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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

W3ydyeHne JAMCHMIUIMHBI — MpeArnojaraeT 3HaAKOMCTBO C  HaumOoljee
YHOOTPEOUTENbHBIMA B HACTOSIIIMA MOMEHT YHCIEHHBIMM METOJIaMH aHAJIM3a
IIOBEJICHUS] CHUCTEM, NPOSABIISIOMINX HEJIMHEWHBIE CBOMCTBA IPU CTATUYECKOM H
JUHAMHUYECKOM 3arpykeHuu. lIpeanonaraercs Takke pacCMOTpPEHHE BOIIPOCOB
YCTOMYMBOCTHU C pACCMOTPEHHEM (PU3NUECKON HEIMHEHHOCTH MaTepuaia.

3HaHUA, KOTOpPbIE NPUOPETAIOT yUAIUECS B IPOLIECCE U3YUEHHUSI IUCLUTUIMHBI
OyayT BOCTpeOOBaHbI IPHU MPOECKTHUPOBAHUM BHUCSYMX M BAHTOBBIX MOCTOB, U
JAPYTUX BaHTOBBIX KOHCTPYKILUH MPU pa3HOOOPa3HBIX BO3ACUCTBUAX: CTATUUECKOE
3arpy’kK€Hue, TMHAMAYECKOE BO3ACHCTBHE MOABUKHOW HArpy3KH, CEHCMHYECKOE
BO3/ICHCTBHE, BO3JICCTBHE BETPOBOU HarpysKu, BO3/ICHCTBHE
pacIpoCTpaHAIOLIEICS BOIHBI Ae(opMaLil Ha OJA3EMHOE COOPYKEHHUE.

3amauell  M3y4deHUs ~ JAMCHMIUIMHBI  SIBISETCS  3HAKOMCTBO Kak ¢
TEOPETUYECKUMU IIOJIOKECHUSAMU MOJCIMPOBAHUA JBIDKEHHUS B HEIMHEHHBIX
CUCTEMAaX, TAK U C MPAKTUYECKUM HCIOJIb30BAHUEM HEKOTOPBIX CYLIECTBYIOIIUX
IIPOrPaMMHBIX KOMILUIEKCOB.

2. Ilnanupyembie pe3ynbTaTbl 00y4eHUS O TUCUUITUHE (MOIYIIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHIINIM) B PE3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHbBIE 3a7aud B MpodeccuoHaIbHOM
NESATETbHOCTH, HCIOJB3YS METOABl ECTECTBEHHBIX HAyK, MaTeMaTHYeCKOTO
aHaJIM3a u MOJICITMPOBAHUS;

IMK-23 - CnocobeH BiajeTh METOJIaMU pacyeTa M KOHCTPYHUPOBAHUS
HECYIIUX TOJI3EMHBIX COOPY>KEHUH.

OOGy4eHwue 1o JUCUUILUIMHE (MOIYJTIO) MPEANOJaraeT, YTo Mo €ro pe3yjibTaram
oOyyaroruiicst Oyier:

3HaTh:

METOJIbl ~ PCIICHUS HEIMHEWHBIX  3ajad  CTPOUTEIBLHOM  MEXaHUKH
MPUMEHUTEIBHO K CIy4asiM CTaTHYECKOTO 3arpyXeHus, JIHUHAMUYECKOTO
3arpy:KeHus U cliydasl aHaju3a YCTOMYMBOCTH PAaBHOBECHS.

YMmeTh:
YMeTB ITIOJIJIB30BAaTHCA CyH_IeCTByIOHH/IMI/I YUCJICHHBIMUA MCTOAAMHN aHaAJIM3a
HEJTMHEWHOTO MOBECHUS CTPOUTEIBHBIX KOHCTPYKITUH.

Baanern:



HaBbIKaMMU IIPAKTUYCCKOTO HMCIIOJIBb30BAHHA HCCKOJIBKUX IIPOTPAMMHBIX
IMPOAYKTOB € aHAJIM30M TOYHOCTH II0JIYYACMbIX PC3YJIbTATOB.

3. O6beM TUCIUTLIUHBI (MOTYIIS).
3.1. O0mas TpyA0eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TpyIOEMKOCTh AUCIHUIUIMHBI (MOIyJisA) coctaBisieT 6 3.e. (216
aKaJeMHYeCKuX Jaca(oB).

3.2. OOwvem mucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIaMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

Konnuectso yacos
Tun y4eOHbIX 3aHSTHIT Bcero| Cemectp
Nell
KonrtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCETO): 80 80
B ToMm uncne:
3aHATHUS JEKIIMOHHOTO THUIIa 32 32
3aHATHS CEMHUHAPCKOTO THIIA 48 48

3.3. O6beM muCHUIUIMHBI (MOIYJisA) B (OpMEe CaMOCTOSITENIbHOW padOThI
oOydJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCA C
nearoruaeckKuMu paboTHUKAMHU U (WITH) JIUIIaMU, PUBIIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNpHON MpOTrpaMMbl HA HWHBIX YCIOBHUSX, TpPH NPOBEIACHUU
MIPOMEKYTOUHOM aTTecTaluu coctapiiger 136 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJTHOCTHIO B (POpME caMOCTOSTENIHbHON padOThl 00yJaromuxcs, a Takxke B hopme
KOHTaKTHOU pabOThl OOy4YaIOIIMXCA C MEJaroru4ecKuMu paboOTHUKAMHU | (UJTHN)
JUIaMH, TIPUBJIEKAEMBIMH K peaIM3aIlii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3aHsATHs JISKIIUOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

HGKOTOpre TUIINYHBIC BU/bI HEJIMHEHHBIX 3aa4, MPaKTUICCKU BOCTp€6OBaHHbIe npu

pacyere KOHCTPYKIUM:

¢u3nuecky HeNUHEHbIE 331241, TeOMETPUUECKU HeIIMHEeHHBIE 3a1aull (BUCAYME U BAHTOBBIE CUCTEMBI,
U3MEHAEMbIE CUCTEMBI) , CHCTEMBI C BBIKIIOUAIOLIUMHUCS CBSA3SIMU (OZHOCTOPOHHUM OTIOP IPYHTA),
HEJIMHEHHOCTh B IOBEACHUH Harpy3Ky, 3a/laull C IOCIEeJ0BATEIbHBIMY Pa3pyIICHUIMNU), 3a4a49a O
HO/BIKHOM HarpysKe ¢ y4eToM Mace SKHUIaXka, BOIHOBBIE 3a/1aul AT CPe/bl, He BOCIIPUHUMAIOIEH
pacTsDKEHME, yCTOHINBOCTD PABHOBECHS IIPH MOMEHTHOM 3arpyXeHUH U JIP.

