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PEDEPAT

[Moncnwsansna sanuewa: 63 cropiasn, 13 pucyaxis, 6 Tabauub, 23
MOCHIAHNEA JTEPaTyPH.
Ob'cxkT pospodkn: KpINIends BHIMEOBHX INTPEKIR JUI8 TORTOPHOTO 1X
BHEOPHCTAHHA,
Mera wpanidgikauiiinel poborTw: BHINAYEHHA NapaMeTpiB  YOPaBIIHAA
CTAHOM 3BOIY BHIMKOBHX BHpOOOK, dKa MIATPHMYETBCA JABOPIBHEROIO AHKEpHOIO
CHCTEMOKY Ha  MiACTaki mmuumipuumaﬁ BIAEMHOTD  BINTHEY eneMeHTIR

KOHCTPYEINH 1 3MiH CTaHyY TPHEOHTYPHOTO MOPOAHOTO MACHEY.

Y Berym nposeagHo oDIPYHTYBAHHA, BHIHAYCH] U1, 3aB1AHHA 1 METOIH
AOCTIHEHE,

Y nmepwioMy po3nill BHKOHaHHH aHalll cTaHy npodJeMH, BHIHAYCHO
LTAXH 11 HAYKOBO-MPAKTHYHONO BHPIWICHHA | HaJaHl 3aranbHi BIAOMOCTI PO
MIANPHEMCTED [ YMOB AKOI'O [POBOJIHIACH JOCHLIHHIEKA PoDOTA.

Y apyroMy posaull posriasHy Tl 0coUIHBOCT] BIUIHBY PISHHX CTPYKTYPHHX
XAPAKTEPHCTHE  BYTTICEMICHOTD TIPCRKOTO MACHBY Ha rapaMeTpH  BHOOpY
KOH(Nrypamil  KpIMJcHHE  BHIMEOBOTO  IITPEKY, POIPAXOBAHD  CKOHOMIYHI
MORATHHEH 33aIIponoHOBIHHX TEXHIYHHX pilIJE‘HE-.

Y pozoimi «OxopoHa npadi»  BH3IHAYMCHO  cnocoOH  3ade3ncvucHHA
OesapapiiiHOCTI Opanl WaxTapie | OpeJcTaBIcH! 3aX00H WOA0 KOMIUIEKCHOTO
SHCTHITHOBAHHA .

Y  BHCHOBKaX NOACHIOBANEHOI 3aNMMCKH HARCACHD OCHOBHI PE3VIRTATH

[iﬁ_]lﬁ(_'lTH, THLh IT[!IH[‘:.TME.IGTT:-CH Ha OCHOBI BHKOHAHHX ,"lﬂCJ'I'i,'l}I'i.'Cf]I:.

MOPOIAHHUHA MACHE, TPAHHYHHH CTAH MOPLI, BHIMKOBI
BHPOBKH, I1JIOLUBA, IOKPIBISA, KAHATHHH AHKEP,
OXOPOHA TTPAILLL COBIBAPTICTD, TPOBEJIEHHA BHPObBKH,
KPIIIIEHHA
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BCTVII

AxTyaiabHicTs podorn. Ha rtenepimniil 9ac nepesakHa 4acTHHA TIPHUUHX
BHpODOE BYIUBHEX maxt Jaxynoro Jondacy ODpoBIMTLCH 13 3CTOCYBAHHAM
PI3HEX BApIAATIR ankepioro kpinaensd. [lpy mhoMy BUIDYRACTRCA POIMTHPEHHA
TEXHMIOTIHHAX  MOEIHBOCTEH  MUIIEMHOTO  BHIODVTEY KOPHCHHX  KOTAJTHH
MOB'A3aHe 31 IMIHOK TIPHAYO-TEOIOTIHHHY 1 TipHHHO-TEXHOTOTIYMHHY  VMOB
ERCTUTYATAT TIPHHYHY BHPODOK.

Hna sadesnedennd cTIHKOTO cTAaAY BHIMEKOBHX BHpOGOK Ta iX CHOMyHenb Ha
BCCH NCPIOL CKCILUIVATALNT, B PA/1l BHIAJKIE, HAHOUIBI JIOIUIEHHM € 3aCTOCYBAHHS
JBOPIBHEBOT CXCMM SHECPHOTO KPIUUICHHA, JI¢ KPIM aHKEPIB JIOEKHHO0W0 10 3 wm (]
PIREHE ), BHEOPHCTORYIOTRCHE ankepd rmuboxoro zaxnananna (II pirens). Anxepn
JAPYTOro pIBHA FAKPITUTIOINTECA B CTIHKHX TOpPOIax MOKPIBI - 33 MekaMH 3BOIY
NPUPOIHOTD ODBANEHHA 1 3 ypaxyeauuaMm ocinabnenns i jnedopmanii Ookis
HpoOKH. [lpH meOMY HecTifKI NMOPOAH MOKPIETT CEPIMTIOIOTECH  AaHKEPaMH
NEPUIOTD PIBHA 1 «IIBIIVIOTECH» HA AHKCpPAX JIPYTOro pisHg 10 cTIHEMX Dopil
MOKPIBIT 33 MEHKAMH IPHPOIHOT 3B01Y 0DBANCHHI,

Onnak, 3acTOCYRANHA  AHKEPHOTD KPIMJEHHA B AKOCT]  €IHHOTO  BHIY
KPIMJIENHd He JONYCKACTRCA B TIPHHYHX BHPODKAX, POITANIOBAHHX B 30HAX
TEQIOTIHHHX MOpyIIeHs, 00BOIHEHHX NMOPLL, TPH HASBHOCTI TOHKWX MPOMApKIB
BYIULIA, KANLUWTY alo ByDIHCTHX aprifiTis B Memax rIudHHH  3akIaieHHs
ankepie. Tomy B X001 J0CHUGKEHL PEANizoBaHl MOUENl IITPHMEN BHPODKH 3
BHKDPHCTAHHAM PAMHOI0 KPIULICHHS 1 PISHHX OXOPOHHHX KOHCTPYRILI.

[Mpu  nposefcHul  JOcHyBEeHE  OVI0  BpaxOBaHo, MO CIPCLKL  OOPOJIN
BLUIHOCATRLCA JI0 MATEPIaiin, K1 MATE MEXAHIYH] XAPAKTEPHCTHEH, SK1 BHXOIATE
JaMero 3a paMKH KracHaHol Teopil npyanocTi. TakaM 9HHOM, T8 TOBHOTH OTTHCY
MOBELIHKH TMOPLUT B PO3PAXVHROBIH cXeMi, B pAll BHNAIKIE TOBOIHTECA BIABATHCA
N0 BHKOPHCTAHHA E/IeMEHTIE THIIHY Teoplid, skl ONHCYIOTE HOBEIIHKY MATEplany.
Ax npasnio, MOBL HIC PO HEMNHITHY TEOPID NPYHRHOCTI, TEOpil MIacTHYHOCTL |

MOBIYUOCTI.



AHKepHe KpinieHns 3ade3nedye AKICHHA KOHTAKT NOpi | KpIniaeHnd. AHams
CTAHY PO3PAXYHEY NapaMeTPlE dHKCPHOID KPULICHHS IOKA3AB, W0 118 [MITPHMEN
MOKPIRI B OUINOTOBYHX  BHpPODKAX HEoDXUIHO  POSpPAX0BYBATH  ONTHMAJILHI
MOKATHHER JIROPIBHEROT ankepHol cuctemd. o OCHOBHMX mapaMeTpls il
BUTHECTH JIOBKHHY AHKEPIBR, IX BIaCMHE POITaAIYBAHHA 1 3araJisHui onmip
AHKEPHOTO KpinJieHHn.

JacTOCYBAHHA TBOPIBHEBOTO AHKEPHOTO KPIMIEHAs I0A OXOpOHH TOBTORHO
BHKOPHCTOBYBAHHX BHPOOOK HA eKCIEPHMEHTANBHHX AUTAHKAX MaxT 3axiInoro
Honbacy migreep/gye cpeKTHBHICTE NIATPHMKH [OPUT B MOKPIBN 1 DOKax
NOBTOPHO  BHEOPHCTOBYBAHHX  BHPODOE. 30EpEMa, Ha  CKCHICPHMCHTAILHHX
JIAHEAX 3 JROPIRHERHM KPITIIEHHAM 3MIHHBRCH xapakTep nedopMyBamHg mopi,
KPINIents MOBHICTIO 3ade3nedyeano pododnil cTan JocaDKVBAHHY BHPODOK.

nPDII'DHDB.HHEI METOIHER JI03BOJIAE B KOAHHHE KOHEPETHHX YMOBAX BHIHAYHTH
HeODXITHI MapaMeTpH KPIMICHHA BHIMEOBHX BHPOOOK 1 iHIm HeodxiTni cnocodn,
TAKOE 3ACODH NUITPHMEH NOBTOPHO BHEOPHCTAHHX BHIMKOBHX BHpoDok. (Hak
Juts anpodaili pospaxoBaHHX ACHOPTIE KPILUICHHS MOETOPHO BHKOPHCTOBYBAHHX
BHPOOOK HendXIIH0 MPOReIennd MAXTHHX JTOCTUTKeNE XapaKTepy Ta MOKATHHKIR
MPOARIE TIPCEEOTO THCKY TPH PISHHX TIPHAYO-TEMTOTTIHHX YMOBaX,

OO0 exT TOCTITRCHHA — KPIMIEHHA BHIMKOBHX IITPEKIE B YMOBAX TTAXTH IM.
l'epoie Kocmocy HpAT «/ITEK Hagnorpagsyriiss.

Ilpeamer AOCHiTKeHHA —  BIACMOLIA  (OPOJHOIO MACHBY 1 €IEeMEHTIB
AHKEPHOTD KPUUICHHS BHIMKOBHX BHPODOK HPH BHKOPHCTAHH] KAHATHHX aHKEPIE B
CHCTEMI |aHKEPH - KPULICHHS BUPOOKH - MPCLEHiT MacHE».

Inen podoTH nonsrac B CTROPEHHI HECVINOID  INAPY  TOPUL  IILTAXOM
JACTOCYEAHHA ﬂBDPjBTIE'HGTD AHECPHOTD HPiTI'JTEIIHH IMHOOKOTD  3akTajIennd |
BHCOKDT HecyHoT 3MaTHOCTI B MOETHAHHI 3 TACHTIOIONHM KpiTIeHHaM,

Meta poboTH - BHIHAMEHHH APAMETPIE  VIPABIIHHA CTAHOM  3BOLY
BHIMKOBHX BHPODOK, AKA NUITPHMYETECH JIEOPIBHCBEOK AHKEPHO CHCTEMOK HA

MICTART 3aKOHOMIPHOCTEH B3aeMHOID BIUIMBY CACMEHTIRE KOHCTPYRLH 1 M



CTaHy MPHEOHTYPHOTO MOPOIHOTO MACHBY.

PEH.'IILZ'!-HI.[IIH MnocTasneHol METH HOCHIaE ThEH LHETH KO ]I{}IL‘JI'i,,'_IE.'IE-I'[IJI'i}
BH[Ti[I[l.'.HIIH HACTYIIHHX OCHOBHHX 3a/14a4:

® FEHEOHMATH J'[I:FI:JTi,".[Hl'-E-‘IITIH BITITHEY KOHCTRPYETHRHIX XAPAKTEPHCTHE
JBOPIBHEBOTO AHKEPHOTO KPITUIEHHA Ha 3MIHY CTaHY KOHTYPY BHpOOEW |
paMHOTO  KPITUTEHHA B PISHAX  pelHMAX  POIBHTKY  HalpyHeHOo-
TehopMOBAHOTO CTAHY MOPOIHOTO MACHEY

¢ BHIHAYHTH TapaMeTpH VCTAHOBKH KaHATHHX aHKEpiB, TPH AKHX 3MIHH
I'[HI]p}"il{EHiJ-,LIClI:Il‘.IFHHH-H.HU]'U CTdHY I'l.'.l‘.IMl:KﬂHi'l[Hﬂi CHUTEMH  JJO3BOCINE
cipOPMYBATH BaHTARHOHECYIY TUTHTY B MOKPIRT] BHPODKH 3 MAKCHMATRHO
JOCTYITHOK HECYIIION 3TaATHICTIO,

MeToan  gocaikeHHs - TOCTARIEHa MeTa JOCATHYTA Ha  OCHOBI
KOMITIEKCHOTO  TOXOOY, W0 BKIKYAE. AHAMZ | VIATATBEHEHHA CYHACHHX
EKCTIEPHMEHTATEHHY, AHAMTHYHHY | 9HCENBHHX MEeTOdIiB JOCTiIMeHb NpoLeciB
BRAEMOANT KPUUICHHS MA3¢MHHYX BUPODOK 3 BYTICEMICHHM TOPOIHHM MACHBOM;
H{}MIJ'HII'L"PHL‘ MOACITHYBAHHE E’.iEIEZZ'-Iﬂ,LIi-]' CHACMCHTIE CHCTCMHM HlIIEIp}I'B‘-ﬂ'I'l[ﬁ MACHE=-
KPINIeHHA BHIMKOBHX BHPODOKY B JIOTPAHHYHOMY, TPAHHIHOMY Ta Mo3aMemHoMy
¥ CTaHAX 13 2aTVHEeHHAM MeTOdy KIHIEeBHX eleMeHTie npH TocaimwenHi HIIC
CHCTEMH; METOI KOPeTALIHHO-THCTIEPCIITHOTO aHAMIZY PedyVIETATIR MaTEeMaATHIHOTO
EKCTIEpHMERTY B pIIEHHAX TpHEIAIHHX 300849, TecTYBAHHA pPesyIILTATIB
MATEMATHYHHX eKCTepHMeHTIE 33 TaHHMH HaTYPHHX JOCTIKEHE.

anEI'HlII'IE FHAYMEHHA Pﬂﬁ-l'l-'l’ll IysErae v BHIHAUYCHHI CTYVIICHA  BIJIHBY
T‘EﬂHEKaIquTIHT{ XAPAKTEPHCTHE ITAPYRATOTO E}T.I'[EHM'i'I:II{!ITI:I- MACHBEY Ha
KOHCTPYETHEH] MapaAMeTPH VCTaHOBEH KaHaTHHX 1 CTATe-NOTIMEPHHY AHKEPIR N8
IHHKEHHA KOHBEPTEHII MOPIT MOKpPIRml i 3abDeineveHns ONTHMATEHOTO PesuMY
(PYHEIIOHYBAHHA PAMHOTO KPIiNIeHHA.

Peanizauina pezyaerarie podoTh.

(JCHOBHI NOJIOMKCHHA PODOTH MOKYTE OVIM BHKOPHCTAHL I1IpH CTEOPCHHI

METOAHEN POIPANYHKY HPOrHOSYBAHHA NEPeMILICHE KOHTYPY BHIMKOBHX BHPODOK



1 pO3pODI MPOEKTHOT TOKYMEHTAINT NpoBeIeHHA 1 KpinaeHnd BHpoDOK Ha MIaxTax

LHpAT «/ITEK Hasnorpagsyrinss.



PO3ALT ]

AHAJIIZ MATEMATHYHHX METO/IIB MOIEJTHOBAHHA B3AEMO/LI
KPIILTIEHHSA H INPCHKOIO MACHBY

1.1, 3acTocyBAHHA 0DUHCIHWEAILHOID CKCHEPHMEHTY NPH BHpilIeHHi 38124
IeOMEXAHIKH 3 BHKOPHCTAHHAM CTPYKTYPHO CKIALHOT reoMeTPHYHOT
POpAXyVHKOBOI MoLe/1i

PoseuTok ripHido1o0yEHOT MPOMHCIOBOCTI B YCBOMY CBITI BiAOYBAETHCH B
YMOBH 3POCTAHHA IIHOHH BUAODYTKY 1 YCKIAIHCHHS FIPHHUO-ICONONIUHEX YMOB,
W H-E'.S{'_".H}-' 3 UMM, BHMOIH, W0 BHCYBARYTLCH 0 METODHEDM IIIIJI'FJI!IHMKH EHPU-EFU-}E
NOCTIHHO 3pocTaioTh. BuDIp napaMmeTplR KpinaeHHs BHPOODOK, B JIAHHH dac,
IPYHTYCTRCE Ha De3mdl TEXHOMOTTYHHX YHHHHKIR, CYEYTTHICTE SKHX HeodXIHO
BPAXOBYBATH TIPH  TPOBCICHH] 0DUHCTIOBATLHOIO CKCTICPHMEHTY. Y  uboMy
BHMAAKY pilleHHA 3a1a4i reoMeXaHikd MareMaTHYHHMH MeToaMH € Haibinbm
JNeleBHM | TPOIYETHEHHM MIIX0I0M.

[]_,'J;HH.H’, F3ACTOCY BAHHA OOUHCIOBATEHOTD CHCIICPHMEHTY AT EIHI:I.I[IIZi}"
HANPYHCHO-1CPOPMOBAHOID  CTAHY FIPCLKOID  MACHBY 1 KPILICHHS  BUpODOK
BEHMATAC BPAXVBAHHA TERHHX OCODAHBOCTEH peantHux oD'ckTiE, OcobDaHBOCTI
pIICHHA 33134 MeoMeXaHiki MOMKHA BHIUTHTH B TPH OCHOBHI rpymu [1]:

. nepia obmKE OVIOBH TIPCBEKHX MACHEBIB, TOB'A3AHWI 3 HAABHICTH) B HHX
MNOPOIHAX Wapie, M0 ICTOTHO POIPI3HAIOTECA 32 MEXaHIMHHMH BIACcTHROCTAMH,
POSAUICHHX PISHHUME  TOBCPXHAMH NPHPOIHOIO TPILMHYBATOCTL 3 PISHHME
FUCTUICHHAM ] TEPTAM 1O URX NOBCPAXHAN]

- Apyra B pE-‘E-}'J'II-TETj BHEOHAHHA Zap1aimma  JIOBOIHTECE BPRAMOBYEATH HE
TUTEKH NPYAHO-TUIACTHYHE JedopMyBaHHE, a 0 Tak 3BaHl cTamll 3MIHEeHHS 1
POSMYIIEHHA B NEBHHX 0DNACTAX TIPCHKOTO MacHBY;

. TpeTA MEXAHIMHI MPOLEcH B TIPCBKOMY MACHBI 3AT€HaTh BI1 TEONOTTIHHX
XAPAKTEPHCTHE MOPOIHHX MAPIE, POSMIPIE | BIAEMHOTO POITALTYBAHHA TIPHATHX
BHPODOK, 1X 3MIHH B 4acl 1 NPOCTOPI NpH BEACHH] MPCEKUX poDIT.

Tomy 108 BHPILICHHA 34BIaHE COMEXAHIKH HCOOXITHO OTPHMATH HACTYIIHY
4



IHPOPMATTII: TO-NEpIie CKIad, TEOMETPI | (M3HKO-MEXaHITHI XapakTepHCTHER
JOCHIAYBAHOMD TPCLKOIG MAcHBY; NO-APYIC BHIH 1 Be/IHYHHH MCXaHIMHHX
BILIMBIR, SK1 J0/IAI0TECH 10 MEBHHX MEOMETPHYHHM 0DIACTAM NOPOIHOTD MACHBY;
NO-TPETE PUl 3ARTAHHA, N0 MUUTATAC YHCENRHOMY JIOCTULKEHHIO  (posrnmomn
Hanpy#®ens 1 gedopMaii abo mepeMimends 1 pYHHYBAHHA JEAKOT JITSHEH
MOPOIHOTO MACHEY | T.I1).

