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PaspaboTynk MeToaHYeCKHX yKa3aHHii

Tpemes A.A., npodeccop, A.T.H., mpodeccop
(®UO, 1oMmKHOCTB, yUeHas CTeNeHb, YIEHOe 3BaHHE)




BBEAEHHUE

B merognyecknx ykaszaHMsSX 3aTparuBarOTCs BOIPOCHI COBPEMEHHOTIO PA3BH-
TUS TEOpUU ACPOPMHUPOBAHUS CTPOUTENIBHBIX MAaTEPUAIOB (IKCIEPUMEHTAJIbHBIE
(GakThl, NOATBEP)KIAIOIINE MPOLECCH AEPOPMUPOBAHUS, TEOPUS HAINPSLDKEHUH, Je-
dbopMarui, CBsSI3U HalpsDKeHU ¢ gedopMmanusamu). [lpakTuueckue 3aHATUs IS CTY-
JeHTOB, oOy4aromuxcs 1o HampasieHuio 08.04.01 CTpouTenbCTBO (71 TPOTrpaMMBbl
MarucTepcKoil MOATroTOBKU: «Teoprsi U MPOESKTUPOBAHKE 3AHUNA U COOPYKEHHUID), SIB-
JSIETCSl OCHOBOW y4eOHON POrpaMMBlI.

B yka3zaHusx pacCMOTpEeHa METOAMKA NPOBEICHUSA IPAKTUYECKUX 3aHATHN

CTYJIEHTa IO BCEMY KYpCYy.

1. IIEJIb Y BAJJAYM TIPAKTHYECKHUX 3AHSATHUIA

[TpakTHyeckue 3aHITHUS CIIOCOOCTBYET YIiyOJICHHIO, 3aKpEIICHUI0 U 0000-
IIEHUIO TEOPETHYCCKOTO MaTepraa, BBISIBICHUIO CITIOCOOHOCTEH CTYJCHTA K TPAKTH-
YECKOMY PEIICHHIO KOHKPETHBIX MH)KEHEPHO-TEXHUYECKHX 3a/1a4.

Llenbio mpoBeeHNs TPAKTUICCKUX 3aHATUH SBISCTCS 3aKPEIICHUE TEOPETH-
YEeCKOro MaTepuaia i MPUOOPETCHNE MPAKTUYCCKUX HABBIKOB B IIOCTAHOBKE U pellle-
HUH TMPUKIATHBIX 33129 MEXaHUKHU Ae(pOpMUPYEMOTo TBEPIOTO Teja, OICHKE MPUHS-
TBIX PEIICHUH, a TAK)KE PA3BUTHUE HHYKCHEPHOT'O MBIIILICHHSI.

3amadaMu TPAKTUYECKUX 3aHITUN SBISIETCS OOy4YeHHE CTYICHTa METOAaM
pacueTa 1eOpMUPOBAHHS U NMPOYHOCTH KOHCTPYKIIMOHHBIX MAaTEPHAIIOB: &) OCBOE-
HHE METOJIOB PacueTa CTaTUYECKHU 3arpyKCHHBIX YIPYTHUX H30TPOMHBIX MATEPHUAJIOB;
0) OCBOEHHE METOJIOB pacueTa aHW30TPOITHBIX MAaTEPHAaJOB; B) OCBOSHHE METO]IOB
pacueTa CTaTUYECKU 3arpyKCHHBIX YIPYroMIaCcTUYECKUX MATEPUAIOB; T) OCBOCHUE
METOJIOB pacyueTa MPOYHOCTH MATEPHAJIOB; 1) O3HAKOMIICHUEM C KJIACCUYECKUMH Jie-

dbopMHpPOBaHUS MATEPUATIOB C YIETOM BSI3KOCTH.

2. IIVIAH IPAKTHYECKOI'O 3AHATUA
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2.1. B nauane 3aHSATUS TPOBOJAUTCS KOHTPOJb MOATOTOBICHHOCTH CTYJIEHTOB
[0 TeME MPOBOJAUMOIrO MPAKTUYECKOTO 3aHSATHSA IMyTEM YCTHOTO ONpOCa MO 3HAHUIO
TepMuHOJIOTHH (5-10 MUHYT).

2.2. IlpenonaBaresib Ha JOCKE MOAPOOHO OOBSCHSET PELICHWE KOHKPETHOU
3a/1auyu BIOpAHHOM TeMaTHKE C aKIEHTUPOBAHUEM Ha CIOXKHBIX MECTaX XOJa pelle-
HUAL.

2.3. Tlo uHAMBUYaTbHOMY 33/IaHUIO, BBIJIAHHOMY MPEMOIaBaTEIEM CTYIEHT
CaMOCTOSITEJIbHO PEIIaeT TUIOBYIO 3a7jauy MO pacyeTy AeOpMUPOBAHUS U MTPOYHO-
CTM KOHCTPYKIIMOHHOTO MaTrepuaina. B mporiecce pemieHus 3aiaud OpenojiaBaTeilb
KOHCYJIbTUPYET KaXJOT0 CTYJICHTa M0 BO3HUKIIMM BompocaMm. B ciydae 3arpyaHe-
HUSl Yy CTYJIEHTa, MpEerojiaBaTeb HEMOCPEICTBEHHO MOKa3bIBAET, KaK MOCTYIUTh B
KOHKPETHOM CUTYyalUH.

2.4. Tlocne penieHus] CBOMX 3a/lad BCEMHU CTYACHTaMH BbI3bIBACTCS OJHMH U3
HUX K JIOCKE ISl IGMOHCTpAIlMy PEeIIeHUs U OOLIEro aHajau3a MOJyYeHHBIX Pe3yiib-
TaToB.

