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BBEJIEHUE

IIpu paspatorke Meroayku OpLI NMpOBEACH
KOMIDIEKCHBI aHAMU3 JOKYMEHTOB, pPeriiaMeHTH-
PYIOLIMX TOYHOCTE!

- MOHTaXAa XeJI€300€TOHHbBIX H META/UTHYECKMX
KOHCTPYKUIMY BBHICOTHBIX 30aHHH;

- KpeIUIeHUS 3aKNalHbIX ACTAJIEd U OrpaXxna-
IOIIUX NeMeHTOB (DaCalHbBIX CUCTEM,;

- BBINONHEHUSA MOHTAXHBLIX paboT B Ipouecce
CTPOMTENIBHLIX paboT (OIMpeAeIeTCHA TOYHOCTRIO [IPU -
MEHEHMS COBPEMEHHBIX U3MEPHTEILHBIX CPEACTB);

~ HUCIOJNHUTENBHBIX CBEMOK IO OKOHYaHUM
MOHTaXa BCell (pacalHOM CUCTEMBI.

JInsg BHIDONHEHUS NIO60ro BMIA MOHTaXa, yc-
TaHOBKM CTPOHMTENLHBIX 3JIEMEHTOB, (PaCaTHBIX CHU-
CTeM, a TAKXe WIA IMTPpOBEACHUA UCITOTHUTECABHEIX
CHEMOK HEOOXOOHUMO OIIpeneIUTh TpeOOBaHUS K MX
TOYHOCTU. AHANM3 NCHCTBYIOLNIMX HOPMATHUBHBIX
NOKYMEHTOB B CTPOUTENHCTBE I10KA3bIBAET, YTO
IIPUMEHMUTENLHO K HABECHBIM (PacaqHbIM CHUCTe-
MaM C BO3IXVIUHBIM 3a30poM (manee — HPC) Ta-
Kue TpebOBaHUS OTCYTCTBYIOT.

B psiie HOpMaTUBHO-TEXHUYECKUX JOKYMEHTOB
COREPXATCS HOPMBI TOYHOCTH, KOTOPBIE MOXHO
UCTIONIb30BATh TONBKO B KAaYECTBE OPUEHTUPOBOY-

HBIX JUIA YCTpOoHCTBa pacaaHbix cUcTeM. B yacTHO-
ctu, B MJIC 12-23.2006 (mpunoxenue [ «Jomyc-
KaeMbi€ KOHCTPYKTHUBHEIE OTKJIOHEHUS KOJIOHH U
CTEH») YIPUBEACHBI JOIIYCKAaeMble OTKIIOHCHUA OT
IPOEKTHOrO [TOJIOXKEHUS CTEH M KOJIOHH?, NaHHBI-
MM «BpeMeHHBIX peKOMEHAALMHN IO OpraHH3alUU
TEXHOJIOTHH Treofe3ndecKoro obecrnedyeHusa CTpo-
WTEILCTBA MHOTOYHKIIMOHAMBHBIX BBICOTHBIX 3114~
HUH» MOXHO BOCITIOIb30BaTHCA IPHA KOHTPOJIE TOY-
HOCTU reOMETPUYECKUX TTapaMeTPOB ¥ UCTIONHMK-
TeNBHBIX CheMKaX, IMOPAAKEC U (POpPME 3alHUCH
(obopmneHus) pe3yabratoB creMok?. B CHull
3.03.01-87 «Hecyiupe ¥ orpaxgarolue KOHCTPYK-
uuu», TOCT 10992—90 «<ApmMaTypHBIe U 3aKi1aj-
Hble U3Ie/IUsI CBapHble, COCTUHEHMS CBApHBIC ap-
MAaTyphl Y 33KJIAAHBIX UINSAUA XeNe300eTOHHKIX
KoHCTPYKHHMit. Oburue TeXHuyeckue TpedboBaHus»,
T'OCT 23616—79 «CucreMa obecrie4eHUs TOYHO-
CTU FeOMETPUYECKMX ITapPaMETPOB B CTPOUTENLCTRE.
KoHTposb TOUHOCTU», TP 85-98 «TexHuueckue pe-
KOMEHIALMH 110 BXOAHOMY KOHTPOIIO Ka4yecTsa Ma-
TEPHAIOB, NTPUMEHSEMBIX VIS OTAEAKH (acaaos»
NIDUBOJASATCS CBEACHMSA O 3aKMafgHBIX HETAIIX U
KpOHLITEHHAX, K KOTOPLIM Kpendarcsd (acalHbie
aneMeHTsI2. [103TOMY HCNOIb30oBaHUe MEeToNUKH
JIpH TIPOEKTUPOBAHUM (acalHbIX CHCTEM, IpHU
pa3paboTKe IPOEKTOBR MPOU3BOACTBA PaboT U, B

' TTpuseneusn B [TepeuHe (cM. paznen 2).
2 B psae npuMEHsieMbIX (acagHeIX CHCTEM MOTIYT ObiTh
3aNPOEKTUPOBAHBI MHBEIE TOYHOCTHRIE NAPAMETPLI.
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[IepBYIO OYepenb, OpraHu3alli M IMPOU3BOACTBE
reofaesmyecKux paboT NOLKHO ObiTh MHIMBHMIYa-
AUIUPOBAHO.

IIpu paspaborke MeTOAUKH HCIIOIb30BAHLI
TEXHUYECKHE M APYTHE ITapaMeTPhl U3BECTHRIX ¢a-
CallHBIX CUCTEM U pexoMeHmauuu I'Y «I9HnaKkom».

IIpu cocTapiieHHMU UCXOAHBIX YPaBHEHUH pac-
yeTa HEOOXOAUMON U ZOCTATOYHOM TOYHOCTH BHI-
MOJIHEHHUS BceX paboT npoaHaJIM3UPOBAHKI THIIH
pa3MEepHEIX aHKEPHBIX YCTPOHCTB, CITOCOOHOCTD
aHKEePHBIX YCTPONCTB KOMITCHCHPOBATh AOITYHIEH -
Hble (BO3HHMKILUNE) OTKJIOHEHMUS OT IPOEKTHBIX
MECTOIONIOXEHMH 3aKpervIieMbIX 2JIEMEHTOB, a
TAKXKE TOYHOCTS YCTPOUCTBA 3aKNIaAHBIX HEeTAlIeH
KOHCTPYKTHBHBIX 31EMEHTOB 3JaHUH U COOpYy-
XEHUH.

[IpuseneH ITOPAIOK pacyera TOYHOCTH MO pac-
YeTHHIM CXEMaM MCXONHBIX YpaBHEHUH B obleM
BUZie IS ONPENCICHUS De3yAbTUPYIOIMUX Mapa-
METPOB.

B pa3sMepHBIX PACUETHBIX CXEMAaX ONpEaeICHbI
GYHKUYOHANBHBIE ITApaMETPhI, BIMAIOUIME Ha CO-
6HUpaeMOCTh, 2 TaKXE HEODXOHMMEBIE U JOCTATOY-
HbIE MCXOMHbIC NAaHHKIC JUISI pacyeTa.

BrITTOMHEH pacueT TpeOyeMoro pasMmepa Ui
KOMITEHCAIIUH TIOrPELIHOCTEN ITOCPENCTBOM KPOH-
LITEHHOB, I YEr0 COCTARICHEI pacye€THEIE CXe-
MBI, IIPUBEICHB! HMCXOAHBIC YpaBHEHMS, YpaBHeE-
HUSI HOMUHAJBHEIX pasMepoB U OTKIIOHEHUH.

B Meronuxe OnucaHpl TeXHONOIUY OeCKOHTaK-
THOM HUCITONHUTENBHON CHEMKU HaBECHAIX Pacaa-
HBIX CUCTEM C BO3AYLUHBIM 3a30pPOM, 4 TaKXKE BHI-
ITOJTHEH pac4yeT OXMIaeMOH TOYHOCTH, AAH CpaB-
HUTENbHBIN aHANIU3 UX NPUMEHUMOCTH.

Hcxooa u3 cerogHsgiiHed npakTuKy BHICOKO-
TOYHBIX Ne0JE3NYECKHUX U3MEPEHU I MOTYT OBITE UC-
NMOJL30BaHbl TPY METOHA. KOOPAUHATHBIY METOX C
NpUMEHEHHEM 0e30TpaxaTeabHbIX 3ICKTPOHHDIX
TaXeOMEeTPOB, METOA JIa3€PHOIr0 CKaHUPOBAHUSA H
doTorpaMMETPUYECCKUN METOA.

g npakKTU4EeCcKOro Kenoab3osaHuns Meroau-
KU MpHUBEICHBI IIPOrpaMMHBIE MIPOLYKTHI IS Ka-
MepaJIbHOM 006paboTKH M3MEPEHHIT U COCTABICHUA
OTYETHOM JOKYMEHTALIUU 110 BECKOHTAKTHBIM HC-
TOJTHATENbHBIM CBEMKAM HaBECHBIX (PaCaTHBIX CH-
creM. 1o xaxnoMy NpOrpaMMHOMY NIPOAYKTY NpH-
BeleH MepeyYeHb XapaKTepHUCTUK U BLIMOMHAEMBIX

(hYHKLHMN.
B MeTroguxke pacCMOTPEHEBI OPraHU3allMOHHBIE

BONPOCH] UCTIONTHUTENBHBIX ChEMOK (pacagHBIX CH-
CTeM Y JaHBI PEKOMEHIAMY IO NMepeYHIO reOMET-
DUYECKHUX TAPaMETPOB 31€MEeHTOB dacaHbIX CUC-
TeM, IOIJIEXAIIMX re0Je3HYeCKOr CHEMKE H TOY-
HOCTH UX (DUKCALMHU.

J{aHBl peKOMEeHIaUUHU 110 0OPOPMICHUIO JOKY-

MEHTALIUM PE3yJIbTaTOB UCIIOIHUTENLHBIX CHEMOK
dacanHbIX CHCTEM, ITPUBEACHBI TUIIOBBIE OOPA3LIEI

KCIIOJTHUTEJIBHBIX CXCM.



1. OBJIACTD IITPUMEHEHHAA

1.1. MeToayka pa3paboTaHa s yJaCTHHKOB
Pa3IMYHBIX CTPOHUTEJIBHBIX IIPOLIECCOB IIPH MOH-
TaXe HaBeCHBIX PacanHbIX CUCTEM C BO3XYLUHBIM
3a30pOM IIpH BO3BENeHUM BBICOTHBIX 34aHHH, CO-
OPYXEHUM M KOMIUIEKCOB U MOXET OBITh UCII0JIb-
30BaHa NpPH CTPOMTENLCTBE 3JAaHUM U COOpYXe-
HHUii 11000if BBICOTHOCTH B YACTH OECKOHTAKTHBIX
MCIIONMHUTENBHBIX ChEMOK BCEX 3JIeMeHTOB dacan-
HBIX CUCTEM, BKIIOYAs 3aK/IaiHbIe AETAIU HapyX-
HBIX CTEH.

1.2. MeToayxa BOCIIOIHSET HEAOCTAIOLIME B AEH-
creyrominx CHullax, I'OCTax u apyrix 10KyMeH-
TaX HOPMbBI TOYHOCTH, KOTOPhIE HAIJIEXKUT UCTION-
HAThk TMPHU BBIACPXHWBAHHHM 3a30pOB NPUMBIKAHHUA
MEXIY CMEXXHLIMHM 31€MEHTaAMH HapYXHBIX Orpax-
NAIOLIMX NaHesel, IKUT M APYTHX Yyacrei (acanos.

1.3. Meroauka Imo3BOsie€T NMpOrHo3uUpoBaTh I0-
Iy9eHUE HENOMYCTHMBIX 3330pOB MEXIY CMEXHBI~
MU 3neMeHTaMH dacaHBIX CHCTEM, ITPEaYIIPEeX-
Jassk HEraTUBHBIC MOCIHEACTBUSI U NPeXOCTABIAA
OCHOBaHHA Ui UX YCTPAHEHMS B npolecce padorT.

1.4. MeToauka MOXET OBITH UCIIONB30BaHA IIPU
pa3paboTKe NpOEeKTOB OpraHM3allMy U ITPOHU3BOL-
CTBa paboT 1., B NEPBYIO ouUepesb, MPOEKTOB IIPO-
M3BONCTBA reoxe3nYecKux pador.

2. HOPMATHABHBIE U METOANYECKME
JOKYMEHTDI

1. MIIC 12-23.2006. BpeMeHHEbIE peKOMEHAALIMA
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10 Ha3HAYEHMIO HArpy3oK M BO3IEUCTBUA, OCH-
CTBYIOLIMX Ha MHOIO(YHKIIMOHAIbHEIE BBICOTHBIE
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3. BpeMeHHBIE peKOMEHIALIMM 110 OpraHU3aLuA
TEXHOJIOTUM TEeOAE3UYECKOro obecrneyeHUss Kaye-
CTBa CTPOMTENLCTBA MHOTOQYHKIIMOHANbHBIX BBI-
cotHbiX 3gaHuit. MAC 11-19.2009 / OO0 «Tekrorn-
naHd». — M.: OAO «LITII», 2009,

4. MI'CH 4.19-05. MHorodyHKIHOHAaJIbHbIE
BhICOTHBIE 30aHKI U KoMIuiekchl. — M., 2005.

5. CHulI 3.01.03-84. I'eoneamyecxue paGoTHI B
CTPOMTENLCTBE.

6. Katanor THOBBIX KOHCTPYKUKMIA $acaaoB U3
TUMOBBIX CEPTUPULIMPOBAHHEIX U3NCAUMA 1T ITPH-
MeHECHM: B ropone Mockse (1-s pepakuus). Kom-
IUIEKC apXMTEKTYphI, CTPOUTENLCTBA, Pa3BHTHA U
PEKOHCTPYKLMH ropoga. — M., 2006.

7. Katajior KOHCTpYKLUMH dacazoB U3 TUIIOBIX
CEPTHOHUUMPOBAHHLIX M3ICTMIA M1 TPUMEHEHHKS
B I. Mockse/ I'Y «UenTp «DHnaxom»: — M., 2008.

8. PexoMeHauuH 1o MpoeKTHPOBAHHIO HaBeC-

HbIX (pacagHBIX CUCTEM C BEHTHWIMPYEMBIM BO3IYLL-
HbiM 3a30POM AJIA HOBOI'O CTPOHMTENILCTBA U pe-

KOHCTPYKUIHH 34aHNi/ MocKkoMapxuTeKTypa. — M.,
2002.

9. PexoMeHaanny 1o NpOEKTUPOBAHUIO U ITPHU -
MEHEHMIO U1 CTPOMTENHCTBA M PEKOHCTPYKUMH
3MaHUM B I. MOCKBe cHUCTeMbl ¢ BEHTWIHPYEMBIM
BO3IYLUHBIM 3a30poM «Kpacral»/MocKoMapxu-
TexTypa. — M., 2002.

10. PexoMeHnaLmu [0 MPOESKTHPOBAHKIO U ITPH-
MEHEHHMIO UI1 CTPOHUTENBCTBA U PEKOHCTPYKUHMH
30aHMH B . MOockBe CHCTEMBI C BEHTHWIHPYEMbIM
BO3AYIIHEIM 3a3o0poM «<MapMopok»/MockoMapXu-
TexTypa. — M., 2001.

11. PexoMeHmamM no poeKTUPOBAHHUIO U IIPH-
MEHEHHUIO WIS CTPOMTENbCTBA M PEKOHCTPYKUHH
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M., 2005s.
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25. TOCT 26433.0—85. CucremMa odbecricucHUs
TOYHOCTU I€OMETPUYECKUX ITapaMETPOB B CTPOU-
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3. OBIIIME ITOJOXEHMWSA

3.1. UcniomaurensHble cheMK HPC ¢ Bo3ayii-
HbIM 33a30POM CNEeAyeT BBIMOJHATE B O0BEME H C
TOYHOCTBHIO, 00eClICYUBAIONIUMHU COOTBETCTBHE
reoOMEeTPUUYECKUX ITapaMETPOB NPOCKTHOHU HOKYMEH -
TallUM TpeOOBAaHUSAM CTPOUTEJILHBIX HOPM U Ipa-
BMWJI U TOCYJAapCTBEHHBIX CTAHAAPTOB.

3.2. Cornacauo MI'CH 4.19-05 (mmpuwioxerue
6.5) B npoekTe IIPOU3BOACTBA PabOT WM TEXHO-
JIOTHYECKOH KapTe 10 MOHTaxXy (pacalHOM cUCTe-

6

MBI MIPEAYCMATPUBACTCH CUCTEMa KOHTPOJISI Kaue-
CTBa BHINTOMHsIeMBIX padoT. CucTeMa K0/DKHa obec-
[IEYUBATh U JOKYMEHTUPOBATL PE3YAbTAThI UCIIOJ-
HUTENLHBIX CheMOK. VICTIOMHUTEIBHBIE CHEMKH 0T~
XHbl [IPOBOAUTHLCA B IPOHECCE MOHTaXa HaBec-
HO# acaaHOi cUCTEMBl H (HJIH) 110 MEPE OKOH-
YaHUd ero OTHENbHBIX 3TAnoB (TEKYILIUE ChEMKH,
€CJIN 3TO IIPEAYCMOTPEHO NMPOSKTOM) U 3aBEPLIATh-
Cs1 OKOHYAaTEJILHOM CheMKOH TroToBOro ¢acana.
UcnonauTenbHbBIE CHEMKU CIEAYET BBITOJIHITh M€0-
Ie3NdeCKUMH METOIAMMU.

3.3. UcnionmHuTEILHBIE CHEMKH Ha BCEX 3Tanax
MouTaxa HOC 10mKHBI OCYIIECTBISATHECS OPraHU -
3anueit, mpoussoaauied MoHTax H®C, u KoHT-
POJHPOBATHCA B 00BbEMaX, HPEAYCMOTPEHHBLIX B IIPO-
eKTe padoT CTOPOHHECH opraHd3anuel N0 upexbIAB-
JICHHSA HX ABTOPCKOMY HAA30PY.

3.4. B cocTaB UCITOTHUTENBHBIX ChEMOK, BbIIIOJI-
HAeMBIX ITpH MoHTaxXe HPC ¢ Bo3ayiiHEIM 3a30-
pOM, BXOIMAT:

- TEKY1IHEe UCIIOJHUTEIbHBIE ChEMKHU, 3aKJTIO-
Yalouecs B IIPOBEPKE COOTBETCTBHUSA TTOIOXECHUA
37ieMeHTOB H KOHCTpYKIIMA HPC npoekTHBIM Tpe-
O0OBaHUAM B IIPOLIECCE UX MOHTAXa;

- OKOHYAaTeJIbHBbICE MCHOJHHTENbHBIE ChEMKH,
3aKTI0YAaIOIIHECS B [IPOBEPKE COOTBETCTBHS I10JIO-
XeHHs 371€MeHTOB U KOHCTpYKUM HPC npoekr-
HbIM TpeOOBAaHUSIM IO OKOHYAaHUHM MOHTAXa.

3.5. Ilpu MoHTaxe HPC ¢ BO3aYyLIHBIM 3a30-
pOM cJIenyeT pa3pabaTbiBaTh IPOECKTHl OpraHMU3a-
IIMY U ITPOM3BOJICTBA I'eOIC3UYECKHMX padoT.

3.6. KourponupyeMbie B Ipoliecce MOHTaXa
reoMeTpudeckue napaMmerpel HOC, MeToanl reo-
Ne3N4YECKOro KOHTPOJISA, IOpAnoK U oObeM ero
IIpoBeneHUsT HOMXHBI OBITh YCTAHOBJCHBI IPOEK-
TaMM OPraHM3allM4d U IIPOU3BOJACTBA I'e€OAE3HUYEC-
KX paboT, pa3pabOTaHHBIMHM KOMII€T€HTHBIMU
OpPraHMn3alHsIMU.

3.7. IlepeyeHbr KOHCTPYKTUBHBIX 3JIEMEHTOB,
noaiexXalinx UCIOMHHUTEILHOU ChEMKE, HOJIKCH
OBITH OIIpEaciIcH IPOEKTHOM OpraHu3aluei, a rpu
OTCYTCTBMH YKAa3aHHOI'O IIEPEYHS B IIPOCKTHOM
ITOKYMEHTAIllU — COIJIAaCOBaH MCIIOJIHUTEJIEM pa-
OOT C IMIPOECKTHONU OpraHU3aLUECH.

3.8. CxeMBI TeKyIIHX UCITOITHUTEABHBIX TeOIe -
3UYECKHUX CHEMOK JOJDKHBI COCTABIATHCH A0 CO-
CTaBJICHUSI aKTOB Ha CKPBIThIE pabOThI U COIJIACO-
BBIBAThCH ¢ aBTOPCKHUM Han30poM. CXeMbl SIBIS-
I0TCH HEOThEMJIEMBIM IIPHJIOXEHNEM aKTOB.

3.9. [InaHoBOE M BBICOTHOE IOJOXEHUE DJIe-
MeHTOB, KOHCTpYKUUKA U yvacteyi HOC cneayer
onpeneasiTb OT 3HAKOB BHEIHEW pa3OUBOYHOI
OCHOBBI HWJIK OPUEHTHUPOB, KOTOpPBIE MCIIONB30Ba-
JIXCH ITPU BBIITOJTHEHHUM MOHTAXHBIX padoT. Ucxon-
HOH recae3UYECKON OCHOBOM IJIS1 TEKYLIUX UCITOJ-
HUTEABHBIX CHEMOK JOJIXHBI CIYXXUTD IIYHKTH pas-
OMBOYHOM CeTH, 3HAKK U CTBOPHI 3aKpEIUIeHUI
oceit. BbICOTHO OCHOBOY JOMXHBI CIYXXUTh peIle-



PBl CTPOMTENBHOM IUIOLIAAKUA U OTMETKH, 3a(uK-
CHPOBaHHBIE Ha CTPOUTEIBHBIX KOHCTPYKITHSIX.

3.10. UcrioHUTEIbHBIE CHEMKH CIICOYET BBITOJ-
HATb CPEACTBAaMH HM3MEPEHHN HEOOXOMMMOM TOY-
HocTU. TpeboBaHHMA K TOYHOCTH IIPHOOPOB NpUBe-
NeHHl B pasnesne 6 MeroaukH.

3.11. Teonesnyeckue nMpuOOPHI DODKHEI OBITH
[TOBEPEHBI U OTHIOCTHPOBAHHI.

3.12. TIpu npoM3BOACTBE UCIIOTHUTEIIBHBIX Che-
MOK reozesuueckue CJIyXObl JO/DKHBI PYKOBOACTBO-
BaTLCS ASUCTBYIONIUM 3aKOHOOATEIBCTBOM O TPY-
e, CTPOMTEIbHBIMM HOPMaMHM U IpaBWIaMH, Tpe-
O0BaHHAMH rocyJapCTBEHHBIX CTAHAAPTOB M UH-

CTPYKILIHH.

4. TEOJE3NYECKAS OCHOBA
JJIA BIITIOJTHEHW A
NCITOJTHUTEJBHBIX CbEMOK

4.1. Ins MCITOMHUATEABHBIX ChEMOK BCEX (paca-
OB 3JaHMUA BOKPYI BCEro 3maHus AOJXKHA OBITH
co3llaHa onopHad ceThb. OrOpPHYIO CETh CIEAYET CO-
31aBaTh (BOCCTAHABJIMBATh) Ha JTalle reONe3UYeC-
KX cheMok s rpoektupoBaHus HOC ¢ Bo3nyiii-
HBIM 3a30pOM. B KayecTBe reoie3udeCKON OCHOBEI
HAUIEXWUT UCIIO/Ib30BaTh IIYHKTHI BHEIIHECH UCXOI-
HOM pa3OHUBOYHON OCHOBBI, 3AJIOXKEHHBIE IIPH CTPO-
UTEJILCTBE 3aHUS, /IS COXPAHEHHS €HHOU CHC-
TeMbl KOOpIAMHAT Ha CTPOMTEIbHOH IUIOIIAJKE.
Ecim nmono0OHbIe ITYHKTH YACTUYHO HIHA IMOJTHOC-
TBIO YTEPSHBI, TO HEOOXOAMMO €O34aTh (BOCCTa-
HOBHUTB) HOBYIO OIIOPHYIO CETE.

