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PaGouas  mporpamma  auciuiiuHbl  «OCHOBBI ~ MATE€MAaTHYECKOIO
MOJeIMpOoBaHus»  pa3paborana Ha  ocHoBe DI'OC  BO  20.03.02
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

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

3axaun

- NpUOOPETEHHE HABBIKOB B NPUMEHEHUU OCHOBHBIX YHMCIEHHBIX METOIOB JJIS
peneHns ypaBHEHUN MaTeMaTUYECKUX MOJENIEH;

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

2 Hepequb IVIAHUPYEMbBIX PpeE3yJabTaTOB MO0 AUCHHUIIJINHC,
COOTHECCHHBIX C IVIAHUPYEMBIMHA pe3yjabTarTaMun O0CBOCHUA
o0pa3oBaTeIbHOM NPOrPaAMMBI

B pe3yabTare ocBoeHMs] JUCUMILUIMHBI (OPMHUPYIOTCS CJeaylolue
KOMIIeTeHIINN:

[IK-9 - roTOBHOCTH y4YacTBOBaTh B PEIICHUH OTACIBbHBIX 3aJa4 IpHU
HCCIICIOBAHUSIX BO3ICHCTBHUS ITPOIIECCOB CTPOUTEILCTBA U AKCILTyaTalluk 0ObEKTOB
MIPUPOI000YCTPONCTBA M BOIOIIOIB30BAaHUS HAa KOMITOHEHTHI IIPUPOIHON CPEIbI;

[1IK-16 - CIIOCOOHOCTD HCITOJIB30BaTh OCHOBHBIE 3aKOHBI
CCTECTBCHHOHAYYHBIX JUCIMIUIMH, METOJbl MAaTeMaTHYECKOro aHaju3a |
MOJCIUPOBAHUS, TEOPETHUYECCKOTO W DKCIEPUMEHTAIBHOTO HCCIICIOBAHMS TIPHU
pereHny mpoheCCHOHANBHBIX 3a1a4.

3 Mecto nucuuiuiuibl B cTpyktype OIl 6akanaBpuara

«OCHOBBI MaTEMaTUYECKOTO MOJCIHUPOBAHUSA»  SBISETCA JUCUUILUIMHON
BapuatuBHOM yactu OIl moaroroBku oOyuarommxcs no HampasieHuto 20.03.02
«IIpupo000yCTPOMCTBO U BOJOMOJIB30BAHKE», HAIMPaBIECHHOCTh «Menuopaius,
PEKYJbTUBAIIUS ¥ BOJOIIOIB30BAHUE.

4 OobeM qucuumauHbl (108 yacoB, 3 3a4eTHBIX €AUHMIIHI)

Bunsl yueOHol paboThI Obbewm, Hacos

Ounas 3aouHasn




KonrakTHas pa6ora 51 13
B TOM YHCIIE:
- ayouTopHas 1O  BUIAM 48 10
y4eOHBIX 3aHATUI
— JIEKIIUU 18 4
- MIPAKTHICCKHE
P 30 6
(;1aGoparopHbIe)
— BHEAyJIUTOpPHAS 3 3
- 3auer - -
- DK3aMeH 3 3
— 3alIMTa KypCOBBIX
pabot (IMpoeKTOB)
CamocrosiTesibHas padoTa
57 86
B TOM YHCIIC:
- KypcoBas paboTa (IIpOeKT) - -
- poyue BUJIBI
posHe 57 86
CaMOCTOSITEIILHOM PabOTHI
HToro mo aucuunjinHe 108 108

5 Coaep:xanue QM CIUNIAHBI

ITo uToram u3yyaemoro Kypca CTyJICHTBI CIAOT DK3aMCH.
Jlucuuriaa u3ydaercss Ha 3 Kypce, B 5 CEMECTpE.

CopaepxaHue u CTPYKTYpa JUCUMILJIMHBI 110 04HOI opme 00yueHust

No HanmenoBanue TeMbl
/ C YKa3aHUEM OCHOBHBIX
II

BOIIPOCOB

C
dDopmu
e
eMbl
Py M
e
e
KOMIIe
c
TeHLH
T
"
p

Buabl yueOHoi padoThl, BKJIOYAS

CaMOCTOSITEJIbHYIO pa0doTy CTY/IeHTOB

U TPYAOEMKOCTh (B Yacax)

Jlexmm

[IpaxkTrueckue

n TCJIbHAaA

3aHATUA

Camocros




(;1aboparopHbIe
3aHATHUSA)

pabora

OCHOBBI MAaTEMAaTUYECKOTO
MOJIETTUPOBAHUS: LIENb U
3a/1a4m Kypca, 00beM
JUCLUMILINHEL, JINTEpATypa.
Hcnonb3zoBanue Moaenei.
[Ipoueccel nmo3Hanus. Meto bt
IIO3HAHNA. MCTOIILI HAay4YHOI'O
no3uanus. dopmanuzanusi.

I1K-9

[1K-16

Mopaenu BOKpYT Hac.
Onpenenenue Moenu. Tumbl
monenen. Kimaccel Moaeneit.
CBoMCcTBa MOJEJIE.
KomnuecrBenHnas u
KayeCTBCHHAs OIICHKA
mopeneit. Knaccudukanms
KOJHWYCCTBCHHBIX MOKa3aTelei
OIICHKH MOJICIIH.
KauecTBeHHas onieHKa
mozxenu. Monenn
MHPOBO33peHUs. DOPMBI
npeacraBieHus Moaenu. s
Yero Hy>KHa MOJIEIb.

I1K-9

[1K-16

[lonsTHE «MOIETUPOBAHUE.
MoaenupoBaHHe — KaKk METOJ
Hay4HOro rno3Hanus. Llens
MoaenupoBanus. [Ipocteie
monend. JKU3HeHHBIN [TUKIT
MOJIETTUPYEMOMN CUCTEMBI.
[Ipumenenue monenen u
MOJETTUPOBAHUS.

I1K-9

[1K-16

MaremaTtudeckoe
MOJIEITMPOBAHHUE.
Hcropuueckue srarbl
BO3HHUKHOBEHMS METO0JI0TUH
MaTeMaTHIECKOTO
MOJIETTUPOBAHHS.
MaremaTtdeckast MOJIETb.
Buael monenupoBaHus.
Knaccudukanus moaeneit mo

I1K-9

[1K-16




CrocoOy mpeCcTaBICHUSI.
Knaccudukanus
MaTeMaTHYEeCKUX MOJCIICH.
JlerepMUHUPOBAaHHBIE MOJIETIH.
CroxacTHYeCKHE MOJIEIH.

AHanutTnueckas MOIENb.

Monenu co
COCPENOTOYEHHBIMU
napamerpamu. Mozaenu ¢
pacnpeelIeHHBIMU
napamerpamu. ViMutanmoHHoe
MOJIETIUPOBAHUE.
W3omopdHbIe MOseNH.
I'omoMopdHBIE MOAETH.

I1K-9

I1K-16

Knaccel MaTeMaTHUECKUX
MOJIeNeH, B 3aBUCHMOCTH: OT
CIOKHOCTH 00BEKTa
MOJICTTUPOBAHUS; OT
orepaTopa MOJCIN
(momMozeNn); OT BXOJHBIX U
BBIXOJIHBIX ITAPAMETPOB; OT
croco0a uccieIoBaHus
MOJIENH; OT LIETH
MOJICIIMPOBAHUS. DTaIlbI
poriecca MOJICIIMPOBAHHUS.
NupopmanonHbie MOJIEH.
IToctpoenne monenu. Cxema
MTOCTPOCHHS MOJICITH.

I1K-9

I1K-16

CTpyKTypa MaTeMaTH4YeCKUX
Moaeneii. CBoicTBa
MaTeMaTUYECKUX MOJICIICH.
MartemMaTudeckoe
MOJIETTUPOBaHUE.

Knaccudukanus
MaTeMaTH4eCKOTO
MOJICTTUPOBAHUSI.
Knaccudukanus no tumy
o0Opaza MaTeMaTH4eCKOM1
Mozenu. Bumsl
MaTeMaTHYECKOTO
MOJICTTUPOBAHUSI.

I1K-9

I1K-16




HccnenoBanne TEXHUYECKOTO
00BEKTa C UCHOJIB30BAHUEM
MaTEMaTHIECKOU MOJIEIH.

[Ipsimast u oOpaTHas 3agaun
MaTeMaTHYECKOI 0
MozenupoBanus. [Ipunsarue
OpraHU3alOHHO-
YIPAaBIECHYECKUX PELIECHUH C
HCII0JIb30BAHUEM
MaTeMaTHYECKON MOJIENH
CUCTEMBI. DTalbl IOCTPOEHUS
MaTeMaTHYECKOU MOJEIIH.

I1K-9

[1K-16

BreruucnurenbHbii
sKcriepuMeHT. Pa3paboTka
Meroja pacuera. [lnan
IIOCTPOEHHUSI BBIYUCIUTEIILHOTO
9KCIIEPUMEHTA.
KommnbrorepHsie Moenu.
[IpenmyiiecrBa
KOMITBIOTEPHOT'O
MOJEIIUPOBAHUS.
KoMnbroTepHslil SKCIEPUMEHT.
NHcTpymeHTsI
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.

