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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
roz Habopa rpymmsr: 2025

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:

[TK-8.4 — CrniocobeH pa3pabaTbiBaTb KOHCTPYKTUBHO-CHJIOBbIE U KOMITOHOBOYHBIE CXeMbI U3/[e/Ti PAaKeTHOMH
TeXHUKHU U X COCTABHBIX YacTeil

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-8.4

3HAHUA:

aHa/M3 II0BeJIeHUs] OT/e/IbHOTO 3jeMeHTa BHYTPU CUJIOBOM CXeMbl M B3aMMOJENCTBHE C APYTUMHU
3/IeMeHTaMH1

- Ha YpOBHe Npe/iCTaB/lIeHui:

OCHOBBI TEODHM pacueTa Ha TPOYHOCTb M YCTOWYMBOCTH CTep)KHeW, TJIACTHH U 000si04eK Ipu
Pa3/TUUHBIX CIIOCO0aX HaTPY>KeHHs ¥ 3aKPeryIeHus ;

- Ha YPOBHe BOCIIPOU3Be/leHUsI:

COCTaBIISATh PacyeTHbIe CXeMbl CUJIOBBIX KOHCTPYKLMH /7SI aHa/Iu3a U OLIeHKU HeCylel CriocobHOCTY ;

- Ha YpOBHe TIOHUMaHHS:

MOHUMaTh BO3MO)KHOCTU WH)KEHEpPHBIX MaKeTOB MPOEKTUPOBAHUSA M KOMITBIOTEPHBIX TE€XHOJIOTMM AJIS
aHa/iM3a COCTOSIHUS paKeTHO-KOCMUUEeCKOW TeXHUKHY;;

YMmeHus:
IMPUMEHATH METO/bI ITOMCKA ONTHUMaJ/IbHBIX pEH_IEHI/Iﬁ C UCI10/Ib30BaHKEM KOMITBFOTEPDHBIX TEXHOHOFHﬁ,

MIPOBOZIUTH pacueTbl Ha IIPOYHOCTb W YCTOWYMBOCTb IIJIACTUH, CTEP)KHEBBIX, ['€PMETUYHBIX U
HerepMeTHYHBIX 000/I0UeYHBIX KOHCTPYKLIMH TIPH Pa3/IMYHBIX CI10CO0aX Harpy KeHus;;

HABbIKU:
HCII0J/Ib30BaHWSA KOMIIBHOTE€PHBIX TeXHOJIOTUM Ha CTaAUAX dHa/IM3d U CHMHTE3ad IPOEKTHBIX pEH_IEHI/Iﬁ Ha

BCeX 3TallaX MPOeKTHUPOBaHU,
B/1a/ieTb MeTOAWKaMM pacCueTa Ha MPOUYHOCTh U yCTOﬁQHBOCTb M/1aCTHUH, CTEP>XHEBLIX, TePMETUYHBIX U

HerepMeTHYHBIX 000/10UeUHBIX KOHCTPYKIIUI TP PAa3/IUUHBIX CIIOCO0aX Harpy>KeHUsI..



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.

CopepXaHie IUCLUTIIMHBI SIBJISIETCSI OCHOBOMW ISt OCBOEHMS JAUCLIUIIIMH! HO,HFpTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIIUTA BBIIIYCKHOUM KBAIM®UKAIIMOHHOU PABOTHI,
TEOPUSA KOHCTPYNPOBAHWUSIL.

