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DenepaibHOE roCy1apCTBEHHOE GrO/IKETHOE 00PAa30BATENBLHOE YUPEkKEHNE
BbICLIErO 0Opa3oBaHMs
«MarHuTOropckuit rocy1lapCTBeH b TexH4Yeckuil yausepeuter um. I'. M. Hocosa»

YTBEPXJIAIO
%&Iupemop NCAul
vz 0O.C. JloryHoBa

11.02.2022 r.

PABOYASI TIPOI'PAMMA JIMCHUIIIMHBI (MO/LYJISI)

YHCIIEHHOE MO/[EJIHPOBAHHE CTPOUTEJILHBIX KOHCTPYKI[HH
H CUHCTEM C HCIT0/Ib30OBAHHEM 3BM

Harnpapienune noarotoBkHM (CrieuuaibHOCTb)
08.04.01 CrpourenbcTBo

Hanpasiennocts (npoduiib/criennannsaiius) nporpammal
Teopus 1 npoexTpoBaHye 31aHMI U COOPYKEHHIT C UCMTOJIb30BAHMEM COBPEMEHHBIX CUCTEM
BIM monennpoBanus

YpoBeHb BbicLIEro 06pa3oBaHus - MaruCTpaTypa

Dopma o0yuenus
O4YHast

Uncruryt/ daxynsrer  MHCTHTYT CTPOMTENBLCTBA, APXUTEKTYPbI M MCKYCCTBA

Kadenpa [TpoekTHpoBaHHs U CTPOUTENILCTBA 3/1aHHiT
Kypce 2
Cemectp 3
i
MarnuToropck
2022 ron




Pabouas nporpamma cocrasiena Ha ociose PI'OC BO - marucrparypa 1o HarnpasIeHHIo
noarorosku 08.04.01 Crpoutenserso (npukaz Munobpuaykn Poccuu ot 31.05.2017 r. Ne 482)

Pa6ouas nporpamma paccMoTpena i 0100peHa Ha 3acenanuu kagenpsi [Ipoektuposans
U CTPOMTENLCTBA 3aHUI
10.02.2022, npotokon Ne 5 %
3aB. kadeapoii
v
A

PaGouas nporpamma og00peHa metoanyeckoii komuccueit UC Aul
11.02.2022 r. npotoxos Ne 4 CZ’
IIpencenarens . 0.C. JIorynosa

PaGouasi nporpamma cocrasiieHa:
nouenT kadenpoi ITnC3, kan. Texu. Hayk Ewmenbsinos O.B.

Penensent:
Jupekrop HITO "HanexHocTts",
KaHJl. TEXH. HayK a Marsees U.B.
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rofy Ha 3acenanuu Kadeapel [IpoeKTHpOBaHUS U CTPOUTEIHCTBA 3IAHHMA

[Ipotokom ot 20 . Ne

3aB. kadeapoii B.b. F—aBpHJIOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpoeKTHpOBaHUS M CTPOUTENHCTBA 3aHUN

IIporokomor 20 1. Ne

3aB. kadeapoii B.b. aBpI/IJ'IOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenpro  OCBOCHHMA AMCHMILIMHBI «YHCIEHHOE MOJAEIUPOBAHUE  CTPOUTENBHBIX
KOHCTPYKLUH U CUCTEM C HCTIONIb30BaHeM DBM» siBiisieTcst opMHUpOBaHUE Yy CTYACHTOB 3HAHUHA
Y HaBBIKOB pacyeTa U MOJECINPOBAHNS KOHCTPYKIUH 31aHUI U COOPYKEHU.

3ajayamMu JUCLMILIIMHBI SIBJISIFOTCSL:

- ONPEeAEIATh HAIPSXKEHHO-1€(OPMUPOBAHHOE COCTOSIHUE CIIOKHBIX IPOCTPAHCTBEHHBIX
CUCTEM;

- 3HaTh U YMETb IPUMEHSATH OCHOBHBIE TEOPEMbl O JAehOPMUPYEMBIX CHCTEMAX;
BBITOJIHATH pacueT COOpPYKEHUI METOJ0M KOHEUHBIX 31eMeHTOB Ha [I9BM c ucnonb3oBanuem
COBPEMEHHBIX pacueTHbIX MnporpamMmubix komiiekcoB (IIK) um TBOpuecku aHamu3upoBaTh
pe3yNbTaThl pacUeTa;

- MOJEJMpOBaTh (CO3/1aBaTh JIOCTATOYHO TOYHYIO pPACUETHYI CXeMy) peallbHble
COOPYKEHHSI pa3IMYHOro TUMa (IJIUTHI C pedpamMu U OTBEPCTHAMH, (yHIaMEHTHBIE IIaT(HOPMBI
Ha yIIpyroM OCHOBaHMH U JIp.);

- TBOPYECKH MOAXOJUTH K BOIIPOCAM CO3[1aHUsl KOHCTPYKIIMI HOBOI'O TUIIA;

- aQHaAJU3UPOBaTh U ApryMEHTUPOBAHHO OOOCHOBBIBATh aKTYalbHOCTb, MPAaBUIIBHOCTb
BBINIOJTHEHHON paOOThI

2 MecTo TMCHUIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa30oBaTe/IbHO MPorpaMmMbl

JucuunnuHa YuciaeHHOE MOJAETUPOBAHUE CTPOUTENIBHBIX KOHCTPYKLIMH M CUCTEM C
ucrnonb3oBanueM OBM Bxogur B dYacTh y4yeOHOro IiaHa (GOpMHUPYEMYIO YYaCTHHUKAMH
00pa30BaTebHBIX OTHOLLIEHUI 00pa30BaTEIbHOM IPOrPAMMBI.

