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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Ilenbto OCBOEHMSI y4e€OHOW AMCLUMILIMHBI SIBISIETCS W3YYE€HUE CTYIAEHTaMHU
OPUHLIAIIOB M METOAOB pacueTa Je(hOpMUPYEMBIX CHUCTEM, COCTOSLINX U3
CTEp)KHEW, a TaKkKe W3 IUIACTUH WU O000JIOYEK; OCHOBHBIX IOHATHA JTWHAMUKHU
COOpYKEHUH, METOJIOB TMHAMUYECKUX PACUYETOB KOHCTPYKIIMM, & TAKXKE PacuETOB
CTPOMUTENBHBIX CUCTEM Ha YCTOMUMBOCTB; (POPMHUpPOBAHUE KOMIIETEHIMI B 001acTH
IIPOCKTUPOBAHMSI, CTPOUTEIBCTBA, JKCIUIyaTallUM, PEMOHTa W PEKOHCTPYKLHUHU
00BEKTOB MH(PPACTPYKTYpPbl BOJHOTO TPAHCIIOPTA.

3ajaul TUCLUIUIMHBI — pa3paboTKa METOJOB ISl ONpEAeNCHUs] MPOYHOCTH,
KECTKOCTH, YCTOWYMBOCTH KOHCTPYKLUHM WHKEHEPHBIX COOPYKEHHM Ha BOJHOM
TPAHCIIOPTE M TMOJy4EHUE [JAaHHBIX JUISI KX HAJAEKHOTO M SKOHOMHYHOTO
IIPOEKTUPOBAHHSL.

2. Ilnanupyemblie pe3ynbTaThl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeuenp (GopMUpPYyEMBIX pe3yJbTAaTOB OCBOCHHS  00pa3oBaTENbHOU
porpamMmbl (KOMIIETEHIIU) B pe3ysibTaTe 00yUeHHUS 10 AUCIHUIUIUHE (MOIYIIIO):

OIIK-2 - CnocoOeH pemarh 3a7aud Npo¢decCUOHAIbHOU NEATEIbHOCTU Ha
OCHOBE HCIIOJB30BAHUS TEOPETUYECKUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK;

OIIK-5 - ChoocobeH ywacTBOBaTb B  MPOEKTUPOBAHUU  OOBEKTOB
UHPPACTPYKTYPHl BOJHOTO TPAHCIOPTa, B TMOATOTOBKE PACUYETHOTO, TEXHHKO-
HYKOHOMUYECKOTO 0OOCHOBAHUS M MMPOCKTHON TOKYMEHTAIINM;

IIK-12 - CniocobeH k aHanu3y U pa3paboTKe MPOEKTHON U AKCILTyaTallMOHHON
HOPMATUBHO-TEXHUYECKON JTOKYMEHTAIlMM TUIPOTEXHUYECKUX COOPYKEHUN U
BOJIHBIX ITyTEH.

OOydeHue 1O AUCHUIUIMHE (MOJYJIO) TpeArnojiaraer, 4Yro T0 €ro
pe3yabTataM oOy4Jaromuics OyeT:

3HaTh:

- OCHOBHBIE€ MPHUHIUIIBI pacueTa COOPYKEHUW Ha MPOYHOCTh, KECTKOCTh U
YCTOMYUBOCTD MPU CTATUYECKUX U TUHAMUYECKUX BO3JCHCTBUSX;

- METOJZIbl pacdeTa COOPYKEHUH Ha MPOYHOCTh, JKECTKOCTh U YCTOMYHBOCTh
MIpY CTAaTUYECKUX U JTUHAMHUYECKUX BO3JCHCTBUSIX;

- MareMaTH4YeCcKHMe METOJbl M TMpUeMbl pacuyeTa KOHCTPYKIMHA Ha
YCTOMYMBOCTb U IMHAMUYECKUE HArPYy3KH.

YMeTh:
- IPOBOJIUTH PACYETHI METOJAMHU CTPOUTEITBHON MEXAHHUKH;



- ONPENENATh BHYTPEHHUE YCUJIMSI B OTACJBHBIX AJIEMEHTAaX KOHCTPYKLUU, a
TaKKe NEPEMEIIEHUN Pa3JIMYHBIX TOYEK CUCTEMBI OT AEHCTBYIOIINX HA COOPYKEHUE
Harpy3oK;

- TPOBOJUTH PACYEThl HA YCTOMYMBOCTH COOPYKEHUS M OTHAEIBHBIX €r0
4acTei;

- COCTaBJISITb PACYETHYK CXEMY JUISI WHXKEHEPHBIX KOHCTPYKIMA WM HX
AJIEMEHTOB TNPU BBINOJIHEHUM JHUHAMAYECKHX pPAacyeToB W pPacyeToB Ha
YCTOMYHUBOCT.

Baanern:

- HaBbIKAMM pacyeTa KOHCTPYKIIMH HAa MPOYHOCTh;

- HaBBIKAMHM pacyeTa KOHCTPYKIMN Ha YCTOMYUBOCTb;

- MAT€MaTUYECKHUMHU METOJIAMU pacyeTra KOHCTPYKUU Ha YCTOMYMBOCTH U
JTAHAMUAYECKHUE HATPY3KH.

3. O6beM TUCITUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

O6mass TpyAOEMKOCTh AUCHUILIMHBI (MoayJsi) coctaBisier 11 3.e. (396
aKaJIeMUYECKHX yaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJammmMxcss ¢ M[ENarorTMYeCKUMH  paboTHUKaMu U (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHUSX,
P MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KommuectBo yacos
Tun yaeOHbIX 3aHATHI Beero Cemectp
Ne3 | Ned | NeS
KonTtakTHas paboTa mpu NpoBeieHNH yUeOHBIX 3aHATUH (BCET0): 240 64 128 48
B toMm uncne:
3aHATHSA JIEKIHOHHOTO THIIA 96 32 32 32
3aHATHSI CEMUHAPCKOTO THIIA 144 32 96 16

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSTEIbHON paboThI
oOyyarommxcsi, a Takke B (¢(opMe KOHTAKTHOM pabOThl O0O0y4YarIIMXCs C
MeJarorHYeCKUMH paOOTHUKAMU U (WJIM) JTULAMH, TIPUBJIEKAEMBIMU K peaIM3alluu
oOpa3oBaTeNbHOM  MpPOTPpaMMBI  HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MPOMEKYTOUHOM aTTeCTalMKU cocTaBisieT 156 akageMuueckux yaca (0B).

3.4. Ilpu o0y4yeHuu 1Mo UHAUBUIYAILHOMY Y4€OHOMY IJIaHy, B TOM YKCIIE IPU
YCKOPEHHOM OOy4Y€HHH, 00bEM AMCLUMIUIMHBI (MOJIYJIS) MOXET OBITh peajnu30BaH



MOJIHOCTBIO B (DOPME CaMOCTOATEIbHOU paboThl 00ydaromumxcs, a Takxe B (Gopme
KOHTAKTHOM paboThl OOyYaromUXCA C MEJarornuyecCKuMU paOOTHUKAMU M (HJIH)
JMIIAMH, TIPUBIIEKAEMBIMHU K peanu3alii 00pa3oBaTEIbHON MpOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEKYTOUHOU aTTECTAIIHH.

4. ConeprxaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JIEKIIMOHHOTO THUIIA.

/ Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 OCHOBHBIE CBCACHHMU. Pacuer cratnuecku OIpCACIINMBIX CUCTCM.

PaccMarpuBaeMble BOIIPOCHL:

Omnopusie yerpoiictBa. Bugsl Harpy3ok BTC. Kimaccudukanms coopyskennii 1 pacueTHbix cxem BTC.
MexaHn4ecKHe CBOIiCTBa MaTepHAIOB KOHCTPYKIMIT 1 OCHOBHBIE pa3pelIaloliie ypaBHEHHS CTPOUTEIbHOMN
MexaHukyu npumernTenbHo K BTC. Cratuuecku onpeaenumsble cucteMbl. MeTopl pacdeTa MHOTOIPOJIETHBIX
0aJI0K, apOYHBIX CHCTEM, IUNIOCKHX (hepM, TUTHT.

2 |HUccnenoBanuii HanpsDKEHUH U ehopMaIui TIImT.

PaccmarpuBaeMble BOIIPOCHL:

HccnenoBanuii HanpsbkeHui v nedopmanuii mnt. Teopust ynpyroctu. Juddepeniuanbupie ypaBHEHUs
winTsl Ipsmoyromnssie mnTel. Meton b.I'. Ianepkuna. Kpyrnble minTel.3arpy3ka 4aCTUYHO 110 IJIOMIA U
Kpyra, 3arpy3Ka 1o Bceil miomia u. 3arpy3ka o Bcel IIOoIaau WIK YaCTHYHO Kpyra B 3aJeTIKe.

3 |YcroitunBocTh coopykeHuit. Kpurepuu onpeneneHust ycTOMYUBOCTH YIPYTHUX CUCTEM.
PaccmaTpuBaemble BOTIPOCH:

VYeroitunBocTh coopyxeHuil. Kpurepuu onpeneneHust yCTOMYMBOCTH YIPYTUX cucTeM.3aaqa Ditnepa.
BBIPAXKECHUSI N3rMOAIOMIMX MOMEHTOB U ITOTIEPEYHBIX CHJI B KOHIIEBBIX CEUEHUSX cTepkHEH. MeTon
nepeMenieHnii. Pacuer ycTolumBoCTH OATOK M CTOEK.

4  |DepMsl.

PaccmarpuBaembie BOIPOCHL:

YcnoBust Hem3mensieMocTH.. OnpezieneHie yCuiuii B pepMax npuaeiicTBUM NOCTOSIHHON M TIOABHKHON
Harpy3kH (rpaduueckuii crioco00, aHATUTHYECKHH CII0c00, MOCTPOSHHE JIMHAHN BIMSHUS B OaTOYHBIX
(hepmax, TpexXImapHUPHBIX aPOYHBIX (hepMax.

5 |Pamsl.