[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

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g%,
= @ = £
ge N
A o - £
o | G e 5 2% | E%
IS 5| H m o = S = E’ s E
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4
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= = 53 3'S <
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X
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3 6 Paspen 1. IIpegmer u 3agauu Kypca. KoHCTpyKLuUs U ee Moje/ib. PacueTHas cxema, Kak 2 2 2 0 0 10
BapuaHT MaTeMaTtiueCKoi MoJeJsii.
Paszpien 2. OCHOBHBIE ypaBHEHHs1 TEOPHH YIIPYTOCTH. ['UIOTe3bl IMHeHHOH Teopuu
3 6 ynpyrocty. Teopust HanpspkeHuH, npuHLun CeH-BeHaHa. YpaBHeHUsl paBHOBeCHsI, 1 6 6 0 5 20
reomMeTpuueckue 1 ¢usnueckie ypaBHeHus1. Obijas cicTeMa ypaBHeHHH HanpsDKeHHO-
71ehOpPMHPOBAHHOTO COCTOSTHUSI /IEMEHTA KOHCTPYKLH.
Pamen 3. Ypam{emm TeOPpHH TOHKHX o6ostouek. ['uroressl TeOPHH TOHKUX o6osouexk.
3 6 [Jedopmaryisi cpeIMHHON MOBEPXHOCTH U TIPOM3BOJIBHOTO C/10s1 060/10uKH. Du3nueckre 21 11 6 5 10 20
ypaBHeHUsl. BHyTpeHHMe MIOrOHHbIe yCU/IUS ¥ MOMEHTBI B 060/104Ke.
Paszpen 4. PacueT 000/104eK 1o 6e3MOMEeHTHOM TeopHH. YpaBHeHHUs: 6e3MOMEHTHOH Teopun
3 6 o6onouek. HanpsbkeHust U riepeMelLeHust B 000/10UKax, Harpy)XeHHbIX BHYTPEHHHM 20 10 6 4 10 10
JlaBlIeHUEM.
Paspen 5. I3ru6 uuauHApryeckux oGosiouek. LlnmmHapruueckas 060/10uKa, Harpy)xeHHast
3 6 T10 KpasiM Iepepe3bIBaroLiield CHIoi U u3rnbaronym MmomeHToM. Kpaesoii addekt B 06nactu 25 10 6 4 15 20
COTPSDKEHHST LATHHAPUYECKOH 060IOUKH C 3/71eMeHTaMK CHIOBOro Habopa.
Pa3zpen 6. Ycroit Th 3. TOB KOHCTPYKIui. Pu3iueckasi KApTHHA TI0BeJEHHUs
3 6 CTep)KHel, TIaCTUH 1 060JI04eK MpH MoTepe yCTOHYMBOCTU. MecTHast M o61wast otepst 17 10 6 4 7 10
YCTOIYMBOCTH. YCTOIHUMBOCTD LIMUHAPHYECKOi 060/I0UKHM TIPY OCEBOM CKaTHH U BHEIIHEM
JlaBlIeHUU.
3 6 |Pasaen 7. duc/IeHHbIE METOABI CTPOHTE/ILHON MeXaHHKH. O6LIast XapaKTepUCTHKA 12 P 2 0 10 10
YKC/IeHHBIX METO/0B /715 pacueTa HarpspkeHHO-71e)OpMHUPOBaHHOTO COCTOSIHMST KOHCTPYKLIUH.
Bcero 3a 6 cemecTp 108 51 34 17 57 100
Bcero no gucHUIIHHE 108 51 34 17 57 100
3.2. AyAuTOPHBII NPAaKTUKYM
Homep u
p OoneMm,
No HauMEHOBaHUe
Tema MNPAKTHYE€CKOI'0 3aHATUA dyA.
n/n pazjena
JacoB
JAUCIIMIIVIMHBI
Pa3,qen 3. YPEIBHEHI/IH I/ICCJIE,Z[OBEIHI/IE BJ/IMAHNSA TUIIA KOHEYHOI'O 3/IEMEHTA Ha HaAllPpsDKEHWA 1
1 |Teopum TOHKHX riporu6 6anku. basouHast pacueTHast cxema [ijisl Oripe/ie/IeHust 5
000s109eK. HarnpsDKeHUH B TIOJKPeryIeHHOW 000/10ukKe.
Pa3nen 4. Pacuet
y) 000J/10UeK I10 I/ICCI[EAOBEIHI/IE 0e3MOMEHTHBIX HaHpH)KeHI/Iﬁ B JHMIIaX, Harpy>KeHHbIX 4
0e3MOMeHTHOI JlABIEHUEM.
TE€OPUH.
Pasgen 5. M3rub
I/ICCJIE,E[OBEIHI/IE KpaeBbIX 3(1)(1)6KTOB B qUWIMHAPHUYECKUX 060]10‘—IK<’:1X,
3 LAIHHAPIHEECKIX Har €HHBIX aB/IeHHeM 4
000s104eK. Py A )
Pasgen 6.
YCTOWUMBOCTB " " o o o
4 YCTOMUMBOCTD IJU/THHIPHUECKOM 000I0UKH, CKaTOM 0CEBOM CHIIOM. 4
5JIEMEeHTOB
KOHCTPYKLMM.
Bcero 3a 6 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HaMMeHOBaHHe Oo0neMm,
Conep)l(a}me y‘l66HOI‘0 3aaHUA
n/n paspena 4acoB
AUCIHMIIIUHBI
Pazpen 2. N o
OCHOBHBI® I'vnoTesbl TMHEHHOH T€OPHUH YIIPpYTroCTH. TeOpI/ISI HaripsoKeHWH, TIPUHLUIT
1 Cen-BenaHa. YpaBHeHUsI paBHOBeCHSI, rTeOMeTpUUecKue U (pusndeckre 5
YPpdBHE€HWA TeOpHUKU
YPaBHEHUHS.
YIIpYrocCTu.
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2 |Pasgen 3. I'urnoTessbl TEOPUM TOHKUX 00010uek [ledopmarivst CpejMHHOM 10
YpaBHeHus TOBEPXHOCTU U MPOU3BOILHOTO C/10s1 000/10uKH. OU3NUecKre YPaBHEHMUS.
TEOpUY TOHKUX  |BHyTpeHHUe NMOTrOHHbIE YCUIUS U MOMEHThI B 000/10UKe
o0omouexk.

