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BBEJEHHUE

[lepBbIM 3TaroM MOATOTOBKUA CTPOMUTENIBCTBA JHOOOr0 OOBEKTa SBIAETCA
BEpTHKAIbHAS TUTAHUPOBKA, 00ECTIEYUBAIONIas JIOMyCTUMbIC YKIOHBI TEPPUTOPUU H
30HBI 3acTpOiKU AJid (POpMHUPOBAHMSI CHUCTEM BOJOOTBEACHUS M BOJOYAaJICHUS,
POE3/I0B U TEPPUTOPHUH ISl ONTUMATBHOTO Pa3MEUICHUs 3[aHUid, MPOMBIIIIEHHBIX
OpEANpUATHA W pa3iu4HbIX coopykeHuil. IlpeoOpa3oBaHue CyIIECTBYIOIIETO
penbeda ¢ EeNbl0 MPUCTIOCOONICHUS TOPOACKOM TEPPUTOPHUU JUIsl IKCIUTyaTalluu U
CTPOUTENHLCTBA OCYIIECTBIISIETCS HA OCHOBAHUH TPOEKTA BEPTHKAIBHOMN TUIAHUPOBKH.
OTO OCYyIIECTBISETCS METOJaMU NMPOEKTUPOBAHUS HA OCHOBE aBTOMATHU3MPOBAHHBIX
CHCTEM.

BepTukanpHas TUIaHUPOBKA — MEPOMPHUSITHS TI0O UCKYCCTBEHHOMY HM3MEHEHHIO
CYIIECTBYIOIIErO penbeda MecTHOCTH. Llenbio mianupoBaHus penbeda TeppUTOPHUH
SBIISIETCS CO3JAaHUE ONArompusTHBIX YCIOBUH ISl CTPOUTENbCTBA 3AaHUM U
COOPYXKEHHH, MPOKIAJKH HOBBIX JOPOT M MPOE370B, MHKEHEPHBIX KOMMYHUKAITUH,
OmaroyctpoiictBa TeppuTopud. B pamkax paboT mo W3MEHEHHIO JaHmmadTa
MPOBOAMTCS Cpe3Ka PACTHTEIHHOTO CJIOS WM TOJACHIIKA TPYHTA, IMEpeMEelIcHHe
3eMisHBIX Macc. Kak ¢ (uHaHCOBOWM, Tak M € OPraHM3alMOHHOW CTOPOHBI,
BEPTHUKAIbHAS TTITAHUPOBKA SBIISAETCS BHICOKO 3aTPATHBIM MPOIIECCOM, MTOITOMY TPYHT
CTaparoTcs NepeMEIaTh PALlMOHAIIBHO.

Baxnas menp mpoBeieHUsS BEPTHKAIBHON IMIAHHUPOBKUA — OPTaHM3AlNS CTOKA
MOBEPXHOCTHBIX BOJl C TEPPUTOPUH TMPH TMOMOIIM BOJOCTOYHOW CHCTEMBI WU
€CTECTBEHHBIM MyTeM. Penbed opranusyercss TakuMm oOpa3zom, 4TOObI coOOpaTh BCIO
JUIITHIO BOJY C y9acTKa M OTBECTH €€ K MeCTy cOpoca MM OYHCTHBIM COOPYKEHUSIM,
HE JOMyCTHMB TIPU OTOM 3aTOIUICHHS YJHI[, JOpPOT, IIO/JBAaJOB U DIIEMEHTOB
OJ1aroycTpoicTaa.

[lenbto  KypcoBOW  pabOThl  SABISETCA  M3YUYCHUE  TEXHOJIOTHYECKUX
O0COOCHHOCTEW MPOM3BOJACTBA 3€MJISIHBIX PAaOOT U O3HAKOMJICHHE C T€0/Ie3MYECKUM
KOHTPOJIEM TP UX BBITOJTHECHUH.

B mpomecce paboThl Haag KypCOBBIM TPOEKTOM TpPEOYeTCs BBIMOIHUTH
CIIEYIOIINE 3a/1a4H:

- 3aKPENHTh HABBIK YTEHUSA pelibeh)a MECTHOCTHU IO TOPU3OHTANISIM;

- M3YYUTh METOAWKY OTPEJCIICHUS YEPHBIX, TUIAHUPOBOYHBIX, KPACHBIX H
pabovYux OTMETOK;

- IOCTPOUTH KapTOTpaMMy 3eMJISIHBIX Macc;

- pa3paboTaTh TEXHOJOTUUECKHI MpoIiecC U BbIOpaTh KOMIUIEKTA MAIlIUH;

- pa3paboTarh MOPSIOK MPOBENEHUS MPOTPAMMBI T€OJE3UIECKOTO KOHTPOJIS
IPU POU3BOJICTBE 3EMIISTHBIX paboT;

- U3Y4YUTh U pa3zpaboTaTh Mporecc re0JIe3NYECKOro KOHTPOJIS npu
CTPOUTENHCTBE MOHOJIMTHOTO MHOTOJTAXXHOTO YKUJIOTO 3/IaHUSI.



Kypcosas pabota Bemonnsercs B popmare A4 ¢ npuioxeHueM rpaguyueckux
MaTepualoB (4eprexeil, rpa@uKoB, CXeM) M pPACYETOB C TEKCTOBBIM ONUCAHUEM
re0/Ie3UNYECKUX METOJOB KOHTPOJIA BBINOJHEHUSI CTPOUTEIBHBIX padOT U MPOLIECCOB.
Pe3ynpraroM reone3nyeckux 3aMepoB KOHTPOJMPYEMBIX I1ApaMETPOB IMPOLECCOB
SBIISIETCS] UICTIOJTHUTENbHAS CXEMa MX BBIITOJIHEHHUS.

HeoOxoaumble HCIONHUTENBHBIE CXEMbl BBIMOJHSIOTCS TpadUyecKd, C
yKa3aHueM UIu(pOBbIX IOKa3aTenel 3aMepoB M HOPMATUBOB MX HPEIEIbHO
JOTYCTUMBIX 3HAYEHUH. YKa3bIBAETCA MECTO PACIOJIOKEHHUS TOCTa T'€0Ie3MUECKOro
npudopa u ero THIl.




I'JTABA 1. IOATI'OTOBKA ITPON3BO/JCTBA 3EMJISIHBIX PABOT IIPHU
BEPTUKAJIbHOM IIVIAHUPOBKE

CrpoutenbHas TIOMIAAKa, pazMepsl KoTopoil mpuauMatotcs ot 300m 1o 800mMm,
UMEET MPSMOYTOJIbHYIO KOH(DUTYpalMio U MPOU3BOJIBHYIO CHUCTEMY TOPU3OHTAJIECH.
Heobxoammo moacunTaTh 00bEMBI HACBITIEH M BHIEMOK TIPH TUTAHUPOBKE TUTIOIIAKHU C
ykiaoHoM | = 0,002 u HyseBbIM OagaHCOM 3eMIIIHBIX Macc. [1og00paTh METOaUKy
re0JIe3MUEeCKOr0 KOHTPOJISI BCEX TEXHOJOTUYECKHX OTepallnii, KOTOPHIE BBITOIHSIET
TIOJTHBIN KOMITIEKT MAIIMH TS BEpTUKAIBHON TJIAHUPOBKH TUIOIIAIKH.

B cocTaB 3eMisHBIX paOOT MO BEPTUKATHLHON TUIAHUPOBKE TUIONIAJIKK BXOJIAT:
pa3paboTKa BBIEMKH, TEPEMEIICHUE TPYHTa W3 BBIEMKH B HACBHIb IUIOMIAKH,
dbopMUpOBaHHE HACHIIK, TPAHCIOPTUPOBAHUE JIMIIHErO TPYHTa B OTBAl WIH
HEJIOCTAIONIETO TPYHTAa W3 Kapbepa, pa3paBHUBAHHWE TPYHTA, JOCTABICHHOTO W3
Kapbepa, yIIIOTHEHNE TPYyHTa B HACKIITHA, OKOHYATE/IbHAS TUTAHUPOBKA TUTOIIAIKH.

Jlist onpenenenus 00beMoB pabOT MO BEPTUKAIBHOUN TUTAHMPOBKE HA YEPTEK
TJTOTIAIKA HAHOCUM TUTAaHUPOBOYHYIO CETKY — TUIOMIAAKY JISTUM Ha PaBHBIC KBAAPATHI
(CTPOMTENBHYIO CETKY) IPHU IPSIMOYTOJIbHOM ¢€ popme (puc. 1).

VKIIOH RIOWAoKH - i

Puc. 1. [Tnan miomaaku ¢ ropu30HTAISIMHU

CropoHa KBajipara CTPOUTENBbHOM CETKH NMpUHUMAETCs paBHOM S0M, 60M, 80M,
100m mu Oosiee, B 3aBUCUMOCTH OT penbeda U pa3MepoB IUIOMIAIKH.

BepTukanbHyo TUIaHUPOBKY IUIOMIAJIKM MOKHO MPOU3BOAUTH MOJ 3aJaHHYIO
OTMETKY WJIH [OJ] OTMETKY, OIPEIEIsEMYI0 U3 YCIOBUS HYJIEBOro OanaHca 3eMIISTHBIX
Macc, Ipu KOTOPOM 00BEMBI TPYHTA BBIEMOK M HACBITEH paBHBI MEXIY COOO.

B mocnenHem ciayyae cHavyana ONPEAENAIOT OTMETKY IUIAaHHMPOBKH, a 3aTEM
BEIlyT MOJCYETHI MO TOW K€ METOJIMKE, KOTOpas PEKOMEHAYETCS JJISl IUIOLIA0K C
3aJaHHON OTMETKOM.

1.1 OnpenesieHue 4epHbIX OTMETOK

Ha uepTexe miaHa Mmiomagkyd C TOPU3OHTAISIMU (pHC.]1) BBIYUCIISIEM YEpHbIE
OTMETKHU 3eMJu. YUepHble OTMETKH HaXOJAT MO 3aJaHHBIM OTMETKAaM TOpHU30HTalIel
(mpu I'2> I'1) cnemyrormmm obpazom (puc. 2):
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L

I | X \/
a 7 / 6

0 — TUIaH.

a
Puc.2. Onpenenenue 4epHOl OTMETKHU: a— npoQub,

[IpeBbinieHre Uy TPUHIKEHUE a0COMIOTHOM OTMETKH YTJIOBBIX TOYEK CETKH
OT HU3BECTHON OTMETKH TOPU3OHTAIM ONPEAESIOT 10 (GOpMyIaM:
I2-11 I2-11

) R ——— .a L P — (L-a) (1)
L L

JIBa metoga mojacuéra 4€pHbIx oTMeTOK ( 't + X ) COOTBETCTBYIOT BBICOTE

penbeda MECTHOCTH B XapaKTEPHBIX (YIIIOBBIX) TOYKAX CTPOUTEIHHON CETKHU.
B yrinax miaHMpOBOYHOM CETKU MPOCTABISAEM YepHbIC OTMETKH (pHC. 3).

65.05 16457 64.07 63.20 62.75
6523 h4.83 64 34 63.73 6323
65.47 65.15 64 69 6410 63.72
65.68 65.45 65.03 b4 47 64.00
65.92 65.69 65.40 64.80 64 .30
1=0.002

_—

Puc. 3. UepHbIC OTMETKH ILIOIIAIKH



1.2 Onpenesienne NJAHUPOBOYHOH OTMETKH

PacueTHy1o 0TMETKY TUTIOIIA/IKH, INIAHUPYEMYIO C PABEHCTBOM 00ObEMOB IPYHTa
BBIEMOK M HACBITICH, PACCYUTHIBAEM MEMOOOM MPEXSPAHHBIX NPUSM.