Ha ocHorl nmpegcTaBiendy Janux (OpMYETECH PO3paXyHKOBA CXEMA, BHI AKOT
BH3HAMae BHOIp cmocody BHPIIIEHHA KOHKPETHOT TeoMEXaHiqHOoTo 3aBTaniHs.
TakuM UMHOM, CKILJ4ETRCH CHCTEMA MATCMATHUHHX PIBHAHE, 1[0 BHPAKAHTE
CHIBBITHOMICHHAA 33/IaHHX 1 WIYKAHUX BCIHUNH, AKd MOBHHHA DYyTH BHpIOICHA [0
OTPHMANHE Kinteroro snadennd, Ha wank, sk mae Oyno ckazano B TMONEPETHiX
naparpadax. B DITBIIOCTI BHIAAKIE He MORIHBO OTPHMAaTH YHCIOBHI pe3ynbTar
BHKOPHCTOBYIOMH TUIBKH aHaliTH4He pimennd. Y pani 3aeilanb 10BOJIHTHCA
BIABATHCA 10 JIOMOMOTH 9HCETRHHX METOMIR, M0 [aloTh HETOMHE ]JiIIIf:IlIIiI 3]
MEAX MeBHOT NOXHOKH [2].

OckiekH GOPMYBIHHA POIPAXYHKOBHX CXEM JUIH 33144 MeOMEXaHIKH [TOB #3210
3 HeoDXIHICTIY OTTHCY BEIHEG] KUTREKOCT] HEPETrVIAPHHX NMapaMeTpIR 1 CKAaJIHHX
TPAalHYIAY  YVMOB, JIOCTUIHWEH  RIAIOTRCA 10 BHMYTIENOTD  CHPONENHA B
MOCTAHORIL 3aBIAHHA 3 METOH IHIKEHHA PO3MIPHOCTI PiBHAHB, 10 OMHCYIOTH
cucreMy, 1 QvHKI, 4K BPAXOBYIOTE OCODIMBOCT] MOMATKOROIO HABAHTAMEHHA 1
reomerpii. OCKUIBKH, TaKHM YHHOM, B#E BHOCHTLCH JO0CTarHd noxudka B
POIPANYHKOBY  CXCMY  CTAE  [UIKOM  BHOPARJAHMM  [IHPOKE  3ACTOCYBAHHSA
HHCCHBLHUY METOIE B 38/1a4aX MEXaHIKH MPCLENX TopiJl.

Ao va panHix cTaligx POIRHTEY YHCETRHHY METOIIR BRAKAIOCH MOKIHEHM
OTPHMAaHHA 2 X OTMOMOTOI JITS 3371849 TeoMeXamikH TIUThKEH SKICHHX pEE}ITIBT-ETiE
[1], To 2 pOSBHTEKOM CcaMHX YHCENBHHX METOMIR | VARIEHE PO HATIPYKEHO-
JdedopMoBaHMIl CTAH MPCBEKONO0 MACHBY CTAE MOMUIHBHM OTPHMAHHE HE TUILKH
AJ[CKBATHHX AKICHHX, 8 H B JJOCTATHIH MIPI TOUHHX KUIBKICHHX PE3VILTATIE,

Bee pisHOMAHITTE po3paxyHKOBHX CXCM MOMHA VABHTH AK KoMOIHALIID TPLOX
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OCHOBHHX KTaCik:

. reOMETPHYHI O3HAKH: MOHATTS IUIOCKOr0 ado NpocTOPOBOIe PILCHHS,

. HAABHICTE aDO BUICYTHICTE CHMETPI;

. BHEOPHCTAHNA OJIHO-3B'A3HHX, IBO- 1 DaraTo-ie'ainux obnacTei 1 T.1.;

. IORHITITHI BIUTHEHR 1 MEXaHIHHI BIACTHROCT] MOPOIHOTD MACHRY 1 IIKEHEPHHX

KOHCTPYKILI: CTAaTHSTHE ado IHHaMITHHI J0aTOK HARAHTAKEHE,

. o0MIK (ITETpAT piLIRHE 1 Tasy: oMK Nepenaiay TeMieparyp;

. 130TPOMHA, OPTOTPOMTHHMH abo aHIZ0TPONHE CepeloBHIIE;

. Npy#Ha, OPYKHO-ILIacTHUHA 400 B'S3K0-11acTHaia JedopMas MacHey O3
ab0 3 YPAXyBAHHAM HOIO 3HCMIIHCHHA 1 POSHYIICHHSN 1 T.IL.;

. KOHCTPYKTHRHO-TEXHOTOTIMHI  OCODAMRBOCTI  CHOPYIH,  OXOpoOHH 1
dyukiionyeannas  BHPOGOK: KOHCTPYETHBHO-TEXHOMOTIHHA CXeMa TpOBEIeHHA
BHPODOK;

. MOCTIOBHICTE BEIEHHA MITOTORYHY 1 09HCHAX podiT;

. BH/IM BHPODOK 1 cnocod iX OXOPOHH, & TAKK KOHCTPYKIIS 1 Pei#uM poboTi
KPIILICHHA,

Kowen kmac poIpaxyHKORHX CXeM MOPOIEYC OKpeMHH TMIXT ¥ (hOpMyBaHHI
MATEMATHYHOT MOJIeml, a KOMDIHANIA YHHHHKIE, N0 EPaXOBYIOTRCH JTOIROISC
VCETAIHIOBATH abo cTIpOIIyBATH NponoHoBane pintennd. ToMy icTOpHYHO MO®HA
CHOCTEPIraTH KAPTHHY NOSTANHOID YCRAAIHEHHS MATEMATHMHHX MOLEnei, 1o
BHKOPHCTORYIOTHCH B 3ABJAHHAX  FEOMEXauikd, oDyMORIEHE  3POCTAHHAM
NPOIVETHBHOCT] 3acoDiB  oDUHCcHens, 3 ojHOro DOKY, 1 VCKIAHCHHS YMOR
CHRCILIVATAINT MI3EMHHNX CIOPYIL, 3 IHIION0 DOKY,

Tomy CcROTO uacy MHPOKE 3ACTOCYRAHHA IHAHIUIM AHATITHYHI METOIH, 3a
AMTOMOTOI AEHY OTPHMYBATH NMEBHE MATEMATHYHE [}i'[II'EHIIH., Mo 13 MOKTHBICTE
momepeaubol  OMINKH  TOBEAIHKH TIPCHKOTO  MACHBY TIPH  TIPOCTHX  CXemax
HARAHTAMEHHA, DE3 YPaXYBAHHA KOHCTPYKTHEHO-TEXHONOMMHHX ocodimeocTeil
(PPYHKIIOHYBAHHA  JOCHLDEYBAHOT  CMCTEMH 1 B YMOBAX  OJHOPIIHOCTI

'['J-D"-‘PHI}’I[]'E['IEE}T obmacTl, Hespasaoun Ha sHaune IOHTHPCHNA [Iﬂ;'liﬁ'l[HH D.-![.‘-Tli],'l_iﬂ.,
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BCl BOHH CTPORIARTE SaralbHHM HEOMIROM, M0 SMYIIYE I Ha eTari CTEROPEHA
POSPAXYHROBO! CXCMH BIABATHCH [0 CHPOIICHE, HK1 HCTATHEHO BLIDHBAKTLCH Ha
TOUHOCTI KIHICBOIO Pe3yILTaTy.

Eaacndnrams po3paxyiKoBRHX CXeM Mo (akTopyY KOHCTPYKTHEHHY 1 PERHMHHX
OCODTHROCTER BHKOPDHCTORYBAHHX THITIR KPITUIEHHS npHBeleda w pobom [3].
Behoro BHOIMEHO NICTH OCHOBHHX PO3IPAXYHKOBHX CXEM, T4 KOKHOT 3 AKHX
MPONOHYETRCA BIACHA MeTodHKa pimenns. Cmia sigpasy oOMOBHTHCA, IO YMOBH
B3AEMOINT KPINIEHHA BHPOOKH 3 TIPCBKHM MACHBOM TIpeICTABICHI ¥ BHITIATI
SOBHIUHIN HABAHTAMKCHE, TPHEIAICHIX [0 JICall308aHHM elleMEHTaM KPIICHHA.
Besymosno, Taxkuil nigxiy 3abesneuye wHCIOBC plocHHs 3ajgavul. 3oxpema, 3a
METOIIHKOIO POIPAXYHEY aNKepPHOTO KPIMAenHs € pafa 3avBakenb. OCHORHOIO
XAPAKTEPHCTHROI aNKepiB TPHIMAETECA 1X BIacHa Hecyila 31aTHicTs. Tpu nkomy
POIPAXYHEH BHKOHVIOTHCA OKPEMOD JUIA AHKEPIB 3aMKOBOTO i 0€33aMKOBOID THMIIIB.
3anponoHoBaii  (pOpMYIH  BPANOEVIOTE TUIBKH KOHTAKTHI  XapakTepHCTHEH
cleMenTiE  ankepHoro  pingends.  [lombna  pospaxydkoBa  cxeMa  BEpail
VICAM30BANA, OCKUILKH HE BPaXoBVe OCODIHBOCTI MEXAHIIMY BIAeMO/IT AHKCPIE 3
HARKOITHITHIM  MACHROM, 10 JIOZBOIAC POITTAIATH OIEPEYBAH] 3HavYeHHs 8K
MOKATHHER TPAHHYHOI CTIHKOCTI KPINJIENHS TIPH BHPINIENH] 3aBJaik B MPYEHIA
MOCTAHOBILL

B pobori [4] npeacrasiena MeToiHka po3paxyHKiE pisHMX THOIE KPILIEHHH,
JACHOBAHA HA MeTodl woedilienTie nepejaqi HapauTamens. Kodorakrua sajaua
B3AEMO/IT KPUUICHHS 1 FIPCLKOND MACHBY POIIEIacTLe B IU0CKID npyikHiii
MOCTAHORIN OPH HASBHOCT] Xoua O ofuie] ocl cumerpil. TIpU ueoMy kpinieHns i
MACHR, 110 IIPHMHEAC 110 HEl poirialadThCd 8K CYKYNHICTE KUIElL, TTPARHILEHOI
abo HenpaeuAsHOT GOpMH, KOHIEHTPHYHO TTOB'A3aHI OJTHH 3 OIHHM. Y 3arajJbHii
MOCTAHORIL PIMTEHHS 34718491 BHKOHYETRCH JUIA OIHOPIIHOTO 130TPOITHOTO MACHEY,
[POTE JUIH [NEBHOID KIACcy 38134 NPHBOAMTECE METOIHKA O0MIKY HEOHOPIAHOCTI
MACHBY 1| KYTa NA71HHA TOPOJIHHX HIAPIE,

]_'i.l'.I-IL‘-LE{]-'Ir{ MAaCHB HNPCICTARNAETLCH b EH I'.|]F[,-'I_II FORHINHEOMO E-IiJIL[lII
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HeckiHmIennoro paniyea. Kokne BHYTpiInEe Kilble 3HAXOIHTBCA T BIUTHEOM
HAIPYHCHE, WO J1H0ThE HA 30BHILHLOMY 1 BHYTPIUHEOMY KOHTYpax. B pesyneran
BHHHKAIOTE TAHICHIIANLH] 1 HOPMANLHI HANPYrH, HA OCHOB] 3HAYCHE AKHX
BHKOHYETRCH TIEPERIPKA KOEHOTO Wapy Ha MimmicTe. [Ipn poipaxynky kpiniaenns
3@ JIONmOMOro  KoedIeHTIR  TIepeadl  HaBanTawkenk BHROPHCTORYIOTE IR
MOTH(IKAIT  PO3PaAXyHKOBHX CXEM: CXEMa pO3paxyHKy Mo  eKBIiBaleHTHHM
HANPYREHHAM (TOYaTROBl HANPYTH TNPHETAIAI0TECE 10 SOBHIIHBOTO KOHTYpY
SOBHIIHBOTO KIMBIA), CXeMa PO3PAXYHEY M0 HAMPYHKEHHAM, 010 3HIMAETHCHA
(NPHENAAKTECE 10 BHYTPUIHBOIG  KOHTYPY  BHYTPIUHEOIO — KUILLE).
3ANPONOHOBAHE AHAMITHYHE PUNCHHA JIOBOIAE OTPHMYBATH 9HCIIOBHIT PCIyiLTaT
3a JOTmOMOT0R TPOTPaMHOTD TPOIYETY, CTROPEHOTO HA OCHOR] 3anmponoHoBanoi
METOIHEH.

Jia priHadenus HanpyxeHo-1edopMoBaAHOrO CTAHY MACHBY FPCHKMX NI0pLL B
podoTi [5] aTopH 3ampolodyBAIH KUIBKA POSpaxyHEOBAX cxeM. BiaMminnoio
OCODIHBICTIO AKMX € PO3NE;1 BHPODOK 1 IX KPUUICHHS AK €HHOIO UHHHNKA, 110
ODYpIOE 10JIe HANpY#EeHL B oguopiiHoMy Macusl llpu unomy ocobimea yeara
NpHIIATACE JHHAMIYHHM XapakTteprcTiraM 3vimd HIAC B od'emmiit cucrenn 3
MERHUMH MEXaHIYHHMH NOPYIIEHHAMH (TPINHHYBEATICTR, 0CIalIenHs MoRepXal |
T. T.). 3anponoHoBaHi METONH PIIEHHA [I03BONAIOTE OTPHMYBATH PO3MOIIN
HANPYAHEHE FPCEKOI0 MACHBY 3 YPAXYBAHHAM 30H IPAHHYHHMX 1 NOAMERHOID
JAedopyMyBaHHS HABKOIO BUPODOK.

Hagenemo anropury srsnauenns HJAC nopoanore mMacHsy B IpHEHOIHHIN 30H1
mijgrororuoi  eupodxn (¥ Tlpunyerusmo, Mo Hanpymeduid  crad  cHCTeMH
BHIHAYACTLCA CYNEPIOIHINICH TOYATKOROT (/10 NPOREJIEHHS BUPOOKH) 1 JI0JIATKOROT
(BITHE BHPOOITEY) HanpyTH. PoldueBacMo pillends Ha Bl YaCTHHH BHIHAYEHHA
Hanpykeno-1eopMORAHOTO CTANY: B OKOTHILL BAe NPoIeHol BHPOOKH; monepeny
pubol Bupodkn. Ha nepmomy erani, 3a paxyHoE Py O0OMEmeHb 3aB1aHHs
INPHEOIMTECH JI0 TUIOCKOT 3 NOMAPHOI cHeTeMo xoopauaar. [orim na ocuosi

CECIEPHMCHTAILHIIX JIAHHX PO KOOVIHHATH TUTECTHYHOIG KOPUIIOHY, BH3HAMAEM 0
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KOMITOHEHTH Hanpy#&eHb V MIACTHTHIA | npys&nili sonax. Ha apyromy ertami, Ha
OCHOBL NpHnyweHHs npo Qopvy 1 Oe3MEpepBHOCT] IUIACTHYHOTD  KOPADHY
OOUHCITIOEMO TIAPAMETPH 30HH TPAHHYHOT PIBHOBATH nepe/l 3a00eM BHPODKN 1 Ha
OCHOB] OTPHMAHWX  Janux  o0uHcmiocMo  Hanpysenns. 3aiBe TOBOPHTH, 1O
nomdna cxeMa MICTHTE B coDl PAJI TPHTIYIIEHE, SKI TIPH HASBHOCT] 1CTOTHHX
Bapianiii mapaMeTpiB TIpCHKOTO MacHBY | KPIJIEHHA BHPOOKH TTPHIBOIATE il 10
HeaIeKBATHOCT] OTPHMAHHX Pe3VIbTATIE.

ikagmw maxomaoM y BHPIIIERH] 3aBJaHE TEOMEXaAHIKH € BHKOPHCTAHHA Teopii
rpabnanel  pisHosard. Cyre €] Teopil nogdrae Y BHIHAYCHH] KPHUTHUHOT
BCIHUMHHE JICAKONO  Pealsiore obdypernns, npH SsoMy cHcTeMa e sdepirae
CTIHKICTR, 4 32 11 MEXEH RTPAYac CTIHKICTR, [IpH HAARHOCTI B MACHR] NPOTAHTHX
MOBEPXOHE MOCHadlendii po3paxyHok BHpOONAIOTE 3 VpaXyBaHHAM BHIHAYEHHA
MOMJIHBOCTI WOro pyiHHyeBaHHA 10 MX noeepxuax. Takwil niaxil HaIMBAIOTH
PIIIEHAAM 3aBIaHHA Tak 3BAHOTO CHeliankHoi rpaHiHol pigHosard [6]. B meomy
BUIAJAKY TIpCLEMI  MAacHB  pOIrINIacETeed  HK  CHCTEMa  HopojHuy  DJIO0KIE,
BRAEMOTIIONHX 110 MoBepxuax nocitabiaens, Ha wank, jgana cxema DpakTHYHO He
BPAXORYE BIVTHE KOHCTPYETHRAWX 1 PEEHMHHX TapaMeTpiR eneMenTIR KpiTuTenns,
TPYHTYIOUHCE HA HIH, MOEITHEQ TIMEKH eMITIPHYHE BHIHAYEHHS NapaMeTpin
B3AEMOJIIT «TIPCEKHIT MACHR - KPinae .

Agrop [7] BHKOHAR LIHPOKMI AHANIS MATEMATHYHHX METOMIB  PILEHHS
NPYAHO-TUACTHYHAX 3ARAAHE JUIH 3MILHEHHA FIPCHKHX MACHBIE. 3alponoHoBaHi
pllleH g aHATNTYBATHCH 3 TOUKH 30pY 4IeKBATHOCT] 0DIIKY POINYINCHHA MPCLEUX
MOpLT B OKOJIHLI BHpODOK, BUILINCTE plllieHl BHKOHAHO B IUIOCKIH TOCTAHOBIL, Ix
OCHORHI BUIMIHHOCTI NOUIATAIOTE ¥ CH0CODAX BHIHAYEHHA MOBEJIIHKH TIPChEOTD
MACHRY 3a MexamH Tpy&uux Jedopwmaiiii. lx eilnadae agTop, B NepepamHii
DINBIMOCT] BHNAIKIE MAKOTE MICIIEe IHAYHI BUIXHIEHHS MOBETIHKH TIPCEKHX TP
Bl T ONHCIE, BHKOPHCTOBYBAHMX B PO3PAxyHKOBMX cxemax. Kpim toro, asrop
poOOHTE BHCHOBOK HPO TE, WO JUIE 0DIIKY B PUICHHAX CRIAJHUY MPAHHYHHY YMOR,

I[l.'.ﬂ,'Illﬂ].'!i,-'lEiUCTi CCPL/IOBHINA Td HEBHIHAYCHOCT] TG HTTH LIPS -
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MIACTHIHOTO KOPAOHY B PIIEHH] 38144 reoMexaniki HeoDXIHO BHKOPHCTOBYBATH
HHCENEHT METOH.