Pasgen 4. Pacuer

3 060710uUeK 1o YpaBHeHus1 6e3MOMeHTHOM Teopuu 06omouek. HarpsokeHus 1 10
0e3MOMeHTHOMH riepeMeltieHusi B 000/I0YKaX, Harpy>KeHHBIX BHYTPEHHUM JIaBleHUEeM.
TeOpHH.

Pasgen 5. Viaru6 Lle/IUH,ququKaﬂ 060/10uKa, Harpy)keHHast 110 Kpasm repepe3bIBarolei
cuiol u usrubaromum MmomeHToM. KpaeBoii acddekT B 06mactu

4  |oUIUHApPUYECKUX o 15
0BOMIOUEK. COTIPSDKeHUs] [WINH/PUYeCKOH 000/I0UKH C 3IeMeHTaMU CU/IOBOTO

Habopa.
Paspen 6. du3nyeckasi KApTHHA TIOBe/IeHUsI CTepP)KHel, IIaCTUH U 000/10ueK mpu

5 YcToitumBOCTh roTepe yCTOWYMBOCTH. MecTHast 1 00111asi TIoTepst yCTOHYHUBOCTH. 7
3/1eMeHTOB YCTORUMBOCTE LIMMMHAPUYECKOUW 000I0UKH MTPY OCEBOM CXKATHH U
KOHCTDPYKIW. BHeIIIHEM /laBJIeHUH.

Pazgen 7.
Uucnennsle

6  mero OO611jast XapaKTepPUCTHKA YUC/IEHHBIX METOZOB [IJIsl pacueTa HarpsykKeHHO- 10

CTPOMTEHHOH Ze(OpMHPOBAHHOTO COCTOSIHUSI KOHCTPYKLIMH.
MeXaHUKH.
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA TNCIIAITI/IMHBI
CEMECTP HEJEJ/IN1 CEMECTPA
1 |23 4 5 6| 7 8 9 (10 11 12 [13| 14 15 |16| 17
6  Texk| | | O™ \Texk| 1P Texk| O™ ™ Texk 1P Texk| 0% M0 | Texk|OT%: 10| jrp| AHO-
113 113 I13 I13 3au.

YcnoBHble 0003HaYeHMS:

TP — nuarHocTuyeckasi pabora;

TekK — BOIIPOCHI /17151 TEKYILIETO KOHTPOJIS;

Ortu. 1o 13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;
Iud. 3au. — quddepeHIIMPOBaHHBIN 3aueT.

Tekyuid KOHTPOJ/Ib YCIIeBaéMOCTH CTYEHTOB MPOBOJUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[IMarHoCTUYecKasi pabora;
BOIIPOCHI /I/Is TEKYIIIEr0 KOHTPOJIS;
OTUeT I10 MPAKTUUeCKOMY 3a/[aHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus IIpOBOJUTCA B q)opmax:

mrddepeHITMPOBaHHBIN 3aUeT.

30905




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:
ITK-8.4 CriocobeH pa3pabarbiBaTh KOHCTPYKTHBHO-CU/IOBbIE U KOMITOHOBOUHBIE CXeMbI W3/IeIMH PAaKeTHOU
TeXHUKHU U UX COCTABHBIX YacTeil.