PaccmarpuBaembie BOIPOCHI:

Onpenenenne nepemenienuii. opmyna Makcpemia-Mopa, Teopema Bepemaruna. Metos cuil. OCHOBHBIE
npeanockuUIki. KaHOHOUECKHe ypaBHEHHA. OCHOBHAs cucema pacueta.lIpeobpa3oBanue BHEIIHETO
BO3MIeicTBUS. MeTon nepeMenieHuil. Peakiust pambl. CTaTHYECKU HEOTIPEIEIEUMbIE CHCTEMbI. KAHOHUUYECKHE
ypaBHEHHS MeTOa nepemenieHniH. KoMOMHNPOBaHHBII METO/I CHII U IepeMenIeHuH. Pere st HEeKOTOphIX
TaMHBIX CUCTEM.

6 |OCHOBHBIC IOHATHUS U OTIPENIEICHUS TUHAMHUKH COOPYKECHUH.

PaccmarpuBaeMblie BOpOCHL:

BBeneHnue B TMHaMHUKY COOPYKE€HHH, ypaBHEHH ABMKEHHA. IIOHATHSA MacChl 1 MOMEHTA HHEPIHH.
Junamudeckue pacueTHsle cxeMbl. Knaccudukanus cui, 1eHCTBYIONIMX Ha CUCTEMY IPH KOJIeOaHUsX.
Knaccudukanus Bo3mymenuil. JluHaMuueckre napaMeTpbl CUCTEMbI: YaCTOTa KPYTroBasi M TEXHHUIECKas,
NEPUOJ, aMIUIUTYA.

7 |MeToabl TMHAMHYECKOTO pacyeTa KOHCTPYKIUH 3/1aHUI U COOPYKEHHA.

PaccmarpuBaemble BOIPOCHI:

CBO6OHHLI€ 1 BBIHYKJICHHBIC KOJIcOaHHUsI CUCTEM C O,Z[HOﬁ CTCIICHBIO CB060IH)I Ipu CUJIOBBIX U
KWHEMaTH4YeCKUX Bo3aelcTBHsAX. Jlorapupmu-ueckuit nekpeMeHT, KoaQpuIrenT 3aTyxanus. Bimsane cui
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TPEHHUS Ha aMIUTUTYAY U 9acToTy Koebanuid. Pesonanc. BeHy ) neHHBIC KOIeOaHUs OAJIKH MO IeHCTBHEM
MPOU3BOJIBLHOTO Bo3MyIleHus. MHTerpan lroamens.

CB0OO/IHBIE ¥ BBIHYX/ICHHBIE KOJIE0aHUs CUCTEM KOHEYHBIM YHCIIOM CTeTleHelH cBOOOIbI TPH CHIIOBBIX U
KHHEMaTH4YeCKUX BO3JeUCTBHAX. CIIOCOOBI ONpeaeeH s 4acToT U pOpM COOCTBEHHBIX KojeOanuit. Crekrp.
Y cI0BUSI OPTOrOHAILHOCTH COOCTBEHHBIX (opM. CBOOOIHBIE U BBIHYKACHHbIE KOJIEOaHUs TPOCTON
IIaPHUPHO ONEPTOH OANKK KaK CUCTEMBbI C OECKOHEUHBIM YHCIIOM CTereHell cBoOoabl. Pacyer yactor u
coOcTBeHHBIX (hopM. JJMHAMIUYECKHI pacdeT Ha MPOU3BOIBHOE CHIOBOE M KHHEMATHIECKOE BO3MYIIIEHHE C
HCTIONIb30BaHUEM PA3JIOKEHUS 10 COOCTBEHHBIM (hopMaM u mHTErpaia Jroamens. Y aap rpysa no
coopykeHHI0. Pacder cuctemsl ¢ AByMs MaccaMu. Y paBHEHHE IIEPEMEILCHN.

Pacuer cTep:KHEBBIX CUCTEM HA yCTOWYUBOCTD.

PaccmarpuBaembie BOIPOCHL:

ITonsTue o norepe ycroruusoctu I u II pona. Jlomynienys npu COCTaBICHUH pa3pellaroluX ypaBHEHUN.
Hcnonp3oBanue MeToa NEPEMEILIEHUH ITPHU COCTABIEHUH YPABHEHUI YCTOMYUBOCTH.

MGTOIH:I HCCIICAOBaHUA YCTOfI‘IHBOCTH YOpYyrux CuCTeM.

PaCCManI/IBaeMLIC BOIIPOCHI:

BI/I,HLI PpaBHOBECHUAL. HOTepﬂ YCTOﬁQHBOCTH CHCTEMBI «B MaJIOM» M «B OoJbIIOMY. [IoHSTHE KpHTH‘IeCKOfI
Harpys3ku. OCHOBHEIC KPUTCPHUU U METOAbI UCCIICAOBAHU YCTOﬁQHBOCTH YIPYIrux CUCTEM: Z[PIHaMPI‘ICCKHfI,
CTaTHYCCKHH 1 3H€preTH‘ICCKHﬁ. VCTONINBOCTE CUCTEM C O,I[HOI71 1 HECKOJIBKUMHU CTCIICHAMU CBO60,Z[BI.

10

Y CTONYUBOCTB IPSIMBIX CXKATBIX CTEPIKHEH.

PaccMarpuBaeMble BOIIPOCHL:

Y CTOHYHMBOCTD CHKATOTO CTEPIKHS MOCTOSHHOTO ceucHus. JuddepeHianbapie ypaBHEHHsI BTOPOTO MOPSIIKa
1 UX UHTCTPUPOBAHUC TIPHU PA3IUIHBIX T'PAHUYHBIX YCIOBUAX.

11

HccnenoBanuit HanpspkeHU v teopManiuii 1T,

PaccmaTpuBaemble BOIIPOCH:

Teopus ynpyroctu. duddepentmanpapie ypaBHeHHS UATHI [psiMoyroabie mmThl. meton b.I'. TanepkuHa.
Kpyrable mmmThl.3arpy3ka YacTHYHO 110 IUIOMIAIN KpyTa, 3arpy3Ka 110 Beel mromay. 3arpy3ka 1o Beeit
TUTONIAIA WIIM YaCTHYHO KpyTa B 3a/IeJIKe.

12

HpO‘{He BHUABI IIJINT.

PaccmarpuBaemble BOIPOCHL:

Pemenne npsMOyTOIBHBIX U TPEYTONBHBIX IUIUT O] TPEYTONbHON Harpy3koi. [lomHOCTRIO 3a1emanHas
wiuTa. YacTu4HO 3ajenaHHas IIINTa.

13

banku, AT 1 paMbl HA YIIPYTOM OCHOBAaHUH.

PaccmarpuBaeMblie BOpOCHI:

Banku Ha ynipyroM ocHoBaHuu. Pacder Oajlok Ha ynmpyroM OCHOBaHUH METOJIOM TEOPHH YIPYTOCTH.
Omnpenenenne pacyeTHoil kateropun 6anok. Pacder abcomoTHO xecTkuX Oanok.Pacuer 6eckoHedHO
JUIMHHBIX 0asiok. Pacder 6alok KOHEUHOU KECTKOCTH Ha YIPYTOH MIOYIIOCKOCTH MeTo1oM b.H.
Kemoukuna. MeTto eI padeTa 6aJ0K Ha YIPYroM OCHOBAHMH 10 TUIIOTe3€ KO (GHUIIMEHTA TOCTEINH.
[Tutel Ha ynipyrom ocHoBauuu.PacueT rummt meronom JKemoukrHa. Pacuet abCONMOTHO KECTKUX TLIHT.
Pama Ha ynpyrom ocHoBaHuMU. PacyeT METOIOM TEOpUH YIPYTOCTH.

14

PacueTtnl MCTOAOM KOHCYHBIX 3JICMCHTOB.

PaccmarpuBaeMblie BOpOCHL:

OnucaHue METOJOB KOHEUHBIX 2IEMEHTOB. MaTpuiia :)KeCcTKOCTH METO/1a KOHEUHBIX 3JIEMEHTOB. I'py30BbIe
yennust. [Topsiiok npoBeaenust pacuera ¢ npumenenneM nporpamm JIMPA-CAITP,NANOCAD,SCAD office

15

Pacyer paMHBIX KOHCTPYKIMHA, IUTUT, OaJIOK METOAOM KOHEUHBIX JIEMEHTOB C

MPUMCHCHUCM IMPOTrpaMMHBIX KOMITJICKCOB.

PaccmarpuBaemble BOIPOCHI:

Pacger paMHBIX KOHCTPYKINH, IUTAT, 0AJIOK METOIOM KOHEYHBIX JIEMEHTOB C IPUMEHEHHNEM MPOrPaMMHBIX
KOMIIJIEKCOB, TIOCTPOCHHE MATPHIIBI )KeCTKOCTH. OmnpeiesieHre BEKTOPOB HArpy30K M YCHIIMHA B MECTHON
cucreMe koopauHat. [ToaroToBka anropurMa pacuera.
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16

Pacuer KOHCTpYKIIMI HA HAJEKHOCTb.
PaCCManI/IBaeMLIe BOIIPOCHI:
Pacuer KOHCprKHI/Iﬁ Ha HaJIC)KHOCTD. OCHOBEI TCOPUU HAACIKHOCTHU.

17

OcCHOBHBIE CBCACHUA O 3EMIICTPICCHUAX.

PaccmaTpuBaemble BOIIPOCHI:

OCHOBHBIE CBEIICHUSI O 3eMJICTpsICEHISIX. HEeKOTOpbIe cCOBpeMEHHbIE CBEIEHHS O CTpoeHNH 3eMiu. [IpuanHb!
BO3HHUKHOBEHHS 3eMieTpsiaceHuil. OCHOBHBIE OHATHS ceiicMonoruu. CeliCMIYECKHE BOJIHBI.
PacnpocTpaneHne u oTpakeHHe.

18

OCHOBBI TEOPUH CEHCMOCTONKOCTH.

