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VJIK 614.8
BU3HAYEHHS ITAPAMETPIB, 11O BILTUBAIOTH HA
XAPAKTEPMCTHUKH MOKEKHNX BOJIONMMIII

IleryxoBa OsieHa AHATOJIIIBHA,

K.T.H., JIOIIEHT, 3aCTyTHUK HaYaIbHUKA Kadeapu
Yepenaxa Poctucaas EjiiioBuy,

CTapIInii BUKJIaga4y

JoOopunchka Basepis €BreniiBHa

Kyaem Japuna IlerpiBna

CtyneHTku

HarionanpHu#l yHIBEpCUTET LIUBUIBHOTO 3aXHUCTY Y KpaiHU
M. XapkiB, YKpaiHa

Anotaunisi: [TpoaHanizoBaHO crocoOM BU3HAYEHHS OCHOBHHMX XapaKTEPUCTUK
MOXKEKHUX BOJONMHUIL, 10 BIUIMBAIOTh HA YCHIMIHICTh iX (PYHKIIOHAIBHOTO
BUKOPUCTAHHS; BU3HAYEHO, IO OJHUM 31 CIOCO0IB 3a0e3medyeHHs iX HaAiiHO1
Mparne3aTHOCTI € OO0 ’€HaHHS PI3HUX 3a MPU3HAYCHHSIM BOJIOCIOKHMBAUIB, IO
00CITyTOBYIOTHCS TaKUM BOJOWMHUIIEM; HABEACHO PE3YJIbTaTH JOCIIKECHHS BIUIMBY
Koe(DiIieHTIB MaKCUMaJIbHOTO TOJIMHHOTO 3a00py Ta Mojayi BOJAM HA 3HAYEHHS
PEryJIIoYoro 00’ eMy BOJIOWMHMIIIA Ta BIAMOBIIHO HOTO OCHOBHUX XapaKTEPHUCTHK.

Kuto4oBi cjioBa: moxexHe BOJONMHUIIE, PETYTIO0YUN 00°€M, HEAOTOPKAHUI

3amac BoJiv, KOe(Iili€eHT TOIMHHOT HEPIBHOMIPHOCTI.

BukopucTaHHs MOXEXKHUX BOJONMUIL 103BOJISIE YCIIIIHO BUPIIIYBAaTH 3aayi
YCHIITHOTO TaCiHHS TMOXEX B yMoBaxX Ae(IlUTy BOAM, IO TMOB'SI3aHO 3 PI3HUMH
MPUYMHAMHU MHUPHOTO 4acy, a Ha CbOTOJIHILIHIN JIeHb, 3 00MOBUMU JiAMHU. {715 LIbOTO
HE0OX1MHO 3abe3nmevyyBaTH IMOCTIHHE MiATpUMaHHS TokekHux Bomonmuiy (I1B) B
npate3gaTHomMy crtati. OTHUM 3 HApsIMKIB pealtizallii Hboro € 00’ eJHaHHS PI3HUX 32
MPU3HAYEHHSIM BOJIOCTIOKHMBAYIB, IO OOCIYTOBYIOTHCS TaKUM BOJOWMHIIEM. 3a
TaKuX OOCTaBUH, PO3paxyHOK HeoOXimHoro 06’emy [IB 3BOAMTHCS 1O BU3HAYCHHS

HEJJOTOPKAHOI'O 3amacy BOJAM (HA MOTpeOM TOXKEXKOTaClHHS Ta Ha MOTpedu
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MIKIIOYEHHUX 1HIIUX CHOKMBAYiB MPOTITOM BU3HAUYEHOTO TEPMIHY TaCiHHS MOMXKEXI)
Ta BU3HAUCHHS BEJIMYMHU PEryIoouoro o0’emy [1, c. 179].

Metoto poOOTHM € TPOBENCHHS aHami3y MOPAIKY BH3HAYEHHS OCHOBHUX
XapaKTEPUCTHK TOXKEKHUX BOJOWNMHUII, BUSBJICHHS IMapaMeTpiB, 10 BIUIMBAIOTH HA
06’em IIB Ta 3ampomonyBaHHsS Aid, peamizaiis SKUX 3a0€3MeUUTh BIOCKOHAJICHHS
METONUKU BU3HAuYeHHS 00’emy [IB namg pi3HMX BHUXIJHUX JaHMX Ta IM1JBUCUTH
e(eKTUBHICTh BUKOPUCTAHHS TaKUX CIIOPYA JUIsl YCHIITHOTO TAaCIHHS MOXKEXK.

