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Annotatsiya Mazkur maqolada qurilish va transport sohasidagi muhandislik-geodezik
izlanishlar natijalarini kameral gayta ishlashda foydalaniladigan CREDO_DAT dasturi tahlil
gilingan. Dasturning vazifasi, ishchi tarkibi va asosiy imkoniyatlari yoritilgan, shuningdek elektron
taxeometr yordamida olingan dala o‘lchash ma’lumotlarini dasturga import qilish, geodezik tarmoq
nuqtalarining maqomini sozlash, dastlabki qayta ishlash va tarmoqni tenglashtirish bosqichlarini
o'z ichiga olgan amaliy ish natijalari keltirilgan. Olingan natijalar CREDO_DAT dasturining BIM
texnologiyalari asosida olib boriladigan loyihalarda dastlabki bosqich vazifasini bajaruvchi muhim
vosita ekanligini ko‘rsatadi.

Kalit so‘zlar: CREDO_DAT, geodeziya, taxeometr, BIM texnologiyalari, koordinatalar katalogi,
tenglashtirish, geodezik tarmogq, predobrabotka.

AHHOmMauus: B OaHHOU cmambe aHaausupyemcsi npozpamma CREDO_DAT,
ucnosibzyemas 08 o6pa6omKu péesy/sismamoe uHcheHepHo-eeoaewquKux C6eMOK 6
CMpoumebHOll U MpAaHCNOPMHOU OMpAacAsiX HenocpedCmeeHHO 8 Kamepe.
Onucevlgaromest  @yHKuuu, cmpykmypa padéomsl U OCHOBHble B03MO}ICHOCMU
npozcpammsl, a makxdce npedCcmas/ieHvl pe3y/lbmambl NpaKkmuueckoll padomul,
8K1H0UAS IMANblL UMNOPMA 8 NPO2PAMMY OAHHBIX NO.1e8bLX U3MeEPeHUlL, NOTYUeHHbLX
C NOMoOwWbHO I3/IEKMPOHHOSO Mmaxeomempd, KoppeKmuposeKu COCMOSAHUA mouexK
2eode3uydeckoll cemu, nepguvHoOll 06pabomKu u 8vlpagHuU8aHus cemu. I1o/1yueHHbvle
pe3ysabmambsl nokaswvlearom, umo npocpamma CREDO_DAT s56/11emcsi B8AaHCHbIM
UHCMPYMEHMOM 0151 8bINO/IHEHUS nepeuvHoco amana 6 npoeKkmax, OCHO8AHHbBIX HA
BIM-mexHO0/102UsiX.

Karwueevle caoea: CREDO_DAT, 2eode3us, maxeomemp, BIM-mexHos02ul,
Kama.ioe KOoOpouHam, 6blpasHuUedaHue, 2eode3uueckas cemv, npeo8apumeabHast
obpabomka.

Abstract: This article analyzes the CREDO_DAT program, which is used for in-camera
processing of the results of engineering and geodetic surveys in the construction and transport
sectors. The program's function, working structure and main capabilities are described, as well as
the results of practical work, including the stages of importing field measurement data obtained
using an electronic total station into the program, adjusting the status of geodetic network points,
initial processing and network equalization, are presented. The results obtained show that the
CREDO_DAT program is an important tool that performs the initial stage in projects based on BIM
technologies.

Keywords: CREDO_DAT, geodesy, total station, BIM technologies, coordinate catalog,
equalization, geodetic network, pre-processing.
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So‘nggi yillarda qurilish va transport infratuzilmasi loyihalarini axborotni modellashtirish
(BIM) texnologiyalari asosida ishlab chiqish tobora keng targalmoqda. BIM modelining
boshlang‘ich va eng muhim bosqichi — bu obyekt joylashgan hududda olib borilgan dala geodezik
o‘lchashlari natijalarini yig‘ish va ularni kameral sharoitda qayta ishlashdir. Ushbu bosgichda qo’l
mehnatiga asoslangan hisob-kitoblardan voz kechib, ixtisoslashtirilgan dasturiy vositalardan
foydalanish ishning aniqligini va tezligini sezilarli darajada oshiradi.

Bunday dasturiy vositalardan biri — “Kpemo-/lrasor” kompaniyasi tomonidan ishlab
chiqgilgan va hozirda “TUM KPE/IO” dasturlar tizimi tarkibiga kiruvchi CREDO_DAT modulidir.
Dastur elektron taxeometr va GNSS asboblari yordamida dala sharoitida yig‘ilgan o‘lchash
natijalarini qabul qiladi, ularni qayta ishlaydi, geodezik tarmoqni tenglashtiradi va yakuniy hisobot
hujjatlarini avtomatik tarzda shakllantiradi. Mazkur maqolaning maqsadi — CREDO_DAT
dasturining nazariy asoslarini yoritish va temir yo‘l trassasi piketlari bo‘ylab olingan taxeometrik
o‘lchash ma’lumotlari misolida dasturda bajarilgan amaliy ishning bosqichlarini, jarayonida
yuzaga kelgan muammolarni va ularning yechimini tahlil qilishdan iborat.

1. CREDO_DAT dasturi haqida umumiy ma’lumot

1.1. Dasturning vazifasi va imkoniyatlari

CREDO_DAT — sanoat, fuqarolik va transport qurilishi obyektlari uchun bajariladigan
chizigli va maydon muhandislik-geodezik izlanishlari jarayonida yig‘ilgan ma’lumotlarni kameral
qayta ishlashni avtomatlashtirishga mo‘ljallangan dasturiy mahsulotdir. Dasturga boshlang‘ich
ma’lumot sifatida elektron taxeometrlarning turli formatdagi fayllari (deyarli barcha zamonaviy
taxeometr modellari qo‘llab-quvvatlanadi), GPS/GLONASS tizimlarining post-protsessing fayllari,
shuningdek qo‘lda yuritilgan olchash jurnallari kiritilishi mumkin. Qayta ishlash natijasida
o‘lchash ma’lumotlari katalogi va bayonnomalari, koordinatalar va balandliklar katalogi, 1:500 dan
1:5000 gacha bo‘lgan masshtablarda jadval rasmlari, shuningdek DXF va MIF/MID kabi
almashinuv formatidagi fayllar shakllantiriladi.

