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YK 626/627.03.001.42+627.824.2/3

B Pexomenpauusgx npuBeicHbl OCHOBHLIE [TOJIOKEMMUS, OTPCHC-
asoide 0daacTL UX HPUMEHCHUS, OpraHu3aumio padbotT no nabdiogeHH-
M, COCTAB UCTIOJIL3YEMON KOHTPOJABHO-U3MECPUTENLHOHK arnaparypb! A
BLINOTHEHHUS U3MEPEHMH 0CANoK K AcopMaLlivi; yKa3aHbl OCHOBHbLIE
MTPUHLIMITE] PA3MCLUCHHS I'COAC3HYECCKHX 3HAKOB U npubOpoB; AaHbl ME-
TOAWYECCKHE PEKOMEHAAUUU 10 MPOBEACHUIO HATYPHBIX HAOMIONCHUH,
00paboTke ¥ aHANNU3Y PE3YIABTATOB, OLICHKE COCTOSIHUS OOBLEKTOB HabJIO-
ACHHH.

PexoMeHJalUy npeaHa3HaYenbl AJ18 CIEUMATUCTOR, BbINIOTHAIO-
IMX HATYpHBLIC HAOMIONEHHS 3a paboToi ¥ COCTOSSHHEM I'PYHTOBBIX I1J10-
TUH, OCHOBAHUH, OTKOCOB OEPEroOBLIX NPUMbLIKAHWH, OOPTOB BOJAOXPAHU-
JIMLL K 1AKOUIAX OLEHKY DE30I1aCHOCTU COOPYKEHUH.

© OAO «BHUHUT um.B.E.Beneneesayn, 2001



INNPEAUCJIOBHE

HmMmerompecs B HACTOALIECE BpEMS pas3jiMuHbIC JOKYMEHTHI 10 HAaTYPHBIM
HaOJIIOICHUSAM 3a TPYHTOBBIMM IJIOTHHAMHU U IPYTHMU THAPOCOOPYKEHUAMH AB-
NA10TCA, B OOJILIIUHCTBE CIYy4aeB, HOPMAaTUBHBIMHY U Py KOBOIAIUMHA. OHHU per-
NaMEHTHPYIOT, IAaBHBIM 06pa3oM, 001KMe NPUHLUMIILI OpraHU3aliuy U nposeae-
HHA HaOmoaeHUH. B 3THX JOKYMEHTAX TIPaKTHYECKH OTCYTCTBYIOT NOAPOOHLIE
METOAMYECKHUE PEKOMEHIAUMH 10 TEXHHUKE NPOBEACHUA HaOMIOAEHUH, UHTEP-
NpeTalldy ¥ NPaABUIILHON OLIEHKE PE3YJIbTaTOB HATYpPHBIX HAOMIONEHUM, KOTO-
pbl€ ObLIMA Obl YETKO OPUEHTUPOBAHBI HA 3KCIJIYaTaLMOHHBINA NEPCOHAN U UC-
KJIFOUaIy 05l TpyOble OIUUOKHK M MOTPEIIHOCTA U3MEPECHHIA.

Hcnons3yemple Ha o0bekTax « MecTHBIe MHCTPYKUMWY, pa3pabdaThiBac-
MBbI€ 3a4aCTY0 OPraHU3alUAMHU WIK OTACIBHBEIMHY aBTOPAMH, HE UMEIOIIIUMH J0-
CTAaTOYHOI'O OTbITa B HATYPHBIX HAOMIOAEHUAX, KaK IIpaBUIIO, 00Iagat0T MHOI |-
MU HEJOCTATKaMU METOIUYECKOrO Xapakrepa, a MHOrAa coaepkaT U oLumdoy-
HbIE MOJIOKEHUS. DTO CHAXKAET KAa4€CTBO KOHTPOJIA 32 COOPYKEHUAMHU M 4aCTO
AENIAeT HEBO3MOXKHBLIM OOBEKTUBHO OLUCHUTH UX HAIEXKHOCTh U3-3a HEIPENCTa-
BUTEJILHOCTH M HEAOCTOBEPHOCTH IIOJIYUYaeMO MHPOPMaLIHHU.

B nacrosmiee spems BHUHI wMm. b.E. Beaeneera sakonuun pa3zpadoTKy
npeaHasHauYeHHbIX 1A 3KCITYaTAalMOHHOIO NEPCOHA A 2IEKTPOCTAHUUNA KOM-
IICKTAa COBPEMEHHBIX METOANUECKUX TOKYMEHTOB (PeKOMEH1AMI) 110 TIPOBE-
NEHUIO OCHOBHBIX BUMJIOB HATYPHBIX HAOMIOAEHUN HA MJIOTHHAX.

Haxnele PekoMeHIauuy Mo CBAILICHBI BOIIPOCaM METOAUKY U TEXHUKU HA-
TYpPHBIX HAOMIOAECHU 38 0CaJIKaMH{ TPYHTOBRBIX IUIOTHUH U UX OCHOBaHUM. Ocal-
Ka IUIOTHH SABJSETCS OLHUM W3 BaXXHBIX MHTETPAJIBHbIX ITOKa3aTesiei X padboThl
U IKCTUIYATAlMOHHOU HaAeKHOCTU. HarypHbIe HAOMIOAeHUs 3a OCa/IKaM# U IPY-
MMM BYUIaMU AchopMalliii ¥ aHAJIN3 UX Pa3BUTHUSI BO BPEMEHU NPEACTaBIIAIOT
OCHOBHBIE UCTOYHUKU UH(POPpMaALKH O TEKYIIEM H IIPOTHOZHPYEMOM COCTOSIHUHU
I'PYHTOBBIX IUIOTHH B NIPOLIECCE AMUTENBHON 3KCIUlyaTalluU.

IIpu paspaborke PexoMeHaanui UCNONIB30BaH MHOIOJIETHUH ONBIT Ha-
TYPHBIX HAOMIOACHUN U HCCIIEIOBAHUM, BHITTOJTHEHHBIX Ha PAIE OTEYECTBEHHBIX
IJIOTHH U APYTUX OTBETCTBEHHBIX COOPYXEHHM, a TaKXKe YUTEHBI OCHOBHBIE I10-
JIOKEHUSA paHee BBITYLIEHHBIX HOPMATUBHO-METOIAIECKHUX JOKYMEHTOB I10 JaH-
HOH TEME. |

PexoMeHalmy coaepakar pazaesibl, HOCBAILIEHHBIE OpraHU3aliui HabJIro-
JEeHUH 32 ocafKaMH I'PYHTOBBIX IIJIOTUH, OCHOBHLIM HPUHIMNAM pasMeEIlicHUs
NpHOOPOB B COOPYXEHHUAX, METOAMKE M TEXHHMKE NPOBeXEHUA HaOIONEHMH,
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06paboTKC ¥ aHaJM3y NORYHCHHBIX PE3YNbTATOB, OLEHKE COCTOAHNS MUIOTHH No
AJAHHOMY KOHTpOnUpyeMomy napaMeTpy. PexoMeHaauuyu UIIOCTPHPOBAHB
3HAYUTENbHBIM KOJIMYECTBOM PUCYHKOB, CXEM, TabNull U rpaMKoOB.

PexoMenaauuM MOIyT pacCMaTpUBaTbCi KaK OOKYMEHT, HanpaBJICHHBIV
Ha pa3BUTHE NOJOXKEHUH «IIpaBUT TEXHUUESCKOM IKCIITyaTalUi 3NEKTPUUECKUX
cTaHUM# U ceted Poccuiickoil Pengepauuu» u peanuszauunio tpedosanuii Pepne-
pankHoro 3akoHa «O 0e30MacHOCTH FUAPOTEXHUYECKUX COOPYIKETTUIRY.

Pexomenpauuu pazpabdoransl B OAO « BHHUHAI umMm. b.E. Beneneesay kan-
amaaraMM texHndeckux Hayk B.C. KysneuoBeiMm ¥ B.A. KpynuHeIM.
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PAO PexomMeHIaLUH N0 NPOBEACHUIO HATYPHbIX

«E23C Poccum» HA0/II0J€HUIT 32 0CAAKAMU FPYHTOBBIX
NJIOTUH

e s -

1. OBUIHUE ITOJIOXKEHHUSA

O0sacTe NpUMEHEHUS]

1.1. HacToduiue PekoMeH1allMu CEAYET UCITONAB30BATh MPU NTPOBECACHUHU
CTPOMNTENIBHBIX U SKCIIIyaTallMOHHBIX HATYPHBIX HA0IIOICHHUM 32 OCAKaMM I'PYH-
TOBBIX IUIOTHH M IedopMauuiIMH OCHOBAHUM H OTKOCOB.

1.2. PexoMeHIauuy pacrnpoCTPaHsiOTCAd Ha I'PYHTOBBIE TUIOTHHBI BCEX
KJIACCOB, BXOASIIHE B COCTaB IHEPreTUYECKUX YU KOMIUIEKCHBIX THAPOY3JI0B.

1.3. PexoMeHpnauuu conepxar tpeOOBaHUA K OpraHHU3allMMd HaTyPHbBIX
HabmoneHun, pasmMeineHuro KHMA, ceenenus o coctape U xapakrepuctukax KHA ;
YKAa3aHuA 110 METOAMKE U TEXHHUKE HAOJIIOAEHHH 32 0OCaAKaMU 1 e popMaLMsIMH,
1o 00paboTke ¥ aHaNU3y HAHHBIX HATYPHBIX HAOMIOAEHUNA U OLEHKE pe3yJIbTa-
TOB.

1.4. Llenpr0 HacTosIUX PeKOMERIALMM ABISETCA YCTAHOBICHHE €IUHO-
00pPa3HOro METOAMYECKOTO MOAX0AA K OpraHu3auyy ¥ NPOBEICHUIO HATYPHbIX
HaONIOAEHUN HA CTPOSIIMXCA M 3KCIUIYaTUPYEMbIX THAPOTEXHUYECKUX COOPY-
KEHUX 32 0CaIKaMHU I'PYHTOBBIX TUIOTHH.

1.5. PexoMeHpauuu ripeAHa3HAYEHBI T UCTIOIb30BAHHA CITYK0aMH 3KC-
[UJIyaTAUHA TPYHTOBBIX MAOTHH, HHXKEHEPHO-TEXHUYECKHUM MEPCOHATIOM Hayd-
HO-UCCIIEOBATENBCKUX W NMPOEKTHBIX OpraHu3alyil, y4acTBYIOWIMX B paboTax
10 KOHTPOJIKO U OLEHKE COCTOAHHUA COOPYIKEHHH.

| BHeceHb YTBEepXKO€HEI | Cpok
OAO « BHHUUT PAO «E3C Poccumn» BBEEHUS B
uM.b.E.BeneHeera» nuceMo Ne 02-1-03-4/620 NelCTBUE
B i ] ~_or03.0798 I xB. 2002 .




1.6, Harypusie HaBmopeHns 32 0cajikaMy FPYHTOREIX MJIOTHH U aedop-
MaUMAMK OCHOBAHHUI ¥ OTKOCOB JOJDKHbBI MPOBOAUTLCS B COOTBETCTBHHU C TPEDO-
ranusamu CHull u “IIpaBunamMu TeXHHYECKOH 3KCITyatauMy 3JIEKTPHUECKUX
craruuit n cete” (1113), PI 34.20.501-95, npeaycmarpuparOiiiMHi BbISIBIIE-
HUE U OUEHKY OCHOBHbIX BHAOB Ae(OopMalU¥ COOPYKEHHH 1101 BO3AEUCTBUEM
pa3iu4yHbLIX BUAOB HArpy30K.

OCHOBHBLIMHY 3ala¥aMM CUCTEMATHYECKUX HATYPHBIX HAOIIONEHNUN U HC-
CIEeIOBAHUN AePOpMaliuid rPYHTOBBIX IJIOTHH SBJISAIOTCSA: IIPOBEIEHUE BU3YaJlb-
HbIX ¥ MHHCTPYMEHTAJIbHLIX HA0MOASHNH 32 pa3BUTHEM BO BpEMEHU OCATOK, Ae-
opMaLrii OCHOBAHKH U OTKOCOB MO BAUAHUEM BHEUWIHHX BO3ACHCTBHIA; NpoO-
I'HO3 X0Aa 0CaJiok U aedopmanuit Ha 0oCHOBE (PaKTUUECKUX PE3YJILTaTOB HabMI0-
NCHUH Y olleHka HAAEeXKHOCTHU [ TC 1o KOHTPpONRUPYEMBIM NapaMeTpaM.

1.7. KoHTpOnb 32 ocajgkamMu 1 aedopMaursiMM MIOTHH B OEPETOBBIX MPH-
MBIKAHWI BXOOUT COCTABHOM YaCThO B €IMHBIH KOMILIEKC BU3YAJIbHBIX U HHCT-
PYMEHTAJIBHBIX HATYPHBIX HAOMIOOCHUN A ONpPENENIEHUS UX JdKCIIyaTalUuoH-
HOW HaJeXKHOCTH M Oe3omacHOCTH. HabnoneHus rno3BojisiiOT YCTAHABIMBATL U
KOHTPOJIHMPOBaTh:

Ka4yeCTBO YIJIOTHEHHUS I'PYHTA B MJIOTUHE NIPHA CTPOUTENLCTBE U CTEINCHL
OJHOPOAHOCTH (MY HEOAHOPOAHOCTH) TEJia MIOTUHBI 10 TUIOTHOCTH CIIOKEHS
I'PYHTA,

pOJIb OCHOBAHHUs B 00IEM mpoLEecce nePopMalrii U HaAOPsSKEHHOTO CO-
CTOSTHMA TENA IUIOTUHBI, OTAEJBHEIX €€ JIEMEHTOB U YYaCTKOB OCHOBAHUS,

BIUSIHUE Ha OCAIKYy IUIOTHHLI ¥ OCHOBAHUA TaKMX (JaKTOPOB, KaK TAAHUE
3aXOPOHEHHBIX JIEAOBBIX JIMH3, “‘PaCTCILICHHE” BEYHOMEP3JIBIX MOPOL OCHOBA-
HUA (HanpuMep, B YCIOBHUSIX CEBEPHON CTPOUTENBHO-KIUMATHUYECKOW 30HBI),
WHTCHCUBHAA 3aMOYKa BOAOM BEPXOBOH IMPU3MBbI NP MEPBOM HANIOJIHEHUU BOJO-
XpaHWIHLLA;

MOABJICHUE U PA3BUTHE CKPBITHIX 0UAroB CY(HO3UU IPYHTa B CONPSHKEHU~
AX ¢ OCTOHHBIMM COOPYXE€HHAMH, OOpPTaMHU KaHbOHA U KPYTHBIMH OEpEeroBbIMU
yCTYyaMu, B JOKAJBHBIX AEe(DEKTHBIX 30HAX MPOU3BOACTBEHHOIO Xapakrepa (He-
NOYIUIOTHEHHUE I'PyHTA, HAPYIIECHUE €0 TPaHyIOMETPUIECKOTO COCTaBa, IpoMo-
paXKUBAHUE TPYHTA);

00pa30BaHUsl CKBO3HBIX (DUILTPYIOLIMX TPECUIMH U XOLOB B IUIOTHHE U
OCHOBaHMH, O0YCIOBIEHHBIX TIpoLeccaMu cyPpdposunm;

CKOPOCTH KOHCOMMAALMH INIMHHUCTLIX FPYHTOB B NPOTHBOPHUNLTPALIMOH-
HbIX 3JIEMEHTAX U OCHOBAHUM TUTOTHHDI;

OTe/IbHbIE (PAKTHYECKUE XapaKTEPUCTUKH IPYyHTA TEJIA TUIOTHHbBL ¥ OCHO-
BaHUs (Hanpumep, MOAYNE obwelt nedopMaunu) 1 POBEPKU JOCTOBEPHOCTH
pac4yeToB COOpPYXKEHUS U OLUEHKHU 0O1eN KapTUHbI 1ePOPMUPOBAHUA OOBLEKTOR
HaOn0aAEHUIA.
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HOPMATHUBHBIE CCBUJIKH

1.8. B tekcte PexoMenpaiiui natoTest CCbUIKH Ha CIIEAYIOLINE HOPMAaTUBHAIE
NOKYMEHTHI:

CHull 2.06.01-86. N'uaporexumdeckne coopyxeHusi. OCHOBHbBIE MOJIOXKE-
Hus npoektuposanua. M.: LTI Toccrpos CCCP, 1987.

CHnuI1 2.02.02-85. OcHoBaHyA ruapoTexsmyeckux coopyxenuit. M.: LIWTI]
['occtposs CCCP, 1986.

CHnull 2.02.01-83. OcBoBanus 3n1anuit 1 coopyxenuid. M.: LHATII [ oc-
ctposa CCCP, 1935.

CHulI 2.06.05-84. I1notnnsl U3 rpynToBbiX Matepuanos. M.: LIUTII I'oc-
ctpost CCCP, 1985.

[IpaBuiia TeXHUYECKOM IKCIUTyaTalMU IIEKTPUUECKUX CTAaHLUK U CETEH
Poccuiickoil @enepaunn: P 34.20.501-935, 15-¢ uznanwve. M.: Dneprus, 1977.

PexoMeHIaUHUU 110 ONPEIEACHUIO NPEAEIBHO JOMYCTUMBIX 3HAYEHHH I10-
Ka3arejied COCTOSHUS ¥ pabOThl TUAPOTEXHUUYECKMX COOpykenui: 11-836-85/
['vwaponpoekT. M., 1985.

PexoMeHaanmH 1o NpoBeIeHHIO HATYPHBIX HAOMOAeHNH 3a pedopMarLusi-
MH CKaJlbHbIX OCHOBaHMH OeTOHHBIX TWIOTHH: [1-792-83/T naponpoexr. M., 1985.

PyKkoBOACTBO 110 HAOMOACHKAM 3a THAPOTEXHUYECKUMU COOPYKEHUSIMHU
snexrpocTanuni/BHUUI um. B.E. Beneneera M.- JL.: T'ocaHeprousaar, 1955.

PyxoBoacTBo no HaAOMOACHUAM 3a Ac(GopMauUaMU OCHOBAHUM U PyHIa-
MEHTOB 30aHWU U coopyxenun / HHUM ocHoBaHMI M MOA3EMHBIX COOPYKEHUH
M. I epcesanoBa. M.: Ctpoituzaar, 1975.

PykoBOACTBO 0 HarypHbIM HaOMOACHUAM 3a Ae(POpMalMsIMHU TUAPOTEX-
HUYECKMX COOPYKEeHMI U UX OCHOBaHMI reone3nudeckumu Mmetonamu: [1-648/I'ma-
porpoekT. M.: DHeprus, 1980.

PyKoBOACTBO 10 HAOMIOACHUAM 33 OCaJAKaMU U CMEUEHUAMHU HHKEHEP-
HbIX COOPYKEHUI (POTOrpaMMeTpHYEeCKUMK MeTOAaMHU / [ TaBHOE yrpaBieHUE 1eo-
ne3nu 1 kaprorpaduu npu Cosere Munucrpor CCCP. M.: Henpa, 1979.

HMucTpykuus 10 KOHTPOJIO KauecTBa BO3BEJACHUS HAMBIBHBIX 3€MJISIHBIX
coopyxenuit: BCH 43-71/ Munasnepro CCCP. J1.: Dueprus, 1971,

Hucrpykums no HabmoeHusAM U UCCIEA0BAaHUAM Ha CYHOXOIHBIX TUAPO-
TEXHHYECKUX COOpYKeHusX / (I maBroe yrpaBieHHe BOAHLIX IyTeH ¥ THAPOTEXHHU-
4yeCcKkux coopyxeHuid). JI.: Tpancnopr, 1967.

MeToauyecKHe YKa3zaHuAa 10 COCTaBy M NMEPHOAUUHOCTH IKCIUTyaTalluOH-
HOT'O KOHTPOJIS 33 COCTOSIHUEM THAPOTEXHUYECKUX COOPYKEHNN THAPABIAUECKUX
1 TernoBbiX MexrpocTraduuyd. PIf 34.21.341-88. M.: Coroztexanepro, 1939,

INOCT 19185-73. I maporexHuka. OCHOBHbIE NMOHATUA. TepMHUHBL U OITpe-
neneuusa. M.: Hzn. ctanpapros, 1973.



rOCT 27.002-89, Hazexuocts B 7eXHKKe, GCHOBHbBIE MOHATHSA. 1€PMUHDI
U onpenenenus. M.: M3a. crangaprog, 1990.

(DeaepasbHbIi 3aK0H «O 6€30MaACHOCTU FTUAPOTEXHHUYECKUX COOPYKEHU I
oT 21.08.97. Ne 116-®3.

TEPMHUHOJIOM A

1.9. OCHOBHbBIE TEPMHHBI U ONTPEACITHHSA, HCIOMb3YEMbIE B PEKOMCHAALINSAX,
npuHATe cornacHo 'OCT 19185-73 n 'OCT 27.002-89.

2. COCTAB U OPTAHM3AIIUS PABOT 110 HABJIOJIEHUSM
3A OCAJKAMM IUIOTHH U JE®OPMALIMSAMU OCHOBAHUU

2.1. CCcTeMaTHYECKUE KOHTPOJIbHBIE HATYPHbIE HAOMIOAEHUA 3a OCalKa-
MH FPYHTOBBIX IUIOTHH Y AehopMauUsIMHA OCHOBAHHH BKJIIOUAIOT BU3yalIbHbIE U
MHCTPYMEHTAJIbHbIE HAOMIONCHMS ¥ NOJKHBI NPDOBOJVTLCS HA OCHOBE €ANHOM
KOMITJIEKCHOH MporpaMMbl paboT, BXOASUIEH B COCTAB NPOEKTA HATYPHBIX Ha-
OnroneHui 3a COOPYXEHUEM 1 €ro 0CHOBAHUEM B NMEPUOI CTPOUTENLCTBA K IKCII-
nyatauun (CHull 2.06.05-84).

2.2. OCHOBHBIMH O0BbEKTaMM NATYPHBIX HAONKOACHKHM 3a OCaJKaMU U JIe-
dopMaLMAMH JOKHBI ObITh. KOHCTPYKTUBHBIE 3JIEMEHTBI IUIOTHH, ONPEACIIaiO-
M€ UX HAJIEKHOCTE M 0€30MaCHOCTE; ITPUIIEraronas K IjoTHHaAM TEPPUTOPUS U
Oepera; y4acTKH IIPUMBIKAHUSA TUIOTHH K OETOHHBLIM COOPYKEHMAM, Oeperam u
OopTaM KaHbOHA; CTEHKH, CBOAbI U JIHUILA TOTEPH U I'ajIepei, pacrioJ0XKEHHBIX B
TENC TUIOTUH U Ha KOHTAKTE ¢ OCHOBAHHEM; OCHOBAHHUE U APYTHE OOBEKTDI.

2.3. CocraB HaTypHbIX HAOIIOAEHUH 3a 0CaJIKaM¥ U Ae(hOopMallsIMU Kax-
JOU 'PYHTOBOM IJIOTHHBI JOJIKEH Ha3HAYaThCA ¢ YUETOM KJacca KalluTalbHOCTH
COOpPYXKEHHUA, €ro KOHCTPYKTUBHLIX OCOOEHHOCTEH, ITPUPOIHO-KIIUMATUYECKUX
U TEXHOJIOTHYECKUX YCNOBUM, TpeOOBAHUM IKCILTYaTallMH, 0COOEHHOCTEN PElb-
e(a U reQIOrHYeCcKOro CTPOCHUA OCHOBAHUS U OEperoBblX YUaCTKOB.

2.4, B obumieM caydae HaTypHbiC HabmioAeHH 3a OCalkaMu U JcdopMa-
LMSAMHA IPYHTOBOM MIIOTUHB! JOJDKHBI BKAIOUATD!

BbISIBIEHHE U OLIEHKY MECTHBIX AedopMaluui OTKOCOB, IPeOHs, bepM T10-
TUHBI, @ TAKXKE OEPEroBbIX CKIOHOB B MNPHUMBIKAHUAX ¥ YYACTKOR Y IIOAOIUBEI
TIJIOTHHBI CO CTOPOHBI HA30BOTO OTKOCA;

BBISIBJICHUE, PErMCTPALMIO U OLIEHKY PAa3BHTHUS BCEBO3MOXHBIX TPEUIMH
Ha rpedHe, OTKocax ¥ bepMax;
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KOHTPOJIb iehopMalyii KpEIIeHU BEpXOBOT0 H HU30BOIO OTKOCOB U Oe-
PEeroB, 3p0O31M OEpPeros;

BEISBIIEHUE TIPHU3HAKOB MOPO3HOI'O BEIBETPHUBAHUSA MaTEpHaJiOB Tea IUIOo-
THHBI;

KOHTpOJib U3MEHEHHS BO BPEMEHH IeOMETPUIECKOr0 NPOoGUNsA rIOTHHE],
B TOM YMUCJIE €70 MOJABOJHEIX YAaCTEM.

2.5. CucreMaTndeCKHUE HHCTPYMEHTANILHBIE HAOMIOAEHUA CAeayeT JONO-
HSTb Pe3yNbTaTaMi BU3YaJbHBIX MPeanaBOIKOBBIX H NOCJIENAaBOAKOBBIX 00CHe-
JNOBaHMI COOPYKEHHUI, JaHHBIMU BHEOYEPEAHBIX 00CTIEN0BAHUN, BLITTOIHAEMBIX
nocie 3eMJIETPACCHUM, IUTOPMOB, YParaHoB U APYTUX 3KCTPEMAJIBHBIX COOBITHI,
B TOM YHUCJIE ITIOBPEKIECHUU U OTKA30B.

2.6. B cocTaB MHCTPYMEHTANbHLIX HAOTIOACHUH BXOAAT re0I€3NYECKHE U
TeJIEMEeTPUYECKUE METOABI H3MEPEHUH. | e0ne3uYeCKAe METOABI BKIIIOYaOT: re0-
METPHUYECKOE, TPUTOHOMETPHUYECKOE U IHIAPOCTAaTUYECKOE HUBEIUPOBAHUE, OC-
HOBAHHO€ Ha U3MEPEHUAX BLICOTHBIX OTMETOK M NPEBBIIIECHUH, PACCTOSIHHA MEXTY
reoe3NYECKMMM 3HAKAMH; TPUAHTYIISLIMOHHLINA, POTOrpaMMETpUUECKUA, CTBOP-
Hbiif, KOMOMHUPOBAHHBIK W apyrue meroanl [I1- 648, 2, 5, 11, 18, 19, 22]. Ha-
ONI0/ICHUSA 33 MOCIOMHBIMHU OCaKaMH TeJla IMIOTHHbBI U e (OpMalMsIMH OCHOBA-
HUA MOCYT BBLIHOJIHATBECS C MOMOWIBIK TENEMETPUYECKUX (AUCTAHIUOHHBIX)
CpeACTB KOHTPOJIA, HaTIpUMep, Ha Da3e NaTYUKOB JIMHEHHBIX MEPEMEILIEHUH CTPYH-
Horo tuna ILUITIC-320 (160) n npyrux npubopos.

2.7. OCHOBHBIM COBPEMCHHBLIM METOAOM MHCTPYMEHTAIbHBIX HAONOLE-
HUIA 3a OCaJIKaMM IJIOTHH ¥ OCHOBAHMM B YCHOBHUSX OTHOCUTEJILHO POBHOIO JIaH-
nadTa SBISETCS METOA FreOMETPUUECKONO HUBEIIMPOBAHUA BLICOTHRIX 3HAKOB,
COCTaBJIAIOIUIMX M'€OAE3MYECKYIO OCHOBY B PAOHE PACTIONIOKEHUS COOPYKEHUH.

2.8. T'eone3nueckas BbicoTHasA ocHOBa (I BO) no/mkHa BKITIOYATD [JIaBHYIO
1 pabouyylo OCHOBWLI, IPEAYCMOTPEHHBIC IIPOECKTOM I'COAE3NUECKO-MapKIIEHAED-
ckux pabor. I maBHas reoAe3nyecKas BHICOTHas OCHOBA NpefHa3HaYeHa 11 o0ec-
IeYCHUA HeOOXOOUMOM TOYHOCTHU U3MEPEHUM TpH Iiepeaye OTMETOK BHICOT OT
OMOPHOH INeOdE3HIECKON CEeTH Ha padouue perepbl ¥ KOHTPOJBHBIE BBICOTHLIE
MapKH B IUIOTHHE U ocHoBauuu. I maBHas I BO runpoysna, onpenensemas Ha 0aze
CIEHAIBHBIX TEXHHYECKMX PACY€TOB, BKJIIOYAET CETh 3HAKOB, IPUBI3AHHBIX HE
MEHEE, Y€M K OBYM penepaM HiIU MapkaM [oCydapCTBEHHOINO HHUBEJIHUPOBAHUA
BLICIIIETO Kiacca. ADCOMIOTHEIE OTMETKH BRICOTHBIX 3HAKOB IMaBHOHU | BO ru-
poy3Ja clienyert onpeaenars HuBeauposanueMm lI-111 xiaccos [11-648, 5].

Pabouas reome3mdeckas BbICOTHas OCHOBA JOJKHA COCTOATH U3 CETH Pe-
NMepoOB M MapoOK, NMpeAHa3HaYE€HHBIX IJId nepeaadyy padoumnX BEICOTHBIX OTMETOK U
I KOHTPOJIS 0Cal0K IJIOTUHBI, OCHOBaHUS, YUACTKOB CONIPSHKEHUH U IIpuiera-

IOIIEH TEPPUTOPUM € TNOMOIIBIO HUBenupopanus 1o II-IV knaccaM TousocTu
[I1-648, 23].
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2.9. Ilenen vavanoM HaOMWAEHWH 3a 0caikoi MIOTUHE!, 1eQopMalnsIMu
OCHOBaHUA H OTKOCOB reoae3udeckast OCHOBa (I1oce e€ pealv3aumy Ha MECTHO-
CTU B COOTBETCTBHUM C NMPOEKTOM) NOMKHA ObITh MepenaHa HCIIONHUTEISIMAU 110
aKTy 3aKa34uMKy (W4 BiIaLENbly COOPYKEHMA) CO BCEW HEOOXOAUMOH JOKYMEH-
TalyeH, BKIIIOYAIOLICH MIaHOBbBIE CXE€MbI PACHIONOMNEHNA, a TAKKE KaTajlor Koop-
OUHAT X BBICOT pa3MeEllEeHUs 3HAKOB M MYHKTOB, KOHCTPYKTUBHbBIE YEPTECHKU U
MCITOJIHUTEIbHBIE CXEMbI YCTAHOBKU NJIAHOBO-BbICOTHLIX 3HAKOB, PACYEThHI, OT-
BCYAIOIHE 3aNaHHOW TOYHOCTU UBMEPEHUH U T.1I.

l eone3ryeckue 3HaKM U NMYHKTH! JOJIKHbI ObITH NPOMapKUPOBAHEB] U 3a-
[IUIIEHBI OTPaXKIEHHUAMH OT MOBPEXACHUA MexaHudMamu. Tloaxoas! K 3Hakam
CIIEAYET PaCYUCTUTL OT CTPOUTEALHOIO Mycopa ¥ 00€30MacHuTh.

2.10. Insa BbINONHEHUS HATYpPHLIX HaOMIOAEHHHA noapas3ae/ieHUe-NCIo)-
HUTEINb JODKHO OBITH 00€CIeYeHO HeOoOXOAUMMBIMH NPUOOpaMU U YCTPOMCTBA-
MU, COOTBETCTRYIOMUMU 0 CBOUM TEXHUUYECKHUM XapaKTEPUCTAKAM YCIOBUAM
NOJTYYEHHUA 3aJaHHOW TOYHOCTH HAOJIOAEHHIA.

[Ipy caMOCTOATEIBLHOM BHINIOJHEHUN HAONIOACHUH re0Ae3NUECKUMH Me-
TONAMM TeoJle3nueckas ciayxba ruapoysnia Wiiv periOHalIbHON SHEPreTHUYECKOM
CUCTEMBI 10 Hayajsa padoT AOKHA pacnojiaraTh COOTBETCTBYIOIHUMU UHCTPY-
MEHTAMH M U3UCIHUAMM, BKIHOYAKOIIMMU HUBEIUPBI, TEONOJMNTHI, CTAHAAPTHLIE
pPEeVKHY, WITAaTURBL, PYJIETKH, MEPHLIE JIEHTHl U TIPOBOJIOKH, KUNPEreau U APYFHUE
ApUOOpPHLI.

