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1 Ilesiv 1 324291 BCTYNHTEILHOI0 HCIIBITAHHS

BcTynmuTenbHOE UCIIBITAHHE B MarucTpaTypy HampaBeHO Ha BBIABJICHHE
CTENeHN TOTOBHOCTH a0MTYPHEHTOB K OCBOGHHIO MarmCTEPCKOM MPOTpaMMBl 110
Hanpasienuto 24.04.04 — ApuacTpoeHne. B Xoie BCTYNHUTENBHOrO HCIIBITAHHS
OILEHMBAIOTCS O000OINEHHBIE 3HAHMA W YMEHHs B 00/1acTH aBHACTPOCHHUS,
BBISBISIETCA CTelneHb COHOPMHPOBAHHOCTH KOMIIETEHIIMH, 3HAYUMBIX LA
VCIEIIHOTO OOyd4eHWst B Maructparype 1o Hampasiennto 24.04.04 -

ABHACTPOECHHE.

2 TpeOGoBamusi K pe3yabTaTaM OCBOEHHS OCHOBHBIX 00pa30BaTe/bHBIX
nporpamm GakajJaBpHaTa M BbicIIero o0pa3oBaHHs NSl NMOCTYNAIOUIHX B
MarucTpaTypy

Jluma, WMeIOLIHe [AMINIOM OakanaBpa WM CIELHAIKUCTa, JKesarollne
OCBOUTH JAHHYIO MarCTepCcKyrO IIPOrpaMMmy, 3a4MCIIIOTCS B MarucTparypy o
pe3yibTaTaM BCTYIHUTEIbHBIX HCIBITAHWA, NpPOrpaMMa KOTOPBIX pa3paboTaHa
YHUBEPCUTETOM.

IIporpaMMa BCTYIUTENLHBIX UCIIBITAHNH COCTOMT U3 ABYX 00s13aTeNbHBIX
paszenos:

- BCTYIIHTENLHOIO MEXAUCIUIIMHAPHOTO SK3aMeHa,

- JIOTIONHUTENBHOTO cobecenoBanus (IpyU HEOOXOIUMOCTH ).

Ha BCTYNHMTENBHOM 3K3aMeHe aOHUTypHEeHT MOJDKEH I10Ka3aTh YpPOBEHb
3HaHWUH, COOTBETCTBYIOLIHX OCBOEHHUIO CIeoYIOLUX KOMIIETCHLIHH,
skBuBaeHTHRIX KoMmieTeHnuaM PI'OC BO (3++) mo HanpaBlIeHHIO ITOATOTOBKH
6axamaspuara 24.03.04 — ABuactpoeHue:

2.1 cmocofeH OCyIEeCTBISTh METOBYI0 KOMMYHHKAlWIO B YCTHOM H
MHCHMEHHOM (opMax Ha rocyqapcTBEHHOM s3blke Poccuiickoi Denepanuy u
HHOCTPaHHOM SI3BIKE;

2.2 cioco6eH ympaBliiTh CBOMM BpEMEHEM, BBICTpanuBaTh ¥ PEaTM30BhIBATH
TPaeKTOPUIO CAMOPA3BUTHS Ha OCHOBE NMPHHIUIIOB 00pa30BaHHMs B TEUCHUE BCEH

YKU3HH,



2.3 crmoco0eH IIpUMEHATh ECTECTBEHHOHAyYHbIE U OOLIEHHXKEHEPHBIE
3HAHMsI, METO/Ibl MATEMATHIECKOT0 aHaJIM3a H MOJAEIMPOBAHHS, TECOPETHIECKOro U
9KCIIEPUMEHTAIBHOTO HCCIIEN0BaHUS B IPOPECCHOHATBHON IEATENBHOCTH;

2.6 croco6eH MCIIoNb30BaTh COBpEMEHHbIE HH(QOPMalMOHHbIE TEXHOJIOTHH
IUIA  peLIeHHs] THIOBBIX 3amad II0 MPOEKTUPOBAHHIO, KOHCTPYHPOBAHMIO U
IIPOU3BOICTBY 00BEKTOB MPOGMECCHOHAILHON IeATENBHOCTH,