JIJiss 3TOr0 KBajpaThl WM MPSIMOYTOJIbHHKH IJIAHUPOBOYHOMW ceTkKH (puc. 1)
JIOTIOJTHUTEIBHO pa30MBacM Ha PaBHbBIC TPEYTOJbHUKH (PHC. 4.) M PACUCTHYIO OTMETKY
MJIAHUPOBKU OTPENIEIISIOT 10 (hopmyIie:

YH{+2XH,+3XYH;+6XH
HO — 1 2 3 6 (2)

3n

rne YHy, YH,, XH3, YHg— cymMma dYepHBIX OTMETOK TakKuX YIJIOB
MJIAHUPOBOYHOM CETKH, B KOTOPBIX COOTBETCTBEHHO cxonarca 1, 2, 3, 6 yria
ANEeMEHTapHOW (QUTyphl; N — KOJIMYECTBO TPEYTOJHHUKOB, OOpa30BaHHBIX Ha
IIJJAHUPOBOYHOU CETKE.

Hy =[(65.92 + 62.75) + 2 (65.05 + 64.30) + 3 (64.57 + 64.07 + 63.20 + 63.23 +
63.72 + 64.00 + 64.80 + 65.40 + 65.69 + 65,68 + 65.47 + 65.23) + 6 (64.83 + 64.34 +
63.73 + 65.15 + 64.69 + 64.10 + 65.45 + 65.03 + 64.47)] / 3 * 32 = 64,62 m.

Hy — sta oT™MeTKa JIWMHUH, TMPOXOISIICH 10 CEPeIUHE MIMPUHBI TUTONIAIKH,
BOKPYT KOTOPOU Oy/IeT HaKJIOHEHAa TOPU30HTAJIbHAS TIJIOCKOCTb.

He
59.05 6457 6407 $3.20 62.75
AN \ N\ \\
XK N \\\ N
\ | \ \ \
. N\ \
&QEB s_z{fa 64 34 63 \73 63.23
\\\ \ \\
\
\,
BS.47 65.15 B4 69 6410 63.72
‘\\ \\\ \ \\\
\ ‘\\_.
%568 [6545  [6503 N? 64.00
N L \
N N \\ X
L >
N\ N
65.92 6569 6540 64 80 64.30
He
__ i=0.002

Puc. 4. Cxema neneHust IIaHUPOBOYHOM CETKH IUIOMIAAKHU IO METOTY
TPEXTPAHHBIX NIPU3M



1.3 Onpenesienne KpacHbIX 0TMETOK
KpacHoli 0TMETKON Ha3bIBAaeTCs IJIAHUPOBOYHASL OTMETKA C YYETOM YKJIOHOB,
KOTOpBbIE CO3AAIOTCS JJIsl CTOKA JIMBHEBBIX M MABOJKOBBIX (CE€30HHBIX) BoJ. KpacHas
OTMETKA MOKET OBbITh OIpesiesieHa 1o GopMyIie:

Hi=H, +1iL, (3)
rae Hy — pacyetHas oTMeTKa, ONpe/ie/ieHHAs paHee;
| — YKJIOH IJIOLIA/IKH;
L — paccrosiHMe OT JMHMM MOBOPOTA JI0 TOYKH, B KOTOPOIl omperensercs
ormeTka H .
H; =64.62 + 0,002 * 80 = 64.78;
H, =64.62 +0,002*160 = 64.94;
H3 =64.62 - 0,002 * 80 = 64.46;
H, =64.62 - 0,002*160 = 64.30;
KpacHble OTMETKM IPOCTABISAIOT B UepTexe (puc.d).

Hs
6430 64 46 6462 64.78 64 94
655 6457 6507 6320 62.75
X N\ N\ N
\, \ \\ N\
N\ N L L
\.\ L \\ \
6430 164 46 P4 46 64,78 %4 94
653 6583 634 6333 323
\\\ \\\ \ \\\
N\ L Y L
\_\ ‘\\\ \ \\\
2430 64 46 64 46 6478 6 94
6547 6535 6&\‘6{ 64™0 63.72
._\. ; \\\ \\ \
¥ : \\ \ S \\.\
N\ N\ W Y
64.30 64 46 16k.46 16478 NG4 94
65:68 65%5 63\‘1\3 BhGT 64.00
\\ AN S \\ X \
3 \, A N\ q \\\\ ‘ \\
64 30 B4 L6 b4 46 64.78 NTALTA
65.92 65.69 65.40 64 80 64.30
o
—_i=0.002

Puc. 5. [Inan ydactka ¢ KpaCHbIMH U YEPHBIMH OTMETKAMHU

1.4 Onpenesienue pa6o4nx 0TMETOK.

Paboune OTMETKM BBIYUCISIOTCS KaK Pa3HOCTh MEXIY KpPAacCHOM M YepHOM
OTMETKOU 10 PABEHCTBY:

Hxp. — HuepH. =+ hpab 4)

Paboune 0OTMETKH CO 3HAKOM «ILTIOC» - 0003HAYAIOT HACHKIIb, TO €CTh TPYHT HA

JAHHBIN yYaCTOK TUIOMIAAKHA HEOOXO0IMMO 3aBE3TH H JOCHITIATH 10 MPOEKTHON KPacHOU
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OTMETKH; paboure OTMETKH CO 3HAKOM «MHUHYC» - 0003HA4Yal0T BHIEMKY, TO €CTh Ha
JTAHHOM YYacTKe IUIOMIAKH HaXOJMSITCS M3JIUIIKA TPYyHTa, KOTOPBIA HEOOXOIUMO
pa3padoTath Mo/JI MIAHUPOBOYHYIO KPACHYIO OTMETKY U BBIBE3TH.

Bce oTMeTkn, HeoOXoIMMBIE IS ITOJicYeTa OOBEMOB HACBHIIIEH M BBIEMOK,
3allMCBHIBAIOTCS B yIIaxX IUIAHKPOBOYHOM CETKH C COOTBETCTBYIOIIMM 3HAKOM (+) HMiu
(-)-

Tabmauma 1
Brraucienns pabounx 0TMETOK

64,30-65,05=-0,72

64,46-64,57=-0,11

64,62-64,07=0,55 64,78 63,20=1,58

64,94-62,75=2,19

64,30-65,23=-0,93

64,46-64,83=-0,37

64,62-64,34=0,28

64,78-63,73=1,05

64,94-63,23=1,71

64,30-65,47=-1,17

64,46-65,15=-0,69

64,62-64,69=-0,07

64,78-64,10=0,68

64,94-63,72=1,22

64,30-65,68=-1,38

46,46-65,45=-0,99

64,62-65,03=-0,41

64,78-64,47=0,31

64,94-64,00=0,94

64,30-65,92=-1,62

64,45-65,69=-1,23

64,62-65,40=-0,78

64,78-64,80=-0,02

64,94-64,30=0,64

1.5 Onpenesienne HyJIeBbIX TOYEK U MOCTPOEHHE KAPTOrPaAMMBbI pacnpeae1eHust
3eMJISHBIX Mace

Mexy nByMsl BEpIIMHAMHU KBAJPaTOB ¢ padOYMMHU OTMETKAMH Pa3HOTO 3HAKa
BCETJla HaXOIUTCS TOYKa, B KOTOPOil paboyasi OTMETKa paBHa HYJ10. B 3T0# TOUukKe He
IPOU3BOJAT 3€MJISIHBIX paboT. PaccTosiHMe OT 3TOM TOYKM 10 BEPIIMH KBaJApaToB,
UMEIOIINX COOTBETCTBYIOIIME paboune oTMmeTkH (Hampumep, hl u h2) ¢ pasHeiMu
3HaKaMH, HaxXOoJAT MO MPONOPUUOHAIBHOCTA CTOPOH MNOJOOHBIX TPEYTOJbHUKOB.
3HaKHU IIPU 3TOM HE YUYHUTHIBAIOTCS. 1

1

T hl+ 2 )

Hcxons U3 3TOrO, HyJleBbIe TOYKM HAXOAAT MO KAPTOTPaMME pacIpeeiIeHHs
3eMJISTHBIX Macc, KOTOpash CTPOUTCS Ha CETKE KBaJpaTOB MO BHIYHMCICHHBIM paHee
pabo4yrM OTMETKaM C Y4eTOM 3HAKOB.

[Tpu mocTpoeHUHN KapTOrpaMMBbl BETUYHHBI PA00OUNX OTMETOK OTKIIAIBIBAIOTCS
OT BEpUIMH KB3JPATOB MO HANpaBJICHUIO JUHUN HUBEIMPOBOUYHON CETKH BBEPX U
BIIpaBo yis BeieMoOK (hp co 3HaKoM «+») U BHH3 U BII€BO 1 Hackinel (hp co 3Hakom
«-»). Ilocne  dyero, HpsAMBIMU JIMHUSIMH COEJMHSIIOT TOYKM JeXallhe Ha
BEPTUKAJIbHBIX, MOTOM HAa TOPU3OHTAIBHBIX CTOpPOHAX KBaApaTtoB. B mecrax
nepeceyeHrs] JTMHUN KapTOTpaMMBbl CO CTOPOHAMH KBaJpaTOB HAXOJSATCS HYJIEBBIC
TOYKH, COEIMHUB KOTOPBIE MOIYYaIOT JUHUIO HYJIEBBIX paloT.

Jluaust  HyJeBBIX pabOT MPOXOAUT Yepe3 dIEeMEHTapHble  (PUTypBI
IUTAHUPOBOYHOU CETKH, CTOPOHBI KOTOPHIX UMEIOT padoure OTMETKH Pa3HBIX 3HAKOB.
Touku mnepecedeHHs] JUHUU HyJIEBBIX pabOT CO CTOpOHaMH (QUTYp OIpenessieM
rpadudeckuM crocodom (puc. 6.), Ha YepTexe IUIaHa IUIOMAAKHA MTPOBOJIUM JIMHUIO
HyJieBbIX 0TMeTOK O — 0 1 mpoHyMepyeM oOpa3oBaBIIMECS 3JIEMEHTApHbIE (GUTYPHI B
HACBINK U BbIeMKe (pHc. 7).
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(b hs

— -—

Puc. 6. I'padmueckoe onpeseneHne NoI0KEHNs IMHUN HYJIEBBIX padOT Ha
TJIAHUPOBOYHOM CETKE TUTOMIAIKN

Ho
-0.72 6430 -011 6446 (556462 158 64.78 219 64.94
65,05 5457 %4.07 163.20 62.75

./’

-093[64.30 -0 6446 \ 0586446 1056678 1N64.94
6523 8483 N\ 6434 [63.73 323

1 \\\ N
117 6430 -0B96446 -ODJ8L 46  (BE6LT8 12906494
69,47 %5.15 B4 69 | 6410 63.72

N

/

-138[64.30 -09/64.46 -0 64 46\ 036478 094 64.94
65,68 B85 85.03 “'6_45 47 64.00

1626430 -123]66.46 07866 46 _oN64.78  0BY 6494
6592 65.69 65.40 6480 64.30
Hs

_ i=0.002

Puc. 7. IInan yyactka ¢ pabounuMH OTMETKAMH U JIMHUEN HYJIEBBIX padOT

I''TIABA 2. PABPABOTKA 'EOJAE3UYECKUX METOJ0OB KOHTPOJIA
IPU IVIAHUPOBKE CTPOUTEJIbHOM IVIOIIA IKH
2.1 Tlopsinok BBINOJIHEHUSI Te01e3M4YeCKOro KOHTPOJISI PU BbINOJTHEHU U
IVIAHUPOBOYHBIX 3eMJISIHBIX Pa00T HA CTPOUTEIBHOM IJIOLIAKeE.

