N3bICKAHUA B CJIOKHBIX TH)KEHEPHO-T'EOJIOI'MYECKHUX YCJIOBUAX
1.@AKTOPBI BJIMAHUSA HA UTH’KEHEPHO-I'EOJIOI'MYECKHUE YCJIOBUA

I/IH)I(eHepHO-FeOJ'IOFI/I‘ICCKI/IC pa6OTBI IIpru pa3B€AKE, BBIINOJIHAKTCA C LEJIbBIO OLCHKH
HHKCHCPHO-TCOJIOTNICCKUX yCJIOBI/Iﬁ AJie CTPOUTCIILCTBA 00BEKTOB MNPOMBIIIJICHHOI'O U
TpaXXJaHCKOI'O Ha3HAYCHU .

J1Jist BBITIOJTHEHUS TTOCTABIICHHOM 1IEeJTM Ha TUIOIIAIKe, HE0OXOUMO U3ydaTh T€ MPUPOIHBIC
ycioBus ((hakTopbl), KOTOPbIE OMPEIEIAIOT YCIOBHs CTpouTenbcTBa. K HUM oTHOCSTCS (U3HKO-
reorpa)iuecKue  yCJIOBHSA, TE€OJOTMYECKOE CTPOCHHE, THJIPOreOJIOTHYECKHE  YCJIOBUS,
reOKpUOoJIOrnyecKas 00CTaHOBKA.

du3zuko-reorpaguyeckue  ycJa0OBHUs paiiloHA, HUMEIOT  OOJbIIOC  3HAYCHHE  JJIA
CTPOUTCIILCTBA, OCO6€HHO IIpH CTPOUTCIIBCTBE B CIIOKHBIX HHKCHCPHO-TCOJIOTMYCCKUX YCIIOBUAX.

Knumam. BaxxHoe 3Hau€HHE UMEIOT KOJIMYECTBO U MHTEHCUBHOCTH ATMOC(EPHBIX OCAJKOB,
UX CYTOYHbIE MAaKCUMYMBbI, TeMIIepaTypa BO3lyxa, Ipeodiiafarolee HarpaBieHHe BETpa, PEKUM
HAKOIUICHHUS U CX0/1a CHEKHOT'O IIOKPOBA, INTyOHHA CE30HHOT0 IPOMEP3aHUs U OTTaUBaHUsI IOPOI.

Penvegh paitona onpenensier ycnoBusi BEACHHUs TOPHBIX pa0OT U HA3EMHOT'O CTPOUTEIHCTBA.
Hamnpumep, B paiioHax ¢ rOpUCTBIM penbe)OM CTPOUTEITHCTBO YACTO 3aTPYIHEHO U3-3a Pa3BUTH
OTIOJI3HEH, 00BAJIOB, Celieh U TIp.

Pacmumenvnwiti nokpos BaxeH Kak (pakTop TEII0- U BraroooMeHa. B coueranuu ¢ ipyrumu
(hakTOpaMu OH OKa3bIBACT BIMSIHUE Ha MH)KCHEPHO-TE€OJIOTHYECKUE CBOMCTBA MOPO/I, 3aJIETAIOIINX
013 MMOBEPXHOCTH U Ha UX TIPOMEpP3aHHE.

T'uoponozuyeckue ycnosus BeCbMa CYIIECTBEHHbI B Clydae CTpOMTENbCTBA  OJU3
MOBEPXHOCTHBIX BOJOTOKOB, KOTOpPbI€ MOT'YT BbI3BAaTh MOBBIINIEHHYI0 OOBOJHEHOCTh MOPOJ U
TOPHBIX BBIPAOOTOK.

I'eonnornyeckoe crpoenue. B uucio reosornyeckux BaxKHEHIINX (HaKTOPOB BXOIMAT:
reoJiornyeckas CTPYKTypa ,, JMTOJIOTMYECKUH M meTporpauyeckuil CcOocTaB MOpOJ, HUX
(danuanbHas U3MEHUNMBOCTb, YCIOBUS 3alleraHusl (IpPyCHOCTh MaccHBa TOPHBIX MOPOJ, IIyOnHa
3aJieraHusl U MOLTHOCTb IJIACTOB) M TEKTOHMYECKasi HAPYIIEHHOCTb.

I/IH)KeHepHO'FeOJIOFI/I‘IeCKI/Ie YCJIOBUA 3aBUCAT OT CICAYIOIHUX Q)aKTOpOBZ

1. ¢u3nMKo-MexaHHYeCKHUe CBOMCTB TOPHBIX MOPOJA , B 3aBUCHMOCTH UX OT MPOILIECCOB
BBIBETPUBAHUS, TEOTEPMHUUYECKUX MPOLIECCOB, TTTyOMHBI 3aJIeraHus;

2. HCOOAHOPOAHOCTH IIOPOJA B MACCHUBC M HAJIMYUC B HHUX HOBCpXHOCTGfI ocna0JIeHus
pa3iIndHOTrO réHe3nca,

3. COBpEMEHHBIX (PU3HKO-TEOJIOTHYECKHE SBICHUH (KapcT, OMON3HH, cypdosus,
MHOT'OJIETHSISL Mep3JI0Ta U Jp.);

4. celicMUYHOCTH palioHa;

5. HAIMYWA B peJienax TIOMIAJKH MOPO/I, XapaKTePU3YIOIIUXCs 0000 HEOIAroNMpUsITHBIMUA
CBOMcTBaMu (MCTUHHBIC TUTBIBYHBI U JIP.);



6. HANPSKEHHOTO COCTOSIHUS MAaCCUBOB MOPO/I.

I'uaporeosioruyeckue ycaoBusi. OCHOBHBIE (PaKTOPBI: XapaKTep U CTEIEHb BOJOHOCHOCTH
MOPOJI, KOJIMYECTBO M MOIIHOCTh BOJOHOCHBIX TOPU30HTOB, UX (DUIBTPAIMOHHBIE CBOWCTBA,
YCIIOBUSL MUTAHUS U JpeHa)ka MOJ3EMHBIX BOJ M MX CBSI3b C MOBEPXHOCTHBIMH BOJIOTOKAMH,
BEIIMYMHBI TUAPOCTATUYECKOTO JIABJICHUS, CTENEHb M30JISIUU TOJE3HOI0 HCKOIMAEeMOro
BOJIOYTIOPHBIMU TOJILAMU U JIP.

2. KATET'OPUM YCJIOBUI

IIo CJIIOKHOCTH HWHKCHCPHO-TCOJIOTMICCKUX YCJIOBI/Iﬁ BBIACTIAKOTCA CIICAYIOUC
KaTeropmm: 1pocCTEIC, cpez[HefI CJIOKHOCTH, CJIOKHBIC.

Ilpocmvie undicenepho-eeonocuieckue yciosus XapakTepHbl IS TUIOMAJ0K CIOXKCHHBIX
HEOOBOHCHHBIMU HECBSI3HBIMU WJIM TBEPJOTUIACTUYHBIME CBS3HBIMU TIOPOJIAMH, 3aJICTAFOIIUMU
BBIIIIC MECTHOTO Oa3uca »Hpo3uH; cIad0 OOBOJHEHHBIE W C€JAa00 BBIBETPEIBIMH, C1ab0
JUCIIOIUPOBAHHBIMHI TTOJTYCKAIBHBIMU TIOPOJIaMU i MACCUBHBIMH CKAJTBHBIMH ITOPOJIAMH. ,

Ilnowaou cpedneti crodcnocmuy UHXEHEPHO-TEOJIOTUYECKUX — YCIIOBUM MPECTABIICHBI
00BOJHEHHBIMU HECBSI3HBIMU U CBSI3HBIMH ITOPOAaMHU. BeTHUnHbBI THAPOCTATUYECKUX HATIOPOB HE
npesbimaroT 100 M. HecBs3HBIE TTOPOABI XapaKTepU3YIOTC KOdpduimeHTaMu GUIbTPAIIUN HE
6onee 1 m/cyT. DTO MOTryT OBITH MONYCKalIbHBIC TUCIOLUPOBAHHBIE MOPOJbI BHIBETpEJbIC U
TPEIIMHOBATHIC, IEPEKPHITHIC CBEPXY ONMMCAHHBIM BBIIIE KOMIUIEKCOM MOPOJ; CKAJIbHBIE TTOPOIbI
C HAJIMYMEM 30H JAPOOIEHUS U 3aKapCTOBAHHOCTH.

I[Ipu  crpoutenscTBE  OyAayT  BO3HUKATh  WHXKEHEPHO-TEOJIOTHYECKUE  SIBJICHHS,
ocnokHAIKe paboTsl. TpeOyroTcs MeponpusaTHs, HalTPaBJIEHHbIE HA MOBBIIIEHNE YCTOMYUBOCTH
IOPOJL.

Cnooscnvle  undCEHEpHO-2e0I02UYeCKUe — YC068Us XapaKTepHbl I IJIOWAAEeH 1o
Te0JIOTUYECKOMY CTPOCHUIO CXOXKUX C BBIIIE OMMCAHHBIMH, HO BMEUIAIOINE CIa00yCTONYHBBIC
MOPOJBI  XAPAKTEPU3YIOTCS BBICOKOW  (parMaibHOM W3MEHUMBOCTBIO, THAPOCTATUYECKUMU
Hanopamu Oonee 100 M. OcymmTenbHBIE MEpONPUATHS 3aTPYAHEHBI B CBS3M CO clabou
BOJIOOTAQYEHN OPO/I.

3.XAPAKTEPUCTUKA KATEIOPUM HHXEHEPHO-TEOJOI'MYECKHX
YCJIOBUMN
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IIpumevanune. Kateropuu CioKHOCTH MHKEHEPHO-TE€OJIOTUYECKUX YCIOBUU CIENYET
YCTaHaBIIMBATh M0 COBOKYIMHOCTH ()aKTOPOB, YKa3aHHBIX B HACTOSIIEM IpuiiokeHuu. Ecimu
Kakoi-mnbo OTAenbHbIM (DakTop OTHOCHUTCS K OoJjiee BBICOKOM KaTETOPUM CIOXKHOCTH U
ABJISIETCS] ONPEACIIAIONIMM IPA IPUHATUN OCHOBHBIX NMPOEKTHBIX PELICHUH, TO KaTErOpHUIO
CJIO’KHOCTHU MH)KEHEPHO-TEOJIOIMYECKUX YCIOBUH CIIelyeT YCTaHABIMBATH 10 ATOMY (haKkTopy.
B sTom ciyuyae noiKHBI OBITH yBENWYEHBI O0OBEMBI WIIM JOTOJHUTEIBHO MPETyCMOTPEHBI
TOJIbKO T€ BHUJBI pabOT, KOTOpble HEOOXOIUMBI JUIsl OOECIeUeHUs BBIACHEHMs BIMSHUS Ha
MPOEKTUPYEMBIE 3/1aHUS U COOPYKEHUSI UMEHHO JJaHHOTO (pakTopa.

4.COAEP KAHUE U3BICKATEJBCKHUX PABOT
[o coneprkaHuio U3BICKATEIBCKUE PabOTHI MOAPA3AEIAIOTCS HA BUJIBIL

1. Coop mamepuanos npon3BOIAT HA BCEX CTAIUSAX, YTO IMO3BOJSET YTOUHUTH pabouyro
rUnoTe3y 00 MHKEHEPHO-TEOJIOTUYECKUX YCIOBUAX pailoHa, HAMETUTDH HaIlpaBJIEHNUE U3bICKaHUN
U YCTaHOBHUTbH UX ONTHUMAJIBbHBIH 00BEM.

2. Pexocnocyupoeka BHIIOMHSIETCS TIyTEM MapIIPYTHBIX HAOIOJCHHUNA, HHOTAA BKIIOYAET
IPOXOJIKY TOPHBIX BBIPAOOTOK, reodusnyeckre padoThl, ONMPOOOBAHWE TOPHBIX IMOPOA U
MOJI3EMHBIX BOJ. PeKorHocuupoBka MO3BOJSET YTOUYHUTH COOpaHHbIE JAHHBIE MO MH)KEHEPHO-
re0JIOTUYECKUM YCIIOBUSIM pailOoHa, BBIABUTH TI'€OJMHAMUYECKHE OCOOCHHOCTH Y4YacTKOB,
OTpeAeNIUTh MPOBEACHHUE CTAIMOHAPHBIX HAOIIOACHUH.



