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Beryn

[HxeHepHO - Teo/Je3WYHI IIJIAHOBI 1 BHCOTHI MEpPEXl CTBOPIOEMO Ha TEpUTOPIi
BEJIMKOTO O(QICHOTO MLEHTPY, fAKI CIYTYIOThb T'€OJIE3UYHOI0 OCHOBOIO [ BUKOHAHHS
KOMIUIEKCY MPOEKTHO - BUINYKYBaJIbHUX 1 OyniBenbHUX poOIT. [lnaHOBY iHXEHEpHO -
reo/Ie3UYHy Mepexy (GOopMyeEMO y BHIJIAI INeoAe3UYHOi OyaiBeNnbHOI ciTku. Bumoru no
TOYHOCTI, TYCTHHH, CTaOUIbHOCTI TUIAHOBUX 1HXKEHEPHO - TEOJE3UYHUX MEPExK
HaJ3BUYallHO pi3HOMaHiTHa. Ile 0OyMOBJIEHO pI3HOMAaHITHICTIO THUX 3aJay, SKl
PO3B’S3YIOTh NP BUIITYKYBaHHI, TPOEKTYBaHH1, OYIIBHUIITBI 1 €KCILTyaTallli 1H)KEHEPHUX
cnopyA. SIK MpaBuilo, THKEHEPHO - T€OJE3MYHI MEPEXi MPOEKTYIOThCSA 3 ypaXyBaHHSIM
MOKJIMBOCTI iX MOJAJBIIOrO 3TYIIEHHS 1 PO3BUTKY [UIsl 3a0€3MEYEeHHS OCHOBHHX
pO3IUIaHyBaJIBHUX POOIT.

Ha OyxiBenpHUX IUIOIIAAKAaX ONOPHI TE€OAE3WYHI MEpPEkKl CTBOPIOIOTHCA Ha dac
IHKEHEPHO - TEOAC3WYHUX BUIIYKYBaHb 1 CIYTYIOThb [UJIi KPYMHOMACIITAOHUX
tonorpaiyHuX 3HOMOKHM MOOYJOBU DPO3IUIAHYBAJIBHUX pOOIT. I'0JOBHOIO Ie€0E€3UYHOI0
OCHOBOIO CIIYTYIOTh JIEpXaBHI TeoJie3nuHi Mepexi. Jljis BUpoOHUIITBA PO3ILIaHYBAIBHUX
pOOIT CTBOPIOETHCSA Mepexka Y BUTIISAL OyA1BETbHOT CITKH.

TouHICTh 1 TycTOTa BHCOTHHUX MEpEX, SKI CTBOPIOEMO Ha TEpUTOpii OO0 €KTYy
OyJIBHMIITBA 3aJICKUTh BiJ] TOUHOCTI PO3IJIaHYBaJIbHUX 1 3HIMAJIBLHUX POOIT, a TAKOK BiJl
PO3MipiB TEPUTOPII, sIKa 0OCITYTOBYETHCS.

[HxeHepHO — reoae3nyuHi podoTH 0a3yroThCsl Ha Jep:KaBHIN HiBenipHiA mepexi [-IV
knaci. Hisemipui mepexi [ 1 Il kimaciB ckiamaroTh TOJOBHY BUCOTHY OCHOBY. Bci po6otu
Ha OyJIBENbHUX IUJIOIIAJKAX BUKOHYIOTBCS y €IUHIA CHUCTEMI1 BHUCOT, SIKY NPUUHSIINA Y
Mepio/1 BUIITYKYBaHb JJIsl IPOEKTYBAHHSI CTIOPY/IH.

CxeMa 1 TOYHICTb OMOPHOI MEPEXi Ha AUISTHIN OyMiBHUIITBA 3AJICKUTH BIJ PO3MIPIB
TUJSTHKY, BiJ Maciutaly TomorpadiyHoi 3MOMKH JUISHKW 1 Bi CKJIAAHOCTI 1 HEOOXI1IHOI
TOYHOCTI PO3IUTaHyBaJIbHUX PoOIT. Konu nisisiHka Oy 1iBHUIITBA 3aiiMa€ TEPUTOPIIO0 BEIUKOT
1H)KEHEPHOiI CIOpPY/JH, TO TyT HEOOXiJHA OMOpHa Mepexa BHUCOKOI TOYHOCTI Yy BHUIJISIL

TPIaHTyJISAIT TOYHOT OY/11BEJIBHOT CITKH.



Skmo Ha TepuTopii OYIIBHUIITBA OINOpHA Mepexa OyJia CTBOpEHa TUIbKU IS
OOrpyHTYBaHHs ToOMNOrpapiyHUX 3HOMOK, TO MPUXOJUTHCA MOBTOPIOBATH POOOTY IO
CTBOpEH1 OMOPHOI MEpexi i PO3IUIaHYBAJIbHUX POOIT, TaKk SK y I[bOMY BHUIAJAKy BOHa
MOBHHHA OyTH O1JIBIIT TOYHOIO.

Sxuio OyMIBHMIITBO MPOMOHYETHCS Ha HE BEIMKIM MO po3Mipax TEpUTOpii, TO MpH
MPOCTI cXeMi po3MIlIeHHsT OymiBeNb 1 CHOpPyX 1 HE OCOOJMBO BHCOKIA TOYHOCTI
B3aEMHOMY 3B’ 513Ky MK HUMH MOKJIMBI TaKi BUAM MOOYI0OBH OTIOPHOI MEPEXKI.

Teooonimuuti xio, AKUI MPOKIAAI0Th ISl CTBOPEHHS MEPEXki TOUOK TJIaHOBOI OTMOpH,
1 X171 "HiBemoBaHHs [V kacy a00 TEXHIYHOTO JIJIs1 CTBOPEHHS BUCOTHOT OTIOPH.

Ananimuuni mepedici, sIKI TPEICTABISAIOTh COO0I0 MPOCTY TPIAHTYJIALIIO, Yy SIKIH
TOPU30HTAIBHI KYTH BUMIPIOIOTH 3 TAKOIO TOYHICTIO, 1110 1 B TEOJIONITHUX X0J1ax. JIOBKUHU
CTOPIH TPUKYTHUKIB TAKOI TPIaHTYJIALII KOPOTKi, y Mexax 0.15-1xm .

Cimka xeadpamig, sKa SIBISAE€THCA OJHOYACHO 1 TJIAHOBOIO, 1 BHCOTHOIO OIMOpPaMHU
3iioMku. [lpm 1BOMY BIAMITKA BEpIIMH KBaJpaTiB BU3HAYAIOTh 3a JOMOMOIOIO
re€OMETPUYHOTO HIBEJIFOBAHHS.

[Inanu cydyacHMX BEJIMKUX O(PICHUX LEHTPIB, CKIAJAI0Th, SIK MPABHIIO, Y MICLEBIM
(OymiBenpHINA) TPSIMOKYTHIM CHCTEM1 KOOPAHMHAT, BiCl SIKO1 33Jjal0Th CTPOTO MapajieibHO
YEepBOHMUM JIiHIS 3a0y0BU a00 ocsiM Mpoi3aiB. YepBoHi JiHIT — 1€ MEXI MK BYJIMIICIO 1
TEPUTOPIEL0, SIKYy 3a0yA0BYIOTh criopyaamu. Takox, sik 1 OyAiBeabHY CITKY YEpBOHI JIIHII
CIIOYaTKy BUHOCSATH Ha MIPOEKTHE KPECIEHHS, a yCi OyIiBesbHI 00’ €KTH Ha OyaiBEIIbHOMY
KPECJICHH] pO3MIITYIOTh, OPIEHTYIOUYHUCH IO MOJI0KEHH]1 YePBOHUX JIHIM.

Ha mmomamii OyayroTh po3IUIaHyBallbHI T€0JAE3UYHI MEpEki, KOOPJIUHATH IyHKTIB
AKX OOYHUCIIOITh y OyaiBenbHiN cuctemi. [loTiM, Maroun B Tifl e cUCTEMl MPOEKTHI
KOOPJMHATH OCHOBHUX TOYOK CIIOPYAH, OTPUMYIOTH JIJaHH1 /711 BHHECEHHS B HATYpY.

[To cxemi moOyI0BM pO3IIaHYBaIbHI MEPEXK1 TIISAThH Ha MEPEXKi JOBUIBHOI GopMu 1
MepEexKi, MOJOKEHHS MyHKTIB SIKUX 33JIaHO MPOEKTOM.

[Tin noBUIBHOIO (OPMOIO PO3YyMIIOTh JOBUIBHE PO3MIIICHHS MYHKTIB MEpExi
BITHOCHO oceil cnopyau. OHaK MOJOXKEHHsI TaKOl MEpeXl Y3TroKyIOTh 3 T€HIUIAHOM, a

MOTIM YTOYHIOIOTH Ha MICLEBOCTI y TMpolieci pekorHoctyBaHHs. [lpu BuOopi Micis



BCTAHOBJICHHS ITyHKTIB TaKa CXeMa JI03BOJISIE€ Kpallle BpaXyBaTH MICIIEBI YMOBH 3 TUM, 1100
1JBUIIUTH 30€pEKEHICTh 3HAKIB y TIpolieci Oy IIBHUIITBA 1 MIiC/sA HOTO 3aKIHUCHHS.

[TyHKTH Mepexi HaMaraloThCs PO3MICTUTH MO MOXKIMBOCTI OJMKYE O CIOPYIH, IO
po30MBalOTh, ajge 3 YypaxyBaHHAM iX MaKCHUMaJbHOI 30€peKeHOCTI 1 3PYYHOCTI
KOpPHUCTYyBaHHS (3a0e3MeueHHs] BUIMMOCTI MO BCIX HampsIMKax y mepiof OyIiBHUITBA i
TICTIS 3aBEPIIICHHS).

OCHOBHUMH CcHOCO0aMHU PO3IUIAHYBAHHSA y LIbOMY BUIAAKY SIBISIOTHCS TMOJISIPHUIA,
npsiMa KyToBa 1 JiHiiiHa 3aciuka. Tak, A po30MBKHU MOJSIPHUM CIIOCOOOM OCbOBUX TOUYOK
MOTPiIOHO PO3B’sI3aTU TPU OOEPHEH! T'eOJIe3MYHl 3a7adl 1 OTPUMATH TOJIAPHI KYTH 1
B1JICTaHI.

[Ipn po30uBLI 3aciukaMy CKJIAJaHHS pPO3IUIAHYBAJBHOTO KPECIECHHS IS KOXKHOL
TOUKH TOTpeOye BKE PO3B’SI3KY JABOX OOEPHEHHX TIe0/Ie3MYHUX 3a1ady. TakuM YHHOM,
IiArOTOBKA PO3IJIaHYBAJIbHOI JOKyMEHTAIli MOTPeOy€e BEIIUKOro 00’ eMy 00UMCIIEHb.

VY Bunagky KoiM Jis METU OyAiBHUIITBA a00 KOHTPOII PO3OUBKH MOTPIOHO
nobyayBatu Ha Bici AB momatkoBy Touky E, HEoOXigHO 3HOBY BHMKOHATH aHAJIOT14HI
00U CIIEHHS.

PosmnanyBanbHl poOOTH 3BHYAaiHO BUKOHYIOTH HAa TPOTSA31 OOMEKEHOTO MPOMDKKY
yacy, y nmporeci OyIIBHUITBA TMPOEKTHA JOKYMEHTAIllsi MOXE 3MIHIOBaTUCS 1
YTOYHIOBATUCS, TaK SIK YacTO BUHHUKAE MOTpeda y pO3MIaHyBaHHI JOJAaTKOBUX TOYOK.
Kosxna 3MiHa TpoeKkTy moTpedye BEIMKUX OOYMCIICHDb I CKIAJaHHS PO3IUIaHyBATHHUX
KPECJICHb.

ko x BimOyBarOThCS BIIXWICHHS BiJl MPOEKTY y Tpolieci OyiBHUIITBA, pO30UBKa
MOBMHHA OYyTHM TPUIIMHEHA 10 OTPUMAHHS HOBUX 3HAYCHb PO3IJIAHYBAIBHUX KYTIB 1
BIJICTaHEH.

OCHOBHHUM HEJOJIIKOM TaKUX MEPEX IMOJSIrae y ToMy, 110 A0 THX Mip, MOKA Mepexka
He noOyJ0BaHa Ha MICUEBOCTI 1 HE 3pIBHSHA, HE MOXHAa BHKOHYBATH aHAJITUYHY
MiATOTOBKY MPOEKTY JJIsi BUHECEHHSI B HAaTypy — FOTYBaTH PO3IUIaHYBAJIbHI KPECICHHS .
[Tpu aHamiTUYHIN MIATOTOBILI BUHECEHHS B HATYPY MPOEKTY CKJIAJAIOTh PO3IUIaHYBaJIbHI
KpECJEHHS JJig BEJIIMKOrO YHWcla TOYOK 1 3aTpUMKa BUKOHAHHS T€OJE3UYHUX 1

PO3MIaHyBaJbHUX POOIT MOKE IPUBECTU JI0 3aTPUMKHU Oy 1BHUIITBA.



Mepexi, NOJIOKEHHS IYHKTIB SKHUX 3aJaHO IPOEKTOM, BOJOJIIOTH CYTTEBOIO
IepeBaroro. 3anpoeKTyBABIIN TaKy MEPEXKY Ha Ie€HIUIaHl 00’€KTa 1 3a/1aBIIU KOOPAUHATH
il MyHKTIB, MOKHA BiJIpa3y >K MOYMHATH aHATITUYHY MIATOTOBKY MPOEKTY JJIsi BUHECECHHS B
HaTypy. Y LIbOMY BHIIAJKy JIE€KUJIbKA YCKJIAJHIOEThCS 3ajadya Te0Ee3UCTIB, TaK K BlJ HUX
noTpedyeThCs 13 33JJaHOI0 TOYHICTIO PO3MICTUTH IyHKTH MEpeXi B HATypl Taka, mod ix
KOOPJMHATH BIJIOBIIAIN MPOCKTHUM. SIKIIIO B MPOIEC] pEKOTHOCTYBAHHSA 3 ICY€ThCA, 1110
OKpEeMI ITyHKTH HE MOKJIMBO BCTAHOBUTH B 3aIIPOEKTOBAHUX MICIISIX, IX NEPEHOCHATH 1 TYT
e TOBLIOMJISIIOTH MPO 1€ MPOeKTyBajbHUKA. Lle M03BoIsgEe 10 3aKiHYEHHS T€OAC3UTHUX
pOOIT 3MIHUTH PO3IIAHYBaJIbHI KPECICHHS HA BKa3aH1 JUISTHKU.

byoisenvnoro  2eodesuunoro  cimkoro  Ha3WBAIOTh  PO3IUIAHYBAJIbHY  MEPEXKY,
noOyJ0BaHy 13 KBajJpaTiB a00 MPSIMOKYTHHUKIB, BEPIIMHHU SKHX 3aKpIIJIEH! MOCTIHHUMU
3HaKam#, a CTOPOHM MapaJIeIbHUMH OCSAM OYIIBEJIbHOI CUCTEMH KOOPAMHAT (OCHOBHUM
ocsiM cropyn). TouHicTh 1OOymOBH OyAiBENbHOI CITKM TOBUHHA 3a0e3meuyBatu
pPO3IJIaHYBaHHS OCHOBHHMX OCEM CHOpPYJ 1 BHKOHABUYy 3MOMKY MMOOY/IOBaHUX OO’ €KTIB.
BynaiBenbHy CITKY CIOYaTKy HAHOCAThL HAa TEHIUIAH SIK CITKY HNPSIMOKYTHHX IUIOCKHX
KOOPAUWHAT, SIK1 IPUIHSATI 711 JAHOTO OYy/11BHUIITRA.

byniBenbHl CITKM - OCHOBHUW BHJ PO3IUIAHYBAaTbHUX MEPEX NpH OYIBHUIITBI.
ByniBenbHy CITKY MPOEKTYIOTh MPH CKJIaJaHH1 TeHEPATbHOTO IJIaHy Maii0yTHBOT CIOPYAH,
a 3aTUM TEPEHOCATh HAa MICUEBICTh Y BIAMOBIAHOCTI 3 NPOEKTOM. OCKITBKH B3a€EMHE
PO3MOJIOKEHHS MTyHKTIB OY/IIBEJIbHOI CITKH 1 MallOyTHIX 00’€KTIB BiJIOMO paHille, e 10
noOyJJOBM CITKM Ha MICIIEBOCTI MOKHAa BMKOHATHM BCIO AHAJNITUYHY MiATOTOBKY IS
BUHECEHHS MPOEKTy B HATYypy, LIO0 B CBOIO YEPry JO03BOJISi€ MOYMHATH PO3IUIAHYBaIbHI
poOOTH Biapasy  micis moOy1oBu CiTku. OCHOBHHM METOJOM PO3TUIaHYBaHHS TIPH TaKii
KOH(irypartii ciTku (mapaneiabHICTh CTOPIH OCHOBHHM OCSIM CIIOPY[) SIBISE€THCS CHOCIO
MPSMOKYTHUX KOOPAWHAT SIK HAWO1IbII MpOCTHil. [[71s 11p0T0 MeToma HalOIIBII TpocTa Yy
MOPIBHSHHI 3 1HIIMMU 1 aHaNITHYHA MIArOTOBKA PO3IUIaHYBaJIbHUX poOIT. ToMy, AKIIO 13-
3a SKMXOCh IIEPElIKOJ Ha MICIEBOCTI JesKi JiHII CITKM HE MOXKHa 3aKpIUTH Y
BIJIMOBITHOCTI 3 TPOEKTOM, iX MEPEeMIMIyIOTh MapajebHO MPOSKTHOMY IOJO0KEHHIO,

BiJIpa3y >k BHOCSTh KOPEKTUBHU y PO3ILJIaHYBaJIbHOMY KPECICHHS.



[IpoekTyBaIbHUKH 1 OyIBEILHUKHU BIJJAIOTH IEPEBAry CITI KBaJIpaTiB K HAHO1IbII
OpoCTy sl CKJIaJaHHS pO3IUIaHYyBaJbHUX KpeclieHb. HalOuibll MOmMpeHi CITKH
KBaapatriB 31 cTopoHOr 200M; mis 00’€KTIB 3 BETUKUM YHCIOM KOMYHIKAIid 1HOI
OyInyroTh CITKHM 31 cTtopoHoro 100M. Y psial BUMAIKIB pallioHAIbHO POOUTH OYIiBENIbHY
CITKY pI3HOI TYCTOTH 1 KOH(Iryparii.

Jlo mMoMeHTy moOymoBH OymiBEIBHOI CITKM HAa MICIEBOCTI yXke OyBarOTh TOTOBI
po3ruiaHyBasibHI KpecieHHs. Lle m03Boiisse mBUAKO 1 3 BHCOKOIO TOYHICTIO BHKOHATH
posrmianyBaHHs. OCKUIBKM  OCi  KOXKHOI ~ CIOPYAH  PO3IUIAHOBYIOTH  HE3aJICKHO
0e31ocepe/IHbO BiJl MyHKTIB OY/IBENIbHOT CITKH, HE B1JI0OYBAa€ThCA HAKOMUYCHHS MOMUJIOK 1
B3a€MHI 3CyBY CIIOPY/]l Y IJIaH1 1 110 BUCOTI He3HauHi. [lepeBara Oy/1iBeIbHOT CITKH Y SIKOCTI
OCHOBH 3aKJIIOYAETHCS HE TUIBKU Y MOJErmieHHl 3MOMKH, ajie 1 B TOMY, III0 BUKOHaBYa

3MOMKa BHKOHYETBLCA 3 THX KC HYHKTiB, 3 SKHX pO36I/IBaJII/I TOJIOBHI OCI CIIOpya.



1. 3arauabHi BizoMocTi mMpo 00’ €KT

1.1. ®izuko-reorpagivyna i ronorpagiyHa BUBYEHICTH PAHOHY PoOOIT

Odicuuit nentp nmo Bymuui Jmurpisebka, 38-40 posramoBanuii B llleBueHKiBChKOMY
pationi M. KueBa, Ha MIBHIYHO-CXITHOMY HampsMKY BYyJ. JIMUTpIiBCHKiH, B KBapTai,
oOMexxeHoMy BynuIsiMA BopoBchkoro, TypreneeBckoi i IlaBmiBchkoi. 3 mMiBHIYHO-
3axigHOr0 OOKy BIH MPHUMHKAE O 6 -TIOBEPXOBOTO 3 MAaHCapAOI0 JOMY, 3 MIBACHHO -
CX1/IHOI CTOPOHHU - JI0 AUIHKU OYJIMHKY, KOpucTyBadeMm sikoro € TB kopnoparis "[atep”, 3
MIBICHHOIO OOKYy - 10 JUISTHOK 14 - T MOBEPXOBHX KUTIOBUX OyAuHKIB. Ll TepuTopis
HAJICKUTH JI0 30HU PETyJIIOBaHHS 3a0y0BH TPETHOT KaTeropii.

Paiion poOiT po3TaiioBanuii y eHTpalibHii yacTuHi micta KuiB. Mexye Ha cxoal —
3 [TeuepcrkuM, Ha 3ax0/11 — 31 CBITOIIMHCHKUM, Ha MiBHOYI — 3 [1oa11bChbKHM, Ha TIBHI
— 3 ConoM'sTHCBKHM, Ha MIBJACHHOMY cxoAl — 3 ['onociiBcbkuM paitonamu Kuena.

Tepurtopis micta ckiagae 83558 ra. 3a (QyHKIIOHATBHUM HPU3HAYEHHSIM TEPUTOPIS
MiCTa MOAUSIETHCS Ha 3€MJIi: KUTJIOBOI Ta rpoMaichKoi 3a0yaoBu (13777,2 ra abo 16,4 %)
MIPOMHMCIIOBI, KOMYHAJIbHO- CKJIAQJCHhKI Ta 00’€KTiB 30BHINIHHOTO TpaHcropty (8536,0 ra
a6o 10,2 %), TpaHncnopTHOi 1H(MpacTpyKTypH, ByauIlb Ta gopir (4341,8 ra abo 5,2 %),
naHAmaTHO-pEKpeaIiiii Ta 3eJeHUX HAca/KEeHb 3arajlbHoro kopuctyBanusa (49133,52
ra, abo 58,80 % ), Bonni moBepxHi (5935,31 ra a6o 7,1 %), CUIBCBKOrOCIOAAPCHKOTO
npuszHadueHHs (940,52 ra a6o 1,1 %), iuui (2705,96 ra abo 3,2 %). [1]

Hinsaka poOIT BIAHOCUTBCS JO TEPUTOPIi KUTIOBO-TPOMAJCHKOI  3a0y/I0BH,
BIIMIOBITHO /10 T€HEpaIbHOTO any M. Kuega.

3rizHo cxeM GyHKIIOHATFHOTO 30HyBAaHHS TEPUTOPIN MPOESKTHA JiISTHKA BIAHOCUTHCS
710 KUTIOBO-TPOMAJICHKOI 30HU (3aralbHOMICHKUM IIEHTD).

JKutinoBo-rpoMajachbka 30HA  3araJIbHOMICBKOTO  IIEHTPY IPU3HAYAETHCS IS
PO3MIIIEHHsI OaraTOKBapTUPHUX KUTIOBUX OyIHUHKIB, IO HE MEPEBUINYIOTH 24 MOBEPXIB.
JlonmyckaeTbcsi po3MillleHHsI 00 €KTIB TPOMAJICBKOTO OOCIYyroBYBaHHSI MICIIEBOTO Ta
3araJbHOMICBKOrO 3HayeHHS. ['poMajchki 30HUM MPU3HAYAIOTHCS JJIS  PO3MIILICHHS
00’€KTIB, IO peani3yloTh CTOJIMYHI (PyHKI{, (QYHKIII TpoMaachKOro 0OCIyroBYBaHHS

3araJIbHOMICBKOTO Ta  PErioHaJbHOTO  3HAYEHHS, PO3MIIICHHS  CIeliali30BaHUX
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http://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%87%D0%B5%D1%80%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D1%82%D0%BE%D1%88%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BE%D0%BC%27%D1%8F%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D1%81%D1%96%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD

IPOMAJICBKHX LIEHTPIB, HOBUX IIEHTPIB IPOMAaJICHKO-1JI0BOT aKTUBHOCTI.

KimimMaT mnomipHO KOHTHHEHTAJIBHHH, 13 M'SKOIO 3MMOI 1 TEIUIMM JITOM.
Cepennvomicsuni Temneparypu ciuast —5,5 °C, mumas +19,2 °C. AGCOMIOTHUN MIHIMyM —
—32.2 °C (7, 9 mororo 1929), abcomotHuii makcumyM — +39,9 °C (cepnenb 1898) (3a
iHmMu gaaumu: +39,4 °C (30 qunas 1936). CepenabopiuHa KUTBKICTh OnaiB — 649 M,
MaKCUMyM OIIaJiB MpUIAJa€e Ha JIUMCeHb (88 MM), MIHIMyM — Ha XOBTEHb (35 mMMm).
B3uMKy yTBOPIOETBCSI CHITOBHI MOKpHB, CEpeIHS BHUCOTa MOKpPUBY Yy Jtoromy 20 cw,
MakcuMmasibHa — 440 cM.

CepennbopiuHa 3arajibHa XMapHicTh — 6,4 0anu, MakCUMyM MpUIIaJIa€ HA TPY/ACHb
(8,2), minimym — Ha cepress (4,8). Cepeans BoioricTs noBitps — Bia 64% (TpaBeHb) 10
85% (mucroman). [2]

Ha Bcro teputopito M. KueBa, B ToMy uucii pailOH BUKOHAaHUX pOOIT, BUKOHAHA
TOIOrpado-re0e3NYHOI0 3HOMKOI0, sIKa CBOEYACHO OHOBIIOETHCS Ta 30€piraeTbcsl Ha
IJIAHIIETax 3 BIANOBIHOIO HOMEHKJIaTtyporo B ['onoBapxitektypi M. KueBa. Takox

3po6eHi oprodorozHiMku Micta (puc. 1.1) Ta pactpu B mactabi 1:2000.

Puc. 1.1. Jlinsgaka paiiony po0OiT Ha opTO(OTOILIAHI.
1.2. Oprani3aunis reoge3n4HUX poodit y OyaiBHULITBI

[Tpu OyniBHUIITBI MOXKJIMBI YOTUPH OCHOBHI (POPMH OpraHizalii reoJe3ndyHuX poOiT.
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http://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D0%BC%D0%B0%D1%82
http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BC%D1%96%D1%80%D0%BD%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BB%D1%96%D0%BC%D0%B0%D1%82
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/1929
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/1898
http://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D1%83%D1%81_%D0%A6%D0%B5%D0%BB%D1%8C%D1%81%D1%96%D1%8F

1. I'eone3nuni poOOTH BUKOHYIOTHCS TOBHICTIO CHUJIaMH  CYOIMiApSIHOI
r'e0JIe3NYHOT OpraHi3ailii abo CHiIaMu CIelialbHO CTBOPEHOIO Ha OYAIBHUIITBI I€0E3UUHOI
rpynd. Y IbOMY BHIAAKY Yy 3a7auy OyIIBEIbHHMKIB BXOAATH 3aTBEP/KCHHS IUIaHIB 1
KOIIITOPHCIB HAa I'e0IC3UUHI pOOOTH, a TAKOK KOHTPOJIb 3a X0JIOM I'eoAe3udHuX pooiT. Taka
dbopMma opranizariii pobiT AOUIIBLHO MpHU OYIIBHUILTBI KPYMHUX 1 CKIAJHUX 1HXKEHEPHUX
CHOPY/l, MPOMHCIOBHUX MiAIPUEMCTB.

2. Haii6inpm ckiafHi reoje3dyHl poOOTH BHUKOHYIOTBCS CHUJIaMM opraizaii abo
re0Ie3NYHOI TPyNH, a OyAIBEIbHUKN BUKOHYIOTh MEHII CKJIaJHI Ire01e3uUH1 POOOTH.

3. HaiiGinpm ckiagHi reoae3udHi poOOTH BUKOHYIOTHCA CHJIAMH T'€0JI€3UYHOI
opranizaiii ab0 TIeO0/Ie3UYHOI0 TPYIMOI, MEHII CKJIAJHI — MPUKOMAHJIAPOBAHUM IO
KOYKHOTO TOPIBHSIHHO HEBEJIMKOMY OyaIBEIbHOMY O0’€KTY TEXHIKOM - I'€OJE€3HCTOM. 3a
OyIiBeTbHUKAMU Y IbOMY BHUTIAJIKY 3aJUIIAIOTHCS JIUIIE KOHTPOJIbHI (PYHKITII.

4. Bcl reope3nyHl poOOTH HAa JaHOMY OyIBEIbHOMY 00’€KTI BHKOHYIOTBCS
KBaJT1(PIKOBAHUMHU 1HXKEHEPAMHU - T€0JI€3UCTAMH.

['eone3nuni poOOTH Yy Cy4acHOMY BeTUKOMY OYIIBHHUIITBI SIBJSIOTHCS HEBIJ €EMHOIO
CKJIQJIOBOI0 YAaCTHHOIO TEXHOJOTIYHOTO IIpouecy OyAiBeabHOro BUpOOHMUTBA. [{um
ABJISIETbCST TOW (PakT, MO0 MpU OYIIBHUIITBI yCiX OLITBII MEHBII BEIUKHX CIOPYH Y
OyIiBEJIbHUX OpraHi3alisiX CTBOPIOETHCS CIELIalbHA 2e00e3udHa Cayxcoa: YIpaBIiHHS,
B, Tpyma, Owpo. ['eone3nyna cinyxba HEoOXiHAa Ha MPOTA31 mepioAy OyaiBHHUIITBA
1H)KEHEpHHX CIIOPY/I, a XK JI0 371a4il B eKCITyaTallifo. JIoCUTh 4acTo MIsIIBHICTh T'€0AC3UIHOT
CILy»KOM MPOAOBKYETHCS 1 y MOYATKOBUM MEP10]1 EKCILTyaTallli IHKEHEPHUX CIIOPY.

IcHye BW3HaueHa TPHEMIIUBICTH MIXK TE€OJE3MUYHUMH POOOTAMHU, SKi BUKOHYIOTHCS
MPOEKTHO - BUIIYKYBAJIbHUMU 1 OyJiBeIbHUMH OpraHizamisiMu. HallOinpi 4acto OCHOBHI
reofie3nyHi poOOTH BUKOHYIOTHCS JIEP’KaBHOIO T'€OJE3UYHOI0 CITYK00r0 ab0 TMPOEKTHO -
BUIIIYKYBAJILHUMHU oprafizamismu. OgHak y mepion OyAiBeTbHUX POOIT Maibke 3aBXIu
BUHHMKA€ HEOOXIHICTh y MOAAIBIIOMY PO3BUTKY (3ryIIEHH1) reoae3nyHoi ocHoBU. Kpim
TOTO, Ha BEIMKUX OYIIBHUITBAX y CTBOPEHHUX OMOPHUX TEOJC3UYHHX Mepexax
NEepiOMYHO MOBTOPIOIOTH BC1 CIIOCTEPEKEHHA. Lle BUKOHY€EThCS 3 METOI0 KOHTPOJIIO 3a HE
PYXJIUBICTIO TYHKTIB, BIJl SKHUX BHKOHYIOTBHCS PO3IJIaHYBaJlbHI POOOTH, MOHTaXHI

BUMIPIOBAHHS 1 CIIOCTEPEIKECHHS 32 OCaIKaMH, 3BUTaMHU 1 1eopMaIlisiMu CIIOPY/I.
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['eone3nuyna ciyx0Oa OyJIBHHMIITBA BeIE CIOCTEPEXKEHHS 3a 30epeKeHICTIO
re0JIe3UYHUX 3HAKIB, 3/1MCHIOE ypaXyBaHHS LMX 3HAKIB, PEMOHT 1 YCTaHOBJEHHS. Y
BEIIMKOMY OymiBHUIITBI Oepe ydacTh psa CyOHiApsTHUX OpTraHi3ailiid, T'eoIe3MIHHUN
KOHTPOJb 3a SIKUMHU TaKOX 3JIMCHIOETBCS T'€OJIE3UYHOI0 CIlTyk00t0 OyaiBHUIITBAa. Ha
TeOJIe3NYHy CIy)kOy OyAIBHUIITBA TIOKJIAAAEThCS KOOPAMHAINS BCIX TEOJE3WYHUX 1
tonorpadiuHux poOiT, sSKi BUKOHYIOTh Ha OyaiBenbHIN miomaami. ['eogesnyna ciryx0a
NEepIOANYHO MOCTavYa€e MiAPO3AUTH OYIIBHUIITBA CHCTEMAaTUIHO OOHOBJIICHUMU 3BEIICHUMU
mIaHaMu OyiBeNbHY IUIOMAAKY. Uepe3 Teoae3ndyHy ChoykO0y 3IIHCHIOETBCS 3B’ SI30K
OyIBHUIITBA 3 JCP>KAaBHUMH 1 IHIIIMMH I'€0I€3NYHUMU OpraHizallisiMu.

['eone3nuna ciy0a Hajlae TEXHIYHY JOMOMOTY 1 1HCTYKTaX y BHPOOHHUIITBI TaKUX
BUMIpIOBaHb. KpiM TOTO, BOHa CHCTEMaTHYHO KOHTPOJIIOE€ BUKOHAHHS OyAiBEIbHUX POOIT
y BUIHOIIEHHI JOTPUMAaHHS MPOEKTHUX PO3MIPIB 1 GopM CHOpyHd, a TaKoxkK OyaiBeIbHUX
HOPM TOYHOCTI.