2.5. B xoHI1Ie 3aHATHS TIpenojaBaTelb MOJBOJUT UTOTH MPOBEIECHHOIO 3aHS-
THUS.

2.6. IIpenogaBaTens gaeT 3aJaHue JJis MOJATOTOBKU K CIEAYIOMIEMY MPAKTH-
YECKOMY 3aHSTHUIO.

3. METOJIUYECKHUE YKA3AHUSA K ITPOBEJIEHUIO
NMPAKTUYECKUX 3AHSATUHA
3.1. TeMbI IpakTUUECKUX 3aHITUI

Ounas popma oOyueHus

TeMbl IPaAKTHYECKUX (CEMHUHAPCKHUX) 3aHATHI

1 cemecTp

1 |OcHoBHbIE MPUHLIUIIBI KJIACCUYECKONH TEOPUU YIPYTOCTH, YIPYTOCTh, CILUIOLI-
Hasi cpenia, nedopManus Tella, BEKTOP MepeMelIeHus

2 |Tenszop nedopmanuu, H3MEHEHHWE JIMHBI W HANpaBiICHUS JMHEHHOTO
JIIEMEHTa,  CBS3b  MeXAy  AedhopMamusiMH W MEpPEeMELICHHUSIMH,
ne(GOopMHUPOBAHHOE COCTOSIHME B KOOpAMHATaX Jiiiepa, IaBHbIE OCH TEH30pa
nedopmariuu, anredOpandeckKue HHBAPUAHThI TeH30pa Jedopmanuii




TeMbl IpaKTHYECKUX (CEMHUHAPCKUX) 3aHATHI

N3menenue oObeMa Tenna, OECKOHEYHO Manasi AedopMalivsi, pa3ioKeHHe BEK-
TOpa MepeMeNIeHus, OAHOPOoAHAs AedopMallusi, ypaBHEHUSI COBMECTHOCTH Je-
dbopmartiuii, paznoxeHue TeH3opa aepopMaluii Ha MAPOBOM U TEH30p JEBUA-
TOp, OKTa3JpUUECKHE MHBAPUAHTHI TEH30pa aedopMaiuit

Breminue BO3IEUCTBUSA, BHYTPEHHUE CUJIbL, HAIIPSDKEHHOE COCTOsIHME. TeH30p
HANpsDKEHUH, mpeoOpa3oBaHUS KOMIIOHEHT TEH30pa HANpsUKEHUH, TIaBHBIC
HaIPsKEHUS, TOBEPXHOCTh HAIIPSHKEHHUM

WNHBapraHThl HANPSYKEHHOTO COCTOSIHUS, SKCTPEMaJIbHbIE 3HAUEHUSI KacaTellb-
HBIX HANpSOKEHUN, pas3lioKEeHUE TEH30pa HaIpsHKEHUH Ha IIapOBOM TEH30p U
JIEBUATOP, YPABHEHUSI PABHOBECHUS U JBUKEHUS

OcCHOBHBIE MOHATHS U 3aKOHBI TEPMOAMHAMUKHU. 3aKOH COXPAHEHHS SHEPTUH
s 1eOPMHUPOBAHHOTO Tena OajlaHC SHTPONHUH, 3aKOH TEIUIONPOBOJHOCTH
dypne, cBOOOHAS SHEPTHsl, TEpMOYyNpyruit noreHman ['mdoca

BayTpennss sHeprus, ypaBHEHHE IIOTOKA TEIUIA, OCHOBHBIE YPAaBHEHUS TEp-
MOYIPYTOCTH

O060061meHHbIH 3aK0oH ['yKa 17151 U30TPOITHOTO M AaHU30TPOITHOTO TeJa, YAEIbHas
NOTEHLMaIbHas SHEprus nedopMaluii U yaenbHasi AOMOJHUTENbHAsS padoTa,
¢opmyuibl I'puna u KacTunbsiHO, MaTepuaibHble KOHCTAHTBI

®opmynbl Knaiiniepona u bertu. CBsA3b MexX 1y HaNpsHKEHUSIMU U A€OPMU-
POBaHHBIM COCTOSIHUEM, YPABHEHUS TEOPUU YIIPYTOCTH B IEPEMEIICHUSIX
(ypaBuenus Jlame), ypaBHeHus benbTpamMmu-Muuesia B HaNpsHKEHUSIX.

10

O6miee pemeHue ypaBHEeHUW B TmepemenieHusx (pemenue IlomkoBuua-
HeiiGepa)

11

[TpuHIMn BUPTyanbHBIX paboT, TeOpeMa 0 MUHUMYME MOTEHIIMAIbLHOU 3HEp-
run (ypaBHenue Jlarpanxka). IIpuHimn MUHUMyMa JOTMOJHUTENBHON PabOThI
(mpunnun KactunesHo), BapuaniioHHasi Teopema PelicHepa.

12

EanncTBeHHOCTH penieHust nud@epeHIualbHbIX YpaBHEHUN TEOPUH YIPYTo-
ctu, Teopema Kianelipona, reopema betru.

13

VYpaBHEHUS TEOPUM YNPYTOCTH B OPTOTOHAIBHBIX KPUBOJIMHEHHBIX CHCTEMAX
KOOpJMHAT

14

[1nockoe nedopMUpOBaHHOE COCTOSTHUE, (DYHKIUS HAMpsDKEHUN DpU B JeKap-
TOBBIX U B MOJISIPHBIX KOOPAMHATAX, YIPYTroe NOJyIpOCTPAaHCTBO, HAXOA1Iee-
Csl B TNIOCKOM J1e()OPMUPOBAHHOM COCTOSIHUH

15

IInockoe HaIPAKCHHOC COCTOSHUC, O606HICHHOC IIJIOCKOC HAITPSKCHHOC CO-
CTOsSAHHC

16

3aiada o mosioM mIMHApE (3aaa4da Jlame)

17

OO1me NOHATHS TEOpUH TUIaCTUYHOCTH. Teopema A.A.MprommHa 0 IpocToM
Harpy>KeHUu 1 0 pa3rpyske. OCHOBHbIC ypaBHEHUS U TUIIOTE3bI TEOPUU MaJIBIX
YIPYToIiacTUYecKuX Jedopmaruii. YcioBust miactuaHoctd Tpecka-CeH-
Benana, ['yOepa-Muzeca




w/n TeMbl IpaKTHYECKUX (CEMHUHAPCKUX) 3aHATHI

18 [Tenzop ckopocrteir nedopmanuii. IloHsATHS O Teopuw  CTapeHUS.
MexaHnuueckue MOJENU BS3KOYNPYrux Ten: Mojelb HbproToHa; Mozens
Maxkcseia; mojenab Poiirra; Mmoaens KensBrHa

3aounHas hopma 0OyueHUS

TeMbl IPaAKTHYECKUX (CEMHUHAPCKHUX) 3aHATHI

1 cemecTp

1 |Ten3zopsl AedopmMalvii U HAMPSKEHUH, CBA3b MEXAY AeOpMAaLUSIMU U TIepe-
MenieHusIMU, AuddepeHuanbHble ypaBHEHUSI PaBHOBECH S, TJIABHbIE OCH TEH-
30pOB AeopMalvi U HANPsHKEHUH, MHBApUAHTBI TEH30POB Jiepopmanuii u
HANPSKECHUN

2 |O60061meHHbIM 3aK0H ['yKa 11st U30TPOITHOTO M AaHU30TPOITHOTO TeJa, yAeTbHas
MOTEHITUATBHAS HEPTHUs AedopMaIvii U yAeIbHAs TOTOJIHATEIbHAs padoTa,
dbopmynst ['pura u KactunbsiHo, MaTepuanbHbie KOHCTAHTHI. [L1ockoe aedop-
MHUPOBAHHOE U HAIPSHKEHHOE COCTOSHUS, 000011IEHHOE TII0CKOE HANPSXKEHHOE
COCTOSIHUE.

