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1 OO6wmHe NoJI0KEHHSA

IIporpaMma KaHIMIATCKOro o5K3aMeHa paspaborana Ha  Kadenpe
(GyHIaMEHTAIBHBIX AUCLHMIUIMH U METOJOJIOTMH HAyKH (haKynpTeTa IOIATOTOBKH
kazpoB ®UI[ KHI] CO PAH B cOOTBETCTBHH CO CIIEAYIOLIMMH JOKYMEHTAMH:

- IlpukazoM MunucrepcTBa HaykKM M Beicmero  obpasosaHus P®
or 20 oxrabpa 2021r. Ne951 «O6 yrBepxaeHuH (enepalbHbIX
rocyIapCTBEHHBIX TpeOOBaHUHM K CTPYKType MPOrpaMM MOArOTOBKH Hay4HBIX
M Hay4HO-TIEarorHyeckux KaapoB B aCIHMpPAHTYpE (aQBIOHKTYpE), yCIOBHAM
WX peanM3alliy, CPOKaM OCBOSHHS 3THX [IPOrPaMM C y4ETOM PasIidHbIX GOpM
o6ydyeHusi, 0Opa3OBaTENbHBIX TEXHONOIMH M OCOOEHHOCTEH OTAENBHBIX
KaTEropui acrUpaHTOB (aABIOHKTOB)»;

- TlocranoBnenmem IlpaButenscrBa P® ot 24 cenrsbpa 2013 r. Ne 842
«O nopsaxe NMPUCYXKAEHHUS YYEHBIX CTEIICHEN»;

- TlonoxxeHueM O TIOATOTOBKE HAy4YHBIX M Hay4YHO-NIEJarorH4eCcKuX KaJapoB
B acnupantype ®UL] KHI] CO PAH;

- TlopsiakoM caayu KaHAMJATCKHMX 5K3aMEHOB M INPUKpPEIJICHHs JIML K OUIL]
KHIL CO PAH mis cnaum KaHAUOATCKUX DK3aMEHOB;

- TlacmopToM Hay4HOH CIEUANbHOCTH.

Llene mpoBeneHus SK3aMeHa: OLIEHUTh YPOBEHb 3HaHWH, YMEHHH 1 HaBBIKOB B
00J1aCTH IPOYHOCTH U TEIUIOBBIX PEXKUMOB JIETATENBHBIX aNapaTos.

DK3aMeH II0 CIHENHATFHONW [JUCLMIUIMHE JOJ/DKEH BBUIBUTH YPOBEHB
TEOPETHYECKOH M MNpo(ecCHOHANBHOM NOATOTOBKM 5K3aMEHYEMOro, 3HaHHE
o0OLIMX KOHLIENNWH W METOJOJIOrMYECKMX BOIIPOCOB JaHHOH HayKH, HCTOpHH €€
¢GbopMUpOBaHUS U Pa3BUTHUSA, PAKTHYECKOIO MaTepyalla, OCHOBHBIX TEOPETHYECKHX
Y NpaKTHYEeCKUX NMpobieM NaHHOM OTpaciy 3HaHUi.

K KaHaupaTCKOMy 3K3aMeHy HNONyCKaroTcs JiMua, npukpemeHHble K OHMIL
KHII CO PAH pis cpayd KaHAMOATCKMX 3K3aMEHOB 0€3 OCBOEHMS NPOIrpamMbl
IOJArOTOBKHM HAy4YHBIX M Hay4YHO-IIEJaroru4ecKuxX KaJpoB B acCIMpaHTYype,
1 acnipanTsl, oOy4arommecs B ®HL] KHL] CO PAH no nporpamMMaM NOArOTOBKH
Hay4HBIX M Hay4HO-IIEJaroru4ecKux KaJpoB B aclnupaHType (mamee -
9K3aMEHyEMBIE).

Kanpunarckuii sx3aMeH no aucuuiuivHe «IIpoYyHOCTE M TEMJIOBBIE PEXHUMBI
JIeTaTeNbHBIX alapaToB» MNPOBOAMTCS MO OuneraM. DK3aMEHALMOHHBIH Ouier
BKIIOYaeT B cebsd TpPHM TEOpeTHYECKMX BOIpoca N0 JaHHOM Hay4HOH
CHEeUWaJbHOCTH W OTpacid HayKd, M0 KOTOPOHM IIOArOTAaBIMBAaETCA HIIH
IIOJITOTOBJIEHA AUCCEPTALIMS.



2 CoaepkaHue POrpamMMbl KaAHIAHAATCKOI0 3K3aMeHa

2.1 HopMmbl NPOYHOCTH JIETATEJIbHBIX ANNAPATOB - OPraHH3aNHOHHbIE H
NpaBOBbIE ACNEKThI

OCHOBHBIE 1IEJIM H 3a/1a4d HOPM NPOYHOCTH JIETATENBHBIX annapaTos. Mecto
HOPM IIPOYHOCTH JIETAaTEeIbHbIX allllapaToB B 3aKOHOAATeNbHOM 6ase PO. Hay4Hbie
OCHOBBl HOpPM IIPOYHOCTH JieTaTeNlbHBIX anmapatoB. Kiaccudukauus 3apay
IIPOYHOCTH JIETATENBHBIX anNapaToB ¢ TOYKH 3pEHKUs HOPMHUPOBaHUS

2.2 CepruduKauus aBHANMOHHOH TEXHHKH, OPraHu3auuii pa3paboTYHKOB H
H3rOTOBHTEJIEH

denepanpHple  aBuandoHHble npaBuwia «CepruduKauMs —aBHALMOHHOH
TEXHMKH, OpraHu3anuii paspaboruukoB u usrorosurened. Yacte 21» (OAIIL-21).
HopMBl MpOYHOCTH TIpaXITAHCKUX CaMONeTOB. HOpPMBI JIETHOW TOZHOCTH
rpaKgaHCcKux camoneToB, 4yacTb AII-25. Ilopamox npoBeneHus 00s3aTeNILHON
CepTU(QMKANMKM TIPaXJAHCKAX BO3AYNIHBIX CYHOB. ABHAllHOHHBIE BJaCTH
(YnonsoMoueHHsIH opran) PO - ocHosHble 3anaun. CeprudukanuoHHbi 6asuc.
[Tporpamma cepTuduKanuoHHBIX pador. CnenuanbHble TEXHUYECKHE YCJIOBHS.
MeTtob! onpeneseHust COOTBETCTBHS.