3. Cvemka — 3TO KOMITJIEKCHOE M3YUYCHHE T€OJOTUYECKUX YCIOBHH paiioHa. VHkeHnepHo-
TEOJIOTUYECKYI0 CHEMKY BBIMONHAIOT C MCIOJBb30BAHUEM pA3IMYHOIO pPOAA BBIPAOOTOK,
BCKPBIBAIOIIMX TEOJOrM4Yeckuii paspe3. B cwheMky Bxoaar: pemmdpupoBaHHe a’po- U
KOCMO(OTOMAaTEpHUAIOB, MapIIpyTHbIE HAONIONEHUS, TMPOXOAKY TOPHBIX BBIPabOTOK,
reou3nyYecKue UCCIECIOBAaHMs, HATypHbIE U Ja0OpaTOpHbIE ONPOOOBAHMS MOPOJ], XUMUYECKUE
aHaJU3bl IOJ3EMHBIX BOJI, ONBITHO-(HIBTPAMOHHBIE paboThl. MacmTad CheMKH ONpeaeseTcs
[eJICBBIM HAa3HAUYCHHEM, CTaJMeH TNPOEKTHPOBAHMS, CTENEHBbIO HM3YUYEHHOCTH TEPPUTOPHUH,
CJIO)KHOCTBIO U XapaKTePOM M3MEHYMBOCTH MHKEHEPHO-TEOJIOTHUYECKUX YCIOBHH.

4. Pazeedxa pacripoCTpaHseTcs Ha O0JIacTb BIUSHUS COOPYXKECHHUS, 3aHMMAIOIET0 4acTb
MaccHBa FOPHBIX MOPOJ, B Mpejieax KOTOPOro MPOUCXOAUT CYLIECTBEHHOE U3MEHEHUE COCTAaBa,
COCTOSIHUS U CBOMCTB I'OPHBIX IIOPO/JI, & TAKKE BO3ZHUKAIOT MHKEHEPHO-T€OJIOTMUYECKUE SIBICHHUS.
WH)xeHepHO-TeoIornyeckas ChbeMKa BKIIIOYAET IPOBEIEHHE TOPHBIX BBIPAOOTOK, HATypHBIE U
7a00paTOpHbIE HCCIEOBAHUSI CBOWCTB TOPHBIX MOPOJ, ONBITHO-(DMIBTPALIMOHHBIE PalbOTHI,
CTallMOHApHBIE HaONOJeHUA. J[aHHBIE MCCIEOBAHUN MCIIOJB3YIOT JUIl IPOTHO3HBIX OLIEHOK
COCTOSIHMS TOPHBIX IIOPOJ 3JaHUM U COOPYKEHUHN.

CocTaB HHKEHEPHO-Te0J0TMYeCKUX U3bICKAHUIM!

- c6op u 00paboTKa MaTepHUaIOB U3bICKAHUN U UCCIIE0BAaHUH MPOLUIBIX JIET;

- nemn(pupoBaHre a3po- U KOCMOMAaTEPHAaJIOB;

- PEKOTHOCHUPOBOYHOE OOCIIeZI0BAaHUE, BKIIOYAs a’3pOBU3YaJbHbIE U MaplIpyTHbIE
HaOII0ICHUS;

- IPOXO/IKa FOPHBIX BBIPAOOTOK;

- reo(u3NIECKUe UCCIICI0BAHMS;

- IIOJIEBBIE MCCIIE0BAHNUs IPYHTOB;

- TUAPOreOJIOTMYECKUE UCCIIEI0BAHNS;

- CTallMOHapHble HaOII0AEHUA(JIOKATBHBIE MOHUTOPUHI KOMIIOHEHTOB T'€0JIOIMYEeCKOMN
Cpelibl);

- 1a0opaToOpHbIEe UCCIIEI0BAHMSI TPYHTOB, MTOJI3EMHBIX M TOBEPXHOCTHBIX BOJI;

- o0cnefoBaHWE TPYHTOB OCHOBAaHMM (YHIZAMEHTOB CYLIECTBYIOIIMX 3JaHUM U
COOPYKEHHU;

- COCTaBJICHUE ITPOTHO3a U3MEHEHN NHKEHEPHO-TE€OJIOTHYECKUX YCIOBU;

- KamepaJibHasi 00pabOoTKa MaTepHaIOB M COCTABIIEHHE TEXHUYECKOT0 0TYeTa (3aKIH0UEHNU ).
5.CJIOKHBIE YCJIOBUS U3BICKAHUUN
K c10%HBIM yCIOBUSAM MH)KEHEPHO T'€0JIOTMYECKUX U3bICKAaHUM OTHOCSATCS:

- TEpPpPUTOPHUU PACHPOCTPAHEHHUS CHENU(PUIECKHX TPYHTOB (MHOTOJIETHEMEP3IBIX,
IPOCaJOYHBIX, HAOYXAIOMIUX U T.JI.);

- palioHBI Pa3BUTHs TE€OJOTHYECKHX M WH)XXEHEPHO-TEOJOTHYECKHX IMPOIeccoB (KapcT,
CKJIOHOBBIE MPOIIECCHI, CEHCMUYHOCTH, TIOJITOTUICHHE H JIP.);

- pailoHbl ¢ 0COObIMH YCIOBHSIMM (II€Tb(pOBas 30HAa MOpEH, TOpHbIE BBIPAOOTKH,
npeHa3HauYeHHbIE AJIs pa3MelleHuss 00bEeKTOB HApOJIHOTO X0341CTBa U JIp.);

PaccmoTpumM 6osee moapoOHO Kaxkayr0 U3 TPYIII CIOKHBIX YCIOBHIA.

Paiionom pacripocTpaHeHus Crieu(pUIECKUX TPYHTOB HA3bIBACTCS TEPPUTOPHS (TUTOIIAIKA,
y4acToK), B Tpeaesax KOTOpoH crneuupuyeckue TPYHTHI 3ajJeraloT B cdepe B3auMoJeHCTBUSA



3IaHUA B COOPYKEHUH C TCOJOTUUECKOW CPEO M OKAa3bIBAIOT BIIMSHUE HA BHIOOP MPOEKTHBIX
peIIeHUH, CTPOUTETBCTBO U IKCIUTyaTalHsi OObEKTOB.

K cnenuduueckuM OTHOCSATCS TPYHTBI, M3MEHSIONINE CBOIO CTPYKTYPY M CBOWCTBa B
pe3ynbTaTe 3aMadyuBaHUs, IWMHAMUYECKHUX HAarpy30K W JPYTUX BUJOB BHEIIHUX BO3ACHCTBUIA,
o0Jaiaronme HeOJHOPOJHOCTRIO H aHU30TponHel ((pU3NIecKoi U TeOMETPUIECKOI ), CKIIOHHBIC
K JUIUTEIbHBIM U3MEHEHUSIM CTPYKTYPBI U CBOICTBA BO BPEMEHH, a UMEHHO:

- IPOCAJIOYHBIE;

- Ha0yXaromIue;

- OpraHOMUHEpATIbHbIE U OPTaHUYECKUE;

- 3aCOJICHHBIE;

- JTIOBUANIbHBIE;

- TCXHOI'CHHBIC,

B oraensHyro rpynmy cieayeT OTHECTH BEUHOMEp3JIble TPYHTHI, TaKkke 00Jajaroline
CrenupUICCKIMHI CBOWCTBAMMU.

B 3aBHUCHUMOCTH OT BEIMUYMHBI npocagku TI'PYHTOB OT COOCTBEHHOrO Beca npun #ux
3aMadyrMBaHWU I'PYHTOBBIC YCIIOBUSA JCIATCA HaA 2 Tumna:

I - T'PYHTOBEBIC YCJIOBHA, B KOTOPBIX BO3MOXHA B OCHOBHOM IIpOCajika T'PYHTOB OT
BHEIITHEM Harpys3kKu, a HCIpPOCaJKa T'PYHTOB OT COOCTBEHHOT'O BCCa, M BCIMYHWHA e€ He

IIPEBBIIIAET 5 CM.

Il - rpyHTOBBIE YCIIOBUS, B KOTOPHIX IIOMUMO MPOCAJIKK TPYHTOB OT BHEIIHEN Harpy3ku
BO3MOYKHA UX MPOCaJika OT COOCTBEHHOT'0 Beca M BEJIMUYMHA €€ MPEBBILIAET 5 CM.

K onacHbBIM reoJIOTH4eCKUM U HHKEHEPHO-TE0JIOrHYeCKHM MPOIEeccaM OTHOCSTCS:
- CKJIOHOBBIE (00BaJIbI, OCBINH, OMIOJI3HH);

- KQpCTOBBIC;

- iepepaboTKH OEperoB BOJOXPAHMIIHIII,

- CelH;

- IOATOTUICHUE TEPPUTOPHIA;

B oTnenpHBIC TPYIITBI CIIEAYET OTHECTH IMPOIIECCHI:

- celicCMHYeCcKHe;

- KpUOTEHHbIE (MEP3JIOTHBIE).

6.TPEBOBAHUSA K UH’KEHEPHO-TEOJIOI'MYECKUM U3bICKAHUAM



WH)XeHepHO-Te0IornYecKre U3bICKaHHsl TOJKHBI 00eceunBaTh NOJIYyYeHUE MaTepHaIoB U
JTAHHBIX, HEOOXOIUMBIX JUIsl pa3pabOTKM OKOHYATENBHBIX 00BEMHO-TTIAHWPOBOYHBIX PEHICHUH,
pacyeToB OCHOBaHMMU,DYHJAMEHTOB M KOHCTPYKLIMH HPOEKTHPYEMBIX 3JaHUM U COOPYKEHUH,
JEeTaM3alluyd MPOEKTHBIX PEUIEHUH 10 MH)XXEHEPHOW 3allluTe, OXPaHE OKpYXKarollel cpenpl,
paLMOHATIBHOMY MPUPOAOINOIB30BAHNI0O M OOOCHOBAHHIO METOJOB IPOM3BOJACTBA 3EMIISTHBIX
pabot B cooTrBeTcTBUH ¢ TpeboBanusmu 1. 4.20 CHull11-02-96,

WHXEeHEpHO-Te0I0THYEeCKUE U3BICKAHUS CIIENYET BBIIOIHATD, KaK IPABUJI0, HA KOHKPETHBIX
y4acTKax pa3MELIEHUs 3JaHUM U COOPY)KEHMH B COOTBETCTBUHU C IIPOEKTOM, B TOM UHUCIIE HA
y4acTKax MHAWBHUIYaJbHOIO IIPOCKTHPOBAaHUS M IEPEXONOB UYEPE3 €CTECTBEHHBIE U
MCKYCCTBEHHBIE IIPENATCTBUS TPACC JIMHEUHBIX COOPYKEHUH.

CoctaB M 00BEMBI H3BICKATEIbCKUX pabOT cleqyeT YyCTaHaBIMBAaTh B IIpOrpamMme
U3bICKAaHUM € Yy4YeToM BuAa (Ha3HA4YeHMs) 3JaHUM U COOpYKEHUHM (Tpacc), ypOBHS HX
OTBETCTBEHHOCTH, CJIOKHOCTH HMH)KEHEPHO-TEOJIOTMYECKUX YCIIOBUM, HaJIU4Ms JAHHBIX DaHEE
BBIMOJIHEHHBIX M3bICKAHUKH M HEOOXOJMMOCTH 00eCHeueHHs] OKOHYATEIbHOTO BBIACTICHUS
WHXCHEPHO-TEOJIOTUYECKUX JJIEMEHTOB, YCTAHOBJICHHS AJI HUX HOPMAaTHBHBIX M PacUETHBIX
IOoKa3aTelel Ha OCHOBE OIpeAeiIeHU J1abopaTOpHbIMU U (WIM) IIOJIEBBIMH METOJaMU
(bu3nUecKrX, MPOYHOCTHBIX, Ae(POPMAIMOHHBIX, (WIBTPALMOHHBIX U JAPYIMX XapaKTEPUCTHK
CBOMCTB TPYHTOB, YTOYHEHMsSI TUIPOTEOJIOTMUECKHUX IapaMeTpPOB BOJOHOCHBIX TI'OPHU30HTOB,
KOJIMYECTBEHHBIX XapaKTEPUCTUK JUHAMHMKHU T€O0JIOTMUECKUX IPOLIECCOB U IMOIYYEHHs IPYIHX
JAHHBIX JUIA OCYIIECTBJICHUS PAacYeTOB OCHOBAHWH, (YHAAMEHTOB M KOHCTPYKIHMHA 3aHUN U
COOpYKEHHMH, OOOCHOBaHMS WX MHKEHEPHOH 3allluThl, a TaKXKe JUIl PELIeHHUsS OTIEJbHBIX
BOIIPOCOB, BO3HUKILUX IPU pa3pabOTKe, COTIIACOBAHUU U YTBEPKICHUH IIPOEKTA.

