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BBEJAEHHUE

[lepBbIM 3TanmoM NOATOTOBKH CTPOUTENLCTBA JIIOOOTO0 OOBEKTa SIBISETCS
BEepTUKaJIbHAs TUIAHUPOBKA, 0OECTeunBaronasi H0MyCTUMBIE YKIOHBI TEPPUTOPUU U
30HBI 3aCTPOVKU JyUIsi (OPMHPOBAHUS CHCTEM BOJOOTBEICHUS U BOJOYJAJICHUS,
POE3/I0B U TEPPUTOPHUU JUIsl ONITUMAIILHOTO Pa3MEIeHUs] 3aHuM, TPOMBIIIICHHBIX
OPEeANnpusiTAd UM Ppa3InuHbIX coopyxeHui. [IpeoOpazoBaHue CyIIECTBYIOLIETO
penbeda ¢ 1eNbl0 MPUCIOCOOTICHUSI TOPOACKON TEPPUTOPHUM JUISl AKCILTyaTalluu U
CTPOUTENHCTBA OCYIIECTBIICTCS Ha OCHOBAHUHU MPOEKTa BEPTUKAIBLHOM TIIAHUPOBKH.
OTO OCYIIECTBISETCS METOJaMHU MPOEKTUPOBAHUSA Ha OCHOBE aBTOMAaTHU3MPOBAHHBIX
CHCTEM.

BepTukanbHasi TIIaHUPOBKA — MEPOMPUATHUS 110 UCKYCCTBEHHOMY M3MEHEHUIO
CYLIECTBYIOIIETO penbeda MecTHOCTH. Llenpio mimanupoBanus penbeda TeppUTOpUU
ABIISIETCS CO3JaHUE ONArOMPUSTHBIX YCIOBUH JUIsl CTPOUTENbCTBA 3IaHUA U
COOPYKCHHM, MPOKJIAJKH HOBBIX JOPOT U MPOE3J0B, MHKEHEPHBIX KOMMYHHKAIUH,
OmaroyctpoiictBa Tepputopuu. B pamkax padoT 1o u3MEHEHHIO JaHamadra
IPOBOAMUTCS Cpe3Ka PACTUTEIBHOTO CJOS WM MOACHIIKA TPYHTA, NEpEeMEILECHHUE
3eMIsiHBIX Macc. Kak ¢ (uHaHCOBOWM, Tak M C OPraHUW3allMOHHOW CTOPOHBI,
BEPTHUKAJIbHAS IJIAHUPOBKA SBJIETCS BBICOKO 3aTPaTHBIM IPOLECCOM, TO3TOMY I'PYHT
CTaparoTcs MepeMeniaTh palioOHAIBHO.

Baxknast 1enp npoBelieHUsl BEPTUKAIBHOM IUIAHUPOBKU — OpraHu3allusl CTOKa
MOBEPXHOCTHBIX BOJ C TEPPUTOPHUH TPH TOMOIIM BOJOCTOYHOW CHCTEMBI WIIH
€CTECTBEHHBIM IyTeM. Penbed opranusyercs TakuMm oOpa3oM, 4TOObI cOOpaTh BCIO
JUIIHIOKD BOAYy C Yy4YacTKa M OTBeCTH €€ K MecTy cOpoca WM OYHCTHBIM
COOPYKCHHSIM, HE JIOMYCTHB MpPH 3TOM 3aTOIUICHUS YIUWIl, AOPOT, TOJBajOB U
AJIEMEHTOB 0JIaroyCTpOICTBA.

[lenbto  kypcoBOM  pabOTBHl  SBISETCS  U3YYCHUE  TEXHOJIOTHYECKHUX
O0COOEHHOCTEN MPOU3BOJACTBA 3€MIIIHBIX PabOT M O3HAKOMJIEHHE C Ie0/Ie3MYECKUM
KOHTPOJIEM IIPH UX BBIMOJIHEHUH.

B mponecce paboThl Hal KypCOBBIM IMPOEKTOM TpeOyeTcsl BBIMOIHUTH
CJIEYIOIINE 3aJauH:

- 3aKPENUTh HABBbIK YTE€HUS peibeha MECTHOCTHU MO TOPU3OHTAIISIM;

- W3YYUTh METOJAUKY OIpEACNICHUS YEpHBIX, IUJIAHUPOBOUHBIX, KPAacHBIX HU
paboYHnX OTMETOK;

- IOCTPOUTH KapTOTPaMMy 3€MJIISTHBIX Macc;

- pa3paboTaTh TEXHOJIOTHYECKH MPOIIeCC U BHIOPATh KOMIUJIEKTa MAIWH;

- pa3paboTaTh MOPAIOK MPOBEICHUSI MPOTPAMMBI T'€OJE3UYECKOTO KOHTPOJIS
MIPH TIPOU3BOJICTBE 3EMJISTHBIX padoT;

- I3YYHTH U pa3paboTaTh mporecc reo0Ie3NIECKOT0 KOHTPOJIS npu
CTPOUTENHCTBE MOHOJIMTHOTO MHOTOJTAKHOTO KHIIOTO 3IaHMS.



KypcoBas pabora Beimosnnsercs B ¢popmare A4 ¢ MpHIoKeHHEM TpadudecKux
MatepHuanoB (YepTexed, TpapHuKoB, CXeM) U Pacu€TOB C TEKCTOBBIM OIKCAHHEM
r€0/Ie3MYECKUX METOJI0B KOHTPOJISL BHIIOJHEHUS CTPOUTENBHBIX paboT M MPOIECCOB.
Pe3ynbTaToM Teo/e3nd4ecKux 3aMepoB KOHTPOJIMPYEMBIX IapaMeTpOB IMPOILIECCOB
SIBIISICTCS UCTIOJTHUTENbHASL CXEMa MX BBIITOJTHEHHS.

Heo0xoarMble HCHOTHUTENbHBIE CXEMBbl BBINOJHSIOTCS TpaQUuecKu, ¢
yKazaHHeM IMQPOBBIX IMOKa3aTelel 3aMepoB M HOPMATUBOB HX IPENEIbHO
JOMYCTUMBIX 3HAUEHUN. YKa3bIBAE€TCS MECTO PACIOJIOXKEHHS MOCTa Te0e3UYeCKOro
npubopa 1 ero THIIL.

Pa3znesbl MeToaMUecKUX yka3zaHuii ¢ Homepamm: 1.6, 1.7, 1.8, 2.1, 3.1
HCHOJIBL3YTCH IS NMOJATOTOBKH CTYAEHTOB  O0yYawumuxcad 1o
o0pa3oBaTeJIbHBIM POrPaMMaM MATHCTPATypPbl.



1. HOATOTOBKA MPOU3BOACTBA 3EMJIAHBIX PABOT
IPU BEPTUKAJIbHOM IIJIAHUPOBKE

CrpoutenbHas 1I0aKa, pa3Mepsl koTopoi npuaumarorcs ot 300m g0 800m,
UMEET MPSAMOYTOJIbHYI0 KOH(GUTYPAIUI0O M MPOU3BOJBHYIO CHCTEMY T'OPHU30HTAJICH.
Heo0xoaumo moacuutarh 00bEMBI HACBIIIEH M BRICMOK TIPH IUIAHUPOBKE TUIOIIAIKH C
ykinonoMm | = 0,002 u HyneBbIM OallaHCOM 3eMIIIHBIX Macc. IlogoOpaTh METOAMKY
re0JIE3MYECKOT0 KOHTPOJISI BCEX TEXHOJOTUUYECKHUX OTMEpaIdid, KOTOPHIC BBIMOIHSICT
MTOJTHBIN KOMITJIEKT MAaIlTuH JJI1 BEPTUKATBHON TIJIAHUPOBKH TUTOIAIKH.

B cocTtaB 3eMIISIHBIX pa0OT MO BEPTUKAIBHON TUTAHUPOBKE TUIONIAIKH BXOISAT:
pa3paboTKa BBIEMKH, TEPEMEIICHUE TpPyHTAa W3 BBIEMKH B HACHIb IUIOMIAIKH,
GbOopMHUpPOBAaHNE HACHITIK, TPAHCTIOPTUPOBAHKE JIUITHETO TPYHTA B OTBAT WM
HEJIOCTAIOIIETO TPyHTAa W3 Kapbepa, pa3paBHUBAHHWE TPYHTA, JOCTABIECHHOTO W3
Kapbepa, YIDIOTHCHHE TPYHTA B HACHIITH, OKOHYATEIbHAS TIJIaHUPOBKA TUIOIIAIKH.

Jns onpenencHus o0beMOB pabOT IO BEPTHUKAIBHON IIAHUPOBKE HA YEPTEK
IUIOIIAJIKA HAHOCHM IJIJAHUPOBOYHYIO CETKY — IUIOIIAAKY JEJIMM Ha paBHbBIC
KBaJpaThl (CTPOUTEILHYIO CETKY) IPHU IPIMOYTroibHOM €€ hopme (puc. 1).

VKIIOH RAOWAOKH - i

Puc. 1. Ilnan miomaaky ¢ TOPU30OHTAISIMU

Cropona KBajpaTa CTPOMTEIbHOM CETKU NpuHUMaeTcs paBHor 50M, 60M, 80Mm,
100M unu Gosiee, B 3aBUCUMOCTH OT pelibeda U pa3MEPOB IIIOMIATKH.

BeprtukanbHy0 MIAHUPOBKY TUIOMIAIKH MOKHO MPOU3BOJUTH MOJT 3aIaHHYIO
OTMETKY WJIY MOJ] OTMETKY, ONpEACIsIeMYI0 U3 YCIOBUS HYJIEBOr0 OalaHCa 3eMIISTHBIX
Macc, Mpu KOTOPOM 00bEMBI TPYHTA BEIEMOK U HACKITICH paBHBI MEXIY COOOiA.

B mocnenneM cnydae cHadalia ONPEAENISIIOT OTMETKY IUJIAHUPOBKH, a 3aTeM
BEIYT TMOJCYETHI MO TOW K€ METOJUKE, KOTOpask PEKOMEHAYeTCs JJIsl TUIOMIAI0K C
3aJJaHHOM OTMETKOM.

1.1. OmnpenejieHue YepHbLIX OTMETOK
Ha deprexxe miaHa mIOMAAKH ¢ TOPU3OHTAISAMU (pUC.1) BBIYKCIISIEM UYEpHBIE

OTMETKH 3eMJIH. UepHble OTMETKH HAXOIAT IO 3aJaHHBIM OTMETKAM T'OPH30HTalIECH
(mpu I'2> I'1) cnenyromum o6paszom (puc. 2):
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Puc. 2. Onpenenenuie yuepHoOil OTMETKH: a — Npoduiib, O — MmiiaH

a

HpeBBIHIeHI/Ie J50)041 HpI/IHI/I}KCHI/IC a6COHIOTHOﬁ OTMCTKHU yrHOBBIX TOUCK CCTKHU
OT HSBCCTHOﬁ OTMCTKHU FOpI/ISOHTaHI/I OHpGI[eJ'IHI'OT I10 (i)OpMy.HaM:
[2-11 I2-11

(IS P — .a o S LD e — .(L-a) (1)
L L

JIBa Metona mojacyéra uépHbiXx oTMeToK ( I't + X ) COOTBETCTBYIOT BBICOTE

penbeda MECTHOCTH B XapaKTEPHBIX (YTIIOBBIX) TOUKAX CTPOUTEIBLHOU CETKH.
B yriiax nmiaHupOBOYHOM CETKU MPOCTABISIEM YePHBIE OTMETKH (pHC. 3).

65.05 6457 64.07 63.20 6275
65.23 6483 b4 34 63.73 6323
6547 65.15 64 69 64.10 63.72
6568 65.45 65.03 b4 47 64.00
65.92 65.69 65.40 64.80 64.30
1=0.002

—

Puc. 3. YUepHble OTMETKH TIJIOMIAIKH



1.2. Onpeaenenue NIAHUPOBOYHON OTMETKH

PacyeTHyt0o OTMETKy IUIOUIAJKH, IUTAHUPYEMYIO C PaBEHCTBOM OOBEMOB
I'PYHTa BBIEMOK M HACBINEH, PACCUUTBIBAEM MEMOOOM MPEXSPAHHBIX NPUSM.

Jsist 3TOTO KBaApaThl WM MPSIMOYTOJBHUKHA TUTAHUPOBOYHOU ceTKH (puc. 1)
JOTOJTHUTEIBHO pa30MBaeM Ha paBHBIC TPEYrodbHUKU (puc. 4.) W pacyeTHYIO
OTMETKY IUIAHUPOBKH ONPENEISAIOT 10 popMmyJie:

YH+2XYH,+3XH3+6XHg
H0=

2)

3n

rne YHy, YH,, YH;, YHg— cymma dYepHbIX OTMETOK TaKWX YIJIOB
IJIAHKPOBOYHOM CETKH, B KOTOPHIX COOTBETCTBEHHO cxomsarcsa 1, 2, 3, 6 yrua
SJEMEHTAPHOU (UIYphI; N — KOJIMYECTBO TPEYrONLHUKOB, OOpa30BaHHBIX Ha
IJTAHUPOBOYHOM CETKE.

H, = [(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 — »Ta oT™MeTKa JHHUH, TMPOXOMASAIICH MO CEepeIUHE IMUPUHBI TUTOIIAIKH,
BOKPYT KOTOPOH OyJeT HaKJIOHEHa TOPU30HTANIbHAS TIIIOCKOCTb.

He
bSQS 8457 6407 Q\zo 62.75
N \\ \\ \
(Y E R T E $e34  [6373 6323
e | \
N
8547 "65.15 B4 69 64,10 63.72
\\ \ N \\
\ N \\
N
\\\ . \\\
65 68 "65.45 65,03 \5%7 64.00
L . \
N N \\ N
N N
N\ N
\\ \\
6592 6569 65.40 64.80 64.30

He

— 1=0.002

Puc. 4. Cxema neneHus JIaHUPOBOYHOM CETKHU IUIOMIAAKU 110 METOY
TPEXTPAHHBIX MPU3M



1.3. Onpenenenne KPaCHbIX 0TMETOK
KpacHolt oTMeTKO# Ha3bIBaeTCs MJIAHUPOBOYHAS OTMETKA C YYE€TOM YKJIOHOB,
KOTOpbIE CO3JAI0TCS JUIsl CTOKA JIMBHEBBIX U MABOAKOBBIX (Ce30HHBIX) BoA. Kpachas
OTMETKa MOKET OBITh OIpeiesieHa o popMyIie:

H,=Hy +iL, (3)

rine Hy — pacyetnas oTmeTka, onpe/ie/icHHas paHee;

| — YKJIOH TUIOIIAKY;

L — paccrossHMe OT JMHHUM TMOBOPOTAa O TOYKH, B KOTOPOW OMpeAensercs
ormeTka Hy.

