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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

WN3yuenne  AUCHUMIUIMHBI — TOpeAnojaraer 3HaKOMCTBO ¢ Haubosee
YHOOTPEOUTENbHBIMA B HACTOSIIIIMM MOMEHT YHCIECHHBIMM METOJIaMH aHallu3a
MOBEJECHUS CUCTEM, IPOSBIIIONIMX HEJIWHEHHBIE CBOICTBA IPU CTATHYECKOM H
JWHAMHUYECKOM 3arpykeHuu. [Ipennosaraercs takxke pacCMOTPEHHE BOIIPOCOB
YCTOMYMBOCTH C paCCMOTPEHUEM (PU3HUECKON HETMHEHHOCTH MaTepuara.

3HaHMs, KOTOpbIE TPUOPETAIOT yUalluecs B MPOIecce U3yUeHUS JUCIUTUTUHBI
OyayT BoCTpeOOBaHbI MpPU MPOEKTUPOBAHUU BHUCSYMX W BAHTOBBIX MOCTOB, W
JPYTUX BAHTOBBIX KOHCTPYKIIUN MTPU pa3HOOOPA3HBIX BO3JEHCTBUSX: CTATUYECKOE
3arpy>KeHue, TUHAMUYECKOE BO3JICHCTBUE MOABUKHONW HArpy3KH, CEHCMHUYECKOE
BO3/ECHUCTBUE, BO3JCHUCTBUE BETPOBOM HarpysKu, BO3/ECHCTBUE
pacnpocTpaHsIoIencs BOIHBI qedopMaliiii Ha MOJ3eMHOE COOPYKCHHE.

3ajmadyel  M3y4yeHUs  JHUCLUIUIMHBI  SBIIETCS  3HAKOMCTBO Kak C
TEOPETUYECKUMH TOJOKEHUAMH MOJECIUPOBAHUSA JBUKEHUS B HEJIMHEUHBIX
CUCTEMAX, TaK U C MPAKTUYECKUM HCIIOJIb30BAaHUEM HEKOTOPBIX CYLIECTBYIOIIMX
MPOTrPaMMHBIX KOMILJIEKCOB.

2. [Inanupyembie pe3ybTaThl 00y4eHUs 110 AUCITUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOU
nporpamMmsl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUeHHUs 10 AUCHUIUIMHE (MOAYJIIO):

OIIK-1 - CnocobeH pemiath MPUKIAIHBIE 33/1a4d CTPOUTEIHLHOM OTpaciu,
HCIIOJB3YS TEOPUIO U METO/IbI (PYHIaMEHTaIbHBIX HAYK.

OOyueHue 1Mo JUCIUTLIMHE (MOJTYITIO ) TIPEIIoIaraeT, 4To 1Mo ero pe3yibTaTaM
oOyuaromuiicst Oyier:

3HaTh:

METOAbl  pelIeHHUs HEIMHEHHBIX 3a7a4  CTPOMTEIBHOW  MEXaHWUKH
NPUMEHUTENBHO K CIy4assM CTaTHYECKOTO 3arpyXKeHHs, JIUHAMHYECKOTO
3arpy’KeHUs U CiIydas aHajanu3a yCTOWYUBOCTU PaBHOBECHSI.

YMeTh:
YMETh MOJUIL30BATHCS CYIIECTBYIOIIMMM YUCICHHBIMU METOJAMM aHaJIn3a
HEJIMHEHHOTr0 TTOBEICHUS CTPOUTEIBHBIX KOHCTPYKIIMHA.

Baanern:
HABbIKAMM ITPAKTHYECKOTO HCIIOJb30BAHUS HECKOJBKUX IPOTrPAMMHBIX
MPOAYKTOB C aHAJIM30M TOYHOCTH MOJIy4a€MbIX PE3yJIbTaTOB.

3. O0beM IUCIUIUIUHBI (MOTYJIs).



3.1. O6mas Tpy10€eMKOCTh AUCITUTIINHBI (MOTYJIs).

OO6miass TPyIOEMKOCTh AUCHUIUIMHBI (MOAyJsi) cocTtaBiser 6 3.e. (216
aKaJieMUYeCKUX Jaca(oB).

3.2. OO0vem mucuUIIMHBL (MOAynsi) B (oOpMe KOHTAaKTHOM paboThI
oOyyaromuxcst ¢  MeJaroruieckuMu  paboTHUKaMu ©  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTebHON IPOrpaMMbl Ha UHBIX YCIIOBUSX,
IPU MPOBEJCHUHN YUEOHBIX 3aHITHI:

KomnuectBo yacos
Tun yueOHbIX 3aHATHH Bcero| Cemectp
Nell
KonrakTHas paboTa Impu npoBeicHHN Y4eOHbIX 3aHATHH (BCETro): 96 96
B tom uucre:
3aHATHS JIEKIIHOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIIA 64 64

3.3. O0beM auCHUIUIMHBL (MOAyJisg) B (opmMe caMOCTOSTENbHONW padoThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl O0O0ydYaroIuxcs ¢
nearoruaeckuMu paboTHUKAMH U (WIJTH) JTUIIAMU, TIPUBJIEKAEMBIMH K peaTu3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCIOBUSIX, TIPH TPOBEICHUU
MPOMEKYTOUHOM aTTecTanuu coctapisieT 120 akageMuueckux yaca (0B).

3.4. [Ipu 00y4eHUU 10 UHAUBUYATBHOMY YU€OHOMY ILJIaHY, B TOM YHUCJIE IPU
YCKOPEHHOM O0y4YE€HHH, 00BEM JIUCIUILUIMHBI (MOJYJIs1) MOXKET OBITh peaan30BaH
MOJTHOCTBIO B (POpME caMOCTOSITETLHON paboOThl 00yYaIOIIUXCs, a Takke B hopme
KOHTaKTHOW pabOThl 00ydalOIUXCs C MEAArorudeckKuMu pabOTHUKAMH U (WJIH)
JUIIaMH, TIPUBJICKAEMBIMU K peau3aiiy o0pa3oBaTeIbHOM MPOrpaMMbl Ha UHBIX
YCJHOBUSIX, IPU IPOBEJACHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3a"HaTH TEKIIMOHHOTO THUIIA.

/ TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue
n/m

1 |HekoTopble TUIIMYHBIE BUIbI HETMHENHBIX 33/1a4, MPAKTUYECKU BOCTPEOOBAaHHBIE NTPU

pacuere KOHCTPYKIIHIA:

(l)I/ISI/I‘leCKI/I HEJIMHEHHEBIE 3aJa4yu, reOMETPpUICCKU HEJIMHEHHbBIE 3aJa4u (BI/ICSI‘II/IG 1 BAHTOBBIC CUCTCMBEI,
HU3MCHSIACMBIC CI/ICTCMLI) , CUCTCMbI C BBIKIIFOUYAOIIUMHUCA CBA3SIMU (OZ[HOCTOpOHHI/Iﬁ OTIIOP prHTa),
HEJIMHEHHOCThH B MOBCJACHNU HAI'PY3KHU, 3aJa4u C NOCICAOBATCIbHBIMU pa3pyHI€HI/ISIMI/I), 3ajgayda o




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

MIOJIBIKHOM Harpy3Ke ¢ y4eTOM Macc 3KHIIaka, BOJHOBBIC 3aa4y AJIsl CPEAbl, He BOCHIPHHAMAIOLIECH
pacTshKeHHe, yCTOWYNBOCTh PABHOBECHS TP MOMEHTHOM 3arpy>KeHUH U JIp.

KacaTtenbHas )KeCTKOCTb.
Kacarenpnas MaTpula KXKCCTKOCTHU 3JICMCHTA. HpI/IMep CTCPKHA C MIAPHUPHBIM NPUCOCAUHCHUCM K y3JIaM

CraTtuueckue MCTOABI HAXOXKJACHUSA PABHOBCCHOI'O COCTOSAHUA HEJIMHEHHBIX CHCTEM.
Meton HeioTOHA pernieHus HeNMUHEHHBIX ypaBHEHUH paBHOBecHs. CII0KHOCTH YHCICHHOTO aHAJIN3a IpU
UCTIONB30BAHUHN 3TOTO METO/A, CBA3aHHbIE C MHOXECTBEHHOCTHIO PABHOBECHBIX (DOPM.

Crydan pacxonsimerocs UT€paroHHOT0 PoIiecca BEIYMCIEHIH. MeTo I ITocie10BaTeNbHBIX JOTPYKEHHH.

HpI/IMepBI YHUCJICHHBIX METOAUK JJIA MMOJYUCHUA MaTPHULbI ’KECTKOCTH.
ManI/II_[a JKECTKOCTH MMPOCTPAHCTBCHHOI'O PACTSXKUMOTI'O HUTECBOI'O DJICMCHTA HpOI/ISBOJ’ILHOI?I IIOJIOTOCTH 1
CTCIICHU TPOBUCAHUS. Brruucnurensabrit AJITOPUTM MCTOJa «THUIIA CTpeJ'IB6I)I>>

JnHaMuueckue METO/IbI peleHus 3a/1au.

. KJ’[aCCI/I(l)I/IKaHI/IH METOAOB IO MPUHIUITY ABHBIX U HECABHBIX BUUUCINUTCIIBHBIX CXCM.

SIBHAS BEIYHMCIIHTEILHAS cXeMa HHTCIPUPOBAHUA ypaBHeHI/Iﬁ ABWXKCHUSA , UCITIOJIB3YIOIIas
AKCTPAIOJIILMIO IT0 Atamcy

SIBHAs BRIYHCIHTENBHAS CXEeMa HHTETPHUPOBAHNS YPABHECHUN ABIKCHHUS , HCIIOTIB3YIOIIAs SKCTPATIOIISIIIIO
no Anamcy

Yuer pu3nueckoil HeMMHEHHOCTH.
Henuneitnas ynpyrocts. BHyTpeHHee TpeHne B MaTepuale Ha OCHOBE HCIIOIb30BaHUs 0000IIEHHOH
nuarpammsl [Ipanaris.

KonTakTHbie JAUHAMHWYCCKUC 3a4a4H.
MeToap! MOZIETMPOBAHUSI KOHTAKTHBIX CHJI B ITPOIIECCE HHTETPUPOBAHNUS yPAaBHEHUH ABMKEHUS. 3a1a4a
JIEMOHTa)ka OTCITY>KUBILIETO MPOJIETHOTO CTPOSHHSI MOCTA.

I[I/IHaMI/I‘IeCKI/Iﬁ MCTOJ PCHICHUA HEJTWHEHWHBIX CTaTHYECKUX 3aJa4.
Pemenne HpO6J’IeMLI OTCYTCTBHSA CIUHCTBCHHOCTU PCUICHUA.

10

HenunelHOCTh 3a1a4i O MOABHKHOM Harpyske, CBsg3aHHad ¢ y4€TOM MAaCChl TIOABUIKHOT'O

cocTaBa. Ee peleHne Kak KOHTAKTHOM 3aJa4u
HenuneiHOCTh 3aa4u O MOABUKHOM Harpy3Ke, CBsI3aHHAas C y4eTOM Macchl IOJABUKHOIO cocTasa. Ee
pellleHre Kak KOHTaKTHOM 3a1a4n

11

O HesABHBIX BBEIYHUCIHNTENBLHBIX CXeMaX HHTCTPHUPOBAHUA ypaBHeHI/Iﬁ JABMOKCHUS. Ux

MNpEUMYyIICCTBA U HCAJOCTATKU.
O HESABHBIX BEIYUCIUTEIBHBIX CXEMaX HUHTCTPUPOBAHUA ypaBHeHPIfI JBHIKCHUA. Hx npeuMynieCTBa u
HCOOCTAaTKH.

12

Perienne BOTHOBBIX 3a7ja4 HA OCHOBE YHCICHHOM IIaroBOM npoucaypbsl MHTCTPUPOBAHUA

YPaBHEHUU JIBUKEHUS.
Pemenue BOIHOBBIX 3a/1a4 HA OCHOBE YMCJIEHHOW LIaroBO MPOLeypbl UHTEITPUPOBAaHUS yPaBHEHUI
JIBUKCHUSI.

13

BomnHoBrIe 3ala41 B BAHTOBO-CTCPKHCBLIX CUCTEMAX.
BosnHoBBIE 33/1auH B BaHTOBO-CTEPKHEBBIX CUCTEMAX.

