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COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

Pazgen 1.
OCHOBEBI HAaITUCAHU S
aKaJeMHYeCKOro/ HAydHOTO TEKCTA.

Tema 1. O3HaKOMJICHHE C aKaJJeMHUYECKIM/HAYYHBIM TEKCTOM.
Tumnsl, nepBUYHBIE U BTOPUYHBIE JKAHPBI aKaJJEMUYECKUX TEKCTOB.
ITocTpoeHne Hay4HOro TekcTa. HaydHbIi CTHIIL peyu.

Tema 1.1. Axagemuueckuii /Hayunblii TekeT (AT):
CUHTAKCUYECKUM aHaau3. DJIEMEHThI COEPKATEIbHOU CTPYKTYPhI
AT. Cunrakcuueckue ctpykTypbl AT. OOmienaydnas u
cnenuanbHas gekcuka AT. CUHTakcHMueckne KOHCTPYKLUH,
crienuduKa akaIeMHIeCKOTr0/HaydHOTO TEKCTa.

Tema 1.2. LleneBas aynuropus AT, uens Beicka3piBaHusl. Cllo)KHas
aprymenTanus AT. IHOS3bIYHBIE CJIOBA U TEPMUHBI.
CuHTaKCHYECKHUI aHAIN3 aKaJeMUYeCKOT0/HayYHOTO TEKCTa.
CocraBieHune rioccapus K CTaTbe.

Paznen 2.

ITonroroBka
aKaJIeMUYeCKOW/HayYHOH
MPE3EHTAlUH Ha aHTJIMICKOM
SI3BIKE.

Tema 2. OcOOEHHOCTH TIOJITOTOBKY CIIAMIOB JIsl HAYYHOM
npe3eHTanmu. O0Ime peKoMeHIaIi. TeKCTOBBIC U CITANIbI
naHHbIX. TpeboBanms k moaroroke All
Tema 2.1. AkaseMruueckoe/HayqHOE BBICTYIJICHHE HA aHTJIMHCKOM
s3pike. Jluckyccuu. CTpyKTypa akaJieMHUIeCKOW /HaydHOM
MIPE3CHTALINH.

Paznen 3.
AkaneMudeckas/HaydHas
MPE3CHTAIMS Ha aHTJIHHCKOM
SI3BIKE.

Tema 3. CTUIMCTUYECKUE TPUEMBI aKaJEMUUYECKON MTPE3eHTAlUN
(AII) — moBTOpBI, NapajuIeIbHble KOHCTPYKLIUHU, CII0KHbBIE
rpaMMaTH4eCKHE U CHHTAKCUYECKUE KOHCTPYKIIHH.

Tema 3.1 HopMmel peueBoro sTukera. Benenue ceccun BOIpocoB-
OTBETOB B mporiecce uiu nociue All

HanmenoBanue JUCIUIIHHBI

«MGTO,Z[BI pCHICHUS HAYYHO-TCXHUYCCKHUX 3a1a4 B CTPOUTCIILCTBE»

O0béM qucnumiannel, 3E/ak 4.

3/108

COJAEPKAHUME JUCIUAITJIMHBI

Pa3neJibl Tembl
Pasznen 1. Teopernueckue Tema 1.1 Hayka, kak HENpepbIBHO pa3BUBAIOLIASCS CUCTEMA
UCCIICIOBaHMS. 3HAaHUI OOBEKTUBHBIX 3aKOHOB IPUPO/Ibl, OOIECTBA U MBIIIICHHUSL.

ens nayxu. Hayuynoe uccnenosanue. Llenu HaydHOrO
uccnenoBanysi. OCHOBBI METOOJIOTMH HAYyYHOTO UCCIIEIOBAHNUSA.
Teopernyeckue nccnenoBanus. [Ipukinagaele uccieq0BaHus.
Texaudeckas U TeXHoJorn4deckas papadorka. L{enas pazpaboTku.
Hayuno-texunueckas nadopmanus. Hayunoe HampasieHue.
Hayunas npo6aema. @opmynnpoBka npoOaeMbl U BBIIBUKECHHUE
runore3bl. Hayynas tema.

Paznen 2. IlnanupoBanue
AKCIIEPUMEHTOB U HAOIIOACHUIA

Tema 2.1 OCHOBBI METOIOTIOTHH YKCIIEPUMEHTAIBHBIX
rccienoBanuil. Llenu u 3agaum 3KCepruMEHTAbHBIX
uccienoanuii. [Inanuposanue skcnepumenta. Matpuia
iaHupoBaHus. Meros ciydaifHoro 6ananca. Matpuna
mIaHupoBaHus. Meton ciyuaiinoro 6amanca. [Toctpoenue
MHTEPHOJISILIMOHHBIX MoJieneil. OnTuMu3aius nNporeccoB




HanmenoBanue JUCIUIIIHHBI

«MGTO,Z[BI pCHICHUS HAYYHO-TCXHUYCCKHUX 3a1a4 B CTPOUTCIILCTBE»

O0béM qucnuniannel, 3E/ak 4.
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COJAEPKAHUME JUCIIMITJIMHBI

Pa3pennl

TeMmbl

(mIaHMpOBaHUE IKCTPEMAJIbHBIX 3KCIIEPUMEHTOB). PerpeccoHHBIM
aHann3. PaKkTOPHBIN AKCIEPUMEHT.

Pazpnen 3.
OKCIepUMEHTAIIbHBIC
UCCIIe0BAHMUS.

Tema 3.1 EcTecTBeHHbIE 3KCTIEpUMEHTHI. VICKyCCTBEHHbBIE
AKCTIEPUMEHTHI. BhIurcuTensHbIe SKCIIepUMEeHThI. JJabopaTopHbIi
skcnepuMeHT. Harypusiii sxkciepument. MccnenoBartenbekuit
(mMOUCKOBBIN) SKCTIEepUMEHT. [1oaTBEep K TAFOIITNIT SKCIIEPUMEHT.
KonctpyupoBanue MeToauku 1 nogoop anmnapatypsl. [loarotroska
00pas1oB u 31eMeHTOB. Pa3paboTka miaHa KOHTPOJIS TIEPEMEHHBIX.
ITpoBenenue sxkcnepumenTa. O6paboTKa U HHTEpIpETALINS
pe3ynbraToB. [IoAroTOBKa HAYYHOTO OTYETA.

Pa3nen 4.
O06paboTka 1 aHATTU3 PE3YJIbTATOB
MCCIICIOBAHHS.

Tema 4.1 ComnocraBieHue pe3yabTaTOB TEOPETUUECKUX U
AKCIIEPUMEHTAIIBHBIX HccienoBanuii. Kpurepusmun
comnocTaBieHusa. Kputepuu agekBaTHOCTH TEOPETUUECKUX
3aBHCHMOCTEH 3KCIepuMeHTalIbHBIM. MaTemaTnueckas 00paboTka
SKCIIEPUMEHTAJILHBIX JaHHBIX. AHAJIN3 PE3yJIbTaTOB
SKCIIEPUMEHTANIBbHBIX HcchenoBanuil. [loqroroska pe3ynbTaToB
MCCIIEIOBAaHMS K IMyOIMKaIMK ¥ HAYYHOU NEPUOTNYECKO Mmevaru.
Hayuno-Texandeckuii otaer. Pedepar.

HanmenoBaHue JUCHUIIMHBI

«YucneHHple U YMCICHHO-aHAIMTUISCKHE METOJEBI B
CTPOUTCIIBHBIX 3aJadax»y

O0bém qucnunannbl, 3E/ak 4.
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COJEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Paspen 1.
OCHOBBI BapHallMOHHBIX MCTOIOB
pacuera KOHCTPYKIIHI

Tema 1.1:

- Pemenue 3agau n3ruba 6anok BaprHallMOHHBIMUA METOIAMHU.
- OCHOBBI BapHAITMOHHOTO UCYHUCIICHHUS.

- Bapuanuonnsiii npuHnun Jlarpanxka.

- [IpsiMble BapualiMOHHBIE METO/IBI PEIICHUS 3a1a9 TEOPUH

YOPYTOCTH.
- Pemrenne 3a1a4 n3ruba rmjaacTUH BapHaIlMOHHBIMH METOJIAMHU.

Paznen 2.
OCHOBBI METOJ1a KOHEYHBIX
anemeHToB (MKD)

Tema 2.1:

- @yHKIMU HOPMBI M MATPUIIBI KECTKOCTH KOHEUHOI'O 3JIEMEHTA.
- Marpunua *ecTkocTi KOHCTpYyKIUU Ha ocHoBe MKD. Pacuer
HJIC koHCTpyKIIUH.

- PacueT ninacTMHKM METOJOM KOHEYHBIX 3JIEMEHTOB.

Paznen 3. BapuaunonHo-
Pa3HOCTHBIN METOJ pacyera
KOHCTPYKIIUI

- BBenenre B BapuallMOHHO-PAa3HOCTHBIA METO/1a pacyeT
KOHCTPYKIIHH.

- [Tpumep pacyeTa mIaCTUHKK BapHallMOHHO-Pa3HOCTHBIM
MCTOOM.




HanmenoBanue JUCIUIIIHHBI

«Project management»

O0béM qucnuniannel, 3E/ak 4.
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COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

Pazgen 1. OcHOBHBIE TIOHATHS

Tema 1.1 Onpenenenue nmpoekra. XapakTep CTPOUTEIbHBIX
npoeKToB. JKU3HEHHBIA UK TpoekTa. [[pUHIMIIBI yripaBieHus
npoekTaMu. OyHKIIUU YIIPABICHUS IPOESKTaMHU.

Tema 1.2 XKXusnennslil nuki npoekrta. [IpuHuune! ynpasieHus
IIPOEKTAMHU.

Paznen 2. YnpaBnenue BpeMeHeM
MPOEKTa

Tema 2.1 Onpenenenne cocrtaBa padbot. OnpeneneHue
Mocye10BaTeIbHOCTH paboT. OLeHKa MPOI0IKUTEIBHOCTH PadoT.
Pa3zpabotka pacniucanus. Kontpons pacnvicanus..

Tema 2.2 Pazpabotka pacnucanusi. KoHTposb pacnucanusi.

Paznen 3. Ynopasnenue
CTOUMOCTBIO TIPOEKTA

Tema 3.1 ITnanupoBanue pecypcoB. OlLeHKa CTOMMOCTH.
broxkerupoanue. KOHTpoIb CTOUMOCTH.
Tema 3.2 Onenka croumocTti. KoHTposb cTouMoCTH.

Paznen 4. U3mepenus u OoLeHKH
HpOI/ISBOI[I/ITCHI:HOCTI/I

Tema 4.1 Onpenenenue npou3BoauTeILHOCTH. [IpoOIeMsbI ¢
MIPOU3BOUTENBHOCTBIO B CTPOUTENHCTBE. DAKTOPHI, BIUSAIONINE HA
ycnex npoekta. THCTpyMeHTHI 17151 u3MepeHHust
MIPOM3BOIUTEIIEHOCTH. KITIOUYEBbIE MTOKa3aTeNu 3(pPpeKTUBHOCTH.
Tema 4.2 3mepenue npou3BoaUTENIbHOCTH. KitoueBbie
nokaszareau 3p()EeKTUBHOCTH.

HanmenoBanue JUCIUIIIHHEBI

«MaremaTtuueckoe MOJACIUPOBAHHUCH

O0béM qucumiannel, 3E/ak 4.
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COJAEPKAHUME JUCIAITJIMHBI

Pa3zpennl

TeMmbl

Paznen 1. [Ipenmer u 3a1auu Kypca
"MaTeMaTHuueCKoe MOJECINPOBAHNE
MPOCTPAHCTBEHHBIX CTPYKTYP

Tema 1.1 Mecto, Ha3HaYE€HHUE Y TPEUMYIIECTBA MATEMATHYECKOTO
MOJICTTUPOBAHUS B TIPOIECCE MO3HAHUS 00BEKTOB U SIBJICHUN
npupoabl. Mozenb, Kak MHCTPYMEHT HUCCieI0BaHUsl OOBEKTOB U
SIBIICHUH M KaK MHCTPYMEHT yrnpaBiieHus: uMu. [Ipearnocsuiku s
YCHENIHOTO MPUMEHEHHUSI MaTeMaTHYECKOT0 MOJEIMPOBAHHUS.
AbctpakTtHas monens P. Kanmana. Kinaccugukanust 00beKTOB 110
TUIY OBEJCHUSI. AHAJTUTHYECKHUE U aHAJIOTUYHBIE MOJICIIH.

Tema 1.2 Dtansl MaTeMaTH4eCKOro MoieiupoBanus. Ero
MPAKTUIECKHUIA ONBIT B ((OPMUPOBAHUH MAaTEMATHYECKUX MOJIEICH
U pELICHUH NMPAKTUYECKUX 3a/1a4 ¢ MOMOIIBI0 MaTeMaThKa. 3ajaya
0 TPAEKTOPHHU JIyda CBETa, OTpakarollerocs OT 3epKaja. 3agaya o
TpaeKTOpUH pePpaKIMOHHON 3a7aun OpaxucToxpoHa. Moenwu,
OCHOBAHHBIC HA TPUHIIUIIEC HANMEHBIIIETO ACHCTBHSI U IPUHIIUIIC
paBHOBECHSI.

Pa3nen 2. OcHOBHEBIE
byHaaMeHTaIbHbIE 3aKOHBI
MEXaHUKU

Tema 2.1 ITpuHIMIIBI IPUYUHHO-CJICICTBEHHOW CBS3U. Y PaBHEHUS
cocrostHus. [locTynaTsl 0 IpocTpaHCTBE U BPEMEHU. 3aKOH
COXPaHEHHS.

Tema 2.2 Haumensiuee aeiicreue. [Ipunnun Jlarpanxka. ITpunuun
lamunerona-OcTtporpaackoro.

Tema 2.3 YcToiiunBO€ U HEYCTOMUNBOE paBHOBECHE. Y paBHEHUS
Oiinepa. [Ipuanun n1' AnamoGepa.

Pasznen 3. Ilouarue
MaTeMaTHYECKOH MOJEIN

Tema 3.1 [Touarue Mmonenu o0ObeKTa
WM siBNIeHUs. MaTeMaruueckast MoJienb. TpeboBanue st
MaTEMATUYECKON MOJIEIIH.




HanmenoBanue JUCIUIIIHHBI

«Marematuueckoe MOJACIUPOBAHHUCH

O0béM qucnuniannel, 3E/ak 4.
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COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

Tema 3.2 O0mias TEXHOIOTHS PEUICHUS TPAKTUYECKUX 3a/1a4 C
HCIIOJIb30BaHUEM MaTeMaTHKU. [lociie1oBaTeIbHOCTh MOCTPOEHUS
U IIPOBEPKU MAaTEMaTUYECKUX MOJECIICH Ha ITpUMepax MPOCTEHIINX
3a/1a4 MEXaHUKH: PACTSHKEHUS U CyKaTus 6anku. M3rub 6ankw,
MOTepsi yCTOMUUBOCTH OATIKH.

Tema 3.3 I[IpoBepka MaTeMaTHYECKONM MOJIETTU-ITO OLICHKA
COCTOSIHUS 00beKTa. Mozienu yrpaBiieHHs TapaMeTpaMu 00bEKTOB
U ABJ€HUNA. MHOKECTBEHHOCTh BOITPOCOB O MPOSBICHUAX
00BEKTOB U SBJICHUI U 001HOCTE Mozeneil. [IpoBepka
aZIeKBaTHOCTHU

MAaTEMaTUYECKUX MOJEIEN. YIIPOUIEHHbBIE MOJEIH.

