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PABOYASA ITPOI'PAMMA JUCHUIIJ/INHBI
OCHOBEI, IUHAMUKA U IIPOYHOCTHh KOHCTPYKIIUM JTA

Pa3pesnbl padoueii mporpaMmsl

1. HEJIM OCBOEHUA JUCHUITIMHBI

2. MECTO JMCLHUIIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)XAHUE AVCHUWITIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCLHUATTIINHBI

5. YYEBHO-METOIWYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHME JUCIUITINHBI
6. MATEPMAJIBHO-TEXHUYECKOE OBECIIEUEHME JUCHUITIMHBI

IIpunoxenus K padoueii nporpaMMe AMCHMIUIMHBI
¢ TlpunoxkeHue 1. AHHOTaIWs paboueii MpOrpaMMel

o TIpunoxxenue 2. TexHosmornu u ¢hopMs! 06ydeHHsT
o Tlpunoxenue 3. GOHABI OL|EHOUHBIX CPE/ICTB



1. E/IM OCBOEHUA AU CIIAIT/INHBI

HEHL}O OCBOEHHsA AWCLHWIIIMHBI ABJISAETCA (bOpMI/IpOBaHI/Ie c1eayrommux KOMHETGHL[HI;JII

OIIK-1 — cr1ioco6HOCTE TIPUMEHSATL €CTeCTBEHHOHAYUYHbIe U O6H_[6HH)KEHEPHBIE 3HaHUsS, METOJbl MaTeMaTHUE€CKOIr'o aHa/lu3a U MOJe/JIMPpOBaHus,
TEOPEeTUYeCKOT0 U SKCIIePUMEHTA/IbHOT0 MCC/IeJOBAHNS B HPOQ)ECCHOHHHBHOI‘;I fedaTeIbHOCTHU

OIIK-6 — crioco6HOCTb aHaTM3HUPOBaTh, CUCTEMATU3UPOBATh U 000011aTh MH(OPMALIUIO O COBPEMEHHOM COCTOSIHUM U MEPCIIeKTUBAX PAa3BUTHS
OTpAC/IH [JBUTaTe/IeCTPOEHHUS U SHEPreTHUECKOU TeXHUKH

@DOpMUPOBAHKIO KOMIIETEHLUH CITy)KUT JOCTHKEHHe C/IeIYIOLIMX pe3y/IbTaToB 06pa30BaHus:
OIIK-1

3HAHUA:

Ha YPOBHe Npe/ICTaB/IeHNH: OCHOBBI YHC/IEHHBIX METOZOB; OCHOBHBIE 3aKOHBI (DH3MKH;

Ha ypOBHe BOCIIPOM3BEJIeHWS: METOJbl MOJEMPOBAHUS IIPOLIeCCOB, B KOTOPBIX MIMEeT MeCTO B3aWMOZEHCTBHME U B3aUMOBJIHSHHE
IPOL{eCCOB pas3/IMYHOMN (pr3rueCcKoi NpUpobl;

Ha YPOBHE NOHHUMAaHWsI: IPUHLIUITBI IPHMeHeHNs] COBPeMeHHbBIX MH(OPMAI[IOHHBIX TEXHOIOTHH B HayKe U IIPeIMETHOI 1esTeTbHOCTY;

yMeHusi:

TeopeTHueckue: CTPOUTb MareMaTHUyecKue Mogenu (U3MYeCKUX SIBeHWH, XUMUYECKUX TIPOLIeCCOB, 3KOTIOTMYEeCKHX CHCTEeM;
WCII0/Ib30BaTh MaTeMaTHyeCKUi arrapar U MHOpMaljMOHHbIe TeXHOJIOTUU TIPYU U3yUYeHUH eCTeCTBeHHOHAYYHBIX JUCLIUIUINH;

MpaKTUUecKye: MPOBOAWUTb (U3NYECKUHA M XUMUYeCKUH SKCIepUMEHTbI, aHalW3UpOBaTh pe3y/ibTaThbl SKCIIepUMeHTa C MpUB/eYeHHeM
METO/I0B MaTeMaTHuecKOW CTaTUCTUKM M MHGOPMALMOHHBIX TEXHOJIOTMH; HCIIONb30BaTh MaTeMaTU4eCKWH ammapar M HWH(OpMalMoHHbIE
TEXHOJIOTHH TPH H3y4YeHHWH eCTeCTBEeHHOHAYUHBIX AWCLMIIIMH; paboTaTh Ha KOMIIbIOTepe (3HaHWE OrepaldOHHOW CHCTeMBbI, UCII0/Ib30BaHHe
OCHOBHBIX MaTeMaTU4eCcKUX MPOrpaMm, porpamMmm 0To6pakeHust pe3y/ibTaToB, Myb/IMKaLMy, Moucka nHdopmaryu uepes VIHTepHeT);

HABbIKU:

B/IaJileHHs] OCHOBHBIMHM aHAJIMTUYECKUMH U YHC/IeHHBIMH MeTOAaMH pellleHus anrebpanueckux U AuddepeHIMaNbHBIX YPaBHEHUH U HX
CHCTeM; OCHOBHBIMU MeTOZIlaM{ TeOPeTUYeCKOTr0 U SKCIepUMEeHTa/IbHOr0 UCC/IeloBaHUs (PU3MUEeCKUX U XUMUUeCKUX SIBIeHUH, MeToAaMU TIoMcKa
1 06paboTKN H(OPMaUK Kak BPYUHYIO, TaK ¥ C IIPUMEHEHHeM COBPEeMEHHBIX HH(POPMAI[MOHHBIX TEXHOJIOTHH.

OIIK-6

3HAHUA:

Ha YPOBHE NPe/ICTaB/IeHNH: OCHOBBI YHC/IEHHBIX METOZIOB; OCHOBHBIE 3aKOHBI (DH3UKH;

Ha YpOBHe BOCIPOUW3BEJEHUS: MeTO[bl MOJENHUPOBAHUS IPOLECCOB, B KOTOPBIX HMMEET MeCTO B3aUMOJEeHCTBHe U B3aUMOBJIHSHUE
TPOL{eCCOB pa3/IMYHOM (pr3MUeCKoi IpUpobl;

Ha YPOBHE NMOHUMAaHWUsL: IPUHLIUITEI TIPUMEHEeHUs COBPEMEHHbBIX MH(OPMALMOHHBIX TEXHOJIOTHUH B HayKe U MPeMEeTHOM /1esITe/TbHOCTH;

YyMeHusi:

TeopeTHYecKre: CTPOUTb MaTeMaThyeckue Mojend (GU3MYeCKUX sBAeHWH, XUMHUYeCKUX TIPOLIeCCOB, 3KONOTMYEeCKHX CHCTEeM;
WCII0/Ib30BaTh MaTeMaTH4yeCKUi arnrapar 1 MHGOopMaLjMOHHbIe TeXHOJIOTUH TPU U3yUYeHUH eCTeCTBeHHOHAYYHbBIX JUCLIUIUINH;

MpaKTUYecKye: MPOBOAWUTb (U3NYECKUA M XUMHUYeCKUH SKCIepUMeHTbI, aHalW3UpOoBaTh pe3y/bTaTbl SKCIepUMeHTa C IpHB/eYeHHeM
MeTO/I0B MaTeMaTHuecKoW CTaTUCTUKM M MHGOPMALMOHHBIX TEXHOJIOTMH; HCIIONb30BaTh MaTeMaTH4eCKUH ammapar M HWH(popMalMoHHbIE
TEeXHOJIOTHY TPH M3y4YeHWH eCTeCTBEeHHOHAYUHBIX AWUCLWIUIMH; paboTaTh Ha KOMIIbIOTepe (3HaHWE OIepalMOHHOW CHCTeMBbI, HUCII0/Ib30BaHHe
OCHOBHBIX MaTeMaTH4eCcKHX MPOrpaMM, IporpamMm 0ToOpakeHust pe3y/bTaToB, My O/MKaly, oMcKa nHopMaryy yepe3 VIHTepHeT);

HABbIKU:

B/IaJleHNsI OCHOBHBIMH aHA/INTUYECKUMH U YHC/IeHHBIMH MeTOlaMH pellleHus anrebpanueckux U AuddepeHIMaNbHBIX YPaBHEHUH U UX
CHUCTEM; OCHOBHBIMH MeTOJaM{ TeOPETUUECKOTO U IKCIIePUMEHTA/IBHOIO UCC/Ief0BaHYs (PU3UIECKUX U XMMHUYECKUX sIBlIeHHH, MeTOAaMH MOHCKa
1 00paboTKK MHGOPMALMHK KaK BPYUHYIO, TaK U C IPUMeHeHHeM COBPeMeHHbIX UH(OPMALMIOHHBIX TeXHOJIOTHH.
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2. MECTO JUCHUAII/INHBI B CTPYKTYPE OOII BO

Iucunmmaa OCHOBBL JMHAMUKA U ITIPOYHOCTH KOHCTPYKIIUM JIA siBsieTcs UCLAILTIHON 00s3aTe/IbHOM YacTH
6/710Kka 1 nmporpaMmbI MOATOTOBKHU 10 Harpae/eHuto 24.03.05 /Jgueamenu semamenbHbIX annapamos.

CopepkaHue JUCLUIUVIMHBL — SIB/ASIETCST  JIOTUUeCKWM  mipopo/bkeHrdeM aucuvrivid: BBEJAEHWE B CIIEIIUAJIBHOCTD,
COITPOTUB/IEHUE MATEPUAJIOB.

Cogep>kaHve [JUCLUMIVIMHBI SIBJSIeTCST OCHOBOW Jyii ocBoeHust gucuumuiiH: YUCJIEHHOE MOJE/IMPOBAHUE B APKT,
MOJE/IMPOBAHUME BBICOKOMHTEHCHUBHBIX ITPOITECCOB.

HPE,C[BapI/ITe]IbHLIG KOMITIeTeHI|HH, C(l)OpMI/IPOBaHHbIe y 06yqa}ou.1eroc51 A0 HayaJ/la u3yyeHus AUCLUIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00LIeMH)KeHEPHbIE 3HAHMSI, METO/bI MATEMaTHUECKOTO aHa/IM3a 1
MO/e/TMPOBaHMs1, TEOPETUUECKOTO U SKCIIePUMEHTa/IbHOI0 UCC/Ie/|0BaHus B TPOdeCCHOHAILHOM JesiTeIbHOCTH

¢ OIIK-4 — Crnioco6eH oCy11eCTB/ISITh MPOdeCCHOHABHYIO [1eTe/IbHOCTb C YUeTOM 5KOHOMHYECKUX, IKOTIOTMYeCKUX, COLIMAIbHBIX U
[IPYTHX OrpaHUYeHHI Ha BCeX JTarax XM3HeHHOTo LUK/l

¢ YK-6 — CriocobeH ynpaB/isiTb CBOUM BpeMeHeM, BBICTPaUBaTh U peai30BbIBaTh TPAEKTOPUIO CaMOPA3BUTHS HA OCHOBE TIPUHLUIIOB
00pa3oBaHus B TeueHHe BCeH KU3HU



3. CTPYKTYPA U COJEPXKAHUE JUCIAUITVINHBI
OO011iast TPy0eMKOCTb JUCLIMIUIUHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopeprxaHue (AUAAKTHKA) JUCHHIUIMHBI

