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BBEJAEHHUE

MeTtoauueckne ykazaHus TpeaHa3HAYCHBI ISl CTYIEHTOB, OOYYaIOIIUXCS IO
cnequanbHocT  08.02.02  CTpouUTENnsCTBO M 3KCIUTyaTalHds  HWHKEHEPHBIX
coopykeHnid 1 ocauBaromux OII.13 «HxeHepHble M3BICKAHUS B CTPOMUTEIHCTBE
(reosorusi, reOTEXHUKA).

JlaGoparopHoe 3ansaTue 1

Tema: H3ydyeHue u  ompeaejieHHe  HMHKEHEPHO-TeOJOrHYEeCKUX
XapPaKTePUCTHK MHUHEPAJIOB M TOPHBIX MOPOJ 10 00pa3uam
Heanb 3aHATHA: H3yuyeHHE B 00pas3lax OCHOBHBIX MOPOI000PaA3YIONMIUX
MUHEpPAJIOB, UX YMEHHME OTIMYaTh MHUHEPAJbl MO BHEIIHUM NPU3HAKAM, a TaKXKe
MOJIYYECHHE CTyJACHTAaMU CBEJCHUM O MHUHEpajaX KakK IMOJE3HbIX MCKOMAEMBbIX,
HCTIOJIb3YEMBIX B CTPOUTEIBCTRE.
IIpuGopslr u mnpunaaie:xknoctu. Habop oOpasinoB wmuHepanoB, dapdopoBbie
TJIACTUHKH.
Xoxa padoThi:
3aganue 1. WM3yuuth kinaccudukanuo MHUHEPAIOB (IO MPOUCXOXKJICHHUIO,
XUMHUYECKOMY COCTaBY) U UX OCHOBHbIE (PM3UUECKUE CBOMCTBA.

B pesynbraTe BeinmoaHeHus 1abopaTopHOro 3aHATUsI No 1 CTYZEeHT NOKEH:
yMeTh: pAaclo3HaBaTh MUHEpaIbl MO BHEIIHUM TMpU3HAKaM B 00pas3iiax TOPHBIX
IIOPOJ IPU UX ONPEAECICHUH.

Mumnepan - 3TO0 IPUPOJHOE XUMUUYECKOE COCIMHEHNE KPUCTAJUIMYECKON CTPYKTYPHI,
HMeEIoIIee ONpe/IeIeHHbIN Ha0bOp PU3NUECKUX CBOMCTB M 00pa3oBaBIieecs: Ha 3eMJie B
pe3yibTaTe TEOJOTMYECKUX W TIeOXMMHUYECKHX TMpoleccoB. MwuHepanr — Telo
¢u3nuecku M XUMHYECKHM ojHopogHoe. Ilpu 3ToM mnoHATHE ‘‘TeoNornYecKue
IpoIlecChl”’  OXBaThIBA€T BCE SIBJCHUS, CBs3aHHbIE ¢ (OPMUPOBAHHEM W
CyIIECTBOBAHMEM Ha 3€MJI€ TOPHBIX MOPO/I, a “TEOXUMUUYECKHE MTPOLECCHI — SBJICHUS
B3aUMOJICHCTBUSI U CYIICCTBOBAHUS XUMHUYECKUX DJIEMEHTOB B XOJI€ I'€OJIOTUYECKUX
mpoiieccoB. MuHepasibl XapaKTepu3yIOTCsl pa3HOOOpa3ueM CBOMCTB, UTO OOBSICHSIETCS
pPa3TUYHBIMKA YCJIOBUSIMH HMX oOpa3oBaHusa. Huxke mpuBoasTCs HamboJee BaKHBIC
MIPU3HAKH MUHEPAJIOB.

1.1 BHemHuii 00JJMK MUHEPAJIOB

Buemnsst ¢opma MuHEpasoB ompenenseTcs WX BHYTPEHHHUM CTPOCHHUEM.
BonpmuHCTBO MUHEpanoB wumeeT GopMmy KpUCTAIOB. JIJIs KaXaoro MuHEpaa
XapaKTepHa omnpeaesieHHas popma, 9To CIIYKHUT ONPEACIISIONTIM MPU3HAKOM.

Cpeaun MuHEpasioB BCTpedaeTcs cleayromme GopMbi:

- U30METPUUYECKHE, T. €. PABHOBEJIMKUE BO BCEX HANPABJICHUSIX MUHEPAJbl (TUPUT,
KaJIBIIUT);

- BBITSHYThIE B OJTHOM HalpaBJICHUH - TPU3MATUUYECKHE (KBapIL);

- UTOJIbYaThIC (pOoroBasi oOMaHKa), BOJJOKHUCThIE (acOecT);

- TIocKkue (HOpPMBI - JIUCTOBAThIC (CIIOJBI), Yelryiuarbie (rpadur); mIacTUHYATHIE
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(rumc).

[IBOViHMKH. B MpuUpoAHBIX YCIOBUSIX KPUCTAUIBI OJJHUX U TEX KE MUHEPATIOB MOTYT
3aKOHOMEpPHO cpacTaTrbCsl APYr ¢ ApyroMm. Tak oOpa3yroTcs ABOMHHMKU KPHUCTAJIIOB.
OHU MOTYT MIpeAcTaBisATh COOOM CpacTaHUE NIBYX KPUCTAIIOB (THIIC) WA MHOTHX
KpUCTAJUIOB (IMOJIEBbIE IIMAaThl THIA IUIArMOKNa30B). B psane ciydaeB ABOMHUKU
MPEJCTABIIAIOT COOOM MpopacTaHue OJJHOTO KpUCTaJIa B IPYroM (IIUPUT).

Arperarbl MUHEPAJIOB. B MpUPOIHBIX YCIOBHSIX OAHU M T€ K€ MUHEpAIbl MOTYT
BCTpEYaThCS B BHUJE CKOIUIEHUH KPHUCTAIUIOB, MPUpOCHIMX Apyr K Apyry. Hepenko
TaKUe CKOIUIEHHS HMMEIOT XapakTepHbId 0O0JMK. Tak, Hampumep, KpUCTaulbl THIICa
MOTYT CO3/aBaTh arperatsl B BuJe "po3bl", TMIMHHUCTBIE MHUHEpAIbl 00pa3yloT
3eMJIUCThIE CKOIUICHUS, KPHUCTAUIBI KBapua (OPMHUPYIOT JApPY3bl — CKOIUICHHS
KPUCTAIJIOB, UMEIOIIUX €IMHOE OCHOBAHUE.

1.2 Okpacka MuHepaI0B

Kaxx1p1i1 MUHEpaJl UIMEET CBOM LIBET, KOTOPBIM 3aBUCUT OT XUMHUYECKOIO COCTaBa.
MHorrne MUHEPAIIbl UMEIOT CTPOTO NOCTOSHHYIO OKPACKY: MaJIaXUT- 3€JICHBIN, TUPUT -
XKenTeld. Jlpyrue MuHEpanbl B 3aBUCHUMOCTH OT pa3HbIX 6 MEXaHUYECKUX U
XUMUYECKUX MPUMECEH MOTYT UMETh Pa3IMYHYI0 OKpacKy. Tak, Hampumep, MUHEPAI
KBapll MOET OBbITh BOJSHO-IPO3pAayHbIM (TOPHBIM XpyCTajb), a 3a CUET MpUMEcEn
MOXET OBITh YEPHBIM (MAapUOH), KEJIThIM, (PHOJETOBBIM (AMETHUCT), 3€JIE€HBIM U T. .
[lBeT MuHepanma B TMOpOIIKE ABISETCS 0o0Jiee TMOCTOSHHBIM H  XOPOILIUM
JUArHOCTUYECKUM Tpu3HakoM. OH omnpeaensercss IyTeM MPOBEICHHUS YepThl
MUHEpaJIoM 1o Oejoi KepaMHuyecKol Tabiauuke. 'eMaTuT B Kycke MOYTH YEpHBIH, a
LIBET YEpPThl - BUIIHEBO-KPACHBIA, NUPUT COJOMEHHO-)KEITBII — LBET YEPHBIN
3eJIEHOBATO-KOPUYHEBBIN, JINMOHUT MEHSET LBET OT Oyporo 10 YepHOro, yepra —
UMEET LBET OXPBHI.

1.3 TBepaocTs MUHEpPaJIOB

Teepoocmv  munepanog — CIOCOOHOCTb  COINPOTUBISATHCS  MEXaHHUUYECKOMY
BHEJPEHUI0 HMHOPOJHOrO Tena. KaxaoMy MuHepady Ipucyllla CBOSI TBEPAOCTb.
WUctuHHas TBEpAOCTb MHUHEPAJOB  ONPEIEISETCS  CHEeHUaJIbHBIM  IPHOOpPOM
(ckIIepomMeTpom).

OpHEHTUPOBOYHO  TBEPJAOCTb  KaXXJOT0  MHUHEpalia, TaK  Ha3bIBAEMYIO
"OTHOCUTENBHYI" TBEPAOCTh, MOKHO YCTAHOBUTh CpPABHEHHEM C TBEPAOCTHIO
ATaJOHHBIX MHUHepasioB 10-0amipbHOM TMIKadbl aBcTpuiickoro yueHoro ®dpuuapuxa
Mooca (1825 r.) myrem napananuss MuHepajaoB apyr o apyra. lllkama comepxut
JECATh MHUHEPAJIOB C PABHOMEPHO HapacTarolle TBEpAOoCThi0. (OHa BKIIOYAET
cnenytromue muHepansl: 1 - Tanek Mg3(OH)2[S14010]; 6 - optoxmaz K[Al3, Si3 O8];
2 - runc CaSO4- 2H20; 7 - xBapu SiO2; 3 - kameiur CaCO3; 8 - Tomas
AI2(F-OH)2[Si04]; 4 - dmroopur CaF2; 9 - xopyun Al203; 5 - anatut CaS(F, Cl,
OH)[PO4]3; 10 - anmas C.

Ta6muma 1 - [llkama TBepaocTH MuHEpaloB Mooca

1 Tanbk [{apanaercss MATKMM KapaHIAIIoM, IIETYIIUTCS HOTTEM
2 ['uric [Tapamaercst Horrem

3 Kansour [{apamnaercss METHONM MOHETOU

4 DIrI00pUT Ilapamaercs rBO3EM
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5 AnaTtur [{apanaercsi cTeKI0M

6 Oprtokinas [{apamaeTcs 1€3BUEM CTaJILHOTO HOXa
7 KBapit [{apamaeTcs HAMUIBHUKOM

8 Tomaz

9 Kopyna OueHb TBEpJIbIC, PEXKYT CTEKIIO

10 AnMa3z

1.4 CnaiiHocTh MUHEpPAJIOB

Cnatinocmb — 3TO CIIOCOOHOCTh MHUHEPAJIOB MOHUMAIOT CIIOCOOHOCTh MHHEPAJIOB
pacKiaabIBaThCs MO MapavieIbHBIM HAmpaBiICHUsIM ¢ OOpa3oBaHHEM POBHBIX,
IJIaJIKUX, OJIECTAIIMX OBEPXHOCTEH, HA3bIBAEMBIX MIIOCKOCTSIMH CHAMHOCTH.

CnaiiHocTh HE cBsi3aHa ¢ uX BHemHed ¢opmoii. OHa SBISIETCS BaKHBIM
JUArHOCTUYECKUM  npu3HakoM. [lo  cTemeHM  cCOBEpIIEHCTBA  CIIAWMHOCTH
MO/pa3/eNsieTcs Ha MATh BHUAOB: BEChbMa COBEpIICHHas (CIIO/bl), COBEpLICHHAs
(xampuT), HecoBepuieHHas (anmatuT). [lpu OTCYTCTBMU CHAaWHOCTH, HampuMmep, B
KBaple, MHUHEpal pacKaJlbIBa€TCS B HEONPEACIICHHBIX HaIpaBleHUsAX. B Takux
CIy4yasiX XapakKTepHbIM TIPU3HAKOM MHHEpajga MOXKET SBIATbCS Mopdoiorus
MOBEPXHOCTH U3JIOMA: PAKOBUCTAsA, 3aHO3UCTAs], 3E€PHUCTAS], 3EMJTUCTAS U JIP.

Buapl cnaiHOCTH:

- BECbMa COBEpILICHHAss — MHUHEpal JErKO pacUIEIUISieTCsl HAa TOHKUE JIMCTOYKH,
HaIpuMep CIII0/a;

- COBEPILIEHHAs] — MUHEpal IIPHU yAape pachagaercs Ha 00JIOMKU MPAaBUIbHOU (OPMBI,
HaIrpuMep: KajablUT, KAMEHHas COJb U JIp.;

- CpeHsIsl — MUHEpAJl IPH yAape paclagaeTcs Ha OCKOJKHU, OTpaHUYEHHbIE TPUMEPHO
B OJMHAKOBOM CTEMEHUW KaK IIJIOCKOCTSAMHM, TaK W HEPOBHBIMU IMOBEPXHOCTSIMH,
HanpuMep aBTHUT;

- HECOBEPILEHHAs] — MPU pacKaJIbIBaHUU 00pa3yroTcs 0OJOMKH, B KOTOPbIX Ha (hoHE
OOIIero HEPOBHOTO H3JIOMa HMEIOTCS PEAKHE YUYaCTKU CKOJIOB MO TOBEPXHOCTSIM
CIIAHOCTH, HAIIPUMED araTuT;

- BECbMa HECOBEPILICHHAsl — MPAKTUYECKU OTCYTCTBYIOT IIJIOCKOCTU CHAMHOCTH; HpPH
packosie o0pa3yroTcsi TOJBKO HEPOBHBIE MOBEPXHOCTH HW3JIOMa, HApUMEp: KBapll U
MUAPUT.

1.5 U3j10M MuHepaJioB

Uznom — cnennrika NTOBEpXHOCTH MUHEPAJIA HA CBEKEM HE CIIAalfHOM CKOJIE.

Bubl nznoma:

- cryneHuateiil. Jlerko ompezaensercs y OJMHOYHBIX KPUCTAJUIOB, HMMEOUIUX
IUIOCKOCTU HW3JI0Ma, Hampumep, y KajbiuTa U cioa. CroxHee ObIBA€T YBUIETh
CTYNEHYATHII U3JIOM Y KPUCTAJIJIOB BHYTPH KPUCTAJUIMYECKUX Macc. B Takux ciydasx
ClielyeT HaWTU KPUCTAIUIbI U OOpaTUTh BHUMaHUE Ha HEOObIINE TIIOCKOCTH Y HUX, B
TO BpeMs Kak Bechb oOpaser] OyJIeT NpPOU3BOJAUTH BIEYATIIEHHE HEPOBHOIO WU
3€pHUCTOTO, KaK, HapUMep, y Jadbpajopa uin T0JIOMUTA;

- UroJIbYaTbli (3aHO3UCTHIMA, BOJIOKHUCTHIN). [loX0Xk Ha W3IOM JpEeBECHHBI WU
KaKOTO-TO BOJIOKHUCTOTO MaTepuasia; HaOII0daeTCsl y pOroBoil oOMaHKH, acOecTa;

- 3epHUCTHI  (caxapoBunHbIi). HaOmomaercs y  MuUHEpaloB ¢ Men-
KOKPUCTAJUTMYECKOW (hOPMOI BBIICIICHUS;, KPUCTAJUIBI €111¢ BUIHBI, & MX U3JIOM BHJICH
y&Ke TI0X0 (IpUMEPBL: AHTUIPUT, MEJIKOKPUCTATUIMYECKUN alaTuT);
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- 3eMJucThIi. Habmonaercs y MUHEPaNoB ¢ HETJIaIKOW MOBEPXHOCThIO, Y KOTOPBIX
KPUCTAJIBI HE BUJIHBI M3-3a MaJIbIX pa3MepoB. OOpa3iibl MOX0XKHU HA CYXYIO 3€MJIIO, HE
UMEIOT OJiecKa, 4acTO MadKaroT PYKH (MpUMEpPHI: JTUMOHHUT, (HOCHOPUT, TITUHUCTHIC

MUHEpabl);
- pakoBucThIi. Yame HaOmogaeTcs y amopdHbIX MuHepasioB. [loBepxHocTH n3moma
onectsmue, BBIITYKJIbIE WIN BOTHYTBHIE, IJIaJIKHE,

C OCTPBIMHU KpasiMH, YTO MCIOJIb30BAJIOCh JIPEBHUMU JIIOABMU MPU H3TOTOBICHUU
WHCTPYMEHTA U OPYXus (IpUMEpHI: KpEMEHb, XaIeI0H, 00CUANaH, KBapI);

- 3aHO3UCTBIM — HAIIOMHUHAET U3JIOM JPEBECUHBI MTONEPEK BOJIOKOH;

- HepoBHBIA. MwuHepan TmpU  pacKalblBaHUM OOpa3yeT HENpaBUIbHbIE,
HE3aKOHOMEpHBIE  TMOBEPXHOCTU  (NMPUMEPHI:  MEIKOKPUCTAIUIMYECKUN  KBapil,
dbocdhopur).