H; =64.62 + 0,002 * 80 = 64.78;

H, =64.62 +0,002*160 = 64.94;

H; =64.62 - 0,002 * 80 = 64.46;

H, =64.62 - 0,002*160 = 64.30;

KpacHbie OTMETKH MPOCTABIIAIOT B uepTexe (puc.S).

He
64 .30 64.46 64 62 64.78 64 .94
655 6457 6&\-% 6320 62.75
p: \\

\\\ 28
W % \

64630 64 46 Qb 46 164,78 6494
65\4?\3 67.\-8\3 6?+\3\4 633 6323
3 \
. %
\ \\\\
430 b 46 164 46 .78 64 94

6547 591\5 sa-e& 640 63.72
3 \ \

X \ g

6430 T6d b6 646 164 78 64 94
65:68 655 s&g 6T 64.00
\\ \\ \\
K X \
‘\\ N .Y \\
.\'\ \-\ N,
64 30 LURAS) b4 46 64.78 QL 94
65.92 65.69 6T 40 64 80 64.30
He

—_i=0.002

Puc. 5. Ilnan ygactka ¢ KpaCHBIMH U YEPHBIMU OTMETKAMH

1.4. Onpenenenne pabounx 0TMETOK

PaGoure OTMETKHM BBIYHCIAIOTCS KaK Pa3HOCTh MEXIY KpPacHOM W YepHOU
OTMETKOM I10 PABEHCTBY:

Hxp. — HaepH. = + hpab 4)

Paboune oTMETKH CO 3HAKOM «ILTIOC» - 0003HAYAIOT HACKITb, TO €CTh TPYHT Ha

JAHHBIA Yy4YacTOK TIUIOMIAJKK HEOOXOJMMO 3aBE3TH M JOCHINATh A0 IPOEKTHOU



KpacHOW OTMETKH; pabodyne OTMETKH CO 3HAKOM «MHUHYC» - 0003HAYaIOT BHIEMKY, TO
€CTh Ha JAaHHOM YyYacTKe TIUIOMIAJKU HaXOIATCSA W3JUIIKA TPYHTA, KOTOPBIH
He00X0IMMO pa3paboTaTh MO/ INIAHUPOBOYHYIO KPACHYIO OTMETKY M BBIBE3TH.

Bce orMmeTkH, HEOOXOAMMBIE IS MOACYETa OOBEMOB HACKHIIIEH M BBLIEMOK,
3aMHCHIBAIOTCS B YIUIAX IJIAHKPOBOYHOM CETKH C COOTBETCTBYIOIIMM 3HAKOM (+) MM
(-).

Taomuma 1
Brraucnenns 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. Onpene.ﬂelme HYJIEBBIX TOYECK ! IMTOCTPOCHUE KapTOTrpaMMBbl pacnipeacjacHus
3EMJIAHBIX MacCC

Mexy AByMs BEpIIMHAMU KBaJpaTOB ¢ pabOYMMH OTMETKaMH Pa3HOTO 3HAKa
BCEI/1a HaXOUTCs TOYKA, B KOTOPOM paboyasi OTMETKa paBHa HYJt0. B 3Toil Touke He
MPOM3BOAT 3eMJISTHBIX paboT. PaccTosiHue OT 3TOW TOYKM 0 BEPIIMH KBAApaTOB,
UMEIOIUX COOTBETCTBYIOIIHME pabdoune otMeTku (Hanmpumep, hl u h2) ¢ pasHbiMu
3HaKaM#, HaXOSAT IO MPOMOPIHMOHATBHOCTH CTOPOH TMOAOOHBIX TPEYTOJHLHUKOB.
3HaKH MPU ITOM HE YUUTHIBAIOTCA.

hl
qe—

hl+ h2 (5)

Hcxoas u3 3TOro, HyJIeBble TOUKM HaXOAST MO KapTorpaMMe paclpelesieHus
3eMJISTHBIX Macc, KOTOpasi CTPOUTCS Ha CETKE KBAJAPATOB MO BBHIYHCICHHBIM paHEe
paboyuM OTMETKaM C y4€TOM 3HAKOB.

[Tpu mocTpoeHHH KapTOTpaMMbl BETUYMHBI pa0OYUX OTMETOK OTKJIIAABIBAIOTCS
OT BEpIIMH KBAJAPaTOB MO HAMPaBJICHUIO JIMHUNA HHUBEIMPOBOYHON CETKH BBEPX U
BNpaBo Jjis1 BeieMOK (hp co 3HakKOM «+») W BHU3 W BieBO i Haceinen (hp co
3HaKOM «-»). Ilocie 4dero, MpSAMBIMU JHHHUSIMH COCIUHSIOT TOYKH JIeKallue Ha
BEePTHKAIBbHBIX, TMOTOM HAa TOPU3OHTAIBHBIX CTOpPOHaX KBaJpaToB. B Mecrax
NepeceyeHus JTUHUA KapTOrpaMMbl CO CTOPOHAMM KBaJIpaTOB HAXOJIATCS HYJIEBbIE
TOYKH, COEIMHUB KOTOPBIE MOJIYYatOT JUHHUIO HYJIEBBIX padoT.

JIuaust HyneBbIX pabOT MPOXOAUT dYepe3  dBJIEMEHTApHblE  (PUIypHI
IUTAHUPOBOYHOU CETKH, CTOPOHBI KOTOPHIX UMEIOT paboyre OTMETKU Pa3HbIX 3HAKOB.
Touku nepecedeHHs] JTUHUM HYJIEBBIX pabOT CO CTOPOHAMHU (UIYp ONpEIessieM
rpadudeckuM crocobom (puc. 6.), Ha YepTexe MIaHa IJIOMIAKHA POBOIUM JIHHHIO
HyJeBbIX 0TMETOK O — O 1 mpoHymMepyeM oOpa30BaBILIMECs AJIEMEHTApHbIE (PUTYpHI B
HACBHITIM U BbIeMKe (puc. 7).
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Puc. 6. I'paduueckoe onpeaeneHue NoJ0KEHUS JIMHUU HYJIEBBIX padoT Ha
TUIAHUPOBOYHOM CETKE TUIOIA KU

Ho
-0726430 -011 6446 (556462 158 64.78 219 64.94
6505 B4 57 %4.07 $3.20 62.75
-093[64.30 -0 6446 \ 0546446 106678 164 .94
6523 8483 N\ 6434 53.73 63.23
X \ \\\ N\ A
) o \ ( ‘ N R . ) \\ \\\
~117 6430 0696446 -0DJ&L.46 (BQ6LTE 1296494
B9.47 315 64 69 B¢.10 6372
N N AN Ny
\\\ » o ‘ \ \\\ \\\\
-138|64.30 -099)64.46 -05 6446\ 036478 03¢ 64.94
6568 BEA4S 6503\ a4 47 64.00
-162|6430 -123]64 46 -018l64 46 0 ON64.T8  0BY 6494

6592 65.69 65.40 b4 80 64.30
Hs

_— i=0.002

Puc. 7. Ilnan ydactka ¢ pabourMH OTMETKAMU U JIMHUEN HYJIEBBIX pabOT

1.6. Onpenenenne 00beMOB 3eMJISTHBIX PA0OT NPHU BEPTUKAJIbHOM NJAHHPOBKE

[logcuer 00bEMOB 3eMJSIHBIX padOT TMpPU BEPTUKAIBHON IJIaHUPOBKE
IUIOIIAKA MOYKHO IPOM3BOAMUTH C MOMOILIBI0 OBM unu BpydHYIO pa3iesibHO IS
BBIEMKH W Hachld. OObEeMbl HACHIIM M BBIEMKH B KaXKIOW OTAENbHON Qurype
IJIAHUPOBOYHOM CETKH, HMMEIOUIEH OTMETKM OJIHOTO 3HaKa, MOJICYUTHIBAIOT IO
dhopmyie:

V = hg, F, (xy6.m) (6)
rae hcp — CpeIHss BeIMYMHA paboyuX OTMETOK YTJIOB 3JIEMEHTapHOU (PUrypsl;

F — nnomane manHOM snemeHTapHOW GUTYphl (KBaapar, MPSIMOYTOJBHUK,
Tparnenusi, TPeyroJbHUK).

B ¢urypax ¢ ormMeTkamMu pa3iM4YHOrO 3HaKa, TaK Ha3blBaeMble (UTYPBI CO
CMEIIaHHBIMH 00beMaMu, MOJICYUTHIBAIOT OTIEIBHO.

OO0bemMbl (UTYp JUISI HACBIIA W BBICMKH ONPEICISAIOT I10  CIICTYIOIUM
dhopmynam:
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hythy+hy axb

3 2 (7)
3uauenue W B manHoi (opmyiie co 3HakoM (+) ykas3bIBaeT, 4To B (pUrype co
CMEIIIaHHBIMH 00beMaMH, 00BEM HACHINH 00JIbIlIe 00beMa BhIEMKH Ha BenuuuHy — W
U Ha00OpOT.
3arem ompenenstor oauH u3 o0beMoB V1, ecnu snemeHTtapHas ¢urypa
IUTAHHPOBOYHOM CETKU MMEET BHJI TPEyroyibHHKa (pHc. 8),

P

0

Puc. 8. Cxemsl OIIPCACIICHUA CMCIIAHHBIX 00BEMOB TI0 MCTOAY TpéXFpaHHBIX

TPU3M.
v azl E
© 6 |(hg + hy)(hy +hy) (8)
rae hy, hy, hz — paGoune ormerkm B yrmax siemeHTapHOH QHUryphI

IUIAHUPOBOYHOW CETKM, B3AThIE B aOCOJIIOTHBIX 3HAYEHHUAX; @ — JUIMHA KaTeTa
MPSMOYTOJIBHOTO TPEYrojibHUKa (MpuU TojacyeTe OO0BEMOB paldOT MO METOIY
TPEYTOJIbHBIX MPU3M).

Jlanee ompenensem o0beM V2 1o popmyiie:

Vo=W=zxV, )

V1 =(-0,72-0,11-0,37) / 3 * (80*80) / 2 = -0,40 * 3200 = -1280 (xy0.M.)

V2 = (-0.72-0.37-0.93) / 3 * 3200 = -2154.67

V20 = (0.55+1.58+1.05) / 3 * 3200 = 3392

V21 = (0.55+1.05+0.28) / 3 * 3200 = 2 005,33

OOBeMBI CMEIIaHHBIX QUTYD:

W9-10 = (0,55+0,28-0,11) * 3200 = 768 (ky0.m)

V9 = 6400/ 6 * (-0,11°/ (0,55+0,11) (0,28+0,11)) = -5,52

V10 = 768-5,52 = 762,48

W11-12 = (-0,11-0,37+0,28) * 3200 = -213,33

V12 = 6400/ 6 (0,28°/ (0,11+0,28) (0,28+0,37)) = 92,37

V11 =-213.33 - 92.37 = -305.70

1.7. Onpenesnenne 00beMOB I'PYHTA B 0TKOCAX IJIOMIAIKH
[Tocne momcueTa OCHOBHBIX 0OBEMOB CIENYET OMPEACIUTh 00BEMBI 3EMIISTHBIX
paboT B OTKOCAX ILIOIMIAJIKH.
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ObecrnieyeHre yCTOMYMBOCTU 3€MIIIHBIX COOPY)KCHHUU SIBISETCS Ba)KHEHIIUM
TpeOOBaHUEM, IMpeabsABIsieMbIM K HUM. YToObl €€ obecneunTb, 3€MIISHBIE

COOPYKCHHA BO3BOIAT C OTKOCAMU HCO6XOI[I/IMOI‘/’I KPpYTU3HBI.
prmua’Ha omkKkoca BBICMKHU WJIM HACBIIIN 3aBHCHUT I'JIaBHBIM 06p3,30M OT yTJia

CCTCCTBCHHOI'O OTKOCA I'PYHTA.
Eé MNPUHUMAIOT B 3aBUCHUMOCTU OT FJIY61/IHBI BBICMKHN HWJIM BBICOTBI HACHIIIH,

CBONCTB TpYyHTa, HUX BIAXHOCTH, XapaKTepa COOPYXKEHUN (IMOCTOSHHBIC WM

BpPEMEHHBIE) U IPYTUX (HaKTOPOB.
Haubonvwas oonycmumas «kpymuzna omrocog KOTJIOBAHOB W TpaHUIEH

IIyOMHOW 7O S M, OTPBIBAEMBIX B HECKAJIBbHBIX IPYHTaX BBIIIE YPOBHS I'PYHTOBBIX
Bog (YI'B) wmmm B TrpyHTax, OCYHWIEHHBIX C IIOMOIIbKD HCKYCCTBEHHOIO
BOJONOHMXKeHUs, pernamentupyemoro CHull.

KpyTu3Hy OTKOCOB TMpH IUJIAaHUPOBKE TIUIOMIAJOK MpUHUMAOT 1:2 win
coorBercTBeHHO M = 2 cornmacuHo CHulI 111-4-80* [3] wim CHull 3.02.01-87 [2].

17 e 0
AN
-077] W L 158ll1 [ 1 219
Boiemka
-0 037\ 058 105 171
il -0.69 -007\, 0.68 1
- Haceins
138 -0.99 041\ 031 094
162 -123 -0.78 ool 06
\ | == 5
o =3

Puc. 9. Cxema pacdera OTKOCOB: TIJIaH IIOMIAIKH

IIpy BEpTUKAIBHOM IUIAHUPOBKE IUIOLIAJAKA OTKOCHI BBIEMOK W HACBINEH,
MPUMBIKAIONINE K JIMHUHA HYJIEBBIX paboT, UMEIOT (HOpMY TPEXTPaHHOW MHPAMHUIBI,
Jajnee 1o nepuMeTpy 00pa3yroTcs HeMpaBIIbHBIC TPEXTPaHHbIe MPU3MBI (puc. 9.)
['eomeTpuyeckre 06beMbl OTKOCOB OIpeaesisieM 1Mo GopMysiam:

1)  TpexrpaHHOW MUPaAMUJIbI

Lymh3

I"rmr{p = ’ (10)

&
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2) HEINIPAaBWIbHOU TPEXIPAHHON IIPU3MBI

Vopus = Lzm (hi + h3), (11)

rae: hl; h2 — 3HaueHHs paboYMX OTMETOK YIIIOB AyieMeHTapHOU (urypsr; L1 u
L2 — niuHBI OCHOBaHMM OTKOCA HACKHIH WM BBIEMKH; M—TI0Ka3aTelb OTKOCA.