AyMTOpHbIE 3aHATHA S
B KOHTAaKTHOii (hopme - E §-
LR S
2 E
¢ | § e s | ik +
E E HanmeHoBaHMe Pa3jie/IoB M AUJAKTHUECKHX eHHHI| 8 E E E E 3 E g g
: 2B | F i it :
5] 2 = FH z% - °
& S& D 7
E g
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3 6 Pa3jen 1. O61mas XapaKTepHCTHKA NMPOIECCOB COMPOBOXAAIOIIUX PaboTy KoHCTPyKIiH. CoBpeMeHHOe 3 1 1 0 2 5 5
COCTOsIHWEe CPe/ICTB U MeTO/0B MaTeMaTH4eCKOro u [‘)HZH‘{ECKOFO MO/e/IMpOBaHus.
Paspen 2. F hopmup COCTOsIHME ynpyroro Tesia. TeH30p HanpsvKeHuit, TeH30p
Masbix fedopmariii. Koreunsie qedopmarin. CHCTeMa ypaBHeHHi TeOPUH YIIPYTOCTH. YC/IOBHs
3 6 coBmecTHOCTH. OBILasi [I0CTaHOBKA 3a/1ay IMHEHHOM TeOPUH YIIPYTOCTH. YPABHEHUs! B HAIPSDKEHUSIX U B 16 8 6 2 8 5 5
nepemelrieHusIX. MarpuuHast (hopMy/IMpOBKa 3ajjau Teopur ympyrocti. [1nockast 3a/ia4a TeOPHH YTIPYTOCTH.
TIiocKoe HarpspKeHHOe COCTOsTHME U IocKast Jedop DYHKLMS Har Oiipu. Teopus
TIACTUYHOCTH.
3 6 Pasjien 3. PacnipocTpaHeHHe BOJIH B YIIPYToii CIUIOIIHOI cpeje. Bo/HBI CKaTHst M BO/THBI HCKaXKEHUS. 3 1 1 0 > 5 5
OT M 1Ip BOTH. TT "THbI€ BOJIHBI.
Pas3jien 4. Tepmopgusamuka jedpopmanun. CBsizaHHasi 33/laua TeOPUH ynpyrocTH. TeryonpoBojHOCTh B
3 6 aHu3oTporHoM Teje. TeroBoii yaap. 3ajjaua 0 BHe3arHOM Harpese I0/IyNpOCTPaHCTBa. TerioBble BO/HBL. 5 3 1 2 2 10 10
TunepGoniyeckoe yf TeTIONPOBOJHOCTH.
Pasjien 5. Teopus oGosiouek. Bee/ierne B TeOpHIO MOBepXHOCTeH. KpHBO/HHeiiHbIe KOOP/AMHATbI Ha
3 6 oBepXHOCTU. MoMeHTHast 1 Ge3MoMeHTHast Teopusi 060/oueK. [IuHaMHUYeCKye 3a/jadk TeOpU 0BoIoueK. 6 4 2 2 2 10 10
OBO/IOUKH B [TOTOKAX.
Paspen 6. Teopus pa3pymenus. MaremMaTnueckue MOZIe/Id XPyTKOTO paspyienus. Teopus TperyH.
3 6 Opo3noHHOe pa3pyiieHue. Karactpogsl. Maremarinyeckue U GU3MuecKre MOZe/ KaTacTpopHuecKnx 5 3 2 1 2 5 5
SIB/IeHMI1 B JMHAMUKe M TIPOYHOCTH KOHCTPYKLIMI 1 MaTepUasioB.
3 6 Pasgen 7. Kue 3aaun. Teopusi ycToitunBocTu. Mopa/bHbIi aHa M3 KOHCTPYKIIMIA. 3 1 1 0 2 10 10
Paspen 8. YaapHoe Bo3jieiicTBHe H HMITy/TbCHOe Harpy)KeHue. B3anmoseiicTsue yjapHeIX BOJH ¢
3 6 3 1 1 0 2 10 10
BEILeCTBOM. Y/japHble BOJIHbI B KOH/ICHC cpejjax.
3 6 Pa3pen 9. Iponnkanue. Knaccudukarys sBieHni mp sh Heorp: i KyMy/IsLiAn. 6 4 9 2 2 5 5
KymynsitusHbiii 3didexT B nporieccax mpe
Pasjien 10. BemecTBo # KOHCTPYKIMH IIPH BO3J€iCTBHH BBICOKMX KOHIIEHTPaIHii SHePruu.
3 6 BosgelicTBre H3/TyUyeHHii BRICOKOH MOIITHOCTH. Mo/ie/TH TeTioBoro pa3pyiueHus. [Iporeccst 3 1 1 0 2 10 10
BBICOKOWHTEHCHBHOIO HArpy B COBP TexHosorusix. O630p it ii M [IePCIIeKTHB.
Paspen 11. M np T0CTaHOBKa 3a/ja4 TeopuHu ynpyrocra. OCHOBbI MeToza
3 6 KOHEUYHOT0 3/1eMeHTa /IS pelleHust 3a/jau HanpshkeHHO-/1e(h)OPMUPOBAHHOTO cocTosHKs. [ToHsTHe 0 MeToze 14 6 2 4 8 10 10
PaHUYHOIO S/IEMEeHTa.
Pa3jen 12. CoBpemMeHHbIe naKeTHbIe TexHonorun. CoBpemenHbie nakets 1 CAE (Computer Aided
3 6 Engineering) TexHonorun 3aiau H/C. CATIP B 3azjauax H/IC. 3 18 14 4 15 5 5
3 6 Paszpien 13. Hanucanue peq)epz)'ra. Hanmcanne pedepara Ha MHAMBH/yanbHYIO TeMy. IToAroToBKa, 3 0 0 0 8 10 10
BBII W npe3eHTarsi pecpepara.
Bcero 3a 6 cemecTp 108 51 34 17 57 100 100
Bcero no gucuunnHe 108 51 34 17 57 100 100
3.2. AyAUTOPHBIN NPAKTUKYM
O6Bem
Ne | Homep 1 HaMMeHOBaHHe pa3jesa ’
o/m — Tema NMPaKTHYECKOr'o 3aHATUA ayAa.
Aucy Yyacos
Pa3,qen 2. HaHpF[)KeHHO- PaCCMOTpeHI/IE TIPUMEPOB U pelleHue NMPpakKTUYeCKUX 3a/lav, HallpaB/IeHHBIX Ha U3yUYeHHe
1 |medopmupoBaHHOe coCTOSIHUE naHHoro pasgena. [Tpaktuueckast pabora Ne 1. OrnpejiesieHue I7IaBHBIX HarpaB/ieHUH U 2
YIpPYyroro Teja. xapakrepHeix H/IC B Tene
Pazpnen 4. TepmoguHaMuKa PaccmoTpeHMe NpUMEpPOB U pellieHre TIPAKTUUYeCKUX 3a/iay, HarlpaB/eHHbIX Ha U3yUyeHHe
2 2
,E[E(fl)OpMaLlI/II/I. JaHHOI'O pa3/ieJia.
PaCCMOTpeHI/Ie TIPUMEPOB U pellieHre IMPakKTHYeCKUX 3a/a4y, HalipaB/I€HHbIX Ha U3yYeHue
3 [Pa3gen 5. Teopus o6omouex. ’ 2
a P JaHHOT'0 pa3zeJia.
PaccmoTpeHMe IpUMEpPOB U pellieHre TIPAKTUUeCKUX 3a/iay, HarlpaB/eHHbIX Ha U3yUYeHHe
4 |Paspen 6. Teopus paspylueHus. 1
JaHHOI'O pa3/ieJia.
PaccMmoTpeHMe MprUMepOoB U pellieHre TIPaKTUUeCKUX 3a/iay, HarlpaB/IeHHbIX Ha U3ydyeHne
5 |Pasgen 9. IIpoHukaHue. 2
JaHHOT'0 pa3zeJia.
Paspnen 11. BapualjuoHHas 1
6 MDOEKLIMOHHAS TOCTAHOBKA 3a1ad PaCCMOTpEHI/Ie TPUMEPOB U pelleHre NMPakKTUYeCKUX 3aJay, HalipaB/1e€HHbIX Ha U3yUueHue 4
P 1 A JaHHOI'O pa3/eJia.
TEOPUU YIIPYyroCTU.
7 Paspen 12. CoBpeMeHHbIe NakeTHbIe | PacCMOTpeHre MPUMepOB U pellleHre NpaKTHUeCKUX 3a/iad, HarpaB/ieHHbIX Ha H3yueHue 4
TEXHOJIOTUH. JaHHOT'0 pa3zeJia.
Bcero 3a 6 cemecTp 17
3.3. CamocTosTe/bHasA padora cryaenta (CPC)
Ne Homep 1 HauMeHOBaHue pa3jesa O6BeMm,
COI[EP)KRHP[E yqeﬁﬂoro 3a/laHUuA
n/n AUCHHUII/THUHBI yacoB
Paspen 1. O61ias XxapaKTepUCTHKa MPOLeCCOB
1 COTMPOBOXAAOLIUX pa60Ty KOHCTPYKLH CamocTosiTe/ibHast npopa60TKa AUAKTHYeCKUX eIUHUL] JaHHOr'o pa3/jeJia. 2
’ Pazpnen 2. HanpspkeHHO-/1e pOpMUPOBaHHOE IMpakTuueckas pabora Ne 1. OrnipeziesieHHe TVIaBHBIX HArpaB/IeHUH U 8
COCTOsIHME YIIpyroro TeJia. XapaKTepPHbIX H,II[C B TeJie.
Paszen 3. PacipocTpaHeHue BOJH B yIIPYroi
3 CIUTOIIHOI cpezne CamocTosiTe/ibHast npopa60TKa AVUJAKTHYeCKUX eIUHUL] JaHHOr'O pa3jeJia. 2
4 Pa3,qe]1 4. TepMOI[PIHaMPIKa ,C[ed)OpMaLlI/lI/l. CamocTosiTenlbHast npopaﬁoTKa AUAAKTUYeCKUX eAMHUL] JaHHOI'o pa3zesia. 2
5 [Pa3gen 5. Teopusi o6osouexk. CamocTosiTesibHasi MpopaboTKa AWAAKTHUECKUX eJMHUL] JAHHOTO pa3zera. 2
6 Pa3,qe]1 6. TEOpI/IH pa3spylLieHus. CamocTosiTeNlbHas npopaﬁoTKa AUAAKTHUYeCKUX eIMHUL] JaHHOI'o pa3zjesia. 2
7  |Pasgen 7. [JuHamyueckue 3a/jauul. CamocTosiTe/ibHasi MpopaboTKa AWAAKTHUECKUX eJUHUL] JAHHOTO pa3zera. 2
Paspen 8. YapHoe Bo3/ieiiCTBHE U UMITY/IbCHOE
8 Harpyskeue CamocTosiTeNlbHast npopa60TKa AUJaKTHYeCKUX eIMHUL] JaHHOr'o pa3/jeJia. 2

6
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9  |Pasgen 9. [IpoHrkaHue. CamocrosiTesibHast popaboTKa AUJaKTHUeCKUX eAWHUL] JAHHOTO paszena. 2
10 Pa3,qefu1 10. Bemectso u KOHCTPYKI{HH TTPH CamocTosiTesibHast popaboTKa AUJAKTHUECKUX eAVHHUL] JAHHOTO pasziesa. 2
BO3/IeIICTBUU BbICOKHX KOHLIEHTpALMil SHepruu.
11  [Pa3gen 11. BapuaryoHHasi ¥ MPOEKLMOHHAs IMpakTuueckasi pabora Ne 2. YaapHOoe Harpy>keHue Tej 7
12 |[mOCTaHOBKa 3a,a4 TEOPUU YIIPYTOCTH. CamocrTosiTe/sibHasi PpopaboTKa JUAKTHUECKHUX eMHHUL] JAHHOTO pa3jena. 1
13 CamocrosiTesibHasi popaboTKa AUAaKTHUeCKHIX eAUHHUL] JAHHOTO pa3zerna. 2
14 IMpakTtuueckast pabora Ne 3. Pacuet H/IC Tena B cpefie makera CAE- 7
Paszien 12. CoBpeMeHHbIe MaKeTHbIe Te€XHOJOTUU. [TEXHOIOTUH.
15 IMpakTrueckast pabora Ne 4. PertieHre conpspkeHHOU 3a7iaqi ra30BoOM 6
JIMHAMUKU Y IPOYHOCTH B 371eMeHTaxX KOHCTPYKLIMU SHepProyCTaHOBKU.
16 |Pa3sgen 13. Hanucanwue pedepara. Harcanue pedepara Ha MHUBUAYaNbHYIO TEMY. 8
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA JNCIOUITVINHBI
CEMECTP HEJEJ/IN CEMECTPA
11 2 (3| 4 |5 6 | 7 |8 9 10 | 11 |12 13 14 15 16 17
6 KB| |KB| | [IP| KB Otu.moI13 | JIP | KB Ora.noIl3 |KB| OtumoIl3 |[P| Ped, gud. 3au.

