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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
ABpepoHok Cepreii OyapioBUY, CTapILuii IpernojaBaresb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CTPOUTEJ/IbHAA MEXAHUKA JIETATE/IbBHBIX AIIITAPATOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1/23-2 — cnocobeH pa3pabaTbiBaTh KOHCTPYKTHBHO-CHJIOBBIE W KOMITOHOBOUHBIE CXEMBI pakKeT-
HOCUTeNel, paKeTHO-KOCMHUEeCKHUX CUCTEM M UX COCTaBHBIX yacTei

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1/23-2

3HAHUA:

aHa/iv3 TOBeJeHNs OT[e/NbHOr0 3/eMeHTa BHYTPU CU/IOBOM CXeMbl M B3aUMOJEHCTBHE C APYTUMH
3/IeMeHTaM1

- Ha YpOBHe TIpe/iCTaB/IeHuii:

OCHOBBI TEOPHUM pacueTa Ha TPOYHOCTb M YCTOMUMBOCTH CTep)KHed, IUIaCTUH U 000/104eK mpH
pa3MMYHBIX criocobax HarpykKeHWst ¥ 3aKperyieHus ;

- Ha YPOBHe BOCIIPOW3Be/IeHHs:

COCTaBJISATh PacyeTHbIe CXeMbI CUJIOBBIX KOHCTPYKLMH /171l aHa/Iu3a U OLIEHKU HeCylllel CriocoOHOCTY ;

- Ha YpOBHe TIOHUMaHUsL:

MOHKMMAaTh BO3MOYXHOCTH WH)KEHepHBIX TaKeTOB MPOEKTUPOBAHHS U KOMITbIOTEPHBIX TEXHOJIOTUN /s
aHa/IM3a COCTOSIHUSI PAKETHO-KOCMUUECKOM TeXHUKY;

YMeHus:

MIPUMEHSATh MeTOZbI NOMCKA ONTHUMA/IbHBIX pelLleHri C UCII0/Ib30BaHUeM KOMITBIOTEDHBIX TE€XHOIOTHH,
MPOBOJUTL pacyeThl HAa MPOYHOCTb U YCTOMUMBOCTD IUIACTUH, CTEP)KHEBBIX, FePMETUYHBIX U HerepMeTHYHbIX
000/10ueYHbIX KOHCTPYKLWH TPU Pa3/IMYHbIX CI1I0CO0axX HarpyKeHus;

HABbIKU:

ICII0/Ib30BaHMsI KOMITbIOTEPHBIX TEXHOJIOTUM Ha CTa[UsX aHaju3a U CUHTe3a [POeKTHBIX pellleHHi Ha
BCeX 3Tarax [poeKTHPOBaHus,

B/IaJileTb MeTOMKaM{ pacuyeTa Ha MPOYHOCTb U YCTOMUMBOCTD I/IACTHH, CTEP)KHEBbIX, T€PMETUYHBIX U
HerepMeTHYHBIX 000/10UeYHBIX KOHCTPYKLUM MPH PA3/IMUHBIX CII0CO0ax HarpyKeHusl.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunmiaa CTPOUTE/IBHASI MEXAHUKA JIETATEJIBHBIX ATIIIAPATOB siBnsietcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUWKA, COITPOTUBJIEHUE MATEPUAJIOB, TEOPETUYECKAA MEXAHUKA.

CogeprxaHue AVCLAIUIAHBL  SIBIISIETCS ocHoBOM gt ocBoenuss —guctumuiiH: OIIEHKA
IPPEKTUBHOCTHU M3JE/INMN PKT, IIOAI'OTOBKA K INPOLHEAYPE 3AIUTBI U 3AIIINTA
BBIITY CKHOUM KBAJIM®UKAIIMOHHOU PABOTBI, TEOPUSI KOHCTPYUPOBAHUSI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:
¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI

MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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3 5 Paspen 1. Ilpegmer u 3agaun Kypca. KoHcTpyKLus U ee Mofiesib. PacueTHas cxema, Kak P P 5 0 0 10
BAaPUAHT MaTeMaTHYeCKOil Mozieny.
Pa3pen 2. OcHOBHBIe ypaBHEHHUs TEOPHH YNPYrocTH. ['unoress! iMHeiiHOM Teopruu
3 5 ynpyrocrti. Teopust HanpsbkeHui, npuHLn CeH-BeHaHa. YpaBHeHUs: paBHOBECHS], 1 6 6 0 5 20
reomeTpruecKye 1 ¢pusndeckue ypapHeHus. O6I1jast cCTeMa ypaBHEHHUI HalPsDKeHHO-
71e(OPMUPOBAHHOTO COCTOSIHUS 3/1eMeHTa KOHCTPYKLIMH.
Paspen 3. YpaBHeHuUsl TEOPHM TOHKHX 060/104eK. [MrOTe3bl TEOPUM TOHKUX 060/I0UEK.
3 5 [Jedopmariyis cpeUHHON MOBEPXHOCTH U TIPOU3BOJIBHOTO C/10s1 060/10uKky. Pu3nueckue 21 11 6 5 10 10
ypaBHeHus. BHyTpeHHHe TIOrOHHbIE YCHIUSI 1 MOMEHTBI B 000/I0UKe.
Pa3zpaen 4. Pacuer 060/10ueK 1o 6e3MOMEHTHOI TeOpHH. YpaBHeHHs1 6e3MOMEHTHOI TeOpUr
3 5 o6onouek. HanpsbkeHus U TiepeMelLieHust B 000/10UKax, Harpy>KeHHbIX BHYTPeHHHM 20 10 6 4 10 20
JlaB/IeHHeM.
Paszpen 5. I3ru6 uuauHApHYecKux obostouek. LlnmHapruueckas 060/104Ka, Harpy)xeHHast
3 5 I10 KpasiM Tiepepe3biBarolLieii CUiIoi 1 uarubarorm Momertom. Kpaesoii addekr B obnacti 25 10 6 4 15 20
COMPpSDKEHUsT LIM/TMHAPUUECKOH 000/I0UKY € 37eMeHTaMy CHIOBOTO Habopa.
Paspen 6. Ycroii Th 3. TOB KOHCTPYKIMH. PU3yecKasi KapTUHA TI0BeJeHUs.
3 5 CTep)KHeH, TMIaCTUH 1 060J104eK 1pU MoTepe ycToiurBoCcTU. MecTHas 1 o61wjast otepst 17 10 6 4 7 10
YCTOMYMBOCTH. YCTOHUYMBOCTD LM/IMH/PUYECKOH 060/10YKH MPH 0CEBOM CKAaTHH U BHELITHEM
JlaB/IeHH.
3 5 Paszpen 7. YncneHHbIe MeTOAbI CTPOUTE/IbHOI MexaHHKHU. O6111ast XxapaKTepuCcTHKa 12 2 2 0 10 10
YMC/IEHHBIX METO/I0B JI/Isl pacyeTa HanpsikKeHHO-/e()OpMHPOBAHHOTO COCTOSIHUSI KOHCTPYKLIMH.
Bcero 3a 5 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. AyAuTOPHBII NPAKTUKYM
Homep n
p Oo0neMm,
Ne HaMMeHOBaHUe
Tema MNPAKTHYE€CKOIr'0 3aHATUA ayp.
n/n pa3pena
JdacoB
AUCIIMIIVIMHBI
Pa3pen 3. YpaBHeHnus [ViccnefoBaHue BJIMSTHUSL TUTIA KOHEUHOTO /1eMeHTa Ha HallpshDkeHUs U
1 T€OPUH TOHKHUX HpOl"I/I6 6anku. banounas pacCueTHasd CxeMa [Jid Oripee/IeHrusA 5
o6oJ10uexk. HarpsDKeHUH B MMOJKPENIEHHOH 000/I0ukKe.