1.6 bieck MUHEpaJI0OB

brneck — 3T0 CBOWCTBO MUHEPAJIOB, KaK U BCEX MPEAMETOB, OTPAXKATH, IPEIOMIIATD,
NOTJIONIaTh Jy4Yd CBETa, a TAK)KE HAIlle BOCHPHITHUE OTPAKEHHOTO CcBeTa. bieck
MUHEpAJIa CIEAYET ONPENENATh MO0 TEM MeCTaM, I'Ji€ OH OJIECTUT sipye BCEro — IO
MOBEPXHOCTSIM CBEKEr0 CKoJia (MpU HEOOXOJUMOCTU CKOJ HAJI0 MOIYUYUTh). Y OJHOTO
MHHEpajia MOXKET HaOIIOAaThCs pPa3IMYHBIN OJecK (Hampumep, y IIaCTHHYATOTO
TUIICAa — CTEKJISIHHBIA W MEPJIaMyTpPOBBIN; Y KBaplla — MHUPHBIA HAa CKOJIAX U CTEK-
JISHHBIA Ha BBIPOCIIMX TpaHsx). HazoBeM Bubl OJiecka, pacroioKUB UX B CIHUCKE IO
Mepe yObIBaHUS UHTEHCUBHOCTH OTPAKEHHOI'O CBETA.

- METaJUNINYEeCKUd. MUHEpPAJIbl TOXO0XKU Ha METAINTMYECKUE TTPEAMETHI;

- MMOJYyMETAJUTMYECKUM, aIMa3HbIM CMOJITHOW. DTO SpKHE BUABI OJIeCKa; MHHEPAIIHI,
oOnagarone WMH, JOBOJIBHO PEIKH B TPHUPOAEC, MHOTHUE SBISIOTCS IIEHHBIMU
MOJIE3HBIMU MCKOMAEMbIMHU, HO BpsJ JU OyIyT BCTpeyaThCs Mpu paboTax B 00JacTu
IPUPOA000YCTPOICTRA;

- XupHbIU. [loBepXHOCTH MHHEpasa MPOU3BOJUT BIEYATICHUE MTOKPHITOM TOHKUM
cinoeM Macia. Yarmie HaOrogaeTcsl y MUHEPAIOB, UMEIOIIUX HEPOBHYIO MTOBEPXHOCTD,
HanpuMep, y KBapiia 1 onaia;

- iepaamyTpoBbiid. HabmroaeTcst Ha pOBHBIX TIAJKUX MOBEPXHOCTSX, JAET JIETKUI
[IBETHOU OTJIUB (MMPUMEPHI: TAJIbK, B MEHBIIIEH CTEIEHU TUIIC, CITIOJIbI);

- crekyigHHbIA. HabOmiomaercss Ha POBHBIX TPaHSAX MHOTMX MHHEpPAIOB. biecTut
OJTHOBPEMEHHO BCSI IOBEPXHOCTH (MPUMEPHI: KAIBIIUT, aHTUIPUT, TOJICBBIC IITIATHI);

- IIeTKOBUCTHIM. HabOmromaeTcs y MUHEpaaoB € WIoJibYaThiM H3JIOMOM, KOTJa
MOBEPXHOCTh CKOJIa HANIOMHHAET JJIMHHBIE HUTKH OJIECTAIICH KampOHOBOW TKaHU
(mpumepsr: acbect, poroBasi 0OMaHKa, BOJIOKHUCTHIN THIIC);

- MaToBbIN (cialObii, Tyckiblii). [ToBEpXHOCTh Nake Ha CBEXKEM CKOJE OJECTHT
cmabo (mpuMepsl: KpeMeHb, Xallea0H, (GOChOPHUT B KOHKPEITUSIX);

- wMuHepanbl 0e3 Osecka (mpumepbl: (GochopuT B 3EMIIMCTBIX Maccax,
MOHTMOPHWJUIOHHUT, KAOJIMHUT).

1.7 YneabHBIN Bec

VY ienbHBINA BEC OMpeNeNseTcsi B3BENIMBaHNE Ha JIAJOHH (IIPU ONpPEACTICHUH 0
BHEITHUM Tpu3HaKam). [1o ynensHOMy Becy MHUHEPAJIbI MOAPA3IEIISIOTCS Ha JIETKHE:
THIIC, KAMEHHAsI COJIb, cepa JI0 2,5; CpeHNEe — KaJbIUT, KBapIl, MOJIEBOM MIMAaT — 10
4; TsDKeNbIe — TaJICHUT, CaMOpOHasi Melb, 0apuT — 6osee 4.
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1.8 JIpyrue cBoiicTBa MIUHEPAaJIOB

Munepansl 00J1a1at0T PAIOM CIIeU(UISCKUX CBOWCTB — MAarHUTHOCTh (MarHETUT
— Fe304), pactBopumocts B Bojae (cwibBuH — KCl ramur — NaCl), kucmorax
(xampuT— CaCO3), momomur CaMg(CO3)2, Brkycom (ramur — NaCl — coneHnsrit),
JIBOMHBIM JTy4eNpesIOMIIEHUEM (KaJIbIUT), upu3anus (1adbpaaop).

Hcxonnsie nanabie: COCTaBUTh XapaKTEPUCTHKH MUHEPAJIOB, B3ATHIX U3 TaOIHIIbI |
U MPEJCTABUTh UX B )KypHaJ, COCTaBJIEHHOH 110 ¢opme 1.

Tabmuma 1
No Munepan Ne Munepain
BapHaHTa BapHaHTa
1 Ksapn, rpadur, nupur, omain, 6 KopyHn, cepa, mupur, TUMOHHT,
THUIIC araTuT
2 KBapu, cepa, ramneHut, KOpYH], 7 I'emaTut, rpadur, omay, THIIC,
JIMMOHUT KaJIBI[UT
3 KopyHnn, kampiut, anatur, cepa, 8 Ksapn, ramenut, oman, cepa,
omnail araTuT
4 Marnerur, THIIC, KaJbILIUT, 9 Maruetut, rpaduT,  IHPHT,
JUMOHHT, TTUPUT JUMOHMT, TUIIC
5 KBapr, rameHdT,  MaHre3wr, 10 Ksapi, rpadwur, oman
anaTtur, rpagur
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OmnpeneneHrne MUHEPAJIOB BBITIOHSICTCS] B TAKOM TIOPSIKE:

1. C mnomompio KilacCU(PHUKAITMOHHOW TaONUIBI  YCTAHABJIMBAIOT Ha3BaHUE
MUHEpalia, Kjlacc, IPyIiny U XUMHUECKyI0 popMyy oOpasiia MuHepasa.

3. Onpenensercs 1BET U 0Jeck o0pasiia MUHepasa.

4. Tlo mxkane Mooca (WM MOAPYYHBIMHU CPEACTBAMH) YCTaHABIMBAETCS TBEPIOCTh
MUHEpaa.

5. Onpenensercs: CalHOCTh U U3JI0M 00pasiia MuHepasa.

6. Onpenensercs arperaTHOe COCTOSTHUE 00pa3iia MUHEpaa.

7. Bce ycTaHOBIIEHHBIE TPU3HAKK M OCOOEHHOCTH MUHEpPAJIa 3alIUCHIBAIOT B JKypHAII
OMMUCAHUsSI TOPOJ000pPa3yIOIMX MHHEPAIIOB U JOMOJHSIOT €€ CBEACHUSIMH O
crienupUIeCcKrX CBOMCTBAX MUHEpAIA.

Bonpocsl 11 3aKkpenieHUsl TeOPEeTHYECKOT0 MATepHaia K JadopaToOpHOMY
3anaTuio Nel:



JlaiTe onpeneneHne MuHepana.

YTto Ha3bIBaETCS CHATHOCTHIO?

YTto Ha3bIBaeTCS TBEPAOCTHIO?

Ha3zoBuTe 0OCHOBHBIE CBOMCTBA MUHEPAJIOB.
YTto Ha3bIBaETCS U3JIOMOM?

Yto Ha3bIBaeTcs OjiecKoM?

HasoBure camblii TBEpABIA MUHEPAIL.

NogakodPE

JlabopaTopHoe 3ansiTHe Ne 2
Tema: ['eos10rusi 1 MEXaHUKA IPYHTOB

Tema 3ansTusi: U3yuyeHue u onpejaesieHne HHAKEHEPHO-Te0JI0THYeCKUX
XapaKTepUCTHK MUHEPAJIOB U TOPHBIX MOPOJ M0 00pa3uam

Heap 3ansaTHsA: u3ydeHUe oOOpa3lloB TOPHBIX TOPOJ, a TaKkKe IMOJyYEHHUE
CTyJICHTaMU CBEJICHUHN O TOPHBIX MOPOJIaX, UCIIOIb3YEMbIX B CTPOUTEILCTBE

IIpuGopsl U NMpUHAAJIEKHOCTH: HAOOP 00pa3IOB MHTPY3UBHBIX U 3(DPy3UBHBIX
TOPHBIX MOPO/I, STAJIOHBI TBEPAOCTH MHUHEPaAOB, 10 % cossgHas KuCIIOTa, JIyna, HOXK,
MUTIETKA, CTEKJIO.

Xoxa padoThI:

3aganue 1. Onucanue U onpeaeneHue MarMaTH4eCKUX TOPHBIX MOPOI.

3amganue 2. OnucaHue U onpeeIcHue 0CaA0UYHbIX 00JJOMOYHBIX TOPHBIX MOPOI.

3ananue 3. OnucaHue u onpeaesieHne MeTaMopUIECKUX TOPHBIX TTOPOI.

B pesynbraTe BeinmonHeHus g1adbopaTtopHOro 3aHaTust No 2 CTyZeHT JI0JKEH:
yMeThb: OIPEACISATh TOPHBIE TTOPOJIBI IO 00pa3Iam.

I'opnvie nopoosi — 3aKOHOMEpHBIE aCCOLMAIMM MHUHEpAlIoB, BO3HUKIIWE B
rIyOuHax 3eMid WM Ha €€ MOBEPXHOCTH B Pe3yJIbTaTe NEATEIbHOCTH Pa3TMYHBIX
re0JIOTHYECKUX TMPOIeCCOB. ['OpHBIE MOPOABI ClIararoT B JUTOC(Ep TeoIoTHYecKre
TeJa U XapaKTEePU3YIOTCSI OTHOCUTEIHHO TTOCTOSIHHBIM MUHEPATHHBIM COCTABOM

— MoHoMmuHepaibHast mopoa (MOPOabl MOTYT COCTOSITh M3 OJJHOTO MUHEPAJa).
— IlomumunepanpHass mopoaa (MOPOABI MOTYT COCTOSITh W3  HECKOJIBKHUX
Pa3JIMYHBIX MUHEPAJIOB).
Tpu reHeTMueckux THIla TOPHBIX MOPOJ: — MarMaTU4eCKHe, — OCaJOuHbIe, —
MeTtaMmopudecKre
CBolicTBa rOPHBIX MOPOJ
* [{BeT mopoabl
* Cmpykmypa — omnpenenseT BHYTPEHHEE CTPOCHHUE IMOpOJbl (CTENEeHb ee
KPUCTATUYHOCTH, (hopMy 3EpeH, UX pa3mMep).
s maemamuyeckux 20pHbiX nOpooO Pa3NUYaIOT CAEAYIOIINE TUIIBI CTPYKTYD:
- [lonnokpucmaniuueckas MOPOJia MOTHOCTHIO COCTOUT U3 KPUCTATUTMYECKUX
3epeH. Pa3HOBUIHOCTSIMH MOTHOKPUCTAIIMUECKUX CTPYKTYP SIBISIFOTCSI:
a) KpyInHO3epHUcTas (pa3Mepbl MUHEPAIbHBIX 3€peH Oojiee 5 MM);
0) cpennesepauctas (1-5 Mm);



B) MeJIKo3epHucras (MeHee 1 Mm).

Bennuuna 3€peH MOKET OBITH OJIMHAKOBOM 158105 pa3HOM.
PaBHOMepHO3EepHUCTAsT  MOJTHOKPUCTAIUIMYECKAsT CTPYKTypa XapaKTepHU3yeTcs
MIPUMEPHO OJIMHAKOBBIMH pa3MepaMU BCEX IJIaBHBIX KOMIIOHEHTOB MOPOJIbI.

[Ipy HEpaBHOMEPHO3EPHUCTON CTPYKTYpPE BEIUUYMHA CJIATAIOIINX TTOPOY 3€pEH
MUHEPAJIOB PA3JIMYHASI U MOXKET OTINYATHCS B ACCATKH pas.

- CKkpvimokpucmaniuieckas - 36pHa MUHEpPaJIOB HACTOJIBKO MaJibl, 4TO €Ba
pa3IMYUMbl B MUKPOCKOII.

- Cmexnosamas- IopoJia COCTOUT U3 aMOp(PHON Macchl -
HEPaCKPHUCTAIUIN30BABIICHCS.

- llopghuposas - cpeii TOHKO3EPHUCTON MacChl 3aMETHO BBIJICIISIIOTCS KPYITHBIE
3epHa Kakux-aubo kpuctaiioB. KpynHble 3epHa Ha3bIBAIOTCS 6KpANIEHHUKAMU, A
TOHKO3EPHUCTAasA WM IUIOTHAs 4YacThb MOPOJbI - OCHOBHOU Maccou. Y HEMHOTHX
nop(GUpPOBBIX MOPOJ 3€pHA OCHOBHOM MAacChl JOCTHTalOT pasmepa 1 MM, 0OBIYHO
OCHOBHAs Macca HACTOJIBKO TOHKO3E€pPHHUCTAasl, YTO B HEH HENb3d paCIO3HATh
OT/IeJIbHBIE MUHEpaibl. JlJisi mopox ¢ TOppUPOBOM CTPYKTYpOM XapaKTEepHBI
oauHakoBas (opMa BKpAIJICHHHUKOB M OJIMHAKOBOE UX pa3MmenieHue. Munepai,
00pa3yronuii BKparjICHHUKH, UMEET MPUMEPHO OJIHU M T€ KE KPUCTAULTNYECKUE
dbopmbl. BkparjieHHUKYA HUKOT/1a HE UMEIOT 3aKPYIJICHHBIX (PopM.

- Qonumosas - TOPOAA COCTOUT M3 MEIKHX KOHIEHTPHUYECKU-30HAIbHBIX
OOJIUTOB pa3zMepoM 1-5 MM U LEMEHTUPYIOLIETO BemecTBa. OOIUTOBAs CTPYKTypa
XapakTepHa [JIs OCAJOYHBIX MOPOJ M BCTPEUAETCS B WU3BECTHSKAX, JOJOMMTAX,
KPEMHHUCTBIX MOPOJax, OOKCUTAX.

-Munoanexamenrnas, XapakTepU3yIOMAsCcs HATUYUEM B TIOPOJE MUHJIATIUH. DTa
CTPYKTypa CBOWCTBEHHA W3JIMBIIMMCS MOPOJaM, KOTOPbIE MMEIU 3HAYUTEIIbHYIO
NEPBUYHYIO TOPUCTOCTh. COXpaHWINCh B HUX JHIIb MEJIKHE MOpPbl, KOTOPHIE
MOXHO YBUJETh Yepe3 Jymy, a KpPYIHbIE IOpbl BBIOJIHEHb BTOPUYHBIMHU
MUHEpaJiaMH (KBapll, KAJIbIUT U Op.).

I'paguueckas, obpa3oBaBIIasiCs MPHU 3aKOHOMEPHOM IMPOPACTAHUU KAJIMEBOTO
MOJIEBOTO IMara ¥ kBapia. [loneBoll mmat MMeEeT CBETIYI0O OKpacKy, a KBapil -
Cepyl0 WIM TEMHO-Cepylo, MHorga OypoBaTyro. Takasg mopojia HOCHUT Ha3BaHUE
MMCbMEHHOTO IPaHUTa, IOTOMY UTO CO3/IaeT BIIEUATICHUE IPEBHETO KIIMHOMMMCHOTO
TEKCTa.

s ocadounwvlx 20pHbiX NOPOO BHIIETAIOT CAEAYIOIINE BUIBI CTPYKTYD (B
COOTBETCTBHE C pa3MepoM 00JIOMKOB):

- Kpymroo6nomounsie (rpy6oo6iomounsie) - > 100mm, ot 100 10 1mm.