YcnoBHble 0003HaUeHUS:

[P — nuarHocTuueckast pabora;

KB — KOHTpO/bHbBIE BOMIPOCHI;

Oruy. 1o 13 — oTueT 1o NpakTUYeCKOMY 3a/laHHIO;
Ped — pedepar;

nud. 3au. — auddepeHLIMPOBaHHBIN 3aueT.

TeKymuii KOHTPOJIb YCIIeBaeMOCTH CTY[€HTOB IIPOBOAUTCS B JUCKPETHBIe BpeMeHHbIe UHTepBaslbl B CIeYIOIUX (hopMax:
[MarHocTuyecKast pabora;
KOHTPOJIbHBIE BOTIPOCI;
OTYeT 110 MPAKTHYECKOMY 3a/IaHHIO;
pedepar.

ITpome)xyTouHas aTTecTalus IPOBOAUTCS B opMax:
ubdepeHINPOBAHHBIN 3auerT.

7 24005



5. YYEBHO-METOJIMYECKOE Y1 MTHO®OPMAIIMOHHOE OBECIIEYEHUE
JVICIITLIAHBI

5.1. OcHOBHas MTepaTypa No AUCLUIIIMHE:

1. B. W. IToropesios. . CTpouTe/IbHasi MeXaHMKA TOHKOCTEHHbIX KOHCTpyKLwid. CI16.: BXB-ITetepbypr, 2007, 194 3K3.

. B. H. EMenbsiHOB. . MeXxaHHKa CIUIOILITHOW CpeJibl: TeOpHsl HAalpsDKeHHU M 0CHOBHBIe Moziesid. Mockga: FOpaiit, 2020, 3. pec.

3. B. H. EmenbsiHoB, B. A. Anucumos, U. B. TerepuHa. . Moje/MpoBaH/ie BEICOKOMHTEHCHBHBIX TiporieccoB. CI16.BI'TY "BOEHMEX" um.
[. ®@. YctuHoBa, 2013, 31. pec.

4. B. H. Emenbsivos, C. O. 3gopoBenuH, C. C. Kpaes. . ANSYS-npaktuikym. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005, 351. pec.

5. K. H. Borkos, B. H. EmMenbsiHOB. . MofenipoBaHie BLICOKOUHTEHCHBHBIX nporieccoB. CII6.BI'TY "BOEHMEX" um. []. ®@. YcTHHOBa,
2005, om. pec.

6. C. B. ®ananees. . CoBpeMeHHbIe Po0/IeMBI CO3/,aHUS ABUraTesiell jeTaresbHbIX anmaparos. CamapabI' TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2012, 351. pec.

7. 10. B. CkBopuos, C. B. I'nymikos, A. 1. XpoMoB. . Mojie/lMpoBaHre KOMIIO3UTHBIX 3/1eMeHTOB KOHCTPYKLMI 1 aHa/IU3 UX pa3pylIeHus B
CAE-cucremax MSC.Patran-Nastran 1 ANSYS. CamapabI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, s11. pec.

N

5.2. [lono/iHUTeNbHAs TUTEpaTypa N0 AUCLUIUIHE:
He TpebyeTcs.

5.3. [leproguueckyie U3faHus:
He TpebyroTCsl.

5.4. TlepeueHb pecypcoB HH(HOPMALIOHHO-Te/IeKOMMYHHUKALIMOHHON ceTH "VIHTepHeT", HeoOXOAUMBIX A/l OCBOEHUS JUCLUIUINHBL, 371eKTPOHHbIE
6ub/MOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. https://urait.ru/ — I'maBHasi — O6pa3oBaresibHas riargopma FOpaiit. [Ij1s1 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474
«BOEHMEX» um. [].®. YctunoBa.

dyHzameHTanbHast 6ubmoreka BI'TY

CoBpeMeHHbIe TpodecCHOHabHbIE 6a3bl JaHHBIX:
1. https://rusneb.ru — HaupoHnanbHast anekrponHast bubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anekrpoHHas 6ubnoreka «KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3nekTpoHHas 6ubnroTeka Poccuiickoro oxza (yHiaMeHTaNIbHBIX UCC/Ie0BAHHM.
WHdopMalMoHHbIe CIPaBOYHbIE CHCTEMBI:
1. Texakcnept — VIH)OPMALMOHHBIH MOPTajl TEXHUUECKOTO peryaupoBaHusi: Hopmbl, paBuia, CTaHapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl TOCToB co6cTBeHHO# renepauuu BI'TY

"BOEHMEX" um. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- Korcynsrantllmoc- nvHpOpMaLMOHHBIN TTOpTa IpaBoBO MH(GOPMAaLWH.

5.5. IIporpammHoe obecrieyeHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

5.6. IH(hopMarioHHbIE TEXHOIOTHH:

B3auMogeiicTue ¢ obyuarotumucs nocpeactsom OMOC Moodle BI'TY «t BOEHMEX» um. I.®. YcTrHOBa.
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6. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCIUITI/IMHBI

6.1. JIeKIjMOHHBbIE 3aHATHUA:
CcrieLMaM3upoBaHHbIe TPeOOBaHHs M0 000PYA0BAaHHIO OTCYTCTBYIOT; ay[JUTOPHSI C MOCAJOUHBIMH MECTaMH T10 KOJIMYECTBY CTYAEHTOB;

JIOCKa.

6.2. ITpakTHYeCcKHe 3aHATHA:

1. ITpoekTop;
2. Ansys Multiphysics 2019 Teaching Advanced;

3. Matlab 2015a SP1.

6.3. ITpouee:
1. pabouee MecTO IperioziaBare;ist, OCHAILlEHHOE KOMIILIOTEPOM C JJOCTYIIOM B VIHTepHeT;
2. pabouue MecTa CTYAEHTOB, OCHaIlleHHble KOMIBIOTEPAMU C JOCTYIIOM B VIHTepHeT, pe/jHa3HaYeHHbIe [JIs PabOThI B 3/1eKTPOHHOH

obpasoBaresibHOI cpefie.



IIpnnoxenue 1
K paboueii mporpaMme JHCHHIUTHHBI
OCHOBBI, IJMHAMUKA Y ITIPOYHOCTh KOHCTPYKIM JIA

AHHoTanus pa6oyeii nporpaMMsI

Iucrpmmea OCHOBBI, TUHAMUKA U ITIPOYHOCTh KOHCTPYKIIUM JIA sBisercs [AMCIATUTAHON 00s3aTe/IbHOH JacTH
6/10Ka 1 nporpamMMb! IOATOTOBKY M0 HanpasiieHuto 24.03.05 [lgueamenu iemamenbHbix annapamos. JJUCIUIIINHA peaan3yeTcs Ha hakymsTeTe A
PakeTHO-KOcMuueckoi Texauky BI'TY "BOEHMEX" um. [1.®. YcrunoBa Kadeapoii A9 ITNTASMOI'A3OAVHAMUKA 1 TEITJIOTEXHUKA.

JucnurivHa HarlesleHa Ha GOPMUPOBaHUe KOMnemeHyuli:
OIIK-1 criocobHOCTb NMPUMEHSITh eCTeCTBeHHOHAyUHble U OOIjeHHKeHepHBIe 3HaHHs, MeTOAbl MaTeMaTHJeCcKOro aHa/lM3a M MOZe/MpOBaHMs,
TeOpeTUUeCKOro 1 3KCIepUMeHTabHOI0 UCC/Ie/i0BaHus B IPO(eCcCHOHaIbHOM JesiTeIbHOCTH;
OIIK-6 criocobHOCTb aHA/IM3HUPOBATh, CHCTEMAaTH3HUPOBaTh M 00001jaTh HHGOPMALMI0 O COBPEMEHHOM COCTOSHHM U IIePCIIeKTHBAaX Pa3BUTHS
OTpac/y JBUraTeseCTpOeHusl U SHepreTHueckoi TeXHUKU.

CopepkaHue IUCLMIUIMHBI OXBaThIBaeT KPYr BOIMPOCOB, CBSI3aHHBIX C HMCC/IE[OBaHWEM METOZOB PacyeTHOTO MOZEIMPOBAHUs HarpsDKeHHO-
1e)OPMUPOBAHHOTO COCTOSIHUSI TeJl U COMPSDKEHHBIX 3a7lad TepMO- M a’pOyNpYyroCTd B 0OBEKTaX HOBOW TEXHHKH Ha OCHOBE COBPEMEHHBIX
MH(bOPMALMOHHBIX TEXHOIOTUH. YDOBEeHb OCBOEHHUS COAEP)KaHWs [UCLUIUIMHBI JO/DKeH obecreurBath 3¢QeKTHBHYH NpogeCcCHOHANTBHY0
ZIesITe/IbHOCTD TIPY TIPOBEAEHUH HCC/Ie/[0BAaHHUM TIPOLIECCOB U ONTUMM3ALH UX XapAKTePHUCTHK B SHEPreTHUECKHUX YCTAHOBKAX PAa3/IMUHBIX THIIOB.

TIporpaMmoii AUCLUIIIMHBI TIPeAyCMOTPEHbI C/e/yIoIe BUABI KOHTPOJIS:

TeKyl.l.lﬂﬁ KOHTPOJIb YCIIeBaeMOCTH CTYJEHTOB IIPDOBOAWUTCSA B JUCKPETHBIE BDeMeHHbIe MHTEePBa/Ibl B CJIeYIOINX Q)opMax:
e JWarHoOCTHYecKas pabora;
¢ KOHTPOJIbHBIE BOTIPOCHI;
® OTYeT IO MPAKTUUEeCKOMY 3a[JaHUIO;

e pedepar.

ITpoMe)xyTouHas aTTecTalysA IPOBOAUTCS B (hopMax:
e nuddepeHIMPOBAaHHBIN 3aueT.

OG6i1jast TPYA0EMKOCTh OCBOEHHSI JUCLIMIUTMHBI cOocTaBsieT 3 3.e., 108 u. [IporpaMmoit JUCLMIUIMHBI IIPeyCMOTPEHbI JIeKLMOHHbIe 3aHATHs (34
4.), ipakTryeckue 3austus (17 4u.), camocrositesibHasi pabora ctyzenra (57 u).
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IIpnnoxenue 2

K paboueii mporpaMme JHCHHIUTHHBI
OCHOBBI, JMHAMUKA Y ITIPOYHOCTh KOHCTPYKIIM JIA

TEXHOJIOTU 1 ®OPMbI OBYUEHUSA

PeKOMeH}.'[alll/Il/l 10 0CBOEHUK NUCLMIVIMHBI V1Al CTyJl€éHTa

Tpya0eMKOCTb 0CBOEHUSI AUCLMITINHBI cocTaBrsieT 108 u., u3 Hux 51 4. ayJUTOPHBIX 3aHATH, ¥ 57 4., OTBE/IeHHBIX HAa CAMOCTOSITE/TbHYIO

paboTy cTyieHTa.

PexkomeH/iallUM TI0 pacripefie/ieH|I0 yueOHOro BpeMeHH M0 BH/IaM CaMOCTOSITeNbHOM paboTbl M pasjesiaM JUCLMIUVIMHBI NPUBEAEHbI B

TabnuLe.

KOHTPO]'II: OCBO€HUA NUCHUIIIMHBI ITPOU3BOAUTCSA B COOTBETCTBUU C ITonoxxenvem o TeKyLieM, py6€)KHOM KOHTPOJIE YCIIEBAEMOCTU U

MIPOME’KYTOUHOH aTTeCTalliy 00yUYaroIuXCs.