14

BosiHOBBIE 3a/1a4M B CIUIOLIHOM CpENE, COAECPIKALLECH HEPETYIIIPHBIC BKIIOUCHUS B BUIE
ne(hOpMUPYEMBIX HJIIEMEHTOB M KOHIIEHTPATOPOB.

BonHOBBIE 3a/1a4M B CITONIHOM cpelie, coneprKalieil HeperyJsipHble BKIIOUEHHS B BUIE Ae(OPMUAPYEMBIX
AJIEMEHTOB M KOHIICHTPATOPOB.

15

Henuneitnpie 3a1a4n 0 IBUKEHUU U3MEHSIEMBIX CUCTEM M MEXAHU3MOB .
Henvneitnble 3a1a4n 0 ABMKEHUN U3MEHIEMBIX CHCTEM U MEXAHHU3MOB .

16

YcTolunBOCTh paBHOBECHS ITPU MOMEHTHOM 3arpyKeHuu U (pru3nyeckoi HeMMHEHHOCTH.

Y CcTOWYMBOCTS PABHOBECHSI TPU MOMEHTHOM 3arpy:K€HHU U (DU3HMYECKOH HETMHEIHOCTH.




4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

n/n

TemaTrka MpakKTHYECKUX 3aHATHI/KPaTKOE COIepPIKaHNe

Pemenue neMoHCTpallMOHHBIX IPUMEPOB ISl pa3HOOOPA3HBIX HETMHEHHBIX

JUHAMHUYCCKUX 3aaa4 C UCITIOJIb30BaAHMEM KOMIIBIOTCPHELIX IPOTIrpaMM
Pemenne JACMOHCTPAIIMOHHBIX IPUMCPOB UIA paBHOO6p33HHX HEJMHEHHBIX JUHAMHUYCCKHX 3a1a4 C
HCIOJb30BAHUCM KOMIIBIOTEPHBIX IIPOTrpaMM

Penienre HeMMHEHHBIX 3aaa4 C OI[HOI\/'I CTCIICHBIO CBO60I[LI PYYHBIMH MCTOdAMMU.
Pemenne HeIuHEHHBIX 3aJa4d C OZ[HOfI CTCIICHBIO CBOGO,HI)I PYYHBIMH METOJaMMU.

HOCTpOCHI/Ie KacaTeJIbHOM MaTpulbI ) KCCTKOCTU AJIA CTCPIKHCBOI'O 3JICMCHTA B YCIIOBUAX

OOJIBIINX TEepeMEeeHUN
[TocTpoenHne KacaTeIbHON MaTPHUIIBI KECTKOCTH JIJIsl CTEPKHEBOTO SJIEMEHTA B YCIOBUAX OOIBIINX
nepeMeleHui

HpI/IMepBI pE€IICHUA CTaTUYECKUX HEJTUHEHHBIX 3aJa4 C MCII0JIb30BAHUEM METOJa

Hrerotona.
HpI/IMepI)I pemeHI/m CTAaTHUYCCKHUX HeJ'IHHefIHLIX 3a1a4 C UCIIOJIb30BaHUEM METOAa HLIOTOHa.

JleMoHCcTpanusi MHO)KECTBEHHOCTH PAaBHOBECHBIX ()OPM MPU OJTHOM YPOBHE HATPY3KH.
JleMoHCTpanust MHOXXECTBEHHOCTH PaBHOBECHBIX (h)OPM IPH OJJTHOM YPOBHE HAarpy3KH.

BrraucnureabHbIE Ipoucaypel NMOTYyYCHUA KacaTeJbHOMN MaTpHIbI dKECTKOCTH IAJIA

CJIOKHBIX JJICMECHTOB
BerauciaurenbHbIe npoueayphnl MoJIy4YCeHUs KacaTeIbHOU MaTpHulbI ) KCCTKOCTHU AJI CIIOKHBIX 3JICMCHTOB

33.,[[8.‘-11/1 Ha MCTOA MOCICA0OBATCIBHBIX ,Z[Ol"py)KCHHfI.
3amady Ha METOJ, NOCIIeI0BATENbHBIX N0TPYKEHUIL.

Perrenre HenmMHENHBIX CTATUYECKUX 3aJ1a4 ¢ Ucnofib3oBaHueM mporpammbl NASTRAN
Perrenne HeMMHEHHBIX CTATHYECKUX 3a]1ad C UCIOIB30BaHKuEM nporpaMmel NASTRAN

Pemenre HenMMHENHBIX 3a/1a4 C UCIIOJIB30BAHUEM KOMITBIOTEPHOU MPOTPaMMBI,

pa3zpaboTaHHOM Ha Kadeape
Pemenne HeTMHEHHBIX 3aJa4 C UCIIOJIb30BaHUEM KOMHBIOTepHOﬁ IporpaMmel, pa3pa60TaHH0171 Ha Ka(be,upe

10

SIBHAS BBEIUMCIIMTEIbHAS CXeMa HHTCTPUPOBAHUA ypaBHeHI/Iﬁ JABWIKCHUSA , UCITOJIB3YIOIIAaA

9KCTPAIOJIAIHUIO 110 A;[aMcy.
HBHaH BBIYUCJIIMTCIIbBHAA CXCMa I/IHTerI/IpOBaHI/IS{ ypaBHeHHﬁ JABHXCHUA , I/ICHOJ’[BSy}OH_IaS{ 3KCTpal'IOJ'l$[[H/IIO
o Anamcy.

11

3amaun ¢ yaeToM (HU3UIECKON HETMHEHHOCTH

Henuneitnas ynpyrocts. BHyTpeHHEe TpeHHE B MaTepraie Ha OCHOBE HCIOIB30BAHUS 0000IICHHOM
nuarpammsl [Ipasaris.

Henunelinas ynpyrocts. BHyTpeHHee TpeHue B MaTepuale Ha OCHOBE UCIIOIb30BaHHUs 0000IEHHOM
nuarpammsl [Ipasaris.

12

JlnHAMUYECKUI METOJI PELIEHNS HEJIMHENHBIX CTATUYECKUX 3a]1ay.
PeHIeHI/Ie Hp06HeMI:I OTCyTCTBI/I}I CANHCTBCHHOCTHU pCI_HeHI/IH.

