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1. Heab ocBoeHUSs JUCHHUILIUHBI

Lenpt0 OCBOGHMSA MUCIHMILIUHBI «MaTeMaTH4ecKoe MOJEIUPOBAHUEY SBIIETCS (OPMUPOBAHHE
KOMIIETEHIIMII B 00JacTM NPUHLUIIOB IIOCTAHOBKM M METOJOB pEIICHUs 3aJad €CTECTBO3HAHUS B
COOTBETCTBUU C METOAOJOIMEM MaTeMaTH4YeCKOro, B TOM YHUCJIE KOMIIBIOTEPHOIO MOJAEIUpPOBAHUS,
BKJTIOYast (GOPMYIUPOBKY U pEIICHUE MPHUKIATHBIX 33]]a4 PACYeTHOTO 0OOCHOBAHMS MPOEKTOB 3/aHUN U
COOPY)KEHHMI, MOHHUTOPHUHIA COCTOSIHUS CTPOUTENbHBIX OOBEKTOB Ha »JTalax UX BO3BEIEHUS,
SKCIUTyaTallMl, PEKOHCTPYKLHUHU, IEMOHTa)Ka C MCIIOJIb30BAHUEM CPEJICTB MATEMaTUKH, IE€PEI0BbIX
IU(PPOBBIX TEXHOJIOTHH, MHOTOLIEIEBOTO IMPOTPAMMHOTO O0ECHeueHHs] W TPUMEHEHHUS IOIy4EeHHBIX
TEOPETUYECKUX 3HAHWM [ TOCTAaHOBKM W PEIIEHUS KOHKPETHBIX MPUKIAJHBIX 3a/Jad aHalu3za U
ONTUMAJILHOTO YIPABJIEHUS U MPOEKTUPOBAHUS B CTPOUTEIILCTBE.

[IporpaMmma cocTtaBieHa B COOTBETCTBHM C TpeOoBaHUsIMH DenepalibHOTO TOCyJapCTBEHHOIO
00pa30BaTEILHOTO CTAaHJapTa BBICHIETO O0Opa3oBaHWs 1O HampaBiieHWto Tmoarotopkn 21.04.02
3eMIIeyCTPOMCTBO M KaJAaCTPHI.

JucuunnuHa OTHOCUTCS K oO0si3atenbHOM 4dactu, bioka 1 «lucuumnmuubl (MOIyNH)» OCHOBHOMU
npodeccroHalbHON 00Opa3oBarenbHOl Tporpammbl  «Pa3BuTHe TeppUTOpHUN, KaJacTPOBBIM Y4eT H
olieHKa». JlucuuIuinHa siByiseTcs: 00s3aTeIbHOM U1 U3yUeHUs

2. TlepeyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00yYeHHUS 10 JTHUCHUTIJIHHE, COOTHECEHHBIX €
IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHMS 00pa30BaTeJIbHOM IPOrpaMMBbl

KOI[ 1 HAUMCHOBAHNEC KOMIICTCHIIMH

Kox n HanMeHOBaHWE MHAMKATOPA JOCTHKCHHUS KOMITCTECHITHH
(pe3ynbTar OCBOCHUS)

VYK-1. Cioco6eH ocyIecTBiIsITh VK-1.1. Omnmcanme cytd mnpoOJIeMHON cHUTyanuu cOop u
KPUTHYECKHH aHAJIU3 TIPOOJIEMHBIX | CHCTeMaTH3anus HHGOPMAIIHH 10 TTpodIemMe

CUTYaIlMi HA OCHOBE CHCTEMHOTO
M0JIX0/1a, BRIpAa0aThIBaTh CTPATETHIO
NEUCTBUI

VYK-1.2. Beibop METOIOB KPUTHYECKOTO aHaIM3a MpOoOJIEeMHOI
CUTYalluu

OIIK-1.1 Bwibop ¢dyHIaMEHTAIBbHBIX 3aKOHOB, OMHCBHIBAIOLIUX
M3y4aeMblil MPoIIecC UM SBJICHUE

OIIK-1. CnocobeH pemiath
MIPOU3BOJICTBEHHBIC 3a/1a41 U (M)
OCYIIECTBIISITH HAYYHO-
HCCIIEIOBATEIILCKYIO IESITEIbHOCTh Ha

OIIK-1.2 CocraBiieHHe MaTeMaTHYEeCKOW MOJeIl OOBbeKTa
poECCHOHAIBHON JIEATEIILHOCTH, ONMUCHIBAIOIICH M3ydaeMbli
MIPOIIECC WJIM SIBJICHWE, BHIOOP M OOOCHOBaHWE TPAaHUYHBIX H
HAYaJIbHBIX YCIOBHIA

OCHOBC (bYHI[aMCHTaJ'IBHHX 3HAHUU B

o OIIK-1.3 Ouenka ageKkBaTHOCTH PE3yJIbTaTOB MOJCIMPOBAHMS,
obacTu 3eMIIeyCcTpPOCTBA U KaJacTpOB

dopMynupoBaHue  TPEUIOKEHUH 0 UCMOJIb30BAHUIO
MaTeMaTHYeCKOH MOJIEJH TUIS pelieHus 3a1a4
npodeccHoHaNbHON e TeNIbHOCTH

OIIK-3. CnocoGen ocymectBuare | OITK-3.2 Hcnonp3oBanue CPEICTB IIPUKIIATHOTO
MOMCK, 00pabOTKY U aHAIHN3 porpaMMHOTO obecneueHust Juis O0OOCHOBAaHUS PeE3yIbTaTOB
uHGOpMAaIIUHY A7 IPUHATHS PELICHUH B| pellieHus.  3ajlauu, opopMmieHne  JOKyMEHTallUM U
Hay4YHOH M NMPaKTHYECKOU npecTaBlIeHue pe3yabTaToOB B npodeccuoHaIbHON
JeATeIbHOCTH JeATeIbHOCTH

OIIK-4. CnocoGeH onpeaensaTh
METO/bI, TEXHOJIOTHH BBITIOJTHEHHSI
UCCIICIOBAHU, OLICHUBATh U
000CHOBBIBATh PE3YIbTATHI HAYYHBIX

OIIK-4.2 OO0paboTka pe3ylnbTaTOB HCCIEAOBAHUNA OOBEKTOB
npodeccHoHaNbHOW  AESITeTbHOCTH C TIOMOIIBID METOJIOB
MaTEMaTHYECKOTO MOJICTTHPOBAHHUS




KO[[ 1 HAMMEHOBAHHUEC KOMIICTCHIINU
(pe3ynbTar 0CBOEHUS)

KOI[ 1 HAMMCHOBAHUC MHAUKATOpPA JOCTHXKCHUSA KOMIICTCHIIUN

pa3paboTOK B 3eMJICYCTPOICTBE,
KaJlacTpax U CMEXKHBIX 00J1acTsIX

KO[[ W HAMMCHOBAHUC MHAUKATOpA
JOCTHIXKCHUS KOMIICTCHIIUHN

HaunmenoBanue nokazareis OLICHUBAaHUA
(pe3ynbrara 0OydeHus IO TUCITUTUINHE)

VYK-1.1. Onucanue cytu npo6ieMHON
cuTyanuu cOop M cucTeMaThu3aus
nH(popmanuu 1o npoodieme

3HaeT criocoObl MoucKa HH(HOPMAIIMOHHBIX PECYPCOB IS
MoJTydeHus] THPOPMAITUU 00 aKTyaTbHOM COCTOSIHUU TTPOOJIEMBI
MAaTe€MaTUiYCCKOTO U KOMIIBIOTCPHOIO MOACIIMPOBAHUA B
IMMPUKIAIHBIX 3aJavdax aHaJIu3a U IMIPOCKTHPOBAHUA B
CTPOUTEIHCTBE

YK-1.2. Beibop MeTo10B
KPUTHUYECKOTO aHaIM3a NpoOIeMHON
CUTYalluu

HNmeet HaBbIKM (OCHOBHOIO YPOBHS) /17151 BBIOOpa
MH(OPMALMOHHBIX PECYPCOB, HEOOXOJUMBIX JUISl pEIICHUS
3a/1a4 MaTeMaTU4YeCKOro U KOMIIBIOTEPHOTO MOJIETUPOBAaHMUS B
00J1acTH pacueTHOro 0O0CHOBaHUS MMPOEKTOB KOHCTPYKIUH,
3/1aHUH U COOPY>KEHUH, MOHUTOPUHTA COCTOSTHUS BO3BOIUMBIX,
JKCIUTYaTUPYEMBIX U IEMOHTHPYEMBIX CTPOUTEIBHBIX 0OBEKTOB

OIIK-1.1 Bei6op ¢hyHIaMEeHTAIbHBIX
3aKOHOB, OIHCBHIBAIONINX U3yYaeMBbIi
MPOIIECC WA SIBJICHUE

3HaeT OCHOBBI TIOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX
HayK, aKTyaJbHble TPOOJIeMbl M MPHOPUTETHBIE 3a/lauyu
MaTEMaTH4YCCKOTO MOJACIINPOBAHUA

Hmeer HaBbIkM (HAYAJBLHOIO YPOBHS)  ONpEACICHUs
COOTBETCTBUSA bopmynmupyemMoin MPUKIIATHON 3a7a4u
MOJIOKEHUIO  BBIOMpaeMoro (yHIaMEHTAILHOTO 3aKoHAa |
NPUMEHEHHUSI COBPEMEHHOTO MAaTeMaTW4YecKOTo ammapara B
CaMOCTOSITEIFHON MPOGECCHOHATBHON JIEATETLHOCTH

HNmeeT HaBBIKM (HAYAJIBHOI0 YPOBHS) NPUMEHEHUS
TEXHOJIOTUIl MATEMaTUYECKOT0 MOICTUPOBAHUS U CIIOCOOHOCTD
OCBauBaTh HOBbIE pa3/ielibl GyHIAMEHTAIbHBIX HAYK

HNmeer HaBbIKM (HAYAJIBLHOIO YPOBHSI) NOCTPOCHHUS MOJIETH

OIIK-1.2 CocraBiieHue | OObEKTa € UCIOJIB30BAaHUEM MaTEMaTHYECKOTO  allapara,
MaTeMaTHYeCKOM MOJEIN OOBEKTa | COMMOCTABUMOW €  HUMCIONIMMHUCA W MPOTHO3UPYEMBIMH
npodeCCHOHANBHON  ACSATEIBHOCTH, | SKCTICPUMEHTAIBHBIMH JIAHHBIMU 00 0OBEKTE
omuchIBaroleil u3ydaemblii mpoiiecc | UMeeT HaBbIKHM (HAYaJbHOIO0 YPOBHSI) BBISIBJICHUA W
WU sIBJICHUE, BBIOOP W 0OOCHOBaHHWE | MAaTeMaTHYECKON  (opMaiM3alud  3aKOHOB, OOBSCHSIOIINX
IPaHUYHBIX U HAYAJbHBIX YCIOBHIA BBLIOpAaHHOE 7l HCCJIENOBaHUS MPOSIBICHHE HM3y4yaeMoro

o0BeKTa

HNmeer HaBbIKH (HA4YaJbLHOIN0 YPOBHSI)  BBINIOJIHEHUS

KOPPEKTUPOBKU 1507051 IPUHIUIIUAIEHON 3aMEHBI
OIIK-1.3 OrleHka  aJIeKBaTHOCTU pp P . P vu