['opHbIe BBIPAOOTKU CIIEAyeT pacrnoiaraTrb MO KOHTYpaM M (MJIM) OCSIM MPOEKTUPYEMBIX,
3IaHUIA U COOPYKEHHH, B MECTaXx PE3KOr0 M3MEHEHUS HAarpy30K Ha (yHIAMEHTHI, TITyOMHBI UX
3aJI0)KEHHUs, Ha TPAaHMLIAaX Pa3InYHbIX T€OMOP(OIOrHYECKUX JIEMEHTOB.

Jl1s u3yueHus: MHKEHEPHO-TE€0JIOTUYECKUX YCIIOBUM B cepe B3aMMOJCHCTBUS 3/1aHUN U
COOPYXKEHMI € Ie0JIOTMYECKON CPEeNOW NPHU HAJIWYUHU ONACHBIX I'€OJOTHYECKMX M HMHKEHEPHO-
Te0JIOTUYECKUX IPOLECCOB MMPU HEOOXOAMMOCTH CIEAyeT pachojiaratb JIOMOJHUTENIbHBIE
BBIpa0OTKH 3a MpeJesiaMi KOHTYpa MPOSKTUPYEMBIX 3AaHUN M COOPYKEHUH, B TOM YHCJIE U Ha
MPUJIETAIOIIEN TEPPUTOPHUH.

PaccrostHust Mexay TOpHBIMH BbIpaOOTKaMM CJE€IyeT YCTaHaBJIMBaTh C Y4YETOM paHee
MPONJEHHBIX BBIPAOOTOK B 3aBUCUMOCTHU OT CJIIOKHOCTH MH)KEHEPHO-TE€OJIOTHUYECKUX YCIIOBUH, U
YPOBHSI OTBETCTBEHHOCTH MpPOEKTHUPYyeMbIX 31aHuil u coopyxkenuid (TOCT 27751-88) B
COOTBETCTBUH ¢ Taba.1,.

Tabnuya 1.
PaccrossHue Mexny TOpHBIMH BbIpaOOTKaMu JJist
Kareropus  cnoxsHocTH WH)XEHEepHO-|30aHun u  coopyxkeHnd [ wu Il ypoBuen
Te0JIOTHYECKUX YCIOBUH OTBETCTBEHHOCTH, M
I I

| 75-50 100-75

I 40-30 50-40

Il 25-20 30-25

Ilpumeuanue.

bonpmne 3HaueHUs paCCTO}IHI/II\/'I CJICayeT HNPUMCHATL IS SI[aHI/Iﬁ u COOPY)KCHI/Iﬁ
MAJIOYYBCTBUTCIBHBIX K HCEPABHOMCPHBIM OCajJKaM, MCHBIIHUEC - [JId YYBCTBHUTCIBHBIX K
HCPaBHOMCPHBIM OCaaKaM, C yHECTOM PCrUOHAJIBHOI'O OIIbITAa U TpC6OBaHHﬁ MMPOCKTUPOBAHU.


https://ohranatruda.ru/ot_biblio/normativ/data_normativ/3/3139/index.php

[Ipy HamuuuM B OCHOBAHUW 3JaHUW W COOPY)KEHUU TPYHTOB, XaAPAKTEPU3YIOUIUXCS
HEOJIHOPOJHBIM COCTaBOM U COCTOSIHUEM, M3MEHYHMBOM MOULIHOCTBIO, MPOSIBIEHUEM OIACHBIX
Te0JIOTUYECKHUX IPOLIECCOB WT.I., PACCTOSIHUS MEXY BBIpAOOTKAaMHU OMYCKAeTCs MPUHUMATH
menee 20 M, a Tak)Ke MPOXOAUTH UX TI0J] OTJEIbHBIC OTIOPHI (YHAMEHTOB IIPU COOTBETCTBYIOIIEM
000CHOBAaHUHU B MTPOrpPaMMe U3bICKAaHUH.

OOmiee KOJIMYECTBO TOPHBIX BBIPAOOTOK B TMpelesiax KOHTypa KaKJIOro 3JIaHUs H
coopyxenus Il ypoBHsSI OTBETCTBEHHOCTH JOJKHO OBITh, KaK MPAaBUIIO, HE MEHEe TPeX, BKII0Yast
BbIPa0OTKH, ITPONJICHHBIE paHee, a JUlsl 3JaHUl U COOpYKEHUH | ypOBHS OTBETCTBEHHOCTH - HE
MeHee 4-5 (B 3aBUCUMOCTH OT UX BUJA).

Tabnuya 2
3/1aHKe Ha JICHTOYHBIX (PyHIaMEHTaX 31aHue Ha OTJEIBHBIX OMOpax

Harpyska Ha|l myOnna TOpPHOM .
(bYHFI)l };MCHT CH/a BLI;&GOTKI/I or nonolzu bl Harpyska Ha omopy, (I myOuHa ropHO#H BRIpaOOTKH
(BTa)KHOCTI:) dyHIAMeHTa, M kH OT TIOJIOMIBHI (DyHIaMEHTa, M

Jlo 100 (1) 4-6 Jo 500 4-6

200 (2-3) 6-8 5-7

500 (4-6) 9-12 2500 7-9

700 (7-10) 12-15 5000 9-13

1000 (11-16) 15-20 10000 11-15

2000 (6omnee 20-23 15000 12-19
16)

50000 18-26
Ilpumeuanusn

1. MeHblre 3HAa4YCHHS TJIYOWH TOPHBIX BBIPAOOTOK NPHUHUMAIOTCS TPU OTCYTCTBUHU
MIOJI3EMHBIX BOJ] B COKUMAEMOM TOJIIIE TPYHTOB OCHOBAHMSI, & OOJIBIINE - PU UX HATHYUH.

2. Ecniu B ipenienax riyOuH, yKa3aHHBIX B TAOJHUIIE, 3aJIETAIOT CKaJIbHBIC TPYHTBI, TO TOPHBIC
BBIPA0OTKH HEOOXOJMMO MPOXOJUTh Ha 1-2 M HIKE KPOBIHU CIIA0OBBIBETPEIBIX TPYHTOB HIIH
NOJIOMIBBI (DYHJJAMEHTA TPU €ro 3aJ0KCHUU Ha CKaIbHBIN TPYHT, HO He OoJiee NMPHUBEICHHBIX B
TabnuIe rIyouH.

['myOuHBI TOpPHBIX BBIPA0OTOK TMpU M3BICKAHMUAX JUISL 3J@aHUH U COOpY’KEHUH,
IPOEKTHPYEMBIX Ha €CTECTBEHHOM OCHOBaHMH, ClIeyeT Ha3HA4YaTh B 3aBUCUMOCTH OT BEJTMUMHBI
chepbl B3aUMOJCUCTBUS 3JJaHUN U COOPY>KEHUM C T'EOJIOTMUECKOW Cpelod M, MPEXIEe BCETO,
BEJIMYMHBI CKUMAEMOM TOJIIIH C 3ariTyOjeHreM HIbke Hee Ha 1-2 M.

[Tpu oTCyTCTBMM JAHHBIX O C)KUMAEMOI TOJIIIIE TPYHTOB OCHOBaHUM ()yH/IaMEHTOB INTyOUHY
TOPHBIX BBIPAOOTOK CJIelyeT YyCTaHABIMBATh B 3aBUCUMOCTH OT THIOB ()yHJAMEHTOB M Harpy30K
Ha HUX (ITAXXHOCTH)ITO TabI.,2.

Jlis MaccuBOB CKaJbHBIX TPYHTOB C TEKTOHMYECKHMMM HApYIIEHUSMH TIyOMHAa TOPHBIX
BbIPa0OTOK yCTaHABIMBAETCS MPOTPaMMON N3bICKaHUH.

['myOuHY TOPHBIX BBIPAOOTOK MpPHU IJIMTHOM THIE (PyHIaMEHTOB (IIMpHHA (YHAAMEHTOB
6oneel0 M) ciemyeT ycTaHaBIMBATh 1O pacueTy, a MPHU OTCYTCTBHH HEOOXOIUMBIX JTaHHBIX
riyOuHy BBIPaOOTOK ClleyeT , MOJOBMHE HIMpUHBI (yHIaMeHTa, HO He MeHee 20 M Ui
HEeCKaJbHBIX TpYHTOB. [Ipu 3TOM paccTosiHuEe MEXy BhIpaOOTKaMH JOJKHO OBITH He Ooiiee 50 M,
a KOJIMYECTBO BBIPAOOTOK MO/ OAMH (PYHJJAMEHT - HE MEHee TpeX.

['myOuHy ropHBIX BBIPAOOTOK ISl CBATHBIX (PYHJJAMEHTOB B IUCIIEPCHBIX TPYHTAaX CIEAYET
IPUHUMATh, KaK IPAaBUIIO, HU)KE TIPOSKTUPYEMON TIIyOHHBI MOTPYKEHUSI HIPKHETO KOHIIA CBal He
MEHEE 4eM Ha 5 M.

ITpu Harpy3ke Ha KycT Bucsiuux csaii ceoiie 3000 kH, a Takke npu cBaliHOM 10JI€ 11O/ BCEM
coopyxkerreM riayouny 50 %BbIpaOOTOK B HECKAJIBHBIX TPYHTaX CIAEAYyeT yCTaHABIMBATh HUKE



MIPOCKTUPYEMOH TIIYOMHBI MOTPYKEHUS HIDKHETO KOHIIA CBaid, KaK MpaBUiio, He MeHee yeM Ha 10
M.

['myOuHy ropHBIX BBIPAOOTOK MPU ONMHUPAHUM WU 3ariay0JIeHUH CBail B CKaJIbHBIC TPYHTHI
ClIelyeT IPUHUMATh HUXKE IPOEKTUPYEMOM IITyOUHBI TOTPYKEHUS HUKHETO KOHIIA CBall HE MEHEE
4yeM Ha 2 M.

Jns cBaif, paboTalOmMX TOJBKO Ha BBIJEPIHBAaHUE, TIYOMHY BBIPAOOTOK CIEAyeT
NPUHUMATH HA 1 M HIKE TPOEKTUPYEMOI IITyOUHBI TOTPYKEHUS HIKHETO KOHIIA CBaii.

['upporeosoruyeckue  MCCIEAOBAHUSA  CIEAYET  BBIIOJHATH  JUII  YTOYHEHMS
TUAPOreOJOTUYECKUX MapaMeTpPOB M XapaKTEPUCTUK TPYHTOB M BOJOHOCHBIX TOPU30OHTOB,
YTOYHEHMSI JTaHHBIX JUIsI COCTABJIEHHS INPOTHO3a U3MEHEHUS TUAPOTEOJIOTMYECKUX YCIOBUH U
pemieHuss  3aJad,  CBS3aHHBIX C  I[POCKTUPOBAHUEM  BOJOIMOHWXKAIOIIUX  CHCTEM,
NPOTUBO(MMIBTPALIMOHHBIX MEPOIIPUATUH, TPEHAXKEN U 1.

OnbITHO-PMIBTpAlIMOHHBIE PAaOOTHI(OTKAYKK, HAJIMBBI, HArHETaHWs) HEOOXOJMMO, Kak
[IPaBWJIO, IPOU3BOJUTH B KOHTYpE IPOEKTUPYEMBIX CTPOMTENIBHBIX KOTJIOBAaHOB U
HEMOCPEJCTBEHHO Ha YYacTKaX MPOEKTUPYEMOTo pa3MelIeHHs] MPOTUBO(MUIBTPAIIMOHHBIX,
JPEHAXKHBIX, BOJOTOHMKAIOIINX U IPYTUX CUCTEM.

CrauuoHapHble HAaOMIOACHUS 32 JAUHAMHUKOW pPa3BUTHA ONACHBIX TEOJIOTUYECKUX
MUHKEHEPHO-T€OJIOrMUYECKUX IPOLIECCOB, PEKUMOM TOJ3EMHBIX BOJ U Jp., HayaTble Ha
MPEIECTBYIONIUX dTanaxX U3bICKaHUH, HEOOXOAUMO MPOI0IKATS ,

[Tocne 3aBepuieHMs] U3bICKAHUI CTAlMOHAPHYIO HAOIIOJATENbHYIO CEThb B HaJUIEKalleM
COCTOSTHUM CIIeAyeT IMepelaBaTh IO aKTy 3aKa3yuKky (3aCTpOHIIMKY) Al MPOJOJDKEHUs
Ha0JII0ICHUH.