13

CamocrosiTenbHOe PEeICHUC 3a/1a4 C UHAWMBUAYAJIbHBIMH CXEMAaMH HAa KOMIIBIOTCPE
CamocTosITeNnbHOE PeIeHNE 331a4 ¢ HHANBUAYaIbHBIMU CXEMaMH Ha KOMIIbIOTEPE

14

CamMmocTosTeNIbHOe peHICHUC 3a1a4 ¢ UTHAUBUAYAJIbHBIMU CXEMaMH Ha KOMIIBIOTCPC.

[Iponoikenue.
CaMOCTOﬂTeHLHOG pemeHI/le 3a1a4 C I/IHJII/IBI/IIlyaIII)HI)IMI/I CcXeMaMU Ha KOMHb}OTepe. HpO[lOJ'DKeHI/Ie.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

15

3ajaun Ha JEMOHCTPAIIMIO BIUSHUS HETMHEHHOCTH HA HCKOMBIEC (DaKTOPBHI.
3agaun Ha JEMOHCTPALUIO BIMSHUS HEIMHEHHOCTH HA HCKOMBIE (DaKTOPBHI.

16

33.,[[8.‘-11/1 Ha Yy4€T KOHTAKTHOI'O B3aHMOHeﬁCTBHH 9JICMCHTOB pacquHoﬁ CXCMBI.
3az[aq1/1 Ha y4€T KOHTAaKTHOT'O B3aHMO}1€ﬁCTBHH 3JICMCHTOB pvaeTHOﬁ CXCMEI.

17

Pemenue 3aJa4 Ha YCTOﬁqHBOCTb JJII UHAWBUAYAJIBHBIX PACYCTHBIX CXEM C

ucnoibs3oBanueM nporpammsl NASTRAN

Pemenne 3a1a4 Ha yCTOMYMBOCTG U HHOUBUAYAIbHBIX PACIETHBIX CXEM C UCTIOJIB30BAHHEM IIPOTPAMMBI
NASTRAN

18

Pemenne 3aJa4 Ha YCTOﬁqHBOCTB JJIs1 MHAWBUAYAJIbHBIX PACYETHEIX CXEM C

ucnonb3oBanueM nporpammsl NASTRANY/ Iponomxkenue.

Perienue 3a1a4 Ha yCTOHYMBOCTD JJIS1 HHIMBHTY JIbHBIX PACYCTHBIX CXEM C HCIIOJIB30BAHUEM MPOTPAMMBI
NASTRAN/ IIpogomxkenue.

19

3ajaun Ha MOABUKHYIO HATPY3KYy C YYETOM MAacChl IOJIBUXKHOTO COCTaBA.
3agaun Ha MOJABIKHYIO HArpy3Ky ¢ Y4€TOM MacChl TIOABHKHOTO COCTaBa.

20

Henunelinas 3aga4a yCTOMYNBOCTH ITIPU MOMEHTHOM 3arpyKE€HUU
Henuneiinas 3aJa4da YCTOﬁqHBOCTPI IIp¥ MOMCHTHOM 3arpyKCHUN

21

Henuneiinas 3aJgada YCTOP’IIIHBOCTI/I IIpU MOMCHTHOM 3arpy>KCHHU.
9KCHepI/IMeHTaIH)Ha${ MMPOBEPKaA YUCICHHOI'0O pECIICHU C UCITIOJIb30BAHUEM na60paT0pH01‘/'I YCTAaHOBKHU.

22

Pemienue 3agaun ¢ 4aCTUUHBIM PA3PYyILICHUEM.
Pemrenue 3a1auu ¢ 4aCTUYHBIM pa3pyLICHUCM.

23

PacdeT Ha BO3/1€IICTBHE TOPHAIO.
Pacuer Ha Bo3aeiicTBUE TOPHAIO.

24

Henunelnble BOJIHOBBIE 3aJla4i B BAHTOBO-CTCPIKHEBLIX CUCTCMAX.
Henunelinble BOTHOBEIC 3aJa41 B BAHTOBO-CTCPIKHEBBIX CUCTEMAX.

25

Henuneitnas Moaiesib BHyTPEHHETO TPEHUS, UCTIONIb3YIOIIast 0000IIEHHYO TUarpaMmy
IIpanaTiis.
Henuneiinas Mosienb BHYTPEHHETO TPEHUS, UCIONB3YIOLIast 00001IeHHy0 quarpammy [Tpanaris.

26

Henuuelinnle BOJHOBLIE 3a1a4H.
PGIHGHI/IC 3aJa4 ¢ THAMBUAYAJIbHBIMU pACYCTHBIMU CXEMAMMU.

27

Henunelinble BOJHOBLIE 3a1a4H.
Pemeﬂne 3a71a4 C I/IHI[I/IBI/I)IyaJ'ILHI)IMI/I paC‘{eTHBIMI/I cXeMamMu. Hpoz[onxceHI/[e

28

3ajaun Ha yCTOMYMBOCTh paBHOBECHS JIsl GU3UMUECKU HEJTMHEHHBIX CUCTEM.

3amaun Ha YCTOMYHUBOCTH PABHOBECHS ISl (PU3MUYCCKH HEIMHEHHBIX CHCTEM.

29

HI/IHaMI/I'-IeCKI/Ie 3aa4yM IJid Cpe€a € pa3IMYHbIMU MaTCpraiaMu
ﬂI/IHaMI/I“IeCKI/IC 3a1avy JJid Cpea € pasiIMIYHbIMA MaT€prUaIaMu

30

CamocrosTensHas pa60Ta Ha KOMIIBIOTEPC.
CamocTtosTeapHas pa60Ta Ha KOMIIBIOTEPC.

31

CamocrosarenbHas paborta Ha kommnbilotepe. [Iponomkenue
CamocrosiTensHast pabota Ha KoMmnbioTepe. IIpoagomkenne

32

3ajaun Ha yIapHOE BO3JICHCTBHE.
3amaun Ha yIapHOE BO3JECHCTBHE.

4.3. CamocrosiTenbHas paboTa 00yJaroIIuXCs.




n/n

Bun camocrosiTenbHO#M paboTh

[ToaroToBka K MPOMEKYTOUHOM aTTECTALIMHI

IToaroroBka k TCKYILIHUM KOHTPOJISIM

HO[[I‘OTOBKa K IIPAKTUYCCKUM 3aHATHUAM.

Paborta c JIeKIIMOHHBIM MaTEPHUATIOM.