2.3 OcHOBHBIE N0JI0KEHHS TEOPHH NPOYHOCTH

OcHOBHBIE MOJIOKEHUS TEOPHM MPOYHOCTH, NpeamMeT u3ydeHus. Kparkwi
UCTOPUYECKHIM OYEpK pPa3BUTUSI TEOPUM MPOYHOCTH. (OCHOBHBIE IPHUHLMIIBI
KIacCHYecKoii TeopuH ynpyroctd. (OCHOBHblE KJIacchl 3afad, pEIIacMblE B
BOIpOCaxX MPOYHOCTH JIETAaTENbHBIX annapaToB. IHkeHepHbI pacder. PealbHbIN
06beKT U pacyeTHas cxema. CxemaTu3auus CBOHWCTB MaTepuana. Cxemarusauus
Harpy3kd. Cxemaruzauusi reoMeTrpuyeckoir ¢GopMbl. JTambl  CO3JaHUA
JIETATENIHOTO annapaTa U BUABI pac4eTOB IIPOYHOCTH.

2.4 Cuabl H HANPSXKEHUSA

Huddepenunansupie ypaBHEHUsI paBHOBecHs. HanpsokeHuss Ha HaKIOHHBIX
IJoIaaKax. YCiuoBus Ha NMOBEPXHOCTU. HanpskeHHOE COCTOsSIHME B TOYKE Tela.
['naBHble HanpsokeHusi. VIHBapHaHThl HampsHXKEHHOTO COCTOsiHMA. TeH3op
HanpsokeHWH. VHTeHCHBHOCTh,  HampsbkeHud. Haubonpmme — xacarenbHble
HanpsHKEHUs

2.5 CocraBasiomue nepeMeuieHus u gegopmanun

3aBHCHUMOCTh MEXAy COCTaBJIAIOLIMMH [EPEMEIICHU M Je(dOpMaLHH.
ObbeMHass pedopmauus. YpaBHEHHs Hepa3phlBHOCTH Jedopmauuid. Tensop



nedopmauuii. [napHeie negopmanuu. MIHTEHCHBHOCTD nedopmauuid. BeipaxeHnue
nedpopmanuii yepes HanpspbkeHus (3akoH I'yka). BelpaxkeHue HanpspKEHHH yepes
nedopmanuu. 3akoH ['yka B TeH30pHO#H (opM.

2.6 Pa6ora ynpyrux cuJj

INoteHuuanpHas 3Heprus pedopmauud. OCHOBHbIE YpaBHEHHS TEOPUH
yOpyrocTd ¥ CIocoObl WX pelieHus. PellleHWe 3ajadu TEOpPHM YNPYroCTH B
nepemMereHusx. PelneHue 3agaddl TEOPUM YOPYTOCTH B HANpSKEHMSX IIpH
NOCTOSIHCTBE OOBEMHBIX CHJI. THINBI rPaHUYHBIX yCJIOBUHM Ha IOBEPXHOCTH TENA.
Mertonb! pelieHus 3aJa4d TEOPUH YIIPYTOCTH.

2.7 Ilnockasi 3a1a4a TEOPHH YNPYrOCTH B NPSAMOYIOJILHBIX KOOPAHHATAX

Ilnockas pedopmauus. O600mIEHHOE IIOCKOE HANpPSKEHHOE COCTOSHHE.
Pemienue miockod 3ajgayu B HanpsokeHuax. Oynkuus Hanpspkenuil. [Inockas
3ajaya TEOPUM YIPYTOCTH B MOJISPHbIX KoopiauHarax. OCHOBHBIE YPaBHEHHS.
OyHKuMA HanpsAXKeHWH JUIs TUIOCKOW 3ajadd B INOJAPHBIX KOOpAMHATAX.
OcecuMMeTpu4Hble 3ana4yd. PemeHue B mnepemelieHHsx. Pacuer TpyObl ¢
TOJICTBIMHM CTEHKaMH.

2.8 H3rud TOHKHX NJACTHHOK

OcHoBHEBIE NOHATHSA U TUNOTE3bl. Ilepememenus u nedopmanuy B INIACTUHKE.
HanpsixeHus: B IUTaCTUHKE. Y CUIIMSA B IUIACTHHKE. BorlpaXKeHus: HanpsHKeHWH yepes
yeunus. JuddepeHunalbHOe ypaBHEHHE H3OTHYTON CPEAMHHOW IOBEPXHOCTH
IUIACTUHKY. Y CJIOBUS Ha KOHTYPE IUIACTUHKH.