I1K-9

I1K-16
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ITocnemoBaTeIbHOCTH ATAIIOB
KOMITHIOTEPHOTO
MaTeMaTU4eCKOro
MozenupoBanus. [lonsitue
MH(OPMAIIMOHHON CUCTEMBI.
Buner undopmanronHoit
cucreMsl. CTpyKTypa
MH(OPMALIMOHHON CUCTEMBI.

OO0ecrieunBaroye
IIOJICUCTEMBI
MH(POPMAITMOHHOW CHCTEMBI.
Mopenu nHpOpMaITMOHHBIX
cucteM. Mogens "HepHoro
smmka". Mojaenb cocTaBa
cucteMbl. CTpyKTypHas
MOJIENIb CUCTEMEI. MoJiennb
«0eIoro SIIMKa.

I1K-9

I1K-16




KoMmnekcHbIil moaxom K
aBTOMATU3HPOBAHHOMY
MPOEKTUPOBAHUIO. [ [puHIHIIBI
CHUCTEMHOTO MOAX0/1A.
Krnaccudukanus nakeron
CAIIP.

1y | Tpuyposun CAIP/ACTIIL | TR , .
ABromaruzupoBanusie CAD [IK-16
/CAM/CAE/PDM KOMILIEKCHI.
Maremarnueckoe
MO/JICIIUPOBaHUE
THJIPOAMHAMHYECKUX
nporeccoB. Kietouynbie
aBTOMATBHI.
basp1 naHHEBIX.
Knaccudukanms 6a3 1aHHBIX.
Apxurekrypa ¢ain-cepsep.
ApXUTEKTYpa KIIMEHT-CEPBED.
SI3bIk 3anpocos SQL [1K-9
12 | (Structured Query Language). 5 2 3 3
Cucrema ympaBiieHus OazamMu IIK-16
nanabix (CYBJI). Tumbt
yIpaBJIsieMOii 0a3bl JaHHBIX
CYB/. Ouecnka
npousBoautenbHocTH CYB/I.
Hroro 18 30 57
CopaepxaHue u CTPYKTYpPa JUCUMILIMHBI 110 32049HOM (hopMe 00yUeHuUs
Buasbl yueOHoi1 padoThl, BKIOYAS
Dopmu ¢
HanMEHOBAMIE TeMbL e | caMoCTOSATe/JbHYI0 padoTy CTYAeHTOB
Ne pyeMbl
M U TPYAOEMKOCTb (B 4Yacax)
1/ C YKa3aHUEM OCHOBHBIX KO:me e TR
I sormpocos rerim ¢ pgaHng Camocrost
T | Jlexuun TeNbHAs
H p (maboparopHbie
3aHSITHS) pabora




Tuner moneneii. Kiaccol
Mozenen. CBolcTBa
MOJIEJIEN.

KonuuectBeHHnasa u
Ka4eCTBEHHAS OILICHKA
Moaenei.

Knaccudukamms
KOJIMYCCTBEHHBIX
MOoKa3aTesie OLICHKU
moxenu. [loasarue
«MonenupoBanuey. Llensb
MOJICTTUPOBAHMSI.
[Ipumenenne moaenei u
MOJICIIUPOBAHUSI.
MaremaTuueckoe
MOJICIIUPOBAHHUE.
MaremaTuueckass MOJICIb U
e€ KmaccuduKaIus.

Buasr MogenupoBaHus.

I1K-9

I1K-16

43

HNupopmanimoHHbIE MOJIEIH.

MaremaTuueckoe
MOJIETTUPOBAHUE. DTaIbl
MTOCTPOCHUS
MaTeMaTU4eCKOH MOJCIIH.
BreraucnutenbHbIN
AKCTIICPUMEHT.
KomneroTepHbie MOEmH.
Bunel unpopmanmoHHon
cucreMbl. Knaccudukamms
maketoB CAIIP.
MaremMaTtruueckoe
MOJIETTUPOBAHUE
TUAPOIUHAMUYECKUX
IIPOLECCOB.

I1K-9

I1K-16

43

Hroro

86




6 IlepeyeHb Y4eOHO-METOAMYECKOr0 oOecredeHUsl ISl
CaAaMOCTOAITEJIbHOI PadOThl 00yYAKOMIMXCS M0 JUCHUIIIHHE

1. MY OcHoBbl Maremarnueckoro mozenupoBanus. M.A. Ilpuxoznsko,
E.N. Xarxoxy 2019
https://edu.kubsau.ru/file.php/109/MU _osnovy matematicheskogo mode
lirovanija 579562 v1 .PDF

2. Meroauueckue pekoMmeHaanuu «OOpabOTKa METEOPOJOTHUUECKUX
JTAHHBIX)). E.®. Yebanosna, E.B. Hertsapéna 2016
https://edu.kubsau.ru/file.php/109/01 Metod.Meteo 2016 izd.pdf

/ MOHI OLIEHOYHBIX CPEICTB /ISl MIPOBeIeHNsI IPOMEKYTOYHOM
arrecTaluu

7.1 IlepeyeHb KOMIETEHIHI ¢ YKa3aHUEM 3TanoB UX (OPpMUPOBAHNS B
npouecce 0CBOeHUsI 00pa3oBaTeIbHOI NPOrPaMMBbI

Oransl GopMHPOBaHUS KOMIIETEHIIUH MO JUCIUILTNHAM,
Howmep cemectpa

IIpaKTUKaM B IIPpOHCCCC OCBOCHUA OI1

I[IK-9 — roToBHOCTE Y4aCTBOBATb B PCHICHHWHU OTACJIBHBIX 3a4a4 IPpHU HCCICIOBAHUAX
BOSI[@IZCTBPIH MpoHecCoOB CTPOUTECIILCTBA WU IKCIUTyaTallun 00BEKTOB HpHpOHOO6YCTp0ﬁCTBa n
BOAOIIOJIB30BaHUA HAa KOMIIOHCHTBI HpHpOI[HOfI Cpenbl,

4 JlanpmadroBenenue
4 MennopaTtuBHoe 3eMileIenne
4 Opomlaemoe 3emienenue
5 [IpupoaHO-TEXHOTE€HHBIE KOMILJIEKCHI U OCHOBBI
MpUPOI000yCTpPOKiCTBA
6 MenunopaTruBHbIE THAPOTEXHUUECKUE COOPYKEHUS
6 Hacocwel 1 HacocHble cTaHITMN
6 PucoBble opocuTeNnbHBIE CUCTEMBI
6,7,8 Menuopanus 3eMelb
7 PexynpTrBanus 3eMens
7 OxpaHa 3eMenb
7 BopooTBenenre u 04MCTKa CTOYHBIX BOJ]

10


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

7 [TpuMeHeHHe HNEKTPOTUAPABINUECKOTO AP PeKTa Iis
yIYYIIEHUs! TPUPOJHBIX BOJ

7 DKcITyaTanus CUCTEM OYHCTKU

7 ['uapoTexHUYECKHE COOPYKEHUS

7 JlMarHocTrKa TEXHUYECKOI0 COCTOSHUS BOJOXO035IHCTBEHHBIX
CHCTEM

7 Opranu3anus 1 TEXHOJIOTUs paboT 10 NPUPOI000YCTPOUCTBY
U BOJIOIIOJIb30BAHUIO

7,8 be3zonacHOCTh THIPOTEXHUUECKUX COOPYKEHUH

8 OKcIuTyaTaluys 1 MOHUTOPUHT CUCTEM M COOPYKEHUI

8 VYnpasieHue npoueccamu

8 CTpouTensCTBO M 3KCILTyaTalus BOJ103a00pHBIX CKBaKUH

8 CanuTapHO-TEXHHUYECKOE 000pYJOBaHUE 31aHUHN U
CEIIbCKOXO03HCTBEHHBIX OOBEKTOB

7 [TpakTHKa MO NOJYYEHUIO NEPBUYHBIX TPOPECCHOHATIBHBIX
YMEHHI ¥ HaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHHH U
HaBBIKOB HAYYHO-HMCCIIEJOBATEIbCKON eI TENbHOCTH

7 [TpakTHKa MO NOIYYEHUIO TPOPECCUOHATBHBIX YMEHUH U
OTbITa TPO(GECCHOHATILHOM 1eATEILHOCTH (B TOM YHCIIE
TEXHOJIOTUYECKasi TIPAKTHUKA)

8 [Tpon3BoiCTBEHHAs IPAKTUKA

IIK-16 — cmocoOHOCTh UCMONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

OVCUMNANH, METOMIBI

MAaTeMaTUUCCKOTO aHajllu3a W MOACIHUPOBAHUS, TCOPCTUUCCKOTIO U

SKCIICPUMCHTAJIIBHOTO MCCJICAOBAHUS TPHU PCIICHUN HpO(i)CCCI/IOHaJ'II)HI)IX 3aaad.