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

IIpuknanHas MmaTreMaTuka

VYyeOHast - HaydHO-HCCIEAOBaTeNbCKass padboTa (MOJyueHUE IEPBUYHBIX HaBBIKOB
HaY4YHO-HCCIJIEJOBATENILCKOM paboThI)

Teopus pacueTa mIaCTUH U 000J0YEK

3HaHus (YMEHUS, BaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

ITonroToBka K nporeaype 3aliThl U 3211 Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

ITpon3BoacTBEHHAs - HAYYHO-UCCIIEI0BATENbCKast paboTa

OCHOBBI MEXaHUKH pa3pyLICHUS

[TpoexTrpoBaHue cTasIeKENe300€TOHHBIX KOHCTPYKIHUI

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrate OCBOEHMS JUCHMIUIMHBI (MOAyis) «YHCIEHHOE MOJENUpOBaHHE
CTPOUTENIbHBIX KOHCTPYKIMH M CHUCTEM C Hcrosib3oBaHueM OBM» olOyuwarommiicst JoJKeH
001a1aTh CIEAYIOIUMHU KOMIETEHIMSIMHU:

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

[1K-1 CnocobeH BBINOMHATH PAacdeThbl CTPOUTEIbHBIX KOHCTPYKLIMH W OCHOBaHUIl OOBEKTOB
KallUTAJILHOI'O CTPOUTENIBCTBA, KOHCTPYUPOBATH OCHOBHBIE Y3JIOBBIE COCIUHEHUS KOHCTPYKLIUH
Y MX pacyeT

IK-1.1 BrimonaseT cO60p Harpy30Kk ¥ BO3JACUCTBUI JIJIST paCY€TOB TPOCKTUPYEMOTO
00BEKTa KaMTAIBHOTO CTPOUTENILCTBA
[1K-1.2 @opMHpPYET KOHCTPYKTHUBHBIE CHCTEMBl 3JaHUM U COOPYKECHUH C

IMPUMECHCHUEM )I(CJ'IC306GTOHHI)IX, METANINYCCKUX, KaMCHHBIX u
JACPECBAHHBIX KOHCTDYK]_[I/Iﬁ

[1K-1.3 Co3zpaeT pacueTHbIE CXEMBI 3/JaHUN U COOPY>KEHUI U BBITNOJIHSIET PAaCUEThI B
pacUeTHBIX MPOTrPaMMHBIX KOMILIEKCAaX




[1K-1.4

BoimonHsier pacuer M NpOBEpKYy HeECyIIell CHOCOOHOCTH 3JIEMEHTOB
HECYIIMX KOHCTPYKLHM, KOHCTPYUPYET OCHOBHBIE Y3JIOBBIE COEIUHEHUS
KOHCTPYKIUH U BBIOJHSIET UX pacyeT

I1K-1.5

Monenupyet pacueTHbIe CXEMBbI U IEHCTBYIOIINE HATPY3KU U OCYIIECTBIISET
pacyeT HaJeKHOCTH KOHCTPYKITUI




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIsIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 47,4 akaj. 4acoB:
— aynuropHas — 44 akaJ. 4acos;
— BHeayiuTopHas — 3,4 akaJl. 4acoB;
— caMocTosTenbHas padora — 96,9 akan. yacos;
— B (hopMe mpakTHIEeCKOM MOATOTOBKU — 22 aKaj. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast = =
o | xouTakTHas pabora E 3 dopma TEKyIEro
=
= B aKaJl. 4acax 3} Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A y P Kon
S S © | caMOCTOSTENPHOM | yCIeBaeMOCTH U
JUCLIUATUINHBI 5 [~ 6 . | xomnerenuun
@) g E paboTsI MIPOMEKYTOYHOM
7mab. | mpakt. | S & aTTeCTaLHN
Jlek. < <
3aH. 3aH. |Q &
1. OOBexTHl pacyera U MPOOIIEMBI
MO/JICITUPOBAHUS CTEPIKHEBBIX
CHCTEM.
Iounck
JOTIOJTHUTENIbHOU
HHPOPMAITHH 10
3aJaHHOU TeMe
abora ¢
1.1 Oo6mume po0JIeMBbI (p
6ubnunorpaduyec
MO/JICITUPOBAHUS
KHM MaTepuallaMH,
CTCP)KHEBBIX ~ CHCTEM. - S
Pacuernas cxema. Kontpoinb p ’ VYerHbli onpoc
pacdeTHO CXEMBI u KATATIOTaMH, [IpoBepka MK-1.2,
3 6 6 30 CJIOBapSAMHU . MK-1.3
CpencTBa €€ ONMCaHusl. BHLII/IKJIoﬁeLlI/I;IMI/I MpaKTHIECKOMH K-1 4
CBs13p pacueTHOW CXEMBI C ) paboThI '
pealbHbIM COOPYKEHHUEM. BI:IHOH.HGHI/IE
- OKCIIepUMEHT u S—
MPAKTHYECKUH OTBIT P
pabor,
MPEIYCMOTPEHHBI
X paboueit
IpOrpaMMoin
JUCLUTUTUHBIL.
HWroro no pazaeny 6 6 30
2. TlpoGmembl MOIETHPOBAHUS
JIBYMEPHBIX 1 OOBEMHBIX YIPYTUX
Tel