KacarennHas )KeCTKOCTD.
KacarenpHas matpuna xecTKOCTH 31eMeHTa. [IprMep cTepkKHs ¢ LapHUPHBIM IPUCOEANHEHUEM K Y3J1aM

CraTtuueckue MCTOAbI HAXOXACHUA PAaBHOBECCHOI'O COCTOAHUA HEJIMHEHHBIX CHCTEM.
Meton HproToHa penieHust HeMMHEHHBIX ypaBHEeHU paBHOBecHs. CI0KHOCTH YHCJIEHHOTO aHaJIu3a MpU
UCIIOJIb30BaHUHU 3TOTO METO/Ia, CBA3aHHBIE C MHOKECTBEHHOCTBIO PABHOBECHBIX (OpPM.

Crydau pacxoJsIIerocsi HTePaIliOHHOTO MPoIlecca BEIUUCICHUH. MeTo/ ] mocieoBaTebHbIX JOTPYKeHUH.

HpI/IMepI)I YU CJICHHBIX METOAUK JIA MOJYUCHUA MaTPULBI ) KECTKOCTHU.
ManI/ILIa JKECTKOCTH MPOCTPAHCTBCHHOI'O PACTSXKMUMOTO HUTCBOT'O JICMCHTA HpOI/I3BOJ’IBHOI>i IIOJIOrOCTHU U
CTCIICHU TPOBHUCAHUA. Brruncnurensabrit AJITOPUTM MCTOJIAa «THIIA CTpeJ’IB6BI)>

JnHaMuueckre METOIbl peleHus 3a/1ay.

. KJ'IaCCI/Iq)I/IKaIlI/I)I METOAOB I10 MPUHIUITY ABHBIX U HCABHBIX BUUNCIIUTCIIBHBIX CXEM.

SIBHAs BBIUMCIIMTEIbHAS cXeMa HHTCI'PUPOBAHUA ypaBHeHI/Iﬁ ABWIKCHUS , UCITOJIB3YHOIIIAd
OKCTPAOJAIUIO I10 A):[aMcy

SIBHasl BEIUMCIUTENbHAS CXeMa HHTETPUPOBAHUS YPABHEHUH IBUKEHUS , UCTIOIB3YIOMIAs SKCTPATOIISIIUIO
no Anamcy

Vuer ¢puzndeckoit HEMTMHEWHHOCTH.
Henwuneitnas ynpyrocts. BHyTpeHHee TpeHHE B MaTepralle Ha OCHOBE UCTIONIB30BaHUs 0000IICHHOM
nuarpammel [Ipanaris.

KonTakTHBIE TMHAMUYECKHE 3aa4H.
MeToap! MOAETMPOBAHUS KOHTAKTHBIX CHJI B IIPOLIECCE MHTETPUPOBAHNS ypaBHEHUH IBIKEHHUS. 3a1ada
JACMOHTAa)Ka OTCIIYKABIICTO MPOJICTHOTO CTPOCHHUS MOCTA.

JlvHaMUYeCKUi METOJ| PEIICHUSI HEIMHENHBIX CTATUYECKHUX 3aa4.
PCH.IGHI/IC HpO6J’ICMH OTCYTCTBI/I?[ CAUHCTBEHHOCTU pCI.HeHI/IH.

10

HenuHelHOCTH 3a/1a4u O MOABUKHOM HArpy3Ke, CBSI3aHHAsI C y4€TOM MacChl IIOJIBM>KHOTO

coctaBa. Ee pelrenne kak KOHTaKTHOM 3aJa4u
HenunelHOCTS 3a1a4u O IOJIBUKHOW Harpys3Ke, CBsI3aHHAs C y4ETOM MAacChl IOJBUIKHOIO cocTasa. Ee
peleHre Kak KOHTaKTHOW 3a1auu

11

O HEsSBHBIX BBIYHCIUTEIBHBIX CXEMaX MHTET PpUpPOBaHUA ypaBHCHI/II\/'I JIBIDKeHHs. 1x

npeumMmyniecTBa 1 HCJOCTATKH.
O HESBHBIX BBIYMCIUTEILHBIX CXeMaX HUHTCTPUPOBAHUA ypaBHeHI/Iﬁ JBHIKCHUA. Hx npeumMyniecTBsa u
HCIOCTATKHU.

12

Pemenne BOTHOBBIX 33/1a4 HA OCHOBE YMCJIEHHOW IIarOBOW MPOLEAYPBI NHTETPUPOBAHUS

YPaBHEHUH JBUKECHUS.
Peienue BOJHOBBIX 3a/1a4 HA OCHOBE YMCIIEHHOM 11AaroBOi NpoLelypbl HHTEIPUPOBAHUS YPaBHEHUI
JIBUYKEHMUSL.

13

Bonnossie 3ala4v B BAHTOBO-CTCPKHCBLIX CUCTCMAX.
BousHOBBIE 3a/1auH B BaHTOBO-CTEPKHEBBIX CUCTEMAX.

14

BosiHOBBIE 3371241 B CIUIONIHOM CpEJE, COAEPIKAILEH HEPETYIISIPHBIE BKIIOUYECHHS B BUIE

neOpMUPYEMBIX JIEMEHTOB M KOHLIEHTPATOPOB.
Boanoseie 3aJa4yu B CIUIOLIHOM cpeae, coaepmameﬁ HEPETYJIAPHBIC BKIOYCHUA B BU/IC L[e(bopMI/Ipyeme
OJICMCHTOB U KOHICHTPATOPOB.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

15

Henuneinnie 3aJa4u O ABMXKCHUU U3MCHACMbBIX CUCTEM U MEXAHU3MOB .
Henunetinbie 3aJa4i O IBHUXXCHUU U3MCHACMBIX CUCTEM U MCXaHU3MOB .