OOBeMBl TpyHTa B OTKOCAaX Hachlu (¢ ydeToM KodddumueHta Kp) wuimu
BBIEMKHU PACCUUTHIBAEM MO PopMyJie:

VDTE{ BhIEMEH (HackmH) E I’{Trnr{;:- + E Vnpp{a. (12)
OHpC,ZIeJI}ICM JJIAHBI CTOPOH OTKOCOB B (1)I/Il“yan CO CMEIIaHHBIMH 00BEMaMH.
Ta0muma 2

[Toacuer pymHBI CTOPOH GUTYP CO CMENIAHHBIMU 00BbEMaMuU

Otpesok | Dopmyna pacyera | JlnuHa, M
L1 80*0,02/(0,02+0,64) | 2,42

L2 80-L1 77,58

L3 80*0,11/(0,11+0,55) | 13,33

L4 80-L3 66,67

OnpenenaeM O6T>€MBI I'PYHTA B OTKOCAaX BBICMKH W HACBIIIHU:

OO6BeM 0TKOCOB BBIEMKH (M3):

VB = (2,42%2*0,02%) / 6 + 80 * 2 * (0,78%+1,23%) / 4 + 80 * 2 * (1,23°+1,62%) /
4+80*2*(1,62°+1,38%) /4 + 80 * 2 * (1,38%+1,17%) / 4 + 80 * 2 * (1,17°+0,93%) / 4
+ 80 * 2 * (0,93°+0,72%) + 80 * 2 * (0,72%+0,11%) + (13,33*2*0,11%) / 6 = 763,33

Vi = (77,58%2*0,64%) / 6 + 80 * 2 * (0,64°+0,94%) / 4 + 80 * 2 * (0,94°+1,22%) /
4+80%*2*(1,22%+1,71%) / 4 + 80 * 2 * (1,71%+2,19%) / 4 + 80 * 2 * (2,19%+1,58%) / 4
+80 * 2 * (1,58%+0,55%) + (66,67*0,55"*2) / 6 = 1042,29 m3.

O6beM 0TKOCOB B Hachinu ¢ Koaddunuentom Ko.p = 1,03 :

Vi =1042,29 /1,03 = 1011,94 m3

1.8. Onpenenenne 001ero 00LemMa 3eMJISTHBIX Mace

OO0t 00bEM HACKITIA U BEIEMKH C OTKOCAMU:
Vn = 35572,44 + 1011,94 = 36584,38 m3
VB = 36346,75 + 763,33 = 37110,08 m3

OmnpenensieM pa3Huily 00bEMOB I'PYHTA B HACKIMSAX U BHIEMKaX:

37110,08—36584,38
37110,08

*100% = 1,42%

CrnenoBaTenbHO, IPU TAHHOW MOTPEUTHOCTH, PACYETHBIE OTMETKH, 10 KOTOPHIM
OBLIIM MPOU3BE/ICHBI BBIYUCIICHUS, MOTYT ObITh MPUHSITHl KaK OTMETKU IUIAHHUPOBKH
IIPU HYJIEBOM OajlaHCe 3€MJIIHBIX PaloT.
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[Ipon3BOAMTENBHOCTE W BHUJA IPUMEHAEMBIX 3E€MJIEPOMHO-TPAHCIIOPTHBIX
MAalIllMH B 3HAYUTEJILHON CTEIICHU 3aBUCUT OT JAJIbHOCTH NIEPEMELIECHUS IPYHTA.

I[aJ]BHOCTB TPAHCIIOPTHUPOBKH I'PYHTA OIPCACIIACTCA 110 IMPOTAKCHHOCTHU ITIYTH

CJICOOBaHHs MalllHNHEI. B KYpCOBOM IIPOCKTC JTa BCIMYHHA OIIPCACIIACTCA

rpadoaHaTUTHYECKIM METOJIOM.
Cxema crpoutenbHoM mmmomaaku 320m x 320m c cetkoit 80m x 80w, ¢

OTKOCaMH U HYJICBOW JINHUEH.
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Puc. 10. I'paduueckoe onpenencHue EHTPA THKECTU dJIEMEHTapHBIX PUTYD
Ha tianupyemoit miomtaake (IT) u cpenneit nansHOCTH MEepeMenieHus TPyHTa
(Lcp ¢ koopaunatamu — BH): HaxoxkIeHue [IeHTpa TSHKECTH NPSIMOYTOJIbHHKA (a);
Tpaneruu (0); TpeyrojabHUKa (B)

JlaHHBIE I ONpeneneHus CpeNHENd JaJbHOCTU IEPEMENIEHUs TpyHTa
onpenensieM rpauyeckd Mo cXeMe CTPOUTEIbHOM IMJIOIIAIKU, MPEICTaBICHHON Ha
puc.10. CpenHsasi JaibHOCTh NEPEMEIICHHS] TPYHTa, MPU JaHHOW KOH(PUTYypaluu
IUIOIIAJKMA, BHUAAX M TUNAX MallMH, B JAHHOM pacCMaTpUBAEMOM IpUMEpPE
coctaBisier 150-180 m. [Ipu yBenuueHun pazMepoB IUIOMIAIKU, CPEIHSS JaTbHOCTh
nepemMenieHus TpyHTa OyIeT MEHSThCS COOTBETCTBEHHO CXEME JBUKEHUS.
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2. PASPABOTKA 'EOJE3MYECKHUX METOJOB KOHTPOJIA
ITPU IINTAHUPOBKE CTPOUTEJIBHOMU IIVIOIIAJIKH

2.1. Bb10Op KOMILIEKTA MAIIMH NPU BEPTUKAJIbLHON IVIAHUPOBKE MJIOMIATKH

[Ipu npou3BoICTBE 3eMIISTHBIX PA0OT MO BEPTUKAIBHON TIIAHUPOBKE TUIOIIAAKU
POU3BOJUTCS BBHIOOp MapoK M BHJIOB MallMH M MEXaHW3MOB B 3aBUCHUMOCTU OT
yCIOBUM paboT, KaTeropuil TPYHTOB M HAJIMYUS MAIIMH B  YIPaBICHUSAX
MEXaHHU3aIHIH.

[ImanupoBoyHBbIE PaOOTHI HA IUIOMIAJIKAX, MMEIOIIUX CPE3Ky M TMOJCHINKY,
BBITIOJHSIOT KOMILJIEKTOM MAIIMH, KOTOPBI 00ecreYnBaeT MX TEXHOJOTHYECKYIO
CBSI3b M OCYIIECTBIICHUE Pa0OT B 3a/laHHbIE CPOKU C HAMMEHBIIUMHU MaTepPHATbHBIMU
3aTpaTami.

MexaHu3mbl Ui TPOU3BOJCTBA 3E€MJSHBIX PadOT MoAOMpArOTCs 1O
TEXHUYECKUM XapakTEepUCTHKaM W Tpynne rpyHTa (coriacHo EnuP, c6.2, Beim.1,
Tab:1.1) s qByX BapuaHTOB. I3 HUX TPUHUMAETCS KOMILJIEKT MaIlIMH ¢ HAUMEHbIIEH
CTOMMOCTBIO pa3paboTku 1mM3 rpyHTa.

B cocraB paboT 1o BEpTUKAIBLHOM IUTAHUPOBKE IUIOMIAAKK BKIIIOYAIOT
CJIEYIOIINE TIPOLECCHI:

1. Cpesxa pacmumenvHoeo cnos 6yn1b003epom: JUisl pacuera MPUMEHSIEM:
EHuP, c6.2. 3emnsusie pabotsl, § E2-1-5. CHull 4.03.91. COopHUK CMETHBIX IIeH
OKCIUTyaTallill  CTPOUTENBbHBIX MamwuH. llmomane y4yacTka TIUIAHUPOBKH —
S=320*320=102400 m2, rpynma rpyHTa - 1.

Cpe3ka pacTUTENBHOTO CJOS TPOBOJAUTCS TMapaJICIbHBIMU  MPOXOIKAMU
Oynbio3epa OT cepeIMHbI OYUIIAEMOT0 yJacTka K KpasiM. Cpe3aHHBIM TPYHT B KOHIIE
KaXXI0ro Mmpoxoja Oyiba0o3epa YKIaIsIBaeTCsA BIOJb PACUUIAEMOr0 yJacTKa 3a €ero
npeaenamMu. B Tabanunoit opme NpuBOATCA CAEAYIOIINUE JaHHBIE:

Tabmuma 3
TexHnuyeckue XapakTepucTUKu 0yJib103€pOB

TexHnueckne XxapakTepucTUKH OYIIbJI03€pOB 1 BapuanT 2 BapuaHT
Mapxka Oynbao3epa J13-8 J13-28
Tun oTBana HETIOBOPOTHBIN | TOBOPOTHBIN
JlnuHa oTBana, M 3.03 3.94
Mapxka TpakTopa T-100 T-130
VYmpasnenue KaHATHOE TUAPABINYECKOE
Hopwma Bpemenn va 1000 M2, ma. - g 0.84 0.66
Ilena mam. - 4, pyo. 3.35 4.57
CMmeHHast MpOW3BOIUTENBLHOCTD 9762 12424
ITcm = 8,2 * 1000 / Hep, M2/cm
TpynoemkocTs npousBojactsa pador T =S/ Ilcwm, | 10,49 8,24
cM
CronMocTh MallIMHO-CMEHBI OyIIb103€epa 27.47 37.47
Cwmar. - cm. = Cmami.-u -* 8,2, py0.
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5 st I

Puc. 11. bynsnozep [13-28

Puc. 12. TpaTop T-100 ; T-130

2. Paspabomkxa u nepemewenue epynma ckpenepom. J|BWKeHUE cKperiepa B
MpPOIleCcCe TMPOU3BOJICTBA Pa0dOT MO IUIAHUPOBKE IUIOMIAIKH OCYIICCTBISICTCS TI0
SJUTMIITUYECKOM CXEeMe.

Hamonnenue koBia ckperepa ciaeayeT MPOU3BOAUTh Ha MPSMOJIMHEHHOM
y4acTKe MyTH MPHU ABUKEHUU O] YKIIOH.

Jns pacuera npumensem: EHuP, ¢6. 2, E2-1-21; CHull 4.03.91.

CpenHio0 JIIUHY TEpeMEIIeHUs TPyHTa CKperepoM (IUisi pacuera HOPMBbI
BpeMenn) — 180 M. O6bem pazpadoTku (Beiemkn) rpyHTa — VB = 37110,08 M3
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Taobmuna 4

TexHuYecKHE XapAKTEPUCTHKH CKPeENepoB

TexHauyeckue 1 BapuaHT 2 BapuaHT
XapaKTePUCTUKH
CKpETepoB
Mapxka ckpermnepa J13-30 J13-20
Tun ckpernepa MIPULICTTHON MIPULICTTHON
BMmectumocTts koBmmia, | 3 6.7
M3
[IIupuna 3axBara, M 1.9 2.59
MormHocTh ckpeniepa | 75 108
J1.C.
Hopwma Bpemenu Ha 26+9*0.14= 1.5+9*0.09=231
100 M3, mar. - 4. 3.86
Ilena mam. - gaca, pyo. | 3.67 4.85
Cmennas 8,2*100/3,86= |8,2*100/2,31=355
MIPOU3BOJIUTEIIBHOCTE | 212
ITecm = 8,2 * 100 / Haep,
M3/cMm
TpynoeMKoCTh 37110,08 /212 = 37110,08 /355 =
MIPOM3BOJICTBA paboOT 175,05 104,53
T=VB/IlcMm, cMm
Croumocts mammaO- | 30.09 39.77
CMEHBI CKpernepa
Cwmamt. - cm. = Cmarir.-
q.-* 8,2, py0.

N7 NZZN AN, 7

Puc. 13. Koncrpykius ckpenepa J13-20
3. Vnnommuenue epynma 6 Hacvinax kamkamu: B OCHOBE TEXHOJIOTUU

VIUIOTHEHUS TPYHTOB B HACBINSAX JEKHUT pa30MBKA HACBIIM HAa KapPThI-y4aCTKU
HEOOJIBIION IJTMHBI, HA KOTOPBIX MPOU3BOAT YIULIOTHEHHE.
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YnnoTHeHHe TPyHTa MPOU3BOIUTCS TMOCIOWHO, HAYMHAS OT KPaeB y4acTKa K
cepenuHe (mo cnupanu). Kaxaplii mMOCIeAyromuid MpoxXoJ KaTka JOJDKEH
nepeKphIBaTh npeabaymi Ha mmpuny 0,2 — 0,3 M.

s pacuera npuauMaem: EHuP, ¢6.2; E2-1-29; E2-1-31; CHull 4.03.91.

O6bem Hachinu rpyHTa — Vi = 36584,38

Tabauma 5
TexHuYecKHEe XapPAKTEPUCTHKHN KATKOB
TexHUYECKHE 1 BapuaHT 2 BapuaHT
XapaKTEPUCTHKU KaTKOB
Mapka kaTka JY-39 A JAY-31 A
Twum xatka MPULICTTHON CaMOXOTHBIN
[IIupuHa ymioTHAEMOR 2.6 1.9
II0JIOCHI, M
MomHocts aBurarend, a.c. | 108 90
Macca kaTka, T 25 16
Hopwma Bpemenu na 100m3, | 0.34 0.41
Mami. - 4
[lena mar. - yaca, py0. 3.02+0.94 = 5.58
3.96
CMmenHas 8,2*100/0,34 |8,2*100/0,41
IPOU3BOIUTEILHOCTh = 2411 = 2000
Ilem = 8,2 * 100 / Hep,
M3/cM
TpynoeMKoCTb 36584,38 /2411 | 36584,38 / 2000
MIPOM3BOJICTBA PabOT = 15,17 = 18,29
T =VH/Ilcm, cm
CTouMOCTh MalIMHO-CMEHBI | 32.47 45.76
Oynba03€epa
Cwmam. - cMm. = Cmami. - g *
8,2, py0.

i
nn
i

Puc. 14. ITueBmoxkoitecHsIit kaTok JY-31A
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4. OxoHyamenvHas NIAHUPOBKA NIOWAOKU OYIb003epoM. I OKOHYATEIbHON
TUTAHUPOBKHU TUIOMIAJIKK TPUMEM TE K€ MapKd OyIbI03€pOB, UYTO M IS CPE3KU
PacCTUTEIHHOTO CJIOA.