JIns HabnrogeHuit 3a ocaakaMu ¥ aehopMaludsiMH TPYHTOBLIX IUIOTHH C
[TOMOILIBKY YCTPOWCTB TENEMETPUYECKOIO (AUCTAHIIMOHHOIO) KOHTPOJIS HEOOXO-
OUMBI npeodpa3zoBaTeny JUHEHHBIX NnepeMeleHuit cTpyHHsie tuna IJITC-
320(160), mepuonomMepsl upoBele nopraruHsie 11111-1, koMmMmyTaTopsl mpe-
oOpazoBareneit KI1-24, nByxnpoBoaHbie 1 MHOTOXUIbHBIE KabenH, Opyrue co-
OTBETCTBYIOLIUE NPUCHOCOONICHUS.

2.11. JJo rayana HaGMOAeHUHN MoApa3AeieHue-UCOIHUTENL padoT noii-
KHO OBbITH 0Gecrneueno HEOOXOAUMOH HOPMATUBHOH, METOAUYECKOM U TEXHUYEC-
KO¥ JINTEPATYPOH MO BOIPOCAM I'eOAe3UYCCKUX U TEIEMETPUUYSCKUX Habnmmone-
HUH Ha TUAPOTEXHUYECKHUX coopykeHMAX. K Havamy HabmoneHuit JOKHBI ObITE
M3roTOBJICHEI pabodue KypHaJbl reoe3ucTa i Habmoaarens 1o TeaeMeTpuyec-
koit KMA, BenoMocTu HaGa0AeHU i, BEIOMOCTH NEPBUYHON U BTOPAUYHON 0Opa-
OOTKHW NaHHBIX U3MEPEHUI,

2.12. HarypHeie HaOmoaeHms 3a ocagkaMu ¥ aepopMaluaMH JOMXKHbI
BBIITOJTHATLCS B COOTBETCTBUH € [IporpamMmMoit HaOMIOAEHHN, BXOASIIEH B COCTAB
HPOEKTA NJIOTUHKI, B clyuae KOHCTPYKTUBHBIX U TEXHOIOTHYECKUX U3MEHEHUH
COOPYXEHHA B XO/IE€ CTPOUTENLCTBA WJIM OTMEYEHHBIX HEONAronpUsTHLIX TEH-
AEHLWH B ero padoTe, HE 0TBEUYAKIUMX [IPOEKTHLIM rnpeanockinkam, [Iporpamma
HaOIIONEHUN N0MKHA OBITL OTKOPPEKTUPOBAHA C NMPUBICUEHUEM ITPOCKTHOM UK
CIICLiUaNnM3MPOBAHHON HAYYHON OplraHh3ailii.
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[Tporpamma HaOMOAEHWH JOJKHA BKIIFOYATE 3aJa4i ¥ COCTaB HaOIOae-
HUH; niepeuedb M KOOPAWHATBI KOHTPOJBHBIX HAOMIOLATEeNbHBIX CTBOPOB M OT-
JENBHBIX M3MEPHUTEIIBHBIX TOYEK B IIpeaenax rpaHHL INIOTHHbBI M NPHJIeraroLe
TEPPUTOPHHN; UCITOJIHUTEIBHBIE CXEMbl PasMELIEHHU PENepoB, MapoOX U NpYyrux
reoIe3N4eCcKUX 3HAKOB, TENEMETPUYECKUX NPUOOPOB, KOMMYTATOPOR, JIMHUIA
KOMMYHMKAIIM¥ B KOHTPOJILHEIX CTBOpPaX, U3MEPUTEIILHBIX TOUKAX U Ha NpUjera-
JoLUEH TEPpUTOPUH;, KOOPIVHATH! U HAYAJIbHBIE OTMETKH YCTaHOBIEHHBIX MTPUOO-
POB U YCTPOICTB; METOJMKY N3MEPEHHH 0CaIOK ¥ AeopMaLlvii; NEPHOAUTHOCTD
UKJIOB U3MEPEHU Ha Pa3MYHBIX CTAOUAX BBOJA B OKCIUIyaTallUl0 U 3KCIU1ya-
TalldM fUIOTHHBI, (POpMbI paboyUX )KypHANOB U BEAOMOCTEN HADIOAEeHUI; POp-
MBI TIpeJICTaBICHUs (IEPBUYHOMN M BTOpPUUHOU 00paboTKM) pe3yJIbTaTOB U3MEpE-
HUH; nipenesbHbIC (KPUTEPUAIIBHBIE) 3HAYCHHUS OCAJ0K TUIOTHHL! B AedhopMaunm
OCHOBaHH4.

B 3aBUCHMOCTH OT Xo[a Je¢opMaliuii, COCTOSHHSA COOPYKECHHUSI U XapaK-
Tepa ero u3MeHeHus Bo BpeMeHH {Iporpamma HabnroneHui 3a ocaakou, aedop-
MalMsIMM U APYTUMHE II0Ka3aTeIsiMK pa0O0Th! MJIOTHHBI MOXKET NOABEPrarbCs KOpP-
PEKTUPOBKE.

2.13. U3amepenus ocagok IPYHTOBOU IUIOTHHBE M AedopMaluil OCHOBA-
HUSA AOJKHBI NPOU3BOAUTHCS BICOKOKBAM(PMUIUMPOBAHHBIMUA HHKEHEPAMY U TEX-
HUKAMU-TEOOE3MCTAMM. AHAINU3 U MHTEPIIPETAUUS JaHHBIX U3SMEPEHMM, a TAKXKE
OLIEHKA NOBEACHUS OOBEKTOB HAOMIOAECHHS JOMKHLI BHIOIHATHECA TEXHUUECKHU
[IOATOTOBJICHHBIMM K JAHHOMY BUAY paboT MHXXEHEpAaMHU ¥ TEXHUKAMU-TUAPO-
TEXHUKAMH4 NOJApa3AeIeHUA TEXHHUECKOro KOHTPOJIs 00bexTa. TexHuyeckas moA-
FOTOBKA BKJIIOUAET WU3YUECHHUE MOHATHHA, NPUYMH U NOCIeACTBUAM (Onaronpusar-
HBIX M HEONAronpHATHBIX) Ae(GOPMALHii TIIOTHHBI 1 OCHOBAHHMS; O3HAKOMIICHHE
C IIAHOBOM W BBICOTHOM OCHOBO# 00beKTa, KOHCTPYKIIASIMU IPUMEHSIEMBIX TTPU-
OOpPOB, YCTPOMCTB U CHCTE€M; U3YUECHUE MCHONHUTEJIBHBIX CXEM Ha YCTAHOBKY
NPHUOOPOB U YCTPOHCTB, 0COOEHHOCTEN YCIOBUM paboThl Kax 1010 Npudopa; npu-
00peTeHHE NMPaKTHYECKUX HAaBbIKOB NMEPBUYHOM U BTOPUUHONH 00pabOTKH pesyIib-
TATOB M3MEPEHUH, BBISIBIEHUA U OTOPAKOBKH ABHO OLIMOOYHBIX JXaHHBIX, HABbI-
KOB 3JIEMEHTApHOI OLEHKH 3aKOHOMEPHOCTH XOAa OCaAkH U nedopmaumii Bo
BPEMCHH, AMIPOKCUMALIMY JAHHLIX HAOMIOACHNN MaTeMaTHYECKHUMU (pyHKLIUS-
MU, CPABHCHHUS C PACUCTHBIMU M KPUTECPHAJILHBIMHY MOKA3aTEIAMU, ONIPEAEICHUA
OITACHBLIX TCHACHIMH B pa3BUTHHU OCAN0K M AehopMavii; NoApOOHOE N3yUueHHe
OCHOBHBIX IOJIOXKEHUN HAcTOSIUX PekoMeHAalIui U pEKOMEHTYEMON JIUTEPATy -
pbl |11-648, 11-792-83, P11 34,21, 341-88, 10,12-14, 21].

2.14. [IpoBepka KauyecTBa NOATOTOBKH 3KCILTYaTallMOHHOTIO MEpcoHama K
BBITOJTHEHWIO HAONIOACHUNA OPOU3BOOUTCA IIYTEM COAYH 3a4€Ta PYKOBOIUTENIO
NoApa3AeNeHMs TEXHHUECKOTO KOHTPOJIS WM CIEIMAIbHON KBAIM(PUKALTMOHHOII
KOMUCCHH.
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B cocTaB 3a0a4 no NOArOTOBKE IKCIUIyaTallOHHOTO nepcoiiana peKOMeH-
IyeTCs BKAKOYATh OCBOECHHKE padoThl Ha NepcoHanbHbIX DBM, B TOM 4HUCIIE Ole-
pauMy BBEACHHS, XpaHEHHUs, 0OpabOTKH AaHHbIX HATYPHBIX HAOMIONEHUH, OLEH-
KW COCTOSIHUSt COOPY/KEHHSA MO 3aKOHOMEPHOCTH Pa3BUTHS U NPOFHO3Y AePOpMa-
LW, a TaKXKe NPOBEAEHUE CTAXKUPOBOK K aTTeCTALMK NEpCOHanNa B CIeUHaIn3U-
POBaHHbLIX OpraHU3auHaX.

3. AINMAPATYPA U UHCTPYMEHTAI AJISd NPOU3BOICTBA
HABJIOAEHUHN 3A OCAJAKAMHU U AE®POPMALIUAMMU

3.1. V3MepeHus 0CagoK TPYHTOBLIX IWIOTHH, Ae¢hOopMaliid UX OCHOBAHUH
U OTKOCOB CJEAYET BBHIMTOIHATH C NOMOMUIBIO Me0NE3NYECKON, TEIEMETPAUECKOHN U
APYTOM KOHTPOJLHO-U3MEPUTENILHON aniiaparypbl, NpubOPOB U UHCTPYMEHTOB,
BKJKOYAKOHIUX HUBEJIUPLI, TEONOJUTHI, MIJIAHOBO-BLICOTHLIE 3HAKHW, HUBEJIUPHBIE
peiiku, Npudopsl Al U3MEPEHUS PACCTOAHMM, LLENEMEpPbI, OTBECHI, ITPeodpazo-
BaTEJIM JTMHEHHBIX NepeMenieHnit u npyrue npubops! [[1-648, 3,4, 7, 23]. B Pe-
KOMEHIAUUAX MPUBEAEHBI JIMIIb KPATKUE CBENEHUA 00 OCHOBHBIX TUIIAX MU Xa-
pakTepuctukax KMA no nanHomy Buay BaOiroeHUHA. bonee noapoOHbIe CBEAE-
HUA MPUBEICHB! B CNPABOYHON U METOAWYECKOM IUTEPATYPE, YKA3AHHOU B IPU-
JJAraéMoOM CITUCKE HCTIONB30BAHHBLIX U PEKOMEHIYEMBIX NMyONMKauvi, u B lpu-
JIOWEHHUH.

3.2. Hugenuper — npuOOpeLl s ONpPEAEeHNsl NPEBLILIEHUN rEOMETPHU-
YECKHUM METOLOM C [MOMOIILIO YCTPOUCTBA, 00€CIIEUHBAIOILETO TOPHU3OHTANIEHOCTE
BU3UPHOIO JIyya B polLecce U3MEpPEHUi |3, 6].

B 3aBUCHMOCTH OT THIA Y KJIaCCa HUBEJUPOBAHUS PAJTHYAIOT HUBEIUPHI:

HI, H2, H3 (H —auBenup; 1,2,3 — KJ1acChl HUBEJIMPOBAHHUA ) - BBICOKOTOU-
HbIE HUBEJIUPHI A5 HUBenupoBox nuHuit I, 11 u 11 knaccos;

HC2, HC3, HC4 ~ TouHble HUBEAMPHI ¢ KOMIIEHCATOPAMH i1 HUBETUPO-
Bok nuuui I1, 111 n IV knaccos;

HT n HTC — HuBenupsl A4 TEXHUUECKOIO HUBENIUPOBAHNA;

HJIC — nuBenup ¢ HakJIOHHBIM JIY4OM BU3HPOBAHUA IJISI TEXHUUECKOTO
HUBEUPOBAHMS.

3.3. Teooonumsr — reoge3vyeckue NpHOOPLI I U3MEPEHUS MOPU30QH-
TaJibHBIX ¥ BEPTUKANLHBIX YIJIOB. T€0N0NHUTHI KIACCUPUUUPYIOT MO CBOUCTBY OC-
HOBHBIX OCEH, TOUHOCTU NPOBOUAUMBIX UIMEPEHWH U JIPYTAM KPUTEPHAM. B 3a-
BUCUMOCTH OT YCTPOMCTBa ocel NMMOa (rOpU30HTANILHOIO W BEPTUKATIBHOIO YT-
JIOMEPHBIX KPYTOB) TEOACHAUTHI PA3NCISIIOT HAa IMPOCTOH, NOBTOPHUTEILHBIA U ¢
IOBOPOTHLIM JTUMOOM.
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3.4. IIpubopuvi Ona uzmeperust paccmoanu BKIOYAIOT LITPUXOBBIE MED-
HBIE JIEHTH! AJIHHOM 10 50 M; usMepurTenbHbIC pyaeTku AIHHON 0o 100 m; Mep-
HbIEe TPOBOJIOKH IIMHOM 24 1 48 M; CBETONATBHOMEDHI MEKTPOMArHUTHbIE Ma-
noro (no 2-5 kM), cpeadero (10 15 km) u 6oasworo (10 50 xm) paguyca neu-
cTBUs. [lorpemHocTs U3MeEpeHus PacCTOSHUM CBETONANILHOMEPAMM MaNoro pa-
auvyca coctarnaeT 2-20 MM, Takue npubopsl MOXHO YCTaHaBIUBAaTh Ha CTOMKHU
CEPUHHBIX TEONOJHUTOB HIIM CaMOCTOATE/bHYIO NMOACTABKY. lIpyuMeneHue aanb-
HOMEPOB-aBTOMATOB MO3BOMAAET NPOLIECC UBMEPEHUNA U BLIYNCIIEHUNA OKOHYATETb-
HOM JJIMHBI U JIPYTHUX JAHHBIX BBITIONHATE B ABTOMATUYECKOM PEXUME padOThI.

3.5. Ilpeobpasosamenu nuneiinvix nepemewjenui cmpyHuovie muna IIJI1C-
320(160) — IMCTAaHUMOHHBIE EKTPOMarHUTHbIC TPHOOPSHI 11 HAbMIOAeHMI 3a
TOCAOMHBIMYA OCaikamMU U Je(dpopMalyaIMy IPYHTOBLIX IUIOTHH ¥ OCHOBAHHW B
YCJIOBUAX OJHOOCHBIX B3aMMHBIX JUHEMHBIX NepeMeEIUEHHH UX MIeMeHTOB (yua-
CTKOB) B npexefax 160-320 MM. IIpu ycranoBke rnpubopsl ¢ NTOMOIIBIO ABYXITPO-
BOIHBIX U MHOTOXXMIBHBIX Kabesiel B pe3HHOBOM 000JI04KEe COSTHHSIOT C KOMMY -
ratopamMu npeodpaszosareneit KI1-24 unm ueHTpanbRbIM U3MEPHUTEIbHBIM MYHK-
TOM. M3MepeHnst nepeMelieHU BLITIONHAKT ¢ MOMOIBIO UGPPOBOro NMEPUOAO0-
Mepa Tuma [TLII-1.

3.6. Husenupnvle petiku — npudopsl AJId ONpeAeSIeHus NPEBBILICHUHA U
0CaZIoK MpY HUBenupoBaHuu [I11-648, 5, 6, 23].

B npakTUKe CTPOUTENLCTBA W IKCIUTYyaTAllMd TMAPOCOOPYKEHUH NMpHUME-
HAIOT HUBEJIMPHBIE PEUKU C UHBAPHOM MOJIOCOX MIHHOM N0 3 M U CNIELHAJIBHEIE
pPENKY ISl TOMELIEHUH (IIOTEPH, rajgepen) IIMHOM 10 2 M: ITOABECHBIE, ITOABEC
HbI€ MArHUTHBIE ¥ CTAHIAPTHHIC. |

3.7. Husenupnvie zeooezuueckue 3Haxy — 31EMEHTHl BBICOTHON OCHOBBI,
NpeaHa3HAYEHHBIE 1J19 COXPAHEHHUs HA MECTHOCTH TOYEK C U3BECTHBIMU BBICOTA-
MM M BBINOJHEHUS HAOMIONEHUH 33 0CaJKaMHU I'PYHTOBBIX IUIOTUH, OCHOBAHUM 1
OTKOCOB.

B 3aBUCUMOCTH OT HA3HAYEHUA pa3auyaroT:

3HAKH [TIABHOU Me0Ie3M4e€CKON BBICOTHOU OCHOBBI — UCXOHBIE U pabouue
penepsl, OTMETKU KOTOPBIX ONPEAensroT HuBenupoBanueM I v I1 knaccos [17,
23];

3HaKU padouelt reone3nueCcKoi BLICOTHOM OCHOBBI, BKJIIOYAIOILINE MapKH
U pENnepbl, YCTAHOBJICHHBIE B COOPYXKEHUH, OCHOBAHMHU M OTKOCAX (OTMETKH OIl-
penensaroTes HuBenupoBanueM 11, 111 v IV knaccos);

BBICOTHBIE 3HAKU NI OITOJIZHERLIX U 00OBANOONACHBLIX YYACTKOR IPYHTO-
BbIX IIJIOTHH, OTKOCOB [IPUMBIKAQHUI U OOPTOB.

3.8. Hcexoonvie penepor ciyXKar AJst JJIUTENBHOIO COXPAaHEHUS U3BECTHBLIX
NOCTOSIHHBIX OTMETOK BBLICOT TOYEK B YCTOMUMBLIX IPYHTAaX 3a NpeaejaMu 30HbI
BO3MOXXHOM Je(opMaLiyy. B 3aBUCUMOCTH OT YCJIOBUMH paclOJIOXEHHUS U pellbe-
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tha MECTHOCTU UCXONHEIE Dertepkl MOTYT OnITE TpyOuatoro tuna (/119 NPOYHbIX
CKaJIbHBIX NOPOXN) YU NIYOUHHOTO THIIA (TP NTYOOKOM PacroiO)KeHUH KOPEHHBIX
[10pOJ, NPUIOAHBIX IJif YCTAHOBKH SIKOPA penepa).

3.9. Pabouue peneper npepHazHaveHbl IS [ePENady BbiCOTHBIX OTMETOK
OT UCXOJHOM re0fe3MUECKON CETH Ha KOHTPOJILHBIE BbICOTHBIE 3HAKH B IUIOTHHE,
OCHOBAHHUH H Ha OTKOCaX.

B 3aBHCHMOCTH OT ¢rOCOO0B YCTAHOBKHU PA3NIMUAOT peneprl 1J19 CKalb-
HbBIX OCHOBAHMI U penepsl A8 OCHOBAHUM U3 MATKUX IPYHTOB TPYyOYaTOIo THIIA,
YCTaHaBJMBaeMbIE MPU TTOMOLIN OYPERUS WU B KOTJIOBAHE.

3.10. Koumponsusie mapxu (penepul) 1 UIMEPEHUA 0CaJOK IPYHTOBBIX
IUTIOTUH, UX OCHOBAHUM U OTKOCOB B 3@aBUCUMOCTH OT DIYOMHBI 3aJ10KEHUS TOoa-
Pa3aeisiiOTCs Ha MMYOUHHLIE U TOBEPXHOCTHBIE.

K yucny myOWHHBIX KOHTPOJIBHLIX 3HAKOB OTHOCATCH YHUBEPCANBHBIN
MYOMHHBLR perep KOBCTpykumu [IpokTopa ¢ NOBbIIIEHHON TOUHOCTBIO U3MEpe-
HUS 0Canok, MyOWHHasA TpyOyarag Mapka, 3axknajibiBacMas B OypOBY10 CKBAXU-
Hy WIH B ypQ, rmyOuHHAas xejie300eTOHHAS TUINTA - Mapka Ha IpeABAPUTENLHO
MOArOTOBJICHHON ONOPHOM XKeIe300€TOBHOH MINTE.

[ToBepXHOCTHAsA IPyHTOBAs MapKa YCTAHABIIMBAECTCA Ha INIYOHMHY HUXKE
1yOMHBI TPpOMEP3aHus IPYHTA U IpEeHA3HAYCHA i U3MEPEHUN 0Ca 10K MMOBCp-
XHOCTH f‘pyHTOBbIX IUTOTHH, OTKOCOB MJIM JAPYTHX COOPYKEHUH.

1 NI3BMEPEHUMN 0Cag0K OETOHHBIX 3JIEMEHTOB IPYHTOBBIX IJIOTHH B 3a-
BUCHMOCTH OT TIOJIOKEHUSA M3MEPAECMON TOUKH Pa3yinyaloT: CTEHHbIE MAPKU 3aK-
PBITOrO M OTKPBITOIO TUMNA; IULIUTHBIE MAPKH, pacnonaracMele Ha yOuHe 5-8 cM
OT IOBEPXHOCTH XENE300eTOHHOM ‘TUIMTH! M 3aLUMINEHHLIE 3aBUHUYMBAIOLICHCS
KPBIIIKOM; LIOKOJIbHBIE MApKH, YCTAHABJIIMBAEMbIE HA OETOHHOM WX IPAHUTHOM
[IOBEPXHOCTH 3a MpeAcaMu YYAaCTKOB TPAHCIOPTHOIO MM MEHIEXOOHOTO JIBH-
KCHUA.

3.11. Konmponvheie goicomusle 3HaKu Ha NOBEPXHOCTH OITOJIZHEBBIX HIIH
OOBAJIOONACHLIX YYACTKOB JJIM Cliyyas MOTCHLUMAJIBHO HEYCTOMYHUBOIO YUacTKa
(IJIOTHHBI) BbIMOJHAIOT B BUAEC OTPE3KOB TPYObl UM apMaTypbl, 3aBEACHHBIX Ha
aHe wypda B ClIoi 6€eTOHA MM YCTAaHOBJIEHHBIX B 6eToH. OCHOBaHue wypda
pacnonoxeHo Ha 0,5 M Huxe riyOHHBI CE30HHOTO nmpoMep3aHus rpyHTta. [lns
HAOMIOACHUH 3a OCaJKaMH ABWXYLINXCS MacC FpyHTa B paioHax ¢ HE3Ha4YH-
TeJILHOM ITyOHHOM NIPOMEP3aHus MCIIONb3YIOT CTEPHKHHU U3 TPYD, apMaTyphl HIIH
CBaM U3 JiepeBa, 3a0HMBaeMble BEPTHKANTLHO Ha rmyouny no 0,6 — 0,9 m.

3.12. IInanoewie sHaku, UCHONBL3YCMBIE LIS ONMPCACICHHA TOPHU3OITANIL-
HbIX Ae(QOpMaLUi, TAKXKE MOAPA3ALCTHAIOT:

Ha UCXOJIHbIE, YCTAHABJIMBAEMbIE 3a NPEAETaMu 30HbI BO3MOXHBIX Aedop-
MalUMHd B YCTOUUHMBBIX I'PYHTAX;
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Ha paboyue (ONOpPHEIE), pacnonaraeMeie BOJIM3U UCCIeayeMOro o0beKTa
Ha0JFOJeHUH B 30HE BO3MOXHbBIX AchopMaldii NOpoa Uil U3MEPEHUIN rOpHU30H-
TaJIbHbIX Ae(popMaUMH KOHTPOIBHBIX ITYHKTOB;

Ha KOHTPOJIBEHbIE, 3aKJIaAbIBAEMBIE B XapaKTePHbIE KOHTPOJIUPYEMBbIE CTBO-
Pbl COOPYKEHUS WK OEPErOBOTO CKJIOHA.

3.13. [Tuxemnvle 3Haxku TIpeAHA3HAYEHBI I 0003HAYECHUM pacCTOAHUM
110 JUIMHE IPYHTOBBIX IJIOTHH U PACIIONaratoTCsa 1o OCH COOPYKEHUHA, BAOJIb OpOB-
KA OTKOCOB, O€pM WM MOJOMIBEI HU3OBBIX OTKOCOB.

3HaKM-yKa3aTeJu NPUMEHAIOT I 0003HAYECHUS MTOJIOXKEHUS OCEH IJIOTH-
Hbl ¥ JIDYTHX COOPYXEHUI, MECT UX NOBOPOTA, NOJOKEHUI CKPBITBIX B I'PYHTE
WK TIOJ BOJIOM KOHCTPYKTHUBHBIX 3JIEMEHTOB IJIOTUH U JAPYTUX YCTPOMUCTB (ape-
Ha)Xel, dKpaHOB, KPEMJIeHUN U T.II.)

4. OCHOBHBIE MPUHIUNBI PASMEIIEHUSA ITPUBOPOB
IS UBMEPEHUS OCAJIOK M JIE®OPMAIIUIA.
TEXHUKA YCTAHOBKH

4.1. PazMenreHue reoAe3nueCKNX 3HaKOB U APYTHUX KOHTPOJIBLHBIX NMpUOO0-
POB HA y4acTKaxX W 3JIEMEHTaX IJIOTUHbLI, B OCHOBAHUY W NPHIETaOLICH Teppu-
TOPHUM BLITTOJHSIOT UCXOISI U3 YCJIOBUM NONYYEHHs Haubdojee NMoJaHOM U J0CTO-
BEPHOU VH(POPMALIMK O BEJIMUNHE U paACTIPEUENECHUM 0CANOK IPEORS 110 €10 JANIH-
He (NMpoJIoSIbHAasA ocajka), 00 ocajkax OCHOBAHUS U COOCTBEHHO TeJiad MJIOTHHBI,
00 ocajikax NIOTHHBI B IPUMBIKAHUAX K YCTOAM M OOpTaM KaHbOHA, O aedopMa-
MSX NOoNepevyHoro npoduias niaoTHHLI (MonepevyHas ocajka) U aedopMalusx
BO3MOXHOI'O BBITIOpA IPYHTA OCHOBaHUS y nogowBkl coopyxeHusn |PJI 34.20.
501-95, BCH 43-71, 10-14, 17].

4.2. KonruecTBO M pacroNioKeHUE NTPpUOOPOB LIk U3MEpPEHUs Jiehopma-
LM ONIPENENAOTCS KIAaCCOM KallUTAJIbHOCTH NVIOTHHBI, €€ KOHCTPYKTUBHBIMU U
TEXHOJIOTHYECKUMHU OCOOEHHOCTAMMU, HHXXEHEPHO-TEOJIOrMYECKUMY, CEUCMUYEC-
KAMH, KIUMAaTUIECKUMHU U JPYTrUMH NPUPOAHBIMU YCIIOBUAMHU CTBOPA U palOHa
TUAPOY3Ja.

4.3. OynoamenmanvHvie (UCXOOHBIE) penepyl, BXOMAIMUE B BHICOTHYIO
OCHOBY IUIOTUHBI, pacnojiararoT 3a IpeAciaMu 30HBl BOSMOXKHBIX AchopManuii
KOPEHHBIX NMOPOA, MPOUCXOASIIIUX B PE3yIbTaTe CTPOUTEIBCTBA THIPOCOOPYXKeE-
HUW U HANTOSHEHUS BOAOXpaHWIMINE. bojiee npeANOUTUTENILHO HX Pa3MellaTh Ha
BbIXOAAaX KOPEHHBIX, IPEHMYLUECTBEHHO CKAJIbHBIX MOPOJ, PACIIOJOXKEHHbIX Ha
HE3aTOIIAEMbIX OTMETKAX B TOUYKAX, YAAJIEHHBIX OT OMOJ3HEBBIX U KapPCTOBBIX
YYACTKOB, MECT TEKTOHUYECKHUX PA3JIOMOB U I'PYHTOB, CKJIOHHBIX K [TYYEHUIO WIH
ocankam. 1 sKCIulyatallMOHHbIX HAOMOASHUM 3a INIOTUHON U IPYTUMHU COOpY-
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KEHHAMKE QYHAAMEHTabHBIE pernephi CIeAyeT NMPHBA3biBaTh K ONHKAHILIEMY
byHnaMeHTanbHOMY penepy I'ocynapcTBeHHOM ceTH HUBenUMpoRaHueM | Kitacca.

4.4. Pabouue penepor, NpeHa3HAYEHHbIE 1S Nlepeaayy OTMETOK OT (PyH-
HAMEHTAJIbHbIX PENEPOB K COOPYHEHUID, PACIIOIAralOT HA PACCTOSHUN HE MEHee
500-800 M OT MIOTHUHBI ¢ COOMOACHMEM TPEOOBAHUH K NOJIOKEHUIO DYHIAMEH-
TajgbHbIX pernepoB (11.4.3). OTMETKH pabouux penepor ONpeacadioT oT PyHa-
.MEHTaNbHbLIX (MCXOAHbLIX) penepoB HUBeAUpoBaHueM Il kitacca U nepuoaHUECcKy
KOHTPOJIHPYIOT.

OCHOBHLIM YCIIOBHEM pa3sMELIeHUS PyHAAMEHTallbHbIX B PabOUYUX pene-
POB sABasAETCA obecrneueHue CTadUJIbHOCTH abCOMOTHLIX OTMETOK BO BPEMS 3KC-
yaranuy rugpoysna.

4.5. I1osepxnocmuble Mapxu, UCTIONb3yeMbIE 71 KOHTPOAS aedopMalui
[IJIOTHHbI, OCHOBAHMA W MpUJIECraloIlei TEPPUTOPHH, PA3MEINAIT NMperUMyLIe-
CTBEHHO B NPOAOJBHBIX H MTONEPEYHEIX CTBOPAX, PACHOJIOXKEHHBIX TapalICNIbHO
M ONEPICHAUKYIAPHO K OCH COOPYKCHHS.

4.5.1. [1oBEpXHOCTHBIE MAPKH, YCTAHOBIIEHHbIE B MPOAOJILHBIX HAOII0Ha-
TEJLHBIX CTBOPAX, NPEAHa3HauYEHb! JJi13 KOHTPOJIS 3aKOHOMEPHOCTH OCaAKHU IUIO-
THHBI TI0 €€ IITUHE, OTHOCUTENRLHRLIX CMEIIEHUH MeX Ty OOKOREIMUA NMDUIMAMU U
[IPOTUBO(PUIIBTPALYMOHHBIMY 3JIEMEHTaMH, Ae¢OopMalldil BRITIOpa OCHOBAHUA 3a
MJ0TUHOH. KONUYECTBO NPOACILHBIX CTBOPOB H MAPOK B K&XKJA0M CTBOPE 3aBU-
CUT OT KOHCTPYKIIMH TUIOTUHBL, €€ PA3MEPOB U re0JIOTHUYECKOr0 CTPOEHHMS OCHO-
BaHWSA U OOJDKHO COCTABISATH:

B OJHOPOAHBIX TUIOTUHAX — HE MEHEE OJHOI'0 CTBOPA, PACIIOJIOKEHHOIO
BIOJIb BEPXOBOH, HU30BOI OpOBOK, TMOO BIONbL OCH Tpebns (puc. 4.1, a),

B [JIOTUHAX C TPYHTOBLIMM 3KpaHaMHU UM BOLOYIOPHBIMHM BEPXOBBLIMHU
pU3MaMM — HE MEHee ABYX NPOJIOJIBHBIX CTBOPOB, paclojiaraéMeIX Ha rpeOHe
BIOJIb OPOBOK BEPXOBOTO U HU30BOIO OTKOCOB (puc. 4.1, 6);

B IUIOTHHAX ¢ LUEHTPAJIBHLIM AAPCM MM AHadparMOi M3 CyNIMHKA WK
ac(panbTobeTOHa — HE MEHEE TPEX NPOAOJILHBIX CTBOPOB, KOHTPOJIMPYIOILMX OCal-
KU HaXONsALUMXCsl BO B3aUMOAECHCTBUM (BIJIOTH OO aBapUitHO-OMACHOro Harpgd-
KEHHO-A€(POPMHUPOBAHHOTO COCTOSIHUS ) BEPXOBOM U HU30BOH NPH3MBI K NIPOTH-
BO(MMIBTPALMOHHOrO 3JIEMEHTA U PACIIONOKEHHBIX BAOJIL BEPXOBOW U HU30BOM
OpoBOK rpedOHA U 10 rpedbuHro sapa wind guadparmsl (puc. 4.1, ).

