SAKJIFOYEHHE Ne 01-35-19

OPI'AHA MO CEPTH®UKAITAHU ITIPOT'PAMMHOM ITPOJYKIIMUA B CTPOUTEJIBCTBE
Ha 0aze OO0 «llenTp cepTHHUKANNE NPOrPAMMHO#M NPOAYKIHH B cTpouTeibeTBe» (000 ICIIC)

0 COOTBETCTBHH pa3iejiaM H MYHKTAM HOPMATHBHbLIX TOKYMEHTOB
nporpammuoro komimiekca KPEJIO B cocraBe mporpamm KPEJ1IO TPAHCKOP,
KPEJIO HUBEJIUP, KPEJO PACYET JE®OPMAIIMI, KPEIO I'HCC, KPEJO
JAEXYPHBIA IIAH, KPEJIO JAT ot 19.07.2019r.

(k ceprudukaty coorBercTBHA Ne RA.RU.AB86.H01180,
cpok aeiictBusa 20.07.2019 - 19.07.2022)

1. Ob6o3naveHHe MPOrpaMMHOI NPOAYKIIHH
ITporpammusriii komiieke KPEJTO B cocrase mporpamm KPEJJO TPAHCKOP, KPEJIO HUBEJIWP,
KPEJJO PACYET JIE@OPMALIMI, KPEZIO THCC, KPEJIO JIEXKYPHBIM IJIAH, KPEJIO JIAT.

2. HazBaHHe nNporpaMMHO#i NpoayKuHH

[MporpaMMHBIi KOMIUIEKC 0OpabOTKM WHJKEHEPHBIX M3BICKaHHH, IH(POBOIO MOJCIMPOBAHHUS
MECTHOCTH, IIPOEKTHPOBAaHUA reHIUaHoB U aBTroMobunsHbX nopor KPEJIO B coctase mporpamm KPEJO
TPAHCKOP, KPEJO HUBEJIMP, KPEJIO PACYET JE®OPMAIIMN, KPEJO TI'HCC, KPEJIO
JIEXXYPHBIN ITJTAH, KPEJIO TAT.

3. CooTBeTcTBYET TPeOOBAHHMIM NMYHKTOB HOpMaTHBHbIX.,IIOKyMeHTOB no cocrosiHuio Ha 19
s 2019 r.

I'OCT P HCO 9127-94 "JlokymMeHTauusi mojib3oBaTeJss H HH(OpMALMA HA YNaKOBKe
NOTPEOHTENbCKHX MPOrPAMMHBIX MaKeTOB":

- pasmen 6. CrnpaBounas mokymenranus (OB). Ilogpasmen 6.1. O6o3nauenue nakera (Ob), m.6.1.1.
[Moxpaszaen 6.3. OyHKOMOHATIBHOE OmMcanKe nporpammuoro cpeacrsa (OB), mm.6.3.1, 6.3.3. IToapaszen 6.5.
Hcnonb3oBanue nporpaMmmuoro cpeactsa (Ob), nn.6.5.1 - 6.5.3.

I'OCT P HUCO/M3K 12119-2000 "HudopmanmonHas TexHoJorus. Ilakersl mnporpamm.
TpebGoBaHus Kk kayecTBY H TeCTHpOBaHHe"

- pasgen 3. TpeboBamusa k KauecTBy. [logpasmen 3.1. Ommcanue mpoaykra, mm.3.1.1, 3.1.3.
Ionpaznen 3.2. JlokyMeHTalus mojas3oparens, m.3.2.1 — 3.2.5.

I'OCT P HMCO/M3K 9126-93 "HudopmaumonHass TtexHojorus. OneHka mNporpaMMHoii
NPOAYKIHH. XapaKTepHCTHKH Ka4eCcTBa M PYKOBO/JCTBA 110 HX NPHMEHEHHI0" :

- pazzen 4 XapakTepuCTHKH Ka4ecTBa IporpaMMHoro obecrnedenus, nm.4.1 —4.4.

T'OCT 28195-89 "Ouenka Ka4yecTBa NPOrpaMMHBIX cpeacTB. Obmue moaoxeHus”

- pa3nen 2 HoMeHK7aTypa ToKasaTelell KauecTBa MPOrpaMMHBIX cpencts, m.2.1 (mm.l.1, 1.2, 2.1 -
2.3,3.1=33,61,62)

T'OCT 28806-90 "KagecTBo nporpaMMHubIx cpeacTs. TepMHHBI B onipeeaeHus”:

- pasgen 2 O6UIHe XapaKTEPUCTHKH Ka4ecTBa MPOrPaMMHOTO cpeacTsa, mi.l3 — 16.

4. CocTaB mporpaMMHOro KoMILIeKca
4.1. Ilporpamma KPEJTO TPAHCKOP
4.1.1. HazBaHHe NPOrpamMmMsI _
IMporpamMma TpaHchOpPMALMK TEOLEHTPUUCCKHUX, TE€OJ€3MYECKHX M TNPAMOYTOJIBHBIX KOOpAHHAT
KPEJIO TPAHCKOP.

4.1.2. Bepcusa — 3.0

4.1.3. HaznaueHue nporpaMmai 7
[Ipeobpazopanue TeOeHTPHYECKHX, TgHe

PAMQYTOIBHBIX KOOP/IMHAT.

45/ bikam
3amMecTHTEH FEeHEPAILHOIO Al F ¢ A:"‘r'?”
aupexTopa 000 IICIIC : JL.IO.ByoHoB
JKenepT T.H.by0oHoBa



¢Tp. 2 3aKk1I09eHus K cepTuuKaTy
coorsercTBHA Ne RA.RU.AB86.H01180
(cpok peficrBus 20.07.2019 — 19.07.2022)

4.1.4. Pemaembie 3a5aqu:

- ipe0bpa3oBaHUe reOEHTPHICCKHX, Te0IE3HUECKAX KOOP/MHAT 110 33aBaeMbIM [IapaMeTpaM CBSI3HU
pedepeHIHBIX U 06IIE3eMHEIX CHCTEM,

- IpeoOpa3OBaHHe KOOPIMHAT IO YCTAHOBIEHHBIM IapaMeTpaM MOJHHOMHATBHOTO IIPeoGpa3oBaHus
H JJaHHEBIM, BBEJICHHEIM I10JIb30BATE/IEM C KJIABHATYPEI,

- peanu3anus pabOTBl CHCTEMBI € JaHHBIMH B CHEAYIOIIMX THIAX IIPOEKIHH — MOIepedHo-
UHIMHAPHYECKOH mpoeKnuu Mepkaropa, KoHMYeckoH mnpoekumu JlamGepra ¢ JByMs HIH OJHOM
CTaHAAPTHBIMM ~ TapajUIC/IAMK, UHIHHApHYECKOH mnpoekuuu Mepkatopa u  Ilcemo-Mepkaropa,
oprorpadu4ecKkoi, KOMIIO3HITHOHHOMH;

- mpeobpasoBaHye NPAMOYTOIBHEIX KOOPAHHAT H3 CHCTEMBI B CHCTEMY;

- npeobpa3oBaHHe TI'e€0/IE3UYECKHX KOOPAHHAT M3 OJHOM CHCTEMBI B APYTYIO ¢ HCIOJIb30BaHHEM
(aiinor cetok popmarta NTv2;

- pacdeT CMEeLIEeHHH [0 IMHUPOTE U JOJITOTE B y3J1aX CETKH MEXKIY JABYMS FEOJE3HYECKMMH CHCTEMAMM
KOOpAMHAT ¢ TOCIEAYIOIINM co3/lanneM (aitna dopmara NTv2;

- OIpEJC/ICHHE TapaMETPOB CBA3H IPAMOYTOJIBHBIX CHCTEM KOOpAMHAT B adduuHOM, ['enbmepTa,
['eneMepTa — nonuble Gpopmysl ¢ 11K, ¢ oneHKoii ¥ KOHTPOIBbHOM OIEHKOH TOUHOCTH;

- Ompele/ieHHe NapaMeTpoB CBA3M OOINE3eMHBEIX M pe(EepEeHIHBIX T'eONEHTPUUYECKHX CHCTEM
KOODZHHAT; .

- YCTAHOBJIEHWE [1apaMETPOB CBA3HM MEXKIY IPOCTPAHCTBEHHON/T€OJIE3HYECKOH H  ILIOCKOH
CHCTeMaMH KoopauHaT B miane 1 no Beicote (Kmou 2D(I"emsmept)+H);

- YCTAHOBJICHHE IIApAMETPOB CBA3H C MCIIOJIb30BaHHEM MOMMHOMHAIBLHOIO Ipeobpa3oBanus A0 5-i
CTENEHH BKIIOYHTENILHO ¢ mpuMeHeHneM MHK;

- OIpeIeIeHHE KITI0Ya MECTHBIX CHCTEM KOOPAHHAT B HECKOILKUX BapHaHTaX 00pa3oBaHUs MECTHBIX
CK;

- OMpeNIeNIeHHEe KIII0Ya MECTHBIX CHCTEM KOOpPAMHAT B OpTOrpadgHuecKoil MpOeKIUH U MolepeydHo-
[UIIHHIPHYECKO# mpoeknuu Mepkaropa ¢ npuMmeHennem MHK;

- pacyeT MacimtabHoro ko3QdunueHTa;

- pacyeT paAMyCOB KPHBH3HBI MEpHJHaHa M NEPBOT0 BEPTHKala, CPEIHEro pajdyca KpUBHU3HBI B
TOYKE;

- pacyer ["ayccoBa cOMIKEHUS MEPHTHAHOB;

- pacyeT aHOMAJIMU BBICOTHI A7 BEIOPAHHOM MOJIENIH reou/ia B pa3JInYHbIX CHCTEMaxX KOOpIUHAT;

- Pacy€T ONTHMAIBLHBIX APaMETPOB KOMIO3HUIIHOHHON TTPOEKITHH.