- CpegneoboMounsbie (rmecuansie) - oT 1 10 0,1 M.

- Menkoo6siomounsbie (aneBputoBbie) oT 0,1 10 0,01 mm.

- Tonkoo6momounsbIe (enuToBbie)- < 0,01MM.

» Texcmypa — ompenenser crnoco0 3aloJIHEHUs MPOCTPAHCTBA MU XapakTep
COOTHOILICHHS] MEXY CJIaraloliuMu MOPOy MUHEpaJIaMHU.

PaznuyaroT HECKONBKO TUIIOB CTPYKTYD:

- Maccueuyro, WM OecrnopsifouHyr0 (€ciu HeT 3aKOHOMEPHOCTH B
PacIoIoKEeHUH MOPO01000pa3yIOINX MUHEPAIOB);

- croucmyro (€ciy TMOpoJa COCTOUT W3 TOHKHX CJIOEB C Pa3HbIM COCTABOM,
CTPYKTYpPOU LIBETOM, pa3MepaMu);
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- clranyesamas - TOPOJA COCTOUT M3 IUIOCKUX, YEIIyW4yaTbIX, JIMCTOBATHIX
MUHEpPAJIOB, IUIOCKOCTH KOTOPBIX PAacHOJIOKEHBl B OJHOM HANpPaBJICHUU.
CrnanieBaras nopoJla  XapakTepu3yercs  4YepeloBaHUuEM napasuiesibHO
PACIOJIOKEHHBIX IOJIOC MHUHEPAJIOB, TMPUYEM OOBIYHO YEPEayIOTCS  CJIOU
JIMCTOBATHIX M 3E€PHUCTHIX MHUHEpaJIoB. [lopoja packanbiBaeTcsi, Kak MPaBWIo, MO
MPOCJIOWKAM JIMCTOBAThIX MUHEpanoB. ClaHIEBAaTOCTh MOXKHO HAOJIOIATh TOJIBKO
Ha HEKOTOPBIX CTOpOHAxX 00pasla, Korja MOBEPXHOCTh CKOJIa MEPIECHIUKYJISIpHA K
CaHIEeBATOCTH. [IJOCKOCTM CAHIEBATOCTH MOTYT OBITh POBHBIMH  WJIU
BOJIHUCTBIMU B 3aBUCHUMOCTH OT TOTO, ObLIa JIK MOPOJA MOJBEPKEHA BO3ACHCTBUIO
ropHoro ngasieHus. CIaHIEBATOCTh  SIBISIETCS  XAPAKTEPHBIM  MPU3HAKOM
METaMOP(PUUYECKUX TOPO/I.

Croucras u cliaHieBatas TEKCTYpPBI - nolocuamele.

- nopucmyro (ecnd Topoja TMPOHM3aHA IMOpaMHU, OOYCIOBJICHHBIMU Ta30M,
BBIJICIIMBIINMCS TIPU 3aCTHIBAHUU MarMsl);

- 0uK06as, NIl KOTOPON XapaKTepHO HAJIMYUE KPYIHBIX, OOBIYHO OBaJIBHBIX
KPUCTAJTMYECKUX 3€peH Ha ()OHE OCHOBHOM CJIAHIIEBATOM MacChl. DTOT THII
TEKCTYPbI XapaKkTepeH Il MeTaMOp()UUECKUX TTOPOJ] — THENCOB;

- ny3vipuamas — OTINYACTCS HAIMYUEM MHOTOYHUCIEHHBIX MYCTOT B MOPOJIE.
[IycTtoThl MMEIOT IapoOOpa3Hyr WM silleoOpa3Hyo (opMy U BO3HUKIU MpHU
OBICTPOM 3aCTHIBAHUU PACKAJIECHHOI'O BEIECTBA BCJEJCTBHUE BBIJICJICHUS W3 HETO
ra3zoB. Takas TeKCTypa XapakTepHa JJisl IEM3BbI.

* CocTaB nopojipl (MUHEpaIbHBIN, XuMu4yeckuii) CTpyKTypa, TEKCTypa U COCTaB
MOPOJIbI — OTPAXKAIOT YCIOBUS 00pa30BaHUs TOPOI.

[Ipu ompeneneHUU MOPOBI MPEXK]IE BCETO HEOOXOAMMO YCTAHOBUTH, KAKOTO
OHA TIPOUCXOXKJICHUS: MarMaTH4ecKas, OcaJouHas Wik Meramopduueckas. Jlms
MarMaTHYeCKUX IMOPOJ XapaKTepHa MAacCHMBHAas W Iy3blpyaTasi TEKCTypa, JJsl oca-
JIOYHBIX CJoucTass W OOJOMOYHasA, /JIg MeTaMOpPPUUYECKUX - CIaHIeBaTas,
noJjiocyarasi, rioiiuaras, oukoBas. HekoTopbie ocamouHble U MeTaMopduueckue
MOPOJIbI TaKXKe€ MOT'YT MMETh MAacCCHUBHYIO TEKCTYypy. B 3ToM ciyuae HE0OXOIuMO
M3YyUYUTh MHHEPAIbHBIM COCTaB W CTPYKTYpY IMOPOJbI, a TOrja YK€ CJesaTh
COOTBETCTBYIOIIUI BBIBOJ.

3aoanue 1. Onucanue u onpeaeieHue MarMaTHYeCKUX TOPHBIX MOPOJ

OcHoBHast 3ajmaua J1aboOpaTOpHOM pabOThl — O3HAKOMHUTH CTYJEHTa C
[VIABHEHIIMMHU  TIPEJICTABUTEIIIMA MarMaTH4eCKUX TOPHBIX TIOPOJ M TIOMOYb
BBIPa0OTaTh HABBIKK 1O MAaKPOCKOIUYECKOMY OINHCAHWIO W OMPENEICHUI0 JTUX
MOPO/I.

OmpeneneHre M OMUCAHWE MArMaTUYECKUX TOPHBIX TOPOJ BBITIOTHSIETCS B
TaKOM TOPSIKE:

1. Onpenensiem oKpacky MOPO/IbI.

2. OnpenensieM CTPYKTYpY U TEKCTypy 00pasiia TOpHON MOPOJIbI.

3. C nomotplo Kiaccu(PUKaMOHHOW Ta0JIMIlE YCTAHABIMBAEM TI'€HETUYECKYIO
IpyNnIny M NOArpymIy (€ciau JedeHHe TPyIIbl MPOU3BOAUTCA Ha MOATPYMIbI), a
TaK)kKe MUHEPAJIOTHYeCKuid cocTaB oOpasiia FOpHON MOPOIbI.

4. C nomouplo KiaacCU(UKAIMOHHOW TaOJIuIEe YCTAaHABIMBAIOT Ha3BaHUE
oOpasiia ropHO# MOPO/Ibl U MPUMEHEHHE B CTPOUTENBCTBE.
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Tabnuua 1- XKXypHas onucaHusi MarMaTU4eCKUX TOPHBIX MOPO/T
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Ucxonublie panHble: HoMmep BapumaHTa COOTBETCTBYET IMOCIEAHEH LHU(pE IO
KypHaIy

Ne BapuanT; Munepai Ne BapumanTs Musnepain
1 ['panuTt, rabopo, TyHUT 6 Tpaxut, rab0po, CHEHUT
2 ["'ab0po, TUnapuT, TyHUT 7 basaneT, asIcKUT, aHAE3UT
3 AHJIE3UT, TpaxuT, 6a3aJIbT 8 Jmopur, rpaHuT, 6a3aubT
4 AJISICKUT, TUOPHUT, CHCHHUT 9 Tpaxut, guopuT, radbopo
5 Jlumapur, 1MOpUT, 6a3aJIbT 10 Juaba3, nopdupur, Ilermatur

3aoanue 2. Onucanue U onpeAcIeHNUe 0Ca0UYHBIX 00JJOMOYHBIX TOPHBIX MOPOI.

OcHoBHas 3a7a4a J1ab0paTOPHO pabOTHI - 03HAKOMUTD CTYJIEHTA C TJIaBHEUITUMU
MPEJCTABUTEISIMU O0CAIOYHBIX 00JIOMOYHBIX TOPHBIX MOPOJ TOMOYb pabOTaTh HABBIKU
110 MaKpPOCKOMUYECKOMY OMUCAHUIO OMIPEACICHUIO ITUX TTOPO/I.

OcangouHbie NOPoOAbI

Ocanounbie OPOJLI 00Pa3yIOTCA Ha MOBEPXHOCTH 3€MIIM pe3yjbTaTe JIEHUCTBUS
PAa3IUYHBIX 3K30T€HHBIX MPOILIECCOB U 3aJIEral0T CaMOW BEPXHEN YaCTHU 3€EMHOU KOPBI.
B o6pa3oBanuu ocaio4HON TOPHOI MOPOIbI BBIAEISAIOT 2 CTaANK (POPMUPOBAHUS:

1) ®opMupoBanus ocajaka

Bxotowaer o0pasoBaHuME YacTUIl OCAJOYHOTO Marepuana, WX TMEepeHOC U
oTJIo)KeHHue. YacTuipl 0CaJO4YHOr0 MaTepuana, U3 KOTOPBIX BO3HUKAIOT OCAJKH,
00pa3yroTcs pa3IMYHBIME CIIOCOOAMH:

a) TpU BBIBETPUBAHUH W 3PO3UHU JHOOBIX MCXOJHBIX TOPHBIX MOPOJ (00JIOMOYHBIC
3epHA)

0) Mpu XMMHUYECKOM BBITIAJICHHS U3 PACTBOPA B OCAJOK PA3JIMYHBIX MHUHEPATIOB U
CoJIeH (XeMOTreHHBIE 3epHA):

B) IIpU OMOXUMHUYECKOM OCaXKJIEHUM MUHEPaIOB (OMOTeHHBIE 3€pHA).

[Toromy 1o cnoco0y o0pa3oBaHusi OCaJOYHOTO MaTepualia  BBIACISIOT
00JIOMOYHBIE, XEMOTE€HHBIE U OPIraHOTE€HHBIE 0CAZ0YHbIE TOPHBIE TOPOJIBI.

2) JlnareHes

- OxBaTbhIBAE€T MPOLECCHl MPEBPALICHUS OCagka B TOpHyr mnopoay. IIpu stom
MPOUCXOJNT YIUIOTHEHHWE W O0E3BOKMBAHWE OCAIKOB, PA3JI0KEHHE 3aXOPOHEHHOTO
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OpraHUYeCKOTO BELIECTBA, PACTBOPEHUE HEYCTOWYUBBIX M O0Opa3oBaHUE HOBBIX
MUHEpAJIOB: IIEMEHTAlUsl OCAJO4YHbIX Tojiml. lLlemMeHTOM B 0CaJOoYHBIX MOpPOAAX
Ha3bIBAIOT MaTepual, CKPEIUISIOIUN OTAelbHbIe Oosiee KpynHble 3epHa. CocrtaB
[IEMEHTOB ObIBAaeT: TJIMHMUCTBIM, MECUaHblii, N3BECTKOBBIM KPEMHEBBIN, CyIb(paTHBIN
mp. OT xapakTepa LeMeHTa LIEMEHTAIMN 3aBUCHT IIPOYHOCTh U TBEPAOCTH NOPOJ.

- Ilpu onpenenennun 0OJIOMOYHBIX MOPOJ B MEPBYIO OYEPEIb CIEIYET OOPATHUTH
BHUMaHHE Ha BEIMYUHY OOJOMKOB, MX OCTPOYTOJBHOCTh M OKaTaHOCThb. Yacto
MOPOJIBI COCTOAT U3 CMECH OOJIOMKOB Pa3HOTO COCTaBa, B 3TOM CIyYau MX HAa3bIBAIOT
MOJIUMUKTOBBIMH.

- [Ipu onucaHuu CIEMEHTUPOBAHHBIX MOPOJ XapaKTEPU3YETCS OKpacka H COCTaB
[IEMEHTA.

OCHOBHLIMU OMIUYUMENbHBIMU NPUSHAKAMU 0CAOOUHBIX MO AGTAIOMCA:

a) Tekcrypa (BO3HHMKAaeT BCJEACTBUE UW3MEHEHHUS T'HIPOJMHAMUYECKUX U
KJIMMaTUYECKUX  YCIOBUM  OTJIOKEHHMS OcagkoB). MoxeT OBITb  CIIOMCTOH,
OecropsiI0o4YHOM (MacCUBHOM) - MaTepual B MOPOJE NepeMEIIaH XaOTUYHO, 0€3 KaKux
TM00 BUIUMBIX OPUEHTHUPOB M HEJb3sl BBIABUTH 3aKOHOMEPHOCTH paCIpeaesICHUs
YacTHI]; MSATHUCTOM - BU3YaJIbHO BBIIEISIOTCS YYacTKM B BHUJE ISTEH CO CBOEH
CTPYKTYpPOU U LIBETOM.

0) Ilopucrocts (BIUsSET HE TOJILKO Ha OOBEMHBIA BeC MOPOJbI, HO U Ha €€
CIIOCOOHOCTh BMENUIaTh, YAEPKUBATh U OTAABATh BOAY, I'a3 U Ap. (PIIOUIBI.

Ilo cTeneHn NOPUCTOCTH MOPOJLI MOTYT OBITh:

a) IIOTHBIE (MOPUCTOCTH BU3YaJIbHO HE 3aMETHA);

0) MEJIKOIOPUCTHIE C Pa3IMUYHBIMU YaCTHIMU MEJIKUMHU [TOPAMU;

B) KpynHOnopucThie (Benuunna mnop 0,5-2,5mMm);

I') KABEpPHO3HBIE- C KPYITHBIMU ITyCTOTaMH CJI0KHOM KOH(UTYpaIUH.

Omnpenenenre 0CcagouHbIX 00JIOMOYHBIX TOPHBIX MOPOJT HEOOXOIUMO BBITIOJHATH B
TaKOM TOPSIJIKE:

1. Onpenenuts OKpacKy TOPHOU HOPO/IBI.

2. OnpenenuTs CTPYKTYpY U TEKCTYypy 00pasiia mopoibl.

3. Ilo kmaccuukauMOHHOM TabNMIlE W N0 HU3YYEHHOMY TEOPETUYECKOMY
MaTepHally YCTaHOBUThH MOATPYITY (yKa3aB MPH 3TOM pa3Mep 0O0JOMKOB) M Ha3BaHUE
o0Opa3siia TOpHOM MTOPO/IBI.

4. Ilo xnaccuuKalMOHHOW TaOJUIlE YCTAHOBUTH MHUHEPAJIOTHUUYECKUU COCTaB
MOPOJIbI, & TAK)KE TPUMEHEHUE B CTPOUTEITLCTBE

Tabnuna 2 - XKypHan onucaHusi 0caIoYHBIX 00JTOMOYHBIX TOPHBIX TTOPOJT
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Ucxonubie pannsie: Homep BapumaHTa COOTBETCTBYET IMOCHEAHEH LM(pe 10
KypHaIy

Ne BapuaHT; MuHepai Ne BapuanTs Munepan
1 SAmma, Meprenb, MECOK 6 ITecuanuk, Topd, Mmepreiab
2 Ilecuanuk, riumHa, J1ecc 7 Jlecc, rpaBuii, runc
3 ITecok, Mepreinb, Topd 8 Bypslii yrosb, nec4aHuK, THIIC
4 Bypblii yrosib, U3BECTHSIK, 9 Mepreb, I€COK, MECYAHUK
&) Smma, Mepreiib, NECOK 10 ["paBwii, TOp, sma

3aoanue 3. Onmcanue u onpeaeeHne MeTaMOpP(PUIECKUX TOPHBIX MTOPOI.

OcHoBHas 3a71a4a 1a00paTOPHON PabOTHI — O3HAKOMUTH CTYACHTA C TJIaBHCUIITUMU
IPEICTaBUTENIIMH METaMOP(PUUECKUX TOPHBIX MOPOJA M MOMOYb BHIPA0OTATh HABBIKU
10 MAaKpOCKOIMYECKOMY OMHCAHUIO U OTPEIEIICHUIO 3TUX MOPO/I.