Anams snHey ankepnoro kpuienss na HAC ripeskoro MacHsy Ha mijicTasi
PINEHHA TMAOCKOT NPYEHOT 34749 METOJI0M KIHIERHX eNeMEHTIR BHKOHAHWH B
pobom [B]. Tlpw mporeens po3paxyHkIR anKepHOro KPITUIEHNA, SKe YARTATOCH,
AK TOBHHH KOHCTPYETHEHHI Hadlp pealkHWX eneMeHTIB Epinnennd. byvawn
POSTIAHYTI KITbKA BApIaTIE aHKePHOTO KPINNeHHA ¥ BHpoOKaxX pizHol reoMerpii.
Hdna  sHzHawenHds 300 pyvHHVBAHAA TIPCREAX  TOpPIA B MBOMY  BHITATKY
BHKOPHCTORYBAMMCH  JIBA  [APAMCTPH, [0  XapaKTepPHIYIOTh:  MOMIHBICTE
BHHHKHCHHA PYHHYBAHIA, MOWIHERH pemum pyHnysanns,. Ta, Xoua B pospaxyHiy
BIICYTHS BEa3IREa Ha CTPYKTYPHHH CKIAJ TIPCRKOTO MACHRY, aBTOpaMM mokKazana
rapHa BIIMOBIHICTE Mi% OIEpAVBAHHMH AKICHHMH Pe3yIETATAMH | MPakTHYHHMH
CHOCTEPCHCHHAMH,

PodoTa [9] moBHICTI0 MpHCBAYEHa peamizaiil polpaxyHKOBHX CXeM 3aBlaib
FEOMEXAHIKH, 3ACHOBAHNX HA 3ACTOCYBAHHI MCTOIY CKIHUCHHHX CICMEHTIE,
Posrnanyro sapiantd plllicHs, #K B OpykHiil (B TOMY 9HCIl OpH  BEIHKHX
NepeMInenHax ) Tak 1 B HENMPYEHIA MOCTAHORINL. 3anpornoHoBane DA30R] PIBHIHHA
T BHPINENHA 3aRIaHE Ha OCHOBl Teopll MaJHX NPYEHO-TIIACTHYHHX
nedopmantiii, acomiiioBanoil Teopil Tewii i Teopii cmankoBoi moesywocti. Jama
podoTE MOME POINHMATHCH, HK OJHA 3 (PYHAAMEHTAILHMX, 00 3ACTOCYBAHHA
MEKE  jgnst poze'azadns ITPUBHMIPHHMX 33084 ckladuoi  wondrypamii o 3
BHKOPHCTAHHAM JHHIHHHX 1 Heinifinux saxomie jJedopMyBanig HpesEix mopii.
[Mpencrarieni 8 pobDOTI pe3viETATH, JIOCHTE HAO0UHI, a IX NOPIBHAHHA 3
AHAITHYHHMH, TIOKA3A00 TOMIMINEHHA TOYHOCT] POIPaAXyHKEY 3 POCTOM YMCIa
EVITOBHX TOYOKE KIHIEBRHX eTeMenTIR,

Ha mpuemazl 3amgad, sacHOBAHWY  Ha  TPYEHIH  TOCTAHOBIN, MOKAa3ani
POSPAXYHKOB] CXEMM, HK] BHKOPHCTOBYIOTBCH [UIH BHIHAMEHHN PIZHHX NapaMerpis
CHEMEHTIE KPUUIEHHA BHPODOK. 3a0poIoHoBaH0 PrIHOMAHITHI BAPIAHTH KIHIICEHX

BJ]UHU]ITiB, E[IClliHJIi'ii]B-H.I[i. JUMH KOHEPCETHHX POSpAXyHROBHN CXCM, J1C MOKA3aH1 X
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MepeEralry Ta HEA0TIKH.

Hocmyxenns, g1 nposegenl sa gonovmoro MKE 8 podon [10], cnpasmosasi
Ha BHBYCHHA [OBCIIHEM TIPpCLEHX NOPLT ocnabiennx TpunHiaaMu. 3okpeMa,
pIenHd  3a7a4l B TPHBHMIPHIE MocTanoBin  0yI0 BHEOHAHO U8 BHIAAKY
muckoRHAEGD  Tpimmad,  Pospaxynwroma  cxesa  (popMyBazacs  Ha  OCHOR
IHTHAPHYHeT CHCTEMH KOOPIMHAT 3 YPaXyBaHHAM OCBOBOI CHMETpIl BIIHOCHO
MTOOIHHHA T“]:IiIIIHHH. Pf.‘ﬂ_‘,-']'lBTﬂﬂ“I, -L“ITPHMEllli HHCEMBHHM METOTOM, HﬂpiBlllﬂEHJlHﬂH
3 pesyIeTATAMH  AHAMTHYHAX Jochyikelb. [nd pizpHX  BapianTie  pillicHb
BUIXHIACHHS cknann He Ouikine 15%. Kpim roro, nokasaHa 3aiekHICTE MUK
HEQIHOPUIHICTIO NOPOIHOTO mapy 1 rpimuaysarictio nopiyl. Ha pospaxyuxosa
CXeMa IMKARa THM, 10 TPIITHHHE B HIH POITIAIaI0TRCA, IK TeOMeXamanii haktop,
BETIOMEHHA AKOTO B pOIpaxyHok 3nauno snaueae ga sMiny HIC ripesroro macuey.

[lpu Bepimenni 3aBladbk reOMEXAHIKH HACTO BHKOPHCTORYIOTH | Tak 3pami
KOMOIHOBAH] MHCeNBHT MeToan. OmaEM 3 Takux Metomis € MKE - MIII {(MeTon
KIHLCBHX CIACMEHTIE - MeTojl nouarkosux napamerpis). MIILD pozsonse nerxo
BPAXVBATH  TEXHOMOIIUHI 1 KOHCTPYKTHBHI  OCODIMBOCTI  KpULICHHH, SKI
NpPeIcTARISIOTE 11 ¥ BHITIAOl CTPHAHERO] CHCTEMH mernol komirypami. Taxi
eneMenTH cnonyvawTkes 1 citkoe MKE  ripeeroro  wmacwmy B myanmax,
pO3TAIOBAHWX Ha moeepxul BHpoOkH. Llel miaxia aoiponde B meRHiil Mipi
CHOPOCTHTH PUUEHHN KOHTAKTHOT 381841 HA KOPAOHI TPCEROI0 MACHBY 1 KPIILIEHHS
upodk. Onnak npononoeadl asropamu [1] npukiaay pozs's3adds sanaq, Gyl
BUKOHAHI B OCCCHMETPIUHIA NOoCKi  NOCTAHOBIL, [OPH  ILOMY  KpPIUICHHS
MPHAMATOCH, AK HOPCTRO NOR'E3AHA 3 KOHTYPOM HOPOJIHOID MACHRY CTPHEHCRD
CHCTEMA, LI NPHPOIHOID He 3aRKIH BUIORLIAC peallkHHM  yMORAM  pohoTH
KPITUTEHHA.

Hna pozpodrn Horol 00MHCTORATEHOT MOIEN] TOTITEHHM €

- BHKOHAHHH 11 B OD'eMHI NOCTAHORBII, MKA OIMCYE BECH CHEKTP BIAEMOii
OKPEMHX CJICMCHTIE KPUUICHHA (B T. 9. 1 3 YPAXYBAHHAM 3MIHHM IUIONI KOHTAKTHOT

[MOBCPXHL) HK MK cODOWO, T4K 13 [HOpOojJaMi, Skl IpHMHELIOTE 10 [HOBEpXHi
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BHPOOKH TIPCBEOTO MACcHBY,

- BH3HAUCHHA MMOBHOT JIarPaMH «HanpyxeHHA-1eopMaisy nopia 1 MaTeplaiis
KPILICHHS;

- obmk guaaMrarol sviad HIIO 3 moamom gacy;

- POITIA BETHYHHE 1 XapakTepy JOBHIITHIX HABAHTAWEHNR (BI3ACMIHA BIUTHR
BHPOGOK, 3MIHa iX TeoMeTpii):

- BHABIEHHA BIUTHEY CTPVETYPH MPCHKOTO MacHBY. B TOMY SHCI TeoJoTiMHHX
MOPVINERE, KVTa BHYTPIITHBOTO TEPTHA 1 YMOB KOHTAKTY MOpOIHHAX Mapis;

= 00K TPIUIHHYBATOCT] 3K MakpodakTopy, nio siusae na gopmysanns HIC
FPCEEDTD MACHRY.

[Tpu BupimIennl 3aRIaHkE TEOMEXAHIKM, TOCTIHHO MOBOIWTRCA CTHKATHCH 3
MpoGIeMold POIPAxyHKY CHCTEM, N0 MAKTE CKIAJIHY TeOMeTpHHHY Kondirypaiito
1 Heperyapuy Gizndny crpykTypy. [ipcekuii Macue | ckna/loBi €T NOPOIH MAIOThH
BCIHES MHCIO XapakTepHCTHE, OOITIE AKHX NMpH MaTeMaTHUYHOMY MOIETIOBAHT
MOBUTHEHI TUIBKH [PH BHKOPHCTAHH] KIHICBC-PISHHIICBHY CXeM pospaxvikis, B
Janmii uac crangaprom Je-HhakTto NpH BHPILICHHL FEOMCXaHIMHUX 34/1d49 CTas

meTo Kinneenx enemMenTin (MEKE).

1.2. XapakTepHcTHKA FipHUYMOro niinpueMcTea

Mlaxta . lTepoie  Kocmocy  posrawosana g [lasnorpajicko-
llerponasmeceRoMyY  BYIIENpoMUcioBoMy  paitoni  3axigporo  Jowbacy. B
AJMIHICTPATHEHOMY BIJIHOMIECHHT BHPODHHUO-CTPYKTYPHHIl POV maxra iM.
lepoie wocMmocy BXoJMTE Jo cxnagy [IpAT "ATEK Tasnorpaasyruois”
posTamorana ua repuTopll Tarnorpaackoro padony JdumponeTporckrol odaacTi
Yrpainu.

Haiibnmaaumy npoMHCITOBHMH TTINPHEMCTRAME € MaxTH «braronarnas,
«llapnorpanceras 1 LHOD «llasnorpajcera.

Ilaepenos  eIexTpHuHol  gHepril  maxTd € padoHHa  OUICTAHILN

allarnorpancera-330n cucremy «/{ninpoeHeproy, posTaliosana NpUOIHIHO B GKM
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BT ITAXTH.

HepenoM rocnoJapesRO-IIHTHOIG i NPOTHIOKESKHOID  BOAONOCTAYAHHN
cay#uTs Bepbonkuit sojosabip. JmepeinoM BHPODHHUOTO BOJONOCTAYMAHHA €
OUHIIENR Ha UTRTpax 1 3He3apamkena XIopoM Boia.

1.2, 1 Deanocivna xapakmepucmuka Waxmioso moas

Y reonorimmiil OyIoBI mWaxTHOre mMonds  OepyTh  VIACTH  TIPOAYKTHEHI
BIIKTAIEHHA HHAHLOIO Kapbdony 1 iXHI 0caJoBl YTBOPEHHA, [0 MepekpHBAIOTE,
Tpia:?—mpcbmru, HaNEoTeHOBOTO, HEOTEHOBOTO H HETBEPTHHHOTD BIKIE.

Y mesax maxtaoro nos maxti i, Fepois Kocmocoy npoMuciose snaueiing
MAKTE CIM TUIACTIR Cqp, 10", Co, C8", €%, €51 €.

Byrimeul nmactw OpoMHCIORBOTO  IHAYEHHS NPHYPOHEH] 0 RITKIATEHE
Camapcknoi  ceuti (Ci') mmmmeoro  pinminy  kapOomy, &ki  npeiacTamieni
ﬂpl'iJIHTEIH]-I., HJJEB]J'I].I[iTEIHH., MminaHHEaMu i B}'I'i.lJI:-HHHH MIACTAMH, 3aJIAraHHsA
Mopil MoJore i3 3aHypeHHAM MepeBakH0 B MBHIMHO-CXIIHOMY HaNpaMEy T
kyTom 2-5"

Bel muactiia maxrl € BUIHOCHO BHTPHMAHHMH 110 HOTYKHOCTI, NpocTol
DVIORH,

Y mel yac maxTa BUIMPaIkOBYE MAPH €y, Cra” W Cu.,

IMone maxti  im. Tepoie Kocwmocy mo  INTEHCHBHOCTI  TEKTOHIMHOT
NOPYILEHOCT] 1 YMOBAM SAJATAHHA MOPLL JUIHTECH HA JIBI MACTHHH: [IBHIYHO-
AXIIHY, 10 XAPAKTEPHIVETHCH MOHOK/IMHANBHHM 3AHIAHHAM NOPLL | 3HAMHOKO
MOPYINEHICTTIO, 1 MIBEHHO-CXIHY, Ha AKIH TeKTOHIMHHX  [0PYINEHE, KpPIM
IPAHMYHHY CKMIAHL, NPAKTHYHO He BURRICHO, Al1e Nopojd kapbony (ocollIHED B
HHAKHIH 9aCTHHI )} MAIOTE NOPORHED-XBHIIACTE 3AJI9TAHNA,

Haiibinenr  senuxuMH  nopyimenHaMu € bormanieceknii, BepOcwrwii,
braronarnencermii, Jaronansuuii, Nonepeunuii | Mopo3iBeEEHI CRHIANHA.

Y 3B'M3KY 3 HAMBHICTIO BEJHKHY TEKTOHIMHHX NOPYIISHE, 3HAYHO POIBHHEHA
Mepeka JPIDHUX TEKTOHIMHHX 30H, 110 HET3THBHO HOFHAYAETLCA HA CTIHKOCTI

ORI IPH BEASHHT OUHCHHX 1 IHMOTOBUHX PoDIT,
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HlaxTie none postTamorane B onylieHoMy Kpial bormaniBcekoro cKHIaHHA,
HE MAE BHXOIIB IUIACTIE HA MOBCPXHIO KapDOHY, 1 NPOAYKTHEHA CBUTA BULALICHA
Bl OOBOJHCHHX MOKPHBHHX BUIKIAACHL MOTYERHOW OEIBYTUILHOW TOBMICH
BOJOTPHMERX TIOPUT HHARROTO Kapbony, KpiM Toro, Wepes KomeMaTami  TpIniae
B 30HAX TEKTOHIHHHX TMOPYITEHs JATOBHEH] TMTHHHCTHM MaTeplanoM, CKHIAHHA ©
MPHPOIHAM EKPaHOM Ha NIAXY PYXY TMI3EMHAHX BOJ | MPAKTHYHO BHETHYAKTH
BIAEMOZB'H20K MUK  BOAOHOCHHMH  TOPH3OHTAMH  KapOOHY 1 TOKpPHBHHX
BITRITATEHE,

Onnak ma Jedkux JIUSHKaX MEaxTHoro 000 3YCTPIMATRCH  NIEaHHKN
noTyHRHICTIO (0, 35-6,7m, o De3n0cepe/ L0 KOHTAKTYIOTE 13 BYTUILHHM LHIAPOM,

3a paxyHOE CTATHYHWX 3aMacie RO IHX  MNEPHEIR  GOopMyIoThCS
BOJIONPHTOKH B TIpCEED BHPODKH, SK1 HAXOIATE 110 TPINIHHAX  BYTIIEBMIITYIOIIHX
MOPIL 1 TPIlHHAM ODBAIEHHA.

[Tigzesm Boau maxTd iM. Depoie KocMocy BHCOKOMIHEPATIZOBAMI, TyHKE
HOPCTEL 1 BUTHOCATECH 10 XIOPHIHO-HATPIERHX.

Cepe/bopiaHHil npHILIHE mo maxri cknas 38,7 s'/u. Ipornosuuii npuims
BOMH B waiddmmw  20-25  poKIE, RBUINMOBIHO [0 TIPHAHATOTO TOPSIKY
BUINMPAILOBYRAHHA, CEIAIe. HOPMATEHHA — 90 MY T, MakcHMaTERHE — 100w/,

IMoponn, me BMIMANOTE, EYTUIEHI MIACTH € B OCHOBHOMY aprimiTH
anespoaity 3 koeduuienTom  MigpocTi wa cruck  16,0-335 Mopa. [umanunku
IYCTPIMAKOTECH piame, kKoediuienT MILHOCTI iX 3MinoeTseA B 21,3 10 65 Mna.

IMopoau nokpiaa i mgoien - HecTiiikl 1 cepennsoi criiikoeti. OcHoBrM
BHJIOM pyiinyBanng supoDoK Ha 1AXTI € YIMMAHHA 0P TUI0MIEY BHCOTA 9KOI0
koutmBacTees Byl 0.2 oo 15w, [lponec 3aumanns nyonmed BLUIMIMAOTECE 8K HA
ODBOIHENWX, TAK | HA CYXHX JinAnkax BHpodok. Excnayarariiing yexnaanenns B
KAMTATEHHY | TATOTORYMY  BHPOOKAX TPOARNAIOTECE  Takox vV GopMi
IHTEHCHBHOID  JedopymyBanis i pylinyBanHa  KpIULIEHHA, BHBAINE [OPOAH 3
IOKPIRIIL

ITun e cunmkosonedesnednuii 1 BudyxoHedesneanuil. Byrins He exuieui 1o
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caMoszaiiMannd, He meDesNe Hl Mo panToBHM BHEHIAM BYTIIIA i1 rasy, JOCHTH
MILHE 1 TPy, 3 OmpHICTH pisaHai 240-420 ku/m.

TeotepMitunmit rpajienT v cepeanboMy cranosuts 3,1-3.2" ma 100 m.
leoTepMitmna cTYMAR ¥ cepelnboMy qopiemoe 32 8 mimpa.

Ianbuma 3anaranid DOREPXH] METAHOBHX TaMe cTanosnTh | 50-200 M, TobTo
EYTIIEHOCHa TORIIA I'Iﬂl]i.ﬂ Ha TIaxTi PO3TAIIOBAHA B J0HI METaHOBHX Ta3iB.
lazonocHICTE MOpia AocATae 2 M*/T,

1.2.2 Dpariwgi | sanacy eyeiuis waxmiozo nois

'panmusmn noas maxte i, lepois Koosmocy sriino ripeskoro BUIBOILY, €

HA CXOJl — YMOBHA JIIHIS, [0 NPOXOYIHTE BKPECT NPOCTATAHHA TIPCBKHAX
mopi gepes crepiosray Nel4887 o maactax ¢y ,Cio" W Co, @ TIO TUIACTAX C&°, ©7°,
o', e ", cs ed' 02, cn " - YMOBHA MiHIS, M0 TPOXOIHTE Yepes KPANKH, AKi
BUICTOATE HA IBHIMHMA 3axig B 25M el ceepiiodud Nel3792 i s 10m mig
ceepaaoBrun Neld 160 (zarankna 3 mones maxtH «3axiano-londackkan);

HA 3aNXO1 - YMOBHA JIHIE, [POBCICHA YRI0BEA 3a03HHUHOl Maricrpat
Jozosa-CHHeNLHHEDBE;

Ha TMRIHI (32 MORCTAanHAM ) - bormamecekai 1| Bepborkwi ckupanns;

HA MIBHOYI (33 NAMINHAM) - YMOBHA JTIHIE, N0 TPOXOIHTE 13 3aX00Y Ha CX11T
yeped ceepanopund  NeT431, 7947, 15166 1 gani mo boarogatHenceroMy
CKH/AHHIO.

banancowi zanack no waxri im. Depoig kocmocy sarsepameni K3
nporokoaom Nel 7313 gig 20.12.74 (radbmuna 1.1).

