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ADPOKOCMMYECKOE HAITPABJEHUE
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[TPOTPAMMA
BCTYIUTENbHBIX UCIIBITAHNI B MarKCTPATYypy MO HAIIPABICHUIO

15.04.03 «IlpuxknagHas MeXaHHUKa»
Maructepckas nporpaMmma:
«KomnbloTepHOe MOAeTHPOBaHHE BLICOKOTEXHOJOTHYHBIX KOHCTPYKIMiA»

I OBIIUE IMOJIOXKEHUS

Ilprem Ha oOydeHHE IO IIPOrpaMME MAaruCTpaTrypbl MPOBOJUTCS IO pe3ylibraraM
BCTYIHUTEIHHOIO UCIIBITAHMUS — «3K3aMEH MArucTpay. MakcuMaibHOe KOIUYSCTBO OaJIJTOB 34
BCTyIUTeNbHOE UcnbitaHue — 100 6annos, MEHEMAIbHOE KonuiecTso — 30 Oamos. Popma
IpOBENCHHs BCTYIMUTETBHOTO UCHBITAHHMSA — MHUCbMEHHBIH 3K3aMeH. ITpomomKuTEeIbHOCTh
JK3aMeHa — 2 aCTPOHOMMUYECKHX Yaca.

[Tpuem Ha TepBbLil Kypc MaruCTPaTyphl IPOBOAUTCS 110 JIMYHOMY 3asIBJICHHIO TPaXAaH
Ha KOHKYPCHOM OCHOBE 10 pe3yIbTaTaM BCTYIHTEIbHOTO UCTIBITAHVS («9K3aMEH MarucTpa).
Jlna mnpuema 5K3aMeHa (GOPMHpPYETCS KOHKYpPCHas KOMHCCHS dakynsTeTa. Konkypc
ofecrieurBaeT 3a4iClIeHIe Ha MarkCTEPCKYIO MPOrpaMMy KaHAWJATOB, Hanboee CliocOOHBIX
Y IIOATOTOBIEHHBIX K €€ OCBOEHHUIO.

KputeprieM KOHKYpPCHOTO 0TOOpa ABIIAIOTCH PE3yJIbTATHl BCTYIIMTEIBHOTO UCTIBITAHUS.
B ciyuae monydeHus KaHIUOATaMU OJMHAKOBBIX 0AJjIOB 110 BCTYITMTENbHBIM UCIIBITAHUSIM,
Ipu KOHKYpCHOM OTOOpe OyXyT Yy4YMTHIBATBCS: [OCTIDKEHHS B HaydHOH pabote
(LoATBEPKAAaEMble HaJIWUMEeM HAYYHBIX ITyONMKALWi, JUILIOMOB 32 YCIIEXHM B KOHKypCax
CTY/IEHYECKMX Hay4HBIX pabOT, CTY[EHYECKHX ONMMIIMANaX ¥ IAPYIUX MEPONPUATHAX),
JpYyTHe HOCTIKEHHMSI, Harpasl ¥ MOOIIPEHNs, peKOMEHIAlNH.

Jns IpOXOXKAEHUST KOHKYPCHOrO OTOOpa KaHIUIAThI IIPEACTABIISIOT JOKyMEHTHI,
npexycMoTpeHHble I1paBumamMu mpremMa, a Takxke OQUIHATbHbIE TUILIIOMBI U CEPTU(DUKATEL,
JIOKyMeHThl 00 ydacTHMH B KOHKYPCAaX HAyYHBIX paboT, CTYAEHYECKUX ONUMIIMALax, O
Harpajax U HOOIPEHHSIX.

[To uroraM KOHKYPCHOTO OTOOpa MarucTepckas KOHKYpPCHasi KOMHUCCUSL OOBSBISET
CIIMCOK KaHUIaTOB, PEKOMEH/I0BaHHBIX K 3aYHCIICHUIO HA MAaIlMCTEPCKYIO IIPOrpaMmy.