Pazpen 4. Pacuer
2 000/10uU€K 110 I/ICCJIE,I:[OBEIHI/IE 6e3MOMEHTHEIX HaHpH)KeHI/Iﬁ B AHHUIIAX, HarPy>KeHHbIX 4
6e3MOMEHTHOU JlaB/IeHHeM.
TeOpHH.
Pasgen 5. U3ru6
UccnenoBanvie KpaeBbiX 3 ¢GeKTOB B [IUIMHPUUECKHUX 000/10UKaX,
3 LATHRAPUHECKIX Har €HHBbIX JdaB/IeHHeM 4
000s109eK. by A ’
Pazgen 6.
YcTolunBOCTh . . o . o
4 YCTOMUYHBOCTh qUINHAPHUYEeCKOU O6OJ'IO‘JKI/I, CKaToOM 0CeBOU CHJIOH. 4
5JIEMEeHTOB
KOHCTPYKLIUH.
Bcero 3a 5 cemecTp 17
3.3. CamocrosTennbHas pabdora crygenrta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
CO}Iep)KaHI/IE y‘IE6HOF 0 34/ idHUA
n/n pazjena 4JacoB
JAUCIIMIIVIMHBI
1 |Pa3zgmen 2. ['urioTe3sl MUHENHOM TeopuM yIIpyrocTH. Teopusi HarpsyKeHWH, TTPUHLIUI 5
OcCHOBHBIE Cen-Benana. ypaBHEHI/IH PaBHOBeCUdA, reOMeTpUUeCKre 1 Cl)I/I3I/IquKI/Ie
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ypaBHEHUs TeOpPHH |yPaBHEHMUS.
YIPYTOCTH.
5,;@?{1;4;{ I'urote3bl Teopyu TOHKKX 000mouek dedopmaiiysi cpeJUHHON
TeOPHH TOHKHX TOBEPXHOCTHU ¥ MTPOU3BOJILHOTO €105 00010uKy. ®u3nueckre ypaBHeHus.| 10
BHyTpeHHMe TIOTOHHBIE YCUIHS ¥ MOMEHTHI B 000/I0UKe
o0omouexk.
Pasgen 4. Pacuer
060710uUeK 1o YpaBHeHus: 6e3MOMeHTHOM Teopuu 060/10uek. HanpsikeHus u 10
0e3MoOMeHTHOMH repeMeltieHusi B 000I0UKaX, Harpy>KeHHBIX BHYTPEHHUM /IaBleHUEM.
TeOpUH.
Pasgen 5. Viaru6 Lle/IUH,ququKaﬂ 000/10uKa, Harpy)keHHast 110 Kpasm repepe3bIBarolei
cuniont u usrubaromum MmomeHToM. KpaeBoii acddekT B 06mactu
HTAHADUIC CKIX COTPSDKeHUs] [WINHPUYeCKOH 000/I0UKH C 31IeMeHTaMU CUIOBOTO 15
0boouexk.
Habopa.
Paspen 6. du3nyeckasi KApTHHA TIOBe/IeHHsI CTeP)KHel, IIaCTUH U 000/10ueK mpu
YcroitunuBocTh roTepe yCTOWUMBOCTU. MecTHast 1 00111asi IoTepst yCTOHUYHUBOCTH. 7
3/1eMeHTOB YCTORUMBOCTE LIMMMHAPUYECKOM 000I0UKH ITPY OCEBOM CXKATHH U
KOHCTDPYKITUM. BHeIIIHEM /laBJIeHUH.
Paspmen 7.
Uucnennsle
MeToIp! OO611jast XxapaKTepUCTHKA YUC/IeHHBIX METOZOB /IJIsl pacueTa HarpshkKeHHO- 10
CTpOMTHHOH ZIe)OpMHUPOBAHHOTO COCTOSIHUSI KOHCTPYKLIVH.
MeXaHUKH.
Bcero 3a 5 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
1 |23 4 5 6| 7 8 9 (10 11 12 |13 14 15 |16(17
5  |TexK OT;‘['BHO TekK| P TekK OTﬁ'BHO TekK| [P TexK OTI%HO TekK OTI%HO 1P

