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PEMEPAT

IMoacwoeanena sanucka: 59 cropinok, 13 pueyukis, 4 rtadbmmumi, 12
IKEPE] BHKOPHCTAHOT TITEpaTYPH,

O0 "CKT po3podKH: KPUUICHHA BHIMKOBHX LITPEKIB,

MeTa keandipikaniiinol podoTH — [ONMUCHHA CKCIUIVATAIHHAX
XAPAKTECPHCTHE BHIMKOBHX BHPODOK NpH ODMIKY [NApaMCTPIB MPAHHYHOIO CTAHY
[OPLY WAPYBATOIO MPCEKOIO MACHBY B YMOBAX WaxTy M. L'epois Kocmocy.

Yo BeTYHI npoBeacHo ODIPYHTYBAHHA, BHIHAUCHO METY, 3aBJaHHA |
METOIH J10CILTACHE,

B nepwomy poioini Hagadi 3arankHi BIIOMOCTI MPO NIANPHCMCTEO A
YMOB AKOTO MPOBOIHAACA TOCTIIHHLBKA podoTa.

B apyromy posain BHKOHAHO AHANIS CTAHY HPODICMH, BHIHAYCHO [LLIAXH
Il HAYKOBO-NPAKTHYHOID PIUCHHA Ta CYYACHI METOOM NPOrHO3Y pyilHYBaHHA
HIAPYBATOTO MACHBY.

B TpersomMy  posaini posrnsHyTl  ocoONHBOCT]  BIUTHBY  PIZHHX
CTPYETYPHHX XAPAKTCPHCTHR B}']'I[EEMjCHﬂJ'ﬂ Fipﬂhl’:l:rrﬂ MACHBY Ha NapaMCTpH
pHOOpY KOH(Urypauil kpinncHHA BuiMkoeoi eupoOku. [lpuecaena npouenypa
BHIHAYCHHA PALIIOHANBHHY NapaMeTPiB BHIMKOBOT BHPODKH.

Yo mgposain  «OxopoHa Opagiy  BH3HAUCHO 3acodH  3a0C30CMCHHA
DezapapiHHOCT! npanl Waxrapis Ta NpPeACTABICH] 3aX00H W00 KOMILICKCHOO

AHCITHICHHA.

TEXHOJIOTA KPIHLIEHHA, ITACT, IWAPYBATHH MMOPOJIHHH
MACHB, IPAHHYHHHA CTAH 1TOPLL, IHNOKPIBJIA BHPOBKH, IT1JOIBA
BHFPFOBKH, OXOPOHA ITPALL KPINIJIEHHA BHPOBKH, 3HEITHJTEHHA
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BCTYII

Axryvaiabhicts poborn. Ha tenepiusiil wac ByrUlbHa NPOMMCIOBICTE B
VEpainl © OJIHIEK 3 HAHDUTRIN BRITHBHX Taayvied, Byrinna, ske new BHI0DYVRACTRCH
FACTOCOBYETRCH Ha DaraThox MPpOMHACTORAX ﬂiﬂUpllE'Hli:TB 'I'Z]JEI-I'HH. BEMHED TacTHHA
AKHX BUITHOCHTRCA 10 eHepreTHrW | metamyprii. Ha Yepainmi wkam'sme ByTinns e
EOHHAM CHEPIETHYHORD CHPOBHHORY, SATTacH AROTD JOCHTE BETTHEL Y EBIH'EIK"_'.-' 5 THM,
M0 MOpIYHe 3pocTae moTpeda B eNeKTpoeHeprii, 3pocTae nmoTpeda 1y BYTULIL.
Oppak, B Janmil yac, BYTUIBHA [POMHCIOBICTE, TAKOH AK 1 BCI IHIND Famysi,
IHAXOANTRCE B KPHTHYHOMY cTadl, OCHOBHHMH NPHYHHAMH, WO CTPAMYIOTE
POIBHTORK TAMY3l, € 3aTPHMEN TJATEXIR 7 POIPAXYHEY 34 BUIRAHTAKEHE BYTULTH 1
BIICYTHICTE (inancyeBanns 3 DOKY Jep&aBH, N0 NPHIBOIHTE A0 HEMOKIHBOCTI
MpHADAHHA HOBOT | PEMOHTY cTapol TEXHIKH, 1| AK HACTIOK TIPHIBOIWTE [0
IMCHIITEH A HPG,'I}’I{THBII'DCTi MraxT.

CriajiHe eKOHOMIMHE CTAHOBMINE JIEPH#ABH, KOJAH spyidosano Dararo
FOCHOAPCEKHY  3B'MIKIE,  AXTH  BUIYYBAIOTE  FOCTPY  HecTauy  cyuacHol
BYTNEI00VEHO] TEXHIKH, TPAHCTIOPTHHX 3aco0IR, MOTPIDHHX 3am4YacTHH 1 TPHIATIE,
KPIMHIEHAY, TMATHBHO-MACTHIRHHX Ta IHIIHX wMatepianie. Bamkke dinancose
CTAHOBHIILE, YEPE3 HenIaTexi l'.‘l'l'l.'.'l'.IKI-IEEI":IiB, HE JIac MOKITHBOCTI MIaxTam FEI’IiIIITID
BHPIIIVBATH THTAHHAA  3a0BUTRHOTO  oDCIYyTOBYBAHAS BCle] Mepemki  BHpoDOK,
JABNAHHA  MIHIMIZALIT  BHIPAT JUis sadesiededds  OCHOBHMX  TEXHOMOIIMHHX
MAHUKGKKIR CTAOTE KPUTHUHO BadIHBHMU. Cepe)l TAKUX 3a9814HL BEIHKOI FPYIIOD
BHVISIOTRCA TIHTAannA 3abdesnedenid excnIyaTaniifiuy XapakTepHeTHE OYHCHHX 1
BHIMEOBHX BHpOOOK, 3aDeinmedenHs JIOCTATHROTO PIBHA OE3NeKH NpoBeIenns
ripuHanx. podit. Pospobra pisnux komiryparliif kpimienis BHPoOOK | OXOPOHHHX
Kﬂllﬂ]}}’ﬁ.’lliﬁ BHMArae BHIHAYECHTA OMTHMAIBETHX HECYUHX MOKAIHHKIR, IHAYMEHHA
AKHX TIPAMO MOB'AZaHi 3 piBHeM TIPpCBKOTO THCKY AKe TeHepye MopojnHii MacHe B
XOJI1 POREICHHA FPHIYHX POOIT.

Tomy pozpodra MOJeM TEXHOMOTIMHOTD POIPAXYHKY CIIOPH HEPeMIleHE
KOHTYPY BHPODKH, pOITAMIORANO] B IMAPORATOMY MACHEI CHADKHX TOpII, 08

KOMIUIEKCHOT OLIHEH JUIAHOK IMIHH MeXaHIYHHX XAPaKTEPHCTHE MOPOAHMX [apie i
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CCMCHTIE PaM¥ B [03aMEKHOMY CTaH] MATCplaile JocHiKyBaHuX o0'ekTIBE €,
De3yMOBHO, aAKTYAILHIM 3aBJAHHAM [IBHIICHHE CTIHKOCT] BHIMKOBHX BHPODOK.

Of'crT A0CHITREHTA — TEOMEXaAHIYH MPOIECH B CHCTEMI, N0 BEIONAC
mapyBaTHii  MacWB cHaDEMX  Topil B OKOOWINL  BHIMKOBHX  BHpoDOK |
EOHCTPYETHRHHX eNeMenTIR KPi.]'IJl'EIHIH.

Ilpeamer gocaigmenns — BIacMOOIA EIEMEHTIE CHCTEMH «IIApVBaTHIT
MACHB - KpIMUIeHAS BAIMEOBOT BHpOOKH» MpPH 3MIA1L BHVTPIIEIX MeXaH{MHHX
XAPAKTCPHCTHE (1O,

Inesn poGoTH nonarac B 3AcCTOCYBRAHHI PINIEHE KOHTAKTHHX 3aJad  TpH
MPOTHOIYRANHI ICYRIR e/IEMENTIR KPIMIEHHS BHIMKOBROT RHPOOKH.

Mera weanidikauiiinoi podorm — NOTIMIMEHNHA  EKCTITYATAIIAANX
XAPAKTEPHCTHE BHIMKOBHX BHPODOK TpH ODMIKY MapaMeTpiB TpaHHYHore cTamy
MOPiJ] MAPYBATOTO MPCHEOTO MACHBY B VMOBaX MaxTH iM. ['epois Kocmocy.

Peamizaiisa  nocTasienol  METH  JIOCHTEETRCH  HUEXOM  OCHLI0BHOIO
BHPIIEHHA HACTYIIHUX OCHOBHHX 3aB[1aHL

& QOTPYHTYRATH NMPOCTOPORY MOJIENE IPYITEHHS HIAPYRATOTO MACHBY CHabKMX

nopijl B OKONHI BHIMKOBOT BHpOOKHM 118 VMOEB JAlNATAHHA BYTUTEHHX

nnacTie 3axigHoro Jondacy:

* [POBCCTH KOMIUICKCHE JOCTIUKCHHA HANPVKCHO-IeOpMOBAHOTO CTAHY

(HIC) cuHcreMH «uapyBaTiil MacHB-KpPUUICHHA BHIMKOBMX BHpODOK» 110
NOBHIA glarpaMi JedopMyBaHHA KOKHOIO 31 CKNAJoBHX 1T CICMCHTIB 1
OIIHHTH JIOCTORIPHICTE OTPHMAHHX PCIVIETATIE,

Meroan  gocai#cHHA - NOCTaRleHa  MeTa JOCATHYTA  Ha OCHOEBI
KOMIUIEKCHOTO  TAXODY, [0 BEIWHYAE:  aHamis | y3araJbHEHHA CYHJacHHX
CRCMEPHMCHTANBHHX, AHAMITHYIHHX | YHCEIBHHX METOMIE J0CTIT#HCHb I'I]JﬂU.f:CiB
B3ACMOIIT KPIMICHHA MiI3eMHHX BHPODOK 3 BYTTICEMICHHM MOPOIHHAM MAacHBOM;
KOMIT'HTCPHE MOJCIBAHHE B33€MOIIT CICMEHTIE CHCTCMH «lUapyBaTHIlL MacHs-
KPIMASHHA BHIMKOBHX BHPODOK» B JOTPAHHYHOMY, TPAHHYHOMY Ta MOZaMEXHOMY 1X
CTAHAX 13 3ATVYeHHAM METOIY KIHNERHX enemenTIs npu gocoytsendl HIC cueremn;

METO  KOpPEmAUliHO-OHCNEPCIHHOTO  aHanmil3y  pe3ynesTaTiE  MaTeMaTH4YHOTD



CRCIICPHMEHTY B 'F.I'IILI.[IJ[']HHI HPHEITQAHHX Fd A, TCCTYBAHHA pﬁ.‘-fi}’.lll.-l'ﬂ'riﬁ
MATCMATHYHHX BK{.‘-IIEPHHEH'I'iE 34 JAHHMH HATYPHIX .H_{!IEJIZi,H}I{EHL.

IMpakTrune Inavenns podoTH TOISTac B OODIPYHTYVBAHHL TeOMEXanmIvHoH
MOJIENI IMITENHA TMapyBaTOro BYTIEBMICHTO MacHBY CHa0KHX TOPUT B OKOQIHIN
BHIMKOBHX  BHpOOOK, #AKa peamisoBada 3a  JONOMOTOK  TTAKETa CYHacHHX
KOMI'IOTEPHUX  TporpaM 1 IX  [J0JaTKiB;, po3podli  mapaMeTpis  NpHITHATTSA
TEXHONOTIMHHY pillleHs MpH BHOOP! KOMgurypailii kpinienis BHIMKOBHY MTPEKIE B
ysorax waxTH M. Uepois Koomocy HIpAT « ITEK [lagnorpaasyrinmss.,

Peaaizamia peiyvasTarie podborw. OCHOEH] NOJ0WeHHS pobOTH MOEYTE OVTH
BHEOPHCTAHI TIPH CTROPEHHT METOJHKH POIPAXYHEY NPOTHOIYRAHHE TEpPeMINerk
KOHTYpY BHIMEOBHX BHpoODOK 1 po3podill NpoekTHO! JOKYMEHTallll NpopeleHnd i

kpinnennd epobok ma maxrax [TpAT «ITEK Iasnorpagsyriamnas.



1. XAPAKTEPHCTHEA TTPHHYOT O IMMIAMPHEMCTBA
1.1 Micuesnaxoaenns MiIMpHEMCTRE

[Mlaxta . Tepoir Kocwmocy  postamosana  » Ilarnmorpancko-
[leTponapnigckkomMy  BYIICOPOMHCIOROMY  paHodl  3axianoro  [lowbacy. B
ANMIHICTPATHBHOMY BUIHOWEHHT BHPOOHHYO-CTPYKTYPHHI MUIPOIIUT WaxTa  iM.
l'epoie xocmocy exogute Ao cenagy  [IpAT "ATDK  llapnorpageyrinas” i
posTamoeana Ha Tepuropii [laenorpagckore paidony JdHinpoierpoecbkoi onacTi
Yipainu.

Haifbmisxanme npoMHCTOBHME  MATPHEMCTEAMH € maxTH «baarogarnans,
wllagnorpagcexan 1 HOD «llagnorpagcesa.

JlwepenoM  eneKTpHYHOl  €HEprll  WaxTH € padoHHa  MJCTAHINS
wllagnorpanceka-330» cuctemu «/lminmpoenepros», po3TAIMIORAHA TPHOIHIHO B OKM
BiJl IIAXTH.

1.2 lipHu4o-reo/iorivHa XapaKTepHeTHRA WAXTH
1. 2.1 Feonozsivna xaparxmepucmura Waxmpozo nois

Yo reonoriudiii OyA0BL  WAXTHOrO nons  DCpYTE  YUACTE  NPOAYKTHEHI
BLIKIAMCHHS HHKHEOIO KapDoHy 1 IXHI OCAJI0BI YTBOPCHHH, IO MEPCKPHEAIOTE,
ﬂ]iﬂf-lﬂpﬂ]:ﬂﬂ]’ﬂ, NManearcHOBora, HeOreHoaBEOro H HETBEPTHHHGY E:'ili.'iﬁ-

Y Meiax mwaxTHore moas maxti M. Nepoile KocMocy npoMHCIORE 3HAYMCHIEA
MAITER CIM TITACTIR €1, Ca”, €, €', €7", C5 1 ¢,

ByrinkHl naacTs OpoMHCTOBOTO 3HAYEHHA MPHYPOYEH] 10 BIAKIAACHB
Camapcknoi ceumr (C7) HIKHROrO BIATINY KapGoHy, AKi TpeICTARNCHI APrHIHTAMH,
ANMEBPOTITAMH, TIMAHWKAMH H BYTUTEHHMH TIAACTAMH. 3aXATantd 1Topii momnoere i3
FAHYPCHHAM NEPEBAAKHO B NIBHIMHO-CXITHOMY HANPAMEKY 1in KyTom 2-5Y,

Bei nmacTHHa WaxTi € BITHOCHO BHTPHMAHHMH MO MOTYEHOCTL, NPOCTOi
Oy L0BM.

Y weil vac waxra BUANPALBOBYE WAPH C 1, C1o" H Co.

[Mone maxtn M. Tepoie KocMmocy no  INTEHCHBHOCT]  TEKTOHIMHOI
MOPYIMIEHOCT] 1 YMOBAM JAIATAHHA TOPLT JIMHTRCA Ha Bl YacTHHH: MIBHIYHO-
IANIIHY, L0 XAPAKTCPHIVCTHCA MOHOKMHHAIBHHMM 3AMATAHHAM TOPIA 1 3HAYHOD
MOPYIIEHICTHY, 1 MBIEHHO-CXIAHY, Ha AKIH TEKTOHIYHHX MOPYIUEHE, KPIM TPaHHYIHHX
CKHIIaHb, TIPAKTHYHO He BHABIEHO, ale TNopoJaH kapbony (ocoDIHBO B HHAHIH
HACTHHI ) MAKTE NOPOKHEO-XBHAACTE 3AIATAHHA.

Haiibinpin  BenukuMH  mopyiicHHAMH € borganiecexmii, BepOcbkmii,
braaroaarnenceruii, diaronanenuii, [Tonepewnnii i Moposigcsknii cknnanms.

Y aB'MIKY 3 HAABHICTH) BCAHKHX TCKTOHIMHHX NOPYLICHE, 3HAUYHO POSBMHCHA
MUTH A _I.[PiEHH.‘-'i'. 'J'E.'-J'IZ'J.'IJHI."-IHHH HOH, O HENETHEHO MO3HAYMAETRCH Hd E'I'IlEHL'IE'.I'i IIL'I].']i,.'.I_
[IPH BEICHHL OUHCHHX 1 IITOTORYMY POdIT.

[IlaxTHe mone poOITANIORBAHE B ONYIICHOMY KpHIl BOrganiBCsKOro cEMIaHHA,
HE Mat BHXOJIIE TUIACTIRE HA MOBEPXHI0 KaphoHy, 1 NPOAYKTHEHZ CEHTA BULIVIEHZ B
OOBOHEHHX  NOKPHBHHX  BUIKJAJIEHE  [OTYAHOW  DEIBYTUILHOI0  TOBIIED
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BOOOTPHMENX HOPII HIGKHLOTO KapDoHy. KpiM Toro, uyepes KousMaTtauli TPIUHHA B
FOHAX TEIFI't'.I-I['i."-[]IH..'ﬂ'. NMOPYIICHE f"I:E.]I{'.IEIIEII'i. FITHHHCTHM MﬂTEPiH.I’[l!Z'-T., CEHIAHHA €
MPHPOIHEM CEPAOM Ha HITAXY Py I'I"i,l'[":l-CI'l.-!II'IIiK BT 1 NMPAKTHYHO BHEITOYANT
REECM-D-TH-IH'EDW M ROJTOHOCHWAME TMOPHIOHTAMH I‘I.'-E.[IIEIDII}’ 1 MOEPHBHHX H-iﬂlf.]'l.ﬂ._"IE.‘]’lI—--

Onnak Ha JcAKMX [UTAHKAX IMAXTHOTO [MOMA 3YCTPIYAKOTRCA MIAHHKH
notTyaHicTio 0, 35-6, 7M. 10 DeanNocepeIHE0 KOHTAKTYHTE 1% BYTUTEHHM IIAPOM,

3a paxyHOoK CTaTHYHHX 3amaciB  BOJA  1IHX  MiNIAHHEE  GopMyOThCH
BOJONPHTOKH B IipCchbKi BHPODKH, AKI HANXOMATE [0 TPIUHHAX BYIIICBMIIYIOLIHX
Mopia i TPIUHHAM 0DBATICHHA,

[Timzenmmi Boan maxte im. [epoie KocMmocy BHCOKOMIHepamizoBami, JTV#e
HOPCTKL 1 BLIHOCATECH 0 XI0PHIHO-HATPICBHX.

Cepeansopiunuii NpUNAME no mwaxti ckras 38,7 v/, Tlpornosunit npuname
BOOH B Hadomwasl o 20-25  powie, BUINMOBRIIHO 0 TIPHIHSTOTO  TIOPSAIKY
BLANpaLLOBYBAHHA, CKIae: HOpMansHHil — 90 M*/roa, MakcuMansuuil — 100 M/,

[loponmn, wmo BMIMAKTB, BYFUIBHI TJAACTH € B OCHOBHOMY aprutiti i
aneppomiTH 3 koedimienTom  wmimmocti wa criexk  16,0-33.5 Mmna,  Tlimanukn
IVCTPIMAKTECA PLame, KoedilicHT MILHOCTI iX 3MiHeTeCA Bid 21,3 1o 65 Mna.

[lopoau nokpieni i NiAOWEBH - HecTiiiki | cepeauboi cTilikocTi. OCHOBHHM
BHAOM pYHHYBAHHS BHPOOOK Ha IMAXTI € IUMafHA MOpiJ MI0MEBH BHCOTA AKOTO
konueacTeea i1 0.2 no 13w Ipouec 3admadHs MAOWEBH BUAMIMAKTLCH AK Ha
OOBOJHCHHUX, TAK 1 HA CYXHMX JUIsHKax BupoDok. Excruvaraniiinl yernajHeHHS B
HH[Ii’I'E.IILHHK i I['iJI]'IZJ"I'Ii}BT-II!I B]-'I'E'.I'[]-EFKEI HPOABITHIOTLCH TAKOWE Y EI_:IIEJPMi IIH'].'I.'.HIL‘-HEII'[}I'I.‘.I
achopMyBaHHA il PYIHYBAHHA KPIUICHHA, BHBATIE [TOPOIH 3 MOKPIEII.

ITua ¢ cuaukozoReDE3INCUHHE 1 BHOYXOHeDeImeunnH, Byrinna ve cxunem ao
caMo3aiiManig, He nedeIneuti mo panToBHM BHEHIAM BYTUIIA i rady, JOCHTE MIlHE
I FPY3IE, 3 OMIPHICTHO pisaHHl 240-420 ku/m.

[eoTepMivMHui TpagieHT v cepedHboMy cTaHoBuTe 3,1-3.2" ma 100 wm.
[eoTepMivna cTYIIHE ¥ cepeHBOMY AopisHioe 32,8 M/rpal.

I'indHHa 3a0AraHHg IOBCPXHI MCTAHOBHX rasis cradosuTs 150-200 M, Tobro
BYIJICHOCHAE TOBLUA [lliJ'[.I'Zi,.'J_ Hel LIJH..."'.'.I.'II. poETaldBiHgG B Zi'ElHi MU TEAHOBHX I'El.'.iiﬂ-.
[Ma30H0CHICTE ORI Jlociras 2 M.

§.2.2 Npanuyi § 3anacu aveinmg waxmuoso nois

I'pannmayy moas maxti M. Depoir KocMocy 3riinoe ripesKoro BRIZIROIY, €

Ha CXO011 ~ YMOBHA MiHIA, 110 NPOX0IHTE BKPECT NPOCTATAHHA TIPCEKHX NOpia
yepes ceepanoeny Nel4887 no mnactax ¢i1,c10® W co, @ o maacTax cs®, ¢, ¢, e’
s, €5, €4, €2, €1, €1 - YMOBHA TiHiA, 0 TPOXOIHTE H9epes KParkH, Aki BiICTOATE Ha
nigHIMHKE 3ax11 B 25m Bl ceepanosuan Nol3792 1 8 10m si1a ceepaiosuay Neld 160
(saransHa 3 noaeM waxtH «3axigHo-lonbacskan);

HA N0/ - YMOBHA JIHIN, NPOBEJACHA Y0 SA3HHUHOT MAricTpari
Josora-CHHENEHHKORE,

Ha MRIHI (3a noecTanuaM ) - bornamecekuit 1| Bepbosknit cknaanns;

Ha MBHOTI (32 TATIHHAM) - YMOBHA TIHIE, TIO TPOXOIHTE 13 3aX00yY Ha CX1]1
yepes ceeptorHH NeT431, 7947, 15166 1 nan no baaronaTHeHCEKOMY CKHIAHHID.
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bamancosl samack mo mwaxti v, Uepois  kocmocy sarsepmkeni K3
npoToronomM Nel 7313 pia 2001274 (tabanna 1.1).

IhapaxyHok 3anacie 3podNeHAA ¥ KOHIHIIAX:

a) ns DarancoRUX 3ANacis;

- MIHIMATEHA NOTYAHICTE NIacTa NpocTol 1 CcKIagHol OVIOBH MO CyMI
BYTUIEHHX MTAY0K 1 BHYTPINIACTORHX TOPOIHHX npocioie npuiiaaTa 0,60 wm:

- MAKCHMalbHa 30AbBHICTE 13 obmikom  |({-nponenTnoro sacmidents
BHYTPIULIACTOBHMH HPoCciIoaMy - 30%;

0) Ans zadanaHCcOBHX 3aMacis:

- MiHIMATRHA 3araabHa MOTYRHICTE - 0.45M;

- MAKCHMAIBHA 30JIBHICTE 13 YPAXYBAHHAM 3acMIMeHHA - 35%,

banaHcoR! 3anacH B ICHYIOUHX TPAHANEX cTaHoBHIH |32 4 sim.T.

[TpoMHCTOR] 3aITaCH BHIHAYEH] MINAXOM BHETIOHEHHS 3 DANaHCOBRMX 3arnacis
kareropiii  A+B+3, Brpar vy 3anodiEHMX < UUIHEax, Oap'cpHHEX  IUIHKax |
CHCIUTYATAIIAHHX BTPAT.

