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HacTos1oto ppKOBOACTBO € IpeJHa3HAYeHO KaTo yueOHO moMaraio 3a pa3paboTBaHe Ha
KypcoBa pabota mo ,llpoekTupaHe Ha JeTaTeNHU amapatu’ 3a CTyJEHTUTEe-OakalnaBpud OT
CIEIUATHOCT ,,ABHAIMOHHA TEXHUKA U TeXHOJOTHH ‘ Ha TexHudecku yHuBepcuteT — Codus, a
CBIIO Taka 3a Mpolieca Ha JUIUIOMHO IMpoekThpaHe. To Moxke na ObJe MOJe3HO U Ha BCHYKU
WH)XEHEPU M YUTaTeNH, 3aHMMaBallld ce C MPOEKTHpaHE Ha JIETaTeIHH amapaTH KaTo Oasza 3a
W3TOTBSIHE HAa KOHLENTyaJeH IMpOoeKT. B ToBa M3gaHMe Ha PBKOBOJCTBOTO Ca M3IOJI3BaHU
O3HA4YEHUsATA, NMPUETH B MexayHapoaHusa ctanaapt ISO 1151. 3a ynecHenue Ha mon3Barenure
Ha PBKOBOJICTBOTO € MIPUBEJICH YHCIICH IIPUMEp, OTOEIA3aH C MPOEKTHO Kape.

ABTOpI/ITC aie npuemMar C 6J'Iar0,[[apHOCT BCHYKHU KPUTUYHU OEIeKKU U OpenopbKU OT
YUTATCIIUTC.



OCHOBHMU O3HAYEHUS, CBKPAIIEHUA u» THAEKCHU

1. O3HaueHus

A - ynbIDKeHUE Ha KPUIIOTO;,

Ay - ynbIDKeHHME Ha XOPM30HTAITHUTE OMAIIHK IIOCKOCTH;

A, - ynbKeHMe Ha BEPTHKAIHHMTE ONALIHH IIOCKOCTH;

b - pasmepeHOCT Ha KPUJIOTO;

C - XOopJa Ha KPUJIOTO;

C, -cCpeaHa aepoauHaMHUYHA XOPJa;

C, - xoeUIMEHT Ha IOJEMHA CUIIA;

C e - MaKCHUMaJIEH KOE(DUIMEHT HA TTIOJEMHA CHIIA;

C, ¢ - xoeUIHMEHT HA IIOJEMHA CHJIA IIPH KPEHCEPCKU PEKHUM Ha TI0JIETA;
C Lpaxro - MAKCHMaJeH KOe()MIMEHT Ha MTOJAEMHA CHJIA TIPU M3JIUTAHE;
d - exBMBAaJEHTEH JUAMETHD HA TSAJIOTO;

F - Tternurenna cuna (Tara);

F - TATOBBOPBIKEHOCT;

K - aepommHaMU4YHO KauecTRBO;

[ - nBIKMHA HA TAIOTO;

ly,1, -paMo Ha XOPU3OHTAIHMTE, PECIICKTHBHO BEPTHKAIHUTE OMAIIHH ILIOCKOCTH;
m - Maca Ha JICTaTeJIHUS arapar;

M, - W3JIeTHA Maca Ha JICTaTeJHUs arapar;

m..,, -Maca Ha CKUIIaxa,

m, -maca Ha camoJieTa Ipa3eH;

m, - mMaca Ha TOpUBOTO;

mp - MacCa Ha IOJIC3HUA TOBap,

; - OTHOCHUTEJIHA Maca Ha I-Tus arperar CIipsaMoO M3JICTHATa Maca,
- KpUJIHO HAaTOBAPBAHC,

- MOIITHOCT Ha CHJIOBATa YCTAHOBKA;

e e B S TR

- GHEPrOBBOPHKEHOCT;
S - IO HA KPWJIOTO B TUIAH;

Sy, Sy - muom B IUIAaH DPECNEKTHBHO HA XOPHU3OHTAIHHMTE W BEPTHKAIHUTE OMNAIIHH
IJIOCKOCTH,

[ - oTHOCHTENHa JebenrHa Ha poduia;



V. - ckopoct Ha 3axo/a 3a KallaHe;
Ve - xpeiicepcka CKOPOCT Ha TIOJIETA;
Ecoy - Ha-U3roJHa CKOPOCT HA MOJIETA;

Fro - CKOPOCT Ha Ha60p Ha BUCOYHHA,

V
14
V ,or - CKOPOCT Ha M3JIUTaHE;
Vg - ckopocT Ha cBalsHE;
Y - BI'bJl HA HAKJIOH HA TPACKTOPHSITA;

I' - brena Ha Hanpeyna V-00pa3HOCT HA KPUIIOTO;
A - OTHOCHTENIHA IUTBTHOCT Ha BH3/1yXa;

A - CTECHEHHE Ha KPUJIOTO;

A - BI'bJl HA CTPEIOBUIHOCT HA KPUIIOTO;

P - IIBTHOCT Ha BB3AyXa.

2. CbkpanieHust

BOII — BepTuKagHu ONAIIHU IJI0CKOCTH;
JIA — nerarenen anapar;

IIXII — npenHU XOPU30HTAIIHU IIJIOCKOCTH;
CAX — cpenHa aepolMHAMHYHA XOP/Ia;
TT3 — TaKTHKO-TEXHUYECKO 3a7JaHHE;

XOII — XOpU30HTAIHU OIAIIHYU IIIIOCKOCTH.

3. Uugexcu

,0 - U3JIETHU MapaMeTpH;

,,F — Ts110;

,»H”’- XOpPU30HTaIHU OMAIIHU [JIOCKOCTH;
L= KpUIIo ;

,» V- BEpTUKAJIHU OMAIIHH IIOCKOCTH.



Drasign
WOUT OV
airplane

TTpOeKTUPaHeTO Taka KakTo e B peasiHoCTTa



§1. CrtaTucTHYECKH aHAJIM3 HA KJjaca

HA NMPOEKTHPAHUS CAMOJIEeT

IIpu npoextupanero Ha jeratenHu anapatu (JIA), KOUTO HE MpeACTaBISABAT HAKAKBA
MPUHIIMITHO HOBAa KOHIIEMIHUS, CE€ M3MOJ3Ba €BOJIOLMOHHUAT moaxon [3]. B to3m ciydait e
1enech00pa3Ho aa 0bjae U3BBPIICHO NPeonpoeKmHo npoyysane Ha chilecTByBamure JIA, kouto
UMaT CXOJHM U3XOJHM (HayaJHM) U3UCKBaHUSA ¢ Te3M Ha npoektupanus JIA. I[IpoyuBanero Haii-
001110 TIpe/ICTaBIIsIBA CHOMpPAHE HA CTATUCTUYECKU JaHHMU M TsAXHaTa oOpaboTka W aHanu3. Bb3
OCHOBa Ha MPOYYBAHETO Ciie/Ba JMa ObaaT (hopMyaupaHU BaXKHW W3BOJIM, Kacaeuiu oOmarta u
aepoJMHaMUYHa cCXeMa Ha caMoJieTa, TUIa Ha CUJIOBAaTa YCTAHOBKA, OpOST U Pa3MoNIOKEHUETO Ha
JIBUTATEINTE, Uara30Ha Ha U3MEHEHHUE Ha JIETATETHO — TEXHUYECKUTE XapaKTEPUCTUKU KaKTO U
CPEIHUTE CTOMHOCTH M TUCIIEPCHUSTA HA PA3TMYHUA a0COIOTHU WJIM OTHOCHTEIHU MapaMeTpu U

XapaKTEePUCTUKH, KOUTO MPEACTABISABAT UHTEPEC 3a IMPOEKTA.

Pa3paGorBanero Ha TakTuko — TexHuyeckoTo 3amganue (TT3) kbM mnpoekTUpaHUs
caMoJIeT Cc€ HpEeaIIecTBa OT OCOOEHO BaXXKHUS TPYAOEMBK KOMIUIEKC OT HpEeABAapUTEIHU
U3Ce/IBaHMs, KOWTO B ToJiiMa CTENEH C€ OCHOBaBa Ha 3aJbJI00YEHO MpOyYBaHEe Ha
cTaTUCTHYeCcKusi Martepuai. CraTucTukaTa MO3BOJIsIBA Ja CE MPOCIEAN UCTOPUATA HA Pa3BUTHE
Ha JaJIeH THUII CAMOJIET, /1a C€ YCTAaHOBSIT YMCICHUTE CTOMHOCTHM HAa OCHOBHHUTE MAapaMeTpu U
JIETATEIIHO-TEXHUYECKN XapaKTePUCTUKA M Ja C€ TMOKaKAT TEHACHIMUTE TP TAXHOTO
MOHATATBIIHO Pa3BUTHE. 3a yJOOCTBO CTATUCTUYECKHUAT MaTepuasl ce MpelCcTaBs B TaOIW4YHA
dbopMa, ChIBPKAHUETO U CTPYKTypaTa, Ha KOMTO 3aBHCU OT LETUTE M MPOOIEMHUTE, pelllaBaHU

Ype3 U3MO0JI3BAHC HAa CTATUCTUYCCKU NAaHHU.

1.1. M3roTBsiHe HA CTATUCTHYECKA CNIPABKa

CTraTuCTHYECKUTE Ta6J'II/ILII/I, CbCTAaBsAHU IIPU CH3JAaBAHCTO HAa HOB CaMOJICT, CbAbpiKaT
CBCACHUA 3a OCHOBHHUTC IMAPAMCTPU U XAPAKTCPUCTUKU 3a MPOTOTUIIHUTC CaMOJICTH, UACHTUYHHA
Mo Npe€aAHa3HA4YCHUEC U YCJIIOBHA Ha HU3MOJI3BAHC C TC3U HA MPOCKTHPAHUSA CaMOJICT. B T3.6JII/IHaTa
CC 3amnucCBaT JaHHHU 3a TpH OO0 IET CaMOJIETa C IIOCOYBAHC Ha CTpaHaTa W KOMIIaHUATA
IMPOU3BOJUTCI Ha CaMOJICTa, BHAA U 6pOH Ha IBHUIaTCIUTC U TCXHUTC OCHOBHHU IMApaMCTpH, 3ad
MaCOBUTC, TCOMCTPUYHUTEC U JICTATCIIHO-TCXHUYCCKHUTC XAPAKTCPUCTHKU HaA TMPOTOTHIINUTC.
MacoBute u FCOMCTPUYHHUTC XAPAKTCPUCTUKU CC NPCACTABAT KAKTO B a0COJIIOTEH Taka U B

OTHOCHUTEJIEH BUI.



CrarucTHyecKka u3BajaKa

Tab6muma 1

Ne | [MapameTpu 1 XxapakTepucTukn Cessna 208 | (JTA Ne2) (JTA Ne3) (JTA Ne...)
CALL (cTpaHa (cTpaHa (cTpaHa
(Mpumep) npoussoauTen) | Npov3BOAUTEN) | Npou3BoauTEn)
MacoOBUW NapaMeTpu U XapakTepPUCTUKK

1 |UaneTHa maca, kg 3969

Bpow Ha mecTaTa 3a NbTHULM 10 (1+9)

Maca Ha camoneTa npaseH, kg 2073

(OTHOCUTENHa CTOMHOCT *) (0,52)
4 | Maca Ha ropusoTo, kg 1019

(OTHOCUTENHA CTOMHOCT) (0,25)
5 |WaneTHo kpunHo HaToBapBaHe, kg/m? 153

reoMeTpUYHM NapameTpu U XxapakTePUCTUKM
6 | PasnepeHoCT Ha KpunoTo, m 15,9
7 |Mnow Ha KpUMoTo B NnaH, m? 26
8 | YabmkeHue Ha KpunoTo 9,7
9 | IbmknHa Ha camorneTa, m 12,7
10 | AuameTbp Ha TAMOTO, M 1,6
neTtarternHm XxapakTepucTUKu

11 | MnHumanHa ckopoct, km/h 113
12| Kpelicepcka ckopocT, km/h 343
13| aneuyuHa Ha noneTa, km 1500
14| [lnana3oH OT Kpencepckn BUCOUYNHUN Ha 5.7

noneta, km
15| Pasber, m 658

(dncTtaHuma Ha uanuTaHe, m)
16 | MNpober, m 426

(dncTaHums Ha kauaHe, m)

CUMoBa yCTaHOBKa

17 | HammeHoBaHue Ha gBuratenure P&W PT6A
18 | bpou Ha aBuratenute 1
19| CtapTtoBa Tdra Ha guratenurte, daN

(CtapTtoBa mowHocT, kW) 830
20| NianeTHa TAroBbLOPBXKEHOCT

(N3neTHa eHeproBbOPBKEHOCT, 0,21

kW/daN)
21| CneunduyeH pasxog Ha ropmso, 0,25

kg/daNh nnm kg/kWh

*OTHOcHUTENHATa Maca Ha BCUYKU TOBApU U arperaTtu € crpsiMo U3JieTHaTa Maca.




KeMm Ta6J'H/I]_[I/ITe CC ImpujaraT KpaTKu OIHNCaHHuAd Ha IIOCOYCHUTE CaMOJIETH, KOUTO
MOKa3BaT Hal-BaXHUTE KOHCTPYKTUBHU OCOOCHOCTH, HaW-MHTEPECHUTE HICH W TEXHHUUYECKU
pellieHus, W3MOJ3BaHU TIpU pa3paboTBaHe Ha JajeHWs camoieT. KbM omnucaHueTro e
1eNech00pa3Ho Jia ce Tpuiiara cxema Ha caMojieTa B TPH IPOCKIUH, KOMTO MOrart Ja Obaatr
U3I0JI3BaHU 32 ONPE/CIITHE Ha JIMIICBAIIMTE TCOMETPHYHH Pa3MEPH.

3a menuTe Ha KypcoBara padoTa € JOCTaThYHO Jia ObJie ChCTaBEHA MaJlka CTATUCTHYECKA

u3BajIKa 1o obpaszer Ha Tabm.1.

ITpu u30opa Ha camoieTH, BKIIOYEHH B CTaTHUCTUKATa, TPsAOBa Ja ce MMa IMpeaBUi, ue
JIETATETHUTE XapaKTEPUCTUKU U OTHOCUTEIHUTE MapaMeTpy Ha CaMOJIETUTE HE 3aBUCIT 0COOEHO
CWJIHO OT aOCOJIOTHHUTE MM pa3Mepu M Maca. ToBa MO3BOJIsBA Jla C€ BKJIIOYBAT MPOTOTUIH B
CTaTUCTHUKATa, KOWUTO IO IIOJIE3€H TOBap, JajeydMHa Ha I0JeTa MOoraT 3HAuyMTEeJHO Jia ce
paznuuaBatr (1o 30 — 40 %) oT mokasaTenuTe Ha NMpOeKTHpaHUs camoseT. ToBa pasmmpsBa

BB3MOXHOCTHUTE 3a C'I)6I/IpaHe Ha CTaTUCTHYCCKHU JaHHU.

Koraro ce THPCAT NPOTOTUITHU CAMOJICTH, 3a MPEANIOYHUTAHE € J1a CC I/136I/IpaT CaMOJICTHU
CepI/IfIHO IMPOU3BOACTBOTO, 3a KOUTO CBCACHHATA B JIMTCpATypaTa Ca IMO-TOYHHU OTKOJIKOTO 3a
CKCIICPUMCHTAJIHN CaMOJICTH, IIPU KOUTO MAPaMCTPUTE U JICTATCIHUTC JOCTUKCHHA 4Y€CTO UMAT

peKJIaMeH XapakTep.

AXO B CTaTHCTHKATa ca BKIIFOUYCHU pas3inyHu MOI[I/Iq)I/IKaI_[I/II/I Ha €AUH " ChII CaMOJICT, TO
TC CC 3alucCBaT B OTACIIHA KOJIOHA. I/I360p”bT MOKC a €€ OrpaHUYM OO C€Ha MO,Z[I/I(I)I/IK&HI/IH,

KOSITO € Hail-01M3Ka 10 mapaMeTpuTe Ha MPOESKTUPAHUS CaMOJIET.

KaTto n3royHHMIM HA CTaTUCTUYECKH JAHHW MOTAT Jla CE W3IOJI3BAT, KAKTO HAIIHOHAIHH
Taka M YyXKJCCTPAHHU CIIPABOYHHUIM, eHIMKIoneanu, MutepHeT u np. TpsOBa na ce oOpbina
0cOoOCHO BHMMaHHE Ha JIOCTOBEPHOCTTA Ha MyOJHMKyBaHHTE Marepuanu. [IpermopbuBa ce na ce

U3I0JI3BAaT aBTOPUTETHU aBUALIMOHHU n3naHus, Hanpumep Jane's All the World Aircraft.

CraTtucTUYeCcKUTE JaHHW, KOWUTO IIE€ C€ M3IMOJI3BaT, MpU H300pa Ha THapamMeTpu Ha
MIPOEKTHUPAHMs CaMOJIET, TPSOBa J1a BKIIIOYBAT IO BH3MOKHOCT HOBU CAMOJIETH, MPOU3BEIACHU

pe3 NOCICAHUTEC T'OAUHH.

1.2. AHa1M3 Ha POEKTHATA CUTYyalusl

B3 ocHoBa Ha H3CJICABAHCTO HA CTATUCTUUCCKHA MATCpHUAI U IIPOYUYBAHC HA PAa3BUTUCTO
Ha JaJCH KJIac CaMOJICTU CC IIpaBU aHAJIM3 Ha MPOCKTHATA CUTyalHd, IIPU KOCTO CC pclIiaBaT

CIIEIHUTE 3aa4H:
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D)

2)

3)

4)

H3cnenpat ce 0COOCHOCTUTE Ha Pa3BUTHC W CC€ MOCOYBAa JOCTUTHATOTO HHUBO Ha
CBbBLPHICHCTBO Ha CAMOJICTUTE OT JaJACH THII. OTt0ensa3Bar ce CPECAHOCTATUCTUYCCKUTE U
MaKCHMAaJIHUTE CTOMHOCTH Ha Hal-BaXXHUTE XApPaKTCPUCTUKU W  [MapaMCTpH,
orpeaciadmunu C(I)CKTI/IBHOCTTa Ha TC3HM CaMOJICTHU. Ty'K MoraTt ga C€ Iokaxar HEC CaMO
JICTAaTCIIHO-TCXHUYCCKU JAHHHW, HO U TMapaMCeTpu, OLCHABAIIM TCEXHOJOIMYHUTE,

CKCITOaTallMOHHU 1 UKOHOMHWYCCKHU Ka4yeCTBa Ha CaMOJICTA.

N3yuaBar ce nepcrekTUBUTE 3a Pa3BUTUE U CE€ MPOTHO3UPA U3MEHEHUETO HA OCHOBHUTE
napaMeTpH Ha camosieTa B 6Jau3kuTe roguHu. I[IporuosaTa Ha 4ncieHUTE CTOMHOCTH ce
000CHOBAaBa C MOCTPOSIBAHETO HA CTATUCTUYECKH IpauKH, MOKA3BAIIN U3MEHEHHETO Ha
T€3U MapaMeTpu 3a MOCIEAHUTE TOJUHU C EKCTpaIoJlallusl Ha TEXHUTE CTOMHOCTH.
XapakTepbT Ha U3MEHEHUE Ha MapaMeTPUTE BbB BPEMETO C€ OLEHSIBA WM 10 ycpeJeHa
3aBUCUMOCT Ha CTATUCTMUYECKHUTE JaHHU WM IO ,,KOpHJ0pa‘“, BKIIOYBAIL MO-TojsMaTa
4acT OT CTaTUCTUUYECKUTE TOUKU.  Excrpanonanusara Ha CTaTUCTUYECKUTE
3aBUCUMOCTH MO3BOJISIBA JOCTAThYHO OOOCHOBAHO J1a CE€ IMPOTHO3MpAT NapaMeTpUTe Ha

MTPOCKTUPAHMS caMOJIET TIpH pa3padoTkara Ha TT3.