Dasturning ishchi muhiti “IIyHKTEI” (nuqtalar), “/lUpeKIIMOHHEIE YIJBI” (yo'nalish
burchaklari), “MsMepeHUa” (o‘lchashlar), “TeomOJIUTHEIE XOABLI” (teodolit yurishlari),
“HuBesiMpHBIe XOABI” (nivelir yurishlari) va “Tororpa¢puueckre 06beKThI” (topografik
obyektlar) kabi vkladkalardan iborat bo‘lib, foydalanuvchi loyihaning turli jihatlarini alohida
boshqarish imkoniyatiga ega bo‘ladi. Har bir geodezik nuqta uchun uning maqomi —
“HcX0mHBIA" (tayanch), “Pabouynii” (ishlanayotgan) yoki “IIpeBapuTeJ bHBIN" (dastlabki)
— va aniqlik sinfi (klassi, masalan, “1 TakK’>keoM.X0Z") belgilanadi. Aynan shu ikki parametr
keyingi tenglashtirish algoritmining qanday natija berishini belgilaydi: agar geodezik tarmoqda
yetarli sondagi tayanch nuqta bo‘lmasa, dastur aniqlanadigan nuqtalarning koordinatalarini
hisoblay olmaydi.

1.2. Ma’lumotlarni qayta ishlash bosqichlari

Umumiy holda CREDO_DAT dasturida ma’lumotlarni qayta ishlash quyidagi izchil
bosqgichlardan iborat bo‘ladi: birinchidan, dala o‘lchash natijalari dasturga import qilinadi;
ikkinchidan, geodezik tarmoq nuqtalarining turi va aniqlik sinfi sozlanadi; uchinchidan, dastlabki
gayta ishlash (rIpemo6paboTka) amalga oshiriladi va undagi xatolik hamda ogohlantirishlar
bartaraf etiladi; to‘rtinchidan, tarmoqni tenglashtirish (ypaBHHBaHMe) bajariladi; va nihoyat,
yakuniy hisobot jadvallari — koordinatalar katalogi, chiziglar va o‘lchashlar bayonnomasi, aniqlik
bahosi jadvallari — avtomatik tarzda shakllantiriladi. Quyidagi amaliy gismda aynan shu
bosqichlar real misol — temir yo‘l trassasi piketlari bo‘ylab bajarilgan taxeometrik o‘lchash —
asosida ko'rib chiqilgan.
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2. Amaliy qism: taxeometr ma’'lumotlarini CREDO_DAT dasturiga import qilish va
sozlash

Amaliy ishning magsadi — dala sharoitida elektron taxeometr yordamida yig‘ilgan o‘lchash
natijalarini CREDO_DAT dasturiga import qilish, geodezik tarmogning tayanch va ishchi
nuqtalarini to‘g’ri sozlash, dastlabki qayta ishlash jarayonida yuzaga keladigan xatoliklarni
bartaraf etish va tarmoqni tenglashtirish natijalarini tahlil qilishdan iborat. Boshlang‘ich ma’lumot
sifatida temir yo'l trassasi piketlari (PK55, PK56, PK58+75 va h.k.) bo‘ylab olingan burchak va
uzunlik o‘lchashlari xizmat qildi.

21. Ma’'lumotlarni import qilish

Dastur ishga tushirilgandan so'ng, “®anya” menyusining “HMMIopt” bandi orqali
taxeometrdan olingan ma’lumotlarni dasturga kiritish amalga oshirildi. Buning uchun “K3
¢daiia” buyrug'i tanlanib, mos format ko‘rsatildi (1-rasm).

21 CREDO_DAT - [Mpoexr1]
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Brixoa Alt+F4 I

1-rasm. CREDO_DAT dasturida “Datin — Hmnopm” menyusi

Sokkia markali elektron taxeometrdan olingan *.SDR formatidagi (“4K754.SDR”) fayl import
qilindi. Import jarayonida dastur ayrim nuqtalarning balandlik (H) qiymati avval kiritilgan
giymatdan farq qilishini aniqladi va foydalanuvchidan qaysi qiymatni saqlab qolish kerakligini
tasdiglashni so‘radi (2-rasm).
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2-rasm. Taxeometr faylini import qilish oynasi va koordinatalar mosligini tasdiqlash so‘rovi
Import jarayoni muvaffaqiyatli yakunlangach, dastur tegishli xabarni chigaradi (3-rasm).

| CREDO_DAT Ed

.-l.a—‘_-\.
@ AMNOPT YCNEwWwHD 338EPLUEH.

QK

3-rasm. Ma’lumotlarning muvaffaqiyatli import qilinganligi haqida xabar

2.2. Tayanch va ishchi nuqtalarni belgilash

Import gilingan barcha nuqtalar dastlab “MIcCXOZHBIN" (tayanch) maqomida bo‘ladi. Trassa
bo‘ylab joylashgan piketlarni to‘g'ri qayta ishlash uchun ularning aksariyati “Pa6ounii”
(aniqlanadigan) maqomiga o‘tkazildi, shu bilan birga teodolit yurishining aniqlik sinfi (1
TaK>XeoM.X0[") belgilandi (4-6-rasmlar).
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4-rasm. Nuqta jadvalida kontekst menyu orqali aniqlik sinfini o‘zgartirish
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5-rasm. Teodolit yurishi uchun aniqlik sinfini tanlash oynasi
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6-rasm. Nuqtalar ro‘yxati va ularning maqomini “Pa6ouuil” holatiga o‘tkazish