Paznen 4. ®opmupoBanue
MaTEMaTHUECKUX MOJIEJIEN

Tema 4.1 Uneun, ucnonp3yemble B KAYECTBE OCHOBBI
MaTeMaTHYeCKUX Mojene. OTpakeHue CBOWCTB U XapaKTEPUCTUK
00BEKTOB B MAaTEMaTHUECKON Mozenun. Mneanuzanus u
abcTpakuus. MaremMaTndeckuii 31K (POPMHUPOBAHUS
MPAKTUYECKOM 3a/1aun. XapaKTEPHbIC TOHATHS JJIsI O CAHUS
O00BEKTOB M SIBICHUH ((3HEPTHs, Macca, CHIIa, IPOCTPAHCTBO,
BpeMs U T.J.) U KAa4eCTBEHHOE U KOJWYECTBEHHOE MPEICTABICHUE B
MOJIETISIX.

Tema 4.2 KoBapuaiimoHHbI€ 3a/1a41 aHAJIM3a U CUHTE3A.
Omnpenenenre B3aMMOCBA3€H U SMIIMPUUECKUX 3aBUCUMOCTEN B
MaTeMaTHu4ecKux Mojeisix. M3mepenue kommuects u popmyi,
BBIPXKAIOMINX MPOOIeMy. YTIPOIIEHUE U YTOUYHEHHE
MaTeMaTU4ecKoi Mojenu. PasmepHoCTh 3a1a4.

AHanu3 BAUSHUS YIPOUIEHUH U YTOUHEHUH.

Paznen 5. ®opmuposanue Turmbl
MaTeMaTHYEeCKUX MOJeleH

Tema 5.1 CtpykTypHBIE U (QYHKIIMOHAIBHBIE MOJICIIH.
JIUCKpETHBIE U HEIIPEPBIBHBIC, TUHEHHBIE U HEJIMHEWHBIE MOJICIIN.
MopenupoBaHue ypaBHEHUH B YaCTHBIX TPOU3BOAHBIX. [IpoOiema
bopmbl 3epkaina npoxekTopa. JInneapuzanus. Bapuannonnsie
Mojenu. Beposarasie monenu. [pyrue tunel moaeneit. Mepapxus
MaTEMaTHYECKUX MoJieel. 3aKpbITHE MATEMAaTHUYECKOTO PEXKUMA

Paznen 6. Metonbl pemeHus
3a1a4, cOpPMYJIMPOBAHHBIX C
ITOMOIIBI0 MaTEMaTHISCKHX
MoJieJel

Tema 6.1 HMccnenoBanre MaTeMaTHYeCKOM 3a/1a4u, TOPOKICHHOM
CO3/1aHHOH MaTeMaTudeckoi Mozenbio. CylecTBOBaHUE,
MHOXECTBEHHOCTh U YHHKAJIBLHOCTh pemeHuid. Beroop
MaTeMaTUYECKUX METOJI0B PEILIEHHUs TOCTABICHHOM 3a/1a4uu.
Tounoe u 6mu3Koe pemenne. BapuanmonHele 3a1a4u.

Tema 6.2 KpaeBas 3agaua u 3agada Komm. AHanuruueckoe
peleHne. ACUMNTOTHYECKUE pa3nokeHuss. Meron Purma. Meton
BbyOnoBa-I"anepkuna - on. Jluckperuzanus 3anaqd. Meron Dinepa.
CBeneHue peleHus K peleHuo 3a1a4 JuHeHHON anreopsl. MeTon
KOHEUHBIX PA3HOCTEN U METOJI KOHEUHBIX 3JIEMEHTOB.

Tema 6.3 Cuctembl IMHEHHBIX YPABHEHUN U UX PEILICHHE.
[Tpobnema coGcTBeHHBIX 3HaueHUH. [Tonck sxcTpeMyma GyHKIMN
u pyHkronanoB. Meton HeroToHa 17151 pelieHust HETMHEWHBIX
3ajau. MccnenoBarenbckue penienus. BeIOop u KOHTpoOIb
ToyHOCTH penieHus. Kontpoas pazmepo. Bepudukarus Mmoaenei.




HanmenoBanue JUCIUIIIHHBI

«Marematuueckoe MOJACIUPOBAHHUCH

O0béM qucnuniannel, 3E/ak 4.
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COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

Paznen 7. Ucnonb3oBaHue
BBIUHUCIIUTEILHON TEXHUKHU B
MaTeMaTUYeCKOM MOJECIHPOBAHUN

Tema 7.1 IToHsiTHE BBIYMCIUTENBHOIO SKCIIEpUMEHTa. Tpuana
"MoJienb-anropuTM-nporpamMma’. YuciaeHHOE MOJETUPOBAHHUE.
[IpensapurenbHOE UCCIEAOBAHUE MATEMATUYECKUX MOJCIICH.
KauectBennsrit ananus. be3paszmepHblii aHanu3 MpoOIeMBbI.

Tema 7.2 [Tpubnuxennslie pemieHus. ToUHbIE pelIeHHS.
Anroputmuueckue perieHus. [Iporpammuoe obecrieueHue s
porpaMMUPOBaHUs U pemeHus npobnem. [Iposenenue
KOMITBIOTEPHBIX PacUeTOB U UX aHanu3. [[naHoBbIe pacueTsl.
O06paboTka pe3yabTaTOB pacueTOB. Y TOUHEHHE BHIYMCIUTEIbHBIX
MOJIEIIEN.

Paznen 8. Marematuueckoe
MOJICJIMPOBAHUE B 3a1a9ax
MEXaHUKH J1e(hOpMUPYEMOTO
TBEPJIOTO Teya

Tema 8.1 IIpencraBieHue TBEpAOIo Tejla B BUIAE KOHTUHYYMA.
Hpyrue ynponiaromme runoTe3bl U MPEaNoI0KeHus. Y Ipyroe
teno [lnactrueckoe Teno BHyTpeHHUE CUIIbl, HANIPSKEHNUS,
nedopmariu, nepemenienus. HanpsokeHHo-aehopMupoBaHHOE
COCTOSIHHE TBepAOro Tena. Ter3op aedopmariuii, TeH30p
HanpsHKEHUW U II1aBHOE HampshKeHue. 3aKoH ['yka Kak ypaBHEHHUE
COCTOSIHUSI. Y PaBHEHUS CTATUYECKOTO PABHOBECHUS U YPAaBHEHUS
pPaBHOBECHS B IBUKEHUU. Y PABHEHUSI COBMECTUMOCTHU
nedopmaruii.

Tema 8.2 BoipakeHue nusmeHnenust s3Hepruu. [loctanoska u
pelieHune 3a1a4 CTaTUKU U AUHAMUKU TBEPJOTO Tena. JIByMepHbIi
Y OJTHOMEpPHBIE 3a7]a4H TEOPUH YIIPYTOCTH.

Tema 8.3 IlocTpoeHne MaTEMaTUUECKUX MOJIENIEN U PELLIEHUE
3a/1a4 MEXaHUKH KUJKOCTEN U ra3oB. MaeanbHas Hec kuMaemas
JKUOKOCTh. Bs3kas sxkunkocts. MaeanpHbld ra3. IlocTanoBka menei.
VYpaBHeHue Dunepa A1l ABUKEHUS UACATbHOM KUJIKOCTH. 3a/1aun
ruipocTaTuku. JHPEeKTUBHOE IBUKCHHUE KUJAKOCTH U IBIDKCHUE
BSI3KOM KUAKOCTH. YpaBHeHre HaBbe-Ctokca. BoHBI B )KUIKOCTH
U rase.

Pa3znen 9. 3amauu nmoucka
OIITUMAJIBHOI'O peI_HeHI/ISI Hn Uux
MaTeMaTH4eCKoe MOCIUPOBAHNE

Tema 9.1 M aeun, yuacTByIOIIME B MOCTPOCHUHA MAaTEMATUUECKUX
MOJIEJIEN 3a7a4 ONTUMU3auuu. BapuaunoHHbIe 3a0a4H.
[TocTanoBka u pereHue npoodemMsl Opaxuctoxpona. [Ipocreime
3a/1a4y TOMCKA ONTUMAJIBLHOTO PEIICHUS U UX MAaTEMaTHYECKOTO
penieHus. 3a1aHus Ha JIyYIIUid pa3Mep KOHCEPBHON OaHKHU.
DKOHOMMYECKHE 33J]a4H B CTPOUTENLCTBE. MaTemMaTuueckoe
nporpaMmupoBanre. MoaenupoBaHue ¢ TOMONIIBIO IIEJIEBOM
(YHKIIUY ¥ HEPAaBEHCTB OTPaHUYCHHIA.

HaunmenoBaHue JUCHUIIMHDBI

«Texnosiorun BIM B mpoeKTUPOBaHUN))

O0bém qucnunannbl, 3E/ak. 4.
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COJEPKAHUE JTUCIUITJIMHBI

Pa3gennl

Tembl

Pa3nen 1. Beenenue B BIM
TCXHOJIOI'NA

Tema 1.1 OcHoBHBIC TOHATHS, SN U 3a7aun BIM TexHOIOrHit.
JKvi3HeHHBIN LMK 31aHUi U COOpY>KEeHUH, 1 posib BIM
TEXHOJIOTHI B 00OMEeHe MHPOpPMAIIUK Ha BCEX dTanax >KU3HEHHOTO
IIUKJIa

Crangaptel BIM. Opranuzanus B3auMOAeHCTBUS C
ncnoap3oBanuemM BIM texnomoruit




HanmenoBanue JUCIUIIIHHBI

«TexHonoruu BIM B IpOEKTUPOBAHUUY

O0béM qucnuniannel, 3E/ak 4.
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COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

OcnoBHble KoMnIOHeHTHI BIM 1 Haunbonee pacripoctpanéHHbIE
MIpOrpaMMHBIE KOMITIEKCHI 11 paboThl ¢ BIM.

Tema 1.2 3nakoMCTBO ¢ HanboIee PacIpPOCTPaHEHHBIMU
MpOorpaMMHBIMHU KoMITIekcamu jist padbotel ¢ BIM (Autdesk Revit,
naket Lira-CATIP)

OcHOBHBIE peKUMBI pabOThI: pexxuM 3D 0ToOpakeHHE TIJIAaHOB,
paspe3oB, (acanos, y3noB, cnenndukanuii. CoxpaHeHue u
nepeiaya JaHHBIX B IPYTHE CHCTEMBI.

Paznen 2. Co3nanne

WH()OPMAITMOHHON MOJICTTN 3/IaHus.

ApXUTEKTYpHO-CTpOUTEIBHOE 3D
MOJETMPOBAHNE

Tema 2. 1 IIporpaMMHbIe KOMITJIEKCHI ISl apXUTEKTYPHO-
ctpoutenbHoro 3D monenupoBanusi. OCHOBHBIE THITBI
reOMETPUUECKUX 00BEKTOB B 3TUX cucTemax. Cozanue u
0COOEHHOCTH TeoMeTpUIecKux 00bekToB. HacTpoiika n
U3BJICUEHHE MapaMeTpoB 00bekToB. Crou U BUBI B 3D Moaensx.
Nx naznauenue. JlobaBneHne arpuOyTHBHON HerpaduIecKOn
uHpopmanuu B 3D mozemnu.

Tema 2. 2 [TapameTpudeckue 00bEKTHI ISl CO3AaHMS TUTOBBIX
AJIEMEHTOB 37aHui U coopyxkeHu. («OxHO», «KonoHHaY,

«bankay, «llepekpoituey, «Kpsoimay», «/[Bepb», «OkHO» U T.1.).
bubnmoreku (cemeiicTBa) 00beKTOB. OCOOCHHOCTH pabOTHI C
KoHTypamu. @opMooOpa3yore IeMEHTHI.

MonenupoBanue npuieratouieit reppuropun. Cozganue Tomno-
00BEKTOB.

Jlo6aBnenue aTpuOyTUBHON HH(OpPMAIH — CBOICTBA CEMENUCTB
00BEKTOB

Pasnen 3. Jletanuzamus

HH()OPMAITMOHHON MOJICTTN 3/IaHus.

[IpopaboTKa CTPOUTENBHBIX
KOHCTPYKIIUH ¥ WHKEHEPHBIX
CUCTEM

Tewma 3.1 Mcnons3oBanue 6UOIHOTEK OOBEKTOB.

KonctpykTuBHas npopadotka moaenu BIM. Ykazanue manHbIX
U1 KOHCTPYKTUBHBIX pacueToB. DopMupoBaHre KOHCTPYKTUBHBIX
aneMeHTOB. PazpaboTka apMUpOBaHUS JKEIE300€ TOHHBIX
koHcTpykuui. MEP — cocrasistromas BIM. Pasmemenne
MHXEHEPHOT0 000PYJO0BaHMsI U MPOKIIAJKA CETEH B 3/1aHUU.
Onpenenenne nepeceyeHnii 3J1EMEHTOB U YCTPAHEHNE KOJUTM3UN
Tema 3.2 bubnuoreku (cemeiictBa) 00bexkToB MEP.

Co3nanue u HacTpoiika 00bekTOB. TpaccupoBka (pa3Bojka) ceTei.
OcnoBsl Autodesk Revit Structure. KoHCTpyKTHBHBIE 37IEMEHTHI.
Coznanue coequHeHnii. MoaenupoBaHue apMUPOBaHUS
KeJIe300€TOHHBIX KOHCTPYKIMH. [loAroToBKa NaHHBIX AJs
pacueToB METOJOM KOHEYHBIX 3JIEMEHTOB.

Pa3nen 4. Co3manue
noxkymeHTtauuu no BIM monenu

Tema 4.1 Hanecenne o603HaueHUH 1 0popMIICHHE YEPTEKEH,
crieruQpuKaui 1 Ip. TEXHUYECKUX JTOKYMEHTOB Ha ocHOBe BIM.
[Ipesenranmonnas rpaduka

Tema 4.2 3oHupoBaHue IPOCTPAHCTB BHYTpU 31aHuil. Co3naHue
paspe3os, (acanos, (parMeHTOB, y3JIOB, U UX 0003HAYCHUH.
Hanecenue pa3MepoB, TEKCTa, CO3/JaHUE BBIHOCOK, MAPKUPOBKHU.
Hacrpoiika u hopmupoBanue cenuduxaiui.

Co3naHue BUIOB U HACTPOHKa opopMIICHUS YepTeKei,
chopmupoBanHbIx 1o BIM mMonenw.

[TpumMeHeHHne TEKCTYp MaTepHalIOB K MMOBEPXHOCTSIM O0BEKTOB.
Co3nanne npe3eHTaIMOHHON rpaduKu




HanmenoBanue JUCIUIIIHHBI

«["eonHpopMalmOHHBIE CUCTEMBI U MX TIPUMEHEHHUE

O0béM qucnuniannel, 3E/ak 4.