YcinoBHble 0003HAUCHUS:

¢ TP — nuiarHoCcTHYecKas pabora;
e TekK — BOIPOCHI /151 TEKYLLEr0 KOHTPOJIS;
e Ortu. o I3 — oTueT 110 NpakTUYECKOMY 3aZlaHUIO.

TeKyIuii KOHTPOJIb YCIIEBAéMOCTH CTY/€HTOB TIPOBOJIUTCS B IUCKPETHBIE BDEMEeHHbIE HHTepPBA/IbI B
crenyromux Gopmax:
e UArHOCTUYeCKas pabora;
e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e OTUYeT IO MPaKTUUECKOMY 3a/]aHHIO.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B Q)opMax:

¢ S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. W. IToropenos. . CTpouTenbHasi MeXaHHKa jieTaTe/bHbIX armaparoB. CI16.BT'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2014, 129 3k3.

2. B. . Toropenos. . CTpouTenbHas MeXaHUKa TOHKOCTEeHHBIX KOHCTpYKumi. CI16.: BXB-IletepOypr,
2007, 194 sks.

3. B. . IToropenos. . becnuioTHbIE leTaTe/IbHbIE allllapaThl: HArpy3Ku U HarpeB. Mocksa: FOpatiT, 2020,
5J1. pec.

4. B. U. TToropesos. . [IpOYHOCTb U YCTOWYHMBOCTh TOHKOCTEHHBIX KOHCTPYKIWi. CII6.BI'TY
"BOEHMEX" um. . ®@. YctuHoga, 2015, 85 3ks.

5. B. . Toropenos. . CTpouTtenbHas MeXaHUKa JieTate/ibHbIX anmnaparos. CI16.BT'TY "BOEHMEX" um. /1.
®. YcrtuHoBa, 2014, 551. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynmamenTansHas 6udnuoreka BI'TY «BOEHMEX» um. [1.D.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. lHTepakTHBHas [0CKa;
3. AyIUTOpUS C YHCJIOM MTOCA/[OYHBIX MECT He MeHbIIle KOJTMYeCcTBa 00yJaroIxcs;

4. Ansys Multiphysics 2017 Teaching Advanced.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CTPOUTE/IBHAAI MEXAHUKA JIETATE/IBHBIX AITIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Juciumuinna  CTPOUTEJIBHASAA MEXAHUWKA JIETATEJ/IBHBIX AIIITAPATOB saBnsiercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
takynerete A PaketHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoii Al
PAKETOCTPOEHMUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23-2 criocobeH pa3pabaTbiBaTh KOHCTPYKTUBHO-CUJIOBbIE M KOMITOHOBOUHBIE CXEMBI PaKeT-HOCHUTEJIEH,
PaKeTHO-KOCMHUUECKUX CUCTEM U UX COCTABHBIX UacCTeil.

Conep)kaHrie  JUCLIMIIMHBI ~ OXBaThIBaeT KPYr BOIIPOCOB, CBS3aHHBIX C aHa/JW30M  HarpskeHHO-
e OPMUPOBAHHOTO COCTOSTHUS U HECYIIeH CrTIoCOOHOCThIO PAKETHBIX KOHCTPYKIIWH.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /iJIsl TEKYILIEr0 KOHTPOJIS;
e OTYET IO NMPAKTUUECKOMY 3a/IaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
MpeAyCMOTPeHbI JIeK[IMOHHBIe 3aHsATHs (34 4.), mpakTtudeckve 3aHsaTus (17 4.), camocTosTensHast pabora
ctygenra (57 a).