3amaul reole3M4HOi CIoyKOM 3aexarb Bl XapakTepy I1HXKEHEPHHX CIOpYH, SKi
OynyroTh. 3arajJbHUMN XapakTep MalOTh HACTYITHI BUPOOHHYI 3a/1a4l T€O/IE3UYHOI CITYKOU:

1) TonorpagiyHa BUBYEHICTh palioHY Oy/IBHMIITBA, BUKOHAHHS TONOrpapiyHoi
3MOMKM 1 CKJIaJaHHS TomnorpadiuHux IUIaHIB, BEJIEHHS 3BITHO - OINEPATHUBHOTO
Tonorpa1yHOro miaxy;

2) BUKOHAHHSI CIICLIaJIbHUX T€O0JIE3WYHUX 1 TomorpadiuHux pooiT, reoe3uyHe
00CITyroByBaHHS 1HKEHEPHO - TEOJIOTIYHUX 1 T1IPOTEOJIOTTYHUX BUIITYKYBaHb;

3) reoJIe3U4HI pO3paxXyHKH, SIKI MOB’s13aH1 3 MEPEHECEHSIM MPOEKTY 1HKEHEPHHUX
CIIOpy/ B HATYpY;

4) OCHOBHI I'€0/Ie3WYH1 pO3IUIaHyBaJbHI POOOTH;

5) MiTOTOBKAa pPOOOUYMX PO3IUIaHYBaJbHUX KPECIICHb, JETAIbHI TE€0Je3UYHI
pO3IIaHyBaJIbHI  pOOOTH, KOHTPOJBHI TE€OJE3WYHI BUMIPIOBAaHHS TIpU OyJIBHUIITBI
1HKEHEPHUX CIIOPY/L;

6) KOHTPOJBHUN OOMIp BUKOHAaHUX OyHdIBEJbHUX pOOIT, BHUKOHaBYa 3HOMKa
moOyIOBaHUX CTOPYJI, T€OJIE3MYHI KOHTPOJIbHI BUMIPIOBAHHS TPHU 3/1a4i MOOYJOBaHUX

CHOpY/J Yy €KCILTyaTallilo.
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Opranizaiiiiina CTpyKTypa reofIe3u4Hoi CIIy>KOM 00yMOBJIEHI XapaKTepoM 1 00’ eMoM
OyniBeabHUX poOIT. KepiBHUIITBO HAHOLIBII BiIMOBIAAIPHUMHU T€OJAC3UYHUMH POOOTaAMU,
PO3paxyHOK 1 MPOEKTYBaHHS IUX POOIT 1 KOHTPOJH 3a X BUKOHAHHSIM IOKJIAJTAETHCS HA
1H)KEHEpIB, Kl MalOTh CTaXX B 00JIaCTI NMPHUKIIAIHOI TeoJie3li y 1HXKEHEepHO - OyaiBeIbHIN
ciupaBi. BukoHaHHS cHemialbHUX TOYHHX TPIAHTYJIALIMHUAX, TMOJITOHOMETPHUYHUX 1
HIBENIpHUX  poOIT, a TaKoX HAWOUIBII  BIAMOBIAHMX TOYHHUX  TEOAC3UYHUX
pPO3IJIaHYBAJIIBHUX POOIT 1 KOHTPOJIbHI BHUMIPIOBAaHHA MNpH OYIIBHHUIITBI CIIOPY.
MOKJIAAl0ThCA Ha IHXKEHEpIB - reoje3ucTiB. Ha MOpIBHSIHO BeNMMKUX OyAiBHUIITBAX
reoJIe3uyHa CiIy0a Mae CBOI MiApo3aLIM (Tpynu, napTii, AUIsiHKK). ['eone3nyuna ciryx0a
MIIKOPSETHCS TOJOBHOMY 1HXEHepy OyaiBenbHO1 opradizamii. [lmanu BupoOHUIITBaA
reoJIe3UYHuX 1 TtonorpagiyHux poOIT Ha OyAIBHUUTBAX MOTOXKYIOTh 3 JEpKABHUM
re0Ie3NYHUM HariasgaoMm. [3]

JlepkaBHUI  TeOJe3UYHUN Harjs[ —3a0e3leuye HaleKHY SKICTh BHPOOHMIITBA

reoJIe3UYHUX 1 TOnorpadiuHux pooiT.

1.3. KoHCTpYKTHBHI i TEXHOJIOTi4HI XapaKTePUCTUKHU 00'€KTY

Ha yac npoektyBaHHs J11siHKa OyJia BiJIbHA Bij 3a0yJOBH.

ByniBns, sika MPOEKTY€eThCs, 3aliMae BCIO TEPUTOPIIO BIABEIEHOI JijisiHku (puc. 1.2).
3rifHO pPEeKOMEHAAI ICTOPUKO - MICTOOYIIBHOTO OOrpyHTYBaHHS, ITOBEPXOBICTh
MIJBUILYETHCS CX11YacTO, 3 MEPEnajoM MOBEPXiB BiJl 7 - MU [0 YEPBOHIN JiHIT 3a0yA0BH
70 11 - Tu moBepxiB y TIMOWHI JUTSTHKH.

Po3piz mpoektHoi OymiBimi odicHOro HeHTpy mo Bynuil JlmutpiBchka, 38-40. 110

po3ramoBanuii B [lleBueHkiBcbkoMy paiioHi M. KreBa BijoOpakeHO B J01aTKy A.
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Puc. 1.2. bByaisns, ska MpoeKTy€EThCS

®dacaju BuUpIlIEH] 3 BUKOPUCTAHHSM JIEKOPATUBHHUX €JIEMEHTIB, CIOPITHEHUX 31
CTWJIEM YKpPaiHCBKOI'O MOJEpHY, TpaneulenoaiOHUX 3aBeplieHb (POHTOHIB, BIKOH 1

epkepiB, Gpu3iB, 3 MaOJIIKOBOIO TUIMTKH, Ta 1H.. (puc. 1.3, nogatok b 1,62, b 3, b 4).

Puc. 1.3. ®acan
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HapixxHuii epkep MpUKpaIIeHO CKISTHINA BEXKEIO 3 TIPO30PUM 3aBEPIICHHSIM.

byniens B 1utani npsMokyTHa. l[lnanyBaHHS NpOAWKTOBAHO (PYHKITIOHATBHUM
pU3HAYCHHSAM OYyaiBI1 - IIEHTP 00CATY SKOTO 3aiiMae 3HIMaIbHUM MaBLTHOH.

VY migBagpHOMY MOBEPCI PO3TANIOBAHKM MAPKIHT HA 37 MAIIMHOMICIIb, 3a13/T1 - BHI3U

3 MapKiHTY 1 BXOJW PO3TaIIoBaHi 3 00ky By JIMuTpiBehkiit. (puc. 1.4)

Puc. 1.4. IligBansHult OBEPX 3 MAPKIHTOM

VY 1IOKOJIBHOMY MOBEPC1 aKTOBUM 3aj 1 3HIMAJIBLHUM MaBIILUOH OTOYEHI TEXHIYHUMHU Ta
TEXHOJIOTTYHUMHU MPUMIILIEHHAMU TesiecTyii; BXiaH1 30Hu: VIP 1 rpomanceka.

Ha nepuiomy - yeTBepTOMy moBepxax y IEHTpPl pO3TaIlIOBaHO 3HIMAJIBHUMN MaBUIHOH,
HABKOJIO SIKOTO PO3MIIIEHO TEXHIYHI, TEXHOJIOTIYHI Ta aJMIHICTpaTHBHO OQICHI
npuminieHHst tenectyaii 1 Kage Oap na 50 Micupb 3 TEXHOJOTIYHMMHU 1 TEXHIYHUMU

MPUMIILICHHSIMHU Ha Y€TBEPTOMY TTOBEPCI.
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[T'sTuit - mOCTUH TOBEPXH SBIAIOTH COOOI MPSIMOKYTHE Kape, 3 CBITJIOBUM
KOJIO/ISI3EM B IIEHTP1, HaJl 3HIMAJIBLHUM MMaBIIHOHOM.

CooMuii - omuHamsATANA moBepxu [l -momiOHI B TuIaHi HajA MIBHIYHO - CXI1JHOIO
YACTHUHOIO Kape 3aiHATI aIMIHICTPaTUBHO 0(ICHUMH MIPUMIIICHHSIMHU.

Ha mo3nauri +27.00 m B ocsax A - I' 1 Ha mo3Hauti +45.00 m B ocsx E - K 3HaxomsThes
TEXHIUYHI TOBepXH. BepTukanbHi 3B'I3kM OyayTh 3AiMCHIOBATHCS 4YOoTHpMa Ji(TOBO -
CXOJOBUMHU OJIOKaMH, PO3TAIIOBAHUMHU I10 TepUMeTpy 3a0yaoBu. [manyBaHHs ciopyau B
YACTUHI TEXHOJOTIl (PYHKI[IOHYBaHHS TENECTyli Ta IHIIMX NPUMILICHb TeJIeKaHaTy
po3po0eHO 3a ydacTio 1 mijg Oe3rocepe/HiM KEepIBHUIITBOM CICIIAIICTIB KaHaIy 1

y3rOJIPKEHO 3 TEXHIUHO1 AUPEKITi€to Tenekanany "[arep".
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2. OnopHi reoae3nyHi Mepe:xi Ha OyaiBeJIbHOMY MAHIAHUYNKY

2.1. Buau ta MeToa moOYy10BH reoe3nYHUX MepPeK

CuctemMa 3akpilUICHMX Ha MICIEBOCTI IOCTIMHMMH 3HAaKaMW TYHKTIB, JUIS SIKUX
BU3HAUEHI 3 3a/laHOI0 TOYHICTIO KoopauHatu X, Y, H CTBOPIOE 6uUXIOHY 2eode3uuHy
mepeircy.

JI71st 3MEeHIIeHHsT BIUIMBY MOXMOOK BUMIPIOBaHb HA TOYHICTh BU3HAYEHHS KOOPIMHAT
MTyHKTIB T€0JIC3UYHOI MEPEX1 i CTBOPIOIOTH “6i0 3azcanbHozo 00 uacmkoeozo”. CiodaTKy
CTBOPIOETHCS. HA TEPUTOPIi KpaiHW piIKa Mepeka IMyHKTIB MaKCUMaJbHO MOKIIUBOI
BHUCOKOI TOYHOCTI. Jlaji Taka mMepeka MOCTYHOBO 3TYIIYEThCS, a TOYHICTb BUMIPIOBAHb
MOHIKY€E€THCA.

3a MM NPUHIUIIOM B YKpaiHi reoie3ndHa Mepeska MoAUII€ThCs Ha:

- JIEp)KaBHY I€0JIe3UNYHY MEPEKY;

- MEpEexIl 3TyIIEHHS;

- 3HIMaJbHI MEPEKi.

['eone3nuna Mepeka MNOIUISETHCS Ha IJVIAHOBY 3 BHU3HAYEHUMH  KOOpIMHATAMU
NyHKTIB X, Y, BHCOTHY — 3 BHU3HAUY€HMMH BHCOTaMH [ Ta NJAHOBO-BHCOTHY — 3
BU3HAYCHUMH KoopauHaTamu X, Y Ta Bucoramu /.

IlnanoBi reose3nvHi MepesKi CTBOPIOIOTh CITOCOOAMMU:

Acmponomiunuii cnocié — monsirae B BU3HAYEHI IIMPOTH (O, JOBFOTH A KOXKHOTO
MyHKTYy  Ta aCTPOHOMIYHOTO a3uMyTa HamnpsMiB JIHIA TeoAe3nyHOoi Mepexi 3a
CIIOCTEPEIKECHHIMH HEOCCHUX CBITHIL.

T'eooe3uunuii cnocio — 3a pe3ynbTaTaMyd aCTPOHOMIYHHUX CIIOCTEPEkKEHb BU3HAYAIOTh
KOOpJIMHATA JesSKuX (BUXIJHUX) MyHKTIB reoae3ndyHoi mepexi. KoopauHatv i1HIIHX
MyHKTIB BU3HAYaIOTh AHAJIITUYHO 3a pe3yJbTaTaMH BUMIPIOBAHHS CTOPIH Ta KYTIB
reOMEeTPpUYHUX (PIryp, BEpIUIMHAMU SIKUX € 3aKPITUICHI T€0I€3UYHI ITyHKTH.

Cynymuukoeuii cnocié Tonsrac B BU3HAYCHI KOOPJMHAT TYHKTIB MEPEXi 3a
pe3yibTaTaMu CIOCTEPEKEHb HABITAIMHUMH CUCTEMAMH IITYYHUX CYIMYTHHUKIB 3€MIIL.

Bucommi ceode3uuni mepestci CTBOPIOIOTHCA:

reoOMCTpUuiIHHUM HiBCHI-OBaHH}IM;
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- TPUTOHOMETPUYHHUM HiBEIIOBAHHSM;

- CYIIyTHHKOBHM CIIOCOOOM.

TpamumiftHIME METOIaMU TTOOYIOBH TUTAHOBUX T€OJIC3UYHUX MEPEK €:

Memoo mpianzynayii. Ha MiclieBOCTI OCTIHHUMHU 3HAKaAMH 3aKPITLUIIOIOTHCS TyHKTH
TakK, m00 yTBOPIOBAINCH TPUKYTHUKHU (puc. 2.1). SIkmio Bimomi abo 3amaHi KOOPAWHATH
BUXIJTHOTO MyHKTY A 1 BUX1THUHA TUPEKIIIHHUN KYT Ol4p, TOBXKUHA b BUXITHOI CTOpOHU AB
1 Bumipsili Kytu TpukyTHHKa A4,B,C (puc. 2.1, 6), TO 3a TEOPEMOIO CHHYCIB MOXKHA
BU3HAYUTH BCl CTOPOHU TPUKYTHHKA. BiJ BUXIIHOTO AMPEKIIHHOTO KyTa Oy MOXHA
oOuucauTy aupekuiiHi Kytd ctopiH AC 1 BC 1 3a NpsMOI0 T€OJIE3UYHOI0 3a/1a4er0

oOuucnautu koopauHatu X, Y mynkra C.

a 4]
Puc. 2.1. MeTon TpiaHrymsiii

@) Mepexa TPIAHTYJISILIT; 0) TPUKYTHUK TPlaHTyJIsLIi

Memoo mpunamepauii — TSOMETPUIHO HA MICIIEBOCTI CTBOPIOETHCS CHCTEMaA
TPUKYTHUKIB 3 3aKPIJICHUMU TyHKTaMU. BUMIpIOIOTBCA TIIBKUA JOBXKHHM yCiX CTOpiH. 3a
TEOPEMOI0 KOCUHYCIB OOUYUCITIOIOTh KYTH BCIX TPUKYTHHUKIB. SIK 1 B MEpEeX1 TPIaHTYJIAIIT 3a
MPSMOIO TE€OJIE3UYHOI0 3a7a4yeio OOYUCIIOITh KOoOpAMHATH X, Y BCIX MYHKTIB MEpexi
TpuiaTepalli Bii BUXITHUX aCTPOHOMIYHHMX MyHKTIB.

Memoo nonizonomempii. Mix 3akpillJICHUMH Ha MICIIEBOCTI MMyHKTaMH CTBOPIOIOTH
naMani xoau (puc. 2.2). Xia onupaeTrhcs Ha BuUXiJHI NyHKTH 4,B ta C,D 3 BiIOMHUMH

KOOpJIMHATAMU MyHKTIB X, Y Ta TUpEeKUIHHUMH KyTaMH CTOPIH Olyp TA COLcp.
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Puc. 2.2. MeTon nosiroHoMeTpii

Ha wmicueBocTi BUMIpIOIOTh TOPU30HTAIbHI KYTH, L0 MPUMHUKAIOTH O BUXITHUX
CTOPIH Pix Ta P2n 1 TOPU3OHTAIBHI KyTH MIXK JiHIsIMU X0y Pi, B2, ..., Br Ta TOPU30HTANIBHI
MPOKJIAJaHHs JIHIM MOJIroHOMETpil di, da, ..., dns1. L€ 103BOJIIE OOUMCIUTH TUPEKITIHHI
KYTH BCIX JIIHIHM 1 KOOPAMHATH BCIX TOYOK.

[Ipu CTBOpEHHI AEpkKAaBHUX T'€OJC3MYHUX MEPEX Ta MEPEXK 3TYILICHHS Takl JIaMaHi
JiHIT HA3UBAIOTh X00aMU NOJiZOHOMempii, 2 B 3HIMAILHUX MEpEeXKax — meoooaimHumu
xooamu.

TpaguuifHUMU METOIaMU TOOYTOBU BUCOTHUX MEPEXK €:

Memoo zeomempuunozo nisentoeanna. Mix 3akpilUICHUMH TPYHTOBUMHU periepaMu
Ta HACTIHHUMM MapKamH 1 penepamMu MPOKJIAJal0Th XOJIU MeOMETPUYHOTO HIBEIIOBaHHS
(CkyagHe TOCIHIIOBHE HIBEIIOBAaHHSA) 1 BU3HAYAIOTh MDK HUMH TIEPEBUINCHHS. XOIU
OMHPAIOTHCS HA BUX1IHI MYHKTH 3 BIIOMUMU TTO3HAYKAMH BHUCOT.

Memoo mpuzonomempuunozo Higearweanusa. llepeBUIICHHS MK 3aKpIILICHUMHU
penepaMu 1 MapkamMH BHUMIPIOIOTh TPUTOHOMETPUYHHUM HIBETIOBaHHSIM. BukopuctanHs
CyYaCHUX BHCOKOTOYHHUX €JIEKTPOHHHUX TaXEOMETPIB 1 EJIEKTPOHHUX TEOAOJITIB 3
CBITJIOBIIIaJIEeMipaMH JIO3BOJISIE CTBOPIOBATH TOYHI BUCOTHI Teojie3ndyHi mepexi (I1IBerris
Ta 1HII. KpaiHy).

Haii6i1p11 cyyacHUM ciocoOOM BU3HAUYEHHS KOOPAMHAT MMYHKTIB T'€0JIE3UYHUX MEPEX

€ CYILyTHMKOBHIA — 32 JIONIOMOr'00 CYIIYTHUKOBHUX HABIramiiiHMX CHCTEM.
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BusHaueHHsT KOOpJAWMHAT TIYHKTIB 3JIMCHIOETBCA 3a JBOMA CYIYTHUKOBHUMH
pajioHaBITalitHUMH CUCTEMaMMU:

- GPS (Global Position System) — TJ00adbHa CHUCTEMa BHU3HAYCHHS
micuenosioxenns (CHIA);

- TJIOHACC - TI'mobGanmpHa HaBiramiiHa CyHMyTHHKOBA CHCTEMa po3po0sicHa B
CPCP i nmiatpumyetscst Pociero.

€BpOIEHCHK] IepkaBU PO3POOJISIOTh HABITAIlIMHY CYNMyTHHUKOBY cucteMy ‘T 'anmineo”
3a ydacTio 1 YyKpaiHChbkux BueHux. Cucrtema “laminmeo” Oyme OUIbII Cy4acHOMO 1
3a0e3nedyBaTH OLIbII BUCOKY TOYHICTh BUSHAUCHHS KOOPJAMHAT IMyHKTIB.

B cucremi GPS B 6-Tu op0OiTadpHUX IUIOMIMHAX 00EpTAEThCA MO 4 CymyTHHKA ( pHC.
2.3,a), B cucremi I'JIOHACC — B Tpbox IUIONIMHAX MO 8 CymyTHHKIB (puc. 2.3,0)
[IPAKTUYHO IO KOJIOBUM opOiTam Ha BiAcTaHl 26600 kM BiJl LIEHTPY 3eMIl.

Taka KIIbKICTh Ta PO3MILLIEHHS CYITyTHHUKIB 3a0€3I1euy€ MPUIHOM CUTHAIIIB SIK MIHIMYM

B1Jl YOTUPHOX CYyTHHKIB B JIF0OO1i YaCTUH1 3€MIIL.

Puc. 2.3. Cynytuukosi HaBiraiiiiai cucremu ['JIOHACC (a) ta NAVSTAR GPS (6)

['eope3nunuii mpuiiMay CymyTHUKOBOI CUCTEMH MMOKa3aHO Ha puc.2.4,0.

CeHcop MOXe OJHOYACHO MPUHUMATH CUTHAIM BiJ 6 10 12 cynmyTHUKIB Ha OAHIN abo
JIBOX YacTOTax. YNpaBliHHSI poOOTO mpuiiMaya 3I1ACHIOETHCS 3a JOIMOMOTOI0
koHTposiepa abo IIEOM. PesynbTatu BHMIpIOBaHb PEECTPYIOTHCS B MOIYJI MaM’sITi 1

nepeHocsAThes B [IEOM uepes koHTposiep abo creriaabHui NpucTpin. [4]
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Puc. 2.4. [TpyHIMO BU3HAYEHHA KOOPAUHAT CYITy THUKOBUMU HaBIralIiHUMHU

CHCTCMaMH

@) cXema CIIOCTepeX eHb;, 0) TeoJIe3nIHuM npuiimay; 1 — cencop; 2 — mijacraBka; 3 —
3’€qHYBaNbHI Kabemi; 4 — mucruieil; 5 — koHTposep; 6 — KiaBiaTypa; 7 — IITaTHB; 8 —

aKyMyJIITOpHa OaTapes.

CynyTHUKOBUMH HaBIralliiHUMH CHCTEMAaMH KOOPJAMHATH TOYOK CIIOCTEPEKECHb
BHU3HAYAIOTH JIBOMa CII0CO0AMMU:
- aoconrwmuum — KOIU OJHUM mnpuitMaueM (puc. 2.4,a) BHU3HAYAIOTHCA

KOOPJIMHATU aHTEHU MIpUiiMava B €/IMHINA HaBITAIHIN cUCTEM;

- GiOHOCHUUl abo oOughepenyittnuit — 13 CIIOCTEPEKECHHS OJHOYACHO JBOX
npuiiMayiB Ha OAMH 1 TOW >X€ MOMEHT 4Yacy IO OJHOKOBOMY Cy3Ip’I0 CYIYTHHUKIB
BU3HAYAIOTh MPOEKI[li HA OC1 T€OIEHTPUYHOI CUCTEMHU KOOPJMHAT 0a30BOi JiHIT MK HUMHU

— S Ta KyT ii HanpsAMKY (puc. 2.5).
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[Ipy reome3wyHUX BHUMIPIOBAHHSIX BHUKOPHUCTOBYIOTh OIHO- Ta JBOX YacTOTHI
npuiiMadi. bBuTbIl BHCOKY TOYHICTh Ta €QEKTUBHICTh BHUMIPIOBaHb 3a0€3MEUYyIOTh

JBOXYACTOTHI MpUiiMaYi.

To4uHICTh a0COIOTHOTO METOJTY CKJIaja€e 3-5 M 1 HEIOCTAaTHS I TeOAC3UYHUX IILISH.

7 / 77 S V% 7 ‘ P

Puc. 2.5. Cxema BIZHOCHUX BA3HAUYEHD

CyIyTHUKOBI METOJM BH3HAYEHb MICICIIONOKEHHS TOYOK 3€MHOI ITOBEpPXHi
BUKOPUCTOBYIOTH IIPH MOOYI0BI T€OAE3UYHUX MEPEXK, F€OJIE3UNUHUX 3HIMABHUAX pOOOTaX,
pPO3MIUyBaHHI KPYMHHUX 1HXEHEPHHUX CIOPYJ, CIOCTEPEKEHHI PyXiB 3€MHOI MOBEPXHI 1

T.1H. [4].

2.2. BpiBHOBa:KeHHS1 BUXiIHOI IIJIAHOBOI OCHOBH

BpiBHOBakK€HHsI BUKOHAHO TMapaMETPUYHHM CIOCOOOM IO METOJYy HaWMEHIINX
KBajapaTiB. B sKOCTI Teome3MuHol KOMIT'IOTEPHOI MpOrpaMy sika 3/aTHAa BHUKOHATHU
BpPIBHOBa)KEHHSI TUIAHOBOT OCHOBH 0YJ10 BUOpaHo nporpamue 3adesneueHds Credo DAT.

[Ticns BukOHAHHS YCiX HEOOXIAHHUX BHUMIPIB, JaHI 3 EJIEKTPOHHOIO TaxeoMeTpa

3aBaHTAXYIOTh B KoMl toTep. Ilicis doro 3a3HadarOTh SKI MYHKTH € BUXITHUMH 1 SIKI
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ABJOTBCA BU3HAYYBAHUMM, 3aHOCATH KOOPAWUHATHU BI/IXiI[HI/IX HyHKTiB 1 BHUKOHYIOTb

nonepeaHe o0uucaeHHs koopauHar (tada. 2.1).

Taomung 2.1
Karanor nonepeaHix KOOpAWHAT MMyHKTIB IJIAHOBOi OCHOBHU
N Nm’s myHKTa X Y
1 2 3 4
[1naHOBO-BUCOTHE OOTPYHTYyaHHS

1 |GPS1 51274,052 24880,651
2 |IIIT1130 50729,373 25303,417
3 |III 1181 50827,656 24906,290
4 |T1 50804,413 25187,403
5 |T2 50852,684 25301,094
6 T3 50920,471 25211,489
7 T4 51025,369 25124,505
8 TS 51115,558 24999,055
9 |T6 51149,686 24972,572
10 |T7 51161,355 24987,614
11 |T8 51200,475 24933,183
12 |GPS 1 51274,052 24880,651

[Ticnst BUKOHAHHS MOMNEPEIHBOTO PO3PAXYHKY BUKOHYIOTH 3PIBHIOBAHHS IJIAHOBOL

ocHoBH. [1o 3piBHSIHUM KOOpJIMHATAM TOYOK MEPEXi 3TyHIEHHS 1 KOOPAMHATAM BUXITHHX

TOYOK BH3HAYAIOTh HEB’SA3KH II0 OCSIM KOOpAWHAT. 3HaueHHSA 3piBH$[HI/IX KOooOpaAWHAT

HaBeaeHl B Tadmumi 2.2.
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Tadomurs 2.2

BigomicTh T€0101ITHOTO X0y

Xin | Ilynkr | BumiproBanuii| Bimipsna | Jupekuilinuii | YpiBHOB. X Y
KyT BiJICTAHB KyT BiJICTaHb
1 2 3 4 5 6 7 8
1 ITIT 1181
283°54'01,96"

[T 1130 18°59'42,00" 50729,373 25303,417
138,168 302°53'36,96" 138,171

T1 304°05'58,00" 50804411 25187,398
123,514  66°59'29,36" 123,499

T2 60°06'46,00" 50852,683 25301,071
112,355 307°06'09,24" 112,357

T3 193°13'34,00" 50920,461 25211,461
136,271 320°19'38,27" 136,269

T4 165°22'46,00" 51025,347 25124,467
154,503 305°4220,69" 154,505

TS5 196°28'32,00" 51115,520 24999,005
43,198 322°10'50,68" 43,195

T6 180°00'56,00" 51149,642 24972,518
64,270 322°11'45,12" 64,268

T8 182°19'44,00" 51200,421 24933,125
90,423  324°31'28,21" 90,416

GPS 1 51274,052 24880,651

BusznadeHi HeB’ 13KM PO3MOAUIAIOTH Y MPUPOCTI KOOPAUHAT MPOMOPIIIHHO JOBKIUHAM
CTOpIH 3 TOCJIJJOBHUM OOUYMCIIEHHSIM IOMPaBOK B JUPEKIIINHI KyTH 1 JOBXHHHU CTOpIH.
Skio JiH1T BUMIPSHI TaXEOMETPOM, TO Baru MpH BU3HAYEHH1 KOOPAMHAT BY3JIOBUX TOYOK
MPUIMAIOTHCS] PIBHUMH BEJIMYMHAMH, OOCPHEHO TPOTOPIIIHHIMEU KUTBKOCTI CTOPIH XOIB,
a po3MOJLT HEB’SI30K MO OCAM KOOPJAMHAT — MPSAMO MPOMOPLIAHO KUIBKOCTI cTOpiH. [lpu
O0OYHMCIICHH] MOJITOHOMETPUYHUX XOIB 3HAUYCHHS KYTIB OKPYTIIOIOTh JI0 IUIMX CEKYH]I, a
JOBXHMHM JIIHIA 1 KOOPAUHAT — A0 1 MM. 3HaueHHs BU3HAYCHUX MOMPABOK B BUMIPSIHI Ky TH

Ta rOpU30HTAJILHI MTPOKJIAJICHHS HaBeIeH1 HUIle B Tabyumii 2.3.
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BigomicTe mompaBok

Taomung 2.3

Cranuis Linb Bumipsne 3HaueHHs [TonpaBka VYpiBHOBa)KeHE 3HAUCHHS
1 2 3 4 5
Hanpsmox
M1 1130 IIT 1181 0°00'00,00" 0°00'03,50" 0°00'03,50"
T1 18°59'42,00" -0°00'03,50" 18°59'38,50"
T1 M1 1130 0°00'00,00" 0°00'02,80" 0°00'02,80"
T2 304°05'58,00" -0°00'02,80" 304°05'55,20"
T2 T1 0°00'00,00" 0°00'03,06" 0°00'03,06"
T3 60°06'46,00" -0°00'03,06" 60°06'42,94"
T3 T2 0°00'00,00" 0°00'02,49" 0°00'02,49"
T4 193°13'34,00" -0°00'02,49" 193°13'31,51"
T4 T3 0°00'00,00" 0°00'01,79" 0°00'01,79"
TS5 165°22'46,00" -0°00'01,79" 165°22'44,21"
TS5 T4 0°00'00,00" 0°00'01,00" 0°00'01,00"
T6 196°28'32,00" -0°00'01,00" 196°28'31,00"
T6 TS5 0°00'00,00" 0°00'00,78" 0°00'00,78"
T8 180°00'56,00" -0°00'00,78" 180°00'55,22"
T8 T6 0°00'00,00" 0°00'00,46" 0°00'00,46"
GPS 1 182°19'44,00" -0°00'00,46" 182°19'43,54"
1 2 3 4 5
Bincranb
II1 1130 IIT 1181 409,110 -0,002 409,108
T1 138,168 0,003 138,171
T1 1T 1130 138,168 0,003 138,171
T2 123,505 -0,006 123,499
T2 T1 123,505 -0,006 123,499
T3 112,357 -0,000 112,357
T3 T2 112,353 0,004 112,357
T4 136,271 -0,002 136,269
T4 T3 136,271 -0,002 136,269
TS5 154,505 0,000 154,505
TS5 T4 154,501 0,004 154,505
T6 43,198 -0,003 43,195
T6 TS5 43,198 -0,003 43,195
T8 64,273 -0,005 64,268
T8 T6 64,268 -0,000 64,268
GPS 1 90,423 -0,007 90,416
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KiHIeBi XapakTEpHUCTHKH TUIAHOBOI €re0Je3MYHOT OCHOBH ITiCIS BHUKOHAHHS
3piBHIOBAHHS HaBeJleH1 B Tabnuii 2.4.
Taomumg 2.4

XapakTepucTuKa T€OA0IITHOTO X0y

Xin| Kiac Touku xony | Hoexuna| N| Fb ¢akr. Fb non. Fx Fy Fs | [S)/Fs

1 2 3 4 5 6 7 8 9 10 11

p—

I-po3psan (ITIT 1130, T 1, 862,702 9 0°00'11,75" 0°00'28,28" 0,007 0,009 0,008 9245
...GPS 1

2.3. IH:xeHepHO-Treoe3uYHI pOOOTH 10 CTBOPEHHIO IJIAHOBOI OCHOBH

[171aHOB1 OMOPHI Te0Ie3UYHI MEPEXKI - 1€ TOUKH 3 BIJOMUMU KoopauHaTamu (X;, V; ),
AKl (PyHAAMEHTAJIBHO 3aKpIIUIEHI HAa 3€MHIM MOBEpPXHI ad0 Ha CHOpYyAax, 1 BU3HAYEHI Ha
OCHOBI JIIHIMHUX Ta KyTOBUX BUMIPIB.

VY 3anexHocTi Bl TeoMeTpuyHoi (opmu Ta Oe3nocepeHhO BHUMIPSHUX EJIEMEHTIB
PO3PI3HSIOTH YOTHPH OCHOBHI METOIM CTBOPEHHSI TIJJTAHOBUX MEPEXK:

1. Tpiaaryssuis;

2. IloniroHomerpis;

3. Tpunarepariis;

4. CyIyTHUKOBUH METO/I.

["ostoBHA 3a71a4a MPOEKTYBaHHS MOJISITAE B TOMY, 11100 31 BCIX MOXKJIMBUX BaplaHTIB XOJIB 1
MEpe)K BHUOpATH TAaKW, sKWid OW IO TOYHOCTI BIJIMOBIJAB ITOCTABJICHMM BHMOTaM, a JIIs
BUKOHAHHS BUMaraB OM HaliMEHIIIE TPYIOBUX 1 TPOIIIOBUX BUTPAT.

[Tin yac BuIyKyBaHHS 1 OyIIBHUITBA 0AraTornoBepXOBOrO OYyIMHKY HEOOXIJIHO MepIl 3a
Bce 3a0€e3MeUYNTH SKICHY TJTAHOBY I'€0JIe3UYHY OCHOBY.

[TonmironomeTtpisi - moOyJOoBaHAa Ha MICIIEBOCTI CHUCTEMa JlaMaHUX JiHiIA (puc. 2.6) 3
BUMIPSIHUMHU BiApi3kamu S; Ta TOPU3OHTaIbHMMU KyTamu f. Jlamana miHisz - 1€
NOJITOHOMETPUYHUM  XiA. Bigpisku S; - CTOPOHM  MOJNITOHO-METPUYHOTO  XOIY.

['opuzonTanpHl KyTH f; MIDK BIApI3KAMH - KyTH TOBOPOTY XOIy; BEpIIMHH
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MOJIITOHOMETPUYHOTO X0y, IIO3HAYEHI Ha PUCYHKY KpY>KKaMH, IIPOHYMepoBaHi 1, 2, ..., i, ...,
n+l € MyHKTaMu TOJIrOHOMETPUYHOro xoay. IIyHKTH momiroHoMeTpii (yHIaMEHTaIbHE
3aKpiIUIeH] Ha MICLIEBOCTI, SIK 1 MyHKTH TPIaHTYJISMIi YU Tpuiateparii. [S]

B 3anexHocTi BiJi METOAY BHMIPIOBAHHS JIIHINA ITOJIITOHOMETPI0 MOYKHA TOJLIMTH Ha
TpaBepCHY Ta BILAAJIEMIPHY.

[Tix TpaBepcHOIO MOMITOHOMETPIEIO0 PO3YMIIOTh TaKy, y SIKii MPUIAAN JUTS BUMIPIOBAHHS
JOBXKHH Oe3Mocepe/THhO BKJIAJAAI0OTh y CTBOPI JIiHII, 10 BUMIPIOETHCS. Y BIITAJIEMIPHIM
MIOJIITOHOMETPIT TPWIAAU Ui BUMIPIOBAHHS JOBXKHH O€3MOCEPEIHBO B CTBOpI JIiHIT HE

BKJIaMaroTh. JIiHII BUMIPIOIOTH TMOCEPEAHIMH METOJAaMH. IHKOIM HEOOXiJIHI JOIMOMIXKHI

r€OMETPHUYHI OOy 10BH.