3abe3nedyeHHs HAAIMHOT pOOOTH MOXKEXKHUX Pe3epBYapiB 31HCHIOETHCS Ha BCIX
eTamax iX OKUTTSA: TIPH TIPOEKTYBaHHI (MomepKaHHSIM BUMOT HOPMATHUBHHUX
JIOKYMEHTIB), MPpU OYJIIBHUIITBI (peaizalli€lo BCiX 3aMpOEKTOBAHUX PIIICHb) Ta Mij
yac ekcrutyartamii (IMOCTIMHUM BHKOHAaHHSAM YMOB O€3Me4HOi eKciulyaTalii Ta
BUACHUM IIPOBEJICHHSM BIJIIIOBIIHOTO TEXHIYHOTO OOCITYTOBYBaHHS).

Ha erami npoextyBanus [1B 060B’s:3k0BuMEU BuMoramu € HactymHi [1, c. 180]:
00’em TIB Bu3HauaeThCs 3 ypaxyBaHHSIM PO3pPaXyHKOBHX BUTPAT BOIM, TPUBAIOCTI
raciHHS MOXEX1, MOKJIMBOIO BUIIAPOBYBAHHS Ta YTBOPEHHS JbOIY (I BIAKPUTHUX
[1B); moBuHHui OyTu 3a0e3nedeHUil BUIBHMM MiA’137] MOXKEKHUX MAIIUH 3
Maii1aHunkaMu (Mmipcamu), a MoOIM3y BCTAHOBJICHI MOKXKYUKH [2, ¢. 17]; KUIBKICTh
[1B noBuHHa OyTH HE MEHII ABOX, IPH IILOMY B KO)KHOMY 3 HUX ciij 30epiratu 50 %
00’eMy BOJIM Ha TOXKEKOTaciHHs; BijacTaHb Bia [IB 1o 00’€kTiB 3aXUCTy MOBHUHHA
Oytu He Outbmie 100 + 200 M (3ayIe’)KHO BIJ HAsSBHOCTI MOXKEKHHX aBTOMOOLUTIB 3
MOKEKHUMH Hacocamu abo moTtoromin), He MeHIn 10 + 40 M (3aJIe)KHO BiJl CTYIIEHIO
BOTHECTIMKOCTI Ta 1HIIMX XapaKTEePUCTUK HAMOIMXKYMX Oy/iBEIIb).

Peanizamis umx BuMor mnpu mnoOyayBaHHI Ta ekcruryarauii [IB  moxke
3a0e3neunTH iX TpuBaldy Oe3nedyHy Ta HajliHy poOoTy [3, c. 3], a TaKOX BUKOHAHHS
BCiX Mpu3HadeHb [4, c. 474], ane iCHyIOTh Ie OaraTo CrHoco0iB Ta HampsMKIB
MiATpUMYBaHHS HafiitHOT poboTtu [1B, omHuM 3 sikux € 00’ €THAHHS 32 IPU3HAYCHHAM
BOJIOCIIOKMBAYiB, 10 MIAKIIOYEH! A0 Bojomwuina. Peamizaiiss 1bOro HampsMKy
3a0€3MeunTh MOCTIMHY mpaine3aaTtHicte [IB Ta BianmoBinHYy HaIIWHICTE HOTO 3
3a0e3neyeHHs] yMOB YCIIITHOTO TraciHHs Moxexi [5, c. 38].