OnpeneneHre OCaJ0YHBIX XHMHUYECKMX M OPraHUYECKUX TOPHBIX TMOPOJ]
HEOOXOMMO BBIIIOJIHATH B TAKOM MOPSIKE:

1. OnpenenuTb OKpacKy rOpHOM MOPOAIbI.

2. OnpenenuTb CTPYKTYpPY U TEKCTYpy oOpa3iia mOpO/Ibl.

3. Ilo xnaccuduxanoHHOM TabMUIE W MO M3YYEHHOMY TEOPETUYECKOMY
MaTepuasy yCTaHOBUTH MOATPYIINY, THI MeTamop(dur3Ma U Ha3BaHUE 00pasiia TOPHOI
MOPOJIBI.

4. Tlo knaccuukauMOHHOW TaOJUIE YCTAaHOBUTH MHUHEPAJOTMYECKH COCTaB
MOPOJIbI, a TAKXKE MPUMEHEHNE B CTPOUTEIIHCTBE.

5. OnpenenuTh peakiuio ¢ COJISTHOM KUCITOTOM.

Tepmun  «meramoppusm» (oT rped. metamorpho —  mpeBpamarock,
npeodpasyroch) NEPEBOAUTCS C FPEUECKOrO sI3bIKa KaK « MOCIeaAyrolas, i3MEeHEeHHasl
dbopmay.

OH mnpezacraBisieT coOOW MpOIECChl HM3MEHEHUS MHUHEPAIBHOTO COCTaBa M
CTPYKTYPHOTEKCTYPHBIX OCOOEHHOCTEH TOPHBIX MOpOoJI 03 uX TMeperiaBiIeHus.
['opHbie MOpOJBI, TMOMABIIME B HOBBIE A CE€0S TEPMOJUHAMHYECKHE YCIOBUS
IYOMHHBIX YacTed 3eMHOM KOPBhI M IOJBEPrIIHecs TIIyOOKOMY IpeoOpa3oBaHHUIO,
Ha3BIBAIOTCS Memamopphuieckumu.

I'enesnc meTamopdUUECKMX TOPHBIX IOPOJ OOYCJOBJICH BO3JCHCTBHEM Ha
UCXOJHBIC TOPHBIC TIOPOABI MJABJICHHS, TEMIEpPaTyp M XHWMHUYCCKHX BEIIECTB,
OTJIMYHBIX OT TEX, MPH KOTOPHIX OHM 00pa3oBaMCh. TakoMy H3MEHEHHUIO MOTYT
MOJIBEPTHYTHCSA  JIIOOBIE YK€  CYIIECTBYIOIIME TOPHBIC TOPOJABI,  IMO3TOMY
MeTaMOP(PHUIECCKUE TOPHBIC TTOPOIBI SBISTFOTCSI BTOPHYHBIMHU.

ITo npeobmamaHWiO TOTO WM WHOTO arcHTa BBIICISIOT HECKOJIBKO BHJIOB
MeTtaMmopdusma:

a) KOHTAKTOBBIA MeTaMOp(Pu3M — ATO U3MEHEHHE MCXOJHBIX, MTPEUMYIIECTBEHHO
OCaJIOYHBIX TIOPOJ], TOJ JEHCTBHEM BBICOKHMX TEMIEpaTyp NpPH BHEAPCHHH B HUX
MarmMaTU4eckux Ten (0Opa3oBaHME MpamMopa Ha KOHTAaKTe HWHTPY3WBHOTO Teia ¢
M3BECTHSIKAMMU);

0) auHamMomMeTaMOppU3M — MEXaHM4YecKoe paspyuieHue (aApoOneHue u
NepeTHUpaHrue) TOPHBIX MOPOJ TMOJA BIMSHUEM OJHOCTOPOHHEIrO JaBIEHUS MpU
TEKTOHUYECKUX ABUKEHUSIX 3€MHOM KOPBI (TEKTOHHUYECKHE OpEeKUnn);
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B) pErHOHAJIBbHBIM MeTamop(pu3M pa3BuBaeTcsi Ha riyoumHax 8-20 kM, rne
JaBJI€HWE OT Beca TOJI TOPHBIX IIOPOJ OYEHb BEIMKO. B ominmume o1
auHamMoMeTamopdus3Ma, B OSTOM Cllydae JACWCTBUE [aBICHHUS HE TMPHUBOJIUT K
pa3pyLICHUIO MCXOJHBIX TOPHBIX MOPOJ, T.K. OBIBAET MOCTENEHHBIM U JITUTEIHHBIM.
[IporcxoauT nepekpucTauI3anus MOpo Ha OOMIMPHBIX TEPPUTOPUSIX (THEHC);

I) METacoMaro3 — MpeoOdpa3oBaHUE MOPOJ B pe3yJibTaTe MPUBHOCA WM BBIHOCA
XUMUYECKUX KOMIOHEHTOB. Illupoko pa3BuUT B 3eMHOH KOpe, MpPOSBISETCS
CaMOCTOSITENIbHO UM B COYETAHUU C APYTUMHU BUAAMH MeTaMopdu3ma.

MuHepanbHbIid COCTaB METAMOP(PHUUECKUX TOPHBIX MOPOJ ONPENETIAETCS COCTABOM
UCXOAHBIX TIOPOJ M BKIIOYAaET B ce0s MUHEpalbl, XapaKTEpHbIE Kak JUIs
MarMaTU4eCcKuX, Tak U JJIsl 0CaJOYHBIX TOPO/I.

['maBHBIE (OpOIOOOpa3yIOMIME) MUHEPATIBl METAMOP(PUUECKUX TOPHBIX MOPOA —
KBapll, MOJIEBbIE IINAaThl, pOroBas OOMaHKa, CIIO/bI, KaJIbIUT, MAarHE3UT, JOJOMHUT,
MarHeTuT, FeMaTUT M Jp.; BTOPOCTENEHHbIE (AKIECCOPHBIE) — TalbK, XJIOPUT,
TJIMHUCTBIE MUHEPAJIBI U JIP.

Cpenn meraMop(PHUECKUMX TOPHBIX IOPOJ BCTPEYAIOTCS W MOHOMHHEPAIbHBIE
(Mpamop, KBapuuT), U MOTUMHUHEPATIbHBIE (THENC).

XHWMHYECKHI COCTaB METaMOP(PUUECKUX TOPHBIX MOPOJ COOTBETCTBYET COCTABY
MCXOJIHBIX MOPOJI, KPOME CITy4aeB METACOMATO3A.

CTpyKTYyphbI:

- penuKTOBasl (OCTaTOYHAS) — COXPAHSIOTCA JJIEMEHTHI CTPYKTYP HUCXOJHBIX OPOA
(rIMHMCTas y TIIMHUCTBIX CIIAHLEB);

- KarakjacTMueckass — T[OopojJia TPEJACTaBIseT Co0OM CIIEMEHTUPOBAHHOE
CKOIUJICHHE 00JIOMKOB (TEKTOHMYECKasi OpeKuns);
- TIOJIHOKPUCTA/UIMYECKass — 3EpHAa BCEX MHUHEPAJIOB B TOPOJE XOPOIIO

c(hOpMHUPOBAHKI U JIETKO PA3THMUUMBI (MpaMop, THEHUC);

- TpaHoOyiacToBas (PaBHOMEPHO3EPHUCTAs) — BCE YACTHUI[BI B TOPHOM TMOPOJE
UMEIOT MPUOIM3UTEIBHO PaBHBIE pa3Mepbl (MpaMop, KBapIIUT);

- nopdupobnacToBas (HepaBHOMEPHO3EpPHUCTAs1) — Ha (POHE 3EpPEH OJHOr0 BHUJA
BBIICIISTFOTCS KPYITHBIE KPUCTAJUTBI IPYTHX MUHEpaoB (3épHa IrpaHaTa B CIaHIAX);

- CIMBHasg — TOpoJa NPEACTaBisieT Cco0OM  CIUIOMIHYI0  OJHOPOAHYIO
MUKPO3EPHUCTYIO Maccy (POTOBUK).
Texcrypsbl:

- MacCHBHas — FOpHasl OPoJia MPeACTaBisieT COO0M MIIOTHYIO OAHOPOIHYIO Maccy
(KkBapuuT, Mpamop);

- CJIaHIIeBaTasi — COBEPIIEHHO OJHOPOJHAS MOPOJa JErKO pa3AeisieTcsl Ha TOHKUE
IUTATKH ((QUIUTAT);

- oJiocyarasi — YepeJ0BaHMe MOJI0C PA3HOT0 COCTaBa U 1BeTa (THEMC);

- MSTHUCTAs] — HAJIMYKE B TIOPOJE YYACTKOB (ISATEH), OTIUYAIOIIUXCS COCTABOM U
OKpacKoi (THelc, g1mMa);

- IUIoMYaTas — HaJIMYKME B MOPOJAE MEJIKUX CKJIaA04eK (CIIOAUCTHIC CIIAHIIbI).

[IpoyHocTh MeTaMOp(PUYECKUX TOPHBIX MOPOJ KOJIEOJETCS B IIMPOKUX Ipeaenax
or 25-60 MIla y 3enénsix cnanueB g0 400 Mlla y kBapuutoB. JKEcTkue
KPUCTAITM3AIMOHHBIE CBSI3U MEXIy HOBOOOpPAa30BaHHBIMM MHUHEpajaMU y HUX MEHEe
IIPOYHBI, YEM, HAITPUMEP, B MArMaTHUYECKUX MTOPOJIax

Ucxonubie pannsie: Homep BapumaHTa COOTBETCTBYET IMOCIEAHEH LHU(pe IO
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KypHaIy

Munepan Ne Bapuan1 Munepan
Ne
BapUAHT:
1 Mpamop, CiIrOAsIHBIE CJIAHLIBI, 6 TexToHMYeckass  Opekuws,  sIIMa,
MpaMop

2 PoroBuku, xJI0pUTOBBII Cl1aHEl, 7 Amoubonut, Mpamop, XJIOPUTOBBIH
TEKTOHUYECKasl OpeKuusi cJIaHell

3 CkapH, THelic, IITMHUCTBIN cIaHell 8 ['JIMHKUCTBIN caHel, KBApLUT, CKapH

4 I'peii3eH, MUIOHUTBI, CEpIaHTUH 9 @®unT, pOrOBUKU, MUJIOHUTBI

5 CepnanTHH (3MEEBUK ), TIIMHUCTBIN 10 PoroBuky,  XJIODUTOBBIM  CIIaHEL,
cllaHell, KBapLUT TEKTOHUYECKasl OpeKymst

Tabnuua 3-)KypHan onucanus MeTaMmophUUYECKUX TOPHBIX TOPOJ

E
S
< 0] — mg
2 & O g5
< 8 = = T =3
0] o < = <] ) <
= = =
S . B e & © = = =S
T A < & >~ S 2 &
> “ o, = Q
s E|E& 2 & 3 5 & = =5 S 5
[~ ) = B Q = < TS Z 5 ©
gQ.‘ = o, ~ =2 = o SERT < Q.
e} Qo = (0] = O X 3 O Q-«H
T B | =B &) ~ = = o) = S ~ =S
1 2 3 4 5 7 8 9

Bonpocsl 11 3aKpenJieHusi TEOPeTHYECKOr0 Marepuaja K JadopaTopHOMY
3aHATHIO No2:

NogakowdPE

JlaTh ompeeneHue TOpHOM MOPOIbI

ITo xakoMy TIpU3HAKY KJIACCU(PHUITMPYIOTCS MarMaTHYECKUE TOPHBIE TIOPOIBI?
Uto Ha3bIBAETCS CTPYKTYpPO?
[To xakoMy TIpU3HAKY KJIACCUDUITMPYIOTCS OCAT0YHBIE TOPHBIE TTOPOIBI?
OxapakTepu3yuTe BUIbI CTPYKTYD.

OxapakTepu3yiTe BUAbI TEKCTYD.

Uto Ha3bIBAETCS TEKCTYpPOit?

JlaGopaTopHoe 3ansiTue Ne 3
Tema: I'eosiorus 1 MexaHMKa I'PYHTOB

Tema 3anaTusi: Onpenesenne GuU3MKO-MeXaHUYECKHUX CBOMCTB IPYHTOB

Heanb padoThl: TpHOOPETEHNE HABBIKOB UCCIEAOBAHUSI TPYHTOB B J1a0OPaTOPHBIX

YCIJIOBHUSIX.

3aganue 1: OmnpenenuTh IUIOTHOCTh TPYHTa METOAOM PEXKYLIEro KoJbLa U

BJIQXKHOCTH.
B pesynbrare BinonHeHus 1a0opaTopHOro 3aHsATHs No 3 CTyIeHT JOJKEH:
yYMeTb: ONpeAeaTh (U3NKO-MEXaHUUECKHEe CBOICTBA IPYHTOB

dusuueckue

XapaKTEPUCTHKU

I'PYHTOB
€CTECTBEHHOM COCTOSSHMM M IIO3BOJIAIOT OLEHWTh HMX IIPOYHOCTb. MexXaHudecKue
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XapaKTEPUCTUKU TPYHTOB OTPAXAIOT YCIOBUA pPaOOThl WX TMOA HAarpy3koil u
MO3BOJISIIOT OLIEHUTh UX COMPOTUBIIEHUE Ae(POPMUPOBAHUIO U PA3PYIICHHUIO.

dusznueckre XapakTEPUCTHUKUA TO3BOJISIOT OMPEASTUTh KiIacCU(UKAIIMOHHBIE
nokazatemu TpyHTOB ("OCT 25100-95. I'pynthl. Knaccudukarus.), B 9aCTHOCTH, THIT
(10 BEIIECTBEHHOMY COCTaBy), B (110 HAMMEHOBAHMIO C YYETOM pa3Mepa YacTHIl),
Pa3HOBUIHOCTh (MO  KOJIMUECTBEHHBIM  TOKa3aTensiM  cBOMcCTB). Hampumep:
KapOOHATHBIA (THUII), TECOK (BHUM), CpPEIHEW TIUIOTHOCTU (Pa3HOBUAHOCTH); WIH
CUJIMKATHBIN (THUIT), TIMHUCTBIN (BU]I), CYTJIMHOK TYTOIUIACTUYHBIN (Pa3HOBUIHOCTD).
XapakTepuCTUKU TPYHTOB TMPUPOJHOIO CIIOKEHHUS, a TaKKe MCKYCCTBEHHOTO
POUCXOXKIEHUs (TecYaHble MOAYIIKH, FPYHTOBBIC IUIOTHUHBI, AaMOBI, HACBHIMH IO
JOpOTH, 3aCTPOMKY) JOJDKHBI ONPENEsAThCA, KaKk MpaBuilo, HAa OCHOBE HX
HEMOCPEICTBEHHBIX UCTIBITAHUN B MOJIEBBIX WA JaOOpaTOPHBIX ycioBusx. [Ipu stom
4acTh XapaKTEPUCTUK OMpeNeNsieTcs B JabopaTOpUU HKCIEPUMEHTAIBHO, Apyras uX
4acTh — IMyTeM pacuera 1o ¢opmysaMm, B KOTOPbIE BXOIAT MPSIMO WM KOCBEHHO
XapaKTEPUCTUKH, TTOTYUECHHBIE YKCIIEPUMEHTAIBHO.

1.1 O01mue pusnyeckue CBOMCTBA IPYHTOB
Pur3NYECKHE CBOMCTBA TPYHTOB MOKHO MOAPA3AEIUTh Ha CIEAYIOIIHE:
- 00mme gusnyeckue (MI0THOCTh, YIEIbHBIA BEC) YACTUL TPYHTA, (yAEJIbHBIN BEC,
IJIOTHOCTH) CYXOT'0 U BJIQXKHOTO TPYHTA, TOPUCTOCTh, YJEIbHast IOBEPXHOCTD;
- (usuko-mexaHuvyeckue (IMPOYHOCTh, JA€HOPMATUBHOCTh, IJIACTUYHOCTD,
JUIKOCTh, ycaJika, HA0yXaHHe U CBSI3HOCTH);
- BoaHbIE (BOAOYACpKUBAIOIIAsi, BOJOIPOMYCKHasi (BOAOMPOHUIIAEMOCTD),
BOJIOTIOAbEMHAS (KaUJUIIpHAs) CIOCOOHOCTh TPYHTA);
- TEIIOBbIE  (TEIJIOEMKOCTh, TEIUIONPOBOAHOCTh,  TEIJIONOTJIOTUTENbHAS
CIIOCOOHOCTH (CIIOCOOHOCTD MOTJIONMIATH TYUYHUCTYIO SHEPTUIO COJTHIA).
duznyueckre CBOMCTBA TPYHTOB MOAPA3ACISIOTCS Ha 2 TPYIIIIBL:
OCHOBHble — OTIpeieiieMble Ha OCHOBE JTAOOPATOPHBIX UCCIIEIOBAHUIA;
pacuemmble — ONPENIETIEMbIE PACUETOM.