A

A Ok

a Il Ign

®© o @ Y

Tk
Tn XK
XH YK

Y

Puc. 2.6. [TonironHoMeTpuyHU# X111, MPOKJIAJEHUN MK ITyHKTAMU TPIaHTYJIALIT 3

BIJIOMUMHU KOOPJAUHATAMH 1 TUPEKIIN HUMHU KyTaMHu

Mepexi noniroHomeTpii 4 kiacy, 1 1 2 po3psiiB CTBOPIOIOTHCS y BUTJISAL OKPEMUX
X0MliB 200 cuctem xomiB. OKpeMuii XiJl TOJITOHOMETpPii MOBUHEH OMHPATHCS Ha JBa
BUXIJTHUX MyHKTU. Ha BUXITHUX MyHKTaX BUMIPIOIOTH MPUJIETIl KyTH. SIK BUHSTOK, y pasi
BIJICYTHOCTI MDDK BHUXIJIHUMHU MYHKTaMH BUIUMOCTI 3 3€MJI1, JIOMYCKAETHCS MPOKJIATaHHS

XOJy TMOJIITOHOMETPIi, 110 OMUPAETHCS Ha JIBa BUXIJHI MYHKTH O€3 KyTOBOI MPUB'A3KU Ha
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OTHOMY 3 HUX. {151 KOHTPOIIO KYyTOBUX BUMIpPiB BUKOPUCTOBYIOTh TUPEKLIWHI KYyTH Ha
OpPIEHTUpPHI TyHKTH J€p)KaBHOI Teoxe3nyHoi Mepexi. Ilpu cTBOpeHHI Mepex
noJyiironomeTpii 4 kiacy, 1 1 2 po3psaiB Tpeba AOTpUMYBATHCS BUMOT, 110 HAaBEACHI B

tabmui 2.5 [6]

Tabmmms 2.5
XapakTepucTrKa MoJiroHOMeTpii
Ioxka3zHuKH 4 kaac 1 po3psn 2 po3pan
1 2 3 4
['paHnyHa HOBXHWHA X0y, KM:
OKPEMOT0 14,0 7,0 4,0
MDK BUX1THOIO 1 BY3JIOBOIO 9,0 5,0 3,0
TOYKaAMU
MDX BY3JTOBUMU TOYKaMHU 7,0 4,0 2,0
I'panyunui repuMeTp MOJIIroHY,
P PrMETP Y 40 20 12
KM
MakcuMalibHa JJOBXKWHA CTOPOHU
A % 3,0 0,80 0,50
X011y, KM
MiHiMaIbHA JOBXWHA CTOPOHHU
A P 0,25 0,12 0,08
X0y, KM
CepenHi TI0BXKUHU CTOPIH XOAY, KM 0,50 0,30 0,20
KipKICTb CTOPIH Y XOI1, HE
| Pl Y 04 15 15 15
OLIbIIIE
BignocHa moMuiaka Xoay, He
. 4 1:25000 1:10000 1:5000
OuIbIIE
Cepenns KBaJipaTHIHA TIOMHJIKA
BUMIPSHOTO KyTa (32 HEB SI3KAMH Y
X0/1ax 1 B MOJIIFOHAX ), KyTOBI 3 5 10"
CEKYH/IU, HE OLIbIIe
KyTtoBa HeB’s13ka xoay abo
MOJIITOHA, KyTOB1 CEKYH/IU, HE 5"Vn+1 10"Vn+1 20"Vn +1
oinpiie (n+1 KUIBKICTB KYTIB Y
XO/11)
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[TpumiTku:

1. Ilpy BUMIpIOBaHHI CTOPIH IMOJITOHOMETPIl CHiJ YHUKATH TMEPEXOAy BiJ JyxKe
KOPOTKUX CTOPIH IO HaWJOBIIUX.

2. SIk BUHATOK, Y X0Jax MojiroHomeTpii 1 po3psamy aoxuHor 10 I kM 1 B Xoaax
MoJiroHoMeTpii 2 po3psaay AoBxuHOW 10 0,5 KM I0mycKaeThcsi aOCONIOTHA JIiHIMHA
Hes's3ka 10 cm.

3. KifnpKicTh KyTOBHUX 1 JIHIMHUX HEB'SI30K, OJM3BKUX 10 I'PaHUYHUX, HE MOBUHHA
nepeBunryBata 10%.

3 MeTo10 3a0e3eueHHs OUTBIIO0T KOPCTKOCTI MEPEXkKi Tpeba MparHyTy 10 CKOPOUYCHHS
0araToCTymHYacCTOCTI MEpPEeki, 0OMEXKYIOUUCh PO3BUTKOM TMoJiroHoMeTpii 4 kmacy 1 1
po3psay. Ha Bci 3akpimiieHi TOYKM XOJIB IOJITOHOMETPIl MOBMHHI OyTH TMepejaHi
mo3Haukyd HiBemoBaHHsAM [V kiacy abo TexHIYHUM. Y TIPCBKIM MICIIEBOCTI MpHU
3a0e3MeueHH] 3HIMaHb 3 MepepizoM penbedy depe3 2 1 5 M JI0MYyCKAEThCS BU3HAUYCHHS
BHCOT TOYOK XO/I1B ITOJITOHOMETPIi TPUTOHOMETPUYHHUM HiBEIIOBAHHSIM. [7 ]

BumiproBaHHS KyTiB Ha MyHKTaX IOJITOHOMETPil BUKOHYIOTH CIOCOOOM
BUMIPIOBaHHA OKpPEMOro KyTa abo cnocoOOM KpyroBUX NPUKHOMIB 3a TPHUILITATUBHOIO
CUCTEMOIO0 ONTHYHHMH TpPHUJIAJaMUd HE HIDKYE S-CeKyHIHOI TOYHOCTi. Croci®d KpyroBux
MPUIAOMIB 3aCTOCOBYIOTh, KOJIM KUIbKICTh HANpsAMKIB Ha MYHKT! Ouibiie aBox. Ilepen
MOYATKOM POOIT, ajie He piJilie OJHOI0 pa3y Ha piK, NPUIaAN NEPEBIPSIOTH 1 TOCTIIXKYIOTh
3a MPOrpamolo.

MeTto moairoHoMeTpii BBRXXAIOTh PIBHOLIIHHUM 13 METOJIOM TpiaHryssmii. Tomy 1
BHUMOTH JI0O MEPEX TOJITOHOMETPIi Maike Taki XK, sIK 0 MEPEX TPlaHTyJIAIIi.

[Ipote, M0 TOsSIBM CBITIOBIAAANEMIpIB (CBITIOBIAAATIEMIPH B TeOAC3UUYHOMY
BUPOOHUITBI 3'SBWJIMCh TUIBKM TMicias 2-i CBITOBOI BiifHM) TpIlaHTyJAIlid 3aiiMana
NPOBIJHE MiClle, SIK METOJ CTBOPEHHS JIep>KaBHUX TEOJEe3UUYHUX Mepex. Meton
MOJIITOHOMETPii 3aCTOCOBYBaBCS 3HAYHO MEHIIE, TIEPEeBAXHO Uepe3 CKIAJHICTh
BUMIPIOBaHHS JIHIMH.

Buxomstun 13 po3mipy JWISSHKH, SIKY HE0OX1THO 3a0e3MeunTd MyHKTaMU Te0/Ie3UIHOI OCHOBH,
XapaKTepy MICIIEBOCTI, HAIBHOCTI ONOPHUX ITYHKTIB BUIIMX KJIACIB 1 IHCTPYKTMBHUX BHMOT TUIAHOBY

OCHOBY OyIeMO POOHTH METOJIOM TOITOHOMETPIT KOMOTHOBAHMM 3 CYITy THUKOBUM METOJIOM.
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BuxigniMu TyHKTamMy Uit CTBOPEHHS IUTAHOBOI T€ONE3MYHOI OCHOBM OyiM BHOpaHi
PO3TaIlIOBaHI HETTOAATIK Bi/T Oy IIBEJIBHOIO MaiaHIMKa ITyHKTH MiICbKoi rostironomMetpii I1T1 1181 Ta
[T 1130 posramosani Ha OyibBapi Tapaca IlleBuenka (puc.2.7). Bin onmcaHux BUIIE MyHKTIB
TIOJIITOHOMETPIi OYJI0 TIPOKJIAJICHO MOJITOHOMETPHYHHUI X111 JI0 TEPUTOpIi Oy TIIBEJIHHOIO MakIaH4rKa.
Buxoasuu 3 TvX 00CTaBHH, 1110 B HAIPSMKY Ha MBHIY BiJT Oy IIBE/THHOIO 00’ €KTY HEMA€ 30EPEKECHHX B
HWICKHOMY CTaHl IyHKTIB MICBKOI TOJMITOHOMETPI, i1 TOro0 WI00 YHUKHYTH JIOBIWX
TIOJIITOHOMETPUYHMX XOJIIB 1 BUXOSTUMX 13 HUX 3HAYHUX TIOXHOOK, OYJI0 IPUHHSTO PIIICHHS] OCTAHHIO
TOUKY HaIIoro nomroHoMeTpryHoro xoxy GPS 1 npuB’s3aru 10 myHKTIB Mickkoi nomronomeTpii [11
1181 Ta IIIT 1130 1 npuiiHsTA 3a BuximHuil. [laHe pillleHHS Jajo0 HaM MOXIMBICTh YHUKHYTH
BUKOPHCTAHHS BUCSIOrO Ta OC3KOHTPOJIBHOIO ITOIMTOHOMETPUYHOIO X0y SIKUM HE 33JI0BOJIBHSB OU

BUMOT'aM IHCTPYKLIIH 3 TOOYA0BU MOTITOHOMETPUYHHUX MEPEK.

Puc. 2.7 Cxema nomroHOMETpUYHOTO X0y
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Ilo 3aBepIlieHHIO TOJIFOBHX T€OIC3UYHIX POOIT 3 MPOKIIAICHHS TIOJITOHOMETPHYHOTO X0y 10
Oy/IIBEJIFHOTO MaiaHYMKa Ta TICS BUKOHAHHS KaMEPTLHUX POOIT 3 HOro 3piBHIOBAaHHS Oylia

BIIAIIITOBAHA Ta TIPYB s3aHA JI0 TTYHKTIB IIAHOBOI OCHOBH Oy/TiBeIbHA CiTKA (prc.2.8).

51243.06
24984.14
4
21230.46 51236.19
24967.86 > 24989,74
51227.12
24963.02

7 51223.58
- A\25008.37
51219.59
25003.26

51213.44
24946.34

1

51203.29
g 25024.12

g9 51201.52
2502261

1193.70
25012.25

51188.84
25006,40

T8

T6

Puc. 2.8 Cxema npuB’si3k¢ Oy IBEIIBHOI CITKH JI0 ITyHKTIB TJIAHOBOT OCHOBU

B nopanbiomy 3 mMyHKTIB BJIAIITOBAHOI OYy/IiBEJIBHOI CITKH OYJI0 BUKOHAHO BHHOC
B HaTypy OCHOBHHX OcCell 3ampoekToBaHoi OymiBmi. Po3ramryBaHHs OCHOBHHX oOcei

OyJIMHKY B1JIOOpakeHO B J0JaTKy B.
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B 3B’s3Ky 3 TuM, 1m0 Ha OydiBelbHOMY MaiJaHYMKy IMOCTIHHO MpAaIloe BakKKa
TEeXHIKa Ta PI3HOMaHITHI MEXaH14H1 3aCO0U, MMyHKTH Oy IIBEIbHOI CITKH 1HOA1 MOXKYTh OyTH
3pyiiHOBaH1 B mporieci OyaiBHuITBA. JJis TOro mo0 YHUKHYTH 3HAYHHUX 332 00CATOM poOIT
10 BIJIHOBJICHHIO 3pyHHOBAaHMX MYHKTIB OYyMiBEJIBHOI CITKH, OyJ0 NPUHHATO PIlICHHS
3aKOOPJIMHYBATH JOMOMIXKHI TOYKM (KyTH CYCIAHIX OYIWHKIB, TapaxiB, Ta CIeLiadbHI
MITKHA Ha HHX). 3aBJSKH [IbOMY B pa3l BAHUKHEHHs OTPeOU B BiAHOBJIECHHI 3pyHHOBAHOTO
NyHKTY OyA1BEJIbHOI CITKHA a00 331151 IIBUKOTO OPIEHTYBAHHS NMpUJIany B Oyab sSKid TOYIl
OyIiBeIbHOTO MaWJaHUMKa JIOCTaTHbO CKOPUCTATUCS (YHKIIEI0 «BibHA CTaHIIS» B
poOouoMy  MEHIO  €JEKTPOHHOro  TaxeoMerpa.  PosramryBaHHA — JONMOMIKHHMX

3aKOOPAMHOBAHUX TOYOK Bi,[[06pa)KCHO B 1OOATKy B.

2.4. OCHOBHI NPUHIIAIH MO0YI0BH BUCOTHOI Ie01e3UNYHOI OCHOBH

TouHICTh 1 TyCTMHa BHMCOTHHX MEpEX SKI CTBOPIOIOTBCA Ha IPOMHUCIOBUX
MaiTaHYMKaX 3aJIeKUTh BiJl TOUHOCTI PO3IJIAHYBAJIBHUX 1 3HIMAIBHUX POOIT, a TAKOXK BiJl
PO3MIpIB TEPUTOPII.

[mxenepHo — reoze3nyH1 poboTH 0a3ylOThCs Ha JepKaBHINA HiBenipHiN mepexi [ -1V
kiaciB. Hisemipui mepexi [ 1 Il kmaciB ckiagaroTh BHCOTHY OCHOBY, 3aBISKH SIKIM
BCTAHOBIIIOETHCS €JIMHA CUCTEMAa BHUCOT. [8]

Mepexi HiBemtoBanHs II — IV cTBoproeMo B 3aJIe’KHOCTI BiJl PO3MIPIB TEPUTOPIi, SKi
BKa3y€eMO:

[Tnoma Teputopii Knacu HiBenmoBaHHs

Bia 50 o 500 I, [T 1 IV

>>10>> 50 111 IV
>>1>> 101V
Mepexi HiBeTIOBaHHS K1 MTPOKJIATAEMO HA TEPUTOPIi MalJaHUUKY, XapaKTepU3yEMO

HaCTYITHUMUA TEXHIYHUMH XapaKTCPUCTUKAMM:
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Taomurg 2.6

XapakTepucTUKa Mepexi HiBEIIOBaHHS

IToxa3zuuku Kiacu HiBemroBaHHS
II III 1A
MaxkcumainbHa JOBXHHA X0y, KM:
MDK BUX1JTHUMHU ITyHKTaMU 40 15 4
M1 BY3JIOBUMHU TOUKAMHU 10 5 2

MaxkcuMaibHi BiJICTaH1 MiX
MOCTIHHUMM 3HAKAMMU:

Ha 3a0y/I0BaHUX TEPUTOPIAX 2 0.2 0.2-0.5
Ha HE 3a0y/I0BaHUX TEPUTOPISIX 5 0.8 05-2
JlommycTrMi HEB’SI3KU B MOJIITOHAX 1 5\L 10NL 20NL
T10 JIIHISIM HIBEJIIOBAHHS B MM, Ji€¢ B L

KM

[Tpu moOyA0B1 1HKEHEPHO — FEOJIE3UNYHUX MEPEXK HA TEPUTOPIT KPYIMHUX OYIBETbHUX
MaIaHYMKIB HIBEJIIOBAHHS BIJMOBIIHUX KJIACIB BUKOHYEMO 3TiAHO 1HCTPYKIISAM IO
HiBemoBauHto [ —IV kiacis.

[Ipu HiBemoBaHHI Ha 3a0yAOBaHIi TEPUTOPIi MpUJial BCTAHOBIIOEMO Ha ac(asbTi B
crietiayibHO 3p00JieH1 PoOiIMHUKOM 3ariauOyieHHs. Hikky mtatuBy HEOOX1HO 3aXUIaTh
B1JI IPSIMOTO TIOTI/IaHHS POMEHIB COHIIS.

Jnst mocnabiieHHs WIKIJJIMBOTO BIUIMBY BEPTHKAIbHOI pedpakiii, 00yMOBIIEHOT
TEIJIOBUM BUIIPOMIHIOBAHHSM BiJl HArPITUX COHIIEM IOBEPXOHb MU MOBUHHI CKOPOTHUTH
poOoumii yac Ha HIBEIIOBAHHS 1 IEPEHECTH MOTO HA MTACMYPHI JIHI a00 HIYHUI Yac.

OCHOBHUMH METOIaMH TOYHOTO 1H)KCHEPHOTO HiBEIIOBaHHS SBIISIOTHCS:

® METOJ TEOMETPUYHOIO HIBETIOBAHHS IPU KOPOTKUX BI3UPHHUX IMPOMEHSX, SKHM
BUKOPUCTOBYETHCS MIPU BUBYCHHI 0CaIOK (DYHIAMEHTIB 1 OyMiBETHbHUX KOHCTPYKITIN
0araTtb0X BHUJIIB CIIOPYI;

® METO/I TJPOCTATUYHOTO HiBEJIIOBAHHSI;

® METO/]I, 3aCHOBAHUM Ha BUKOPHUCTAHHI MIKPO HiBeJipa.

Posriasaemo METOA rCOMCTPHUIHOI'O HIBEJIFOBAaHHS KOPOTKHMH IIPOMCHSAMMU.
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MeToioM reoMeTpUYHOTO HIBEIIOBAHHS MOXXHA BHU3HAUYMTH PI3HULIO BHUCOT JBOX
TOYOK, po3TalloBaHuX Ha BiacTtani 10 — 15 M, 13 cepeaHbOIO KBaJIpaTHUYHOIO MOXHUOKOIO
0,03 /0,05 mMm.

Pi3HuUIIS BUCOT TOYOK, pO3TAIIOBAaHUX Ha BIJICTaH1 ICKIJILKOX COTEHb METPIB OJIHA BiJT
OJTHO1, BU3HAYAIOTKCS 13 CEPEAHBOI0 KBaIpaTUIHOO moxuokoro 0,1 /0,2 mm.

Taka BHCOKa TOYHICTH [OCSTHYTa B pE3YyJbTaTi MPUUHATTSA PSAYy BHUMOT TIO
MOCJIa0JICHHIO OKPEMUX JIKEPEI TOXUOOK:

® JOCKOHAIMM mia0ip npubopiB Ui HiBeIOBaHHSA. B HamoMy BHUMAAKy UM

npunagom sBisieTbes («Sokkia SET 600Sy);

e JIOCKOHAJIE BUBHAYCHHS I[IHU MOJIJIKH;

® BUTOTOBJICHHS CHEIIaJbHOI MPEIEH31MHOI MiJICTaBKH, SKa JI03BOJISIE MIHSITA BUCOTY

npuiaay 1 HIBEIIOBATH MPU ABOX TOPU3OHTAX MIPUIIANY;

® BHUKOPUCTAHHS CIELIATIbHUX BISUPHUX LIJIEH, SIKI MOKPAILYIOTh TOYHICTh BIJIJTIKIB;

® 3aXWCT NMPWIAAy BiJ TEIUIOBOTO BIUIMBY B YMOBAaX BIAKPUTOTO MOBITPSA CHEHIATIBHUM

TEIIO130JIAIIITHAM KOXKYXOM.

[Ipy BUKOHAHHI 1HXEHEPHO — TEOJE3MYHUX POOIT B BAXKKUX YMOBAX MOMKEMO
3aMIHUTH TEOMETPUYHE HIBEIIOBAaHHA HAa TPUTOHOMETPUYHE 3 KOpPOTKUMHU, 70 100 M,
MIPOMEHSIMU BI3yBaHHS.

TpuroHomMeTpruyHe HIBETIOBAHHS PO3NOIUISIOTh HA HACTYIHI BUIU:

® OJHOCTOPOHHE HIBEIIOBaHHS, KOJM BUMIPIOIOTh OJWH KyT Haxwuiy ( abo 3eHITHY

BIJICTaHb);
® JIBOXCTOPOHHE, KOJIM OJHOYACHO BUMIPIOIOTH IIi K €JIEMEHTH B KIHIICBHX TOYKaX
JIHIN;

® HIBEJIIOBAHHS 13 CEPEIUHU, KOJIU MPUIa]l BCTAHOBIIIOIOThH B CEPEIMHI MK TOYKAMHU.

HaiikpamuMm yacom [Jis BUKOHAHHSI TPUTOHOMETPUYHOTO HIBEIIOBAHHS € TMEPioj
YITKAX 300pa)Ke€Hb BI3SUPHUX IIIJICH.

TpuroHomeTpuyHe  HIBEIIOBAaHHS  KOPOTKMM  TPOMEHEM  IUJIECIPSMOBAHO
BUKOPUCTOBYBATHU B TIPCHKIA MICHEBOCTI JIJIs1 00 OCHOBH TOMOTpapiyHUX 3HOMOK, a TAKOX

CTIIOCTEPEXKEHB 32 0CAJAKAMH CIIOPYI.
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Ha  ocHoBi 3aTBEPKEHOTO POEKTY IPOBOJUMO  PEKOTHOCTYBaHHS
MOJIITOHOMETPUYHOT CITKH.

[lepen 3piBHIOBaHHAM MPOBOAMMO TIOMEPEAHI OOYUCICHHS HIBETIOBAHHSA IS
3HAXO/)KCHHSI BEJTUYMHHU TIEPEBUIICHb MDK HIBEIIPHUMH 3HAKaMU 1 OIIHKY $KOCTI
HiBEJIIOBAHHS.

PekoMeH0BaHO BHKOPUCTOBYBAaTHM HACTYMHI CHOCOOM 3pIBHIOBAHHS: KOpEIaTHH,
napaMeTpuyHui, By37iB (mpubiau3Huii). [1oairoHiB 3 CTBOPEHHSIM HOPMaJIbHUX PIBHSHB 1
PIBHSIHB MIOTIPABOK MO KPECICHHIO.

3piBHIOBaHHS CHUCTEMHU HIBENIPHUX JiHIN (MIOJITOHIB) BPAaXOBYE: CKIIAJAHHS CXEMH
3pIBHIOBaHHs; BCTAHOBJICHHS Bard HIBEIIPHUX JIIHIA; BU3HAYEHHS MOXJIMBUX 3HAY€Hb
BHUCOT TOYOK; 3pIBHIOBAHHS OJIMHOYHMUX JIHIA MK TBEpJUMHU IYHKTaMU; OLIIHKY TOYHOCTI
HIBEJIIOBAHHS IO pe3yJibTaTaM 3piBHIOBAHHS.

Bara niHili HIBEJNIOBaHHS OJHOTO KJacy BCTAaHOBIIOIOTH MPOMOPIINHO YHCITY
IITAaTUBIB B JIHISAX. SKIIO 4yKCciIO mITaTUBIB HA | KM X0y mpHOJU3HO OJHAKOBE AJIA BCIX
JiHIK, TO Bard OOYHMCIIOIOTH MPOIOPINAHO JOBXHHI KOXHOI JIaHKW. [Ipu cymicHOMY
3piBHIOBaHHI HiBemtoBaHHs III 1 IV kiaciB npu obuucnenHi Baru miHid IV knacy ix
JOBXHHY MHOKaTh Ha KOE(IIIEHT €KBIBAJIGHTHOCTI A=4. 3piBHIOBaHHS HIBEIIIPHUX MEPEK
I, III 1 IV xnaciB peKOMeHI0BaHO CIIOCOOOM IMOJITOHIB 1 BY3JIIB.

3piBHIOBaHHS CITOK HiBedoBaHHA [l kiacy BHUKOHYIOTH KOpeJaTHUM — abo
napaMeTpUYHUM CIOCOOOM, TICHS 3pIBHIOBAHHS CKJIQJIa€MO KaTajoTh BHUCOT ITyHKTIB
HIBEJIFOBAHHS.

Hipenipui xommu Il kiacy mpoxiamarOThCsS Tak, MO0 MapKd 1 TPYHTOBI penepu
PO3TaIIOBYBAJIUCh PIBHOMIPHO MO BCiii TepuTopii poOiT. HiBemoBaHHS BHKOHYETHCS
METOJIOM 00’ €THAaHHSI B IPSIMOMY 1 3BOPOTHOMY HampsiMKax.

[Tpu 3ryuryBansi HiBenipHoi Mepexi Il kmacy niBemtoBanns 1l knacy mpoknagaerbes
y BUIJISI/II OKPEMHX XOJIIB 1 MOJITOHIB, SIKI CIIUPAIOTHCS HA MapKH 1 pernepa HiBEIIOBAaHHS
BUILIOTO Kiacy. SAkmio citka HiBemtoBaHHA Il siBisleTbcs caMOCTIMHOIO OMOPHOIO CITKOIO,
TO BOHA OyAYETHCS Y BUIJISI/II CUCTEMHU 3aMKHYTHX TOJITOHIB. B 11bOMy BumNaaKy HiBemipH1
XOJIM MPOKJIANAIOTECS B MPSIMOMY 1 3BOPOTHOMY HampsMKy. Y 1HIMX BUnaakax xomu II1

KJIaCy HIBEJIOIOTHCS B OJTHOMY HAMPSIMKY.
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HisemoBanus [V kinacy BUKOHYIOTHCSI B OJHOMY HamlpsIMKY 1O CTIHHUM 1 IPYHTOBHUM
pernepam 1 [IEeHTpaM OMIOPHUX T'e0AC3NYHUX MEPEXK.

Jl5is BucoTHOTO 3a0€e3meueHHs OyAiBHUIITBA TPOMUCIOBUX MaiJaHUMKIB PO3BUBAIOTH
mepexi HipemtoBaHHs 11, 111, IV knacis. [7]

Bci poGotn Ha mpoOMHCIOBOMY MaigaHI BHKOHYEMO B €IHWHIM CHCTEMI BHCOT,
OPUMHATIN B P10/ BUIIYKYBaHb AJIs IPOEKTYBAHHS CIIOPYA. XapaKTEPHOIO OCOOIHBICTIO
CIeliaJIbHUX HIBEIIPHUX CITOK SIBJISIIOTHCS SIBHE 3MCHIIICHHS BIJICTAHEW MK pernepamu i
noBxuHamMu xomiB. [Ipu mpoMy 30epiraeTbcs METOAMKA JepKaBHOTO HiBemoBaHHs I[-IV
KJIACIB.

[Ipn 3Haxo/KEHHI PI3HMII BHUCOT TMOBEPXHI 3eMJIi METOJOM T'€OMETPUYHOTO
HIBEJIIOBaHHSI BUHUKAE JI€sIKa HEBU3HAYEHICTh B 3HAUYCHHI MEPEBUIIEHb B HACHIIJIOK TOTO,
10 pIBHEBI TOBEPXHI pI3HUX TOYOK 3emJli He TmapaienbHi Mk coboro. ILle
OOTPYHTOBYETECS HEPIBHOMIPHICTIO PO3MOAULY Mac 3€MHOI KOpH 1 1000BUM OOEpTaHHIM
3emuti. B 3ajiexHOCT] Bi NPUHIMIY BpaxyBaHHS HEMApaJeNIbHOCTI PIBHEBUX MOBEPXOHb
PO3PI3HAIOT, HOPMAaJIbHI, JAWHAMIYHI 1 OpTOMeTpuyHi BucoTu. [lpuiiHaTra cuctema
HOpPMaJbHUX BUCOT 3anpornoHoBana M.C. MononeHchkum.

HopmasibHi BHCOTH TOYOK BiJIPaxOBYIOTHCS IO HAMpsiIMKaM BUCKOBHX JIHIA Bij
noBepxHi kBazireoima. [loBepxHsi kBazireoina Oim3bka A0 MoBepxHI reoina. [loBepxHs
KBa3ireoiza BIJTHOCHO TOYOK 3€MHO1 MOBEPXHI OJJHO3HAYHO BU3HAYAETHCS MO 30BHIIIHEOMY
rpaBiTallifiHOMY TIOJMI0 3€MJli; BIJIHOCHO TOBEPXHI pePEepeHI] — eJincoiga MOBEPXHs
KBa3ireoia BU3HAYAETHCS 3 JOTIOMOTOI0 aCTPOHOMO — TPaBIMETPUYHOTO HiBEIIOBAHHS.

BuwmipsiHi mepeBuimieHHss Mk myHkTamu HiBemoBanHa | 1 Il kmaciB, a Takox
HiBemoBanHs [ kmacy BUMpaBisAIOTH MOMPaBKaMU 3a MEPEXif 10 CUCTEMH HOPMaTbHUX
BHCOT, SIKI OOUHCIIIOIOTHCSI HA OCHOBI ITPaBIMETPUYHUX BUMIPIOBaHb. [7]

[Ipy BuUKOHAHHI IHXKEHEPHO — TEOJIE3MYHUX pOOIT TIOMpaBKa y BHUMIPsHI
MEPEBUILECHHS, SIK TPaBUio, HE BBOAUTHCH. Lle 00ymMOBIIO€THCS ab0 BUKOPUCTAHHSIM
HIBEJIIOBAaHHS TEXHIYHOI TOYHOCTI, a00 JyXe MaJlol0 MPOTSKHICTIO BUCOKOTOYHHUX
HIBENIPHUX XOJiB. PasoMm 3 TuUM, mpu BUPOOHUIITBI psifa IHXKEHEPHUX POOIT BBEICHHS

MOMPABOK Y BUMIPSHI MTEPEBUIIICHHS OyBa€ HEOOX1THUM.
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JluHaMi4Hy CHCTEMY BUCOT JOIIIBHO BUKOPHUCTOBYBATHU JIJISl IHKEHEPHO — TEXHIYHHUX
PO3paxyHKiB, MOB’SI3aHUX 3 BpaxyBaHHIM POOOTH, siKa 3IMCHIOETHCS B TpaBiTallliHOMY
noJii 3emii, B MeTeoposiorii. [[ist oO4uucieHHs: pe3ynbTaTiB HIBEIIOBAaHHS MPH CTBOPEHHI

ACPKaBHUX I'COACINIHUX MCPCIK I[I/IHaMi‘IHi BHCOTHU HC BUKOPUCTOBYIOTBLC.

2.5. IIlpoekTyBaHHS Ta PO3PAXyHOK TOYHOCTi BUCOTHOI Ie01e3UYHOI OCHOBH

[Ipu mpoekTyBaHHI TpacH HIBEJIIOBAaHHA Kpalle BCHOTO PO3TAIIOBYBaTH IO
IIOCEMHUM, TPYHTOBUM JOPOTaM, YHUKAIOUM JUISTHOK MICIIEBOCTI 3 BEJIMKUMHU YKIJIOHAMH,
6onoramu, TOpQ’ THUKAMH.

B cknaai mepexi HiBentoBaHHS Il knacy MOBHHHO OyTH HE MEHIIE JBOX KYCTIB
penepiB MiJBUIIEHOT TOYHOCTI (IO TpU pernepa B KOXKHOMY), BCTAHOBJICHHX B MICIISIX, SIKI
HE MiJAal0ThCs OCIJaHHIO 1 BUiIydeHHIo. L[i pemepa BUKOPHUCTOBYIOTHCS ISl KOHTPOJIIO
pobouux perepiB Il knacy, siki BAKOPUCTaHI 1Jis CIIOCTEPIraHHs 3a 0CaJAKaMH Oy/I1BEIb.

3anpoekToBaHa HIBETIpHA MEpeka 3 BUXITHUMH ITyHKTamu A 1 B 1 Byznosumu — I, 11,
I, IV. Sxuo mepexa Oyae BUKOPUCTOBYBATUCH JUjisl 00 OCHOBU TOMOrpapiyHUX 3MOMOK,
ToAl Tpeba OI[IHUTH BETUYUHY IMOXMOKM BHU3HAUCHHS BHUCOTH pEMepy B HaWOLIbII
c1abKoMy MICIII MEpPEkKi, a TaKoXX 3HAUTHU MOXUOKY B3a€EMHOIO IMOJOKEHHS IO BUCOTI
periepiB aib.

[ToxuOka B TIEpeBUIICHHS MIX perepaMu a 1 b HeoOXigHa IJisi PO3paxyHKy TOYHOCTI
MOCHIYIOYUX KJIACIB HIBEJIFOBAHHS.

3 LUUTIO CHOPOIEHHS O0YHMCIIEHb B MEpEKl MOXKYTh OyTH OIyIIEHI HIBEJIpHI XOAU

MDK BY3JIOBUMH TOYKAaMH 1 OI[IHOYHUMH periepamMu. st 1ux 1ijieid MoKHa BUKOPHCTATH

hopmyy:

2 a2
=m h]{MLKM,

m
JI€ My, ¢y - CEPEAHS KBAJpaTUYHA MMOXMOKA HiBeMOBaHHS HAa | KM X01y; Ly - TOBXKHHA
JIHIT HIBEJIIOBAHHS B KIJIOMETpax.
Bara BumipsiHEX TIepeBUITIIEHb BU3HAYAEMO TI0 (POPMYITi:

pi = c\m?,
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Jie ¢ — LUIECHPSAMOBAHO Mifi0paHe YMCIo, SIKE JO3BOJSE BUPA3UTH Baru B 3pYyYHUX
OMHHIIIX. [9]

[TyHKTH BHCOTHOI OCHOBM 3aKpiIUIIOIOTHCS HIBENIPHUMH 3HAKaMu (perepamu ), siKi
MOBHHHI BIJITIOB1IATH HACTYITHUM BUMOTaM:

1.  3abe3nedyBaTé CTaOUIBHICTH MOJIOKEHHS BEPXHBOI POOOUYO YACTHHU 3HAKY B
Mepio/ii BCTAHOBIICHOTO Yacy;

2. MaTHl KOHCTPYKIIIO, sika 3a0e3nedye JTOBroTpuBajlie 30€pEKEHHS 3HAKy B
MicIil Horo 3aKJIagKH;

3. KOHCTPYKIlisl 3HaKy MOBUHHA OyTH MO MOJIMBOCTI MPOCTOIO, SIKa JO3BOJISIE
BUT'OTOBJIATU MOTO B 3aBOJICBKMX YMOBAaX 1 MEXaHI13yBaTy POOOTH MPHU HOTO 3aKJIaJaHHI.

He pexoMeH10BaHO CTIHHI HIBEJIpHI 3HAKW 3aKkjajaTH B CTIHU OyJIiBIi 1 CHOPYI,
30y/I0BaHMX HE MEHIIIE IBOX POKIB JIO TOTO SIK 3aKJIaJIal0Th 3HaK. MapKu 3aKjaaroThCs Ha
Bucoti 1,5 — 1,7 M, a penepa — Ha Bucoti 0,3 — 0,6 M Hag moBepxHEr 3eMil. B cTiHu
OyiBJI1 HE PEKOMEHIOBAHO TAKOK 3aKJIaJlaTy OlbIe OJHOTO 3HAKA.

B mpaktuii OyaiBHMIITBA BBaXKAETHCSA JIOBOJI €(PEKTHBHUMH T€OJIC3WYHI 3HAKU Y
BUrfisAl cBail. CBaifHl pernepa 3a0€3MeuyloTh HaJliHYy 30€pEKEeHICTh BHUCOTHOIO
MOJIOKEHHSI TEHTPY 3HaKa. Y MICIAX CIOCTEpIraHHsA 3a OCaJKaMH KpPYIHUX CIOPY]
3aKiaarThCcs (yHAAMEHTANbHI pernepa.

B nHamoMmy Bumanky, Biajie po3rantyBaHHs OyiBEIHHOTO MalgaHUYUKa 3BEJIO JI0 HYJIS
HEOOXITHICTh BIIAIITYBaHHS HIBEJIPHUX XOJIB, TaK SK Ha CYCIIHBOMY 3 3alPOEKTOBAHOIO

CIIOPY/100 OYAMHKY PO3TallIOBAHUM HIBEJIPHUN perep 2-To Kiacy 3 BiaMiTkoro 136,572 m.

Puc. 2.9 Cxema po3raiiryBaHHs ITyHKTY BUCOTHOI OCHOBU
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Buxozsuu 3 Toro, 1o HiBeNipHHA pernep 2-ro KJacy 3HaXOAUTHCS 0e3rmocepeIHbo Ha
OyaiBeNTbHOMY MalJJaHUYMKy, TOYHICTh CTBOPEHHS BUCOTHOI OCHOBH, B HAIlIOMY BHIIAJIKY,
OyZe MOpiBHIOBAaTH TOYHOCTI CTBOPEHHS HIBENIPHOI Mepexi 2-ro Kiacy, a TOYHICTh
nepeaadi BIAMITKM Ha MOHTQXKHMM TOPU30HT JOPIBHIOBATHME TOYHOCTI OJWHOYHOTO
BiUTIKy. B Hamomy Bumanky OyB 3acTtocoBaHuil HiBenip 3 kommeHcatopom SOKIA,
KOTpUH TEXHIYHO 37aT€H 3a0e3MeuuTd Nepefady BiIMITKHM HAa MOHTaKHUU TOPU3OHT 3

TOYHICTIO 10 1 MM.
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3. InKeHepHO-TeoAe3u4HI po00TH HA OYAIBeJIbHOMY MAWJIAHYNKY

3.1.TexHoJiorist po3MivyBaJIbLHHUX re0Ie3NIHUX POOIT

[IpuB’s3K010 €NEeMEHTIB 1HXEHEPHUX CIOPYJ Ha3MBalOTh T'€OJE3UYHl BUMIPH
BUKOHAHI JJI1 1X BU3HAYCHHS Ha MICIIEBOCTI 3a pe3yibTaTaMH TE€OJE3UYHOI IiATOTOBKH
MPOEKTY, 110 MOKa3aHo B 10AaTKy B.

