degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: ITpuknanHas Teopus ynpyrocTu

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa OPOYHOCTHU JICTATCIIbHBIX aIllapaToOB

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIx yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: I'H. 3amyna, 1-p TexH. HayK, npodeccop, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl IPOYHOCTH JieTarenbHbIX anmaparos 04.06.2020



AHHOTANMA

[Iporpamma "llpukianHas Teopus ymnpyroctu" HampaBieHa Ha M3ydeHHE MPUKIATHBIX METOAOB U MOJENeH
TEOpUH YIPYTOCTH MPUMEHUTEIBHO K XapaKTePHBIM I aBHACTPOEHHS] TOHKOCTEHHBIM KapKacHpOBaHHBIM
KOHCTPYKLHSAM U3 METAUTMYECKUX M KOMIIO3UIIMOHHBIX MaTepHuaioB. B Kypce n3yuarorcsi Kak KOHTHHYaJIbHbIE
(onuceiBarommecs auQQepeHInaIbHbIMA  YPABHEHUSAMHU), TaK M JUCKPETHbIC (CBOASIIMECS K OOJIbLINM
cucTeMaM anredpandeckux ypaBHEHHI) MOJAENH, a TaKKe€ COBPEMEHHBIE CXEMBbI M NPHUMEpPHI UX DPEIICHUS.
OtnenbHOE BHHUMAaHUE YAEJICHO TEOPHH IIACTUH M 00O0JOYEK, YCTOMUYMBOCTH, KPUTCPUSIM M HEITUHEHHBIM
3a71a4aM CTaTH4eCKON MPOYHOCTH, METOy KOHEUHBIX 3JIEMEHTOB, TEPMOHAIPSKEHHBIM KOHCTPYKLIUSIM.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

U3y4YeHHUE IPUKIAJHBIX METOJO0B U MOJEJIEH TEOPUH yNPYrOCTH IIPUMEHUTEIbHO K XapaKTepHbIM VIS
AaBUACTPOCHUSI TOHKOCTECHHBIM  KAapKACHPOBAHHBIM  KOHCTPYKUHMSIM M3  METAUIMYECKHX H
KOMIIO3UIIMOHHBIX MaTepuanoB. B Kypce u3y4aloTcsi Kak KOHTHHYalbHbIE (ONHCHIBAIOIIUECS
mudQepeHIManbHBIMU  YPAaBHEHUSIMH), TaK W JAUCKPETHbIE (CBOASIIMECS K OOJBIINM CHCTEMaM
anreOpanyecKuX YpaBHEHHIH) MOJENH, a TaKXKe COBPEMEHHBIE CXEMbl M NPUMEPHl HUX pEIICHHS.
OtnenbHOE BHHMMAHHE YICIEHO TEOPHHM IUIACTUH M 000JI0YEeK, YCTOHYMBOCTH, KPHUTEPHUSIM U
HEJIMHENHBIM 3aJadyaM CTaTU4ECKOM MPOYHOCTH, METOLY KOHEUYHBIX 3JIEMEHTOB, TEPMOHAIPSKEHHBIM
KOHCTPYKIHUSIM.

33]13‘[1/[ JAUCHUIIINHBI

- TIOJIyYeHHUE CTYACHTAMHU TEOPETHUYECKUX 3HAHUM U MPAKTHUYECKUX HABBIKOB 10 UX MPUMEHEHHIO MPH
UCCIIEeJOBAaHUAX HANPSHKEHHO-I€(OPMUPOBAHHOTO COCTOSHUSA M YCTOWYMBOCTH aBHAKOHCTPYKIIHIA;

- 00yueHHe yMEHHIO MPaBHJIBHO MOAEIMPOBATh U pelaTh KOHKPETHbIE IPOOIEMbl, BOSHUKAIONINE TIPH
npoeKkTupoBaHuu JIA;

- TOATOTOBKAa K pa3pabOoTKaM M MCIOJIb30BAaHUIO COBPEMEHHOTO HPOTPAMMHOTO OOECIECYEHHs II0
npoyHocTy g DBM;

- pacIIMpeHHe U MHTETPUPOBAHUE MOJYYECHHBIX B 00JACTH NMPHUKIAJHONW TEOPUH YNPYTOCTH 3HAHUH B
o0m1yto cucreMy npogeCcCHOHANBHBIX 3HAHUM CTYIEHTOB 10 IpoYHOCTH JIA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