4.2. I'eopesuyeckast OCHOBA J0J/DKHA OBITH MPH-
BSI3aHAa K UMECIOILIMMCS B pailoHe CTPOUTENbCTBA
IYHKTaM F'OPOJACKHX Ireoe3NUYeCKUX CETEH.

4.3. CucrteMa KOOPAHMHAT CTPOMUTENBHOM IUIO-
IAOKHU TOJDKHA OBITh €IMHOHM.

4.4. Ina ynobcTBa BCeX NMOCIEAYIOLIUX pelle-
HUil Haubonee uenecoodpa3Ho BuIOpAThL NPSIMOY-
FOJILHYIO CUCTEMY ITPOCTPAHCTBEHHBIX I€KAPTOBRIX
koopauHar (cM. npuwioxeHue 1, puc. 1.1.) Ocs H
napajuiebHa OTBECHOU JIMHUHM, TOPU3OHTANbHLIE
ocu X, Y HampaBiieHH HNPpUOJIU3UTENBHO IIapa-
JIEILHO OCIM 3JaHUs, IepHeHAUKYIAIpHO ocn H
(B rOpU30HTAILHOM IUIOCKOCTH). Takoe pacnono-
XeHUE Oceil KOOpAMHAT NO3BOJIsIET NMPpH 00paboT-
Ke pe3yJIbTaTOB U3MEPEHUM IPOU3BOAUTH HEOOXO-
IUMBIC [IpeoOpa30BaHUs KOOPIUHAT U1 ONpPEHe-
JICHUSA [IapaMETPOB BEPOSATHENIECH TUIOCKOCTH CO-
OTBETCTBYIOLEH TTOBEPXHOCTU (acaioB 3MaHUS.

4.5. Ing co3paHUA €OIUMHON CETA OXUH U3 ITyH-
KTOB INPUHUMAETCA 3a UCXOAHBIA, U €My IIpuaa-
IOTCS JI0OBIE MPOU3BOJIBHO BRIOpAHHLIE 3HAYECHUS
KoopauBar X, Y, H (B ciy4yae eciin OHH He Ha3Ha-
YeHbl paHee, Ha JTalle CTPOMTE/IbCTBA 3MaHUsA), a
TaKXe AUPEKIIMOHHOIo yIiia ¢ 6a3uca. OTH 3Haye-
HHUS [TOAOHPpAIOTCA TaKMM 00pa3oM, YTOOEI IO BE-
JIMYMHE OHU OB YNOOHEI IS BLIYUCIIEHUN U HE

IAaBa/IM OTPHLATENAbHBIX 3HAYEHUHA KOOPAUHAT BCEX
OCT&JIbHBIX ITYHKTOB.

4.6. Ucxong U3 BO3MOXHON TEXHOJIOTUH H3MeE-
PEHUH B ONOPHYIO CETh HAIEXHUT BKIIOYATH MU -
HHUMYM [Ba nNyHKTa (0a3HCHBIE), paclOIOXEHHBIX
nepea KaxnasM ¢acanoMm 37aHUS ITPUOIU3UTEh-
HO TMapajUIeJIbHO €ro IUIOCKOCTH. I1s1 TOro 4yTo6EkI
HaOJIIOAeHUS BEJIHMCHh B €IMHON CUCTEME KOODIH-
HAaT, TOYKH 0331COB JOJIXHEI OBITH CBA3aHbl MEX-
Ay co00ii BCHOMOTaTEIIbHBIMUA NMTOCTPOSHUAMH (CBSI-
3yIOIMMHU ITyHKTaMu). IIpuMepHBI BapHaHT 110-
CTPOEHHA oKa3aH Ha puc. 1.2 (mpwioxeHue 1).

4.7. Ilpu HeOOXOIUMOCTH ITPOU3BOIACTBA ChEM-
KA TOJIBKO BEIOOPOYHBIX (pbacaioB 3MaHU Oa3uc-
HbIE€ JIMHUU TPOECKTUPYIOT U 3aKPEIUIAIOT TONBKO
BNOJIb pacazoB, MOMICKALIUX KOHTPOJIIO.

4.8. TlocTpoeHE OMOPHOM CETU CIIEAYET TIPO-
MU3BOAUTH KOOPAUHATHBEIM METOOOM (JIMHEHHO-YT-
JOBBIE TIOCTPOCHUS, 3aCEYKHM B COUECTAHUM C reo-
METPHYECKAM WIH TPUHTOHOMETPHUIECKUM HHUBEIH -
poBaHHUeEM). Dt peamu3anuu J1000ro U3 3THX CIIO-
COOOB HUCXOOHBIM OOOCHOBaAHUEM JOJDKEH CIYXHUTH
HEKOTOPHI 0a3uc, KOOPAUHATHE TOUEK KOTOpPOro
orpeiesieHbl B €MUHOM CUCTEME KOOpAUHAT.

4.9. JIpu ucnoib30BaHUM CNIOCO0A MOJSIPHEIX
KOOpAMHAT Ha OAHOM U3 To4YeK 6a3uca, Harpumep
A (npwioxeunue 2, puc. 2.1), yCTaHaBJIMBAIOT 3JI€K-
TPOHHBINM TaxeOMETP U U3MEPSIOT yroi B, HaKJIOH-
HOE pacCTOAHKE S M Yroj HaxjioOHa v Ha oIpeae-
nsseMyio Touky P. I1lo 3TuM JaHHBIM C MCHONB30-
BaHUEM MIPOrpaMMBbl, 3aJI0XXKE€HHOM B 3JIEKTPOHHEIA
TaxeOMETP, BBIMHUCASIOTCA KoopAuHAaTHl X, Y, H
ornpenensieMoid ToYku P.

4.10. TIpy UCNONBL30BaHMM CIIOCOOA TIPAMOMA
VIJIOBOM 3aceyKH Ha TOYKaxX A U B 6azuca nusmeps-
10T TOPUM3OHTAJIbHBIE YIUIEI B, U B, Ha onpenense-
MYIO TOUKY P, pa3MelleHHy10 Ha ¢acange (rnpuio-
XeHue 2, puc. 2.2) U, COOTBETCTBEHHO, YIJIbl Ha-
KJIOHA V, M V,. 110 5THM JaHHBIM C MCTIO/Ib30BAHHA-
€M IIpOrpaMMBbl, 3UTOXEHHOM B JJIEKTPOHHEBIN Ta-
XCOMETP, BRIYUCAAIOTCS KOOpAUHATEL X, Y, H on-
penensieMoit To4ku P.

4.11. I'lpu ncnons3o0BaHUU CHOCOOA TUHEUHON
3aC€YKHU Ha ToukKax A M B 6a3zuca usMepsaioT ropu-
30HT&IbHBIE YIVIBI S U 5, JO ONpEAeNsIeMON TOY-
KU P, pazmenieHHOM Ha (pacage (IpUIOXKECHUE 2,
puc. 2.3) u, COOTBETCTBEHHO, YIJIbl HAKJIOHA V, H
v,. I1o 3TUM JaHHBIM C HCMIOJILE30BAHUEM IIPOTPaM-
MBI, 3QJIOKEHHOM B DJIEKTPOHHBIA TaxeoMETp,
BEIMUCAAIOTCS KOOpAUWHATHl X, Y, H orpegense-
MOM TOYKH P.

4.12. CtocoObl IIPSIMOM YIIIOBOM ¥ JIMHEHHOU
3aCeyeK HEeCKOJILKO 00Jjiee TPOMO3IKH 110 CpaBHE-
HUIO CO CITOCOOOM MOJSIpHBIX KOOpPAWHAT, HO,
I[10JIy4asl BBICOTY OIIpPEACAseMOU TOUYKHM HBAXIHI,
UMEIOT MECTO JOIOJHUTEIbHBIN KOHTPOJAbh U OII-
pelesieHHOe MOBBIILIEHUE TOYHOCTU. Bribop TOTO
IWJIK MHOro criocoda B OCHOBHOM 3aBUCHUT OT 00-
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CTAaHOBKM U YCJIOBHH B MeCTE IIPOMU3BOLACTBA W3-
MEPEHUH.

4.13. PexoMeHayeTcs1 U3MEPSTh IPH 3aCEUYKAX
KakK yriibl, TAaK 4 CTOPOHBI. B 3TOM ciyyae u30bI-
TOUYHBIE M3MEPEHMA ITO3BOJISIT BBIMOJHATH KOHT-
POJIb ITOJIEBBIX U3MEPEHUHM M MOBBICUTH TOYHOCTD
IIPMMEPHO B JBa pa3a.

4.14. C 1enb10 1OBBIICHUS] TOYHOCTH U3MEPE-
HUS IO KAXI0M CTeHE Lenecoo0pa3Ho BBIITOIHSITD
C OOHOM YCTAaHOBKH TaxeoOMeTpa, UCKIIIOYUB IpO-
1IeCC ITepEHEHTPUPOBAHUS NIpubopa. DTH norpeul-
HOCTH OYIOyT ONMHAKOBBIMU HJIS BCEX TOYECK CHMU-
MaeMoro ¢acajga U HE IOBJUAIOT HA OLIEHKY ero
TUIOCKOCTHOCTH. Ha TOYHOCTh CHhEMKH OyIeT BIIH-
SITh IAHIb FT€OMETPUA PACIIONOXKEHUS TOYEK OIIOP-
HOH CETH, TaK KaK TOYHOCTh ChEMKH 3aBHUCHUT OT
BEJIMYMHB YIVIOB 3aCEYKM M PACCTOSIHHUA DO CHU-

MAa€MbIX TOYEK.

4.15. IIpuMep pacuyeTa OXHAAEMOH TOYHOCTH
(MHHMMAJIILHBIX 1 MAKCUMaNbHBIX IIOTrPELLIHOCTEN )
VIS BCeX YKAa3aHHBIX BBINIE CIIOCOOOB (ITOJSIPHBIX
KOOpAMHAT, IPSIMOHA YIJIOBOM 3aC€YKU U JTHUHECH-
HOM 3aceyku) OPHUBEACH B IMPUJIOXECHUU 3.

4.16. IIpu npuMeHEHUH 11 U3MEPEHUH BBICO-
KOTOYHOTO 2JIEKTPOHHOI'O TaXeOMETpa, HallpUMeEp
C my = 1”1 m, = 2 MM, OIrPELIHOCTH B KOOPIH-
HaTax CMEXHEBIX OMOPHEIX TOYEK HE OyAYyT IpeBOC-
xonuTh 2,5 MM. IIpn U3MepeHUH YIJIOB IIPU KOPOT-
KX PacCCTOSSHHAX CYLICCTBEHHBIMM MOTIYT OKA3aThCs
[TOTPEIIHOCTHA LIEHTPUPOBaHUSA U penykuvu. Ha-
[IpUMEDP, IIPU NOI'PEIHHOCTU LICHTPUPOBAHUS HH-
crpyMmeHTa (0,7 MM NOrpelIHOCTD yrIJjla OyaeT 00ab-
e Ha BeJMYMHY no 3”. B ciy4yae HaBeneHUSI Ha
BU3HPHYIO MAPKY, YCTAHOBJIECHHYIO HAll TOYKOH C
NOrpetHOCTHIO (0,7 MM, TTOTPEITHOCTh U3MEPEHHUS
yIJla TAKXKE YBEIUYUTCH IIPUMEPHO HA 3”. YUUTHI-
Basl 3TH OOCTOSITEIILCTBA, B PACUECTHHIX OopMyiIax
OLICHKH TOYHOCTH CAECAYET UCIOJAb30BaATh HE T1ac-
[IOPTHOE 3HAYEHHE TOYHOCTHBIX XApaKTEPUCTHK,
a BedauHy 3—4”. [1py n3mMepeHUU 0 MaCCUBHBIX
1iesied OLMOKY U3MEPCHMS PACCTOSHUM TaKXKe Clie-
AYET YBEJIUYHTD 10 3—4 MM 3a CYET HIEPOXOBAaTOC-
TH ITOBEPXHOCTH, OT KOTOPOM OTPAXAETCS CUTrHAN
(CM. HCC/IeNOBAHUS B NIPUNOXEHUH 4).

4.17. HusenupHeie ceTH HE0OXOAUMO CO31aBaTh
B BHJE HHUBCJIUPHBIX XOJAOB, OIHPAIOLIMXCH HE
MEHEe YEM Ha 2 perepa reonesndeckoi ceTu. Ilna-
HOBBI€ W BBICOTHBIC ITYHKTHI, KaK NpaBWIO, Clie-
AYeT COBMENIATh.

4.18. 3akpenneHye NYHKTOB IeoJe3U4ECKOH
OCHOBBI HAUIEXUT BBIMIOJHATh B COOTBETCTBHUU C

tpeboBaHusamMu CHull 3.01.03-84.

5. METOIBI HCIIOJIHUTEJIBHBIX
CbEMOK

Br160p MeTOIOB UCITOTHUTENBHOM CheMKH (a-
CaJHBIX CUCTEM JIOJIKEH OIPEAEIATHCA B 3aBUCH-
MOCTH OT CJEAYIOIUX (PaKTOPOB:

3

- [IepeyHsI KOHCTPYKTUBHEIX 3/IEMEHTOB K Xa-
PaKTEPUCTHK (pacaaHbIX CUCTEM, KOTOPLIE ITOLIe-
XKaT UCIIOJIHUTEIbHON ChEeMKE;

- TIQJIHOTHI HEODXOAUMOM OTYETHON TOKYMEH-
TalUMU (BEIOMOCTU KOOPIUHAT OIIPEHEICHHLIX TO-
yeKk Ha dacagHbIX IUIOCKOCTAX, BEPTHKAJIbHLIE U
TOPU3OHTAJIBHBIC pa3pe3nl, CEYEHMs, IUBBI, 3a30-
pEl, oObeMHasa 3D-Moaenb 30aHUs M 11p.);

- FEOMETPUYECKHX MMapaMeTPOB 3MaHUA (BbICO-
Ta, oO1ast romanes ¢Qacanos, CIOXHOCTh (paca-
0B (00JIBIIOE KOJTMYECTBO, KPUBOJIUHEHHOCTD (ha-
CaJHBIX IUIOCKOCTEH! H IIp.));

- HEeOOXOOUMOH TOYHOCTH HCIIOJHUTEIBHBIX
ChEMOK;

- HEOOXOOMMOCTH HaJIbHEHIIEro MOHUTOPHH-
ra NONOXeHWs (DaCaTHBIX IUIOCKOCTEH B IIPOCTPaH-
CTBe (BKJIIOYAA rapaHTHHHBIA U MOCTrapaHTHHHBIN
ePUOLKEI).

5.1. KoopaanatTabiid MeTo/
C IpAMeHeHHeM 0e30TpaXaTebHbIX
3JEKTPOHHLIX TaXEOMETPOB

5.1.1. B xayecTB¢ OCHOBHOI'O ME€TOJa UCITOJIHH -
TeJIbHBIX CHeMOK (pacaiHBIX CUCTEM 3MAaHHIA JIIO-
00l 3TAKHOCTH PEKOMEHAYETCA IIPUMEHATh KOOP-
OUHATHLIA MeTon (MONSIPHBIN CIIOCOO) C MCIIOJIb-
30BaHUEM Oe30TpaXaTeJIbHBIX JIEKTPOHHBIX Taxe-
OMETPOB, Jal0IMi HAUOOJILIIYIO TOYHOCTb U3ME-
PEHHU.

5.1.2. Ilpy npUMEHEHHH ICKTPOHHBIX TAXEO-
METPOB CpelHHE KBaApaTUYECKUE OIIHMOKHU OIIpe-
INeseHusl KOOpANHAT TOYeK (pacaja olpenciasor no
¢dopMynaM, NpUBEACHHBIM B IIPHIIOXEHUH 3. [Ipu
[IPUMEHEHHUHU BBICOKOTOYHBIX 3JIEKTPOHHBIX Taxe-
OMETPOB KOOPIAMHATHI TOYEK (pacana onpeacasioTcs
CO CpEAHEN KBAAPATUYECKOU ITOrPEUIHOCTHIO, HE
npeBbliIaomei 2,8 MM, a BBICOTBI — 3,5 MM.

5.1.3. IloneBnie 1ONYCKHY TIPH BHITIOTHEHHMH U3-
MepPEHUU NOIXHbI OBITh YCTAHOBJIEHBI ITPOCKTaMH
OpraHM3alMyd WIM NPOM3BOIACTBA IeOAe3NYeCKUX
paboT, KOTOpbIE AOMXHEI B 0043aTeAbHOM NIOPAI-
K€ BXOIAHMTH B COCTaB KOMIUJIEKTA IIPOEKTHOH

(TeXHHUYECKOM) AOKYMCHTAlLIUHU.

5.2. MeTtoa fa3epHOro CKAHHPOBAHHA

5.2.1. MeTon na3epHOro CKaHUPOBAHHUS CIIENY-
€T IIPUMEHSATH IIPYU 'COMETPHYECKHN CIOXHEBIX da-
CaJHBIX IUIOCKOCTAX OOJbLION NNOIAAH, IIPY HE-
0OXOAMMOCTH NOJIy4EeHHST HAUOOJIbLIIEA MHDOPMA-
TUBHOCTU O MOJIOXKEHHUHU (acamHbIX IJIEMEHTOB U
3D-Mmonenmm 3maHus, a Takke npu padborax HaA OT-
BETCTBEHHBIX OOBEKTAX.

5.2.2. MeTox n1a3epHOro CKaHUPOBAHUS MOXET
OBITH IIPUMEHEH HA 3TAle OKOHYATEJIBHbBIX UCITOJI-
HUTEJIbHBIX CHEMOK.

5.2.3. /lnsg BHEWHEr0 OpUEHTUPOBAHUS MOJIE-
JX U CBA3H OTAENbHEIX CKAHOB B eUHOE 00JIaKOo



TOYEK U )1 IIEPEBO/ia pe3yabTaTOB PabOTHI B HY X -
HYI0O CHCTEMY KOOpAMHAT HECOOXOAUMO HMMETHh HA
o0BbeKTe He MEHEe TpEeX OITOPHBIX TOUEK, HE JieXKa-
HIUX HAa OMHOW HNPSIMOM, OIIPEOECICHHBIX B HYXXHON
CHCTEME KOOpAMHAT. B KayecTBe OMOPHBIX TOYECK
PEKOMEHAYETCH UCNONB30BATE CIICLIHATBHBIE OTpa-
XaTeJIA-MapKepHI.

5.2.4. KoopanHaTbl OMOPHBIX TOYEK CAEAYeT
ONpeAcAATb C IYHKTOB OIIOPHOM CETH C IIOMOIIIBIO
be3oTpaxareJIbHOro TaxeoMeTpa.

5.2.5. B xayecTBe CBA3YIOLIMX TOYEK PCKOMECHIY-
eTCs1 UCITOIL30BATh CHCHUAIBHBIC OTpAXaTe/In-Map-
Kephl, KOTOPBIC JIETKO OITIO3HAIOTCI B COCETHMX
MoIeIsIxX. B KaYecTBe CBA3YIOMIUX TOYEK TAKKE MO-
I'YT UCITOIB30BATHCS €CTECTBEHHBIC KOHTYPBI OOBEK -
Ta, IIOIIABIINE B 30HY IEePEKPERITHSA MOJEJIEH.

5.2.6. JlasepHbIii cCKaHEp YCTAaHABJIMBAECTCHA B
IIPOU3BOJILHO BhIOpAHHBIX MECTaX Ha JOCTAaTOYHOM
paccTostHUM OT pacaza. Mecra yCTaHOBKM CKaHeEpa
U pacCTOSHUE IO acazoB OINPEHEIAIOTCA B Iep-
BYIO O4Yepeab TEXHUYECKUMH BO3MOXHOCTAMM IIPU-
MEHAEMOro CKaHepa Mo yriy ropu3OHTaJILHOIoO H
BEPTUKAJILHOTIO I10JIEH 3pEHHS.

5.2.7. KpoMe Toro, mis obecriedyeHUs: COBMe-
1IIEHHUS CKAHOB C Pa3HBIX TOYEK CTOSSHHA B €AUHOE
[TIPOCTPAHCTBO HEOOXOAUMO IOAYICHHE CKAHOB C
30HAMH B3aUMHOI'O ITepEeKPBITUSI.

5.2.8. Bo BpeMs nMpou3BOACTBA paboT 1ieneco-
0obpa3Ho IIPOBOOUTH AOTIONHUTENbHOE QoTOorpadu-
POBaHHUE 3HAHUA I OOJIErYeHUS KaMEpPanbHOMU
00paboTKH pe3ybTaTOB JIa3€PHOIO CKAHUPOBAHMA.

5.3. DoTorpaMMeTpHIECKHIE METO.

5.3.1. PororpaMMeTPpHUYECKUH METOH MOXET
OBITH MCIOAB30BAH KaK AOMOJHUTCIbHBIA IMpH
[IPOBEACHUU UCIIOTHUTE/IBHBIX CHhEMOK.

5.3.2. Indg npoBeeHUsE Ha3eMHOM (POTOCHEM-
KU HEOOXOAUMO UMETh OTKUIMOPOBAHHBIA LHU-
pOoBOH oToarIapar, KOMIIbIOTEP U IMIPOrpaMMHOE
00eCIICUCHME.

5.3.3. ITocne poTorpaMMeTpuuecKomn obpadboT-
KA CHHMKOB IIOIPeIHOCTb (pOTOrpaMMeTPHYECKUX
U3MEPEHUIA COCTABIACT mopsAaKa 1—2 MM.

5.3.4. CaMbie COBpEeMEHHBIE TEXHOJIOTHH (POTO-
rpaMMETPUH TIPEAIIONAraloT UCIIOAB30BAHUE LU -
poBbix hororpamMmeTpudeckux craHum (LLPC) u
udpoBoit poroannaparypel. Hudposasa ¢poto-
rpaMMETpUYECKad CTaHIMA IIpeJCTaBIsIET COOOH
IIPOrpaMMHBIH KOMITJICKC, NIpeAHAZHAYCHHBIW IS
dbororpaMMeTpUYECKoi 00paboTKH HIUPPOBLIX CTE-
peon3obpaxeHU Ha KOMITbIOTEpE. JlaHHas1 cucre-
Ma COECIUHSIET B Ce0e aHANMUTUYECKUE AITOPUTMBI
00paboOTKM CHHUMKOB CO CTATUCTHYECKMMHU aJIro-
pUTMaMH paciio3HaBaHust 00pa3os.

