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AKT COI'ZTACOBAHMAA

HA MeTOAUYECKHE YKA3aHMsI M0 BBINOJHEHUIO MPAKTHYECKUX padoT
TeMbl 1.1 Tema 1.1. «HKeHepPHO-Te0T0rHYECKUE UCCIAET0BAHUSA
CTPOUTEJIBHBIX IUIOIIA0KY», IS CTYyAeHTOB crnenuaibHocTu 08.02.01
CTpouTeIbCTBO M IKCIIyaTallMsl 3IaHUI ¥ COOPY:KeHUii, pa3padoTaHHbIe
npenoaaBaregeM «HOKHO-YPajabCKOro TEXHHYECKOT0 KOJLJIEIKA»
KOXKYPUHOI B.B.

ABTOpPOM MpPEJCTABICHBl METOAUYECKHE YKa3aHHS MO BBINOJIHEHUIO U
O(QOpPMIICHUIO TPAKTUYECKUX paboT, KOTOphIE BKIIOUYEHHI B cocTaB Paznema 1
I[IM 01 Yuactue B IpOCKTUPOBAHUHM APXUTEKTYPHO-KOHCTPYKTHUBHOMN YacTH
npoekra 3nanui M/IK 01.01 IIpoektupoBanue 3nanuit u coopyxenuu Tema 1.1.
NHXeHEpHO-TE0IOrMYECKUE UCCIIEN0BAHUS CTPOUTENBHBIX IUIOIIAO0K,
paccuuTaHHbIC HAa 32 ayJIUTOPHBIX YacoB. PazpaboTaHo 4 mpakTUUECKUX 3aHSITUS
Ha § 4acoB B MOJITHOM COOTBETCTBUU C YTBEPKIACHHBIM YUe€OHBIM ILJITAHOM U
YTBEPXKACHHOW Tmporpammon. OnpeeneHbl 3HaH!s, YMEHUSI 1 KOMIIETEHIIUU
CTYJICHTA 10 KAXKJI0H TEME.

ConepkaHue U CTPYKTypa METOAMYECKUX PEKOMEHAAIUMN yAOBIETBOPSIET
TpeOOBAHMIM, MPEABABISIEMbIM K JaHHOMY paszieny. [IpuBeneHbl KOHTPOJIbHbBIE
BOIIPOCHI ISl IIPOBEPKU 3HAHUM.

Metonuueckne  peKOMEHJAIMU pa3pabOTaHbl C y4eTOM JIeHCTBYIOIIEH
HOPMAaTUBHOW W CIPAaBOYHOM JIUTEPATYpPhl, @ TAKXKE C IMPUMEHCHUEM HOBBIX
CTPOUTEIIbHBIX MAaTEPUAIIOB U TEXHOJIOTHM.

Pexomenpanusamu npeaycMaTpuBaeTCsi 3HAKOMCTBO C IMAarHOCTUYECKUMU
CBOMCTBaMU MUHEPAJIOB; MPUOOPETEHNE HABBIKOB MMOCTPOCHUS T€OJIOrMYECKOTO
paspesa 1o 3aJaHHOM JIMHUW; YMEHHUE PEIIaTh THIPOTE€OJOTHUECKUE 3a1aUH.

3amanus pa3paboTaHbl C Y4YETOM PAa3BUBAIOUIETOCS CTPOUTEIBHOIO
MPOM3BOJICTBA W OTBEYAIOT TPEeOOBAHUSIM K MHUHUMYMY 3HAaHUH U YMEHUH,
KOTOPbIMU  JIOJDKEH  BJIQJIeTh  y4YalllMWCA  KOJuleka, oOydvaromuicsa 1o
crierimaiabHOCTH 08.02.01 CTpouTENbCTBO M AKCILTyaTalMs 31aHUA U COOPYKEHUH.

[TpuBeneHa yueOHas turepaTypa B HEOOXOIUMOM O0BEME.

Broimonnenne  mpakTUYECKUX — pabOT CHOCOOCTBYET pPa3HOCTOPOHHEH
MOJArOTOBKE CTYACHTOB K IIPOU3BOJACTBEHHOM JEATEIBHOCTH B COBPEMEHHBIX
YCIIOBHSIX, a TaKXKe 00Jiee TOJTHOMY YCBOCHHIO TEOPETUYECKOTO MaTepHaia.

Htorom BhINOJHEHHS pabOT SIBISETCS MOJYYEHHUE 3a4eTa MO MPAKTUYECKUM
3aHATHSIM.



1. IOSACHUTEJIBHAA 3AITMCKA

Metoandeckrue peKOMEHIAIUM IO BBINOJHEHUIO MPAKTUYECKUX 3aJaHHUM 10
teme 1.1 «IH)XEeHEepHO-Te0JIOrMYeCKUe UCCIEAOBAaHUS CTPOUTEIbHBIX IIOMIAT0K
IIM 01 VYwuactue B NpPOEKTHPOBAHUU APXUTEKTYPHO-KOHCTPYKTMBHOM 4YacTH
npoekra 3manud MJIK 01.01 IIpoextnpoBanue 30aHHM W COOPYKECHHMM IS
cnennanbHocTH 08.02.01 CTpoUTENBCTBO M AKCILTyaTalMs 3JaHUM U COOPYKEHUH.

IIpakTueckue 3a1aHUSA pa3zpaboTaHbl B paMkax pOrpaMMbl
po(eCcCUOHATIBEHOTO MOZYJIA, SIBJISIIOIIETOCS YacCThIO OCHOBHOM
npodeccruoHaabHOM 00pazoBarenbHO nporpammel, B cooTBercTBUn ¢ GI'OC mo
cietmaipHocT CIIO 08.02.01  CTpouTenbCTBO M JKCIUIyaTalMs 31aHUN U
COOpyKeHMi 0a30BOl MOATOTOBKM B YacTU OCBOCHHUS OCHOBHOI'O BHJA
npodeccuonansHol  aestenbHOCTH (BII/]): BbImonHeHHME TEXHOJOTHMUECKUX
MPOLIECCOB MPU CTPOUTEIBCTBE, IKCIUTyaTallU U PEKOHCTPYKIMU CTPOUTEIBbHBIX
paboT u cooTBeTCTBYOMUX Mpodeccrnonanbubix kommerenmmii (I1K)

PexomeHpanusamMu 1npeaycMaTpUBAETCs PEIICHHE THAPOTEOJOTHUYECKUX
3a/1a4 U MMOCTPOEHUE TEOJOTUYECKOTO pa3pesa M0 3aJaHHbIM JINHUSIM.

[IpoBeneHNE TPAKTUYECKUX 3aHATUA MPEIyCMAaTPUBAET CBOEH  LIENBIO
3aKperieHue TEOPETUUECKUX 3HAHUM U (POPMUPOBAHUE MPAKTUYECKUX YMEHUM IO
nporpamme [IM 01 VYwuactue B mpoOeKTUPOBAaHUU aAPXUTEKTYPHO-KOHCTPYKTUBHOM
yactu npoekra 3nanuid MJK 01.01 IIpoextupoBaHue 34aHUM U COOPYKEHUM
HEOOXOJUMBIX B TOCIeAymomeld ydeOHoi aearernpbHocTH. Dopma MpoBeICHUS
y4eOHBIX 3aHSITHI BHIOMpPAETCS MPEToiaBaTesieM, HCXOIsl U3 JUIAKTUICCKOMN 1eTn
U COAEPKAHUSA MaTepHaIa.

BrinmonHeHne  mpakTHYECKUX — pabOT  CIOCOOCTBYET  pa3HOCTOPOHHEU
NOATOTOBKE CTYIEHTOB K IPOU3BOJACTBEHHOW [EATEIIBHOCTH B COBPEMEHHBIX

YCIIOBHSIX, a TaKke 00Jee MOJTHOMY YCBOEHHUIO TEOPETUYECKOI0 MaTepuaia.

B pe3ynbprare BBINIOJHEHUS MPAKTUYECKUX 3aHATUN CTYJIEHT JIOJDKEH:

yMeTh:



- Ton0upaTh CTPOUTEIbHBIE KOHCTPYKIHHM I Pa3pabOTKH apXUTEKTYpPHO-

CTPOUTEIIbHBIX YEPTEIKEM.
3HATH:

- BHABI H CBOMCTBA OCHOBHBIX CTPOUTCIIBHBIX MAaTCpPHaJIOB, H3I[€JIPII>1 151
KOHCprKHHﬁ, B TOM YHCJIC IPHUMCHACMBIX IIPHU JJICKTPO3aHUTC, TCIIJIO- H
3BYKOH3O0JIIWKU, OrHC3aIlluTC, IIPHU CO3AaHHUH pCIHGHI/Iﬁ JJIA BJIAJKHBIX WU MOKPBIX

MOMEILICHUN, aHTUBAH1aJIbHOM 3aII[UTHI;

- IPUHIMUIIBI ITPOCKTUPOBAHUA CXCMbI HHaHHpOBOQHOﬁ OopraHu3anuvn 3€MCJILHOI'O

y4acTka
npogeccuoHAIbHbIC KOMIIETCHUUM:

OK 1 . BeiOupaTs criocoOsbl perieHus 3aa4 npodheccuoHaNbHON AesTEIbHOCTH,
IPUMEHUTENBHO K PAa3IMYHBIM KOHTEKCTaM.

OK 2. Ocy1iecTBisATh MOUCK, aHATU3 U MHTEPIIPETAIIMI0O UHPOPMAIIUH,
HEOOXOAMMOM 1JIs1 BBINOJIHEHMS 3a/1a4 NPOPECCUOHANBHON AESITEIbHOCTH.

OK 3. IlimannpoBaTh U pean30BBIBATh COOCTBEHHOE MPO(HECCUOHATHHOE U
JMYHOCTHOE Pa3BUTHUE

OK 4. PaboTaTh B KOJUIEKTUBE U KOMaH1€, 3P(HEKTUBHO B3aUMOJEHCTBOBATH C
KOJUIEraMH, PyKOBOJCTBOM, KIMEHTaM

OK 5. OcymiecTBIisITh YCTHYIO M TIUCBMEHHYIO KOMMYHUKAIMIO HA
roCyJapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEW COLMATBHOTO U KYJIBTYPHOIO
KOHTEKCTa

OK 6. [IposBisATh rpa)1aHCKO-NATPUOTHUYECKYIO TO3ULIMIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJCHUE HAa OCHOBE OOIIEUEIOBEYECKUX IEHHOCTEN

OK 7. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIECH Cpefibl, pecypcocOepeKeHHIO,
3¢ (peKTUBHO AEMCTBOBATh B UPE3BBIUANHBIX CUTYALUSAX

OK 9. Mcnonp30BaTh HTHPOPMALIMOHHBIE TEXHOJIOTUHU B TPO(PECCHOHATIBHOMN

ACATCIIBHOCTU.



[IK 1.1. [Togbupate Hanbosiee ONTUMATBHBIC PEIICHHS U3 CTPOUTEIHHBIX

KOHCTPYKIIMI ¥ MaTepuasoB, pa3padaThiBaTh Y3JIbl U JI€TATH KOHCTPYKTHBHBIX

OJICMCHTOB 3I[aHPII>'I )51 coopymeHHﬁ B COOTBCTCTBUH C YCIOBHAMHU OKCILTyaTallu U

Ha3HAYEHUSAMH.
2. HEPEYEHb JJABOPATOPHBIX PABOT.

No [Tnanup
TEM yeMbIe
bl Bup, Hazpanue 9aCEL
1 ¥ KPaTKOE COAEPKAHUE 3aJaHUs Ha

pasn BBITIOJTH

ena €HHue

1 IIpakTuyeckast padora Nel Munepansl 1 UX AMATHOCTUYECKUE 2
CBOWCTBA.

2 IIpakTuyeckast padora Ne2 I3ydyeHne MarmaTu4eCKUX TOPHBIX 2
opoJ1 1o o0pasiam.

3 IIpakTuyeckas padora Ne3 IlocTpoeHre reoIoOru4ecKoro 5
paspesa.

4 IIpakTnyeckas padora Ne4 Peuienre ruiporeosornueckux 3a1ad 2
Hroro: 8




IIpakTuuyeckas padora Nel

MuHepasbl 1 MX JMATHOCTHYECKHE CBOMCTBA.

Heas:

- YCBOEGHUE MOHSITHUS «KMUHEPAI».

- 3HaAKOMCTBO C ANATHOCTUYCCKUMU CBOMCTBAMH MHWHCPAJIIOB U
MPaKTHUYECKUMH PUEMaMU UX JTUArHOCTUKH Ha OCHOBE MOP(OJIOTHHU U

(bu3HYEeCKUX CBOWCTB.

OcHalenue:

- YyeOHas KOJUJIEKLHSI MUHEPATIOB

MeToauka BbINOJHEHHUS PA0OTHI

ITonsiTe 0 MUHEpaIAX.