Y 1imoMy TpoMHCITOR] 3anacH no maxti iM. Tepoie Kocumocy cranopnaTs:

HHCTOTO BYT A - 1468 MaH.T;
TOBAPHOrO BYTUA- 2046 MIH.T.

1.2.3 Hpoexmua nomyxcHicms § 30200600 op2anizayin pobomu waxmi

llpockTom OVIIBHHUOTEE NOTYKHICTE WAXTH Ovia npuiddara 1500 Twer
BYILLIS B PIK.

Y oap'maky 3 PAKTHUHO BHABICHHMM THAREKHMH YMOBAMH HUITTPHMEN TIPCLKMX
BHPODOK 1 HeoDXUIHICTH)  BHKOHAHHA BEIHKONO O0DCATY  PEMOHTHHX  podiT,
HeTHTYTOM < /lmnmpogmpomaxts 5 1989 pom ewkowane  «ODOrpyHTYBAHHA
BHPOOHHYOT TMOTYRHOCT] maxtd iM. epoie Kocmocys, AKHM BOHA BHIHAYEHA B
obcasi 1.2 mnaT v pik 3a 30 podounx aHie. B ocTaHHI poOKH LaxTa npawoc
CTADITBHO, BHA0DYTOK BYTUINA KONHBAETECA B Memkax 1 300-1400 tHe.T v pik

3aBnanaAM Ha po3podky AICHOTO TPOEKTY BCTAHOBIEHA MOTYKHICTE NTAXTH
nepeabateHa B odeast 1400 the.T BYruUis B pik, Wo i npHilHaTO.

Bygnoeigaoe g0 «Hops  TeXHOMOMNUHOIO  NPOCKTYBAHHA  BYTUIBHHX 1
CHAHIEBHUX IHAXT», 4 TAKO®E 3aBJAHHAM HA [OpPOCKTYBAHHA NPHAHATHE HacTynHui
peAEHM poboTi:

= YHCIO PODOYHX AHIE ¥ PO a8 maxti - 300;

- MATHIEHHHA poDOYHA THEIEHE I8 TPYASTIHX 3 OJHHM 3aradkHeaM |
OJTHHM BHXITHHM JHEM 3a rpafikom;

- TPHBATICTE poDOoY0ol 3MIHH HA MII3EMHHX poboTax - 6 roIMH, HA MOBEPXHI -
K,

- KUIBKICTE PODOMMX 3MIH B OMHCHHX 1 NCOTOBYHX BUOOAX - TPpH [0
BHAOOYTKY BVILLIA aD0 NPOBCACHHID BUPODOK 1 0HA PCMOHTHO-IIMOTOBYA;

- KUILKICTE PODOUMK 3MIH HA HOBEPXHL - 3.

1. 2.4 Pozrpumms wiaxmuoso nois
[Tome maxTu . lNepoie KocMOCy CRIANACTRCA 13 HOTHPROX DITOKIR, QIOKY
Nel, Gnoky Ne2 (Tinekw naactw co® W co, npupizani Bin waxtH «3axigHo-



Honbacekax) 1 Onokn Ned 1 3a. Poskpurrs maxtHoro noas saiicHeHo JBoMa
BEPTHEAIEHHMH HCHTPUIBHO-3IBOEHHMH CTBOJIAME — FOMOBHHM 1 JONOMUIKHHM, @
TAKOHE BCHTHIALTITHOK CRCPTOBHHON,

brnok Nel posramosanwi vy cepefunl maxTHore mond, omoxm Ne3d 1 3a
MPHMHKAKOTE 10 HEOTO 13 3aXiaHol, a 010k Nel - 31 cxigHoi cTopoHH. Y uel vac
MIacTH po3IKpUTI B Dnokax Nel 12,

Poskpurra Onoxy Nel  saificneno JBoMa BepTHEATBHHMH EHTPanbHO-
FABOECHHMH CTBOJAMH (POJIOBHHM 1 JI0TIOMIEAHHM ).

Tabmmua 1.1
3anmacH BYTULTA Mo maactad maxt iM. [epois Kocsmocy
Innerc| Mapka banaucoel 3anacu, THC. T Jabananco
Bi
NIacTa| BYTIIA A B A+B 3 A+B+3| 32 TAMACH,
THC.T
Ci2 HL - - - - - - 10645
o w1694 11720 | 13414 | 12656 | 26070 - 6164
ci" | ., 4275 4816 2091 18529 | 27620 - 581
AT
Cy Il | 6762 6589 | 13351 | 23322 | 36673 - 2079
ALy
cy" T - 8715 8715 12828 | 21543 - 366
¢ | I, - : - : - : 15441
' | Tl 3148 B442 11590 | 9261 | 20851 - 8767
¢ | Ml | - - - - . - 12269
e | - - - - - - 3618
cs |l Tae) 2556 Bl63 10719 | 12021 | 22740 - 3711
ey’ | T - - - - - - S8R
2 [ - - - - - - 10754
e | T T - - - 2RT2IR | 28TIR - 1668
¢, M - : - : - . 5391
Y TOMY WHCIIL B HOXHIOMY [10/11 3aX1LIHOIO KPHIIA [JIACTA Ce
co | I 2958 1470 4428 2244 | 6672 - 256
Yeworo mo 18435 | 48445 | 66880 | 117345 | 184225 - 87335
MAaxTi

Honomiaauniil creon glamerpom 6,0 M CIHyEUTE 118 COyeKa-ngiomy moacii,
MATCPIANIE | BCTATKYBAHHA, 4 TAKO® U 10134l CBLKOrD NOBITPA B IIaxTy.

TonosHMil cTBON JpiaMeTpoM 7.5 M COymHTE I8 BHJIAY] BYTULIE @ 10pos, a
TAKOW 1A BHBOTY BHXIIHOTO CTPYMEHIO TOBITPA.

['omoBHMIi 1 JOMOMIKHWE CTOBONH TIPOHICHI Ha mnoeHy roubuay. B
ODBOANEHHX HAHOCAX CTROMH ZaKpinIeHi HaByHHHMH TODIHTaMH 3 QeTOHHHM
FANOBHCHHAM 3AKPIIHOTD [HPOCTOPY, V KOPIHHUX HOPOAX - MOHOIITHHM OCTOHOM.

Jna  poskpHTTA NAACTIB  BiI  HABKOMOCTBOIBHHX — JBOpIE  MpoiideHHi
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BUIKATOUHHA KeBeplunar Ha ropusoHtt 350m (nmact cp) 1 aBa  BUIKATOUHHX
KREpIIIAry Ha ropusonTt 370w (nnact ¢").

Y HHAHEO] TEXHIYHOI TPAHHIN IWAXTH HA ropuszontl 470 m OvIH npoHIcHI
BUIKATOUH KReprmumard Nel 1 2, SxaM# po3xpHT] mapH c® moen V MpOIEC]
CKCIUIVATALlll Yepes BHCOKHH TIPCHKHH THCK LI KBEPILIard Ha JUIAHUI NPHOIHIHO
OJIHOTO KUTOMETpa NMPHALIIH B HEepoOOYHH CTAH 1 AKTAMH CNHCAHL 3aMICTE HHMX
pianoeiano 1o «Pobdodoro npoekTy poIKPHTTA i MIATOTOBKH MAapy ¢1* B VEIOHHOMY
[0JIi HA CXUTHOMY KpHII WaxTewy 1984 poui, npoiiacHi keepuiiaard Ned | 4 y
POIBAHTARCHAX 30HAX JUIH MOMIMIICHAA YMOB IXHBOT MIITPHMEH.

Muig ropmzonTamu 370 w  (Big  MaricTpankHWY  mmTpekie) 1 470m
(HABKOIOCTBOMBHHIA ABIP) NPOILICHHA DOXHIMH KOHBCEPHMI Keepuuar mig kvrom 10
rpaaycie. KpiM Toro, Bl MaricTpankHHX BEHTHIALIAHHX WITPEKIE TOpHIoHTY 350M
MPOHIEH] B3 BeHTHASIIIAANY kBepmmary Nel 1 2 ma ronosawil cTROT (TOPHIOHT
330mM).

lopwzont 350 M npuiHadeHwid 118 oDCIVIOBYBAHHA TIPCBKHX podIT Ha
acTi ¢, TopH3oHT 370 M — Ha naacTi ¢® | BHAAYI BYTIUIIA i3 NIACTIB C1y i C1p™

['opuzont 470M ¢ JpcHaKHHM, Ha HbBOMY PO3TALIOBAHMH LEHTPaNbHHH
MAXTHHIH BOJOBITHE.

Jnd mominmeHns NPoBITPIOBAHHA Ha BHPOOHHYHI NIOMAmI  WaxTH
NpODYPCHA NOBIPAHONOAAKYA CECPAIOBHHA A0 ropusonty 470M mamerpom 2.6M v
CEITIL.

llpunnunosa cxema pozkpurrs Onoxy Nel — oCHOBHOTO HA IMAXTI — HE
nepernagacTeea. Jna BaAnpankoByBaHHs wapis ¢, ¢ 1 co v Omom Nel mogi
BHPOOKH MO POIKPHTTIO HE MepeatadainTRe.

brok No2 mae macTymiHi poIMipH: Mo NPOCTATanw - 2 kM, 1o natgiamo - 3.4
BN

[Mnacti ¢ " ¥ co y Onomi Ne2 poskpHBAKTBCA MOXMIHMH KBCPIINAraMi Ha
rpasmi 13 dmokoM Nel 3 TIHOHHX MArcTPanBHHY IITPEKIB TopH30HTIE 370M 1 3530M.

Buaaua ripeekoi macH B Kuiskoct: 4666 1/100 1 nopoan B Kuibkocri 293
T/A00 3AIHCHKETLCH BYTUIBHHM 1 HOPOJHHM [MAHOMAMH BUINOBIAHO TOJOBHOIO
CTROJIA.

BHKOHAHHA EMNTROBHM NHOMOM JOMOMIEHOIO CTRONA JA0DOBROTO oDCATy
JOTIOMIAHHX FPYI0-ITHICEKHX ONEPaili 3HCHIOCTECS B MEKaX HOPMATHEHOND Yacy
- |8 romum,

Y npoexTi OYIIBHMITEA WAXTH NPOAYKTHBHICTE MIIHIMATBHHX YCTAHOBOK
Oyma npuitHATa Ana eHpobHrHol noTyaHoCTI 1500 THe.T BYrinna g pik (SO0 1/000).

1.2.5 Hideomosxa ma cucmema pospoiKu Waxmiozo nois

Ha maxr snposaiaeHa NOropH30HTHA CXEMA NN0TOBKH.

¥ oueH uwac onpanLOBYIOTECA TUTACTH ©)f, c® H oy v bnowi Nel, Benernes
MArOTOBKR IWAPIE ¢ " W Ca vy Do Ne2.

Jlna maroToBKH NAacTie ¢ W cp ¥ Dmom Nel vy ocepenwHl ImAXTHOTO OIS
BT KRepmaarie ropusonTie 330w 1 370m npoiizien] MaricTpaakil BeHTHITAIIHHI
(maacT ¢11), BIAKATOMHI | KOHBECPHI (MAacT 350" WTPeKH, AKI PO3ANAKTE [IACTH M0
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MajIHHIO HA VEJIOHHI il Opemcbeprosl nons. Y HskHbOT rpaduul (ropusodT 470M) mo
[UIACTY Cjp" NPOHACHT CXUHHA 1 3axXUiHuil BlakaTounl (apedasknl) wrpexum. Y
BEPXHEG] TPaHHI] 3aXIJIHOTO KPHIA MIacTa ©)p NPOHICHHE NepiiuH  3axiIHHH
MATICTPATREHNH ITpek ropr3onTy 350M, Yraommne none BnpansoRyeTRCH CTORITAME
B HATIPAMKY NOBCTAHHA, OpeMceproee - namiHHA,

[Inact ¢y ¥ ueil yac pIANpaukoBYETRCA B OpeMcdeproromMy noai dinoky Nel Ha
MaricTpanasii BApoOKH maacTie ¢ W cn (ropwsontd 370M 1 350M). Buimxori
WITPEKH POXOMATECA BiJl LHX MaricTpaieil 10 po3KpHTTA 1UIAcTa 3 yXuioM Jo 11
rpagycie, MoTiM Mo NOBCTaHHK noacta. CTOBOM CHpaUbOBYVHOTECH B HANPAMKY
IERATTEED

Y Do Ne2 npoBeicH] MANCTPAIBHI BIIKATOMHHI 1 BCHTHIALIHAKE WTpeky
nnacTa <" 1 KOHBECPHHH 1 BEHTHNAIIAHHH WITPEKH NMIacTa co. BHpobDkrM
MepedyYRAIDTE ¥ 30H1 PaHIle BRUINPANBOBRAFO] TapH (pOIBaAHTAXK YRATEHA).

KpinneHHa marictpaibHHX BHPODOK 30IHCHIOCTBCA KUIBUCBHM KPINJICHHAM
31 CIIB-27 13 minkHIcTIO YeTAHOBEH 2-3 paMM/Tor,. M.

Hop#unn BHIMEOBHX CTOBMIE BHIHAYAETRCA KOHQITYPAIIED BepXHbOI i
HHAHBO FrpaHAlE HIAXTHOM MO, TEKTOHIMHHMH MopPYIMCHHAME i IPaHHIAMHA
pobodHX noTy#HoCTel noactie. MakcumansHa nossuHa crnana 1500w,

IImacTi BUATPANEOBYIOTECA MO CTOBMOBIH cHCTeMl po3podkn De3 nmepexoay
NEB Y CYMUKHI cToBNH. BHIMKOBI IITPEKH 34 1aBAMH NOralUAKTLCH 4 118 HOBHX J1aB
MPOXOIATECH BIPHCIMKY A0 BUpODIcHOro npocropy. KepysaHHS NOKPIBICH - NOBHE
obeanenus. JJoeauna nag 180=2040) m.

Oruuennt Bubol obnaagnanl MexanioBannMy koMrnercamn MEJT-80 1 MEJI-
99, Mpoxoaka enpobor  3miHcHIocTRCA KoMmbDainamu 411T1-2M u T'TIKC. Kpinncnns
BHIMEOBHX IITPEKIB 3IHCHIOETECA METATIEBHM APKOBHM MOIATIHBHM KPITIEHHAM 3]
CBIT oy KILTITL

1.2.6 Hidsemmui mpancnopm

Jas rpancunoprysadis ripcbkol MacH Bl OMHUCHMX BHDOTE [0 IOIOBHOID
CTBOMA  INAXTH  Ha  Ueil  4ac [palioe  cHCTCMAa  MOBHOT  KOHBeepHsauii.
BUKOPHCTOBRYIOTLCH CTPIMKOBI KOHBCEPH 13 WIHpHHOW crpiuki B00mMM - THIIE
1LJITEO, 1JT80, 27180, na BHIMKOBHX KOHBCCPHHX IITPCKAX 13 WHPpHHOK cTpiagn 1000
1 1200mw - eme LJTIOOT, 2JTT00B, 2JIBEI20 - wa maricTpaikHHX KOHBCOPHHX
BHpOOKAX,

Ak nonoMixHME TPaHCNOPT 404 JOCTABKH MAarcplanie | BCTATKYBAHHA,
MepeReIcHHA NOPOIH H JHAeH NPHHHATA CHCTEMA PEHKOBOTO TPAHCTIOPTY Ha KOJIW
900 mm. Ha wmaricTpanbHuX TOPHIOHTATEHHY BHPOOKAY TMPaIioe JTOKOMOTHBHHH
TPAHCIIOPT 13 BUKOPHCTAHHAM AKYMYIATOPHUX chextpososzis AMBEJ], santamHux
paroHcTok BI'-3.3 1 nacasupesknx saronis BLI-18.

T BUKOHAHHA TPAHCHIOPTHHX ONEPAlil M0 BIIKATII NOPOJM, JOCTABIL
BCTATKYBAHNHA, MATEPITIE | moacid nependavacTees  30epekeHns  BUIKOYYBAHHA
AKYMYIETOPHIMH enexTpoiosaMi THITY AMB] wa kommo 900 wm,

Barora mopma nmoiana (De3 o0MEY MACH BATOHETEH ), BHIHAYEHA PO3PaXyHEOM
CTAHOBHTE 43 T, o Bianoeigac gia 9 a0 13 paroHeToK v CKIai,
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llo suiMkosum, OoprosoMy 1 30IpHOMY WITPEKaM JUIS  BHKOHAHHS
JAONOMIKHHX  ONEpanii  UpOCKTOM  nepelDadacThed  BHKOPHCTAHHA  KAHATHHX
macmecHHAx gopir Tany JIKHI-1 { a1 no3gonsoTts oDCnyropyEaTH BRpODKY 1o 2
KM,

[IpoekTomM nepenbavyacThCA BHKOPHUCTAHHA BaroHeTok BI'-3.3 nna BUKoOHAHHA
BCIX JIOTIOMDKHMX TPAHCTIOPTHHX ONEpauiii 1Mo MaricTpalbHHM 1 JUBHHYHHM
BHpODKaM,

1.2.7 Benmunayia waxmu. Jezazayis

[Maxta im. 'epois Kocmocy BiHECCHA [0 HAAKATEIOpPHOT N0 MCTaHy i
HeDesnedHol no BHOYXOROCTI BYTUIBHOTO iy, 3a dac T podoTH panToBHX BUKHIIE
BYTUINA § raty He CIOCTEepITanocH.

[To nawwm penpecidnol 3ok, BakoHanol - BI'CO s TMaenorpana
abCoMoTHa METAHORICTE maxTH ctanoeuTe 40,8 v'/xn, rigmocna — 24,42 v/t

[lpopiTproBaHHA  WaxTH B Ol 4ac  3OIACHKCTECA  BEHTHIATOPHORD
yeradHopkow BPLL-4.5 (375 ob0/xB), po3Talnopadol v roJI0BHOTO CTEOJA.

Perymopanna pexumMy podOTH BeHTHIATOpa HIHCHIOETRCA 3IMIHOI KyTa
YOTAHOBKH [1I0MIATOK HOrO HANPABIAKYMMX AAPATIE, 4 PCBEPCYBAHHA BCHTHIALIIHOIO
CTPYMCHS NOBITPA - NEPCMUKAHHAM TONOMCHHS 1871 ¥ KAHANAX YCTAHOBKH.

Cxema NPOBITPIOBAHHA 1HAXTH - UCHTPAILHA, cO0cld NpOBITPIOBAHHA -
BCMOKTYBANLHHA, CBIKE MOBITPA MOAACTECH MO JONOMEKHOMY CTBOJY 1 MOBITPAHIA
CRCPANORHH], BHEIJT BHXLIHOND CTPYMEHID TORITPA HIHCHIOCTRCA MO FOJOBHOMY
CTBOITY,

Cxema npoBITPHOBAHHA BHUIMKOBHMX IIUMAHOK BOIBPATHOTOYHA 3 BHIAYCHD
BHXUIHOTO CTPYMCHA Ha MacHB BYIind, Mo NOACTY ¢ — BOIBPATHOTOYHAA 3
MICBEKTHAM | BHIA9e10 BUXLIHOTO CTPYMEHS Ha MacHB BYTILIA.

[IposiTproBaHHa rapax-3apaaHuy kamep 1 cknagy BM einocobnene.

[cHYIOHA CXeMa NPOBITPIOBAHHA AXTH HACTYIIHA:

1.2 8 Texuixa eznexu i npovcanimapis

3a JAHHMH FeoNorTHOre 3BITY, BYTUIRHI ITACTH | NOPOAN He HebDesneywHl mo
PANTORHM BHEHIAM 1 TIPCEKHM YIApaM, M0 MITREpIAYCTECE 3BITOM eKCrayaTaii
[IAXTH.

Cnopyan nigioMHHX, BEHTHIATOPHHX 1 KOMIPECOPHHX YCTAHOBOK MAalTh
BEHTHIIAIIIO T8 JTKBITAIIT TEnma Bijl Ipamiodoro BCTATKYBATHA, AKe HeodXIIHO B
NITHH NOpPY.

[li cnopyay ocHaIICH! BAHTAXOMLTHOMHHMH 3ac00aMH 114 PECMOHTY 1 Oraaay
BY3JIB YCTATKYBAHHA.

YacTHHH BCTATKYBAHHA, #HKl O0CPTAKOTECH, 0DMOPOIKCHT  KOMYyXAMM 0
FAXHCHUMH IUTAMH, OFOPOKCHHA MAKTE TAKOK TCXHOIOMNYHI NPOPI3H, IUIOMAIKH
Jans 0DCIYrOBYBAHHA BCTATKYRAHHA il CNCKTPOYCTATKYBAHHA,

JloTpuMano BHMOTH  OpPOTHOOECHHHX  HOPM ¥V YACTHHI  3acoDIB
MOGHEHKOTACIHHA 1 BHXOJIB 31 CHopya. ¥ cHCTEMax aRTOMATHIAWN nepeabaqden|
HEOOXIIHI 3acolH 3aXMCTY, CHIrHalizailii, DJIOKYBAHE | KOHTPONIO TEXHOMOTIMHHX
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[apaMeTpIB IpH podOT] YCTAHOBOK,

PospaxyHkH NOKA3VIOTE, WO OWIKYEAHI piBHl BIOpamiil (saraneawil - 99 10,
nokankHuHE - 105a0) we nepeRHIIYIOTE HOPMATHBHHX 3HadeHe-101 1 112700
BUTMORITHO, TOOTO JIOJIATKOR] 3aX0TH He MoTRInH,

Odikypanl pIBHI IWYMY B OYMCHHMX 1 MIAMOTOBYMX BHOOAX (92 1 9610)
NEPEBHITYIOTE HOPMATHEHI 3HaucHHA (B0a0), Tomy, eianoeigHo no «lvcTpykmil i3
3abeanedena WyMoBOD i Bidpamiiinoel Oe3mekH mparll v BVTIIBAMX mIaxtaxs, LA
ECIX IPALliBHHKIE, IO NAMAKTHCA BIVIHBY BHPOOHHHOID LOIVMY, 3aCTOCOBYHITHCA
3AcO0H HIWBIIYATLHOIO 3AXHCTY THIY «bepyrms.

[lpr BHiMIL mOacTis co, ©pp® H ©)), ¥V MICIHX MHIOYTBOPEHHA MpH BHIMILI
BYIULAA, OPOXOAU] BHPODOK  KoMOAHHAMM, HABAHTAMCHHK, NCPCBAHTAMCHHIO |
POIBAHTARCHHIO TIPCLKOD MACH, 3FANSHKHO B PIEHA NMHIOVTROPECHHA, MPOCKTOM
TTPHITHATE BHKOHAHHSE HA MIAXT] HACTYTIHHX 3aX0IIR:

= ApOIICHHA B MICILAX IHTEHCHBHOTO NMHIYTROPCHHAHA,

- VCTAHOBEA BOIAHHX 1ACT0OHIB,

- IHIHBITYATBHI 3ac00H 3aXHCTY BIJL TTHITY;

- IO0AAEaHHA 3M DL]}’BEI‘-IiB A0 BOJH,

- nofava MOoBITPA A0 OMMCHMX | NIATOTORYMX BHOOIB 3 ypaxyBaHHAM
ONMTHMATEHOT MIBHIKOCT] HoTo pyXy Mo MHIOBOMY (akTopy.

Jas nonepepxeHHa i okamsaull BYTUIBHOMO IATY HAE CXIAHHX 1 3aXIHOMY
MAFICTPANEHUX KOHECEPHUX LIITPeKax ropusodty 350M nepeabdavuaetsen:

- NOOLIKA IWTPEKY;

- YCTAHOBKA CIAHUECBHX 3aCTOHIE,

- 3OHPAHHA, IB'SIVBAHHA MATY, AKS BIIIKIAT0CH,

Hna  MOKIHBOCTI  BHEOHAHHA  BUIMORIIHHX  3aX0JIB  MPOEKTOM
nepeadadacTeCa PO3BEICHHA MO TPCLKHY BHPODKAX NPOTHIOKEKHO-3POLIYBANBHOTO
TPYOONPOBOAY i 2a0e3MeMeHHA CMNCLIATEHHM VCTATKYBAHHAM | MaTeplanaMu [11s
DOpoTROH 3 MHITOM.