MaTEeMaTHYeCKOH MOJeNH, BXOASNIEH B KOH(MDIUKT C HOBBIMH
pe3ynbTaToOB MOJEJIUPOBAHUS,

o OOBEKTUBHO HAKOIUISIEMBIMH, YTOYHSEMBIMH 3HAaHUAMH 00
dbopMynupoBaHHe MPEATOKEHUN TI0
. | n3ydaeMoM 0OBbEKTE WIIN SABICHUH

HUCIOJIL30BAHHIO MaTeMaTHYECKON

HNmeer HaBBbIKN (HAYAJIBHOI0 YPOBHA) KPUTHUECKOTO aHAIIM3a
MOJIEIHN U1 peueHus 3a71a4

npodeccuoHaNbHON IeATEeNbHOCTH

p33pa6OTaHHOI7I MaTeMaTH4eCKOMH MOJCIHN, BBIABJICHUA CTCIICHH
€€ COOTBCTCTBHA, OJIM30CTH K pPCaJIbHBIM MOACIUPYCMBIM
IMPOABJICHUAM U3Yy4aCMOTI'O 00BeKTa

OIIK-3.2 MU cmonb3oBaHue CpEACTB

MIPUKJIJTHOTO POTPaAaMMHOTO
obecrieueHuss  JIsi  0OOCHOBaHMSI
pe3yJbTaTOB  pEIICHUS  3aJlavu,
opopmiIeHHE  JOKYMEHTAIHH u

MPpCACTABJICHUC PE3YyJIbTATOB B

3HaeT BO3MOKHOCTH M NTapaMETPhl MPUKIIAAHOTO IIPOIPaMMHOTO
obecrieueHus JUis pelieHus: chopMyIupOBaHHON 3a/1a4n

HMmeer HaBbIKM (HAYAJIBHOIO YPOBHS) BHIOOpA U peasin3aluu
METOJIOB DPELIECHUS 3aJadd, B TOM 4HCIE, C HCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TE€XHOJIOTHH, MPOBEIEHUS HA OCHOBE IIPUHATOMN
MOJENM  MaTeMAaTUYECKOTO  JKCIEPUMEHTAa,  IOJIY4YEHHUS




KO[[ 1 HAaMMCHOBAHUC MHUKATOpA
JOCTHOKCHUS KOMIICTCHIIUHN

HaumenoBanne nokazareis OLICHUBAaHUA
(pe3ynbrara 0oOydeHus O TUCIUTUINHE)

podecCHOHAIBHON IeATEITPHOCTH

AHAJIMTHYECKOTO PELICHUS, BBINOJHEHUS CEPUH KOMITbIOTEPHBIX
pacyeroB

HNmeer HaBbIKM (OCHOBHOI'O YPOBHSI) HCCIICIOBAaHUSA
chOopMyITUPOBAHHON Ha OCHOBE IMOCTPOCHHON MOIEIN
MaTeMaTU4eCKOM 3a/1a4u 1 000CHOBAHUS PE3YJIHTATOB €€
peueHus

OIIK-4.2 OO0paboTka pe3yabTaTOB
HCCIIEIOBAHU I 00BEKTOB
npoheCCHOHANBHOU JIEATETLHOCTH C
IIOMOIIIBKO METOA0OB MAaTEMATHNYCCKOT' O

MOJCIUPOBAHUSA

HNmeer HaBbIKN (HA4aJILHOTO YPOBHS) aHAIN3a
NPaBUIHHOCTH, OCYIIECTBICHHUS U 000CHOBAHUS HEOOXO MO
3aMEHbI TI0JI0’KEHU, 3aKOHOMEPHOCTEH, 3aK/Ia/IbIBAEMbIX B
OCHOBY (hopMUPYEeMOH U UCCTEAYyEMON MaTeMaTUYECKON
MOJIETN

HNmeer HaBbIKN (HA4AJILHOIO YPOBHS) 0OpaOOTKH M aHAIM3a
pe3yJIbTaTOB MaTEMAaTUYECKOTO ¥ KOMIIBIOTEPHOTO
MOIETTUPOBaHUS O0OBEKTOB U ABJIEHUI ¢ 00paTHOM CBS3bIO,
KOPPEKTHUPOBKU apaMETPOB MOJIENH

Nndopmanust o GpopMUpPOBAaHMU U KOHTpOJIE PE3yIbTaTOB 00ydeHus mpenacraBieHa B DoHje
onieHo4HbIX cpencTB (IIpunoxenue 1).

3. TpyaoéMKOCTh AMCUMUIJIMHBI M BUAOB YUEOHBIX 3aHATHH 1O JUCHHIJINHE

OOriast TPyI0EMKOCTh JUCIHUIUIMHBI cocTaBisger 3 3auérHbie eauuuibl (108 akamemuueckux

9acoB).

(1 3auemnasn eounuya coomeemcmeyem 36 akademMudecKkum 4acam)

BI/II[aMI/I yLIe6HI>IX 3aHATHH U pa6OTBI 06yqa101uer0c>1 110 JUCHUIINIMHE MOT'YT ABJIATBHCA.

O6o3HaueHue Buapl yueOHBIX 3aHATHI 1 pPabOTHI 00yJaronerocs
JI Jlexknuu
JIP JlabopaTopHbie pabOTHI
113 IIpakTnueckue 3aHsaTUA
Koll KoMnbroTepHblil IPaKTUKYM
KPII ['pynmoBbie 1 UHAUBUYaIbHBIE KOHCYJIBTALIUU MO0 KYPCOBBIM paboTaM (KypCOBBIM
MIPOCKTaM)
CP CamocTtosrenbHas paboTa 00y4aronierocs: B Nepuo]i TEOPETUUIECKOro oOy4eHus
KoHTpoith CamocTtosarenbHas paboTa 00y4aronierocss 1 KOHTakTHas paboTa 00ydaromerocs ¢

IIpEenoaaBaTeJIicM B IICPUOJ HpOMe)I(YTO‘IHOﬁ aTTeCTallun

dopma 00ydeHHs — OUHasl.

Cmpykmypa Oucyuniunbi:

KonuuecTBo 4acoB mo BugaM y4eOHBIX dopmbl
Iy 3aHATUHN U pabOThI 00YJaIOLIETroCs MIPOMEKYTOUHOM
=
No HaumenoBanwue paznena 3 2 aTTecTaluu,
- JUCIATIIMHBI ?) - A o % E A g TEKYIIEro
© = = A o z KOHTPOJIA
~ yCIIeBaeMOCTU ™
1 OOIIHe TPUHIIHITBI 1 4 4 71 9 KOHMPOJIbHOE




MaTeMaTH4eCKOro 3adanue no Koll p.
MOJIENHPOBAHUS 1-3,
2 MaremaTHyecKe MOJICIH B 1 6 6 oomauinee 3a0anue
CTPOUTETHCTBE p- 1-3
OcCHOBBI IPUMEHEHUS
COBPEMEHHBIX MTPOTPAMMHBIX
3 | CPEACTB B 3ajiatax pacuera, 1 4 4
yIpaBJICHUS U
MPOEKTUPOBAHUS B
CTPOUTENIbCTBE
HUroro: 1 14 14 71 9 3auem

4. Conep:xaHue JHCHUILIHHBI, CTPYKTYPHPOBAaHHOE 110 BU/aM Y4eOHBIX 3aHATHI U pa3aeaam

[Ipn mpoBeneHUM ayaUTOPHBIX YYEOHBIX 3aHATHH NPETyCMOTPEHO MPOBEJIEHUE TEKYILEro

KOHTPOJISl YCIIEBAEMOCTH:

B pamkax KOMIbIOTEpHOTO MPaKTUKyMa MPEAyCMOTPEHO KOHTPOJIbHOE 3aJJaHHe KOMITbIOTEPHOIO

MIPAKTUKyMA.

4.1 Jlexyuu

Dopma obyuenus — ouHasl.

Haumenosanue pazoena

No
OUCYUNTTUHDBL

Tema u cooeporcanue nexyul

OO01mre MPUHIIHATIBI
1 MaTeMaTU4YEeCKOTO
MO/ICITUPOBAHUS

IIpeamer w® 3agayd  guUCHMILUIMHBL  «MartemaTnuyeckoe
MojeaupoBaHue». [loHsTHe MoAenu uccieayeMoro oobeKkTa Win
aBieHus.  Mpew, npuBieKkaeMble B~ KayeCTBE  OCHOBBI
MaTeMaTHu4ecKux Mojene. OTpakeHue CBOMCTB M XapaKTEPUCTUK
o0bekTa B MaTeMaTHueckoil Moenu. [IpuHIUITBI TPUUUHHOCTH.
AHaJIUTHYEeCKMEe M HMHUTAIMOHHbIC MoJeaH. TexHoJIoruu
MaTE€MaTUYECKOT0  MOJIEIMPOBAHUS. OTalbl MAaTEMAaTHYECKOTO
MOJEIIMPOBAHUA. YPABHEHUSA COCTOSHMS, NpuMepsl.. [lpuHnumn
HAaMMEHBILIETO JEHCTBUS. 3aKOHBI COXPAaHEHHUs. 3a/layd aHalu3a U
cure3a.  [Ipunmun  Jlarpanxa.  [Ipunoun — ['amuiibTOHA-
Octporpaackoro. YpaBHeHue Jumepa.

MaremMaTrudecKrue MOJEIN B
CTPOUTCIILCTBC

I'unore3sl M gomymieHusi B 3ajadax pacyera, ONTHMAaJIbHOIO
YIPABICHUS U MPOEKTUPOBAHUS B CTPOUTENLCTBE. [IMCKpETHBIE U
HENpPEpBIBHBIE ~ MaTeMaTH4YeCKue  Moaenu.  MopenupoBaHue
muddepeHInanbHBIMI BBIPQKEHUSIMH B YACTHBIX MPOU3BOIHBIX.
JIuneapuzanus.

BepositHocTHbIe Moaenau. Bapuanuonneie wmozenu. Ilouck
9KCTpeMyMOB GYHKIUN U QyHKIMOHANOB. [loHsATHE BepupuKauu
MOJEIIH.

Juckperusauus 3aaa4. Meron Oiinepa. ITonsatue
BBIYUCIIMTEIIBHOIO DKCIIEpUMEHTa. TpHuana «MoAenb — alrOPUTM —
nporpammay. YnucineHHoe MOJEIIMPOBAHHUE.

OcCHOBBI IPUMEHEHNUS
COBPEMEHHBIX IPOIPaMMHBIX
3 CPEICTB B 3aJja4yax pacuera,

yIpaBICHUS U
IIPOEKTHPOBAHMSI B

3agauyM ONTHMAJBLHOIO YNPABJIECHUS] M NPOEKTHPOBAHUS B
crpourteiberBe. Kputepun d3¢hGEKTUBHOCTH B yIIPaBJICHUH,
MIPOEKTUPOBAHUU. MaremaTnueckoe MIPOrPaMMUPOBAHUE.
MopeaupoBanue  (pyHKOMed HeaId W HePaBEHCTBAMM
OrpaHHYEHUI.