2.9 BapuaunoHHbIE METOABI PELICHHS 32124 TEOPHH YNPYIrOCTH

CylwHOCTP BapUaLMOHHBIX METONOB pelleHus auddepeHUHaTbHbIX
ypaBHeHud. Merton  Purtua-Tumomenko. Merton — Bybnopa-I'anepkuna.
[ToreHuuansHas 3Heprus npu u3rube nuacTuHkW. [Ipumepsl pelieHus 3agay Mo
Metonam Purna- Tumomenko u BybHoBa-I anepkuHa

2.10 Kpyuenue

HanpspkenHoe cocrosHue uucroro cisura. Kpydenue Opyca ¢ KpyribM
ceyeHueM. ['eoMeTrpuyecKkue XapaKTepUCTUKU ceuyeHus. DHeprus aedopmanuu
casura. Kpyyenue tonkocrenHoro 6pyca. Kpyyenue 3aMKHYTOro TOHKOCTEHHOIO
npoduns.



2.11 MaTpu4nbiii MeTOJ NepeMeleHHH

[loHsATHE O MAaTpHIE >XeCTKocTH. IlpeobpaszoBanme koopauHar. DepMeHHBIH
anemenT. [Ipsamoii 6pyc B MecTHOM cucteMe KoopauHaT. CTep)KHeBas CHCTEMA.
Onpenenenre nepemelienuit ysnos. MKD jisi KOHTHHYalbHBIX obnacreit.
KoHeuYHBIe JIEMEHTHI CIUIOIHOM cpeasl. [LTocKu#t TpeyroybHbIM 3JIEMEHT.

2.12 OcHoBBI TEMJI000MEHA

OCHOBHBIE TOHSTHS, OmpeeieHds W Buasl TemnoobMena. OCHOBHOM 3aKOH
TEIJIONPOBOAHOCTH. OcHoBHOE nuddepeHLHanBEHOE ypaBHEHHUE
TEMJIONPOBOJHOCTH. YpaBHEHME TEIUIOOTAAYd. YCJIOBUA  ONHO3HAYHOCTH.
IlpocTeiilune 3aja4d CTALMOHAPHON TEIUIONPOBOJHOCTH B TBEPABIX TelaxX -
IIJIOCKOM CTEHKE.

2.13 OcHOBHBIE 3aBHCHMOCTH TEOPHH NJIACTHYHOCTH

AKTUBHasi, naccuBHas M HedTpanbHas paegopmauud. Ilpocroe u cloxHOE
Harpy)keHus. MaTeMaTH4eCKHH annapaT TeOpMM IUIACTHYHOCTH. Y CIIOBHS
NAacTUYHOCTH. TeopHsi MabIX YIPYTroMIacCTHYECKUX JedopMaLii.

2.14 Teopema o pa3rpy3ke

BapuanTthl  3aBMCHMOCTM  MEXIy  MHTEHCHBHOCTBIO  HANpPSXKEHHH M
MHTEHCUBHOCTEIO aedopmauuii. [loHATHE O TEOPHH IUIACTHYECKOIO TEYEHHMS.
[TocTaHOBKa 3aJia4i TEOPUH IIACTHYHOCTH.

2.15 Mpocrefimpe 3agaYd  TEOPHH IUIACTHYHOCTH YNPYromjiacTH4yeckKoe
COCTOSIHHE TOJICTOCTEHHOH TPYObI

Hecymass crnocoObHOCTh 0ajlok M NIIACTMH HAa OCHOBE YKECTKOIIACTHYECKOro
Mmatepuana. Yucteit u3rub6. Ilpemen ynpyroro pedopmuposanus. llpenen
nuacTuyeckoro aepopmupoBanus. IlomepeyHeli HM3rub. YmpyromiactuyecKoe
Kpy4eHue Opyca Kpyrjoro cedeHus. YIpyro IUIaCTU4€CKOe COCTOSHHE
TOJICTOCTEHHOM TpyOBI, HaXOAsIWEHCs O AEHCTBUEM BHY TPEHHETO IaBJICHUS.

2.16 OcHoBBI TEOpHH KOJIeOaHHH

IIpeamer Teopuu kKonebaHUi, CO3JaHUE €€ OCHOB, Pa3BMTHE, IPUMEHEHHUE K
pa3NMYHBIM IIpoLEccaM B PUPOJIE U TeXHUKE. BeIOOp Mozenei i paccMOTPEHUs
u Kinaccudukauuu KonebGarensHeix cucteM. Obume cpoiicTBa KosebareNbHBIX
cucreM. Knaccuduxauus konedaTenpHbIX IPOLECCOB.