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.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

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).
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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
MeXaHUKa TOHKOCTEeHHbBIX
koHCTpyKiui: CI16.: BXB-
ITetepOypr, 2007 (12,13)

NoTeps yCTOMUMBOCTH. YCTOMUMBOCTS LwnnHApudeckor | B. U. IToropesnos. . CTponTenbHas 7
000/I0UKH TIPU OCEBOM C)KAaTHM U BHEIIIHEM /IABJIEHUM.  |MeXaHWKa JIeTaTe/IbHbIX anmnapaToB:
CII6.BI'TY "BOEHMEX" um. .
®. YctuHoBa, 2014 (8)
Wrtoro no pasgeny 6 7
Pa3pen 7. UucieHHbIe MeTOABI CTPOUTE/ILHOW MeXaHUKH.
B. . Iloropenos. . [IpouyHOCTS U
YCTOMUMBOCTb TOHKOCTEHHBIX
koHCTpyKuuit: CIT6.BI'TY
OO611jast XapaKTepUCTHKA YMC/IeHHBIX METOZOB /ISt "BOEHMEX" um. [I. ®@. YcTuHOBa,
pacueTa HanpsbKeHHO-7Ie POPMUPOBAHHOTO COCTOSTHUS 2015 (11) 10
KOHCTPYKLUH. B. . Tloropenos. . CTpouTenbHas
MeXaHUKa TOHKOCTEeHHBIX
koHCTpyKiui: CII16.: BXB-
IMetepbypr, 2007 (14)
Wroro no pasgeny 7 10
12 30905




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

*  BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
*  OTUET I10 MPaKTUUECKOMY 3a/IaHUIO;
e muddepeHITMPOBAHHLIN 3aUeT.

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.

JuddepennupoBaHHbIi 3a4eT
Inst muddepeHIaspHOTO 3aueTa 0a/UTbHO-PEUTHHIOBON CUCTEMOM, YCTaHOB/IEHbBI CJIeIYIOIIHAE OI[eHKH:
MeHee 51 Gasia — He 3aUTeHO;
(51 — 74) — 3auTeHO-y[10B/IeETBOPUTE/ILHO;
(75 — 84) — 3auTeHO-X0OpOMIO;
85 u bGosee - 3aUTEHO-OT/IUYHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B = N E
KOHTaKTHOM % 5 g § g %
dopme = 2 5 aufllsy
[-" = =T =
o0 o sk EE& g O
& g HaumeHoBaHuUe pa3/jie/ioB U E g = [ i = oNe]
2 = AUAAKTHYECKHUX eJUHHIL] o el Y S = el
4 & 2 @] E | gE|C¢@ e 8 O
O = = g oH | S < p=ge=
O | £ EE| RS =2
g =B |E8 0~ <« <2
=) N =
= - =
= o
Bonpocs! ans
3 6 Pazpgen 1. Ilpeamet u 3aja4u 7 2 7 0 0 10 TeKymero
Kypca.
KOHTPOJISA
Bonpocs! ans
3 6 Pa3zgen 2. OcHOBHBbIE ypaBHEHUSA 1 6 6 0 5 20 TeKymero
TeOpPUH YIPYroCTH.
KOHTPOJISA
Paspen 3. YpaBHeHus1 Teopun Oryer rio
3 6 AeN 3. 7P P 21 | 11 6 5 10 20  |mpakTH4ecKoMmy
TOHKHUX 000/10UeK.
3a[jaHHI0
Pa3zgen 4. Pacuet 000/104eK o Oryer rio
3 6 6 Aei = . 20 | 10 6 4 10 10  |mpakTUuUeCcKOMy
€3MOMEHTHOH TeopHH.
3a[jaHUI0
Pazgen 5. I3ru6 uuaMHApUYeCcKuxX Oryer rio
3 6 A 1 AP 25 | 10 6 4 15 20  |mpakTH4ecKoMmy
000/10ueK.
3a[]aHUI0
Pa3gen 6. YcroiuMBOCTH Oryer rio
3 6 AEI 5. . 17 | 10 6 4 7 10  |mpakTUuUeCcKOMy
3/71eMeHTOB KOHCTPYKLIHH.
3a[jaHUI0
Bonpocs! ans
3 6 Pazpgen 7. qncvne}mble MeTOAbI 1 7 9 0 10 10 TeKyIIjero
CTPOUTE/ILHON MeXaHHKH.
KOHTPOJISA
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 100
Bcero no guciuinge 108 | 51 | 34 17 57 100
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Onenounbie MaTrepuasbl no jucuumiudie CTPOUTE/IBHAA MEXAHUKA JIETATEJ/IBHBIX

