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AHAJII3 TEMIIIB BUMEPIIAHHSI PECYPCHHUX ITOKA3HUKIB CUJIOBUX
EJIJEMEHTIB IIJIAHEPA JIITAKIB TUITY WJI-76 3A ®PAKTUUYHUM
HABAHTAKEHHSIM CHJIOBOI KOHCTPYKIII

B cmammi nasedeno pospobneny memoouxy 300py ma obpooOku iHgopmayii wo0o pieHs HABAHMANCEHHS
CUNOBUX elleMeHmi8 KOHCMPYKYii nianepa 8iliCbKo8o-mpancnopmuux nimaxie Hn-76 6 npoyeci excniyamayii 3
Memo0 U3HAYUEHHA KINbKICHOI oyinku ix pakmuyno2o 3anuuwkoeo2o pecypcy. Pospobnena memoouxa 0o3sonums
YOOCKOHAIUMY CUCmeMy OONIKy 8umpam pecypcy niamepa i 6UKOPUCMOBYSAMU OMPUMAHi 3 ii 00NomMo20io
pesyiomamu  ONid KOPUSYBAHHA BCMAHOBIEHUX NOKA3HUKIE pecypcy niaHepa npu peanizayii ii cmpameeii

eKCnIyamayii 3a mexHiuHumM CmaHoM.

Knrouosi cnosa: emomna miynicms, 8iOHOCHe NOWIKOONMCEHHS NPU 6MOMI, eK8IGALeHm SUMpamu pecypcy,
Koegiyicum eumpamu pecypcy, eKCniyamayisi 3a MexHiYHUM CIAHOM.

Beryn

IMocTanoBka mpoOaemu. Y TemepimHii dac y
JIepKaBHIM aBialii YKpalHW BHHSATKOBO aKTyaJIbHUM
CTaJi0 TMUTAHHS MPO MONAJBIINN PO3BUTOK BiTYH3HSIHOI
HOPMAaTHBHO-TEXHIYHOI Ta METOIMYHOI Oa3v B YaCTHHI
30epeKeHHS JTbOTHOT MPUIATHOCT] MOBITPSHUX CYICH SIK
eKCILUTyaTOBaHUX, TaK 1 HOBOCTBOPEHUX (NMPHIOAHMX).
[Tpu BupimerHi miel mpobiaeMu MOTPiOHI HOBI MiIXOIH,
3aJly4eHHs JI0 IOCHiKeHb (axiBIiB PI3HUX OpraHi3alii
Ta MiIMPHEMCTB.

Hapasi ocHOBHIM MeTOIOM TiITPHUMAaHHS JHOTHOL
MPUIATHOCTI TOBITPSHUX CyzAeH y asiamil [loBiTpsiHMX
Cun (IIC) 36poitnux Cuin YKpalHA € NPOIOBXKEHHS

MDKDEMOHTHMX 1 TPH3HAUeHUX IOKa3HUKIB  IpH
BUKOHAHHI pOOIT 3 BIJHOBJIEHHS CHPaBHOCTI Y
eKCIUTyaTylOuMX  4YacTHHAaX Ta HpH  BUKOHaHHI
KOHTPOJIEHO-BITHOBITIOBAJTBHAX pobir Ha
aBIapEeMOHTHHX  MiAMPHUEMCTBAX. Takmii  migxin

3a0e3MeYnB IMMATPUMAHHS CIPaBHOCTI Ta JIBOTHOT
npuaaTHOCTi 3HauHoro mapky I[IC mpu eKOHOMIYHO
00rpyHTOBaHHUX (DIHAHCOBMX BUTPATAX.

Hapa3i mnpu mnpoekTyBaHHI Ta BHUIPOOYBaHHI
SKCIUTYaTYIOUHX MOBITPSHUX CyJEH Ha MiANpHEMCTBAX-
BUPOOHUKAX 3a3BHYail BUKOPHCTOBYBAIHCH TaKi METOIH
MOJICIIOBAHHSI T4 PO3PaxXyHKy PECYPCHHX MOKA3HUKIB,
ki Oymu cydyacHi Ha craH 60-X pOKIB MHHYJIOTO
cromitrs. Lli MeToM Manu IOCHTH BENUKHI PO3KUI B
pe3ynbraraXx, TOMy MpPH OCTATOYHOMY MPH3HAYCHHI
PECYPCHHX MOKA3HUKIB 3aKJIaIaBCsl BEUKUN KOSPILlIEHT
Oesmeky, SKUA 3a3BHYail HalaBaB 3HAYHY Oe3MmeKy

MOJBOTIB, Ta HE TOBHY BHPOOITKY pPECypCHOTO
noteHmiany. Cy4yacHMH CTaH pO3BUTKY METOJIB
MareMaTH4YHOrO MOJENIOBaHHS 13  3aCTOCYBaHHSIM
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KOMIT IOT€piB 3HAYHO PO3MIMPUB MOXKIMBOCTI OLTBII
TOYHOT'O BU3HAYEHHS PECYPCHHX TTOKA3HUKIB.

3apa3 B aiarii [IC € npobiemMa B iHANUBITyaIbHUX
(mozeTanbHUX) PO3paxyHKax JIOBIOBIYHOCTI €IEMEHTIB
OCHOBHOI CHIJIOBOL KOHCTPYKIIIi 3a MeKaMH
NPU3HAYCHNX TMOKA3HUKIB, 30KpeMa, HalpHKJIaz, Kpuia
mitaka Ty Min-76, OCKUIBKK TapK 3a3HAUCHOTO THITY
MOBITPSIHUX CYZCH BXKE HAOJIKAETHCS /10 BUYCPIIAHHS
NpU3HAUYEHOTO pecypcy. Taki JOCHIDKEHHS JaloTh
MOXXJIMBICTh OOIDYHTOBAaHO MIJIHTH 10 BHpILICHHS
TMUTAaHHA TIPO 3a0e3MeveHHS eKCIUTyaTalii JiTaka 3a
MEXaM{ ~ [PU3HAYCHWX  IIOKa3HHMKIB IIpH  Horo
€KOHOMIYHIH AOLITEHOCTI.

AHaJIi3 OCTaHHIX JOCHiIKeHb i myOJikauii.
PecypcHi po3paxyHKH NPOBOAATHCS 3 3aCTOCYBaHHSIM
MeTomiB Teopii #mosipHocTi [l...8; 1lc. 7I;
12, c. 56...72], ToMmy pe3ynbTaT po3paxyHKIiB — a came
pecypc KOHCTPYKIii — € BUITaIKOBOIO BeJMUuHOIO T, 3

SAKOIO  CJIi TIOBOJAWTHCS 3a 3aKOHAaMH  Teopii
HMOBIpHOCTI, TOOTO  YSBIATH, IO HEMOXKIHBO
NPUIHCATA  pPecypcy KOHKpEeTHe (IeTepMiHOBAaHE)

3HA4YCHHA, a CJ'IiZ[ BECTH MOBY IIpO iHTepBaJ'I 3HA4YCHb
T

it -1 yax» B AKOMY 3 TIEBHOIO HMOBIpHICTIO P
3HAXOAUTHCS AiHCHE 3HAUCHHS 11i€1 BEIMYUHN.
MoXIHMBO BECTH MOBY IIpO MaTeMaTHYHE

ouikyBaHHs T, LBOTO IOKA3HHKA 1 ITPO PO3KHI

3HaYeHb BiTHOCHO IIbOTO CEPEIHBOTO MMOKA3HUKA, SIKHI
OLUHIOETBCS CePEAHIM KBAAPAaTHYHHUM BIIXUICHHSM O .

T T

JliBa TPaHHUIL iHTEpBATY it
=T o~ 367, oepxana

max

po3paxoBaHa 3a yMOBOIO T,

Ha3By Oe3neuHoro pecypey g, -
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MmoBipricTh BTOMHOTO TTOIIKO/IKEHHS
KOHCTPYKIii aBapiiHOTO XapakTepy B MeXax IIbOro
mokasHuka He mepeBumrye 0,001, mo B CBITOBIH
MPaKTHII BBRKAETHCS HOPMOIO.