HaqepTaTen bHaA reomeTpumA

1,234 MaTtemaTuKa
2 NHKeHepHan rpaduKa
2 Tonorpaduryeckoe YepyeHue
2,3 ®un3mKa
4 Xnmua n mmkpobuonorus oAbl

11




7.2 Onucanune noka3areJjieil 1 KpUTepHeB ONEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANaX UX (OPMHUPOBAHMS, ONIMCAHHE IIKAJIbI OLIEHUBAHUSA

[Inanupyemblie
pe3yIbTaThl OCBOSHUS
KOMIIETEHIIUU

YpoBeHb OCBOEHUSA

HEYJIOBJIETBOP
UTEIBHO

Y0BJIETBOPH
TEJILHO

XOpOILO

OTJIMYHO

OreHo4yHOE

CpPEJICTBO

KOMIIOHEHTHI TIPUPOTHON CPEIIBI;

[TK-9 — roTOBHOCTH y4acTBOBATh B PEIICHUH OTACIHHBIX 33]1a4 ITPH UCCIICIOBAHHUIX BO3ICHCTBUS
MIPOIIECCOB CTPOUTENHCTBA M JKCIUTyaTallid OOBEKTOB MPHUPOJ000YCTPONCTBA M BOJOIONB30BAHUS Ha

3HaTh:

— OCHOBHBIE METOABI
TEXHOJOTHH paboT cC

YYETOM  BO3IEHUCTBUS
MPOIIECCOB
CTPOUTENBCTBA "
IKCILTyaTaIuH
00BEKTOB
MPUPOI000YCTPOHCTBA
U BOJIONOJIb30BAHMS Ha
KOMITOHEHTBI
MPUPOAHOH Cpelapl —
mpaBWjia W HOPMBI
HKOJIOTUYECKON oes-
OIAaCHOCTH pu
CTPOUTENHCTBE u
IKCILTyaTaI[uK
00BEKTOB
MPHUPOI000YCTPOHCTBA

M BOJIOIIOJIL30BAHUS.
YMeTh:

— OCYILECTBIISATh MOUCK
u HCTIONIb30BaHHE
nH(pOpMAaIIH,
Heo0X0IUMOMI
3¢ EKTUBHOTO

JUIS

BBITIOJTHEHHS
podeCCHOHATTEHBIX
3aa4y pu
UCCJICIOBAHUSX
BO3/I€HCTBUS
MPOIIECCOB
CTPOHUTEILCTBA u
IKCILTyaTaI[uK

00BEKTOB

HC 3HACT:

—  OCHOBHEBIE
METO/TBI
TEXHOJIOI'nnu
pabot c
Y4eTOM
BO3JICICTBUS
MIPOIIECCOB
CTPOUTEIILCTB
a u
AKCILTyaTaIiH
00BEKTOB
IPUPOI000YCT
poiicTBa u
BO/JIOTIOJTB30BA
HUS Ha
KOMIIOHCHTHI
MPUPOIHOMN
Cpels -
IpaBuiIa 5
HOPMBEI
9KOJIOTHYECKO
i 0e3-
OITaCHOCTH
npu
CTPOUTENHCTB
e u
9KCILTyaTalin
00BEKTOB
MIPUPO000yCT
poiicTBa u
BOJIOTIOJIE30Ba
HMUAL.

3Haer
[TOBEPXHOCT
HO:

— OCHOBHBIC
METO/IBI
TEXHOJIOTHA
pabot c
Y4eTOM
BO3JICICTBUS
MIPOIIECCOB
CTPOUTENBCT
Ba u
JKCILTyaTaln
u OOBEKTOB
IPUPOI000Y
CTpPOMCTBA U
BOJIOIOJIb30B
aHus Ha
KOMITOHEHTBI
MIPUPOJHOMN
Cpels -
npaBujia |
HOPMBI
AKOJIOTHYECK
oi 0e3-
OITaCHOCTH
npu
CTPOUTEILCT
BE u
JKCILTyaTalu
u OOBEKTOB
IPUPOI000Y
CTpOiiCTBa U
BOJIOIOJIE30B
aHusl.

Xoporiio
3HAET:

— OCHOBHBIC
METOJIbI
TEXHOJIOI'nnu
pabot c
y4eToM
BO3JICUCTBUS
MIPOIIECCOB
CTPOUTEILCT
Ba u
JKCILTyaTalu
u O0OBEKTOB
IPUPOI000Y
CTpOICTBA U
BOJIOTOJTE30B
aHus Ha
KOMITOHEHTBI
MPUPOIHOMN
cpeabl —
mpaBuiia |
HOPMBI
3KOJIOTMYECK
ot 0e3-
OIMAaCHOCTH
pu
CTPOUTEILCT
BC 158
AKCILTyaTalx
U OOBEKTOB
IPUPOI000Y
CTpOiicTBa U
BOJIOTIOJIE30B
aHusl.

I'myGoxo
3HAeT:

— OCHOBHEIE
METOJIbI
TEXHOJIOI'Hu
pabot c
Y4€TOM
BO3JICHCTBUS
MIPOLIECCOB
CTPOUTEILCT
Ba u
IKCIUTyaTalu
U 00BEKTOB
MIPUPOI000Y
CTpOMCTBA U
BOJIOTIOJIE30B
aHus Ha
KOMITOHEHTBI
IPUPOTHOU
cpenbl —
mpaBuiia u
HOPMBI
9KOJIOTUYECK
oit 0e3-
OIMaCHOCTH
npu
CTPOUTEILCT
BC 158
JKCIUTyaTaIlH
U OOBEKTOB
MIPUPOI000Y
CTpOICTBa U
BOJIOTIOJIE30B
aHusl.

Pedepartsr,
KOHTPOJIbHEI
e  paboThl,
TECTOBBIE
3aJaHus,
9K3aMEH.
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IPUPOA000YyCTpOICTBA
¥ BOJIOTIOJIb30BAHMUS;

- HCITOJIB30BaTh
HEOOXOINMBIE
METOIMKHU pacuera
rpaduKoB
BOJIONOTPEOICHHS
00BEKTOB

BOJOITOJIL30BAHMS.
Baagern:

— IIpunsaTtue pewmexuii u
MOATOTOBKA JIOKAIBbHBIX
paciopsiAUTENbHBIX
JIOKyMEHTOB 00
YKOMIUIEKTOBaHUH
pabounx MeCT
COBPEMEHHBIM
o0opyIoBaHUEM,
MHCTPYMEHTaMH,
OCHACTKOHI

u OPITEXHHUKOM.
00630p

OTCUYCCTBCHHBIX )51

COBPEMEHHBIX

3apyOeKHBIX
TEXHUYECKUX PELICHUN
CUCTEM BOJIO-
CHA0XKCHHS u
BOJIOOTBE/ICHUS
00BEKTOB
KaIlUTaIBHOTO
CTPOUTEINLCTBA.
PazpaboTka mpoeKTHBIX

peLeHni Npy 3aJaHHBIX

TEXHUYECKHUX
napameTpax CHCTEM
BOJIOCHA0KEHUS 5
BOJOOTBEICHUS
00BEKTOB
KaluTaJILHOTO
CTPOUTEHCTBA.

TTonck Hu
MpEeJBAPUTENbHBIN
aHaJu3 COBPEMEHHBIX
TEXHUYECKUX u
TEXHOJIOTHYECKHUX
pelieHuii, BO3MOXKHBIX

K IIPUMCHCHUIO Ha

He ymeer:

OCYIIECTBIISITh
TTOUCK u
UCIIONIb30BaHU
e
nHpOpPMALUH,
HEOO0X0IUMOH
TUIst
a¢hekTUBHOT
O BBITTOJTHECHUS
npodeccruona
JBHBIX  3a/1a4
npu
UCCIICIOBaHUS
X BO3JEHUCTBUS
MPOIIECCOB
CTPOMTEIILCTB
a U
IKCILTyaTalluu
00BEKTOB
IPUPOI000YCT
poricTBa u
BOJIONOJIE30Ba
HUS;

b

HCIIOJIE30BATh
He0OXOIUMBIE
METOIUKHU
pacuera
rpadukoB
BOZIONIOTPEOIIC
HHUST OOBEKTOB
BOJIOIIOJIB30Ba
HHUSL.

VmMmeer:

OCYIECTBIIS
Th TIOWCK |
HCTIONB30BaH
ne
nHpopMaIu
u,

HE00X0 MO
u st
3¢ PEeKTHBHO
ro
BBITTOJIHECHHS
poeccron
AIBHBIX
3a1a4
WCCIIeIOBaHU

pu

AX
BO3JICHCTBUS
MIPOIIECCOB
CTPOUTEIBCT
Ba U
JKCIUTyaTalu
U OOBLEKTOB
IPUPOI000Y
CTpOICTBa M
BOJIOIOJIH30B
aHU;

HCIIOIh30BaT
b
HeOOXOIUMBI
€ METOIUKH
pacuera
rpaduKoB
BOJIOIIOTPEO
JIEHUS
00BEKTOB
BOJIOIIOJIH30B
AHU.

VmMmeer
Ka4yeCTBEHHO

OCYILECTBIIS
Th TIOWCK |
HCTIONB30BaH
ne
nHpOpMaIH
u,

HE00X0 MO
u s
3¢ PEeKTHBHO
ro
BBITTOJIHCHHS
podeccron
ANBHBIX
3a1a4
WCCIIeIOBaHU

pu

AX
BO3JICHCTBHS
MIPOIIECCOB
CTPOUTEILCT
Ba U
JKCILTyaTalu
H OOBEKTOB
IPUPOI000Y
CTpOICTBA U
BOJIOIOJIH30B
a”us;

HCITOJIB30BaT
b
HEeOOXOINUMBI
€ METOIUKH
pacueTta
rpaduKoB
BOAOMOTPED
JEHUS
00BEKTOB
BOJIOIIOJIb30B
aHwusl.

