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

YTBEPKAEHO
JupexTop nepenoBoii MHKEHEPHOM
IIKOJbI PAJIMOJIOKALMH,
PaIMOHABUTALMM M MIPOTPAMMH O
HHKCHepHHU

M.A. Kynpos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CTpOI/ITeJ'IBHaSI MECXaHHUKa METAJITTIOKOMITO3UTHBIX KOHCTPYKI_II/Iﬁ
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC MareéMaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: ABHalMOHHBIC TEXHOJIOTHUH

dusrex-mkona aBHAllMOHHBIX 1 LII/I(l)pOBLIX TEXHOJIOTHI
Kaq)e;[pa OPOYHOCTHU JICTATCIIbHBIX aIllapaToOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON aTTECTAIMH:
1 (ocennuit) - 3ayer

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aueT

AynutopHbIX 9acoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHseie 3ansaTus: 0 gac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.. buptok, kaHJ. TEXH. HAyK, CTAPLIMI HAYYHbII COTPYAHUK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl IPOYHOCTH JieTaTelnbHbIX anmaparos 15.03.2024



ITocie

AHHOTANMA
M3y4eHHUS JUCIUILTUHBI "CTpouTeNnbHas MEXaHHHUKA METaJUIOKOMITO3UTHBIX KOHCTPYKIHN" CTYHEHT

[OJyYUT TEOPETHUYECKUE 3HAHUM W IPAKTUYECKUE HABBIKOB 110 UX IPHUMEHEHHMIO IIPU MCCIIENOBaHUSX
HaNpsSYKEHHO-1e(pOPMUPOBAHHOTO COCTOSHUSI M YCTOWYMBOCTH aBHAKOHCTPYKLMWH, HAyYUTHCS IMPABHIBHO
MOZEIMPOBATh U pelIaTh KOHKPETHbIE TPOOIEeMBbl, BOSHUKAIOIIUE ITPU MIPOSKTUPOBaHUH JIA, MOATOTOBUTHCS K

pa3pad

OTKaM 1 UCTIOJIb30BAHUIO COBPCMCHHOTO IIPOTrpaMMHOTI0 o0ecIeueHus 1Mo OPOYHOCTHU IS OBM.

1. leau u 3apauu

Meap AUCUMNIMHBI

- U3y4YEHHUE MPUKIIATHBIX METOAOB U MOJIENEN TEOPHH YIPYTOCTH NIPUMEHUTENBHO K XapaKTEPHBIM IS
aBUACTPOCHUS  TOHKOCTEHHBIM  KAapKaCUpPOBAHHBIM  KOHCTPYKLMSIM U3  METAJUIMYECKUX U
KOMIIO3MIIMOHHBIX MarepuaioB. B Kypce Wu3y4yaloTcsi KaK KOHTHHYajibHbIE (OIHCHIBAIOILUECS
i depeHManbHBIMU  yPAaBHEHUSIMH), TaK W JUCKpPETHBIE (CBOAALIMECS K OOJIBIINM CHCTEMaM
anreOpanyecKux ypaBHEHHI) MOJEIHM, a TaKKe COBPEMEHHBIE CXEMbl M MPUMEPHl UX PELICHHUS.
OtnenbHOE BHUMAHHUE YAEIEHO TEOPUHM IUIACTMH M 000JIOYEK, YCTOHYMBOCTH, KPHUTEPUSIM U
HEJIMHEVHBIM 3a/1a4aM CTaTUYECKOW MPOYHOCTH, METOAY KOHEUHBIX IEMEHTOB, TEPMOHANPSKEHHBIM
KOHCTPYKLIUSM.

3agauu AU CHUIIHHBI

- IIOJY4YEHUE CTYAECHTAaMH TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB 110 UX IIPUMEHEHUIO IIPpU
HCCIICAOBAHUSIX HaIPsLKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI U YyCTOWYMBOCTH aBHAKOHCTPYKLIMH;

- 00y4eHre YMEHHUIO MPaBUIbHO MOAEIUPOBATH U pellaTh KOHKPETHbIE MPOOIeMbl, BOSHUKAIOLINE TPU
npoexkTrpoBaHuu JIA;

- TIOArOTOBKAa K pa3pabOTKaM M HCIHOJIb30BAHUIO COBPEMEHHOIO MPOrPAaMMHOTO OOECIedeHHs I10
npouHocty st OBM;

- pacIIMpeHUe W WHTETPUPOBAHUE MOJyUYECHHBIX B 00IaCTH MPHUKIATHOW TEOPHH YNPYTOCTH 3HAHUN B
00111y10 crucTeMy Npo(heCcCHOHATIBHBIX 3HAHUM CTYEHTOB 10 podHocTH JIA.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00JIacTH CBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHaIbHON
poeCCUOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSTENIBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HaY4YHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTepatype, o0azaeT HaBbIKAMU YCTHOTO M HHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4Yaroninecs J0KHBI

3HATb.

YMETB:

- KOHTHHYa&JIbHblE€ M JUCKPETHbIE MOZEIM U METOAbl IPUKIAJHOM TEOpUM YHpPyrocTd, B T. 4. Ui
KOMITO3UTHBIX U «TOPSYHUX» KOHCTPYKIHUH.

- WCIOJBb30BaTh IMOJIyYCHHBIC 3HAHMS MPH PEIICHUM MPAKTUYECKUX W HOBBIX 3a7a4, AaJbHEHIINX
UCCJIC0BAHMX I10 Pa3BUTHIO HAyKHU O IpouHOocTH JIA;

- IPaBUJILHO OLICHWBATh MOJIYYCHHBIE PE3YJIbTaThl padoT, MpeAaraTb HHHOBALMOHHBIE U ONITUMAaJIbHBIE
peleHusl.

BJIAJIETD:




- HaBbIKAMH U MeToamu pewenus 3anad [TV,

- HaBBIKAMH [TOCTPOEHHUS HOBBIX MOJIEJIEH U PACUETHBIX CXEM ISl KOHKPETHBIX aBUAKOHCTPYKIIMI;