@DopMBI KOHTPOJIS 1 KDUTEPUH OLIeHUBaHHUsl IPUBeieHbI B MPUIOKeHUH 3 K Paboueii mporpamme.

HaumeHoBaHHe padoThI PekomMeHpyemas 1uTeparypa prm::;v;xocm,
Pa3pgesn 1. O0mias XxapaKTepUCTHKA NPOLIECCOB CONPOBOKAAIOLIMX PA00Ty KOHCTPYKIMH.
C. B. ®ananees. . CoBpeMeHHbIe TIPO6/IEMBI CO3AaHUsI BHUTaTesiell eTaTe/bHbIX
CamocrosiTesibHast popaboTka anmapatoB: CamapabI'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2012 (1) 2
UAKTUYeCKUX e/IUHULL IaHHOTO paszena. B. H. EmesnbsiHOB. . MexaHuKa CIUIOLIHOM Cpe/ibl: TeOpUsl HarpshkeHUH U
ocHOBHbIe Mogienii: Mocksa: FOpaiT, 2020 (1 - 5)
Wroro no pasgeny 1 2
Paspen 2. HanpsokeHHO-/1e()0pMHPOBAHHOE COCTOSIHHE YIIPYTOro TeJa.
TpaxTayeckas pa6ora Ne 1. Orpeaenesye C. B. ®ananees. . COBpeMEHHL'I'e ripo6sieMbl "C03/I[aHI/I§I JiBUTaTesiel jeTaTenbHbIX
MABHBIX HanpaReHHH u xapakTepHbix HIC anmaparos: CamapabI'TY BOEHMEXV nm. . .(D. YctuHoBa, 2012 (vl) 8
& Tese B. H. EmenpsaHo0B. . MexaHuKa CIUIOIIHOM CPe/ibl: TeOPHsl HAalPSHKeHUH U
: OCHOBHbIe Mogienu: Mocksa: FOpaiit, 2020 (1 - 4)
Wroro no pasgeny 2 8
Pa3spen 3. PacipocTpaHeHHe BOJIH B YIPYIOH CIUIOIIHOM cpepje.
CamocrosiTesibHasi popaboTKa B. H. EmesnbsHOB. . MexaHUKa CIUIOLIHOM CpeJibl: TeOpHsl HarpshkKeHUi U ’
IUAKTUYeCKUX eIMHUL] JAHHOTO paszerna. ocHoBHbIe Mogenn: Mocksa: FOpaiit, 2020 (6)
Wroro no pasgeny 3 2
Paspen 4. Tepmoaunamuka aedopmanuu.
CamocrosiTesibHasi popaboTKa B. H. EmesnbsiHOB. . MexaHuKa CIUIOLIHOM Cpe/ibl: TeOpUsl HalpshKeHUH U 5
UIaKTUYeCKUX eJMHUL] JaHHOTO pa3zesa. ocHoBHbIe Mogesii: Mocksa: FOpaiit, 2020 (5)
Wroro no paspeny 4 2
Paspen 5. Teopus 000/104eK.
CamocrosiTesibHast popaboTka B. . Iloropenos. . CTpouTesbHas MeXaHHKa TOHKOCTEHHbBIX KOHCTPYKLMI: )
IUaKTAYeCKUX eIMHUL] JAaHHOI'O pasjera. CI16.: BXB-ITetep6ypr, 2007 (6 - 11)
Wroro no pasgeny 5 2
Pazpen 6. Teopus pa3pyieHus.
FO. B. CkBopuog, C. B. I'mymikos, A. Y. Xpomos. . MogenupoBaHre
CamocrosiTesibHasi popaboTKa KOMITO3UTHBIX 2/1eMEeHTOB KOHCTPYKLMH U aHa/mu3 ux paspyuienust B CAE- )
IUAKTUYeCKUX eIMHUL] JAHHOTO pa3zena. cucremax MSC.Patran-Nastran 1 ANSYS: CamapabI'TY "BOEHMEX" um. /1.
®. YeruHoBa, 2012 (1-3)
Wroro no paszgeny 6 2
Pa3pen 7. [luHaMuuecKue 3afauu.
CamocrosiTesbHasi popaboTKa B. 1. IToropenos. . CTpouTe/bHasi MeXaHNUKa TOHKOCTEHHbIX KOHCTPYKLUH: 5
MIAKTHYeCKUX eIUHULL IAHHOTO pa3jesa. CII6.: BXB-IIetepbypr, 2007 (13)
Wroro no pasgeny 7 2
Pa3pgen 8. YaapHoe Bo3aelCTBHEe M HMITY/IbCHOE HarpykeHue.
CamocrosiTesibHast popaboTka K. H. Bonkos, B. H. EMenbsaHOB. . MogenupoBaHye BEICOKOUHTEHCUBHBIX 5
IUlaKTUYeCKUX eIMHUL] JaHHOTO pasfesa. niponeccos: CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2005 (9)
Wroro no pasgeny 8 2
Paspen 9. IIponnkanne.
CaMocTosTe bHAs TPOPatoTKa B. H. Emenbsnos, B. A. Auucumos, 1. B. Tetepuna. . MogenupoBanye
BBICOKOMHTEHCHBHBIX nporjeccos: CII6.BI'TY "BOEHMEX" um. []. . 2
IUAKTUYeCKUX e/IUHULL IaHHOTO paszena. Yerunosa, 2013 (10)
Wroro no pasgeny 9 2
Paspen 10. BemecTBo ¥ KOHCTPYKIMH NPH BO3/{eHCTBUHU BBICOKHUX KOHIIEHTPALMi Y Heprum.
CamocTosTensHas mpopaGoTka B. H. Emenbsnos, B. A. Anucumos, 1. B. Tetepuna. . MogenupoBanue
BBICOKOMHTEHCUBHBIX TporieccoB: CI16.BI'TY "BOEHMEX" um. [I. ®. 2
IUAKTUYeCKUX eIUHULL IAHHOTO pa3zjesa. Yerarosa, 2013 (1)
Wroro no pasgeny 10 2
Pa3pgen 11. BapuanyonHas ¥ NpoeKMOHHAs OCTAHOBKA 3a/ia4 TeOPHH yNPYrOCTH.
IMpakTuueckas pabora Ne 2. YiapHoe 0. B. Cksopuos, C. B. I'mymikos, A. 1. Xpomos. . MogenupoBaHue 7
Harpy’>keHue TeJl KOMIIO3UTHBIX 3/1eMEeHTOB KOHCTPYKLIMM 1 aHamu3 ux paspyiueHus B CAE-
CamocrosiTesibHast popaboTka cucremax MSC.Patran-Nastran u ANSYS: CamapabI'TY "BOEHMEX" um. [. 1
[IM/JAKTUUECKUX eJMHUL] JAaHHOTO Pasfena. ®. Ycrunosa, 2012 (14)
Wroro no pasgeny 11 8
Pa3pen 12. CoBpeMeHHbIe NaKeTHbIE TEXHOJIOTHH.

11
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CamocrosiTesibHasi popaboTKa

MAKTUYeCKUX e/IMHULL IAHHOTO pa3zena. 2
ITpakTrueckast pabora Ne 3. Pacuer HIIC B. 1. IToropenos. . CTpouTe/bHasi MeXaHUKa TOHKOCTEHHbBIX KOHCTPYKLUH: 7
Tesa B cpefie naketa CAE-TexXHO/IOTHH. CII6.: BXB-ITetep6ypr, 2007 (14)
IIpakTrueckas pabora Ne 4. Peruenue B. H. EmenbsiHOB, C. O. 3n0poBenuH, C. C. Kpaes. . ANSY S-npakTukyMm:
COTpSKEHHOM 3a/1a4M Ta30BOM JUHAMMKH U CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005 (1-4) 6
[POYHOCTHU B 3/IeMeHTax KOHCTPYKLIUU
SHEpProyCTaHOBKH.

Wroro no pasgeny 12 15

Paspen 13. Hanucanue pedepara.

Harcanue pedepara Ha MHAUBUAYA/IBHYIO B. H. EmenbsiHOB. . MexaHHKa CIUIOIIHOW CpeJbl: TeOpUst HalpsDKeHUH 1 8
TeMy. OoCHOBHbIe Mogienu: Mocksa: FOpaiit, 2020 (Bce 171aBbI)

Wroro no pasgeny 13 8
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®OH]I] OLIEHOYHBIX CPEJICTB

IIpnnoxenue 3
K paboueii mporpaMme JHCHMIUTHHBI
OCHOBBI, IMHAMUKA Y ITIPOYHOCTh KOHCTPYKIM JIA

q)OH,E[ OLIeHOYHBIX CPeZICTB, MO3BOJIAOLME OLIEHUTh Pe3y/IbTaThl 06y‘{EHI/I$I 1o AaHHOﬁ [AUCLUIIIMHE, BK/IIOUAKOT B cebst:

JMarHocTuyeckast pabora
KOHTDOJ/IbHBIE BOIIPOCHI;

OTUeT 110 MPAKTUYeCKOMY 3a/laHuI0;
pedepar;

I depeHIPOBaHHBIN 3a4erT.

Kpurepuu onleHMBaHUA

JmarHocTuyeckas pabora

Iuarnoctuueckas pabora nposozutcs B popme Tecta B OVIOC Moodle:

¢ TIpU NPAaBUILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTaLys;
* TIpY NPaBUJILHOM OTBeTe Ha 60% BOMPOCOB U 6osiee - aTTeCTaLys.

KoHTpo/ibHbBIe BOIIPOCHI

KpI/ITEpI/II/I OLl€eHUBaHWA OTBETOB Ha KOHTPOJ/IbHbI€ BOIPOCHI

OTBeTbI Ha KOHTPOJIbHBIE BOITPOCHI T10 OTPe/e/IeHHBIM pa3zenaM JUCLMIUTHHBI OCYILeCTBASIOTCS B yCTHOM (opme. CTyzeHTy 3aar0Tcs 3
BOIPOCA B PaMKax M3y4aeMoro pa3sze’a, /i/isl yCIelHOM aTTecTaly Heo6Xo4uMo NPaBI/IbHO OTBETUTH Ha 2 U BbILle BOMPOCOB. OTBET Ha BOMPOC

A0JDKEH ObITH NpaBW/IbHBIM, COZepXXaTe/IbHbIM, apr'yMeHTHPOBAHHBIM.

Cnmcok KOHTPOJIBHBIX BOITPOCOB:

PR 2OV, WNRE

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

. O6111as1 XapaKTepHCTHKA IIPOLeCCOB, CONPOBOKAAOIMX PaboTy KOHCTPYKLH.

. CoBpeMeHHOe COCTOsIHME CPeJICTB U MeTOZI0B MaTeMaTHuecKoro 1 (hM3n4ecKoro Mo/ie/IMpoBaHMUsI.
. HanpspkeHHO-ZlehopMHPOBaHHOE COCTOSIHME YIIPYTOro TeJa.
. TeH30p HarpsDKeHH, TeH30p MajbIxX JedopMaLuii.

. Koneunsle gedopmaryn.

. CucreMa ypaBHeHUI TeOPUU YIIPYTOCTH.

. YcoBUst COBMECTHOCTH.

. O011jast MOCTAHOBKA 3a/iau JIMHEHHOM TeOpyUu yrpyrocTH.

. ¥YpaBHeHusl B HaNpsDKeHUSIX U B TiepeMellieHUsIX.

0.
1.
2.
13.
14.
15.
16.
17.
18.
19.
20.

MarpuuHast pOpMy/IMPOBKa 3a/iad TEOPHH YIPYTOCTH.
InocKasi 3a/jaua TeOPHH YIPYTOCTH.

OyHKIMSA HaNpsDKeHUH DUpH.

Teopwst 1aCTUYHOCTH.

PacripocTpaHeHye BOH B yIIPYToM CIJIOIIHOM Cpefie.
BoJsHBI ©KATHST ¥ BOJTHBI UCKaXKEHHSI.