CxeMa nBIKeHUS OyibJA03€pOB M0 IJIOMIAIKE — MapauIeIbHBIMU MTPOXOAKAMHU.
JIns pacuera npumensem: EHuP c6. 2 E2-1-36; CHull 4.03.91. ITnomanp ydactka
miaHupoBku — S = 102400 mo.

2.2. HOpHIlOK BBIITOJIHEHUSA I'€COAC3INIECCKOI0 KOHTPOJA IMPHU BLITIOJTHCHUH
IJIAHUPOBOYHBIX 3€MJISTHBIX paGOT Ha CTpOI/ITeJIbHOﬁ mJjiomaake

[lepen HauaaoOM HpPOBENEHUS CTPOUTEIBHBIX PAaOOT HEOOXOAMMO PAaCUUCTUTH
TeppuToputo. BhHauane yOuparOT KyCTapHUKM M JEpEBbs, 3aTEM CpPE3aroT
PACTUTENBHBIM CJIOM, IIPUYEM BEPXHUM IUIOAOPOAHBIA CJIOM OTIPABISAIOT Ha
xpanenue. Hama ctpouTtenbHas momaaka UIMEET 3HAYUTENIBHBIE PAa3MEPBI, TOITOMY
g ymoOcTBa OOECHeUeHUs 3eMJITHBIX pabOT OHa JIEeIUThcs Ha 6 ydacTkoB (3
ydacTKa Il Hachlid M 3 ydacTKa [ BBIEMKH TpyHTa). Bemymeit mammHoi
aBisieTcst ckpernep. /o Hayana miIiaHUPOBOYHBIX padOT HEOOXOIUMO CPOPMUPOBATH
OTKOCHI IO TPAaHUIE HACBIA. KpyTU3HA OTKOCOB — 3TO OTHOILIEHHWE BBICOTHI OTKOCA
HACBINH K €ro OCHOBaHUIO, €€ JIeNaroT TaKoW, 4TOObl HACHIIb ObLIa YCTOMYMBOM U HE
cnoyizasa. To ecTh OTKOC — ATO CcAEpKUBAIOIU (pakTop rpyHTa. JlJIs OTKOCOB Jyylle
UCIIOJIb30BaTh 00JI€€ MJIOTHBIE TPYHTHI, HAIIPUMED CYTIMHOK.

[locne Ttoro, kak OBUIM CO3MaHBI OTKOCHI, YCTAaHABIMBACTCS MePBbIi
TaXeOMETp 3a TpeAeaMH CTPOMTEIBHOW IUTOMAAKK (MOo3umMs 1) Tak, YTOOBI
XOpoIIo ObUI0O BHUIHO TEPBBIM M BTOpoM ydacTku. Ha mgaHHO#M Touke Oynet
MIPOU3BOJIUTHCS KOHTPOJIb CPE3KH TIpyHTAa. BTOpoi TaxeomeTp ycTaHABIMBAaETCS
TaKKe 3a MpeesiaMyd CTPOUTEILHOM IIOMaAKK (MO3MIMA 2) Ha TOYKE, TJC XOPOIIO
OyneT nmpocMaTpuBaThCs 3 U 4 y4acTOK, KOHTPOJb OyAeT MPOU3BOIUTHCS IO HACKITIH
IPYHTA.

Ha mepBoM yuacTke 3eMIIIHBIX pabOT cpe3ka IpyHTa OyleT OCYIIECTBISTHCS
npuienHeiM ckpenepom (puc. 15) ¢ o6bemom kopma 3m3. Mcrone3yercss NaHHBIMA
CKperep AJisi TiepeMelleHus rpyHTa Ha HeOoubiue pacctosaus (10 300 m).

B Hauanme mpomecca, ckpenep cpe3aer TPyHT Ha IIEPBOM Yy4yacTKEe U
nepeMeIaeT ero Ha 2 ¥ 4 y4acToK 10 3JUIMNTHYECKOM TpaekTopuu (puc. 16).
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Puc. 15. Cxema paboThl MPHUIEITHOTO CKpernepa:
a — TPaHCIIOPTHOE TOJIOKEHHE, O — HAOOp, B — pa3rpy3Ka;
1, 3, 6 — TuApOIUIMHIPEI, 2 — 3aClIOHKA; 4 — KOBII; 5 — 3aJIHsS CTEHKA; { — HOX

- {

Puc. 16. CxeMa IBM)XKEHUST CKPETICPOB:
a) oJunric; 0) Cupalib; B) «kBOCBMEPKa»; T') «3Ur3ary»; 1) YCITHOYHO-TIONEpEeUHas;
€) YeIIHOYHO-TIPOI0JIbHAs

[TapannensHo naHHOMY mpoueccy Ha 3 ywacTke paboraer Oyibaosep. OH
PBIXJIUT 3eMIIIO MapauIeIbHBIMU TpoxoakaMu (puc. 17) B Mectax, rae TpeOyeTcs
HauOoJIbIIasl Cpe3Ka IPyHTA. 3aBEPIIMB PBHIXJIEHUE HA BTOPOM Y4acTKe, Oylbao3ep
nepemMeniaercs Ha 5 ywyactok. Jlanee Oymnpao3ep padortaer Ha 2, 4,u 6 IuaHupys
MOBEPXHOCTh OTCHIIIAEMbIX CKpernepaMu CclI0€B Ha yyacTkax 2,4, u 6.
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Puc. 17. Cxema BO3BeaeHUS HACKIITH

He Met 5°
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Kak Tonmpko Oynbpao3ep paspbIxJidil 3eMJII0 Ha 3 ydacTke, B padOTy BCTymaer
cKperep ¢ 06beMoM KoBIna B 10M°. OH cpe3aeT IpyHT Ha 3 Y4aCTKE 3eMIISHBIX PaboT
Y TaK)Ke NepeMEINIAET ero Ha 4 y4acToK.

[Tocne Toro, kak Ha 4 yyacTke ObLI OTCBINAH MEPBbIA CJION IPyHTa, CKpEnep ¢
oObeMoM KoBIma 10M° TepeMemiaercs Ha 5 Y94aCTOK, a CKpemep C KOBIIOM 3M°
nepeMenaeTcs co 2 Ha 4 u 6 y4acToK, I/Ie OCYILECTBISET YKIAJIKy TPYHTa B OTKOCHI
10 MepUMETPy 30HbI HachInK. Cpe3aHHbIN TPYHT € 3 U 5 yYaCTKOB NEPEMEIIAIOT Ha 6
ckpernmepoM ¢ 10-Tu KyOOBBIM KOBIIIOM.

IlepBblii TaxeoMeTp IEpEeMEIIACTCS Ha IUIOMIAAKY, I/A€ IPOCMATPUBAKOTCS
YETBEPTHIA M MIECTOM ydacTku (mo3umus 3), IpOJ0JDKasi KOHTPOIMPOBATH CPE3KY U
YKJIAJKy CJIIOEB IPYHTA.

Bynbpno3ep 3aKOHYMBIIMKI PHIXJIUTH 3€MIIF0 HA IISITOM Y4YacTKe, ITepEeMEIacTCs
Ha 2 y4acTOK, YTOOBI Pa3pOBHSTH TPYHT, 3aT€M MEPEMEIAeTCsl pa3paBHUBATH TPYHT
Ha 4 u 6 yJacTok.

Ha 2 ywacTke TaxeoMeTpoM MpPOW3BOIUTCS HHUBEIHMPOBKA OTCHIMAHHOTO H
BBIPAaBHEHHOTO OyJIbJI03€pOM TpyHTa. 3aT€M Ha y4acTKE HauyMHAEeT paboTaTh KaToK,
yIoTHATh rpyHT. Korga mnepBelif  cioil rpyHTa ObLI  YIUIOTHEH, TaKXke
MIPOU3BOAUTHCS HUBEIUPOBKA. J[aHHbBIE ATOW ChEMKH OLIEHUBAIOTCS JBYMS 3aMEPAMHU
YPOBHSI TIpyHTa — J0 M NIOCJIE Ipoliecca YIUIOTHEHUS, Pa3HULIA MEXY KOTOPBIMH,
BMeCTEe C 00pa3laMH B3ATHIMHU M3 YIJIOTHEHHBIX 30H, MEepeAaércs B CTPOUTEIBHYIO
71a00paToOpUIO Ha MIPOBEPKY CTETICHU YIJIOTHEHHUS.

TaxeomeTp, HaxomsAmIuiics Ha TO3UIMH 1, TepeMeniaeTcs Ha CICAYIOIIYIO
cranHiuio (mo3umms 4), HaXOAAUIYIOCS 3a TpeAeiaMd CTPOUTEIHFHON IUIOMIAJKH.
CraHuus pacrnoiokeHa Tak, 4ToObl ObUI0 y100HO 0003peBath 1,3, 5 u 6 yuactok. K
TOMY BpeMeHH OyJbJ03€p 3aKaHUYMBAE€T BbIpaBHMBaHME TIpyHTAa. Huemmpyertcs
MOBEPXHOCTh 6 yyacTka A0 YIUIOTHEHHWs rpyHTa M mnocie. C mo3uuuu 4 XOopoliio
KOHTpoJiupyercs yyacTku 1,3, U 5, rjje OKOHYaTeJIbHO BBHIPABHUBAETCA 30HA CPE3KU
rpyHTa. Cxema MocjaoWHOM yKJIaJKU FPyHTa MOBTOPSIETCS] HE0OOX0AUMOE KOJIMYECTBO
pa3, MoKa IJIoIAaKa He OyJIeT COOTBETCTBOBATh MPOEKTHBIM OTMETKAM.
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3. TEOJE3WYECKHHN KOHTPO.Ib IIPH BO3BEJEHUA
MHOT O3TAKHBIX 3JAHUM

3.1. XapakTepucTuka 31aHus

[IpoekTOM >KHUIIOTO MHOTO3TAKHOTO MOHOJUTHOTO >Kujioro moma Ha 120
KBapTHP C KapKacoM M3 MOHOJIMTHOTO Kene300eToHa, 16-TH 3TaKHON KOHCTPYKITHH
couetaromeid MOHOJIMTHBIE KOJOHHBI 500 X 500MM ¢ MOHOJWUTHBIMHU TUIOCKHMH
0e30amouHpIMH TIepeKphITUsIMH TodmuHOM 180 MM, apMupoBaHHBIMU KapKacamu
JIBYXCIOMHBIX ceTOK. DYHIAMEHTOM 3[IaHUs CIY>KUT CBAWHBIA OypOHAOMBHOUN THM
KOHCTPYKIIUN OOBbEIMHEHHBIA €IUHBIM POCTBEPKOM B BUJE OOIIEH TUIOCKOW IIIATHI
Mo KOHTYpy 3maHusi W TtommuHod 600 mm. Ha mumTe pacronoeHbl BBITYCKH
apMaTypbl B COOTBETCTBUM CETKOW KOJIOHH JJI KPEIUICHUS OMOPHBIX YacTed ITUX
KOJIOHH.

[TpocTpaHCTBEHHYO JKECTKOCTD 37aHKs 00CCIICUYNBAIOT JICCTHUYHBIC KICTKU H
audTel. [1TaxTel TH(GTOB MOHOJIUTHBIC JKEJIC300€TOHHBIC U3 IJIOCKHUX AJIeMeHTOB. [Tof
nomMoM Ha otMerke -2.500 mpemycMOTpeH MOABAIbHBIA 3TaX, TIE Pa3MEIIaroTCs
WH)KCHEPHBIC CETH, TOMEIICHUE BojoMepHoro ysna ydera XBC, momemieHue uist
pa3MellleHrs BBOJHO-pactpeaenurensHoro ycrpoiictea (BPY). KpoBns 3panus
miockas (OecuepiayHas) ¢ BHyTPEHHUM BOJIOCTOKOM.

Ocnognbie cabapummuvle pazmepsbl 30aHUS:

- YV 3maHusA OAMH MOIBE3MA, MATHAANATh dTaxed, (14 KUIbIXx 3Taxka u
TEXHHYECKUW 3TaX) M TOJIOJIbE. 3AaHUE TPSIMOYTOJILHON (POPMBI, C TPEIACITbHBIMU
pasmepamu B ocsix: 36,820 m. x 12 M. u BeICOTOM 3Taxa - 2.8 M.

23



Texnuko-s3KoHomMuyecKue nokazamenu 30aHusl:

- [Inomane 3actpoiiku 3qanus - 410 m2.

- OO11as miIomaab 31aHUs C YYE€TOM JIOJKHI, BXOJIOB B TIOJNOIbE U MPUIMKOB,
okoJ10 6 231 M2. O6m1as momaab kBaptup 5133 M2,

Texnuueckue xapaxmepucmuku 30aHus (YTOUHSIOTCS TIO pe3yjbTaTam
WHKEHEPHO-TEOJOTUYECKUX HCCIEAOBAaHUN U MCXOAHBIX JaHHBIX OO0 YCIOBHSX
sKcIUTyaTtanuu).  Teruio3amura CTeH  O0eCrneYuBaeTcss BHYTPEHHUM  CIIOEM
ra30CHWIMKATHBIX OJIOKOB W HApPYXKHBIM CJIOE€M OOJIMIIOBOYHOTO KHpIHYa, OOIIas
TOJIIIIMHA HAPYKHBIX cTeH 600 MM.

dyHmaMeHT 3maHus. OypoHaOWBHBIE CBau JUIMHOW 10 8 M. PocTtBepk mon
KOJIOHHBI M CTEHKM >KECTKOCTH — MOHOJIMTHas IIIMTa U3 OeToHa kiacca B25, W6,
F150. Crensl noaBaia OeTOHHBIC MOHOJHMTHBIC. CTEHBI ITOJIBAJIa, COIIPHUKACAIOIITACCS
C TPYHTOM, TUAPOU3ONHUPYIOTCA. JISCTHUYHBIE MapIim  >KeJIe300CTOHHBIE
MoHoJuTHBIE 1.152.1-8.

Kapkac 16-tu sTa)xxHOrO J0Ma 3alpOEKTUPOBAH MO MOHOJUTHON cxeme. B
KauecTBe CTOEK KapkKaca CIy)XaT MOHOJHUTHBIE KOJOHHBI C O€3pUrelbHbIM
MOHOJIUTHBIM TUIOCKUM TEPEKPBITHEM, BJEMEHThl KECTKOCTH — MOHOJIUTHBIC
nuadparmel.