3.3.5. Hemerpudyeckue npo@deccMOHaJIbLHBIE U
IIOJIYTipo¢peCCUOHANBHEIE ITMGMPOBBIE POTOKAMEDLI
10 CPAaBHEHUIO CO CIICIIUATIBHON (DOTOrPaAMMETPH -

4YeCKOHM TEXHUKON HMMCIOT CICAYIOLIUMN pAA HEI0-
CTaTKOB: T€OMETPUYECKHUE UCKAXKECHUS, BBI3BAaHHbBIE
HENOCTAaTKaAMH ONTHYECKOU cucTeMBbl (3HAYUTEIb-
Hasg JUCTOpCUS OOBEKTHUBAa), HEPOBHOCTDL I1OBEPX-
HocTH [13C-MaTtpuubl, HeMmeanbHast YCTaHOBKA
I13C-Marpuiibl 10 OTHOLIEHUIO K TIABHOMY JIy4y
U pan apyrux. IIpeumyiuecrtBa nu@poBou ¢o-
TOCBEEMKU: IUPPOBOEC U300paxeHUe 0oJiee Iac-
THYHO M XOPOILO IMOAJAECTCS UCIIPABACHHIO IIPO-
IPaMMHBIMH CpelicTBaMU 6€3 CYIIICCTBEHHOU ITO-
T€PHU KaYE€CTBA, BCEIIa MOXHO BBIMIOJHUATH KaIHNO-
POBKY KaMeEpHl.

3.3.6. PoToanmnapar nepes NpoBEACHUEM pa-
00T HEOOXOAUMO OTKAJIMOPOBATh.

5.3.7. IlopsapoK KannbpoBKH LIH(PPOBLIX HEMET-
pUYECKHMX KaMep IIPUBEACH B IIPUWIOXEHUH 8.

5.3.8. Ilepen creMKoOit HEOOXOIMMO OIPEE/IUATE
YUCHO CTAHIIUA KU UX PACIIOI0XKECHUE, YTOOBI CHATH
OOBEKT MPU MUHUMAUIBHOM KOJMYECTBE TOYEK
¢otorpaduposaHus U obecrneyuTh 3aIaHHYIO TOY-
HOCTb. J1J1s1 BLICOKMX 0OBEKTOB MOXHO 3aIIPOCKTH -
POBaTh POTOCHEMKY C HAKJIOHOM ONTHYECKHX OCEH
WM C BEPTUKANBHBIX 0a3ucoB (pororpadupoBaHHUA.

5.3.9. I1pu BEIOGOpE CXeMbI ChEMKH CIIEAYET 0bec-
[TEYUTH:

- 33JaHHYIO TOYHOCTD OIIpeacACHUSA KOOPAHHAT
TOYEK OOBEKTA NMpY MUHUMAIBHOM YHCJIE CTAHLIUA
dororpadpupoBanud (CHUMKOB). U1t 3TOrO Cneayer
MPaBWIBHO BLIOpATh PaCCTOSIHME OT KaMeEpHl 0
00beKTa U BEIUYHHY 0a3uca pororpadupoBaHus;

- MOJIHOE ITOKPHITHE H3y4YaeMOro o0BbeKkTa
CHUMKaMH, YTOOBI OblJIa BO3MOXHOCTh MOCTpOE-
HUS CTEPEOCKOIMMMECKOro H300paxeHns 00bEKTa
M OTCYTCTBOB&IY MEPTBBIC 30HEI (YaCTH OOBEKTa,
HEe OTOOpa3UBIIMECS Ha CHHUMKAX);

- OeUIUPPUPYEMOCTh OTHEJIBHBIX IJIEMEHTOB
00beKTa MO CHUMKAM (BO3MOXHOCTH pPacro3HaBa-
HHAA Ha CHUMKAaX MeJKHUX JeTaneil oObeKTa).

5.3.10. Ecim BeIcoTa 00BeKTa O0/blIIE, YEM BE-
JIMYMHA 3aXBaTa KaMepbl, HEOOXOAUMO BHIITIOJIHUTD
NOIONTHUTEIBHYIO Ch€MKY B BUIIE BTOPOIO Mapli-
pyTta. PeKoMeHayeTcsa CHUMAaTh BTOPOM MapUIpyT C
BEPTUKATBHOIO 6a3uca (mpuwioxenue 10, puc. 10.1).
Ecnu Her BO3MOXHOCTH OPraHU30BaTh BEPTUKAIIb-
HBIK 0a3UC, JOITYCKAETCS BRIITOJIHCHUE CHEMKH IO
pa3HBIMU YIVIAMHU HAKJIOHA C TeM, 4YT00bI obecrie-
YUTb ChEMKY BEpXHEN 4acTH OOBbeKTa (IIPpUJIOXE-
aue 10, puc. 10.2).

5.3.11. Beauuuny 6a3uca ¢pororpadpupoBaHUs
B BEIYMCISIOT ST KAXA0ro MaplipyTa OTAEIbHO.
[Ipn 3TOM ANa BepxHero mapiipyra 6a3uc ¢o-
TorpagupoBaHus OyaeT 60Jbllie, a YUC/IO CHUM-
KOB B BEpXHEM MaplIpyTe OyneT MEHbIIE, YEM B
HHKHEM.

5.3.12. /Ins BHElIHEr0 OpHEHTUPOBaHU (POTO-
rPaMMETPHYECKON MOAEJIM HeobXoauMO OIpelc-
JAUTH KOOPAUHATHI OMIOPHBIX TOYEK M TOYEK LICHT-
poB (boTorpadnpoBaHus.



Tabmnuuma 6.1

HaumeHoBanue TexHuyecKHue XapaKkTepUCTHKH IpuMeyanue
npubopa

INEeKTPOHHLIN
TaXeoOMETp

PEHHUS YIVIOB — He 0onee 37

Me& — He 00Jiee 3 MM

He MeHee 200 M

JIazepHblit ckaHep |danpHOCTH AeiicTBUA — He MeHee 300 M

BCPTUKAJIBHOH

| McHee 80°,

5.3.13. B kayecTBe ONMOPHBIX TOUYEK CHEAYET BBI-
OMpaTh TOYKM (3NEMEHTHI) HA CHUMAeMOM OOLEK-
T€, KOTOPLIE XOPOIIO NeIN@PPHUPYIOTCS Ha CHUM-
KaxX. Ecau BHINMOMHAETCSA ChEMKaA C ABYX MapuLIpy-
TOB M 00Jiee, HCOOXOIMUMO OIIPECACIIUTh NOIIOJHHU-

CpenHsas KBajapaTndeckas MorpeiHocTh u3ime- | Leica:

CpeaHsasa KBaapaTHUECKas MOTPEIHOCTb U3Me-
PEeHHA pacCTOAHHUM B De30TpaxaresIbHOM PEXH-

MaxcuManbHas JAUTBHOCTh U3MEPEHUI B 6€30T-
paxaTeJbHOM pexume (mpu annbeno 20 %) —

| TOYHOCTH NOCTPOEHUSA MOJIE/IA — HE HIDKE +5 MM | ¥ Ap. UM PaBHOTOYHHIC

TCR1203 (R400,R1000),
TCR1203+ (R400,R1000).
Trimble:

5603,cepus S6, VX Spatial Station
M Jp. UM PABHOTOYHBIC

Leica ScanStation 2
[Tone 3peHus cxkaHupoBaHusi — 360° B ropu- | Trimble GX
3OHTAJILHON TUTOCKOCTH M He MeHee 80° — B Riegl LMS-Z420i

Optech ILRIS-3.D

[Ipumeyanue — JlazepHnisi ckavep Optech ILRIS-3.D umeer mamui#t yron mosst 3peHusi, HO Iipu 3ToM obnanaer camont
| BRICOKOW anbHOCThIO ACHCTBUA (600 M nipu ansGeno 20 % u 1100 M npu ansGeno 80 %). 1o no3BoIbET BKIIOYHMTD €70 B CITMCOK
PEKOMEHAYEMLIX TIPHOOPOB, HECMOTPS Ha TO, YTO OH HE YIOBJIETBOPAET TPeGOBAHMIO N0 BEIMYMHE T0NA 3PEHHSA 110 BEPTUKANHA HE

6. TPEBOBAHNI K TOYHOCTHA
UCITIOJb3YEMBIX ITPUBOPOB

6.1. Tpe6oBaHMA K TOYHOCTH IIPHGOPOB>, HC-
[MOJIb3YEMBIX A1 UCTIOHHMTENbHBIX CheMOK, ITPHU-

Te/bHBIE ONIOPHBIE TOYKH B 30HE IIEPEKPHITHS Map- BeACHHI B Tab1. 6.1.

mpyroB (npwioxeHue 11, puc 11.1).

5.3.14. KoopauHaTb! OIMMOPHBIX TOUYEK CIEHYET
OIPEOesiTh C IIOMOLLBIO O€30TpaXaTeIbHbIX IJIEK-
TPOHHbBIX TAXCOMETPOB.

TexHonmorus o6paboOTKU MaTepUAIOB HA3EM-
HOH CHEMKHM OyIeT CICAVIOLUEH:

- UCIIpABJICHUE AUCTOPCHHU HA CHMUMKAX;

- BBOJl 3JI€MCHTOB BHYTPEHHEIO OPUCHTUPO-
BaHUSI;

- UI3MEPCHUE CBA3YIOLIMX TOYEK;

- U3MEpPEHUE OIOPHBIX TOYEK;

- TOCTPOEHHE POTOrPAMMETPUICCKON MONEIIU

- CTEPEOPHCOBKA U CO3JaHUE TPEXMEPHON MO-
nenu oObeKTa;

- CO3JaHUE OPTOPOTOIUIAHA;

- KCIIOPT TPEXMEPHOU MOJEH 00beKTa B TPE-
oyeMbIil popmar.

5.3.15. Co3nanue opTOQOTOILIAHOB CJEAYET
BBITTOJIHATH HA IUIOCKOCTU XY,

7. IPOTPAMMHOE OBECIIEYEHHE
TEONE3NYECKUX U3MEPEHUMA

7.1. Peurenne o BHIOOpE KOHKPETHOTO IIPO-
'paMMHOI0 00€eCIieYeHUA IJI KaMepanbHOM 00pa-
OOTKM JaHHBIX JO/IXXKHO IIPUHUMATBLCS B IIPOCKTE
OpraHU3alMy U IIPOU3BOIACTBA FCOAE3UYECKHUX pa-
00T, a IPH ero OTCYTCTBUH — HHXEHEPOM-TIeo/Ie-
3UCTOM B 3aBHCHMOCTU OT METOMa HUCITOJTHUTECIIb-
HBIX CheMOK (0e30TpaxaTeIbHask TAXEOMETPHA, J1a-
3epHO€ CKAHHUPOBAHHUE), OT HUCIOAb3YEMBIX IIPH-
OopoB (C OmpeAcAeHHBIM IIPpOorpaMMHBIM oDecrie-
yeHHEM, HIOYIIUM B KOMIUIEKTE C IIPHOOPOM), OT
obreMa 001ed paboThl (YUCIO (acamHbIX IUIOC-
KOCTel, CIOXHOCTh (OpM, KPUBOIUHEUHOCTh U
T.4.), KOIUYeCTBA MCIIONHUTEIbHONA JOKYMEHTA-

3 OreyecTBEHHBIX NMPUOOPOB, COOTBETCTBYIOHIMX Bhillie-
YKA3aHHBIM NapaMeTpaM, B HacTOsIIee BpeMS He CYLUCCTBYer.

Ta6nuua 7.1. llepesenr nporpaMMuoro obecnedenns reoie3NIeCKHX H3MepeHHii

Noe | Tunbt AIpOrpaMMHOro HauMeHoBaHuE
IT.11. o0ecrieyeHUsE IPOrpaMMHOIO obECITeYeHUS
1. | BazoBoe mporpammuoe | AUTOCAD
obecrnicueHHe aia o06- | Microstation

pabOTKHN reoje3ndec-
KHUX U3MEPEHHY

OCHOBHBIE 33344,
peiliaeMple NMPOrPpaMMHBEIM O0ECIICHEHNEM

Cucrema AutoCAD rnipumensieTcs 4,19 oOpMIICHHS fIpaK-
THYEeCKH BCCHl rpaHUECKON CTPOUTEHEHON U Ap. AOKY- |
MCHTAIMH, BBHIIYCKACMOH B HAILIEH CTPaHE B 3JCKTPOH-
Hom Buae. Popmar aanHeix DGW, DXF, DWF — 06-|
HICTIPU3HAHHBIA CTAHZApTOM OOMeHa rpapuyecKoi MH-
| dopmanmet u ee xpaneHua. AutoCAD mnpenocrabisieT
[TONHBIA KOMIUIEKC CPEACTB U HHCTPYMEHTOB U1 0dop-
MJICHUA YEPTEeXEN, B T.9. HCIIOJHUTEIBHBIX CXEM

10



Oxonuarnue mabauywt 7.1

Ne | Tunsl mporpaMMHOro
I1.11. obecrieyeHUA

HauMeHoBaHue
IIpOrpaMMHOT0 00ecrieueHHUA

il

ol

OCHOBHbIE 3a1a4H,
peliaeMbie NMPOrpaMMHEBIM ObBecricyeHNneM

2. | YausepcambHoe crietm- | GEONICS HUsnickanus
anusupoBaHHoe npo- |(RGS, RGS_PL)
rpammHoe obecriedeHe | CREDO_DAT 3.1
s o6paboTKu reofie- |
3N4YECKHMX U3MCPCHHM

| (geonics). |

| ITouck oummbox u3MepeHNit U OLLIMOOK, AOITYHIEHHBIX IIPH

IIpoexTHpOBaHMe OMOPHLIX I'eoACc3MYECKHUX CETEH, BhI-
OOp ONTUMAILHOM CXEMBI CETH, HEOOXOOUMBIX U JOCTa-
TOYHBIX M3MEpPEHHUM, NMoAOOp TOUHOCTH M3IMEPEHUH

S i i N -——

MUMIIOpT HAaHHBIX, MOAYUYEHHLIX C 3JICKTPOHHBIX PErHUCT-
pPaTopoB, H UMIIOPT KoopauHar (X, Y, Z), JaHHBIX U3Me- |
PCHHI U3 TeKCTOBBIX (Pail/ioB B MPOH3BONbHBIX hopMarax.

;

BBOJIC JaHHBIX.
O6paboTKa AAHHBIX C 3ACKTPOHHBIX I'€OAC3UYECKHX TIPH- |
OOpoB.

Pacyer ¥ ypasHMBaHMe reolic3N4eCKHX CETCH.
(DopMupoBaHHe OTYETHBIX BEAOMOCTECH NO PE3YJILTATAM

3.

[TporpamMHoe obecne- | LISCAD (Leica),
YeHde Wwist paboTnl c | Trimble Geomatic Office
3JIEKTPOHHLIM Taxeo- | (Trimble)
METpOM M aHAJIOTH

4. |TIporpammHoe obecrie- | Cyclone (Leica),
qyeHue mwis pabothi ¢ |Riegl Riscan Pro (Riegl),
HazeMHRIM Jna3epHBIM | Real Works Survey (Trimble), |
CKaHEepOM PointCloud (Kubit),
RapidForm (INUS
Technology),
Polygon Editing Tool ’
(Konica Minolta)
U aHAJIOTH

e

BRIUMCJICHUMA U Op. ) _

DKCHOPT U UMITOPT JAHHBIX Ireole3n4ecKoi ChEMKH. R
KOHTpoab H NpoBEepKa KAa4EeCTBA NAHHBIX.
YpaBHUBaHUE. -
BoravcneHus.

TpaHcpopMHUPOBAHHUE KOOPIHHAT.
ABTOMaTH3YpPOBAHHBIMN NpPOlIECC OTPUCOBKH.
MoaennpoBalue, 3D-BH3yanu3alns.

HocTpoenue npodusieit, pa3pe3oB, CCUCHHH.

Co6op u 3kcnopr ' MC-naHHBIX.

B03MOXHOCTE HCITOIL30BAHNA LIM(PPOBOTO Marepuajia B
Ka4yeCTBe NOIIOXKH.

BrluMcieHHe reoMeTPHYECKMX OTKIIOHEHUWH OT IPOEKTA.
Co3nanue OT4eTHOI NOKYMEHTALIMH.

OKCOopT pe3ynabraToB o6paborkii B Opyrve nporpamm-
Hbi€ KOMITICKCHI U Jp.

YnpasieHHe cKaHepOM IpH NOJICBRIX paboTax.
HMMniopt ZaHHBIX ¢ npHbOpa.

OO0beMHEHUE CKAHOB. '
OpueHTaluda B 3aJaHHONH CUCTEME, TpaHCHOPMaLIUs KO-
OpAHHAT.

O11eHKa TOYHOCTH.

Co3ganne 3D-Mmoneneil, yeprexen, pa3pe3oB, CEYCHUIA.
BupryanrsHas cheMKa.

DxcrnopTt B AutoCad u ap. npunoxXeHUs.

OpraHus3auus ceteBo paboThl HECKOJIBKHUX I10/1b30BATE-
Jer U Op.

el L —

[IporpamMHoe 00cc-
neyeHue niagd ¢oro-
rpaMMeTpU4yecKoHn ob-
l paboTKH |

5 PHOTOMOD («Pakypc», PD)

i |
| |

O6paboTKa TaHHBIX PAITUYHEIX BUIOB ChEMKH.
BrirmonHeHne npoueayp BHYTPCHHEro, B3aMMHOIO M
BHCUIHETO OPUEHTHPOBAHHA. I
ABTOMATU3UPOBAHHOE ITOCTPOCHNE LM(GPPOBOH MOJEH B
BUAEC TPUAHTYISLUIMOHHOM CETH. |
PenaxtnpoBaHue 1IMPPOBON MOJEIH.

IlocTpoeHne oprodoTOonIaHOB.

ITocTpoeHHE B 3KCOOPT IOJAB30BATEIILCKUX BEKTOPHBIX
OOBEKTOB Ha OCHOBE OpTO(MOTOILIAHA C BO3MOXHOCTHIO
U3MEPEHUS TPEXMEPHLIX XapaKTEPUCTHK CO3AAaHHBIX
OODBEKTOB.

IlocTpoeHue npocTpaHCTBEHHOM MoAeIH (B CMBICTIE BO3- |
MOXHOCTH M3MEPEHWH NMPOCTPAHCTBCHHBIX KOOPIWHAT) |
A USMEPEHUE NPOCTPAHCTBEHHBIX KOOPIMHAT OTAEIbHLIX
TOYEK U paACCTOSSHHUH.

Co3daHve M pelJakTHUpPOBAHMEC BEKTOPHBIX OOBEKTOB B
CTEpPEOPEXUME BU3YyaTU3ALIUH.

DKcnopT B Apyrue GopMaThl BEKTOPHBHIX IpadpHyecKHX
00BEKTOB Ha OCHOBE OPTOHOTON300paAKEHUS

r—
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IIUU, BeleHUs oO1eit 0a3zpl AaHHBIX 00 00OBekTe,
OT HEOOXOIUMOCTH CO3JaHUS IBYX- MJIA TPEXMEP-
HBIX MOJEJIEH U JIPYTruX QPaKTOpOB.

7.2. Ilepeyenuns nporpaMMHoro obecrieyeHus,
KOTOpO€ MOXET ObITh HCITOJIB30BaHO IUISL BBIIIOJIHE -
HUA 4 006paboOTKM reoe3ndyeCKuX U3MEPCHUM MpHU
HCITIOJTHUTEJIBHBIX ChEMKaX, MpUBEeAEH B Tabi. 7.1.

8. IEPEYEHD TEOMETPHYECKHX
INIAPAMETPOB HABECHbIX ®ACA/IHBIX
CHUCTEM C BEHTUWINPYEMBIM 3A30POM,
IOIJIEXANINX UCITOJTHUTEJIBHOM
CbEMKE

8.1. IlepeyeHr reoMeTpUYECKHX ITapaMETPOB,
KOHTPOJIUPYEMBIX T'€OAE3UYCCKMMHU METOAAMH B
[IPOLIECCE MOHTAXHBIX paboOT M 110 MX 3aBeplie-
HUH, JOJIKEH OBITh YCTAHOBIICH ITPOCKTOM IIPOMU3-
BOACTBA NEOAE3NYECCKUX paboT WiIH NPOECKTOM IIPO-
u3BoacTBa padbot rmo MoHtaxy HPC.

8.2. B 0611eM ciryyae B niepeyeHn reoMeTpudec-
KUX [IapaMeTpoB HaBECHBIX (pacagHBIX CUCTEM C
BEHTHWIMPYEMBIM 3a30POM, IMOMICKAILIUX KOHTPO-
JII0, BKIIIOYAIOTCA CICAYIOHIUE 3ICMEHTHI.

J1st HanpaBJIAIOUINX:

B IUTOCKOCTU CTE€HBbI: OTKJIIOHEHHE OT pa3dbu-
BOYHBIX OCEH (PHCOK), OTKJIOHEHHE OT BEPTUKAIL-
HOCTH;

NEPHEHAUKYISIPHO IVIOCKOCTHU CTEHBI: OTKIIO-
HEeHHE OT BEPTHKAIBLHOCTU (FOPU30HTAJIBHOCTH);

OTKJIOHEHUE OT IIPOECKTHOI'Q PACCTOTHHA MEX-
oY COCETHUMH HANPaBIAIOIUMH MpOPWISIMU;

OTKJIOHEHUE OT CHOCHOCTH CMEXHBIX I10 BbI-

COTE HaIpPaBIsIOLIHX.

Jns bacamHOM TUIMTHI:

B TUIOCKOCTH CTEHBI. OTKJIOHEHHUE OT BEpPTU-
KAIBHOCTHU, OTKIIOHEHHME OT I[UIOCKOCTHOCTH, YC-
TYIL MEXIY CMEXHbIMHU TUTUTAMH.

s 3a30pa Mexay IUIMTAMM:

OTKJIOHCHHE OT MPOEKTHOIO 3a30pa, OTKJIOHE-
HHE OT IPOEKTHOIO IOJIOXEHUS 3a30pa (OTKIIOHE-
HHE OT BEPTUKAJIBHOCTH, FOPU3OHTANBHOCTH, OT
3aJaHHOTO YIJa).

J1s1 KpervieHUsI 3JIEMEHTOB — 3aKJIEITKH, BUHTHI.

8.3. BelnieykazaHHbl€ rapaMeTphl IJIs1 Ka&KAOH
CUCTEMBI HAaBECHBIX DaCagHbIX CUCTEM WHINBHIY-
ajbHbBl M YKa3bIBalOTCAd B TeXHHYECKOU OUEHKE
IMPUTOAHOCTH NMPOAYKLIMH 11 IPUMEHEHUS B CTPO-
uTenscTBe (TO), TaM Xe€ M NIPUBOISATCA HpEaeib-
HBbI€ OTKJIOHEHMS BBILICYKA3aHHBIX 1apaMETPOB OT
[IPOCKTHHIX 3HAYECHUH.

3.4. BellieykazaHHbIe napaMeTpbl MOTYT OIIpe-
NENATHCA KaK IIPU BU3YAJIbHO-HHCTPYMEHTAILHOM
OCMOTpE, TaK U OECKOHTAKTHBIMH I'€OAe3NYECKH-
MH METOJAMHM.

8.5. B 06s13aT€NILHOM MOPSIAKE B IIEPEYEHD Ir'eo-
METPHYECKHX IIapaMeTPOB, IOIEXAIUUX HUCIIOJ-
HHUTECILHON ChEMKE, JOJDXHO OBITH BKIIIOYEHO OIlI-~
peneneHue CIERYIIINX OTKIIOHEHUN:
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OTKJIOHEHME HAMPpaBASIONIMX OT BEPTHKAJIBHO-
CTU B IUIOCKOCTH CTEHHI;

OTKJIOHEHUE HAIPABISIOLNX OT BEPTUKAIIBHO-
cTH (TOPU3OHTA/IbHOCTH ) NEPIICHAUKYIAPHO IUI0C-
KOCTH CTEHBI;

OTKJIOHEHHE OT BEPTHKAJNILHOCTH 001Le r1oc-
KOCTH (pacana.