3/108

COJAEPKAHUME JUCIIMITJIMHBI

Pa3pennl

TeMmbl

Paznen 1. ®ynnamenranbHble
HOHATHUS T€OUH()OPMATUKH

Tema 1.1 I'eorpaduueckas napopmarmonHas cuctema: 0030p,
IIPOrpaMMHOE 00eCIIeUeHUE U JaHHBbIE, IPOCTPAHCTBEHHBIE U
aTpuOyTUBHBIC JJaHHBIE, BEKTOPHBIC M PACTPOBBIC JaHHBIE, CIIOH,
CEeTU U BEO-KJIMEHTBHI.

Tema 1.2 OtkpsiTeie 1 Kommepueckue ' MIC. Tematuueckue ['IC-
HPUIIOKECHHUS.

Paznen 2. 'eonndopmariioHHbIe
CHCTEMBI U TIPOCTPAHCTBEHHBIC
JTAaHHbIE

Tema 2.1 MeToap!l KOMIUIEKCHOTO aHAIN3a T€ONPOCTPAHCTBEHHBIX
JAHHBIX TIPU PELIEHUN KOHKPETHBIX OTPACIEBbIX 3a7a4 B 00JacTh
HKOJIOTUH, TPAJOCTPOUTEIILCTBA, HEAPOTIOJIb30BAHUS U B APYTHX
chepax

Tema 2.2 I'eorpaduueckas mpuBsizKa U Kaprorpaduyeckue
npoekiuu B 'NC

Paznen 3. TemaTuueckoe
KapTorpadupoBaHKe, TOBEPXHOCTH
u nudpoBas Moaens penbeda

(LIMP)

Tema 3.1 CocraBrneHne TeMaTnueckux kapt, Buabl iudpoBbIx
Mozene penbeda, anroputmsl padbotel ¢ [IMP, co3ganue 3D-
MOJIEJIEd MECTHOCTH.

Tema 3.2 KoMIiekcHOE HCIOJIL30BAHUE JAHHBIX JUCTAHIIMOHHOIO
30H/IMPOBAHUS U T€OMH(POPMAITMOHHBIX TEXHOJIOTUI B OTPACIEBOM
yIpaBJIeHUU

Pa3nen 4. AHanuTrnuyeckue
dbynkiuu 'UC

Tema 4.1 Tunuunsle 3anpocsl. OBepIieil.
Tema 4.2 IlpoctpancTBeHHble 3anpocs! B ['TIC

Paznen 5. Odopmnenue ctums
POEKTa

Tema 5.1 Co3ganue MakeTa KapThl

HanmenoBanue JUCIUIIHHBI

«MaTeMaTuieckue MeToibl 00pabOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX»

O0bém qucnunannbl, 3E/ak 4.

2/72

COJAEPKAHUE JUCIUITJIMHBI

Pa3zpennl

TeMmbl

Paznen 1. Beibopounsie
XapaKTePUCTUKHU KaK ClydaiHbIe
Ben4IMHBI CIIOCOOBI
MIPEJICTABJICHUS PE3yJIbTATOB
IKCIICPUMEHTOB

Tema 1.1 JluckpeTHble U HENPEPHIBHBIE CIIyYaliHbIE BETNYUHBI.
Br16opouHbIe XapakTEPUCTHUKU. 3aKOHBI pacipeiesieHrue
CIIy4allHOM BEJIMYHHBI.

Tema 1.2 KoMnbproTepHOE MOACIMPOBAHUE CAYYANHON BEJIUYMHBI C
3aJJaHHBIM 3aKOHOM pPacCIIpeIeICHHs: HOPMAJIBbHOE U
JIOTOHOPMAJIBHOE, pacnpeaenenne, pacupeaenenue [lyaccona,
pacnpe/ielieHue paBHON BEPOSTHOCTH.

Pa3nen 2. Metoabl oTceBa
IIPOMAXOB U3MEPEHHU.

Tema 2.1 ITpaBmiio "3-x curm". Kpurepuii [llopene. Kpurepun
Pomanosckoro, Mpsuna, JIUKCOHa, BApUAaLIMOHHOIO pa3Maxa

Pa3nen 3. Iloustue
napamMeTpuuecKoro KpuTepusi.
MoOUIHOCTh KpUTEPHSL.
I[OBepI/ITeJIBHaSI BCPOSATHOCTD.

Tema 3.1 I[lonsiTue mapameTpuyeckoro kpurepusi. MomHocTh
kputepust. JloBepuTenbHas BEpOATHOCTD

Tema 3.2 OmmOKu epBOTro U BTOPOTO POJIa.

IIpuMeHeHne KOMIIBIOTEPHBIX TEXHOJIOTUN I OTCEBA
OLIMOOYHBIX BEJIIUYHH.

Pasnen 4. OcHOBEI OITUMU3AIIAH.
[TocTpoeHre MaTeMaTHIECKUX MO/
¢ JIeH.

Tema 4.1 [Tonatue ueneBoit GyHKINHU, OTpaHUYCHUNA 001aCTH
MPUHSATUS PELICHUM.
Tema 4.2 Meton bpannona

Paznen 5. MeTtoapl NpuHSTHS
peLeHul B YCIOBUSX

Tema 5.1 Kpurepun Banbna, Jlannaca, ['ypsuna, CaBuK,
CMEIIaHHbIE KPUTEPUU.




HanmenoBaHue JUCHUIIMHBI

«MaTeMaTiuuecKkue MeTo/ibl 00pabOTKH SKCIIEPUMEHTATIBHBIX
JTAHHBIX»

O0bém qucnunannbl, 3E/ak 4.

2/72

COJAEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

HEOIPEAEIEHHOCTH 1
MHOT'OKPUTEPUAILHOCTH.

Paznen 6.
PamxupoBanue GpakTopos.
O6paboTka pe3yabTaTOB OMpoca.

Tema 6.1 Metonb! pamkupoBanus. Pacuer koaddumnmenta
KOHKOpJAIUU

Paznen 7. MeTonbl K1acCTEpHOTO
aHaJIn3a.

Tema 7.1 Crioco6s1 hopmupoBanus kimactepoB. Pacuer
XapaKTePUCTHK KJIACTEPOB - IIEHTPOB, TUCIICPCHH.

HanmenoBanue JUCIUIIIHHEBI

«HazmexxHoCTh M 6€301aCHOCTh COOPYKESHUI»

O0béM qucnumiannel, 3E/ak 4.

4/144

COJAEPKAHUE JUCIIMITJIMHBI

Pa3zgennl

TeMmbl

Pazgen 1.
KauecTBeHHBIE U KOJTUYECTBEHHBIE
XapaKTePUCTUKU HAJICKHOCTH.

Tema 1.1 OcHOBHBIE TEPMUHBI U ONPEEIICHUS

ba3oBble cBeieHUS U3 TEOPUU BEPOSITHOCTH M MAaTEMATUYECKOMN
CTaTUCTUKH

KonndecTBeHHbIE TOKA3aTENN HAIEKHOCTH

Onpenenenue nokasarenae HaASKHOCTH

Pasznen 2.
ITokazaTenu JOJITrOBEUHOCTH.

Tema 2.1 Cpennuii pecypc. ['amMmma-npoLieHTHBIH pecypc.
Hasznauennsiii pecypc.

YcranoBneHHbl# pecype. CpeHHi CPOK CITyKOBI.
["amma-iporieHTHBIN CPOK Ciry>kObl. Ha3zHaueHHBIH CPOK CITY>KOBI.
Y cTaHOBIIGHHBIN CPOK CITYKOBI.

Paznen 3. Tema 3.1 IToaroToBKa K MpOBEIECHUIO 0OCICTOBAHMS;
OO0cienoBanue 30aHUI U MpeBapuTeNibHOE (BU3yaIbHOE) 00CIIEeIOBAHNE;

COOPYKCHHI. JeTanbHOE (MHCTPYMEHTAIBHOE) 00CIeJ0BaHHE.

Paznen 4. Tema 4.1 BusyanbHblii; yIbTpa3ByKOBOM; paAOMETPUUYECKUI;

MeToansl TUAarHOCTUKU
coopyxeHuil. [IpuHunmsI
MIPOBECHUS IKCIICPTU3HI
COCTOSIHHSI COOPYKEHUS

HEUTPOHHBIN; JIIEKTPOONITHYECKUM.

Pa3nen 5. Metonagbl
HEepa3pyIIaoIIero KOHTPOJIS U
IUATrHOCTHKH.

Tema 5.1 MarHuTHbIN, STEKTPUUECKUMN, BUXPETOKOBBIH,
TEIUIOBOM, paIMOBOJIHOBOW, ONITUYECKUIA, PaJUaLlMOHHBINH,
AKyCTHYECKHI, TPOHUKAIOIIMMH BEIIECTBAMU.

Paznen 6.
CelicMHYECKUIT MOHUTOPUHT
3IaHUM.

Tema 6.1 ABromaTHuecKuii CEHCMUYECKHI MOHUTOPUHT

HanmenoBanue JUCIUIIIHHEBI

«BIM TeXHOI0rMU B OPraHU3alUu U YIIPaBICHUU
CTPOUTEIIECTBOM

O0béM qucumiannel, 3E/ak 4.

4/144

COJAEPKAHUE JUCIIMITJIMHBI

Pa3pennl

TeMmbl

Paszgen 1. OcHOBHBIE TTOHATHS

Tema 1.1 Konuenuust BIM. MeTobl peanu3aiuy IpoeKToB U
BHenpenue BIM. Yposau npopabotku (LOD). [Tpumenenus BIM
B OpraHM3alliH ¥ YIPABICHUU CTPOUTEIHCTBOM.




HanmenoBaHue JUCHUIIMHBI

«BIM TeXHOI0rMU B OPraHU3alUu U YIIPaBICHUU
CTPOUTEIIECTBOM

O0bém qucnunannbl, 3E/ak 4.

4/144

COJAEPKAHUE JUCIUITJIMHBI

Pa3gennl Tembl
Pasznen 2. O6mako-BIM mis Tema 2.1 CUCTEMBI M CUCTEMHBIN TOAXO/T B YIIPaBJICHUHU
KOOpIII/IHaI_[I/II/I CTpOI/ITeHBHBIM Hpe,[IHpI/IHTI/IeM. CI/IHepFGTI/IKa CUCTCMBI.

POCKTHUPOBAHUS/CTPOUTEIHCTBA U
0OHapYXEHHsI CTOJIKHOBEHHIA

O PeKTUBHOCTH CHHEPTreTUUECKOT0 YIPABICHHS CTPOUTEIHHBIM
MPEANPUSITHEM.

Paznen 3. [lnanupoBanue
cTpoutenbcTBa u 4D
MOJCIIUPOBAHUE

Tema 3.1 IInaHupoBaHUE CTPOUTETHCTBA. DIEMEHTHI
MOZACIIMPOBAHUSA MECCTOIIOJIOKCHUA I MJIaHUPOBAHUA 3a1a4.
MoaenupoBanue 4D.

Paznen 4. Pacuer o6bema paboT u
cMera pacxonoB SD

Tema 4.1 Bunbl cmet. KonnenryanbHas cMeTa. moapoOHbIi
CMETHBIN pacuet. Pacder Ha ocHOBe Moaeiei SD.

HanmenoBanue JUCIUIIIHHEBI

«CtpoutenbHble KOHCTPYKIUHU (5KeTIe300€TOHHBIE)

O0béM qucnuniannel, 3E/ak 4.

5/180

COJAEPKAHUME JUCIIMITJIMHBI

Pa3zpennl TeMmbl
Paznen 1. Tema 1.1 Knaccudukanust 0JHOTaKHBIX MPOMBIIIICHHBIX 3JaHUN
10 KOHCTPYKTUBHBIM IIPU3HAKaM.
Paznen 2. Buapl 0JTHOATaKHBIX TPOMBIIIJICHHBIX 3aHUN.
Pasnen 3. [Tonepeunble paMbl 31aHHUS.
Paznen 4. OnpeniesieHre Harpy3oK.
Paznen 5. Pacuer nonepeyHoil pambl KapKaca 31aHusl.
Paznen 6. KoJioHHBI Kapkaca.
Paszpgein 7. Pacuer 1 KOHCTPYHPOBAaHHUE KOJIOHHBI.
Paznen 8. KOHCTpYKTHUBHBIE CXEMBI IOKPBITHH.
Pasnen 9. Kene300eToHHBIE OATKH TOKPBITHA.
Paznen 10. XKenezoberonnble hepMbl MOKPHITHIA.
Paznen 11. Apknu.
Pazgen 12. [ToakpaHoBbIE OAJKH.
Paznen 13. KOHCTpYKIIMH MHOTO3TaKHBIX TPOMBIIICHHBIX 3aHUM.
Paznen 14. MHOTO03TaXHBIE COOPHBIE PAMBI.
Pasnen 15. MHOro3Ta’KHbIe MOHOJIUTHBIE U COOPHO-MOHOJIUTHBIE PaMBbl.
Paznen 16. ITpakTHYECKNIl pacyeT MHOTO3TAXKHBIX PaM.

HanmenoBaHue JUCHUIIMHBI

«MeTozbl KCIIEpUMEHTANIBHBIX UCCIIEI0BAaHUM CTPOUTEIBHBIX
KOHCTPYKLIHAW»

O0béM qucnumiannel, 3E/ak 4.

5/180

COJAEPKAHUME JUCIIMITJIMHBI

Pa3gennl

Tembl

Paspen 1.
KaquTBeHHLIe 1 KOJIMYCCTBCHHBIC
XapaKTEPUCTUKH HATIEKHOCTH.

Tema 1.1 Tepmunsl u onpenenenusd. Buael otka3oB. MHxkeHepHas
KJaccu(UKanus OTKa30B.

Pasznen 2.
ITokazaTenu JOITrOBEUHOCTH.

Tema 2.1 Onpenenenue noaroseyHocty. IloHsaTre npeaenbHOro
coctosinus. Pecypc. 'amma-niporieHTHBIN pecypc. KoMiuiekcHbie
nokazarenu. KiimMmatuueckasi HaJIeX)KHOCTb COOPYKEHHH.

Pa3nen 3. OcBuaeTeI-CTBOBAHUE
3IaHUI U COOPYKEHUM.

Tema 3.1 Knaccudukanust ocBH1€TeTLCTBOBAHUS U €TO TAITbI.
[IpoBepka KauecTBa MaTepUaIoB B KOHCTPYKITUSIX.




HanmenoBaHue JUCHUIIMHBI

«MeTo1pl SKCIEPUMEHTAIBHBIX UCCIEAOBAHUIN CTPOUTEIBHBIX
KOHCTPYKIHI»

O0bém qucnunannbl, 3E/ak 4.

5/180

COJAEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Paznen 4.

MeToapl TUarHOCTUKHU
coopyxenuil. [IpuHunIbI
MPOBEACHUS IKCIIEPTUSBI
COCTOSIHUSI COOPY>KEHHUS.

Tema 4.1 Topsnok npoBeaeHus: padbOT MO MPOBEICHUIO
obcnenoBanus. [lapameTpsl 31aHM, KOHCTPYKLUH, N€PEKTOB U
MOBPEXICHHI, KOHTPOJIUPYEMBIX IPH U3BICKATEIBHBIX paboTax.
AHanu3 cocTOsTHUSI OETOHHBIX U KEJIe300€TOHHBIX KOHCTPYKITUH.
Meroanka o6ciieToBaHus JEPEBSIHHBIX YacTel 3/IaHUMN.

Paznen 5.
Meto1b1 HEpa3pyIAOIIETO
KOHTPOJIS U JTUATHOCTUKH.