CamoneruTe ¢ HOB Ju3aiiH TpsAOBa Ja MMAaT IMO-BUCOKH KadyecTBa M €(EKTHUBHOCT B
CpaBHEHHE C Beue ChIECTBYBAIIUTE. TOBa ce MOCTUTA Ype3 MOo00psIBaHEe HA OCHOBHUTE
JIETAaTeIHO-TEXHUYECKN XapaKTepUCTUKH U  MapaMeTpu, KOUTO BIUSAT BbPXY
nokasarenure Ha epekTuBHOcTTa. ETO 32110 OT caMOTO Havajao Ha MPOEKTUPAHETO, OILIe
oT erama Ha paszpaborka Ha TT3, TpsiOBa na ce HabenexaT HAUYMHM U CPEICTBA 3a
OCHUTYpSIBaHE Ha TEXHHUYECKOTO YCHBBPUICHCTBAHE HA HOBHUTE CaMOJIETH. ToBa M3HMCKBA
MO3HABaHE Ha MOCJICAHUTE OCTHKEHHsI B KIIFOUOBHM 00JIaCTH HA aBUAllMOHHATAa HayKaTa
U TEXHUKA- aepoJMHAMUKA, aBUAIMOHHM JBHUraTeld, KOHCTPYKLMS U MaTepHhaiu,
o0opyzaBaHe, BbOPBHKEHUE, TEXHOJIOTHU U eKcIutoaranus. CaMo MIMPOKOTO M3IOJI3BaHE
Ha Hai-HOBOTO M HaW-I0OpOTO MOXKE Ja OCHTYpH BHCOKAa €(QEKTUBHOCT U
KOHKYPEHTOCIIOCOOHOCT Ha MPOEKTUpAaHUTE caMoiieTd. ETo 3amo npu pa3paboTBaHETO
Ha TT3 ce Habens3BaT HOBM TEXHUYECKU DELICHUs, KOUTO ce Mpearnoyiara ga ObaaT
U3IMO0J3BaHU B TPOEKTUPAHETO Ha CaMOJeTH, C MNpHOIM3UTENHA OLIEHKAa Ha
BB3/ICHCTBUETO UM BBPXY OCHOBHUTE MapaMeTPH U XapaKTEPUCTHKH, MPEIUMHO BHPXY
OTHOCHUTENIHATa Maca Ha KOHCTPYKLMSATA, CHJIOBaTa yCTAaHOBKAa, TI'OPUBOTO,

000pyIBaHETO U JP.

OneHsiBa ce NOTPEeOHOCTTa OT JajJEHUs caMoJeT M MpeArojaraéMuUTe Ia3apHU
npoaaxou. Karo o60cHOBKa 3a TOBa MOXe Ja MOCIYKaT MPUBEICHUTE B JIMTepaTypara

IMPOrHO3HU TCMIIOBC 3a pPA3BUTHUC Ha IIbTHHUKO- /Wi TOBApPOIIOTOKA, 4YacCcTTa Ha
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5)

TCXHUYCCKHU U MOPAJIHO OCTApPCIUTC CAMOJICTU OT JAaACHHA THII, IMOABaTa Ha HOBHU

ABUOJIMHWUU U PCTUOHU, 06C.]'Iy>KBaHI/I OT TO3H THUIT CAMOJICTH H T.II.

Bcekn enuH caMmosieT € 4acT OT MO-TOJsIMa CHCTEMa, B KOSITO OCBEH CaMOJIETHUTE OT
aBUOMApKa, BIM3AT PEIUIA ITOJICUCTEMH, KOUTO OCHTYPSIBAT LIEHS KU3HEH IUKBJI, KaTO
Ce 3aloyHe C MPOM3BOJACTBOTO U CE€ 3aBBPIIM C U3BEKIAHE OT EKCIUIoaTalus |
yrunusanus. Omie Ha erama Ha pa3padorka Ha TT3 TpsOBa na ce maae mpuOIKEeHA
OIlICHKa 3a TOBa KaKBM W3MEHEHHMs IIe BHECE NMPOCKTUPAHUS CaMoJIeT B 00JlacTTa Ha
NPOM3BOJICTBOTO, —CKCIUIOATAIMATa, OKOJHATa cpena u japyrure chepu Ha

B3aNMOJIEVCTBUE.

Ilo Tak®B Ha4Y¥WH, QaAHAJIMW3BT Ha IMPOCKTHATa CUTyalusd € JIIBXCH [a 000CHOBe

NOTPeOHOCTTA M TEXHNYECKATAa Bb3MOKHOCT 32 pPa3padoTKa Ha MPOEKTa HA HOB CaMoOJIeT U

Ja JaJc€ OICHKa 3a MOCICACTBUATA OT HCTOBOTO Ch3aaBaHC U M3II0JI3BAaHE.

Bp3 ocHOBa Ha aHanmmM3a Ha CcTaTHCTHYECcKaTa H3BaJIKa CC OIpeacidT CJICIHUTC

IIPENOPBKU KbM NpoeKkTHpanus JIA:

acpoJuHaMHUYHa CXEMa — TUII (HaHpI/IMepl HOpMaJjiHa aCpoArNHAMUYIHA CXEMa,

CTPEJIOBUIHO KPHJIO, JOTHOTUIONHHK);

OTAIIIHU TIOCKOCTHU — Tull (Hanpumep: T-, H- unu V-o0pa3Hu onaniau miocKocTH);
CWJIOBA yCTaHOBKA — TUT (Hampumep: n8a 6pos TP/, pasnonoxenu moa KpuiaoTo);
cneruduyueH pa3xoJ1 Ha TOPUBO - OT ... 10 ... , kg/daNh (kg/kWh);

CTapTOBA TATO- WU €HEPrOBBOPHKEHOCT - OT ... A0 ..., daN/daN (kW/daN);
YI'BIDKEHHE Ha KPUIIOTO - OT ... JIO ... ;

MaKCUMaJlHa U3JIeTHA Maca - OT ... 10 ..., Kg;

OTHOCHUTENIHA Maca Ha Mpa3eH caMoJIeT - OT ... JI0 ... ;

KPUJIHO HATOBAPBAHE - OT ... 10 ..., kg/m’.

1.3. PazpadorBane na TT3

TT3 kbM NpPOEKTUpPAHUS CAMOJIET OIpPENEssl OCHOBHHUTE L€ M 3aJaud 32 HETOBOTO

Cb3aaBaHC, YCJIOBHATA Ha M3IIOJI3BAHC, 3ajaBa HCO6XOI[I/IMI/ITC CTOMHOCTA Ha OCHOBHHUTE

XapaKTCPUCTUKH HA CAMOJICTA, HaOens13Ba yCJI0BUATA 3a IPOU3BOACTBO U CKCIJIOATA U,
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H3uckBpaHusaTra KbM MMPOCKTUPAHUA CAMOJICT CC Pa3ACiIAT Ha HAKOJKO I'PpYIIH. Haﬂony €

MIPUBEJIEH ChCTaBa Ha TE3U IPYIH U ca JaJICHH MPEMOPHKH 10 TAXHATA pa3padboTKa.
1.3.1. ®yHKIMOHAIHU U3UCKBAHUSA

Te3n H3HCKBaHUSA oTpa3saBatr 06H_[aTa nacsa 3a Chb3JaBaHCTO Ha HOB CaMOJICT. Te
OmpeaAc/IsAIT TUIIAa M KJIaCca Ha CaMOJICTa, HEroBaTa MHCHA W OCHOBHHTC MY IMapaMCTpH H

XapaKTepUCTUKH. Te ChIbPKAT CICHUTE XapaKTEPUCTUKU Ha OBACIIUSI CaMOJIET:
1. [Ipenna3zHaueHue Ha caMoJeTa.
2. I'maBHUTE 337291, U3ITBIHIBAHHU OT 0a30BUS CaMOJIET.
3. BapuanTy Ha U3MOI3BaHE ¥ BH3MOKHU MOJIU(UKAIINN HA CAMOJIETA.
4. CncTaB Ha 1oJIe3HUS (THPTOBCKU UM OOCH) TOBAp.
5. CbcraB Ha ekumnaxa.
6. CrerenTa Ha aBTOMaTH3AIlMs HA OCHOBHHUTE €TAIH HA TOJIETA.

7. YcnoBusita 3a OasupaHe, Kjaca Ha JICTHUINETO, THI TMHCTa 3a HW3JIUTAaHE M KallaHe,

BB3MOXKHOCT 32 CbKPaTE€HO U3JIUTaHE U KallaHe.
8. CpexcrtBa 3a MexaHM3aLUATa 32 TOBAPEHE U Pa3TOBapBAHE.
9. BB3MOXKHOCT 3a BB3IyIIEH /IECAaHT Ha KMBA CHJIa U TEXHUKA.
10.Bb3M0OXKHOCT 32 aBTOHOMHA €KCIUIOATaI|s Ha HETIOATOTBEHHU JICTHIIA.
11.CbcTaB Ha BbOPBHKEHHUETO.
12.TakTrka Ha U3BbpIIBaHE Ha OONMHU ONepaly Ui MUCHS Ha IOJIeTa.
13.PaanonokaliioHHu U APYTH CPEJCTBA 3a 3aIHTA.

1.3.2. O01u TaKTUKO-TEXHUYECKU N3UCKBAHUS

Te3n u3HUCKBaHUSI OnpeaACiIsIT OCHOBHUTC XapaKTCPUCTHUKU Ha 6’]:,[[6].].[1/15[ CaMOIJICT,

HCTOBUTC HAACKIHOCT U 0e3omacHoct. Te ca MMpEaACTaBCHU 110 JIBa HAYWHA:

H’LpBO, CBbCTaBid C€ CIIMCHK Ha OCHOBHUTE W HaW-Ba)KHM W3WCKBAHUS 3a caMoJieTa
HOCCIHIM KAYCCTBCH XapaKTCp, 0e3 YKa3aHu 4YHCJICHHU CTOMHOCTH. I/I, BTOpO, 3aAaBaT CC
KOJIMYECTBEHH H3UCKBAaHUS C IIOCOUYCHHU YHCICHU CTOMHOCTH WU OrpaHHM4CHUs 3a JICTATCIIHO-

TEXHUYCCKHUTEC U3HCKBAaHUA.

CHHCBKBT 332 KAYeCTBEHU M3WCKBAHMS Oorpeaciis Hali-Ba)KHUTE CBOMCTBA Ha caMoJI€Ta, Ha

KOUTO IIpU IPOCKTHPAHETO TpH6Ba Ja C€ 06'pre Hali-rojasgMo BHUMaHHe. CIIMCBKBT Ha TE3H
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HU3UCKBaHUA OI€ MMOMOIHC Ha KOHCTPYKTOpa Ja B3E€MC IMPAaBUJIHU U 000CHOBaHU pelICHUS Ha

OCHOBHHTE MPOOJIEMH, BH3HUKBAIIH B TIPOIIEca Ha TPOCKTUPAHE.

CbCTaBbT HA TE3W M3HCKBAHMS CE OIpEAciIA OT LEJITa Ha CaMOJIETa U HEroBaTa MHUCHA. 3a

BCCKH OTACJICH CaMOJICT 1€ NMa coOCTBEHH CHCI_[I/I(bI/I'-IHI/I HU3UCKBAaHU.

OnucaHusaT CIUCHK CE HM3rOTBSI Upe3 paHXUpaHC 110 BAKHOCT Ha H3WCKBaHUATA IIO

METO/Ia Ha eKCIIEPTHHUTE OLIEHKH OT KOJIEKTHUBA, 3aeT C pa3padoTBanero Ha TT3.
1.3.3. JIeTaTenHO-TEXHUYECKHA U3UCKBAHUS

Te3n HM3UCKBAHUS YCTAHOBSIBAT YHWCIECHH CTOMHOCTH HAa OCHOBHUTE, Hal-BAXKHHU 3a
JIaJICHUS] TUI CaMOJIET, JICTATEJIHU XAPAKTEPUCTUKKM W TmapaMetrpu. [lo mpaBmwio KbM TiIX ce
OTHACAT CKOPOCT W BUCOYMHA Ha TIOJIETa, CKOPOIIOAEMHOCT, U3UUCIUTENHA (KOSTO C€ M3MOJI3Ba
IpU WU3YMCICHUATA) JAJICYMHA WIM PAJAUYyC HAa JEHUCTBUE, XAaPAKTEPUCTUKU HA U3JIUTAHE U

KalaHC, U3YUCIIUTCIIHO WX CKCINJIOATAIMOHHO NPCTOBAPBAHE U AP.

Haznauenure unuciaeHu CTOMHOCTH Ha JIETATEIHO-TEXHUYECKUTE XapaKTEPUCTUKHU TpsiOBa
Jla ce ONnMpaT Ha CTATHUCTHKATa M J1a OTYUTAT TEHACHIMUTE HAa Pa3BUTUE HA CAMOJIETUTE OT
JazneHus Tum. ['oiasiMa nmomol npyu ToBa MOTaT /1a OKa)kaT MOCTPOEHUTE CTaTUCTUYECKU IpaduKu

1 B3aUMOBPB3KH, KAKTO U dHAJIM3a Ha CTATUCTHYCCKATA CIIpaBKa.

Uwucnenara CTOMHOCT Ha €UH WIA APYT MapaMeThp, WM XapaKTepHUCTUKa TpsOBa J1a ce
3a/laBa WIM 4Ype3 JKeJlaH JuamnasoH - ,,0T-10°, WM Ype3 ropHaTa - ,,He MoBeuYe OT WM J0oJIHaTa -

,,HE TTO-MaJIKO OT* TpaHuLa.

CouceKkbT UM ChCTaBa Ha 3aaICHUTC JICTATCIIHU XApPaKTCPHUCTHUKU CC€ ONpcaCsd OT

MpeHa3HAYEHUETO Ha CaMOoJIeTa.
1.3.4. [Ipon3BOACTBEHU U TEXHOJOTUYHU U3UCKBAHUS

[TocoyBa ce Mamaba Ha MPOHM3BOACTBOTO (CEPUHHOCT), OCHOBHUTE KOHCTPYKIIMOHHHU
MaTepHajd, B TOBa YHCIO HOBU BHJIOBE NOJy(haOpUKaTH M TEXHUTE TrabapuTHH pa3MepH,
OCHOBHHTE METOIM 32 TMPOW3BOACTBO W HOBU TEXHOJOTWYHH TPOIECH, CTENECH Ha

CTaHJAPTHU3AIMS U YHH(DHUKAIHUS.
1.3.5. ExcruroaTalilMOHHA W3UCKBAHUSA

OcHOBHUTE W aBapUIHUTE BXOJIOBE U M3XOJlM, AaBApUHWHO HAIyCKaHE Ha CaMoJeTa,
y10o0CTBOTO Ha paboTa Ha €KWIlaXka, CTENEHTa Ha aBTOMAaTH3allus NP YIpaBJIEHHWE Ha I0JIeTa,
BUJUMOCTTa B MHJIOTCKaTa KaOuWHa, KOMQOpTa HAa MBTHULUTE, MEXaHU3alUATA HA TOBApHO-
pa3TOBapHUTE NEHHOCTH, 3apeXIaHe C TOpUBO, YAOOCTBO 3a OOCIy)XBaHE U PEMOHT,

JICCHOCMCHACMH U B3aMMO3aMCHACMU arperaru, OGOpyIIBaHC, ABTOHOMHA CKCIuIoaTanus, Kiiac
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Ha JICTUIICTO. W3uckBanus 3a JKHUBYUCCT, U3OBPIKIIMBOCT, YCTOfIqHBOCT N JAKOCT Ha BBHIIHU

BB3/ICCTBAIM (PaKTOPH. Y CIOBUS HA ChXpaHEHUE, TPAHCTIOPTUPAHE U KOHCEPBAITHSI.
1.3.6. TEXHUKO-UKOHOMWYECKU M3UCKBAHUS

HMxoHOMHUYECKUTE TOKa3aTeld Ha MPOU3BOACTBOTO M EKCIUIOATallMsATa Ha camoJjera:
ce0eCTOHOCT Ha camoJieTa, ce0eCTOMHOCT Ha MPeB03a, KOS(PHUIIMEHT HAa TOPUBHA €(EKTHBHOCT,

CPOK Ha cTy’)k0a Ha caMoJIeTa.
1.3.7. Jlpyru u3uckBaHus

Knumatuunmn HN3HNCKBaHU, OHOJIOrUYHU HU3UCKBaHUs, H3UCKBAHHA 3a CPrOHOMUA U
TCXHUYCCKA CCTCTHKA, HU3WCKBAHMUA 3a CKPUTOCT, M3HMCKBAHUA 3a CpPCACTBATa 3a 06y‘ICHI/I€,
HU3UCKBAHUA KbM CCKPCTHOCT MU OIIa3BAHC HaA TalHa. PC,I[, CTalui U CPOKOBC 3a pa3pa60TBaHe Ha

U3aCIncCTO.

ITPOEKTHO KAPE

Ipumep: Ycnopeono c mexcma Ha mecma ca nPUNONHCeHU KOHKPEMHU U3YUCTEHUS 3 YIeCHeHUe
Ha nompebumenume Ha Mo8a pbKo8oOcmeo. Te ca OOnvIHeHUe KbM OCHOGHUS MAMepUudn u ca
ombensazaHu 8 mexkcma ¢ Kape. Ymuuwiieno e u3nonseaw paspabomen om cmyoeHm Kypcoe

npoekm, 3a 0a ce nooHece Ha NO-00CMbNEH e3UK.

Karo mpumep ce pasrmiexia MPOEKT HAa KOHKPETEH JIeTaTelieH amapar ChC CICIHOTO

HadaJIHO 3aJIaHHUC:

XapaktepucTtuka OrpaHunyeHune

Tun Ha neTaTtenHusa anapaT O6Lwo npegHasHayeHue
Bbpon Ha NbTHUUKUTE 10

O6GeMm Ha baraxHus oTcek 0,5m?

[aneynHa Ha noneTa He no-manka ot 1000 km
Kpencepcka ckopocT He no-marnka ot 300 km/h
TaBaH Ha noneta He no-manbk oT 4500 m
[ObrmkuHa Ha pasbera He no-ronam ot 450 m
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§2. Tunose Mucuu U NpoPUJIA HA MOJIETA

Ha JICTATCJITHUTE allapaTu

Mucusita Ha nosera Ha JIA B ronsiMa cterneH onpenaenst U HeroBust Obaer mpoekT. Hakou
MUCHH Ha TI0JIETa ChC CXOHH XapaKTEPUCTHKH OMXa MOTIIM Aa c€ O0eIUHAT KaTo 10 TO3U HAYMH
¢dopmupar 0600IIEHH TUIIOBE MUCHU. Te OT CBOS CTpaHa MOraT Jia c€ KaTeropu3upar CIpsMo
TaKTHYECKOTO M3noi3BaHe Ha JIA u HeroBoro mpeaHazHadyeHue. Taka Hanpumep ChILIECTBYBAT
SCHO pa3rpaHWYMMU MHUCHU KaTO TPAaHCHOPT, pa3y3HaBaHe W HaOmroneHue, OOHHM omepaluu,
NPEBB3X0JICTBO BbB BBh3yXa U Jp. Te3n TMIIOBE MUCHU Ha IMOJIETa MOraTt Ja ce (GpopMmaiu3upaT
ype3 rpaduyHO M300pa3sBaHe Ha MpoQuiia Ha MoJieTa, KaTo 3a BCEKU €Tall OT IOoJeTa Morar Ja
ce MPUCBOST U OINpPEJCNICHN TAaKTUYECKU M TEXHUYECKU M3UCKBAHMS — HalpUMEp H3UCKBAHUS
KbM CKOPOCTTa M BHCOYMHATa Ha IIOJIETa, MAaHEBPEHO IPETOBApBaHE, XapPaKTEPUCTUKU Ha
u3nuTaHe W kamaHe u ap [7]. Ha ¢ur. 1 ca mokazaHu HSAKOM TUNOBE MPO(HIM HA TOJETa 3a

NWIOTUpPaHU U 6e3nmioTHU JIA.

@ur. 1. Mucuu u npoduim Ha mosera
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Or nNpeaACTAaBCHUTC TUIIOBC MUCHUH HA MOJICTA U TCXHUTC HpO(l)I/IJ'II/I CC€ BUXKJa, 4€ B IrojisiMa

CTCIICH TE€ C€ CBCTOAT OT CETMCHTH, KOHWTO CBHIIO TaKa Ouxa MoIIHu Ja C€ Kiacupar.

BHOCJ’ICI[CTBI/IG Ha OJIOKOB IMPUHIOMUII C TAX Aa CC CbCTAaBAT U CHeLII/I(l)I/I‘IHI/I HpO(i)I/IJ'II/I Ha 1oJieta. B

Tabm. 2 ca JaJeHU OCHOBHUTE CETMEHTH M CBOMCTBEHUTE UM XapPaKTCPUCTUKHU.

