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1. llesu u 3212494 AU CIUILIHHBI

Ienu: nzydyeHre NpUHLIKIIOB U METOJIOB IPOYHOCTHOIO aHAJIN3a KOHCTPYKLIMIA
PKT(onpenenenre HanpspKeHU, qeopmaiiili 1 npeebHbIX Harpy30K IPH 3aJaHHbIX
BO3/ICHCTBUSAX), a TAK)KE CUHTE3a KOHCTPYKIMH ( BhIABICHHS HarOosee 3(hPEeKTUBHBIX
KOHCTPYKTOPCKHMX PEIICHH ). 3a1a4u U3y4eHUs JUCUUIIMHBI: — YCBOUTH ITpaBuia
nepexoza OT peaibHOro 00bEKTa K paCUeTHON CXeMe ISl OCHOBHBIX 3JIEMEHTOB PAKETHOM
KOHCTPYKUHUU; 3HaTh CIIELMAIIbHYIO JIUTEPATYPY U Apyrue HH(OOPMALIMOHHBIE UCTOYHUKU
JUTSL peLIeHUs 3a/1a4 110 ONPEACICHUIO HAPSKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUS U
OLIEHKHM YCTOMYMBOCTH ITUX AJIEMEHTOB. — UMETb NPEICTABICHUE 00 OCHOBHBIX HAYYHO-
TEXHUYECKUX MPpoOIeMax B 00JaCTH MPOYHOCTH PAKET, O CYIIECTBYIOIINX MEPAX U
METO/1ax 00ecreueHus! MPOUYHOCTHON Ha/IeKHOCTH B Ipoliecce pa3paboTKu, U3TOTOBICHUS
Y MCIIBITAHUM KOHCTPYKIMI paKeT; — HAYYNUTHCS peliaTh 3a4a4u 10 ONPEIEICHUIO
Harpy3ok Ha JIA ¥ BbIIEISAT OCHOBHBIE U ITIPOBEPOYHBIE PACUETHBIE CIIydau; 110
MIOCTPOCHHUIO MO pacIpenesieHns yCuinii B kopryce JIA Ha ocHOBe 6amouHOM
PacUEeTHOM CXEMBI; IO OIIPENETIECHUI0 KPUTHYECKUX HArpy30K MOTEPH YCTOMUYUBOCTH IS
OCHOBHBIX PACUETHBIX MOJIENIEH KOHCTPYKTUBHBIX 3IEMEHTOB (0aJika, KOJblO, IIaCTHHA,
000J104Ka); 10 ONPEAEICHHUIO 3a11aCOB MPOYHOCTH M YCTOMUMBOCTHA KOHCTPYKTHUBHBIX
a7eMeHTOB JIA;

Kparkoe conepxxanmne TUCHMILIHHbBI

OcHOBHBIE 3Tallbl U 337a4M 00eCTIeYeHusl IPOYHOCTH MU pa3padboTke KOHCTpyKuuu JIA.
KoncrpykruBHO-cuitoBbie cxemsl JIA. Pacuernsle cinydan misa koHcTpykumii JIA. Hopmel
npodHOCTH. [IpenenbHbIE COCTOSIHUS CUITOBBIX KOHCTpYKIMi JIA. PacuérHbie Mosienu u
ONpENIEIICHUE IEUCTBYIOIINX HATPY30K. YCTOMYMBOCTh TOHKOCTEHHBIX 3JIEMEHTOB
koHCcTpyKuuu JIA. YeroitunBocTh cTepxHEN. YCTOMUUBOCTD IJIACTUH U 000JIOUEK.
IIpoBepouHbIE U TPOCKTUPOBOYHBIE PACYETHI HA IIPOYHOCTD.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (xommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUTHHE

3HAeT: MPUHLIUIIBI U METO/IbI IPOYHOCTHOTO aHAIM3a
koHCTpykumii PKT(onpenenenue HanpsKeHU,
nedopManuil ¥ rpeeabHbIX Harpy30K Ipu
3a/1aHHBIX BO3ACHCTBUSAX), a TAKXKE CUHTE3a
KOHCTPYKIHH ( BBIsIBIIEHUs HanOosee 3 PEeKTUBHBIX
KOHCTPYKTOPCKHUX PEIIeHU ), paBuiia epexoaa ot
[peaabHOro 00bEKTa K pacueTHOM cxeme JIst
OCHOBHBIX IEMEHTOB PAKETHON KOHCTPYKLIUU
YMeeT: pemars 3aja4i ONPEEICHUS Harpy30K Ha
JIA u BbIIETIATH OCHOBHBIE U IIPOBEPOUHBIE
[pacdyeTHBIE CIIy4dau; pacIpeiesICHNs yCUIN B
kopryce JIA Ha ocHOBe 0a0YHOM pacyeTHOMN
CXEMBI, ONPEEIICHUS] KPUTUIECKUX HArpy30K
[MOTEPU YCTOUUHUBOCTH ISl OCHOBHBIX PACUETHBIX
MoJiesIell KOHCTPYKTHBHBIX 2JIEMEHTOB (0aJka,
KOJIbL10, IUTACTUHA, 000JI0UKa), ONPEACTICHHS
3a1acoB MPOYHOCTH U YCTOWYUBOCTH

ITK-4 CriocoGeH poBOANTH pacyeThl U
MOJIETUPOBAHUE a3POIMHAMHYECKUX, MPOYHOCTHBIX,
KECTKOCTHBIX, MacCO-IIECHTPOBOYHBIX,
MHEPUUOHHBIX U IPYTUX TEXHUUECKUX
XapaKTEePUCTUK PAKET-HOCUTENIEH U paKeT
KOCMHUYECKOTO Ha3HAYCHUS




