiaccudukanuys
KOJIMYECTBEHHBIX MOKA3aTeJIe OIIEHKU MoJiesin. KauecTBeHHas: OLIEHKA MOJEIH.

5. Mogenu mupoBo3z3penus. Dopmbl npeactaBiaeHuss Moaenu. st uero HyxHa
MOJEb.

6. [lonartue «momenupoBaHue». MopaenupoBaHuE — KaK METOJl HAy4YHOTO
no3Hanus. Llenb MogenupoBaHusi.

7. Ilpocteie  Mopenu. JKU3HEHHBIH UK ~ MOJETUPYEMOM  CHUCTEMBI.
[IpumeHnenune Moesie 1 MOAEIUPOBAHUSL.

8. Maremaruueckoe MojaenupoBaHue. Vctopudeckue 3Tamnbl BOZHUKHOBEHUS
METOJI0JIOTUM MaTEMATUYECKOTO MOJICIIMPOBAHUS.

9. Maremartnueckas Mojaens. Buasl wmonenupoBanus. Kiaccupuxamms
Mojenelt 1o crmocoOy mpencraBieHus. Kiaccudpukanus MaTeMaTHYECKUX
MoOJenen.

10. HderepmunupoBanHble  MoAenu. (CroxacTuyeckue  (BEpOSTHOCTHBIEC)
MOJIENTA. AHATTUTAYECKAS] MOJEb.

11. Moxenu  co  COCpPEIOTOYEHHBIMM  MapameTrpamu.  Mojgenu ¢
pacrpeelIeHHBIMU NTapaMeTPaMH.
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12. Umuranmonnoe mopenupoBanue. M3omopdusie momenu. ['omomopdabIe
MOJEIH.

13. Kmaccel MaremMaTuyeckux MOJENe, B 3aBUCUMOCTH: OT CIOKHOCTH
00BEKTa MOJEIUPOBAHUSA;, OT olepaTopa Mojaenu (MOJMOAENHN); OT BXOJHBIX U
BBIXOJIHBIX T[apaMeTpoB; OT cHoco0a UCCIENOBaHUS MOJEIN; OT LEeTu
MOJEIUPOBAHUs. DTalbl IPOLEcca MOJICIUPOBAHHUS.

14. Undopmanuonnsie Mmopenu. Iloctpoenue monmenu. Cxema TOCTPOEHUS
monenu. CrTpykTypa MaremaTudyeckux mojeneid. CBOHCTBa MaTEMAaTHYECKUX
MOJENEN.

15. Marematuueckoe wmomenupoBanue. Kiaccudukamus MaTeMaTHIECKOTO
moxaenupoBanus. Kraccudukanus mo tumy obpaza MaTeMaTHYECKONH MOJEIH.
Buabl MaTeMaTH4€CKOTO MOACTUPOBAHUS.

16. UccnenoBanue TEXHUYECKOTO o0BeKTa c UCIIOJIb30BaHUEM
MaTemaTuueckoi wmognenu. [Ipsmas u oOpaTHas 3agaud MaTeMaTH4YECKOIro
MozaenupoBanus. lIpuHATHE OpraHM3alMOHHO-YIPABICHUYECKUX PEIICHUH ¢
UCITOJIb30BAHUEM MAaTEMaTUYECKON MOJIEIIN CUCTEMBI.

17. Dranel NOCTPOEHHs] MaTeMAaTUYeCKOM MoJenu. BplunciauTenbHbIl
sKcriepuMeHT. PazpaboTka MeTona pacuera. [1nan mocTpoeHus! BBIYUCIUTEIBHOTO
DKCIIEPUMEHTA.

18. KommbroTepHbie MOJEIIN. [IpenmymiecTBa KOMIIBIOTEPHOI'0
MoaenupoBanusl. KOMIBIOTEPHBIN SKCIIEPUMEHT.

19. MHCTpyMEHTBI KOMITBIOTEpHOTO MojeiaupoBanus. [locmenoBaTreabHOCTh
ATANoOB KOMIBIOTEPHOTO MaTEMATUYECKOTO MOIETIMPOBAHMUSI.

20. [Tonstne nHpOpMaMOHHON cUCTEMBI. Buasl nHOOPMAIMOHHON CHUCTEMBI.
CrpykTypa nH()OPMAMOHHOW CUCTEMBI.