Pabota c nmurepaTypoii.

IToaroroBka kK IpOMEKYTOUYHOM aTTECTALUH.

~N| O O M| W] N

[ToaroToBka K T€KyIlemMy KOHTPOJIIO.

5. llepeueHp wu3AaHUN, KOTOPBIE PEKOMEHIYETCS

OCBOCHHUH JTUCIUILINHBI (MOTYJIs).

HCIIOJIBb30BAaTh IIPH

Ne
/m

bubnmorpaduyeckoe onucanue

Mecto nocryna

CrpoutenbHas mexanuka. Ctatuka ynpyrux cucreM. Kanra
1. IToranos B./l., AnekcanapoB A.B., Kocuupin C.b.,
Honotkasun JI.b Beicmas mkomna,2007. 512 ¢.ISDN 978-5-
06-004891-9 (xu-1) , 2007

HTB-PYT-MUUT

CrpoutenbHas MexaHuka. JInHaMuKa U yCTOMYHUBOCTD
ynpyrux cucreM. Kuura 2., Anekcanapos A.B., [Toranos
B.J1. 3s1meB B.B. Bricmras mikona,2008. 384 ¢.ISDN 978-5-
06-004891-9 (xu-2) , 2008

HTB-PYT-MUUT

ConporuBierre MaTepuaioB. OCHOBBI TEOPHH YIIPYTOCTH U
rmacTuyHocTU. AnekcanipoB A.B., [Totanos B.JI. M.:
Bricmras mkoia, 2002. 399 c. ISDN 5-06-004280-4. , 2002

HTb-PYT-MUUT

BraucnurenbHBIE METOJBI B HETUHEHHON MEXaHUKE
koHcTpyKuuit. 3pu1eB B.b. M.:HULL *Umxenep*, 1999.144 c.:
, 1999

HTB-PYT-MUUT

CraTuyeckuil pacyeT HEJTMHEUHBIX HUTE-CTEPKHEBBIX
cucteM. MeToan4ecKre yKa3aHus K BBITTOJTHEHUIO
WHJIUBUYJIBHBIX IOMAIIHUX 3aJJaHUM 1O TUCIUIUIMHE
«/lnHamMuKa u ycToiunBOCTh COOpyXeHUI». 3p11eB B.b.,
reitn A.B. Tunorpadus MUUT,1989, 36 ¢, 1989

HTB-PYT-MUUT

CraTudeckuil pacueT HETMHEWHBIX HUTE-CTEP/KHEBbIX
cucteM. MeToan4ecKue yKa3aHus K BBIITOJIHEHUIO
MHIVBUAYAIbHBIX JOMAIIHUX 3aaHUMU 110 JUCLIUILINHE
«/lnHamMuKa 1 ycTOMYNBOCTB COOpYsKeHU» 3bl1eB B.b.,
Mreitn A.B. Tunorpadus MUUT,1989, 36 c., 1989

HTB-PYT-MUUT

Pacuer ynpyroii cucreMsl Ha JUHAMUYECKHUE BO3ACUCTBU.
Y4eOHO-MeTOINYeCKOE MTOCOOHE K BBIMOJIHEHHUIO JOMAIITHETO
3a/1aHus o quctuminHe « CTpouTeabHas MEXaHUKay,
«/lnHamuka u ycroitunBocTh coopysxkeHuit». B.b. 3pines,

HTB-PYT-MUUT




A.B.Ireiin, I1.B.ITaBnenko. M.: Tunorpapus MUUT,2020,
32¢.,2020

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS MPHU
OCBOCHHUH JTUCIUIIINHBI (MOTYJIs).

http://library.miit.ru/ - saekTpoHHO-OMOMMOTEYHAass cucreMa HaydHo-
TexHuueckoit ondmuoreku MUUT.

http://elibrary.ru/ - nayuno-snekTpoHHast OMOIMOTEKA.

[TouckoBsie cucteMbl: Yandex, Google, Mail.

O6naynsie xpanwiuima uHbopmanuu: SAunexc auck https://disk.yandex.ru,
obmako mail.ru, dropbox.com unu apyrue.

Jlanee maroTcs CCHUIKM HA IUKJ JICKIWH W MPaAKTHYCCKUX 3aHATHH Tpod.
3euieBa B.b. Ha kanane FOTYD. He Bce, HO MHOTHE JICKIIMU U 3aHITHS 3TOTO IIMKIIa
MMEIOT HEMOCPEICTBEHHOE OTHOLIEHUE U MOTYT OBbITh 3((EKTUBHO HUCITOIH30BAHBI
IIpY U3y4eHUU Moyl « HenuHennble 3a1a4u CTPOUTEIIBHON MEXaHUKH.

JIEKOWU 3AHATUA

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

OcHOBHBIC BUIBI JUHAMUYECKUX HATPY30K W BO3JEHCTBHUI(rapMOHHYECKAs,
BEeTEp, TOPHAJO0, TIOABMXKHAS HaArpyska, ymnap, ceiicmuka). KomngecTBo
IUHAMHYECKUX CTeneHeil cBoOoapl. CBOOOAHBIE KOJE€OAHUSI CUCTEMBI C OTHOM
cTeneHbto cBo0oAbL. https://youtu.be/fmOt3tWxdll

YIYUIICHHBIH BapuaHT 3aHsaTHs Nel (ylydileH JeMOHCTPAaIlMOHHBIN
skcriepuMeHT). JleMonctpanus moaenu. CucteMa ¢ OJHOW CTENEHbI0 CBOOO/IBI
(6anka). Cucrtema ¢ OHOU CTEneHbl0 cBOOOIBI (hepma).

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

JIEKL] 2 YACTD 1 Teopusi cBOOOIHBIX KOJIEOAHUH CUCTEMBI C HECKOJIBKUMHU
CTEINEHSIMU CBOOOIbI

https://youtu.be/uMzpj_kTF-g

JIEKL 2 YACTD 2 Ilpumep ompeneneHus 4acToT U (HopM COOCTBEHHBIX
KOJIeOaHUi TUTSI CUCTEMBI C IBYMS CTENEHSIMU CBOOO/IBI.
https://youtu.be/luUAWRg1DhXk

OnpeneneHue 4YacTOTHl JJII CHUCTEMBI C OJHOM CTENEHBIO CBOOOIBI.
Craruuecku onpeaenumas cxema. CTaTUYECKU HEOIpeaesiuMasi CXema.