YwMmeer
Ka4yeCTBEHHO
1 OBICTPO:

OCYILIECTBIIST
b TOHCK U
WCIIOJIb30BaH
ue

nHpOopMaIuu

,
HE00X0IUMO
u s
3¢ PeKTUBHO
To
BBITIOJTHEHHUS
npoheccruoH
AJBHBIX
3a1adu
UCCIIEI0BaHU

pu

AX
BO3JICHCTBHS
MIPOIIECCOB
CTPOUTEILCT
Ba u
IKCIUTyaTalu
U OOBCKTOB
MIPUPOI000Y
CTpOMCTBA U
BOJIOIIOJIH30B
aHUs;

HCITOJIB30BaT
b
HEe00OXOINMBI
€ METOIHUKHU
pacuera
rpa¢puKoB
BOZIONIOTPEOT
EHHs
00BEKTOB
BOJIOIIOJIB30B
aHus.
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MIPOEKTUPYEMOM

COOPYKCHHH mo
OUHCTKE CTOYHBIX
BOJI.

Ompeaenenne o0beMa
HEOOXOIMMBIX

UCXOIHBIX JAHHBIX VIS
MIPOEKTUPOBAHUS

COOpPY)KEHHH  OYHUCTKHU
CTOYHBIX BOJ, BKJIIOYas

00BeM.

IIK-16 — cmocoOHOCTh HCIONBh30BATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIIMIUIHH,

METObI

WCCIIEIOBAHNUS TIPH PEIICHUH TTPO(eCCHOHANBHBIX 3aad.

MAaTeMAaTHUYCCKOro aHajinda MW MOACIUPOBAHUA, TCOPCTHUUCCKOI0O M ISKCICPHUMCHTAJIBLHOI'O

3HATh:

— OCHOBHBIE 3aKOHBI
€CTEeCTBCHHOHAYYHBIX
JHCLHATUINH,

- METOJIBI
MaTeMaTHYECKOrO
aHam3a u
MOJICTTHPOBAHHS
TEOPETUUECKOTO u
AKCIIEPUMEHTAIIEHOTO
HCCIICTOBAHMS,;

- COBPEMEHHBIE
WHPOPMAITUOHHO-

KOMMYHHKaTHBHBIE
TEXHOJIOTHH B TOM
yluciae — MPOrpaMMHOE

O6GCH6‘16HI/IC, HET I

MPOEKTUPOBAHUS
OOBEKTOB H  CHCTEM
BXK.

YMerTh:

— BBIABJIIATH nu
aHAIM3UPOBATH

OCHOBHBIE PE3YNBTATHI

TEOPETUIECKOTO u
IKCTIEPUMEHTATILHOTO
HCCIIEIOBAHNS,
CBSI3aHHBIE c

peanmauneﬁ IMPOCKTA,

HC 3HACT:

—  OCHOBHBIE
3aKOHBI
€CTECTBCHHOH
ay4YHBIX
JHCITATLINH;

- METO/IbI
MaTeMaTH4IeCK
OT0 aHajau3a u
MOJEIUPOBAH
s
TEOPETUUECKO
ro u
AKCTIIEPUMEHTA
JIBHOTO
HCCIIETOBAHUS

COBpEMEHHBIE
nH(OPMAITUOH
HO-
KOMMYHHKATH
BHBIE
TEXHOJIOTHH B
TOM qUCIIe
MIPOrpaMMHOE
obecrieueHue,
HET JUIS
MIPOEKTUPOBAH
Hsi 00BEKTOB U

cucteM BXK.

3HaeT
MOBEPXHOCT
HO:

— OCHOBHBIC
3aKOHBI
€CTECTBCHHO
HaYYHBIX
JUCILIUILINH;

—  METOJbI
MaTeMaTH4e
CKOT'0
aHaimu3a U
MOJEINPOBA
HUS
TEOPETUYECK
oro Hu
SKCTIIEPUMEH
TAJIbHOT'O
HUCCIIEIOBAHU
a

9

COBPEMEHHBI
e
WHPOPMAIIIO
HHO-
KOMMYHI/IKaT
VBHBIC
TEXHOJIOTHH
B TOM YHCJIC
[IPOrPaMMHO
e
obecrieueHue

Xoporo
3HAET:

— OCHOBHBIE
3aKOHBI
€CTECTBEHHO
Hay4HbIX
JUCIUILINH;

—  METOJIBI
MaTeMaTH4e
CKOTO
aHam3za |
MOJICTIMPOBA
HUS
TEOPETHUUECK
oro u
SKCIIEPUMEH
TaJIbHOTO
WCCIIeIOBAaHU
a4

9

COBpPEMEHHBI
e
nH(pOpMAaIHo
HHO-
KOMMYHHKAT
WBHBIE
TEXHOJIOTHH
B TOM 4YHCIE
IPOTPaMMHO
e
obecrniedueHne

, Her s

I'my6oko
3HAET:

— OCHOBHBIC
3aKOHBI
€CTECTBEHHO
Hay4HbIX
JUCITUTLINH;

—  METOJIBI
MaTeMaTH4ecC
KOTO aHajmn3a
"
MOJICIPOBA
HUS
TEOPETHUUECK
oro u
SKCIIEPUMEHT
aJBHOTO
WCCIIEIOBaHU
g

2

COBPEMEHHBI
e
WH(POPMAITHO
HHO-
KOMMYHHKAT
WBHBIE
TEXHOJIOTHH
B TOM 4YHCIIE
MPOTPaMMHO
e
obecrieuenne

, HeT s

Pedeparsl,
KOHTPOJIBHBI
e  paboThl,
TECTOBBIC
3a1aHusl,
9K3aMeH
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- OTIpENICTISATh
WUCTOYHUKH, TPOBOJUTH
TTOHMCK u aHaIIn3
nH(OpMaITHH,
HE00X0IMMOM
OCYIICCTBIICHHS

TS

podeCCHOHATTEHOM
JICSATEIILHOCTH.

Baagern:

Coop,
CBOEBpPEMEHHOE
MPEJICTaBICHUE

00001menne u

HEO0X0 MO
HHQOpMaIIH JUIS
HPOJUICHUS

paspemieHHil Ha cOpoc
CTOYHBIX BOJI c

OUHCTHBIX COOPYKEHUI

KaHaJIn3aluu B
BOJIOEMBI

O030p  COBpEMEHHBIX
OTCYCCTBCHHBIX u
3apyOeKHBIX

TEXHUYECKUX PEIUIECHUMN
CUCTEM BOJIOCHAOKCHHS
u BOJIOOTBEICHUS
00BEKTOB
KaIlUTaIBHOTO
CTPOUTETHCTBA
Omnpenenenue
BapHaHTOB
TEXHUYECKUX PpEIIECHUMN
CHCTEM BOJIOCHAOKEHHS
u BOJIOOTBEIEHUS
00BEKTOB
KaIlATaIbHOTO
CTPOUTETHLCTBA
Jlertanuzanus
TEXHUYECKUX u
TEXHOJIOTHYECKIX
pelIeHnH,
OTIpeIeTICHHBIX
MPOEKTHOU
JIOKyMEHTaluel B Xoje
pa3paboTKu
JIOKyMEHTAI[UU
Ha
pa3paboTaHHBIX

paboueit

OCHOBaHHH

He ymeer:

— BBUIBIATH H
aHAIU3UPOBAT
b  OCHOBHBIE
pe3ynbTaThl
TEOPETUIECKO
ro u
JKCIIEpUMEHTA
JIBHOTO
UCCIIEI0BaHUs
, CBS3aHHBIE C
peanuzanuen
MIPOEKTa;

— OIpenensTh
HCTOYHUKH,
TPOBOJUTH
MTOUCK "
aHan3
nH(popMaIuy,
HEOO0X0IUMOM
iV}
OCYIIECTBIICH
ust
npoeccruona
JIBHOHI
JeATeITLHOCTH.

, Her A
MIPOEKTUPOBA
HHS

OOBEKTOB "
CHCTEM
BXK.

YmMmeerT:

— BBISIBJISITD U
aHaIU3UpoBa
Th OCHOBHBIE
pe3yabTaThl
TEOPETUUYECK
oro u
JKCIIEPUMEH
TaJIbHOrO
HCCIIEIOBAHU
s, CBA3aHHBIC
c
peanuzanuein
MPOEKTA;

OTIPENIEeIIATh
HUCTOYHUKH,
MIPOBOJHUTH
MIONCK u
aHam3
nH(popManu
u,
HE00X0IUMO
u ISt
OCYIIECTBIIE
HUS
poeccron
albHOU
JESITeNbHOCT
u.

MPOCKTHPOBA
HUS
00BEKTOB U
CUCTEM
BXK.

YMmeet
Ka4yeCTBEHHO

— BBISIBIISITH U
aHaJIU3UpoBa
Th OCHOBHBIE
pe3yJIbTaTh
TEOPETUUYECK
oro u
3KCIIEPUMEH
TaJbHOrO
UCCIIEI0BAaHU
s, CBA3aHHBIC
c
peanuzanuen
MPOEKTA;

OTIPENIEIIATh
HUCTOYHHKH,
MIPOBOJUTH
MTOKCK u
aHaJIn3
nH(popManu
u,
HEO0XO0AMMO
u st
OCYIIECTBIIE
HUS
poheCCHUOH
aJbHOMU
JESITENTBHOCT

.

