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BBE/IEHNE

JlabopaTopHEIE pabOTHI SIRIISIEOTCS OCHOBHBIM BUJAOM YUEOHBIX 3aHSATHUIL
HAalIpaBJIEHHBIX Ha SKCHEPUMEHTAJILHOE IIOATBEPKACHNE TEOPETUUECKIX
[IOJIOKEHNN 1 (POPMUPOBAHUE YUEOHBIX I MPO(ECCHOHALHEIX MPaKTUUECKIX
Y MEHMNIL.

Ilenpro mabopaTopHBIX pabOT SBIKIETCS MNPOBEJCHNE HaOIFOeHIIT
HNCCIIEIOBATEIILCKOrO XapaKTepa JJId 3aKpeIlUIeHIsT TEOPETUUYECKOr0 MaTepualia
10 AUCIUIUINHE « OCHOBBLI CTPOUTEIILHO-TEXHIUECKON SKCIEPTU3BI» 1 Pa3BUTHE
HaBBIKOB CaMOCTOSTEJILHON PabOTHI CO CIPaBOYHLIM, YUeOHBIM MaTepHaloM,
HaIUIAOHBIMU ~ [IOCOOMAMN, IIpuOoOpaMH U HHCTPYMEHTaMH, OBIaJcHIE
METOAUKAMI N3MEPEHMNIL.

BEIIIOJTHEHIIE CTYI€HTaMU J1a0D0OpaTOPHEIX pabOT CIIOCOOCTBY ET:

- (OpMHPOBAHNIO MPaKTUUECKUX YMEHHII B COOTBETCTBUH C
TpeOOBAHUSIMH K YPOBHIO IIOATOTOBKH CTYIEHTOB, YCTaHOBIEHHBIMU pabodeil
[IpOrpaMMOIl JUCIUIUINHEI 110 KOHKPETHRLIM pa3zjieraM (TeMaM ),

- 0000meHn0,  cUCTeMaTH3aluM,  YIUIYOJICHNIO,  3aKpEIUICHUIO
[TOJIyYEHHBIX TEOPETUUECKIX 3HAHUIL,

- COBEPIIECHCTBOBAHNIO YMEHUNU IPUMEHATL IIOJIYUECHHLIE 3HAHUSA Ha
[IpaKTUKE, peaam3alul €JIUHCTBA MHTEJUIEKTYaJIbHOII U IIPaKTUUECKON
IESATEIBHOCTI,

- Pa3BUTUIO UHTEJINIEKTY aJIbHBEIX YMEHHIN Y Oy AYIIIX CIIEIHAIIICTOB;

- BHIpaDOTKE IpU  pPEIIEHNH  IIOCTaBJIEHHBIX  3ajJlad  TaKUX
Ipo(eCcCUOHAIBLHO 3HAUNMBIX KaueCTB, KakK CaMOCTOSATEIILHOCTB,
OTBETCTBEHHOCTDL, TOUHOCTh, TBOpUECKasl NHUINATIRA.
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TPEBOBAHIA K BHIIIOJIHEHIIO OTUETA

Otuer 10 nabopaTopHBIM paboTaM  BRIIIOJHAETCd Ha OyMare
ctaHgapTHoro ¢opmara A4. JlomyckaeTcsd BBINOIHEHHE OT4YETa IO
11abopaTOpHBEIM paboTaM B OOIIEH TETpau.

Comep:kaHue oT4deTa clIeQyeT WIIOCTPHPOBAaThL TaOIUIlaMHI, CXeMaMI,
pucyHkaMu u T.J. ['paduueckomMy MaTepnaly II0 TEKCTY HEOOXOAUMO JaBaThb
[IOSICHEHNE B BUJE CCBIJIOK Ha PHCYHKH U CX€MBI, a BHU3Y II0J I'paHuecKIM
MaTepHaIoM 0053aTeNbHO BBIIOIHATE IIOAIINCE.

B TekcTe oTueTa He JOJKHO ORITh COKpAIeHHBIX CJIOB, 3a UCKIIOUEHUEM
OOIMEeIPUHATHIX.

TUTYILHEIN TUCT SBISETCSA IEPBOII CTPAaHUIEH OTUETA U 3aMOIHSICTCS II0
OIlpeJlelIeHHEIM  IpaBmwiaM. B BepXHeM II0JIe  YKa3bpIBaeTCs  IIOJIHOE
HalIMEeHOBaHNUE y4deOHOro 3aBedeHHs U Kadedphbl, IO KOTOPOIl BHIIIOJIHIFOTCS
PabOTHI.