2.1 - OcHOBHBIE T€OpEMBI 00 IMowuck
YIPYTUX CHCTeMaX. JOTIOJTHUTEIbHOM
JuddepenmanbHble u HHPOPMAITHH 10
BapUallMOHHO-Pa3HOCTHBIC 3aJ]aHHOH TeMe
(hopMyIUPOBKH 3aj1a4 (pabota c
CTPOMTENILHOW MEXaHUKH | oubnmorpaguuec
TEOPUH YIIPYTOCTH. KUM MaTepuaiaMi,
- KoHeunsle aneMeHTHl U UX CNIPaBOYHHUKAMH, .
o YcTHBIH onpoc
CBOMCTBA. KaTaJloTaMH, Mposenka I1K-1.2,
- ITpobaemsr| 3 8 7 34 CIIOBApSIMH, poBepKa IK-1.3,
MPaKTHIECKON
MOJICTTUPOBAHUS JTByMEPHBIX SHIUKIIOTICTUSIMU AGOTLI IK-1.4
Tell. MopenupoBanue ). p
KOHEYHO-2JIEMEHTHOM BeinonHeHne
CETKOM. [Hoctpoenue TIPaKTHIECKUX
HETPEPhIBHBIX noseit pabor,
HanpspkeHuit B MKO. MPeTyCMOTPEHHBI
- ITpoGuemsl X paboueit
MOZETUPOBAaHUS OOBEMHBIX IIPOrpaMMOi
TelL. JIACIUTUTAHEL.
Wroro no pazneny 8 7 34
3. Junamuka 3IaHUi u
COOPY)KEHHH C y4eTOM CEUCMHUKHU
Y YIIPYTOTO OCHOBAHHUSL.
[Tonck
JIOTIOTHATENBHON
uH(popMaIMy 1o
3aJaHHOU Teme
3.1 Pacuer
(pabora c
TUTUTHO-CTEP)KHEBBIX CHCTEM
oubnnorpaguuec
(ImpeHrenbHBIE TUTMTHI) Ha
KUM MaTepuajaMH,
JKECTKHX U YIPYTHX OMOpax
CMPaBOYHHUKAMH, .
(Ha CTaTUIeCcKHe u VYerHbIi ompoc
JIMHAMHAYECKHE KaTanoram, IIpoBepka IK-1.2,
N 3 8 9 329 CIIOBApSIMH, PoBep . I1K-1.3,
BO3JICHCTBHS). MPaKTHIECKON
SHIIUKJIOIE JUIMA [1IK-1.4
- Pacuer 0000ueK, ) paboThI
miatrhopm  Ha TIPYTOM '
bop yupyn Brinmonnenue
ocHoBanuu. Cratuka U
NPAKTUIECKUX
JMHAMUKA c yueToM aGor
CEeHCMHUECKUX BO3AEUCTBUI p >
PETyCMOTPEHHBI
X paboueit
IpOrpaMMon
JCITUTUTAHEL.
HWroro no pazaeny 8 9 32,9
Hroro 3a cemectp 22 22 1969 9K3aMeH
Wroro no aucuurninHe 22 22 196,9 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanm3anus KOMIETEHTHOCTHOTO ITOIX0/1a PEIyCMAaTPUBACT HCIIOJIb30BAaHKE B YUCOHOM
nporecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHOW Pa0bOTOH C IEIbi0 POPMHUPOBAHUS M PA3BUTUS MPOPECCHOHATIBHBIX HABBIKOB
o0yyJarouuxcs.

[Tpu 00y4eHUn MaruCTPaHTOB AUCHUILINHE «UHCICHHOE MOJICTMPOBAHIE CTPOUTEIBHBIX
KOHCTPYKIIMH W CHUCTEM C UCHOJb30BaHMEM OBM»  UCHONB3YIOTCS — CIEAYIOUIHE
00pa3oBaTelbHbIC TEXHOJIOTUU:

1. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJOTHU OPUEHTHPYIOTCS Ha OpraHU3AIMIO
00pa30BaTeNLHOTO  MpOIecca, TNPEANONAralyl0 MPSAMYI0  TPAHCISALNHAIO 3HAHUH  OT
[pernoaaBareis MarucTpanTy.

@®opMbl  y4eOHBIX 3aHATHH C WCIOJB30BAaHUEM TPAJAUIUOHHBIX  TEXHOJOTHIA:
I/IH(I)OpMaL[I/IOHHaSI JICKOMA W HNPAKTHYCCKOC 3aHATHUC, IMOCBAIICHHOC OCBOCHUIO KOHKPCTHBIX
YMEHUH U HaBBIKOB T10 MPEI0KEHHOMY aJITOPHTMY.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO Ipolecca,
KOTOpasi MPEIoJaracT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/aHUE YYEOHBIX MPOOJIEMHBIX
CI/ITyaHI/Iﬁ AJI1 CTUMYJIMPOBAHUA aKTUBHOH ITO3HaBaTEILHOU ACATCIIBHOCTU MaruCTpaHTOB.

@®opMbl y4eOHBIX 3aHATHI C KCIOJIB30BAHUEM TEXHOJOTHH MPOOJIEMHOTr0 OOYYCHHS:
po0JieMHas JIEKLUS , IPaKTUYECKOE 3aHATHE B (hOpME MPAKTUKYMa.