- KOHTHHYAJIbHBIC U JUCKPCTHBIC MOACIN U MCTO/bL HpI/IKJ'IaI[HOI\/’I TCOpUH YIIPYIroCTHu, B T. Y. JIA

KOMIIO3UTHBIX U «TOPSYUX» KOHCTPYKLUH.
YMETb:




- HCIIONB30BaTh MOJyYEHHbIE 3HAHUS NPU PEIICHUH MPAKTUYECKUX M HOBBIX 3a/1a4, JaTbHEHIINX
HCCIICAOBAHUSX 10 PA3BUTHUIO HAYKU O IPOYHOCTH JIA;
- MPaBUJILHO OIIEHUBATh TIONYYEHHBIC PE3yJbTaThl pPa0OT, mMpeniararb WHHOBAI[MOHHBIC |
ONTUMAJIbHBIC PEIICHUS.

BJIAJIETh:

HaBBIKAMU U MeToJaMHU peteHusd 3agad [1TY;

HaBbIKaMU TIOCTPOEHUS HOBBIX MOJIETICH U PACUETHBIX CXEM JJI1 KOHKPETHBIX aBUaKOHCTPYKIINH;
OTIBITOM Pa0OTHI C HOBOW WH(OPMAIMEH U JIUTEPATypol MO AUCIHILIAHE, B T. 4. HA aHIJTUHCKOM

SI3BIKE.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| [Ipenmer kypca. OcHOBHBIE pazaensl. Ero )
POJIb U CBSI3U C IPYTUMHU KYPCaMH.
OcnoBHble TOHATHS. KOHTHHYyanbHbIE U
2 JTUCKPETHBIE MOJIENH MPUKIaTHON 2
TEOpUH YIPYTOCTH.
3 OOmuit BUA KpPUTEPHUEB MPOYHOCTH. )
YacTtHble ciryyau.
4 Oo6mue YpaBHEHHS  YCTOWYHUBOCTHU )
3JIEMEHTOB.
5 @opMBl U pelIeHHs AJI1 YCTOMYMBOCTU )
IUTACTUH U 000JIOUEK.
6 OcobenHocTu paspylieHus )
KOMITIO3UTHBIX 3JIEMEHTOB.
7 Knaccuueckas Teopus TJIaCTHH. 4
l'mnoresa Kupxroda-Jlsisa.
OneMeHTHI TEOpUH 000JI04€K.
8 PazHoBumHOCTH T pepeHITnaTbLHBIX 4 15
ypaBHEHUH 111 0007109eK.
9 VYpaBHEHUSI TEOpUM AHU3OTPOIHBIX U 4
CJIOMCTBIX TIACTHH.
[lonatne o MeTome PEAYKLHMOHHBIX
kodpdurmenro  (MPK).  Penrenue
10 HEJIMHENHBIX 3a1a4 0 Hecylen 4
CIIOCOOHOCTH TOHKOCTEHHBIX
koHCTpyKui no MPK.
Hcnonb3oBanue KOHTHUHYaJIbHBIX
11 MozeJel mpHu MPOEKTUPOBAHUU KpbLIa, 2
¢rozenska u onepenus JIA.
12 Pa3purue HHCTEHHEIX METOMOB PEIICHHA )
3a[a4 NPUKIaTHONW TEOPUU YIIPYTOCTH.
13 OcHOBHBIE ~ TOHATHSL O  MeETOAax 4
KOHEYHBIX 371eMeHTOB (MKD).
14 [Ipocreiimme  Tumbl U cCeMEHCTBa 4
KOHEYHBIX 3JIEMEHTOB.




CkassipHble U HOpMaJIbHbIE KOOPIUHATHI.
15 Bricokorounbie u COITIaCOBaHHbBIE 4
cemeiictrBa KO  CupenmuHoBa U
JlarpanxeBa Tuma.
16 Merton MOJAKOHCTPYKIMN u )
CYIIEP3JIEMEHTOB.
17 Ocob6ennoctu 6omnbiux CJIAY. [Ipsmbie )
U UTEPALlMOHHBIE METOABI UX PELICHUSI.
18  |HenuneWHblE THCKPETHBIE MOJEIH. 2 15
19 TunoBele pacyeTHBIE CXEMBI N‘[’KB npu 2
UCCJIE0BAaHUM AaBUAKOHCTPYKIIMH.
YpaBHEeHUS HPUKIIaTHON
20  |repMOynpyroctTd B KOHTHHYaJbHOM U 2
JUCKPETHOM BUJIE.
[Inactuueckue nedopmanuu,
21 TEPMOIIONI3YYECTh U TEPMOYCTONYHUBOCTD 4
HEPaBHOMEPHO HArpeThIX KOHCTPYKIIHH.
2 Kpatkoe Mo/IBEJICHUE WUTOTOB )
MPOYUTAHHOTO Kypca.
Hroro yacos 60 30
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Ilpeamer kypca. OcHOBHBIE pa3aesbl. Ero pons u ¢Bs3M € IpYrUMHU KypcaMH.