Jnst 3pydHOCTI BHKOHAHHS T€OJIE3UYHUX PO3MIYYBAIBHUX pPOOIT, YHUKHEHHS
MOXJIMBUX TOXHOOK 3a Pe3ybTaTaMH T'€OJEC3UYHOI MiATOTOBKH IMPOEKTY PO3POOJISIOTH
(CKJ1a1a10Th) pO3MiUyBajIbHI KPECICHHS.

Ix cxnmanaroTh cxemaruyHo B Macmrabax 1 : 500 — 1 : 2000, a iHkomM i KpymnHille, B
3QJIEKHOCTI BiJl CKJIQAHOCTI CHOpPYAM ab0 YaCTUH CHOPYA, SKI PO3MILIYIOThCS Ha
MICLIEBOCTI.

Ha po3midyBalbHUX KPECICHHSIX IMMOKa3yIOTh: KOHTYPH CHOPYA;, iX pPO3MIpH;
PO3MILIEHHS OCEH; ITYHKTH I€0JIE3NYHOI OCHOBHU a00 TBEP/Il MPEAMETH 1 KOHTYPH, BIJT AKUX
BUKOHYIOTHCSI PO3MIUyBaHHS, €JIEMEHTH PO3MIUyBAJIILHUX POOIT 1 iX 3HA4YeHHS; rpadiyHO
300paxaeThes Cocid po3MidyBaHHs Ta HEOOX1AHI KOHTPOJIbHI BUuMipu. [10]

[Ipuknaza ckiamanHs po3MiuyBajJbHOTO KPECIIEHHS MpUBeIeHo Ha puc.3.1.

Puc. 3.1. Po3miuyBaHHS OCHOBHHUX OCEl OyJIUHKY

—>—— — IUPEKIII{ HUH KyT Ta JIOBKUHA PO3MIUyBaIbHOI JIiHIi;
o——e — TOYKH 3aKPITUICHHS PO3MITYBAIBHUX OCEH.
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VY npoeKTi BUKOHAHHS Me€0/Ie3NYHUX POOIT PO3B’SI3YIOTh TaKi OCHOBHI MMUTAHHS:

1. CTBOpeHHS Ha  MICIIEBOCTI  IUIAHOBOI Ta  BHCOTHOI  T'€OJE3UYHOI
PO3MIYyBaIbHOI OCHOBH.

2. Po3poOnsitoTh METOA MepeBIpKU CTIMKOCTI MyHKTIB IJIAHOBOI Ta BHCOTHOI
OCHOBH Ta MEPIOIUYHICTh MOBTOPHUX CIIOCTEPEKEHbD.

3. Po3po0isitoTh cXemMH 3TyIIEHHS IUIAaHOBOI Ta BHUCOTHOI OCHOBHM IpHU
MpoBeeHH1 OyAiBEIbHO-MOHTAXHHUX POOIT.

4. Po3miuyBaHHS B HaTypl TOJIOBHUX Ta OCHOBHUX OCEHl CIIOpY.

5. JeranbH1 po3MidyBaHHS CIOPY/I.

6. Po3po0sistoTh METOAMKY BUKOHAHHS T€OJE3MYHOr0 3a0e3MeueHHs OyiBEJIbHO-

MOHTQ)XHHUX pOOIT; METOJIX Ta TOYHICTh BUBIPKU KOHCTPYKIIIH B TUIaHi, IO BUCOTI
Ta BEPTUKAJIL.

7. BukKoHaBYi 3HOMKH.

8. CnocrtepexeHHs 3a nedopmallisiMu.

9. TepMiHM BUKOHAHHSI OKPEMUX €TaIlIB IPOEKTY.

10. TounicTe mepeaadi TOYOK IUTAHOBOI BHYTPINIHBOT PO3MIYYBAJIBHOI MEpEexi
CHIOPY/IM 3 BUXITHOTO HA MOHTQ)XHUW TOPU30HT CIIiJi KOHTPOJIOBATH IIJITXOM TOPIBHSHHS
BIJICTaHEH 1 KyTIB MK BIATIOBIIHUMH IMYHKTaMHU BUX1JHOTO 1 MOHTaKHOI'O TOPU30HTIB.

11. BucotHe po3MiuyBaHHS TIOJIOKCHHS KOHCTPYKIIM CHOPYAH, a TaKOX
MEPEHECEHHsI BIIMITOK 3 BHUXIJHOTO TOPU30HTY Ha MOHTaXHHUH, SK MPaBUIIO, CIIJ
BUKOHYBAaTH METOJIOM I'€OMETPUYHOTO HIBEIIOBaHHS a00 1HIIMM METOJOM, IO 3a0e3mneuye
BIJIMOBIJIHY TOYHICTH, BiJl PEIEPiB pO3MIUyBAIbHOI Mepexki criopyau. KuUTbKiCTh penepis,
B1JI SIKUX TIEPEHOCATHCS BIIMITKH, Ma€ OyTH HE MEHIIIE JIBOX.

12. Teome3udyHuii KOHTPOIb TOYHOCTI TEOMETPUIHUX MMAPAMETPIB CIIOPY/I MOJISITae
a) reo/Ie3nyHIi (IHCTPpYMEHTAJIBHIM) TEPEeBIPIll BIAMOBIIHOCTI MOJIOKEHHS €JIEMEHTIB,

KOHCTPYKITIH 1 YaCTHUH CIIOPYJ Ta 1HKEHEPHUX MEPEX MPOCKTHUM BUMOTaM y MPOIEC] ixX

MOHTaXYy 1 THUMYACOBOI'0 3aKpIIIeHHS (IIPH ONepariiHoMy KOHTPOJII);
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0) BUKOHABYOI re0/Ie3NYHOI 3HOMKH IJIAHOBOTO 1 BUCOTHOIO TMOJOKEHHS €JIEMEHTIB,
KOHCTPYKIII 1 YacTHUH CIIOPYJ, IOCTIMHO 3aKpIMUICHUX IMIC/Is 3aKiHYEHHS MOHTaXY
(YcTaHOBKH, YKJIaJJaHHSL. ).

13. Iloxubka BHMIpIOBaHb B TIPOIECI T€OJIE3UYHOTO KOHTPOJIO TOYHOCTI
TCOMETPUYHUX MapaMeTPiB CIOPY/, y TOMY YHUCIHI NMPU BUKOHABUMX 3HOMKAX 1HXXCHEPHUX
MepeX, MoBHHHA OyTh He Oinpmie 0,2 BEIMYMHM BIAXWIEHb, IO JIOMYCKAIOTHCS
OyIiBeIbHUMH HOpPMaMu 1 TpaBWIAMH, JEpPKABHUMU CTaHAApTaMU ab0 MPOEKTHOIO
JOKyMEHTAITI€TO.

14.  Micre 3akiaJKy 3HaKiB TOBUHHO OYTH BU3HAYEHO 3 YpaxyBaHHSIM CTIMKOCTI 1

30epexeHHsT iX y mepion OyaiBeTbHO-MOHT@XHUX pPOOIT. B HamoMmy BHManKy BOHH

3aKjIajeH] Ha OETOHHUX KOJIOHAX.

TouHicTh TOOYZOBH pPO3MIUyBaIbHOI Mepexki OyaiBeIbHOTO MaiJlaHYuKa CIij

[pUUAMATH BIJITIOBIIHO JI0 TaHUX, HaBeJEeHUX y Tabmui 3.1

CKII noOGya0oBH T€0/ie3MIHOI pO3MidyBajIbHOI OCHOBHU

Taomung 3.1

CepenHi KBaipaTUYHI MOXUOKU 110OYI0OBH 30BHINIHBOT 1 BHYTPIIIHBOT
reoJIe3NYHNX PO3MIUyBaIbHUX MEPEXK OYAUHKY (CTIOPYIM) M 1IHIIUX
pO3MidyBaJIbHUX POOIT, HE OLIBIIE
XapakrepucTuka Oy/1iBeb, HisentoBanHs nepenava
criopyn, OyAiBeIbHUX KyToBi Ha CTaHIlIl Ha | TI03HAYOK Ha nepegayda
KOHCTPYKIIIH TiHifH] BiMip- BUXIJIHOMY Ta | MOHTQXHHH | TOYOK, OCei
BUMIpio-BaRHs| | MOHTaXHOMY TOPU30HT 1O BEPTHKa-
TOpPHU30H-TaX, BiJTHOCHO i, MM
MM BHXI1JIHOTO, MM
1 2 3 1 5 6
MertaneBi KOHCTPYKIIii 3 I mm qns L io| 5" 1 2+10xH 142xH
b pe3epoBaHUMU KOHTA-KTHUMHU L
MOBEPXHAMU; 301pHi 15m, 15000
3a11300€TOHHI KOHCTPYKIITIi, HK‘i utst L monax 15
MOHTY-IOTHCSI METOJIOM camoQi- M
Kcallii y By3Jsax; OyaiBii Ta
criopyau Bucotoro monazg 100 m
a60 13 mporonamu Bia 30 M 110 36
M
Bbynuakm Bume HiXx 15 moBepxiB] 2 mm s L no| 10" 2 4+ 15x H 2+3xH
OyIiBJi Ta CIOPYAU BUCOTOIO BiJf L
73,5 M 10 100 M a6o i3 20, T 000
nporonamu Bifg 18 mo 30 m urst L ona 20
M
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Bynuuku 1o 15 moBep-xis; 3mMm agng L no| 15" 3 6+20x H 3+5xH
OymiBJjIl Ta CIIOPYAH BUCOTOIO JI0 L
73,5 M a60 i3 mporonamu Bix 6 M| T I5m, 5000
o 18 m st L monan 15
M
Bynuuku 10 5 moBepxiB; Oymiii| 4 mm s L no| 30" 5 10+50x H 5+10x H
Ta CIIOPYJU BUCOTOIO 70 15 M L
20 M, ——
5000
it L monax 20
M

[Ipy npoBeAEHHI MOHTAXKHUX POOIT BCTAHOBIIOIOTH B IPOEKTHE IOJIOKEHHS
€JIEMEHTH Ta BY3JIM OyIiBEbHUX KOHCTPYKIIi. ¥ MPOMUCIOBHUX CHOPYIaxX MiCls MOHTAaXY
OyZIiBeIbHUX KOHCTPYKI[N y MPOEKTHE IMOJIOKEHHS MPOBOASATh MOHTAXK TEXHOJIOTTYHOTO
yCTaTKyBaHHS.

MonTtax OymiBelIbHUX KOHCTPYKIIIM BHKOHYETHCS 3a pe3ylbTaTaMd Te0JC3HYHUX
pPO3MIYyBaJIbHUX POOIT.

MeTonuka BUKOHaHHS I€01e3NYHUX PO3MIYYBaIbHUX POOIT P MOHTAX1 €JIEMEHTIB

OyiBEJIbHUX KOHCTPYKIIIH 1 TEXHOJIOTTYHOTO YCTaTKYBaHHSI Ma€ CIUJIbHI PUCH.

3.2.HopMH TOYHOCTI reo/ie3HYHUX PO3MIiYyBaJIBLHUX POOIT y mpoueci

OyaiBHUIITBA

Po3midyBanbH1 poOOTH MPOTUIIEKH] Teoae3nuHuM BuMipam. [Ipuniunmu pizui. [lpu
re0JIE3MYHUX BUMIpax 3aCTOCOBYETHCS MPUHITUI OaraTOKPaTHOCTI BUMIPIOBaHb 1 BUCHOBKH
CepeqHbOro 3Ha4eHHs 3 HUX. [Ipu po3midyBaibHHX poOOTaX 3aCTOCOBYETHCS MPUHIIHIT
penykyBaHHs (TmonpaBok). Po30nBoYHMIT eneMeHT (FrOpU3OHTAIBHUN KYT, JOBXKHWHA JIiHII,
no3Hauka) OyJyeTbcs Ha MICIIEBOCTI OJHUM BifkiaaeHHs . [loTiM moOyaoBaHui eleMeHT
0araropa3zoBO BHUMIPIOETbCS 3a MporpamMaMu TeOAe3WYHUX BHUMIpIOBaHb. BuMipsHe
3HAYCHHS TOPIBHIOETHCS 3 MPOCKTHUM. PI3HUIIS MIX HUMH, 3BaHE PEAYKIII€I0, BBOJUTHCS
K TIOTIpaBKa B OOYTOBaHMM eneMeHT. [ KOHTpOoITI0 (BUKOHABYE KPECIICHHSI) OCTATOYHO
noOy/OBaHU €IEMEHT 3HOB BUMIPIOETHCS 33 TPOTPAMOI0 T'€OJE3MYHUX BUMIPIOBAHb.
BinxuneHHss Bil MPOEKTHOTO 3HAYEHHS HE TIOBUHHO TEPEBUIIYBATH HOPMATUBHOI

TOYHOCTI. [TpuHIIUIT TPYAOMICTKHIM, ajie 3aTe BUKIIFOYAE TPYO1 TOMUIIKH.
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Po3miuyBanpHi poOOTH MIAPO3AUISIOTECS HAa OCHOBHI 1 JeTanbHi. IIpu OCHOBHUX
pobOTax Ha MICIIEBOCTI pO30OMBAIOTHCS 1 3aKPITLIIOIOTHCS TOJIOBHI 1 OCHOBHI oci. TOYHICTB
MPUB'SI3KH TPOEKTY A0 MiCLIeBOCTI HOpMyeTbesa CHimom. Y pailoHax 06aratomoBepxoBOi
3a0yJI0BU - 5 CM , OJTHOIIOBEPXOBOI 3a0y0BU 8 cM , y He3abyaoBaHiil Teputopii - 10 cm.
[11].

Jlo nmeTanbHUX PO3MIYYBAJIBHUX POOIT BIAHOCSATHCS PO3OMBKH MPOMIXKHUX OCEH.
TouHicTh nmeTanpbHUX pPAa30MBOK XapakKTEPU3YEThCS MimiMeTpamHu. Tak, IOIyCTHME
BIJIXHJICHHSI OCl KOJIOHH B HIDKHBOMY MEpETHHI Bil po30mBouHOI oci - 5 mMM. TouHicTh
PO30MBKU OCell KOJIOH IOBUHHA OYyTH BUILIE.

[IpoekTHa TOYHICTH ONMKMCYETHCS €IEMEHTaMH, HaBeJIcHUMH Ha puc.3.2 [12].

Lo | | | . . .
— | Lo — npoexmuuti po3mip; Lyax u Lyiy — Oonycmumi
| o . .
Lmax | ! R MAKCUMATbHULL | MIHIMATbHUL po3mipu;, OB U O -
I L . . . .
LN | On : o : 00onycmuMi 8epXHE I HUNCHE BIOXUNEHHS 8IO
=i< >e > NPOEKmHO20 posmipy;, A - noie OOnycKy
|
| ¢ A )
< ]

Puc.3.2. Cxema eaemMeHTIB MPOCKTHOT TOUHOCTH

daktuyHui po3mip abo QakTtuuyHe crtaHoBuine L (Hampukmazm , MOJOXEHHS OCI
KOJIOHM) TOBUHHI OyTH B MexaX Lyy - Lyax. 3a ix mexamu - rpy0Oa momuika. I, sk
HACJIJO0K, IEMOHTaX BUKOHAHOI poOOTH. By/aiBenbHI HOPMHU 1 MpaBuiia sl PI3HUX BUIIB
OyIiBeJbHUX poOIT (3a11300€TOHHI KOHCTPYKIIi 301pHI, MOHOJIITHI, OCHOBHU 1 PyHJIaMEHTH
1 T. J1.) HOPMYIOTb IONMYCTUMI Op U Oy BIAXWICHHS: O - MO3UTUBHE, Oy - HETATHUBHE.

Homnyctumi BigxuneHHs o, Hopmosani CHillamu, € cymapaumu. Bonu ckiagarorscs 3
MOXHOOK Or TeOAE3WYHUX PO3MITOUHUX POOIT, MOXHOOK Oy BUroToBIIOBAIBEHUX POOIT,
MOXMOOK Oyn MOHTaXKHMX paboT. IloxuOku HezanexHl. OTxe, 3aCTOCOBYHOYH TEOPII0
noxubok & 2 = &’ + 8y® + Oy, MaEMO OJHE PIBHAHHA 3 TphOMa HeBigommmu. 1106
BUPIIIUTHA HOTO, HEOOXITHO BBECTH [I0JIATKOBY YMOBY. 3a3BHuail BUPIIIYIOTH 32 YMOBH
PIBHOTO BILIHBY MOXHOOK: 8p = 8y = Sy. Y 1[bOMy BHIAAKy oTpuMaeMo 8r=8/N3. TouHicTs

reoac3n4yHux BI/IMipIOBaHB XapaKTCPU3YETHCA CCpC,IIHiMI/I KBaaApaTUIHUMHU moxXuOKamMu

45



mr=8/3=8/3V3  (8r — rpaHnMdYHA MOXWOKA TEOAE3MYHMX BHMIpIOBaHB). | OCTaTOYHA
po3paxyHKoBa popmyiia
mr =0.2 5.
3a 3apanuMm CHillamu 6 po3paxoBy€eThCSl TOUHICTD JE€TAIBHUX PO3MITOUYHUX POOIT.

Jlyst ciopy 1 miABUIIEHOT TOYHOCTI MOHTaxy (Hampukian, AEC) mpuitmators mr = 0.1

TouHICTh KyTOBHX, JIHIMHUX 1 BUCOTHUX BUMIPIOBAHb IMPH ACTAIHHUX PO3MITOYHUX
poboTax 3aniexxHo Bia Tumy OyaiBens HopmyeTbes s CHill 3.01.03-84 [14]. Bumoru 1o
TOYHOCTI HaBeJIeH1 B Ta0xa 3.2.

[Ipu3HauenHs ToyHOCTI 3a Tabna. 3.2 mpu po30MBKax Ha BUXIJHOMY TOPH3OHTI
BUPOOJISETHCA HA KJIAC BUIIE, HDK CIIIJT 32 XapaKTePUCTUKOIO CHOPYIKYBAaHOTO OyAMHKY.
[le HeoOximHO mJisi 3a0€3MeYeHHs] HOPMAaTUBHOI TOYHOCTI MOOY0BH pO30MBOYHOI MEpPExKi
Ha MOHT@)XHOMY TI'OpPM30HTI (Ha HACTYHNHMX IOBepxax OyaiBii), OCHOBOI SIKOTO €

PO30MBOYHA MEpEKa Ha BUX1THOMY TOPU3OHTI.

Tabmuns 3.2
Cepenns kBaipaTHyHa MOXUOKA BUMIPIOBAHb
Xapaktepuctuka OyaiBenb Ta ix KYTOBHX JTHIAHUX NIEPEBUILICHb Ha
KOHCTPYKITIH CeK BIJIHOCHI CTdmLii, MM
Cnopyau Bucotoro Big 100 1o 120 m abo 5 1/15000 1
¢ mposibotami Big 30 10 36 M
Bbynisni Buie 15 nmosepxis abo 3 10 1/ 10000 2
npoJsiboTamu BiJ 18 1o 30 m
Byaunku Big S 1o 15 nosepxis abo 3 20 1/ 5000 2.5
poJIboTaMu 618 M
Bynunku 1o 5 nmoBepxiB ado 3 30 1/ 3000 3
MPOJIBLOTaMHM 10 6 M

JlificHa TOYHICTh PO3MITOYHHUX POOIT XapaKTEPU3yEThCs (PAKTUYHUMU BiIIXUICHHSIMU
0;=L;—Ly, ne L ;- niiicanii po3mip . [IpupoaHo , MOBUHHA BUKOHYBATUCS YMOBA O ; <

O. Buznauensst pakTHUHUX BIAXWIEHb O; HA3MBAE€THCS BUKOHABYOI 3IOMKOIO.
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VY reonesii 6 5 u O y cumerpuuHi. (IloxuOku, piBHI 32 aOCOMIOTHOK BEIMYUHOIO 1
NPOTUJICKH] 32 3HAKaMH , PIBHOWMOBIpHI). Y OYIIBHHMITBI , TOPSAI 3 CHUMETPUUYHUMU
BIIXWJICHHSIMU , MOXYTh OyTH HE CHUMETpHuHI. Tak , BIIXWJICHHS BIAMITOK OIOPHHUX
MOBEPXOHb (PYHIAMEHTHHUX OJIOKIB il KOJIOHH (JTHO CKJITHOK) JTOIYyCKAIOThCS TITBKU B O1K

3menieHHs : 0, -20 Mm. Y 1bOMY BHIIJKy TOJOXKEHHS KOJOHH MO BUCOTI KOPUTYETHCS

ni1MBO0 OeTOHY i1 ii ocHOBY. [Ipu 6, >0 noBoAUTHCS 3pyOaTH THO CKISTHKU

3.3. ExemMenTH reoe3n4HuX po3MidyBaJIbHUX POOIT

EnemeHTamMu reoJie3M4HUX PO3MITOYHHMX POOIT MPUMHITO BBaXKaTH IMPOEKTHI KYTH,
BIJIPI3KH, TOYKH 3 MHPOSKTHUMH BIIMITKaMH, JIHIT MPOEKTHOTO YXWIYy, SIKI HEOOX1THO
o0y IyBaTH JJis [IEPEHECEHHS IPOSKTY IJIaHyBaHHS 1 3a0y/10BU 3 IJIaHY Ha MICIEBICTb.

Jns moOynoBU TPOEKTHOrO KyTa Bu, Bim jdiHili AB (puc. 3.3, a) Ha MicueBocCTi
MIPU3BOJISATH TEOJOJIT HAJl TOUYKOIO A B poO0Ue MOJOXKEHHS, 3aKPIIUIIOIOTh JIIMO, HABOSATh
30poBYy TpyOy Ha Touky B 1 6epyTh BiIIIK B, py KJI . TloTiM 710 115OTO BIAJIIKOM JOAAOTH
3HAYeHHS TPOEKTHOTO KyTa, AKIIO KyT BIAKIANAIOTH MO XOAY TOJMHHUKOBOI CTPUIKH
(SKIIO0 TIPOTU XOJY TOJWHHUKOBOI CTPUIKM - 3HAYEHHS MPOEKTHOTO KyTa BIIHIMAIOTH).
OOuncieHnid BIJJIIK BCTAHOBJIOIOTh HAa TOPU3OHTAJBHOMY KOJI 1 Ha MICHEBOCTI
3aKPIUTIORTHh TOUKY Ciy. il moBTOprotorh mipu KII 1 3HaX0aa1Th TOUKY Cin.. OTpuMaHUt
BIJIPI30K MK TOYKAMH JUISITH HABMOUI 1 OTpUMYIOTh TOUuKy C, siKa BIAMNOBIJA€ 3HAYEHHIO

MPOEKTHOTO KyTa. J[JIs1 KOHTPOJIt0 MOOYA0BaHUN KYyT BUMIPIOIOTH CIIOCOOOM ITPUHOMIB.

o 20M
B
~8 ¢-----—"] Ci 5%«
e
BTN TC AN Y °C
Ckn

Puc.3.3. Cxema noOya0BU IPOCKTHOTO KyTa
3a JIONIOMOTO0 TeoaoJiTa (a) 1 pyjeTku (0)
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YacTo Ha OyAiBebHUX MailJaHYMKAaX BUKOHYIOTH MOOYOBY MpsSMHUX KyTiB (puc.3.3,
0) 3a JIONOMOIOK pYJIETKH, BHKOPUCTOBYIOUM BIJIOMI BJIACTMBOCTI "€rHIeTchKOro"
TPUKYTHHUKA 3 BIIHOMIEHHSAM cTOpiH 3:4:5. JIyg 1boro BiJ BEPIIMHUA A MPSMOTO KyTa IO
niHii AB BiikiIagaroTh BiIPI30K KpaTHUM 3, Hampukiaag 6 M, 1 OTpUMYIOTh TOUKy B. Bin
TOYOK A 1 B miniitHUME 3aciukamu 31 CTOpoHAMH BiAmoBigHO 8 1 10 M oTpuMyt0oTh TOUKy C
[TOBYIOBA IMTPOEKTHOI'O BIZAPI3KA HA MICIITEBOCTI
[I{o6 oTpumaTH MPOEKTHE TOpU30HTAIBHE TTpoKIaganHsa d Ha micueBocTi (puc.3.4 )
HEOOX1IHO BiAKIAcTU Biapi3ok D Bim Toukn A mo HampsMmky mdiHii AC, oGuucneHuii 3a
dbopmynorw: D =d - 6Dk + 0Dy + oDy,
ne 0Dy = 9l - d/ly - mompaBka 3a KoMnapyBaHHs MipHOTO npuiiany (lp - HOMUHAJIbHA
JTOBXHHA npuiany ol - moxubOka B JOBXKHHI PUIaay);
oD = o (t - t)d - mompaBka 3a pIZHUINI0 TEMIEpaTyp BHUMIPIOBaHHS Ta
KoMIiapyBaHus (o - koedilieHT miHiHOro po3mupenHs craii, pisauii 12 - 10°6);
8D, = +2dsin*(v/2) = h%*/2d - mompaBka 3a Haxun JiHii (v - KyT Haxwiy, h -
MEPEBUIIICHHS MK KIHIIEBUMU TOYKAMH TIPOEKTHOTO BiIpi3Ka);
8D¢= + 8f%/3d =+2.67 f?/d - nompaska 3a mpoBucaHHs (IIPOTMH) PYJIETKH a0o
ctpiuki (f - cTpina mporuHy, Ky BUMIPIOIOTh HATATHYBIITN PYJIETKY Y3/IOBXK CTIHH).
[HOMI, mpW NiHIKHUX BHUMIpaxX MIPHUMH CTPIYKAMH 1 PyJIETKAMH BUKOPHCTOBYIOTH
piBHsIHHS cTpiuku ( pyaetku ) : L = Lo +0Lx + ot - tg)lo, B sSKOMy [ONpaBKU 3a
KOMITApYBaHHS 1 TeMIlepaTypy MNpW BUMIpl JIIHIM BBOJATH 31 3HakoMm "+" | a mpu

"nn
- . o

BiJIKJIa/IeHH1 (1T0OYI0B1) MPOEKTHUX BIJICTAHEH 31 3HAKOM

Puc.3.4. Cxema nmoOy10BU IPOSKTHOTO BiApi3Ka

Ipuxnao. OGUMCIUTH TOBXKWHY BiIpi3Ka, SIKUM CJI1JT BIAKIACTA HA MICIIEBOCTI, 11100

OTpUMAaTH NMPOEKTHUI ropu3oHTaNbHUH BiApi3ok d = 50.000 M, AKIIO MOMpaBKa B JOBXKUHY
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20 -MeTpoBOi cTajieBOi pyJeTKH 3a kommapupoBanue o/ = +9.0 MM , Temmeparypa
KoMItapyBaHHs t = 20°, Temmneparypa moBiTps pu moOya0Bi Biapizka t = 4°C, HaxwI JiHi{
v =2°30" (a=0.000012, h=2,183 M, cosv=0,999048.

Piwenns. IlonpaBKku B JOBXKUHY JiHII:

dDy =+9.0 (50.0/20) = +0.022 m;

8D;=12-10%(4 - 20) -50.0 =- 0.010 m;

8Dy = -2 -50.0 sin*(2°30' /2) = - 0.039 m.

D =50.000 - 0.022 + 0.010 + 0.039 = 50.027 m.

[ToOGynoBa Biapi3ka 3 MiJBUIIEHOK TOYHICTIO (BIIHOCHOIO MOXMOKOI MOPSAKY 1/
10 000) BUKOHYIOTH B HACTYMHIN MOCIIJOBHOCTI. Y 3aJaHOMY HAaINpsSMKY BiJ MOYaTKOBOI
TOYKH A 3a JOMOMOTOI0 TEOJIOJITa MPOBIMIAIOTH JIHIIO 1 3aKPIUIIOITh KIJTOYKAMH 3
IJIaJIKOK BEPXHBOIO MOBEPXHEI0, 3 BIJACTAHHIO MIX HHUMH PIBHOMY JIOBXKMHI MIPHOIO
npwiany. Ilicnst 3akpilieHHS [UIMX MPOJIbOTIB  BIAKIALAIOTH PYJICTKOI 3aJIHIIOK
MIPOEKTHOTO BIJIpi3Ka 1 OTpUMaHy TOUYKY B 3aKkpiIuIiol0Th KIJIOUKOM, /10 BEPXHBOI TOBEPXHI
sakoro npuburta nomika posmipom 10 x10 cm. Ha gomni B Touri B' ToHKO BiaTOYeHUM
OJIIBIIEM HAHOCSTH MOIMEPEYHHI J10 JNiHIl mTpuX. BUKOPUCTOBYIOUM TEOAOMIT, HA BEPXHIN
MOBEPXHOCT! KIJIOYKIB 1 Ha JOIILI MPOKPECIIOTh OJIBLEM CTBOpHI pucku. [loTiM mo
KUIKAM B HANpsSMKy CTBOPHUX PHCOK YKIAIalOTh MIPHUWA TIpWIaJ 1 HATATYIOTh 3a
JOTIOMOTOI0 TUHAMOMETpa 3 PEKOMEHJIOBAHOK B MAaCHOPTI MIPHOrO NpWjIaay CUJIOH0
(3a3Buuait 50 a6o 100 H). 3agniii cnocrepirad moe€aHye MOYATKOBUN IITPUX MpUTIAAy 3
TOYKOI0 A 1 mojae KoMaHAy 'TOTOBO", a TepeAHiil crmocTepirad Ha CTBOPHIA pucIi
HINUIBKOI0 (DIKCYE TMOJOKEHHS KIHIIEBOro MITpuxa npuiiany 1 Bianosigae " €". dikcailito
MPOJHOTY MOBTOPIOIOTH JIBa- TPU pa3d i 3 OTPUMAHUX TOUOK HA TEPEAHHOMY KIJIOUKY
BUOWPAIOTh CEPENHE TIOJMOKEHHS 1 TMPOKPECITIOTh M0 JIHHIMII TOHKUA MITPUX,
MEPIICHIUKYJISIPHUI O CTBOPHOI PUCKHU. Y TaKOMY 3K MOPSJAKY BIJIKJIQJArOTh 1HII LI
MPOJILOTH 1 BUMIPIOIOTH 3AJTHIIIOK.

[Ticnst po3paxyHKy 1 BBEICHHsI MOMPABOK 3a KOMITApyBaHHS, TEMIIEPATypy 1 HAXUI
JiHII TIOPIBHIOIOTH OTPUMAaHE 3HAYCHHS C MPOCKTHUM 1 BHUPOOJISIOTH pPEayKyBaHHS
(xopuryBaHHs TOJIOKEeHHsA) Toukd B'. OTpumany Touky B 3akpimiioioTh MNOCTIHHUM
3HAKOM, a JIiHII0 AB U151 KOHTPOJIIO 00OB'SI3KOBO BUMIPIOIOTH Y 3BOPOTHOMY HAIPSIMKY.
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[NEPEHECEHHS B HATYPY ITPOEKTHOI BIJIMITKH

[lepeHeceHHsT TMPOEKTHUX BIAMITOK Ha KOHCTPYKIII cropyau abo oOHOCKY
BUPOOJIAIOTh BiA Halbmmxdoro pemnepa 3 Bigomowo BigmiTkoro Hp=2N.N (N -
nByx3HauHoe uucio). [loTpebye Tak mpoBecTHm pHUCKYy depe3 Touky B (puc. 3.5),

po3TamoBaHoi Ha OOHOCII, MO0 1i BiAMITKa JOpPIBHIOBaja MPOEKTHOMY 3HAUYEHHIO

Hyp=H,+0.04N

Fii b HOCKa
B

PiBens moBepxHi

Puc.3.5 . [ToOyaoBa TOYKY 3 IPOEKTHOIO BiIMITKOIO

JI1st IbOro HiBEJIP BCTAHOBIIOIOTH NPUOIM3HO MOCEPEUHI MiZK penepoM 1 Toukoro B,
MPUBOATH MOTO B poOoUe TMOJIOKEHHS 1 OEpyTh BIIJIIK «a» MO YOPHIM CTOPOHI PEHKH,
BCTaHOBJIEHOT Ha perniepe. OOUUCIOTh TOpU30oHT npunany /11 = Hpn + a, Big sKOTO
BIJIHIMAIOTh MIPOEKTHY BIAMITKY 1 OTPUMYIOTh BIIIIK 6 = 1] - Hnp. IloTiM nepecyBaroTh
peliky Ha Toulli B mo komaHai crmocrepirada Bepx abo BHHM3 J0 OTPUMAHHS OOYMCICHOTO
BIINTIKY «B», 3BaHOTO "MIPOEKTHOI peiikor". YV 1bOMy BHUIAIKYy M'ATKa (HYJb) pEeHKH
nepeOyBaTMe Ha HEOOX1HIM MPOEKTHINA BUCOTI , SIKY BIJ3HAYaIOTh OJIIBLIEM a00 KPenI010
Ha crnopyai. AHajoriydHi nmoOyZoBH Ta OOYHMCIEHHS AJii KOHTPOJIIO BUKOHYIOTH MpHU
3MIHEHOMY FOPU30HTI MIPUIIALY .

[Ipn HeoOximHOCTI MOOYAOBH TOYOK 3 MPOEKTHUMH BIIMITKAMHU 3 IIABUIICHOIO
touHicTiO (CKII BUMiproBaHHS MEPEBUIIEHHS HA CTAHIIIT MEHIIIe 2 MM ) BUKOPUCTOBYIOTh

TO4YHI a00 BHCOKOTOYHI HIBEJNIpU 1 IITPUXOBI perku. IIpu 1ipoMy HEpiBHICTH IUIeYel Ha
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CTaHIli JOMYCKAEThCS HE OUIbIEe SM, BUCOTA BI3SUPHOIO MPOMEHS HaJ MEPEIIKOJIO0 - He

mediIe 0.2 m.
I[TOBY/JIOBA B HATVYPI JITHII 3AJAHHOI'O YXWNJIY

Bix touku B, 3akpimienoi Ha wmicieBocTi abo mo3HadeHoi Ha OOHOCII, HEOOXiTHO
noOyayBaTu JiHit0 3 yxuwiaoMm i = 0.ON uepe3 touku 1, 2 1 3 (puc.3.6), mo3HadeHi Ha
MICIIEBOCTI TOPIISIMHU KiJI0UKiB 200 puckamu Ha oOHocIll. Bigctans Mixk Toukamu d v = d 1

2=d2_3:10M.

Puc.3.6. Cxema o0y 10BH JIiHIT 33]JaHOTO YXUITY

CroyaTky BH3HA4arOTh BUCOTH TOUOK 1 , 2 1 3 3a popmysoro Hi = HB + 1. di , moTim
00UYHCIIOIOTH "MIPOoeKTHI peiiku y rux Toukax b;=I'Il - H;, rne I'Tl = H; + b.