16

Y CTOWYMBOCTD PaBHOBECHS IPU MOMEHTHOM 3arpy>KeHUU U (PU3HUECKON HETUHEIHOCTH.
Y CTOHUMBOCTD PaBHOBECH: TP MOMCHTHOM 3arpy>KCHUU U (1)I/I3I/I‘ICCKOI‘/II HEJIMHEHHOCTH.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUC

Pemienne 1eMOHCTPAIIMOHHBIX PUMEPOB AJII PA3HOOOPA3HBIX HEIMHEHHBIX

JAUHAMHUYCCKUX 3aaa4 C UCITIOJIb30BAHUEM KOMIIBIOTCPHBIX IPOTIpaMM
Pemmenne 1eMOHCTPAIIMOHHBIX IPUMEPOB VIS pa3HOOOPa3HBIX HEMMHEWHBIX AMHAMUYECKHX 3a1ad ¢
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX IIPOIPAMM

Penrenne HenmMHEHHBIX 3aaa4 C OHHOﬁ CTCIICHBIO CBO6OI[I>I PYYHBIMH MCTOAAMHU.
Pemenne HelMHEHHBIX 3a/1a4 C OJTHOM CTETIEHBIO CBOOOIBI PyYHBIMU METOAAMH.

HOCTpOGHI/Ie KacaTeJIbHOM MaTpUulbl ) KECTKOCTU UIA CTCPIKHEBOI'O 3JICMCHTA B YCJIOBUAX

00JBIINX NepeMeIeHN
ITocTpoeHue KacaTeTbHOM MaTPHIIBI )KECTKOCTH [UISl CTEPKHEBOTO 3JIEMEHTA B YCIOBHAX OOJIBIINX
nepeMeIeHUI

HpI/IMepLI PCUICHUA CTATHYCCKHUX HEIUHEWHBIX 3a4a4 C UCIIOJIb30BAHHUEM MCTOJa

Herorona.
IIpumMeps! pelieHns: CTaTUYECKUX HEJIMHENHBIX 3a/1a4 C UCIIONIb30BaHueM MeTosia HproToHa.

I[eMOHCTpaI_[I/ISI MHOXCECTBCHHOCTHU PAaBHOBCCHLIX (bOpM IIpu OAHOM YPOBHC HAI'PY3KH.
JleMoHCTpanust MHOXXECTBEHHOCTH PaBHOBECHBIX ()OPM IPH OTHOM YPOBHE HArpy3KH.

BreraucnurensHbIe npoucaypsl MOJTYy4YCHUA KacaTeJIbHOMI MaTpulbl )KECTKOCTU IJIA

CJIOJKHBIX 3JICMCHTOB
BrruuciourensHbie npoueaypsl NoJaIydeHus KacaTelbHOU MaTpulbl )KECTKOCTU JIA CIIOKHBIX DJICMCHTOB

3az[aq1/1 Ha MCTOA MOCICA0BATCIBbHBIX HOprX(CHHﬁ.
3amaun Ha METOJ MOCTIEeI0BATENbHBIX TOTPYKEHUH.

Peniennie HeMHEMHBIX CTATUYECKUX 3a7a4d ¢ UCMOIb30BaHueEM nporpammsl NASTRAN
Pemenne HenMHENHBIX CTATUYECKUX 3a/1a4 € HCMOIb30BaHKueM nporpammbel NASTRAN

Pemenne HenMMHENHBIX 3a/1a4 C UCIOJIB30BAHNEM KOMITBIOTEPHOU IMPOTPaMMBI,

pa3zpaboTaHHOM Ha Kadeape
Pemenne HeMHEHHBIX 3aJa4 C UCIIOJIb30BAHUEM KOMHBIOTepHOﬁ IIporpaMMel, pa3pa60TaHH0171 Ha Kaq)e,upe

10

SIBHAS BBEIUMCIIMTEILHAS cXeMa HUHTCTPHUPOBAHUSA ypaBHeHI/Iﬁ ABWIKCHUS , UCITIOJIB3YHOIIad
9KCTPAIOJIAAIHUIO 110 AﬂaMcy.

SIBHAs BRIYUCIHTENBHAS CXeMa HHTETPUPOBAHYSI YPABHEHHH JBWKCHHS , UCTIONB3YIOMIAs SKCTPATIOISIIUIO
no Anamcy.

11

3amauu ¢ yueToM GU3UIECKON HEIIMHEMHOCTH

Henuneiinas ynpyrocts. BHyTpeHHee TpeHne B MaTepuaie Ha OCHOBE HCIOJIB30BaHMUs 0000IEeHHON
Jquarpammsl [Ipanaros.

Henuneitnas ynpyrocts. BHyTpeHHEee TpeHHe B MaTepralie Ha OCHOBE MCIIOIB30BaHU 0000IIeHHOM
nuarpammel [Ipanars.

12

JlnHaAMUYECKUI METOJ PEILICHUS HEIMHENHBIX CTATUYECKHUX 3aa4.
Pemrenue mpoOaeMbl OTCYTCTBHUS €IMHCTBEHHOCTH PEIICHUS.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