10



IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CTPOUTE/IbBHAAI MEXAHUKA JIETATE/IBHBIX AITIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexkomenjiyemas iuTeparypa prn?{?éKOCTb’
Paspen 2. OcHOBHBIe ypaBHEHUS] TeOPUH YIIPYTOCTH.
B. N. IToropenos. . CtpouTtebHas
MeXaHHKa TOHKOCTeHHBIX
N koHCTpyKiui: CI16.: BXB-
l'urnoTtessl MuHeHON Teopuu yripyroctu. Teopust
. ITetepbypr, 2007 (2)
HarnpsbkeHuH, npuHUun CeH-BeHaHa. YpaBHeHUs B. 1. Tloropenor. . [IouHocTs i 5
paBHOBeCHSI, TeOMeTpuUecKre U pusndeckre - 1. 1 orop - P
ABHOHIS YCTOMUYMBOCTb TOHKOCTEHHBIX
yp ’ koHcTpyKuwmii: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2015 (1, 2)
Wroro no pa3geny 2 5
Pazgen 3. YpaBHeHHsI TeOPUH TOHKHUX 000/104€K.
B. . Tloropenog. . CTpouTenbHas
MeXaHHKa TOHKOCTEeHHBIX
T'uroTe3bl TeOpUM TOHKUX 0060s10uek Tedopmariys koHcTpyKimii: CIT6.: BXB-
CpeJVHHOU MOBEPXHOCTU U TIPOM3BOIBHOTO CJIOST ITeTepbypr, 2007 (6) 10
00os10uku. du3nuecKue ypaBHeHUs1. BHyTpeHHUEe B. . Tloropenos. . CTpouTenbHas
TOTOHHbBIE YCU/INSA U MOMEHTBI B 000/10UKe MeXaHHUKa JieTaTebHbBIX arraparoB:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2014 (1)
Wroro no pa3geny 3 10
Pazjen 4. Pacuer 000/104€eK 10 6€3MOMEHTHOM TEOPHH.
B. . Tloropenos. . CtpouTensHas
MeXaHMKa JieTaTe/IbHbIX anrnapaToB:
. CII6.FI'TY "BOEHMEX" um. [I.
YpaBHeHHs1 6€3MOMEHTHOH TeoprHr 000/I0UeK.
®. YctuHoBa, 2014 (5)
HanpskeHus: v TiepeMelteHust B 000/I0UKax, 10
B. . IToropenos. . CTpouTtenbHas
Harpy’>keHHbIX BHYTPEHHUM /laB/IeHUEM. MEXAHIKA TOHKOCTEHHBIX
koHcTpyKimii: CIT6.: BXB-
IMetepbypr, 2007 (7)
Wrtoro mno paszeny 4 10
Pazpen 5. I3rué nuIinHAPUYECKHX 000/10Y€EK.
B. N. IToropenos. . CtpouTe/bHas
[ununpryeckas 000/104Ka, Harpy>KeHHas 1Mo KpasiM MExatiKa JETaTe/IbHbIX aliapaTon:
AP 1 0DOJI0HKA, HArPY P CII6.BI'TY "BOEHMEX" um. /I,
nepepe3bIBarolell CUIoW U U3rMbarIUM MOMEHTOM. ®. Yerumosa, 2014 (6)
KpaeBoii a¢p¢exT B 06/1aCTH CONPSDKEHHUsT ) ’ 15
N B. . TToropenog. . CTpouTenbHas
LUWIMHAPHUYECKOU 000/I0UKH C 3/IEMEHTAaMH CU/IOBOTO
Habopa MeXaHHKa TOHKOCTEeHHbBIX
’ KoHCTpyKuwmii: CI16.: BXB-
[Tetep6ypr, 2007 (8)
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Wrtoro no pasgeny 5

15

Pazgen 6. YCTONYHBOCTH 371eMeHTOB KOHCTPYKLIHIA.

du3snueckasi KapTHHA MOBeJIeHUs] CTEPKHEH, T/IaCTUH U
000710ueK Mpu TIOTepe yCTORUMBOCTH. MecTHas U ob1ias

B. N. Iloropenos. . CtpouTe/bHas
MeXaHHKa JieTaTe/IbHbIX armapaToB:
CII6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2014 (8)

NoTeps yCTOMUMBOCTH. YCTOMUMBOCTS LwnnHApudeckor | B. U. IToropesnos. . CTponTenbHas 7
000/I0UKH TIPU 0CEBOM C)KATHH U BHEIIIHEM [IABJIEHUH. MeXaHUKa TOHKOCTeHHBIX
koHcTpyKiwmit: CI16.: BXB-
[TetepOypr, 2007 (12,13)
Wrtoro no pasgeny 6 7
Pa3pen 7. UucieHHbIe MeTOABI CTPOUTE/ILHOW MeXaHUKH.
B. . IToropenos. . CTpouTenbHas
MeXaHHKa TOHKOCTeHHBIX
koHcTpyKimii: CIT6.: BXB-
O6111as1 XapaKTePUCTUKA UUCTEHHBIX METO/IOB /ISt IMetepbypr, 2007 (14)
pacueTa HanpsbKeHHO-7Ie POPMUPOBAHHOTO COCTOSTHUS B. . Tloropenos. . [IpouHoCTh U 10
KOHCTPYKLMH. YCTOMUMBOCTb TOHKOCTEHHBIX
koHcTpyKuwmii: CIT6.BI'TY
"BOEHMEX" um. I. ®. YcTuHOBa,
2015 (11)
Wroro no pasgeny 7 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CTPOUTEJ/IbHASI MEXAHUKA JIETATEJIBHBIX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bomnpocs! /A TeKyiero KOHTpoJis

Borpockl 715 TEKYIero KOHTPOJIS HarpaB/ieHbl Ha OLIEHKY OCBOEHHs yueOHOro MaTepuara pasfiesioB
paboueii porpaMmbl AUCHUTUTAHBL. KOHTpPO/b IPOBOAATCS B hopMe cobece/joBaHMs, B X0/le KOTOPOTO CTY/IEHT
OTBEYaeT Ha BOTIPOCHI IPero/iaBaTeris.
KoHTposibHOE MeponpusTHe CUNTAeTCS BHITIOHEHHBIM, eC/TU CTYZIeHT [ja/l He MeHee [IBYX IPaBU/IbHBIX
OTBETOB.
[lepeueHb BOTIPOCOB [i/1s1 TEKYI[ET0 KOHTPOJISL BXOAUT B cocTaB Y MK HCIUIITUHBI.