- ONBITOM paboThl ¢ HOBOW MH(OpPMAIUEH W JIMTEPaTypoil MO JTUCIMIUIMHE, B T. Y. HA AHIJIMHCKOM
SI3BIKE.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 CTponTenLHim MeXaHHKa TOHKOCTEHHBIX 5 3
KOHCTPYKLUH.
) CTpOHTGHBHilH MeXaHUKa TOHKOCTEHHBIX ) 3
KOHCTPYKIUH.
3 CTponTenLHim MeXaHHKa TOHKOCTEHHBIX 5
KOHCTPYKLUH.
4 CTpOHTGHBHilH MeXaHUKa TOHKOCTEHHBIX )
KOHCTPYKIUH.
5 CTponTenLHim MeXaHUKa TOHKOCTEHHBIX 5
KOHCTPYKLUH.
6 CTpOHTGHBHilH MeXaHUKa TOHKOCTEHHBIX ) 5
KOHCTPYKIUH.
7 CTponTenLHim MeXaHHKa TOHKOCTEHHBIX 5 4
KOHCTPYKLUH.
] CTpOHTGHBHilH MeXaHUKa TOHKOCTEHHBIX )
KOHCTPYKIUH.
9 CTponTenLHim MeXaHHKa TOHKOCTEHHBIX 4
KOHCTPYKLUH.
10 CTpOHTGHBHilH MeXaHUKa TOHKOCTEHHBIX )
KOHCTPYKIUH.
1 CTponTenLHim MeXaHUKa TOHKOCTEHHBIX 5
KOHCTPYKLUH.
12 CTpOHTGHBHilH MeXaHUKa TOHKOCTEHHBIX )
KOHCTPYKIUH.
13 CTponTenLHim MeXaHUKa TOHKOCTEHHBIX 5
KOHCTPYKLUH.
14 CTpOHTGHBHilH MeXaHUKa TOHKOCTEHHBIX )
KOHCTPYKIUH.
15 YCTOHYMBOCTh YIPYTHX CUCTEM. 4 5
16 | YcToNM4MBOCTD YIPYTHX CHCTEM. 4 5
17 | YcTOMYMBOCTD YIPYTHX CHCTEM. 4 5
18  |KoHCTpYKIIMOHHBIE MaTepHAaJIbI. 4
19  |KoHCTpYKIIMOHHBIE MaTepHAaIIbI. 4
20 Bompocsl  MopenupoBaHHA ~— arperaros 5
KOHCTPYKLUH.
71 Bonpocsl  MozmenupoBaHus — arperaroB )
KOHCTPYKIIUH.
2 Bompocsl  MoaenupoBaHHA — arperaros 4
KOHCTPYKLUH.




73 Bompockl  MonenupoBaHHMsS  arperaroB ’
KOHCTPYKIIUH.
Hroro yacos 60 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)
1. CtpoutenbHasi MEXaHUKA TOHKOCTEHHBIX KOHCTPYKIIHH.
Pabora BruemrHux cui. [loreHnuanbHas 3HEprusi KOHCTPYKIHMU B OOIIEM CITydae Harpy>KEeHHs.
2. CrpouTenbHasi MEXaHUKA TOHKOCTEHHBIX KOHCTPYKIHUH.

Teopema Kactuimano. Ilpwinoxenue Tteopembl KacTwimaHo K pEIICHHIO — CTaTUYECKU
HEOTpeIeIMMBIX 3a/1ad. [IpuHIn HauMenblei padbotel. Teopema B3anmuocTH padot (bertn).

3. CrpoutenpHas MEXaHHWKa TOHKOCTEHHBIX KOHCTPYKIIHIA.

Teopema B3aumHocTH nepemenieanii (MakcBemna). Materpan Mopa, onpenenenue mnepeMenieHnii
To4yek KoHcTpykumu. Crocob Bepemaruna.

4. CTpOI/ITeJ'IBHaSI MCXaHHKa TOHKOCTCHHBIX KOHCprKLIPIﬁ.

Pacuer CTaTH4YCCKHU HCONPCACIINMBIX CHCTCEM MECTOAOM CHII. CreneHb CTaTHYECKOU
HEONPCACTINMOCTHU.

5. CtpoutenpHas MEXaHWKa TOHKOCTEHHBIX KOHCTPYKIIHI.

Kanonuueckue ypaBHEHMs MeToa CUJI. YIPOLIEHUs IPH pacuyeTe CUMMETPHUHBIX cucTeM. Pacuer
CTaTHMYECKH HEONPEAEIUMBIX CHCTEM METOAOM NEPEMEIIEHUM.

6. CTpOI/ITeJ'IBHaSI MCXaHHKa TOHKOCTCHHBIX KOHCprKLIPIﬁ.

CrerneHb KUHEMATHYECKOW HEONPEACTUMOCTH. BBIOOP HEW3BECTHBIX YIIIOBBIX W JIMHEWHBIX
nepemMenieHnit. COOTHOIIECHHSI MEX]Ty KOHIIEBEIMA MOMEHTaMHU U YITIOBBIMHE Jie(hOpMALIASIMHU.

7. CtpouTtenpHas MEXaHWKa TOHKOCTEHHBIX KOHCTPYKIIHIA.

Omnpenenenne u KiaccupuKanmsg TOHKOCTEHHBIX OpychbeB. [loHATHA O cBOOOTHOM M CTECHEHHOM
kpyueHun. CBoOomHOE KpyueHHe Opyca ¢ OTKpbITHIM IpoduieM. KacarenbHble HampsyKeHUs NpH
nzrude Opyca ¢ OTKPHITHIM MPOQUIEM.

8. CTpOI/ITeJ'IBHaSI MCXaHHKa TOHKOCTCHHBIX KOHCprKLIPIﬁ.

Hentp uzruda, BeiBox GopMyn JUisi onpeaeseHus] KOOpAWHAT LeHTpa uirubato. Jlemnananus Touek
[IOIIEPEYHOI0 CEYEHUS IPU KPYUECHUU.

9. CrpoutenpHas MEXaHWKa TOHKOCTEHHBIX KOHCTPYKIIHI.

Teopust CTECHEHHOTO KpYy4YeHUS TOHKOCTEHHBIX OpYyCheB C OTKPBITHIM mpoduieM. BriBox
TQQepeHInaTbHOr0 YPaBHEHUSI CTECHEHHOTO Kpy4eHusl. I3ruOHO-Kpy TALINI OMMOMEHT.




10. CtpouTenbHas MEXaHHUKAa TOHKOCTEHHBIX KOHCTPYKITUH.

WnTerpupoBanue ypaBHEHMs CTECHEHHOI'O KpydeHHWs, I'paHUuYHble ycioBus. llpumeHenue merozna
HaydaJIbHBIX IapaMeTPOB K pacyeTy CTECHEHHOIO KPYUEHHUSI TOHKOCTEHHOTO CTEPKHS.

11. CTpOI/ITeJ'IBHaSI MEXaHHWKa TOHKOCTCHHBIX KOHCTPYKHHﬁ.

CB0OOIHOE KpydYeHHE TOHKOCTCHHOTO Opyca ¢ 3aMKHYTBIM KOHTypoM. OmpenerneHune KacaTeIbHbIX
ycunuii (hopmyna bpenra), yrinoB 3akpyduBaHus U JACTUIAHAIUH TOTIEPEUHOTO CEUCHHS.

12. CtpouTenbHas MEXaHHUKA TOHKOCTEHHBIX KOHCTPYKITUH.

KacarenpHble HampspkeHus npu M3ruOe TOHKOCTEHHOTO Opyca ¢ 3aMKHYTBIM KOHTYpoM. LleHTp
n3ruba. KacarenbHble ycuinus npu KpydeHUH U M3THOE TOHKOCTEHHOTO Opyca ¢ MHOTO 3aMKHYTBIM
KOHTYPOM IIOIIEPEYHOTO CEYEHMUS.