Tabnuua 1- OcHOBHBIE (PU3UUECKUE XAPAKTEPUCTUKH TPYHTA

O6o3HaueHue PasmepHoCTB @®opMya 1715 BBIYMCICHHS
HanmeHnoBanue
VY nenbHBIN Bec TpyHTa Y kH/m3 y=(G/V)g
YV ienpHBIN BEC YaCTHI vs kH/Mm3 vs =(Gs/ Vs)-g
rpyHTa
BnaxxHocTh rpyHTa w 6e3pazMepHa W=(G-Gs)/Gs=Gw /G
Bnaxxnocts Ha Wp Oe3pasmepHa Wp =Gw,p/Gs
rpaHuIe
TUIACTUYHOCTH
(packaTeiBaHMsl)
BnaxHocts Ha WL Oe3pasmepHa WL =Gw,,L/Gs
rpaHuIe
TEKY4eCTH

Brenewm crnemytorue ycinoBHbIE 0003HAYCHUS (DU3UYECKUX BEIIMYUH:
Pw, Yw — IUIOTHOCTh W yHAETbHBIA Bec BOJbl. B (opmyrnax miaoTHOCTH BOIBI Pw
00bIYHO TpHHUMAKOT paBHOM 1 r/cm® (mmm 1 1/M3 ), ynensHbIi Bec yyw paBHBIM 10

17



kH/M®;

g — YCKOpeHHe CBOOOHOTO TIa/ICHNUS;

V — 00bem oOpasiia TpyHTa;

VS — 00bpeM MUHEpaIbHBIX YACTUL] TPYHTa B 00beME V;

Vn — o0bem mop B 06beme V;

VW — 00beM BOABI B TTOPAX;

G — Macca obpasma rpyHra;

Gs — macca JacTull TpyHTa (CKeneTa);

GWw — macca coaepkaleics: B mopax BOJbI;

Gw,p — TO ’X€ B 3aJlaHHOM COCTOSIHUM TPyHTa Ha TpaHHIEC IUTACTUIHOCTH
(packaTbIBaHUS );

Gw,L — 1o ke B 3aJaHHOM COCTOSIHUY TPYHTa Ha TPAHUIIC TEKYIECTH

B naGopaTopHbIX yCIOBUSIX OMPENEISIOTCS:
1. Yoenvusiii sec — Bec equHUIIBI 00bEMA TPYHTA B €CTECTBEHHOM COCTOSHUU.
2. YoenvHulil sec (nromuocms ps) wacmuy epywma s y — OTHOIICHHE Beca (MacChl)
CyXOro TpyHTa K 00beMy, 3aHIMAaeMOMY YacTHIIAMU TPyHTA.
3. Brasicnocms _epynmos (8ecosas) W — OTHOIIEHHE Macchl (M) BOABI K Macce
TBEPJBIX YacTHII (M).
PacueTHbie XapaKTepUCTUKHA TPYHTOB:
1. Koadduyuenm nopucmocmu e — OTHOIIEHHE OObeMa MOpP K 00bEMY
MUHEpaJIbHON YaCTH TPYHTA:
OmnpenenseM ko3P PuimeHT nopuctTocT mo popmyre 1:
o= Ps " Pa (1)
Py
I7I€ pS — INIOTHOCTh YaCTHIl TPyHTA, T/M°;
pd — MIOTHOCTH CyXOTO TPyHTA, T/M>.

[TopucTtoCcTh TpPYHTOB 3aBUCUT OT CTEINEHH JUCIEPCHOCTH M  YCIOBUU
dbopMupoBaHUs TPYyHTa, HaIpuUMeEp, y JIECCOB OHA MoeT jaocturath 60-70 %, a 'y
OOJIBIITMHCTBA UCIOJIb3YEMBIX B CTPOUTEIBCTBE TPYHTOB, MOPUCTOCTH () U3MEHSIETCS
ot 20 go 50 %. Anst omHOro U 8 TOTO k€ IPYHTAa OHA HE SBJISIETCS MOCTOSIHHOW U
YMEHBIIIAETCS TPU YBEJIWYEHUU JABJICHHS HA TPYHT, MOATOMY IPU HHKEHEPHBIX
pacuerax HUCHoIb3yIOT KoddduimeHt nmopucroctu (e). BenmuunHa ero m3MmeHsieTcsl B
JTIOBOJIBHO MIMPOKUX npeaenax ot 0,2 no 1,5, a nyig opranomuHepainbHbiX A0 2-12. [l
JIOCTATOYHO YIUIOTHEHHBIX TPYHTOB € < 1, eciau ke € > 1, To 3TO MOKa3bIBaeT, u4TO
IPYHT BE€ChbMa PBIXJIOTO0, HEYIJIOTHEHHOTO CJIOKEHHS, U CTPOUTEIHCTBO Ha TaKUX
TPYHTaX 3/IaHUM, COOPYNKEHUU TPeOYyeT CHelHATbHBIX MEpP M0 MX YNPOYHEHUIO. DTO
CBUJIETEIBCTBYET O TOM, YTO 00beM MOp O0JIbIlle 00beMa TBEPIbIX YACTHII.

2. IImoTHOCTH CyXOro rpyHTa omnpesenseM mo ¢popmye 2:

__P_ 2
Py 1+W ( )

rzie p — INIOTHOCTh TPYHTA, T/M°;
W — nmpupoaHast BIa)XHOCTb IPYHTA, BBIPAKEHHAS B JIOJISIX €IUHULIBI.

3. PaBHOBI/II[HOCTB IIECYAaHbIX T'PYHTOB BBIACIIACTCA IIO CTCIICHH BJIA’)KHOCTHU Sr
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(monst 3amosiHeHHMs oObeMa Tmop rpyHTa Bojou) corjacHo ['OCT 25100-82,
ompexensieM o hopmye 3:

_ Wps
r € Pu0

3)

rae pH2O — mIoTHOCTH BOJIBI, MPUHUMaeMasi paBHOM 1r/cm?>.

Kosdppuyuenm eodonacviuyenus epynma Sr — OTHOILIEHHE TPUPOAHOMN BIaKHOCTU

IPYHTA K €ro MOJHOMN BJIAarO€MKOCTH.

Ionnas enracoemxocms — npcaACTaBIACT cobon TAKYIO BJIAKHOCTb, KOI'la BCC IIOPhI

3aI10JIHCHBI BO,Z[OI>'I.

I[To TOCT 25100-95 kpynmHOOOJIOMOYHBIE W TIECUAHBIE TPYHTBHI IO CTENEHU
BJIQKHOCTH TIOJIpa3ACIISIOTCS Ha:
- MaJjiou cTeneHu BogoHackeHus 0 < Sr <0,5;

- cpeanelt crenenu BogoHackinenus 0,5 < Sr <0,8;
- HachIIeHHbIe Bojioi 0,8 < Sr<1.

Tabnuua 2 - KinaccudukanunonHbele pu3nyecKkre XapakTepUCTUKUA FPYHTa

HaunmeHnoBanue Oobo3HaueHne Pa3zmepHOCTB ®opmyiia as1si BEIYUCICHHUS
Yucno Ip Oe3pasmepHa Ip=WL-Wp
IUIACTUYHOCTH
[Toka3zarenn I Oe3pazmepHa IL=(W-Wp)/(WL-Wp)=
TEKYUYECTH =(W-Wp)/Ip
Koadduruent Sr Oe3pa3mepHa Sr=Vw/Vn=(ps/pw)(W/e)
BOJIOHACBIIICHUS
(cTeneHpb BIaYKHOCTH)
[TonHas B1aroeMKocThb Wsat 6e3pasmepHa Wsat = (pw / ps)-e (COOTBETCTBYE1
Sr=1)
Koaddunuent D Oe3zpazmepHa | D = €max - €/€max-€ min — K03 dummeH
OTHOCHUTEJIbHON MOPUCTOCTU TPYH- Ta B mMax pPbIXJION
IUIOTHOCTH  (MHAEKC €ro COCTOSHUH; emin — Ko3(dduineH:
IUIOTHOCTH) MOPUCTOCTH TPYHTOB B MiN PHIXJION

€0 COCTOSTHHUH

W, Ha3pIBaeTCs Takas BIAXKHOCTb, TP KOTOPOM TPYHT TepsET IJIACTUYHOCTh. Ee
HAa3bIBAIOT HW)KHEN IPAHULEHN IIJITACTUYHOCTH.

W_ — BIaXHOCTh Ha IpaHULE TEKYYECTH, 3TO BEPXHsS I'PAHMLA IJJACTUYHOCTH.
IIpu Tako¥ BIaXHOCTU I'PYHT MEPEXOIUT B TEKYUEE COCTOSHHUE.

Paznocte Mexay Huwmy,

niacmudHocmu

BbIpaKCHHAsA B IIPOLCHTAX,

Ha3bIBACTCA UYUCTIOM

B 3aBucumoctu ot pl mo 'OCT 25100-95 rnuHuCTBIE TPYHTHI TOAPA3ACIISIOTCA Ha
cneayronue Buabl: cynecu 1 <pl <7; cyrmunku 7 < pl < 17; rmmnst pl > 17.
[To mokazaremto Tekydectu I B coorBerctBuu ¢ ['OCT 25100-95 raunHucTbIE

TPYHTBI TOApa3aeistorcs: Ha cynecu: TBepabie — | | < 0, mmactuunbie 0 < [ < 1,
tekyuue [ > 1; cyrmuuaku u russl TBepasie I < 0, momytepabie 0 < I < 0,25,
tyromnactuunbie 0,25 < I < 0,50, wmsarkomnactuusnsie 0,5 < I < 0,75,
tekyuemiactuunbie 0,75 <1 < 1,0, tekyuune I > 1.

Cpenu  TBUIEBATO-TVIMHUCTBIX ~ TPYHTOB  HEOOXOJAMMO
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MPOSIBIISIONIME  crielu(puyYecKkrue HeOIaronpusTHble CBONCTBA MNpPH 3aMavYMBaHUU:
npocajouHble W HaOyxarmme. [Ipu npenBapuTENbHOW OLEHKH K IMPOCATOYHBIM
OTHOCSITCSL JIECCOBBIE TPYHTBI CO CTEMEHbIO BiaXHOCTH S < 0.8, Wi KOTOPBIX
BEJIMUMHA MOKa3aTes Jss MEHbIIIE 3HaUCHHUM, MPUBEJCHHBIX B Tabuiie 1.

OmnpenenseM Jss mo hopmyre 6:
l+e (6)
rae e — K03 PUIMEHT TOPUCTOCTH, COOTBETCTBYIONINIA BIQKHOCTH Ha TPAHMIIC

TeKy4eCcTH Wi ;
€ — K03 PUITMEHT MTOPUCTOCTH TPYHTA IMIPUPOTHOTO CIIOKEHHUS U BIAKHOCTH.

‘]ss -

Koaddumument nopructocT, COOTBETCTBYIONTUH BIAKHOCTH HA TPAHUIIE TEKYUECTH
W, onpenensiercst o Gpopmyre 7:

o — ps W, 0
= —
Ph,0
Taomuma Ne 3- [Tokazarens Jss
Yucno niaacTuyHOCTU TpyHTa JP 0,01< JP<0,10 0,10< JP<0,14 0,14< JP<0,22
IToka3zareins Jss 0,1 0,17 0,24

B mputeBaTO-TIMHUCTBIX TPYHTAX HEOOXOJMMO BBIACIATH HaOyXarollyde TPYHTHI,
KOTOPBIE MIPH 3aMaYMBAHUU BOJIOW WM XMMHUYECKUMH PACTBOPAMH YBEIMYUBAIOTCSA B
o6béme. [lpu mpenBapuTeNbHOM OIEHKE K HAOyXaroIuM OT 3aMadyduBaHUS BOIOM
OTHOCSITCSI TPYHTBHI, JJIsI KOTOPBIX 3HaueHHEe nmokasarens Jss>0,3.

1.2 ®u3uko-MmexaHN4YeCcKHe CBOMCTBA IPYHTOB

CeasHocmy _2pyHmog — CHOCOOHOCTb CONPOTUBISATHCS BHEIIHEMY YCUIIMIO
(Harpy3kam), cTpeMsIIeMyCsl pa3beIMHUTh YAaCTUIbI TPYHTA.
CesasHocmy _epyHmos — 3TO  CIIOCOOHOCTb  TOHKOJMCIIEPCHBIX  T'PYHTOB

0o0pa30BBIBaTh TMOCIE CMAauMBaHUSA WX BOAOW M TMOCIEIYIOIIETO BBICYITUBAHUS
KOMIIaKTHYIO Maccy, He pachaarollylocs Ha OTJeNbHbBIE dIeMEeHTapHbIe YacTHIbl. [10
ATOMY TMPHU3HAKY TPYHTHI pa3[eNsifOT Ha CBS3HBIC (TJIMHBI, CYTJUHKH, CYNECH) U
HECBS3HBIE (IIECKHU, KPYITHOOOJIOMOYHBIE TPYHTHI).

Jlunkocme _2pynmog — CHOCOOHOCTh MPWIKIATh K MOBEPXHOCTH Pa3IUYHbBIX
NPEeIMETOB, MPUXOAAIIMX C HHUMHU B CONPUKOCHOBEHHE TIPU ONPEICICHHOM
COJIep’)KaHUU BJIard, OHa u3MepsieTca B mackausix. HaunHaeT mposiBISATHCS JHILb MPH
BJIQXKHOCTH, HECKOJIBKO OOJIbIIEeN BIaKHOCTH Ha IPAHULIE PACKATHIBAHUS U JOCTUTAET
MaKCHUMyMa MpH BIaKHOCTH, HECKOJIBKO MEHBIIIEH IPaHULIbl TEKYUYECTH.

Habyxaemocms epynmos — crocOOHOCTh TPYHTOB yBEJIWYMBATH CBOM 0OBEM B
MPOLIECCe CMAYMBAHMS BOAON WM APYTUMHU KUIAKOCTSIMH. XapaKTePU3yeTCS YUCTIOM
Habyxanus — TpUpallleHHe oObeMa HaOyXIIero rpyHTa B IMpOIEHTaX OT oObema
CyXOro.

Ycaoka epynmos — ciocOOHOCTh BIaKHBIX TPYHTOB YMEHbBIIIATh CBOM 00BEM MpHU
BbIChIXaHUU. O0JIaal0T el TOJIBKO CBSI3HBIE TPYHTHI, IIPH 3TOM yMEHBIIEHUE 00bemMa
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JI0 U3BECTHOTO TIpejiesia paBHO KOJUYCSCTBY MCIIAPUBIIICHCS BOJIBI.

[Ipu ompeneneHHON BIaKHOCTH, Ha3bIBAEMOW npedenom ycadku, o0beM obpasia
MEepPEeCTacT YMEHBIIATHCA, HO HCIIAPEHWE BOABI MPOJOJDKACTCS M, CIIEI0BATEIBHO,
Macca oOpasiia yosiBaeT. B pesyibpTaTe rpyHT CTAaHOBUTCS IJIOTHEE, YTO YBEINUMBACT
ero compoTuBicHHE naedopmaruaM. Ycagka XapaKTepu3yeTcs YMEHbBIICHHUEM
pa3mMepoB Wik o0beMa.

Ta6mmma Ne 4- CoiicTBa rpyHTOB
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XapakTepHucTruka rpyHTa O6o3HaueHue Eizl;/lfp- Howmep ciros
3 4
1 ITnoTHOCTH p /™3
2 [InoTHOCTH YacTHIL pS /™3
3 IIpupoaHas BI1aXxHOCTb W JIOTH efl.
4 Brna)xHOCTh Ha rpaHULE TEKY4EeCTH WL JIOTH efl.
5 BrnajxHOCTh Ha rpaHHIe pacKaThIBAaHUS WP JIOTH efl.
6 [TnoTHOCTH Cyxor0 rpyHTa (hopmyia 2) pd /™3
7 Koad. mopucroctu (hopmyna 1) e JIOJIH €]I.
8 Crenens BiaxxHocTH (popmyia 3) Sr JIOJIH €.
9 Yucno mwiactuaHocTH (Gopmyna 4) JP JIOJIH €]I.
10 | Ioxka3zatens TekyuecTH (popmyna S5) JL JIOJIH €]I.
11 | Yaensusii Bec y=p-q (0=10m/c?) v KH/M?
12 \I/(\;)Eq()&)ggi);;;?;;n, COOTB. BJIIQXKHOCTHU el J—
1y | Moo an st postouio | iss |z
14 | Monyns nepopmanuu E=(e+1)-p/mo E MIla
15 | Koad. ymnoTHeHUs mO0 MITa !
16 | Yrox BHyTpeHHETO TPEHHS ol rpaf.
17 | YnenbHoe cueruieHne o MIla
18 | Koad. punbrpanun Ko M/CyT

OmnpeneJieHue NJIOTHOCTH FPYHTA METOIOM PeKyILIero KoJibIla
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Iens padoThI: ONpEACIUTh E€CTECTBEHHYIO IUIOTHOCTh IPyHTa METOAOM
PEXYIIEro KoJblia U METOI0M Napa(uHUPOBAHUS.