ITigpaxyHok sanacis 3podaeHuil ¥ xonIHIn;

a) nna DanancoBMX 3ANACIRE:

- MIHIMAITEHA TOTYAHICTE TUIACTA TIPOCTON | cRIaanoi OVIOBH 1o cyMi
BYTUTEHHY TA90K | BHYTPINAACTORHX MOPOIHHX 1Tpocaois npuiinara 0,60 v;

- MAKCHMANLHA  300bHICTL 13 obDinikosm  100-nponeHTHoro  3acMiveHis
BHYTPULIACTOBHME Hpocaoamu - 30%;

D) ans sabalancoBHX 3a4CIR;
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- MiHIMaNbHA 3aralbHa TOTYAHICTE - U,45M;

- MAKCHMAJIBHA 30JBHICTE 13 YPaXyBaHHAM 3acMidcHHA - 35%.

Banancosl sanacH B ICHYIOUHX rpaduisx cranosim 1824 st

ITpoMucnoR 3amacH BHIHAYEH] NUTAXOM BHETIOHENHA 3 DalancoBHX 3amacie
kareropiit - A+B+3, arpar vy sanobusknwux  mumeax, Oap'epHEX  MUTHEAX 1
EKCTUTVATAIIHIX BTpaT.

Y ninoMy npoMHCIOB! 3amacH mo maxTi iM. epois Kocmocy cTanosisaTe:

YHCTOTO BYT LA - 146,8 mmn.T;
TOBAPHOIO BYTULIA=- 204,06 M. T.

1.2.3 Hpoexmua nomyaickicme | 3a20T6HA OP2AHIIALIR POOOMN WAaxmu

[MpoekToM DVIIRHHIITES MOTYVAWICTE maxTH Oy1a npuiasta 1500 tac.T
BYTIITA B PIK.

Y ap'azky 3 PAKTHYHO BHABIEHHMH TARKHMH YMOBAMM THITPHMER FPCEKHX
BHpOOOK 1 HeoDXUIHICTIO BHKOHAHHA BeNHKOTO oOCATY pPEMOHTHHX poOdIT,
werutyroM  wlmnpopinpomaxre 8 1989 pomn suxonane  «OOrpyHTYBAHS
BUPOOHHYIOT NOTVKHOCTI maxty iM, Fepois KocoMmocyn, SKHM BOHA BHIHAUCHA B
obcas 1.2 st v pig 3a 300 pobounx gme. B ocrawm poxm maxTta mpamoe
CTADITEHO, BHAOOVTOK BYTUINA KOTHEACTRECA B Mewax | 300-1400 the.T v pix .

3aBIanHAM Ha po3poOKy JIHCHOTO NPOEKTY BCTAHOBIEHA NOTYAHICTE MAXTH
nepeadadena B obessi 1400 tue. T BYIruUUs B pik, wo i npuiidsro.

Biugnoesiano g0 «Hopum  TeXHONOMNHMHONO  UPOSKTYBAHHA  BYIUILHHX i
CHAHIEBHX IAXT», 4 TAKDE SB1aiHHIM HA NPOCKTYBAHHA NPHITHATHI HacTynHRii
peEHM poboTH:

- YHCIO PODOMMX JIHIE ¥ poil g maxtu - 300;

- MATHAEHAHH poOOYHH THAIENE IS TPYIANIHY 3 OTHHM 3ATATBHHM 1 OJIHHM
BHXUIHHM JTHeM 34 Tpadikom;

- TPHBANICTE POOOYOT 3MIHH HA A3eMHUX PpoDOTAX - 6 FOJHH, HA HOBepXH] - ¥,

- KUILKICTE PODOUMX 3MIH B OUMCHHX 1 HUIFOTOBYHX BHOOAX - TPH 110

BHI0DYTEY BYTULIE 200 NPORCICHHIO BHPODOK 1 0/IHA PEMOHTHO-NLITOTORYA;
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- KUTBKICTE poDOYHY 3MIHA Ha MOBEPXHI - 3,

1.2 .4 Posxpumma waxmuoao nos

IMone waxt . Tepois KocMocy CEIQMEETLCA 13 YOTHPLOX DI0KIE: DI0KY

Nel, bmowy Nel (TuthkW  mapm ci® W, MpHpI3adl BUT TaXTH  «3ax1IHo-

Jonbacexan) 1 dmokw Ned 1 3a, PoskpuTrs maxTHoro nmons 3idcHeno JROoMa

BEPTHREANBEHHMH MEHTPANEHO-3IBOEHAMHA CTOBOMAMH — TOITOBHHAM i ﬂﬂHDMi?I{I'IHM,

i TAKOK BEHTHIAIIHHOI CHEPITITOBHHOHD.

brnok Nel postamosamwii v cepenwni maxrHoro mons, OmokH Ned 1 3a

NPHMHKAKTE 10 HBOTO 13 3axyinoed, a ook Nel - 31 exignol croponu. Y neil gac

IUIACTH POIKPUTI B Oookax Nel 12,

Poskpurra OGnoky  Nel

FAROCHHMH CTOROIAMH (TOMORHHM 1 JTOTIOM KM ).

MiﬁEHEIID JBOMA  BEPTHEAITEHHMHE  TIEHTRATEHO -

Tatmmna 1.1

JanacH BYTULIA MO maacTaM maxt iM. [epois KooMocy

Inpewe | Mapsa banancoBl 3aMacH, THC.T Jadanancosi
IIACTA | BYTULIS A B A+B 3i A+BATE 3z FAMACH,
THC.T
€1z HT - - - - - - 10645
C11 | [GRE 11720 13414 12656 | 26070 - o164
cg” | O Ol 4275 4816 o041 18520 27620 - 581
o |l A0 | 6762 H5RY 13351 23322 26673 - 2079
(o I - 2715 8715 12828 | 21543 - 366
o jiige - - - - - - 15441
o T, Tag 3148 2442 | 1590 9261 | 20851 - LT
i I - - - - - - 12269
P i . . . - - - inlk
4 il T 25356 RlG3 107149 12021 22740 - 3Tl
e" | Il Ty - - - - - - SuE]
2 (. - . - - - - 10754
il I, Do - - - 2ETIE 2ET2R - | xR
o . - - - - ; - 5391
Y TOMY HHC B VIEJOHHOMY T 32X UHOTD KR IUIACTA Cs

co | I, 2958 1470 4428 2244 G672 - 256

Yewmoro Mo maxTi [ 8435 48445 GEEED 117345 184225 - BT335

MATCPIAIE 1 BCTATKYBAHHA, 4 TAKOK JUIH 1101391 CEHKOIO IOBITPS B IIAXTY.

Honomiauil creon giaMerpoM 6,0M clyiKHTE JUIsS ClyCcKa-nyioMy monei,

TotopHHI CTROUL IaMeTpoM 7,5M CIYEUTE [UIA BHIA41 BYIUUIA i 10poaH, a
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TaKo®H T4 BHBOIY BHXITHOTO CTPYMEHIO MOBITPA.

lonosauil 1 JonoMGKHMIE  cTOBOAH  NpoilleHl Ha nosHY Tmuduey. B
ODBOIHCHHX HAHOCAX CTBOIM 3aKplULIcH] YABYHHHMH TIODIHraMu 3 OeToHHHM
JAMOBHEHHAM FAKPINMHOTO MPOCTORY, ¥ KOPIHHHY NOPOoaax - MOHOITITHHM DeToHomM,

s po3kpHTTE NIACTIR BT HABKOIOCTROIRHHX  JIROPIB  TTPOHIEHHEA
BITKATOUHHAN KBepmiigar ma Topu3onTi 350w (nmact cu) 1 ARa BUIKATOYHHX
KBEpIITArd Ha ropuzonti 370m (nmact ¢i0").

Y HHEABOT TEXMIYHOT rpanui maxTH Ha roprzonTi 470 m Oyam npoiizeni
BikaTOUH] KBepuutary Nel 1 2, sxumu poskputi mapd ¢ w oo Y nponec
CKCILTVATALNT YePes BHCOKHH NPCEKHI THCK [l KBCPUUIANH HA JUISHI npriiHEHo
OIHOTO KUTOMETPa TMPHITINIH B HEpOOOIHE CTAH 1 AKTaMH CIHcaHl, 3aMICTE HHX
BinoBiaHo a0 «PoGodoro TMpoeKTY POIKPHTTA H TUITOTORKH 1Hapy ci® B
YEAOHHOMY T10JI1 Ha CXUIHOMY Kpuial maxrixy 1984 poul, npoiijeni kpepionari
Ned 14 v pozBanTaMeHHY 30HAX JUTA MOMMNIIEHHAA YMOB TXHEOT MITPHMEH.

Mg  ropuzonrtamu 370 w0 (B marcrpamsaux wrpexie) 10 470w
(HABKOAOCTBOALHME JIBIP) NpoiiicHuil MoXHIMil KOHBeEPHHIT KBCPLLIAT 11171 KYTOM
10 rpamveir, KpiM Toro, BT MaricTpalskHHX BEHTHIAINIHAAHX MITPEKIR TOPHIOHTY
350m mpoHIen! OBa BeHTHISHIANHX ERepmmaard Nel 1 2 wa ronmoREHE CTRON
(ropuzonT 330M).

lopuzont 3530 s npuzdadendil 108 o0CHyTOBYBAHHA TIPCLKHX podIT Ha
LIACTI €y, FOPH30HT 370 M — Ha 1acTi ¢p" 1 BHAA41 BYCULUIS 13 [UIACTIE ¢y 1 Cjg™

Topuzont 470M € JpeHaEkiHM, Ha HLOMY pPOSTANIOBAHHI HeHTpAlLHWH
IAXTHHIT BOJOBIUIHE.

s nomnmenHs NpoRITRIOBAHHA HA BHPODHMYHH TIONEAJAINL  IHAXTH
Mpodypena MORITPAHONOIAKYA CBEPUIOBHHA 10 Top2onTy 470M miaMerpon 2,6M
¥ CRITIIL

[Mpunnunoesa cxema poskpurrs Onoky Nol — OCHOBHOIO Ha mwaxri — He
HePeriaiaeTees, Jna BUINPANLOBYBAHHA WAPIE Cp°, € 1 Co v Dnowl Nel wosi

B]-'I'['.I-I.'.IEH'H LI POSKPHTTHY e I[H]f!l."..‘l_ﬁﬂ"—lﬂ.lﬂThEH.
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brok Ne2 mMae HACTYITHI pO3SMIPH: TI0 IPOCTATANHID - 2 KM, M0 TaJiAHm - 3.4
KM.

IMnacti ™ 1 co v Baoui No2 poskpHBalOTLCA MOXHIHMH KBEPILIATAMH Ha
rparnil 13 onokoM Nel 3 Jnoamx MaricTpaasiHX IMTPEeKIR TopH3onTie 370M 1
350m,

Bugaua ripcekoi Macw B kimekocTi 4666 /100 1 moponm B KimeKocTi 293
T/A00 3MHCHIOETRCA BYTUIRHHM 1 TOPOIHAM MIHoMaMH BIINOBIIHO TOMOBHOTO
CTEOITA.

Bukonanus k1TEOBHM NUHOMOM J0MOMIKHOIO CTBONA J0D0BOrO obcary
JIONMOMIBHHX TPY30-IKYICEEHX ONCPaili 31HCHIOETECS B MEHKAX HOPMATHEHOTD
gacy - |8 rogun,

Y npoekTi OVIIBHHITREA MAXTH NPOIVETHEHICTE MUTHIMAIEHAX YCTAHOBOK
Oyna npuiinata Juis eupodnugol notyxaocti 1500 tve.T syruma e pik (3000
T/mod).

1.2.5 Hidzomosxa ma cucmena pozpoiki Waxmiozo RO

Ha 1maxTi BOpoBa/pEeHa MOTOPHI0HTHA CXeMA MITOTOBKH.

Y 1eii wac ONpanbORYIOTECA TUIACTH €11, C10° W co ¥y 0nmomi Nol, Benertncs
MIJIFOTORKA TAPIB Cy° W € ¥ Do Ne2,

Hna miaroTorkyd naacTie ¢p® W ¢ ¥ Gnomi Nel y cepeauni maxTHoro mons
Bl KBepuuiarie ropuzontie  350m i 370M npoiiien Maricrpanbii BEHTHIHLRII
(nact 1), BIAKATOMHI 1 KOHBEEPH (I1AacT 3" WITPEeK, Akl PO3AUIAKTE [LIACTH
Mo MaiHHI0 Ha venonnl i Opescoeprosl nons. Y HHMHLOT rpasuil (ropHIonT
470m) no miracty o Opoiiient oxXiaui 1 3axigeui BUIKATOUHL (JpeHai)
NITPEKH. ¥ BEPXHLOI IPaHMII 3AXUIHOTO KPHIA 1IAcTa ¢ NMPOHAJIEHHH nepimH
JANIIHHH  MaricTpansHWil  mTper  ropmzonTy  350m. Vegonne | mome
BIIMPAIBOBYETHCA CTORMAMH B HATIPAMKY NOBCTAHHA, DpeMmcheprope - maginms.

[Liacr co ¥ ueil vac BANPALLOBYETLCH B Dpemcheprosomy nom dnory Nal
HA MATICTPANLHI BHPODKW IAcTIB Cp" U ¢y (ropusonti 370m 1 350M). BuiMkoei

IUTPCER ITPOXOIATECH BIJ1 HHX MH.Fi.L‘-'.I.T!IH.I]Bﬁ AD POSEPHTTA THECTA 3 YXFIMM 10 11
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TPaaycis, MOTIM MO MOBCTAHHK maacta. CTOBOH CHpalBOBVIOTECA B HATIPAMKY
MalIHHA.

Y o bmom Ne2 nposefenl MAricTpalibHl  BUIKATOMHHE 1 BEHTHIAIHHIT
MITPEKH TAACTA C1o" 1 KOHBECPHWH 1 BENTHIAIIANHA NITPEKH TTacTa co. Bupobrn
NepetVRaoTR V 30H1 paniie BINPANEORANOT JTaBH (POIRAHTAKYBATRIA),

Kpinnenna MaricTpanbHHX BHPODOK 30IHCHIOETECA KUTBIIEBHM KPIMIeHHsM
31 CIIB-27 13 nineHicTo veTanoBKH 2-3 paMu/ oM.

Hos#®HAH BHIMKOBHX CTOBMIB BH3HAYMAETHCA KOHQITYpamieo BepXHboi i
HIGKHBOT TPAHHIL AXTHONO 1018, TEKTOHIUHNMHE MOPYIICHHAME i FpaiHisvm
podounx noryknocTel mwactis. Makcumaisna jpossnna cxoama 1800,

ITnacTi RIANPaNBOBYIOTRECA TI0 CTORIIOBIA CHCTEM] PO3PODKH D3 mepexony
TaB ¥ CYyMIEHI cTORMH. BHIMKOBI MITpEKH 3a MaBaM#l TIOTAMAIOTECA a JITA HOBHX
JAR NPOXOIATECA BOPHUCIHKY 10 BMpoOienoro npoctopy. Kepypanua nokpieneo -
nokHe obeanennd. Josxnna das 1 80-200 w.

Oupern BHOOT ofIaIHAHT MEXAHTZ0RAHHME KoMIvickcamu MEJ[-80 1 ME]]-
99, lpoxoaka supodok smidcHioeTscs komdaiinamu 41T-2M u ULTKC. Kpinnenns
BHIMEOBHX TTTPEKIR 3MIACHIOCTRCH METATERHM APKOBHM TOIATIHEHM KPITUTEHHAM
31 CBIT tamy KIHTTY M.

1.2.6 Hiozeamut mpanchopm

st TPAHCIOPTYBAHHA FPCEKOT MACH BLL OMMCHMX BHOOIR 10 TOJOBHOIO
CTBO/IA  IAXTH  HA el 4ac  (palioe  CHCTEMA  UOBHOT  KOHBEEPH3ALIL
BHKOPHCTOBVIOTLCH CTPIMKOBL KOHBCEPH 13 WMpHHOIO cTpiukn S00MM - THIIE
LITEO, 1180, 2JT80, #Ha BHIMEOBHXY KOHBCEPHHX MITPEKAX 13 IMHPHHOW CTPIYKH
|00 1 1200mm - mame  LITTOOJ, 21008, 2JIBI1200 - na saricrpaibiEx
KOHBEEPHHY BHPOOKaX.

A nonoMmimuMi TPAHCTIOPT 1N JOCTABKH MAaTEpiajiR | BCTATEYBAHHA,
HEpeReIeHHA NOPOJAH H 00eH NPHHHATA CHCTEMA PeHKOBOIO TPAHCIOPTY HA
gomiey 900 sm. Ha  maricrpankHux  FOPH3OHTANLHMX  BHPODKAX  Opaiioe

JMOKOMOTHEHHIA TpanciopT k! BHEOPHCTAHHAM AWM TODHILX l'..'IL"E{'.I']:‘.IEIBUZiiB
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AMB]I, sanraxnux parovetok BI'-3.3 1 nacasupesknx saroms BIIT-18,

Jlis BHKOHAHHA TPAHCHOPTHHUX OUCpaliil no BYIKATU] NOPOIH, J0CTABLI
BCTATKYBAHHA, MATCPIaliE 1 Jyled nepeldadacTLeH 30CPekeHHS  BUIKOYYBAHHA
ARVMYIATOPHIMH enekTpososami Ty AME]] ma wommo 900 wm,

Barosa wmopma mnoiina (De3  obmiky  MacH  BATOHETKH), BHIHAYEHA
pO3paxyHKOM CTAaHOBHTE 43 T, Mo Bimnoeiac B 9 10 13 BaroneTok y crmail.

Ilo BHiMkoBHM, OOpTOBOMY 1 3DIpHOMY INTPeKaM I8 BHEKOHAHHA
JOMOMIAHHX  omepaniif npoekToM NepeldavacThed BHKOPHCTAHAS KaHATHHX
mipomeenanx gopir tuny JIKHI-1 | sx1 gossonsiors odcayrosyBard BHpoOKY 10
2 wm).

IMpoexTom  nepenbavacThed  BHEOpHcTAHHA  Barometox  BI-3,3  nns
BHKOHAHHA BCIX JOTOMIKHAX TpaHCTOpPTHHY ONepailii mo MaricTpamsHuM |
JUIBHHYHAM BHPODKAM.

1.2.7 Berwmuwusyis waxmu. ezazayin

Hlaxra . lepoies Kocomocy eiqHeceHa 10 HaJKareropHoi 1o merany 1
pebesneanol o BUOVXOBOCTI BYTUILHOMO My, 3a uvac T podorte panrtosmx
BHKHIIR BYTULIA H Ta3y He CIoCTEpIraIocs.

IMTo mamwsm genpeciinol 3doMmeH, BHEoHanol  3-m BI'CO w. [Marmorpana
abCcoToTHA METAHOBICTE TaxTH cTanornTh 40,8 M'/xB, BinHoCHA — 24,42 M/T,

[lpopirpioBanns  waxXTH B el 4ac  3JHCHIETHCH  BEHTHIH TOPHO
yeranoekow BPLUL-4.5 (375 o0/x8), po3ralioBanoi ¥ roloBHOI0 CTROJA.

Perymoranng pemuMmy podOTH BCHTHAATOpa FUHCHIOETLCH SMIHOK KYTa
YCTAHOBEH  JIONMETOK MO0 HaNpaRIgiOuUX  alapartis, 4  peBepcyBatns
BEHTH/IAIIAHOID CTPYMEHA NORITPA - NEPEMHKAHHAM TTOIMKEHHA JIAJ ¥ KaHamax
YCTAHOBEH.