OrpaskeHHe U IIpe/IOM/IEHHE BOJH.
IToBepxHOCTHBIE BOJIHBIL.

TepmozHaMUKa Ae(OpMaLUi.

Cesi3aHHast 3a/jaua TEOPUU YIIPYTOCTH.

. Ter1onpoBOAHOCTh B aHU30TPOITHOM TeJIe.
TenoBoii yzap.

3azjaua 0 BHE3aIHOM Harpese TO/ypOCTPaHCTBa.
TemnioBble BOJHBIL.

T'vnep6onuyeckoe ypaBHeHe TEIJIONPOBOJHOCTH.
Teopusi 060/10ueK.

BBezieHHe B TEOPHIO TOBEPXHOCTEH.
KpuBosiHelHbIe KOOPAWHATBI Ha IOBEPXHOCTH.
MowmeHTHast 1 6e3MOMeHTHas Teopusi 000/I0UeK.
IrHaMHuecKue 3a/jaud TeOprU 000/I0UeK.
O00/104KH B TIOTOKAX.

Teopwus paspyienus.

MareMarrueckre MOZIE/IA XPYTIKOTO Pa3pyLLIeHHsI.
Teopust TpeLyH. DPO3UOHHOE Pa3pyLIeHHe.

[vHaMuueckue 3a/auu.

Teopust yCTOMUMBOCTH.

MopanbHbIi aHaIM3 KOHCTPYKLMH.

YnapHoe Bo3/ielficTBHe U UMITY/IbCHOE HarpyykeHue.
B3anmozelicTBre yiapHbIX BOJH C BEIL{eCTBOM.
YaapHble BOJIHBI B KOH/IEHCUPOBAHHBIX Cpefiax.
IMponukanue. Knaccudukarys sBjieHUi IPOHUKAHUS.
SIB7eHVs] HEOrPAaHUYEHHOM KyMYJISALIUH.
KyMmynsTuBHBIHN 3¢deKT B npoljeccax IpoOUBaHMU.

Bo3gelicTBre U3TyueHU BLICOKOI MOIL{HOCTH.
Mogenu Tenao0Boro paspyuieHusl.

ITonsiTue o MeTOo/ie T'PAHUYHOIO 3/IeMeHTa.
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T110CKOe HarpsDKeHHOEe COCTOSIHHE U TUI0CKast AedopMariys.

Bei1jecTBoO 1 KOHCTPYKLIWMY ITPU BO3/IeMCTBHUY BBICOKMX KOHIL|EHTpPAL|H SHEPTUH.

Karactpodsl. Marematiueckue 1 ¢pusnuecKyie MoJeny KaracTpodruecKUx siBNleHUH B [UHAMYKe ¥ IIPOYHOCTH KOHCTPYKLIMM U MaTepUaros.

ITpotiecch! BBICOKOMHTEHCUBHOTO Harpy>KeHUsI B COBPeMeHHBIX TexHo/orusx. O630p siBeHUi, Mofiesieil 1 IIepCIIeKTHB.
BapualroHHas 1 IpoeKL{MOHHasl [I0CTaHOBKa 3a/lau TeOPUU YIIPYTOCTH.
OcCHOBBI MeTO/ja KOHEUHOr'0 3/71eMeHTa [ij1s1 pellleHus! 3a/jau HalpshKeHHO-71e()OPMUPOBAHHOTIO COCTOSHUSL.
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52. CoBpemenHsle nakeTsl 1 CAE (Computer Aided Engineering) TexHomoruu peenus 3agaq HIC.
53. CAIIP B 3agauax H/IC.

OTueT no NpakTHYeCKOMYy 3a/JaHUI0

OtueT 1o npakTuyeckomy 3aganuto (I13)
Oruer 1o I13 npeAcTaB/sieTcs: B Ie4aTHOM BHJe B JopMare, IIpelyCMOTPEHHOM I1abioHOM ordeta 110 I13. Otyet mo I13 jo/mkeH cofiepyKarh:
- IOCTAHOBKY 3a/lauM, MaTeMaTHueCKyt0 MOZe/lb U OCHOBHbIE PacyeTHble COOTHOLLIEHMs UCI0/Ib3yeMbIX METO/|OB PelleHMts;
- CXeMy pacueTHOI 06/1aCTH C XapaKTepUCTUKaMK CeTKH, KPaeBbIMU ¥ Hada/IbHbIMU yC/IOBHUSIMY, Peani30BaHHbIMY B PelllaeMOM BapHaHTe;
- rpauueckoe mpe/icTaB/IeHNe [O/IyUYeHHbIX Pe3y/IbTaToB;
- coflep>KaHKe UCCle[loBaTe/IbCKOT0 3a/laHusl, pe3y/IbTaThl BBIUMC/IUTEIbHOIO MO/e/IMPOBaHus, aHa/IU3 U BbIBOABI 10 IPOBeIeHHbIM
HCCIIe[JOBaHUSM.

3augura [13

3amura I13 mpoxogut B ¢opMe AOK/Ia/a CTYAEHTA T10 BBINOJTHEHHOM paboTe ¥ OTBETOB Ha BOIMPOCHI TperiogaBaresist. [Iporieypa 3aiiuTel
BKJ/IIOYaeT OTBEThI Ha BOIPOCHI MperofaBare’is o pabote ¥ pa3geny Kypca. B xoe 3amurs! [13 06yyaroiipiecs JO/DKHbI IPOAEeMOHCTPUPOBATh
3HaHUS, YMEHUS U HaBbIKU:

- KY/IBTYPY Peud NpHY U3/I0)KEHUU CBOMX MbIC/IeH, TOTMYHOCTb B [TOCTAHOBKE U U3/I0KEHUH MaTepuara,

- IOHMMaHWe TIOCTAaHOBKH 3a/lauy, 3HaHe OCHOBHBIX 37IeMEHTOB MaTeMaTHueCKoi Mogeny, GopMy/IMpoBKa Haua/lbHbIX ¥ TPAHUYHBIX YCIOBHH,
000CHOBaHHe OCHOBHBIX YIPOIIAOLIMX TIO/IOKEHHH;

- yMeHMe OIpe/ie/IUTh MeCTO MCC/Ie[0BAaHHOTO SIBIeHNsI B KOHKPETHBIX TEXHHUeCKUX TPOLjeccax U yCTPOMCTBaX;

- yMeHMe aHa/lIM3MpOBaTh NOTyUeHHbIe pe3y/IbTaThl ¥ YMeHHe IIPOrHO3MPOBaTh XapaKTep MPOL{eCCOB B TEXHUYECKUX YCTPOMCTBAX HAa OCHOBAaHUU
TO/TyYeHHBIX JaHHBIX;

- yMeHHe CaMOCTOsITeIbHO MOAU(UIIMPOBaTh MaTeMaTHueCKHe MOZie/Id U TIPorpaMMHbIe CPeZICTBa 11 LieJiell KOHKPeTU3aLUy UK PacIlipeHust
obmacTy IPUIOKEHHUsT MOZieJIel, CIOb30BaHHbIX B paboTe.

OteHKa 3aruTel paboThl BeiCcTaB/sieTcst 1o 100 6aIbHOM 1IKasie ¢ yuéToM:

- BeInosiHeHue 13 — 40 6anos,

- oopMIeHHe MOSICHUTETBHOH 3anucky — 20 6asos,

- 3alllUTa pe3y/bTaToB, OTBETHI Ha BOMPOCHI U MX JIOTHKA, KY/JIbTypa peur — 40 6aioB.
13 cunTaetcst npuHATOM npu Habope bosee 80 H6ansoB.

Ilepeuens npakTUYeCKUX 3afiaHuii ipuBeZieH B Y MK aucipmHe.

Pedepar

O6bem pedepara — He meHee 10...15 ctp. Ob6s13aTe/ILHO KCO/IH30BaHKUE He MeHee 3-X 0TeUeCTBEeHHBIX ¥ He MeHee 1-r0 MHOCTPaHHOTo
WICTOYHUKA, OMyOIMKOBaHHBIX B mocieHue 15 neT. [TosicHUTe/IbHas 3almicKa C TeKCTOM, PUCYHKAMU U rpadMKaMH BBINOMHSETCS B PeJaKTope
“Word”. Ipoueaypa 3aluTh! pepepara BK/IIOUaeT OTBEThI Ha BOIIPOCHI Iperno/aBareis, BHICTYIIEHHE C TIpe3eHTalel pe3yabTaToB U
MO C/IeAYIOIMM TPYIIIOBBIM 00CY)XeHHeM TeMbl. B Xozie 3amuThl pedpepara obyuaromyecs JO/DKHBI IPOJeMOHCTPUPOBATE KY/IBTYPY Pedd MpH
W3/I0)KeHUU CBOMX MBIC/IEH, IOTMYHOCTD B TIOCTAHOBKE M M3/IOXKEHUH MaTepHasa, HeoOX0IMMble HayajlbHble 3HaHMS 110 CYLLeCTBY 00CYy>KaaeMoi
TeMBI.

Kpurepuu ouiennBanus

OrjeHka pecepara BoicTasiercst 1o 100 6anbHOI IKase ¢ yuéTom:

- ohopmsieHHe TIOSICHUTe/bHOM 3arucky — 30 6anos,

- MOCTaHOBKA JI0K/1a/a U fokaan — 30 6anos,

- 3allMTa Pe3y/bTaToB, OTBETHI HAa BOMPOCHI U MX JIOTHKA, KyJbTypa peurt — 40 6auios.

Pacripesienienuie 6asiioB 10 37eMEHTaM:

- COOTBETCTBUE COAEP)KaHVs 3asiBJIEHHOM TeMe, OTCYTCTBHE B TeKCTe OTCTYI/IEHHH OT TeMbl 7 6asijioB;

- COOTBETCTBHE LIeJIsIM 1 337layaM JUCLIUIINHEI 7 6asuioB;

- TIOCTaHOBKa MPo6ieMbl, KOPPEKTHOE M3/I0KEHHE CMBIC/Ia OCHOBHBIX HayUHBIX HJiel, UX TeopeTHueckoe 060CHOBaHHe U 00BsiCHeHHe 8 6anos;
- JIOTUYHOCTB U N0CJ1e/J0BaTe/IbHOCTh B U3/I0KEHUH MaTepuara 8 6asuios;

- CrI0COBHOCTH K paboTe ¢ IMTepaTypHBIMH HCTOYHUKAMH, HHTEPHeT-DeCcypcaMyl, CIIPaBOYHOM M SHLIMK/IONeMUeCcKO InTepatypoii 8 6asios;
- 006beM HCCTeJOBaHHOM JINTEPaTyphl U APYTUX UCTOUHMKOB HH(pOpManuy 7 6anos;

- B/IaZleHHe NHOCTPaHHBIMHU S3bIKaMH, HCII0/Ib30BaHNE HHOCTPAHHBIX HCTOYHHKOB 7 6asioB;

- crioco6HOCTE K aHamu3y 1 000011eH1I0 MHPOPMALIMOHHOTO MaTepyara, CTereHb MOHOTHI 0630pa COCTOsSIHUS Borpoca 7 6asiios;

- YMeHHe U3B/IeKaTh HHPOPMALUIO, COOTBETCTBYIOLIYIO [I0CTaB/IeHHOM LIe/IH, U Iepepacrpe/ie/siTe nHdopManuio 7 6aios;

- HaBBIKY [JIAHMPOBAHKS U YIIPABJIEHHsI BpEMEHEM TIPU BBITIO/IHEHUH PaboThl 7 6asiios;

- 000CHOBaHHOCTD BBIBOZIOB 7 OasijioB;

- HaJIMYMe aBTOPCKOW aHHOTalWMK K pedepary 7 6asios;

- TIPaBW/ILHOCTb 0OpMIIEHHS (COOTBETCTBHE CTAHAAPTY, CTPYKTYPHasi YIOPsIIOUeHHOCTh, CChUTKU, LIUTAThI, TAOMULBI U T.4.) 7 6asiioB;
- cobmrozeHre 06bema, LIpUGTOB, HHTEPBANOB (COOTBETCTBHE O(OPMIIEHHS MTPABU/IAM KOMIIBFOTEPHOTO Habopa TekcTa) 6 6anos.
Pechepatr curTaeTcsi PUHATHIM IIPH Habope cTyzeHToM Gosee 85 GasioB.

