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Mera po6GoTH — BU3HA4YEHHsI OCOOIMBOCTEl PO3PaxyHKY O4iKyBaHOI BAPTOCTI HOCIIJHO-KOHCTPYKTOPCHKHX
PpoOiT 3i cTBOpeHHs KocMiuHKX anapartis (KA).

JlocipKeHHST IPOBEAEHO Ha 0a3i METOAMYHOTO MiAXOMy IO PO3PaxyHKY O4iKyBaHOI BapTOCTI BHKOHAHHS
JIOCITi THO-KOHCTPYKTOPCHKUX POOIT 31 CTBOPEHHST KOCMIYHMX amapatiB. B ocHOBY wi€i BapTicHOT Mozeni mokiia-
JICHO METOJI IOKOMITOHEHTHOI aHaJIori1 BITHOCHO MPOCTHX CKJIAM0BHX 4acTHH KA, BUKOPHCTaHHS PyXy IO TijIKax
3Ba)KEHOT'0 OPIEHTOBAHOTO AEPEBOBUAHOrO rpada, sKuil € MOASIUTIO TeXHIYHOI CTpykTypu KA, Ta MeToau HewiT-
KOi MaTeMaTHKy. [IpOBEACHHS PO3paxyHKIB 3 BUKOPHCTAHHSM JaHOTO METOAMYHOIO MiAXOAY JA03BOJIUTH OTPUMY-
BaTU HEOOXIi[HI MOKA3HUKH OYiKYBaHOI BAPTOCTI JOCIiIHO-KOHCTPYKTOPCHKUX POOIT Ille HAa MOYATKOBUX CTaIisIX
po3pobku KA, Koin BUKOPHCTAHHS CTAaHAAPTH30BAHOIO METOY KaJbKYILSILII Ta MapaMeTpUYHUX METO/IB yCKIIa-
JIHEHO Yepe3 HEJOCTATHIO MOBHY HAsBHICTh BiAMPAlbOBAHOI KOHCTPYKTOPCHKOI 1 TEXHOJIOTIYHOT JOKYMEHTAIIIi Ta
CTaTHCTUYHUX JAHUX IIOJ0 TPYAOMICTKOCTI Ta MaTepiaJlOMiCTKOCT] TaKUX POOIT.

IlepeBeneHnst 3HAYCHHS MOKA3HUKA 3 HEYITKOrO YMCIIAa HA HEYITKOMY IHTEpBali B TOYHE YUCIIO, 3aCTOCOBA-
He JUIS BU3HA4YCHHS KOe(IL[iCHTIB HOBH3HH KOHCTPYKILii, CKIIAAHOCTI PO3POOKH Ta aBTOMAaTH3alil poOiT 103BOIS-
FOTh 3MEHIIUTH BIUTUB CY0'€KTHBHHUX (HaKTOPIB.

IIpoBeneHHs PO3PaxyHKIB TEXHIKO-CKOHOMIYHUX MOKa3HUKIB KA 3 BUKOPHCTaHHSAM BCiMa CITiBBUKOHABIIS-
MH JOCJiJHO-KOHCTPYKTOPCHKHX POOIT OJHAKOBOTO METOJMYHOrO MiJXOAYy AO3BOJSIE IMiIBHIIATH TOYHICTH Ta
3MEHIINTH YaCOBHH pecypc Po3paxyHKOBOTO MPOIECy. A CHCTEMHE IIPOBEICHHS TAKUX PO3PaxXyHKIB — HAIIOBHH-
TH Taly3eBYy CTATUCTUYHY 0a3y HaHHMH LIOJ0 TPYAOMICTKOCTI Ta MATEpiaJoMiCTKOCTI pOOIT, MOTPiIOHUME AJIs
BU3HAYCHHS BapTICHUX IMOKAa3HWKIB HOBHX 3pa3KiB KOCMIYHHX allapatiB Ta IX CKJIAJOBHX 3 BUKOPUCTAHHSM €11~
HOTO TOHATIHHOTO MaKeTa — riaocapis.

B crarTi npencraBieHo NOCIIIOBHICTE PO3paxyHKy BapTOCTi AOCIITHO-KOHCTPYKTOPCEKHX POOIT 31 CTBOPEHHS
KOCMIYHHUX arapartiB, HABEACHO OIMC HEOOXIHUX BXiAHNX JaHUX, (OpMy IpeICTaBICHHS BUXIHUX JAQHHX.

Kniouosi cnosa: sapmicua mooenv, 00CIOHO-KOHCMPYKMOPCbKA poboma, MemoouKkd, KOCMIYHUL ana-
pam, po3paxyHok 6apmocnii.

The aim of this work is to identify the features of expected cost estimation for R&D’s on spacecraft devel-
opment.

The study is based on a methodological approach to expected cost estimation for R&D’s on spacecraft de-
velopment. The cost estimation model is based on a method of componentwise analogy for relatively simple
spacecraft components, moving along the edges of a weighted oriented tree graph that models the spacecraft tech-
nical structure, and fuzzy mathematics methods. The methodological approach will allow one to obtain required
R&D expected cost indices early in the spacecraft development when the standardized cost estimation method and
parametric methods are difficult to use because of the insufficiency of bug-free design and manufacture documen-
tation and statistical data on labor intensiveness and materials consumption.