4.5.2. IloBepXHOCTHBIE MAPKH, YCTAHOBJEHHbIE B NONEPEYHbIX HabM0Aa-
TEJIbHBIX CTBOPAax, NO3BOJIAIOT KOHTPOJIMPOBATH OCAAKH FPEOHS, OTKOCOB M OC-
HORAHUSA TNOTUHEL TEPPUTOPUU V OCHOBAHMUA MNOTUHE! CO CTOPOHL! HUKHETC
Obeda Ha XapPaKTEPHLIX U OTBETCTBEHHBIX YYACTKaX COOPYKEHUs, B TOM YUCTE

Ha pyCcaoBOM ydacTtke yepes 20-50 M, rae nnoTvHa UMEET HAUOOJIBIIYIO
BBICOTY M HAUOOJIBIIME 0KUJAEMBIE OCAIKU;
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Puc.4.1. PaaMeimeHue CTBOPOB MAPOK B I'PYHTOBLIX MIOTHHAX:

[-] — V-V — npoaonbHeie CTBOPsI mapok; 1-1 — 8-8 — nonepeunsie CTBOPH MApOK;

o0 - MApKH MOBEPXHOCTHBIE, A — rpaHHla dKpaHa, b — rpaHuLbl 4/1pa; B ~ BOJOXPAHUIINIIIE,

a — OAHOPOAHAsA IMI0THHA, O — IJIOTHHA C 3KPAHOM (BOJOYTIOPHOM BEPXOBOM NMPH3MOIA);
8 — IUIOTHHA ¢ AApoM (auadparMoi)
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Ha YYACTKaX 3ajeraHyus B OCHORAHMHM NNOTHHB! [IPOCIOSK CHILHO Aeop-
MHPYEMBIX UM PE3KO OTIWYAIOUIMXCS T10 CTPOEHHIO rPYHTOB (pHC. 4.2);

B MECTaxX Pe3KOro M3MEHEHMUs BbICOTHI MJIOTHHBLI Hal U3JIOMaMH JTIOBEPX-
HOCTH OCHOBAHUA,;

B CONPAXEHMAX NJIOTHHBI C BCTPOCHHBIMH MM TIPOJIOKEHHBIMH TOA HEH
OETOHHBIMHU COOPYXEHUAMH (YCTOAMU, TYHHENAMH, TPyOaMH M T.I.);

Ha 30HaMY TEKTOHUUYECKUX PA3JIOMOB U KPYTIHBLIX TPELIMH B OCHOBAHHH,;

Ha rpaHML@X Y4aCTKOB NJIOTHHBI, BbITIOJIHEHHBIX U3 Pa3HbIX MATEPHUAINOB,
a B ycnosuax CeBepa TakKe Ha IpaHULIaX CONpPsSKEHUS YYaCTKOB pYCJIOBOrO Ta-
JIUKa C MEP3JILIMH OEPErOBBIMY MaCCHBAMM;

Ha OEpPeroBhIX ¥ MOUMEHHBIX YYaCTKaX MJIOTHHBI TOCTOSSHHOTO PO U,
PACIOJIOKEHHBIX Ha MOJIOTUX Oeperax, CI0XECHHbIX OAHOPOAHLIMU Kay€CTBEH-
HBIMU I'PDYHTaMHU, yepes Kaxasie S0-100 M 1o 1aMHe COOpYyKEHUS,;

HaJ OCNabICHHBIMU 30HAMU TeJa MIOTHHBI, 00PA30BABIIMMUCA NTPU CTPO-
UTENIBCTBE (HEKAYECTBEHHBIM IPYHT C IbJAOHACHIIEHHBIMU BKJIKOUCHUAMU U T.I1.)
WU Hal BBLIABIIEHHBIMH pacyeTamMM M HaONIOAEHUAMU 30HAMU BO3MOXXHOTO Tpe-
LUMHOOOPA30BaHUS, XUMUYECKOH Cy( O3 U ap.;

B MEeCTax MOBOPOTOB IJIOTHHBI 1I0] yrom oonee 15°;

B TIPOMEXYTKAX MEX/Y YKA3aHHBIMU BbILIE XapPaKTECPHBIMU y4aCTKaMU
yepes 50-100 m.

Ha nporsxeHHbIX (B HECKOILKO KUJIOMETPOB) MJIOTUHAX PACCTOSIHUE MEXK-
oy MOTNEPEYHBIMU HAOIOAaTEeIbHLIMU CTBOPpaMU MOXKeT aocturars 150-200 M.

4.6. [1nst KOHTPOJIS 3a TOPU3OHTAIBHLIMUA CMELLICHUAMY (NEPIIEHAUKYJISAP-
HO OCH TUIOTHHAI) BBICOKMX MPYHTOBBIX IUIOTHH O0OPYAYIOT CIieUMANIbHbINA BU-
3UPHBLIA CTBOP, KaK NIPaBUil0, COBMEUIEHHBIA ¢ MPOA0JIbHBIM CTBOPOM 3a TIpe/le-
NaMH# Mpoe3Xen yacTu rpedus. Ilpu 3ToOM BU3MpPHBIE MapKH COBMELIAIOT C BhI-
COTHBIMHU INOBEPXHOCTHLIMUA MapKaMU, PACNONOXKEHHBIMU Ha IpeOHE, HU30BBIX
Oepmax M y NOAOUIBLI HU30BOTO OTKOCA.

BBLICOTHEIE U IIAHOBO-BLEICOTHBLIEC MOBEPXHOCTHLIE MapKU pasMeLlaroT B
TOUKaX NepeceyeHus NpPoa0IbLHbIX U TTOTNEPEYHbIX U3MEPUTENIBHbLIX CTBOPOB, KOrAa
o011eE KOTUYECTBO MAPOK COOTBETCTBYET KOJMYECTBY TOYEK II€PECEUEHUA CTBO-
poB. KaXxmasg MapkKa B YKa3aHHbIX TOYKaAX CJIYXUT OJJHOBPEMEHHO Ui U3MeEpe-
HUM 0CaZOK B MPOJOJILHOM M IOIIEPEUHOM HAIIPaBJICHUAX, a TAKXKE AJist UBMEPE-
HUN TOPU3OHTANBLHBLIX CMEIIIEHNH TIIIOTHHBI (pHc.4.3, a).

4.7. [ iybunneie mapxu 1)1 ONpeaeaeHusa NOCHONHBIX OCAA0K YCTaHABJIH-
BAKOT B MAaCCUBE T€JIa IUIOTHHBI U OCHOBAHHMM B IONEPEUHBIX CTBOPAX, MPUUEM HX
MJIAHOBBIE KOOPAVHATHI HE BCETNa COBNAAAKOT C PACHOJIOKEHHUEM [HOBEPXHOCT-
HbIX MapoK.

4.8. IlorepHsbl ¥ ranepey, pacnojlioXKeHHbIE B TPYHTOBLIX IIJIOTHHAX, OCHA-
ILIA¥OT MMOBEPXHOCTHBIMHU, OOKOBLIMHU M IN1YOUHHLIMM MapKaMi U1 OTIpeIeJIEH U
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Puc.4.2. Cxema pasMeruenus nonepedHsIX HabIOAATEABHBIX CTROPOB MApOK:;

H-XIIT — cTBOpHI Mapok; / — BORONPOHULIAEMELi CiI0H: 2 — TeKTOHHYECKas TPELUMHA; 3 — BPEMEHHSIH BOAOCOPOC, 4 — AJUTIOBHIL:
J ~ TEKTOHHYECKMH passioM; 6 — 30Ha poMep3arHs; 7 — BOAOCHPOC



Puc.4.3. CxeMa pasMeLiCHKs MapoK B FPYHTOBBLIX IIOTHHAX:

@ — Ha MOBCPXHOCTH W Y NOAOUIBAI YHACTKA [UIOTHHbI, 6 — B CMOTPOBO# WWaxTe;, g — a,...,6 — €,
5-~5,6~-6,7—7 —npoAOAbHBIC U MONEPEUHBIE CTBOPEI C MapkaMu; O — Mapka noBepxXHOCTHa,;

r MRS w nr T RAMWRTAN i Mk i H B A Kol Tis oI D T s T Y. ) 4 “. nr.'
: — 3BCHC WaXThi, A — MEpPKa B CMOTPROBOHM HIaXTC, & — NTCNROKCHING Y B
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ob1eli ¥ rnocnoiuoiM 0Caik OCHOBAHUS U Teja IJIOTHHBI. bOKOBbIE (CTEHOBbIE)
MapKH pasMemaroT 10 KOHLAM CEKLUHA (Y WBOB), NTYOUHHBIE - C M10J1a TIOTEPHEI B
TOUKAX, COBNAAArOLIHX C MECTOINONOKEHHEM NOINEPEIHBIX U3MEPHUTEJILHBLIX CTBO-
POB Ha MJIOTHHE.

BepTukansHble CMOTPOBBIE LIAXTHI B TENE IUIOTUH OCHAIAKOT MapKaMH,
yCTaHaBIUBAaeMBIMH Ha JHHULLIE U Y TOPLOB COCENHUX 3BEHBEB (puc. 4.3, O).

4.9. [ledopMaliiy 3eMHOH TIOBEPXHOCTH B paHOHE CTBOPa BHICOKOHAIIOP-
HBIX JUIOTHH NpU UX BO3BEACHUU U HAIIONTHEHUU BOAOXPAHMIIMIIA, CBA3aHHBIC C
00pa3oBaHUEM BOPOHKHM OCEIaHMs, GUKCUPYIOTCS [0 perepaM ¥ MapkaM, ycTa-
HOBJIEHHBIM:

no OeperaM BONOXPaHWIHILA,;

B HampaBJEHWAX, NEPNEHANKYISIPHBIX OeperaM BOOOXpaHWIUING OT 1-2
TOYEK Y Kaxxaoro oepera Ha 5-10 kM Br1yOb rOpHBIX MACCHUBOB;

B HampapJCHUMU OT CTBOpPA IUIOTUHBI BHU3 IO TCUCHMO peKkd Ha S5-10 kM.

4.10. HabmroaeHus 3a nedopMaltuaMy ONOA3HEH W MTOTCHUMAIBHO HEYC-
TOWYUBBIX MACCUBOB BHITIONHAKOT ¢ MOMOILIBIO CTBOPHBIX, IUIAHOBBIX U BBLICOT-
HbIX [€0JIE3UYECKHX 3HAKOR, PACTIONOXEHUE KOTOPBIX NPEABAPHUTEILHO YCTAHOB-
JICHO BU3yaJbHBIMU HAONIONCHUAMU ¥ UCCNEN0BAaHUAMU. Paboune penepsl 1 0Hop-
HbI€ MTYHKThI JOJDKHBI HAXOAXUTHCA 32 KOHTYPOM OTIOI3HS UM NOTEHLUHNAJILHO He-
YCTOWYMBOTO MaccuBa. HanpasyieHre CTBOpa 0OBIYHO NPUHUMAIOT NEPIIeHANKY -
JAPHBIM HANPABJCHUIO IBMXKECHUA ONon3HA. Ocalky MapoK, YCTAHOBJIEHHBIX B
XapaKTEPHBIX U JOCTYIHBIX MU HAOMIOACHUI TOUKaX ONOJ3HA U MOTEHIHAIBLHO
HEYCTOMYMBOTO MacCUBa, ONPENETAIOT C MOMOIIBLIO T€OMETPHUUECKOTO U TPHTO-
HOMETPHUUECKOIO HABCJIUPOBAHUA.

4.11. KoHTponb 33 BO3MOXHBIMM HEOTEKTOHUYECKUMU NOJABMKKAMH 10
PacIoIOKEHHBIM BOJIM3M FHAPOY3Jia pa3jioMaM B CKaJlbHBIX MAaCCHBAX BBITIOJIHSA-
}OT 110 MJIAHOBBIM Y BHICOTHBIM 3HAKAM B XapaKTEePHLIX Nonepeuankax. Kakapii
MONEPEYHMK OOBIMHO OCHALIEH 4 U 0oJice MapKkaMU (HE MEHEE 2 Ha KaXXJOU CTEH-
K€ pa3jioMa), a TAaKXKe TUIaHOBbIMM 3HAKAMM, CMELLIEHUS KOTOPBIX OIPENeaioT
CTBOPHBIMH 1 JINHEWHBIMU U3MEPEHUAMU. 171 BRITIOJIHEHHU HATYPHBIX HaONIO-
JAEHUU MOTYT OBITh UCHOJIb30BAHbLl CBETONAIBHOMEPSH! U Ta3epHble NajIbHOMEPHI,
a B KauecTBe 3axyanHoi KHUA - pepopMOMETPEI, THAPOCTAaTUYECKUE YPOBHH U
NPYTrUe npudopsml.

4.12. JIng yCTaHOBKY I'PYHTOBOM IMOBEPXHOCTHOM BBICOTHON MAapKH JI0JI-
XHbI OBITH IIOCJIEAOBATENIEHO BHIMOMIHEHSI CleHyolMe onepauun (puc.4.4, a):

pPasMETKa M 3aKPEIICHUE KOJIbIIKAMU MECT YCTAHOBKY MAPOK Ha TUIOTH-
He (Oeperax, TEppUTOPUM);

peiThe wypdoB (KOTIOBAHOB) MO KaXIYH MapKy Ha rydouny 0,4 —
0,5 M HIKE IITYOMHB! CE30HHOTO MPOMEP3aHUs ITPYHTAa;
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Puc.4.4. IlocaenoBatensHOCThL onepauyi Npu YyCTaHOBKE MapoOK:

@ — I'PYHTOBAs NMOBEPXHOCTHAA MapKa; 6 — MOBEPXHOCTHAA MApKa B OETOHHOM COOPYKEHHWH,
8 — rpyHroBas rny0MHHas Mapka, / — ueMeHTHbIN pacTBop; 2 — Mapka; 3 — obcaaHas TpyOa;
4 — obepTKa no cMmaske; J — nepdopauus; 6 — noaava UEMEHTHOTO pacTBopa
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3auyCcTKa JHA lYp@OoB, ITOJCHINKA U YINIOTHEHHE BHIPABHUBAIOIIETO CJIO
MeckKa TOJMILMHON 5-7 CM;

YCTAHOBKa Ha JAHO WIyp(OB CTOSKOB MApOK, “MIpUTHPKA’ OIOPHBIX IUIO-
IIAJ0K CTOSKOB K MOBEPXHOCTH I'PYHTA, HEHTPOBKA,

cMazka (00UIbHAS) HAPYKHBIX MOBEPXHOCTEHN TPYO CTOSKOB MAapOK COJIU-
IOJIOM WM TEXHUYECKHUM Ba3eJIMHOM, 00epTKa (110 CMa3Ke) CTEKJIOTKAHbIO Ha
BBICOTY KOHTaKTa TpyO ¢ rpyHTOM OOCHITIKH;

00ChINKAa BPYYHYIO CTOSKOB MapOK HEIYYMHUCTBIM I1€CYaHO-TPaBUMHBIM
WIM JPYTMM T'PYHTOM MOCJOWHO C THIATEHBHBIM YIUIOTHEHHEM TPaMOOBKOH
(10 OTMETOK YCTAHOBKM 3ALMTHBIX TPYO-JIIOKOB, T.€. IIPUMEPBO Ha BBLICOTY
0,8-1,2 M ot nHa wypda),

yCTAaHOBKA (OICBaHUE) HaJ CTOSKAMH MAapOK 3allIUTHRIX TPYO-JIFOKOB /1A~
MeTpoM nopsaka 200-219 MM, onvpaHue UX HA OTCHITAHHBIH B IIYPdhBI FPYHT Ha
yonne 0,6-0,8 M OT MOBEPXHOCTH, IIPU ITOM NPEBBLILLICHUE BEPXA TPYO-THOKOB
HaJ NOBEPXHOCTBIO MOJKHO cOoCTasasaTh 0,3-0,5 M;

o0OChITIKa TPYD-TIOKOB I'PYHTOM MOCJOMHO C YIJIOTHEHMEM TpaMOOBKOH
(NpOU3BOIMTCA 3AIIOJIHEHUE IYP(POB TPYHTOM 0 NOBEPXHOCTH);

MOJITOHKA KPBILIEK U 3alIOPOB HA BRICTYNAKIMX OrojJoBKax TpyO-JHOKOB;

OKpacKa METAIUINYECKMX MMOBEPXHOCTEH, MAPKUPOBKA MAPOK;

yCTPOMCTBO BOKPYT MapOK OrpaJAeHHi U3 yroyka.

4.13. YCTaHOBKaZ IPOCTEHIINX M0 KOHCTPYKUMH MOBEPXHOCTHBIX MAapOK
tuna MIII]I (mapka noBepxHocTHas rioctossHHAA) U MBI (Mapka 00xoBast oCTO-
sIHHAs1) B NOJIY U CTEHE LIEMEHTALMOHHON rajeper, Ha OETOHHLIX KPEMICHMAX
rpeOHsi U1 BEPXOBOI0 OTKOCA, Ha NapaneTax, B CMOTPOBBIX IaJiepesX M LIaxTax
npeaycMaTpUBaeT NOCaea0BaTENbLHOE BLIMIOTHEHUAE pAlla ONIEPALlii,B COCTAB KO-
TOPBIX BXOOAT (puc. 4.4, 6):

pa3sMeTKa IPKOM KpackOM TOYEK YCTAHOBKH MapoK;

OypeHHe B HaMEUECHHBIX TOYKaX OTBEpCTHMH(yrnmybneHMH) AnaMeTpoMm
40-50 MM ¥ rnyOuHoM 12-15 cM o pa3MellieHUA U 3aKpeTieHMs. MapoK;

3alloJIHEHNE Ha 3/4 0ObeMa yrydJieHUi TUTaCTUYHBIM LIGMEHTHBIM PacTBO-
POM,

YCTaHOBKa (BTalUIMBaHME) CTEPKHEH-AaHKEPOB MapOK B LIEMEHTHBIH pa-
CTBOP B YINIYOJICHUAX, KOPPEKTUPOBKA BPYYHYIO MOJIOXKEHUsE FOJIOBOK MapOK OT-
HOCHUTENILHO OETOHHOM ITOBEPXHOCTH, YIOOHOIO I pa3sMelIeHUs Ha HEH peHKH;

3alATA MApOK OT CIYYaHHbIX MOBPEXACHUNU N0 IOJHOTO OTBEP/ICBAHUA
HEMEHTHOTO pacTBOpPa B YIIIYOJICHUSX U HAAEKHOTIO 3aKPEIUICHHA UX B rHE3/1aX;

OKpacKa roJIOBOK MapoK SPKOKM KpacKOH, MApKUPOBKa.

4.14. YcTaHOBKY KaXX10# U3 M YyOUHHBIX MApOK Uil ONPEAENEeHUS 10 CIIOM-
HBIX OCAaJIOK 'PYHTOBOH IUIOTHHBI (OCHOBAaBHUA) PEKOMEHAYETCS IMPOU3BOAUTD B
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OTHENbHBIX (ABTOHOMHbBIX ) CKBaXXMHAX KYCTOBbLIM CMOCOOOM, 1€XHWKa YCTAHOB-
KU OTAENLHOW MapKK COCTOMT B Cleayrowem (puc. 4.4, g):

MECTOIONOXKEHUE MAPKU PA3MEYacTCA M 3AKPEerUIseTcs Ha MOBEPXHOCTH
KOJIBILLIKOM;

CkBakMHa aunamerpoM 200-210 MM nmpoxoaurcs B obcaake Ha MYOHHY
3AJIOKEHUS OTTOPbI MAPKMU;

coOpaHHas, roToBasi K YCTAHOBKE B CKBaXXUHY Tpy0a-CTOsI K MApKH 00N Ib-
HO CMAa3bIBAETCS CHAPYXHU COJIMAOJIOM U 00EpThIBACTCA CTEKJIOTKAHBIO (YCTpau-
BAETCA CKONB3ALIAs U30JIALUS CTEHOK TPYObI-CTOAKA OT 'PYHTA), B HUKHEH Yac-
T TpyOBI, B npeaenax 0,8-1,0 M, HaHoCUTCH riepdopaliys OTBEPCTUAMU JHAMET-
poMm 8-10 MM;

TPpyOa-CTOSK KpaHOM ONYCKAeTCsl B CKBAXKHWHY O ONHUpaHMd JHUUIEM Ha
FPYHT B 3a00€ CKBAXUHBI M LIEHTPYETCH;

obcanHas Tpy6Ga npunogHumaercs Ha 1-1,5 M BBepx;

yepe3 TpyOy-CTOSAK MApKH B CKBAXHMHY NOJAETCSH CTPOro JNO3UPOBaHHAas
MOpLUUs LIEMEHTHOTO PAacTBOpa cocraea 1:3 — npu cyxoi ckBaxxude niu 1:1 - npu

CKBa)XKMHE, 3anOJIHEHHOU BOAOH; 00bEM pacTBOpa Ha3HA4yaeTCs TAKUM, YTOObI
‘3AFIONIHUATE 3aTPYOHOE NDOCTPAHCTBO BHU3Y CKRAXUHKI Ha BBICOTY 1-1.5 M

T A Tt gt W M L A G T T . o m

(BBICOTA MOABbEMA 0OCATHON TPYOBI MO MYHKTY);

3AIUTBIM B CKBAXUHY PaCTBOP BBIICPKUBAETCS AC CXBATLIBAHUA (2-3 Haca);

obcanHas Tpyba no3TartHO M3BIEKACTCS U OMHOBPEMEHHO TMIPOU3BOIANTCS 3a-
MOJIHEHHE 3aTPYOHOTO INPOCTPAHCTBA CKBAXKUHBLI MEIAKHUM DPIAJOBLIM I'PYHTOM,
U3BJICYCHHBIM NPU OYPEHUH, U €r0 YIUIOTHEHUE;

BepX MYOMHHON MapKH y MOBEPXHOCTH 000PYyRYyeTCsl 3alllUTHOMN TPYOOH-
JHOKOM ¢ KPBIIIKOH ¥ 3aMKOM, OKpalIMBaeTCcd U MapKUPYeETCH.

JHanee B 3ToM xe MecTe (Ha paccrosnuu 0,5-1,5 M) ycTaHaBIUBaAKOTCA
JIpyTHe INYOMHHBIE MapKM, BXOASIINE B KYCT M UMEIOLIIYE APYTHUE OTMETKH 3aJ10-
KEeHHUA.

4.15. Ilpu ycTaHOBKe TeneMeTpHUeCKHX rnpeodpaszosareneit 11J111C-320/
160 fy1g u3MEpEeHU NOCIONHBIX 0CalOK B IPYHTOBO#U NIOTHHE (OCHOBAHWM) 101~
XHbI OBITH BBIMIOJTHEHBI CAEAYIOINE 3Tansl padoT (puc. 4.5):

pa3MeTKa U 3aKpernjieHue KOJbIIIKAMH MECT YCTAHOBKHU Mpeo0dpa3oBare-
) (37

OypeHHe CKBAXHH AMaMeTpoM nopaaka 219 MM noa yctanoBky npeodpa-
30BATEICH;

OTCBLITIKA Ha IHC CKBaXXWH necka cnoeM 3-10 cm;

OCHallleHHe npeobpa3oBareliel YCTaHOBIE=HHBIMU LWIabIoHaMU 118 PUK-
caunu ux 0a30BbIX pazMepoB (1ITOKH Npeobpaszosareneit BbIABUTAOTCA MTOJHO-
CTbIO), CMAa3Ka YJIMHUTENEH CONIMAONIOM U O0EPThIBAHHE UX NMONUMEPHOM [IJICH-
KOM U CTEKJIOTKAHLIO;
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[ITOTUHBI:

I - npeobpazoratens nuHeHbIX nepemeiueHud Tina [TJII1C-320 (160);
2 — mabJIoH yCTaHOBOYHBIHN; 3 — MENKO3EPHUCThIH IPYHT, 4 — MydTa; 5 — obepTKa
U3 CTEKNAOTKAHH M NOJUMEPHOM NJIEHKH N0 CMa3Ke; 6 — yaAnuHUTEAbHAR TpyOa;
7 —AKOpb, § — IJIACTUHA AaHKEPHAaA HWKHAL, 9 — nepdopauns,
{0 — ckpaxxnua & ve meHee 200 mM; /[ — nnacTyuHa aHKEpHAA BEPXHAL,
12 — kpoluika 3awuurHas; /3 — anekrpokadbens

- .
[ 1
a vy
- et LF T T T ST L |
L ]

» L] - - - L] ‘il‘_

7 7 77/

$¢C



yCTaHOBKa 1pcodpa3oBaTeaCch, OCHALUCHHBIX 11abnoHaMy, B CKBAKHHbI
H UX LIEHTPOBKA ;

3aMOJIHEHUE CKBAXKUH CYXUM NeckoM (0e3 crieliHanbHOTO YIUIOTHEHHSA ),

M3BJCYEHHE YCTAHOBOUYHbIX 11aOJIOHOB M3 CKBAXKHH;

BBIBOA Kalbeneik oT npeobpazosaresici Ha BpEeMEHHbLIE U3MEPUTEIbHELE
NyALTHI, 3ALMTA NYJILTOB U KabeseH oT CnydalHbIX NTOBPEXKIEHUH;

OTChbITIKa 3aLIUTHOrO CJ10A MPyHTa Haj YCTAHOBJICHHBIM NpeoOpaszoBare-
JIEM.

[Tocsie OTCHINIKU CAEOYIOUIEI0 KOHTPOJIUPYEMOTro Apyca IrpyHTa B TEJIO
NNOTUHbI CHOBA MPOU3BOAUTCS YCTAHOBKA NTPe0Opa3oBaresiei, pacnojiararoiuxcs
Haa NMpeoOpa30BaTEIAMH HUKEPACIION0XKEHHOTO Apyca U T.4. BIUJIOThb J0 rpedHs
IUIOTUHBI (00pa3yeTcd “‘uenoyka” u3 npeodpaszoBareieid, pacnoNloXKEHHbIX APYT
HaJ JPYTOM T10 OAHOM BEPTUKANIN).

5. METOIUKA U TEXHUKA HABJIOAEHUU
3A OCAJKAMU U JEOOPMALIMSIMU

:1 T™Tx I’.‘I'JETI'THTT&TTTI{T“U' 2 MNAOAATIAAMRLATI T'TMYUSTI TN TvY IrTamrrr TN IARALTIOOLONYT
wla L & .l...l.l.’l'l FICANAILIASAIAALANLSLI A 20 W ORLANNCLIVIEL U .)" ER LI LAJIV L XL ll.)‘ ﬂ" WLAFLINT 1
pexoMeHayeMoe | 0ocynapCcTBEHHON HHCTPYKIIMENA HUBEIIUPOBAHUE IIJ n 1V knac-

COB.

JIaHBBIE O HOMYCKAeMOR TOYHOCTU M3MEpeHMs nedopMalui 0ObEeKTOB
HaONMIOACHNH, XapaKTePU3YEMOI CPEeHENA KBAAPATUUYECKOH NOTPEHIHOCTBIO U3-
MepeHuit, mpuBeacHs! B Tadj. 5.1 [I1-648].

J[1s1 OLEHKH COCTOSAHUSA TPYHTOBOM IUIOTHHBI M0 AAHHBIM HaOMIOACHUHA
3a OCAZIKOM MPHU CPEAHEN CKOPOCTH €¢ CHIDKeHMA nopanka 0,5-1 MM/Mec, COTIO-
CTaBUMOU ¢ TOUHOCTEIO U3MEPEHHUA, KJIACC HUBEIUPOBAHWA ClIeAYET HOBBICHTD
(HanpuMep, 0P Pa3BUTUH HEONArOIPUITHBIX MTPOLECCOB ACPOPMALIUAN ).

5.2. Habnionenus 3a nedopmMaursamMi rpyHTOBbIX TUIOTHH, UX OCHOBaHUM
M OTKOCOB PEKOMEHAYETCS BBINIOJHATH OTAECHBHBIMM LUKJIAMU B CPOKH, 00yC-
JIOBJIEHHBIE IIEPHUOIOM PabOThI COOPYKEHUA, COCTOIHUEM 00bEKTa HAOMIOAEHHA
1 Apyrumu daxropamu (Tabn. 5.2).

5.3. IIpyn CTpOMTENLCTBE TLUIOTHHBI OCAAKU ONPEACIIAIOT O BPEMEHHBIM
MapKaM, pacriojiaraéMbIM Ha MPOMEXKYTOYHBIX OTMETKaX, COOTBETCTBYIOIIHNX
YCIIOBHBIM SIPYCaM, Ha KOTOPbIX HAMEUYEHAa MX YCTAHOBKA.

" [Tpu HEOOXOMMMOCTH HAJ AHKEPHOM IIACTHHON TENEeMETPHYECKOT0 ITpeobpaso-
BATCNS, PACNOOMEHHON B OCHOBAHMHA CKBAXXUHKEL, YCTPAUBAKOT AKOPL ITYTEM 3arl0JIHEHUS
MOJIOCTH MJIACTUYHBIM LEMEHTHbBIM PACTBOPOM HA TPEOYEMYIO BLICOTY.
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Tabauya 5./

Cpennsas xBanpaTHuecKas

O0bekTh HADMOACH M [OrPELIHOCTE ONIPEACIICHHUA
AeopMaLMH, MM

OCanKH OPHU3OHTAJIbHbIE

CMEICHHUS

[ pyHTOBBIE COOPYXCHUS

CTPOHUTEJILHBIN EPUOL
OKCITYATAIMOHHbIA NEpHoA
OnonsHu
OO6Ban0ONacCHbBIC YYACTKH CKaNbLHOTO
MaccHBa

Hauaneneiii, HanboJiee OTBETCTBEHHbIM LMK M3MEPEHHUU BBIITOIHSIOT
[TOCJIE OTCBHINKH MEPBOIO Apyca IrpyHTa (10 IPHUHATON YCAOBHOMU pa30OMUBKE) BhI-
COTOM OKOJIO 3-5 M W JlaBjieHuH Ha ocHoBaHue 0,5-1 xrc/cm®. Ilpu nepeBoje
HAOMIOACHUN C HIDKEIIEXKANIEr0 Apyca Ha BBILICPACIIONOKEHHBIE OTMETKH BBI-
NOJHSIOT NEPEXONHOE HUBEIUPOBAHUE CTAPBIX M HOBBIX MApPOK, YCTAHOBJICH-
HBIX HAJ HIKHUM ApycoM. [Ipu 3TOM OTMETKaM HOBBIX MapOK NPUAAIOT CYM-
MapHYIO 0CaIKy HWKHUX, 00ecneurBas HENPEPLIBHOCTH HAOIIOACHUH 10 OKOH-
YaHUs CTPOUTENBCTBA U NIEpeaady CYMMapHOM OCaaKH 3a BECh NIEPHO/] HA BEPX-
HYE MOCTOsIHHbIE Mapky. Habnroaenue ocaiok Kaxxaoro, 000pyaoBaHHOTO Map-
KaMH, sipyca JOJIKHO BKITIOYATh HE MEHEE 2-3 HUKIOB U3MEPEHHH NPEKIAE YEM
Ha BBIIUENEXALUEM ApYyce OyAyT YCTAHOBIICHbI HOBBIE MApPKH.

5.4. Ilepen HarmolHEeHMEM BOAOXPAHIIUIIA BBITOMHAIOT KOHTPOJIbHbIMA
LUKI HaONIOAEeH!, BKIIOYAIOLIMI HUBEUPOBAHUE TIOTUHBI MO BCEM MapkaMm,
YCTAHOBJIEHHBIM K 3TOMY BPEMEHH Ha COOPYKEHUM M APYIrUX 00BEeKTax HaOI0-
JACHHA.