CTPOUTEIILCTBE ANropuTMBI pelIeHHs 3a/lad pacueTHOro OOOCHOBAHMSI MPOEKTOB,
OITUMAJILHOIO YIIpaBIICHUS u IIPOEKTUPOBAHUSL.
ITocnenoBaTeIbHOCTH NOCTPOCHUA " HCIbITAHUSA
MaTeMaTHYeCKMX MoOJe/]eldl Ha IpuMepax 3ajJad aHaausa U
ONTUMAJIBHOIO MPOEKTUPOBAHUS B CTPOUTEIBCTBE.
[IporpammupoBaHie U HNpOrpaMMHOE OOecCleUeHHE JJsl PEeLeHUs
IIPUKJIAJHBIX 33]a4.

4.2 Jlabopamopuvie pabomul

He npegycMoTpeHo yueOHBIM TIJIaHOM.
4.3 Ilpakmuueckue 3anamus

He npegycMoTpeHo yueOHBIM IIJIaHOM.
4.4 Komnvromepnwvie npaxmukymwi

dopma 00ydeHuUsT — OYHas.

HaunmenoBanue pazzaena
JUACUUIIINHBI

Ne Tema n conepkaHue KOMITBIOTEPHOTO MTPAKTUKyMa

KomnbrorepHblii npaktukym Nel
UucneHnHoe penieHre KpaeBoi 3a/1au Ha MpUMepe OaJIKH.
[TporpaMMHO-anTrOpUTMHUECKasl peau3alus pereHus 3aaauu (1o

OO0mve MPUHIKTIBI .
BapuaHnTam). Pydnoii cuer. Bepudukarus u aHaim3 pe3ylbTaToB.

1 MaTeMaTU4ECKOTO

KomnbrorepHblii npakTukym Ne2
MOJETUPOBAHUS

3amaya 00 yCTOMYMBOCTH CKaTOTO CTepskHA. [IporpammHo-
AIrOpUTMUYECKas peanu3alis peueHus 3a1a4yu (1o BapuaHTam).
Pyunoii cuer. Bepudukarus u anaaus pe3yibTaToB.

KomnbrorepHblii npaktukym Ne3
KpaeBas 3anaua Jlupuxie mis ypasuenus [lyaccona.
Bepudukanus u ananus pe3yabTaToB

KomnbrorepHblii npaktukym Ned

YucnenHoe pemenue 3a1auu Ko Ha mpumepe nmonepeyHoro

Marematuueckue MO B | U3ruba KOHCOIbHOM Oanku [IporpaMMHo-anropuTMuyecKas
CTPOUTENILCTBE peanu3anus pelieHus 3aaaun (o BapuanTam). PydqHoii cuer.

Bepudukanus u ananus pe3ynpTaTos.

KomnbrorepHsiii npakTukym Ne$

3anaya TemonpoBoAHOCTU. [IporpamMmmHo-anropurMudeckas
peanuzanus pelieHus 3aaaun (o BapuanTam). PydqHoii cuer.
Bepudukanus u ananus pe3ynpTaToB.

KomnbrorepHubiii npaktukym Ne6

3aava TMHEMHOTrO porpaMMmupoBanus. [IporpaMMHo-
QITOPUTMUYECKas pealn3alus pelueHns 3a1a4un (10 BapuaHTaMm).
Py4Hoii cuer.

OcHOBEHI MMPUMCHCHUSA
COBPEMCHHBIX IMPOT'PAMMHBIX

CPEICTB B 3aJja4yax pacuera,
yIIpaBJICHUS U KomnbrorepHblii npakTukym Ne7
IIPOEKTUPOBAHMSI B Peanuzanus pacdera Oanku Ha KoMmibioTepe MmetogoM MKD.
CTPOUTENILCTBE [IporpamMMHO-anTOpUTMHUECKas pearu3alus peleHus 3a1auu (1o
BapuanTam). Pyunoii cuer. Bepudukarus u ananu3 pe3ynbTaToB.

4.5 I'pynnosvie u uHOUBUAYanbHBIE KOHCYILMAYUU HO KYPCOBLIM pabomam (KypcosbimM NpoeKmam)




He npexycMoTpeHO y4eOHBIM TIAHOM.

4.6 Camocmosmenvhasn paboma ob6yuarwe2ocs 8 Nepuod meopemuiecKko2o 00y4eHus

CamocTrosTenpHas paboTa 00y4aronierocs B Iepro.I TCOPETUIESCKOT0 00ydeHUS BKITIOYACT B ceOsl:

® CaMOCTOSITEIbHYIO MOJATOTOBKY K YYEOHBIM 3aHSTHSIM, BKJIIOYAs MOJATOTOBKY K ayAHUTOPHBIM
(hopMaM TEKyIIEro KOHTPOJIS YCIIEBaeMOCTH;

® BBINIOJTHEHHUE IOMAIITHET0 33/IaHuS;

® CaMOCTOSITEIHHYIO IMOJITOTOBKY K MPOMEXYTOYHOM aTTeCTAIlNH.

B Ta6J'II/IIIe YKa3aHbl TEMBI AJI9 CaMOCTOATCIIBHOI'O U3YUYCHUSA O6y‘-IaIOHII/IMC$II
®dopma 00ydeHuss — OUHas.

No | HammeHoBaHue pa3zaena TUCIUIIIINHBL TeMbl 151 CaMOCTOATEIHHOTO N3YYEHHUS
Hcropuueckuii 0030p. OCHOBHBIEC UJICH TSI MATEMAaTHUECKUX
mopeneii. OTpakeHue CBOWCTB U XapaKTEepPUCTHK OObEKTa B
OO0mIve MPUHIAITB MATEeMATHYECKOTO .
1 Martematuueckoil Mozxenu. [1oCTynaTel 0 MpocTpaHCcTBE U
MOJETUPOBAHUSA N
BpeMeHU. MeTo1 KOHEUHBIX pa3HOCTel. 3a1a4a o
COOCTBEHHBIX YUCIIAX
Knaccudukarys 1 0030p TUCKPETHBIX W HEMTPEPHIBHBIX
MaremaTudeckre MOJIETH B (uxcany P ZHCKp pep
2 MaTeMaTH4YecKux Mojeneil. Urepanronsbie MeToabl. SIBHas 1
CTPOUTENBCTBE
HEYBHAs cXeMa MPH PENICHUH 3aJIa4d TETUIONPOBOTHOCTH.
OCHOBBI IPUMEHEHHST COBPEMEHHBIX IIporpamMHbI€ TPOYKTHI JJIsl MATEMATHYECKOTO
3 | IPOTPaMMHBIX CPE/ICTB B 3a1a1ax MozenuponBanus. Cumruiekc MeTo]l. OCHOBHBIC IIPUHIIUTIBI.
pacdeTa, yrmpaBJeHUs U Mero KOHEUHBIX pa3HOCTEH TPH MCIOJIb30BAHUH B
IIPOCKTHUPOBAHUS B CTPOUTEIIbCTBE MaTeMaTUiICCKOM MOJICIIMPOBAHWH.
4.7 Camocmosmenvnas paboma o0yuaruwecocss u KOHMAKMHAL paboma obyuaruiecocs ¢

npenodasamesniem 8 nepuood NPOMeN’CYMOYHOU ammecmayuu

PaGota oOyuaromierocst B nepuoj; IpoMeXyTOUYHOM aTTecTalluy BKIIOYAeT B ce0sl MOATOTOBKY K
dbopMaM MPOMEKYTOUHOI aTTecTalu (K 3a4eTy), a TAKXKE caMy IMIPOMEKYTOUHYIO aTTECTaIHUIO.

5. OneHOYHbIE MATEPHAJIBI N0 TUCIIHIIJINHE

®DoH/T OIICHOYHBIX CPEJCTB MO MUCHUILIMHE npuBenéH B [Ipumoxennu 1 k pabodeit mporpamme
JTUACIUTUIMHEL

OueHoYHbIE CpENCTBA JJIs NPOBENCHUS NPOMEKYTOUHOM aTTECTAllMM, a TakKKe TEeKYIIEro
KOHTPOJISl MO JUCIUIUIMHE XpaHATCA Ha Kadenpe (CTpyKTYpHOM TMOJpa3AelieHHH), OTBETCTBEHHOW 3a
MpernojaBaHue TaHHOUW TUCITUTUINHEL.

6. Y4ueOHO-MeTOIMYEeCKOe H MaTePHATbHO-TEXHUYeCcKoe odecrieyeHHe AU CIUIIINHBI
OCHOBHBIE MPUHIIMIIBI OCYIIECTBICHUS y4eOHOU paboThl 00YYaIOIIMXCS U3I0KEHBI B JIOKAIbHBIX
HOPMATHUBHBIX aKTaX, OMNPECNSAIONIMX MOPSAIOK OpraHu3alMi KOHTAKTHOW paboThl U MOPAIOK
CaMOCTOSITENIbHOW  paboThl oOyuarommxcs. Opranuzanuss ydeOHOH paboThl 0Oyyarommxcs Ha
ayJMTOPHBIX YUEOHBIX 3aHATHUSIX OCYLIECTBIISICTCS B COOTBETCTBUU C II. 3.

6.1 Ilepeuens yueOnvix uz0anutl u y4eOHO-MemoouUdeckux Mamepuanos 0Jis 0C80eHUss OUCYUNTUHbL



Jlist OCBOGHUS AMCHUILUIMHBI 00YUYaIOMIMKCA MOYKET MCIOJIb30BaTh yueOHbIe M3/1aHUS U y4eOHO-
METOJMYECKUE MaTepHajbl, UMEIOIUecss B Hay4yHO-TexHHueckoi Oubmmorexke HUY MI'CY wu/umm
pa3MeIéHHbIe B DIIEKTPOHHBIX OMOINOTEYHBIX CUCTEMAX.

AXTyanbHBII NepeyeHb yu4eOHbIX U3JaHUN M Y4eOHO-METOIUYECKUX MAaTepPHAaJIOB MPEJICTABICH B
[Ipunoxxenuu 2 k paboyeil mporpaMme JUCIHUILIMHBIL.

6.2 Ilepeuenv npogeccuonanvuvix 6a3 OAHHLIX U UHDOPMAYUOHHBIX CHPABOYHBIX CUCTEM

IIpu  ocymecTBieHnn 00pa30BaTENBHOrO  IpoLecca MO  JUCHUIUIMHE  HCIOJIBb3YHOTCA
npodeccnoHanbHbIe 0a3bl JAHHBIX ¥ HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, IEPEYCHb KOTOPHIX YKa3aH
B [Ipunoxxenuu 3 k paboueil mporpaMme JUCIUIINHBL.

6.3 Hepeqeﬁb mMamepuaibHO-mMEeXHUUEeCKOo20, npocpammHoco obecneyenus 0C80EHUS ()ucuunﬂqul

VY4eOHble 3aHATHS IO AUCLUUIUIMHE MPOBOJAATCSA B IOMEUIEHUSIX, OCHAILIEHHBIX COOTBETCTBYIOIIUM
000pyI0BaHUEM U MPOTPAMMHBIM 00ECIIEUEHUEM.

[lepeuenp MaTepuaIbHO-TEXHUYECKOTO U MPOrpaMMHOT0 00ecredeHNsl JUCIUILIMHBI IPUBEIEH B
[Tpunoxxennu 4 k paboyeil mporpaMme TUCHUIUINHBI.