Cxema TPOBITPIORAHHA IHAXTH - [EHTPATLHa, crocid NMpoBITPIOBANHA -
BCMOKTYBAALHMI. CBUKE NOBITPA  OJAETLCH 0 JIONOMIKHOMY CTBONY i
MOBITPAHIT CBEPUIOBHHL, BHEL] BHXIIHOTO CTPYMCHIO NOBITPE $UIHCHIOETRCE 110

FOJIOBEHOMY CTROJY.
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Cxema HPDHiT“]JlﬂH-B.IHIH BHIMKOBHX JIUTAHOK BOSEPATHOTOMHA 3 BHAACHD
BHXIAHOIO CTPYMCHA HA MACHE BYTULIA, [0 NAACTy ¢ — BOIBPATHOTOMHA 3
MJICBIACHHAM 1 BH/IA9CI0 BUX1IHOIO CTPYMEHA HA MACHB BYTULIE.

IporiTproBanns rapa®-iapaaamx kamep 1 cenaay BM miocobnene.

Icnyioda cxemMa MPORITPIOBRAHAA MAXTH HACTYIIHA

1. 2.8 Texnina deznexu i npovcanimapin

3a manuMH TeoToTIMHOTe 3BITY. BYTUIBHI TIAcTH 1 MOpoaH He Hedesnedni mo
panToBHM  BHKHIAM 1 TIPCBKHM  yIapaM, [0 MWITBEPIAYETBCH 3IBITOM
CRCIUTYATALNT IAXTH.

Coopyis  npiiioMHHX, BEHTHAATOPHHX 1 KOMIPCCOPHAX YCTAHOBOK MAIOTE
BEHTHTAIND U8 TKRIIATI TEMIA BUL NPAITIOIONOTD BCTATKYRAHHE, K€ HeoOX1UTHO
B ITHIO TIOPY.

i cnopynd ocHameni BAHTARONUIHOMHHMH  3acoDaMM [UIA PEMOHTY |
OTTALY BYRIE VCTATKYBAHHA.

YacTuy  BCTATKYBAaHHA, 8K 0DCpTAOTLCH, 0DIOPO/IKCHT  KOMYXaMu i
JANUCHHMH  [MTAMH, OTOPOIKCHHA  MAIOTL  TAKOK  TEXHMIONMHL  [IPOPISH,
TUTGNIATKH 118 00CTyTORYBAHHSE BCTATKYRANHA i eJIeKTPOYCTATKYVRANHA.

JdoTpuMano  BHMOTH  OPOTHNOKESKHHX  HOPM ¥V YacTHHI  3acoDIR
MOKEKOTACIHHA | BHXOAIB 31 CIOpPYI. ¥ CHCTeMaX aBToMarTH3alil nepeabadeni
HEODXIIHI 3ac0DH 3AXMCTY, CHIHANZAUIT, DIOKYBAHL 1 KOHTPOMK TEXHONOIMHHX
NAPAMETPIE NPH PODOTI YCTAHOBOK.

PozpaxyHks NOKaIvIoTs, 10 ouikyeanl pigxl mibpaigi (saransumii - 99 16,
nokaneuuit - 10540) He nepeRMUIYIOTE HOpMATHBRHHX 3Hadenn-101 1 11270
BLINOBIHO, TOOTO JO/IATKOR] 3aX0)H HE OTPIDHI.

Ouixyeani piexi mrymy B OYHCHHX | MATOTORYMX BHOOSX (92 1 9610)
MepeRrInyoTE HOPMATHEHI 3Hadennd (8010), oMy, eianoeitno 1o «lucrpykiii i3
sadesnederus Wwymoroi il pdpamiinol Gesnexn npaml ¥ BYrUibHAX [AaxTaxs, s
BCIX MPAIIBHHKIR, N0 MJUIEI0TECE BILIMBY BHPOOHHYOIO WYMY, 3ACTOCORYIOTECS

3acoiH 1HHRIVAITLHOTO 3aXueTy THITY «Bepynm.
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Ipr BHIMIN NMAcTiB co, €1" W €)1, ¥ MICIAX MHIOYVTBOPEHHA TpH BHIMII
BYIULIA, NpOXoAUl BHpoDOK  koMmDailHAMY, HABAHTAMCHHIO, NCPCBAHTAMCHHIO 1
POSBAHTAFKCHHIO FPCBEOT MACH, 3alICHHO B PIBHA THIOYTBOPCHHA, NPOCKTOM
MPHAHATE BHEOHAHMHA Ha MIAXTI HACTYITHAX 3aX0/lis;

- APOTIIEHHA B MICIIAX IHTEHCHBHOTO MHI0YTRODEHHAS;

- ¥CTAHOBK:A BOIAHHX 'IEIC.'I'DHjB;,

- IHJIUBITVATEHI 3ac00H 3aXHCTY BT THITY;

= J0JaBaiHA 3}ID‘I}"HEFIIIB J0 BOJIH:

- NDaua [OBITPS 0 OMHMCHHX 1 NUIFOTOBUHX BHDOTE 3 ypaxyBanism
OITHMATEHOT INBHJIKOCT] HOTO PYXy N0 HHIOBOMY (aKTOpY.

s momepepaeng # TOKATIEANT BYTITRHOTO THITY Ha CXUTHHX 1 3aX17THOMY
MATICTPATEHHY KOHBEEPHHX IITPEKax Topu3onTy 3530M mepeadadacThes:

- oDIIKA WTPeKy;

= YCTAHOBEA CNAHIICEHX 'EI-EC."I'DH]'B;,

- 3DMPAHES, 3B'HIVBAHAN [T, AKe BYIKIAI0CH.

Jinst  MOBIHBOCTI  BHKOHAHHE — BUIMOBLIHHX  3aX0/IE  [IPOCKTOM
mependadacThcd  POIRENEHHA 10 TIPCRKWX  BHPOOKAX  MPOTHIOWERHO-
IPOMTYRAMRHOTO TPYOONPOROIY # 3adesnedenHs CHelalsHiM VCTATKVEAHHAM 1
MaTepiaiaMi 118 DOpoTEOH 3 ITHITOM.

3 METOW  IHMMEHHN [HIOVTBOPEHHHS [PH  BEIEHHI OMMCHMX  podiT
NepeadavacTeCs  NONEPeIHE  IBOAOMEHHA ByrUUs B mackel  Jlanwil  3axin
YUHACHIOETRCA 38 JIONOMOT0I0 HAIHITAHHA BOJIM B MACHE BYTULIA 110 CBEP/UIOBHHAM
Josuno 70-80M, npobypenus nonepely ouncHoro subow 31 sbipHoro i
boproporo  miTpexie.  [llamerp crepiiiordH  43mm. CrepanoeuaM  DypaTECA
mapanensunoe JTHCHOMY BHOOIO. an A OMHCHOTO BHOOK Ha BE/THYHHY 30HH
oImopHOTe THCEY 10 MIZIKAIMeRNol 10 Hacoca CECPAITOBHHH  OCTAHHA
BLIKIOMAETHCH, A 0 HACOCA NUIKIIOMAETECH HOBA CBEP/UIOBHHA.

boporeDa 3 HIOM B OUHCHHX BHOOAX YNHCHKMTECA 3IPOIICHHAM HOPH

PoooTI ouHcHore koMoaina. [IutoMma BUTpATa BOJIH CTAHOBHTE 25 /T,
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o amicTy kpeMHeseMy TOpOTHHI THT € cHankosobesnednuii. [lpu dinsmmx
KOHUCHTPALIAX BYTUILHMHA [IHI  MOKe 3SBHTHCH NPHYHHOK 3aXBOPHBAHHS
AHTpaKoEOM. Y 3B'MIKY 13 [HM U0 IIHBUIVAILHOMO 3aXHCTY OPradis JIHXauHs
POMITHHEIR TTepeDavarTRC RHEOPHCTAHHA NMPOTHROTTHIROBHX PECTIIPATOPRIR THITY
TTIPTIT742, edexTHMBRHICTE SKHX CTaHOBHTE 99 %, JacTocymanns pecmparopis
J03BOJIAE IHA3HTH MHIOYTROPENHA MoBiTpa mo nopmu [LIK.

Temmepatypa MOBITPA B MWaxTi He 0yIe mepesHinyearH npumyctamux [1b
IHAMEHE, TOMY 3aX0IH N[00 1T 3NHACHAA He mepeadaialoTees.

1.2.9 Heicmb ayainas

Byrumm maxTu, 33 JaHHMH Feoioridiux 38ITIE, BUIHOCATECA 10 Mapok JT 1
I Benmwuwna 300RHOCTI 9HCTHX RYTUIRHHX Madok aMimwoeTees B 4 o 18
BIICOTKIR, 3 YpaxXyBaHHAM 3acOperHd MPHPOIHHMH NPOIapkaMy - 3DUIRITYETRCA
a0 30%. Tlo cepelquboMy BMICTY CIpKH BYTUIBHI IIACTH MAal0- | CPEAHLOCIPKORI
Bl 1,2 10 2 BUICOTKIB.

MakTHuHl NOKA3HMKM #KOCTL cknanu: soma - 37.6%, cipra - 0,93%,

BostoricTs - 11,1%, Hopma axocti no som: cepejns - 40%, rpanuuna - 52%,
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POIILT 2
AHAIS HATIPY A AKEHO-JIE@OPMOBAHOTO CTAHY
TEOMEXAHIYHOT CHCTEMH BHPOBKH, 13 3ACTOCYBAHHAM
JABOPIBHEBOI'O AHKEPHOTI'O KPIILTEHHA

2.1 BojiiMe KyTa BCTAHOBICHHA KAHATHHY AHKepie Ha po3nogin
HANPYACHE HABKOI0 BHIMKOBOI BHPODKHR

VeTaHOBKE  KAHATHUX  AHKCPIE  [PH  OXOpPOHI  DANOTOBUHX  BUPODOK
nposoaunacas  Ha  waxrtax  alOeciinar 1 wCrenosan  lpAT  «[ITEK
[Marpnorpaaeyrinngs, Peamzams JROPIBHEROTD aHKEPHOTD KPIMIEHHA THIAHYCTRCA
Ha w. M. Tepoie Kocmocy Tlpw ueroMy v BCIX TPROX BHNAOKAX TIPHHYO-
reQnorivHi YMOBH J03BONAKTE CTBOPHTH VCEPEIHEHY POIPaxyHKOBY MOICTh
FPCHKOND MACHBY, XapakTepHCTHEH AKOT ATk MOMIHBICTE OTPHMATH MONA
HANPYKEeHb B 3HAYHIN Mipl, W0 BIANOBIAATE PealbHHM YMOBAM eKCIUTYATALli
PAMHO-AHKCPHOIO KPILICHHA.

Y Zaxignomy JloHOaci NpakTHUHO NOBCHYIHO MOWMHPECHHI NOMOpHIOHTHHI
cnocid MArOTORKH  MIAXTHOTO  MOJA, TPH AKOMY OCHOBHHMH  NITOTORIHMH
BHPOOKAMH € MAACTOBI INTPCKH, WO NMEPCTHHAOTE BYTUTBHHI TIacT 3 MaauM
KYTOM TAJIHHA. 3 OME1y Ha 10 ocoDIHBICTE 3aN8raHHA BYTUIBHHX MIACTIE HA
POSTNAHYTHY  BHAOOVBHHX JUTAHKAX waxtH M. «lepois  KocMmocys ama
pospaxyHroBOI Mojgell OveE oDpaHuidl kyT namuaes 47, Takwil kvt jgossoase
3aDe3NeuHTH 00K BIUTHBY acHMeTpil posnofuly BHYTPILIHIX 3VCHIE B HANPAMKY
HAMIAPYBAHHA 1 B JOCTATHIN MIP1 BUINOBIIEE PCanlkHHM YMOBAM CECDTYaTaii
POITITAHYTHXY NIACTORHX WTPEKIB, JIMEHHYHI NIACTORl BHPODKH TPOBOISTECH,
KpIM BEPXHBOTO, TAKO® 3 HIDKHIM TUIPHBAHHAM 104 NOTINIIEHHA YMOB
NepeBaHTAKCHHA BYTUIIA 3 3aiiiHON0 KOHBCEpPA HA CKpeOKOBHI MepeBaHTa#yBaM
koHBeepHOTO mWTpeky. [llod oxomwTH posTamryeBaHHA, MIOT0 BYTLIBHOTO TIACTa
BCIX JUIBHHYHHX BHPODOK, nodyIoBaHa OUIBLI 3araibHa I'COMEXAHIMHA MOIEIE

WTPEKY, NPOBCIACHOIO 3 MIAPHBAHHAM NOPLL DOKPIEL 1 megomsn (puc. 2.1, a).
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Puc, 2.1 3aranennii BUIMAL TCOMETPHUHHX MOJENCH, AKi BHKOPHCTOBRYIOTHCH
NP BAKOHAHHI TECTOROTO (a) Ta OcCHOBHHX (§) pOIpaxyHKIE 3 aHamizom
XAPAKTEPHCTHE KAHATHHX aHKEPIR.
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Poamip pospaxyikoBoi MoJen cknas 3.5 M B mmpray, 2,3 M vy eHcoTy 1 04 My
MUOHHY (V31084 0CI BHPODKH) B OCHOBHHX pospaxyHkax 14 M v Tectoeomy. Ha
DIYHI Fpafl pospaxyHKOBEOT oDIacTl OVIH HakIaleHl odMeKeHHS ¥ BHITHAL YMOB
camerpli HIC B cymuasnomy 1mim, Ha mepxmmo 1 W&o Mexl sogem Oyma
NPHETAIEHD HaBaHTaxennd B inTepsam s 5 qo 10 Mlla, mo ans ymor 3axigroro
Honbacy signoeinae rmmduai eugodyTry B 400 1o 800 M,

Pavme kpinnenns KILITY monenioeTecs peadsioio reoMeTpiei0 MONepeTHorno
nepepizy CBIL 3 ropmmnoo cennmpoding 123 vwm 1 mmpanoto 1495wy 10w
CBII-27. Cneunpodiae  surotosmserscs 51 cram  Cr5 3 MeXaHIYHHMH

. T — 271
XAPAKTEPHCTHRKAMM: POIPAXYHKOBA Mea IUIMHHOCcTT T MIla, mMomyie

0—13 -
' . ,ﬂ,JJH FADEINMSYEHHA

npysnocri £ = 21:10% MITa, koeditient Myaccona
IB'HIKY MIH AHKEpaM#H | paMord, a4 TAKO® JUIA 3an00iranHis BUIBHHX BHBAJaM
[HOPOAH B [OPOMHHHY BHPOOKH, BHKOPHCTOBYETBCH BEJIHKA-OCEPEIKOBA CTA/ICBA
PEINTRA AKIAJIAETRCE MIK NOPOJIHHM KOHTYPOM BHPODKH 1 PAMHHM EPITUICHHAM.
MogiemoRanHa  Janoro TeXHOIOrMHOMD o0'TKTa BHKOHAHO TUIAXOM BREJIEHHA B
MOIEAE  OCODIHBOIO  [OPOIAPKY  TOBOIHHOK S0 MM 31 IHHKEHHMH
XAPAKTEPHCTHKAMH MIIHOCTI, 1IOM0 MATEPIANY PEalbHOT PEUTEH, 1 MAallok
BCIHYHHOR OUITOPY TTONEPEHHOrD 3 CHILITI,

AnKepa, Akl MOJEIOBANNCH B TECTOBOMY PO3PAXVHKY, MAIOTh foBauuy 2.4 M i
aiamerp 22wy, Biumn apkepa (aue. puc, 2.1, 4), BCTAHORIIOIOTECH HA BLICTAHI
B00MM B cepeaHBoro 3 KyTOM Haxuay 37 go seprukan, Cxema yeTanoBEH
AHKEPIR B38TA 3 NACIIOPTIE IPOREIEHHS TA KpILIEHHS WTpekis maxt «Hrineinan
1 «CTenosan.

[Ipu moae/mopaHHI KAHATHHX AHKEPIE IX JOBAKHHA Ckjiana O M, «poDouMiin
JiaMeTp Modenl kadara ckaag 20 mm. Kpok veTanoBKM KAHATHHX AHKEPIB CKIaB
In, 0 He 30IraeThes 3 KPOKOM YCTAHOBKH IHIUKX CIIEMCHTIE KPIULICHHS, TOMY 115
POIPAXYHEY 0DpaHO BHIAJIOK 3 HAHMCHIOHM B32EMHHM BIUTHEOM PaMH, CTane-
NOUIIMEPHHX | KAHATHHX AHKEPIE, KOJIH BUICTAHE MUK LUHAMH OD'CKTAMH CEIa1a

200MM 110 HAPAMEKY OC1 BHPODKH.
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Postamyeannd BHpODKH NIOJI0 BVTUIRHOTO MNACTA MOKE BHKOHYBATHCA 3
HIGKHIM mmigpueaddsaM a0 1,0 0 1.5 m. Tomy mis gasol mogem dyia odpaHa
BCIIHYHND HHMAE RO IIiIl].']HEHIiIIH ],l M 3 EIEJIL'}" MOBCTANHA 1THacTa. I.[I: JAUEROCTHE
IDEPIraTH AJIEKBATHICTRE MOJET PEATRHHM OCODNMHBOCTAM 3AKTATeHHsd NIACTORHX
BHPOOOK B Memax mmanol noxuors g0 10% moms HIIC cucremy B paitom omop
CTIHOK pamMuoro kpingennd [2]; B immmx obnacTax Mogem noxuira, AKY BHOCHTE
IIHM TIPHITYIIIEHHAM, ICTOTHO HHKYE.

Mexamiti xapakTepHcTHER DOPOIHHY MApiE eTAILHO TOCTUTHKEN B podoTax
[10-12], anmamz sxux jgozsonaus sudOparn (ma 82 . BE%) Takl nokasHukH
MEAPYBATOT  BYIICBMICHOT  TOBIII  1OPLL,  8KI  BHEOPHCTOBYHOTECS B
OOMHCTIORATEHOMY EeKCTIEPHMERT] (MOPOIHT TITapH HYMEPYIOTRCA TOMHHAIMH 3
BEPXHBOTO MIAPY MOTIENTI).

Tabmmma 2.1
MexaniqHi XapakTepHCTHEH MOPOIHAX IHapie | BYTUTEHOTO TUIACTA HKI

BHEOPHCTOBYBAIIHCH NIPH PO3PAXYHKY

Mo Hopona / oryae- Hedopmauiiisi XapagTepucTHEN MOPOIHHY
mapy BYTULIA HICTE, M IAPIE 1 BYTIBEHOTO IUTACTE
Mesa MILHOCTI Mogyns Koedimenr
Ha CTHCK T | NPYKHOCTI Myaccona
MITa L1 MIla
| Byris 0.6 27 0,33 0,28
2 Aprimir 1 15,5 0,7 0,21
3 Anesponir 3 20 1.1 0,27
4 [Tickormk | 44.5 2 0,3
5 Apriunr 2.5 15,5 0,7 0.21
f AneBpomiT 2 20 1.1 0,27
7 Aprimir 1,6 g4 0,24 0,29
8 Byrinna 0,9 27 0,33 0,28
g Aprinr 1.5 5.4 0.24 0.29
10 IlickoBnK 0.5 445 2 0.3
11 Anesponit 2.5 20 1,1 0,27
12 Aprinir 1.5 12 0.3 0,3
13 Anespomir 1.5 20 1.1 027
14 IlickoBmK 2 44.5 2 0.3
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,LlJIH. BISHAMCHHT  MdPAKTCPACTHE NOBCAIHKH  KAHATHHX EIHHH.'-]JiB I.liJlJ:ElJM
AOCTATHLD  HPABCACHHA  POSPARYHEY B Ilp}':lf{HU-IUlHE'I'H'l[HIIH II'L'I{."]'EIHUH-IJ.IL 3
YPAXYBAHHAM (DAKTOPIE POIMIIHEHHA NpHEOHTYpHHX mopia [3]. Ins onwcy
MOBCAIHKH  Matepiaiie  MoAeni B TPAHHYHOMY T4 MOIAMEEKHOMY  CTaui
BHKOPHCTOBYETECA  OUTIHIAHMA  rpadik  sp'asky  Hanpyrw 1 dedropMartii.
Obuicnweanbia noxudka, NpHRHATA NPH NPOBEICHH] JaHOTO 0DYHCTHOBATBHOTD
CECHEPHMUCHTY, CRIAI4 4‘.!-"& Wiy HE MUY HETdTHBEHO BILIMHYTH HA SKICTE 1
HEEU.III'L'ITHII NMOKASHHEN GACPAEYBAHHIX 3HAUCHE HHI[P}'HH:HD-]J.HLI}UPMUHHHUI'U CTaHy
ARl CHCTEMH.