Tema 5.1 Buasl, Mmetobl 1 001aCTH IPUMEHEHUS
HEPA3PYIIAIOIIEr0 KOHTPOJIS B CTPOUTEIIBCTBE.

Pazpnen 6.
CelicMHUYECKUT MOHUTOPUHT
3aHUM.

Tema 6.1 KonuenTyanbHble OCHOBBI CEHCMUYECKOTO MOHUTOPUHTA

3TaHUM.

HanmenoBanue JUCHUIIIHHEBI

«JIuHelHas TeOpHsi TOHKHX 000JI0YEK)

O0béM qucumiannel, 3E/ak 4.

5/180

COJAEPKAHUE JTUCIIMITJIMHBI

Pa3zpennl

TeMmbl

Paznen 1.
OCHOBHBIE TIOJIO’KEHHS U TTOHSATHS
TEOPHH 000JIOUEK.

Tema 1.1Kpatkue cBenenust u3 qudpepeHnnaibHoil reoMeTpun
MMOBEPXHOCTEM.
Tema 1.2 MoMeHTHast TeOpHsI pacyeTa TOHKUX 000JI0UeK.

Paznen 2. [IpubnuxeHHbIe TEOPUU
pacudera 000JI04eK

Tema 2.1 beamomenTHas Teopus pacueTa 000I0UYEK.
JluneliHas TeOpUs MOJIOTUX 000JI0UEK

Paznen 3.
MomeHTHas TuHEeHHas TeopUst
000J104eK

Tema 3.1 MomeHTHast TEOpUSL KPYTOBBIX [TUIUHIPUYECKUX
o0omouek
Tema 3.2 MomeHTHBIE 000JIOYKH BpaIeHUs

Pa3znen 4. Ananutnueckuii pacuer
KPYTJIBIX 000JI0YEK

Tema 4.1 Kpyruble u KOJIbIeBbIE 000T0UKH

Paznen 5.
VYceToHunBOCTE 000I09EK

Tema 5.1 YcTOMYMBOCTD IOJIOTUX 000JI0YEK
Y CTONYMBOCTh KPYTOBBIX UJIUHIPHIECKHUX 000JIOUECK.

HaunmenoBanue JUCIUIIMHDBI

«IIpoexkTHpOBaHNE MHKEHEPHBIX COOPYKEHHIN»

O0bém qucnunannbl, 3E/ak 4.

4/144

COJAEPKAHUME JUCIIMITJIMHBI

Pa3pennl

TeMmbl

Paznen 1.

MeTo/b1 pacueTa CTpOUTEIBHBIX
KOHCTpYKIUi. OCHOBBI pacueTa
IIPOCTPAHCTBEHHBIX KOHCTPYKIUI

Tema 1.1 Metozs! pacueta CTpOUTEIbHBIX KOHCTPYKIIMIL: 110
JIOMYCKAaeMbIM HAIPSDKEHUSM; 110 Pa3pyLIAIOIUM YCUITHIM;
npenenbHbIM cocTossHUAM. Kinaccudukanus npocTpaHCTBEHHBIX
KOHCTPYKIIUM ¥ HHKEHEPHBIX COOPY>KEHUH.

Tema 1.2 YpaBHeHUs MOBEPXHOCTEH 000I0UEK BpaLICHUS U
nepeHoca. Xapakrepuctuku obonouek. [Tapamerpsr Monxka.
I'ayccoBa kpuBu3Ha.

Tema 1.3HanpspkeHHO-A€DOPMUPOBAHHOE COCTOSIHHE 000JI0UEK
(MomeHTHOE U O6e3MoMeHTHoe). udepeHnnanbable ypaBHEHHS
0E3MMEHTHOT'O HAMPSHKEHHO-AS()OPMUPOBAHHOTO COCTOSTHHS
(BHIO).




HanmenoBanue JUCIUIIIHHBI

«IIpoeKkTpOBaHUE HHIKEHEPHBIX COOPYKCHUI»

O0béM qucnuniannel, 3E/ak 4.

4/144

COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

Paznen 2.

OCHOBBI pacuera u
KOHCTPYHPOBaHUS 000JI0UEK,
CTPYKTYp, THEBMATUYECKHUX
KOHCTPYKLUHI

Tema 2.1 PacueTr 1 KOHCTPYyHPOBaHHUE MOJIOTOH 000IOUKH
TOJIOXKUTEBLHOU ["aycCOBOM KPUBU3HBI (DILTUTITHYECKOTO
napaboiouaa).

Tema 2.2 PacueT u KOHCTpyHpOBaHHE 000JIOUYKH OTPUIIATEIHLHOMN
["ayccoBoii KpHBU3HBI (TUIIEPOOIMYECKOTO TapaboIonia).

Tema 2.3 PacueT u KOHCTpYHpPOBaHUE MUITUHIPHIECKIX 000JI0UEK
U CKJIaJ0K

Tema 2.4 Pacuet U KOHCTPYMPOBAHUE KYTIOJIOB.

Tema 2.5 Pacder u KOHCTpYHMpOBaHUE CTPYKTYP.

Tema 2.6 Pacuet 1 KOHCTPYMPOBAHUE BUCAYMX MTOKPBITHIA

Tewma 2.7 PacdeT u KOHCTpyHpOBaHUE THEBMATUYECKUX
KOHCTPYKIIMH.

Pazpnen 3.

Pacder u koHCTpynpOoBaHHEe
JUCTOBBIX METAJUTMUYECKUX
KOHCTPYKIIUH

Tema 3.1 Pacder u KOHCTPYHMpPOBAaHUE JINCTOBBIX METAJUIMUECKUX
KOHCTPYKITUH (pe3epByapoB, ra3roiibIepoB, TPyOOIPOBOIOB,
CHJIOCOB, OYHKEPOB).

Pasnen 4. Pacuer u
KOHCTPYHPOBAaHUE TPATNPEH,
JIBIMOBBIX TpyO, OallieH, BhIIIEK

Tema 4.1 Pacder 1 KOHCTpYHPOBAaHUE TPATUPEH, THIMOBBIX TPYO,
OalleH, BEIIIEK

Paznen 5.

Mexanuka pa3pyumeHus 1Jist
MPOTHO3UPOBAHUS JJOJITOBEYHOCTH
MHXEHEPHBIX COOPYKEHUN

Tema 5.1 Mexanuka paspymenus. [lapameTpbl MeXaHUKH
paspyuenus. JInHelHas U HEJTMHEHAs MEXaHUKA pa3pyIICHHUS.
Monenu tpemuH. Kputepuu paspyiieHus.

Tema 5.2 PacdeT UHKEHEPHBIX COOPYKEHUI METOIAMU MEXaHUKHU
paspyuienus. [lepcrnekTuBbI pa3BUTHSI MEXAHUKHU PA3PYILICHUS.

HanmenoBanue JUCIUIIIHHEBI
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Pa3pennl TeMmbl
Paspen 1. Tema 1.1 OcHOBHBIE MOHATHUS, ONIPEICTCHUS U JOMYIIECHUS
Brenenue B Kypc
Paznen 2. Tema 2.1 IToHsiTHE TOHKOCTEHHOTO CTEpkH:. [I[puMenenune

Pac4€r TOHKOCTEHHBIX CTEpKHEN

TOHKOCTEHHBIX CTEep)KHEH B cTpouTenbcTBe. CBOOOIHOE KpYUEeHUE
TOHKOCTEHHBIX CTEPXKHEI OTKPBITOTO M 3aKPBITOTO MPOQHIICH.
[TonsaTHe neHTpa u3ruda.

Paznen 3.
Teopus obomouek

Tema 3.1 Onpenenenne 000I0YKH, CPETUHHON TTOBEPXHOCTH,
HOPMAaJIbHBIX CEYEHHM, LIECHTPA KPUBU3HBI, pauyca KPUBU3HBIL,
KpuBHU3HEL. ["ayccoBa kpuBu3Ha. Knaccudukaius 0601049ek 1mo
rayccoBoy kpusu3He. JInHuu kpuBu3HbL. VX CBOMCTBA.
Koaddurmentsr nepBoii 1 BTOpoii KBaApaTHIHON (OPMBI.
Coortnomenust Konammum-I'aycca. Ilepemenienus u nedpopmanuu
oOonouek. HampsokeHus u BHyTpeHHUE YCHIIHS B 000J0YKaXx.
Turel HanPSHKEHHOTO COCTOsIHUS 000JI0ueK. BriBO/ ypaBHEHU I
paBHOBecHs 17151 6e3MOMeHTHOM Teopun o6osouek (bTO).
YcnoBust peanu3anii 6€3MOMEHTHOTO HANIPSKEHHOT'O COCTOSHUSI.
Yactueie caydan bTO. CBs3b ¢ ypaBHEHUSIMUA TEOPUU YIIPYTOCTH.
OcecuMMeTpUYHOE 3arpyKeHre 000JI0UeK BpaICHHS.
Oco0OeHHOCTH pacyeTa Ha OCHOBHBIE BUBI HArpy3o0kK. Pacyer
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Pa3pennl

TeMmbl

cdepuueckoro kynona. Jlepopmanum u nepeMerieHus npu
OCECHMMETPUYHOM 3arpyKeHHH 000J104YeK BpamieHus. KpaeBoi
s¢dexT. Beruncnenue ycunuit ot kpaeBoro ¢ ¢exra Ha mpumepe
CONPSKEHMsSI CTEHKU U JHUIIA BEPTUKAIBHOTO [IMIMHAPUIECKOTO
pesepByapa. JluneitHas Teopust MoIOrux 000JI04eK. Y CTOMYHUBOCTD
IJIACTHUH. Y CTOMYMBOCTH 000JIOUEK.

Paznen 4.
Pacuér u koHCTpynpoBaHHe
TOHKOCTEHHBIX KOHCTPYKLIHMA

Tema 4.1 IIpuMeHeHHE TOHKOCTEHHBIX KOHCTPYKLIUI B
cTpouTenbcTBe. OCHOBHBIEC TUIBI KOHCTPYKIUM. [IpoekTnpoBanme
TOHKOCTEHHOM IIPOCTPAHCTBEHHON KOHCTPYKLUU Ha IIpUMEPE
KeIe300€TOHHOTO c(hepruyecKoro Kyrmosia.

HanmenoBanue JUCIUIIIHHEBI
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Pa3zgennl

TeMmbl

Paznen 1.
Knaccudukamnmst moBepxHocTeit u
OCHOBBI (JOPMOOOpa30OBaHUS

Tema 1.1 I'moGanpHas KnaccUpUKAIHS TOBEPXHOCTEH.
Knaccugukanus nuHeHuaThIX, HUKINYECKUX U KHHEMaTHYECKUX
nosepxHocTei. [loBepxHOocTH BTOpOro nopsiika. OnTumusanus
reoOMeTpUYECKOr (hOPMBI IOBEPXHOCTEH 1O HATIEPET 3aJaHHBIM
KPUTEPUSIM.

Paznen 2.
TopcoBbie 000I0UKH

Tewma 2.1 I'eoMeTpust TMHEHYIATHIX TOBEPXHOCTEHN C peOpoM
Bo3Bpata. CymecrByromue Metosl onpenenenns H/C no
JMHEWHON TEOpUHU pacdeTa TOPCOBBIX 00osouek. ObmacTu
NPUMEHEHHS TOHKOCTEHHBIX TOPCOBBIX KOHCTPYKIIMNA U
COOPYXEHHI

Paznen 3.
[TapaGosiony BpamieHus

Tema 3.1 CiocoOs1 00pa3oBaHUs 1 33/1aHUSI TIOBEPXHOCTH.
OnTuMu3aIus TeOMETPUIECKUX Pa3MEPOB CPEIUHHON
MOBEPXHOCTH 000JI0YEeK. AHATUTHYECKUE H YHCIICHHBIC METOIbI
onpeaenenust HIC o6omouek. kcrepuMeHTaTbHBIE METOIbI
uccnenoanus HIC. [Ipobnemsr ycroitunBocTr. TemmnepatypHbie
Bo3zelcTBUS. [IprMepsl BO3BEICHHBIX U IPOCKTHPYEMBIX
00os04eK B (popme nmapabosion10B BpaIeHUsl.

Pasnen 4.
DU THYECKUN TTapaboI0u I

Tema 4.1 CriocoObl 00pa3oBaHMs U 3aJaHNsI TOBEPXHOCTH.
Ontumuzanys reOMeTpUIECKUX Pa3MEPOB CPEAMHHOM
MOBEPXHOCTU 000JI0YeK. AHAIUTHYECKUE U YHCIICHHBIE METObI
onpeneneHuss HIC o6omodek. DkcriepuMeHTaIbHBIE METOIbI
uccnenoBanust HJC. [Ipo6iemsr ycroitunoctH. [Tpumepst
BO3BECHHBIX U TPOCKTHUPYEMBIX 000JI04EK B (hopme
AIUTUNTUYECKUX Tapa0oJIOuI0B.

Paznen 5.
l'unepOonuueckuit mapadomon

Tema 5.1CniocoOs1 00pa3oBaHus U 3a1aHUSI TUTIEPOOTUIECKOTO
napabonouna. Coopyxxenust B popme runepOoIudecKoro
napabonounia. AHaJIUTHYECKHE, YUCIICHHBIE H SKCIICPUMEHTAIbHBIC
METO/bI M3y4YeHHUS HANPSHKEHHO- Ae(OPMUPOBAHHOTO COCTOSIHUS U
CBOOOIHBIX KoJIeOaHui 000104YeK B opMe rUnepOoTMIeCcKuX
apaboI0uI0B.

Paznen 6.
DHIICona BpalieHus

Tema 6.1 TpexocHbI€ ITUIICOUIBI. DIITUTICOU Il BPALLICHUS.
[Tpumeps! coopyxenuit B popme uunconoB. [Ipumensemsie
MaTepHuabl sl BO3BEICHUS 000JI04EK B (HOPME IIITUTICOHMIOB
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Pa3pennl

TeMmbl

BpalICHU. TeOpeTI/ILICCKI/IC 1 OKCIICPUMCHTAJIbHBIC UCCJICIOBAHUS
HaNPsHKEHHO-IE(POPMHUPOBAHHOTO COCTOSIHUS HIUTATICOUTATBEHBIX
obonouek. O0 YCTOWYUBOCTH SJUIATICOUIATHHBIX 000T0UEK.
Topochepuyeckrne 060T09KH.

Paznen 7.

O6onouku B hopme
OJTHOTIOJIOCTHOTO THIIepOoIonaa
BpALLCHUS

Tema 7.1 Crioco0sl 3a1anus 1 popMooOpazoBaHHE TOBEPXHOCTH.
[Tpumeps! coopyskeHHii B pOpMe OHOTIOIOCTHBIX TUIIEPOOIONI0B
BpAILCHHUS: OT€YECTBEHHBIN OIBIT CTPOUTENILCTBA, 3apyOeKHOE
CTPOUTENHCTBO. KOHCTPYKTHBHBIE pelIeHus OallleHHBIX IPaJupEH.
DKcIepUMEeHTabHbIE HCCIIEIOBAHUS TUIIEPOOTMUECKUX 000I0UeK
BpamieHus. TeopeTndeckne uCciieI0BaHus TUIEPOOTMIECKUX
obomnouek BparieHusi. COOCTBEHHBIEC U BBIHYKICHHBIE KOJICOAHUSI.
Jluteparypa o pacyeTy Ha CEHCMHYECKHUE BO3ICUCTBUS.