KOHCTPYKTHUBHBIX IEMEHTOB JIA
HMeeT mpakTHYEeCKUI OMBIT: paCU€TOB MO
00eCIeYeHHIO MPOYHOCTH U )KECTKOCTH PAKETHBIX

KOHCTPYKIIHI

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

(OCHOBEI TCOPHHU ITOJICTA JICTATCIIbHBIX aIlllapaToB,
CTpOI/ITeJII)HaSI MCXaHHKa PAKET,
Z[I/IHaMI/IKa ITOJICTA JICTATCJIbHBIX aIlllapaToOB

BuOponpoyHOCTh KOHCTPYKIIUI JIETaTeIbHBIX
arnmnaparoB

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

(OCHOBEI TEOpHHU ITOJICTA JICTATCIbHBIX aIllllapaToOB

3HaeT: pacueTa JUHAMUYECKUX XapaKTEPUCTUK
YIIPABIIEMOCTH JIETATEJbHBIX AIlllapaToB YMEET:
MPOBOJIUTH MCCIIEAOBAHNE BIUSHUS (PU3MUECKUX
YCJIOBUI BHEITHEN CPEIbl M TEXHUYECKUX
XapaKTePUCTHK HOCHUTEJICH Ha OAJITUCTHYECKIE
XapaKTePUCTUKH PAKET;CO3/1aBaTh aIrOPUTMBbI
OAJTUCTHYECKOTO MMPOCKTHPOBAHMSI CUCTEM U
KOMIIJIEKCOB PAKET IPUMEHHUTEIBHO K PEIICHUIO
KOHKPETHBIX LIEJIEBBIX 3a1a4 MmeeT nmpakTuuecKkui
OTIBIT: pacyeTa OATTUCTUICCKUX XapaKTEPUCTUK
paker

)_—[I/IHaMI/IKa IMOJICTA JICTATCJIbHBIX allllapaToOB

3HaeT: MaTeMaTUYeCKUEe MOJIETU JUHAMUKH T0JIETa
[paKeT; OCHOBHBIE CBEJIEHUSI 00 YCTOMUYUBOCTH
IBU>KCHUS JIETATEIIbHBIX allllapaToB YMEET:
COCTaBJISATh YPAaBHEHUS JBHKCHUS U PACCUUTHIBATH
IMHAMUYECKNE XapaKTEPUCTUKU YCTOMUYHUBOCTHU U
yipaBisieMocTy iMeeT mpakTU4eCKUi OTIbIT:
pacyeTa IMHAMUYECKUX XaPAKTEPUCTUK
YIIPABIIIEMOCTH JIEaTEIbHbBIX anapaToB

CTpOI/ITCJIBHaﬂ MCXaHHKa PAKET

3HaeT: METO/Ibl pacyeTa CUJIOBBIX KOHCTPYKIUH;
CTEpP>KHEBBIX CHCTEM, IJIACTUH, 000JI04eK YMeeT:
pelarh 3aa4y 10 ONPEACICHUIO HAIPSHKCHHO-
11e(pOPMHUPOBAHHOIO COCTOSHUSI KOHCTPYKLIUHU paKeT
lMeeT MpakTUYECKUN ONBIT: pacyeTa Halps)KEHHOE-
1e(OPMHUPOBAHHOTO COCTOSTHUSI KOHCTPYKLUH U UX
DIIEMEHTOB; CYXUX U TOILUIMBHBIX OTCEKOB,
repMETUYHBIX OTCEKOB, (PEPMEHHBIX KOHCTPYKIIHH,

[PACKPBIBAIOIIMXCST KOHCTPYKIIHN

4. O0béM 1 BUABI Y4eOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI COCTaBISAET 7 3.€., 252 4., 128,75 u.

KOHTAKTHOU paboThI




Pacnpenenenue
Bcero | IO ceMecTpam B yacax
Bun yuebHoit paboThl
4acoB Homep cemectpa
7 8

OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 252 108 144
Ayoumopnvie 3aHAmMUsA: 112 48 64

Jlexumu (JI) 64 32 32

[IpakTyeckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIIBI
ayuTOpHbIX 3aHsaTHi (I13) 32 16 16

JlaGoparopHble paboTsI (JIP) 16 0 16
Camocmosmenvuas paboma (CPC) 123,25 | 53,75 69,5

[TonroroBka k npakTu4yeckuM 3aHatusM. OpopmieHue
1ab0paTOPHBIX padOT M OTYETA MO TAOOPATOPHBIM paboTam. 49,5 0 49.5
OdopmieHue oTyeTa o ceMecTpoBoi padorTe.

[ToaroroBka k 3a4eTy 15 15 0

HO}IFOTOBVKa K IIpaKkTU4ecKuM 3aHATusM. OpopmiieHne ot4yera 1no 3875 | 38.75 0
CeMecTpOoBOI pabore.