Panbpiie MuHepasnabl MOHUMAIMCh Oojiee MIMPOKO, YeM cedyac, U K HUM
OPUYUCISUTUCH JIIOOBIE «UCKOMAEMBIE» - PA3IMUHbBIE «3€MJIN», MOUBBI, 0OJOMKHU
TOPHBIX MOPOA, TOp(, KaMEHHBIM yroib, SHTapb, OKAMEHEBIIME OCTATKH
KUBOTHBIX U PacTeHHUi, HEPTh, TPUPOAHBIN ra3. /s HUX TOMycKanoch TBEPIOE,
KHUJIKOE M Jake razoo0pa3Hoe cocTosiHue. B Hacrtosinee Bpemsi, cOriacHO
A.A.T'010BUKOBY, MUHEPAJIOM Ha3bIBAIOT XUMUUECKU U (hu3uiecKu 060CcoOIeHHbIl
6 npocmpancmee  HeOPZAHUYECKUIl npooyKm BPUPOOHOU PUUKO-XUMUUECKOU
peaxkyuu, Haxooawuticsi 8 Kpucmanauyeckom cocmosinuu. K MuHepazam OTHOCST
KpUCTAJNIMYECKHUE Teja 0e3 OrpaHUYeHUs] pa3MepOB MHIUBUIIOB. DTO MOTYT OBITh
KAaK KPUCTAJUIbl BECOM B COTHH U THICSYM KWJIOIPAMMOB, TaK M MeEJbYalIlIne
KPUCTAJUIMYECKNE YaCTULbl KOJUIOMIHO-AMCIIEPCHBIX cucTeM. Eciin B amopdHOM
BEILIECTBE COCTABIAIOIIME €ro aTOMbl, MOHBI M MOJIEKYJbl DPACIOJAraroTcs B
Oeciopsimke (Kak Trpyda KUpNUYEHd U CTPOUTEIBHOTO Mycopa), TO B
KPUCTaJUIMYECKOM BEUIECTBE OHU pACIONIAraloTCsl B CTPOrOM T'€OMETPUYECKOM

IopsAaaKe. Ecnu MpiciieHHO npcaACTaBUTh K&)I(I[BIﬁ 4aTOM MJIM MOH KPUCTAJTLNIMYCCKOTO
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BEILECTBA B BHUJE TOYKM W COECIAMHHUTH HMX YCIOBHBIMHU JIMHHMSIMH, TO IOJIYYUM
OECKOHEYHYI0 T€OMETPUYECKU TMPaBUIbHYIO KPUCHANIUYECKYI0 peuiemKy (CBOIO
TS KaK10ro MUHepaia). [Ipu 3ToM TOUKM COOTBETCTBYIOT Y3/1aM 3TOM pPELIETKH, a
CHJIa XUMHUYECKUX CBSI3€d MEXIYy aTOMaMH WJIM MOHAMM YCJIOBHO OTPa)aeTcs

JUTMHOM COEIMHSIONICH UX JTUHUU (UEM CUIIbHEE CBSI3b — TEM KOPOUE JIUHUSA).

dopma MHUHEPAJIOB.

YHOpsSI0YeHHOCTh BHYTPEHHETO CTPOCHHS KPUCTAUIMYECKUX BEIIECTB
OTpaXkaeTcsi B MPABUIBHOCTH T'E€OMETPUYECKOM (OPMBI  KPHUCTAJIOB —
MUHEPAIbHBIX UHJIUBHUIOB, (DOPMHUPYIOIIUXCS B YCIOBUSAX, KOTJa UX POCTY HUUTO
He mpensTcTByeT. @opMa KpUCTALIOB MOXKET UCMOJIb30BATHCS JUISl TUATHOCTUKHU
MHHEPAJIOB KAK OJHO M3 BAXKHEWIIHNX MX CBOWCTB. B MHpe KpUCTAILUIOB MOTYT
BCTPEUAThCsl KaK MPOCThie TeoMmeTpuueckue (opMbl (KyO, OKTad[p, TETpadJp,
nvpaMmujia, U T.1), TaK 1 KOMOUHAIIMU HECKOJbKUX MPOCThIX (popMm ( Hampumep,
COueTaHue B OJJHOM KpUCTaJUIE TpaHeil KyOa U OKTaspa, MPU3MbI U TUPAMHUJIBI).

Bce kpuctamiel mo ¢opme YHPOIIEHHO MOXHO pa3fesiuTh TaKXke Ha
CJEAYIOIINE OCHOBHBIE THIIBI:

1. M3oMeTpuyHbIE OAMHAKOBO PAa3BUTHIE BO BCEX TPEX HAIPABICHUSIX B
MIPOCTPAHCTBE.

2. YnnuuéHable (OTYETIMBO BBITSIHYTHIE B OJHOM HAlpaBICHUU) —
MIPU3MATUYECKHE, CTOJI0YAThIE, IIeCTOBAThIC, UTOJIbUATHIC.

3. Ymiouénueie (pa3BUThIE MPEUMYIIECTBEHHO B JIBYX HANpPaBICHUSX —
TabNUTYaTHIe, YEHTyHuaThie, TUCTOBATHIE.

Taxxe B KauecTBE JIMarHOCTUYECKOTO MPHU3HAKA MOXKHO HMCIOJIb30BaTh THUI
MUHEpaJIbHOTO arperata — (OpPMBI 3aKOHOMEPHOTO CpaCTaHUsS MHUHEPATbHBIX
UHAUBUIOB. THIl arperata OIpeeNseTcss crnocoooM 00pa3oBaHMs MHUHEpaa, a
YHUCJIO BO3MOXKHBIX CHOCOOOB 00pa3oBaHMs JUIsl KaKIOTO MHUHEPAJIbHOTO BH[IA

OTPaHUYEHO.



du3nveckre CBOMCTBA MUHEPAJIOB

@U3NYECKUMHU  CBOMCTBAMM MHMHEPAJIOB  HA3bIBAKOTCS TE, KOTOPBIE
MPOSIBISIFOTCA B UX (PU3MYECKHX B3aUMOJEUCTBUSX C Pa3IUYHBIMH OOBEKTaMHU.
NMeHHO (Qu3nueckre CBOWCTBA SBISIOTCS BAXHEHIIMMH TUATHOCTUYECKUMHU
IIPU3HAKAMHU MUHEPAJIOB U IOJOKEHBI B OCHOBY MX IPAKTHYECKOTO ONPENEIICHHUS.
Hekoropble u3 HUX MOKHO ONPEIEIUTh JIMIIb B Ja00paTOpHBIX ycioBusx. Ho ectb
Takue (pU3nYecKrue CBOMCTBA, KOTOPBIE JIETKO OMpENEIsieMbIM HEBOOPY>KEHHBIM
rJ1a30M WK MPU MOMOIIM HECI0KHOIO O0OpYAOBaHMS. YMEHHUE MPaBUIBHO HX
OTNIPE/ETATh SBISETCS KIIOYOM K IMPAKTUYECKOMY OINpPEAENCHUI0 OOJBIIMHCTBA
HaunboJiee paclpoCTpaHEHHbIX B IPUPOAe MUHepasioB. K HUM oTHOcATCS:

ONTHYECKHE CBOMCTBA — IPO3PAUYHOCTb, IIBET, LIBET YEPTHI, OIECK;

MEXAHUYECKUE CBOMCTBA — TBEPJOCTh, CHAMHOCTH U U3JIOM, YJIEJIbHBIN BEC,

a TaK)kKe HEKOTOpbIE Ipyrue U3 (PU3M4ecKux CBOWCTB (MAarHUTHOCTb, BKYC,
3amax v T.1.).

Ilpo3paunocms - ciocoOOHOCTh MUHEPAJa MPOIYCKATh CBET. B 3aBUCUMOCTH
OT CTENEHW MPO3PAYHOCTU BCE MHUHEpaNbl JAENATCS Ha 3 Tpynnbl (IpU 3TOM
CJIElyET UMETh B BUY, YTO FPAHUIIBI MEXIAY HUMH YCIIOBHBIE):

1. Ilpospaunvie (CKBO3b MHUHEPAI MOXHO JIETKO BUIETh DPA3IUYHBIE
MPEAMETHI) — TOPHBII XpyCTallb, UCIAHACKUH 1IMAT, TONa3 U Ap.

2. Ilpocseuusarowue unu noaynpospaunsie (CKBO3b MHUHEpal BHJIECH
CBET, HO KOHTYpHI MPEIMETOB YK€ HE pa3IuuyuMbl) — chanepur,
KUHOBAph U Jp.

3. Henpo3paunvle — TUPUT, MAarHETUT, TpaduT U ap.

I]eem. HanbGonee nerko ompenensieMblii BuU3yalbHO Mpu3Hak. Hepeako
MMEHHO OKPACKa SBJISAETCA HACTOJIBKO XAPAKTEPHBIM IIPU3HAKOM MHUHEPAJIA, YTO HE
TOJIBKO ITO3BOJIAET OJJHO3HAYHO OIPEACIIMTH €r0, HO U JAET MPEACTABICHUE O €T0
XUMHYECKOM cocTaBe. Hanpumep, Bce BOIHBIE COJIM MEIU UMEIOT APKUM 3€JIEHBIN
UM cMHAM nBer. He ciy4allHO y BHEpBBIE NPUCTYNUBIIMX K OINPEIEICHUIO
MUHEPAJIOB CTYACHTOB HAOIIOJAETCSl CTPEMIICHHE MOJIb30BATHCA MPU ONPEETICHUH

MUHEpaja TOJbKO €ro OKpacKoH, Kak HambOosee IpocThIM Npu3zHakoM. Ho Takoii
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MOJIXO/ SIBJISIETCSI HEMPABWJIBHBIM, TaK KaK OAWMH M TOT K€ MHUHEpaT HEPEIKO
MOKET MMETh Pa3UYHYI0 OKPacKy B 3aBUCHMOCTH OT IMpuMeced Wi Je()eKToB
CTPOCHMS €ro KpUCTAIMYECKOW pemeTku. Clenyer Takke HMETb B BUIY
BCcTpevaromuiicss wHorma 3¢G@deKT JIOKHOW  OKpacku  (nodexcanocmu),
MOSIBIISIFONIEHCS B pe3ysbTaTe oOpa3oBaHUs Ha TMOBEPXHOCTH MHMHEpaJia TOHKHUX
IJIEHOK JIPYTOro BEHIECTBA, B KOTOPOM TposiBisieTcs 3¢GdeKT uHTepdepeHIuu.
[Ipu TakoM TuIle OKpACKH MbI BUIUM IEPEIUBAIOLIUECS pady’KHbIE I[BeTa (KaK B
nsATHaxX OeH3uHa Ha Bojie). [loaTOMy IBETOM MHHEPAJIOB, KaK JUArHOCTHYECKUM
MIPU3HAKOM, CIEAYET MOJIb30BATHCS C OCTOPOKHOCTHIO.

Ileéem wuepmwvl (usem munepana 6 nopouike). bonee TOCTOSHHBIN U
HAJIC)KHBI IO CPAaBHEHUIO C OKPACKOW CAaMOr0 MHUHEpalia JTHArHOCTUYECKUU
npu3Hak. [[BeT 4epThl B psJie CIyyaeB MOJTHOCTHIO COBIIAJIAET C [IBETOM MHUHEpaia
B oOpasue. Ho oyeHb MHOrve MuHEpalbl B MEIKOPa3APOOJIEHHOM COCTOSHUU
MMEIOT 1[BET, 3HAUUTEJILHO OTJIMYAIONIUNUCS OT €ro 1BeTa B MOHOJIUTE. Tak mUpUT
COJIOMEHHO-KEJIThIN, a B TOHKOPA3APOOIEHHOM COCTOSIHUM — YEPHBIH,

Jis ompeneneHusi 1[BeTa MUHEpalia B MOPOIIKE COBCEM HEOOsA3aTeNIbHO
JIpOOUTH €ro BeCh Ha MEJKHUE 4acTu. JIJis 3TOro JOCTaTOYHO C JITKUM Ha)KUMOM
HECKOJIBKO pa3 MPOBECTH MUHEPAJIOM IO MOBEPXHOCTH CIEIMAIBHON IIACTUHKH
u3 HernmazupoBaHHOro (apdopa (Tak Ha3bIBAEMOMY OWCKBUTY) U OLICHUTH LIBET
nosrydyuBIieiicss 4yeptel. CiemyeT WMETh B BHUIY, YTO MHHEpAJIbl C BBICOKOUH
TBEpAOCThIO (O0Jee 6,5) BOOOIIE HE OCTABIISIIOT OKPALLIEHHOTO CJIe/Ia, & OCTABIISIOT
napanuny Ha ¢apdopooii miactuHke. [[o3ToMy roBOpuTh, K OpUMEPY, O IBETE
YepThl aiMa3a OECCMBICIEHHO.

bneck. BonbIIMHCTBO MUHEPAJIOB C Pa3IMYHON MHTEHCUBHOCTBIO OTPaXKaroT
MaJaloIIMil Ha HUX CBET, TO €CTh 00JamaroT OJIECKOM. XapakTep OJiecKa 3aBHCHUT
OT TOT0, HACKOJBKO CHJIbHO MOBEPXHOCTh MHHEpaja OTpakaeT MaJaloluil CBET,
KaKOBO COOTHOIIEHHE OTPaKEHUs, TOTJIONIEHUS W TPOMYCKaHUs CBETa
MUHEpPAJIOM, KakKk HMEHHO OTpakaeMbli CBET pacceuBaercs. Boiaensior
CJIeAYIOIINE BUIbI OJiecKa:

Memannuueckuii — HaOMUHAET OJIECK MOJIMPOBAHHOTO METAJLIA.
9



THonymemannuyeckuii — 1og00€H METaUIMYECKOMY, HO 0oJiee TyCKJIbIN, Kak
y rpudenst mpocToro KapaHjania.