2.7 crocobeH OCYIIECTBIATE NPOGECCHOHANBHYIO NEATEIbHOCTE C YUETOM
HSKOHOMHYECKHX, IKOJOTHIECKHX, COLHAIBHBIX U APYIMX OTPaHUYEHHH Ha BCex
sTarnax KHU3HEHHOIO [[UKJIa;

2.8 crnocofeH HCIOIb30BaTh COBPEMEHHBIE IOAXOABI M METOMIbI PEIICHUs
npohecCHOHATBHBIX 3a1a4 B O0JIACTH aBHAIlMOHHOH M PaKETHO-KOCMUYECKOH
TEXHHUKH;

2.9 crnocoben 06pabaThiBaTh OMBITHBIE JaHHBIE QH3MYECKUX W YHCIIEHHBIX
SKCIIEDMMEHTOB [0 OIpPENENIEHHIO adPOAMHAMMYECKMX H OaluIMCTHYECKUX
XapaKTEepPUCTHUK 00BEKTOB PAKETHO-KOCMHUYECKOH TEXHUKH.

B xoze IOMOJHUTENIBHOTO coOeceNOBaHHUS OLIEHMBAETCS MOTHBAIUSA H
YpOBeHb TIOArOTOBKH AaOWUTYpHeHTa M TPOXOXKIEHHS OOydeHHs IO

MarucTepckoi nporpamMme 24.04.04 — ABuacTpoeHHe.

3 CopepkaHde NpPOrpaMMbl BCTYNHTEJBHOr0  MEKIHCUHIIHHAPHOIO
IK3aMeHa
AGHUTYpHEHTEI, IOCTYIAIOIMe B MarucTparypy no mporpamme 24.04.04 —
ABHacTpoeHuE.
JO/DKHEI TIPOMTH TECTHPOBAaHME M OTBETHTh Ha HECKOJbKO BOIIPOCOB M3
HIDKETIPUBEIECHHOIO CITHCKA!
3.1 TeMaTHKa OCHOBHBIX BONPOCOB (HA PyCCKOM fA3BIKE)
3.1.1 Crpoute/ibHasi MEXaHHKA JeTaTeJIbHbIX aNlllapaToB
1. Knaccudukamuss CTEp)XHEBBIX cucTeM. PacderHas cxema 3JI€MEHTOB
KoHCTpykui JIA.
2. PacyeT cTaTHYeCKH OIpPENEIMMBIX CTEPXKHEBBIX CHCTEM: (epM, pawm,
KOMOWHUPOBAHHBIX CHCTEM.

3. OcoGeHHOCTH pacyeTa CTaTHUECKH HEOPEIETUMBIX CTEPIKHEBBIX CHCTEM.
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4. VcTOWYHBOCTE cTepxkHed. MeToas! uecleqoBaHus.
5. OCHOBBI TeOpUH U3ruba U yCTOMYHMBOCTH IIACTHH.
3.1.2 Pacuer JieTaTeJbHBIX alllIaPATOB HA NNPOYHOCTH
Harpysxku, nefictyromue Ha JIA. HopMmel mpo4socTH. PacueTHbIe ClydaH.
Pa3BuTHE CUIOBOM CXeMbI KOHCTpYKIHHX JIA.
CIBHUT U KpyYeHHe TOHKOCTeHHOH KoHCTpyKiwu JLA.
BoNpOCH yIpyroro B3auMOIeHCTBHA SIEMEHTOB KOHCTPYKuuH JIA ¢
IIOTOKOM BO37yXa.
Kak BInseT HeHTPOOEKHAsA CHITa Ha yCTaTOCTHEIE XapaKTepHCTHKH JIONacTh?
Ha kakux rEnoTe3ax OCHOBaHa TEOPHs IPOYHOCTHOTO pacyeTa TOHKOCTEHHBIX
aBHALIMOHHBIX KOHCTPYKLUM?
CyIHOCTE ABJIEHUH (rarTepa U AMBEPreHIuH JOIacTh !
Kakue HampshkeHHs BbI3BIBAIOT 3(GGEKT CTECHEHHS Kpy4YeHUS TOHKOCTCHHOH
KOHCTPYKI[MH 3aMKHYTOT'O CEYEHHS?
MexaHn3M BO3HUKHOBEHHs BO30Oyxnparomed M AeMI(UPYIOMed CHII B
IIpoIECcCe U3rMOHO-KPYTHIIBHBIX KOJIEOaHWH JIOMACTH.
Kax BIHSET KECTKOCTh CTPHHTEPOB Ha yCTOMUMBOCTH IOOKPENJICHHBIX MMM
TIJIaCTHH?
TToHSATHE LEHTPA KECTKOCTH CE€YEHHsI TOHKOCTEHHOM KOHCTPYKIMHA?
KadecTBeHHas 3aBHCHUMOCTH KPHTHIECKOH CKOPOCTH (Darrepa OT B3aHMHOTO
[TOJTOKEHHUS IIEHTPa KECTKOCTH, LIEHTPa Macc U (okyca MpoduIIs JIONACTA?
Kak NpakTHYecKH BBIYHCIIAIOTCS DPEIyKIHOHHBIE KO())HUIMEHTHl IJIaCTHH,
TEPSIOIINX YCTOHYUBOCTE?
C KaKoil [[eJIbE0 HEOOXOIMMO CTPEMUTECS K PABHOIIPOYHOCTH KOHCTPYKIIMHA?
3.1.3 A’poamHaMHKa BepTOJETa
O6mwsicHHUTe 3HaYeHHE mocTyJiata JKyKoBcKoro-HamelriHa ¥ CMBICI T€OPEMBI

