MunucrepctBo oopazoBanus MpkyTckon oogactu
I'BIIOYHO «HUprymcKuil asuayuoOHHbIi MeXHUKyM»

YT1Bepxaaro
3aMm. qupektopa o YP
oy ]
/214)/ Kopo6koBa E.A.
«31» aB/F§C/Ta 2015 r.

KAJEHIAPHO-TEMATHUYECKUM ITJIAH
Ha 2015 - 2016 yueOHBbII rof

CrienMaibHOCTHU 24.02.01 ITpon3BoacTBO JieTaTeILHBIX ANNAPATOB
Haunmenosanue V]I (ITM, MIK, VII)

KoHcTpyk1ms 1 KOHCTPYKTOPCKasi JOKYMEHTALMS JIETATeNIbHBIX alnapaToB (y3JI0B, arperaTos.

000pyaOBaHUS, CUCTEM)

Kypc u rpynna 2 kype C-185
IIpenogasatens (PHO) Kpusennos Anexcannp Eroposuu
OO6s3atenbHast aynuropHas Harpyska Ha Y/ (ITM, MK, VII) 64 yac
B Tom uucrne:

TEOPETUYECKUX 3AHATUN 54 yac

nabopaTOpHBIX paboT 0 yac

MPAKTUYECKUX 3aHATUN 10 yac

KOHCYJIbTAIUMI 10 KYPCOBOMY ITPOEKTUPOBAHUIO 0 qac
ITpenonaBatens (noonucs) Kpusenios A.E.
[Tposepun (noonucs, ®UO, oama ) ®ununmosa T.d. 31.08.2015

Cmp. lus 6



Ne

Bun 3ansatusa

Hammenosanue pazmenos, tem, CPC

Koi-Bo

HOMaH_IHCe 3adaHnue

Pazoen 1. Oowue céedenus o 1emamenvHom annapame

Tema 1.1. Beoenue

TeopHs

HayuHno-TexHnueckue npo6ieMsl 1
MEPCIEKTUBBI PA3BUTUS JIETATEIbHBIX
anmnapaToB. JleTaTenbHble anapaTsl C
Pa3IMYHBIMHU MPUHIMIIAMY CO3/IaHUS
MOIbEMHOM CUJIBI (JIETUEe U TsKETIee BO3AYyXa).

Tema 1.2. Ocnognsie ceolicmea u mpeoosanua K 1emameabHOMy annapamy

TeopHUs

Onpe):[eneHHe JIETATCJIBHOTO arIiapara.
OcHOBHBIE pasiinius B IOHATUAX
«JIeTaTeIIbHBIN arrmaparT», «KaBuanruoOHHast
TCXHHUKA», «aBUALIMOHHBIN KOMILIIEKC.
ABI/IaLlI/IOHHLIﬁ KOCMUUYECKHI KOMILJIEKC

1

TeopHus

CTpyKTypHas cxema JIeTaTeITbHBIX
anmnapaToB.DaKTOPBkI, ONPENEISIOIINE
KOHCTPYKLHUIO JIETATEIbHOTO amlmnapara.

Teopus

HaznaueHne oCHOBHBIX arpe€raTtoB U CUCTEM
JICTATCIIbHBIX arrnapaToB. Haznauenue
60pTOBI)IX OHEPTETUUYCCKUX CUCTEM, BUbI
CUCTEM.

Teopus

Tpe6OBaHI/Iﬂ K JICTATCIIbHBIM aIlllapaTaM:
A3pOJUHAMUKU, JIOCTaTOUHOU IMPOYHOCTHU U
KECTKOCTHU, HAACKHOCTHU U 0e30MacHOCTH
I10JIETA.

Teopus

TpeOoBaHUS K JIETATENIBHBIM allllapaTaM:
JKUBYYECTH, PEMOHTOIIPUTOHOCTH, BEICOKOU
TEXHOJOTUYHOCTH, MUHUMAJIbHOM Macchl.

Teopus

TpebOoBaHus K CHIIOBOI yCTaHOBKE, K
000pyIOBAHUIO JIETATEIBHBIX AIMapaToB.