3.5. B nepuoa HanmojJHEHUs BOAOXPAHWIMIIA [UKINYHOCTH U3MEPEHUA
OCaJOK YBA3bIBAKOT € 3TANIAMH I0AbEMA U noJiokeHueM Y Bb. I1pu otHOCHTED-
HO OBICTPOM M 06€30CTaHOBOYHOM MNoabeMe YBD (B TeueHHe HECKOJIBKUX Mecs-
LIEB WIM HEAEIb) PEKOMEHAYETCS BHINIONHUTE HE MEHEE IIATH LUHMKIOB U3MeEpe-
HUN OCaJIKM, HarpuMep, yepes kaxabsie 5-10 M nogbema ypoBHsi. [Tpu HanosHe-
HUY BOAOXPaHUIULL OOJbLIONK EMKOCTH (B TeUeHHUE 1-2 j1eT) LHUKIIBI U3MEPESHHUH
MOXXHO BBINIOJIHATH B 3aBUCUMOCTH OT BbICOTHI NNOABEMA OTMETKH Y Bb, Hanpu-
Mep, depe3 Kaxasie 10-20 M nnogpeMa Wi 3TaloB 3aACpXKEK NOLbEMA.

[1pn 3aepxkax NOABEMOB YPOBHS Ha POMEXXYTOUHBIX OTMETKaX Ha CPOK
bonee 1 Mecana peKOMEHAYETCs BBIMOJHATh AONMOJHUTEIBHBIE LIMKILI H3MeEpe-
HAU B HAYaJIC U B KOHIIE KAXOOTI0 3Tara 3aJCpxKKH.
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ITepuoauyHOCTH HATYPHBIX HAOJIIOAEHHH 32 0CAAKAMM IPYHTOBBIX NJIOTHH,
nehopMalUsAMH OCHOBAHMIA U OTKOCOB

Tabnuya 3.2

pE— iy,

AHOMAaNLHEBIA XOH

CTpouTEnbpHBIN [1epuon Hop- Crapenue
_ { OCazoK W Ap. mpoilecceB. | [lepBoe HamonHe- | IlepBbie roAsl IKC- y
Buas! HATYPHBIX HepHoa (10 Ha- MaJIbHOM COOPYIKEH NS
" [Tepyoabl MOBBILICHHOTO | HHE BOAOXPAHUIIU- MIyaTaluu
HabnroaeHUMN [MOSTHEHUA BO- | IKCITYATALIHN (uepes
pyUcKa, AKTUBU3ALHSA HIE (3-5 neT) p
AOXPaHWINIIA) y (40-50 neT) 40-60 ner)
» — Acpopmaunit — - —
['pyHTOBBIE IUIOTUHBI U OCHOBAHMA
- _— — — - —
| 2-3 pasa
BusyanbHbie ExennenHo 2 pa3a B CYTKH 2 pas3a B CYTKH ExXeHEBHO ExxenHesHo B HELEHIO
F)ficnenoaanna CO- | 1
CTOSIHUS KpEIae-
| P He pexe 3 ExxexBap-
HUS OTKOCOB I'PYH- - EskeHeaenpHo 2 paza B Mecsall | ExkexBapTajibHO
pa3 B r'oJ TANBHO
TOBBIX TUTOTHH U |
HOHY pOB - _ | _ _ _
OCMOTPEI NTOABOI~ - EskeroaHo -
2 paza B ron -
| HBIX YYaCTKOR 510~ 1 paz B ABa | 2 pa3a B rox
EskeHenenbHO ExxeMecsauHo eXETOAHO (110ce
TUH (nam0) Booo- | MaBOAKa) roaa (nocne | - exEeroaHo
JIa3aMH ! | TiaBOAKa) l
[ lo mOBEpXHOCT- EkeroaHo -
2 pa3za ~ ExeHenenbHO- ExeMecsuHo- E:xexnap-
HBIM BBICOTHBIM U EsxeHeaenbHO | pa3 B ABa
B MECHLL €XEKBAPTAIBHO | E€XEKBAPTAIBHO TaJlbHO
[JIAHOBEIM 3HAKAM | roja .

ll—
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Iipooonxcenue maba. 5.2

I'lo riryOUHHBIM 2 pa3a B
- F 1-2 paza 1-2 paza
BBICOTHBIM M I1J1a- MECSI ExeHenensHo EkeKkBapTaIbHO ExxeroaHo
. B MECSILL B 2 roza
HOBBIM 3HAKaM
N S — — - — L
110 AUCTAHIIMOH-
A . 1-2 pasa ExxkemecaqHo Exeme- 2-3 pa3a
HBIM 1eDOPMOMET- - ExkeHeAenbHO
B MECALI CAYHO B I'OJ
pam
| OTKOCHL O€pEroBhIX MPUMBIKaHUM 1 OOPTOB BOXOXPAHUJIULII
| ; — R W -
| BusyansHusie 2-3 paza Exeme- ExeHe-
ExeMecsyHo ExxeHenensHo ExeHeAenBHO
| B HEAEIIO . _ CAYHO JACJIBHO |
I'eoe3uyeckue | pas Exexknap-
ExxeroaHo ExxenenensHo ExxeMecAqHO ExkeksapTaIbHO - ima TaJLHO-
- | eXXEr0OAHO
I1Io aucraHUOH~ - ExeMe-
EsxxeMecsd-
HBIM 1e(POpMOMET- CAYHO-
- ExxemMecsayHo ExxeHenensHo ExeMecsuno ExemecsauHo HO-CKe-
paMm U Opyrou OKEKBAP- | oo
| KHA | TAIbHO | ____p :




5.0. T1pH HOpMATLHOM 1HOBEAEHHUH 1UIOTUHbL B NEPUO HANTOJIHEHUSA BOJIO-
XpaHWIUIIA (OTCYTCTBUE NPOABACHUNA ONacHbIX AedopMalui, TPELUIMH, ONOJI3-
Hell, MPOCANOK U T.11.) NEPHOAUYHOCTb U3MEPEHHMI €€ 0CalKU MOXET ObITL OpH-
EHTUPOBOYHO HazHayeHa B npenenax 1-2 uukioB B Mecau. [Ipy oOHapyXeHun
NPOSABJIEHUI ONaCHbIX Ae(POopMalMii K3MEPEHHSA O0CAIOK CNeNyeT NPOBOJMTD Halle
(BIUIOTDH J10 €XEAHECBHBIX U3MEPEHMI) A0 NPUHATUSA HEOOXOAUMBIX MED 10 HOP-
MaJiM3alliy IpoLecca.

5.7. B nepsble 3-5 netr HopMasibHOH (0€3 OCNOKHEHHI) 3KCIUIyaraluy
[LTOTUHDI, 3@ KOTOpbIE OHA “‘npucnocabiueaercs’ K paboTe noa Harpy3Koi H npo-
LiecChl ee CTabUNM3auMy HE MOJHOCTHIO 3aTyXJIU, U3MEPEHHU 0CAIKHU BITIOJIHSA-
10T 3-4 pa3a B rofl; mepes NaBoJAKOM M MOCHE HEro, a TakkKe OCEHbBIO NEPE Hava-
JIOM CE€30HHOMH CpabOTKU BOOOXPAHHUIULIA. |

5.8. B nepuon HopManpHOM 3kCIUIyaTauuy nnoTuse! (25-50 net) usmepe-
HUE OCAOKU PEKOMEHAYETCA BBHINICIHATL | pas B rod U rMpH 3TOM coOMt0JaTh OIl-
pENeICHHBIC KAaIEeHIapHbI€ CPOKH BHEITIOJIHEHMS HAOMIOACHHIA.

5.9. Ilpy NosBNECHUU MPU3HAKOB “‘CTApPEHMA” MIOTUHBI (OOBLIUYHO 1OCIE

25-30 neT SKCIyaTaliy) IEPUOAUYHOCTL H3MEPEHHI 0CaIKH AOJDKHA ObITh MO-
REIINIEHA W JOREIEHA [0 [RYX, 2 IPU HeobOXxonuMocTy ¥ Oonkiie HUKIIOR B I'OJ.

3.10. BHeouepenqHbie MKIBI U3MEPEHUA OCAN0K BLIIOJIHAIOT

[TOCJIC KaXKAOT0 3CMJIICTPIICEHHUA B paiOHE PACNIONOXKEHU THAPOY3Jia CH-
JIOi HEe MeHee 4-6 0annos;

[10Cne NPOBEACHUS B3PLIBOB OONBUIOH MOUIHOCTH BONN3HM 00OBEKTA,;

NpH OOHApYXEHUU AHOMAJIMHA B XO[€ OCAJKH HIIM 3aMETHBIX “OXMBJIIE-
HUN~ BBICOTHBIX 3HAKOB U AOP.

5.11. Habmonexnusa 3a nociofHoN ¥ 00WeH ocagkaMy MIOTHHBI U OCHO-
Bauus o reneMerpuueckor KHA (ranpumep, tuna ITJIIIC-320/160) nposousT
o o01IEMY TpadUKy U3MEPEHHI [T0 JAHHOMY THITY MPUOOPOB, OOBIUHO 1-2 1HK-
Jla B MECAL| KaK B CTPOUTENILHLIHA, TAK X B 3KCIUTYaTaLlMUOHHBINA NEPUOILL.

5.12. HarypHsbie HaOntoaeHNs 3a ruApOTEXHUUECKUMHU COOPYKEHUSAMHU KaK
NOTEHUHAILHO ONIACHBIMY 00bEeKTaMHM U1 HACEJIEHUS U OKPYXArOILEN Cpeabl He
IOJKHBI IIPEKPALaTLCS B TEUEHME BCEIO CpOKa UX IKCIu1yaranuu. I11o Mepe cra-
OUNHU3aLUU 0CANOK OO CKOPOCTH 1-2 MM/TOA NEPUOIUIHOCTDL U3MEPEHMN MOXKHO
YBETUYNUTh 10 OIHOTIO roja.

5.13. s obecneueHns 3aaaHHO# TOYHOCTH HHBEIIUPOBAHUSA, YOOBIET-
BOPUTENBHOIO Ka4yeCTBa pe3yIbTaTOB HATYPHBIX HAOMIONEHUE U De3aBapUiHOIO
COCTOAHUS 4 padbOTH! 00BEKTOB HAOMOASHHHM PEKOMESHAYETCS CODMOAAThL Cleay-
OLUE MOJIOXKEHMA.

5.13.1. BbicoTHas M r1aHOBas CETh MJIOTHHbI JOKHbBI BKIIOYATH HECKONTLKO

rpynn MyoOuHHBIX WK GYHAAMEHTHBIX PENEPOB ¥ HCXOAHBIX MJIAHOBBIX 3HAKOB,
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YCTAHOBJIEHHBIX B KOPEHHBIX MOPOAaX OCHOBAHUS BHE 30HBI BO3ACHUCTBHS AaBJie-
HUS IUIOTHHBL! ¥ BOAOXPAHWIKILA U Ha pa3sHbIX Oeperax pekm.

5.13.2. HabmogeHus 3a ocagkaMy U ApYTrUMU AedopMaluaAMHU, BbIDOIHS-
€MbIe reoe3UYECKUMHY METONAMHM, IPOBOAATCS UHKECHEPOM-TEOAE3UCTOM BBICO-
KoM kBamnduxaumu. 1d Tony4esus yIOBIETBOPHTENBHBIX 110 TOUHOCTH PE3YJib-
TaATOB U3MEPEHUH PEKOMEHIYETCH, YTOOB! BO BCEX LIUKIIAX, M0 BO3MOXXHOCTH, OHH
BBLITIOJIHSAJIUMCH OJHOH OpraHu3aliet, OMHAM U TEM XK€ CIIEUMATIUCTOM, OJHUMHU U
TEMHU K€ UHCTPYMEHTAMHU.

5.13.3. ]I u3aMepeHu# ciieayeT UCTIONB30BaTh COBPEMEHHBIE NPUOODLI
U MHCTPYMEHTHI, OTBeYarouue TpeOOBAHUAM 3aJaHHOM TOYHOCTH UBMEPEHNH U
NpoLIEAINHAE OUEPEIHYIO OBEPKY.

5.13.4. Ilepen HaONMOACHUAME OCANOYHBIE MAPKH, IUIAHOBbBIE 3HAKN U JIPY -
rag 3axiagHass KMA nomkHb ObITE 0CBOOOXAECHB! OT 3aBaJIOB, OUMIIEHBI OT I'psi-
34, OOHOBJIEHA X MAPKUPOBKA, YCTPAHEHb! HEUCTIPABHOCTH, NPOBEPEHBI OTMET-
K1 1 MOKa3aHUs ¢ COOTBETCTBYIOLIEH 3alUCLIO B XXypHase. ITIogxXoab! K reoie3u-
YeCKHUM 3HakaM M 3akianHoi KHUA, ranepesm, 6epmam U T.J4. TOJDKHBI ObITH pac-
YUILEHb! ¥ MPUBEIEHBI B 0€30MaCHOE COCTOSHHUE.

5.13.5. Exxerogasie noBTopAIOLINecs UUKIbl U3MEPEHUN OCAN0K U ropu-
30HTAJIbHBIX CMEUIEHUH JOKHBI IIPOBOAMTLCSA, TI0 BO3MOXHOCTH, NPH OAUHAKO-
BBIX YCJIOBHAX: B OJHM M T€ K€ KaJICHAAPHBIE CPOKH (KBApTaJi, MECHLL, YMCIO),
pyd ogvHakoBbeIX oTMeTKax ¥YBb u YHbB, npu Gnaronpusatao# moroje.

5.13.6. IIponomKUTENbHOCTL PAOOT B KAXKJIOM IIMKJI€ HAOMIOACHUH KO-
Ha OBITH MMHUMANLHOM (1-2 CYTOK), 0COOEHHO B CTPOMTENBHBIN NEPUOA, KOTa
OCaziKa MPOXOANT MHTEHCUBHO.

5.13.7. Ilpn oOHApyXEHUU HA IUIOTUHE, Y NMOOOLIBEI HU30BOIO OTKOCA,
OTKOCaX OepEeroBbIX NPUMbIKAaHMH HAM OOPTOB BOAOXPAHUIIMUIA, IIPOCAOK, OTIOI-
3HEH, TPEILIUH OTPHLIBA M JAPYTHX aHOMAJbHbLIX JeMOpMalvil B MECTaxX HUX MPOsB-
JEHHUA CACAYET ONEpPaTuBHO YCTAHOBUTL BPEMEHHBIC MAPKH, OPTaHU30BaThH 0O-
fee 4acThle CUCTeMaTHdecKue HabMmoAeHUs BIUTOTh [0 NMPOBEICHHUS €XKeCyTou-
HeIX M3MepeHUH. [IpekpanieHue 3TUX HaOJMIOACHUN BO3ZMOXHO TOJBKO NOCHE
BEISICHEHUS TIPUYHMH AepopMaliiid, UX YCTpaHEHHA M YCTAHOBJICHHMA, YTO IPO-
ECC CTabUIIU3UPOBATICSL.

AHaJIOTHYHYIO CXEMY M3MEPEHUA HEeoOX0auMO COOMOAaTh M B OTHOLIE-
HUM TE€X 3HAKOB Ha IUIOTHHE, B OCHOBAHUM UNHU Oeperax, nokKa3zaHus KOTOPKIX
NaroT PE3Koe YBEJIMUYEHHE Je(popMalyy 110 CPAaBHEHHIO C NPEABIAYILHM NTEPHO-
IOM HaOJNIOACHUIA.

J1s1 060CHOBaHMS JOCTOBEPHOCTH MOTYYAEMbIX PE3YJILTATOB I'e0Ie3UUEC-
KHX HaOnroaeHuil HeOOXOAMMO MEPHOAHYECKH KOHTPOJIUPOBATh CTAOMIBLHOCTD
MOJIOXKEHUA BHICOTHON U INAHOBOM CETH, OTMETKHU HCXOAHBI U pabouyUX pernepos.
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5.13.8. 'eoacsundcckie HaOmooeHna 3a 0CaAKON MIOTHHBI, ASPOPMaLy-
IMU OCHOBAHHS M OTKOCOB JOJKHB! 0043aTENILHO JOTIONHATHCA COOTBETCTRYIO-
LIMMU BU3YAJIbHBIMMA OCMOTPAMH MOBEPXHOCTEH COOPYKEHUS, NMPUIETalouIeH K
INIOTHHE TEPPUTOPUU W OeperoB B LENsx OOHapyXeHHUs pa3iMgHOro poja ae-
dbopMaLui, NOABUKEK I'PYHTA, TPELLIMH U T.M.. MecTa yka3zaHHbIX NPOABICHUH
nchopMaluii nocie UX OCHAILEHMS MapKaMK BKIHOYAIOT B CUCTEMY T€OHNE3H-
YECKUX HAOMONECHMNA.

5.13.9. IlpuMEHUTENBHO K KaXKIOW KOHKPETHOH TUJIOTHMHE C YYETOM €€
KOHCTPYKTHMBHBIX OCOOCHHOCTEH, YCIIOBHI 3KCTIIJIyaTalid M TEXHUYECKOTO CO-
CTOSSHUSI PEKOMEHAYETCS COCTABJIEHUE I'OAOBBIX (MITM HA HECKOJILKO JIET) Ipadu-
KOB HaTYPHbIX HAONIOAEHHUM 3a € 0CaKOH, a Takke nedopMalaMi OCHOBAHUSA
U OTKOCOB. [IpuMepHas dopMa Takoro rpaduka npuseneHa Ha puc.5.1. I'locne-
NOBATENBLHOCTH BBINTOJIHEHUA pabOT MO OpraHu3aumm ¥ IpOBEACHHUIO HaOJIIOIE-
HUH PEKOMEHIYETCS BBINONHATD, MPUACPKUBAACH CETEBOIo rpaduka, NprBEICH-
HOT'O Ha pHc.).2.

5.13.10. Pe3ynbrars! reoe3nyeckux HaOMOASHAN CaMbIM TILATEILHLIM
obpa3oM (0e3 NoAYUCTOK M UCTIpaBieHU LH(P) 3aHOCAT B CrieUMaNbHBIN Nose-
BOM XXVDHAJI reoge3ucTa.

[1o OXOHYaHHUHM LIMKJIA TE0IE3UUECKUX HAOMIOACHUM PE3YIIbTAThI AOJIKHBI
He3aMeQJIUTEILHO TOABEPTHYTLCS KaMepanbslloi o0padoTke (Ha Cneayronmmi xe
NIEHD ).

6. OBPABOTKA U AHAJIN3 PE3YJBTATOB HABJIOJAEHUUN"

6.1. IlepsuuyHasn o0paboTKa pe3y/ibTaToOR

6.1.1. BeIYHUCIIEHHBIE HHXEHEPOM-TCONE3UCTOM a0CONOTHBIE U OTHOCH-
TEJIbHBIC 3HAYEHUA 0CAAOK BHICOTHBIX MApPOK TUIOTHHEI Y JAHHbIE APYTUX Ie01e-
3MYECKHUX U3MEPECHUI N0 MNOTUHE, OCHOBAHMIO M OTKOCAM HEMEIJICHHO 3aHOCAT
B COOTBETCTBYIOLIUE TAONHLBI HAKONMATEIBHBIX BeAOMOCTEH (Tadn.6.1).

3HA4YE€HUA 0CAJIOK BbICOTHBIX 3HAKOB MPH KAXIOM OUEPEAHOM LMKIIE H3-
MEPEHUN ONPEHENAIOT KaK Pa3HOCTb MEX Y NMONYYEHHbIMKA OTMETKAMM 3THX 3HA-
KOB U OTMETKaMH, 3aUKCUPOBAHHBIMMU TIPH TepBOM (HavaJlbHOM) IuKie. OT-
METKW MApOK BEIYUCIIAIOT OT UCXOOHBIX PEIEpPOB.

" B RalioM pasjeie paccMoTpeibl Croco6sl 06paboTKH, NMPEACTABICHHS 1 aHa-
NA3a JaHHbLIX reoAe3ndYeCKUX HabMONCHUH ¢ MO3UMHHUNA UCITOAL3OBAHUS WX JJIA OLIEHKH
paboOThl U COCTOSIHUA TIIOTUHBL.

He paccMOTpeHbl BOIIPOCH CricM(puyuccKoi 00paboTku peayibTaToB reoje3nuec-
KUX HAONMIOAECHHN, BLIIONHAEMON HHKEHEPOM-TEOAE3UCTOM (OLIEHKA TOUYHOCTH U3MEPE-
HUH, YDARHURAHWE HUREIUDHAIX XONOB U CETEH, BLIYUCTICHNE OTMETOK MANOK, HERAZOK U
T.I.)
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TIpoBepKa COCTOAHHMS OMOPHOMN CeTH

Ilepenaua 0TM. OT HCXOTHOIO pemnepa

e

*
!

l'eonesuyeckue nabmaonenns 3a ocagkamu

O0paboTka pe3ynsTaToB. COCTABICHUE OTYETA
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Puc.5.1. I'paduk Habmoaennit 3a ocankaMu MIOTHHEL:

+ — LHKJIB! BITTOJTHEHUS pafoT
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Puc.5.2. CocraB M 110C)I€H0BATENLHOCTD
paboT MO OpPraHHU3alry K BBITIONHCHHKO
HaOMIONEHMH 32 0CallKaMHU 'PYHTOBLIX

MJIOTUH MCTOAOM HUBCJIMPOBAHHIL

! — MOArQTOBKA NPOCKTA HATYPHLIX HAOJIONEHWH 34
OCAJIKAMH CO CXeMaMU 1 PaboYMMH YEpPTCIKAMHU pa3-
Menienns KHMA;

2 — opraunzauusa CITHH. O6yuenne pabornmkos,
IToaroToBka NOKYMCHTAUMH,

3 — 3aka3, npuobpererne U usrotopiieaue KUA u
obopynoBaHUs s HAOMONCHHR 3a OCaaKaMM;

4 — TeXHUUeCKUil KOHTpONb KayectBa KHUA;

J — YCTAaHOBKA U MOHTAX I'€OA€3UUECKUX 3HAKOB IJ1aB-
HOM BbICOTHOM OCHOBBI {HCXOAHBIX U pabouux pene-

POB);
6 — NPOBEPKaA COCTOAHUA INCOACIUYCCKUX 3HAKOB,

/ — TIPHUBA3KA UCXOUHLIX PEIEPOB K penepam rocy-
JApPCTBEHHOH NEOAE3NUECKOM CETHU,

§ — rpupa3ka paboumux penepoB K UCXOAHLIM perne-
pam;

9 — CTPOUTENBLCTBO TPYHTOBOH THIOTUHBI,

10 — yCTAHOBKA reOAC3UYCCKMX 3HAKOB paloych Bbi-
COTHOH OCHOBBI,

{1 — nprBA3Ka KOHTPOJILHBIX BEICOTHBIX 3HAKOB K HC-
XOAHBbIM pernepam. IIpoBeICHHE CUCTEMATUHECKUX Ha-
TYPHBIX HAOMOACHMIA,

12 — obpaboTka nauneix HabmoacHui. OdhopMneHme
KYPHAJIOB, TpaUKOB, CXEM;

/3 — ananu3 pe3ynptaroB. OUEHKA COCTOAHMS U pa-
OOTLI IIOTUHBLI M OCHOBAHMS. TIepenada NaHHBIX U pe-
3yJALTATOB COUCITOJTHUTESISAM,

14 — npoBeACHHUE AOMONHUTE/ILHLIX HAOMOACHUN H

ArA

reET

Ilf‘f‘nﬂﬂﬁnﬂl.]l.lﬁ WOATTYD T TIMTITTINLY ALTARISTIL IIT IV EX AT
PaN A A AR FAPEA LA IR AN MRl KL !!l.-!.!'! EFLL A LA AN FIFELASRARA LA N1 I.IL.H..I.I

HO OITACHLIX OCAH0K;

gy

{5 — opranu3auus ¥ BHIIIONHEHHUE MCPOTIPHUATHI T10
PEMOHTY INOTUHBL. [ IPOEKTHPOBAHKE K YCTAHOBKA JO-
nonuurTensHoOM KHUA;

16 — COCTaBJICHHE TaB TEXHUYECKHX OTYETOB [0
oCalkaMm



Tabruya 6.1
BenomocTs abcomoTHBIX 0caaok (0bpazen)

Hcxonuas
NeNe abc.ormeTka, | Ocaaxa, MM, ¢ 01.06.90 r. no... | ABconoTHAas
MapOK MM, OTMETKA, MM

-

periepoB tHa 01.06.90 r. 01.10.901 05.04.91 [ 02.06.91 [na 02.06.91 r.
1 LUK I upkn | HI gukn | IV uukn IV Mk

M-16 | 1498656 | 4,2 | 64 149840,7
M-17 | 1498003 | 43 | 6,6 149772,4
M-18 | 1496038 | 57 | 81 | 149571,6
M-19 | 1501159 | 68 | 8,0 150085,6

Cpennsis ocaaka, MM 5.,,25__’ 7,28

6.1.2 JI7is1 OLEHKH OTHOPOAHOCTH CNOXEHUSA I'PYHTA TéJla IJIOTUHEI boJiee
NPEao4YTUTEIHO UCIONL30BAaTh 3HAYEHMSI OTHOCUTEIIBHBIX OCa0K BBICOTHBIX
Mapok. JUIs KaxKa0# MapKu OTHOCUTENbHAS OCAallKa Ha ONPEACTIeHHYIO 1aTy W3-
MEPEHHUI BBIYMCJSCTCA KaK OTHOIIEHHE BeJIMUMHBLI €€ abDCONFOTHOM OCaaku K
BBICOTE IJIOTHHBI T10]1 MApKOH, BLIPAXKEHHOE B [MPOLIEHTAX:

5;

Sio =?100% ’ (6.1)

!

rae S, — abcomoTHas ocajika i-ii Mapky; A — BBICOTA IJIOTHHBI TOJ - MapKOH;
S, — OTHOCHTENbHAA OcCajKa i-d MapKH.

Briuncnennsie 110 (6.1) OTHOCHTENbHBIE 0CAIKA MAPOK 3aHOCAT B BEJO-
MOCTb, (POPMa KOTOPOH INpuBeIcHAa B TabJ. 6.2.

6.1.3. HeoOxomumMon vHQoOpMalMeER NJid aHaNKU3a U OLIEHKH COCTOSHUS U
paboThl 00HEXTOB HAOMOACHUN ABAAIOTC JaHHBLIE O CPEAHEMECAUHBIX WIH CPEA-
HETONOBBIX CKOPOCTAX (MHTEHCUBHOCTH) OCAJKH MApOK, a TakXe FOPU30HTAIb-
HbIX JeopMalMax IJaHOBBIX 3HAKOB. CpeaHHME 3HAUCHUS CKOPOCTH OCAIKH
OO0 Mapky Ha TUIOTUHE BRIYUCHAIOT 110 (POPMYJIE

(Sn “Sn*-l),- AS”,-

Hﬁ,. —_— —_— .2
N ~t, At, (6-2)

rae Ug (f,) — cpennee 3HAYEHHE CKOPOCTH (MHTEHCUBHOCTH) OCAKH -l MApKH B

3aJlaHHOM MHTepBalie BpeMenn At ;S, .S, ; — 0CaIKy, M3MEPEHHBIE COOTBET-

CTBEHHO B MOMEHTHI BpeMeHH [, u [ _, (Mec., rof).
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[1IK

NeNe Mapok,

M3apOK,
DETNIEPOB

M-1
M-3

0CaKa,
M

Tabauya 6.2
BeaomMoCTh OTHOCHTEJABHEIX 0CAA0K

M—l; ITIK 0+30 M-S;I'IK 14+20 | M-7, TIK 2+00 M-8, FIK 2+40
Abcon. | Beicota | OtHoc. | AbGcon. | Beicotra | OtHoc, | AOcon. | Beicora| OtHoc. | ABcos. | Beicota | OtHoc. | ITpume-
NNoTH- | OcalKa, | OCajKa, | MIOTH- |OCaika,( OCajKa, | MAOTH- |OCalKa,|0canka,| MIOTH- |OCaAKa,| 4aHue

HbI, M % M HBI, M % M "HBI, M % M Hb! %

—4- l

Tabauya 6.3

IToka3aTe/H CKOPOCTH (HHTEHCHBHOCTH) 0CAAKH MAPOK

1949 . 1950r. |
Mm/Mec. | MM/roa | Mm/mMec. | MM/rod| MM/Mec.
4,6 | 55,2 2,6 31,2 1.4
76 1912 36 |432] 1,7

CE CIHSS CKDEDI_‘B OCAZKH
| 1951 T

MM/TO MM/M_ec_.

16,8
20,4

1952 1. 1953r. |
MM/TO} MM/MeC. | MM/Tox
0,8 9,6 0,4 4.8
0,9 10,81 0,5 6,0

Cpennuit xo3pduunenT
YMEHBLUIEHUS CKOPOCTH
OCAAKH

1,8
2,0




[ToxazaTtenyu CKOPOCTH OCAJOK MapOK NMPHUBOAATCA B TabnuuHOH (opme
(Tabm. 6.3).

6.1.4. Tlpy HAJIWYMHN B IIIOTHHE NIYOMHHBIX MapOK, YCTAHOBJICHHBIX Ha
KOHTAKTE €€ NOAOLBEI C OCHOBAHHUEM, OOINYIO OCaAKY I'pebHA B JAHHOM CTBOpE
MOXKHO pa3feuTh Ha O0CaJKy COOCTBEHHO MIOTHHKI (AedopManys YILUIOTHEHNUS
FPYHTa Teja MJIOTHHBI) U Ha OCAAKY NIOBEPXHOCTH OCHOBAHHUA 32 CUET YIUIOTHE-
HUs (MR BHIIIOpA) FPYHTAa B NPEAENAX aKTHBHOM 30HH!.

Ocaaxy (YIUIOTHEHHE) Teja IIOTHHBI S ONPEAENAIOT MyTEM BLIYMTAHHUS
13 BEIMYUHEI O0LIEA OCalKK S , 3apPErUCTPUPOBAHHON MOBEPXHOCTHOM Map-
KO, OCaZIKi OCHOBAHUA S KOTOPYIO NOKa3ana riyOHHHas Mapka, T.e.

S=S.. —S, (6.3)

11

rae Smm1 ~ 0CaJIKa, I0Ka3aHHas MOBEPXHOCTHOM MAPKOH; S — OcajKa, NnoKa3aH-
Has rIyOMHHOM Mapkoi; S — Ocajika, BEI3BaHHAs YIUIOTHCHHEM IPYHTa CO0-
CTBEHHO TeJjla TUIOTHUHEL.

6.1.5. Ilpy HayTMunu B CTBOPE IUIOTHHBI YYACTKOB C PE3KUM U3MEHEHHUEM
npodunga ocCHOBaHMA (KaHLOHA) UM OJNIM3KO PACIIONOKEHHLIX 30H, CIOKEHHDBIX
rPyYHTaMH, CHIBHO OTJIMYAIOIUMUCA N0 Ae(POPMATUBHBLIM XapaKTEPUCTHKAM, ITPU
00paboTke pe3ynbTaToB HAOMIONEHWI PEKOMEHAYETCA ONpeACHATh NOKa3aTe/u
OTHOCHTENBHON HEPABHOMEPHOCTH OCAJIOK COCEIHUX MAPOK Ha YKa3aHHBIX y4a-
CTKaX MO 3aBUCUMOCTH |

AS
S — T, .4
p = (6.4)

roe AS=(S, -S, ,) — Pa3sHOCTb aDCOJIIOTHBIX 0CaJOK MApPOK, PAcTIONI0XKEHHBIX B CO-
CEIHUX (Ha JAHHOM y4yacTke) nonepedyHbix creopax K — 1 u K Ha omHOM OTMETKE;
L — pacCTOsHHE MEXAY MapkaMH B IPOAOJIBHOM CTBOPE .