The design novelty, R&D complexity, and work automation coefficients are determined by converting the
index value from a fuzzy number in a fuzzy interval into a crisp number, thus allowing one to reduce the effect of
subjective factors.

Calculating the engineering-and-economical indices of a spacecraft by all R&D participants using the same
methodological approach increases the accuracy and shortens the time of the computational process. Conducting
the calculations in a systematic way will fill the statistical base of the space sector with labor intensiveness and
materials consumption data needed for estimating the cost of new spacecraft and components thereof using a
unified concept package — a glossary.

The paper presents the operation sequence of estimating the cost of R&D on spacecraft development and
describes the required input data and the output data format.

Keywords: cost estimation model, R&D, procedure, spacecraft, cost estimation.

CKIIaiHICTh MPOBEACHHS 3 JOCTAaTHBOIO TOYHICTIO PO3PaxyHKIB OUYiKyBaHOT
BapTOCTiI KOCMIUHHX amapariB 1 pakeTHO-KOCMIYHOI TEXHIKH 3arajjoM 00yMOBJICHA
BIUTMBOM TaKHX YMHHHKIB: BUCOKUH PiBeHb HOBU3HH, HAYKOBOI EMHOCTI i Haq3BU-
YaiiHO BUCOKOI TEXHOJIOTIYHOI CKIIaJHOCTi BUPOOiB PaKeTHO-KOCMIYHOI TEXHIKH, a
TAKOXX TPUBAJIHMNA LUKJ IXHBOI pPO3pPOOKH; 3HAYHUH BIUIUB CYO'€KTUBHOTO (akTopa
Ha BEJIMYMHY OYiKyBaHHUX BUTpaT. llpouec po3paxyHKy BapTiCHHX MOKa3HHKIB B
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VYkpaidi He AOCTaTHRO (OPMaJi30BAHHMIA Ta BIIOPSAKOBAHWUN: CITIBBUKOHABII JI0-
CITi THO-KOHCTPYKTOpChKuX pobiT (JIKP) po3paxoByloTh CBOi BHTpAaTH 3a CBOIMH
BHYTPIIIHIMHA CTaHIapTaMu (200 IHCTPYKIIISIMH); Ma€ Miclleé 3HaUYHWI piBEeHb He-
BHM3HAYEHOCT] TTOYATKOBHX JIaHWX, IO BUKOPHUCTOBYIOTHCS Y TIPOIIeCi MPOBEAEHHS
pospaxyskiB [1]. Ile 3ymMOBHIIO HEOOXiqHICTH PO3pOOKH OibII (HopMaTi30BAHOTO
METOJUYHOTO MiAXOMy IO PO3paxyHKYy OdiKyBaHOI BaprocTi BuKoHaHHsA JIKP 3i
CTBOpeHHS KocMiyHmMX amapariB (KA) mnsd BUKOpHUCTaHHS Ha IMiAMPHUEMCTBAX-
CIIBBUKOHABISIX PAKETHO-KOCMIYHOI ramy3i kpainu [2]. llelt MeToaumyHuil miaxin
JTO3BOJISIE BU3HAYNATH O4iKyBaHy BapTicTh JIKP Ha mowyaTtkoBHX cTafisix po3poOKu
HOBHX 3pa3kiB KA, xonu me He BiAmparboBaHa KOHCTPYKTOPCHKA 1 TEXHOJIOTIYHA
JIOKyMEHTAIlisl, 1 Yepe3 1e BUKOPUCTAHHS CTAaHAAPTH30BAHOTO METOy KAIbKYJIAIi1
€ HEePUIHATHAM. A BUKOPHUCTAHHS MMapaMEeTPUYHHAX METOJIB HEMOXJIMBE UYepe3
BIJICYTHICTh Tay3eBOi CTATUCTHYHOI 0a3uW MaHUX TPYAOMICTKOCTI Ta Ma-
TEpiaJOMICTKOCTI TAKUX POOIT.

Bxigni nani, HeoOXigni 151 po3paxyHKy odikyBaHoi Baprtocti. BapricTh
JAKP KA cxiagaeTbes 3 MOETATHAX BUTPAT HA BUKOHAHHS POOIT 31 CTBOPEHHS KO-
CMIYHOTO arapaTa Ta HOro CKJIaJ0BUX YacTUH. [|Jii KOMITaKTHOTO TpE/ICTaBICHHS
BapricHoi Moneni KA BBeseHo jiBa jpornoMmikai matemarnuni 06'ektu: Gz(V,D) —

3BOXEHUH OPIEHTOBAHWH JEPEeBOBUAHMN Tpad, eKBIBaJCHTHUH TEXHIYHIH CTPYK-
typi KA, ne V. — MHoxuHa BepinH, a D — MHOkuHA 1yr abo pebep, Ta Ge(E,W)

— OpiIEHTOBAaHMH NEPEBOBUIHMIA rpad, €KBIBaICHTHUN CTPYKTYpI €TalliB Ta MijeTa-
niB BukoHaHHs [IKP, ne E — mMHOxwnHa BepmuH, W — MHOKHHA JIyT.