OOopynoBaHHMe: TEXHUYECKUME BEChl C Pa3HOBECAMM, DPEXKYIIEE KOJIBLO C
BHYTPEHHUM AuamMeTpoM >50 MM, MTaHTCHUMPKYJIb (JIHHEHKa), HOXK C MPSIMbIM
JIE3BHEM JUINHOM OoJiee 1uaMeTpa KoJbla.

Cy1miecTByeT HECKOJBbKO JabOpaTOPHBIX METOJOB OMNPENENICHUS IUIOTHOCTU
rpyHTa. Yarie Bcero mpUMEHSIOT METOIBI PEXYIIETr0o KOJbIla, MapaduHUPOBAHNUS,
HETIOCPEACTBEHHBIX U3MEPEHUN U B3BCIIMBAHUS B HEUTPAIBHOM KUAKOCTH. MeTon
PEKYIIUX KOJICL IPUMEHUM JUIsI CBSI3HBIX TJIMHUCTBIX TPYHTOB.

[InotHoCcT, TOpOA (0OBEMHBIM Bec) — BedMUMHA TMepeMeHHas. Kpome
MUHEPAJIOrMYE€CKOT0 COCTaBa OHa 3aBUCHUT OT BJIAXKHOCTHU MOPOJIbI U €€ TOPUCTOCTH
(miotHOCTH). YUeM OoJibliie BIaXKHOCTh IPYHTA, TEM OO0JIbIIIE €T0 00HEMHBIN BEC.

Benuunna o0beMHOro Beca mopoj; 06e3 )KECTKUX CBsI3eH (PBIXJIBIX M CBS3HBIX
[JIMHUCTBIX) KoJiebsercst B O6ompimux npeaenax: ot 1,30 go 2,4 r/cm3 . OO6beMHbIe
Beca TOPOA C JKECTKUMU KPUCTAUIMYECKUMH CBS3SIMH (CKalbHBIC TTOPOIBI),
BCJIC/ICTBUE MAaJIOM TMOPUCTOCTA WX M BIAKHOCTH OJU3KA IO 3HAYCHUIO K
YAETFHOMY BECY 3THX MOPO/I.

EcTecTBeHHBIM OOBEMHBIM BECOM, WJIM TMPOCTO OOBEMHBIM BECOM, IMPHUHSTO
CUHMTATh BEC CAMHUIIBI 00bEMa MOPOIbI €CTECTBEHHON BIAYKHOCTH M CIIOKCHHSI.

OH BeIpaxaeTcs B r/cm® uiam 1/m°:

A=V IV, (1)
p=m/V (2)
rJIe p — INIOTHOCTH IPyHTA, [r/cM , kr/M3 , /™ |;

M — Macca MopoAbl C ECTECTBEHHOM BIAXKHOCTHIO U CI0KEHUEM, M= (2 - 01, [T];

V — 00beM, 3aHMMaeMOi Topoaoi, [cm?].

1.1. [TocneaoBaTENbHOCTD ONPEACICHUS:

. HM3mepuTp BHYTPEHHUMM JHAMETP M BBICOTY PEXYLIET0 KOJIbLA
(rPyHTOOTOOPHMKA) U BBIYMCIIUTH €r0 00bEM V B cM° .

2. CmazaTh ¢ BHYTPEHHEW CTOPOHBI TEXHUYECKHUM Ba3EIMHOM PEXYIIEE KOJBIIO
Y B3BECHUTh €r0 Ha TEXHUYECKHUX Becax ¢ TOUHOCTHIO 10 0,01 1. (Bec g1).

3. Pexyree KOMBIIO MOCTAaBUTHh 3a0CTPEHHON CTOPOHOM HA 3aYMINCHHYIO H
BBIPOBHCHHYIO TIOBEPXHOCTh MOHOJHUTA. 3aIlOJHUTH PEXKYIIEE KOJIBIIO TPYHTOM,
MOCJICIOBATEILHO BJIABJIMBAS €r0 BEPTUKAIBHO B TPYHT, MPU OJHOBPEMEHHOM
MOJIpe3Ke TPYHTA MO TMEPUMETPY KOJbIa. JIMITHUN TPyHT cpe3aeTrcs OCTPhIMU
Kpasmu IurHApa. [Ipu HageBaHWW KoJiblla - IMUIMHJIpA HA CTOJIOMK TpyHTa HE
CIIeIyeT JTOMYyCKaTh BBIKpAIIMBAHHWE TPyHTa U3 OOKOBOW IMOBEPXHOCTH CTOJIOHMKA
rpyHTa. 3arpy3ka MWIMHIpPa TPYHTOM MPOCTHIM 33/IaBJIMBAaHUEM €T0 B MOHOJIMT HE
JIOITYCKaeTCs, TaK KaK IMPU 3TOM MOTYT 00pa30BBIBATHCS MyCTOTHI U 3a30PbI MEXKTY
CTEHKOHM IumMHIpa u rpyHTOM. [locie Toro, kak cTOJNOMK TpyHTa BBICTYIHT Ha
KpaeM ITWIIMHIApA, JUIIHUN TPYHT YIAAIOT, TOJpe3as e€ro BPOBEHb C KpasMHu
UIHH/IPA.

4. HapyxHylo TMOBEPXHOCTh KOJbIAa — IWIMHApPA TIIATETLHO OYHCTHUTH OT
npucTaBiero rpyata. Koybio B3BecHTh (BeC g2.)

5. VI3 munuHapa B3STh 4acTh TPYHTA IS ONIPEICTICHUS €r0 BIAXKHOCTH.

6. JlaHHbIe U3MepEeHul 3aHECTH B KypHal Ja00paTOPHBIX U3MepeHuit (Tab. 1).
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7. Onpenenutb 00bLEMHBIN BeC IO popMmyie:
p=m/V,
rae Ao — 00bEMHEI BEC BIAKHOTO IPYHTA B I/CM>;
g2 — BEC KOJIbIIA C TPYHTOM B T.;
g1 — BEC KOJIbIIA B T.;
V — 00BEM 00pasua B cm>.
8. OrmpenenseM MIOTHOCTh

Pacxoxnenue  pe3yiabTaToB  MEXKIYy  NapauieIbHBIMH  ONpPEACICHUSIMU
nomyckaercs a0 0,02 r/cMs.
Ta6mumna 1- XKypHan 1abopaTopHbIX H3MEpPEHUN

No Hata | O0BéM Bec Bec kompna ¢ | OObEMHBINM ABI1a)KHOCTB
a0 o0pasma KoJbLa g1, T TPYHTOM g2, T BEC rpyHra, | rpyara W,%
V,em® r/em®

OnpenesieHue BJIAXKHOCTH TPYHTa  MeTOAOM  BBICYIIMBAHUS [0
MOCTOSIHHOM MaCCHhI

eab padoThI:

OnpenenuTs BIAKHOCTh TPyHTAa METOJOM BBICYIIMBAHUS JI0 TMOCTOSHHOM
Macchbl

CymHocTh MeToaA:

B ecTecTBEHHBIX YCIOBHUSX B IPYHTax, KaK MPaBUJIO, COAEPKUTCS HEKOTOPOE
KOJIMYECTBO BOJBI, HAXOMSIICHCS B PAa3IMYHBIX COCTOSHUAX: TpaBUTALMOHHAS,
KanwuisipHasi, CBA3Has!, TUTPOCKONMYECKasi, KpUCTAIITU3ALIMOHHAS.

BnaxHOCTh TpyHTa B MPUPOJHBIX YCIOBHUSIX 3aBUCUT OT €ro IJIOTHOCTH,
MOPUCTOCTU U CTENEHU BOJIOHACHIIIECHHUS.

BennunHa BIaXXHOCTU TPyHTa OMNPEAENSIET €ro COCTOSHUE W MOBEACHHUE MOJ
Harpy3koil. Oco0oe 3HauyeHHWe OHa HMEET [JIsl TJIMHHMCTBIX TPYHTOB, PE3KO
U3MEHSIONIUX CBOM CBOMCTBA B 3aBUCUMOCTH OT CTEIIEHU YBIIAKHEHUSI.

BrnaxxHoCcTh TpyHTa CleAyeT ONpeAesisiTh KaK OTHOIICHHE MAacChl BOJBI,
VIAQJICHHOW W3 TpYHTAa BBHICYNIMBAHWEM JIO TIOCTOSIHHOM MAaccChl, K Macce
BBICYIIEHHOTO TPYHTA.

Oo6opynoBanmue:

- CyIIWJIbHBIN MIKad;

- BechI ¢ TouHOCThIO u3mMepenuit 0.01 r;

- OIOKCHI (CTaKaHYUKH);

- TUTEJbHBIC LTUTIIIHI,

- HOX.

Iopsinok padoThI:

1. TIpoObl rpyHTa 1151 ONpeeeHs] BIAXXHOCTH B YYEOHBIX LIENIIX OTOMpaIoT
Maccoit 15—30r, mnomemarT B 3apaHee BbICYIICHHBIM, B3BCIICHHBIN U
IIPOHYMEPOBAHHBIN CTaKaHYMK (OIOKC).

2. [IpoOy rpyHTa B CTAKaHYMKE B3BEIIMBAIOT.
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3. CrakaHYuK TOMEILAIOT B HAIPEThI CyIINIbHBIN MKad. I'pyHT BBICYIIMBAIOT
710 MOCTOSTHHOM Macchl ipu Temriepatype (105+£2)°C. B y4eOHbIX 1esx necyaHble
IPYHTBl BBICYIIMBAalOT B TedeHue 10 MHH, a ocTaibHble—B TeueHHue |SMuH.
[Tocnenyromue BBICYIIMBAHUS MIECYAHBIX TPYHTOB MPOU3BOAAT B TeueHHe 10 MuH,
OCTalnbHbIX —B TeueHue 15 wmuH. Ilocne Kakaoro BBICYIIMBAaHHMS TPYHT B
CTaKaHYMKE OXJIAKIAIOT JO TEMIIEPATypbl IOMEIIEHUS U B3BELIMBAIOT.

4. BeicymuBaHHe NPOU3BOASAT A0 TMOJYYEHHUS PAa3HOCTH Macc TpPyHTa CO
CTaKaHYMKOM IPH BYX MOCIEAYIOMX B3BeIMBaHusIX He Oonee 0,02r.

5. Ecam npu MOBTOPHOM B3BELIMBAHUM TPYHTA, COAECPXKALIETO OPraHUYECKUe
BEIIECTBA, HAOJIONAETCS YBEIUYEHHE MAcChl, TO 3a PpE3yJIbTaT B3BEIIMBAHUS
MPUHUMAKOT HAUMEHBIITYIO MAcCCy.

6. Pe3ynbratel onpeaenenuii 3aHecTy B Tabauiry 1.

OO0paboTka pe3yJbTaTOB:

1) Onpenenuth BIaXXHOCTh TPyHTa W, %,(B TOJSX €IUHULIBI).

B kadecTBe OKOHYATEIIBHOTO 3HAYCHUS BJIAXXHOCTH IPYHTA IPHHUMACTCS CpEIHEE
3HAYCHHE PE3YIHTATOB TPEX MapalICIbHBIX UCITBITAHUH.

Tabnuua 1-Pe3ynbTaTsl onpenesaeHus BIaKHOCTU TPyHTa

Homep [Macca Macca Macca Macca Macca Bnaxuocts| Cpennss

Orokca mycTOoro IBJIQXKHOI'O BBICYIICHHOT'O | BOJBI B | CYXOro rpyHTa BJIaXXHOCTB

Orokca M, T [rpyHTa C | rpyHTa C | TpyHTe IpyHTa W, % W ep, %
0IOKCOM 71, T | OFOKCOM Mo, T' | mw, T ms, T
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Onpez[e.nemle INIOTHOCTH YaCTHUIl I'PYHTA INMHKHOMETPHYECCKHUM METOI0M.
OnpezleJIeHne YAaeJdbHOIo BeCa 4YaCTul rpyHTa

Leap padoThi: ONMpPeAeTUTDh IMIOTHOCTDH YaCTHI] TPYHTA MUKHOMETPHYECKHM
METOA0M

Heo0xoqumoe o00pynoBaHue: MUKHOMETPHI BMECTUMOCTHIO HE MeHee 100 cm3
, DJIEKTPOHHBIE BEChl, BOPOHKA, KaleJbHHIIA, NUCTUJUIMPOBAHHAS BOJA, MECYaHas
WU BOJIsSTHAS OaHsl.

Iopsinok BbINOJIHEHNSI Pa0OThI:

1. B3Becuthb myctoi MUKHOMETP My (T).

2. HaBecky rpyHTa maccoil 15-20 r dyepe3 BOPOHKY HacChIllaTh B MHUKHOMETP U
ONpEJEINTh MacCy MUKHOMETPA ¢ TPYHTOM m2 (T).

3. Hamuth B MUKHOMETP JI0 MOJIOBUHBI €r0 00beMa UCTUIUTMPOBAHHON BOJIBI,
OCTOPOKHO B30ONTaTh M KUNATUTh HAa TMecCYaHoOW OaHe i yJaJICHUS
a7COPOMPOBAHHOTO BO3JlyXa H PAaCUJICHEHHUs arperaToB TJIMHUCTOTO TpPYyHTA
(kunenue B TeueHue 30 MUH 115 IeCKOB, U 60 MUH J1JIs TJIMH).

4. OcCTynuTh NHKHOMETP A0 KOMHATHOM TeMmmIepaTypbl M JOJUTbh B HErO
JUCTWJUTMPOBAHHOM BOJBI JO PHUCKM Ha IIEWKE NUKHOMETpa (UCHOJIb3Ys

KaneJabHUILY ).
5. B3BecUTh MUKHOMETP C TPYHTOM U BOJOM M (T).
6. IlukHOMETp  OMOPOXXKHWUTH,  MPOMBITH,  3AMOJHUTH  JI0  PHUCKH

JTUCTUJTUPOBAHHOM BOJOM, B3BECUTH My (T).
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7. 3a”HecTHn JaHHBIC B Ta6J'II/II_Iy 1 ¥ BBIYUCIIUTH MIIOTHOCTh 4acCTHull rpyHTA.

Tabnuua 1- Pe3ynbratrhl onpejenenus mIOTHOCTH YaCTHUIl TPyHTa

Macca nuKHOMETpa, T [limoTHOCTH
Ne ni/nn IyCTOTO M1 | C TPYHTOM M2 | C TPYHTOM U | C BOJOM my YacTHUIL
BOJIOM m3 TpyHTa ps, T/cM°

BBIBOI[BI 1o pa60Te: 3HAYCHUC IIJIOTHOCTHU YaCTUIl I'PYHTA COCTABUIIO

BOHpOCLI AJIA 3aKPEIJICHUS TCOPETHYECCKOIo Marepuaja K naﬁopaTopHOMy

3aHATHIO No3:
1. JlaTh onpeneneHus puU3NUECKUM IMapaMeTpaM IPyHTA.
2. Kakue xapakTepUCTUKHU HAJI0 3HAThH JJI ONPEACICHUS TUIla IpyHTa?

3. Kakoit mapamerp HauOOJBIINI, a KaKOWM HAMMEHBIIUHN JJIsI OJJHOTO U TOTO ke

oOpasia rpyHTa: ps, pg Uiu p?

4. Kakue XAPAKTCPUCTHUKHU HAIO 3HATb OJIA OIPCACICHUA YCIOBHOI'O paCdCTHOIO

COIIPOTHUBJICHUA ITIECHAHOT O, IBIJICBATO-TJIMHUCTOTO FPYHTa?

5. Kak ncnoinb3yercs 3akoH Apxumeia Jiis ONpeIeNICHUs INIOTHOCTH U TNTIOTHOCTH

Y4acCTHULl TPyHTA?