/1
13 |CamocrosiTenbHOE pelieHUe 3a/1a4 ¢ UHIUBUAYATbHBIMUA CXeMaMU Ha KOMITBIOTEpPE
CaMOCTOSATENbHOE peuieHue 3aja4 ¢ UHAUBUAYAJIbHBIMH CX€MaMH1 Ha KOMIIBIOTCPE
14 |CamocrosiTenbHOE petieHue 3a/1a4 ¢ UHIUBUAYATbHBIMUA CXEMaMU Ha KOMITbIOTEPE.
[Iponoikenue.
CaMoOCTOSATENbHOE peuicHue 3ajja4 ¢ UHAUBUAYAJIbHBIMU CXEMaMH Ha KOMIIBIOTEPE. HpOﬂOJ’DKeHI/Ie.
15 |3amaum HA IEMOHCTPAIMIO BIUSHUS HETMHEHHOCTH HAa UICKOMBIE (DaKTOPBI.
3amaun Ha JEMOHCTPALIUIO BIMSHUS HETHHEIHOCTH HA HCKOMBIE (DaKTOPHI.
16 |3amaum Ha y4eT KOHTAKTHOTO B3aMMOJCHCTBHSI SJICMEHTOB PACUETHON CXEMBI.
3a)1aq1/1 Ha Y4€T KOHTAKTHOT'O B3aHMOZ[eI>1CTBPIﬂ 9JICMCHTOB pacquHOﬁ CXCMBI.
17 |Pemenue 3aa4 Ha yCTOMYHUBOCTH JJIS1 MHAUBHUIYAJIbHBIX PACUETHBIX CXEM C
ucnosnb3zoBanueM nporpamMmmel NASTRAN
Pemenue 3a1a4 Ha yCTOﬁ‘IHBOCTb 1A THAUBUAYAJIbHBIX PACUCTHBIX CXEM C MCIIOJIB30BAHUEM NIPOTrpaMM bl
NASTRAN
18 |PemieHue 3a1a4 HAa YyCTOWYMBOCTD JIJISl MHIUBHIYAIbHBIX PACUYCTHBIX CXEM C
ucnonp3oBanueM nporpammsel NASTRAN/ Iponomkenue.
Pemenne 3aJa4 Ha YCTOﬁqHBOCTL A THAVMBUAYAJIbHBIX PACUCTHBIX CXEM C UCHIOJIb30BAHUCM NPOTrPAMMBI
NASTRAN/ IlpomomkeHue.
19 |3agauu Ha MOJABMKHYIO HArPY3KY C Y4ETOM MacChl OJIBUYKHOTO COCTABA.
3ama4ym Ha MOJBIKHYIO HATPY3KY C YU€TOM MAacChl MOABMKHOTO COCTaBa.
20 [HenwuHueliHas 3a1a4a yCTOWIMBOCTH TP MOMEHTHOM 3arpy>KeHUN
Hennneinas 3aJa4dya YCTOﬁqHBOCTH IIpyu MOMCHTHOM 3arpyXCeHumn
21 |Henunelinas 3a1a4a yCTOMYUBOCTH P MOMEHTHOM 3arpyKEHHH.
3KCHCpI/IMeHTaHBHaH MPOBEpPKa YUCICHHOI'O PCIICHUS C UCITIOJIb30BAHNEM na60paT0pH017I YCTaHOBKH.
22 |PemeHwue 3a/1a4¥ ¢ YACTUYHBIM Pa3pyIICHUEM.
Pemenne 3aaun ¢ 4aCTUYHBIM pa3pyLICHUEM.
23 |Pacuer Ha Bo3/€iiCTBHE TOPHAJO.
Pacuer Ha Bo3zeficTBUE TOPHAIO.
24 |HenuHeWHbIC BOJTHOBBIC 33/1a4d B BAHTOBO-CTEPKHEBBIX CHCTEMAX.
Hennnelinrsie BOTHOBBIE 3a/1a41 B BAHTOBO-CTCPIKHEBBIX CUCTECMaAX.
25 |HenuneliHas Mo/ieib BHYTPEHHETO TPEHHS, UCIIONB3YIOIIas 0000IICHHYIO JHarpaMmy
IIpanaris.
Henuneiinas Moiens BHYTPEHHETO TPEHUS, UCTIONIB3YIomas 00001meHHyto quarpammy [Ipanarmis.
26 |HemnuHeliHble BOTHOBBIE 3a1a4M.
Pemenne 3aJa4 ¢ MHAMBUAYAJIbHBIMU paCYCTHBIMU CXEMaAMMU.
27 |HenuHelHble BOTHOBBIE 3a1a4M.
Pemenne 3aJa4 ¢ MHAMBUAYAJIbHBIMU paCYCTHBIMU CXEMaAMMU. HpO,HOJ'DKCHI/Ie
28 |(3amayn Ha yCTOMYMBOCTH PaBHOBECHS A (DU3MYECKU HETHHEWHBIX CUCTEM.
3amaun Ha yCTORYMBOCTH PABHOBECHS IS (DU3MUECKH HEJTMHEHHBIX CUCTEM.
29 |[nHaMHUuecKue 3a7auu JJI CPeJl C pa3TUIHBIMU MaTepUaIaMu
I[HHaMH‘IeCKI/IC 3aa4u 1uis Cpeal € pa3jIMIHbIMU MaTepuajlaMu
30 [CamocTosTenpHas padoTa Ha KOMITBIOTEpE.
CaMocTosTeNnbHas pa60Ta Ha KOMIIBIOTEPE.
31 |CamocTtosTenbHas paboTa Ha koMmmbioTepe. [Ipomgomkenue
CamocTrosTenpHas padoTa Ha KoMmIbroTepe. [Ipomomkenne
32 |3amaum Ha yaapHOE BO3/ICHCTBHE.

3amaum Ha ymapHOe BO3JEHCTBHE.




4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/o

Bun camocrosiTensHO#M paboThI

HOI[FOTOBKa K HpOMCH(YTOqHOﬁ arrecrauuu

HOI[I"OTOBK& K TCKYIIUM KOHTPOJISIM

HOIIFOTOBKa K IPAKTUYCCKUM 3aHATHUAM.

PaboTa ¢ JICKIIMOHHBIM MaTCpUaioM.

PaGoTa ¢ nmuTeparypoii.

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

N O O Bl W N B

[ToaroroBka Kk TeKymeMmy KOHTPOJIIO.

5. IlepeueHp wu3MaHMN, KOTOPBIE PEKOMEHIYETCS

OCBOCHUHU JUCHUILUIMHBI (MOYJIA).