8.6. Ilo TpeboBaHMIO aBTOPCKOI0 Haa3opa Ho-
MOJTHUTEIbHO MOXET MPOU3BOOUTECS OIIpEAC/ICHUE
OTKJIOHEHHH (pacagHbIX TUTUT OT IVIOCKOCTHOCTH U
Apyrue reOMETpHUYECKHUE MTapaMeTpHl.

8.7. OTKIIOHEHH HAIPABSIOLMX OT BEPTUKAh-
HOCTH B IUIOCKOCTH CTE€HBI, OTKJIOHEHUS! HallpaB-
JSIIOIMX OT BEPTUKAIBHOCTH (FOPU3OHTAIBHOCTH )
[epHeHIMKY/ISIPHO TUTOCKOCTU CTEHBI OIpeaesis-
I0OTCS B MPOLIECCE TEKYIHUX UCIIONHUTEIBHBIX Che-
MOK. JUIst X BBIYUCJIEHUS CNIEAYET ONpeaAcINTh KO-
OpAMHATHEl TOYEK HAa OKOHEYHBIX YacCTAX HallpaB-
Jsromux ¢acagHeIX cucreM. [IpH 3HayuTeIbHOU
IJIUHEe Happapstioniux (bonee 3 M) HEOOXOIXUMO
TaKX€E ONpeacuTh KOOPAUHATEI TOYKH B CpEIHEH
YacTH Hamnpasigouier. CxeMatudecKoe MoIoXKEHHE
KOHTPONbHBIX TOYEK JUIS1 ONPEACICHHSI BEPTUKAJIb-
HOCTH BEPTHKAIBHOM HAIpaBIAIOUIEH TPUBEICHO
Ha puc. 12.1 (npunoxenue 12). CxeMaTHyeckoe
[MOJIOXKEHHUE KOHTPOJILHBIX TOYEK IS OIIpeHcne-
HUA TOPU3OHTATBPHOCTH HAIPABJIAIOIIEN aHATOTHY -
HO BbillenpuBeacHHOMY. 1lo pa3HoCcTH nomy4yeH-
HbIX KOOPAMHAT MOXHO BBIYHCIUTH OTKJIOHECHUSA
HaIIPaBISIONUX OT BEPTUKANBHOCTH (FOPU30OHTAIL-
HOCTH) NEPHNEHAUKYASAPHO IJIOCKOCTH CTECHBHI.

8.8. To4yHBIe pacueTbl OTKJIOHEHUU ciaeayer
[IPOU3BOJAUTL B COOTBETCTBYIOIIEM MPOrPaMMHOM
obecrieyeHUHU (cM. pasaen 7 MEeToauxkmn) U 4uc-
JIEHHBIC 3HAYCHUS OTKJIOHEHMH YKa3bIBaTh HA UC-
[TOJIHUTEJIBHBIX CXEMAaX.

8.9. OTKIOHEHHSI OT BEPTUKAILHOCTU OOLIei
[UIOCKOCTH (pacalia onpenensiorcss B Npolecce
OKOHYATEJbHbIX UCTTOJIHUTEIBHBIX CheMOK. [T ux
BLIYUCIEHHUS! CIEAYET OIpeleUTh KOOPAWHATHI
TOYEK, PaCHOJIOXEHHEBIX Ha (pacafHOM IUIOCKOCTH.
CxeMaTH4eCKOe pacriogoXeHUe KOHTPOJIbHBIX TO-
yek npuBedeHo Ha puc. 13.1 (mpunoxeHue 13).

8.10. TouHpIe MecTa pacoJOXEHHUHN TOUEK IS
KOHTPOJISL BEPTUKAILHOCTH (pacaJHOM IUIOCKOCTH
JOJUKHBI OBITH OIIpeaesIEHH B IIPOEKTE ITPOU3BO/I-
CTBa reoae3n4yecKux padoor. OgHaKO UX YKCIIo J0J1-
XHO OBITh 1O BEPTHKAIM — HE MEHee TpeX (He
pexe 4eM yepe3 20 M), IO TOPU3OHTAIIM Ha KaX-
Ay10 QacagHylo IUIOCKOCTh — HE MEHEE IBYX.

9. COCTAB, COJIEPXAHUE
U OOOPMJIEHHUE MCHIOJITHUTEJIBHOM
NOKYMEHTAITUHA

9.1. CTIONHUTENBbHYIO T€OAE3UYECKYIO KOKY-
MEHTALHIO CleayeT OQOPMIATh B BHJIE UCIIONHHU-
TeJbHBIX CXEM (4epTexXeil) ¢ HAaHECEHUEM Ha HUX



reOMETPUYECKHUX IMapaMETPOB HAIpaBJICHUH U BE-
JIMYUH OTKIJIOHEHHUH OT IPOEKTHBIX ITOJIOXEHHH
CMOHTHPOBaHHBIX KOHCTPpYKLUHA HPC.

9.2. B cocTaB UCITOJIHUTEIBHOA JOKYMEHTALIUH
IIOJLXHBI OBITH BKIIIOYEHBI:

CX€MBb! IUIaHOBO-BBICOTHBIX NeONE3HYECKUX CETeH;

MaTepHaIbl YpPaBHHUBAHHUA U OLICHKHM TOYHOCTH,

KaTaJIOr'H KOOPAMHAT U BHICOT B CHCTEME KO-
OpAWHAT, IPHUHATON MpHU pa3pabOTKe IpOoeKTa,

[IPUBA3KU HUCXOAHBIX IYHKTOB C OITMCAHHUEM
TUIAa U MECTOIOJIOXCHUS,

KapThl BEPTUKATBHOCTH, TOPU3OHTAIBHOCTH U
KapThl IUIOCKOCTEH;

BEPTHKAJIBHBIE M NOPU30HTAIbHEBIC TIPOPUIN
(CeyeHun);

IBYX- ¥ TPEXMEPHBIC MONEM 3panus (pacan-
HOM CUCTEMBI) (IT0 TpeOOBAHUIO ABTOPOB IIPOEKTa
H®PO).

9.3. Bce BhILIENIEPEYUCIIEHHBIC JOKYMEHTHI CO-
MPOBOXAAIOT IIOICHUTEIBHOM 3aIIMCKOM, KOTOpas
CONACPXUT KOOPAMHATHI IUTAaHOBO-BBICOTHOI'O 000-
CHOBaHHA B CUCTEME€ KOOPAHWHAT, IIPHHSATOH IpH
pa3paboTKe IIPOEKTa, OITMCAHUE METOOB BBLIIIOJ -
HEHHUSA paboT U Jpyrue CBESAeHUS IreoAe3nycCcKoro
Xapaxkrepa.

9.4. B KayecTBe OCHOBBHI JUIS MCITOJIHUTEJIFHBIX
CXEM IOIIyCKAaCTCHs HMCINOJIB30BaTh padboyue yepre-
KM, BXOASAIIHUEC B COCTaB IMPOCKTHOH JNOKYMEHTa-
LIUHA, 4 TP HEBO3MOXHOCTH 3TOTO HCIIONTHUTE/Ib-
HbI€ YEPTEXKHU BBIMOJIHAIOT HAa OTHEIBHBIX JIMCTAX.

9.5. B npuMeyaHUsIX K NCIIOJIHUTEIbHON CXEME
YKa3bIBAIOT HOMEpPA H HaA3BaHUA pabo4vyux yepre-
XEH, UCXOAHBIE ICOAC3NYECKUE NAHHBIC, YCIOB-
Hble 0003HAYEeHUA U IPYIME CBEACHUSA, [TOSCHAIO-
IIAE CONCPXAHHE CXEM.

9.6. CxeMBpl clenyeT BBINIOJHATh B ONITUMAallb-
HBIX MaciluTabax ¢ y4eTOM UX CIOXHOCTH U HACHI-
IIEHHOCTU MHEQOPMALIUCIA.

9.7. B npaBOM HMXHEM YIJIy UCIIOJTHUTEIbHOM
CXeMbI pa3Meraercs ocHoBHasi Haanuch o 'OCT
21.101—97 (mpunoxenue 14).

9.8. UcrmonHUTeIbHAs CXeMa IMOAIIMCHIBAETCS
HCITOJTHHATEIEM, OTBETCTBCHHBIM IIPOU3BOAUTEIEM
paboT Mo O0OBEKTY U PYKOBOOUTEJIEM CTPOUTEb-
HOM (MOHTAXHOM) OpraHMU3alUu.

9.9. Ilpumephl opopMIIEHNS HCITOTHUTEBHBIX
CXEM IpHUBeaeHbI B IpWIOXeHUsIX 15—17.

9.10. TomOAHUTENILHO K ABYXMEPHBIM HCIIOJ-
HUTENBHBIM CXEMaM MOXeT OBITb IIPEIACTaBICHA
TpEXMEPHAsA MOAEND 3aHUS C BUSYAIIBHBLIM IIpell-
CTaBJICHUEM BEJIMYMH OTKAOHeHUWM. Takas cxema
MOXET OBITH ITOJIYYEHA B Ppe3yJbTaTe JIA3€PHOIO
CKaHUPOBAaHMS 31aHHA.

9.11. Ilpu cooTBEeTCTBMH HNeiicTBUTENBHBIX Pa3-
MEPOB, OTMETOK U APYIrUX N'eOMETPHUYCCKHUX I1apa-
METPOB IIPOEKTHHIM 3HAYEHHUSIM (C YCTaHOBJIEH-
HBIMU IIPEACIBHBIMA OTKJIOHEHWAMH) HA HUCIOJ-
HUTEJIBHEIX YepTeXaX HenacTcsa HaANnuCh, «OTKIIO-
HEHUM OT IIPOEKTA 10 FeOMETPUYECKHUM MMapaMeT-
paM HET»,

9.12. Ilpn HaMMYUK HEAONYCTHMBIX OTKJIOHE-
HUH Ha UCITOJIHUTENBHBIX CXeMaX MOTYT IIOMEINATh-
Csi COMNACYIONIas HAANMCh WK JaHHbIC (Ha3BaHUC
IOKYMEHTA, jaTa, HOMEp M Ap.) O COrilacOBaHHUU
CBEPXOTKJIOHEHUH C IMPOEKTHOM OpraHu3alueil.
[IpenenbHble OTKNOHEHMS YKa3bIBAIOTCS JUIS KaX-
OOW KOHKPETHOW CUCTEMBEI €€ pa3paboTUYuKOM. DTH
HAHHbIE [TPUBOIATCA B TeXHUYECKOH OLIEHKE CHUC-
TEMbl, SABASIOLIEHCa 00s3aTeIbHBIM IIPUWIOXECHH-
eM K TexHuuyecKoMy CBUIETENLCTBY.

9.13. B 06s13aTenbHOM ropsiike CleayeT IPOBO-
OUTH TIOJICBOM KOHTPOJIb Y IPUEMKY MaTECpHAJIOB
ICOE3NYECCKHX pabOT CrieIMaTMCTaMHM 3aKa34HKa.

9.14. B npouecce pabor rmo MOHTaxXy (acagHoi
CUCTEMBI ClenyeT COCTABJISATh AKTHI HA CKPBITHIE
paboTHI C yYacTHUEM IIpeNCTaBUTENEH TEXHUYECKO-
ro u aBropckoro Haag3opa (MI'CH 4-19.05, npu-
JTOXEHHe 6.5), HeoThbeMIIEeMOl 4aCTbI0O KOTOPBIX
SABJIAETCA UCIIOJIHUTEIRHAS JOKYMCHTALIMA.

9.15. Teonesnueckasd UCHOJMHUTENLHAA HOKY-
MEHTALU M NO/DKHA HAaXOOUTHCA B IIPOU3BOACTBEH -
HO-TEXHAYECCKOM OTHENEC CTPOUTE/IbHO-MOHTAXXHOM
OpraHu3anmM 4 y 3akaszyuka (MIC 12-23.2006).

9.16. Hapsiny ¢ nnpueMocaaToYyHOM HMCIHOJIHU-
TeJIPHOM HOKYMEHTAIIUEH MOXET OPOPMISITHCS
BHYTPEHHSSI UCHOJMHUTENbHASS OOKYMEHTAaLUA.
BHYTpEHHSSI MCITOJTHUTEAbHAS JOKYMEHTAIIMS CO-
CTABJISIETCA HA HE3aBEPINECHHBIM MOHTAXHBLIN STall
U SBJIETCA OJHUM M3 OCHOBAaHUU BBLIAYU IJ1aB-
HBIM HIDKEHEPOM OpPraHU3allMU pa3pelIcHUs Ha
MMPOU3BOACTBO MOCAEAYIOIINX MOHTAaXHBIX padoT.
IHopsnok opopmieHuss BHYTPEHHEN UCIIOJTHUTENb-
HOHW OOKYMEHTAllMW YCTAaHAB/IMBAET [JIaBHBIY HH-
XECHEP CTPOUTEILHO-MOHTAXHOK OpPraHH3allyH.
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CXEMA TEOJIE3NYECKOU OCHOBBI
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Puc. 1.1. Ocn xoopmunar X, Y, H

LG

hB

ey 10

11

Puc. 1.2. Cxema ONOpHO#H ceTH

1--2, 4—5, 7—8&, 10—1] — ornopuble 6a3Uchl II9 CbeMKU 30aHUA;
3, 6, 9 — CcBA3YIOUIUE ITYHKTHI

[MPHUJIOXEHHE 1



NPAJTOXEHHUE 2

CXEMBbI TrEOIE3UYECKHX IIOCTPOEHMHU ITPM KOOPIAUMHATHOM METO/IE

P

e |
4

Puc. 2.1. Cxema cnocoba noaspanix KQOpIHHAT

P
//Q\\
//f ;”’” \
P \
B, b,
P A &
A B

Puc. 2.3. Cxema cnocoda 1HBEeHNOH 3aceuxkn
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[TPUJTIOXKEHHE 3
(cnpagouroe)

IIPUMEP PACUETA OXKMUIAEMOHU TOYHOCTHU ONPEIEJIEHUA KOOPAUHAT

PacyeT TOYHOCTH CHOCODa MOJSIPHEIX KOOPIU-
HaT (npwioxeHme 2, puc. 2.1) nNpoOU3BOAMTCH IIO

hbopMyJIaM:
2

2 _ 2 e 2p, B Q2 2
my, =myg  sin B+-pTSAP cos” 3,
2 mﬁz 2
2 _ 2 2
my, = Mg  COS B+—[;—5-SAPsm B,
2 2 2., . M 2 o2
—rrir . !
my, = Mg sin v+—;)—§- Syp) cos‘v,
e S,p, — FOPH3OHTAbHOE IPOJOXCHME JHHUH
AP,
S'p — HAKIOHHAS IAJLHOCTD.

[Ipu pacuyere cpenHAs KBagpaTUYeCcKas IOrpels-
HOCTP M3MEPEHMS YIJIOB NPpHHATA my = m, = 17,
CpeIHsa KBaJlpaTHuyeckas OomMOKa U3MEpEeHUA pac-
CTOSHHHM NPUHATA m_ = 2 MM.

Pe3yibTarsl pacyeToB NpeacTaBICHE! B Tabmiax 3.1
1 3.2, B3 KOTOPBIX CIIeAyeT, YTO YEM MEHBIIIE VIJIBI B 1
v, 4 TAKKE pacCTOssHME S 0 OmpeacIacMOU TOUYKM,
TEM TOYHEE ONPEACIIIOTCA €€ KOOPIAHHATHL ¥ BEICOTHI.

Taonuna 3.1 — 3aBucaMocTh OIIHOOK B KO-
OPAMHATAX OT H3MEHEHHMA YIia B M paccrosmusa S

il

B, rpax S, M my, MM Mmy, MM
30 100 1,1 1,7 |
90 | 100 2,0 0,5

30 50 | 1,3 | 18
90 150 20 | 10

30 200 1,2 1,8
90 200 2,0 0,7 |

Taoauuma 3.2 — 3asAcHMOCTh OIUMOOK B Bbi-
COTe OT H3IMECHEHHMS YIJIA HAKJIOHA V H PACCTOAHN S’

B My, MM
| 0.5
—— 1’0“-'-— —
5 |
45 | 280 ] 34 J

Pacuer TouHOCTH Ccriocoda IpsIMOM yIjIOBOM 3a-
ceuku (MpuioXeHue 2, puc. 2.2) NpoOU3BOAUTCS MO
dbopMmyiam:

Mg \/ 2 i 2 2 2
my =——S4psin“p, +Szpsin“ P,
Xr = Ssiny VoA By + Opp 1
i J 2 2 2 2
My = ———S%p COS + S3p cOS* By
e = Dsiny VoAP By +Opp i

Pe3yabTaThl pacyeToB MpeacTaB/ICHbI B Ta0muIe 3.3.
16

Taoauma 3.3 — 3aBucuMOCTh OHIMOOK B KO-
OPAHHATAX OT H3MEHEHHA YIJIOB 3aCeIxH f§ m pac-
CTOSAHAM S

ﬁr I'pal S: M mX: MM m}q, MM

30 100 0,7 1,2
45 | 100 0,5 0.5
60 100 07 | 04
0 - 1.4 2.4
10 | 1,0
14 | 08 |

-_-.-.—_—.——-J_.-.—_—ﬂ-_——-.f

Kak cinenyer u3 TabaMIBI, TOYHOCTL OIIpeIeie-
HHSA KOOPDIUHAT ONPEAECIIEMbIX TOYEK TEM BBLIMIEC, YEM
OJIMKE VIroJI IIpu 3acedyke K 90° ¥ MEHbIIE paccTos -
HHE OO 3THX TOYEK.

Y10 KacaeTcsi TOUHOCTH OIPEIACACHNASA BBICOT CO~
OTBETCTBYIOLIIUX TOYEK, TO IIPH IOJIYYEHUH UX C ABYX

OIIOPHEIX ITYHKTOB CpeaHee OyIeT B Nb) (=1,4) paza
MEHBIIIE, YeM ITOKa3aHo B Tabx. 3.2.

PacueTr TOYHOCTH crioco0a TMHeHHOM 3aceyk (TIpU-
JIOXEHNE 2, puc. 2.3) mpou3BoauTcA 110 GopMyiaMm:

” _

my, =~ S_.Jcos® B, + cOos” B,
sin vy
mg |- .

my, =—2 w/smz B, +sin’B,,
sin y

rne B, ¥ B, — YWIBI [IPM 3aC€YKEC COOTBETCTBEH-

HOBT. AU B.
PesynpTaThl pacyeToB IipeacTaBICHBI B Ta01. 3.4.

Taonuuga 3.4 — 3aBuCHMOCTb OIUMOOK B KOOP-
AMHATAX OT H3MEHEeHMd YIJIOB B npH JJAHEHHOH! 3aceuxe

[3: rpaa | nIIX_, MM mY, MM
30 2,8 1,6
| 45 120 2,0
60 1,6 | 2,8 _

Kak ciaenyer u3 Tabn. 3.4, TOYHOCThL ONpPEHEIe-
HHUA KOOpAMHAT TOYEK CIIOCOOOM JJMHEHHOM 3aCCUKH
IpaKTHUECKH He 3aBHCHUT OT YIVIOB 3aCE€YKH, a 32BH~
CHUT B OCHOBHOM OT TOYHOCTH U3MEPEHHUS pacCTOs~
HUH O 3TUX TOYEK.

Pacdyer cpellHei KBaIpaTUYECKOM OIIMOKH OIlpe-~
JICJICHHUS TIPEBBIIEHUS M, IIPOU3BOIUTCH 10 (DOPMYJIE

2
m;, = m&sin® v + -;”3-;—82 cos”
Y

[Ipumem mge= 2 Mm u m, =17, 5 = 280 M (Ha-
KJIOHHOE paccTOSHUE 1 HanboJiee BhICOKNX TOYEK,
pPacnoioXeHHBIX Ha BoIcOTE 200 M), v = 45°, B uTOTE
noiayanm m, = 3,4 mM. g HukeneXaliyx Toyex 371a

OIIMOKa OyAcT MEHBIIIC.

V.



[TPUNOXEHHE 4
(cnpaeounoe)

DKCINEPUMEHTAJIBHOE UCCJIEAOBAHME BJIMAHUA YTJIA TATEHHA
JIABEPHOI'O JIVYA B OTPAXKAIOIIIUX CBOMCTB TIOBEPXHOCTH
HA TOYHOCTHb UBMEPEHUS BE3OTPAXATEJIBHBIM TAXEOMETPOM

B uccienoBaHuy ObLIM UCIIONAB30BaHbI: JIEKT-
POHHBII 6¢30TpaxareabHblii Taxeomerp SOKKIA
SET 1030R3, yHuBepcaipHas IMOJACTaBKa I 3aK-
perJieHUsT obpa3loB OTHEJIOYHBIX MAaTEepHAJIOB,
[TO3BOJIAIONIAS TOBOPAYMBATE BOKPYI BEPTUKAJIb-
HOM OCHU NOJACTABKH MUCCICAYEMBIA IIPEIMET Ha
3a0aHHYIO YIJIOBYIO BEJIMYHUHY, M pa3jH4YHbIC 00-
paslbl YaCTO MCHOJB3YEMBIX CTPOUTEILHBIX MaTe-
PUAJIOB.

B KauecTBe OTpaXKAIOILIMX MATEPUAIIOB UCNOJIb-
30BAJIUCH JBEHAOIATh HAUOOJIEE YaCTO UCIIOJIb3Ye-
MBIX B HACTOSLEE BpeMsI TUITOBBIX CTPOUTEIbHBIX 1
OTIEJIOYHBIX MaTepuasiioB. I3MepeHus1 ObUIH BBITIOJ -
HEHBI C KaXIBIM M3 ABEHAALIATH OOpa3loB Ha Jiu-
HUsIX wmHoU 9,8 u 16,9 M U ¢ 1mecThio obpasamMu
Ha JTMHUN 63,6 M.

111 KOHTPOJIsi OBUTH BBIITOJIHEHB! UCCIIENOBA-
HUSA TOYHOCTH U3MEPECHUS PACCTOSIHHU IIPH HOP-
MaJIbHOM MageHWH JIa3epHOro Jjyda Ha OTpaxalo-
LIIyIO HOBEPXHOCTh UcclienyeMoro oorsexra. Pesyiin-
TAThl UCCIEAOBAaHUM MpUBEACHBI B Ta0I1. 4.1.

Taonuma 4.1 — Cpeaane KBagpaTHYECKHe
HOrPEeNIHOCTH H3MEPEHHH PACCTOAHHAH

N -y M — R—

Cpennsist KBaipaTHYCCKas! NOrpelIHOCTb

10 pa3HOCTAM JBOMHBIX U3MEPECHUH
Marepuan MM

| D=98x | D=169m|D=636wm

0,8
1,2

benpriii 1,2 0,9_ _
[UIACTHK | ]

KpacHbrif 0,6 0,7 —
KUpITUY B B |
' Berton | 6:5 0.5 =

| Crans _06 1,0 —
)Impaﬂb L 11_,4 | 1:5 1,§
Be.rlaﬂ GyMara 0,8 | 08 1,0
‘IcpHLIﬁ rpaHUuT “ 1,9 0,4 1,6
KOprI‘lHeBLIE— [ 1,0 B 0,7 B 0.8 -
TPAHHUT

CBeTIIbIA rpamrrq 0,9 ) _g,_'_/_ ] OT4 J
OLIMHKOBaHHOE | ST 30,0 —
‘)Keneso B |

HUccnenosaHus roxKasain, 94To BCE MAaTEPpHAIbI
[IO3BOJISAIOT BBITIOJIHATh U3MEPEHHMA C BBICOKOU
TOYHOCTBIO. MUCKITIOYeHe cOCTaBMgEeT AULID OLIMH-
KOBAHHOE XKeJe30.