OCKIJIBKHM KPHBI BTOMHOT MIITHOCTI JIJIs1 OUTBIIIOCTI
MarepialiB MaloTh Maibke JHIHHMH XapakTep B
norapumianii mkani [10, c. 79], po3paxyHku pecypcy
T BemyTh TakoXX 3 BHKOPHCTaHHSAM Jiorapu(pMidHOl

mKamd. butem TOro, TWpW il IIKami  po3moiT
BUIAJKOBOI  BENWYMHH gy  HiXHOPAIKOBYEThCA
HOPMaJbHOMY  3aKOHY  pPO3HOALTY,  HaiOUIbII

MOUIMPEHOMY Y PO3paxyHKOBIH IPaKTHIII.

Tox, Maroun KpHBY BTOMHOI MIITHOCTI €JIeMeHTa
KOHCTPYKIIi, XapakTepUCTUKY ii PO3KHAY 1 CIEKTp
eKCIUTyaTalllfHNX HaBaHTa)Ke€Hb, MOXJIMBO IPOBOJIUTH
PECYpPCHI pO3paxyHKH METOJIaMH Teopil HIMOBIPHOCTI.

[IpoTe po3kua XapaKTEPUCTHUK BTOMHOI MIITHOCTI
HE € €IMHOI0 MMPUYNHOI0 PO3KHIY 3HAYCHb PECYPCHUX
MIOKa3HUKIB, MAalOThCS 1€ ¢ IHII  YWMHHHAKH.
Hanpukian, HaBaHTaKeHHS JliTaka B IOJBOTI 1 Ha
3eMJIi TEeX MaloTh CYTTEBO BHIIAIKOBHH XapakxTep,
00yMOBIIeHUI TYpOYJICHTHICTIO aTMocdepu,
MaHEBPYBaHHS JIITaKka 3TiJHO 3 MaHEPOIO MUIOTYBaHHS
KOX)KHOTO ~ OKPEMOT0 JIbOTYMKAa 13  TOCTaBJICHHM
MOJBOTHUM 3aBJIaHHSIM, CTAHOM TIOBEPXHI aepopoMy,
TOIO.

[pwitHATHI Y pOOOTI METOJ PO3PAXYHKY PECypCy
[6...8] mictute y cobi mnepeBipeHy OaraTopidHOO

NPaKTUKOI ~ METOAWKY  PO3paxyHKy  pecypcy,
3aCHOBaHy Ha JHIIHIA TimoTe3i MiACyMOBYBaHHS
BTOMHHUX  IIOIIKO/DKCHb, BHKOPUCTaHHI  HasBHHX

XapaKTEePUCTUK BTOMHOI MIIHOCTI KOHCTPYKIIi (e
MOXe OyTH KpUBa BTOMHOI MIIIHOCTI MaTepiaiy
KOHCTPYKIIIi 3 BU3HAUYECHUM KoediIieHToM
KOHIICHTpAIlil Hapy»XeHb ab0 peaibHa KpHBa BTOMHOI
MII[HOCTI i€l KOHCTPYKIIii, OTpUMaHO1
EKCMePUMEHTAILHUM ~ HUBIXOM),  HOTO4YHOI (3
BUKOPHCTAHHSIM JIaHUX OOPTOBHUX 3alKCIB MapamMeTpiB
MOJBOTY) ab0 CTAaTHCTHYHOI iHpOpMAIii Ipo MOBTOpPHI
HAaBaHTAXXCHHS, IO IIIOTh HAa KOHCTPYKIiIO abo ii
€JIEMEHTH MPOTATOM )KUTTEBOTO IIUKITY.

BpaxyBamns pgomatkoBoi iH(popmarii, TOOTO
BCBOTO TOTO, IO HE MiJJA€ThCS TOYHOMY PO3pPaxyHKY,
MPOTIOHY€EThCS 3MIMCHIOBATH 4epe3 CepejiHi 3HAueHHS
(MaTeMaTH4HI OYiKYBaHHs), BIAMOBIIHAX MapaMeTpiB i

BHECEHHS B PO3PaXyHKH IE€BHUX KOPUTYIOUHX
koedilieHTIB.

OcCKkimbKM B Takii  TOCTAHOBII  NUTaHHSI
PO3paxyHKH  MOMIJIMBO  IIPOBOAWTH  TUIBKH 3
BukopuctanHsAiM  EOM,  aBtopamm  po3pobiieHe
BIZINOBiTHE IporpaMHe 3a0e3neyeHHs!.

Mera crarTi — OOTPYHTYBaHHS MOJJIMBOCTI

eKCIUTyaTallii CTapilodoro mapky JitakiB tumy Wn-76
HISIXOM 301IbLICHHS 3HA4Y€Hb PECYPCHUX MMOKAa3HUKIB
NpH 1X eKCIuTyaTailii 32 TEXHIYHUM CTAaHOM.

Bukian ocHOBHOrO MaTtepiaity

BiamoBigHO 70 BUMOT MPOBEICHHS PECYPCHHX
JOCTIKeHp MOTPIOHO MaTH Matepianu 00’ €KTHBHOTO
KOHTPOJIO (3alUCiB OOPTOBHX PEECTPATOPIB) MO0

HasIBHUX HABaHTAXXEHb IUIaHepa JjitakiB Tumy Win-76,
o nepedyBaroTh y ckiafi asiaiii [1C 36poitaux Cui
VYxpainn. Tomy BimiOpaHo 3ammcu  GOpTOBHX
peectparopie  mapametpiB momboTy (BYP-4) 3a
2020...2021 pp. 3araxpauM o0csroM moraa 100 roaux
MOJBOTY 3 BilichbKOBUX YacThH [IC, 1m0 eKciIyaTyroTh
nitaku tuny Un-76M/1, ams nogansiroi oOpoOKu.

dopmyBaHHS MacuBy BXIZTHUX JaHUX
NMOYMHAEThCS 3 Bigbopy  3ammciB  OOpTOBHUX
peectparopie.  BYP-4 Ta mpoBenmeHHs nepBicHOL

00pOOKH JaHKX TapaMeTpiB MONBOTY JiTaKiB THITy Mi-76
[3, c. 146; 4, c. 248]. OOpobka BimiOpaHHWX 3aMUCIB
rapaMeTpiB  IOJIBOTIB  JIITaKiB BHKOHYBAIOCH 32
JIOTIOMOT0I0 TIPOTPaMHO-00UYHCITIOBAJIBHOTO KOMITIIEKCY
“MOHCTP”.

BubpaHni 3ammicu 00poOISUIIACE Ta 3aHOCHIIHCH 10
(atimie mporpamu Microsoft Office Excel y Burmsmi
tabmuii 1. CurHanorpama micis BigOopy 3amuciB
6oproBux peectpatopiB bYP-4 mae Burisii, HaBeneHun
Ha puc. 1.

Hdns  BimOopy HEOOXiZHMX JaHUX MOTPIOHO
00poOUTH OKpEeMO IHKJIOIPaMH BHCOTH THOJBOTY,

MIPUIIaI0BOT IIBUIKOCTI Ta BEPTHUKATHHOTO
nepeBaHTaXeHHA. [licimst  0OpoOKM  1HMX  JTaHUX
(OpMYIOTECSA ~ BIAMOBIAHI 3aJEKHOCTI Yy  BUIJIAII

pucynkis 2..4. BepTukampHe TIepeBaHTaXCHHI Y
HMEeHTpi Mac JiTaka, BIUIMBA€ HA HABAaHTAXCHHS
CHIIOBHX €JIEMEHTIB IUTaHEpa JliTaka. 3MiHa MacH
najgMBa 3a 4YacoM IOJILOTY NPUBOAWUTH J0 3MIiHU B
LUIOMYy MacH JiTaka 1, SK HacliJoK, A0 3MIiHK
HABaHTAXKCHHS CHJIOBOI KOHCTpYKIIi niTaka. [lin yac
3MBOTY Ta TOCaAKH  HEOOXiHO  BpaxoByBaTH
BEPTHUKAJIbHI, TIOB3IOBXKHI Ta OOKOBI IMEpPEBaHTAXKCHHS,
SKi TOB’s3aHi 3 HABaHTaXEHHSAM, B IEPILy dYepry,
CHJIOBUX €JIEMEHTIB IIIaci JITaKa.