MPOCKTHPOBA
HUS
O0BEKTOB U
CHUCTEM

BXK.

Ywmeer
Ka4eCTBEHHO
1 OBICTPO:

— BBISIBJISITh U
aHaJIU3UpOBa
Tb OCHOBHBIE
pe3yJIbTaThl
TEOPETHUECK
oro u
3KCIEPUMEHT
aJBHOTO
HCCIIEN0BAHU
s, CBA3aHHBIC
c
peanuzanuen
MIPOEKTA;

OIIPEAETATh
HUCTOYHUKH,
HPOBOJUTH
TIOUCK u
aHaJIN3
nHpOpMaITUU

)
HEOOXOIHUMO
" st
OCYIIIECTBJIC
HUSA
pohecCuoH
abHOM
JIEATETHLHOCT

u.
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peteHnit B
COOTBETCTBYIOIIEN
MPOEKTHOU
JIOKYMEHTAITIH u
paboueil JOKyMeHTaIul
MOJITOTOBKA
BEJIOMOCTEH  00BEMOB
pabotr u odopmieHue
crienuukaruit
MIPOEKTUPYEMBIX
COOPYKEHHM OYUCTKHU
CTOYHBIX BOJI
BrisiBneHre BapuaHTOB
BO3MOKHBIX
TEXHUYECKUX PEIICHUH,
MPUHLIMIOB IEUCTBUNA U
KOMITOHOBOK JTUHUH
OYUCTKH BOJbI.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIM HWHbIE MAaTepPHAJIbI,
Heo0XoAMMBbIe 1J151 OLEHKU 3HAHU I, yMEHUi, HABLIKOB U ONBITA 1eITeJIbHOCTH,
XapakTepu3ylommux JTanbl (OPMHUPOBAHUS KOMIETEHUHA B mpouecce
OCBOEHUsI 00pa30BaTeIbHOM MPOrpaMMbI

[IK-9 - TroTOBHOCTH y4acTBOBaTh B pPEUICHWU OTACIBHBIX 3aJa4d IpH
WCCJIEIOBAHUSIX BO3JICHCTBUS MPOIECCOB CTPOUTENILCTBA U AKCILTyaTalluu OOHEKTOB
PUPOA000YCTPOICTBA M BOJIOMOJIH30BAHUS HA KOMIIOHEHTHI MPUPOTHOM CPEIbI;

I1K-16 - CIOCOOHOCTb UCIIO0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JIMCUUIUIMH, METOAbl MAaTeMAaTHUYECKOro aHajliu3a |
MOJICJIUPOBAHUS, TEOPETHUECKOTO W SKCHEPUMEHTAIBHOIO MCCIEIOBAHUS TIPU
pereHny npodecCuoHaNbHBIX 3a1a4.

Jna mexkyuiezo KoHmpona
Pedeparsl

Tembl pedhepaToB, peKOMEHIyEMbIE K HATUCAHUIO MIPU U3YUCHUH
JUCUUTUIMHBI «OCHOBBI MATEMATUYECKOTO MOJICITUPOBAHUS»

1. Ponb u MecTo MOETUPOBAHUS B CO3AAHUN U UCCIICOBAHUN CUCTEM.

2. Kpurepuu kauecTBa MaTeMaTUYECKUX MOJICIICH.

3. OCHOBBI MaTEeMaTHYECKOIO MOJEIUPOBAaHUSA: TpPEOOBAHUA K MOJEISM,
CBOMCTBA MOJEJIEH, COCTABJIEHUE MOJIEJIEN, IPUMEDBI.

4. Knaccudukamus METO0B TOCTPOCHUS MOJEIICH CUCTEM.

5. TlocTtpoenue monenel uaeHTU(GUKAILIMY TOUCKOBBIMA METOJAMHU.

6. OueHka TOYHOCTH U JOCTOBEPHOCTH PE3YyJIbTATOB MOJIETUPOBAHMUS.

7. TexHonorus mocTpoeHus mojeneil (B obmiem ciaydae W Uisi KOHKPETHBIX
CXEM).
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8. MaremaTudyeckoe MOIETUPOBAHKE KaK HayKa U UCKYCCTBO.

9. CoBpeMeHHbIE METO/Ibl MPOrHO3UPOBAHUS SBJICHHUM U MPOIIECCOB.

10. Knaccudukaius si36IKOB U CUCTEM MOACITHMPOBAHUS.

11. MeToauk# BRIYUCIUTEIBHOTO (KOMITBIOTEPHOTO) AKCIICPUMEHTA.

12. TlepcrieKTUBBI pa3BUTHSI KOMIIBIOTEPHOTO MOJICTUPOBAHUSI CJIOKHBIX CHCTEM.

13. KayecTBeHHbIE METO/IbI MOJETUPOBAHUS CUCTEM.

14. CucreMHass AWMHAMUKa KaK METOIOJOTHUS W MHCTPYMEHT HCCIEIOBaHUS
CJIOXHBIX TTPOIIECCOB.

15. AHanm3 CII0KHBIX CUCTEM C TIOMOIIHIO MOCIICH KIIETOYHBIX aBTOMATOB.

16. DBOMIOLMOHHOE MOJICTUPOBAHUH U TEHETUYECKUE AITOPUTMBI.

17. CoBpeMeHHbIE TOAXOAbl UMUTAIIMOHHOTO MOJICTUPOBAHUS.

18. PacnipeneneHHbIe CHCTEMBI UMUTAITMOHHOTO MOJICTTUPOBAHMSI.

19. CriocoOs1 yripaBiaeHUsI BpEMEHEM B UMHUTAIIMOHHOM MOJICITUPOBAHUH.

20. Ucnionb30oBaHUE OHTOJIOTUN B UMUTALIMOHHOM MOJICJITMPOBAHUH.

21. MeTo1bl MHTEIJIEKTYaIbHOTO aHAJIU3a TaHHbIX.

22. MeTo1bl MPOTHO3UPOBAHMS HA OCHOBE HEYETKUX BPEMEHHBIX PSI/IOB.

KonTpoabHbie padoThl

BapuaHT KOHTpOJIEHOI paOOTHI.

B knure 140 crpanun. B ngatHuny crygaeHT npouutai B 1,2 pa3a MeHbIIe
CTpaHHIl, 4eM B cy000Ty, 1 Ha 20 cTpaHull O0JbIIe, 4eM B BOCKpeceHbe. CKOIBKO
CTpaHHMIl MPOUYUTAT CTYACHT B cy000Ty? Kputepruem OIleHUBaHUS BBITIOJHEHUS
paboThI SBISETCA PEIICHHE 337a4d C BBIJCICHUEM TpPU dTara MaTeMaTUYeCKOro
MO/ICJIMPOBAHUS.

TecTOBBIC 3aJaHUA

[To gucuuniauae  «OCHOBBI ~ MAaTEMATHYECKOTO  MOJCIUPOBAHUS
MPEyCMOTPEHO NPOBEACHUE TECTUPOBAHUS.

TectoBole 3amaHusa 10 gucHumImHe «OCHOBBI  MaTeMaTHYECKOTO
MOJICIUPOBAHUS»  BKJIIOUEHBI B 0a3y  TecTOBbIX  3amaHuii  «OCHOBBI
MAaTEMATUYECKOTO MOJICIUPOBAHUS» B KOHCTPYKTOPE TECTOB aJalTHUBHOU
CTpYKTypbl TecTtupoBanusi (Muauro) u wumerorcs B Hamuuuu B LleHTpe
nH(popMamoHHbIX TexHonorui Kyol'AY.

TecToBbIE BOIIPOCHI ISl TPOBEICHUS TECTUPOBAHUS

Bomnpo OcHOBHbBIE BUbI MOJICTUPOBAHUS
cNel

OTtBet 1. MarepuanbHO€E U Hi€aIbHOE
BbI: 2. IIpeamMeTHOE U BBIMBIIIUICHHOE

3. BupryansHoe u peanbHOE

4. BeniecTBEHHOE U TyXOBHOE

5. OBelIECTBIEHHOE U COBEPLIEHHOE

17



ITpaBunbHbIil oTBET No 1

Bonpo
cNe2

OcHoBHOI BUJ MaTCpHUAJIbBHOT'O MOACIUPOBAHNA

OTtBeT
Bl:

1. BemectBeHHOE MOJICIMPOBAHUE

2. OU3NYECKOE MOJICTTUPOBAHUE

3. MexaHn4ecKkoe MOAECIUPOBAHUE

4. MaremaTnuecKkoe MOAEINPOBAHUE

ITpaBuibHBIN OTBET Ne 2

Bonpo
cNe3

OCHOBHOI1 BUJ UI€AJTLHOTO MOJIEIMPOBAHUS

OTtBeT
Bl:

1. ®dusznyeckoe MOAEITUPOBAHUE

2. AOCTpakTHOE MOJIETUPOBAHHE

3. [IpenMeTHOE MOJIETMPOBAHUE

4. MateMaTH4eCKoe MOACIHUPOBAHNC

ITpaBunbHBIM OTBET Ne 4

Bonpo
cNe 4

MaremaTu4eckoe MOJEIUPOBAHKUE, 3TO MOJEIUPOBAHMUE,
IIPU KOTOPOM:

OtBer
BI:

1. UccnenoBanne 0ObEKTa OCYIIECTBIISETCS MOCPEICTBOM
Mojaenu, CchOpMYJIUPOBAHHOM Ha SI3bIKE MaTEMaTHKH, C
HWCIOJIL30BAHUEM TE€X WA MHBIX MAaTEMATUUYECKUX METOIOB.