Tabmuma 2
TunoBu cerMeHTH OT NpoduIa HA moJIeTa
No HaumeHnoBanue Ha cermeHTa I'papuano XapakTepuCTUKH
o O3HaueHue
pea
1 Wznurane 1o,V or
2 WsctpenBane (kaTamynr, OBHJIKH, / Voiors B ymax
pakeTeH CTapT U Jp.) ‘
3 HaGop Ha BucOYMHA NH,V ooV ,), 120
4 Kpeiicepcku noner Ve, He R
5 Haii-usronen nosuer ) V pcon.» t
6 ITyck 60oeH ToBap ¥ H, . Am
7 ManeBpeH BB3AyLIeH 001 + OOWHU| [/ H, .t , n,Ac,,Am
CTpenou ‘
8 CHuxeHue —\ V,,AH
9 Kamnane Velp
10 [TpuzemsBaHe ¢ maparmryT ” Ve H sV 7nap
11 HaGop Ha BUCOUMHA ITPU HEM3MEHEH BI'bJI f AH,Ac,
Ha aTaka M TaHTaXa
12 CHuxeHue Ipy HEU3MEHEH bI'bJl HAa aTaka : AH,Ac,
U TaHTaxxa
13 BeprukanHo uzaMrane Hywo. V6
14 BepTtukanno kanane A H,,V, .
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[Tpu moaxonsIo rpynupane, Cra3Baiku TAKTHYECKA HEoOXoauMaTa IMOCIeI0BATSITHOCT
Ha €TanmWTe Ha IMOJeTa MOXeE Jia ce ,,CrVIO0M Hy)XHaTa MHCHs KaTo ce M30HMpaT OINHUCAHUTE
cerMenTd. Cnex Karo MUCHSATA Ha TIoJieTa € oOmpeaeneHa TpsOBa 3a HEOOXOAUMHUTE
XapaKTEpUCTUKM Ha CETMEHTa Jla C€ 3aJa/JaT KOHKPETHU CTOMHOCTU. [IpennoskeHuar moaxon
MOJKE J1a CJIy’)KHM KaTO paMKa 3a Cbh3/1aBaHETO Ha MMCHUH Ha I10JIETa, HO 3a BCEKHU CIydail Morar jia

ce 100aBsIT JOMbIHUTEIHN CETMEHTH, J1a ce 10OaBAT WM MIPEeMaxBaT XapaKTEPUCTUKH.

ITPOEKTHO KAPE

Ha ¢urypara e nokasana u3dpaHa MHUCHUs Ha MOJIETa — TUIIOBA 3a TPAHCIIOPTEH CaMOJIET,
ChCTOSIIA CE OT HAKONKO yudacTbka: 0-1 — 3amyck, 3arpsBaHe, pyJlUpaHe W H3JIWATaHe; 1-2 —
Ha0Op Ha BUCOYMHA; 2-3 — Kpelicepcku noJeT; 3-4 — CHIKEHue, B T.4. U34akBaHe; 4-5 — 3axon 3a

KallaHC 1 KallaHC. Bcska Touka oT MUCHATA € O3HAUEHA C YHCIIO 3a y,[[O6CTBO.

Unnrocmpauus 1: lNpogpun Ha nonema
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§3. U300p Ha OCHOBHHU IapaMeTpPH HA camMoJIeTa

N360pbT HA OCHOBHM MapaMeTPH Ha caMoJjIeTa BKIIOYBA U3YUCIISIBAHETO U OTPEICIISTHETO
Ha CJIEAHUTE OTHOCUTEIHU W aOCOJIIOTHHU TMapaMeTpH: U3JIeTHA Maca - M, ; U3JETHO KPWJIHO
HAaTOBAapBaHE - Po=mylS : wusnerHa TATOBBOPBKEHOCT - F,=F,m,g (u3neTHa
€HEPrOBBOPBKEHOCT - Py=P,/myg ); u3uuciauTenHa miou Ha KPWJIOTO — S; WU3NETHA TATA

(momroct) - Fo(Py)

N300pbT HA OCHOBHHU MapaMmeTpH ce U3BBPIIBA Ha 0a3ara HA U3YHCICHUTE CTOMHOCTH Ha
OCHOBHHUTE IMapaMeTpH, JaHHU OT MPOYYBAHETO (CTATHUCTUYECKa CIIpaBKa), MPENOpPbKH Ha
TJIaBHUSI KOHCTPYKTOP U Op., B T.4. HeHOpPMaAIHU ChOOpakeHus. B To3u cMucChI u300pbHT Ha
OCHOBHHTE MMapaMeTpy Ha CaMoJieTa € MbPBOHAYAIIHUS €Tall Ha CHUHTE3. B mociencTBue 4act ot
TC3U MMapaMeTpu Morar aa 6I:,Z[aT YTOYHCHHU B IMO-TCCHHU HHTCPBAJIM HA BapUpPaHC MOCPCACTBOM
napaMeTpuyHa ONTHUMM3alus. BbB BCHUKM ciaydau IMbpBOHAYATHMAT M300p Ha CTOMHOCTU 3a
OCHOBHHTE TIapaMeTpPH € OTrOBOpHA MPOEKTAaHTCKA 3ajada M IBJIHOTO M (opMalu3upaHe BCe

Ollle HE 3aMeCTBa TBOpUECKaTa paboTa Ha YOBeEKa.
3.1.0npenessiHe Ha M3JIETHATA Maca B IbPBO NPUOJIMKEHHE

W3uncinuTennaTa u3ieTHA Maca Ha caMoJjIeTa € mMmacara, ¢ KOsATO TO¥ 3aI0YBa MHCHSTA CH.
Toma He ¢ 3aBbJDKUTCIIHO MaKCUMaJIHaTa HM3JICTHA Maca. MHuoro CaMOJIETH, HAIIPpUMEP 6OI>'IHI/I,
IIO3BOJIABAT A4 6’L,[[aT B U3BCCTHA CTCIICH NPCTOBAPCHH, KATO IIPpU TOBA CC HAMAJIABA TAXHATa
MaHCBPCHOCT. OcBeH B CJIy4auTe, KOraro ToBa € yromMeHaro, CC¢ npuema, 4€¢ U34YUCIUTCIIHATA

H3JICTHA Maca € paBHAa Ha MaKCUMaJIHATa U3JICTHA Maca.

HpI/I HU3YUCIIBAHETO HaAa MacaTa B HIbPBO HpI/I6J'II/I)KCHI/IC CbIICCTBYBAa CPABHUTCIIHO
rojisiMma HCTOYHOCT U HCONPCACICHOCT. Ilo ta3mu IMpuirHa H3JICTHATA Maca CC MPECACTaBsA KaTo

CyMa OT CJICTHUTE ChOMpaeMHu:

my=m,.,,tm,+m,+m, , (1)
KBJIETO: m.., -Maca Ha eKUIIaxa,
m, - Maca Ha IOJIe3HUs ToBap (IIbTHHULIM, TOBAp, OOCH TOBap U [1Ip.);
m, -Maca Ha TOpUBOTO;

m, -Maca Ha caMOJICTa Mpa3€H, B T.4. KOHCTPYKIIMs, CHJIOBA YCTAaHOBKA,

KOJICCHHK, O60p}’I[BaHC, ABHOHHWKA U BCUYKO, KOCTO HEC € CKUIIAXK, ITOJIC3CH TOBAp UJIX I'OPUBO.
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MacaTra Ha €KHIIaXkKa U Ha IIOJC3HUS TOBAp JICCHO MOrar na 6'I)Z[aT HM3YUCICHU. 3a Ja
6’B)IaT OIpEeaACIICHN MacaTa Ha TOPUBOTO M Ha CcaMOJI€Ta TE3U ABC C"I)6I/IpaeMI/I CC u3pasdaBat 110

CIICOHU HAYUH!

my=m__+m +ﬂm +—m
0 crew P my, 0 m, (U (2)
N mf J— me
Benmuuumnwure m,=—- wum mM,=—— ca OTHOCUTEJIHHU MacCH, CbOTBETHO Ha FOPHBOTO H
R m

Ha CaMOJICTAa IMPAa3CH.

OxoHYATEIIHO 3a MacaTa Ha caMoJjIeTa B IIBPBO HpI/I6J'II/I)KeHI/Ie CC T1oJrydyaBa:

A, 3)

3.1.1.0npenensaHe Ha MacaTa Ha IPa3eH caMoJIeT

Macara Ha pasHusa CaMOJICT MOXKE J1a 6’bﬂe OIIPCACIICHA HA TO3U €Tall Ha IPOCKTUPAHCTO
KaTO C€ H3MI0JI3BAT CTATUCTUYCCKU JaHHU 3a OTHOCUTCIIHATA MaCa Ha CaMOJICTa IIPa3cCH. Ts
Bapupa Cp€aHO MCEXAY 0,3 n 0,7 B 3aBHCUMOCT OT H3JICTHaTa Maca Ha CaMOJI€Ta, HECTOBHTC

pa3sMepu, NpCAHA3HAUYCHUC U [IP.

Ha ¢ur. 2 e mokazana 3aBUCUMOCTTa HAa OTHOCHUTEITHATA Maca /1, OT TUMA W WU3JIeTHATA

Maca Ha camojera [7].

B Tabn. 3 cwpmio ca gajeHd CTaTUCTUYECKH OOpabOTEeHW NaHHHW, KOMUTO MOraT Ja ce

U3IIOJI3BAT 3a ONpeNeNsiHe Ha 7, 1o cienHaTa Gopmyna [7]:

nTe:A(zasz)ch s (4)

KBIETO: A n C — KoepUIueHTH;
M, - W3JIeTHA Maca Ha camoJieTa (0T CTaTUCTUKATA), kg

K, - xoedunument, oTunTani THIA Ha BUTIIOTO.
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100 1,000 10,000 100, CI0 1 5 MOy CEPD [1k]
50 500 5 000 50 000 500 000 [kel
HMznetHa maca
@ur. 2. OTHOCUTETHA Maca Ha IIPa3eH caMoJIeT
Tao0muma 3
Maca Ha caMoJieTa nmpa3eH
Tun Ha camoneTa A (o
BeamoTopeH camoneTt 0,86 -0,05
MoTonnaHep 0,91 -0,05
CamopeneH (Metan/obpeo) 1,19 -0,09
CamogerneH (KoMnoaur) 0,99 -0,09
O6wo npegHasHayeHne 2,36 -0,18
(eavH gBuraTen)
O6wo npegHasHayeHne 1,51 -0,1
(aBa gBuratens)
CenckocTonaHcku 0,74 -0,03
Typ6oBuTnos 0,96 -0,05
(oBa gBuratens)
JleTdawa nogka 1,09 -0,05
PeaktnBeH Yb 1,59 -0,1
PeakTnBeH nstpebuten 2,34 -0,13
BoeHeH 6ombapaupoBay 0,93 -0,07
PeakTuBeH TpaHcnopTeH 1,02 -0,06

K,=1,04 3aButna c nameHsiema CTbrka;

1,00 3a dukcupaHa cTblKa U peakTUBHU OBUraTenu.
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3.1.2. OnpenensiHe Ha MacaTta Ha TOPUBOTO

OrHocuTeIHaTaA Maca Ha TOpUBOTO MOXKEC Oa 6'[),[[6 OMpeaciCHa 3a BCUYKN y4aCTbUU OT
npodmna Ha MHCHATA, KOUTO HM3HMCKBAT HU3PA3XOABAHCTO Ha 3HAYUMO KOJIHMYECTBO T'OPHBO —
TaKMBa KaToO: 3allyCK, 3arpsABaHC, PYIHUPAHC U H3JIUTAHC, Ha60p Ha BHCOYHMHA, erﬁCCpCKH
IOJICT, Hall-u3rojieH TIOJICT, MaHCBpHUPAHC; BCPTUKAITHO H3JIMTAHC, MN3YaKBaHEC,
ACpOHABUTAlIMOHCH 3amac. CJIG,Z[ ONpeACIIIHCTO Ha OTHOCHUTC/IIHATaA MaCa Ha TOpPHUBOTO 3a

Y4aCTbUOUTE, HelHaTa CyMma 1€ 1age CyMapHOTO KOJIMYECTBO rOpMBO 3a MHUCHUATA.

AKO O3HaYUM C [ BCEKH y4acThK OT MHCHATA, TO Macara Ha camoJieTa B Kpasi Ha TO3H
ydacTek e Obne M; . Pasznukara B macara Ha camMojeTa MEXIy HadaloTo M Kpass Ha
y4acThKa MOXeE J1a € IBJDKH Ha M3pa3xo/IeHO MOPHBO HIIM IyCKaHE Ha TOBap (AecaHTeH, OOeH,
aBUOXMMUYEH U 1p.). OTHOCUTEIHATA CTOMHOCT Ha MacaTa Ha TOPUBOTO 3a LEJIUS TOJIET MOXKE

Jla c€ M3YUCIH 1o ciaeanara Gpopmyna [7]:

=L =106(1-—=2 Ty (5)

KBAETO N — Opoil Ha y4acThIMTE HA MUCHSITA.

HpI/I ONpeCaAC/IHCTO Ha OTHOCHUTCIHATA Maca Ha TOpPUBOTO TIoOJsIMa poJjid HUrpac

AcpOJMHAMHUYHOTO CBBBPIICHCTBO HA CaMOJICTa, U3PA3C€HO KOJIUYCCTBCHO 4YPE€3 MAKCHUMAIHOTO

aepoJMHAMHMYHO KauectBo K.

® 3amycCkK, 3arpsAaBaHE, pYJIHpaHC W HU3JIHUTAHC — OOHMKHOBEHO s1J1a Ha TOPHUBOTO 34 TO3HU

yYacThK €:
" 0.970 6
mi—l_ ’ . ©

* HabOp Ha BUCOYMHA — U3YHUCIISABA ce€ IO opMyIiara:

m, _ 1-0,009AH
m_, 1-00045AH ~

(7)

kpaero A H e HeoOxoaumara 3a HaOop BucounHa B km/!
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KpencepcKH MoJIeT (3a cCaMOJIETH ¢ PEAKTUBHU JIBUraTeNN) — U3YHUCIIABA ce 1o (popmyara

m; —Rc
=ex
KBJIETO: R - naneumna Ha monera, km (ot TT3);

¢ - crenuduyeH pasxo/ Ha ropuBo, kg/daNh (tum psuraren);

Ve - xpeiicepcka ckopoct Ha mosiera (ot TT3), km/h

5
Kc - ACpOJAMHAMHUYHO KA4YCCTBO HA CaMOJICTA Ha erﬁcepCKH PCKUM Ha

IOJICTa (TI/IH CaMoOJICT, CTATUCTHYCCKH ,Z[aHHI/I).

3a caMoOJIETH C BHTJIOBH JABUI'aTCJIM, KOUTO B3WMMAT MOIIHOCT OT BaJla HAa ABUTIaTCIA —

BUTJIA, BUTJIA B TYHCI U [1Op., OTHOCHUTCIIHATA MaCa Ha TOPUBOTO 3a HAAaJCHUA YYACTbK Ha

KpelcepckH MoJieT ce mpecMsiTa 1o ¢popmynara

m, —Rc,
m;_ 360m, K¢ 9)
KBJETO: ¢, - edekruBeH crienuduueH pa3xoa Ha ropuso, kg/kWh

N, -K.ILI. Ha BuTaoTo, N,~0,7..0,85
* HaAW-U3rOJEH IOJET
Haii-u3rogHusaT mosjer ce XapakTepusupa ¢ I0JEeT Ha HAaW-M3TOJCH BI'bJI HA aTaka U

MAaKCUMaJIHO aCpOAVMHAMHNYHO Ka4€CTBO. Wmaiiku npeaBua, 4€ MpoAbJDKUTCIIHOCTTA HA IT0JICTA €

t=RI/V ,h 70 ropuure GOpMYIIH NPH HAM-U3rOJEH OJIET IPUEMAT CIICIHUS BHI:

m, —lc
S (10)
m;_, max
m; —Vpcovtc.
=Xp
m;_, 360 nsKmax , (11)
KbACTO: Kmax - MaKCUMaJIHO a€pOAMHAMHNYHO Ka4€CTBO,

Vicov - Haii-usromna ckopoct, km/h
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ACpPOHABUTAIIMOHCH 3aIiac

[lenech00pa3Ho € 3a MUCHSATA J1a Ce MPESIBUIM U ONPEICIICH aePOHABUTAIIMOHEH 3a1ac OT

TOPUBO, YMSITO Maca € MPenopbYUTENIHO Aa Obe oT 3 10 5 % oT obiara Maca 3a MUCHSITA, T.C.

m.
——=0,95...0,97

m;_,

(12)

3.1.3.0mnpenensHe Ha Macata Ha €KUMaxa

=90n

crew crew

(13)

KbJeTO M., - Opoii Ha XOpaTa, ChbCTABAIIN CKUTIAXKA.

3.1.4. OnpenensiHe Ha MacaTta Ha MOJIE3HUS TOBap

Omnpenens ce MacaTta Ha TIOJIE3HHUS TOBap (Macara Ha MbTHULIUTE U Oaraxa):

m, = 90n_ +180V

pass cargo »

(14)

KBJIETO: N 4 - OpON Ha MBTHULIUTE;

Vewgo - 00EM Ha Garaxkuus oTcek, m’

3.1.5. M3uncnsaBaHe Ha W3J€THATA Maca B TbPBO MpuOIKeHue [3] (apyr HauMH)

BHUMAHME!!! [IponycHeTe Ta3u TOYKa, ako U3UMCIIABATE M3JIeTHATa Maca 1o popmyna (3)!
m, +m

crew

, 15
O A-my~m, —m, —m, (1

KBJETO: M - U34nCIeHoTOo B T.3.1.2;

M, - OTHOCHUTEIHA Maca Ha KOHCTpYKIusTa (Tabi. 4);
M ,, - OTHOCHTEJIHA Maca Ha CHJIOBAaTa yCTaHOBKa (Tadi. 4);

M,, - OTHOCUTEJIHA Maca Ha 00OPyIBAaHETO U YIIPABIEHUETO (Tald. 4).
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Tabmura 4
OTHOCUTEJTHH MACH HA KOHCTPYKIUSITA, CHJIOBATA YCTAHOBKA,

000pY/IBAaHETO W YNIPABJIEHHETO U HA TOPHUBOTO

Tvn camoneTt m, m, m,, m
[o3sBykoBu 1Y 0,30...0,32 0,12...0,14 0,12...0,14 0,18...0,22
MbTHUYECKN

mMarmcTparnHu cpegHu 0,28...0,30 0,10...0,12 0,10...0,12 0,26...0,30
TEXKM 0,25...0,27 0,08...0,10 0,09...0,11 0,35...0,40
CBpbX3BYKOBM MbTHUYECKN 0,20...0,24 0,08...0,10 0,07...0,09 0,45...0,52

MHoroueneBn 3a MECTHU aBUONUHUN 0,29...0,31 0,14...0,16 0,12...0,14 0,12...0,18

CnpTHO-NMNOTaXHK 0,32...0,34 0,26...0,30 0,06...0,07 0,10...0,15
CenckocTonaHcku 0,24...0,30 0,12...0,15 0,12...0,15 0,08...0,12
Jlekn xugpocamoneTun 0,34...0,38 0,12...0,15 0,12...0,15 0,10...0,20
MoTonnaHepu 0,48...0,52 0,08...0,10 0,06...0,08 0,08...0,12
N3Tpebutenn 0,28...0,32 0,18...0,22 0,12...0,14 0,25...0,30
ITPOEKTHO KAPE

Onpeg!e.mme Ha MacaTa Ha CaMOJIETaA NMpa3€eH
Or (1)1/11". 2 ce oTuMTa CTOMHOCTTA HAa MacaTa Ha caMoJjieTa IMpa3€H KaTO 3a BXOIHA

CTOMHOCT Ha H3JIeTHAaTa Maca ce H36Hpa TaKaBa OT CTATUCTUYCCKATa CIIpaBKa HJIM Ta3W 3a
IMPOTOTUITHHUA CaAMOJICT. HaanMep 3a IMPOTOTUITHUA CaAMOJICT OT TabmI. 1 ce nojrydaBa CTOMHOCT

3a m, =0,52 3a camorer ¢ 06mo npeanasnayenue (General Aviation — Single Engine).

Omnpene/isine HA MAcaTA HA TOPUBOTO
Bceku yyacThk, 3a KOHUTO ce mpecMsiTa M3pa3xoJBaHOTO TOPHMBO CE€ O3HAYaBa C YHMCIIA,

CBIVIACHO W3IOJI3BaHUTE B M30OpaHata mucus (Bwk. §2). [IpecmsTa ce OTHOIICEHUETO HA MacHTE
Ha caMmoJieTa B Kpasi ¥ HA4aJIoTO Ha yyacTbhka. Pa3nukara B MacuTe ce IbJDKU Ha U3PA3X0JIBAHETO
Ha TOPHBO (aKO HE ce U3XBBHPIAT TOBAPU — OOCH WIIH JPYT TOBAp).
- 3aIlyCK, MPOTpeB, pyiupane, uznutane (ydactok 0-1, cbOTBETHO My, m; ca MacuTe B Touka () u
TOYKa / HA MHUCHSTA, U T.H.)