[lepen HauamoMm MpPOBENEHUSI CTPOUTEIBHBIX PabOT HEOOXOJMMO PACUHUCTUTH
Tepputoputo. BHauanme yOuparoT KyCTapHMKH U JEpEBbs, 3aTEM CpE3aioT
PAaCTUTENBHBIN CIIOM, IPUYEM BEPXHUM IUIOJOPOIHBIN CIION OTIPABIISIOT HA XPAHEHHUE.
Hama crpourtenpHas miomanka HMMEET 3HAYUTENBHBIE PAa3MEphl, MOATOMY IS
y100CTBa 00CCIIeueHus 3eMIISIHBIX pa00T OHA JISTUThCs Ha 6 yaacTkoB (3 ydacTka s
HACBINK U 3 yYacTKa JJis BRIEMKH IpyHTa). Beyiien mammHo sBisercs ckpenep. o
HayaJla IJIAHUPOBOYHBIX pPabOT HEOOXOAUMO C(HOPMHUPOBATH OTKOCHI MO TpPaHULE
Hacelmi. KpyTH3Ha OTKOCOB — 3TO OTHOILIEHHE BBICOTBI OTKOCA HACHIIU K €ro
OCHOBAHMIO, €€ JENaI0T TaKOM, YTOOBI HACKINb OblIa YCTOWYUBOM W HE crion3aia. To
€CTh OTKOC — 3TO CIIepKUBaroUi (akTop rpyHTa. JlJis OTKOCOB JIy4llie UCIIOJIb30BaTh
OoJiee TNIOTHBIE TPYHTHI, HAIIPUMEDP CYTIUHOK.
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[Tocne Toro, Kak ObUIN CO3/1aHbl OTKOCHI, YCTAHABIUBAETCS MEePBbIH TaXeOMETp
3a MpelnenaMH CTPOUTENBHOW IUIomaaku (mo3umusi 1) Tak, 4ToObl XOpOIIO OBUIO
BUJTHO TIEPBBIN U BTOpOM yuacTku. Ha naHHO#M TOUKe OyneT MpOU3BOIUTHCS KOHTPOIb
Cpe3ku TIpyHTa. BTOpoil TaxeomeTp yCTaHaBIMBAETCA TaKXkKe 3a MpeJesiaMu
CTPOMTENBHOW TUIOmMAAKK (MO3umUsi 2) Ha TOYKE, TAC XOpommo Oynaer
poCMaTpUBaThCs 3 U 4 y4aCTOK, KOHTPOJIb Oy/IET MPOU3BOIUTHCS 110 HACKIIH TPYHTA.

Ha nepBom yuacTke 3eMJISIHBIX pabOT cpe3ka IpyHTa OyleT OCYIIECTBISTHCS
IPUIENHBIM CKpenepoM (puc. 8) ¢ oObemMoMm KoBma 3m°. Mcnonb3yercs JaHHbIA
CKpenep sl NepeMelleHus TpyHTa Ha HeOoubine paccTostHus (10 300 m).

B nHauane npouecca, ckpenep cpe3aer rpyHT Ha IEPBOM y4acTKe U NepeMeIiaeT
ero Ha 2 ¥ 4 y4acTOK I10 3JUTUITHYECKOH TpaekTopuu (puc. 8).

1 2 J4& 5 6

Puc. 8. Cxema paGoThl TIPHIICTTHOTO CKpermepa:
a — TPaHCIOPTHOE MOJI0kKEHUE, O — HAOOP, B — pa3rpys3Ka;

1, 3, 6 — ruApOUMIIMHAPEL, 2 — 3aCI0HKA; 4 — KOBIII, 5 — 3adHss CTCHKA; / — HOX.
)

a) &)
0l '
) e ej:

AANANAN TARRAARAAMN

o ol el o ol I |
Al I B o G I |

Puc. 9. Cxema aBUKEHUS CKPENIEPOB:
(a) amuric; 0) cupalib; B) «BOCBMEPKa»; T) «3HUr3ary; J1) YeTHOYHO-TIOTIEPEUHAS; )
YEJTHOYHO-TIPOAOJIbHAS).
[TapamiensHO AaHHOMY TMpoileccy Ha 3 ydacTke pabortaer Oymbmoszep. OH
PBIXJIMT 3eMITIO TapajulieabHbIMUA mpoxoakamu (puc. 10) B Mectax, rae TpeOyercs
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HanmOOJIbINIAsl Cpe3ka TPYHTA. 3aBEPIIMB PHIXJIEHHWE HAa BTOPOM ydacTKe, OyJbao3ep
nepemeniaercs Ha S5 ydactok. Jlamee Oynbaozep pabotaer Ha 2, 4,u 6 TutaHUpys
MOBEPXHOCTh OTCHIITAEMBIX CKperepaMu CII0€B Ha ydacTkax 2,4, u 6.

do 20

a) 5 55

'~

/
He bosee 15°

15.25 Jo
Puc. 10. Cxema BO3BeacHUSA ! v

HACBIIH OYJILI03EPOM L Vi
1 — HampaBjieHHEe paboYero xoaa (I P '
Oynb03epa;

2 — pa30UBOYHBIE KOJIBIIIKH; —
3 — BEIIKU-BBICOTHUKH; ==
4 — oTCHIIaHHBIE CJIOU TPYHTA,; —
5 — HampaBIeHUE XOJIOCTOTO X0a -
Oynb03epa;

-
e —— -

L)
ila
u

Al s

N

0 LG R0 A A 3 F I 22 B R B2 LY K

Kak Tonmpko Oynbao3ep pa3phIxiiMil 3eMIII0 Ha 3 y4acTKe, B padOTy BCTymaer
ckpernep ¢ 00beMoM KoBmia B 10m3. OH cpesaer rpyHT Ha 3 y4acTKe 3eMIISHBIX paboT
Y TaK)Ke MepeMeNIaeT ero Ha 4 y4acTrok.

[Tocne Toro, kak Ha 4 yyacTke ObUT OTCHINIAH MEPBBINA CION TPYHTA, CKpPEIEp C
o0beMom koBma 10M° mepememaercs Ha 5 yuacTok, a CKpemep ¢ KOBIIOM 3M°
nepemeniaercs co 2 Ha 4 u 6 y4acTok, rjie OCYIIECTBISET YKIaAKy TPyHTa B OTKOCHI
10 MepUMETPY 30HbI HAchIMU. Cpe3aHHbIN IPYHT € 3 U D yUaCTKOB NEpeMeNIatoT Ha 6
ckpenmepom ¢ 10-Tr KyOOBBIM KOBIIIOM.

IlepBblii TaxeomeTp TMepeMelIAeTCs Ha IUIOMIAAKY, TJ€ MPOCMATPUBAIOTCS
YEeTBEPTHIN M MIECTOM ydacTKu (MO3uIus 3), MPO0Kass KOHTPOIUPOBATh CPE3KY H
YKJIAJIKy CI0€B I'PYHTA.

Bynbpno3ep 3aKOHYMBIINN PBIXJIMTH 3€MIIIO0 Ha MSATOM Y4YacTKe, MepeMeniaeTcs
Ha 2 y49acTOK, YTOOBI pa3pOBHATH FPYHT, 3aTEM IEPEMEIIACTCS pa3paBHUBATh TPYHT Ha
4 1 6 y4acTok.

Ha 2 yuactke TaxeoMeTpoM MpPOU3BOJIUTCS HHUBEIUPOBKA OTCBHITIAHHOTO U
BBIPABHEHHOTO OyJIbI03€pOM IpyHTa. 3aT€M Ha y4acTKe HAaYMHAeT paboTaTh KaToK,
YIUIOTHATH TpYHT. Korma nepBbiit ciioii rpyHTa ObUT YIIJIOTHEH, TAK)KE MMPOU3BOIUTHCS
HUBENHUPOBKA. JlaHHBIE 3TOI ChEMKHU OLICHUBAIOTCA JBYMS 3aMEpaMU YPOBHSI TpyHTa
— JI0 U TIOCJIE TIpoLiecca YIJIOTHEHU S, pa3HHIAa MEXIY KOTOPBIMHU, BMECTE C 0Opa3laMu
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B3STBIMH W3 YIUIOTHEHHBIX 30H, MepeaaéTcsi B CTPOHTEIBHYIO J1a0OpaToOpHio Ha
MPOBEPKY CTETICHH YIUIOTHEHHUS.

TaxeoMerp, HaxoislIUiicsS Ha mo3uiuu 1, mepemeraercs Ha CIEIYIOUIYIO
CTaHIMIO (MO3MIUA 4), HaXOJANIYIOCS 3a MpeaeiaMd CTPOUTCIIBHON IIIOMIAIKH.
CraHuus pacroJyioxkeHa Tak, 4ToObl ObUI0 yn00HO 0003peBath 1,3, 5 u 6 yuyactok. K
TOMY BpEeMEHH OyibJ03ep 3aKaHUYMBACT BBIPABHMBAHWE TpyHTAa. HwuBemmpyercs
MOBEPXHOCTh 6 ydyacTka 70 yIUIOTHEHUs TpyHTa u mnocie. C mo3unuu 4 XOopoIio
KOHTponupyercs ydactku 1,3, u 5, rie OKOHYATEeIbHO BBIPABHUBAETCS 30HA CPE3KHU
rpyHTa. CxeMa MOCIOWHON YKIaAK/A TPYHTA MOBTOPSAETCS HEOOXOAMMOE KOJINYECTBO
pa3, MoKa IJIoMaaKka He Oy/IeT COOTBETCTBOBATH IPOSKTHHIM OTMETKAM.
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I'JIABA 3. TEOJE3NUYECKHWHN KOHTPO.Ib ITIPU BO3BEJJEHUA
MHOT'O3TAKHBIX 3JIAHUI
3.1 I'eone3uyeckoe 000py10BaHHe PUMeHsIEMOe JIJIsi KOHTPOJISI BbITIOJIHEHH I
CTPOUTEJIbHBIX paﬁoT

['eone3uueckune pabOTHI B CTPOUTENIHCTBE WM T€0/IE3MUECKOE COMPOBOKICHUE
CTPOUTENLCTBA — 3TO PAOOTHI, BBINOJHAEMbIE CIECHUATUCTAMU T€O0Ae3UUYEeCKON
CIIyKObI IIPHU BO3BEICHUU 3/1aHUH, a TaK)Ke MOCIEAYIOMUI KOHTPOJIb UX COCTOSHUS B
mporecce JKcruryaranuu. [Ipum mpoBeneHWM Treoje3ndeckux paboT HEoOXoIuMo
OTIpEAETUTh TOYHOE PACIOJIOKEHHUE 3[aHHsl WM COOPYKEHHS M €ro JJIEMEHTOB B
yeprexax U Ha MecTHOcTH. CylIecTBYeT psii HOPMATHBHBIX JIOKYMEHTOB,
OMPEACTSAIONUX TOYHOCTh BBIYUCICHUHA W TIOCTPOCHHWH, TMpaBWJa BO3BEACHUS
IUIAHUPOBOYHBIX 3JIEMEHTOB. PeleHne ykKa3aHHBIX 3aJad OCYLIECTBIAETCS C
MOMOIIBIO T€0JE3NIECKOTO MPUOOPA, TAKOTO KaK TaXEOMETP.