Bin6ip 3alliCiB MOJILOTIB IIPOBOIUBCS
BUIAKOBUM YHHOM, ajie TaK, 00 J0 PpO3IJIsLy
MoMaJiM BCl JNTAaKM 4YacTHMHH 1 BCl JBOTYHKH, SKI
3aiticaroBany monsotu y 2020 ta 2021 pokax.

PosmmdpoBka BimiOpaHWX 3ammciB BHKOHAHA Y
nporpami EXCEL 1 MiCTHUTh MOCIIIOBHE 3a3HAYCHHS
JIAHUX TIEPEeBAHTAXKEHHS CTOBIMYMKOM 1 3amuc Yy
okpemuit aiin y ¢opmari .ixt s KOXKHOTO
MMOJILOTHOTO 3aBIaHHS.

Tabmuns 1

BimoMocTi mpo MoiT THOTYHKA

JHara: 05.06.2020

Jlitax Un-76MJ{ Ne 76699(0063471131)

JIboTUHK:

HasiBHicTb rpy3iB:

3mitHa Macca: 160000 kr

TTocaakosa macca: 125000 kr

Yac nosnboty, roj:xs:cek 4:49:08

Ne o Hoap, | Viip, GT, kr [Mpumitka
n/n TOJ:XB:C M KM/TOL
1 0:00:00 0 0 160000 3amyck CY
2 0:16:01 0 259 3IIT
3 4:44:06 0 211 125000 rnocajka
BUMKHEHHS
4:49:08 0 0 All

Jlxepeno: po3pobIICHO aBTOPaAMH.
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TTonwvotHi 3aBmanusa M-

69

Jxepeno: po3pobIeHO aBTOpaMu.

Puc. 2. Bucora nmonsoty — H,; , IpHiIagoBa MBHAKICT — Vyp Ta BEpTHKAIbHE [IEPEBAHTAKCHHS — 1),
Y 3aJIeKHOCTI B yacy mossoty (12
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3HayeHHs IIKOBHX IIEPEBAHTAKEHD Ny 3aIHCY€ETHCS
HACTY[IHMM YMHOM: TEpIIa CTpiuka Mae 3HAYEHHS —
mepumil MiHiMyM TepeBaHTaXeHHS y 3amucy ny',

flati apyra CTpivka — MepImit MakcHMym 7' , TpeTs

min

y » deTBepra CTpivKa

CTpiuka — APYrHi MIHIMYM n
APYTHit MakeHMyM 71, . | TAKHM YHHOM BECh MOMIT.

Otpumanuii  FILE “12 —TTonpoTHI 3aBOAHHS
Nn-76 Ne 683 07.08.20.txt” mae rpadiqHuid BUTISA Y
nporpami EXCEL (Puc. 2). YV nopiBHsIHHI 3 NIEpBUHHUM
rpadikom (Puc. 1) BiH 3HaUHO 3HAYHO CIIPOLIEHUIT 1 Ma€e
HA TOPSAAOK MEHIMHA 00’€M 3aliMaHOl mam ATi.
CIpoleHHsT MOJIsira€ 'y 3HAXOJPKEHHI Ta BiIHOBJICHHI
EKCTPEMYMIB 3aJIS)KHOCTI TEPEBaHTAXKEHHS 3a 4YacoM
IISIXOM BWJIyYeHHS HPOMDKHUX (MaJEeHBKHX) 3MiH
HAaBaHTAKECHHSI, AKI HMOTJMHAIOTHCS BEIHKUMH LIUKJIAMH
NEepPEeBAaHTAKEHHA 1 HE BIUIMBAIOTH HAa BHYEPIAHHI
TEXHIYHOTO pecypcy CHJIOBHX €JIEMEHTIB IIIaHepa
miTaka. 3 METOI0 peaiizallii JaHOTO CIPOIICHHA Ta
MOXKJIMBOCTI HOJQJIBIIOTO BHKOPUCTaHHS OTPUMAHOTO
macuBy ganHux QaxiBusmu  JJHAIA  momatkoBo
po3pobieHa mporpaMa sl BiHOBJICHHS €KCTPEMYMIB
Ta0IMYHOr0 MACUBY IaHHX 71, (t) .
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Puc. 3. O6pobneni rpadiku BUCoTH monsory — Hy ,

MPUIIJ0BOT IBUIKOCTI — V

np Ta BEPTUKAJIBHOT'O

NEPCBAHTAKCHHS — }’ly y 3aJI€3KHOCTI Biﬂ qacy MoJboTy

(3mit 15 — IMoapoTHi 3aBmanus Mia-76Ne 699 05.06.20).
Jlxepeno: po3pobIeHO aBTOpaMHu.

Ha pucynky 2 mnpoiumocTpoBaHO XapaKTepHHH
IUKT HaBaHTa)KEHHS CHJIOBOI KOHCTPYKIIi IUTaHepa
TpaHCOpTHOrO Jiitaka Tuny Un-76  “3EMJIS-
[MOBITPA-3EMJIA” (3I13). HaiiOinpmmit BHECOK Y

BTpaTy pPecypcy CHIIOBHX EJIEMEHTIB IlIaHepa JiiTaka
BU3HAYAIOTh TPH PEKUMHU MOJBOTY, & CaMe: PEXUM
3meoty (Puc. 3.), pexxum mocanku (Puc. 4.) ta pexxum
noJipoty y 6oBTanky (Puc. 5.).

Ilin 9ac 37BOTY HABAaHTAXYIOTHCS  CHIIOBI
SNIEMEHTH 3JITHO-NOCAAKOBHX TPHCTPOIB, MOB’si3aHi 3i
3HAYHOIO 3JITHOK Macoio. TakoXK MpH 37hOTI MaloTh
3HAYHE HABAaHTAXXEHHS CHJIOBI €JIeMEHTH, OCOOJIHMBO
BepXHbOI mMaHeni Kpwia Jitaka. lle HaBaHTaKeHHS
IOB’S3aHO 3 MAacol ITaJMBa, SKE PO3TAlIOBaHO Y
KPHWJIBOBUX MAJIMBHUX OaKax.
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Puc. 4. O6pobieHi rpadiku BUCOTH MONBOTY — H; ,

MPUJIAIOBOT IIBUIKOCTI — V

np Ta BEPTUKAJIBHOI'O

NEPCBAHTAKCHHS — I’ly Y 3aJIC)KHOCTI B1J HacCy MOJbOTY

(ITocanxa — Un-76Ne 699 05.06.20).
Jlxeperno: po3po0IICHO aBTOPaMH.

ITin yac mocamky JiTaka BHHUKAE HABAHTAKCHHS
IIaHepa 1  3JITHO-MOCAAKOBHX  MPHCTPOIB  MPH
MOTJIMHAHHI Ta PO3CIIOBaHHI KIHETHYHOI eHeprii, sKa
BEPTUKAIBHOIO 1 TOPH30HTAIHHOIO
MBAAKICTIO Ta  ITOCaIKOBOIO Macor  JITaka.
HaBauTa)keHHS CHJIOBHX €JIEMEHTIB KpHJia IIPU IMOCaIIl
MEHIIIe, HiX ITPYU 3JIbOTI, Y 3B’S3KY 31 3MEHILIEHHSAM MacH
TIAJIABA, 10 0YJI0 PO3MIIIEHO Yy KPHMIIBOBUX OaKax.

Ha pucynky 3 moka3aHO BHUNAJOK BHHHKHEHHS
ooBranku yitaka Mn-76 Ne 683 07 cepmus 2020 poky
npotsrom 11 xBuimH 3 5:24 o 5:35 Ha BUCOTI OIM3BKO
10500 wmetpis. MMOBIpHO BMHMKHEHHS GOBTAHKH Ha
TaKiil BUCOTI MOB’s13aHO 3 TOJILOTOM HaJl BUCOKOTiIPHUM
MacHBOM.

HoB’sI3aHa 3
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Puc. 5. O6pobneni rpadiku Bucotu monsory — Hy ,
TIPUIIAI0BOI IIBUIKOCTI Vyp Ta BEPTHKAIBHOIO
TEPEBAHTAKCHHS — 71,, Y 3aJIEKHOCTI BiJl 4acy MOJIBOTY

(boBTanka — Mn-76Ne 683 07.08.20).
Jxepeio: po3po0ieHO aBTOpaMHu.