JlaboparopHbie ompeaeneHuss (HU3MKO-MEXAaHMUECKUX XapaKTePUCTHK TPYHTOB IO
o0pa31am 13 rOpHbIX BEIPAOOTOK CIIEAYET OCYIIECTBIIATh Ha y4acTKaxX KaXKJA0ro IPOEeKTUPYEMOTo
3/IaHUSl ¥ COOPY>KEHUS WM UX TPYIIBI , B COOTBETCTBUU C TPEOOBAHUSMU ,JIJIs1 BCEX MHKEHEPHO-
rEOJIOTUYECKUX D3JIEMEHTOB B c(epe B3aUMOJEHCTBUS OTUX 3JIaHUM U COOpPYKEHUH ¢
re0JIOTUYECKOU CPEeOH.

CoctaB, 00beMbl (KOJIMYECTBO) M METOJbI J1a0OpaTOPHBIX OINpeAeaeHUN (U3NUecKuX,
(GU3UKO-XMMUYECKMX W MEXaHWYECKUX(TMPOYHOCTHBIX M J1e(OPMAIMOHHBIX) XapaKTePUCTHK
TPYHTOB U UX CHeNU(PUUECKUX 0COOEHHOCTEN ClleIyeT 000CHOBBIBATh B IPOrPaMMe U3bICKaHUM C
Y4E€TOM BO3MOKHBIX U3MEHEHUH MX CBOMICTB B OCHOBaHWM 3JaHHUH U COOPYKEHMH B IIpoliecce
CTPOUTENIbCTBA U DKCIUTyaTallul 0OBEKTA.

KonnyectBo omnpesneneHnit OJHOMMEHHBIX XapaKTEPUCTUK TI'PYHTOB, HEOOXOAMMBIX JUIS
BBIUMCJIEHUsS] HOPMATUBHBIX M PACUYETHBIX 3HAYEHUI HAa OCHOBE CTATUCTHYECKOH 00paboTKu
pE3yJIbTaTOB MCIBITAHUM CIEAYeT YCTaHAaBIMBAaThb pPACUYETOM B 3aBUCUMOCTH OT CTEIEHU
HEOJHOPOJHOCTH TPYHTOB OCHOBaHUS, TpeOyemMoil TOYHOCTH (NPU 3aJaHHOW JOBEPUTEIbHON
BEPOSITHOCTH )BBIUMCIICHUS] XapaKTEPUCTUKU M C YYETOM YPOBHS OTBETCTBEHHOCTH M BHJA
(Ha3HAYEHUS )IPOEKTUPYEMBIX 3JaHUI U COOPYKEHUI.

JlOBEpUTENBHYIO BEPOSITHOCTH PACUYETHBIX 3HAYEHMM XAPAaKTEPUCTUK TI'PYHTOB CIEAYET
YCTaHABIIMBAaTh B COOTBETCTBUU ¢ TpeOoBanusmu CHul12.02.01-83* (mpu pacuerax 10
nedopmarusm - 0,85 um mo Hecymel crnocooHoctn -0,95, HO He Bbime 0,99) u mpyrux
CTPOUTENBHBIX HOPM M MPaBWI IO IPOECKTUPOBAHUIO OCHOBAHWM 3JaHUM U COOPYXKEHUU
CHELHATBHOTO (0TPACIeBOr0) Ha3HAYCHUSI.

KonnuecTBo npod nmoa3eMHBIX BOJ, OTOMPAEMBIX U3 TOPHBIX BBIPAOOTOK, TOJKHO OBITH HE
MEHee TpeX U3 KaxJ10ro BOJOHOCHOTO ropru3oHTa. KomnuecTBo mpo0 BOIBI ClleyeT YBEINIUBATh
IPU 3HAYUTENIbHOM M3MEHUMBOCTH IOKa3aTejell XMMHYECKOro COCTaBa MOJ3EMHBIX BOJ HIIU
MOJATOIUIEHUSI YYAaCTKOB IIPOEKTUPYEMBIX 3/1aHUN U COOPYKEHHMH NPOMBIIUIEHHBIMU CTOKaMHU U
WHBIMHU UCTOUYHUKAMHU 3arpsiI3HEHUSI.

CocTaB U coJepkaHUE TEXHHMYECKOIO OTYeTa (3aKIIOYEHMs) O Pe3yibTaTax WH)KEHEPHO-
reoJIOTUYECKUX M3bICKaHUM i pa3paboTku paboueil TOKyMEHTAlUU JIOJKHBI COOTBETCTBOBATH
TpeboBanusiM 1. 6.24-6.26 CHull11-02-96 u wnactosmero Csoma mpaswi. [lpy stom B



https://ohranatruda.ru/ot_biblio/normativ/data_normativ/2/2015/index.php
https://ohranatruda.ru/ot_biblio/normativ/data_normativ/1/1771/index.php

TEXHHUYECKOM OTYETE B COOTBETCTBUHU C TEXHUYECKHM 3aJ]aHHEM 3aKa3uMKa CIEAYeT MPUBOAUTH
KOJINYECTBEHHBIN IMPOTHO3 U3MEHEHUN MHKEHEPHO-TEOJIOTUYECKUX YCIOBUH ,

7.CIIPABOYHBIE TABJINLbI

BUbI, I'NTYBUHBI 1 HASHAYEHUE I'OPHBIX BBIPABOTOK I1PU MHXXEHEPHO-
I'EOJIOI'MYECKHNX U3BICKAHUAX

Bun ropHbIX|MakcuMaibHas riayornHa
YcnoBust MPUMEHEHHSI TOPHBIX BBIPAOOTOK

BBIPaOOTOK TOPHBIX BBIPAOOTOK, M

3aKOoIMmyIIKu 0,6 Jnst  BCKpBITHS TPYHTOB TMPH MOIIHOCTHU
NEPEKPHIBAIONINX OTIIOKEHUH He 6onee 0,5 M

Pacuncrku 1,5 Jnst BCKpBITUSL TPYHTOB Ha CKJIOHax Mpu
MOIIIHOCTU TEPEKPHIBAIOIINX OTJIOKEHUN HE
6onee 1 m

Kanagsr 3,0 Jnst  BCKpBITHS ~ KPYTONAJAIONIUX  CJIOEB

Tpanmien 6,0 TPYHTOB TIPU MOIIHOCTH NEPEKPHIBAIOIINX
OTJIOKEHUI He OoJiee 2,5 M

Mypdsr u 1ynku 20 Jnst  BCKpBITHSL ~ TPYHTOB,  3ajJeraroliux
TOPU30HTAIBLHO WJIM MOHOKJIMHAIBHO

IaxTbr Omnpenensercs B CHOXHBIX  MHKEHEPHO-T€OJOTHYECKHX

MPOrpPaMMOM U3bICKAHUI |YCIOBHUSIX

IlonzemHurbie To xe To xe

TOPU30HTAIIbHBIE

TOpHBIE BEIPAOOTKH

CKBa)KUHBI To xe OnpenensroTcss IpOrpaMMON U3bICKAaHUN

CIIOCOBbI N PABHOBUJIHOCTU BYPEHMA CKBAXHWH I1PM MHXXEHEPHO-
I'EOJIOIT'MYECKUX U3BICKAHUAX

Juametp Oypenus
Crnioco6 PaznoBugHOCTH  |(T10 nuameTrpy|YciaoBuss — OpUMEHeHus — (BUIBI U
OypeHus crniocoba OypeHus (00cagHbIX TpyO),|XapaKTepUCTUKA TPYHTOB)
MM
Kononkoseii  (C poMbIBKOI|34-146 CkanbHble HEBBIBETpENbIE (MOHOJIUTHBIE)
BOJIOM 1 cJ1a0O0BBIBETPEIIbIE (TPEIIMHOBATHIE)
C poMBbIBKO# | 73-146 CkainbHbIe cJ1a0OBBIBETpEIIbIE
TJIMHUCTBIM (TpemuHOoBaTHIE), BBIBETpEIIbIC u
pacTBOpoM CHJIbHOBBIBETpEIIbIE (pyxJisikn),
KpYIHOOOJIOMOYHBIE; MeCYaHbIe;
TJIMHUCTHIE
C poyBKoii| 73-146 CkaJsibHbIE HEBBIBETpeble (MOHOIHUTHEIE)
BO3J1yXOM U craboBbIBETpeNble (TPEIIMHOBATHIE),
(OXJ1aXKJCHHBIM HEOOBOJHEHHbIE, a TaKK€ B MeEp3JIoM
Opu  MPOXOJKe COCTOSIHUHY; JIMCTIEPCHBIE,
MEP3ITBIX TBEPJIOMEP3JIbIEC U TUTACTHYHO-MEP3IIbIe
I'PYHTOB)
C poMBbIBKO#| 73-146 Bce BuabI IpyHTOB B MEP3JI0M COCTOSTHUM
COJIEBBIMH u
OXJIaX/IEHHBIMU
pacTBopamMu




Juametp Oypenus
Crioco6 PazHoBumHOCTE  |(TIO nuaMeTpy|YcinoBusi  npuMeHeHHss  (BUABI |
OypeHus criocoba OypeHus (00cagHbIX TpyO),|XapaKTepHCTUKA TPYHTOB)
MM
C npuzaboiinoii|89-146 CkanbHble BBIBETpEIIbIC U
UPKYJISIACH CHJIbHOBBIBETPEIIbIC (pyxJisikn),
MTPOMBIBOYHOM 00BOJHCHHBIE, TTTHHUCTHIC
KHJIKOCTH
Beyxyto 89-219 CkaJbHbIC BBIBETpEIIbIC u
CUJIbHOBBIBETPEIIbIE (pyXxJIsKm),
MeCYaHbIC ¥ TJIMHUCTHIE HEOOBOIHCHHBIE
U c1a0000BOHEHHBIC, TBEPIOMEP3JIbIC U
TJIACTUYHOMEP3IIbIe
VY napHo- 3abuBHON 108-325 Ilecuanble U TIMHUCTBIE HEOOBOIHEHHBIE
KaHATHBIN u ¢71a0000BOTHCHHBIC,
KOJIBIIEBBIM TUIACTHYHOMEP3JIbIC
3a00eM Kirorormumii 89-168 I'nmuancTele c1a0000BOIHEHHBIE
VY napHo- C npumenennem|127-325 KpynnooOnomounsle; necyaHble
KaHATHBIN JOJIOT M KEIOHOK 00OBOJIHEHHBIEC U CIIA0000BOTHEHHBIC
CIUTOIITHBIM
3a00eM
Bubpammonnsnii|C npumenenuem|89-168 [lecuanble ¥ rIMHUCTBIE OOBOJHEHHBIE U
BuOpaTopa WU c1a0000BOTHEHHBIE
BUOPOMOJIOTA
I1THexoBbBIM PeiicoBoe 146-273 KpynnooGi1omouHsIe, recyaHele,
(KOTBILIEBBIM TJIMHUCTHIC ¢11a0000BOTHEHHBIC u
3a00eM) 00BOJIHCHHBIC
[Totounoe 108-273 KpymHo06710MOUHEIE, TeCYaHEbIE,
TJIMHUCTBIC c11a0000BOTHEHHBIE u
00OBOTHEHHEIE
Ilpumeuanue - IlpumeHeHwe aApyrux cHnocoOoB OypeHHs JOMYyCKaeTcss MpH

COOTBCTCTBYIOIIIEM 000CHOBAHMU B nporpamme U3BICKAHUH.