13. CrpoutenbHas MEXaHHKa TOHKOCTEHHBIX KOHCTPYKLUH.
OCHOBHBIE CHIJIOBBIE 3JIEMEHTHI PA3JINYHBIX TUIIOB aBUALIMOHHBIX KOHCTPYKIHUI.
14. CrpoutenbHas MEXaHHKa TOHKOCTEHHBIX KOHCTPYKLIUH.
Pacnipenenenue a3poguHaMUYECKUX U MHEPLIMOHHBIX HArpy30K.
Cemecrtp: 2 (Becennuit)
15. YcTounBOCTE yIPYTHUX CHCTEM.

[MpomonbHbI M3rKO CTEPKHS B Mpelenax ynpyroctu (3amada Diinepa). 3aBUCUMOCTh KPUTHYECKOH
CHJIBI OT YCJIOBUH 3aKkperuieHus cTepkHsS. BpiBog oOmero ypaBHEHUSI YOpPYrod JIMHUH
CKATO-U30THYTOrO CTEPKHS IIPU AEUCTBUU PAaCIPENEICHHON U COCPENOTOYEHHOM HArpy30K.

16. YcTOMUNBOCTD YIIPYTUX CUCTEM.

Pacuer cTepkHEell Ha TPONOJIBHO-TIONEPEYHBIH M3rMO0 METOJOM HAYaJIbHBIX HapaMeTpOB.
YCTOMYHUBOCTh CTEpKHEH NEPEMEHHOIO CEYEHUsT INpU JEHUCTBUM CUCTEMBI  IPOJOJIBHBIX
COCPENOTOYECHHBIX CHUIL

17. YcToMUnBOCT yIPYTHUX CHCTEM.

DHepreTUYecKue METOIbl ONPENEICHUsS KPUTHUECKOW CHIIBI: METOJ] PHEpPreTHYecKoro OajaHca,
Meton Puma-Tumomenko. [Ipenensr mpumernMocT Gopmynsl Ditsiepa. YCTOHYMBOCTH CTEpIKHEH
IpH IJIaCTUYECKUX JedopMauusix 3a NpPeAesioM YNpyrocTu: Tteopusi OHreccepa - Kapmana,
Onreccepa - Hlennu.

18. KoHCTpYKIIMOHHBIE MaTePHUAIIbI.

AmoMuHueBble cIutaBbl: TutaHoBeie crutaBbl. Cranu. Kommosunmonubsie marepuanbl. CBolicTBa
KOHCTPYKITMOHHBIX MaTepHualioB. PacueTHbIe XapaKTEPUCTUKHN KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

19. KoHCTpYKIIMOHHBIE MATEPUATIBL.

KoncrpykruBHO-cunoBasgs cxema. CHIIOBBIE 3J€MEHTHl KOHCTpYKIMH. He CHIIOBBIE 3JIeMEHTHI
KOHCTPYKLUH.

20. Borrpochkl MOAIETMPOBAaHUA arperaroB KOHCTPYKIIHH.



banounas mozxens kpbuia. banounast Moaens ctabmin3aropa U KUJIs.
21. Borpochkl MOAETMPOBAaHUA arperaroB KOHCTPYKIIHH.

Banounas moaens Qrozemnsoka.

22. Borrpochl MOAETUPOBAHUA arperaroB KOHCTPYKIIHH.
[TnacTuHHas MOAETb KPbUIA MAJIOTO yATHHEHHS.

23. Bonrpochl MOAETMPOBAHUA arperaroB KOHCTPYKIIHH.

banounast Mozeb AIEMEHTOB MEXaHU3ALNH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. Conporusnenune marepuanoB [Tekcr] : yued. mocoowue aist By3oB / FO. H. PabotnoB .— M. : U3a-Bo
Mock. yH-Ta, 1950 .— 335 c.
2. ConporuBnenue marepuanon [Tekct] : yaueOHuk mist By30B / B. M. deonockeB .— 9-e us., mepepad.
— M. : Hayka, 1986 .— 512 c.
3. Teopus ynpyroctu [Tekcr] / C. I1. Tumomenko ; niep. ¢ annn. H. A. llommaa .— JI. ; M. :
T'ocrexuspar, 1934 .— 451 c.

JomnonHurenbsHas auTeparypa
1. Pacuer camonera Ha mpodnHocTs [Tekct] : yueOnuk st By30B / B. M. Ctpurynos .— M. :
Mammunoctpoenue, 1984 .— 374 c.
2. YcroitunBocTh cTepykHel macTuH U ooonouek [Tekct]/C. I1. Tumontenko , mox pex. 2. U.
I'puromntoka, -M., Hayka, 1971

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HCTIOIb3YETCS MYJbTUMEIUNHAS TOCKA.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHt, n3ydaromuii 1ucuuIuinHy "CTpouTenbHass MEXaHUKa METaJNIOKOMITO3UTHBIX KOHCTPYKITH",
JIOJDKEH C OJHOM CTOPOHBI, OBIAAETh OOIIMM MOHSTHHHBIM alaparoM, a ¢ APYroil CTOPOHBI, JOJKEH
HAy4YHUTHCS IPUMEHITh TEOPETUUECKHIE 3HAHNS HA TIPAKTHKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYIACHT JOJDKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
AKCHOMBI.



VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HapsKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpems s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— mpopaboTKy ydeOHOro Mmarepuaina (1o yuyeOHOW M HaydyHOU JIUTEpaType), MOJArOTOBKY OTBETOB Ha
BOIIPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOSATEIIFHOTO HW3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUMN, CBOICTB;

— MOJTOTOBKY K 3a4eTy U auddepeHnrpoBaHHOMY 3a4eTy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENLHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTIENBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUsAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
Kaq)e;[pa OPOYHOCTHU JICTATCIIbHBIX aIllapaToOB

Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: B.1. buprok, kaHA. TEXH. HayK, CTapIINil HAYYHBIN COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHHKH B 00JIacTH cBOel |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCcCHOHANBHOM I TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYMMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢eccCHOHAIbHOW TEPMUHOIOTHEH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOM B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

B pesynbrare usydenus auciuiuinHbl «CTpOUTEIbHAS MEXaHHKA METAJIOKOMITO3UTHBIX KOHCTPYKIHHA )
00yJarouiCs JTOIDKEH:

3HATh:
- KOHTUHYaJbHbIE U JUCKPETHBIE MOACIU W METOAbl MPUKIATHON TEOPUU YNPYrocTH, B T. Y. JIS
KOMITO3UTHBIX U «TOPSYHX» KOHCTPYKILIHH.

yMeTh:
- HCIIONB30BaTh MOJNyYeHHbIE 3HAHUS TPHU PEHICHUH IPAKTUYECKUX M HOBBIX 3a/1ad, JalbHEUIINX
HCCIICAOBAHUSX 10 PA3BUTHUIO HAYKU O IPOYHOCTH JIA;
- IPaBUIILHO OIICHWBATh MOJTYYCHHBIC PE3YNILTaThl PadoT, peiiaraTh UHHOBAIIMOHHBIE U ONITUMAaIIbHBIE
peLIEHUS.