[ToaroroBka k sK3aMeHy 20 0 20
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 16,75 6,25 10,5
Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT IK3aMeH

5. Coneprxkanue TUCUMILIIMHBI

O06beM ayIUTOPHBIX
Ne HanmenoBanue pa3ienoB AUCIUIUIMHBI 3aHATUH 110 BUJAM B 4acax
pasnena
Bcero | JI | 113 | JIP
1 3agaumn oOecreyeHus: MPOYHOCTH MPH pa3padoTKe KOHCTPYKIU JIA. 4 4| o 0
KoHCTpyKTUBHO-CUJIOBBIE cXeMbl JIA.
PacueTHble ciyyaun A KOHCTpYKIMH JIA Ha OCHOBHBIX dTanax
2 pxu3HEeHHOoro nukia. OnpeaeneHue JeUCTBYIOIIUX HATPY30K B 14 8| 6 0
OCHOBHBIX PAaCUETHBIX CIIydasX.
3 YCTONYHMBOCTH TOHKOCTEHHBIX JIEMEHTOB KOHCTpYKLUH JIA. 12 g | 4 0
'YCTOMUYNBOCTH CTEPKHEBBIX 2JIEMEHTOB.
4 |YCTOHYHMBOCTB TUTACTUH U 00OJIOYCK. 18 121 6 0
5 'YCTOMYMBOCTH OPTOTPOIHBIX 000s10ueK (BadeTbHBIX, CTPUHTEPHO- o | 4 | 16
[IITAHTOYTHBIX, U3 KOMIO3UI[MOHHBIX MaTepHaioB).
6 [Pacder Ha MPOYHOCTH IIEMEHTOB KOHCTPYKIIMH FOJOBHBIX YacCTEH. 12 8| 4 0
7 [IpOYHOCTHOM pacdyeT KOHCTPYKIMHU TOIUIMBHOIO OTCeKa. PacyeT Ha 12 3 | 4 0
[IPOYHOCTB CYXUX OTCEKOB.
8  |Ouenka nmpounoctu koHCTpyKiuid XKPI[ u PITT. 12 8 | 4 0
5.1. Jlekuumu
Ne Ne Koa-
HanmeHoBaHMe niM KpaTKoe COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
NeKIuupaszaena
4acoB
| 1 VcTopust Hayku 0 IpO4YHOCTHU. Posib poccHiiCKUX yUeHBIX, HAyYHBIX 111K0J, BY30B, )
Kb B pa3BuTHM HayKH O IPOYHOCTH.
KoncTpykTuBHO-cHiioBbIe cxeMbl JIA. TpeOoBaHMs MPOYHOCTH U )KECTKOCTH.
2 1 |Cuel, geiictytommue Ha JIA. Knaccudukanus cun.Pacuernrie ciydan s JIA. 2
(OCHOBHBIE U TIPOBEPOYHBIE.




3 2 |AxruBHBIN yuacTok. Onpezaenenue 1eUcTByOIMX Harpy3ok. [loctpoenue amop. 2
4 2 [KoHeunslii yyactok. OnpeneneHue A1ecTByomux Harpy3ok. [loctpoenue smrop. 2
5 2 [HazemHble ciayyau sKCIUTyatauuu. Pacuer Harpy3ox. 2
6 ) Pacuer Ha TPOYHOCTH KOHCTPYKIIMI 110 METOly pa3pylIatoluX Harpy3ok. Pacuersl )
Ha YCTOWYUBOCTb.
'YCTONYMBOCTD TOHKOCTEHHBIX AIEMEHTOB KOHCTpyKLui JIA. YcToiiunBoCTh
7,8 3 |crepxHei (3amada Ditepa). BiausiHue rpaHUYHBIX YCIOBHH, MIIACTHYECKUX 4
nedopMaruii.
9,10 3 |Ananu3 o01ei 1 MECTHOW yCTONYMBOCTH TOHKOCTEHHBIX CTEPKHEH, KOJell 4
1 4 YCTOMUNBOCTD IUIACTHH NP CHKATHH. VYCTOWYMBOCTD MJIACTUH NIPU CIBUTE U )
COBMECTHOM JICICTBUHU HArpy30K
12 4 YcTOHYMBOCTH 000JIOUKH ITPU OCEBOM CKaTHH. BiusiHue HanayBa, u3ruoda u )
[IACTUYECKUX AepOopMalnii Ha YCTOMYHUBOCTD.
13,14 4 YCTOWYMBOCTH 000JI0YKH MTPU BHENTHEM JaBiIeHUH. BiusHue cnoco6oB 4
3aKpEIUICHUS! TOPLOB HA BEJTUYMHY KPUTUUYECKOTO JaBICHHUS.
YCTOHYMBOCTH 000JIOUKH MTPH OTHOBPEMEHHOM JIEHCTBUU OCEBOTO CHKATHUS U
15,16 4  |BHENIHEro JABJICHMS; ITPU OCEBOM CHKaTHH, KPYUEHUU U BHEIIIHEM JABIICHHH. 4
'YcToitunBOCTh cheprudecKkux 000JI0UeK.
17 5 |VeroitunBOCTh BadenbHBIX 000JI0UEK MIPU OCEBOM CIKAaTHH, BHELITHEM JIaBIICHHH. 2
18 5 |OueHka oNnTUMAJIBHOCTH MTapaMEeTPOB MOJKPEIICHHUS. 2
19 5 |YcToiunBOCTh 0000YEK U3 KOMITO3UIIMOHHBIX MaTePHAIIOB. 2
20 5 'YCTOMYNBOCTH 000JIOUKH, OAKPETUICHHONW CTPUHTEPHO-IIIITAHTOyTHBIM HA00POM. >
MeTon penyKIIMOHHBIX K03()PHUIIHEHTOB.
21,22 6  |Pacuersl anemMeHTOB KOHCTpYKIMH 'Y Ha MPOYHOCTE. 4
23,24 6  |Pacuersl aeMeHTOB KOHCTPYKIMU [ 'Y Ha MPOYHOCTH. 4
25.26 7 Pacuetsl Ha MPOYHOCTb M YCTOWYHUBOCTH TOIUTMBHOTO OTCEKa (T IKHM, 4
[IMTAHTOYTHBIN U Ap.). BeIOOp maBneHus HaIyBa.
27 7  [[IpoyHOCTHBIE pacyeThl TPYOOIIPOBOAOB, TOHHEILHOM TpyOb!, BAJI. 2
28 7  |Pacuer Ha MPOYHOCTH U YCTOMYMBOCTDH CYXUX OTCEKOB. 2
29,30 8 [Pacuer Ha MPOYHOCTH U YCTOMUYMBOCTH pam JIVY. 4
31 8  |Ouenka nmpounoctu KC JKP/I. 2
32 8  |[Ipounocts koprmyca PITT. 2
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Kox-
sansTslpasena HanmeHnoBaHMe Wi KpaTkoe coAepKaHue MPAKTUUECKOTO 3aHATHs, CEMUHapa BO
4acoB
PacueT Harpy30K /Ui pacu€THBIX ciaydaeB Ao, AB. Pa36op npuMepoB ¢ 1ebio
[MPOBEPKH BBINIOJHEHUS CTyAEHTaMU METOJNYECKUX YKa3aHUM NPU U3YUYEHUU
1 2 |pTOrO pasneina U yCBOGHMs MMHU MaTepuasa. Bpiiaua 3a1aHus Ha CEMECTPOBYIO 2
paboty. Pa36op Ha npumepax 0COOEHHOCTEN U OCHOBHBIX 3TAIOB BBINOJIHEHUS
paboTHL.
Pacuet Harpy3ok Ha kopiyc s ciydast Cui. Pacuer Harpy30k Ha KOpIyc Juist
) 5, [cmyHas [To. OcBoeHME parMOHATBHBIX PUEMOB PEIICHHUS C IIEJIBI0 YMEHBIIICHHSI )
BEPOSTHOCTH BO3MOKHBIX OIIMOOK MPH BBITMIOJIHEHUH TIEPBOI 1 BTOPOI 3a/1a4
CEMECTPOBOM paboTHI.
3 ) Pacuet Harpy3ok Ha r(zJIOBHoﬁ OTCEK M ciyckaemblil annapat. Komnonoska ['Y u >
[MO/IFOTOBKA PACU€THON MOJEIH.
Pacuer BCO® u nocTpoeHue 3mop pacupeaeseHuss UX B 0CEBOM HaNpaBlIeHUH (C
4 3 |p). MectHas u o011asi ycTOWYMBOCTh TOHKOCTEHHBIX CTEPIKHEH. 2
[[poeKTHPOBOYHBIE PACUETHI CHKATHIX CTEPKHEN U TIIIACTHH.