BxigHi mani mono TexHiuHOi cTpykTypu KA 3anmatothes y ¢popmi cxemu nomi-
ay. Bepumaam rpada Gz(V,D) y 1soMy BUNAIKY BiMOBIIAI0Th TEXHIYHI BHPOOH, 3
SKUX cKiagaeThesd KA:

— cucremu KA Ta B paH3i CHCTEM MLiJIbOBa amaparypa (CKaHepH, PaioNIOKaTopH,
TPAHCIIOHJIEPH), HA3eMHE JIONIOMDKHE 00JaJHaHHS (MEXaHIUHE, CIICKTPUYHE, THCBMa-
tane) ( C; ) — nepiumii piBeHs iepapxii PI=1;

—nizicuctemu ( Gjj ) — apyruid pisens iepapxii PI=2;

— 6moku ( Cjjy ) — TpeTiit piBenb iepapxii PI=3.

Tpeba 3ayBaxkuTH, 1O B 3aJ€KHOCTI BiJ] ckiagHocTi KA, Hioro cTpykTypa Moxe
MarH i OLIbIIe iepapXiYHNX PiBHIB.

JKP 3i cTBOopeHHs KOcMiuHOTO amapara (MHOXXKWHa E ) Hamidye B cBoemy
cknaai Oinpme 40 poOounx eramiB pizHOTO piBHS iepapxii. [IpuBenemo mepernik
eTarniB BepxHbOro piBHA iepapxii JKP:

— €CKi3HUH TPOEKT;

— TeXHIYHHH MPOEKT (CKIIQAAETHCS 3 TPOEKTHOI TOKYMEHTalil Ta JabopaTop-
HUX BiJITPALOBAILHUX BUTIPOOYBaHB);

— po0oYa KOHCTPYKTOPChKa JJOKYMEHTalis (CKIaJaeThesl 3 KOHCTPYKTOPCHKOT
Ta eKCIUTyaTalliifHOT IOKyMEHTaIli1);

— MiArOTOBKa €KCHEPUMEHTAIBHOI 0a3u (CKIAJa€eThbCsl 3 TEXHOJOTTUHOI OKY-
MEHTAIIisl Ta POOIT 3 MiATOTOBKU €KCIIEPUMEHTAIILHOL 0a3n);

— MiAroTOBKa BUPOOHNUOI 0a3u (CKIaJaeThCs 3 TEXHOJIOTIYHOI JOKYMEHTAIIis
Ta POOIT 3 MiArTOTOBKU BUPOOHNYOI 0a3m);

— aBTOHOMHE BiJIIpaIlOBaHHA CKIaJ0BUX YacTHH KA (ckiagaeTscsi 3 BUTOTO-
BJICHHS 3pa3KiB CKJIQJIOBUX YaCTUH Ta €KCIIEPUMEHTAIbHE BiNpAIIOBaHHS 3pa3KiB
CKJIaJIOBHX YAaCTHH);
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— KOMITIEKCHE BimmpamioBaHHa KA (cKiamaeThcss 3 KOMIUIEKCHOTO BifIpa-
[IOBaHHS TMOBHOMACIITa0OHOTO, CHJIOBOTO Ta aHTEHHOI'O MAaKETiB Ta IHXEHEepHOI
mozem KA);

— BATOTOBJIEHHS JTLOTHOTO 3pa3ka (JI3) (ckimamaeTbest 3 BUTOTOBIICHHS CKIIAIIO0-
Bux JI3, 30upaHHs, HaMaroKeHHs eNeKTPHIHIX BUIPOOYyBaHb, BUMIPIOBAaHHS Ma-
CO-IICHTPOBOYHUX XapaKTEPUCTHK, BUMIPIOBAHHS €JICKTPOMATHITHUX XapaKTepHuC-
THK, NPUHAMAaTbHO-3/IaBATLHUX BUNPOOYBaHb, MIATOTOBKH JIO TPaHCIIOPTYBAaHHS
J13).

Crpykrypa KA ta ctpykrypa AKP vy Tabmuanomy Bumi ¢popmyroThes ['omos-
HAM PO3POOHUKOM Ha TMOYAaTKy pPOOIT 1 pPO3CHIAIOTBCA BCIM OpraHizailisM-
CHIBBUKOHABIIM.

[epenik pobit, mo mpooasaThes B mpotieci JIKP koxHOTo BHpoOy Ha KOXKHO-
My etarti pOpMYEThCS OpraHi3amiIMA-BUKOHABISIMA 3 BUKOPUCTAHHIM 3a3HAYCHUX
BUIIE TaOIUIb.

I'omoBHUM po3poOHHKOM TpoBoANThCS Kiaacudikaris JIKP 3i crBoperns KA
32 O3HAKOIO CTYIIEHS HOBHM3HH PO3POOKH, (pOpMyeEThCS Ta HamaeThCs KBamidika-
HiliHA TaONHIIA HACTYITHOTO CKIIAAY:

— Cy — cryminb HOBU3HU BHPOOY, Mae 3HaveHHs Bix "0" mo "7,

— HOBHM3HA PO3POOKM — HEYiTKa JIHTBICTHMYHA 3MiHHA, SKa Ma€ BIAMOBITHO
3HAYeHHS: "3aM03UYy€eThCs paHillle CTBOPEHWH 3pa3ok; "He3HauHa MOEpHi3alis
aHayiora"; '"cepemHs MoJEpHi3allis aHajora"; "iCTOTHa MOJEpHi3ailis aHaiora";
"HOBa PO3p0o0OKa CTOCOBHO aHajora"; "CyTTEBO HOBa pO3pOOKa CTOCOBHO aHayiora";
"po3poOKa 3pa3ka HACTYITHOTO TOKOIIHHS"; "TIPUHIIMIIOBO HOBUH 3pa30K CTOCOBHO
BITYM3HSHOTO NPOTOTHITY";

— a,m,n,b — MoKa3HMUKU HEYITKOTO iIHTEPBaTy 3Ha4YCHB (B %) CTYICHS HOBU3-
HU po3pobku JIKP, ne [m,n] — inTepBan HaWOIBIIT MOMXKIIUBOTO 3HAUYCHHSL.

Jani TabnuIi BUKOPUCTOBYIOThCS IS pO3paxyHKy Ky — KoedilieHTa HOBH-
3HU KOHCTpYKIii BupoOy C 1o BifHOIICHHIO 10 BHpoba-anaora [2], [3].

Po3paxyHKH O4iKyBaHOI BapTOCTi MPOBOJATHCS 3 BUKOPHUCTAHHIM TaKOX Ha-
CTYIHUX MOKa3HUKIB:

— HOBHU3HA PO3POOKH JUTsl KOXKHOTO BUPOOY BH3HAYAEThCs ['OIOBHUM pO3po0-
HUKOM;

— K¢j7 — xoedilieHT TeXHIYHOI CKJIaJHOCTI BUPOOY, MOXKHA MPEICTABUTH SIK

MOKa30BYy (DYHKIIiSA BiJ] TEXHIYHOTO PiBHS BUPOOa

1- Kpp ()Y

Ky (€)= 1=Ky (C)

ne [ — HediTKe YHCIIO Ha HEYITKOMY IHTepBai [C, p, s, d], [p,s] — inTepBan
HaKWOIIBII MOKIIMBOTO 3HaueHHs. [lapameTpu C, P, S, d BusHa4aroThCs [010BHUM
po3pobHrkoM KA, 3anexats Tinbku Bij Ty KA i BHKOPHCTOBYIOTBCS JUTSL PO3-
paxyHky Ky Beix ckiagoBux Bupo6iB. K7y (C) Tta KTy(C(a)) — TOKa3HUKHU

TEXHIYHOTO PIBHS BiJIIOBIIHO HOBOTO BHPOOY Ta HOro aHanora, BWU3HAYAIOTHCS
3a OKpEMHM METOIUYHHUM Iiaxoaom [4], [5] Ta HamarThess BUAPOOHUKAMHE CKIIa10-
BUX BUpoOiB KA.
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- K 3 (Re,q (c )) — KoedilieHT piBHA aBTOMaTH3alii poOOTH MO BiIHOLICHHIO
1o ananoriunoi po6otu JJKP BupoOy-aHanora, 3Ha4eHHS] HAJA€THCS OpraHi3ami€ero-
BUPOOHUKOM;

— Tqu(C) — TPYIOMICTKICTh (JIIOI. MicAllb) poOOTH IO BUPOOY-aHAIOTY,
HAJA€THCS OpPTaHi3alliIMH-BUKOHABISIMI,

— Qpp — CepenHbOMICAYHUHN BUPOOITOK Ha | mpaniBHUKA Qgp HAJAE€THCS Mil-
PUEMCTBAMH-BHKOHABISIMU.

IMocainoBHicTh po3paxyHky ouikyBaHoi BapTocTi JIKP 3i crBopenns KA.
PozpaxyHOKk odikyBaHOi BapTOCTi MPOBOAUTHCA JJISI KOKHOTO BUPOOY ISl KOXKHO-
ro erairy, mijgeramy po3pooku. Cyma OTpUMaHHUX 3HaYeHb BU3HAYA€E OYiKyBaHY Ba-
pTicTh BHPOOY-00’€KTa po3paxyHKy. Taki po3paxyHKH HPOBOIATHCS UISI BCIX
cknmanoBux KA, a ix cyma € oriHkoro BUTpaT Ha cTBOpeHHs KA.

VY3aranmpHeHa OJIOK-cXeMa PO3paxyHKIB BapTOCTi CKiIamoBUX BHpoOiB KA
CKIIQIA€THCS 3 TAKUX OOYMCITIOBAIFHUX OJIOKIB:

— Omok 1 — mepeBipka KOpHCTyBada Ha MPaBO JOMYCKY A0 POOIT 3 pO3paxyHKy
BapTOCTi BHpOOY;

— Omok 2 — Bubip 00’€KTa, UIA SKOTO BHKOHYETHCS PO3PAXYHOK OYiKyBaHOI
BapTOCTi;

— 0ok 3 — BusHaveHHs koedinientiB Ky, Koy, K p;

— 0110k 4 — po3paxyHOK OYiKYyBaHOI BapTOCTI 00’€KTa 3 BUKOPUCTAHHIM VHi-
(hikoBaHOTO OJIOKY PO3PaxXyHKY BapTOCTI.