Paznen 8. Tema 8.1 Bunpl u dopmbl 3a1anust KoHOUT0B. CyITIECTBYIOIITHE

Konownnpl CTaTUYECKHE U JUHAMUYECKHUE METObI pacieTa KOHOUIATbHBIX
obonouek. [Ipumepb HCTIOTB30BaHUS KOHOUAATEHOM
MTOBEPXHOCTH.

Pasnen 9. Tema 9.1 Knaccudukanus coctaBHbIX o0osodek. O6nactu

[IpocTpancTBeHHBIE COCTABHBIE
KOHCTPYKLUU

MPUMEHEHHS COCTABHBIX COOPHBIX KeJIe300€TOHHBIX 000JI0YEK.
Crioco0blI pacuiieHeHHs 000JI0UEK BpalleHHs Ha COOpHBIE
sneMeHThl. [Tomuronanpable 060104kH. CKIIaauaThIe OKPHITHSL.

Paznen 10.
3OHTI/I‘-IHI>Ie HOBerHOCTI/I nu
MOBEPXHOCTH 30HTUYHOTO THIIA

Tema 10.1 3onTHuHbINA KynoJ1. [ITOBEpXHOCTH 30HTUYHOIO THIIA.
CTpyKTypHbIE IPOCTPAHCTBEHHBIE KOHCTPYKLIUU U3
TOXKJIECTBEHHBIX 3JIEMEHTOB. 30HTUYHbIE O0OJIOUKH C APEBHUX
BPCMCH 10 HACTOAIICTO BPCMCHHU.

HanmenoBanue JUCIUIIIHHEBI
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Pa3gennl

Tembl

Paznen 1. Knaccudukarus
OCHOBaHUU U (PyHIaMEHTOB:

Tema 1.1 ®@aktopsl, onpenestomue BHIOOp TUTIA OCHOBAHUHN 1
¢byHaamMeHToB. BiusiHEe T€0IOTHYeCKUX U THAPOIOTHIECKUX
YCJIOBHH. 3aBUCUMOCTh THUITA OCHOBAaHUN U (DYHAAMEHTOB OT
Ha3HA4YCHMs pa3MepOB, TUIIA KOHCTPYKLUH 31aHUM U COOPYKEHUM.
VYyeT BeNMUMHBI, HAIIPaBJICHUS, XapaKTepa Harpy3Ky Ha
¢dbyngamenT. Ponb ycnoBuii mpon3BoCcTBa padoT.

Pazpnen 2.

PexkoncTpykuusa GyHnaMeHToOB U
YCUJIEHHE OCHOBAHUI
CTPOUTENBCTBO B CTECHEHHBIX
YCIOBUSX:

Tema 2.1 [TpuunHbI, BEI3BIBAIONINE HEOOXOAUMOCTD
PEKOHCTPYKIMH (DYHITAMEHTOB M YCHJICHHE OCHOBaHUH

Paznen 3.

OOcnemoBaHre OCHOBAHHUH U
GbyHIaMEHTOB, COCTOSTHUS
CTPOUTEIIBHBIX KOHCTPYKLIHA. !

Tema 3.1 AHanu3 pe3ynbTaToB, MOJYYEHHBIX B XOJI€ BU3YaJIbHOIO
HCCIIEIOBAHUS KOHCTPYKLHM 3JaHUSI, HAXOISIIMXCS HaL
MOBEPXHOCTHIO 3€MJIN; U3YUEHHE MTPOEKTHO-TEXHUYECKON
AOKYMCHTAIIMU HA NPCAMCT IMOJTYyYCHUA CBGI[GHHfI O THUIIC
(GbyHIaMEHTOB, MTYOMHE UX 3aJI0KEHHSI, pa3Mepax B INIOCKOCTH U
110 BBICOTC, MOCTOAHHBIX U BPECMCHHLIX HAIpy30K, Ha KOTOPBIC
pacCUUTAHBI 3TH KOHCTPYKIIUH 3[TaHUI U COOPYKEHHUI;
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aHaJIN3 MPEAOCTABIICHHBIX 3aKa3YMKOM UHKEHEPHO-
re0JIOTHYECKUX PE3yIbTaTOB U3bICKAHMI, BBIIIOJTHEHHBIX
HEMOCPEICTBEHHO EPEl CTPOUTEIBCTBOM 3[IaHUI U COOPYKEHUI
(WM B mocHeHUE TOBI AKCTUTyaTaI|H );

MCCJIEIOBAHKE PE3YJIbTATOB MHKEHEPHBIX MEPOIPUSATUH,
MIPOBOAMBIINX B HEMOCPEICTBEHHOM OIM30CTH OT CTPOUTENIHLHOM
TJIOIAJIKHY;

Paznen 4.

Pacuer ocHOBaHuil 1 (HyHIAMEHTOB,
MIPU PEKOHCTPYKIMU 3AaHUN U
COOPYKEHHI.

Tema 4.1 CtpoutenpHOE NMPEANPHUITHE KaK 000COOTICHHBIN
XO3SHUCTBYIOUTNH CYOBEKT, JEHCTBYIOINI B PRIHOYHON
skoHOMUKE. OcOOeHHOCTH (HOPMHUPOBAHUS U (PYHKITMOHUPOBAHHS
Pa3IMYHBIX CTPOUTENBHBIX MpeanpusaTHii. OCHOBHBIC TIPUHIIUTIBI
PBIHOYHOM YKOHOMUKHU, IPUMEHSIEMbIE B CTPOUTEIHHON OTPACIIH.

Paznen 5.
Metobl yCHIIEHUH OCHOBAHUH U
(byHIaMEHTOB:

Tema 5.1 Ykpernnenue kiaaku GyHIaMEHTOB; YIIHPEHHUE
MoI0MIBBI (YHIAMEHTA; YCTPONUCTBO MPOMEKYTOUHBIX OIOD;

HaunmenoBanue JUCHUIIMHDBI
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Pa3gennl

Tembl

Paznen 1. TeopeTnueckue OCHOBBI
METOda KOHCYHBIX 3JICMCHTOB

Tema 1.1 MaremaTnueckasi MOJEIb COOPYKEHHUS. DTaIbI
MaTeMaTHYECKOIro MoJieupoBanus. Vcnons3zoBanue
(GyHIaMEHTaJIbHBIX 3aKOHOB IIPUPOBI.

[IpuHUMIT MMHUMYMa B MEXaHUKE. BapualuOHHBIN IPUHLIAIL U
BapHAallMOHHAs MOJEIIb.

Onucanue HaPsHKEHHO-1E(OPMHUPOBAHHOTO COCTOSIHUSI YIIPYTOT'O
Tesa. MaTpuyHOE NMpeICTaBICHUE KOMIIOHEHT MEPEMEIICHUH,
nedopmanuii, HanpspkeHUd. OCHOBHBIE YpaBHEHHUSI MexaHuKu
nepopMUpyeMOro TBEpAOro Teja U rpaHUYHbIE YCIOBUS. THUIIBI
KpaeBbIX 3a]1a4.

Pasnen 2. MatemaTudeckue
MOJIETN COOPYKEHUI

Tema 2.1 I3MeHeHne NOTeHIIMaIbHON PHEPIUH TBEPAOIO TeJA IIPU
ero 1ehopMHPOBAHUH. Y CJIOBUSI MUHUMYMa U3MEHEHUS SHEPTUH
KOHCTPYKIIUU TIpH €€ nepopMUpOBaHUH.

[Toaxon Kk HaXOXKIEHUIO MUHUMYMa (QYHKIIUU. Y CJIOBHE
sKcTpemMyMa GyHKIIMOHATA. Y CJIOBUS MUHUMYMa SHEPTUU
nehopMUpoBaHKs TBEPAOTO Tea. Y CIIOBUS MUHIMYMa B
BAapUALIMOHHOM UCUHCIICHUH.

[Ipocreiimas 3a1a4ya BapruamOHHOTO0 UCYUCIIEHU. BapranmoHHbIi
MOAXOJ K BBISIBJICHUIO YCJIOBUH MUHUMYMa U3MEHEHUS] SHEPTUU

Pa3nen 3. YucneHHsblil pacuér
KOHCTPYKIIUIA

Tema 3.1 Meton Putna. /uckperHblii BapuanT metona Putia.
Nnes Mmerona KOHEUHBIX 3JIEMEHTOB. JluckpeTusamus 3a1auu.
Koneuno-anementHas pacuérHas cxema. [lonstue ¢pyHKmii
dhopmbl. MaTematndeckasi popMyTHpOBKa.

Ilepexon kK TMCKPETHOMY aHAJIOTy. Y CIIOBUE MUHUMYMa
JTUCKpeTHOTo (yHKIMOHaIa. MeTol KOHEUHBIX IEMEHTOB Kak
paszButue mMerona Purna.
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KoneuHno-anemenTHas pacuéTHas cxema KOHCTpyKuuu. CeTka
KOHEYHBIX 3JIEMEHTOB. Y 3JIbl PAaCYETHON CXEMBI

Crenenu cBoOobl. KoHeuHbIe 251eMeHTHI. THITBI KOHEUHBIX
aneMeHToB. KoHeuHble 21eMeHTHI ISl TOCTPOCHUS TPEXMEPHBIX
pacy€THbIX cxeM. KoHeuHble 3IeMEeHTBI JUIsl TOCTPOCHUS
JIBYMEPHBIX PacUETHBIX cxeM. KoHeuHblii aieMeHT asis
MIOCTPOEHHUSI OJJTHOMEPHBIX PACUETHBIX CXEM.

Paznen 4. Anroput™msl MeTo1a
KOHCYHBIX 3JICMCHTOB B pvaeTax
CTPOUTEILHBIX KOHCTPYKIIUH

Tema 4.1 ®opmynupoBKa 3agaun. AMPOKCUMALIUS
MaTemaTnueckoit popmynuposku B MKD. Ilepexon ot
KOHTUHYaJIBHOW (POPMYITHPOBKH 3a/1a4H K JUCKPETHOM.
BocnonHenue y310BbIX NEPEMEIIEHNI 10 KOHEYHOMY 3JIEMEHTY.
Oynkiusa Gopmel. ['mobanbpHas cucTeMa KOOpIUHAT PacUETHON
cxeMbl. JlokanpHas cucTemMa KOOpJAUHAT KOHEUHOTO 3JIEMEHTA.
[lepemenienus y310B U1 BHyTPEHHHUX TOYEK JJIEMEHTOB B
JIOKAJIbHBIX U TTI00ABHBIX CUCTEMAaX KOOP/HHAT.

Crioco0bl 3aKperuieHus pacu€THON CXeMbl KOHCTPYKITUHU. 3a/1aHNe
BHEIIIHEH Harpy3Ku. Y3JI0BbIE CHIIBI. DHEPrus Ae(popMupoBaHUs
MHOX€ECTBa (aHCaMOJIsS1) KOHEUHBIX 3JIEMEHTOB B JIOKATHHBIX
cucTeMax KOOpAWHAT. DHeprust 1e(OPMHUPOBAHUS pacUETHON
CXEMBbI, KaK 3Heprus aeopMupoBaHus aHCaMOIIsI KOHEUHBIX
3JIEMEHTOB B 00111eii r100aIbHOM cucTeMe KoopanHaT. Perienue
3aJlayM U3 YCIOBUNH MUHUMYMa SHEPruu 1eopMUpoBaHUs
pacuéTHoil cxembl. POpMHpOBaHUE TI00ATBHON MATPHIIBI
KECTKOCTU PACUETHON CXEMbI KOHCTPYKIIUU. Y UET TPAaHUYHBIX
ycioBUi. Pemenne cuctemsl TMHENHBIX ypaBHEHUN. Beranciienue
MEePEMEIICHUN U HANPSHKEHUH.
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Pa3neJibl Tembl
Pazpen 1. Tema 1.1 Obune xapakTEpUCTUKU HHKXEHEPHBIX CUCTEM 3aHUS.
BBenenue DneKkTpocHa0XeHHE, OTOTUICHHE, BOJIOCHAOKEHHE,
BOJIOOTBE/ICHUE, BEHTHIIALUS ¥ KOHAULIHMOHUPOBAHUE BO3IyXa
3J1aHMsI KaK COCTAaBHAs YacTh 3/1aHUS M XKHU3HEOOECTIeUeHUs JIIOCH.
Pa3nen 2. Tema 2.1 O6opynoBanue i dneKTpocHadxenus. Pacuer

DneKTpocHAOKEHHE 3aHMs

aJIeKTpocHa0X)eHnH 31aHus. TpaccupoBKa AIIEKTPOIPOBOIOB B
3JIaHHH.

Paznen 3.
TerutocHAOXKeHME 30aHUS

Tema 3.1 IIpoexkTrpoBaHuE CUCTEM OTOIUICHUS 3AaHUM.
TermnonpoBoab! U UX pa3MelleHue. TpacCUpPOBKa U MOHTaX
TEIJIOBBIX CETEH B 31aHMU. Y IeJIbHAs TEIJIOBask XapaKTepUCTHUKA
3[1aHMsI HA OTOIJICHHE C YUYETOM CTPOUTEILHOrO 00bema
OTaIIMBAEMOM YacTH 3/1aHUS, YCPEIHEHHON pacyeTHOM
BHYTPEHHEHN TeMIepaTyphl OTAIIMBAEMbIX IOMEIIEHUN U
MOTPAaBOYHOT0 KO3 GUIIMEHTa Ha U3MEHEHHUE YeIbHON TeTTIOBOM
XapaKTEPUCTUKU B 3aBUCUMOCTH OT MECTHBIX KJIUMATHYECKUX
ycinoBuil. BeIOOp onTUManbHON OTOMMUTENLHON CUCTEMBI B 3JJaHUHU
U IIapaMeTphbl TEIJIOHOCUTEIIEH.
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Tema 3.2 Pacder cuctemsbl OTOIUIEHUSI 31aHNs. MOHTax yCTpOICTB
cucteM oTorieHus. PacueT TpyOonpoBOI0B CUCTEMBI OTOTIICHUS
JUTS HanboJiee MPOTSHKEHHOTO W HATPYKEHHOTO IUPKYIISIITHOHHOTO
KOJIbI[a CUCTEMBI, IO KOTOPBIM IIPH pacroiaraéMoM Iepernae
JABJICHUN B CUCTEME 00ECIIeYnBACTCS MPOMYCK 3a/IaHHBIX
pacxoJIoB TEIIOHOCUTENS. Pacyer oqHOTpYyOHOM U IBYXTPYOHOM
CUCTEMBbI OTOIUICHHS. [ HapaBiIuecKuil peKUM U TEIIOBast
YCTOMYMBOCTH CUCTEM BOJSIHOTO OTOIUJIEHUs. Pasmepsl oTBepCTHit
JUTSL IPOKJIATIKA OTOMUTENBHBIX TPYOOIIPOBOIOB B 3/1aHUHU.
Marepuansl 1 000pyI0BaHKE SISl MOHTa)Ka YCTPOHUCTB CUCTEM
oToruieHus. MoHTaxHast paboTa 1Mo yCTPOHUCTBY CHCTEM
OTOILICHHUS

Pasnen 4.
BonocHaOxenue 30aHUs

Tema 4.1 Knaccuduxanus cucrem BogocHabx)eHus. Marepuaisl 1
o0opyI0BaHNE CUCTEMBI BOJOCHAa0X)eHUs1. CXeMBbI ceTei
BOJIOCHA0O)KeHUS 31aHus. TpaccupoBKa BOJOTIPOBOIHBIX CETEH B
31aHuU. PexxuM paboThl cucTeM BOAOCHA0KEHNS U UX OTAEIbHBIX
coopykeHuii. MeTouka pacueTa BOJOCHA0KCHHUS 3aHHUS.
MatemaTtnueckas MOZEIb PacyeTa BOAOIPOBOIOB 31aHHUA.
['mapaBInyecKuii pacyeT BOJOIPOBOIHBIX CETEH B 31aHUMU.