JKyKOBCKOTO 0 IOABEMHOH CHIIE.

. AsponuHaMuuecKuit IpoQHUIIb U €ro XapaKTepHCTHKA

Yr0 HA3bIBAETCS TATOM HECYLIEr0 BUHTA U OT YEr0 OHA 3aBUCHT?
Mepbl COBEPIIIEHCTBA BUHTOB.

I[OIIYIHGHHS[ TEOPHH HOCAIEHBEIX BUHTOB.



CxopocTy 0TOpackiBaHus U MOICAChIBAHHUSL.

Pacnpenenenue noas UHAYKTHBHEIX CKOPOCTEH 0 AUCKY HECYILEro BUHTA.

Kitaccuuxanus BHHTOB.

6
7
8. Pacuer noTpebHOM U pacmosiaraeMbIX MOITHOCTEH HECYIIIErO BUHTA.
9
1

0. Teopus noeanbHOrO BUHTA.

11. MmnynscHas Teopus HECYIEro BUHTA.

12. DnemMeHTHO-UMITyNIbCHAs TEOPHUs HECYIIEro BHHTA.

13. Cunbl ¥ MOMEHTEL, IEACTBYIOIIHE Ha BEPTOJIET.

3.1.4 KoucTpykuus

1.
2,

KakoBa ponb moHXepoHa B CHIIOBOH paboTe Kpblia?
C xakoil LiesIbI0 Ha BEPTOJIeTaX COCHOM CXEeMBbI yCTaHABIMBAETCS 1B

aBToMara nepexoca?

. C xaKkoil I1e/bI0 B 30HE BEPTUKAIBHOTO [IIApHUPA YCTAHABIMBAETCS

TUPaBIMYECKUN WM QPUKINOHHEIN gemmdep?

. Ha mpumepe roszenszka BepTojeTa BBIACIHTh TPH OCHOBHBIE T'PYIIIIBI

00BEKTOB TOYHOM YBA3KH, COBMECTHO BJHMAKMIAX Ha Ty HIH HWHYHO

XapaKTEepPHUCTUKY arperara.

. C KaKuMH 3JIeMEeHTaMH KOHCTPYKIIHHM KOJIOHKH HECYIUX BUHTOB BEPTOJIETA

COCHOM CXeMbI CBSI3aH MEXaHH3M OOIIEero ¥ MUKIHYECKOro IIara.

. Yto ™MoxeT HpOHBOﬁTH, €CIIH Hd BEPTOJIETE C MMaApHUPHBIM HECYIIHM

BUHTOM pa3peryaupyercs AeMI(ep BepTHKAIbHOTO apHupa?

,H.HH YETO UCIIOJIB3YKOTCA B CHCTEME YIIPABJICHUA CepBOHEJIaTKH?

. Ha xakux BepTonerax mnemnecoodpa3Ho ycTaHABIHBATH KPBIIIO?

. HapucyliTe KOHCTPYKTHBHO-CHJIOBYIO CXeMY LIAPHUPHON BTYJIKHA HECYLIEro

BHHTA C pa3HECCHHBIMH ITapHHUPaMH.