M~ 0970

m,
- HabOp Ha BHCOYHMHA

my, 1-0,009AH  1-0,009.5
m,  1-0,0045.AH 1-0,0045.5

2

KBJIIETO: AH =5 - Heobxomumara 3a Habop BUCOYMHA, km;
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- KpEHUCEepCKH MOJIET
m exp[ ~Re, j _ exp( ~1200.0,35 j _ s
m, 3607, K. 360.0,85.8,4
KBJETO : R =1200- naneunna Ha mosieta (ot TT3), km;
¢, = 0,35 - epextuBen cnennduuen pasxoa Ha ropuso, kg/kWh;
n, = 0,85 - KII/I na utnoto, 17, = 0,70 +0,85;
K. =38,4- aepomHamMu4HO KayecTBO Ha caMoyieTa INPU KPEHCEPCKU

PEXHUM Ha 1oJieTa ;

- ACPOHABUT'aITMOHCH 3aI1ac

M4 20,96 (0,95+0,97)
ms

Onpenejisine HA MACATA HA €KUIIAKA

m.__ =90.n

crew crew

=90.1=90kg .

Omnpenejsine HA MACTA HA MOJIE3HUS TOBAP

m, =90, +180V,,  =90.9+180.0,5=900kg \

pass cargo

Or TYK 3a OTHOCHUTCIIHATa MaCa Ha TOPUBOTO CC IIOJIyUaBa:

m, =1,06.(1-21. 72 15 My _106(1-0,97.0,977.0,849.0,96) = 0,241
' my my m, my

CJ'ICI[ KaTO Ca OIpCACIICHH OTHOCHUTCIHUTEC CTOMHOCTH Ha MacaTa Ha mpasHusa CaMOJIET U
Ha TOPUBOTO, MaCaTa Ha CKUIIAXKa U IIOJIC3HUA TOBAp CE MpECMATa MacaTa Ha CaMOJICTa B II'bPBO

npuOIMKEHUE.

m._  +m 90+900

= crew P
m,

= — —— = =4304kg
l-m,-m, 1-0,24-0,52

3.2. H300p HA KPWJIHO HATOBApPBaHe

KpI/IJ'IHOTO HaTOBAapBaHC (OTHOH_ICHI/Ie Ha MacaTta MW IUIOHITa Ha KPHIOTO B l'IJ'IaH)
pzm/S c€ 1/1361/1pa OT TPpHU U3YUCIIUTCIHU CIIy4das — OT YCJIOBUATA 3a KallaHC CbhbC 3aJJaiCHA
CKOpPOCT Ha €Talla Ha 3axo/ia 3a KallaHC, OCUT'YPsBAHC HA KpCfICGpCKH IIOJICT Ha JaJICHAa BUCOYHHA

1 yCIIOBHUATA 32 MAaHEBPUPAHE ChC 33/1aJICHO TIpeToBapBane [3].
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¢ OT yCJIOBHATA 3a KallaHE

2
1 chaxVat 2

=—"=— kgl R 16
Po 30,2(1-m ) gim (16)

2,7...2,9 — edhexmuena mexanuzayus

KBACTO: Cfmax = - MaKCHMaJleH KOe(UIIECHT
2,2...2,4 — craba mexanuzayus

Ha MOJIEMHA CHJIa TIPU KOH(UTypanus ,,kanane*“[3];

V. - ckopoct Ha 3axoza Ha Kamane, m/s ( V=13V ),

at
Vs - ckopocr Ha cBaisHe, m/s;
mff - OTHOCHUTECJIHA Maca Ha TOPHUBOTO 34 YHaCThOHUTC C XOPHU30HTAJICH
m;
noner ( M ;=1——— - 3ayJacTbKa Ha XOPU3OHTAIIHHS TIOJIET).

i—1

¢ OT yCJIOBHUATA 3a KpCﬁCGpCKH OJIET

u_ Cre-PcVe 2
kg Im (17)
0 —\ )
20(1-0,6m )
KbJIETO: C;.c - KOGpUIMEHT Ha TMOJEeMHA CWJIa IMPH KPEHCEepCKH PEeKUM Ha

IIOJIETa (OT CTaTUCTHUYECCKATa CIIpaBKa 3a IIPOTOTHUIITHUA CaMOJIET — UHACKC

2m0ng
an Vén Sn

(13

Sl - CL,CN

);

Pc - mreTHOCT HA Bb3yXa Ha erﬁCCpCKaTa BHCOYHHAa Ha

nonera, kg/m’ ;

Ve - kpelicepcka ckopocT Ha mosieta, m/s

*  OT yCJIOBHSTA 32 MaHEBpHpaHe (32 MAHEBPEHU CaMOJICTH )

c
py =01, kglm” (18)

KbACTO: Croon - MaKCHUMAJIHO A0IyCTUMUA KOG(i)I/IHI/IeHT Ha IIOAEMHaA CHia
NP MaHEBPHUPAHE;

Nyax - MAKCUMAJIEH KOS(DUITMEHT Ha HOPMAJIHO ITPETOBApPBAHE;
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49 ey - MAKCHUMAJHO JOIIYCTHUM CKOPOCTEH HAmop, Pa

OT TpuTE U3UKCIEHU KPUIHU HaTOBapBaHMsl c€ N30Mpa MUHUMAIHOTO:

p() :min(pov’poﬂ’povﬂ).

[TPOEKTHO KAPE
N300p HA KPUJIHO HATOBApPBAaHe
- OT YCJIOBUSATA 32 KallaHe
2 2
i CromVe 22433 :16Okg/m2,

Po=30201-m,)” 30.20-0.151)

KBJIETO: V,=13V;=13.333=433m/s - ckopoct npu 3axo/a 3a
xanane (Vs =33,3m/s -croliHocT Ha CKOPOCTTa Ha CBalSHE HA CAMOJIETa

OT U3BAJIKATA);

_ m,
my =1-—=1-0849=0,151 _ ormocurenna maca Ha TOpHBOTO 3a

m,

XOPU30HTAJICH TOJIET;
C nax = 2,2 - KoOe()MLMEHT Ha MOJIEMHA CHUJIA IPH ¢j1a0a MEXaHU3alLMs.

- OT YCJIOBHUsITA 3a erﬁcepCKH IIOJIET

C, poV? ’
jig rePc’c _ 0,7.0,74.833 =205,63kg/m2,

P = 200—0.6m,) 20(1-0.6.0.151)

KBJIETO: C, . =0,7 - xoedunuenT Ha MOEMHA CUJIA TIPH

KPEUCEPCKH IOJIET;
P = P y—sooo = 1,225.0,6012 = 0,74kg / m’ - mapTHOCT HA BB3IYXa Ha
Kpelcepcka BHCOYHHA (H = SOOOm) 0

Ve =300km/h=833m/s - kpelicepcka CKOPOCT.

3a CTOMHOCT Ha KPWJIHOTO HAaTOBapBaHE ce M30Mpa Ta3u, KOATO € IO-HHCKAa OT JBaTa
IIPECMETHATH clly4asi 3a ompezieisHne My. B ciydas mo-HucKa € CTOMHOCTTa MpH 3aX0/] 3a KalaHe.

N36upa se CTOMHOCT Ha KPUITHOTO HaTOBapBaHE:

P, #160kg /m’*

g="0_4304 0

I
o
Do
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3.3. U300p Ha TSAr0- U €HEProOBLOPbKEHOCT HA CaMOJIeTa

Paszrnexpaar ce cieHUTE U3YUCIUTEIIHA ciydau [3]:

OCUT'ypsIBAHC Ha6opa Ha BUCOYHMHA Ha CaMOJICTa C €IWH OTKa3aJl ABHUI'aTCII:

—7 1
Fy=k,|—%— +1gy| (19)
° Ny =1\ Ko

6.

KBJIETO: k,=1,5 — koeduuuenr;
Ko - aepomuHaMUYHO KauecTBO IPU HA0OP HA BUCOYHMHA;
n,, -O6poii HA IBUTATENINUTE;

Y - BI'bJl HA HAKJIOH HA TPAEKTOPHTA TP HAOOp Ha BUCOYMHA
( tgy=0,024 ).

YCJIOBHUE 3a OCUT'YPSABAaHC Ha XOPU30HTAJICH IIOJIET

I 1

Fo=——&— 20
0 0,85
KBJETO: ¢~ 0,8 - xoeuIEHT HA IPOCETUPAHE;
P .
A= OTHOCHUTENHA IUTBTHOCT Ha Kpeiicepcka BHUCOYMHA (OT MPUIIOKEHUSTA);
Pr=o

YCJIOBHUC 3a OCUTYPSIBAHC Ha U3JIMTAHC CHC 3adaJICH pa36er

I 1,2. 1 1

FOH[:LOS ’—p0+_ 3fT0+_ , (21)
Lmax,7TO0*TO 2 KTO

KBJIETO: Crmaxro =17..2,3 - xoeduureHT Ha OJEMHA CHIA IPH

KOH(UTYpauus ,,u3IuTaHe";
S - xoepuumeHt Ha TpueHe npu ThpKasHe (BxK. Tabm. 5);

70 - nwmxuHa Ha pasbera (OT 3aJaHKMETO), M.

29



Tabmura 5

CroitHOCcTH Ha KOeUIIMEHTAa HA TPHEHe

Ne HanmeHoBaHme Ha HacTunkarta S
1 YTbnkaH cHAr 1 neq 0,02
2 Cyxo 6eToHHO nokpuTtue 0,02
3 Mokpo 6GETOHHO NOKpUTUE 0,03
4 TBbpa rpyHA 0,07
5 Mokpa TpeBHa HacTumnka 0,06
6 TpeBHa HacTunka 0,08
OT u34YUCIEHUTE 3a TpUTC Cliydasd TATOBBOPBKCHOCTH CC 1/1361/1pa Haii-roiasgMara
CTOMHOCT.

Fl) _ maX(I*T;)I,E)” sﬁom) (22)

B CJIy4auTC Ha CHJIOBAa YCTAaHOBKA C BHUTIIOB JABHXKHTCI CE€ H3YHCIIABA HGO6XOHI/IMaTa

CHCPIroBbOPBIKCHOCT 3a BCCKH CIIUH cnyqaﬁ Hu CC I/I36I/Ipa Hali-BHCOKaTa CTOMHOCT.

F.V
=—2 M kWldaN

0 1001,]6 ’ (23)

KBJIETO: V.. -cKOpocTTa Ha TONIeTa 32 BCEKU y4acTbK, mls
(cxopoct Ha mznutane - V o-=1,1V ; ckopoct Ha HabGop Ha

BucounHa - V=12V ).

OmnpenenaT ce mwiomTa Ha Kpunoto ( m° ) u usnetHara tara (daN) uam momuoct (kKW):

S=— (24)
Do

Fo=0,1F,myg ; (25)

Py=0,1Pymyg . (26)
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ITPOEKTHO KAPE

HN360p HA TATOBHOPDKEHOCT U €HEPrOBbOPbKEHOCT
- OCUTYpSABAHC Ha6opa Ha BHCOYMHA Ha caMoOJeTa C €QUH OTKa3al JBHTaTelI — Thi KaToO CE

pasriackKiaa CAHOABUIaTCICH CaMOJICT, TOBA YCJIOBHUE OTIIazaA.

- YCIIOBUE 32 OCUTYPSIBAaHE Ha XOPU3OHTAJIEH TOJIET

ol 1 1

- = =0,23
K ANPp  84.0,64.08 '
KBJETO: ¢ ~ 0,8 - koe(ULUEHT HA JPOCENTUPAHE;
Py 077

e 0,64 - oTHOCHTEIHA IUIBTHOCT Ha KPEHCEPCKa BUCOYMHA.
Pr-o >

- YCIIOBHE 32 OCHTYpsIBAHE Ha M3IIUTAaHE ChC 3aaJICH pa3oer

B =105 222 1[50 4L )|-105 1’2'16O+l(3.0,02+1j =032,
Lmax,TO **TO 2 KTO 2450 2 8

KB/IETO! C\maxro = 2 - KOe(UIUEHT Ha MOJEMHA CHJIA TP KOH(PUIYpaIUs ,, A3 TUTaHe”;
Jr0=0,02- koedpuuuent Ha TpuUeHEe NpH THPKAISAHE 32 MOKPO OETOHHO
HOKPHUTHTE;
l;o =450m - npmxuna Ha paséera (ot TT3);
Ko =8 - aepoHaMUYHO KaueCTBO NPH U3ITMTAHE ChC 3a/1aJIeH pasoer;

B cnyqaﬁ Ha CHJIOBa YCTAaHOBKA C BHUTJIOB [AIBMXKUTCII CE€ HM3YHCIIABA HCO6XO,I[I/IMaTa
CHCProBBOPBHIKCHOCT 3a BCCKH CIUH OT CJIYYAUTEC U CC I/I36I/Ipa Hali-rojsmara CTOMHOCT.

- YCJIOBHC 3a OCUT'YPABAaHC HAa XOPHU30HTAJICH II0JICT
Pl FZ)H-VC _ 0,23.83,3

® 100m, 100.0,85
KBJIETO: V,=V.=833m/s

yu

—0,225kW / daN |

- YCJIOBHE 32 OCUTYpsIBAHE Ha M3IIUTAHE ChC 3aaJICH pa3oer

T 1l
p o fo Vioe 032366 14ty dan
100,  100.0.85

OTHOCHUTEIIHATA CHEPTOBBOPBIKEHOCT CC I/136I/Ipa:
P, =0,225kW / daN

Onpezxenﬂ C€ nU3JICTHATA MOIITHOCT:
P, =01.B.m.g=0,1.0,225.4304.9,8 ~ 950kW
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§4. N300p Ha 0012 U aepoauHAMHUYHA cxema Ha JIA.

MN3060p Ha THII, OPOH U PA3IOJIOKEHHE HA IBUTATEJIUTE

[Tpu mpoexkTHpaHEeTO HAa HOB CaMOJIET MOYTH BHHAr'M BB3HUKBA MpobieM ¢ u3bopa Ha
HeroBaTta oOma cxema. ToBa 1O CBIIECTBO € HAYaIHHUAT eTam Ha (opMHpaHe Ha OONMKa Ha

caMoJICTa.

[Tox u306op Ha oOIIa cxema Ha camojieTa ce pa30dHupa HEIIO MOBEYe OTKOJIKOTO CaMo
n300p Ha HEroBaTa acpoJAMHAMUYHA CXEMa, HE3aBHCHUMO, Y€ TSI € ONpeNeliilia 3a MPUHIMIIA Ha
JICVCTBUE HA JICTATCITHHS arapat. 3a caMoJIeT ¢ KOHKPETHO MpeHa3HavYeHue u300phT Ha 00IIa

cxema BKJIrouBa [3]:
* u300p Ha cxeMa Ha pa3moJiaraHe Ha €KUIaXKa U TOJIC3HUS TOBap;

* u300p Ha cXeMa Ha aepoJMHAMHYHATA HOCEIIa CUCTEMa 3a KPEHCEPCKH PEKUM Ha TOJIeTa

1 MCXaHM3alUs 3a pCKUMHUTEC 34 U3JIMTAHC U KAL[AHE;

* u300p Ha cxema Ha cujioBaTa yCTaHOBKa (TuIll, Opoil nBHUraTeiu, pas3loJOKEHUE Ha

camoJieTa u ap.);
* m300p Ha CXeMa Ha YCTPOWCTBATA 3a U3JIMTAHE U KallaHe (KOJECHUK);
* u300p Ha chCTaBa Ha OOPAOBOTO 003aBEKIAHE, YPEIU U JIp;
* m300p Ha cxeMa Ha TEXHOJOTUYHO JelieHe Ha caMoJIeTa.

[Ton aeponmHamMuyHa cxemMa OOMKHOBEHO ce pa3dupa HIKaKkBa CHUCTEMa OT HOCEIIH
NOBbPXHUHU. Ta3u cucreMa MoXKe /1a ce XapakTepu3npa KakTo C B3aUMHOTO pa3IoJIOKEHHE Ha
HOCEIIUTE MOBBPXHUHH, TaKa M C TEXHUTE OTHOCUTENHU pa3mepu u Gopmu. B cucremara ot
HOCEIIM TIOBbPXHMHUM HMa TJaBHU TOBBPXHOCTH (Kpuia), Ch3AaBallld OCHOBHAaTa 4YacT OT
MOJeMHAaTa CHJIAa W CIHOMAaraTeJlHd IOBBbPXHUHHM (XOPH3OHTAIHU W BEPTUKAIHU OMNAIIHU

MJIOCKOCTH ), TIPETHA3HAYCHH 32 CTA0WIM3aIMs Ha caMoJIeTa M yIIpaBJieHUE Ha nojieta My [3].

B 3aBucuMocT ot PA3MOJIOKCHUCTO HA CIIOMAraTC/JIHUTC IMOBbPXHUHU OTHOCHO KPHUJIOTO

CC pasjin4aBaT CICAHUTC aCPOANHAMUYIHHN CXCMMU:

e “HopmanHa” cXeMa — XOPH3OHTAIHHUTE IJIOCKOCTH (CTaOMIM3aTOp) Ce pasmosaraT 3aj

KpHJIOTO;

* cxema “marvia’ — XOPU3OHTAJTHUTE TUIOCKOCTH (JIecTabMiIM3aTop) ce pasmojiaraT mpej

KpHJIOTO,
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* cxema “0Oe3 omamika” WU “NETAI0 KPUIO~ — aepoJUHAMUYHATA CXEMa C€ ChbCTOM Camo

OT €1Ha HOCCIIIa ITIOBbPXHHWHA.

Beunuku te3u cxemu TpsiOBa Jja mpuUTeXaBaT OOIIM 32 TSAX CBOICTBa: na ce OamaHcHpaT
NIPY Pa3IMYHU CTOWHOCTH Ha MOJIEMHATa CHJIA U Ja 3ara3BaT yCTOMYUBO JIBUKECHUE. BB Bpb3Ka

C T€3H CBOMCTBA TOPETIOCOYEHUTE TPH A€POIMHAMUYHU CXEMH ce HapuyaT O0alaHCUPOBbYHHU.

HopmaJjiHa aepoanHaMH4HA cxeMa.

Hopmannara (kimacudyecka) cxema € IoJlyduiia Hail-rojiiMo paslpocTpaHeHue. Ts B Haii-
rojsiMa CTEIEeH YJOBJIETBOPsSBA KOMILIEKCA OT HW3UCKBAHHMS KbM IUJIOTHPAHUTE JIETATEIHU
arnapary — KbM YCTOWYHMBOCTTA, YIIPABIAEMOCTTA, O€30aCHOCTTA Ha 110JIeTa U APYTH JIETATEIHO-

TEXHUYECKU XapaKTEPUCTUKHU.
OCHOBHHU HEWHU TOCTOMHCTBA Ca:

* OnaromapeHue Ha JoOpe pa3BHUTAaTa OMallHA YacT Ha TSUIOTO Oe3 TPYIHOCTH CE€ OCUTypsBa

H606XOI[I/IM8.Ta HaJJIb>XXHA U IIOII'bTHA YCTOP'I‘{HBOCT " YIIPaBJIACMOCT;

* 3ama3BaHE Ha INIABHOTO OOTWYAaHE Ha XOPU3OHTAIIHUTE IJIIOCKOCTH B U3BCCTHA obmact oT
OKOJIOKPUTHUYHH BIJIM Ha aTaKa, KOECTO OCUT'ypsiBa AOCTAaThbYHA HAIJIbXKHA YCTOI\/'I‘II/IBOCT,
3aliac OT NMUKHUpamnr MOMCHT U GCI)GKTI/IBHOCT Ha HAJIB)KHOTO YIIPABJICHHUEC HA I'OJIEMU bI'TIN

Ha aTaka;

¢ XOPHU3OHTAIHHUTEC INIOCKOCTHU HE CHh3JaBaT CKOC HAa TCUCHUCTO BHPXY KPHUIIOTO.

AepoauHamMu4yHa cxemMa “naruuna”.