OT4eT N0 NPaKTUYECKOMY 3a/JaHUI0

Pe3ynbTaThl MpakTHUeCKOro 3aHATHs 0(OPMIISIIOTCS B BUAe oTueTa. 3aiuTa [13 npegycMarpuBaet
o0Cy)XIeHHre TIOopsiZiKa pelleHus PeJyCMOTPEHHBIX ee TEMATHKOH 3a/iad, BK/IFOUasi IPOBEPKY OCBOEHUSI
CTY[eHTOM COOTBeTCTBYIOIIUX CBeJJleHUI 13 TeOpUH.
OTuet MpUHUMAETCS U PabOTa CUMTAETCS BLITOJTHEHHOU NP BBITIONIHEHWH TpeboBaHM K 0()OPM/IEHUIO OTUeTa
Y NoJiyueHuu He MeHee 60% MpaBU/IbHBIX OTBETOB Ha 3aJjaHHbIe BOMPOCHI MPenoaBare/isl.
OCHOBaHUSIMU JI/1S1 ZIOTIOTHUTE/TLHOM I0pab0TKY OTUeTa SIB/ISIOTCS:
* HeOpEXXHOE BBITIOJTHEHUE,;
* HM3KOe KauecTBO rparueckoro Marepuarna;
* OTCYTCTBUSI HeOOXOTUMBIX Pa3fiesioB;
* HEKOPPEKTHOH 00pabOTKH pe3y/bTaToB.
BapuaHTel pakTUUeCcKUX 3a/jaHuil npezcrabieHsl B YMK qucuunivHeb.