3. aTepakTHBHBIE TEXHOJIOTMH — OpraHu3amus 00pa3oBaTeIbHOTO Mpolecca, KOTopast
npearojgaracT akTMUBHOC U HeJMHelHoe B3aHMOH€fICTBHC BCE€X YUAaCTHUKOB, JOCTUKCHHEC HA 3TOU
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeIbHOTO Pe3yibTaTa.

[Tpumensiembie (GOpMBI Y4EOHBIX 3aHATUH C HMCIOJIB30BAaHHEM CIECIHUATH3HPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJIOTUI: JICKIHS «OOPATHOM CBSI3M» — JIEKIUI-0ece1a, JICKIHS-TUCKYCCHSI.

4.  MubopMaMOHHO-KOMMYHHKAIIMOHHbIE ~ O0Opa3oBaTelbHBIE  TEXHOJIOTMH  —
opranu3zais 00pa3oBaTeILHOIO MPOIecca, OCHOBAHHAS HA IPUMEHECHUU CICIIMATH3UPOBAHHBIX
IPOTPAMMHBIX CPEJl ¥ TEXHUYECKHUX CPEJCTB PaOOTHI C HHPOPMAITUEH.

@®opMmbl y4eOHBIX 3aHATHH C HCIOJIb30BAaHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIl: IEKIHUA-BU3YyaIU3aIlisl — U3JI0KEHUE COACPKAHUSI COMTPOBOXKIAETCS MMPE3eHTaIUEH;
MPAKTUYECKOE 3aHATHE B (POpME IIPE3CHTAIIHH.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSTeJIbHO PadoThl 00yYaroIMXCsl
[TpencraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

Panun, B.II. Meroa KOHEUHBIX 3J€MEHTOB B JMHAMHYECKUX 337a4aX COMPOTUBIICHUS
MatepuaioB [DneKTpoHHBIN pecypc] : yuebnoe mocobue / B.I1. Pagun, FO.H. Camorun, B.II.

YupkoB. — DnekTpoH. naH. — MockBa @ ®usmarimur, 2013, — 316 c. — ISBN
978-5-9221-1485-1 - Tekcr : anexkrponnsiii // DBC "Koncynsrant crymenta : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922114851.html (mata oOpalieHus:

27.10.2020). - Pesxum moCTyIIA | IO TOIITHCKE.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. TnaskoB, FO.®. CnemumanbpHble TIaBbl TPOYHOCTH. PacueT TOHKOCTEHHBIX |
CTEP)KHEBBIX KOHCTPYKIIMH METOJIOM KOHEUHBIX AJIEMEHTOB [DIEKTPOHHBIN pecypc] : ydueOHoe
noco6ue / 0.®D. I'nazkoB. — DnektpoH. 1an. — Kemeposo : Ky3['TY umenu T.D.


https://www.studentlibrary.ru/book/ISBN9785922114851.html

[lopbaueBa, 2012. — 79 c. — Pexum pgocryma: https://e.lanbook.com/book/69416 - 3aru. c
JKpaHa.

2. anmupo .M., MeToq KOHEYHBIX 3JEMEHTOB B CTPOMTEIBHOM MPOCKTUPOBAHUH !
Momnorpadus / JI.M. Hlanmupo. U3n. 2-e ucn. u gom. - M. : ACB, 2020. - 172 c. - ISBN
978-5-4323-0084-3 - Texkct : anekrponnsbiii // DBC "KoncynbranT crymenta” | [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785432300843.html (mara obpamenus: 27.10.2020).
- PexxuM noctyna : mo noamucke.

B) MeToauyeckue ykazaHusi:

1. Camorun, FO.H. MeToa KOHEUHBIX JIEMEHTOB B 33/1a4ax CONPOTUBIISIHUS MaTEPHAIIOB
[DnexTponnsiii pecype] @ yuebHoe mocodue / FO.H. Camorun, FO.H. Xpomaros, B.Y. Uupkos
B.I1.; mox pen. Yupkos B.I1.. — Dnekrpon. gan. — Mocksa : @usmariut, 2012. — 200 c. — 200
c. - ISBN 978-5-9221-1380-9 - Tekcr : anexrponnsiii // DBC "Koncynprant crynaenra : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785922113809.html  (mara oOpaieHus:
27.10.2020). - Pexxum g0CTyIIa : IO IOIHCKE.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

HanmeHnoBaHue .

0o Ne norosopa CpoK JIeHCTBUS JTULICH3UU
7Zip CcBOOOIHO 0eCCpPOUHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
EE@EK ESYB |11.894-14 or 14.07.2014 GeccpouHo
JIupa CAITP J1-780-14 ot 25.06.2014 6eccpodHO
MOHOMAX
CATIP 2014 J1-780-14 ot 25.06.2014 OeccpouHo

IIpodeccnonanbubie 0a3bl JaHHBIX M HH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
Ha3sBsanue kypca CchlIKa

DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TVY um. I'"11. HocoBa
Wnpopmannonnass cucrema - Enunoe
OKHO JIO0CTyMa K _MH(POPMAIIMOHHBIM
IMTouckoBas cuctema Axamemust Google
(Google Scholar)
Hanuonanbuas
UH(POPMAIMOHHO-aHATUTHYCCKAsI URL: https://elibrary.ru/project_risc.asp
cucrema — POocCUICKMI MHIIEKC HAYYHOIO
OnekTpoHHas  0a3a  TEPUOAMYECKUX
n3nannii East View Information Services,