Anmasnoii  — CWIbHBIA ~ OJecK,  OOYCIIOBJIEHHBIM  HEOJHOKPATHBIM
OTPAKEHUEM  CBE€Ta OT BHYTPEHHHX IIOBEPXHOCTEH  MpO3payHbIX U
MOJTYTIPO3PAaYHbIX MUHEPAJIOB.

CmexisinHblli — TIOBEPXHOCTh MHUHEpaia OJISCTUT Kak CTeKJIo. TakuMm
6eckoM oOnamaer OONBIIMHCTBO (0K0JI0 70%) MPO3pavHbIX U MOIYIPO3PAUHBIX
MUHEPAJIOB.

Ilepramympoguiti — MuHEpan OJECTUT W TIEPEMBAETCS KaK MOBEPXHOCTh
nepiamyTpa wind skemuyra. HaOmiomaercs y mpo3padHbIX U MPOCBEUYHMBAIONIUX
MUHEPAJIOB, UMEIIINX TOHKOE IUIACTHHYaToe cTpoeHue. CBET OJHOBPEMEHHO
OTPa)KAaeTCsl OT MHOXKECTBA MOBEPXHOCTEW BHYTPU MHUHEpaia, B pe3ysibTaTe 4ero
BO3ZHMKAIOT MEPIAMYTPOBBIE «IIEPEITUBBIY.

Lllenxkosucmoiti  — O0YCIIOBJIEH BOJIOKHHCTBIM CTPOCHHEM  MHHEpana,
M03TOMY MUHEpAJIbHBINA arperat OJECTUT U MEePeIUBAeTCs, KaK My4OK IIETKOBBIX
HUTEH.

JKupHviti — IOBEPXHOCTh MHHEpaJa KaXKETCS CMa3aHHOW >KUPOM WU
IIOKPBITOW MAaCIIHUCTOM IUIEHKOW. Bo3HMKaer Torma, Korga IIOBEPXHOCTH
MUHEpaJia MOKPbITA MEJIbUYAUIIIMMU HEPOBHOCTSAMHU, PACCEUBAIOIIMMU OTPaKEHHBIN
CBET HEPAaBHOMEPHO.

Cmonsanon — Oneck, HAIIOMUHAIOIIMN OJECK 3acCTBIBIICH CMOJBI HJIH
I'yJIpoHa. AHaJor XUpHOro Oyiecka JAJii MUHEPAJIOB C TEMHOW OKPAcKOM.

Bockosoii — monymatoBbiii 0y1ecK, HATOMUHAIOUIUI OJIECK MTYETMHOTO BOCKA,
XapaKTEepHBIN IS MPOCBEUMBAIOIIMX MHUHEPAJIOB, PAaBHOMEPHO PacCCEUBAIOIIUX
CBET.

Hakonen, eci MHHEpaJl MPEACTABIEH TOHKOJIMCIEPCHBIMH, 3€MIIMCTHIMHU
Maccamu, TO OH HE OJECTHUT, T.C. ABJISIETCS MATOBBIM (MEJ, KAOJHH, OXpbl). ITO
MIPOUCXOJIUT TTOTOMY, YTO BECh CBET IPU OTPAKEHHUHM PACCEUBAETCS COBEPIIECHHO

paBHOMEpPHO, B pe3yJipTaTe Oecka B OOBIYHOM CMBICIIE CJIOBA HET.
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Teéepoocmb — yCTOMYMBOCTh MUHEPAJIA K LAPANAHUIO. SBIISIETCS OOHUM U3
IJIABHBIX M HAJIEKHBIX JUAarHOCTUYECKHUX IPU3HAKOB MHUHEpanoB. 1lo TBeppoctu
BCE MMHEpalbl YCIOBHO pasaeisitorcs Ha 10 rTpymnm, B COOTBETCTBHUM €

MPEUIOKEHHON aBCTPUMCKUM MuHepanoroM @puapuxom MoocoMm mKaiou
TBepocT. Habop yCIOBHBIX 3TalOHOB TBEPAOCTH, COCTOsIIIMM U3 10 MUHEpAIIOB,
B €ro 4ecTh NOJy4YusJ Ha3BaHue mkajga Mooca (tabn. 1). Munepansl B Hel
noI00paHbl TakuM O00pa3oM, YTO KK/ MOCIENYIOMUA MHUHEpall B HeEH
OCTaBJISICT IlapanvHy Ha mnpeabiaymieM. I[lpudem mnonydaercs yriayOiieHHas
[apanvHa, He HcYe3awuasi Mpu JIErKOM CTHpaHuu nanblueM. OTHOCHUTENbHas
TBEPJIOCTh BBIPAXKAETCA YCJIOBHBIMM eAWMHUIAMH TBEpHoctd ot 1 mo 10,
COOTBETCTBYIOIIIMMU HOMEPY 3TAJIOHHOTO MHUHEpala Imkaisl Mooca (0T camoro
MSITKOTO JI0O CaMOT0 TBEPIOTO).

Ta6mumna 1. lllkanaa TBepaocTu Mooca (¢ JOMOJTHEHUSIMU)

TeepaocTs | Munepas mkaJabl | Bosmoxxknast 3amMmeHna
Mooca
1 Tanbk ['pudens Markoro kapanjaama
2 [Muric Horotb
3 Kanprurt Mennas MoHeTa
4 dmaroopur JKenesHslii rBO311b
5 Anatut Crexiio
6 [ToneBou mmar | CtaibHOE JI€3BHE HOXKA
(opTokiias)
7 KBapn Hanunpank
8 Tonas
9 Kopynn Haxpaunas  Oymara, Opycok g
3aTOYKH HOXKEHN
10 Anma3s AnmaszHasg  nOujodyka A HOI'TEH,
aJIMAa3HbIN CTEKIIOPE3

MI/IHepaJI-G)TaJIOH, KOTOpBIﬁ OCTaBJIACT Ha ApYroM HapanvHy, CUHMTACTCA

6onee TBEpABIM. Eciii MuHEpan ocTaBiseT Ha APYroM MHUHEpase 4epTy (MHIIeT),
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TO OH SIBJSIETCS OoJiee MATKUM. TBEpAOCTh OMpeAensIeMOro MUHEpalia MPUHUMAIOT
IPOMEKYTOYHOM MEXTy TBEPAOCTHIO IBYX MUHEPATIOB-3TAJIOHOB — 00JIee MATKOTO
u Oosiee TBEPAOro MO CPAaBHEHUIO C UCHBITYEMbIM MHHepajoM. Hampumep, ecnu
omnpenenseMblii MUHEpal Laparnaercs: kBapiem (7), a caMm OCTaBJISIET LapanvuHy Ha
nosieBoM mmmate (6), To ero TBepAocTh - 6,5 (wiu 6-7). MuHepanbsl ¢ paBHbBIMU
3HAYEHHUSAMHM TBEPJIOCTH HE LIApaMaroT Ipyr Apyra.

Cnaiinocmo u uznom. CrialHOCTBIO HAa3bIBAETCSl CIIOCOOHOCTh KPHUCTAIIJIOB
packanbiBaThCsl  (pacIIEIUIATBCSA) MO OMNPENEICHHBIM KpUCTAIIOrpapUUeCcKuM
HaIpaBJICHUSM MMapauIeTbHBIM JICHCTBUTENHHO HAOIIOIa€MbIM WU BO3MOXKHBIM
rpaHsM KpHUCTaJlJla, C OOpa30BaHWEM POBHBIX OJIECTSIIUX IUIOCKOCTEH CKOJa.
brieck cmailHbIX TUIOCKOCTEH OCOOEHHO XOpOIIO 3aMETEH B OTPaKEHHOM CBETE,
ecnm oOpasell MOBOpAayMBaTh TOJ Pa3HBIMH yTiaMd K HMCTOYHUKY cCBeTa. B
3aBUCUMOCTH OT TOT'0, HACKOJIBKO JIETKO PACKAIBIBAIOTCS MHUHEpAbl Pa3indyaroT
CJIEAYIONINE CTENEHU COBEPILICHCTBA CIIAMHOCTHU (B MOPSAJIKE YObIBAHMUS):

Becvma coeepuiennas — ciailHOCTh B OJTHOM HAlpaBJIEHUHU, KOTJa MUHEpa
OYEHb JIETKO (MHOI/IA J1aXke pyKaMu) pa3zeliseTcs Ha Bce 0oJiee TOHKUE MIaCTUHKU
Wi TUCTOuYkH. [Ipu 9TOM moy4aroTcst pOBHBIE 3€PKATbHO OJECTSIINE MIIOCKOCTH
CIIAHOCTH.

Cogepuiennas —upu T000M yJaape MOJOTKOM IO MHHeEpaly OH
pacceinaercss Ha OOJOMKH, OTpPAaHUYEHHbIE POBHBIMM IJIOCKOCTAMHU. HepoBHbIe
MOBEPXHOCTHU U3JI0OMa MOJIY4YaloTCsl OYEHb PEJIKO.

Cpeousia —mnpu packajdblBAHUM MHHEpaja C OJMHAKOBOM YacTOTOU
o0pa3yloTcs Kak pOBHbIE CIHalHble TOBEPXHOCTH, TaK W HENpaBUJIbHBIC
MOBEPXHOCTH M3JI0Ma 10 CIIyYalHbIM HAMPABICHUSM.

Hecosepwennas u éecoma necogepuiennas — NpU pacKaJblBAHUM MHUHEpasa
MOJIaBIIAIONIAST YacTh OOJOMKOB OrpaHMYEHA HEMPABUIHBHBIMU HEPOBHBIMH
MOBEPXHOCTSAMU U3JIOMA.

Kpome TOro, cmamHOCTP B KaXJIOM MHUHEpajie MPOSBISETCS MO
OTpeIeIEHHOMY YHCITY HaIllpaBJICeHU: OJJHOMY (CIIO/Ibl), IBYM (ITOJIEBBIE IIIATHI),

TpeM (KaJbLUUT, ranur), yerbipeM ((urooput) mnm mectu (cdanepur). CreneHb
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COBEPIIIEHCTBA CIAWHOCTH 3aBHCHT OT CTPOCHUS KPUCTAUIMYECKOW PpEIIEeTKH
Ka)XJIOT0 MHUHEpaja, Tak KaK pa3pbiB MO HEKOTOPHIM IIOCKOCTSIM 3TON pEelIeTKU
u3-3a Ooyee cnadbIX CBSI3€d MPOMCXOAUT TOpa3lo Jerde, 4em IO JPYruM
HarpaBjieHUsIM. B ciydae OMHAKOBBIX CHJI CIICTUICHHSI MKy aTOMaMH 1O BCEM
HaIlpaBJICHUSAM B KpHUCTAJUIE, CIIAHHOCTh OTCYTCTBYET.

HepoBHasi OBEpXHOCTH, IMOTYYAIOMAsACS MPH PACKAIBIBAHUA MUHEPAJIOB,
HA3bIBACTCA U3A0M.JIpyTUMHU  CIIOBAMU U3IOM — 3MO CHOCOOHOCMb MUHEPAIo8
PACKAIbIBAMbCSA He MOJbKO NO NIOCKOCMAM CNAUHOCIMU, a NO CLONHCHOU HEPOBHOL
nogepxHocmu. Pa3nu4aroT cienyronye BUIbl H3JI0Ma:

Pakosucmuiii — 1oxoxuil Ha BHYTPEHHIOIO MOBEPXHOCTh PAKOBUHBI (KBapII,
xaue10H, oocuauan). C pakOBHCTHIM H3JIOMOM KPEMHSI YeJIOBEK TTO3HAKOMMUJICS B
KaMEHHOM BEKE — BEJb MMEHHO 3TOT THIT M3JIOMA JIA€T TAKHUE OCTPBIC PEKYIIHE
Kpasl.