4.1.5. AnexBaTHOCTb M 3 (PEKTHBHOCTH B YACTH MPHKJIAAHBIX XapaAKTEPHCTHK NOATBEP:KACHA
COOTBETCTBHEM TPe0OBAHHAM NMYHKTOB HOPMATHBHLIX JOKYMEHTOB 0 cocTOsTHUIO Ha 19 mioas 2019 r.

I'OCT 32453 - 2017 "I'106ajibHble HABHIalMOHHBbIE CIYTHUKOBbIe cHcTeMbl. CHeTeMbl
KoopauHaT. MeTroasl npeodpa3zoBaHuii KOOPAHHAT oNpeaeasaeMbIX TOYEK":

- pazzen 4. 3eMHas CHCTEMa KOOpAMHAT M ee IpakTHueckue peanusanuu. Iloxpasupen 4.1. CucteMel
reogesuueckux napamerpoB. [logpasgmen 4.2. PedepeniHble reofe3ud4ecKUe CHCTEMBI KOOPIHHAT
Poccuiickoii Penepanuu;

- pasmen 5. Mertoner mpeoOpa3zoBaHuii KoopAMHAT omnpedenseMbix Todek. Ilompazmem 5.1
[IpeoGpazopanue reofe3nueckux KOOPAHHAT B MPSIMOYTOIEHEIE IPOCTPAHCTBEHHEIE KOOPAMHATEL H 0OPATHO.
[loapasaen 5.2. IlpeoGpasoBaHHe NPOCTPAHCTBEHHBIX MPAMOYTONBHBIX KoopauHar. Ilojapasgem 5.3.
ITpeobpasoBaHue reoe3u4ecKuX KOOPIHHAT. I"I011pa3)1eﬂ 5 4 HpeoGpaaoaaHHe TeONe3IECKHX KOOPIHHAT B

3amMecTHTENL IeH €pajJbHOro

aupexTopa Q00 LCIIC J.10.by6HoB

JKenepT T.H.By6HoBa




cTp. 3 3ak04eHHd K cepTHPHUKATY
cooTBeTcTBHA Ne RA.RU.AB86.H01180
(cpox peiicrBua 20.07.2019 — 19.07.2022)

- mpunoxenue A (obsa3arenbHoe). Ilapamerpsl mpeobpazoBanus MexIy cucTeMod koopuanat [13
90.02 u pedepeHIHEIME cHcTeMaMu KoopauHaT Poccriickoii ®enepanun.

I'KHMHII-06-233-90 "PykoBoACTBO M0 MaTeMaTH4YecKoil 00pafoTke reoie3MvecKux cereil u
COCTABJIEHHIO KATAJIOI0B KOOPIHHAT H BBICOT MYHKTOB B rOPOAaxX U MOCEJIKAX FOPOJACKOro Tuna”:

- pa3zen 2. MaTteMaTtuyeckas o0paboTka reoJie3HUECKHX CeTeil B ropoaax H mocenkax. [loapasznen
2.3. TpeobpazoBanme koopmumat, mm.2.3.1 — 2.3.6. ITompasmen 2.4. Ocobbiii ciyyait npeobpasoBans
KOOpJIUHAT.

4.1.6. IlporpaMmMHast JOKyMeHTAIHS

[IporpaMMHEI KOMIUIEKC 00pabOTKM MHKEHEPHBIX H3BICKaHHM, IH(QPOBOrO MOJEITHPOBAHHS
MECTHOCTH, NPOEKTHPOBaHHUS TI'eHIUTAaHOB W aBTOMOOWIBHEIX jopor. TPAHCKOP 3.0. Tpauchopmarius
FEOIEHTPHYECKUX, T€OIE3UYECKHX H MPAMOYTOJIBHBIX KOOPAMHAT H OMpE/eIeHHe MapaMeTPOR CBSI3H CHCTEM
KoopauHat. PykoBojcteo noas3oBarens, 2018. — 125 c.

4.2. Ilporpamma KPEJIO HUBEJIUP

4.2.1. Ha3panue nporpamMmal

IlporpaMma kamepanbHOH 00pabOTKHM JaHHBEIX reoMeTrpHyeckoro HupenupoBanus KPEJIO
HVBEJIHAP.

4.2.2. Bepcus — 3.0

4.2.3. Haznayenue nporpaMmei

[Ipeobpazopanue reolleHTPHYECKHX, TEOAE3HUECKHX H MPIMOYTOJIBHBIX KOOPHHAT.

4.2.4. Pemaembie 3a1a4u:

- HUMIIOPT JaHHBIX M3 TEKCTOBBIX (halnoB B NIPOM3BONBHEIX (opMmaTax, HACTpPaHBAEMBIX
II0JIb30BAaTEJIEM;

- MMIOPT JIaHHBIX M3MepeHHH u3 QaiinoB nudpoBeix HEBenHpoB dopmaros Leica (HeXML, GSI,
RAW, TXT), Trimble (DAT; MS5), Sokkia (SDR2x, SDR3x), Topcon (TXT, DL), South DL-202 (TXT),
BBIITOJIHEHHBIX B IIPSIMOM M 00paTHOM HaNpaBJIeHHAX;

- HMMIOPT JaHHBIX H3MEpeHWH H3 UHU(POBLEIX HUBEIHPOB, BBIIOTHEHHBIX IO JBYM JIMHHAM
HHMBEJIIHPOBaHHWS B MpAMOM H oOpatHoM HampaBieHmsax mo MertogukaM RRRRLLLL/aRRRRLLLL,
RLLRRLLR/aRLLRRLLR, RLLRRLLR/aRLLRRLLR;

- UMIoOpT (ainoB KaaTHOPOBKM KOMIUIEKTOB «IH(GPOBOM HHBEIHpP — INTPHXOBasd peHKay»
(MUHI'AuK) 1 y4er mompaBoK 3a OTIHYHME IHHBEI METpa OT HOMHHAJIA M TeMIepaTypHbIH Kod(duimeHt
pacIIupeHus KOMILUIEKTA PeeK;

- HIMIOPT JaHHBIX B (popMaTax «dxth u « TopoXML»;

- BBOJ JAaHHBIX W3 pykomucHbIX xypHaioB I, II, III, IV xmaccos, I, II, III paspsanos ocamouHoro u
TEXHHYECKOr0 HHBEIMPOBAaHHS B COOTBETCTBYIOINHE TaOyMubl. TablnH4HOEe pENaKTHPOBAHHE JaHHBIX,
BKJIFOYas paboty ¢ Gydepom obMeHa Iyid MyHKTOB Mexay nporpammoit HUBEJIMP u nporpammamu KPEJIO
JAT 5.0 u TPAHCKOP 3.0;

- HalIW4HMe pelakTHpyeMOH reoje3udecKoil OMONMOTEKM BKJIIOYAKOLIEH CHCTEMBI KOOpPIHHAT,
IIPOEKLUH, JIUTHIICORIBI, TaTYMBI, MOJIEITH T€0HIa U aHOMAIMH B pelyKiuu byre;

- HCIIOJB30BaHHE OOINE3EMHBIX MOJENeH aHOMAIMii CHIIBI TSXKECTH B pemykumu byre B ¢dopmate
«bdm» s mocnemyromero yJyeTa monpaBok B HOpMalbHbIE BEICOTEI TyHKTOB;

- HCTOJIb30BaHMWEe JIaHHBIX KapTorpadudeckux BeO CEpBHCOB B AKTHBHOH CHCTEME KOOpAHHAT
HpOEKTa ¢ BO3MOKHOCTHIO COXPAHEHHS PACTPOBBIX NAaHHBIX B NPOEKT H IOCTENyIomed TpaHncpopMarmu
H300paxXeHus; s rese;

- HCII0JIb30BAaHHE PACTPOBLIX MOMIOMKEK BPACE "PaHERBELIX (hopMarax;

3amMecTHTEIb FreHePAJIBLHOI0

aupexTopa 000 IICIIC J.JO.by6HoB

IKenepr T.H.Byonosa



cTp. 4 3aK/I0YCHHS K cepTHRHKATY
coorBeTrcTBHA Ne RA.RU.AB86.H01180
(cpox meiicTeus 20.07.2019 — 19.07.2022)

- 0TOOpa)KeHHEe MOBEPXHOCTH H30IMHHAMH H TPANUEHTHOH 3aIHBKOH ¢ BO3MOXHOCTBIO HACTPOHKH
AJHHEI pebep TPHAHTY/ISAIHH;

- HCIHOJIb30BaHMe obmiero kmaccudukaropa ¢ KPEJO JIAT 5.0 u IporpaMMaMH Ha miaaTgopme
CREDO III;