IIpumeps! TeM pedepaToB:

1. CoBpemMeHHOe COCTOsIHME CPeAICTB U MeTO/|0B MareMaTHueCcKoro ¥ (pU3nueckoro MoepoBaHusl.

. HanpspkeHHO-ZlehopMHPOBaHHOE COCTOSIHUE YIIPYTOro Tesa.

. IInockoe HanpsKeHHOe COCTOsIHME U TI0CKast e opMariysi.

. TepmoarHamuKa jedopmariuu.

. CBsi3aHHasl 33/iaua TeOpUH yIpyroCTy.

. Tersi0BO# yziap ¥ TeryIOBbIe BOJIHBI.

[uHaMuuecKue 3a/1a4y TeOpPUU 000/I0YeK.

. Teopust paspy1iienus.

. Marematnueckye Mogie/Ii XpYyIIKOro pa3pyLieHusl.

0. Teopusi TpeliMH. DPO3UOHHOE pa3pylLieHue.

1. Karactpodsl. Marematuueckye 1 pusnyeckre MOZeny KaTacTpoduueckux siBIeHUH B AMHaMUKe U TPOYHOCTH KOHCTPYKLMI U MaTepua’ioB.
2. B3aumogeiicTBUe ylapHbIX BOJIH C BellleCTBOM.

13. YpapHble BOJIHBI B KOH/IEHCUPOBAHHBIX Cpefiax.

14. KymynsaTuBHbIH 3QdexT B mporjeccax npobrBaHusl.

15. Mogienu TenaoBOro paspylieHus.

16. TTporiecchl BBICOKOMHTEHCHBHOTO HArpy>KeHUsl B COBPEMEHHBIX TeXHOJIOTHsaX. O630p siB/IeHUH, Mojiesieli 1 MepCIieKTHB.
17. BapuarjioHHasi ¥ TIpOeKI[FIOHHas! [TOCTaHOBKA 3a/jad TEOPHH YTIPYTOCTH.

PR PO0OONUAWN

14 24005



18. OcHOBBI MeTO/ja KOHEUHOT'0 371eMeHTa JIJIs1 PelLlleHNs 33/jau HalpshKeHHO-71e()OPMUPOBAHHOTIO COCTOSTHUSL.
19. IlonsaTye 0 MeTo/ie TPAHUYHOIO 3/IeMeHTa.

JuddepeHUpOBaHHbIH 3aueT
InddepeHIIpOBaHHLIH 3aueT, BK/IIOUaeT B cebst IBa TeOPETHUECKHX BOIIPOCa 0 BEIOOPY IperofiaBareris U3 CIMCKa BOIIPOCOB I10
pasgenaM AucOuriHbL. [TepeueHs Bonpocos Asist guddepeHMPOBaHHOrO 3aueTa npuBefeH B Y MK AMCLMITIMHBL.

3HaHUs, YMeHNs U HaBbIKY CTYAEHTOB OIpPeZie/ISI0TCS CIEAYIOIMM 00pa3oM:

OL[eHKU «3aUTeHO-0T/IMYHO» 3aC/IyKUBAeT CTyZeHT, 0OHapy’KUBILIMII BCeCTOPOHHEe, CUCTeMaThJecKoe 1 ITyboKoe 3HaHHe yueGHOro Marepuana,
yMeHHe CBOOO/IHO BBITIO/HATE 3a/laHus, TIpe/lyCMOTPeHHbIe POrpaMMOH, YCBOUBLINM OCHOBHYIO M 3HAKOMBIH C JJONIO/THUTEILHOM IMTepaTypow,
peKOMeH/]0BaHHO} porpammoii. Kax npaBuio, oLieHKa «OTIMYHO» BbICTaB/IAeTCs CTYAeHTaM, YCBOUBLINM B3alMOCBS3b OCHOBHBIX TIOHATHH
JMCLMIUTMHBI B UX 3HAUYeHWH JIst TpHoOpeTaeMoit podeccry, MPOsIBUBLINM TBOpPUECKHe CIOCOOHOCTH B TOHMUMAaHUH, U3/10)KEeHUH U
UCII0/b30BaHUM yueOGHOro MaTepHaa.

OLIeHKH «3auTeHO-XOPOIIIO» 3aC/IyKUBaeT CTy/leHT, 0OHapy KMBILIHI MTOJHOe 3HaHHe y4eOHOT0 MaTeprarna, yCrelHO BhITOTHSOIHI
TNpe/lyCMOTpeHHBIe B [IporpaMMe 3aflaHusl, yCBOMBILMIT OCHOBHY!O JINTepaTypy, PeKOMeH/I0BaHHY0 B IporpamMe. Kax npaBuio, olieHKa
«XOpOLIO» BBICTAB/IETCS CTYAEHTaM, TI0Ka3aBIINM CHCTeMaTHueCKHUH XapakTep 3HaHHH 10 JUCLUIUIMHE ¥ CIIOCOOHBIM K X CAMOCTOSITE/TbHOMY
TIOTIO/THEHHIO ¥ 0GHOBJIEHHIO B XO/ie JanbHefilIell y4e6H0# paboTe! 1 podecCHOHATBHOM /leATe/TbHOCTH.

OL|eHKH «3auTeHO-YA0BIETBOPUTEEHO» 3aCTy)KUBAeT CTYZEHT, 0OHapY KUBIINH 3HaHHsI OCHOBHOT'O yueGHOro MaTepHana B o6seMe,
Heo0XoIMOM 711 fla/bHefAIIel yue6b! 1 IpeficTosIIIel paboThI IO Criel{albHOCTH, CIPABIISFOIUICS C BBIIOJIHEHHEM 3a/laHnH,
TIpe/lyCMOTPEeHHbIX POrpaMMO¥, 3HAKOMBIi C OCHOBHOM JIMTepaTypol, peKOMeHJ0BaHHOM nporpamMMoii. Kak npaBuso, oljeHKa
«y/IOBIETBOPUTE/ILHO» BBICTAB/ISIETCS CTYA€HTaM, [JOIyCTUBLIMM MOTPEIIHOCTY B OTBeTe Ha 9K3aMeHe U NP BbINO/JIHEHUHU 3K3aMeHalldOHHbIX
3a/laHui, HO 00/1a/jatoIM He0OX0AUMBIMHU 3HAHUSMU /I UX YCTPAHEHUs M0j], PyKOBOACTBOM IIpeTIofaBaTeist.

OLjeHKa «He 3a4TeHO» BbICTAB/IAETCS CTY/eHTy, 0OHapy)KUBLIeMy IIpo6esibl B 3HAHUAX OCHOBHOTO yueGHOro Marepuara, oIy CTUBLIeMY
NPUHLIUIIAbHBIE OIIMOKHU B BBIOIHEHUH [IpelyCMOTPEHHBIX IIPOrpamMMOoii 3ajiaHuil. Kak npaBuio, oLieHKa «Hey0B/1eTBOPUTEIbHO» CTABUTCS
CTyZileHTaM, KOTOpbIe He MOTYT NPOZ0/DKUTb 00yueHHe WM MPUCTYIUTE K MPO(eCcCHOHATbHOMN JesTeIbHOCTH [0 OKOHUAaHUH By3a 6e3
JIOTIONIHUTe/BHBIX 3aHATUIA 110 COOTBETCTBYIOLIeH AUCLIUIIINHE.
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IMacriopT ¢oHAA OL|EHOUHBIX CPeJCTB

AypMTOpHBIe 3aHATHSA
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3 6 Paspen 1. O0uiasn xapakTePUCTHKA MIPOL{ECCOB 3 1 1 0 > 5 5 KonTtposnbHbIe
CONPOBOXKAAIUX PA00Ty KOHCTPYKIHH. BOTIPOCHI
Pa3zgen 2. HanpsbkeHHO-e()0OpMHUPOBaHHOE Oruer no
3 6 A 2 P AeqopHp 16 8 6 2 8 5 5 |mpakTU4yeckoMy
COCTOsIHHE YIIPYTroro Teja.
3a/]aHHI0
3 6 Paspen S.Pacnpompaﬂeﬂne BOJIH B YIIPyro# 3 1 1 0 > 5 5 KonTtposnbHbIe
CIVIOITHOH Ccpepe. BOIIPOCHI
KoHTpo/bHBIE
3 6 |Pa3pen 4. TepmoguHaMuKa JedopMariuu. 5 3 1 2 2 10 10 BOTPOCEL
3 6 |Pa3pgen 5. Teopusi 060/104eK. 6 4 2 2 2 10 10 KowrponeHsie
BOIIPOCHI
KoHTpo/bHBIE
3 6 |Pa3spen 6. Teopus paspyuieHus. 5 3 2 1 2 5 5 BOTPOCHL
3 6 |Pa3pen 7. [luHaMuueckue 3afaqu. 3 1 1 0 2 10 10 Konrporbisie
BOIIPOCHI
3 6 Paspen 8. YaapHoe Bo3elicTBHe H HMITY/IbCHOE 3 1 1 0 2 10 10 KoHTpo/bHBIE
Harpy)xeHue. BOIPOCHI
3 6 |Pa3pgen 9. IlpoHukanue. 6 4 2 2 2 5 5 KowrponeHsie
BOIIPOCHI
3 6 Paspen 10. BeljecTBO M KOHCTPYKI{UH NIPH 3 1 1 0 2 10 10 KontponbHbie
BO3/ieHiCTBUU BHICOKHX KOHL{eHTPAIUil SHePruu. BOIPOCHI
Paspesn 11. BapnanyionHasi ¥ IpOeKI{MOHHAsI Oruer no
3 6 A - bapnaq POCKIL 14 6 2 4 8 10 10 |mpakTHYeckomy|
II0CTAHOBKA 3a/{a4 TeOPHUH yNPYTOCTH.
3a/laHUI0
Paspen 12. CoBpeMeHHbIe TaKeTHbIE Oruer o
3 6 A . P 33 18 14 4 15 5 5 |mpakTuueckomy
TeXHO/I0THH.
3a/JaHHI0
3 6 |Pa3pgen 13. Hanncanue pedepara. 8 0 0 0 8 10 10 Pecepar
Bcero 3a 6 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuminHe 108 51 34 17 57 100 100
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Kpurepuu onleHUBaHUA

OIIK-1

Bonpocbl omkpbimozo muna:
Ne 1 B opToroHa/bHol cucTeMe KOOPJHMHAT X,Y,Z OChb Z, HOpMa/ibHasi K IJIOCKOCTH KOODAWHAT (X,y) UMeeT /iBa BO3MOXXHBIX HallpaB/IeHus.

Hapucyiite cxemy, KOTopasi OTBe4aeT IpaBoii CCTeMe KOOpAWHAT.