TaxeomeTp — T€OAE3WYECKUN HMHCTPYMEHT IJIsi HM3MEPEHHUS PacCTOSHUM,
TOPU3OHTAIBHBIX M BEPTHUKAIBHBIX yTJOB. Mcmomb3yercss st ompeaeneHus
KOOpJMHAT U BBICOT TOYEK MECTHOCTH IIPH TOMOTpadUIECKO ChEMKE MECTHOCTH, TIPH
pa30MBOYHBIX pab0Tax, BRBIHOCE HA MECTHOCTh BBICOT Ml KOOPJIMHAT MTPOCKTHBIX TOUEK,
IPSIMBIX M OOPaTHBIX 3aC€UYEK, TPUTOHOMETPHUUECKOTO HUBEITUPOBAHMS H T.I.

[Ipu crpoutenbCTBE 3AaHMS, PACCMATPUBAEMOrO B IIPOEKTE, MOXKET ObITh
ucroiib3oBaH Taxeomerp Mapku Leica TSO3 R500 5" (puc. 11). IlltatuB mis
TaXE€OMETPA HCIIOJIb30BAJICS JIEPEBAHHBIA, TaK KaK y Hero Ko3(pQUUUEHT
TEMIIEPaTyPHOTO PACIIMPEHUs MEHbIIE, YeM y aatoMuHueBoro (puc. 12). I[Togxoaut
JUTSI TAXEOMETPOB C YTIIOBOM TOYHOCTHIO BhIIIe 5", mst otpakareneit 1 GNSS antens.
Jlnuaa B coOpanroM Bume 107 cm, BeigBUTaeTcs 10 176 cM, Bec 5,6 kr. A Takxke
cOOpHas Bexa ¢ oTpaxkareneM BHU3Y (puc. 13).

Puc. 11. Taxeometp mapku Leica TS03 R500 5"
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TexHuueckue XApPaKTCPUCTUKHU

Tabmauma 7

Tun npubopa Tun Taxeomerpa Pyunoit
HaBopasmiye BUHTEI beckoneunrie

YrioBble U3MEPEHUS YrnoBasi TO4HOCTb 9"
PazpsinHocts nucnies 0,17

be3oTpakaTeapHble H3MEpPEHUS JlansHOCTH 0€3 OTpakaTens 500 m

TouHOCTB 6€3 OTpaxkaTesst

+ (2.0 mm + 2.0 ppm)

Bpewmst 6e3 oTpakarens

1 cek.

M3mepeHus Ha OTpaxaTesb

JlanpHOCTB Ha OTpakaTellb

3500 m

TO4YHOCTB Ha OTpaKaTelb

+ (1.0 mm + 1.5 ppm)

Bpewms Ha oTpaxarenp

2,4/0,8/<0,15 cek.

JlanbHOCTh Ha TIEHKY

250 m

Komnencatop Tun kommnencartopa JIByxoceBas
KOMITCHCAIUs
Jlnana3on paboThI +3.78°
TouHOCTh uKcaIu 15"
Meton YetoeipéxoceBas
KOMIIEHCAIHs
3putenbHas TpyOa YBenuueHue 30x
Yroa nons 3peHust 1°30°
MunumansHoe GokycHoe 1,55
paccTosiHue
[Tutanue Bbarapes GEB361
Bpewmst 3apsiaku 3 - 6,5 gacon
Bpewmst paboTsI 15/30

3anuck nanHbix / KoMmmyHuKamm [TopTsl RS232, USB, Bluetooth,

SD

RS232 Ecth

Bluetooth Ectb

USB Ecth

Kaptpuzaep Ectp

dopmaT JaHHBIX GSI/DXF/LandXML/
3aJjaHHbBIE
rosp3oBatesieM ASCII-
dopmaThl

BuyTtpennuii popmar gaHHbIX

GSI/ DXF / LandXML /
CSV / nactpauBaembic
ASCII-popmatsr

BuyTpeHHsAs naMTh

2GB

OO0mme XxapaKTepUCTUKHI

OnepanoHHasi CUCTEMA

Windows EC7

[Ipoueccop

TI OMAP4430 1GHz
Dual-core ARM®

Cortex™ A9 MPCore™
3amuTa OT OBUIH U BJIaTU IP66
Pabouas Temneparypa —20°C no + 50°C
["abaputel mpubdopa 173x360x226
Bec ¢ akkyMyssitopoM 4,3
CtpaHa IpOU3BOIUTEIH [IBeitnapus
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Jlucrien n kiiaBuaTtypa Tun aucrues MoOHOXPOMHBIN
Paspemenust gucruies 3,5%, 320 x 240, QVGA
Tun knaBUaTyphl BbykBenHo-indponas 28
KJIABHIII
Koma-Bo auciiees 1
Bropoii nucien HE IOCTYIIeH
Knasuatypa OykBeHHO-IIM(pOBast
[Toaceetka MOJOTPEB U MOJICBETKA
JCIIIeS U KJIABHATYPBI
enTpup Tun uenTpupa JlazepHsiit
TO4YHOCTH IEHTPUPOBAHUS 15mMmMmHalbMm

- A
i

-

t -
[
. 7

Puc. 12. IlltatuB nepeBstHABIN A5 Puc. 13. Bexa ¢ otpaxkarenem
TaxeoMeTrpa

3.2 I'eoie3nvecKuii KOHTPOJIb MPU BO3BEAEHUH MOHOJUTHOTO MHOTOITA’KHOIO
KHJIOTO0 31aHUSA

Bce reone3nueckue paboThl, MPOU3BOUMBIE IPU CTPOUTENBCTBE, BHIMOJIHSIOT B
cootBerctBuM ¢ TpeboBanmsimu CIT 126.13330.2012 «I'eonesmueckue pabOTHI B
CTPOUTENBCTBEY» C BKIIOUEHHUEM CIIEAYIOIIMX JTAIOB:

— pa30uBKa M MEPEHOC OCEi;

— pa3MeTKa OPUEHTHUPOBOYHBIX PUCOK;

— HUCTIOJIHUTEbHAS ChEMKA.

BuemHi0l0 pa30MBOYHYIO CE€Th 3[aHUs CJEeAyeT co3JaBaTh B BHUJIE
reoJIC3NYECKON CETH, MYHKTHl KOTOPOW 3aKPEIUISIIOT Ha MECTHOCTH. BO BHENIHIOIO
pa3OMBOYHYIO CETh 3/1aHUsI BXOJSIT OCHOBHBIE (TJIaBHBIE) pa30MBOYHBIE OCH, a TAKKE
YTJIbI 3/1TaHUs, 0OPA30BaHHbI MIEPECEUCHUEM OCHOBHBIX Pa30MBOYHBIX OCEH.

HuBenupHble CeTH CTPOUTENBHOM IUIOIIAAKUA M BHEUIHUE pa30MBOYHBIE CETH
3IaHUA CIELYET CO34aBaTh B BUE HUBEIMPHBIX XOJ0B, OIUPAIOIINXCS HE MEHEE, YEM
Ha JiBa perepa reoe3ndeckoil cet. IlyHKThl HUBETUPHOU U TUIAHOBOM pa30MBOYHBIX
CeTei, KaKk mpaBuio, CIeTyeT COBMENIAaTh (AaTh IPUMEP CXEMbl HUBEIUPHOTO X0/1a U
pa3OUBOYHBIX OCelt).

['eone3nyecknii KOHTPOJIbL TOUHOCTH BoINOJHEHUsT CMP 3akmrouaercs:
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— B MHCTPYMEHTQJIbHON TpoBepke (HaKTUYECKOTO TOJOKEHHUS B IJIaHE U 10
BBICOTE KOHCTPYKLMH 3/1aHHSI Y NH)KEHEPHBIX KOMMYHHKAIMI B IPOLIECCE X MOHTAXa
Y BPEMEHHOTO 3aKPEIUICHUS] ITYHKTOB I€0/IE3MYECKON OCHOBBI B HATYPE;

— B HCHOJHUTEIBHOW ChEMKE (PAKTUUECKOTO TMOJIOKEHUS CMOHTHPOBAHHBIX
KOHCTPYKILUI B IUIAHE U 10 BBICOTE, TOPU30HTAIBLHOCTH, PABUIBHOCTH MOJ0KECHHUS
3aKIAJHBIX JETAJEW, a TAaKXKE YacTed 30aHWs W WHKECHEPHBIX KOMMYHHUKALAN
(moka3aTb Ha MpUMEpEe MCHOJIHUTEIbHBIX CXEM OCHOBHBIX KOHCTPYKIUH
dbyHaamMeHTa, KOJIOHH U CTEH, TEPEKPHITHU).

NHcTpyMeHTaNbHBINA (T€0/1Ie3MUYeCKUi) KOHTPOJIb TOYHOCTU T€OMETPHYECKHUX
[IapaMeTPOB 37aHUS 3aKII0YAETCS B IIPOBEPKE COOTBETCTBUS ITOJIOKEHUS JJIEMEHTOB
KOHCTPYKIIUWA, YacTe 3MaHMs M WHXKCHEPHBIX CETEH NPOEKTHBIM TPEOOBaHUSM B
IIPOLIECCE UX BO3BEJCHUS U MOCIE CHATUS JIEMEHTOB ONAITYOKH.

[ImaHOBOE M BBICOTHOE ITOJIOKEHHE DJIEMEHTOB, KOHCTPYKLUW U YaCTEN 3/1aHMS,
UX BEPTUKAIBHOCTb, IIOJIOKEHNUE 3aKJIAIHBIX JETaJEH CIeNyeT ONpPeNeaTh OT 3HAKOB
BHYTPEHHEH pa30MBOYHOIN CETH 3/1aHUs WIN OPUEHTUPOB, a AJIEMEHTOB UHKEHEPHON
CeTH — OT 3HAKOB Pa30MBOYHOI CETH 37aHUS WJIM OT TOYEK KANUTaIbHBIX 3IaHHMA
(«TIpUBSIZKaAY ).

[TorpemHocTh U3MEPEHNH B MPOLIECCE UHCTPYMEHTATIBHOTO (IF€0I€3UYECKOTO)
KOHTPOJII TOYHOCTH TE€OMETPUYECKHX NapamMeTpoB 34aHUsA, B TOM 4YHUCIE IpHU
UCIIOJIHUTENIbHBIX ChEMKaX MHKEHEPHBIX CETEH JOJKHA ObITh HE Oojiee BETHMYMHBI
OTKJIOHEHUW,  JOMYCKAa€MbIX  CTPOWUTENBbHBIMM  HOPMAMM W  IPABUIAMU,
rOCyJJapCTBEHHBIMU CTaHIAPTaMU WM MPOEKTHOM TOKyMEHTalueH (yKa3aTh JAJIsl BCexX
ayieMeHTOB Kapkaca mo Hopmam CIT u CHull). [1, 2].

Pe3ynbrarel reone3sndeckol (MHCTPYMEHTAIbHOM) MPOBEPKH AOJKHBI OBITH
3a(prkcupoBaHbl B 00IIEM KypHalie paboT, a TakKe COCTABIICHBI MCIOJHUTEIbHBIE
CXEMBI M YepTexH ( MPeJACTABUTH MOYIEMEHTHO HA OJHH YJ1eMEeHT KAKI0ro BU/IA).