YCTONUMBOCTD CTEpKHEHN U I1acTUH. OIleHKa YCTOMYMBOCTH MOJIKPEIIEHHON

5 3 |uuIMHIpUYECKOW MaHenu. PeneHue 3a1ad NpoeKTUPOBAHUSA MOAKPETUIEHHBIX 2
naHesei (c p).
6 4 YCTOMYMBOCTH 000JI0UEK IPU OCEBOM CXKATUHU. YCTOMYMBOCTH 000JI0UEK MPU ’
BHEILITHEM JIaBJICHUH.
[IpoeKTHPOBOYHBIE pacueThl 000JI0UYEK KOPIyca PAKEeThl IIPU OCEBOM CXKATUU U
BHEIIIHEM JIaBJIeHUH (I1aJikue 000104kn). [IpoeKTHpOoBOYHBI pacyer
7 4 |momkperi€HHoM 06omouk (¢ p). [I[poekTupoBoUHBIE pacyeThl 0007104YEK Kopiyca | 2
[PaKeThl IIPU OCEBOM C)KAaTHM U BHEIIHEM JABICHUU U COBMECTHOM JIEHCTBUU
Harpys3oK.
] 4 [IpouHOCTH U YCTOHYMBOCTH MOJAKPEIUICHHBIX 000JI0UEK TPU TTONEPEIHOM U3rHoe. )
Pacuet Ha TPOYHOCTH CHEPUUECKUX U IJUTUTICOUTHBIX 000TIOYEK.
YeroitunBocTh BaebHBIX 0007I04EK MPU OCEBOM CKATHH, BHEIIIHEM JaBIICHUU.
9 5 |OueHka onTUMaNIbHOCTU TAPaMETPOB MOAKPEIUIEHHS. YCTONUUBOCTh 000I0UeK n3| 2
KOMIIO3ULIMOHHBIX MaTePHUAJIOB.
YCTOMYNBOCTH 000JI0YKH, TTOAKPETNICHHON CTPUHTEPHO-IITIAHTOyTHHIM HAa00pOM.
10 5 [Meton penyKunOHHBIX KO PHUIHEeHTOB. OCOOEHHOCTH YCTOHYUBOCTH 000JI0YEK 2
[pY TUHAMHYECKOM U UMITYJILCHOM HarpyXeHHH.
1 6 PacueTsl anemeHnToB KOHCTpYyKIMK ['H Ha po4HOCTSH. [IpOEeKTHPOBOUHBIE pacyeTsl >
000JI04€K KOpPITyCa PaKeThl IPU OCEBOM CXKATUH U BHEIIHEM JIABJICHUM.
12 6 |Pacuer Ha MPOYHOCTH M YCTOMYMBOCTH MOAKPEIIIICHHBIX 000I0OYECK. 2
PacueTsl Ha MPOYHOCTH U YCTOMYUBOCTD TOTUIMBHOTO OTCEKa (TIaJKuH,
13 7  |[mmaHroyTHbBIN U Ap.). BeiOop naBnenus HagayBa. [IpouHOCTHBIE pacyeThl 2
TpyOOIPOBOAOB, TOHHENHHOU TPyObI, BA/I.
PacdeT Ha MIPOYHOCTH M YCTOMYMBOCThH CyXHX OTCEKOB. PacyeT Ha MpOYHOCTh U
14 7  |ycroitunBocTh pam IV. PacueT cBOOOIHO BIOXKEHHOTO U CKPEIUICHHOTO C 2
KOPITYCOM 3apsiIoB Ha MPOYHOCTb.
Onenka npounoctu KC JXP/. [Ipounocts kopnyca PITT. Cratuueckue u
15 8  |IMHaMuYecKHe NPOYHOCTHBIEC UCIbITaHUs KOHCTpYKIMi JIA. Onenka pecypca 2
HJIEMEHTOB KOHCTpYKIuil JIA.
16 8  |KonrponwHas pabota 2
5.3. JlabopaTtopHbie padoThI
Ne Ne Kon-
HanmenoBanue niam kpaTkoe cofiep:kanue J1adbopaTopHOi paboThl BO
3aHATHA|pa3IeNna)
4acoB
MecTHas 1 00111ast ToTepst yCTOMUMBOCTHU CTep kHEl. M3ydueHue MecTHON U o01ieit
1,2 5 |moTepu yCTOMYMBOCTH CHIJIOBOTO Habopa Mo pe3ysbTaTaM UCIIBITAaHUNA Ha 4
YCTOMYMBOCTH aJIFOMUHHEBBIX IPECCOBAHHBIX MPOdUIIEH.
YCTOWYMBOCTD MJIACTUHKY MPU CKATUH U CIBUTe. DKCIIEPUMEHTAIBHO
3.4 5  |ompenensoTcs KpUTHUECKUE HAMIPSHKEHUS TOTEPU YCTOWYUBOCTH MJIACTUHKOK 4
[PU C)KATUU U CIBUTE.
YCTOMYNBOCTD UITUHAPUYECKONW 000T0YKH MTPU OCEBOM CIKATHHU.
5,6 5  |DKcIepUMEHTANIBHO OIPEENSIETCS BEIMYMHA KPUTUUECKON Harpy3Ku, pu 4
KOTOPOM MPOUCXOTUT TOTEPST yCTOMIUBOCTH 0OOTOUKH.
78 5 YCTOMYNBOCTD UITMHAPHIECKONW 000I0YKH MTPU BHEITHEM OOKOBOM JIaBJICHHUH. 4
’ VccnenytoTrcst opMbl MOTEPU yCTOWYMBOCTH, BIMSIHAE CIIOCOOOB 3aKPETUICHUSI.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