Teopus

OKCIuTyaTallIOHHbIE TPEOOBAHUSI K
JIETATENbHBIM arapaTam.

TeopHUs

[TpoTuBOpeunBOCTH TPeOOBAHMI K
JIETATEIHHBIM aIapaTaM.

10

TeopHUs

TexHOIOTUYHOCTh KOHCTPYKIIMH U ITyTH €€
noBeleHus. [Tokazarenu u GpaxTopsl,
OIPEACIIAIONINE TEXHOJIOTUYHOCTD. Buibl
OLIEHKHU TEXHOJIOTMYHOCTU

11

Teopus

OOmas kiraccuuKaius JieTaTeIbHbIX
annapaTtoB. Kinaccudukauus neraTelbHbIX
armapaToB 1o Boznymuomy Kogexcy PO.
Knaccudukanus neTaTenbHbIX anapaToB MO
DAN.

12

Teopus

Knaccudukanus netaTenbHbIX anlnapaTos
MoJIeTHOM roHocTH. Kinaccngukanms
JIETATEeNbHBIX ANNapaToOB 10 MAHEBPEHHBIM
XapaKTEPUCTHKAM.

13

Teopus

Krnaccudukanmst meTaTenpHBIX anmapaToB
110 IMarna30HaM CKOPOCTEHN MOJETA.
Knaccudukanms neTaTebHBIX anmnapaToB MO
TEXHUYECKOMY CITIOCO0Y BBITIOJTHEHUS TIOJIETA.
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14

Teopus

KJ'IaCCI/I(bI/IKaLlI/ISI JICTATCJIbHBIX allllapaToB IO
KOHCTPYKTHUBHBIM ITPHU3HAKAM

15

TeopHs

KoutpompHas pabota. OTBETUTH Ha BOTIPOCHI
MaTPHUIIbI KJIACCU(UKAIIUH JIETATEIIHHOTO
arapara Mo pa3JIMYHbIM TPU3HAKAM

Tema 1.3. Hazpy3ku, Oeiicmeyroujue Ha 1emameJibHole

annapamaol.

16

Teopus

Knaccudukanmsi BHEITHUX HATPY30K 11O
XapakTepy BO3/IeHCTBUS (CTaTHUECKUE,
JTUHAMUAYECKHE) U PACIPEICTICHUIO
(cocpenoToveHHBIE, pacipe/elieHHbIe), 10
BEJIMYMHE U HATIPABIICHUIO.

1

17

Teopus

Harpes neTaTenbHBIX ammapaToB U Mephbl
OGOpPBOBI C HAM.

18

Teopus

OcCH CKOPOCTHO# CHCTEMBI KOOPIUHAT.
IMomnas nmeperpyska. [leperpysku
MOJIOXKUTENbHBIE, OTPULIATETHHBIC;
HEBECOMOCTb. [leperpy3Kku B pa3InyHbIX
YCIIOBHSIX TOJIETA.

19

TeopHUs

[Teperpy3ku 00aTaHOYHBIE U IPU MTOCAJIKE.
ITeperpy3ku, mpeaeabHO JOMYCTUMBIE IS
YCJIOBCKA U ITPOYHOCTHU JICTATCIIbHBIX
anmapaToB. MakcuMasbHbIe 3HAUCHUS
MePErpy3oxK.

20

Teopus

ITeperpy3ku pu BBITOJIHEHUH QUTYD
mtotaxa. Mi3aMepeHue rneperpysox.
[TpoTuBomneperpy3ouyHas 3ammTa.

21

TeopHus

KoaddummenT 6e3omacHoCTH: ONpeaeieHne,
(usmueckas cyTh, BeIUUMHA, MUHUMATbHOE
3HaueHue. PacueTHas (pa3pymiarorias)
neperpysKa.

Tema 1.4. Inemenmor cmpoumeﬂbuoﬁ MEXAHRUKU JlemamelbHblX annapamaoe

22

Teopus

OCHOBHBIE CHJIOBBIE 3JIEMEHThI KOHCTPYKLUI
JIeTaTeNbHBIX anmnapaToB.OCHOBHbBIE
JIONYLLEHUS U yIIPOLIEHUs ITPU pacueTax
KOHCTPYKLIUM JIETATEIbHBIX allllapaToB.