21. Monenu undopmaimoHHsix cucreM. Mogaens "UepHoro simuka". Mopaenb
COCTaBa CUCTEMBI.

22. CTpyKTypHas MOJAEINb CUCTeMbl. MoJIeh «0eJoro SIIHUKaY.

23. KoMIiekcHplii MOAXOA K aBTOMAaTU3HMPOBAHHOMY IPOEKTUPOBAHHUIO.
[IpUHIUIIBI CHCTEMHOTO TTOAX0/A.

24. Knaccudukarus naketoB CAIIP. Tpu yposus CAITP/ACTIIII.

25. AsromatuzupoBanubie CAD/CAM/CAE/PDM koMmiiiekchl.

26. MaremaTHueckoe MOJACTUPOBAHUE THIPOJUHAMHYECKHX  IPOLIECCOB.
Kiierounbie aBTOMAaTHI.

27. baspl nanabix. Knaccudukarms 6a3 TaHHBIX.

28. Apxurekrtypa (aiin-cepBep. ApXUTEKTypa KIMEHT-CEPBED.

29. Ilpumeps! pensitimonubix CYB/I. MHaekc: nepBUYHBIN — BTOPUUYHBIN. S3bIK
zarpocoB SQL (Structured Query Language).

30. Cucrema ynpasnenus 6azamu ganabix (CYB/]). Cepsep 0a3 naHHBIX.

BOHpOCI)I, BBIHOCHUMBIC Ha JK3aMCH, JOBOIATCA OO CBCACHUS CTYICHTOB HC
IIO3JHCC, YEM 3a MCCAL 10 CAa4YH DK3aMCHA.
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7.4 Meroanueckue MaTepuasbl, ONpeAesilOIIMe  NPOUexYPbI
OLICHMBAHMA 3HAHMH, YMEHHH, HABBIKOB M ONBITAa [AeATEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl GOPMUPOBAHUA KOMIIETCHLMIA

Pedepar — 310 KpaTkoe H3J0KE€HHWE B MHUCHMEHHOM BHUJE COJEpKAHUS U
pe3ynbTaTOB UHAMBUAYATIBHON Y4EeOHO-UCCIEA0BATENILCKON NEATEIbHOCTH, UMEET
perIaMeHTUPOBAHHYIO CTPYKTYPY, COACpKaHUE U OPOPMIICHUE.

Kpurepusimu ouenku pedepara  SBISIOTCS:  HOBH3HA  TEKCTa,
00OCHOBAaHHOCTb BBIOOpAa HMCTOYHHUKOB JIUTEPATYpPbHI, CTEHEHb PACKPBITHS
CYIITHOCTH BOTIPOCa, COOMIOACHUS TpeOOBaHUN K 0(hOPMIICHHIO.

OreHka «O0TJIMYHO» — BBITIOJHEHBI BCE TPEOOBAHUSA K HAMMCAHUIO pedepaTa:
o0o3HaueHa mpobemMa 1 000CHOBaHa €€ aKTyadbHOCTD; CACIaH aHAJIN3 Pa3IMYHBIX
TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO IPOOJIEMY U JIOTUYHO U3JI0KEHa COOCTBEHHAs
MO3ULIKS; CPOPMYIUPOBAHBI BBIBOJIBI, T€Ma PACKphITa IMOJHOCTHIO, BBIAECPKAH
00BEM; co0III0/IeHBI TPEOOBAHUS K BHEIIHEMY O()OPMIICHHUIO.

OneHka «XOpolo» — OCHOBHbIE TpeOOBaHUS K pedepaTy BbIIOIHEHBI, HO
Opu HTOM JIONyUIEHbl HENO04€Thl. B 4acTHOCTH, HMMEIOTCSI HETOYHOCTH B
U3JIO)KEHUU MaTepualia; OTCYTCTBYET JIOTMYECKas IOCIEA0BATEIbHOCTh B
CYXJICHMSIX; HE BbIEpKaH 00BbEM pedepara; UMEIOTCA YIIyIIEHUs B 0()OPMIICHHUH.

OneHka «yAOBJIETBOPHTEJIBbHO» — MMEIOTCSI CYIIECTBEHHbBIE OTCTYIICHUS
oT TpeOoBaHMil Kk pedepupoBanuto. B yacTHOCTH, TeMa OCBelIeHa JUITh YACTUYHO;
JOMyHIeHbl (pakTUUYecKue OIMOKM B colaepkaHuu pedepaTa; OTCYTCTBYIOT
BEIBOJIBI.

OuneHka «HeyIOBJIETBOPUTEJIBHO» — TeMa pedepaTa HE pacKphITa,
OoOHapy>KMBaeTCsl CYUIECTBEHHOE HEMOHMMAaHHE MpoOJeMbl WM pedepar He
IIPEJCTaBJIEH BOBCE.