[Ipu npoexrtyBanHi IIB, mo o0OcmyroByrTh MAEKIIBKOX BOJOCIOKHUBAYIB
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(rocomapchko-uTHI 200 BHUPOOHWYI TMOTPEOHM, TOKEKOTACIHHS), iX 00’eM
po3paxoByeThes ([6], ¢. 108):
Wi :Wper +Wys ’ e ’ (1)

ae Wi — perymonodnii 06’emM, M

W3 — 00°€eM HEJOTOPKAHHOTO 3aracy BOJIH, M,

Po3paxynok perymorodoro o6’emy IIB 3giiicHioeTbess Tabmuunum abo
aHaJITUYHUM criocobamu. B 3amexxHocTi Bin wmicusgpostamryBaHHs [IB Benmnunna
PETYIIOIYOr0 00’€eMy MOKE 3MIHIOBATHUCS B 3HAYHOMY Jiana3oHi. EkOHOMIYHO
OOTPYHTOBAHHMM BaplaHTOM € TaKHil, IPU IKOMY BEJIUYHMHA PETYIIOI0UOr0 00’ €My HE
nepebinpiiye 20 % Big  1000BOTO  BOJOCIOKHMBAHHSA BCIX  IMIJIKIFOYCHUX
BOJOCIIOKHBAYIB.

Jlns BU3HAYEHHS pEryJoouoro o0’eMy pe3epByapiB MPOBOJIUTHCS aHAII3
PeXUMY CIIOPY/, sIKi 3a0e3medyroTh nojady Boau g0 1B Ta 3abip Boam 3 HBOTO.
Peanizarist TabauyHOTO CrIOCOOY BUKOHYETHCSI 3alIOBHEHHSM BIAMOBIHOT TabJIuUIll, B
SKIM aHaI3 HAlOBHEHHsS — criopokKHEeHHS [IB 3miiiCHIOETBCS MIOTOJUHHM TPOTITOM

no0u. 3a pe3yiabTaTaMu LOTO aHANI3y BHU3HAYAETHCS KOEPIIEHT HEPIBHOMIPHOCTI,

SIKAW JTO3BOJISIE BABHAUYUTH BEJIMYMHY PETYJIIOI0UOro 00’eMy 3a (hopMyIioro:

KOposp
Wper = AN
100 2, (2)
ne K= (max"+") + (|max"—"|) — Koe(IIieHT, M0 CKIAAAEThCA 31

3HAYCHb, K1 BU3HAUCHI 3a pe3yJbTaTaMu pealtizallli TaOJIMYHOTO PO3PaAXYHKY;

Qposp — PO3PAaxyHKOBI ~BHTpaTH BOAM 33 10Oy MaKCHMaJIbHOTIO
BOJOCIIOKHBAHHS, MS/JIO6.

[Ipu HEmocTaTHOCTI JAaHUX MO0 PEXKUMIB poboTu cropyn Ao Ta micasa 1B,
PO3pPaxyHOK PETyI0rYoro 00’ eMy 311MCHIOEThCS 32 (POPMYIIOTO:

K 200 3

K, \(K.o-1) | M, 3
Wper = onzp 1-K, + (K00 _l)[[(—”]( o) ' ( )
200

ne K, — BIOHONIEHHS MaKCHMAaJILHOIO TOOMHHOro HamoBHeHHsA [IB 1o

CepeHbOI TOJJUHHOI BUTPATH Y 100y MaKCUMaIbHOTO BOJIOCTIOKUBAHHS;
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K.,o — xoedimieHT roauHHOI HepiBHOMIpHOCTI Bimbopy Boau 3 [IB, skwii
BU3HAUYAETHCS SIK BIJHOLICHHS MAaKCHMAaJIbHOTO TOJAWHHOTO Binbopy Boau 3 IIB mo
CepeHbOI TOJIMHHOT BUTPATH Y 00y MaKCUMalIbHOTO BOJAOCIIOKHBAHHS.

TakuM YUHOM, € TPU BapiaHTH BU3HAYEHHS pery.4oro oo’emy I1B:

— mnepmuii BapiaHT: perymorounii 00’em [IB gopiBaioe 20 % mobGoBoro
BOJIOCIIOKUBAHHS,

— Opyruil BapianT: perymntotounii 06’em 1B po3paxoByeTncs 3a hopmymoro (2),
B AK1H KOe(ILIEHT BUBHAYAETHCS TAOIMIHUM CITIOCOOOM;

— TpETii BapiaHT: perymorounii 00’eM [1B po3paxoByerbes 3a hopmyioro (3).