3.2.1 Iloa3zeMHas 4acTh 3AaHUA

Bo3Benenue noa3eMHON YacTH 34aHKsI OTHOCUTCS K paboTaM HyJIEBOTO IIUKJIA,
COCTaB pPabOT KOTOPOTO BXOJAT PabOThI MO BO3BEACHHUIO (PYyHIAMEHTOB (COOPHBIX,
MOHOJIUTHBIX, CBAWHBIX € T. 11.).

[lom3emuast yacTe 371aHUsl BKIIIOYaeT B ceOs GyHIaMEHTHI, (pyHIaMEHTHBIE
OanKu, CTEHBI TIOJIBAJIOB, MIEPEKPHITHS HAJl TIOJI3EMHON YacThIO 3/IaHUSI.

Pa3zbuexa oceii 30anus u gbicomuwvix ommemox:

BosBenenue moma3eMHON 4acTH  (YCTPOMCTBO (YHIaMEHTOB, I1O/BAJIOB,
TpyOONPOBOJOB M T. I.) COCTOUT U3 TPEX OCHOBHBIX LIUKIIOB:

1) reose3nyeckue pabOTHl — pa30MBKa OCeH 3/1aHus, 0OSCIICUCHUE U MPOBEPKa
BBICOTHBIX OTMETOK;

2) BO3BE/ICHUE MMOA3EMHON YaCTH 3/IaHMS;

3) BbIBEpKa MOHTQXXHOTO TOPH30HTA, COCTABJICHHE WCIOJTHHUTEIBHON CXEMBI,
aKTOB Ha CKPBIThIC Pa0OTHI, cllaya 3aKa34uKy (10 0OpaTHOM 3aCHINKHU Ma3yX).
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Bo3BeaeHue moa3eMHOM YaCTH 3/1aHUSI TPOU3BOISITCS MOCIIE BBIIOIHEHUS padOT
0 MOJTOTOBKE CTPOUTENBHOM TUIONMIAJIKH (ITOATOTOBUTENIbHBIC PA0OTHI) U 3EMJIISTHBIX
paboT (TTaHUpOBKA TUIOMIAIKH, OTPHIBKA TPAHIIECH U KOTIIOBAHOB).

[Ipy BO3BEIECHUM MOHOJMTHBIX 3JaHUM W HHXKECHEPHBIX COOPYXKEHUU ISt
MEPEHECEHUS MPOEKTa B HATYPy BBHIMOJHAIOT I'e0JIe3UUeCKUe Pa3OMBOYHBIC PaOOTHI,
KOTOpbIE TMOJAPA3JENs0T Ha OCHOBHbIE W JeTalibHble. OCHOBHBIE T'€0JI€3MYECKUE
pa30MBOYHBIE PAOOTHI 3aKITIOYAIOTCS B TOCTPOEHWHM HA MECTHOCTH TJIABHBIX U
OCHOBHBIX OCEH 31aHUU U COOPYKECHUM.

['maBHBIMU  OCSIMU  3[aHUS WJIM COOPYXKCHHS SIBJIAIOTCA JBE JIMHUHU,
nepeceKarolyecss MoJl MPSIMbIM  YIJIOM, OTHOCHUTEIBHO KOTOPBIX 3JaHUE WIH
COOpPYXEHUE pacrnoiaraercs CUMMETpUYHO. OCHOBHBIMHU OCSIMHU SIBJISIFOTCSL JIMHUM,
ONPENENSIONIME KOHTYP 3/1aHUs WU COOPYKEHUS B IUIaHE, U MOAPA3AEISAI0TC OHU Ha
IIPOJIOJIbHBIE M TONEpEYHbIE. [ TTaBHBIE W OCHOBHBIE OCH CIY’KaT TIe0Ae3UYECKOn
OCHOBOM JIsI I€TaJbHBIX Pa30MBOYHBIX PA0OT.

['1aBHBIE OCH pa30MBAIOT B TEX CIy4YasiX, KOT/a 3/[aHUE WM COOPY>KEHUE UMEET
CJIO’KHYI0 KOH(HUTypaluio 1 O0IbIINE pa3MEPBI, a TAKKE KOT1a rpyIa 3JaHui TECHO
CBsI3aHA MEX]Iy COOOM TEXHOJIOTUYECKUMHU MPOIECCaMHU.

HcxonHbIMU MPOEKTHBIMU JAHHBIMU JJ1s1 pa30MBKH TJIaBHBIX U OCHOBHBIX OCEl
3IAHUA W COOPY>KEHHUM CIyXaT TE€HEPAIbHBIM IUIAH CTPOUTEIBHOM IUIOIIAJKH,
aApPXUTEKTYPHO-CTPOUTENIbHBIE paboUre U pa30UBOYHBIC UEPTEKH.

l'eooezuueckue pabomwvl npu ycmpoiicmee QyHOAMeHmMOE 3aKII0UYaloTCs B
pa30MBKE M 3aKpEIICHHH OCEH, MPOBEPKE OTMETKM OCHOBAaHWS, BBIPABHUBAHUS U
NOJArOTOBKE OCHOBaHUA. OCH 3aKperIIIOTCsl Ha 0OHOCKAaX.

[TonoxeHue B 1aHe HAPYKHBIX TPaHEN JEHTOYHBIX (PyHIaMEHTOB (PUKCUPYIOT
ITHYPOM-TIPUYATIKOM, KOTOPBIM HATATUBAIOT MEXIY METAUIMYECKUMU IITHIPSIMH.
[lepen MoHTaxoM COOPHBIX (PYHIAMEHTOB MPOU3BOAUTCS TEOJC3UUECKasi pa3OMBKa
MecTa uX ycTaHoBKU (puc. 14). [lyis 3Toro mo mepuMmerpy 31aHus, 10 OpOBKE WU
TOJIBKO TI0 €r0 yIjIaM, ycTpauBaeTcsi 00HOcka 1 (CIUTOIIHAS WK TPEPBIBUCTAs) 3aTeM
HATSTUBAETCS MPOBOJIOKA 3, KOTOpasi 0003HAYaAET MOJIOKEHHE ocelt 4, M ¢ TIOMOIIBIO
OTBECOB TOYKHM HMX MEpEeceYeHUs: MEPEHOCATCS Ha JHO KOTJOBaHa (WM TpaHIIEH) U
3aKPEIUISIOTCS ITHIPSMHU.

Ha rauHHUCTBIX TpyHTaX Ha BBIPOBHEHHOE OCHOBAHUE HACHIMAETCS MecuaHas
noaymka tonmuHor 10 cM, u Ha Hee ykiaabiBaroTca GyHIaMeHTHbIe OJokH. (/laTh
ONMMCAHUE METO]Ia T€0IE3UYECKOT0 KOHTPOJIS 3TOW ONIEPALIUH).

DOneMeHThl (PyHJIaMEHTOB HE JIOIYCKAaeTCsl YCTaHABIMBATH Ha Pa3pbIXJICHHBIN
WIN HAchITHOW TpyHT. Takod TpyHT ynansercs, a oOpa3oBaBlieecss yriyOneHue
3aMojHsAeTCs MeckoM Wid 1eOHeM. [IpoekTHoe monokeHre OTMETOK OCHOBaHUS
dbukcupyercs Ha HUCIOJHUTEIBHON CXeME€ U HE JOJKHO HMMETh OTPHUIATEIbHBIX
3HaYEHUN (HUXKE NPOEKTHOU OTMETKH).
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Puc. 14. T'eone3nueckas pazdouBka ctonduareix GyHaaMmeHToB: 1 — oOHocka; 2,8 —
pUCKH; 3 — MPOBOJIOKA; 4 — IMOJIO0KEHUE Pa30UBOYHBIX OCE Ha OOHOCKE; 5 —
OTBEC; 6 — KONBIMKHU-(PUKCATOPHI; 7/ — QyHIAMEHT.

l'eode3uueckuii KOHMPOIbL NPU 8036€0EHUU CBAUHBIX PYHOAMEHMOB

[Ipu ycTpoiicTBe cBaltHbIX (hyHIaMEHTOB CBaM MUJIU CBAfHOE MOJIe pa30UBalOT Ha
OCHOBE OCEH 3aHUsI WIIM COOPYKEHHUS U TIaHa CBAaMHOTO noJist. [imanoBO€ monoxxenue
cBaii pa30UBAIOT CIIOCOOAMU CTBOPHOM M YTJIOBOM 3aceuku. L[eHTphI cBail 3aKperuIsIoT
BPEMEHHBIMU JICPEBSIHHBIMU KOJIBSIMU WJIM METATTMYECKUMU MThIpsiMu. KoHTpoJib
BBICOTHOTO TIOJIOXKEHUS CBall MNpu 3a0MBKE UX OCYILUECTBIISIIOT METOJO0M
reOMETPUYECKOTO HUBEITMPOBAHUS C IPUMEHEHNEM HAaBECHOM perKH (IMOKa3aTh CXEMY
3aMepa B pazpese).

[lo okxoHuyaHHIO yCTpoHCTBa OypOHAOMBHBIX CBall Ha OTOJOBOK BBIHOCSIT
OTMETKM HH3a POCTBEpPKA, MO KOTOPHIM IMPOMU3BOMAT CBEPKY cBail. B 3akitoueHue
POU3BOAAT  WCIOJHHUTENBHYIO CBhEMKY CBalHOIO TOJS M COCTaBIISIIOT
UCIIOJTHUTENIbHYIO CXE€MY, Ha KOTOPOW MOKAa3bIBalOT OTKJIOHEHHUS LEHTPOB CBall OT
MPOEKTHOTO MOJI0KEHUSI 1 OTMETKHU BEPXa CPE3HBIX CBail (IPUBECTU UCTIOJTHUTEIBHY IO
CXEMY).

l'eooesuyeckuii  KOHmMpoab  npu  80386edeHUU  PYHOAMEHmo8  noo
arcene300emonnbvle MOHOIUMHbLE, COOPHbBIE U CINATbHBIE KOJIOHHYL,

[Ipu HEBO3MOXKHOCTH YCTpOoMCcTBa (h)yHIAMEHTA MEJIKOTO 3aJI0KEHUSI B Clydae
HEJI0CTAaTOYHOM HeCyIllel CloCOOHOCTH BEPXHHUX CIOEB I'PYyHTA MPUMEHSIOT CBaliHbIC
dbyHAaMEHTBl — KOMIUIEKC CBai, OOBEAMHEHHBIX B €IUHYI0 KOHCTPYKIIHIO,
NepeaNlyl0 Harpy3kKy Ha ocHoBaHue. KOHCTpYKTHMBHO cCBaiHBIA (GyHAAMEHT
COCTOUT M3 CBall Pa3IM4YHON KOHCTPYKLIHMH U pocTBepKa. CBas — 3TO MOJHOCTHIO WU
YaCTUYHO MOTPY>KEHHBII B TPYHT CTE€PKEHb, CIy>KaIllMil I Nepeadyn JaBICHUS OT
COOPY>KEHHSI Ha HIDKEIeXKAIllUe CJION TPYHTA.