BJaJeTh:
- HaBbIKaMM U MeToamMu peienus 3a1a4 [ITY;
- HaBBIKAMH [TOCTPOCHHUS HOBBIX MOJIEJIEN U PACUETHBIX CXEM JIJIsl KOHKPETHBIX aBUAKOHCTPYKIIHIA;
- ONBITOM pa0OTHI ¢ HOBOW WMH(pOpPMaNMeWd W JHUTEPaTypod MO JUCIUIUIMHE, B T. 9. Ha aHTJIUHCKOM
SI3BIKE.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1. B ropusonTanpHOM IojeTe ¢ camoinera cOpaceiBaeTcsa rpy3. Onpeaenuts meperpy3ky M paauyc
WCKPUBIICHHS TPAEKTOPUU B MOMEHT cOpoca rpysa.

2. OmpenenuTh BEIMYMHY TIEPETPy30K Ny U NZ IPH BHITOTHEHUH CaMOJIETOM MTPAaBUIIHOTO BHpaXKa C
YIJIOM KpeHa 7Y .

3. CamoreT momnaiaeT B pe3KOOTpaHMUEHHBIN MOPBIB HECTTOKOHHOTO Bo3ayxa W . OnpenenuTs paanyc
HCKPHBIICHUSI TPACKTOPUH B HauaJIbHBII MOMEHT.

4. C xaxo#l 1enblo BBOAUTCA ciiydail HarpyxeHusi C aist Kpblla, €Clid Neperpys3ka npu 3tom ny = 0, a
CKOpPOCTHOM Harop Tako# ke, Kak U B ciy4ae A' ?

5. B xakom ciydae A' unu J[' pacderHas paspyliaromiasi Harpy3ka Ha Kpbuio 6onbine? Mmeet nu cMbIct
paccMaTpuBaTh 3TH JIBa ciyvasi?

6. B xakom ciaydae A uiu A' KpyTAIIMKA MOMEHT, JCHCTBYIONINI Ha KpbuIo OyneT Oombiue?

7. Tlouemy mpu pacueTe Y3JOBBIX COCIMHEHHMH BBOAWUTCS JOMOJHHUTEIBHBIN KOA(PPHUIMEHT
6e3omacHocTH?

8. Kakue BUIBI Harpy30K ACMCTBYIOT Ha IBUTaTeIbHBIE YCTAHOBKH?

9. Haiftu nHaubonee HEBBHITOJHOE COOTHOLICHHE MEXAY COCTABISIONIMMUA CKOPOCTH TIOPBIBA
HecNoKoiHoro Bo3nyxa Wx u W y mns onpeneneHust A nd mpu yciaoBUH W=AWx 2 + Wy 2
=15m/c.

10. OmpenenuTh npupamieHHe NEperpy3kd A ny mpud pe3KoM YBEIWYEHWH TATH JBUTaTeNsl Ha
BeJnuuHY A P (MCXOMHBIN pEXHUM - TOPU3OHTAIBHBIH MOJIET).

11. CpaBHMTH BeIMYMHBl M3TMOAIOMIMX MOMEHTOB B KODHEBOM CEUEHHMM KpblIa HPSAMOTO U
CTPEJIOBUAHOTO KPBUILEB IPU OAWHAKOBBIX NyG M OAMHAKOBBIX CTPOUTEIBHBIX pa3Maxax Kpbuia.




12. Tlpoananu3upoBaTh BIUAHNUE "KPUBU3HBI 3¢MIIH" Ha BEIMYUHY MEpeTPy3KHU CaMOJIETa.

13. Jlnsa npoduiist, yKpeIieHHOTO Ha MpYyKuHe skecTkocTu C, OIpeenuTh MaKCUMaJIbHbIe HAarpy3Ku OT
OJHOKPAaTHOTO HOPBIBA HECTIOKOWHOTO BO3IyXa.

14. OmpenenuThs pacnpeneiieHHe Neperpy3ok BAoJb (Io3esika caMojeTa INpU MOCagKe Ha IVIaBHBIC
IIaCCH.

15. OmnpenenuTbh pacmpeneneHue Meperpy3ok BAONb (ro3eishka caMolieTa IpU  MaHEeBpe B
BEPTUKAJIHHON IIOCKOCTH.

16. Jlng camornera Tuna "neTaroliee Kppuio" pacrpeselieHiue Beca KOHCTPYKIIUH U 000PYIOBaHHUS BIOJIb
pa3mMaxa UMeeT TaKylo e GOopMy KaK W pacrpeneieHue adpoInHaMHUYECKUX CHII. YKa3aTh pacyeTHBIH
Cly4ai JUisl KpbuIa.

17. Inst camoneTa ¢ 3alaHHBIM PacueTHBIM BECOM TOpIOYee MOXKET OBITh Pa3MELICHO B KPbUIE WM B
¢rozenspke. Ykazarh, Kakoil BapraHT OyzieT 0oliee TsHKEIbIM 110 IPOYHOCTH JIJISl KpbUIa U I (Dro3erisika
B MOJIETHBIX M MOCAJ0YHBIX CIy4asX Harpy>KeHusl.

18. Omnpenenuth MaKCUMaJbHBIE HArpy3KH IPU pPa3BOPOTE CaMoOJIeTa Ha pYyJEXKKe, ecld 3aJaHa
CKOPOCTh pyiieHusi V , Kojlesl maccu lmr , BbICOTa 10 LIEHTpa Macc camojera, Bec camoieta G u
K03(D(UITUEHT CHeTIeH sl IacCH C IOBEPXHOCTHIO a3poapoMa L.

19. Nmerorcst 1B MIICHTUYHBIE KOHCTPYKIMH, U3TOTOBIEHHbBIE U3 PA3HBIX MAaTEPHAJIOB: U3 IIOPAI U
IUIaCTMAcChl. YUHTHIBAsA, YTO KO3(p(PHULMEHT Bapraluy NPOYHOCTH ISl MJIACTMACCOBBIX KOHCTPYKIHMA
BBIIIIE, YEM JUIS AOPAlCBBIX  YIUI > yI , yKa3aTh, B KakoM ciydae Kod(QOUIMEHT 0E301MacHOCTH
JNOJDKEH HWMETh Oonbllylo BennduHy. Kak mpou3BeCTH OLEGHKY 3HaueHuil ko3(hduuueHToB
6e3omacHocTH?

20. VYka3aThb OrpaHMYEHHE PEXKHMOB OKCIUTyaTallMM CaMoOJIeTa, €CIM Ha YYrOTOBOM CaMoJjeTe
0OHapy>KeH HEJOCTAaTOK MPOYHOCTH KpbLIIa.