AIIITAPATOB

IT1K-8.4 - CnocoGeH pa3pabambieams KOHCMPYKMUGHO-CU/108ble U KOMNOHOBOUHbIEe CXeMbl U30e/1utl
PpaKemHoll MexXHUKU U UX COCMAHbIX yacmeli

Ne 1

Ne 2

Ne 3

Ne 6

ITpounTaiiTe TEKCT U 3aMUIIKATe Pa3BePHYThIM 000CHOBAHHBIN OTBET
O6o/10uKa Ha3bIBaeTCs 6e3MOMEHTHOMN

ITpouuTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYTHI 000CHOBAHHBINA OTBET
Hedopmars — 3T0

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE

YCTaHOBHTE COOTBETCTBHE

1. - mpo4HOCTH
2. - yIIpyroCThb
3. - )KeCTKOCTb
A - criocoOHOCTD Tesa Wir KOHCTPYKLIWN COTIPOTUB/ISITHCS BOSHUKHOBEHHIO Jle(OopMariuy.

B - crioco6GHOCTH KOHCTPYKIIMYU COTIPOTHBIATECS Pa3pyLIeHUI0 — pa3/je/IeHHI0 Ha YacTH, a TaKKe
HeoOpaTuMoMy U3MeHeHUI0 (POpPMEBI 10, elCTBIEM BHEIIHUX HAarpy30K.

B - cBolicTBO MaTepurasa MoOHOCThI0 BOCCTAHAB/IMBATh TEOMETPHUECKYIO (JOPMY M pa3Mephl TeJia rmocje
CHSITUSI BHEIIIHEH Harpy3Ku.

ITpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcTraHoBUTE COOTBETCTBUE

1. - VI30TpOnHbIM Ha3bIBaeTCsl MaTepuasa CBOMCTBA KOTOPOTO

2. - OpTOTpOITHBIM Ha3bIBaeTCS MaTepHrasl CBONCTBA KOTOPOTO

3. - AHM30TPOITHBIM Ha3bIBAETCS MaTepHasl CBOMCTBA KOTOPOTrO

A - mepeMeHHBI 110 B3aMMHO TepIeH/IUKY/IIPHbIM HallpaB/IeHUAM.
b - mocTosiHHEI 110 TI000MY HarpaB/ieHUI0 BHYTPY HETO.

B - 3aBuCAT OT HampaB/ieHHs], B KOTOPOM OHH OTIpeJie/IsiFOTCSL. .
ITpounTaiiTe TEKCT U YCTaHOBUTE [10C/I€[,0BaTebHOCTh
OnpeienuTe MOCIeA0BaTeBHOCTD YBeIUYeHus! JeopMaLivii C yBenryeHHeM Harpy3Ku:

1. - yripyrue;
2. - TIJIaCTUYeCKue;
3. - yIIpyro-mniacTuueckue;

4. - paspylieHus.
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0OBaTeTbHOCTD
TunoBas rnocae0BaTe/IbHOCTh COCTAB/IEHUS CXeMbl IIPOUHOCTHOIO pacyueTa 3/1eMeHTa KOHCTPYKLUU:

1. - YmiporirieHre reoMeTpr4ecKoil (pOpMbl KOHCTPYKLIMH.
2. - Vcrionb30BaHye TUTIOBBIX CTIOCO0OOB 3aKpeIlIeHMsI.

3. - YmpolijeHHe Harpy3Ku.
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Ne 7

Ne 8

4. - Vipeanu3anusi CBOMCTB MaTepuana.
5. - Bbibop MeTouKy pacueTa.
6. - Pacuer - onpejiesieHre reoMeTpUYECKUX pasMepoB 3/IeMeHTa.

7. - CranjapTu3anus pa3MepoB 1 (opMbl IpOhH/IS 37IeMeHTa.