JInst mpoBeieHHST aHAI3Y JOLUIBHOCTI BUKOPUCTAHHS Oyb-IKOTO 3 BapiaHTIB,
OyB BUKOHaHUM pO3paxyHOK PEryiIr0I04doro 00’eMy pe3epByapy, SKUi po3TallioBaHuN
MK HACOCHMMH CTaHIIISIMUA TEPUIOTO Ta APYroro MiadOMIB MOOJW3Y HACEJIEHOTO
IOYHKTY 3 33JaHOI0 pPO3pPaXxyHKOBOIO BHUTPATOK BOAM 3a 100y MaKCHUMaJbHOTO
BOJIOCIIO’KMBAHHS.

AHaJi3 pe3yJbTaTiB PO3paxyHKy pery/awowuoro od’emy IIB 3a Tphroma
BapiaHTaMH MOKAa3aB, M0 JJsi NPUAHATOr0 NMPUKJALY, Pi3HUISA Yy 3HAYEHHSX
CKJIAJIAE:

— Mix BapianTom 1 Ta 2: 26 %;

— Mix BapianTom 1 ta 3: 6 %);

— Mk BapianToMm 2 Ta 3: 30 %.

3po3ymizio, WO TpH  peams3ainii TaOJIMYHOTO CHOCO0Y  PO3PaXyHKY
BpPaxoBY€eTbCA (PaKTUYHUM pexkuM podoTu cnopya 1o Ta micias 1B, Tomy pe3ynbrar
PO3paxyHKy € MIHIMAJIbHUM Ta MPU LIbOMY TaKHM, 110 (PaKTUYHO 3a0€31€YUTh YMOBH
YCHIITHOTO TaciHHSA mokexl. [Ipu HemocTaTHOCTI MaHWUX I peati3allii Takoro
croco0y po3paxyHky, Oyne BUKopucTaHuM BapiaHT 1 a6o 3, 1m0 3HaYHO 30UIBIIUTH
KamiTajabHl 3aTpatd Ha noOynyBaHHs [IB Ta BapTicTh ekciulyaTtauiiHuX 3aTpar 3a
OaraTbMa MpPUYWHAMH, OJHIEIO 3 SIKUX € MI0J000B1 BTpPATH BOAM 13-32 HETOYHOCTI
po3paxyHkiB. Bapiant po3paxynky IIB, 110 BCTaHOBJIEHHWH MiXX HAaCOCHUMHU
CTaHIIIMA, HE € HAWTIpIIMM 3 TOYKM 30py momnoBHeHHs [IB Ta BiamoBigHO

MOJIMBOCTI 3a0€3MEUYEHHsI YCHIUIHOTO TAaCiHHS TOXEX1 3 HbOro, TOMY s
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TOCHiKEHHST  (PakToOpiB, MO MAalOTh HAWOLIBIIMIA BIUIMB HAa aJCKBATHICTH
pPO3paxyHKiB, OyJI0 BAKOHAHO BU3HAYCHHS peryitordoro o0’emy 1B mis omHakoBux
MOYaTKOBUX YMOB 3a JIBOMa BapiaHTaMH, 1110 iepe10avyaroTh HEJJOCTATHICTh BUXITHUX
JaHUX U1 peanizamii TaOMUYHOTO Croco0y, MpU 3HAYEHHSAX KOe(IIIE€HTIB
HEpIBHOMIPHOCTI Mo1a4i Ta 3a6opy Bou 3 [1B B Mexkax, 1110 BiJINOBIIaIOTh peaIbHUM
Cy4yaCHUM yYMOBaM €KCILTyaTallii.

Tak, npu po3paxynkoBux BuTparax Qp., = 1000 M°/106, 5000 M*/106 a6o
10000 M?’/zmﬁ, HepiBHOMIpHOCTI moaa4i Boau a0 IIB B mexxax 4 — 8 %, a 3a00py —
5-10,4 %, peryaioroumnii 06°em I1B moxke cknagaTu:

— JUIsL TIepIIoro BapiaHTy po3paxyHKy (20 %): 200 m®, 1000 M® ta 2000 M
BIJIOBIIHO;

— TSt pO3paxyHKy 3a popmystoro (3): Big 100 mo 25000 M (puc.1).