Ileti BUMATOK BWHHUKHCHHS OOBTaHKH OLUIBIIT
pETEeThHO TPOUTIOCTPOBAaHO Ha puCYHKY 5. Ilepeman
AH; — 06apoMeTpuYHOI BHCOTH CKJIaJaB HPUOIU3HO

60 metpiB npu 3MiHi AV, ,— NPHIAJOBOI MIBUAKOCTI

50 km/ron. Ilig miel
CIIOCTEPIraeThCs 3HAYHI KOMMBAHHS KOHCTPYKIIi JIiTaka

OJIU3BKO qac OOBTaHKH

i, K HacNigOK, (iykramis 7, — HEpEeBaHTAXKEHHS y

y
meHTpi Mac Jitaka. IlomiOHiI BHmagkum OOBTaHKH
MPUBOAATH JIO CYTTEBOI BHTPATH PECYPCY CHIOBHUX
€JIEMCHTIB TUIaHepa JIiTaka Ta 0e3MOCePeHBO CIIOBHX
€JIEMEHTIB KpHJIa.

Taxum chopMOBaHO MAacHB JaHUX

(Tabmuis 2) Ta BIAMOBIAHO IS KOXKHOrO 3 20-TH

YUHOM,

MOJBOTHUX 3aBJIaHb 00pOOJIEHO (aiiil JaHuX y BUIIISII
MacHUBy 3HAu€Hb MEPEBAHTAXKEHHS 3a YacoM JUId
MOJATBIION0 PO3pPaxyHKy BHTAaTH peCypcy CHIJIOBUX
eeMeHTIB JiTaka THIy Wn-76 3 BUKOPUCTaHHSIM
rinore3n MiACYyMyBaHHS
MOMKO/KeHb. [IpuifHATHI y poOOTI METOx po3paxyHKy
BUYEPIIAHHS pecypcey MICTUTD y co0i

JIHIAHOTO BTOMJIEHICHUX

71

nepeBipeHy  0araTopiyHOI MPAKTHKOK  METOIUKY
po3paxyHky pecypcy [1...3; 6, c. 224], 3acHOBaHy Ha
JMHIHHIA ~ TimoTe3i  IMiACYMOBYBaHHS ~ BTOMHICHHX
MOIIKO/IXKEHb, & caMme:

BUKOPHCTaHHI HAasBHHUX XapaKTEPHUCTHUK BTOMHOI
MIITHOCTI KOHCTPYKLIi (1le MOke OyTH KpHBa BTOMHOI
MIIHOCTI ~MaTepially KOHCTPYKIi 3 BH3HAYCHUM
Koe(illieHTOM KOHILEHTpallil HampyXeHb abo peanbHa
KpHBa BTOMHOI MIITHOCTI IIi€i KOHCTPYKIIii, OAepkaHa
EKCTIIePUMEHTAILHUM IIUIIXOM);

aHali3l MOTOYHOI (3 BHUKOPHUCTAHHSAM ITaHUX
0OpTOBMX  3alUCIB  mapaMeTpiB  NONbOTy)  abo
CTaTUCTHYHOI iHpopMarii pu TIOBTOPEHHI
HAaBaHTAXKCHHA, IIO Mi0OTh Ha KOHCTPYKIiO abo i
€JIEMEHTH TPOTSTOM KUTTEBOTO LIUKITY.

BopToBi 3aco0u KOHTPOMIO TapaMeTpiB IOJILOTY
HEeCyTh iH(OpMaIlifo, SKOi TOCTATHBO U PO3PaXyHKIB
peanbHOl HOBTOPIOBAHOCTI HABAHTAXKEHB Y MOJBOTI.

Bci  HaBaHTakeHHs, — 3amucaHi  OOPTOBUMH
CaMOMUCIISIMH, CUCTEMATU3YIOThCS MEBHUM MOPSIKOM.
Haii0Oinpiie mommpeHHs Mae METOZ CHUCTeMaTH3arlil
HaBaHTaXXEeHb, SKUH OJepKaB HaWMEHYBaHHs ‘“MeTO]
TTOBHUX IHKIIIB”.

3a  HiArOTOBJIEHNUMH

TaHUMH  TaOJIWIb

y

BimmoBimHMX aiimax Qopmary .ixt  QaxiBusMu
JHAIA mpoBoaaTeCst po3paxyHKH 13 3aCTOCYBaHHSM
cnenianbHol mporpamu Ha EOM — po3paxoByrOThCA

€KBIBAJICHTH HAIbOTYy — (EK Vl), KoeiLieHTH BUTPATH
pecypciB (KRR,-), BEJIMUMHA CYMapHOrO 3a TMOJIT
MUTOMOTO TIOIIKO/DKEHHSI BiJl BTOMH Y CHJIOBHX
€JIEMEHTax KpHJia JUIsl KOYKHOTO TI0JIbOTHOTO 3aBIaHHS.
EKV; po3paxoByeTbcs O€310CEpeHbO y TOJUHAX
KRR;
MOJBOTHUM 3aBJIAHHSM, 32 SIKUM PO3POOHUK NPU3HAYKB
pecypcHi Toka3HHWKH (Mg Jitaka Wn-76 pecypc 3a
THTIOBUM TIOJILOTHUM 3aBJaHHsAM ckiaaae S000 roauH).
CymapHe 3a TIONIT THTOME IIOIIKO/PKECHHS Bif
(y mporpamHomy iHTepdeiici — Ksi)

HaJIBOTYy, a — Yy TOpIBHSAHHI 3 THUIIOBUM

BTOMU éz

po3paxoByeThes K qous Big 0 go 1.

PiBenb éz =1 € MakcUMaJgbHO JOIIyCTHUMOIO

BEJMYHMHOIO TIOIIKOJPKCHHS BiJ BTOMH 1 O3HaYae
TPaHUYHUI  CTaH MOBHY BUTPaTy pPECYpPCHUX
MOJKJIMBOCTEH JIiTaKa 3TiAHO 3 MPHHHATOI0 TIMOTE30H0
JMHIAHOTO  MiICYMOBYBAaHHS  TOIIKO/pKeHb.  Cimif
3ayBa)KHUTH, IO 3TiTHO 3 AIFOYUMH HOPMaMH MIITHOCTI B
ITOPUTM TPOTPaMH 3aKJIaZIeHe HOPMOBAHE 3HAYCHHS
3amacy MiIfHOCTI — 5.
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Tabmuns 2
BimoMocTi po BUKOHAHHS MOJIBOTHOTO 3aBAaHH JIiTakiB 1i-76
FILE Howmep niTaka / nara 31;/{:;2 Maca Butpara Yac Maxcumaibre
IIOJIBOTY r ’ [IOCAJKOBA, KI' | IaJIUBa, KT MOJIBOTY TIEPECBAHTAKCHHA 1),

1. Ne 683 /06.08.20 159000 132000 27000 3-48 1,21

2. Ne 683 /21.01.21 181000 143000 38000 4-44 1,42

3. Ne 699 /08.12.20 172000 114000 58000 7-04 1,2

4. Ne 413/07.02.20 181000 140000 41000 5-06 1,5

5. Ne 699 /20.04.20 188000 125000 63000 7-52 1,39

6. Ne 683 /07.08.20 169000 129000 40000 5-00 1,17

7. Ne 683 /07.08.20 169000 129000 40000 4-58 1,17

8. Ne 820 /19.08.20 172000 133000 39000 5-34 1,29

9. Ne 683 /22.06.20 180000 129000 51000 6-49 1,62

10. Ne 699 /30.06.20 162000 115000 47000 6-40 1,23

11. Ne 413 /08.02.20 140000 114000 26000 4-47 1,33

12. Ne 820 /25.05.20 171000 123000 48000 6-28 1,35

13. Ne 697 /13.04.20 166000 126000 40000 5-42 1,19

14. Ne 820/11.12.20 170000 135000 35000 5-07 1,16

15. Ne 699 /05.06.20 160000 125000 35000 4-49 1,36

16. Ne 697 /10.11.20 136000 126000 10000 1-39 2,6 (1,26)
17. Ne 820 /28.07.20 179000 149000 30000 3-35 1,32

18. Ne 732 /26.11.20 141000 120000 21000 2-57 1,34

19. Ne 413 /17.02.21 140000 120000 20000 2-56 1,42

20. Ne 820 /22.05.20 166000 122000 44000 6-25 1,19

Jxepeno: po3po0IeHO aBTOpaMu

InTepdeiic mporpamm HaBeleHO Ha PUCYHKaX 0, 7.
PospaxynkoBa mporpama moTrpeOye  BBEICHHS
3a37aj]€erigp MiATOTOBIACHUX BXITHUX HdaHHX 00
BIAMOBIHOTO  MOJBOTHOTO  3aBJaHHA.  TaKoXx
HEOOXiTHO BBECTH HANPYKEHHS TOPH30HTAIHLHOTO

MOJBOTY, IIO Ji€ Yy TaHell Kpuia, TEepMiH
MPU3HAYCHOTO PECypCy Ui JIiTaka Ta TEPMiH TaHOTO
HOJIBOTY.