PaccmarpuBaeMblie BOpOCHI:

OcHoBbI Teopuu ceiicmocToiikocTy. KpaTkuit ouepk pa3BUTHs TEOpUH celicMOcToOKocTU. PacueTHbIe cXeMBbI
31aHui U coopyxeHui. nddepeHnnanbable ypaBHEHUS IBKEHUS IMHEHHOTO ocLiusiTopa. OnpeaeneHue
CEHCMUUECKUX CHIT TIpU pa3IMIHbIX 3aKOHAX ABUKCHHA OCHOBAHMS. HOpMaTI/IBHHﬁ METOJ pacueTa
JMHEHHOT0 OCHIIIIATOpA Ha ceiicMudeckoe Bo3aeiicTBue. OnperneneHne CeiCMUUEeCKUX Harpy30K AJIsl CUCTEM
CO MHOTHMH CTeTIeHsIMH cBOOOIbI. OnpesieneHne BHYTPEHHUX ycuinid. Pacuer Ha Bo3neiicTBre
aKCeJIeporpaMm.

19

Pacuet coopykeHuii Ha pacu€THOE U MPOEKTHOE 3EMETPSICEHHUE.

PaccmarpuBaeMbie BOTIPOCHL:

OO61mye noyoKeHus; onpeaeieHue HOPMAaTUBHOM, HCXOTHOMN U

pacuetHoit ceficmuunocTu. Pacuet I'TC coopyxeHmii Ha MakcMManbHOE pacueTHoe 3emieTpsicenue MP3 u
IpoekTHoe 3emierpsicenue 113

20

Yyer ceicMUYECKHX BO3,HCI>’ICTBHI>’I " OIIPCACIICHNUC UX XaPAKTCPUCTUK.

PaCCManI/IBaeMHe BOIIPOCHI:

VdeT celicMUIeCKuX BOSHCﬁCTBHﬁ 1 OMPCACIICHNUC X XapaKTCPUCTHK. 3HaucHHE nepuoaa rnmoBTOPACMOCTH
MMPOCKTHOI'O 3EMJICTPACCHUA. BennuuHBI MaKCHMMAaJIbHBIX ITHKOBBIX YCKOpeHI/Iﬁ OCHOBaHHMHA.

21

Pacuer 31aHMi U COOPYKEHUHN HA CECMUYECKUE BO3ICHCTBUS.

PaccmarpuBaemble BOIPOCHI:

Pacuer 31aHuii 1 COOpYKEeHMI Ha celicMuueckue Bo3aeiicTBus. HopmatuBHeIil pacuer. Onpenenenue
COOCTBEHHBIX YacTOT U COOCTBEHHBIX (hopM KonebaHui. Onpenenenue ceiCMUYECKIX Harpy30K U
BHYTPEHHUX ycuinid. OTnpeenieHie pacyeTHIX 3HAUYCHUH BHYTPEHHUX YCHUITHH.

22

Metonsl pacuera ceiicmuunoctu B ['TC.

PaccmarpuBaeMbie BOTIPOCHL:

Oo0mrre moIoXeHnss MeToa. MeTo 1 TMHAMIIEeCKOH Teopuu. MeTo 1 THHEIHO -CIeKTPaTbHON TEOpHH.
Pacuernbie akceneporpamMmel. CeficMU4eckoe YCKOPEHUE OCHOBaHUS.

23

Pacuer I'TC Ha celiCMUYHOCTB.

PaccmarpuBaemble BOIPOCHL:

Pacuer I'TC. PacdyeTHble 3HaU€HHSI BO3HUKAIOIINX B COOPYKEHHH CMEICHUH (JieopMannii, HaNpsHKeHUN U
YCHJIMH) C yU€TOM BCEX YUHTHIBAEMBIX B pacueTe (hopM COOCTBEHHBIX KOJIEOaHUIT COOPYKEHUI.
Junamudeckre neopMaoOHHbBIE U MPOYHOCTHBIE XapaKTePUCTHKHA MaTEPHAJIOB COOPYKEHHH U TPYHTOB
ocHoBaHMH. OIEeHKa MPOYHOCTH ¥ ycTOWYNBOCTH . HanpsikeHHO-neopMUpOBaHHOE COCTOSIHUE
THIPOTEXHUUECKOTO COOPYKEHHSI ITPHU CECMUYECKUX BO3AEUCTBUAX. [ ByMepHBIE pacUeTHBIE CXEMBI.

24

B3anMopeiicTBrue COOpYKEHHS C TPYHTOM B CECMUYECKUX YCIOBHSX.

PaccmarpuBaembie BOIPOCHI:

BzaumoneiicTBue coopykeHHs C TPYHTOM B CEMCMUYECKUX YCIOBUAX. BiusiHue celicMM4ecKnX BO3eHCTBUM
Ha BETTMYUHY OOKOBOTO naBieHus rpyHTa. CelicMudeckoe TaBlIeHNe TPYHTA, BRI3BAHHOE IPOXOKACHUEM B
TPYHTOBOH cpelie

CEHICMUYECKHX BOJIH CHKATHS-PACTSHKCHUS U cIABUra. VIHEpIIMOHHBIE CEHICMUYECKHE Harpy3KH OT MacCHI
KOHCTPYKIIMH ITOI3€MHOTO COOPY>KEHUSI © MacChl ITIOPOTHOTO CBOJA.
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[IprMeHeHrne MeTo1a KOHEYHBIX 3JIEMEHTOB ISl pacyeTa COOPYKEHU Ha CEHCMHUYHOCTbD.
PaCCManI/IBaeMI)IC BOIIPOCHI:




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

[IprmMeHeHne MeTOAa KOHEUHBIX 3JIEMEHTOB IS pacdeTa COOPYKEHUH Ha ceicMUIHOCTh. OCHOBBI METO/IA
KOHEYHBIX 35ieMeHTOB. CBoOOIHEIE KoJieOanus. Pacuer coopyxeHnii Ha ceiCMUYECKHe BO3JICHCTBHS C
MOMOIIBIO IPOTPAMMHOTO KOMILIEKCA.

4.2. 3aHATHS CEMHUHAPCKOTO THIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopatopHbix paboT / KpaTkoe coaep:KaHue

N3mepenne HIC pamuoii konctpykuuu I'TC u cpaBHEeHUE ¢ aHATUTUYECKUMU JaHHBIMU.
IpowusBoantcs n3mepernuns HJIC mabopaTopHBIM METOIOM yIBTO3BYKOBBIM NprOopoM. M3mepenns
MNPpOU3BOAATCA HECKOBKO pas. I[anee MIPOU3BOAUTCH pacdCeT MCTOAAMU CTpOHTeHLHOﬁ MCXaHUKH.
[IponsBoanTCs MOCTpOSHHE Tpan(uKa U3MEpEeHUH Ta00paTOPHBIX U ONPENeIIeTCS CpeHee 3HAUYCHNE KOTPOe
CpaBHHMBACTCA ¢ JaHHBIMU aHAJIUTUYCCKOI'O pacucTa.

Uzmepenne H/IC 6anku nepekppiTus (POCTBEPK) U CPABHEHUE C AHATTUTHYECKUMHU

JaHHBIMH.

Ha naGopaTopHoM 060py10BaHUU IPOU3BOAUTCS U3MEPEHUE C MOMOIIBI0 MeTpuueckux gatyuxkoB HJ[C
6anKy IpHU HArpy>KeHUU HocTeneHHOM. [Ipon3BoanTCs cHATHE MoKa3aTenel ¢ naTuukoB. [IpousBoautcs
ananutnyeckuit pacyetr H/C mpu tex e Harpyxenusx. Ctpourcs rpaduueckast 3aBUCHMOCTh (PU3NUECKOTO
U aHAJTUTUYECKOTO PacyeTa U MPOU3BOAUTCS CPABHEHUE JaHHBIX.J[€1at0TCsl BBIBOJBL.

Mamepenne HJC miauThl epekphITHS U CPaBHEHUE C AHATUTUYECKUMU JTAHHBIMH.
IIpowusBoantcs puzmyaeckoe m3meperre HJC mmTe mepekprITHs U3 xKele300eToHa. M3meperHus
MMPpOU3BOAATCA HECKOJIBKO pa3 HpI/I60paMI/I na60paT0pHH. I[anee IPOU3BOAUTCA aHAJTUTHYCCKHAHN pacyer.
MPOU3BOJIATCS 3aMepbl 00pPa30BaBLIMXCS TPELIMH C IPUMEHEHHEM MapkepoB. IIpon3BoauTcs cpaBHEHUE
JaHHBIX MMOJYUYCHHBIX aHATUYTUCCKUM U IPAKTUYCCKUM ITYTEM. BBIBO/IbI.

CO3I[8.HI/IG MOZCIIN KOHCTPYHUHU MMPUYAIIBHOTO COOPYKCHUSA B PA3JIMYHBIX YCIOBUAX

HarpyeHus u onpenenenue napamerpos H/IC na 11K metonom MKD.

Co3nanne Mo/IeJI KOHCTPYIIUH MIPUYAITEHOTO COOPY>KEHHUS B PA3IIMYHBIX YCIOBHUSX HATPYKEHUS U
onpenenenue nmapametpoB HAC na ITK meromom MKD. IIponsBoautcst moctpoeHue (KOHCTPYHPOBaHUE) Ha
IIK ¢ npumenenunem nporpamMmmuoro kommiekca JIMPA-CAIIP Mmoaenu npu4aibHOro cOOpyKEeHUs MO
3aJaHHBIM NapaMeTpaM. [Ipou3BoauTCs HarpyskeHne KoHCTpyKuu (Moaenn) u pacdet H/IC koHeTpyKInu.
Crposrcsamopsl. [Ipon3BoANTCS aHaIN3 COCTOSIHUS KOHCTPYKIIMY IIPU PAIMUHBIX YCIOBUSAX HArpy>KCHUSI.

HccnenoBanne HJIC Ha pa3nuuHbIX MaTepuanax KOHCTPYKIIUU THIIa OOJIBBEPK C

npumenenneM I1K n metoga MKO.