Bmue koediiieHTiB HepiBHOMIpHOCTI nojavi Boau 1o [IB Ta 3abopy Boau 3
HBOT'O OKPEMO Ha 3HAUYECHHS PETyJII0I0Y0ro 00’ €My HAaBEJICHU Ha PUC.2.

AHanmi3 mnoka3aB (puc. 2), 10 B B3aJIEKHOCTI BIJ 3HA4Y€Hb KOEPIIIEHTIB
HEpIBHOMIpHOCTI mojaui Ta 3abopy Bonu 3 [IB BennumHa peryinorodoro o0’emy
Moxe 3mintoBatrcs Big 100 mo 25000 Mm% mo B CBOIO uYepry BIUIMBA€E Ha BAPTICTH
CIIOPY/IM Ta CKJIAJIHICTD i1 OyyBaHHS Ta €KCIUTyaTallii, ajie MPaKTUYHO HE BILIMBAE HA
peanizaiiio YCHIIHOCTI (YHKIIOHATHHOTO TMpU3HAYECHHS. TakuM YMHOM, BHUOIp
BaplaHTy pO3paxyHKy peryitoodoro o0’emy IIB € BmnuBoBuM (dakTopoMm s

OOTPYHTOBAHOTO BU3HAYEHHSI HOTO OCHOBHHMX XapaKTEPUCTUK.

Coosp = 10000 1306

i

B
7 Enom

Crozp = 1000 winob Zposp = 5000 winob
Puc. 1 — 3anexnicre perymondoro 06’emy IIB W, Bix koedinienty
MaKCHMaJIbHOI roguHHoil mogayvi Boau 10 1B K, (4 — 8 %) Ta xoediunienty
MaKCHMAaJIbHOT0 roauHHoro 3adopy Boau 3 I1B K,,; (5 — 10,4 %) nJisi 3HaYeHb

PO3paxyHKOBHX BHTPAT Q,n,, = 1000 m*/106, 5000 M>/106 T2 10000 M°/106
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Byno BukoHaHO AOCTIIKEHHS BIUIMBY KOKHOTO KOE(IIIEHTa HA PETYJIIOI0YUi
_ 3 3
00’em IIB [u1s 3HaueHb pO3paxyHKOBUX BUTPAT Qposp = 1000 M7/1006, 5000 M™/106 Ta
3 . .
10000 ™°/mo6. JlocmipKeHHs TI0Ka3ajo, Io peryiaorduil o6’em [IB  mpu
MIHIMaJbHUX 3HAUEHHSAX KOEPIIieHTY HepiBHOMIpHOCTI 3ab60opy Boau (5 %) Moxe
. . 3
3MiHrOBaTUCS B Mexkax Big 100 mo 25000 m° (puc.3 a), a mpu makcumanbuux (10,4 %)
3
— B Mexax 200 — 3500 m” (puc.3 6).
Wper, M3 Wpel‘, M3
35007
2000 onzp = 10000 M3J",I[06 Jo— poIp — 10000 M3.l'l,I[06
2500 \ posp = 5000 wiimob
15000+
20004 Crowp = 3000 1/mob
pozp — 1000 M3J",I[06

1500 100004

10007

onzp = 1000 M3J",I[06 5000
5004

a) 0)

Puc. 2 — 3anexnicTs perymondoro 06’emy IIB W, Bin koedinienty
MaKCHMAaJIbHOT0 roqiuHHOro 3adopy Boau 3 I1B K,,5 (5 — 10,4 %) nJ1st 3HaYeHb
PO3paxyHKOBHX BUTPAT Q5 = 1000 M*/106, 5000 M>/106 T2 10000 M°/106 npu