B Xome BCTYNMUTENBHOTO UCHBITAHUSA B BUJE 5K3aM€eHa OIL[EHUBAKOTCS 3HAHKSA ¥ YMEHUS
no pasaenam «CONPOTHUBIEHHE MaTepUajoBy, «AHanuThyeckass IOUHAMHKAa W TEOPHS
Kojebanuii» W «J/I[MHaMuKa MaIlWH», BBIABISETCS CTENEHb OCBOEHHSA KOMIIETEHIINIA,
3HAYUMBIX JUIs YCIIEIIHOTO 00y4YeHUs B MAarUCTpaType Mo JaHHOMY HallpaBJICHUIO.



Kpumepuu ouenuganua sxsamena 6 mazucmpamypy no Hanpaenenuio 15.04.03
«IIpurknaonas mMexanuxkay,.

DK3aMeH [IPOBOIUTCS B MUCEMEHHOU opMe. BUJIET COCTOUT U3 TEOPETHYECKOHR 1
rpakTHeckoi dactei. TeopeTHyeckas 4acTh COLAEPIKUT JiBA TEOPETHIECKUX BOIPOCA
(OZIMH TIO COTPOTHUBIIEHHIO MAaTEPHAJIOB, OJUH — [0 AHATUTHYECKON THMHAMUKE, TEOPHH
Konebanuit U AuHamMuKe maniuH). [IpakTruyeckast 4acTh COCTOUT U3 TPEX 3aJ1ad.

MaxkcuMaabHOE KOJIUUeCcTBO 0auioB Ha 3k3ameHe — 100.

Kpurepuii oneHNBaHHS T€OPETHYECKOMH YacTH KoanuecrBo
0a/L10B

[IpaBunbHBIN OTBET HA JIBA TEOPETHYCCKHUX BOIpOCaA. Ortsersl | 40 OannoB
coziepKaT geTkue (opMyTHPOBKH, IOATBEPKIAIOTCS IPUMEPAMH.
JemoncTpupyercst BIIaJICHUE - nipodecCHoHaIbHON
TepMHHOJIOTHEH. BBIBOABI HOCAT apryMEHTHPOBAHHBIA W
JIOKa3aTeIbHBIN XapakTep.

[IpaBUNBHBLN OTBET Ha OMH TEOPETUYIECKHI BOIIPOC U YacTUUHbIH | 30 6anmnoB
OTBET Ha BTOpPOH. JIeMOHCTpUpYeTCS yMEHHE aHAIM3HPOBATh
MaTepuall, OJIHAKO He BCE BBIBOJLI HOCAT apryMEHTHPOBaHHBIN U
noKazaTeNbHBIM  Xapakrep.  JeMoOHCTpupyeTcss — BllaJeHHE
npodeccHoHaTbHON TEPMUHOIOTHEN.

I[TpaBUIIBHELM OTBET Ha OJMH U3 TeOpeTHIECKUX Borpocos. Otset | 20 6asios
COJEPKUT HYeTKHE (QOPMYIMPOBKH, MOATBEPKIEH MPUMEpaMu.
JleMoHCTpUpPYETCS BIIaZICHUE npodeccroHalIbHOMN
TepMUHONIOTHEH. BBIBOABI  HOCAT  apryMEHTHPOBAHHBIA U
noKazaTelbHbIM xapakTep. Ha BTOpoil BOIIPOC OTBET IOJTHOCTEIO
OTCYTCTBYET.

YacTu4HbIE OTBETHI HA 002 TEOPETUYECKUX BOIIPOCA. 10 GamnoB

OTBeThbl Ha BOIPOCHI IIOKA3alld He MOJTHbIe 3HaHWsA. AGHUTypHEHT
He B IIOJIHOM Mepe BiiafeeT PohecCHOHAIBHON TEPMUHOJIOTHEH,
JOILyIIIeHBI HAPYIICHUS B ITOCIIE0BATEIbHOCTH H3II0KEHHUS,

HMeroTcs 3aTpyAHEHUSI C BBIBOJIAMH.