3ano3ucmulii - HAITOMUHAET MOMEPEYHBIN U3JIOM JPEBECUHBI U CBOMCTBEHEH
BOJIOKHHUCTBHIM MUHEPAJIBHBIM arperataM — (acoect, am(puoO0JIbI)

Kprouxkosamuiti — MOBEPXHOCTh H3JI0Ma Kak Obl TOKpbITA MEJIKUMU
KpIOUoYKaMu (caMopoaHasi Meflb, cepedpo U APyrue KOBKUE METaJUIbI)

3emaucmoiii — MOBEPXHOCTh M3JIOMAa MAaTOBasi M KakK Obl MOKPHITA MEJKOM
MbUTBIO (KAOJIMH)

Poenviti — CBOMCTBEHEH OYEHb MEJKO3EPHUCTBIM arperaraMm, HampuMmep,
SIITMaM.

Cmynenyamulii — BO3SHUKAET Y MUHEPAJIOB C XOPOIIEH CIAHOCTHIO.

Yoenvuwiit 6ec (nnomnocms) — COOTBETCTBYET Macce MUHEpasia B rpaMmax,
3aKJTFOYCHHOM B OJJHOM KyOHMYECKOM CaHTUMETPE ero o0beMa M SBIISICTCS BaXKHBIM
JTMATHOCTUYECKUM TMPU3HAKOM, TaK KakK KOJeOJaeTcsl B MMPOKUX mpeaenax — ot 1,5
(6ypa, mupadbunut) n10 19-21 (30510TO M camoOpoiHas TUIaTUHA). BaxHO HAydUTHCS
XOTsT OBl TIPUOJIM3UTEIIBHO OMPEAENATh YACIbHBIA BEC MHUHEPAIOB, B3BEIIMBAs
KyCOK MHUHEpaja Ha JaJOHHU, YTOOBI pasziuyaTh MUHEPAIIBI je2Kue, cpeoHue,
msicenvie U oueHb msdcenvle. CpeqHUM (TUMIUYHBIM IS TIOAABJISIONIETO

OOJIBIIIMHCTBA MUHEPAJIOB) SIBJISIETCS yACIbHBIN Bec 2,5 — 4.
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Maznumnocms Hekotopele MuHepanbl 00J7alal0T MAarHUTHOCTBIO — T.€.
CHOCOOHBI JIEHCTBOBATh HA MAarHUTHYIO CTPENIKY KoMmIiaca (CHJIbHO OTKJIOHSS €e)
WIN TPUTITUBAIOTCA MAarHUTOM. MarHUTHBIX MHUHEpAJIOB OYEHb MaJlo, MO3TOMY
MAarHUTHOCTh SIBJISIETCS OYEHb BAXKHBIM JHATHOCTUYECKUM IPU3HAKOM, HEPEIKO
MTO3BOJIAKOIIMM Cpa3y YCTAaHOBUTh HA3BaHWE MUHEPAJIA.

B uenom, MOXHO MpeUIOAKUTh TOPSAIOK BBINOJHEHUs padboThl ¢ 00pa3amMu
yueOHON KOJJIEKLIUU:

1. Onpenenuts popmMy MUHEPATILHBIX arperaToB

2. YCTaHOBHUTH CKOJIBKO MHUHEPAJIOB MPUCYTCTBYET B MUHEPAIBHOM
arperare.

JI1st KayKIOr0 MUHEPAJIA ONPEAETUTE:

- ¢opMy BbIACTIEHUI (XOPOIIO OrpaHEeHHbIE KPUCTAUIBI WM ke 3epHa 0e3
YEeTKOM OrpaHku; 1Mo (popme — M30METpUYHbIE, YJITIMHEHHBIE WJIU YIUIOIICHHBIE; B
Cllydya€ XOpOIIO OrPAHEHHBIX JIOCTATOYHO KPYIHBIX KPUCTAUIOB CIIEIYET
nornpoOoBaTh YCTAHOBUTh CUHTOHMIO WJIM TPYIIy CUHIOHUMN, OCHOBHBIE NPOCTHIE
(popmb);

- OITHYECKHE CBOICTBA: 1IBET, 0JIECK, IBET YEPTHI, IPO3PAUYHOCTb;

- XapakTep CHaiHOCTH WM U3JI0Ma;

- TBEPIOCTh C IMOMOILBI0 MHUHEPAIOB-3TAIOHOB MIKadbl Mooca aubo ux
3aMCHUTEIICH;

[locne »TOro HYXHO TOMBITATHCSA ONPEACIUTh MHUHEpPal C T[OMOIIbIO
onpenenurtens.  Kaxaplii  mMuHepan  HEoOXOAMMO  OMNPENENATh  TOJBKO
110 COBOKYRHOCIMU 6CeX NPU3HAKO0E, TIONb3YSICh OIPEACIUTEIIMA MHUHEPAJIOB,
METOJIOM TOCIIE0BATEIbHOIO MCKIIIOUEHHSI 1IeJIbIX TPy MUHEPAJIOB, MPU3HAKU
KOTOPBIX HE COBHAJAIOT C NPHU3HAKAMM OIpPENEIsIeMOro MuHepasia. B mepByro
ouepesb HMCIOJB3YIOTCS CaMbl€ OYEBMJHBIE IPU3HAKW. EcCiiM BO3HHUKIA Takas
HEO0OXOAMMOCTh (KOTJla OIpEACIICHHbIE CBOWMCTBA COBIAJAIOT Y HECKOJIbKHUX
MOX0XUX MHHEPAJIOB) CIEAYET JOMOJIHUTEIBHO OMNPEIEIUTh MPOYHE CBOMCTBA:
MarHuTHOCTh (C TMOMOINIbIO KOMIIaca), 3amax (BKYC), YINPYrocTh; MNpPOBEPUTH,

pearupyer Jidu MUHEpaJl ¢ pa30aBIeHHOM COJITHOM KUCTOTOM U T.I.
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O3HaKOMUBIIUCH C TUATHOCTUYECKUMM CBOMCTBAMU MUHEPAJIOB, CTYJICHTHI
MOJTy4aroT 00pa3iibl U3 y4eOHOW KOJUICKIIMH M OMPEACIISIOT CBOMCTBA MUHEPAJIOB,

IMOCJIC 4YCT0, UCITOJIB3YA OIIPCACIINTCIIb, ANATHOCTUPYIOT MHUHCPAJIBI.

KoHTponbpHBIE BOITPOCHI:
1. Uto Takoe MunHepan?
2. UYem ompenensiercss MNPUHANICKHOCT MHUHEpajla K KOHKPETHOMY
MHHEPATLHOMY BUITY?
3. [lepeuncnure BaxkHelue GU3NUIECKUE CBOMCTBA MUHEPAJIOB.
4. Yto Takoe UBET YEPThl MUHEpAIIA?

5. Yro Takoe cnaitHocTh? Ha3zoBUTe MpUUYMHBI OSIBJICHHS] CIAHHOCTH.

IIpakTueckas padora Ne2

N3yvyenne MarMaTnyecKuX ropHbIX NOPOJ MO 00pa3nam.
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Heasb:
- O6pa3zoBaHre MarMaTMuECKUX TOPHBIX MOPOJI MOPOI.

- 3y4nTh CTPOCHHUE U CBOMCTBA MAarMaTUYECKUX TOPHBIX MMOPOA HOPOJ.

B pe3yJsibTarte CTyIeHT J0/IKEH:
- 3HaTh: HAUMEHOBAHUE MarMaTUYECKUX TOPHBIX TTOPOJ

- YMeTh : ONPEAeNATh HAMMEHOBAHHE MOPOJI, KHCIOTHOCTh, CTPYKTYPY, TEKCTYPY

Iopsanok Benenusi padorbi: CTyneHTy npesaraTcs 3-4 o6pasia
MarMaTH4ecKux ropHax nopoja. Heo6xoamumo onpenenuts HAMMEHOBAHUE MTOPO/IBI,

KUCJIOTHOCTb, CTPYKTYPY, TEKCTYPY.

MeToauka BbINOJHEHHUS PA0OTHI

Maemamuyeckue 2oprvle nopodst 00pa3yrOTCs U3 PaCIUIABOB MarMbl IIPH €€

OCTBIBAHHNH BHYTPH 3€MHOU KOPHBI U Ha €€ ITOBCPXHOCTH. B 3aBucumocTu ot

yCIJIOBU 00pa30BaHUs OHU MOAPA3ACIIAIOTCS Ha UHMPY3UBHbLE (21YOUHHbLE) U

aghhyzusnvle (uznusuiuecss). OCHOBHBIMHU JUATHOCTUYECKUMH TTOKA3aTEIAMU

MarMaTUu4CCKUX I'OPHBIX IIOPOA ABJIAIOTCA KUCTIOMHOCHIb, MuHepa]lOZMI{GCKMIZ

cocmas, cmpyKmypd, mekcmypd, Vciosus 00pa3o8anusl.

Kucromnocms. Marmatuueckue TOpHbIE TOPOIBI MTOAPA3ICIIAIOT 110 COACPKAHUIO
nByokucu kpemuus SiO, Ha yJabTpakucibie noposl (6onee 75%), kuciele (0T 75
10 65%), cpeanue (ot 65 10 52%), ocHoBHBIE (52 10 40%), yIBTPAaOCHOBHbBIE
(menee 40%).

Cmpykmypa. CTpoeHHe OPOIbl, 00yCIOBICHHOE (POPMOIA, BEJIMUUHOM,

KOJIMYECTBEHHBIM COOTHOLIEHUEM CJAararmllnX NOpoay MUHepanoB. Paznuyaror
HNOJHOKPUCTAININYECKYI0, TOP(YUPOBYIO U CTEKIOBATYIO CTPYKTYPHI.

Texcmypa. CrioxeHne rOpHOU IMOPOBI, XapaKTEPU3YEMOE MPOCTPAHCTBEHHBIM
pacmoIoKEeHNUEM COCTaBHBIX YacTeil MOpo/bl B ee o0beme. B MarmaTuueckux
NOPOJIax BBIAEISAIOT CIEAYIOUINE TEKCTYPbI: MACCUBHYIO C TIPUCYILIUM €

PABHOMEPHBIM PACIIOJI0KEHUEM MUHEPATIOB, WlaKosyo (IPU HATUYUU
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KaBEPH), MuHOaneguoHyio (Ipy HATUYUHU TIOJIOCTEN OBAIbHON (hOPMBI,

3aIIOJIHCHHBIX BCIIICCTBOM MHOI'O COCTaBa, YCM

opoJia), QaroudarbHyo WId meky4yro (MUHEpaIbl PacloioKeHbl TaK, OyITO Obl

OHM OBLIM 3aXBa4YCHBI TCUCHHUEM ).

1. Kucneie nopozsl.
I panumul. OCHOBHOW NMPEICTaBUTENb UHTPY3UBHBIX MATMATHUYECKUX KUCIIBIX
ropHbIXx opoj. CTpyKTypa UX MOJHOKPUCTAIIINYECKAsi, TEKCTypa MacCHBHas, B
COCTaBe MPe0OIIaatoT MOJIEBBIC MITIATHI (OPTOKJIIA3, IIATMOKIIA3bl), KBAPII, B
MEHBIIIEH Mepe TEeMHbIE MUHEpaJIbl (OUOTHUT, poroBas oomanka). Okpacka MmojaeBbIX
IITIATOB OMPEACIISIET I[BET FPAHUTOB OT CBETIO-CEPOro /10 TEMHO-CEPOTO U OT
PO30BOTO JI0 KpacHOTO. BpeMenHoe comnpotuienue cxatuto 120...200 MITa.
['paHuTHI OYEHB pacpOCTpaHEHBI, 001a4al0T BBICOKUMU TEXHUUYECKUMU
MOKa3aTesIMU U IIUPOKO UCIIOJIB3YIOTCS B CTPOUTENLCTBE B BUJIE 1IeOHS, OyTa,
IUTUT, CTyTI€HEH, MPUMEHSIOTCS JJ11 BO3BEACHUS KOJIOHH, 00E€TUCKOB, TAMATHUKOB,
B KQ4eCTBE OOJIMIIOBOK.

Ksapuyesvie nopgupul u runapumsi. P dy3vuBHBIC TOPOABI, 00pA30BAHHBIE B

pe3yibTaTe U3MUSHUS KUCIION MarMbl Ha MOBEpXHOCTh. KBapiieBbie mopdupsl
coJiepKaT MepeKpUCTaUIM3UPOBAHHOE CTEKIIO, CTPYKTYpa UX NOop(HupoBasi.
JIunapuTel COCTOAT B OCHOBHOM W3 CTEKJIOBATOW MACCHI, BKITFOYAKOIIEH
nmopGUPOBUIHBIE BKPATUICHHUKH KPUCTAUIOB CUJIMKATOB, UMEIOT B OOJIBIITMHCTBE
CBETIIYIO OKPACKY, HEPEAKO B HUX €CTh MyCTOThl — KaBEpHBIL. JInmaputel
yHOTPEOIAIOTCS AJI MOKPBITHS TOPOT U CTPOUTENIbHBIX IIEJIEH.