B cpeaguem mnone mmmercd: "OTdeT 1o JabopaTopHoll paboTe IIo
nuciuimnge..." Jlajee OMIDKe K JIEBOMY Kpak YKa3hIBarOTCSA (paMIUIHS, UM U
OTYECTBO CTYAEHTa, Kypc, rpymma (mudp), a K OpaBoMy Kparo (IyTh HIKE)
yKazpIBarOTCS (paMIUINS, UM, OTUECTBO HAYUHOI'O PYKOBOJHUTEII, a TaKKE €ro
ydeHas CTeIIeHb U YUeHOe 3BaHIE.

B HMXHEM 1O0JIe YKa3blBaeTCs MECTO BBINOJHEHHS padoT U TIoj
BEITTONIHEHI (Oe3 cioBa "roxa" ).

TuTymbHBIN THCT OdOopMIIIeTCs HedaTHBIM IpHQGTOM (I HaOpaHHBIM
Ha KOMIILIOTEpE). B clyuae BBINIOJIHEHHSI OTYUETa B TETpadll TUTYJILHBINA JIUCT
o(opmiIgeTcs meyaTHBIM IIPUQPTOM OT Py K.

Ilocne TUTYIBLHOrO JINCTa IOMENIAETCSI coepikaHue (OIJIaRJIEHHE), TIe
IIPUBOIATCS BCE 3arOJIOBKH padOOTHI I YKaRBIBAKOTCS CTPAHUIBI, HA KOTOPEIX OHU
nmoMerneHsl. HeoOXoquMo IMOMHUTBL, YTO BCE 3arOJIOBKHM COACPIKAaHUS JOJDKHBI
TOYHO IIOBTOPSATH 3aroJIOBKN B TekcTe. CokpallaTh IWIH JaBaTh UX B JPYroii
opMyIUpPOBKE, IIOCIEIOBATEIILHOCTU [0 CPAaBHEHIIO C 3aroJIOBKaMU B TEKCTeE
HEIIb34.

3aroJIoOBKM  OJMHAKOBBIX  CTyHeHeill — pyOpukamum  HeoOXOAUMO
pacmosaraThk ApYT IO APYTrOM, a 3aroJIOBKHU IOCJEAYIOMEH CTYIIEHI CMEI[arOT
Ha TpU-ILITH 3HAKOB BIpPABO II0 OTHONIEHHIO K 32arOJIOBKaM IIPEbIIY el
CTYIICHIL.

Ilocne  xaxmgoil  jabopaTopHOIl  pabdOTBI  IIOMENIAeTCSI  CIIHMCOK
IICIIOJIE30BaHHBIX NCTOYHUKOBR.

PazmuyHOro pojia BCIIOMOTAaTENIbHBIE MM JAOIIOTHUTEILHEIE MaTepHaslbl
[IOMEIIAOT B IIPUIIOKECHUIL.

CxXeMbl, pUCYHKH, TIpaduKud HEOOXOQUMO BBIIIOIHATE KapaHIaIllOM,

UEpHON TIIacTOMl MM TYIIBKO Ha JINCTaX IHCYEH, UYEpPTEKHOU  WIN

AOKYMEHT TNOANMMCAH BIBAIOTCSI B OTUET
SNEKTPOHHOW NOANUCHIO '
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JJABOPATOPHASA PABOTA Ne 1

Tema: SHAKOMCTBO C OCHOBHBIMI
1HOPO/100bPA3YIOIHIMMI MUNHEPAJIAMN

Ilenb pabomwi: 3aKpelieHHE 3HAHUI CTYJAE€HTOB 00 OCHOBHBIX
TEOPETUUECKNX IIOJIOKECHUIX HAYKN MUHEpPAJIOTNN, a TaK KE€ II0Jy4deHUE
HABLEIKOB II0 CAaMOCTOSTEJILHOMY OIPEICIIEHNI0 MaKpPOCKOIINMYECKNX CBOICTB
MIHEPAaJIOB.

3adauu pabomsbl: N3YUUTH MaKpPOCKOIIMYECKUII METOJ[ OIpedelIeHUs
MHIHEpPAaJIOB IIy TEM HaOJIOACHIS JIETKO Pa3IMUNMEIX (BHEITHIX ) IIPI3HAKOB.

IIpu »TOM pOpMUPYIOTCS KOMIIETECHITUIM:

— OIIK-4 - cnocobeH HCHONB30BaTH B HOpodeCcCHOHAILHOI
JESATEIILHOCTU PACHOPAAUTEIILHYIO U IIPOEKTHYIO JOKYMEHTAIINIO, a TaKXKe
HOPMATHUBHEIE IIPAaBOBBIE aKThl B OOJAaCTH CTPOHUTEJILCTBA, CTPOUTEIILHOI
NHIY CTPUN U KIWINIHO -KOMMYHAJILHOTO XO34ICTBA

—  OIIK-5 - crnocobeH ydYacTBOBaThL B HHIKEHEPHBIX M3BICKAHUSX,
HEOOXOAUMEBIX JJII CTPOUTENILCTBA I PEKOHCTPYKIINU OOBLEKTOB CTPOUTEIILCTBA
1 K IUIUITHO-KOMMY HaJIbHOT'O XO3SIICTRA.