PoctBepk — pacnpenenutenbHas Oajlka WK IUTMTA, OOBEAMHSIONIAS TOJIOBBI
CBall W TepepacnpelelisIlolie Ha HUX Harpy3ky OT BbIIIEPACHOJIOKEHHBIX
KOHCTPYKUMU. Pa3nnuaroT BBICOKMHA POCTBEPK, €CIM €ro IMOAOLIBA PACIOIaracTcs
BBIIIE MOBEPXHOCTU TPYHTA, U HU3KUN POCTBEPK, €CIU €ro IMOJOIIBA ONMUPAETCS Ha
IPYHT WK 3ariyOsseTcs B HeM (IMOKa3aTh IJIaH W pa3pe3 POCTBEPKA C yKazaHHEM
KOHTPOJUPYEMBIX TOUYEK, YPOBHEU U OCEN).
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CBan  SBIAIOTCS OCHOBHBIM  KOHCTPYKTHBHBIM  3JIEMEHTOM  CBAailHOTO
dbynaamenTa. VMIMEeHHO OHM TMO3BOJSIOT TMepeaaTh JaBICHUE OT COOPYKEHHUS Ha
rIyOOKO pacrnoJioKEHHbIE WIOTHBIE CJIOM IpyHTa. [IoMHMO 3TOro, cBam yIIOTHSIIOT
OKPY KA UX TPYHT U TEM CaMbIM YJIYUIIAIOT €T0 MEXaHUYECKUE XAPAKTEPUCTUKH.

[Ipu pa3OuBke (QyHIAMEHTOB TMOJ| CTAIbHBIE KOJOHHBI 0CO0O€ BHHUMAHHE
NPUAAETCS] TOPU30OHTAIIBHOCTH OMOPHOM MOBEPXHOCTH (PYHIAMEHTa U COOTBETCTBHUIO
ee MPOEeKTHON oTMmeTke. J[ake HeOOobIMe YKIOHBI OMOPHON MOBEPXHOCTH MOTYT
BbI3BaTh 3HAUUTEIbHBIE OTKJIIOHEHUSI OCH KOJIOHHBI OT BEPTUKAIU. BbICOKAst TOUHOCTh
pa3OuBKM oceil (yHIaMeHTa B IUIAHE JUKTYETCS HEOOXOJMMOCTHIO YCTaHOBKHU
KpETAIUX KOJOHHY K (yH/IaMEHTy aHKEPHBIX OOJITOB B MPOEKTHOE IMOJIOKEHUE C
olnOKOM, He mpeBbIaomeld 5 MM. [lpyu momomm Teom0IUTa, YCTAHOBIEHHOTO Ha
OJIHOM W3 CTBOPHBIX 3HAKOB, MPOJOJbHBIE U MOMNEPEYHBbIE OCH KOJIOHH BBIHOCAT Ha
onaryOKy (pyHmameHTa. 3aTeM B CTBOPE KaXKIIOM OCH yCTaHABIMBACTCS MAOJIOH Ha
YeThIpe aHKEPHBIX 00JTa, Ha3bIBaeMbIH KOHIYKTOpoM. KoHIykTOp mpencraBiser
coOO0H JKECTKYI0 METATMYECKYIO paMy, Ha KOTOPOM HAaHECEHbl YCTAHOBOYHBIE PUCKHU
U TIPOCBEPJCHBI OTBEpCTUs Jsi 00iTOB. PaccTosiHMS MeXIy OTBEpCTHUSIMU PaBHBI
3aIaHHBIM TIPOEKTHBIM pa3MepaM. BONThl yJIepKUBAIOTCA HAa KOHIYKTOpE Taillkamw,
MO3BOJISIIOIIMMHA MEHATH TMOJIOKEHUE BEpxa KaxJoro 0oJiTa Mo BhICOTE. Y CTAaHOBKA
KOHJIYKTOpa COCTOUT B COBMeEIIEHHH PUCOK X-X* um Y-V* ¢ COOTBETCTBYIOIIUMHU
METKaMH Ha OOHOCKE U B MOJABEME WM OIMyCKaHUU O0O0JITa 10 MPOEKTHOM OTMETKHU.
BbIBepka yCTaHOBJIEHHBIX AHKEPHBIX OONTOB NPOU3BOAUTCA J10 OETOHUPOBAHUS.
W3mepsitoT paccTosiHuA A0 ILEHTPOB OOJITOB M NPOBEPSAIOT MPABUIBHOCTh HX
B3aMMHOTI'O PacIOJIOKEHHsI, a OTMETKH BepXa OO0JITOB ONPEIEIISIIOT T€OMETPUUECKUM
HUBEIMpoBaHueM (puc. 15).
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Puc. 15. Bo3BegeHre MOHOIUTHBIX KeN€300€TOHHBIX (DYyHAAMEHTOB MO]1 KOJIOHHbI
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Pe3ynbrarel BHIBEPKHM BBINHMCHIBAIOT HA HCIIOJHUTENIBbHYIO cxemy. Tak Kak B
nporuecce OETOHUPOBAHUS MOJIOKEHNE aHKEPHBIX OO0JITOB MOKET U3MEHUTHCS, BHOBb
IPOBEPSIIOT MX YCTAaHOBKY JI0 OKOHYATEIbHOTO 3aTBEpJIEBaHMs OETOHA U MpHU
HEOOXOAMMOCTH BHOCAT HCHpABICHUS. BTopuuHOe omnpeneneHne MNOJ0XKEHUs
aHKEpHbIX OOJITOB B IJIAHE M IO BBICOTE BBHIMOJHIIOT IMOCIE OETOHUPOBAHMS
(GyHAAMEHTOB M 3aHOCSAT MOJTYYEHHBIE TaHHBIC HA Ty K€ UCIOJIHUTEIbHYIO CXEMY U B
OpujJaraéMyro K Heill BeIOMOCTb OTMETOK OOJTOB M Bepxa (yHIaMeHTa KOJOHH
(npuBecTH NMpPUMeEP UCHOJHUTEILHOH CXEMBbI).

[Ipu BBIMOJHEHHH MOHTAXXHBIX PabOT MO YCTAHOBKE CHUCTEM ONAIYyOKH WIIH
TOTOBBIX KeJI€300€TOHHBIX, METANTNYECKUX KOHCTPYKIMIA CTPOUTEIBHBIMU HOPMaMu
U TpaBWIaMH, TEXHOJOTHYECKUMH KapTaMu, MPOEKTaMU MPOU3BOACTBa paboT
MPENyCMaTPUBAETCS U3MEPUTENBHBI KOHTPOJIb TE€OMETPUYECKHUX IAPaMETPOB,
XapaKTEPU3YIOIINX IIPOEKTHOE U NMPOCTPAHCTBEHHOE UX ITOJI0KEHUE.

['eomeTprueckor OCHOBOW JIsi YCTAHOBKM KOHCTPYKIHUM M ONEPATUBHBIX HX
MIPOBEPOK CIYKUT Ieo/ie3ndeckasi BHYTPEHHsIs pa30MBOYHAs CeTh 3Taxka (spyca) u
pe3yabTaThl IE€TATbHBIX PA30MBOYHBIX pA0OT MO BHIHOCY MOHTaXHBIX, YCTAHOBOYHBIX
WJIM BCIIOMOTATENbHBIX OCEM.

Yempoiicmeo onanybku cmen u KoJOHH BBITIONHSIOT HA OCHOBAaHUU CXEMBI
pa30uBKku. OT MOHTaXHBIX OCE O BHYTPEHHErO0 KOHTypa ONAIyOKHd MO BCEMY €€
IIEPUMETPY C TOMOUIBIO PYJIETKA IPOU3BOJMTCS pPa3METKa YCTAaHOBOYHBIX OCEH,
KOTOpble (UKCUPYIOTCSI Ha MEpPEKPBITUM CTPOUTENbHBIM KapaHjmamom. B
00O3HAUEHHBII  KOHTYp  KpemsTcs  JEpeBSHHbIE  Masku  (KOHAYKTOPHI),
COOTBETCTBYIOIIME IIMPUHE CTEHbI M CTaJbHbBIE CTEPXKHH Ui (PUKCALUU LIUTOBBIX
naHenen. 110 BBITOMTHEHHON pa3METKE MECT yCTAaHOBKHM IIUTOB MOHTHUPYIOT ITAHEIH,
PACKPEIUISAIOT UX MPU MOMOUIM MOJAKOCOB, COCIUHSIIOT MEXKIY COOOH M MPOU3BOIAT
BBIBEPKY YCTAaHOBJIEHHOTO KOHTYypa ONadyOKH IyTeM H3MEPEHUH PACCTOSHUUA OT
MOHTaXHBIX oOceil. KOHTpoJbHbIE HU3MEpEHUs MPOU3BOJAAT B JBYX KpallHUX
MOJIOKEHUSX HIDKHEH ee JacTu. (s mmToB NiuHOM Oojiee IBYX METPOB MPOMEPHI
OCyHIeCTBIsI0TCA yepe3 Kaxkapie 1500 mMm.

KpoMe BBICTaBIEHHS IUIAHOBOTO IMOJOKEHUS HM)KHEH YacTU COOPYKEHUU
JOTIOJTHUTEIBHO BBIBEPSIETCS BEPTUKAIILHOCTh (OTBECHOCTB) KOKJIOU
YCTaHABIMBAEMOM KOHCTPYKUHMH. B 3aBUCHMOCTH OT BBICOTBI IOBEPSIEMBIX
COOPYKEHHMM MPUMEHSIOTCS pa3IMuHble HHCTPYMEHTHI U ClIOCOOBI M3Mepenuil. Eciau
BBICOTA JOCTHIa€T CBBILIE TPEX METPOB, MPUMEHSIOT YK€ ONTHYECKUE TEOJIOJIMTHI,
Ja3epHbIC HUBCIIHMPHI, TOCTPOUTEND IUTOCKocTel (Hampumep, PLS-5), smekrpoHHBIE
TaXxEOMETPHI.

N3mepeHnss BEPTUKAIBHOCTH IMOBEPXHOCTEH COOPYKEHHM ONPENETSIOTCS
CIIEYIOIIMMHU CIIOCOO0aMHu:

- C TPUMEHEHUEM TEOJOJINTAa M JIMHEWKH, NpU YCTAHOBKE MpuOOpa Ha
MOHTa>XHOM OCH;

- C  HCHOJB30BAHHEM  JJIEKTPOHHOIO  TaxeoOMETpa,  HU3MEpSIEeMOro
TOPU30HTAJIBHOTO TPOJIOKEHHUSI OT TOYEK CTOSHUS mpubopa OO0 HUWKHEH U
COOTBETCTBEHHO BEPXHEN YaCTH COOPYKEHUS.
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Ilo oxkoHYaHMM OETOHMPOBAHUA NPOBOAST HCHOJHUTEIbHYH CBHEMKY
POCTBEPKOB B IJIaHe W MO BbIcoTe. /|Jisi CheMKH B IUIaHE Ha BEpXHUE U OOKOBBIE
rpaid (yHIAMEHTOB BHOBb IEpPeHOCIT OcH. OT MEepEeHECEHHBIX OCed JenaroT
U3MEPEHHS] U TI0 PA3HOCTU MEXKAY H3MEPEHHBIMH M MPOEKTHBIMU PACCTOSHHUSIMHU
ONPEIENAIOT UX OTKJIOHEHUS.

Ilocne TOro kak pOCTBEPKM M CBau 3&JIUThI, a OETOH HaOpal NPOYHOCTH,
YCTaHABIMBAETCsl oOnanxyOka s 3aJIMBKM MOHOJUTHOW T1uMThl. g 3TOrO
IIPOCTPAHCTBO MEXIY POCTBEPKOM HHBEIMPYETCS, TPYHT BBIPABHUBAETCS, 3aTEM
3aChIMAaeTCs MECKOM, YIUIOTHSIETCS U HUBenupyeTcs. Jlanee npou3BoasaTcs pabOThI 1O
BA3KE apMOKapkKaca JUIsl 10ja LOKOJBHOIO JTaXa, a TaKXKe g KOJIOHH.
MecTonon0XeHHe KOJIOHH ONPENEseTCs METOJAOM BBIHOCA TOYEK B HATYypy, TaKXKe,
KaK U CBail (MPUBECTH CXeMY BBIHOCKH KOJIOHH).