CpaBHUTEHO MAJIKO Pa3NpOCTPAHEHHUE Ca MOJIYUYUIM CAMOJIETUTE U3ITBIHEHU IO CXeMa
“matunia”’. ToBa ce OOsCHABA C TPYIHOCTUTE TIPH OCUTYPSIBAHETO HA YCTOWYMBOCTTA H
YIpaBIseMOCTTa HA BCUUKH PEXUMH Ha TMOJIETa, a ChIIO Taka U OT KOMIIOHOBBYHU HEJIOCTATBHIIH,

MOCOYCHU IMO-A0JTYy.

HHTepechT KbM Ta3n aepoJMHAMHUYHA CXEMa ce OOsICHSABA C MesATa 3a yBeJIMYaBaHE Ha
cyMapHaTa MojieMHa cujia pu OajlaHCHpaHe Ha caMoJjeTa ¢ MOMOILTa Ha MPEeIHU XOPU30HTAIHH
wiockocty (IIXII). BebmiHoeT ckochT M 3a0aBsiHeTo Ha TeueHuero 3aj [IXII mpeausBuksar
HaMaJIsiBaHe Ha MoJIEMHAaTa CHJla B KOPEHHUTE CEUEHUsI Ha KPUJIOTO U YBEJIMUEHNE Ha MoJieMHaTa
CHUJIa Ha T€3U CEUeHHsI, KOUTO ca pasIoioKeHH U3BbH pasnepeHocTTa Ha [IXII. CroTHOMIEHHETO
Ha Te3U e(heKTH ce ompezens 3a BCska KOHKpeTHa KOMIIOHOBKA Ha camouieTa. [IpoektupaneTo Ha
CaMOJIETH IO cXeMa ‘“IaThia’ caMoO 4Ype3 HM3YUCICHUS € M3KIIOUUTEIHO CJIOKHA 3a7aya.
TouHoTOo ompenensHe Ha aepOJUHAMMYHUTE XapaKTEepPUCTUKU U XapaKTEpPUCTUKUTE Ha

yCTOfI‘IPIBOCT H yHnpaBJIICMOCT H3UCKBAT I'OJIAM 6p01>i HU3IUTBAHUA B aCpOJUMHAMHUYIHU Tp’b6I/I n
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JIeTaTenHu M3nuTBaHusA. ToBa e CBBHpP3aHO C I'OJICMU pa3sxoJu Ha CpCACTBA U BPEME, U HAJIINMYUC

Ha CKBIIOCTPYBAIlla, U CI0KHA anapaTypa.
3a camonerute ¢ [1XII ca mpuckim cinegHuTe HeOIArOMPUATHH OCOOCHOCTH:
* HaJIMYUETO Ha CKOC Ha TeueHueTo oT IIXII;

*  HEH30EKHOTO H HECCOAHOBPECMCHHO OTKBCBAHC HaA TCUYCHUCTO OT KPHUIOTO H©U OT
XOPU3OHTAIIHUTE INIOCKOCTU B PCAJIHU JUHAMUWYHHA YCJIIOBHA Ha ITOJICTA Ch3JAaBa OIIACHOCT
OT PA3KO WU CaMOBOJIHO HABCXKIAHC Ha HOCA, KOCTO € HCIPUCMIIMBO IIPpU KallaHC HIIN

HEYIPaBIsIeMO KaOpUpaHe ¢ U3BEXKIaHE Ha caMoJIeTa Ha 3aAKPUTHUYHU BIUIM HA aTaKa,

* edextuBHOCTTa Ha [IXI] 0OMKHOBEHO € HemocTaThuHA 3a OajJaHCHUpaHE Ha camoJieTa C

OTKJIOHCHH 3aJAKPUJIKH;

® OTHOCHUTCIIHO MAJIKOTO paMO Ha BEPTHKAIHUTEC IJIOCKOCTHU NPCOAU3IBUKBA TPYAHOCTH IIPHU
OCUT'YPSABAHCTO Ha AOCTATb4YHA IIOIIbTHA YCTOﬁqHBOCT, 0c0o0OEHO Ha TOJIEMH BIJIM Ha

aTaka,

® CHJIHO BJIMAHUC Ha PCKHMaA Ha pa60Ta Ha ABUTATCIIA BHPXY HAAJIbXKHATA YCTOfIqHBOCT

IIpu CaMOJIETHU C TETJICIIO BUTIIO.

* Tpsabsa na ce orOenexu, 4Ye B U3BECTHATA JIMTEPATypa JIMIICBAT JOCTATHYHO MOJIPOOHU

CBEJICHUS 3a aepOJIMHAMUYHO ITpoeKkTUpane Ha camosnetu ¢ [IXII.

AepoaNHAMHYHA cXeMa “JeTdaIno KPpuio”.

Nneanuusat B aepoIMHAMUYHO OTHOIICHUE CAMOJIET “JIETSANI0 KPUJIO~ € TPYAHO Ja Ce
peanusupa, 3apaJd HEBH3MOXKHOCTTA Ja C€ BIHUIIE B KOHTYPHTE Ha KpPWUJIOTO KabWHaTa Ha
nuaoTa. AKO HE pasriexaaMme AeNITalUIaHEPUTEe M MOTOJENTAILNIAHEPUTE, CaMOJIETH IO cCXema
“0e3 omamka” ce cpemaT CpaBHUTEIHO PSKO, HO TE€ C€a C OTHOCUTEIHO HemoOpu
aepoJMHaMUYHM U JIETATEJIHW XapaKTEepPUCTUKHU. TakuBa JIeTATEJIHW amnapaTd JIOMycKat
M3IOJI3BAHETO CaMO Ha Taka HapedeHHUTe S-00pa3HH Mpo(HiIu Ha KPUIOTO C HEBUCOKU HOCEIIH
cBoiicTBa. Opranmre 3a HAIBHKHO YIPABICHUE, DPA3MOJIOKEHU Ha M3XOAAMUs pBhO HuMar
HE3HAYUTEITHO paMO OTHOCHO IIEHThpPa Ha MACHUTE U 3a OajaHCHpaHe Ha rOJIEMH BIVIM HA aTaka ce
OTKJIOHSIBAT HAarope, KOETO [OMBJIHUTEIHO HamaligBa NoJeMHaTa cuia. M3mosi3BaHeTo Ha
MEXaHM3alKs Ha KPUJIOTO C€ M3KIII0UBA, OPAJAN KOETO MAaKCHMAIHUTE peain3yeMu CTOMHOCTH
Ha TOJIEMHAaTa CUja ca OKOJIO JiIBa I'bTU MO-MajJKU B CpaBHEHUE C ‘“HOpMalHAaTa cxema’.
Mankoro pamMoO Ha BEPTHKAIHUTE IUIOCKOCTH Ch3JaBa HEW30CKHH TPYAHOCTH IPHU

OCUT'YPSABAHETO Ha HGO6XOI[I/IMaTa IIOITbTHA YCTOIZHHBOCT.
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N300pbT Ha 00IIa M aepoJMHAMUYHA CXEMa, a CBIIO M THII, OPOi U pas3MoyioKeHHe Ha

JABUTATCIIMTE CE€ HU3BHPIIBA YPEC3 IIOMBJIBAHC HA MaTpullaTa Ha IMPU3HALIUTE Ha .HA, JaJICHa B

Tabn.6. B ciaywyaure, koraTo mo apryMeHTHpaHU CHOOPa)KEHUS Ha MPOEKTHpAIIMsS Ce Hajara

I/1360p Ha MpU3HaK, KOWTO HE € OIIMCaH B Ta6J'II/II_IaTa, CHhIIMUAT OOI'BJIHUTCIIHO CC OITMCBA.

CJ'IC,Z[ KaTto B §3 € H3YHCIICHA HOTpC6HaTa MOIITHOCT Ha CHJIOBATa YCTAHOBK4, B

3aBUCUMOCT OT M30paHWTe TUN W OpOM Ha JBUTATENUTE, CE M3BBPIIBA W300p Ha JBUraTedl.

CymapHaTa MOIIHOCT Ha M30paHUTE IBUTATENM TpsAOBa Ja € HE IMO-Majka OT IMoTpeOHaTa.

HpeI[I/IMCTBO Ipu H360pa uMatT ABUIaTCiIv, KOUTO MMAT HUCHK CHCI_II/I(bI/I‘IeH pa3xoa Ha IropuBo,

HHCKa OTHOCHUTCJIHA MacCca U BHCOKa CHCI_II/I(bI/I‘{Ha MOIITHOCT, HUCBHK IIYM U BUCOKA HAJACIKIHOCT.

Karo mpuiokenue kbM KypcoBara paboTa ce mpuiiara KpaTtka crenupukanus Ha HU30paHus

JBUTATEI.
Tabauma 6

Marpuua Ha NpU3HALKMTE
AepoanMHamMuM4yHa | HopManHa natmua NeTALWO KpUIo
cxema
PaznonoxeHue Ha | ONHOMNOLLHMK CpPeaHOMNMOLLHWK FOPHOMOLHMK
KpUnoTo
d)opma Ha npaBObIbITHO TpaneuyoBnaHoO cTpenoBnaHo TPUBIBITHO
KpUnoTo B nnaH
CTpenoBmMagHOCT | NpaBo HopMmarHa obpaTHa n3meHsaema
OnawHum KOHBEeHUMoHanHn | T-obpasHu V-06pasHu H-o6pa3sHu
NMOCKOCTH
HanpeuHo Kpbrio NpaBObIbIHO €enuncoBMaHo CbCTaBHO
ceyeHue Ha
TANOTO
KonecHuk HOCOBO KOneno onatluHo Koneno BeriocuneaeH Tmn
Twn pBuratenu ba TB[ TP aoTPa
Bpou asuratenu |1 2 3 4
PaznonoxeHue B HOCa B OMallHaTa yacT | Ha KpuroTo CMeceHo
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Marpuua Ha NpU3HALMTE

ITPOEKTHO KAPE

AepoaMHAMHYHA | HOpManHa \ nartuia JIETSIIO KPHJIIO

cxema

Paznonoxkenne Ha | JOJHOIUIONIHUK CPEIHOIUIONHUK TOPHOMIONHHK V

KPHJIOTO

®opma Ha MPaBOBIBIHO TpanenoBuIHo V CTPETIOBUIHO TPUBT'BIHO
KPUJIOTO B IJIaH

CrpesioBHIHOCT npaso \ HOpMaJIHa oOpaTHa N3MEHseMa
Onamnn KOHBEHIIMOHATHH T-o0pa3au V-o0pazHu H-o6pa3un
IJIOCKOCTH

Hamnpeuno KPBIJIO IPABOBIBIHOY EJIUIICOBUTHO CHhCTaBHO
cevyeHHe Ha

TSJIOTO

KoJsiecHuk HOCOBO KOJIETO OTIAIIHO KOJIEI0 BEJIOCUTIEICH THII

Tun ABUrareau B TBJ N TP ATP
Bpoii nBurarenu 1V 2 3 4
Pa3nosio:xkenue B HOca B OIIAIlIHATA YacT Ha KpUI0TO \ CMECEHO

Crnopen u3uncieHara B Touka 3.3. moTpeOHa MOIIHOCT Ha JBaTa JIBUTaTels C€ MpaBu
n300p Ha nBuraresn. OOmara MOIIHOCT Ha JBaTa U30paHU JABUTATENS HE TPSOBA Ja € MO-HUCKA OT

n34ucijcHaTa HOTpe6Ha MOIITHOCT. 3a KOHKPCTHHUA CaMOJICT € I/I36paHZ

HanMenoBaHue Ha JBUTATEIUTE:

PT6A-68 TBJI

CraproBa MOIIHOCT :

932,14kW (1250hp)
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§5. AepoaruHaMHuYHAa KOMIIOHOBKA HA camMoJieTa

5.1. Onpenensine HA TeOMETPUYHHTE XAPAKTEPUCTHKH W U300p HA mpodua Ha

KPHJIOTO
Ot usBecTHUTE:
2
* S —miom Ha KPWIOTO (M34KCIIEHA B TbPBO NPUOIMKEHUE), m~ ;

* A — yIBDKEHHE Ha KPHJIOTO, OIpenesieHa mpu u3bopa Ha obma cxema (u30upa ce oT

CTaTUCTHYCCKaTa cnpaBKa), CC U3YHUCIIAABA PA3IICPCHOCTTA HAa KPUJIIOTO!:

b=(84) . (27)

Ot crathcTHYeckaTta CHpaBka M Ha 0a3aTa Ha JONBJIHUTENHH ChOOpakeHHs Ha

KOHCTPYKTOpa ce N30Mpa CTECHEHNE Ha KPHIIOTO:

A=—"L (28)

KBIACTO: C,— XOpJda B KOPCHA Ha KpUJIOTO, m ; C; — XOpJda B Kpasd Ha KPpUJIOTO, 1.

Ilo momHUTE 3aBHCHMOCTH C€ U3YHCIIABAT KOpCHHATa, KpaﬁHaTa, cpeaHaTta recoMeTpuiHa u

cpelHaTa aepoJuHaMHYHA XOPIU Ha KPUIIOTO:

c . tc
SMC =cy=— > [== | KBJETO Cj — CPeJHAa TEOMETPUYHA XOPa Ha KpUJIoTo, n1; (29)

_ 21+

MAC= AEAEL L
“T3 1 &

KBACTO C, — Cp€AHa acpoJuHaMHUYHaA XOpAa Ha KPUIIOTO, m.
(30)
I/I36Hpa CC BI'bJI HA CTPCIOBUAHOCT I10 Yior XopauTe AC/4' Hn CC N3YMCJIsIBA:

1—-A
g\, =tg Ay, 4+m , KbIETO ALr BroaHa CTPEJIOBUIHOCT TI0 MPEeAHUS pHO Ha

KPHUJIOTO. (31
N3bupa ce v»ren Ha V-o0pasHoct Ha kpuioto (') m ce mpecmsiTa MOJOKEHHETO Ha

cpennara aepoaunamuydna xopja (CAX) mo popmynure:

_b2htl Cb2A+1 b 2h+I

ey . Zzr =
YT e w1 e YT T P 6

ol (32)
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N360pbT Ha mpodmI Ha KPUIOTO € MPOIEC, KOWTO 3aBUCH OT PEIIa KOHCTPYKTHBHH,
aepoIMHaMUYHH U €KCIIJIOATallMOHHU ChoOpaxeHus. J[eTalllTHOTO M310XKEHHE Ha TO3U BBIIPOC B
paMKHTEe Ha TOBa PBKOBOJACTBO € HelenechboOpa3Ho. ETo 3amo e mpenopbuuTenHo 1a ce
M3I0JI3BaT U3BECTHUTE Kiacudyecku npoduim oT yetupuuuppenara cepust Ha NACA: mppBara
mudpa MoKa3Ba OTHOCHUTENHATa HW3KOpyOeHOCT Ha mpoduia B MPOLEHTH; BTopara mudpa,
YMHOX€Ha IO JeceT, IMOKa3Ba IOJIO)KEHHETO Ha MaKCHMallHaTa KpHBUHA B TMPOIEHTU IO

XopaaTta, NoCJICAHUTE IBC I_[I/I(l)pI/I IIOKa3BaT OTHOCHUTCIIHATA z[e6eJmHa Ha npO(ana B IIPOLCHTHU.

Hanpumep 3a moBeyeTo TpaHCHMOPTHU CAMOJIETH CE€ C€ MPENnopbhbyBaT CPEAHO JAelenu

npoduu Ha Kpuiioto: NACA 2412, NACA 2415, NACA 4412, NACA 4415 u ap.

5.2. Onpenesnsine HA TeOMETPUYHHTE XAPAKTEPUCTHKM W U300p HA mpodua Ha

XOPHM30HTAJHHUTE onamHy miIockoctu (XOII)

Ha (1)1/11". 3ca JaJ€HHU HJAKONW OT OCHOBHHUTC TUIIOBC KOMIIOHOBKH Ha OIMAIIHUTE IIJIOCKOCTH

IIpu HOpMaJIHATa aCpOANHAMHUYIHA CXEMdA.

KOHBEHLVIOHANHA ‘ i ; T-OBPA3HA
Y-OBPA3HA
V-OBPA3HA
OBBPHATA V-OBEPA3HA
TEPLOBPA3HA

[IBOVIHA

KPBCTOOBPA3HA H-OBPA3HA

PUHT-OBPA3HA
OBBPHATA V-

HATPEON OBPASHA HATPEON

®ur. 3 OCHOBHHU THUITOBE KOMIIOHOBKH Ha OIMAIIHUTE IIOCKOCTHU
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N30upar ce:

. Cy = [0,8...1,1] wnmm Tabnm. 7 — cratmuen mMomeHT Ha XOII (koedurmeHt Ha
MOIIHOCT);
. lyle, = [2,0.3,0], !y — pascTossHME OT IEHTHpa Ha MacHTe Ha camoJieTa J0

neHTbpa Ha Hassirane Ha XOI1, m;
. Ay = [3,5..4,5] — ynpmxenue Ha XOII;

. Ay =10,5...0,3] — crecrenue Ha XOIT;

. Ay - prenua CTPENIOBUIHOCT 1O ¥4 oT Xopaute Ha XOIT;
. I'y; - ren ma V-o6pasnoct Ha XOII.
Ta6nuna 7
CraTudyeH MOMEHT HA ONAIIHUTE MJIOCKOCTH
Tun camonet CtonHoCcTH
xon, C, Bomn, ¢,
MnaHep (6e3moTOpeH camoneT) 0,50 0,02
CamopeneH 0,50 0,04
O6wo npegHasHavyeHue (eanH gsuraten) 0,70 0,04
O6wo npegHasHayeHue (oBa asurarten) 0,80 0,07
CernckocTonaHcku 0,50 0,04
Typ6oButnos (4Ba asuratens) 0,90 0,08
JleTawa nogka 0,70 0,06
N3Tpebuten (y4ebHo-60€eH) 0,40 0,06
N3Tpebuten (6oeH) 0,40 0,07
BoeHeH (ToBapeH/6ombapanpoBay) 1,00 0,08
PeaktnBeH TpaHCcnopTeH 1,00 0,09

Ot ¢opmynata 3a craruuHuss MoMeHT Ha XOII ce m3umcngBa momra Ha XOII mpu

HU3BCCTHHU OCTAHAJIUTC BCIIMYUHMU:

S, c,Sc,

C,= S unu S ;=

: (33)

Iy

Amnanoruuno Ha T. 5.1. mo popmymnu (27) ... (32) ce nmpecMsITaT reOMETPUYHUTE MapaMeTpu

Ha OMAIIHUTE TWIOCKOCTH: Ly 7S 1 by, Copps Clps Ay
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[Mpopmmmre va XOIl mo mpaBmio ca CUMETPUYHH U ca TMO-THHKH OT mpoduiure Ha

kpuioto. [Mogxomsiiu ca Hanmpumep NACA 0012, NACA 0009 u np.

5.3. OnpenesnsiHe HA TeOMETPUYHHUTE XAPAKTEPUCTHKH M H300p HAa mpopua Ha

BePTHKAJHHUTE onamuu miockoctu (BOII)

N30upar ce:

C, = [0,05...0,08] wnm Taba. 7 - cratmueH MoMeHT Ha BOII;

. le, = [2,0.3,0], !y - pa3CcTosiHME OT IICHThpPa HA MAacHUTE Ha camoJjeTa [0

LIeHTbpa Ha Hansarane Ha BOIL, m;

« 4, =[0,8..1,2] - yasmkenne na BOIT,

A, =10,5...0,3] — crecuenue Ha BOIT;

. Ay - BI'bI Ha CTPENOBHAHOCT IO Y4 OT XopauTe Ha BOIL

Ot dopmynara 3a cratuunuss MomeHT Ha BOII ce uzuucnsasa miomra Ha BOII npu

HU3BCCTHH OCTAaHAJINTC BCIIMYHNHUN:

(34)

Amnanornuno Ha T. 5.1. mo ¢popmynu (27) ... (32) ce mpecMsATaT reOMETPUIHUTE TTAPAMETPH:

Ly:Syibyicy. oy Mgy
N360psT Ha ipodm 3a BOII ce n3BbpiiBa ananornyso Ha n3bopa Ha nmpodui 3a XOIT.