Paznen 5.
BonooTBenenue 3qanusa

Tema 5.1 CucteMbl BOJOOTBEJAEHUS U UX XaPAKTEPUCTUKHU.
YCTpOHCTBO ¥ IPUHIIUT PA0OTHI CHCTEM BOJIOOTBEICHUS 3/IaHUSI.
OCHOBBI MPOEKTHUPOBAHUS CHCTEM BOJIOOTBEACHUS 3/1aHus. Pacuer
MIPOIMYCKHOM CITIOCOOHOCTH CETEeH BOJOOTBEACHHUS 3/IaHUS.

Pasnen 6.
Bentnnsanus 3naHus

Tema 6.1 ITpoekTupoBaHrEe CUCTEM BEHTUJISLIUN 3/1aHUS.
Bozayxonpuemnbie 1 BO31yXOBBIOPOCHBIE YCTPOMCTBA TSI
BBITSDKHOM ¥ IPUTOYHOM BEHTWIIALIMU. [[pUTOYHBIE U BBITSKHBIE
kamepbl. Onpenenenre TpedyeMoro BO31yXo00OMeHa B 3/IaHHUH.
OO01re noIoKeHUs: KOHCTPYUPOBAHUS CHCTEMbI BEHTHIISIIIUH.
BriTskHAg v npuTOoYHas BeHTWISIUA. Pa3zMepsl oTBepCTHil AJ1st
MPOKJIAJKU BEHTUJISILIMOHHBIX KaHAJIOB B 3JaHUU. Martepuasl u
00opymoBaHUE /It MOHTaXa YCTPONCTB CHCTEM BEHTUJISIIUH.
MonTaxHas paboTa 1o YCTPOHWCTBY CUCTEM BEHTUJISAIINH.

Tema 6.2 PacueT cuctembl BEeHTWIISIUY 31aHus. Onpeenenne
TpeOyeMoH TIJIOIAIN TMOTIEPEUYHBIX CEYEHUH YIaCTKOB
MarucTpajibHOU BeTBU. OnpeieieHne NoTephb 1aBJICHUS B
BEHTUJISILIMOHHOM ceTu. OnpeneneHrue pacueTHOro
TpaBUTAIMOHHOTO AaBieHus. Onpenenenrue KodphuimeHTa
COINIPOTHBJICHUS HA TPEHHE.

Paznen 7.
KonaumnmonupoBanue Bo3ayxa

Tema 7.1 KoHnummoHupoBaHue BO3yXa 3JaHUi. Y CTpOCTBa IS
KOHJIULIMOHUPOBaHUs. TpaccUpoBKa U MOHTaX ceTen
KOHJAUIIMOHUPOBAHUS. PazMepbl OTBEPCTUH [IJIs1 MPOKJIAJIKU
KaHaJIOB JUIsl KOHAUIIMOHUPOBAHUS BO3AyXa B 3/laHUU. MaTepuabl
1 000pyI0BaHUE ISl MOHTa)Ka YCTPONCTB CUCTEM
KOHIUIIMOHUPOBAHUS BO3yxa. MOHTa)KHas paboTa 1o
YCTPOMCTBY CUCTEM KOHJIMIIMOHUPOBAHMS BO3/IYXa.




HanmenoBanue JUCIUIIIHHBI

«IIpoekTrpoBaHue IEPEBSIHHBIX M KOMIIO3UTHBIX KOHCTPYKIIUI»

O0béM qucnuniannel, 3E/ak 4.
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COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

Pazgen 1.
Pacder nonepedHoit pambl
CEIIbCKOXO03SIMCTBEHHOI'O 3aHUA

Tema 1.1 Onpenenenue Harpy30K ¥ BO3AEHCTBUH, 1EHCTBYIOIINX
Ha MOIEPEYHYI0 paMy CEeJIbCKOXO035HCTBEHHOTO 3/IaHUs

Tema 1.2 O6uwmii pacueT nmonepeyHo paMbl Ha OCHOBE
npoctpaHcTBeHHOM KD Monenu. AHanu3 pe3yiabTaToB pacuera
Tema 1.3 [Ton6op ceuenuit u mpoBepka MPOYHOCTH OCHOBHBIX
JEPEBSHHBIX JIEMEHTOB, COCTABIIAIOIIUX paMy (CTOMKH, pUreiny,
CBSI3M)

Tema 1.4 TToxGop cedeHuit u MpoBEpKa MPOYHOCTH OCHOBHBIX
HECYIIUX 3JIEMEHTOB CTAJIbHOTO KapKaca MHOI'OATaKHOTO 3aHUs

Pazpnen 2.

Pacuer kneenoit
METaJUIOAEPEBIHHON CTPOIUIIBHON
dbepMbl 1 0aIKU Ha TJIACTHHYATHIX
HareJsx

Tema 2.1 O6muit KO pacuer kiieeHON MeTaioiepeBsIHHOMN
CTPONUIIbHOM (hepMbl. AHAIIU3 Pe3yIbTATOB pacueTa

Tema 2.2 [Ton6op ceueHuit u mpoBepKa MPOYHOCTH IIEMEHTOB
KJICCHOW METaJUIOJIEPEBIHHON CTPONUIILHON (hepMBbI

Tewma 2.3 WccnenoBanue HanpsHKeHHO-Ae()OPMHPOBAHHOTO
coctostaus (HJIC) onmopHoro y371a KiieeHoH MeTauIoAepEeBsIHHOM
CTPONIMIIBHOM (pepMBbl HA OCHOBAHUH TUIOCKOH (JIByMEpHOM) U
npocTpaHcTBeHHOM (00bemMHON) KD Moneneit

Tema 2.4 KoHCTpyHpoBaHUE U YEPTEK KICCHON
METaJUIOJIEPEBIHHON CTPONUIILHON (hepMBI

Tema 2.5. Ilpuniun paboThl, pacyeT ¥ KOHCTPYUPOBAHUE
JIEPEeBSHHOM OAJIKM Ha TUIACTUHYATHIX Haressx (Oanka
JlepeBsaruna)

HaunmenoBanue JUCHUIIMHDBI

«IIpoexkTupoBaHUE BHICOTHBIX 3/TaHUI»

O0bém qucnunannbl, 3E/ak 4.
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COJEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Paspen 1.
Beenenue B kypc

Tema 1.1 O6mume cBeACHUSI O MUPOBOM OTIBITE TPOCKTUPOBAHUS U
BO3BECHUS CIOKHBIX YHUKAIBHBIX COOPYXKEHUN, O BO3MOXKHOCTAX
MPUMEHEHUS] COBPEMEHHBIX MAaTEPUAJIOB U BO3MOKHOCTSIX
MIPUMEHEHUS] HOBEUILIEH BBIUUCIUTENBHON TEXHUKHU U
MaTEeMaTU4YeCKOro 00eCIeYeHus

Paznen 2. Knaccuduxanms
BBICOTHOT'O CTPOUTEIHCTBA

Tema 2.1 Knaccudukanus BBICOTHBIX 37JaHUH 110 BBICOTE,
(GYHKIMOHATIbHOMY Ha3HaUY€HUI0, KOHCTPYKTUBHOMY PELICHHUIO,
MaTepuansy KOHCTPYKLHN, TEXHOJIOTMH BO3BEICHUSI.

Paznen 3.
OO6BEMHO-TIITAHUPOBOYHBIE
pelIeHUS 3TaHuI

Tema 3.1 BriussHure BBICOTHI 3/1aHUS HA BEIOOP (hOPMBI 1 0OBEMHO-
TUIAHUPOBOYHOTO petieHus. DPPEKTUBHBIC a9POAUHAMUYECKUE
(dbopmbl. [IpuemMbl MOBBITIIEHUST YCTOWYHUBOCTH 3/1aHUM.

Pa3nen 4. KoncTpykTHBHBIE
CUCTEMEI 3TaHUMI

Tema 4.1 OcHOBHBIE 1 KOMOMHHPOBAHHBIE KOHCTPYKTHUBHBIC
CUCTEMBI BBICOTHBIX 3AaHMil. CTeHOBAas, KApKACHO-paMHasl,
CTBOJIbHAsSA, 000104K0Bast. OCHOBBI IPOCKTUPOBAHUS U
KOHCTpYyHUpOBaHUsi. Harpy3ku u BO3A€HCTBUS HAa KapKachl
MHOT'0O3TaKHBIX 3JaHUN

Paznen 5. [IporuBonoxapHas
6C3OHaCHOCTB BBICOTHBIX 3I[aHPII>'I

Tema 5.1 IIpotuBomnoxapHasi 6€30MaCHOCTh BHICOTHBIX 37aHUI.
OOBEeMHO-TIITAHUPOBOYHBIE U KOHCTPYKTUBHBIE PEIICHUS.




HanmenoBanue JUCIUIIIHHBI

«IIpoekTrpoBaHKE BBICOTHBIX 31aHUI»

O0béM qucnuniannel, 3E/ak 4.

3/108

COJAEPKAHUME JUCIIMITJIMHBI

Pa3pennl

TeMmbl

ObecrieueHre MPOTUBOIBIMHOM 3aIIUTHI, TUQTHL,
anekTpoobopynoBanue. [yt sBaKkyanuu.

HanmenoBanue JUCIUIIHHEBI

«IIporpamMmHbIe KOMIUIEKCHI pacueTa 000JI0UeK»

O0béM qucumiannel, 3E/ak 4.
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COJAEPKAHUME JTUCIIMITJIMHBI

Pa3pennl

TeMmbl

Pazgen 1.
DJIEeMEHTHI BapHAIIMOHHOTO
WCUYUCIICHUS

Tema 1.1 Knaccel pynkiuit. @ynkunonan. OCHOBHas JieMMa
BapHallMOHHOT0 UCYUCIIeHUs. Bapnanus aprymenTa u
¢dbynkunonana. [IpusHaku skcTpeMyMa GyHKIHOHATA. Y CIIOBHS
Ditnepa skctpemyMa OyHkMOHANA. Penenue 3amaq Ha 3KCTpEMYM
¢dyHKIHOHATA.

Paznen 2. Bapuanunonnsie
HNPHUHIUATIE TCOPUU YIIPYTOCTH

Tema 2.1 ®yHKUIMOHAT TOTHOM dHEepruu Aehopmanmii TY.
ITpunnun Jlarpanxka. MeTos! peleHus 3aaad TEOPUH YIPYTOCTH,
OCHOBaHHbIE€ Ha npuHIUIE Jlarpanxka. @ yHKIIMOHAIIbI
MOTEHIIUATBHON YHEPTUH ehOpMaliii TOHKHUX TUTACTUH U
000JI0YEK.

Paspgen 3.

ITousaTue o MeTOIE KOHEYHOT'O
AJIEeMEHTa pelIeHus 3a/1a4
CTPOMUTEIBLHON MEXaHUKU. MeToT
KOHEYHOI'O DJIEMEHTA IIIOCKOH
3aJ1auyu TEOPUHU YIPYTOCTH.

Tema 3.1 [ToHsiTHE O METO/IE KOHEYHOTO 3JIEMEHTA PEIICHUS 3a]1a4
CTPOUTENBHON MexaHuKu. OyHKIMK (HOPMBI KOHEUHOT'O 3JIEMEHTA.
CaoiictBa ¢pynkuuii popmbl. DyHKIMN (HOPMBI IPOCTOTO
TPeyroybHOro eMenTa. yHKuu GopMbl MPSIMOYTOIBHOTO
anemenTa. OyHKK GopMbl KOMIUIEKC 3JIeMeHTOB. Matpuia
KECTKOCTH KOHEYHOTI'O 3JIeMeHTa. MaTpHIa )KeCTKOCTH
koHCcTpyKiuid MKD. PaboTa BHENTHHUX CHIL

Pasnen 4.

MeToq KOHEYHOTO dJIEMEHTA B
3aJadax u3rnbda 0aJoK U TOHKHUX
IIJIACTHH.

Tema 4.1 @ynkuus popmbl H3rubda KOHEYHOTO HIIEMEHTA OATIKH.
[TonuuoMbl DpmuTa. Matpuiia ;keCTKOCTA KOHEYHOTO 3JIEMEHTA
6anku. @yHKIUU GOPMBI MPSAMOYTOJIIEHOTO KOHEUHOTO HJIEMEHTa
TOHKOM IJIACTMHKU. MaTpHu1ia )KeCTKOCTH U3rn0aeMoro KOHEYHOro
3JIeMeHTa. MaTpuiia )KeCTKOCTH IJIACTUHKY (KOHCTPYKLIMH).
PaboTa BHENIHUX CHIL.

Paznen 5.
OCOOEHHOCTH METO/1a KOHEUHBIX
AJIEMEHTOB pacyeT 000I0YeK

Tema 5.1 Obuue nosoxeHust pacyeTa 000JI0YEK METOIOM
KOHEYHBIX 2JICMEHTOB. MaTpuIia )KeCTKOCTH IJIOCKOTO0 KOHEYHOT'O
siieMenTa 000y10ukd. . Pacuer mosornx 000104ek METOIOM
KOHEYHBIX DJIEMEHTOB

Pasnen 6.
BapuanmoHHO-pa3HOCTHBIN METO
pacyeTa TOHKOCTEHHBIX
KOHCTPYKIIUI

Tema 6.1 Cucrema reoMeTpu4ecKux U (PU3NIECKUX YpaBHEHHH
JUHEWHON TEOpUU TOHKUX 00o0ouek. OyHKITMOHAT
MOTEHIMATLHON 3Hepruu aedopmannii. Matpudnsie GpopMel
ypaBHeHUN. MaTpuiisl KoO3(pPUIIMEHTOB KBAAPATUIHBIX (OpM U HX
MIPOM3BOIHBIX CPEIMHHON TTOBEPXHOCTH 00OIOUKH ISt
TaHTeHIMAJIBHBIX U U3TUOHBIX Aedopmanumii. PasHocTHBIE
MPOU3BOIHBIE. MaTpPHUIbl PAa3HOCTHBIX MPOU3BOIHBIX. MaTpHia
y3J10BOM )kecTkocTh BPM.

Paznen 7.

O0630p HccieI0OBaHUMN 110 pacueTy
TOHKOCTEHHBIX KOHCTPYKLIUH
YUCJIEHHBIMH METOJaMU

Tema 7.1 Bo3MOXXHOCTH 1 HEAOCTATKU YUCIIEHHBIX METOIOB
pacdeTa 000JI0UCK.




HanmenoBaHue JUCHUIIMHBI

«OCcoOEHHOCTH MPOCKTUPOBAHUS 3aHHI, BO3BOJUMBIX C
HUCIIOIB30BAHNEM aJIUTUBHBIX TEXHOJIOTHII»

O0bém qucnunannbl, 3E/ak 4.
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COJAEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Paspen 1.