[Tpunoxenue 1 k paboueil mporpamme

Hludp HaumeHoBaHue TUCIMIUIMHBI
51.0.03 MaremaTrnueckoe MOJAEITUPOBAHUE
Ko HampaBieHust moaroroBku /
L Hatp 8 21.04.02
CHEIUAILHOCTH
Hamnpapnenue moarotoBku / .
3eMIIeyCTPOMCTBO U KaJAacTPhI
CHEIMAIbHOCTb
Haumenosanue OIIOII PasBurne Tepputopuil, KanacTpOBBIN y4eT U
(HanpaBIeHHOCTH / TPOhWUIIB) OIICHKA
INox nauana peanusaruu OITOII 2025
YpoBeHb 006pazoBaHus MarucrpaTrypa
®dopma o0yueHus OYHas
I'on pa3paboTkn/00HOBIEHUS 2024

®OH/J OHEHOYHbIX CPEJACTB

1. Onucanue nokaszareseil M KpUTepueB OLIEHUBAHUS KOMIIETeHIIM i, ONTUCAHUE
IIKAJI OLlCHUBAHUA

OnenuBanue GOPMHUPOBAHUS KOMIETEHIIMH TPOM3BOAUTCS HAa OCHOBE TIOKa3aTeleu
OIICHUBAHMSI, YKA3aHHBIX B 11.2. padoueii mporpammsel 1 B 1. 1.1 ®OC.

CBsA3b  KOMIIETEHIM, WHIMKATOPOB JOCTMKEHUS KOMIIETEHIIMM W  TOKa3aTeen
OIICHUBAHMsI PUBEJICHA B I1.2 paboyveil MpoTrpaMMBI.

1.1. Onucanue popmuposanus u kKoHmpoa nokazamesnei OYeHUSAHUs

OneHuBaHue YypOBHS OCBOEHHUS OOyYarOIIMMCS KOMIIETEHIIMI OCYILECTBISETCS C
MOMOIIBI0 (POPM MPOMEKYTOUHOM aTTECTAMU M TEKYHIEro KOHTPOJIsA. POpMbI TPOMEKYTOUHOM
aTTecTallid M TEKYIIEro KOHTPOJS YCHEBAaEMOCTH MO JUCIMILIMHE, C MOMOIIbIO KOTOPBIX
MIPOM3BOJIUTCS OLIEHUBAHUE, YKAa3aHbI B y4eOHOM IUIaHe U B 1.3 paboueil mporpaMMBbl.

B Ttabmuue npuBeneHa uHdbopMmamus o (OPMUPOBAHUU PE3YAbTATOB OOYYEHHS IO
TUCHMIUIMHE pa3ieiaMH JUCHUIUIMHBI, a Takke O KOHTpOoJIe I[OoKa3zaTenei OICHUBAHUS
KOMITIETEHINI opMamMu OIEHUBAHUSI.

®opMbl OLICHUBAHUS
Howmepa (bopmer .
HaumenoBaHue 1okasaress OLlEHUBaHUS P3O IIPOMEXYTOUHON
(pe3ynbpTaTta 00y4eHMs M0 TUCIUIUIMHE) e aTTECTALlUU, TEKYLIETO
KOHTPOJIS
YCIIEBAEMOCTH)
3HaeT crocoObl NOMCKa HHPOPMALMOHHBIX PECYPCOB
UL TodydeHuss uHpopManmuu 00 aKTyaJIbHOM
COCTOSIHUM  MpOOJeMBbl ~ MaTeMaTH4ecKoro U 1-3 Homawnee 3a0anue,
KOMIIBIOTEPHOTO MOJEIMPOBAaHUSA B IPUKIAJHBIX 3auem
3aJa4ax ~ aHauM3a U IPOEKTHPOBaHMUS B
CTPOUTEINILCTBE
HMmeer HaBBbIKH (OCHOBHOIO YPOBHS$I) /sl BHIOODA 1-3 Tomawnee sadanue
MH(POPMAIIMOHHBIX PECYpCOB, HEOOXOIUMBIX IS




peuieHus 3a1a4 MaTeMaTHYeCKOro U KOMIIBIOTEPHOTO
MOJEIUPOBAHUSA B obisactu pacyeTHoOro
000CHOBaHMS TPOEKTOB KOHCTPYKIHH, 3MaHUN U
COOPYKEHHI, MOHUTOPUHIA COCTOSIHUS BO3BOJIUMBIX,
JKCILTYaTUPYEMBIX u JIEMOHTHPYEMBIX
CTPOUTENIbHBIX 00BEKTOB

3HaeT OCHOBBI IIOJIOXKEHHUI, 3aKOHOB M METOJ/I0OB
€CTeCTBEHHBIX HAyK, aKTyaJbHbIE NPOOIEMBI U

Jlomawnee 3adanue,
KOHMPOAbHOE 3A0aHUe

1-3

IIPUOPUTETHBIE 3a1a4u MaTeMaTH4ECKOTro no Koll,
MO/JICTTUPOBAHUS 3auem
HNmeer HaBBIKH (HayaJBbHOTO YPOBHs1)
ompeieeHus COOTBETCTBUS dbopmynupyeMoin Jomawmnee 3a0anue,
MPUKIATHON 3aJayd  TOJIOKEHUIO BBIOMPAEMOTo 1-3 KOHMPObHOe 3a0anue
(yHIaMEHTaJIbHOTO ~ 3aKOHA M IPUMEHEHUus no Koll ,
COBPEMEHHOTO  MaTeMaTHYeCKOro  ammapara B 3auem
CaMOCTOSITENILHON MPO(ECCHOHAITBHON e TETLHOCTH
HNmeer HaBBIKH (HaYaJBHOTO YPOBH$) Homawmnee 3a0anue,
MIPUMEHEHHUSI TEXHOJIOTHIA MaTeMaTHYeCKOTO 1-3 KOHMpObHOe 3a0anue
MOJENTUPOBAHUS M CHOCOOHOCTh OCBaMBaTh HOBBIE no Koll ,
pasnensl GyHIaMEHTaIbHBIX HAYK 3auem
HNmeeT HaBBIKHM (HAYAJBHOI0 YPOBHS) TTOCTPOCHUS Homawmnee 3a0anue,
MO/IETH 00BbeKTa c WCITIOJIh30BAaHUEM KOHMPOAbHOE 3A0aHUe
MaTeMaTHYeCKOTO  ammapaTra, COIMOCTaBUMOW ¢ 1-3 no Koll ,
UMEIOLIUMUCS u MIPOTHO3UPYEMBIMU 3auem
SKCIEPUMEHTAJIbHBIMHU JAaHHBIMU 00 O0BEKTE
HNmeeTr HABBIKM (HAYAJBLHOIO YPOBHSI) BBISIBJICHUS Jlomawnee 3adanue,
U MaremMaTH4eckod  (opMaian3aluud  3aKOHOB, 1-3 KOHMPObHOe 3a0anue
OOBSCHSIONIMX  BBIOpaHHOE JUISI  MCCIIEIOBAHUS no Koll ,
MIPOSIBJICHUE U3y4aeMOT0 00bEKTa 3auem
HNmeer HABBIKH (HAYAJIBHOIO0 YPOBHS) Jlomawnee 3a0anue,
BBITIOJIHEHUSI KOPPEKTUPOBKU WM MPUHIUIHAIEHON KOHMpObHOe 3a0anue
3aMEHBl MaTeMaTUYeCKOH MOJICNIH, BXOJIAIICH B 1.3 no Koll ,
KOH(DJIUKT C HOBBIMH OOBEKTHBHO HAKOIUISIEMBIMH, 3auem
YTOYHSEMBIMU 3HAaHUSMU 00 HU3ydyaeMOM OOBEKTe
WM SIBJICHUU
Hmeer HABBIKH (HAYAJIBHOIO YPOBH$) 5
KPUTHUYECKOTO aHanm3a pa3paboTaHHOM Homaunee sadarue,
MaTeMaTH4YeCKOW MOJIENH, BBISBICHHSI CTEICHH €€ 1-3 KonmpobHoe 3adaiue
COOTBETCTBHUS, O6mu3oCTH K peabHBIM no Koll,
MOJENUPYEMBIM MPOSIBICHUSIM U3y4aeMOTO 00bEKTa sadem

Homawmnee 3a0anue,
3HaeT BO3MOXHOCTM M IapaMETpbl MNPUKIAJTHOTO 5
MpPOrpaMMHOTO  oOecreyeHust AN pelleHus 3 roHmp Oﬂbzoj;a artue
chopMynTupPOBaHHOH 3aa4u nganm ’
HNmeer HaBBIKH (HA4aJbLHOr0 YPOBH$) BHIOOpa U
pean3alii METO/IOB PELICHHS 3aa'H, B TOM HHCTE, Tlomaumee sadane,
C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH,
MpPOBEJACHUSI HA  OCHOBE MPUHIATOM  MOJAETH 1-3 ronmp Oﬂb;l{oj;aaawe
MaTeMaTH4eCKOTo JKCIIEpUMEHTA, MOJIyYEeHUS ngaqzm ’
AQHATUTUYECKOTO PpEIICHUs, BBINOJIHEHUS CEepUU
KOMIIBIOTEPHBIX PACU€TOB
HNMeer  HaBBIKH (OCHOBHOTO  YPOBH$) 1-3 Jlomawnee 3a0anue,




uccienoBaHust  cHOPMYIHUPOBAHHONM Ha  OCHOBE KOHMPOJIbHOE 3a0aHUe

IIOCTPOCHHOM MOJEIM MAaTeMaTH4eCKOM 3ajadu u no Koll ,
000CHOBaHMS Pe3y/IbTaTOB €€ PEIICHHS 3auem

HNmeer HaBbIkM (HA4YaJbHOI0 YPOBHS) aHanM3a

MPaBUIBHOCTH, OCYHIECTBICHHSI W OOOCHOBAaHUS Homawmnee 3a0anue,
HE00X0IMMOM 3aMEHbI NIOJIOKECHHUH, 1-3 KOHMPOJIbHOE 3a0aHue
3aKOHOMEPHOCTEH,  3aKJIaJbIBAEMBIX B  OCHOBY no Koll ,
dopmMupyeMoil M HCCIenyeMoil MaTeMaTH4ecKOi 3auem
MOJIENH

HNmeer HaBbIKM (HAYAJIBHOIO YPOBHSI) 00pabOTKU
U aHajgu3a pe3ylapTaTOB  MaTEMaTHYECKOIo U
KOMITBIOTEPHOTO ~ MOJIEIMPOBaHMUsI  OOBEKTOB U 1-3
SBIEHUH C O0OpaTHOM CBS3bIO, KOPPEKTUPOBKU
IapaMeTpOB MOJEIU

Jlomawmnee 3a0anue,
KOHMPOAbHOE 3A0aHUe
no Koll ,
3ayem

1.2. Onucanue Kpumepuees OyeHU6anusl Komnemeuuuﬁ U wKajivl OueHUBaHUs

[Ipu npoBeaeHNN TPOMEXYTOUHOM aTTecTalnu B (hopme 3auéTa UCTOIb3yeTCs IIKaia
oueHuBanus: «He 3aureHo», «3a4TeHO».