BcranoBimoro4n nociJoBHO peliky B Toukax 1,2,3, omyckarouu abo miHIMaiouu ii 10
THUX TP, TOKK BUIIIK MO HIN BUSIBUTHCS BIAMOBIIHO PIBHUM bj, by, bs,, a m'sTka pelku
nepebyBaTuMe Ha MPOEKTHUX BHUcoTax. [Ipsma, depe3 BiAMIYEHI TOYKH, 1 Oyae JHIEIO
3a/1aHoro yXwiy. JlJiss KOHTPOJIIO TIEPEHECEHHS B HATYPY JIiHI1 33JJaHOT0 YXHUITy BUKOHYIOTh
0 IBOX CTOPOHAX peUKH abo MpH IBOX OOPisiX MpUiiay.

[TobynoBa miHiT AB mpoeKTHOTO yXUiTy MOXUINM ITpoMeHeM (puc.3.6 a ) 311iCHIOITh
B HACTymHOMY TOpsiaKy. CriouaTKy BUHOCSTH B HATypy MPOEKTHI MO3HAYKH TOUOK A 1 B.
[ToTIM BCTaHOBIIIOIOTH HIBENIP HAJl TOUYKOK A Tak, 00 OAWH 3 MiAMOMHUX I'BUHTIB OyB
HaIpaBJICHUI B CTOPOHY TOYKH B 1 3 OT0 TOMOMOT0r0 HAaXWISIFOTH 30POBY TPYOy HiBeipa
JIOTH TOKHU BIJJIIK O PEMIli, BCTAHOBJICHOI Ha MPOEKTHOI MO3HAYKU B Toulll B, He Oyne
JIOPIBHIOE BUCOTI MIPHJIATy HaJ TOYKOIO A. Topiii BCIX MPOMINKHUX KUIOUKIB MK TOYKAMU
A 1 B BCTaHOBJIIOIOTH B MPOEKTHE MOJOXXEHHS IO BIUIIKY MO peilli, piIBHOMY BHCOTI
npuiaxy Hajg Toukoro A. JIiHIIO TPOEKTHOTO yXWIy MOXXHA BHHECTH 3a JIOIIOMOTOO
TEO/OJITa, 110 3HAXOJUTHCS Haa TOYKOK A. JIJis mbOro BI3UPHY BICH 30pOBOi TpyOU B
nosiockeHH1 KJI HaxumstoTh 70 OTpUMAaHHS BIIIKY MO BEPTUKAIBHOMY KOJIy PIBHOTO V +

MO, ne v - KyT Haxuily, BIAMOBIAHUM MTpoeKTHOMY yxuity, MO - Miclie HyJs .
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Puc.3.6 a. Cxema nmoOya0BY HAKJIOHHO1 JTiHIT

CITOCOBU JETAJILHOI PO3MITKU KPYT'OBOI KPMBOI

VY OyxiBenbHIA MPaKTHUIN 3aJI€KHO Bl YMOB MICIIEBOCTI BUKOPUCTOBYIOTH TaKi
CIIOCOOM JIeTaabHOI PO3MITKHA KPYTOBUX KPHBHX: MPSIMOKYTHHX KOOPJAHHAT, TPOAOBKECHHIX
XOpH, KyTiB 1 1H. HalOUIbII TOYHUM 1 IOMTUPEHUM € CIOCIO MPSMOKYTHUX KOOPJUHAT, IO
nepeadavae 3aKpilyIeHHS TOYOK dYepe3 3aJaHy BIJACTaHb k Ha KpHUBIM 3a JOMOMOTOIO
OOYMCHEeHHS 1 BIAKIAJACHHS MPSIMOKYTHUX KOOPAMHAT LMX TOYOK BiJ MOYATKy ab0 KIHIA

KpuBoi (puc. 3.7) 3a hopmynamu:

Xi=R sin @
Y =R (1-cos@)= 2R sin 2(p/2)

X»=R sin 2¢
Y>=2R sin2 (2¢/2)

X,=R sin n@
Y,=2R sin 2(n@/2)

Pnc.3.7.Cxema

ne ¢ = k180/nR - - IleHTpanpHuii KyT KpWBOi, BIIMOBIIHUN 1HTEpBaTy po3MiTKH. [lpu
paxiyci 3aokpyrienns 10 200 M kpuBy 3a3Buuail po30UBAIOTh Yepe3 5 M, MPHU BEIUKUX
panaiycax - uepe3 10 a6o 20 m.

[IOBYIOBA CTBOPHU TA ITOXMJIOI IVIOIIUHUA. JIASEPHII BI3HP .

[Tin cTtBOpamMu po3yMmitOTh BEPTUKAIBHY TUIOMIMHY, IO MPOXOIUTH Yepe3 JIBl TOUKH.
CTtBOp Ha MICIIEBOCTI MOKHA MOOYAYBaTH 3a JI0NIOMOTOIO:

1 ) ctpyHu ( MPOBOJIOKU, HUTKH) ;

2 ) KOJIMAIiiHOI IUIOIMIMHI TEOMOJITa 1 CHEHIaJIbHUX T'e0JAC3UYHUX IPHIAIiB
BEpPTUKAIBHOTO MpoeKkTyBaHHs ( PZL, 3eHiT - 110T) ;

3 ) mazepaumu mxepenamu ceitia (JIB -5M ) .
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[Toxubka cTpyHHOTO crioco0y oOyMOBJieHAa KOJWBAHHSMU CTPYHH 1 BiJBa)KyBaHb 3a
JIOTIOMOT OO SIKMX 3HOCSTh OCHOBHI OC1 Ha Oy/iBeJIbHI KOHCTPYKIII 1 JOocsATa€e MPUOTU3HO 2
o 4 MM,

TouHicTh MOOYIOBM CTBOPY ONTHYHUMH 1 JIA3€PHUMHU TPUIAJaMU BHU3HAYAETHCS
MPUIaJOBUMHU MTOXMOKaMH, BIUTUBaM O14HiM pedpakiii 1 ckianae 6au3bko 2 MM Ha 100 M.

[Toxuna npoekTHa ronmHa Ha MicieBocTi ABCD Oynyerbess HaCTYyITHUM YMHOM. Y
yotupbox Toukax A, B, C, D ( puc.3.8) 3a0uBaroTh KUJIOYKHU TakK, 100 BEPX KOKHOTO 3 HUX
po3TamryBaBCs Ha TMPOEKTHIM mo3Haumi i jganoi toukn HA, HB, HC, HD.
BcTaHoBIIOIOTE HiBEIP HAJl TOUYKOIO A, PO3TAIIOBYIOYM MIAMOMHHI IBUHT 3 B HaIPSMKY

ctoponu AB, a migiiomui rBuHTH 1 12 B HanpsAMKy ctoponu AD .

Puc.3.8. CxeMa nmoOy10BU IPOEKTHOI MJIOMIKHI (BUJT 3BEPXY)

OOepraHHsIM TBUHTIB 1 1 2 HaXuisOTh 30pOBY TpyOy HiBenlipa 10 OTPUMAHHS IO
peiIll, BCTaHOBIEHOT Ha KUTOYOK D BiutiKy [, piBHOTO BHCOTI NMpuUaay HaJ KUIOYKOM A.
[ToTiM Bi3ylOTH Ha peEiiKy, MOCTaBJIEHY Ha KUIOK B, 1 obeprarouu migloMHUN TBUHT 3
JIOMararoThCcsi 3HOBY BiWIIKy piBHOro I. IlepeBipstoTh KOHTPOJbHUN BIIJIIK IO peMili,
piBHumii 1, Ha kinouky C. Ilicns nporo 3a0MBalOTh MPOMIXKHI KIIOYKH, K1 BCTAHOBJIOIOTH
BIJIHOCHO TOXWJIOTO BI3UPHOTO MPOMEHS 3a JOMOMOIOK pelKu abo BIXH 3 ILJIKOM,

3aKpiIIeHOMY Ha BUCOTI npuiany | Hag Toukoro A. [14]

3.4. Cnocoou reoie3HIHUX PO3MidyBaJIbHHUX POOIT

3aCTOCOBYIOTHCS TPH CIIOCOOU: aHANITUYHUH, TpadoaHamiTHIHUHN 1 TpadiuHui.

AHamiTuuHui crnocid € ocHOBHMM. 3abe3rneuye HEOOXIJHY TOYHICTh OCHOBHHUX
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PO3MITOUHMX POOIT y 3a0yaoBaHiil Teputopii. JloBxkuHu JiHIM o0uucaoThes 10 0.01 M,
Kyt - 10 0.1'. 3a OCHOBY po3paxyHKy OepeThbCsi ONOpHa JiiHisl (OCHOBHUY TUTAHYBaJIbHUN

HaIpPsIMOK), HaMpUKIIa, JiHis AB icHyrodoi 3a0yaoBuH, puc. 3.9.

T.X.3

T.X.3

—_———— e ——

MIPOEKT

Puc. 3.9. Cxema 510 po3paxyHKy PO3MITOUYHUX €JIEMEHTIB aHAITUYHUM CIIOCOOOM

[Ipu 3HIMaIBHUX POOOTAX KYTH KamiTAIbHUX OYJIMHKIB KOOPIUHYIOTHCS, TOUKU A 1 B.
Skio Hemae KOOPJWHAT, TO iX OOYMCIIOIOTH 3a JJAaHUMH aOpHCIB 3HIMAJIBHUX poliT. B
IHIIIOMY BHWITQJIKy Ha MICIIEBOCTI BUMIPIOIOTh TOJIApHI KyTd [y 1 [5 BiJl JIHIN
pO3MiuyBaIbHOI OCHOBH (TeomoiTHui Xim 1-2-3-4-5) 1 Biactani ds 1 dp . Koopaunatu
To4oK A 1 B 3HaxomsaTh 3 pileHHs NpsiMoi reojie3ndHoi 3aaadi. [lopsgok oOuucieHs 3a
PO3pPaxyHKOBOIO cXeMoto prc.3.9 - Touka A: a = a3+ 4, Xy=Xo+ dacosa, Y4=YVo+ da

sina , TOYKa B: a= 054-3+,BB', oly.3= a3-4i]800, X=X+ dB cosa, Yp=V.i+ dB sinc.

Koopaunatu To4oK TeoAO0JITHOTO XOony Xo, Vo, Xy V4 1 nupexuiiiai kytu a3, Q.4

BUITUCYIOTHCS 3 BIJOMOCTI KOOP/IUHAT.

3a koopauHaTtamu TOouoK A 1 B 3a Qopmynamm 3BOpOTHOI Teoie3nyHOi 3ajadi

OOYHMCITIOETHCS KT AUPEKIIIT ¢y.5 OTOPHIHN JiHII.
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Cruparounch Ha KOOPAWHATH TOYKKM A 1 JUPEKIIHHWA KYT 4.3 OOYHMCIIOIOTH
MOCIIJJOBHUM PIIIEHHSIM MPsIMOi T€0e3UYHOI 3a]adi KOOPAMHATU MPOCKTHUX TOYOK 3a
OpOEeKTHUMU po3Mipamu. OJIHa 3 MOXKJIMBUX cXeM obuucieHb 3a puc. 3.9 : (1)A4-2-3(B3)-
4(A3)-5(A1)-6-7-(1)A. Xin 3aMUKA€ETHCS , YTBOPIOIOYH MOJIITOH. KyTH Momirony i 10BKUHA

JiHIH - mpoekTHi. HeB's3ku B moJiroHax nmoBUHHI OyTH HYJIbOBUMH .

3a KOOpAMHATaMU TOYOK PO30MBOYHOI OCHOBU 1 KOOPAMHATAMHU IMPOEKTHUX TOYOK
00YHUCITIOITHCS 32 (popMyJIaMu 3BOPOTHOI T€OAE3UYHOT 3a/1a4l TOJISAPHI KyTH £ 1 BijcTaHi
d [Jg PO3MITKH TOYOK MOJISIPHUM CIOCOOOM. [[11 KOHTPOIIO PO3MITKH OOUYHMCIIOIOTHCA
Kytu 3’ .

B sKOCTi OCHOBHOTO IUTaHYBaJbHOTO HAMPAMKY MOXKHA B3SITH OPOBKY MPODKIKOI
YaCTUHU BYJIUIIL, IEBHY KOOpJAWHATaMH T.X.2 - T.X.4 . PimeHHs 3aBaaHHs cnpoiyerbes. Ha

MPAKTUIHUX 3aHATTSIX MOKHA B3SITH OYJb-IKy CXEMY pO3pPaxyHKY pPO3MITOYHUX

€JIEMEHTIB.

Cxema oOyuCIeHb MpU aHAJITHYHOMY CHOCOO1 Ha TMEpHIMH OIS 3a€ThCS
rpomizakoro. Ha EOM Bupimyerbest 1IpocTo, B aBTOMAaTUYHOMY PEXUMI 32 3aJaHOIO

IIPOrpamoro.

OCHOBHUM JOKYMEHTOM € pO3MIuyBaJlbHE KpecieHHsA. Ha KpecieHHs BUIHUCYIOTbH
KOOPJIMHATHA TOYOK PO3MIUyBaJIbHOI OCHOBU, MPOEKTHUX TOYOK, radapuUTHI PO3MIPH, KYyTH
JTUPEKIIA HAMPSMKIB 1 PO3MIUYIOTh TOUKHU. HanmumikoBi gaH1 Ha KPECIEHHI J103BOJISIOThH

OMEpPaTUBHO BECTU KOHTPOJIb B MPOIIEC] pO3MIUyBaJIbHUX POOIT .

I'pado-ananiTuunmii  cmocid 3acToCOBYeThCcs B He3al0yAOBaHIM TepuTopii, 3a
BIJICYTHOCTI ONOPHOI JiHII. Y 1[bOMYy BHIAJKy 3a IUIAHOM TpadiyHO BU3HAYAIOTh
KOOPAMHATH JIBOX OCHOBUX TOUOK MO30BXKHBOI OC1, Hanpukiaa, Touok A3 1 Al , puc. 3.9 .
3a ¢opMyramMu 3BOPOTHOI T€OJIE3MYHOT 3a/1a4l OOYUCITIOIOTh TUPEKIIMHUN KYT HAMPSIMKY
A3- Al, 3a popmymamu psiMOi T€OAE3UYHOT 33/1a41 0OUNCTIOITh KOOPIMHATH MMPOSKTHUX
TOYOK 3a MPOEKTHUMHU po3mipamu. Tak, Ha puc. 3.9, o0uncIeHHS MOXXHA BUKOHATH IO
xomy: A3- Al -Bl - B3 - A3. 3a dopmynamu 3BOPOTHOI T€OJE3MYHOI 3amadi

00UYHCITIOIOTHCS PO3MIUyBaJibHI eleMeHTH. O04uciaeHHss Mo)KHa BuUKoHath Ha EOM 3a Tiero
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K MPOTrpamMolo, IO 1 B MOMEPETHFOMY BHUIAJIKy. AHAJIOTIYHO CKIIAJJA€ThCA PO3MIUyBaJIbHE

KpeciieHHs. TUIbKY Ha HbOMY BiJICYTHS oropHa JiHis. [14]

[Tpu rpadiunomy cmocoOi po30MBOYHI €IEMEHTH BU3HAYAIOTHCS OE3MOCEPEAHbO 32
mwiaHoM rpadiyHo, 3 TOYHICTIO MacmTady IUlaHy, UHUPKYJeM - BHUMIPHUKOM 1
TPAHCTIOPTUPOM. 3aCTOCOBYETHCS 1€l COCIO TpU PO3MITII Ha OyAiBeIbHOMY MalJaHUUKY
TUMYaCOBUX CIOPY/, CKIAJICBKUX MPUMIIIEHb, MICI[b YCTAHOBKU OY/IBETbHIUX MEXaHI13MiB.
VY rigpoTexHiYHOMY OYIBHHUIITBI 3aCTOCOBYETHCS MPU PO3MITII 3EMJISTHUX Ta KaM'stHUX
rpebesib (HOpMaTUBHA TOYHICTH po3MiTKu 0.7 M), IpU PO3MITIII KOPJOHIB 3aTOTUICHHS. Y
JOPOKHBOMY OYJIBHUITBI 3aCTOCOBYETBHCSI NPU BUHOCI IMPOEKTY Tpach 3 KapTKU Ha
MicueBicTh. ['padiunnii croci® 3acTOCOBY€EThCA JIsi HAOIUKEHOTO KOHTPOJIO OOYHMCIICHD

[IPU aHATITUYHOMY 1 rpaOaHAIITUYHUM CIIOCO0aX.

AHQJIOTIYHO BEJIEThCS IIJATOTOBKA 1 MIPH 1HIIUX BHAAX PO3MIYYBaJIbHOI: OyAiBEIIbHOI

KOOPAMHATHOI CITKH, YePBOHMX JI1HIM 3a0y10BH, pO30MBOYHOTO Oa3uUCy.

3.5. Po3miuyBaHHs Ha MicueBocTi ToUKK C crioco00M NPSIMOKYTHUX KOOPAUHAT

[lepeHeceHHs1 B HATYpy TOUKH @ MO CIIOCOOY MPSAMOKYTHUX KOOPJMHAT 3aKIH0YA€ThCS
B TOMYy, IO B3/IOBX MpPsAMOI, fIKa 3’€lIHy€ JBa MyHKTU TIeOJIe3UYHOI OCHOBU A i B |
BIIKJIaAa0Th BiIpi3ok I ( abcmucy) , a moTiM 13 KiHIEBOi TOYkd C 1BOro BiAPI3KY

BCTAHOBIIOIOTh TEPICHIUKYJIISP TOBXKUHOIO |, - opiuHAaTy.

a

Puc.3.10. Po3nianyBaHHs TOYOK CIOCOOOM MPSAMOKYTHUX KOOPUHAT.
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3acTOCOBYIOTH II€M CHociO Ui pO3IUIaHYBaHHS TOYOK OYMIBIl 1 CHOPYIHd , SKi
pO3MIIIeHH] TOOMM3Yy MPSAMHX, SKI 3’€IHYIOTh NMYHKTH T'€0JE3UYHOI0 OOTpyHTYBaHHS.
HeoOxinHa ymoBa BUKOPHCTaHHS CHOCOOYy NPSMOKYTHHX KOOPAMHAT — MOXKIIUBICTD
Bi3yBaHHsI 1 6€3M0cepeIHHOI0 BUMIPIOBAHHS 110 OCAX KOOPAMHAT.

[To cmocoOy NPSIMOKYTHHX KOOPIWHAT PO3IJIAHOBYIOTH MPOMHUCIIOBI 1 IHBUIBHI
CTHIOPY/IM BiJl MyHKTIB Oy/iBelIbHOI CiTKH. [10M0KEeHHS TOUKH, SIKy BU3HAYAIOTh MO CIIOCO0Y
NPSAMOKYTHHX KOOPJAMHAT, KOHTPOJIOETHCS ,, KOCOIO OPAMHATOI0” (JIHIMHOIO 3aCi4KOI0),
MOJIIPHUM CHOCOOOM, CTBOPHOIO 3aCi4KOIO, a TaKOX MpPOMipaMd [0 IHIIUX paHiIIe
PO3IIIAHOBAHUX TOYOK.

Bigpizku 1; 1 I, BUMIpIoIOTh MIpHOIO  CTpiukoro 1 pynerkoro. [leprieHaukymspu
OynyroTh  TeomoyiToM. IIpy  TOPIBHSIHO  HEBUCOKMX BHMOrax JO TOYHOCTI
PO3IUIaHYBAIBHUX POOIT JJ11 MOOYA0BU MEPIICHIUKYJIIIpA MOXKE OYyTH 3aCTOCOBAHUI E€KKEp
a6o roniomerp. IHOAI mepreHAUKYISApU Oy AYIOTh JIIHINHUMU 3aCIYKAMH.

[ToxuOkK  pO3IUTAHYBaHHS TOYKHM IO CHOCOOy TPSIMOKYTHHX  KOOpAMHAT
0OyMOBIIOETHCS TTOXMOKAMH BIIKJIaaHHs BIAPI3KiB- a0cuucu 1; 1 opauHaty 1o, a Takox
MOXMOKOI MOOYJOBM TEpPHEHIUKYJsipa 1 (ikcaili TOYKM @ Ha MICLIEBOCTI.
[TomiTHE TIABUINEHHS TOYHOCTI PO3IUIAHYBAHH: TO CIMOCOOY MPSIMOKYTHUX KOOPJAMHAT
J0CSITA€THCS TOI, KOJTM JOBKMHA OpJMHATH MEHBINIA TOBXUHU a0ciucy. Pasom 3 Tum npu
MaJiuX OpAMHATAX HEOOX1THO 0COOJIMBO PETENILHO EHTPYBATH KYTOMIPHUI Pl Ha BICI
abcruc 1 TouHime (iKCyBaTH pO3IIaHYBaIbHY TOUKy. I[lpu HasBHOCTI OyIBENBHOI CITKU
pe3yJIbTaT PO3IUIaHYBaHHS YTOUHIOIOTH TOOYI0BaMH MEPHEHAUKYJIISPIB 10 KOXKHOI BiCl.

CepenHs KBaJpaTHUyHa MOXHOKA y MOJIOKEHHI TOYKH, SIKY PO3ILIAHOBYIOTH CIIOCOOOM
MPSIMOKYTHUX KOOPJAWHAT JIOPIBHIOE

m? =m,*+ m s+ may’+ m2p/p**Ax* + m?%,, + m?y,

7€ M Ay, May - MOXUOKH MOJIOKEHHS IIPUPOCTIB KOOPAUHAT , Mg — MOXMOKa M0OYA0BU
npsiMoro kyta. [[is cycigHIX MyHKTIB OyiBEJIbHOI CITKM MOXMOKa BHXIJHMX JTaHUX
cxiangae 10-20 mm.

[Ipu posmnanyBaHHI TOUYOK CITOCOOOM MPSIMOKYTHHX KOOPJWHAT BEJIUKY KOOPIUHATY
HEOOX1/THO BIJIKJIaJIaTH MO BIJMOBIIHIM CTOPOHI CITKH, @ MEHBIIIY- TI0 NEPHEHIUKYJIIAPY 10

Hel.
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3.6 Cnocié moJApHUX KOOPAMHAT

Croci6 moJIIpHUX KOOPJAMHAT HIMPOKO 3aCTOCOBYIOTH MpU PO30UBIIL Ocel OyAMHKIB,
CHOpy[ 1 KOHCTPYKIIIA 3 MyHKTIB TEOAOJITHUX a00 MOJITOHOMETPUYHUX XOMIB, KOJH IIi
MMyHKTH PO3TAIIOBaHI MOPIBHIHO HEAAIECKO BiJI TOYOK, 110 BUHOCSTH Y HATYpPY.

Y upomy cnocobi mosioxkeHHs: 0o0ymoBieHoi Touku C (puc. 3.11) 3HaxonaTh Ha
MICIIEBOCT] IUISAXOM BiAKJIaAeHHS BiJ HampsmKky AB mpoektHoro xyra [ 1 BifcTani S.
[IpoexTHuit kyT  nepeOyBae K pi3HULA JUpEKLIHHUX KyTiB o AB 1 AC, 00YUCIeHHX K
1 BiJICTaHb S 3 pIlIEHHsS] 3BOPOTHUX 3aBllaHb Mo koopauHatax Touok A, B u C. [ns
KOHTPOJIIO MOJI0XKEHHs 3adikcoBaHoi Touku C MOKHa MEPEeBIpUTH, BUMIPSABIIHA HA MyHKTI
B kyT B' 1 3pIBHSBIIN HOT0 31 3HAYEHHAM, OTPUMAaHUM SIK PI3HMIIS TUPEKIIMHUX KyTiB AB

1 ¢AC.

L

Puc. 3.11. Cxema po30uBKH CIOCOOOM TMOJISIPHUX KOOPIMHAT.

Cepenns kBaipaTUYHa MOMUJIKA BUHOCY B HATYypy TOYKH 3 BU3HAYAETHCS (POPMYIIOIO
22 02 42 42 42

m.=iam.. L —" m g J‘J".i'.q,.

[Tomunka BIaCTUBO PO30MBKHU MOJSPHUM CIIOCOOOM 3aJIeKUTh BiJ TMOMUIKH mf3

moOy10BU KyTa 3 1 MOMUJIKKA MS BiJIKJIaICHHS MPOEKTHOT BICTaH1 S
m2 = m? s ) g2
cp 'C E)
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BruivB noMumnok BuxigHux ganux npu mA=mB=mAB Bupaxaetscs popmyioro

S\* S
my., =mig |1+ (E) — 7 cos s

a TOMUWJIOK LIEHTPYBaHHS

s\* s
mizez l—|—(3> —Ecos,{j

I3 mux dopmyn BuTiKae, MO AJs 3MEHIICHHS BIUIMBY IOMHUJIOK BUXITHUX JaHUX 1

LIEHTPYBaHHs HEOOXiqHO, 00 KyT [ i BimHOmIEeHHs ? - Oyiu MiHiMaNbHi, MOJSIPHUN KyT
OyB OM MEHILIE TPSMOTO, a IPOEKTHA BIJCTaHb — MEHIILIE 0a3ucy po30uBKH, TOOTO f < 90°,
S<b.
Jlnst HabnmuKeHUX po3paxyHKiB, mpuiHsBIH 3 = 90° i1 S=b, oxepxxumo
Mypexr = AR \/ﬁ:
Mg = EV@,
a s CyMapHOi MOMHJIKH B ITOJIOKCHHI TOYKH, IO PO30MBAE CIOCOOOM MOJIIPHUX

KOOp/IMHAT,
T
m?ﬁ = m%; + (—f) S? + Qmig + 22+ m.?‘f
P

Jlist mpuKiIana OMiHUMO TOYHICTh PO3OMBKHU MTPOEKTHOTO TOJIOKEHHS TOUKH 3 MyHKTIB
XOJ11B TIOJIITOHOMETPIi, /1 sikoi b=250 M,

#ils 1

mAB=10 mMm. [Tpuitmemo S=100 m, S 5000 , p=45°, mp=10", e=1 Mm

1 mdp=1 mm.
[ToMuika BiIKJIaICHHS IPOCKTHOI JiHIT CKIaae:

100
s = So00 — 20 ™

JiHIMHA BEJTMYMHA TOMUJIKH MOOYI0BH MTPOCKTHOTO KyTa —

ms ., 10% 100000
E— — = J MM

p 206000

BEJIMYMHHA M 1 p BUPAXKEH1 B CEKYH/IaX; BIUIUB MOMUJIOK BUXIJTHUX JAHUX -
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Mg = 10\/1 +(04)* —04%0.7=9.4 wmm
31 CIIBBIJIHOIIEHHS OTPUMAaHUX BEJIWYMH BHJIHO, IO MOMUJIKAMHU IIEHTPYBaHHS M

¢ikcariii Mo>kKHa 3HEBXUTH. TakuM YMHOM

Me = /202 + 52 + 9.42 = 23 mu

Po3paxyHok mokasye, 110 i1 JaHUX YMOB 3MEHIICHHS TOMUJIKH B TIOJIO’KEHH1 TOUKH,
0 BUHOCUTh Yy HATypy, MOXJIMBO JIMIIE TPU ICTOTHOMY 3MEHIICHHI TOMUJIKU
BIJIKJIQJICHHS MPOEKTHOI BIJICTaH1, X04a 0 y JiBa pa3u.

k1o po3OuBae Touka, 1110, NepeOyBae Ha 3HAYHIN BiICTaHI Bl BUX1IHOTO MTyHKTY, TO
JIOBOJIUTHCS KUJIbKa pa3iB BIAKIAAATH TOJSIPHUM CIOCOOOM MPOEKTHI KyTH W BiACTaHi,
[IpOKJIa/Iatoun NMpoeKTHU xia (puc. 3.12). [Ipu HasBHOCTI npsMoOi BUAUMOCTI 13 Touku C
Ha TOYKYy B 19 KOHTpONIO BUMIPIOIOTH TPUMHUKAIOYI KyTH Y1 i Y2, yTBOpIOHOYH
3aMKHYTHH KyTOBMH TOJNIroH. ToMmy Takuii croci® Ha3uBalOTHCIIOCOOOM MPOEKTHOIO
nonirona. [Ipu TouHUX po3MITOUHKX POOOTaX KYTH MOJITOHA 3pIBHIOIOTH, OOUHUCIIOIOTH MO
HUX 1 TMPOEKTHUX BIICTAaHSIX KoopauHaTu Touku C, 3piBHIOIOTH iX 3 MPOEKTHUMH W MpuU

HEOOX1AHOCTI PeyKYIOTh Y IPOCKTHE MOJIOKECHHS.

A )

Puc. 3.12 Cxema po30UBKH CIOCOOOM MPOEKTHOTO MOJIrOHa
[Ipu pinkoi pa3OMBOYHOI OCHOBI CIIOCIO TMPOEKTHOTO TIOJIrOHA MOXKE OyTH
BUKOPUCTAHUW NJi1 PO30MBKM BCIX TOYOK IEPETHHAHHS OCHOBHUX OCEHl CHOpYAH Bij
OJTHOTO BUXIJHOTO MyHKTY. Y IIbOMY BUMAAKy MPOEKTHUH X1 13 MPOSKTHUMH KyTamMH i

Bi,ZICTaH}IMI/I IMPOKJIAAaX0Th TTOBHICTIO.
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3.7. Cnoci0é npsAMoI KyTOBOI 3aCiUKH

[Tpsima kyTOBa 3aciuka - 1€ CIOCI0 BU3HAUYEHHS HEBIIOMUX KOOPAMHAT JIEAKOI TOUKH,
[UIIXOM BUMIPIOBAaHHS Ha MyHKTaX 3 BIJIOMUMH KOOpPAMHATAMU KYTiB MK HANpPSIMKOM 3
JAHHOTO IYHKTY Ha TOYKY, KOOPJIMHATH $IKOi MOTPIOHO BHU3HAUWTH, Ta HAIPSIMKOM Ha
IHIIMHA TYHKT 3 BIAOMHUMH KOoopAMHaTaMu. s po3B's3aHHs 3a7adl MOTPIOHO BUKOHATH
CIIOCTEPEKEHHS IIOHAWMEHIIe Ha JBOX BIJOMHX IyHKTax (OJHOKpaTHa 3acivka). 3a
HAsBHOCTI BHUMIPIOBAaHHS BHUKOHYIOTh 3 TpPbOX IYHKTIB (OaraTokpaTHa 3aciuka), IO
J03BOJISIE IEPEBIPUTH MPABUIIBHICTH OTPUMAHOT0 PE3YNbTATy. Y pa3si, KOJU MK MyHKTaMH
3 BIJOMMMH KOOpPJAMHATaMU HE Ma€ B3a€EMHOI BHMJIMMOCTI, MK IYHKTaMH MOKHA
IPOKJIACTH TEOJOJITHUMA X1 Ta BHUKOHATH BHMIPIOBAaHHS KYyTiB MIXK HampsIMKOM Ha

HEB1IOMY TOUKY Ta pedpoM xoxy (meton 'aycca).
IIpsima oxHokpaTHa 3aciuka - merox FOnra.

3amava mnepeadavae BU3HAYEHHS KOOPJAMHAT MYHKTY CHOCTEPEXKEHHSIM WOro 3 JBOX

MyHKTIB 3 BIJOMUMU KOOPJMHATAMU, MK SIKUMH € B3a€MHa BUAUMICTD (puc.3.13).

F ':IP: .:“‘P:'
A

< BE
» } B Bﬁ (‘ R
b ':IEJ .J"‘E:' *
A(xﬁ-: .:"?A:'
Puc. 3.13. Cxema npsmoi 3aciuku - Metoy FOHra
Binowmi: (xA, yA), (xb, yb)
Busnaueni B xozi BumiptoBaus: BA, Bb

3naiitu: (xP, yP)
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Po3paxyHok BukoHyeThesi 1o opmynam FOHra, a Takoxx ajisi nepeBipKH Ta BUKIIIOUECHHS

00poOKHM B IPYTY PYKY 32 KOHTPOJbHUMHU (HOPMYJIaMHU.

1. Pimenns 3a popmynamu FOHra:

_ Xy -cig Betxpocig B+ ¥, — ¥
cig By +oig G

F

_ Yyotig ety cig By +xz — %y
cig By teig G5

P

2. PilieHHs 32 KOHTPOJILHUMHU (POPMYJIaMU:

Eg{ﬂg}:yﬁ_yﬂ
A T g .

b

d g = (X5 —2y) seciAD)

_ @ 4z =
SEETTRY A R
o

-l )

2

& = — AF
sin .-5_.-1+.-55‘:|
(AF) = (45) + 8y,

(BF) =(54)— G5,
Xp=Xytd ooz (AF) = xp; +d g cos (BF)
yp=Yygtdp s (AF) = yz +dg s (5F)
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IIpsima oqHOKpaTHA 3aciuka - MeToa I'aycca

38,,[[&‘{8, Hepea6aqa€ BHU3HAYCHHA KOOPAWHAT ITYHKTY CIIOCTCPCKCHHAM HOTO 3 ABOX

MYHKTIB 3 BIIOMUMHU KOOPJUHATAMH, MK IKUMHU HE Ma€ B3a€EMHOI BUAMMOCTI (pHc.2)
Bigowmi: (xA, yA), (xb, yb)
Busnaueni B xozi BumipioBanb: oA, BA, ab, Bb

3naiitu: (xP, yP)

- b "f‘ih\\_‘ BAE L%h'
' e o, Axa, ya)

Puc. 3.14. Cxema npsimoi 3aciuku - Metof ["aycca

1. [To3Haunmo HanpsIMKK Ha 3 MyHKTIB A Ta b Ha nyHKT P, sik AP ta bP:
Ggp = Qg + .-'ﬁ.ﬂ;
Ggp = &g+ .-55.
2. Cxi1ajaeMo piBHSIHHS JJI1 KOOPJAUHATU y MYHKTY P:
Yy = {xP — xﬂ}- g &g +yﬂ;
Yy = (xp— x5) tg @ +.}’5-

3. Bignimarouu 3 mepuioro piBHAHHS JIpyre MaeMo (OpMyJH JjIsi BUBHAUYECHHS KOOPAMHAT

MYHKTY, L0 CIIOCTEPIraeTbes 3 Touok A Ta b:
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P
Ig Qigp — 15 Qigp

Ko = {IP — IA)' tg &yp +.-‘-|"?.|'1.

3.8. Criocio0 JTiHiiiHOT 3aCiUKH

VY cnocoO1 JIHIMHOT 3aC14YKH MOJIOKEHHS TOYKH, 110 BUHOCUTH y HaTypy, C (cM. Puc.
16.1) Bu3HAYaIOTh y IMEpPEeTHUHAHHI MPOEKTHUX BifacTaHe S11 S2, BIAKIAJEHUX BiJ
BUXiIHUX TOouoK A 1 B. Ileli cmoci® 3BMYaliHO 3aCTOCOBYIOTH MJii PO3OMBKH OCEH
OyIiBeIbHUX KOHCTPYKIIM Yy BHIAJKY, KOJM TNPOEKTHI BIJICTaHI HE TMEPEBUILYIOTh
JOBXHHHU MIPHOTO MPUIIANY.

Haiibisibiiie 3py4Ho po30MBKY pOOUTH 3a JOMIOMOTOIO JABOX pyJeToK. Big Touku A
Mo pyJieTil BIAKIAMAlOTh BincTranb S1, a Big Toukn B mo apyriit pymermi — S2.
[lepeminiaroun oOMIBI PyJIETKU NPKU CHOJYHEHUX HYJAX 13 LIEHTpaMH MyHKTIB A u B, Ha
nepeTUHaHH1 KiHIB BIAPi3KiB S1 1 S2 3HaX0n4Th monox)eHHss 00yMoBiIeHo0i Touku C.