HUCIIOJIBb30BaTh IIpHU

No
/o

bubnnorpaduueckoe onucanue

Mecto nocryna

CrpoutenbHas MmexaHuka. Cratuka ynpyrux cucreM. Kaura
1. IToranos B./l., AnekcanapoB A.B., Kocuupia C.b.,
Honorkaszun J1.b Beiciras mkomna,2007. 512 ¢.ISDN 978-5-
06-004891-9 (xu-1) , 2007

HTB-PYT-MUUT

CrpoutenpHas MexaHuka. JInHaMUKa U YyCTOWYHUBOCTD
ynpyrux cucreM. Kuura 2., Anexcanapos A.B., [Toranos
B.J1. 3s1eB B.B. Bricmias mikona,2008. 384 ¢.ISDN 978-5-
06-004891-9 (xu-2) , 2008

HTB-PYT-MUUT

ConpotuBnenne matepuanoB. OCHOBBI TEOPUH YIIPYTOCTH U
nacTuYHoCTU. Anekcanapos A.B., [Toranos B./[. M.:
Bricmras mkoia, 2002. 399 ¢. ISDN 5-06-004280-4. , 2002

HTB-PYT-MUUT

BrraucnurenbHbIE METOBI B HEJTUHEHHON MEXaHUKE
koHcTpyKuui. 3puieB B.b. M.:HUL] *Unxenep*, 1999.144 c.:
, 1999

HTB-PYT-MUUT

Cratndeckuil pacyeT HENMMHEWHBIX HUTE-CTEPKHEBBIX
cucteM. MeToaudeckue yKka3aHusl K BBIIIOJIHEHUIO
VMHAWBUAYAJIBHBIX JOMAIIHUX 33JaHUH 110 TUCLUIUINHE
«/lnHaMMKa 1 yCTOMYUBOCTB COOpYKeHMI». 3bu1eB B.b.,
[Mreitn A.B. Tunorpapus MUNT,1989, 36 ¢, 1989

HTB-PYT-MUUT

CraTnyecKkui pacyeT HEJTMHEUHBIX HUTE-CTEPKHEBBIX
cucteM. MeToan4eckne yKa3aHusl K BHIOJTHEHHUIO
VHJIUBUAYAIbHBIX TOMAIIHUX 3aJaHUN 110 JUCLUIUIMHE
«/luHamuKa 1 yCTOMUMBOCTB cOOpyKeHui» 3b11eB B.b.,
[reitn A.B. Tunorpadus MUUT,1989, 36 c., 1989

HTB-PYT-MUUT




7 Pacuer ynpyro#i cucremMsl Ha TUHAMUYECKHE BO3/IEHCTBUS. HTB-PYT-MUUT
Y4eOHO-MEeTOINYECKOE MTOCOOHE K BBIMOIHEHUIO JTOMAIITHETO
3agaHus 1Mo qucuuiuinae «CTpouTenbHas MEXaHUKay,
«/lunamuka u ycToluuBOCTb coopykeHui». B.b. 3b1neB,
A.B.IIreiin, I1.B.ITaBnenko. M.: Tunorpadus MUNT,2020,
32¢., 2020

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJB30BATHCS MPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

http://library.miit.ru/ - s1aexkTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-
TexHuueckout ondmuoreku MUUNT.

http://elibrary.ru/ - nHayuno-31eKTpOHHAs ONOIHOTEKA.

[TouckoBsie cucteMsl: Yandex, Google, Mail.

OO6naunbie xpanunuiia uHbopmanuu: Suaekc auck https://disk.yandex.ru,
obnako mail.ru, dropbox.com unu apyrue.

Jlanee nmarOTCs CCBUIKM HA IMKJ JIGKIIUH M MPAKTUYECKUX 3aHATHH Mpod.
3pu1eBa B.b. Ha kanane FOTVYD. He Bce, HO MHOTHE JIEKIIMU U 3aHATHS DTOTO IIUKJIa
MMEIOT HETTOCPEICTBEHHOE OTHOLIEHUE U MOTYT OBITh 3((EKTUBHO MUCITOJIb30BAHBI
IIpY M3y4eHnH Moaynis «HenuHelHsle 3a1a4i CTPOUTEIbHON MEXAHUKH.

JIEKIINUN 3AHATUA

1. https://youtu.be/xf\WH6e3ZAzw

OcHOBHbIE BUbI JUHAMUYECKUX HArpy30K W BO3AECHCTBHUI(TapMOHUYECKAS,
BETEp, TOPHANO, TOABWXKHAs Harpyska, yzaap, cedcmuka). KomnnuectBo
IUHAMHYECKUX cTerneHer cBoOoabl. CBOOOAHBIE KOJIEOAHWUS CUCTEMBI C OIHOM
CTerneHbto cBoO0OAbI. https://youtu.be/fm0Ot3tWxdll

VIyYIICHHbIA BapuaHT 3aHsATHs Nel (ynydilleH Je€MOHCTPallMOHHBIN
sKkcniepuMeHT). JlemoHcTpanus moaenu. CuctemMa ¢ OAHOM CTENEeHBbI0 CBOOOIbI
(6anka). Cuctema ¢ 0OJIHOM CTENEHBIO CBOOOIBI ((hepma).

2 https://youtu.be/EOXzWHau-F4

JIEKIL 2 HACTD 1 Teopust cBOOOIHBIX KOJICOAHU CHUCTEMBI C HECKOJIBKUMH
CTENIEHSIMU CBOOOIbI

https://youtu.be/uMzpj_kTF-g

JIEKI 2 YACTD 2 Ilpumep ompenenieHus 4actoT U (HopM COOCTBEHHBIX
KOJIeOaHUM JUTSt CHUCTEMBI v TBYMSI CTETCHIMU CBOOO/IBI.
https://youtu.be/luAWRg1DhXk

OnpeneneHne 4YacTOThl JJII CHUCTEMBI C OJHOM CTEMEHBIO CBOOOBI.
Cratuuecku onpenenumas cxema. CTaTUYECKU HEONpeaesinMasi CXema.



3 https://youtu.be/FRs991JJ32k JlokazarenbCTBO CBOMCTBA OPTOTOHATBLHOCTH
¢dopm coOctBeHHBIX Konebanuil. [Tpumep. Juckpernas cucrema. KonHTuHyanpHas
cucteMa. CructeMbl ¢ KpaTHbIMU yacToTamu. https://youtu.be/SRYsPOkKOLPY

JIBa mpumMepa ornpeeneHuss 4acToT U GopM COOCTBEHHBIX KOJeOaHUM s
CUCTEMBI C IByMsI CTEIEHSIMH CBOOO/IbI ((hepMa, CHMMETPUYHASI CUCTEMA)

4 https://youtu.be/BgjYmC7Z3xs

OnpeneneHue ABWKEHHS CUCTEMbl IO HadallbHbIM ycioBusiM. Ilpumep
MOJTYYCHHS] JIBUDKEHUST CHUCTEMbl TIPU 3aJaHHBIX HAyallbHBIX CMEIICHUSX.
https://youtu.be/bYisz_GDXI8

DHepreTUUecKuil MeToj onpeseneHus: yactorel. @opmyna Panes (Teopus).
JIBa npuMepa onpeieseHus 4aCTOThl COOCTBEHHBIX KosieOanuii mo popmyse Pasest.