KpiM TOro, mpoBOAATHCSA MpsMi PO3PaxXyHKU
(hakTHYHOT BUTPaTH pecypcy IS  MOJBOTHUX
3aBJIaHb, TSI SKUX MTPOBOAMIIACK JeTalbHa 00poOKa.

n
Ty = EKV; . )

i=1
[opiBHsAHHA 11i€i BeMWUWHU 3 (PAKTHIHEM
HATbOTOM (TIepeOyBaHHAM JliTaka y  MOBITPI),
po3paxoBaHHM 3a (QOPMYISIDHHMH JNAaHUMH, A€
BIINOBi/Ib HAa NMUTAHHS: YU € 3aJHUIIOK PECypcy, Ui
MIPOBEACHHS 30UTBIICHHS MMOKa3HUKA, a00 Horo Hema

72

1 SAKMMH LUIIXaMHA W Ha CKIUIBKM 1€ 30UIbIICHHS
MOXJINBO 30IACHUTH?

3a 3aKOHOMIpPHOCTSAMH Teopii HWMOBIpHOCTI
pe3yiapTaT MOXKHa PO3IOBCIOAWTH HAa BECh MapK
JITAKIB IIbOTO THUITY.

3 BUKOPHCTAaHHSM cepeAHiXx 3HaueHb KRR i

EKV ~ MoXHa BHpINIyBaTH 1 THTaHHS IIOJIO

MO>KJTHBOCTI IHHMBI Ty aTbHOTO MIPOJOBXKEHHS
PECYPCHHX TIOKAa3HHWKIB OKPEMHM JTaKaM, SKIIO
BiJlOMa MepeicTopis IX HaBaHTaXKEHHSI.

Xouya BCl JIITaKH MTPOEKTYIOTHCS 38 MPUHIAIIOM
PIBHOMIITHOCTI, i, 3/IaBAJIOCh OW, BCI EIEMEHTH iX
KOHCTpYKIIii TOBHHHI MaTH OJHAKOBI pecypcH,
HacIpaBJi ILOTO HE BiIOYBA€THCS 3 PI3HUX NPUUMH,
TOMy Maibkeé Ha KOXXHOMY THII JITaKiB B
eKCIUTyaTalii BUSBIAIOTBECS TaK 3BaHi
MICI[1”, 1[0 CTBOPIOIOTH IMIEBHI MOpoOIeMH IS
0e3IeKH TOJIBOTIB i, BIAMOBITHO, JUIS MTPOIOBKEHHS 1
30LIBIIICHAS IPU3HAYEHUX MTOKA3HUKIB.

“cimabki
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Konkpernuit momit mitaka TpuBamictio 7 3a
CYKYITHICTIO TiIOYHMX TOBTOPHUX HABaHTAKEHb MOXKE
3HAYHOI0 MIpOI0 BIAPI3HATECS BiA “‘€TaJIOHHOTO”
HOJIBOTY, IO MOKIaAEHHH BUPOOHHKOM B OCHOBY
pO3paxyHKy IpH3HAuUEHOro pecypcy Jirtaka 7, .
KoedimienT BuTpatm pecypcy B IOaHOMY THII
MOJBOTHOTO  3aBJAHHA  PO3PaXOBYETHCS 3a
hopmyoro:

KRR; =T T ()

V 3arampHOMy BHIAAKy BenndnHa KRR; MoOxe

JIOPIBHIOBATH OAWHUIN, OyTH OLIBIIO0, a00 MEHIIIO
3a OIWHHUI0 B 3aJCKHOCTI Bi IHTEHCHBHOCTI
HABaHTAKEHHS JIiTaka B JAHOMY THII IOJBOTHUX
3aBmaHb. Tok BecTHm OONIK BHUTpaTh pecypcy 0Oe3
ypaxyBaHHs ~ 1bOTO  KoedimieHnta, TOOTO  0e3
ypaxyBaHHS ~ CTYNEHS  HABaHTAXKEHOCTI  HOTro
KOHCTPYKIii B TMOJBOTI, HEKOPEKTHO. EKBiBaJeHT
BUTPATH PECYPCY IOPIBHIOE:

EKV; = KRR; -1, 3)

IS tn — 4ac, BI/ITpa‘IeHI/Iﬁ Ha BUKOHAaHHA ITOJIBOTHOT'O

3apmanHs. Came 1ns BeJIMYMHA BU3HAYa€ JIOJIIO
HaKOMMYEHOTO MOMIKO/DKCHHS BiJl BTOMH B JaHOMY
MOJFOTHOMY 3aBIaHHI 1 caMe 3a HEI CIiJ BECTH
00JIiK BUTpATH pecypcy JiTaka.

BrineHHs cucteMu OONIKY BUTPATH pecypcy 3a
exBiBaleHTOM EKV; — 1ne oiuMH i3 IUIAXiB s

301IBIIEHHS] TPU3HAYEHUX PECYPCIB 1 TepeBeAeHHs
JMTaKiB Ha EKCIUTyaTaIlif0 3a TEXHIYHIM CTaHOM 3a
PECYPCHUMH MOKa3HUKAMHU.

Pospaxynku mpoBomwiucs 'y JHIOIA 3
3aCTOCYBaHHSIM cHeliasbHOi mporpamu Ha EOM
[4, c. 109]. Ha pucynkax 6, 7 HaBeOeHO NpUKIIAL]

pO3paxyHKiB 32  JaHUMH  3aluCciB  3aco0iB
00’eKTUBHOTO KOHTpoOsto. OTpuUMaHi pe3yibTaTH
PO3paxyHKIB €KBIBaJICHTY HaJbOTYy EKV;

koediieHTy BuTpatu pecypciB KRR, Ta 3HaueHHS

BTOMHOI'O IIOLIKODKEHHS CHJIOBHX €JIEMEHTIB IUIs
KOXKHOTO TIOJILOTHOTO ~3aBJIaHHS, HABEACHOTO Y
Tabaui 2.
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Puc. 6. InTepdetic po3paxyHKOBOI mporpamu
TTiCIISt BBEJICHHS JJAHUX.
Jlxepero: po3pobIeHo aBTOpaMHu.
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Puc. 7. Intepdeiic mpoBeneHHs aHATI3Y.
Jlxepeno: po3pobIIeHO aBTOpaMHy.