Beenenue B kypc 3¢ pexTrBHBIE
CTPOUTEbHBIE KOMIIO3UTHI 1151 3D
aJTMTUBHBIX TEXHOIOT U

Tema 1.1 Beaenue B kypc. [Ipeamer v 3aqaum AMCUUTUIMHBL.
I'eoHnka Kak OCHOBA CO3JaHUS CTPOUTEIbHBIE KOMIIO3UTOB It 3D
aqIUTUBHEIX TEXHOJOTUN. TEeXHOJOrNHU ITOCIOHHOTIO

cuHTe3a B npupojae. Homenkiarypa KOMIO3UTOB, KOTOPHIE MOTYT
OBITH HaIreyaTaHbl MPH TOMOIIH CTPOUTENbHOTO 3D mpuHTEpA.
Tema 1.2 DBomonnoHHbIE TPeoOpa3oBaHus B cpejie OOUTaHUs
YyeJoBeKa M epexo/1 Ha co3fganue 3D TeXHOIOTHil CTPOUTENBHOTO
koMmIuiekca. [IpoekTupoBanue U Co3/1laHue KOMITIO3UTOB

JUISL I TUTUBHBIX TEXHOJOTHI — MEPEXOT K
TPAHCAUCHUIIMHAPHBIM UCCIICOBAHUSIM.

Paznen 2.

MeTomo0/I0THUECKHE OCHOBEI
pa3pabOTKH U CHHTE3a
CTPOUTENIBHBIX KOMITO3UTOB st 3D
AIIUTUBHBIX TEXHOJIOTHH.

Tema 2.1 MupoBo#i ONIBIT CO3JaHUSI CTPOUTEIBHBIX KOMITO3UTOB
JUTSI TEXHOJIOTUHM MTOCJIIOMHOTO CUHTE3a C LIETbI0 CTPOUTENbCTBA
3IaHUK pa3IUYHOTO HazHaueHuss. OCOOCHHOCTH CTPOUTEIIHCTBA
3IaHUU U COOPYKEHUH C HCToNIb30BaHUEM 3D TeXHOIOTuil.
O6ocHoBaHME TpeOOBAHUH

B 3aBHCHMOCTH OT UMEIOIIUXCS Pa3pabOTOK U TEXHOJIOTUI
Oyayuiero, K CTpOUTEIbHBIM KOMITO3UTaM JIJIsl TEXHOJIOTUM
MOCIIOHOTO cMHTe3a HaydHble OIX0/IbI K BBIOOPY CHIPHEBBIX
KOMITOHEHTOB JJI1 KOMIIO3UTOB HCIOJIb3yeMbIX B 3D TexHomorus,
B TOM YHCJI€ JUIsl 3€JICHOTO CTpOUTENbCTBA. Mcnonb3oBanue
SHEPTeTHKHU T€0JIOrMYECKUX U KOCMOXUMUYECKUX MPOIIECCOB,
MIOPO/I C BEICOKOM CBOOOIHOM BHYTPEHHEH 3HEPrueii B3aMeH
TPaAULIUOHHBIX.

Tema 2.2 PazpabGoTka anroputma npOeKTHPOBAHUS HOBBIX
KOMITO3UTOB B 3aBUCUMOCTH OT

ycioBuil 3kcruryaranuu. Co3gaHue MHOTOKOMIIOHEHTHBIX,
MHOTOCJIOIHBIX, MHOTOYPOBHEBBIX

KOMITO3UITMOHHBIX MAaTEPUAJIOB C 3aJaHHBIM HAOOPOM CBOMCTB, UX
CTPYKTYPHOU M (yHKITMOHATBHOM Oopranmu3aiuei. PazpaboTka
KOMITO3UIIMOHHBIX BKYIIMX JUIst 3D aqAMTUBHBIX TEXHOJIOTHI B
CTPOMTENLCTBE. YTpaBieHHe CTPYKTYpooOpa30BaHHUEM Ha BCEX
YPOBHSIX.

Tema 2.3 VMcnionp30BaHKUe MPUHITUMIIOB 3aKOHA CPOJICTBA CTPYKTYP
1151 pa3paboOTKH COCTaBOB

HOBBIX BBICOKOA((EKTUBHBIX KOMITO3UTOB, /Ui 3D alANTHUBHBIX
TEXHOJIOTHUH, IyTeM mnoadopa

HCXOIHBIX KOMIIOHEHTOB. Peojiornueckue cBOMCTBA CMECE g
TEXHOJIOTUH MOCIOMHOTO CHHTE3a B CTpouTenbcTBa. Criennpuka
TBepAeHUA. TeopeTHueckre MoAX0 bl K CO3JaHUI0 ONTUMAJIbHBIX
CTPYKTYpP KOMIO3UTOB J1s1 3D alTUTUBHBIX TEXHOJIOTUH B
ctpoutenbcTBe. OcobeHHOCTH POPMUPOBAHUE KOHTAKTHOW 30HBI
Mexny crosimu. [ToBeimenne 3 (heKTUBHOCTH CTPOUTEIHHBIX
KOMITO3UTOB JIJIs1 TOCJIOMHOTO CUHTE3a C YYETOM ITOJIOKEHUIN
3aKOHA CPOJCTBA CTPYKTYP.

Tewma 2.4 Mcnionb30BaHKE MOJOXKEHNUN TEXHOTEHHOTO
METacoMaTo3a B CTPOUTEIIbHOM MaTE€pUAIOBEACHUH MPU CO3[aHUU
CTPOUTEIBHBIX KOMITO3UTOB ISl 3D agAMTUBHBIX TEXHOJIOTHM.
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COJAEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

DBOJIIOLHS CTPOUTENBHBIX KOMITO3UTOB, JJIs1 TEXHOJIOTUH
IIOCJIOWHOI'0 CHHTE3a, IPU IKCILTyaTalluu 3JaHUN U COOPYKECHUM.
Tema 2.5 HTENEKTyalIbHBIE CUCTEMBI B pa3BUTHU 3D
aJIMTUBHBIX TEXHOJIOTHM B cTpouTenscTBe. Cucrema
B3aUMOJIEVCTBUS CTPOUTEIIBHBIX KOMITO3UTOB ISl TEXHOJIOTHI
IMOCJIOMHOIO

CHHTE3a C OKPYXAIOIIEH Cpeaoii, MO3BOJISAIONIAs MaTepUaIaM
pearupoBarh Ha BHEIIHKUE BO3ACHCTBUSA. CUCTEMbI BHYTPEHHETO
yxona. Cozmanue 01aronpusaTHBIX YCIIOBUN HAa PaHHUX CTaIHSIX
CTPYKTYpOOOpa30BaHUS U TBEPICHUS CUCTEMBI.

Tema 2.6 3D agaguTUBHBIE TEXHOJIOTHUU B ADXUTEKTYPE.
OcoOeHHOCTH TPOEKTUPOBAHUS

CTPOUTETBHBIX KOMIIO3UTOB JIJISl PA3IUYHBIX apXUTEKTYPHBIX (hOopM
JUTsl TEXHOJIOTUH MOCIOMHOTO cuHTEe3a. CBOMCTBA CHIPhEBBIX
cMecel TSl CO3TaHMs apXUTEKTYPHBIX (HOPM IMyTeM
HMCIOJb30BAHMS TEXHOJIOTHM ITOCIOMHOI0 CHHTE3a. TEXHOJIOTHI.
Tema 2 7CtpouTtesibHbIE KOMIIO3UTHI HOBOT'O MOKOJICHUS IS
APXUTEKTYPHOU I'€OHUKHU.

Texctrnb-6eToH. [lepcrieKTUBBI pa3BUTHS CTPOUTEIIBHBIX
KOMITO3UTOB JUIsl apXUTEKTYPhI OYAYIIEero

HanmenoBanue JUCIUIIIHHEBI

«/lMHaMKKa COOPYKEHUID

O0bém qucnuniannbl, 3E/ak 4.
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COJEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Paspen 1.
Y CTONYUBOCTb CTEPKHEBBIX
cUCTEM

Tema 1.1 ITpomonbHBIN U3THO MPSAMOTO CTEPIKHS

Tema 1.2 DHepreTudueckuii METO ONIPENEIECHNUS KPUTUIECKUX CUIT
Tema 1.3 Pacder miockux pam Ha yCTOMYMBOCTh METOJIOM
MEepEMEILICHU N

Tema 1.4 Pacuer miockux pam Ha YCTOMYMBOCTh METOJIOM CHII

Paznen 2.
I[I/IHaMI/IKa CTCp)KHCBI:IX CUCTEM

Tema 2.1 OcHOBHBIE IPUHIIMIIBI U METO/IBI PACUETa KOHCTPYKIUIA
Ha JTMHAMUYECKUE BO3ACHCTBUS

Tema 2.2 Pacuetr KOHCTPYKIIUM HA yaap

Tema 2.3 CBoOoaHbBIE KOJIEOaHUS CTEPIKHEH

Tema 2.4 BoinyX/1eHHBIC KOJICOAHUS CTEPIKHEH

Tema 2.5 Pacder cTep:KHEBOI CUCTEMBI Ha JUHAMHYECKYIO

HarpysKy

HaunmenoBanue JUCHUIIMHDBI

((CTpOHTeJIBHI)Ie MaTCpHraJIbl HOBOI'O IIOKOJICHUSA

O0béM qucnumiannel, 3E/ak 4.
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COJAEPKAHUME JTUCIMITJIMHBI

Pa3pennl

TeMmbl

Paznen 1.
Komno3utHbie MaTepuaibl.

Tewma 1.1 IlonsTe 0 KOMIIO3UTHBIX MaTepuanax. OOmIe cBeICHUS
u TepmuHosiorus. Kinaccudukarus KOMIIO3UTHBIX MaTepUaJIOB:
MaTepuagoBeIdecKas, o Coco0y apMUPOBAHHUS, BUILY




HanmenoBanue JUCIUIIIHHBI

«CTpOI/ITeHBHBIe MaTCpHraJIbl HOBOI'O ITOKOJICHUS

O0béM qucnuniannel, 3E/ak 4.
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COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

apMHUpPOBaHMsI, CTPYKTYPHBIM Npu3HaKkam. /lucnepcHo-
YIPOYHSIOIINE U BOJTOKHUCTBIE KOMIIO3UTHI.
Tema 1.2 B3auMoCBsI3b CTPOEHMSI U CBOMCTB.

Paznen 2.
[TonumepHsble MaTepuasl.

Tema 2.1 O6mme ceenenus. Knaccudpuxanmusi.

Tema 2.2 CtpoeHune noaumMepHbIX MatepuanoB. OCHOBHBIE
CBOICTBA (B TOM YHCIIE ¥ IKOJIOTHYECKast 0€30MaCHOCTH ).

Tema 2.3 Crioco0Obl MOTy4eHHUs ¥ MTPOU3BOICTBA MOJIUMEPHBIX
MaTepuasoB.

Tema 3.4 KOHCTPYKIIMOHHBIE MJIACTMACCHI (CTEKJIOMJIACTUKH,
TKaHU U TUICHKH, TOJIMBUHUIXJIOPUIHBIE TUIUTKH, OPTaHUYECKOE
crekio). O0mue cBeneHus, CBOMCTBa, 00JaCTh TPUMEHEHHS.
[TonmumepOeToHsI (MOMMMEPOETOHBI, MIIACTOCTOHBI, GUOPOOETOH,
OETOH C MOJIMMEPHBIMH MOKPHITUAMH). ChIpbe, 0COOCHHOCTH,
CBOICTBa, 007aCTh IPUMEHEHHUS.

Tema 3.5 Temnon3osLMOHHBIE IOJUMEPHBIE MaTEpUAIIbI
(coTomiacTsl, IEHOMOJUCTUPOII, TIeHOTIONIMypeTaH). O0mme
CBEJICHUsI, CBOMCTBA, MPEHMYILIECTBA IIEHOMOJIUCTUPOIIA, 001aCTh
npuMeHeHus. CoBpeMeHHbIE BU/IbI IIEHOMOJINCTUPOIIA (IEHOILIAKC,
styroduf).

Tema 3.6 [TonumepHbIE OTAEIOYHBIE MATEPHAIIBI
(TOJTUCTUPOIIEHBIE OOIUIIOBOYHBIC TUITUTKH, 1EKOPATHBHBIN
MaTepua MoJIuAeKop Ha OCHOBE MOJUBUHUWIXJIOPUIHOM TUICHKH,
caMOKJIesIIasiCs JeKOpaTUBHAS TUICHKA, H30IIeH). /JlocTonHCTBa,
HEJOCTaTKU U 00JIacTh MPUMEHEHHUS.

Paspgen 3.

CoBpeMCHHBIE CTPOUTEIHHBIC
MaTepuaibl Ha OCHOBE
HEOPTaHWYECKUX BSOKYIIHX.

Tema 3.1 CrenuanbHbie BUAbI OCTOHOB (BBICOKOIIPOYHBIH,
BBICOKON MOPO30CTONKOCTH, MEJIKO3EPHUCTBIN, SUECUCTHIN (IEHHO-
Y Ta300€TOH), TUAPOTEXHUICCKU I, KPYITHOIIOPUCTHIN, IS 3aIIUTHI
OT PaJMOAKTUBHBIX BO3JCHCTBUMN, KAPOCTONKHIA, THTICOOETOH),
nuiako0eToH. Chipbe, 0COOCHHOCTH, CBOMCTBA, 00JIACTh
npuMeHeHus. OnpeneneHrue noABMKHOCTA U MapKH OETOHa Io
MIPOYHOCTH.

Tema 3.2 OnpeneneHue NOJABUAKHOCTH U MAPKU CTPOUTEIBHBIX
pacTBOpOB.

Tema 3.3 Pacuet coctaBa 6eToHa.

Tema 3.4 Kepamuueckue uznenusi. CBoiicTBa u 061aCcTh
MIPUMEHEHHUS.

Pasnen 4.
HpeBecHbie MaTepuabl.

Tema 4.1 O6uue cBenennst. CTpoeHHe ApEeBECHHBI (CEpALIEBHHA,
S1po, 3a00J10HB, KaMOUH, JIy0, KOopa, CEpILIEBUHHBIC JTyUH).

Tema 4.2 CoprameHT apeBecuHsl. [Iopoku apeBecuHBbI (CyUKH,
TPEeILHHBI, COSKHUCTOCTh, 3aKOMEIUCTOCTh, KPUBU3HA, HAKIIOH
BOJIOKOH, KPEHb, CBUJICBATOCTb, ABOMHAS CEPAIICBUHA, 3aBUTOK,
MACBIHOK, BOJIOCIIOH, paK, CyXOBaTOCTh, MEXaHUYECKHE
MOBPEXICHHS, TOKOPOOJICHHOCTB ).

Tema 4.3 OcHOBHBIE QU3UKO-MEXAHNYECKUE CBOMCTBA JPEBECUHBI
(MI0THOCTB, BIAXKHOCTD, HAOyXaHHe, YCYIIKa, TeIIONPOBOJHOCTD,
MIPOYHOCTH MIPU CKATUU, PACTSIKEHUH, U3TUOE U CKAJIbIBAaHUH,
TBEPJIOCTh, MOAYJIb YIIPYTOCTH, XMMUYECKast CTOWKOCTb,
MOPO30CTOWKOCTB).