[Ipenmer xypca. OcHOBHbIE pa3zmensl. Ero ponb u cB3M ¢ OpyrMMu Kypcamu. TpeOoBanus K
cnymarensm. Mx cnenmanusanus. Heo6xoaumas nmuteparypa.

2. OcHoBHbIe NOHATUA. KOHTHHYaNIbHBIE ¥ JUCKPETHBIE MOAEIH IIPUKJIAJHON TEOPUHN YIIPYTOCTH.

OcHoBHble NOHATH. KOHTHHyallbHBIE M JAUCKPETHbIE MOZENU IPUKIATHON TEOPUM YIPYTOCTH.
Crenuduka TOHKOCTEHHBIX aBHAKOHCTPYKUMH . Buabpl ©  pomp  pacyeTHBIX  METONOB.
MHOTroypoBHEBOCTh HAIPSHKEHHO-1E(hOPMUPOBAHHOTO COCTOSIHUS. [ TaBHbIe THOTE3bl. JIMHEHHBIE 1
HeJMHEHHBIC MoAean. BUIpI HeTHHEHHOCTEH.

3. O0uwii BUJ KpUTEpreB NpOYHOCTH. YacTHBIE Cllydau.

OOmmit Bua kputepueB mpouHocTd. YacTHble ciydan. OcoOEHHOCTH MOJENel W METONOB JIIs
KOMITIO3UTHBIX M TEPMOHANPSKEHHBIX KOHCTPYKIMM. YUeT KOHIIEHTPAaTOpOB, COEAWHEHHH H
KOMOMHHUPOBAaHHOTO HArpyKeHUsl. Pa3pylieHne npu cyxaTuu U cIBUTE. YCTOHYHUBOCTH 10 DHIepy.

4. O01ue ypaBHEHUS! YCTOWIHBOCTH JIEMEHTOB.

OOmme ypaBHEHHS YCTOWYHMBOCTH DIEMEHTOB. PemieHust aisi mojkperyieHHoW mnanenu. OOmast u
MECTHAas MOTEPs yCTOMUUBOCTH.

5. @opMBI U petieHns AJis yCTOWYMBOCTH IUIACTHH U 000JI0UEK.

@DopMbI U pelIeHUs Al YCTOHYMBOCTH IUIACTUH U 000JI0YEK. YUeT IacTHYecKux AedopManuil mo
lennu. [TonsiTHE 0 3aKpUTHYECKOM JIe(OPMUPOBAHHH.



6. OcoOEHHOCTH pa3pyIIeHHs] KOMITIO3UTHBIX JIEMEHTOB.

OcobOeHHOCTH pa3pylIeHNs] KOMIO3UTHBIX eMeHToB. Kpurepun npounoctu KM B HanpspkeHHAX U
nedopmanusix. BiausiHue noBpexxaeHHA.

7. Knaccnueckast teopus minactud. ['unoreza Kupxroga-Jlssa.

Knaccuueckas Teopus tiactus. ['unore3a Kupxroda-Jlssa. PacnpoctpaHeHrne Ha aHU30TPOIIHbIE U
KOHCTPYKTUBHO-OPTOTPOIIHBIE TJIACTUHBL. YacTHBIE Cllydan W NPHUMEphl pELIeHHs 3a1ad u3ruda
IUTACTHUH.

8. DnemeHTHI Teopuu oboouek. PaznoBuaHOCTH MU hepeHIInaNbHBIX YpaBHEHUHN JIJIsl 000I0UEK.

OneMeHTHl Teopun oOosouek. PaszHoumHocTH auddepeHnranbHbIX ypaBHEHHH sl 00OJIOUEK.
besmomenTHbIe 000moukn. Kpaessie a3 dexTrl. Pemenne mist MUIMHIpUIeCcKod 000I0UKH.