- PACHCT TIONPABOK B OTCYETHI 110 PEHKaM MPH HCHOJIb30BAHHH OTKATHOPOBAHHEIX nap HUBEIUP-
LITPHXOBas peika;

- TpeaBapuTenbHas 06paboTka M3MepeHHH. AHAIH3 COOTBETCTBHS TpeOOBaHUAM HOPMATHBHBIX
AOKYMEHTOB I IBYX TOPH30HTOB, JIEBOTO M IPABOTO XOZd, XOJa NPSIMO H 00PAaTHO, a TAKKe BHIYHCICHHE
NIPEBBILIEHHH I yPABHUBAHUA, PACYET IIPEABAPHTENBHEIX OTMETOK, (OpMHPOBaHHE TONOJIOTHHU CETH;

- PacteT IIONPaBOK 3a NEPEX0]] K HOPMANBHEIM BBICOTaM [Isi HUBENHpoBaHus | - 11 kiacco mo Tpem
METOAMKaM;

~ YHCT NONPABOK B MPEBBINEHHUS 1O CEKLUMSM «Shy 3a OTIH4HME cpeiHel UTHHBI METpa KOMILTEKTa
PECK OT HOMHHANa 10 pe3ynbTaTaM OSTAIOHMPOBaHHS M «Sht» 3a pasmHume TEMIIEPATYPBl pPEEK IIpH
STAJIOHUPOBAHHH, 32 KOIPPHIIMEHT TEMIIEPATYPHOTO PACIIMPEHHS] HHBAPA;

- PpacHeT NpPEBBILCHAH Ul YPaBHUBAHHS, PacyeT NPEIBAPUTENBHBIX OTMETOK, popmMupoBanue
TOTOJIOTHH CCTH, aBTOMATHYECKUH aHAJIN3 TIONHTOHOB C MIPEIBAPHTENBHOM ONEHKON TOYHOCTH H3MEPEHHH;

- PacyeT CllyyalHBIX M CHCTEMATHYECKHX OMIMOOK HUBETHPOBAHHS, B TOM YHCIE ¢ BOBMOMKHOCTBIO
PasAenbHOro pacyera Mo HCIOJHHTENSIM, ;

- BblMMCIeHHe 1-6 pasHocTed di H3MEepeHHBIX NpEBHIEHUI IS IIEPBOro Kiacca HHBEJIMPOBAHHS,
a7 | paspsaza HUBenmMpoBaHUA BEIYHCIIOTCH | — 9 1 0 Pa3sHOCTH IIPEBBILICHH;

- BBIMUCIICHUE CPEHEH KBA/IPATHYECKOH CITy4aifHOM MOrpelHOCTH Ha 1 KM HEBEIHPHOTO Xoja i |
Knacca (p1, p2) nusenuposanus (ul, p2) mo passoctsim d5, d6;

- BEIYHC/ICHUE CPe/IHeH KBA/IpaTHYECKOH CIlyuaiHOM MOrpemHocTy Ha | KM HEBEIHPHOro Xoaa i |
paspsiia HuBenuposanud (i1, p2, u3) mo paswocram ds, dé, do;

- PacyeT OTMETOK «OOKOBBIX» IYHKTOB, B TOM YHCIIE, H [IPH OTCYTCTBHH XOJ0B HHBEITHPOBAHHS;

- PYYHOH aH&IM3 «IEMOYKOi» IOHMCKa IpybbIX OMHMOGOK B XOAAX M IOJMIOHAX OIHOrO Kiacca
HHBEIIMPOBaHHS;

- @BTOMaTH3HPOBaHHBIH METOJ TPACCHPOBAHHUA [TOUCKA OMHOOK B X0aX H MOJUTOHAX.,

- Lp u L1 ananu3 nns noucka rpy6eix omu6ox H3MEPEHHH;

- IPEIBAPUTE/IBHBIM PAacyeT ONEHKH TOYHOCTH BBICOTHOIO IOJOXEHHS MYHKTOB B COOTBETCTBHH C
3apaHce HAa3HAYCHHBIM KIIAaCCOM HHUBEIIMPOBAHHA M METOAMKOH pacyera BECOB — IIO IUTATHBAM HJIH IO
PacCTOSHHUSM;

- ypaBHuBanue no MHK napamerpuyecknm crocofoM ¢ BO3MOKHOCTBIO COBMECTHOTO YPaBHHBAHHS
U3MCPEHMH PasHBIX KIAcCOB (pa3psiiOB) TOYHOCTH, alOCTEPHOPHAS ONEHKA TOYHOCTH H3MEpeHHi U
pe3yIbTaToB;

- BBIIYCK BEIOMOCTEH IPEBBIIIEHWA M BRICOT IYHKTOB JUIi BCEX KJIACCOB HHMBEIHMPOBAHUS,
KOOPIMHAT M BBICOT, XapaKTePUCTHK HHUBEIHUPHEBIX JIMHUH, BeIOMOCTeH Npeno6paboTKH, OTpaXKaloIuX ydeT
TIOTPaBOK Ha CPEJHIOK JUTHHY pabo4yero MeTpa Iapkl peek, TeMIIEpATypy, OLEHKY TOYHOCTH BBICOT MYHKTOB,
IIOTIPABOK, XapaKTEPHCTHKH KadecTBa pabot. Bee oTUeTHRBIE BEIOMOCTH MO pe3yibraram o6paboTku [-1V
KJIaCCOB HHBEIMPOBAaHHS BBINYCKAIOTCA B COOTBETCTBHH C TpeOOBAaHHAMH HOPMATHBHBIX JIOKYMEHTOB.
OtyeTHBIE BEJIOMOCTH IO XOZAaM CO3JAIOTCA B COOTBETCTBHH C BBEJICHHBIMH WIH CHOPMHPOBAHHBIMH
JAaHHBIMH 110 XojiaM B Tabiuie HuBenupHbie xo/p.. QOpMHpOBaHHE W HACTPONKA BHIXOJHBEIX JOKYMEHTOB
BBINOJIHAETCA C HCIOJb30BaHHEM PenakTopa mabioHos;

- popMupoBaHHe cxeM B UepTeKHOM MOIEH ¢

3aMecTHTE/IL rEeHEPAILHOTO

aupexTopa 000 ICIIC 4 1.10.by6nos

IKemepT T.H.byoHoBa



cTp. 5 3aKa0UeHHA K cepTHPHKATY
coorBercTBHs Ne RA.RU.AB86.H01180
(cpox peiicrua 20.07.2019 — 19.07.2022)

- 3KCIIOPT pa3HOCTeH H3MepeHHBIX NMpeBbIeHnid di B TeKCTOBBIH (aiin Bcex mecTH (as | kinacca) u
mector as 11 u 11l xnaccos;

- HKCHOPT pasHOCTeH W3MEPEHHBIX IpeBbIeHuH di B TEKCTOBBIH (aiin Beex gecaru (s | paspsaga)
u mwecto 1 11 u 11l pazpsaos.

4.2.5. AnekBaTHOCTh H 3¢)(peKTHBHOCTh B YaCTH NPHKJIAJAHBIX XaPAKTEPHCTHK MOATBED:K/IeHA
COOTBETCTBHEM TPEGOBAHHAM IMYHKTOB HOPMATHBHBIX IOKYMEHTOB 10 COCTOSTHHIO Ha 19 uions 2019 r.

Nucrpykuusa no aaseauposanuio L, IL, 111 u IV kaaccos. — M.: IHUUTAuK, 2004:

-nn.1.7 (tabn. 1), 1.8, 1,23, 7.22 - 7,24, 8.19 - 8.21, 15.18 - 15.19, 16.13.

HHcrpyknus no Ber4uc/ieHH0 HEBeMpoBok. — M.: Henpa, 1971:

-mn.3,7,8,58—-67,74-79, 103 - 104;

- npunoxenus 10, 11, 13, 14.

HMHcTpyKUHA MO COCTABJIEHHI0 TeXHHYECKHX OTYETOB O reofe3HYecKHX, aCTPOHOMHYECKHX,
rpaBUMeTpHYEeCKHX U Tonorpaduyeckux padorax. — M.: Heapa, 1971:

- mpunoxenus 103, 105, 106, 107, 109, 110.

4.2.6. IIporpaMMHas JOKYMeHTAIHS

[IporpaMMHBIii  KOMIIEKC OOpabOTKH HHKEHEPHBIX H3BICKAHHH, IH(PPOBOrO MOJAEIHPOBAHHS
MECTHOCTH, TNpPOEKTHPOBAaHHs TeHIUIaHOB W aBToMoOmmpHEIX mopor. HUBEJIMP 3.0. Apromarusaips
KaMepaubHOi 00paboTKH reOMETPHYECKOTO HUBETMPOBaHus. PyKkoBoCTRO Nonb3oBarens, 2019. — 178 c.

4.3. Iporpamma KPEJIO PACUET JE®OPMAIIUHA

4.3.1. HazpaHHe nporpaMmbl

ITporpamma pacuera aedpopmannit KPEJIO PACUHET JTEOOPMALIUIA.

4.3.2. Bepcusn — 1.0

4.3.3. HaznauyeHue nporpaMmmasl

O6paboTka pe3y/ibTaTOB MHOTOKPATHBIX (LMKIMYECKUX) HaOmoneHuH 3a JedopMmalusaMi H
OcaJKaMHU 3eMHOH ITOBEPXHOCTH, 3JJaHUH U COOPYKEHHH.