3 METOH) 3HHMCHHA I[HIOVIBOPCHHA [PH  BCACHHI  OMMCHHX  podir
nepeaADavaeTed  MONCPeJHE  3BOJMOMKCHHA  Byrua B smacusl.  Jadwil  saxig
FUHCHIOETECA 33 [JONOMOTDI0 HATHITAHHS BOJM B MAcHE BYTUUIS 110 CREPIOBHHAM
noewuuow  T0-80m, npobypennm nonepeay ouncuoro Bubow 31 abipworo i
toprosore  mTpexis.  Jliaverp  ceepanoenn 45umMm,  Ceepanoeuuy  DVPATRCA
napanensHe ouHcHOMY BHOOW. [Ipw maxom ouncHoro BHOOID Ha BETHYHHY 30HH
OMOPHOT0 THCKY 10 MIIKIK4EHOT 10 Hacoca CBCPLIOBHHN OCTAHHA BIAKIHOMACTHCA,
a 10 Hacoca MIKTHYAcThCA HOBa CREDITOBEHHA.

boporeba 2 maToOM B 0UHCHHY BHDOAX 2THCHIOETRCA IPONTEHHAM TIpH podoTi
ouHcHOID KoMOaiiHa. [luroma BuTpaTa BoaH CraHoBuTs 25 /T

[lo sMicTy KpeMHEIEMY DOPOAHHE nua e cnankosodesneudni. Hpn dubumx
KOHICHTPALIAX  BYIUILHHI 101 MOME  3HBHTHCH  NPHYHHOI  3XBOPHOBAHHA
AHTPAKO3IOM. ¥ 3R'AIKY 13 UMM 08 IHIHEIIYATEHOTO 3aXACTY OpPraHiR JHXaHHA
PODITHHEIR NepeadadarThecd BHKOPHCTAHHA NPOTHEOMHITLOBHX PECTIPATOPIE THITY
TTPIIT742, ediekTHRHICTE AKHX CTAHORHTE 99 %%,

3acTOCYBAHHA PECHIpATOPIBR JO3BOMAC IHHINTH NHAOYTEOPEHHA TOBITPA 10
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Hopsu LK.
Temneparypa NoBITPA B WaxTi #He Oyiae nepeemuryeaty npunyerumux [16
IHAYCHE, TOMY 3aX0/IH 1010 11 3HHHKCHAA HE Nepea0avaloThe,

1.2.9 Heicme ayeinisa

Byrinng mwaxTH, 3a 1aHHMH TeonoridyHux 3eITie, BIAHOCATECA 10 Mapox [0 i
I'. Benwamna 3006HOCTI HHCTHX BYTITEHHX Na4M0K 3MIHETRCA BT 4 10 |8 BIACOTEIE,
3 YPAXYBAHHAM 3ACOPCHHA NPHPOIHHMH NpolapKaM - 30UbwyeThea g0 30%. [lo
CepeIHBOMY BMICTY CIPKH BYTINIBHI MUITACTH MANO- | cpedHbocipkori - Big 1.2 mo 2
BIICOTHIE.

Benuuuan 3HAYUCHE [OKASHHKIE AKOCTI, 33 JAaHHMH [COJONMHOIO 3BITY,
Hapeaerl B Tabaum 1.2, @akTuaHl NoKasHIER SKOCT] cEnanu: soaa - 37.0%, cipka -
0.93%, sonoricts - |1 1,1%. Hopma saxocti nmo 3om; cepeans - 40%, rpanmana - 52%.

1,210 Texnoroaivnut KOMRACKE ROBEPXHI WX

TexHonoriyumi KOMIIEKC HA TMOBEPXHI IAXTH CKIATAETECA 3 HACTYITHHX
BV3TIR, CKOMIOHOBAHWY ¥ JIBOX DITOKAX TOIOBHOTO H JI0MOMIEKHOTO CTBOITIR:

# BYTUIBHOI'O KOMILICKCY:

;"‘ [P HOND ROMIICKCY

FKOMIUICKCY 0OMIHY i BIKOUYBAHHE BATOHCTOK V HAIaxXTHIl cnopyil
JOIon IEHOMD CTROMA.

ByTineHui KOMIICKC,

Byrinng 31 CKIMB 4epes BHPBH HAAXOJAWTH ¥ Bl NpPHAMaTeHl OVHKepa
saraneHo cMHICTI0 120 TOHH, 3 AKMX XMTHHMH SKHBHABHUKAMH 1 CTPIMKOBHMH
KOHBCEPAMH MOJacTheA Ha Oea poxotH Tuny I'ITS1A, ae posginaeTteea Ha wiacw
F100 v 1 O-100 v, Byrinma knacy + 100 MM HaIxXoInTe Ha CTPIYKORI KOHBEEPH, J1€
ITIHCHIOCTECA BHDIPKA CTOPOHHIX NPEIMETIE | BENHKOraDapHTHHX WMATKIE NOPOIH,
MOTIM 4epes KONOOH HAIXOAHTE ¥V IBA OCCPEIKH aKYMYITHYHX DVHKCPIE EMHICTIO
2000 ronn. 3 DyHEEpPIBE BYIUUIS 33 J0N0MOIOH XHTHHX SKHBHIBHHEIE 1 00TiM
CHCTCMH CTPIMKOBHX KOHBCOPIE TpaHcnopTyetsed Ha LIOM «llasnorpagcekan.

Mopomuui komnnere, [lopoaa, BHIada CKIMOBHM NUIHOMOM TOIOBHOTO
CTROMA, Yepes POIRANTAKYVBANEHHH NPHCTPIH HAIXO0IWTE ¥ TpHAOMAHE Oyrkep ( [0
TOHH), 3 AKOTD XMTHHMH HHBHIBHHKAMH 1 CTPIMKOBMM KOHBCCPOM HAMPABRTACTRECA B
OYHEEpH MYHKTY HABaHTAMKEHHA B aBTOMAIOHHH. 3 DYHKEpPIR Mopoaa 3a JONOMOTOR
AUeHAEHUKIE THITY KT-14 BanTamuThed B ABRTOMAINHAH, AKHMH OCTABIAETHCA Ha
MIOCKHIA Biagan.

Komnueke obMiHy §l BIIKOMYBAHHA BArOHETOK YV HAJWMANTHIN coopyai
JAONOMIKHOro cTBoMa. ODMIH BATOHETOK Y KIITAX MOBHICTIO MeXanizopanuii. KmiTi
BCTAHOBMIKTECH HA NOCAJKOBMX KVIAKAX, AKI MawTh npueog. CTBONOBL ABCpI
Ei,,Ll.I‘EPHBEI.]*U'I'I:-UH A IO IO OO HD EI]'pli.'-]'ElTi.H- AE-H, BAMOHCTEH BHIITOBRYVHITECH II'.i
KITEH 1 HAJIXOMATE ¥ 30HY i1 kanatHux wrosxaqis, Hakonuuenl naprii sBaronerox
KAHATHI IITOBXAY] BHIAKTE 31 Me#&l HATaxTHol cnopyiad. [logava BaromeTor 1o
KIITEH FTHCHIE TRCE KAHATHIMH IITOBXAYAMI | arperataMy oDMIHY BArOHETOK.
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{1.2.11 Ouueni potomu

Binosuino 10 KyTa NaiHHg T DOTY:KHOCT] IUECT4, 10 podoTH NPHAHATHIL
MeXanzoeaHHd kKoMmnneke KJIRO 3 kombainom KASRD., JIna nogawi emyneci B
TUIPOCHCTEMY MEXKPITUIENHA BHEKOPHCTORYVIOTRCH 81 macocm ctammi CHT-32.
[lonepea napH, nig METANEBl BEPXHAKH PAMHOTO KPIMUVIEHHA BCTAHOBIOCTHCH
KPINJACHHA NOCHIeHHA 3 riapaeniviux cTiiiox I'CK wa epiacrani 40-30 m nonepeni
JIABH.

TexHonoriyna cxeMma nepeidadac YOBHHKOBY BHIMEY i3 (pOHTANBHOD
caMozapyOkor koMmDaiiHa Ha KiHUeRHX AinaHkax naed. [lepecyeanns  cewxnii
KpIIeHHA 3AIHCHIOETECA ClIIOM 33 MOCYVBaniaM koMDaiina. Kepysanua nokpisneio
[OBHE ODBANCHHA.

ITo nmarl BIAOMTE BYTINAS TPAHCNOPTYETECH CEPCOKOBHM Koneecpom CII-202
0 ADIPHOTO WITPEKY, & WaaXoJHTh Ha ckpedkorMil nepemantaxyeau [TTR-1, 3
NoJadbLHM TPAHCTIOPTYBAHHAM Mo cTpiukosnx Konpecpax LJITS0, LJIS0 abo ZJITSE0
HH'EI-}’CTPILI EEI}HDH}’ CTPYMCHRY HDBIT‘FH i B‘\-THE'C]'I}"EHHG]’D IMC3ICHE:A, n]ﬂHBHEIHHHH
koneeep CTI-202 mo3ronge poaMicTHTH TOMOBEM | CHCTEMY mofadl komDaiinma Ha
LITPEKAX.

Marepianu Ta VCTATKYBAHHA [OCTABMAKTECA M0 DOPTOBOMY 1 20IpHOMY
MTpeKax KAHATHHMH MiJomEeHHMHE  JoporaMi Tamy JJKHJL

Jns DeanepepBHOIO ABTOMATHUHOID KOHTPOIK BMICTY MCTAHY B PYIHHYHIA
ardocipepl desnocepeHs0 Ha podoudx Micusx npuiimacso npunaan CMC 12,
wCurnan-2», Ak nepedocHl JaTuMKl KOHTPOIID METAHY BHKOPHCTOBYIOTECH [IAXTHI
mrepipeposmeTpu HTH-10, IHHA-11, «Churuan-2s.

1.2.12 Tposedennun nidzomoeuux § Hapiznux supobox

BignoeiaHo 10 OpHAHATOrO cnocody MIAMOTOBKM MUATOTORYL BHPOOKH, AK
MATICTPANbHI, TakK | BHIMKOBI TIPOBOJATLCA MO MAACTY 13 MPHCIYMKOW Topid i €
MpAKTHYHO TOPHIOATANBHHMH. Y 3B'W3IKY 13 UM BUImoeiHo Ao «lIporpecuenmx
'I'C.‘-'lll'[ﬂ]lli:ll'j"iHHK CXCM Pﬂﬂpﬂﬁﬁli J.IJIE.I:"J."i.H Ha I:I}"I'II.'II:-HH.‘-'[ IAXTAX 1/ IIPUBHJJ;QHHH
MAFOTOBYNX BHPODOK NPUIHATI DPOXIIHHLEK] KoMDadan thny 41H1-2M u UHEC.

HPUEE,'IU]II[H ].‘.Iﬂ.'ipi'.iEiH.K nmeveii 'ﬁIiEEIIHJF.I'LEH 3 JLOTIOMONGM) ]Ii[IIEEIEI].'!Ii.':I-I[]-'II
koMOainie TRny KH-T&.
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L CYYACHT METO/IH TPOTHO3Y SMIMMEHHA IMAFPYBATOTO
MACCHBY B CHCTEMI «IUAPYBATHH MACHB-KPHLIEHHAH
BHIMKOBOI BHPOBKH»

2.1. Cran npodaeMH KpilviecHoA BHIMKOBHX BHPOOOK B CIA0KHX MOpoIax

HamiiimicTs 1 eekTHRHICTE podOTH BYTUIRHOT MIAXTH O0YMOBIEHA, B TIEPHTY
HEPIY, 3A0CICHEHHAM HE TUIBKH CTIHKOCTI TIPHHYHX BHPODOK, a i 30¢pekeHHAM iX
CKCTUTVATALIIHAX XapakTepHCTHE 34 JIHYAMH HopMaMm# | npaernami deznexn [1.2].
Tomy omuam crapy eupodok, oco0MHBO MIACTOBHX, M0 AKHM HWIVTE OCHOBHI
TPAHCIIOPTHI NOTOKH BYTUUIA, HCODXIAHO NPHALIATH HAICKHY YBaIy.

Ha #ane, HAagRHAa TEXHIKO-CKOHOMIYHA IH(QOpMAaINId Npo cTaH NIATOTORYHX
BHPOOOK Ha maxtax VYEpaiHH TOKH He BHEIHEAC onTtaMiaMmy [3-6]. 3awipwu
MnepeMilicHs B MIATOTORYHX BHPODKaX Ha waxtax 3axigHoro [lonbacy BKasyrOTh Ha
BHCOKY IHTCHCHBHICTE TPOLECY 3PYIICHHA WApYBATOl BYTIEBMICHOI TOBIL cnabKmuX
MOPIT Ha BCIX TUIATKAX TepHMeTpa BHpoOKH (HepiIko neperHmIVioTE | M 1 Diabme),
IO TAKOA NIATESPUKYIOTE PO3PAXYHKH 3a HOPMATHBHHMH METOIHKAMH.

KpiM Toro, wapyearta ByraeeMicHa Toeia cnadbkux nopia 3axinnoro londacy
MOpoIAYE BEpail HEraTHBHAe ABHIIE - TVIIAHA ToOpiTl MIOMEBH - BHPODOK.
BigsHavacThes, WO NPOUCC 3AMMAHHA NUIOWEH MANOTOBYHX BHPODOK BLIOYBACTLCH
B Tiii um iHWii sipi B fararsox periodax Joudacy, Haiidusw ivreHensHo ueil Bu
NPOABIE [IPCEKOTD THCKY Mae wmicue B Jaxigsowy Jlosdaci, je foro sioms
MO3HAYACTRECA HE TUILKH Ha achopMaiil KpinacHHs, 3MCHIICHH] NEpepisy BHPODOK
(REHTHIAIA, BOJAOBRIITHE), ame 1 Ha 3acodax TpancnopTy (He J0TPHMYIOTRCA
MIHIMAIBHO JOTTYCTHMI 3a30pH, MAKCHMAALHO JOMYCTHMI KYTH HAXHIY peikoBoro
WAAXY 1 B pAdi BUnaikis eiadveacTeed iforo pyiiHyveadHA. Haeoaatecs aaxi, mo
Oineire 40% BUpoDOK BHMAraldTh HEOJHOPASOBHX PCMOHTIE | MEpeKpinicHHA
MpOTATOM NepIOTyY X eKCITvaTailii. AHanoriiHy IVMKY BHKIAJeno B podoTi, de
BKAZYETBCH HAA3BHYAHHA AKTYANBHICTE 3a0C30CUCHHA  CTIHKOCT]  [IANOTOBUMX
BHpODOK WaxT JaxiyaHoro Joddacy - HCODXIIHICTE B PEMOHTI BIAUYBAOTE 0 S0% ix
nporTsaiocTi. OcodIHBO HEraTHBRHO HA  CTIAKICTE BHPODOK  BIUIMBAE  IIYUIHHA
maomed, BHacmaok woro B [IpAT «/ITEK Ilapnorpaasyrinnss B pisnl pokd
FTIHCHIOBATACH IPHEAHHA TUIOIMEH CYMaPHOW JoREHHO0 Dineine |30 kM, peMonT
peikoBore mMAsxy - omiskoe |80 kw13 zafmaTicTio g0 10,4% B yeIxX nyEeMunx
poOITHHKIBR HA 3a3HadcHUX onepauiax. OcodaHeo BaKKl YMOBH NMUITPHMKH BHPOOOK
COOCTEPITAOTECA  Ha rauDHHax, Takom €  BiIOMOCTI, 0 NIATBEPIEVIOTEH
HAIIBHYANHTY AKTYATRHICTE NpodaeMH DOpoTEOH 3 TYVYIHHAM IIJIOIMBH: 4YacTKa
BUTPAT HA MATPHMEY BUpoDok gocarac 15% B coDiBapTocTi BHAODYTKY BYILULIL, A
45% BCIX BHPODOK, WO BUMACAHTL PEMOHTHO-BLIHOBIKBANLHHX PODIT 00YMOBICHI
TPOABOM 1TV IHHA,

[llo cTocyeTRCE EPUIEHHA NUITOTORYHX BHPODOK, TO HAHDABIL IAPOKE
MOUIHPEHHA) HAHIITE MeTanera nogatavsa, wartposa poanosda sxkol (KIHTTIT) =
MMpAT «JITEK Tlarmorpaagyrinngs BHEOPHCTORYCTRCE ¥ 82.7% Bl 3arankHOoro
00CATY MeTanokpinicHHA. Bel JocaliHHEH NoB'S3VIOTE BHUCOKY IHTCHCHBHICTH
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[MPOABIE TIPpCBKOr0  THCKY B 3axigHomy  JonbDaci 3 mauko-MexaH1dHHMH
BIACTHBROCTAMM ApVEATOl ByraeemicHl topul. Pogormme 3axiymoro JJondacy
oxonmoe m'aTe padorie ([leTponapmecksxui, [lasnorpaacskni, HopoMOCKORCEKHH,
[Mapyuancexni 1 Jlomiecexuit) JIminponeTposcekol 1 Xaprkiscerol obnmacteit, a
BEMILYHOTE nmopoad Ha 80% npeactapacHl IMHHHCTHMH 1 NIUAHO-TTHHHCTHMH
cnaniAaMH (onip cticHenHw Bia 2,3 MIla no 62 MIla), cxuneHuMH 10 paMOKaHHA, |
o 20 mimianuMH cIamaMe 1 00BOIHEHHMH MICKOBHEAME (OMIp cTHCHENH BIT 22
bMIla mo 67 MIlla). Ilpu possokansi cinadml erpadaote a0 50 .. 80% ceoix
MiHicHHX BnacTHpocTeil. [li madi HapedeHi OnA OWIHKH MEPCNEKTHBH CTHKOCTI
MAHOVTHIX MATOTOBTHX BHpoOOK. 3 oqHoro DOKY, Ha BEKe JIOYHY MAXTAX Mepexi
Ha DUILL MTAD0K] FOPH30OHTH NPHABOAHTE 40 PI3KOI0 SHIECHHA CTIHKOCTI BHPODOK.
3 mmore 00Ky, OVIIBHHOTEO HOBHX 10aXT NpH OCBOCHHI 3ax1IHO] HACTHHH
POJOBRHNIA, HANPHEIA], B HOBOMOCKOBCEKOMY paloN] ITEHETRCH 3 UIE OUTRIT
HHILKHMH BIACTHROCTAMH MILHOCTI BYTICEMICHOT TOBRILL

OT#e, 3pocTae BUINOBIIANBHICTE ¥ MPHHHATTI TEXHIYHHX pIlIeHE | TIPOTHOI
CKNAIOBHX IMIHH CTAHY MACHBY B MpOMec BeJeHHA TIpHHYAX podiT nadyeae mie
OIIbLI BHCOKY 3HAMHMICTB. ToMy HeoOXIAHO po3poDAATH METOAH, AKI JO3BOIAIH O
ONepaTHBHO 3AIHCHIOBATH JOCHTE [OCTORIpHHMI 1nd moTped NpakTHEH OporHos
MPOABIE TIPCEKOTO THCKY B KOHKPETHHY TIPpHHHMO-TEONOTIMHAY 1 MPHAMOTEXHIMHIAX
YMOBAX CKCIUTYATALIT NrOTOBMMX BHPODOK.

2.2, PO3IBHTOK reoMeXxanivHuX MoJTedTed JOCTiReN A CTARY CHCTEMH
«MOPOANAH MACHE - KPINIENnA BHpodKH»

[Tpn eupimenni 3aplank TeoMeXaHiKH NOCTIHHO JOBOIMTHCH CTHKATHCA 3
NpodaeMol po3paxyHKyY CHCTEM, IO MakTh CKIALHY eoMeTpHYHY KoH(pirypariw i
HEpervIApHY Pi3H4HY CTPYVETYPY. [ipchkHil MacHB | MopoaH AKI CKIAJAKTE Horo
MAKTE BEIHES WHHCIO  XapakTepHCTHE. o0k #AKHX TMpH  MATEMATHYHOMY
MOJCIHBAHHT MO#JIHBHH TUIBKH NPH BHKOPHCTAHHI KIHUCBO-PISHHLEBHX CXCM
pospaxyvHkie. B gannii uac cranfaprom jge-(akTo NpH BHPILICHHI MeOMEXaHIMHHX
3a/144 CTaR MeTo] kiHterux enementis (MKE).

3 wima 60-x 1 go cepemmmn 80-x pokie XX CcTONITTE BHKOHAHI BEIHKI
JOCTUTRCHHA BYCHHMH-MEXAHIKAMH, AK] 3aKIATH OCHOBY METOI0M0r 3aCTOCYRAHHA
MEE 10 mupnnmenns 3aBjladk TEOMEXAHIEH B MPYHRHOW 1 NMPYEHO-THIACTHIHIH
MOCTAHORLL. ¥ e Neplol OCHOBHOK MpoOACMORD, L0 MEPElKOIHAC HPOKOMY
sactocyeanHie MKE B reomexadixd, cTana HeRUAMOBIAHICTE MIK CKIATHICTHO
CTEOPEHHY  MaTeMaTHYHHX Moaenei I ODYHCTIORATEHHMHA MOTYAEHOCTAMH
KOMI'HOTCPIB.

(JcHOBM  MeTOAOMOrT  PILUCHHA MCTOAOM  KIHUCBHX  CIACMCHTIE  BCIIHKOT
KUILKOCTI PITHOMAHITHUX 3ap1ane Maremaruunol @isukun, Qs supimenns diznuno
HEMHIIHNNX 3am1ad OyI0 3anponoHoBaHe TPH BAPianTH METOAY 30UILIICHE. IMIHHOT
WOPCTKOCTI, TOYMATKOBHX HANPYy#HEHL | MovaTKoBuX Jedopsamii. Bol sasnanns
POITNAIAIOTRCA 8K TUIOCKI, 2 B OCHOBRY PITEHHS MOKTATEH0 METOI mepeMIlmens 3
BHEOPHCTAHHAM i?ﬂl’]ﬂpﬂMETpH'-IHHl KIHIICBHX ClIEMEHTIE,
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B pobon dageesa Ab. sHauHa vyeara npualicHa oDMIKY HCOJHOPLIHOCTI
PIEHEO-MEXAHIYHHX TOKA3HHKIE NOPLL, 0 CKIAJAI0TE MPCLKHil Macuie. [Iposeaeno
KIACH(IKALID MATEMATHYHHX MOAeAeH nopiad no X minuoctl. Ilokazana MeToanka
INTErPYBAHHA MaTEMATHIHHX MOJOened Topil B pO3paxyHEOBY CXeMy MeToay
CKIHYCHHHX eneMeHTIE, OcodIHpo cnil BHAUTHTH pllieHHA 3a1a4] pHidadenna HIAC
FpceKOT0 MACHBY 3 YPaXYBaHHAM TNOBHOI TiarpaMH «Hanpy#eHHA-IefopmMariin.
JanpomoHoBaHa METOIHKa TOMYEY PIIEHHA 34 JOTOMOTOK) MeTony (KTHBHHX
IVCHIE  J00pe  VIrOLUEYETBCA 3 CHOPreTHUHHME  VABICHHAMH IIp0  PIBHOBary
CYLITEHOTO CepeiOBHILA B IMO3AMEKHOMY CTAHI MATEPIATY.

3a gonomoro MEE mposeaeno anams noeeTinkd NOKPIBT 09HCHOT BHpOOKH
B OJHOPLIHOMY TOHKOCHOICTOMY NOPOJHOMY MacHel. Pesyaetarn OVIH OTpHMAaHi
JANH BHPIMICHHA NI0CKOT 3373491 B MPYAHOK MOCTAHOBI,

ITpr upOMY aBTOPH BHEOPHCTOBRYBATH ANTOPHTM MacITabHOTO 30UTRITEHHS
nepeMilieHs, sanponodoeaduil JL.Cerepaingom. [IposeacHo noplBHANEHHH aHanls
pPONOALTY HANPYACHE B ODHOPLIHOMY 1 TOHKOCIOICTYH) TIpCBKOMY MacHBl V
pimenHi BpaXoBVBATOCA BIA€MHE MPOKORIYVBAHHA IMapiB Ge3 TePTA Ha Mailanydukax
KOHTAKTY. OTpHMaHl pesynbTaTH OyIH BHKOPHCTAHI AN BHPILWICHHA OCHOBHOTO
MOCTABNCHOMD 33aBIAHHA, 4 CaMe, BHIHAYMCHHA TeOoMCTPHYHHX IIHFHHETpiB 30HH
MpOCiIaHAg TOKPIBTL HAT OUHCHAM 3a00eM.

MaremartHaHe  MOLCIBAHHA  MCTOA0M  KIHUCBHX  CICMCHTIE  NPOLCCY
TAPOKCHHA  30HM  PYilHYBAHHA nopla nodausy  BUpodKa 1 3aKOHOMIpHOCTL 11
hopMyBalEg B 0DIACT] NCPEPOINOALTY HANPYKCHE BUKOHAHO B podor [ 7], Metogom
KIHLCBHX CIEMEHTIE BHBYcHO [ 8] npocTopose HanpykeHo-1eopMOBaAHHIT CTAH TPH
IBCACHH]  KpPINACHHA-00poDIcHHs B 3ad0l  supobdkw. Punenna  3apjanas
BHKOHYBANOCA TIPH PI3HHX TEOMETPHYHHX MapaMeTpax HeoIHOPIIHOTO MapyBaToro
MACHBY 118 BHpoOKa KPYIaoro nepepizy, posramoeaHol B coabKMX TIHHHCTHX
nopoaax.