2.3. Dastlabki qayta ishlash protokoli va xatoliklarni bartaraf etish

Barcha nuqtalar “Pab0undii” maqomiga o‘tkazilgandan so‘'ng amalga oshirilgan dastlabki
gayta ishlash (1mIpemoOpaboTKa) natijasida 32 ta ogohlantirish xabari shakllandi — bu
nuqtalarning XY va H koordinatalarini hisoblash uchun yetarli tayanch ma’lumot mavjud
emasligini bildiradi (7-rasm). Bunday holat geodezik tarmoqda kamida ikkita tayanch
(“MCXOMHBIN") nuqta bo‘lishi shart bo‘lgan qoidaning buzilishi natijasida yuzaga keladi.
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W0001 HenocTaTo4Ho HHGOPMALHH 0AA BLI
W0002HenocTaTo4Ho HHGOPMALHH 007 BLI
W0003HenocTaTo4Ho HHGOPMALHH 007 BLI
W0004He nocTaToOYHO HHGbOPMALHH DAA BB
Y0005 He noCTaTOYHO HHGOPMALHH AR BB
Y0006 He n0CTATOMHO HHGOPMALHH AR BB
Y0007 He noCTAaTOMHO HHGOPMALHH DAA BB
Y0008 He n0oCTAaTOMHO HHGPOPMALHH QAR BB
Y0009 He noCTaTOMHO HHGOPMALHH DAA BB
Y0010 HenocTaToOYHO HHGOPMALHH QAR BB
W0011 HenocTaTo4HO HHGOPMALHH QNS BBl
W0012HenocTaTo4HO HHGOPMALHH QNS BBl
W0013HenocTaTo4HO HHGOPMALHH QNS BB
W0014HenocTaTo4HO HHGOPMALHH QNS BBl
W0015HenocTaTo4HO HHGOPMALHH QNS BBl
W0016 HenocTaTo4HO HHGOPMALHH QNS BB
W0017 HenocTaTo4HO HHGOPMALHH QNS BBl
Y0018 HenocTaTo4Ho HHGOPMALHH AAS Bbl
YW0019HenocTaTo4uHO HHGOPMALHH QA Bbl
Y0020 He nocTaTo4HO HHGOPMALHH QA Bbl
Y0021 HenocTaTo4uHOo HHGOPMALHH QA Bbl
YW0022 He nocTaTo4HO HHGOPMALHH QNS Bbl
Y0023 HenocTaTo4Ho HHGOPMALHH QNS Bbl
W0024He nocTaTo4uHO HHGOPMALHH QNS Bbl
YW0025 HenoctaTo4Ho HHGOPMALHH LAY Bbl
Y0026 HenoctaTo4Ho HHGOPMALHH QLAY Bbi
W0027 HepoctaTo4Ho HHGOPMALHH NAS Bbl
YW0028 HenoctaTo4Ho HHGOPMALHH QLAY Bbl
W0029 HenocTaTo4Ho HHGOPMALHH NAS Bbl
Y0030 HenoctaTo4Ho HHGOPMALHH QA Bbl
Y0031 HepnoctaTo4Ho HHGOPMALHH QNS Bbl
YW0032 HenoctaTo4Ho HHGOPMALHH QNS Bbl
Bcero cooBueHHRA: 32

Bcero npeaynpexneHui: 32

Bcero owxeok:

PK55.
PK56.
PK58+75.
PK61.
PKG3+70,
PKGA+20,
PK67.
PK70+30.
PK72+30.
PK74+80A.
PK75.
PK76+30B.
PK76A.
PK79B.
PK80B.
PK_55.
PK55.
PK56.
PKEB+75.
PKG1.
PKE3+70.
PKG4+20.
PKG7.
PK70+30.
PK72+30.
PK74480A.
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PK76+30B.
PKT6A.
PK73B.
PK80B.
PK_56.

v

7-rasm. Dastlabki qayta ishlash protokolida aniqlangan ogohlantirishlar (32 ta xabar)
Aniqlangan kamchilikni bartaraf etish uchun kamida ikkita nuqta (PK56 va PK58+75)

gaytadan “MIcXOIHBIN" maqomiga o‘tkazildi (8-rasm). Natijada qayta amalga oshirilgan dastlabki
qayta ishlash protokolida xatolik va ogohlantirishlar soni nolga tushdi, bu esa ma’lumotlarning
tarmoqni tenglashtirish uchun to‘liq tayyor ekanligini tasdiqlaydi (9-rasm).
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8-rasm. Tanlangan nuqtalarni qayta

G| wa | x [ v [Tmxy| H | TunH |
[[] PKS5 $1058,765 31242,071 Pabounit 323,548 Pabowni
T[] Prse #1157,680 31243,810 [Wcxoareit v |Vicxoassii
[] PK53+75 41433,222 31243,510 | W Pafioni
| Prst 41655,827 31210,547 |[PEASEPUTEMSHEN  bagouiy

| Pafoquit

[] PKE3+70 41924,685 31175,734 Faooqnd 31I8,97% Paboumii
[ Pre4+20 31971,615 31160,182 Pafount 319,328 Paboqw
[ Pre7 $2171,871 30964,664 Pafounii 321,475 Pafounii
| Px70+30 2411,474 30737,356 Pafounit 324,103 Pafownit
" |[] Pr72+30 42568,166 30611,214 Pafoudli 325,802 Paboqmii
" |[] Pr7a+804 33177,064 39907,786 Pafoudit 329,585 Paboqui
imEs 42333,069 30458,797 Pafounii 330,732 Pafounii
|[[] Pr7e+30B 32937,367 20333,846 Pafount 329,489 Paboqw
|[]exrea 23224,357 39795,224 Mooanslt 328,552 Pafounit
T | Pk7E 43117,249 30188,328 Pafounli | 329,208 Paboumii
" |[]PrsoE  33148,865 20092,969 Pafoudit 330,624 Pabouuii
" |[]Prss  1058,785 31242,06% Pafoudit 323,553 Paboquii
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“UCcX00HbBLIL” maqomiga o‘tkazish
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9-rasm. Tuzatishdan keyingi protokol: 0 xatolik, O ogohlantirish
2.4. Tenglashtirish natijalari va hisobot jadvallari