HccnenoBanne HJIC Ha pa3snuyHbIX MaTepHagax KOHCTPYKIMHK THIa 60sbBepk ¢ mpumeHeHneM [1K u merona
MKD. IIponsBoauTest MOCTPOSHUK KOHCTPYKIMN THIIA OOJIBBEPK 110 33JaHHBIM HCXOHBIM pa3MepaMm.
3aJ1al0TCs 3 TUIA CTPOUTEIBHBIX MaTepUaIOB IPUMEHUMBIX K JaHHOM KoHcTpyKuuu: 1. Crans 3cm; 2. [IBX; 3.
XKenesoberon. [IponsBoanTest Hary>xeHUE KOHCTPYKIMH TIPH TEX Pa3IMUHBIX THIIAX MAaTEPHAJIOB.
IIpousBoautcs pacuer HIC. AHanu3upyroTcs JaHHbIE NOIYYEHHbIE pacueToOM. J[enatoTcst BBIBOBI O
MPUMEHUMOCTHU JaHHBIX TUIIOB MaT€pHaNoB B pa3nuuHbIX KOHCTpYykuusax ['TC.

OHpeIleJ'ICHI/IC N3MCHCHUS XapPAKTCPUCTUK I'PYHTOB IIpH BI/I6paI_[I/IOHHOM BO3ﬂCﬁCTBHH.
OnpeneneHre N3MEHEHNS XapaKTePUCTHK TPYHTOB MPU BUOPAIIMOHHOM BO3/eCcTBIM . B 1abopaTopHbIX
YCIIOBUSAX OTOMPAIOTCST 00pa3Ibl TPYHTOB MECYAHHBIX, TIIMHUCTHIX, KPYITHOO0I0MOUHBIX. CoOupaercs Moaeb
COOPYXEHUS MOATOPHON CTEHKH M MPOU3BOJIUTCSI BUOPHUPOBAHKE C TIOMOIIBIO BUOpaTOpa B TOUEYHOM
BozaeiicTBuM. [Ipou3BOIUTCS 3aMep XapaKTEpUCTUK TPYHTA A0 Hayaja UCIBITAHUS U TIOCHe. Jajee
MIPOU3BOJUTCS aHAJIU3 NOJYYHHBIX JaHHBIX. JeIatoTcst BEIBOIbI

CelicMosIOrnyecKuii aHaJIN3 IJIOMAKU CTPOUTENLCTBA.
CelicMonoruueckuil aHaIu3 IUIOMAAKU CTPOUTENILCTBA IPOU3BOAUTCS B COOTBETCTBUU C HOPMaMHU
MIPOEKTUPOBAHUS U JAHHBIMU CEHCHYECKOTO paifoHMPOBaHUS BEIOPAHHOTO paiioHa. Pabora npencraBnseT




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue
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aHAJTUTHYCCKHH aHAIN3 BBI6paHHOFO MECTOIIOJIOKEHHUS TUIONIAAKN CTPOUTEIIBCTBA.

8 |CocraBieHue ClieHapueB BO3JICUCTBUS JUHAMUYCCKUX CHJI HA COOPY)KCHHUE TUIOTHHBI U3
rpyHTa, IPUYAIBHON CTEHKHU B BUJIE CBAMHOM 3CTaKaJlbl. OTPAJUTEIBHOTO COOPYKEHUS
TPaBUTAILMOHHOTO THUIIA.

BLII[aIOTCH HCXOOHBIC TaHHBIC 110 NHXXCHEPHBIM U3BICKAHUAM, ITAPpaMETPbI KOCHTPYKINH. HpOI/I3BO,ZII/ITC}I
IOCTPOCHUE MOJEIN KOHCTPYKIINN B T€OJOTHICCKUX YCIOBUAX 3aJaHHBIX NCXOQHBIX JaHHBIX B
nporpammaoM komruiekce CATIP. manee pa3pabaThIBatoOTCs ClieHAPHH BO3AECHCTBUS 3eMIICTPICEHHS Ha
KOHCTPYKIHIO Tipu OanbHOCTH 7,8,9 6amros mo mkaine MCK-64. [Tocne gero onpenensroTcs BO3ACHCTBHS
JTUHAMUYECKOH BOJHBI, BOJHBI IIyHAMH TIpH 9 OaTHOM 3eMIICTPACEHHIH. Pe3yIbTaThl MOTYYCHHBIX PaCueTOB
IO MmapamMeTpaM U3MCHCHU (l)OpMI)I KOHCTPYKIHHU U Z[e(l)OpMaHI/IHM npu JUHAMHUYCCKUX Harpyskax
AHAJIU3UPYIOTCH, ACJIA€TCS BBIBO.
[IpakTrueckue 3aHATHS
Ne
i Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJCPIKAaHUE
1 [Pacuer craTHUECKH ONMpPEAeTUMON MHOTOIIPOJIETHOM OaJIKH.

JJ11 MHOTOTIIPOJICTHOM CTaTHYECKH OTIPEEIIMMON Oaliku TpedyeTcs:
1. mIpOBEPUTH TE€OMETPUUECKYIO HEU3MEHIEMOCTh CHCTEMBbI
2. HOCTPOUTH 3MIOPHI U3THOAIOIIMX MOMEHTOB U MONEPEYHBIX CHJI OT 33JaHHON HAarpy3KH IO 3aJaHUI0
BblJaBa€MOMY UHAUBUAYAJIBHO
3. TMOCTPOUTDH JIMHUU BIHUAHUA 1/13r1/16a}ou1ero MOMCECHTA U Honepequﬁ CHJIbI UIA 3aIaHHOT'O CECUYCHU
CTaTHYECKHUM CII0OCOOOM
3arpy3uTb 3TH JIMHUU BJIIUSAHUSA BaZlaHHOﬁ BHEIITHEH Hany3KOI>i " ONPCACINUTDL MMOJYYCHHBIC PE3YJIbTATHI CO
3HAYCHUAMU OpAWHAT 3H6p I/I31"I/I6aIOH.leFO MOMCHTA U nonepequﬁ CHJIBI B 3aJTaHHOM CCUYCHHUH

2 |Pacder MHOTOIIPOJIETHOHN CTATHCTUYECKH OMPENEITUMON Oaikb MaTpUYHBIM METOJIOM.
JJ1ss MHOTOTIPOJICTHOM IIApHUHOM Oasiku Tpedyercs:

1. MpOBEPUTH TEOMETPUIECKYIO HEU3MEHIEMOCTh CHCTEMBI

2. 3aMEHHTH paclpeieNIeHHYI0 Harpy3Ky COCPEIOTOUEHHBIMU CHUJIAMH B y3J1ax JeJieHus 0aky Ha MaHelu U
COCTaBUTb BEKTOP HAIPYy3KH

3. COCTaBUTH MaTpuny BJIUAHUA MONMCPCUYHBIX CUJI JIJId BCEX YUYaCTKOB Oalkn

4. cOCTaBUTH MaTpuny BJIMAHUA MOMEHTOB JIJId BCEX 3alaHHBIX ceyeHun

MOJYYHUTH C IMNOMOIIBIO MaTPpHI BJIUSAHNSA BEKTOPbL I/ISFI/I6aIOIJ.II/IX MOMCHTOB U MONCPCUHBIX CUJI OT HAIrPY3KH
6. TNOCTPOUTD IIMHOPLI I/ISFI/I6aIOH.[I/IX MOMCHTOB 1 MONCPCUYHBIX CUJT OT BaﬂaHHOﬁ Harpys3kKu

7.c NOMOIIBIO MaTpHll BJIUAHUSA IIOCTPOUTD JIMHUIO BIIUSTHUA I/I3FI/I6aIOH.[eFO MOMCECHTA B CCYCHUU

8. 3arpy3uTb 3Ty JIMHUIO BJIUAHUA SaﬂaHHOﬁ HanyBKOﬁ " CpaBHUTH 3HAYCHHUC 1/13r1/16a10mer0 MOMCETa C
pPEe3yJIBTaTOM.

3 |Pacuer TpexmapHUpHOM apKH.

Jlis TpexuapHUPHON apKy C O4epTaHHEM OCH T0 KBaJApaTHOH napabose HeoOX0IuMo:

1. ompenienuTh BEPTHKAJIBHBIE OMOPHBIE PEAKIINU M PACIIOp

2. OompeeNUTh BHYTPEHHUE YCUIIHS B OTIPEJICIICHHOM CEYEHUH OT Harpy30K COCPEOTOUCHHON 1
paCHpe,HGHCHHOfI AHAJIUTUYCCKHU

3. TNOCTPOUTD JIMHUU BJIUSTHUSA I/ISFI/I6aIOIII€FO MOMCECHTA. HOHCpe‘IHOﬁ CHJIbI U HpO,Z[OJ'IBHOﬁ CHJIBI OJ14
OIPCACIICHHOT'O CEYCHU L

4.BBIUUCIUTD BETUYNHBI I/I3FI/I6aIOIHI/IX MOMCHTOB, HOHGpC‘IHOﬁ u HpOHOJ’ILHOﬁ CHJI 110 JIMHUAM BJIHUAHUA OT
3aﬂaHH017[ Harpys3kKku U CpaBHUTb CO 3HAYCHHUEM OIPCJACIICHHBIM aHAJIUTUYCCKU

4  |Pacder TpexIIapHUPHOI pamBbl.

Jl1st TpexmapHUpHON paMbl 3aJaHHBIXITAPAMETPOB TPEOyeTCs:

1. onpenenuTh BEPTHKAIBHEIE OMOPHBIE PEAKITUN B PACTIOP

2.0TpeIeNnTh BHYTPEHHUE YCHIIHSI B CEYSHUH 3aTaHHOM

3. IOCTPOWTH JIMHUH BIUSHHS U3THOAIOIIET0 MOMEHTA. ITOTIEPEYHON CHIIBI M MTPOJIOIEHOM CUITBI JJIS




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

3aJaHHOT'O CCUYCHUA
4. BBIYUCIUTh BETMYMHEI MOMEHTOB. HpOZ[OHLHOﬁ u nonepequﬁ CHJI TIO JIMHUU BIUSHUS OT 3aJJaHHOM
HarpyskKu U CpaBHUT UX CO 3HAYCHUAMMU MOJTYYCHHBIMH aHAJIUTUYCCKU II. 2

Pacuet mtockoii pepmel.