KpuTtepun onieHnBaHus BHINOJIHEHUSI KOHTPOJIbHOW padoThI:

OTMeTKa «OTJMYHO» — BOIPOCHl TNMHCbMEHHON KOHTPOJBHOW pPabOTHI
OCBEILIEHbl B IIOJIHOM 00bEMEe, C TPUBEICHUEM KOHKPETHBIX ONPE/CIICHUH,
MOHSTUH, TPUMEPOB, GOPMYII.

OTMeTKa «XOpOLIO» — BOMPOCHI TMHUCHMEHHOW KOHTPOJIBHOU pPabOTHI
OCBELLIEHBI IPABUJIBHO C YYETOM |-2 HETOUHBIX ONPENEIICHUN WIH 2-3 HEJOYETOB.

OTMeTKa «YyAOBJIETBOPHUTEJIbHO» — BONPOCH NMHCHBMEHHOM KOHTPOJBHOU
paboThI OCBEILIEHBI IPABUJIBHO HE MEHEE YEM HAMOJOBUHY.

OTMeTKa «HEeyA0BJIETBOPUTEIBHO0» — BOIIPOCHI MMCbMEHHOW KOHTPOJIBbHOU
paboThI HE OCBEIICHBI B TOJTHOM 00bEME, OTCYTCTBYIOT KOHKPETHBIE OIPEACIICHNUS,
(bOpMyYIMPOBKU TOHSITHMA.

Kpurtepuu onieHnBaHusi 0TBETA HA IK3aMeEHe:

OTMeTKa «OTJMYHO» — JIBa BOMPOCAa OCBEIICHBI B IMOJTHOM OOBEME, C
MPUBEJCHUEM KOHKPETHBIX OIpPEACIICHU, TOHATUH, TPUMEPOB, (opmyi,
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XapaKkTepUCTHK U TIp.

OTMeTKa «X0poIo» — JBa BOIPOCA OCBEIIECHbI MPaBUJIBHO C y4eToM 1-2
HETOYHBIX OIpeesIeHUN Ui 2-3 HeI0YETOB.

OTMeTKa «yHOBJETBOPUTEIBHO» — OJMH BOMPOC OCBEIIEH B IOJIHOM
o0beMe, WIH JIBAa BOIIPOCA OCBEILEHBI MPABUJILHO HE MEHEE Y€M HAIOJIOBHHY.

OTMeTKa «Hey10BJIeTBOPUTEIBLHO)» — JBA BOIIPOCA HE OCBEIIECHBI B MIOJTHOM
o0BbeMe, OTCYTCTBYIOT KOHKPETHbIE ONPEICICHUS, (POPMYITHUPOBKHU MOHITHM.

8 IlepeyeHb  OCHOBHOi M  [IONOJHUTEJILHOW  y4eOHOI
JIUTEPATYPbI

OcHoBHasi yueOHas quTEpaTypa

1. I'yGaps, 1O. B. Beenenue B marematuueckoe moxaenupoBanue / HO. B.
['ybaps. — 2-e uzn. — MockBa : UnTepHer-YHuBepcurer MHPOpMAIIMOHHBIX
Texnonornit (MHTYUT), 2016. — 178 c¢. — ISBN 2227-8397. — TekcrT :
ANEKTPOHHBIN // DnexkTpoHHO-OMOMmMoTeunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/73662.html

2. CaTaJIKI/IHa, JI. B. MaremaTtuueckoe MOACIIMPOBAHUC | 3ala9 U MCTOIbI

MexaHukd. YueoHnoe nocobue / JI. B. Carankuna, B. b. IlenpkoB. — Jlnmenx :
Jlunenkuii rocynapcTBeHHbIN TexHuyecku yuusepeuret, ObC ACB, 2013. — 97
c. — ISBN 978-5-88247-584-9. — TekcT : »JEKTpOHHBIA // DIEKTPOHHO-
OubMoTeuHast cucTtema IPR BOOKS : [caitT]. — URL:

http://www.iprbookshop.ru/22880.html

3. Cemepmxsan A. K. Marematnueckoe MOJECIUPOBAHHE B THUIPABIUKE :
yue0. nocooue / A. K. Cemepmxsn, E. B. [ertapesa : Kyol'AY, 2017. — 70 c.
https://edu.kubsau.ru/file.php/109/Matematicheskoe modelirovanie v_gidravlike.

pdf

JlonosiHuTeIbHASI yUeOHAasl JUTepaTypa

1. Cadponoa T.U., CrenmanoB B.M. Marematuueckoe MOJEIUPOBAHUE B
3aavax arpou3uKu
https://kubsau.ru/upload/iblock/84e/84edcd925194de59e06bdc65d083e746.pdf