PesympraT momaTKoBO BUBOOUTHCA B (haiimi
FILE=result (ma3Ba @aifimy, MmO MICTUTh BHXIiIHI
naHi).txt y Takiit gopmi:

FILE=Un-76Ne 683 07.08.20_5-00.txt
SG=99

Bcranosnenuii pecypc, roa. =5000
Yac nonboty, xB. =300

EKV =3,96597122477637

KRR =0,793194244955274
Ksi =0,000158638848991055.
Hami

OKpEMO TIPOBOAHUTHCA CTaHAAapTHAa CTAaTHCTUYHA

o KOXHOMY 3 TIOJIBOTHUX 3aBJaHb

00pobka — BH3HayarOThcs 3HaueHHS KRR i ix

KBaJIpaTHYHE BIIXHUIICHHS, HeoOXiaHi IUTS

BUKOHAaHHA noJaJdbIInX ﬁMOBipHiCHHX

pO3paxyHKiB 3 METO0 OOTpYHTYBaHHSA

NPUHHATTS  pilICHHS po MOXJIUBICTh

(HEMOXITUBICTBH) 301TBIICHHS pecypcHUX
MMOKa3HUKIB.
3aranbHi pe3yibTatu

(EKV),
(KRR)
CHUJIOBHUX
(Ksi)
3aBIaHb HaBeJeHI B Ta0auI 3.
OTpuMaHi  pO3paxyHKOBI

pO3paxyHKiB

€KBIBAJICHTIB  HAJIBOTY KoeQilieHTIiB

BUTpaTH Ta BTOMHOTO

pecypey
MTOIIKO/I>KEHHS €JIEMEHTIB

20-tu

Kpuia

mitaka Un-76 IS MOJIBOTHUX

IaHl  JOLLIBHO
y3aralbHUTH Ta 3BECTH JO MiICYMKOBOI Ta0mwii 4

JUJIA IToAaJdbIIOT O aHanisy.

v
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Pe3ynbraTi po3paxyHKiB €KBiBAJICHTY HaJIbOTY, KOE(IIIIEHTY BUTPATH PECYpCy Ta BTOMHOTO MOIIKO/KEHHS

Tabmuns 3

Nn-76Ne 413 07.02.20_5-06.txt
SG=99

BcranoBnenuit pecypc, roa. =5000
Yac monpoTy XxB. =306
EKV=3,41689372249051
KRR=0,669979161272649
ksi=0,00013667574889962

Nn-76Ne 820 28.07.20_3-35.txt
SG=99

BcranoBnenuit pecypc, roa. =5000
Yac monpoTy xB. =214,8
EKV=8,05843926965464
KRR=2,25096068984766
ksi=0,000322337570786186

Nn-76Ne 820 11.12.20_5-07-2.txt
SG=99

Bceranosnenwuii pecypc, roa. =5000
Yac nonpoty xB. =307,2
EKV=5,87494594914065
KRR=1,14745038069153
ksi=0,000234997837965626

Nn-76Ne 683 22.06.20 6-49.txt
SG=99

Bceranosnenwuii pecypc, rosu.
=5000

Yac nonpoty XB. =409,2
EKV=6,27567623931996
KRR=0,920187131865097
ksi=0,000251027049572799

Ni-76Ne 697 13.04.20_5-42.txt
SG=99

BcranoBnenuit pecypc, ro.
=5000

Yac noipoTy XB. =342
EKV=6,35116346332427
KRR=1,11423920409198
ksi=0,000254046538532971

Wn-76Ne 732 26.11.20_2-57.txt
SG=99

Bcranosnennit pecypc, rox. =5000
Yac nonpoTy XB. =177
EKV=6,80460770617912
KRR=2,30664668006072
ksi=0,000272184308247165

Wn-76Ne 699 8.12.20 7-04.txt
SG=99

Bcranosnennit pecypc, rox. =5000
Yac nonpoTy XB. =424,2
EKV=4,37672386099232
KRR=0,619055708768362
ksi=0,000175068954439693

Nn-76Ne 697 10.11.20_1-39.txt
SG=99

Bcranosnenwii pecypc, rog. =5000
Yac noipoTy XB. =99
EKV=3,31724329525462
KRR=2,01045048197249
ksi=0,000132689731810185

Nn-76Ne 699 20.04.20_7-52.txt
SG=99

Bceranonenwuii pecypc, rou.
=5000

Yac nonboty XB. =472,2
EKV=5,96712736439586
KRR=0,758211863328571
ksi=0,000238685094575834

Ni-76Ne 699 30.06.20_6-40.txt
SG=99

BcranoBnenuii pecypc, rof.
=5000

Yac nonboty xB. =384
EKV=6,09415820925275
KRR=0,952212220195743
ksi=0,00024376632837011

Nn-76Ne 683 21.01.21 4-44.txt
SG=99

Bcranosnenuit pecypc, roa. =5000
Yac nonpoTy xB. =283,8
EKV=2,87540394545769
KRR=0,607907810879005
ksi=0,000115016157818308

Nn-76Ne 683 07.08.20_4-58.txt
SG=99

Bcranosnenuit pecypc, roa. =5000
Yac nonboty xB. =298,2
EKV=3,96995629809814
KRR=0,798783963400028
ksi=0,000158798251923926

Nn-76Ne 683 06.08.20 3-48.txt
SG=99

Bcranosnenuii pecypce, roa. =5000
Yac nonboTy XB. =228
EKV=1,18195272658736
KRR=0,311040191207201
ksi=4,72781090634945E-5

Nn-76Ne 820 22.05.20_6-25.txt
SG=99

BcranoBnenuii pecypc, rof.
=5000

Yac nonpoty XxB. =385,2
EKV=20,5886282388354
KRR=3,20695143907093
ksi=0,000823545129553415

Nn-76Ne 820 25.05.20_6-28.txt
SG=99

BcranoBnenuii pecypc, rox.
=5000

Yac nonsoty xB. =388,2
EKV=6,95344056230259
KRR=1,07472033420442
ksi=0,000278137622492103

Nn-76Ne 413 17.02.21_2-56.txt
SG=99
Bcranosnenuii pecypc, roa. =5000

Yac monpoTy xB. =175,8
EKV=7,62755552979434
KRR=2,60326127296735
ksi=0,000305102221191774

Nn-76Ne 413 08.02.20_4-47.txt
SG=99
Bcranosnenuii pecypc, roa. =5000

Yac monpoTy XB. =286,8
EKV=4,75114302703577
KRR=0,993962976367316
ksi=0,000190045721081431

Nn-76Ne 683 07.08.20_5-00.txt
SG=99
Bceranosnenuii pecypc, roa. =5000

Yac nonpoty xB. =300
EKV=3,96597122477637
KRR=0,793194244955274
ksi=0,000158638848991055

Wn-76Ne 699 05.06.20 4-49.txt
SG=99

Bcranosnenuii pecypc, roa.
=5000

Yac monpoTy XB. =289,2
EKV=6,18204815167193
KRR=1,28258260408131
ksi=0,000247281926066877

Wn-76Ne 820 19.08.20 5-34.txt
SG=99

BcranoBnenuii pecypc, rog.
=5000

Yac nonpoTy xB. =334,2
EKV=4,91122019925332
KRR=0,881727145287848
ksi=0,000196448807970133

(PO TN URG [0 TNDISD AUAWNWIHT 020HQIII00-0903ADH 020HIDANCAI]] aNDAU XN9ONADH ANHAIQL

Jxepero: po3poOIeHO aBTOpaMH.




SL

VY3araibHeHi pe3yIbTaTH PO3paxyHKiB

Tabmuis 4

FILE Howmep Jiitaka / 3?;{:;2 Hoclz\:;llesa I:{:;Ei;a Yac Hzf)zizl;{;;?;; ExBiBajieHTHUH Yac Koeoiuient Burparu Bromue nouIKo ke —
J1aTa IOJIBOTY o w o | momory ", nonsoty — EKV pecypey — KRR Ksi
L. Ne 683 /06.08.20 | 159000 132000 27000 3:48 1,21 1,18195272658736 | 0,311040191207201 | 0,000047278109063495
2. Ne 683 /21.01.21 | 181000 143000 38000 4:44 1,42 2,87540394545769 | 0,607907810879005 | 0,000115016157818308
3. Ne 699 /08.12.20 | 172000 114000 58000 7:04 1,2 4,37672386099232 | 0,619055708768362 | 0,000175068954439693
4. Ne 413/ 07.02.20 | 181000 140000 41000 5:06 1,5 3,41689372249051 | 0,669979161272649 | 0,00013667574889962
3. Ne 699 /20.04.20 | 188000 125000 63000 7:52 1,39 5,96712736439586 | 0,758211863328571 | 0,000238685094575834
6. Ne 683 /07.08.20 | 169000 129000 40000 5:00 1,17 3,96597122477637 | 0,793194244955274 | 0,000158638848991055
7. Ne 683 /07.08.20 | 169000 129000 40000 4:58 1,17 3,96995629809814 | 0,798783963400028 | 0,000158798251923926
8. Ne 820 /19.08.20 | 172000 133000 39000 5:34 1,29 4,91122019925332 | 0,881727145287848 | 0,000196448807970133
9. Ne 683 /22.06.20 | 180000 129000 51000 6:49 1,62 6,27567623931996 | 0,920187131865097 | 0,000251027049572799
10. Ne 699 /30.06.20 | 162000 115000 47000 6:40 1,23 6,09415820925275 | 0,952212220195743 | 0,00024376632837011
11 Ne 413 /08.02.20 | 140000 114000 26000 4:47 1,33 4,75114302703577 | 0,993962976367316 | 0,000190045721081431
12. Ne 820 /25.05.20 | 171000 123000 48000 6:28 1,35 6,95344056230259 1,07472033420442 | 0,000278137622492103
13. Ne 697 /13.04.20 | 166000 126000 40000 5:42 1,19 6,35116346332427 1,11423920409198 | 0,000254046538532971
14. Ne 820 /11.12.20 | 170000 135000 35000 5:07 1,16 6,23871918514172 1,21849984084799 | 0,000249548767405669
15. Ne 699 /05.06.20 | 160000 125000 35000 4:49 1,36 6,18204815167193 1,28258260408131 0,000247281926066877
16. Ne 697 /10.11.20 | 136000 126000 10000 1:39 1,26 3,31724329525462 | 2,01045048197249 | 0,000132689731810185
17. Ne 820 /28.07.20 | 179000 149000 30000 3:35 1,32 8,05843926965464 | 2,25096068984766 | 0,000322337570786186
18. Ne 732 /26.11.20 | 141000 120000 21000 2:57 1,34 6,80460770617912 | 2,30664668006072 | 0,000272184308247165
19. Ne 413 /17.02.21 | 140000 120000 20000 2:56 1,42 7,62755552979434 | 2,60326127296735 | 0,000305102221191774
20. Ne 820 /22.05.20 | 166000 122000 44000 6:25 1,19 20,5886282388354 | 3,20695143907093 | 0,000823545129553415
3arayiom: 102:00 127:01