HanmenoBanue JUCIUIIIHHBI

«CTpOI/ITeHBHBIe MaTCpHraJIbl HOBOI'O ITOKOJICHUS

O0béM qucnuniannel, 3E/ak 4.
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COJAEPKAHUME JUCIUAITJIMHBI

Pa3pennl

TeMmbl

Tema 4.4 I'HueHne, nopakeHNE HACEKOMBIMU U TOPEHUE
npeBecuHbl. MeTo bl 3aIUThl (KOHCTPYKTUBHBIE, HAHECCHHE
3aIUTHBIX MMACT WM COCTABOB, MPOMUTKA AHTUCETITUKAMH,
WMHCEKTUIUaMH WU aHTUIIHPEHAMH).

Tema 4.5 U3nenusa u mateprassl Ha OCHOBE IpEBECUHBI (TIAPKET,
CTOJISIPHBIE U3/eINsl, KPOBEIbHbIE MaTepualbl, paHepa,
JPEBECHOCTPY>KEUHBIE TUIUTHI, APEBECHOBOJIOKHUCTHIC TUTUTHI,
[IEMEHTHOCTPYKEUHBIE ILTUTHI, GUOpoHT, apoonauT). Tema 4.6
JIOCTOMHCTBA, HEIOCTATKU M 00J1aCTh MPUMEHEHUSI.

Tema 4.7 CrtocoObI 3aIUTH APEBECHHBI OT THUCHHMSI, TIOPAKCHUS
HACEKOMBIMU U TOPCHUS.

Kneenas npeBecuna

Paznen 5.

CoBpeMeHHBIC CTPOUTEIILHBIC
MaTepHuabl U U3J1ETUs
CIENUaIbHOTO (DYHKIIMOHATBEHOTO
Ha3HA4YEeHHUSI.

Tema 5.1 'mapousonsmonHsie Matepuaisl. Kiaccuduxarms
TUIPOU3OJISIIIUOHHBIX MaTepuanoB. MaTepuasbl Ha OCHOBE
OUTYMOB U JerTeil (CTeKIopyOepon 1, THAPOU301, OPU30II, U307,
TEXHORJIaCT-MOCT, Oapbep), 00IIHe CBEICHUsI, CBOMCTBA M 00J1aCTh
npuMeHeHus. Matepuansl Ha ocHoBe nonuMepos (LOGICROOQOF,
PLANTER — npodunupoBanabie MeMOpaHbl), 0COOEHHOCTH,
CBOMCTBA U IIPUMEHEHUE.

Tema 5.2 Msirkue KpoBeJIbHbIE MaTEPHAIBl — OUTYMHO-
noJuMepHbie KpoBiu. Kpurepun u TpeGoBaHUS K COBPEMEHHBIM

KpOBeIbHBIM MaTepraiaMm. CBOMCTBA OMTYMHO-TTOJIMMEPHOTO
Bsoxyniero. Kimaccugukanus, MapkupoBKa, CBOMCTBa, 00J1aCcTh
npuMeHeHus. Marepuaisl Ha OyMakHOW OCHOBE (pyOepou,
pyOemacT, OGMKOJIOH-1T); CTEKJIOHAIIOJIHEHHBIE OUTYMHO-
MTOJITMMEPHBIE KPOBJIH (CTEKJIIOMACT, CTEKIIOOUT, 371aCTOCTEKIOOUT);
OUTYMHBIE KOMIIO3UTHI HAa OCHOBE ()OJIBTU  CII0100yMaru
(dosbronso, cir010M301); OUTYMHO- ITOJTUMEPHBIC KPOBIH Ha
CTEKJIOBOJIOKHUCTOM WJIM MOJIMMEPHOI OCHOBE (TEXHOAJIACT,
yHUDIIEKC, OUKPOCT, OUITOJB, IMHOKPOM, IIIMHTIIAC — THOKAS
Yepenuiia).

Tema 5.3 XKecTtkue KpoBeIbHBIE MATEPHATIBI — YEPETTULIA
(kepammueckasi, IEeMEHTHO-TIeCYaHas, MeTaJJIOLEpenuIia,
kommo3uTHass LUXARD, nonmumepniecuanas). O0mue cBeeHus,
CBOMCTBa, 0071aCTh MPUMEHEHUSI.

Tema 5.4 TennounzonauuonHbie MaTepuaibl. COBpeMEHHbIE
TEIUION30JISIIMOHHBIE MaTepuabl (Ha OCHOBE KAMEHHOI,
CTEKJISTHHOW WJIM MUHEPaAJIbHOM BaThl, MEHOCTEKIO, IiNThl TEXHO
JIAWT, BciydeHHbIE TEIIOM30/IAIMOHHBIE MaTePHaIbI
(BCITydeHHBIN BEPMUKYJIUT U TIEPJINT)); OOIIIUE CBEICHUS,
CBOMCTBa, HOMEHKJIATypa U3/eNuii, 001acTh MPUMEHEHUSI.

Paznen 6.
Crexkio.

Tema 6.1 O6mme ceeaenus. Knaccudukanus. CroiictBa. O6mactsb
HpI/IMeHeHI/IH.

Tema 6.2 CneunanbHble BUIbI CTEKIIA: ADXUTEKTYPHOE,
OTHECTOWKOE, IIBETHOE Teruocoeperatomee PT-crekio.
DneKTpoo0OTrpeBacMOe OCTEKIICHHUE.




HanmenoBaHue JUCHUIIMHBI

«IIpoexkTrpoBaHKne METAIUIMYECKUX KOHCTPYKLIMM 30aHUN U
COOPYKEHHUI

O0bém qucnunannbl, 3E/ak 4.
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COJAEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Paspen 1.

Pacuer nonepedHoi pamsl
CTaJIBHOTO KapKaca MHOT'09TaKHOIO
31aHUSA

Tema 1.1 Onpenenenue Harpy30K U BO3ACHCTBUH, NEHCTBYIOMINX
Ha MONEPEUHYI0 paMy CTAJIbHOT'O KapKaca MHOTOATaXHOTO 37aHusl
Tema 1.2 O6mmii pacyeT MoMepeyHO paMbl CTAIBHOTO KapKaca
MHOT'03TaKHOTO 3/1aHus Ha ocHOBe Tutockoi KD Moaenu. Ananus
pe3yNbTaTOB pacyera

Tema 1.30061muit pacuer monepevyHoil pambl CTAIBHOTO KapKaca
MHOTO3Ta»HOTO 3[JaHUS Ha OCHOBE MPOCTPAaHCTBEHHOM KD
MoJeNd. AHANIU3 pe3yabTaTOB pacuera

Tema 1.4 TToxbop cedeHuit u MpoBEepKa MPOYHOCTH OCHOBHBIX
HECYIIMX 3JE€MEHTOB CTAIBHOTO KapKaca MHOT'O3TaXHOTO 3JJaHuUs

Paznen 2.
Pacuer merammmueckon
CTPONMIIbHON (hepMBbI

Tema 2.1 O6mmit KD pacyeT MeTammudeckoil CTpOMUIbHOM
(bepMbl. AHATU3 pe3ysIbTaTOB pacyera

Tema 2.2 TTogGop cedenuit u mpoBepKa MPOUYHOCTH JIIEMEHTOB
METAJUINYECKON CTPONTUIbHOM (hepMbl

Tewma 2.3 MccnenoBanue HanpsHKeHHO-1E()OPMUPOBAHHOTO
coctosinus (HZC) y3110B MeTanmn4eckoi cTponuibHON hepMbl Ha
OCHOBaHMH TUIOCKOH (IByMEPHOM) U IPOCTPAHCTBEHHON
(o6BemHoiT) KD Moneneit

Tema 2.4 KOHCTpyHpOBaHUE U YEPTEK METATITUYECKOMN
CTPONUIIBHOM pepMbl

HanmenoBanue JUCIUIIIHHEBI

«CTtepxHEBBIE TPOCTPAHCTBEHHBIE CTPYKTYPHI (T€OMETpus,
MIPOYHOCTh, YCTOMYHBOCTH)»

O0béM qucumiannel, 3E/ak 4.
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COJAEPKAHUE JUCIIMITJIMHBI

Pa3pennl

TeMmbl

Pazgen 1. CrepxxHeBbie
IIPOCTPAHCTBEHHBIE CTPYKTYD.
Oo6mue noustus. KOHCTpYKTUBHBIE
CXEMBI.

Tema 1.1 Onpenenenue cTepKHEBBIX IPOCTPAHCTBEHHBIX
CTpykTyp. [IoHATHE O panOHaIbHOM KOHCTPYKTUBHOM PELICHHH.
[ToxpeiTust 60mb1I0TO TPOIETa. KOHCTPYKTHBHBIE CXEMBI.
[TpyHLIMII pacUICHEHUsI CTEP’KHEBOM CTPYKTYP HA COCTABJIAIOILNE.

Paznen 2. O6nacte npuMEeHEHUs
CTEP>KHEBBIX MPOCTPAHCTBEHHBIX

CTPYKTYP.

Tema 2.1 Tunsl CTEPKHEBBIX IPOCTPAHCTBEHHBIX CTPYKTYP.
ITpuMeHeHHEe CTEp>KHEBBIX IPOCTPAHCTBEHHBIX CTPYKTYD B
00IIeCTBeHHBIX 3MaHuAX. [IpuMeHeHre cTepKHEBBIX
IIPOCTPAHCTBEHHBIX CTPYKTYP B IPOU3BOJCTBEHHBIX 31AHUSX.

Pa3nen 3. Pacuér cTepaHEBBIX
IPOCTPAHCTBEHHBIX CTPYKTYP

Tewma 3.1 Onpenenenue HanpsKEHHO-1e(HOPMUPOBAHHOE
COCTOSIHME CTEP>KHEBBIX MPOCTPAHCTBEHHBIX CTPYKTYP.

HanmenoBaHue JUCHUIIMHBI

«IIpoexkTrpoBaHue 30aHUN U COOPYKEHUH, IIOABEPIKEHHBIX
0CcOOBIM Harpy3kam U BO3/1EHCTBHIM»

O0bém qucnuniannbl, 3E/ak 4.
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COJEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Pa3pen 1.
CeiicMuueckoe BO3IENCTBUE

Tema 1.1 Pa3zButne MeTo0B pacyeTa B TEOPUU CECMOCTOMKOCTH.
Tema 1.2 PacueTHble ceiicMUUECKUE HATPY3KHU.

Tema 1.3 Pacuer 31aHuii 1 COOPYKEHUN HA BO3JCUCTBUE
CEHCMHUYECKHUE BO3ICUCTBHUSI JIMHEWHO-CIIEKTPAJIbHBIM METOIOM.




HanmenoBaHue JUCHUIIMHBI

«IIpoexkTrpoBaHue 30aHUN U COOPYKEHUH, IIOABEPIKEHHBIX
0CcOOBIM Harpy3kam U BO3AEHCTBHSIM»

O0bém qucnunannbl, 3E/ak 4.
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COJAEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Paznen 2.
Oco0ble BO3AEHCTBUS

Tema 2.1 Pacuer cTpOUTENBbHBIX KOHCTPYKIIUA HA SKCTPEMAJIBHBIE
CHETOBBIE, TOJIOJIEIHBIE U TEMIIEPATYPHBIE KIMMAaTUYECKUE
BO3JICUCTBUSL.

Tewma 2.2 PacdeT CTpOUTENbHBIX KOHCTPYKLUI HA B3PbIBHBIE
Harpysku. IlepeueHp B3pbIBHBIX Harpy30K U UX IapaMeTpoB,
YUUTBHIBAEMBIX IS 30aHUIN U coopyxkenuil knacca KC-3, KC-2.
Tema 2.3 Pacuer cTpOUTENbHBIX KOHCTPYKIIMIA HA YapHbIE
Harpy3ku. JIMHAMU4eCKUN aHaIu3 yAApPHOIO BO3JEUCTBUSA C
WCIIOJIb30BAHNEM HAaTYPHOI'O MJIM YUCIIEHHOTO MOJCINPOBAHHUS.
Tema 2.4 PacdeT CTpOUTENBHBIX KOHCTPYKLUNA HA HATPY3KH OT
TPAHCIIOPTHBIX CPEJICTB 00IIEH Maccoi CBhIMIE 16 T, B TOM YHUCIIe
I10’KapHOr0 AaBTOTPAHCIIOPTA.

HanmenoBanue JUCIUIIIHHEBI

«KoMIploTEpHOE MOAETMPOBAHNE HECYIIMX CUCTEM»

O0bém qucnunannbl, 3E/ak 4.
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COJAEPKAHUE JUCIUITJIMHBI

Pa3gennl

Tembl

Paspen 1.

KoMmiproTepHbIii pacueT HeCyIero
IPOCTPAHCTBEHHOTO CTAJILHOTO
KapKaca 37aHus

Tema 1.1 Co3ganue nmpoCcTpaHCTBEHHOT'O CTAJILHOTO KapKaca
37aHUS.

Tema 1.2 MoaenupoBaHue Harpy30K U BO3AE€HCTBUH,
JNEUCTBYIOIIMX HA CTAJIBHOW KapKac 3/TaHMS.

Tema 1.3 KoMnbroTepHbIi pacyeT NpOCTPAaHCTBEHHON paMbl
CTaJIbHOT'O KapKaca 37aHusl.

Tema 1.4 Ananu3 pe3ysnbTaToB pacyera.

Paznen 2.

KoMIiproTepHblii pacueT HeCyIIero
IPOCTPAHCTBEHHOI'O MOHOJIUTHOTO
XKene300eTOHHOTO KapKaca 3/JaHHs

Tema 2.1 Co3ganue npoCcTpaHCTBEHHOTO MOHOJIUTHOTO
KEJIe300€TOHHOTO KapKaca 3/1aHusl.

Tema 2.2 MoaenupoBaHue HaArpy30K U BO3JICHCTBUI,
JCHCTBYIONIUX HA KEJIe300€TOHHBIN KapKac 3/1aHusl.

Tema 2.3 KoMIObIOTEPHBIN pacdyeT NpOCTPAHCTBEHHOM paMbl
KEJIe300€TOHHOTO KapKaca 3/1aHusl.

Tema 2.4 AHanu3 pe3yabTaToB pacuera.

Paznen 3.

KomnbroTepHslil pacuet
TOHKOCTEHHOM IIPOCTPAaHCTBEHHOMU
KOHCTPYKLUU

Tema 3.1 Coznianue nNpocTpaHCTBEHHOW TOHKOCTEHHOM
KOHCTPYKIIHH.

Tema 3.2 MoaenupoBaHue Harpy30K U BO3AE€HCTBUH,
JNEUCTBYIOIMX HAa MPOCTPAHCTBEHHYIO TOHKOCTEHHYIO
KOHCTPYKLHIO.

Tema 3.3 KoMObIOTEpHBIN pacyeT NPOCTPAHCTBEHHOM
TOHKOCTEHHOW KOHCTPYKLIUH.

Tema 3.4 AHanu3 pe3yJabTaToB pacuera.

PYKOBOJIUTEJIb OII BO:
JupekTop nenaprameHTa
CTPOUTEJILCTBA
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Priakosckags M.I.




Jlomxuocts, BYII Tloamuce damuusa N.0.