O6GobuIaromas Tadbxuia 4.2 mokasblBaeT MaK-
CUMAJILHYIO BEJIMYUHY yIJIa MTAXECHUA IUIA KaXIO0ro
HCCIeyeMOoro MaTepHaia, Iocjie KOTOpOro Tou-
HOCTh U3MEPEHUS THUHUMU Oe30TpaxaTeJIbHBIM Ta-
XCOMETPOM IIPEBBIIIAECT 3asIBJIEHHYIO B TEXHUYEC-
KMX XapaKTepucCTHKax npubopa. UcciaenoBaHus
ITOKa3aJid, 4YTO 1151 OOJIBIIMHCTBA MATEPHUAJIOB JIO-
IIyCTUMOE OTKJIOHEHHE yIJla NaJleHUs J1a3€pHOro
Imy4kKa cocrapisier 50°. CirenoBaTesibHO, MUHHMMAJb-
HO€ pPAcCTOSAHUE TaxeoMeTpa oT HabimiomaeMmoro
00BbEKTa JOJIKHO COCTABISITH

D, = Htg50° = 1,2 H,

rne H — BpIcOoTa HAOMIOHaeMoro 31aHusl.

Taonunma 4.2 — MakcumMaabHO JONMYCTHMASA
BEJHMYHHA YIJIA NA/ICHUS MydKa, rpag

P T ——

MakcHManbHas BeJIMYHHA
yIJIa najgcHuUg Imydka,
I'PEUI

D=98mM | D=169M | D= 636M

Mens | a0 [ s -
_Benmﬁ IU1ACTUK 55 : 45 ﬂ — |
KpacHblif 60 60 —
KUPITHY

| Beron 60 | 6 | —
Crans 55 | 50 70
,Hlopa.llb 20 T 50 ] 45
Benasi Gymara | 45 50 | 45
YepHbiii FpaHHT 35 1 55 |45
Kopuunesniii | 45 | 45 | 55
[PAHAT | - |
ICBcTJIbIﬁ TPaHMT | 45 | 335 1 70 |
 OUMHKOBaHHOE 20 25 —
XeJe30 |
Min 20 | 25 | 45 |
Max 65 60 70
CpenHee j 45 | 48 55
3HaYCHHeE 1 3 ]
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IMPUIOXEHHUE 5
(cnpagouroe)

NOPSIOK BRIMUCJIEHUSA ITOJIOXEHUS BEPOATHEHIIEU IIJIOCKOCTH
1 OTKIIOHEHHUA PEATTBHOTO ®ACAIIA OT BEPOSATHEUIIEH IUIOCKOCTH

B KayecTBe OCHOBHOH CHCTEMbBI KOODIWNHAT

[IpUMEM HauodoJiee UCIIONIb3yeMYIO JCKAPTOBY CH-
creMy KoopnuHart: X, Y, H. Ilpu BeIYUCIEHUM 1IO-
JIOXECHUS M IapaMETPOB BEPOATHEMILCH IIJIOC-
KOCTH OyZeT HeoOXOIMMO IIPOU3BOAUTh IIpeodpa-
30BaHHUS KOOPIHMHAT, KOTOPBIC ITPOU3BOISITCS C
MCIIOJIb30BAaHUEM MATPHULIBI BpallIEHUS IIPU OPTO-
TOHAJIbHOM IpeoOpa3oBaHUU:

Xr\ al az 33\ X (SX
y' |=|{8 b b ||Y |+|5Y ]
H) \o ¢ o \H) (6H

(5.1)

rtne X, Y, H — xoopauHaThl HabaromaeMBbIX
OOBEKTOB B UCXOIHOMN CHCTE-
M€ KOOpPIMHAT;

X' Y' H' — KOOpAMHATHI 3THUX X€& 00bEK-
TOB B CUCTEME KOOPAUHAT BE-

POATHEMILIEN ITJIOCKOCTH,
85X, 8Y, 8H — cMellecHUE HAYaIa KOOpAUHAT
BEPOSITHEHIIEN IIJIOCKOCTHU
OTHOCHUTEIBHO UCXOOTHOM CHU-

CTeMbl KOOpDJIUHAT;
p
o a0 G

A=|b b b
G ¢ G
Martpuiia Bpalll€HUs I0JyYeHa MyTeM I1OCie-

IOBATEJILHOTO Pa3BOPOTA OCECH KOOPIUHAT Ha VIJIbI
[IOBOPOTA O, ® H Y:

A=A A A (5.2)

a“ ey

— MAaTpulia BpallleHUs.

rae

1 0 0 O
A ={0 cosa sina |; (5.3)
0 —-sina cosa,

fcosw O sino)

A = 0 1 0 i (5.4)
\-—-sino) 0 COS®

( cosy siny O
A =| -siny cosy O|. (5.5)
0 0 1)

B pe3ynbrare IepeMHOXEHUS MATPUIL ITOJTYYMM
cJIeNVIOLIME 3HAYCHUA SJIEMEHTOB MATPHUILILI A:

@ = COSMCOSY

a, = COS®SINY ¢; (5.6)
a; = —SIN®

18

b =sinasinmcosy —cosasiny |
b, = sinasin®siny + CosaCoSy ¢; (5.7)
b; = SIna CoS®

A

¢; = COSaSinwCOoSy + Sina siny

C; = COS 0L COS ®

4

B pesyibraTe N0OJIEBEIX HAOMIOACHUY HABECHBIX
BEHTWIHNPYEMBIX (acamgoB OyAeT IOJyyeH Habop
KoopaAuHAT X, Y, H., 1o KOTOphIM HEoO6XOaMMO
BBLIMHCIUTH ITOJIOKEHHE BEPOSATHEHUIIIEH IIOCKOCTH
U OTKJIOHEHMSI peaJbHOro (¢acazia oT BEPOATHEH-
et Irockocty. lon BepossTHeHIEH IDIOCKOCTBIO
OyIeM MOHYMATh TaAKYIO IUIOCKOCTh, KOTOPAasi YIOB-
JIETBOPSIET YCIOBHIO

I =ZlX§2 —>» min. (5.9)

Ilnsa obecriedeHus ogHooOpasusi pacyeTHBIX
dbopMyJ1 IpUMEM 3a IIPABUIO:

Ha4aJI0O CUCTEMbI KOOPJUHAT, OIIpeaCIdIOnIeH
BEPOSATHEHIIYIO [UIOCKOCTb, pacriojiarate BOIM3U
JIeBOro yIja uccieayemoro (acana;

HaKJIOH ocu H' omnpenensier HakJIoH ¢acazna
30JaHUSA OTHOCUTEJIbHO OTBECHOM JUHMH (och H);

och X' HaIIpaBJI€HA HAPYXy OT CTEHBI 30aAHUS;

och Y’ Harpap/ieHa MapaUieJbHO OCHOBHOM OoCcU
CT€HBI 3IaHHS.

ITpu »TOM yron pasBopora BOKpPYI ocu Y'w
onpeaeaseT HAKIIOH BEPOSITHEHIIIEN MIIOCKOCTU OT-
HOCHUTEJIBHO OTBECHOU JIUHUM, YTOJI Y OIPEACHSICT
Pa3BOPOT BEPOSITHEUILIEHA IUIOCKOCTH (OCH Y') OT-
HOCHUTEIHbHO UCXOOHOU CHCTEMBI KOOPIUHAT, YIoJl
oL OlTpesiesIsieT HAKJIOH OCH Y’ OTHOCHUTEIBHO TOpH -
30HTANBHOHN TUIOCKOCTH.

B ¢BsI34 ¢ TEM 4TO KOOPAWHATHI HaOMI0IaeMbIX
TOYEK MOJYYEHBI B UICXOAHON CUCTEME KOOPAUHAT
(cucTeMa KOOpPAMHAT OIIOPHOM CETH), HeOOXOIMU-
MO OCYIECTBUTh II€PEHOC CHCTEMBI KOOpIWHAT
Tak, 94ToOBI TMOJIOXXEeHHUEe HOBOU ocu H' OoTHOCHU-
TEJIPHO UCXOIHOH CUCTEMbI KOOPIMHAT OIIpeHaeIs-
JIO HaKJIOH HaOMogaeMoi cTeHbl (yroa pa3Boporta
ocH Y'w), @ YIVIBI O ¥ Y OTPAXAIH VIVIOBOE CMELLE-
HHe OCHOBHBIX OCeH 3JaHUSI OTHOCUTENHEHO MCXO -
HOM cucTeMBbl KoopauHart. [1pu TakoM Be1Oope cu-
CTEM KOOPIMHAT HAKJIOH CTEHBI 3TaHUA O ABJISIET-
csl MAJIOM BEJIMYUHOM, HO YroJj pa3BopoTa OCHOB-
HOM OCH 3IAHHUS Y MOXET HOCTHUIaTh 3HAYUTEIIH-
HBIX BeJHYMH. CIEXOBATEIbHO, VIS IMPUBEICHUS
MaTpuUbl BpalleHUA (5.2) K JUHEHHOMY BUIAY



HeoOXoMUMO HalTH ITpUbICKeHHBIE 3HaYeHUS yIJld
pasBopoTa BOKpyr ocu H' — y. B cooTBeTcTBUHM C
dopMynamu (5.1)—(5.8) npeobpazoBaHue Koop-
JUHAT OyeM MpoU3BOAUTSH 110 POopMyIaM:

X; =X, coswcosy+Y;cososiny - H;sinwo + dX;
(5.10)

Y/ = X; (sino.sinocosy — cosasiny) +
+Y; (sinasinesiny + cosacosy) + (5.11)
+H;sinacosw + 87

H| = X;(cosasinocosy +sinasiny) +
+Y; (cosasinosiny - sino.cosy) + (5.13)
+H;cosacoso + 6H.

¥Yros pa3zBopoTa CHCTEMBI KOOPIHHAT BEepOSIT-
HEHIIEH TUTOCKOCTH OTHOCHUTEJIBHO OCH X' Man U
HE BJIUSAET Ha OCHOBHBIC XapaKTEPHUCTUKH BEPOSIT-
HEeHI1el MIOCKOCTH. B CBA3U ¢ 3THM LejIecoodpas-
HO HE BBIYHCISITD 3TY BECIWYUHY, cyHTasAg o = 0,
ciaenoBareibHO, GopMynl (5.10)—(5.13) npeacra-
BMM B BHJIE:

X{=X;cosocosy+Y,cososiny - H;sinw + 8X;
(5.14)

Y'=-X;siny+Y,cosy+48Y; (5.15)

H;=X;sinocosy+Y;sinosiny + H;coso + 8H.
(5.16)

B cBa3u ¢ TeM uto ypaBHeHHs (5.14)—(5.16)
ABIAIOTCA HEJIHHEWHBIMH OTHOCUTEJIBHO VYIJIOB
pasBopoTa oced KOOpAHHAT, NMPUOIHXKEHHOE
3HAYCHUE YTJIA Pa3BOPOTA Y BbIYUCIHM B ABa IIPU-
eMa. B nepsoM nnpuOIMKEeHUH, YIUTBIBASE, YTO YIOJ
HaKJIOHa BEPOSATHEHUILIEN IIOCKOCTH MaJl, IIPUMEM
o = 0 u ypaBHeHue (5.14) 3anuineM B BUIE:

X/ =X;cosy+Y siny+8X. (5.17)

O603HaYuM
cosy = C.;
siny =5,

u ypaBHeHue (35.17) npeacTtaBUM Kak

X! = X.C, + Y.S, + 6X. (5.18)

Brluucnenne BeposiTHeHILIEH TUIOCKOCTH ITPO-
W3BeeM ¢ cobmogeHueM yciaoBus (5.9):

F = i(XfCr + Y8, + :SX)Z —> min.  (5.20)
i=1

IIpodoasxcenue npunoxcenus 5

Ycaosue (5.20) 6yner cobiaiogeHo pH
oF oF oF
——=0; —=0;, —=0.
oC, =~ 35, ~ ooX (5.21)
Unu

Pemast cucreMy J1uHelHbIX ypaBHeHUH (5.22),
BBIMMCIIHUM Cy, S,]r U 86X, oTKyaa MoayduM npuobnu-
XEHHBIEC 3HAYEeHUS YTJIOB ¥:

Y; = arccos ()

Y, = arcsin g, .

3a OKOHYATeJbHOE 3HAa4YeHHE BO3bLMEM Cpell-
Hee 3HaYeHHUe yrjia pa3Bopora ¥ .

j=11112 (5.23)
2
TouyHoe 3HaUYeHME yTIia Y paBHO
Y =¥+ dy. (3.24)

C yyeroM (5.24) ypaBHeHue (5.14) zanuiieM
B BUIIE:

X{ = X;coswcos(y + )+ ¥, coswsin(y + dy) -

PaznoxuM TpHroHomerpuyeckue GyHKIMY B
psn Teitiopa, orpaHUYMBAsACh WICHAMHU IMEPBOTO
[OpsOKa MaJOCTH:

X; 2(-X;‘ Sin?+}’;cos?)§l.—]{f.ﬁ+
P P (5.26)
+3X + X; cosy + ¥, siny.

OxoHyaTeIbHO 3HAYEHUS YIJIOB ©, &y U CMe-
HIEHUE 83X BBIYUCIHUM U3 liejeBor pyHKUMHA (5.9),
MPHUHSB 0003HAYSCHUS:

Z; a— _Xf Sin'7+ },‘-COST’;
[ = X;cosy+ Y, sin¥.

Ciie10BaTeJIbHO

(7 y
éEfry—--H,--(-’-O--+E;X+l,- ~» min;

K =
\ P P y

M

i
[H——

!
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OKoHuarue nputoxceHus 5

n OKOHYareJbHOE 3HAYEHUEC YIIa Y BBIYUCIUM
%gyl' *%Y“;Zz “EEH Zi + 04 ZZ " Z}Z h = no dopmyine (3.24), a 3aTeM 3HAYECHHA adCHHCC

X' — 1o ¢popmyie (5.14). BelYUCIIEHHBIE 3HAaYe-
HUS abcucce A xapakKTepHU3yioT OTKIIOHEHHE pe-
off v N Z H; + 2 H? +8X EH + ZH L =05 aJILHOI'O ITONOXEHHUS HaBeCHOTO BEHTUIMPYE-
dw P g Pid Moro ¢acazna oT BepOsITHEHUIEH IIOCKOCTH. AHa-
| JOTUYHO HA0MI04a10T U 00pabaThIBAIOT BCe dpaca-
| ablI 30aHus1. [lonydeHHbie napaMeTphl BEpOsITHEH -

9f _O¥N
XX  p 21 P EZIH +noX + El - J IIUX [IJTOCKOCTEHN BceX (pacamoB 3MaHHM N ITO3BOJIA-
- - IOT COCTaBUTh IIPEACTABAEHNE O pealbHOK popMe
(5.27) BCEro COOPYXECHUS B LUEJIOM.
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[MPUJIOXEHHE 6

KOMITEHCATOPBI OTKJIOHEHUM BJIEMEHTOB TUITIOBBIX
HABECHBIX ®ACAJTHBIX CUCTEM C BO3IYIIIHBIM 3A30POM.
PACYETHI TOYHOCTEHA

1. DneMeHTaMu QacaaHbBIX CUCTEM, 00pa3y10-
IHUMU TEOMETPHYECKH OTIPEACHAEMYIO INIOCKOCTD
(hacana ¥ TpeOYIOIIMMHU IIPU HEOOXOOUMOCTU KOM-
[ICHCATOPHI, SABISIIOTCA.

HECYILHe, CAMOHECYIIIME MU HABECHBIE KOH-
CTpYKLMHU 3gaHuA (ocHOBaHUEe HDC);

KPOHIUTEMNHEI,

HAIIPaBJISIONIME;

TETUIOU30JISAIIMOHHEBIN CJIOH,;

BO3AYIIIHBIX 3a30p,;

HAPYXHBIN JEKOPATUBHO-3AIIUTHBIN CJIOK (00-
JIMLIOBKA);

KpEIeXHBIE DJICMEHTHI,;

3JIEMEHTHI IIPUMBIKAHUS CUCTEMBI K KOHCTPYK-
[IMAM 3TaHUS.

2. TexHn4eCKUMH peKOMEHAALUSIMH 10 IIPO-
eKTHPOBAHUIO, MOHTAXY M DKCIUTYaTallMHX HaBeC-

Taonuma 6.1

KoMnieHcaTOpH OTKJIOHEHUH
reOMEeTpUYCCKUX MMapaMeTpoB

Ha (13 IUTOCKOCTH CTCHBI)

HbBIX ¢dacanHbeix cucrteM (TP 161-05) ycraHoBie-
HO, YTO I 3gaHUX Oonee 75 M KPOHIUTEHMHEI
HDC cnenyer KpermuTh K HECYILIIHM Xele300eTOH -
HBIM WM METAJIMYECKUM 3JIeMEHTAM Kapkaca
WIH K CHEHHUAIBHO YCTPOEHHBIM XeEIe300eTOH-
HBIM WIK METAJUTMYECKHUM I10SICaM, IEpeaaIoLIIUM
YCWIUA OT KPOHIITEHA HAa HECYIUHE KOHCTPYK-
. B OonbuivHCTBE (pacajHbiX CUCTEM HpPEAyC-
MOTpE€Ha YCTAaHOBKAa KPOHIUTEHHOB IIPU ITIOMOIIU
AHKEPHEBIX J100eJIeil ¢ yCTAaHOBKOM KpOHIUTEHHA
Ha HECYUIYI0O KOHCTPYKIIUIO YEpe3 MAapOHUTOBYIO
IPOKJIAAKY.

3. CBOIHBIN NIEpEYCHb pa3MEPOB-KOMIICHCATO-
POB OTKJIOHEHHY r’€OMETPUUYECKHX ITapaMETPOB IUIA
psiia KOHCTPYKTHUBHBIX PeIICHU HaBECHBIX dacai-
HBIX CUCTEM IIPHUBEACH B Tabn. 6.1.

KoMIieHCHpyeMBIe OTKJIOHECHUSA

; C e s s 1 et ———r =
2. BeprtukansHeie 3a30psl MeXay | [emMnieparypHble gedopMaiiuuy

IIpoexTHEIE pasMepH KOMIIEHCATOPOB

MDacaaHas cucTeMa

HanMEeHbININH HAHOOJIBIIWNH

1. I[lepemenHast pyiHa KpoHIOTeH- | OTKJIOHEHNA oT NpoeKTHOoro 1no- | Cucrema KTC-1B® — | Cucrema KTC-5BD —
JIOXEHHS TOYEK YCTAHOBKH KPOH- {63 MM
INTEMHOB HA CTEeHAaX

_ . 515 MM

Cucrema Eurofox — Cucrema Eurofox —
40 MM 240 MM |
Cucrema Mertakom — | Cucrema MertakoM —
60 MM _ 300 MM

| Cucrema Mapmopok — | Cucrema MapMopok —
150 MM 300 MM

He MeHee 6 MM B pa3HbBIX cucTeMax Ao

8 MM

| TOpLaMU TUTAT OOJIULIOBKH

OTKJIOHEHMS JIMHEHHDBIX Pa3MEpOB |

IUTUT, PA3HOCTH AMaroHajacH
OTKIOHCHUS JIMHEMHBIX Pa3MEPOB
MEXIY KPANHUMH OCSIMU TLTOCKO-

Io y4acTKa CTeHB]
Pa3HOCTh OTMETOK ONOP HIXKHEN
KPOMKHM ILIUT

3. 'opn30HTaIBHBIC 3330DPbl MEX-
Iy TOPLAMH TUTUT OOJIHIIOBKU

TemneparypHsle nedhopManuu
OTKITOHEHMSI JIMHEMHBIX pa3MEPOB
IUINT, PA3HOCTH AHUATOHAIEH
OTKIIOHEHHMsI IMHEMHBIX Pa3MEPOB
MEXIY KpalHUMHU OCAMH TIIOCKO-
IO Y4aCTKa CTeHbl

Pa3HOCTbH OTMETOK OIOp HUXHCH
KPOMKH TUTHT

OTKIIOHEHMS OT NMPOEKTHOIO pac-
CTOSTHMSI MEXIY CMEeXHBIMH MOH-
TAXHBIMHA TOPH3OHTAMH

He MeHee 6 MM

B pa3HbIX cuCcTEMax oo
8 MM
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IIpodonxcerue npunroxcenus 6

Oxonuanue mabauywi 6.1

— —

[TpoexTHEIE pa3MeEPHl KOMIICHCATOPOB

g

KomMmneHcaTtopbl OTKJIOHEHUM
reoMeTpHYECKUX TTapaMETPOB

KoMnieHcupyeMble OTKIOHEHUS MPacanHas cUcTeMa

e e e

HAaUMEHBILHUN HaunOoNbINNH

4. 3azopbl MEXNY IUIMTaAMU 00N~ | TeMmepaTypHbie nedpopMaliiy
IIOBKM Ha BHEIUHEM YIIIy 3aHud | OTKIOHEHUS IMHEHHBIX pasMepoB
ILUTUT, PA3sHOCTHU JUaroHajleiul
OTKJIOHEHMS IMHEWHBIX pa3MepOB
MEXIY KpatHUMH OCSIMH TIITOCKO-
IO Y4aCTKa CTEHBI

Pa3HOoCTh OTMETOK ONOp HUXHEN
KPOMKH TUIMT

OTKJIOHEHHMS PAa3Mepa TONIIMHEI |

KOHCTPpYKLIMH (pacaga |

5. 3a30pBl MEXOY IUTUTAMH 001U~ To xe
LIOBKM Ha BHYTPEHHEM YIUIy 34a-
HMS ]
6. OBasbHBIE OTBEPCTHA BO BCIO- | TeMneparypHbie gedopMaiy
MOTaTENbHBIX KPOHIUITEHHAX o N ]
7. OBaJIbHBIE OTBEPCTUS B TOpU- To xe
30HTAIBHBIX HANPABISIOLINX 1 o
8. 3a30p MeXIy ropH30HTAIbHbI- » B cucreme KTC-5BD
MH HanpapisiiolUME HanOOBIIUN pa3Mep
9. 3a30p Mexay BepTHKaNbHBIMU | TeMnepaTypHbe aedopMauum 3a30pa IpEAyCMaTpH-
| HanpaRISIOINMY OTKJIOHEHHS OT HPOEKTHOIO pac- | BACTCH 1Ipy TMHE Ha-
CTOSHHS MeXIY CMEXXHBIMH MOH- NpasisIoWed o 5,4 M
TAKHBIMH TOPH3OHTAMHU | M TEMnepaType oT —15
IJ.[o —30 °C I
4. Kak npaBusio, KpeIuleHue KPOHIUTEHHOB K 6. B xauecTBe mpuMepa B Ta6J1. 6.2 npUBENECHH]
HECYILIUM KOHCTPYKUHAM HAaPYXHBIX CTCH 3AaHUA TpPeOOBAHHUA K TOYHOCTH I'€OMETPHYECKHUX ITapaMeET-
BBIIONHAIOT IBYMs CIOCObaMu: DOB HABECHBIX (acaJHBIX CHUCTEM C BO3IAYLIHBIM
METUIMYECKUMHU JH00EISIMU K Xe/1e306€TOH - 3azopoM «KanrexHocrpoit» Tunna KTC-JIX-BX-XX

HBEIM KOJIOHHAM (CT€HaM) H IePEKPbITUSAM C IIPH-
MEHEHHEM APOHHUTOBBIX NPOKIAAOK;

CBAapKOH K 3aKjJaAHbIM ACTAlSAM B XeJe300e¢-
TOHHBIX KOJIOHHAaX (CT€HAaX) H IEPEKPHITUSIX.

3. Pacyer KOMIIEHCAaTOPOR-3a30POB r€OMETPH -

C OOJIUIIOBKOM JIMCTOBBIMM MaTepUaJiaMU.