JU1st MeTarmnaecko hepMBI ¢ 3aJaHHBIMU Pa3MEpaMH U Y3JIOBBIMU HArpy3KaMU. IOIYYSHHBIMH ITyTeM
3aMEHBI COOCTBEHHOTO Beca. pABHOMEPHO PACIIPEIeNICHHOTO 10 BCEel ee [UIMHE U Harpy3Ku KoTopast
pacrioyio’keHa Ha HIDKHEM Tosice gpepmsl Tpedyercs:

1 onpenenuTh aHATUTHYSCKH YCHIIUS B SJIEMEHTaX (epMBbl

2. TOCTPOUTH JIMHHUY BIMSHUS YCUIIHH B TEX XKe DJIEMEHTaX, ONPE/IC/IUB YUCIOBbIE 3HAYCHHS UX OPIUHAT
3.BBIYMCIIATD CYMMAapHBIE YCHUIIUS B 2JIEMEHTaX (pepMbl OT IIOCTOSIHHOM Harpy3Ku U BPeeHHOH Harpy3Kku
4. 3arpy3uTh OJHY JIMHIO BIIHSHUS HOCTOSIHHOW HArpy3KOH. ONPEASIUTh YCUIIHE U CPABHHUTH €T0 C
HOJIyYCHHBIMH B aHAJIMYECKOM pacyeTe

Pacuyer mockon paMbl MCTOJOM CHJIL.

TpebyeTcs MPOU3BECTH pacyeT MIOCKOM paMbl METOIOM CHJI B CJICIYIOIICH MOCIeI0BATESIBHOCTH 10
WHINBUAYAIEHOMY 3aJaHHUIO U CXEME.:

1. OnpenenuTh CTENICHU CTATUYCCKOI HEONPEISINMOCTH

2. BEIOpaTh OCHOBHYIO CUCTEMY

3. COCTaBUTH CHCTEMBI KAHOHUYECKHAX YpaBHCHHUI

4 BBIYHCIHATH KOA(PUITMEHTH KAHOHUYECKUX YpaBHCHUN

5.11pOBepUTH NPaBUIBHOCTH MOJICUeTa KOAPPUIIMEHTOB KAHOHUUECKUX YPaBHEHHH
6.peluTh CUCTEMY KaHOHWYECKHUX YPaBHEHHH U IPOBEPHUTH €€ MPaBUILHOCTD

7. MOCTPOUTh OKOHYATEIILHYIO S0Py U3rHOAIOIINX MOMEHTOB U IMOTEPSUHBIX CHIT
8. IPOBEPUTH MPaBUIHLHOCTH MOCTPOSHUS ITIOP

9. HOCTPOHTH MIOPY MPOAOJIBHBIX CHIT

10. mpoBeCcTH CTATHYECKYIO U Je(HOPMAITHOHHYIO IPOBEPKY PaMbl B IICIIOM.

Pacuer niockoil paMbl METOJIOM IIEPEMEILICHU.

BrinonHuTe pacyeT miaokou pamsl METOJIOM nepemeltienuit IlocnenoBaTenbHOCTh 1EHCTBU:

1. OnpenenuTh YMUCIIO HEU3BECTHRIX MIEPEMEIICHHUI TI0 3aJaHHOW CXEME paMbl C 3aJJaHHBIMH Harpy3KaMu.
2.TMOIYyYUTh OCHOBHYIO U 9KBUBAJICHTHYIO CUCTEMY METO]1a TIepeMelIeHH

3.cOCTaBUTh KAHOHUYECKUE YPABHEHUS METOA MEePEMEIICHUI

4. .Bprauciautb ko3 HUIIMEHTH KAHOHUYECKUX YPAaBHEHUH U ClIeNaTh MPOBEPKY NPaBUIBLHOCTH BBIUYUCICHUN
5.ompenenuTh KO3 GUIMEHTH KAHOHUYECKUX YPaBHEHUMN

6. IPOBEPUT MPABUIHHOCTH BBIUUCICHUN KO3 )(HUIIMEHTOB

7.IPOBEPUTH MPABIILHOCTh BHIYHUCIICHUI IPy30BbIX K03 duiineHToB

8.penmTh crucTeMy KAaHOHUYECKUX YPaBHEHHUN M IPOBEPUTH MPABIIIFHOCTD BRIYHCICHUI HEN3BECTHBIX
9.1I0CTPOUTH OKOHYATENBHBIC AITFOPBI U3THOAIOIIEr0 MOMEHTA JIJISl 3aJaHHOH CHCTEMBI

10.1poBepUTH MPABUIIEHOCTH IOCTPOCHHUST OKOHYATEIFHOH SITIOPHI H3TUOAIONIINX MOMEHTOB

11. mocTpoeHue AMFOPHI MOMIEPEYHBIX CHUI 110 3ITI0PE U3rHOAIOIMNX MOMEHTOB

12. MOCTPOUTH SMIOPY MPOIONBHBIX CHI

Pacuer Hepa3pe3H017I OajKu Ha ,Z[CIZCTBPIC MOCTOAHHBIX 1 BPCMCHHBIX HAI'PY30K.

Jlist Hepa3pe3Hoii OaJIKK MMOCTOSTHHOTO CeYeHUsTpeOyeTcs:

1.T0CTPOUTH 3MIOpPY M3rHOAIOIINX MOMEHTOB OT 3aJJaHHOM ITOCTOSTHHOW HArpy3KH C IIOMOIIBIO YpaBHECHHUN
TPEX MOMEHTOB

2.OCTPOUTD JIMHUY BIUSHUS OTIOPHBIX H3TUOAIONINX MOMEHTOB M U3THOAIOIINX MOMEHTOB B CCUCHHH.
PAaCIOIOKEHHOM MOCEPEINHE MPOJIeTa

3. 1O JIMHUSIM BIUSHUS TPOBEPUTH OPIMHATHI SIMIOPBI U3THOAIOIIEI0 MOMEHTA TIOTyYCHHbIC B IT. |

4.0T BpEMEHHON paBHOMEPHO pacCIpe/leIeHHON Harpy3K U 3a/1aHHOM MOCTOSIHHOM HAarpy3KH MOCTPOUTH
00BEMITIONIYIO SITIOPY U3TUOAFOIINX MOMEHTOB JIJISI ITPOJIeTa

Pacuer pambl Ha yCTOMYHUBOCTb.
J1s 3a7aHHBIX TAPMETPOB paMBI TpedyeTcs:
1. moka3aTe BO3MOXKHBIE ()OPMBI IOTEPH YCTOHINBOCTH




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
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2.onpenenuTh KPUTHISCKHE 3HAUCHUSI CHII IIPH PA3JIMYHBIX YCIOBHUSX 3arPYKCHUS

10 |Pacuer Oaiku B BUJE CUCTEMBI C OTHOU CTEINEHBI CBOOOIBI.
[IpoBepuTh MPOYHOCTH OANKH B pabodyeM pexxuMe BUOPATOPA. PACTIOIOKEHHOTO TI0 CepeIrHe TpoeTa GaKH.
YUYHUTHIBAS TOJIBKO BEPTHKAIBHBIC CHITBI IO 32JaHHBIM TTapamMeTpaM paboThl BUOpATOpa i XapaKTepUCTHKAM
KOHCTPYKIHH.
1. ompenenuTs BeIHYNHY KO PUIMEHTa TMHAMHUYHOCTH
2. OCJIeIOBATEIIBHO ONPEISIIUTh MAaKCUMAIbHBIC 3HAYEHHI MOMCHTA B OITACHOM CEYCHHUH OT CTATHYECKHX U
JHHAMIYECKUX CHII
3. ompenenuTs MaKCHMaJbHbIe HAPSDKCHHUS B OIIACHOM CEUCHUH

11 |Pacyer nuHaMHYECKHUI paMBbl.
PaccmatpuBaeTcsi ycTaHOBHUBIICECS BBIHYKICHHOE KOJIeOaHHe CHCTEMBI 63 ydeTa BHEIIIHETO U BHYTPEHHETO
COMPOTHBIICHUSI.
1. cOCTaBUTH KAHOHUYECKHE YPABHEHHUSI [I0 METOLY CHII, ONIPE/ICITUTh COOCTBEHHBIC KOJICOAHHUS PaMBbl. U
HOJIyYHTh 3HAYCHHS YaCTOTHI U IIEPHOJIa COOCTBEHHBIX KOJICOAHUH paMBbl
2. BBIYHCIIUTH OTHOLICHUS aMILUTUTY] U rpaduuecku H300pa3suTh BO3MOXKHBIE (POPMBI COOCTBEHHBIX
KosreOaHuit
3. IPOBEPUTBH OPTOTOHATIBHOCTH COOCTBEHHBIX (OPM KOIeOaHUIT CHCTEMBI
4.omenenuTh KPyroByIO 4acTOTY BBIHY)KACHHBIX KOJIeOaHMIT 1 n300pa3uTh NIPUMEPHBIN BUA TpaduKa
K03 pHIneHTa TMHAMHYHOCTH
5. COCTaBUTh KAHOHUYECKUE YPABHEHHS 10 METO/Y CHJI, ONPEICIISIOIINE BRIHYKICHHBIC KOJICOaHHS CHCTEMBI,
OIPeICITUTh AMIUIUTYTHbIC 3HAYCHNS HHPIIMOHHBIX CHJT
6.10CTPOUTH CTAaTHYECKYIO AMIOPY M3THOAIOIIIX MOMEHTOB OT BCEX BUOPATOPOB M AIMIOPY aMIUIUTYAHBIX
3HAYCHHUI U3rHOAIOINX MOMEHTOB MPH BBIHYKICHHOM PEKHUME KOJICOaHHs paMBbl
7. OCTPOUT SHIOPY MOMEHTOB NP OJJHOBPEMEHHOM JCHCTBHY CTATHYCCKUX U IUHAMHYCCKHX CHII U
OIIPENIeNTUTh MOJIOKEHHE OITACHOTO CEYCHHUSI KOHCTPYKIUH
8. BEIYMCIIMTH MAKCUMAJIbHBIC 3HAUCHHUS HANIPSIKECHUS B OIACHOM CEYCHHHU