— 0ok 5 — ¢popMyBaHHSI BHXIIHUX JaHUX OYiKyBaHOI BapTocTi BUPOOiB C
BiJIIOBITHO JTO PiBHS i€papxii;

— Omok 6 — Brada miACyMKOBOI TaOMHUIl BUXiTHUX JaHUX.

Omnuc aaroputmy yHipikoBaHOro 00Ky po3paxyHKy Baprtocti. JlaHuit
OJIOK 3aCTOCOBYETHCS JUISI PO3PaxXyHKY OYiKYyBaHO! BapTOCTi JUIA BCiX BapiaHTIB
xomGinauii Bupi6—eran (C,e).

Kpox 1. Pospaxysatn Tpysomictkicts pobotu TRe 4(C) (B ki juis q=1,Q
erany € BuOpanoro BupoOy C):

TR, 4(C) =TR2(C)- K1y (Re g () Ky (Re.4 () Ki5(R.4(0)), 4=10Q,

ae Tqu (C) — tpymomicTkicTs (Jr0j1. Micslb) pobotu R, 31 CTBOpeHHS BUPOOY-
aHanora; Ky (Re'q (C)) — Koe(ilieHT HOBU3HM KOHCTpPYKUii BUpoOy C mo BimHO-
LIEHHIO JI0 BUPOOY-aHayora 3 NpHB'I3KOI0 110 Buly pobotn R (C); Kep (Re'q (C)) -
Koe(illieHT BIHOCHOI TEXHIYHOI CKIJIQJHOCTI BUPOOY MO BiIHOMIEHHIO JI0 BUPOOY-
aHayiora 3 IPUB'SI3KOI0 /10 BUALy poboty R (C); K p (Re’q (C)) — Koe(ilieHT BiHOC-
HOTO piBHs aBTOMaTH3alii podotn R4 (C) o BigHOMIEHHIO 10 aHATOriYHOT POGO-
i JIKP BupoOy-anaiora.

JloknmagHuii onmc BUpasiB Juid Bu3HaueHHS KoediuieHTiB Ky, Koz, K 4B
npusezieHo B [2]. [aekc (, Mo BXoJe 0 CKiIaay 0a30BHX 3MIHHHX, 03HA4Ya€ 1O-

PAIKOBUI HOMEp POOOTH, sika BUKOHYEThes B mipolieci JIKP y3aransaenoro Bupo0y
C Ha y3araipHeHOMY eTarmi pooitT €, Ta Hanexuth MHOKHHI Q(C,E).
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Kpox 2. Pospaxysatu umcty Bapricte poGotn VIR 4(C) (B mmxni s
4=1Q)
VIR, q(C) =TR,4(C)-Qpp(C), q=1Q,
e QBP(C) — CepeIHhOMICSIYHMI BHUPOOITOK HAa OJHOrO TMpalliBHUKAa Ha
i IpreMcTBi-po3pobHuKy BHpoby C .
Kpox 3. BusHaunty 3aranbHy Bapricts matepianis VM, 4 (C), neo6ximmux
JUIsl BAKOHAHHSI poboTH R 4 (C).

3.1. [NepeBipuTH 3HAYCHHS MPHU3HAKY MPO CHOCIO HAagaHHS iHpOpMAIi M0a0
BapTocTi MarepianiB. [Ipu3Hak Mae mBa 3HaueHHS: 1 — TaONHIIST BapTOCTI MaTepia-
JIiB 3a iX BHJIaMU; 2 — CyMapHa BapTiCTh YCiX MaTepiais.

3.2. Y mepmioMy BUTIQAKY MepedTH M0 TAOIWIIl MarepiamiB, HEOOX1THUX IS
JIaHoi poOOTH, OOYMCIUTH BapTICTh MaTepiaiiB (B UKL M0 KOXXHOMY BUAY Mate-

piany P=1PFy ), npoBectu mizcymMOBYBaHHsI pe3yJbTaTiB, MOBEPHYTHUCS 10 TalO-

i poGiT, 36epertH pospaxosammi mincymkosuii pesymsrar VM, (C)

VM, (C) =D (K(M,q,)-L(M,)), p=LPy ,
p

ne K(Mgqp) i L(M,) — KinbkicTb MaTepiany Mapku p, HEOOXiAHOTo s BH-
KOHaHHS poboTH R g (C) 1 [iHA OJWHUII BUMIpPY IBOTO MaTepially BiAIIOBITHO

(p=LPRy , Py — uncino mapok marepiaiiB, HEOOXiJHUX JUI1 BUKOHAHHS POOOTH

Req(C)).
VY apyromy BUNaJKy IMPUCBOITH 3HAYCHHSI, HAJIaHE OPTaHi3alli€l0-BUKOHABIIEM.

Kpox 4. BusHaunTH 3araibHy BapTiCTh MOKYIMHHUX KOMIUIEKTYIOUMX BHUPOOIB
VIPKV, 4 (C) , HEOOXI/IHMX JUIs BAKOHAHHs poboTH R, (C).

4.1. TlepeBiputn 3HaYEHHS MPU3HAKY MPO CHoci0 HamaHHA iH(popmamii momo
Baptocti [IKB. Ilpu3nak mae nBa 3HaueHHs:: 1 — TaOIUIT BapTOCTI MaTepiaiiB 3a
iX Bumamu; 2 — CyMapHa BapTicTh yCiX MaTepiaiB.