3AAAYN OCHOBHBIX 1 BCIIOMOT'ATEJIBHBIX METOJJOB I'EODPU3NYECKUX
NCCIEAOBAHNU ITPU NMHXXEHEPHO-TEOJIOTUYECKM X U3bICKAHUAX

. |['eopusnueckne MeTo bl

3ajauun ucciaea0BaHui

OCHOBHbIE |BcriomoraresnbHbIe
Onpenesnenue reo10rn4ecKOro CTpOCHUs: MacCHBA
Penbed KpPOBJIHM| DJIEKTpOpa3BeIKa B33 mo metony nByx cocrapisomux (B3
CKAJIbHBIX W MEpP3JIbIX|METOJaMuU MJIC);  4acTOTHOE  3JIEKTPOMArHUTHOE
TPYHTOB, MOIITHOCTB [3JIEKTPOTPOGUITUPOBAHUS | 30HIUPOBAHHE (UDM3); JATIOJIBHO-
HecKabHBIX W TanblX|(DI]) M BEepTUKAIBHOIO|3JIEKTPOMATHUTHOE npoIMpoBaHe
MIEPEKPBIBAIOIINX AIEKTPUIECKOTO (A2MII); meton oTpaxkeHHbIx BosH (MOB);
IPYHTOB 30HAMPOBAHUS 10 METOly FPaBHpa3BeIKa

KOKYIIIXCSI

conpotusiienuit  (B33);

cericMopa3BeiKa

METOJIOM TPEIOMIIEHHBIX

(MIIB) u oTpaXeHHbIX

(MOI'T) BosiH




3amayn uccieq0OBaHUuN

I"eom3rueckre METOIbI

OcCHOBHBIE

BcnomorarenbpHbIie

Pacunienenue paspesa.
VYcraHoBIEHUE TpaHUI
MCKOAY CJIOAMHU
pa3InyHOro
JIUTOJIOTMYECKOTO
COCTaBa U COCTOSIHUS B
CKaJIbBHBIX u
JUCIIEPCHBIX TOpOAax

B33; MIIB; pa3nuunbie
BU/IBI KapoTaxa
aKyCTUYECKHH,
AIEKTPUYECKHUH,
PaaOU30TOIHBIN

B93 MJ/IC; B33 no mMeroay BbI3BaHHBIX
MOTCHITMAJIOB (B33 BII); Usms;
BEPTUKAIBHOE celicMuYecKoe
npodmmpoBanue (BCII); HenmpepbiBHOE
CeMCMOAKYCTHUECKOE NPOPUINPOBAHHE Ha
aKBaTOPHIX

MecTtonoJioxkeHnne, riiyonHa 3ajeranusi u gopma

JOKAJIbHBIX HCOHHOPOHHOCTeﬁ:

30HBI TpemuHoBaTocTu|BI3; B33 MJC;| B33 BII; pannoBoiaHOBOE MPOCBEYHMBAHMUE,
u TEKTOHMYECKHX [KpyroBoe BepTukaibHoe|[I[OMII; marHuropasBenka, perucrparus
HapylLIeHUH, oleHKu ux|3oHaupoBanue ( BD3),|ecrecTBeHHOrO HMITYJIbCHOTO
COBPEMEHHOM METO/I €CTECTBEHHOI'0|3JICKTPOMArHUTHOT'O TOJIs 3emian
AKTUBHOCTH 10JIS (IIC); MIIB;|(EUDMII3);

MOI'T; BCII;

PacxoIOMETPHS;

pa3uYHbIC BUJIBI

KapoTaxa, PaIUOKHUIT;

ra3oBO-dMaHAIlMOHHAS

ChEMKa;

reoparuoIOKaIIHs
kapcroBelie monoctu u|JIl; BD3; B33; BCILMOI'T; CEHCMOaKyCTHYECKOE
MOA3EMHBIE BEIPAOOTKH |pacXxOJ0METPHS, IIPOCBCUYHMBAHUE; PaIuOBOJIHOBOE

PE3UCTUBUMETPHS, MIPOCBEUYUBAHUE; rpaBUPA3BEIKA;

ra3oBO-3MaHAIlMOHHAs  |T€0paJUOIOKaIUs

ChEMKa
norpebennbie octanubl MOI'T; B23; BO3 MJIC;|IOMII; ceilicMuyeckoe MpPOCBEUHMBAHUE;
u nmokanbHbIe| D11 rpaBUPA3BEIKA, TEOPATUOIOKAIIHS
nepeyrinyoneHus B|MarHUTOpPa3BEJIKa;

CKaJIbHOM OCHOBAaHHU

Tra30BO-OMaHallMOHHAasA
CbCMKa

JIBJIBI u|2Il; B23; B23 MJC; B33 BII; ADMII;, UOM3; mukpomarautHast
CUJILHOJILJIUCTHIC MIIB; pa3nuuHble BUJIbI|CHEMKA, TPABUPA3BEAKA

TPYHTBI KapoTaxa

MexMep3noTHbIe  BoJbI| DI1;BO3 MJIC;|IIC; B33 BII

W TAJIUKU TEPMOMETPHUSI

M3yyeHue ruiporeos1orn4ecKux ycjaoBuil

I'my6una 3aneranusg MIIB, BO3 BO3BII

YPOBHS TIOJI3EMHBIX BOJT

I'mybuna zaneranus, (DI, OI1 MJIC; B33;B33 MJIC; B33 BII; Usms3;
MOIITHOCTH JIUH3|PE3UCTUBUMETPHS pacxoIoMeTpust

COJICHBIX U MPECHBIX BOJ

Huuamuka ypoBHS u|CranmoHapHbIE -

TeMIIepaTyphl
MO/I3€MHBIX BOJ]

Habmonenus B23; MIIB;
HEUTPOH-HEUTPOHHBIN
KapoTax (HH);
TEPMOMETPHUSI

Hamnpasnenue, ckopocts
JBHXCHHA, MECTa

PC3I/ICTI/IBI/IMeTpI/I${;

pPacxoJIOMETPHs;  METOJ

TepMmomeTpusi; cneKTpoMeTpHst




3amayn uccieq0OBaHUuN

I"eom3rueckre METOIbI

OcHOBHBIE Bcnomorarenbabie
pasrpy3Ku  MOJ3EMHBIX [3apPSIKEHHOTO Tena
Boa, wm3MeHenue ux|(M3T); IIC; BO3
cocTaBa
3arpsi3HeHue B33; pesuctusumerpus |[1C

IIOA3CMHBIX BOJ

HN3y4deHnue cocraBa, COCTOSIHUS U CBOIICTB I'PYHTOB

Ckanonuie: Paznuunsie BU1b1| BO3

IIOPUCTOCTH H|KapoTaxa, MIIB;

TPEUIMHOBATOCTb, CEHCMOaKyCTUYECKOE

cTaTMuecKuid  Moaynb|npocBeuuBanue;  BCII;

YIPYIOCTH, MOJ1yJ1b|J1Ta00paTOpHbIE

nedopmanu, U3MEPEHUS YIETBHBIX

BPEMEHHOE ANEKTPUUECKUX

CONIPOTHUBJICHUE conpotusnenuii (YOC) u

OJIHOOCHOMY  C)KaTHUIO,|CKOPOCTEH yIPYyTruX BOJIH

kod(duimeHT ormopa,

HaIpsHKEHHOE

COCTOSIHUE

Ilecuanwvie, 2nunucmale Paznuunnie Buapl MIIB,  celicMuueckoe  MIPOCBEUMBAHUE,
u noliesamole, |Kaporaxa, BCII nabopatopubie  u3Mmeperus  YOC w
KPYRHOOO10MOHHDbIE: CKOpOCTEH ypyrux BOJIH
BJIAXXHOCTH, TUIOTHOCT,

MIOPUCTOCTb, MOAYJIb

nedopmaruu, yroma

BHYTPEHHEIO TPEHHUS U

CLCTUICHHE

Ilecuanwvie u|Paznuunbie Bub1| BO3; BO3 MJIC
2IUHUCHIble Mep3able: |KapOoTaxa, BCII,

BJIAYKHOCTb, nabopaTopHbIe

JIBAUCTOCTb, mmepenuss  YOC u

MIOPUCTOCTD, TNIOTHOCT,
BPEMEHHOE

CKOpOCTEH YIIPYTUX BOJIH

COIIPOTHBIICHUE

OJJHOOCHOMY C)KaTHIO

Kopposznonnas BO3; oIl I1C:|-

aKTUBHOCTh TPYHTOB H|J1a0OpaTOpHBIC

HaM4yMe ONyXJIAIOIIUX|U3MEPeHHUs  IUIOTHOCTH

TOKOB HOJSAPU3YIOIET0  TOKa;
perucTpanus

OJIY>KTafOIINX TOKOB

HN3yyeHue reo1oru4ecKuX NpoueccoB U UX U3MEHEHU M

N3menenne
HANPSHKEHHOTO
COCTOSTHHUS
YIUIOTHEHUS TPYHTOB

MIIB; BCII;
celicMHUUecKoe
MIPOCBEYHBAHUE;
pa3uyHbIe BUJIBI
KapoTaxa,
PE3UCTUBUMETPUS B

CKBOKMHAX M BOJOEMax:
IpaBUMETPHS

PGFI/ICTpaIII/ISI C€CTCCTBCHHOI'0O HMMITYJIBCHOT'O

QJICKTPOMArHuTHOI'O

oJIA 3emin

(EUDMII3); I1C; smaHaIMoHHas CheMKa




. |Teodusnyeckne MeTompl
3aa4ym ucciae0BaHUM
OcHOBHBIE Bcnomorarenbabie
Onon3Hu MIIB, oIl BD3;|IIC; pexxuMHbIe HAOIIOACHUS aKyCTHUECKOM
pasIuyYHbIC BHJIBI|SMHUCCHH; MAarHUTHBIC MapKH;
KapoTaxka sMaHalMoHHas cbeMka; EMOMII3
Kapct B23 MJIC; O3II; IIC;B33; B33 BII; M3T, smananuonHas CheMKa
MIIB; OIIl; pa3znuunbie
BHIBI KapoTaxa;
PE3UCTUBUMETPUS B
CKBOXKHMHAX W BOJOEMAX;
rpaBUMETPUS
Hsmenenue wmommnoctr|BO3; OII; MIIB; BCIL|IIC;USM3
ciost OTTaWBaHUS, |PA3TUIHBIC BUIBI
TEeMIIepaTyphl U CBOMCTB|KapOTaxKa
Mep3JbIX TPYHTOB
CeilicMnueckoe MIIB; BCII; ramma-Peructpanuss CHUIbHBIX 3€MJIETPSCEHUH,
MHUKpopaiioHupoBanme ramma kapotax (I'T);|peructpamuss mMukpoceiim, omnpeseieHue
TEePpPUTOPHUHU perucTpanus CJTa0BIX|XaPaKTEPUCTUK 3aTyXaHUS W TOTJIOMICHUS
3eMJIETPSACEHUH, B3PHIBOB |[CEHCMUYECKIX BOJIH B IPYHTaX

IIpumeuanue. B ClI0)KHBIX HHKEHEPHO-TEOJOTMYECKUX YycioBusax BO3 mpoBoautcs B
moaudukarmu BO3 MJIC.

Obo3nauenus - OIl - snexrponpodunupoBanue; BO3 - BepTUKAIbHOE 3JIEKTPUUYECKOE
3ouaupoBanue; BO3 MJIC - BepTHUKalbHOE »3JIEKTPUYECKOE 30HIUPOBAHUE [0 METOAY
nByxcocrapisonmx, Y9M3 - yacTtoTHOE 3yekTpoMarHutHoe 3oHaupoBanue; I MJC -
ANeKTponpodUINpOBaHKE IO  METoAy JABYX  cocTaBimsirommx; JOMII  -munonsHo-
anekTpoMaruutHoe npodrmpoanue; BO3 BII - BepTukaibHOE AIEKTPUUECKOE3 OHAMPOBAHUE
BbI3BaHHBIX NOTeHIMaAN0B; KBO3 - kpyroBoe BepTukanbHOE 31eKTpudeckoe 30HaupoBanue; [1C -
€CTeCTBEHHOE aJiekTpuyeckoe mnoise; YOC - ynenbHOednnekTpuueckoe conpotusienue; M3T -
Meroa 3apsbkeHHoro tena; EMOMII3 -ecrecTBeHHOE WMMITYJIBCHOE 3JIEKTPOMArHUTHOE IIOJIE
3emin; MIIB - celicMopa3BenkameTofoM mpernomiieHHbIx BosH; MOB - ceiicmopa3sBeka
MeToaoMoTpakeHHBIX BOJIH; MOI'T - celicMopa3sBeika MeToioM oO1el rimyonaHoi Touku; BCIT
-BepTUKaJIbHOE celicMuueckoe mnpodunupoBanue; OI'Tl - celicMopa3Beaka MeTooM 001Ie
rnyounnoi mnomaaku; HHK - Helitpon-neiitponusii kaporax; I ' TK - raMma-ramMma kapotax

METO/IbI OITPEAEJIEHUA I'MJIPOTI'EOJIOIT MYECKUX ITAPAMETPOB "
XAPAKTEPUCTUK TPYHTOB U BOJOHOCHBLIX I'OPU30OHTOB 1P MHXXEHEPHO-
I'EOJIOI' MYECKNXN3bICKAHMAX