3 https://youtu.be/FRs991JJ32k JlokazarensCcTBO CBOMCTBA OPTOTOHATBLHOCTH
dbopm coOcTBeHHbIX Konebanuil. [Ipumep. uckperHas cucrema. KoHTuHyalbHas
cucrema. CuCTeMBbI ¢ KpaTHBIMHU YacToTaMu. https://youtu.be/SRYSPOKOLPY

JIBa mpumepa ornpezeseHuss 4acToT U PopM COOCTBEHHBIX KOJIEOAHMM ISt
CUCTEMBI C IByMSI CTEMIEHSIMH CBOOO B! (hepma, CHMMETpUYHAS CUCTEMA)



4 https://youtu.be/BgjYmC7Z3xs

Onpenenenue ABHXXEHUS CUCTEMBbl MO HadaldbHbIM ycioBusM. [Ipumep
MOJYy4YEHUs JIBUKEHHUS CHUCTEMbl MpPH 3aJaHHBIX HAYaJbHBIX CMEIICHUSIX.
https://youtu.be/bYisz_GDXI8

DHepreTUuecKuil MeTo onpeseneHus yactotel. @opmyna Panes (teopus).
JIBa mpumepa onpeeIeHUs 9acTOTh COOCTBEHHBIX KoebaHui mo ¢popmyiie Pames.

5 https://youtu.be/E2PoPrRBaQo

VY4yeT cun BHYTPEHHETO TpPEHHUs B Marepualie mpu kKonedanusix. ['umnoresa
Qdoiirra, €€ NOJIOKUTEIbHBIE W OTPULATENbHBIE CTOPOHBL. lcnonb3oBaHue
o0o6menHont Mojaenu [lpanarns nafasg MNOJydeHUsT YacTOTHO HE3aBHUCHUMOIO
BHYTPEHHEr0 TpeHusA. JIOCTOMHCTBA Y  HENOCTAaTKM TaKoro MOAXOAa.
https://youtu.be/23jBpv7NPsU

[Ipumep nonydeHus: yOpoOUIEHHOW CTEPKHEBOM PAaCUETHOM CXEMBI C JIByMs
CTETNIEHSIMA CBOOOJBI JUISl TUTACTUHBI CJOXKHOTO OYEpPTAaHUS M OIpPEACIICHUE
YHUCIICHHOTO 3HAa4Y€HUsl 4YacTOT 3TOM cucteMbl. OmnpezneneHne 4actoT U (opm
COOCTBEHHBIX KOJIEOAHHI CUCTEMBbI HA OCHOBE MCMOJIb30BAHUSI METOJIa KOHEUHBIX
AJIEMEHTOB.

6 https://youtu.be/9BPO4A5VdWc

Teopuss BBIHYKICHHBIX TapMOHHYECKUX KOJIOAHUN I CHUCTEMBI C
HECKOJIBKUMHM CTEIIEHSIMH cBOOOIBI. https://youtu.be/dfUuLG15wAY

DneMeHTapHbI pacueT Ha yaap. Teopema 0 B3aUMHOCTU MEPEMEIICHUIN N5t
MMIYJbCOB. UYMCIEHHOE pElICeHWE 33Ja4d  yJapa MO IUIACTUHKE C
pacrpocTpaHEeHUEM BOJIH JedopMariuii.

7 https://youtu.be/ztWty60LP5c

Pacuer cucTeMBbl C HECKOJBKMMH CTENEHSIMH CBOOOJBI Ha JICUCTBUE
MPOU3BOJIBHOW  HAarpy3ku. MeTon pas3ioxeHus ABWXKEHUS 10  ¢dopmam
COOCTBEHHBIM KOJieOaHui (MeTO ] 0000IEHHBIX KOOPIUHAT).

NCITPABJIEHUE OITEYATOK B nexuuu 7

https://youtu.be/Lz9HXxYOMQKS https://youtu.be/TilswbtoOiE

[IpuMep ucnonb30BaHUsl pa3ioKEHUs JBUKEHUS IO COOCTBEHHBIM (hopmam
JUISL CUCTEMBI C JIByMs CTENEHSIMU CBOOObI. PacueT Ha BHE3amHOE MPUIIOKEHHE
Harpys3KH.

8 https://youtu.be/KqpDY-5X7KI

Pacuer Ha ceilcMuueckoe Bo3aercTBuE 10 HOpMaM. CrekTpaabHas TEOpHs.
https://youtu.be/6MPy-_1Y66Q

[Tpumep pacyeTa cUCTEMBI C ABYMSI CTENEHSAMHU CBOOOJIBI HA CEMCMUYECKOE
BO3/JIECTBUE IO HOPMAM.



9 https://youtu.be/cOB8sncE2ic  MeTom KOHEYHBIX DJIEMEHTOB IS
ONPEAECIEHUS 4acTOT u dbopm COOCTBEHHBIX KOJIeOaHUM.
https://youtu.be/XfG8Jj1gWeQ

Pacrnipoctpanenue BoiiH nedopmaruii B crutonrHoi cpene. OTpakeHue BOJTHBI
CKaTHsl OT 3aJeNIKU U cBOOOAHOro Topua. OmnpeaeneHre MojJoKeHUs dMUICHTPa
3€MJIETPSICEHUS.

10 https://youtu.be/0qG4fOTELy4 UuncneHHbIe MAaroBble METObI PEIICHUS
3ama4d AuHaMuku. [ToapoOHO: siBHAs BRIYMCIUTENIbHAS CXeMa JIJISI UHTETPUPOBAHUS
YPaBHEHUI JIBUKEHUS HIaPHUPHO-CTEPKHEBON CUCTEMBI.
https://youtu.be/TRPmM46sO8ck

[IpuMepsl, pemiaemMble C MCHOJIB30BAHHEM SIBHOM BBIYMCIUTEIIBHOM CXEMBbI
WHTETPUPOBAHUS YPABHEHUI JIBUKEHHUS.