ITokazarensamu OLCHUBAHUA SABJIAIOTCA 3HAHHUA W HAaBBIKH o6yt1a}01uerocsf, IMOJIYYCHHBIC
IIpH U3YUCHUH JUCHUIIINHBI.
KpI/ITepI/ISIMI/I OLICHUBaHUA JOCTHXCHUA ToKa3aTesIeH SIBISIOTCS:

IToka3zarenn

Kpurepuii orieHuBanus
OLIEHUBaHUS

3HaHWE TEPMUHOB M ONIPENCICHUHN, TTOHITHA

3HaHne OCHOBHBIX 3aKOHOMEPHOCTEH W COOTHONIEHUH, MPUHITUIIOB

OO0BEM OCBOSHHOTO MaTepHalla, YCBOCHHE BCEX NUIAKTUIECKUX eNWHUII (pa3enoB)

3HaHus
ITosHOTA OTBETOB HA ITPOBEPOUHBIE BOIIPOCHI

[IpaBMIIBHOCTE OTBETOB HA BOIPOCHI

YETKOCTh U3NOKEHUS U UHTEPIPETallii 3HAHUN

Hagpwiky BEIOOpa METOMWK BBITOTHEHHS 3aaHUI

Hagpiku HaBbIky BEITOTHEHYS 33JaHUH Pa3IIMYHON CI0XKHOCTH

HA4aJIbHOTO Hagpiku camonpoepku. KauecTBo chopMHpOBaHHBIX HABBIKOB

YpPOBH:A Happiku ananmza PE3YJIBTATOB BBITTOJIHCHUA SaHaHHﬁ, peI€HnA 3a1a4

HaBpiku npeacTaBiieHHs pe3yJbTaTOB pelIeHus 3a1ady

Happiku BEIOOpa METOIMK BBITIONHEHUS 3aJaHAN

Hagpiky BBINONHEHUS 3aJaHUN PAa3IAYHON CIOKHOCTH

Hagpiku camonpoBepku. KauecTBo chopMHpOBaHHBIX HABBIKOB

HaBpixkn Happixu ananuza PE3YJIbTATOB BLIITOJIHCHU A 3a/:[aHnﬁ, PCHICHHUA 3a1a4

OCHOBHOI'O Habixu MNpCACTABJICHHA PC3YJIbTATOB PCHICHU A 3a1a4

YPOBHHA HaBbiku 000CHOBAHHMS BBIITIOJTHEHHS 3a£[aHHﬁ

BricTpoTa BBINIONIHEHUS 3aJaHUM

CaMOCTOSATEIBLHOCTh B BEITIOJIHEHUHT 3a,I[aHPII>'I

P€3y.]'IBTaTI/IBHOCTI> (Ka‘leCTBO) BBITTOJIHCHU AL SaHaHI/Iﬁ




2. Tunosble KOHTPOJIbHbIE 3aJaHUA IS OLeHUBAHHUS (OPMHUPOBAHUS
KOMIIeTeHIIMH

2.1.  Ilpomesxcymounas ammecmayus

2.1.1. Ilpomescymounas ammecmayus 6 ¢popme 3K3ameHa, OugepenyuposanHoco
3auema (3auema ¢ OyeHKoll), 3auema

®dopma(bl) IPOMEKYTOUHOM aTTECTAllMU: 3a4eT B 1 cemecTpe.

[lepeueHp THUNOBBIX NPUMEPHBIX BONPOCOB/33JaHUN UId MpoBeAeHHs 3adera B 1
cemecTpe (OyHast):

HaumenoBanue paszzaena
Ne Tunossle Bonpockl/3a1aHust
JCIUTUTHHEI
1. Ilpenmer u 3agaun AUCUMILTUHBI «MaTemMaTHUeCKOe
MOJICITUPOBAHHEY.
2. TloHsATHe MOJIeNH UCCIIeTyeMOTO 00BEKTa HITH
SIBIICHHSL.
3. OcHOBHEBIE UJieH, TIPUBJIEKAEMbIC B KA4ECTBE OCHOBBI
MaTE€MaTHYECKUX MOJEIIEH.
4. OrtpaxeHue CBOWCTB U XapaKTEePUCTUK 0OBEKTa B
MaTeMaTHYECKOW MOJEIIH.
5. Mopnenu, OCHOBaHHBIC Ha MPUHIUIIE HAUMEHBILETO
TEHCTBHS ¥ IPUHIUIIE COXPAHEHHS.
6. IlociemoBaTeabHOCTB IIOCTPOCHUS M HCIIBITAHHS
MaTeMaTHYeCKUX Mojielieli Ha IpuMepe 3aJa49u O
pacTsDKEHUH M COKaTHH Opyca.
7. IlocinemoBaTedbHOCTD IIOCTPOCHUS M HCIIBITAHHS
MaTeMaTHYeCKUX MOoJesIel Ha IpuMepe 3a1a4u 00
u3ruoe Opyca.
OOu1re MpUHIUIIBI 8. IlocnenoBaTenbHOCTH HOCTPOCHHS M UCTIBITAHUS
1 MaTEMAaTUYECKOTO MaTeMaTHYeCKUX MoJiesiell Ha IpuMepe 3aJa49u O
MOJCIIUPOBaHUSL. IoTepe YCTOﬁqHBOCTH 6pyca.
9. 3azmaua o TpaeKTOPUU Jyda CBETA, OTPAXKAIOIIETOCS OT
3epKaia.
10. 3anmaua o TpaeKTOPUM NPETOMIISIONIErOCs JIyda CBETa.
11. 3apmaum o HaMITy4IIMX pa3Mepax KOHCEPBHOH OAHKH.
12. TIpuHIUIBI TPUIMHHOCTH.
13. AHanuTnyeckue U MMUTAI[MOHHBIEC MOJAEIH.
14. TexHONOrMsI MAaTEMATUYECKOTO MOAEIMPOBAHUS.
Oransl MaTEMaTHYECKOTO MOJICIMPOBAHMSL.
15.  VYpaBHEeHMS COCTOSIHUS, IPUMEPHI.
16.  Ilocrtynarel 0 MPOCTPAHCTBE U BPEMEHHU.
17. TlpuHIMT HAUMEHBIIIETO IEHCTBUSL.
18. 3akoHbI cOXpaHEeHHS.
19. 3amaum aHanM3a U CUHTE3A.
20. ITpunuun Jlarpanxa.
21. IMpunnun I'amunsroHa-OcTporpaackoro.
22. YpaBHenue Diinepa
MaTeMaTHIECKHIE MOEH B 23. T'unoTte3bl U JOMYIIEHUS B 337]a4ax pacuera,
2 ONTUMAJIBHOTO YIIPABIECHHS U IPOSKTUPOBAHUS B
CTPOUTEIHCTBE
CTPOMTEIBCTBE.




24.

25.

26.

27.
28.

29.
30.

31.

32.

33.

34.
35.
36.
37.
38.
39.
40.
41.

42.

43.
44,

45.

46.

47.

48.
49.

JIMCKpETHBIE U HETIPEPBIBHBIE MATEMATUUECKUE
MOJIEIIH.

MonenupoBanue uddepeHInaIbHBIMU
BBIPQ)KCHUSAMU B YaCTHBIX IIPOU3BOAHBIX. 3a/1a4a o
dopme 3epkaia IpoxKeKTopa.

JInneapuzanusi.

BepostHOCTHBIE MOIENH.

YHpOHIaIOHII/Ie THUIIOTE3bI U JONYIICHUS B MCXAHUKE
nedopmupyemoro tBepaoro Tena. [Ipencrainenue
TBEPJOro Teja CIUIOUIHON cpefoi. OCHOBHbIE
¢du3nUecKue xapaKTepUCTUKN MOJETIN MaTepHuasa B
MexaHHKe JiepopMupyemMoro TBEPIOro Tena.
VYnpyroe teno. [Inactuueckoe reno.

BHyTpeHnHue cuibl, HanpskeHus, 1edopmaru,
IepeMeELIeHN B TBepAoM Tene. HanpsiokenHo-
neopMupoBaHHOE COCTOSIHUE TBEPAOro Tena. TeH30p
nedopmaruii, TEH30p HANPSHKSHUH U TJIaBHBIC
HaIlpsAXKCHUA.

3akon ['yka, Kak ypaBHEHHUE COCTOSHHS B MEXaHHUKE
e OpMHUPYEMOro TBEPIOTO TeJa.

YPaBHeHI/IH CTaTUYCCKOI'0O paBHOBCCUA U YPABHCHUA
PpaBHOBECHA B IBUKCHUU. ypaBHeHI/IH COBMCECTHOCTH
nedopMarmii.

Bapunannonnsie Mosienu. BeipaskeHre n3MeHeHUs
SHEpPruu B 1e(OPMHUPYEMOM TBEPIOM TeIIE.

[Touck sxcTpeMymMoB pyHKIHHN ¥ (YHKITHOHAIOB.
[TonsiTue BepuduKauyu MOJICIH.

Huckperusanus 3agad. Meron Ditniepa.

Metong Putna.

[ToHsATHE BBIYMCIUTENBHOTO SKCIIEPUMEHTA.
Tpuana «Moaenp — aropuT™M — IPOrpamMmmay.
YucieHHoe MOAEINPOBaHUE.

3ajauu ONTUMAIBHOTO YIIPABJICHUS U
MIPOEKTUPOBAHUS B CTPOUTEIIBCTBE.

Kputepuu 3¢ hekTHBHOCTH B YIpaBIeHUH,
MIPOEKTUPOBAHUHU.

MareMaruueckoe nporpaMMHUpPOBAHUE.
MopenupoBanue GyHKIHEH ETH U HepaBEeHCTBAMH
OTpaHUYCHUH.

[Ipumepsl npakTUYECKUX 3a/1a4 pacuera u
ONTUMAJIBHOTO MPOEKTUPOBAHUS B CTPOUTEIHCTBE.
ITocTpoeHre MaTeMaTU4eCKOM MOIEIH,
dbopMynupOBKa U pelIeHne TPAKTHUECKUX 3a/1a4
pacueTa KOHCTPYKLHM Ha MPOYHOCTb,
ne(opMaTUBHOCTb, YCTOHYHUBOCTb.

ITocTpoeHre MaTeMaTU4eCKOM MOIEIH,
dbopMynupOBKa U pelIeHre 3a1a9u
TEIJIONPOBOJHOCTH.

CrauroHapHbIe U HECTAIIMOHAPHBIE 3aa4H.
[Ipsimbie u oOpaTHbBIE 3a1a4H.

OcHOBBI MMPUMCHCHUSA
COBPCMCHHBIX IMPOT'PAMMHBIX

50.

(DOpMy.HI/IpOBKa " PCHICHUC MPAKTUYCCKUX 3aaa1
TMONCKa ONITUMAJIBHOTO PCIICHU S KaK 3a1a41




CPEICTB B 3aJja4yax pacuera,
yIpaBICHUS U
IIPOEKTUPOBAHMUSI B
CTPOUTEIILCTBE.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.
62.

MaTeMaTHUYeCKOTo MPOrPaMMHUPOBAHUSL.

@DopMbl 3aMKUCH 337a4d MATEMaTH4YECKOTO
pOrpaMMHUPOBAHUSL.

[TpuHIMIE BEIOOPA UICHHON OCHOBBI U
dbopMynupoBaHus PYHKIIUH TICITH.
ConeprkarenbHbIe U MaTEMAaTUYECKHUE TPEOOBAHUS K
HA3HAYCHUIO U POPMYITHPOBKE OTpaHUICHUN
AJNTOPUTMBI PEIIEHUs 3a/1a4 PACUE€THOTO
000CHOBaHMUSI IPOEKTOB, ONTUMAJIBHOTO YIIPABIICHUS
Y TIPOCKTUPOBAHHSL.