6.1.6. IlepBuuHy1o 006pabOTKy JaHHBIX H3MEPCHUM TOPA30OHTANILHBIX (TIEp-
NEHAUKYJAPHBIX NPOAOJILHON OCH IUIOTHHBI) CMEILIEHUMA IPpeOHA WY NPOTHBO-
(PUNIBTPALIMOHHBIX 3JIEMEHTOB MJAOTHHBI PEKOMEHAYETCS BBIIIOJIHATH B COOTBET-
CTBHM ¢ yKazaHusaMM mm. 6.1.1 1 6.1.3 no ocanke, BKIIFOYas COCTABIEHUE BENO-
MOCTH TOpHU30HTAJBHBIX cMeeHH C B oNpeaesIeHHe HHTEHCUBHOCTH CMELIE-
HYH ¥ B TaONUIHOM opme. |

[TepeuaHas o0paboTka pe3yIbTaTOB U3MEPECHUM MOPU3OHTAJILHBIX Iepe-
MeLleHni (nedopMaumii rpyHTa BAOJL OCH IUIOTHHBI) TIOCIIE OYEPEAHOro MUKIIA
HaOMloeHHii OJDKHA BKIIIOYATh COCTARJIECHUE BeoMOocTel abCoMOTHRIX mepe-
MEIECHUH /] IITaHOBBIX 3HAKOB M ONpEACTICHUE 3HAYEHUH OTHOCHUTEIILHBIX TEpe-
MEILCHUH //a IO 3aBUCUMOCTH |

HA =""'-'l""-'-"5 (6.5)

37



roe A=(/-! )} — H3MECHEHNE PACCTOAHMSA MEXIY COCeOHMMY MapKaMM B MOMEHT
BPEMEHU t,- 10 CPaBHEHHIO C MCXOZHLIM PAcCTOsSHUEM [ (MONOXKHTENLHOE NPHU
YBEJIMUEHHUH PACCTOSHUS ¥ OTPULATEILHOE NIPHU €70 YMEHBIIECHHR); [ — paccTos-
HHe MEXAY 3HaKaMi B HaA9aJIbHbIM MOMCHT HaONIOACHHUI ¢ . Pe3ynbTaThl PUBO-
AT B TAONUYHOU (popMe.

6.1.7. Dran nepBUUHON 00pabOTKH pe3ylbTatoB HAGIIOAEHUNA OCAKH U
nedhopMalvil MIOTHHLI NOCE BLINTOJHEHHS OUEPEIHOI0 LIWKIa U3MEPEHHUH N0I1-
K€H ObITh 3aKOHYEH NMPOCMOTPOM M OUEHKOH UX KauyeCTBa PYKOBOJAUTENIEM IPyII-
Mbl HATYPHBLIX HAOMIONEHHUH 00BexTa U MHIKEHEPOM-T€OHS3UCTOM {MCHOTHUTE-
neM pador). B ciry4yae BbIABACHUS NIPH ITPOCMOTPE HE3AKOHOMEPHOTO (AHOMa b~
HOIO) XOAa OCAJKHA OJHOM MITN HECKOJIbKUX MapOK (HarpuMmep, pe3Koro yBeJimyie-
HUS OCAJIKM 110CJIE NJIABHOTO X042 B NpelblAYIIHE NEepro/ibl HAONOAEHUI ) KaMe-
panbHBIA pacyer 0CafgoK HojikeH ObITh nepenpoBepeH. IIpyu noaATBEPXKIAEHUN
NPAaBWIbHOCTH PacyeTa OCAnKH Mo JAaHBLIM U3MEPEHUM CIeIYET BBITIOIHUTD 110-
BTOPHbBIH LIMKJI F€ONE3NYECKUX HAOMIONEHUH U YOEIUTHLCS B OTCY TCTBMU OLIHOOK
(M1 OIIMOOUYHOCTH) NPEAbIAYIIMX pPe3yabTaToOB. [10 JaHHBLIM NMOBTOPHBIX U3Me-
pECHMH NeJIat0T BHIBOA O NTOBEACHHUH COOPYXEHHUA U HEOOXOAUMOCTH BBINOJIHEHUS
yIIyONEHHOIO aHaJIM3a AaHHbIX APYIMX BUAOB HAaTYPHbIX HaOMoaeHu# ((punpt-
PALMOHHOIO PEKMMa, HANIPSKEHHOTO COCTOSHUSA U Ap.).

6.2. Bropuuynasa o6padoTka pe3yJbTATOB

6.2.1. BropuuHas o0paboTka pe3yabTaTOB Neofe3nYeCKUX HabJIIoaeHUH
BKJIKOYAET:

NOCTPOCHHE IPadPrKOB X042 0CagoK U AcpopMalyii MIIOTUHBLI U OCHOBA-
HHS BO BPEMEHU I10 BCEM BBICOTHHIM MapKaM, IJ1aHOBbIM 3HakaMm K apyro KHA;

NOCTPOCHHE JIMIOP OCANOK U Ie(OopMali IJIOTHHBI H OCHOBARMA Ha IaThl
[{UKJIOB U3MEPEHUN WU APYIrUe XapaKTEepHbIe AATHI;

COIIOCTABNIEHUE HATYPHBIX JaHHbLIX HAOMIOACHHMI ocaloK U aedpopMalinii
C UX PACUECTHLIMHU WY KPUTEpHUATIbHBIMHM 3HAYEHHUAMU U 1P.

OdopmnseMble Marepuansl 10JHKHbBI COIEPKATh TAKXKE BCTIOMOTAaTENbRYIO
uHpopMauuro 00 usMenennsx YBb, YHbB, amHamMuuecknx BO3OeHCTBUAX U APY-
'MX MOKA3aTeSISAX, HEOOXOAUMBbIX LI CONOCTABJIEHUA U aHajiu3a NpPOLECCOB.

R 1renom NE3YILTATE] nfrnplmunm nﬁpnﬁn'rtrm TAHHEIX HAONMIONeHUHN OCca-

A AN o L% ATA JJ-FJ-I-I"!- A LTy [ L S |

OOK W Apyrux nedopMaluit nomxHbl ObITb OPUEHTUPOBAHLI HA OTIPENEIEHUE
PaxkTHYEeCKHX MToKa3zaTened paboThl H COCTOSTHHAS COOPYKEHHUSA, OCHOBAHHUSA U OT-
KOCOB ISl OLEHKHM MX 3KCINIYaTaLMOHHOM HAAECKHOCTH U 0€30T1aCHOro COCTOA-
HUs.

6.2.2. I'paduku Xona 0CanoK MIOTUHBI, OCHOBAHUA U OTKOCOB CTPOAT Ha
OCHOBE JAHHBIX, BHECEHHbIX B HAKOMMUTEAbHbIE BeAOMOCTH. [TocTpoenne rpadu-
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KOB BBITIOJIHAKOT 7S K&XKAOI'0 CTBOPA BbICOTHLIX MapoK. Ha oguH yepTeX HaHO-
CAT OJJHOBPEMEHHO pe3yJIbTAThl U3MEPEHMUHM 10 BCEM MapKaM, pacrojoKEHHbIM B
OJIHOM U TOM € HabmoAaTENEHOM CTBOPE U B OAHOM Maclurabe. [l ycTaHOB-
JIEHUA KOPPEIAUMOHHOMN CBA3U OCAIOK ¢ POCTOM HACBINHU IIOTHHBI { CTPOUTENb-
HBIHM NIEpHON), C YPOBHEM BEPXHETO Obedha, IMHAMUUYECKUMHU BO3IEHCTBUSIMU WU
TEMIEPATYPON Hapy»XHOT0 BO3AyXa (3KCIUIyaTalMOHHbIN IIEPHOA) YKA3aHHbLIE
BO3ICHCTBYIOLLIME Ha COOPYKEHUE (PAKTOPBI TAKXKE B rpaduueckoit Gopme HaHO-
cAT Ha rpaduk ocanok (puc. 6.1 u 6.2). Kak npaBuno, rpa¢yky 0CagoK MapoK U
aedopMaliiii OCHOBaHUI U OTKOCOB CJIEYET CTPOUTH B TEYEHHE BCETO NMeEpUoa
reolle3UYECKNX HaOMIOACHUH, T.€. Ha NPOTSIKEHUM MHOIMX JIET JKCIUTyaTalMH.
Macmrab rpadukoB IPpUHUMAIOT UCXOAS U3 YCIIOBUM yooO¢TBA UX HOCTPOCHHUS,
0e301MO0UHOr0 CYUTHIBAHUSA PE3YIBTATOB NIPH NOJAB30OBAHUHU ¥ aHAJIM3E HHDOP-
MalMH.

6.2.3. [TocneaoBareibHOCThL U TEXHUKA NOCTPOCHUS IPpA(hHUKOB X042 OCaIKH
MapoK cneayrowas. Ha MummuMeTpoByto OyMary B ocax “ocaaxa-speMs’” U BbIO-
paHHOM MacuTabe HAHOCAT KOOPAWUHATHYIO CETKY. 3HauU€HHsl OCaAKU (MM) OT
HYJS 0 OXKUMAAEMBIX BEJIMMUH HAHOCAT C JIEBOW CTOPOHBI HA OCh OPAMHAT C M10-
JOKHATENbHBIM HaIpasjieHWeM BHU3 10 BepTukaiu. [1o ocu abcuuce (B ropu3oH-
TaJbHOM HanpasJeHUH) HAHOCAT roasl (MecCsLbl) HAaOIIOACHHUHN B paCCMaTPHUBAE-
MBI nepuon. HadanbHOE BBICOTHOE NTOJIOXEHUE BCEX NPUBEACHHBIX Ha rpaduke
3HAKOB, PACIOJIOKEHHBIX B KOHTPOJIMPYEMOM CTBOPE WX HA UCCIECAYEMOM JJie-
MEHTE COOPYXKEHMs, ONPENEHAETCA NaTOU NEePBOro HUBEIWPOBAHUSA U HYJIEBOH
OP/JIUHATOM.

3HauEHHs NOCIEAYOLIHUX a0COMIOTHBIX 0CAIOK KaXKIOTO BLICOTHOTO 3Ha-
Ka, TTOJIYUEHHBIE U3 O4epeaHbIX HAOMIONEHUH U OTMEYaeMble B COOTBETCTBYIO-
eM Macuitade, Cykat NpoNOBKEHUEM KPHBBIX X04a OCA0K NPU HOBBIX AaTax
U3MEPEHAM.

O003HaueHHkIe HA TpadUKax TouKaMHy (MU APYTHMMH YCIIOBHBIMHU 3HaKa-
MH) OCAIKH KaXJ0ro BBICOTHOTO 3HakKa MOCIEA0BATENbHO COCAUHAIOT IUIABHbI-
MU JIUHUAMHA, KOTOpbIE 0003HAYAIOT HOMEPAMH TEX MApOK, OCAIKU KOTOPbIX OHU
WILTIOCTpUpYIOT. I1pH pa3zbpoce ToYeKk ¥ OTCYTCTBUM HAaIJIEKAWEH KOPPEIISIUHU-
OHHOM CBA3M B Pa3sBHUTUH NPOLECCAa PEKOMEHAYETCA NMPOBOANUTL OCPEAHEHHYIO
[IIABHYIO JIMHUIO, MCIIOJIb3yst METON HAUMEHLIINAX KBAaApaToB. AHAJIOIHYHbLIM
00pa3oM pEeKOMEHAYETCA BHITIONTHATL OCTPOEHUE IPaPUKOB USMEHECHHUI BO BpE-
MEHH OTHOCHUTENbHBIX 3HAYEHHMH 0Ca0k MapoK (puc. 6.3) ¥ Apyrux nokasarejiei
reoIC3MYECKUX U3MEPEHUM, B TOM YHCJIC 3HAYEHHN OTHOCHUTEJIbHOW HEpaBHO-
MEPHOCTH 0CaloK MapoK AS/L, pacriofIO)KEHHBIX B COCEIHUX ITOTIEPEYHBIX CTBO-
pax (Hanpumep, 7 u 7a, 10 u 10a na puc. 4.2).

6.2.4. DmOpel. 0CaN0K TUIOTUHbLI, OCHOBAHHUA ¥ OTKOCOB NPEACTABIFIOT
co00¥ Takue rpaduky, Ha KOTOPBIX a0CLUCCHI NTOKA3bIBAIOT NOJIOXKEHUE 0CAN0Y-
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Puc.6.1. Ocankm Mapku Ha rpebHe MIOTHHBI:
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OTHOCHTENbHBIE OCaAKH, %

19638
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990

1966

Puc.6.3. OTHOCHTENBHEIE OCAAKH MApOK Ha FPEGHE IPYHTOBOM IIOTHHBI:

— OCaJIKa OTHOCHUTEJIBHO BBICOTH! MIOTHHLI:
m——  — OCAaJKa OTHOCHTEILHO BBICOTH! NJIOTURD
M OCHOBABMA B MPEAENAX CKMMASMOTO CJI0s

4]



HbiX MApPOK Ha COOPYXEHHHY, B €0 CCHCRAHMK MM HA OTKOCAX, & OPJIMHATHI -
BEIMYMHbI 0CAI0K B MHAJIMMETPAX 3a ONpeNeacHHbIH epuo HaboAeHHH. Dmo-
pbl NMO3BOJIAIOT HAMIAAHO WIIIOCTPUPOBATh paclpelesieHHe 0CcaloK B paccMar-
pHBaEeMOM CTBOPE, HanpuMep, o JJIMHE NNOTHHLI {pUC. 6.4). BepxHAsi TOPH30H-
TajbHAg TUHUSA 3MOPE] YCIIOBHO COOTBETCTBYET BLICOTHOMY IOJIOXKCHHUIO I'PEOHH
MUIOTUHBI MTPH TIEPBOM (HAYaNnbHOM) IIMKIE U3MEPEHUN. BTOpas n nocienyroliye
HMXKEPACTIONOKEHHDBIE JIMHUKY M30THYTOI'0 OYEPTAHMA II0KA3bIBAIOT U3MEHsBIIE-
€Cs1 B XOOE OCAJIKH NMOJIOKEHME NPeOHA B Pa3/InuHbie LIAKIbl K3MEPEHHUH.

Hap amopaMy 0Cafiok, NPUBEACHHBIMU Ha PUCYHKE, PEKOMEHYETCS pas-
MEIUATh CXEMATUUCCKHI MPOJIOIBHEIR pa3pe3 MIOTHHbBI, CRUMAEMOR TOMIH OC-
HOBAHMUs WJIW OITOJI3HA; HA JTUHHUA I'PEOHSA IJIOTHUHBI YKa3blBalOT MECTOTIONONKE-
HUE U NMOPAAKOBBIE HOMEPA BhICOTHBIX 3HAKOB NPOAOILHOIO CTBOPA.

OmOpLl 0CAJO0K PEKOMEHAYETCS HAHOCHUTD TMOC/E KAKIOTO LIMKIIa HUBE-
JIMpoBaHus MApoK. TeXHUKA IMOCTPOCHUS IOP NPAKTUUECKH HE OTNUAYAETCS OT
IPUMEHSIEMOH NPHU NOCTPOEHUH IPadrKoB 0CAAKH. Ha KaK IO U3 dMOp clIeayeT
yKa3aTh JATy BBINOJHEHUS HUBEJIMPOBKHU MApOoK. DMIOPhI OCAA0K LEsecoodpas-
HO CTPOUTh Kak JUJIS aOCONIKOTHBIX, TAK W )11 OTHOCHUTEIIbHBIX O0CaN0K (puc. 6.5).

ITocTpoeHHE >MIOP OTHOCUTEILHON HEPAaBHOMEPHOCTH OCaJOK rpeOHs
(OepM) Ha yyacTKax CTBOPOB TWIOTHH C PE3KMMU H3JIOMaMH PO ITIOBEPXHO-
CTM OCHOBAHYS BBITIOJHAIOT [0 NPUBEACHHON BhIllIE METONUKE, OTKIIAXLIBAA T10
BEPTHKAJIM pacyeTHble 3HaYeHus1 AS/L.

JIns rnonepeyHbiX CTBOPOB MJIOTUH, OCHAMICHHBIX OBEPXHOCTHBIMH U
MHOIOSIpPYCHBIMHY IMTYOUHHBIMY MapKaMu, PEKOMEHAYETCA BbIIOJIHATL NOCTPOE-
HUe 3M0P 0CaJ0K BHYTPU Teja IUIOTHHBLI N0 BEpTHKaNAM (puc. 6.6) H, 110 BO3-
MOXXHOCTH, 3[I0p pacnpeAcneHrsa 0CajdoK Mo IMPpUHE Npoduns WA DO IoA0-
LWBOM coopyxeHus (puc. 6.7).

6.2.5. O6pabGoraHHbIe JaHHBLIE U3MEPECHHI TOPU3OHTANIBHBIX MTOMEPEYHBIX
CMEINEHMH TUTOTUHBI NPEACTABNAIOTCA rPAaQUUECKH B BUAE 3ITIOP, BUI KOTOPBIX
[IpUBEACH Ha pUC. 6.7. |

6.2.6. S1HOPBI OTHOCUTEJIbHbIX MOPM3OHTANILHLIX TEPEeMELIEHUN Xapax-

TEPHBIX TOYEK rPeGHS BAOIL NMPOHOILHON OCH INOTHHEI A/l pexoMEHIyeTCs pas-

MELAaTh O CXEMAaTHYECKUM MPOAOJILHLIM Pa3pe3oM CTBOPA, BKIIHOYAIOIIUM Me-
CTOMOJNIOXKEHUE U HOMEPA ITJIAHOBLIX U BEICOTHBIX 3HAKOB. BEINMOIHATE NOCTpOE-
HUE JMMIOP CAEAYET NOCIE KaXA0r0 IMKIIa USMEPEHUH paCCTOAHWH MEK Y 3HAKa-
MM, OTKAALbIBAA 3HAUCHUE A/] OT CpeHEN MOPU30HTAILHOW JIMHUH, YCIIOBHO CO-
OTBCTCTBYIOWSH HYNEBOMY 3HAYSHUID TNepeMEINCHUN. BenuuuHy OTHOCUTENb-
HbIX NEPEMEIICHUH COCeIHUX 3HaKoB A//, MHOrAA BbIPaKE€HHYIO B MPOLEHTAX
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Puc.6.4. Sm0pe1 ocaaky rpedOHs MPYHTOBOM IUIOTUHEI:
/=5 ~ 1aThl U3MEPEHUA 0CAROK; 6/ | — HOMEpa KOHTPOIBHEIX Mapok; /2 — rpeOCHB IIOTHHBI;
/3 ~ NOn0XKEHNE BEpXa MPOTHBOGHIBTPALMOHHOTO NIEMEHTA H0 TIpoexTy; /4 — HITY

OTHOCUTENLHAS

Puc.6.5. 3mopsl aGCoNOTHOMN K OTHOCHTENLHOM 0CAA0K IPeOHs IPYHTOBOM TJIOTHHDI:

l, 2~ ocaaxu rpebHs no u3mepeHuam B 1961 u 1962 rr.;
® — NoBepXHOCTHAS MapkKa
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Pyc.6.6. Driope sxcnnyaraunousbix 0caiox BRYTpH Tena niaoTHHbI

Ocanka, MM

Prc.6.7. Dnropel 0cazxy oCHOBaHKWE ¥ CMELUSHHUIA I'PYHTOBOH IIIOTHHBI:

[ — ocanKa oCHOBAINA MOCIIC BO3BEICHUS MIOTHHEY, Z — 0CaJKa CCHORAHMSA Nocne
HANOMHEHMUA BOJNOXpaHNIIMIILG, 3 — pacuCTHAS 0canKa OCHOBAHWA NS CIy4as HANOJHCHHOI
BONOXPAHMIUING, 4 — JKpaH; S — Je(popMalliy 3KpaHa; 6 — SMIOpbI PaCYETHBIX CMEILEHMIA;

7 ~ 3NIOPbI U3MECPCHHBIX CMCUICHUI, Q — MapKa
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(A
—_ 0 .
! 100% | | orimamsiBator no BepTHXANAM MEXITY TOYKAMH U3MEPEHHIL. B ci1y-

yasgxX YBEJIMYEHHUSI BO BPEMEHM PACCTOSHUNA MEXAY 3HAKaMHM 3HA4€HUE OTHOCH-
TEJILHOTO MEPEMEILICHUS CUMTAETCS MOJOKUTENBHBIM U OTKIIAABIBAETCS BBEPX, 4
[IpY YMEHBLIIEHHUH PACCTOSHUM - OTpHLIATEALHBIM, HATIPABJICHHLIM BHH3 (pUC. 6.8).

6.2.7. Pacuerdple U KpuTepuaibHbie 3HAYEHU OCAJOK M TOPHU30HTAJIb-
HBIX Je()OopMalvii INIOTHHBI U OCHOBAHHUS, HEOOXOAUMBIE 1 CPABHEHUS C NOJTY-
UEHHbIMH B HaType, CliefyeT OpaTh U3 NMPOEKTa, TU00 OnpeaenaTs JIHOObIM 10C-
TOBEPHBIM METOAOM, NPOUIEAINM HIMPOKYIO anpo0alyio Ha MPAKTHKE.

6.2.8. Pesynerarsl BU3yanbHbIX HA0AOAEBHUHN 32 MECTHBIMHM AehOopMatiu-
MU IUTIOTHH, IIPUIIETAIOMIUX TEPPUTOPUNA U OTKOCOB, BLINOJHAEMbIX TapAINIELHO
C TEOMIC3MYECCKUMH U TEJIEMETPUUCCKUMHU HAOMIONCHUSAMHU, IPUBOJAAT Ha IJIaHE,
npoduie COOpyXeH1UH U pa3BEePHYTHX MAacIITabHbBIX cxeMax (pa3BepTKax) B BUIE
3apUCOBOK Je(PEKTHBIX Y4aCTKOB M OMIUCAHUSA NPOHCXOASIUMX HA HUX IIPOLIECCOB
(puc. 6.9). CxeMBl ¢ 3apHCOBKAMM PEKOMEHAYETCS AOIOAHATh cepusiMu GhoTo-
rpaduit ne@exToB (ONON3HEN, NIOTCHIUATBHO HEYCTOMYMBBIX MACCHUBOB, TIPOCA-
JOX, CABUIOB, TPEIIHH M TIP.), MOCJAEAOBATENBHO CHATHIX Yepe3 HEKOTOPHIE HH-
TEPBAJIbl BpEMEHU U (PUKCHUPYIOLIMX TUHAMUKY Pa3BUTHS IIPOLECCOB.

6.3. AHAJIN3 pe3yJIbTaTOB HAOJIIOOeHUH

6.3.1. Anann3 xoaa 0canoK IUJIOTHHBI, Ae(opMaldii OCHOBAHHS M OTKO-
COB JOJDKEH TIPOBOAUTHCA KBATUPULUHUPOBAHHLIM UHXKECHEPHBIM II€PCOHATIOM B
COOTBE€TCTBUU C HIDKENIPUBEASCHHBIMU PEKOMEHIALUSIMU, NOCTYTHBIMHU AJI5 TIPAK-
THUYECKOTO UCTIOIb30BaHUs IIPU OLIEHKE COCTOSHUA U D€30TIACHOCTH pa0OThI 00OBEK-
TOB HaOmMoaeHui. ITpy HEOOXOAMMOCTH IS ATHX LeNel MOXKET ObITh NIPHBIIEUE-
Ha CIeLMaJIU3UPOBAHHAA OpraHu3aLiM. '

6.3.2. OnHAM H3 OCHOBHBIX MOJIOKCHUM aHAIN3a PE3yJIbTATOB HAOIIO/IE-
HUH 34 OCaKaMHU CIEAYET CUUTATh YCTAHOBJIEHUE 3aKOHOMEPHOCTH X042 OCaJKH
[UIOTUHBI BO BpeMeHH. C 3TOH LIENIbIO PEKOMEHIYETCA MMPOBOAUTE aHAIU3 OUEp-
TaHUA KPHUBBIX IpadUKOB X042 0CaOK MO KaXK10! BbICOTHOM Mapke. [IpakTHuec-
KHMHA ONBIT HATYPHBIX HAOIIOACHWI HAa I'PYHTOBLIX TUIOTHHAX MO3BOJSAET BbIIE-
JUTH CIIEAYIOUINE XapaxkTepHbIe CIIydYaud U3MEHEHUH OCaJOK BO BPEMEHHU: HOP-
MaJIbHBIY, aHOMaJIbHBIA ¥ aBapUHHBIH, XOO PAa3BUTHA KOTOPHIX C PA3IUYHOM CKO-
POCTBIO NPUONMKAETCH K NMPEeAyCMOTPEHHOMY INPOEKTOM MNpeAEeIbHOMY 3Haue-
HUXO ocajaku (puc. 6.10, rpadux 1) [12].

6.3.3. HopMasibHBI# XOA pa3BUTHUS OCANOK IIIOTHUHBI (OCHOBAHHS) Xapak-
TEPU3YETCA €ro IJIaBHOCTHH), MOHOTOHHEIM YMEHBIUICHHEM TNPUPAUIEHUHN oca-
JIOK BO BpeM€EHU (OT LIUKJIA K LIUKILY U3MEPEHUI ), ITaBHBLIM NIPUONUKEHHUEM MIPO-
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Puc.6.8. OtHOCHTEIbHBIE NEPEMEILEHUA U OCAAKY FPeOHA NITOTHHBI:

a ~ NpONGAEHBIA NIPOQHIB NAOTHHEI U 3MIOPA OCAN0K MAPOK; 6 — 3MMOPa OTHOCHTENBHBIX MepeMelueHui; /-/0 — HoMepa Mapok,
A — 30HBI pacTakeHu#; 5 — 30Ha c)xaTui rpyHTa
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Puc.6.9. JlaHHpie BU3yanbHbIX HaOMoaeHUN 38 MECTHBIMHM AePOPMALIUAMU

CPYHTOBOH ITJIOTHHBL.
[ ~ TpelluHbI pa3phriBa; 2 — OTON3HEBLIE CTYNECHHU (YCTYynbl); 3 — 3acTOi BOAKI;
4 — TpelldHbl BRITYYMBAHKA, 5 — A3BIK ONON3HSA; 6 — TENO ONOJI3HA; 7 — JIOKE OMOJ3HS,
8 — BEpXHsAd rpaHHLA OTION3HA, 9 — JKHHKS OPOBKU CpbIBA; /() — TPEUIMHBI CKOJIbKEHHUS
1] — BpIXON BOABY, /2 — HHKHAA FpaHMLA ONo3HA, /3 — NpOAONLHBIE TPEHIHMHBI Ha rpebHe;
{4 — BEINOP TPyHTa, /5 — BOPOHKA OPOCEAAHNS
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HUcxoasamMx ocangok (puc.6.10, rpadux 2) x ropuzoHTanbHOM acumnrote 1. I'pa-
(UK HOPMAABbHOIO X04a OCAAKH NUIOTUHbI MO CBOEMY OYEPTAHMIO JIOJIKEH ObLITh

O1M30K K ouyepTaHuIo rpaduka yrIOTHERHS IPYHTA Tejla MJIOTUHBI 1O Harpys-
KON,

'

Ocanka S, MM

Puc.6.10. Xapakrepusie rpad MKy Xo4a 0Cafok BO BPEMEHY:

[ — oxxunaeMoe NpeaeibLHOE 3HAYECHUE 3aTyXaIOu(ei ocaakH (ropu30HTaNbHas aCUMIITOTA);
2 — rpaduk HOPMANBHOTO X014 0caaku; 3 — rpaduk M3MEHEHU 0CAJIKU C BPEMEHHbIM
OTKJIOHEHHUEM OT HOPMANbHOTIO X014, 4 — aBapUNHLIN XapakTep pa3BUTHA OCAJKH C YUACTKAMM:

HAYaJIBHOrO NMOCTENEHHO 3aTyXAKIIET0 X044 0CaAKH (@), 3aTyXaowero xoaa (6), yekopAowmerocs
X0Ha OCaJIKU (8) ¢ BO3IMOMHON aBapueH

6.3.4. B cTpOUTENBHBIA NEPUOL NAABHOCTb Ipad)ka OCAAKH B OTACJILHBIE
BPEMEHHBIE OTPE3KH MOXKET Hapyliatbea (puc.6.11), Ho ee oO1IMil X0 CoXpaHA-
€T 3aKOHOMEPHOCTh. Hapylienust rmiaBHOCTH X044 B 3TOT NEpHUO] 00YCJIOBIECHSI
HAPAUIUBAHUAMU HACKININ CBEXHUM CPYHTOM U NEPEHOCAMH BLICOTHBIX MApPOK C
apyca Ha apyc. [1ocne npexpaluetus OTChINKY rpyHTa rpa@uKy X0Aa 0CaKH Ipy-
oOpCTaroT ¥ COXpaiibiiioT B JalibHCHLIEM CBOIO MNTABHOCTh M TEHACHLIHIO K MOHO-
TOHHOMY 3aTyXaHMIO.

6.3.5. IlokasarenssMu 3aKOHOMEpPHOI0 X014 OCAAKH NNIOTHHBI (OCIIOBaIINA)
MOTYT CITYXKHTh OYepPTaHHe U B3aUMHOE PACHOJOKEHHUE 3NMIOP 0CANOK, 110CTPO-
€HHBIX 110 U3MEPEHUAM, BbIIIOJTHEHHbIM YEPE3 PABHbLIE BPEMCHHbBIC HHTEPRAIbI.
Ocaaky raOTHHBI MOXHO CYMTATh 3aKOHOMEPHOM, eCIIU:

AO
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1988 T 1989 1. | 1990

314 |1 4

Ocajgka, MM

.

BricoTa MIIOTUHBL, M

Bpewmsi, kBapTan/Tox

Puc.6.11. I'padurxu BO3BENECHUS NIOTUHBI U X04a OCAJIKH IIPH TTOCIOHHOM
VKJIalKe IpyHTa.;
[ — rpaduk Xona OCaaky npy NocjacaoBaATEbHOM BO3IBEACHKUM IUIOTHHBI, 2 — rpadyK BO3BEAEHUA
[UIOTHHBI, 3 — BEJIMMWHA NPEAENBHOR 0Canku

a) MIOPLI HOBTOPAIOT KOHTYPHYIO JIMHMIO CTBOpA IJIOTUHBI, MEHASA CRBOU
OpAMHATLl B COOTBETCTBHUU C W3MEHEHMEM BBICOThI TUTOTHHBI;

0) UHTEpBaAJibl MCKAY HW)KHUMH, OTPAaHUYUBAOLIMMHA 3IHOPBI JIMHUAMMU,
NOCTPOECHHBIMU HA pa3HbIe NAThl YEpe3 paBHbIE OTPE3KM BPEMEHU, YMEHLINAIOT-
CA CBEPXY BHHU3 (pUC. 6.4), T.€. TUHUU HNTIOP ¢ KXKIBIM IOJ0OM pacrosiararoTcs
OnMvKe APYT K APYTY, 4TO ABJACTCA NMPU3HAKOM 3aTyXaHHA 0CaAKU BO BPEMEHHU;

B) 3MIOPBI OCAIOK HE UMEIOT PE3KUX IEPEru00B M CTYNEHEH.

6.3.6. [Ipy aHanm3e COCTOSIHUA U pabOTHI IITOTHHBLI, 0CHOBAHUA K OTKOCORB
N0 JAHHBLIM IEOE3UYECKUX HAOMIOACHU. 32 uX AeopMalnusIMu HEOOXOIUMO
YUECTb U COOTBETCTBYIOIME PE3YJNLTAThI BU3YaJIbHBLIX HabmMoAeHUNA. OTCYy TCTBUE
Ha TUIOTHHE M ApYrUX 00BEKTax HAOMIOACHMNA BHOUMBIX MPOSABJIEHUH ITPOCANOK
rPyHTa, ONOJI3HEH, TPEIIWH, BCOYYUBAHHUM, O4aroB UiIbTpauyyi 4 T.I. CBUIE-
TEIbLCTBYET O OJaronoNyyHOM COCTOSHUM COOPYKEHUS, €T0 OCHOBAHUA U OTKO-
COB. |

6.3.7. AHOMaJbHBIH X0 0CAKU XapaKTePU3YETCH, KaK MPaBUI0, OOHUM
WA HECKOJNBKHMM HAPYIICHUAMM 3aKOHOMEPHOCTH €€ pa3suTud. K uucny npu-
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UMH AHOMANLHLIX OTKICHEHUH X042 OCANKH MOXHC OTHECTH! MHTCHCHBHOE 3a-
Ma4yMBaHUE TPYHTA IJIOTHHBI NPYA OLICTPOM HANMONHEHUH BOJOXPaHMINLLA; Ha0y-
Xa@HHE TMUHUCTBLIX I'PYHTOB B MJIOTHHE, I'E€ONOrHYECKON Cpele OCHOBAHMA WIIH
OTKOCOB MPH UX BOJAOHACBIIUCHNH, MOPO3HOE ITyYEHHE WA “OMOHOJIMYMBAHHNE"
'PYHTOB; JUHAMUHYECKUE COTPACEHUA OT B3PHIBOB, 3EMJICTPACEHUNA, TPAHCTIOPTA
U Ap.; BEITOP CabblX FPYHTOB U3 OCHOBAHHMSA; Cy(H(PO3MOHHBLIC MPOUECCHI U APY-
e PaKTOPBI.