Obcuduan (ByITKaHUYECKOE CTEKII0) U nem3a. OOpazyroTcs Mpu 04eHb OBICTPOM
OCTBIBAHUM KHUCJIOH JIaBbI. JIJIs MEM3bI XapaKTepHO HATMYNE OOIBIIOTO
KOJIMYECTBA 3aMKHYTBIX IOP, BCIEJCTBUE YETO TUIOTHOCTH €€ ObIBAET HACTOJIBKO
MaJioi, YTO OHA HE TOHET B BOJIE; UCIOJIb3YETCs Kak aOpa3uBHbBINA MaTepHuall, B
KauecTBe (PHIIBTPOB M HATIOIHUTEIS JITKUX OCTOHOB.

2. CpenHue opoasl.
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Cuenumelt. I'myOuHHAsE CpeIHSIS TIOPO/IA, COCTOSIIAS U3 OPTOKIIa3a (Wiu
MUKPOKJIMHA), IJIATHOKJIa30B U TEMHBIX MUHEPAJIOB (OMOTHUTA MIIH POTOBOM
oOmanku). CTpyKTypa MOJTHOKPUCTAIIIMYECKAs, TEKCTypa MaccuBHas. L[BeT
00b19HO TeMHBIH. [10100HO TpaHKUTaM, UCTIOJIB3YIOTCSI B CTPOUTEITHLCTBE.

W3nuBmmMucs aHaloraMy CUEHUTOB SIBIISIFOTCSL OPMOKIA3068ble NOpQPUpbl U

mpaxumsl. CTpyKTypa ux nophuponasi, TEKCTypa — MaccuBHas1. Opmokiazosbie

nopg@upsl UMEIOT TEMHYIO OKPACKy, mMpaxumsl — CBETIYI0. TpaxuThbl
UCIIOJIb3YIOTCSl KaK KUCIIOTOYIIOPHBIA MaTepua.

[Huopumet. I'myOMHHBIE CpEAHUE TIOPOJIBI, COCTOSIIINE W3 CPEIHETO IUIarnoKia3a u
poroBoit ooManku. CTpyKTypa nodHokpucTandeckas. Okpacka cepas,
3€JIEHOBATO-CEPast O TEMHO-CEPON U YepHOU. Mcronp3yeTcs, Kak U TpaHuT, B
CTPOUTEIICTBE.

W3nuBmrMucs aHaIOraMu IMOPUTOB SBIISIIOTCS HOp@dupumol N anoe3umbi.

Oxkpacka ux cepasi 1 TeMHO-3esieHasi. CTpykrypa nopdupoas. Mcnonb3yrores B
CTPOUTEINIBCTBE, & AHJE3UThl — U B KAUECTBE KUCJIOTOYIOPHOTO MaTepuaia.

3. OCHOBHBIE IOPO/IBI.
Lab6po. uTpy3uBHas TOpoAa, COCTOUT M3 OCHOBHBIX IJIAaTMOKIJIA30B U I[BETHBIX
MuHepanoB. CTpyKTypa MOJHOKpHCTaJUIMYECKasi, TEKCTypa MaccuBHasd. Okpacka
cepasi, 3eieHoBaras, 4epHas. OTiau4aercss 3HAYUTENBHOW IMPOYHOCTHIO;
conpoTtuBiieHue cxkartuto B cpeaHeM pasusiercss 200...280 MIla. [Ipu nonupoBke
MpuoOpeTaeT KpacuBbli OTTEHOK. [IIMpOKO MCMOIB3yeTCsl Kak OOJMUIIOBOYHBINA U
JIEKOPATUBHBIN MaTepHall.
{uabasel. IpeBusis >¢dy3uBHas ocHoBHas mopojaa. COCTOMT U3 OCHOBHOTO
MOJICBOTO IITIaTa, aBruUTa WKW poroBoil oOmaHku. CTpyKTypa MEJIKO- H
CKpBITOKpUCTa/uIndeckas. [[BeT oT TeMHO-3eneHoro 10 yepHoro. OueHb mpoydHast
nopoja. Xopouo MOJUPYETCS U UCIOJBb3YyETCA ISl MOJAENIOK, YKPAIllEHH U Kak
OpycuaTtka.
bazanemei. OTHOCUTENBHO MoJ10/1as s dy3uBHAS OCHOBHas
MEJIKOKPUCTAJUIMYECKAsA, YacTO CTEKJIOBATas MOpOJa YEPHOro IIBETa, OYEHb

IUIOTHAA, XOPOHIO ITPOTUBOCTOAIIAA ITPOLECCAM BBLIBECTPUBAHUS. DT10 HamboJjee
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pacrpocTpaHeHHas MNOopoAa MarMaTU4YecKoro mpoucxoxaeHus (okono 44% ot
o0IIero KOJIMYECTBA MarMaTH4eCKUX Nopoja). ba3anbTel SBIAIOTCS XOPOLIMM
CTpOUTENbHBIM  MaTepuanoMm. IlmaBrneHbli  0a3anbT, MOJyYaeMbld U3
€CTECTBEHHOI'0, 00JIalaéT BBICOKUMU MEXaHUYECKHUMH, OJJIEKTPUUYECKUMHU H
XUMUYECKUMU CBOMCTBAMM M MPUMEHSIETCS IPU U3TOTOBJICHUH KUCIOTOYHIOPHOU U
XUMHUYECKON amnmaparypbl, 3JEKTPOU30JATOPOB M B KAyeCTBE OOIMIIOBOYHOTO
Marepuarna.

Bynikanuueckue mygoi. Peixible NpOAyKThl BYJKAHUYECKUX H3BepkKeHUU. Jlerko

pa3palaThIBatOTCs, OTJIMYAIOTCS KPYMHON MOPUCTOCTHIO M MaJION IUIOTHOCTBIO.
IIMpOKO MCHOJIB3YIOTCS B CTPOUTEIBCTBE KAaK CTEHOBOW MaTepHall, B KauyeCTBE
100aBOK K LEMEHTHhIM Marepuanam (IyLIOoJaHbl, TPACChl, M€M3a) U B JIPYrUX
OTpacsiX MPOMBIIIIEHHOCTH CTPOUTEIBHBIX MAaTEPUAJIOB.

4. YIIbTpaOCHOBHBIE MIOPO/BI.

Llupoxkcenumel — KpYNHOKPUCTAIUIMYECKAs] TOpOAA C IUIOTHOM MAacCHUBHOM

TeKCTypoi. MuHepanornueckuii coctaB: aBrut - 60...70%, omuBun — 30...40%,
pyziHble MUHEpasibl 1 Jip. OKpacka 3eJIeHOBaTO-cepasi, YepHasl.

Llepudomumul — METKOKPUCTATUTHYECKAS nopoja v MaCCUBHOM

TeKcTypoi. Munepanorudeckuii cocras: aBrut - 40...50%, omuBun — 50...60%.
Oxpacka TeMHasl 10 YEpHOIl, HHOT/1a 3€JICHOBATAs.

[{yHumoel — MEJIKOKPUCTAJUTMYECKast nopoja c MacCCHUBHOM
TeKCTypor. MuHepanorndyeckuii coctan: ouBUH — 80...90%., XpOMUT, MarHeTur.
Okpacka TeMHasi )KeJITO-3€JICHas.

B xypnaine nabopaTopHbIX pabOT JaTh OMHCAHHE AUATHOCTHUYECKUX IMOKa3aTese
U YCTAaHOBUTHh HAMMEHOBaHUE 0OpPa3Il0B MarMaTUYECKUX TOpHBIX mopoji. Ilpumep
odopMIIEeHUSI MaTEPUAIIOB PabOTHI MpecTaBieH B Tab. 2.1.

Taomuna 1.1

Marmarnueckue ropHbI€ ITOPOIbI

Haumeno | Munepanor | Ctpykrypa Tekcrypa Kucnorno | Ycnosus

BaHUE NYECKHM ctb  Si0,, | oOpa3zoBaHus
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COCTaB

%

Kucneie IMopoabl

I'panur

Jlunaput

O60cunuan

Kgap,
ITOJIEBEIE
IIIIaTEI,
OHOTHT,

poroBast

oomanka u | CrekaoBaras

Ap.

[TonHnokpucrain | MaccuBHas

qyeckas

[Mopduposas MaccuBHas
MaccuBHas

65...75

WNutpy3uBHas

nopoja

Db dy3uBHas

mopo/ia

D¢ dy3uBHas

nopoza

IIpakTnueckas padora Ne 3

IMocTpoeHue reo10rn4ecKoro paspesa.
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Hean:

- IIpuoOpeTeHne HaBBIKOB MOCTPOEHUS I€0JIOTUYECKOTO pa3pesa Mo 3aJaHHON
JIVHHH.

- 3aKpeIUieHuEe HABBIKOB YTEHUSI T€OJIOTUYECKUX KapT.

Y4eOHbIi MaTepHUaJl.

- YuyeOHbIE TCOIOTUYCCKHE KapThl KPYITHOT'O Maciirada.

MeToauKka BbINOJHEHUS PA0OTHI

[Ipu pemeHny pa3IMIHBIX UCCICTOBATENBCKUX M MPAKTHYECKUX 3a1a9 HEPEIKO
BO3HHMKAET HEOOXOIUMOCTh MTOCTPOUTH TI0 TEOJIOTHUECKON KapTe Te€OIOTUUECKHMA
pa3pe3 B BEPTUKAIBHOM MIOCKOCTH. DTO HECIOKHO C/IeTaTh, OCHOBBIBAsCH Ha
M300paKCHUH T€OJIOTHUECKON CUTYaIlMU B TOPU30HTAITBHOM IJIOCKOCTH (HA KapTe
WJIU TUIaHe).

YepTéx, HA KOTOPOM T€OJIOTHYECKOE CTPOCHUE N300pakaeTcs B BEPTUKATHHON

TJIOCKOCTH, HAa3bIBAETCS 2eoi0cuueckum paspezom (puc. 46).

G, bs+km D, ff#d

Pucynox 46. ®parMeHT pa3pesa K reoJIorHueckoi KapTe
[TocTpoenue pazpe3a ya00HO BBITOIHITH Ha IUCTE OyMaru ¢ MUJUTMMETPOBOM
pa3MeTKol (MUJITUMETPOBKE).
Bnonp BepxHero kpast 1ucta MUWIJIMMETPOBKU OTKJIAbIBAETCS TOPU30HTAIbHAS
Oa3ucHas JUHUS, 1JIMHA KOTOPOH COOTBETCTBYET JUIMHE JIMHUU pa3pe3a B