4.3.4. Pemaemble 3a7a4u:

- CO37aHKE ITHKJIOB C MIPOM3BOJIBHOM H YKa3aHHOH M0JIb30BaTeNeM IIPOAOJDKHTEIBHOCTBIO IUKIIA;

- UIMIIOPT JaHHBIX;

- QHAJIM3 YCTOMYMBOCTH ONOPHBIX IIYHKTOB KAPKACHOH CETH re01e304ecKoro 000CHOBaHH S B IIAHE H
10 BBICOTE MO OTHOIIEHHIO K HAa4YalbHOMY H IpEABIIyIIeMY IHKJIaM HaOMIOJCHMH B COOTBETCTBHH C
YCTaHOBIIEHHBIMH B IIPOrpaMMe JIOIIyCKaMH;

- BBIYHCIICHHE a0COJIOTHOTO CMEINeHHs J1e(hOpMallMOHHO-0CAJOUYHBIX MApoK B ITAHE U MO BBICOTE
[0 OTHOINEHHIO K HAYaJIbHOMY H MNpeAbIAyLIeMy NHKIaM HaOMIOJeHHH C KOHTPOJEM Ha INPEBBLILICHHE
YCTaHOBJIEHHBIX JIOMYCKOB;

- BEIYKMCJIEHHE [TAPaMETPOB IS 3a[JaHHOM Tapbl 1e(OpMaliOHHO-0Ca/I0YHBIX MapoK;

- co3JaHMe JMHHI npoduiel M0 MapkaM, BBIYHMCIEHHE JBHXEHHH MapoK Hpoduis M0 BBICOTE,
HEPaBHOMEPHOCTH JIBHKEHHS CMEKHBIX MapOK MpOGMIIs, KpeHa  Iporuba s THHUH NPOQHILS,

- CO3JJAHME TIOJIL30BATEILCKMX CHCTEM KOOpDAMHAT Ul OOKOB, B TOM YHCIIC HemapajielbHbIX
HCXOIHOM MIOCKOCTH, ¢ BO3MOYKHOCTBIO aBTOMaTHYECKOrO pacyeTa apaMeTpoB CUCTEMBI KOOPAMHAT,

- co3manue aehopMaLHOHHOM TOBEPXHOCTH B aKTHBHON CHCTEME KOOPIMHAT JUI BRIOpaHHOro OIoKa
M 3aJaHHOTO MOMEHTa BPEMEHH C HCIOIB30BAHHEM JBYX THIIOB MHTEPIOJALMH — KyCOYHO-NHHCHHOH M
KyCOYHO-TJIAIKOH ¢ MHHHMH3aIHe HHTCFpaHBHOH I(pPIBHSHLI
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cTp. 6 3akio4eHns K cepTudHUKATY
cooTBeTcTBHA Ne RA.RU.AB86.H01180
(cpox meficTeus 20.07.2019 - 19.07.2022)

- PeIAKTHPOBaHHE JIehOPMAIIMOHHOMN TOBEPXHOCTH IIPH OMOLIH CTPYKTYPHBIX JIHHHI;

- CO3MaHHC MOJMMCEH CMEIIEHWH MapoK B IUIAHE M II0 BBICOTE, a TAKKE MOJIKCEH OUaTaui u
BpaLIECHHS;

- OroOpakeHHE NapalleNbHOH | LUCHTPAIbHOH npoekuun 3D-Mozenn aedopManHoHHOMN
TIOBEPXHOCTH C BO3SMOMKHOCTBIO COXPaHEHHS IOy YEHHOTO H300pasKeHUs B BHIE YepTeKa;

- OTOOpaXeHHe NUHAMHKH Jed)OpMAalHOHHOIO Ipouecca B peXHMME aHHMAallMd C BO3MOXKHOCTBIO
3amucH B aiin popmara AVI;

- IOCTPOCHHE TPACKTOPHH M BEKTOPOB JBHIKEHHS MapOK B IIJIaHE;

- BBIYHC/ICHHE B3aHMHOIO IOJIOXKEHHMS [BYX CMEKHBIX JIHHHH mpoduiei B miaHe M MO BBICOTE C
BO3MOKHOCTBIO BBIBOZIA TPa(UKOB, BKIOYAs Ipad MK IOIKPAHOBBIX IyTeH;

- BBIYHUCIICHHe 17 OJ10Ka Mapok cpenHell ofmeit u TEKYLIeH OCalKH, HEPaBHOMEPHOCTH o0Ieil u
TEKYIIEH 0canKi, K03 UIHEHTOB anmpOKCHMUPYIOMEH TIOCKOCTH JUTS 001IeH H TeKyLIeH ocamKu;

- PacHeT HAKIIOHA U KPYYeHHH JIJI OallleHHBIX COOpYKEHHH;

- MHICPaKTMBHOC DpEIICHHC CIEAYIOMHX HHXCHEPHO-TEONE3HYECKHX 3aiay: ob6Mep, CTBOp-
TICPNCHANKYIIAP, TUHEHHAS W TIOJIAPHAS 3aCEYKH, IPOEKIIHs, IEPECEUEHHE, CETKA TOYEK, pacuer yrna;

- PaclpeleicHue  BCIIOMOTATENbHEIX 3JIEMEHTOB 10 CHOAM C BO3MOXHOCTBIO YIIPABJICHHS
BUIMMOCTBIO H 3aXBATOM;

" OKCIIOPT B HCPTEKHYIO MOJENb Ie)OPMAlMOHHOH MOBEPXHOCTH, TPAEKTOPHH H BEKTOPOB
JNBHIKCHHSA MapOK B IUIAHE, & TaK)XKe TOMOTHHTENBHBIX MTO/IITHCEHH.

4.3.5. AnekBaTHOCTH M 3G (PeKTHBHOCTH B YaCTH HNPHKIAHBIX XaPAKTEPUCTHK MOATBEPKIAEHA
COOTBETCTBHEM TPeOOBAHHAM NYHKTOB HOPMATHBHBIX JJOKYMEHTOB 0 COCTOSIHHIO Ha 19 mroust 2019 r.

CIl 47.13330.2016 - AkTyaausHpoBaHHas pepakuus CHmull 11-02-96 "HukenepHsie
H3BICKAHHUA /151 CTPOUTENLCTBA. OCHOBHBLIE MOJI0KeHHA":

- paszaen 5. MHXKeHepHO-Te0Ie3UUYECKHE H3BICKAHMUS. Ilonpasnen 5.5. 'eonesunueckue HabMOAEHHS 3a
neopMaIMsAME M OcCaaKaMH 3IaHHM H COODPYXEHHH, IBHIKEHHSIMH 3€MHOM MOBEPXHOCTH H ONACHBIMH
OpUpoAHEIMH npoueccamu. Ilogpasgen 5.5.1. I'eomesudeckue HaGmOAEHHs 3a JnedopMaluaMH U OcajKaMH
31aHMH M COOpyXeHHuH, mm.5.5.1.1 — 5.5.1.9. [Toapasnen 5.5.2. Ieomesudeckue HAOGMIONEHUS 33 NBHKCHHAME
3CMHOH MMOBEPXHOCTH H OIIACHBIMH HPHPO/HBIMH npolueccamy, mir.5.5.2.1 — 5.5.2.6.

CII 126.13330.2017 - AxrtyanmsuposanHas pemakuus CHuIl 3.01.03-84 "Teonezmueckme
paboTeI B cTpOHTENLCTBE":

- pazgen 8. I'eose3snyeckndl KOHTPONb TOYHOCTH TEOMETPHYECKHMX IAPAMETPOB BO3BOIHMBIX
KOHCTPYKLHMH 31aHHs (COOPYKEHHs ), CeTel HHIKEHEPHO-TEXHHYECKOTo obecreueHus. BHIbL MeTO/pl U
00BEKTHL KOHTPOJIS 10 CTafNsIM TIPOM3RoACcTBa, mL8.1 — 8.13;

- pasgen 9. MOHMTOPHMHT JiepopManuil BO3BOAMMBIX 3JaHHAH M CTPOHTENBHBIX KOHCTPYKIH,
mm.9.20, 9.25.

4.3.6. IIporpaMmmuas J0KyMeHTalHA
IIporpaMMHbIi  KOMIIEKC 06pabOTKH HH)KEHEPHBIX M3bICKaHMil, IU(POBOTO MOJETHPOBAHHS

MECTHOCTH, IIDOCKTHPOBaHHS TEHIUIAaHOB M aBTOMOOMJBHBIX nopor. PACYET JIE@OPMAIIUMM 1.0.
OGpaboTka pe3ynbTaTOB reoie3nyecKux HaGoaeH It 32 ehopMAlMAME H OCATKAMH 3[aHHIl H COOPYKEHHI.
PyxoBoncTBo none3osarens, 2016. — 114 c.

4.4. ITporpamma KPEJO T'HCC
4.4.1. HazBanue nporpaMmel
[TporpamMma 06paboOTKH CIyTHUKOBBIX I€0/IE3HYEE

"2

4.4.2. Bepcua — 1.1 70

HHﬁ KPEJO I'HCC.
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cTp. 7 3aKI0YeHHus K CePTHPHKATY
coorBercreus Ne RA.RU.AB86.H01180
(cpoxk aeiicreus 20.07.2019 — 19.07.2022)

4.4.3. HaznauyeHue nporpaMmel

O6paboTKa CIIyTHUKOBBIX I'€0JIe3HYECKHX H3MEPEHHIA.