Cerka kosioHH 6X6 M 1 6x4.5 M. Komonus!l ceuenueM 500x500 MM, CTBIK C
TUTUTON TIEPEKPHITHUS MOHOJUTHBIN, paMHbINA. Pazpes3ka KoloHH 0e3 BaHHOW CBapKu B
YPOBHE IUIUT NEPEKPBITUH.

[Tnuter mepexpbiTiii 1 TOKpbITHd ¢ TommuHOoW 180 mMm. CoenuHeHHE MIUT
MEPEKPHITUS. — MOHOJIMTHOE, OOECIEUnBaIOIIee KaK BEPTUKAIBbHYIO HEPa3pe3HOCThb
MEPEKPHITUS, TaK W TOPU30HTaIbHYI0. Bocmpusitue ropu3zoHTaqbHON (BETPOBOM)
Harpy3ku, IMPOCTPAHCTBEHHAS JKECTKOCTh 3/IaHUsI 00ECIEUUBAIOTCS BEPTUKATIBLHBIMU
CTeHKaMH (quadparMamu) K€CTKOCTH.

CTEHKH J>KECTKOCTM MOHOJHUTHBIC >KEJEe300€TOHHBIC, COCTUHEHHBIC MEXKIY
co00¥l TyTeéM MOHOJIMTHBIX CTBHIKOB.

Bricota otaxka xwioro goma mnpuniata 2.8 M. [IpoTtuBomoxkapHbie
MEXCEKIIMOHHBIE  TEPErOPOJIKH, JENAlMe 3JaHhe Ha TOXKApHBIE OTCEKH,
BBITIOJIHSIFOTCSL M3 KEPaM3UTOOETOHHBIX MYCTOTENbIX KamHed (6moxoB) M100 1o
I'OCT 6133-99 Tommuuoi 190 MM 1 mutotHOCTHIO 600 K1/ KYO. M.

KoHcTpykiuun kapkaca JoMa 3alpOeKTHPOBAHbI U3 TSHKEIOro OeToHa Kiacca
B25.
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Puc. 19. Inaun xwnioro roma

3.2. I'eone3nueckoe 000py10BaHUE IPUMEHsSIEMOE /1JI51 KOHTPOJIS BbINOJTHEHUS
CTPOUTEJIBHBIX PA0OT

['eone3nueckre pabOThI B CTPOUTEIBCTBE WIIM T€0AE3UYECKOE COMTPOBOKICHUE
CTPOUTEIBCTBA — 3TO PaOOThI, BBIMOJHIEMbIE CIEHHATMCTAMU T'€0/I€3UNUYECKOM
CITyOBbI MPY BO3BEJCHUU 3/IaHHI, a TAKXKe MOCIEAYIOIUNA KOHTPOJIb UX COCTOSIHUS B
npoiecce sKkciuyaranud. [Ipu mpoBeneHMH reoje3ndeckux padoT HEoO0XO0IUMO
ONPENEIUTh TOYHOE PACIIOJIOKEHUE 3JaHUS WU COOPY)KEHHUS U €ro 3JEMEHTOB B
yepre:kax M Ha MecTHOCTH. CyllecTByeT psii HOPMATUBHBIX JOKYMEHTOB,
ONPENENAOMUX TOYHOCTh BBIYUCICHUNA M IOCTPOCHUW, NPABWIA BO3BEICHMS
IUIAHUPOBOYHBIX JJIEMEHTOB. PelleHne yKa3aHHBIX 3a7a4 OCYILIECTBIAETCS C
MOMOUIBIO T€0AE3UUECKOro MpHOopa, TAKOTO Kak TaXeoMETp.

TaxeoMeTp — T€ONEe3UYECKHM WHCTPYMEHT [UII WU3MEPEHUS PACCTOSHUU,
TOPU30HTAJBHBIX W BEPTHKAIBHBIX YIVIOB. Mcronb3yercss miisl  ONpEeAesIeHHUs
KOOpJMHAT U BBICOT TOUYEK MECTHOCTH IpPH TONOrpapuueckod ChbEMKE MECTHOCTH,
MpU pa30MBOYHBIX pabOTaxX, BBIHOCE HA MECTHOCTh BBICOT M KOOPAMHAT MPOEKTHBIX
TOYEK, NPSIMBIX U OOPATHBIX 3aC€YEK, TPUTOHOMETPUUYECKOTO HUBEJIUPOBAHUSA U T. 1.

[Ipu cTpouTenbCTBE 3/1aHUS, PACCMATPUBAEMOIO B MPOEKTE, MOXKET OBbITh
uCroibp30BaH Taxeomerp Mapku Leica TSO3 R500 5" (puc. 20). Illtatu mms
TaxeoMeTpa UCIOJIb30BAJICS JIEPEBAHHBIM, TaK Kak y Hero Ko3(QQUIUEHT
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TEMIIEPATYPHOTO PACHIMPEHUs MEHBIIE, YeM y amoMmuHueBoro (puc. 21). I[Mogxomut
JUISL TaXEOMETPOB C YIJIOBOM TOYHOCTBIO BhbImIe 5", mjsi orpaxkarene m GNSS
anTeHH. J[nmuna B co6pannom Buzae 107 cm, BeiaBuraercs ao 176 cM, Bec 5,6 kr. A

Tak)Kke COOpHas Bexa ¢ oTpakaTesieM BHHU3Y (puc. 22).

Puc. 20. TaxeomeTp mapku Leica TS03 R500 5"

Tabmuua 7
TexHnyeckne XapakTEpUCTUKHU
Tun npudopa Tun TaxeomeTpa Pyunoii
Hapogsmue BUHTHI beckoneunsle
VYroBbIe U3MEPEHUS YrI10Bas TOYHOCTH 5"
PazpsimHocTh nucries 0,17
be3oTpakaTenbHble H3MEPEHHUS JlanpHOCTh 0€3 oTpakaTens 500 m
TouHOCTH 6€3 oTpaxarens + (2.0 mm + 2.0 ppm)
Bpewms 6e3 oTpaxarens 1 cek.
W3mepeHus Ha OTpakaTellb JlaJIbBHOCTB Ha OTpaXkaTellb 3500 m
TOYHOCTH Ha OTpaxkaTeyb + (1.0 mm + 1.5 ppm)
Bpems Ha oTpaxkarenb 2,4/0,8/<0,15 cek.
JlaibHOCTH Ha MIEHKY 250 m
Komnencatop Tun komnencaropa JIByxoceBast
KOMTIICHCAITUS
JlnanazoHn paboTbl +3.78°
TouHocTh (hukcanmu 1,5"
Meron YeTeipéxoceBast
KOMIIEHCAIUS
3putenbHas Tpyoa YBennueHune 30x
Yroa nonus 3peHus 1°30°
MunumansHoe (HhOKyCHOE 1,55
paccTosiHue
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Okounyanue tadmn. 7

Tun nmpubopa Tun Taxeomerpa Pyunoii
[Tutanue barapes GEB361
Bpewms 3apsiaku 3 - 6,5 yacos
Bpems paboThl 15/30
3amnuce ganubix / KoMmmyHuKamm [TopTe! RS232, USB, Bluetooth,
SD
RS232 Ectb
Bluetooth Ectpb
USB Ectp
KapTtpunaep Ectb
dopmar JaHHBIX GSI/DXF/LandXML/
3a7aHHbIE
noas3oBareaeM ASCII-
(hopmaTsl

BuyTtpennuii ¢popmar JaHHBIX

GSI/DXF / LandXML /
CSV / HactpauBaembie
ASCII-hopmaTs

BHYTpeHHHH naMsAThb

2GB

OO6111e XapaKTepUCTUKH

OHepaI_II/IOHHaH CHUCTCMa

Windows EC7

IIpoueccop

TI OMAP4430 1GHz
Dual-core ARM®

Cortex™ A9 MPCore™
3amuTa OT IMBUIH U BJard IP66
Pabouas Temneparypa —20°C no + 50°C
I"abaputsl mpubopa 173x360x226
Bec ¢ akkymynsTopom 4,3
CtpaHa npou3BOIUTEIND [IBeitnapust
Jlucruie u knaBuarypa Twun nucruies MOHOXPOMHBII

Pazpemenus nucrnes

3,5, 320 x 240, QVGA

Tun knaBuaTypsl

BbykBenHo-11dppoBas 28
KJIQBHII

Kon-Bo ngucruieeB

1

Bropoii nucruien

HE JJOCTYIIEH

KnaBuarypa

OyKBEeHHO-IIM(pOBast

IloncseTka

IMoJOTPECB U NMOACBECTKA
JUCIIJICA U KJIaBUATYPhI

enTpup

Tun nesrpupa

JlazepHbIit

TO4YHOCTE HEHTPUPOBAHMS

15Mmualbm
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TaxeoMeTpa

3.3. 'eone3nueckuii KOHTPOJIb PH BO3BEe€HMU MOHOJIMTHOI0 MHOT03TA:KHOT0
7KMJIOT0 31aHUA

Bce reonesnueckue paboThl, TPOU3BOJAUMBIE ITPU CTPOUTEIBCTBE, BBHITOIHSIIOT
B coorBercTBuU ¢ TpeboBanusimu CII 126.13330.2012 «I'eonme3mueckue pabOTHI B
CTPOUTENIBCTBE» C BKIIOYEHUEM CIICIYIOIIHX JTAIlOB:

— pa30MBKa U MEPEHOC OCEH;

— pa3MeTKa OPUEHTUPOBOYHBIX PUCOK;

— UCIIOJIHUTEIbHAs ChbEMKA.

BHemHioro pa3OMBOYHYIO CeTh 3JaHMs CIEAyeT co3JaBaTh B BHJE
IEOJIE3NYECKON CETH, IYHKThl KOTOPOM 3aKpEIUIAIOT Ha MECTHOCTH. BO BHENIHIONO
Pa30MBOYHYIO CETh 3/]aHUSI BXOJSAT OCHOBHBIEC (TJIaBHBIE) pa30MBOYHBIE OCH, & TAKKE
YTJIbI 3aHus1, 0Opa30BaHHbI IEPECEUEHUEM OCHOBHBIX Pa30MBOYHBIX OCEH.

HuBenupHble ceTH CTPOUTENBHON IUIOIIAJKH M BHEIIHHUE Pa30MBOYHBIE CETH
3IaHUS CIEAYET CO3AaBaTh B BUJE HUBEIUPHBIX XOJI0B, ONMPAIOIINXCS HE MEHEE, YEM
Ha J[Ba pernepa reoe3ndeckoil cetu. IlyHKThl HUBEIMPHOM U TUIAHOBOM Pa30MBOYHBIX
ceTel, KaK MpaBujIo, ClIeyeT COBMENIaTh (AaTh IPUMEP CXEMbl HUBEJIMPHOTO X0/1a U
pa30MBOYHBIX OCEMl).

['eone3nyeckuii KOHTPOJIb TOUHOCTH BbiNoaHEHUss CMP 3akntouaercs:

— B MHCTPYMEHTAJIbHON MpoBepke (PaKTUYECKOTO MOJIOXKEHHUS B IUIAHE U IO
BBICOTE€ KOHCTPYKLIMH 3JaHWS M MHXCHEPHBIX KOMMYHHUKAUMW B IIpOLECCE HX
MOHTaKa U BPEMEHHOT'O 3aKPEIUICHUsI ITYHKTOB I'€0Z€3UUE€CKON OCHOBBI B HATYPE;

— B HUCHOJHUTEIBHOU ChEeMKE (PAKTHUECKOTrO MOJIOKEHUS CMOHTHPOBAHHBIX
KOHCTPYKIMHM B IUIAHE U IO BBICOTE, TOPU3OHTAIBLHOCTH, IIPABUIIBHOCTH IOJIOKECHUS
3aKJIQJHBIX JETAJIEd, a TaKXKEe YacTed 30aHUsI U HWHXEHEPHBIX KOMMYHUKALUN
(moka3zaTb Ha TMpPUMEpPE MCIHOJHUTEIBHBIX CXEM OCHOBHBIX KOHCTPYKIIHM
(dbyHaamMeHTa, KOJIOHH U CTE€H, EPEKPBITHS).

NHcTpyMeHTaNIbHBIN (T€0/1e3MUYE€CKU) KOHTPOJIb TOYHOCTH T€OMETPUUYECKUX
MapaMeTPOB 3aHUS 3AKIIOYAETCS B IPOBEPKE COOTBETCTBUS ITOJIOKEHHS JIIEMEHTOB
KOHCTPYKIMHM, YacTel 3/laHMUsl U WHXKEHEPHBIX CETEH MPOEKTHBIM TPeOOBaHUSM B
MpoILIecCe UX BO3BEACHHUSI U MOCIE CHATHS 3JIEMEHTOB ONATYOKH.
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[InaHOBOE M BBICOTHOE IIOJIOKEHUE DJIEMEHTOB, KOHCTPYKIMH M 4YacTe
3/1aHHSI, UX BEPTUKAIBHOCTD, MOJOKECHHUE 3aKIAJHBIX JETAlEe CIEAyeT ONpEHEsTh
OT 3HAKOB BHYTPEHHEW pa30MBOUYHOI CETH 3/1aHUS WJIM OPUEHTUPOB, a IJIEMEHTOB
MH)XCHEPHOW CeTH — OT 3HAKOB pa30MBOYHOW CETH 3JaHUs WJIM OT TOYEK
KaIlluTaJbHbIX 3/1aHUHN («IIPUBSI3KAY).

[TorpemHoCTh U3MEPEHUH B MPOLIECCE UHCTPYMEHTAIBHOTO (T€0€3UYECKOTO)
KOHTPOJISI TOYHOCTH TI'E€OMETPUUYECKHMX I1apaMETpPOB 3[aHUsA, B TOM YHCIE IIPU
MCIIOJTHUTENIbHBIX ChEMKaX WH)KEHEPHBIX CETel JOJKHA ObITh He 0oJee BETMYMHBI
OTKJIOHEHHUW,  JIOMYCKA€MbIX  CTPOUTEIBHBIMM  HOpPMamMd W IPaBUJIAMH,
roCyJAapCTBEHHbIMH CTaHAApPTAMH WM NPOEKTHOM JOKYMEHTauueu (ykaszarb Ui
BCEX 3JIEMEHTOB Kapkaca o Hopmam CIT u CHulI). [1, 2].