21. OnpenenuTb OrpaHUYCHUE PEXUMOB SKCIUTyaTalliM CaMmoJIeTa, €CIM Ha TOTOBOM CaMoJieTe
OOHapy’KeH HeJI0CTATOK MPOYHOCTH BEPTUKAILHOTO OTIEPEHUSL.

22. OmpenenuTh OTrpaHUYEHHE pPEKUMOB SKCIUTyaTallid caMolieTa, €Cld Ha TOTOBOM CaMoJjeTe
00OHapyKeH HeJIOCTaTOK MPOYHOCTH TOPU30HTAIBHOTO OTIEPEHUSI.

23. B xakoM ciyyae CTOSHOYHBIC HAarpy3Kd Ha IIACCH caMoJieTa C TpeMs HOramu (IBE IIABHBIX H
HOCOBasi CTOMKa) OymyT OOJbIIe:

a. CTOWKH JKECTKHE,

0. CTOWMKM MsTKHE (YyIpyTHe)

24. OnpenenuTb CTOSHOYHBIE HArpy3KH Ha YEThIPE OMOPbI BEPTOJIETA, CTOSILETO Ha FOPU30HTAIBHOM
MOBEPXHOCTH, €CIIU €r0 LIEHTP MACC CMEIEeH OTHOCUTENIFHO IIEHTPAJIbHBIX OCeil KaK yKa3aHO Ha BHJIC B
1aHe: kecTKOCTH ocHOBHBIX omop K1 K2 u mepennux omop K1’ K2’ 3amansl.

Uro Takoe CHJIOBBIE 3JIEMEHThl KOHCTpYKUMU? KakoBa poib pa3iMyHbIX CHIJIOBBIX 3JIEMEHTOB B KPBLIC
OOJIBIIOTO YITHHEHUS?

25. Kakue Harpy3ku B CEYEHUHM KpbUla ACHCTBYIOT B IOJICTHBIX CIIy4asX W KaKUMH CHJIOBBIMHU
3JIEMEHTaMH OHH B OCHOBHOM BOCIIPHHHUMAIOTCS?

26. Kakue 3neMeHTbl KOHCTPYKIMU KPbLIa ONMPENEIISIOT )KECTKOCTH U3ru0a v KpyueHus?

27. Kak Oymer M3MEHSATHCS BEJIMYMHA KPYTSIIETO MOMEHTa B KOPHE KpbUa NPU CMELICHHH OCH
KECTKOCTH K HOCKY KpbLia?

28. KakoBo HazHaueHHe HepBIOp Kpbina? M3 Kakux coOOpakeHWH OINpeneNsieTCsl PacCTOSHUE MEXITY
HepBIOpaMu?

29. Kaxoii cThIK OOIIMBKY - MPOAOJIBHBINA MM TONEPEUHBIH - OKa3bIBaeTCsl Oosiee Harpy>KeHHBIM?

30. [l cedeHus KpbUla C 3aJaHHBIMHU pa3MepaMu ONPEACIUTh MTOJI0KECHNE LICHTPA KECTKOCTH:

a) TOHKOCTEHHBI MIBEJIED,

0) TpexXJIOHKEPOHHOE KPBLIO (TJIOLIaIN BCEX MOJIOK OAMHAKOBEIE).

32. OnpenenuTh BETMYMHY HAMOOJBINETO HANPSDKEHUS B KOpIIyce OaUIMCTHYECKONW PaKeThl, €CIH Ha
HEero JCWCTBYIOT M3TMOaromuii MOMEHT Mu3r u BHyTpeHHee n30biTouHOe naBieHue AP : orcek
KOpITyCca CYUTATh HMINHIPUIECKHUM.

33. Jloctpouth amoopbl Mwu3r u Q mius cBOOOMHON OalIk TOCTOSHHOTO CEYCHHS C 3aJaHHBIMU
pa3MepaMu, Ha KOTOpYIO JeHCTBYeT BepTukanbHas cuiaa P Kakomy ciydaio HarpykeHus camolera
COOTBETCTBYET YCIJIOBHE 3aJa4u?

34. TloctpouTh dmr0pbl Mu3T 1 Q J1st CBOOOAHOM OaNTKK MOCTOSIHHOTO CEUCHHMS, JIexKallel Ha IaKon
MOBEPXHOCTH: HA KOHel Oallku NapaieNIbHO IUIOCKOCTH aercTByeT cuina P. Kakomy ciyuwaro
Harpy>KeHusi CaMoJIeTa COOTBETCTBYET YCIOBHE 3a1a4u?

35. banka mOCTOSSHHOTO CEYEeHHMs JIEXUT Ha JIByX onopax (cM. puc.). [Toctpouts smtopsl Musr u Q ans
HAyaJIbHOTO MOMEHTA, BPEMEHH, KOT/Ia OJJHA U3 OTIOP MIHOBEHHO YOMpaeTcH.



36. Ilpn craTMyecKUX HCIBITAaHUAX MPSIMOTO KpbUIAa OIBITHOIO CaMOJIETa BBISBIEHO, YTO M3TMOHAs
XKECTKOCTbh IPEBHIIACT ONPEACICHHYIO PacueTOM M NMPUHATYIO MIPU ONpeleslieHnd  VKp ¢rarrepa, a
KpPYTHJIbHAsl JKECTKOCTh COOTBETCTBYeT pacueTHOH. Kak u3MeHuTCs KpuUTHUYECKash CKOpOCTh
U3rUOHO-KPYTUIIBHOTO (hiiaTTepa?

37. Kak u3MEHHUTCS KPUTHUYECKAS! CKOPOCTh M3rHOHO-KPYTHIILHOTO (hiaTTepa npsiMoro Kpbljia, €CIH €ro
KECTKOCTh Ha KpyueHue yBenuuusaercs Ha 20%?

38. Ilouemy mnpoTHBOdIATTEpHBIE TI'Py3bI-OAJIAHCHUPHI JUIS TOBBILEHUS VKpP HM3THOHO-KPYTHUIBHOTO
(uaTTepa ycTaHaBIMBAIOTCS, KaK MPAaBUIJIO B HOCKE KOHIIEBOM YacTH Kpblia ?

39. Kak nposiBisieTcss npubImKkeHrne CKOPOCTH TI0JIeTa K KPUTUIECKOH CKOPOCTH peBepca JIepOHOB?

40. ['me paunoHaIBHO yCTaHABIMBATH OycTep: OnmKe K PyJeBOW-NOBEPXHOCTH WM ONMXKe K pblyary
yIpaBiieHus?

41. IlomyunTts BbIpa’keHHE AJIS MOTEHIMAJIbHON SHepruu aedopmanuy OalKkyu MEPEMEHHOTO CEYECHUS
MpHU KPYUYEHHUHU U U3rude.