9. ypaBHeHI/ISI TCOPHUHN aHU3O0TPOIHBIX U CJIOUCTBIX IJIACTHUH.

VYpaBHEHHUS] TEOPHH aHW3OTPOIHBIX M CIOHMCTHIX TulacTuH. HenmmHelinvle ypaBHenust Kapmana. Mx
MPHOIIMKEHHBIC PEIICHUSI.

10. TlonsiTne o0 Mertone pemyKIUOHHBIX Kodddurmento (MPK). Pemenne HenmHeWHBIX 3aqad o
Hecylel cnocOOHOCTH TOHKOCTEHHBIX KOHCTpYKuuid o MPK.

[Monsatne o wmetonme penyknuoHHBIX KoddpdunmentoB (MPK). Pemenue HenmuHeWHBIX 3amad o
Hecylel cnocoOHOCTH TOHKOCTEHHBIX KoHCTpyKuuii mo MPK. Ilpubmmkennsie gpopmynsr Kapmana
u Mapreppa ans cxareix iactud. Teopus Barunepa u Kyna npu casure.

11. Vicnonp30Banne KOHTUHYAJIBHBIX MOJEICH NP MPOEKTUPOBAHUM KpbIia, (ro3eisika U OnepeHHs
JIA.

OnucaHue MCHONb30BaHUSI KOHTUHYAJIBHBIX MOJEJICH IMPH MPOCKTUPOBAHUM KpbUia, (prozeisika U
onepenus JIA.

Cemecrtp: 2 (Becennuit)
12. Pa3BuTHE YMCICHHBIX METOIOB PELICHHUS 3a/1a4 MPUKIIAIHON TEOPHH YIIPYTOCTH.

Pa3BuTHe 4YHCICHHBIX METOHOB peHICHUA 3aaa4 HpPIKJ'Ia):[HOﬁ TCOpHUUN YIIPYTIOCTH. OCHOBHEBIE
NpeACTaBJICHUA O CCTOYHBIX METOAAX, MHTCTPO-UHTCPIIOAIHMOHHOM M BapuallMOHHO-PAa3HOCTHOM
noaxogax.

13. OcHOBHBIE IOHATHS O METO/IaX KOHEYHBIX AneMeHToB (MKD).

OcHOBHBIE TIOHATHSL O MeToAax KOoHeyHbIX sneMeHTOB (MKD). BriBog OCHOBHBIX COOTHOILIEHHH
MKD B Marpu4HO-BekTOpHOM (hopme. [IpenmyiiecTBa v ycIOBHS CXOAMMOCTH METOJIA.

14. Tlpocreiimire TUTIBI U CEMEWCTBA KOHEYHBIX 3JIEMEHTOB.

[Ipocrelimue TABL U CEMENCTBAa KOHEYHBIX AEMEHTOB. MOMEHTHBIE 31eMeHThI. [Ipumepsl cTepxkHs,
TpeyroJbHHUKa U OaJKu.

15. CkansipHple ¥ HOpMallbHbIE KOOPAMHATHL. BBICOKOTOWHBIE M cormacoBaHHble cemeicTBa KO
CupenaunoBa u Jlarpanxesa THIIA.

CkansipHble ¥ HOpPMaJIbHBIE KOOpDAMHATHL. BBICOKOTOUYHBIE W coIllacoBaHHBIE cemelicTBa KO
CupengunoBa u Jlarpamkesa tumna. M3onapameTpuieckie KOHEUHbIE 3ieMeHTHI. [IpeoOpa3oBanus
KOOPJIHUHAT.



16. MeTton MOOKOHCTPYKIIHM U CYTIEPIIIEMEHTOB.

Onucanue MeTola MOAKOHCTPYKIMH U CylepajieMeHTOB. PenynupoBaHue OCHOBHON CHCTEMBI
JTUHEHHBIX anredpandeckux ypaBHenuii (CJIAY) MKDO.

17. Ocobennoctu 6onpmmx CJIAY. [IpsiMble 1 HTEpallMOHHBIE METOIBI X PEILICHHUS.

Ocob6ennoctu Oonpiux CJIAY. IlpsMble 1 UTEpalMOHHBIE METOABl MX PEUICHHSA. AJTOPUTMBI U
notpeOHbIe pecypchl Mpu peanusanuu Ha DBM. TouHOCTh penieHusl.