B apmokapxkace Juisi KOJIOHH NPOBEPSIETCS BEPTUKAIBHOCTD apMaTypbl, a TAKKE
BBITIOJIHSIIOTCS.  T€OMETPUYECKUE TMPOMEPHI: I[IUPUHA, JUIMHA W JIMaroHalu.
BepTukaibHOCTh MPOBEPSIETCS] TAXEOMETPOM (NMPHBECTH MPUMeEP CXeMBbl).

[locne Toro kak apMoKapKac TIUIUTBI 3alUT OETOHOM, BBIMOTHICTCS
BbIpABHUBAHWE MO0 MasKaM. 3aTeM HUBEIUPYETCs MOBEPXHOCTh TUINTHL. Korna 6eTon
3aTBep/Iei, MOKHO MPOU3BOIUTH OETOHUPOBAHUE KOJOHH. J1JIsl 9TOTO OT apMoKapKaca
OTCTyHaroT 2-3CM, TEM CaMbIM OTMEYaeM, IJe JOJDKHA YCTaHABIMBATHCSA OMAIyOKa.
[To 3aBepIIEHNIO YCTAaHOBKU ONIATyOKH MPOBEPSIEM €€ BEPTUKAIBbHOCTB. [Ipon3BoasTces
T€ e pabOThL, YTO U IIPHU ONPEAETIEHNN BEPTUKAIBHOCTH apMokapkaca. [IpoBoauTecs
KOHTPOJIb BEPTUKATLHOCTH KOJIOHH U TIOCIe CHATHS onaityOku. [IpoBepka npoucxoaut
TaXxeoMETPOM (1aTh CXeMy).

3aBeplIAOIMM  dTalm MOpW  BO3BEACHUM TMOA3EMHOW 4YacTH 3[aHUS —
YCMAHABIUBAECMCSL ONALYOKA OJisI MOHOJIUMHOU NAUMbL TIEPEKPBITHS (puc. 16)

Puc. 16.Cxema paccTaHOBKH ONIATyOOYHON CHCTEMBI:
1 — many6a (panepa mamuHUpOBaHHAS, TOMMUHON 18 win 2 1Mm);
2 — mpoJI0JibHAS HecyIas Oaka; 3 — momnepeyHasi pacupenenuTebHas Oanka;
4 — BUJIKa YHUBEpCcalbHas; 5 — CTOIKa ONIOpHAas TelecKkonuueckas; 6 — TpeHora.
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COopky omasyOKd MOHOJMTHOTO TEPEKPHITHS HEOOXOAMMO BBIMIOJHATH B
COOTBETCTBUM C pa0OUYMMM YEpTEKaMU U TPOEKTOM ONATyOKH B CIEAYIONICH
TEXHOJIOTMUECKOM MOCIeI0BATETbHOCTH:

- pa3MeTKa Ha IUTUTE MEePEKPHITUS dTaXka MECT YCTAHOBKH CTOCK;

- YCTaHOBKAa MHBEHTAPHBIX CTOEK ONainyOKH;

- YKJIaJIKa HECYIUX OaloOK HA MHBEHTapHBIC CTOUKH;

- YKJIaJIKa pacrpeaenuTeIbHbIX 0aJIOK 10 BEPXY HECYIIHX;

- YKJIaJKa TUcToB (haHepsl (1asyObl) M0 paclpeeIUTebHBIM OaliKaMm;

- cOopka onanyOku OajoK MEPEKPHITHS U NPUMBIKAHUI K Kelne300€TOHHBIM
KOJIOHHAM;

- YCTaHOBKa M0 TIEPUMETPY TOopiieBor (OOPTOBOM) omayOKu;

- MpUEM TOTOBOM OMadyOKH IUIMTHI TMEPEKPHITHS MacTtepoMm (mpopadbom) u
MPEBSBICHUE €€ TEXHUYECKOMY HaJ[30py 3aKa3UMKa;

- oopmIieHHE, B YCTAHOBICHHOM MOPSI/IKE, AKTA U UCIOJHUTEJIbHONH CXeMbI
O0CBM/IE€TEJILCTBOBAHMSA CKPBITHIX PA00T (MPUBECTH MPUMEP CXEMBbI).

B mpoekte tpebyercs ykazarh CrocoObl KOHTPOJISI HanboJjiee OTBETCTBEHHBIX
TOYEK JUISl TPOBEPKHU TOPU3OHTAIBHOCTH, BEPTUKATBHOCTU U COOCHOCTHU BO3BOUMBIX
KOHCTPYKIIMIA B COOTBETCTBUU C MPOEKTOM, IIPH BBINOJIHEHUH Bcex omepanuid. JaTh
npuMep (pparmMeHTa o0uIeH UCMOJHUTEIbHON CXeMbl IUIUTHI EePeKPbITUS (WU
MOKPBITHSA) 10 U MOCJIe 0eTOHUPOBAHMSL.

[locne ycraHOBKM onanyOKu, K apMaType, BBIXOASAIIEH U3 MOHOJUTHBIX CTEH,
BSDKETCSl apMOKapKac IUIMTHI MEPEKPBITUs, U 3aiauBaeTcs O0eToHoM. [locne 3anuBkw,
OCTOHHAass CMECh DPaBHOMEPHO pacHpelessieTcs, a 3aTeM HHUBEIHpyeTcs. Takas
UCIIOJIHUTENIbHAS CXeMa, MpPU YCIOBUU COONIOJICHUS CTPOUTEIBHBIX HOPM H
JIOITYCTUMBIX OTKJIOHEHUI OT HUX, SIBJISETCSI OCHOBAHUEM JIsI BBIIAYU PA3pPEILICHUS Ha
JanbHENIIee MPOU3BOJCTBO CTPOUTENBHBIX pPabOT HAa HCXOJHOM MOHTAKHOM
TOPU30HTE.

3.2.2 HaazeMHas 4acTh 31aHUS.

CoBpeMEHHBI YPOBEHb PA3BUTHs KAMUTAIBHOTO CTPOUTENBCTBA TpeOyeT
MOCTPOEHUSI JIOKATBHON TeoJe3nyecKol pa30MBOYHONW OCHOBBI JJi MPOU3BOJICTBA
CTPOUTEITHFHO-MOHTAXHBIX Pa0OT TIPH BO3BEICHUM BHICOTHBIX MOHOJWTHBIX 37aHUM.
Ee co3naror B Bujie BHEIIHEW OCHOBBI, PACIIOJIOKEHHOW BHE BO3BOJIMMOTO O0BEKTA, U
BHYTpPEHHEH, pa3MmeliaeMoil BHYTPH 37aHUs. BHENIHIOIO T'eo/1e3MuecKyl0 OCHOBY
3aKPEIUISIOT OCEBBIMU 3HAKaMU Ha 36MHOM MOBEPXHOCTU. BHYTpeHHsIsI reoe3nyeckas
OCHOBa CO3/1a€TCAd OT IyHKTOB BHEIIHEH TI'€0JIe3UYECKON OCHOBHI Ha HMCXOIHOM
TOPU30HTE 37aHusi Wi coopyxeHus. CIy>KUT OHa [JIi MOHTaXa ONaITyOKu U
KOHCTPYKIIMWA HAJI36MHOM YacTH 3[IaHUs], a TaKXKe TEXHOJIOTUYECKOTO 000pyA0BaHUS
BHYTpU e€ro. Tak Kak cXemMa OCHOBBI TMOBTOPSET T'E€OMETPUUECKYIO CXEMY
PACIIOJIOKEHUS OCEH 3IaHUS, €€ HAa3bIBAKOT OCEBOM Ie0€3MYECKOM OCHOBOM.

Bo3BeneHne kKpynHbIX 3aHUN MO3BOISET MPU MPOCKTUPOBAHUM U TOCTPOCHUU
JIOKAJIbHOW CETH COBMENIATh €€ CTOPOHBI C OCHOBHBIMU U MIPOMEXKYTOUYHBIMU OCSIMH
3[laHU WJIU pacroJliaraTh MapauiesIbHO UM, 00JIerdasi IMOCIEAyIOUIUe T'e01e3uUYeCcKre
MOCTPOCHUS IIPU BO3BEACHUH 3/1aHUi. B TakoM cityuae TOUHOCTB MOJIOKEHHUSI TyHKTOB
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JOKAIbHOM 0CeBOMl OCHOBBI OyneT oOycHoBIMBAaTbCA TpeOyeMOW TOUYHOCTBHIO
TOJIOXKEHHSI pa30MBOYHBIX oced. [1,2,3].

Haubosiee Haa&KXHBIM M MPOCTHIM BUAOM BHEUIHEH OCHOBBI SIBJIIETCS OCEBas
reoJie3nvecKkasl OCHOBA, IyHKTHI KOTOPOM pacrmojiaraloT Ha BBIXOJAX OCHOBHBIX WU
MIPOMEKYTOUHBIX PA30MBOUYHBIX OCEH 3/IaHUs WM COOpYXKeHUs. BHEIH s JoKkanbHas
reojie3uueckas pazOMBOYHAs OCHOBA JOJKHA (PUKCHPOBATH OCH 3JaHUS WIIU
COOPYKEHHSI C TOYHOCTBIO, TPEOyeMOM ISl BBIMIOJHEHUS CTPOUTEIBHBIX padOT Ha
HYJIEBOM IIMKII€, YCTPOWCTBA TEXHOJOTHMYECKUX M MPOUYMX KOMMYHHUKALMN MEXIY
3MaHUSAMM U COOPYKEHUSIMHM, TMepeladyd pa3OMBOYHBIX OCEH  HAKIOHHBIM
NPOEKTUPOBAHUEM, a TakXKe [JIsi [PEIBAPUTEIBHOIO TMOCTPOCHUSI ITYHKTOB
BHYTPEHHEU re0€3M4ECKON OCHOBBI HA KOHCTPYKIMSAX HCXOHOTO TOPU30HTA 3JaHU M.

Kiacc TOYHOCTM JOKanbHOM pPa30MBOYHONW OCHOBBI, METOIbl JIOCTHUKEHUS
pPacyeTHOM TOYHOCTH, KOJMYECTBO 3HAKOB, WX KOHCTPYKLHUS WU PACIOIOKEHHE B
palioHe CTPOUTENbCTBA 37aHUSl JOKHBI OBITh yKa3aHbl B MPOEKTE MPOM3BOJICTBA
reoae3nyeckux pador (ITII'P).

Ha ocHoBanuu pa3ObMBOYHOTO uepTexka, IJIaHa MOJBaja, MEPBOTO U TUIIOBOTO
TaXEW 37aHUs COCTaBISIOT CXEMYy 3aKpeIUIeHHs Ooceil ¢ ydeToM oOecredyeHus
MaKCHUMaJILHOTO yJOOCTBa BBINOJHEHUS TEO0AE3UYECKUX paboT, BO3MOXKHOCTH
MIOCTOSIHHOTO KOHTPOJISI 1 BOCCTAHOBJICHUS YTPAUE€HHBIX OCEW, HE3bIOJIEMOCTH 3HAKOB
3aKpEIUICHUs] Ha HATYPHBIX 3JIEMEHTaX 3TOW CXEMBL.

B cocTtaBe maHHOTO pazzena KypcoBOro MPOEKTa OKHBI ObITh TPEACTABICHbI
HEO00XO0IMMbIE€ UCIIOTHUTEIBHBIE CXEMBI ISl TOATOTOBKH U KOHTPOJISI BHIMOJTHSIEMBIX
CTPOUTEIHHBIX PabOT HAa THUIIOBOM 3Taxke (TO ecTh co 2 1o 16 staxku). Takue cxembl
BBITIOJIHSIFOTCSL HA CIIEIYIOIIME BUIbI padoT.