Tarmoqni tenglashtirish (ypaBHHBaHHe) jarayoni yakunlangach, dastur bir gancha
hisobot jadvalini avtomatik tarzda shakllantiradi. “BefToMOCTb 11pe1o6paboTKK” jadvalida har
bir stansiya bo'yicha kuzatilgan yo‘nalish burchaklari, gorizontal masofalar va aniqlik sinflari aks

etadi (10-rasm).
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1 2 3 4 5
PKBE PK_B5 00003 98,930 Teop.xop,MKD, TPH
PKES 0°o0'00™ 98,930 Teop xop, MKp, TPH
PKEB+TS 178°69'33" 275,543 | Teonx 00, MED, TPH
PKB3+75 PKEE 188°29'64" 275,542 | Teoax o0, MER TPH
PK&1 0°o0'o0™ 225078 | Te0AX00,MKP, TPH
PKB1 PKEG+T5 178°62'46" 225,074 Te0AX00,MKD,TPH
PKE3+70 oroooo™ 271,100( Teog.x 00, MKR, TPH
PKB3+T0 PK&1 190°6723" 271,105| Teog.x0g,MKD, TPH
PKE&4+20 0°00°00™ 49 435(Teog xog,MER TPH
PKB4+20 PKB3+70 20576847 49 445 Teof X0f,MKD TPH
PK&7 0°o0'00™ 275 874| Teop X 0f,MKD,TPH
PKBT PKE4+20 179°10°39" 278,873| Teopxon,MKR TPH
PK70+30 0°o0'o0™ 330,278| Teo X 00, MKD, TPH
PK70+30 PKET 175720035 330,264 | Teon.x00.MIP,TPH
PK72+30 oroooo™ 201,181 | Teogx 00, MKR TPH
PK72+30 PKT0+30 169°25'43" 201,154| TeogX 00, MKD, TPH
PKTS 0°00°00™ 300,760 | Teoq.x00,MKP TPH
PE74+30A PK30B 185°51'63" 187 317| Teog x o, MKR, TPH
PKTBA 0°o0'00™ 122,085| Teog. x o0, MKp TPH
PK7E PK72+30 189°12'33" 300,760 | Teoq. X 00, MKD, TPH
PKT76+30B 0°o0'o0™ 131,415| Teoq X 00, MKD, TPH
PK76+30B PKTs 19073757 131,418 | TeoQ.x00.MMP, TRH
PK78B oroooo™ 269 380 | TeoqX0f,MKD,TPH
PKT3B PKT6+30B 20373307 269,377 | TeoqX0Q,MKD TPH
PK30B 0°00°00™ 100,465 | Teoq. X 00,MMP TPH
PKB0B PK7SB 189°41°05™ 100,483 | Teog. xoQ,MKP TPH
PK74+304 0°o0'00™ 187 318| Teop xop, MKR, TPH

10-rasm. Dastlabki qayta ishlash bayonnomasi (Bedomocms npedobpabomku)
“KaTaJyior KOOpIMHAT U BBHICOT IYHKTOB ILJIAHOBO-BBICOTHOTO O0O0CHOBaHUA”
jadvalida tayanch va aniqlanadigan barcha nuqtalarning yakuniy X, Y, H giymatlari, yo‘nalish

burchaklari va orasidagi masofalar keltirilgan (11-12-rasmlar).
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[Tpoexr

Aara:

16.10.2024

KaTtanor KOOpAWHET U BbICOT NYHKTOB NNaHOBO-BbICOTHOrO oGocHoraHvA

]
MyHkr ‘ X ‘ Y ‘ H ‘ JWperuroHHLIA yron ‘ Ha nyHkr | CTopoHa
1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 5 | 7
Wcxoausie

PKES 4541157 630 451243 810 322718 75°01'55"| PK58+T5 275,559
PKEE+T5 4541228,852 491610,018 322171 255701'55"| PK5G 275,558
66°32'007| PK61 225,078
PK&ET 4541689,305 492151,506 321,854 210°4304"| PKB4+20 279,874
317321257 | PK70+30 330,271

PKTBA 4543080, 805 402386 244

11-rasm. Koordinatalar va balandliklar katalogi:

tayanch nuqtalar

1 ‘ 2 | 3 | 4 ‘ 5 ‘ 5 | 7
£
OnpegenAemMele
PK&1 4541318 431 451716,480 318,704 245°32'00°| PK58+75 225,078
67°39'14"| PKB3+T0 271,102
PKB3+70 4541421 554 491967,223 319,024 247739147 PK&1 271,102
B5°41'51"| PK&4+20 49,440
PKB4+20 4541448 700 482008, 545 319,385 235°41'617| PRB3+T0 49,440
30°43'04"| PRET 279,874
PKT0+30 4541970787 492324,270 324202 211°32'257| PR&T 330,271
36%11'497| PK72+30 201,187
PKT2+30 4542133118 492443,086 325,913 216°11'49" | PK70+30 201,157
45°45'06" | PKTS 300,760
PKT4+504 4542969,847 492849,620 329,730 173°41°24" | PKEOE 167,318
T7A9'317| PKTGA 122,095
PKTS 4542339,123 492662,187 330,853 226°46'06" | PK72+30 300,760
3773333 | PK76+308 131,418
PKT6+30B 4542443300 492742,306 329,620 21773333 | PKTE 131,418
26°65'367| PKTEB 269,378
PK7SEB 4542683474 492564,284 329,321 206°65'36" | PK76+308 269,378
372229 | PKEOB 100,464,
PKBIE 4542783, 764 492870,208 330,745 183°22°29" | PKTSE 100,464
363°41°24" | PKT4+80A 167,318

12-rasm. Koordinatalar va balandliklar katalogi: aniqlanadigan nuqtalar

“BeloMOCTh JIMHUU U IIPEBLBIIIIeHUN” jadvalida har bir chiziq bo'yicha to‘g‘ri va teskari
yo‘nalishda olingan gorizontal masofa hamda balandlik farqlari (IIpeBEBIllIeHUE) va ularning
o'rtacha qiymatlari keltirilgan (13-15-rasmlar). Ushbu ma’lumotlar quyida 1-3-jadvallarda
yo‘nalish, masofa va balandlik farqi bo'yicha tuzatmalar bayonnomasi tarzida ham keltirilgan.