I'maporeonornyeckue mapaMeTphl YcnoBus

Mertoab! onpeeneHus
U XapaKTePUCTUKU PUMEHEHHUS
I. IMapameTpsbl u|lloneBble UCTIBITaHUSI B COOTBETCTBUH|BOMIOHACHIIIICHHBIE U
XapaKTepUCTUKH rpyuTroB|c [OCT 23278-78, skcrnpecc-0TKauKu|HEBOAOHACHIIIEHHbIE
(ropHBIX IOPO): W HaJMBBI, JJAOOPATOPHBIE METOJBI H|TPYHTHI
Koapdunment (buIIbTpaLum|pacyeTbl o HMIIUPHUECKUM
(BOIOTIPOHHUITAEMOCTH ) dhopmynam
Koapduument BO/100TAauM [ KyCTOBBIE OTKaukd U3 CKBaXKHH. BoJIOHACHIIIIEHHbIE

(rpaBUTaIMOHHON WK ynipyroi) |CtarmoHapHble  HAOMIOMEHUS  3a|TPYHTHI
ypoBHeM mom3emMHbix Boa (YIIB).
JlaGopaTopHbIE METOTbI
Koaddunuent HepocraTka|Hanusbl Bosibl B ypdbl HeBononaceleHHbIE
HACBILCHUS TPYHTHI



https://ohranatruda.ru/ot_biblio/normativ/data_normativ/3/3273/index.php

I'mpporeonornyeckue mnapaMeTpsl Ycnosus
Mertobl onpeneeHus
U XapaKTEPUCTUKU IIPUMEHEHHUS
Beicota kanmuapHoro mnojaHAtys|Hamussl BOJIbI B ryp¢s1,|HeBoroHACHIIIICHHBIE
(KanWJUIAPHBIN BaKyyM) 71a00paTOPHbBIE METO/IbI IPYHTBI
VY nensHoe BozonomionieHue| Hanusel BOJbI B CKBAKUHBI BopoHacelieHHble U
(oTHOCHUTEIBHAS HEBOJIOHACBILICHHBIE
BOJIOIIPOHUIIAEMOCTB) TPYHTBI
Harneranus Boapl B CKBayKUHBI BopnoHacelmeHHnsie
IPYHTBI
Harneranus Bo3nyxa B CKBaKHHBI HeBononaceleHHbie
IPYHTBI
IL. ITapamerpbl u|AHanu3 TUAPOTe€0JI0rnYecKoro|BoioHachIeHHbIE
XapaKTePUCTUKH  BOJAOHOCHBIX|pa3pe3a. IlonMHTEepBanbHOE OIBITHO-TPYHTHI
TOPU30HTOB: (buUIBTpAIMOHHOE ONPOOOBAHKE
MomHoCTb BOZIOHOCHOI'O
TOpU30HTA
Hanpasnenue noazemuoro noroka |Ilo KapTe ruapousorunc|BogoHaceleHHbIe
(ruapounsonnes3) IPYHTHI
I'mppaBnuueckuii rpaguent|To xe BopoHaceleHHbIe
(YKJIOH) IOJI36MHOI'O TOTOKA IPYHTHI
Kospdpuument OnpITHBIE OTKAYKU U3 CKBAKUH BopoHaceleHHbie
BOJONPOBOAMMOCTH IPYHTHI
Koaddumnment KycToBbI€ OTKaYKM U3 CKBAKUH BonoHnaceleHnnbie
YPOBHEIPOBOJIHOCTH TPYHTBI
(IbE30MPOBOTHOCTH)
Koapduuuentsl neperekanus u|KycToBble OTKauKkH BOJbI U3 CKBaKUH.|CllOUCThIE
BEPTUKAIBHOI'O BOJOOOMEHA CranunonapHsle HabmoieHus 3a YIIB |Bo1oHOCHBIE TOJIIHN
OunbTpanoHHOEe conpoTuBieHUe|CTalluoHapHble  HaOmoAeHus  3a|Bo/loHACHIIEHHbIE
JHUIL] BOJTOEMOB YpOBHSMU MOJI3EMHBIX U|TPYHTBI
IIOBEPXHOCTHBIX BOJI
JleiicTBUTENIBHASA ckopocts|[IoneBbie reousnueckue n|BononacsIeHHbIe
JBVKCHMSI IOA3EMHBIX BOJL VHIVKATOPHBIE METO/IBI IPYHTHI
WNuunpTpannoHHoe nutanue|CtanroHapHble HabmoaeHus 3a YIIB.|BogonacslimenHble
(MOIysb MUTAHMUS 1JIACTA) bastancoBbIe pacyeThl TPYHTHI

BUJIbI JIABOPATOPHBIX OIIPEJEJIEHUN ®U3UKO-MEXAHUYECKNXCBOMCTB
I'PYHTOB ITPY UH)KEHEPHO-I'EOJIOI'MYECKUX NU3bICKAHUAX

['pyHTHI O06o3HaueHue
rocy/1apCTBEHHOT
JlaGopatoproe Cxkanwubl |KpymaooOmomouns! ([lecuanst [['muHUCTHI © Ccraiiapta Ha
orpeziesieHue METO/IbI
e e e e
OIIpEEICHUS
CBOMCTB I'DYHTOB
I'panynomerpuyuecku |- + + C 12536-79
1 COCTaB
[erporpaduyecknii |C C - - -
COCTaB
MunepanbHbli - C C C -
COCTaB
Banosoii C - C C -
XUMHUYECKHH COCTaB




JIaboparopHoe
orpezeeHue

['pyHTHI

CKaJbHEI
€

KpynHoo610Mo4HbI
e

Ilecuansl
€

I'muaucTel
€

O06o3Hauenue
rOCyJapCTBCHHOT
O CTaHgapTa Ha
METO/IbI
OIIpeICIICHUS
CBOWCTB IPYHTOB

CymmapHoe
coJiepKaHue JIETKO- U
CpeIHEPACTBOPUMBIX
cojen

C

C

C

C

EMKocTh
MOTJIOIIEHHS u
cocraBa  OOMEHHBIX
KaTHOHOB

OTHOCHUTENLHOE
coJiepKaHue
OpraHuYeCKux
BEIIECTB

23740-79

[IpuponHas
BJIQ)KHOCTh

5180-84

IlnotHOCTE

5180-84

MakcumanbHas
IJIOTHOCTh
(cranmapTHOE
YIUIOTHEHHE)

22733-77

IlnotHOCTE B
MPEAEIbHO TUIOTHOM
Y PBIXJIOM COCTOSITHUH

[InmoTHOCTE  YacTHIY
IpyHTa

5180-84

rpaHI/II_[LI TCKY4YCCTU
1 paCKaTbIBaAHH A

5180-84

Yroa ecrecTBEHHOIO
OTKOCa

MakcumanbHas
MOJIEKYJIApHAs
BJIArOEMKOCTDH

Koadppunuent
bunbTpanun

25584-90

PasmokaemocTn

PactBopuMocCTh

Koapdunment
BBIBETPEIIOCTH

ollelle

Koppo3znonnas
AKTHUBHOCTH

Kommpeccuonnoe
CHKaTHe

12248-96

TpexocHoe cxkaTue

12248-96

ConpotuBieHue
cpesy (IPOYHOCTH)

12248-96




I'pyHTHI Oo6o3HaueHmne

roCy/1apCTBEHHOT

JlaGopatoproe Ckanpubl |KpynmHoo6momouns! ([lecuansr [I'mMHHCTBI O Ccraiiapta  Ha

orpezeseHue . . . . METO/IbI
OIIpeEICHUS
CBOMCTB IPYHTOB

ConpoTHBieHue + C - C 12248-96

OJIHOOCHOMY C)KAaTHIO

JIaboparopHbie + + + + 30416-96

ucneitaaug. OOmme

TTOJIOKCHHUS

Obosnauenus: «+» - OIIPCACIICHUABBIIIOJIHATOTCA
«=» -OIpCACIICHUSA HC BBIIIOJIHATOTCH
«C» -OnpeCACICHUA BbITOJIHAOTCS 110 JOIIOJIHUTCIBHOMY 3a/IaHUTO

8.0COBEHHOCTHU WHXEHEPHO-TEOJIOITMYECKHUX M3BICKAHUA B

CJOXHBIX YCJIOBUSAX

IIpocagouynbie rPyHTHI.

IIpy  npoBeleHMH  WH)KEHEPHO-TEOJIOTMYECKHX  M3bICKAHMIi B  paiioHax

pacnpocTpaHeHusl NMPOCATOYHBIX TPYHTOB, COrjacHo m. 6.7.2.2 cieayeT yCTaHABJIMBATh W
OTpaKaTh B TEXHUYECKOM OTYETE:

pacrpocTpaHeHHEe W TMPHYPOUYEHHOCTh MPOCATOYHBIX TPYHTOB K OIPEIEICHHBIM
reoMop(OI0rHYECKUM 3JIEMEHTaM U popMaM perbeda;

HAIMYHE BHEIIHUX MPU3HAKOB MPOSBICHUS IPOCAJTOYHOCTH TPYHTOB (TPOCATOUHBIE
OIro 1112, OB, JIOXKOUHBI U TIP.);

MOIITHOCTH TOJIIIH MTPOCAIOYHBIX TPYHTOB M €€ M3MEHEHUS 110 TUTOIIAIN;

IUKIMYHOCTh CTPOEHHUS TOJIIM MPOCAJOYHBIX TPYHTOB (UepepoBaHHE TOPU30HTOB
JIECCOBBIX MOPOJI ¥ IOTPEOCHHBIX TI0YB, IEPHOJANIHOCTh U3MEHEHHI CBOMCTB IPYHTOB T10
riyOuHe U T.1I1.);

0COOEHHOCTH CTPYKTYPHI (MaKpOIIOPUCTOCTh, MBIIEBATOCTh, ATPETHPOBAHHOCTD U TIP.) U
TEKCTYpPHI (CIOUCTOCTh, TPELUIMHOBATOCTh, HATMYME KOHKPELUH, CKOIUIEHHUH TUIca u mp.),
HHTEHCUBHOCTH Bckumanusg ot 10%-noi HCI;

cnienn(puyeckue XapakTepUCTHUKU MPOCAJOYHBIX TPYHTOB (OTHOCUTENbHAs AedopmMarus
MPOCAIOYHOCTH M €€ 3aBHCHMOCTh OT JIaBJICHHS Ha TPYHT, HadyaJbHOE IMPOCATIOYHOE
JaBlieHHe, HauaJlbHas MPOCaZ0YHasl BIaXKHOCTh);

TpaHyJIOMETPUIECKUN COCTaB (C pa3TMYHBIMU CXEMaMH TIOATOTOBKY K aHAJIN3Y);
neGopMalMOHHbIE W  TPOYHOCTHBIE  XapaKTEPUCTUKU TPYHTOB IMpPH  IOJHOM
BOJIOHACKHIIIIEHUH U TIPH PHPOTHON BIAXKHOCTH,

M3MEHEHHMS MToKa3aTelNeil CBOMCTB 0 MPOCTUPAHUIO U TITYOUHE MPOCaTOYHOM TOJIIH;
BEJIMYMHBI IPOCAIOK OT COOCTBEHHOT'0 Beca (BKJII0Uas MOCIeNpocaiouHble Ae(opmaliim)
U THII TPYHTOBBIX YCIIOBHUH MO MPOCAJOYHOCTH, TPAHUIBI PACTIPOCTPAHEHUS YUACTKOB C
Pa3IMYHBIM TUTIOM TPYHTOBBIX YCIOBUH 10 IPOCAIOYHOCTH;

- HAJIMYHME U XapaKTep BO3MOKHBIX MCTOYHUKOB 3aMAauYHMBaHUS JIECCOBOM TOJIIIH;

- aBapuiiHbIe CHUTYyallud, PEMOHTHBIE WM BOCCTaHOBHTEIBHBIC PaOOTHI, CBS3aHHBIC C
pa3BUTHEM IIPOCATOYHBIX SIBJICHUIA;

- MPUMEHSBIINECS THUIBI M KOHCTPYKIHH (DYHIAMEHTOB, 3JaHUH M COOPYKEHUU, MX
TEXHUYECKOE COCTOSIHUE, HATMYKME U XapakTep Ae(opMariuii, BBI3BaHHBIX ITPOCAT0UYHBIMU
SIBIICHHUSIMU;

- IPUMEHSBIINECS NIPH CTPOUTEILCTBE B paiioHe pabOT METOIbI MOJIHOTO UM YaCTUYHOTO
YCTpaHEHUsl IPOCaJ0YHOCTH TIPYHTOB (IIPOTHUBO(UIBTPALIMOHHBIE MEPONPHITHS,



NPUMEHEHHE  TSDKEIBIX  TpaMOOBOK,  HCKYCCTBEHHOE  3aKpelyieHHE  TPYHTOB,
MpeIBapUTEIIbHOE 3aMaYMBaHUE U JIP.) C OLEHKON MX 3(PPEKTUBHOCTH;

- - MOJIOKEHHE M TMapaMeTpbl dKPAHUPYIOIIUX MOKPHITUH (achalbTUPOBAHHBIE CTOSHKU
aBTOTPAHCIOPTA, B3JIETHO-I10CA/I0UHBIE I10JIOCHI U Ap.);

- - pAacmojoXeHHEe U COCTOSHHE CETH BOJOHECYIIMX KOMMYHHKAIui (BOIOIPOBO,
KaHajau3alus, TEIUIOTPacChl, JIUBHEBBIE BOJOCTOKH), OUUCTHBIX COOPY)KEHHUH,
CYLIECTBYIOIIAsl CUCTEMA UX DKCIUTyaTallud U OOPHOBI C yTEeUKaMU;

- - HaJIM4ue, CUCTEMY, COCTOSIHUE OPOCUTEIbHOMN CETH, CIIE/Ibl JPEBHEN OPOCUTEIBLHON CETH.