(PO TN URG [0 TNDISD AUAWNWIHT 020HQIII00-0903ADH 020HIDANCAI]] aNDAU XN9ONADH ANHAIQL

Jxeperno: po3po0iieHO aBTOpaMu.
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3a pe3ympTaTaMu
PO3paxyHKiB

HaBeleHMX y Tabmmmi
BUTpaTa pecypcy, BIINOBIAHO 3a
koedimieHToM BuTpatu pecypcy KRR , sk Mipu

HAKOTIMYCHHS BTOMHUX  TIOIIKO/DKEHb,  JIJISA
MOJBOTHUX 3aBIaHb Ckyana 127 TOAWH MPH HANbOTI
(dac mepeOyBaHHs JIiTaKiB y 0ab0Ti) 102 roauHu.
ExBiBaneHTHA BHTpaTa pecypcy y HesIKUX
MOJFOTAX 3HAYHO OiNbIIa (pakTHIHOTO HamboTy. Lle
MOB’sI3aHe 31 3HAYHUMH 3HAYEHHSIMHU MaKCUMaJbHOTO
BEPTHUKAJIBHOTO MEPEBAaHTAKEHHS TIi/T 9aC BUKOHAHHS
aHUX TOJILOTHUX 3aBmaHb. Jlms mitaka WMn-76
MaKCHMaJIbHE eKCILTyaTaliitne BEpTUKAIIbHE

NEPEBaHTAKCHHA, IO BCTAHOBJICHO pO3p06HI/IKOM,

JIOPIBHIOE n)e, max = 2,5 . JlaHa BuOipka MOJIBOTHHX

3aBIaHb Ma€ 9 TIONBOTIB 3 MAKCHMAaJbHHUM
eKCIUTyaTalliiHUM BEpPTHKAJIbHE IEePEeBAHTAKCHHAM
e

Ny max > 1,3.

Po3spaxyHku noBenu, mo rpadiyHa 3anexHICTh

koedimienta BuTparu pecypcy KRR 1 BTOMHICHOTO

MOIIKO/KEHHS BiJl MAKCUMAaJIbHOTO TePEBAHTAKEHHS
Ma€ IHIAHY ampokcuMamio (pucyHKH 8, 9) Ta

NPaKTUYHO TOCTIHHY CTaTMYHY ampOKCHMAIilo
(Puc. 10).  Takox  AOWIIBHO  NpOAHATI3yBaTH
3aJIEKHICTD BTOMHICHOTO TTOIIKOIKEHHS 1

KoedimieHTa BHUTpaté pecypcy KRR  Bing 3miTHOI

Macd Wi Yac moiaboTy Mn-76 mpm BuUKOHaAHHI
MIEBHOTO TIOJIBOTHOTO 3aBAaHHs (pucyHku 11, 12).

BromHe nowKogeHHA — Ksi

0,001
0,0008 *
0,0006
0,0004 .
L 3
64— <

0,0002 *® ’H 3 f

0 * |

1,1 1,3 1,5 1,7

MakcumanbHe nepesaHTaMeHHA ny

Puc. 8. 3aye:kHiCTh BTOMHICHOT'O ITOIIKOIXKEHHS
CHIJIOBHUX €JIEMEHTIB KpHia Jritaka Min-76
BiJl MAKCHMAJIBHOTO BEPTUKAIHHOTO
TIepeBaHTAKCHHS JTITaKa.

Jxeperno: po3po0iieHO aBTOpaMu.
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KoediuieHT euTpaTu pecypecy — KRR
3,5
5 E 2
L 2
2,5
>
2 *
1.5
& —
et * ", i
0,5 < > ¢
’ *
0
1.1 1.3 1.5 1.7
MaKcuMmanbHe NnepesaHTaX eHHA ny

Puc. 9. 3anexHicTs KoedilieHTa BUTPATH PECYPCY
KRR cunoBux eneMeHTIB Kpwia jritaka Wn-76 Bin

MAaKCHUMaJIbHOT'O BEPTHUKAJIBHOI'O IMEPEBAHTAKCHHS.

Jlxepeno: po3poOIeHO aBTOpaMHu.

5 Mieroa naumsess i xesaparos - TaGnas HAP MAHETS KRR-Ny ot

DL

B3| &
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122115
1.248130
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2 0615055709
5 0663973161
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[ It ei[

Puc. 10. JliniiiHa anpokcumalilisi 3ayeKHOCTI
KoegirieaTa BUTpaTu pecypcy KRR CHIOBHX

eJIeMEHTIB Kpwia Jritaka Mi-76 Bil MAKCHMAaJIEHOTO
BEPTHUKAJIBHOTO MEePCBAHTAXKECHHS.

Jlxepeno: po3po06IeHO aBTOpaMu.

® BTOMHEe NOWKOoAMMeHHA — Ksi
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3niTHa maca

Puc. 11. 3aiexHicTh BTOMHICHOTO ITOLIKOKEHHS
CHJIOBUX €JIEMEHTIB KpHJIa JIiTaKa
Bij 3miTHOI Macu mitaka Uin-76.

Jxepeino: po3po0IieHO aBTOpaMHu.
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® KoediuieHT BuTpatn pecypcy — KRR

3,5
3
2,5
2 *
1,5
1 ———— &
0,5

0 *
120000 140000 160000

3niTHa maca

I
180000 200000

Puc. .12. 3anexHicTh Koe(illieHTa BUTPATU PECYPCY
KRR cWJIOBHX €JEMEHTIB KpuJia BiJl 311iTHOT MacH

mraka Un-76.
Jlxepeno: po3pobIeHO aBTOpaMHu.

CraTHCTHYHUHI aHaNi3 OTPUMAaHUX PE3yIbTaTiB
(Tabnuus 5) CBIQUMTH TPO HASBHICT 3HAYHOTO
pO3KUaY KOeDIilieHTy BUTPATH PECypcy y BHOpaHUX
MOJBOTHUX 3aBIaHb. 3 METOIO IOUIYKYy 30LTbIIEHO]
KOpeJsiiii HasBHUX MapaMeTpiB, MPOaHANI3yeEMO yci
MOJBOTHI 3aBAaHHS MUIIXOM iX COpPTYBaHHSA 3a
piBHeM koedimienta BUTpatH pecypcy KRR

(Tabmurs 4).
[Micns copryBaHHs 3a 3HAa4YeHHSIM KoedimieHTa
BUTpatu pecypcy KRR cCrOCTepiraeTbesi po3moji

3a3HaYeHUX MOJILOTHUX 3aBIaHb Ha J(BI YaCTHHHU 3a
piBHEM MaHeBpyBaHHsI JiiTaka. JIiHis po3moniny nux
YaCTHH TPOXOJUTh Ha MEXi, e Koe(illieHT BUTpaTH
pecypcy KRR nmopiBHIOe 1aBi omuHwmii. Llg minis

pO3MOITy  TAaKOXK MIATBEPPKYE  HAuHY
koedirienty Butpath pecypcey (Puc. 8, 9).