MpoekT: nata:  16.10.2024
BepomocTs NUHWIA M NpeBbILLEH WA
NuHKUA TOpM3OHT, dL, Lcp. MNpeBIWeHne dh, h cp.
NponoxeHue mL mh
1 2 3 4 5 8 7

PK55 - PK55 = 98,930 0,000 98,930 0,000 0,330
= 0,830

PKES - PKBB+T5 > 275,543 0,002 275,542 -0,035 0,547
2 275,542
= -0,564
<< -0,529

PK5S - PK_55 = 98,830 0,000 93,930 -0,000 0,333
> 0,833

PK58+75 - PKB1 > 225,078 0,004 225,076 -0,033 -3.458
< 225,074
> 3,484
2= -3,451

13-rasm. Chiziqlar va balandlik farqlari bayonnomasi (1-qism)
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1 | 2 3 4 5 | 3 | 7
PK&1 - PKE3+70 o 271,100 -0,008] 271,102 0,032 0,320
< 271,108
0,304
< 0,336
PK83+70 - PK84+20 = 49,435 -0,010] 49,440 0,015 0,361
49,445
0,354
0,369
PKB4+20 - PK67 - 279,874 0,000] 279,074 0,043 2,168
279,873
2,147
2,190
PKET - PKT0+30 = 330,278 0,013] 330,271 0,042 2,648
330,284
2,827
2,689
PK70+30 - PK72+30 - 201,181 0,007] 201,157] 0,023 1,710
201,154
1,899
1,722
PK72+30 - PKT5 s 300,760 0,000] 300,760 0,021 4941
300,760
= 4830
4,951

14-rasm. Chiziqlar va balandlik farqlari bayonnomasi (2-qism)

1 | 2 | 3 | 4 | 5 | 6 | T
PK74+80A - PKTBA = 122,005 0,000 122,005 0,000 1,043
1,043
PK74+80A - PKE0B = 187,317 0,001 187,318 0,028 1,015
187,318
= 1,001
1,029
PK75 - PKT6+30B = 131,415 0,003 131,416 0018 1,233
131,418
= 1,243
1,224
PK7E+308 - PKTOB - 269,380 0,003 260,378 0,038 0,299
269,377
0,281
0,317
PK79E - PKEOE = 100,485 0,002 100,484 0,017 1,424
<< 100,463
1,415
<< 1,433

15-rasm. Chiziqlar va balandlik farqlari bayonnomasi (3-qism)
1-jadval. Yo‘nalishlar bo‘yicha tuzatmalar bayonnomasi

Stansiya Magsad nuqta Redul;ti;i;r:;ltangan Tuzatma Teng(l:;;llllfzilgan

PK58+75 PK56 188°29'54" 0°00'00" 188°29'54"
PKeé1 0°00'00" 0°00'00" 0°00'00"

PK61 PK58+75 178°52'46" 0°00'00" 178°52'46"

PK63+70 0°00'00" -0°00'00" 360°00'00"

PK63+70 PKe61 190°57'23" -0°00'00" 190°57'23"
PK64+20 0°00'00" 0°00'00" 0°00'00"

PK64+20 PK63+70 205°58'47" -0°00'00" 205°58'47"
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PK67 0°00'00" 0°00'00" 0°00'00"
PK67 PK64+20 179°10'39" 0°00'00" 179°10'39"
PK70+30 0°00'00" -0°00'00" 360°00'00"
PK70+30 PK67 175°20'35" -0°00'00" 175°20'35"
PK72+30 0°00'00" -0°00'00" 360°00'00"
PK72+30 PK70+30 169°25'43" -0°00'00" 169°25'43"
PK75 0°00'00" -0°00'00" 360°00'00"
PK74+80A PK80B 165°51'53" 0°00'00" 165°51'53"
PK76A 0°00'00" 0°00'00" 0°00'00"
PK75 PK72+30 189°12'33" -0°00'00" 189°12'33"
PK76+30B 0°00'00" -0°00'00" 360°00'00"
PK76+30B PK75 190°37'57" -0°00'00" 190°37'57"
PK79B 0°00'00" 0°00'00" 0°00'00"
PK79B PK76+30B 203°33'07" 0°00'00" 203°33'07"
PK80B 0°00'00" 0°00'00" 0°00'00"
PK80B PK79B 189°41'05" 0°00'00" 189°41'05"
PK74+80A 0°00'00" 0°00'00" 0°00'00"
2-jadval. Masofalar bo‘yicha tuzatmalar bayonnomasi
Stansiya Magsad nuqta Redul((lt;’iryrila;l:lngan Tuzatma Teng(l:;;l;:;r;ilgan
PK56 PK58+75 275,543 0,015 275,559
PK58+75 PK56 275,542 0,017 275,559
PK61 225,078 -0,002 225,076
PK61 PK58+75 225,074 0,002 225,076
PK63+70 271,100 0,003 271,102
PK63+70 PK61 271,105 -0,003 271,102
PK64+20 49,435 0,005 49,440
PK64+20 PK63+70 49,445 -0,005 49,440
PK67 279,874 -0,000 279,874
PK67 PK64+20 279,873 0,000 279,874
PK70+30 330,278 -0,007 330,271
PK70+30 PK67 330,264 0,007 330,271
PK72+30 201,161 -0,004 201,157
PK72+30 PK70+30 201,154 0,004 201,157
PK75 300,760 -0,000 300,760
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PK74+80A PK80B 187,317 0,001 187,318
PK76A 122,095 0,000 122,095
PK75 PK72+30 300,760 0,000 300,760
PK76+30B 131,415 0,002 131,416
PK76+30B PK75 131,418 -0,002 131,416
PK79B 269,380 -0,002 269,378
PK79B PK76+30B 269,377 0,002 269,378
PK80B 100,465 -0,001 100,464
PK80B PK79B 100,463 0,001 100,464
PK74+80A 187,318 -0,001 187,318
3-jadval. Balandlik farglari bo‘yicha tuzatmalar bayonnomasi
Stansiya Magsad nuqta Redul;ti;i;a:tangan Tuzatma Teng(l;;;llll:;ilgan
PK56 PK58+75 -0,564 0,018 -0,547
PK58+75 PK56 0,529 0,018 0,547
PKe61 -3,484 0,016 -3,468
PK61 PK58+75 3,451 0,016 3,468
PK63+70 0,304 0,016 0,320
PK63+70 PK61 -0,336 0,016 -0,320
PK64+20 0,354 0,007 0,361
PK64+20 PK63+70 -0,369 0,007 -0,361
PK67 2,147 0,021 2,168
PK67 PK64+20 -2,190 0,021 -2,168
PK70+30 2,627 0,021 2,648
PK70+30 PK67 -2,669 0,021 -2,648
PK72+30 1,699 0,011 1,710
PK72+30 PK70+30 -1,722 0,011 -1,710
PK75 4,930 0,010 4,941
PK74+80A PK80B 1,001 0,014 1,015
PK75 PK72+30 -4,951 0,010 -4,941
PK76+30B -1,243 0,009 -1,233
PK76+30B PK75 1,224 0,009 1,233
PK79B -0,281 -0,018 -0,299
PK79B PK76+30B 0,317 -0,018 0,299
PK80B 1,415 0,009 1,424
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PK80B PK79B -1,433 0,009 -1,424