[Togsun CPC | CnuCcoOK JIUTepaTypsl (C yKa3aHHEM Cemectp| Koui-




paszienos, IaB, CTPaHUI) / CChUIKA Ha BO
pecypc 4acoB

[lonroToBKa K MPaKTUYECKUM 3aHATHUSM.
Odopmienue 1abopaTopHbIX padoT U
OTYeTa 110 JIaOOpaTOPHBIM paboTaM. OcCHOBHas U JONOJHUTENbHAS JINTEpaTypa 8 49,5
Odopmienne oTuera o ceMecTpoBOU
pabore.
[ToaroroBka K 3a4eTy OcHOBHas U JOTIOJTHUTEIbHAS JIUTEpaTypa 7 15
[loaroToBKa K MPaKTUYECKUM 3aHATHUSIM.
OdopmiteHre oT4eTa Mo ceMecTpPOBOH OcCHOBHas U JIONOJIHUTEIbHAS JIUTEpATypa 7 38,75
pabore.
[ToaroroBka Kk sK3aMeHY OcHOBHas U JOTIOJHUTENIbHAS JIUTEpaTypa 8 20

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreEM 0 OaNITbHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
oat

[Topsanox HaumMcieHus 6aII0B

Yuu-
THIBA-

eTCs B
[TA

Texymmii
KOHTPOJIIb

CemectpoBoe
3aJlaHue, 4acTh
Nel

30

30

[TepBas yacTh cemecTpoBas pabora
BBITIOJHSIETCS] B COOTBETCTBUU C
"MeTonuyecKuMU PEKOMEHIAIIUAMHE K
BBHITIOJTHEHHIO 1-01 yacTu ceMecTpoBOi
paboThl". MakcuMaabHOE KOJIHYECTBO
0aJJIOB 3a BBITIONHEHHE -0 yacTu
ceMecTpoBOi paboTsl - 30 6amtoB. bamibr
3a BBITIOJTHEHHE 1-0i 4acTh ceMecTpOBOM
PabOThI HAYUCITSIFOTCS. B COOTBETCTBHH C
"MeToaukoil onpeneneHus 6anoB 3a
BBITIOJIHEHHE 3a/1a4 CEMECTPOBOM paboTHI".

3a4CT

Texymmii
KOHTPOJIb

CemectpoBoe

3a7aHue, YacTh
Ne2

30

30

Bropas yacTh ceMecTpoBOi pabOThI
BBLIIIOJTHSAETCS B COOTBETCTBUU C
"MeTonuyecKuMU PEKOMEHIALUAMH K
BBITTOJTHEHUIO 2-0i YaCTH CEMECTPOBOM
paboThl". MakcuMaibHOE KOJIHMYECTBO
0aJIJI0B 3a BBLINOIHEHHE 2-0H YacTH
ceMecTpoBoi paboTsl - 30 6amioB. bamib
3a BBITIOJIHEHUE 2-0M 4aCTH CEMECTPOBOI
PabOThI HAYUCIISIOTCSI B COOTBETCTBHH C
"Metonukoit onpezeneHus 6aaIoB 3a
BBITIOJIHEHHE 3314 CEMECTPOBOM paboTHI".