2.17 KoJie6auus B CHCTEMAX € OJHOM CTeNeHbI0 CBODOABI

CobcrBennple KojebaHuss B JIMHEHMHBIX CHCTEMax C OJHOM CTEINEHbBIO
cBobompl. CobcTBeHHBIE KonebaHWA B KOHCEPBaTHUBHOM CHMCTEME C OXHOM
crenenpio cBobonsl. CobCTBEHHBIE KOJeOaHWsi B HEKOHCEPBATUBHOM CUCTEME C
ONHOM cTemeHb0 CBOOOABL. M300paxeHue KojebaTenpHbIX MPOLECCOB Ha
"pa3zoBo#i rIOCKOCTH". DHEPreTHYECKUM METOJ OIpEeAeNeHus coOCTBEHHOH
yacTOThl. BBIHYXJEHHBIE KojebaHus B JMHEHHOH cucreme. [JleHcTBue
rapMOHMYECKON CHJIbI Ha JIMHEiHyI0 cucTeMy Oe3 TpeHus. SIBieHHE pE30HaHCa.
Bun konebanuii mpu pe3oHaHce. BpIHyXIeHHbIE KojieDaHus B CHCTEME C
JMHEMHBIM BA3KMM M KOHCTPYKUMOHHBIM TPEHMEM TMOJA  AEHCTBHEM
CHHYCOMJANbHOM CuJIbl. MeToa KOMIIIEKCHBIX — aMILIMTY . Bo30yxaenue
xonebanuit 3anaHHpM cMeluenreM. CrekTpansHbli aHanu3 konebanui. CrieKTpsl
nepuoandeckoit dynkuuu. Psin ®@ypse. CruomHo# criektp (uHTerpan ®ypse).
Kone6anusi, Bb13biBaeMble yaapoM. [Ipeobpasosanue Jlannaca. Cnekrtp ciy4adHOH
dysknuu. Benpii mwym. CobGcTBeHHblE KonebaHWs HENMHEHHON CHCTEMBL.
Konebanus HenuHeWHOM KoHcepBaTHBHOM cucteMbl. Kosebanus (usnyeckoro
masTHMKa. Onpejenenue nepuopa konedaHui. Da3oBas IUIOCKOCTh CHUCTEMBI.
Konebauuss B cucremMe c¢ "cyxum" TtpeHueM u modrom. CobCTBEHHBIE H
BBIHYX/ICHHbIe KoneGanus. YpasHenus Ban-nep-Ilons, [lybdunra, Pones.
[ToHsiTHE O TpeleNpHBIX LMKIax. [lapamerpudeckue KoneOaHus. YpaBHEHHUs
KoJieOaHUil MasTHMKA C BEPTHKAIBHO Koyebmromencs TouKoi noaseca. I1piumepsl
CHCTEM C TIEPUOJMYECKM MEHSIoWMMCs InapameTpom. Ilapamerpuueckuit
pe30HaHC, ero OTiaH4Ke oT "ob6biuHOro" pesonanca. ObnacTu napaMeTpu4ecKoro
pe3oHaHca. ABTOKOJNeOaHHUs.

2.18 Kone6anus B JHHEHHbIX CHCTEMAX CO MHOTHMH CTENEHAMH ¢cB00O/AbI

Konebanus B cucTeMax C JAByMs CTeneHsMH cBobogpl. [lapuuanbHbie
cucteMsl. TeopHss cOOCTBEHHBIX KoiebaHHMH B CHUCTEME C [BYMsi CTENEHSMH
cBob6oel. HopMansubie koopauHatsl. COOCTBEHHBIE YACTOTHI KaK SKCTPEMallbHbIE
3HayeHusi. CBsA3pb M CBS3aHHOCTh JIByX CHUCTeM. JlelicTBME BHEIIHHX
rapMOHMYECKMX CHJI HA CHCTEMY C JByMs CTeNeHsMM cBOOOABI Oe3 3aTyXxaHus W
Mpd HanvuuM 3aryxaHus. JluHamudeckas xectkocTs. Konebanus B JIMHEHHBIX
CHUCTEMAX CO MHOIMMH CTENEeHAMH cBOOOxabl. YpaBHeHus Jlarpamxa mjigs MasbiX
K0J1e0aHuI CUCTEMBI CO MHOIMMHU cTeneHsMH cBo6osl. CobGcTBeHHbIe KonebaHus
B cucteMe 0e3 TpeHus. HopmanpHble koopauHaThl. OpTOroHaJbHOCTH
HOPMAJIBHEIX KOOpIAMHAT. OHeprus CoOCTBEHHBIX KojebaHuii © 3Heprus
HOPMaJIBHOTO KoJNe6aHus. PaBEHCTBO HYJIIO OJHOM MM HECKOJIBKHUX COOCTBEHHBIX
yactor. KonebaHuss B CUCTEME CO MHOIMMHM CTENeHsSMH CBOOOABI NpH HAIUYHMH
3aTyxaHMsi. BeiHyxaeHHble Kone6Ganus. KommieKkcHble COOCTBEHHbIE (OPMBI



koneGanuit. [Ip¥MeHeHHe MaTpHl NP aHaNM3€ COOCTBEHHBIX M BBIHYXIEHHBIX
KonmebaHuii B KOHCEPBATMBHBIX ¥ HEKOHCEPBATHBHBIX CHCTEMaX CO MHOIHMMH
CTEIEeHs MU CBOOOIBI.

2.19 Ko.1e0anus B NoTOKE

Onarrep. Ilpumepsl aprokoneOanuii B 1OTOKe. M3rMOHO-KpYTHIbHBIH
dnarrep kpeuta. @uarrep Kpbita C 3nepoHoM. CoOCTBEHHbIE Konebanus
camoJNieToB B nycToTe. Pacyer cOOCTBEHHBIX 4acTOT U (OpM. A3pOJIMHAMUYECKUE
BO3EHCTBUA Ha KojeOmiomeecs Kppuio. OmnpeneneHue CHJI U MOMEHTOB IO
THNOTE3€  CTAallMOHAPHOCTH Ha  KoneOilomeecs  KppUlo € 3JIEPOHOM.
HectauuoHapHasi TeOpHs CMll, AEHCTBYIOIIMX Ha OTCEK KOJIEOMIOmWEerocs Kpbuia
GeckoHeyHoro pasmaxa. Meron benmouepkosckoro. JluHedHas — Teopus
HECTALHOHAPHBIX CHJI B CBEpX3BykoBoM notoke. "Ilopminesas Teopus” st
ONpefieNieHHs HECTAllMOHAPHBIX CHJ B CBEPX3BYKOBOM moTOKe. Kpurepuu
yCTOWYMBOCTH cucTeM. Pacuer camornera Ha (aTTep METOAOM 3afaHHBIX (OpPM.
[Monste 06 a’pOynpyroM B3aUMOJECHCTBMHM C CHCTEMaM{ aBTOMATH4ECKOro
ynpasiieHus. MeTosl MOIEIUPOBaHKs ABJIEHHH a3pOyIPYroCTH Ha AMHAMHYECKH
nonobueix Moxensx B AJT. BreiHyXaeHHble KoneDaHHs CaMOJIETOB [OJ
JIeMCTBHEM BHEIIHMX HECTALIMOHAPHBIX BO3MYIIIEHHUH.