2. KoctiokoBa, H. M. OcHoBbl MaTematuyeckoro moxaenupoBanus / H. .
KoctiokoBa. — 2-e uza. — Mocksa : aTtepHeTr-YHuBepcuter NHpopMamoHHbIx
Texnonorut (MHTYUT), 2016. — 219 c. — ISBN 2227-8397. — Tekcrt :
AJIEKTPOHHBIN // DnekTponHo-Oubamoreunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/73691.html

3. MaremaTudeckoe MOJEIUPOBAaHUE B MEXaHUKE CIUIONMIHBIX cpen / Temam
P., MupauBwib A., - 3-¢ u3a., (31.) - M.:JIabopatopust 3uanuii, 2017. - 323 c.:
ISBN 978-5-00101-494-2 - Pexum JocTyna:
http://znanium.com/catalog/product/538840

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTu «HTEpHET»
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Ilepeuens ObC

Ne HanmeHnoBanme TemaTuka CcebLika
1 | Znanium.com YHuBepcaibHas
2 IPRbook YuuBepcaabHast
3 O06pa3oBarenbHbIi TOpTAI YHuBepcanbHas
Kyol'AY

10 MeToanueckue yKa3zaHusl JJisi 00y4aloUUXCcsl MO0 OCBOEHHMIO
TUCHUILIAHBI

1. Cadpponona T.U., Crenanos B.M. Marematndyeckoe MOI€TUPOBAaHUE B 3a7a4ax

arpoQu3uku
https://kubsau.ru/upload/iblock/84e/84edcd925194de59e06bdc65d083e746.pdf

11 Iepeyenb HWHGPOPMANMUOHHBIX TEXHOJIOTHIl,HCIIOJIb3yEeMbIX
NpHU OCYILECTBJIEHMH 00Pa30BaTEeILHOIO MpoIecca Mo AUCHUILIUHE,
BKJIIOYAS nepeyeHb NPOrpamMMHOI0 o0ecneveHust "
UH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

NHdopManmoHHbIE TEXHOJOTHH, HCIOJb3yEMbIE IMPU OCYIIECTBICHHUH
o0Opa3oBaTeNpHOrO Ipolecca MO JUCHUIUIMHE, TIO03BOJISIIOT:  00ECIEeUYUTh
B3aMMOJICHCTBHE MEX/y YUaCTHUKaMHU 00pa30BaTeNIbHOTO MPOLIEcca, B TOM YHCIIe
CUHXpPOHHO€ U (WIM) AacCHUHXPOHHOE B3aUMOJICHCTBUE, IOCPEACTBOM CETU
«HTepHeT»; (¢uKCHpOBaTh XOJ O0pPa30BATEIBHOIO IPOLECCa, PE3YJIbTAaTOB
IIPOMEKYTOUYHOM aTTecTallMM 10 JHMCUMIUIMHE UM PE3YyJbTaTOB  OCBOCHUS
o0Opa3oBaTeNbHOM MPOrpaMMBbl; OpPraHM30BaTh IHpolecc 00pa3oBaHUS IyTEM
BU3yallM3allMl  M3ydyaeMod  HMH(OpManuu  TOCPEACTBOM  HMCIOJIb30BaHUSA
npe3eHTauui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATh pE3yJbTaThl OO0y4YeHHUs Ha
OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

Ilepeuens munen3nonHoro 110

Ne HaumeHoBanue Kparkoe onucanue

1 Microsoft Windows OnepannoHHas cucTeMa

2 Microsoft Office (Bxmrouaer Word, Excel, [TakeT 0UCHBIX TPUIOKECHUN
PowerPoint)

3 CucremarectupoBanus INDIGO TectupoBanue

[lepeuenp mnpodecCHOHAIBHBIX 0a3 JaHHBIX W MHGOPMAIMOHHBIX
CIIPAaBOYHBIX CUCTEM

Ne HaunmenoBanue TemaTnka DJICKTPOHHAsI IOYTA

1 | HayunasnnextponnasononunorekaeLib | Yuusepcansu | https://www.elibrary.ru/defaultx.
rary as asp

2 | 'apanr ITpaBoBas http://www.garant.ru/

3 | Koncynprantllmtoc [IpaBoBas http://www.consultant.ru/

20


https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/
https://kubsau.ru/upload/iblock/84e/84edcd925194de59e06bdc65d083e746.pdf
https://www.elibrary.ru/defaultx.asp
https://www.elibrary.ru/defaultx.asp
http://www.garant.ru/
http://www.consultant.ru/

o JMCuMIlJIMHE

12 MarepuajJibHO-TeXHH4YeCKOe olOecredyeHue IJasi 00y4eHus

HnaHpreMHe IMOMCIICHUA VIS ITPOBCACHUA BCEX BU/I0B y‘—IC6HOI>i ACATCIBbHOCTH

CrieIMaT3upoBaHHast MeOenb (yueOHast MeOeb).