Cepennsi kBaJjpaTUyHa TOMHJIKA B TIOJIOKEHHI OOYMOBJICHOI TOHUKH B 3arajbHOMY
BUJII BUPAXKAETHCS (POPMYJIOI0, aHAJIOTIYHOI BUpakeHHIO (16.15) misi KyTOBOi 3aciukw.
IToMuiika BIacTHBO JIHIMHOI 3aCIYKHM TIPH OJJHAKOBIM TOYHOCTI MS BiJKIIaISHHS BlICTaHEH

S11 S2 moxe OyTu mijipaxoBaHa 3a GOpPMYJIOHO.
mey/2
Men = ———
S111 7y
MiHiMalbHOT TTOMUWJIKA BJIACTUBO JTHINHOT 3aciuku Oyjae npu kKyTi Y = 90°. ¥V npomy
BUITAJIKY
M. = Tﬂ‘,\/@

BB moMusiok BUXITHUX JaHUX Y JIHIHHIN 3apyOI1i BUpaKaeThes (popmyIioro

) My +mp
me=— g =
2sin” vy

[Ipu mA = mB=mAB
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2 M AR
m- = —
S111 7

s 3aciuku mipu Y = 90° mucx= mAB.

VY BumNajKy 3acCTOCYBaHHS MIpPHHMX MPUJIAJIB TMOMIJIKK HEHTPYBaHHS BiACYTHI. Toi
3arajibHa IOMUJIKA Y BU3HAYEHHI MOJIOKEeHHs po30uBae Touku, Lo, C Oyne B ocHOBHOMY
3aJie)KaTu Bl CyMapHOi MOMWJIKM BJIACTMBO 3aCiUKM W BUXIAHUX JaHUX 1 BUpPaKATHUCA
dbopmyoro

1
m? = iy (2m% + m%p)

Jlist HaOnmuKEHUX po3paxyHKiB, MpuiHsBIIHM Y = 90°, OyaeMo MaTu

thzxﬁh”§+””iﬁ

Busnaunti HEOOX1JTHY TOUHICTh BIJKJIQJICHHS PO3MITOYHUX BiJICTAaHEH MOKHA, SIKIIIO

3aJJaHO TOYHICTh BU3HAUEHHS NMPOEKTHOIO MOJOXKEHHS TOYKH, 1110 BUHOCUTH y HaTypy, i
B1JIOMa NMOMWIKA B TOJIO)KEHHI BUXIAHMX MYyHKTIB. Tak, Hampukian, npu mC=10MMm 1

mAB=5 MM 13 ¢hopMysIu MOKHA OJIepKaATH

Im2 —m%,  [100 — 25

mg=\————=4/——— = 6
VT 2 T
B Bunazaky, sKIo Jyisi JJiHIHHOT 3aC14KH 3aCTOCOBYIOTHCA JTAJICKOMIPHI KOMILTIEKTH, SIKI
IIEHTPYIOTBCS 3@ JIOMOMOTOI0 INTATHUBIB, TO BIUIMB IIOMWJIOK IICHTPYBaHHS MOJKHA

BH3HAYUTHU 32 (HOPMYJIOIO
3.9. Cnocid cTBOpPHOI 3aCiuKu

Cnocobu CTBOPHOI 1 CTBOPHO-TIHIHHOI 3aCIYOK IIUPOKO 3aCTOCOBYIOTH ISl BHUHOCY B
HATypy PO3MITOYHUX OCeil OyAMHKIB 1 CIIOPY/, @ TAKOK MOHTAKHUX OCEH KOHCTPYKIIH 1
TEXHOJIOTIYHOTO BCTAaTKyBaHHS.

[Tonoxennss mnpoektHoi TOoukn C y cmocoOl CTBOPHOI 3aciukd BU3HAYAIOTh Ha

: : : : \ \
MEPETUH] IBOX CTBOPIB, IO 33Jal0Th MK BUXITHUMU Toukamu 1 — 1'u 2 — 2' (puc. 3.16).
CrBOp 3a7al0Th 3BUYAWHO TEOMOJIITOM, IO LEHTPYIOTh HaJ BHUXIJIHUM IYHKTOM
(manpuknan 1), a 30poBy TpyOy OpIEHTYIOTH MO BI3MPHINA METi, BIAIEHTPUPOBAHHOI Ha
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1HIIOMY BUXigHOMY MYHKTI (y upomy Bunaaky — 1'). Ilonoxxenns touku C dikcyoTh y
3aJ1aHOMY CTBOPI.

CepenHs KBaJpaTHUyHa MOMUJIKA CTBOPHOT 3aCIUKH 3aJICKHUTh BiJl MOMUJIOK MOOYA0BU
nepmoro mCl1, 1 gpyroro mC2 cTBOpiB, a TaKOK MOMUJIKHU (ikcalii

m2, = m%, + mi, + m.'f;

OCHOBHUMHU TTOMUJIKAMH TPU MOOYJOBI KOKHOTO 31 CTBOPIB € MOMMJIKH MOJOKEHHS
BUX1JHUX TOYOK, TOMUJIKH IIEHTPYBAaHHS TE€O0JIITA i BI3UPHUX II1JIEH, TOMUIIKA Bi3yBaHHS
1 3MiHM (POKYCYBaHHSI 30pOBO1 TPyOM MpU HABEIEHHI HA BI3SUPHY METy i Ha 00yMOBJIEHY

TOYKY, TOOTO

LA 2 2 2 2
My = Myyap T T T L T m‘fﬂ&'

Puc. 3.15. Cxemu po30uBKHU criocoOaMu CTBOPHOI (@) i CTBOPHO-JIIHINHOI (5) 3apyOok
[ToMuUIKY TTONOXKEHHS BUXITHUX TOYOK JIJISl 3aBJIaHHS CTBOPY MAlOTh 3HAYEHHS TITHKH
B HaIpsIMKY, TNEPHEHAUKYJISIPHOMY CTBOPY, TOOTO [JIi KOKHOTO CTBOPY IO OJHINA 3
KOOPMHAT X a60 y. IxHiif BB BU3HAYa€THCA OPMYIIOI0
2 2
5 5 d d

2_ 2 (122 @
m oy s) T3

ne d - BiicTaHb Bl TOYKH YCTAaHOBKH TEOJIONITA IO 0OYMOBIIEHOT TOUKH; S - BiJICTaHb
MIK BUX1JHUMU TOYKAMH (JIOBKHHA CTBOPY).

CHiJIbHAN BIUTMB TTOMUWJIOK IIEHTPYBAHHS TEOJONITa M BI3UPHOI METH BUPAKAETHCS
dbopmymoro

, d\* [d\’
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Ananizyroun (GopMyiH, MOKHA 3pOOUTH BUCHOBOK, 1[0 HAWMEHINNN BIUTMB ITOMIJIKH
BUXIJIHUX JIaHUX 1 [ICHTPYBaHHS POOJISITh Ha IMOJOXKEHHS 00YMOBJICHOI TOUKH B CEPEIIHHI
CTBOpY. Y Mipy HaOMM>KEeHHS ii 1O BUX1AHUX MYHKTIB Il TOMUJIKH 3POCTAIOTh.

[Ipn 1moOy/10BI CTBOpPY JOBOJMTHCS BI3yBaTHU JBiUi: CIOYAaTKy Ha BIZMPHY METY,
YCTaHOBJICHY Ha BUXI1JIHIN TOYIIl, TOTIM Ha METY, 10 (iKCy€e MOJIOKEHHS pO30UBA€E TOUKH,
0, y cTBOpi. B 000X BUMaakax JiHiIHHA BEIWYMHA TOMUIKU Bi3yBaHHS AJs1 0OYMOBJICHOT
TOYKM OyJie mporopiiiiiHa Biactani d Bijx TeogomiTa 10 1€l Touku. OTKe, 711 CTBOPHHUX

moOyI0B TOMHJIKA Bi3yBaHHs (y MM) Oyzie TOPiBHIOE

my g\ 2
r
abo
20V
T GJ'pH

[Tpu moOyA0B1 CTBOPY JOBOJUTHCA BI3yBaTU HA TOYKHU, PO3TAIIOBAHI BiJl TEOI0IITa Ha
pI3HUX BIJCTaHSIX, 1[0 MPUBOAUTEL J0 HEOOXIAHOCTI MIHATH (POKYyCyBaHHS TpyOu. 3miHa
X0y (pOKyCyr0oUOi JIIH3M BHKJIMKAE 3CYB BI3MPHOI OCI TPyOM W MPHUBOJIUTH A0 MOMMIIKH,
Ky HEOOX1IHO BpaXxOBYBaTH MPU TOYHUX POOOTAX.

VY cydacHMX BHMCOKOTOYHHMX TEOAOJITaX MOMMIIKA 4Yepe3 mnepedoKycyBaHHsS TpyoOu
MpUOJIM3HO JOPIBHIOE TMOMMIII Bi3yBaHHA. ToMmy Juisi HAOMMKEHUX PO3PaxXyHKIB MOKHA
OpuiHATH MQOK=mBH3. 3 O0OJIKOM IbOTO CIUIbHUWA BIUIMB TOMUJIOK BI3YBaHHS W

(oKycyBaHHS ITPU CTBOPHUX MOOYA0BAX MOXKE OyTH BUPAKEHO (HOPMYJIIOI0

20v/3d
T gol = Tpﬂ
Jlist mpukItaia oIiHUMO TOYHICTh PO3OUBKY MTPOEKTHOTO MOJI0KEHHS TOYKH CITIOCOOOM
CTBOPHOI 3aCi4KH, KIIO TOYKa nepedyBae nmocepeanni o06ox crBopis. [Ipurimemo d=100 m,
I'x=25, mx,y=5 mm, e=1 MM, mp=1 mm.
ToMy 110 B KO’)KHOMY CTBOpP1 OOYMOBJIEHA TOYKa NepedyBa€e B OJJHAKOBUX YMOBaX,
TO JIOCUTh 3pOOUTH PO3PAXyHOK JJIsI OAHOTO CTBOPY. BukopuctoByrouu dopmyiy (16.39),

JUTSl TOMUJIOK BUXIJIHUX JAHUX OYyJIeMO MaTH
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1N\° /1\°
Mel: = 52 (1 — 5) + (E) = 3.5 Mm

3a q)OpMy.HOIO IJIA IIOMUJIKH OHCHTPYBAHHSA OACPKUMO

SO OROIRE

JI1st TOMHUITOK Bi3yBaHHS M (DOKYCyBaHHS 3aIHUILIEMO

20+/3 * 100000 0.7 M
25 % 206000

Mol =

3arajgpHa MMOMMIIKA p036HBKI/I 3 YpaxyBaHHAM IIOMHUJIOK JIBOX CTBOpiB 6y,[[€ ,Z[OpiBHIOG

me = \/2 [{3.5)% (0.5)* + (0.7)" + (1.0)2} —3.53 Mm

VY HaBeneHOMY pO3paxyHKy HaHOUIbII ICTOTHOT BUSBUIIACS TTOMUJIKA BUXIJTHUX JTAHUX.
CTBOpHO-NHIMHUNA CIOCIO T03BOJISIE BU3HAYMTH I[IPOEKTHE MOJIOKEHHS TOYKH, IO
BUHOCHUTH y HaTypy Touku C NUISIXOM BiJIKJIaJeHHs TpOeKTHOI BiacTani d mo ctBopi AB.
CepenHs KBaJjpaTUYHA TOMUJIKA MOJI0XKEeHHS Touku C y 1boMy crioco01 Moxe 0yTH
nigpaxoBaHa no (opmyJsiax CTBOPHOI 3aCiUKM 3 OOJIIKOM Yy BHUpaX€HHI mOMHIKM md

BIIKJIAJCHHS MPOCSKTHOI BifcTaHi d.
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4. Po3mivyBaJjibHI po0OTH NIPH 3Be/IeHHI CIIOPYAU

4.1. I'eoxe3n4Hi poOOTH NPH BJIAIITYBAHHI KOTJI0BaHIB

[Tepen po3poOKOIO KOTJIOBAaHY BUPOOJISIOTH HACTYIHI POOOTH:

1) HiBedOBaHHS  TMOBEPXHI  JUISHKM — OyJIBHMIITBA 1O  KBajpaTax  abo
TaXxCOMETPUUYECKYI0 3HOMKY 3 METOI MOJAIBIION0 YTOYHECHHS Ta KOPUTYBaHHS OOCSTIB
3eMJISTHUX POOIT;

2) BUHECEHHS B HaTypy OCHOBHHMX OCEH, iX JeTajibHa po30MBKa Ha OOHOCKH 1
3aKPITUICHHS CTBOPHUMH, TPYHTOBHMH 3HAKaMH Ta KOJHOPOBOiI BIIKPACKH HA CyMiXHUX
oyniBnsx (puc. 4.1) ;

3) po30KBKa KOHTYPY KOTJIOBaHY.

[lepen po3poOKOI0 KOTJIOBaHY KUIOYKAMHU 3aKpPIIUTIOIOTH MEXI HOro BiJIKOCIB.
[IpoekTH1 BIAMITKHA J1Ha KOHTPOJIOIOTH KIUJIbKAa Pa3iB JJisl YHUKHEHHS Mepedopy TpyHTY
TCOMETPUYHUM HIBEJIOBAaHHSM BEPINTUH CITKH, CTOPOHHU SKOI MapajiebHI OCHOBHHX OCSX.
Bepumau ciTKU 3aKpIIUIIOI0Th KOJIB IMH - MasikaMu, 110 SIKUX BHIHO TJIMOMHHM HEOOX1THUX
3p130K IpyHTYy. POOOTH 3 BialITyBaHHS KOTJIOBaHY 3aBEpPIIYIOTHCS BUKOHABYOI 3HOMKOIO 1
CKJIQJIaHHSIM CXEMHU, Ha SIKI BKa3yIOTh (PaKTUYHI Ta MPOEKTHI BIAMITKY JHA KOTJIOBaHY.

@ @ CyuinbpHa 00HOCKA

Bigkocu

L

| N
© )

~

s

CTBOpHI 3HAKH

|

U |

ONENO

Puc. 4.1 Cxema po30MBKH 1 3aKpIIJIEHHS] OCHOBHUX OCei Oy 1B

[lepeHeceHHss OCHOBHMX OCEl Ha OOHOCKY 1 Ha JHO KOTJIOBaHY BHUKOHYIOTb
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TEOJI0JIITOM MPHU JIBOX MOJIOKEeHHIX BepTuKaibHoro kpyra (KJI 1 KIT) Big cTBOpHUX 3HaKIB.

[InaHoBe 1 BUCOTHE TOJIOKEHHS ()yHAAMEHTIB, CTIH MiIBaITy, IIOKAJIB Ta MEPEKPUTTS
HaJ TMiJBajJOM 3a0e3MeYy€eThCs TEOAC3MUHUMHU CIOCTEPEKEHHSAMU 1 (IKCyeTbcs Ha
BUKOHABYMX KPECIICHHSX.

[Ticnst getanpHOI PO3OMBKHU OCei BUPOOJNIAIOTH HA MOBEPXHI 3€MJII TTO3HAUEHHS MEX
YKOCIB KOTJIOBaHy. 3 pO3pi3y 3a HampsMKaMH OCHOBHUX oced (puc. 4.2) BHIHO, IIO
N03HAaYKa TOYKH HYJIbOBHUX po0iT Hy MOXxe OyTH oTprMaHa 3a TaKUMHU (OPMYJIaMHU:

Ho=H,; +i(p'd, H():HK+in'd ;
ne H; - daxtuyna BinMiTKa, BIJMOBIJHA TOYIl TMEPETUHY OC — HOBHUX OCEH, IO
BU3HAYAETHCS 32 TOMOTPAPUIECKOMY TIJIAHOM,
H - npoekTHa BiIMiTKa JTHAa KOTJIOBaHY,
iy - (pakTUYHUI yXUJI IOBEPXHI 3€MJI1 B HAIl — paBJIeH11 OCHOBHOI OC1 CIOPY/H,
1np - MPOEKTHUI YXUJI YKOCY KOTJIOBaHY,

d - mupuHa ykocy. icp

jam
\5‘
o

HK/ d

piBEHb MOBEPXHI

Puc. 4.2 Cxema 151 po3paxyHKy IIHUPUHHU YKOCY KOTJIOBAHY

[IpupiBHSABIIM TTpaBl YaCTUHHU HaBEACHUX (HOPMYJT OTPUMAEMO:

_H,-H,

l¢—l

d

g

Jns nmpuknagy npumyctumo, mo H1 =219.20 m, Hk = 215.20 M, 1 = 0.100, imp =
1.000. Tomi, d =(219.20 - 215.20) / (1.0 - 0.1) = 4.4 m.

AHANOTIYHO BUKOHYIOTH PO3PAaxXyHKHM MIMPUHM (BiJICTaHI B TUIaHI MIXK HIDKHOI 1
BEPXHBOI OPOBKAMH ) YKOCY IO BCiX HampsIMKaXx, IO 30Ira€ThCs 3 OCHOBHUMH OCSMHU 1

napanenbHuM iM, depe3 6 ... 12 M. OOuucieHHs 1 OTpUMaHe 3HAYeHHS O(QOPMIIIOTH y
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CrieliayIbHIN BiJOMOCTI Ta Ha kpecieHHi. [Ipu 11boMy 10JaTKOBO BPaxXOBYIOTh IIUPUHY
nasyx (BiJICTaHb BiJl HAPYXKHbBOI rpaHi PyHIaMEHTY /10 HXKHBOI OPOBKH YKOCY KOTJIOBaHY)
1 BIZICTaHb B1Jl OCEH 710 30BHIIIHBOI rpaHi (PyHAAMEHTY.

Ha micrieBocTi KOHTYpH BepXHBOT OPOBKH 1 MIJICTABH YKOCIB 3aKPITLTIOIOTH KIJIOUYKaAMHU
yepe3 6 ... 12 M, a Takoxx Ha KyTax moBoparax. [IoTiM BHKOHYIOTH poOOUy 3HOMKY,
BCTAQHOBJIIOIOTh KIUIKM - MAasKd s 3a4UCTKU JHA 1 YKOCIB, MIAPaXOBYIOTh 00CSITH
3eMIIIHUX Mac. Y KOTJIOBaH MEPEHOCATh HE MEHIIIE IBOX pOOOUYUX pernepiB.

[lepenauy oceii B KOTJIOBaH 3/1HCHIOIOTH MOOYA0BOIO CTBOPIB MO CIIPOBITHUM TOUKAM
Ha OOHOCKM 3a JIOIIOMOTOI0 CTPYH 1 HUTSHOIO CXWJIy a00 TeoAodiTa 3 3aKpIIUICHUX
CTBOPHHUX 3HAKIB.

3aBepIIabHOIO CTAAI€I0 PU POOOTaX HYIHOBOTO UKy BBAXKAETHCS BUHECEHHS OCE
30BHIIIEHIX 1 BHYTPIIIHIX CTIH Ha IOKOJb OyniBimi. [Ipu 11bOMy BUKOHYIOTH BHUKOHABUY
3MOMKY 1 CKJIaal0Th CXEMy, Ha SIKId TMOKa3ylOTh CTAHOBHIIE 1 BIIXWJICHHS OCEH BiJ
MPOEKTHUX 3HA4Y€Hb, JIHMCHY BIJCTaHb MIDXK OCAMHM 1 (DaKTH4HI BIOAMITKM TOBEPXHI

MIEPEKPUTTIB.

Jlyist mepeadi BiIMITOK Ha JIHO KOTJIOBAHY 3 KPYyTMMHU YKOCaMH a00 Ha MOHTa>KHUMN
TOPU30HT  BUKOPHCTOBYIOTh METOAM TEOMETPUYHOrO0 ab0  TPUTOHOMETPHUYHOTO
HiBemtoBaHHA. [Ipy 1pboMy moBHHHI OyTH BiJIOMI MO3HAYKM HauOmmwkuux penepiB Hp, 1
MIPOCKTHI BIIMITKM Ha JHI KoTiioBaHy Hy abo MoHTaxkHomy ropusonti H, (puc. 4.3) .
besnocepeHbo 3 MaOHKAa BUJHO , IO "POEKTHI PEHKU' Ha MOHTaXXHOMY T'OPHU30HTI by, 1
Ha JIH1 KoThoBaHy b, 6ynyts : by = Hpn +a+cd - Hy, by =Hys +a' +c'd -H, neaia'-
BIIJIIKK 10 YOPHIA CTOPOH1 pEeWKH, BCTAHOBJIEHHMX Ha pemnepe , cd 1 c'd ' - noBXKUHU
BIJIPI3KIB BHM3HAYAIOTHCA 3a BIIJIIKOM Ha pyJieTKaxX, MiABIIIEHUX Ha KpOHIITEHHAaX
BIJMOBIAHO Ha MOHTA&XHOMY TOpPH30HTI 1 Ha BepxHil OpiBLI YKOCY KOTJIOBaHy 1
HATSATHYTUX BEPTUKAIBHO 32 JOMTOMOTOI0 BAaHTAXKIB.

[ToxuOka mepemadi MO3HAYKK METOJAOM TEOMETPUYHOTO  HIBEIIOBAHHS 3
BUKOPUCTAHHAM PYJIETKH 1 PEHOK CTAaHOBUTH OJIM3BKO 4 MM, SIKIIIO TPUMHITA TOXHUOKA

OJHOTO BifUTiKy 10 peiiui i pymnerui pisaa 2 MM (2 - V4).
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Puc. 4.3 Tlepenaua BiAMITKH Ha THO KOTJIOBaHY

4.2. BepTukajbHe INIAHYBAHHS Oy1IBeJIbHUX MalJaHYUKIB

[Ipyn BepTHKaNbHOMY IUIAHYBAaHHI OyAIBEIbHUX MaWJaHUYMKIB I'€OJIE€3U4HI poOOTH
MOJISITAl0Th Y BUHECEHHI (PO3MiuyBaHH1) Ha MICIIEBOCTI TOUOK 3 TPOCKTHUMHU MMO3HAYKAMH,
JIHIH 1 TUTOIITWH 3a1aHOTO HAXHUITY.

[To 3aKiHYEHHIO TUIAHYBAJIBHHUX POOIT MPOBOJATH BUKOHABUY 3HOMKY CIIJIAHOBAHOI
TEePUTOPIi.

BuxigHumu JaHUMHA 7151 BEPTUKATBHOTO IJIAHYBAHHSI € TTO3HAYKH PETEepiB OMOPHOI
BHCOTHOI T'€0/Ie3UNYHOI OCHOBH, KapTOorpama 3eMeJIbHUX poOiT, po3pi3u OYIHUHKIB 1 CIIOPY/I,
npodiTi BYJUITh 1 TPOT3A1B, MA3EMHUX THKEHEPHUX MEPEX TOIIIO.

MeTonu 1 TOCIIIOBHICTh BUKOHAHHS T€0IE3UYHUX PO3MIUYBaJIbHUX POOIT 3aJ€KUTh
BiJl METOJIB BHKOHAaHHS 3EMJISHHX POOIT, 3eMJICUepIIaibHOI TEXHIKM, HAasBHOCTI
T'€OJIC3NYHUX TIPHUIIAIIB.

Ha Benukux 3a IIJIOLICHO TCpI/ITOpiHX IJIaHYBaHHA BUKOHYIOTb OKPEMHUMH ,Z[iJIfIHKaMI/I.
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[licist BCTaHOBJIGHHS KIJIKIB Ha TUIOIIMHI BCi€l AUITHKM BHUKOHYIOTHCS 3€MEJIbHI

poOOTH.
/ lIpoexmna
h I
PH = F 7 "

Puc 4.4 Cxema BCTaHOBJIEHHS KUIKIB ITPU BEPTUKAIBHOMY IJIaHYBaHH1

B mpoueci BHKOHaHHS 3€MEIbHUX POOIT BCTAHOBJIEHI KUIKM, SIK TIPABUIO,
3HUILYIOThCS. ToMy micis momepeaHboro (rpyooro) rmiaHyBaHHS MICIIEBOCTI 3HOBY
BiIHOBJIIOIOTH CITKY KBajapaTiB. HiBemOOTh iX BEPIIMHU 1 YTOUHIOIOTh BEJIMYUHHA HACHUIIIB
1 BUIMOK, KOPUCTYIOUHUCH PIZHULISIMU MK TPOCKTHUMU 1 BUMIPSIHUMU MO3HAYKAMU TOYOK.
Jlanmi mpouec MOBTOPIOEThCA A0 CHIBMNAJaHHS MPOEKTHUX TMO3HAYOK 3 (PaKTUYHUMHU
MO3HAaYKaMHU 3eMJIl B MeKax 3ajaHol TouHocTi (3 + 5 cm).

HaiiGinpmr  epekTUBHO 3aCTOCYBAaHHS JIa3epHUX pOTAIIHHUX HIBETIPIB THUITY
,,] eormian”. 3a JOMOMOTor0 X Ha OJTHOMY 13 KyTiB MPOEKTHOI MJIONTHUHU, 200 B JTO01M TOYIII
TUTOIIMHA MO>KHA BCTAHOBUTH JIA3€PHUM MPUIIA]] TaK, 100 TUIONIMHA JTa3€PHOTO CBITIOBOTO
npoMeHs OyJia mapasnesibHa MPOEKTHIN MJIOIIHHI.

JInst miABUILEHHS TPOAYKTUBHOCTI poOOTH 3eMileuepraibHuX MaluH (0yJib103€epiB,
aBTOTpENIepiB) MOKHA IO HAMpsIMy iX PyXy pO3MIdyBaTH Bi3UpPKaMH JIiHIT 3aJaHOTO
Haxwty abo (ropu3oHTaNIbHI) BUCOTOIO 1. Ha aBTOTpelimepi BCTAaHOBIIOIOTH BI3UPKY TaK,
o0 ii BHCOTa BiJ HU3Y Jie3a HOXa TEX JopiBHIOBaia Bucoti 1 (puc. 4.5). B mpoueci
MJIaHYBAIBHUX pOOIT BOMIM aBTOTpeiaepa yTpumye Bepx Bisupku C B CTBOpi

BCTAHOBJICHUX HA MPOEKTHUN yXUJl BI3UPOK A 1 B.
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Puc. 4.5. Cxema muianyBaHHs penbedy MICHEBOCTI MO Bi3UpPKaM

A,B — onopHi Bi3upku; C — X010Ba Bi3UpKa

4.3. CkiaajaHHs KapTOrPaMHu 3¢MJISTHUX POOIT

BuxignuMu marepiagamu JJi BEPTUKAIBHOTO TUIAHYBAHHS € HIBEJIIOBAHHS MOBEPXHI
mo KBajpaTtax abo tomorpadiunuit mwiaH. (Homarok I'). ¥V mepmomy BUMaAKy MO3HAYKH
BEpUIMH KBAJpaTiB BU3HAYEHI reoMeTpuuyHuM HiBemoBaHHsAM 10 0.01 m. ¥V npyromy
BUITAJIKy Ha TOTIOIJIAH HAHOCUTKLCSA CiTKa KBaJpaTiB 31 CTOPOHOIO 2 CM Ha IuiaHi. BigmiTku
BEPIIMH KBaJpaTiB BU3HAYAIOTh I'padivuHO IHTEPHIOIALIEI0 10 TOpr30oHTaNSIX 10 0.1 M.

[Ipu npoekTyBaHHI TOXUJIOTO MalJaHYMKY HAMIYalOTh 3arajibHUN YXUII iy 1 HAIPSIMOK
ro , puc.4.6. YXun iy mpu3HA4Ya0Th, BUXOJIYN 3 YMOBH Ipin < ip < gy 1 YMOB MICIIEBOCTI.
MinimManbanid 1 MakcuMaidbHuM yxunn HopmyroThess CHillamu. Tak mpu opranizartii
penbedy BcepenrHI MICBKUX KBAPTATIB imin = 3 oo JUIS 3a0€3MEUCHHST BOJOBIIBEICHHS,
Imax = 13 °/oo OO YHUKHYTH PO3MHUBY MOBEPXHI HE 3aacaibTOBAHUX AUITHOK. Hampsimox

YXUJTY 9 BUOUPAETHCS, BUXOASUM 3 YMOBH BOAOBIJIBEICHHS 3 MPOEKTOBAHOI AUISIHKH. Tak
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Ha puc.4.6 HanNpsSMOK YXWIy BHOpaHO mMapajeiabHO JHY JOLIMHU. BenuuunHa ry

BUMIPIOETHCS 0€3MOCEPEHBO 32 KPECICHHIM TPAHCTIOPTUPOM .

X Ilapamempu npoexmyesanns: d,
I=n, } Ho, Xo, Yo, Ix, Iy . Ilpumep
T npu AV=0: d = 20 m, Hp =42.5
M, Xo=0, Yo=0, Ix = +0.006,
Iy =-0.010
K A
v: d
I
| 40
Huc |
I
I
4KOK \ |
4 o > Y
Xo ~ 2, 3 J=n,
Yo 1 1y
S

Puc. 4.6. Cxema BEpTUKAJIBHOTO IJIaHYBaHHS MOXWJIOTO MalJaHUUKY
[Ipu BuOOpI1 i) HEOOXITHO BPAXOBYBATH YMOBY MIHIMAJIbHOTO OOCATY 3€MJISTHUX POOIT.
BoHo Oyne BUKOHAHO TIpU ONTUMaiNbHOMY yXwii iogr = (H> — H;) /' d, ne H» ta Hj -
MO3HAYKU KIHLA 1 TMOYaTKy YXWIy, IO BHU3HAYAIOTHCS TpadiuHOl IHTEPHOJIALIEI0 32
miaHoM, d - BiJICTaHb MIDK HUMH. SKIIO ip;r 3HAXOAMTHCS B MEXaX JOMYCKY, TO
NPUNUMAIOTh i = Lot . KO ionr > ipmax, TO IPUAMAKOTh ig = [pAx.
Jlnst oOumCieHHsT OOCSTIB 3eMIIIHMX pPOOIT 3aradbHUN yXW ip PO3KIAJAI0OTh Ha
CKJIQJIOB1 YXHJIM TI0 OCSX KOOPAMHAT MaWIaHUUKY : Ix = ip cos rp, Iy = iy sin ry.
Ha OyniBenbHUX KPECICHHSIX HANPSMKH YXWIIB MOKAa3ylOTh CTPLIKaMH, HAJ SIKUMH

BUIMCYIOTh Moy yxums @ 0.006 0.010. IIpu pospaxynkax Ha EOM yxunn

<«

3aMUCyIOTh Y BEKTOpHIHN dopmi : Iy =+0.006, Iy =-0.010.

[Ipu npoekTyBaHHI 0€3 IOTpUMaHHS OalaHCy 3€MIISTHUX pOOIT BCTaHOBIIOIOTH
MPOEKTHY BiAMITKY Hy, sIKOICh TOUKM MaljaHYMKa 3 KOOpAUHATAMH Xy, ¥ 11010 BUX1THOT
no3Hauyku Hpycy. Cnoco6iB 6e3miu. Ha puc.4.6 npuiinsiii 3a Hycx MO3HAUYKY BUMOILIECHHS
icayrouoi Oynieni 4K0K. Jlns BiaBenenHs Boau Bia OyaiBii B3sud Hy = Hyuycxy — 0.6 m (abo

1.0 m TO1110).

75



[Ipu npoekTyBaHHI 3 JHOTPUMaHHSAM OallaHCy 3eMIIIHUX POOIT MO3HAuKy Hy MOXHa
NPUHHATH OyIb-sIKiM TOYKM MalJlaHYMKa JIOBUIBHO, HAINIPUKIIAJ, PIBHY IMMO3HAYIN 3eMJIi B
i TOYIl. Y I[bOMY BUNAAKY PO3PAaXyHOK BEIETHCS METOJOM IOCTIIOBHUX HAOIMKEHBb
(meton itepariif). OOYUCHIOIOTBCS cyMmMapHi 00'emu Hacumy Vy , BUiMkua Vp 1 GanaHc
3eMIsTHUX pooiT AV= Vy + Vi (BuiMka 3 MiHycoM ). SIkiio ymoBa 6anaHCy HE BUKOHAHO,
TO YTOYHIOETHCS BIIMITKA Hy 1 HOBHI BUTOK 00UYHCIIeHb. MeTo 1 iTepaliiii 3aCTOCyeEMO TpH
obOuncnenusx Ha EOM Buacninok ii mBuakoxii . [lpu po3paxynkax Bpyuny Ha MK 1eii
METOJI JOCUTh TPYJIOMICTKUH. [15]

Po3paxyHOK BepTUKaJIBHOTO IJIAHYBAaHHSA MOXXHA BUKOHATU BJIOMAa Ha KOMIT'IOTEpI 3a
nporpamoro «BepTukanbsHe rianyBaHHs Tonorpadiunoi nosepxHi - VPLTP». O6Guucienss
00cAriB 3eMJITHUX pOOIT B KBaJpaTax BEACTHhCS 32 TPUKYTHUMHU MPU3MAMH, IO 3HAYHO
TOYHINIE, HDK MO N - BYTrUJIbHUM nOpu3MaMm. Jlid 1bOro KBaapaTd po30MBAIOTh Ha
TPUKYTHUKHU  CIPSIMOBAHUMHM J1arOHAJISIMHM, TOTOAMBIIUCH 3 ¢dopMmamMu penbedy.
[To3HaunMo O3HaKM JiaroHaned depes f ; ; . SIKIIO JiaroHallb MPOXOAHUTH YEpe3 JIBY
HIKHIO BEPIIMHY KBajpaTa , TO f ;; = / , AKIIO HE TPOXOAuTh - ¢ 1y = 0 . Tak Ha puc.4.6 ¢ ;
3 =1, t ;4= 0 tomo. Y mporeci 0OYNCIEHB IO HACHITB 1 BUIMOK y HEMOBHUX
KBaJparax, B SKUX MPOXOJATH JIIHII HYJIBbOBHX POOIT, pO30MBAIOTHCS HA TPUKYTHUKH
aBTOMATUYHO.

Cxema poOoTu niporpamu . BBoguThcst BuxigHa iHGOpMaIlis y BUTIIS/Il ABOX MAaTPHUILb:
H;j (emnu) omJ=100J=ny u I=1 oo [=nx; t;yapu J om1l 0o (ny—1) u om 1
0o (n x — 1). 3amyck mporpamu. BeejeHHs1 mapaMeTpiB MPOESKTYBaHHS (UB. MPUKIIA]T TIO
puc.4.6. O6UUCTIOITHCS MPOCKTHI BiAMITKU H) ; (npoexm) = Hy + (X — Xo) Ix + (Y; - Yp)
Iy, poGoui no3nauku H;; (pab) = Hy; (npoexm) - H;; (3emau) BC1X BEPILIUH KBaJIPaTiB.

3a 3HaKaMu 1 BEJIMYMHAM DPOOOYMX BIAMITOK OOYMCIIOIOTHCS BIJACTaHI /10 TOYOK
HYJIBOBUX POOIT MO KOXKHINA CTOPOHI 1 CIIPSIMOBAHOI1 JllaroHal ¢y kBajapara. [linomi Hacumy
1 BUIMKH pO30MBAIOTHCSA HA TPUKYTHUKU 1 OOYUCITIOIOTHCS OOCSATH TPUKYTHHUX TPHU3M 32
dbopmymnow va = Sa X h; (pab) / 3 - mioma TPUKyTHUKA, TOMHOKEHA Ha CEPeaHIO0 poOouy
owiHKY. OOUNCIIOI0THCS 00CATH HACUITY 1 BUIMKU B KOXKHOMY KBaJpati v;; = 24, CyMapHi
obcsaru Vy = 2y, (macutm) , Vp = 2y, (BuiMku ) 1 6anmanc 3emiistHUX pooiT AV= Vg + Vp.