3a4CT

ITpome-
JKyTOUHAas
aTTeCTalus

3auer

40

35-40 6anIoB: MOMHBIM MPAaBUIBHBIN OTBET
Ha BCE BOIPOCHI 3aJJaHNUS. BOIIPOCHI
[PACKpBITHI MMOJTHOCTBIO, CTYACHT TOHUMAET
3HAYCHNE TEPMUHOB, CBOOOTHO OTBEYAET HA
TTOTIOJTHUTEIIBHBIE BOIPOCHI.

30-34 6a/uI0B HAYKCIISIOTCS] TPH OTHOM

3a4CT




HCBCPHOM OTBCTEC, B CJIyUa€ BECPHBIX OTBETOB
Ha JIPyTUE BOIPOCHI, CTYICHT B OCHOBHOM
IIOHUMACT 3HAYCHUC TCPMHUHOB, HC
YBEPEHHO OTBEYAET Ha JIOMOJHUTENbHbIE
BOTIPOCHI.

24-29 6anioB HAYUCISIOTCS TIPU
TIOBCPXHOCTHOM IPECACTABICHUU BOIIPOCOB,
0€e3 JOCTAaTOYHOr0 NX 00OCHOBAHUSA
BOIIPOCHI PACKPBITHI HC MTOJIHOCTBIO, CTYACHT
ITUIIb YaCTHYHO MOHUMAET 3HaYeHHE
TCPMUHOB WJIK UCKAXXACT UX CMBICII, HA
JTOTIOJIHUTENBHBIE BOIIPOCH OTBEYAET
JAaCTUYHO NJIU HE OTBCYACT.

(0-23 GanyIoB: HEBEPHBIE OTBETHI, CTYJICHT HE
BJIAICCT TCPMUHOJIOTHUYCCKUM aIlliapaToMm,
HE OTBEYAET Ha JOMOJHUTEIbHBIE BOIIPOCHI.

Texymmii
KOHTPOJIb

JlaboparopHsbie
paboTbI

30

30

3a BEITTOTHEHNE U 0(hOPMIICHUE OTUYETA IO
Kax /101 n3 4-x 1a00paTopHBIX padboT
HA4YHCIIIETCS] MAaKCUMyM 7,5 6asoB.
MakcuMaabHOE KOJTUYECTBO OAIIIOB 3a
BBITIOJTHEHHE BCEX 4-X Ta0OpaTOPHBIX paboT
- 30 GamnoB. banmel 3a BEITIOTHEHHE
mabopaTOpHBIX PabOT HAUUCIISIOTCS B
COOTBETCTBUHU € "MeTONUKOM onpeeieHus
0aJuToOB 32 BBITIOTHEHUE Ta00PATOPHBIX
pabot".

OK3aMCH|

Texyuuit
KOHTPOJIb

CemecTpoBoe
3aJlaHue

30

30

CemecTpoBasi paboTa BBHITOTHIETCS B
COOTBETCTBUH ¢ "MeToan4ueCKUMU
PEKOMEHIAIMSIME K BBITTOIHEHUIO
ceMecTpoBoi paboTel 8-T0 cemectpa'.
MakcuManbHOE KOJTMYECTBO OAIIOB 3a
BBITIOJITHEHHE CEMECTPOBOM padoThI - 30
OamoB. baniel 3a BeIMOTHEHNE
CEMEeCTPOBOM PabOThI HAYHUCIISIOTCS B
COOTBETCTBUHU € "MeTOIUKOM onpeeneHus
0aJIJIOB 32 BBITIOJTHEHHE 3a/1a9 CEMECTPOBOU
pabotsl 8-ro cemectpa'.

OK3aMCH|

ITpome-
KyTOUHAs
aTTecTanus

OK3aMeH

40

35-40 GasuToB: MOMHBINA MPABUIBHBIN OTBET
Ha BCE BOIPOCHI 3aJJaHUSI. BOIIPOCHI
[PACKPBITHI MTOJIHOCTHIO, CTYJICHT TOHUMAET
3HAYEHHE TEPMUHOB, CBOOOJHO OTBEYAET Ha
TTOTIOJIHUTEIHHBIE BOTIPOCHI.

30-34 0anI0B HAYUCIISIFOTCS IPU OHOM
HEBEPHOM OTBETE, B CIIyuae BEPHBIX OTBETOB
Ha JIpyTUe BOIPOCHI, CTYJIEHT B OCHOBHOM
MOHMMAaET 3HaYeHHE TEPMUHOB, HE
YBEPEHHO OTBEYAET HA JIONOJHUTEIbHBIE
BOIIPOCHI.

24-29 6an10B HAUUCISAIOTCS IPU
MMOBEPXHOCTHOM IPEICTAaBICHUH BOIIPOCOB,
0e3 10CTaTOYHOTO MX 00OCHOBAHHUS
BOIPOCHI PACKPBITHI HE IOTHOCTHIO, CTYACHT
TTUIIE YaCTHYHO TOHUMAET 3HaueHHe
TEPMHUHOB WJIM UCKaXaeT UX CMBICH, Ha
JTOTIOJIHUTENBHBIE BOIIPOCHI OTBEYAET

JaCTHYHO WJIN HC OTBCUYACT.