MeTonuka, no Jo3B0ONAE YHHEHYTH iTepaniiiHoro npolecy npH BHPITIEHH]
HEIMHIAHOT 330841 reoMexaHikn, HagedecHa B podor [B]. Pospobnena npoucaypa, aka
OD'EAHYE METOLM SMIHHHX [APaAMETPIB [PYAHOCT] 1 I0YaTKOBHX JedopMaliii.

Koumbinosauuii  Metojl  pospaxyHry  HANPyKeHo-1eopMoBAHOID  CTaHy
FMPCEKOND  MACHBY  PO3podIcCHHH  HAa OCHOEL CNIJALHOMO BHEODHCTAHHA PIIHHX
KIHIEBO-PIZHHIICENX MCTOAIE, 3anponoHOoBaHa METOIHEA POIHPIOE MOEIHBOCTI
POIPAXYHEY TIPCRKHX MACHBIE B HeMIHIAHIA MOCTAHORI, ANe aRTOPH HE HAROIATE
MATEMATHYHY (OPMYTIOBAHHA 3aBIaHHA, WO 3adeinedyye nepexia npH BHPILCHHI
3ABJIAHHA 3 OJHICK KIHUEBO-PIIHHLIEBO] MOIEN] B IHIIY. JOKpeMa, JATHIIAEThCA HE
POIEPHTOI OJHa 3 OCHOBHHX I'I]EIEIEIJIEM - BHIHAYEHHA TpadHYdHEXx YMOE Ha
MAHJAHMHKAN KOHTAKTY PIZHHX KIHUCBOPISHHLCBHUX CXCM.

B podorn Jlamonisa €.B. pospobicHa MeTOAMEA PO3PAXVHKY OPOIHOIO
MACHRY, OCHADICHOrD JICKUILKOMA cHeTeMaMmu Tpiaue. CTROPEHO MaTCMATHUHY
MOJIETE MILHOCTI MATCPIany, 10 BPAXOBVE BIUTHE KVTd HANWIY CHCTEMH TPILINH,
POICIKAIOTE  MOPOIY. 3anponoHoBaHa YHCeIbHa MOOeTk MacHBY, MOPYHIEHOTO
CHCTEMAMH TPINHH, 13 MOEIHEICTE HAOMHO 1 3 JOCTATHIM CTYTIEHEM TOMHOCTI
OLLIHUTH HATPYACHO-1e(lOPMOBAHHIL CTaH TPELIHHOBATOIO MACHBY.
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Y poborax llasnosoi JLJ posrisHyT acnekTd MoAclHBaHHA 0D'€MHOIO
MPAHHYHOID  HANPYKCHOMY  CTAHY  BYIJICHOPOJIHOTO  MACHBY  HPH  IIUT3CMHIN
BLANMPALLOBYRBAHH] CRITH MNIACTIR, ¥ NPONIEC] POIPAXYVHKIE BPaXOBVIOTECH KYT
BHYTPITHEOTO  TEPTA  TOPUL,  KYT  TaTHHEA  TIacTIB,  PoEsxo-Mexaniam
XAPAKTCPHCTHEH OKPEMHX MOPOIHMX MAacTiE. AK KpHTEplil BTpaTH MILHOCTI
BHEOPHCTOBYETECA ViaransHeHMHd kputepii Kynona-Mizeca, mo no3ponse i1cTOTHO
CTIPOCTHTH MPOTEIYPY BH3HAMEHHA ME®i 30HH TOPYITEHHY Nopij.

3 HABCIACHOIO oraaay  BHOHO, WO BHEOPHCTAHHA METOOY CKIHYEHHHX
CIEMEHTIB TPH BHPIMICHHI 3ABJAaHE FCOMEXAHIKHM THAXOANTE Bee DIUNBLI W pOKHI
marason sacTocysamid. [locTifino yVAOCKOHATIOETRCA 1 VCKTATHIOETECA METOTHKA
[POBCACHHA pospaxyHKIe 3a gonomorow MKE. Pimicnda ob'emuoi sanau B npyxHo-
MIACTHYHIA NMOCTAHOBRII B TEOMEXaHIKH cTano HopMow (3], Y Darateox BHnagkax
JOCTUIHHEH BPAXOBRVIOTE BEITHKE HHCI0 YHHHHKIE 11X KOMDIHAI, SK1 MaloTh
RAPARKTCPHCTHEH MOKANMBEHHX Eﬁ'ypEHb cHCTeMH, Po3BHTOK MaTeMaTHHMHMX MOAeneH
HANPABRICHO HA MOIWYK J0CTYIHOK TOYHOCTI PO3IpaxyHKY, TNPOBEACHOTO 34
ETAaCHYHHMH  MCTOIHEAMH, alg¢ BpaXoBYEe MAaECHPHCBEHO MOEITHBY KUTBKICTh
YTOHUHRYEMHX JaHHX.

[To eyl ananizy podiT, NPHCBAYMEHHY KIHLEBO-pITHHUCBOTD MOICIHBAHHA
reoMeXaiMHHX MPOoleciB B OKOIHIN MI3eMANX BHPODOK, FITKO NPOCTEXYVIOTHCH TAK]
TCHACHUIT POBHTEY JAHOND HANPAMKY J0CHIHKCHD:

[Mo-nepmwe, HaldILL  WHPOKO  BHEOPHCTOBYETBECH  MCTOJ  KIHUCENX
CHACMEHTIE, M0 Mae HafDUILIT yHIBCpcainil MoxusocTl. (OjHak, npH BHpINICHHI
CKMAAIHHUX TCOMEXAHIMHEX 34784, OHOYACHO POIMIaAai0Th  MHOrODEKTOPHOCTE
MEXAHIYHHX BIACTHROCTEH NOPIJ, HEOAHOPIHOCTI CTPYKTYRPH BMINIYE MAcHBY 1
reoMeTpHYHHY napaMeTpie ob'ckTa, MoaHea koMOinama MEKE, metony rpanmanux
cnemendTis, (MI'E) 1 meToay anckperHux enemedtis (MJE) ana orpumansa Oiabi
NOCTOBIPHOrO  pilicHHA. (OCHOBHA CKIATHICTE 3aCTOCYBAHHA Takol KoMmOiHAaiii
nofiaTae B o0'€KTHEHOMY BiIoDdpamenHi (m3ndHol CyTHOCTI Mpolecy Ha KoploHi
CIOIYICHHA CICMCHTIBE MOJICI, HK1 JOCHLIKYIOTECH PISHHMH KIHLUCBO-PISHHUCEHMH
METOMAMH ).

IMo-apyre, HaraTo 3apfaiL BUMATAOTE NPOCTOPOROT NOCTAHOBKM JUIA DUILI
JOCTORIPHOND BLIOODPAMCHHA TCOMCXAHIYMHHX MPOUECIE, IO 1 CAOCTEPINacTRCA HA
CYHACHOMY CTaM OWIHKH CTAHY MACHBIE MNPCEKAX TTOPIL.

IMo-Tpere, Bece DIIRIIE YHCTO poDIT NMPHCREYYCTRCE ODMIKY HeQIHOPLIHOCTI
MEXAHIMHHX XAPAKTCPHCTHE MacHBY 1 Horo CTPYETYPH, MaC BCIOHEC 3HAYCHHHA
BIJIHBAE Ha pesyabTaTH pospaxyHky nmons HIAC waexkono empodok, ax e Oyiao
BCTAHORBICHD TTPH AOCTIKEHI MHPOEOTO KEOJTa 3aB1aHb.

Ilo-eTBepTe, HCYVXWILHO POIMLHPHCTLCE  KUIBKICTE  poDIT, B SKMX
BPAXOBYETECH HC TUIBKH IUIACTHYHI 1 PCONONIYHI BIACTHBOCTI NpChEHX nopid, a i
MOBHA Jllarpama ix jgefopMyeanng (Ipanuube 1 NO3aMeRHe CTaHy), 10, HA JIYMKY
ABTOPA, MIJIBHIIYVE JOCTORIPHICTE POIPAXYHKIE | HADIIAKAE FeOMEXaHIYHY MOJETE 10
peansHoro 0d'cKTY.

Momna BHIIIHTH TPH OCHOBHI TPYTH (PaKTOPIR, TI0 BIUTHRAIOTE HA POIBHTOK
MeToaHKH 3acTocyeania MKE e sanauax reomexanixm:
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- onHe  PrEHKO-MEXaHIYHHX  XapakTepUCTHE MOpPLl -  MOCTIHHO  TpHBaEe
YORIAIHEHHA ONHCOBOT YACTHHH XAPAKTCPHCTHE NOPIL PI3HOIO THIY 1 yMOBR 1X
TAMATAHHASA,

- AHAMI TEXHOJOTIYHHX YHHHHKIE OVTIBHHIITEA 1 eKCnayaTami maxT |
MIAIEMHHX COOPYA - pO3podKa HOBHX THIIE | METOAHK BHEOPHCTAHHA MOYATKORHX 1
MPAaHHYHHX YMOR, 1110 33CTOCOBYVIOTHCA B POIPAXYVHKOBIH MOIENi;

Kopuryeanmna Teopiid MIIIHOCT | TIACTHYHOCTI, AKI BHEOPHCTORVIOTRCA MPH
KOMI'HOTEPHOMY MOACIIOBAHHI - OCOD/IHBOCTI KIHUCBOPIZHCHHX CXEM J03BOJIAKTE
MOJCPHIZYBATH YMOBH MEPEX0oIy | POIBHTKY 30H MPAHHYHOTO | MO3aMEAKHOTO CTAHY
MATEPIATy, oJepEYBaHHY B X011 pospaxyary MEE.

2.3, Texnomorist 00UHCTWBANBHOT0 EKCTIEPHMEHTY 1UIA BHPIIIEHHA 327034
reoMeXaHikm

OTpuMaHHd  HAJIAHUX, AKICHO 1  KUIBKICHO AJeKBATHHX  pe3yieTaTiB
O0HHCTIORATEHOTO CECTIEPHMCHTY 114 3al1a4 reOMEXaHIKH MOKIHBO TITBKH 3
ROMINCECHHM  YPaxXVYEAHHAM HIHPOKOTS CHOCKTPAa XapakTCpHCTHE MaTeMAaTHYHOL
MOJETI, PAJ AKHX MOBHHEH TPOXOIHTH ONTHMIZALI0 104 KOEHOT cepii BHKOHYBAHHX
porpaxyikie 1 3ade3nedyBaTH NOpH [EOMY 30UKHICTE OOYHCIEHE 3 HHIEKHMH
IHAMCHHAMH NPHBHCCCHUX NOXHDOK.

Posrnsuesmo aetankwHille Npoucaypy CTEOPCHHE ICOMCTPHYHHMX  0D'eKTIE,
Criouarky napaieisio CTEOPIOIOTECE MOJIEHl eIeMCHTIE KPIUICHHS 1 NOpOjIHHX
MIAPIE, BHROPHCTOBYBAHUX MPH CKNAIAHH] MOAEN NpceRoro Macuey. Bua enemMennin
KPIMJACHHA 11X SKICHA CKIa0Ra B POIPAXYHEORIH CXEM] MPAMO JICHHTE BIJT BHOOPY
METOMY pOo3B'AZanNA 3ajadl (B TiHIAHIA ado HemHidHii nocTaHoBIi), OIIHKH
nozaoe#xHbp0l cknagoeoi HIAC ripauqoil eupodkm 1 cTvneHeM HeoOXITHOT TOMHOCTI
OJICPAYVBAHUX PC3VIBTATIE B 30HI MPCBKOrO MacHey, o0 0e3N0CCpeIHbO NPHMHKAE
710 KOHTYPY BHPOOKH.

[lpoucc crsopeHHAs MOZEnCH NOPOJHHX IUAPIE TPYHTVETBCA Ha BHOOpI
FMODANEHHX YMOB KOHTAKTY MUK NOBCPXHAMH PISHHX TEOMETPHUHHX €ICMCHTIB
obpamiii pozpaxyuxoroi cxemu. HAkio MoJels FipCEKOrD MACHBY CEIAJIA6TECA 3
JEKUTEKOX MOJCNBHHX 1apIR (IX 4HCI0 MOGE NePEeBHIIVBATH YHCITO TOPOJHHX
MIAPIR) MPHXOIHTECE POOHTH Tak 3BaHy 3DIPKY TpPCEKOTD MacHBy. 301pKa monsrac B
CTROPEHH] MPOCTOPOROT MOJEN], AKa OMHCYE TIPHHYO-TeOIorIMHl YMOBH B 30HI
BIJHBY BHPOOOK 1 BCTAHOBIIOC MEK] POIPAXyHKOBOI 30HH KOHKPCTHOTD JaRIaHHA. Y
pasi, KOMH MOJENE TPCEKOTO MACHBY POIrIAIacThed AK OJHOPIAHA, €Tan cKialaHHA
TipCcEKOTO MACHBY He ToTpidHa 1 BUIOYBAETHCA Tepexisl Oelmocepelnbso 10
(POPMYBAHHA KOHTYPY FIPHIOT BHPOOKH.

dopMysaHHs KOHTYPY BHPODKH BH3HAUAE YMOBH VCTAHOBKH CIEMCHTIB
gpiiennsa. Kpiv toro, Bi10veaeTses npue'aika supodok 11X CloayueHs J10 MpHHY0-
reosoriuMiil - CTPYKTYPl ripcekoro  Macuey, CTPYKTVPHO-TOTIUHI  TOMMIKH, 10
BHHHKAKTE TPH (OPMYBAHHI KOHTYPY BHPODKH, NPHIBOIATL 0 HEMOEIHEOCTI
MPARHIEHOTO CIIOTYIEHHE MOBEPXOHE eeMENTIR KPITUTEHHS 1 TIPCREOTO MACHREY.

B kiHml nepmoro erany piadyRacTkCcd NOCIHAHHA CICMCHTIE KPIMJICHHA 3
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KOHTYpoM  Bupodka. el eran gocurs TpYIOMICTEHI 1 3HAYHOK MIPOH €
BHIHAYMANLHAM 1TPH E.H]:‘]iIIrET!I[i FAB1AHE 1 | '.i'.'-'['il[]l'l.'.l'lﬂ IMOBCEPREHCHY KOHNTARKTY. .Hh'l]l_ﬂ B
POIPAXYHEAX HC TNAHYCTRCE BHRKOPHCTANHA I::.ITCT-'I'CT!TiH ]'l.'[l'iITJTCT!I[H. AK YACTHH
poipaxyukoROT cxem#u, OmokH eEnmementn pmnmennsy» 1 «YoTaHOBRKA KPITUIEHHA
BHPODKH® ITHOPYIOTHCH.

Hpyruii eran akryanizauii poipaxyHKOBROT CXEMH HE Ma€ ACKPABO BHPAKEHOI
CTPYETYPH3AIIEK 1, O CYTI, MOJATAE B JIBOX HEOIHOPA30BO BHKOHYBAHHX ONepalliax
- dopMyBaHHA OIOMIOTCMHHX MOJVIIE OIHCY BIACTHBOCTEH MaTepiaiie |
MPHE'A3YBAHHA BIACTHROCTEH MaTepiamiB 10 KOHKPETHHX CIEMEHTIB pO3paxyHKOBO
cxemi. Ha npoMy eTam BH3HAYaeThHCA THI 3aBdanis (mimiiina. Hemimiiina 1 T.1.), Ha
OCHOB1 AKOro Dy1¢ NPOBOAHTHCA HACTYIHHH 0DMHCIHOBANBHIIA ckenepuMenT. Ao
MpH  ONTHMIZANI PO3SPAXYHKOEDT CXEMH  BHHHKHE HeoDXIIHICTE 3MIHHTH THN
JARIAHHA, JIOBEIETRCH TOBTOPHO PO3po0OHTH DIOTIOTERH MaTepialiE | BHEOHATH
MPHB'A3KY BAACTHBOCTEH MaTEeplaie 40 ¢ICMEHTIB POIPAXYHKOBOI CXCMH.

Haitbinem TpyaoMIcTEHI | BHMAraE BHCOKOTO PIBHA NpofeciiiHol maroTopkH
eTan - ONTHMIZamid  popaxyokoeoi cxeMW. Bin  ckgamaeTees 3 TphOX
B3ACMOIMOB' A3aHHX KPOKIB, KOMKCEH 3 AKHX PEAni3yc OIHH 1 TOH JKe anropHT™ i, wo
FACTOCOBVIOTBCH 10 pPi3HHX MNOKA3HUKIE po3paxyvHEKoBOT cxemu. CyTe JaHoro
AMTOPUTMY  TIONATAE B HACTYIHOMY: 3aJaEM0  KOHKPETHI 3Ha9enHs  oDpannx
MOKASHUKIE (U1 nepuiol rrepauli BHOHMpacMo 3HAMCHHE BHXOAA4H 3 [ONCPCIHBOIO
JAOCELLY);  BHEOHYEMO  TCCTOBMIT  pOSpaxvHOK, HKIO  Pe3yIRTAT  POSPAXYHKY
FATOBUILHUHA, NEPeXOUMO 10 OITHMI3AIT HACTVIHOL IPYIOH  [apaMeTpis; 1pH
ETC:'!-E,F[H.!H-i:IEIIﬂH}I' FBE}'JII:TETi MPOBEGTHMO ..'l_ﬂ.."l_-H.TIﬂ'.IEHﬁ ﬂ]l-tLl']Zi'i OTPHMANHXY JaiHX 1 Ha
HOTO MJACTAR] BHOHPACMO HOBl IHAYCHHA aHAT0BAHHX NOKAIHHKIR, MOBCPTACMOCH
10 TIOHATEY THKITY.

OnTyMizalia napaMeTpiB 3OBHIMIHIX PO3MIpIE MOAenl noasrac vy eddopi
TAKHX 3HAMCHB BHCOTH, IWHPHHH 1 TTHOHHH, TIPH AKHX BIUTHE FPAHHYHMX YMOE Ha
PEIVALTAT OOMHCABATEHOTD EKCTIEPHMENTY MIHIMIBVETRCH, 3 OJHOT0 DOKY, a 3
IHIIODO, - MIHIMI3VETLCH KPOK 30UIBIICHHA [IPH BH3HAMCHHI PO3PAXYHKOBHX TOMOK. |
CRUMO HaBdHTdWWCHHA, 1 YMOBEH KOHTARTY CIACMEHTIB MU_.'.'I.L'-I['i. UII'I'FIMi'.i}'HJ’I'I:E.H Ha
[Ii,'l_li."'.I'EIBi SHHECHHH J1OREABEHHX '.iﬁ}l'].'!lEEIIa., 0 BHABIMHHITLCHY B 30HAX CIOJIYYMCHEA
CIIEMCHTIR HI.':I.FI.EJ'Ii 1 MOBEPXOH, o [:ﬂ].]HﬁhiﬂlﬂTl: 'il.'!IEIIi]'ITET'i HABAHTAAKCHIA.

Y BHCHOBEY, CTROPCHA PO3PAXyHKOBAL CXCMA, MOBHICTIO abD0 B CBOITH OCHORI
FAMOROTEHAC VMOBAM TMOCTAHNOBRKH 3~'¢ﬂ'_[3"—'[i, BHRKOPHCTORAYVCTRCH AK OCHOBA BHEOHAHNNA
ODYHCTHBAIBHOMD CKCNEpHMEeHTY. byab-gKi 3MIHKH po3paxyHKoOBOI MOAENl B X0l
OOYHCTHBAIBHOTY EKCTIEPHMEHTY 3HAXOAATHCA B Memax podIT mo il akTyamizauii i
HOCATE  TIPHBATHHH  XapakTep,  3YMORMIOE  OCOOIMBOCTI  KOHKPETHOTD
O0UHCIHOBANBHOIO CKCICPHMCHTY. Y pazl, KoiM 00MHCIHBAIBHH CKCICPHMCHT HE
MOMKHA BHKOHATH B NOBHOMY 0DCA31 OPH ICHYHOYIH pospaxyHKOBOT CXCMOK, TaKa
CXEMA POIISIAETLCH AK HEAJICKBATHE 1 BHMATAE NOBTOPHOT AKTYaI3aii,



3. JOCIUGKEHHA MOJEN JEGOPMYBAHHA CHCTEMH
«IMMAPYBATHH MACHB-KPITLTEHHA BHIMKORBOI BHPOBKH»

IBICHO, M0 HAHDUTRIN TPHAHATHT YHCETRH1 MEeTOIH BHPINEHHS NoI0HoTo
KIacy CEIaIHHX FeoMeXaHIMHHX 38784, HeIRaKadH Ha BHCOKI MOAIHBOCTI, HE
BOMOLIKOTE CIIBHICTHY 1BOTO pilleHHA. ToMy HeoOXIIHHI MEeTOIoNorMHIH mixi
A BHpiIIIEHIIH JEAHOTD 3aBIaWHA, METOHY AROIre € TOIIVE NOoedHaHHd  YMOBH
HaHOUIBI WHPOKOT oD/IAacTl 3aCTOCYBAHHA Pe3V/ILTATIE JAOCHILKEHE 3 YMOBOK
MIHIPHCEHO J0nyCcTHMOro obcary oduMcaeHs o nepedopy pitHHX  BapiaHTIB
MOeTHAHHA  TCOMETPpHYHHX, MEXAHIMAHX Ta CHIOBHX I'IﬂpﬂMETpiB CHCTEMH
GIIAPYBATHH MACHB-KPIIUICHHA [IAroToevol supodkus». llpuuomy apyra ymosa
BHEOHATH JOCHTE CKI3JIHO, Tak AK 08 NIBHIEHHS AJCKBATHOCT] PEiyvikTATIE
PUITEHHS PEATEHHM TIPHHYO-TEOTOTIYHHMHE 1 TIPHHYOTEXHIYHHY YMOB HeoOXUIHO
AHAMIIYBaTH BEAHKY KUTBKICTE 3MIHHMX NapaMeTpIiB ¥ BCHOMY JlanaioHl IX Bapiaitii.

T'DH}’ reoMeXaHiqHe ﬂﬁf‘p}'T-IT'}’BIIHHH MOAEN BHKOHAHO 338 HHIKOK OCHOBHHX
BHXUTHHX MapaMeTpii i Jianaionis 3Minm:

o IHOHHH POITAYBAHHA MIATOTOBYOT BHPOOKH TUracTa | 11 po3MINIEHHA 1010
B}'riJlI:HﬂI'ﬂ MIacTa;

® CTPYETYPH BYTTIEBMICHOT TORLII NPHIETTHY NOPOJAHHY Wapie, IHTEPBATY IMIHH
TX MEXAHTUHHX XAPAKTCPHCTHE 1 BIACTHBOCTEH BYTUILHOID [IACTa;

® CIPHEYOTEXHIYHAX aPaMeTple caMol nmactosol nyrorosuol supodrmn: i1
thopMa Ta poIMIpH, THIT | NAPAMCTPH KPINJACHHA MIKPAMHOND Oroposkl, 3aKpernHoro
MPOCTOPY 11X MEXaHIYHI XapakTepHCTHEH;

o qocniprkenns HAAC  TecToRHX  reoMexaniduux  MOJened  Ha  TpeaMeT
OOIPYHTYBAHHA IX POIMIPIE 33 YMOBOKY CTaDUTI3ALI KOMIOHCHT HanpyXeHb Ha
KOPAOHAX MOACT BIAMOBIIHO 10 BHXITHHM HETIIPOCTATINCCKIM CTAHOM;

* TECTYBAHHA TEOMEXAHITHHX MOJENel Ha npeiMeT AKICHOTO BIAMOBIIHOCTI iX
HIAC cyvacnumm yEBISHHAMH 1 PE3VIABTATAMH JAOCALDKEHB [POLECIE 3PYILEHHS
MOPOJIHOIO MACHBY B OKOIHLI FIPHHUOT BUPODKH;

® ICOMEXAHIMHOIO ODIPYHTYBAHHA YMOB KOHTAKTY 110 [UIOWHHAX HALIAPYBAHHA
MOPOIHHY HIAPIE BYTICEMICHT TORILI,

3.1, Jocaig#eHnHa po3paxyHKoBol MoIeTi 004HCIBANBHOTO
CKCIEPHMERTY

Y Zaxignomy JoHDaci OpakTHYHO NMOBCHIHO MOMIHPECHHI NMOTOpPHIOHTHHI
Cchocid  MATOTOBKH NIAXTHOTO MOM4, [OpH  SKOMY  OCHOBHHMH MATOTOBYHMH
BUPOOKAMH € IUIACTOBI IITPCKH, WO NEPCTHHAKTE BYTUILHHIL IUIACT 3 KVTOM [1811HHA

L

a=1.6" [2]. HineHe4Hi naactosi BHpoOKH (XITHHEH) $POBOIATRCA, KPiM
BEPXHLOID, TAKOW 3 HHMHIM HLAPHBAHHAM JUIA NONNINEHHA YMOB NEpeBaHTAKEHHA
BYILLIA 3 3aDIHOr0 KoHBeepa Ha ckpeOkoBuil koneeepHoro wrpeky. Lod oxonury
POSTAIIYBAHHA 1MOJ0 BYTUIRHOIO [UIACTa BCIX [UIACTOBHX BHpoDOk, nobyiosaHa
OUILII 3AraibHa FeoMeXaHHuYeckas MoJellh WTpeKy, NpoBe/IeHoro 3 NUIPHBAHHAM
MOKPIBIL 1 TPYATY, 3 AKOT JIETKO OTPHMATH OKPEMHH BHNALOK MIACTOBOT BHPOOKH
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waxt Jaxigroro Joubdacy.