3HAYeHHi kKoedinicHTa MAKCUMAJIBbHOI FOMHHOI moaa4i Boau o I1B:

a) K,;,,=4%; 0) K,;o, =8 %0

Takum uywmHOM, HamiHICTh poOoTu IIB 3a0e3meuyerhbcss Ha cramii  ix
MPOEKTYBaHHS, TMpu OyIIBHUITBI Ta MmiJg dYac ekcruryararii. OO0’ e€qHaHHS
BOJIOCTIOXKUBAYIB, 10 oOciayroBytoTbess [IB, mnpu npaBuibHOMY BH3HAYEHHI
OCHOBHHUX pO3paxyHKOBHX XapakTepuctuk [IB, 3a0e3neuyroTh BUKOHaHHS YMOB iX
0e3IeyHoi eKCIuTyaTalli Ta YCHIIIHOIO MoXKeKoraciHHs. Peanizanisa TppoX BapiaHTIB
BHU3HAuUEHHS perymordoro o6’emy IIB mokaszama, mo pe3ynbTaT KOJUBAETHCS B
mexax 6 — 30 %, 1110 3HaYHO BILJIMBAE Ha BapTICTh OYIBHUIITBA Ta ekciutyaTanii [1B,
MpU LIbOMY HaJIiHICTh, €()EKTUBHICTh Ta O€3MEeUHICTh HE 3MIHIOIOThHCS, a [IB 31atHe
30epiratu JOCTATHIO KUIbKICTh BOAM JAJisi 3a0€3MEUEHHS YMOB YCIIIIHOTO TaCiHHSA

MOXEXK1 3HAXOITYMCh B IOCTIHHO Mpale31aTHOMY CTaHi.
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Puc. 3 — 3anexnicTs perymondoro 06’emy IIB W, Big koedinienty
MaKCcHMaJIbHOI roxuHHoil mogayi Boau 10 B K, (4 — 8 %) nis 3HaUeHDb
PO3paxyHKOBHX BUTPAT Q5 = 1000 M*/106, 5000 M>/106 T2 10000 M°/106 npu
3HA4YeHHi KoedilieHTa MAKCMMAJIBHOT0 TOAUHHOTO0 3200py Boau 3 I1B:

a) K,.6=5 %; 0) K;;6 = 10,4 %

[IB € eneMeHTOM CHCTEMU BOJOIMPOBIAHOIO abo Oe3BOAOMPOBIIHOTO
BOJIOTIOCTAYaHHs, 10 (PAKTUYHO MOXKE 3a0e3MEeUUTH YMOBHU YCHIITHOTO TaCIHHS
noxexi. Js migBumeHHs HaaiiHocTi podotu [1B mouuibHO opieHTyBaTH HOro Ha
OJIHOYaCHE OOCIYrOBYBaHHS  pI3HMX 3a TPU3HAYEHHSM  BOJOCIIOXHBAYiB,
OOTpYHTOBAHO PO3PaxOBYIOUHM MOro 00’e€M, a caMe BEIMYMHY HEJOTOPKAHOTO Ta
PEryJIIoI0U0ro 3amnacy BoJu B HboMy. HaifOuib111 mommpeHi Tpu ciocoOu BU3HAYCHHS
perymtorouoro o0’emy IIB, peamizaiiis sIKux ga€ 3Ha4YHY PO3OIKHICTH PE3yJbTATIB
pO3paxyHKy, IO BIUIMBAE HA YCHIIIHICTh iX (YHKIIOHATBHOTO BHKOPHUCTAHHS.
Haditounimmii pe3yabTaT MOKIMBO OJIEP’KAaTH 32 YMOBOIO BIJIOMUX PEXHUMIB pOOOTH
copya no Ta micis 1B — peamizariero tabiauaHoro crnocoOy pospaxyHky. [lpu
BIJICYTHOCTI TaKMX BUXIJHUX JaHUX HEOOXITHO PETEIbHO BU3HAYMTH KOE(ILIEHTH
MaKCUMaJIbHOTO TOJUHHOTO 3a00py Ta mojadi BOAM, IO MArOTh 3HAYHHUM BILJIUB Ha
BeNIMUMHY perymorouoro o0’emy IIB. 3a Takux ymMOB oJepkaHi pe3ysibTaTH
po3paxyHkKy 00’emy [1B MOXyTh HaOIU3UTUCH 10 pe3yJIbTATIB TAOJIUYHOTO CIIOCO0Y,
TOOTO JI0 peanbHUX (PaKTHYHO HEOOXITHUX BeaW4MH, a poOoTa IIB 3abe3meunth

HaJIliHE Ta YCIIIIHE MOKEKOTaCIHHS.
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