5.4. OmnpenenssHe Ha TreoOMeTPHUYHHTE XAPAKTePUCTMKH Ha KOpMMWJIaTa H

MEXaHHu3anuaATa

W3non3Bar ce cieqHuTe NpenopbUUTEeIHA OTHOCUTENHU cToiHocTH [1],[3]:
* IO HA XOPU3OHTAIHOTO KOPMUIIOTO Sy, m’ — Sc./Su=[0,3..0,4];
*  IUIOII HA BEPTHKAIHOTO KOPMHJIOTO S, ., m’ — S, /Sy = [0,35..0,45];
*  IUIOWLI HA ENEPOHMTE S, , M’ - Se,/S = [0,05..0,07];
*  pPa3mEepPeHOCT Ha eJEPOHUTE be,, m - be,/b =[0,30..0,40];

*  XOpJa Ha eJIEPOHHTE Cey, M - Cer/C = [0,20..0,25].
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ITPOEKTHO KAPE

Onpenensine HA reOMeTPUYHNUTE XAPAKTEPCUTUKH U u300p Ha HDO{I)I/I.]'[ HAa KPpHWJIOTO

OT Beye W3BECTHUTE IUIONI HAa KPWIOTO S, HM3YUCIEHA B I'bPBO NPHUOIIKEHHE, U
yIb/DKEHHE Ha KpWiIoTo A (CpeaHa CTOMHOCT OT M3BaaKaTa) JIECCHO MOXKE Jla Ce MPEeCMETHE
pasnepeHocTTa Ha KPWIOTO b 1o cienHata Gpopmysna:

b=+/8.4=1,/27.9,72=16,18m.

OT choOpakeHUs1 Ha KOHCTPYKTOpa U Ha 0a3aTa Ha CTaTUCTHKATa ce U30upa CTOWHOCT Ha
CTECHEHHETO Ha KPUJIOTO:
A2=0,6.
OT no-707y HalnpaBEeHUTE H3BEXKIAHMUS CE€ ONpEACHAT KakBU II€ ca KOpPEHHAaTa H
KpalHaTta XopJa Ha KpHWIOTO.

OTtTyk crnenBa, 4e:

. = 25 _ 227 5000,
b(1+21) 16,18(1+0,6) ’

¢, =¢,2=2,09.0,6=125m:

¢, +c,  2,09+1,25

Cy = =1,67m;
M 2 2
2 M HA+1 2 0,6°+0,6+1
2L AT =2 T 5 09=1,71m .
T3 a1 T3 0641 0 M

38.,[[8.Ba C€ CTOMHOCT Ha BI'bjia Ha CTPCIIOBUAHOCT IIO Vi ot XOpAUTE Ha KpHUIIOTO, CIICH

KOC€TO CC€ OpCaCIAT CTOMHOCTHUTE HAa bI'bJia Ha CTPCIOBHUAHOCT IIO aTaKyBallluA p’I)6 I/I36I/Ipa ce
A_,=0
cl4 .

A= arctg[tgACMJri] =arctg [th—l—

1 1-0,6
A(1+))

_ 0
9,7(1+0,6)]_1’5

N3bupa ce V-obpazHocT /=3° Ha KPpWJIOTO U Cce M3YMCIABa mojoxkeHnero Ha CAX mo

dbopmynuTe:

b2h+1 16,18 2.0.6+1 - .o
_D2ntl A 216 O+ 7 5°=0.1m -
YTE Tl EM T T 061 & T

_b27\.+1t F=16’18 2.0,6+1

0
_0 =0.1
“T6 htl € 6 o061 &2 =0m .

V4

N36upar ce npodunm Ha kpunoto — NACA 4417 — B kopena u NACA 2412 — B kpasi.
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OmnpenesisiHe HA TeOMETPUYHUTE XAPAKTEPUCTUKHN U M300p HA npodua na XOIT

C, =0,7-(tabxn. 7) cratmaer momeHT Ha XOIT

l,/c,=3

A, =45 - ynemxenne Ha XOI1

Ay = 0,5 - crecaenune na XOIT

Acisn =0 - Bren na crpenoBugHoCT 110 Y4 0T Xopaure Ha XOII

I';, =0°- brex Ha HanpeuHa V-o6pasHoct aHa XOI1

Ot ¢opmynara 3a cratnuaus MoMeHT Ha XOII ce mpecmsara mmomra Ha XOII npu
M3BECTHU OCTAHAIIA BEJIMYUHU.

_CuSec,_0,7.27.1,71 _
I 5,13
3a nma ce mpecMmeTHar octaHanuTe mapamerpu Ha XOII morar ga ce wu3moa3BaT

(dopMynuTe OT MpECMIATAHUATA 32 HApaMETPUTE Ha KPUIIOTO:
l, =3.c,=3.1,71=5,13m;

S, 6,3m’

b, =+/Sy.4, =+/6,3.4,5=532m;

2.5, 2.63
- - ~1,57m.
Nl Ay) 532(1405) T

¢y =Cuyhy =1,57.0,5=0,79m
Omnpene/isiie HA TeOMETPUYHUTE XAPAKTEPUCTUKHA U M300p HA npodua Ha BOI

C, =0,05- (Tabum. 7) - craruuen moment Ha BOII
l,/c,=3=1,=3.c,=3.171=513m

A, =1,5-(or cratucTHYecKaTa cpaBka) yabinkeHue Ha BOII

A, =0,4 (ot crarucTHyeckara crnpaBka) crecHeHue Ha BOII

Kakro npu XOIl, taka u npu BOII ce u3no3sa ¢opmynara 3a CTaTUYHUS MOMEHT, 32 J1a
OIpeIeNH IUIOILTA.

¢ _CvSb_005.27.16,18
Ty 5,13

=426 m’

OTtTyK ce onpenensaT octaHanute napametpu Ha BOII mo mo3narure gpopmyiu.

b, =4/S,.4, =~/4,26.1,5=2,53m;

2.5, 2.4,26
Cp = = =2,41m;
b(1+2,) 2,53(1+04)

¢, =c., Ay =2,41.0,4=096m .
3a XOII u BOII ce uz6upat npopumun NACA 0012.
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Onpenensine HA TeOMETPUUHNTE XAPAKTEPUCTUKHU HA KOPMNUJIATA U MEXAaHU3AIIUATA

- [JIOII Ha XOPU3OHTAJITHOTO KOPMHUJIO:
S, /8,=035=5_=5,035=63.035=221m".

- IJIOII Ha BEPTUKAJTHOTO KOPMMUJIO:
S /S, =04=S8 =85,.0,40=4,26.0,40=1,70m" .
- IIJIOII Ha CJIICPOHMUTC:
S.,/8=0,06=S8, =5.0,06=27.0,06=1,62m".

- pa3nepCeHOCT Ha CIICPOHUTE:

b, /b=037=b, =b0,37=16,18.037=598m

- Cpe/iHa XOpJia Ha eJICPOHUTE:!

c,/c=025=c, =¢c0,25=1,67.0,25=0,42m
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§6. KomnmoHoBKa HAa MbTHUYECKATA KAOMHA

6.1. OnpenesiiHe IMPOYNHATA HA THIOTO

[[lupounHaTta Ha TSIIOTO MOXE Jla C€ W3YUCIU, B MOBEUETO CIy4dadh, U3XOXKIAUKH OT
KOMIIOHOBKaTa Ha MbTHUYECKaTa kaOuHa. B To3u ciydail mmpoynHaTa Ha TSUIOTO HA BUCOYMHA

635...650 mm Haj moxa Ha KaOMHATa (HAa HUBOTO HA MOAJAKBTHUIIUTE) MOXKE Ja Ce MPECMETHE

o ciemnara ¢popmyna [3]:
B.=B,n,+B;n,+c,n,+20,+20, |, (35)

Kbaero: B,un, B;un; — chOTBETHO INMPOYMHA U OPOI HA JIBYMECTHHUTE U TPUMECTHUTE

omoxoBe cenanku (ur. 4);
C,Un, -CHOTBETHO IIUPOYMHA M OPOW Ha OCHOBHUTE IPOXO/IH,
( ¢,z510mm );

6,=30...50mm - pascrosHUE MKy CelaIKaTa U BbTPEIIHATA TIOBLPXHOCT Ha
KaOWHaTa,

0,=120...130mm - geGenuna Ha cTeHaTa HAa KAOMHATA,

B2 By
rq—-—— - - - = e i
el b B b “tiﬁ 8 b
“ .I |! ' !i_‘ I
.;,___.,!I L \| .
| I
0 4 | 0

B o Vol o f/xg/ffgﬁﬁﬂx”/ A

500,

®ur. 4. OcHOBHU pa3sMEpUu Ha IbTHUYCCKUTEC CCHAJIKH

OcHOBHHUTE pa3MepHu Ha MbTHUYECKUTE ceaKu OoT (ur. 4 ca naaeHu B TaoI. 8.
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OcHOBHU pa3MepH HA MbTHUYECKHUTE CeTAIKH

Tabmma 8

Knac Ha PasctosiHue | LUvpounHa ObmkuHa BucounHa BucounHa brun Ha LLinpounHa Ha 6noka
MbTHUYECKUT mexay Ha Ha Ha Ha OTKMOHsIBaHE Ha cefankv, mm
e ceganky | nognakbTHU | MOANAKbTHU- | cefankaTa | cegankaTta | cegankaTta c | obrerankarta oT
-unte B, mm | umute b, mm | go rbpba Hag noga |obnerankarta | BepTukanara, deg
L, mm h, mm H, mm B, Bs;
I 500 70 500 445 1140 45 1260 -
1] 440 50 470 445 1120 36 1030 1520
6.2. OnpenesisiHe HA NOTPeOHATA TBJKMHA HA MbTHUYECKATA KaOMHA.
[ToTpeOHaTa nbKMHA HA TbTHUYECKATa KaOWHA ce ompeness mo ¢popmMynara:
lK:ll+(lpet)_1)t+12 ) (36)

KBJIIETO:

11 - MUHUMAaJIHO pa3CTOSHHUE OT paBHUHATA Ha IIpEaHaTa Iperpajaa Ha KaOMHaTa

1o mepBus pea cenanku (dur. S5). 3a [-Bu xmac 630mm , 3a ll-pu kmac 615mm , 3a 1ll-tn

kimac 585 mm

JI0 TIPEIHUS BB3EJT 33 3aKperBaHe Ha MOCIeAHUs pel cenaanku. 3a [-su kiac 1000mm | 3a

5

[, - MUHMMAIIHO Pa3CcTOSHHE OT PaBHMHATA Ha 3aJHATa NPErpajga Ha KabuHaTa

pukmac 800mm ,3alll-tm kmac 750mm

780...810 mm

I, -Opoii Ha peIOBETE CeNAIKH;

II-

! - CTBhIIKaA MCKAY PCAOBCTC CCHAJIKM — KpaTHAa Ha 30 mm (Ha CAMH HHY B

CAI). 3a I-eu xmac 980..1080mm , 3a Il-pu wmac 840..870mm ; 3a Ill-tu Kiac

9

6.3. Onpenesisine BUCOYMHATA HA MbTHUYECKATA KA0MHA.

Bucounnara Ha meTHHYEeCKaTa kabuHa H,,; TpsAOBa na e mexmay 1900 mm u 2500 mm.

OTHOIIIEHHETO Ha MU pOYHHA Ha KaOHWHaTa KbM HelWHaTa ABbJIKHMHA, T.H. KOC(I)I/II_[I/ICHT Ha CpopMaTa

tpsao6Bajae k,=02..0,5

OtHocuTenHUAT 00eM, Majaiml ce Ha €IMH MBTHUK, TpaOBa na Obae mexnay 0,84...1,2

m’ | uoeex
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~ 7

1- npenna nperpaja; 2 - npesieH pesl CEAANKU; 3- BTOPH Pell Cellaiiky; 4- MOCIEAeH el CealKHy;

S —3aaHa mperpaja Ha IIbTHHYECKaTa KaOuHa

@ur. 5. Cxema Ha MOCTaBsSIHE Ha MbTHUYECKUTE CEJAJIKM OTHOCHO NpeHaTa U 3a/1Ha
nperpaja Ha kabuHara

6.4. Onpenesisine HA IB/ZKMHATA HA TAJOTO

I[’BJ'DKI/IHaTa Ha TAJIOTO C€ IIpEeCMATa KAaTO CC 1/136epaT YABJLDKCHUA HA MPpEAHaTa U 3a/ilHaTa

9acT Ha TsUI0TO 1o hopmyrnara

lF:lK+An.qu+A3.udF s (37)

KBJIETO: A,,,l,_(” ) - YOBIDKEHHE PECHEKTUBHO Ha IpeJHaTa M 3aJHaTa 4acT Ha

TSAJIOTO, 1O cratuctudecku ganun  4,,=1,2.2 uw 4,,=2..3 ;

d F - ANaMETbP Ha CKBHUBAJICHTHOTO MHJICIIOBO CCUCHUC,

d F=\/ (4S ! T[) ,KbIETO S, - IJIOIA Ha MUEIOBOTO (Hall-TOIAMOTO HANIPEYHO) CEUCHHUE.
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ITPOEKTHO KAPE

Onpeg!e.lmne IHApoYrHaATA HA TAJIO0TO
3a Ja C€ ompeaciv mrupruHaTa Ha IIbTHUYCCKATa KaOuHa II'bPBO Tpf[6Ba Ja CE omnpeacin

IMpUHATA HAa eMHUYHA ceaika (0e3 moaiakbTHUIN), TI0 popmyrara:
B, =B+mb=440+2.0 = 440mm ,

KBJIETO: B, =440 - pascrosinre MeXIy MMOIAKETHUIMTE, MM,
m =2 - Gpoii Ha MOUIAKHETHULIMTE HA €IUHAYHATA CENAIIKA.

IInoHaTa IMprHA Ha IBTHUYCCKATA KaOMHa ce U3YHCIIABA 110 Q)opMynaTa:

B, =B.n +c,n,+235 +2.5, =440.2+510.1+50.2+2.120 = 1730mm .

HpI/IeMa CC MakKCuMajlHaTa HMUpHUHA Ha IMBbTHUYCCKATA KaOuHa Ja 6'bI[e Ha HHUBOTO Ha
NOJUTAKTHHIIUTE, KATO TO ¢ 640mm 0T rojia Ha kaGunarta (635 +650).

Omnpeneasine HA MOTPEOHATA ILJKNHA HA MBTHHYECKATA KA0OWHA

L=l +i,,—1)t+1, =585+(6—1).780+750 = 5235mm

peo

Onpenessine Ha BUCOYNHATA HA NbTHUYECKATA KA0ONHA

BucounHarta Ha meTHUYecKaTa kabuHa € oT 1900mm g0 2500mm. M36upa ce CToWHOCT:
H . ,; =1650mm (ot cratuctryeckara crpaBka)
OTHOIIEHHETO Ha IIUpUHATAa Ha KaOWHAaTa KbM HeHHaTa Jb/DKMHA Ce€ Haphya
xoeumuent Ha Gpopmara u ¢ B rpanunure mexay 0,2 +0,5 . Onpenens ce mo gpopmynara:
B, 1730 _

[ 5235

F — o) o

-ABbJIZKMHA Ha TAJIOTO:
=1 +A,,d.+A,, d,=12,68m:
-ABJI’KMHA HAa HOCOBATA 4acCT:
l,=A,d,=12.17=2,04m:
- AbJIZ>KHWHA Ha 3aJHaTa 4acCT.

I, =A,d,=318=54m.
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§7. IlpecMsiTaHe HA MacUTe HA CAMOJIETA

7.1. IlpecmsiTaHe HA MacaTa Ha KOHCTPYKLIHUATA

7.1.1. OnpenensHe Ha OTHOCUTEIHATA Maca Ha KPUJIOTO

K g n ANS 14 u-l
Kon* "~ mam .\/ﬁ.COSI'SA. 1/h+1" 1/A+3 ’

m =1,1510""K _.K (38)

KbACTO:

Kion — KOCHUIIMEHT, OTUMTAI TUIA HA KOHCTPYKIUATA; Kyoy = 0,9 — 32 KOHCTpYKILIHS ChC
IIMPOKO M3MOJI3BAHE HA MOHOJUTHHU €JIEMEHTH U MaHeld Thl ‘“‘myesiHa nuta” (coToBU); Kyww =

0,95 — 3a HUTOBAHO - JierieHa KOHCTPYKIMS; Kiow = 1,0 — HUTOBaHA KOHCTPYKIIHS;

Kyex — KOoedunueHt , 3aBuceny ot u3noi3BaHata MexaHuzanus; Ky = 0,9 — kpuio 0e3
Mexanuzaius; Ky = 1,0- knanu win egnonpouentu 3aakpuiku; Ky = 1.15 — npeakpunku u

3aJKpWIKH TUIl “Dayrep”;

Ky = 1 — 3a matepuan [[16; K. = 1,2 — 3a ocHoBeH Matepuan AMI'6; Kiou.Kyar = 0,8 —

0,85 — m3moi3Bar ce

0 - KOC(bI/II_[I/IeHT, OTYHTAll KOHCTPYKTHUBHO — CHJIOBATa CXCMad Ha KPHIIOTO, 6=1-3a
CAHOHAIBXKHUKOBO KpWJIO, TPHUHHAIIIB)XKHUKOBO W KCCOHHO KpUIIO, 0 = 0,9 — 3a

JIBYHAUTbXKHUKOBO KPHJIO;
A - yIbIDKEHUE Ha KPHIIOTO;
A - CTECHEHHE Ha KPUJIOTO;

A - BI'bJ HA CTPEJIIOBUIHOCT MO ¥4 OT XOPIUTE;

I, - oTHOcuTeNHa AcOenrHa Ha poduia B KOPEHa Ha KPUIIOTO;

I, - oTHOCcUTENHA NebennHa Ha poduia B Kpas Ha KPHIOTO;

N\| ~|
~N

[==- - OTHOIIIEHUE Ha JeOCTUHNTE Ha MPO(UIUTE B KOPEHA U Kpasi Ha KPHUIIOTO;

$=0,93-0,014.K,-6,3.10°.K,,—m, | .77 | — KoeDHuueHT Ha pasToBapBaHe Ha

KpUJIOTO;
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K.y = 0 — nBurarenst He € MocTaBeH Ha KpuioTo, K¢, = 1 — ABUraTensr e pasnoyioxeH Ha

KPHJIOTO;

Kiox = 0 - KOJIECHUKBT € pa3NojI0KeH Ha TANO0TO, Kyo= 1 - KOJIECHUKBT € pa3noioKeH Ha
KPHJIOTO;
B m

L
mf L= —Lk - OTHOCUTCIIHA Maca Ha TOPHUBOTO Pa3IOJIOKEHO B KPUIIOTO,
' m
f

_ YrL
Yr1=2. ol TI0JIO’KEHHE Ha IIEHThPa Ha MACHTE HA TOPUBOTO I10 MOJIYPa3epEeHOCTTa,;

n, - W3YACITUTENIHO TpeToBapBaHe (n, > 3,45, n, = 5,5 — 6 — 3a JIGKM HEMaHEBPCHHU

CaMOJIETH);
Po — KPUIHO HATOBAPBAHE IIPU M3JIUTaAHE, kg/m’.

7.1.2. OnpenensiHe Ha OTHOCUTENIHATA Maca HA TAJIOTO
Mp=1,14.K .(1-0,4.pS )17 my"" (39)

KbJIETO:

K, = 1,14 — nBuratenst e pa3nonaoxeH Ha T0TO; K, = 1,0 — nBUTaTensT He € Ha TSUI0TO;
[, - TBKUHA HA TSIIOTO, M1,

m, — U3JIETHA Maca Ha camoJieTa B IIbPBO MPUOIKEeHHE, kg,
Pews - EKCILIOATAIMOHHO HAJHAJATaHE B TbTHUYECKATA KaOuHa, atm.

7.1.3. Onpez[eJmHe Ha OTHOCHUTC/IHATa Maca Ha XOPHU3OHTAIHHUTC MW BEPTHKAJIHATA

IIJIOCKOCTHU
Kv' Km -3
mHV:T.(4,4+O,8.10 my). Sy (40)
0
KBACTO:

K, — xoeduumenT, 3aBuceI oT ckopocTTa Ha camonera, K, = 0,643 + 1,02.10°.V¢;
K., = 1 —3a nemaneBpenu camonetn; K, = 1,5 — 3a MaHeBpeHu caMOJIeTH;

V¢ — kpeiicepcka ckopocT, km/h;

Suv = SutSv;

Sk — IUIONI HA XOPU3OHTAIHHUTE IIOCKOCTH, m°;

49



Sy — IUIOII HA BEPTUKAJIHATA ILIOCKOCT, 71’
m, — U3JIETHA Maca Ha camMoJieTa B TbPBO MPUOTHKEHUE.