Bo3aeicTBYE YKa3aHHbIX BEIIUE (PAKTOPOB HA OCAAKY MJIOTHHbI NPOSIBIIA-
€TCA B CICAYIOUIEM.

6.3.8. MHTEHCUBHOE 3aMaYMBAHUE TEJIa IJIOTUHBI BBI3BIBAECT OCJIabJCHUE
KOHTAKTHBIX CBA3EH MEX QY YaCcTHULaMM I'PYHTA; B KPYITHOOOJIOMOUHBIX IPYHTAaX
NPOABJISECTCA B3BELUMBAIOLIAA CUJIA, CHUXKAKTCA NOKa3aTeNu BHYTPEHHErO Tpe-
HUA U T.0. YKa3aHHBIC ABJACHHUA CIOCOOCTRYIOT PE3KOMY YBEAWUEHUIO CKOPOCTH
OCAIKU I'PYHTA MO AccTBUEM COOCTBEHHOTO BECa HACHIIY 3a CUET NepeykKiaj-
KM 4acTUL B O0jiee IUNIOTHOE COCTOsIHKE. 11poLecc HOCUT CPaBHUTENBHO KPATKOB-
PEMEHHBIN XapaKTep M OTpa)kaeTcs Ha rpaduke xola OCaIKH CTYNEeHYaThIM fa-
neHueM (puc. 6.12, a).

6.3.9. HaOGyxanue npu 3aMauuBaHuyM HabIrOnaeTcs, Kak MpaBuiio, B BBICO-
KOOUCHIEPCHBIX TNTUHUCTHIX IPYHTAX THUMNA YETBEPTHUYHBLIX OTIOXECHHUI XBaJIbIHC-
KHUX MUH B [TOBOKLE, MAaMKOTICKUX, KPBIMCKUX, 3aKaBKa3CKUX MMMH U ap. le-
dbopmaumn HabyxaHusg TaKUX ITIUH NTPU CpenHelt IPUPOAHOM BIaXKHOCTH MOPS-
Ka 20-25% pnocrturaror 10-20% ot nepBoHayaibLHOro odbemMa, 4To IpH 3aMadu-
BaHUU MOXET NPUBECTHU K 3HAYUTEJILHOMY YBEJIMUYEHHIO B TPYHTE JaBJeHuA [2].

B rpyHTOBOM MJIOTHHE, OCHOBAHHHU MJIY OTKOCAX M3 IMUHUCTOrO MaTepHa-
na gepopMmanuy BabyXaHusi BO3MOKHbBI [OCIIE HANOMHEHUS! BOAOXPaHUIHULIA U
Hauajla puibTpauuu. Takue nehpopMalni HAaKIaabBarOTCA (C OOpaTHBIM 3HAKOM )
Ha OCaJIKy, 00yCIOBJICHHYIO YIJIOTHEHUEM TEJa NMJIOTHHBI U OCHOBAHMUSA OT COO-
CTBEHHOTIO Beca rpyHTa (puc. 6.12, 6 ). Ilpouecc rHabyxaHus MOXKET AIUTLCH J0-
CTaTOYHO NOJr0 M3-3a MaJIoil BOZOIPOHUIIAEMOCTH IVIMH, a BEJIMYKMHA aedopMa-
LKA HAaOyXaHMs B 3HAUMTENLHON Mepe OyleT 3aBUCETh OT Pa3MEPOB INIMHUCTOTO
MAacCHBa (BBICOTHI IJIOTUHBI).

6.3.10. JedopMmauyn MOPO3HOTO NIYYEHUS TPOABAAIOTCH, KAK IPABUNO, B
NOBEPXHOCTHOM KOHTYpe NMpOQUIA IJIOTHHBI, BLIMOJHEHHON M3 TJIMHBI, CYTJIHH-
Ka WIA MOpPERBI. JlehopMaiiiu HOCAT CE30HHLIN (LIMKIIMUECKUI XapaKTep) U NPy
HernyOOKOM 3aI0K€HHH BLICOTHLIX MapoOK Ha rpedHe, HU30BbLIX OepMax, TeppH-
TOPHAX M OTROCAX (Bbillie T1YOHHbI CE3OHHOIV NPOMEP3aHUsA IPYHTA) NPUBOIAT
B 3MMHUHM NepUOl K MOABEMY MapoK B ITYYHUHHUCTOM IPYHTE, UCKAXASA NCHCTBU-
TEJLHBIH Xoa ocagky. I'paduuecky 3TOT npouecc NpoOABISIETCS HEKOTOPbIMHU
NOABbEMAMH KPUBBIX XOJa OCaAKHN B 3UMHUE Mecsalbl (prc. 6.12, ).
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6.3.11. Ce30HHbIC NIYOOKHE NMPOMEP3AHUA HUIOBBIX MTPU3M TUJIOTHH B YC-
nosuax Kpaiinero Cesepa ¢ BO3MOXHBIM O0Opa30BaHHUEM M HAKOTUJICHHEM B MIyC-
ToTax {rmopax) rpyHTa J1b4a BeI3LIBAOT 3aMEIJIEHUE MTpoLecca 0CaAIKuU, GUKCHAPY-
eMO€ MapKkaMM Ha HM30BBIX OepMax (puc. 6.12, 2).

6.3.12. Bpinop cnadbiX rpyHTOB U3 OCHOBAHUA NOJ ACHCTBHEM BECa [UIO-
THHB! BBLI3LIBAET, KAK ITPABWIO, OUE€Hb OOJNbLIME OCAIKU COOPYKEHUS (MHOIIA B
HECKOILKO METPOB). OpPHEHTUPOBOYHO IpapuK OCAIKHU IUTOTHHbLI NPUA BBITIOPE
IPYHTA ¥3 OCHOB3HUA MOXKET COOTBETCTBOBATEL NMPUBEACHHOMY Ha puc. 6.12, 0.

6.3.13. 3emueTpsaceHus U MOILIHBIE B3PBIBLI MOTYT BBI3BAThH [IPU OfIpese-
JIEHHbBIX YCIIOBUAX OBICTPOE YBEIUUEHUE CKOPOCTH 0CAaJA0K OOBEKTOB HabOMOIE-
HUA ¥ Jaxke ux oOpyuLieHue. BosMOXKHOE U3MEHEHUE X0Aa OCAaAKM NPU KpaTKOB-
PEMEHHBIX IUHAMUYECKUX BOZACUCTBUAX [IPHUBENECHO Ha Ipadukax puc. 6.12, e.

6.3.14. Cyd{po3HOHHBI BHIHOC MPYHTa U3 Tena MIOTHHBI (OCHOBAHHUA)
MOXET NPUBOAUTL K 00pa30BaHUIO HA MOBEPXHOCTH IUIOTHHBI JIOKAJIBHbIX IIPO-
CaJIOK, YTO MOKET ObITh 3a(DUKCUPOBRAHO BEICOTHBIMH MApKaMH, pacronararoiu-
MHUCS B 30HE npocenanys. Ha rpadukax xoaa ocagky 3THX MapoOK MOABJSIOTCS
aHOMAaJIbHbIE OTKJIOHEHUA KPUBBIX, YKA3bIBAIOIIME Ha MOBBILIEHUE CKOPOCTH OCa -
KU (puc. 6.12, arc).

6.3.15. AnanorndueiM 0Opa3om OTpakaeTcs Ha rpaukax Xoja ocalxu
NPOTAWBAHUE OKA3ABUINXCS B TEJIE MIOTHUHBI P CTPOUTENLCTBE JIMH3 JIbja WilH
cHera (puc. 6.12, 3).

6.3.16. Tlpu ananuse JaHBbLIX HAONIOACHUN PEKOMEHIYETCS YUUThIBATH,
4YTO aHOMAJIbHBIM XO4 OCAJKH IUIOTUHBI MO YXKa3aHHEIM BBIIIE U APYTUM MPUIHN-
HaM HE BCErjaa ABNAETCA NMPU3HAKOM HeONaronoayqHou padboTh! MIOTHHLI U OC-
HOBAHWA WJIM HapyLWIEHU UX UEJOCTHOCTH, TaK Kak C HpPEKpalleHHEM BO3JEH-
CTBHS (PAKTOPOB, HAPYIIAKOLIUX HOPMANbHOEC pa3BUTHE OCANKU (Hampumep, 3a-
MauyUBaHME IPYHTA TEMA IJIOTHHb! BOAOH, HEOONBIINE COTPACEHUA B3PbiBAMU UIIH
CeMCMOM, TagHHE HAXOAWBILUETOCH B TPYHTE AbJa Y T.I.), JANBHEALIUN TIPOUECC
€€ pa3BUTHs NpUoOpeTacT BIIOJIHE 3aKOHOMEPHBIA XapakTep.

6.3.17. ABapUiiHbIU XOI OCaAKK MIOTHUHbI (OCHOBAHMS, OTKOCOB) Xapak-
TEPU3YETCA HE3aTYyXalLWHM, YCKOPAIOUIAMCA BO BpEMEHM MPOLECCOM €€ pa3BH-
THA (puc. 6.10, kpuras 4). Takoe pazpuTre npouecca MOXeT ObITh 00YCIOBICHO
HApyLICHUEM CTAaTUYECKON YCTOMYUBOCTH OTKOCOB IUIOTHHEI, BLITIOPOM CJ1a0bIX
'PYHTOB M3 OCHOBAHMS, KOHTAKTHBIM BBINOPOM (BBIHOCOM) U KOHTAKTHBLIM Pa3-
MBIBOM, COIIPOBOXAAILINMCS Pa3pyILICHUEM I'PYHTA HA KOHTAKTE ¢ D0sIee KPyII-
HO3E€PHUCTHIM MAaTEPHAIOM (HapyIIEHUAMHU QUALTPALUOHHON MIPOYHOCTH); TIO-
BPEXIAECHUSAMHU IIJIOTUHBI, BBI3BAHHBIMM BO3NEHCTBHEM CEHCMa WY B3PLIBOB U
ap. B JaHHOM ciryyae B aHaNIN3 X04a OCAJKM IJIOTHHBI JOJKHEI ObITL BKITHOU € HbI
pEe3yJIbTaTel ¥ JpYyTHX BUIOB HAOIIOACHUH 32 COOPYKEHUEM.
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6.3.18. OueHKy 3aKOHOMEPHOCTH XoAa ¥ obuwieHl TeHaeluuy pasBuTyHs
0CaJIOK TUIOTHHBI PEKOMEHAYETCH NPOU3BONUTDL HE MO OTAEAbHLIM (pparMeHTap-
HbIM rpa@ukamM U 3MOopam, a 1o JaHHbLIM 3a BECb nepuo HabIoNeHUH, T.€. PET-
POCIIEKTHBHBIM CIIOCOOOM, YTO MO3BONSET MyTEM BU3YaJIbHOMO CpaBHEHMS C 00Jib-
LIOH HAMIAAHOCTBIO MPOCNEAUTL 32 BCEMH M3MEHEHHSAMM B XapaKTepe OCalKH
MIOTHHBI ¢ Hayana HabmojeHui. i ynpolleHus: aHaiin3a Ha YepPTeXH PeKo-
MERAYETCS HAHECTH 'padMky U3MEHEHUH BO BpEMEHU YPOBHEH BEPXHETO U HHIK-
Hero ObedoB, rpad KK TEMITEPATYPHI HAPYKHOTO BO3AYXA (ISt CEBEPHbIX paHo-
HOB) U ApYruX (PakTOpOB, OKA3bIBAIOLIMX BJIIMAHWE HA X0 ocaaku (puc. 6.12,
a-2,3c).

6.3.19. Crnenyrolym 3TanoM aHaiau3a pe3yibTaroB HAaTYpPHBLIX Halmro/le-
HUM 32 0CAAKOM ABNAETCA MX CPAaBHEHME C JAHHBLIMU TIPOEKTA WJIM CELHATIbHbIX
pacyeToB. CONOCTABIEHUE MTPOU3BOAUTCA YTEM HAHECEHUS HA TpadUKH U 31TH0-
pbl UBMEHEHUI HaOMIONAEMBIX 0CAZI0K, PACYETHBIX FPa()MKOB U 30D, BbIUUC-
NEHHBIX OJI COOTBETCTBYIOUIUX CTBOPOB, CEUEHUI MM TOYEK. 3areM AaHHbIE
HaTYpPHbIX HAOJIOAEHUN CPABHMBAIOT C NMPEACNbHO JOMYCTUMBIMM TTOKa3aTesd-
MM 10 ocalke. Ecny HaTypHble 3HAYE€HMUSA 0CAN0K HE NPEBOCXOIAT PACHETHBIX U
NpeaesIbHO HOTTYCTUMbIX BEJIHUYWH, 4 XOJ OCAJIKU ARNSETCS BIIQIHE 3aKOHOMED-
HbIM, TO IUIOTHHY 1O 3TOMY T0OKa3aTeNio (0CajKe) MOXHO CYMTATh pabOTOCIIO-
coOHOM. B cnyyae npeBbllieHHs BeIWUYWH HATYPHBIX OCRAOK UX KPUTEPHaTb-
HbIX 3HAYEHHUH PEXKOMEHAYETCA.

BBLIMIOJIHUTE NMOBTOPHBIN pacteT OCaJKH TUIOTHHBI M1 OCHOBaHMA C BBEE-
HUEM B HEr0 YTOUHEHHBIX MEOTEXKOHTPOJIEM XapaKTePUCTHK I'PYHTA U IpaHHY-
HBIX YCJIOBMH;

BKJIFOYUTL B aHAIM3 Pe3yNbTaThl APYTHX BUAOB HATYPHbIX HAONIONEHHUM
O MJIOTHHE C LUEJILKO BBISICHEHMS BO3MOXKHBIX IPUYMH PA3BUTHS M BbIXOJa ocal-
KU 3a IIpedcibl paCyeTHHIX 3HAUSHMI (TaHHBIE MO MJOTHOCTU M Ka4yeCTBY YJO-
)KCHHBIX B IJIOTUHY TPYHTOB, KPHOJIOFHHK OCHOBaHUS, MOTPEOCHHOMY CHETY, CY (-
¢031OHHBIM NpoLieccaM, TMHAMUYECKHMM BO3ICHCTBUAM U AP.).

6.3.20. 1719 OUEHKH 3KCIIyaTaUHUOHHON HAASC)KHOCTH TUIOTHHBI MO JTaH-
HBbIM HaOJIIOEHUH 32 0CaIKOH PEKOMEHAYETCS YCTAHOBUTL CTEMEHB OAHOPOIHO-
CTH €€ CJIOKEHUSA 10 TIOTHOCTH I'PYHTA, a4 TAKXKE BBISICHUTL PABHOMEPHOCTD JIe-

u '
chopmanui coopyxeHnd, HarnganaeiMy  nNoKazarenaMy AN CLUEHK!

TeJa TUIOTUHDL! ABJIAIOTCA MpadrKy M 3IMOPbl, XapaKTEPU3YIOLIME OTHOCHTENb-
HYIO OCaKy COOPYXEHHUS (B MPOLEHTAX OT €ro BHICOTHI) H U3MEHEHHE OTHOCH-
TEJIbHON HEPABHOMEPHOCTH 0CanoK coceaHmX mapok (AS/L) Ha yuacTkax ¢ pes-
KMM H3MEHeHHEM Npoduis OCHOBAHMA TUIOTHHLI. B ciiyyae OJHOPOAHOIO IO
NIOTHOCTH COCTABA IPYHTA B TUIOTHHE HA BCEM €€ NPOTAKEHHUH OTHOCUTEbHAS
ocanka rpebHs unv 6epM BO BCEX KOHTPONbHLIX CTBOpPax OyaeT oaMHakosa (npy
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pPaBHOHU NPONOJDKUTENILHOCTH HaOMIONEHUNA M HAEHTUYHOCTH I'PYHTOB OCHOBA-
HUS B KQXKJIOM CTBOpe). HepaBHOMEpHOCTH aDCONOTHRIX 0Calok rpedHs (0epm)
MUIOTHHLI 10 €€ IJIMHE PEKOMEHIYETCS OLEHHUBATh BU3YyallbHO IIyTEM CpaBHEHUS
SIMOP 0CaA0K. IIpn OTHOCUTEIBHO TITABHOM OYEPTAHUU IO MOXKHO 3aKJIFOUUTh,
4TO BEPOSTHOCTHL 00pa3oBaHus Ha TpedHE IIOTHHB! ONACHBIX B (PUISTPAIMOH-
HOM OTHOLIEHHUH NOMNEPEUHBIX TPEIIUH HEBEIHKA. I Ipy HATUYHM Ha 3ITIOpax oca-
NIOK PE3KUX NMeperudoB WM CTyNneHei Tpedyercs TmarTeibHO 00¢1eA0BaTh COOT-
BETCTBYIOULIME YYACTKH MJIOTUHLI HA TPEIIMHOOOpazoBaHue. CyiecTBEHHAs pas-
HOCTH MEXAY 3HaAUCHUsIMU OCAJOK ABYX OMU3KHUX MOHEPEUHBIX CTBOPOB MOXKET
CBUIACTENBCTBOBATH O BO3HMKHOBEHUY B IPYHTE PACTATMBAIOIINX WIIHA 3HAYUTEI b-
HBIX KacaTeJbHEIX HalpsKEHUN, CIIOCOOHBIX MPUBECTH K 00pa3zoBaHUKO TIOIIE-
PEYHBIX QUIBTPYIOIIUX TPELIUH.

6.3.21. AHanu3 pe3yabTaToB HaOMIOACHMI 32 OCaJlKaM¥ BHYTPH Tela TU10-
THHBI [10 BEPTHKAJTH 3aKTIOYAETCS B COMOCTABACHUH 3HaYE HIM paCUETHRIX U (PaK-
THYECKUX OCaJO0K; IPKU 3TOM MAKCUMAJILHBIE OCAJKH IO 3aMepaM HE JOJDKHBI
NpEeBBILIATE PACUYETHLIX 3HAYECHHUH, ONpEIeNeHHbIX Mo nekcTryomuM CHull.
MuHYMaJIbHBIE 3HAYEHUA PaKTUUECKUX 0CAJOK HE JODKHEI UMETh CYLUECTBEH-
HbIX OTVIMYMY OT 0CAJ0K COCECIHUX CA0EB IUIOTHHBI, T.€. BECh TPadUK IKCIITyaTa-
HHOHHBIX OCaAOK JOKeH HOCHTH IIaBHBIH XapakTep OT HYJIEBOTO 3HAYECHHUA
OCAaAKH TeJia IJIOTUHB! Y NMOAOLIBBI 10 MAaKCUMAJILHOTO Ha rpedHe uinn OepMax.
ITosgBnenne Ha rpaukax yyaCcTKOB C PE3KUM U3MEHEHWUEM BEJIMYUHBI OCAlIKU
MOXKET CBUACTENBCTBOBATH O JIOKAJbHBIX 3aBUCAHUSAX sijipa HA OOKOBOIl IPU3ME,
BO3MOXXHOTO 00pa3oBaHusl MOPU3OHTANBHON TPEIMHEl U NOCHEAYIOMWETO MR-
PaBIMYECKOro NPOPLIBA SAPa.

3HAYUTEIbHAs HEPABHOMEPHOCTh OCANOK HETPYHTOBOIO YKpaHa TIOTH-
HbI MOXKET MPUBECTHU K pa3repMeTU3aLiM ero 1BOB, HAPYLIEHUAM LEJIOCTHOCTU
3AUIUTHOTO MOKPHITHA M, KaK CISACTBHUE 3TOT0, K YBEJIMYEHUIO PUIIBTPALMHL.

6.3.22. [Ipu ananuse rparkoB Xo4a 0CaJ0K B pa3IMUHbLIX HAOMONATE b~
HBIX CTBOpax MU OTHENBHBIX TOYKAX NJIOTHUHBI OYEHEL BAXXHO YCTAHOBUTH 3aKO0-
HOMEPHOCTD IIpolecca ux 3aTyxaHus Bo BpeMeHU. [Ipusnakamu 01aronorydHo-
IO MOBEACHHUS TUIOTUHBI SABIAETCS MOHOTOHHOE YMEHBIIEHHE CKOPOCTH OCAAKH
BO BPEMEHM U €€ CTPEMIIEHUE K HYIIO, T.€. COONIONEHHE YCIOBUSA

ult)>ul(t)>..>u(t)—0, (6.6)

I7e ¥ - CKOPOCTh OCaAKH, MM/TOM, MECSL, B MOMEHTH BpEMEHH [ ,...,¢ . IIpu3Ha-
KaMHX HOpMaJILHOM paboThl NIOTHUHBI MO [TOKA3aTENIM FOpPH30HTAJIbHLIX TOIIE-
PEUYHBIX CMEILEHUM €€ IPeOHA ABNAIOTCA: |
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a) 3aKOHOMEDHOEe ClIeNORANNE CMeleHui rnebHA Bo3pacTaroue i yob!-
BaloUIeH FHH,pOCT&TH‘{eCKOﬁ arpy3Ke Npy HanonHEHUU U CpadoTK BOI{OXD&HH-
NHIA;

0) YMEHBILECHME YEpe3 2-3 LUKIIA “HANOJHEHUA-CPAOOTKH YPOBHS BEPX-
Hero Obedra HEOOpaTUMOUM COCTABIAIONICH CMELLIEHMK A0 3HAYEHUN, ONU3KUX K
HYJIFO (RHAJTOTUYHO YCIOBUKO 6.6), ¥ nepexon ropu30HTaNbHBIX AehopMalmi
rpebHs B CTauK0 YNIpYrod paboThl.

LIpy OLIEHKE COCTOSHUSA INPYHTOBOM IUIOTHHBI NIPHUHATO CUMTaATh, YTO OHA
HaxOAUTC B (hasze cTabunuzauuu JepopMaumi, ecnu rpa@uk xoaa 0Cagku aCUM-
NTOTHUYECKHN NMPHUONMIKAETCS K TOPU3IOHTAJIH, @ CKOPOCTb (MHTEHCUBHOCTB) OCa/l-
KW cOCTaBisgeT apuMepHo 1-2 mMm/rog [2].

6.3.23. AHaiIu3 JMIOP OTHOCUTEJILHBIX TOPU30HTAJILHBLIX HEpPEeMEUlEHMH
(BOONb OCH TUIOTHHBI) JACT BO3MOXKHOCTH BBISIBUTH 30HBI CXKaTus U Haubosee
OITACHBIE 30HBI PACTIXKEHUA I'PYHTA, MAKCHUMaNbHBIC 3HAYEHHA KOTOPKIX HAa0II0O-
JAIOTCA TMIPEUMYIIECTBEHHO B MEPUOJ CTPOUTENLCTBA U MEPBOTQ HAINOIHECHUS
BOLOXPAHWINIIA. 30HbI PACTSXKEHUSI TPYHTA, KaK IPABUIIO, pacIionararTcsa Hal
“HebnaronomyyHbIMK’ yYaCTKaMH OCHOBAaHUA (KpyThie OEperoBbie CKJIIOHBI, 00pTa
KaHbOHA U Ap. 1o 11. 4.5.2). 3nech HauboJiee BEPOATHO IOSABJICHUE OMACHBIX I10-
NEPEYHbIX TPEUIMH NP PACTATHBAIOIAX OTHOCHUTENIBHBIX ASPopMaLuax, JOCTH-
raromux 0,5% oOT BBICOTHI ITUIOTUHBI.

Bo Bcex ciryyasax HapyluieHUH 3aKOHOMEPHOCTH X0Ja pa3BUTHS AedopMa-
LN A7 Pa3AAYHBIX YYACTKOB IJIOTHHBI HEOOX0AUMO ITPOBEICHNE KOMITIICKCHO-
ro a’ajusa pes3yJibTaToB APYrUX BUIOOB HATYPHbLIX HAOJNIONEHUNA, B TOM YHUCIIE
pe3yJbTaTOB (PUIBTPALIMOHHBIX, TEMIIEPATYPHBIX U APYTHAX U3MEPEHUM.

6.4. YcraHoB/IeHHE NpeaeSIbHO AONYCTHMbIX NoKa3areieil (KpuTepues)
OCAAKM I'PYHTOBOH NUIOTHHBI

6.4.1. Iloa xputepusaMH OCAAKY IIOTUHBI MOHUMAIOT TAKHE €€ MPEAE/Ib-
HbIC ¥ KOJIHYECTBEHHBIE 3HAYCHHUA, JJOCTHIKEHHE KOTOPBIX B HATYPHBIX YCIAOBUAX
CBUIAECTENLCTBYET TUOO

0 HOpMAaJbHOH PadOoTe MJIOTHHbI B COOTBETCTBUH C NIPOESKTHBIMH IPEATIO-
ChIJIKAMH; |

O HaJIMYMHU CYILUECTBEHHLIX OTKJIOHEHUI B pab0oTe U COCTOSSHUHU MJIOTUHBI
OT IPOEKTHLIX H HOPMATUBHLIX TPEOOBAHNH, HO COXPAHEHUK BOZMOXHOCTH 3KC-
MyaTalyi ¢ HEKOTOPbIMH OIPaHAYEHUASIMH,

" Brinyuiena «MeTonuka onpencieHus KpUTEpHEB 0€30MacHOCTH M'IPOTEXHU-

LY e TAYA'

ﬂi’.‘:ﬁpymc:uy'm; P,H, 153-34.2-21.342-00. M. 26G01.
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00 rcuepnanny MJIOTUHOH UK OTAESNIBHBIMY JJIEMEHTAMM BO3MOXHOCTEH
BOCIIPUATHA TTPOEKTHBIX HATPY30K M BO3OCHCTBUM U BBITIOJIHEHWS CBOEIO (PyHK-
nuoHalbHoro HaszHauyeHus {[1-836-85, CHulI 2-06.01-86].

6.4.2. Kpurepuu, XapaxTepusyroune COCTOAHHUE TUIOTUHBI, YCIOBHO ITOJ-
paslieNig¥OT Ha ABa BU[IA: NPEaejbHO NONYCTUMBbIE W npencibHeie. B obuem
CIIy4ae OLCHKY HAaASKHOCTH padOTHI IUIOTHHMBI I10 MOKA3ATEIIO OCaAKH BBIIOJI-
HAIOT ITyTE€M CpaBHEHHUA (PaKTHUECKUX (OIYUYEHHBIX HATYPHBIMH H3MEPEHUAMH )

3HAYCHUWH 0CaIKH ¢ €€ KpUTEPHAIbHBIMH TIOKA3aTEISIMHM:
IIpX UCIIpaBHOM paboTe

S <S (6.7)

OIpHU HEUCTIPABHOM padoTe

<S§ <S8 (6.8)

np_Aon. H npen’

py NpeacnbHOM (MpeaaBapuiHOM) COCTOSHUH

<SS =8 | (6.9)
1p. Ao, HaT rnpes
rnesS ,S S — COOTBETCTBEHHO, HATYPHBIE, ONPEACIBHO AOIMYCTUMbBIE U

nar’®  np.gon.’ mpen

[PEJAEIILHBIC 3HAYCHUA OCAIKH IUIOTUHBI.
6.4.3. B kauecTBe KpUTEPHUEB OCAJKH UCTIPABHOM I'PYHTOBOM IIOTHUHEI
MOXXHO PEKOMEHIOBATh HEPABEHCTBA
S <§ *AS; (6.10)
HA4T

pacH

u(t)>uft)>...>ult)—0, (6.11)

rne S5 H Spm — 3HaUYEHUA, COOTBETCTBEHHO, H3MEPEHHON ¥ PACUETHOM ocaaku
[UIOTMHBI 3a ONMHAKOBBIM MEPHOA BpEMEHH; AS —~ MOTPELIHOCTE U3MEPEHUS PaC-
4eTHOH ocanku (£5%); u (¢ ), u (£.),..., u (¢ ) — AHTCHCUBHOCTB NPUPAIIEHAS OCAIKH
[UIOTUHBI, COOTBETCTBEHHO, B IICPBbIiA, BTOPON U NOCAEIYIOUIAE oAbl HAOIIONE-
HUM, HaYWHas C IepBOr0 U3MEPEHUA B MOMEHT / .

J1na Tyqiiero CpaBHEHUs PE3yJILTaTOB U3MEPEHUNA O0CAN0K MO0 MHTEHCHB-
HOCTH (CKOPOCTH) PEKOMEH/IYEeTCS BBINMOJHATL YCIOBHE PABEHCTBA BPEMEHHBIX
NHTEPBAJIOB MEXIY HUKJIAMMU:

At =At=At=..=At (6.12)

6.4.4. IloxazaTenu ocaiky, YKa3blBalOlIUe Ha CTaOUIBHYIO WA BO3pac-
TAIOLLYIO BEJIUYUBY €€ MHTCHCUBHOCTHM BO BPEMEHHW, CIEAYET pacCMaTpHUBATh
KaK NPU3HAK HEONAronony4yHoro COCTOSSHUA IIOTUHBI UM €€ OCHOBAHMA, T.€.
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E1l?:r:(fl) B usitz} = HS{E:‘}} = q{fn}" {6 13}
ult) <u(r)<uft)<..<ufl). (6.14)

IJTH MOKa3aresiM MOXHO CYUTATh NPEHEAbHO AONYCTUMBIMHU (6.13) u npe-
AENBHEIMUA  (6.14) XKPUTEPUSAMHA, VKAZKIBAOBIUMHA HA BOIMOKHOCTh TOSARIIEHUS
peJaBapyuMHON CUTYaLNH.

[IpenenbHO DOTTYCTUMBIE M NIPEAETIBHBIE KPUTEPUAJIBHBIC ITOKa3aTeIM 0cal-
KA IUJIOTHHBI YCTAHABIUBAIOTCH PACUCTHBIMH HJIM CTATUCTUYECKUMH METOIAMMU,
a TAKXKe MO JAaHHBIM MHOTOJIETHHUX HATYPHbIX HabmonaeHui [24].

6.5. ITporHo3upoBaHue KOHEYHOH BEJIHYHHDI
M X014 0CAAKH IIOTUHBI

6.5.1. PacueT ocangku oTchinaeMoi WK HaMBIBA€MOH IIJIOTUHBI BO BpEMe-
HH JIOJDKEH ObITH BBITOHEH MIPH €€ NPOEKTHPOBAHUM Ha OCHOBE JaHHBIX KOMII-
PECCHOHHBIX UCIIBITAHUN IPYHTOB TEjla 1 OCHOBAHUS ITYTEM CYMMUPOBAHUA IS

—— mm. LA am A — b —— -Em.

o A
3a[[aHHOTO MOMEHTA BPEMEH OE(POPMailnil CKaTmi INEMEHTAPHBIX ClIoeEB (Az )

1o Boicote coopyxenus [CHull 2.02.01-83, CHull 2.02.02-85, 8, 9, 15, 20]:

S(1) = Az, (6.15)

rue S(?) — ocaaka Ha MOMEHT BPEMEHM £; 1 — BBICOTA IUIOTHHLI; O, — HaIpsKe-

HUA B CKEJIETe ITPYHTA PACUETHOTO CJI0d; €, — KO3(PPUIIMEHT MOPUCTOCTH rPyHTA
Pac4yeTHOrO C/104; @, — KO3(QQULHUEHT YIUIOTHEHHSA (CKUMAEMOCTH) YYaCTKa KOM-
NPECCHOHHOU NPAMOU.

6.5.2. [1o mepe n3MeHeHu XapakTepUCTUK IPYHTOB [PU CTPOUTEJILCTBE
BEJIMYUHY [IPOTHO3UPYEMOM 0CAAKH PEKOMEHAYETCA YTOUHATh, IIPU 3TOM ClIENY-
€T IPUHUMATh BO BHUMAaHHUE COOTBETCTBYIOILHE NAHHBIE FEOTEXKOHTPOJIS M CIIe-
LIMaJIbHBIX UCCEeNOBaHNM [16]. Pe3ynsrarhl 3TUX pacueToOB OCAOKUA MOTYT CJy-

XUTb B KQUYECTBE 3HAYCHHUH HOMMHAJILHOIO KPpUMTCEPpH.