JK3aMeH

OO0yuatolTuiics UMeeT MPaBo Ha MO/yYeHHe MUHUMA/TLHOM MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTUUECKOU PaboThI B
COOTBETCTBUH C TpadmKoOM pa3zena 4.
[omyckoM K 5K3aMeHy SIB/IsIeTCs BBITIOJIHEHKE U YCITellHasl 3allliTa BCeX MpaKTUUueCKUX 3aJaHui.
OLieHKa 3a 5K3aMeH BBICTaB/ISIeTCs M0 pe3y/ibTaTaM OTBETOB Ha 5K3aMeHal[MOHHbIEe BOMIPOCHI, TepeyeHb
KOTOPBIX TpejcTasied B Y MK IUCLUTIIAHBL.
Kputepuu ouieHBaHUSA:
- IpaBUJ/IbHbBIE TIOJIHbIE Y YeTKHE OTBETHI Ha BCE BOIMPOCHI MIPero/aBaTesis — «OT/IMUHOY;
- IpaBUW/IbHbIE, HO HEJ0CTATOYHO TOJHbIEe U UeTKHe OTBEeThl Ha MOCTaB/IeHHbIe TIpero/iaBaTesieM BOMPOCH —
«XOpOLI0»;
- TIPaBWILHBIE OTBETHI Ha OOJBIITYIO YaCTh TMI0CTaB/I€HHBIX BOMPOCOB TIPU HEJOCTATOYHOM TTOJTHOM UX
OCBeELLeHUU — «Y/IOBJIETBOPUTE/ILHO»;
- HeTIpaBU/IbHbIE U HEMOJTHbIe OTBETHI Ha MTOCTaB/IeHHbIE Mpero/iaBaTesieM BONpPOChl —
«Hey[IOB/IETBOPUTEJILHO"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bormpocs! ast
3 5 ia:uzt;n 1. Ilpeamert u 3aja4u 9 2 2 0 0 10 TeKyILero
ypea. KOHTPOJISA
Bormpocs! piist
3 5 Paspen 2. OcHOBHBbIE ypaBHeHUS 1 6 6 0 5 20 TeKyILero
TeOpHH YIPYroCTH.
KOHTPOJISA
Paspen 3. YpaBHeHus Teopuu Order no
3 5 TOHKHX 060/10UeK 21 | 11 6 5 10 10  |mpakTUuUeCcKoMy
) 3a/1aHUI0
Ortuet o
3 | 5 [Pasnend.Pacuer oGosouex mo 20 10 6 | 4 | 10 20  mpakTHueckoMmy
0e3MOMeHTHOH TeopHH.
3a/laHUI0
Pazaen 5. I3ru6 nuInHApUYEeCKUX OTuer 1o
3 5 060/109eK 25 | 10 6 4 15 20  |mpakThuecKoMy
) 3a/]aHUIO
Pa3zgesn 6. YcToHYHUBOCTH OTuer no
3 5 - 17 | 10 6 4 7 10  |DpakTHUYeckoMy
3/IeMeHTOB KOHCTPYKLIMH.
3a/laHUI0
Bormpocs! asis
3 5 Pa3pen 7. ql/l(iJIEHHble MeTOAbI 12 2 2 0 10 10 TeKyILero
CTPOMTE/IbHOU MeXaHUKH.
KOHTPOJISA
Bcero 3a 5 cemectp 108 | 51 | 34 17 57 100
Bcero no gucnuniuHe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-1/23-2
Bonpocbl omkpbimozo muna:
Nel CornacHo rumnote3 Diinepa - bepayu. [TonepeuHoe ceueHvie Gpyca —
Ne 2 ITog npouHOCMbIO KOHCTPYKLMI TOHUMAIOT X CIIOCOOHOCTD -
Ne 3 Ynpyzocmb — 3T0 CBOIMCTBO MaTepuasa
Ne 4 Hedopmayua — 310
Ne 5 Kecmkocmb — 310
Ne 6 Ycmotiuueocmbio ynpyzoii cucmembl Ha3bIBalOT
Ne 7 H30mponHbim Ha3bIBaeTCs MaTeprall
Ne 8 OpmomponHbIM Ha3bIBaeTCS Marepuan
Ne 9 3akpenaeHue — 310
Ne 10 Hazpyskamu - IpUHATO Ha3bIBaTh
Bonpocsbl 3akpbimoz2o muna:
Ne 1
OtHocurenbHas Aedopmarus Opyca 1o npojonbHON ocu X BK/IIOYaeT
- JedopMariyio oT usruba dpyca OTHOCUTENTBHO OCH Y,
- fedopmaLivio OT KpydeHHst Opyca OTHOCHTENTBHO OCH X;
- 0CeBy10 Je(OpPMalHIO BCETO CeUeHUs;
- medopmariyio oT u3ruba Gpyca OTHOCUTETBHO OCH Z.
Ne 2
OceBoe repemelrieHHe TOUYKY TIONIEPEYHOTO CcedeHusi Opyca C
koopauHatamu (Y,Z) B HampaB/ieHUU NpoJo/bHOM ocu (X), CKIafbIBaeTcs
u3
- TIepeMellleHrs1 pacCMaTpyBaeMoi TOUKH, B C/IeICTBUM [TOBOPOTa CeYeHHsI
OTHOCHUTEJIEHO OCH Z;
- IlepeMellleHys pacCMaTpUBaeMOU TOUKH, B CJIeCTBUU [IOBOPOTA CEUEHUsT
OTHOCHUTE/IbHO OCH Y;
- MepeMelLleHYsI BCero CeueHusl, Kak TBeporo Tea;
- TIepeMellleHHs] pacCMaTpUBaeMoi TOUKH, B CJIeICTBUM [TOBOPOTa CeYeHHst
OTHOCHUTEJIbHO TPOA0/IbHON ocu X
Ne 3
C nomotipto rumnore3 JDinepa - bepHy/nu TpexMepHoe HampsKeHHOe
cocTosiHue B Opyce
- CBOJUTCS K JBYXMEpPHOMY;
- CBOJUTCS K OHOMEDPHOMY;
- COKpalljaeT KOJMYeCTBO HEU3BECTHBIX B CUCTeMe ypaBHeHU TY
Ne 4

CootHowuenus €y=0; €z =0; yyz = 0 ABA4IOTCS C/1eACTBUEM THUTIOTE3
Oiinepa - bepraymnm