12 |OnpeneneHre BEMMYMHBI JUHAMUYECKUX YCHIIUH MPH pacyeTe COOPYKEHUS Ha
CEHCMUYHOCTb.
ITo cnekTanbHOMY METOY TpeOyeTCs ONPEIETNTh BEIMINHY CCHCMUYECKUX YCHIIUI U MTOCTPOUT SIIOPBI
U3THOAOIIIEr0 MOMEHTA U MOMIEPEYHBIX CHJT TI0 BBICOTE COOPYKEHHUS CPEAHCHAIOPHON IIIOTHHEI.
[peamnosnaraemM 4To HHTEHCUBHOCTh CEHCMHUYECKOTO B3aeicTBuUs 9 GayutoB no mkane MCK-64
1. onpesensieTcst yactota COOCTBEHHBIX KOJIEOaHUI NPH TOPU30HTAIBHO-BPALIATEILHOM JIBHKEHUH 34aHUsI
2ompexeinsercst COOCTEHHBIE YaCTOThI KOJICOaHUH COOPYKEHHS NP SIHHOBPEMEHHOM YYeTe H3THOHBIX U
CIIBUTOBBIX JiehopMarimii KOHCTPYKUHit Oe3 yueTa MOANTIHBOCTH OCHOBAaHHS
3 onpenenuTh COOCTBEHHBIC 3HAYCHUS, TPOBEPUTH OPTArOHAIBHOCTh MEXIY Pa3IMIHBIMU (popMaMu
KOJICOAHUS ¥ TOCTPOUTH (DOPMBI KOJIeOaHUS
4 .onpenenuts k03 uyrneHT paznoxeHus u KodQpunueHT GopMbI KoneOaHui
SonpenenuTsh 3HaUCHUSI KOAPOHUIUEHTA TMHAMUYHOCTH [T KaX10# GOopMbI KosteOaHuit
6. OTIPEZICIUTH CIICKTPAITBHOE 3HAYCHHE CEHCMUYECKUX CHII C YIETOM BCEX (OPM KOJeOaHHiA. TOCTPOUTH
AMOPEI MOMEHTOB U TTOTIEPEYHBIX CHIT

13 |IlocTpoeHue TUHUM BIUSHUS B OaJIOYHBIX (hepMax U TpeXIIapHUPHBIX apOYHBIX (hepMax.
[ocTpoeHue THHUIA BIUAHHS B OaOYHBIX (hepMax U TPEXLIAPHUPHBIX apOYHBIX pepmax. OmpeaeneHue
YCUITHIA B epMax NpH ACHCTBUHU MOABMKHOM HATPY3KH NPOU3BOAUTCS MYTEM [TOCTPOCHUS JIMHUH BIUSHUS.
Jnst HocTpoeH s IMHUK BIHMSHUS TpeOyeTcs: 1. onpeaenseTcst BHEIIHUE M BHYTPESHHHUE YCHITUS
2. OnpenenseTcs cedeHue s pacyera.Onpeensiercs paBHOBECHE CUCTEMBI
Janee nocTpoeHHe MPOU3BOAMUTCS IO TEOMETPUUESCKUM 3aKOHaM. [IpUMEHSIOTCS paBrIIa MOCTPOCHUS JTMHUI
BIIMSIHUSL.

14 |PacueT paMOYHBIX CUCTEM.

OpHOMPOJIETHBIE PaMbl. 3aMKHYTHIE OTHONIPOJICTHBIE paMbl. 3aMKHYTBIE IBYXIPOJICTHBIE paMbl. 3aMKHYTHIE
TPEXMpoJIeTHRIE paMbL. TpedyeTcs:




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

. OTIPEAEINTD BHEITHNE W BHYTPCHHHUE YCWINS B KOHCTPYKIIUH

. ONIPEJICTNTh N3rHOAIOINe MOMEHTHI B CEYCHUH PUTEIS

. OTIPEJICTIUTH OTACHOE CEUCHHE. ONPECTIUTH JUIsl HETO MaKCUMAabHBIN M3rHOaroNIii MOMEHT.
. IOCTPOUTH AMIOPY U3THOAIOIIET0 MOMEHTA U MONEePEUHON CHIIBI

AW N —

15

Pacder npsiMOTyOIbHOM TIJIUATHI.

Pacuer npsimoryonbHO# manTsl. [InnTa cBOOOAHO ONMUpaeTcsi BCeMH KpasiMH MO PABHOMEPHO
pactipeneneHHOH Harpy3koi.[lnnra nByMs kpasmu 3afenaHa IByMsI CBOOOIHO OMHpaeTcs Mo AeiicTBHEM
PaBHOMEPHO pacHpeesIeHHON Harpy3koi. [lnnTa 3agenanHas BCceMu KpassMU 1101 pABHOMEPHO
pacnpeneseHHON Harpy3Kou.

OnpenenuTs IpOTHObI B TOYKE C ONPEAETICHHBIMA KoOpauHaTaMu. OnpeaeuTh H3THOAI0NTH MOMEHT I10
ocsiM koopauHaT. OnpenenuTs MornepevHble CUITbI IO OCSIM KoopAuHaT. ONpeieuTh ONIOPHbIE PEaKIHH 110
ocsiM KoopauHaT. [IpeiBapuTeIbHO ONPEAEIUTh COOTHOLIEHHE CTOPOH ILTHTHL. [IocTponTh S1IOpHI
M3rn0aIOIINX MOMEHTOB M ONEPEYHBIX CHII

16

Pacuer MpsAMOYT'OJIbHBIX U TPCYT'OJIBHBIX IIIWUT IO TpeYFOHBHOﬁ Har py3KOI>i.

PacueT npsAMOYTONBHBIX ¥ TPEYTOJIBHBIX IUIUT IO/ TPEYTOIbHOM Harpy3koi. [lnura npsiMoyronsHas
3aJieTlaHHas 0 BceMy KOHTYpY. PaBHOCTOPOHHSS TpEeyroJbpHas IINTa CBOOOAHO ONepTast IO BCEMY KOHTYDY.
PaBHOCTOPOHHSISI TpeyroyibHAs IUTUTA 3a/ieJIaHHAs 110 BCEMY KOHTYPY.

PaccmaTpuBaroTcs cirydan CBOOOIHOTO ONMPAHUSA, C 33/1€NIKOH TUIUTHI IIPU ICHCTBUH paclpeelIeHHON
Harpy3KH I0 3aKOHY TpeyroiabHuKa. Onpenensercs mporud B 3alaHHBIX TOUYKaxX IUIHTHL. Onpenensercs
M3rubaromyii MOMEHT U MOIepeyuHasl Cria B 3aaHHBIX Toukax OMpeensioTcs ONIOPHbIE PEaKkluu B
3aJJaHHBIX TOYKaX. IPOU3BOAUTCS MOCTPOCHHE MO JAHHBIM aHATUTUYECKOTO pacueTa S0P U3rHOaromero
MOMEHTA U TIONEePEYHOM CHIIBI B 3aJJaHHBIX TOUKAX C KOOPAWHATAMHU.

17

OHpe,I[CJ'ICHI/IC AUHAMHUYCCKUX XAPAKTCPUCTHUK I'PYHTOB U CTPOUTCIIBHBIX MATCPUATIOB.

Ilo HOPMATHUBHBIM JaHHBIM OIIPCACIIAIOTCSA (I)I/ISI/IKO-MexaHI/I‘IeCKI/Ie HOPMATUBHBIC XAPAKTCPHUCTUKU I'PYHTOB.
MeTOI[aMI/I pacycTa Ha cericMHYECKHe BO3,I[GI>'ICTBPIH OIMPCACIIAIOTCA U3MCHCHUA @HSHKO-MCX&HI/I‘IGCKI/IX
XapaKTCPUCTHUK I'PYHTOB. HpOI/ISBOZ[I/ITCH aHaJIn3 U ACJIar0TCA BbIBO/IBI.

18

Pemenue 3amay 0 cBOOOIHBIX KOJIEOAHUAX CUCTEMBI C OJTHOM M HECKOJIbKHUMU CTEIIEHIMU

CBOOOIBI.

Jst pacdera mpUHUMAETCS yIpyras HeBecoMas 0allka 1 HEKOTOPOE KOJIMUYECTBO (M0 MHAUBHIYATEHOMY
3a/IaHHI0) COCPeNOTOUEHHBIX Macc. [IpereOperas mpoaoIbHBIMU JAeopManusIMu OCH OaKU B TIpoIiecce
KOJICOAHUH ONpeIessieM MOJOKCSHUE CHCTEMbI IPH MEPEMEIIICHUH COCPEIOTOUCHHBIX MACC B TPOU3BOJIBLHBIC
MOMEHTBI BpEMEHH, BbI3BAHHBIMHU YIIPYTUMH JiehopMalusiMy OaJIKK B OTIEPEYHOM HaIPaBJICHHUH.
UCIIONIb3YEM YPABHEHHS U METO/I CHJL. OMPEJIENIIEM MepeMelieH e IPON3BOIBHOM MaCChI. OnpeessieM
MHETPUHOHHYIO CHITY. COCTaBIIsieM cucTeMy Au((epeHIHaTbHBIX YPaBHEHUI ABUKEHHUS KOTOPBIE
OIMUCHIBAIOT KOJIeOaHUs 3aaHHO# Oanku Pemaercst cuctema ypaBHEHHH ¢ HECKOJIBKUMU PEIICHUSMH.

19

Pemenne 3aa4 O BbIHYKIACHHBIX KOJICOAHHSIX CUCTEM C O}IHOﬁ NI HECKOJIBKUMHU

CTETIEHSIMHU CBOOO/IBI.