Halyxaromme rpyHThblI.

CoruacHo n. 6.7.2.3 B paiioHax pacnpocTpaHeHHsi HA0yXalOIIUX IPYHTOB cJeayer
JIONOJIHUTEIbHO K 6.7.1 B TEXHMYECKOM OTYeTe YCTAHABJINUBATH: PACIIPOCTPAHEHHUE U YCIIOBHUS

3aJleraHysi Ha0yXaroUMX IPYHTOB, UX MOLIHOCTh, MUHEPAJIbHBIN U JINTOJOTUYECKUI COCTaB,
CTpOEHUE (HaJIM4Yue KapMaHOB, JIMH3 M IPOCIOEK IBUIEBATOTO M IECYAHOI0 MaTepuala);
CTPYKTYpPHO-TEKCTYPHbIE OCOOEHHOCTH, YCJIOBHUS 3aJI€raHus MOKPHIBAIOUIMX U MOJCTUIIAIOLINX
IPYHTOB; BEJIIMYMHY PpACKPBITHs, IJyOMHY M HalpaBlIeHUE paclpOCTPaHEHHUs YCaJOUYHbBIX
TPEUINH, MOIIHOCTh 30HBI TPEIIMHOBATOCTH; OTHOCHUTEIIbHOE HaOyxaHue (CBOOOIHOE W TOA
Harpy3kamu); BJIQKHOCTb TpyHTa Iocie HaOyXxaHus; JaBieHue HaOyxaHMs; JHMHEHHYIO H

00BEMHYIO YCAJKy TPYHTa; BJIQKHOCTb Ha TMpejAesie yCaJKH; OIEHKY H3MEHEHHS CBOMCTB
HaOYXalIIKUX TPYHTOB MPHU CTPOUTEIHCTBE U IKCIUTyaTalluid 0OBEKTOB.

OpranomuHepajbHble TPYHTBI.

CornacHo TpeGoBaHusAM 6.7.2.4. , B pailoHax pacnpoCTpPaHEHUs] OPraHOMHUHEPAIbHBIX U

OpPraHWYECKUX TPYHTOB CIEIYET B TEXHMUECKOM OTYETE YCTAHABIMBATD:
- PacpoCTpaHEHUE U MOIHOCTH OOJIOTHBIX OTIIOKEHHIA;
- TUN Top(a (HU3UHHBIN, BEPXOBOM);
- Pa3HOBUIHOCTH 3aTOP(HOBAHHBIX TPYHTOB, UX COCTAB U CBOMCTBA;

- ICTOYHUKU OOBOJHEHHsI TPYHTOBOM TOJIIN;

- MECTOITIOJIOKCHUEC BBIXOJO0B POJHUKOB, HAIMYUC O3€P M CILIaBUH, 06I_Hy10 TCHACHIINTO

pa3BuTHs 0ojoTa (€ro JAerpajanuio Wid Iporpeccupymomee 3abonayuBaHue IPHIIETaAIoNeH
TEPPUTOPUN);

- st TopoB U 3aTOP(HOBAHHBIX TPYHTOB- BIAKHOCTh U  TJIOTHOCTh B BOJIOHACKHIIIIEHHOM

COCTOSIHUM, COJAEpKaHME OpPraHMYEeCKHX BEIIECTB, CTENEHb pa3JIOKEHUS, 30JIBHOCTD,
OoTaHn4eckuil cocTaB (MIpU HEOOXOAUMOCTH);



- U WJIOB W CATpOTIeNied - TpaHyJIOMETPUYECKHI COCTaB, COJCPKAHUE OPTaHHMYECKHX
BEIIECTB, KapOOHATOB, COCTaB U COAEP)KaHUE BOJOPACTBOPUMBIX COJICH (ISl OCaIKOB COJIEHBIX
BOJIOEMOB), TIOKa3aTeyid (PU3HMUYECKUX CBOMCTB, HOPMATHBHBIE W PACUYCTHBIC 3HAUYCHHS

XapaKTePUCTUK MPOYHOCTHBIX U Je(OPMAIMOHHBIX CBOWCTB, MPEIYCMOTPEHHBIX MPOrpaMMOii
pabor.

3acoJieHHbIEe TPYHTBI.

Cornacuo TtpebOoBanusM 6.7.2.5., B pailoHaX pacHpOCTPaHEHHUS 3aCOJCHHBIX TPYHTOB

CIICAYCT OOMMOJHUTCIIPHO B TEXHHUYECCKOM OTUCTC YCTAaHABIIMBATh:

- pactpoCTpaHEHHUE U YCIIOBUS 3aJIeTaHUsI  3aCOJICHHBIX TPYHTOB;

- Ka4eCTBCHHEBIM COCTaB M KOJHUYCCTBCHHOC COACpKaHUEC BOAOPACTBOPUMBIX colieii B
TPYHTC,

- TCHC3H1C, B3aMMOCBA3b CTCIICHU U XapaKTCpa 3aCOJICHHOCTHU C JIMTOJIOTMYCCKUM COCTaAaBOM
" YCJIOBUSAMU 3aJICTAHUA TPYHTOB;

- bopmy, pasmMep u xapakTep pacrpeneiaeHus COIIHBIX 00pa30BaHUl B TPYHTE;

- CTPYKTYpHble OCOOEHHOCTH TpPYHTA, CBS3aHHbIE C HaJU4YMeM CcoJIed; Hajludue
NpOSIBIIEHUI Tpoliecca BblleNaunBaHus U cy(d(o3um 3acojieHHBIX TPYHTOB Ha 3€MHOMN

MOBEPXHOCTH, UX (OPMBI U pa3MeEpBI;

- JIaHHBIE O COBPEMEHHOM 3aCOJICHUM W BBIIICIAYUBAHUM TPYHTOB B pE3yJIbTATE
XO3SIMCTBEHHON ACITEIHLHOCTH;

- (I)I/I3I/ILICCKI/IG, MEXaHHYEeCKHE U XMMHUYECKHE CBOMCTBA TPYHTOB HpHpO,[[HOfI BJIA)XHOCTHU U

P BOAOHACBIIICHWHY, B TOM YHCJIC paCTBOpaMU 3aJaHHOI'O COCTaBa,

- TUIPOXUMHYECKHE YCIOBUS (MUHEpAIN3ALMsI U XUMUYECKUM COCTaB  TIOJI3EMHBIX BOJI, UX
pacTBOpSIOLIas ClIOCOOHOCTD 110 OTHOIIEHUIO K 3aCOJICHHBIM IPYHTaM);

- OTHOcHUTelbHOE Cy(pPOo3MOHHOE CKaTue W HadajgbHOE JaBieHHe cy(hdo3noHHOTO

CXKaTHS;

- COCTaB U XapaKTCPUCTUKHU MMOBEPXHOCTHBIX BOM, BJIHAIOIINX HA 3aCOJICHHOCTb 'PYHTOB.

DJII0BHAJIbHbIE TPYHTBI.



CornacHo 1. 8.2.1. [3] YuuTsiBas C0okKHbIE YCIOBUS 3aJIETAHUS JJIIOBUAIBHBIX TPYHTOB, X
BBICOKYIO HEOJHOPOJHOCTb, CBA3aHHYIO C HEOJHOPOJHOCTBIO MAaTEPUHCKHUX MOPOJ (HaIUuueM
JIMH3, MPOCJIOEB, JXKWJ, JAaeK), U30MPATEIbHOCTHIO MPOLIECCOB BHIBETPUBAHMS, Pa3HOOOpazueM
TreOXMMUYECKUX TMPeoOpa3oBaHUil M, KaK CIEICTBUE, MOBBIIICHHYIO M3MEHYHBOCTH COCTaBa U
CBOICTB TPYHTOB, MH)KEHEPHO-T€OJOTMYECKHE H3bICKaHUs B pallOHAX MX PacHpOCTpaHEHUs
ClIeZlyeT MPOU3BOIUTH C OOJbIIEH JeTalbHOCTHIO (B Oosiee KPYMHBIX MacuITadax) MHKEHEPHO-
re0JIOTHYECKON ChEMKH T0 CPAaBHEHUIO ¢ TpeboBaHusAMU [1] Mo cTanusaM mpoeKTUPOBAHHUSL.

Co6op, ananu3 W 000OIICHHME MaTEepUalIOB JOJDKHBI OBITh HaIpaBJCHBI Ha IOJy4YEHUE
CJIEIYIOIIMX CBEJCHUN (JaHHBIX), XapaKTePU3YIOLIUX:

- pacrpocTpaHeHHUEe, MOITHOCTbD, YCIOBHS 3aJIeTaHUs, TUITBI U BUJIbI DJIFOBUAJIBHBIX TPYHTOB
B HCCJIEAyEeMOM pailloHe, UX COCTaB, CBOMCTBA M MPOCTPAHCTBEHHAs HEOJHOPOAHOCTD;

- IOBEJICHWE TPYHTOB IIOJ HArpy3KoW, IpH 3aMayMBaHUM, HAOJIIOJABIINECS OCAJIKH,
WHXXEHEPHO-TEOJIOTMUYECKUE POTHO3BI U UX OMPAB/IBIBAEMOCTH;

- HCTIOJIb30BABIIMECS PaHEE NMPH HM3BICKAHUAX METOJBI M TEXHUYECKHE CPEACTBA M HX
CpPaBHHUTEIHHYIO () (PEKTUBHOCTB;

- IPUMEHSBIINECS TUIBI GYHIAMEHTOB, UX Ta0apuThl, TTyOWHA 3aT0KEHHS, MEPOIIPUITUS
10 MEJIMOPAIUU TPYHTOB (YIUIOTHEHHE, 3aKPETUICHUE U JIP.), €CIIH OHU paHee OCYIIECTBIUINCH;

- nedopManuu (aBapuu) 3AaHUNA U COOPYKEHUI U UX MIPUYUHBI,

- pa3BHTHIC B paiioHe pabOT ONacHBIC TEOJIOTHUSCKUE TIPOIECCHI;

-moAbeM M KojeOaHus ypPOBHS MOA3EMHBIX BOJ WM JPYyrUe  HU3MEHECHHUS
TUAPOTCOIOTUUECKHUX YCIOBU;

- HEraTHUBHOE BO3JICHCTBUE CTPOMUTENBCTBA M JKCIUTyaTallMW 3AaHUKA M COOPYKEHUH Ha
CYILECTBYIOIIYIO 3aCTPOUKY U OKPYKAOIIYIO IPUPOJHYIO CPEy.

TexHoreHHbIE IPYHTHI.

Cormacno m. 9.2.1. [3] CocTaB MHKEHEPHO-TEOJIOIMYECKUX M3BICKAHUN Ha TEPPUTOPHHU
pacnpoCTpaHEeHUs] TEXHOT€HHBIX T'PYHTOB M OO0IIME TEXHUYECKHE TPEeOOBAHUS K BBIIOJIHEHUIO
OTJENBHBIX BUJOB pabOT M KOMIUIEKCHBIX MCCIEIOBAHUM CJIEIyeT YCTaHaBIUBATh C Y4E€TOM
NOJIOKEHUH pazzgena 5 [1], B 3aBUCMMOCTH OT Te€HE3UCa TEXHOTEHHBIX TPYHTOB, CTEHEHHU
3aBEPLIEHHOCTH MPOLIECCOB UX CAMOYIIOTHEHUS M YIPOYHEHMS] BO BPEMEHHM M KOHCOJIUAALNN
MOJICTUJIAIOIINX TPYHTOB.