[Ipu nmpoekTyBaHHI MO 3aJiaHiil BIAMITII pe3yJIbTaTH 00YMCIICHh BUBOAATHCA Ha ApyK. [Ipu

76



IPOEKTYBaHHI 3 JOTPUMAHHAM OalaHCy 3eMIISTHUX POOIT yTOUHIOEThCS BiaMiTKa Hy = H) -
AV / F, ne F - noma Bciel AUISTHKHA, 1 HOBUM BUTOK OOYMCIIeHb. [Ipu BUKOHAaHHI yMOBU
AV< 3a1aHOTO BUBOJSATHCS HA JIPYK pe3ysIbTaTH o04uciaeHb: H; ; (poekT) , hy; (pad) , viy
(macunm ) , v;; (Buimku ), Vi Vi, AV, 1151 KOHTPOIIO BBEACHHS BUXiAHOT iHGOp™Marii , H;
;7 (3eMJ11 ) 1 mapaMeTpH MPOEKTYBAHHS.

Pe3ynbpTaTi 00YHMCIIEHB 1 BUXIJIHI JJaHI BUIKMCYIOTh Ha KapTorpamy 3eMJISHUX POOIT,

puc.4.7 .
|
-1.10|41.20 -0.40|41.00 +O.|'10 40.80  +0.10|40.60 Io3uauenns
42.30 41.46 I 40.70 40.50
[ Paboua BigmiTka
-320 72 :+9 100
|
[ IIpoexTHa
© -1.22141.08 -0.57 |40.88 +O."13 40.68  +0.68 [ 40.48 TN
()
= 42.30 41.45 +1/\\40.55 39.80
\
-416 140 N +60
13 -1.54 | 40.96
-1.54 140.96 -0.84 {40.76  -0.39]40.56 \\\+0.26 40.36 42.50
42.50 41.60 4095 N 40.10
0.010 BinmMiTka 3emMiti
_—

Macirra6o 1:500

Puc.4.7 ®parMeHT KapTOrpaMu 3eMJISIHUX POOIT

Ha xaptorpamy, B Mmacmta6i 1:500, BUMMCYIOTh MMO3HAYKH 3€MJIi, TIPOEKTHI Ta pobodi
MO3HAYKH, OOCATH 3eMJITHUX poOiT. JIiHII0 HYJNBOBHX pOOIT, 110 pa3rpaHiuy€e HACHUIy 1

BUIMKH, HAHOCATH TpadiuHo BianoBigHO 10 npornopiiidy/dg=hpuy/hp.

4.4. Po3miuyBaHH i 3aKpilJieHHs oceil

OCHOBHUM JIOKyMEHTOM pO30OMBKM OCHOBHUX OCEH CIYXUTh pPO3MidyBajJbHE
kpecneHHs. [Iporec po30MBKM TMOJSTaE B TOCITITOBHOMY TOOYZOBI HAa MICIIEBOCTI
pPO3MIiuyBaJbHUX €JIEMEHTIB, KOHTPOJI TOYHOCTI MOOYAOBH, 3aKPIMJICHHS OCHOBHHUX OCEH .
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Po3MiTka OCHOBHMX OCEH 3 TOHUOK TE€OJOJIITHOTO X0y MOK€ OyTH BUKOHAHA B TaKiil
MOCTIIOBHOCTI. BiAMOBIIHO 10 pO3paxyHKOBOI CXeMoto, puc. 4.8, 3 TOYOK TE€OJ0JITHOTO
xony 1,5, 4 6ynayrorbes npoexTHi Touku Al , A3, B3 . Takux Touok mae OyTH HE MEHIIIE
TphoX. lle HeoOXiAHO IJIsi KOHTPOJIIO OPIEHTYBAHHS OCed MIOJ0 PO30MBOYHOI OCHOBH.
BUKOHYIOTH KOHTPOJIbHI BUMIPIOBAHHS MPSMOTO KyTa 1 JOBXKMH Oceil a 1 B. BigxuneHus
BiJl MPOEKTHUX 3HAYCHb MOBUHHI OyTH B MEXKax 3a/1aHO1 TOYHOCTI. SIKIo Oisbiie, BBOIATH
MONpaBKU B TOOYOBaHI TOYKM (JIHIMHI peaykii). Pemra ockoBI TOYkM OyAyrHOTh
CIIOCOOOM TEePIEHANKYIISIPIB MO0 MO3A0BKHBOI 0Ci A. YCTaHABIIOIOTH TEOIOMIT B TOUIII
Al, OyayroTh NpsSIMUNA KYT, BIAKIAAAIOTh MPOEKTHY A0BXUHY Bl . Bix Touku Al B cTBOpI
oci A BIIKIAAalOTh JIOBXKMHY al, BCTaHOBIIOIOTH TEOAOJIT, OyAyIOTh NPSIMUN KYT,

BIIKJIAAaI0Th AOBXHUHU Bl 1 B2 . TakuM 4yuHOM OyayTh moOyAoBaH1 MpoeKkTHI Touku bl |

b2, B2. 2 @

@ @ ©®

Puc.4.8 Po3paxyHkoBa cxema

JI1s1 KOHTPOJIFO BUMIPIOIOTH JiaroHaii. BiagxuneHHs BiJl TPOCKTHUX 3HAYCHB MOBUHHI
JeKaTH B MEXaX HOPMATHBHOI TOYHOCTI. Ha 3akiHYeHHS, 1O BHHECCHHMX MPOSKTHHUM
TOYKAM TPOKJIAJAI0Th BUKOHABYUHN (KOHTPOJBHHI) TEOMOTITHUN Xill, 3aMKHYTHH a0o
PO3IMKHYTHIA, IO CIIUPAETHCS HA CTOPOHHM PO30MBOYHOI OCHOBHU. Hampukiian, BiMOBITHO
JI0 PO3PaxXyHKOBO1 CXEMOI0 MOXHa MpokyiacT Xig T.X.1 - Al- A3- B3 - 1.x.4. BuMiproioTh
(GakTU4HI KyTH TOBOPOTY 1 JOBXHHHM JiHIA. OOYUCHIOTh (HaKTHYHI KOOPIWHATH
BUHECEHUX TOYOK. BiAXWIJIEHHS BiJl MPOEKTHUX 3HAYEHbB, K 1 BIAXWICHHS B JlarOHAJAX ,

BUIMCYIOTh HA BUKOHABUY CXEMY , sIKa CIIY’)KHTh aKTOM 3/1a4l - IpUHMaHHSI.

[lepexoHaBIIMCH y TPAaBUIBHOCTI PO30MidyBajJbHUX pOOIT, BUHECEHI OCHOBHI OCI

3aKpIIUIIOIOTh Ha MICIIEBOCTI CTBOPHUMU 3HaKamu BinoBiaHo 10 CHull 3.01.03-84.
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Po301BKa OCHOBHMX OCEH BIJTHOCHO UEPBOHHUX JIIHINA MPOBOJIUTHCS TaK caMmo, SIK 1 3

TOYOK TCOIIOJ'IiTHOFO xony.

Po361BKa 0OCHOBHUX Oceil Oy/iBeb MPU HAIBHOCTI OyAiBEIbHOT KOOPAWHATHOI CITKU

POBOJUTHCS CIMIOCOOOM MPSIMOKYTHUX KoopauHat, puc.4.9 . Bci yoThpu OChOBI TOYKHU

po30uBarOThCS He3anexkHo. KOHTponb 3a BIAXWUICHHSAMH BHUMIPSHHUX JiaroHajedl BiX

PO3paXyHKOBHUX 3HAYCHb.

Puc.4.9 Po30rBKa OCHOBHHMX CITOCOOOM NPSIMOKYTHHX KOOPJUHAT
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Ha puc. 4.10 nokazana cxema poO30MBKHM OCEHl B LOKOJS ICHYIOUOi OyHdiBIIi.

[TapanensHo 10KONIIO OyAyeThes OasucHa JiHIS a0 Ha Bigcrani LI. Y Toumi O

BCTAHOBIIIOIOTh TE€OAOJIT, OYIyIOTh NPAMHIL KYT, (PIKCYIOTh PUCKOIO Ha CTIHI TOUYKY O/ 1

B1J1 HET 710 KyTa OyiBJIl BUMIPIOIOTH BIAPI30K S/.

TeonoiToM MPOIOBKYIOTE CTBOP 0a3ucHOI JiHii. BigkmamaroTs BiJg TOUK O JOBKUHY

S =S1+dl +d2/ 2 (dl - npoexkTHe BiJIcCTaHb MIXX 30BHILIHIMU T'paHsMHU CTiH, d2 -

MIPOEKTHUHN PO3MIP MIXK 30BHIIITHIMU 1 BHYTPIIIHIMY TPAHIMH CIIOPYKYBAaHOTO OYAMHKY).

@dikcyroTh TOUKY B. Big TOYKM B BIAKJIAJAaOTh MPOEKTHY MOBXKUHY MDK ocsaMu 1 1 2,

3aKPIIUIIOIOTH TOUKY e.

4 Tt =
< |
S e PR
d }:\ b —> * C @
Ly Ly L,
a 6 B r

Puc.4.10 Cxema po30uBKH OCel BiJI IIOKOJIS ICHYIOYO1 Oy/IiBIIi

0Oas3ucHa JIiHig
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VY Toulli 6 BCTAHOBIIOIOTH TEOJOJIT, OYAYIOTh IPSAMUN KYT, BIAKIAIAIOTh JOBKUHY
L2 =L1+ d2 /2, ¢pikcytotrs Touky Al. Big Touku Al mo upomy * CTBOPY BIIKIAJal0Th
MIPOEKTHE BiJCTaHb MK OocsiMU A 1 b 1 3akpimmooTe Touky bl. AHamoriyao OymyroTh
Touku A2 1 b2 3 Touku e 6a3zucHoi niHii. {715 KOHTPOIIIO BUMIPIOIOTH TIOBKHHH J[1arOHAJICH.

3aKpIIUIIOI0Th OCl CTBOPHUMH 3HAKaMHU.

MoxnuBa iHIIA cXemMa pO30MBKHM 3aJIEKHO BiJI MIPOCKTHUX PO3MIPIB MPHUB'SI3KU 10

1ICHY104O01 Oy /1B, MOJOKEHHIO KOHCTPYKUIMHUX OCEH 1 T. 1.

4.5. IIpoexkTyBaHHS Ta BPIBHOBaKEeHHs 0a3UCHOI (pirypu

[Ipn OymiBHMUTBI MNPOMHUCIOBUX HIANPUEMCTB Ta 3a0yJ0BI MIKpOpaloOHIB Ha
BIIKDUTUX TEPUTOPISAX TCOJE3UUYHY PO3MIUYBAIbHY OCHOBY PO3BHBAIOTH BiJ] IYHKTIB
JIep>KaBHOI T'€0I€3UYHOT MEPEXK1 B BUIJISIL Oy0igesibHOI CimKu.

['eone3nuny po3miuyBadbHy OCHOBY TOIIISIOTH HA 308HIWHIO MA GHYMPIWHIO.
30BHIIIHS TE0/Ie3UYHA OCHOBAa PO3BUBAETHCA 1 3aKPIIUTIOETHCS T03a OyJUHKOM abo
cnopyAor0. BoHa ciykuTh 1711 BUKOHAHHA OyJIBEJIbHUX POOIT HYJILOBOI'O IUKIY: BUHOCY
TOJIOBHUX, OCHOBHHUX Ta JETAJIbHUX OCEH CHOpYyaW, IUTaHYBaHHS OY/(IBEJIBHOTO
MailaHuMKa, YHOPSAJIKYBaHHS KOTJIOBaHy, MOHTaXy (YHIAMEHTIB JO0 T[O3HAYKH
“OyniBenpHOrO HYJs . Llel eranm Ha3UBAIOTh 36€0€HHAM RIO3EMHOT YACMUHU CROPYOU.

Buympiwna eceodesuuna posmiuyeanvHa OcHO8a PO3BUBAETHCS BiJl IYHKTIB
30BHIIIHBOI T'€0JE3MYHOT OCHOBHU. i NYHKTH 3aKpilUTIOIOTH HAa MEPEKPUTTI MepIIOro
MIOBEPXY CHOPYAH.

Cmeopeni Ha HYIbOBOM)Y MOHMANCHOMY 2OPU3OHMI 2e00€3UYHI PO3MIYYBAIbHI
Mmepedxci  Hazusaromsb Oazuchumu. CxemMa Oa3UCHHUX MEPEXK IUIKOM 3aJICKUTh BIJ

KOoH(Iryparii OyAHHKY Ta 3a7aHoi TouyHocT1 (puc. 4.11).
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Puc. 4.11. Haitnpocrimn 6a3ucHi Gpirypy BHYTPIIIHBbOI I'€0AC3UYHOT PO3MIUyBAIBHOT
Mepexi
[Ipu npoektyBanHi 6a3ucHOI Pirypu ajs HAIIOI criopyau Oysa BuOpaHa 0azucHa
¢irypu tumy «0», Tak sk Taka (popma 6a3ucHOI PIrypu € TO0CUTh IPOCTOIO B MOOYI0BI Ta

3/1aTHA 3a0€3MEYUTH BUCOKY TOUHICTh BUKOHAHHS I€0/I€3NYHUX PO3MIUYBAIbHUX POOIT.

Puc. 4.12. baszucna ¢irypa
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TouHicTh OOYZOBU 30BHIIIHBOI T'€OJIE3UYHOI MEPEXKI XAPAKTEPU3YEThCS TaHUMU

tabmnuii 4.1 (CHull 3.01.03-84).

Tabnuns 4.1
XapakTepUCTUKH TOUHOCTI CTBOPEHHS T'€0IC3UYHOI pO3MiIdyBaIbHOT Mepexki (OCHOBH)
No XapakTepucTuka 00’ €KTiB ['panuyHi cepeHi KBaAPATUIHI TOXUOKHU
/11 OyIIBHUIITBA BUMIPIOBaHHS
KYTIB, JHINA MIEPEBUIIICHHS Ha
c (BiIHOCHA 1 kM xo1y,
OXHOKa) MM
1 2 3 4 5
1. |IlianpuemcTBa 1 copyau Ha
wromi nmoHax 100ra. Oxpemi 3 1 4
OyOIMHKM 1  conopyad 3 —
IJIOLIEI0 320 100 25000
yJI0BH TIOHA]T
THC.M>
2. [ligmpueMcTBa 1 CrIopy I Ha
ot 1o 100 ra. Oxpemi 5 1 6
OyAMHKM 1 CIIOPY/IX Ha TUTOLI —
10....100 TrC. M2 10000

3. | ByauHKY 1 ciopyAu Ha IO

o 10 trc. Mm% {oporw, 10 1 10
1HXKEHEPH1 KOMYHIKaIlli Ha N PP

3a0yJOBaHUX TEPUTOPLIX 5000
4. Jloporu, iHxXeHepHi 1
KOMYHIKaIlii Ha 30 m {5

He3a0yAoBaHIl TepuTopii

Bubip micip 3akpiluieHHS 3HaKIB BUPOOJSIOTh Ha IJIaHI THUIIOBOTO TOBEPXY 3
ypaxyBaHHSIM MOXIJIMBOCTEM LIEHTPYBaHHS Npuiaay 1 3a0e3MedeHHs BUIUMOCTI MIXK
CYCIIHIMM TYHKTaMHU B TPOLIECI MOHTAaXY KOHCTPYKIIHA, BUKOHAHHS KOHTPOJIbHUX
BUMIPIOBaHb MK 3HaKaMH, MPOCKTYBaHHS BUXIJHUX TOYOK 1 MOOYJOBH PO3MITOYHUX

MCPECK HAa MOHTA)KHHUX I'OPHU30HTAX.

AHanITUYHI, TPOEKTHI KOOPJIMHATH 3HAKIB BU3HAYAIOTh B CUCTEMI Ocel OyIUHKY 13

3a3HAYEHHSIM HA3BH OCI 1 BIICTaHI Bl OC1 JI0 3HaKa B MUTIMETpax.

[ToOGynoBa onopHOi po30MBOYHOI MEpPEXi Ha BUXITHOMY TOPHU30HTI NMOYUHAIOTH 3

MEPEHECEHHsI OCHOBHUX OCEH 31 CTBOPHMX 3HaKiB Ha LOKOJb OyaiBmi. Big BHHEceHUX
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OCell HaMIYarOTh IOJOKEHHS IMYHKTIB p0o30MBOYHOI Mepexi ( 0a30BHMX 3HAKIB), HJIs
3aKpIIJICHHS SKUX BUKOPHCTOBYIOTH METajeBi 3acTaBHI YaCTHHH MEPEKpUTTS abo
MIPUBAPIOIOTH JI0 apMaTyp MEPEKPUTTS CHEIialbHI MIIACTUHU, HA SKUX KEPHOM POOISATH

MOTJIMOJICHHS 1 BIJ[3HAYAIOTh BIAKPACKH .

[Ticnst monepenHpoi po30MBKU Oa3MCHUX 3HAKIB BUKOHYIOTH BUCOKOTOYHI KYTOBI 1
JHIAHI BUMIPIOBaHHS BCIX €JEMEHTIB PO30MBOYHOI MEpEXi. 3PIBHIOIOTH MEPEXKY 1
O0OUYHCITIOIOTh KOOPAWMHATH 3HAKIB B CHUCTEMI1 KOOpJAMUHAT OyaiBenbHOI CiTkH. [loTim
OOYHUCIIOITh €JIEMEHTH PEeayKUIA 1 3pYyLIyIOTh HAKEpHEHH! LEHTPU, poOJISiYd HOBI

MOTJIMOJICHHS B MICISX, BIAMOBIAHUX TPOSKTHOMY TOJIOKEHHIO 0a3MCHHUX 3HAKIB .

BucoTHOI0O OCHOBOIO TIpH 3BEJCHHI 0ararornoBepXxoBUX OyiiBeNdb CIyXaThb HE
MEHIIIE TPhOX pernepiB (Mapok) , 3akiazeHl B (yHIaMEHT ab0 KOHCTPYKIII MEPIIOro

TIOBEPXY.

Bumoru 10 TOYHOCTI BHUMIPIOBaHb MpHU MOOYAOBI PO3MITOYHUX MEPEX OyIHHKIB
3aJieXaTh BIJ 1X BUCOTH 1 JOBKMHHU MPOJBOTIB 1 XapaKTEPU3YIOTHCS CIITYyHOYUMHU
BEJTMYMHAMH CEPEIHIX KBAJAPATUIHUX MOXUOOK: KyTOBUX BUMIPIB - 5 ... 30 c, NHIMHKUX -

1/15000...1/3000 , nepeBulieHb Ha CTaHII - 1 ... 3 MM.

4.6. Ilepenaya BHYTPilIHBOI PO3ILUIAHYBAJILHOI OCHOBH HA MOHTAKHHU FOPU30HT

[Tpoekirisi TOYOK 1 MEPEHECEHHS OCell BUKOHYIOTH JIJIsl 3a0€3ICUCHHS COB MIIIECHHS
Ocei 1Mo BepTUKAJIl Ha BCIX MOHTaXHUX ropu30HTax Oyaisii. Lleil Bux poOOTH nomsrae B
moOyI0BI TIPSIMOBUCHIN JIiHI{, 110 MPOXOJWTHh Yepe3 OMOPHI MyHKTH HA BUXITHOMY
TOPU30HTI, 3a  JIOMOMOTOK  TPWIAAIB  BEPTUKAIBLHOTO  MPOEKTyBaHHSA  abo

KOJUIMMALIMOHHON TUTOLAHOIO TEOIO0JITa a00 CXUIIOM.

[Ipunanyn  BEPTUKAIBHOIO MPOEKTYBAaHHA 3aCTOCOBYIOTh ISl IE€PEHECEHHs
IUTAHOBOT'O TOJIOKEHHS OCed CIOpyJ MO BEpTHUKaTi; B 3€HIT (BBEpX) Ta HaAlp (BHM3)
(puc.12.15). Bunyckatoth B 1BOX Moaudikamisax: 1) onTHYHI NpuiIaad BEPTHKAIHLHOTO
npoekTyBaHHs (tuny PZL); 2) na3epHi npuiaau BEpTHUKAILHOTO MPOEKTYyBaHHS (pUC.

4.13).
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Puc. 4.13. [Ipunagy BEpTUKAIBbHOTO MPOEKTYBAHHS
a — ontuuauil npunaa FG-L100; 6 — nazepuuii npuian LVI

JlomycTrMi BIAXWJIEHHS BIJI BEPTUKAJ 3alleXkaTh BiJl BUCOTH Ta THUILYy OYJIMHKY 1
ctaHoBJITH Big 0.5 mo 50 MmM. PexomenmyeThcst Ayt Oy IMHKIB BUCOTOIO /10 5 MOBEPXiB
MIPOEKTYBaHHS BUKOHYBATH TE€OAOJITOM, a JIsl OyIiBENb 1 ciopyA BUCOTOO Oibiie 15 m

- IpuiiagaM BEPTUKAIIBHOI'O ITPOCKTYBAHHA.

[Tpu BUKOpUCTAaHHI HUTSHOTO CXMWIy OCJIa0JEHHS KOJMBAHHSA CTPYHHU JOCATOETHCS
3aHYpPEHHSIM BAHTAXy B B'A3Ky piAMHY a00 Boay 3 THpcoro. IIpu mpoekTyBaHHI ocei
KOJUTMMAITMOHHOW TUIONIMHOIO TEOJI0NiTa KyTH Haxwiy Ourbme 45 rpaayciB He

JOIY CKaFOThCA.

[TobynoBa po30MBOYHOI MEpEXKl HAa MOHTaXXHOMY TOpPU30HTI BUKOHYIOTH BiJI
OTIOPHUX MYHKTIB, OTPUMAHUX MPOEIIFOBAaHHSIM 3 BUXIJHOTO TOPU3OHTY. J[J151 KOHTPOITIO
BUMIPIOIOTh BIJCTaHI MIDK TOYKaMH MeEpexi 1 TNOPIBHIOITh iX 3 MPOECKTHUMU
3HauYeHHSAMHU. TOYHICTH MOOYIOBU PO30MBOYHOI MEPEKI HAa MOHTAXKHOMY TOPU3OHTI

JIOITYCKAETHCS Ha KJIac HIDKYE, HIXK Ha BUX1THOMY .

I[HSI 3a0e3IeYCHHS TCOMCTPUYHHNX BHUMOI, IIPOIMOHOBAHUX 10 piSHI/IX OHCpaHi}IM
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MOHTa)XXy BHKOHYIOTh KOHTPOJb TE€OMETPUUHMX IapaMETPiB 1 PO3MITKY 30IpHHUX
€JIeMEHTIB KOHCTPYKIIA. Hampuknan, npu KOHTPOJII TEOMETPUYECKHX MapamMeTpiB
KOJIOHM BHUMIPIOIOTH i TaOapuTHI PO3MIpH, OJHOYACHO 3aBJIal0UYM HACTAHOBHI PU3HKH,
10 BHU3HAYAIOTh TOJIOKCHHS ii oceil. PU3WMKM HaHOCATH B HM)KHBOMY 1 BEPXHBOMY

MEePEeTHHI Ha BC1 TpaHi KOJOHH.

[Tpr KOHTpPOJI MIOCKUX 3alli300€TOHHUX E€JIEMEHTIB (CTiH , MaHesei) BUMIPSIOTh
JOBXHHY, BUCOTY (IIMPHHY) 1 TOBIIMHY. [[7 BH3HAYEHHS KOPCETHI 1 OBAJIBHOCTI
JOBXHUHY 1 BUCOTY BU3HAYaIOTh M0 KpasixX 1 B ceperHi BUpoOy. IIponenepHux miockoro
eneMeHTa ( puc. 4.14 ) BU3HAUaIOTh 3a JOMOMOTOK0 PEHKHU , CXUITY , HIBEIIOBAaHHAM a00

O1YHUM HIBEIIOBaHHSAM. BenyuHy nporesepHOCTI XapaKTepru3ye BUpa3
[I=a-2.B+c,

1€ a, B, C - BIIJIIKM II0 PEHIll B TOYKAX PO3TAIIOBAHUX HA OJHIN mpsamii (1-5-9, 7-5-

3).
02 3
Pl NS AY T =9
A B 56
=T i T~
o7 o8 09
Puc.4.14 Cxema posramryBaHHsS KOHTPOJBHMX TOYOK Ha IUIOCKUX OyHIBEIbHHUX
KOHCTPYKIIISIX

Jlnst OymiBeIbHUX KOHCTPYKININ, IO TEPEBIPSIOTHCS MOBEPXHI SIKUX PaCKIIaeHl
BEPTUKAIBHO, 3aCTOCOBYIOTh OiluHE HiBeatoBaHHS. Lleil cmoci® KOHTpOJI0 3aCHOBaHMIMA
Ha BU3HAYCHHI BEJIIMYMH BIIXWJICHb TOYOK BiJ] BEPTUKAJIbHOI IJIOLIMHH, YTBOPEHOIO
BI3UPHOI JTIHIEID 30poBOi TpyOW. biuHe HIBENIOBaHHS BHUKOHYIOTH 3a JIOTIOMOTOO
TEOMOJITa 1 HiBeJIpHUX perok. Hampukiai, npy BU3HAUYEHHI HAXUJTY KOJIOHU BI3yIOTh
Ha HIBENIPHI PEMKH, YCTAHOBIEHHOW TOPU30HTAJIBHO JI0 BEPXHBOI 1 HUKHBOI TOUKAM

OJIHI€T 3 rpaHel KojoHu. Haxun (mpuBaTHUN KpEeH) OOUUCITIOITH 32 POPMYJIOO:
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K = (akn + axm)/2 - (B3 + BKI)/2,

JIe aKj, aki W BKJ, BKI - BIAMOBIAHO BIJIIKK IO PEUIN MPH JBOX IMOJOXKECHHSIX
BEPTUKAILHOTO KOJIa TEO0JIiTa, BCTAHOBJICHOT Yy BEpXHIi (a) M HWKHIN (B) TOUKax (puc.

4.15).

Pazbusouna oce

Cmeopna ninis

Yemanosoui pucku

Puc.4.15 Cxema 60KOBOTO HIBETIOPOBAHHS

[Ticist MOHTaxy 301pHUX 3aJ11300€TOHHUX €JIEMEHTIB KOHTPOJIOKOThH 1X MOJIOKECHHS
OJI0 PO3MITOYHUX oOce abo miHiK iM mapanenbHuM. OTKJIOHEHHS BiJl TPOEKTHOTO
MOJIOKEHHSI OCEl MaHesei, CTiH, Meperopo oK B HUKHBOMY Mepepisi MO0 PO3MITOUHUX
OCeH JIOMyCKA€ThCS HE OUTbIIe 5 MM 3a a0CONIOTHOI BEIMYMHOK, BIIXWJICHHS BiJl
BEpTUKAIL - 5 MM. Pi3HMIS BiAMITOK OMOPHHX TOYOK TMOBEPXHI TMaHEJeH HE MMOBUHHA

nepeBuIyBaTi 10 M.

Metoa TpiroMeTpiuecKoro HiBEIIOBAHHSI, 1[0 BUKOHYETHCS 3 JIOMOMOTOIO0 TEXHIYHOTO
TEOJI0J1iTa, Ha TOPSJAOK MEHII TOYHUU B TMOPIBHAHHI 3 TE€OMETPUYHUM 1 3BOJMTHCS JO
00YHCIIeHHs 1 TOOY/I0B1 BEPTUKAJIIBHOTO KyTa N 1 3aKPIMJICHHIO BIJAMOBIIHOI IIbOMY KYTKY

touku C 13 3a7]aHOI0 MPOEKTHOO BiAMITKOIO Hyyp (puc. 4.16)
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Puc.4.16 Cxema nepenayi MpoeKTHOI MO3HAYKU HA MOHTQKHUN TOPU30HT METOI0M
TPUTOHOMETPUYHOTO HIBEIIIOBAHHS

KyT Haxuiay BI3UPHOI OCI TE€OJ0JIITa BU3HAYAETHCA B LIbOMY BHMMAAKYy 32 BIJOMOIO
¢dopmynoro: v = arctg(h/d), rme h = H;p - Hpy - 1, d - ropuzonTansHe nmpokiagaHHs MK
npusagoM 1 Toukoro C, I - Bucora npunany.

[Tpu HEMOKIMBOCTI 0€3MOCEPEIHBOTO BUMIPIOBAHHS BEIMYUHU d, LA B1ICTaHb MOXE

OyTH BU3HAYEHE SIK HEMPUCTYIIHE 110 TEOPEMi CHHYCIB.

4.7. BukoHaB4i 3iOMKH B OyAIBHHUITBI

BukoHaBuoi Ha3MBalOTh 1HKEHEPHO - TEOJC3UMYHY 3MOMKY CHOpYIKyBaHHX abo
3aKIHUEHUX OyAiBEJIbHUX 00'€KTIB 3 METOI BU3HAYCHHS (DAKTUYHOIO TMOJIOKEHHS B IIIaHI
Ta MO BHUCOTI €JIEMEHTIB CHOPYJ 1 JHIA KOMMYHHKAIlIA, a TaKOX JJIs BUSBIEHHS BCIX
BIIXWJICHB BiJ TpoekTy. [Ipuknanu BUKOHABUMX 3HOMOK MpejcTaBieHi B gomatkax [l 1,
12, 13, J14.

Marepianu  BUKOHABYOi  3MOMKH  TPEA'SBISIOTH  poOodYoi 1 JeprkaBHOL
aJAMIHICTPaTUBHOIO KOMICISIM, 110 MPUKUMAIOTh 00'€KT B €KCILTyaTallllo.

BukoHaB4i 3MOMKH BEIyThCS TUMHU K CIOCOOaMH MO 1 Tomorpadiiuai B mepion
BUILIYKYBaHb. BiAMIHHUMU pricami €:

1. To4HOCTHP BUKOHABYMX 3HOMOK 3OLIBIIYEThCA. BBOASThCA OUIBINT MacmITabu

KpeciieHb, Hanpukiaz 1:200 ;
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2. BukopucToByiiTe N0OAATKOBO CHEllajdbHI MPUIaAd 1 MPUCTOCYBAaHHS - ONTHUYHI
BUCKU JJIl TPOCKTYBaHHS BEpPTHUKalIl BHHU3 ab0 Bropy, MexaHiuHi 1 iHTepdepeHIiiiH1
CTBOPOIIOCTPOITENI, TOJIETKU 3 OPTCKiIa, MEXaHIuH1 KyTOBHKH ¥ IaOJIOHU;

3. Koopainatu xapakTepHUX TOYOK CHOPYAM BU3HAYAIOTHCS aHAIITHYHO 1 BKa3yIOThCS
Yy BUKOHABYIN JJOKyMEHTAITii;

4. TmxeHepHl MiA3€MHI KOMYHIKalli B HUIAX yJOOHOYUTAEMOCTH 1 y 3B'SI3KY 3
BUKOPHUCTAHHSAM Pi13HUMH (haxiBISIMU 3HIMAIOTHCS PO3JILIBHO. [16]

[HxeHepHO — reoae3nuHi poOOTH SBISAIOTHCS OCHOBHOIO YACTHHOIO KOMILIEKCHUX
BUIIIYKYBaHb , MPOCKTYBaHHS 1 OyAIBHUIITBA CHOPYJ 1 IJIAHYIOTHCS 3 1HIIMMH BHUJAMU
BUIIIYKYBaJIbHUX 1 OymiBeNbHUX poOIT. B 3B’s3Ky 3 mum (iHaHCYBaHHS 1HXKEHEPHO -
reoJIe3UYHUX POOIT BIAOYBAETHCS 3 PI3HUX JUKEPEN: 33 PaxyHOK AEp>KaBHOIO IUIaHY
KamiTaTbHUX  BKJIQJCHb, HEIECHTPANI30BaHUX  3aco0iB, JCP)KAaBHOTO  OIOJIKETY,
€KCIUTyaTalliHuX 3ac001B 3aMOBHUKA.

BHUpoOHUIITBO IHKEHEPHO - TEO0AEC3WYHUX POOIT MPOEKTHO - BHIIYKYBAJIBHOI
opraHizamii a00 TpPEeCTOM 1HXXCHEPHUX BHINYKYBaHb 3IACHIOETHCS Ha OCHOBI
3aTBEPIKEHOT0 BUIIIE CTOSIYOI OpraHi3aliii Aep>KaBHOTO PIYHOTO MJIaHy, IKUH BKJIIOYAE B
cebe TeMaTWYHUN TUIaH, IUIAaH TO Tmpani, (IHAHCOBWMA IIJIaH, KOIITOPHC 3aTpaTr Ha
BUPOOHMIITBO , TJIaH BIACHOIO KamiTalbHOrO OyAIBHUITBA , TUIAH KallITaIbHOTO PEMOHTY.

Ha ocHOB1 3aBOK NPOEKTHUX IHCTUTYTIB 1 IHIIMX OpraHizaiii, [JaHOBUH BIIALI
CKJIaB MPOEKT TEMATUYHOIO IJIAaHy BHUIIYKYBAJIBHUX POOIT 1 MPOEKT IUIaHy MO Tpaill, siKi
3aTBEPAUIIN Y BUIIE CTOSIYii opraHizaliii .

Ha ocHOBI 3aTBepKE€HOr0 TEMATHUYHOTO IUIaHy IJIAHOBUW BIJIUI BUIIYKYBaJbHOI
oprasizaiiii opopmisie y BCTaHOBJICHOMY MOPSIIKY TOTOBOPH 13 3aMOBHHUKOM.

BymykyBanbHi poOOTH BUKOHYIOTHCS II1€10 OpraHi3alli€el0 Ha OCHOBI HapsJl - 3aKasy.
Hapsin — 3aka3u Bujae BHUIIyKyBaJlbHA opraHizaiis, (Gimiang 1 BUIIUTH, SIKI TAKOPIOIOTHCS
iH.

VY noroBopi BKazye€MO TE€PMIH 1 BapTiCTh BUKOHAHHS pOOIT, a B TUX BHUMAJKax, KOJU
BUKOHAHHS TIepeI0adyeHuX JIOrOBOPOM POOIT BUXOJUTH 3a MEXI KaJICHIAPHOTO IUIaHY, Y

JIOTOBOP1 YKa3yeEMO TaK0k 00’ €M 1 BapTICTh pOOIT MEPIIOTO POKY.
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Jlo oroBopy MpuiaraeThCs y sSIKOCTI HEBIJI'EMHOI YaCTUHU KOLITOPUC Ha NiepeadayeHi
JIOTOBOPOM POOOTH, CIPAaBKU 3aMOBHHMKA IMpO 3abe3reueHHs (iHaAHCYBaHHS ITUX POOIT ,
TEPMIHHM TPEACTABICHHS 3aMOBHHKOM BHXIJHHX JAHHUX 1 Mporpama poOiT 3 J0AaTKOM
rpadika TEpMiHIB BUKOHAHHS OKpEeMHX eTamiB poOoTu. KpiM Toro, mnpuiaaraerbcs
JOKYMEHT TIPO 0COOJIMBI YMOBH BHKOHAHHS POOIT. Y HEOOXiMHMX BHUIMAJKaX opraHizaiii,
AK1 3aKJIFOYMIIA MK COOOI0 TOTOBIP , Y PO3BUTKY 1 YTOUHEH] HOTO 3aKIIOYIIIA MK cO00I0
JI0JTaTKOBI1 3ro/iu 10 1oroBopy. Opranizailisi — 3aMOBHUK 0€3M10CEPEIHbO MPUNMAE yUaCTh
y poOoTi 3aMOBHHMKAa IO MiArOTOBLI OyAiBII Ha MPOEKTyBaHHSA a00 BUIIYKYBaJbHI
poOoTu. Y4yacTh BUKOHAHHS y Iiil poOOTI 3A1MCHIOBAIIM HAa OCHOBI TapaHTIMHOTO JHCTa
3aMOBHUKA.