1

23

TeopHs

Onpez[eneHHe N Ha3HA4YCHHUEC OCHOBHBIX
CHUJIOBBIX 3JIEMEHTOB KOHCTPYKI MU, IPUMEPDBIL
X IPUMCHCHHS. I_ICHTp KCECTKOCTHU CCUCHU.

24

TeopHUs

PaboTa u pacuer cxxaThIX cTep)KHEH Ha
mpOYHOCTh. DU3nUecKasi KapTUHa PabOTHI
CTepKHEH Ha pacTsbkeHHe U cxxatue. O0mas
1 MECTHAs IOTEPS] YCTOMUUBOCTH.

25

Teopus

Kpurtnueckas cumna, Kputuueckoe
HanpspkeHue. @opmyna Ditniepa, npezen ee
TIPUMEHEHHS U PACUET CTepXKHEH 3a
rpenenaMu ee IpuMeHeHus. PacueT cxaTbix
CTEPKHEN Ha MECTHYIO IMOTEPIO
YCTOWUMBOCTH.

26

Teopust

Ornpenenennie KPUTHUECKUX HATPSDKEHUH
00111eit 1 MECTHO MOTEPH YCTOMUYHUBOCTH 11O
9KCHEPUMEHTAIIBHBIM IpaprKaM.
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27

Teopus

[Topsaaok pacueTta CKaThIX CTEPXKHEH Ha
mpouHocTh. Koaddurment 3amaca
MIPOYHOCTHU: OTpeneNieHne, popmyia,
(bUBHYECKHIA CMBICTT.

28

Teopus

PabGoTa u pacuet cxxaTbIX naHenei Ha
npoyHocTh. Du3nyeckas KapTuHa padoThl
TAHeJIeH Ha pacTsDKeHHE U CKaThe. DIopa
HaHpH)KCHI/Iﬁ B ITOTIEPEYHOM CECUYEHUUN
MMaHeNeun.

29

Teopus

dusnueckas KapTUHA paOOThI aHeNeH Ha
pacTsDKeHHE U CcKaThe. JMopa HAPsDKEHUH B
MOTICPEYHOM CEUCHUU TTaHEeTIeH.

30

TeopHs

PaboTa u pacueT 10HXepOHOB M 000I0UEK
Ha npouHocTh. Ha3HayeHue momkepona,
KOHCTPYKIHUS U paboTa ero 3J1eMEeHTOB.

Tema 1.5. Koncmpyxuus u pacuém Ha npo¥HOCMb KpPolLid IeMameibH020 annapama

31

Teopus

Harpy3sku Ha xpbuto. Pacripenenenue
Harpy3KH o pa3Maxy u xopae. OCHOBHbIE
CHIIOBBIE 3JIEMEHTHI KpblIa: HAa3HAUCHHUE U
pacIOIOKEHHE.

1

32

TeopHUs

KOHCprKTI/IBHO- CHUJIOBBIC CXEMBI KPBIJILEB,
nux CpaBHHTeJ’ILHBIfI aHaJIn3.

33

TeopHUs

Oco0eHHOCTH KOHCTPYKIIMU U paOOTHI
CTPENOBUIHBIX KPbLIbeB. OCOOEHHOCTH
KOHCTPYKIUU U pa6OTLI TPCYrOJbHBIX
KPBLIbEB.

34

TeopHus

Koncrpykumst pa3bEMOB U CTBIKOBOYHBIX
coeMHEeHNH Kpblila.Pa3beMbl KPbIIbEB:
Ha3HAuYCHUE, PACIIOJIOKEHHE, BUBI.
CTBIKOBBIE COCTUHEHHS KPBLITHEB:
Kiaccuukanys, KOHCTpyKUus, paboTa.

35

Teopus

Onpez[eneHI/Ie Harpys3oK Ha CTBIKOBBIC Y3JIbl 1
KOHTYPHBIC COCIHCHMUS. BI)IPC?;LI B
KOHCTPYKIUU KpbLJIa, UX BJIUAHUEC U
KOMIICHCAIlMs.