3MiHY

Tabmuns 5

Pe3ynbpraTy CTAaTHCTHYHOTO aHANI3Y 3aJIEKHOCTI BTOMHOTO TIOIIKOIKEHHSI
1 xoedimienTa Butpar pecypcy KRR Bix MakcnmanbHOT0 epeBaHTaXEHHS

} Maxcumanvre Exeisanenmmnuil Koeghiyienm Bmomnene
Cmamucmuinuit |y opegaumancenns | wac nowomy — | eumpamu pecypey — | nouxooocens—
hapamemp 3a noaim - n, EKV KRR Ksi
Ceperie 1,306 5,995403611 1,268728748 0,000239816
Crannaprua 0,027619596 0,861538333 0,173835045 3,44615E-05
IIOMHUJIKA
Meiana 1,305 6,030642787 0,973087598 0,000241226
Crannaprhe 0,12351859 3,852916556 0,777413954 0,000154117
BIAXWJICHHA
Hucnepeis 0,015256842 14,84496598 0,604372456 2,37519E-08
BHOIpKH
Excriec 0,584951001 11,58934626 0,66146815 11,58934626
Acuverpuunicts | 0,876146764 2,985581135 1,240651967 2,985581135
Iitepsan 0,46 19,40667551 2,895911248 0,000776267
Minivym 1,16 1,181952727 0,311040191 4,72781E-05
Makcimym 1,62 20,58862824 3,206951439 0,000823545
Cyma 26,12 119,9080722 25,37457496 0,004796323
JIxepero: po3pobIeHo aBTOpaMu
BPICHOBKI/I MaTCpiaﬂiB, 3 JAKHX BHUI'OTOBJICHO CI/IJ'IOBI/Iﬁ KapKac

TakuM YHHOM, PO3PAXYHKH TEMITIB BUYEPIIAHHS
PECYPCHUX TMOKA3HHUKIB CHIIOBHX EJIEMEHTIB ILIaHepa
nitakiB Wi-76 3a GpakTHYHUM HABAHTAKCHHSM CHIIOBOI
KOHCTPYKIIi JOBENM IMpo 3HA4YHI BUTPATH pecypcy y
9-TH TOJHOTHUX 3aBHAHHAX. 3 METOK BU3HAUCHHS
PECYPCHUX TMOKAa3HWKIB CHIJIOBOI KOHCTPYKINI 1 OIIHKH
MOJKJIMBOCTI pecypcHuX
miTakiB Wn-76 mocnimkeHHsS TMOBHHHI BMIIIyBaTH TakKi

301JIbIIEHHS IIOKa3HHUKIB
MTUTAHH:

JOCTIKEHHS
Ta TPINMHOCTINKOCTI

XapaKTePUCTUK BTOMH
OCHOBHHUX aBlaliHHHUX

77

JITaKa;

PO3paxyHOK OCHOBHHMX MapaMeTpiB  BUTpaTu

pecypcy ( EKV ta KRR ) i3 3aCTOCYBaHHSIM TillOTE3U

JMHIMHOTO MiACYMYBaHHS IIOIIKOKECHh BTOMH
THUIIAMU [TOJbOTHHX 3aBJIaHB;

aHaii3 (aKTUYHOTO HABAHTAXKEHHS KOHCTPYKIT
JiTaka NMpH BUKOHAHHI MOJBOTHUX 3aBJaHb IIUIIXOM

3a

00pOOKH 3amKCiB 3aC00iB 00’ €KTUBHOTO KOHTPOIO IMiCIIs

KOXXHOI'0O IIOJIBOTY, a caM€ n — BEPTHUKAJIBHOI'O

y
HABAaHT)XCHHS y LEHTPI Mac B IPOILECi MONBOTY
JITaJBHOTO anapara;
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CTBOPEHHSI CHUCTEMH OOJIiKy (aKTHYHUX 3Ha4eHb Tpoueci mnombory JIA, mix dac  JOAAaTKOBOTO
MaKCHMaJIHOTO BEPTUKAIILHOTO HABaHTAXKCHHS  HABAaHTA)XEHHS KpHJa NUISIXOM IEPEBE3CHHS BEIIMKHX
Ta MaKCUMaJbHOIO  BAHTAXIB Ta MOBHOT'O 3alIOBHEHHS MAJIMBHUX OakiB a0o
npu TpyOii Mmocailli, CTBOPIOIOTHCS YMOBH 3Ha4HOL
BUTpATH PeCypCcy CHIIOBOI KOHCTPYKIIi TuiaHepa i maci
npu BUKOHAHHI KOXKHOTI'O IIOJIBOTHOT'O 3aBJaHHA _]'[iTaKa’ IIOSIBU He(beKTiB y BI/IFJ‘IHILi TplIlH/IH BTOMM.

T T b . .
LUSIXOM  00pOOKHM  3amuciB  3ac00iB  00’€KTHBHOTO  [licis (ikCyBaHHS TaKWX TIEPEBHINEHb BEPTHKATHHOTO
KOHTPOJIFO KOXKHOTO TMONMBOTY JIA (IMBHCH MUKIOTPAMY  gapaHTaeHHs y LEHTPI Mac 7

Ha pUCYHKY 1) 3 ¢ikcauiii X AaHUX y JOJATKOBOMY
poznini GpopMmysspa miTaka.
vy BUITAIKY 3HaYHOTO HePEBUILICHHS

KOHCTPYKIIii JIiTaka ) max

0GOKOBOr0 HaBAHTAXKEHHSA KOHCTPYKLIT JITaKA — 7, pay

y JIOLIBHO TPOBECTH

ITBOBUH OTJIS OCHOBHUX CHJIOBHX €JIEMEHTIB IIaHEepa
i maci Imitaka, 30KpeMa BIAMOBITHUH KOHTPOJIH

3’€THaHHS KPIMJICHHS KOHCOJIEH KpHJIa.

BEPTUKAJIBHOI'O HAaBaHTAXXCHHA Yy HeHTpi Mmac n,, B
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ANALYSIS OF THE EXHAUSTION RATE OF RESOURCE INDICATORS OF POWER ELEMENTS OF IL-76
AIRCRAFT ACCORDING TO THE ACTUAL LOAD OF POWER STRUCTURE

P. Kovel, O. Karpenko, M. Strela

Many leading specialists of aircraft design bureaus and industry research institutions still not consider individual
(detailed) calculations of the durability of the main power structure elements of the aircraft on fatigue a mandatory element of
working design. Until now, there is an opinion in the industry that field tests on fatigue of structural elements and glider units
"by themselves" will reveal all potentially critical zones of structural elements and will allow to obtain an experimental
assessment of the durability of these zones on fatigue. Therefore, full-scale calculations of the durability of individual structural
elements of the aircraft on fatigue is practically not required, there is no special need for methods of such calculations. The
consequence of such a policy was a clear lag in domestic industry methods for calculating the durability of elements of aircraft
structures on fatigue from foreign ones.

Without diminishing the importance of field tests on the fatigue of the entire aircrafi, the authors believe that this attitude to
individual (detailed) calculations of durability on fatigue is a systemic error that has already led to the design of aircraft with
serious shortcomings that directly affect safety and cost-effectiveness aircraft. These shortcomings are usually detected during
the period of intensive operation of the entire fleet of aircrafi, so field tests for fatigue of glider units (or glider as a whole) in
practice are carried out for a long time, and the amount of fatigue tests of individual designs is limited.

The need for individual (detailed) calculations of the durability of the elements of the main power structure on fatigue, in
particular the wings of the aircraft, to extend the operation of aircraft type IL-76 is obvious. Such studies make it possible to
reasonably approach the choice of material, stresses, design and technological solutions of power elements, to ensure the
optimal ratio between the durability of the structure on fatigue and economic efficiency of the aircraft as a whole.

Keywords: fatigue strength, relative damage at fatigue, resource consumption equivalent, resource
consumption coefficient, operation according to technical condition.
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