B ]{l:!l,"[j MPORE TSI ODYHCTHOBANTEHOTO EKCITEPHMEHTY E}’JT[I M3 CTARTEH
JABIAHHA BHIHAYCHHA ONTHMAIBHHX XapakTepHCTHE MOBEIIHEH KAHATHUX AHKEPIB
AKI BCTAHOBIHOTLECA B 0DPAHOMY JIaNasoH] KVTIE HAXWIY 10 BepTHRANBHOLD oci
MOZET TIpH PisHAX SHAYEHHIX MTHOHHH 3ak1aieHHd eHpoDkH. Takum YHHOM, 1714
KOMCHOT MHOHHN posTamyeands Bupodry - 400 s, 500 s, 600 s, 700 w1 800 M
OVIH [POBCACH] PO3PAXVHEN 3 KVTAMH YCTAHOBKH KAHATHMY aHkepie - 727 757,
777, 807, 837, B5" 1 8%, Zaranera KITBKICTE OCHOEHHX PO3PaAXyHEIR, BHKOHAHHX B
paMEax ODYHCTIOBANBHOTD CKCMEPHMEHTY, cKkaana 35 papianTie. KpiM Toro, ans
BUIHAYEHHA BeaHYHHH BrtHey Ha HIC pozpaxyHkoBol Momernl kaHATHHY aHKepIe
OVE MpoBeJeHHH TEeCcTOBHIH po3paxyHOK HA BCIX  POIMAHYTHX THOHHAX
posTAIIYBAHHA  BUpoDKH. 3a  JONOMONOK UBOIO  PO3PAXYHKY, Tak CaMo
BHIHAUYANNCH [PHITHATHI, 3 TOUKH 30pY MEXaHIkd AcdopMyBAHHA TBCPIOrO TLIA,
napaMeTpH  0DYHCTIOBAIRHOT MOJACAl NPHHHATO] 33 OCHOBY TPH  BHKOHAHHI
MIATEIIHX TOCTTKEHE.

Ha ocHOBI TecToOROTO po3paxyHKY BHKOHAHO OLIHKY MIHIMAIBHO JOCTaTHIX
pO3MIpIE MOJCTI MO BepTHEANBHIA Y, ropusontaneHiii X 1 ocwoBiil 2
KOOPAHAATAX. AHANIZ OTpHMaHHX emop (puc. 2.2) Z03BonHE 3podHTH BHCHOBOK,
[y BICIHB l]U-IIl.ZP'L‘lIHUII- L‘]-'IMl.T'I'pi-]', B AdaHOMY  BHIAOKY, HC HNpHIBOIHTE O

Bi,ﬂ‘-[}"'.l.'l']ﬂl'l.‘.l CINYITBOPCHHA THJIA HAlPYsECH .
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Puc 2.2 Enopi BepTHKATEHAX HANPYKCHE (@) | IHTCHCHBHOCTI HANPY#KCHE (D)

OTPHMAHI NPH BUPILICHH] TCCTOBOID 3aB1aHHs Ha rinduHl H=600 m
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OCKUTEKH NpH  NOpIBHAHAL B XApakTepHHX TOYKAX OKpPeMHX  TUIONIHH
MNONEPEHHOTO MEPepIsy MOIel BEIHYHHH HAPYTH HE BUAPI3HAIHCH DUILLI HIK Ha
0,07 MITa, mo cranosuTs He dukine 11% noxubey.

Takum 9HHOM, CTAC MOKIHEHM TPOBEISHHA POIPAXyHKIBR D€3 BpaxyBanmis
BETHED] KUTRKOCT] paM, 10 JOIBOJSC B 3HAYHIH MIPI 3HHIHTH  POSMIPHICTR
JABJIAHHA,

Kpurepiem BHINATCHHA posMipy MoOJeTl M0 OIHPHHI | BHCOTI OyIa BHDpana
YMOBA JIOMYCTHMOTO BUTXHIEHHA BETHIHHH KOMIIOHEHTIB HATIPYKEHE Ha TPAHHIIAX
I'I.'I{'.I_IIL‘.'I'II B'LII Ei!li,‘lllﬂl'u e I'ijIleE'.I'EI'I'H"-IEIE]I'ﬂ CTAHY, HEC OIIHCYETECH B Takuit L‘Ilﬂf_‘iﬁ

o, — M o — A
: 1 ‘ . {]_'J
4

BN cepeIHbO3BAKeHHIT 00'eMHA BArA NOPOJIN.

--:i_
Aac

Take BUIXHACHHS MAE CTAHOBHTH He Dinblie Hik Ha 10%.
YIMoRE BOpXHROT 1 HHEHROD Me®l soaem (aum, puc, 2.2, a) (rmubuana
i (R0 K
POITAIMYRBAHHA  OC1  BHPODERW Wim, 7 KHM3) BCTAROBRNMIOCTRCH

MPpakTHYHe  pieHOMIpEEE  (Bigxunedns oo 1,2% 03T BEPTHEAITEHHX
P P p ( P pT

R~ S : .
KOMIIOHEHTIE ¥, BIANOBIIHEe BeMHYHHOK Hesaiimanoro sacuey (7 Mlla Ha

pepxHiil rpadunul 1 8.5 MIla va HukHI), W0 BKa3VE HA JOCTATHICTL BEMHTHX

i . - . L
BCPTHEANEHHX POEMIPIE MOTEITL. V Dokax H-HDDEIKH QUYPCHTTA " HAracariThE Ha

BIICTaHI, MPHOJHIHO, BABIMI MEHIIOMY PO3TAIIYBAHHI DIMHHX TpaHHUB MOIenl. ¥

MOKPIBTI Ta MII0WEI YTROPKHTLECA 30HH PO3BAHTAMCHHA T, B Gokax - OMOpPHH
THCK, WO LUIKOM Y3FOQMYETLCH 3 ICHYVEOUHMH MCOMCXAHIMHMMH J0CHLIHCHHAMM.
AHAMS CHIOPH POINOALTY HABCACHHX HANPYMCHB NOKASVE X NoBHY cradinisauio
Ha HIGKHIH Memi Moaeni., Ha BepXHil Mexi Modeni konMeaHHs 7 BiTHOCHO
Hepeaukl (10 4.7%) 1 oDYMOBICHI BIUIMBOM KyTA IAJIHHA [OPOJHHUX IUAPIE HA
PORNOALT 3VCHIE N0 [UIGIWHHAX Hawapyeaddd. [lobiusy wrpeky cnocrepiracibes
ACKPAR0 BHPa#eHa 00MACcTE POSBAHTARCHHX NMOPL] B MOKPIRAI Ta MOLUI0IE]L, 4 B

O0KAX BHPODKH ¢ KOHICHTPALIA HANPYACHL, ITHTCHCHPIKYIOTECE TTPOLICC 3THMAHHA
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MiIomEd B caadkux nopogax. i peswvnetatd varomsyioTecd 31 copMoBaHAMH
VABICHHAME [P0 MEOMEXAHIUHT TPOLECH B OKMIHLI BHPOOKH.

IMgcyMoBYIOUH Janiil etarn oDrpyHTYBaHHA MOJIE, COT MPOTECTYBATH CITIOpH
POIMOILTY KOMITOHEHT HANMPYHEHE PAMIOTO KPITUIEHHE (IHR. pHC. 2, a) Ha npeaMeT

X AKICHOT BUIMOBUIHOCT] ICHYIOWHAM VARTEHHAM 1 Pe3VIRTATAMH TOCTITKEHE,

MakcuMyMH BEPTHREATEHAX HanpykeHb T POSTAMIOBYIOTECA B CEpeIHiil HacTHHI
BEPXHAKA | OIMH#YE 00 OMOpH CTIHKH paMH, 3MIHIOKYH 3HAK 110 TOBIIHHI TIEPETHHY
1 KOHTYPY pamut, GOpMYyHMH MOMCHT, SKMI BHIMHAETLCA, ACHOPMYHMH paMy B
CTOPOHY HOPOJIHOID MACHEY, LD VIIOBKYETRCH 3 ICHYROUHME JOCHKCHHAMEL

byora BYTIEEMICHOI TOBII XapaKTEPHIYCTRCE, KPIM 3a3Ha9eHHX MMapaMeTpiE,
TAKOA CHIAMH IHETUIeHHS MiK OEpPeMHAMH [HapamMH. 3araTEHOBIIOMO, 110 3B'A30K
MopOIHHY I.TJﬁPiB moe MIOMIHHAX  HallapyBaHHA Bi.:l]i!i'IHHE'TBCH HHIEEHMHA
XAPAKTEPHCTHRKAMH MIMHOCTI {0COOMHED B cIadkiy mopogax 3axigHoroe Houbacy):
Oflip POITATYRATEHHY TYCHIE MPAKTHYHO BIACYTHIN, a omip 3pyIIeHHD 3HIKeHHI
IHOM1 HA NOPA10K DUILILE B MOPIBHAHHI 3 NOPOIOK CAMOTO LAY .

ToMy YMOBH CHOMYHEHHS CYMUIKHHX [Iapie ODITPYHTOBaH] Ha TpeJIMeT
MOGEITHROCTI TIOPYIIEHHS 1X KOHTAKTY B Tpolec] IeopMyBaHHA 1 NMepeMInenns
I:T{'DB?I-EI I-II-IH} OIHH IIOI0 OIHOTO MO TMTMIOHHAY HallapyeBaHHA.,

Hnsa omiHH BOMHE TIHOHHHE po3podKH HAa POSMOLIT HANpyKEeHE B CHCTEMI
«dHKepa - KPITUIeHHS - TipchRUil MacHen OyIH 0DpaHi emopH BepTHEAIBHHX
Hanpyseds (puc. 2.3). Hafiduien Haouno BUME kaHatHux adwepis Ha HIC
FIPCEKOND MACHBY NPOSBHECH NPH KYT] YCTAHOBKH, HKa JOpIBHIOE 85",

IAranEAHE AHATIE HaBeJeHHX emop 1 1X MOPIRHARHA 3 PeiynETaTaMH TECTOROTD
POIPAXYHEY A0IROMAAE IPOoDHTH BHCHOBOK W10 BREIEHHA B POIPANYHEOBY CXEMY
KAHATHHX  aHKepiB TpHIBeNo 10 3HWAEHHA KOHIUEHTpauil  Hanpy#eHb

OE3TMOCEPEIHBO B TIOKPIBTL | MIOMIEI BHPOOKH.

ar



Puc. 2.3 Emopy RepTHEATRANX HANPYEENE T8 TIHOHHH PO3ITANTYRAHIA

mupoKi: a) - 4 6 G- AT el gy fF B0y
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[lpocmuzannd MOpoaHHX WApiE BUIHOCHO OIHH OTHOTO, TCTA VCTaHOBKH
KaHATHUX dHKCPIB HOCHTE DUILILI BLIYYTHHI XapakTep.

FHHACHHA KOHICHTpAUIl HANPYACHL B MOKPIBAL 1 MUI0MIBL BHpoDEH OyiIo
JOCATHYTO 32 paxyHor 30UTRINEHHA pOIMIpY 300 poisanTaments, [Ipw nromy 3oma
POIBAHTARETHA B MOKPIRT BHPODKH 301emmmaacs 1o 30%, a 8 mgomni - g0 8%, 3
pocToM FTHOHHEH, OIHAK, i MOKAIHHKH 3MEHIIVIOTECE | Ha randmmi 7 — 300y
POEMIPH 30H pO3BAHTAKEHHA B TECTOBOMY PO3PAXYHKY HE3HAWHO, B Memax 1o 4%,
MEPEBHLLYEOTE POTMIPH 30H, SKI 0JepHKYEAHI B OCHOBHHX PO3PaxyHKIX.

Hposs ederty NpocaizaHHs NOPOIHIX WAPIE NOB'SM3AHO 3 POILIHPEHHAM 30HH
MIBHIIEHHX CTHCKAKYHX HANPYy-REHE B Dokax eMpoOkW. KpiM Toro, 118 30Ha Tenep
HITKO OPICHTYETRCH ¥V HANMPAMEY HANIAPYBAHHA TOPLT 1 33 PaxyHoE HEOTO
IOUTBIIYETECA B POIMIPI, MIOA0 TECTOROTO po3paxyHKy no 18%. Tenep ocHOBHHM
MIApoM B MOJET, AKa CTIpHiTMae MABHIIEHHI NPHATHIT THCK, € NIacT BYTUIA.

A OCKUTEKH HOT0 MIIHICTE BHINE DOKOBHX TOPII MOMHA 3po0HTH BHCHOBOK
Npo MABMIEenna criitkoeTi Bupodkn wa roundumi T~ 40Ty 06 149 a npw

' - ?[.]U...:"-i.”.:lu o 'ﬁ%.

NN o} filll S ALl

Puc. 2.4 MakcimansHi BepTHKATBHI HAMPYTH B MOOETI MPCBKOTO MAacHBY NpH
MpOBEIEHH] TECTOBOTO PO3PAXVHEY (a) 1 OCHOBHHX pO3PAXyHKIE 08 KYTIB
YCTAHOBKM KAHATHUX aHkepis 757 (B), 80" (B) 1 857 (1).
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IpocTanid  pOSTATVBANBHHX BEPTHEATEHAX HANpVAeHb BIIOYVBAETRCA 34
SAKOHOM DJH3BKOMY [0 MiHlTHOoro (aus. puc. 2.3, BepXHe sHaueHHA). Y Toil uac 5k
BEHUHHN MAKCHMANBHUX CTHCKAIOUHX HANPYHKCHE 3MIHIOIOTHCA ABHO HelnHifinmm
guHoM. Ak BHAHO 3 HaReleHux TpaikiE N8 BCIX  BApPIAHTIE  BHKOHAHHX
POIPAXYHEIR IHHHEHHT MAKCHMATRHHX CTHCKAITHX Hanmpy#®enh CTAHOBHTE BRI
T% (8 MTIa) mo 21% (dmmzeko 24 MTTa). TTpy nsomy, Ha npeacTasienoMy rpairy
(muB prc. 2.4), TeTko BHAHO, THM MEHIIe KVT VCTaHOBKH KaHATHOTO ankepa, THM
edexTHBINE BIH Mpamoe Ha rmudnnax sug 400 1o 600 wm.

Tomy crae weodxignum, OULI JCTANLHO, NPOAHANIIYBATH BIUIME KYTa
YCTAHOBKH HA CEKTHEHICTE PODOTH KaHATHHX AHKCPIE B POSIIIAHYTHX TIPHHUO-
reqorigHux yMorax, OCKUTRKH 3MIHA KYTa YCTAHORKH AHKEpa Mac Ha yBail mij
coDo0 Mepepo3NoIilyl BIIHEY Ha HOTD MOBEIIHKY Pi3HHX KOMITOHEHT Hapy#HeHb
[4]. To walikpamum, NpH BHKOHAHHI AHANITY PeIVILTATIE pPO3IpaxyHkie, OO
BHKOPHCTAHO eMOpH IHTEHCHEHOCT] HATPVKEHE < (pHc. 2.5).

IlpH KyTax yeTaHOBKH KaHATHHX aHKCPIB DAHILKHX [0 BepTHEam, syt 83" o
B8, KAPTHHA POINOIUTY IHTCHCHBHOCTI Maf pijl ocobiHBocTell BHEIHKAHUX B
Mepury 9epry ocolTHROCTIMH TeqIoTTHHOT OVI0RH TIpcekore MacHry. Ha puc, 2.53a
n00pe BHINO, 0 KanaTii ankepa 3a7mainTh moia nepeiadero HapanTakenns na
METPOBOMY Tapl MICKOBHEY. THM caMHM He peamizyeTeCcd CXema  MiIRicy
DesocepeHbol NoKpisn BUPODKH 10 ocHOBHOT nokpigni. B pesvikrar BMHHEAE
BHILEHA PISHHLE FOIOBHHY HANPYHEHL B NIA0WBI BUpoOKK (aue. puc. 2.5, a),
0 MOEE NPHIBOIHTH 10 IHTEHCHRHOTO ydinds nopyl. Tpw unomy B Dokax
BUPOOKH  CHOCTEPIrAIOTLCH  BUIHOCHD  MANl  30HH  BHCOKOT  IHTEHCHBHOCTI
nanpysent © . [le cTtropioc unoanog efekTHEHOl poDOTH KanaTHux ankepie, Oanak
moIOHH TIEPE'JD?HDII,L'I HanmpVEeHE  TPHIBEMIHTE 10 B2JHEOTD  SHa9CHHA
MAKCHMATEHOT PISHHIL TOMOBHHY HANPYHEHL B KOHCTPYEINT paMHO-aHKepHOTO
KpUUIEHHs, TODTO  (pH  TAKHX  CIPHHYO-TE0NOrMHHX  YMOBAX  BEIHKL  KYTH
YCTAHOBKH KAHATHHX AHKEPIB NPHIBOIATE JI0 MIBHKOIG 3POCTAHHA HANPYHCHL

KPULICHHS BHPODKH,

A0



Puc. 2.5 Tnrencuenicts manpywens Ha muduni 7 = 500 v 5 pvrom yeranonkn
ankepie 857 (a), 80 (6) 175" (B)
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ITounnarem 3 3Ha9erng EVTa ¥CTaHoBEH KaHaTHHX almepin B 33: EdpTHHa
Taki.

Poano/iun iHTEHCHBHOCT] HANPY®KEHL B FPCLEOMY MAcHBI PISKO IMIHIOETHCA.
MMo-nepme, merwo msuano (aue. puc. 2.5, 6, B), M0 KawaTHl adkepa BHEOHYIOTH
CROW OCHOBHY 3aJa49y 1O MITPHMIN DesnmocepeIHidH MoKpIRml BHPOOKH - pPIIKD
IPOCTAE IHTEHCHBHICTE HANpyHeHb B Tii 9acTHHI aHKepIB, AKA TPOXOIHTE Hepes
map mckopuky. [lo-gpyre, B migomsi BHpoOKH 1HTENCHBHICTE HATIPYKEHE Mae
MIHIMATBHO 3HAMEHHA, OTHKEe, MOAITHBICTE 3AMYCKY MEXaHi3MY HaMyHeHHA Nopia
cragari midiMansiol. [o-tpete, B Bokax sHpoDEH GOPMYIOTECA 30HH BHCOKOT
IHTEHCHBHOCT] HANPYKCHE, [0 TOBOPHTE [P0 BHHHKHCHHA SHAYHHX 3CYBHHX
nanpy#enk. lle BHEIMKaHO 3MHKEHHAM THCKY Ha TPAHWIAX  JNITOJOTTYHHX
PI3HHIL | TPHIROIATE 10 TIBRHIIEHHA OI9HOTO THCKY Ha CTIHKH paMu, TIpH [LOMY
IMEHILVE 3HAMEHHA BEPTHEAIBHOT CKIAL0BOT MPCEKOTO THCKY.