Mexaniunl  XApPAKTEPHCTHEH  HOPOJHHX  IAPIE  JCTAILHO JIOCIHEKCH] B
poborax |10, 11], anamz akux Q03B00HE BROpaTtH (Ha 85 ., %) Tak) IHTepRaTy 1x
IMIFH B TmapyveaTol  ByrmesmicHl ToROI mopil (MOpOOHD MIAPH  HYMEPYIOTRCH
MOYHHAKYH BT BYTITEHOTD MAACTA, IHACKCH

wlin - nokpieng, «f» - NA0OWES OOACTAD  MOOVAL  JedopmManii

KT 4 . K4 .
E, —{ﬂﬂ'"'l}' 10 Mlla: h:n::rm]}u.l_li'ﬂ'r Ilyaceona i _']-25: OMIP CTHCKYBAHHKD
a 10,40

Wy

MIla. Mexanivnl XapakTepHCTHEH BYTITEHAX TTACTIBE TIPAKTHYHO

noctiiimi: EY =035-10°Mrma #¥ =035 &, =30.406prpa.

Hacrymaum  etamom  oOTpyHTYBAHHA TEOMEXaHIYHOT MOJET € OUIHEA
napaMeTpie BHpoMIeHb{ IUVIBHHYHHX 1 OCHOBHHX NUITOTOBYHMX) IVIACTIE 1 iX KpPEeI.
Ha waxrax 3axigworo [lonbacy 3acTOCOBVHOTECA JIBI  cepii  THOOpO3IMIpIB
MONepeHHy Mepepisis Tpcbkx BHpodok 3 kpermnennsmi KMIT-AZ 1 KILUTIT Tanoe:
nepepizn KMIL-A3 - 92 13.5; 183 1 KIIII- 10.5; 14.4; 17.7 oxomwiwowrs
MPAKTHYHO YBCCH IHTCPBAN NEPepisis BUPODOK MMACTIE, WO NPOBOIATECH, 4 TCCTOR
POIPAXVHEM MOKA3AMH 1X ICTOTHHIT BIVIHE, OCODIHEBOD, HA 11001 NepeMilicHE NodInsy
EH].']‘EIEE{H., IIECY € TIPEIMETOM J[llE:IiJ[}KBIIB B ITOJTA TR R pl.'!ll'l'iJ]ﬂI ,.'I_I-'[EE'FIT-H.IIiIlr.

Pammna Kpin.‘l{.‘lT]lﬂ' MOJICTHTERECE  PEATL T TCﬂHEﬂjil’!Fﬂ MOMEPRCHOT
nepepizy CBIT 3 Tornmmmow cnen npodumme (123 mw ana CBIT- 27 1 137 wmm ans
CBII- 33) 1 mwupuaow (1495 smm ana CBIL- 27 1 166 mm ana CBIT- 33).
Crneunpodine BHMOTOBIACTECA 13 cTami O3 [52] 3 MeXaHIMHHMH XapakTepHCTHEAMHN:

. o,=270 i
poIpaxyHKkoRa  MEXa  IUIHHHOCTI T MIla, wmonyie  HpyHHOCTI
E, =11 1D4MI|E, koedinient Ilyaccona #p =Y3 ZanisoBeronne sararysanns
MOJIEJIFOETRCA 3 PEIbHHMH IapaMeTpaMH: JoexuHHa - 300 mm, mmpuaa - 2000 MM,
TommwmHa 50 MM MOAYIE geopManii Matepiany sataryeamhs E°=2-10° MIla,

= a ¥o__ = . . =
koediient Ilyaccoma M 0.2 JUMEAHEHT MAroTORY] BHPODEA MaloTh  KPOK
yeranorkd pam 0,7, 08 ™ 1, 8K nparMno, JUIS MIKPAMHOINO OO0TOpOJGKYBAHHSA
BUKOPHCTOBYCTRCA — JICPEB'SHE  3aTATYBAHHA 3 Moaynem  acdopmaii

E"=11-10" MIla.

,I:LJIH Hij[H-Bl'.lT"dHllﬂ IHTCHCHBHOTO BTHCKYBAHHA B L‘JIEIEBZi ITENHOTH IIi,‘lﬂ[I[H-H
CTIHOK paMe  1X BCTAHORTHMOTE HA MUINETHHEH, SKI MOJCTIOTECE  TUTHTOR
sapToBIIKH  20mm  kBagpatHoi Qopmu posmipom 200x200 mm BignoeigHo ao
MACTIOPTa MPOREIeHHA OY/IE-AKOTO BHPOOKA 3aKPINHHI MpocTip Mae OYTH peTentHHiH
3a0YTOBAHO TIPCBKOW Nopofow abo, AK Ue nowHpeHo B 3axigHomy JouOaci,
JAMOBHEHD TAMITOHAKHEIM posdydHoM, CepelHBOCTATHCTHYHA WHPHHA 3aKpilHOTO
[POCTOPY 110 NPOeRTHHX piendsx ans 3axyguoroe Jdoubacy npuiinsta piBHOO

I gr = 200y, Hedopmaniiini xapakTepHCTHEN NOPITHOTO 3a0YTYBAHHA B NEPILIOMY

HADIHRCHHI MOGKHL  OLIHHTH E™ =50MIla A “ =025 . Mexaniuni

. _ oA
XapaKTEPHCTHKH TAMIOHAAKHONO KAMEHIO 3MIHIOKTHCA B iHTepBani ©ew =5..20
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MITa " =(1..2)- 10" prma 7" = 02503

1P'-I.'I"]Tﬂ'[lTj,-"l-"l;ETIITFI H-H[H}EKH Hi_.'I.TTDI:II-L'r H.}"I"i.l'[T-rlT{!lTD THTACTA MOWEE BHEOHYBATHCA 3
HIKHIM - miapueadaay g0 1,013 M abo ©Oes rtakol. Tomy B mogeni
MpoaHaTi3oBAHWH BIUTHE BeJTWYHHH HUEHBOTO migpueadds eig 0 mo 13 wm i
BHABJCHMIH, W0, moaemowdd nypusanna 0.9 m 3 DoKy nopcTanbA  aacTa,
aMiHTECA norpiwaecti 4o 10% nona HAC cucremu B paiioni onop cTidok paMHol
Kperi; ¥ IHIHX 001acTAX MOJEN] NOrpIMIHICTE HAaDaraTo HHAMA.

Japepliaibiuil - eTan  ODIPYHTYBAHHA NOYATKOBHX  NAPAMETPIE MO
'I"IJP'Hﬂ'['I'I'I:-E'H TdKHX ]'ipHH'iD—I'L‘ﬂ'JI'DI'II'l[HHH Il[l'!IHHlJ.}lZiIL, HE KW IIE,LIiHHH ¥ B}-’I']IJII':-H'IJI"IJ
rtacta 1 randuxa A posrawysanss supodka. Ha waxrax 3axiguoro loundacy wyr

NAMIHHA [UIACTIE 3MIHIOETRCH B Memax & =1.6" 31 spavennsm, mo naigacrime

ayveTpivacThea & = 3.4 ake | npuitHaTe nocTiiinuM (@ =47} vy yeix moJanbLinx
nociipkennax. Huni rouduna pospodrn B 3axianomy Jondaci sminwersea gia 90
A0 5385 M. Bpaxoeywuu BUIIPALKOEAHHA BEPXHIX IUIACTIE, WO POITALLOBYHTLCA Ha
rrOuHl 4o 200 M, 10CHERYBAHKIT 1180430H SMIHH DIHDHHK pO3TAYBAHHI BUpODKa
rpuitnaTyil B iTepsan sig 200 go 600 M.

B pesyasrar 3a yciMa HOYATKOBHMH NAPAMETPAMH BHKOHAHO IEOMEXaHIMHE

00rpyHTYBaHHA Moaem A BuidadenHs HIAC wapyearoro macuey cinadkumx mopia
HABKOJIO MIITOTOBYOr0 BHPOOKa BHKOHAHA OLIHKA MAKCHMaJIBHO IOCTaTHIX (JUIA
A7EKBATHOTO BITODPaKENnng) posMIpiBE MO Mo BEPTHEANLHIN M ropuzonTansmiii
X i oceosiit £ EoopaanataM, Kpurepiii - KOMTIOHENTH HAMPYTH Ha MeXax Moenl

He Dinsme HiE va 10% BapIHgoTECS BT TOMAaTKOBOTO HETIPOCTATHYHOTO CTAH,

o, =H.o,=4H (2.1)

j=-4
ae = : Y - cepeaHbosBakeHa 00'eMHA BAra MopoIH.

Jna enbopy posMipie nodyIoBaHa TECTOBA MOJCAL ICTOTHO HEOIHOPUIHOI
CEMAHO]  BYTTEBMINIEAIONIO]  TOBIIL 3 pPeaTsHiM  BUIODPamEHHAM  yCIX
KOHCTPYKTHEHHX eneMedTIE pamyore kpeiviedHs KILIIT (coennpodunes CBII- 27,
3a711300CTOHHE ATATYBAHHA, MIANATHUKH 0L cTIHKAMH, NOpoaHe adyTOBYBAHHA
FAKPIMHOTO NMPOCTOPY). AHAMIZ emop KOMMOHEHT HampyrH (Ha puc, 3.1 1 puec. 3.2
IpHEEIeH] 0DMEKEH] 10 poIMipax elopd OJHAHBOD 10 BHPOOKA YACTHHH MAacHBY)
JAE HACTYIHI PesyabTaTd ana posmipis mogeni V=80m A =00m £=3m (7 pam,
BETAHOBACHHX Y310B# BHpoDKA 3 KpokoM (L5 m).
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Puc. 3.1. Posnoain a) seprukansinx @+ i O) ropusonTansiux - HAOPYT B OKOTHLLI
WITPeKY M1acTa 0e3 HAPYIIEHHA KOHTAKTY MEA NOPOIHHMH [IapaMH

Yil0BK BCPXHLOT 1 HMKHEOT Me#1 MoAem (raMdHHa posTallyBaHua ocl

pupodka H=200nm ¥=25 gH/M3) RCTAHORMIOCTRCA NPaKTHUHO DPIRHOMIpHMI

. . - T .-
(Bixxumennd 1o 0,3%) poanoain BepTHEATEHOT KOMIIOHEHTH — ¥ TIPHOIHIHO, VIRIYI
MEHIIOMY POITAIYBAHHT OIYHHXY Me® Mojeni. Y nokpirii i nIomea yTBOPHOIOTHCA
I0HH pOIBAHTAMCHHA, V DOKAX - ONOPHHH THCK, IO UITKOM Y3FOLEYCTBCA 3

ICHYIOUHMH  TeoMeXalidnuMe  aocmigxenuavi,  Dopuzontanena wanpyra 9.
CTADUIZYVIOTECA 3 BUINWICHHAMM 10 5,7% Ha BepxHii | HHAHIH MeMax MoIenl mo

ELLI,H{!II'.I.[EHHHJ ﬂ{]‘a}{f He3aiMaHOTO MACHBY. Ha Giummy Mesax MO € KOMHBAHHS

T om0 9,2%, WO NOACHINETHCH BHHHKHEHHAM [10JATKOBOT HAIIPYIH, W0 BHrHHAE
BL1 MPOrHHY HNOPOIHHX LIAPIE Y HAOPAMI NOPOKHHHE BHPODKA 1 HE CYHNCPEUHTE
KJIACHYHHM TTOJMKCHHAM MENAHIKH MIEZEMHEUX Ccnopy/l - Haiidinem inrencusiuii
BHIHH [OPOJIHAX HAPIE BLIOYVBAETECA No0an3y BHpODKA 1 ICTOTHO HOCHIIOETLCA{AK
e DyIe NoKasaHo HaTam) NpH NpOCIHEaHHl MOPOHHX WAapiE OJHH BUIHOCHO
oanoro, Tako® 3RepTac yeary ob'CKTHRAO ICHYIOUHH (haKT MARBHIIEHOT CTHCEYIOHOT

Hanpyrn Ty BYTINEHOMY MIACTI, w0 Mac OUILIY KOPCTRICTE 1 30UILIeHmii
koethiient Ilyacconma nopiBHAHO 3 NOPUIHEMH IIapaMH, Mo XapakTepHo Jans
TTPHHYO-Te0T0TTHHAX YMoR 3aximnoro Jonbacy,

Mo emopax gorwunux "= i npusesennx o (3a 3akonoM Kylona-mopy)

HAMPYTH  OPOAHATIZ0BAHA JOCTOBIPHICTE MOJACAL HA TNpeIMeT  BIAMOBIAHOCTI
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KJIACHYHHM NPeJcTaBieHHAM reoMeXanike JedopMaiii nopliHOIe MacHBY HABKOID
BHpobKa. JIOTHYHA HANPYTE B NOPLUIHOMY MACHBEI MAE 0DYPEHHA B OKOJHII BHPODKA

Ha TIHOMHY 10 ABOX T WHpHHH l,a Ha mesax momeni NPAKTHYHO SHHKAKTE, WO
ODYMOBICHO PHCHM KYTOM [4IHHA BYTUILHOTO IJ1ACTa 1 HECYTTEBDIO PISHHIICH) MIK

REKTOPaMH roJoBHOT nanpyrd @1 i Pza Takow  BEKTOPAMH HANPYTH Ty i o Mpw
HBOMY CTIOCTEPIrACTRCA CHMETPHYHA IMIHA IHAKY J0THYHOT HANPYTH NPAKTHYHO M0
BEPTHEANBHIA oci BHpoOka. I[i pelvieTatd TecTyBaHHA MOIENT BEAIVIOTE HAa
BUINOBIIHICTE PEIVILTATIE KIACHYHHM TTOJ0KEHHAM MEXaHiKH TBEpIOTo Tija, 1o
neopMycTBCA.

AHamiz  emopH  PosMOLITY TpHBEISHOT HAMPYTH NOKasye iX  TOBHY
CTaDUNZAID HA HIGKHIA ME®1 MOJell, Ha BEpPxHiil Mek! MOJell KOIHBAHHA &
BIAHOCHO Hesendkl (qo 7,1%) 1 oDYMOBNCH] [POrHHOM [OPOIHUX IAPIE B
nopoHUHY BUpodKa. odinusy wrpexy clnocTepiracThes SCKPaso BUpaKeHa odIacTs
POSBAHTAKCHHX NOPYL B HOKPIRIL 1 NUIOMEBA, a ¥y DOKax BHPODKA € KOHICHTPAIis
HANpyrH, wo inteHcHdikye npouec 3aAyTra rpyHTyY B cnabknx nopopax. L
PEIVILTATH YVITOIKYIOTECA 3 TIPEICTARMENHAMH, W0 CKTATHCH NP0 TeoMexaniuni
NPOLECH B OKOIMHIL BHpoOKa.
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a) 0)

Puc. 3.2. Posnoain a) aotussux "+ i ) NpHBCICHHX & HANPYT B OKOJIHLI WITPEKY
[1acTa De NOPYIICHHA KOHTAKTY MIEK NOPOJHHMH WapaMi
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TE:I:TEIH-HMH POEpAXYHEAMHE BCTAHOBIEHO, IO HA ﬂEhDHiFI Ii.'ﬂl:llp,".[HT!E.T'i E
JOCHTE MOAETORANHA 7 paM; 1o kpaiorl edexta{kommranns kommonentie HJIC
ounewe 10%) coocTepiraloTeed TINBKH B KpaHHIX (N0 JeSKHX KOMIIOHCHTaX) B
CYCITHIN 3 KpaiiHiMu pamamu, a none HIC B Tpoox OeHTpansHHX pamax |
MPHEOHTYPHOMY MAacHBI 3JHINAETHCA NIPAKTHHYHO HEIMIHHEM npH 7 1 Dibie paMax
o koopauHari £.

IligeyMosyoun weil eran oOrPYHTYBAHHA MOJENL, CHIJ OPOTECTYBATH CHHpH
POINOALTY KOMIIOHCHT HANPYIH B paMHOMY KpinieHal (aus. pac. 3.1 1 puc. 3.2) Ha
NPEAMET IX AKICHOT BIUNOBIAHOCT] ICHVIOUHM [PCACTABICHHAM 1 PE3VIILTATAM
ﬂDEﬂiﬂH{ETT]:. ? PaAMHOMY ]-l.'l:lI:'HJlEIIT!'i B DHD.‘II!I[i TAMEY IRCIOCHHA MOPpHIONTANLNA

Hanpyra v MmawTe OIMIEKL 10 MAKCHMYMY 3HAYCHHS 1 MIHAKTE 3IHAK B
POITAIYBAHHA ¥ BHYTPINIHIX BOJIOKHAX JI0 CTHCKYBAHHA B 30BHINIHIX, 10 BKA3YE HA
HASBHICTE MAKCHMYMY MOMEHTY, IO BHTHHAC, ASOpMye paMy BCEPe/IHHY BAPOOKA.

MaKCHMYMH BEPTHRATEHOI HANPYTH © ¥ pO3TamloRyrOTECA OIHAYE 10 ONOPH CTOIKH
paM# 1 TAKOH MIHAIOTH 3HAK 110 TOBIIHHI NEpepi3y. (POpMyIOYH MOMEHT, [0 BHIHHAE,
AeipopMyc paMy v 0ik nopigHoro MacHey, Haildinemwi sHaueHHA NPHBCACHOT HATIPYTH
F TAKOH PO3TALIOBYIOTECA B OKONHII 3aMKY 3BeJeHHA | v OOKax paMH Ha TiMAHI
M 'HTO0 3BEACHHA 1 OHOpO CToikKH. YHcaeHHl mWaxTHl COOCTEpexeHHsA
MATRCPIAYIOTE MOABRY NNACTHYHAX JehopMaiii, 1| pyHHYBAHHA paMHO] KPEnn Ha
BUIMIUEHWX JITAHKAN,

Takum wHHOM, BEKA3AH] POIMIPH MOJENT HUIKOM 33JI0BUIRHT 33 KPHTEPICM
ACINYCTHMOID B ripHH"-lﬂTﬂP[Hi"-IHHK POSpARYHEAX CHOOTBOPCHHA TIOYMATEOBOTD TTOJE
Hanpyru Ha ii memax. B memax mmMx poaMipie Modenl JOBKOIHIIHHEY TIOKPIRI
BYIUILHOTO MaacTa npeicrapnaoTs (v 87..92% punajikis) ABa-TpH nopiiHi mapu,
CKNagcHl cnabKHMH APrAENIHTAME, ANCBEPOIHTANH 1 MIAHHKAMH. ,[['I]BH-I}JIHLHHH
nigomea y dinelme, Hig Y90% BHNAAKIB CRIATAETECH 3 OJHOTO-IBYX MApiB THX ke
cnabiux ripeskux nopia. L susegenns nodyosanl Ha anamsi crpararpadiaimnx
KOMOHOK TeOJOrYHHX pos3pisie ByruisHex mnactie 3axiyadoro [onbacy. Kpaiini
MOPLIHI WAPH TOKPIRL | NIA0WEY MOJCTT MAKTE MABHLICHY HOTYAHICTE, OCKUILKH
HE BPaxoByioTs pHCOnoTy#HHl npomapkn (o 01,03 m), wo podaare Hesnaunmii
BIJIMEB HA JAOCHTE OTHOPIZIHT MEXAHIMH] XAPAKTEPHCTHEN KPARHIX WAPIE MOJCTL.

Meroa KiHUEBHX eleMeHTIB Nepeadavac MoDYI0BY HOBOI MOIET KOMKHOTO
pazy npH IMIHL AKHX-HeDYIE 1T TEOMETPHYHHX NAPAMETPIR, L0 ICTOTHO YCKIAIHIOE |
30ibye od'cm obvucneHs. Tomy DamaHo OOMEEHTHCA MO-MOAITHBOCTI MCHILOK
KUTEKICTH) BaplaHTIE CTPYETYPH IHApYBATOTO MACHBY B OKOMHOI WMITPEKY TIpH
MAKCHMAILHOMY X OXOUAEHHT peaibHoi OyI0BM  BYIIEBMICHOT TOBUIL  (OPL
Jaxianoro [Mondacy., BuanoeigHoe g0 usoro no  crparurpadiuHEX  KONOHKaX
BYTUIBHHX [acTie waxti M, Iepois Kocmocy Ovim nodyaosadl tpu cxemu I, 111
1, axi npusegent wa puc. 3.3, [puaoan ix nobyposn subpanuil Takmii: cxema |
XAPAKTEPHIYE, X09a 1 B JICEKIH MIPI YCCPEIHCHY, a7I¢ HE NEpeRakaody CTPYETYPY
Mopyl B OKOAHI INTPEKY, NPEeIcTaRIeny MapaMi 3HEeHol noTywHocT!; cxema 11
XAPAKTEPHIVE TIPOTHISKHY (110 TAKOMX HE [EPEBAMAC) CTPYKTYPY 3 NOTYEKHILIMX
nopogHux wapis; cxema [l Halidinew xapakTepHa 178 BYIVICEMICHOT TOBIII
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Jaxianore  Honbacy, npore He € BecocawHOW,  ToMy I MaKCHMAIBHO
aoctosipioro onucey HIAC ByrieBMICHHX IOPLI NPOBCICH] POIPAXYHEH I8 KOWHOT
3 TPEOX CXEM 1 Npoadanizoeadl ocobnueocTt 1Xx nons wanpyrd. [loTymnocT
BYTUIRHHX TUTACTIR 3MIHIOIOTRCE B mamazom sit 0,7 mo 1,2 m.

"l

Puc. 3.3, Mogem crpyeTypH BYIIEBMICHOT TOBLI nopid w. . ['epois Kocmocy 3

- . ¥ —
HAADUTRI TIOIITHPENHM ITHTEPRAITOM m’ = n r'-"r"- ]-12 i,

bynoea eyracemMimadol  TOBII  XApakTCpHIVEThCA, OKPIM  BEKalaHWX
napaMeTpiB, TAKOX CHIAMH 3HETUIEHHA MK OKpPEMHMH INapaMu. 3araibsHoBiIOMO,
U0 3B'A30K NOPOAHHX LWAPIE N0 MIOMIMHAX HALIAPYBAHHA BIAPIZHACTBCA HH3BKHMH
MPOYHOCTHRIMHE - XapPaKTepHCTHKAMH( 0CcODIHEBO B CHadKHX  nopogax  3axiIHoro
Honbacy) : omip poITATYIOMAM IVCHIIAM NPAKTHYHO BUICVTHIN, a omip 3pVIHeHHK
SHHACHHI 1HO1 HA NOPAAOK 1 OUIBLLIC B NOPIBHAHHI 3 nopogo camoro wapy. Tomy
YMOBH CIOONVUCHHA CYMEEHHX wapls oDrpyHTOBAHI HA OPSAMET MOMITHBEOCTI
MOPYIIENHA 1X KOHTAKTY B Npoiec! JedopMarltll 1 mepeMinienHs| MpocTHIanig ) o0
BLIHOCHO OJTHOTO MO IUIOLIHHAX HALIAPYBAHHA.