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

ey=0; €z =0; yyz = 0. [laHHbIe COOTHOILIEHUS ABJIAIOTCS Ce/CTBUEM ruIoTe3 Disiepa - bepHyn
1. - 0 IeprIeHAVKY/ISPHOCTH TIOTIEPEeYHOT0 ceueHust eopMrpoBaHHON ocH Opyca;

2. - 0 TOM, UTO IOIepevyHoe ceueHre Opyca 0CTaeTcsl IVIOCKUM T0C/Ie NIPU/IOKeHUs Harpy3Ky;

3. - 0 )KeCTKOCTH TIOTIePeYHOro CeueHus Opyca B CBOel MI0CKOCTH;

4. - 0 )KeCTKOCTH TIOTIEPEYHOTO CedeHUs Opyca Ha KpyueHue.

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

yxy=0; yxz=0. [IpuBe/ieHHbIE COOTHOIIIEHHS TIOMy4YeHbl U3 ypaBHeHU TY ¢ UCIo/b30BaHEeM TUTIOTe3
Oiinepa - bepHynny. OHY ABMSIOTCS CIe[CTBUEM AONyLLieHUH

1. - 0 mepreHUKY/ISIPHOCTH TIOTIEPeUHOro ceueHus Ae)OpMHUPOBaHHOW ocu Opyca;
2. - 0 )KeCTKOCTH Ha U3rub MoTepeyHoro ceyeHus: 6pyca B CBOel TJIOCKOCTH;
3. - 0 TOM, UTO MOTIEPEYHOe CceyeHre Opyca 0CTaeTCs MJIOCKUM T0C/Ie TIPUIOXKEeHHUST HaTPY3KY;

4. - 0 )KeCTKOCTH Ha Kpy4eHue MorepeyHoro ceueHust Opyca.

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIINTE apryMeHThI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

BHelrHsist Harpy3ka co3jaeT U3rubatoiiye Hanps>keHrs B LIWIMHPAYeCcKol 000/104Ke, KOTja OHa:
1. - U3MeHsIeTCS 110 TMHEMHOMY 3aKOHY;

2. - TIOCTOSIHHA Ha TIOBEPXHOCTH 000I0UKHY;

3. - ec/iM XxapakTep U3MeHeHUs ee - KBa/paTUUHas 3aBUCUMOCTb U BBILLE;

4. - U3MeHseTCs CTyIleH4aro.

Ne 10 ITpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI U 3alMIINTE apryMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD

OTBETOB
o0 =p0*R/(28) - maHHOe BBIpa>kKeHHE OMHCHIBAET:

1. - MepuiviOHa/IbHBIE HaMPsUKEHUs B LIWJIMH/IPE;
2. - TaHreHLMasbHbIe HANPSDKeHUs B cdepe;

3. - TaHreHIMa/bHble HalpsDKeHUs B LIWUH/DE;
4. - Mepy/IMOHa/IbHBIE HampsKeHUs B cdepe,

37ech: O - HOpMaJIbHbIe HAIPsDKeHUs B HAITpaB/IeHNH BBIOPAaHHOM KOOPAWHATHOM JIMHUH, R - paguyc
KPUBU3HBI KOOPAWHATHOM /MHUH, PO - BHyTpeHHee ZiaBieHue B 000/I0UKe, § - TOJILMHA CTeHKH.

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIE BEIOOP

OTBETOB

l'umniorese — uto HOpMaJib K Cpe,E[HHHOﬁ TMMOBEPXHOCTHU HE UCKPHUBJIAETCH, a TOJIBKO
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TIOBOPAuMBaeTCst IpY U3rubde MIacTUHKK, COOTBETCTBYIOT YC/IOBHS:

1.-ez=0;
2.-yzy = 0;
3.-yzx = 0;
4.-0z~0

Ne 12 TIpounTaiiTe TeKCT, BbIOEpHTE MTPaBI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD
OTBETOB

OtHocuTenbHas Jedopmariys 6pyca 1o npozoabHOM ocu X BK/IOUaeT?
1. - pedopmaruto ot usruba Gpyca OTHOCUTENIBHO OCH Y;

2. - nepopmariyio oT KpyueHHst Opyca OTHOCHUTENBHO OCH X;

3. - oceBy!o flehopMalMIO BCETO CeYeHus);

4. - nedopmanuto ot u3ruba Gpyca OTHOCUTETLHO OCH Z.
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