Tenglashtirish natijalarining aniqligini baholash uchun dastur alohida “BemomMocCTBb
OLIEHKM TOYHOCTH HU3MEpeHUN B CeTU II0 pesyjabTaTaM ypaBHUBAHUA" hamda
“Be1OMOCTE OIIeHKH TOYHOCTH II0JI0’KEeHUS ITYHKTOB” jadvallarini shakllantiradi (16-18-
rasmlar). Olingan natijalarga ko‘ra, yo‘nalishlarning haqiqiy o‘rtacha kvadratik xatoligi 3,6189
soniyani, chiziqlarning o‘rtacha kvadratik xatoligi esa 0,0066 metrni tashkil etdi — bu apriori
(oldindan belgilangan) me’yorlardan ancha past, ya'ni dala o‘lchashlari yetarlicha aniq
bajarilganini ko‘rsatadi. Nuqtalar joylashuvining o‘rtacha xatoligi 0,003-0,008 metr oralig‘ida
bo‘lib, gabul gilingan me’yordan oshmaydi.

[poekr: Oata:  16.10.2024

BegomocTb OUEeHKW TOYHOCTH wsmepeHmv’w B CeTWU Mo pe3ynbTartamM ypaBHUBaHUA

BepomocTb OLUEHKA TOYHOCTU nnaHoBoi ceTu

Knacc TIMHeiHo-YIMOBaA CeTh CKO ymoe e xoaax
CKO HanpaeneHuii CKO nuHmit
AnpuopHaA | DakTiy. AnpuopHaa | bakTu | AnpuopHaa ‘ DaKTHY.

TEOAX0LMKD,T
pH

14142u| 35139‘ uuzan| unnss| mgggs‘

BE,D,OMOCTI: OUEeHKN TOMHOCTU BbICOTHOI CeTH

Knace TeoMeTpUUECKOS HUBETHPOBAHUE TpUrOHOMETPUUBCKOE HHBEMUPOBAHHE
AnpuopHan | DakTnyeckan AnpuopHan | DakTuyeckan
TexH.HIE 0 uzn| 0 1E[]| 0,109

Monpaeku no pesyneTaTam ypaeBHWBaHNA

Knacc B W3MepeHHbIe HAaNpaeEneHnA B W3MepeHHbIe PACCTOAHWA
Min ‘ CTopoHa Max | CTopoHa | CpeaHAR Min ‘ CTopoHa | Max CTopoHa ‘ CpeaHAnR
TEe0AX04,MKD,T 0°00°00"| PK75 - PK76+308 0°00°00"| PKT74+80A- 0°00'00"| 0,000( PK74+80A- 0,017 [PK58+75 - PK56 0,003
pH PK76A PKT6A

16-rasm. Tarmoqdagi o‘lchashlar aniqligini baholash bayonnomasi

Mpoekt Aata:  16.10.2024

Be,qomocw OUEeHKW TOYHOCTW NONOKEHWA NYHKTOB

no pesynsTatam ypaeHUBaHUA

M min | MyHeT | M max ‘ TMyHeT | M cpeaHan
U:UUE|PKE1 | U:UUE‘PKFGHUEI | 0,005
E2
MyHkT M Mz My a b o Mh
1 2 3 4 5 6 7 8
PK58+75 0,021
PK61 0,003 0,002 0,002 0,002 0,002 75°43'30" 0,027
PKE3+70 0,004 0,003 0,003 0,003 0,003 112502'11" 0,034
PKE4+20 0,004 0,002 0,003 0,003 0,002 120°59'08" 0,035
PKET 0.041
PK70+30 0,005 0,003 0.004 0,004 0.002 17°02'21" 0.048
PK72+30 0,006 0,004 0,005 0,005 0,003 115%11'53" 0,051
PKT4+80A 0,004 0,003 0,002 0,003 0,002 175°16'23" 0,062