18. HenuHeliHbIe TUCKPETHBIE MOJIEIH.
Henuneitnsie auckperneie Moaenu. Meronas! pemenns. MKO B 3aauax yCTOWIMBOCTH.
19. TunoBsie pacuetHbie cxeMbl MKD npu rccieoBaHny aBUAKOHCTPYKITUH.

TunoBele pacyernoie cxembl MKD mnpu wuccnemoBanmm aBHakoHCTpyKuui. Ilporpammuoe
oOecrieyeHue.

20. YpaBHEHMS IPUKIAAHON TEPMOYIIPYTOCTH B KOHTUHYAJIBHOM U JUCKPETHOM BUJE.

VYpaBHEHUS TNPUKIAAHON TEPMOYNPYTOCTH B KOHTHHYAJIbHOM W JHCKPETHOM BHIe. MeToms!
OIPEIETICHUS TEMIIEPATYPHBIX MOJEH U HAIIPSHKCHUH.

21. IInactuueckue nedopMariy, TepMONOI3YyUeCTh U TEPMOYCTOHYMBOCTh HEPABHOMEPHO HATrPETHIX
KOHCTPYKIUH.

[Tnactuyeckue aedopmanuy, TEPMOIOI3YYECTh U TEPMOYCTOWYHMBOCTH HEPABHOMEPHO HArpeThIX
KOHCTpyKUui. UMCIeHHOE pelIeHne YpPaBHEHHWH TEIUIONPOBOJHOCTH W JIYYHCTOrO TEIIoOOMeHa.
Oco0eHHOCTH IPOYHOCTHOTO pacyeTa TEPMOHANPSKEHHBIX 3JIEMEHTOB.

22. KpaTkoe noiBeieHre UTOTOB MPOYNUTAHHOTO Kypca.

Kparkoe mnoaBeneHre HTOrOB MPOYMTAHHOTO Kypca. 3amadyud M mepcrnektuBbl pazButus [ITV.
Koncynprarnus no cogepkaHuio Kypca H JUTepaType.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

JXenarenbHO HaNMM4KE B ayJUTOPHH KOMIIBIOTEPA C BUICOIIPOCKTOPOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. llpuknamnas Teopus ynpyrocth [ Tekcr] = Applied elasticity/Ban 113u - ae , -M., ®usmarruz, 1959
2. Teopus Tonkux obonouek [Tekcr]/B. B. HoBoxunos, -JI., Cyanpomrus, 1951
3. YerortunBocts yrpyrux cuctem [Tekct]/A. C. Boasmup, -M., @uzmariut, 1963

4. MexaHHWKa TOHKOCTEHHBIX KOHCTpyKIni. Cratuka [ Tekct]/B. JI. bBunepman, -M., MamuHOCTpOeHHE,
1977

JomnonHutensHas auTeparypa
1. MexaHrKa KOHCTPYKITHIA W3 KOMIIO3UIIMOHHBIX Marepuaios [Tekct], cOopuuk Tpynos IV
CHUMIIO3WyMa TI0 MEXaHUKE KOHCTPYKIHUI U3 KOMIIO3UIIMOHHBIX Marepuaiios/oTs. pex. 0. B.
Hemupogckwuii , -HoBocubupck, Hayxka, 1984
2. [IpodHOCTh U YCTOWYMBOCTH 3JIEMEHTOB TOHKOCTEHHBIX KOHCTPYKITUi [ TekcT], cOOpHUK cTaTrei/mos
pen. E. H. Tuxomuposa, -M., Mammnaoctpoenue, 1967



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexuusx ncnosb3yroTcss MyJIbTUMEAUHHBIE TEXHOJIOIMH, BKIIFOUas IEMOHCTPALIMIO IPE3eHTalui U
MpPUMEPOB, HEOOXOAUMO ocBoeHHe koMIuiekca mporpamm NASTRAN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, nzyyaromuii aucuuiuinHy Ilpuxinagnas Teopus ynpyrocTd , JOJDKEH C OIHOW CTOPOHBI,
OBJI3/ICTh OOIIMM TMOHSATHWHBIM aNlaparoM, a C JAPYroil CTOPOHBI, JOJDKCH HAyYWThCS NMPUMEHSTH
TEOPETUUECKUE 3HAHUSI HA IIPAKTHKE.