Hna veix Tprox Moxeaci pospaxyvHor HIAC eukonanuil mo gsox papiaHTax:
0e3 Nopyienna KOHTAKTY M mapamH I MpH iX B3aEMHOMY npocoizanil. Cnodatey
(10 npoeelcHHA BHPODKH) 3B'430K Mi¥ MNOPLUIHHMH [LapaMH He NOPYIICHHN, ToMYy

OUIHEHA JOTHYHA HAOPYra "o [0 [UIOWMHAX HAWAPYBAHHA 33 YMOBH LUlCHOCT
KoHTakTy. MakcHMyMH 0 pOSTAIIOBYIOTBCS  Ha  JIHISK, HAXHICHHX [0

BEPTHEAILHOT ocl Bupodka nyp kytom £ 25,307 nesanesuno Bl CTPYETYPH
BYTIEEMICHO! TOBRILI MOPLT 11X JeopMallHHEX XapakTepHCTHE. TaKo® 3araikHo

IAKOHOMIPHICTIO ¢ MZIBHIIEHA KOHUEHTpALA * = ¥ OKOMHLI BMpoGKa Ha rIHOHHY 10

MEBTOPA  THPHAA l, supodka npu H =200y, ska 30iMEmIVeTECE i3 IPOCTAHHAM
IJIHOHHH PO3TAIIYBAHHA BHPOOKH.
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Jan nepeununoro ananizy HAC posrasaym tpu saplantu (A, b i B)
MEXAHIYHHX XAPAKTCPHCTHE BYTIICBMICHOT TOBII TOPIL, SK1 38eaeni B radamipo 3.1,
3a3naneriik CMil 3AZHAMMTH, IO B CHNY BEKa3aHHX EBHIIC NPHYHH CHIH
FHETINEHHA M0 MAOMHHAX HAMAPYRAHHA HERSTHK] 1 CKIAIa0TE JecaT Jom (puUnme 3a
onuuamre) Mlla.
Tabnwuua 3.1
Bapianti cnipeianomenna JedopMalliiiii XapaKTepHcTHR
EYTJICEMICHOT TOBILI B TECTOBHX MOJCIIAX

HedopaManiital XapakTepHCTHER NOPOJIHHY APIE | BYTUILHOTO IIACTA 110
[opian wapu BAPIAHTAX
BYTIICBMICHOT
TOELL PN s B
IMepumi I 4 i 4 i 4
uurF:i..'mHﬁ: map B =01-10 Mlla EI =05-10 Mila E| =0.28-10 MIla
i n - I
— ml” i =025 =025 e =023
Hpyraii m_ BT . m_ 1t T _ 18
:111pi:lHHﬁ wap Ey =028-10" i, | B =028-107 g, | B =028 107y
I m_ mo_ m_
nigomsu M Hy =0.25 H#y =025 ey =025
Byrins i EY=03510%yma | EY =035 10"y | EY =035 10"y,
nmacr M’ ,14'!"—:].35 ,HY—U.:"PE I,H!"—UJS
[Teprmi Ko 4 K _ o=z 4 K _ 4
nopimimap | 2 =00 100 | BT =05107yy, | BT =028-107y,
K K _ K K _
nokpiki m Hy =025 Hy =025 =025
Hid K 4 K 4 K 4
fﬁ;ril.:mni‘uuap By =05 10"y, By =00-107 vy B, =028 107y,
K K _ K _ K
nowpisni [0 Hy =025 gy =023 Hy =023
TpeTii K _ BT.L K _ 1 Ko BT
S —— E; =028-10 M E; =028-10 MITa E; =02810 M
noKpisi m“ﬁ py =025 uy =025 iy =025

Beranorneno, mo npu H =200m s obnacti 1o 1,5'c morwami HATIPYTH

Fy ='fl“‘jl"'.-'ﬂhi HEPEBHILYIOTE CHIM FUSIUIEHHS HOPOJAHHX [APIB (10 [UIONIAHAX
HALLAPYBAHHN, W0 OPHIBOAHTE A0 NOPYIICHHA IX KOHTAKTY 1 OPOCIHH3AHHI OJHH
BLIHOCHO 0HOr0. Lleil UHHHHE NOCHIHETECA 13 3POCTAHHAM MIHDHHH POsTALYEAHHA
BHPODKH, 3BUIKHM  CHUIVE JIONUHHI BHCHOBOK NP0 TE, WO U8 1IBHI[CHHSA
JOCTORIPHOCT]  MOJCTIOBAHHA  HCODXIIHO PO3IIAIaTH  0apH 3 NOPYIICHHMH
KOHTAKTAMH 1 BRECTH YMOBY MOMEIHBOCT] 1X TPOCTHIAHHA OJHH BUTHOCHO OJIHOTO,

Tako® ¢ 3a3NaYATH BHCOKY KoHIenTpaiito '+ (Bix - 83 MIla 1o +81 MIla)
cTabUIBHO PO3TALIOBAHY B OMOPAX CTIHKD pam#, o HeoDXIAHO BPaxXOBYBATH [pH
OLiHL i1 CTIRKOCTI.
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a) @) B)

Pue. 3.4, Emopy 10THYHOT HANpyrH B Modeni | npH npociniadHi TOpoJHHX Wapie

Ha ranbudl H= 200m: a - sapiadt A O - sapiant b; B - Baplanr B

Binnmoeiano 10 oTPHMAHAX PE3VIRTATIE HACTYITHHM eTanoM J0cTiTkeHs OVE
pukoHaHMI  pospaxynox HJAC (ops npocnmsaddl wapis) 1pbox Mogeneil oo
papiadTax A, b 1 B cniselgHomweHss AedopMamiiiHuy  XapagTepHeTHE NOPOIHHY

WIAPIRE  BYTTIEEMICHO! TORIIL AHAM3I pPoInoIuTy JOTHIHO HANPYTH P TTPH

HPOCTHIAHHT TIOPOJIHHX IAPIR HAAHAOYHIIIE UNOCTPYCTRES «JIpIOHOCIOICTHI Y (pHC.
3.4) mogenmo | i «xpynocnoictmity moaenmo 1 (puc. 3.5) npu H =200,

JAraibHOK PHCOKY BIUIMBY NPOCAHSAHHA wWapis © sOUILIICHHA MAakKCHMYMIB ' © Ha
MPAKTHYHO NOCTiHY Beauuudy B8 1,64 g0 1,77 pasy HesanemHo B CTPYKTYPH
BYTICEMICHOT TOBU( 1 JC(POPMAIIHHHX  BIACTHBOCTCH UOPOJHHX [HAPIB, [0

cknanawnTe. puyomy, obnacte nommpeHHs MZIBMIIEHHK " & 3IHIIACTECA Maiike

HEIMIHHOKM3pOCTaHHA He Owbine HEE Ha 3...10%) nopieHAHO 3 HEMOPYIICHHM

KOHTAKTOM Mi% mapami. [IpHMiTHHM € (arT posnodiny "= Mo NOTY&HOCTI

KOMHOIO HOPUIHONO  [0apy 3 MAKCHMYMOM  [OCEpPeIHHl 1 MIHIMyMOM Ha iX
NOBCPXHAN, WO VIMOUKVOTECH 3 KIACHYHHMH PILCHHAMM, TOAl 2K 108 Mogen Ocs

MPOCTHEAHAS WAPIE BIGVBACTECH JOCHTE MIABHA IMIHA ~© NpPH NEPETHHI CYCIAHIX
mapie, OMeRHIHO, TPOCTHIARHA CYCUIHIX MapiE OJ0H BIIHOCHO OJIHOTO B OKOIHII
BUPOOKA [IOCHIIOE NPOABH TiPCBKOrO THCKY 1 0DUIIK UBOTO SBHLIA B IeOMEXaHIMHHX
MOJCTAX 00'CKTHBHO NOTPIOHHIA.
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SRR RS L

a) o) B}

Puc. 3.5, Horuuna vanpyra s mogeni | npy npocinsadyl nopojHux wapie

Ha ranbuHl H = 200m: a - sapiant A; § - sapiant b; B - sapiaur B

[MopigHAHHA TPBOX MOJENEH 38 BETHMHHOK JOTHYHOT HANPYTH NPOBEACHE N0

T

FHAYCHHAX MAKCHMYMIB 7 PIIHHIA MEE SKHMH HAHOUTRIL 3HAYHMA, YHM B IHIINX

T

obnacTAX Mojenei. Bigmiveno, mo MaKCHMYMH 0 ICTOTHO 3aJe#MaTe Bl

CHIBBLIHOWEHD AediopMaliiiHHX XapakTepHCTHE APIE, NPHYOMY HAMBHIL 3HAMEHHA

MAKCHMYMIE  NPUIDABAKOTE  PI3HI  MOZenl  (OpH 3MIHI B J, 1O BHMArae
netankHimoro ananizy, Haitbinew «piznonomocnis moneni | i Il mators vaitbinemi
BlaxmIcHHS Makcusmymis "o Big 7.0 g0 17.6% ana sapianty A, Bin 18.6 10
19,5% ma sapianTy 6 i iz 1,7 1o 7,8% maa sapianty B, Topisanna Moneneit | i

T

' (puc. 3.6) nac mactynmi pinxunewua Makcumymie *o: min 4,7 1o 12,6% ana

papianTy A, Bia 9.8 no 11,6% ana papianty 6 1 Big 0 10 4,9% nns sapianty B. Ilpu
nopiensuni sakersysis T mopeneit i D orpusani raki pesyisram sigxunens
DBl 2.2 o 4.3% s sapianty A, i 8,6 1o 11,2% ans sapianty © 1 8ig 1,7 a0 3,4%

s BapianTy B.
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a) 0) B)
Puc. 3.6. Jornuna nanpyra 8 mogaeni 1 npu npocimsann nopoaaux mapis wa

rombnm H = 200m: a - sapianr A; 0 - sapiant b; B - Bapiant B

Takum yrHOM, SKID B AKOCT] 0a30R0T HPHHHATH MOJIETR I ra GinkmicTs

BLIXHIEHE MaKCHMYMIB "= [HOTpAIUIAKTE B iHTepBan go 10%, axuil BBamacThCA

LIMTKOM JONYCTHMHM MpH TIPHAYOTEXHIMHAX pospaxyHiax. Ule Oinewe nepepar

. - . r .
MO ICI "I Jae TOK LlZI-HIL'I', ey BIAXHIICHHA Y HE MAKCHMAIBHHX OBIAcTAX ICTOTHO
MCHIIIC,

Mopiexasns emop © ¢ s pisHEx CTPYKTYP BYIVIEEMICHOI TOBLI1 [1a€ TakKi
pe3yILTaTH:

IMo-nepme, posdipn  obnacTl  ONMOPHOTO  THCKY 1 POIBAHTAKEHHHA
BLAPISHAIOTECH JUIH PISHAX MOJEReH He Dinsie niw ua 6,7%.

Ilo-apyre, posTaAryrua HANPYra B NOKPIBAL 1 OUI0LIBA HA BLUINOBLIHHX
AUIHHEAN 0DMECT] POSBAHTAMCHHS POEPIIHACTECH 30 BCIHUHHOK He OUILLIE HIX Ha
13.1%.

oor

IMo-TpeTe, MakcHManbHa CTHCKYROMa Hanpyra =y Dokax BUpoOKH

crnocTepiratoTeca ana moneni |1, sennumnaa sxux nepepnmye = > ana moaeni 1 wa
12.2%. a ana moaeni | - ma 27.0%. Ilpore possmipn somn aif unx makcumymis © >
MoDIHEY  KOHTYpa BHpoOka Hepenuki, Besoro (0,03.0,04) i e podIATE

BHPILIANBHOIO 3HAYEHHH B 3araikHiil KapTuni nons nanpyru © v

T

.I.-l-l:l-'lIE'l'I!-I!'lZITI'."1 MAagKCHManLHa HampyTa ¥ cTADINEHO POETAMOBYHOTLCA B

OnMopax cTIHKl paM#H, [0 Mac CROC NOTIMHE 0DrpYyHTYBAHHA B HacTHHI akyMyIami
OTIOPHOTO THCKY HAHOUTRII MHOPCTHOI JaCTHHOW MoIemi. B 38'43ky 3 MM B mepepisi

CTOHKH paMi [epesasae cruckyioua nanpyra © vaki B 6,4...7.2 pasy nepesepuiyiors

o, =(357..398)

TI, NI POSTATYIOTE 1 JIOCATAKTE BEITHYHHH MITa, o 3HaAXOIHTLCH
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3a Mewel wHMHHOCTT ctamm 18 (3 AK0T BHIOTORIAETECH pamMa KPUUICHHH 13
creunpoduno CBIT). Lei akt Bkasye Ha BTPATY CTIHKOCT] PAMHOIO KPILICHA BIKC
Ha ranbuni H = 200,

Mo-n'aTe, Makcumymu © v v cToliKax paMH MalOTe T0CHTE CTA0TEHE SHAYCHHA

AUH [.Ili'.'l-H]-'I.‘-'l MOJeneH: H-Zi,il.‘-'l'.l-{J[l.'.HHH @

cknanac 8,5%, a s mogem 1 - 2,1%.

YV Mogenl | no sigpomensw go mogen

Ome, 3a pe3vIbTaTaMH amagizy Moas HanpyrH ©» Mowna 3pobHTH BHCHOBOK
npo yuisepcansticts mogeni o ana onwey crpyerypn syraessmicnol tosuii nopin
NpH MABKMMCHTE 1 gedopManiiiiey  XapakTepucTHE B apax  desnocepeHeoi
MOKPIBII 1 NI0MIEH,

Jlns MOBHOTH aWAmizy MONs BEPTHEATEHOI Hanpyru © v pospaxyiok HIIC

DOCTIKYBAHHX TPROX MoJeacd OYB 3podacHHI NpH NUIBHILCHIH MOPCTKOCTI
MOPOOHHY [Hapie OesnocepelHbol Mokpieal 1 minowen no eapianty b 1 npu
OJIHOPITHOMY IAPYBATOMY MACHE] 0 BapianTy B, Mo 1ac anamoriami pesyasTaTh.



a)

Puc. 3.7. Emopn seprikaneHoT HanpyrH (BapianTt A) TpH npocansanil
nopojauux wapie na rououmt H = 200Mm: a - mogene |; 6 - mogens 1l; & - mogens |1



{T." JAOAROITHE

Y pe3ynETaTl, aHAMIZ TMOAS POINOAUTY BEPTHEAMEHOT HANPYTH
COPMYTIOBATH JIRA BHRBEICHHA.

Mo-nepme, monens 3 gocrammeoo nua rippmsoTexnivanx pospaxynxis
TOUHICTIO JIO3BOASAE OMHCATH CTPYKTYPY BYIJICEMICHO! TOBI[l BYTUILHHMX IUIACTIE
Jaxyoroe Jonbacy.

Mo-gpyre, MexadiuHl XapaKTEPHCTHEY MOPOIHHX LAPIE ICTOTHO BILIHBAKITE

Hd BCTIMHITY T, bl piﬁ-iTH]{ CIICMCHTAX M'DJ'I_CJT'i.

AHANOTYHD BEPTHEAILHI Hanpy3i ©F NpoaHAli30BaHi 1018 FOPHIOHTAIEHOT
HANpyrun Ty ¥ VCIX TPLOX MOJCHSX CTPYKTYPH BYIJICBMICHOT TOBI[L HPH PISHHX

TOETHAHHAY, MEXaHMHHX XapakTepHeTk nopia. Ha pue. 3.8 npuseneni emopn T y

mogenax | Il i Ul npu noegnanni mexaniannx xapaktepuetik mapis mo sapianTy

A, HallHAOYHIIE NPOSBIAETLCH Hanpyra @« pia Oil MOMEHTIE, L0 BHTHHAKTE, B

KOMHOMY 11apl B OKOAMUI BHpoDKa, BianoeioHo [0 KIACHYHHX NPEIcTaRICHE
MPOrHHH WEPIE NOPOIKYIOTE J0AATKOBY FOPHI0OHTATEHY Hanpyry @

® v NOKpiBni BHPOOKH pOSTATYHHa Hanpyra "X 3SBIAKOTHCA B HHMKHIX

MIApax, a Mo CTHCKaWTE

¥ - ¥ BEPXHIX IIApax, AK U¢ | NOBHHHO O¥TH NpH
IMILLCHHI MOPIA NOKPIBIL B MOPOEHHHY BHpoDKa;

® Y IAOWE] BHPODKA POSTACYHOUA HANPYIa 3SBIACTRCA ¥ BCPXHIX IApax, 1o
BKAZYC HA NEPCMILLICHHA NOPLL FPYHTY B HOPOMHHHY BHpoDKa:

. vy DOKAX BHPOOKA 9ITKO BHPAKCHA 30HA ONOPHOMO THCKY, B SKIH MIHACTLCH
IHAK KPHEHWIHH BHTHHY ILapie @ OC3INOCCPEIHBO HA KOHTAKTI 3 BHPOOKaM
POITAIYBAHHA BIAOYBACTECA B HUAHIX IIapax, Ha BIACTaHI A0 OJHICT IUHPHHH

« BHpOOKA PO3TATYBAHHA CIOCTCPINAETRECA ¥V BEPXHIX IIApaX,
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)

a)

Puc. 3.8, Enopy ropHsoHTAILHOT HANpyTH  (Bapladt A) [pH OpocinsaHHl
nopouux mapie na rouount H = 200m: a - mojens [; 6 - mojens I1; 8 - smogens I
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YHacmigok  BAMIdeHHX  ocolumsocTell  gedopMauli  wapis  BeJIMUHHA
FOPHIOHTANEHOT HALPYTH 9 v IyiKe CHIBHO 3AICHUTE B iX noTymHocti [62] y soui
AT MAKCHPHCEHHX MOMCHTIB, 100 BHIHHAKOTE. TOMY B JaHHX MOICAAX, WO ICTOTHO

BUIPI3HAIOTHCA 1O NOTYAHOCTI NOPOIHHX mapie, senuunna @« Gyie pizna: B
NOTYAHILIHX - MEHILE, B TOHIIHX - BHUe. TakHuM MHHOM, FOpH3OHTATLHA HANpYTa

Ty € €IHHOK KOMIOHEHTOR, MO MAE 3HAYHI BIAMIHHOCTI B TPROX IOCTITKYBAHHX

mozensx. [Tpore npu jgertansuimomMy nopisnsual noaie 9. no okpeMux obaacTax
MOJETeH MOMKHA BHABHTH [OCHTE CXOMHX PHC HC JTHIOC B HKiC]—IDH}’, ane 1 B
KUTEKICHOMY TITaHi:

¥ ILIOIWEA BHPOOKH POITAryIoYa Hanpyra @ « nomHpiowTeea Ha randuay no 0,25 B
| PIZHHILE B po3aMipax uux odnactei He nepeenurye 20%;

¥ MJOMRI BHPOOKH Ha TIHbrHI [1],35-1],55]':; POATAMIORYETRCH AP0 CTHCKYRAHNA,

Be/HYMHMHA ¢ ¥ AKOMY CRI3JAc E],Eﬂl.l,ﬁﬁ}i?H I MAKCHMPHCEHI BLAXMICHHA [1/18
PIEHHX Mogenci He nepesnyoTs 16, 7%;

— ¥ nopluHomy mapi  desnocepennsol  NOKPIBRIL HA  BHCOTI (0.1.025)),  uii
POSTATYHOHOT HAMPYTH BIAMIHHICTE KOMNOHCHTH @« 3HAXOAHTHCA B Meskax 7...20%:;
— ¥ BYTUIBHOMY TUTACTI, HEIBAKAIOYH HA BUIMIHHOCTI B pO3MIpax 30HH Iii
POITATYHH0T  HanpyrH 7« OUIHKBAHOK (0,3.0,55))  makcumansmmii po3MIp
gianosigae mogeni 1), I snavenns pisnateca B Memax 1o 20%:;

— ¥y paiioHi onmop CTiHOK paMHONO KpilJeHHA CTHCKYIOHMa Hanpyra P« JoCHTE

CcTabUIBHA 3 BUIHOCHO NOCTIHHOW 30HOO 1X NOIIHPEHHS Bfﬂ.lﬁ.ﬂ.?ﬂﬂ]l";
— ¥ CAMOMY PaMHOMY KPINJMEHHI AKCHMYMH POITACYIOMOI 1| CTHCKAaKHO] HaNpyrH

Ty A PITHAX MOJIETEH MatoTh HesHauni Bixunenns B mekax sig 4,1 go 13,6%.

Taka poctatHs cTabLILHICTE nOaA #Hanpyrw “x  npu pisHid cTpyETYPI
YIIEBEMEIIAIOITHY TIOPLT MOACHIOCTECE 0DMIKOM CIUTEHOCTI AShopMatll mapie nop,
MO CEIAIAIOTE TORILY, TPH SKOMY BIUTHE NOTYEHOCTI OEPEMOTO IMAPY TOMITHO
JHHAEYCTECH,

Hna owiHEW Bnauey AcopMalliiHMX  XapakTepHCTHE IHApIE  MOIEneH

[IPOREJIEHHH poIpaxvHok noad vanpyrn T . s sapianty 6 1 sapianty B, Ananis
posnoaiay “ o nmokazve Ix TicHHH 3B'H30K 3 MogyaeM acopManii nopiaHoroe mapy |

IX CIIBBIIHOWCHHAM MK CYCLIHIMH wapaMy. Beanunna Hanpyru @« sMIHIOETRCH ¥
JCKUILKA Pazie Ha OJHHX 1 THX IKC JIUISHKANX MOJEH 1 [0/ HANPYrH ICTOTHO
MEPETROPHTECA. YumM Buume wmoaynes gedopMainii J1adoro wapy B NOPIEHAHHI

CCOCETHHMHE, THM OUIBINE BeTHIHHH 7« KOpCTKINMH eleMenT CrpHiiMae Ha cebe
BCIIHES HOBAHTAMCHHA. L',f.'- THM ﬁj.'lh-lJJL-" IHIOHCHHEY SHHAECHHA MHHEHM}'MiB

KOMINOHEHTH Tr v paMuiil kpenn B 2.63..3,95 pasy npH NiIBHIICHIA &OPCTROCTI
MOpoAHHX mapie De3nocepeHsol Mokpiem 1 rpyHTY. [poTe, sk 1 v BapianTi A, v
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papianTax b i B pisuwia MakcaMyMiB koMmonenTd T« v pisnux MOIensx BiIHocHo
HepenHka 1 cknanac eia 4.4 no 17.8% (ana eapiadty b) 1 ein 0.3 oo ¥.6% (o
paplaHTy B).

TakuM 9HHOM. 32 PE3YILTATAMH AHANIZY [10JA POINOAUTY KoMIoHeHTH T«
MOKHA  3po0HTH  BHCHOBOK NP0 JONYCTHMICTE  VCEPeIHIOBAHHA  CTPYKTYPH
BYrIeBEMicHOT ToBWI nopija signosiano go mogeni

Ha SABCPITANBEHOMY l.'.'l'ﬂl['i. L kL3I0 ..'j_{]'l'_'JIi,ﬂ}H'L‘I'[HH ]I'[.I-[}H.Hi:l.'lif:l-li}EH.Hﬂ e
pﬂﬁllﬂ:[i.’l}" IIpHHE:I.IE:IIl}Ii HANPYTIH  OF g © 'iFT”TEI"}ﬂ,'IT-rETHM IMOKa3IHWEOM ierenchchi

aii yeix komnosent (7y . i To) pignopigso o eubpanoi Teopii Miugocti Kynowxa-

mopy. Ha puc. 3.9 npuseneni emopn o jaus tpeox mogeneii |10 i W ppu
CHIBBLTHOWCHHT JediopMalliiHUX XapakTepPUCTHE WAPIE 110 BAPIAHTY A,
CHBBIHOMICHHS  MEXaHIYHUX  NAPAKTCPHCTHE  [IOPOJIHHX  IIAPIE

BYTIECEMICHO] TORIN POOHTE BHPINIATEHHHA BIUTHE HA SMIOPY POINOALTY & W0 MUTKOM
MPHPOIHED, OCKUTEKH aHanori¥Hl TEHIeHI MamThE MICIE NPH aHa;d KOMIOHEHT

D-_I.' L i T.T_I.'I
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Puc. 3.9, Emopn npueesenol Hanpyri (BapianT A) IPH IPOCIHIAHHT TOPOIHHX

mapie Ha roabual H = 2006: a - mogens |; 6 - mogens ;B - mogens |1
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Jpyre supegenns - pxe Ha randuai H = 2000 makcumymn npueenenoi
HaMpyTH ¢ Y paMHOMY KpITUIEHH] HEPILIKO NMEpeBHIIVIOTE MEXY TIHHHOCTI CTalml
C15, 1o BEA3ye Ha NOABY IACTHYHHX IWAPHIPIE, BTPATY CTHHKOT GopMu KpliUieHHs 1,
S HACHI0K, pYHHYBAHHS BUPODKH.

Y pesynerari, BeraHosicHo, wo smogens I gocwre agexksatHO onmcye
peIEHY CTPYETYPY BVIICBMILAIOYO] TOBU cinadrmx nopin waxte M. [epois
Kocmocy.