OK3aMCH|




(0-23 GatoB: HEBEpHbIE OTBETHI, CTYJCHT HE
BIIaJIceT TEPMUHOJIOTHYECKHIM arapaToM,
HE OTBEYaeT Ha JOTOJHUTEIbHbBIE BOIPOCHI.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOMN
arTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OIICHUBAHUS

3a4ecT

3adet npoBoauTcs B (popme ycTHoro onpoca. [Ipu stom Ganisl,
HaOpaHHbBIE 32 TEKYIIHUHA, KOHTPOJIb CYMMHUPYIOTCS C OajiaMu,
MOJY4YeHHBIMU BO BpeMsl ITpoLetypsl 3adeta. [ nonydenus

OTMETKH "3auTeHO" CTY/IEHTY HeOOXOAMMO B CyMMe HaOpaTh He

meHee 60 6amioB. [Ipu onleHuBaHUM PE3yaBTaTOB MEPONPHUATHS

UCTIONB3yeTCs OAJUTbHO-PEUTHHTOBAsE CUCTEMA OIICHUBAHUS
pe3yJIbTaToB yueOHOH nesTenbHOCTH o0yyatonmxcs (YTBepKaeHa
npuka3oM pextopa ot 24.05.2019 . Ne 179)

B cootrBeTCcTBUU C
. 2.5, 2.6
[lonoxenus

OK3aMCH

Dk3aMeH mpoBoAuTCs B popme ycTHOro ompoca. [Ipu aTom Gamsl,
HaOpaHHBIE 3a TEKYIUI KOHTPOJIb, CYMMHPYIOTCS C OajiamMH,
MIOJIy4EHHBIMH BO BpeMs IPOLeAy Pl dK3aMeHa. [Ipu oneHnBanumn
PE3yIIBTaTOB MEPONPHUSATHS HCIIOIB3YETCs OaTbHO-PEHTHHIOBAs
CUCTEMa OIIEHUBAHUS PE3yJIbTAaTOB YUeOHOU EATEIbHOCTH
obOydarormuxcs (yTBepskIeHa mpruka3oM pekropa ot 24.05.2019 r.
Ne 179).

B cooTrBeTCTBUU C
. 2.5, 2.6
[lonoxxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHUs

Ne KM

[1K-4

3HAET: MPUHIMIIBI ¥ METObI IPOYHOCTHOTO aHAIN3a KOHCTPYKINN
PKT(onpenenenue HanpspkeHuit, qedopManuii v npeaeabHbIX Harpy30K Ipu
3aJJaHHBIX BO3JCHCTBUAX), @ TAKIKE CUHTE3a KOHCTPYKIHMH ( BBISIBICHHUS
HanOosee 3 (HEeKTUBHBIX KOHCTPYKTOPCKHX pEIIeHUH ), paBuia nepexoaa ot
pealbHOr0 0OBEKTa K paCUe€THOM CXeMe JJIsl OCHOBHBIX 3JIEMEHTOB PaKETHOM
KOHCTPYKIIMH

[1K-4

'YMeeT: pemarhb 3a/1a4u onpeAeseHus Harpy3ok Ha JIA 1 BBIIEIATh OCHOBHBIE U
[IPOBEPOYHbIE PACUETHBIE CITyyau; pacrpenenaeHus ycuiuii B kopnyce JIA Ha
OCHOBE 0aJI04YHOM PACUETHON CXEMBI, ONPEACTICHUS KPUTUYECKUX HArpy30K
MOTEPH YCTOWYMBOCTH ISl OCHOBHBIX PACUETHBIX MOJiesiel KOHCTPYKTUBHBIX
HIIEMEHTOB (0aska, KOJbIO, IIIACTHHA, 000JI0UKa), OTIPEIEICHHUS 3aIacoB
MPOYHOCTU M YCTOWYMBOCTH KOHCTPYKTHBHBIX 371€MEHTOB JIA

[1K-4

MMeeT npakTUUECKUi OTBIT: PACUETOB MO 0OECIICYEHUIO MPOYHOCTH U
PKECTKOCTU PAKETHBIX KOHCTPYKLIMI

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMIITIMHBI

IleyaTHast y4yeOHO-MeTOANYECKAS JOKYMEHTAIUS
a) ocHoGHas Iumepamypa:

bana6yx, JI. 1. CtpoutensHast Mmexanuka paket Texct Yueonuk JI. U.
banabyx, H. A. Andyros, B. . Yciokun. - M.: Beicuias mkona, 1984. - 391 c. uin.

I.




0) OononHumenbHas IUmepamypa:

l.

2.

3.

Andyrtos, H. A. OcHOBBI pacueTa Ha YCTOMYUBOCTh YIIPYTUX CUCTEM. -
2-e u3n., nepepad. u gom. - M.: Mammnoctpoenue, 1991. - 334 ¢. uin.

buprep, 1. A. Pacuet Ha npouHOCTh Aetaneid mamnH Crpas. - 3-e u3f.,
nepepad. u mom. - M.: Mammuoctpoenue, 1979. - 702 c. ni.

Bacwuiibes, B. B. Mexannka KOHCTPYKIHMHN U3 KOMIO3UIIMOHHBIX
marepuanos Pen. H. H. Manunun. - M.: Mammnoctpoenue, 1988. - 271 c. ni.