2. PeanbHOMY OOBEKTY MPOTHUBONOCTABISETCS €ro
YBEIMYEHHAs] WIM yMCHBIIEHHAs KONMS, JOIyCKaromas
UCCJIEJOBAaHHE B JaOOPATOPHBIX YCIOBUSIX.

3. Moaenupyetcs CTpyKTypa U QYHKIIHS MOJIEKY

ITpaBuibHBIN 0TBET Ne 1

Bomnpo
cNes

OI[I/IH N3 3TAIIOB MAaTCMATHYCCKOI'O MOJCIIMPOBAHUA

OtBer
BI:

1. Ha3snauenue maciuradba Mmoaenu

2. IlocTanoBKa 3a1auun

3. DKCriepUuMEHTAJIbHBIE UCCIICI0BaAHUS

4. KoHCTpyHpOBaHUE MOJETH

5. Beibop kputepus moaooms

ITpaBusnbHbIi oTBET No 2

Jlns npomescymounozo KOHmpons

Bonpocsl Ha 3K3amMeH

IIK-9 - roToBHOCTHh y4acTBOBATH B PellleHUH OTIAEJbHBIX 3271a4 NPH
HUCCJICJOBAHUAX BO3JACHCTBHUS INPOLECCOB CTPOMTEILCTBA U IKCILIyaTALUU
00beKTOB TMPHUPOJI000YCTPOICTBA M BOJONOJIb30BAHUS HA KOMIIOHEHTbI
MPUPOJTHON CPeabl;
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1. Ob6nactu wucnosb3oBanust wmoxeneil. Ilpoueccsl mno3HaHus. MeTobl
MO3HAHUSL.

2. Metoasl HayuHoro no3Hanus. ®opmanuzanus. OnpeneneHue MoIemu.

3. Tunsl moneneii. Kitaccel moneneii. CBoMCTBa MOJEIIEH.

4. KonuuecTBeHHass W KauyeCcTBEHHas oleHka Mojenei. Kiaccudukanus
KOJIMYECTBEHHBIX MOKa3aTesied OEHKU MoAenu. KauecTBeHHas: OLIEHKa MOJEIH.

5. Mogenu mupoBo3z3penus. Dopmel npeacTaBiaeHuss Moaenu. s uero HyxHa
MOJENb.

6. [lonatue «momenupoBaHue». MojaenupoBaHUE — KaK METOJ HAy4IHOTO
no3Hanus. Llens MogenupoBaHus.

7. Tlpoctsie Mmoaenu. JKu3HeHHbIN LUK MOIETUpYyeMoi cucteMsl. [IpuMenenne
MOJENEN U MOJECIIMPOBAHMUS.

8. Maremarnueckoe MojaenupoBaHue. Mctopudeckue 3Tambl BOZHHUKHOBEHUS
METOJO0JIOTUY MAaTEMAaTUYECKOTO0 MOJICTTUPOBAHUS.

9. Maremaruueckas Mojenb. Bunsl MogenupoBanusi. Kinaccudukanus moaenen
1o crocody npenacrasienus. Knaccudukaius MmaTeMaTHUeCKUX MOJIEICH.

10. HderepmunupoBanHbie Mojieau. CToxacTudeckue (BEpOSITHOCTHBIE) MOJICIIH.
AHaJIUTHYECKAs] MOJIETb.

11. Mogenu €O  COCpPEIOTOYEHHBIMU  TapameTpamu.  Mogenu ¢
pacrpeeIEHHBIMU [TapaMeTPAMHU.

12. NmuranmonHoe MmopaenupoBanue. M3zomopdusie momenu. I'omomopdHbIe
MOJIEIH.

13. Kiaccel MaTeMaTHYeCKUX MOJIEIICH, B 3aBUCUMOCTH: OT CJIO’KHOCTH 00BEKTa
MOJICTUPOBAHUS; OT omnepaTopa MoAeau (IOAMOJENN); OT BXOAHBIX M BBIXOIAHBIX
apameTpoB; OT crioco0a UCCIeAOBaHUS MOJEIIN; OT UEIN MOJETUPOBAHMS. DTallbl
IIPOIIECCA MOAETUPOBAHUS.

14. Undopmanmonnsie moxaenu. I[loctpoenune momenu. Cxema TOCTPOCHUS
monenu. CrTpykTypa MaremaTuyeckux wogeneid. CBOWCTBA MaTeMaTUYECKHX
MOJENEN.

15. Maremartuueckoe wmojenupoBanue. Kiaccudukanus maTeMaTHYECKOTO
moaenupoBanus. Kimaccudukanus o tTuny oopasza maTemMaTu4aeckoit moaenu. Buap
MaTeMaTUYECKOr0 MOJICIMPOBAHMS.

IIK-16 - CIIOCOOHOCTDH HCII0JIL30BATh OCHOBHbIE 3aKOHDbI
€CTECTBEHHOHAYYHBIX JUCHMIUIMH, METOAbl MATEMAaTHYECKOr0 AaHAJIU3a M
MO/IeJIUPOBAHUSA, TEOPETUYECKOT0 M IKCIIEPUMEHTAJILHOT0 UCCJIeI0BAHUSA NIPH
penieHUuM NpoeccCuOHATBLHBIX 3a1a4.

16. HccnenoBanne TEXHUUYECKOTO O0BEKTA C UCITOIB30BAHUEM MaTEMATUYECKOM
moxenu. [Ipsimast 1 oOpaTHas 3aa4u MaTeMaTHIECKOro MoieaupoBanus. [IpuasaTre
OpraHU3alMOHHO-YIIPABICHYECKUX PEIICHUI ¢ UCIOJIb30BAHUEM MATEMaTHIECKOM
MOJICITH CUCTEMBI.

17. Dtanmbl TOCTPOEHHS  MaTeMaTHYeCKOW  Mopeiau. BbluMCIUTENbHBIN
skcriepuMeHT. Pa3zpaboTka Metona pacyera. IlnaH mocTpoeHUsT BRIYUCIUTEIBHOTO
IKCIICPUMEHTA.
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18. KomnsroTepHbie MOJEIIU. [IpenmymecTsa KOMIIBIOTEPHOI'0
MozenupoBaHusi. KoOMIbIOTEpHBIN HKCIIEPUMEHT.

19. UHcTpyMeHTBl KOMIIBIOTEpHOTO MojaenupoBaHus. [locienoBarenbHOCTh
ATANoOB KOMIBIOTEPHOTO MATEMATUYECKOTO MOICIIMPOBAHUS.

20. Ilonsarue nHbOpMAIIMOHHON cHUcTeMbl. Buasl nHGOPMAIIMOHHON CHCTEMBI.
CrpykTypa nuH)OpPMAIIMOHHOM CUCTEMBI.

21. Mopaenu nndopmarmoHHeix cucteM. Moaens "UepHoro smuka". Mojens
COCTaBa CUCTEMBI.

22. CtpykTypHas MOJENb CUCTEMBL. MoJienb «Oenoro smuKay.

23. KoMIUIEKCHBIN TOAXO0A K AaBTOMATH3UPOBAHHOMY TPOSKTHPOBAHUIO.
[IprHIMIIBI CHCTEMHOTO MTOAX0/1A.

24. Knaccudukanus naketoB CAIIP. Tpu yposus CAITP/ACTIIIIL.

25. ApromatusupoBanubie CAD/CAM/CAE/PDM koMIieKchI.

26. MaremaTudeckoe MOJCIUPOBAHUE TUAPOJUHAMUYECKUX  IPOIIECCOB.
KierouHbie aBTOMATHI.

27. bazpl nannbix. Knaccudukanus 6a3 qaHHBIX.

28. Apxutekrtypa ¢aiti-cepep. ApXUTEKTypa KIUEHT-CEPBep.

29. Ilpumeps! pensuronabix CYBJI. MHaekc: nepBUYHBIN — BTOPUYHBIN. SI3bIK
3arpocoB SQL (Structured Query Language).

30. Cucrema ynpasnenus 6a3zamu ganabix (CYB/]). CepBep 0a3 naHHBIX.

Bonpocsl, BEBIHOCUMBIE Ha PK3aMEH, JIOBOJSTCS 0 CBEICHUS CTYJACHTOB HE
MO3JHEE, YEM 3a MECHIL JIO CIaYd SK3aMeHa.

7.4 Meroauyeckue  MaTepHaJbl, OIpeJesiiolue  MPoueAypPbl
OLCHMBAHUSA 3HAHUI, YMEHHUIl, HABBIKOB MW ONbITA [1eATEJIbLHOCTH,
XapaKTepu3yIMX 3Tanbl GopMUpPOBaHUS KOMIIETEHIU

Pedepar — 10 KpaTkoe H30KEHHWE B MUCHMEHHOM BHJIE COJCP)KAHUS U
pPE3yNbTaTOB MHJIUBUAYATHHOM YUEOHO-MUCCIIEA0BATENLCKON NEATEIbHOCTH, UMEET
perJaMeHTUPOBAHHYIO CTPYKTYPY, COAepKaHue U 0POpMIICHHE.