5 https://youtu.be/E2PoPrRBaQo

VYyeT cun BHYTPEHHETO TpEeHHUs B MaTepualie mpu KosiedaHusix. ['mnotesa
dolrra, €€ TMOJOXKUTEIbHBIE W OTPULATENIbHBIE CTOPOHBL. Mcmonb3oBaHue
0000mennon moaenu IlpaHarias mid MOOJy4YeHUsST YACTOTHO HE3aBUCUMOTIO
BHYTPEHHET0 TpeHUsA. JIOCTOMHCTBA M  HENOCTAaTKM TakKoro MOAXOJa.
https://youtu.be/23jBpv7NPsU

[IpuMep moaydeHUs] YIPOILIEHHON CTEPKHEBOM PACUETHOM CXEMBI C JABYMS
CTEMEHSIMU CBOOOJBI ISl TUJIACTHUHBI CJIOKHOTO OYEPTAaHUS U OINpeJeeHue
YUCJIIEHHOTO 3HAa4Y€HUs 4YacTOT 3TOiMl cucteMbl. OmnpeaeneHue 4actoT U (hopm
COOCTBEHHBIX KOJICOAHHUI CHUCTEMbI Ha OCHOBE MCIOJIb30BAHUS METOJIa KOHEUHBIX
AJIEMEHTOB.

6 https://youtu.be/9BPO4A5VdWc

Teopuss BBIHY)XJICHHBIX TapMOHMYECKUX KOJICOAHUW JJII CHUCTEMBI C
HECKOJIbKUMHM CTeNeHsIMH cBOOOIBI. https://youtu.be/dfUuLG15wAY

DneMeHTapHbIi pacdeT Ha yaap. Teopema 0 B3aMMHOCTU MEPEMEIECHUN ISt
UMIYJbCOB. YHCIEHHOE pelleHue 3ajJadyd  yjaapa 10 IJIAaCTUHKE C
pacrpocTpaHeHHueM BOJIH JieopMariuii.

7 https://youtu.be/ztWty60LP5c

Pacuer cuctemMbl ¢ HECKOJBKHMMH CTETNCHSIMU CBOOOJBI Ha JIEHCTBHE
MPOU3BOJIBHONM  HArpy3ku. MeToa pas3joXeHus JABWKEHUS 1o ¢dopmam
coOCTBEHHBIM KOJieOaHU# (METO; 0000IIEHHBIX KOOPIMHAT).

NCIIPABJIEHME OITEYATOK B nekiuu 7

https://youtu.be/Lz9HXYOMQKS https://youtu.be/TilswbtoOiE

[IpuMep MCIIOIB30BaHUS PA3JIOKEHUS JBHKEHUS TT0 COOCTBEHHBIM (hopMaM
JUIS CUCTEMBI C JIBYMsI CTEIEHSIMHU CBOOObI. PacueT Ha BHE3amHOE MPHUIIOKEHUE

Harpy3KH.
8 https://youtu.be/KgpDY-5X7klI



Pacuer Ha ceiicmuueckoe Bo3aeicTBre o HopMaM. CrieKTpalibHasi TEOPHSL.
https://youtu.be/6MPy-_1Y66Q

[Ipumep pacyeTa cUCTEMBI C ABYMSI CTENEHSIMU CBOOOJIBI Ha CEMCMHUYECKOE
BO3JICMICTBUE 110 HOPMaM.

9 https://youtu.be/cOB8sncE2ic MeToa KOHEYHBIX DJIEMEHTOB IS
OTIpEICIICHUS 4acTOT u bopm COOCTBEHHBIX KoJIeOaHMil.
https://youtu.be/XfG8Jj1gWeQ

Pacnipoctpanenue BosH nedopmaruii B crutontHo cpene. OTpaxeHue BOTHBI
cKaTUsl OT 3aJIe]Kd U cBOOOJHOTO Topua. OrnpeseneHne NoJ0KEeHHs dUIEHTpa
3€MJIETPSICEHUS.

10 https://youtu.be/0qG4fOTELy4 UucneHnHblie mMaroBbie METOJIbI PEIICHUS
3ana4y nuHaMHKU. [1oapoOHO: sIBHAS BEIYMCIUTEIbHAS CXEMa JJIsl HHTETPUPOBAHUS
YpaBHEHUI JIBUKEHHUS HIaPHUPHO-CTEPKHEBON CHUCTEMBI.
https://youtu.be/TRPmM46s0O8ck

[IpuMepsl, pemraemMble ¢ MCHOJIB30BAHUEM SIBHOW BBIUYHUCIIATEIIBHOW CXEMBI
WHTETPUPOBAHUS YPABHEHUI IBUKECHUS.

11 https://youtu.be/Esb4qreTsww  YcToiuMBOCTh  yHPYruX  CHCTEM.
TunuuHele BUABI MOTEPU YCTOMYMBOCTU. TpU BUAA PAaBHOBECUS U TPU METOHA
uccienoBanus ycrounocTd. https://youtu.be/SxTk7z3oyhE

VY CTONYMBOCTD CUCTEM C OAHOW CTEMEHBIO CBOOOBI

12 https://youtu.be/XhIHfQ4x3YE Ilpumep pacueTa CKaTo-U30THYTOIO
crepxkHs. Taomuipr A.D. CMuUpHOBa 3HAYEHUN peaKIUN CTEPKHSA C Y4ETOM
pOJ0JIbHOTO M3rrba. MeTos mepeMenieHnii sl pacyeTa paM Ha YCTONYMBOCTD
(cucreMa ¢ ogHUM Hen3BeCTHBIM ) https://youtu.be/RwpfT4NRICU

Y CTONYMBOCTD CUCTEMBI C IBYMS CTENIEHSIMH CBOOO1bI. CTaTUYECKUN METO/I.
DHepreTuYecKuil METo.