1. VY craHoBKa apMaTypHBIX KapKacoOB KOJIOHH 3Taxka (COOCHOCTh B OMIOPHOM
YaCTU U BEPTUKAIBHOCTb apMaTyphl).

2. VYcraHOBKa IIUTOB ONMATyOKHU KOJIOHH (COOCHOCTh U BEPTUKATBHOCTD ).

3. BepTukanbHOCTH KOJIOHH MOCIE CHATUS OTIATYyOKH (COOCHOCTH KOHIIEBOM
- BEpXHEW 9aCTH KOJIOHBI, MAPAJLIEITLHOCTh OOKOBBIX TPaHEH KOJOHHBI OCSIM).

4. ['OpU3OHTATBHOCTh IIUTOB ONATYOKH MEPEKPHITUS MOCIEIYIOIIETO

3Ta)ka, YCTAaHABIMBAEMbIX HA HECYIIME HHBEHTAapHBbIE CTOMKUM M OalKu MEXIY
KOJIJOHHAaMHM [0 TUIaHy OETOHUpOBaHUSA dYacTu »HTaxa (3axBatrku). Ilpu stom
MIPOBEPSAIOTCA OTMETKH y KOJIOHH M B LIEHTPE MPOJIETOB, Uil TaAPAHTUU OTCYTCTBUS
IIPOBUCAHMU LIUTOB B IIPOJIETAX.

5. ['OpU3OHTATBHOCTh BEPXHErO CJIOS apMaTypHOM CETKH M oOecredeHus
3alUTHOTO cinost OeToHa - 30 MM HIKE YpOBHS O€TOHA BEPXHEU rpaHu MEPEKPHITHUS.
6. KoHTpons ypoBHSI 3aJuMBKUM OETOHHOM cMecH TepeKphITus (¢

UCIIOJIHUTENIBHON CcXeMOM Mo okoH4aHMu €€ TBepAeHMs). [Ipu 3TOM, BBINOIHSIOT
CbEMKY BEPXHEH M HIDKHEW rpaHeil 0eToHa NepeKphITHs).
7. KoHTponb 3aBepiiaercsi mpoBEpKON BEPTHKATBHOCTH (COCHOCTH) BCETO
Kapkaca 31aHus (MO3TaKHO U €MHBIM MPoMepoM ¢ 1 mo 16 3Tax) yriioBbIX KOJOHH.
BbicOTHOU pa30MBOYHOI OCHOBOM MHpH BO3BEACHUM 3JaHUN U COOPYKEHUU
JOJDKHBI ~ CITY’KUTh ~ pEeNepbl HUBEJIUPHOTO XO0Ja, MPOKIAIbIBAEMOTO BOIU3U
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cTposiiierocs 3aanusi. Kiiacc TOUHOCTH OMIOPHON HUBEIUPHOUM CETH TOJKEH OBITh HE
HIDKE KJ1acca TOYHOCTH BBICOTHOTO 0OOCHOBAHUS, 3alIPOECKTUPOBAHHOTO ISl JAHHOTO
31aHus.

[Ipy mocTpoeHUM BBICOTHOW OCHOBBI, OTMETKM Ha CTPOUTEIIbHBIC pEmepbl
MepEIa0T OT PENEPOB ONIOPHON HUBEIUPHOUN CETH, MEXKTY KOTOPHIMHU MPOKIAIBIBAIOT
HUBEJIUPHBIN XO.

OtnocurenpHas orMeTka 0,00 «aucToro moyiay mepBOTO ATa)ka 37aHUsl JOKHA
COOTBETCTBOBATh a0COIOTHOM OTMETKE, YKa3aHHOW B UEPTEXKaxX MPOEKTa 3AaHUs MMPHU
€ro BbICOTHOM NpuBs3ke. [locTpoeHre BBICOTHOM OCHOBBI ISl CTPOUTENBCTBA 30aHUS
HAYMHAIOT C COCTaBJEeHUsA paboueldl CXeMbl, Ha KOTOPOM YKa3bIBAIOT OTMETKH
HWCXOJIHBIX PEINepoB, KOJUYECTBO CTPOUTEIBHBIX PENEPOB BBHICOTHOW OCHOBHI,
HaInpaBJCHUS! HUBEJIUPHBIX XO/I0B.

JItst 3maHui MOBBIMIEHHOW 3TaKHOCTH (12—14 3Takeil) W CUIIBHO Pa3BUTHIX B
MJaHe B 3aBUCUMOCTH OT MX KOHCTPYKTHBHBIX OCOOCHHOCTEM pabodee BBICOTHOE
o6ocHoBaHue cTposT 1o nporpamme |l kiracca rocy1apcTBEeHHOTO HUBETUPOBAHUS.

[Ipn co3maHum reone3nveckol paboueld BBICOTHOM OCHOBBI HEOOXOIUMO
MPUMEHSTh TAaKUE THUIIbl HUBEIUPOB, TEXHUYECKHE JaHHBIE KOTOPBIX JIOJKHBI
COOTBETCTBOBATh TPEOOBAHUSIM JAHHOTO KJlacca.

3AK/IFOYEHUE

CoBpeMeHHOE  MHIYCTPUATBbHOE CTPOUTEIBCTBO  TPEOYeT  HaIEeKHOTO
reo/ie3ndeckoro oodecreyeHusi. MHOro3TakHble COOpHBIE M MOHOJIMTHBIE 3JaHUS
XapaKTePHU3yIOTCS  TOBBIIMICHHBIMUA  TPEOOBAHUSIMHU K TOYHOCTH  BO3BEACHUS
KOHCTpyKIuid. HecoOmoieHre ycTaHOBIEHHBIX JIOITYCKOB OTKIIOHEHWH M HAKOTUICHUE
MOTPEIIHOCTEH 3aTPyAHSIOT MPOU3BOACTBO PadOT, MOTYT MPUBECTH K CHUKEHUIO
HECYIIIEH CIIOCOOHOCTH U YCTOMYMBOCTH OT/ICIBHBIX JJIEMEHTOB U 3/1aHUS B IICJIOM.

OCHOBOM TOYHOCTH BO3BEIEHUS 3/IaHUS SIBISETCS KOMIUIEKC Ie0Je3UYeCKUX
pa3OoMBOYHBIX pabOT, YacTh U3 KOTOPBIX OTHOCUTCA K paboTaM MOATOTOBUTEILHOIO
NeproJia, a 4acTb — OCYILUECTBISIETCS HEMOCPEACTBEHHO BO BpEMsl BO3BEICHUS
KapKacoB 3/1aHUS.

B npouecce padotsl ObLia:

- U3y4Y€Ha METOJIMKA OIpPEJECIEHUSI YEPHBIX, IUIAHUPOBOUYHBIX, KPACHBIX U
pabo4nx OTMETOK;

- IOCTPOEHA KapTorpaMma 3eMJITHBIX MacC;

- BBIOpaH KOMIUIGKT MAaIllUH I 3eMIISTHBIX paboT, a TakKe pacmucaHa
MOCJIEI0BATEILHOCTh UX IPUMEHEHHS;

- pa3zpaboTaHa METOJUKa re0JIe3UYECKOTO KOHTPOJIS BCEX ITAMOB U Omepaiui
3eMJISTHBIX pa0OT NPHU BEPTUKAIHHOM TUIAHUPOBKE IUTOMIAKH;

- OBT pacCMOTPEH MPOEKT MHOTO3TAXKHOTO MOHOJMTHOTO JKHJIOTO 3aHUA.
PazpaboTtan reojie3ndecKkuii KOHTPOJIb MPU BO3BEICHUM KapKaca JaHHOTO 31aHUsI.

27



CIIMCOK MCHOJIb3YEMOM JUTEPATYPBI
1. CIT 126.13330.2012.T'eone3ndeckue paboOThl B CTPOUTEIHCTBE.

2. Tuxonrok H.K., IIlmakeBmu B.A. I'come3mdeckoe oOecmneucHHe
ctpoutenbcTBa.-CI16., 2014, -238c.
3. Hectepénok M.C. I'eonesznueckoe oOecrieueHne CTpouTeabCTBa. -MUHCK:

BHTY, 2007. -106c¢.

4. EHuP "3emnsnsie paboter" M.: Crpoituzaat: 1989r. 224c

5. EHuP. MexanusupoBanHble 1 pyuHble 3eMisiHbIe padoThl. CO.2, Bhim. 1 —
M.:Crpoituznar, 1984.

6. EHuP. "VYcrpoiictBo MoHOMUTHBIX KOHCTpykiui". C0.4, Bbm.l —
M.:Crpoiinznar, 1980

7. Xamsun C.K., KapaceB A.K. TexHOIOTUs CTPOUTENBHOTO MTPOU3BOICTBA.
KypcoBoe u mumiomMHoe MpoeKkTHpoBaHHe: Y4yeOHOe mocoOue A CTPOUT. CIIel.
BY30B. - M.: Briciias mikosa, 1989.

8. AdanacbeB A.A “TexHONOTHS CTPOUTEIBLHOTO MPOU3BOACTBA” (YUeOHUK
st BY308B ) M,: Crporinznat: 1994. - 559c.
9. MeToaudeckre yKa3zaHHUs IO YCTPOWCTBO IMOJ3EMHON YacTu 3maHuii /

Cocrt. C.B.MakcumoB. —YbssHOBCK, 1995.

10.  CnpaBouHHK mpoekTupoBIIrKa. OcHOBaHUS, (YHIAMEHTHI U TIOA3EMHBIC
coopyxkenus. - M.: Crpoitmzaar, 1985. Metonnueckue ykazaHusi jisi KypcOBOTO U
JTUTIIIOMHOTO TPOSKTUPOBAHUSI.

11.  Pacuer TEXHONOrMYECKUX MMAPAMETPOB U BHIOOP KOMILIEKTa MAIIUH JIJIS
BEPTUKAJbHON TUTAHUPOBKH IUIOMIAJIKK | MeTtoaudeckue yKazaHus U KOHTPOJbHBIE
3aJlaHusl I CTYJISHTOB Bcex (opM OOydYeHHs, CHCHHMATIbHOCTeH W HampaBiieHud /
Boponex. roc. apx.-crpout. yH-T; Coct.: A. H. Bacunenko, A. H. Tkauenko, A. A.
Apsymanos [u ap.]. - Boponex, 2015. — 44 c.

12.  Jluxkman A.I. «Opranuzanuss ¥ IUIAaHUPOBaHUE CTPOUTEIHLHOTO
npou3BoicTBay. YueOnuk mist BY3os , M. ,Ctpoiin3aar ,1988r

28



IF'EOJAE3UYECKOE OBECIIEYEHHE CTPOUTEJBCTBAH
IKCINIYATALINUAU 3JAHUU U UTH)KEHEPHBIX COOPY KEHUU

METOIUYECKUE MATEPHUAJIBI
K 8bINOJHEHUI0 NPAKMUYECKUX U KYPCOBbIX pabom
0711 cmy0eHmos, 00yHaowuxcs no HanpasieHUsIM n0020MOBKU:
21.03.03 «/ eooe3usn u oucmanHyuonHoe 30HOUPOBAHUE »
(npoguns: ['eodesus)
ecex ghopm 0byuenus

CocraBuren:
Tpyxun IOpuit I ennaguesnu

29