Kpurepusimu  oueHku  pedepara  SBISAIOTCS:  HOBHM3HA  TEKCTA,
000CHOBaHHOCTH BHIOOpPA UCTOUYHUKOB JTUTEPATYPHI, CTENIEHb PACKPBITUS CYIITHOCTH
BOIpoOca, coOJII0IeHUSI TPEOOBaHU K OPOPMIICHHUIO.

OreHKa «OTJIMYHOY» — BHITIOJHEHBI BCE TPEOOBAaHUSA K HalMCaHUIO pedeparta:
o0o3HaveHa mpodieMa U 000CHOBaHA €€ aKTyaJIbHOCTh; C/IeJIaH aHaIU3 Pa3IUnYHbIX
TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO TIPOOJIEMy H JIOTUYHO M3JI0KEHa COOCTBEHHAs
MO3UIHS; CPOPMYITUPOBAHBI BBIBOJBI, TEMa pPACKPHITA IMOJHOCTHIO, BBIACPIKAH
00BEM; c00JII0/IEHBI TPEOOBaHNUS K BHEIIHEMY O(OPMIICHHUIO.

OreHKa «X0poI1110» — OCHOBHBIE TpeOOBaHMsI K pedepaty BHITIOJHEHBI, HO TIPH
TOM JOMYIIEHbl HEAOYETH. B 4YacTHOCTH, MMEIOTCS HETOUYHOCTH B H3JIOKEHUU
MaTepuaia; OTCYTCTBYET JIOTHYECKas IOCIEIOBATEIbHOCTh B CYXKJCHHUSX; HE
BbIZIepKaH 00bEM pedepaTa; UMEIOTCS YIYIEHUS B 0(DOPMIICHHH.

OreHKa «y10BJE€TBOPUTEIbHOY» — HIMEIOTCS CYIIIECTBEHHBIE OTCTYTUICHUS OT
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TpeOoBaHMUil K pedepupoBanuio. B 4acTHOCTH, TeMa OCBEIIEHA JIUIIb YACTHYHO;
JOMYUIEHBI (DAKTUYECKUE OIMOKY B COAEPKaHUM pedepaTa; OTCYTCTBYIOT BHIBOJIBI.

OneHka «HeyIOBJIETBOPUTEIBLHO» — TeMa pedepaTta HE paCKphITa,
OoOHapy>KMBaeTCsl CYIIECTBEHHOE HEMOHMMaHWe MpoOJeMbl WM pedepar He
MIPE/ICTABIICH BOBCE.

KpuTtepun onieHnBaHus BHINOJHEHUSI KOHTPOJIbHON padoThI:

OTMeTKa «OTJMYHO» — BOMNPOCH IMHCHBbMEHHOM KOHTPOJIBHOW pPabOThI
OCBEILIEHBI B IOJTHOM 00bEeMeE, C TPUBEACHUEM KOHKPETHBIX ONpeeNIeHUH, TOHATUH,
IpUMEpOB, PopMyII.

OTMeTKa «XOpOLIO» — BONPOCHI MUCBMEHHOM KOHTPOJIBHOW pPabOTHI
OCBEIIECHBI IPABUIIBHO C YY€TOM |-2 HETOUHBIX ONPEAEICHUN UM 2-3 HET0YETOB.

OTMeTKa «yAOBJIETBOPHMTEJIBHO» — BOIPOCHI NMHCBMEHHOW KOHTPOJIBHOU
paboThl OCBEIIEHBI IPAaBUIBLHO HE MEHEE YEM HAIIOJIOBUHY.

OTMeTKa «HeyAOBJIETBOPUTEIbHO» — BOIIPOCH TMCBMEHHON KOHTPOJIBHOU
paboThl HE OCBEILEHBI B IOJTHOM 00BEME, OTCYTCTBYIOT KOHKPETHBIE OIIPEICICHHUS,
(GOpMyJIMPOBKYU MOHSATHUH.

Kpurepuu onieHnBaHusi 0TBETa HA IK3aMeEHe:

OTMeTKa «OTJHYHO» — JIBa BOIPOCAa OCBEIICHBI B MOJHOM OO0BEME, C
MPUBEICHUEM KOHKPETHBIX OMNPEACICHUM, TMOHSATUN, MNpUMepoB, GOpMyI,
XapaKTEPUCTHK U Tp.

OTMeTKa «XOpoII0» — JIBa BOIPOCA OCBEIICHBI MPABUJIBHO C y4eTOM 1-2
HETOYHBIX OMPEJACICHUMN U 2-3 HEJOYETOB.

OTMeTKa «yA0BJIETBOPUTEJIBbHO» — OJIMH BOIPOC OCBEIICH B IOJIHOM
o0beMe, HIIH JIBa BOTIPOCA OCBEIICHBI PABIIIHHO HE MEHEE YeM HaIlOJIOBUHY.

OTMeTKa «HeyA0BJETBOPUTEIBHO» — JBa BOIIPOCA HE OCBEIIEHBI B TTOJTHOM
00beMe, OTCYTCTBYIOT KOHKPETHBIC OIpeeacHUs, POpMYITUPOBKH OHATHH.

8 IlepeyeHb OCHOBHOH W [IONOJHHUTEIbHON  Yy4eOHOI
JIUTEPATyPbI

OcHoBHasi yueOHasl TUTEpaTypa

1. T'y6aps, 1O0. B. BBenenne B marematuueckoe mojenupoBanue / 0. B.
['ybaps. — 2-e u3a. — Mocksa : UuTepHeT-YHuBepcuter MHPOpMamoHHBIX
Texnonoruit (MHTYUT), 2016. — 178 c. — ISBN 2227-8397. — Tekct
ANIEKTPOHHBIN // DnekTpoHHO-OMOmMoTeunass cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/73662.html

2. Carankuna, JI. B. MaremaTtnueckoe MOJICIMPOBAHUE : 331a4U U METOJIbI

MexaHukn. Yueonoe nocobue / JI. B. Carankuna, B. b. IlenpkoB. — Jlnmenk :
Jluneuxuit rocynapcTBeHHbIN TexHuuecku yausepcuretr, ObC ACB, 2013. — 97
c. — ISBN 978-5-88247-584-9. — TekcTt : SJeKTpOHHBIA // DIEKTPOHHO-
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OubIMoTEeUHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/22880.html

3. Cemepmxsn A. K. MaremaTtrueckoe MOIEIMPOBaHUE B THAPABIUKE : y4eo.
nocodue / A. K. Cemepmxsn, E. B. [ertapesa : Kyol'AY, 2017. — 70 c.
https://edu.kubsau.ru/file.php/109/Matematicheskoe_modelirovanie v_gidravlike.

pdf

JonosHuTeIbHASI ydueOHAasl JUTepaTypa

1. Cadponora T.U., CremanoB B.M. Maremarnueckoe MOACIUPOBAHUE B
3aj1ayax arpousuku
https://kubsau.ru/upload/iblock/84e/84edcd925194de59e06bdc65d083e746.pdf

2. KoctiokoBa, H. Y. OcHoBbl marematndeckoro moaenuposanus / H. W.
KocTtiokoBa. — 2-e u31. — Mocksa : MatepHeT-YHuBepcuter MHpopMamoHHbIX
Texnonoruit (MHTYUT), 2016. — 219 c. — ISBN 2227-8397. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-OMOMmMoTeunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/73691.html

3. MareMatuyeckoe MOJIETUPOBAHKE B MEXaHUKE CIUIOMIHBIX cpen / Temam
P., MupauBuiib A., - 3-¢ u3n., (311.) - M.:Jlabopatopus 3nanuii, 2017. - 323 c.: ISBN
978-5-00101-494-2 - Pexxum noctyma: http://znanium.com/catalog/product/538840

9 Ilepeuennb pecypcoB UH(pOPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH «AHTEepHET»

Ne | HaumenoB | Temartuka Hauvano HaunmenoBanue opranuzanuu u
aHue JICUCTBUA U CPOK | HOMEp JOTOBOpa
pecypca JecTBUsS
JIOTOBOPA
1 | Znanium.c | YHuBepcasibHas 17.07.2019 Jorosop Ne 3818 OBbC ot 11.06.19
om 16.07.2020
17.07.2020 Horosop 4517 ObC ot 03.07.20
16.01.2021
17.01.21 Horosop 4943 ObC ot 23.12.20
16.07.21
17.07.21 Horosop 5291 3BC ot 02.07.21
16.01.22
2 | Uzparennsc | Berepunapus 000 «M13n-Bo Jlanb»
TBO CenbCK. X03-BO 13.01.2020 KonTpakt Ne940 ot 12.12.19
«Jlaupy» TexHonorus 12.01.2021
XpaHEHUs U
nepepadboTku 13.01.21 KonTpakt Ne 814 ot 23.12.20 (¢ 2021
MUIIEBBIX 12.01.22 rojia OT/1. KOHTPAKThl Ha
MPOJIYKTOB BETEPUHAPUIO U TEXHOJIOTUIO

nepepad.)
KonTpakt Ne 512 ot 23.12.20.
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3 | IPRbook VYHuBepcaibHas 12.11.2019- 000 «Aii ITu Dp Meauna»
11.05.2020 Jlunen3unonnbiit 10oroBopNe5891/19
or 12.11.19

12.05.2020
11.11.2020 00O «Aii ITu Dp Meaunay
Jlunen3uonHeIit 10roBopNe6707/20
12.11.2020 ot 06.05.20