42. OnpenenauTb KPUTHUECKYIO CKOPOCTbH IMBEPreHIMU KECTKOTO OTCEKa KpbLia, YKPEIJICHHOTO Ha
JIByX YHPYTHX CTaJbHBIX CTEP)KHAX KPYIJIOTO ceueHus: JuuHa Al, nuamerp crepxkneit d

43. OrmpenenanTh OTHOIIEHHWE KPUTHUECKHUX CKOPOCTEH peBepca W AUBEPTEHIIMH IOTYKECTKOTO
aneMeHTa Kpbiia. [Ipoananu3upoBars BIMSHUE PAa3IHYHBIX TAPaAMETPOB.

44. OmpenenuTs KPUTHYECKYIO CKOPOCTh JUBEPreHUUH IMPSIMOTrO Kpblla ¢ OaKOM Ha KOHLIE: 3a/JaHBbI
GJp = const , mza(z) , mzo(0ak) pazMepbl U HHEPIIMOHHO-MACCOBBIE XapaKTEPUCTUKH.

45. Onpenenuts GOPMBI K YACTOTHI COOCTBEHHBIX M3TMOHBIX KOJIEOAHUH OaIKU MOCTOSHHOTO CEYCHUS

46. OnpenenuTth GOPMBI M YaCTOTHI COOCTBEHHBIX M3THOHBIX KOJIeOaHU" OaNKW MOCTOSHHOTO CEYCHUS
EJp=const m(z)=const c rpy3oM Ha KOHIIE.

47. OnpeaenuTh COOCTBEHHYIO YaCTOTY MHEPIIMOHHOTO JieMIdepa (Macca m ¢ Jr0PTOM), €CIH 3a1aHbI
KecTKOCTH Npy*HuH K1, ¥ k2. [ocTpouTh 3aBUCHMOCTB YaCTOTHI OT BEJIMYMHBI 3a30pa 0. M HAYaJIbHOM
ckopoct VO , TpeHHEM IpeHeOpeyb.

48. OnpenenuTb COOCTBEHHYIO YacTOTY MAasTHUKOBOTO AeMIepa U MOCTPOUTH 3aBUCUMOCTD YaCTOTHI
OT HadaJbHON aMIUIUTYIbl KoneOaHwi (ygap O CTEHKY CYHMTaTh a0CcoMoTHO ympyruM, a/l mamas
BEJIMYMHA).

49. TloyeMy y HOCOBBIX OHOp IIACCH MpPEIyCMarpuUBacTCi BBIHOC KOJEC Has3aJ OTHOCUTENIBHO OCH
opueHTtupa’?

50. Koncrpykuus 6bu1a HarpykeHa N1 = 20000 nuknamu Harpy3ku. Paspymiaroriee 4uciio UKIOB MPH
stoi Harpyzke Nlp = 50000. IIpumeHss 3akoH JIMHEWHOTO CYMMHPOBAHMS YCTaJOCTHBIX
MIOBPEXKIEHUM, ONPENENIUTh CKOJBKO IIMKJIOB 10 Pa3pyllEHHs BBIAEPKUT KOHCTPYKLHS IIOCJE 3TOrO,
€CJIM TIOCNEAYIoLIee Harpy>KeHHe MPOU3BOANUTCS HArPYy3K0i ¢ aMmmuTyaoi P2, KoTopoil cooTBeTCTBYET
paspymaroree uncio nukioB N2p= 100.000.

51.  OmnpenenuTh  IOJTOBEYHOCTh  JJIEMEHTA  KOHCTPYKIMM TOpPU  JICHCTBUU  HANPSIKCHHS
o(t)=00(3+sinnt/30 t) ecnu 3amana kpuBas Bemepa

52. Ompenenuts JONTOBEYHOCTHb JETANH, HArpy>KEHHOW MEPUOIUYECKHM LHKIOM HaNpsOKCHUS,
IIpUBEJEHHBIM Ha pucyHke. Kpusas Bennepa 3anana.

53. JlBa HEMaHEBPEHHBIX CaMOJIETa HWACHTHYHOW KOHCTPYKIMH HCIIONb3YIOTCS AJISl TOJIETOB Ha
pasHbix BeicoTax: mepBbiii Ha 10000 M, BTOpOoit Ha 1000 M. Y kakoro camoinera OyneT OOMbIIe CPOK
CITYy>KOBI?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITpumepHbIe BOIPOCY K 3a4eTy:

1.  CoBpemeHHbIE METOIbl PENIAMEHTHPOBAHUS IIPOYHOCTH JIETaTeIbHbIX amnmnaparoB. Hopwmbl
MIPOYHOCTH CAMOJIETOB.

Knaccudukanus camoneros B Hopmax npouHoctu.

MakcumanbHast SKCIUTyaTalOHHasl Ieperpy3Ka Ipyu MaHeBpe.

BriBog Gpopmysibl 7151 MaHEBPEHHOM MEperpy3Ku € MOMOIIBIO TEOPUH MOJO0HS U Pa3sMEPHOCTEH.
CooTHoLIeHKE AJIs1 OTPULIATEIbHBIX MAaHEBPEHHBIX MEPErPY30K.

D¢ dexkTuBHBINA TOPBHIB HECIIOKOWHOTO BO3AYyXa.

MaxkcumanbHast SKCIUTyaTalOHHAasl IEPerpy3Ka MpH MOJIETE B HECIIOKOMHOM BO3IyXe.

e ol

CoOTHOIIIEHHE JUIA MHHHMAaJIbHOH NEpCrpy3Ku Mnpu MmoJICTC CaMoJICTa B HECIOKOMHOM BO3aYyXE.



9. YcTpoiicTBO MpOCTEHIINX Meperpy304HbIX MPUOOPOB THHA V - g.

10. Onenka BnustHUS "KPUBU3HBI 3eMJIN" HA BEIMYUHBI IEPETPY30K COBPEMEHHBIX CAMOJIETOB.
11. MakcumMasbHbIe SKCIUTyaTallMOHHbIE HAarpy3Kku. PacueTHble Harpy3Ku.

12. PacueTHble ciydau HarpyXeHHs KpbLia.

13. OmpeneneHue Harpy3ok, IAEHCTBYIOIIMX HAa KOHCTPYKIMIO KpblJa caMoJieTa B TMOJETHBIX U
MOCAIOYHBIX CIydasiX.

14. Tloctpoenue smop Qy , Musr, Mxp amns kpbuia.
15. Ompenenenue yriia OTKIOHEHHs SIEPOHOB B ciydasx HarpyxxeHus B u C.
16. Cityuau Harpy>KeHHs JIEPOHOB U B3JIETHO-II0CAI0YHON MEXaHU3alUU KPbLIA.

17. Kak u3mensieTcs pacrpenesieHue MOrOHHBIX a’pOJMHAMUYECKUX HArPY30K Ha YIPYIOM KpBUIE IO
CPaBHEHHIO C KECTKHM KPBUIOM, €CIId CTpe0o"BUIHOCTH Kpbuta =0, ¢ >0, x <0.