11 https://youtu.be/Esb4qreTsww  YcTOWMUMBOCTD  yHOPYTHX  CHCTEM.
Tunnueble BUABI NOTEPU YCTOWUMBOCTU. TpHU BHAA PABHOBECHUS U TPU METOAA
uccienoBanus ycroitunBoctu. https://youtu.be/SxTk7z30yhE

Y CTOMYMBOCTD CUCTEM C OJIHOM CTENEHBIO CBOOOIBI

12 https:/lyoutu.be/XhIHfQ4x3YE Ilpumep pacdera CKaTO-H30THYTOTO
crepxHs. Tabmunbelr A.D. CMupHOBa 3HAUEHUW pEaKIUN CTEPKHS C Y4ETOM
MPOJIOJIBHOTO M3ruba. MeTos mepeMeInieHnii Isi pacueTa paM Ha YCTONYHBOCTD
(cuctema ¢ ogHUM Hem3BecTHBIM ) https://youtu.be/RwpfT4NRICU

Y CTOWYMBOCTH CUCTEMBI C IBYMsI CTEIIEHAMU CBOOOAbI. CTaTUYECKUI METO/.
DHepreTuyecKui METO.

13 https://lyoutu.be/ZIbIQx1PZVM

Meron nepeMelleHHil g pacuera paM Ha YCTOMYMBOCTh. CucTema ¢
HECKOJIbKUMH Heu3BecTHbIMU. [IpumMep pacuerta. https://youtu.be/FSROIMOVyOo

Oco0eHHOCTH IPUIIOKEHHS HATPY3KH MPU pacueTe paM Ha YyCTONYHBOCTD.

14 https://youtu.be/lgkfnjo3kJI

[Ipubnmxenusie nob6aBku mo B B BonoTtuHy K peakuusMm CTEp:KHS OT
€IMHUYHBIX CMENICHHI. MeTO1 KOHEUHBIX 3JIEMEHTOB JIJIS AHAIU3a YCTOMYUBOCTH
PaBHOBECHSL.

KEJIATEJIBHO  ITPOCMATPUBATL IIOCJIE 3AHATUA 14
https://youtu.be/ZHKcP_Ueo8M

DHepreTuYecKuii METOJl HCCIEIOBAaHHUS yCTOMYMBOCTU JUISl CTEPIKHEH.
[Ipumepsl pereHui.

KEJIATEJIBHO ITPOCMATPUBATD 10 JIEKIIUU 14

15 https://youtu.be/4sm1uC2tiY0

YCTOMYMBOCTh  IUIACTUH. Y CTOWYMBOCTH IPAMOYTOJBHOW  IIAPHUPHO
OTEPTOM IJIACTUHBI ITPU OJHOOCHOM cxkatud. https://youtu.be/FxidTWZYNOo



[Ipumepsl penieHnit 3a1a4 yCTOWYUBOCTH C IPUMEHEHUEM METOJA KOHEUHBIX
AJIIEMEHTOB. YCTOWYMBOCThH IUIACTUHBI, MOJIKPEIJIEHHON pedpaMu >KECTKOCTH.
[Tnockast popma u3ruda nojJoCKu, SIKCIIEPUMEHT, pacdeT. Y CTOMYMBOCTD MIOCKOM
dbopmbl u3rnda ABYTaBpOBOM OANKH MPHU ACHCTBUU COCPETOTOUYCHHOMN CHUITBI.

16 https://youtu.be/H4016U7P_KkE

[IpuMepbl 4MCIIEHHON peaM3alid TUHAMUYECKOI0 METONA MCCIENOBaHUs
yCcTOMUMBOCTU. 3amada Oinepa. MoMeHTHOe U O€3MOMEHTHOE HadadbHOE
3arpy’K€Hue.  YCTOMYMBOCTb  NPEIHANPSDKEHHOM  apKu  NPH  JEHCTBUM
COCPEIOTOYCHHON CUJIbI (PKCHEPUMEHT M pacydeT). YCTONYMBOCTH CUCTEMBI C
Y4eTOM IUIacTUYeCKUX AedopManuii. Bormpock! k 3adety no Kypcy «JluHamuka u
YCTOMYUBOCTb KOHCTPYKIIHI.

JIEKII1U:

https://youtu.be/xfWH6e3ZAzw -OcHoBHBIC BUIBI JMHAMHYECKUX HArpy30K
U BO3JICUCTBHI(rapMOHHUYECKas, BETEp, TOPHAAO, MOJBM)XHAS HArpyska, ynaap,
ceiicmuka). KomnuuectBo auHaMuuyeckux creneHedl cBoOoabl. CBOOOAHBIE
KOJIeOaHUs CUCTEMBI C OJTHOM CTENEHBIO CBOOO/IBI.

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICYCHHUsSI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHUSI TUCITUTIIIUHBI (MOTYJIs).

B Tteuenue muorux et (6onee 40 set ) Ha kadeape UCnob3yeTcs mporpaMmma
JUISI KOMIIBIOTEpA , PEIU3yIONias SBHYI CXEMy HWHTCTPUPOBAHUS ypaBHCHHM
JBYDKEHUS JIJII MIPOCTPAHCTBEHHOW HEMHEHHOW BAaHTOBO-CTEPYKHEBOW CHCTEMBI,
aBTOpHI JA.T.H., pod. 3buieB B.b. u k.1.H., gou. llreitn A.B.. DTa nmporpamma
UCIIOJIB3yeTCsl Kak B y4eOHOM Tipoliecce, TaK W B HAYYHBIX HCCIEIOBAHUIX
Kadeapsl.

B Teuenme mocmemHWUX TATH JIET CO3/Aae€TCS BapUaHT MPOTPaAMMBI,
peaNM3yrONINii  SBHYIO BBIYMCIUTEIBHYI0 CXEMYy IS PCEIIeHUS TIUIOCKOH
JTUHAMWAYECKON 3a7a4d YNPYTOCTH U TUIACTHYHOCTH. ABTOPCKHUN KOJUICKTHB TOT
XKe.

Ob6a BapmanTa KadeapaabHOW TPOrpaMMbl HAMHCaHbl HAa OCHOBAaHUU
COOCTBEHHOT'O aJITOPUTMA aBTOPOB, SBJISIOTCS UX COOCTBEHHOCTHIO U MOTYT OBIThH
WCIIOJIb30BAaHBI B y4eOHOM Tporiecce coTpyaHukamu kKadeapbl «CTpouTenbHas
Mexanuka» PYT(MUUT) 6e3 kakux-i11ub0 orpaHUueHUA.