YacTUUHBIA OTBET Ha ONMH M3 TEOPETHUECKUX BompocoB. OTBer | 5 GamioB
Ha BOIPOC MTOKa3aJ He MOJIHbIe 3HaHUs. AOUTYpPHEHT HE B IIOJIHON
Mepe BiafeeT NPoheCCHOHANBLHON TEPMUHOIOIHMEH, MOIMYIIEHEI
HapyUIEHWsI B IOCIIEI0BATEILHOCTH U3JI0KEHUS.

HMeroTcs 3aTPyIHEHUS C BBIBOJAMH.

Het orBeTOB Ha 002 TEOPETUYECKUX BOIIPOCA. 0 6amoB
Kpurepuii oneHnBaHHSA NPAKTHYECKOH 4aCTH KosnyecTBo
o0a/10B
BEInoSiHEHBI TPH 3a/1aHUs IPAKTUYECKOM YacTh 60
BrInosiHeHs! 1Ba 3aJJaHUS MPAKTUUYECKOW YacTH 40
BrInoIHEHO OJHO 3a/laHue IPAKTUYECKOU YaCTU 20

Hu oxno 3 3amaHuii IPakTUYECKOW YaCTH HE BBIIIOJIHEHO 0




I1. COAEP)KAHUE BCTYIIUTEJbHBIX UCHOBITAHUM
2.1 TEOPETHYECKAS YACTD
2.1.1 ConpoTuB/ieHHE MaTEPUAIOB

1. B 4em 3akmrouaercs runoresa 6€CKOHEYHOH ManocTu AedopManuii (epeMerineHuii)?

2. B uyem 3akiiodaeTcst runoTe3a INIOCKUX ce4eHUN?

3. Tlepeuncnure BHYTpeHHUE CUIIOBEIE (DaKTOPBI, BOZHUKAIOIIHE B MOMIEPEYHOM CEYEHUH
CTEpPIKHS B 00IIIeM cllydae Harpy>KeHHs CTepIKHS

4, V3obpasure AuarpaMMy pacTsDKEHHUs! oOpaslia U3 JIETHPOBAHHON CTajiu. YKaXKUTe Ha
Hel xapakTepHble Toukd. HazoBure ux.

5. H3o0pa3uTe auarpamMmy pacTsDKEHHs 00paslia U3 MaJIOYTJIEPOUCTON cTamy. Y KaKUTe
Ha Hell XapakTepHble ToukKU. HazoBure ux.

6. M3o6pasure nuarpaMMmy cxkaTusi obpaslia U3 XpYyIKOTO MaTepuaia. YKaKuTe Ha Heil
xapakTepHble Toukd. HazoBure ux.

7. W3o6pa3zure amarpaMMmy CXaTHs IUIaCTUYHOIO MaTepHana. YKakKHTe XapaKTepHEIE
Touku. HazoBure ux.

8. M3o0pazute nuarpaMmy coKaTHs XpYyINKOro MaTepuana. YKaKuTe XapaKTepHBIE TOUKH.
HasoBure ux.

9. 3axon 'yka npu pacTsKEeHNUM.

10.3amumute 3akoH ['yka mpu kpydyeHun. Pacindpyiite BXOas1pe B HErO BETHUNHEL.

11.3anmummre 3akoH ['yka npu pacTsxkeHHUH-coxaThM. Pacmmdpyiite BXOJSINHE B HEro
BEJIUYUHBI.

12.3anummTe yclOBHE€ MPOUYHOCTH MPU BHELEHTPEHHOM  PaCTHKEHHH-CHKATHU.
Pacindpyiite BXoAsIIKE B HEIO BEJIUYHHEI.

13.3anumuTe yCIIOBHE INMPOYHOCTH IPU M3THOE IPSMOYTOJBHON Oalku W3 XPYIKOIo
Marepuana. Pacumdpyiite BXoasye B HeTO BeJIMYHHEL,

14.3anumure yclIOBHE MPOYHOCTH NpH Kpy4YeHUM OalKul KpYyIJIOrO0 CEeYEHWUs.
Pacmmdpyiite BXOSLIME B HETO BEJIMYMHEL.