4.4.4. PemaeMble 3ajauu:

- UMIIOPT JaHHBIX CHOYTHHKOBBIX I'€OJE3MUYECKHUX H3MepeHHit u 3(eMepH]l CHCTEM CIYTHHKOBOI'O
nosunrorupoBanus ['JIOHACC, GPS, GALILEO, BEIDOU, SBAS;

- UMIOPT JIaHHBIX KaauOpoBkH aHTeHH B Qopmare ANTEX, Bo3MOXXHOCTE n0OaBIeHHS aHTEHH M
pellaKTHpOBaHHE NTapaMeTPOR;

- YYET IIOJIO’KEHHS U BapHalMi (Pa30BOro EHTpa aHTEHH CIIyTHHKOB U IIPHEMHHKOB;

- 3arpy3Ka aeMepua ¢ caiita MeXxayHapOIHOH CITyKObI INT0OATBHBIX HABUTAIIHOHHBIX CITYTHHKOBEIX
CHCTEM;

- pacyer Ipe[BapUTENbHBIX KOODHHHAT IIYHKTOB TIpH OTCYTCTBHH JaHHBIX B (aiinax
HaOMIOIEHHH;

- NOJUIEp’KKa CHCTEM KOOpAMHAT B mpoekiusx Transverse Mercator, Mercator, PseudoMercator,
Lambert Conformal Conic, Orthographic;

- MOWCK MapaMeTPOB HEHM3BECTHOH MECTHOH CHCTEMBI KOOPIHMHAT II0 JAHHBEIM CITyTHHKOBBIX
TeoJe3HYECKHX H3MEPEHHUH U KOOpAMHATaM TOYeK B MECTHOM CHCTEME KOOPIUHAT;

- 3aJlaHM€ KOOpPIAHMHAT HCXOJHBIX TOYEK B KOOpIMHATaX CHCTEMBI KOOpPAHMHAT I[IPOEKTa HIIM B
[IPEJICTABICHUH [ITUPOTA-/I0JITOTA; ;

- rpaduueckoe OTOOpaKEHHE JJIEMEHTOB IIPOEKTa: TO4YeK, Oa30BBIX IJHMHUH, TpPaeKTOPHH,
Tonorpajpuueckux 0OBEKTOB, TOBEPXHOCTH H ITOAITHCEH;

- pacueT 06a30BBIX JHHHE 0 0aHO# yacToTe (L1);

- pacyeT 6a30BBIX JIMHHUIT 10 ABYM 4aCTOTaM C HMCIOJL30BaHHeM KoMmOuuarui L1+L2 (He3aBucumoe
MozenupoBanue (azoBeIX H3MepeHHii mo gactotam L1, L2), WideLane u lonoFree (komMOuHauuu ¢a3oBeIX
u3MepeHuit mo gacroram L1, L2);

- BBIOOP CHCTEM MO3HLIHOHHPOBAHHUA JJIA pacyeTa;

- pacuer 0a30BBIX JIMHHH, H3MEPEHHBIX B pexuMe «Croi-Mau» ¥ HElpephIBHON KHHEMATHYECKOH
CBEMKH C HHULHATH3alHeH «Ha JIETY»;

- BBIYHCJICHHE IIOJIOXCHHH ToYek BHemHHX coObrTmii Ha Tpaexkropusx I'HCC c BeibopoM meTona
HMHTEPNOSIIMHY (THHeHHas, KBaJpaTH4Had, Kybudeckas) H OIIEHKOH TOYHOCTH;

- IIPOCMOTp 3arpy’keHHHIX B MPOEKT JaHHBIX Habmomenwit u 3demepun B rpaduueckoM
IIPE/ICTaBIICHHH,

- BO3MOXKHOCTh H3MEHEHHA JIaThl HabmoaeHu#H (1711 paboThl ¢ HEKOTOPEIMH YCTAPEBIIMMH MOJIEJISIMH
IPHEMHHKA ),

- BO3MOYKHOCTh HHTEPAKTHBHOTO 00BETHHEHHUS TOYEK U HAOIIOICHHH;

- IPOCMOTpP M PENaKTHPOBAHME MHTEPBAIOB COBMECTHBIX HaOIONEHHH CIYTHMKOB B IpadM4eckoM
NPEICTABIEHHH ¢ OJHOBPEMEHHBIM 0TOOpaXKeHHEM IPadHKOB MONPABOK JBOHHEIX pasHOCTEH M3 MOCIICTHETO
pacuera 6a30BO¥ THHHUH;

- TpOBEpKa YCIOBHi 3aMKHYTHIX (GHUIyp ¢ OTOOpakeHHEM IIOJYYEHHBIX I[OJIHIOHOB LBETOM B
3aBHCHMOCTH OT HEBA3KH H 0TOOpaXKeHHEM TEKYIIeH HEBI3KH IO OCAM, a TaK)Ke B IUIAHE U 10 BBICOTE;

- TPEXMEPHOE YPAaBHHBAHHME CILyTHHKOBBIX T€0AE3HYECKHX CceTeH, CYOPMHPOBAHHBIX II0 PE3yJIbTaTaM
pacdera 0a30BBIX JIMHHH C BOZMOXHOCTHIO Ha3HAYEHHMs HCXOIHBIX IYHKTOB pas’AeNbHO B IUIAHE U TIO

BBICOTE;
- BO3MOXHOCTL BBIIOJHEHHS MHHMMAJIBHO OIPaHHYEHHOTO YpaBHUBaHMA (110 OJHOMY HMCXOAHOMY

wo 2 EEEC TP
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cTp. 8 3aKmoueHHs K cepTHPHKATY
cooTBeTcTBHA Ne RA.RU.AB86.H01180
(cpok peiicTeus 20.07.2019 - 19.07.2022)

- CO3JaHAE U PENaKTHPOBAHHE TOYEUHBIX, JIMHEHHBIX H IUIOMAIHBIX TONOrPadHIecKuX 06HEKTOB B
COOTBETCTBHH C KIACCH(HKATOPOM M BHIOPAHHOM CHCTEMOH IOIEBOrO KOJMPOBaHHS B IIPOLIECCE UMIIOpTa
JaHHBIX (TIPH HAJTHYMH KOJOB OOBEKTOB) U BPYUHYIO;

- PellaKTHpOBaHME  KilaccHUKaTopa (CO3maHME M peNaKTHPOBAaHHE TonorpagpHyecKux
00BEKTOB);

- YUpPAaBICHHE CHCTEMaMH [I0JIEBOTO KONHPOBAHHS, CO3JAHHE TOJB30BATEILCKHX CHCTEM
KOJMpPOBAHUS;

- HOCTpOeHHE LU(POBOH Monemu peibeda (IOBEPXHOCTH) MO Toykam I HCC, yuer crpykrypHEIX
JMHUH [PH IOCTPOEHHH;

- TpOCMOTp  KapTorpaduueckoro wusobpaskenus u3 cepeHcoB GOOGLE MAPS, Bing,
Okcnpece. KocMocHHMKH B crcTeMe KOOpAHHAT MPOEKTa;

- UMIIOPT pacTPOBBIX H300paXEHWH ¢ IPHBA3KOH H 0e3, BOZMOMKHOCTD MPUBA3KH PACTPOB MO 4-M
TOYKaM IIOCJIe UMIIOPTA;

- oQOpMIIEHHE U NIeYaTh YepTexeii Ha OCHOBE rpahHUecKHX JTAHHBIX IIPOEKTA ¢ pa3OUBKOIf HA JTHCTHI
B BBIOpaHHOM Maciurabe;

- OKCIOPT NaHHBIX mpoekTa B mpoekT AT (GDS4) mia coBMeCTHOroO ypaBHHBAaHMS ¢ HAa3eMHBIMH
M3MEPEHUAMH, SKCIOPT rpaduyeckoi uyacTH mpoekta B ¢dopmarsl DXF m Maplnfo ¢ BO3MOKHOCTBIO
HACTPOHKHU CXEMBI COOTBETCTBHS, .

- BBIBOJI HA YEPTEXK NAHHBIX 110 HEBA3KAM JBOMHEIX Pa3sHOCTEH;

- hopMUpOBaHHE BeJOMOCTEH 110 IAHHBIM IPOEKTA C BO3MOKHOCTBIO HACTPOUKH MabIIOHOB;

- SKCTIOPT KOOPAHHAT, BBICOT U KOJA JUIA TOYEK U TPACKTOPHUIi B TEKCTOBLIH (haii.

4.4.5. AnekBaTHOCTL H 3PPEKTHBHOCTL B YACTH NPHKJIATHBIX XapaKTePHCTHK MOATBEP:KIeHA
COOTBETCTBHEM TPeOOBAHHAM MyHKTOB HOPMATHBHBIX JOKYMEHTOB I10 COCTOSIHHIO Ha 19 mions 2019 r.