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

URL: http://window.edu.ru/

URL: https://scholar.google.ru/

https://dlib.eastview.com/



https://www.studentlibrary.ru/book/ISBN9785432300843.html
https://www.studentlibrary.ru/book/ISBN9785922113809.html
https://magtu.informsystema.ru/Marc.html?locale=ru
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

MatepuaabHO-TEXHHUYECKOE 00eCTieYeHre TUCIIUTUTHHBI BKITFOYAET:
VY4eOHble ayIuTOpUU ISl MPOBENEHUS 3aHATHH JeKuoHHOro tumna. OGopynoBaHUeE:
MYJIBTUMEIUIHBIE CPEJICTBA XPAHCHHUSI, TIEpEaud U TPEICTABICHUS HHPOPMAIIHH.

VuebOHbIe AyAUuTOpUH IJis1  IIPOBCACHUSA IPAKTUYCCKUX BaHHTHﬁ,
TCKYHIICTO KOHTPOJIA U HpOMe)KYTOqHOfI aTTeCTanuun.
CcpeacTBa

WHAUBUIYAIBHBIX KOHCYJIbTAIIHM,
OO6opynoBaHue:

MYJIbTUMEANNHbBIC

IPYINIOBBIX U

XpaHCHUsA, IMepcaadyn U MMpCACTaBICHHA

uHpopmanuu. Komrekc 3aganuii st IpoBeIeHHUS IPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJIEH.
VueOHbIe ayJUTOPHU Ul BBIIOJHEHUS KypCOBOTO MPOCKTUPOBAHHS, MOMELICHHS JUIs
caMoCTOsITeNIbHOW paboThl oOyuaromuxcs. OOopyqoBaHUE: MEPCOHATIBHBIE KOMIIBIOTEPHI C

maketrom MS  Office,

BBIXOJJOM B

WuTepHer © ¢ JAOCTYyIOM B DIIEKTPOHHYIO

UH()OPMAIIMOHHO-00PA30BATEIBHYIO CPELY YHUBEPCHTETA.

ITomemenue

Ji1 XpaHCHHUA U HpO(bHHaKTquCKOFO O6CJ'Iy>KI/IBaHI/I$I

y4e0HOTO

obopynoBanus. O6opynoBanue: mKkadbl s XpaHSHHs] YIeOHO-METOINYECKON TOKYMEHTAIUH,
y4eOHOTr0 000pYI0BaHUS M YI€OHO-HATJISTHBIX TTOCOOUH.

IIpunoxenne 2

«O1eHoYHbIEe cpeacrea AJid MpoBEACHUSA l'[pOMC)KyTO‘-IHOﬁ aTTeCTallum»
a) HJIaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘{eHHﬂ U OICHOYHBIC CPEeACTBA AJIA IIPOBCACHUSA
l'[pOMe?KyTO‘lHOﬁ aTreCranmum:

CrpyKTypHBIT
3JI€MEHT
KOMITETCHIINH

IInmanupyemsble
pe3ynbTaThl 00y4YeHUs

O1neHOYHBIC CPEACTBA

IIK-1 — Cnioco06eH BBHINOJIHATH PacuyeThbl CTPOUTENbHbIX KOHCTPYKIMIA 1 OCHOBAHM
00bEKTOB KANUTAJILHOIO CTPOUTEIHCTBA, KOHCTPYHPOBATH OCHOBHbIE y3J10BbI€e

COCJUHEHHS KOHCTPYKIMH M UX pacyer

[1K-1-1

Brimonasier coop
Harpy30K ¥ BO3JICUCTBUI
ISl pac4eToOB
MPOEKTUPYEMOTO 00BEKTa
KA1 TaJIbHOTO

CTPOUTCIILCTBA

He popMupyeT

IIK-1.2:

dopmupyer
KOHCTPYKTHUBHBIE
CHUCTEMBI 3JJaHUI U
COOPYKEHHM C
MIPUMEHEHUEM
’Kel1e300€ TOHHBIX,
METaJUIMYECKHX,
KaMEHHBIX U
JIEPEBSHHBIX
KOHCTPYKIMH

Teopernyeckne BONpoOCHI:

1. HazoBuTe Tpu rpymnibl NOHATUH (ypaBHEHUN),
HEO0OXOIUMBIX JJISl TIOJTHOTO OMKMCAHUS Ipoliecca
nepopMHUpOBaHUS TeTA.

2. MOXHO 1 B 0011IEM ciIy4ae MpU3HATh BEPHBIM
peleHne 33141 TEOPUH YIIPYTOCTH, €CITU KaKasi-Tuoo
U3 TpeX IPyII ypaBHEHUI He HcIosb30BaHa. [louemy?
3. OxapakTepu3yiTe ABa NPUHLIUINAIBHBIX [TOAX0/1a
K pacdyeTy KOHCTPYKIWM: TACCUBHBIN, aKTUBHBINI. B
YeM CyTh AKTUBHOI'O MTOAXOA.

4. YTo Ha3bIBAETCS paCUETHON MOJENBIO
KOHCTPYKIUU.

5. KakuM OCHOBHBIM TpeOOBaHUSM JIOJI’KHA OTBEYATh
pacueTHasi MOJIeJb (pacueTHast CXeMa) KOHCTPYKIIHH.
IIpuBenuTe NpUMEpSL.