3.2. Buiime reoMexaHivHHX napamMerpie BYIMeBMICHOTO MACHBY Ha
IMIMEHHA NOKPIBIL Ta MiA0MBH BHPODKH

B nepmry "epry cmi miIKpecTHTH, Mo 3aBIAHHA OUIHKH CTIHKOCTI BHPOOKH
CTABMTLCH B IHHPIIOMY  POSYMIHHL  OOPIBHAHO 3 TPAAHUIAHO  OPHIHATHMH
NPEACTABICHHAMI: HCOOXIMHO [POrHosyeaTH i1 crad B nasl sDepemeHHs  (uu
BIPATH)  CKCIUIVATALIHHY  XapakTepHCTHE 10 KOMIUICKCY  KOHCTPYETHEHO-
TEXHOIOTIMHHX HOpPM  HAallHHOrO (YHKUIOHYBaHHA BHPOOKH 73  YypaxyBaHHAM
BUINOBIIHHX BHMOr npapun deaznexkd. B 3p'asky 3 oMM B oapyroMy  posaini
chopMyYTEORAHI TEOMEXAHIYHI BHMOTH HAIIFHOT eKCTUTYATALll BHPOOKH TmacTa 1o
pANY  HMHHHHKIE (OPOBITPHOBAHHA. TPAHCIIOPT, IEPECYBaHHA JIWOIE). OLIHKA
EHKOHAHHA AKHX PODHTBCA MO COIOPAX NPOTHOZ0BAHHY NEPeMIlICHb NMOPIAHOrO
KOHTYpa | TOPIBHAHHA 3 JOMVCTHMHMH TNepeMilieHHAMH Ha TeBHHX TiNAHKaX
nepumerpa Bupodka. HKWo He BUKOHVIOTBCH BHMOIH HaAliHOoro 1 De3nedHoro
(pYHKUIOHYBAHHA BUPODKA, TO HHTAHHA 11 CTUIKOCT], SK WTYYHOT FIPHHYOTEXHIMHOT
CHOPYIH, B#EC CT4€ BTOPHHHHM, OCKUIBKM [OJANLIa  eKCIIyaraus  Bupodka
HEAOMYCTHMA De3 POBCICHEA TICBHHX PEMOHTHO-BUTHOBHHX podiT.

Jna peamzami meOro mMAxoay HeoDXUTHO poipodHTH METOJHEY NPOrHO3Y
MEPEMINIEHE DVIR-AK01 TOYKH TTEPHMETPAa BHPOOKA MIACTA, TOODTO BHIHAYHTH EIIOpY
HEPEMILIEHE 11 NOLNEPEYHOTD [epepiiy, HAKa, OKPIM  IHIIOr, JI03BOJIHEE  YITKO
BCTAHOBMKOBATH BENHMHHY BTpaTH Nepepisy BHpobKa 1 OUIHIOBATH HAIHHICTH
TEXHOMOTIYHHY CXeM TPOBITPHOBAHHA THX ado IHINHX JUIAHOE [MAXTHOTO TTOJA.
HeoOxX1aHICTE PO3PAXYHEY CHIOPH [EPEMILEHE [0 VCBOMY HOLEPEMHOMY [IEPEpIzy
TAKOM [OB'A3AHA 3 THM, WO PI3HI BEMOTH Ha HHOMO 1 0e30eUHoro () yHKUIOHYBaHHA
BUPODKA TOPKAKTLCH PIEHUX JQUsHok T nepuserpa. 3 iHworo Doky, 1CHYOUI
HOPMATHEH] MCTOJIMEM [J3I0TE TUILKH VCEPCIHEHHI NPOTHOE NEPEMILLCHE B HUIOMY
Mo MOKPIETL, DOKaM 1 MOHIEL BHPOODKH, X0Ya WEaxTHI CIOcTEPeKeHHA BRA3YIOTE Ha
KPaiHig HEPIBHOMIPHICTE IPVIIEHHA BYTIEBMICHOI TOBRII Ha KOEHIH 3 BUIMIMEHHX
JUIAHOK [IepUMETpa BHpODKA.

Y monepeansomy maparpafn OvIM BCTAHOBICHI TCHOCHUI BINMBY Ha T0OJI
HAMpYyTH | MepeMilielt B CHCTEMI «IIapyBaTHH MACCHB-KPITUIENHA BHIMKOBOI
BHPOOKH® OCHOBHHX TCOMENAHIMHHX YHHHUKIE: MILHOCHHX | AedopMaiiiiHgx
XAPAKTCPHCTHE BYITICBMICHOT TOBLIL, 8 TAKOK IMHOHHM POSTAIYBAHHA BHPODKN.
BusrneHo, Mo NEBHE MOEIHAHHA LHX UHHHHKIE 3YMOBIKE BHI CTAHY (JOrpaHHUHE,
IPAHHYHE, TO3AMEAHE ) JOBKOIHITHIX MTOPOIHAX MAPIBE | BYTUIEHOTO IUIACTA, SKMIl, ¥
CROK)Y HEPTY, YHHHTE BHPIUANEHY K HA POIBHTOK CIMIOPH 3MIIICHE NCpHMCETPa
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BHpODKH. ToMY rolloBHE 3aBJaHHA ULOCO Oaparpady [MOIArae vy BCTAHOBICHHI
FAKOHOMIPHOCTEH 3B'A3KY CIMOPH  3MILCHE [EPHMETPE BHPOOKH 3 OCHOBHHMH
F‘E{JMEKHHi'—TIIHMH UHHHHNEAMHA 3% MCTOH) nﬂ,."l,ﬂJ'.IhI[IDT pﬂ":l-];}ﬂ‘ﬁl‘iﬁ METOIY TIROrHEY
MPOARIE TIPCREOTO THCKY 1 OIMIHKH BHEOHAHHA EKCTUTYVATAIHHHY BHMOT Npagmm
OCIMEKH 1 CTIHKOCTI BHPOOKH, 110 CHOPYAKYCTRCH B IIAPYBATOMY MacHBl cAabKHX
nopi.

Jns nodyaoeH emopH IMINIENE MO TEpHMETPY BHPOOKH BHAUIEHH pAI TOHOK,
CIIBIAJAKMHY 3 BYIIAMH 3BHYAHHO caeMeHTHOT CITKH. LIl TOUMKH NpoHYMEpOBaHi BIJL
1 a0 22 no pyxy rodHHHUKOBOT CTPIIKH | TPHHUKIH X pO3TALIYEAHHA NPOIHKTORAHI

MpardeHHaM, 3 oJH0T0 D0KY, OTPHMATH HAHOUTEIN TOYHY eTmopy U(x.¥)a 3 immoro. -
ODMEKHTH 0D'cM BHMIPIE

— TMpHITHATA CHMCTPHYMHA BiTHOCHO BCPTHKANBHIN oci BHpOOKH cxXeMa
POATANTYVBANHA TOYOK BHMIPIE J0d  BHABICHHA MOKIHBOT AcHMeTpil emopH

U{x-?}ﬂﬁ}wn&ncmm MOMOrHM & = 6 naniHHAM BYTIIBHOTO MIACTA,
— V 3BeJeHil pamMi TOMKH BHMIpIE po3TaloBaHi piBHOMIpHO Hepes kol 15" y

mrepeani &=10..90";
Y NPAMOJIHIAHIA 9acTHHI CTIHKH pO3IMILICH] TPH TOYKH (Y Oomopl cTiiiku,

KIHII 11 IpAMOTIHITHOT JUIHHKH | 0 cepe/IiHI) BHMIpIB 118 TOYHIIOTD BHABIEHHA T
BHIHHY, AYi#KE XapakTepHoro 4 supodok waxr Jaxigsoro Josdacy:

— [0 WHPHHL MA0MWEN BHPOOKH TOUKH BHMIPIE POIMILICHI PIBHOMIPHO [0
HAOUHILIONO BIIODPaKeHHS HEPIBHOMIPHOIO XapakTepy 31y 1T,

PesyasTamn BHMIPIE CIIOPH SMILICHE MEPHMCTPa BHPOOKH NPCICTARIAIOTLCH
JJA E.Ili!.'l'li'i-j.r TAKHM YHOM,

[To-mepure, 118 KOMHOTO 3 BAPIAHTIE POIPAXVHKY OYAVETECH HOBHIH KOHTYD
pUpoOKH (U0 BignoRigae AkoMy-HeOy1k QikcoBanoMy 3IHAYEHHIO TAHOHHM i

POITANTYBAHHA) | BHIHAYACTRCA TUIOIA TIEPEPIZY S BHpOOKH VCepeJ HHl 1l KoHTYypa,
o 3MIHMBCA.  3HAKYH  NEPEMHHY  NI0MY  OONEpevMHOro  mepepisy

5

BHPODKH S, pusnavacTben De3po3MIpHHH MapaMeTp S, - pigocHa 3Mina miomi

MOMEPETHOTO  Mepepity ITPeKY NAacTa, AKHA HEPIIKD BHKOPHCTOBYETECA B
CYHACHHX JIOCHKEHHAX JUIA OWIHKH CTIHKOCTI BUPOOKH 1 MipH ii npuaaTHOCTI JUiA
MoJaAbLoi eKCIIvaTaiii, ¥ TOMY YHCII, M0 YHHHHKAX TPAHCIOPTY 1 CPCKTHBHOCTI
MPOBITPIOBAHAA JUTAHKH MaXTHOTO oA,

[o-gpyre, icuye psag oOMeseHbs HA  JONYCTHMY  BEIHMHMHY  3MILEHHS
MOPOIHONO KOHTYpa BHpoDKH (Ha PI3HUX AUISHKAX 11 OCpHMCTPa) BHXOIHYH 3
KOMIZEKCY BHMOr 11 Hamdaol 1 Desmewnol excnayaramii [1,2], wanpmusnan,
JOITYCTHMA BEJHYHHA BEPTHEAIRHOT 1 DIYHOT OJATIHROCT] KPILIEHHS, MIHIMA/IREHO
DONYCTHMI MPOMIKKH 118 DEINeYHOro MPOXOAY JHICH 1 pyXy pPyXOoMoro ceIaiy.
IHIIHX TPAHCTIOPTHHX 3aco0iB. MAKCHMANBHO JOMYCTHMA (3 TOYKH 30pY 30€peKeHHs
pPeHKOBOTO NIIAXY) BeNHYHHA 3AYTTH mopil mijgomen ta in. LI eumord vacreopo
IHAHBIAVATLHI a0CHHO Bl THOY | DpHiHadcHHA eupoDku. Tomy, okpemo il
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napaMcTpa S, HCODXIHO BCTAHOBHTH 3AKOHOMIPHOCTI 3MIHH SMILICHE [ICPHMCTPA
EH].'!I'.'.I"[_ZII{I‘] B HACTYITHHX TOUKAX
— TOUKA 9 - MAKCHMANEHE OITYCHANA SRCICHIA ]'I{'J-I{'].'!Iiﬂ.l']'i;
Touka 2() = MAKCHMATEHE MIHATTA MITOITRH,
Tour 4, 1415, 13 - sbmmwmenia DOKIB BHPODEH B 301 TPOXOIY OIS
Toukd 1, 17 - 30;mm#enHAa Ookie BHpoOKM 0o 11 NIAOWERL, a Takox
BTHCKYBAHHA ONOP CTIHOK paM# B NII0MWEBY;
—Toukd 18, 22 - MANATTA NIJONIBH B 3001 TIPOXOTY MIoei.
Hna  o0rpyHTYBaHHA BapiadTIE  pPOINOAINY MEXAHIYHHX  XapakTepHCTHE
JOBKONHIIHIX IIApiB  BYTIEBMICHOI TOBII BHKOPHCTAHWI aHamis pe3yikTaTtie
pospaxyuky HIC cueremu no nonepegHix eranax JIOCHUDKCHL 1 pesylbTATH

K740 -
- KT
[ﬂ-l. j :I M, '
) _ _ ) aid gk
MPODHHAX POIPAXYHKIR 32 OIIHKOK MIPpH BIIOHBY MapaMeTpin ] | i

TMOFAMEEHOND CTANY KOMHOTO 3 ITIﬂpiH,
[lepma ocobnHBICTE 3R'A3KY ENIOPH NEPeMILICHE NOPIIHONO KOHTYpa BHpPODKa
3 MCXAHIMHUMH XApaKTepHCTHKAMM BYTICBMICHO! TOBIII TIONATAE B TOMY, IO

ki)
COOCTEPITAITLECA  CTADITEHI  FAKOHOMIPHOCT]  3MIHH  (hyHEIL U {x-- ﬂ - @{E, :I
{‘JFG._”"}H Mixun

]

_ ) ﬂ_.ﬁ:’ﬂ I:,]_J’l.'..l'." _ E;;l,r_.' _
HE3IEHHD BLL [IApaMETpIE L | 1 i IPaHHYHOrG 1 [D03aMERHOTD

CcTaHy nopodHux wapie. e noseonge npelcTaBHTH eMOpy NEPEMIllleHb NOPLIHOTO
KOHTYpa BHpoOKa 4K (VHKII JROX CIITEMHOKHHKIR
G B Y l-]

|:ﬂ'|

< 1 MM
Uix y)=@(E ")y a., T E,-““"”|
P _| (3.2)

L -:'.\'._i

Y ceow wepry, Bug (yHKILI U(xy) 1o piBHAHHID (3.2) CTBOpHOC MOAIMBICTE

PORIUTEHONG  JIOCAUTKCHHA  fiyHKIH @ @y, pospaxyakn HJIC cuetemn no

BCTAHOBACHHIO diynKiii P, DYIIH NpoBe/IcH B nonepenix podorax Gomuuosa BB

pesvnbTatH pospaxvekis HAC cueremy no BeraHOBRCHHO (pyHKLIT P puknageni g
MEOMY  PO3TiM 1 J03BONAKOTE  3AACHHUTH  MOJEMOBAaHHA TIMEKH  OJHOTO

El“:_l'.l'_ﬂj I']-‘l . . . . . e .
(= =210 MIla) 3 27 sapianTie CMIBBIAHOMICHHA MOIyIie Jdedopmaiii wapie

BYTTIEEMICHOT TORILL; IHINI BAPIAHTH BPAXOBYIOTHCH (PVHEIIETD Py
Hpyra ocoDIHBicTe OOHO3HAYMHO BKA3YE HA BIAEMOBIUTHE MapaMeTpis 'ﬁ“f
(ﬂ'i::'r}“ M
R ) Ei_,l.:'l;,r

Ha yHKLLID U(X.¥)ake nemoxmiro POZAUIMTH [0 AHANOCT 3
piHgsHgM (3.2). Tom v Dasy BaplaHTis po3paxyHKY ClI1 BKIKWATH vei 27 sapladTis

-I'.?ﬁ'l 1
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K1
CIBBLIHOIWIEHE — ©™  BYTJAEBMICHOT TOBUL. [lpoTe, BCTAHOBIEHO, MO YCA TaMma
FAKOHOMIPHOCTEH pO3BHTKY IMILLICHE U(xy) ¥ FPAHHYHOMY 1 MO3AMEKHOMY CTAHAX
3 TowHICTH a0 10%  omHeyeThes  BicBMowMa  HalOUTBI  «pi3HOTOMHCHAMHEY
BaplaHrami 1o napasmerpy. e gozsoise OUIBIL HIX B TPH Pa3zH CKOPOTHTH 0D'eM
OOMHCICHE.

Ham BukoHaHO OOMPYHTYBAHHS JanasoHy 3MIHH 1| BHOpaHuX (JIKCOBAHHX

K A0 -
&7
(0 ) M,
. P =1 .
IHAYMCHE TTAPAMCTRIE  MOFAMCHHOTD  CTAY G 1 i MOPOIHHX  Iapie

BVTTIEEMICHOT TOBIILI.
HocaliMeHHAME BCTAHOBIEHO, IO B CADKHX BYTUIEBMIAIOYHX Nopodax (B

OCHOBHOMY 3axiaHoro paiiony [londacy) sanvmikoea MIUHICTE HA CTHCKYBAHHA

K AT K T
(Temi P cgnagae 10...20% Big MiqHOCT] HA CTHCKYBaHHA ULliCHOrO 3paska © =i

Jita oXOIIeHHA U0 JlanazoHy npoecacHl pospaxvakd HAC cucremu npu pisHux
MOEJHAHHAX 3A0HMIIKOBOT MINHOCT] KOKHOIO 3 JOBKOJIHILHIX NOPOJHMX LWIAPIE 118

T

(o)’
oot =0l
ABOX (KCOBAHHX 3HAYCHE ] 10,2, 8Kl seeaecHl B Tabanm. 3.2.
Tatnmua 3.2
Bapianti | 2 3 4 5 i) 7 8
K i
( 2% ) 0.1 0.1 0,1 0.1 0,2 0,2 0,2 0,2
I::FL'.H'_
{'ﬂ_k- }Iil
+‘ 0,1 0,1 0.2 0.2 0.1 0.1 0,2 0,2
J."'h' |
oo
{':T"'}T’] 0,1 0,2 0.1 0.2 0,1 0.2 0,1 0,2
ﬂrﬂ"ﬂﬂ

L)
Mi

K. . ) ) B )
[lo crocyeTeca napameTpa E CHAJa4id  ringl  NoEHOl  JllarpaMd
AepopMaii mopoaH, TO BHINEITANAH] JOCHIDKCHHA MEXAHIYHHX BIACTHBOCTEH
CTADKHX TIHHHCTHX, MIIAHO-TITHHHUCTHX | MIaHux cna”uie 3axigHoro lonbacy

KT
M —05..3
i o T
JAKTE JIOCHTE ODMEHRCHIH ITHTCPBAN SMIHH . ThnacTHaninn raMHuueTi
CNAMII  MAIOTE  IHIGKCHHH{YCCpeaHeHH Mo crnanamuiil  riaml) Moayis  cnagy
M M
—=05..15 —=2.3

E MICKYRATI CIami CXHIRMI 10 kpuxkimoro pyimyeanms ([ E ), a
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[IiELl_H.[-[lJ-I'JIFIHHETi L‘..'Iﬂl-[I.li '.iﬂi"il'l.-lﬂ.l{!'l'h I[]IJnMiIEEHE SHAYCHHA. E fiE'H:iK}' d OHM ]IFHﬁHH'I'i}
M &7

i

. . . L
panime poipaxopyeatd HJIC cuereMu ana rpynd eapiaHTie, a¢ napaMerp E
sadikcoBaHMi 1BOMA 3HAaYeHHAMH (.5 | 3 108 KOMRHOTO 3 JMOBKOIMIOHIX [Iapie
BYTTIEEMICHOT TOBIII {Tadmama. 3.3).

Tabnuua 3.3

BapianTtu | 2 3 4 5 i) 7 8
.

E 0,5 (0,5 0.5 0.5 3 3 3 3
=
.

L_ (.3 0.5 3 3 0.5 0.5 3 3
1
I

| 0.5 3 0.5 3 0.5 3 0,5 3
=
|

M_.I'l.'ﬂ
;:.n =13
KpiM Toro, npopaxoeaHa Tpyrha BapiadTie TIpH E AK1 3aiiMAOTE

HPOMUKHE 3HAMCHHA [0 A0CHLEKVBAHOMY tapamerpy. LI pospaxyHkH cniisHo 3
AOJATKOBMMHE  (IpH  HCODXIAHOCTI TOUHILOND BCTAHOBICHHA 3aKOHOMIPHOCTCH

IB'AIKY U(x,¥) i mexamimix XAPAKTEPHCTHE BYTIIEBMICHOT TOBIN) BHKOPHCTAHI B
PO3POMIICHOMY MCTOLI HPOTHOSY CHHOPH NEPEMILICHE HOPLIHOIO KOHTYPa BHpoDKH
[1ECTA.

BianosigHo 10 MeTOAMKN [POBCICHHA JOCHLIKCHE BHKOHAHMI KOMILICKC
pospaxyukis HIC cuereMy «mapyBaTtiHil MACCHB=-KPILICHHA NNOTORYOT BHPOOKH»,
PEIVILTATH SKHX HAHHAOWHINIC TPOLTCTPORAHI CIMEHCTROM TpadikKiBE OnyCcKanHs
MOKPIRTI WTPeRY (Mo BepTHKATLHI Koopaumati Y ) 3a7eKHO Bl TeoMeXaHiTHHX

: KA
Mih 7 (J:'.w| }
. g K7 Els:..rf gl R o o
napamerpie: H . Ei ewi o ew | Halidioemmii iHTepec npeacTaBnac

: ¥, :
MAKCHMYM BEPTHKATEHHX TEPEMILLCHE B 3aMKY 3BCACHHA Ul i s soni MpoxXoay
L UYUYuUr-uy
JIHMIEH {U4 .Us .UIHI UM].
Ha puc. 3.10 npueeacHl 3ane#HOCTI IpOCTAHHA NEPEMILICHE 3AMKY 3BCICHHA

| . wl ) ¥ T
U'J 31 F0UTLIICHHAM TTTHOHHK H POSPOOEH. 'I":_-.-'IIF{]I.IIU‘I' fH:l MAMTE HCITIHIMHAH

. . ¥ ' . '
xapakrep: ¥ Mipy spocranns H amimenns Ug 30UIBIIYHOTECH DUIBIIC IHTCHCHBHO,
o OOYMOBIEHD 3POCTAHHAM 30H NMOIAMEKHOTO CTaHy B JIOBKOIHIIHIX MOPOIHHX
mapax, Ha penwummy onyckanHs 3aMKy 3BeIernd Ha#DdIIRNIHA BOIHR pOOHTE
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Moayie aedopmanii 1 nepmoro nopinsoro wapy nokpiemi : 36inswenHs iioro

; . TE : .
AKOPCTKOCTI 00MeRye 3MilneHHs <9 qo 1,69 pazie, Meswmi enage poduTs MOIYIb

pe H' i - i s = [y N
nethopmanii E; APYTOTD MOPLIHON APy NOKPIRNL @ OpH Horo 301IBIICHHT B

03-10" MITa o 110" MIa swimenna U/ sMenmyeTsea o 1%, Bruoans moayns

nepopmanii £ " NEPIIOTO NOPLUIHOTO WAPY MA0WBK He nepesuiye 7,2%.

OOMEMEHHA  ONYCKAHHA  3aMKY  3BCJACHHHE 13 3POCTAHHIM  HOPCTKOCTI
,ﬂ_DE]’EﬁJ‘J]H].IIHiK HOPOAHHX mﬂpiﬂ I[U]'i‘iHU 1 HE CHWICPEHH T Ei,.l'.[]lUEiﬂHHH TTCITE A HH M
ME :'{H.EI'i.]'EH IIi,.:'[f':I-IL‘-['r:IIIH.'-'.'. CIIOPY L.