11.05.2021
00O «Aii I1u Op Meaua»
12.05.2021 Jlunen3nonnbiit 1oroBopNe7239/20
11.10.2021 ot 27.10.20

00O «Aii I1u Op Meaua»
Jlunen3uonneIit 1oroBopNe7937/2111

ot 12.05.21

Opaiit Pasnen 08.10.2019 Ot1 08.10.2019 Ne 4239
«Jlerennapusie 08.10.2020, be3Bo3me3 kI, ¢ TpaBOM
KHHATH MPOJIJIEH HA TOJ | €KEroHOTO MPOJIJICHUS
['ymanuraphsie, 1o 08.10.2021 Paznen «Jlerenapubie KHUTH»
€CTECTBCHHBIC
HayKH,
OHoJIOruyYecKue,
TEXHUYECKHE,
CEIIbCKOE
XO03SIUCTBO

1. Hayunas oubnuotexka Kyol'AY [DnektponHslii pecypc]: Pexxum nocryna:
- http://kubsau.ru/science/library/

2. HamuonanpHbIA 1HQPPOBOH pecypc MHOTOOTpacieBas dSJIEKTPOHHAs
oubmmoreka PYKOHT [Daektponnsiit pecypc]: Pexxum moctyma: - http://mwwl.
rukont. ru/

3. HudopmarmonHo-npaBoBoit noptan «l'apant» [DIEeKTpOHHBINA pecypc]:
Pexxwum moctyna: http://www.garant.ru/

4. Tlouckossle cuctemsbl: Yandex, Rambler, Google.

5. Bcepoccuiickuii MHCTUTYT HAyYHO-TEXHUYECKOM HWHPOpMALMKU -
http://www2.viniti.ru/
6. DJIEKTpOHHAs KapToTeKa KHUTO0OECIEeUYEeHHOCTU MeralIPO
- http://www.data-express.ru/aibc-megapro/

10 MeToanueckue YKa3aHnusa IAJisd oﬁyqamumxca Imo 0CBOCHUIO
AUCHHUITJINHBI

1. Cadponosa T.U., CrenanoB B.1. MaTtematuueckoe MoJIeIMpOBaHUE B 3ajadax

arpopu3nKu
https://kubsau.ru/upload/iblock/84e/84edcd925194de59e06bdc65d083e746.pdf
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11 Tlepeyenb MHGPOPMAIMOHHBIX TEXHOJOTHH, UCIOJIb3yeMbIX
IPH OCYLIECTBJICHUN 00Pa30BaTEJIbHOIO IpoLecca

NudopmanmonHbie TEXHOJIOTUU, UCTIOJIb3yEeMbI€ ITPU OCYIIECTBICHUH
00pa30BaTeabLHOTO MpoIecca MO TUCHHUIIIIMHE TTO3BOJISIIOT: 00€CTIeUnTh
B3aMMOJIEUCTBHE MEX]ly YHACTHUKAMH 00pa30BaTENIbHOTO MPOLIECCA, B TOM YHUCIIE
CUHXPOHHOE U (WUJIM) aCHHXPOHHOE B3aMMOJICHCTBUE MOCPEICTBOM CETH
"NaTepHet"; huKCHpoBaTh X011 00pa30BaTEIHLHOTO MPOIIECCa, PE3yIbTaTOB
MPOMEKYTOUYHOM aTTeCTALMH 110 AUCIUIUIMHE U PE3YJIbTATOB OCBOCHUS
o0pa3oBaTeIbHOM MPOrpaMMBbl; OPraHU30BATh MPOIECC OOPA30BAHUS ITyTEM
BU3YyalIM3alMKU U3ydaeMon HH(OpMaIuU OCPECTBOM UCIIOJIb30BaHUS
Mpe3eHTalul, y4eOHbIX (PUIIbEMOB; KOHTPOJIUPOBATh PE3yJIbTaThl 00yUEHHUS Ha
OCHOBE KOMITHIOTEPHOTO TECTUPOBAHUS.

11.1 IlepeyeHb JHMLEH3UOHHOI0 IPOrPAMMHOI0 00ecCIIeYeHUSI

Ne, HammeHnoBaHue Kparkoe onucanue

1 | Microsoft Windows OmneparonHas cuctemMa

2 | Microsoft Office (Bkmrouaer | [TakeT OHUCHBIX TPUITOKEHUI
Word, Excel, PowerPoint)

3 | Cuctema TecTUpOBAHUS TectupoBanue
INDIGO

11.2 IlepeyeHs npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX
CIPABOYHBIX CUCTEM

Ne | HammeHoBaHMe Temaruka DIIEKTPOHHBIN aIpec
1 | Hayunas snekTpoHHas | YHUBEpcalbHas https://elibrary.ru/
oubmuoteka eLibrary

11.3 Joctyn k cetu UHTEepHET

Hoctyn k ceru WHTepHeT, A0CTyn B 3JIEKTPOHHYIO HWH(OpMAIMOHHO-
00pa3oBaTeNbHYIO CPEely YHUBEPCHUTETA.
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12 MarepuajibHO-TeXHHYECKOe olecmneyeHue AJasi 00y4dyeHHs
10 JAUCIUIJINHE

HHaHI/IpyeMBIC IMOMCIICHUA AJIA ITPOBEACHUA BCCX BUI0B y‘l@6H0ﬁ ACATCIBHOCTHU

HaumenoBanue Anpec (MECTOIOIOKEHHE)
y4eOHBIX MIOMEIIEHUH 115t
TIPEIMETOB, NPOBEJICHUS BCEX BUIIOB
KypCOB, N y4eOHOI e TeTbHOCTH,
HamveHnoBanne momemieHuii AJ1s IPOBEICHUS BCEX .
JTUCTIUTUTAH . . MPeIyCMOTPEHHON
. BUJIOB y4eOHOM JesITEeIbHOCTH, TPEAYCMOTPEHHOI
(Momyueit), y4eOHBIM TUTaHOM (B
Ne y4eOHBIM UIAHOM, B TOM YHCJIC TIOMEIIEHHUS IS
MIPAKTUKH, HHBIX . ciTydae pean3aiun
n/ . CaMOCTOATENILHOM PabOThI, C yKa3aHUEM TEePEeUHs .
BHIOB yueOHOMH o00pa3oBaTenpHON
n OCHOBHOT'O 000pY0OBaHUsl, y4eOHO-HAT IS THBIX .
NESTeTHbHOCTH, . MIPOTPaMMEBI B CETEBOU
MOCOOMH M MCIIOIb3YEMOT0 NPOrPaMMHOTO
MpeTyCMOTPEHHEI (hopme JOMOTHUTETHHO
obecrieueHUs
X Y4COHBIM yKa3bIBaeTCs
TUIAaHOM HavMEHOBaHUE
00pazoBaTesbHO OpraHM3alyHy, ¢ KOTOPOii
MIPOTPaMMBbI 3aKJII0YEH JI0TOBODP)
1 2 3 4
IMomemienne Ne202 I'l, mocagounsix MecT — 60;
roman, — 68,8KkB.M; yueOHast ayAMTOPHUS JUIs
MPOBEACHUS 3aHATUH JIEKUNOHHOTO THUIA, 3aHATUN
CEMHHAPCKOTO TUTIA, KYPCOBOTO IMPOSKTHPOBAHUS
(BBITIOTTHEHUS KYPCOBBIX paboT), TPYIIIOBBIX H
WHAWBAIYATGHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJIS
OcHOBBI H [IPOME)KYTOYHOMN aTTECTALHH . 350044, KpacHogapckuid
1 | mareMaTu4eckoro kpa#, r. Kpacaoxgap, yi.
CIeHANM3UPOBaHHAsI MeOemb(yaeOHas JocKa,
MOJIEIMPOBAHUS nM. Kanununa, 13
yueOHast MeOenb);
TEXHUYECKUE CPe/ICTBA 00ydeHus], HaOOPEHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS M YICOHO-
HATJBITHBIX TOCOOHH (HOYTOYK, IPOEKTOP, SKPaH);
nporpammHoe odecrniedenue: Windows, Office.
Iomemienne Ned20 I'l, mocagounbix MecT — 25;
mIomaas — 53,7kB.M; HOMEIIECHHE IS
CaMOCTOSITENIFHON pa0OTHl. TEXHIYECKHE CPEACTBA
00y4YeHHA(KOMITBIOTEP MEPCOHATBHBIN — 13 mIT.);
2 | OcHoBBI 350044, KpacHogapckwid
JIOCTYT K ceTu «IHTepHeT»; TOCTYH B AIIEKTPOHHYIO .
MaTeMaTU4eCcKoro c kpaii, r. KpacHozap, yiu.
nH(pOopMaLMOHHO-00pa30BaTENBHYIO CPE
MOJIEJIMPOBAHUS hopman p Yyio cpeny uM. Kanunauna, 13
YHUBEPCHUTETA;
CrieIMaT3upoBaHHast MeOenb (yueOHast MeOeb).
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[Iporpammuoe obecnieuenue: Windows, Office,
CIeHATN3UPOBAHHOE JTUIIEH3HOHHOE M CBOOOIHO
pacnpocTpaHseMoe MporpaMMHOe o0ecIieueHue,
MpeyCMOTPEHHOE B paboueii mporpamme
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