JlabopatopHoe 3ansTHe Ne 4

Tema: UHKeHEPHO-TE0JIOTrHYeCKHE U3bICKAHUSA

Tema 3ansaTusa: CocraBieHue U OQOpMIIEHUE JIOKYMEHTAllUU HWHXEHEPHO-
re0JIOTHYECKUX W3BICKAHUM [T CTPOUTEIBCTBA HHXKEHEPHBIX COOPYKEHHM.
Heab 3aHATHA 3HAKOMCTBO C COCTaBOM, IPAaBUJIAMU U METOJaMH COCTaBJICHUS
VUHXEHEPHO-TE€O0JIOTMYECKON JOKYMEHTALINH.
B pesynbrare BeinonHeHus 1a00paTopHOro 3aHATHS Ne 4 CTy/IeHT JOJKEH:

yMmeTb: 0hOpPMIIATH JOKYMEHTAIIMM HWHXCHEPHO-TEOJOTHYECKUX H3BICKaHUIMA
JUISL CTPOUTENBCTBA UHKEHEPHBIX COOPYKEHHM.

[Ipu npoBeneHUN HWHKEHEPHO-TEOJOTUYECKUX M3BICKAHUW ISl CTPOUTEIHCTBA
OTCYTCTBYET €IMHOE METOAMYECKOe MocoOue MO BEJIEHUIO, COCTaBICHHUIO U
o OpMIICHHIO TEXHUYECKON TOKyMEHTAIUU, YTO 3HAYUTEIHHO CHI)KAET TOJHOTY H
JOCTOBEPHOCTH HH(POPMAIINH U 3aTPYTHSIET MOBTOPHOE MCIIOIH30BAHNE MAaTEPHAIIOB
U3BICKAHUH.

PekoMenpammu mo cocTaBieHUIO U OGOPMIICHHIO TIOJIEBOM, TabOpaTOpHON U
NEPBUYHOM  KaMepaJbHOM JOKYMEHTAllUH OCHOBHBIX BHJIOB  HMH)KEHEPHO-
re0JOrM4eCKMX M THUIPOreOoJOrMYecKUX paboT cilelyeT HCHOJIb30BaTh IIPH
M3BICKAHUSX JIJIs1 CTPOUTEIHCTBA.

[loneBass TexHUYecKass OOKYMEHTAallMsi BKJIIOYAET pPe3yJbTaTbl H3MEpPEHUi
(HaOnrogenuii, OOCIEOBaHMIi), BBINOJHSIEMBIX HAa MECTHOCTH HIJIM B ITyHKTE
(Touke), a TakXKe [aHHBIE TEXHOJOTHYECKHX IPOIECCOB OMPEIECICHHBIX BUIOB
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UHKEHEPHO-TEOJOTUYECKUX U TUIPOreOIOTMUYECKUMX padOT HEMOCPEICTBEHHO Ha
00BEKTE U3bICKAaHUM.

[lon nepBUYHONW KaMmepadbHOM O00pabOTKOM  MaTepuanoB  M3bICKAHUI
MOApa3yMEBAETCsl OTOOpaKEHUE XO0Ja TEXHOJIOTUYECKOro Impoluecca (HabIoaeHul,
oOcnenoBaHuii) M (WIM) €r0 Pe3yJbTaTOB B BHJE TAOJUIl, BEIOMOCTEH, TpadUKOB,
pa3pe30B, MEPBUYHBIX pacueToB. [lepBHuHyO0 KamepanbHYI0 00pabOTKy clieayer
MIPOU3BOUTH HETIOCPECTBEHHO B MPOIIECCE MOIEBBIX padoT.

Marepuasibl NEpBUYHOM KaMepaabHOM OOpabOTKH CilyaT OCHOBOM ISt
aHayM3a U 0000LIEHUS Pe3yJbTaTOB M3bICKAaHUI MO BUAAM padOT U MO OOBEKTY B
[IEJIOM U BXOJST B COCTAaB OTYETHOM TEXHUUECKOM TOKYMEHTAIUH.

JlabopaTopHasi TeXHUYECKast JOKYMEHTAIUSI COJIEPKUT PE3yJIbTaThl UCIIBITAaHUH,
OMpeNeNeHNl M aHalIu30B O0pa3lloB TPYHTOB M MpoO BOJBI, OTOOPAaHHBIX B
IpOLECCE IMOJIEBBIX PA0OT Ui JAETAJbHOTO M3Y4YEHHsI CBOMCTB IPYHTOB U BOJBI B
71a00PATOPHBIX YCIOBUSX.

B xome mnoneBbix pabOT HEOOXOJUMO CHCTEMAaTUYECKH KOHTPOJIMPOBAThH
MOJIHOTY ¥ TOCTOBEPHOCTH TOKYMEHTAIIHH.

JIutia, KOHTPOJIMPYIOIIKME BBHIMOJHEHHE PadOT, 00s3aHbI JIejaTh 3aMucu B rpade
«IIpumedanus» XypHala O pe3ysibTaTax MPOBEPKH HE3aBUCHUMO OT HAIUYUS WJIH
OTCYTCTBHSI 3aMEYaHWU, 3aBepsisi MX CBOMMH IMOANMHUCAMU C YKa3aHUEM JIaThl
MPOBEPKHU.

[ToneBass AOKyMEHTAlUsl TMOMJICKHUT MPHUEMOYHOMY KOHTPOJIIO, KOTOPBI
OCYIIECTBIISIET PYKOBOAUTEND MojapasjeiaeHus. OTMeTka 0 IpUEMOYHOM KOHTPOJIE
JieJiaeTcsl Ha MOCJIEeIHE CcTpaHuIle MOJIEBOI0 KypHaa.

MOPSITOK BEAEHUS TOJJEBOM TEXHUYECKOM
NTOKYMEHTAIIUA

[TosieByI0 TOKyMEHTALIMIO HEOOXOAMMO BECTH B COOTBETCTBUU C TPEOOBAHUSIMHU
JICUCTBYIOIUX CTaHAApPTOB M HOPMATHBHBIX JOKYMEHTOB, PErIAMEHTHPYIOIIUX
BBIMIOJTHEHHE COOTBETCTBYIOIIMX BHJIOB H3BICKATEIBCKUX paboOT, B JKypHaJax
(6bmankax) enuHoro ooOpasua mo Qopmam. 3ampeniaercs JOKYMEHTHPOBAaTh Ha
OTJIENBHBIX JUCTAX C MOCIETYIOIINM MIEPETUCHIBAHUEM B KypHAJ.

B omHOM KypHanme paspemaercs TOKYMEHTHPOBATh HECKOJIbKO TOPHBIX
BBIPA0OTOK, MCIIBITAHUMN, OTBITOB, PACIOJIOKEHHBIX B IMpeaeNaX OJHOW TUIOMIaIKH
(cTBOpa) U BBIMOJHSAEMBIX MO OJHOMY JOTOBOPY B Cllydae UX HEOOJbIIUX TITyOUH
WM HEOOJIBIION TTPOIOJDKATEITLHOCTH HAOIOICHUH.

[ToneBy10 AOKyMEHTAIMI0 HEOOXOAMMO BECTH HEMOCPEICTBEHHO B IpoOIIecce
paboT Ha 0OBEKTE.

3anucu U 3apUCOBKH CJEAYET BBIMOJIHSATH TMPOCTHIM KapaHAalloM WU HE
Pa3MbIBAIOIIMMUCS XUMUYECKUMHU CPEICTBAMHU. 3alUCH CIEAYeT MPOU3BOIUTH B
Kaxaol rpade (CTpOKE) COOTBETCTBYIOLIETO JOKyMmMeHTa. He paspemaercs
OCTaBJISITH Tpadbl HE3AMOJHEHHBIMU. ECiin Kakue-mn0o orneparuu uin HabJIto1eHUS
HE MPOBOAATCS, TO B rpadax JOJDKHBI OBITH CHENaHbl MPOYEPKU WIM YyKazaHa
IPUYKMHA OTCYTCTBHS 3aMUCEH.

HemnpaBunbHast 3anmuch J0DKHA OBITH 3a4EpPKHYTa TakK, 4TOOBI MOXKHO OBLIO
IpPOYUTATh 3aUEPKHYTOE, a CBEpXYy JOJKHA ObITh cllejlaHa MpaBUJIbHAS 3aluCh.
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[ToguuinaTe 3anucu pe3MHKON 3amperiaeTcs.

Jlo Hadana mpou3BOACTBa pabOT HEOOXOAMMO O(DOPMUTH TUTYJbHBIA JUCT
MOJIEBOTO KypHaa.

KypHan ¢ pe3yibraTaMu NPOBEPKHU IMEpeNaeTCsl HAaYaIbHUKY MOApa3AeIcHus,
OCYILIECTBIISIONIEMY MPUEMOYHBINA KOHTPOJIb.

JloKkyMeHTAMsl MAPIIPYTHBIX HAOJII0eHN I

OCHOBHBIM JIOKYMEHTOM IIPU MPOBEJACHUHN UHKEHEPHO-T€OJOTUUECKON CHEMKH
(pEKOTHOCIIMPOBKH) SIBJISIETCS TTOJIEBOM JHEBHUK.

B J1HeBHUKE NPOU3BOIATCS ONUCAHUST OOHAXXEHUM, POJHUKOB, KOJOJIICB,
AJIEMEHTOB penbeda © JOpyrux TOuYeK HaOMIOIECHUS, [IeJal0TCAd 3apHCOBKH,
3aMKUCHIBAIOTCS OMPOCHBIE CBEICHUS, PE3YJIbTAThl PA3IMYHBIX U3MEPEHUN (3aMephl),
a TakKe MEePUOJUYECKH MPOU3BOJUMBIE 0000IEHUS U MPEIBAPUTEIBHBIE BHIBOIBI.
Bce nuHuM MapuipyToB ¥ TOYKHM (ITyHKTHI) HAOJIOJACHHM HAHOCST HA TOIMIOOCHOBY
(kapTy, 11aH, cXeMy), KOTOPYIO BKJIAJbIBAIOT B KapMaH IeperuieTa THEBHUKA.

[IepByto cTpaHuUIly AHEBHMKA CIEIYyET HCIOIb30BaTh ISl OTJIABICHHUS U
3aluCHy CBEICHUH O BBIMIOJHEHHBIX 00beMax padoT.

B  KkoHIle JHEBHUKA  PETUCTPUPYIOT  pe3yiabTaTtbl  (OTOCHEMKH U
MOCJIEAOBATEIBLHO 3alMChIBAIOT HOMEpP KaXJOro CHHMMKAa C YyKa3aHHEM HoMepa
TOYKM HaOmoAeHus, Aaty ¢GoTorpaupoBaHMs, COJIEpPXKAHUE CHHMKA H €ro
OPUEHTUPOBKY.

CBenennsa 00 OCHOBHBIX HAOJIOAEHUAX HEOOXOIMMO 3aIlMCHIBATH TOJBKO Ha
NpaBoOM CTpaHUlle AHEBHHMKA. Ha JeBOMl cTpaHHUIE, MMEKIIEH MUUIMMETPOBYIO
pasrpadky, JeNalT 3apUCOBKY OOHAKEHHS, 3alMCH AJIEMEHTOB 3aJIeTaHUs CIIOEB,
JIOTIOJTHUTENIbHBIC TIOMETKH, a TIPU KaMepalibHON 00paboTKe MaTepuasIoB MPUBOJISAT
U pe3ysbTaThl HEKOTOPBIX HCCIEIOBAHUN (MAJICOHTOJIOTUYECKUX OIPEACIICHUM,
CBOMCTB T'PYHTOB H T.1I.).

Ha npaBoii cTpaHulle THEBHUKA CIEAYET OCTABIATH noje mupuHoit 30 - 40 mm
JUTSL 3aITUCel 1aT HaOMIOAeHUI; HOMEHKJIATYphI IUIAHIIETa U KBajpara, B Mpeaesiax
KOTOPBIX HAXOJMUTCS TOuyka HAOMIOJCHUS; HOMEPOB TOYEK HAOJIOJICHUI;
O0TOOpaHHBIX 00pa3uoB (Mpod) rpyHTa, (BOABI), doTOorpaduii, a TakKe IPYyrux
BCIIOMOTATEIbHBIX CBEJICHUM.

[Topsimok omucaHusi MapuIpyToB, OOHAXKEHHM, POJTHUKOB, KOJIOALIEB U APYTUX
TOYEK HAOJIOACHUHN JOJDKEH ObITh €IMHBIM JIJIs1 00BheKTa u3bickaHui. [locie Homepa
MapiipyTa CcleayeT YKa3blBaTb OCHOBHBIE TIIYHKTHI €ro MPOXOXKICHHUS U
HalpaBJICHUE.

Kpome TOro, B JHEBHUKE [OJDKEH OBITh YKa3aH TMOPSIOK OMHCAHUS
OOHa)XEHWI: CHU3Y BBEPX WM CBEpXy BHHU3. llopsnkoBbie HOMEpa TOUYEK
HaOMIOACHUI JTOJDKHBI COOTBETCTBOBATH WX HOMEpaM Ha KapTe (cxeme)
¢dakTHUeCcKOro MaTepuana.

JlanHBIE O POJHUKAX, KOJOJIAX, THAPOTCOJOTHIECKUX CKBAXKUHAX, O0BEKTAX
3arps3HeHus (IIUIAMOHAKOMUTENEH, OTCTOMHUKOB W Mp.) B UEISAX MOIYYCHHS
HaumOoJiee TMONHOW HWHPOPMALIMK, OCOOEHHO TPHU TUIPOTEOIOTMUECKUX U
TUAPOXUMHYECKUX HCCIIEIOBAHUSAX, PEKOMEHAYETCS (PUKCUPOBATh HA CIIEIIMATIbHBIX
KapTouKaX, KOTOPbIE BKJIEUBAIOT B JHEBHUK WJIM CIIMBAIOT B OTACIbHBIN aTb00M.

Touku HaOIOIEHUS, DIEMEHTHI 3aJIETaHUs CII0EB, BOJONPOSBICHHUS, SJIEMEHTHI
reomopdosiorui U (PU3UKO-TEOJOTUYECKUE  SIBJICHUS  MPU  HHKEHEPHO-
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reoJIOTUYECKON CheMKe (PEKOTHOCIIMPOBKE) 0003HAUAIOT HA KapTaX U B JTHEBHHUKAX
B COOTBETCTBHUU C YCJIOBHBIMH 0003HAUEHUSIMU, IPUBEJICHHBIMU B HACTOSIIIEM.

JlokyMeHTalusi TOPHbIX BHIPA0OTOK

Jlis BeneHus JOKyMEHTAIlMM OypOBBIX CKBaXXUH PEKOMEHAYETCS eIauHas
dopma >KypHama, coctaB Tpad KOTOPOH OTpakaeT BCE CIOCOOBI OypeHHs.
JIOKYMEHTAIIMIO BBHIMOJHIIOT B MPOIECCEe MPOXOJIKH TOPHBIX BBIPAOOTOK OypoBOii
MacTtep (MMPOXOTYUK) U reoJior (THUIPOTEOIOoT).

JlokyMeHTupOoBaHue Tpolecca OypeHus: U COMMyTCTBYIOIIUX OMEPALUid, a TAKXKe
¢ukcanuio TIyOMH MPOXOJAKH 3a pPEWc, MPOIEHTa BBIXOJA KEpHA, 0COOEHHOCTEU
POXOJIKH (TPOBaJIbl, MPUXBATHI CHAPSIIOB, 00pa30BaHUE «IPOOOK», 0OBAIBI CTEHOK
U TIp.), YYET TOTJIOIIEHUS MPOMBIBOYHOM >KUJKOCTH, 3aMEpbl YPOBHEW BOJBI B
HayaJie U KOHIIE CMEHBI U MO TIIyOMHE B Ipoliecce OypeHus: MPOU3BOAUT OYpOBOt
MacTep Ha JIEBOM CTPAHMIIE KypHAJIA.

Omnucanue TpyHTOB, BHECEHHME JAHHBIX O HAOJIOACHUSX 3a MOSBICHUEM U
YCTaHOBJIEHHEM YPOBHS BOJIbl, KJIacCU(UKALNIO TPYHTOB 10 OYpUMOCTH, OTMETKH
00 otbope mnpoO U 3amMoJHEHWE THUTYJBHOTO JIKMCTAa MPOU3BOJUT TEOJIOT
(rumporeosor).