7. TpeboBaHHUI K TOYHOCTH IPEOMETPUUECCKUX
rapaMeTpOB HaBECHBIX (PacagHbIX CHCTEM C BO3-
TYIIHBEIM 3a30poM «KamrrexHocrpoit» tuna KTC-

JeCKIX TapaMETPOB JJIEMEHTOB, 06pasyonmx (a- HK-CX-BI'-XX ¢ 001HMHOBKO} [UIMTAMM M3 Ke-
caJHble CHCTEMBI, JOJDKEH NPOU3BOIUTHCA IIpU PaMHKHX WIHM KEPAMUYECKOTIO IPaHUTA IIPUBEICHbI
TIPOEKTUPOBAHUU CHCTEM. B Tabmuie 6.3.

Taoaguura 6.2

e, _— - " = el L SRR IR R T — - il onde = ey el iy, e

[IpenenpHnIC

I'eoMmerpuyeckyie napaMeTphl
OTKIOHEHUSI, MM

el a— ———— P e s el PR e ol

OTKiIoHEHHS NOJOKEHHA Pa30HBOTHBIX OCEH ¥ BLICOTHBLIX OTMETOK (0a30BLIX H
BCOOMOTaTEeIbHLIX) OT NPOEKTHOTO NMOJOXKECHMS

OTKIOHEHMS OT IIPOCKTHOT'O MOJIOXEHNS pa3ObHBOYHBIX OCCH, He 607139_ +10
OTKIOHEHHS OT MPOEKTHOTO MOJOXEHUS B;EOTHE:IX OTMETOK, He boyiee 10
2 OTx/IoHEHHA OT NPOEKTHOTO HOJIOKCHHS Hal_r_pan:;monieﬁ ) o
2.1 OTKJIOHEHHE OT BEPTUKAIBHOCTHU muaomanmocm) B INIOCKOCTH CTCHEI 2 (Ha 1 M JUTUMHDI)
2.2 OTKIIOHEeHUE OT BEPTUKAJIPHOCTH (mpHBOH;aJIbHOCTH) [IEPHIECHANKYIISIPHO ILIOC- 3 (Ha 1 M ATWHDBI)
KOCTH CTCHBI |
OTKNIOHEHNE OT [TPOCKTHOTO PACCTOSIHMA MEXIY COCEXHUMI HaNpaB/IsiOlIMHU 10
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[Ipodoasxncernue npunoxcenus 6

Oxonuarnue mabauuyvt 6.2

]
Ne 'eoMeTprryeckue nmapaMmeTphl [Ipenenprbre
II.II1. OTKJIOHCHHKA, MM
2.4 OTKIIOHEHHE OT COOCHOCTH CMEXHRBIX (IO BBICOTE) HAIpaBLAIONINX 2
2.5 | OrkinoHeHHE OT MPOEKTHOIO pasMepa 3a30p3 MeXIy CMEXHBIMH HaIIpariIsglio- +5; —0
MU
Ycryn Mexay CMEXHBIMM 110 BHICOTE HAMNPaB/IIOIIMMH
3 OTxiioHeHAs 0T HPOEKTHOIO MmoJioXenus ¢acana H €ro IEeMEHTOB

2 (Ha 1 M DIHHBI)
> (Ha 2 M JUIMHEI)
5 (Ha 1 3Tax)

3.1 OTKJIOHEHHE OT BEPTUKAIBHOCTHU

3.2 OTxioHeHUEe OT IVIOCKOCTHOCTH

3.3 {Ycryn MexXay CMEXHBIMH KacCeTaMM
4 | OTK/IOREHHR OT HPOEKTHOTO PA3MEPA H MOJOKCHHS 3330pa MEXKIY KACCETAMH

4.1 OTxyIOHEHME OT IIPOCKTHOIO pasMepa 3a3opa +3
4.2 OTKIOHEBUE OT MPOECKTHOIO IMOJOXEHUS 3a30pa (OTKIOHEHHUS OT BEPTUKAIb- 3 (Ha 1 M IVHBI)
HOCTH, TOPH3OHTAILHOCTH, OT 3aJaHHOrO yrna)
OTK/IOHEHHE OT MPOEKTHOTO TOJIOXKEHHS KPENEXHEIX 3JIEMEHTOB 5

Taonanunma 63

Ne leomeTpyyeckue napaMeTphl I1penensbie
.11 OTKJIOHEHUS, MM
1 OTxi0HeHHS NOJIOXEHNS PA30HBOYHBIX OCell M BHICOTHLIX OTMETOK (0a30BBIX H
BCIIOMOTATeJIbHbIX) OT MPOEKTHOIO HOJI0KEHAS
1.1 OTKJIOHEHMA OT IPOEKTHOI'O IMOJOXEHMA pa3OMBOYHBIX Ooceil, He Dolce +10
1.2 OTKIIOHEHUA OT NPOEKTHOIO MOJOXECHHSA BHICOTHBIX OTMETOK, He OoJee +10

OTK10HeHNS 0T MPOCKTHOIO NOJIOKEHANA HANPABIIAIOMICH
OTIJIOHEHHNE OT BEPTUKAIBHOCTH (FOPU3OHTANILHOCTH) B TUIOCKOCTH CTEHMI

OTK/IOHCHME OT BEPTUKAJIBHOCTH (FTOPU30OHTAILHOCTH) NEPIICHIUKYIIAPHO TUIOC-
KOCTH CTEHHI

2 (Ha 1 M IUTMHbI)
3 (Ha 1 M JAUHBI)

OTKJIOHEHHE OT ITPOECKTHOTO PaCCTOAHMS MEXIY COCCIHMMH HapaBISIOLIUMHU 10
. OTK/IOHEHHE OT COOCHOCTH CMEXHBIX (nﬁﬂcm*e) HanpaBJISTIOINX 2
OTKIOHEHNE OT NPOCKTHOIO pasn:repa 3a30pa MEXAY CMEXHBIMU Hanpaﬂn}{fo— +5; —0 )
HUMHU o o I L
Ycryn MeXly CMEXHBIMH IO BHICOTE HANpPaBIAIOIINMU 2
3 OTK/IOHEHHSA OT NPOCKTHOTO NMOJIOXKEHMs (pacasa U €ro 3JEMEHToB ) | )

-—-m

2 (Ha 1 M UIMHBI)
S (Ha 2 M JJTUHBI)
J (Ha 1 3Tax)

3.1 OTKJI0HEHME OT BEPTUKAIBHOCTH
OTKJIOHEHME OT IUTOCKOCTHOCTU
Ycryn MeXay CMEXHBIMH KacceTaMu
OTk0HCHHS OT HPOEKTHOTO Pa3Mepa B NOJOXKEHHA 3;opa niexny IVIATAMH
OTknoHeHue OT NPOEKTHOIO pa3Mepa 3a3opa B

OTKJIOHEHHE OT IPOCKTHOIO ITOJOXEHNS 3a30pa (OTKIOHEHMA OT BEPTHKANb-
HOCTH, FOPHU3OHTAIBHOCTH, OT 33JaAHHOIO YIia)

OTKICHEHUE OT IMPOEKTHOTO MOJOXCHUSA KPEMEKHBIX 3JIEMEHTOB 5

o P iy —

3(Ha 1l M EJIPIHLI)-

(pacagHBIX CUCTEM C BO3AYHIHBIM 3a30poM «Kar-
TEXHOCTpOIl» IIpuBeldeHbI B Tabnuie 6.5.

10. TpeOGoBaHUsA K TOYHOCTU reolme3nyecKUux
U3MEPEHUU B COOTBETCTBHU ¢ «BpeMeHHBIMU pe-
KOMEHAALMSAMH 110 OPraHU3alM1 TEXHOJIOTMH I'eO-
NE€3UYECKOro 00CCIIeYeHHUSI CTPOUTEIBCTBA MHOTO-

8. TpeboBaHMS K TOYHOCTHU IeOMETPHYECCKMX
[TapaMEeTPOB HABECHBIX (PACATHBIX CHCTEM C BO3-
OYIIHBIM 3a30poM «KanrexHoctpon» tuna KTC-
JIX-BX-XX ¢ 06Au10BKOIl AUCTOBBIMHY HaHE -
MU TIDUBEXEHBI B Tabaume 6.4.

9. TpeGoBaHMA K TOUHOCTU U3rOTOBJIEHUS OC-
HOBHBIX KOHCTPYKTHMBHBIX 3JIEMEHTOB HaBECHEIX

(OYHKIMOHAJIFHBIX BRICOTHBIX 3IaHUH» IPHUBEICHBI
B Tabiuie 6.6.
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IIpodoaxcenue npunsoxcenus 6

Taobnumuma 64

No
I1.I.

['eoMeTpHUUecKHe NapaMeTphl

OTK/IoHEeHHS HOJIOXKeHHS Pa3OHBOYHBIX OCEH M BHICOTHBIX OTMETOK (0230BBLIX H
BCHOMOIaTeAbABIX) OT MPOEKTHOIO HOJOXEHHA

OTKJIOHEHHA OT IIPOEKTHOTO MOJOXEHHs pa3bUBOYHBIX OCEH, HEe DoJiee
OTKIOHEHMSI OT MMPOEKTHOro MOJOXEHUA BbBICOTHRIX OTMETOK, He Donee
_ OTKI0HeRNs OT HPOCKTHOTO NONOXKEHHs HANPABAAIOME

OTKJIOHEHHE OT BEPTHKATLHOCTH (TOPHU3OHTAIBHOCTH) B IUTOCKOCTH CTCHAI

OTKJIOHEHHE OT BEPTUKATLHOCTH (TOPU3OHTAIBHOCTH) NEPICHAMKYISIPHO TLIOC-
KOCTH CTCHBI

2.3 OTKJIOHEHME OT MPOCKTHOIO PAacCTOSAHUS MeXIy COCCIHUMM HAIPaRISHIOIINMHU
2.4 OTKIIOHEHHE OT COOCHOCTH CMEXHBIX (110 BBICOTE) HaAIpaBIAIOLINX

2.5 OTKIIOHEeHUe OT IPOEKTHOIro pasMepa 3a30pa MEXIY CMEXHBIMH HAIIPaBJISIO-
IIUMHA

2.6 Ycryn MeXIy CMEXHBIMY IIO BBICOTE Hanpammmumn
— Orxionenna OT HPOECKTHOIO NOJOKEeHMs dacana H ero 3J1¢MEHTOB

I1penenbHRIe
OTKJIOHCHHUS, MM

+10
+10

2 (Ha 1 M UTMHLI)

3 (Ha 1 M UTMHEI)

I
10

2

5: —0

2

OTKJIOHEeHHUE OT BEPTUKAJILHOCTHU
3.2 OTKJIOHEHHE OT MIOCKOCTHOCTH

Il e e L T T e TR SRR PR Y R - ———

3.3 Ycryn MeXaoy CMEXHBIMH JTMCTOBBIMU NaHENIMHU

4 OTKiioHenHs OT MPOEKTHOIO pPa3Mepa H NMOJOXKEHHSA 3230pa MEXIY JHCTOBHIMH
NaHeNAMH

OTKJIOHEHHE OT HPOECKTHOIO pasMepa 3a3opa

4.2 OTKJIIOHEHHE OT IIPOEKTHOTO MOJOXECHHUA 3a30pa (OTKJIOHCHUSA OT BEPTUKAIb-
HOCTYU, TOPU3OHTAIBHOCTH, OT 3aJA3HHOro yrJia)

OTKNOHEHHE OT NMPOEKTHOTO MONOKEHHUSA KPEMEXHBIX TEMEHTOB

Taoanumoa 6.5

HanmeHoBaHne

['eoMeTpuueckune napaMeTphl
JIEMEHTA CUCTEMHEI P P

OTKJIOHEHUs1 WIMHB M 1IITUPHHDI
OTKJIOHEHUS TOJHIUHEI

KpoHuITeHbl

OTKIOHEHUS UIMHDI

OTKJIOHEHHUA OT NPAMOJIMHENHOCTH
Yron ckpyduBaHHA Npoduis
OTKJIOHEeHUS TOJIIUHB]

Hanpasasgouue

OTKJIOHCHUST IUTNHBI
OTKJIOHEHHUA LIUPHHBI
OTK1I0HeHU S TOJINUHE]

OO0/IMHOBOYHBIE IJIMTKH

2 (Ha 1 M BMHBEI)

5 (Ha 2 M JUIUHHI)
5 (Ha 1 3Tax)

il

2

T4

i

3 (Ha 1 M ITUHK)

OTKIOHEHHS OT NPAMOJHMHENHOCTH, NMIOCKOCTHOCTH

IIpenenbHbIC
OTKJIOHCHHS, MM

+1,5
+(0,2
+5
2 (Ha 1 M JIHHBI)

6 (Ha 1 M IJIMHED)
- 0,2

+0,6
10,6
+5 %
10,5

11. IlpenenpHbie OTKIIOHEHUS OT BEPTHUKAJIb-
HOCTH U FOPU30HTAJIBHOCTU MOHOJIMTHBIX y4yac-
TKOB MOHOJIMTHBIX O€TOHHEBIX M Xene300e TOHHBIX
KOHCTPYKLUHH, MMPOCKTHOM OJNUHBI MX 3JICMCH-
TOB, a TAKXKE BCJIMUYUHBI MECTHBIX HEPOBHOCTECH
KX TIOBEPXHOCTEM, YCTAHOBJCHHbBIC « [eXHUYEC-
KHMH PEKOMEHIALMSIMH I10 NPOCKTUPOBAHHIO,
MOHTAXYV M 3KCIUIyaTalluH HaBEeCHBIX (PacaaHBIX

24

cucteM» (TP 161-05), npuBeneHn B Tabnuue 6.7.

12. TpeGoBaHUA K TOYHOCTH ITOJIOXKEHUS 3aK-
JIAHBIX JeTaJle B MOHOJUTHBIX OETOHHBIX U Xe-
JIE3006TOHHBIX KOHCTPYKHHUAX YCTAHOBJACHBI B

CHulT 3.03.01-87 (1. 2.113, ta6n. 11 (11. 6)), TOCT
13015—2003 (1. 5.5.3):

OTKJIOHEHMSI OTMETOK NNOBEPXHOCTEH U 3aKial-
HBIX U3ACHHM, COYXAIIUX OITOpaMH UIsL CTATbHBIX



Taonuma 6.6

Bug pabor

N3mepeHne JTHHUA

OnpenenieHe B3adMHOI0 MOJIOXCHMS
CMEXHBIX NYHKTOB BHEIIHEH pa3Ou-
BOYHOH CETH

IOnpeneJIeHHe IOJIOXEHUS TOYKHM M3
H3MEepCHHUH CITOcobaMH MpsAMOH HIH

oOpaTHOYM JIKHEHMHO-VINIOBOY

Brinoc pa3OMBOUYHBIX TOYEK CIIOCO-
‘60M MTOJAPHOMN 3aCEYKU

Taoaumma 6.7

[lapameTp

1. OrxioHeHUe JNUHUM TDIOCKOCTEH
repecedeHns OT BEPTHUKAIM WJIH IIPO-
eKTHOTO HAK/JIOHAa Ha BCIO BBICOTY
KOHCTPYKIIWA IJIS:

CTEH M KOJIOHH, IOJICPXKHUBAIO-
|  LUMX MOHOJIMTHHIE ITOKPBITUA U
[IePEKPLITUA

CTEH M KOJIOHH, NOAIECPXKHBAKO-
X coopHbie OAJIOYHBIE KOHCT-

PYKLIUHU

CTEH 3JaHUHN U COOPYXKEHHH, BO3-
BOJAVIMEIX B CKOAb3SAIEH onanryo-

]

S—

CpeaHss
KBagpaTUICCKas
olmnbHKa

[Ipeneapyble

OTKJIOHEHHWS, MM

15

10

1/500 BBICOTHI |

COOPYXKCHH,

1—__ il —

i "

Oxonuanue npunsoxcenus 6

Oxonuanue mabauupt 6.7

| b
[apaMeTp | IIpenciibHpic
OTKJIOHCHMSI, MM

HO He Dojee

K€, IIpY OTCYTCTBUM TIPOMEXYTOY-
HBIX TIEPCKPBITH 100

CTEH 31aHuil ¥ coopyXeHMH, Bo3- | 1/1000 BricoTHI
BOAVMBIX B CKOJb3SIILEH ONajiyd- | COOpyXKeHMS,
Ke, [IpH HaIUW4YUH MPOMEXKYTOY- | HO He 6omee 50
HBIX NECPEKPHITHHN

2. OTKJIOHEHUE TOPU3O0HTAJIBbHBIX 20
| TLIOCKOCTEH HA BCIO AJIUHY BHIBEPsIC-
MOT0 YYacTKa

‘ 3, MecTHbIE HEPOBHOCTH ITOBEPXHOC- 5
T OeToHa HIpPH IPOBEPKE HBYXMET-

POBOH pPENKOM, KPOME OIIOPHBIX TIO-
BEPXHOCTEH

' 4. JliyHa WM IposieT 3JeMeHTOB

+20

WY COOpHBIX XeJe300eTOHHBIX KOJTOHH U APYTHX
COOPHBIX 2/IEMEHTOB, HE HOJDKHBI BBIXOAUTH 34
npenensl oT O 10 —J MM;

paCcCTOAHYS OT 3aKAalHOU AEeTAH 10 XapaKTep-
HOM TOYKHM MOBEPXHOCTH U3NCIUA (OTKIOHEHHUE OT
[IPOEKTHOTIO ITOJIOXECHHUS B IUIOCKOCTH M3AECIUS) —
10 MM UIA 3aKJIAOHOU A€Talld, pa3Mep KOTOpPOH B
9TOM IIOCKOCTH IpeBhiiaer 100 MM, B 5 MM V1A
3aKJIAAHOMN JEeTaNu MEHBIIEro pa3Mepa;

OTKJIOHEHME [TOBEPXHOCTH 3aKJIAAHOM €T OT
IJTOCKOCTH OETOHHOM MOBEPXHOCTH MU3AECIUA (OT-
KJIOHEHME TIOJIOXKEHNUS «M3 TUIOCKOCTH») — 3 MM.
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IIPHITOXEHME 7

(cnpasouHoe)

PACYET HEOBXOJINMBIX PASMEPOB KOMIIEHCATOPOB INOT'PEINIHOCTEHA

Pacyety nomiexur pa3Mep Haxjiecra KpOHUI-
TeMHAa U YIJIMHUTEJILHOM BCTAaBKH KPOHIITEHHA,
obecrieyyBaeMbBId B pasHbIX CUCTEMaX Pa3sHBIMU
KOHCTPYKTHBHBIMHU IIpUEeMaMH, HO BBIITOJTHSIOILUMA
BO BCEX cUCTEeMaX OOHY (PYHKIHUIO — KOMIICHCA-
L{MH TIOrpellHOCTEeM reOAe3uYECKNX pa30UBOYHBIX
paboT, paboT MO BO3BESACHHUIO MOHOJHUTHEIX KOH-
CTPYKIIMH 30aHUA ¥ M3rOTOBJIEHHUS 3IEMEHTORB (ha-
CaqHOM CHCTEMBI U3 YCJIOBHS O0ECIIeYeHMs! IIOC-
KOCTHOCTH (pacana.

Pacuer BRIMOAHACTCS OJI CIy4aesB:

YCTAaHOBKM KPOHIITCMHOB HA 3aK/IaJHbIE AeTa-
M B MOHOJUTHBIX HEPEKPBITUSIX IIPH ITOMOIIH
CBapKHM M Ha OeTOH NpHU ITOMOIIHU aHKEPOB;

YCTAHOBKU KPOHUITEHMHOB HA 3aKJIaJHBIE [leTa~
JIH B MOHOJIMTHBIX CTEHAX NPHU MMOMOUIU CBAPKH U
Ha O€TOH IpM NMOMOIIM AHKEPOB.

YcraHoBKa KPOHUITEHHOB
HA MOHOJMTHDBIE NEePEeKPHITHS

1. Yemanoexa kponwmerinog na 3akaadmnvie de-
manu 8 MOHOAUMHBIX NEPEKPLIMUAX NPU No-
MOWu C8apKu

PacyeTHast cxeMa IIpHM YCTAHOBKE KPOHIUTEH -
HOB HA 3aKJaJHbIC JeTaIy¥ B MOHOJMTHBIX lepe-

——

|I
b |

KPBITHSIX NIPH [IOMOILM CBapKM ITPUBEAEHA HA PH-
CyHKe 7.1.

ITo pacyeTHOM cxeMe (pHCYHOK 7.1) cocraB-
JISIETCA UCXOTHOC YPABHEHHUE

RS b T %) T C3X3 ™ CqXy + Cxommxomn
X kg T ex o =0, (1)

IIe C;...Cg — KOIDOHUUMEHT, XapaKTepU3yIOmui
IreOMETPUUYECKYIO 3aBUCHMMOCTDb pe-
3YJIbTHPYIOLIETO MapaMeTpa X OT CO-
CTaBJIIONIETO X,...X;. B maHHOM pac-
YeTHOM cxeme Bce KO DHULMEHTEHI
paBHHI 1.

HcxonHoe ypaBHEHHE I10CJIe Npeobpa3oBaHUA

OTHOCHUTEJbHO pPe3YyJbTUDPYIOLIErO MapaMeTpa X

BBITJISLAMT Kak

x=xl_x2“x3+x4—xxoun+

T X T Xg T X T X, (2)

rme X, — pa3Mep XeJe300¢TOHHOIO MEePEKPHITHA,
00eCIIeYHBAEMBIX YCTAHOBKOM OIla-

JIYOKU OTHOCUTEJIBHO OCHOBHOM OCH;
X, —— PacCTOSIHHE OT 3aKJIaTHOX NeTaIu 10
XApaKTEPHON TOYKHU OETOHHOH TTOBEP-
XHOCTH (OTKJIOHEHHE OT IIPOEKTHOIO

IIOJIOXEHUS B TUIOCKOCTH M3JIeNHA);

N

Pucynox 7.1. PacueTrnag cxeMa
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X, — HAKJIOH 33KJIJIHOA IETAJIM OTHOCHU-
T€JIbHO OETOHHOM ITOBEPXHOCTH,

X, — pasMep KPOHIUTEHHA IO CTSXHOIO
bosrTa;

X — pa3Mep Ipope3u B YIUIMHUTEJIHPHOM

BCTaBK€ KPOHIITEHHA, KOMIICHCHUPY-
IOIUM OTKJIOHEHHS (pacalia oT IJ10cC-
KOCTHOCTH,

X; — pasMep YIJIHMHUTEIbHOH BCTABKU
KPOHILITEHHA N0 Kpas IMPOopeE3H,;

X, — TOJILIMHA HAIIPaBJISIOIICH;

X — pe3YJbTHUPYIOIUNA napameTp — ACH-
CTBUTCJIPHOE 3HAUEHUE PaACCTOAHUSA
OT ILUTOCKOCTU, 06pa3yeMoi HaIllpas-
JISIIOILIMMH, IO YCTAHOBOYHOHN PUCKH,

X; — PacCTOSIHHAE OT YCTAaHOBOYHOH PHCKH
IO OCHOBHOH OCH;

Xy — OTKIOHCHHE OCHOBHOH OCU Ha JaH-
HOM MOHTAaXHOM T'OPHU30HTE OT OC-
HOBHOM OCH Ha UCXOIHOM MOHTAaX-
HOM I'OPHU3OHTE.