Teopemuueckasn uwacmo

Murnepanost — 5mo nNpUpoOHbvle mea, uMewlue onpeoesieHHbLL
Xumuyeckuil cocmas, @usuueckyro gopmy, obpasyrouiueca 6 pesyabmame
DUUKO-XUMULECKUX NPOUECCOE 6 3EMHOIL KOpe.

Bcero B 3emie Haxogurcsa okosio 7000 MuHEpasior, Iopog000pa3yroInuX
— okoJio 100.

Ilopogoodpaszyronine MUHepaaibl — MHHEPAJIbL, BXOJIIIE B KadeCTRE
[IOCTOAHHBIX CYII[ECTBEHHLIX KOMIIOHEHTOB B COCTaB TOPHBIX IIOPO/.
Hanbonwiee 3HaueHne NIMEIOT CIIUKATEL (75 % Macchl 3€MHOI KOPEI ).

Munepansl HaXoJITC B IPUPOJI€ OOBIYHO B BUJIE KPUCMA/IIOE PA3IINUHOI
GOpMBI 1 pazMEpOB, PEKE — B BUJE CIUIOMHLIX MacCc aMOP(HOIO CJIOKEHII.
[100 Kpucmaiiom noHuMarom meepooe mejlo, 6 KOMOPOM 3leMeHmAapHble
yacmuyvl (amombl, UOHbLL, MOJEKYbl) PACNONOHCEHbL 3aKOHOMEPHO 1l KOMOopble
061a0arm cnocoOHOCMbIO CaAMOO2PAHAMbBCA.

CHOCOOHOCTE CAMOOTPAHATBLCH — 3TO CIIOCOOHOCThL  KPHUCTAJUIMYECKUX
MHIHEpPAJIOB IIpU CBOEM 00pa3zoBaHUN, POCTE MOKPLIBATLCS INIOCKMMU I'PaHSIMU U
IpSAMOJIMHENHEIMII  peOpaMu, MOpuoOpeTas Te€OMETPHUECKH IIpaBUIILHYIO
MHOTOTpPaHHYIO (pOpMYy B BHJE KPHCTAJUIOB. OTO CBOWMCTBO IIPUCYIIE TOJILKO
BEIECTBAM C KPUCTAJUIMUECKUM CTPOECHUEM.

[Iourn Bce KpHUCTAUIMUECKUE MUHEpaslbl IIpH ONarOIMpISITHBRIX YCIIOBHIX
IX pocTa o00pa3yroTcd B BHJe OoJjiee MINM MeHe€ UYeTKO OQOpPMIEHHBIX
MHOTOTPAaHHUKOB C IUIOCKMMH TPaHAMU, IIE€PECEKAIOIUMUCA 10 IIPSAMBIM

m‘%ﬁﬁﬂﬁﬂggﬂ%ﬁﬂﬁﬁ_‘m 1I0B 00y CJIOBINBaETCSI OECIOPSJOUHBIM
Ceptudhurat: | 12000002A633E3D 113AD425FBS0002000002A6 TEeOCTBUIIE 3TOTO aMleq)HBIﬁ MUHEPAJIBI
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dopMm. B mnopgarmmromem OONBIIMHCTBE CJIydaeB aMOp(HEIE MUHEpPAallb
[IPEJICTaBIICHBI 3€MIINCTHIMI MacCaMI.
3emaucmple Maccol - CKOIUIEHNS TOHYANINNX 3€peH-IBIINHOK, KOTOPHIE
JacTO HEBO3MOJKHO pPa3jIMUNUTh HEBOOPYIKEHHBIM IJIa30M. 3EMJIMCTHIE MAacCCHI
’KEJITOrO I OypOro I[BE€Ta Ha3BIBAIOT OXPHICTHIMU, YEPHOTO - CaKUCTEIMIL.
Kaxawiil MuHepan obnajaer 0oJiee NI MeHee IIOCTOSHHBIM XUMIYECKIM
COCTaBOM U OIIPEJEICHHBIM BHYTPEHHUM CTPOCHHEM. OTH J[JBE€ BaXXHBIC
O0COOEHHOCTH OOYCJIOBIMBAIOT JOBOJILHO IIOCTOSHHBIE HHUBUIYallbHEIE
BHEIITHUE, TaK Ha3blBa€Mble QusuuecKile c60lcmea MUHepaaos, 10 KOTOPEIM 3TU
MIHEpaJkl pa3IndarorT.
IIpn ompexerneHnn MHHEpPalOB II0 BHEIIHUM IIpH3HAKaM B IIEPBYIO
ouepe b 0OpalraeTcs BHIMAaHIE Ha CJIEAYIOMIE UX CBOIICTRA:
e bLaeck — cIOCOOHOCTE MUHEpPAJIOB OTPaX)kaTh CBOUMI IIOBEPXHOCTSIMU
cBeT. PaznuuaroT cneayronirue BUALI OJIecKa:
l. Memannuyeckuili — HaIOMIHAET OJIE€CK MIOBEPXHOCTH CBEXKETr0 HM3IIOMa METAILIOB,
2. CmexnanHblli — HATIOMUHAET OJIeCK ITOBEPXHOCTU CTEKIIA;
3. wenko6ucmoulii — XapaKTE€peH II MHHEPAJIOB, MMEIOINNX BOJIOKHICTOE