4.2. Y nepmoMy Bumnaaky mepeitu o tadbmuni [1IKB, HeoOxigaux mist gaHoi
po6otu, o6uncianTn Bapticts IIKB (B tukii mo koxxaomy Buxy ITKB N=1 Npyy ),
MIPOBECTH IiJICYMOBYBaHHS PE3yJIbTATIB, IOBEPHYTHUCS JI0 TaOHIN poOiT, 30epertu
pospaxoBanuit mincymkosuii pesymsrar VIPKV, 4 (C)

VIPKV, 4(C)= Y (K(PKV, 4,)- L(PKV,)) n=1Npyy

ne K(PKVgqn) 1 L(PKV,) — xinpkicts IIKB Tumy N, HeoOXimHUX IS BUKO-
HaHHA pOOOTH Reyq(C) i mina ogunuui nporo INKB BimnosigHo (N=1,Npyy ,
Npgy —uncno tunis ITKB, HeoOXinuux 1ist BAKOHaHHA poboTH Ry ).

v APYromMy BUIIAAKY HpHCBOTTPI 3HAYUCHHS, HAZIAHC OPT aHi3aLli€IO-BI/IKOHaBLICM.

Kpox 5. PozpaxyBatu oVt,(C) — OKpeMy BapTiCTh IOTOYHOIO €Tamy € s
BUOpaHOTO BUPOOYy C
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OVte(C) = Y (VIR 4 (C) +ViM g 4 (C) +VIPKV, ¢(C)) .
q
Kpox 6. Po3paxyBatu 3aranbHy BapTicTh Vig(C) HOTOUHOro eramy € s BU-

Opanoro BupoOy C .

6.1. BusHauuTH KiABKICTh CKJIAJIOBHUX BHPOOIB, IO OE3MIOCEPEIHBO BXOISThH
JIo BUOpaHoTo BHUpoOy C

S(Cpy) = ZCPI+1 :

6.2. BusHauuTH cymapHy BapTicTh AVt,(C) BupoGiB, mo 6e3mocepeaHbo

BXOJISTH JIO CKIIaly BUOpaHoro BupoOy C .
SIKI0 CKIaM0BUX HIKYOTO piBHS HeMae s(Cp;) =0, AVt,(C)=0,
) s(Cp)
inakme AVt,(C)= > Vt,(Cpy1)-
1
3nauenns Vt,(Cpj 1) 3HaXONATBCA Y BUXIIHUX TaOIMISX CKIATOBUX BHPO-

01B HMYKUOTO PIiBHS i€papXii, A SIKMX PO3PaXyHKH MPOBOISTHCS paHilie.

6.3. Po3paxyBartu 3aranpHy BapTicTh Vtg (C) moTrouHoro eramy € ais BuGpa-
HOro BUpoOy C 3 ypaxyBaHHSM BapTOCTi CKJIaJJOBHX BUPOOiB

Vg (C) = 0Vt (C) + AV, (C), qeQ(C,e).

VYkpynHeHa OJ0K-cxeMa po3paxyHKIiB BapTOCTi ckianoBux KA 3 piBHsIMH ie-
papxii [0-3] npuBeneHa Ha puc. 2. Po3paxynku ais KA 3 OUTBIIO KiJIBKICTIO pi-
BHIB i€papxii CKJIaZjoBUX BUPOOiIB BUKOHYIOTHCS aHAIOT14HO. JleTanbHuil MOKPOKO-
BUH OMHC KOKHOTO OJIOKY HaBEJICHO HIKYE.

bnox 1. TlepeBipka KopucTyBaya Ha MpaBO JIOIMYCKY AO POOIT 3 PO3paxyHKY
BapTOCTI BUPOOY.

1.1. Beectu ocobucTHii TApOJIb KOPUCTYBAYa.

1.2. Sxmo napoib NpaBUILHUMA, MPOJAOBXKUTH poOoTy. [Hakiie BUBeCTH Bil-
[IOBIJIHE MOBITOMJIEHHS.

brox 2. Bubip 00’ekTa, AJis SIKOTO BUKOHYETHCSI PO3PAaXyHOK OYiKyBaHOI Bap-
TOCTI.

2.1. BuOparu i3 HajaHOrO CHMCKY BHpOOiB BupidO C Ta BU3HAYUTH HOTO pi-
BeHb iepapxii: kocmiunnii anapat Cy=Cy, — HynsoBHil piBens iepapxii PI=0;
cucrema C; — BupiO, 1m0 Ge3mocepenHbo BXomuTh 10 ckiany KA (Pl =1); mincuc-
TEMA Cij — BHPi0, 110 Ge3MOCcepeIHbO BXOAUTD 10 cKiany cuctemu ( Pl =2); 6ok
Cijk — BHUPIO, 1110 Oe3M0CcepeHBO BXOIUTH J10 cKiIaay miacucremu (PL =3).

[MpumiTtka. Po3paxyHOK MpOBOAWTHCS Ui BUOPAHOTO 06’ckry — BUpoOy C Ta

BCIX BUPOOIB HMXKYUX PIBHIB, 110 BXOSTH /10 HOTO CKIIAIY.