15.1306pasure panuoHaibHble (JOpMBI HOMEPEUHBIX CeYeHUN MPH IMPONOILHOM H3rude.
[TodeMy OHH pallMOHaNIbHbI?

16.3anumnTe yciioBHe NPOYHOCTH IIPU PaCTsHKEHUU-CxKATHU. Paciidpyiite Bxoasinue B
HEro BeJIUYUHBL.

17.Kaxk BBEIMUCIAIOT NIEpEMEIIEHN B CTATUYECKU ONpeAenuMBbIX cuctemMax? [TosscHuTe Ha
puMepe.

18.latiTe onpe/ielieHHE CTATUYECKU HEOTIPEAECTUMBIM CUCTEMaM.

19.3anummTe KaHOHMYECKOE ypaBHeHME MeToaa cuil. lloscHuTe ero reomerpuueckuii
CMBICJI Ha IPUMEPE OJHAXKABI CTATUYECKU HEOMPEASTUMON CUCTEMEL.

20.3anumnTe yciIoBUE IPOYHOCTH IIPU CI0KHOM HAIPsDKEHHOM COCTOSIHUM 1JIA OalKy U3
TUIACTUYHOT'O MaTepuaia (TpeThs TUII0Te3a MIACTUYHOCTH).

21.I'unote3a mnactuaHocty Tpecka-Cen-Benana?

22.I'unoresa I'ybepa-Muzeca-I'enku?

23.0600611eHHbBIN 3aK0H ['yka?

24.11penenbHbIi U3THOAIOIKMN MOMEHT CTEPXKHS MIPSMOYTOJILHOTO CEYEHUA?

25.1penenpHbIi U3THOAIONIMHA MOMEHT CTEP)KHS KPYIJIOTO MTOTIEPEUHOTO CEYEHHUS?

26.3anumure QopMynny Oinepa. Pacummbpyiite BXOASIIME B HE€ BEIUYMUHBI, YKAXKHTE
Ipeielibl €€ MIPUMEHUMOCTH.

27 3anummre Gopmyiy Scunckoro. Pacumdpyiite BXOAsIIME B HEe BEIMUNHEL, YKaKHTE
MpezieJIbl ee IPUMEHUMOCTH.



28.Uto Taxkoe «kodhbUIHEeHT TUHAMAYHOCTH» ?

29.Yt10 Takoe «Ipe/iel BEBIHOCIUBOCTH !

30.OCHOBHBIE XapaKTEPHUCTUKH LMK HATIPSDKEHUN?

31./lnarpaMma Tpe/IeNIbHBIX aMIITUTYA?

32.Kpusas Besepa (kpuBas ycTanocTH)?

33.BrnusHre KOHIEHTpAlUU HAIPSKCHAN Ha MPOYHOCTh IPU LUKINYECKOM HarpyXeHHN
34.MactaOHBIH 3G )EeKT TpH UUKIHIECKOM Harpy KeHHH

35.BnusHue KauecTBa 00pa0OTKY MOBEPXHOCTH IIPU LUKINIECKOM HATrPyKEHUH
36.@opmyna ['ada-Tlomrapaa

37.JluarpaMMBl YCIOBHBIX M HCTUHHBIX HAIIPSOKEHUH PU PACTSKESHUH.

2.1.2 AHaIUTHYeCKas AHHAMHKA H TeOpHs KOJ1e0aHHi, JHHAMHKA MAIUHH

1. U3noxuTe MOCIeqoBaTeNbHOCTh PELIeHHs 33Jadd O BBIHYXKIECHHBIX KOIeOaHHsX
JUCCUIIATHBHOM CHCTEMBI METOJOM IJIABHBIX KOOPAWHAT.

2. Kak "3acTaBUTB" CHUCTEMy C N CTeleHSMH CBOOOABI COBEpHIaTh CBOOOJHBIE
KoneGaHus ¢ K-M cCOOCTBEHHOM 4acTOTOM?

3. Koopduuvent mepemauun INpH  aKTUBHOM  BuOpoumsonsuuu.  Hapucyiite
COOTBETCTBYIOLIME 3aBUCUMOCTH. Y clloBHE 3()(HEeKTHBHOCTH BUOPOU3OIIAIMHA !