3 |OcHOBHbBIE YpaBHEHUS U TUIIOTE3bl TEOPUHM MAJbIX YIMPYroIUIACTUUECKHUX Jie-
dbopmanuii. YcinoBus mnactudHocTH Tpecka-Cen-Benana, I'yoepa-Museca.
Tenzop ckopoctelt nedopmaluii, OCHOBbI Teopuu ctapeHus. Moaenu Hproro-
Ha, MakcBema, @oiirra n Kennpuna

3.2. O6mme MeToInYeCKue yKa3zaHus

Ouynas popma 0OydeHUsI
1-i1 Cemectp, 3anstue Nel. [IpenogaBaTenb Ha KOHKPETHOM MPUMEPE C TIO-

ApoOHO pa3zbupaeT OOIIME MPUHIUIBI KJIACCHYECKON TEOPUHU YHPYTOCTH, TMIIOTE3bI
CILIONIHOW CpeJibl, IPEICTABICHNS BEKTOPOB MepeMeleHus, 1e(popMUpoOBaHUE Tela.
PaccMaTpuBaroTcs U pa3bsCHSIOTCS OCHOBHBIC TIOHSITHS TEOPHH YIIPYTOCTH MaTepHa-
na. PaccMaTpuBaeTcst mOPsIIOK MCIOIB30BAHUSL TEOPUH YyIpyrocTu. [Ipenogasarensb
cooOmaer 00 o0IUX U3MEHEHUSX, KOTOPhIE MPOU30ILIN B TEOPHH YIPYTOCTH, YKa-
3bIBAaCT Ha HOBBIC MOMEHTBI B Pa3BUTUU 3TON TEOPHH H JIUTEPATYpPy, B KOTOPOH UMe-
IOTCSI OCHOBBI 3TOTO Pa3BUTHSI.

1-it Cemectp, 3ansitre Ne2. [IpenogaBarens Ha KOHKPETHOM TpUMEpE € TO-
IpoOHO pa3dupaeT MOHATHE TEeH30pa nedopmaruu, OonMcaHue U3MEHECHUS JJIMHBI U
HAaIpaBIICHHs JIMHEHHOTO AJIEMEHTA, YCTAHABIMBACT CBS3b MEXKAY Ne(OPMALUSIMH H

nepeMenIeHUsIMHU, paccMaTpUBaeT AehOpPMUPOBAHHOE COCTOSIHUE B KOOpAMHATAX i~
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Jepa, TJIaBHBIE OCH TE€H30pa AehopMaiiuy, MOTydaeT aireOpandecKrue WHBAPHUAHTHI
TeH3zopa nedopmanuil. PaccMaTpuBaroTCst U pa3bACHAIOTCS OCHOBHBIE MOHSTHS TEO-
puu nedopmanuii B Touke aehopMupyeMoro matepuaina. PaccmatpuBaeTcst mopsiaok
UCIIONIb30BaHus Teopuu nedopmaruii. [Ipenonasatens coobmaer o6 0OMMX U3MEHe-
HUSIX, KOTOPbIE MTPOU3OIILIM B JAHHOW TEOPUH, YKa3bIBA€T HA HOBbIE MOMEHTHI B pa3-
BUTHUHU 3TON TEOPUU U JIUTEPATYPY, B KOTOPOM UMEIOTCS OCHOBBI ATOTO Pa3BUTHS.

1-ii Cemectp, 3anarue Ne3. IlpenoaBaTens Ha KOHKPETHOM MPUMEPE C TO-
IpOOHO pazdupaeT oOIIUe MPUHIUIIBI ONPEeACICHUSI U3MEHEHUsI 00BbeMa Tea, OecKo-
HEYHO Majioi nedopmariii, pazIoKeHHs BEKTOpa MEpeMEIIeHUs, OJHOPOIHYIO Jie-
dbopmaruio, ypaBHEHHSI COBMECTHOCTH JaedopMariuii, paziokeHne TeH3opa nedop-
Malyid Ha IIapOBOW W TEH30p JACBUATOP, MOJydYaeT OKTadJAPUUYCCKUE WHBAPHUAHTHI
TeH3opa jaedopManuii. PaccMaTpuBarOTCs M PazbACHIIOTCS OCHOBHBIC TOHSTHSI 00-
X 3aKOHOB JAeopMaluii CTPOUTENBLHOTO MaTepuaia. PaccMarpuBaercs mopsiiok
UCIIONB30BaHus Teopun aedopmanuii. [Ipenogasarens cooduiaer 00 00X U3MEHe-
HUSX, KOTOPBIE IPOU3OIUTH B TeOpuu Jedopmaliiii, yka3biBaeT Ha HOBBIC MOMEHTHI B
Pa3BUTHH 3TOW TCOPUHU U JTUTEPATYPY, B KOTOPOH UMEIOTCS OCHOBBI 3TOTO Pa3BHUTHSI.