MacmrTabe kapTel. K e€ HaualbHOM ¥ KOHEYHOM TOYKaM ITPOBOIATCS
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IIEPIICHIUKYJISPbl — BEPTUKAJIBHBIC JIMHUM, HA KOTOPBIX OTKJIAABIBAIOTCS OTMETKHU
BBICOT. Kak npasuno, ebiouparomcsi 00OUHaKos8wlli 20pU30HMAIbHbIU U
8EPMUKATbHBIN MACUMADbBL, HO NPU 20PUBOHMATLHOM U OY€Hb NOJI020M 3a71e2aHUU
20pHBIX NOPOO, GEPMUKATILHBI MACUUMAO 00bIYHO 8bIOUPAENICS 8 HECKONLKO PA3
KpYHnHee 20pU30HMAaIbHO20 (34 UCKTIOYEHUEM 2OPHBIX PALIOHO8 C CUTbHO
pacyneHénnvim penrveghom). Jlnana3oH mKaibl BBICOT BEIOUPAETCS UCXOJIS U3
MUHUMAJIbHBIX 1 MAaKCUMAJIBHBIX 3HAYEHUI BBICOTHBIX OTMETOK I10 JIUHUU
npodusisa. Takum 006pa3om, co3aércss OMHapHasi cucTemMa NpsMOYTOJIbHBIX
KOOpJMHAT, B KOTOPOU MOJIOKEHUE KaXA0H TOUKHU pebeda orpenesseTcs
[IEPECEYCHUEM JIBYX JIMHUU: IIEpBasi COOTBETCTBYET €€ MECTY Ha TOPU30HTAJIbHOU
TUHUYU Tpoduiis, Bropast — abcomoTHOM BbicoTe. [lonyuuBimecs Touku
COEUHSIOTCS TUIABHOM JINHUEH, U30THYTOM MO0 KHU3Y (B IOJIMHAX PEK U PYUbEB,
KOTJIOBHHAX) WM KBEepXY (Ha BO3BBIIIEHHBIX yyacTKax). [lomydyeHHas nunus
ABJISIETCS] TUTICOMETPUUECKUM NPO(HUIIEM MECTHOCTH 1O BHIOPAaHHOM JIMHUU
(ImHUMEH, oTpaxatroniel HepoBHOCTH penbeda). OObEeKTbl MECTHOCTH, UMEIOIINE
cOOCTBEHHbIE HAa3BaHUS (TOPbI, XOJIMBI, PEKU, PYUYbH U T.JI.) TOJMUCHIBAIOTCS
CBepXy Haj JIuHuen npodwis. [lanee, kpail TucTa MIUTUMETPOBKU
NPUKIIABIBAETCS HA KapTe K BIOpaHHOM JTMHUM pa3pe3a. Baoabs Hero Ha TMHUU
TUIICOMETPUYECKOTO MPOPHIISI KOPOTKUMHU IITPUXAMHU MTPOCTHIM MATKUM
KapaHJaloM OTMEUYAarOTCsl BCE MECTa NIEPECEUYEHNs JINHUM pas3pesa ¢
re0JIOTMYECKUMU TPaHHULAMU, a TAK)KE BCE Pa3pbIBHBIE HAPYIICHUS, OCU
CUHKJIMHAJIBHBIX U aHTUKJIMHAJIBHBIX CTPYKTYp. ONpenenstoTcss 3J1EMEHTHI
3aJIeraHusl KaKa0ro ¢j0s (TO €CTh OIpeesieTcs B KAKOM HaIllpaBICHUU U IO
KaKuM yriioM oH najaaet). C nmoMoIbio TpaHCIIOPTUPA U JTUHEHKH OTKJIaAbIBAIOTCS
COOTBETCTBYIOIIME YIJIbl U BCE I'PAHULIBI IPOJOJIKAOTCS BHU3 10 ONPEIEICHHON
IperoiaBaTesieM rIyOrMHbl OCTPOEHUS JAHHOTO pa3pe3a (OHa MOXKET ObITh
Pa3JINYHOM B 3aBUCUMOCTH OT CJIOKHOCTH I'€0JIOTHYECKOIO CTPOEHHUSI Y4acTKa U
XapakTepa 3aJIeraHusl TOPHBIX MOPOA). 3aTEM aKKYpaTHO M YETKO MOANHUCHIBAIOTCS
BCE€ I€0JIOTUYECKHE UHJIEKCHI (B TTOJIHOM COOTBETCTBUH C KapTOM) U MOJISl OPOJ

3aKpamrBarOTCA OIBCTHBIMHA KapaHJallaMH B COOTBETCTBHUHA C UX BO3PACTOM (I[J'I)I
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CTpaTU(UIUPOBAHHBIX MOAPA3AETICHHI), TMO0 COCTABOM (JIs1 HUHTPY3UBHBIX
oOpa3oBaHuii). JINTOIOrHYECKU COCTaB KaXK0TO MOPA3ICICHHs 0TOOpaXKkaeTcs
npu noMouu kpana. [Ipu 3Tom, B KauecTBe 00pas3La, CTyA€HThI HCIOIb3YIOT
[BETHYIO T'€OXPOHOJIOTMYECKYIO KAy W TaOJIMILy YCIOBHBIX 3HAKOB IS
n300paxkeHust HauboJiee paclpoCTpPaHEHHBIX TOPHBIX MOpo1. Ham yepTesxxom
MOANKCHIBAETCS 3aroioBok («I'eonornueckuii pazpes no nuHun A — by), a Takxke

YKa3bIBAIOTCS 3HAUEHUS TOPU30HTAILHOTO U BEPTUKAIBLHOTO MaciTaboB (puc. 47).

l'eonornueckasn kapra
Macwrrad 1:25 000

[ eonnornueckmuii pa3pes
no aunnu Ak

Macrabwei: ropuzonTanshsiii 1:25 000
peprikanbHbii 1:25 000

Pucynoxk 47. @parMeHT reoJIorH4ecKoil KapThl U pa3pe3 1o JuHuu A-b
3amanus. CTyZJEHTHI CAMOCTOSITEIBHO CTPOST F€0JOTUYECKUE Pa3pe3bl 10 JIUHUH,
YKa3aHHOM IPETOIaBaTeIEM.

Odopmiaenune padoTel. Bes paboTa o MocTpoeHUIO reoJI0ruueckoro paspesa
oopMIIsieTCsl Ha OTJIEIBLHOM JINCTE MUJUIMMETPOBOM OyMaru M pa3pesbl CAI0TCS
MPETOIaBATEIO 1JIsl TPOBEPKU

KonTpoJubHbIe BOnpockI:

1. Kak onpenenuTs ropu3oHTaIbHBINA MacTad paszpesa

2. Kak nzo6paxaercs peiabedh MECTHOCTH Ha I€0JIOTHYECKOM paspese
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3. Kak Ha pazpese n300pakaroTcsi 0CaI0YHbIE TOPHBIE TOPO/IBI
4. Kak Ha TeoJIOTHYecKOM pa3pe3e n300pakaroTCcsi MHTPY3UBHBIE TOPHBIE TTOPOJIbI

5. Ilepeuncnuth NOPSIAOK JAEUCTBUM IPU MTOCTPOEHUH T€OJIOTUYECKOTO pa3pesa

IIpakTuueckas padora Ne 4
PenieHune ruiporeo1oru4ecKux 3aaay

Hean:
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= HAYYHUTCA BBIIIOJIIHATL paCUYCT THAPOIrCOJIOrHYCCKUX 3a1a4

MeToauKa BbINIOJHEHUS
Fnz{poreo.ﬂornquKne TCPMHUHBI 1 NIAPaAMETPbI

[Ipu pelieHnn TUAPOreoIOrHYecKuX 3a7a4 MPUXOJUTCS OIIEPUPOBAThH
pa3IMYHBIMHU TEPMUHAMU U nlapameTpami. [Ipexae Bcero, 3To kacaercs
IPYHTOB, CIIOCOOHBIX MPOIMYCKaTh Yepe3 ceOst BOLY, U TPYHTOB,

mperpaxaaromux 1myTb BOAC.

Booonponuyaemocms - 370 CHOCOOHOCTH TPYHTOB, TIPU HATMYUU B HUX TI0D,
TPEUIMH U T. J., TPOIYyCKaTh uepe3 cedsi Boay moj JaeicTBrueM Haropa. Cioun
TOPHBIX IOPOJ, COAEPKALIUE BOAY, U CLIOCOOHBIE MTPOITYCKATh €€ CKBO3b
CBOIO TOJIILY, Ha3bIBAIOT 6000HOCHBIMU(PUC.YHOK 1). DTO XapaKTepHO st

PBIXJIBIX (necok, epasutl, cynecb) U TPEUIMHOBATHIX TOPOJ.

Crou TOpHBIX TMOPO/T, PETISITCTBYIOIIKE IBIKCHHUIO TIOJI3EMHBIX BOJT
(ckanvbHvie nopoovl bez mpewut, 2IuHa),

HAa3bIBAIOT 6000HENPOHUUAEMBIMU VTN 8000ynopHbIMU (PUC.YHOK 1).

e R S e s ee - -] PRINTIRIE CYXHE FPYHTEI]

T T T | pRINIBIE RONOHACKIEHHEBIE FPYHTEI;

rpyﬁooﬁ.ﬂomomte BONOHACKBICHHLBIC FPpYHILI

EOXOYTIOPHEIE TPYHTEI

_— e .. .| rpaHHIIA BOMOHOCHOI0 H BOJONXTIOPHOI O CJIOH.

Pucynox 1 YcnoBHble 0003HAYEHHS B THIPOTEOJIOTMYECKUX CXEMax

YpoBeHb, KOTOPOTO JOCTUTAET BOAA B TPYHTax (BEpXHsiA rpaHULIA

BOJIOHOCHOTO CJI0s1) Ha3bIBACTCS ypo8HeM 2pYHmMo6bix 600 (YI'B).
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Paccrosinne oT BepxHel rpaHullbl (adCcoromHoi OMMEmKU KPO6au)

BOJIOYIIOPA — @.0.K.68. 1O YPOBHS IPYHTOBBIX

BoJ (H)Ha3bIBACTCS MOUWLHOCHBIO 6000HOCHO20 NIACHA.

HOI[BCMHBIG BOJbI B OOJILIITMHCTBE CJIydacB MCHAIOT CBOE MOJIOKECHUE B

MPOCTPAHCTBE C TEUEHUEM BpEMEHU. [[BUKEHNE TOA3EMHBIX BOJ B

BOJOHOCHBIX CJIOAX, TOPU30OHTAX WJIM IIJIACTax HA3bIBACTCA ¢uﬂbmpauueﬁ .

C‘II/ITaCTCH, 4To IIpHu q)HHLTpaIII/II/I ABUIKCHHUC BOJBI ITPOUCXOOUT ITPH ITOJITHOM

3allOJTHEHUM TIOP U, TPEIIUH BOJIOM.

I[BI/I)KGHI/IG HAaYMHACTCA, €CJIM B PA3HBIX 4aCTAX BOJOHOCHOI'O Il IaCTa

Ha6JIIOI[aIOTC${ Pa3JINYHbIC YPOBHHU BOABI, ITPHU 9TOM OHA ABHIKCTCA OT MCECT C

OOJBIIUM YPOBHEM (Hanopom) — H; k mectaMm ¢ MEHBIITUM

HariopoMm H, (pUCYHOK 2).

I 1l

—— = - - - - - pE -
x el e e e e e e er——— ——__——._m_

I = % “'. el e e e il e __ h’_ .
P Fd rd ; rd i rd

ir

=TT BT T T D | K BT
R Wl et B Y ; el - - yam
* % e Fy] - - o) i Bl z
S Sl T Tl S o A

Pucynok 2 Cxema pacu€ra ruJipaBInuyecKoro ykjioHa

Yem Oounbie paznocts HanopoB AH = H;— H, , Tem ObICTpee BoJa

nBukeTcsi. OTHOIIEHUE Pa3HOCTH HAMOPOB K JIJIMHE MYyTH, IPOIAEHHOTO
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MOA3€MHBIMU BOJaMU B BOJIOHOCHOM Iacte (AH : L),
Ha3bIBACTCA 2UOPABAUUECKUM YKIOHOM VI 2UOPABAUYECKUM

epaouenmonm (J).

Macca aBuxymencs Boabl co3/1aeT (GUIbTPAMOHHbBIN TOTOK. [IpuHATO

BBIJICTISITH Pa3IMYHBIC BUIBI IBIKEHUS TIOJI3€MHBIX BOJ:
a) Mo CTaOMJIBHOCTU NapaMeTPOB

* ycmaHnoeuguieeca NBUKEHUE XapaKTepU3yeTCsl TEM, YTO BCE AIIEMEHTHI
(UIBTPAIIMOHHOTO MOTOKA (HampaBjIeHUEe, CKOPOCTh, PACXO U Jp.)
MPAKTUYECKU HE U3MEHSIOTCS BO BpeMeHU. He3HaunTenbHble N3MEHEHHS HE

YUYUTBIBAIOT,

* HeyCmanosusuieecs BIKEHUE TOA3EMHBIX BOJI OTIIUYAETCS TEM, YTO €ro
OCHOBHBIE DJIEMEHTHI U3MEHSIIOTCS HE TOJIBKO B 3aBUCUMOCTH OT KOOPJIMHAT
MPOCTPAHCTBA, HO M OT BPEMEHHU. ITO BBI3BAHO PA3IMYHBIMHU €CTECTBEHHBIMHU
Y UCKYCCTBEHHBIMH (DAKTOPAMHU (3ACYULTUBDLL NEPUOD, PAOOMbBL NO OMKAYKE

600bl U Op.).
0) 10 HAJIMYUIO Haropa

* 0e3HanopHble TOTOKU UMEIOT CBOOOIHYIO TOBEPXHOCTh, IBUKEHUE BOJIbI B
HUX IIPOUCXOAUT MO IEUCTBUEM CHIIBI TsKeCTU. OHU XapaKTEPU3YIOTCS
HEJIOCTATOYHBIM 3aIIOJIHEHUEM BOJIOM MOMEPEYHOTO CEUEHUSI BOJOHOCHOTO

IJ1acTa;

* B HANOPHbBIX TIOTOKAX JBM)KECHUE TPOUCXOUT KaK MO IEUCTBUEM CHUJIBI
TSYKECTH, TAK U 34 CUET YIPYTUX CBOWCTB BOJbI U BOJOHOCHBIX TOPHBIX
nopoa. OHM OTVIMYAOTCSI MOJIHBIM 3aII0JIHEHUEM BOJIOM MOIIEPEYHOIO

CCUCHMA I1JIacCTa,

* B pAJie CITy4aeB BbIICISAIOT HANOPHO-0e3HanopHble TIOTOKU (IIPU OTKAYKe
BOJIbl U3 CKBAXHWH, €CJIU NTb€30METPUUECKUN YPOBEHDb OITYCKAETCSl HUKE

KPOBJIM HAIIOPHOT'O BOAOHOCHOI'O I'OPHU30HTA,

B) 110 XapaKTEPy JIBUKEHUS
27



- IAMUHAPHOe NBUKEHUE — CTPYWUKHU BOJIBI TIEPEIBUTAIOTCS 0€3 3aBUXPEHUS,

napajijiesIbHO JAPYT APYTY C HEOOIBIIUMH CKOPOCTSIMU. Takoe IBMKEHHE

Ha3bIBAETCA MMAPAIETBHOCTPYHYATHIM, OHO FOCIIOJCTBYET B 3€MHOM KOPE;

* mypoOyienmHoe IBWXCHUE BUXPEOOpa3HOe, OHO OTJIMYACTCSI BBICOKOM

CKOPOCTBIO, IYJIbCALIUEN U TIEPEMEIIMBAHUEM OTICJIBHBIX CTPYU BOJIBI.