4. B ueM cocrouT runoTesa Buanepa?

5. ®azoBas TpaekTopus, Gpazoklit mopTpeT. Ocobble TOYKK (az0BOro NPOCTPAHCTBA.

6. Uto Takoe «CcKeyneTHast KpyUBas»?

7. OcHoBHAas 0COOEHHOCTH KOJIeOaHUil CUCTEMBI C HETMHEHHON KECTKOCTBIO?

8. AUX HenmuHeHON CHCTEMBI. XapaKTepHble Toukd. OCOOEHHOCTH.

9. Yro Taxoe (hopma KoJeOaHW HENMHEHHOM CHCTEMBI C OHOW CTENEeHBIO cBOOOEI?

10. Metoz IpsMoli THHEeapH3aLMNA?

11. Y cTep:KHs paBHBI ePBbIE YACTOTHI NPOJIOIBHBIX W U3TUOHEIX KoneOanui. Kak
W3MEHHUTCS COOTHOIIIEHHE DTUX YaCTOT, €CIIU CTePKEHb YKOPOTHTH BJIBOE?

12. YV Kpyrioro CTepXKHs IIOCTOSHHOTO IIONEPEYHOTO CEYEHHSI PABHBI IEPBbHIE
YaCTOTHI TPO/IOIBHBIX H KPYTHIIBHBIX KoneOanuil. Kak n3MEHUTCS COOTHOILICHUE 9THX YacTOT,
eciy IUAMETP CTEP)KHS YMEHBIIUTH BABOE?

13.  Pa3smepsl CTepXKHS 1OZOOPaHBl TaK, YTO MEPBBIE YACTOTHI €r0 MPOJOJBHBIX U
W3rUOHBIX KoJeGaHuM oavHakoBBl, KakoBo OyJE€T COOTHOILIEHWE YacTOT, €CIU, COXPAaHUB
reoMeTpHIECKOe TOJ00Ue CTEPIKHS, YMEHBIINTD €r0 pasMephbl BABOE?

14. Teopempr A.M. JlamyHoBa 06 yCTOMYMBOCTH JABHXKEHHUS [0 IIEPBOMY
TIPHOIVKEHHUIO

15. Kapra KopHe#l XapaKTepUCTUUECKOTO YpPABHEHHs. YCIIOBHE YCTOWYHBOCTH
IBIDKCHUS TUHEWHBIX CUCTEM.

16. AnreGpandecKkie KpUTEpUM YCTOWYMBOCTM JBIOKeHMsA. Kpurepuil Payca-
[ypsutia. [IpuBeauTe NpuMep €r0 KCIIOJIB30BaHMU.

17. SBneHme camoleHTpHpoBaHUs nucka. Korma ero Habmogarot? M300pasutsb
PACIIOJIOKEHHE XapaKTePHBIX TOYEK JUCKA B JOKPHTHYECKONW M 3aKPUTHYECKOH 00JacTsiX.
N306pazuts AUX XapakTepHBIX TOYEK TUCKa

18. Jlath ompezeneHre BuAaM mpereccur poropa. CoOCTBEHHBIE M KPUTHYECKHE
4acTOTHI Bpalaromierocs Bana. Jluarpamma Komnbemna.

19. Jlars ompepeneHHs BHIaM IPELECCUH pOTOpa. BiMsHue T'MPOCKONMMYECKUX
MOMEHTOB Ha JMHAMHUKY POTOpa IIpH IPsAMON 1 00paTHON CHHXPOHHOM IIPELIECCHH.



2.2 MIPUMEPHI IPAKTUYECKON YACTH BUJIETA

Ix3aMeHANIMOHHBIH OHJeT No 1

PaspaGoTuuky — k.T.H., npod. O.I1.Konocosa, (Bomnp. 1-2),
K.T.H., 0L, 3aB, kajenpolt I1.A. Tapanenko (Bomp. 3),

kad. «TMex» IOYpI'Y, 2020 r.