1-it1 Cemectp, 3anstus Ned - 5. [IpenonaBaresib Ha KOHKPETHOM MpUMEPE C
MoApOoOHO pa3bupaeT XapakTep BHEUIHWNA BO3ACHCTBUM, BHYTPEHHHUE CHJIBI, HAIpPs-
KEHHOE COCTOsIHUE AePopMUpyeMoro martepuana. Pa3oupaeT MpUHIUIIBI ONpeese-
HUS TEH30pa HaNpsHKEHWH, TpeoOpa3oBaHUsT KOMIIOHEHT TEH30pa HaNpPsHKCHHH,
TJIaBHBIC HANPSHKCHUS, IMOBEPXHOCTHh HAIPSDKEHUH, MOJydaeT WHBAPUAHTHI HaIps-
KEHHOTO COCTOSIHMSI, SKCTPEMaJIbHbIC 3HAYCHHS KacaTeNbHbIX HAMPSDKCHUM, TIEMOH-
CTPHUPYET pa3lIoKEHUE TEH30pa HANPSHKEHUW Ha MIapOBOM TEH30p U JeBUatop, Ghop-
MYJIMPYET ypaBHEHHUs paBHOBecus U ABuxkeHus. lIpenogaBarens coobiiaer 06 00-
IIUX U3MEHEHUSIX, KOTOPhIE MPOM3O0INUIA B TEOPUU HAMPSHKEHHOTO COCTOSHUSA, yKa-
3pIBAC€T Ha HOBBIC MOMEHTHI B PA3BUTHH 3TOW TCOPUU U JINTEPATYPy, B KOTOPOU MMe-
IOTCSI OCHOBBI 3TOTO Pa3BUTHS.

1-it Cemectp, 3anstus Ne6 - 7. [IpenonaBaresib Ha KOHKPETHOM IMPUMEPE C
OTpeeICHHBIMA KOHKPETHBIMU YCIIOBUSIMH MTOJAPOOHO pa3OHupacT OCHOBHBIE TOHSI-

THA U 3aKOHBI TCPMOJANHAMUNKH, 3aKOH COXPAHCHWA SHCPIUU JJIA I[G(I)OpMHpOBaHHOFO
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Tena OamaHC SHTPOMUH, 3aKOH TEIIONpoBogHOCTU Dypbe, onpeaensieT CBOOOTHYIO
SHEPruio, MoJlydyaeT TepMoynpyruil mnoreHuuman ['u66ca. PaccmarpuBaer oOrmiue
MPUHIUIIBL ONpE/eNIeHus BHYTPEHHEH 3Hepruu, QopMylIHUpyeT ypaBHEHHE MOTOKa
TeI1a, OCHOBHBIC ypaBHEHUs TepMoyIipyroctu. Coobiiaer 00 U3MEHEHHIX, KOTOpbIE
IPOU30LUIM B METOJIaX pacyeTra, YKa3blBa€T HA HOBbIE MOMEHTHI B pa3BUTHH dHEpre-
TUYECKON TEOPUH YIPYroro AehOpMUPOBAHUS CTPOUTEIBHBIX MaTEPUAIOB U JIUTEpa-
TypY, B KOTOPOH UMEIOTCS OCHOBBI 3TOI'0 Pa3BUTHSI.

1-ii Cemectp, 3anstus Ne 8 - 9. [IpenogaBarenb Ha KOHKPETHOM MPUMEPE C
OTpeieIEHHBIMUA UCXOIHBIMH TOJIPOOHO pa3OupaeT 3aKOH YIPYrOCTH M30TPOIHBIX U
AHU3O0TPOITHBIX MATEpUAJIOB, JIEMOHCTPUPYET METOJMKY ONpPENEICHUS MaTephalib-
HBIX KOHCTaHT yHPYroro U30TPOIMHOI0 U aHU30TPOIHOTO MaTepUaoB, paccMaTpHUBa-
€T THUIIBI YIIPYTOM CUMMETPHUH: TUIOCKOCTD YIIPYTOM CUMMETPUHN, OPTOTPOITHBINA MaTe-
pual, TPaHCBEPCAIBHO M30TPOMNHBIM Marepuai. [lomydaer ynenpHYH0 MOTEHIHAIb-
HYI0 SHEPTHUIO AePopMalliii U YAEIbHYIO TOMOJIHUTENbHYIO padoTy, hopmyssl ['puHa
u Kacrunesno. PaccmarpuBaer dopmynsr Kmaiimepona u bertu, ycranaBiuBaeT
CBSA3b MEXAY HaNpsHKeHUSIMU U Je(OpPMHUPOBAHHBIM COCTOSIHUEM, (opmynupyer
YpaBHEHUSI TEOPUM YIPYrOoCTH B nepemelieHusx (ypaBHeHus Jlame), ypaBHEHUs
benprpamMmu-Muueria B HaNpsHKEHUSX. Y Ka3bIBa€T HA HOBYIO JINTEPATYPY, B KOTOPOU
MMEIOTCSI OCHOBBI TEOPUU JAHHOU TEOPHH.

1-it Cemectp, 3anstue Ne 10. IIpenonaBarenb Ha KOHKPETHOM IMpUMEPE C
ONpeaeIeHHbIMU UCXOJHBIMU MPEANOChUIKAMU MOAPOOHO pa3zdbupaer obliee perie-
HUE YpaBHEHHH TEOopUH N1eHOpMUPOBAHMSI KOHCTPYKLIMOHHBIX MaTE€pHaliOB B Iepe-
MmeneHusx (pemenue [lonkoBuya-Heitbepa). PaccmarpuBaroTcst 1 pa3bsCHIIOTCS OC-
HOBHBIE CJIOKHbIE MECTa MPU PELUICHUU YPABHEHUH TeOpUH AehOPMHUPOBAHUS CTPOU-
TEJIBHOTO Marepuaina. PaccmaTpuBaeTcsi MOPSAOK HCIOJIb30BAHUS 3TUX YPABHEHUM.
[IpenonaBarenb coobmaer 00 OOMMX U3MEHEHHUAX, KOTOPbIE MPOU30IUIA B JaHHOM
TEOpHH, YKa3bIBa€T HA HOBbIE MOMEHTHI B PAa3BUTHHU ATOW TEOPUU U JUTEPATYPY, B
KOTOPOH UMEIOTCSI OCHOBBI 3TOI'0 Pa3BHUTHSIL.