[TocnenoBaTenbHOCTD MOCTPOCHUS U UCTIBITAHUS
MaTeMaTUYECKUX MOJEJIEH Ha MPUMEpax 3a1ad
aHaJIM3a U ONTUMAJIBHOTO MPOEKTUPOBAHUS B
CTPOUTEIBCTBE.

[IporpamMmmupoBanue u MporpaMMHOE 0OecriedeHUE
JUTSL peIlIeHUs IPUKIIATHBIX 3a/1a4.

Br10op 1 3agaHme rpaHUYHBIX U HAYAJBHBIX YCIIOBHI
JUTSI pEIIeHUs 3a/1a4u — TI0100p aJIeKBaTHOU
pacyeTHOM MOJIeH; HAJIOKEHNE OTPAaHUYCHUI Ha
MCKOMBIE TTapaMeTpPhl 3aJ1a4H.

[TocTpoeHue pacueTHOM MOJIENN UCCIIETYEMOTO
00bEKTA WIIH ABIICHUS

3agaHue MapaMmeTpoB JUCKPETU3ALINH,
BU3yaJIM3AIUsI PACYETHOU MOJIETH C
HCITOJIb30BAHUEM CPEJICTB KOMITBIOTEPHOU T'PaPUKH.
O1ieHKa aICKBATHOCTHU PE3YJIbTATOB.

O1nieHka KayecTBa napaMeTpoB IUCKPETU3AINH.
[IpruMeneHne nporpaMMHBIX CPEACTB ISl PEIICHUS
KpaeBbIX 3a7a4, 3aj1a4 Kou 1 3aj1a4 TMHEHHOTO
MPOTPAMMHUPOBAHUS CTPOUTEITBHOM
HaIpaBJIECHHOCTU

2.1.2. Ilpomexcymounas ammecmayus 6 @opme 3awumsl Kypco8ou pabomol

(Kypcosoeo npoexma)

[IpomexyTouHas arrecTanus B (popMe 3auThl KypcOBOW pabOThI/KypCOBOTO MPOEKTa HE

IIpOBOAUTCA.

2.2.  Texywuii KOHmMpob

2.2.1. Ilepeuens popm mexyweco Konmpons:

e koHTposbHOe 3a1anue 1o Koll B 1 cemecTtpe;

e joMarrHee 3a1aHue B 1 cemectpe.

2.2.2. Tunogvle KoHmpoabHble 3a0aHUSA POPM MeKYUe20 KOHMPOJISL:

Tema KOHTPOJIBHOTO 3alaHuA 110 KolIl « MaremaTuueckoe MOJACIIMPOBAHUCH).
CocTaB TUIIOBOTO 3aJaHus I KOHTPOJBHOI0 3aiaHus 1o Koll:

Buaer 1.Berauciuth 3HaueHune npousBoaHon U Gynkimu Y’ (X)=cos(X)+sin(y(x)) y(2.5)=0 s

x€[2,5;4] B Toukax ¢ marom h=0.25 u Tounoctsio 0.001.




BriBecTu pe3ynbTaThl B TAOIUYHON popme:
X Y Y’ 4HCIIO TOYEK.

BriBectu rpaduk GYHKIMH U TPOU3BOTHOM.

Buner 2. Berunciauts 3HaueHue npousBoanoi u Gynkimn Yy’ (X)= 1/(x+y(x)); y(0)=1 mns
x€[0,8]B Toukax ¢ marom h=0.5 u Tourocteio 0.001.
BriBecTr pe3ynbTaTel B TAOIUYHON popme:

X Y Y’ 4HCIIO TOYEK.

BriBectu rpaduk QpyHKIIMM ¥ IPOU3BOIHOM.

Buier 3. Penmits 3a1auy, pa36us oTpe3ok Ha 12 yacreit
A+ | xDYy"-(4+x)y' +2y+x-2=0, |xk3
y(=3)+2y'(-3)=0
y(3)=2

BriBecTr pe3ynbTaThl B TAOIUYHOM opMme: X y(x)

BriBectu rpaguk ¢yHKIMH.

Tema nomarHero 3aganus «Paccuer Harpy30K KOHCTPYKITUI».
CocTaB TUIIOBOTO 33AaHUS ISl JOMALLHEr 0 3aJaHHA .
Paccunrare cratuuecku omnpeaenumyro ¢depMy Ha  JIeWCTBHE  PaBHOMEPHO-

pacnpeieNieHHO Harpy3KH, IPUJIOKEHHOH K BepxHeMy nosicy. HailTu BennuuHy 3TOH Harpysku
1
TaK, 4TOObl MAaKCHUMAaJIbHBIM MpOrud 3Toi QgepMbl ObLT paBeH 100 YacTH OT IOJIHOM JUIMHBI

dbepmbl. [l TOTy4eHHON BETMYHMHBI HATPY3KU HAaWTH YCHIIHS BO BCEX CTEPXKHSIX (DEPMBI.

A
Hcxoonvte dannvie: h=-max {g, s}, w = 2 max{g, s} — min {g, s}.
O6mast qrHa Gepmsl paBHa L = 4w. Moaynb ynpyroctu marepuaia ¢pepmbl paBen E = 108

(1EB), a myomiaap momepedHoro ceueHus crepxueit Gpepmol pasaa A = 0.01.

HpC,Z[CTaBI/ITL MOJIYYCHHBIC PC3YJIbTATHI.

3. MeToanueckne MaTepHuaJibl, ONpeesIIoIIue MPOoUeAyPhl OlleHUBAHUS



[Ipouenypa

MPOBEACHUS

IIPOMEKYTOUYHOU

arTecrallui u

TCKYHICIO  KOHTPOJIA

YCIIEBACMOCTU PCrIIaMCHTUPYCTCA JIOKAJIbHBIM HOPMATUBHBIM dKTOM, ONPCACIIAIONINM IMOPAA0K

OCYIIECTBIICHHSI TEKYIIErO KOHTpPOJII YCIIEBa€MOCTHU
00yJaronuxcs.
3.1. Ilpoyedypa  oyenusanusi npu  npogedeHuu

NPOMENHCYMOYHOL

IIPOMEKYTOUYHOM  aTTECTALUU

ammecmayuu

obyuarowuxcs no oucyuniune 8 opme 3K3ameHa u/unu ouppepenyuposannozo 3auema

(3auema c oyeHKoli)

[TpomexyTodHas aTTecTanus 1Mo TUCIUIUTHHE B (hopMe dK3aMeHa/ mudhepeHIIMPOBAHHOTO
3auéTa (3a4eTa C OLEHKOI) He MPOBOAUTCS.

3.2. Ilpoyeodypa

oyeHueanusl  npu

ooyuaowuxcs no oucyuniune 6 hopme 3avema

NpoGeOeHUU  NPOMENCYMOUHOU

ammecmayuu

[IpomexxyTouHast aTTecTanus Mo AUCHUILUIMHE B popmMe 3au€Ta nMpoBOAUTCS B 1 cemecTpe
(ounast ¢popmbl oOydenwus). s olleHMBAHUS 3HAHWN M HABBIKOB HCTOJIB3YIOTCS KPUTEPUU U

HIKaja, ykazaHHble 1m.1.2.

Huxe nmpuBeneHbl npaBuiia olleHUBaHHUsS (GOPMUPOBAHUS KOMIIETEHIUI MO MOKa3aTelto

OlLIEHUBaHUS «3HAHU.

Kputepuii orieHuBaHus

YpoBeHb OCBOECHUS U OIIEHKA

He 3auteno

3aureHo

3HaHWE TEPMUHOB U
onpeneneHui, ToOHsATUH

He 3Haer TepMHUHOB U
onpeneneHuit

3HaeT TepMUHBI U OMPEIeTeHIs

3HaHHME OCHOBHBIX
3aKOHOMEpHOCTEHN 1
COOTHOIIICHHUH,
TIPUHITATIOB

He 3naer ocHOBHBIE
3aKOHOMEPHOCTH M COOTHOIICHHSI,
TIPUHITATIBI TIOCTPOCHUS 3HAHUN

3HaeT OCHOBHEIE 3aKOHOMEPHOCTHU U

COOTHOIIEHUS, TPUHITUTIBI
MOCTPOEHUS 3HAHUN

O0BEM OCBOECHHOTO
MaTepHana, yCBOCHHE
BCEX JUIAKTUICCKUX

eIMHUIT (pa3IeoB)

He 3naer 3HaunTEIILHON YacTH
MarepHuaia IACITUTIINHBI

3HaeT MaTeprai TUCITATINHEL

ITonHOTa OTBETOB Ha
IIPOBEPOYHBIE BOITPOCHI

He naér orBeTsl Ha OOJIBIITHHCTBO
BOIIPOCOB

Jlaér oTBeTHI HA OONBIIMHCTBO
BOIPOCOB

[IpaBunbHOCTH OTBETOB
Ha BOIPOCHI

Jomyckaer rpyObie OIMOKY TPU
M3JI0KEHUH OTBETa Ha BOIPOC

He nomyckaer ommboxk mpu
M3JI0KEHUH OTBETa Ha BOIIPOC

YETKOCTD U3JI0KEHUS U
HWHTEpIpeTauy 3HaHUH

W3znaraer 3HaHus 0e3 JIOrH4ECKOMR
[IOCJIENOBATEIHLHOCTH

W3naraer 3HaHUS B JIOTHYECKOUN
IIOCJIENOBATEILHOCTH

He nnmoctpupyer usnoxenue
HOSICHSIOIMMH CXEMaMH,
PUCYHKaMH M IPUMEpaMH

Wnnroctpupyer nznoxeHue
MOSICHSIIOILIMMH CXEMaMH,
PUCYHKaMHU M IPUMEPAMHU

HesepHo uznaraer u
WHTEPIPETUPYET 3HAHUS

BepHo nznaraer u uHTEpIpETUpYET

3HaHUA

Huxe NPUBCACHLI IMpaBUJIa OICHHUBAHUA (I)OpMI/IpOBaHI/IH KOMIIETEHIIUH II0 IMOKa3aTelro
oneHuBaHus «HaBbIKM Ha4aJIbHOT'O YPOBHS.

Kpurepuii onennBanus

ypOBCHB OCBOCHHA U OLICHKA

He 3auteno

3auTeHo




MoskeT BBIOpaTh METOUKY

Hagriku BI)I60pa METOOMK He moxer BI)I6paTI) MCTOOUKY
BBITTIOJTHCHU A 3aILaHI/II71

BBINIOJTHEHUA 3alaHUM BBITIOJTHEHUS 3aJITaHUH
Hapbiku BbIONTHEHMS
N N He umeer HaBBIKOB BHITIONMHEHUS HMmeeT HaBBIKU BBINOIHEHUS
3aJaHUN pa3IuYHON o N
y4eOHBIX 3a1aHuN yueOHBIX 3a1aHuN
CJIO’KHOCTH
Hapbiku camonpoBepku. Honyckaer rpy0Obie OmMOKH MpH
KauectBo BBIIIOJIHEHUN 33J1aHUM, He nonyckaer ommbku npu
cOpMHUPOBAHHBIX HapYyIIAIOUIUE JIOTHKY PelIeH s BBITIOJTHEHUH 3aJJaHUN
HaBbIKOB 3a1a4

HaBriku anannza

PEIYJILTATOB BBINIOJIHCHUA jlenaeT HEKOPPEKTHBLIC BBIBO/IbI I[enaer KOPPECKTHBIC BbIBObL

3aJJaHUM, pelIeHNs 3a/1a4
Hagriku npencraBieHus He MoxxeT mponsuIrocTpupoBaTh Nnmoctpupyer perienue 3agaun
PEIYILTATOB PECHICHUA peIICHUC 3a/]a4 MMOACHAIOIIUMUA MMOACHAOIOIMMHU CXEMaMU,
3a1a4 CXeMaMH, pUCYHKaMH pHUCYHKaMH

Huxe nmpuBeneHsl npaBuiia olleHUBaHUs (GOPMUPOBAHUS KOMIIETEHIUI MO MOKa3aTelto

oneHuBaHus «HaBBIKM OCHOBHOTO YPOBHSI.