JdaHo: hepMa COCTOUT U3 IBYX CTEPIKHEH
KBaJpaTHOI'O MIONEPEYHOT0 CEYEHUS CO

MaTepHai — ctaib 35 ¢ G, = 320 Mlla;
[n.]=2,0.

Onpeneants Bec rpy3a () u3 pacuera Ha
IIPOYHOCTH

gaHO . 3aKJICTIOYHOC COCIUHCHUEC,

F | F = 40 xH; marepuan — ctans 10 ¢

—
o, =210 Mlla; [n ] =2,0.
ITpuHsTE: [Tcp] =0,8[0]; [0 ]1=2,0[0].
p OnpeneanTsb pazMepsl 3aKICIIOTHOrO
coenunenus: d, a, b, t.
3 3anmcaTh TpaHUYHBIC YCIOBHUS IIPH M3THOHBIX
0.5mp KOJIeOaHUAX B yCIIOBHE OPTOTOHAIEHOCTH
coOCTBEHHEIX (hOPM
§ 0. 2Jg ijg T (1) P

cropoHou 4. [Ipunsate: @ = 36 mm; 0L = 600;




JK3aMeHAUHOHHBIH OneT Ne 2

Pa3spaboTrauky — k.1.H., mpod. O.T1.Konocosa, (somp. 1-2),
K.T.H., JOLL, 3aB. kadenpoii IT.A. Tapanenko (somp. 3),
kag. «TMex» I0YpI'Y, 2020 r.

aM 3M

1,2d|l d ||1,4d
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JIaHo: KOHCONBHBIN BaJl IIEPEMEHHOTO KPYTJIOro
ceuenus. [Tpunste: M =200 H-m; [=0,2 m.

Marepuan — cranb 40X ¢ T, = 440 Mlla;
[n,]=2,3.

Onpeaeaurs U3 pac4deTa Ha NpOYHOCTh pa3sMep
MOIICPEHYHOr0 CEUYEHHUs BaJla

¥

M

Jlano: GonTOBOE COETUHEHHUE;

F = 6,9 xH; marepuan — crans 30

¢ 0, =300 MIla; [n,] = 1,6.

[TpuHATS: [‘ccp] =08 [0]); [0, ]1=2,0[0].
OnpegeauTk pasMepsl 6OITOBOIO
coenunenus: dy, d,, H, h.

o

3anucaTh PaHUYHBIE YCIOBHUS IIPH U3THOHBIX
KOJIe0aHMSX W YCIIOBHE OPTOTOHAIBLHOCTH
coOCTBEHHBIX (hopM




IK3aMeHANHOHHLIH OHJeT N 3

Pazpaborunku — k.T.H., npod. O.I1.Konocora, (Borp. 1-2),
K.T.H., I0LL., 3aB. kadenpoii [1.A. Tapanenko (Borp. 3),
kad. «TMex» FOYpI'Y, 2020 r.

fz

dauno: xoucombHas 6anka; I, =1, [,=l;, ;=151
F,=-2P; F,=P; M = Pl. llpuusts

N\ C [1=0,6 ;b =42 vy B =56 v Matepuan —
) : " |etams 15 ¢ 6, = 240 MIla; [1,] = 2
b | l, I L | 3 | |Onpeaeants u3 pacuera Ha IPOYHOCTD
< K i || momyckaeMoe 3HaYeHUE I1apaMeTpa Harpy3Ku.,
/laHo: 3aKJIeNIOYHOE COSTUHEHHE;
I ] F = 52 xH; marepuan — crans 30
F | {}ée}a F — . —
Y= | e b prmsefn C O'T =300 MHa, [nT] = 1,9
l {}—E} 4 Hpurats: [T, ] = 0,8 [0 ]; [0, ]=2,0[C].
d OnpeaeJnTs pasMephl 3aKJICTTOTHOTO
AN \l' l'\ l t F coemunenus: d, a, b, t.
VNN

3anucaTh TPaHUYHBIE YCIIOBHUS MTPH U3THOHBIX
KOJIe0aHUAX U yCIOBHE OPTOrOHAILHOCTH
COOCTBEHHBIX (GOpM
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