13 https://youtu.be/ZIbIQx1PZVM

Merton nepeMelieHnii g pacuera paM Ha yCTOMYMBOCTh. (Cucrtema ¢
HECKOJIbKUMH Heu3BecTHbIMU. [IpumMep pacueTa. https://youtu.be/FEROJIMOVy0o

Oco0eHHOCTH TIPIIIOKEHUST HATPY3KH MPU pacdyeTe paM Ha YCTONYHBOCTD.

14 https://youtu.be/lgkfnjo3kJI

[Tpubnmxennsie no6aBku mo B B bonoTtuHy Kk peakiusM CTEpKHS OT
€MHUYHBIX CMeNIeHn. MeTo KOHEUHBIX AJIEMEHTOB JIJIsl aHallM3a YCTOMYHUBOCTH
paBHOBECHSI.

XKEJIATEJIBHO  TIPOCMATPUBATH TIOCJIE  3AHATHUA 14
https://youtu.be/ZHKcP_Ueo8M

OHEpPreTUYecKuii METOJl HCCIEAOBaHUS YCTOMYMBOCTH JJIi CTEPIKHEM.
IIprmeps! pemenun.

KEJIATEJIBHO ITPOCMATPUBATD J10O JIEKIIUU 14



15 https://youtu.be/4sm1uC2tiY0

YCTOMYMBOCTh  IUIACTUH. Y CTOWYMBOCTH IPSAMOYIOJBHOW  IIAPHUPHO
OMepTOH MIACTUHBI IPU OAHOOCHOM cxkaTuu. https://youtu.be/FxidTWZYNOo

[IpuMeps! pelieHnit 3a1a4 yCTOMYUBOCTH C IPUMEHEHUEM METOJa KOHEYHBIX
AJIEMEHTOB. YCTOWYMBOCTh IUIACTHUHBI, MOJKPEIUIEHHON pedpaMH KECTKOCTH.
[Tnockas popma n3ruda MoOJOCKHU, SKCIIEPUMEHT, PacdeT. Y CTOWIMBOCTH TIJIOCKOM
¢dbopmMbI n3rnda NBYTaBpOBOI OATKH MPU ACHCTBUU COCPETOTOYCHHON CHITHI.

16 https://youtu.be/H40I16U7P_KE

[IpuMepbl YMCIEHHON pealin3aliui TUHAMUYECKOTO METOJA HCCIEN0BaHUS
yCTOWYMBOCTU. 3ajada OJiiepa. MoMeHTHOe U O€3MOMEHTHOE HaydalbHOE
3arpy’keHue.  YCTOWYMBOCTH  IPEAHAIPSIKEHHOM apkKu OpU  JICUCTBUU
COCPEIOTOYEHHON CHJIbI (PKCIEPUMEHT U pacyer). YCTOWYHMBOCTh CHUCTEMBI C
Y4ETOM IUTacTHUecKux Aedopmarnuii. Borpocsl k 3aueTy no Kypcy «luHamuka u
YCTOMYUBOCTH KOHCTPYKIUI.

JIEKINU:

https://youtu.be/xf\WH6e3ZAzw -OcHoOBHBIC BHJIbI THHAMHYCECKUX HArPy30K
U BO3JCHCTBHI(rapMOHUYECKas, BETEp, TOPHAIO, TOBMXKHAS HArpyska, ymap,
ceiicMuka). KoiuuecTBO JMHAMHUYECKUX CTermeHed cBoOoabl. CBOOOIHBIC
KOJICOAHHUSI CUCTEMBI C OJJHOM CTEIECHBbIO CBOOOIBI.

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IPOrpaMMHOr0 OOECnedYeHus, B TOM YHCIE€ OTEYECTBEHHOTO IPOU3BOJCTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHMSI TIUCIUTLTUHBI (MOYJIs).

B Teuenne muorux et (6onee 40 net ) Ha kadeape UCIoIb3yeTcs MporpaMma
JUIST KOMITBIOTEpA , PEIU3YIoNIas SIBHYKO CXEMy HWHTETPUPOBAHUS YpaBHEHUI
JIBWKEHUS JIJI1 MMPOCTPAHCTBEHHOM HEJIMHEWMHON BAHTOBO-CTEPKHEBOU CUCTEMBI,
aBToOpbl A.T.H., pod. 3bieB B.b. u k.1.H., gou. [lrelin A.B.. Ota nporpamma
UCIIONIB3YeTCsl KaKk B y4eOHOM TIpoliecce, TaKk W B HAYYHBIX HCCIEIOBAHUSIX
Kadeapsl.

B TeueHuwe mociaeAHUX MATH JIET CO3JAETCA BAPUAHT MPOTPAMMBI,
peanu3ylonMil  SIBHYIO BBIYUCIUTEIBHYIO CXEMYy JUIsl PEUIEHUs IIJIOCKOH
JTUHAMHYECKON 3aJja4yu YIPYTOCTH U TUIACTUYHOCTH. ABTOPCKUN KOJUIEKTUB TOT
xKe.

O6a BapuanTa KkadenpaabHOM MPOrpaMMbl HaMKCaHbl HAa OCHOBAaHUU
COOCTBEHHOTO aJrOPUTMa aBTOPOB, SIBIISIFOTCS MX COOCTBEHHOCTBIO 1 MOTYT OBITH
MCIIOJIK30BaHbl B yu4eOHOM TMporiecce coTpyaHukamu Kadeapbl «CTpouTenbHas
mexanukay PYT(MUUT) 6e3 kakux-1u60 orpaHUICHUM.



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYIIIECTBICHUS 00pa30BaTEIBLHOTO MPOIlecca Mo AUCIUILIINHE (MOJIYIIIO).