Bpemsi, B TedeHHe KOTOPOI0 3aBepIIAETCH YIVIOTHEHHE MOACTUJIAIOMIUX IPYHTOB OT
Beca HAChINH, IPH OTCYTCTBUU KOHKPETHBIX HAOJIOICHUN JOMYCKaeTCs NPUHUMATh PaBHBIM /IS
TPYHTOB:

MecYaHkIX - 1 Tona,

MbUICBATO-TJIMHUCTBIX, PACIIOJIOKCHHBIX BBIIIC YPOBHS IMOA3CMHLBIX BOMX, - 2 roaa,

Mep3ible TpyHTHI.

CornacHo n. 5.8. IloseBble HMccienoBaHusl TPYHTOB CIEAYET MPOBOAUTH NPU U3YUEHHH
MacCHUBOB MEP3JIbIX IPYHTOB C IIEJIBIO:

- OIICHKH HpOCTpaHCTBeHHOﬁ W3MEHYHNBOCTH CBOMCTB MCP3JIBIX TPYHTOB, PACUICHCHUA
T'COJIOTMYCCKOT O pa3pes3a,



- ompeneneHust (GU3MUECKUX, Ne(hOPMAlMOHHBIX W TMPOYHOCTHBIX CBOMCTB MEp3IBIX,
MIPOTAUBAIOIIUX, IPOMEP3AOIIUX TPYHTOB U JIbJIOB B YCIIOBUSIX €CTECTBEHHOTO 3aJI€TaHMUs;

- OIpeleNIeHUs] TeMIepaTypbl MEp3JbIX TPYHTOB, TIIYOWH CE30HHOTO NPOMEp3aHHs U
OTTauBaHUs;

- OIICHKH BO3MOYXHOCTH TOTPY)KCHHS CBail B MEp3JIbIe TPYHTHI M HECYIIECH CIIOCOOHOCTH
CBau.

CKJIOHOBBIE TPYHTBI.

CocTtaB 1 00beMBI U3BICKATEIBCKUX PA0OT CIIEeyeT ONpeNeNiaTh B IPOrpaMMe H3bICKaHUH ¢
ydetoM ctaauu (¢asbl) pa3BUTHS M MAacIITaOHOCTH MPOSBICHUS CKIOHOBOTO Iporecca (B
COOTBETCTBUU C Tabnuuamu 3.4 1 3.5) C 1eNIbI0 YCTAHOBIICHUS :

- XapakTtepa naepopManuii TOBEPXHOCTH 3€MJIM, HHXEHEPHO-T€OJOTHYECKUX THUIIOB
CKJIOHOBBIX INPOIIECCOB, Pa3BUTHIX B palloHE, BpeMeHU (BO3pacTa) U MPUYMH WX BO3HUKHOBEHUS,
craguu (das3el) pa3BuTHs, xapakTepa AedopMmaiii B HMEIOIMIUXCS Ha CKJIOHE 3JaHUAX U
COOPYKEHHSIX, COCTOSIHUS COOPY>KEHUN MHKEHEPHOU 3aIUThl U 9PPEKTUBHOCTH UX PaOOTHI;

- MMPpUYPOYCHHOCTHU CKJIOHOBBIX  IIPOLECCOB K OnpeAacICHHbIM  I'COJIOTHYCCKUM
O6paSOBaHI/I$IM, TCKTOHUYCCKHUM CTPYKTYpPaM U FeOMOp(bOJ'IOFI/I‘leCKI/IM OJICMCHTAaM,

- BJIMSAHHA THUAPOTCOJIOIrHYCCKHUX, THAPOJIOIrHYCCKUX W MCTCOPOJIOIrHYCCKUX yCJ'IOBI/Iﬁ Ha
BO3HHMKHOBCHHEC CKIIOHOBLIX ITPOLIECCOB,

- BIUSIHUS penbeda, KpYTU3HBI M SKCTIO3UIIUN CKIJIOHA Ha TIPOSIBIICHUS OIOJI3HEN U 00BAJIOB;
- pOJIA XO3MCTBEHHOU JIEATEIbHOCTH B aKTUBU3ALlUU CKIIOHOBBIX ITPOLIECCOB;

- HaIW4YusA JPYrUX BHUIOB COBPEMEHHBIX OJK30IE€HHBIX TI'€0JIOTMYECKUX IIPOLECCOB
(BBIBETpHUBAHUE; IpO3Us, adpa3usl U T.I.) U ONPEJCIICHUS CTENIEHU UX BIMSHUS Ha YCTOMYUBOCTD
CKJIOHOB U, B YaCTHOCTH, HA BOBHUKHOBEHHE U Pa3BUTHE HAa HUX OMOJI3HEH, OChllell 1 0OBaJIOB
Pa3HBIX TUIIOB.

PasBurTHe kapcra.

TexHonornueckass cxema W3bICKAHMHW B  pailoHaX pa3BUTHS  KapcTa  JOJDKHA
pelycMaTpuBaTh OMPECIEHHYIO TOCIEI0BATEIbHOCTh BBIIOJHEHHUS PAa0OT U ONTUMAIbHOE
codeTanne (KOMIUIEKCHPOBAHNE) PA3TUIHBIX METOIOB UCCIICOBAHMS:

- cOOp ¥ aHaTU3 UMEIOIIUXCS MAaTEPHAIIOB B KOMIUIEKCE C M3yYEHHEM KPYITHOMACIITAOHBIX
KapT ¥ [UTAHOB U MPEIBAPUTEIBHBIM KaPCTOJIOTUICCKUM IS (DPUPOBAHUEM a3POKOCMOCHUMKOB
(AKC);

- MapupyTHble HaOMIOJEHHA C KapCTOJOTMYECKUM OOCIe0BaHMEM U  II0JEBOE
nemrdpuposanne AKC;



- Ha3eMHbIe TeoPpu3NUeCcKue PadOThI, CKBAKHUHHBIE T€OPU3NICCKHEC UCCIICIOBAHUS U IPYTUE
CHelualibHbIe PaboThl (PE3UCTUBUMETPHS, TEPMOMETPHS, PACXOIOMETPHS, KaBEPHOMETPHS,
dboTomeTpus u p.);

- OypeHHE  KapCTOJIOTMYECKMX CKBRXHH HA  BBIIBICHHBIX  T'€OPU3UYCCKUMHU
UCCIICIOBAaHUSMU ~ Y4acTKaX aHOMAJIMH W OCIAONEHHBIX 30H,  CONPOBOXKIAIOIIEECS
XPOHOMETPaKEM, THAPOTCOJIOTMYECKHUMHU U IPYTUMHU HEOOXOTMMBIMU HAOIIOICHUSIMU;

- TIOJICBBIC MCCIICIOBAHUS TPYHTOB (TICHETPALIMOHHO-KapOTaXXKHbIC, 30HAUPOBAHUE U JIP.);

- TUIPOJIOTUYECKUE W THAPOTEOIOTUYECKUE UCCIICIOBAHNS,

- TabOpaTOpHBIE U IKCIIEPUMEHTAIbHBIC UCCIICIOBAaHUS PACTBOPUMOCTH, PA3MOKAEMOCTH U
JPYTUX CBOWCTB KAapCTYIOIIMXCSI ¥ MOKPBHIBAIOIINX MOPOJI, XMMHUYECKOTO COCTaBa BOJ B 30HAX
pPa3IUYHON 3aKapCTOBAHHOCTH, MAaTEMATHYECKOe W (U3NYCCKOEC MOJICITHUPOBAHUEC Pa3BUTHUS
KapCcTOBOI'O TPOIIecca;

- CTallMOHAPHBIC HAOJIOICHHSI,

- 00cne10BaHue TPYHTOB OCHOBAHUH CYIIECTBYIOLIUX 3/1aHUM U COOPYKEHU;

- KaMepasibHasi 00pabOTKa MaTepHaIoB U COCTaBICHUE TEXHUYECKOTO OTYETA.

IIpoueccnl nepepadoTku Oeperos.

W3bickaHuss B pailoHax pa3sBUTHUS IPOLIECCOB MEpPepadOTKU OEperoB CyIIECTBYIOLIUX
BOJIOXPAHWJIMIL CJIETYET BBITOJIHATH JUIS TOTy4eHUs JaHHBIX, HEOOXOAMMBIX JIJIS:

- IPOCKTUPOBAHU HH)KCHCpHOﬁ 3aIUTHI OKCILTYATUPYEMbIX Ha H06epe>1<be O6’beKTOB;

- PEKOHCTPYKIIMH CYIIECTBYIOIIUX OEPEroyKpenuTeIbHBIX COOPYKEHHI, B TOM YHCIIE U TIPU
aBapHUITHOM UX COCTOSIHUH;

- MIPOrHO3a Pa3BUTHUS MPOLIECCOB NEPepadOTKU OEperoB CyIIECTBYIOUIMX BOJIOEMOB IpPHU
000CHOBAaHMU TPEANPOEKTHOW M TMPOEKTHOW JTOKYMEHTAllMU [UIsl CTPOMTEIhCTBA HOBBIX U
PEKOHCTPYKIIMM CYLIECTBYIOIIUX OOBEKTOB, PACIONIOKEHHBIX IOJHOCTBIO WM YacTUYHO B
npejenax onacHOro NoOepexKbs.

IIpoxoaka ropHbIX BLIPA0OTOK OCYILECTBISIETCS B COOTBETCTBHH ¢ 1. 5.6 [ 1], ams:

- YTOUYHEHUs THIPOTre€0IOTHIECKOT0 pa3pe3a Mo CTENEHH MPOHUIAEMOCTH U OOBOJHEHHOCTH
HOpOJ;

- U3Y4YEeHHs] XUMUYECKOI0 COCTaBa MO/I3EMHBIX BO/I;

- ONIpCACIICHUA TCMIICPATYPbI HOA3CMHBIX BO/I;

- HpeHBapHTCHLHOﬁ OIICHKH XapaKTepa B3aUMOCBA3U MCKAY BOJOHOCHBIMU I'OPU30HTAMU,
a TaKKC MCXKAY IMMOA3CMHBIMU U MTOBEPXHOCTHBIMH BOAAMU,

- OnpeacICHNA CKOPOCTH ABHMXXCHUSA ITOJA3CEMHBIX BOJI;



- BbIOOpa TJIYOMHBI W METOJOB THIPOTEOJOTHYECKOTO OMPOOOBAaHUS BOJOHOCHBIX
TOPU30HTOB U I'PYHTOB 30HEI adpaliuy;

- BBITIOJIHEHUS ONBITHO-(MIIBTPALMOHHBIX padoT;

- PeXHMMHBIX HAOJIOJCHUH 3a TOJOXKEHHEM YPOBHS, TEMIIEPAaTypod M XHUMHYECKUM
COCTaBOM I'PYHTOBBIX BOJl U UX CE30HHBIMHU KOJIEOAHHUSIMHU.

[Ipy THIPOreoIOTHYECKUX HCCICNOBAHUAX Hanbosiee A(PQPEKTUBHBIMU  SBISIOTCA
CJICIYIOIINE CIIOCOOBI OypeHUs:

- yIapHO-KaHaTHBIN CIUIOIIHBIM 3a00eM - A OypeHHUsl TMApPOreoJOrMYECKUX CKBAaXHH,
IpPEIHA3HAYEHHBIX JUI IPOM3BOJCTBA OTKAY€K U CTALMOHAPHBIX THIPOIrE€OJIOrMUECKUX
HaOJIIOCHUH, IPEIBAapUTEIBHOTO U PA3/ENbHOTO ONPOOOBaHMUSA BOJOHOCHBIX TI'OPH30HTOB,
IUIaCTOB U JIMH3 B Ipolecce OypeHus;

- BpalaTeNbHbI ¢ 0OpaTHON MPOMBIBKOM - IPU MPOXOJKE PHIXJIBIX MOPOJ JUIsl OypeHUs
TUAPOreOJOTMYECKUX CKBAKUH BOJIOIIOHU3UTEIBHBIX CUCTEM U LIEHTPAJIBHBIX CKBAYKUH OIBITHBIX
KYCTOB;

- KOJIOHKOBBI C MPOMBIBKOW BOAOW - A7l OypeHUsS THAPOTEOIOTUYECKUX CKBAXKHH B
MEJIKOTPEIIMHOBATBIX TMOPOJaX MOJ (GWIBTP HEOOJBIIOr0o JHaMerpa Wi O0ecHUIbTPOBBIX
CKBKUH JJIs1 HAOMIOICHUS 32 PEKUMOM IOA3EMHBIX BOJI.
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