I'OCT 32453-2017 "T'i06ajbHAs HABHTAIHOHHAS COYTHHKOBAS cucremMa. CHCTeMbI
KoopauHat. MeToasl npeo6paszoBanuii KOOpPIHHAT OIpeae/sieMbIX To4eK”:

- pasgen 5. Meronsl mpeoGpa3oBaHHil KOOpAMHAT ONpENETAEMBIX TOUYEK. [Moppazngen 5.1.
IIpeobpasoBanue reose3ndeckux KOOPIHHAT B IPSIMOYTOJIBHEIE IIPOCTPAHCTBEHHBIE KOOPIUHATHI H 00PaTHO.
lonpasnen 5.2. IlpeoGpasoBaHHe NPOCTPAHCTBEHHBIX IIPSIMOYTOIBHBIX koopauHat. Ilompaszzmen 5.3.
IIpeobpasosanme reonesnyeckux koopauuar. [loapasmen 5.4. [TpeoGpa3oBaHie reoNe3HUECKUX KOOpJIHHAT B
IIJIOCKHE MPAMOYTONbHBIE KOOpAMHATE W oOpatHO. Ilompasmen 5.5. IlpeoGpasoBaHue NpUpalleHHi
IIPOCTPAHCTBEHHBIX NPAMOYTONBHBIX KOODAMHAT H3 OJHOM CHCTEMBI KOOpAHHAT B Apyryio. Iloapasmen 5.6.
CBsI3b MEXITy TEOAE3HYECKON H HOPMATEHOH BHICOTAMH.

CII 47.13330.2016 - AxrtyasmsuposanHas peadakuus CHull 11-02-96 "HmkeHepHble
H3BICKAHHS VISl CTPOHTENAbCTRBA. OCHOBHBIE MOJI0KeHH":

- pasznen 5. MHxeHepHO-reofe3nyeckue ussickanus. [logpasaen 5.1 Obmue TpeboBanus, n.5.1.8.

I'OCT P 57371-2016 "I'no6anbHas HABHIalMOHHAS CIYTHHKOBas cHcTeMa. Meroabl M
TEXHOJIOTHH BBINOJHEHUS reoaesH4ecKux pator OumeHKa TOYHOCTH OmpedeSieHHs MeCTOIOJ0KEHHS.
OcHoBHbIE N0J10KeHHN":

- pazfen 5. Obmue TpeOOBaHUA K METOJAM H TEXHOJOTHSM BBIMOJHEHHS I'€0Je3HYECKHX pabor.
[Mompaznen 5.2 OTHOCHTENBHOE ONpEIE/ICHHE MECTOIONOKEe ), 1.5.2.2, 5.2.5, 5.2.8;

- pasgen 6. MeroJpl OLIEHKH TOYHOCTH OIpefdeNieHHs Mecromoyioxenus. Iloapasnen 6.1 O6mas
XapakTepHcTHKa, n.6.1.1, 6.1.2. [Togpasaen 6.3. Meton HeBsa3ok, nn.6.3.1, 6.3.2.

I'OCT P 53864-2010 "I'no6aapHasi HAaBHranHOHHAs cOyTHHKoOBasg cucrema. Ceru
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cTp. Y 3akmodenus k ceprudukary
cootBeTcTBHA Ne RA.RU.AB86.H01180
(cpok peficrBus 20.07.2019 - 19.07.2022)

4.4.6. IIporpaMMHas J0KYMeHTAHA

IIporpaMMmHEEIf  KOMIIIEKC 00pabOTKH HHKEHEPHBIX H3BICKAHHH, HH(POBOTO MOJETHPOBAHHUS
MECTHOCTH, NPOEKTHPOBaHUA IEHIIaHOB M aBTOMoOMNIBHBIX nopor. KPEJIO THCC 1.1. OBPABOTKA
CITYTHUKOBBIX TEOJAE3UYECKUX U3MEPEHHM. PykoBoactBo mons3oBarens, 2016. — 90 c.

4.5. Iporpamma KPEJIO JEXXYPHBIN IIJIAH

4.5.1. HazBanue nporpaMmal

[lporpamma BeneHuss uudposoro AexypHoro Tomorpaduueckoro mwiama KPEJO I[E)KVPHBIFI
ITJIAH.

4.5.2. Bepeus — 2.2

4.5.3. HazHavyeHHe MporpaMMel

ABTOMaTH3MPOBAaHHEI KOMIIIEKC /Ul BeJleHHs IH(GPOBOro AEKYPHOTO TOMOrpa(uyuecKoro IuiaHa
TEPPUTOPHIA.

4.5.4. Pemaembie 3agaumn:

- CO3JaHHE H HKCIOJIL30BaHHE HEOIPDAHWYECHHOIO KOJIHYECTBA pEecTpOB OOBEKTOB OEKypCTBa
PasIHYHOH JIOKAJIM3allu{ U ¢ HACTPAHBAEMBIMH CEMaHTHYECKHMH OITHCAHHSIMH;

- CO3/IaHHE U HMCIT0JIb30BaHUE PeecTpa I0JIL30BaTelNeH;

- paboTta ¢ 00BEKTAMH NEKYPCTBA - OT CO3[AHHS O 3aKPBHITHS C ABTOMATHYECKHM H3MEHEHHEM
CTaTyCoOB; ‘

- HHTEPAaKTHBHEIE METOJBI CO3JIaHHS M PEJaKTHPOBAHUS IPOCTPAHCTBEHHOI'O IOJIOXKEHHUS OOBEKTOB
JIEXKYPCTBa;

- aBTOMaTrH3alus paboT IO MPOBEpKE aKTyaJbHOCTH M KOPPEKTHOCTH IIE€pPElaBaeMbIX JaHHBIX 110
IEAPOBEIM MOJENAM MECTHOCTH HH)KCHEPHOTO HA3HAYECHHS, a TaKKe MOCIEeQYIOmell Bpe3Ke/BhIPE3Ke
JaHHBIX;

- CHCTeMa AaBTOMAaTHYECKOr0 H3MEHEHHsA CTaTycoB OOBEKTOB H (palioB B 3aBHCHMOCTH OT
BBINIOJIHSAEMBIX JIEHCTBHIH oneparopa;

- obecniedeHue (hOPMHPOBAHHS NEKTPOHHBIX MAKETOB JOKYMEHTOB 110 JJAHHEIM 00BEKTOB A€XKypPCTBa
1t 0OMeHa HH(pOopMallHeH Mex1y CHCTEMaMH;

- TNOHCK OOBEKTOB B COOTBETCTBHHM C HACTpaMBaeMBIMHM 3anpocamu, (QHIbTpaluus OOLEKTOB B
3aBMCHMOCTH OT 3Ha4eHHUH BBIOpaHHBIX CBOMCTB C MOC/IEAYIOMHAM (OPMHPOBAHHEM OTYETOB;

- IMIIOPT JaHHBIX;

- CO3/IaHUE H peJIaKTUpOBaHKe NUPPOBOH MOJEIIH MECTHOCTH;

- BO3MOKHOCTH HCIIOJIb30BAHMs DA3HYHBIX CHCTEM KOODAHHAT, BK/IIOYas KapTorpahuyeckue
[IPOEKIMH, CTPOUTENBHBIE CHCTEMEI H 110 JHHUH. [Ipeobpa3oBaHue NAHHBIX U3 OJHOH CHCTEMBI KOOPAWHAT B
APYTYIO;

- MPOCTABJIEHHE Pa3MEPOB, CO3/IaHHe HAAMHUCEH B BHIE OJHOCTPOYHOIO H MHOTOCTPOYHOIO TEKCTA,
noay4eHue HH(GOpMALIUH 110 BCEM DIIEMEHTaM MOJICITH;

- mpeobpa3oBaHHe JaHHBIX (CMCIICHHE, MOBOPOT, MaciTabHpoBaHHE) IO 3aJaHHBIM HapamMeTpaM
UM HHTEPAKTHBHO;

- IOATOTOBKA, CO3/IaHHE U BBIMTYCK HA 1€9aTh OTYETHEIX JOKYMEHTOB;

- CO3/IaHHE TPEXMEPHOI'0 M300paXKeHus: MOJEIIH.

4.5.5. AnexkpaTHocTh U 3¢ (eKTHBHOCTH B YaCTH NPHKJIAAHBIX XaPaKTEPHCTHK NOATBEPHK/IEHA
COOTBETCTBHEM TPEGOBAHHAM MYHKTOB HOPMATHBHLIX JOKYMEHTOB 10 COCTOSIHHIO Ha 19 mrous 2019 r.

T'KHUHII-02-033-82 "HHcTpyKnus no Tongepadiraeckoii chemke B macmrabax 1:5000, 1:2000,
1:1000 u 1:500": : %>

- pazgen 2. O6mas 9acte, nn.2.2 - 2.6,4
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crp. 10 3akimouenns k cepruukary
coorBeTcTBUA Ne RA.RU.AB86.H01180
(cpok aeiicteasa 20.07.2019 — 19.07.2022)

- pasaen 4. Conep:xanne Tonorpadhuyeckux mianos, mm.4.1 - 4.3

- pasgen 21. Iloctpoerne uudpoBsx Mozesei MECTHOCTH, mm.21.1 - 21.9.