YpoBeHb OCBOECHHUS U OIIEHKA

Kputepuit oucrisatis He 3aureno 3auTeHo
Hapbiku BEIOOpa METOMK He Moxer BEIOpaTh METOJMKY MoxeT BBIOpaTh METOTUKY
BBINIOJTHEHMS 3a/IaHuH BBITIOTHEHHS 3aJaHUI BBINOJTHEHHS 3aTaHAI
HaBpiku BBINONHEHUS
N . He nmMeer HaBBIKOB BBITIOJHEHUS NMeer HaBBIKU BBITOJIHEHUS
SA/IAHHHI pasIIHON yaeOHBIX 3aJaHIH yaeOHBIX 3aJaHAK
CIIOHOCTH
Hagwiku camMoIipoBepKH. Jormyckaer rpy0Obie OIUOKH TTPU
KauecTtBo BBINOJTHEHUH 3aJ]aHUH, He momyckaer ommOku ripu
chopMHUPOBaHHBIX HapylIarolye JIOTUKY pPelleHus BBIITOJIHEHUU 331aHUI
HaBBIKOB 3a7a4

Hasrixku ananmsa
pe3yabTaTOB BBHITIOTHEHUS Jlemaer HEKOPPEKTHBIEC BHIBOIBI

3aJJaHuM, pelIeHus 3a1a4
Hasbiku npencraBieHus He moer nponsuirocTpupoBaTh

Jlenaer KOppEKTHBIE BHIBOIBI

Wnnroctpupyer pelieHue 3a1adu
MTOSICHATOIIIUMH CXEMaMH,

pe3yIBTaTOB PEIIeHUS pEIIcHHE 3a1a9H TOSCHSFOIITMME
3a;ay CXeMaMH, pUCYHKaMH pPUCYHKaMU
Happiku o6ocHOBaHUS He moxer 060CHOBATH alropuT™ OOGOCHOBHBIBAET AJITOPUTM
BBINOJTHEHUS 3aJaHuH BEITIOJTHEHHS 3aJaHUI BBINOJHEHUS 3aIaHAN
He Brimmonusier 3aganus Win
BricTpoTa BhINIONHEHUA Brmonnser 3agaHus B
o BBIIIOJIHSIET UX OYEHb MEIJIEHHO,
3aaHui MOCTaBJICHHBIE CPOKU
HE JOCTHUTras ITOCTaBJIEHHBIX 3a1a4
He moxer caMoCTOATEINBEHO [1marupoBaHye U BBHITIOTHEHUE
CaMOoCTOATENBHOCTD B .
. TUTAHUPOBATH M BHITIONHSATH 3a/IaHUH OCYIIECTBIISIET
BBIMIOJIHEHN Y 3aIaHAN
3a/1aHAS CaMOCTOSITEIILHO
PesynbratuBHOCTH
Brmonaser 3aganus Brimonasger 3a1anus ¢ 10CTaTOYHBIM
(Ka4eCcTBO) BHITTOTHEHUS
N HEKAYECTBEHHO YpOBHEM KadecTBa
3aaHui

3.3. Ilpoyedypa oyenusanus npu  NPOBEOCHUU  NPOMEICYMOYHOU  Ammecmayuu
obyuarowuxcs no oucyuniute 8 hopme 3auumsol Kypcosou pabomul (Kypcoo2o npoexkma)

[Ipomexxyrounast —arTecranuss 1O JAUCHUIUIMHE B (GOpME 3allUThl  KYPCOBOM
paboTHI/KypcOBOTO MPOEKTA HE MTPOBOIUTCHL.



[Tpunoxenue 2 k paboueil mporpamme

Hludp HaumMeHnoBanue IuCHUILINHEL

b1.0.03 MatemaTtuueckoe MOJEINPOBaHHE

Kox HanpaBieHus noaroroBku /

21.04.02
CTIEUATBHOCTH
HamnpaBnenue moarotoBku / .
3eMIIeyCTPOMCTBO U KaJaCTPhI
CIEUATBHOCTD
Haumenosanue OINIOII

PazButue TeppuTopuii, KagaCTPOBEIM yUeT U OI[CHKA
(HarpaBJIEHHOCTH / TPOWIIB) PpUTOpHH, p y4

I'ox navana peanuzaruu OITOII 2025
YpoBeHs 006pa3oBaHus MarucTparypa

®dopma 00ydyeHus OYHas

I'onx pa3zpaboTku/0OHOBIEHUS 2024

Ilepeyenb yueOHBIX H3IAHUH M Y4eOHO-METOAMYECKHUX MATEPHAJIOB

[Tewarnsie yueOnbie uznanus B HTb HUY MI'CV:

KoanuectBo
Ne ABTOp, Ha3BaHHUE, MECTO W3/IaHUsI, U31aTEIBCTBO, TOJ] U3aHUs, KOJTMIECTBO IK3EMILISIPOB B

/11 CTpaHMI] onommoreke
HUY MI'CY

CrpoutenbHas nHpopmaTuka : yaeOHOE TocoOue JjIsl MOArOTOBKH OaKaIaBpoOB IO
HanpaBienuto 270800.62 (08.03.01) -"CrpoutenbcTtBo", W i TOATOTOBKH
cnenuanucToB 1o crnenuanbHoctd 271101  (08.05.01) - "CtpourenbcTBo
YHUKJIbHBIX 37aHui U coopykenmit" / I1. A. AxumoB [u nap.]. - Mocksa : ACB,
2018. - 432 c. : un., Tabn. - bubnuorp.: c. 423-429 (267 naszs.). - ISBN 978-5-
4323-0066-9

90

Nndopmaruka u npukiiagHas MaTemMaTka : [ yueOHOe mocoOue Ui CTYAEHTOB,
oOyuaronuxcs Mo HarpaBieHHI0 MoAroToBku "CrpoutenscTBo" ( OakanaBpuar,
Maructparypa) u creuuaibHocTh "CTpOUTENBbCTBO YHUKAIBHBIX 30aHUN U
coopyxenunii" (cieuuanurer) |/ [ [I. A. AkumoB [ u 1p.] . - Mocksa : ACB, 2016.
- 588 c. : wn., Tabn. - bubmumorp.: ¢. 575-584 ( 354 nazs.). - ISBN 978-54323-
0151-2

89

bacos, K. A. ANSYS s koncrpykropos / K. A. bacos. - Mocksa : IMK Ilpecc,
3 |2016. - 247 c. : un. - (IlpoektupoBanue). - bubnuorp.: c. 246-247 (37 Ha3B.). - 10
ISBN 978-5-97060-372-7

DNeKTpOHHBIE yueOHbIE U3JaHUS B DJIEKTPOHHO-O0MOMMoTeuHbIX cuctemax (ObC):

Ne ABTOp, Ha3BaHHUC, MCCTO U3JaHUsA, I'0J U3AaHWA,

Ccpinka Ha yueOHoe nznanue B ObC
n/n KOJIMYECTBO CTPAHHUIL




Wudopmatuka B CTPOUTENBCTBE (C  OCHOBAMH
MaTeMaTH4YECKOTO " KOMIIBIOTEPHOTO
MOJIeTUpOBaHUs) : yudeOHoe mocobme / I A.
AxumoB, A. M. benocroukuii, T. b. KaiitykoB [u
ap.] ; moxy pen. II. A. AxkumoBa. — MockBa :
KuoPyc, 2023. — 420 c. — ISBN 978-5-406-10323-
4.

https://book.ru/book/945175

Tapacuk, B. II. Marematuyeckoe MOIEIMPOBAHHE
TexHu4eckux cucreM : yueOnuk / B.I1. Tapacuk. —
Munck : Hosoe 3manme ; Mocka : MHOPA-M,
2024. — 592 c¢. — (Bwicmiee o0Opa3zoBaHue:
bakanaBpuar). - ISBN 978-5-16-011996-0.

https://znanium.com/catalog/product/2082910

ITumenos, B. I'. Uucnennrsie Metonsl B 2 4. Y. 2 :
yuebHoe nmocobue aisa By3oB / B. I'. [Ilumenos, A. b.
JloxnukoB. — MockBa : M3parenscrBo HOpaiir,
2021. — 107 c. — (Beiciiee obpa3oBanue). — ISBN
978-5-534-10891-0.

https://urait.ru/bcode/472934




[Tpunoxenne 3 k paboueii mporpamme

Hludp HauMeHnoBanue quCHUILINHEL

b1.0.03 MatemaTtuueckoe MOJEINPOBaHHE

Kox HanpaBieHus noarotroBku /

21.04.02
CTEUATBHOCTH
Hamnpapnenue moarotoBku / .
3eMIIeyCTPOMCTBO U KaAacTPhI
CIEUAIBHOCTD
Haumenosanue OITOII

(HanpaBeHHOCTH / TPOhUIIB)

PazButHe TeppuTopuii, KaJaCTPOBBIA yUET U OLICHKA

I'ox nauana peanuzaruu OITOII 2025
YpoBeHs 006pa3oBaHus MarucTparypa

®dopma 00yueHus OYHas

"o pazpaboTkn/0OHOBIICHUS 2024

Ilepeyenb nmpogeccHOHANBbHBIX 023 JAHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBauue

DJIEKTPOHHBIN aJIpec pecypca

«Poccumiickoe obpazoBanue» - dheaepaabHbIN opTal

http://www.edu.ru/index.php

Hayunast snektponnas Oubnmorexa

http://elibrary.ru/defaultx.asp?