2.20 Konebanus crepxHeii, 6anok, meMOpaH 1 mJIacTuH

CucteMsl ¢ pacnpepelieHHbIMU napaMerpaMH. CoOCTBEHHBIE NPOJOJIBHBIE,
KpyTHIBHBIE U M3TMOHBIE KOJeGaHUs, OMHOPOIHEIX CTEPXKHEH U Oanok. POpMBI U
4yacTOThl COOCTBEHHBIX  KoneOaHWil  CTEpXHEH  NMOCTOSHHOIO  CEYEHHs.
HeonHOponHblE TpaHUYHBIE yCIOBHs. OpTOrOHANBHOCTE (OPM COOGCTBEHHBIX
kosnebanuii. CoBMeCTHbIE COOCTBEHHBIE W3rMOHO-KPyTHIbHBIE Konebanus Galok.
BrinyxenHble konebanus crepxuedl n 6anox. Konebanus memOpaH U ILIaCTHH.
[IpuOIIKEHHBIE METOIBI  ONpEAENeHHs COOCTBEHHBIX 49acToT M Hopm
HEOJHOPOJHBIX OaJok (meTon 10CJIEIOBATENBHBIX NpUOIXEHHUH,
COCpe/loTOueHHBIX Macc, Pemes u Purna, By6Hopa-I'anepxuna). MeTonpl
3KCIEpUMEHTAILHON OlEHKM (OPM M HacTOT COOCTBEHHBIX Konebanu# (MeTox
¢a30BOro pe3oHaHca, METOA pa3jeneHus (as).

2.21 YcTalocTh MAaTEPHAJIOB H KOHCTPYKIHH

Kpatkuit 0630p pa3BuTHsl UCCIENOBAHMH yCTANOCTH U TPEIMHOCTOUKOCTH B
MaIIMHOCTPOEHHH M CaMOJIETOCTPOEHMH. be3omacHeif pecypc aBHALMOHHBIX
xkoHCTpykumid. [lpuHnumel  6e30macHOro  paspylieHus M JOMyCTHMOTO
MOBPEXIECHHUsA CaMOJIETHBIX KOHCTPYKLIUH. YcTalocTHBIN npotuecc.
XapaKTepuCTHKH CONpPOTHBIEHHUS ycTanocTH. KonuenTpauus HanpsokeHud. Tunbl



KOHIIEHTPAaTOPOB M HX BIIMSHHE Ha YCTalOCTh. BiMsSHME MapamMeTpoB LHMKIa
HanpsPKeHHH Ha YCTAJOCTHYHIO JOJFOBEYHOCTh. YCTAJIOCTh IIPU  CIOXHOM
HanpsKeHHOM cocTosiHUM. KpuBble ycTanocTd. YCTalocTh NP HECTAMOHAPHOM
NEPUOJUYECKOM HArPYy)>XEHHHU. Y CTANOCTHAS JOJNITOBEYHOCTh MPU KBa3UCIIy4YailHOM
HarpyxeHud. TUNM3MpOBaHHBIE IPOrpaMMbl KBa3UCIy4YallHOro Harpy»XeHHs.
PaccesiHMe XapaKTEpPUCTHK yCTAIOCTH.

2.22 MeToabl pacyeTa yCTaJ0CTHOH J0JrOBEYHOCTH

JluHelHas runore3a CyMMHUpPOBAaHUS YCTAJOCTHBIX IOBpexiaeHud. Meton
NMOJHBIX IMKJIOB. OKBHUBaJEHTHbIe HamnpspkeHus. Jledpopmaunonsas Teopus
ycranoctd. YpaBHenuss Kodduna-MsHcona. BinusHue Temmeparypsl Ha
YCTJIOCTHYIO HOJITOBEYHOCTh. BIusiHME TEXHOJNOrH4eckHuxX (akTopoB Ha
YCTAJIOCTHYIO JIOJITOBEYHOCTh. DBiMsHME KOHCTPYKTUBHBIX (aKTOpoB Ha
YCTAIOCTHYIO JONrOBEYHOCTh COEAMHEHUH. BiusHME 3KCIIyaTalUMOHHBIX
(GaKTOpPOB HAa YCTANOCTHYIO NOJNrOBEYHOCTb. (CTaTHCTHYECKHE XapaKTEPHUCTHUKH
yCTaJIOCTHOM JOJITOBEYHOCTH COEAUHEHHUH.

2.23 YeTanoceTs THNOBBIX 3J1eMEHTOB ABHAKOHCTPYKUHH

Ycranoctb NpogoabHBIX CTHIKOB KpbLIa U (ro3enska. MeToAUKH MCIIBITAaHuH
00pa3L0B MaTepHaJIOB Ha yCTAIOCTh. 1pebOBaHUs K XapaKTEPUCTUKAM yCTaJIOCTH
KOHCTPYKLIMOHHBIX MaTepuasioB. CrpaBOYHBIE XapaKTEPUCTHKH yCTaJOCTH
aBUALlMOHHBIX MaTepUalloB. YCTaJOCTh IPH aKyCTHYECKOM HapyXEHHH.
Ycranocts maccu. CepTU(UKaHOHHbBIE UCTIBITAHUSA KPYIIHOrabapuTHBIX NaHeneH
Y TOJIHOMACIITAOHBIX KOHCTPYKLHIA Ha YCTAJIOCTb.

2.24 OcHOBBI MEXaHHKH pa3pylleHHs

Buner paspymenus. Xpynkoe paspyimenue. Teopus I'puddurca.
HanpsokeHHO€  COCTOSSHHE B OKPECTHOCTHM  BEpIIMHBI  TPEIUMHBL.  Y4eT
IJIACTUYECKOW 30HBI y BEpIUIWHBI TPEI(UHBl. BnusHue TomuuHbel ofpa3zua Ha
COMpPOTHBJIEHHE pa3pyleHuio. CKOpOCTh pOCTa TPELLHH.