Pe3ynpTaThl reoe3nyeckoi (MHCTPYMEHTAIbHOW) MPOBEPKHA JOHKHBI OBITh
3auKCUpOBaHbl B 00IIEM XKypHajie paboT, a TakKe COCTABIICHBI HMCIOJHUTEIbHbIC
CXEMBbI B 4epTexkH ( MpeACTABUTH M03JIEMEHTHO HA OJJUH YJIeMeHT Ka:KA0ro BU/IA).

3.3.1. IToa3zeMHas 4acTh 34aHUA

Bo3Benenue noi3eMHON YacTH 3jaHKsI OTHOCUTCS K paboTaM HyJIEBOTO IIUKJIA,
cocTtaB pabOT KOTOPOro BXOJAAT pabOThl MO BO3BEACHUIO (PYHIAMEHTOB (COOPHBIX,
MOHOJIUTHBIX, CBAWHBIX U T. 1.).

[Ton3emHast yacTp 37aHUS BKIIIOYaeT B ceOsl (pyHIaMEHTHI, (yHIaMEHTHBIE
OaJIK1, CTEHbI IO/IBAJIOB, IEPEKPBITHS HAJT TOA3EMHOM YaCThIO 3JaHUS.

Pazbueka oceti 30anus u 8blcomnvlx ommemox:

Bo3Bengenne mnoazeMHol yactu (YCTpOMCTBO (PYHIAMEHTOB, IOJBAJIOB,
TpyOOIIPOBOJIOB U T. I1.) COCTOUT U3 TPEX OCHOBHBIX IIUKJIOB:

1) reone3nueckue pabOThI — pa3OMBKa OCeil 3/aHsI, 00SCIIeUYCHHE W TIPOBEPKa
BBICOTHBIX OTMETOK;

2) BO3BEJICHUE MOJI3EMHON YacTH 31aHus;

3) BBIBEpKa MOHTQ)KHOTO TOPU30HTA, COCTABJICHUE WCIOJHUTEIBHON CXEMBI,
aKTOB Ha CKPBIThIE padOThI, c1aua 3aKa3yuKy (10 0OpaTHOM 3aChINKHU Ma3yXx).

Bo3BeaeHne noa3eMHOM 4YacTH 37aHUS IPOU3BOMAATCS IIOCIIE BBIOJIHEHUS
paboT MO TOJATOTOBKE CTPOUTEIHHOMW IJIOMAIKH (TIOATOTOBUTENbHBIE PAaOOTHI) U
3eMJISIHBIX PaboT (MTAHUPOBKA IJIOIIAAKH, OTPhIBKA TPAHIICH U KOTJIOBAHOB).

[Ipy BO3BEIEHMM MOHOJIMTHBIX 3JaHUM U HWHKEHEPHBIX COOPYKEHUU IS
MEPEHECEHUs NMPOEKTa B HATYPy BBINOJIHAIOT T'€0JIe3MUYeCKue pa3OMBOYHbIE pabOTHI,
KOTOpbIE€ TOJPA3JeslOT Ha OCHOBHbIE M JeTalibHble. OCHOBHBIE T€0J€3MYECKUE
pa30MBOYHBIE PaOOTHl 3aKIIOYAIOTCS B MOCTPOEHUUM HA MECTHOCTH TJIaBHBIX U
OCHOBHBIX OCEW 3JaHUN U COOPYKEHHUI.

['MaBHBIMU OCSIMM  3/IaHHMSI WM COOPYXKEHUS SIBJISIOTCA JBE JIMHUU,
MepeceKaImecss MoJ MPSMbIM YIJIOM, OTHOCHUTEIBHO KOTOPBIX 3JaHUE WM
COOPYKEHHE pacrojaraercss CUMMETPpUYHO. OCHOBHBIMHM OCSIMHU SIBJISIFOTCS JIMHHM,
ONPENENAIOIME KOHTYDP 3[aHUs WIA COOPYKEHUS B IUIAaHE, M MOAPA3JAEISAIOTCS OHU
Ha MPOJAOJBHBIE U IOIEepeYHble. [ TaBHbIE U OCHOBHBIE OCH CIIYXaT I'€0JI€3U4ECKOM
OCHOBOM JJTsI IETaIbHBIX Pa30MBOYHBIX Pa0OT.
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['maBHBIE OCHM pa30MBAIOT B TEX ClydasX, KOIJa 3/aHUE WM COOpPYKCHHE
UMEET CIOXKHYI0 KOH(QUTYypaluio U OOJiblIME pa3Mephl, a TaKKe Korja rpymma
3JIaHUI TECHO CBs3aHa MEX1y COO0M TEXHOJIOTHYECKUMHU MPOIIeCCaMHu.

W cxoTHBIMU MTPOEKTHBIMU JAHHBIMU JIJIS1 pa30MBKU TJIABHBIX U OCHOBHBIX OCEH
3IaHU U COOPY)KEHHUH CIIy)aT TEeHEpajIbHBIM IJIaH CTPOUTENHHON IUIOMIAAKH,
apXUTEKTYPHO-CTPOUTENIbHBIE paboUre 1 pa30UBOYHBIE UEPTEKH.

l'eooe3zuueckue pabomwvl npu ycmpoucmee QYHOAMeHMOS 3aKIOUYalOTCsS B
pa30MBKE M 3aKpEIJICHUH OCEH, MPOBEPKE OTMETKHM OCHOBAHMS, BHIPABHUBAHUA U
MOATrOTOBKE OCHOBaHMS. OCH 3aKpEIUIsIOTCS Ha 0OHOCKAX.

[lomokeHne B TIaHE HAPYKHBIX TpaHEHl JIGHTOYHBIX (PYHIAMEHTOB
(UKCUPYIOT MIHYPOM-TIPUYAIIKONW, KOTOPBIH HATATHBAIOT MEXKIY METaUTMYECKAMHU
mteipsiMu. [lepen MoHTakoM cOOpPHBIX (PYyHIaMEHTOB MPOU3BOJIUTCS T€OAC3UUECKast
pa30MBKa MecTa WX yCTaHOBKH (puc. 23). JlJIs 3TOro 1o NEepUMETpy 3JIaHUs, IO
OpOBKE WJIM TOJIBKO IO €ro yrijam, ycTpauBaeTcsi oOHocka 1 (cruomHas wiau
NpephIBUCTAst) 3aTeM HATATHBACTCS MPOBOJIOKA 3, KOTOpas 0003HAYACT MOJIOKECHHUE
oceil 4, U C TMOMOUIBIO OTBECOB TOYKM HMX IEPECEUEHHsS] MEPEHOCITCS Ha JTHO
KOTJIOBaHa (WJIM TPAHILIEU) U 3aKPETUISIOTCS IITHIPSIMHU.

Ha rmmHHUCTBIX TpyHTaX Ha BBIPOBHEHHOE OCHOBAaHUE HACBHIMACTCS IecyaHas
noaymika tonmuHon 10 cM, 1 Ha Hee ykJajabiBatoTCsa PyHIaMeHTHbIE Os10ku. (JlaTh
OIHMCaHUE METOJIa Ie0Ie3MUECKOr0 KOHTPOJISL ATON OIepaIi).

DOnemMeHThl (PyHIAaMEHTOB HE JOIMYCKAETCsl YCTAHABIMBATH HAa Pa3pbIXJICHHBIN
WM HachblIHOW TpyHT. Takod TpyHT ynansercs, a oOpa3oBaBlIeecs YIIIyOJICHHE
3aMoHAETCA TecKoM win 1meOHeM. [IpoekTHoe MOJOoKEeHHE OTMETOK OCHOBAHWS
dbukcupyercs Ha HCIOIHUTEIBHOW CXeMe€ W HE JOKHO HMETh OTpPUIIATEIbHBIX
3HAYEHUN (HUKE MPOEKTHOM OTMETKH).

Puc. 23. T'eone3nueckas pa3dbuBka cTosi0uaThIX PyHIaMEHTOB: 1 — 0OHOCKA;
2,8 — pucku; 3 — NpoOBOJIOKA; 4 — MOJIOkKEHUE PAa30MBOYHBIX OCel Ha OOHOCKE;
5 — oTBec; 6 — KOABIIKU-(PUKCATOPBI; / — (QPyHIaMEHT
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l'eoode3uueckuii KOHMpPOIL NPU B038€0EHUU CBAUHBIX PYHOAMEHMOB

[Ipu ycTpoiicTBe cBaliHBIX (DYHIAMEHTOB CBaW WJIM CBailHOE IOJIE€ pa30MBAIOT
Ha OCHOBE OCEM 3[aHMsI WM COOPYKEHHsS M IUIaHa cBaiHOro mnois. [lmaHoBoe
MOJIO)KEHUE CBall pa30oMBalOT crocoO0amMu CTBOPHOM M yriIoBOM 3aceuku. LleHTpsr
CBall 3aKPEIUISIIOT BPEMEHHBIMH JICPEBSIHHBIMH KOJBSIMH WIM METALUINYECKUMU
mThIpsiMUA. KOHTPOJIb BBICOTHOTO MOJOXKEHUS CBail MpHU 3a0UBKE UX OCYIECTBISIOT
METOJOM TI€OMETPUYECKOT0 HUBEIUPOBAHUS C IPUMEHEHUEM HABECHOM pEUKHU
(moka3ath cxemy 3amepa B pa3pese).

[To oxoHuaHuio ycTpoicTBa OypOHAaOMBHBIX CBalli Ha OTOJIOBOK BBIHOCST
OTMETKM HHM3a POCTBEPKA, IO KOTOPBIM NPOU3BOAAT CBEPKY cBail. B 3akmroueHue
MIPOU3BOAAT  UCIIOJIHUTEIBHYIO CBEMKY CBalHONO MO M COCTABJISIEOT
WCIIOJIHUTENIbHYIO CXE€MY, Ha KOTOPOWM MOKa3bIBAIOT OTKJIOHEHHUS LIEHTPOB CBail OT
IIPOEKTHOTO  TOJIOKEHUST M  OTMETKM BEpXa CpPEe3HbIX CBail  (MpUBECTH
UCIIOJIHUTEILHYIO CXEMY).

l'eooe3uueckuti  KoHmponb  npu  B8038€0eHUU  PYHOAMEHMO8  NOO
Jrcene300emonHvle MOHOAUMHbLE, COOPHbBIE UU CMATIbHbIE KOJIOHHDYL.

[Tpu HEBO3MOXKXHOCTH YCTpOMCTBA (yHJIaMEHTa MEJIKOTO 3aJI0’KEHUS B Cilydae
HEJ0CTaTOYHOW HECYIIEH CIIOCOOHOCTH BEPXHUX CIIOEB I'PYHTA IPUMEHSIOT CBAalHbIE
(GyHIIaMEHThl — KOMIUIEKC CBail, OOBEIMHEHHBIX B €IMHYI KOHCTPYKIIMIO,
NEepeslalollyl0 Harpy3ky Ha ocHoBaHHe. KOHCTPYKTHBHO CBailHBbIH (yHIaMEHT
COCTOUT U3 CBaW pa3IMYHOW KOHCTPYKLIHMHU U POCTBEpKA. CBast — 3TO MOJHOCTHIO WIIH
YaCTUYHO NOTPY>KEHHBI B TPYHT CTEPXKEHb, CIYKAIlMK JIJIs Tepelayd TaBJICHUS OT
COOPY’KE€HHUS Ha HIKEJIEKAIUE CIION TPYHTA.

PoctBepk — pacnpenenurtenbHas Oalka WM IUIMTA, OOBEIUHSIONIAS TOJIOBBI
CBaili M THepepacrnpeAessIloNe Ha HHUX Harpy3ky OT BbIIIEPACIOIO0KEHHBIX
KOHCTPYKIMM. Pa3nnyaroT BBICOKHHA POCTBEPK, €CIM €ro MOJAOIIBA PaCIOIaracTcs
BBIIIE NTOBEPXHOCTU I'PYHTA, U HU3KUHM POCTBEPK, €CIM €ro MOJOLIBA ONUPAECTCS Ha
IPYHT WK 3ariyOnsiercss B HeM (IOKa3aTh IUTaH M pa3pe3 POCTBEpKA C yKa3aHHUEM
KOHTPOJIMPYEMBIX TOUYEK, YPOBHEU U OCeil).

CBanm ABISIFOTCS  OCHOBHBIM  KOHCTPYKTHMBHBIM ~ 3JIEMEHTOM  CBalHOTO
¢ynnamenta. VIMEHHO OHHM TO3BOJISIIOT MEpelaTh AABIEHUE OT COOPYKEHMsI Ha
riyOOKO pacrosiokKeHHbIE MJIOTHBIE CJIOW TpyHTa. [lomMuMO 3TOro0, cBau ymjaoTHSAIOT
OKPYXKAIOIIMA WX TPYHT H TEM CaMbIM YJIY4YIIAOT €ro MEXaHWYECKHUe
XapaKTEPUCTHUKHU.

IIpu pa3buBke (yHIAMEHTOB IMOJ CTaJbHbIE KOJOHHBI 0COOOE€ BHUMaHUE
MPUAAETCS TOPU30HTATILHOCTH OMOPHON MOBEPXHOCTH (PYHJIAMEHTa U COOTBETCTBHUIO
ee MPOEeKTHON oTMmeTKe. [laxke HeOosblINe YKIOHBI OMOPHOM MOBEPXHOCTH MOTYT
BbI3BaTh 3HAYUTENIbHbIE OTKJIOHEHHS OCH KOJIOHHBI OT BEPTUKAIU. BhicOKas TOUHOCTD
pa3OuBKM ocell (yHIaMEHTa B IUIAHE JAMKTYETCS HEOOXOJUMOCTBIO YCTAHOBKHU
KpEensMX KOJOHHY K (pyHIAMEHTY aHKEpPHBIX OOJTOB B MPOEKTHOE MOJIOKEHUE C
olnOKoM, He mpeBblnameid 5 MM. [Ipu momouw Teo10/IMTa, YCTAaHOBICHHOTO Ha
OJIHOM M3 CTBOPHBIX 3HAKOB, MPOJOJBHBIE U IMONEPEYHBIE OCH KOJIOHH BBIHOCAT Ha
onayyoky (yHgamMeHTa. 3aTeM B CTBOPE KaXKJOW OCH yCTAHABJIMBAETCS IIA0JIOH Ha
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YeThIpe AHKEPHBIX 00JITa, Ha3bIBaeMbId KOHAYKTOpoM. KOHAYyKTOp mpencTaBisieT
c000i1 )KECTKYIO0 METAJUTHUECKYIO paMy, Ha KOTOPOi HaHECEHbl YCTAHOBOYHBIE PUCKH
M TIPOCBEPJICHBI OTBEPCTHS Ui OONTOB. PaccTOSHUS MEXIYy OTBEPCTUSIMH PaBHEI
3aJ]aHHBIM MIPOCKTHBIM pa3MepaM. BoJdThl yaepKMBaIOTCS Ha KOHAYKTOPE TaiiKkamd,
MO3BOJISIFOIIMMHU MEHSTHh TOJIOXKEHHE BepXa KakJoro 0oJita Mo BBICOTE. Y CTaHOBKA
KOHJIyKTOpPa COCTOMT B COBMEHICHHU PUCOK X-X* m Y-Y* c cOOTBETCTBYIOUIMMHU
METKaMU Ha OOHOCKE U B IOJbEME WIIM OITyCKaHUHM OONTa JI0 MPOSKTHOH OTMETKH.
BeIBepka yCTaHOBIICHHBIX aHKEPHBIX OOJITOB MPOHM3BOIUTCS 1O OCTOHHPOBAHUSI.
W3MepsiroT pacCTOSHUS 0 LEHTPOB OOJITOB W TPOBEPSIOT MPABWIBHOCTh UX
B3aWMHOTO PACIIOJIOKEHUS, 2 OTMETKU Bepxa OOJITOB ONPEACTSIOT TeOMETPHYECKUM
HUBEJIMpOBaHUEM (puc. 24).