17-rasm. Nugqtalar joylashuvi aniqligini baholash bayonnomasi (1-qism)
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1 | | 3 4 5 B | 7 8
PK75 0,008 0,004 0,006 0,007] 0,004 116°33'28" 0,056
PK76+308 0,008 0,005 0,006 0,007] 0,004 13°14'20" 0.057
PK798 0,007 0,004 0.006 0.006 0.004 109°05'51" 0.060
PKB0B 0,006 0,004 0,005 0,005 0,004 108°3106" 0,061

18-rasm. Nugqtalar joylashuvi aniqligini baholash bayonnomasi (2-qism)
“BemoMoCThb
penyiupoBaHUs HallpaBJeHUN” jadvallarida o‘lchangan giymatlarga atmosfera sharoiti,
komparirovaniye, gorizontga keltirish kabi tuzatmalar kiritilgan holda reduktsiyalangan
(tuzatilgan) qiymatlar keltirilgan (19-21-rasmlar).

Shuningdek,

penyIpoBaHUs

JIMHUM" va

“BemoMoCThb

Mpoexr: fata: 16.10.2024
BepgomocTb peayyvpoBaKus NMHUA
z
Meton Monpasku
Crasuyn Uens woe- Mauspeimos | ATmoctep- | Komnapw- Npusene Penyunposa- Penyuiposa- Pepyunposa- Pepyurposs- | Pegyumposan-
O I .
1 2 3 4 5 8 T 8 9 10 " 12
PK56 PK_55 HO 98 ,935| -0,0050| 0,0000 98,930
PKSS HO 98,938 -0,0050| 0,0000 98,930
PKSS HO 98,938 -0,0050| 0,0000 98,930
PK58+75 HO 275,557 -0,0140| 0,0000 275,543
PKBB+75 PK56 HO 275 ,556| -0,0140| 0,0000 275,542
PKG1 HO 225,089 -0,0114] 0,0000 225,078
PKE1 PK53+75 HO 225,085 -0,0114] 0,0000 225,074
PKE3+70 HO 271 13| -0,0138| 0,0000 271,100
PKE3+70 PK&1 HO 27,19 -0,0138| 0,0000 271,105
PK84+20 HO 49,438 -0,0025| 0,0000 49,435]
PKE4+20 PKE3+70 HO 49,448 -0,0025| 0,0000 49,445]
PKE7 HO 279,888 00141 0,0000 279,874
19-rasm. Chiziqlarni reduktsiyalash bayonnomasi (1-qism)
1 | 2 ‘ 3 | 4 | 5 | 3 | 7 | 8 | 9 ‘ 10 ‘ 1 12

PKET PK&4+20 HO 279,887| -0,0141 0,0000 279,873
PKT0+30 HO 330,294 -0,0188 0,0000 330278
PK70+30 PK67 HO 330,281 -0,0168 0,0000 330,264
PK72+30 HO 20117 -0,0103] 0,0000 201,181
PK72+30 PK70+30 HO 201,164 -0,0103 0,0000 201,154]
PK7E HO 300,775 -0,0155] 0,0000 300,760
PKT4+80A PKB0B HO 187,327 -0,0097| 0,0000 187 317
PKTEA HO 122,101 -0,0083 0,0000 122,005
PKT5 PK72+30 HO 300,775 -0,0155] 0,0000 300,760
PK76+308 HO 131,422 -0,0088 0,0000 131,415]
PK76+308 PK7S HO 131,425 -0,0088 0,0000 131,418
PK78B HO 269,394 -0,0140] 0,0000 269,380
PK798 PK76+308 HO 269,391 -0,0140| 0,0000 269,377
PK80B HO 100,470 -0,0052 0,0000 100,485
PKB30B PK78B HO 100,468 -0,0052 0,0000 100,463
PK74+80A HO 187,328 -0,0097| 0,0000 187 318

20-rasm. Chiziglarni reduktsiyalash bayonnomasi (2-qism)
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[MpoexT: gata:  16.10.2024
BegomocTb peayuMpoBaHnA Hal'lpaBJ'IeHHIF'I
2
Monpasm
CraHums Uens " P P P
Ha Ha MnococTs aHzueHne
1 2 3 4 5 9

PKES Pl_55 0:0002" 0#00'00,0" 0%00'03"
PKES 0°00700" 0*00'00,0" 0°00°00"
PKES 181°00°27" 0*00'00.0" 181°0027"
PK5E+T5 0°00°00" 0*00'00,0" 0°00°00"

PK5B+TE PKES 188°29°54" 0*00'00.0" 188°25°54"
PKS1 0%00°00" 0#00'00,0" 0%00°00"

PKE1 PK58+TE 178°52°46" 0*00'00.0" 178°52°46"
PKE3+70 0%00°00" 0#00'00,0" 0%00°00"

PHE3+TD PHE1 190°57°23" 0°00°00.0" 190°57°23"
PrE4+20 0%00°00" 0#00'00,0" 0%00°00"

PHE4+20 PKE3+T0 205°58'47" 0°00°00,0" 205°58'47"
PKET 0%00°00" 0#00'00,0" 0%00°00"

PKET PrG4+20 179°10°39" 0°00°00,0" 179°10°39"
PKT0+30 0%00°00" 0#00'00,0" 0%00°00"

PKTO+30 PrET 175720735 0700'00,0" 175°20°35"
PKT2+30 0:00°00" 0%00'00,0" 0°00°00"

PKT2+30 PKT0+30 16972543 0700'00,0" 16972543
PKTE 0:00°00" 0%00'00,0" 0°00°00"

PKT4+80A PKE0B 16575153 0700'00,0" 165°51°53"
PKTEA 0°00°00" 0*00'00.0" 0°00°00"

PKTS PKT2+30 189712733 0*00'00,0" 189%12°33"
PKT6+30B 0®00°00" 0°00°00.0" 0700°00"