: L, v
[Mpuknan sakoHOMIPHOCTI  3B'W3KY  OMYCKana U, 3AMEY  3BEICHHA 3
hiilll[llC'I!HHH XAPAKTEPHCTHRAMH III'l;l.”.il':l-llii'l.'fl.'llI-'[]I]IIi?{ THOPOJTHH XY ]I]'ﬂ[!i]i- f]l'.I'HEIL'-leETHE-i Flel

. . . ¥ . .

puc. 3.11. 3seprae yeary JviKe TICHHH 3B'A30K NepeMILLCHD U 5 mesero miunocti
ak at
Hd CTHCKYBdAdHHA [ICPLIIOTG L I | Apyrora L] NopaJanHy  apls ].]IlJ-H'PiBJ]l.
K

36ubmeHEa © v gig 5 MIla go 20 MIla npH3BoAHTE 10 SHHAKCHHA ONYCKAHHA
saMky 3peneHHA B 3,46...4.74 pasun npw H=200m i B 3.83..5.52 pasu npu
H =ﬁm&l. e MoACHKC TRCH 'pi:]li.'l'l'ﬂ.-'l DﬁMEH{EIIHH'H l}ﬁ:lﬂ'l:TE-'I:.I MOZAMERHOAND CTAHY B
NEpIoMY NOPIAHOMY wWapl Nokpial. AHanoridsil edekT cnocTepiracTeed | B

. ) - . Yoot
IPYTOMY TIOPITHOMY TWapi MOKPIBi, ane BAe 3 MEHII TICHHM 3B'S3KOM Us i Tomy
K
YHACTITOK floro geskol BiaganeHocTi Bid 3BedcHHA BHpoOKa : 36inemenna © o pia

5 MIla ao 20 MIla cnpusc 3HIKCHHIO Ul y 149,179 pasy npu H=200n i p

1,55...2,07 pazy npn H=0600m fx Gausmo, 31 s6Usmenasm  ronbaam
POATANTYEAHHA BHPGEHE MIacTa NOCHIKCTHCA BIUTHE MIIHOCHHX RAPAKTEPHCTHR
MOPOIHHX THAPIE TTOKPIRIL.
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Puc. 3,10, Onyckanus U, SAMEY SBCACHHA 13 SPOCTAHHAM IIHOHHH pospoDKH

r._'

Tt =S MTa; T =20 MTTa,
| - Cewa =C J-w = MITa;
2 Cemy =iy -”Mn
3~ Cewz I MITa Cesa = 2V MTa;

|'-.' .|Ir
ewz = 200\ f[a Tem =2 MITa
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T
Luli:l' CTOCYETRCH TICPLIOr mOopoiHiond mapy Jlll..'l_'lJIlII:FH.. TO HOIO BILIHB I::r"""""l Ha

¥ : : " :
BEIHUHHY U menm nomitao: NpH 30UILUICHHI T vy 55 MIla 1o 20 MIla sMinenns

sHMAYIOTRCA Ha 3.9...17.5% nprn H=200w i ma 2,1...11.6% npunH =600, Tlpn

m
UEOMY HARGLIBMIMIA BIIHB ©c*  pobHTE NPH NOMIPHHX NEPEMIIEHHAX 3aMKY

IBCICHHA UJ =100...300 MM,

Takum unHOM, 38 peIVIETATAMH SHANITY BINIMBY HA 3MILICHHA 3AMKY SBCICHHNH
NPOUHOCTHRIX 1 AcfopMaliiiHiX XapaKTepHUCTHE J0NPEeICIEHOIO 1 FPAHHYHOID CTAHY
JORKQIHITHIX TOPOJIHAX IAPIR MOKHA 3p0DHTH B2 BHCHORKH!

g gt gk gk . .
napamerpu =~ om Cew: £ £3 0 gepOxiANO BPaXOBYBATH TPH TTPOTHOG]

Ufﬂ'

OMYCKAHHA 3REICHHA = % ]

i
. L
BIINTHE MEXAHIUMHHY XAPDAKTCPHCTHE s |

. N .
i B NEPIIOTS NOPLIHOND mapy
MPYHTY  3HAXOAATBCA B MEEAX  MOrPIIHOCTI, WO JONVCKAETHCA  MpPH

FMPHHYOTEXHIYHEX PO3paxyHKaX, 1o JO3RONAE X BHKIYHTH NpPH NPOrHOIYBAHHI

¥
BEITHYHHH =% .

: : : N T )
E]JTH[]E-' [MEABRTATE IMIMIEHHHA Uh 1 UIHHH’I npn OmMyCKAHnH1 3ReJeHHd MOEY TR
nepeMicTHTH ToukH 5 i 13 B 3oHy ODeineunoro npoxony mogeid (1.8 M Bix

MIIOXIAHOTD HACTHIY), IO HEMPHOYCTHMO N0 THHHHX HOPMAaX NPagHn Oe3mexH.

U'.'l'

k) . - . .
U.‘- 1313 3IpOCTAHHAM rIHOHHH H POSPODEH AHATTOTTMHI

Po3senTok nepeMimcHb i

. ¥ . - .
BHIICOTTHCAITAM FaRK0MOMIDIGCTAM U‘J FAMEY FREICHTHA, ane O JEArl GCODIHRBAOCTI,

siki moAcHeni sa pue. 3.11 (rpadikn npusegeni ana ronduan H =4004), 3a inmnx

. ¥ . .Y
PIBHMX YMOB BCIIHYHHA Uds crnagae 641 71% ELL],UE W0 LWE pas SBCPTAE yBary Ha

Mmpec BHITOTAM Y BEANHA AREICTTHA.
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OTpaMyeEMO HACTYTIHI BHCHOBKH:

& ns yMmoR maxtH M. Depoir Kocwmocy nmo crpatarpadiunux Kononkax
BVTIIBHWY  TAAcTiE  no0yIoBano TpH  HAHOIUTEIT  XapakTepHuX  CTPYETYPH
BYTTIEBMICHOT TOBINI, aHAM3 MOAd HAOPYTH B AEHX JO3BOIHB 3 JIOCTATHBROW JUIA
TIPHHFMOTEXHIMHHX  PO3PAXYHKIE TOMHICTIO  OOTPYHTYBATH  €IHHY  VCepeaHeHY
CTRYETYPY, NOrpiuHicTs #xkoi He nepesuniye 10% B yebomy HanazoHl 3miHM
FEOMEXAHIMHHX NAPAMCTPIE BMINIYIOUOTD MACHBY CHaDKNX nopiL.

*  OIIHEHO BIUTHE  JIeOpMAIllHHAY  XapakTepHCTHE  NPHEOHTYPHHX
MOPIHHX Wapie BHPOOKH TUIACTA Ha Hanpy#eHo-Ae(QopMOBAHHI CTaH CHCTEMH
ITAPYBATHH  MAacCHB-EpinaeHHs miarotoedoi erpobkus.  Beranornewo, mo,
HEIBAKAIOMH  HA  pisHI  COIBBIHOMEHHA  JedopMaliiiHiy  XapakTepHCTHE

AOBKOJIMIIHIX NOPOIHUX 1HAPIE B MOKPIEAL | NA0WE] BUPODKH [UIACTA POIMIPH 30H

MPaHHYHOrO cTany (B OCHOBHOMY BII Ail posTaryiouol wanpyru . i Tv) nocuTh
CTaDIMEHI | OXOMIOTE JBa MOPIIHI [WapH B MOKPIEAl 1| OOHH Wap B MiA0Wel. Y
GOKaX WTPEKY COOCTEPIracThCs ACKPABO BHPaKCHA 00MacTh OMOPHOTO THCKY, AKa
CMpHAE POIBHTKY 30HH TPAHHYHOTO CTAHY BT i1 CTHCKYIOHOT HATTPVTH.

*  OTPHUMAHI  3AKOHOMIPHOCTI  BIUIHBY  MCXAHIMHHX  XAPAKTCPHCTHE
NOPOJIHHX LIEPIE  HA SMIHH 1008 HAOPYD 1 SMILCHE 3 POCTOM  TIHOHHH
POATANIYBAHHA BHIMKOBOT BHpoOKH. Lle aoisonsc smAcHiOBaTH BHDIPp ONTHMANEHHX
napaMeTpip BHPOOKH B 3QJCKHOCT] BUI MEXAaHIMHHX XapakTepHCTHK Mnopiia, Ak
IMIHIOHTBCA M0 J0B&HHI BUpoOKK. Tak anda yMoB, mo BHpoOKa po3TalloBaHa Ha
rnuoual H=200-400M MoEHO BMKOPHCTOBYBATH BHPODKH 3 MAOLICHY MNOMEPEHHOIO
nepepisy - S=11.2 m?, pigcrans Mg pamasu 08w, tan kpinnenns KL i3 CBII-
27, Hnsa H=400-600M, naomy ta THI KPUUICHHES BHPOOKH MOMKHA HC SMIHIOBATH, A/1¢
NOTRIOHD BHKOPHCTOBYBATH JIOJATKOBE KPINJACHHA Y BHIIAAL AHKCPIB Ta 301IBIIHTH

BIICTAHL MK pamMams ol m.
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4 Oxopona npami

4.1 Awamiz noveHuiiino wHedeINMevHHX | WKIJIHBHX BHPOOHHYHX
thakTopie npn nporeaeHni rippnunx BRpodok

HTxidmuai ma ompymui 2azu

B armocdepy ripchkix BHpoDOK IMKILTHEI Ta3H HAIXOIATE, B OCHOBHOMY, 3
HOpi, Mo BMILIAKTE IUIACT.

[To mawux eiadopax npod KOHLUECHTPALIA WKIIIHBHX | OTPYTHHX rasig He
MEPEBHITYE TPAHHYHO MPHATTYCTHMOT HopMH konmenTpamii (TT1K) 1 cranosuTts:

okcna Byracuro - 0,0011

okcHA azoty - (L00019

awokcHd azory - 0,0004

ciproBoaeHs - 0,00046

cipuncTHi ra3 - 0,00027

Tak camo, KpiM I[LOTO, 3 TOPIT, IO BMITIAIOTE BYTUTRHHI MTACT BHIUIAETECA
MeTaH, KOoHIEHTpalia MeTaHy Ha poDOMHX MicUAX, 3a JaHdMH cayskDu ALK, ne
nepepnuye [LIK i cranoents 0.1 - 0,5%.

Yncnenui  eHMipH,  3podieri  TepHIBCBKOK — MICRKOIO  camiTapHo-
CHIEMIOIONMHOR  caywbow, nokasany piscHs EPOA panony-222 vy sBupoDkax
mnacta Cy He nepesumye 20 Brw® | npu npunyerumux 50 Beow®. Y ss'8sky 13 1HM
EI[IJ[liHJIh]Ii FAXGIH HLID SaXHCTY E'iJI IIIE{i_.l'[II]-'IEﬂI'ﬂ BILIHBY  PajioHy HE
FI'C[!E.."I.EE"-TE]GTE-L‘H.

Y BHMNAAKY BHHHEHCHHA MOWCHK], N8 3aXHCTY OPraHiE JHXAHHA BIJ ENIHBRY

MEVUTHERX Ta3iB | JAMY, BHKOPHCTORYVIOTRCA i3omodl caMopatyeanennkn [ICC-
1Y,

JanuaeHicme nOsIMps

Hanuii dakrop npucyTHIR SK B 0MHCHHX BUPOOKAX, TAK 1 NUITOTOBMHX BHDOAX.
3MICT BUIBHOTO JABOOKHCY KpeMeHs nepesumye 10 mrim’,

COeHoBHHMHE  JDECpeIaMi NHIOVTBOPCHHA B NUNOTOBYOMY  BHDOI €
NPOXLTHAIEEHH KOMDAHH, a Tako® HABAHTAKCHHA H NCPCBAHTAKCHHA TIPCLEOT
MACH,

ITpu pobDoTI NPOXUIHHIEKOTO KOMDaHHa v BHOOI MakCHMAIRHHHE TeXHIYHO
NOCAMKHIN PIBCHE 3aMHICHOCTI CKNaIe:

- ang MI'BM na pobodomy Mictl | TpoxiTHHKIE TPaLIOWTHM Y BHDOT B Mekax
130-150 Mr/ae’, TPHBATICTE BITHRY CcTaHORHTE 50-55% pobodoro gacy 3a aMiny;

- A cnekrpocmocapie vy meax  100-120 /s, TpHBanicTh  BIIMBY
CTAHOBHTE 10 5-10% pobouoro ydacy B sMiHY;

- JUIA HATASTY JINBHHI (HAYAIEHHE JIUILHALL, 38M. HAUYATRHHUKD JIDEHALL,
MEXAHIK AEHMIT) v Memax 10-20 mr/m’, TpHBanicTs BOAMEY cTanoBuTL 30-40%
pODOYOTD Hacy 3a IMINY,

- nns ripundoro maiictpa 100-120 mr/m®, TpHBAmicTRE BIIHBY CTAHORHTE 5-
10% pododoro vacy 3a aMIHY;
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Ilpu poboTi rpHHYOWAXTHOTO YCTATKYBAHHA TEXHIMHO JOCHMHHIT plBCHB
FANHICHOCT] He nepesuurye 150 mrim’.

4.2 3nennaeHHA NPH NPOBEICHHI NPHAYHX BAPODOK

[TuTome 3HenuneHHs npH podoTi KoMdaiiHa q (r/T) De3 3acoDIB IHENHICHHA
TPH MPOBEIENH] MATOTORY 0] BHPOOKH:
q,=9q.-V-K_ 2/m
A Qy — NOHTOMC SHCMHACHAA HIEaXTOnTacTa, N0 XapagTepisEyo C}'ME‘I]:!I'F!HF!'
BMICT ¥ IPYHHOBAHOMY KYTI HacTok posmipom (0,70 MM, 3JaTHHX NEPExXOIHTH ¥
'IH.E.}I{EETHE CTan 118 YMOR BHIMEH 'H-}'Ti,"IJIH 3 ﬁﬂpﬂEﬂIHIHM BHEOHABYHM QPIUaHOM,
MOCTIHHUM  PEKHMOM PYHHYBAHHA BYTUINA NOpH OYIB-AKHX TIPHHYOTEXHIYHHX
YMOBAX | IBHIKOCT] PYXY NOBITPAHOTO CTPpyMeHs | M/c:
WV — BHAKICTE PYXY HOBITPA, M/C:
K — KOCpILICHT, [0 BPAXOBYE BIVIHE KOHCTPYKTHBHHX NapaMeTpis KoMDaiiHa
Ha YTBOPCHHA H BHAUICHHS ITHIY,

q, =305 033=52"m;

Hons dopoTein 3 mHnoM v NIroToRYHIE BHPOOL TPHIAMACMO THIORE 3POITEHHA
13 30BHILIHIM PO3TALIVBAHHAM IPOLIYEAYIE.

JAMHIOKOBY 3AMHACHICTE MOBITPA B MIATOTORYHH BHpoOUI NpH  podOTI
MPOXiTHHOEKOTe KOMDaiHA 3 BIJKPHTHM BHKOHABTHM OpPraHOM NpH BIICTaHI MiX
BCHTH/IALLHHHM TpyOOIPOBOAOM | BHOOEM, DIBHHM 8 M, POIPAX0BYEMO 110 (hOpMYyIL:

o looog, PKK,

o Mz
Q,
ae Py — npoaykTHBHICTE kKomOaiiHa mo ripeekiii Maci, T/XB;
k, — xoedilieHT, WO BpaXOBYE BINHE MWMBHIKOCTI PYXY BeHTHIALIHHOTO
CTPYMEHA B HIANOTOBYOMY BHOOT HA 3AIMICHICTE HOBITPA:
ke — koediunieHT, mo Bpaxosye e(CKTHBHICTL KOMIUICKCY  3axo4iB, 100

3aDeINCUYIOTE, ¥ NATOTOBUOMY BHDOT:
k =(1=2).-(1-2,)=1-08=0,2

ae ... 3 — edeKTHEHICTE OKPEMHX 3aX0/1IB, 9acTKa 01,
Qn — KiNBKICTE MOBITpA HeoOXiZHE ANA NPOBITPHBAHHA NIATOTOEYOIO
BHpOGITEY, M7/%B. BH3HaueHo B NiAposaini BeHTHIALIA AK KibKiCTh noBiTpa,
HeoDXIHe JI TPOBITPHOBAHHS NPHEHDIHHOTO MPoCTOpY.

C = 10040 5-1.9-1-0,2

o =12 7Tmz! n';
2 6. 60
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FanMIIKOBA 3ANMTHICHICTE II{!Bi'.IT.IH LIpH SHEIHIHBAHHL HNepeBHLIYE CEIHi'I'-H.E}I'[i

HOPMH, TOMY HEoDXUIHO nepeadaunTi 3adeinedeHHs TIPHHKIR TPOTHITHIOBHMH
pecmipatopamu [IPIL-741, ax1 MawTe HACTYIIHY XAPaKTEPHCTHEY:

- para 200 r;
- CTPOK 3axucHol 111 22 roHuH, TpH 3amHmenocT! nosTps 300 MM
- e EKTHEHICTE MHICYTPHMAHHA 99,99%,
JHCMWACHHA NMPH podOTI NPOXITHHIEKHY KoMDaiiHie,
Hna GopoTebM 3 NHAOM 3aCTOCOBYIOTE BHCOKOHATIPHE IPOIMIEHHA 3 THCKOM

pradsy He menm 1,2 Moa 1 nogaduco BoJAH B 30HY PI3AHHA.

PE]-'.!FHG:IEHH CReMd pOsTAlNYBAHHA BCTATEYBAHHA IR 3HCNH/ICHAA [TOKd3aHA

Ha puc. 3.12.

\\\ SONNNANN NN NN N

\ 13 E ..'.-
\ : : __l_l_l
\\\ \\\ \\\ \\\ \\\
3l '3 412 5 VT 6

Puc. 3.12 - Cxema posTalnyBaHHA BCTATKYBAHHA 1A THI0NOAABICHHA

1- dropeyHEA 20BHIMIHBOTO 3POMIEHHA; 2 - 3polIyBATEHHE NpHCTPiii: 3 - pykae
Harmpuuii; 4 - nepexiana mydira; 5 - gozatop: 6 - MAHOMETP; 7 - BEHTHIIb.

.LL{H_}L'I-EEI BHTPATA BOAH HA 3P HCHHA !

Q. =107 k- ¥V oge 107 L1 (10,4125 2,0/ 30) 40 = 3814’ / cym)
ae k - koediuieHT Ha HEBpaXOBaHI BHTPATH BOIH | BHTOKY,
V - moboeuii obcar podIT Mo okpeMHY BHpOOHHTHY NpoLecax, 1/100;
q = [IHTOMA HH'I'PETEI BOJIH I1O 'IJH]J{:MHI BH] U-E.FHHHIIJ". Ilpi.'ll.l_LT dx, T,
Heobxiase uncno opeyvHOK I8 3pocHHA:
Q.  3m
Mdafp 3131642

n= = 0541 vearnt )

Te () - BHTPaTa BOJIH HA IPOIIEHHA, JI/XE;

a - KoeUicHT BUTPaTH BOOH (POPCYHKOKD;

p - THCK BOOH v qropeyaui, Mna.

Ha wombaiiai I'TIKC yeranoemwemo 1 dopeyary many Kd 1, 6-75 3 guTpatow

goan 7.01 s/ nod.
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4.3 IlnnosudyX03aXHCT NPH NPOBEIEHHI BHPODKH
Buznauenna nepioduyntocinl of0MUGKYH upohry ia pizuux oliankax,

[lepioauynicTs HaHeCcEHHA ODMHBKM HA JUIAHLI MPOBEICHOTO WTPEKY, WO
MPHMHEAE 110 BADOK JoB#HHOK 30 M (MICIA IHTEHCHBHOTO TTHIOYTBOPEHHA)
BH3IHAYAETRCA (10 Tadur 18 [1] i cranoenate 1 paz v 100y,

BuzHauumMo nepioAHvHIicTE 0OOMHEBKH Ha JUTAHLI NPOBEJCHOTO WTPEKY, IO
IAMHITTHIIACH,

K, -Key, - do  1-0,5-35
Tn — ! —
P 1,2
ne Ky — xoediuieHT, o XapakTepHive TPHBANICTE 3aXHCHOL A1 cnocody
nonepeT#enta BHOVXY Byrinsnoro muny. [Tpu odmmemi K,=1;

Kews — koediuicHT, mo BpaxoByc BIUIHE BMICTY METaHy B aTMocdepi
pHpoOkH. [Ipu smicTi CHy 1,0% — Kope=0.5:

P — IHTEHCHEBHICTH MUIOBIAKIaAeHHS, r{M™ 100). ¥V TYIHKOBMX [ArOTOBYHX
BHPODKAX 103a npuerdiiinoro npocropy P=12.

= 14.6{cym)

FPospaxyuor pozocepedncenozo eodanozo zaciony 3 Rocyvaun muny ITEC-1.

HeobxinHa pHTpaTa BOAH HA POIOCEPEHCHHH BOJAHHN 3aCIH BH3HAYACTHCH
o opmMyIIi:
ﬂr =1.1'qg- S.»n
ne 1,1 - koedimienT AKHH BPaXOoRYIOUE BUINHIEHHA TAKTHUHOTO HAMOBHEHHA
MOCYIHH BLI PO3PaxyHKOBOIO,
q - MHTOMa BHTpaTa BOOH Ha |M° NepeTHHY BHpoOKH, npHimMaemo 4000 no
[1]:

Q, =1.1- 400 10.4 = 4576( 1)
KuibkicTh nocyIHH HeoOXIIHE A YCTAHOBKH PO3PAXOBYETHCA 10 (hopMyIIL:

3
N ——"—%—mz
q.l: i

1€ Qoo - EMHICTE OJHIET MOCYIHHH, T;
KinEKicTE pa/lie 3 NOCYIHHAME B 3aCIT0HI:

N3,
] i

1€ N - KUIBKICTE BOJAHHX IOCYIHH Y Pl
HeobxiaHa KUIBKICTE BOAH B 3aCI0HI:
Q=rm h-q, =646 12= 4608 1)

Y U}-'['r!i'H{EIHH Pajlax IoCyIHITH MOBHHHI POSTAIIOEY BATHCH, TCPCEPHBAIMH
OJTHH OJTHOND,
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3riaHo «lHcTpyKINT 3 nonepeKeHAA i ToKanizanil BHOYXIE BYTUILHOIO [HHIY»
naparpadm 37, 38 1 3CTOCOBYBAHMY NOCYIHH €MHICTIO 121 po3paxyemMo napaMeTpn
TACTIONY:
S N LI
25-8 25-104
Je () - 3araikHa EMHICTE MOCYAMH HA JBOX CYMUKHIX PaMax.

Yuosa L =5 M BHKOHYETREH.
Lo_Q 14
0,75-8 075104

=1846=185u)

Posmimenns sacnony 3 nocyaud [IBC-1 vy supoDkax, 3akpliUlcHHX apKOBHM
KPUUICHHAM [OKQ33HO Ha pHCYHEY 3,133

Puc. 3,13 — Cxema yeranoBkn BollaHoro sacuony 3 nocyaun [15C-1
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BHCHOBKH

Y maricrepeekiil pofoTi BHPILICHO NPAKTHYHE 3aBIaHHA 110 330e3McUCHHID
HAIIHIOT excrayaTanll BHIMKOBHX BHPODOK 33 PaxvHOE MIBHIIEHHA JOCTORIPHOCTI
MPOTHO3Y CTaHyY HeOAHOPUIHOTO BYTTIEEMICHOTO MAcHBY cIalKHX MOPId Mo YChOMY
KOHTYPY KpPIMIeHHA BHIMKOBOT BHPOOKH.

OcHoBRI pe3yasTaTH podoTH NONANAKTE B HACTYIHOMY:

I. Ominka goctoeipiocti pospaxyuxy HIAC cueremn wmapyeaTHii mMacus -
KPUUICHHA BHIMKOBOT BHpODKH» Jlafla 33JI0BUILHI  PesyIbTATH: 3aKOHOMIPHOCTI
POIBHTEY TEPEMINIEHE KOHTYPY KPIMIEHHS BHPOOKW HE CVIEPeHaTh BUIOMHM
TeoMeXamiuHiM  TInoTe3aM  (BCTAHOBIEHHM AK  EKCTIEDHMEHTATRHHMH, Tak |
AHATITHYHHMHE JOCITIIASHHAMH ).

2. Beranorneni 3akonoMipiocTi gedopmariiii KONTYpY BHPODKH NpH pizHNX
MENAHIMHHY TMapaMeTpax TOopoJIHHX [mapie, Ha TiIcTaBl AKHY  BH3HATAIOTHCA
TEXHOMOIMHI  YMOBH  B3aeMO/IT KOHTYPY NOPOJIHOTO MacHBy 1 pamu, Bubip
TEXHOIOMT 1 KondIrypanil yeTaHOBKH PaMHON0 KpIUIcHHS BUIDYBAETLCH HA [1ICTAB
AHAMIFY IMITEHE OKPEMHUX JINAHOK KOHTYPY BHPODKH,

3. OrpHMani 3aKoHOMIpHOCTI BINTHEY MeXaHiqHHX XapakTepHCTHE TTOpOIHIY
mapie  Ha 3IMIHH NOJA HAMPYT | 3MINEHE 3 POCTOM TIHOHHH pPOITAITYBAHHS
BHIMEOBOT BHpoDEH. Lle nozponde zmiiicHioraTH BHOIp ONTHMANEHHX MapaMeTpis
BHPOOKH B 3E#HOCT] BLI MEXAHIMHMY XAPAKTEPUCTHE NOPLL, 8K IMIHIOWOTHCH 110
noexuul supodkn. Tak jm ysmos, wo supobka postamosana va rioubunn H=200-
400m MOKHO BHEOPHCTORYRATH BHPODKH 3 NIIIONISI0 MoTepedHoro mepepiay  5=11,2
M°, BiJICTANE Mi% pamasu 08w, THn kpiinenns KT 3 CBI1-27. [Ias H=3MN)-
600M, Tonly Ta THI EpinenHs BHPOOKH MOKHA He 3IMIHIOBATH, ajle NoTpidHo
BHEKOPHCTOBYBATH [T0ATKOBE KPITUIEHHS Y BHTIA aHKepiB Ta 30UTBIIHTH BIICTAHE
MIGK paMami 10 1.

Keamiiramiing pobora BHKOHAHA BUITOBVIHO JI0 HPOrPAME i METOIMUHNX

peroMergaiiin gadeapr ripuauol imsenepii ta ocsiti [ 12],
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