1-ii Cemectp, 3anatue Ne 11. IlpenonaBarenb Ha KOHKPETHOM IPUMEPE C

OTpeeICHHBIMA UCXOAHBIMH TPEANOChUTKAMHU TOAPOOHO pazOupacT MPHUHIUI BUP-
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TyallbHBIX pabOT, JOKAa3bIBAaET TEOPEMY O MHHHMYME MOTEHIMAIBHON HSHEPrUH
(ypaBHenue Jlarpamxa), pa3bsCHIET MPUHIMII MUHUMYyMa JTOTIOJHUTEIbHOU paboThI
(mpunimn KacTuiibsiHO), TOKa3bIBaeT BapuallMOHHYIO Teopemy PelicHepa. Paccmart-
PUBAIOTCS U PA3BSACHAIOTCS OCHOBHBIE CJIOYKHBIE MECTAa IPH PELICHUH ypaBHEHUI
Teopuu JAePOPMUPOBAHUSL CTPOUTENIBHOIO MaTepuaya. PaccmaTpuBaeTcsi MOpsiAOK
MCIIOJIb30BaHUsl BapHaIlMOHHBIX MpUHIUINOB. [IpenonaBaTtens coobmiaer 00 HOBBIX
MOAU(UKAIMAX STUX MPUHIUIIOB, YKa3bIBa€T HA HOBbIE MOMEHTHI B Pa3BUTHHU Bapua-
MOHHBIX TPUHIUIIOB U JIUTEPATYPY, B KOTOPOU UMEIOTCSI OCHOBBI 3TOTO Pa3BUTHSI.

1-ii Cemectp, 3ansatue Ne 12. IlpenopaBarenb Ha KOHKPETHOM MPUMEPE C
OTpeieIEHHBIMU UCXOJHBIMU MIPEINOCHUIKAMH MOJPOOHO pa3dbHupaeT 10Ka3aTeabCTBO
€AMHCTBEHHOCTH peleHus TudPepeHinanbHbIX YpaBHEHUH TEOpUH YIPYTrOCTH, J10-
Ka3biBaeT Teopemy Knaneitpona u teopemy bertu. Coobmaer o Mmogudpukanusax oo-
KX TeOpeM, 00 U3MEHEHUSIX, KOTOPbI€ MPOU3OILINA B HUX, YKA3bIBAET HA HOBBIE MO-
MEHTBI B Pa3BUTUU 3TUX TEOPEM U JIUTEPATYPY, B KOTOPON UMEIOTCS OCHOBBI 3TOTO
pa3BUTHSL.

1-ii Cemectp, 3anatue Ne 13. IlpenomaBarenb Ha KOHKPETHOM IPUMEPE C
OTpEeACNIEHHBIMA HCXOJHBIMHU MPEANOChUIKAMU MOAPOOHO pa3doHpaeT MOCTPOCHHE
ypaBHEHUN TEOpHUM YINPYroro aAeGopMUpOBaHUS KOHCTPYKIIMOHHBIX MaTEpHUAJIOB B
OpPTOTOHAJIBHBIX KPUBOJIMHEUHBIX CHUCTEMAxX KOOPAMHAT. Y Ka3bIBaeT HA HOBYIO JIMTE-
paTypy, B KOTOPO HMEIOTCSI OCHOBBI IIOCTPOEHUS JAHHBIX YPaBHEHUM.

1-ii Cemectp, 3ansatus Ne 14 - 15. IIpenonaBarenb Ha KOHKPETHOM MPUMEPE
C ONPEICICHHBIMH MCXOIHBIMU MPEANOChUIKAMU MOAPOOHO pa3OupaeT MOCTPOCHUs
TEOPUU TJIOCKOTO HANPSKEHHOTO M 1€(OPMHUPOBAHHOTO COCTOSIHUS KOHCTPYKIIMOH-
HBIX MaTepHuasoB, BHIBOAUT COOTHOILIECHHUS, CBS3bIBAIOIIME MEepeMenIeHuss U aedop-
Maliy, MOJIy4yaeT ypaBHEHHs paBHOBecHs], (U3MUECKHUE 3aBUCUMOCTH U YPaBHEHHUS
Hepa3pbhIBHOCTH AedopMalliil U TpaHUYHBIE YCIOBHS. YKa3bIBae€T Ha HOBYIO JINTEpa-
TYpY, B KOTOPOW UMEIOTCS OCHOBBI TaHHBIX Teopui. IIpenonasaresb Ha KOHKPETHOM
npUMepe C ONpeAeNEeHHBIMUA UCXOAHBIMU JaHHBIMU MOJIPOOHO pazOupaeT METONbI U
anroput™ (ToOpsiIoK) pacuera AehOpMUPOBAHUS MATEPHUAIOB B COCTaBE KOHKPETHBIX

KOHCTPYKLUH Ha 0a3e Onpenessiouiil COOTHOIIEHUH C BBIYUCICHHEM BCEX HEOOXO-
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JTUMBIX MapaMEeTPOB, IEMOHCTPUPYET CIOXKHBIE MOMEHTHI 10 X0y PEIICHUS 3a/1auu.
Coobmaer 00 M3MEHEHHSIX, KOTOPBIC MPOU3OIUIA B METO/IaX pacdyeTa KOHCTPYKIIHMA
U3 CJIOKHBIX MAaTEpUaJIOB, MOJYUHIIONIUMCS KJIACCUYECKUM 3aKOHaM AedpopMUpOBa-
HUS, YKa3bIBAET HA HOBBIE MOMEHTHI B PA3BUTUU ITUX TECOPUU U JIUTEPATypy, B KOTO-
PO UMEIOTCSI OCHOBBI ATOTO PAa3BUTHSL.

1-ii Cemectp, 3anatue Ne 16. IlpenonaBarenb Ha KOHKPETHOM IPUMEPE C
OTIpeIeTICHHBIMA UCXOTHBIMHU MPEATIOCHUTKAMU TIOJIPOOHO pa3OupaeT pelieHre oce-
CUMMETPUYHON 3aJ]a4u O TMOJIOM HWIMHApPE (TpyOe), HAXOIAIIEHCS 1O BHEIIHUM U
BHYTPCHHHUM JaBJicHHEM (3amaua Jlame) it pa3HbIX MaTEpUasioB, BEIBOJUT COOTHO-
IIICHUSI, CBS3BIBAIOIINE TIEpEeMEIIeHus U Jaedopmaliiy, MmoyyaeT ypaBHEHUSI PaBHO-
Becusi, GU3NYECKHUE 3aBUCUMOCTH U YPaBHEHUS HEPa3pbIBHOCTH JieopMaliuii u rpa-
HUYHBIC YCIIOBHA. YKa3bIBaCT HAa HOBYIO JINTEPATypPy, B KOTOPOH MMEIOTCS OCHOBBI
naHHbBIX Teopuid. [IpenonaBaTeslb Ha KOHKPETHOM IMPUMEPE C OMNpPEACIICHHBIMU HC-
XOJIHBIMHM JTaHHBIMHM TOJIPOOHO pa3OupaeT METObl U aJITOPUTM (TOPSAJIOK) pacyeTa
nedhopMupoBaHus TpyO B COCTaBe KOHKPETHBIX KOHCTPYKIIMM Ha 0a3e Oonpesessio-
ITUHA COOTHOIIECHU C BEIYMCIICHUEM BCEX HEOOXOJIUMBIX IMapaMeTPOB, AEMOHCTPUPY-
€T CII0KHBIC MOMEHTHI 110 X0Ay pemieHus 3amaaun. CoobmaerT 00 M3MEHEHHSIX, KOTO-
phIe MPOU3OIILIN B METOJIaX pacyeTa TOJCTOCTEHHBIX TPYO M3 CIIOKHBIX MAaTEPUAJIOB,
MOYUHSIOIIMMCS KJIACCUYECKUM 3aKOHaM Je(OopMUpOBaHUS, YKa3bIBA€T HAa HOBBIC
MOMEHTHI B Pa3BUTUHU ITUX TEOPHUM U TUTEPATYPY, B KOTOPOM UMEIOTCSI OCHOBBI ATOTO
pa3BUTHSI.