[lpn KyTaX YCTAHOBKH KAHATHUX aHkepid Big 72° mo 83", cmocTepiraeTees
HesHaude, DIMikEKe 10 HIHHON0, 3pocTaHis IHTEHCHBHOCT] HANPYKeHE B Dokax
upodkn. Le spoctadng cynpoByDEYETRCH 30UILIICHHAM 30HN PO3BAHTAMCHHS B
DesmocepenHii  MOKPIRIl  BHPOOKH, TOPIBHARTE BUIMORLIHI  00JacTl  emnmop
Hanpy#en: Ha puc. 2.5 B 1 puc, 2.3 0. lle Brazve wa maenmenns efeKTHEHOCTI
po0OTH KaHATHHX adKepiB 31 I0UTRINENHAM KyTa yeTanorkd. Oanak, mominmenns
HLOIG [OKAZHHKA CYNPOBOKYETRCH 3HUMeHHsM edexrurnocti poboru crane-
NOUMEPHHY ankepie, TOOTO B CHMCTEMI «PaMHO-AHKEPHE KPIUIEHHS - KaHATHI
aHEepay BIDYBAETLCS 3MINA CRIAJIOBHX Y BAHTAWO-HECYIIH KOHCTPYRINT 1 e
MPHIBOIMTE /IO IPOCTAHHA HANPYIH B paMi 31 IMEHIICHHAM HABAHTLMCHHS Ha
cTane-nonMepHl ankepa. BuidyeacTeca nepexic y po3nogauil BHYTPUIHIX 3YCHIIE
KOHCTPYEILT KPIMIennd, Mo Moke BHETHKATH Nepeadacie pyinysanng oIHoro 3 i
eJeMenTIR.

Takum  wuHOoM, COifl po3CnsAard HAROUIBW  eeKTHEHHI KYT VCTAHOBKH
KAHATHOD AHKCP BHXOJIAMH 3 JIBOX IOUIOMCHL. DO-TEPIIE - BIUIHE KYTA YCTAHOBKH

Ha PO3NOILUT HANPYHCHE B IPHKOHTYPHOMY TIPCEKOMY MACHBL, DO-Jpyre -
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BIAEMHHIT BIUIHE KOHCTPYKETHBHHX eNeMEHTIE KpINIenHs NpH pisHAX  KyTax
YCTAHOBKH KAHATHHX aHkepis, Pesyinratd aHanizy nepuioro NoieseHHS MOHI
NPEJICTABHTH ¥ BHIIAM Hadopy rpadikis, HKI HAOUHO JEMOHCTPYIOTE CTYIIHE
BIJTHBY KaHaTHHX AHKEePIE HA MaKCHMATEHI 3HAYEHHA 1HTEHCHBHOCT] HanpyweHb

(e, puc, 2.6),

4

rAsg,
T 23

&1

73 Th b Bl 23

Puc. 2.6 3MiHA MAKCHMYMY IHTEHCHBHOCTI HANPY&EHE B TIPCEKOMY MACHRI 118
recTororo pospaxyary £ =00y (a) i mpr pisHux KyTax yecTaHOBKH aHKepiB Ha
raoamax: & =10y (G A = 000 gy 1 F =300 (1)

2.2 BH3HAYEHHA BIACMHOI0 BIUTHRY eIeMeHTIE reoMexanivnol momeni
BEHIMKOEHX BHPOOKH, HKA NITPHMYETECH CHCTEMOK AHKEPHOTO I paMHOTD
KpilLieHHA

Buinauenns B3a€MHOIO BIUIHBY CICMEHTIE [IPH BHEDPHCTAHH] KOMDIHOBAHOIO
KPIUICHHA BHMATAE CAMOCTIHHOND aHaliiy B3acMoIli B JIBOX CHCTCMAX: «KAHATHI
AHKEPH = CTAJIE-NOIIMEDH] aHKEPH® | «KAHATHI AHKEpH - paMue kpuuienua». s
MOYATKY PO3IAHEMO BIAEMOLII0 PISHHX THINE aHKepie (puc. 2.7).

B akocTi OCHOBM AHAJIZY BHOHPAEMO EIIOPH IHTEHCHBHOCTI HAlPYKEHb
TECTOROIO PO3paxyHry (Aue. puc. 2.7 a) 1 OCHOBHHA pO3PAXVHOK 3 KAHATHHMH
AHKCPAMM, BCTAHORICHMMH 1l wytosm BO© (mue. puc. 2.7 6) ua rmmbdumi
SAKITAICHHA BHPODKH H =000y Ha nagannx ermopax (JHe. puc, 2.7) BRJIHO, 10
BIJTHR  KAHATHHX AWKepiR Ha CTAne-MomiMepHi NpHIBNMIHTE 10 3HHWeHHS

IHTEHCHBHOCTI HANPYHeHb B TIIAX OCTAHHIX.
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Puc. 2.7 [HTCHCHBHICTE HANPYACHS ¥ pAMHO-AHKEPHOTO KPINICHHA B
TECTOROMY PO3PAXYHEY (a) 1| PH 3acTOCYBAHHI KAHATHAX adkepis (D).



Y npouTrocTpOoBAHOMY TIPHENAT POIBAHTAMCHHA OIMAHX CcTale-MoTiMepHHy
AHKCPIB ciaaia oimssko 14%, mo B adcoITHHX SHAUCHHA JOPIBHIOE TPHOINEHO
21 MIla. Ipe oMy OCHOBHA 30HA SHIGKCHHS 1HTCHCHBHOCTI HANPYKCHE
POSTAIMORYETRCA DEIMOCEPEINBD TI0 TTOPOJIHOMY KOHTYpY BHpoDEH, Ile noasonse
FpODUTH BHCHOBOK NIPO SMEHNIEHHA TPATICHTA HANPYVEKEHE B CBOII BHPOOEH, MO B
CROID YEPTY TOROPHTE TPO 3HHAEHHA HMOBIPHOCT] aKTHBHOTO TPIMIMHOYTBOPEHHA
B i 007acTl po3paxyHkoBOi MoAeTl. 3 IHmoro DOKY, B HABEIEHOMY pPe3yIETaTI
pospaxynkie aMind HIC B tenTpanebomy cTale-MomiMepHoMY ankepl, MIOA0
TECTOBOIO  PO3PAXVHEY, CcwIano  ommsekko 4%, o MoHAZ  [OOPIBHATH 3

ODUHCTIOBATLHOW [TOXHOKO.
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Puc. 2.8 CTymive BITHRY KYTA YCTAHORKH KAHATHHX ANKepIR HA POIMOILT
HaNpy#eHb B DIMHHX (8) 1 LeHTPaasHOMY (D) cTane-noaiMepHHX aHKepax 3
VpaxyBaHHAM IMHOHHH NPOBCICHHA BHPODKH
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Onmak, MOYHHAKMH 3 KYTa VCTAaHOBKH KaHaTHAX ankepie B 837, mapTuna ix
B3AEMOINT 31 CTANC-TIOIMEPHUMH aHKCpaMu nounHae sMidwsaticd. Henrpansuuii
CTANE-MOIIMEPHHIT aHKep POSBAHTAKYETLCH 1 B BAPIAHT] PO3PAXYHEY 3 KYTOM
YCTAHOBKH ankepis 88 RETHYHHA POIBAHTAREHHA JocATac MakcHMyMy B 12%, mo
CYMPOBOIKVETRCH IPOCTANHAM HARBAHTAKEHHA HA DIUH aNKepa Ha BETHIHHY B 9%
MO0 Po3paxyHKy I8 KYTa YCTAaHOBKH KaHATHHX ankepip B 83", 3ame#nocTi
IMIFH CTAHY cTale-MoliMepiHiX ankepis B ITHOHAH NMPOoBEIeHHA BHPOOKH 1 KyTa
HAXHITY KAHATHHY aHkepis MpHBeIeHi da pHe. 2.8,

Tenep 3amuuMiocs posrHHYTH OCODIHBOCT] BIAEMOJIT PaMM 1 KaHaTHHX
HAHKCPIB BHARICH] B PE3VIETAT] pospaxyHkis. B xoal anamsy crnop BeprHiLIsHIX
Hanpy#sens (puc, 2.9) Oviw RESEMeH] AR OCODITHROCTI 3IMIHH  POITOIUTY
ECPTHEANBEHHX HallpYVACHE PaMHOTD I-‘.]:IiHHEII'ET!I MmpH EaCTGE}’BEIHIIi FAHATHHX
ﬂIIF{EijI Mo-repie - KaHaTHi AHECPA 'EI-ﬂEiE?II'E‘-I}']GTI:- AMEHINEHHA  BEe/THYHHH
HAMPYTH, M0 PO3TATVIOTE ¥ BEPXHii 9acTHrl paMi 1o 37%; mo-apyTe - NIUBHICTE
SMIHM 1 BCOHUMHA TPAIIEHTA BCPTHEAILHMX HANPYHECHE B CTHIKAX paMHoro
KPULICHAS 3HIGKYETRCH BUINOBLHO Ha 22% 1 9%. LI noxazumks oqHo3nadso
BEATVIOTE Ha [OTNMEHNHd VMOB  eRCIUTyararil  paMHore  KpIMIenHs  npH
JACTOCYRANHI KAHATHHX ANKEPIR B JAHHX TIPHHYO-TEMIOTIUHHY YMORAX.

Ha puc. 2.10 npencraeneni rpadikd MakCHMYMIB BEPTHEATBHHY TepeMillenhb
BHHHKAIOTE B CTIHKAX PAMHOIO KPIUIEHHS [IPH YCTAHOBII KAHATHUX AHKEPIE 1111
piEHHMH EYTaMH. B ouioMy, BUXOASYH 3 NPEICTABIEHOT KAPTHHK, Clil 3poduTH
BRCJICHHS NP0 NOSHTHEHMIA  BIUVIME  KaHATHUX  adkepis  Ha  crilkicTs i
KOHCTPYKTHEHY MILHICTE paMioro gpimienss, TIpy nnoMy ciaijl 3ayBasuTH, 1o
FANEKHICTE MK KYTOM YCTAHOBKH KAHATHOMD AHKEPA 1 BEHYHHOID MAKCHMYMY
HANPYKEeHb, MaE ACKPABO BHPAKEHHI HeNIHIHWH xapakTep 1 31 30UIBIIEHHAM KYTa

CcTyminE Bnauey ankepie na HAC B cTifikax pamu nagae.
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Puc. 2.9 Beptakaneni nanpyrs T PAMHO-AHKEPHOTO KPITUIEHHA B TECTOROMY

Po3paxyHEY (a) 1 TPH 3ACTOCYRANH] KAHATHHX ankepir (0)
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Pruc. 2.10 3mina MakcHMyMYy BEPTHEANBHHX HaNMpy&eHb paMHOTO KPIMJIeHHA B
3ANIEHHOCT] BII KYTA YCTAHOBKH KaHaTHHMX aHkepie Ha ranbuui 7T — 0y (§) 8
MNOPIBHAHHI 3 NOKA3HHKOM TCCTOBOID PO3PAXVHEY (4)

Takum  ywHOM, B X0 KOMIUIEKCHOTD aHamzy, OyIH po3rmaHyTi  Bel
OCODITHBOCTI BIVTHBY [MHOHHH pO3TallyBAHHA BHPODKH 1 YMOB VCTAHOBKH
KAHATHHY aHkepie Ha (QoOpMYBAHHA HaNpyKHO-A(POPMOBAHOTD CTAHY CHCTEMH
«HHKCPA - KPIUICHHS - ripchkuil Macusy. [lannil anans J03B00HE OTpHMATH Pl
HCMHIIHUX  3a0emHocTell, SKI  XapakTepusyiors  oCoDIHBOCT]  SACTOCYBAHHS
KaHaTHHX  ankepie wa  mwaxti M, Tepoir Kocmocy  TIpAT  «/ITEK
[TarnorpaasyTummas,

Ha ocHOBI BCROTO BHILE BHEIAICHOTO MOMKHA IPODHTH HACTYTIHI BHCHOBKH:

v\ [O-MEPIIE - 3 POCTOM ITHOHHH po3po0KH BIUTHE VCTAHOBKH KaHATHHX
ankepis #Ha HJAC npukoHTYPHHX TIPpCRKHX  NOPLUT  3HHEYCTRCH,
noaHHarHH 3 T00 M;

v no-apyre - eeKTHEHICTE 3aCTOCYBAHHA KAHATHHX AHKEPIB 3HHAEYCTBCH,
NOMHHAKMHM 3 KyTa iX ycTaHoeBkH y 777, a npH KYTaxX YCTAHOBKH
OMTHIEKHX JI0h EE]:ITI-'IHHJ'Ii MOYHAAC HE3HAYHO SHIEYBATHCH

¥ NO-TPETE - NpH  VCTAHOBII  KAHATHHX AHKCPIB  CIOCTEPIracTheA
HNEPEPOINOIANT HAIPYAEHE B paMl 1 IHIKEHHA 1X aDCOMKOTHHX 3HAYMEHB
Ha genuunny 1o 12 Mlla;

v NO-YHeTREPTE - BIVIHE KaHATHHX .EI.I['H.'-E-'l:Il'iI-'! Ha II,.‘T:'.I..I]-F,‘-'—II[!l.lf'if-.'IE'-'I}IIi.I npy Kyrax
VCTAHOBKH DITHIBKMX 10 BEPTHKAN, HE Mepeenurye 2%, 1o NopiEHAHO 3
MaTEMATHIHOW TOTHICTIO BHKOHYBAHHX PO3PaNyHKIR;

v NO-I'ATe - XapakTepHCTHKH VCTaHOBKH KAHATHHX aHKEPIE  MaoTh
HENMIHIHHHX XapakTep | MarTh cKCTPeMyMH (IYHKLI B DOCHin#YBAHHX
JianazoHax 3HaEHE.
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1.3 Exonomivni po3paxyHKH NPHAHATHY TEXHOWIOUMHRX pllleHb

Yepes BLACYTHICTE (PAKTHUHHXY JdHHX BCl POIPAXVHEH OVIM NPOBCACHI B
YMOBHHX oJuEHuAx  (yMo0/1.). Byiio myjpaxosano coDIBapTicTs NpoBe/ieHis
BHPOOKN 3aHOBO Ta 11 OXOPOHH 3 BHKOPHCTAHHAM JIBOPIBHCEBOTO AHKCPHOTO

KPITICHHA.

CoDIRapTIcTE MICTHTE ¥ COD1 HACTYITHI €7eMeHTH RHTPAT,
I. 3apotiTia naara (ocHOBHA 7 IOJIATRORA ),

2. Hapaxyeauns va 3apodiTHy miary,
3. HonoMisnl marepiai.
4. Enexrpoenepria.
5. AMoprHzaiiai BUIpaxyBaHHA
PoapaxyHok 3apodiTHOI NIaTH HABEACHHEH vy Tadbmuw 2.2,
PoipaxyHKH HaBeleHI B YMOBHHX OIHHHIAX, Yepe: BiACYTHICTE (PAKTHIHHX
(MHAHCOBHX JIAHHX.
Burpary no JonoMigHHX MATCPIANAX 3B04HMO B Tabauuee 2.3,

Tabnuna 2.3

JaraneH1 BATPATH HA JOTOMEEHI MATEPIATH MO BAPIAHTAX
Burpari
. Burpara ua | Burpara Hrwa . UE{.:“ e
Bua marepiany (1. BHM, - —-— (HIHHHIL, pﬂﬁu B METEpia-
LT MicAlk M M,
a0
Clxopona BUpodREH
Jlcomarepiain w1’ 011 a2 300 %3 27006
MacTinnhi MaTepianu KT 0,51 41,82 5.4 225 828
Pasom 2931833
MaTepian patoporo BHEopucTanna 1,5 %% 43098
MaTepialid TPHBRIOND BHROPHCTARE 5 Yo 146,59
Henpaxopani Matepiaim 2,5 % 73,30
YCROTD BHTRAT 1957
IpoBeieHns BHpOSEH
Kpinnenns KL 2 330 550 1R 1500
JaTaska /0 M 03] 31,15 30 165 15345
MACTHIEHT METERILITH KT 0.51 o 54 454 41
3vDEn T 1.5 247 5 12,1 2Ug TS
Pasom 2002942
MMaTepiann paloeoro EHEoprcTanna 1.5 % 3004 41
Marepiaid TPHBAIOMD BHESPHCTAHHE 3 T 10014,71
Heppaxopani marepianm 2.5 % 500736
YehoTo BHTpAT 218320.7

Burpary Ha CHACKTPOCHCPriW sKC NOTPedIiae
Taommpo 2.4,

004 IHAHHA 3BOAUMO ¥
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PoapaxyHok aMOPTHIALIHHMY BIIPaXyBaHL

Tabnuua 2.4

= & Cyma  asopTHIami,

E E = = E = B = 2= | Jap 3a

e B =J- =i = R 3 2 E‘ & MICALE
Ty 2z |28 | 2 = ==

25 : =2 |28 |23 |23 |£5% |[&¢&

=3 E ZE | FE = = 2 e | EE = g5

£33z a2y |58 |[S2|525 |3

Chocopomn Bupobsn
MITH 1 | 221300 1,54 339262 24% Ri422.0 n7Rs. 2
CP-T0 1 | 45204 1,45 B5540 137296 1310.8
PAIONM EIERA ] GT152.5 Bi9G, 0
FoMIIEETYEAILHE YeTaTEvBanna 30% 24288
Puaon 105249
Jamuactunn 2% 210.5
Pazon 10735,3
Tpancnoprui surpara ¥% KiK. N
Crnancuki purpatd 1,2% |2E.8
MonTam 6% RN
Veroro 123671
Hpopegenns BupoDEn

I'TIKC 1 1,54 [ RLIELIIN 1,54 1 TiH:32 24% 404951,7 31206
JEH-3 1 1,45 31500 1,45 450735 1Ee2.0 913.5
JIIB [ 1.45 I 160 |45 168200 4030680 3ind.0
H M6 1 2 4167 2 i34 200w1,2 [ 6a, 7
PAIONM Ja2z4.1 Q42818 TESG,R
FoMmnesTvBanLHe yeraTeyeanng 0% I 117852 23570
Pazom 10693 Nz134
JamuacTien 2% 2% 10214 23
Paaons 320507 10418,1
Tpancnoprui surpam ¥% HE A167.3 33,5
Crnaaceki sarpam 1,2% |, 2% f25,1 [25.0
MonTaw 6% 6% 31254 0251
YerOTo GUMIEE 5 120H11,7

CodieapTicTh MITPHMEN ado [NpOBCICHHA BUPODKH 110 JUISHUI PO3PaxoBYEMO

Ha MIJICTARl NERHHX padilie BHTpAT 0o 3apodITHIH  momar,

ENEKTPOEHEpPT]], AMOPTHIAMIHAHM  BIIPAXYBAHHAM,

IBOIHMO B TabaHm 2.5,
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Tabauua 2.5

Kanekynsiis 1 crpyETypa JAUIEHHYHOT codiBapTocTi
NiATPHMEH (NpoBeIeHHA) | .M, BHPOOKH

Hrrpamea [poscgenna
Brurpami
Enesienr Burpars wa |[Burpar| P Brrpam
. h CTpYETYp4, | Ha BLCh CrpveTYpa,
COMBAPTOCTI MICHILE, Ha 1w, N Ha 1w, .
Ve BHAOOYTOR o
VRLOT YMLO0 VRLOT

, YMLO
21018 256,32 2032 10319 | n6e,60 2121

Cenoepa  zapodimna
11ET
ITonarkosa
zapofHTHA Iara
Voporo  mapodiTia)

2102 25.63 2,93 132 60,86 2,22

23120 281,95 32,25 121351 | 73546 24.43

MNMaTa

HapaxyBamHa B 3000 | 3665 4,19 15775.6 | 95.61 3,18
GapHiHTHY 1Ty

Marepiaim 11957 | 3897 4,46 218321 | 1323.16| 43,96
EnerxrpocHepria LRT0.53 53,79 £ 50 TRRO,2 47,76 1,54
AMUTHIAIIHHI 12367.1 | 15082 | 17.25 120017 | 72,74 242
ELIPAXYHAHEA

PAIOM TI678,93 | 87413 | 100,00 | 496680,5 | 3010.18| 100,00

Takum ynHOM 3 TADIWI] BHIAHO, MO cODIBAPTICTE |M MIATPHMEH BHPOOKH

cTaHoBuTs 874,13 yMm. o1., a npoecacHHA Bupodkd 3adoee 3010,18 ym. oa.
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PO3JLT 3
OXOPOHA TTPALILL

3.1 MMorenwiiino wedeimedni i wkigauei supodaayi  akTopr npwu

NpoBeIcHHI TIPHAYAX BHPOOOK
[ Tridnusi ma ompymui cazu

B atmocdepy TipchkHX BHPODOK MEKUUIHEI Ta3d HaIXOMATE, B OCHOBHOMY, 3
MOpiJ, M0 BMITAIOTE TTACT.