8. Omnmcanne MaTepHaTbLHO-TEXHHUECKONH 0a3bl, HEOOXOAUMOW JIs
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCHUIUIMHE (MOIYJIIO).



Jlist mpoBeieHUsl JIEKUMH U NPAaKTUYECKUX 3aHATHU TpeOyeTcs: ayauTopus,
OCHAIllCHHAsT TEXHUYECKUMHU CpeAcTBaMH. I MpakTUYECKUX  3aHATUU
JTUCIUIEMHBIA Kiacc oOs3aTteneH. [[ns mnpoBeneHHs] JIEKUUMOHHBIX —3aHITHM
TpeOyeTcss ayauTopus, OCHAIIeHHas MyibTUMeana anmaparypoir u IIK c
noakimrouenueM k cetu INTERNET.

MenoBas gocka 60abIIOTO pa3Mepa TpedyeTcs Kak Jisl JISKITUH, TaK U IS
MIPAKTUYECKUX 3aHATUH.

Tsoxenast naboparopus "CTpouTenbHasi MEXaHHUKA"

YCTpOMCTBO Il  ONPENENICHHUs] BOJIOYACPKHUBAIOIIEH XapaKTEPUCTUKU
rpyara SWC-150. CunoBas

pama 580 x 310 x 310 mm

Pabouee mecto mabopanta (N=0,5 kBt, 1/220 B) B cocraBe: - Talypet
BpallaroNuics Ta3-mupT C Omopod i HOT, MeTau/kox3am - Cron
naboparopubiii aen 1500x900 MM, KOMITIEKTAIUs: IOJKH, OJIOK PO3ETOK Ha
220B(3 mIT.), JIIOMUHECIICHTHBIE CBETHJIbHUKH, TyMOa moakar. [lo Ttumy cton
nabopartopuslii 6onbmoi 1500/900 CJIBn-M JIAMO

Konép mastaukoBsiii PH-450, 450 Ix. CunoBas pama: 2180x840x1950Mm

VYHuBepcagbHash BBICOKOCTAOMIIbHAS KJIMMAaTUYecKas KaMmepa TerJio-Biara-
xoyiof1 ¢ ucrounnkoM ocpenieHuss KXTB-MO, 300n1. Knumatnueckas kamepa:
1800x2100x900 m

DieKTpoMeXaHru4ecKas UCTIbITaTeIbHasl cucTeMa ¢ Harpy3kamu 10 10 kH st
WCTIBITAHU

F€OCUHTETUYECKUX MAaTepuaioB U APYrux apMupyromux marepuanos HLE-
10. Cunosas pama:

1600x710x760 mm

YHuBepcanbHas 3JIEeKTpoMeXaHnueckas ucnbitaresnbHas cucrema HLE-250 ¢
Harpy3Kou 10

250 xH u cucremoii ananmza nedopmupoBarroro coctostauss VDA-3D mpu
UCTBITAaHUSAX 00-

pasloB MaTepHaoB (I JK/I) M KOHCTPYKUMH JJii  ONPEICICHHS
nedopMaIMOHHbBIX Xa-

paktepuctuk. Cunonas pama: 4620x1300x1650 mm.

HLE-250

Cucrema [UIsi WCTOBITAHUW TPYHTOB Ha MPSIMOW/OCTATOYHBIA CABUT C
CEPBOYNPABIECHUEM OT

MEePCOHAIBHOTO KOMIIbIOTEpa, Harpy3ka a0 20 xkH. I'aGaputHbie pazmepsl
CUCTEMBI:

1980x620x1030 Mm.

SDS-100



TBepnoMepsl (TBepaoMep IO MeToNy bpikemns; TBepAOMeEp IO METOLY
Poxsenna; TBep-

nomep 1o meroay Buocepca). TBepaomep bpunesnisi rabapuTHbIE pa3Mephl:
000x620x400

MM. TBepnomep Bronepca rabapurasie pazmepsl: 850x600x450 mbl

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

TBepnomep Poksernna - ogHa poserka 220 B. 50 I't. 1 daza 14A.

[lepeHocHass 1nudpoBas cucTeMa Uil HCHBITAHUA  CTPOMTENbHBIX
MaTepHaJIOB, CKaJIbHBIX

IPYHTOB MpPU TOYEYHOM HArpyXeHHH (COCPEOTOUYECHHON Harpyxom).
["aGapuTHbIC pazMepsl

cucteMsbl. 410x480x230 mm.

Cucrema il WCHBITAHUW TPYHTOB, OOpa3IOB IIEOHs, apMHPOBAHHBIX
F€OTEKCTUJIEM U TE€OOPEHIETKOM Ha MPsSMOW'0OCTAaTO'bIbHA CIBUT, YIUIOTHEHHE,
YKECTKOCTh C CEPEOYIPABICHUEM

OT IepcoHaIbHOTO KommbioTepa, SDS-300 HLE-250

Cucrema 11 ITMHAMUYECKUX HCTIIBITAHUM C OCEBOM HAarpy3KOM U KPy4EHUEM
MOJIBIX UJIMHAPOB B CTAOMIIOMETPE C BHEIIHUM KYIOJIOM, TUaMeTp 00pasioB J0
100 mm. yactora 1o 70

['u. HCA-150

Pe3onaHcHas cuctema JUisl UCOIBITAHUIN HA CABUT MPU KPYUEHUU B YCIOBUSAX
TPEXOCHOTO cxaTusi, oopaser] ot 25 1o 75 mm B nuamerpe. CunoBas pama 1120 x
590 x 810 mm.

TSH-10D

He3aBucumas mosHOCTHIO aBTOMATH3MPOBAHHAs CUCTEMa JJisi MPOBEICHMUS
TPEXOCHBIX UCIBITAHUI ac(hanbTOOETOHA MO MporpaMMe Superpave B pa3IudHbIX
TEMIIEPATYPHBIX YCIIO-

BUSIX. MWCOBITAHUM C OJHOOCHBIM Harpyxkenwem. CuiioBasi pama:
1430x710x1080mm.

AMPT-15

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3auer B 11 cemectpe.

10. OuenouHble MaTEpHUAIIBI.

OueHoOYHbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEACHUHN MPOMEKYTOUHON
aTTeCTaIy, pa3padaThIBAIOTCA B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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