7.1.4. OnpeﬂenﬂHe Ha OTHOCHUTCJIHATa MaCa Ha KOJICCHHUKaA

VP oo P oen 10,005 @1)

ryma’ 1+ 5
ocH

=K K (6.H +11,3).10°+0,0625. K

KbACTO:

0,65 -0,70 - 3a OCHOBEH MaTrepual C€ H3IO0J3Ba JIETMpaHa BHUCOKOKAUYECTBEHA
ctomada (30XI'CHA, BT -20, BT 22 wunp.); K\« = 1,0 — marepuan 3a OCHOBHUTE CTOWUKH
30XI'CA

Kos: = 1,2- mpu o6tekatenu Ha Ts10TO (L — 410 1 np.); Kos: = 1,0 — 6€3 obtexatenu; Kog: =

1,05 — 3a ieku caMoJIeTH ¢ HEeMpUOUpaeM KOJIECHUK U O0TeKaTelu;
Kiywa = 1,0 - ¢ xamepnu rymu; Ky, = 0,93 - ¢ 6e3kamMepHu rymu;
Hic — BuCOUrHa Ha OCHOBHATa CTOWKa Ha KOJIECHUKA, /1;
Poc - HAJISITAHE B TYMUTE HA OCHOBHATa CTOMKA Ha KOJIECHUKA, atm.

7.1.5. OnpeznensiHe Ha OTHOCUTEIHATA Maca Ha KOHCTPYKIMATA

mg,=m;+mp+m,, +m,:; (42)

7.2. OnpeaesisHe HA MacaTa Ha CHJI0BATAa YCTAHOBKA
3a caMOJIeTH C PEaKTHUBHU JIBUTATEIW OTHOCUTEJIHATA Maca Ha CHUJIOBaTa YCTaHOBKA CE

ompeens mo Gopmynara:

=k ¥ pFlo (43)
KBJIETO:
Ky =(140,11y, 0,/ 1y, ) [+ (Kol y ,,)%(1,624+0,275m* '] - koedumment;
Y4 - OTHOCUTEIHO TEIJIO Ha IBUTATENs, 0aN/OaN;

Fy - u3neTHa TATOBHOPBIKEHOCT (3a M30paHus ABUraTe);

M pspes - OPON Ha ABUTATEIIUTE C PEBEPC HA TATaATa;
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k, - orunra Hamuuueto Ha dopcaxun kamepu ( k=1 - Ge3 popcax, k,=15 -¢

bopcax);

k,=0,02..0,05 - xoepummenT oruuram QopMara Ha BXOAHHTE M HU3XOJHU

YCTPOMCTBA;

m - CTCIICH HAa ABYKOHTYPHOCT.

3a caMoOJIETH C BHUTJIOBH JABUTATCJIM OTHOCHUTCJIHATA MacCa Ha CHJIOBATA YCTAHOBKa CC

mpecMsTa KakKTO CJICABA:

m,,=136k,,y, P, , (44)

KbACTO:

1,36 0,9
k,,=11+ Y., (O’H-P(lf) - koepunuent 3a TB/I;

k ,,=1,6+0,4- 10°° P, - xoedunment 3a B/I;

P
B 0
P ,=— - craproBa eHEproBLOPHKEHOCT (3a M30panus asuraren), kW/kg;

0
0

P - craproBa MomuocT Ha 1 nBuraren, kW (3a n30paHus IBUIaTeN);

¥ pp - otHOCHTENHO Terno Ha asurarens (3a TBI Yy = 0,13 -0,17), daN/kW.

7.3. OnpenensiHe HAa MacaTa Ha 00OPYABAHETO U YNIPABJIEHHETO

200 R
.(1+0,1.V—)+0,08’ (45)

m
eq
C

m
- OTHOCHUTEJIHA Maca Ha MOJIE3HUsI TOBAp; (46)

1
m, - U3JIeTHA Maca Ha caMoJieTa B ITbPBO NMPUOIMKEHUE, kg;

R — naneunna Ha monera, km;

Ve — xpelicepcka ckopocT Ha moneta, km/h.
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7.4. Onpeaesnisine Ha MacaTa Ha TOPUBOTO.

JTA CE U311OJI3BA U3YUCJIEHATA B 1.3.1.2 OTHOCHUTEJIHA MACA!!!

MacaTta BbB BTOPO NPpHOJINKEHHUE €:

1 If— =
my =my|\ Mg, +m,, +m, +m.|+m,+m,,, (47)

ITPOEKTHO KAPE

Omnpeneasine HA OTHOCHUTEIHATA Maca HA KPHJIO0TO .
n, ANS 14 (-l
V0.7, .cos' AT /M43

6.9,7~27 1,7+4 L LA2-1) oo
J1.0,17.cos™*0 1L7+1° 17+3 ’

m=1,15.100"K K K, .4

m, =1,15.107%.1.0,95.1.0,64

B

¢, 0,17
0 Y
Tz o 1,42~ orHomenue Ha nebGenuHUTE HAa NPOQUINTE B KOPEHA U B Kpas Ha
c
K >
KpHUJIOTO.

KoedunueHT Ha pazToBapBaHe Ha KPHIOTO:

$=093-0014K, ~63.10°K, 7, .7, =0,93-0,014.1-6,3.10°.0-0,8.0,35* = 0,64

m,, =0,8 - oTHOCHTENHA Maca HA TOPHBOTO, PA3MON0KEHO B KPUIIOTO;
— Yrr
VL= 2.7 =0,35- monokeHWe Ha I[EHThbpa HA MacCHT€ Ha TOPUBOTO IO

HOJTypa3NepeHOCTTa.

Onpenensine HA OTHOCHTEIHATA MACa HA TAJIOTO

m, =114.K, \1-0,4.p° )1>m;>"” =1,14.1,14.(1—0,4.0,48).12,675°.4304 """ = 0,089
F 06 xab J°F 0

Onpeneasne HA oTHocuTeaHaTa Maca Ha XOIT u BOII

KK, ) 0,95.1 )
M,y = jno (44+08.10%m,)S,, = m.(4,4 +0,8.10°.4304)10,56 = 0,018 .
T K, =0,643+1,02.10>V,. =0,643+1.02.10°300=0,95- KoedumuenT,

3aBHCEII OT CKOPOCTTA HA CAMOJIETA;
S s = Syon +Sson = 6,3+4,26 =10,56m" - wronrra va XOIT n BOIL.

Omnpenensine HA OTHOCHTEIHATA Maca HA KOJECHUKA

\/p OCH
FYMa. 1+pocu

m =K, K (6.Hi+113). 10°40,0625 . K +0,005
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J3

i, =0,70.1(6.0,75+11,3).107 + 0,0625.0.93.7=+0,005=0,041,
+

Onpenensine HA OTHOCUTEIHATA MAaca HA KOHCTPYKIHUATA

M, =M, + 0, + i, +,; =0,10+0,089+0,018+0,041 = 0,25

str

Onpenensine HA MacaTa Ha CHJI0BATAa YCTAHOBKA

m,, =1,36.K,, 775 1B =1,36.2,84.0,15.0,216 = 0,125 ‘

KBJIIETO: K, =Ll+ L .[0,1 + B j =11+ L {0,1 + W j =284

Visa P) 0,15 932/

0i

B g
m,

0

4304
N,; =932- craprosa MomnocT 3a 1 gsuraren (n36panus), kW;

Yrsx = 0,15 - ornocurenno terno na apurarens (za TBJL - 0,13+0,17),

daN/kW.

Omnpenesisine HA MacaTa Ha 000PY/IBAHETO U YIIPABJIEHUETO

i, =200 1 0,02, | 1+0.1. = +ops:-§¥l+opzogl{LuxLH¥9j+opg20J3z,
my Ve 300
m,, _ 900
: i, = =~ =,209
KbJACTO: n.m. m(1) 4304 o

Omnpenejisine HA MacaTa HA TOPUBOTO

3a /1a ce M3UMCIHU Ce M3I0JI3Ba ONpeiesieHaTa OTHOCUTETHA CTOMHOCT B 3.1.2.
m, =m,my =0,24.4304 =1033kg
CroliHocTTa Ha MacaTta BbB BTOPO IIPUOJIMKEHUE Ce MoJTydaBa 1o popmyinara:
o I{— — _ _
my, —mo(mm—k mpp+meq+mf)+ 0 B
ml' =4304.(0,25+0,125+ 0,132 +0,24)+ 900 + 90 = 4205kg
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§8. O0emMHO-Ter; 10BHA KOMIIOHOBKA

OOeMHaTa KOMIIOHOBKA € npeaHasHa4YeHa 3a OIPCACIIIHC Ha B3aUMHOTO Pa3IIOJIOKCHUC
Ha KpWJIOTO, OIIAIIHUTC IIJIOCKOCTH, IIOJIC3HHUA TOBAp, CHJIOBATa YCTAHOBKA, TOPUBHUTC

pe3epBoapu U IpYruTe arperary.

Enna ot Haii-BakHWTE 3aJaud TPU KOMIIOHOBKAaTa Ha caMoJIeTa € OMPEACIISTHETO Ha
IeHThpa Ha Macurte (I.M.) Ha JIeTaTeNHUs amapaT. [lolokeHHWeTo Ha IIeHThpa Ha MAacuTe,
npuBeneHo kKbM abiikuHaTa Ha CAX (LIeHTpoBKa), TpsIOBa Ja € TaKoBa, Ye MPH BapUaHT Ha Hall-
3aAHO PA3MNOJOXKCHUC JHa CC€ OCUurypsdBa MHHUMAJIHHA 3alaC Ha HAAJIbXHa CTaTUYHaA
YCTOWMYUBOCT, a MPH BapHaHT HA HA-TIPETHO PA3MOJIOKEHUE Jla CE OCHTYpsiBa YCIOBHETO 3a
JIOCTaThbYHO OTKJIOHEHHE Ha KOPMHUJIOTO 3a BHUCOYHMHA (cTabuim3artopa) 3a OajmaHcHpaHE Ha
caMmoJieTa Ha PEKUM U3JIMTAHE WM KallaHe C OTKJIOHEHa MexaHu3anus. To3um mporec e

HUTCPATUBCH U € OCHOBHA 3a/la4ya Ha 00eMHO-TETJIOBHATAa KOMIIOHOBKA.

LlenTpoBKaTa Ha caMoJieTa C€ OMpEAeNs MO JBE OCH: XOPH3OHTaTHA (CTPOUTEIHATa
xopuszoHTana) OX u Beprukaina OZ. 3a HayaJlo Ha KOOPJIMHATHATA CUCTeMa ce M30upa WK Hoca
Ha caMmoJieTa, WIM HAayaJoTO Ha KOpeHHarta Xopaa Ha kpwioto. Octa OX OOMKHOBEHO ce

CbBMCCTABA CbC CTPOUTCIIHATA XOPU30HTAJIa HA TAJIOTO.

N3uucnenrnero Ha LIEHTPOBKAaTa ce MPEALIECTBA OT ChCTaBSHETO Ha TEIJIOBA BEJIOMOCT
(tabn. 9). Ompenensat ce CTaTUYHUTE MOMEHTHM Ha TOBapUTE OTHOCHO HAYajJoTO Ha
KOOpJIMHATHATa CUCTEMA; YaCTHOTO HA CyMaTra Ha T€3M CTaTUYHU MOMEHTHU U CyMaTa OT MacuTe

JaBa KOOPAWMHATHUTE HaA I.M., T.C.

o2 mexli 2 lmez)i
¢ 2lmgli ¢ 2lmgli (48)

CroiiHoCTTa Ha IIEHTpOBKaTa, npuBeneHa kbM CAX, MOXe Ja ce U3YUCIH MO CIeJAHaTa

dbopmyna:

S (49)

KBJETO: Xg, ZG — KOOPJMHATHU Ha IIEHThpPA HA MACHTE;
X - HaJUThKHA [IEHTpOBKa Ha JIA;

Xq — KOOpAWHATATAa HAa HAYaJIHATA TOYKAa Ha CAX.
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OOuKHOBEHO X; ce JlaBa B MPOICHTH, 32 KOETO CTOWHOCTTa, mojydcHa B (49), ce

ymMHOxkaBa 1o 100.

KOOpI[I/IHaTI/ITe Ha TOBApUTC CC B3UMAT OT KOMIIOHOBBUYHHA UYCPTCIK, MPCACTABJIABAI]

CTpaHWM4YHA NPOCKOHA WX HAIIBXCH pa3pe3 Ha CaMOJICTa IO paBHMHATA Ha CHUMCETPUA BbHB

BB3MOXXHO ITIO-T'OJISAM Mama6. Ha To3m YEepTCIK CC€ HaHACAT BCHYKH TOBApU MW arperatu Ha

camoiera. B nponeca Ha KOMIIOHOBKATa B3aMMHOTO ITOJIOKCHHUEC Ha TOBAPHUTC U arperatute ce

MCHH, 3aTOBa MMPOUCCHT Ha Cb3AaBAHC HAa KOMIIOHOBBYHUA YCPTCIK € UTCPATHUBCH.

HGHTpOBKaTa CC U3YHUCJIIBa 3a CIICAHUTC OCHOBHU Cllydau:

MaKCUMaJIHO JOITYyCTHMa MacCa Ha CaMoOJi€Ta C ITbJICH TOBap (HOJ'IC36H TOBAp WJIA boeH

TOBAp); PE3EpBOAPHU, 3AIBIHEHH ChC CHOTBETHOTO KOJIUYECTBO T'OPUBO;

MAaKCUMAJIHO OO0IyCTHMa MaCa Ha CaMoOJI€Ta C ITbJIHA 3apsAAaKa ¢ I'OpuBO U CbOTBETHO

HaMaJIeHO TOBap;
caMoJIeT ¢ IIbJIHA 3apsijika ¢ ropuBo 0e3 ToBap (BapHaHT 3a mpebda3upane);
CaMoOJIET C IIBJICH TOBAp 0€3 ropuBo (BapHaHT 3a KallaHe C U3Pa3X0ECHO FOPUBO);

nmpaseH CaMoJICT — oe3 TOBAp U TOPHUBO (OIICHKa Ha TIOBCIACHHCTO Ha CaMOJICTa Ha

CTOSIHKA).
Bcuuku ropau BapuaHTH, 0€3 IOCTIEAHUS, CE Pa3TIekKIAT C MMyCHAT U IPUOpPaH KOJIECHUK.

3a ;a ce moyiyyd MUHHMMAJICH JIMana3oH Ha pa3dera Ha LIEHTPOBKaTa € HEOOXOAUMO Jia ce

MIOCTAaBU LIEHThpa HAa MACUTE Ha TOPUBOTO U HA MPOMEHJIUBUTE TOBApU (HANPUMED, MbTHULUTE)

B OJIN30CT JIO IICHTHPA Ha MAaCUTE Ha caMoJIeTa.

Axo npeaBuacHaTa NCHTPOBKAa HE CC BIIMIIC B JKCJIAHWA AWAIIa30H, TO CJICO TOBA MOXKC Ia CC

IoIpaBu Mo CICAHUTC MCTOIU:

MMPEMCCTBAHC HA TOBApa (HpeKOMHOHOBaHe);
MNPEMCCTBAHC Ha KPUJIOTO 11O OCTa X;

NpEMECTBAHC Ha Cp€aHaTrTa acpoarMHaMM4Ha XOopJda II0 OCTa X 9pe3 HM3MCHCHHC Ha

CTPEJIOBUHOCTTA Ha KPWJIOTO (B paMKHUTE Ha 2...30) ;
NPOMSIHA Ha JIbJDKMHATA Ha TSUIOTO,

MMPOMCHHU B IapaMETPUTEC HA OIMAIIHUTEC INIOCKOCTH.
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IleHTpOBBYHA BEAOMOCT HA CAMOJIETA

Tabmuia 9

Arperat/ToBap

mgx ,daNm | x,m

mg ,daN

mgz ,daNm

1. KoHCcTpyKuuMa

1.1. Kpuno

1.2. Tano

1.3. XOr

1.4. BOI

1.5. HocoB konecHuk

1.6. OCHOBEH KONEeCHUK

2. Cunosa ycTaHOBKa

2.1. Buratenu

2.2. [oHgonun

2.3. Butna

2.4. lopuBHa cuctema

3. ObopynBaHe u ynpaBneHue

3.1. NpepaeH otcek

3.2. 3apgeH oTcek

4. Eknnax un cn. ToBap

4.1. lletum

4.2. Ctioapam (-ecu)

4.3. CnyxebeH ToBap

5. NlopuBo

5.1. MNbpBa rpyna

5.2. Btopa rpyna

5.3. Tpeta rpyna

6. ToBap

6.1. MbTHUUM

6.2. ToBap

Cyma

Z(mgix)i

Z (mg )i

HpI/I HU3YUCIICHUC Ha LICHTPOBKATA B II'bPBO HpI/I6JII/I)KeHI/IC CC IIprUcMar:

— TI0JIOKEHHUE Ha LIEHTbpa Ha Macute Ha Kpuioto — 40...42%

c

a

2

Z(mgiz)i

— IIOJIOKCHHUC HAa HCHTHPA HA MACHUTC HA OMMAIIHUTEC IJIOCKOCTHU — 45..50% C.miv ;

—  IIOJIO’KEHHE HA IIEHThpPa Ha MacUTe Ha TAJI0TO npubnu3utesnHo Ha 50% oT AbIKUHATA HA

TAIO0TO,
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— LOCHTBPHT HA MACUTC HA O60py,IIBaHCTO " YIIPABJICHUECTO B ICHTHpA HA MAaCUTC HA TAJIOTO,

T.e. Ha 50...60% oT ABIDKMHATA HA TSAIIOTO;

— Maca Ha sneratenHus cbetaB — 100 kg 3a Boennu netum u 80 kg 3a rpaknaHcku; Maca Ha

kaOuHHMS chCTaB (cTroapau u ctioapaecu) — 70 kg; maca Ha mpTHHKA — 75 kg u 15 kg

pbueH Oarax.

B pe3yiTar 0T H3YUCJICHHUETO, HMECHTPOBKaATa B IIbPBO npnﬁnmlcemle ClIpsiMo

cpeaHaTa aepoAMHAMHUYHA Xopaa Tpadsa gae Xx;=0,20...0,30

— 17
Macure Ha arperature ce€ B3MMAT OT HU3YUCIEHUSTA B §7 ( Mg,=M,,, .My ), a
pa3CTOSTHUSATA JI0 MacOBUTE€ WM IIEHTPOBE OT 4YepTel WIM CKUIla Ha OOEMHO-TerlioBaTa

komnoHoBKa (Mmroctpanus 3).