B pesynbrare u3ydeHus IOUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSTHS,
AKCUOMBI.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPKACHHIA, CBOICTB;

— MOATOTOBKY K UG PEpEeHIMPOBAHHOMY 3a4ETy U 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kadeapa MPOYHOCTH JICTATEIbHbIX alllapaToB

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

Pa3zpatGoTunk: I"H. 3amyna, a-p TexH. Hayk, npodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATh 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOILYKTOB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000NIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyuenus aucuuiuinasl «IIpukinagHas Teopust ynpyrocTu » o0ydaromuiics J0KeH:

3HATb:

- KOHTHHYa&JIbHblE€ M AMCKPETHBIE MOJEIU W METOABI HMPUKIAAHON TEOPUM YIPYIOCTH, B T. Y. UL

KOMITO3UTHBIX U «KTOPSIIUX» KOHCTPYKHHﬁ.

yMeTh:

- HUCHOJb30BaTh IMOJYYCHHBIC 3HAHMUA MPHU PEIICHUM MPAKTUYSCKUX M HOBBIX 3aady, JabHEHIINX
UCCJIC0BAHMX I10 Pa3BUTHIO HAyKu O IIpouHOCcTH JIA;
- MPaBUJIBHO OLIEHUBATh IOJIYYECHHBIE pE3yJabTaThl pPaboOT, Mpenjararb WHHOBALMOHHBIE U

ONITUMAJIbHBIC PCIICHUA.
BJIAA€Th:

- HaBBIKaMU U MeToaMHu pemeHus 3agad 11TV,
- HaBBIKaMH MOCTPOEHUS HOBBIX MOJEIIEN U PACUETHBIX CXEM AJI1 KOHKPETHBIX aBHAKOHCTPYKLNH;
- OMBITOM paboThl ¢ HOBOW WMH(pOpPMANKEH U JTUTEPATYpPOr MO JUCIUILIAHE, B T. Y. HA aHTIIUHCKOM

SI3BIKC.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[[Tummu. Pacuer konec JIA rHa mmummu. badtunr.

. Konebanus npu nosere B HECIIOKOWHOM BO31yXe, B3JleTe U Hocaake. "MaxoBas Tpsicka'.

. Kone6anwus HCCYIINX BUHTOB. «3eMHOMH PE30HAHCH.

. PacueT yactor n (I)OpM COOCTBEHHEIX U3THOHBIX U KPYTWIBHBIX KOJICOaHHMH JIOMACTH.

. Huarpamma Kamnbemra. Konebanus paker.

1
2
3
4. JluHamMu4eckasi IPOYHOCTh BO3AYIIIHOTO BUHTA.
5
6
7

. B3aHMO,Z[CI710TBH€ yopyrux KOJICOaHUI KopIryCca U nNepCMEICHUA KUJAKOT0 TOIUIMBA B Oakax.

o0

. BKCHepI/IMeHT Ha JTWHAMHYCCKHU HOI[OGHBIX MOZACIIAX B A3pOAUHAMUYCCKUX TPY63X.

9. YacroTHble ucnbITaHus. JKeCTKOCTHBIC UCTILITAHUS.

10. Metonb! u3mepenus Bubpanuii JIA B osnere.

11. Teopust 9acTOTHBIX UCTIBITaHHUH. OAHOTOYEYHOE U MHOTOTOUEHYHOE BO30YK/IEHUE.

12. Cxemaru3zanus KOHCTpyKuuu JIA.

13 banounas cxeMarusanus pakeT U CaMOJICTOB C KPbUIbAMHA OOJIBIIIOTO YAIIMHCHUA.

14. YpaBHeHus KoneOaHut CBOOOTHOTO CaMOJIeTa.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Bunmel u 0coOCHHOCTH YNpPYruX KoyieOaHWi JeTaTrenbHbIX amnmaparoB. KonmeOaHus ympyroro
caMoJIeTa C CUCTEMON aBTOMAaTHYECKOTO yIPABICHUSI.

2. W3rubHble ynpyrue konebanus Oallku MOCTOSTHHOTO MOMIEPEYHOTO CEUCHUSI.

3. Wsrubnas xectrocth. "Kpyrminbnas" xectkocts (10 Bpenry). Llentp msruba. Och KeCTKOCTH.
VYpaBHEHHUS! H3TUOHBIX U KPYTHIIBHBIX KOJICOAHUH CTEPIKHEH.