3anucu B XKypHajie JOJKHBI ObITh YETKMMU U JIaBaTh MOJHOE MPEICTABIECHUE O
TEXHOJIOTUA poOOT, Xoae OypeHHs CKBaXXUHbI, T€OJOTHMYECKOM pa3pese,
TUAPOTE€OJIOTHYECKUX YCIOBUSAX U onpoOoBaHun CBeieHHS 00 OCIOXHEHUSX B
Mpolecce MPOXOJKH (TPOBaJbl, IPUXBATHl OypOBOr0 MHCTPYMEHTA, 0Opa30OBaHME
«1poOO0K», 00BaJIbl CTEHOK CKBa)XMH) MpUBOAATCS B rpade «Onucanue padoT...» ¢
00s13aTeIHbHBIM YKa3aHUEM WHTEpBasa riIyOuH, T/ie HaOII0AaIUCh OCIOKHEHUS.

Onucanue TpyHTOB NpU OYypEeHUM CKBaXKUH MPOU3BOJUTCS HEMOCPEICTBEHHO
mocjie KaxJaoro noabeMa cHapsanga (peiica). JlnmHa pelicoB yCTaHABIMBAETCS
TEXHUYECKUM  3aJaHueM, mnporpammon. OnucaHue TrpyHTa JOJDKHO OBITh
COBMEILIEHO C COOTBETCTBYIOLIUMH 3TOMY PEHCY JAHHBIMHU O TEXHOJOTHH OypeHHUs.
He nomyckaercs oObeAMHEHHOE OmMHMCaHME OOpa3LOB, MOJMHATHIX 32 HECKOJBKO
petricoB. Ecnu BHyTpH peiica BbIENIAETCS HECKOIBKO CJIOEB, TO BEIAETCS ONMUCAHUE
MOCJIEIOBATEIBHO KAXIO0TO CIHOS.

Ecnu rpyHT, MOAHATHIN 3a MOCJIEIYIOMINN PENC, MO BHEIIHUM IPU3HAKAM HE
OTJIMYAETCS OT TPyHTa MPEAbIAYIIEro pelca, TO yKa3bIBaeTCsl €r0 HAMMEHOBAHUE CO
CIIOBaMU «TakoW xe». Eciu rpyHT He mNOAHAT, B TIp. «OmnucaHue TpyHTOB»
3aMHUCHIBAIOT «KEPH HE MOIHSTY.

[Tpu KOJIOHKOBOM OypeHHU TPYHTHI OMHCHIBAIOT MO KEpPHY, YJIOKEHHOMY B
ALIUKA TTOCIIEAOBATENBHO MO ITyOMHE CKBaXHHBI. KepH KaXJoro peiica OTAENSIOT
OT TIOCJICYIOIIETO IEPEBIHHON OMPKOW WIJIM ATUKETKOMW, 3aBEpHYTOU B BOCKOBKY, C
yKa3aHWEM Ha HUX MHTepBajia MIyOuH peiica. luTepBanbl riryOuH MOAHITOrO KepHA
HaJIHACHIBAIOT TAKXKE HA MPOJOJIbHBIX MEPEropojKax SIIHKa, €CIU MO3BOJISIET UX
IMPUHA.

Ha kaxmoM Kycouke KepHa CKaJIbHbIX TPYHTOB YKa3bIBAa€TCS CTPEJIKOM
HaIpaBJeHUE €ro Mo riyouHe K 3a0010, a TakKe MOPSAKOBBI HOMEpP B JaHHOM
uHTepBasie. Ilepen ykimaakodl B SIIMK KEPH CKaJIbHBIX TPYHTOB IMPOMBIBAIOT OT
[uUlaMa, a TJIMHUCTBIX U CIa0bIX MOJYCKAJIbHBIX T'PYHTOB, MPOMIEHHBIX BCYXYIO,
OUMIAIOT HOXOM. Eciu KepH MpeacTaBieH B BHJIE OOJOMKOB, TO HMX CIEIYyeT
YKJIabIBaTh TaK, YTOOBI UX O0BEM JaBaj JOCTOBEPHYIO MH(GOPMAIIMIO O MPOIEHTE
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BBIX0/1a KEpHA.

Ecnu rpyHT uctupaercs B nporecce OypeHus U U3BJIEKAETCS B BUJIE IIaMa, TO
4acTh €ro YKJIaIbIBAIOT B KauecTBE 0Opasiia.

[Tpu ynapHo-KaHATHOM U PyYHOM OYpEHHHU TPYHTHI OMHCHIBAIOT MO MOJHOMY
00beMy BBIHYTOTO TpyHTa (IIIamMa) cpaszy e MOCJe ero U3BJICUCHUS U YKIIAJIKU Ha
nocky (mwmr). Ilocie omnmcanuss OTOMPAIOT MPEACTaBUTENBHBIM 00pasel rpyHTa
(nmutama) W ykiIaablBalOT B smuK. Kaxaplid oOpasen; cHaOXaeTcsi STUKETKOW,
3aBEPHYTOM B BOCKOBKY, C YKa3aHHMSMU HWHTEpBajga OypeHUS U MPUMEPHOIrO
coJiep)KaHusl KPYMHBIX BKIIOUeHUU. MHTepBanmbpl rIyOMH pEicOB pEeKOMEHIyeTCs
3aMKChIBaTh TAKXKE HA IIEPErOPOJIKAX SIIKKA, 101 00pa3LoM.

[Ipu BHUOpanMOHHOM OYpEeHMM TIIOCJIE€ U3BJICYEHMs] 30HJAa M3 CKBAYKUHBI
3aYUIIAIOT MPOpPE3b BUOPO30HJA M MPOU3BOJAT BHU3YAJIbHBI OCMOTP TpPYyHTa C
[EJIbI0 ONpEeAeNieHUsl TIyOMHBI 3ajJeraHusi U MOIIHOCTU OTAENIbHBIX CIIOEB,
IPOCJIOEB, OCIa0JEHHBIX 30H U T.A. ['pyHT, U3BIE€UEHHBIA U3 30HJA, ONUCHIBAIOT U
0TOMPAIOT 00pa3lbl B SIIUKHU KaK IPU yIapHO-KaHATHOM OypEHUHU.

[Ipu poropHOM OypEeHHH OINMHUCHIBAIOT TPYHTHI MO IUIaMy, 00pa3ibl KOTOPOTO
oTOMparoT B SIIMK. JIOKyMEHTHpOBaHHE OOpa3LOB BBINOJIHSAIOT AHAJIOTUYHO, Kak
MIpHU yJapHO-KaHATHOM OypEHUHU.

B OypoBbIX XypHamax HEOOXOIMMO (PUKCHUPOBATh TIIyOUHY MOSBICHHUS
MOA3EMHBIX BOJ B KaXJIOM BOJOHOCHOM cjoe (ropuszonre). I[lpm stom s
C1a0ONpPOHUIIAEMBIX T[PYHTOB OTMEYAETCA XapaKTep BOAOMPOSBICHHUS (IO
TpELHAaM, B IPOCIIOSIX WM FHe3axX, Ha KOHTAKTax U Ip.).

JlJis TOpHOTIPOXOIYECKUX pabOT B KypHasie 00s3aTENbHO YKa3bIBAIOT METOJ
IPOXOAKH, CIIOCOO KPEIJIEHUS! CTEHOK BBIPAOOTKH, BBIIOJHSIOT 3apUCOBKY CTEHOK
BBIPAOOTKA W OINHCAHHUE TPYHTOB, (PUKCHUPYIOT CHOCO0 U TIIyOMHY oTOOpa mpod
IpyHTa U BOJBI 7151 JTaOOPATOPHBIX aHATTU30B.

CreHkH BbIpaOOTOK MJIM OKHA B KpPEIMHU 3apHCOBBIBAIOT HA MWIJIUMETPOBKE B
macmmtade 1:25, 1:50 wnu 1:100 B 3aBUCMMOCTH OT CJIOKHOCTH T'€OJIOTHYECKOr0
paspe3a. Ecnu mopoabl 3ajieraloT rOpU30HTaIbHO, @ MOUTHOCTh M JINTOJIOTHYECKUI
COCTaB MO BCEM CTEHKAM OJIMHAKOBBI, TO 3aPUCOBKY MO>XHO BBIIIOJIHITH MO OJHOM
CTEHKE BBIpaOOTKHU. [IpM CIOXXKHOM TreoJIOrMYEeCKOM pa3pe3e 3apHCOBBIBAIOT BCE
CTEHKU BBIPAOOTKHM B BUJE pa3BepTKH. CTEHKH JOJHKHBI ObITh OPUEHTUPOBAHBI TIO
CTpaHaM CBETa.

[Ipn 3apucoBke HEOOXOAMMO TMOJI30BATHCS OOUICHPUHSTHIMUA YCIOBHBIMU
0003HAaYECHUAMH, TIPUBEICHHBIMHU.

JIoKkyMeHTalus M0JIeBbIX UCCJIeJOBAHUN IPYHTOB

[Ipy [MHAMHYECKOM M CTAaTHUYECKOM 30HAMPOBAHUM IMIEpEN  HA4YajIoOM
WCTIBITAHMS 3aMUCHIBAIOT HOMEP TOYKM MCIBITAHUS, MECTOMOJIONKEHHUE (HOMEp
MOTIEpPEYHNKa, THKETa, Ha3BaHUE COOPYXKEHUS M TMp.) W DIEMEHT penbeda,
paccTostHue 70 OV KalIeil BEIpaOOTKH M €€ HOMEp; M0 OKOHYaHWHU WCIIBITAaHUSA -
KOHEYHYIO TJIyOMHY 30HAMPOBAHHUSA, a TOCIE NPUBSA3KA TOYKH - aOCONIOTHYIO
OTMETKY IMOBEPXHOCTHU 3EMIIH.

B mporecce nMHaAMUYECKOrO 30HAMPOBAHUS B JKypHAJE PETUCTPUPYIOT
OTCUEThl MO HU3MEPUTENIbHOM peiike 00Iel TiIyOuHBI MOTPYXKEHUS KOHHYECKOTO
HAKOHEYHHUKA, YHWCJIO YJAapOB B 3ajore M TIyOMHY TMOTrPYyXKEHUS KOHHYECKOTO
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HAKOHEYHUKA 3a 3aJ10T.

[Ipn craTMyeckoM 30HIUPOBAHUM CHHUMAIOT I[IOKA3aHUS H3MEPUTEIbHBIX
MpuOOPOB O CONMPOTUBICHWHM TPYHTA TIOJI HAKOHEYHHMKOM W Ha OOKOBOM
MMOBEPXHOCTH 30H/IA.

B mporiecce ucnpiTaHUsS B COOTBETCTBYIONUX rpadax >KypHaJia 3almuChIBAIOT
3a/laBaeMble CTYINEHU JAaBJICHUS HA TPYHT U JaHHBIE TMOKa3aHUW MpPOTruOOMEpOB,
GUKCHpYIOMUX OCaaKy TpyHTa TpH 3aJaHHBIX HArpy3kax 70 €€ YCJIOBHOU
CTaOMIN3AINH.

OIHOBPEMEHHO C BEJCHUEM 3aluceld B MPOIECCE MCHBITAHUS HA MOCIEIHUX
CTpaHMIIAX >KypHaja HEOOXOJAMMO CTPOUTh TpaUKK 3aBUCUMOCTU OCAJIKH OT
yAENbHOTO JNaBiieHuss u BpemeHu. I[lo rpadukam crieayer KOHTPOIHPOBATH XOJ
UCIIBITAHMSI M yYCTaHABIMBAaTh KPUTUYECKOE JIABJICHHE, XapaKTepu3yrollee
IpeeNbHYI0 HECYIIYIO CIIOCOOHOCTD IPYHTA.

HcnbiTaHusi TPYHTOB IPECCUOMETPAMHM BCEX THUIOB JOKYMEHTHUPYIOT B
KypHanax. B mpouecce WCHbITaHHWS NPU KaKIO0M 3aJaHHOM CTYIEHW JaBJICHUS
CHHUMAIOT TMOKa3aHUsi HM3MEPUTENIbHBIX MNPUOOPOB 70 YCIOBHOM CTaOMIU3AIMU
nepopmanuu. B rp. «llpuMeuanus» yKa3bplBalOT OCOOEHHOCTH MPOBEICHUS
WCTIBITAHUS, TPUBOMAST CBeleHUsT 00 otbope mpol, JenaroT OTMETKH 00
OTIEpPaIlMOHHOM KOHTPOJIE€, CTaBATCS MOJAMKUCH CHAIONIETO U MPUHUMAIOIIETO CMEHY
HaOIroIaTeNen.

[ToneBbie UCTIBITAaHUSI HA CPE3 METOJIOM KOJIBIIEBOTO M MOCTYIATEIBHOTO cpe3a
U cpe3a LEIUKOB CIEAYET JHOKYMEHTHUPOBATh B KypHaiue. Ha 4eTHbIX cTpaHuIax
KypHaja TPUBOIATCA CBEICHUS O pe3ylibTaTax MPEABAPUTEIBLHOIO YIUIOTHEHUS
IPYHTa; HA HEYETHBIX - PE3yJbTaThl CONPOTHUBJIEHUSI IPYHTOB cpe3y. B mpoiiecce
UCIIBITAHUA 110 JOCTWKEHHM YIUIOTHEHUS TPYHTAa MpPU 3aJaHHBIX JIaBICHUSX
(GUKCHpPYIOT TOKa3aHUsI YCTPOMCTB Il WM3MEPEHUS CpE3arollero JIaBJICHUS
(KpyTsiiiero MOMEHTa) ¥ TIOKa3aHus MPUOOPOB I U3MEPEHHs AeopMaliuu cpesa.

B mnpouecce ucnblTaHMM Ha Cpe3 LEJIUKOB Ha IPEIAINOCICIHEN CTpaHULE
KypHaia CTpoAT rpaduK 3aBUCHUMOCTH COMNPOTUBJICHUS cpe3a OT JedopmMariuu
IPYHTA, a M0 OKOHYAHUU OIbITA - TPapUK 3aBUCUMOCTH COMPOTHUBJIEHUS CPE3y OT
HOPMAaJILHOTO JIABJICHUS JJIsI ONIPEICTICHUS YIJIa BHYTPEHHETO TPEHUS U CLICTIICHUSI.

[Ipy wucnpITAaHUKM TPYHTOB METOJIOM BpallaTeIbHOTO Cpe3a B KypHae
3aMUCHIBAIOT OTCUETHI MOKa3aTeIeH M3MEPUTENBHBIX YCTPOUCTB MJIA ONMpEAcICHUs
KpPYTSILEr0o MOMEHTA.

Tabmuma 1- YcnoBHoe 0003HaYeHNE KOHCUCTEHITUU TPYHTOB B TOPHBIX BBIPAOOTKAX

Cymnecu I'nmuHbl ¥ cyrmUHKH
Ileckn
—— — |
MAaJIOBJIAYKHBIC TBEpIAs TBepaas
V NoJyTBEpAas
BIIQXKHBIC y/ TUIACTUYHAS A TYTOIUTaCTHYHAS I I
\
M?IFKOHJIaCTI/I‘-IHa\\\
k T
BOJIOHACBHIIICHHb TeKydJas TeKy4eTIacTUIHASL
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TEKy4ast

Tabnuna 2- YciioBHOE 0003HaUYCHHE TTOPOJT
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BonpochI 1151 3aKkpenJieHusi TEOPEeTHYECKOr0 MaTepuaJsia K JabopaTopHOMY
3aHATHIO:

B uewm 3akimoyaroTcsi HOYBEHHO-TPYHTOBBIE 00OCIIEIOBAHUS BJIOJIb TPACCHI?

J11s 9ero mpoBOSATCS MHKEHEPHO-T€OJIOTHUECKUE N3bICKaHNUs?

Ha xakyto riybuny npoBoasaTcs o0ciae10BaHusI TPYHTOB?

B kakmx mecrax penbeda 3aKIaapIBalOT CKBAKWHBI U ITyP(bI?

Yro BKIIOYAET B ce0s MOJIeBasi TEXHUYECKas TOKYMEHTAIIHS.

Uro mnoHMMalOT TOJ TEPBUYHOM KamepadbHOW OoOpabOTKOM MaTepuasnoB
U3bICKAHUI?

KTo ocyiecTBisieT mprueMOUYHbIil KOHTPOJIb MOJIEBOM JOKYMEHTauu?

UYewm clieryeT BBIMOIHATH 3alUCH U 3apUCOBKH B TIOJIEBOM JJOKYMEHTAIUH?

Yro sBisieTcs OCHOBHBIM JOKYMEHTOM IIpU IPOBEJIECHUU HHKEHEPHO-
re0J0rM4ecKoi ChbeMKH (PEKOTHOCIIMPOBKH)?
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