B cOOTBETCTBHH ¢ UCXOIHBIM YPABHEHUEM CO-
CTaBJISIETCA YPABHCHUE HOMUHAJBHBIX pa3MEpPOB:

xnﬂm = nom,1 T xnom,4 o xnam,xumn
T xnam,S T xnom,6 o nom,7 (3)

1 ypaBHEHMHE OTKJIOHEHUM:

OX = 0X; — 8x2 —ox, +ox, — ox,

+ 0x; — dx, — ox;, — dX;. (4)

TOYHOCTH COCTABASAIOILMX ITAapaMeTPoOB 3aJaHa
CTAHIApTAaMH WIU JPYIrMMU HOPMAaTHUBHO-TEXHH-
YECKUMH TOKYMEHTAMHU B popMe IIpeaCIbHBIX OT-
KJIOHEHUI, U YCTAHOBJICHHBIM IUIaHAM KOHTPOJIA
COCTABJISIIONIMX ITapaMETPOB COOTBETCTBYET OMHO
3HaYeHue 7, = 2,0, II03TOMy MOXET IIPUMEHATHCA
VIIPOIIEHHBIN CTATUCTUUYECKUI METol pacdeTra Mo
IOITyCKaM.

Ilo ypaBHEHUIO OTKJIOHEHHMH COCTABIISICTCH
YpPaBHCHUE JIOIIYCKOB, B KOTOPOE ITOACTABJISIIOTCS
3HAYCHUS JONYCKOB COCTABJISIONIUX [TapaMeETPOB:

A% = A2x, + A%x, + A2x, + Alx, + A%t

KOMII

+ A%x, + A%x; + A%x, + A%, + A%x,, ()

rae Ax, — BBIYHUCISICTCA KaK CyMMa IOI1yCKa
JUTMHBI IIEPEKPHITUS OT OCHOBHOM OCH
IO €Ir0 Kpas U JonyckKa HEPOBHOCTU
IIOBEPXHOCTH OCTOHA MpU IIpOBEPKE
ee ABYXMETPOBOIi peiikoii (Tab. 6.7),
Axx, = 402 + 107 = 1700, Ax, ~ 41 MM;

Ax, = 6 MM (.12 npunoxenus 6). OoTKIOHeHHE
ITOBEPXHOCTH 3aKJIaaHOW AeTajyd OT
[IOCKOCTH OeTOHHOW TOBEPXHOCTU
(OTKJIOHEHUE [TOJIOXEHUS «HU3 IUIOC-
KOCTH») — 3 MM;

Hpodoaxcenue npunoxcenus 7

Ax, — JOIYCK HaKJOHa 3aKJIAAHOM HETaIU
OTHOCUTEJILHO 6€TOHHOM ITOBEPXHO-
CTH, IIPUHUMAEMBIN paBHbBIM JIOITyC-
KY IMOJIOXE€HHUA 3aKIaIHOU HETAIHU «U3
IUIOCKOCTH», T.€. 6 MM;

AXx, — HOIIyCK pasMepa KpOHIUTEHHa N0
CTSIXHOro 00JTa (B COOTBETCTBHH C
Tabn. 6.5 npuioxeHud 6) npuHUMa-
€TCS PaBHBIM 3 MM;

Ax; — JOIyCK pasMmepa YAJIMHUTEIbHOMN
BCTaBKU KPOHIUTEHHA N0 Kpasi IIpo-
pe3u TakXe TIPHHUMAETCSI PaBHbBIM
3 MM;

Ax, — IOIIYCK TOJIUMHBI HaNpaBJIAKOLIEH,
paBHbBINA 0,4 MM (Tabi. 6.5 nmpunoxe-
HUA 6):;

AX, — HONYCK pa3OMBKH YCTAHOBOYHOM
PHUCKHU OTHOCHUTEJIHBHO OCHOBHOH OCH
2,4 MM B cootrBeTtcTBHH co CHull
3.01.03-84 (Tabin. 2) msa paccTossHUS
OT YCTaHOBOYHOM PHCKH JO OCHOB-
HOM OCH, paBHOIO 3 M;

Ax, — HOITyCK Iepenayd To4eK M OCEH IIo
BEPTUKAIU (CMEILIEHMSI OCHOBHOI ocH
Ha JaHHOM MOHTAXHOM I'OPU30HTE OT
OCHOBHOM OCH Ha UCXOTHOM MOHTAX-
HOM T'OpM30HTE), paBHbI 10 MM.

3HaYCHUSI IOIIYCKOB ITOACTABJSIIOTCS B ypaB-
HEHHE NOITYCKOB:

Ax =412 + 62 + 62 + 32 + A2x +

KOMII

+ 32 4+ 0,42 + 2,4% + 10%;
Ax = 43,32 MM.

CyMMapHBIN JOITYCK AX pe3yIbTUPYIOLLIErO Ma-
paMeTpa x IpUHUMAETCA paBHBIM 44 MM, NIpeacib-
HBIE OTKJIOHEHUS — 22 MM.

Pasmep npope3u B YIJMHUTEILHOU BCTaBKe
KPOHIUITENHA, KOMIICHCUPYIOIIUIA OTKJIIOHEHUSI a-
caJia OT IUIOCKOCTHOCTH, WIH pa3Mep HaxJIecra yi-

JIMHUTEJIbHOM BCTABKY HAa KPOHILUTCHH J0JKEH OBITh

MPUHAT PAaBHBIM CYMMApPHOMY HOITYCKY AX = 44 MM
PE3YJIBTUPYIOLETO ITapaMETpa IUIIOC JUAMeTP Kpe-
IICKHOTo 00JTA.

2. Yemanoeka Kpownwmetinoé Ha MOHOAUMHbIE
nepexpuimus Npu NOMOWU GHKEpo6

M3 pacueTHOM CXeMEl, IpUBedeHHOM Ha PUCYH-
Ke 4.1, a TaKKe U3 COOTBETCTBYIOLIEIO € MCXOII-
HOI'O YPaBHEHUS CIEAYET UCKIIOYUTDH MMapaMeTPhI:

X, — PacCTOSTHHUE OT 3aKJIAJHOM NCTAIH IO Xa-
PaKTEPHON TOYKH ITOBEPXHOCTU U3IEIUSI (OTKIIO-
HEHUE OT MPOEKTHOrO MONOXESHUS B [LIOCKOCTH),

X; — HAKJIOH 3aKJIQJHOW JETAIM OTHOCHUTE]Ib-
HO ITIOBEPXHOCTH.
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CoOTBETCTBEHHO, U3 YPABHEHNS XOITYCKOB UC-
KJIIOYAIOTCA:

Ax, = 6 MM (1. 12 npuinoxenus 6) — oTk0-
HeHHE MMOBEPXHOCTH 3aKJIAJAHOHN AETAIH OT IUIOC-
KOCTU OETOHHOM ITOBEPXHOCTU (OTKJIOHEHUE IIO-
JIOXCHMS «M3 TUIOCKOCTH») — 3 MM,

Ax, — IOMYCK HAKJIOHa 3aKJIaAHOH NeTaJl OT-
HOCUTEJIBHO ITOBEPXHOCTH, IIPUHUMAEMBIN PAaBHBIM
IOITYCKY IMOJIOXEHUS 3aKJIaTHOHU ACTAIA «U3 ITJIOC-
KOCTU», T.€. 6 MM.

CyMMapHR# JONYCK PE3VALTUPYIOIIETO Mapa-
METPa BBIYUCIISIETCS KaK:

A2x =412+ 3+ A%+ 3%+

KOMII

+0,42 + 2,42 + 102
Ax = 42,48 MMm.

Pa3sMep npope3d B YIIMHUTEILHON BCTaBKE
KPOHUITEHHA, KOMIICHCUPVIOIIUHA OTKJIOHCHMUSI
dacaga OT IUIOCKOCTHOCTH, WIHM pa3Mep Haxiecra
VIUIUHUTEJIbHOM BCTAaBKHU HAa KPOHIUTEHH IIPH yC-
TAHOBKE KPOHIITEHHOB Ha MOHOJIUTHBIE NEPEKPHI-
THSI IIPHM MOMOIUM AHKEPOB MOXET OBITH IPUHSAT

IIpodoaxcerue npunoxcenus 7

TAKHUM XK€, KaK IIPH YCTAaHOBKE KPOHIITEHMHOB HA
3aKJIafiHble OETAJIA B MOHOJIUTHBIX TEpPEKPbITHSIX

MPU IIOMOLIY CBapKH.

YcTaHOBKAa KPOHINTEHHOB
HA MOHOJIHTHBIC CTCHB

3. Yemarnosxa kporwumetinog Ha 3aKaaokvie demani
8 MOHOAUMHBIX CMEHAX NPU NOMOWU CEADKU

PacyeTHasi cxeMa npu yCTaHOBKE KPOHILTEW-
HOB Ha 3aKJajHbIC HETAIH B MOHOJMUTHBLIX CTEHAX
[IPpHU ITOMOIIIM CBAPKM IPUBEACHA HA puc. 7.2.

[To pacuerHoO#t cxeme (pUCYHOK 7.2) cOCTaB-
JIA€TCSI UCXOAHOE YpaBHEHME

O X T 6%y T C3X3 T CqXg — CsXs T Cromm*xomn
—CeX, — C;%; T ex + cgxg + cpxg =0,  (6)

IIE C,...Cg — KOIPPUIIMEHT, XapaKTepU3yloun
reOMETPHUYCCKYIO 3aBUCHMOCTH pe-
3YJAbTUPYIOLIETO I1apaMeTpa X OT CO-
CTaBJIAIOLIETO X,...Xy. B JaHHO#M pac-
YEeTHOM CcxeMe BCE€ KO3(QQPUIIUCHTHI
pPaBHEI .

Pucynox 7.2. Pacuernag cxema
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UcxonHoe ypaBHEHHUE I1OC/IE IMPpeoOpa3OBaHUs
OTHOCUTEJIBHO PEC3YALTUPYIOIUETNO MapamMerpa X,
BBIIJISIAUT KaK

x=xl+x2ﬂx3_x4+x5_xmmn

T Xg ¥ X T X T X, (7)

rae x, — pasMep Xere300€TOHHOIO IIePEKPhITHA,
o0eClIeYNBaEMBIA YCTAHOBKOM OIayo-
KU OTHOCUTEIBHO OCHOBHOM OCH;

X, — OTKJIOHCHME TOPLIAa CTCHBI OT BEPTUKAJIb-
HOCTH,

X, — PacCTOsHME OT 3aKJIaJHOU NETANM IO
XapaKTEPHOU TOYKU HOBEPXHOCTH (OT-
KJIOHEHHE OT HPOECKTHOrO IOJIOXEHUA
B IJIOCKOCTH);

X, — HAKJIOH 3aKJIQMHOU ACTAIM OTHOCHUTE]Ib-
HO MMOBEPXHOCTH,;

Xs — pa3Mep KPOHIUTCHHA A0 CTSDKHOTO 00~
Ta,

X — pa3Mep npope3u B YAIUHUTEINHLHOM
BCTAaBKE KPOHILTEMHA, KOMIIEHCUPYIO-
A OTKJIIOHEHHUS (pacaga OT IUIOCKO-
CTHOCTHU,

X, — pasMep YUIMHUTEIbHOU BCTABKU KPOH-
ITEMHA J0 Kpas [1pOpe3u,

X, — TOJIIMHA HAaNpaBJ/IAIOLICH,

X — pE3yJbTUPYIOUIMUA MapaMeTp — IcH-
CTBUTEJIBHOE 3HAYCHHUE PACCTOSIHUS OT
IUTIOCKOCTH, 00pa3yeMOM HallpaBisio-
UMM, 10 YCTAHOBOYHOU PMCKU;

X — PacCTOSIHME OT YCTAaHOBOYHOM PUCKH JIO
OCHOBHOH OCH;

Xy — OTKJIOHEHUE OCHOBHOM OCU HA NaHHOM
MOHTAXXHOM I'OPU30HTE OT OCHOBHOU OCH
HA UCXOIHOM MOHTAaXHOM I'OPU3O0OHTE.

B COOTBETCTBUM C UCXOJAHBIM YPaBHEHUEM CO-

CTaBISIETCA YPABHEHUE HOMMHAJIBHEIX pa3MEpPOB

xnnm = nom,1 T xnom,S o xnom,l(omn
+ xnom,ﬁ T xnom,’! "~ nom,8 (8)

1 ypaBHEHHE OTKIIOHEHUH

dx = Ox; + 0x, — dx; — dx, + OX; —
— OX, n T OX, T 00X, —Oxg —0xg.  (9)

KOMII

B coOTBETCTBHMU C UCXOAHBIM YPABHECHHEM CO-
CTaBJIAETCH YPaBHECHUE HOMUHANBHEBIX pa3MeEpoOB

= -+ —
X nom nom,1 xnam,S xnam,mmn

tx otx - (10)

om,b nom,7 nom.§
UM YpaBHEHWE OTKJIIOHCHUU

Ox = &x, + dx, — 0X3 — Ox, + dx; —
— 8X,, o T OX, +0x; —Oxg — Ox9.  (11)

KOMI

ToyHOCTh COCTABASIOLIMX ITapaMeTpoB 3aJaHa
cTaHgapTaMM WK OPYTUMA HOPMaTUBHO-TEXHUAYEC-

IIpodoaxcenue npunoxcerus 7

KUMH JOKYMEHTaMU B QOopME MpeaeIbHBIX OTKIIO-
HEeHUH (MpWIOoXeHMe 6), ¥ YCTaHOBJIEHHBIM B 3THX
JOKYMEHTAaX IUIaHaM KOHTPOJISI COCTABJISIOIIMX I1a-
pPaMETPOB COOTBETCTBYET ONHO 3HayeHHe f, = 2,0,
[I03TOMY MOXET NIPUMEHATHCS VIIPOIICHHEIN CTa-
THCTHYECCKHUH METOI pacyeTa IT0 JOIYCKaM.
[lo ypaBHEHHMIO OTKIOHEHHM COCTaBJSIETCS
YPaBHECHUE JIOIIYCKOB
A’x = A%, + AZx, + A%, + Alx, + A%

KOMH

+ A2, + A% + A%x, + A2, + A%, (12)

B KOTOpPOE IMOACTABISIOTCH 3HAYCHUS HONYCKOB

COCTABJIAIOLINX TAPAMETPOB:

AX; — BBIMMCJEICTCS KaK CyMMa JOITyCKa JIJIH ~
HEI CTEHBI OT OCHOBHOM OCH JO €Tr0
Kpas M JOIIyCKa HEPOBHOCTH ITOBEPX-
HOCTH O€TOHA IIPH IIPOBEPKE €€ IBYX-
METPOBOH pelikoit (Tadn. 6.7, npuio-
xeHue 6), A’x, = 40 + 10¢ = 1700,
Ax, ~ 41 mm;

Ax, = 30 MM B cooTBeTCTBHH C Taba. 6.7 npwio-
XeHus1 6 (OTKJIIOHEeEHHE OT HEBEPTH-
KAJILHOCTU CTEHBI WIH KOJIOHHBI),

Ax, = 6 MM (1. 12, npuioxenue 6) — OTKIIOHE-
HUE MOBEPXHOCTH 3aKJIaHON ACTaIN
OT IUTIOCKOCTH OETOHHOMN MOBEPXHOC-
T (OTKJIOHECHHE MOJOXECHUSA <«U3
IUIOCKOCTH» — 3 MM);

AX, — JRONYCK HAaKJIOHa 3aKjIafHOH ACTAIN
OTHOCUTEJBLHO ITOBEPXHOCTU HU3JE-
JINS, IPUHUMACMBIM paBHBIM HOITyC-
KY NOJIOXXECHHS 3aKJIaNHOH A€TAJIN «H3
IUIOCKOCTH», T.€. 6 MM;

AX, — JOMYCK pasMepa KpOHIUTEHMHA IO
CTSKHOroO 00Jita, B COOTBETCTBUH C
Tab1. 6.5 nmpwioxeHusa 6 MIPUHUMACT-
Csl PaBHBIM 3 MM;

AX, — JOIIyCK pa3Mepa YIIHHUTCIbHOU
BCTAaBKY KPOHUITEMHA NO Kpasi Ipo-
PE3M, TAKXKE IIPHUHHUMACTCSA PaBHBIM
3 MM;

AX, — NOIMYCK TOJIIWHEI HalpaBIsAIOIIEH,
paBHBIA 0,4 MM (Tabi. 6.5, IpUIOXKE-
Hue 6);

Ax, — DONMYCK pPa30OMBKM YCTaHOBOYHOH
PUCKHU OTHOCUTEJILHO OCHOBHOW OCH
2,4 MM B cooTrBercTBUM co CHull
3.01.03-84 (Tabn. 2 ) mnsa paccrosi-
HUSA OT YCTAHOBOYHOU PUCKHU 0 OC-
HOBHOM OCH, PABHOTIO 3 M;

AX, — JOITyCK Ilepeaauyu TOYeK U OCEM IIO
BEPTUKAIM (CMELIICHUS OCHOBHOM OCH
Ha JAaHHOM MOHTaXHOM I'OpHU30HTE OT
OCHOBHOW OCH Ha MCXOJJHOM MOHTaX-
HOM TOpPHM30HTE), paBHBIA 10 MM.
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3HayeHUs] JONYCKOB ITOACTABISIIOTCS B VPAaB-
HeHHe JOIYCKOB

A2x =412+ 302+ 62+ 62 + 32+ A2+

KOMI1

+ 32+ 0,4° + 2,42 + 10%;
Ax = 52,69 MM.

CyMMapHBIA JOITYCK AX pE3YJILTUPYIOLLETO Ma-
paMeTpa x IPUHUMAETCS paBHbIM 53 MM, ITpeleab-
HbIE OTKJIOHEHUS — F 26,5 MMm.

Pa3sMep mpope3u B yIIMHHTEIBHOM BCTABKE
KPOHIUTEHHA, KOMIICHCUPVIOUIMNA OTKJIOHECHUS
¢dacama oT IUIOCKOCTHOCTH, WJIM pa3Mmep HaxJiec-
Ta YIIMHUTEIbHON BCTAaBKM Ha KPOHIUTEMH O~
XEH OBITH IPUHST PAaBHBIM CYMMapHOMY AOITYCKY
Ax = 33 MM pe3yJbTHPYIOLIETO IMapaMeTpa IUTIOC
OHaAMeETp KperexHoro 6oJra.

4. Ycmanoexa KpoHuimetnHo8 HQ MOHOAUMHblE
CMeHbL NDU NOMOWU AHKepoe6

W3 pacdeTHOM cxeMbl, ITpUBEACHHOM HA PUCYH-
Ke 4.2, a TAKKE U3 COOTBETCTBYIOUIETO €M HMCXOIl-
HOTIo YpaBHEHMS CIeAyeT UCKITIOYUTE NapaMeTphl:
X, — PAacCTOSTHHE OT 3aKJIATHOW IETAIN [0
XapaKTepHOHU TOYKH OETOHHOM IOBEP-
XHOCTH (OTKJIOHEHUE OT IIPOEKTHOrO
[TOJIOXEHUSI B ILIOCKOCTH);
X, — HAaKJIOH 3aKJIaAHOU JEeTanu OTHOCH-
TEJIBHO OETOHHOMN IOBEPXHOCTH.
CooTBEeTCTBEHHO, U3 YPAaBHEHHUS JONYCKOB UC-
KJIIOYalOTCA:
Ax, = 6 MM (1. 12, nprwioxeHue 6) — OTKIOHE-
HUE MTOBEPXHOCTHU 3aKJIAMHON AeTanH
OT IUIOCKOCTHU O€TOHHOM ITOBEPXHOC-
TH (OTKJIOHEHHUE MOJOXEHHUST «H3
TUIOCKOCTU» — 3 MM);
AX, — NOIIyCK HAaKJIOHA 3aKJIATHOW AETAIH
OTHOCHUTEIbHO DeTOHHOU INMOBEPXHO-
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CTHA, MIPUHHUMAEMEBIN PaBHBIM JOITYyC-
KY ITOJIOXKECHHUS 3aKIATHOM NCTATH «K3
IUIOCKOCTH», T.€. 6 MM.
CyMMapHBIN JONYCK PE3YJIBTHPYIOLIETO I1apa-
METpa BBIYHUCIISETCA KaK

A*x = 412 + 302 + 32 + A%x

KOMII

+ 32+ 0,42 + 2,4% + 10%
Ax = 52,0 MM.

Pasmep mnpope3n B YIJIMHHUTEIbHOH BCTaBKE
KPOHHITEMHA, KOMIICHCUPVIOIIIHUK OTKJIOHEHUS
dacaga OoT MIIOCKOCTHOCTH, WIHU pa3Mep Haxiec-
T4 YJIMHUTEJIbHOU BCTABKM HA KPOHIIUTEUH MpH
YCTAHOBKE KPOHIUTEUHOB HA MOHOJUTHBIE CTCHEI
IIpY IIOMOIIM AHKEPOB MOXET ObITh NMPUHSAT Ta-
KHMM Xe€, XKaK IIPH YCTAaHOBKE€ KPOHIUTCHHOB Ha
3aKJIaIHBIe JETAJIM B MOHOJMUTHBIX CTEHaX IIpH
ITOMOII CBApPKH.

C 1esipio obecreyeHUs INIOCKOCTHOCTH dpaca-
0B C HABECHBIMU (bacagHbIMM CUCTEMAMMU MIYTEM
KOMITICHCAIIHN OTKJIOHEHUH — U3TNOTOBJICHUSA KOH-
CTPYKTUBHBIX 3JIEMEHTOB CHCTEM, BO3BECIACHUA
KOHCTPYKUHMH 30aHUU M3 MOHOJIUTHOIO X€JI€30-
OeToHa, pazbUBOYHBIX padOT U MOHTaXa CaMux
CUCTEM — B KOHCTPYKLHMSX KPOHIUITEHHOB HEOO-
XOIHUMO IPEAYCMATPHUBATh BO3MOXHOCTh U3MEHeE-
HUSA UX IJUHBI TIYTEM HaxjecTa YIJIMHUTEJIBHOHN
BCTABKM Ha KPOHUITEHH HE MEHEE YeM:

IIPA YCTAHOBKE KPOHIUTEHHOB HA 3aKJaIHbIE
OIETAIU B MOHOJIMTHBIX NEPEKPBITUSX TIPU IOMO-
I CBAPKMA — Ha 44 MM;

MMPH YCTAHOBKE KPOHIUTCHHOB HAa MOHOJUTHEIC
ITIEpEKPBITHUS IIPH IIOMOIIHM aHKEPOB — Ha 43 MM;

[IPH YCTAHOBKE KPOHUITEMHOB HA 3aKJIaNHBIC
IeTaNyd B MOHOJIUTHBIX CTeHAaX MPH IMOMOIIIU CBap-
KM — Ha 53 MMm;

[IPA YCTAHOBKE KPOHIUITCHHOB HA MOHOJIUTHBIC
CTEHBI IPYU ITOMOILM aHKEPOB — HA 52 MM.



ITPUITOXEHHUE 8

(cnpaeoyroe)

IMOPAAOK KAIUBPOBKM HUPPOBBIX HEMETPHYECKUX KAMEP

B MUHUT AuK mns onpeneneHus reoOMeTpuyec-
KIX XapaKTePUCTUK PaA3JIMYHBIX KaMep HUCIOb3y-
eTcsl TeCT-00beKT (puc. 8.1), cocrogiiii 13 6onee
yeMm 100 TOUEK, a Takke crieuuanpHasd nporpamMma
Il ONIPEIC/ICHNS ITapaMeTPOB BHYTPEHHETO OpH-
CHTHPOBAHUA U TUCTOPCUM OOBEKTHUBA.
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Pucynox 8.1

B oCHOBY 1aHHOH IIPpOTPaMMbl ITOJIOXEHO CJI¢-
AVIOLIEEC YpPaBHEHHE

e d, dy — KO3(PUIIMEHTHI ITOIIPaBKU, CBI3aH-
HOM C nUuCTOpCcHMell OOBEKTHUBA, OII-
peaensaeMbIe ClieayioluM o0pa3oM

"'I

-I;f)kz]-!-(rz -!02;1[:2);91 +2xyp,;

k2]+2xyp1 "'("2 +2}’2)P2:J
(8.2)

rae X, ¥y — KOOpAMHAThl TOYeK (POTOCHHUMKA,
k;, k, — K03bGbHUIMEHTHl PANUATBHON JUC-
TOPCHU;
Di» P, — KOIDPUIUECHTH TaHIe¢HIUAJIBHOM
IUCTOPCUH;
¥ — pPacCTOsIHHUE A0 IJIaBHOM TOYKH,
¥y — PACCTOSIHUE 4O TOYKU HYNEeBOW IHC-
TOPCHM;

r==-\/x2+y2.