10.Kakoe Ha3HaueHHe (peHECTPOHA B KOHCTPYKIIMH BepToJeTa?

11.C xaxo#f mHenpl0 B KOHCTPYKLUMIO KpEIJeHHS MONPeAYKTOPHOH pambl

BBOJATCA MassTHHKOBLIC YCTpOI)‘ICTB a?

12.HapucyiiTe  KOHCTPYKTHBHO-CHJIOBYKD  CXeMy IIApPHHPHOW  BTYJIKH

HECYIIEro BHHTA ¢ COBMEIICHHBIMH TOPU30HTAJIBHBIMU H BEPTHKAJIbHBIMH

IIapHAPaMH.



13.HapucyliTe = KOHCTPYKTHBHO-CHJIOBYIO  CXEMYy IIAPDHHPHOM  BTYJIKH
HECYINEro BUHTAa Ha KapJJaHHOM IIapHHUpe.

14.Kakue mapHUpE] UMEKOTCS B KOHCTPYKIMSIX IAPHUPHEBIX BTYJIOK?

15.Hapucy¥ite 3CKM3 KOHCTPYKLHH JIOIACTH C METAJUTHYECKUM JIOHKEPOHOM
(momepeyHoOe ceveHue).

16.YeM NpHHLUOIHAIBEHO OTIMYASTCS aBTOXUP OT BepToJieTa?

17.Yto Takoe KOHBEPTOIIaH?

18.1ToyeMy mnpu pacuere 3JIEMEHTOB KOHCTPYKIHH CHCTEMBI YIIpABICHUS
BBOJMTCS NOIOJHUTENBHEIN KodppuuueHT Oe3omacHocTn?

19.B xako# 4acTH JIONacTH yCTaHABIUBAIOTCS IPOTUBO(IATTEPHBIE TPY35I?

20.Kax mnepememaercst aBToMar IepeKkoca IIPH H3MEHEHHH oOIero Imara

HECYIIETr o BHHTA BGpTOJ’IeTa?

3.2. The thematic range of main questions (the English language)

3.2.1 Construction mechanics of aircraft

1. Classification of core systems. Design scheme of structural elements
YES.

2. Calculation of statically definable rod systems: trusses, frames, combined
systems.

3. Features of the calculation of statically indeterminate rod systems.

4. Stability of the rods. Research methods.

5. Fundamentals of the theory of bending and stability of plates.

3.2.2 Calculation of aircraft strength

1. Loads acting on aircraft. Strength standards. Calculated cases.

2. Development of the aircraft design power circuit.

3. Shear and torsion of the thin-walled aircraft structure.

4. Issues of elastic interaction of aircraft structural elements with air flow.

5. How does the centrifugal force affect the fatigue characteristics of the
blade?

6. On what hypotheses is the theory of strength calculation of thin-walled

aircraft structures based?



7. The essence of the phenomena of flutter and divergence of the blade?

8. What stresses cause the effect of tightness of torsion of a thin-walled
structure of a closed section?

9. The mechanism of exciting and damping forces in the process of bending-
torsional vibrations of the blade.

10. How does the rigidity of stringers affect the stability of the plates
supported by them?

11. The concept of the center of rigidity of the section of a thin-walled
structure?

12. Qualitative dependence of the critical flutter velocity on the relative
position of the center of rigidity, the center of mass and the focus of the blade
profile?

13. How are the reduction coefficients of plates losing stability practically
calculated?

14. For what purpose is it necessary to strive for equal strength of

structures?

3.2.3 Helicopter aerodynamics
1. Explain the meaning of the Zhukovsky-Chaplygin postulate and the
meaning of Zhukovsky's lifting force theorem.
2. Aerodynamic airfoil and its characteristics
. What is called the thrust of the main rotor and what does it depend on?
. Measures of perfection of rotor.

. Assumptions of the theory of ideal rotor.

3
4
5
6. Induced and slipstream velocity.
7. Distribution of the field of induced velocities on the rotor disk.
8. Calculation of the required and available capacities of the main rotor.
9. Classification of rotor.

10. The theory of the ideal rotor.

11. Momentum theory of the main rotor.

12. BEMT theory of the main rotor.



13. Forces and moments acting on the helicopter.

3.2.4 Construction

1. What is the role of the spar in the power work of the wing?

2. For what purpose are two automatic skewers installed on helicopters of
the pine scheme?

3. For what purpose is a hydraulic or friction damper installed in the vertical
hinge area?

4. Using the example of the fuselage of a helicopter, there are three main
groups of objects of precise alignment that jointly affect a particular characteristic
of the unit.