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yabTaThl 00yUYeHus

OneHouHble CpeacTBa

6. Ilepeuncinre OCHOBHBIE KaYECTBA, KOTOPHIE
JIOJKHBI OBITH MPUCYILU PACY€THON MOJEITH
KOHCTPYKLUH.

7. Ha yem ocHOBBIBaeTCS 3aMeHa (PU3UIECKOM
peaNbHONM KOHCTPYKLHH alllIPOKCUMUPYIOLIEHN €€
pacyeTHOU MOJIEIIBIO.

8. ChopMynupyiiTe OCHOBHBIE CBOHCTBA MOJIEIH
MaTepuaia, UCIOJIb3yEeMOM B TEOPUU YIIPYTOCTH.

9. Kakumu puznuecknmu koddunreHTamu
(MOOysIMH) XapaKTEpU3YeTCs UI€aIbHO YIIPYroe
TEJNO.

10. HazoBute ¢pusndeckne kod3puuneHTsr (MoIyn),
KOTOPBIMH XapaKTEPU3YETCsl aHU30TPOITHOE YIIPYTroe
TEJNO.

11. Onumute pu3ndecKuii IKCIEPUMEHT IS
onpezaenenus monynei E, G

u koopdunmenta Ilyaccona p. Ykaxure
Pa3MEpHOCTH 3THUX BEJINYMH.

12. HazoBuTe BHALI KOHEUYHBIX 3JIEMECHTOB,
UCIIOJIb3YEMBIE JJI1 MOJIETTUPOBAHUS ABYMEPHBIX
3az1ay.

13. Kakue Buapl Mosieneit KoHcTpykuuii Bam
W3BECTHBI.

14. Kak MozaenupyroTcsi IpOCTPaHCTBEHHBIE
CHUCTEMBI B PACUETHBIX IMPOTPAMMHBIX KOMILIEKCAX
(c TOMOIIBIO KAKUX KOHEYHBIX 3JIEMEHTOB).

15. Kak B m3BecTHbIX Bam nporpamMMHbIX
KOMIUIEKCaxX B JUHAMMUYECKOM pacyeTe yUUThIBAIOTCS
MAacCBhl.

16. Kakue npakTuiyeckue peKOMEHJaI[UH CYILIECTBYIOT
JUIS IPOBEPKU MTPABUIIBHOCTH (JIOCTOBEPHOCTH)
MOJIyYE€HHBIX KOMIIBIOTEPHBIX PEILIEHUM.

17. EcTb 71 TOTHYEeCKasi CBSI3b MEX/1y BHIOOPOM THIIA
KOHEYHBIX JIEMEHTOB U npeanonaraemoi HIC
KOHCTPYKIIUH.

18. Kakoe HJIC cuctemsl MOXKET MOIETUPOBATh
CTEPKHEBOU DJIEMEHT.

19. Kakoe HJIC cuctemsl MOXKET MOIETUPOBATh
IJTACTUHYATHIN 3JIEMEHT.

20. MOHO JIM TOHKYIO U3TH0aeMyIo IITUTY
MOJIEIUPOBaTh 000JI0UeUHBIMHU dNIeMeHTamu. Eciu na,
TO B KaKOM CITy4ae.

21. Ecnu ruinta HarpyeHa He TOJIBKO TIOTIEPEYHOM,




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yabTaThl 00yUYeHus

OneHouHble CpeacTBa

HO U MPOJOJIBHON HArpy3KOH, MOXKHO JIH
MCIIOJIb30BAaTh JJIs pacyeTa IJIaCTUHYAThIE DJIEMEHTHI.
22. [IpaBomepHa Jid MOCTAaHOBKA 33/1a4d COCAMHEHUS
IUIACTHHBI CO CTEPKHEBBIM KapKacoM, KaK TOYEYHOE
COEJIMHEHUE JIBYMEPHOM 3aauu AJIs IUIACTUHBI U
OJIHOMEPHOM JIJ1s1 CTePKHSI IIPU PELICHUH METOJIOM
KOHEYHBIX JIEMEHTOB.

23. OxapakTepu3yuTe IpoTUBOPEUUS
KOHEYHO-DJIEMEHTHOW pacyeTHON MOJIENH,
BO3HHUKAIOIINE B MECTaX CTHIKOBKM KOHCTPYKTHBHBIX
AJIEMEHTOB U3 Pa3IMYHBIX MAaTEPUATIOB (HAIIpUMeEp, 110
JTUHUH CONPSDKEHUST KUPITMYHOW CTEHBI U
Kene300eToHHoM muThl). Kak npeononers
M0JOOHYIO HECTBIKOBKY.

24. Kak nposBIIsIeTCS HEIPaBOMEPHOCTh (hOpMaTbHOM
Y3JI0BOM CTHIKOBKH OObEMHBIX KOHEUHBIX 3JIEMEHTOB C
OJIHOMEPHBIM U 3JIEMEHTaMu. B ueM BbIXOJ U3 3TOT0
MIPOTUBOPEUHSL.

25. OxapakTepu3yiTe OCHOBHbBIE CBOWCTBA
IIPOCTPAHCTBEHHBIX CUCTEM I10 CPABHEHUIO C
IJIOCKUMH.

26. laitTe o01IyI0 XapaKTEepPUCTUKY COBPEMEHHOTO
COCTOSIHUS pacyeTa IIIMTHO-CTEPKHEBBIX CUCTEM.