18. Cayuyau HarpykeHusi TOPU30HTAILHOTO OMIEPEHMS.

19. Cayyau HarpyxeHusi BEpTUKAJILHOTO OTIEPEHUSI.

20. Harpy3ku, neficTBytomiue Ha (Qro3eispk camoeTa.

21. Ioctpoenue smrop Qy, Qz, My, Mz, Mx a1 Qro3ensbka B pa3iMyHBIX CIydasiX HarpyKeHHsI.
22. Ciyyau Harpy>XeHus IPOBOJKU yIPABICHUS.

23. OnpefeneHre Harpy30K Ha IMIACCH B TIOCAI0YHBIX CIy4asx, Meperpy3Ku Mpu MOCaIKe.

24. BoiBot GOpMYITBI JJIs1 CKOPOCTH MApANTIOTHPOBAHUS CAaMOJIETA.

25. Onpenenenue peayMPOBaHHONW MacChl CaMoJIeTa IPH MOCAIKe HA OCHOBHBIC LITACCH.

26. Ciryyau Harpy >kKeHHs I1acCu.

27. KpuBble IOBTOPSEMOCTH HAarpy3oK M UX HCIOJIb30BAaHUE B HOPMHUPOBAHMU PACUETHBIX YCIIOBHUM
MIPOYHOCTH.

28. [IpumeHeHne MeTona CTAaTUCTUYECKOTO MOJICIUPOBAHUS Ul OINpEAee "HUSl IKCIUTyaTallMOHHBIX
Harpy3oK.

29. BriBOz (hOpMyIIBI [UIsl BEPOSTHOCTHU paspylieHHs: camoneTa. HaiexxHOCTh KOHCTPYKIIUH.
30. BepossTHOCTHBIE METO/IBI OIICHKH BEJTHMYUH KO3PPHUIIMEHTOB OE30MaCHOCTH.

31. ®yHKIMA pacnpeneneHus MPOYHOCTH NMPH XPYNKOM pas3pylleHHH W (YHK LU pacrpeiereHus
MPOYHOCTH aBUALIMOHHBIX KOHCTPYKLIUH.

32. BepOSITHOCTHO—CTaTI/ICTI/ILIeCKI/Ie MCTOJAbI HOPMUPOBAHU ITPOYHOCTH.

33. OCHOBHBIE THOJIOKCHUS PAaCUYCTHBIX YCJ'IOBI/II\/’I MMPOYHOCTU CBCPX3BYKOBBIX MACCAKHUPCKUX
CaMOJICTOB.

34. OcoOeHHOCTH HArPYKEHHS KPBIJIATHIX PAKET.

35. Metozsl onpesieNieHnst BHEIIHUX Harpy30K IpU TPAHCHOPTUPOBKE PAKET HA3€MHBIM TPAHCIIOPTOM.
36. OcoOeHHOCTH HArPyKEHHSI OATUCTUYECKUX PAKET.

37. HarpyxeHue KOHCTPYKIIMHM OaJUIMCTHYECKHX paKeT MpPH CTOSHKE Ha OTKPBITOH CTapTOBON
IUIOMIAIKE.

38. OOmas mocTaHoBKa 3aaad a’poynpyrocta. Merox byOHoBa-l'asiepkuHa W MeTox ypaBHEHMI
Jlarpanxa.

39. BeiBoxt ypaBHEHMI M3THOHO-KPYTHIIBHBIX KOJICOAHMH KOHCONBHO 3aIEMJICHHOTO KpbUIa B ITOTOKE
BO31yXa.

40. Yrpyras cxema Kpbliia OOJBIIOTO YIJIMHEHHS B 3aJa4ax a3poyIpyrocTH.

41. Onpenenenue GopM U 4aCTOT COOCTBEHHBIX M3TUOHBIX M KPYTUIBHBIX KOJIEOaHHUH KpbLia.

42. BbIBOA YCIIOBHH OpPTOTOHAJILHOCTH COOCTBEHHBIX (OPM HM3THOHBIX KOJIEOAaHUI KOHCOIBHO
3aKpeIUIeHHOW OaKu.

43. Meton Panes onpenenenus COOCTBEHHBIX YacTOT KoJieOaHui ynpyroi Oaiku.
44. Onpenenenue GOpM U YaCTOT COOCTBEHHBIX M3TMOHO-KPYTHIIBHBIX KOJICOAHUN KpbLIA.
45. Onpenenenre GopM U 9aCTOT COOCTBEHHBIX KOJIeOaHU BBICIIINX TOHOB.

[Mpumepnbie Bonpockl K auddepeHnrpoBaHHOMY 3a4eTy:

1.  Ompenenenue a’poJMHAMUYECKUX HArpy30k Ha KkoneOmromemcs kpbute. CralluoHapHas H
HecTallMoHapHas TEOpusl.

2. OmnpexeneHue KPUTHYECKOW CKOpPOCTH (rarrepa Ui MOJYKECTKOH cxeMbl (mpodmib Ha
MPYKUHKAX).

3. M3ruGHO-KpYyTHIBHBIN (rarTep MpsiMoro Kphlia.
4. Meron byonoBa-I'ajnepkrHa B MpUMEHEHUH K 3a/1a4aM adpOyIPYTrOCTH.



5. Tlpuuunsl aTTepa U METO/IBI ONPEIeTICHUS KPUTHYECKOH CKOPOCTH (hiarTepa.
6. 3aBHCHUMOCTb KPUTHYECKON CKOPOCTH (hraTTepa OT mapaMeTpoB KOH "CTPYKIHH.
7. MeTozbl MOBBIMICHHUS] KPUTHUECKON CKOPOCTH (prarTepa.

8. Bunusaue apromarmueckux cuctem ympasieHus (CAY) Ha BENTUYMHY KPUTHYECKOW CKOPOCTH
¢uarrepa.

9. 3amnacel M0 CKOPOCTH U 10 TapaMeTpaM B a3pOyIpyrocTy.

10. BeiBog COOTHOIIGHWH Ui TOTEHUMAIBHON SHEPrHM KPYTHJIBHBIX W HM3THOHBIX jAedopmMaruii
KOHCOJIBHO 3aKpPEIUICHHOM OaJIKH.

11. Pons TpyOHOTO SKCIIEpHMEHTA B 3a/1a4aX ONPEAEICHHUs] KpUTHYECKOH CKOPOCTH.
12. MonenupoBaHue SBIEHUH a3pOyHIpPyroCTH B a3pOIUHAMUYECKUX TpyOax.
13. Cxembl ynpyro mogo0HbIX MOJIENIeH Ul UCIIBITAaHUH B a9POJMHAMHUECKUX TPYOax.

14. BeiBoj ypaBHEHMI IMIMMMU Ui CBOOOJHO OPHUEHTHPYIOMIETOCS HOCOBOTO Kosieca. XapakTepHble
0COOCHHOCTH 3aJa4H.

15. ITuMMH HOCOBOTO IIACCH CaMOJIETA.

16. IlInMMu 11 OCHOBHBIE METOABI OOPHOBI C ABTOKOJIEOAHUSIMU IIACCH.

17. JluBepreHuns Kpbuia.

18. Ompenenenue KpUTHUECKOW CKOPOCTH TMBEPTEHIIMU MPSIMOTO KOHCOTBHO 3aKPEIUIEHHOTO KPbLIa.
19. Pesepc aneponoB. Onpe/ienenne KpUTUIECKOH CKOPOCTH.