2.2. IliaroroButy HaOip BXiTHUX JAHUX JUISI PO3PaxXyHKY OUiKyBaHOI BAPTOCTI.

HaHi GopMyIOThCs UIst 00’ €KTa pO3PaXyHKY 32 KOXKHHUM €TarioM, MiJeTarnom.

[Ticys 3aBepuieHHs (OPMYBaHHS BXIAHHX TaOJIMIlb, B pa3i BiICYTHOCTI AEAKUX
JIaHUX, CTBOPIOETHCS BiIIOBIIHE TIOBIIOMJICHHS.

2.3. BusHaunTu MakcUMajbHE 3HaYCHHS! PiBHA i€papXii BUPOOiB, 110 BXOASTH
10 ckiaxy 06’ exta po3paxyHky Pl.,(C).
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bnox 3. Buznauenns xoeuientis Ky, Koy, K 5.

3nauenns xkoediuientiB Ky, Kqy, K, p HanaroThcs BHPOOHHMKOM abo pos-
paxoBy€eThCs 3rigHo [2].

binox 4. Po3paxyHOK 04iKyBaHOI BapTOCTI 00’ €KTA.

Po3paxynok ouikyBanoi BaptocTi Vi, (C) MpOBOIUTECS AL KOKHOTO BHPOOY
C Uil KOXKHOTO eTaIly, mijerany € B IHKII JJIs KOXHOTO PiBHS iepapxii BUpoOy
Bix C Pl MO Cp;, a B HBOMY B IHKJIi iHIEKCY BUPOOY, IO JIOPIBHIOE KiIBKOCTI
CKJIQJIOBUX BUPOOIB MOTOYHOTO piBHA — K, j abo i.

4.1. Bubparu tabauio qanux moao supody C PI,,,, B LWMKII IHICKCY BUPOOY:

— Ko Ply,, =3, ingexc Bupody Cij, k =1K;

— KO Pl =2, IHICKC BUPOOY Cij, jzl,_J ;

— sk Pl =1, inxexc Bupoby Cj, i=11;

—sKko Pl,,,=0, inaexc Bupody Cry .

4.2. TIpoBecTn po3paxyHOK BapTocTi BUpoOy C piBHA Pl U1 KOXHOTO

erany, migerarny B mukm € =1 E | BuxopucroByioun yrisepcanbmuii 610K pospa-
XYHKY BapTOCTi. Pe3ynbraTu po3paxyHKy 3aHECTH y BHXiAHY TaONuI0 BUpoOy C
piBas Plyay -

4.3. Po3paxyBatu cymapHy BapTiCTh eTaiy, Mijeramy BciX BUpoOiB C  piBHA
Pl ax > pe3y/bTar 3aHECTH B TAOJHUIIFO BUXITHUX JaHUX BiIMOBIAHO 10 PiBHS iepapXii.

S(Chipax)

SV (Cp J=AVE(C).
1

bnox 5. @opmyBaHHS BUXIIHUX JaHUX OYiKyBaHOI BapTocTi BUpoOiB C Bi-
TIOBITHO /10 PiBHA i€papxXii.
5.1. Pospaxysaru cymapHy Bapricts Bupo0y Vt(C)

E
VH(C) =D Vi (C).
1
5.2. ChopmyBaTu TaOIMINIO BUXITHUX JaHUX BUPoOy C .

bnox 6. Bunaga mincyMkoBoi TaOnuIli BUXiTHUX JaHUX (meperisin, Gopmy-
BaHH# (aiury iMmopty, apxiBamis B b/l, npykyBaHHs).
®dopma 1miICyMKOBOT TaONHI BUXIJHUX JaHUX MUBEICHA Ha puc. 1.

Burpartu Ha cTBOpeHHs [BApoOy| 3a eTaramu, THC. TPH.

Hazpa EIT TIT PKJ] I[II'Bb IIT'EB ABcu KBxka JI3 Beroro
BupoOy C

1 2 3 4 5 6 7 8 9 10
B ninomy

[pumitka. EIT — eckizauit npoekt; TII — Texuivanid npoekt; PKT — poboya KOHCTPYKTOPChKA JIOKY-
menranist; [IMBb — migroroBka BupoOHW4oi 6aszu; [IIEB — miaroToBka ekcrepuMEHTANBHOI 0a3w;
ABcu — aBTOHOMHE BifATpaIfoBaHHs ckiIanoBux dactuH KA; KBka — koMIUIeKCHE BigmpalfoBaHHs
KA; JI3 — BUTOTOBJIEHHS IbOTHOTO 3pa3Ka

Puc. 1 — ®opma niicyMKkoBOi TaOIHIII BUXITHUX JaHUX
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1
Q 3amyck nporpamu >

v

brox 1.
ITepeBipka KOpHCTyBaya Ha PaBo JI0-
MyCKy 10 poOiT

!

brok 2.