6) omevyecmeernHbvle U 3apy6eofcnbze JHCYPHAbLL NO Oucuunﬂuﬁe, umerouuecs 6 oubnuomexe:

N3Bectus BY3o0B: ABI/IaHI/IOHHaSI TCXHUKA, PaKCTHAA TCXHUKA U

Kocmuueckue uccnenoBanus : Hay4. xKypH. / Poc. akaz. Hayk,

1. PakeTHasd TeXHUKA.
2. Bomnpocsl pakeTHOM TEXHUKH.
3. OOopoHHasi TEXHUKA.
4.
KOCMOHABTHKA.
5.
[Tpesnnuym PAH
6.

[Tonet: ABmamus. Paketnas trexauka. Kocmonastuka: O6mepoc. Hayd.-
TeXH. )KypH. / U31-Bo "MammHoctpoenue”

2) MemoouuecKue yYKazaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
XapakTepUCTUKU U KpUTEPUH 3PPEKTUBHOCTH MAaTEPUAIIOB

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
XapakTepUCTUKU U KpUTEPUH 3PPEKTUBHOCTH MaTEPHAIIOB

1.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYeCKAs TOKYMEeHTAIl U

HaumenoBanue
No Bun peeypea s | bubnuorpaduueckoe onrcanue
JUTEPATyphbl AJIEKTPOHHOU
bopme
Marseenko, A.M. Camouetsl u BeptosieTsl. Tom [V-21.
DNEKTPOHHO-
P [IpoexTupoBaHue, KOHCTPYKIIUU U CUCTEMBI CAMOJIETOB U
1 JlonoiHUTEIBHAS cHCTeMa BepTosieToB. Kuura 2. [Onekrponnsiii pecypc] / A.M.
uTEpaTypa Martseenko, A.11. Akumos, M.I. Akonos, H.B. AnekceeB. —
13/1aTeIbCTBA
Mams DJIeKTPOH. 1aH. — M. : MammHocTpoenue, 2004. — 752 c. —
Pexxum nocryna: http://e.lanbook.com/book/791
DICKTPOHHO- ['peuyx U. H., I'peuyx JI. [IpoyHOCTH pakeTHBIX KOHCTPYKLIMIA:
OubnuoTeyHas . . @
b OcHoBHast cHCTeMa yued. mocodre OMCKHIA TOCYIapCTBEHHBIN TEXHUYECKHUHA
nuTeparypa AIATEILCTEA VHUBEPCUTET, yueOHoe nocobdue 251 ctp. 2019
A https://e.lanbook.com/book/149078
Jlanb
JEKTPOHHO- Hectepos, B.A. [IpoektupoBanue ycTaHOBOK paKeTHOTO
OubIMoTeuHas BOOPY’KECHHUSI JIETATEIHHBIX alnaparoB. [ NEKTPOHHBIN pecypc] /
OcHoBHast
3 TenaTvha cucrema B.A. Hectepos, M.IO. Kynpuxos, JI... Mapkus. — DIIeKTpOH.
patyp M31aTeIbCTBA nan. — M. : MammHoctpoenue, 2008. — 288 c.
Jlann http://e.lanbook.com/book/747
DJIEKTPOHHO- JInszun, B. T. [IpoekTupoBaHre TOHKOCTEHHBIX KOHCTPYKIIUH :
4 JlononHuTenbpHas [OUOIMOTEUHAS yaeoHoe mocodue / B. T. JIuzun, B. A. Ilatkun. — 4-¢ u3n.,
nuTeparypa cucreMa nepepad. u gon. — Mocksa : Mamunoctpoenue, 2003. — 448
W37aTEIIHCTBA c. — ISBN 5-217-03209-X. — Tekcrt : a5eKTpoHHbIH // JIaHs :




Jlanb DIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/817 (nata o6pamenus: 03.05.2022).
— PexxuM moctyma: 1uist aBTOpuU3. TOIB30BaTENeH.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

N —

Microsoft-Windows(6eccpouno)
Microsoft-Office(6eccpouHno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[lepedenp ncnonb3lyeMbix NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH(DOPMAIIMOHHBIX

CIIpaBOYHBIX CUCTCM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue 1 CIUIITUHBI

Bun 3angrwmit

Ne

ayJ.

OcHoBHOE 000py/IOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEpHAs TEXHHUKA,
IPEIyCTaHOBJIEHHOE IPOrPaMMHOE 00ecIeueHHe, UCTI0NIb3yEeMOE JUIs
pa3NIUYHbIX BUAOB 3aHATHH

VcribITaTeibHBIC CTEHIBI U 00pa3Ilhl 1 UCTbITaHui. Caiapl 1o

JlaGoparopusie |105 |MpOYHOCTHBIM HCTIBITAHUSAM KOHCTPYKIMN M UX y3710B. [ImakaTel U cXeMbl 110
3aHATHUS (2) [ycroiturBoCTH 000JI0UEK. B yueOHO-TIpOM3BOACTBEHHOM Taboparopuu Kadeapbl
W3TOTABIMBAIOTCS 00Pa3Ilbl CTEPKHEH U 000JI0UEK [Tl UCTTBITAHHA.
TpakTHacCKEe VcnipITaTenbHBIE CTEHIBI U 00PA3IIbI IS fICHBIT&HI/If/i. Crmaiigsl 1o
ARSI 1 105 MPOYHOCTHBIM MCMIBITAHKAM KOHCTPYKLMH H HX Y3JIOB. }'InaKaTH U CXEMBI 10
ceMuHaphI (2) |ycroitunBocTH obomouex. B y‘lCGHO-I}pOI/ISBOHCTBeHHOI/I Ha60paTOPHH Kageaps
M3TOTaBIMBAIOTCS 00pa3iibl CTEPKHEHN U 000JI0UeK ISl UCTIBITAHUMN.
VcribITaTennbHbIe CTEH Bl U 00pa3Ilhl 1 UCTbITaHui. Caiapl o
- 105 MPOYHOCTHBIM HCTIBITAHHAM KOHCTPYKIIMI U UX y3JI0B. pHaKaTLI U CXEMBI 110
(2) [ycroitunBoCcTH 000JI0UEK. B yaeOHO-TIpOM3BOACTBEHHOM Taboparopuu Kadeapsl

N3roTaBJINBAIOTCA O6p8.3LILI CTCp)KHCﬁ 1 000JI0UEK JIJIS. HCTIBITaHUHA.