Crema_gpeawudfudu padom npu nodoug  demowsess  Cstecu

)
— pawam & dyneepox

-a fmpeodune s w0
2-afmademanocrcumens  CF E5,
3-dipowge ¢ dowofiod Bozpyacon

SR =TT

F-nodmor mu,

F-nmrue

T-sinzogdra

Puc. 24. Bo3BeaeHNE MOHOIUTHBIX KeJIe300€TOHHBIX (DYHIAMEHTOB TI0T
KOJIOHHBI

Pe3ynpTarsl BHIBEPKH BBINMMCHIBAIOT HA HCIOJHUTEIBHYKO CXeMy. Tak Kak B
npoiecce OETOHUPOBAHUS MOJOKEHHE aHKEPHBIX 0OJITOB MOXKET U3MEHUTHCS, BHOBb
MPOBEPSIOT WX YCTAHOBKY JO OKOHYATEJIhHOTO 3aTBEepJieBaHMsl OE€TOHA W TIpH
HEOOXOJMMOCTA BHOCSIT WCHpaBICHUA. BTopuuHOE oOmpeneneHrne TMOJOKECHUS
AHKEpHBIX OOJITOB B IJIaHE M MO BBICOTE BBIMOJIHSIIOT MOCHE OETOHUPOBAHMS
(GyHIaAMEHTOB M 3aHOCST MOJYYCHHBIC IaHHBIE HA Ty K€ UCTIOJHUTEIBHYIO CXEMY U B
MpuiIaraeMyro K Hed BEIOMOCTh OTMETOK OONTOB M Bepxa (yHIaMeHTa KOJOHH
(mpuBecTH NPUMeEP UCIOJTHUTEIBbHON CXEMBbI).
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[Ipu BBITIOJIHEHWMH MOHTAXKHBIX PAOOT MO YCTAHOBKE CHCTEM OMAIYOKH WITU
TOTOBBIX K€JI€300€TOHHBIX, METAJUTMYECKUX KOHCTPYKIUNA CTPOUTEIbHBIMU HOPMAMHU
U TpaBWIAMH, TEXHOJOTMUYECKUMHU KapTaMu, MPOEKTaMu IPOM3BOJCTBA padoT
OpeAyCMaTpPUBAETCSl HU3MEPUTENbHBIM KOHTPOJIb TE€OMETPUUYECKUX IapaMETPOB,
XapaKTEepU3yIUIUX IPOCKTHOE U IPOCTPAHCTBEHHOE UX MOJIOKEHHUE.

['eomeTprueckoil OCHOBOM AJIsI YCTAHOBKA KOHCTPYKUMU U ONEPATUBHBIX UX
IPOBEPOK CIY>KUT TeoJie3nuecKkasi BHYTPEHHsSI pa30MBOYHAs CETh dTaxa (spyca) u
PE3YNbTATHI JETATHHBIX PA30MBOYHBIX Pa0OT MO BHIHOCY MOHTAXHBIX, YCTAHOBOYHBIX
WJIA BCIIOMOTaTEJIbHBIX OCEH.

Yempoiicmeo onanyoxku cmen u KOANOHH BBITIOTHSIOT HA OCHOBAaHUU CXEMBI
pa3ouBku. OT MOHTQXXHBIX OCEH J0 BHYTPEHHETO KOHTypa ONallyOKU IO BCEMY €€
MEPUMETPY C TOMOIIBIO PYJETKHA IMPOU3BOJMUTCS Pa3METKa YCTAaHOBOYHBIX OCEH,
KOTOpble (UKCUPYIOTCS HAa TEPEKPHITUM CTPOUTEIBHBIM  KapaHmamioMm. B
0003HAYEHHBIN  KOHTYp  KpemsTcsi  JepeBsiHHbIE  Masku  (KOHIYKTOPBHI),
COOTBETCTBYIOIIUE IUPUHE CTEHBI U CTAJbHBIC CTEPXKHH ISl (DUKCAIIUU IIUTOBBIX
nanesneid. [1o BBIMOJIHEHHON pa3MEeTKEe MECT YCTAHOBKHU IIMTOB MOHTHPYIOT IAHENH,
PACKPEIUISIOT X MPU MOMOIIU MOJAKOCOB, COCIMHAIOT MEXKIY COOOM M MPOU3BOJISAT
BBIBEPKY YCTAaHOBJICHHOIO KOHTYpa OMalyOKH NyTeM H3MEpPEHUN pacCTOSHUN OT
MOHTaXHbIX oOcel. KOHTpOJbHBIE H3MEpPEHHsS] MPOU3BOAAT B JBYX KpaWHUX
MOJIOKEHUSX HUKHEH ee JacTu. J[Jis MUTOB IIMHOM Oojiee NBYX METPOB MPOMEPHI
OCYIIECTBIIIOTCS uyepe3 Kakapie 1500 M.

Kpome BbICTaBi€HHS IUIAHOBOTO TMOJIOKEHUS HHMXKHEHW YacTU COOPYKECHUU
JOTIOJTHUTEIIBHO BBIBEPSETCS BEPTUKAIBHOCTH (OTBECHOCTH) KX 01
YCTAaHABJIMBAEMOW KOHCTPYKIIMU. B 3aBUCMMOCTH OT BBICOTHI IOBEPSIEMBIX
COOPY’KEHUW MPUMEHSIOTCS pa3JInuyHble NHCTPYMEHTBI U CIOCOOBI M3MepeHuid. Eciu
BBICOTA JIOCTUTAET CBBIIIE TPEX METPOB, MPUMEHSIOT YK€ ONTHYECKUE TEOOIUTHI,
Ja3epHbIe HUBEIMPBI, MOCTPOUTEIb TUIOCKOCTel (Hampumep, PLS-5), anexTpoHHbIC
TaXeOMETPBHI.

N3MepeHuss BEpPTUKAIBHOCTH MOBEPXHOCTEW COOPYKEHUU ONPEHEISIOTCS
CICAYIOIIUMHU CIIOCO0aAMU:

- C TMPUMEHEHHEM TEOJ0JIUTa W JMHEHKH, TMPU YCTAaHOBKE MpuOOpa Ha
MOHTa)XHOM OCH;

- C  WCIOJBb30BAHMEM  DJJIEKTPOHHOTO  TaxeoMeTpa,  HU3MEPSIEMOro
TOPU30HTAIBLHOTO TMPOJOKEHUS OT TOYEK CTOSHUS TMpubopa A0 HIDKHEH U
COOTBETCTBEHHO BEPXHEUN YaCTU COOPYKEHUS.

Ilo oxkoHYaHMH O0ETOHMPOBAHUS NPOBOASAT HCHOJHHUTEJbHYI) CbhEMKY
POCTBEPKOB B IIaHE W MO BbIcoTe. JIJisi CheMKU B IJIaHE HAa BEpXHUE U OOKOBBIE
rpaHd (PyHJIaMEHTOB BHOBBH NEpeHOCIT ocu. OT MepeHECEeHHBIX Oced JenaroT
U3MEPEHHSI U MO PA3HOCTU MEXAY M3MEPEHHBIMH U IMPOEKTHBIMH PACCTOSHUSAMU
ONPENENSAIOT UX OTKIIOHEHUS.

[locne TOro kKak pOCTBEPKHM W CBaM 3aJMUThl, a OETOH HaOpand MPOUYHOCTH,
yCTaHaBIIMBAETCsA oONajxyOKa s 3aJWBKM MOHOJUTHOM IUTHL. [l 3Toro
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MPOCTPAHCTBO MEXIY POCTBEPKOM HHBEIUPYETCS, TPYHT BBIPABHUBAETCS, 3aTeM
3achIMaeTcs MeCKOM, YIUIOTHsIETCS] M HUBenupyeTrcs. Jlanee mpousBoasaTcss paboThl Mo
BS3KE apMoKapkaca JUig TII0Jla IIOKOJIBHOTO OJTaXka, a TaKKe I KOJIOHH.
MecToroio)keHre KOJIOHH OMpeeIeTCss METOJIOM BBIHOCA TOYEK B HATYpPY, TaKXKe,
KaK U CBail (MpUBECTH CXeMYy BHIHOCKHU KOJIOHH).

B apMoxapkace a1t KOJIOHH MTPOBEPSETCS BEPTHKAIBHOCTh apMAaTyphI, a TAKXKe
BBITIOJTHSIOTCS TE€OMETPUUYECKHE TMPOMEPHI: IHUPHWHA, [JIMHA ¥ JHaroHajH.
BepTukanbHOCTB NPOBEPSAETCS TAXEOMETPOM (IIPMBECTH IIPUMeEP CXEMBbI).

[locme TOro Kak apMoKapkKac IUIUTHI 3aJUT OETOHOM, BBIMOJHIETCA
BBIPaBHMBAHME IO MasikaM. 3aT€M HHUBEIMPYETCs MOBEPXHOCTH MIHUTH. Korma 6eton
3aTBepAesl, MOXHO TMPOU3BOAWTH OETOHUPOBAHWME KOJMOHH. Jlms 3TOoro ot
apMOKapkaca oOTcTymaloT 2-3cM, TeM CcaMblM OTMEYaeM, TIJe JOJDKHA
yCTaHaBIMBaThCs omanyOka. [lo 3aBepiieHHIO yCTaHOBKM OManyOKH MPOBEPSieM ee
BEePTUKAIBHOCTh. [lpom3Bomstcs Te ke paboThl, YTO W TIPH OMNpPEICICHUU
BEPTUKAIBHOCTU apMoOKapkaca. [IpoBOIUTHCS KOHTPOJIb BEPTHUKAIBHOCTU KOJIOHH U
nociie cHATHs onanyoku. [IpoBepka NporcXoIuT TaXeOMETPOM (AaTh CXemy).

3aBepuiaromMii  3Tall  MpPU  BO3BEACHUU MOA3EMHOM 4YacTW 3AaHUA —
VCMAHABAUBAemest ONaLyoKa OJist MOHOJUMHOU NAUMbL IEPEKPBITUS (pHUC. 25)
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Puc. 25. CxeMa paccTaHOBKH ONATyOOUYHON CUCTEMBI:
1 — nany0a (dhanepa TaMmuHUpPOBAHHASI, TOIMIMHON 18 nmu 21Mm);
2 — mpojoJibHAsA HecyIlas 0anka; 3 — mornepevyHas pacnpeeauTesbHas 0anka;
4 — BUJIKa YHUBEpCaAJIbHAs; 5 — CTOIKa OTIOpHAs TeJIeCKONMUYecKas; 6 — TpeHora

COopky omasiyOKd MOHOJMTHOTO TEPEKPBITUS HEOOXOAMMO BBITIONHATH B
COOTBETCTBHUM C pPa0OUYUMH YepTe)KaMH M TPOSKTOM ONAITYOKH B CIEIYIOIICH
TEXHOJIOTHYECKOMN MOCJIeI0BATEILHOCTH:

- pa3MeTKa Ha TUTHTE MEPEKPHITHS dTaka MECT YCTAHOBKH CTOCK;

- YCTaHOBKA MHBEHTAPHBIX CTOEK ONAITYOKH;
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- YKJIaJ[Ka HeCyIIMX 0ajoK Ha MHBEHTAPHbBIEC CTOMKHY,;

- YKJIaJIKa pacipeieTuTENbHBIX OAJIOK M0 BEPXY HECYIIIUX;

- YKJIaJiKa JJUCTOB (paHepsl (1aayObl) 10 pacipeIeIuTeIbHbIM OalikaM;

- cOopka onanyOKku OajoK MEPEKPHITUS M MPUMBIKAHUN K KeIe300€TOHHBIM
KOJIOHHAM;

- YCTaHOBKA I10 TIEPUMETPY TOpIIeBOI (OOPTOBOI) OmMamyoKu;

- NpUe€M TOTOBOM OMaTyOKH IUIUTHI TEPEKPBHITHS MacTepoMm (mpopadbom) u
MpeIbSIBICHUE €€ TEXHUYECKOMY HAA30py 3aKa3uuKa;

- oopmIIeHHE, B YCTAHOBJICHHOM TIOPSJIKE, AKTa U UCHOJTHUTEIbHON CXeMbl
OCBH/I€TEJIbCTBOBAHUA CKPBITHIX PadoT (MPUBECTH MPUMEP CXEMBbI).

B mpoekTe Tpebyercs yka3zaTh CriocOObI KOHTPOJISI HauOoJiee OTBETCTBECHHBIX
TOYEK ISl IPOBEPKH TOPU3OHTATBHOCTH, BEPTUKAITBHOCTH U COOCHOCTH BO3BOIMMBIX
KOHCTPYKIIMM B COOTBETCTBUH C MPOEKTOM, IIPU BBIIIOJHEHNH BCeX omnepauni. laTh
npuMep ¢pparmMeHTa o0uUIed UCIOJHUTEIbHON CXeMbl IUIUTHI NEePeKPbITUSA (WU
NMOKPBITUSA) A0 U MOCJTe 0eTOHUPOBAHMS.