T'OCT P 52440-2005 "Mope;an MecTHOCTH uudpoBele. Obmue monoKeHun":

- pasjien 5. TpeboBanus K CoNEpKAHUIO JAHHBIX B COCTABE IIMM, 5.1 - 5.4;

- pasgen 6. TpeboBaHus K MOJESIM NAHHBIX, THIAM OOBEKTOR UMM u npaBunam ux muappoBoro
omucaHus, nmn.6.1 — 6.3;

- pasgen 7. TpeGoBaHHs K KOOPJMHATHEIM JAHHGIM H TOMONOTHYECKAM OTHOLICHUSIM 00BEKTOB
LIMM, nn.7.1, 7.2;

- paszen 8. TpeGoBanus kK MaTeMaTHYECKOH 1 KOOpIHHATHOH ocHOoBe [[MM;

- pasaen 11. Tpebopanus k TexHHYECKOMY H nporpaMmHoMy obecriedenuro [IMM.

CIT 317.1325800.2017 "WHsKkeHepHO-reoae3nuecKHe H3bICKAHHS IS cTpoHTeabeTBa. O0mue
NIpaBHJIa NPOM3BOACTBA pador”:

- pazzen 5. CoCTaB HHXEHEPHO-TCOJE3HUYECKHX H3BICKAHMIL. Obmue Texuuyeckue TpeHOBaHHS.
Honpasnen 5.3. Cosnanne u o6HOBIEHHE HHKCHEPHO-TONOrpadhMIeCcKHX MIaHoB B Macmtabax 1:5000-1:200,
CheMKa TIOM3CMHBIX KOMMYHHKAalMH ¥  coopyxenuil. [lompasmen 5.3.3. Cosganue HH>KEHEPHO-
TonorpaUYECcKux Imianos, nm.5.3.3.6, 5.3.3.7, 5.3.3.9 - 5.3.3.19;

- npunoxenue A. Cozepanue HHKEHEPHO-TONOTPapUIECKHX [1IAHOB.

4.5.6. Ilporpammuasn 1oKyMeHTaHs '

IIporpammueiii  KOMILIEKC 0GPaGOTKH HMHIKEHEPHBIX H3BICKAHMI, OH(PPOBOr0 MOJETHPOBAHHS
MECTHOCTH, NMPOCKTHPOBAaHHS T€HIUIAHOB M aBTOMOOHIBHBIX mopor. KPEJIO JIEJXKYPHBIM IIJIAH 2.2.
PykoroxcTBo nmons3osarens, 2019. — 100 c.

4.6. IIporpamma KPEJO JAT

4.6.1. HazpaHue nporpamMmai

IIporpamma xamepaibHO# 06pabOTKH JAHHBIX T€0E€3HYECKHX usmepenuit KPEJO JIAT.

4.6.2. Bepcus — 5.0

4.6.3. HazHa4yeHHe IPOrpaMMBbI

Kamepanbnas 06paboTka JaHHBIX T€0E3MYECKHX H3MEPEHHL.

4.6.4. PemmaeMble 3axa4u:

- HMIIOPT TAHHBIX, IOJYYEHHBIX C 3IEKTPOHHBIX TaXeoMeTpoB B (hopmartax — Sokkia (SDR), Nikon
(RDF,TXT), Geodimeter (ARE, JOB, IN), Leica (GRE, GSI, IDEX, HeXML), Topcon (GTS6, GTS7),
Trimble (M5, TrimbleJobXML), FOIF(670/680), KOLIDA (KTS 440,550) u mp.;

- HMIIOPT NaHHBIX, MTOJYYEHHBIX ¢ MH(POBBIX HUBENMUPOB B (popMarax Sokkia (SDR), Trimble (M5,
DAT), Leica (GSI, HeXML), SOUTH (L, T, M, X);

= HMIIOPT pe3ynbTaroB nocrobpaborku THCC u3mepenuit i3 (ailiioB cOOTBETCTBYOMHX (POPMATOB
— SNAP-¢aitner (PINACLE), mannsle no cranimusM u 6azoBeiM smausM TXT, CSV (LGO), ASC (TGO,
TBC), TVF (Topcon Tools), oT4eTs! mo pemenuio 6a308bx muEEH (Spectrum Survey);

- UMIIOPT pe3ynbTatoB noctodpadborkn I'HCC U npoekToB (pe3yabTaTsl HOCTOOPabOTKH, CHCTEMBI
KOOpAHMHAT, KOODIHHATBEI H OTMETKH HCXOMHBIX IMYHKTOB), IOAroTOBIEHHBIX B mporpamme KPEJIO T'HCC;

= UMIIOPT JaHHBIX Yepe3 MMOC/IeN0BaTENbHEIA IOPT HEIIOCPEACTBEHHO C AJIEKTPOHHEBIX TAXCOMETPOB,

- HMMIIOPT TPSAMOYTOJBHBIX KOOpPAMHAT H3 TEKCTOBBIX (haiiloB B IPOH3BOJBHEIX (hopMaTax,
HAaCcTpaHBaEeMbIX I10JIE30BATEIIEM;

- HMIIOPT MaTpHI BEICOT, (aitior ¢opmara DXF, TopoXML;

- uMnopr (Qaiinos TMD u pacTpoBBIX MOIONE 3V
JPEG2000, PNG, GIF) ¢ ¢aitnamu npusssku (TIE, TA
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ctp. 11 3akaw4yenus k ceprugukary
cooTBercTBHa Ne RA.RU.AB86.H01180
(cpok peitcrus 20.07.2019 - 19.07.2022)

- 3arpy3ka Web-kapt Google u Bing ¢ BO3MOXHOCTBIO COXpaHEHHS BbIIeNeHHOH oOmactH Web-
KapThl Ha JIUCK C BBIOPaHHBIM pa3pelIeHHEM;

- TpaHC(HOPMHPOBAHHE PACTPOBBIX MOJIOKEK C HCIIOIB30BAHUEM JI0 4-X TOYCK IPUBSI3KHY;

- HacTpoWKa M HCIOIL30BAHHE HECKOJNLKHX KIacCH(HKAaTOpoB, 00paboTka KOJOBBIX CTPOK
pacIIUPEHHOM CHCTEMbI KOIMPOBAHMs Ui TIOJIEBOM DPErHCTpallid IeOMeTPHUYecKOH H aTpuOyTHBHOMH
HHOopMaIuy o Tororpadguueckux 00HEKTax;

- CO3[JaHHE M UCIIOIE30BaHHe COOCTBEHHBIX CHCTEM (HabOPOB KOAOB) IOJIEBOI0 KOAHPOBAHHMS;

- BBOJ M TabJIMYHOE pelaKTHPOBaHHE AAHHBIX, BKIIOYas paboTy ¢ OydepoMm oOMeHa i CTaHIIKH,
XOM0B, MyHKTOB, BekTopoB I'HCC W OTHAEeNbHBIX HM3MEPEHHH, OTKIIIOYEHUE/BOCCTAHOBIEHHE ITYHKTOB H
u3MepeHuit, paboTta ¢ 6JI0KaMH JaHHBIX, HCIIONIB30BAaHAE HHTEPAKTHBHBIX Mpa(pHUeCKHX ONeparu;

- IIpeIBapHUTENbHAA 00paboTKa MaHHEIX IU(POBEIX HUBEIUPOB: Ha3HAUYCHHE CEKIHH, (POPMUPOBAHHE
XO0JI0B, BEINIOJHEHHEBIX B OTHOM HallpaBjieHHH, o MetoaukaM BF, FB, BBFF;

- peBapUTelbHas 00paboTKa IIaHOBBIX H3MEPEHHH, y4eT Pa3/InuHbIX ITONPAaBOK — aTMOCHEPHBIX,
3a BIHMAHHE KPHBH3HBI 3eMid ¥ pedpakuud, MEpexoj] Ha NOBEPXHOCTH OTHOCHMOCTH. PeayuupoBanue
HalpaBJICHH# W JIMHUH Ha SJUTHIICOHJ, IJIOCKOCTh B MONEPEYHO-IMIHHAPHYECKOH npoeknuu MepkaTtopa B
cucteMax koopaunat CK42, CK63, CK95, MCK cy6bektoB Poccuiickoit @eneparin, UTM 1 UM mogo0HbIX
MM TIONB30BATENbCKUX C HACTPaWBacMBIMM 3HAUEHHSMH [OJTOTHI OCEBOI0 MEpPHAMAHA, CMEIIEHHA I10
X, Y u macmtaboM mo OoceBOMYy MEpHAHMAaHY, 32 YY€T, BBIYMCIEHHOHM Ul JIMHHH, IONPAaBKH W3 MOJEIH
reoMa;

- pacder cpensero kosdduimenta pedpakimuu Ang oOBEKTa H IOCIEAYIOMMH y4eT €ero B
NPEBBILICHUSX TPUTOHOMETPHYECKOTO HUBETUPOBAHHUS;

- yueT aHOMasHii BeIcOT reousia (Moaens EGM2008) B criyTHUKOBBIX BEICOTHBIX H3MEPEHHSX

- 06paboTKa MPHEMOB YTIIOBBIX H3MEPEHHH ¢ BBIIOIHEHHEM OLEHKHM TOYHOCTH U3MEPEHHIA B TIpHEME
U Ha CTaHLIHH;

- BLIABJIEHHE, JIOKAIM3alMsi W HeWTpanmsalmsa rpyObIX OIMHOOK B MCXOJHBIX JAHHBIX, JIHHEHHBIX
YIJIOBBIX HM3MEPEHHSAX W HHBEIAPOBAHMH aBTOMAaTH4eckd (Lp-MeTpHka) M B JIHAIOTOBOM PEKHME
(TpaccupoBaHme);