Pa3znen rugporeonoruu, U3yvarouiuii 3aKOHOMEPHOCTH JBUKECHHUS

ITOI3€MHBIX BOJI, HA3bIBACTCSI OUHAMUKOU NOO3EMHBIX 600. 3aKOHBI

ABWIKCHUS ITOA3CMHBIX BOJ MCITOJIB3YIOTCS IIPU THAPOTrCOJTOTHICCKUX

pacuérax BOJ03a00pOB, JPEHAXKEH, IS ONpeIeTISHHs 3aI1acOB MOI3EMHBIX

BOJI U T.J.

BaxHOU XapaKTEPUCTUKON IMOTOKA SIBISAETCA CKOPOCTh. Ho 11t onpenenenus

CKOPOCTH JABUKCHUA I'PYHTOBOTO ITIOTOKA HC NOCTATOYHO TOJIBKO BCJIMYHH,

XapaKTepU3yIOIIMX BOJOHOCHBIHN miiact. Heo6xoauMo UMeTh CBEIEHUS O

BOJIHBIX CBOMCTBAX FOPHBIX MOPOJ, COCTABISAIOIINX BOJIOHOCHBIN CIIOH, a

UMEHHO O Kodgppuuyuenme punompayuu (K;) . Ero BeJimauHa MoxeT

OBITH MOJTy4eHa Pa3HbIMH CNIOCOOAMMU:

a) ITOJICBBIMHU MCTOAAMM C IIOMOIIBIO OIIBITHBIX OTKAYCK N HAaJIMBOB BOABI B

TOpPHBIE BBIPAOOTKHU. DTH METO/IbI HanOOJIee IOCTOBEPHBI, HO TPYIOEMKH U

JTOPOTH;

0) 1abopaTOPHBIMU METOIaMU, OCHOBAaHHBIMU Ha N3YYEHUU CKOPOCTH

JBIKEHUS BOJIBI Uepe3 o0pasel] rpyHTa, HalpuMep, Py MOMOIIU TPYyOKH

CIIELT'EO;
B) IPUOJIMIKEHHO 1O TaOJIWYHBIM JaHHBIM (Tabnauia. 1):

Tabnuua 1 - KoadduimenTs! Gpunbrpanuu ropHbIX HOpoa

XapaKkTepHUCTUKA [TOPO

Koaddurment

¢buibTpanum, M/CyT

Ouenn XOpoHmo MpOHUIACMBIC TAICUHUKN C KPYITHBIM IIECKOM, CUJIBHO

3aKapCTOBAaHHBIC U CUJIBHO TPCHIMHOBATBIC ITOPOIbI XOpOI_HO

100-1000 u 6omee
100-10 10-1 1-0,1 0,1-

28




IIPOHUIACMBIC ' AJICHHUKHA U I‘paBI/II\/’I, YaCTUYHO C MCJIKHM II€CKOM,
prr[HLIﬁ IIECOK, YHUCTBIN CpCI[H@SGpHPICTLIﬁ MECOK, 3aKapCTOBAHHBLIC,
TPCIIMHOBATBIC U JPYTUC TOPOJAbL HpOHI/II_[aeMI:Ie TraJICUHUKH U I‘pﬁBHfI,

34COPCHHBIC MCJIKUM IIECKOM U YaCTUYHO FHHHOﬁ, CPCOAHE3CPHUCTLIC

MMeCKH M MEJIKO3EPHHCTHIE, c1abo 3akapcToBaHHbIe, ManoTpemuHoBaTeie (0,001 Menee 0,001

u ipyrue nopojsl CirabornpoHuIaeMble TOHKO3EPHUCTBIE TIECKH, CYTIECH,
cnaboTperrHoBaThie Mopo sl BeckMa ciabonpoHuIiaeMble CyriInHKA
[louTn HEMpPOHMIIAEMbIE TJIMHBI, INIOTHBIE MEPIeNU U JIpyTrHe

MOHOJIUTHBIC CKAJIBHBIC ITOPOIbI

Ero BenuunHa MoKeT OBITh MOTy4YeHa pa3HBIMH CTIOCOOAMMU:

a) ITOJICBBIMHU METOJAAMHU C IIOMOIIBIO OIIBITHBIX OTKA4YCK B HAJINBOB BOJALI B

TOpPHBIE BBIPAOOTKU. DTH METO/Ibl HauOO0JIee JOCTOBEPHBI, HO TPYJOEMKH U

JOpOTH;

0) 71a00pPaTOPHBIMU METOJIAMU, OCHOBAaHHBIMH HA U3YYEHUHU CKOPOCTU

JBUKEHUS BOJBI uepe3 o0pasel] rpyHTa, HarpuMep, Ipy HOMOIIU TPYyOKHU

CTIEITEO;

B) OIPUOIMKEHHO 1O TAOJUYHBIM JaHHBIM;

F) paC‘IéTHBIM HYTéM C UCITIOJIB30BAHNCM MHOT'OYHNCICHHBIX SMIINPUICCKUX

bopmyI1, CBA3BIBAOIIMNX KOADPUIIMEHT PUIbTPALIUU IPYHTA C €T0

IPaHyJIOMETPUIECKUM COCTAaBOM, IIOPUCTOCTHIO, CTETICHHIO OJTHOPOTHOCTH U

T. 1.

[Ipu ycroBuu 1aMHHApPHOTO XapaKTepa TEYSHHsI BOIBI,
MTOAYMHSIONIECTOCS 3aKoHy /lapcu, Kod)PUIIUEeHT GUIbTpaIuy PEACTABIISCT
co00M1 JINHEMHOE COOTHOIIEHUE MEX]1y CKOPOCThIO PpuiibTpauuu (V)u

TUAPABINYECKUM rpagueHToM (J), T. e.: V=K,J , otkyna Ky= V/J,;

[Tpu 1BUXkEHUU BOJIBI B MOPOJAX C KPYIMHBIMU MMOPAMH U TPEUIMHAMU
TypOyJIEHTHBIN MOTOK He noauuHseTcs 3akony apcu. Ero nmapamerpbl
BBIYMCIISIIOTCS] IPU [IOMOILU yPAGHEHUS

Kpacnononwckoco: V=Ki\J, orkyna Kx=V?/J.
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Ilpu cuopasnuueckom epaduenme, pasnom eounuye, Kodppuyuernm
Qurbmpayuupasen ckopocmu gurbmpayuu u 0o61a0aem e€ pasmepHoCmbio:
m/cym; m/c; em/c. Omcroda, noo Kodpguyuenmom uirbmpayuu NOHUMArOm
cKopocmu unbmpayuu 600bl yepe3 epyHm npu 2UOPAIUYecKoM YKIOHe,
PAasHOM eOuHUYe 8 Nepeoll Cmenenu, 4mo coomeemcmayem nadeHuio YypoeHs

800bl C YKIIOHOM pagHbIM tg 45° kK 20puzonmy.

B 3asucumocmu om genuuunvl Ky, 2opHvle nopoost noopasoensiom Ha

cnedyroujue munol:

Ky > 30 m/cym - cunvrnoeooonponuyaemoie nopoosl;

Ky om 1 00 30 m/cym - cpeone 6o0onponuyaemvie nopoovt;

Ky om 0,1 00 1 m/cym - cnabosooonponuyaemovie nopoovt;

Ky < 0,001 m/cym - 6o0onenponuyaemole (6000ynopHsie) nopoowt.

Koagpgpuuyuenm sooonposooumocmu (T) ipencrapiser coOoit
npousBeneHue koddpdunnenta Gunbrpanuu (Ky) Ha MOITHOCTH BOJIOHOCHOTO

rnacta (H v m):

T=K,* H (M*/cyT.), rne
H - MOUTHOCTH OE3HAMOPHOTO MIacTa (M).

T= K, - m (M*/cyT.), T
m - MOIIIHOCTh HAMIOPHOTO I1acTa (M).

I/ICCJ'IGI[OBEIHI/IG MOA3CMHBIX BOJ OCYIICCTBIIACTCA C IOMOIIBIO

Pa3UYHBIX 2OPHBIX GbIPADOMOK::

a) CKeaicuHa — BEPTUKAIIbHAS UM HAKJIOHHAsI TOpHAasi BEIpaOOTKa
HAIUHAPUYECKON (HOPMBI Pa3IMIHON TITyOUHBI (OT MEPBBIX METPOB /10
HECKOJIbKUX KHJIOMETPOB) U HEOOJIBIIIOTO JUaMeTpa (OT MepPBhIX

CaAHTUMCTPOB JO HCCKOJIBKUX ACCATKOB CaHTI/IMCTpOB).
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[Ipu ruApOreoIornYecKuX pacyéTax yUUThIBACTCS paoUyc cKeaxdcunul (r).
Ero npuHsaTO M3MEPATH B MUJUIUMETPAX, HO TIPHU PEIICHUH 33124 JIJIs

CAWMHCTBA PaSMCPHOCTU BCIINYHUH €TI0 IICPCBOJAT B MCTPHI,

0) mpanwesn (Kanaea) — ropu30HTAILHAS TOPHAS BEIPAOOTKA HEOOIBIION

IIUPUHBI U TyOUHBI (MIEpBbIE METPBI), HO OOJIBLION MPOTHKEHHOCTH;

B) K0J100ey — BepTUKaJIbHasl TOpHAs BEIpaOOTKa KBaAPaTHOTO,
MPAMOYTOJBHOTO MU KPYTI0ro ceueHus. OH MOXKET JI0OCTUTaTh

3HAYUTEIBHBIX Pa3MepOB (IIAXTHBIE KOJO/LIbI);

F) KomjioéaH - BCPpTHUKAJIbHAA IrOpHAaA BLIpa6OTKa KBaApaTHOT'O UJIN

NpAMOYT'OJIBHOI'O CCUCHU A, MOXKET JOCTUT'aTh 3HAYUTCIIbHBIX PasMCpPOB.

HauanbHas Touka ropHO# BIpaOOTKH HA3BIBACTCS YCHIbEM, AOCOTIOTHAS

OTMCTKA YCThA — a.0.).

na euopozeonocuueckux pacuémos no mpaHuiesim, Koiooyam u
KOMJIOBAHAM, KAK U NO CK8ANCUHAM, NPUMEHEMC s MAaKas ux
Xapaxkmepucmuka Kax paouyc. /[is moeo, umoobvl Hatimu paouyc bipabomku
K8AOPAmMHO20 UU NPAMOY20JIbHO2O CedenUs eHadane Heooxoo0umo

BLIYUCIUMb €€ NI0Ua0b!

F=L- B, rtne
L - nyiunaa ropHoO# BBIpaOOTKH, M;
B - mupuHa ropHoi BBIpaOOTKH, M.

[Tocne yero mpupaBHUBAIOT IUIONIAb BEIPAOOTKH K IUIOMIAAN PABHOBEIUKOTO
Kpyra — «00JIbIIIOro KOJIoauay, - Fy, ¢ panuycom r. To ectb F = Fp=m *

r’, OTKy/a
r=VF,,: x . Takoii paanyc Ha3bIBAIOT NPUGEOEHHBIM.

I1o oTHOImIEHUIO K BOJOHOCHBIM I'OPpU30HTaM I'OPHBIC BLIpa6OTKI/I JACIAT

Ha(pUC.yHOK 3):
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* cogepuieHHble, BCKPBIBAIOIIME BOJOHOCHBIN CI0M MM TOPU30HT HA TOJHYIO
€ro MOIIIHOCTb, U JIOCTUTAOIIHE BOAOYNOpa. Bojga B HUX OCTyIIaeT TOJBKO

CO CTEHOK;

" HecoeepuieHHble BHIPAOOTKH BCKPHIBAIOT BOJOHOCHBIN CIION WIJIM TOPU30HT
HE Ha IMOJHYI0 €ro MOIIHOCTh. Bo/a B Takue BhIpaOOTKH MOCTYIAET HE

TOJIBKO CO CTCHOK, HO M CO JHA.