PaccmatpuBaeTcst yCTaHOBHBILIEECS BEIHY)KICHHOE KoJle0aHNe CUCTEMBI 0e3 ydeTa BHEIIHETO WK
BHYTPEHHETO COMPOTUBICHUA. TpedyeTcst OnpeIeuTh:

1. YactoTsl 1 iepuoj; cOOCTBEHHBIX KOJIeOaHUIT paccMaTpUBAEMOI CHCTEMBI

2. ompenenseTcs aMIUINTyAa COOCTBEHHBIX KoJieOaHmid U rpadudeckoe n300pakeHne cOOCTBEHHBIX (GOpM
3. IpoBepsieTCsl OPTaroHaILHOCTh COOCTBEHHBIX (POPM KoneOaHuH

4. onpezenseTcs Kpyrosas 4acToTa BBIHYKACHHBIX Koje0aHui 1 n300pakeHne NpUMEPHOTO BH/ia rpaduka
K03(PHUINeHTa TUHAMUYIHOCTH B 3aBUCHMOCTH OT OTHOLIEHUSI YaCTOT BBIHYK/ICHHBIX KOJIeOaHUI 1
COOCTBEHHBIX KoJIeOaHMI

5. onpenenseTcs: aMILTUTY 1a 3HAUEHHH HHEPLIHOHHBIX CHIIO. ONPEIEIISIeTCs SMIOPHI U3TNOAIOINX MOMEHTOB H
aMIUTUTYAA U3rHOAIOIUX MOMEHTOB IIPH BRIHY)KACHHBIX KOJEOAHMSIX CTAI[HOHAPHOTO PEeXMUMa KoJieOaHuit
pamel.

7.IpOCTPOEHHUE SMIOPHI MOMEHTOB TP OJHOBPEMEHHOM JAECHCTBHM CTATUYECKUX U JUHAMHYECKUX CHII.
OTIpeIeNAETCs MTOJIOKEHHE OTTAaCHOTO CEUSHHS KOHCTPYKIIUU




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
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OnpeneneHue CEMCMUYECKUX CUII HA OCHOBE JIMHEHHO-CIEKTPAIIbHOM METOAMKH.

I[HS[ pacuera BaﬂaHHOﬁ KOHCTPYKIUU MIPHUYIAJIBHOTO COOPYIKCHU A MTPOU3BOAUTCA paCuCT METOAOM JIMHEHHO-
CIICKTPAJIbHOT'O aHaJin3a ¢ MPUMEHCHHUCM HOPMATHUBHBIX TpeGOBaHI/Iﬁ MMPOCKTUPOBAHUA B CEUCMHUYECKUX
paﬁOHax TUAPOTCXHUYCCKUX COOpy}I{GHI/Iﬁ. I/ICXO,HHLIC JaHHBIC BbBIJIAKOTCA B COOTBECTCTBHHU C CEHCMHUYECKUM
paﬁOHHpOBaHHeM 00BEKTOB CTPOUTCIILCTBA

21

Pacuér q)OpM COOCTBEHHBIX KOJIEOaHUM COOpy)KGHHfI C UCIIOJIB30BAHUECM ITPOTrpaMMHBIX
CPEICTB.

Pacuér ¢popm coOCTBEHHBIX KOJIeOaHMI COOPYKEHHH C HCITOIB30BAHNEM TIPOTPAMMHBIX CPEICTB.
IomBoaures B mporpammHoM kKominiekce CAITP mocTpoenue Moieny TpaBUTAIIHOHHOTO COOPYKEHHUS. 1ajee
BBOJISITCS BCE BHEIIHUE HArpy3KH U MMPOM3BOAMUTCS pacydeT Mo AehopMaIisaM 1 U3MEHEHHS GopM
KOHCTPYKLIMH NPHU ceficMUUeCKOM Bo3aeHCcTBUH. ONpenessiFoTcsl CMELCHUS U CTUTH COOPYIKEHHUSL.
Omnpenensiercs ero yCToiunuBOCTb.

22

Pacuér COOPY)KCHI/Iﬁ Ha CeMCMHYECKOe BO3,I[CI>1CTBPIC C UCIIOJIb30BAHHUECM IIPOIrpaMMHBIX
CpCacCTB.

Co3znaeTcsi MOJENb THIPOTEXHUYECKOTO COOPYIKEHHUS B BUJIE OSTOHHOM IUIOTHHBI CPEIHEHAIIOPHOTO
THAPOY3JIa. ONPEACIISIOTCS UCXOIHbIE JaHHbIE I BBoAA B porpammHslil komiuieke CAIIP. OnpenenstoTes
YacTOTHI COOCTBEHHBIX KOJICOaHUI PH TOPU3OHTAIBEHO-BPALIaTeIEHOM ABH)KCHUH COOPYIKESHHS,
HpeIoaras ero )ecTkocTb. OnpenessiroTess COOCTBHHBIC YaCTOTHI KOJICOAHHI COOPYKSHUS TIPH
OJJTHOBPEMEHHOM Y4YeTe H3THOAIOIIMX U CABUTOBBIX Ae(opMaliii COOpYKeHHUs 0e3 yueTa IoJaTIMBOCTH
ocHoBauusl. [IponsBoanTcs nocrpoerne Gopmbl KoneOaHUH. ONPeNesToTCs KOIPPHUIUESHTH! POPMBI
konebannii. Onpenenstorcs: Kod(pPUIMESHTH JTUHAMUYHOCTH JUTS KX 0i hopMbl Konebanuid. OnpenensoTcs
CIEKTpPaJIbHbIE C3aHUCHHSI CEHCMHUYECKUX CHJI C YUETOM BeeX (popM KoneOaHHUi 1 CTPOUTCS 3ITI0pa
M3rn0aI0INX MOMEHTOB 1 ONPEYHBIX CHJI B IIPOrpaMMe. Jajiee IPOU3BOAMUTCS 0popMIICHHE PE3YIIbTaTOB U
UX aHalu3.
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OneHka BIUSHUS 0COOEHHOCTEW KOHCTPYKLIUU COOPYKEHUSI HAa €r0 CECMOCTONKOCTb.
PaccmarpuBaroTcst Tp OCHOBHBIX KOHCTPYKIIMH THAPOTEXHHYCCKIX COOPYKECHUH C OTIpeIeIIeHHBIMU
TPaHUYHBIMHU YCIOBUSIMH:

1. mpuYaIBbHBIE COOPYKEHUSL

2. IUIOTUHBI TIOJTIOPHBIC

3. OrpagUTebHbIC COOPYIKECHHSI

[Tpou3BOIUTCS KOHCTPYHUPOBAHKUE 3TUX COOPY)KEHUH [0 TPEM BapHaHTaM KOHCTPYKTHBHBIX cxeM. [lanee
MPOU3BOIUTCS PACYET B IMPOTPAMMHOM KOMILJIEKCE 3TUX BAPHAHTOB KOHCTPYKIUU. OMpPEaeaOTCs BCe
napameTpsl U3UOAOIIMX MOMEHTOB, MONIEPEYHBIX CHII, eopManuil 1 u3MEHEHUsT ()OPMBI KOHCTPYKITHH.
IIpousBoauTCs aHAIN3 CEHCMOCTOMKOCTH KaXKJJOM KOHCTPYKLIHH.

24

B3anmopeiicTere coopyKEHUN C OCHOBAHMEM IPU CEHCMHUYECKOM BO3/IEHCTBUMU.

Ilo 3a1aHAUI0 BBIAACTCA KOHCTPYKIUA THAPOTEXHUYCCKOI'O COOPYKCHUSA MHANBHUAYAJIbHO. OHpe,ZleJ'IHIOTCH
XapaKTCPUCTHUKHU I'PYHTOB @HSHKO—M@X&HH‘IGCKI/IC. HpOI/ISBOI[I/ITCH aHaJIn3 BSaHMOﬂeﬁCTBHﬂ T'PYHTOB 1
COOPYXKEHUS IIPU CECMUUYECKOM BO3JECICTBUM HA COOpYkKeHHE. I3MEHEHUE reOMETpUN KOHCTPYKLUU U
(hM3NKO-MEXaHNIECKHUX XapaKTePUCTHK IPYHTOB. MepOonpHsTHS CIIOCOOCTBYIOIINE YTy IIICHHIO
CEIICMOCTOMKOCTH 0OBEKTa NCCIIECTOBAHHUS.

25

B3anmopencTere coopyKEHUN C BOXHOM CPENON IIPU CEMCMUYECKOM BO3IECHCTBUH.

Ilo 3aJaHUI0 ONPEACTAOTCA KOHCTPYKTUBHBIC XapAKTCPUCTUKU U CTPOUTEIIbHBIC MaTCpHaJIbl COOPYIKCHUS.
OHpeﬂeHﬂeTCH FI/I,HPOJ'[OFI/I‘JCCKI/I?I PE)KHUM B MOMCHT 06pyHICHI/IH BOJIHBI IYHAMHU Ha COOPYIKCHUC.
HpOI/ISBOHI/ITCﬂ pacyer YCTOﬁQHBCOTH U MMPOYHOCTU KOCHTPYKIHHU KOMGI/IHHpOBaHHI)IM METOJAOM pacyeTa
TEOpUU YIIPYTrOCTH

26

Pacuer HpPI‘-IaJ'IBHDfI KOHCTPYKIHUU THUIIA 6OHBBepK Ha ceiCMUUYEeCKHe HarpyskKu.
IIpon3BoanTCS pacyeT Mo UCXOAHBIM JaHHBIM COOPYXEHHS MPUYAIbHOIN CTEHKH THIIA OOJIBBEPK B
COOTBETCTBUH C HOPMATHUBHBIM JIOKYMEHTOM II0 pacueTy MPHUIaIbHOTO COOPYKEHUS THIa 0OJIbBEPK Ha
ceifcMuueckne Bo3neiicTBus. Pabota mpeaHazHadeHa U 3aKpEIUIeHUS] KOMIIETEHITNH CBA3aHHBIX CO
CHOCOOHOCTBIO 00YYAIOIINXCS HCIIOTIB30BATh HOPMATUBHBIE TOKYMEHTHI B ITPOEKTHPOBAHNU COOPYKEHUI




/ TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
n/n

BOJIHOTO TPAHCIIOPTA

27 |HopmatuBHBIN pacyeT OETOHHOHN TJIOTHHBI HA CECMOCTOHKOCTb.