£ : ? T"T“ ﬁﬁ:‘l F FT'T ER & T 'r % T 'I"‘I‘*'I
U.J.0. 11P# HCOUXOAMMOCTH ICpi ijiy-

aTalluy IUIOTHHBI IO JaHHBIM HATYPHBIX HAOMIOOEHHH U COTIOCTaBICHU pezynb-
TATOB CO 3HAYCHHUSIMH NPOESKTHOTO MPOrHO3a NOJNYYEHHbIE NAHHBIE U3MEPEHHH
X0Ha 0CaJKu pEKOMEHAYETCs alnpOKCUMHpPOBaTh (GyHKLMeH BUa

FLRa T T AL T "R TTYT

NMPOrH03KMpOBdHHA OCAJKH B

:I

™

/
S(t) = , .
®) al + b (6.16)
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roe f — BpeMs; a u b — sMniupudeckiie Ko3QAOULUMEHTHI, oNpeaesisseMbie U3 YCIO-
BHs HAWJIYYIIETO COOTBETCTBUA JAHHBIX M3MEPEHMH aNlNPOKCUMUPYIOLIEH PyH-
Kuuy; S(f) — ocalika 3a paccMaTpuBaeMoe Bpems ¢ (rogpl, MeCsLbl ).

6.5.4. Tlocne onpejeneHUd annpoOKCUMUpPYIoLIeH (hDyHKIIMU U ONICAHUA
rpaduka ocajku 3a IEpHOJ BpEMEHH HaOMIOAeHUHN ¢ (Hanpumep, 3a 5 J1eT Haluo-
AEHUM) M0 3aBUCUMOCTH (6.16) BBHITIOJIHAKOT pacueT OCaAKA Ha UHTEPECYIONIUN
OymylMi MOMEHT BpeMeHH ¢, (Hampumep, Ha nocienyroide 5, 10 uin donbiuee
KOJIMYECTRO JIET, B TOM YUCJIE Ha { =o0). B KkayuecTBE npumMepa Ha puc. 6.13 npuse-
AEHBI HATYPHAA U NMPOTHO3UPYEMAsl KPMBbhIE OCAJIKH, a B Tabl. 6.4 — pekOMER Y-
emast popma IS BHINTOMHEHUA 00pabOoTKH JaHHBIX HAOIIOEHHM OCaIKU alllPOoK-
CHMallMen " €€ NIPOTrHO3UPOBAHUA.

Tabruya 6.4

O6paborka AaHubBIX HAGTIONEHURE 0OCAAKH ANRPOKCHMHpYIOmed dyukuuen
{

at + b

KoagduurenTs!
byHKLUUN
NeNe | JlaTa Uame- | Bpems ot { Koadu- | IlporHosu- | Koneunas
BLICOT- | M3Mepe- | peHHas | Hauana Sy = UMEHT | pyemas OCAAKA Seo,

. at + b
HO[O HHH ocajka |Habnwae- koppend-| ocanxa K ... | cm (1/a)

3HAKA | ocaakd { S, cM | HHil, MecC. Y, UM » FORY, CM

r

Mec/CM

B kayecTBe annpOKCUMHUPYIOIIMX MOTYT ObITh MCIIONL30BAHbL U JAPYTHE
byHKIMY, no3BOLIIOMHUE 60nee TOCTOBEPHO OMHUCATH PA3BUTHE OCAAKU, a TPO-
'HO3 OCAJIKM 110 MEpE TONYYEHUS HOBLIX NaHHLIX HaOMIOAEHHH PEKOMEHAYETCS
YTOUHATH [12].

JNs CHYDKEHMS TPYJOEMKOCTH W COKpallEeHHA BpEMEHH 00paboTKH pe-
3yJIbTATOB HAOJNIONECHUIN YKA3aHHbIE pacyeThl PEKOMEHIYETCS BEIIOJIHATE Ha
HHOBM W Ha MAKPOKAJIBLKYASTOPaX ¢ MPOrpaMMHBIM PEXUMOM paloThl TUNA
MK-52 (nporpamma Ne 40).
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Puc.6.13. ['paduku xo1a 0Caa0K rpyHTOBOM IIOTHHBEI:

! — rpaduk BO3BEAEHHUA TUIOTHHBE, 2 — rpadk xo4a 0caJkH NO AaHHBIM HATYPHbIX HAOIIOACHHH;
3 — rpapyK X0Aa NPOrHo3upyemMOn 0CaIKH



7. PEKOMEHJIALIMYA IO BEAEHHNIO OTUETHOU JOKYMEHTALMH
NPU HABJIOAEHUMSX 3A OCAAKAMM

7.1. OCHOBHBIMH OTYETHBIMHU NOKYMEHTAMU B CTPOUTEILHBIH NEpUO/ AB-
JIAHOTCS: IPOMEKYTOUHBIE TEXHUYECKUE OTUYETH O HAOIIONEHUAX, BHINOTHEHHBIX
B OJITHOM UMKJI€ WM KBAPTAJI€; NOJOBbIE TEXHUYECKUE OTUETH]; CBOAHBIN TEXHH-
YECKHUM OTYET O HAOIFOJEHUAX, BRITIOJIHEHHBIX A0 CIAYH COOPYKEHHUA B IKCIUIYa-
TalMIO.

OTtyeTHas JOKYMECHTaUMA B BUAEC MOICHUTEBHBIX 3alIMCOK NOKHA ITOA-
FOTABIMBATLCS TPYIINON, BLINMONHAOWIEH HAaOIIOAEHUA 34 0CaaKol U aedopma-
LMIMH Ha OOBbEKTE, U MepeaaBaTbea 3aKa3qyuKy. '

7.2. 1 010BBIE TEXHUYECKUE OTYEThI JOIKHBI COAECPXKATh: BBEACHUE (Haya-
110 HaOMIOAECHU N, OpTaHU3aAUUK-UCIIOJIHUTENH, HATHYUE NIPEAbIAYILAX OTUYETOB);
XAPAKTEPUCTHKHU paliOHa U YCJIOBUM CTPOMTENLCTBA ((PU3MKO-reorpadpuiecKue
YCIOBHs palioHa, Te0jIOrH4eCKUM Mpoduib 10 OCH TUIOTHHBI (puc. 4.2), cBeae-
HUsl O TEMIIEpaType BO3AYyXa, arMOC(HEPHBIX OCAAKAX, 3EMIIETPACEHHSIX, COCTOS -
HUHM BO3BOAMMbIX COOPYXEHUM); CXEMBI pasMEIleHUs] COOPYXKEHHUI;, CXEMBI pas3-
memeHus KHMA (cxembl onoOpHOM U KOHTPOJIBHOM ceTei, cM. puc. 4.1, 4.3, 4 4,
6.2,6.4,6.5,6.7, 6.8), konmnuecTBO U KoopauHaTelt KUA, NONMYIIEHHEBIE OTKJIOHE-
HUA OT NMPOEKTa, METOAUKN U3MEPEHMU, JaHHbIE O LUHKIMYHOCTU HaOMIOOeHUH
(cM. puc. 5.1, Tabn. 5.2); pe3yasTarbl U3MEPEHHH 0CagoK U Aeopmanyil (CM.
Tadn. 5.1, 6.1 — 6.3) 1 ux ananuza (cMm. Tadi. 6.4, puc. 6.13); 3akimroyenue (00-
IL{HE BLIBOABI).

7.3. CBOOHEBII TEXHUUECKUN OTUET NOIKEH OBITEL cocTaBieH K caue 1 OC
B IPOMBILLJIEHHYIO 3KCTUIYaTallMIO ¥ COMIEPKATh CBEIEHUS O BCEX BBIIIOJIHEHHBIX
B CTPOMTENbHBIN Nepuoa paboTax Mo HabaIoAeHUAM 32 JehopMalldsIMH COOPY-
xeHui ['2C reoie3nyeckuMM U ApyruMH MeToaaMu. CoxepxaHue CBOQHOIO OT-
4YeTa 1o COCTABY NOJHKHO COOTBETCTBOBATL CONEPIKAHUIO I'OAOBBLIX OTYETOB; B
[IPUIOKEHHUAX K HEMY CIEAYET NPUBECTU CXeMb! pasMeumieHnss KHUA, ycTaHOB-
JIEHHOY K MOMEHTY Cllau¥ COOPYXKEHUA B IKCIUIYaTallUiO, 4 TAKXXEe BEAOMOCTU U
rpauKu OCaloK M Apyrux nehopMammi COOpYXKEeHUH ¢ Havajia HabnromeHuH,
rpaMK HAMIOJIHEHUs BOAOXPAHWINILA.

7.4. OCHOBHBIMH OTYETHBIMH JOKYMEHTAMU B 9KCIUTYaTALHOHHEIHN I1€pU-
O LOJI3KHBI OBITh: IPOMEKYTOUHbBIE TEXHUYECKUE OTUETH! O HAOMIOAEHUSIX B KaXK-
IOM OYEPEAHOM H JOIOJHUTEIBHOM LIMKIaX (IIPH aHOMAJIBHOM XO/J(€ OCAN0K U B
IIEpUOIbI TIOBBILLIEHHOIO pUCKa paboThbl COOPYKEHHH); KPAaTKUE IOIOBbIE TEXHU-
YECKHE OTYETH! 110 HA0IOASHUAM 3a O0IIMMH U MECTHBIMU OCAAKaMH; CBOIHBIE
TEXHHYECKHUE OTYETHI 110 HAOMIONEHMAIM 38 OCaXKaMU B TEYEHHE OCHOBHbLIX NEPHU-
OOOB JKCIUTyaTallud COOPYKEHUH.
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7.5. KpaTkui roioBOH TEXHUYECKUM OTUET AOJKEH BKJIFOYATH CBEAEHUS,
PEKOMEHAOBAHHLIE N5 COCTABIEHUSA TTOAHBIX FOJOBLIX OTYETOB B CTPOUTEJIb-
HbIA NIEPUOI U OCHOBHBIE IMOJIOXKEHUS, PACCMOTPEHHbBIEC B HACTOALLUX PexoMen-
JalUsX, B TOM YHUCJIE PE3yJIbTAaThl BU3YaJIbHBIX HAOIFOAESHUHE 3a NpOoILEA LUVl ne-
pyuoa, rpaduky ¥ Tabnuupl UsMeHeHUt YBD, cnyyau aBapuiiHbIX CUTyauui Ha
TIOTUHE, CBeNeHUS 0 cocTOSHUU KA | naHnLie Habmoae Uil 3a 0cagkaMy M J1e-
dopMauUsIMU, OLEHKY COCTOAHUS 1 pabOThl COOPYKEHHM, OCHOBAHUII U Oepero-
BLIX NPUMBIKAHUH, OLIEHKY HocTatoyHocTH KU A v npennoxenus rno copepuieH-
CTBOBaHUKO padboT n noocHaweHuo KUA.

7.6. CBOJIHEIN TeXHWUYECKUH OTUYET MO HAOJIOASHUSAM 3a OCaaKaMu J0J-
KEH COOTBETCTBOBATH COASPMKAHHIO KPATKOrO roJlOBOI0 TEXHHYECKOTO OTUETA, a
TAKXKE BKJIIOYATh CBEACHMA O paboTax, BLIMOJIHEHHBIX B OCHOBHbBIE NTEPHOIBI IK-
CrIyaTauMuy: repBoro HarnoHEH UM BOAOXPAHWIKINA; EPBLIX JIET 3KCIUTyaTalHH;
yepes kaxzaple 5 — 10 ner (B yCJIOBHSIX HOPMAaJbHOM 3KCIIyaTallMyd B TEYEHHUE
40 —50 ner); yepes Kaxkapl€ 5 — 7 JET B YCAOBUIX CTAPCHHUS COOPYXEHUS (TIOCIIE
40 — 60 neT 3KcruIyaTauuy).
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IIPUJNTOXEHHE

OCHOBHbLIE CBEAEHHUA Ob AIIITAPATYPE M UHCTPYMEHTAX

I1.1. HuBeaupnr

KOHCTPYKLMS HMBEIUPA BKIIOYACT CACAYIOLUINE OCHOBHBIE YAacTH: YPO-
BEHb, 3pUTEJBHYIO TpyOy AJ11 BU3UPOBAHMA M MOACTABKY; Y HUBENHUPOB C CaMO-
YCTAHABIUBAKOIUEHCS IMHUEN BU3UPOBAHMA, KPOME TOTO, UMESTCSA KOMIIEHCATOP.

B 3aBHCUMOCTH OT KOHCTPYKLMH pa3jidyarOT HUBEJIMPBI YPOBEHHBIE (C
YPOBHAMHU), KOMIIEHCATOPHBIE U TIIYXHE, Y KOTOPBIX 3pHUTENIbHasA Tpyba U ypo-
BECHb HAMIYX0O CKPEIUIEHBI MEX Ay cOO0M U ¢ moACcTaBKOM TpyObl. I yxue HuBem-
pBI C YPOBHAMH OBIBAIOT C 371€BALIMOHHBIM BUHTOM U 6e3 Hero (puc.I1.1).

I1.2. HuBe/JinpHbIe peHKH H BCIIOMOraTeJibHbIe [PHCITOCO0IeHM A

[1.2.1. Husenupruie peuxu BHINOJBAOT B BUAE OpyCKa U3 CYyXOH BBIAED-
XXaHHOM APEBECCHUHBI IIEbHBIMU MU CKIAAHbIMU. Pelxu 1nd nusesmpoBadus 111
u IV knacca tuna PH3 uMeroT ABYXCTOPOHHION ASUMMETPOBYIO WALIETHYIO
mKany. ITorpeiiHoCTh B AJIMHE IEUUMETPOBBIX JEJIEHNI peeK He JOJDKHA IPEBbI-
[aTh COOTBETCTBEHHO Knaccy +0,2 n £0,3 mMm. JInga suseaupoBanus I u 11 kmacca
OOBIYHO ITPUMEHSIOT LEJIbHBIE 3-METPOBLIC IITPUXOBEIE PEVKH ¢ NBYMSA LUKaNa-
MU Ha OJHOM cTOpOoHe Thna PH2 win ITpUXOBEIE ABYXCTOPOHHUE peitku. Jene-
HUS TAKUX PEEK, PaBHBIE 5 MM, HAHECEHbL! TOHKMMMU WITPUXAMM Ha METAJIJTHYEC-
KO€ NOJIOTHO M3 uHBapa (puc.I1.2).

HuxHYM KOHEL, peeK O0OUBAIOT XKEJIE30M, BHEIHIOKO INIOCKOCTE KOTOPOro
Ha3pIBAKOT IITKOM, COBNAAAONLIEN ¢ HyneM peilkd. B npouecce pabor misi uc-
KJXOUECHHUS CHUCTEMATUUYECCKON IOTPEIIHOCTHA CICHAT 3a UCIIPABHOCTBIO PECK U
IJIOCKOCTBIO MIATOK.

JIna yCTAaHOBKM PEMKU B BEPTUKAILHOE TIOJIOKEHUE K HEW NPUKPEIIAIOT
KpYTTIbIH YPOBEHB HIIM OTBEC, paciiojiaraeMblii Ha HEOOJBIIOM KPOHIITEHHE.

[1pu pabote B moMelIeHUH (II0TEpHE, rajepee) OObIYHO NPHUMEHSIOT CIIe-
LHaJbHbIE HUBEJIUPHEIEC PEHKU (PEEUKH), KOHCTPYKLUIMSA KOTOPBIX TTO3BONSET YII-
POCTUTH U3MEPEHMSA OCAA0K U YCKOPUTE MPOLECC FeOAe3UIECKMX HaOMONSHUH.

PabounM 3JIEeMEHTOM TAKHUX PEEK IBNAIOTCA JBE IHKAILI C JeJIEHUIMU Ye-
pe3 5 MM, CMEICHHLIE OJIHA OTHOCUTENBHO APYION Ha 2,5 MM.

OCHOBHBIEC KOHCTPYKLIUY HUBEITUPHBIX PeeK I TOMEUIEHHUH IIPUBEAEHB]
Ha puc. I1.3.
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Puc.Il.]. CxeMa ranyxoro HUBEIUpa:

a = C JIEBALIMOHHBIM BUHTOM; O ~ 0€3 3/IEBALMHOHHOTO BUHTR, / ~ TPEHOKHUK-MOACTABKA;
2 — OCb BpAaLUCHWA HUBEANDPA, 3 — MAXOBHYOK 3NCBALIHOHHOIO BUHTA, 4 — ONIOPHAA MNNIHTA;
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Puc.I1.2. HusenaupHbie CTaHAAPTHBIE PEHKU:

a — perka wameyHas PH3; 6 — pefika mrpuxosas PH2 ¢ aAByMs nikanamu Ha 0JIHO#H CTOPOHE:
6 — pEHKA LITPHXOBAS ABYXCTOPOHHAA
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Puc.I1.3. HusenupHbie peiiky 118 noMeIeHH:

a — MAardHUTHas NoJIBECHAA peiika; 6 — roaBecHas peiika; ¢ — ctanaapTHaa peika; / — uuBapHas

NONoCA; 2 — niacTviia M3 OPrCeTEwdia; 3 — CTdKaH METAJIMUECKH, 4 — BEPXHAA IPaHb MArHMUTA;

5 — BUHT, 6 — nuactuHa [-00pa3Has; 7 — KPIOK, § — rniuacThHa Metannuyeckas; 9 — NpoTUBOBEC,
[0 — nonnatumk; // — pama Il-ob6pasuas; /2 — naTka

[1.2.2. Iloosecnas maznumnasn peuxa (puc.I1.3, a) BKIOYAET HUBEIUP-
HYIO TOJIOCY /, pacloNOXEHHYIO MEXAY ABYMS NNACTUHAMU 2 U3 OprcTexiia u
3aKPEIUICHHYIO BUHTaMHU 5. MeTajuIM4eCKHil CTakaH 3 ¢ MAarHUTOM 4 CKPEIUICH C
peitkoit I'-00pa3HbIMU IACTUHKAMX 6 MPH NOMOIIM BHHTOB. BepxHasa rpaHb
MarHuTa SBJseTCs MATKON perku. OTBEPCTHE B BEPXHEH YACTH CTaKkaHa BHIOUpa-
FOT 110 AMaMETpy OOKOBOM MapKu s obecrieueHus 0qHo00pa3ns MOABECKH Map-
KU BO BCEX LIMKIAX.

[1.2.3. IlodsecHasn petixa npocreitinei koHcTpykuuu (puc.I1.3, 6) BKIIO-
4aeT KPIOK 7, K KOTOPOMY TIPUKpEIIEHa MeTalinyeckasd miactuna 8. C 1iacTH-
HOHW COCOUHEHA BUHTAMUM UHBapHas 1ojoca / ¥ 3aliMTHas II1acTHHA U3 OPreTeK-
ja 2. BepTUKanbHOE NONOXKEHWE PEHKU NINY NOJABECKE AOCTHraeTCa ¢ NOMOLIBIO
NpoTUBOBECa 9; PUKCALUA NOABECKHN JOCTUTAETCS C MOMOMILIO noansTHuKa /0.

11.2.4. Cmanoapmnasn petixa ¢ MNOpUCNIOCOONEHHEM NIl TMOABECKH
(puc.l1.3, ¢) anunoi 1,5-2,0 M cOCTOMT M3 mpHcIiocoOsieHHs IJS NMOJABECKU B
suae 11-o0paszHoi pamel //, IpUKpENIEHHON BUHTAMHU J K KOPIIYCY peitku. B
BEPXHEH YacTy paMbl 3aKpenieHa naTka /2, pacCTosHHUe OT KOTOPOH A0 Hauanb-
HOTO HITPHUXaA PEHKH U3MEHSETCS BUHTAMU KPENJIEHUS.
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Jlo Hayajia paboT Ha 0OBEKTE M IIPH UX MOCIENYIOUIEM BBITTOITHEHHUU HU-
BEJIMPHBIE PEHKH JOJIKHBI NEPUOAUYECKU MPOXOOUTD TTIOBEPKU U UCCIIEIOBaHU.

[1.2.5. Huserupnore bawmaxu u kocmuliu NpeIaHazHAYCHb] LIS YCTAaHOB-
KU peek B Haubosee OTBETCTBEHHBIX ClyyasX MPUBIA3KU BLICOTHON reoie3nyec-
KO ceTH 00beKTa K pernepaM I'oCcynapCTBEHHOIO HUBETUPOBaHUA. KOCTHIIb HITK
OammMak U3 MeTalia co CQepuiecKoii TOIOBKOM 3a0MBAIOT B TPYHT NEpe BBITION-
HEHMEM HHUBEJIMPOBAHUA, a 3aTEM B NPOLECCE U3MEPECHUM BBITACKHUBAIOT, TIEPE-
HOCSAT ¥ YCTAaHABJIMBAKOT Ha CREAYIOLLYIO CTAHLVIO. B ciiyqae MOCTOAHHBIX XO-
NOB HUBEJIMPOBAHUSA BMECTO TIEPEHOCHBIX KOCTHIIEH U OAIIMAKOB PEKOMEHAYET-
Cs1 yCTAHABJMBATh ITOCTOAHHBIE OETOHHBIE TYMOBI ¢ 3aLIEMEHTUPOBAHHLIM B LICH-
TPE KOCTHIJIEM CO CHEepHIECKOH TOJTOBKOM.

[1.2.6. [luxemuuie konviuuku u cmopoosicku U3 NEPEBIAHHLIX PEECK YCTaHAB-
JIUBAXOT MO OCH TPpACChl HUBeNUpoBaHuA. Konbilwky anuyoii 10-30 cM 3abusaror
BPOBEHbD C 3€MJIEH B MUKETHLIX TOUKAX. [1py HUBENTUPOBAHUY HA 3TH KOS YCTa-
HABJIMBAIOT PEUKU. PAIOM € NMUKETHBIM KOJBIILIKOM 3a0MBAIOT BTOPOM - CTOPO-
KOK, HECKOJILKO BBICTYNAMOLMHA Haa 3eMiied. Ha CTOpOXKKe 3aIuChIBalOT HOMED
NUAKETA.

I1.3. IIpubopsb! Aast ©3MepeHUsl PACCTOSHUH B TEOAE3UYECCKOM NPOU3-
BOACTBE AEJAT HA TPHU BUAA: KOHUEBbBIE, JUTMHA KOTOPLIX 3aKIIOUCHA MEX Y KOH-
namu npudopa (puc.ll.4, a); mTpUXOBbIE, AJIMHA KOTOPBIX 3aKJIKOUEHA MEXKY
IITpUXaMH, HAHECEHHBIMHU B BBIPE3ax AN LIMWIEK Y Hayalla U KOHLUA npubopa
(puc.I1.4, 6,6), WIKANOBLIE, AJAMHA KOTOPLIX 3aKIIIOUEHA MEXKAY HYIAMM ILHKaj,
NOMeHlaeMbiX B Haydalie U KOoHiE npubopa (puc.I1.4, 2).

[1.3.1. Ilpu reonesndeckux paborax pacnpoCTpaHeHO U3MEPEHUE CTallb-
HOUM 20-METPOBOM LUITPUXOBOM MEPHOU JICHTOW U pyIeTKaMU. MepHLIE JIEHThI
U3TOTOBNAOT ANUHON 24 M 50 M ¢ JONYCTUMBIMU OTKJIOHEHHSIMU OT JEWCTBU-
TENILHOM JJIMHBI HE Oonee £] — 3 MM.

[1.3.2. Hsmepumenwvrole pynemxu BITYCKAIOT METANIMUECKHUMHU U NOJIOT-
HAHBIMUA ANUHOM OT 5 70 100 M. JonyCTUMBIE OTKIIOHEHUS OT AEHUCTBUTECILHON
JAJTUHEBI PEMTIAMEHTUPYIOT B ipeaenax ot 0,5 10 14 MM B 3aBUCHMOCTH OT KJ1acca
PYNEeTKH, YCA0BHH Y METOAUKU U3MEPEHUIA.

[1.3.3. [Ipu 0c0o00 TOUHBIX padOTaxX UCNIONb3YIOT MEPHbBIE NPOGOIOKU, 1LIKa-
JIbl KOTOpbIX nNpuBeAeHbl Ha puc.ll.4, 0. llikane! gnuroi 8 uan 10 ¢M ¢ MHILIK-
METPOBLIMU ACJICHUAMM KPENT Ha KOHUAX I[POBOJIOK. Marepral MpoOBOJIOK —
CTanb WKW MHBAp AHAMETpoMm 1,65 MM. OTHOCHUTENBHAsA NOIrPEITHOCTE U3MEpPE-
HUK cTanbHOU NMPOoBONOKOHU coctaBadeT ot 1:10000 xo 1:25000, a UHBapHBEIMU
nposonokamu ot 1:30000 no 1:100000. ITpoBom0OKH UCNONB3YIOT B KOMILIEKTE C
NIPUCNIOCOOICHUAMM 1S MIOABECKH.
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Puc.I1.4. MepHbIe IeHTBI ¥ WIKabl K [IPOBOIOKAM:

a ~ KOHIEROW NpUOOP, & — WITPHUXOBAA JICHTA, ¢ — INNHILKI K WTPHXOBOL NIEHTE,
& — HIKANOoBag NIEHTA; 0 ~ KAkl HHBAPHOH NPOROIOKK



I1.4. KOHCTPYKIIMHY HUBEJIUPHBIX IeoJe3H4eCKUX 3HAKOB

[1.4.1. KOHCTpYKUUSA ©CXOOHBIX penepos ONPEAEHAIAeTCA reOIOTrHYECKUMMU,
TMIAPOreOIOrMYECKUMH ¥ KIMMAaTHYECKUMHU YCIIOBUSIMHM MECTa HUX PacliojioxKe-
HUS U peSibe(pOM MECTHOCTH.

[Tpu 3anieradnM B 30HE PacIiONOXEHU HCXOQHBIX PETNIEPOB MPOYHBIX CKaJIb-
HBIX TIOPOA CIEAYET NPUMEHATH penepvl mpybuamozo muna (puc.I1.5), BKIoya-
folMe perepHyo TpyOy 2 € TOJOBKOM M3 HEPXKaBEIOWIEW CTaliu 3 B BepPXHEU
4acTH U niepdopanyen B HKHER 4acTH, koTopas 3anonHesa Ha 60-80 cM OeTo-
HOM U o0OpasyeT BMecTe ¢ TpyOou axopb /. Haln CKBaXXWHOM J0KHBI OBIThH pac-
NOJI0KEHbBI 3alMTHAS TpyOa 4 B penepHbli KOJOALI 5, OCHAIIEHHBIC KPhIIIKaMK
6-8. CBOOOAHOE NPOCTPAHCTBO CKBAXUHBI M KOJIOALA 3aIIOJIHEHO TEIJIOU30A-
IIMOHHBIM MaTepraioM 9 (1j1akoBarta, OITUIKYA ¢ OUTYMOM U Ip.).

[Ipy OTCYTCTBUM B MECTAX YCTAHOBKH UCXOJIHBIX PETIEPOB BHIXOAOB CKaJIb-
HBIX TIOPOA NPUOOPHI CIEAYET YCTAHABIMBATL B KOPEHHBIEC NOPOoAbl. KOHCTPYK-
WA 2nyburHn020 penepa TipuBeacHa Ha pUC.I1.6 v BKIoyaeT SKopb /4, penepHyo
TpyOy /, pENepHyIO TOJOBKY 2, 3alIUTHYIO TPpyOy 3, canbHUK // U perepHbIH
konogen 7. Penepnas TpyGa / COCTOUT U3 COCAMHEHHBIX My@gTaMH CTaJbHBIX
FA30BbIX WM OYPOBBIX TPyO HAPYKHBIM JHAMETPOM 89 MM, 3alONHAEMBIX i
0oJiee TIATENBHOW COXPAHHOCTU LIEMEHTHBIM PACTBOPOM WU OUTYMOM. Hux-
HWUU KOHEL penepHou TpyOhl, 3aKaHYUBAIOLIMMCA AKOpEM, IOJDKEH paclioylararh-
Cs1 B KOPEHHbIX INOpoaax Ha m1youHe a0 15-25 M. K Bepxy peniepHoi TpyObl Kpe-
IMATCH nionycdepuueckas rojoBKa 2 U3 HEpXKaBeloLIeH CTany Wik OPOH3EI Aua-
meTpoM 30-40 MMm.

PenepHpiii kos104€1) 7 YCTPOEH U3 XKENE300€TOHA WK KUPMIUYHOM KJIaIKH,
OCTOHHOIO OHA U UYTYHHOTIO JIIOKa ¢ KpbllukoH. Kojomen npeaoxpaHaeT Bepx-
HIOK 4acTh pernepa OT CMeIleHUs BCISACTBUE TeMIEpaTypPHbIX U3MEHEHUH, Y-
4YEHUSI TPYHTOB OT MPOMEP3aHUI M CIYYalHBIX BO3OCHCTBUNA Hpu padorax. Bo
n30exaHue rnepenadyv BO3MOKHbIX BEPTUKAJIbHBIX CMEIUEHHH KOJIOLIA Ha penep-
HYKO TpyOy, 3amuTHas Tpyba 3 B MeCcTe €€ npoxoJa depe3 OETOHHBINA 1ol 00ep-
HyTa IBOHHBIM cioeM Ttoas /5. /JIHo konoaua JOHKHO ObITh pacnioiOKEHO BhILIE
YPOBHA I'PYHTOBBIX BOA U Ha 0,5 M HIKe ITTyOMHbLI IPpOMEp3aHus TPYHTA.

Paccrogaue Mex gy HU30M 4yTryYHHOM KPBIIIKH U PENEPHON TOJTOBKOMN AN
yA00CTBA HMBEJUPOBaHMA CIEAYeT NPpUHUMATE paBHBIM 20 cM. Jnsg ymeHpiie-
HUA KONeOaHnil TeMnepaTyphl B KOJOALE B JIOKE HapsIy ¢ YYryHHOH Cleayer
PaCIIONOXHUTE HIDKHIOW, OOUTYIO BOMJIOKOM WM JPYIHM TETUTOU3OSILHOHHLIM
MaTepHaJIOM HEPEBAHHYIO KPLIWUKY 5. LlO0 YypOBHA perniepHO# roJIOBKH KOJ0JeLL
JOJIKEH ObITh 3aChllaH CYyXHM IUJTAKOM HJIM LIJIAKOBATOM Y.
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Puc.IL.5. Ucxoaunit penep Tpybuaroro Tumna:

I — Akops; 2 ~ penepuas tpyda; 3 — ronoexa; 4 —~ 3amurHas tpyba,
J — KOJI0A€1L M3 xene3006TOHHBIX KoNell, 6, 7, 8 — KPbIHIKH,
9 — TeNJIOU30AALHOHHEIN MarepHal
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Puc.I1.6. UcxonHblit riyOUHHBIN penep:

{ — peniepHas TpyOa; 2 — rofoska perepa; 3 — saiidtHaa Tpy0a; 4, 5, 6 — KPbILKH,
7 — 3aLMTHBIN Konoaew; 8§ — oCHOBaHUE Konoaua; 9 — TennoM30AAHOHHBIH MaTEPHAT,
10 — nnadparma; // - canpuuk, /2 — TAMNOH U3 naknu; /3 — 0eToH; /4 — AKOPS,
15 - nmpoknaaka; /6 — makCUMalibHag riyOrHa npomMep3aHus
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3auuTHasg Tpyba 3 MpenoxpaHseT DENEPHYIO TPyOY OT BO3MOXKHLIX CMe-
IHIEHUH, BbIZbIBAEMBIX CKaTUEM WM HAa0yXaHHEM OKPY KaKLLIEro rpyHra.

CanbHUK /] COCTOUT U3 CTANLHOIO LMJIHMHAPA, 3aMTOJIHEHHOTO CaJIbHUKO-
BOH HAGHUBKOW € TABOTOM MU THXKEJILIM CMa304YHbIM MACJIOM, HaIMYX0 CKPEILIEH
C HH)KHHUM KOHLOM 3aLLMTHOM TPYObl ¥ CIYXKHUT NMPENATCTBUEM 111 NPOHUKHOBE-
HHUA Uiia B IPOCTPAHCTBO MEXAY PENEPHON U 3alUUTHON Tpybamu.