Sigl o L L WrE ____'___._“_,. YTB
S = -
Iy I e ST Tl T
i ¢ p | B e
T777 77777777777, FT7 7777777777777,

a) 0)

Pucynok 3 I'opHblie BbIpa0OTKH: a) cOBeplIeHHAsi; 0) HecOBepLICHHAS

Paccrosinne mesxay BbipaboTkamMu B hopMynax obo3Hauaercs — L (M), a

OJIUH TIOTOHHBIN METp ATOro paccTostHus — I (m).

VYpoBeHb BO/IbI B TPOUIEHHBIX TOPHBIX BHIPAOOTKAX MOCTENEHHO
BBIPABHUBAETCS C YPOBHEM BOJIbl B BOJIOHOCHOM IIIaCTE (PHUC.YHOK 4) U €ro
Ha3bIBAlOT crmamuyeckum. AOCOIIOTHASI OTMETKA CTATUYECKOIO YPOBHS

0003HaYaeTCs @.0.C.).

Ecnu no xakum-1100 npuyuHaM U3MEHSIETCSl yPOBEHb BOJIbI B BOJIOHOCHOM
IJ1acTe, TO U3MEHSIETCS OH U B TOPHBIX BbhIpaboTKax. [Ipu oTkauke BobI U3
TOPHOU BBIPAOOTKHM YPOBEHB MTOI3EMHBIX BOJ B HEM CHIDKaeTcs. Takon
YPOBEHb HA3bIBAIOT IMHAMHYECKHUM. AOCOTIOTHAS OTMETKA TMHAMUYECKOTO

YpOBHSI 0003HAYAETCA a.0.]1.Y.

PaccrosiHue oT JMHAMHUYECKOI O YPOBHA OO0 AHA BBIpa6OTKI/I
oOo3HavaeTcsa h nHa3pIBaeTCsI BHICOTOM CT0J10a BOIbI B Bblp&ﬁOTKe mocJjie

OTKA4YKHU.
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Paznocts Mexny cratnueckuM u nuHamudeckuM ypoBHsmu (H - h), T.e.
BEJIMYMHY Ha KOTOPYIO TOHUKAETCS YPOBEHb BOJIbI B PE3YJIbTATE OTKAUKHU,
Ha3bIBaloT moHMkeHueM (S) (Pp. depression — nenpeccusi, Bnaauna). Ha
MPAKTUKE CIUIIKOM OOJIBIINX MOHMKEHUN YPOBHS IIPU OTKAYKE BOJIbI U3
TOPHBIX BBIPAOOTOK HE IOOMBAIOTCS, U3-32 HEOOXOIMMOCTH OCTaBJISITH CTOJIO
BOJIbI JIJIs1 3arJ1yOJICHUSI HacOCa, YUYUTHIBATh MOTEPIO Haropa u T. A. Kpome
TOrO, MMOCTENEHHO PACTYT 3aTPaThl YHEPTHH HA OJABEM BOJIbI, & CAMH HACOCHI
UMEIOT TIPeJiel BBICOTHI oaAbEéMa. [103TOMY BeTMUMHY MOHUKEHUS YPOBHS B
MpaKkTUKe MPUHUMAIOT He Oosiee 50-75% moIHON MOIIIHOCTH BOJIOHOCHOTO
macta. Hanmpumep, npu MomiHocTH miacta 10 M qomyckaercst oTkayaTh HE

oomee 5 - 7,5 M.

[Tpu oTKauke BOJbI U3 BHIPAOOTOK CHUYKEHUE YPOBHS B HUX MPOUCXOIUT
JOBOJIbHO OBICTPO. B caMOM e BOJIOHOCHOM ILJIaCTe, BCIEICTBHE TPEHUS
BOJIbl O YAaCTULIbI TPYHTA, IOHUKEHUE YPOBHS MOA3EMHBIX BOJ UAET
meaneHHee. YeM Oinke K BbIpaOOTKE, TEM OTUETIMBEE OTKIIOHEHHUE.
[IpocTpaHcTBO B BOJOHOCHOM IUIACTE, OKa3aBIleecsi CBOOOIHBIM OT BOJbI, B
IJIaHe UMEET OKPYIIyio (hopMy, a B pa3pese - BOpOHKooOpa3Hyto. CBepxy
OHO OIPaHUYEHO YPOBHEM I'PYHTOBBIX BOJI, CHU3Y -JIMHAMUYECKUM YPOBHEM,
a 1o OoKaM IUJIaBHBIMM JINHUAMHU (AeNpPecCHOHHBIMM KPUBBIMH), KPYTH3HA
KOTOPBIX BO3PACTAET MO Mepe MPHUOIMKEHNS K OCH CKBaXXUHBI. Takas purypa

Ha3bIBAETCS AeNPecCHOHHONH BOPOHKOH (PUCYHOK 4).
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PI/ICYHOK 4 OCHOBHBIC YCJIOBHBIC 0003HaUYCHMS IJIA TUAPOTCOJIOTHICCKUX

pacyéroB

[Ipu oTkauke BO/BI U3 BEIPAOOTOK CHUKEHUE YPOBHS B HUX MPOUCXOIUT
JOBOJIBHO OBICTPO. B camOM ke BOJOHOCHOM IUTacTe, BCICICTBUE TPEHUS
BOJIbI O YACTHUIIBI TPYHTA, IOHUKEHUE YPOBHS MOA3EMHBIX BOJ UAET
MeieHHee. Uem Ommxke K BEIpabOTKe, TEM OTUETIMBEE OTKIOHEHUE.
[TpocTpaHCTBO B BOJIOHOCHOM IIJIACTE, OKa3aBIIEeCs: CBOOOIHBIM OT BOJIBI, B
IUTaHEe UMEET OKPYTIyIo (popmy, a B pazpese - BOpoHKooOpasHyto. CBepxy
OHO OTPaHUYCHO YPOBHEM IPYHTOBBIX BOJI, CHU3Y -TUHAMUYCCKUM YPOBHEM,
a 1o OOKaM TUJIaBHBIMH JIMHUSMHU (AeNPeCCHOHHBIMH KPUBBIMH), KPYyTH3HA
KOTOPBIX BO3PACTAET M0 MEPE MPUOIMKEHUS K OCU CKBaXXUHBL. Takast purypa

Ha3bIBACTCS JAeNPECCUOHHON BOPOHKOM (puC. 4).
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Y cTaHOBIIEHHUE TPAHULL IEIPECCUOHHON BOPOHKH, 3aBUCSIINX OT
BOJIOIIPOBOJIMMOCTH TIOPOJI, UMEET OOJIBIIIOE MPAKTHYECKOE 3HAUCHUE TPU
OIICHKE (PUIIBTPAIMOHHBIX CBOMCTB MOPO/I, BHIJICICHUN 30H CAHUTAPHOMN
OXpaHbl OJA3EMHBIX BOJ] OT UX €CTECTBEHHOTIO 3arps3HeHus u T. 1. [loaTomy
OYEHb BAXKHBIM THAPOrEOJIOTHYECKUM TTapaMeTPOM JJIsl pacueToB

SIBJISIETCSL PaANYyC JeNPecCHOHHON BOpOHKH unupaaunyc Biausuus (R).
YTOoOBI MOTYYUTh €r0 3HAYEHUE OMBITHBIM MYTEM, B/I0JIb 33JJaHHOTO
HarpaBJieHus! (Mpoduiisi) Ha ONPEeICTICHHOM PAaCCTOSHUU JIPYT OT Apyra OypsT
TpU CKBaXkuHbI (11 Oosee). OnHa U3 CKBAKUH SIBISIETCS LIEHTPAIBHOM
(OTIBITHOI), U3 HEEe OTKAYMBAIOT BOJy. [Ipyrue - HabmoaTenbHbIe, B HUX
CHEIAT 3a MMOHWKEHNUEM YPOBHS. DTO CaMblid TOUYHBIW, XOTA U JOPOTOCTOSIIUN

MCTOJ JJUIA OIIPCACIICHUSA panyCa BIIMAHNA CKBA’KUHBI.

Panunyc nenpeccruoHHON BOPOHKH HEPEIKO ONMPEESIOT MO MPUOTUKEHHBIM

dhopmynam:

a) uist 0e3HANOPHBIXBO UCIIONB3YIOT (hopmyay Kycakuna:
R =2SVH - K¢, rze

S — BeMUMHA MOHUKEHUS! YPOBHS, M;

H - Mo1IHOCTD €105 TPYHTOBBIX BOJ, M;

K¢ - koappunment punpTpanmu cios, M/CyT.

0) JUTst HAMOPHBIX BOJ PAJNYC BIUSHHS MOYKHO OTIPECIIUTH 10 (popmy.ie

3uxapara:

R=10SV K¢, rae
S - BeJIMUrMHA NOHWKEHUS! YPOBHSI, M;
K¢ - xoapdpunuent dpunbTpanuu cinos, M/CyT.

Jeoum (om ¢hp. deébit — pacxod) nnu npouszeooumenbrHocns () TOpHOI

BBIPAOOTKH - 3TO 00BEM BOJIbI, TIOOBITHIN U3 BEIPAOOTKH B MPOIECCE OTKAUKH.
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Bripaxkaercs, yamie Bcero, B M°/cyT. IIpu pacuerax nebura

UCTIONIBL3YIOT hopmyny /onwu:

[Ipu »TOM HEpPEAKO NMEPEXOAT OT HATYPATbHBIX JOTApU(PMOB K JICCATUIHBIM,
3aMEHSIS T YMCJIOBBIM 3HaUeHHEM 3,14 u j1es1s ero Ha epeBOHOMN
kodpdunuent 2,3. [locne yero hopmyna OyAeT BBITIAIETD TAK:

(H- 1Y)

= 1,366 K,
- ’ ¢I§R-fgf

3aﬂaqn Ha OIIPCACICHUC IIPUTOKA BOAbI K TOPHBIM BBIpa6OTKaM MOXHO

pemath mo obenm 3TuM (hopmyiiam, pe3ysbTar OyIeT OJUH U TOT Ke.

KonnuecTBo BOIbI, IPOTEKAKOIIEE B EAUHUIY BPEMEHH UYEpPE3 CEYEHUE MTOTOKA
UPUHON | M 0003HAYAIOT ¢, HA3bIBAIOT BEIMYUHON €OUHUYHO20 NPUMOKA U

HaXOJIST JICJICHUEM BCEro JieOuTa Ha IMIMPUHY MTOTOKA /.

I[J'ISI OTKa4KH BOJbI U3 T'OPHBIX BBIpa60TOK HCITIOJIB3YIOT PA3JIMIHBIC
MCXaHU3MBbI U HpI/ICHOCO6HeHI/I$I - HACOCbl

1 — matpy0Ook BcachiBarouuii; 2 — natpy0ok 1 — cmyckHOM KpaH; 2 — pabouee
KOJIECO; HAarHETaTeJIbHBIN; 3 — KPbIIIKa 3AJIMBOYHOTO 3 — 3aIBUXKKA; 4 —

o0Bo/IHas TpyOKa;
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KonTpoJibHBIE BONIPOCHI:

1. Yto Takoe TuaApOoreaorus

2. Buzpl KpyroBOpOTOB BOJBI.

3. ATMocdepHbIe 0CaJKu, UCTIAPCHUE, TPAHCITUPAITHSI.
4. Buabl BOABI B TOPHBIX MOPO/IAX.

5. IIpoucxox1eHre NoA3EMHBIX BOJ.
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Ilpunooscenue A

MunucrepcTBo 00pa3oBaHus 1 Hayku YensiOnHCKoW 001acTi
I'ocynapctBerHOE OO KETHOE TTPO(HECCHOHATEHOE 00pa30BaTEIbHOE YUPEKICHUE

FOxkHO0-Ypaabcknil rOCy1apCTBEHHbIH TEXHUYECKUI KOJLJIeIK

OTYET

110 BBITOJJHCHHUIO ITPAKTUYCCKUX BaﬂaHI/Iﬁ

IIM 01 VYuyactue B NpOEKTUPOBAHUU APXUTEKTYPHO-KOHCTPYKTUBHOM YaCTH
MPOCKTA 3/IAHUI

MK 01.01 ITpoekTupoBanue 31aHUI U COOPYKEHUN

Tema 1.1. UH:KeHePHO-Te0JIOTHYECKHE UCCIEA0BAHUS CTPOUTEIbHBIX

IJIomaaork

BBITTOJTHUII

rpyImmna

IIPOBEPUI

2019
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