36

Teopus

IMoaBukHbIE YacTu Kpbuia. MexaHu3anus
KpblTa, Ha3HAUCHUE, TPCOOBAHMS, BUIHI,
BHeITHYE HaTpy3Kku. KOHCTpYKIHS 3JIEeMEHTOB
MEXaHU3ALNHI KpPbLIa.

37

Teopus

Oco0eHHOCTH KOHCTPYKIIUU HOCKA,
XBOCTOBOM M KOHIIEBOM YacTel Kpblia,
oOTekaTesei

38

Teopus

Aspoyrnpyrue kojebanus kpbuia. drarrep:
ompeJieNieHue, BUbl, (pusnueckas KapTUHA
npoitecca. Bo3byxaarorive u
JeMITUPYIOIHE CHITbI, KPUTHYECKAS
CKOpOCTh QuiatTepa. Mepbl OOpPHOBI ¢
dnarrepom.

39

Teopus

KonTtponbHas pabora.Beimonnenne
BapHUaHTa TECTOBOI'O 3aJJaHUs 110 TEME:
«KoHeTrpykius 1 paboTta Kpblia
JIETaTEeJIBbHOr O anmapaTa»

40

MPAKTUYECKOE
3aHSITHE

Ananus KOHCTPYKIUH, CTBIKOBOYHBIX
COEIMHEHUN ¥ MEXaHU3allN1 KpbliIa,
BBITTOJTHECHUE 3CKHM3a KpblJIa OAHOTO U3 TUIIOB
JIETATCJILHOI'O alIapaTa

41

IIPAKTUYCCKOC
3aHATHC

Anamms KOHCTPYKINH, CTBIKOBOYHbIX
COEIMHEHUN U MEeXaHU3alNU KpbLIa,
BBIITOJTHCHHUE 3CKH3a Kpbllla OAHOI'O U3 TUIIOB
JICTATCIILHOI'O aIlrapara
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42

MPaKTUYECKOC
3aHATUC

Pacuér Ha MPOYHOCTH U MOCTPOEHUE FIOP
TIOTIEPEYHON CHJIBbI, U3TNOAOIIETo U
KPYTSLIETO MOMEHTOB KPbLJIa OJHOTO U3
TUIIOB JIETATEIIBHOr'O anmapara

43

IIPAKTHYCCKOC
3aHATUC

PacuéT Ha MPOYHOCTH U TOCTPOEHUE IITIOP
TTOTIEPEYHON CHITBI, U3THOAIOIIETO 1
KPYTSIIEro MOMEHTOB KPbLIa OJHOTO U3
TUIIOB JIETATEIILHOTO amlmnapara

44

IIPAKTHYCCKOC
3aHATUC

Pacuér Ha MPOYHOCTH U TOCTPOCHUE S0P
TIOTIEPEYHON CHITBI, U3THOAIOIIETO 1
KPYTSAIIEr0 MOMEHTOB KPbLJIa OJHOTO U3
THUIIOB JIETATEILHOTO ammnapaTa

Tema 1.6. Koncmpyxuus u pacuém Ha npoMHOCMb Onepenus iem

amejibHo20 annapama

45

Teopus

HaSHa‘{CHI/IC, Tpe6OBaHI/IH K OIIEPEHUIO.
Cxema OIICPCHUA. Pacrnonoxenne Ha
JIETATCJIIbHOM arimapare.

1

46

TeopHs

Oneponsl. Harpysku Ha 371epOHBI.
Pacrnipenenenye HArpy30K 1Mo Xop/e u
pa3maxy, Mex11y OJIBUXHBIMU H
HEMOABMXXHBIMU 3JIEMEHTAMU OIICPEHUA.

47

TeopUs

Bunbr 1 Ha3HAUEHUE A9POIMHAMUYECKOM
KOMIICHCAIINH PYJIeH 31IepOHOB.

48

Teopus

Cpencrsa a3poIMHAMHYECKOM 6alaHCHPOBKU
JeTaTeIbHOrO anmaparta. BecoBas
OaaHCUPOBKA PYJIEH U IIEPOHOB

49

Teopus

KoHCTpyKIMs TOPU30OHTAIBHOTO OTIEPEHMUSI.
Koncrpykuus crabunuzaropa 1 pyist
BBICOTBHI.