[1.4.2. Pabouue peneper B 3aBUCUMOCTH OT CIOCOOOB YCTAHOBKH NMOAPA3-
AENSAI0T Ha penepel TpyO4aToro TUmna, 3ajJJ0XKEHHbIE C TTIOMOLLbLIO OypeHMs, U pe-
Nepbl, YCTAHOBJIECHIILIE B KOTJIOBAHHI.

KoHcTpykuua pabouero penepa mpybuamozo0 muna, 3an0XEHHOI0O B FPYHT
npu nnomoiun 6ypenns (puc.Il.7, a), COCTOUT K3 penepHO TpyObl [ AraMeTpoM
30-50 MM ¢ nonychepU4ECKOM roOBKOHM 2 U3 KOPPO3UOHHOCTOMKOTO METAJla B
BEPXHEHN YyacTH U ¢ nepdopanueil 3 B HxxHel. IepdopupoBanHas HUXKHSS YaCTh
TpyOsl ¢ 6eToHOM BbhicoTOM 20-30 cM npencTasiseT SKopb penepa 6. Briule axo-
psA pacnofioKeHa 3aluuTHaA Tpyba 7 auameTpoM 163 MM, 3aKaHYHMBAOLIAACS
KPBILIKO# &. I IpOCTpaHCTBO MEX Ay PENEPHON U 3aLIMTHOU TPpyOaMHU 3aII0JTHEHO
TEIJIOM3OIIMOHHBIM MaTepyuanoM 9 (I1JakoBaroii MM OIMMIKaMH, IPOIIUTaH-

B
HEIMU OuTYMOM). Han BenxoM penena pacrnonekey 3aATHLIN KONoAe 4 U3 Ke-

A A podk,  AF

Nne300€TOHHOr0 KONbLa WIN TPpyOUaToro THUMA ¢ KPbILIKOM J.

Pabouuu penep, ycmanosnennwli @ komnosane (puc.I1.7, 6) uMeer penep-
Hy10 TpyOy / nuamerpoM 40-50 MM, COEIMHEHHYIO ¢ NoaychepruyecKoi ronos-
KOH 2 M3 HEOKHCJIAIOIIENOCa METAJINIA B BEPXHEH YaCTU M ¢ AaHKEPHOU rutyuToi /0
pasMepoM 40x40x5 cM B HYDKHel. AHKepHas NiyTa 3ajiuTa ¢J1oeM DETOHA BbICO-
To¥ 20-30 cM 1 obpasyeT sKopsb pernepa 6. Han penepom obopynoBaH KomMouell 4,
BBIMTOJTHEHHBIN U3 %KEJIe300€TOHHbBIX KON WU IPYTOr0 MaTepraia C OCHOBAHM-
eM /2 U 3alUUTHOM KPpLILIKOi 5. [IpoCcTpanCcTBO MEXK DY pENepHON TPYOOH M CTEH-
KaMHM wypda v Komoaua 3arnojHEHBl TEIUIOM30MSLMOHHBIM MaTeprajioM 9, Ha-
[MpUMEp, U3 NPOITUTAHHBIX OMTYMOM OITHJIOK.

(OCHOBaHUE TAKMX PEIIEPOB B MATKUX IPYHTAX AOJDKHO pacrofiararbCs Ha
orMeTkax Ha 0,5-0,7 M HIKe MakCUMAILHOMN ITTYOUHBI NPOMEp3aHMs.

Paboyuu penep ona ckanvhvix ocHoganuti, npuBeaeHHbIH Ha puc.Il.8,
BLINIOJTHEH B LITPa0e ¥ COCTOMT U3 apMATYPHOTO CTEPIKHS 5, COSIMHEHHOTO Tiy-
TeM CBapKi C NOAMATHWKOM 7/, B KOTOPBIKA BIIPECCOBAH 11ap 2 U3 KOPPO3UOHHOC-
TOMKOI0 MeTasa. CTep)XeHb paCOONOXKEH B 3aLIIUTHOM CTakaHe 4 ¢ 3aBHHYMBA-
FOLUEHCS KPBITUKOH /, 3aTIOJIHEHHOM LIEMEHTHLIM pacTROpoM. Hajn penepom 0bo-
PYAYETCS 3aUIUTHBIN KOJIOJEL 8, aBaANOrHUHBIA KONOAIY A FPYHTOBLIX pere-
POB.
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Puc.11.7. KoHctpyknmu paﬁoqnx'

perepoB M MAFKHUX IPYHTOR:

a — TpyOUaThHIA penep; 6 — penep B KOTNOBAHE;
1 — penepHas Tpyba; 2 — penepHas rojioBka;
3 — nepdopaung; 4 — 3aIUTHBIA KONOAEL;

J — KpBIILKA KOJIOALA; 6 — AKOPb penepa;

7 — 3amiuTHag Tpy0a; & ~ 3aluMTHAS KPBILIKA;

9~ TENNOU30JALMOHHBIN MaTepua,
10 — ankepHasa nnura; / / — MakcHUManbHas
rnyOuHa npoMepsanus; /2 — OCHOBaHHe
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Puc.11.8. Pabounii penep ans ckanbHbIX OCHOBaHMI Ha 6a3e Mapku
nosepxHoctHoun MIIII:

La

(&% o

L
= 4PMaTYPHDBIM CTCOPACHD,

6 ~ LEMEHTHBIN PACTBOP; 7 — NOJNSTHHK, 8 — 3alUMTHbI KONOACL

] — kpriuxa; 2 — cranpHol man; 3 — qacenxa; 4 — 1
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[1.4.3. Konmponvroie geicommsie mapku (PENEPL) 014 uamMepeHuu 0cadok
2PYHMOBBIX MAOMuUH U UX OCHOBAHWM B 3aBUCHMOCTH OT NIYOMHBI 3a00KEHUA
MOAPa3ACHAAIOTCA Ha IIyOHUHHEBIE H MOBEPXHOCTHBIE.

HabnioaeHus 3a ocagkaMy OTAEJbLHBIX CJIOEB I'PYHTa B OCHOBAHUU I'PYH-
TOBBIX IIJIOTUH MPOU3BOMATCS C IMTOMOILIBIO YHUBEPCANBbHBIX NTYOHHHBIX PETIEPOB
A IYOUHHBIX Mapox, 3aKjiajbiBacMblX Ha KPOBJIE M HUXKE MTOJOIRBEI ITUX CJIOEB.
K yrcny myOMHHBIX T€0IE3UYECKIAX 3HAKOB )11 M3BMEPEHUA 0CAAOK C MOBLILIEH-
HOH TOUHOCTBHK) OTHOCHTCS YHUBEPCAILHBINA ITTYOMHHBIH pernep KOHCTPYKLUY
[TpokTopa (puc.I1.9), Bxnrouaroimuii padbouyro TpyOy / nuameTpom 5-6 cM, OOuH
KOHEIl KOTOPOM HOXOIUT O KPOBJIM UCCIIEAYEMOTO CJI0M, a APYTOM OKAaHUUBAECTCA
BBIIIE TUIOHIAAKH HAOMOAEHUS 4 Y BEPXHEro o0pe3a KOMIIEHCALIMOHHOI TPpYOBI 7
¥ cHa0KeH CrieuMajibHOM roJIOBKOH U3 HEPYKABEIOLUEH CTAIH &; 3alIUTHYIO TPy Oy
3, KOTOpas Kopoye penepHoit Ha 0,5 M BHU3Y ¥ HA | M B BEpXHEN YaCTH; KOMIICH-
CAlUOHHYIO TPYOY 7, MPUKPETIICHHYIO K KOHCOJIM [2; KpOHIITEHH /] Ha KOMITEH-
CALIMOHHOW TpyO€E ¢ IBYMs ONOPHLIMY BBICTYIIAMH JJIS YCTAHOBKHA CHEMHOIO
Meccypa 0.

HuxHuil koHen pabouei TpyOsl ¢ DalIMakoM (AKOpeEM) 6 3aLEMEHTHPO-
BaH B UCCAEAYEMOM CJIo€ Ha BpICOTY (0,35 M. Haa HEMEHTHOM 3a4CJIKOH pacoio-
KEH CAIbHMK /3 W3 NPOCMOJIEHHONO XI'yTa JIMHOU 0,5 M, 3aBEEHHbIN B 3alLIUT-
HYy10 TpyOy. LIS MCKIOUEHUA KOHTAaKTa paboyel TpyOsl ¢ 3aLLUTHOMR ¥ KOMIIECH-
CauMOHHOM TpyDaMM OoHa CHaOXeHa HanpapIdOLIMMHA PE3UHOBBIMHU KOJNBIIAMU
(muckaMu) /4, UCKIIOUAKLWIUMU €€ BO3MOXHBIA H3rud. BepXHuii kOHEI 3allHUT-
HOM TpyObl 3aKaHUUBAETCA ¢uIaHLeM 3 C PE3NHOBOM IPOKIAAKOH, 00eCeyuBao-
LM CBOOOJHOE INepeMeLleHUe padodel TpyOsl B BEPTHUKAJIBHOM HAIPAaBJICHUM.

Cxema npyro# rnyOuHHOW TpyO4aToit Mapkn npuseneHa Ha puc.Il.10. B
3aBUCUMOCTH OT YCIIOBUI CTPOUTEBCTBA MAPKY 3aK1aAbIBAIOT B OYPOBBIE CKBA-
’KUHBI WX B ILYpdObl. KOHCTpYKIMA MNYOMHHON MapKy BKIIIOYAET BHYTPEHHIOIO
pabouyro TpyOy 2 nuamMeTpom 50 MM € IIOTyCHEPHUIECKON TOJIOBKOM, HAPYKHYIO
3alMTHYIO TpyOy 3 mmamerpom 75-100 MM, OIOPHBINA JTUCK C apMaTypoit 4 u
CAIBHUKH J U3 NPOCMOJIEHHOM MNaxiikd, OETOHHBIN AKOPh 6 ¢ 3aBEICHHON B HEIO
ApMaTypoOU, XOMYThI 7, OIIUparoiMecs Ha TPYHT U YyAEPKUBAKOIIUE 3aIHTHYIO
TPYOY vV YCThS CKBaXKHHBI [ 18].

I nybunnas ocenezobemonnasn nruma-mapra (puc.Il.ll) cocroutr u3 pa-
Ooueli Tpybs 2 anameTpoM 50-100 MM, pacnopHeix auadparMm 6, YCTaHOBJICH-
HBIX IS yAepXKaHust TpyObl-MapKH Ha OCH 3alUMTHOM TpyOsI 7 Anametpom 100-
168 MM, 3amuTHOM TpyOBI-TIOKa IuaMeTpoM 200 MM C KPBIIIKOH 3 Ha MIapHUpE
H METAIUTUYECKUM JIUCTOM 4, ONHUPAOLLUMCA Ha OETOHHYHO IIOATOTOBKY J, NOJTY-
cepuyeckoii TOJIOBKH / M3 MaJIOOKHCIISIOIIETrOCsS MeTaslla, BTOPOM 3alUTHOMN
KpBIIIKK /2, BEpXHETro cajibHUKa // U3 IpOCMOJIEHHOTO XI'yTa 1 HYDKHETO Callb-
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Puc.I1.9. Yuusepcannuetii rnyOnHHBIH penep koHcTpykuuy [Tpoktopa:

/ — pabouas Tpyba; 2 - coeannutensHas mydra; 3 — dnavew; 4 — UEMEHTHDLI 101:
5 — 3amTHas Tpyda; 6 — 6aluMak; 7 — KOMIeHcauHoHHas Tpy6a; 8 — ronoBka penepa;

-

F .

Y — BUHT PENEpHOH roNOBKH, /() — Meccyp; /1 — KpOHWITEHH ANA MeCCypa;
/2 — aHKepHas KOHCONL; /3 ~ CaNbHUK K3 TIPOCMOJICHHOIO HKIYTA;
/4 — Hanpasnaowue koabLa; /5 — kpecroobpasHsie riepexkiagtphbl



Puc.I1.10. I'ny6unneie TpyO4uaTbie MAPKHU:

a — CXE€Ma PacrioNloKEeHKUA MapoK; O — 3aJ1eIKa OCHOBAHUA MapKy;
/ = 3ammTHELT konoaew; 2 — pabovas Tpyba; 3 — 3auMTHAI TPyDa;
4 ~ ONMOPHBIN JUCK C APMATYPOU; J — CaNbHUK;

6 — OeToH; 7 — XOMyT; & — 3a30p

Puc.I1.11. I'nybunuas xkene3o00eToHHas
IATA-Mapka:

| — nonycdepryeckas rososka; 2 — pabouas Tpy0a;
3 — 3amMTHas TpyOa-NioK C KPBILIKOMH;

4 — METaIJIM4ECKUI NUCT, 5 — OeTOHHAA NOAroTOBKA;

6 — pactiopnas nuadparma; 7 — 3amurHaa tpyoa;

8 — HMKHHMI canbHUK, 9 — imene300eTOHHAA NJIWTA,

10 — rnybnHa npoMep3aHua rpyHTa;

[l ~ BepxHUii caNbHUK; /2 — 3allMTHAA KPbILIKA
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Hyika & B Bi/IE MPONKHTAHHON Mac/ioM MPOKJIAAKY W3 TTaKJIH, BIABHXHOIO 3BEHA
3aIMTHOM TPYObl, METAIMYECKOTO IUCTA pasMepoM 1,5x1,5 M, pacnosioxKeHHO-
0 Ha OMOPHOM Xene300€TOHHOMH UTUTE Y TAKOTO e pa3Mmepa.

[Hosepxnocmuasn epynmosas mapka (puc.I1.12, a) ycTaHaBaIUBaeTCs Ha
rmyOuHe HUXE myOMHbl NPOMEP3aHUs TPYHTA U HUCTIONL3YETCA A8 U3MEPCHUS
nedopMaLiii NMOBEPXHOCTH I'DYHTOBBIX THIOTHH WY APYTUX COOPYIKEHUN.

Mapka coCTOUT M3 paboueit TpyObl 2 ¢ noaycdepuueckor roaoBKOM /,
3aIUMTHON TpyObl-nroka guaMmeTpoM 200 MM M INUHOH OKOJIO 1 M ¢ KPBILLKOH 7
Ha [LIapHUpPE, METAJUIUYECKUX JAUCTOB J C KOChIHKAMH XECTKOCTH 3, TIPUBAPEH-
HBIX K pabo4deil 1 3aluTHOM TpyOaM U OnMparolnXxcest Ha 0€TOHHYIO ITOATOTOBKY.
BepxHuil (nadueBblit ONOPHLIN JTMCT CIYXXUAT MJI YASPXKAHUS 3aIUTHON TPyObI
Ha myouHe (,6-0,7 M OT NOBEPXHOCTH, @ BTOPOU CNYXKHUT OTIOpol padouei Tpy-
O®1 2.

B nmoTvHax U3 CBA3HBIX I'PYHTOB KOHCTPYKTHUBHBIC 3JIEMEHTBI MapoK
(puc.I1.13) nonxHe! ObITH 3aLMLIEHB! OT Ae(OpMaALHI MOPO3HOTO NMYyUYEHMs, Ha-
IIPUMED, CI0EM II€CYaAHO-TPAaBUINHON cMecu /0, NCKITIOUAIONIEH KOHTAKT BHELLI-

HEN NOBEPXHOCTH KOJOAA 3 ¢ TEJIOM IJIOTHHBI.

Mapxu ons uzmeperus ocadox bemonnslx 31eMenmog YPYHTOBLIX INIOTHH
B 3aBUCUMOCTH OT PACIONOXEHUS MOTYT UMETH PA3JIMUHOE KOHCTPYKTHBHOE UC-
MOJHEHME.

Cmennaa 3axnaonas mapxa saxkpeimozo muna (puc.I1.14) usrorasnvpa-
eTCsl U3 CTaJIM U BKIIOYAET NOJYCHEPHUYECKYIO TOJIOBKY 5, HAMNyXO COEeIWHEH-
HYI0 ¢ XBOCTOBUKOM /7, UMEIOLIUM noaychepruyeckmne BpICTYNLI 8 ¥ 9 11 pHKca-
MY BBICOTHOH TOYKH. BO BpeMs U3MEPEHUIM XBOCTOBHUK BCTABAMIECTCA B 3AKPEIl-
JICHHBIN B CTEHE 2 TOJIbIA WWIMHAP U3 HepxKaBerowen ctanu /. [locne usmepe-
HUM TIOJIBIN MWIMHAP 3aKPhIBAOT ChbE€MHON KPBILIKOH 3.

Ha puc.Il.15 npuBeneHo apyroe KOHCTPYKTHBHOE PEIICHHE MAapKH 3aK-
peiToro tuma [ 18]. |

Mapka O0KoBas MOCTOSAHHAsE KOHCTPYKUUM IMapotnipoekTa omxkpsimozo
muna (pyuc.I1.12, 6) COCTOUT U3 COGCTBEHHO MAPKH & C 3aLIUTHOM 3aBUHYUBAKO-
ILIEHCH KPBILLKOW 7, OCHOBaHUs [/, COEAUHEHHOIO BUHTAMHU 9 co miBeiepoMm /)
WK IPYFUM aHKEPOM, 3a/10KEHHBIM B CTEHY JTIOTEPHbI UK Fanepeu MIOTHHEI.

Ha puc.J1.16 npuseseHa apyras KOHCTPYKUHMA MapKu OTKpBITOIO THIIA,
UMeroLlass MHBAPHYIO NOJOCY ¢ ABYMA IIKAJIaMU INTPUXOBOM pENKHN JJIA HUBEIIU-
poBanusg 6e3 NPUMEHCHHS NMCPEHOCHBIX PeeKk.

iInurHkie Mapku 3 (puc.I1.17) ycranaenuBaroT Ha myoune 8-10 cm or
[TOBEPXHOCTH KEJ1Ie300€¢TOHHOA mNUTh!. 11 COXpaHHOCTH MJIUTHBLIE MApPKU 3a-
LM LIAIOT METAJIMYECKHUM KOPOOOM 2 C 3aBUHUUBAOWIEHCH KPbIlUKOn /. JI1st CBO-

00OHOM YCTAHOBKM MATKM HUBEJIMPHON PEMKM Ha rONOBKY MapKW BHYTPEHHMHI
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Puc.I1.12. KoncTpykumuu mapox:

@ —~ NNOBCPXHOCTHAA MPYHTOBAS MApKa; 6 — OOKOBAS NOCTOSHHAN MapKa;
/I — nonycgepuyeckas rojoBKa; 2 ~ pabouas Tpy6a;, 3 — guadparma xKecTKOCTH:
4 — ryGnHa NpOMEP3aHus IPYHTA; 5 — CTaNbHAasA ONOPHAA NIACTHHA, 6 — mypd;
/ — KpHILIKA; § ~ MapKa, 9 — BUHTHI, /() — wBeiep, /J — OCHOBAHHUE MapKH

79



Puc.I1.13. CxeMBI 1TOBEPXHOCTHBIX MOCTOSHHBLIX MAPOK:

/ — Mapka 13 HEOKMCIAIOMIErOCs METaNNa; 2 — Tpyba MapkH; 3 — Konosel TpyOuaTOro runa;
4 — ciiovi 6eTOHA, 5 — aHKepHas NMIINTA; 6 — naTpybox; 7 — OCHOBAHUE KOTOALA:
8 — TEIUION30NIAUHNA; 9 — CYTTIUHUCTBI (PYHT; /0 — 3auIMTHBIN Coii necka;
/] — nepexoaubié cnoi; /2 — 3awmTHasg kpeliuka; /3 ~ rpaumua mypda;
/4 — rnyOuHa npoMep3aHus rpyHTa
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Puc.l1.14. KoncTpykums creHHOM 3aknaaHo# noCTOAHHONH MapKy:

| — NHAHHAP U3 HepraBeOmIeH CTaly, 2 — CTEHKa UEMEHTALIMONHOM [MOTEPHBI;
3 — KPBILIKA CHeMHAs; 4 — KPOHLITENH; 5 — BRICOTHAS TOUKA; 6 ~ NOJOCTE A YPOBHA,
/ = XBOCTOBHK; &8, 9 — nonyceprueckne BHICTY 5

81



82

Puc.I1.15. Mapka 3akppITOro Tina KoHCTpykLiu# IlepenoHoBoii:

I — xopryc; 2 — royioBKa JUIsl yCTaHOBKYH pelky; 3 ~ yriopHas maiiba: 4 ~ KPBILIKA;

J = KOJIbUO; 6 — peiika; 7 — GeTou; 8 ~ cTeHKa, 9 — pe3nba

5 /E_ S
; TTIIT . 3

Puc.I1.16. Crennas mapka koncrpyxumn Iluckynona:

[ — 3aknanuas aerans; 2 ~ UHBApHast 11010¢a; 3 — OropHas NATKA,
4 — pepxarenb MapkH; 5 — KPENemHsIif BUHT
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Puc.I1.17. ITnurHas Mapka (pa3Mepsl B MM):

~

a - pa3pes; 6 — BUA CBEPXY; [ — KPHIIKA, 2 — 3alUMTHLIR X0po6; 3 ~ mapka

I‘A
3 — LIEMEHTHBI pacTBOp

Puc.11.18. Lokonnhuas mapka

(pa3Mepri B MM):
<3 /

I — ronoska Mapku R = 8 MM u3

‘ ‘ HEPKABEIOLIEr0 MeTana; 2 — 6eTOH:
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AMaMCT} 3a81UTHOTO KOpoba nomkeH Obltb He MeHee 100 MM, B uensx npenox-
paHEHHUs MOBEPXHOCTH NONYCPEPpUIECKON IoJIOBKM MAapKy OT KOPpPO3HWH €€ To-
KPBIBAKOT 3aLIMTHBIM cjioeM TaBoTa [18].

L{oxkonvuere mapxu 1 (puc.I1.18) 3aknaapiBatOT HA OETOHHON WITH I'PAHHUT-
HOM MOBEPXHOCTH Z 32 NpeaeiaMy yYacTKOB IMEIEXOXHOT0 WY TPAHCIIOPTHOTC
ABYDKEHUSA. Mapka U3 HepXKaBerollero Meransa UMEeeT NonyCcHepruecKyio ro-
JIOBKY AUAMETPOM S5-15 MM U 3alIeMEHTHPOBAHHBIN cTepKeHb 3 ITMHON 3-4 ¢M ¢
pa3nBOEHHLIM OCHOBaHWeM. Ha puc.11.19, 0 npuBenena pa3HOBUAHOCTD LOKOJIb-
Hol Mapku [[1-648, 18].

[1.4.4. BosMOXHbIE KOHCTPYKUMHU KOHTPOJILHBIX BbICOTHBLIX 3HAKOB Ha
OTIONI3HEBBLIX U 00BANIOONIACHBIX yYacTKax NpuBeaeHs!l Ha puc.I1.19,

Jiis cirydast mOTeHIMaibHO HEYCTOWYHMBOIO ydacTka MniaoTuHe! (puc.Il. 19,
a, 6) KOHCTPYKUMA COCTOUT M3 OTPE3KOB TPYO MM apMaTyphl /, 3aBEACHHbIX Ha
AHO wypda B cyoM 0eTOHA MM YCTAHOBIEHHBLIX B 0€TOH 4. OCHOBAaHUE UX pac-
nmosiaraetcd Ha 0,5 M HWXe MyOUHBI CE30HHOTO NPOMEP3aHus IpyHTa J. Bepx
3HAKOB CHaOXEH nosychepruuyeckoil roJOBKOHU 2, TOKPLITOH TaBOTOM M 3allu-
[IIEHHOM KOJIMAaYKOM 3.

3HAKU 1)1 HAOMIOASHHUM 32 0Ca/IKaM U ABIDKYIIMXCA TPYHTOBBIX MACC UME-
0T CTEPKHU N3 TpyD, apmarypnl unu aepesa / (puc.l1.19, ), BepTuKainLHO pac-
IOJIOKEHHbIE B TPYHTE 10 nyOouHbl 0,6-0,9 M, a TaK)Xe CTEPXXHU U3 TPYOBl WU
apmartypsl / (puc.Il.19, 2), ycTaHOBIEHHBIE B 32aMOJTHEHHOM O€TOHOM LIypde pas-
MepoM 0,4x0,4x0,5 M. KOHCTpYKIMH IPUMEHSIOT B palfiOHaX ¢ HE3HAYUTEIbHOM
II1yOMHOM NPOMEP3aHUsl IPYHTOB.

J1n14 HabmoneHus 3a 0caJlkaMi Ha y4acTKaX TUIOTHHBI ¢ OETOHHBIMU 3J1¢-
MEHTAMU MCITONIL3YYOTCS HokoibHas Mapka (puc.I1.19, 0), 60koBas MOBEPXHOCT-
Bas Mapka (puc.I1.19, e) wnm nnurHas mapxka (puc.I1.17).

11.4.5. Koncmpyrkyus nuxkemnozo 3naxka npuseaeHa Ha puc.I1.20 u npen-
cTaBJIAET COO0H OETOHHBINM, METAINTHYECKUN WIIH AEPEBAHHBIA CTOJIOUK C HAOTIH-
Cbl0. [ TyOHuHa 3anoxeHns cronduka B rpyHT coctasasgeT 100-150 cm. Knnomer-
pPOBBIE, NTHKETHELIE M IOIYIMKETHBIE 3HAKY NOKHBI UMETH Pa3HyIo BEJIUYUHY H
¢opmy. Haanmucu u 0003Ha4eHUa Ha IOBEPXHOCThL O€TOHA CAEAYEeT HAHOCHTD
Kpacko, mubo NMpUKPEIUIATL MeTAJIIMYECKHAE TIJIACTUHKHU C HAAMMCAMMU WJIM Ha-
KJIAHBIE LAPPLI.

11.4.6. KOHCTPYKTUBHO 3naxu-ykazamenu BLITIOMHAIOTCA aHAJIOTHYHO ITH-
KeTHBEIM 3HaxaM. [IpuMepsbl KOHCTPYKilF#i 3HAKOB-yKa3arejieh mokaszdHbl Ha

puc.Il.21 [17].
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Puc.I1.19. I'eonesnueckue 3Haku A1 YCTAHOBKM Ha 0OBaI0OONACHBIX
y4acTKaX M OITOJI3HSX
/ — MeTannuyeckas Tpy6a WM apMaTypHBIN cTepxkeHb, 2 — noxycdepuueckas rojloBKa;
3 — 3aUIMTHBIA KOJINAYOK; 4 — 6eTOH; 5 — HauGonbIIas ITyOHHA MPOMEP3aHMS,
6 - 3aKj1aaHas Mapka; 7 — xkene300eTOHHBIN 3/IEMEHT
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Pnc.I11.20. ITukeTHble 3Haku
(pazMepel B ¢M):

a — JICPCBAHHBIN 3HAK; & — METAJIHYECKUI 3HAK,
¢ — beToHubH 31ak; / ~ wypd pazmepom 70x100:
2 ~ ranvka, mebeun; 3 — GOpAIOPHLIN KaMeHb:

4 — CBAPKA; 5 — pesibe: 6 — 3aKIenKu;

7/ — TOACHINKA WeGHEM MK FpaBUEM
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Puc.I1.21. 3Hakn-yxaszartenmu:

a — JEPEBAHHBIC 3HAKH, O — METAJIHYECKHE 3HAKH,
I — oxpacka Mac/gHOM KpacKoi; 2 — MeTaslIM4ECKHH JTUCT,
3 — GoparopHbii KaMeHb;, 4 — rajbka Wi medeHb,
5 — (hacoHHOE KEIC30
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ILS, NuerpymenTo u 600pyAOBaHe
JJist TPUTIOHOMETPHYECKOT0 HHBEJIHUPOBAHUSI

11.5.1. Teodonum - ONTUKO-MEXAHWYECKUH TPUGOP AN UIMEPECHUA TOPU-
30HTAJBLHBIX ¥ BEPTHUKAJILHBIX YIJIOB. OCHOBHBIMHU YacTAMH NMPUOOpa ABASHOTCS
3pUTENbHaa TpyOa, TOPH3OHTANILHBIE U BEPTHKANLHBIE YITIOMEPHBIE KPYTH (JIUM-
Ob1), YCTPOMCTBO A1 CHATUA T10 HUM OTCUYETOB, OCEBas CHCTEMa, npucnocobe-
HUA 1Jis paboyel YCTaHOBKHM M HaBeIEHHs TIpUOOpa Ha BUIHPYEMBIH NMpeiaMeET.
TeononuTe! KIIACCUPULUHMPYIOT I10 YCTPOUCTBY OCHOBHBIX CETelf, TOUHOCTH MPO-
BOOUMBIX UBMEPEHUH U IPYTUM KPHTEPHSIM.

B 3aBUCUMOCTH OT YCTpOMCTBA CeTeH JIMMOA TEONONUTHl Pa3AcasaioT Ha
IIPOCTOM, MOBTOPUTENILHBIN U ¢ NOBOPOTHBIM JIMMOOM. CxeMa OBTOPUTEIHHOTO
TEOJI0INUTA, Y KOTOPOTo JUMO U ajlHaany (JIMHEHKY, CKPEIUIEHHYIO C ONTHYECKOH
TpyOO#) MOXXHO BpalllaTh ¥ BMECTE U OTAEIBHO, NIpMBEIeHa Ha puc.l1.22.

[1.5.2. Cgemooanvromep - 3TO 37ICKTPOMATHUTHBIN {3NIEKTPOHHBIN) AaNb-
HOMEP UCIIOJIb3YIOLIHHM 3NEKTPOMArHUTHBIE BOJIHEI CBETOBOI'O AMANA30HA 1JI H3-
Mepenus IUHbL. [10 1anbHOCTH AENCTBUA Pa3HdalOT CBETOAAILHOMEDPBI MAJIO-
ro (1o 2-5 xm), cpeanero (10 15 xm) u 6oapmoro (io SO xM) pafnycos.

110 TOUHOCTH U3MEPEHUM CBETOAAJIBHOMEPHI HEIAT Ha BHICOKOTOUHBIE U
TOYHBIE. K BLICOKOTOUHRIM JajibHOMEPaM OTHOCHTCA IpyIina JalbLHOMEPOB Ma-
JIOTO pagnyca ¢ NMOrPellHOCTRIO M3MEPECHUA PACcCTOSHUAMN 2-20 MM.

[To KOHCTPYKLIMH CBETOAATBHOMEPHI MANIOro paauyca ASUCTBMA MOXHO
yCTaHaBNUBaTh Ha CTOMKH CEPUHHBIX TEOJOJIMTOB HIIM HA CAMOCTOATENBHYO MO~
CTaBKY.

[1o creneHn apTOMaTU3aIMM IIpoLiecca U3MEPEHHUI M BEIYMCIEHHIH Pa3iH-
4al0T OOBIYHBIC NANLHOMEPH], ARNLHOMEPHI-TIONYAaBTOMATH ¥ AATLHOMEpHI-aB-
TOMaTtel. B nanpHOMepax-aBromMaTax BECh MPOLECC M3MEPEHMH U BBIYMCICHMI

O ITOJIYUYCHUS OKOHYATCIABHON IJIMHBI U APYTHX I'COAC3INUYCCKUX JAHHBIX HACT
dBTOMATHYCCKM.
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Puc.I1.22. CxeMa NOBTOPUTEILHOTO TEOAONUTA C METATNUCCKUM U
Jlumbanu;

I — 30KUMHOM BUHT 1UMOa; 2 — ock ium0a; 3 — och anuaanst, 4 — NOABEMHEIH BHHT;
5 — (ICACTABXA TEOROMMTA, 6 — IKuMHOM BunT anupans; 7 - numb; 8 — anuaana:
9 — MCTIPABUTENbHBIA BUHT YpoBHs, /() — ypoBeHs, /] ~ noacTaska 3pUTE/IbHOM TpyO®i,
{2 — 00BEKTHB 3pUTENBHON TPYOBI; /3 — BepTHKANbLHBIN Kpyr, /4 — UCTIPABUTEIILHBIH BUHT
CETKH HUTEH; /) — oOKynapHas TpyGouka; /6 ~ 0Cb BpalliEH s 3pUTETbHOM TPYGHI:

/7 — MCTIPABUTENbHBIH BUHT IIOACTABKH 3PUTEILHOM TPYOHI
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