Jlnst mpoBeeHUsl JIEKUMH U IPAKTUYECKUX 3aHIATHI TpeOyeTcs ayauTopus,
OCHAILICHHAsI TEXHUYECKUMHU CpeACTBaMU. JIIf MpPaKTUUECKUX  3aHITHH
OUCIUIEMHBIA Kiacc oOs3areneH. [[ns npoBeneHHs JIEKIUOHHBIX —3aHSATHHA
TpeOyeTcs ayAuTOpHs, OCHAllleHHas MyJbTuMenua anmapatypod u IIK c
noakirrouenueM K cetd INTERNET.

MemnoBas focka 0oJIbLIOrO pazMepa TpeOyeTcsl Kak ISl JIEKLMH, TaKk U JJis
PAKTUYECKUX 3aHATHM.

Tsoxenas naboparopust "CrpoutenbHas MexaHuka'

YCTpOMCTBO I ONPENENICHUS BOJOYACP/KHMBAIOIIEN XapaKTEPUCTUKU
rpyHTa SWC-150. CunoBas

pama 580 x 310 x 310 mm
Pabouee mecto nmabopanta (N=0,5 kBt, 1/220 B) B coctaBe: - Tabypet
Bpallalonuiicss Ta3-muPT C Omopod g HOr, MeTtaw/kox3zam - Cron

naboparopubiii et 1500x900 MM, KOMILIEKTAIMs: TOJKH, OJIOK PO3ETOK Ha
220B(3 mIT.), JIIOMUHECIIEHTHbIE CBETWJIbHUKH, TyMOa mojakar. Ilo Ttumy cton
nabopatopusbiit 6osboi 1500/900 CJIBn-M JIAMO

Konép mastaukoseiii PH-450, 450 [Ix. Cunosas pama: 2180x840x1950Mm

YHuBepcaiabHas BBICOKOCTAOWJIbHASI KJIMMaTHYECKas Kamepa Teruio-Biiara-
xonon ¢ ucrtouHukom ocpemeHuss KXTB-MO, 300n. Knumatuueckas kamepa:
1800x2100x900 m

DIleKTpoMeXaHuYecKas UCTbITaTeIbHas cucTeMa ¢ Harpy3kamu 10 10 kH nis
HUCTIBITAaHUN

F€OCUHTETUYECKUX MATEPUANIOB U IPYTUX apMupyronmx marepuanos HLE-
10. CunoBas pama:

1600x710x760 Mmm

YHuBepcanbHas 3JIeKTpoMeXaHuueckas ucnbitatenbHas cucrema HLE-250 ¢
Harpy3kou 110

250 kH u cucremoit ananmza nedpopmupoBanHoro coctossausi VDA-3D nipu
UCTHITAaHHAX 00-

pa3loB MarepuagoB (Mg K/I) M KOHCTPYKUMM [IJIE  OMNpPEIeJICHHS
nedopMallMOHHBIX Xa-

pakrepuctuk. Cunoas pama: 4620x1300x1650 mm.

HLE-250

Cucrema 11 WCTHBITAHWNW TPYHTOB HA TPSIMOWM/OCTATOYHBIA CHBUT C
CEpPBOYNPABIECHUEM OT



NEPCOHANBHOTO KoMIbioTepa, Harpy3ka a0 20 kH. I'abaputHble pa3zmepbl
CUCTEMBI:

1980x620x1030 mm.

SDS-100

TBepaomepsl (TBepaoMep MO MeTony bpikems; TBepaoMep IO METOIY
Poksemnna; TBEp-

nomep no meroay Buocepca). Teepmomep bpunenist rabaputHbie pa3Mephl:
000x620x400

MM. TBepnomep Bronepca rabapurasie pazmepsl: 850x600x450 mbl

TBepnomep bpunenns - onna pozerka 220 B. 50 I'n. 1 daza 16/1. PLT-2W

TBepaomep Pokseinna - ogHa poszerka 220 B. 50 I't. 1 daza 14A.

[lepeHocHass 1udpoBas cucTtemMa Uil  HUCHBITAHUW  CTPOMTENIbHBIX
MaTepHuaoB, CKAJIbHBIX

TPYHTOB TP TOYEYHOM HArpy>KeHUH (COCPEIOTOUYECHHON Harpy;xom).
["aGapuTHbIE pa3mMepbl

cuctembl. 410x480x230 mm.

Cucrtema i1 WCHBITAHUW TPYHTOB, OOpa3loOB IIEOHsS, apMHUPOBAHHBIX
FEOTEKCTHJIEM U TEOOPELIETKOM Ha MPsAMON'OCTaTO'bIb CIBHI, YIUIOTHEHHE,
KECTKOCTh C CEPEOYNPABICHUEM

OT MepCOHAIBHOTO KoMIbioTepa, SDS-300 HLE-250

Cucrema 11 TMHAMUYECKUX MCIIBITAHUM C OCEBOW HAarpy3KOM U KPy4YEHUEM
MOJIBIX HUJIMHAPOB B CTAOMJIIOMETPE C BHEIIHUM KYIOJIOM, TUaMeTp 00pa3loB J0
100 mMm. wactora go 70

['n. HCA-150

Pe3onaHcHas cuctema 1l HCIIBITAHUN HAa CABUT MPU KPYYEHUU B YCIOBUAX
TPEXOCHOTO CxaTusi, oopazert ot 25 10 75 MM B quametpe. Cumnoas pama 1120 x
590 x 810 mm.

TSH-10D

He3aBucuMas MmosHOCTHIO aBTOMATH3MPOBAHHAS CHUCTEMa JJisi MPOBEICHUS
TPEXOCHBIX MCTIBITAaHUN acaabToOETOHA MO MpOorpaMMe Superpave B pa3IMdHbIX
TEMIIEPATYPHBIX YCJIO-

BUSIX. MWCOBITAHUM C OJHOOCHBIM HarpykenuemM. CuioBas pama:
1430x710x1080Mm.

AMPT-15

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 11 cemecTpe.

10. OueHouHble MaTEpHUAIBI.



OrneHOYHBIE MaTEePUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUHA TPOMEKYTOTHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTODBI:

npodeccop, npodeccop, A.H. Kadeapbl
«CTpouTenbHas MEXaHUKa»

CorJyiacoBaHo:

3aBenytomuii kadeapoit MuT
3aenyromuii kadeapoit CM

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

B.b. 3611éB

A.A. IIuckyHoB
N.B. Andepon

M.®. ['ycpkoBa