[lo mamwx eiabopax npod KORIEATpalis IMKUTHBAX | OTPYTHHX Ta3ie He
MEPECBHIIYE MPAHHYHO DpHIYCTHMOT Hopye kormerTpaii (LK) 1 cranosuTs:

*  OKCHI ByTeuw - L0011

* okcHI azory - 0,00019;

[ ]

auokeHd azory - 10,0004,
* ciproBoaeHb - 000046,
o cipuscTri ras - 000027,

Tak camo, KpiM ULOIO, 3 DOPUL, [0 BMIUAIOTE BYTUILHHE IUIACT BHALUIAETHCH
meTan. KonnenTpama Metany Ha pododux MICiax, 3a jganumu cnyxbun AK, ne
nepeprinye IIJIK 1 cranoputs 0,1 - 0,5%.

UncnenHl  eumipu,  apodaedi  TepHIBCBKOK — MICEKO  CAHITAPHO-
eniieMionorignow cnyxbow, nokazanm pieens EPOA panony-222 v eupodkax
iwiacra Cg ve nepesumye 20 B | npu npunverumux 50 Beow®. V s'asky 13 uuM
CHELIAIBHL  3AXOAM  WIOA0  3AXMCTY  BlI  WKIUIHBOIO  BIUIMBY  PajgoHy  HE
nepeadauAKTECA.

Y EMIAAKY BHHHKHCHHS 0K, I8 3aXUCTY OPradiB JIMXanas Bl BILIHEY
IIKLUIHBHX FA318 1 UMY, BHKOPHCTOBYROTHCA 130/1HH041 caMopaTyBaibHHEH [HCC-
1.

Janwienicms nosimps

Hanuii dakrop npucyTHIR 8K B OMMCHAX BUPODKAX, TAK 1 NUATOTOBYHY BHOOAX.

IMICT BUIBHOIO ABOOKHCY KPEMEHA nepesuuye 10 mr/m®.

(CHOBHHMH  JUKCPEIAMH  NHIOYTROPCHHA B NUINOTOBYOMY  BHDOI €
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MpOXIAHHIbEWH KoMOaiin, a Tako® HaBaHTAKEHHA H NepeBaHTa#keHHA TIPChROD
MACH.

[Mpu podor npoxyiHMBKOTOe KoMDaidna vy BHOOT MaKCHMAILHHI TeXHIYHO
MOCHHTHI PIREHE 3AMHIEHOCT] CRITAE;

- s MITBM wa pobowosy MICIT 1 TPOXIJTHHKIE TPAIO0YHM ¥ BHDOT B Memax
130-150 mriv?, TpHBanicTs BITHBY cTanoBHTE 30-55% pobodoro gacy 3a 3Mimy;

- nf  enekTpocmiocapis v oMemax  100-120 sr/mY, TpHBATICTE BIITHBY
CTAHOBHTE 10 5-10% podotoro wacy B 3Miny:

- JUIE HAUMSIY IUBHHI (HaUanbHuK JIUIBHELL, 3aM, HEYalsHUKa JIUIBHL,
MexaHis s} y mesax 10-20 sr/s’, tpueanmicTs snmey cranosuts 30-40%
PoOOMOTD HACY 33 IMINY,;

- A ripaudore Maiictpa 100-120 Mr/v®, TPHRATICTE BIUTHRY CTAHORHTE 5-
1% poboworo Hacy 3a IMIHY;

Ilpr pofoTi TipHHYOMIAXTHOTO YCTATKYBAHHA TEXHIMHO JOCHAHHH piBeHE

. 1
sAMIeHoCT! He nepesniye 150 mriv-.

3.2 3nennIcHHA NPH NPOBEICHHI NIPpHUYHX RHpODoK

ITuTone 3penwnenns npH podoTl KoMDaiua g (r/'T) Dez 3acoDIBR INETHIEeHHs
MpH TPOBEIEHH] MATOTORYOT BHPODKH:

q,=4q, V-K_.2/m

Je gy MHTOME IFTCTIHITEIE ITaXTOTHTacTa, M0 XapaETepHEyo I;.‘}?'Mﬂ]:}'ITHﬁ RMiCT
¥ 3pYHHOBAHOMY KYTI 9acTok poimipoM 0,70 MM, 30aTHHX MEPeXoInTH V IBAKEHHH
CTaH A YMOB BHIMKH BVTINIA 3 DapadaHAHM BHKOHABIHM OpPTaHOM, MOCTIHHHM
peRHMOM pPYIHYBAHHA BYTUINA TpH OVIR-AKHX TIPHATOTEXHIYHHX YMOBAX |
WEBHAKOCTI PYXY HOBITPEHOTO cTpyMens | m/ic;

WV — WBHAKICTE PYXY NOBITPA, M/C;

Kk — woediieHT, 10 BPaxoBye BIVIHB KOHCTPYETHBHHX MapaMeTpie KoMOanna
Ha YTROPEHHA H BHIITEHHS TTHITY.

g, =30-05033=5/m;
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Hns DopoTeOH 3 MHAOM Y MATOTORIHIT BHPOOI TPHITMAEMO THITOBE 3POIIEHHA
13 JOBHIMHIM PO3TAIYBAHHAM 3POLLIYBATIE,

FANHINKOBY  3alMICHICTE [OBITPH B NUIFOTOBYHE  BHPODI HpH  podoTi
NPOXUTHHITEKOTD KoMDailna 3 BUIKPHTHM BHEOHABYHM OPraHoM NPH BUICTAHI MK
BEHTHIAINAHAM  TPYDOTIPOROIOM 1 BHOOCM, PIBHEM B M, pOIpaxoBycMo 1o
popmymi:

o _1000g, PKK,
" Q

T T

1€ Pa — MponyETHRHICTE KOMOaiTHA 10 TIpCRKIH Maci, T/XB;
k., — woediuleHT, 00 BpPAXOBYE BIUIHE WBHIKOCTI PyXY BEHTHIALIHHOIO
CTPYMEHA B MANOTOBMOMY BHDOI Ha 3aITHICHICTE MOBITPA,
k. — wxoediuieHT, mo ppaxorye eeKTHBHICTE KOMIIICKCY 3aX00iB, 100
FADCINCUYHTE, ¥ ILAMOTOBIOMY BHDOT:

o (=D (1= ) L= 08 = 0,2

ae ...y — eeKTHBHICTE OKPEMHX 3aX001E, YACTKA 0.
Chy KUIBKICTE NOBITPA HeoOXiOHE 104 NpOBITPHBAHHA NUATOTOBYOIO

BHpOOITKY, M7/ XB. BH3HAYCHO B NAPO3ALUN BCHTHIALIA SK KUIBKICTB NOBITPA,

HEODXIJIHE TR NPOBITPIOBAHHA NRHBHOIHOTD TPOCTOPY.

1000 5-1,9-1-0,2
{I — 1 1

. =12Tm2/w';
2.6- 60

3aNHINKOBA 3AMUICHICTE TOBITPA NPH 3HEMHWIHBAHHI NMEPEBHLIYE CAHITAPHI
HOPMH, TOMY HEOOXIIHO nepeadadnTH 3ade3ncycHHA TIPHHKIE TPOTHITHIOBHMH
pecmipatopami [TPLL-T41, axi MatoTh HACTVIIHY XapakTepHCTHEY:
- gara 200 r;
- CTPOK 3aXHCHOT 41T 22 rofuHy, HpH sanuienocti nosirpa 300 mr/m;
- CCKTHBHICTE THICYTPHManH 99 99%,
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3HEMHACHHA TPH podOTI MPOXITHHIIEKHX KoMODaiinis.
Hans DopotebH 3 IHIOM 33CTOCOBYHITL BHCOKOHAINIPHE SPOMICHHA 3 THCKOM
pasan He menmn 1,2 Moa 1 nojgaucio BoJiH B 30HY PIsaHis,

Pﬂ?pﬂﬁﬂﬂ-‘llﬂ CHEMA POATAIMTYBATHA BCTATEYRAHTA JIH 3HECHITECHHA MOKATAHD Ha

puc, 3.1,

OO NN NN NN N

T

: (P J-======sr L
N T : “jﬂ—_l 1
\\ \\\ \\\ \\\ ANNN

L ‘3 4 2 ‘5 Y7 6

Puc. 3.1 - Cxema posTaiiyeaiia BCTATKYBAHHA JUIA THIONOLABRIEHHA
- (hopCyHEA 30BHIHBOID 3POIMIEHHA; 2 - 3POMIYBAILHME PHCTPI: 3 - pykas

Hanipuuii; 4 - nepexigua mypra; 5 - gozarop; 6 - ManoMeTp; 7 - BEHTHIIL.
JoDoBd BHTPATa BOJIH HA SPOIICHHA

Q,, =10 k3 Vog=10"11:(10,4:125: 2,0/ 30)- 40 = 3,81{x¢" / cym)

a¢ k - koedieHT Ha HERpAXOBAH]1 BHTPATH BOJIH 1 BHTOKY,

V- nobosri obear podIT Mo OKpeMHX BHpODHHYHX npolccax, 17/.100;
( - MHTOMa BHTPaTa BOIH M0 OKPEMHX BHPOOHHYMX NpoLecax, /T,
Heobxigne 9ucno dopeyHok 114 3poIICHHA:

Q 351
n= 054 wamm)
3a-Jp 331642
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e () - BUTpaTa BOJIH Ha 3POMIEHH, [1/XE;

a - KOC(MUIEHT BHTPATH BOIN HOPCYHKOHY,

P - THCK BOJH ¥ dropeyuin, Mmna.

Ha wombaitm ['TTKC yeranormoemo | dopeyaky many K 1, 6-75 3 sprpaTomn

gomn 7,01 '/ mo6.

3.3 [Mwaoenii Ta BHOYXOBHE 3aXHCT NPH NpoBeleHH] BHPpODKK

Buznauenns nepioduunocmi oOMUEKH 6UPOOKN Ha PI3HUX OLIAHKEL.

Heprogmunicts naneceHns oOMHMBKH Ha JUIMHII OPOBCACHOID IUTPEKY, MO
NPHMHEAE 10 BHOOW JoExuHore 50 wm (Micns IHTEHCHBHOIO IHIOYTBOPCHHNA)
erinavacThed mo [16 1 cramornate | pas y nody

Buznaumnvo nepioawdnicTs OOMHBEH HAa IIMAHII TPOBEIEHOTO MITPEKY, IO

FANHITHTACA,

K, Koy 6. 1.05.35
T, =— = = 14.6(cvm)
P 1.2 ’
ne K, KOEPIIEnT, M0 XapakTepHiye TPHBAUTICTE 3aXHCHOT 1 crocody

nonepeHenns BHOYXY ByrinsHoro nuny. [pr odvmen K, =1;

Kens — KoeillienT, 1Mo BpaxoBye BIUTHE BMICTY MeTany B arMochepi
eHpoOki. TTp sMicti CHy 1,0% — Kepe=0.5:

P — IHTCHCHBHICTL MMIOBLIKIAAeHAS, (M™100). ¥V TVIHKOBHX NIATOTOBUHX

BHpoOKax nmoza npHerdiiiHoro npoctopy P=1.2.

Pospaxviok pozocepedaicenozo sodianozo zactony 3 nocydun muny [IEC-1.
Heobxigna BHTPaTa BOOH HA POIOCEPETHEHHH BOIAHHE 3aCIH BHIHAYACTRCA
no hopMymi:
Qﬁ =1.1-q9 57
ae 1,1 - koediuicHT AKHH BPaXOBYIOYE BIINMICHHA TAKTHYHOO HANOBHEHHA
MOCYAHH BIJ POIPAXyHKOBOTD;

{ - nUTOMa BHTpaTa Bouu Ha 1M° neperuny eupoiku, npuiivaemo 40051 no I15:
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Q, =1.1-400- 10,4 = 4576 (1)

KiTEKicTE MoCyIHH HeoDXIIHE 108 YCTAHOBRKH PO3PAXOBYETRCA MO (POpMYyDi:

Q
_ 4576 382
q. |2

1€ Qo - EMHICTE OJHIET DOCYIMHH, 1
KUIBKICTE paJie 3 NOCYIHHAMM B 3ACIIOHI:

M 3u2
M= —— -

n §

4

e N = KUIBKICTE BOJASHHX MOCYAMH Y P,
Heodxi1Ha KUIEKICTE BOAH B 33CII0HI:

Q=mn g, =64 612 = 4608 7)

Puc. 3.2 - Cxema YETAHOBEKH POSOCCPRETCHOND BOJAION 3acIomy

NPH NPOEEIEHH] UINOTORYHY BHPOODOK

Y CcyMiBHMX PRAAX TOCYIWHH TOBHHHI POITAIIOBYBATHCA, [EPEKPHBAIOYH
OHH (JIHOTD.

3riano «locrpykii 3 nonepe et i NOKAN3AIT BHOYXIE BYIUILHOIO THIYH
naparpad 37, 3E 1 3aCTOCOBVBAHHMX DOCYIMH eMuHICTH)O 121 pospaxyemMo

MAPAMCTPH FaCIIOH Y

. ] 144
L = - = 5.54(n)
255 25104 ut

Je Q - JArankHa CMHICTE TTOCYITHH Ha JTROX I;.'-}"I'I.'Ii'“.-:F'ZII'Ii-'I'.‘-l; Panax,
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Ymoea L =5 M BHKOHYETBCA,

S8 1 ga6-1850n)
0758 0.75-104

Poamimenns zacnony 3 nocyauH [TBC-1 vy eupoOkax, 3akpinneHHX apKOBHM

KPILIEHHAM [OKA3AHO HA pHCYHKY 3.3

A

i i
1711

- o

Puc. 3.3 — Cxema yeTaHOBKH BOOAHOTO 3acioHy 3 nocyaud [IbC-1
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BHCHOBKH

B pamkax wsaricrepebkoi  poDOTH, BHUPILCHAE [OPAKTHUHA  3al1ada 110

BHIHAYCHHIY ONTHMAIILEHHX 'I'IE.[IE.ME:'I']'JiH- ﬂEDpiHIIEHﬂFﬂ AHKCPHOTO I{'|.]il'l."'IEIT'F!'!I

BHIMKOBHX BHPODOK 114 NMOBTOPHOIO IX BHKOPHCTAHHS.

I--d

CcHOBHI Pe3yIETATH PODOTH MONATAKTE B HACTYTTHOMY:
3 pocToM ITMHOHHH po3podKH BIUTHE YCTAHOBKW KaHATHHX aHwkepie Ha HIIC
NPHEOHTYPHHX FPCBEKHX DOPLL SHHEVETRCA, NounHawoun 3 700 m;
E;[]]L‘-IE['HHHi‘.’."l’h FUCTOCYBAHHT KaHXTHHX HHKL‘-FIIE SHHEWVCTLEH, THOUMHHAEWH 3
KyTa X yeTaHoBkn y 777;
ITpH yCcTaHORI KaHATHHX AHKEPIE CTIOCTEPITACTRCA MMEPEPOINOILT HATIPYKEHE
B paMi | SHHAKEHHA IX aDCOMTHHX 3HAYEHEL HA BenHuuHy 1o 12 Mlla;
[Tapamerpn kpinneHHA BHpOOKH! BIACTAHB Mi% pamami — 1.0 M; KiNBKICTEH
AHKEPIB — KAHATHUX 2, MeTaneeHx — 3] BiACTAHL Mi% aHkepamu 400 mm; kYT
HAXHITY AHKCPIB Bijl BEPTHEANIBHOT Bicl: KanatHux — 75% mertancenx (Gokosmx)
— 38 MIAMETP AHKCPIE: KAHATHUX — 26 MM, MeTancBHx — 22 MM, JOBKHHA
AHKEPIR: KAHATHHX — O M, MeTanesnx — 2,4 m.
CodieapTicTe  |M MUATPHMEH BHPOOKH 3 BHKOPHCTAHHAM JABOPIBHCBOIO
PAMHO-AHKEPHOTO KpimuieHHA cTadHoedTe 874,13 ym. oi., a npoeeleHHA
BHpoDKH 3aHoeo 3010,18 va. o,

Kpamiikamiiina pobora BUKOHAHA BIANOBIAHO A0 NPOrpaMi il METOZMUHMX

peKoMeHIalii kadieapH FpHHYOT 1HAeHepIT Ta ocsiTh [ 23],
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mraxt.— Jonensk: Kacionmea, 2004.— 292 ¢.

22, JIOBUIHHE 3 FIPHHYOTO ODJIaTHAHHS JUTLHHIL BYTUIEHHX 1 CAaHLCBHX WIAXT:
papd. mocionuk [ MM, Tadauenko, PO, Inukoscermil, B.C. @ansurmneskni ta
. -~ I HTY, 2012, - 432 ¢,

23 Tlporpama  Ta MeTOOMYH]  PeKOMEHIami [0  BHEOHAHHA MaricTpaMH
kBamidikaniiinoi  pobotH 3a  cnemianeHicTo 184 Tipnmimeo  cnemiamizanii
allmzemma pospodka pogosHm» Ta «lMEHHIpHAT ripauOTear» / Yoopsa.: HO.L
Hevmenwo, BM. Tlowenos, O.I'. Komka, O.b. Braguko — M-go oceiTH 1 nayven
Vipainn, Han, texn, yu-1 «/[minposceka nomrexuikas, — Hmnopo: HTY o1,

2018, — 29 ¢.