50

Teopus

CTabuIu3aTophl C U3MEHSEMBIM yIIIOM
YCTAHOBKH: Ha3HAUCHUE, YCTPOMUCTBO,
MPUHLIMI PaOOTHI.

51

TeopHs

OcobeHHOCTH KOHCTPYKITHI
LETbHOMIOBOPOTHOTO TOPU3OHTAIBHOTO
omnepenus (L[ITT"O).

52

Teopus

KoHcTpykuMst BEpTHUKAIBHOTO ONEPEHUSI.
KoHceTpykuus Kujst U pysist HallpaBJIeHHU .

53

Teopus

Oco0eHHOCTH KOHCTPYKITUH
LIEIbHOTIOBOPOTHOTO BEPTHKAJIBHOT'O
onepenus (LITTBO).

54

Teopus

Aspoyrpyrue KojeOaHus ONepeHHMsI.
BadTuHr onepenus, peBepc 3JepOHOB, MEPbI
0OpPBOBI C HUMH.

55

Teopus

KonTtponsHas pabota.Beimonnenne
BapHUaHTa TECTOBOI'O 3aJlaHuUs 110 TEME:
«KoHerpykius 1 paborta onepeHus
JIeTaTeJIbHOr O anmapaTa»

56

MPAKTUYECKOE
3aHSITHE

AHaIN3 KOHCTPYKIIMH U BBIITOJIHEHUE 3CKHU3a
TOPU30HTAJIBHOTO WM BEPTUKAIBHOTO
omnepeHus (110 BEIOOPY CTYIEHTA) OJTHOTO U3
TUIIOB JIETATEIbHOTO alapara

57

MPaKTUIECKOE
3aHSITHE

AHaIN3 KOHCTPYKIIMH U BBIITOJIHEHHE ICKHU3a
TOPU30HTAJIBHOTO WX BEPTUKAIBHOTO
omnepeHus (110 BEIOOPY CTYIEHTA) OJTHOTO U3
TUIIOB JIETATEIBHOTO amapara
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58

MPaKTUYECKOC

3aHATHC

Pacuér u MMOCTPOCHUE IMIOP CUJT 1 MOMEHTOB,
HeﬁCTBy}OMHX Ha ONCPCHUC OJHOI'O U3 TUIIOB
JIETATCJIbHOI'O alIapaTa

59

MPaKTUIECKOE

3aHATHE

Pacuér u mocTpoeHue 31mop cuil U MOMEHTOB,
JEUCTBYIONINX HA OIIEPEHNE OJHOTO U3 THIIOB
JIeTATeNIFHOTO arnmnapara

60

MPAKTUYECKOE

3aHATHEC

Pacuét n moctpoeHue 3M0p CUII U MOMEHTOB,
JICHCTBYIOIIMX HA ONEPEHNE OJJTHOTO U3 TUIIOB
JIETaTeJIbHOro anmnapara

Tem

a 1.7. Koncmpykuus u pacuém na npounocmy rosensndica iemameibHozo annapama

61

Teopus

Knaccudukanus drozenspkeit o
KOHCTPYKIIUHU U KOHCTPYKTHBHO- CUIIOBOI
cxeme. Harpysku, nefictByronime Ha (ro3emnsk
U MX YPaBHOBEIINBAHUE.

1

62

Teopus

Hasnauenue, KOHCTPYKIUSI OCHOBHBIX
CHJIOBBIX 2JIEMEHTOB (hrozensbka. Pabora
OCHOBHBIX CHJIOBBIX 3JIEMEHTOB (DIO3EIIsIKA.
Pazbémbl OamouyHbIx (ro3erspreit

63

Teopus

Kpermenue k ¢ro3ensky Kpbuia, ONepeHus,
CHJIOBOH YCTAHOBKH, IIIACCH.

64

TeopHust

Pazbembl 0amoYHbIX (pro3emsnkeit.
KoncrpykTuBHOE 0hopMIIeHHE BBIPE30B B
rozensoxe

Bcero:

64

JIUTEPATYPA
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