BapticTh MpOEKTHUX 1 BHUIIYKYBaJbHUX POOIT , SIKI HEOOXIAHO BUKOHATH HA OCHOBI
JAOTOBOPY , SIKMM JI0JaTKOBO IMOTO/JKEHO, BU3HAYAEMO KOILUTOPUCAMHM, SIKI CKJIAIU IO
AitouoMy 30IpHUKY MOKAa3HUKIB BapTOCTI MPOEKTHHX 1 BUIIYKYBJIBHHX PpOOIT , 1 Y
BIIMOBITHOCT1 13 30IpHUKOM TMpO TMOPSAOK CKJIaJaHHS KOIITOPHCY HAa BUKOHAHHS
MPOEKTHUX 1 BHUIIYKYBAJIbHUX DPOOIT . BapTicTh poOIT , 1MiHM HA SKI HE TPHUBEACHI Y
301pHUKY , BU3HAYaJIM HUIAXOM PO3PAXYHKIB BapTOCTI Ha MPOEKTHI, BUINYKYBaJbHI 1
1HKEHEPHO - T€0JIe3UYHI POOOTH y OymiBHUITBI. Taki po3paxyHKH BapTOCTI CKJIaJaidl Ha
OCHOB1 OOYMCIIEHHS 3apO0ITHBOI TJIaTH POOITHUKIB BUPOOHUYOIO [EPCOHAITY MPOEKTHOI,
BUILYKYBaJIbHOI 200 OyaiBeNbHOI OpraHizaiii , SKy BH3HA4aEMO Yy BIAHOBIAHOCTI 3
HEOOXITHUMHU BUTpaTaMH 4Yacy IO KOXHIM 13 Kareropii poOITHUKIB BUPOOHHUYOTO
MepcoHaay Mo JII0YMM Y JlaHii opraHizaiii TapuHUM CTaBKaM 1 MOCAJ0BUM OKJIaJIOM
WX POOITHUKIB.

[ToBHY BapTiCTh MPOEKTHUX, BHUINYKYBAJIHLHUX a00 1HXXCHEPHO - T'€OJIC3UYHHX POOIT
BU3HAUaJIM LUISXOM JOJIaBaHHS 10 OOYMCIICHOI BKa3aHUM YMHOM OCHOBHOI 3apOO0iTHBOI
IaTd BUPOOHUUYOTO TEPCOHAYy TpeMid 1 IHIMUX JOMUIaT, sAKi TepeadadeHi IiI0YuM
3aKOHO/ABCTBOM , 1HIIUX MPSIMHUX BUTPAT, HAKIAJAHUX PO3XOIB 1 TUTAHOBUX HAKOMIUYCHD Y
po3Mipax, SiIKi BCTAaHOBJIEHI HOMEHKJIATYpPOIO 1 HOpMaMu MNPSAMHX BUTpAT 1 HaAKIAJHUX

PO3XO0/11B Ha MPOEKTHI 1 BUITYKYBaJIbH1 POOOTH.
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5. Komrropuc

HaiimenyBanHs mianpueMcTBa , Oy iBIi,
CHIOPY/IH, CTaJii POEKTyBaHHS eTarna abo

BHUIITYKYBAJILHUX POOIT.

Po30uBKa OyaiBeIbHOI CITKH BeJIMKOI0 NPOMHCJI0BOI0
niANpueEMCTBA

Crazist mpOeKTyBaHHS, eTana, BUAY

MIPOEKTHUX 200 BUITYKYBaJIbHUX POOIT .

Tomnorpado- reoge3ndni podboTu

HaiimenyBaHHS IIPOEKTHOL

(BUITYKYBaJIbHOT) OpraHizarii

[TpoexTHHIA IHCTUTYT

Opranizaitisi - 3aMOBHUK

3aMOBHHK

Cknaneno no 301pHUKY I1iH BUugaBHHANTBA 1982 p. 3
ypaxyBaHHsM koedimientis o ety [OCCTOPA CPCP
Bixm 25.12.1990 p. Ne 21- 1]

1 o ITocranosi TOCCTPOS CPCP
Big 01. 03. 1990 p. Ne 22
i IBH VYkpaiau . 1 1-7-2000, [TocranoBa7 Bim 01.

07.2002 p.
i mo Ilpukazy [epxOya Ykpainu Ne27 Big 28. 12. 2005p.
NoeNe
YaCTHH,IJIaB,TA0J NI b
IYHKTIB,yKa3aHil 10 Po3paxyHok Bapricrts,
Ne XapakTepucTHKA MiIMPUEMCTBA , po3ainy abo riiaBu uiHu  (00'em x 191):
n/n OyaiBJii, cnopyam ado Buay pooir. 30ipHuK UiH Ha miHa)
NPOEKTHI i MOyKOBI
podoTu s
Oy1iBHHITBA
1 2 3 4 5
1.TONIOT PA®O-TEOAE3UYHI
POBOTHU
BigmykyBaHHS 1 TEXHIUHUHN Ory1s (1.81, m.2)
1 3HaKiB MOJIITOHOMETPIi, KaTeropist K=1.21*1.15*1.25 14 4,3 105
CKJIQIHOCTI - 2
BinmryxyBaHHS 1 TEXHIYHUN OIS (1.82, n.1)
2 3HAKIB HIBEIIOBAHHS, KaTEropis K=121*%1.15*%1.25 6 0,30 3
CKJIQIHOCTI - 3
BurorosneHHs 1 3aKia/ika LIEHTPIB; (1.12, .7)
3 TPUAHTYJISALIT; OTITOHOMETPIT; K=12*1.5*1.15*%1.25 18 15 699
TPYHTH - 5 Kareropii
BurotoBneHHs i 3aKiaika EHTPIB
OCHOBHO1 pa30MBOYHOT MEpexi; (1.12, .7)
4 IPYHTH - 4 Kareropii K=12*1.5*1.15*1.25 15 14 543
(1.18, m.3)
5 [TpoksagaHHs X0/11B MOJITOHOMETPIT K= 10 55 3674
4 xnacy; KaT. CKJIaJHOCTI - 5 1.2*%¥2.0%1.21*1.15*1.6*
1.25
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(m. 14, Tloct. N 22)
(cymapHuii 00'eM BUIITYKYBaHb
6613 rpH)

1 2 3 5
6 HisemoBanns IV knacy (r.251.3) 10 20 348
;KaT.cknagHocTi-IV K=1.21*1.15*1.25
7 Bceboro no posainy 1: 5372
8 2. KAMEPAJIBHI POBOTH
9 30ip 1 cucreMaTH3allisg MaTepiajiB
MepeX TPUAHTYIIALIT, TpruIaTepanii i (.85 11.6)
MOJTITOHOMETPIi;KaTeropus K=1.21*1.15*1.25
ckiagHocTi - IV-V
30ip 1 cucTeMarTu3allis MaTepiaiiB (Ta6.85 11.7)
10 HiBEJIPHUX MEPEX K=1.21*1.15*1.25
KinmeBa kamepanbaa 00poOKka
11 MarepiaiiB i3 CKJIaIaHHIM CXEMH (1.18 m.3)
XOJIIB 1 Karajgora KOOpIuHaT K=1.2*2.0*%1.21*1.15
Kinnesa kamepaiipHa 00poOka i3 (1.25 n.3)
12 CKJIQJaHHIM KaTaJIoriB 1 CXeM K=1.21*1.15
13 CkJtagaHHs TEXHITHOTO 3BIiTY (1.86 m.4) K=1.15
14 Bceboro no pozginy 2 : 905
BCbhOI'O: 6277
i3 HuX:
NoJbOBi 5372
KaMepaJbHi 905
15 3. ITHIII BIAXOJAN
(OY m.15) 905 136
16 | Buxonanus kamepaibHux poOiT Ha | K=1.15 nuct/lepxOyn
EOM Big 1
oepe3ns1 990r.Ne22
ButpaTu no BHyTpilIHbOMY (Ta6.4,m.2) 5372 336
17 TPAHCIOPTY K=1.25*0.05
18 ButpaTu 1o 30BHIIIHBOMY (Ta6.5,1.3) 5708 272
TPAHCIOPTY K=1.4*0.034
Butpatu no opranizamii
19 1H)KEHEPHO-Te0Ae3nUeHHUX POOIT K=1.5*0.06 5708 6% 514
(Tab.6, m. 5 ) 1 Ha JIKBIAAIIIO
5708rpH
3arpaTH 1o METPOJIOTIYHOMY
20 3a0e3mneydeHHi 1 1oarT.
aMOPTHU3aLIHHUX BIAYUCICHHAX 6613 5% 331
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2

21

[TonopoxkaHHsI KOIITOPUCHOT IIIHU
BUIIYKYBaHb BiJl palOHHOTO
koedimienTa Teputopii
(Ta6.3, m.1) Mo iHXeHepHO-
reoJIe3MYHnX podoTtax 5372 rpH.

K=1.32

5372

0,32

1719

22

Bceboro no pozainy 3 :

3307

23

KoedimienT inaexcarii Ha
IH)KEHEPHO-Te0Ie3NYHUX POOOTaxX
K=4,07

K=4.07

9584

39009

24

OTtpuMaHHS JJ03BOJTY HA BUKOHAHHS
1H)KEHEPHO-T€0Ie3NIYHUX POOIT Yy
o0J1acHIN apXiTeKTypi

250

500

25

BCBHOTI'O ITIO KOWITOPUCY:

39509

Beworo 1o xomropucy: Tpuausitsh AeB'ATh THCAY N'ATCOT AeB'sATh rpuBeHb 00 kom.
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6. Texnika 0e3meKkH Ta OXOPOHA Mpali NPy BUKOHAHHI iHKEHEePHO-Te01e3UYHUX PooiT

OxopoHa mpaii - 1€ CHCTeMa 3aKOHOJaBYUX aKTIB, COI1aJbHO-€KOHOMIYHHX,
TEeXHIYHUX, CAHITAPHO-TITIEHIYHUX, OpraHi3alliHUX Ta JIKYBaJbHO-MPOQPLIAKTHUHUX
3aX0JIB 1 3ac00iB, CIPSIMOBAHUX Ha 3a0e3MedYeHHsS 370pOBHX 1 OE3MEYHMX YMOB IIparil.
Cxi1aoBUMH OXOPOHH TIpalli € 3aKOHOJABCTBO PO Tparlio, BUpoOHWYA caHiTapis 1 6e3meka
3aCTOCYBAaHHS PI3HUX TEXHIYHMX 3ac00iB Ha BUPOOHMYMX TpOIEcax y CLIBCBKOMY
TOCIOJIapCTB1, BKIIFOYAIOUH 1 TTOKEKHY OC3IIEKY.

OxopoHa mpalli peryaloeThCsl TAKUMU 3aKOHAMHU Ta HOPMAaTHBHUMHU aKTaMHU: 3aKOH
VYkpainu "IIpo oxopony mpami", Komekc 3akoHiB mpo mpairo, 3akoH Ykpainu "IIpo
oxopony 3a0pos's", 3akoH "lIpo moxexny Oe3neky", 3akon "[Ipo BUKOpUCTaHHS SAEPHOI
eHeprii Ta paaiaiiHuii 3axuct” Ta 1HIIl.

[[Inpoka MexaHizailisi, enekTpodikailis 1 MexaHizallisi BUpOOHUYUX MPOIECIB, BEJIMKA
KiIBKICTh HOBOI TEXHIKM MOTpeOye BiJ CHEHIANICTIB  CUIbCHKOTrOCIOIapChKOrO
BUPOOHUIITBA 0araTo raay3eBUX 3HaHb MO OXOPOHI Mpaili, AKi 103BOJISIIOTH KBaJIi(hiKOBaHO
BUPIITYBAaTH TMUTAaHHA CTBOPEHHS 30POBUX 1 OE3MEYHUX YMOB I CBOIX POOITHUKIB 1
BUPOOJICHHS Y HUX NMPAaBUJIbHUX HABUKIB O€3MEUHOI0 BUKOHAHHS POOIT.

Opranizaiiisi ynpaBiiHHS CIIyK0010 1 poOOTH 3 OXOPOHH TTpari.

VYrpaBiaiHHS OXOPOHOIO Mpalll 3A1MCHIOE CIEHIaIbHO YIOBHOBAXKEHUI 1HCIEKTOP, Ha
AKOTO MOKJIa/IeH] (PYHKIIIT 3 MUTaHb OXOPOHU Mpall.

B ko710 nuTaHs ynpaBiiHHS OXOPOHOIO Tpalli MOBUHHO OyTH BKIIFOUEHO BUPIIICHHS
TaKUX OCHOBHHX 3aBJIaHb:

® CTBOPEHHS BIJIMOBIJHOI CIyXOM OXOPOHHM Mpalll, po3poOKa 1 3aTBEPIKCHHS
IHCTPYKIIIA TIpo mpaBa, OOOB'SI3KM 1 BIMOBINATBHICTH TMOCAJAOBHX OCIO Ta
MMOKJIaIEH1
Ha HUX QYHKITIT;

® po3poOKa 3a ydacTro PO CIUIOK 1 peasizallis KOMIUIEKCHUX 3aXO0/lIB 3 OXOPOHU
nparii;

e 3a0e3neUeHHS yYCYHEHHsS MPHUYMH, 10 MPHU3BOJATH /10 HEMIACHUX BHUIIAJIKIB,

npodeciitHuX 3aXBOPIOBAHb;
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® 3ICHEHHS NOCTIHHOTO KOHTPOJIIO 3a JOJEPKaHHSAM TMpaliBHUKAMHU HOPM
Ta MpaBuJI 3 MTUTaHb OXOPOHU Mpalli;

e oprasizailis mpornarasau 6€3MeYHux METO/I1B Ipalli;

e 3al0e3neueHHs Oe3MeYHHWX yMOB Mpalli, HOpMaii3amis CcaHITapHO -
Tiri€HIYHUX YMOB, OpraHi3allis JiKyBaJbHO-MPO(LIaKTUYHOTO 00CITYTOBYBaHHS
MpaIOI0YunX.

Opranizaiis poOOTH MO TMOKPAIIEHHIO CTaHy OXOPOHM Tpami Ha BHUPOOHHUIITBI
MOBMHHA MOYMHATHUCH 13 BBOJAY B JIII0 THCTPYKTaXIB PO poOOTY Ta OXOPOHY Mpalll BOHU
MIIPO3AUIAIOTECSA Ha: BCTYIHHM, MEPBUHHUN, NO3aIUIaHOBUI Ta LIIbOBUM. B pesynbrari
MIPOBEICHHS 1HCTPYKTAXIB O(DOPMIISIIOTECA JTOKYMEHTH MPO IHCTPYKTa)Xl JI€ BKa3y€TbCS
JaTa TMPOBEICHHS THCTPYKTAXYy, KM BiH, XTO MPOBOJUB 1 y KOTO JOMYCK J0 poOOTH Ta
IT1JITTHACH.

Ha migmpuemcTBax y BIiANOBITHOCTI 13 cTaTTeto 23 3aKOHY MHpO OXOPOHY Iparli
KEpPIBHUK CTBOPIOE CIIYKOY OXOPOHH Iparil.

CtpykTypa 1 YMCENIBHICTh CIY>KOUM OXOPOHM Tpalll 3ajJeKUTh BiJ] CTaHy HEOE3IMEKH i
IIKIJIJTABOCTI BUPOOHUIITBA, YUCEIBHOCTI MPAIIOIOYUX 1 €dEeKTUBHOTO pPiYHOro (HOHIY
po0oyYoro yacy creriaiaicTta 3 OXOpOHU Ipalli.

diHaHCyBaHHS 3aX0/[1B HA TTOKPAIEHHS OXOPOHU TpaIll.

dinaHCyBaHHS 3axOJliB Ha IMOKpAIICHHS OXOPOHU Mpalll 3IIMCHIOETECS 13 (HOH/IIB
oxopoHu mpami. OcHOBHUM jkepenoM (GopmyBaHHS (OHIIB OXOPOHM Tpali €
BiJIpaXyBaHHS KOIITIB OTPUMAHUX BiJ 3aCTOCYBaHHS MITpadHUX CAHKIIKM /10 BIACHUKIB, a
TaKOX CTSATHEHHS MTpadiB 3 MpalliBHUKIB, BAHHUX B MOPYIICHHI BUMOT MI0JI0 OXOPOHH
mpaili opraHamu J{ep>KHarIsqoXopoHIpart.

Kot ¢hoHmiB OXOpOHU Tpalli OMOAATKYBAaHHIO HE T JISTAIOTh.

BumieBkazani KOIITH MpU3HA4YCHI [JIs JOBEJACHHA YMOB 1 Oe3me4Hoi mpaili 10
HOPMATHBHUX BUMOT, TMOJAJIBIIOTO IMIABUIICHHS PIBHS OXOpPOHHW Tparli, (iHaHCYBaHHS
HaIllIOHAJIBHOT, Tay3€BO1 1 PEeriOHAIBHUX MPOTPaM MOIMIICHHsS O€3IMeKH, TIrl€Hu Tparil 1
BUPOOHUYOTO CEPEOBUIIIA.

AHani3 ymoB mpaiii, moOyTy 1 IpodiJaKkTHKa TpaBMaTU3MY.
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Bci monpoBi poOOTH TOBHHHI BHKOHYBAaTUCh BIAMOBIAHO A0 BHUMOI IO TEXHIII
O€3MeKH 1 KEPYIYUCh TEXHIYHUMU 1HCTPYKIIIMH Ta MpaBuiaaMu. be3mneka mpariil 3ajiexuTh
BiJl 3HAHHS POOITHUKAMH MPaBU OE3MEKH.

[Tpy BUpOOHUIITBI BCIX BUJIIB I'€0I€3UYHUX POOIT JOTPUMYIOTHCS IIpaBUjia Mo TEXHII
Oe3neku, sKi mependadaroTh YITKYy OpraHizamilo 1 JUCHHUIUIIHY Mpaii, BUKOHAHHS
TEeXHIYHUX 1HCTPYKLINA, HACTaBJI€Hb 1 HOPM TPYJIOBOTO 3aKOHOJIABCTBA, YTPUMAaHHS
IHCTpYMEHTIB 1 oOOJagHaHHA Yy CIpPaBHOMY BHIJISAIl, 3a0€3MEUEHHS CIICIOISTOM.
BiamoBimaneHICTh 32 HEMIACHI BUMAAKHU JIATA€ Ha KEPIBHUKA T€OJE3MYHOI CITyKOW, STKHIA
3000B’A3aHUI 03HAHOMMTHU 3 IMpaBWJIAMHU OE3MEYHOIO BEJCHHS Ie€0/Ie3MYHUX POOIT BECh
CkJaj ciykOu. Benmka yBara mpuauIsS€Tbcsi MATAHHAM TITIEHH 1 caHITapii Ha MOJBOBHUX
poboTax. 3a00pOHSEThCA 3aKiaJKa TE€OJIE3UYHUX 3HAKIB MO Tpacl BUCOKOBOJBTHHX
xaoenis. [18]

Psan 1tpaBun TexHIKM O€3MEKH JOTPUMYIOTBCS Ha BCIX €Tamax TIeoAe3uyHOro
o0cimyroByBaHHs OyniBenbHUX poOiT. [Tpu po30nMBKax He MOXKHA 3HAXOIUTHUCH 1] CTPLIOIO
eKCKaBaTopa.

[Ipn BUKOHAaHHI KaMepalbHUX pPOOIT HEOOXiAHO, MO0 OyJM CTBOPEHI CHPUSTIIUBI
YMOBH Ha poOOYOMYy MICIll: OCBITJEHHS, BEHTHJISIIISA, OIAJieHHs, 30epeKCeHHS 1
BUKOPUCTAaHHS XIMIKaTIB, TPUTOIOXKAPHA OXOPOHA.

CriBpOOITHUKH TE€O0JE3MYHOI CIY>KOM TOBHHHI J00Ope 3HATH HPUMOMH HaJIaHHA
NEepIIOoi TOMOMOTHY MIPU HEUIACHUX BUMAJKaX.

[1in yac BUKOHAHHS KPECISAPCHKUX POOIT, B OCHOBHOMY, BUKOPUCTOBYIOTBHCSI TOCTPI
py4YHI 1HCTPYMEHTH - BHMIPIOBaY, JI€30, IHIINI KPECISIPCbKI MpUiaAu, SKi TpHU
HEoOepeKHOMY 3aCTOCYBAaHHI MOXKYTh MPU3BECTHU 10 TPABM.

OCHOBHI NPUHUMUIIM II0JI0 BUKOHAHHS BUMOI HOPMATHBHUX aKTIB Ta 1HCTPYKIIH 3
nuTaHb oxoponu mpaili npu po6orti Ha [IK Tta [TEOM BumiuBarots 3 ymMoB "TumoBoro
MOJIOKEHHSI TPO HABUYaHHS, IHCTPYKTaXX Ta mepeBipky 3HaHb", "KepiBHuurBa 1m0
eKCIUTyaTallli IepcoHaIbHOro KoMm'torepa" Ta IHIIUX HOpMaTHUBIB. Jlis UX TOKYMEHTIB
PO3MOBCIOKYEThCS Ha BCiX KopucTyBadiB [1K Ta [IEOM.

KopucrtyBau komn'torepa 1HCTPYKTY€ETbCS 3 MUTaHb TEXHIKK O€3MEKH Nepe]l MOYaTKOM

poOoTH (BCTYNMHUI IHCTPYKTaX), @ MOTIM MIEPBUHHUMN 1 Yepe3 KOXKHI 6 MICSIIIB OBTOPHUIN
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(naB1ul Ha pik). BiH 3a0e3nedye YUCTOTY Ta MOPSAAOK HA pOOOYOMY MICII, HE JIOMYyCKAIOYU
THUX, XTO HE MPUYETHUH a0 poboTh Ha komm'torepi. [lpu exkcryaramii [IK ta [TEOM
HEOOXITHO TIOTPUMYBATHCH TPABIII OCOOUCTOT TITi1€HHU.

3a mnopymieHHs a00 HEBUKOHAHHS BHUMOT IHCTPYKIIA Mpalo4uii  Hece
BIJIMOBIIAJBLHICTh Y BIAMOBIAHOCTI 3 IIFOYMM 3aKOHOJaBCTBOM.

Bumoru mo0 o6mamtyBaHHS poOOYHX MiCIIb KOPUCTYBAYiB KOMITFOTEPIB:

- po3MilieHHs  pobouux  micis  kopuctyBauiB DK Ta [IEOM  noBuHHO
BignoBigatu Jlepxcranmapry 22269-76  "PoGoue wmicme omeparopa. Bsaemnue
PO3TalllyBaHHS €JIEMEHTIB po0odoro micrs"

-poboui  wmicugs 3 I[IK  pexkomeHayloThbcsi  pO3MINIyBaTH B OKPEMUX
MPUMIIICHHSX, 3 HU3BKOIO BOJOTICTIO Ta MIHIMAJbHUM BMICTOM MWy, IUJIOINIAa Ha
OJIHOTO TMPAIIOI0Y0ro 3 KOMITHOTEpOM IMOBHHHA OyTH He MeHmie 6.0 kB.M, a o0'eM
He MeHie 20 ky0. MeTpiB;

- MPUMILIEHHS TNOBHHHO MATH MPUPOJHE Ta IITYYHE OCBITJICHHS; NpU BHOOPI
MPUMIIICHHS CJIiJ BpaxoByBaTH Te, IO BiKHAa MOXYTh JaBaTh '"3aiiumku" Ha
€KpaHax AUCIUIEIB 1 BUKJIMKATH JIOCUTH BHCOKY OCITIIUIIOIOUYY IO THX, KOTpl CHUIATH
OS] 3 HUMH, OCOOJIMBO JIITOM B COHSYHI1 JHI;

- IPUMILLEHHS HEOOXI1THO 130JIF0BATH B1Jl JDKEPET IIyMY;

- mpu O0NaJHAaHHI TPUMILIEHb, 3a00POHSETHCS BUKOPUCTAHHS — IIOJIMEPHUX
MarepiaiiB (IIapoBHil ManepoBUM TUIACTUK, IIMAJEPd MHUIOYl, TUIIBKOBI CHHTETHYHI
Marepiaiav, JEpEeBOBOJOKHUCTI IUIMTH, BUpoOM 3 a3becty Ta 1HIIE), KOTpI
BUJIUJISIIOTh ~ IIKIJIMBI  XIMIYHI ~ PEYOBHHH, TEPEBUIIYIOUM  MEXI  JIOMyCTHMOL
KOHIICHTpAIIi;

- €KpaH BIJCOTEpMIHATY pO3TAlllOBYE€ThCS TakK, aOW BIACTaHb BIJ  O4YeH
oneparopa ckiagaiza 600-700 mm.

Kareropuuno 3a00poHS€THCA TOMYCKaTH POOITHUKIB 10 poOOTH O€3 MpOBEIEHHS 3
HUMU IHCTPYKTAXYy 10 TEXHHUII O€3MEeKH.

[IpoexkToBaHU# KOMIUIEKC 1HKEHEPHHUX PIMIEHB 1 3aX0/1B CIIPSIMOBAHUN HA CTBOPCHHS
Oe3MeYyHnX 1 3I0POBUX YMOB IIpalll MOBHMHEH BPAaXOBYBAaTH: 3acEJICHI 1 BUPOOHUYI 30HU

MOBUHHI PO3MIIYBaTUCh 13 BpaxyBaHHSIM pO3HU BITPIB, peibedy, SKOCTI TPYHTY, BOJAHUX
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JoKepen, THOWHM 3alsiraHHsT TIPYHTOBUX BOJ, ICHYIOUOI JIOpPOXKHBOI CITKH Ta
00J1allITyBaHHS HOBHX JIOPIT; MPH MPOEKTYBaHHI MOJIiB, CIBO3MIH HEOOX1JIHO BpaXOBYBaTH,
10 poOoTa TPaKTOPiB 1 KOMOAWHIB JOMyCTUMAa HA TUISTHKAX 3 KPYTHU3HOIO 0 7 Tpajycis;
MaCOBUIIA HEOOX1HO PO3MIIIyBAaTH HA BIAKPUTHUX, COHIIYHUX TEPUTOPISX.

Ha Tteputopii mpoMHCIOBOrO MiANPUEMCTBA PO3MIIICHI 00'€KTH, SIKIi € OCHOBHHUM
JDKEpENioM 3a0pyAHEHHS MOBITPSI, 0 HETATUBHO BIIMBAE HA CTAH 3/J0POB'S JIIOAUHU; BOHU
noTpeOyIOTh OXOPOHHUX, CAHITAPHO-3aXUCHUX 30H:

- OXOPOHHI 30HH 3e€MeJIh TPAHCIIOPTY, HABKOJIO 00'€KTIB MPOMHUCIOBOCTI;

- CaHITapHO - 3aXWMCHI 30HU, IO BIAOKPEMIIIOIOTH BIJ JKUTJIOBOI 3a0yJ0BU
00'€eKTH, SKI € JDKEpelIOM BHUIUJICHHS IIKIJJIUBUX PEUYOBHUH, 3alaxiB, IT1JIBUIICHHS
pIBHIB IIyMy, BIOpamii, YyJIbTpa3ByKy, €JIEKTPOMArHITHUX XBWJIb, pPaJloyacror,
CICKTPUYHHUX TOJIIB, 10HI3YIOUUX BUIIPOMIHIOBAHb;

- CaHITApKO -  3aXMCHI 30HM  KaHaJI3allliHUX  CIOpPYJ, BETEpUHAPHUX
00'eKTIB, CKJIa/IiB CYXUX MIHEPAIbHUX JOOPHB 1 XIMIYHHUX 3aCO01B 3aXUCTY

POCINH;

- CaHITapHI Ta 300BETEPUHAPHI 30HM ~ HABKOJO TBAapUHHUIBKUX (epM 1
KOMITJIEKCIB.

KoxHa 3 BHIIEBKAa3aHUX 30H MAa€ CBIA MPaBOBUWA PEXKUM, SKOrO IOBHHHI
JOTPUMYBATUCh 3€MJIEBJACHUKH Ta 3eMJIEKOpUCTyBayl. BiAmoBiganbHICTh 32 MOPYIICHHS
BOHU HECYTh BIJMOBIAHO JI0 JIIFOUUX 3aKOHOJABYUX AKTIB.

[ToxxexxHa podinakTuKa.

[Toxxexxna Oesmeka - 1e cucteMa MPOGUIAKTUYHUX 3aXOJIB MO0 TOMEPEHKEHHS
ITOXKEXK Ta OpraHi3allii MmoKeKoraciHHs.

Bianosinno 3akony Ykpainu "IIpo moxexHy Oe3neky" CTBOPIOIOTHCS J0O0POBIIbHI
MOXKEeXKHI JIPY>KWHU, 3 METOK TIPOBEICHHS 3aXOJiB IIOJI0 3amo0iraHHs MOXKeXam,
MOXKEKHO1 OE3IMEKH.

BinnoBiganpHICTh 32 MOXKEXHY O€3MEeKy, CBO€YAaCHE BHUKOHAHHS IMPOTUIIOKEKHUX

3aXO0/I1B 1 CIIPaBHUM CTaH 3aCO01B MOXKEXKETaCIHH HECYTh HAaYaIbHUKH MapTiil.
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Oco06u, BIAMOBIATBHI 3a TOXEXKHY Oe3leKy, 3000B’s3aHi 3HAaTH 1 BUKOHYBaTH
npaBWia TIOXKEXKHOI O€3MeKd 1 3AIMCHIOBATH KOHTPOJh 3a iX BHKOHAHHAM ycCiMa
MparliBHUKaMHU.

B ycix Bunagkax BUpOOHHUIITBA T'€0/IC3NIHUX POOIT 3a00POHAETHCS:

a) 30epiratu rac, OEH3UH 1 1HII1 JIETKO3aiMHUCTI pEYOBUHH, J€ PO3MIIICHHI JIOH;

0) 3axapamryBaTd MPOXOIHW, MPOi3AM, MiA’i3au 10 OyIWHKIB, BOJOMMAaM, MICIISIM
pO3TaIryBaHHS MOXKEKHOTO IHBEHTAPIO i yCTaTKyBaHHS;

B) KYPUTH 1 KOPUCTYBATUCS BIIKPUTHM BOTHEM y BOTHEHEOE3MEUHUX MIiCIISX;

') KOPUCTYBATHUCS HE CITPABHUMU €JIEKTPOIPHUIIaTaMH.

Ha teputopii mpomMucioBoro miANpUEMCTBA B CKJIAJ 3acO0IB TaCiHHS TOXKEXK
BXOJINTH:

® BOJIa - HaWOUIBII TOMMpPEHUN 3aci0 OOPOTHOM 3 BOTHEM; B MPUMIIICHHIX
pyuHi minsBl BoraeracHuku OXII - 10;

® 3MOHTOBaHI MPOTHUIIOKEKHI KpPaHHU, Kl YKOMIUIEKTOBaHI HEMPOTYMOBAHUMHU
pykaBamH, 10 3'€HYIOTbCS 3 TigpaHTamMu 'railkamu", Ha  KIHII
pyKaBa JyIsl oJja4il CTPYMEHS BOJM HACA/IKYETHCSI METAJICBUI CTEP>KEHb.

BigseneHi s najniHHS MICLSI HOBUHHI MaTH 0QuKil 3 BOJIOKO 1 IIYXJISIAAMU 3 ITICKOM.
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BucnoBku

B numioMHOMY MPOEKTI PO3TISIHYTO BECh KOMIUIEKC 1HKEHEPHO — Ie0/Ie3MUHUX
poOiT no 3abe3neueHHI0 OyaiBHULITBA 0¢icHOTO 1eHTpy B M. KueBi. OmpaiiboBaHi Taki
MUTAHHS SIK:

- TIPOEKTyBaHHS 1 3a0e3meueHHs MIaHOBOI 1 BUCOTHOI OCHOBH;

- pO3paxyHOK TOYHOCTI 1 TEXHOJOTIS BUMIPIOBaHb;

- 3aMpoNOHOBAHO TEXHOJIOT1I0 PO3MITOUYHUX POOIT TOJOBHUX 1 PO3IUIAHYBAIbHUX
ocel, mepefady oceil Ha MOHTa)KHI TOPU30HTH;

- BUKOHAHHS BUKOHAaBYUX 3IOMOK 3 000B’SI3KOBUM CKJIQJaHHSIM BUKOHABUUX CXEM;

- opranizaiis poOirt.

Ha oOCHOBI pPO3IJISIHYTUX MHUTaHb CKJIAJAa€ThCS BUCHOBOK, LIO0 BHUKOPUCTAHHS
CYyYaCHUX TE€OJIE3NYHUX TPUJIIIB Ta KOMII IOTEPHOTO MPOrPAaMHOTO 3a0e3MeUCHHS
3HaYHO TMOJIETTIyE PO3B'si3aHHS 0araThOX I1HXKEHEPHO - TE€OAC3UYHMX 3a7ad Ta HaJae
3MOTY YHUKHYTHU BEJIMKOI KUTBKOCT1 HMOBIPHUX MTOXUOOK.

Mu MaeMO MOXJIMBICTH 3aBJSKM TOYHHM BHUMIPIOBAHHSIM Ta (YHKIIOHAJILHUM
3JJaTHOCTSIM €JIEKTPOHHOT'O TaxeoMeTpa O/ipa3y 3aKjiaJaTH IMOCTIMHI 3HAaKH, 110 3HAYHO
CKOpOUYy€ Yac BUKOHAaHHS pOOIT, Tak sK He Tpeba 3aKiajaTh TUMYAcOBI 3HAKHU 1
CJIIJIKYBaTH 3a 1X 30€peKECHHSIM.

Takox B maniii poOOTI 3HaYHA yBara MpuaiJIeHa MTUTAaHHIO OXOPOHU TpaIlll, TaK K,
IIpY HE BUKOHAHHI BUMOT 3 TEXHIKM O€3NeKH, nepeOdyBaHHs Ha TEpUTOPIl Oy1BEIbHOTO
MalaHUYUKy MOXe OyTH HeOe3MeUyHUM [UIsl KUTTS a0 370pOB’S MPALIBHUKIB, IO €

HCUIPUITYCTHUMHUM.
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JNOIJATKHU PO3JIPYKOBYIOTBHCA B BEJIUKOMY ®OPMATI 3
ABTOKALY (MmaaoHKH (OPi€EHTOBHI /151 PO3IJIiAY) 3 10JATKIB MpeACTABJIEHI HUKYE)

B aBTOKaxi HogaHe 0(popMIIEHHS (HA3Ba, PAMKA TOLLO)
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