BubGip Bipo6y C , st AKOTO BUKOHYETHCSA
PO3paxyHOK OUiKyBaHOi BapTOCTI .
[lizroroBka HaOOPY BXiAHUX JTaHUX

\ 4

Brox 3.
BusHaueHHs Koe]ieHTIB

Ky, Kcp Kyp

brox 4.
Po3paxyHoK o4ikyBaHOI BapTOCTi 00’ €KTA

Pl oy = max( Pl

Bubparu nasi uis CPlmax

e

Iugexc Cleax =1

VHidikoBaHuit 6110k
PO3paxyHKy 3arajbHOI BapTOCTi

BUPOOY Vte (@) IS Cleax

}

Puc. 2, mucr 1 — YkpynHeHa 010K-cxemMa po3paxyHKiB
Baprtocti JIKP 3i ctBopenns KA
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Q)
l

36epertu 3Hauenns Vi, (C)

y BUXITHY TaONHUII0

'

- 12

iHg C =iHg C +1

13

Po3spaxyBatu cymapHy BapTicTh
eTaIliB, IiJeTaliB
SCPimax

)
ZVt‘) (Cplmax)
1

- 14

v

BHectn pe3ysbTaTH B BUXiJHY
TaOJINILIIO

- 17

l

Pl =PI -1

bnok 5
dopmyBaHHS BUXiJHUX JTAaHUX
OuiKyBaHOi BapTOCTi BUPOOIB

- 18

A\ 4

biok 6
BHUJIaYa i ICYMKOBOT TaOHITi
BUXIJHUX JaHUX

19 A 4
Q 3aBepmieHHS poOOTH >

Puc. 2, nuct 2




BucnoBku. [IpeacraBinennii onuc 0coOJIMBOCTEH pO3paxyHKy OUiKyBaHOI Ba-
PTOCTI JOCITITHO-KOHCTPYKTOPCHKUX POOIT 31 CTBOPEHHS KOCMIYHHX araparis,
SAKUH 0a3yeThCsl HA METOAMYHOMY MIAXOJi, IO JTO3BOJIAE BU3HAYATH OYIKyBaHY
BapTICTh JOCIITHO-KOHCTPYKTOPCHKUX POOIT HAa MOYATKOBHX €Tarax, Ha BiAMiHY
BiJl CTAHJAPTU30BAHOTO METOTy KaIbKYJIAIIl Ta TapaMeTPUIHUX METOIB.

Buxopucranas koedilieHTa HOBH3HM KOHCTPYKIii, KoedilieHTa CKIQIHOCTI
po3podOkuM Ta KoedimieHTa aBTOMAaTH3alii poOIT Jae MOXKIWUBICTH NMPOTHO3YBaTH
OUiKyBaHy BapTiCTb Ha OCHOBI JaHHX IPO CTYIiHb HOBU3HH, TEXHIYHUHA PiBEHH Ta
piBeHBb aBTOMaTH3aIlli POOIT 31 CTBOPEHHS HOBOTO 3pa3ka BUPOOY y MOPIBHIHHI 3
BUpOoOOM-aHamoroM. Po3paxyHKM O4ikyBaHOi BapTOCTI TaKMX CKIAJHHUX O0'€KTiB
K BHPOOW PaKeTO-TEXHIYHOI TEXHIKM BHUKOHYIOTHCS 3 BHKOPHUCTAHHSAM EKCIIEPT-
HUX JaHWX, [0 Ja€ MOXIIMBICTh BUKOPHUCTATH 3HAHHS Ta JOCBIJ CIIEI[iaTiCTiB BH-
cokoro piBHs. IlepeBeneHHS 3HAYCHHS IMOKA3HUKA 3 HEUITKOTO YHCIIa HAa HEUITKO-
My iHTEepBaIi B TOYHE YHCIIO, 3aCTOCOBAaHE ISl BU3HAYEHHS KOe(ili€HTIB HOBU3HI
KOHCTPYKIIii, CKJIaIHOCTI pO3POOKH Ta aBTOMATH3AIli1 po0iT, JO3BOJISIIOTH 3MEHIIIH-
TH BIUTAB CyO'€KTUBHUX (PaKTOPIB.

[IpencraBnennii yHipikoBaHHIA OJIOK PO3paxyHKY BapTOCTI PO3pOOICHO TAKUM
YUHOM, IO BiH 3aCTOCOBYETHCS IS OyIb-IKOTO BUPOOY Ha Oymb-sikomy erami. Lle
CYTTEBO CITPOIIIYE MPOIIEC PO3PAXYHKY.

[IpoBeneHHsT po3paxyHKIB TEXHIKO-€KOHOMIYHHX TOKa3HHUKIB KA 3 BUKOpHC-
TaHHSIM BCiMa CIIBBUKOHABIIIMH JOCIITHO-KOHCTPYKTOPCHKUX POOIT OJHAKOBOTO
METOJUYHOTO ITiXOAY TO3BOJISE IMiIBUIINTHA TOYHICTh Ta 3MEHIIUTH YaCOBHH pe-
CypC pO3paxyHKOBOTO TpOIecy. A CHCTEMHE MPOBEIEHHS TaKMX PO3PaxyHKIB —
HATIOBHHUTH Tally3eBYy CTaTUCTHUYHY 0a3y HaHWMU MO0 TPYIAOMICTKOCTI Ta Mare-
piaromicTKoCTi pobiT, MOTPIOHUME I BU3HAYCHHS BapTICHUX MOKA3HUKIB HOBUX
3pa3KiB KOCMIYHHX amapaTiB Ta iX CKIAJOBUX 3 BUKOPUCTAHHIM €JMHOTO MOHSTIH-
HOTO ITaKeTa — IIIocapis.
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