1-ii Cemectp, 3anstue Ne 17. IlpenonaBaresib Ha KOHKPETHOM IIpUMEpPE C
OTpeeIeHHBIMA KOHKPETHBIMU YCIIOBHSAMU MOAPOOHO pazdupaeT mopsI0K MoCTpoe-
HUS TEOPHUH YIPYTOIUIACTUYECKOTO Je(hOpPMHUPOBAHMS KOHCTPYKIIMOHHBIX MaTepHha-
JIOB W ycioBus pasrpysku. [IpenomaBaTens Ha KOHKPETHOM MPUMEPE C OMpeesieH-
HBIMU HMCXOJHBIMU JaHHBIMH TOJPOOHO pa3zOMpaeT METOIbI U alrOpUTM (TIOPSIOK)
pacuera yrnpyromiacTH4eCKUX MpPOLECCOB TEOPUHU Ie(POPMUPOBAHUS CTPOUTEIHHBIX
MaTepHasioB, JIEMOHCTPUPYET CJOKHBIE MOMEHTHI MO XOJy PEIICHUS MPUKIAJIHBIX
3a/1a4, JIoKa3biBaeT TeopeMy A.A.MblolliMHA O MPOCTOM HArpy>XE€HUU U O Pa3rpyske,

OAPOOHO pa3doupacT MOCTPOCHUS TEOPHUH INIACTHYHOCTH M IpouHocTh Tpecka-CeH-
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Benana, I'yOepa-Muzeca. CooOuraer 006 U3MEHEHUSIX, KOTOPbIE MPOU3OLLIH B METO-
JlaX pacyera, yKa3blBaeT Ha HOBbIE MOMEHTHI B Pa3BUTHUU HEJIMHEHHON TEOpUU YIIPY-
rOIJIACTUYECKOTO J1e(OpMUPOBAHUS KOHCTPYKIIMOHHBIX MaTepUajoB U JIUTEPaTypy,
B KOTOPOW MMEIOTCSI OCHOBBI 3TOT'O Pa3BUTHSL.

1-i1 Cemectp, 3anstue Nel8. IlpemonaBarenb Ha KOHKPETHOM IPUMEPE C
ONpeaeIeHHbIMU HCXOJHBIMU MPEANOChUIKAMU TOJAPOOHO pazOUpaeT MOCTPOCHUS
TEOPUHU TOJ3YYECTH KOHCTPYKIIMOHHBIX MAaTEPUATIOB, BHIBOJUT COOTHOIICHUS, CBS-
3bIBAIOIINE MEPEMEIEHUSI U CKOPOCTU AePOopMallMii, MOIyYaeT ypaBHEHUS paBHOBE-
cusi, (pU3MUecKre 3aBUCUMOCTH TEOPHH CTapeHHsS CTPOUTENBbHBIX MaTEpHUaJOB U
ypaBHEHUSI HEPA3PHIBHOCTU CKOPOCTEH nedopmaruii, pazoupaeT moApoOHO MOJETU
Herorona, Makcgeinna, @oiirra, KenbBuHa. YKa3bIBa€T Ha HOBYIO JIUTEPATYPY, B KO-
TOPOU UMEIOTCSI OCHOBBI TaHHBIX Teopuil. [IpenonaBaTens Ha KOHKPETHOM IIpUMEpE C
onpeaeIeHHbIMA UCXOJHBIMU JAAaHHBIMU MOAPOOHO pa30upaeT METOIbl U aITOPUTM
(nopsimox) pacuera aeOpPMUPOBAHUS BA3KOYNPYTUX CTPOUTENBHBIX MaTepUalioB B
COCTaBE KOHKPETHBIX KOHCTPYKUMI Ha 0a3e yKa3aHHBIX ONPEICISIOIUNA COOTHOIIE-
HUN C BBIUMUCIEHUEM BCEX HEOOXOIUMBIX MMAapaMETPOB, IEMOHCTPUPYET CIIOXKHBIC
MOMEHTHI 110 X0Ay pemeHus 3agaun. Cooduiaer 00 M3MEHEHHSX, KOTOPbIE MPOU30-
IUIM B METOJIaX pacyeTa KOHCTPYKLMU U3 CI0KHBIX MAaTEPHUAJIOB, MOIYHUHSIOIIUMCS
yKa3aHHBIM 3aKOHaM Je(hOpMHUPOBAHMS, YKA3bIBAET HA HOBbIE MOMEHTHI B Pa3BUTHHU
ATUX TEOPHI U JIUTEPATYPy, B KOTOPOU UMEIOTCSI OCHOBBI 3TOTO Pa3BUTHSL.