- 0 MEepIeHJUKY/IIPHOCTH TMOTIePeUHOro ceueHus AeOopMUPOBAHHOM 0CH
Opyca;
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- 0 TOM, UTO TIOTIEPeUHOe ceyeHHe Opyca 0CTaeTCs IJIOCKUM TT0CTIe
TIPUJIOJKEeHUST HaTrPy3KHY;

- 0 KECTKOCTH TIOTIEPEYHOrO CeueHusi Opyca B CBOel MI0CKOCTH

Ne 5
CootHomienust yxy=0; yxz=0. rosydeHbl u3 ypaBHeHuii TY c
WCTIOb30BaHueM rurote3 Disiepa - bepaynm. OHU SBSIOTCS CeCTBUEM
JOnyLeHuI

- O TIeprIeHAUKY/IADHOCTHU TIOTTIEPEYHOT0 CeUeHHA Ae¢0pMHpOBaHHOI>'I ocu
bpyca;

- 0 J)KeCTKOCTH II0TIepeYHOro CeueHus 6pyca B CBOEM IIJIOCKOCTH;

- 0 TOM, 4UTO II0IiepeyHoe ceueHue 6pyca 0CTaeTCd IJIOCKHUM I1I0Cj1e
TIPUJIOXKEHHWS Harpys3kKu

C nomorgsto rurore3 Kupxrodda TpexmepHoe HarnpspkeHHOe COCTOSTHHE
TIIACTUHKU MOYKHO CBECTH

a - K /IByMepHOMY;
0 - K OJHOMEPHOMY;
B - COKPaTUTh KOJIMUECTBO HEM3BECTHBIX B 0011el cricTeMe ypaBHeHui TY

Ne 7
YcnoBust 0x = oy = 0 COOTBETCTBYIOT rMIIOTe3€

- YTO HOpPMaJIbHbIMU HarpsDKeHUsIMU Ha TII0L[a/IKax, MapasulebHbIX
CpeIMHHOM TIIOCKOCTH, MOXKHO TpeHebpeub TI0 CPABHEHHMIO C JIPYTUMU
HaTpsDKeHUsIMUY;

- UTO HOpMaJIb K Cpe,ELI/IHHOﬁ MMOBEDPXHOCTHU HE PACTATMBAETCH;

- UTO CpeJrHHAs TTOBEPXHOCThb HE PACTATUBAETCH U HE CKUMAETCA

Ne 8
dusnuecku O6OCHOBaHHLIMI/I ﬂOHyH.IEHI/IHMI/I [J1 TOHKUX I1JIaCTUH
ABJIAETCA:

- ZioTylieHre, YyTo MPOorud MIaCTHHKY MOXKET B HECKOJIBKO Pa3 MpeBHIIIaTh
€€ TOIIUHY;

- JomyieHre 00 UX BBICOKOH »KeCTKOCTH U OTCYTCTBHH JiedopMaLiyii pH
Harpys3Ke;

- [IOTTyII[eHHe, UTO TIpU U3rube, TOHKKE TUIACTUHKHM T0/Ty4aloT TIPOTU0, He
TIPEBOCXOASIINM UX TOILUHbI

Ne 9
30HBI KpaeBoro ¢ dekTa (MOMEHTHOTO Harpy>KeHHUs1 000IOUKU)
BO3HUKAIOT:
- B MeCTax KperyieHus: 000J/I0uKy;

- B 00/1aCTH U3MEHEeHUsI TOJILHHBI 000/10UKHY;

- B obactu IMMPpOAO0J/IBHOI'O CKAUKa TeMIiepaTyp Ha obosouke

Ne 10
Beipaxkenue o= p0*R/(28) omnmceiBaet:
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- MepH/IMOHa/bHbIe HaTIPSDKeHUs B [IWJIMH/IPE;
- TaHTeHI[Ma/bHbIe HarpsbkeHUs B cdepe;

- TaHreHIWa/IbHbIe HalpsDKeHUsl B LIWIUH/PE;
- MepU/IMOHabHbIe HapsDKeHus B cdepe,

3nech: 0 - HOpMasbHbIE HAaNPSDKEHWSI B HAllpaB/IeHUH BBIOPaHHOU
KOOpAWHATHOM MHUH, R - pafinyc KpUBU3HBI KOOpAUHATHOM MHUM, p0 -
BHYTpeHHee /IaB/ieHre B 000/I0UKe, § - TOMII[UHA CTEHKHU.
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