- y4er OmMOOK IEHTPHPOBAHHs CTAHIMH M LW IPU HAa3HAYEHHH BECOB ITHHEHHBIX W YTIIOBBIX
H3MEPEHHH JUIsl yPABHMBAHHA IUIAHOBBIX CETEH;

- yYeT OmMO0K M3MEPEHHs BEICOT MHCTPYMEHTA M IeJIM MPH Ha3HAYECHHHM BECOB MPEBBIICHUH IS
ypaBHHUBaHHUs ceTed TPUTOHOMEeTPUYECKOT0 HHBETTHPOBAHHS;

- T03TalmHOE MM COBMECTHOE YPaBHHMBAHHE IUIAHOBBIX, CIYTHHKOBBIX M BBICOTHBIX H3MEPEHMH
reofIe3UYeCKHX CeTell paslHyHBIX KJAacCoB, BBHIIONHAEMOE [apaMeTPHYECKHM CIOCOOOM 10  METOdy
HaHMEHBIIUX KBaJpPaTOR;

- pa3BepHyTas OIleHKa TOYHOCTH YPaBHEHHBIX M3MEpEHHH, BKIIOYAOMas Maumnchl ommbok, CKO
JUPEKIMOHHBIX YITIOB CTOPOH H JIMHME IUIaHOBOrO OOOCHOBaHMA, pacyeT OIMMOKHM €JMHHIBI BECa,
(haxTHYeCKO# TOYHOCTH JTMHEHHEIX U YITIOBBIX H3MEPEHHH,

- ypaBHHBAHHE e0Ae3UYECKHX MOCTPOEHHH C y4eTOM OINMOOK HCXOIHBIX JaHHBIX;

- YCTAHOBJICHHE NAPAMETPOR CBS3H MPOCTPAHCTBEHHBIX CHCTEM KOOPAMHAT Ha y4acTok paboT,
AHAIM3 KAYecTBA MCXOMHBIX IIYHKTOB B IUIaHE M I10 BBICOTE HA OCHOBAHMM YCTAHOBJICHHBIX IapaMeTpoB

CBSI3H,
- BO3MOKHOCTB ITOMUCKA OITHMAIBHOTO COOTHOIIEHMS BECOB IS ITAHOBBIX M3MEPEHHA;
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cTp. 12 3aka04eHHs K cepTUdUKATY
coorBeTcTBHs Noe RA.RU.AB86.H01180
(cpok pedicTBus 20.07.2019 — 19.07.2022)

- PacuCT PassIMYHbIX Ie0JIE3UIECKHX 3a1a4 (rpynmna 3anad OI'3 - ofparHas reome3uyeckas 3azaya.
pas0HMBKa, IENOYKAa C BO3MOXHOCTBIO YYETd pPasIAYHBIX NIONIPAaBOK, Tpymna 3agad mo obmepaM u
MOCTPOCHUAM — pacyeT yrna, oOMep, NPOEKLHH, CTBOP-NEPNEHJMKYIIP H T.0.) ¢ 3aloJHEHHEM
COOTBETCTBYIOIIMX TabJIHII U C BBIIAYEH BeIOMOCTE;

- PacdeT CpEeHCKBAJPaTHYECKHX OIUMOOK MONAPHBIX IIYHKTOB C YYETOM BBIYHCIEHHBIX [0
Pe3yNbTaTaM ypaBHHUBaHHS OMIHOOK [OJIOKEHHS CTAHIIHIA;

- 00paboTKa TaXeOMETPHYECKOM CheMKH ¢ (JOPMHPOBAHHEM TOYEYHBIX, JTHHEHHBIX M IUIOMIATHEIX
TONorpapuIecKnX 06BEKTOR M HX aTPHOYTOR 110 NAHHBIM TIOJEBOTO KOXMPOBAHHS;

- OTOOpaKeHHE MOBEPXHOCTH M3OJMHHSIMU H TPATHEHTHOH 3aJIMBKOM ¢ BO3MOKHOCTBIO HACTPOHKH
IUIMHBI peOep TPHAHTYIALUY;

- TMOCTPOCHHE M HHTCPAKTHBHOE DEJAaKTHPOBAHHE TOYEYHBIX, JIMHEHHBIX W  ILIOMIATHBIX
TOnorpapudeckux 0OGBEKTOB M UX aTPHOYTOB 110 JAHHBIM MOJIEBBIX abpHcoB;

- TPOCKTHPOBAHME OMOPHBIX IEOJE3UYECKHX ceTel (B TOM YHCIE ¢ YYeTOM OIIMOOK HMCXOJHBIX
IIyHKTOB), BEIGOp ONTHMANLHOH CXEMBI CETH, HEOOXOMHMBIX M JIOCTATOYHBIX H3MEpeHHH, Noa00p TOUYHOCTH
H3MEPEHHUM;

- CO3JaHHE BEIOMOCTEH M KaTajloroB, Bbaya HX B IpHHATON (Qopme. HacTpoiika BBIXOAHBIX
AOKYMEHTOB COTJIaCHO HAIlMOHANBHBIM CTaHJapTaM HJIM CTaHJapTaM IPEONpPHATHS ¢ HCIOIb30BAHHEM
penaxkTopa mablIoHOB; .

- coszganue ueprexed M miaaHmeroB (1:500-1:5000), cxeM mIaHOBO-BBICOTHOTO OOOCHOBAHHS B
IIPHHATBIX MJIM HACTPaHBAeMBIX YCIOBHBIX O0O3HAaYeHHAX, IOJNHOE OPOpPMIIEHHE B YEpPTEIKHOH MOMECIH U
neyaTh rpahUYecKuX JOKYMEHTOB;

- hopMupOBaHue MabI0HOB TONOrpadhHYECKUX TUCTOB CTAHAAPTHRIX MACINTaG0B;

- 9KCIIOPT pe3yNnbTaToB B pacnpoctpaHeHnble dopmartel: DXF (AutoCAD), MIF/MID (Maplnfo). B
(opmarer CDX, TOP/ABR, B HacTpauBaeMele MOJH30BaTENIeM TEKCTOBBIE (JOPMATEL,

- OKCIOPT JIaHHBIX 4Yepe3 IOCJIEJAOBATENbHBI IOPT HEMOCPEJCTBEHHO B  3JJIEKTPOHHBIE
TaXEOMETPBHL.

4.6.5. AnexBaTHOCTD M 3(peKTHBHOCTL B YACTH NPHKJIAAHBIX XapaKTePHCTHK MOATBEPKIeHA
COOTBETCTBHEM TPEOOBAHHAM MYHKTOB HOPMATHBHBIX JOKYMEHTOB II0 COCTOSTHHIO Ha 19 uros 2019 r.

CIT 47.13330.2016 - AxtyaamsupoBamnas penakuus CHull 11-02-96 "HukenepHbie
H3LICKAHHA IJIA CTPOUTEabCTBA. OCHOBHbBIE MOJI0KeHH " :

- paspmen 5. WuxeHepHo-reogesnueckue wusbickanus. Ilompasmen 5.1. OOmue TpeboBaHMs.
Honpaznen 5.1.1. O6mue ykasarus, n.5.1.1.10. ITogpasaen 5.1.2. Co3naHue OIOPHBIX F€0NE3HIECKHX CeTell,
n.5.1.2.4;

- npunoxenue I' (obs3arensHoe). OCHOBHBIE TeXHHYECKHE TpeGOBaHHS K CO3JAHTHIO OIMOPHBEIX H
CHEEMOYHBIX Te€0/Ie3HYeCKHX ceTel, Tabn. 2 - T'4.

CII 317.1325800.2017 "HnxeHepHo-reoe3n4ecKne H3bICKAHHS IJisi CTpoOMTeabcTBa. Obmue
NpaBHJIa NPOH3BOACTBA padoT”:

- paznen 4. O6urue nomoxkenus, m.4.14 — 4.16;

- pasnen 5. CocraB MHXEHEPHO-TEOJE3HYECKHX H3bICKaHHM. OOIHe TeXHHYeCKHe TpeOOoBaHHs.
Iloapasnen 5.1. OnopHas reogesuyeckas ceTh, mi.5.1.12, 5.1.13.

PykoBoacTBo mo MaTemMaTH4ecKoii 00paboTKe reoae3n4ecKHX ceTeii H COCTABJICEHHIO KAaTAJI0T0B
KOOPIMHAT M BBICOT NYHKTOB B ropogax M mocejkax ropoackoro tuma. F'KHHII-06-233-90, I'VT'K,

Mocksa, 1990r.
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crp. 13 3aknwyenns k cepruukarty
coorBercTBHA Ne RA.RU.AB86.H01180
(cpok aeiicrus 20.07.2019 — 19.07.2022)

4.6.6. IlporpaMMHasi JOKYMeHTAHA

IIporpaMMHEIif KOMIUIeKC 0OpabOTKH WHXKEHEPHBIX HW3BICKaHMH, NIHQPOBOrO MOJACIHPOBAHHS
MECTHOCTH, IPOEKTHPOBAaHHSA TEHIUNIaHOB M aBToMOOMNBHBIX popor. KPEJIO JAT 5.0. PykoBoacto
noas3oBarens, 2018. — 253 c.
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