3aouHas ¢popma 00ydeHUs

1-i1 Cemectp, 3ansatue Nel. [IpenogaBaTenh Ha KOHKPETHOM IMpUMEpE C IIO-
IpoOHO pa3OupaeT 00IIMe MPUHIUITBI TOCTPOCHUSI TEH30pOB JedopManuii U Harpsi-
KEHUM, yCTaHABIMBAET CBS3b MEXAY JAepopManusMH U MEepEeMEUICHUSIMU, JIEMOH-
ctpupyeT nuddepeHanbHbple YPaBHCHHSI PAaBHOBECHs, OMpPENENseT TJIABHBIE OCH
TEH30pOB AehopMalli U HANpsKEHUH, MOJIy4aeT UHBAPUAHThI TEH30pOB Jiedopma-
UM ¥ HanpspKEHWM. PaccmatpuBaeTcs MOpsAIOK MCTHOJIB30BAHUS TEOPUH YIIPYTOCTH.
[IpenonaBatens coobmaer 06 OOMUX W3MEHEHUSX, KOTOPHIE MPOU3OILIA B TCOPHH
YOPYTrOCTH, YKa3bIBAE€T HA HOBbIE MOMEHTHI B PA3BUTUHU ATON TEOPHUH U JIUTEPATypy, B

KOTOpOﬁ HMCIOTCS OCHOBBI 3TOI'O Pa3BUTHA.
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1-ii Cemectp, 3anstue No2. IIpenogaBaTenb Ha KOHKPETHOM IpUMEpE C TO-
IpoOHO pazbmpaeT 00O0OIIEHHBI 3aKOH ['yka Isi M30TPOIHOTO W aHU30TPOITHOTO
TeJa, MOoJdy4yaeT YJAeIbHYI0 MOTCHIMAIbHYIO SHEPTUIO JeopManuil U yIelabHYIO J10-
MOJIHATEIIbHYIO pa0doTy, BEIBOAUT M UCTIONB3yeT Gopmyinbl ['pura n Kactunesno, mo-
Jy4aeT MarepuajbHble KOHCTaHThI. PaccmaTpuBaeT 3aiauu IMIOCKOTO JehopMHUpo-
BAaHHOTO U HAMNPSHKEHHOT'O COCTOSIHMS, 0OOOIIEHHOTO IMJIOCKOTO HAMpPSKEHHOTO CO-
crosinud. [IpenogaBarens cooOiiaer 00 00X U3MEHEHUSIX, KOTOPbIE MMPOU3OILUIHN B
TEOPHUH YNPYTOCTH, YKA3bIBAET HA HOBbIE MOMEHTHI B PA3BUTHH 3TOW TEOPUU U JIUTE-
paTypy, B KOTOPOU HMEIOTCSI OCHOBBI 3TOTO Pa3BUTHAI.

1-ii Cemectp, 3ansarue Ne3. IlpenoaBaTens Ha KOHKPETHOM MPUMEPE C IO-
IpOoOHO pa3dUpaeT OCHOBHBIE YPAaBHEHUS U TUIIOTE3bl TEOPUH MaJIbIX YIPYTOIJIaCTH-
Yyeckux Aeopmaliuii, mosydaeTr ycioBus miactudHoctu Tpecka-Cen-Benana, ['y0Oe-
pa-Museca, BBIBOJUT TEH30p CKOpocTel nedopmaiuid, pazoupaeT MOJAEId TEOPHUH
ctapenus, moaenu Herotona, Makcpemia, ®oiirra u Kenspuna. Coo0bmiaetr 06 uzme-
HEHHUSX, KOTOPBIC MPOU3OIILIN B METOJIaX pacyeTa, yKa3blBaeT Ha HOBbIC MOMEHTHI B
Pa3BUTUHU HEJTUHEHHON TEOpUM YNPYTOIIACTHYECKOro Ne()OpPMUPOBAHUS KOHCTPYK-
IMOHHBIX MAaTEPUAIIOB U JIUTEPATYPY, B KOTOPOH UMEIOTCS OCHOBBI 3TOTO Pa3BUTHSL.
[IpenonaBaresib Ha KOHKPETHOM MPUMEPE C ONPEACICHHBIMU UCXOJIHBIMU JaHHBIMU
oApoOHO pa3dupaeT METObI U AITOPUTM (MTOPAIOK) pacyeTa JeHOPMUPOBAHUS BSI3-
KOYIPYTHUX CTPOUTEIILHBIX MaTEPUAJIOB B COCTaBE KOHKPETHBIX KOHCTPYKIIMIA Ha 0a3e
YKa3aHHBIX OMpPEAEISIONIUNA COOTHOIIEHUN C BBIYUCICHHEM BCEX HEOOXOIMMBIX Ta-
paMeTpoOB, IEMOHCTPHUPYET CIOKHBIE MOMEHTHI 10 X0y perieHus 3anauu. Coobmaer
00 U3MEHEHUSX, KOTOPhIE IPOU3OIIUIN B METOAaX pacyeTa KOHCTPYKIIMHA U3 CIOKHBIX
MaTepHuasoB, MOJUUHSIOUIUMCS YKAa3aHHBIM 3aKOHaM Je(pOPMUPOBAHUS, YKa3bIBAECT
Ha HOBBIC MOMEHTHI B PA3BUTHH 3TUX TEOPUU H JINTEPATYPY, B KOTOPOU UMEIOTCS OC-
HOBBI 3TOTO Pa3BUTHSL.

bubnuorpaduyecknii CmMcok peKOMEHIyeMbIX HUCTOYHUKOB
1. OcHoBHas JuTEpaTypa
1.1. Mapkun, A.A. TyJabckuii rocyiapcTBeHHblii yHuBepcuTeT. Henuneit-

Has Teopust ynpyroctu: yueo. [Tocodue / A.A.Mapkun, JI.B. Xpuctuya; Tyal'V. - 2-
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e Uzn., non. - Tyna: Uzn-Bo Tynl'Y, 2007. - 92 c.: Un. - bubGnuorp. B KOHIIE KH. -
ISBN 978-5-7679-1118-9: 49.00.

1.2. bounaps, B.C. Heynpyrocts. Bapuantsl Teopuun / B.C.bonnaps. - M.:
OU3SMATIINUT, 2004. - 144c.: un. - bubmumorp. B kon1e kH. - ISBN 5-9221-0521-3 /B
nep./: 168.00.

1.3. Anekcanapos, A.B. Conpoturienue MarepuasioB: OCHOBBI TEOPUHU yIIPY-
TOCTHU U TJIACTUYHOCTH: YueOHHK A By30B / A.B.Anekcanapos, B./[.Iloranos. - 2-¢
u3., uctp. - M.: Beicir.mk., 2002. - 400 c.: wi. - bubnuorp. B koHie kH. - ISBN 5-
06-004280-4 /B mep./: 93.00.