27. OxapakTepu3yiTe NPUHILHUIBI CTPYKTYPHOTO
00pa30BaHUs IIUTHO-CTEPKHEBBIX
IPOCTPAHCTBEHHBIX (pepM, B TOM UHCIIE U3 PA3HBIX
MaTepuasoB.

28. KakuMHu JOCTOMHCTBAMM 00Jagaer
IIPOCTPAHCTBEHHAsl IUIMTHO-CTEPXKHEBAsl CCTEMaA
MOKPBITHH TI0 CPAaBHEHHIO C TPAJAUIIMOHHBIMU
IUIOCKUMHU (hepmamu.

29. B yeM 0COOEHHOCTH MPUMEHEHUS METO1A CUJT JUIS
pacuera JMCKPETHO-KOHTUHYAIbHBIX CHCTEM
(mpuBecTH MpUMEPHI).

30. JlaiiTe KpaTKyro XapaKTEPUCTHUKY IJIMTHBIX
(byHIaMEHTOB.

31. B ueM 0cOOEHHOCTH pacueTa IIUTHBIX
(byHIaMEHTOB.

[1K-1.3

CoznaeT pacueTHble
CXEMBbI 3/IaHUH U
COOPYXEHHUI 1
BBITIOJTHSIET PACUYETHI B
pacUYeTHBIX

IIpumepHBIe NpaAKTHYECKHE 3aJAHUA:

1. ITocTpOoNTh KOHEYHO-2IIEMEHTHYIO MOZEIb
PEOPHUCTON TUIUTHI UCIIOJIB3YS MJIOCKUE KOHEUHBIE
AIIEMEHTBHI.

2. ITocTpouTh KOHEYHO-IIIEMEHTHYIO MOJIEINTb




CTpyKrypHbI [Inanupyemsblie
JJIEMEHT OneHouHble CpeacTBa
pe3yabTaThl 00yUYeHus

KOMIIETEHIIUH
IPOrpaMMHBIX PEOPUCTON TUIUTHI UCIIOJB3YSI CTEP’KHEBBIE KOHEUHBIE
KOMILJIEKCax JIEMEHTBL.

I1K-1.4 BelnonHseT pacyer u 3ananus HA penleHue 3a1a4 U3 Npo¢ecCuoOHATBLHOM
IIPOBEPKY HECYILEH 00J1aCTH, KOMILJICKCHbIE 32/IAHUS:
crnocobHocTH 3neMeHToB | 1. KommnbrioTepHoe MoenupoBaHue:
HECYIIUX KOHCTPYKUUH, |IPOCTPAHCTBEHHBIN KAPKAC MHOTO3TAKHOI'O 3/1aHUS —
KOHCTPYHPYET ¢dbyHaaMeHTHas IUITUTa — OCHOBAaHHE.
OCHOBHBIE Y3JIOBBIE 2. KomnproTepHoe MOJIETUPOBAHUE TIIOCKOM
COCAUHEHUS MHOroasTaxxHou pamsl B IIK «JIupay.
KOHCTPYKUUHU U Tembl KypCOBBIX IIPOECKTOB:
BBIIIOJIHSIET UX PacyeT 1. Cratuyeckuii pacueT peOpPUCTHIX IJIUT Pa3IMYHOM

(bOpPMBI U KECTKOCTHU, C OTBEPCTUAMHU U HA YIPYTOM
OCHOBaHUHU.

IK-1.5 MoaenupyeT pacueTHbIe
CXEMBI U JICHCTBYIOIINE
Harpysn i He ¢popmupyer
OCYLIECTBIISIET pacyeT
HaJKHOCTH
KOHCTPYKLUHU

0) [Topsinok npoBeeHUsi NPOMEKYTOUHOM aTTeCTALMH, IOKA3ATEJIM U KPUTEPHH
OlLICHUBAHMSA:

[IpomexyrouHas  arrecTaums 1O AWCHMIUIMHE  «YHCIEHHOE  MOJEIMpOBaHUE
CTPOUTENIBHBIX KOHCTPYKIMM M CHUCTEM C HMCHOJb30BaHMEM OBM)» BKIHOYAET TEOpETUUECKUE
BOIPOCHI, MTO3BOJIAIOLINE OLEHUTh YPOBEHb YCBOCHHS O0YYaIOUIMMUCS 3HAHUMN, U IPAKTUYECKHE
3aJ]aHMsl, BBISBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUH U BlIaJIeHUil, MPOBOAUTCS B opme
9K3aMeHa U B ()OpMe BBINOIHEHUS U 3aLIUThI KypCOBOTO IPOEKTA.

DK3aMeH M0 JIaHHOHM JAMCUUIUIMHE MPOBOJUTCS B YCTHOM (hOopMe MO 3K3aMEHAI[MOHHBIM
Ousietam, KaXIbli M3 KOTOPBIX BKJIOYAET 2 TEOPETHMUYECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3aJlaHue.

IToxa3aTeu U KPUTEPUHU OLIECHUBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIMYHO» (5 6ayioB) — oOyyaronuiics JeMOHCTPUPYET BHICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U TIIyOOKoe 3HaHMe
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSMM, YMEHHUSIMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amia) — oOydarouuiics 1eMOHCTPUPYET CPeHUN ypOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHHSI OCBOEHbBI, HO JIOIYCKAIOTCS
HEe3HAaYUTeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHHUS [IPH aHATUTUYECKUX OIEepalusiX, IEpeHoce

3HAaHUH 1 YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluH.