2.25 MexaHuKa pa3pylleHHS H )KMBY4Ye€CTb KOHCTPYKUHH

[Tone HanpsbkeHUH npu BepuiMHe TpewuHbl. Koa¢gGULUUeHT HHTEHCUBHOCTH
HanpspkeHui. Ilnactudeckas 30Ha nmpu  BeplidHe TpewmwuHbl. Kputepuii
I'puddurca. Kpurepuit npenenbHoro packpeltds TpeumHsl. Konuenuus R-
KpUBbIX. J WHTErpaj. AHaJIMTUYECKHE METOAbl OnpenesieHus K03 ULHUEHTOB
MHTEHCUBHOCTU HampsDKeHU. MeToj KOHEYHBIX JJIEMEHTOB JJIsl ONpENENICHHs
KO3 (GULUHUEHTOB HMHTEHCHBHOCTH HalpsKEHUH. OKCIEPUMEHTAJIbHBIE METObI
ompeaeneHuss  Kod(pdULUUEHTOB  HMHTEHCUBHOCTH  HampshKeHUH.  BA3KocTh



pa3pylueHus npu riockoi nedhopmauuu. MeToauka UcnbiTaHui. Pa3pyiieHue npu
MJIOCKOM HanpsDKeHHOM COCTOSHMM. Mertoauka wucnsiTanui. CKOpocTh pocta
TPEIMH NpH UUKIMYECKUX Harpy3kax. KuWHETH4ecKue auarpaMMbl CKOPOCTH
pocrta TpewuH. @opmynsl [Tapuca, ®opMaHa U ap. AN pacueTa CKOPOCTH POCTa
TPELIMH NpU PEryJspHbIX Harpyskax. Mogxene Yunepa mnsi pacyera CKOPOCTH
pocTa TpellMH NpH HEeperyispHbIX Harpy3kax. Mogens YuienGopra. Mogens
Onbepa. BnusHue Metaulypru4eckux (akTOpoB Ha TPELIMHOCTONKOCTD.
OcHOBHBIE XapaKTEPUCTUKY XHUBYYECTH KOHCTPYKIUH. [lepuoau4HOCTE OCMOTPOB
KOHCTpykKuud. KoHTponenpurogHocTs KOHCTpYKUMHA. PernameHTHpoOBaHHbIE
noBpexnaeHus. OcraToyHass NMPOYHOCTb COCTaBHBIX KOHCTpyKuui. Ocrtato4Has
NPOYHOCTh MOAKPEIUIEHHBIX KOHCTPYKLUMH ¢ TpelmuHON B obmuske. OcraTto4Has
IPOYHOCTh repMeTH4ecKuX ¢rozenspxed. OcTaTodHas NPOYHOCTh KOHCTPYKLHMH C
MIOBEPXHOCTHBIMU U YIJIOBBIMH TpeuMHamu. KpuTepuu ocTaTOYHOH NMPOYHOCTH
KOHCTPYKLMH C MHOTOOYaroBbIMH TpeLMHaMH. TpeGoBaHus K TPEIIMHOCTORKOCTH
KOHCTPYKLIHOHHBIX ~ MaTepuayioB. KoHCTpykTHBHBIE MeTOoAbl obecrnedeHus
XHUBy4eCTH. PaccessHHE CKOpPOCTH pOCTa TPEUMH M OCTaTOYHOM IPOYHOCTH.
CepTu(MKalMOHHBIE UCIIBITAHUS HA XXUBYYECTh HATYPHBIX KOHCTPYKLIHA.

2.26 ObecnieyeHne pecypca mjaHepa Ha J3Tanax MNpPOEKTHPOBAHHS H
IKCIJIyaTalHH CaMOoJIeTa

HopmaTuBHO-TexHM4Yeckue  TpeboBaHusi, obecrneyeHue 6€30MacHOCTH
KOHCTPYKLMHM IO YCJIOBMUSIM NPOYHOCTH TNpPH MAJUTENBHOM 3KCILTyaTaLWH.
besonacHelil pecypc, AOIMYyCTUMOCTb NOBPEXIEHHs, O€30IaCHOCTE pa3pylUEHHS.
Meronpl obecnieyeHus: TpeOOBaHUHN K XapaKTEPUCTHKAM YCTaJOCTU U )KMBYYECTH
IJlaHepa Ha dTane npoeKTupoBaHus. CepTU(UKAMOHHBIE UCNBITAHUS Ha PECYpC
aBUALMOHHbIX KOHCTPYKUMH. TUIN3UpOBaHHBIE CIEKTPBl HarpyXXEHHs IUIaHEpa
NpH PecypCHBIX HCIBITaHUAX. MeTonsl M cpelctBa eeKTOCKONUU B Ipolecce
pecypcHBIX HCIBITaHWi. MccnenoBaHust CKOPOCTH POCTa TPELIMH B IpOLIECCE
CEpTH(UKALUOHHBIX HCNBITaHUHA. McheiTanus Ha OCTaTOYHYIO IIPOYHOCTB
KOHCTPYKIMH B KOHIE YCTAJOCTHBIX MCIBITAHHH IUIaHEpa CcaMoJIeTa.
®paxTorpadus MOBEpXHOCTEH TpeUIMH, OOPa30BaBLUIMXCS NPH HCIBITAHUAX U B
sKcmyaTauuu. [loaTanHoe MHAMBUAYalBHOE INPOAJIIEHHE pecypca KOHCTPYKUHH
camoneToB. [lonnepxanue JeTHOH rOJHOCTH CaMOJIETOB.