[Tocne ycTtaHOBKM OmnaiayOKu, K apMaType, BBIXOASIICH U3 MOHOJUTHBIX CTEH,
BSDKETCSI apMOKapKac IUTMTHI MEPEKPBITUS, U 3aiuBaeTcst 0eToHoM. [locne 3anuBKw,
OCTOHHass CMECh PABHOMEPHO pacHpelesseTcs, a 3aTeM HHUBeIupyeTcs. Takas
UCIIOJIHUTENIbHAs CXeMa, IpPU YCIOBUU COOJIOJCHUS CTPOUTEIBHBIX HOPM H
JIOTTYCTUMBIX OTKJIOHEHUU OT HHX, SIBJISIETCS OCHOBAHUEM JUJISl BBIJAUYHM Pa3pEIICHHUS
Ha JaJIbHEHIIIee MPOU3BOJCTBO CTPOUTEIHHBIX PabOT HAa HMCXOJHOM MOHTaXHOM
TOPU30HTE.

3.3.2. HagzemHas yacThb 31aHUs

CoBpeMEHHBII1 ypOBEHb pPAa3BUTHSA KalUTAJBLHOTO CTPOMUTENIBLCTBA TpPeOyeT
MOCTPOCHHUS JIOKAJIBHON T€0/€3MUeCKOM pa30MBOYHON OCHOBBI JJIsi IIPOU3BOICTBA
CTPOUTEIHLHO-MOHTAXHBIX PabOT MPU BO3BEICHUU BHICOTHBIX MOHOJUTHBIX 3IaHHM.
Ee co3mator B Bujie BHEIITHENW OCHOBBI, PACIIOJIOKEHHOM BHE BO3BOJIUMOTO O0BEKTA, U
BHYTPEHHEM, pa3MEIlaeMOW BHYTPH 31aHUsA. BHEIIHIOIO TIeoAe3UYecKyl0 OCHOBY
3aKpEIUIIIOT  OCEBBIMM  3HAKaMM Ha 3€MHOM  TOBEPXHOCTH. BHyTpeHH:s
reo/ie3nyecKkasl OCHOBA CO3/1A€TCSl OT IMYHKTOB BHEIIHEW T'€OJE€3MYECKOM OCHOBBI Ha
HMCXOJAHOM TOPHU30HTE 3JaHUsI WIH COOpykeHHusA. CIyKUT OHa Uil MOHTaxa
ONaJlyOKM M KOHCTPYKLMI HaJ3€MHOW 4YacTHU 3[aHUs, a TaKXKe TEXHOJOTMYECKOIro
o0opyoBaHusi BHYTpH €ro. Tak Kak cXema OCHOBBI IOBTOPSIET N€OMETPUUYECKYIO
CXEMY PacCMOJIOKECHUS OCEH 3[1aHMs, €€ Ha3bIBAIOT OCEBOM Me0AE3UYECKON OCHOBOM.

Bo3BeneHne KpynHbIX 34aHUKA TO3BOJISIET IIPU NPOESKTUPOBAHUU U MIOCTPOCHUU
JIOKQJIbHOM CETH COBMEUIATh €€ CTOPOHBI C OCHOBHBIMM M IMPOMEXKYTOUYHBIMHU
OCSIMH 3JIaHMM WJIM pacrojiarath MapajuielbHO UM, oOJserdas IIOCJIEAYIOIIUE
reO/Ie3NYECKUE MOCTPOCHUS NPU BO3BEACHUM 34aHUM. B Takom ciaydae TOYHOCTH
MOJIOKEHUSI TIYHKTOB JIOKAJILHOM OCEBOW OCHOBBI OyJeT OOyCIOBIMBATHCS
TpeOyeMOi TOUHOCTBIO TIOJI0XKEeHUS pa30uBoUHbIX oceit.  [1,2,3].

Hanbonee Haa&XHBIM U TPOCTHIM BHUJIOM BHEIIHEW OCHOBBI SIBJISIETCSI OCeBast
reojie3nyecKkasl OCHOBA, IMYHKTHI KOTOPOW pacIioiararoT Ha BBIXOJIaX OCHOBHBIX U
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MIPOMEKYTOUHBIX pa30MBOYHBIX OCEH 37JaHUSI WU COOPYKCHUS. BHEIIHSSI TOKaIbHAS
reojie3uueckasi pa3OMBOYHAasT OCHOBa JOJDKHa (DUKCUPOBATH OCH 3JaHUS WIH
COOPY>KEHHUSI C TOYHOCTBIO, TpeOyeMOU Uil BBIMOJHEHUS CTPOUTENbHBIX padOT Ha
HYJIEBOM IIMKJIE, YCTPOMCTBA TEXHOJOTHYECKUX U MPOYUX KOMMYHUKALMN MEKITY
3MaHUSIMHM U COOPY)KCHHUSIMH, Tepefaud  pa30MBOYHBIX OCEl  HAKJIOHHBIM
NPOCKTUPOBAHUEM, a TaKXe JJis TPeIBapUTEIBLHOTO TMOCTPOCHHS ITYHKTOB
BHYTPEHHEW Te0/Ie3UYeCKOl OCHOBBI HAa KOHCTPYKIHUAX HMCXOJHOTO TOPH30HTA
3IaHUM.

Kiacc To4HOCTH JIOKaJIbHOM pPa3OMBOYHOM OCHOBBI, METOJbI JIOCTHUKECHUS
pacyeTHOW TOYHOCTH, KOJMYECTBO 3HAKOB, MX KOHCTPYKIHS WM PACIOJIOKEHHE B
palioHEe CTPOWTENbCTBA 3MaHUS JIOJDKHBI OBITh yKa3aHbl B TPOEKTE IMPOM3BOACTBA
reoae3nueckux padot (IIIII'P).

Ha ocHoBaHumM pa30MBOYHOTO YepTeka, IJIaHA IMOABANA, MIEPBOTO U TUIIOBOTO
ATaKel 3/IaHUS COCTaBIIAIOT CXEMY 3aKpeIUIEHHS OCEe C ydeToM OOecredeHHs
MaKCUMaJIbHOTO yJI0OCTBA BBIMIOJHEHUS Te0JC3UYECKUX pPaboT, BO3MOXKHOCTH
MTOCTOSTHHOTO KOHTPOJISI 1 BOCCTAHOBJICHUSI YTPAuY€HHBIX OCeH, HE3bI0JIEMOCTH 3HAKOB
3aKpEIUICHUs] Ha HATYPHBIX 2JIEMEHTaX STOM CXEMBI.

B cocraBe gaHHOTrO paszjena KypcoBOro MpoeKTa JAOKHBI ObITh MPEICTABICHbI
HEO0OXOAMMbIE UCTIOJIHUTEIBHBIE CXEMBI ISl TOATOTOBKUA M KOHTPOJIS BBITIOJIHIEMBIX
CTPOUTEIBHBIX pa0OT HAa TUIIOBOM 3Taxke (TO ecTh co 2 1o 16 sraxu). Takue cxemsl
BBITIOJTHSFOTCSI Ha CJICTYIONTUE BUIBI padoOT.

1. VYcraHOBKa apMaTypHbIX KapKacoB KOJIOHH JTaxa (COOCHOCTh B
OTIOPHOM YaCTH M BEPTUKAITBHOCTD apMaTyphl).

2. VYcTaHOBKa MIMTOB ONATyOKH KOJOHH (COOCHOCTh U BEPTUKAIBHOCTH ).

3. BepTUKaIbHOCTh KOJIOHH TMOCJE€ CHSATUS OHalIyOKH (COOCHOCTh

KOHLIEBOW - BEpXHEH YacTU KOJIOHBI, MapaJyIeIbHOCTh OOKOBBIX T'PaHEH KOJIOHHBI
0CsM).

4. ['OpU30HTAIBHOCTh IIUTOB OMNadyOKH MEPEKPHITHS IOCIETYIOIIEro
JTaka, YCTAaHABJIMBAEMbIX Ha HECYIME WHBEHTApHbIE CTOMKH M Oallku MEXIy
KOJIOHHAMU 10 IulaHy O€TOHMpOBaHUS dYacTH »dTaxa (3axBaTku). llpu sToM
IIPOBEPSIOTCA OTMETKH y KOJIOHH M B LIEHTPE IIPOJIETOB, Uil TapaHTUUA OTCYTCTBUS
IIPOBUCAHUS LIIUTOB B IPOJIETAX.

5. ["OpH30HTANBFHOCTh BEPXHETO CIIOSI apMaTypHOW CETKH U OOeCIeYeHHs
3alUTHOTO cJ10s O6eToHa - 30 MM HUKE YpOBHS OETOHA BEPXHEH TpaHy MEePEKPHITHUSI.
6. KoHTponib ypoBHS 3adMBKM O€TOHHOM CMecH TepeKkpbiTus (c

WCIIOJIHUTEJIbHOM CXEMOW IO OKOHYaHuu €€ TBepaeHus). [Ipu 3TOM, BBINOJIHSAIOT
CbEMKY BEpXHEHW M HUKHEW IrpaHeil 0eToHa MepeKpbhITHUs).
7. KoHTpomnb 3aBepiaeTcsi NpoBEpKOH BEPTUKAIBLHOCTH (COCHOCTH) BCETO
Kapkaca 3/1aHus (IM03TaXKHO M SAMHBIM MPoMepoM ¢ 1 1o 16 3Tax) yrioBbIX KOJIOHH.
BricoTHOI pa30MBOYHONM OCHOBOW MpW BO3BEACHUH 37aHUN M COOPYKEHUU
JIOJDKHBI  CIY’KUTh penepbl HUBEIUPHOTO XOJAa, MPOKJIAIbIBAEMOro BOIM3H
cTposierocs 3aanus. Kiiacc TOYHOCTH OMTOPHOW HUBEMPHOM CETH JOJIKEH OBITh HE
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HUKE KJ1acca TOYHOCTU BBICOTHOTO OOOCHOBAHUS, 3alIPOCKTUPOBAHHOTO ISl TAHHOTO
3/1aHHUS.

IIpy mocTpoeHUM BBICOTHOM OCHOBBI, OTMETKM Ha CTPOMTENIBHBIE DPENEPHI
[EPENAIOT OT pEIEepOB  ONOPHOM HUBEIHMPHOM CETH, MEXAY KOTOPBIMU
IPOKJIAJIBIBAIOT HUBEJIUPHBIN XO/.

OtnocutenbHasgs otMerka 0,00 «uucToro mona»  NHEPBOrO H3Ta)ka 3/aHUA
JOJDKHA COOTBETCTBOBATH aOCONIOTHOM OTMETKE, YKAa3aHHOM B YEpTEXax IMPOEKTa
30aHUS TPU €ro BBICOTHOW TmpuBs3Ke. llocTpoeHne BBICOTHOW OCHOBBI IS
CTPOUTENBCTBA 3/1aHHS HAYMHAIOT C COCTaBJIEHUs paboyeill cXembl, Ha KOTOPOM
YKa3bIBalOT OTMETKH MCXOAHBIX PENEPOB, KOJWYECTBO CTPOUTEIBHBIX PpEIEPOB
BBICOTHOW OCHOBBI, HAITPaBJIEHUS! HUBEITUPHBIX XO0B.

JIJis 31aHui TOBBIMIEHHON 3TakHOCTH (12—14 sTakeil) M CHIIbHO Pa3BUTHIX B
IJIaHE B 3aBUCUMOCTH OT MX KOHCTPYKTHBHBIX OCOOEHHOCTEW paboyee BBICOTHOE
o0ocHOBaHuE CTpoAT 1o nporpamme 1 knacca rocynapcTBEHHOrO HUBETUPOBAHUS.

[Tpu cozmaHuM reome3nueckol pabdouell BBHICOTHOM OCHOBBI HEOOXOIUMO
IIPUMEHATh TAKWUE THIIBI HHUBEJIMPOB, TEXHUYECKHE JIaHHBIE KOTOPBIX JOJIKHBI
COOTBETCTBOBATh TPEOOBAHUSAM JAHHOI'O KJlacca.

3AK/TIOYEHHUE

CoBpeMeHHOE  WHIYCTPUAJIBLHOE  CTPOUTEIBCTBO  TpeOyeT  HAJIEKHOTO
reoJie3nueckoro obecrnedeHus. MHOTro3TakHbIe COOpPHbIE U MOHOJUTHBIC 3IaHMUS
XapaKTEPU3yIOTCS  TMOBBIIMICHHBIMA  TPEOOBAHMSIMH K TOYHOCTH  BO3BEICHHSI
KOHCTpyKIuK. HecoOntogeHne  yCTaHOBJEHHBIX  JOMYCKOB  OTKJIOHEHUM U
HaKOTUICHUE TOTPEIIHOCTeH 3aTPyAHSIOT MPOU3BOJCTBO pabOT, MOTYT MPUBECTH K
CHIKEHMIO HECYIIEW CIIOCOOHOCTU M YCTOMUUBOCTH OT/ACIIBHBIX 2JIEMEHTOB U 3aHUS
B LIETIOM.

OcCHOBOW TOYHOCTH BO3BEICHUS 3/IaHUS SBIISETCA KOMIUIEKC T€OAE3MUECKUX
Pa30MBOYHBIX PabOT, YaCTh U3 KOTOPHIX OTHOCUTCA K pabOTaM MOJATOTOBUTEIHLHOTO
repuoa, a 4acTb — OCYLIECTBIISIETCSI HEMOCPEACTBEHHO BO BpEMsl BO3BEACHUS
KapKacoB 37[aHusl.

B nporiecce paGoTsl Obia:

- HW3y4YeHa METOJWKa OMNpEACNICHUsS YEPHBIX, TUIAHUPOBOYHBIX, KPACHBIX U
paboYMX OTMETOK;

- IOCTPOEHA KapTOrpaMMa 3eMJISTHBIX Macc;

- BBIOpaH KOMIUICKT MaIllWMH IS 3€MJISTHBIX padoT, a TakkKe paclucaHa
MOCJIEA0BATEILHOCTh UX TPUMEHEHMUS;

- pa3paboTaHa METOJUKA re0I€3NYECKOTO KOHTPOJISL BCEX ATAIOB U ONepanui
3eMJISTHBIX pa0OT P BEPTUKAITHHOM TUIAHUPOBKE IJIOIIAIKY;

- OB PacCMOTPEH MPOEKT MHOTOATaKHOI'O MOHOJIMTHOTO >KHJIOTO 3JIaHMS.
PazpaboTtan reoe3ndeckuii KOHTPOJIb MPU BO3BEICHUH KapKaca JaHHOTO 3/1aHUsI.
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