Pe3ynbsTaTel padoOThl HaHHOK HPOrPaMMBI ITPH -

a, (X -X )+a, (Y-Y;)+a,(Z-Z) ” BOAATCA B BUOE cepTudurarta (oTorpaMMETPHYEC-
o (XX Vray (Y=Y, ) rag(Z-2,) +d, =0, KO KaTUOPOBKH, conepXaliero Bce KammbpoBoy-
\ HEIE ITapaMETPhl KaAMEpBIL.
yo = f 2 (X =Xy )+an (Y=Y )+ay(Z-Z) y+d, =0, B xayecTBe npuMepa pe3yasTaThl KaTHOPOBKH
a (X — X5 )+a, (Y=Y )+a,(Z-Z;) | M OHEHKAa TOYHOCTH pabOTh HEKOTOPHIX 1UGPO-
(3.1) BBIX KaMep NpuBeIeHEl B Ta0nure 8.1.
Taonunoa 8.1
[ [TapameTpi: ~ Olympus C2 l B Sony l Minolta 5 I Kodak Pmﬁagk ]
Ilena 10 000 py6. — 15 000 py6 o |
Marpuna

(IHKC) 1600x1208 20481536 2560%1920 40724072 |

f/m (1uKc) 1700,46/0,7 1994,41/0,54 2143,41/0,90 5101,77/1.,5

x,/m (IHKC) 856,45/1,5 1009,57/0,57 1279,54/0,77 2041,53/1,4

yo/m (IMKC) 586,09/1,7 777,74/0,78 959,67/1,00 2082,78/1,6

el S

~3,496—08/5,52e—10 | ~4,81e—08/5,54c—10

—3.33¢-09/1,97e—10
1.36e—16/2,57e—17

9 306""‘15/2 446—16

0,46
0,65

K,/m ~7,22¢—08/1,85e—09
K,/m 3,61e—14/1,97e—15 | 6,09e—15/3,38¢—16
P,/m 2,43¢—08/2,55¢—08 |
Pym | 4330720807 |
| My, (ke 022 0,32
Myy (IIuKC) 0,21 0,30
M, (Mm) 2.1
| My o) D

0.7
119 11
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Oxonuanue npunoxcerus &

Oxonuanue mabauyst 8.1

Olympus C2
1,5
1:4000

ITapamerpsl
M, (MM)
M, Z

Sony l Minolta 5 iodak _];roBack
19 1,4 12

—

3ueck f, xy, ¥y K|, K,, P;, P, — KanuGpoBOYHEIe NapaMeTphl KaMephl;
m — CHCTEMAaTH4ecKasi IOrpelllHOCTD 3TUX MapaMeTpOB;
Mv,, Mv, — cucreMaTnyecKHe MOrPelHOCTH Ha OMOPHBIX TOYKAX CHUMKa;
M,, M, M; — CHCTEMaTU4YeCKH¢ MOrPSIIHOCTH Ha KOHTPOJILHBIX TOYKAX 110cse 00pabOTKH 11aphl CHUMKOB

B cucreMe PHOTOMOD.
JlaHHbIe pe3ynbTaThl NEMOHCTPUPYIOT HOCTa- ¢doTorpaMMeTpUIECCKOH 0OpabOTKM CHHMKOB IIO-
TOYHYIO HaJIeXHOCTh METOAOB, IIPUMEHSICMBIX 1A rpeHOCTh OTOrPaAMMETPHYECKHMX U3MEPEHMI He
KAITUOPOBKHM KaMep, a TaKXe TOT (PaKT, YTO I10CJIE [IpeBbIIIACT JOITYCTHMOHA (NpHOAU3UTEABHO 1 MM).
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ITPUJIIOXEHHUE 9

IMOPANOK PACYETA BASUCA ®OTOIPAOUPOBAHNUA U PACCTOAHHUSA OT KAMEPDI
1O OBBEKTA IIPU POTOI'PAMMETPHYECKOM METOJIE U3MEPEHUM

IIna obecrieyeHUs 3aZaHHOU TOYHOCTH OIl-
peneneHUss KOOpAUHAT To4YeK obbeKkTa (m 4, Mm,)
HeoOX0aUMO paccyuTarh Oazuc pororpadupoBa-
HUS B U paccTosiHHE § OT KaMephbl A0 0OBEKTA

(puc. 9.1).

B

Pucynox 9.1. Cxema cheMKH

BenuyuHa 6a3uca ¢pororpadupoBaHUs HA Me-
CTHOCTH B B B Maciurade CHUMKA b BEIMHUCISIETCS

Mo hopMyJiaM:
B = Sb/f; (9.1)
b=1(100 % — P)/100 %, (9.2)

rie [ — 3HaueHue (POKYCHOro pacCTOAHHUA (QO-
TOKaAMEpBI, MUKCEIb;
b — 6azuc dororpadupoBaHUsa B MaCIUTAOE
CHUMKa, MUKCENb;
| — pasMmep CHHMKa BIOJb OCH X, IIUKCEITb;
P_ — npononbHOE NEPEKPHITHE, %.
MakCUMAJIBHO NONMYyCTUMOE PacCTOSTHHE S

BEIYUCIAIOT 110 (hbopMyIIe
= bmz/mp, (9.3)

ax

SH’IHJ(

rne m, — CpeIHsisd KBaJpaTWyecKasd NOTPEIHOCTD
U3MEPEHUS IIPOAOJBHEIX I1apaJUIaKCoOB
110 CHUMKAaM;
m,— 3aJlaHHas CPEHsAS KBaJPaTUIECKas NO-
I'PELIHOCTD OIpeaeseHUss KOOPAHWHATHI
Z (BOOJNIbL ONITUYECKON OCH KaMeEphl).
Eciau B pe3yibrare Ha3eMHOU CHEMKH HYXHO
NOJIYYUTH HE TPEXMEPHYIO Mozeb 00bEKTA, a TONb-
KO opTOo(OTOU300paxXeHue, Toria MaKCUMaNbHOE
pPacCTOSIHUE S BRIMUCAAETCS Mo dopMyie

Omax — /My, /M, (9.4)

rae m,, — 3allaHHasi CPeAHss KBaapaTHyeckas
[IOrPELIHOCTH OIpeAC/IEHHS KOOPAUHAT
AuYl.

B CBSI3U € TEM, YTO /151 HA3€eMHOM ChEMKU HC-
ITOJNIb3YIOTCS KaMepbl C DONBUIMM (POKYCHBIM pac-
cTossHUEM, Oa3uc ¢ororpapupoBaHus b noayya-
eTcs MeHblIe, 4eM HoKyCHOe paccTosiHue. I1oaTo-
My TOYHOCTb OTIpEACICHUA KOOPAMUHAT I10 OCSAM A
Y OyaeT BbILIC, YEM TOYHOCTB OIpeAcieHHS KO-
opayHaT no ocu Z. Ecnu s Ha3eMHONA CHhEMKH
Oyaer ucrnosb30BaHa (POTOKaMepa C KOPOTKUM (PoO-
KyCHBIM PacCTOSSHUEM, HEOOXoauMo o Gpopmy-
naMm (9.3) 1 (9.4) BRIYHCAUTH BETHIUHY PACCTOS -
HUS S U BRIOpaTh U3 ABYX 3HaueHU HaUMEHbLICE.
IIpu BHIMHCNIEHHMH S ciaeayer UMETh B BUAY, YTO
MOrpeIIHOCTD U3MEPEHHMSA NIPONOABHLIX NNapa/Ulak-
COB COINEPXHT IMOTrPelIHOCTH, CBA3aHHbBIC C OCTA-
TOYHBIMH WMCKAXEHHUSIMHM CHUMKA, KOTOpPBHIE HE
yIan0Ch UCMPABUTh IOCJE yyeTa AUCTOpcUU. Ta-
KHe HCKAXEHUSI BO3HHUKAIOT M3-3a HECOBEPLICH-
CTBa CYIIECTBYIOILLUX OOBEKTHBOB. Kak rnokazana
MIpaKTHKA, 4YTOOblI HMETH «3anac NPOYHOCTU», IPH
pacyeTax CpeAHIOK KBaJApaTU4YEeCKYIO OIIUOKY U3-
MEpeHMs1 TPONOIBHBIX NAPaJUIaKCOB m,, CIEAYeT
VBEJTUYUTL B TPU pa3sa.
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ITPUJIOXEHHUE 10

XEMbI CBEMKH OBBEKTA
ITPA HCITOJIB3OBAHUHN POTOITPAMMETPHYECKOI'O METOA
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Pucynox 10.1. CreMka 00beKTA C BEPTHKANLHLIM DAIHCOM

Pucynox 10.2. Haknonnas cbeMxa 001exTa



IMPVJIOXEHHE 11

CXEMA PACITIOJIOXEHHA OIIOPHBIX TOYEK HA 3fAHUH
ITPA NCIIOJIb30BAHNN ©®POTOITPAMMETPHYECKOTIO METO

----------

n - L.

Pucynox 11.1. CxeMa pacnonoxkeuus ONOPHLX TOYEK
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I[MPUITOXEHHWUE 12

CXEMA PACIIOJIOXEHUA TOYEK UIA KOHTPOJIA
BEPTUMKAJIbHOCTHA HAIIPABJISAIOONIAX HOC

900 KBHhOHHQER]

KOHTpOABHBIE TOYKH IS

¢ OIIPDCOCICHUA BCPTUKAIBPHOCTH

HATIPABISIOUIHX
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Pucynox 12.1. CxemaTn4eckoe pacuojJOXEnHe TOYEK /Ui KOHTPOJIA BEPTHEKAJIBHOCTH HANPARB/IMIONIAX
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ITPUITOXEHHME 13

IUIOCKOCTH (pacaaa

KOHTpOJILHBIE TOYKH 1A
OIIPENCNICHUS] BEPTHKAJIILHOCTH

BEPTUKAJIBHOCTH INIOCKOCTH ®PACAJIA HOC

CXEMA PACIIOJTOXEHUA KOHTPOJIBHBIX TOYEK /UIA ONIPEAEIEHUA
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Pucynox 13.1. CxeMaTHUECKOE PACHONOKEHHE TOYEK JUIA KOHTPO/IA BEPTHKAILHOCTH
dacagHoit IWIOCKOCTH



[TPUJIOXKEHHUE 14

(cnpaeounoe)

IMOPAIOOK 3AIIOJTHEHUSA OCHOBHON HAJIIIUCH
HA TCHHOJIHUTEJIBHBIX CXEMAX I1O I'OCT 21.101—97
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Pucynox 14.1. Ocnosnaa sammcs no I'OCT 21.101—-97

B rpagax 0CHOBHOM HAOITUCH M DOINOJTHUTEIb-
HBIX rpadax K Heit (HoMepa rpad yka3aHbl B CKOO-
Kax) MpHBOIAT:

B rpadpe 1 — obo03HayYeHHE NOKYMEHTAa, B TOM
4YUCIe pas3fiesia NPOeKTa U Ip.;

B rpape 2 — HaMEHOBaHVE TIPEATPUATHS , KM -
JIMILHO-TPaXIaHCKOr0 KOMIUIEKCA WIH JPyroro
00neKTa CTPOUTENLCTBA, B COCTaB KOTOPOIO BXO-
OUT 37aHue (COOPYXEHHE), WIK HAUMCHOBaHHE
MHUKDPOPANOHA,;

B rpade 3 — HauMeHOBaHUE 30AHUA (COOpYXKe-
HUSA) U IIpU HEOOXOOAUMOCTH BHJ CTPOMUTENLCTBA;

B rpadpe 4 — HauMeHOBAHHUE M300paxXeHUii,
[TOMELICHHBIX HA JAHHOM JIMCTE, B TOYHOM COOT-
BETCTBUU C HAUMEHOBAHUEM Ha YepTexe.

HanMenoBaHUs crieumMpUKALIAA A JPYTUX Ta0~
JIAL, a TAKXE TEKCTOBBIX YKa3aHUM, OTHOCSILUX-
Cs K U300paxeHUsIM, B rpad€ HE YKa3bIBAIOT,

B Ipade 6 — ycnoBHoe 00O3HAYECHUE CTAIUU
paboT (MCI1 — ucnonuurenbHas JOKYMEHTALIUS);

B rpape 7 — MOPARKOBBRIA HOMeEp nucra. Ha
JOKYMEHTaX, COCTOSILIUX U3 OJHOIO JINCTA, rpady
HE 3aIlOJIHAIOT;

B rpade 8 — ob1iiee YMCIIO JIUCTOB JOKYMEHTA.
I'pady 3a10JHSIOT TOJNBKO HA NTEPBOM JIUCTE.
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B rpacde 9 — HAaMMEHOBAaHKE WIH PAIHIHUTEIb-
HBIA UHIOEKC OpraHM3aliMy, pa3padoTaBLiell XO-
KYMEHT;

B rpade 10 — xapakrep BHITIOTHEHHOM pabOThHI
(pa3pabotasn, npoBepUI, HOPMOKOHTPOJIB).

B 3aBUCMMOCTM OT CTaiM UCTIONTHUTEILHBIX Che-
MOK, CJIOXHOCTH U 3HAYMMOCTH JOKYMECHTA JOIYC-
KaeTcsi CBOOOMHEBIE CTPOKH 3AITOJIHATH 10 YCMOTpE-
HMIO PYKOBOJACTBA OPraHM3aLMHM (YKa3aTh JOJDKHOC-
TH JIUH, OTBETCTBCHHAIX 33 pa3pabOTKy JOKYMEHTA);

B rpadpax 11—13 — ¢paMuwium 4 NOAIKMCH JIHLIL,
yKa3aHHbIX B rpade 10, 1 JaTy moarnucaHus.

[Moamucu Apyrux JOJEKHOCTHBIX JIUIL ¥ COTJIa-
CyIOLIMe TOAIMHCH pa3MEIlaoT Ha IT0JIe ISt ITOA-
IIIMBKH JIKCTA;

B rpadax 14—19 — rpadbl TaOMHULIBI U3MEHEHNH;

B rpace 20 — MHBEHTapHBIA HOMEP IOMIHWH-
HUKA;

B rpade 21 — moamuch JuUua, NMPUHABIIETO
MMOMTMHHUK HA XpaHEHUe, U AaTy IpHeMKH (YUC-
710, Mecdll, Toa);

B rpade 22 — MHBEHTApPHbBII HOMEP MMOUTMHHHKA
NOKYMEHTA, B3aMEH KOTOPOIO BBIITYLIEH ITOVTMHHHNK;

B rpacde 26 — MOAIIHUCH JUIId, KOMUPOBABLIEIO
yeprex (IIpu HEOOXOAUMOCTH).
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[TPUJIOXKEHHUE 15
HCIIOJIHUTEJIDHAA CXEMA YCTAHOBKH HAITPABJIAIOHINX.
CXEMA OTKJIOHEHUMH HAITPABJIAIOIINX OT BEPTHUKAJIM IIEPITEHIUMKYJISAPHO ILUIOCKOCTHU CTEHDBI
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Venosnvie obo3nauerua: | HanmeroBaHNE KOHTPONHPYEMOTO mapaMeTpa | | PEHE/TbROE
OTKIOHEHUE™ | !

TpenensHOE OTKIIOHEHME HATIPARISIIOIWX OT BEp- .
TUKATU NEPIICHINKYISIPHO IUIOCKOCTU CTEHEI

BenWyuHa OTKIOHEHHS IUIOCKOCTH HANPABJIAIOIEl OT BEPTUKATBHOCTH MEPIIEHANKY-
JISPHO TIOCKOCTU CTeHBI (3HAK YKA3BIBAET HalpaBieHUE OTKIOHEHMS: «+» — OTKJIO-
HEHME OT BePTUKANbHOCTH HapyXy OT 3IaHHUR, «—» — OTKIOHEHUE OT BEPTUKAIBHOC-
TH BOBHYTPb 30aHUSA). * CornacHo Texuuyeckoit QOueHKe MPHTOAHOCTH ITPOAYKLIMH
Touky, pacmonoxeHHbIe B HIDKHHX YacTSX HANMPABISIONIAX, NIPHHATH 32 UCXOAHbie,  |[AV1 MPUMCHCHMHA B CTPOUTEILCTEE H/IH NIPOSKTHON NOKYMEHTAUMH
OTHOCUTENBHO KOTOPBIX BRIUUCIAIOTCA OTKIOHECHUS.

Bce 0TKNIOHeHHMs yKa3aHB B MHJIJIMMETpPAX. -_--

COrNIACOBAHO

ﬁ
X

IIpuyMedyaHHUe — MakCUMAIBHBIC OTKIOHEHNSA HAPaABISTIOIUX OT BEPTHKATBHOCTN

NEPNEHANRKYISIPHO TUIOCKOCTH CTeHH 3a(PMKCUPOBAHBI 110 OCHU Ha BBICOTE '
Kun V4 o,unmb

(BenTHYMHA OTKJIOHEHHUS MM)

3UC HcT | JIncToB
I'eonesucr J J1

Ilpopat

nomn. | [Toomuce ¥ gara] Bzam. naB. Ne

YCTAHOBKH HaNpaBs/isKLLHX
_-- Cxema OTX/I0HEHHH HalpamisiolUX OT BEPTHKATH
ICPACHAHKYTHPHO TUIOCKOCTH CTEHEI
HopMokoHTPOIE -- Ha OTMCTKAaXx 1O OCH B OCHX
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[MMPUINOXEHHE 16

NCIIOJTHUTEIIBHAA CXEMA YCTAHOBKHN ®ACATHLIX ILIMT.

CXEMA OTKJIOHEHMH IIOCKOCTHU ®ACATHOMU ITOBEPXHOCTHU OT BEPTHKAIIbBHOCTH INNEPIIEH/IMKYJIAPHO ITLIOCKOCTH CTEHDI

COI'NIACOBAHO

aBT. HAA30D

ITonnuck M Hara
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Ycaoenwie 0bo3Hauenusn:

g !
BemmyMHa OTKJIOHEHUA IUTOCKOCTH acaaHoOl moBepx- |
HOCTH OT BEPTHKAJIBHOCTH NEPHEHAMKYJISPHO TLIOCKO-
CTH CTEHH (3HaK yKa3biBaeT HalpanieHue OTKIOHEHMS: ‘

!

+48 «+» — OTKIIOHEHHE OT BEPTUKUIBHOCTH HApPYyXy OT 3/1a-
i ; 30aHus).

Toyku, pacrnionoxeHHble HAa orMerke 10.200, npunaTst
3a VICXOOHBIE, OTHOCUTENBHO KOTOPHBIE BBIYHCASIOTCA OT-
KJIOHEHHS!.

Bce oTkiioHeHMn yKa3aHbl B MHJUTUMETpaX. |

B HUSI; «—» — OTKJIOHEHHE OT BEPTHKAIBHOCTH BOBHYTDB i

IlpuMeyanue — MakCUM@IbHBIE OTKIOHEHUS TUIOCKOCTH dacagHom |

NIOBEPXHOCTH OT BEPTUKANTHHOCTH NEPNIEHANKYIRPHO IUIOCKOCTI! CTEHH 3adhnk-
CHpPOBaHbI MO OCH Ha OTMETKE (BEJIMYHHA OTKIIO- |
HCHUSA MM)
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HauMeHOBaHHE KOHTPOIHMPYEMOro llapamMeTpa [MpenenbHoe
OTKJIOHEeHue™*

—
IlpenensHoe OTKIOHeHME ¢dacagHON IUIOCKOCTH OT BEPTH-
KaJILHOCTH

Lo |

* Cornacho Texnudeckott Ouenke TIPHTOIHOCTU NPONYKUWM 4 TDUMEHE-
HUA B CTPOUTE/IBCTBE WITH IMPOEKTHOH NOKYMEHTALIMH
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HcenondutenrpHas cxema yCTaHOBKH (hacajiHetx FUIMT.
Cxema OTKHOHCHME NAOCKOCTH hacagHolit 11OBCPXHOC-

TH OT BEPTHKAIBHOCTH TIEPNCHAMKYISDHO LIOCKOCTH
CTEHHL 1O OCH B OCSX




NCITIOJHUTEJIIBHAA CXEMA YCTAHOBKH PACAIIHBIX ILIAT.
CXEMA OTKJIOHEHHNHU ®ACAIHBIX IUIUT OT IINIOCKOCTHOCTH
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Thl B IVIOCKOCTH CTCHAI

BennunHa oTKJIOHEHHUSI TUTOCKOCTH (pacaAHOM TLTUTHI OT IPOSKTHOM ILIOC-
KOCTHY (3HaX VKa3bIBaeT HAIlpaRIcHHE OTKJIOHEHHS: «t» — OTKJIOHEHUE OT
ITPOCKTHOM IUIOCKOCTH HapyXy OT 30aHMs; «—» — OTKJIOHEHHE OT IPOEK-

[IpexenbHOE OTKIOHEHUE OT IUIOCKOCTHOCTH (hacagHOM ILIMThI
I1penenbHOe OTKIOHEHHE OT BEPTHKAJIBHOCTH (hacagHOM 1M~

IIpenensHoe
OTKJIOHEHHUE”

THOM TJIOCKOCTH BOBHYTPb 3IaHUd).

* CornacHo TexHnyeckoit OlleHKe NPUIOAHOCTH TIPONYKLHM WIA IMPHUMEHE-
HUSI B CTPOMTCIILCTBS WIH IIPOEKTHOH NOKYMCHTALIMH

PP o T ——

Ob6o3HayeHHEe OTKIIOHCHMS dacagHo# TUIMTHI OT ITOCKOCTHOCTH .-

Bce o1ki1oHeHMsI yKa3aHbl B MUJUTUMETpax.

¢b U Aatal BzaMm. mHB. Neo

| Ham. [Kon.ya.} JIncr (Ne nok.|[Ilognuces| Hara
F ——— -
I'eogesuct
MpuwMme wanne — MakcMManbHBIE OTKIOHEHMSI NNOCKOCTEN (acafHbiX MJIMT OT

tanmmcuﬂrpuu : -

|87

=
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= IPOCKTHOrO MOJOXCHUA 3aQHKCHUPOBaHLI 110 OCH Ha OTMCETKE (BeJIMYUHA [Ipopab |

5 OTKNOHEHUS MM). OTkIoOHeHNs (acaigHbIX TUIHT OT IUIOCKOCTHOCTH, IIpEBHILIANIOIINAE ‘Ha*I- y4acTka | )
2 NOTYCTHMblE, 3aPUKCHPOBaHBI MO OCHU Ha OTMETKe (BenMMYHMHA OTKJIOHE- Tex. aup.

y4 HUS MM ) |

S —

CraguaiJincer |JIncros

HcrronHuTebHasg CXeMd YCTaHOBKH dacaHbIX TUIMT.

CxeMa OTKNOHEHU I DacARHNX MIHT
OT ILMOCKOCTHOCTH
HA OTMCETKAX MO OCH _____ B ocHAX
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