Ne 2 BepHo 1 yTBep>KJeHUe:

PaccmarpuBaeTcst 3a/jaua 0 pacrpocTpaHeHUH IJI0CKOM TepMOYTIPYTOi BOJIHBI, BO3HUKAIOLLeH B MOTyNPOCTPaHCTBe NP MTHOBEHHOM
HarpeBe ero rpaHuipl. COCTOsIHMe TeJla ONUChIBAETCSI CUCTEMOM ypaBHEeHU CBSI3aHHOM AYHaMM4eCKOM 3a/ja4u TepMOYIIPYTOCTH, KOTopast

uMeeT BUJ;

o o0
" u " u

ol
(A4 2;!IT = f ;
or* ;

+(3A 4+ 2u)ar—;

-} :
o= O

o ( J"“’u

— = poc— + (3 2u)aer T, i
pesgy T2+ ‘“'ffftnu

Ne 3 Tlone mepeMelieHui TOUeK Cpe/ibl B OKPeCTHOCTH HEKOTOPOM BLIOPAaHHOM TOUKH OTIpe/ie/IsIeTCs BRIpOKEHHEM:

1 ( du da\T\ 1/[ du du\"

1, :_ -I-— — e +_
u(r) =ulro) + o\ = *\ & o\ ar ~ \ar

Kakoii uneH ypaBHeHusl OTBeyaeT 3a IIOCKOIapaslle/lbHOe CMelljeHHe BCceX ToueK OKPeCTHOCTH KaK e[luHoe Lieioe?
Ne 4 Tlone nepeMelileHIH TOUeK Cpe/ibl B OKPeCTHOCTH HEKOTOPOH BLIOPAHHOM TOUKH OTIpe/ie/IsIeTCs BHIDOKEHHEM:

1 [ du du\T\ 1/ du du\"

+=|—=-(— :

— = L1 du du
u(r) = u(ro) > dF+ ar 2\ 7 Ir

Kaxo#i usieH ypaBHeHHs OTBeyaert 3a fiehopMaLio Cpeibl pacTshKeHHe-CKaThe U CBUT?
Ne 5 TTosie mepemeleHUi TOUeK Cpe/ibl B OKPECTHOCTH HEKOTOPOI BbIOPAHHOW TOUKH OIPe/e/sieTCsl BhIpayKeHHeM:

1 { du di\T\ 1/ du du\T

u(r) = u(ro) 5 dF+ = o\ Ir

Kakoii uneH ypaBHeHus OTBeyaeT 3a BpallleHue KaK TBep/loe Tea0?
Ne 6 TIpou3BO/IBHBI TEH30PHBIM 0OBEKT MOXKET OBITh IPeACTaB/IeH B BU/ie CyMMbI JeBUaTOPHOM U I1apOBOM COCTaB/IAOLIMX. BepHo

yTBep)KJeHHe, UTo TeH30p, Y KOTOPOro NepBblii NHBapHAaHT paBeH Hy/II0, Ha3blBaeTCsl [1eBUaTOPOM?
Ne 7 BrIHyX/|eHHbIe KojiebaHusI 1107] iefiCTBHeM CPBIBHBIX TeUeHHH, KOTOpbIe (TeueHNsT) TeHePHPYIOTCS APYTUM TeJIOM WIH APYTUM 31eMeHTOM

JleTaTe/IbHOTO arirapara Ha3bIBaloTCs
Ne 8 BepHo 1 yTBep)KJeHUe:

CKOpOCTb pacripoCcTpaHeHus! B YIIPYIOil cpejie BOJIHBI PaCLIMPeHNUs! ONpeie/sieTCsl BbIpasKeHHeM:

o [Avew [ BO-v)
N o Va+twa-)p

Ne 9 BepHo /111 yTBep>K/ieHHe, UTO KOMITIOHEHTBI eJMHUYHOrO TeH30pa MOTYT ObITh TIPe/CTaB/IEeHE! C ITOMOILIBI0 orepaTtopa KpoHekepa B Buze

0, i#7J
1, i=]

Ne 10IIpezcTaBneHsl I71aBHble MHBApUAHThI TeH30pa C UX Npe/iCTaB/IeHneM uepes I7laBHble 3HAUeHUsl.

11 - /11 + /12 + /13
12 - /11/12 + /11/13 + /‘{2/13
13 :/112.2/13

CoxpaHsieTcsl 11 ’HBapMaHTHOCTb TIPU [1epexo/ie B HOBYIO CUCTeMy KOOpAUHAT?

BOHpOCbl 3aKpblmo20 muna:
Ne 1 YPaBHGHl/IH PaBHOBeCHA AJ1A IIJIOCKOI'O HaIpPsPKEHHOT'O0 COCTOAHUS TeJla AJ1A CTALJMOHAPHOr'0, MJIOCKOT0 C/1ydyasd UMeeT BU/
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ds, 0o, 0o, 0%u
- -

do, 0oy, 0
_ Oz dy
do, Jo, 0%u

Ne 2 Tlpwu pellleHNH 3a/ja4u OTIpe/ie/ieHus IVIaBHbIX 3HauUeHUH U IVIaBHBIX OCeli TeH30pa pacCMaTpUBaeTCsl CUCTeMa JIMHeHHbIX OJHOPOJHBIX
ypaBHeHU.

OxapakTepu3yiiTe CBOWCTBA TAKOW CUCTEMBI

- Kpome HysieBOro (TpUBHA/ILHOTO) PeIlieHHs CUCTeMa MOXKET UIMEeTh HEeHYJIeBbIe PEelleHHs], eC/IU ee OIpe/e/IuTe b PaBeH HYJTH0
- CrcTeMa UMeeT TOJBKO HYJ/IEBOE pellieHHe

- CucTema BCerzja IMEeT HeHy/IeBbIe PELIeHusl, KOTOPbIE OMPeAessiioTcs MeTofoM [aycca

- Kpome HyrneBoro (TpyBHanbHOT0) pelieHnst CUCTeMa MOYKET UMeTh HeHyJ/IeBble PellleHHs], eC/IU ee OTpeZle/ITe/b He paBeH HYIT0
Ne 3 [uBepreHuus TeH3opa P onpezesnsieTcs Kak

B'.!p: ap':: E}py 6211;'

1 —

a2 0z 9y oy

a2p: + azp‘b' } 321:.:
_ o2 ay? 0z2

op, Py Op,
dr Ay 8z

Ne 4
PaccmoTpuM TeH3zop P = (p v Py pz), oIpeesaeMblil TpeMs BEKTOpaMu. B
WHIEKCHOH 3aIlHCH KOMIIOHEHTHI TEH30PHOTO PACXOKIECHHS 3alUNIYTCS B BHIE

. dpn  Ipiz Opus
divIl), =
( h Oy dxq Oxs

- dpy Op2 dps3
divIl), = A +
( " }1 0.’1‘.‘1 3:1:2 6233

32?11 n 32}?12 n 32?13

divIl); =
( ) c')a:f 6".:% axg

dpu } dp1a ) dp13

divll), =
( v )1 Bxl 6:{.‘2 B;Bg

Ne 5 [ln1s suchdepeHIpyeMoro BeKTOPHOTO 101t MOXKHO B K&KOM TOUKe ero OIpe/esieHHs Co3/iaTh OObeKT.

day  day  Day

dry Ay iy

as s Dag

dry drg ihry

chay g dhag

dry dirg diry

[lns mpuBe/jeHHOTO 00bEeKTa yKa3aTh ero omnpeziesieHre

- TeH30p MPOM3BOAHOM OT BEKTOpA 10 Pa/inyC-BeKTOPY

- BekTOp NpoM3BOJHBIX OT MPOEKLUIT BeKTOpa 110 KOOpAUHaTaM
- Marpuija fvBepreHLyi NPOeKIUii BeKTopa

- [leBraTop TeH30pa MPOM3BOAHBIX
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Ne 6 AQuUHHBIN OPTOrOHA/IBHBIM TEH30D NP CTaB/ISIeTCsl TPeMsI BEKTOPaMH, KOTOpbIe 06pa3yloT cToIOLb! KBajipaTHON MaTpHULIbl TEH30pa.

P — marpuia TeH30pa, W — MaTpuIia HalpaB/ISIFOIIX KOCHHYCOB, CTPOKH KOTOPOH COCTaBJISIFOT KOCHHYCHI YIVIOB MEK/[y HOBOH OCBIO U
CTapbIMH OCSIMH. «T» — CHMBOJI TPQHCIIOHHPOBAHUS MaTPHUILIBL.

Bbl6paTI> COOTHOILIeHHe, oripe/ie/idrolee rpejcTaB/jieHre MaTpULlbl TEH30pa B HOBOM cHCTeMe KOoopAuHaT
-wt-p-w
-wT.-p-wt
-w-P-WT
-wW-P-W

Ne 7 W3 mipefcTaB/ieHHbIX BApHAaHTOB YC/IOBHH J1/Is HarpsDKeHUH 1 ieopMatiuii BbIOpaTh TOT, KOTOPBIH OTBeYaeT OHOOCHOMY HArpsHKeHHOMY
COCTOSIHUIO

61=E€1. £9 = £3 = —V&q
v o (I+v)1 —2v)
1—v 0 ' E(1l-v)
du 1 01{2 1 6'&1 du-g
- (").1‘2 R 2 al‘g 5.1"1

Q
%)
I
3
I
2

a1

€13 = €93 = £33 = 0.
1 1
= —(o11 —vog), €= E(Jm —voy),

v 1+v
£33 = _E(UH +092), €12 = —F 712

Ne 8 U3 npecTaB/ieHHbIX BADHAaHTOB YC/IOBUI /i/Isl HarpsbkeHud 1 fedopMatiuii BeIOpaTh TOT, KOTOPBIH OTBEYaeT OJHOOCHOMY
nedopMUPOBAHHOMY COCTOSTHUIO

61=E€1. £9 = £3 = —V&q
v o (I+v)1—2v)
 E(l1-v)
du 1 0'1[-2 1 6'&1 dug
) - - E o« -, — —_— -
U7 0z 27 0z P 2\ 02y | 0y

a1

-

€13 = €93 = €33 = 0.

1( ) L )
£ = —(o — VT99 ). Eop = — (000 — VO .
11 = glon —vo). 22 E( 920 — VO11),

v 1+v
£33 = _E(J“ +022), £f12= —F 12

Ne 9 W3 nipeficTaB/ieHHbIX BApUAaHTOB YC/IOBHH A/Is HANpsDKeHUH 1 leopMatiuii BeIOpaTh TOT, KOTOPBINA OTBEYAeT TJI0CKOMY HaIpsDKeHHOMY
COCTOSIHUIO
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0’1=E$1. £9 = E£3 = —VE&q
v (1 +wv)(1-—2v)
02 =03 =T—-01, £&1= E(l—0v)

Juq Ous 1 [ Ouq 4 Oug

El1 = 5 —, €22 o s .- .
O‘.‘l‘l C).l‘g 2 d.l‘-p_ dl‘l
€13 = €23 = €33 = 0.

1, 1

01

£11 = —=(o11 —vos), £29 = —=(022 —vo),
E ' E" '
v 1+v
fa3 = —plon + 022), £12= —F o2
Ne 10 M3 npe/icTaBneHHbIX BAPMAHTOB YCOBHIA /151 HATIPSDKeHUH U iedyopMaliuii BEIGPaTh TOT, KOTOPBIIA OTBEYaeT MI0CKOMY JiehOpMUPOBAHHOMY
COCTOSAHHUIO
0'1=E$1. £9 = £3 = —V&q
v (1 +wv)(1-—2v)
09 =03 = _—01, £1= a1
_ 1—» E(1—0)

Juq Jug 1 [ Ouy 4 Ous

11 = 53— €22 S 7 -
d.‘l‘l C).l‘g 2 d.l‘-p_ dl‘l
€13 = €23 = €33 = 0.

1 . 1
£11 = —=(o11 — Vo), E£99 = E(_Uzz - Vo),

E

.

u( N ) 1+v
£33 = —=(011 022), €12 = —F—012.
E E

OIIK-6

Bonpocbl omkpbimoz2o muna:

Nel BepHo /i1 yTBepXkJeHNe, YTO eC/Iy Havyasa KOOPJUHATHBIX CUCTeM COBMeIL|eHbl, TO [lepexo/, B HOBOe N0/I0KeHre
MO>KHO OCYIL|eCTBUTh C IIOMOLIBIO TPeX I0BOPOTOB, IPOBOAMMBIX B OIpe/le/IeHHOH Mo c/le/j0BaTe/IbHOCTH
OTHOCHTe/IbHO HEKOTOPbIX BCIIOMOraTe/bHbIX OCel. YI/Ibl 3STUX OBOPOTOB Ha3bIBalOTCS 31/1€POBBIMU

Ne 2 TTpon3BO/IBHBIN TeH30PHBIN 00BEKT MOXKET ObITh IPe/ICTaB/IeH B BH/le CYMMBI IeBUaTOPHOH ¥ IIapOBOi
COCTaBJISIIOLIMX. BepHo /i1 yTBep)kJeHue, UTO JUaroHaabHbI TEH30D, Y KOTOPOIO BCe MarOHa/AbHble KOMIIOHEHTBI
O/IMHAKOBbI Ha3bIBaeTCsl 11apPOBbIM TEH30POM.