BeigaeTcs nHAMBUAYaNbHOE 3a/laHUE I pacdyeTa Ha ceiicMUYecKue Harpy3ku O€TOHHOM BOJOJICUBHON MM
I'IyXOH IJOTUHBL B COOTBETCTBUU ¢ HOPMATUBHBIMU JOKYMEHTAMU THIPOTEXHUUCEKUE COOPYKEHHS
MIPOEKTUPYEMBIE B CEHCMUYECKUX pailoHaX MPOU3BOAUTCS PACYET HAa CEHCMOLYCTOMYMBOCTD 33JaHHBIX
apaMeTPOB IUIOTHHEL. Pa3pabaTeIBaroTcs peOMEHIANH 110 YIIYYIICHAIO0 CEHCMOCTOMKOCTH KOHCTPYKIIUH
COOPYKEHHS.

28 |CelicMHUECKHUI aHANIN3 THIPOTEXHUYECKOTO COOPYKEHHUS Ha CEHCMOCTOMKOCTB.

PaboTa npencrasnsier co0oit aHaTUTHUECKHH 0030p CEHCMOCTOMKOCTH COOPYEHUH THIPOTEXHUYECKUX 1
BBIABIICHUS HEJOCTATKOB M IPOOIIEM pabOThl COOPYXKEHHS B CeHCMUUECKUX ycaoBusax. Pazpaborka
MEpPONPUATUI HIIM MHHOBALIMOHHBIX NPEI0KEHUH [0 YCUIICHHUIO COOPYKEHHH U YITydIIeHUIO
CEICMOCTOMKOCTH.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/ Bun camocTositenbHOM paboThI
/11

PaboTa ¢ KOHCIIEKTOM HCKHHﬁ, HN3YUCHUC JIMTCPATYPHI.

IToaroroBka k MNPAaKTUYICCKUM 3aHATHUSAM.

[ToaroroBka k 1a0OPATOPHBIM pabOTaM.

Boinonnenue kypcoBoit paboTBhI.

IToaroToBKa K MpOMEXYTOYHOM aTTECTALMH.

o O] M W N

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX pabOT

1. OnpenenHue NpOYHOCTH, KECTKOCTH, YCTOMYMBOCTH KOHCTPYKIIUU KaMeEpbI
CYZIOXOJHOTO IIUIF03a C UCTIOJIb30BAHUEM COBPEMEHHBIX CTPOUTEIBHBIX MAaTEPUAJIOB

2. OmnpenenHue TMPOYHOCTH, IKECTKOCTH, YCTOMUMBOCTH KOHCTPYKIIHH
BOJIOIIPOBOJIHBIX TAJIEPEN B YCIOBUAX KPYIJIOTOAUYHOTO CYyTOXOACTBA

3. OnpenenHue NpOYHOCTH, KECTKOCTH, YCTOMYMBOCTH KOHCTPYKIIMHM apOYHO-
rpaBuTarionHou wiotuHkl (Casuo-Ilymenckas)

4. OrmnpenenHue MNPOYHOCTH, IMHKECTKOCTH, YCTOMYMBOCTH KOHCTPYKIUH
MPUYATIEHOTO COOPY>KEHHUSI TUIA OOJIbBEPK B YCIOBUAX APKTUKU

5. OmnpenenHue MNPOYHOCTH, IKECTKOCTH, YCTOWYMBOCTH KOHCTPYKIIUHU
I'PaBUTAILIMOHHOM MPUYAIbHON CTEHKHM MPU U3MEHEHHHM TIIyOMHBI M MHapaMeTpoB
CylHa

6. OmnpenenHue MNPOYHOCTH, IKECTKOCTH, YCTOMYMBOCTH KOHCTPYKIIMU
pa3IMuYHBIX THUIOB YKpEIJICHUS OeperoBod JHMHUM WJIM  OTPaJAUTEIHLHOTO
COOPYKEHUS IPHU BO3IEMCTBUU BETPOBOM U CYAOBOW BOJIHBI

7. MWUccnenopanne HJC npu H3MEHEHUSX HArpy30K Ha MPUYAIbHOE
coopykenue Merogamu MKD npu nepeBoopykeHUH MpudaibHOTro ppoHTa




8. UccnenoBanue BO3IEUCTBUS 3€eMIIETPSICEHUS HA KOMIUJIEKCHBIE THIPOY3JIbI

9. AnHanu3 3eMIETPSICEHUN MPOUCXOAAIIMX B MOpPE M HUX TOJICEICTBUS.
N3yuenne Llynamu.

10. Amnanu3 KOHCTPYKIMHM MPHYATIBHOTO COOPYKCHHS MOJBEPIIIErocs
BO3JCHUCTBUIO IIYHAMU.

5. IlepeueHp wu3MaHWM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).

No
/ bubnmorpaduueckoe onvcanue Mecto nocrymna
II/11
1 Crymumu, JI. FO. CtpouTenbHas MeXaHHKa https://znanium.com/catalog/product/1013446
IUIOCKUX CTEPIKHEBBIX CUCTEM : y4eOHOE (nata obpamenus: 29.02.2024).

noco6ue / JI. ¥O. Crynumun, C. U. Tpymus ;
nox pen. C. U. Tpymuna. — 2-e uzn. —
Mocksa : UTHOPA-M, 2019. — 278 ¢c. —
(Beicmiee oOpa3oBanue: bakanaspuar). - ISBN
978-5-16-009451-9. - TekcT : 2IeKTPOHHBIH.

2 Bapnansu, I'. C. Conporusiienre marepuanos | https://znanium.com/catalog/product/1941755
C OCHOBaMH TEOPUH YIIPYTOCTH (mata oOpamenus: 29.02.2024).
tacTuaHocTH : yuebnuk / I'.C. Bapnanss,
B.A. Augpees, H.M. Atapos, A.A. ['opiikoB ;
nox pen. I'.C. Bapnansna, H.M. AtapoBa. —
2-e u31., uctp. u gon. — Mocksa : UTHOPA-
M, 2023. — 512 c. + Jlomn. matepuasl
[DnexTponnsbIit pecypc]. — (Briciee
obpasoBanue: bakanmaspuat). — DOI
10.12737/3068. - ISBN 978-5-16-009587-5. -

TekcT : ANeKTPOHHBIN.

3 Tpymun, C. Y. CtpouTenbHas MEXaHUKA! https://znanium.com/catalog/product/2111785
METO/] KOHEYHBIX DIIEMEHTOB : YUeOHOE (mara obpamenus: 29.02.2024).

nocodue / C.1. TpymmH. — Mockaa :
NH®PA-M, 2024. — 305 c. + [Hom.
MaTtepuaibl [ DIEeKTPOHHBIN pecypc|. —
(Briciiee o6pa3zoBanue: bakanaBpuar). —
DOI 10.12737/17500. - ISBN 978-5-16-
011428-6. - TekcT : 27IEKTPOHHBIHA.

4 MacaenaukoB, A. M. JluHaMuka u https://urait.ru/bcode/536586 (nara
YCTOWYMBOCTB COOPYKEHUM | YUEOHHK U obpamenust: 29.02.2024).
MPAaKTUKYM JUIs By30B / A. M. MacieHHUKOB.
— Mocksa : U3narensctBo HOpaiit, 2024. —
366 ¢. — (Bricmiee oopazoBanue). — ISBN
978-5-534-00220-1. — TeKcCT : AMeKTPOHHBIN




6. IlepedeHb COBpPEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Odummanererit caitt PYT (MUUNT) (https://www.miit.ru/).

Hayuno-texanaeckas 6uobnmmorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenpHas wiatdopma «tOpaiit» (https://urait.ru/).

O6mme  wHPOPMANMOHHBIC, CIPABOYHBIE W  IOWCKOBBIE  CHCTEMBI
«Koncynbrant [lmocy, «["apanTy.

DNEKTPOHHO-OMOIMOTeUHAs cucTema U3/IaTEIbCTBA «Jlaaby
(http://e.lanbook.com/).

DneKTpoHHO-0MOmoTeunas cucrema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /11 OCBOCHUS AUCIUTLIUHBI (MOIYJIs).

1. Onepauunonnas cuctema Microsoft Windows

2. Oducueiii maket npunoxennit MS Office (Word, Excel, PowerPoint)

3. Cucrema aBTOMaTU3UPOBAHHOIO NMPOEKTHUpoBaHus Autocad

4. Tlpu npoBeACHUM 3aHATUNA C MPUMEHEHUEM 3JIEKTPOHHOIO OOYy4YeHUs U
JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH, MOTYT MPUMEHATHCS CIEIyIOIINe
cpenctBa kommyHukanuii: DMMIOC PYT(MUUT), Microsoft Teams, snekrponHas
nmo4Ta, ckain, WhatsApp u T.11.

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MpOoIecca MO AUCIUILIAHE (MOIYIIO).

VYyeOHble ayaUTOPUU IS TPOBEAEHUS YYEOHBIX 3aHATHUMA, OCHAICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HAOOpamMu I€MOHCTPAIMOHHOTO 000PY10BaHMUS.

9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

3ayeT B 3 cemecTpe.
Kypcogas pabota B 4 cemecTtpe.
Dk3ameH B 4, 5 cemecTpax.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouyHblE MaTepualbl, TPUMEHSAEMbIE MPU MPOBEACHUU MPOMEKYTOUHOMN
aTTeCTaIllH, pa3padaThIBAIOTCS B COOTBETCTBUHU C JIOKATHHBIM HOPMATHBHBIM aKTOM



PYT (MUUT).
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