ITporpammuoe obecnieuenue: Windows, Office,
CIICMATM3UPOBAHHOE JTMLIEH3UOHHOE U CBOOOIHO
pacrnpocTpaHseMoe IPorpaMMHOe oOecIeueHHe,

HanmenoBanwue Anpec (MECTONIOIOKEHHUE)
y9eOHBIX TTOMEIICHUH IS
IPEMETOB, MIPOBE/ICHUS BCEX BUIIOB
KypCOB, N y4eOHOI JesTeIbHOCTH,
HamveHnoBanne momemeHuit AJ1s IPOBEICHUS BCEX .
JUCTIATUTHH . . HpeayCMOTPEHHON
. BHIOB yueOHOW AEATEINEHOCTH, IPEIyCMOTPEHHON
(Moxmyneit), y4eOHBIM IUIaHOM (B
Ne y4eOHBIM IDIAHOM, B TOM YHCIIE TIOMEIICHUS IS
MPAKTUKU, HHBIX . cllydae pean3aiuu
/ . CaMOCTOSITENIEHON pabOTHI, ¢ yKa3aHHEM IIepPeTHs .
BUOB y4eOHOH oOpa3oBaTenpHON
n OCHOBHOT'O 000pYI0OBaHUsl, y4eOHO-HAT IS THBIX .
JeSITeTbHOCTH, . MIPOTPaMMBI B CETEBOU
MOCOOMH M MCIIOIb3YEMOT0 IPOrPaMMHOTO
MIPEyCMOTPEHHBI (hopme TOTTOTHUTEEHO
oOecneyeHus
X y9eOHBIM YKa3bIBACTCS
IUTAHOM HAaMCHOBaHHE
o0Opa3oBaTenpHON OpraHu3aIiH, C KOTOPOH
IIPOrpaMMBbI 3aKJII0YEH JI0TOBODP)
1 2 3 4
ITomemenne Ne202 I'/T, mocagoyHbix MecT — 60;
mwromanbs — 68,8kB.M; yueOHas ayTUTOPHS IS
MPOBEACHUS 3aHATUHN JIEKUNOHHOTO TUIA, 3aHATHI
CEeMHMHApPCKOT'0 TUIA, KypCOBOTO NPOEKTUPOBAHUS
(BBITMOJIHEHUS KYPCOBBIX PabOT), TPYIIOBBIX U
WHIUBHUYaIbHBIX KOHCYJIBTAlN, TEKYILIETO KOHTPOJIS
OcHOBBI 1 TIPOMEXYTOYHOW aTTECTALHH . 350044, KpacHonapckuii
1 | maremaTmueckoro kpaii, T. KpacHonap, yi.
CIeHATN3UPOBaHHass MeOesb(yueOHas 10cKa,
MOJIEITUPOBAHUS nM. Kanununa, 13
yaeOHast Mmeberb);
TEXHUYECKUE CPesICTBA 00yueHHs, HabOpHI
JIEMOHCTPAIIMOHHOTO 000py/I0BaHUSA B yUeOHO-
HaTJBIIHBIX TOcoOUit (HOYTOYK, TPOEKTOP, IKpaH);
nporpammHoe odecrniedenue: Windows, Office.
Iomenienne Ned20 I'[T, mocagounbix MecT — 25;
mIomaas — 53,7kB.M; IOMEIIECHHE IS
CaMOCTOSATENIFHON pabOTHl. TEXHUYECKHE CPEACTBA
00yueHUA(KOMIIBIOTEP MEPCOHATBHBIN — 13 mIT.);
JocTyT K ceTu «VHTepHeT»; JOCTYI B 3JIEKTPOHHYIO
2 | OcHoBbl MH(POPMAIMOHHO-00PA30BATEIBHYIO CPEy 350044, KpacHoznapckuit
MaTeMAaTHIECKOTO YHHUBEPCHUTETA; Kpaii, r. KpacHonap, yi.
MOJEIMPOBAHUS uM. Kannnauna, 13
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MpeycMOTpEeHHOE B paboueii nporpamme
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