3 IlepeyeHb BONPOCOB K KAHIHAATCKOMY 3K3aMEHY IO JHCIHILIHHE
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«IIpo4YHOCTH H TENJIOBBIE PEKHMBI JIETATE/ILHBIX ANNIapaTOB»

OCHOBHBIE LI€JIM ¥ 33J1a4¥ HOPM IIPOYHOCTH JIETATENbHBIX AIapaToB.
OcHoBHbie DenepalibHble 3aK0Hbl PO, peryupyronue co3gaiie BO3AyIIHBIX
CYyZIOB.

Ha xakue BujbI Nogpaspaensercs asyauus B PO.

Buzpl Hay4HO-TEXHUYECKON JOKYMEHTalUH, 00ecredrBarOLIie CO3/laHue
BO3IYLUHBIX CYLOB.

ITopsinox GOpMUPOBaHUS HOPM IIPOYHOCTH.

OcHoBHbBIE 3aa49K 0053aTeNbHON cepTU(UKALMU IPaXKJaHCKUX BO3AYLIHBIX
CyZlOB.

ITopspok pa3paboTky creuyanbHbIX TEXHUUECKUX yCIOBU.

OcHoBHBIE 3Tanbl cepTUGUKALUOHHBIX paboT.

Ceprudukauus U KBanupuKaluus KOMIIOHEHTOB, KBalM(pUKaLUs
KOMILIEKTYIOILIUX.

OCHOBHBIE NPUHIMNBI KJIACCUYECKON TEOPUHU YIIPYTOCTU

Jtansl co3nanus JIA v BUABI pacueTOB Ha IIPOYHOCTh

BriBOJ ypaBHEHUH paBHOBECHS

['naBHbIE HANIpsHKEHUSA

TeHn3op HanpsHKEHUH

VnTeHCMBHOCTD HanpshKeHUH. IHTEHCUBHOCTD KacaTellbHbIX HaNpsHKEHUH
Cocrapnsomue nepeMeeHus 1 aepopManuy. 3aBUCUMOCTb MEXAY HUM
['naBHble nedopmaunu. UIHTeHCUBHOCTSD edopmanuii. Beipaxxenue
nedopmanuii yepes HanpsbkeHus (3axoH ['yka).

Pabota ynpyrux cui. [loreHuuanbHas sHEprus nedopManmi.

OcCHOBHEIE ypaBHEHHA TEOPHH YIIPYTOCTH M CIIOCOOBI X pemeHus. Pemenue
3a7ja4i TEOPUH YIIPYTOCTH B MIEPEMELIEHHUSX.

I'nockas 3ajaya TEOpUHU yNPYroCTH B NPSMOYTOJIBHBIX KOOpAuHaTax. IInockas
nedopmanus. O6061EeHHOE ITI0CKOE HANPS>KEHHOE COCTOSIHUE.

Pemenue ninocko# 3amauy B HanpsKeHUaX. GyHKUUS HaMpsyKEHUH.
ITnockas 3ajaya TEOpUH yNpyroCTH B NOJSAPHBIX KoopAauHaTax. OCHOBHBIE
ypaBHEHHUSL.

OyHKUHMSA HanpsXKEeHUH A1 IUIOCKOH 3a1a4M B ITOJSPHBIX KOOpAUHATaX.
OcecuMMeTpUYHBIE 3a1a4l. Pelienue B nepemMereHmsx.

PacyeT TpyOB! ¢ TOJICTHIMU CTEHKaMHU (3aaa4a Jlame).

N3rub Tonkux ninactTuHOK. OCHOBHBIE MOHATHUS U TUITOTE3BI.
HuddepenunansHoe ypaBHEHHME H30THYTOM CpeIMHHON NIOBEPXHOCTH
IJIACTUHKHU.
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CyLHOCTb BapHaLHOHHBIX METOOB penleHus AudepeHIHATBHBIX
ypaBHenuit. Meron Putna-TumolieHko.

Kpyuenue. HanpsokenHoe cocTosiHue yucroro casura. Kpydenue opyca ¢
KPYIJILIM CEUYEHHEM.

AXTHBHas, TacCUBHaA ¥ HeHTpaipHas Aegopmauuu. IIpocroe u cioxHOe
HarpyKeHusl.

VcioBHS MIAaCTHYHOCTH. Teopus MalbIX yNpyrollacTU4ecKuX AedopMarui.
Teopema o pa3rpyske.

BapuaHThl 3aBUCUMOCTH MEXy HHTEHCHBHOCTBIO HaNPs)KEHUH U
HHTEHCUBHOCTBIO J1e(OpMaLUH.

IToHsATHE O TEOPUU MIACTUYECKOTO TEUEHHS.

YucTelil u3rub 6anok. Ipenen ynpyroro nepopmupoBanus. Ilpeaen
I1aCTHYECKOro e OpMUPOBAHUS.

Vnpyromiactuyeckoe KpydeHue 6pyca Kpyrjioro CE4eHus.
YIIpyromiacTH4ecKoe COCTOSIHUE TOJICTOCTEHHO! TpyObl, HaxXOAsIIEHCs o
JNENACTBHEM BHYTPEHHEIO JaBJIEHHS.

[penen ynpyroro nedopmupoBanus TpyOsl. [Ipenen nnactuyeckoro
nedopMHUpPOBaHHUS.

Hecyuias cioco6HOCTS 6aloK U MIaCTHH Ha OCHOBE XKECTKOIIACTHYECKOTo
MaTepuana.

[Ipenmer Teopun konebaHui, CO3JaHUE €€ OCHOB, Pa3BUTHE, IPHMEHEHHE K
pa3lIM4HbIM NPOLECCAM B IIPUPOAE U TEXHHUKE.