4. Merog 3ananHbix popm. Metonsl byonosa-I'anepkuna, Putna B 3anauax o0 ynpyrux konebaHusx.
5. VYpaBHeHHsT COOCTBEHHBIX W BBIHYKICHHBIX KOJCOAaHWH KOHCTPYKIMH B MaTpuUuHOH Qopme.
Koaddurmentsr naepuum u xxecTrocTH. VX cBoiicTBa.

6. DopMBI ¥ YACTOTHI COOCTBEHHBIX KOJIEOaHUH. YCIOBHSI OPTOrOHAILHOCTH (POPM KOJIeOaHUH.

7. BwiHYy)KAeHHBIE KoJeOaHus cucteM 0e3 TpeHus. Pe3oHaHc.

8. BoIHyX/IeHHBIC KOJICOaHHS CUCTEM C JTMHEWHBIM TPEHHUEM. AMIUIUTYIHBIA U (a30BbIi PE30HAHCHI.
[Tepenaroynbie QyHKIHH.

9. TlonsTe O MeToJax WCCIEAOBAaHUS YNPYrux KojeOaHWil JerarenbHbIX ammapatoB (JIA).
TeopeTnueckne MeETONBI MCCIeAOBaHUs adpoynpyroro BlammozeicTeus JIA ¢ CAY ¢ npuMeHeHHeM
[IBM.

10. Meron cocpenoroueHHblx Macc. DyHkuug BAUSHUSA. YpaBHeHus Jlarpamka ais CHUCTEMBI C n
CTENEHSIMH CBOOOIBL.

11. CoOcTBeHHbIE KoJeOaHHS CHUCTEM C JIMHEHHBIM TpeHHeM. Dusnueckas NpUpoAa pPacCesTHUS
SHEPTrHH NPU KOJIeOaHMsIX KOHCTPYKIHid. JlorapupMudeckuii JeKpeMeHT KoJieOaHu.

12. ®narrep. ®narTep NMPSMOTO KOHCOJNBHO 3alIEMJICHHOTO Kpbuia. M3ruOHO-KPYTWIIBHBIA (rartep
KpbuTa. MeTo/Ibl M Cpe/ICTBa Pe0TBpalieHus (rarTepa.

bumer 1

Yder npu uccienoBaHNY yIIPYTUX KOJIeOaHU cTereHel CBOOOIBI caMoyieTa KaK )KEeCTKOTO Tea.
buer 2

«HyneBpie TOHA» COOCTBEHHBIX KOJIeOaHUI CBOOOHOTO caMolieTa. AKyCTHYECKIe BUOpaIiu.

Kpurepun oneHuBaHus
Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
INPUMEHATh X Ha NPAaKTHKE NPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PELIEHUM.
Onenka omMYHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U 0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJIyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBJICTBOPUTENBHO | 0aiulr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

3ader BBICTABISETCS CTYICHTY, €CJIM OH B OCHOBHOM 3HA€T MaTepHall, TPaMOTHO H MO CYIIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh I0JyuyeHHbIC 3HaHMs Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
pEIIeHUN 3a/1a4 JOCTaTOYHO OOJBIIOE KOJIMIECTBO HETOUHOCTEH.

He3sader BhicTaBisieTCsl CTYIICHTY, KOTOPBIN HE 3HAET OOJbIIeH YacTH OCHOBHOTO COZIep KaHus yueOHOM
MpOrpaMMbl JUCLUIUIMHBL, TOMYCKaeT TpyOble omMOKH B (YOPMYIHPOBKAaX OCHOBHBIX MPUHLUIIOB U HE
yMeeT UCII0JIb30BaTh [I0JIYUYEHHbIE 3HaHUS IIPU PEIICHUH TUIIOBBIX 3a/au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBesneHust qudQepeHIMpoBaHHOTO 3a4eTa M 3adeTa 00ydaroluecss MOTYT TOJIb30BaThCsI
NporpaMMON JUCUMIUIMHBI, a TakKXKe CIPaBOYHOM JUTEPATypOM, BBIYUCIUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKITHIA.

JuddepeHIMpoBaHHBIA 3a4eT M 3a4eT MOXKET MPOBOJUTHCS TI0 MTOTaM TEKYIEH yCIIeBaeMOCTH H
CAa4¥ 3aJaHHH, WIH ITyTeM OpPTaHU3aliH CIISIUATHLHOTO OTPOCa, IIPOBOUMOTO B YCTHOU (hopMme.