1.4. TopmikoB, A.I'. Teopust ynpyroctu u IiiaCTUYHOCTU: Y YeOHUK AJI CTPO-
uT. By30B / A.I'.I'opmikos, 2.1.CtapoBoiitoB, /[.B.Tapnakosckuii. - M.: ®u3matiur,
2002. - 416 c.: un. — bubmuorp. B koue kH. - ISBN 5-9221-0229-X /B nep./: 216.00.

1.5. UaprommH, A.A. MI'Y um. M.B.JIomonocoBa. Ilmactmunocts. Y.1,
Yupyro-mnactuueckue aedopmainuu / A.A.Wnetomun; npenuci.: E.W.Illemsikuna,
N.A Kuiiko, P.A.Bacuna; MI'Y um. M.B.JlomoHocoBa. - Penipunt. u3g. 1948 r. - M.:
Jloroc, 2004. - 388c.: un. - (Knaccuueckuii yHUBEpCUTETCKUM yueOHHUK). - bubmauorp.
B KoHIie kH. - ISBN 5-94010-377-4 /B mep./: 158.95.

1.6. Koxkapunona, JI.B. OCHOBBI T€OpUH YIPYroCTH M IJIACTUYHOCTHU: YUeO-
Hoe nocooue. — M.: ACB, 2010. — 126 c.: un. — bubnuorp. B konue kH. — ISBN 978-
5-93093-712-1 /B mep./: 176.77.

1.7. Tpemes, A.A. Teopus nepopMupoBaHuss U MPOYHOCTH MATEPHAIIOB C U3-
HAaYaJIbHOW W HABEJICHHOW YYBCTBUTEIBHOCTHIO K BUJY HAMPSIKEHHOTO COCTOSIHUS.
Omnpenensromme cooTHomenus / A.A. Tpemes. — M.; Tyma: PAACH; Tynl'V, 2016. -
326 c.: un. — bubnuorp. B konne kH. — ISBN 978-5-7679-3213-9: 520,00.

1.8. Tpemen, A.A. Teopus nedopMupoBaHHs U TPOYHOCTH MAaTEPUAJIOB,
YYBCTBUTEJIbHBIX K BHJly HAIPSHKEHHOTO COCTOSIHUS.  YTPYroIuiacTUYeCKHe
nedopmaruu / A.A. Tpemes, A.A.boopseimes. — M.; Tyna: PAACH; Tynl'V, 2017. —
140 c.: un. — bubmuorp. B kon1e kH. — ISBN 978-5-7679-3400-3: 212,00.

2 lonoJiHUTEIbLHASA JIUTEpPATypa
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2.1. HMmamackmii, A.FQ. Maremarnueckas Teopus IwiacTHuHoCTH /[
A YO Mummunuckuit, J[.J[.1Baes. - M.: ®usmarnut, 2003. - 704c.: un. - bubnuorp. B
koHIie KH. - ISBN 5-9221-0141-2 /8 nep./: 409.00.

2.2. Unbrommu, A.A. Tpyaer. T.1, 1935-1945 / A.A.WnpommuH; COCT.:
E.A Unvrommunua, H.P.Kopotkuna. - M.: ®usmaraut, 2003. - 352c.: un. - ISBN 5-
9221-0329-6 /B mep./: 73.00.

2.3. UBaes, JI.Jl. Mexanuka miactuueckux cpen. T.1, Teopus uaeanbHOM
mactuunoctu: B 2 1./ J1.J1.VBnes. - M.: ®uszmatiut, 2001. - 448c¢. - bubnuorp. B
koH1ie kH. - ISBN 5-9221-0140-4 /B iep./: 33.00.

2.4. TpemeB, A.A. Teopus nedopMupOBaHUs U MTPOYHOCTU MATEPHATIOB, TyB-
CTBUTEJBHBIX K BHJY HAaINpPSHKEHHOTO COCTOSHUS. Omnpenenstonue COOTHOUIEHUs /
A.A. Tpewes. — M.; Tyna: PAACH; Tyal'V, 2008. — 264 c.: uin. - bubimorp. B KoHIIE
kH. - ISBN 978-5-7679-1283-4.: 173.00.

2.5. Yepnsbix, K.®. HenuneiliHas ynpyroctb: (Teopuss W NPUIOKEHUS /
K.®. Yepusix. - CI16.: M3a-Bo COJIO, 2004. - 420 c. - bubnuorp. B koHIe KH. - ISBN
5-98340-022-3 /B mep./: 120.00.

2.6. 3youanunos, B.I'. TBepckoii roc. TexH .yH-T. MaTtemaTuueckasi Teopus

mactuyHocTu: Monorpadus / B.I'.3y6uanunoB; TBepcKoil roc. TexXH. yH-T. - TBepb,

2002. - 300c.: ui. - bubnuorp. B koHIie kH. - ISBN 5-7995-0200-0: 113.00.

3 Ilepuoaguueckue u3IaHUuA

3.1. U3Bectust PAH, MTT. — Beixoaut mects pa3 B roj.

3.2. M3Bectust By30B. Cepusi CTpouTenbCTBO. BBIXOIUT €KEMECSUHO.
3.3. MexaHuka KOMIIO3UTHBIX MaTepUaIoB. — BBIXOIUT MIECTh pa3 B TOJI.
3.4. IIpo6ieMbl TPOYHOCTH. — BBIXOIUT 1I€CTh pa3 B roj.

3.5. [lpukiramHas MexaHuKa U TeXHUYECKas pu3uKa. — BEIXOIUT exXKeMeCsSuHO.

4. IIporpammHoe o0ecnieyenne u UHTEepHeT-pecypcebl
4.1. [IporpammHuoe oOecrieueHue

o LIRA

o SCAD Office
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STARK ES
Matlab
Maple
MathCAD

4.2. uTepHET-peCypCHI

http://www.predel.chgpu.ru/ - Hawunydmmii wcTOYHHK WHPOPMAIMH

webarciv

http://www.ipmnet.ru/ - Odunmaneueiii caiitr WMucturyra ITpoGiem

Mexannkn PAH uMm. A .JO.MnummHCcKOTr0

http://www.elibrary.ru/org_items.asp?orgsid=656 - Hayunas

AJIEKTpOHHAs OUOIMOTEeKA

http://www.imash.ru/ - OdunmanbHbIR caiT Hucturyra

MammnoBeaenuss PAH um. A.A.bnaroupaBoBa
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