5. What elements of the design of the helicopter rotor column pine scheme
is associated with the mechanism of the general and cyclic step.

6. What can happen if the vertical hinge damper is misaligned on a
helicopter with a hinged main rotor?

7. What are servos used for in the control system?

8. On which helicopters is it advisable to install a wing?

9. Draw a structural and power diagram of the articulated hub of the main
rotor with spaced hinges.

10. What is the purpose of fenestrone in helicopter design?

11. For what purpose are pendulum devices introduced into the mounting
structure of the sub-gear frame?

12. Draw a structural and power diagram of the articulated hub of the main
rotor with combined horizontal and vertical hinges.

13. Draw a structural and power diagram of the hinged sleeve of the main
rotor on the cardan joint.

14. What kind of hinges are available in the designs of the hinge bushings?

15. Draw a sketch of the design of the blade with a metal spar (cross
section).

16. What is the fundamental difference between an autogyro and a

helicopter?



17. What is a tiltrotor?

18. Why is an additional safety factor introduced when calculating the
structural elements of the control system?

19. In which part of the blade are anti-flutter loads installed?

20. How does the skew machine move when the overall pitch of the
helicopter rotor changes?

4 Cogepskanue JOMOTHHTEIBHOrO codece0BAHHA

[Ipy TPOXOXKIEHHH KOHKYPCHOTO 0TOOpa aDMTypHEHTHl JIOJIKHBI
pacckasaTb O CBOEM OIBITE Yy4YeOHOH, Hay4HOH H npo¢ecCHOHANBHOM
IEeSITeIbHOCTH ¥ MOTYT IIPEAOCTaBUTh KaK JOIOHEHME CIENyIOIHe JOKYMEHTEI.

- IWTIIOMBI MOOeNMTENEH ONMUMITHAL U JaypeaToB KOHKYPCOB HayUHBIX
| TIPOEKTHBIX PadoT;

- aHHBIE O HAIWYMK MMEHHBIX CTHIIEHAUN W I'PAHTOB MHHHCTEPCTB,
BEIOMCTB, ()OHIIOB, IOATBEPKAEHHBIE JOKYMEHTAIBHO;

- OImyONMKOBaHHBIE HAy4Hble M  HAyYHO-IPAKTHYECKHE pabOTEI
(3aBepeHHBIE KOIIHH);

- cepTU(UKATEI O MPOXOKIAEHUH CTAKHUPOBOK ¥ KypPCOB IOBBIIICHHSA
KkBaMM(HUKAIMK, - DPEKOMEHJAUHH TOCYIapCTBEHHOH — aTTeCTalHOHHOH
KOMUCCHH.

AGHTYpHEHTEI, TIOCTYNAKIIKE HAa MarucTepckyio mporpammy 24.04.04 —
«ABHACTpOEHHE» MO MPO(UII0 MOATOTOBKH «BepToieTocTpoeHHe», MOJIKHBI
TAK)Ke MIPEIOCTaBUTD:

- MOTHBALMOHHOE 3CCe Ha PYCCKOM s3bike (He Ooyiee ABYX CTpaHHUL
meuaTHOro TekcTa (opmara A4), B KOTOPOM [OJDKHBEI OBITH OTPaKEHBI
00pa3oBaHye U MPAKTUYECKUH ONBIT aOUTYpUEHTA, IPO(PECCHOHATBHEIE TIIaHbI
Ha Oymyllee, TpPUYMHBE], 110 KOTOPHIM aOMTYpHEHT X04eT O0ydaThCs IIO
¥30paHHON MarucTepckolf mporpamme, KakuM o6pasom abuTypueHT Oyner
HCIONB30BaTh 3HAHMS W HABBIKW, IIOJYYCHHBIE BO BpeMs OOydYeHHS B
MarucTparype B CBOEH NeSTETbHOCTH;

- CcBeleHWs O TONy4eHHOM oOpa3oBaHMM (Hampumep, IUIIIOM

GakanaBpa, BEIIICKA C OIIEHKAMHM, MMEIOIHIICs cpeHui 6aimt 1 T.1.).
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