Ne 3 PasnuuaroT pasnuyuHble BU/bI a3pOYIpYTryx siBjieHui. [ajonyposanye 3To

Ne 4 PasnuuaroT pasnuuHble BU/BI a3POYINPYrUX sBaeHUH. Tpsicka 3T0

Ne 5 Pa3nuaroT pa3nuuHble BU/BI a3pOYIIPYTruX siBjeHui. [TapameTpuueckye KosiebaHHst 37IEMEHTOB B BETPOBOM TTOTOKE
3TO

Ne 6 Pa3MyaroT pa3/MyuHbIe BU/BI a3POYIIPYTUX siB/ieHui. KonebaHus oy felicTBIeM JUCKpeTHOH TypOy/IeHTHOCTH 3TO

Ne 7 BepHo 1 yTBepKeHue:

KBa/IpaTHasi MaTpyIia A Mopsi/jKa N JUaroHaJu3upyeMa Torja U TOIBKO TOT/a, KOT/ia CyIeCTBYeT CUCTeMa N
JIMHEeHHO He3aBUCHUMBIX BEKTOPOB, KaXK/bIH 13 KOTOPBIX SIB/ISIETCS COOCTBEHHBIM BEKTOPOM MaTpPHLIbI A.

Ne 8 IpuBeneHo AuddepeHIaNbHOE YpaBHEHHE C YaCTHBIMU MPOM3BOAHBIMU. K ypaBHeHHUsIM Kakoro BH/ia IPUBOJSTCS
3a/ja4i MeXaHHKH Aehopmupyemoro Tesa? K KakoMy THITy OTHOCUTCS AaHHOe AuddepeHIMaabHOe ypaBHeHHe ¢
YaCTHBIMU TMPOU3BOAHBIMU?

D%u n 0% £ )
—— 4+ —— = (.1
or?  oyr T y

Ne 9 IIpuBesenHo guddepeHranbHOe ypaBHeHHE C YaCTHBIMY NPOU3BOAHBIMHU. K ypaBHEeHMSIM KakoTO BHZIa TIPUBOZSATCS
3afauy MexaHUKH fedopmrpyeMoro Tesa? K KakoMy THITy OTHOCHTCS JaHHOe Ar(depeHiiasbHOe ypaBHEHHe C
YaCTHBIMU TIPOM3BOJHBIMU?

du ?u
- = 4] e
Ot a2
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Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

IpuBeneHo aAuddepeHIanbHOe YpaBHEHHE C YaCTHBIMHU MPOM3BOAHBIMU. K ypaBHEHHUsIM Kakoro BH/ja TIPUBOASTCS
3a/la4d MeXaHHUKH Aedopmupyemoro Tena? K KakoMy THIy OTHOCUTCS AaHHOe AuddepeHIMaabHOe ypaBHeH e ¢
YaCTHBIMY [TPOU3BOAHLIMU?

02

o2 092

i 9 D%u

Bonpocb! 3akpbimozo muna:
TapMOHHUeCKy0 Geryiyro BoHy yA0OHO MpeACTaB/IsTh B KOMIJIEKCHOW IT0Ka3aTe/bHOH Gopme

exp (i[kx — wt]).

CornocTaBUTh ITapaMeTpbl BOJTHOBOTO /IBIDKEHUS C I1apaMeTpamu beryiieil KoOopAUHATHI

1 1
e|g=leg|e=|¥

IlBa BekTOpa a U b npecTaB/ieHsb! cTOIOAMU UX MPOEKLMI Ha KOOPAWHATHBIE OCH. YKa3aTh BHIDOKEHHE,
onpeziesisitoILiee TeH30pHOeE ({1aHOe) IPOM3Be/ieHHe STUX BEKTOPOB.

«T» - CUMBOJT TPaHCTIOHUPOBAHHKS MAaTPHULIBL.

-axhb

—al « b7
-a’xb
~axb”

[17151 mepexozia B HOBYIO CUCTeMY KOOPZIMHAT COCTaB/IsIeTCsl MaTPHULiA HalpaB/IsSIOLUX KOCUHYCOB, CTPOKaMU KOTOPOH
SIB/ISIFOTCS1 KOCUHYCBI YIVIOB MeXK/y HOBOM OCBhIO U OCSIMU CTapOH CUCTeMbl KOOP/MHAT.

KakuM cBoicTBOM 00/1a/1aeT 3Ta MaTpuiia?
- Matuia opToroHaabHast

- Marpuija ciMMeTpryeckast

- Martpuija aHTUCUMMeTpUYecKast

- Marpuija fieBuaTopHas

B cTep)KHe U3 yIIpyroro Mareprasia MOTYT PacIIpOCTPaHSThLCS BOHBI HANIPSDKeHHO-ie(hOPMHUPOBAaHHOTO COCTOSIHYIS.
BribepuTe BepHOe Ipe/iCTaB/IeHNe 3TOH CTep)KHEeBOI CKOPOCTH OT IIapaMeTpoB

E — Moaynp yIpyrocTu,
p — IULIOTHOCTh MaTepHaia,

F — momae monepevyHoro ce4eHns,
A — TerumonpoBoHOCTE.

1
TEIE I

Kakoro THIa BoJIHBI MOTYT PaclpOCTPaHAThLCS B Ge3rpaHUuHON H30TPOITHOM YIPYToii cpefie
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

- TonbKO NIPOAO/IBHBIE BOHBI
- TonbKO MONepeyHble BOTHEI
- [IpofonbHBIe BOJIHBI CKaTHs U MoTepeyuHsble (CABUIOBbIE) BOJTHBI

- [TpoponbHbIe BOJHBI, TOTIEpeYHbIe BOTHBI U BOJIHBI Pasest
I1nockasi rapMOHUYeCKast TPOZO/IbHAsK BOJIHA MaZlaeT Mo/, YIJIOM Ha IPaHuLly YIIPYTroro Teja C BaKyyMoM. Beibpath
KapTHHY B3aUMOJeHCTBUS

- OTpa)keHHe IPOMCXOAUT B BU/le [IByX BOJIH — IIPOZIO/IbHOM Y IIOII€PeUHON C pa3HbIMU BOIHOBBIMU BEKTOPAMHU.
CooTHoOlIeHe HHTeHCUBHOCTe! BOJIH 3aBUCHUT OT yIvIa Ma/ieHust

- OTparkaeTcst IPOZOIBHOM BOTHOHN B TPOTHBOdA3se. YT0J1 OTpaKeHHsI paBeH YITy MajieHust
- OTpa)kaeTcsi orepeyHoi BOHOM. YTos1 OTpaKeHHs! paBeH YIUly MajieHust

- Ha rpanuije ¢ BaKyyMOM BOJIHa FaCHET, OTPaKeHHsI HeT
TnocKasi BOJIHA CKaTys TIaZiaeT 1o HOpMaJIv K TPaHHLie Tesla C BAKYYMOM. BribepriTe BepHbIH BHJ| B3aUMOZAEHCTBS
BOJIHBI C TpaHULieit

- BonHa cxaryst oTpakaeTcst OT FpaHULIbl BOTHOM pa3spspKeHUs C TeM Ke aMIIUTYAHBIM 3HaueHneM
- Ha rpanuiie ¢ BakyymMoM BojIHa racHeT. OTpa’keHHbIX BOJTH He BO3HUKAaeT
- BonHa cxaTtyst oTpaykaeTcst BOJIHOM CKaTHsl C TOM ke MHTeHCHBHOCTBIO

- BonHa OTpaXKaeTcsa BOJIHOM CKaTHsl C TIOJIOBUHHBIM 3HaUeHeM HanpsoKeHus

,HJ'IFI COKpallleHUs 3aITicu BbIPa}KeHI/Iﬁ, B KOTOPBIX BBITIO/IHAETCA CYMMHPOBaHKE 110 OZAHOMY WJIM HeCKOJIbKUM
WH/JEeKCaM, IIPUMEHSETCS MPpaBujIo CyMM. Ecmu B OIHOYJIEHHOM BbIpa>X€HHH, COAeprKalljeM ITpou3BeJeHre
KOMIIOHEHTOB, HeKOTOpLIﬁ WH/EKC ITOBTOPAETCHA, TO I10 HEMY MPOBOAUTCA CyMMHPOBaHUe.

TIpoBecTu conocTaBieHre UHAEKCHOM 3aruicu
A= a; jbi ]

C 3aI1MCbI0 CO 3HAKaMU CYMMHPOBaHUA

3

Zaikbjk: 1= 1}233: .?:1:2:3
k=1

2 3

D D aijbi

- i=1j=1

3
S agby, i=1,2,3, k=1,2,3
=1

5
kz:laik i=1,2,3, j=1,2,3
a b

TTop yaenbHOM TerioeMKOCThIO Tela TOHUMAETCs1 KOIMUeCTBO Terjla, KOToOpoe HeoOX0AUMO TepeAaTh eArHuULe
Macchbl Tejia, YTo6bI OBLICKTH TeMIIePaTypy Ha OfWH rpagyc. BemunHa 3T0Oro KoiuyecTsa Tersia Gyier 3aBUceTsb OT
Tex 06CTOATe/ILCTB, MIPYU KOTOPBIX TIPOMCXOJUT Iepe/iaua Teruia.

Ha PUCYHKe Ipe/iCTaB/IeH cnyqal‘/’l W3MEHEeHHA TeIJIOBOTO0 COCTOAHUA TBEPAOTr0 TeJld, 3aKPeTyIeHHOT0 MeXy NByMs
CTeHKaMH TaK, YTO HeBO3MOYKHO pacIvpeHHe Tesa. Kakoii TeronpoBogHOCTEIO Oy/ieT XapaKTepH30BaThCst
riporiecc?

faa
- TETJIOEMKOCTBD TIPH TIOCTOSIHHOH flechopMarivu
- TETVIOEMKOCTb TIPU TIOCTOSTHHOM HanpspKeHUH
- TEIVIOEMKOCTb TIPY TIOCTOSTHHOM 00beMe

- TeTJIOEMKOCTb TPU MOCTOSTHHOM JlaB/IeHUN

Tlop ynenpHOM TEIIOEMKOCTHIO Tejla MOHUMAeTC sl KOJIMYeCTBO Teria, KOTOPOe HeoOXoauMo TepesaTh eIUHHLE
Macchbl Tesia, 4To6bI OBBICHTH TeMIIepaTypy Ha OfWH rpafyc. BemunHa 3TOro KoiuyecTsa Tersia Oyer 3aBUceTsb OT
TexX 00CTOSITe/LCTB, MPYU KOTOPBIX TIPOMCXOJUT Iepe/iaua Teruia.

Ha pucyHke nipefictaB/eH ciy4aii H3MeHeHHUs! TeIJIOBOTO COCTOSIHUSL TBEPZIOTO Tesla, KOTOPOe MOXKeT PaCIIUpPSThCS.
Kaxoii Ter/IorpoBogHOCTEIO OyeT XapaKTepu30BaThCs IIpoLecc?
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L+al

T — -—

el
- TeN/I0eMKOCTh TIPY TIOCTOSAHHOM JedopMariiu
- TEIJIOEMKOCThb HpI/I IIOCTOSSHHOM HaﬂpH)KeHI/II/I
- TerJjIoeMKOCTb HPI/I ITOCTOSITHHOM 06LeMe

- TEIJIOEMKOCTb IIPH MOCTOAHHOM [JaB/JI€HUN
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