Cob6cTBeHHBIE KOeOaHus B IMHEHHBIX CUCTEMax C OHOH CTENEHbIO CBOOOIBI.
CobcTBeHHbIE KoJIeOaHus B KOHCEPBAaTUBHON CUCTEME C OHOH CTENEHBIO
CcBOOOBI.

CobcTBeHHBIE KoNIeOaHHA B HEKOHCEPBATUBHOM CUCTEME C OLHOH CTENEHBIO
CcBOOO/BI.

BEIHYX1eHHBIE KoJiebaHus B TMHEHHOHN CUCTEME.

BrIHY X 1eHHbBIE KoNebaHus B CUCTEME C JIMHEHHBIM BSI3KHUM H
KOHCTPYKLIHOHHBIM TPEHUEM NOA NEUCTBUEM CUHYCOMAAIBHON CUJIBI.
CobcTBeHHbIE KoJIeOaHs HETMHEHHON CUCTEMBI.

INapameTpudeckue konebaHus.

Konebanus B cucTeMax ¢ ABYMs CTENEHSMH CBOOOBI.

JleiicTBME BHELIHUX FAPMOHUYECKUX CHJI HAa CUCTEMY C ABYMSs CTENEHIMHU
cBOOOIBI 0€3 3aTyXaHMsl U IIpY HAJTMYMHU 3aTyXaHHs.

Kone6anus B IMHEHHBIX CHCTEMAX CO MHOI'MMH CTENEHAMH CBOOOJBI.
CobOcTBeHHbIe KoiebaHus B cucTeMe 6e3 TpeHusl.

Koyie6aHusi B CHCTEME CO MHOTMMH CTENEHAMHU CBOOOABI NPYU HAIUYHU
3aTyXaHusl.
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BriHy)X1eHHBIE KOJIeOaHus.

®narrep. U3rubHO-KpyTUIBHEBIH GaTTep Kpbula. GnaTTep Kpbuia C 3JIEPOHOM.
JIuneinas Teopus HECTALIMOHAPHBIX CUJI B CBEPX3BYKOBOM IIOTOKE.

[NonsiTue 06 aspoynpyromM B3auMoJeiCTBUM C CUCTEMAMU aBTOMATHYECKOI'O

yIIpaBJICHUS.

CoOcTBeHHEIE NNPOOOJELHEIE, KDYTUIIBHBIE U U3ruOHEIE KOJeOaHus OOHOPOAHBIX

CTEpIKHEM.

[TpubnmxeHHblE METOABI OIIpe/ieNIEeH)s] COOCTBEHHBIX YacTOT U GOpM

HEOJHOPOJHBIX OAJIOK.

MeTo bl SKCIEPUMEHTANIBHON OLIEHKH )OPM U YacTOT COOCTBEHHBIX

KoJieOaHu .

YcranoctHeI# npouecc.

METO,IIBI pacueTa yCTEUIOCTHOﬁ JOJIFOBEYHOCTH.

JedopmanoHHasi TEOpUS YCTaJIOCTH.

YcTanocTk TUIIOBBIX JIEMEHTORB aBHaKOHCT'pyKHHﬁ.

MexaHuKa pa3pyLUEeHHs U XUBYUYECTh KOHCTPYKLHUH.
AHanuTH4ecKue MeTob! onpeneaeHus: Ko3h(GULHUEHTOB HHTEHCUBHOCTH

HanpsHKEHUH.

OCHOBHbIE XapaKTEPUCTHUKHU XKUBYUECTH KOHCTPYKIIHA.
ObecneueHue pecypca IIaHepa Ha 3Tanax NIpPOeKTUPOBaHUS U IKCILTyaTal My

caMOJI€Ta.

HopmaTuBHO-TexHHYeckre TpeboBaHuUs, obecrnedeHue 0e30nacHOCTH
KOHCTPYKIIMH IO YCIIOBHUSM IPOYHOCTHU NP JITHTEIBHOH SKCILTyaTalHH.
CepTuhUKaUOHHBIE UCTIBITAHUS Ha PECYPC aBUALMOHHBIX KOHCTPYKLHUH.

4 KpHTepuH OueHHBAaHHA OTBETA

OtnuyHO

CooTBeTcTBHE KPUTEPHIO IPH OTBETE Ha BCE BOIIPOCHI
OuyeTa ¥ IONOJHHUTENIbHBIE BOIIPOCHI

Xopouo

WMmenu mecto HeOoNpIIME YINyIIEHUS B OTBETaX Ha
BOIPOCHI, CYIIECTBEHHBIM 00pa3oM HE CHHXAIOLIXE
HX Ka4yecTBO MJIM MMEJIO MeECTO CYIUECTBEHHOE
yIylleHHe B OTBETE Ha OAUH U3 BOIIPOCOB, KOTOPOE 3a
TEM OBLIO YCTPaHEHO acMUpPaHTOM C IIOMOLIBIO
YTOYHSIIOIIMX BOIIPOCOB

YJIOBJ'ICTBOPHTCIIBHO

HmMeeTr MeCTO CyLLECTBEHHOE YNYIIEHHE B OTBETaX Ha
BONpPOCHI, HYacTh M3 KOTOpBIX Oblla yCTpaHEHa
aclMpaHTOM C IIOMOIIBIO YTOYHSAIOIINX BOIIPOCOB

HeynosieTBOpUTENBHO

HMmenn MecTo CylIECTBEHHBIE YIIYIUEHHS IIPH OTBETAX
Ha BCE BOIMPOCHI OUIIETa WIIHM ITOJIHOE HECOOTBETCTBHE
no 6osee uem 50% maTepuana BOIpocoB Ouiera
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