20. Metox peayKIMOHHBIX KO3()(UIIUEHTOB B CTATHYECKON POYHOCTH.

21. IlpenenbHblE COCTOSHUSI KOHCTPYKUMHM (KpUTEPUH NPOYHOCTH) IO YCIOBUSM CTaTUYECKOM
IIPOYHOCTH.

22. KacatenbHble HallpsHDKEHHUA B TOHKOCTEHHBIX aBHAIIMOHHBIX KOHCTpyKumsx. @opmyna JKykoBckoro
u ¢popmyna bpaara.

23. OmpenesneHue HOPMAJIBHBIX U KacaTelbHbIX HANPSDKEHUH B TPSAMOM Kpbule. 3HAYCHHUE Pa3IUUHBIX
AIIEMEHTOB CHJIOBOTO Habopa.

24. OcobeHHOCTH pacdeTa Ha MPOYHOCTh CTPEIOBUIHOTO KPhLIA.

25. Metonp! pacuera Ha IPOYHOCTh TPEYTOIBHOTO KpbUTa. MeTo KOHEYHBIX 3JIEMEHTOB.

26. BocripusiTue BHEIIHUX HArPY30K Pa3IMYHBIMU CUIOBBIMH JIEMEHTaMH (IO3esKa.

27. OnpeneneHre HOPMAJIBHBIX HANPSDKEHNUH B AJIEMEHTaX KOHCTPYKIMU (rO3eIIsiKa.

28. Pacyer Ha MPOYHOCTH XBOCTOBOW 4aCTH (PrO3EIsIKA.

29. Omnpenenenue KacaTelIbHBIX HAMIPSDKEHHUH B (DrO3eIIsiKe.

30. Onpenenenre NOJ0KEHHS IIEHTPA )KECTKOCTH CEUEHUSI.

31. Meronsl onpeneneHus OOIMMX W MECTHBIX JaedopMaruii KOHCTPYKIMH TOJ JIeHCTBHEM
CTaTHYECKHUX Harpy3okK.

32. BausHue NOBBIIIEHHBIX TEMIIEPATYP HA MPOYHOCTh ABUALIMOHHBIX KOHCTpYKIUil. [lon3ydecTs.
33. MeTo/ibl OnpeeneHtsl pacpeesIeHAs TeEMITEpATyp MO MOBEPXHOCTH JIETATENIBHOTO aNIapara.
34. IIpoBepka NpOYHOCTH KOHCTPYKIIMH CTATHYECKUMU HCTIBITAHUSAMU.

35. MeTo/ibl HCTIBITaHUS! KOHCTPYKIIMK ITPY BBICOKUX TEMITEpATypax.

36. OcoOeHHOCTH HAMPSKEHHOTO COCTOSIHUS KOpITyca 0aJUIMCTUUECKUX PAKeT.

37. HcroyHMKM TIEpEMEHHBIX BHEIIHUX HAarpy3oK, JEHCTBYIOIIMX HA CaMOJIET, M METOHbI
[IPEJCTABICHUS IEPEMEHHBIX HAaIPy30K.

38. MeTto/ OJMHBIX IIUKJIOB, UK "3eMia-Bo3nyx-3emis (3B3)".

39. KpuBbie MOBTOPSIEMOCTH HAarpy30K U UX UCMOJIB30BaHUE B YCTAIOCTHON MPOYHOCTH.
40. Kpusas Bennepa. [Ipenen BerHocnuBoctu. ['unoreza Oqunra.

41. JIuneiiHas Teopus CyMMHPOBAHUS YCTaJIOCTHBIX MTOBPEXKICHUH.

42. BnusiHuE pa3iuyHbIX KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha yCTAJIOCTHYIO IPOYHOCTb.
43. MeTozb! OBBILIEHNS JOITOBEYHOCTH JEeTaNCH.

44. OnpeneneHre SKBUBAJICHTHOTO CHMMETPUYHOTO U OTHYJIEBOTO ITUKJIA.

45. OmnpeneneHue XapakTepHOro pexuma wucnbiTaHuil. [Iporpammbl ucnbBITaHUN camojieTa Ha
BBIHOCJIBOCTb.

46. bezonacHslii CpoK Ciry>kO0bl. JKUBy4eCcTb KOHCTPYKLIUH.

47. OcraTouHasi IPOYHOCTh, pErIAMEHTUPOBAHUE OCTAaTOYHOM NMpoyHOcTH B Hopmax nmpouHocTH.
48. MeTtonp! onpesieieHus pecypca CaMOJIETHBIX KOHCTPYKIIH.

49. Ha3naueHnue u BeIMYUHBI KOA(PGUIIMEHTOB HAJAEKHOCTH B YCTAJIIOCTHON MPOYHOCTH.



Kpurepun onennBanus
3ager:

Ornenka "3auTeHO" CTaBUTCS, €CIIM UHAWBUAYAIBHOE 33/IaHUE BBIITOTHEHO B TIOJHOM 00beMe, HMEIOTCS

OTACIBbHBIC HCAOCTATKH B O(i)OpMJ'IeHI/II/I OpeaACTAaBJICHHOTIO Marcpurasia.

OHGHKa "He 3auTeHO" CTaBUTCA, CCJIIKM 3aJaHHC BbIIIOJHCHO JIMIIb YaCTUYHO, MMCIOTCA

MHOTOYHUCIICHHBIEC 3aMe4aHus 110 0hOPMIICHHIO COOPaHHOTO MaTepuala.
JuddepeHnmpoBaHHbIN 3a4eT:

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 337134, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHuil, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylIeCTBY H3JIara€t €ro, ymMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYEeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS Ha MPAKTHKE, HO JOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHIOBIETBOPUTENBHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl Y4eOHOH IPOrpaMMbl, HEOOXOAUMBIC JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBIETBOPUTENHHO 3 Oajia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH yueOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUs Y4eOHOW NporpaMMbl JUCHMIUIMHBI, JONYCKAaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THIIOBBIX 33]1a4.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeaenust auddepeHurpoBaHHOTO 3aueTa M 3a4eTa 00ydaroIIuecss MOTYT HOJIb30BaThCS
POrpaMMOM JUCHHUIIINHBL, a TAKKE CIIPABOYHOM JINTEPATypOH, BEIYMCIUTEIbHON TEXHUKOMN.

3aueT u audQepeHIaTbHbBIN 3a4eT MOKET MPOBOIUTHCS 110 UTOTaM TEKYyIIEH yCIIeBaeMOCTH U CIa4uH
3aJaHMi, WK IIyTEeM OpraHU3alyy CIeHUaIbHOTO ONpOoca, MPOBOAUMOIO B YCTHOM (hopme.