ITPOEKTHO KAPE

Arperar/ToBap mgx, daNm X, m mg, daN
1.KoHcTpykuus
Kpuno 1892,25 4,50 420,50
Tso 2282,62 6,10 374,20
XOIl/ BOIT 931,11 12,30 75,70
Konecnuk HOCOB 41,60 1,60 26,00
KonecHuk ocHOBEH 823,20 5,60 147,00
2.CunoBa ycTaHOBKa
JlBuraren 840,96 1,6 525,60
3.000pyaBaHe U ypaBIICHHUE 1498,77 2,70 555,10
4.Exumax ¥ cii. ToBap
Jletery 270,00 3,00 90,00
5.I'opuBo
[TspBa rpyna 3718,80 4,50 826,40
Bropa rpyna 392,54 1,90 206,60
6.ToBap
IIsTHHLIA 4698.,00 5,80 810,00
ToBap 792,00 8,80 90,00

Cyma 18181,85 4147,10

D (mgx)i  18181,85

YT S ng)i | 4147,10

4,38

37

X=X, _438-3.85

Xe=

c

a

0,3
1,71 ’




- Unmocmpauyus 2: TpumépeH (3D) moden Ha camonema
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Unrocmpayus 3: Hepmex Ha 06eMHO-meariogama KOMIoHO8Ka
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YTBBpanI:

IMPUMEPHO HAYAJIHO (M3XO/JHO) 3AJAHUE

1. 1A CE IIPOEKTHPA H CEPTH®HIIHPA JIETATEJIEH AIIAPAT 34 IIPEBO3 HA
ITbTHHUHIIH HA CPE/IHH PA3CTOAHHA, KOUTO /1A OTI'OBAPA HA C/IIE/IHUTE
HU3UCKBAHHUA:

N3uckBane Jdum. | CroiiHocT
1. MakcuMmaseH Opoi IbTHULIM, HE 0-MaJIKO OT Opost 150
2. MakcumaiHa AUCTaHIIMS C MaKCUMAJIEH IIJIaTeH TOBap, HaJ km 1 800
3. JlucTaHIys Ha HAil-4eCTO M3IBJIHABAHU MOJIETH, OKOJIO km 1 600
4. MakcuMainHa TucTaHIus 0e3 MIaTeH ToBap km 6 500
5. bnokoBo Bpeme 3a nuctanmus 1 600 km h 2
6. MuHuManHa KaTeropusi Ha aepoAPyMH IO M3MCKBaHUATA Ha C/I
ICAO ¢ mHanMopcka BUCOYMHA HAJT MeTpa 1 800
7. TunoB ceptudukaT 3a cbOTBETCTBUE ¢ Hopmu 3a neratenHa CS-25
TOJTHOCT
8.  ExonmornyHum = XapakTepUCTUKH, CHOTBETCTBAIM  Ha CAEP 6
M3HCKBaHMSTA Ha
9. Kputepuii 3a orieHKa-MHUHUMAJIHA 1I€HA HA )KU3HEHUS LIUKBII
10. 'apanTupan MUHUMAJIEH OpOil KallaHus, HaJl Opost 30 000
11. TapanTtupanu MUHUMAaNEH Opoi MOJETHU YacoBe, Hajl 4acoBe 60 000
WIN CPOK Ha EKCIUIoATaIus, HaJl TOJIUH 20
u

12. Exunax:

*  [WIOTH, HE-TIOBEYE OT Opost 2

*  OOpIHU IOMaKWHU, HE-TIOBEYE OT Opost 2
13. Ilpu mpou3BOACTBOTO M PELMKIMPAHETO Ja CE€ H3MOJI3BAT
MIPOIIECH HE 3aMBPCSIBAIIN OKOJIHATA CpeIa
14. JlerarenHusAT amapaT Ja MOXKE J1a MO03BOJIsIBa 000pyIBaHe 3a
paboTa npu TPOMUUYECKU, HOPMAIHU U TIOJSIPHU YCIIOBUS
15. JleraTenHuAaT amapaT Ja MO3BOJISBA J1a C€ OCUTYPHU >KETAHOTO
OT KJIMEHTAa HUBO Ha KOM(OPT
16. Texnnuecka JOKyMEHTalUs OT KJlac 5, CbOTBETCTBAIIA HA S1000D
17. Knacu Ha TBTHUYECKUTE CaJlOHW: IWIbpBa, OW3HEC,
MKOHOMHUYHA
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2. U3UCKBAHHUA K'bM IIPOEKTA:

HN3uckBane JAum. | CroiiHOCT
1. KpaeH cpok Ha 3aBBpIlIBaHE HA IIPOEKTA mara | 31.12.201
6
2. MakcumalieH pa3Mep Ha pa3xoJIuTe MO MPOeKTa M€ 1 600

3. OPIAHU3AIIHUOHHO OCHI'YPABAHE HA IIPOEKTA:

JorbxxHOCT Nme

1. JINpeKTOp HA MPOEKTa

2. PwKoBOIMTEN HA €KMIIA 3a HaJ30p I10 KA4YCCTBOTO

3. PpKOBOIMTEN HA IPOEKTA

4. KoopauHaTtop Ha IpoeKTa

PaszpaGorui:
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HPUMEPHO TEXHUYECKO 3AJIAHHUE

34 IPOCKTUPAHEC HA IBTHUYCCKHU CaMOJIET 3a CPEAHMU PA3CTOAHUSA

1. Ien u npeonaznauenue
[la ce mpoekThpa MbTHUYECKH CaMOJIET MPEJHA3HAYEH 3a MOJETH Ha CPEIHU Pa3CTOSHUS.
2. OcHosanue
[TpoexTsT € BKitoueH B [Iporpamara 3a pazpaboTBaHe Ha HOBH MPOAYKTH 3a 2012
roJIMHa.
3. Cpokoge
3.1 Craprupane na npoekra ot 03.01.2012
3.2 Konuenrtyanno npoektupane ot 01.02.2012 no 31.10.2012
3.3 IIpenBapurenno npoektupane ot 01.11.2012 no 31.12.2013
3.4 [eraiinno npoektupane ot 02.01.2014 o 31.12.2016
3.5 IlpuxmrouBane Ha mpoekra 10 30.12.2016
4. @unancupane
dunancupanero B pazmep He moseue oT 1 600 miuH. € ce u3BbpLIBa OT POHI
[IponykTOBM HHOBALIMM HA IPYKECTBOTO.
5. Ekun na npoexma
5.1 JlupexkTop Ha mpoeKkTa
5.2 PpkoBoauTen HaI30p HAa KAUECTBOTO
5.3 PbkoBOUTEN HA MPOEKTA
5.4 KoopauHaTtop Ha IpOeKTa
5.5 Choeumanuctu
6. Ob0wu mexnuuecKu U3UCKGAHUA
CamoneTpT 1a ChOTBETCTBA Ha M3MCKBaHUATa HA Hopmu 3a sierarenna roguoct CS-
25. TIpoBepkarta 3a CbOTBETCTBHUE J1a e M3BBPIIH 110 [Iporpama u MeToauKa 3a cepTUHUIHPaHE.
7. Excnnoamayuonno-mexnuyuecku u3ucCK6anus
7.1 JlerarenHO-TE€XHUYECKHU U3UCKBAHUS
7.1.1 MakcumaiieH Opoii MbTHUIIA-HE TTO-MayiKko oT 150.
7.1.2  [laneunHa Ha 1oJjieTa C MAKCUMAJIEH IUIATEH TOBAp-HE M0-MaJjKa OT

1800 km.
7.1.3  Haii-yecTo U3IIbJIHABAaHA JaJicynHa Ha 1ojieTa-1600 km.
7.1.4  MaxkcuMaiiHa JajeyrHa Ha moJieta-He mo-mMaika ot 6 500 km.
7.1.5  Kpeiicepcko uncio Ha Max-ne no-manko ot 0,7 M
7.1.6  Kpelicepcka BucounHa Ha nosieta-12 000 m.
7.1.77  MaxkcuMaaHa BUCOYHMHA Ha I10JIETa He mo-MaJika oT 12 500 m.
7.1.8 MaxkcuMaiiHa JUCTAaHINA Ha U3JIUTAHE U KallaHe-He MO-rojIsIMa OT
1800 m

7.1.9  CkopocT Ha OTJIENIHE IPHU U3IUTaHe-He no-rojsama ot 200 km/h.
7.1.10  CxopocT Ha 3ax0/1a 3a KalaHe-He no-roysima ot 250 km/h.
7.1.11 Ckopoct Ha kanane-He no-rojisiMa ot180 km/h

8. Exunasxc

8.1 Komangup -1
8.2 Bropu nunor -1
8.3 bopnoBu 1oMakuHU -110 3

9. Ocnosno obopyosane
O6opyaBaHeTO Aa MO3BOJISABA MOJIETH MIPH CI0KHU METEOPOJIOTHYHU YCIOBUS 11O
BCSIKO BPEME Ha JICHOHOIIMETO U KallaHe MpHU HyJIeBa BUAMUMOCT.
10. H3uckeanus 3a komgpopm
10.1 Krnacu mbTHUYECKHU CaJIOHU
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MaxkcumanausT Opoit nbTHULIK-150 1a MoXke /1a ce HacTaHsBa B €HA KJlaca-
MKOHOMMYHA. /]a chIecTBYBa Bb3MOXKHOCT 32 000C00sIBaHEe Ha JIBE KJIACH: IbPBAa U UKOHOMUYHA
WM OM3HEC U MKOHOMHUYHA, KaTo o01wmsi Opoil mbTHUIIM HE HajBHmasa 150.

IToka3zaTea Aum. IIepBa Bbusnec HNxonomuyHa
3. MakcumaneH Opoii ITbTHHIH opos 12 16 150
4. Pasnpenenenue Ha Kpeciara o 2x2 2x2 2x3
0JI0KOBE
5. MunuMaiHa nMpuHa Ha mm 600 600 500
IbTeKaTa
6. MuHMMalHa CThIIKA Ha PeoBeTe mm 910 810 710
Kpecia
7. ToanetHu opos enHa enHa IBE
8. bopnoBu kyxuu opos ¢Ha €IHa €JIHa

10.2 Ha nmpTHHIOHTE J1a C€ IPENOCTaBsA Bb3MOXKHOCT 3a I0JI3BaHe HAa BUJEO, ayIHO U
WHTEPHET YCIYTH.
11. Cneyuannu uzuckeanus
11.1 N3uckBanus 3a HAAEKIHOCT
11.2 Emucun Ha mapaukoBu razose 3a npenerenu 100 km-ne noseue ot 4,5 kg.
11.3 HuBo Ha mryma
12. Ilpou3e00cmeeno-mexHon0ZudHu U3UCKGAHUS
[Ipu pou3BOACTBOTO Aa c€ U3MOJI3BAT MIPOLIECHU HE 3aMbpPCSABAIIM OKOJIHATA Cpe/ia.
Jla He ce u3moJI3BaT KaIMUEBH, HUKEJIOBH M XPOMOBH ITOKPUTHS.
13. ExcnioamayuoHHu u3ucKeaHus
13.1 TIloxaroroBka 3a cienBall MOJET-3a MO-MaJIKo OT 30 min.
13.2 JIuHelHO TeXHHYECKO OOCITyKBaHe
CaMoueTsT J1a € MPUTOZIeH 3a JIMHEIHO 00cIyxkBaHe 0€e3 /1a € He00X0AUMO
CHeIHaTu3upaHo 000pyABaHe.
13.3 ba3z060 mexnuuecko 00cayrceane
[Ipenerenu yacoBe My ABE 6a30BU 00CTy)BaHUsA-HE MO-Maiko oT 2 000
h.
14. Texnuxo-ukxoHomuuecku uU3uCK6aHuUus
14.1 MaxkcumanHa ceOECTOMHOCT Ha HOB, CTAHIAPTHO O0OpYyABaH CaMOJIET-HE T10-
rojisiMma ot 80 M€E.
14.2  Cpenen pa3xoa Ha ropuBo Ha IbTHUK 3a 100 km-He noseue ot 1,5 kg.
15. /Ipyzu uzuckeanusn
Ja ce u3paboTAT 1 U3NUTaT TpU Opos onuTHU oOpasu. 3nurBanusra na ce
u3BbpIaT 1o Ilporpama u Meroanka 3a U3NUTBAHE.
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TAKTHUKO - TEXHUYECKO 3A/IAHUE

(mpuMepHa CTpyKTypa)

1. HanMeHnoBanue 1 HHAEKC HA U3JIEIIUETO

1.1. HaumeHoOBaHMe HA U3IEITUETO

1.2. YcnoBHO HaMMEeHOBaHME

1.3. Kon Ha u3nenueTo 3a 03Ha4aBaHe HA TEXHUYECKaTa TOKyMEHTAaIUs
2. OcHoBaHmMe 3a pa3paboTBaHE HA U3/ICITUETO

3. [Ipegna3zHaueHue Ha U3JIETUETO

3.1. [Ipenna3naueHue

3.2. PemaBanu 3amauu

3.3. CpcTaB Ha U3IETHETO

4. TakTUKO — TEXHUYECKH U3UCKBAHMS

4.1. TakTHYECKH M3UCKBAHHUS

4.2. TeXHn4eCKN U3UCKBAHUS

4.3. VI3uckBaHus KbM EKCILJIOATaIUsATa — TEXHUYECKO 00CITyKBaHE U PEMOHT
4.4. VI3uckBaHus 32 eproHOMHUs, 0OUTAEMOCT U TEXHUYECKA €CTETUKA
4.5. M3uckBanus 3a 0€30MacHOCT

4.6. M3uckBaHus 3a CKPUTOCT U MacCKUpPOBKA.

4.7. KnuMaTHYHHU U3UCKBaHUS

4.8. EKOJIOrMYHN U3UCKBAHUS

5. Pen, eranu u cpokoBe Ha pa3paboTBaHe.
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TABJIMLIA HA MEJKIYHAPOTHATA CTAHJAPTHA
ATMOC®EPA

(ISO 2533:1975, 1975 r.)

BucounHa |TemnepaTtypa [HansraHe |OTHocuTenHa [KuHemaTuyeH BuckoanteT |CKOPOCT Ha 3ByKka
z, (m) T, (K) p, (bar) NIbTHOCT x 10° c, (m/s)
A=p/p, v, (m%/s)

-2000 301.2 1.2778 1.2067 1.253 347.9
-1500 297.9 1.2070 1.1522 1.301 346.0
-1000 294.7 1.1393 1.0996 1.352 344 .1
-500 291.4 1.0748 1.0489 1.405 342.2
0 288.15 1.01325 (1.0000 1.461 340.3
500 284.9 0.9546 0.9529 1.520 338.4
1000 281.7 0.8988 0.9075 1.581 336.4
1500 278.4 0.8456 0.8638 1.646 334.5
2000 275.2 0.7950 0.8217 1.715 3325
2500 271.9 0.7469 0.7812 1.787 330.6
3000 268.7 0.7012 0.7423 1.863 328.6
3500 265.4 0.6578 0.7048 1.943 326.6
4000 262.2 0.6166 0.6689 2.028 324.6
4500 258.9 0.5775 0.6343 2117 322.6
5000 255.7 0.5405 0.6012 2.211 320.5
5500 252.4 0.5054 0.5694 2.311 318.5
6000 249.2 0.4722 0.5389 2.416 316.5
6500 2459 0.4408 0.5096 2.528 314.4
7000 242.7 0.4111 0.4817 2.646 3123
7500 239.5 0.3830 0.4549 2.771 310.2
8000 236.2 0.3565 0.4292 2.904 308.1
8500 233.0 0.3315 0.4047 3.046 306.0
9000 229.7 0.3080 0.3813 3.196 303.8
9500 226.5 0.2858 0.3589 3.355 301.7
10000 223.3 0.2650 0.3376 3.525 299.8
10500 220.0 0.2454 0.3172 3.706 297.4
11000 216.8 0.2270 0.2978 3.899 295.2
11500 216.7 0.2098 0.2755 4.213 2951
12000 216.7 0.1940 0.2546 4.557 295.1
12500 216.7 0.1793 0.2354 4,930 295.1
13000 216.7 0.1658 0.2176 5.333 2951
13500 216.7 0.1533 0.2012 5.768 295.1
14000 216.7 0.1417 0.1860 6.239 295.1
14500 216.7 0.1310 0.1720 6.749 2951
15000 216.7 0.1211 0.1590 7.300 295.1
15500 216.7 0.1120 0.1470 7.895 295.1
16000 216.7 0.1035 0.1359 8.540 2951
16500 216.7 0.09572 |0.1256 9.237 295.1
17000 216.7 0.08850 |0.1162 9.990 2951
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BucounHa |Temnepatypa |HansraHe |[OtHocutenHa |KnHematuyeH BuckoanteT |CKOpPOCT Ha 3BYyKa
z, (m) T, (K) p, (bar) NMbTHOCT x 10° c, (m/s)
A=plp, v, (m?/s)

17500 216.7 0.08182 |0.1074 10.805 295.1
18000 216.7 0.07565 |0.09930 11.686 295.1
18500 216.7 0.06995 |0.09182 12.639 295.1
19000 216.7 0.06467 |0.08489 13.670 295.1
19500 216.7 0.05980 |0.07850 14.784 2951
20000 216.7 0.05529 |0.07258 15.989 295.1
22000 218.6 0.04047 |0.05266 22.201 296.4
24000 220.6 0.02972 |0.03832 30.743 297.7
26000 222.5 0.02188 |0.02797 42.439 299.1
28000 224.5 0.01616  |0.02047 58.405 300.4
30000 226.5 0.01197 |0.01503 80.134 301.7

* [ m (meter) = 3.2808 ft
* 1bar=10° Pa (N/m?) = 0.1 N/mm? = 10,197 kp/m? = 10.20 m H,0 = 0.9869 atm =

14.50 psi (lb//inz) =10° a’yn/cm2 =750 mmHg
o Im/s=3.6km/h=196.85 ft/min = 2.237 mph
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KOHBEPTOP HA EJUHHUIIN

Conversions (exact conversions can be found in
British Standards BS350/2856)

Multiply
Inch {in)
Feet (1)
Feet (1)
Statute mile (mi)
MNautical mike (nm)
Nautical milke (nm)
Square foot ()
Cubic foot (ft')
Cubic inch (m¥)
US gallon (US gal)
Imp. gallon (Imp. gal)
Footfsecond  ([Us)
i's)
iifs)
(kt)
(kt)
(kt)
(kt)
(mph)
(mph)
(mph)
(mph)
Slug (slug)
Pound (1B
Pound/Sq. in (Ibifin’)
Pound/Sq. 1 (Ibfift*)
Slugfeubic [t (slugft %)
Foot pound (ft. Ibf)
Foot Ib/s (fi. Ibfs)
Horscpower  (hp)
(hp)
(hp)

kKnot (nm/hr)

Mile/hour

by

25.40
0.3048
3048 x 1079
1.609

1.852
1.1508
9290 x 1072
28.317(2.832 x 1074
1.639 x 105
1.78542
4.546
0.3048

1.097
0.6818

1.689

1.151

1.852

0.5151

1467

1.609
0.8684
0.4471

14.59

4448

6895

47.88

515.4

1.356

1.356

550

13000

745.7
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INPUMEPHA CIIEHU®UKALIUS HA IBUT'ATEJI
Rotax 912 UL DCDI 81HP

« 4-stroke engine specially developed for recreational aircraft. Also exists in certified versions: Rotax 912 A, Rotax 912 F.
« 4 horizontally opposed cylinders, "boxer" configuration

« Free air cooled cylinders, liquid cooled cylinder heads with integrated pump and expansion tank
«  Dry sump forced lubrication with integrated pump and separate oil tank

« 8 valves, automatic adjustment by hydraulic valve tappet

« Dual Capacitor Discharge Ignition (DCDI) with RFI noise suppression

« Two Bing Constant Depression (CD) carburetors

¢ Mechanically driven diaphragm fuel pump

« Integrated electric starter

« Integrated reduction gearbox, ratio of 2.27:1 or 2.43:1 with optional slipper clutch

«  Various liquid and oil radiators available

« Many option available such as: Vacuum pump, external alternator, hydraulic propeller governor
«  Operates on automotive fuel with a minimum octane rating of 87 (Canadian standards)

¢ Time Between Overhauls (TBO): 1500 hours*

Performance

Maximum Power 81HP / 59.6KW @ 5800 RPM
(5 minutes)

Maximum Power 79HP / 58.9KW @ 5500 RPM
(sustained)

Maximum Torque  75.9ft-lb / 103NM @ 4800 RPM

Combustion Chambers
Bore 3.13" / 79.5mm
Stroke 2.40"/61.0mm
Displacement 73.91cu.in. / 1211.2cm3

Compression ratio 9.0:1

Weight
Engine with 121.2lbs / 55.0Kg
Exhaust System 8.8lbs / 4.0Kg
Air Filter 0.7Ibs / 0.3Kg
Liquid Radiator 2.2Ibs / 1.0Kg
Oil Radiator 1.1lbs / 0.5Kg

Regulator-Rectifier 0.2lbs/0.1Kg
Installed Weight 134.2lbs / 60.9Kg
Weight/power ratio  1.66lbs/HP / 1.0Kg/KW
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HPUMEPHA CIIEHU®UKANUA HA IBUTATEJ
CFM 56-7B

Engine Model: CFM56 -7B18 |-7B20 |-7B22 |-7B24 |-7B26 |-7B27 \

Takeoff Conditions (sea level)

Max. takeoff (Ib) 19,500 |20,600 [22,700 24,200 26,300 (27,300

Airflow (Ib/sec) 677 696 728 751 779 782

Bypass Ratio 5.5 5.5 5.3 5.3 5.1 5.1

In-Flight Performance (installed)

(35,000 ft - Mach = 0.80 ISA)

Max Climb Thrust (Ib) 5,962 5,962 5,962 |5,962 |5,962 5,962

Overall pressure ralioatmax. 358 328 328 328 328 328

Max. cruise thrust (Ib) 5,420 |5450 |5450 5,480 5,480 5,480

Engine Characteristics

Length (in) 98.7 98.7 98.7 98.7 98.7 98.7

Fan diameter (in) 61.0 61.0 61.0 61.0 61.0 61.0

Basic dry weight (Ib) 5216 5,216 5,216 |5,216 5,216 |5,216
737-700737-700737-800

Applications: 737-600 757990 737199 737.800 737-800 737-900
737-900|737-900 BBJ
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MbTHAYECKA KABUHA
(HAJUTHKEH PA3PE3)

Bombardier CRJ standard 79 em (31 in) pitch 60-saat layout {Jane "s/Mike Keep)
A: attendant’s seat, C: cargo, G: galley, T: toalet. W: wardrobe

Typical CRJ700 seating plan for 70 passengers at 79 cm (31 in) pitch, with 15.7 m? (6B cu ft) of baggage
B: baggage, BD: baggage door, E: emergency exit, G: galley, L: lavatory, P. entrance, S: stowage, W. wardrobe
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