DnexkrponHas oubanoreunas cucrema IPRbooks

http://www.iprbookshop.ru/

denepanbHas YHUBEPCUTETCKAass KOMITBIOTEPHAsl  CETh
Poccun

http://www.runnet.ru/

Nudopmanmonnas cucrema "EawmHOoe OKHO jJocTyma K
00pasoBaTelIbHBIM pecypcam"

http://window.edu.ru/

HayuyHo-TexHuueckuid KypHal IO CTPOUTEIBCTBY H
apxurekrype «BectHuk MI'CY»

http://www.vestnikmgsu.ru/

Hayuno-rexandeckas 6mbmuoreka HUY MI'CY

http://www.mgsu.ru/resources/Biblioteka/




[Tpunoxxenue 4 k paboueit mporpamMme

Hludp

HaunmenoBanue JAUCIHHUITIIMHBI

b1.0.03

MaremaTrnueckoe MOJAEIUPOBAHUE

Kox HanpaBieHus noarotroBku /

CIICHUAJIbHOCTH

21.04.02

Hamnpapnenue moarotoBku /

CIICIHUAJIbHOCTD

3eMIIeyCTPOMCTBO U KaAacTPhI

Haumenosanue OITOIT

(HanpaBeHHOCTH / TPOhUIIB)

PazButHe TeppuTopuii, KaJaCTPOBBIA yUET U OLICHKA

I'ox nauana peanuzaruu OITOII 2025
YpoBeHs 006pa3oBaHus MarucTparypa

®dopma 00yueHus OYHas

"o pazpaboTku/0OHOBIEHUS 2024

MaTepI/laJILHO-TeXHI/I‘IeCKOC H nMporpaMmmMHoe¢ obecreueHue JAUCHHUIIIIMHBI

OcHaleHHOCTh [epeveHb JUIIEH3MOHHOTO
HaumenoBanue CIICIHaJIbHBIX o
o o CIICHUaJIbHBIX ITIOMCIICHNU U IIporpaMMHOI 0 obecreueHus.
MOMEIICHUH W TIOMEIICHUH JUTs .
. TIOMEIIeHU N ISt PexBU3UTHI TOATBEPKIAIOIIETO
CaMOCTOATENBHON paOOoTHI o
CaMOCTOSITEIBbHOM PaboThI JIOKYMEHTA

Ayn. 525 KMK Pabouee mecTo Android [8] (CPIIO (ue TpeOyercs);
MynbTUMeMAHAS  ayaUTOpHs | TPETOaaBarens, paboune OpL)

UL  TIPOBEACHWSI  3aHATHU

JIEKITHOHHOT O THIIA u
MPaKTUYECKUX 3aHSTHH,
TPYIIIOBBIX u
WHIBUIYaTbHBIX

KOHCYJIbTAIIHH, TEKYIIEro

KOHTPOJSI U MPOMEXKYTOYHOU
aTTeCTaIlIH

MecTa 00yJaroInuXxCs
MHTEpaKTUBHBIN AUCTLIEH
Smart mogens SBID-
MX275-V2 (B cocrase
WHTEPAKTUBHOMN TaHEIN)

Ayn. 526 KMK
MynbTuMenuiHas — ayguTOpUs
JUIsl  TPOBEACHUSI  3aHATUHU

JIEKLIMOHHOT'O TUIA u
MNPAKTHYECKUX 3aHATUH,
IPYIIOBBIX u
WHAWBUAYaATBHBIX

KOHCYJIbTallNH, TEKYLIEro

KOHTPOJISA U TPOMEKYTOUHOH
aTTeCTALH

Pabouee mecto Android [8] (CPIIO (ue TpeOyercs);
nperoaaBaTess, paboune OpL)

MecTa 00yJaroIIuXCs
HNHTtepakTuBHBIN AUCIIIEH
Smart mogens SBID-
MX275-V2 (B cocraBe
WHTEPAKTUBHOW TIAaHEIH )

Ayn. 310 KMK
KomnbroTepHblil Ki1acc.

Pabouee mecTo Abaqus SE [2020] (B\/l; Be6-xabuner
MpernoiaBatens, padodre nim oxnmnucka; OpenLicense)
MecTa 00yJaronuXxcs Anaconda 3 [2021] (ITO
Hocka mon mapkep. npeaocTaBisiercs: OecriaTHO Ha
MownwuTop / Samsung 21,5" ycaoBusix OpLic)
S22C200B (28 mrt.) Adobe Acrobat Reader [11] (ITO
Cucremuslii 010k Kraftway npeaocTaBisiercs: OeciaTHO Ha
Idea KR71 (28 mt.) ycnosusx OpLic)

OKkpaH / MOTOPHU30BaHHBIH LibreOffice (I1O npenoctasnsercs

OecrutatHO Ha yenosusix OpLic)




Mathcad [Edu.Prime;3;30] (JloroBop
Ne 109/9.13_ AO HY ot 09.12.13
(HUY-13))

MS OfficeEnt [2007;300] ([orosop Ne
097/07-OK UOIT ot 16.11.07 (HUVY-
07))

Python 2.7 (I1O npenocrapnsiercs
OecraTHO Ha ycnoBusx OpLic)
Python 3.8 (I1O mpenocraBnsiercs
OecraTHO Ha ycnoBusx OpLic)
SCAD Office [sMax21;20] (Iorosop
Ne 090816/1 ot 19.08.2016)

Ayz. 312 KMK
KomnbroTepHslii kiace

Pabouee mecTo
npernojasareis, paboume
MecTa 00ydJaronXcs
OcHognoe obopyoosanue:
"Jlocka o Mapkep.
Mownwutop / Samsung 21,5""
S22C200B (28 mir.)
Cucremubiii 050k Kraftway
Idea KR71 (28 mir.)

OKkpaH / MOTOPU30BaHHBIH"

Abaqus SE [2020] (B\I; Be6-kabmuer
wiu noanucka; OpenLicense)
Anaconda 3 [2021] (TTO
MIPEIOCTABIISICTCS OECIUIATHO HA
yenosusix OpLic)

Adobe Acrobat Reader [11] (TTO
MIPEMOCTABIISICTCS OECIUIATHO HA
yenosusix OpLic)
LibreOffice (ITO mpenocrasnsercs
Oecrutatao Ha yenoBusx OpLic)
Mathcad [Edu.Prime;3;30] ({orosop
Ne 109/9.13_AO HWY or 09.12.13
(H1Y-13))

MS OfficeEnt [2007;300] (Torosop Ne
097/07-OK UOIT or 16.11.07 (HLY-
07))

Python 2.7 (ITO npenocrasisiercs
Oecrutatao Ha yenoBusx OpLic)
Python 3.8 (ITO mpenocrasmisiercs
6ecrmaTao Ha yenoBusax OpLic)
SCAD Office [sMax21;20] (Torosop
Ne 090816/1 ot 19.08.2016)

ITomemenue aist
CaMOCTOSITCITHHOM pabOThI
00y4arommxcst

Ayn. 41 HTb
Ha 80 mocaJIOYHBIX MECT

(pabouee mecTo OMONMHOTEKAPS,
pabodre Mecta 00yJarOTITIXCS)

Kommbrotep/THUIT Ne5 (2
IIIT.)
Kommbrorep Turr Ne 1 (6
IIIT.)

Monutop / Samsung 21,5"
S22C200B (80 mr.)
IInorrep / HP DJ T770
IIpunatep / HP LaserJet
P2015 DN
[punTep /Tun Ne 4 v/T
IIpunatep HP LJ Pro 400
M401dn
Cucremuslii 0110k / Kraftway
Credo tum 4 (79 mir.)
OnekTpoHHOE TabI0
2000*950

Adobe Acrobat Reader DC (I1O
IpeAoCTaBisieTcs: OecIIaTHO Ha
ycnmosusix OpLic)

Adobe Flash Player (ITO
IpeAocTaBisieTcs: OecIIaTHO Ha
ycnmosusx OpLic)

APM Civil Engineering ([{oroBop Ne
109/9.13_AO HMY ot 09.12.13
(HNV-13))

ArcGIS Desktop ([loroBop nepenauu c
ECPU CHI" 31 aumeH3uu ot
27.01.2016)
CorelDRAW [GSXS5;55] (Horosop Ne
292/10.11- AO HIVY or 28.11.2011
(HNV-11))
eLearnBrowser [1.3] (dorosop I'MJI-
JI-16/03-846 ot 30.03.2016)
Google Chrome (I1O npenocraBnsercs
OecrutatHO Ha ycnosusix OpLic)
Lazarus (ITO npenocraBnsercs
OecrutatHo Ha ycnosusix OpLic)
Mozilla Firefox (I1O nmpenocrasisercs
OecrutatHO Ha yenosusix OpLic)




MS Access [2013;Im] (OpenLicense;
IMomgmucka Azure Dev Tools; B\I;
Be0-kabuner)

MS ProjectPro [2013;ImX]
(OpenLicense; [Toanucka Azure Dev
Tools; B\JI; Be6-kabuner)

MS VisioPro [2013;ADT]
(OpenLicense; [Toanucka Azure Dev
Tools; B\JI; Be6-kabuner)

MS Visual FoxPro [ADT]
(OpenLicense; [Toanucka Azure Dev
Tools; B\JI; Be6-kabuner)
nanoCAD CIIJC Crpoitmutorniaaka
(JloroBop OecruiaTHOM nepeaaun /
MIAPTHEPCTBO)

Ayn. 59 HTb

Ha 5 TmocagoYHBIX MECT,
000pyIOBaHHBIX
KOMIIbIOTEpaMu (pabouee MecTo
oubmmorekapsi, paboune Mecra
o0yuJarommxcs, pabouee MecTo
JUTSL JIWIL C OTPAaHUYECHHBIMU
BO3MOKHOCTSIMHU 37I0POBBS)
UuranpHBIH 3a Ha 52
MOCaI0YHBIX MECTa

Kommerorep / THUIT Ne5 (4
IIT.)
Monutop Acer 17" AL1717
(4 mr.)

Monutop Samsung 24”
S24C450B
Cucremubiii 050k Kraftway
Credo KC36 2007 (4 mrt.)
Cucremubiii 050k Kraftway
Credo KC43 ¢ KSS tun3
IIpuntep/HP LaserJet P2015
DN
AyIuTOpHBIN CTON JyIst
WHBAJHI0B-KOISICOYHUKOB
Buneoysemuuutens /Optelec
ClearNote
JIKONCTUK KOMITBIOTEPHBIMN
OecIpoBOTHOM
KiaBuatypa Clevy ¢
OOJNBITMMH KHOITKAMH U
HaKIaaKol (becrpoBoIHAs)
KHonka koMmmbroTepHas
BEIHOCHAS Masiast
Knomnka komnerorepHas
BBIHOCHAS Maytas (2 ImIT.)

Google Chrome (ITO npenocraisercs
OecrutatHO Ha ycnoBusx OpLic (ne
Tpedyercs))

Adobe Acrobat Reader DC (TTO
MPeOCTaBIIsieTcsl OECIIaTHO Ha
yeaoBusix OpLic (He Tpedyercs))
eLearnBrowser [1.3] (LloroBop 'MJI-
JI-16/03-846 ot 30.03.2016)
Mozilla Firefox (ITO npemocraBnsiercs
OecruratHo Ha ycnoBusx OpLic (He
Tpedyercs))

MS OfficeStd [2010; 300] ([orosop
Ne 162/10 - AO HUY ot 18.11.2010
(H1Y-10))

Adobe Acrobat Reader [11] (ITO
MpeocTaBisiercs: OecmiaTHO Ha
ycnosusix OpLic (ae Tpebyercsi))
K-Lite Codec Pack (I1O
MpEemoCTaBIsAeTCS OECIIaTHO Ha
yenosusix OpLic (ae Tpebyercsi))

Ayn. 84 HTB

Ha 5 mocamounsix
MeCT, 000pyIOBaHHBIX
KOMITBIOTEpaMHU
(pabouee mecTo
oubnmoTeKaps,
paboune mecta
00y4aromxcs)
UuTanbHbid 3a1 HA 52
MOCaJI0YHBIX MECTa

MonuTtop Acer 17" AL1717
(5 mT.)
Cucremusiit 610k Kraftway
KW17 2010 (5 wr.)

Eurosoft STARK [201W;20] (dorosop
Ne 089/08-OK(MOII) ot 24.10.2008)
MS OfficeStd [2010; 300] ([dorosop
Ne 162/10 - AO HMY or 18.11.2010

(H1V-10))
nanoCAD CIIJC Konctpykuun
(Horosop OecrutaTHoi riepenadn /
MApPTHEPCTBO)