— Ha OIEHKY «YAOBJIETBOpHTEIbHO» (3 Oamma) — oOydaromuiicss IEeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0Ji¢ KOHTPOJBHBIX MEPOMPHUATUI
JOMTYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
OOyJaIOIIMICS WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJAHCHUS TMPU ONCPUPOBAHWM 3HAHUSMHU U
YMEHHSIMH TIPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUU.

— Ha OIIEHKY «HEeY/AOBJIETBOPUTEIbHO» (2 Oamra) — oOydJaroniuics IEeMOHCTPHPYET
3HaHus He Oonee 20% TeopeTHUECKOro marepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET M0Ka3aTh MHTEIJUIEKTYalIbHbIEC HABBIKHM PEIICHUS MPOCTHIX 3a]1ay.

— Ha OLICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amt) — o0yJyaromuiicss He MOXET MOKa3aTh
3HaHHUS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

KypcoBoii mpoeKT BBIMONHAETCS MO PYKOBOJICTBOM IIPENOAaBaTelis, B IpoIecce ee
HaMCcaHUs 00YyYaIONINiics pa3BUBACT HABBIKM K HAYYHOH paboTe, 3aKpeIusis U OJHOBPEMEHHO
pacimupsisi 3HAaHUA, [OJNIyYEHHbIE TMPU U3YYeHHH Kypca «YHCIeHHOE MOJeIMpOBaHUe
CTPOUTENBHBIX KOHCTPYKLUN U CUCTEM C HUCIIONb30BaHueM DBMy. [Ipu BBINONIHEHUH KypCOBOTO
MpOeKTa 00yJaronuiics JOHKEeH MoKa3aTh CBOE YMEHHE paboTaTh C HOPMAaTUBHBIM MaTEpPUAIOM U
IPYTMMH JIUTEPATYPHBIMH HCTOYHMKAMH, a TaKKe€ BO3MOXHOCTh CHCTEMAaTH3UPOBaTh U
aHATM3UPOBATh (PAKTUYECKHUI MaTepPHal K CAMOCTOSATEIIEHO TBOPYECKH €r0 OCMBICIIABATH.

B mpouecce HamucaHusi KypcoBOIO MpOEKTa OOydarolMiicss JOKEH pa3o0parbes B
TEOPETUYECKHUX BOMPOCaX N30PaHHOW TEMBI, CAMOCTOSITEIHHO POAHATH3UPOBATH MPAKTUIECCKUNA
MaTepHal, pa3o0paTs 1 000CHOBATH MPAKTHUECKHUE MTPEIOKEHUSI.

Iloka3aTein U KpUTEPUH OLIECHMBAHUA KYPCOBOil padoThI:

— Ha OIICHKY «OTJIHYHO» (5 0aymioB) — paboTa BBINOJIHEHA B COOTBETCTBHU C 33JaHUEM,
oOyJarouiicsi MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJIBKO Ha YPOBHE BOCIPOU3BEICHUS U
00BsicHEeHUST MH(OpPMAIMHM, HO U WHTEIUIEKTyaJbHble HABBIKM peIIeHHs MpodieM U 3ajad,
HAXO0X/ICHUS YHUKAIBHBIX OTBETOB K MTPOOJIeMaM, OIIEHKU M BEIHECEHUS KPUTHUECKUX CYKICHUM;

— Ha OIEHKY «Xopouo» (4 6amia) — paboTa BBITIOJHEHA B COOTBETCTBUU C 3a/IaHHUEM,
00yJaromuiicsl TOKa3bIBaeT 3HAHHWS HE TOJBKO HAa YPOBHE BOCIPOW3BENEHHUS W OOBSICHEHUS
uH(pOpMAaIlMK, HO W HMHTCUICKTYaJIbHBIC HABBIKM PEHICHHS MPOoOJIeM W 3a1ad, HaXOXKJICHUs
YHHKQJIBHBIX OTBETOB K Mpobiemam;

— Ha OIICHKY «Y/AOBJIETBOPUTEJIbHO» (3 6amna) — paboTa BHIMOJIHEHA B COOTBETCTBHUH C
3a/laHueM, OOy4alolUiCsl MOKA3bIBAeT 3HAHUS Ha YPOBHE BOCIPOU3BENEHUS U OOBSICHEHUS
nH(pOpMaIIN1, HHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a71a4;

— HA OLICHKY «Hey/10BJIeTBOPUTEILHO» (2 6amia) — 3a1aHue MpenoaBaTeis BHIIIOTHEHO
YaCTUYHO, B MPOIIECCE 3aIIUTH padOTHl 00YUYAIOMIMICS JOMyCKAeT CYIIECTBEHHBIC OUIMOKH, HE
MOJKET TI0Ka3aTh MHTEJUICKTYaIbHBIC HABBIKH PEIICHUS ITOCTABIICHHOW 3a/1a4H.

— Ha OLIEHKY «HeYy/10BJIeTBOPUTEJbHO» (1 0amn) — 3aaHue npemnoaBaTelis BbIIOIHEHO
YaCTUYHO, OOYYAIOUIMICS HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJICpKAHUE, HE MOXKET
MOKAa3aTh MHTEIUICKTyalbHbIe HABBIKU PEIICHHS TIOCTABICHHOW 3a/1a4H.