PKTG+30B PKTS 190°37°57" 0*00'00,0" 190°37°57"
PKTSB 0®00°00" 0°00°00.0" 0700°00"

PKT3B PKTG+30B 20373307 0*00'00,0" 20373307
PKE0B 0®00°00" 0°00°00.0" 0700°00"

PKE0B PKT3B 189°41°05" 0*00'00,0" 189°41705"
PET4+804 0®00°00" 0°00°00,0" 0700°00"

m]

21-rasm. Yo'nalishlarni reduktsiyalash bayonnomasi

Yakuniy bosgichda dastur tarmoqning umumiy texnik tavsiflarini o'z ichiga olgan hisobotni
shakllantiradi (22-23-rasmlar). Unga ko'ra, loyihada jami 16 nuqta (shulardan 4 tasi tayanch XY, 1
tasi tayanch H bo‘yicha), 2 ta teodolit yurishi, 1 ta nivelir yurishi, 14 ta stansiya va 588 ta
taxeometriya nugqtasi qayd etilgan. Teodolit yurishlarining umumiy uzunligi 2468,351 metrni, eng
katta burchak yopilmasligi (HeBs13Ka) esa 0°01'46" ni tashkil etdi, bu amaldagi normativ talablarga
to‘lig mos keladi.

hara:  16.10.2024

TexHndeckne XapakTepUCcTUKM CeTn
E3]

Mpoext:
HacenenHbii nysiT:
Mnowsagxa:

Tpud cexpeTHoCTA:

o
CuncTema koopguHaT CraTucTuka
Mpoekiya NokansHaa TMyHKThl Wamepenns Tonompatwiecins ofaermsl
Haumenosanme: MecrHan Beero % g, yrmos 0 Beero 0
CmeutenneHa Geasep Wexomsoi XY 4 Tixenoa 2 Tosessmix 0
CueweHena BocTor Wexomeei H Hixopes Tisesinin 0
MacwTab no ocesoMy MEpanaHy Wexopson XYH Yanoa 0 MnouBmsx 0
Homep soHsL Crasapti 14
THM 30HE Lenea N30 %
[lonroTa 0CEEOr0 MEpYAMAHA Lienes TaxeomETDmA 588
3nnuncong

22-rasm. Geodezik tarmoqning umumiy texnik tavsifi
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TexHudveckue XapaxkTepUcTUKN TeO[0NWTHBIX XO40B

Knacc | Obuan mpotar | Xo- | Ya- vt xopos [ Yrmosan Hesmim [T ——

xomos | mos |nes | M ‘Xo;\‘ Max |Kon|Cpennnn Win | Max ‘Dpemnn Fb max | Fb gon ‘xm Fs max

1S)Fs ‘ Xon

Taonxon,mrn“ 24&,35-‘ 2| -J‘ 525‘492‘ ‘ '-:42,559| 2| -234,-75‘ 49‘435| mm‘ --32,w;‘ -J'-JD'-JD‘| -3'9-45" 2‘ am:| >~mm‘ 2
o1

TexHudveckue XapaxkTepUcTUKN TPUroOHOME TPUYEeCKoro HUBeNnMpoBaHua

Knacc | OBWan npom-| Beero Cropoka PACXOKAEHIA MPAMOTD 1 0BPATHOTD MPEsLILIEHNA

*eHHoCTB(kM) | xopoB Min ‘ Max ‘ Cpeanan Min | Max | CropoHa |Cpennee

aaaaaaa 2 522‘ 1‘ 49.440‘ 330.271‘ 218 485‘ 0 015| 0 043| PKET - PK&4+20 | 0,025

23-rasm. Teodolit yurishlari va trigonometrik nivelirlashning texnik tavsiflari

3. Natijalar tahlili

O‘tkazilgan amaliy ish davomida CREDO_DAT dasturida geodezik tarmoq nuqtalarining
maqomini (“UCXOAHBIA"/“paboumnii”) to'g'ri belgilash hal giluvchi ahamiyatga ega ekanligi
aniglandi. Agar tarmoqda kamida ikkita tayanch nuqta belgilanmasa, dastur barcha aniqlanadigan
nuqtalar uchun “yetarli ma’lumot yo‘q” tarzidagi xatolik xabarlarini chiqgaradi, bu esa keyingi
tenglashtirish jarayonini imkonsiz qgiladi. Tayanch nuqtalar to'g‘ri belgilangandan so‘ng, dastur
barcha hisob-kitoblarni avtomatik tarzda amalga oshiradi va aniqlik ko‘rsatkichlari amaldagi
normativ talablarga to‘liq javob beradigan natijalarni tagdim etadi. Bundan tashqari, dasturning
har bir bosqgichda alohida bayonnoma va protokol shakllantirishi xatoliklarni tezkor aniqlash va
ularning sababini tushunish imkonini beradi, bu esa qo‘lda hisoblashga nisbatan vaqt va
resurslarni sezilarli darajada tejaydi.

Xulosa

CREDO_DAT dasturi zamonaviy geodezik va BIM loyihalarida dala o‘lchash ma’lumotlarini
kameral qayta ishlashning samarali vositasi hisoblanadi. Dastur turli formatdagi taxeometr va
GNSS ma’lumotlarini qabul qilish, ularni avtomatik tarzda tahlil qilish, geodezik tarmoqni
tenglashtirish va natijalarni standart hisobot shaklida taqdim etish imkonini beradi. O‘tkazilgan
amaliy ish natijalari shuni ko‘rsatdiki, dasturdan to'g‘ri foydalanish, xususan, tayanch va ishchi
nuqtalarni to'g‘ri belgilash, geodezik o‘lchashlar natijalarini yuqori aniqlik bilan qayta ishlashga
imkon beradi. Bu, o'z navbatida, qurilish va transport infratuzilmasi loyihalarini axborot
modellashtirish (BIM) texnologiyalari asosida rivojlantirishda muhim ahamiyatga ega.
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