CTPOCHIIC,
BomoxHucrasa - METHMGpthT—IECHaH I'OpHaA IIOpPOJdda CJIOKCHA 60J1O0KHU CRMBIMU

MUHepalamu, TIePEIICTAIONIMICSI MEXKIY COOOII.
4. JKupHolil — MIOBEPXHOCTh MIHEpaJjla Kak Obl cMa3aHa JXUPOM,

Bockoeoli — IT0X0%K Ha CTEKIISIHHBIN, HO O0JIee TYCKJIBIIL,
Mamoesiii — OTCyTCTBUE Olecka BoOOINe, XapaKTepeH U1 MUHEPalIoB

aMOp (PHOTO CJIOKEHU,
7. AnmaszHvlii — OUeHb CIUILHEBIN CTEKIISIHHEIIN OJIeCK.

e Tgepoocmb. CTEIEHD TBEPIOCTU MIHEPAJIOB OILICHHUBAETCSI
IIPUOINKEHHO B COIIOCTARIEHNH C OIIPEJIEJICHHBLIMU 3TaJIOHHEIMI MUHEpalaMI,
PacCIIOJIOXKEHHBIMI B IIOPSIAKE BO3pacTarolllell TBEPAOCTH, KaK 3TO yYKazaHO B
mKaje TRepaocT Maoca:

@

e Tamk |

e |Jomnenoll mrar 6
e | umc?2

e Kpgapir /

e Kamnpmur 3

e Tormas 8§

e Omoopur 4
¢ ATIaTHUT

e Ammaz 10
IIpu ompepeneHun TBEpPAOCTU MUHEPAJIOB CIIEAyET UMETh B BUJY, UTO

HOI'OTE OCTABJIACT LdP4llllHY Hd4d MHHCPA4JlaX C TBCPIAOCTBIO 1-23 CTCKIIO — HA

NOKYMEHT NOANUCAH ’Kerne30 (rBo3Jb) — Ha MHHEpalax C

ANEKTPOHHOWM NMOANUCHIO N .
Cepruchukat: ~12000002A633E3D113AD425F B50002000002A6 ») — Ha MIHEpasax ¢ TBEPJOCTBIO 5 U
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. CnatiHocmb —  CIIOCOOHOCTL ~ MHHEpajla  pacKalbIBaThCiA  IIO
OIIpE/ICJIEHHLIM HallpaBIEHISIM ¢ 00Opa30BaHUEM POBHBIX, ITIaJKNUX 1 OJIECTSII X
IOBEpXHOCTEN (HampuMmep, ciroga). CHalHOCTh, KaK I TBEPAOCTh, SBIIIETCS
OCHOBHBEIM CBOICTBOM MHHEpPAJIOB IPHU ONpeJeleHNN HX [0 BHEIIHUM
nmpu3HakaM. [Ipy OTCYTCTBUN CHIAITHOCTH MUHEpPAJl II0J YAapOM pacKaJbkIBaeTCs
10 CIIy4aliHbIM HEPOBHEIM IIOBEPXHOCTSIM.

CnailHocmb pasoeiaiom Ha.

1. HECOBEPIICHHYI0O — Ha HEPOBHOM MOBEPXHOCTU H3JIOMa Koe-TJe
BIJIHBEI OTJAEJIbHBIE POBHBIE IUIOMIAIKIL;

2. COBEpPIIEHHYIO — IOBEPXHOCTH H3JIOMa COCTOUT U3 ILIOCKOCTeil
CIIalfHOCTHU, HHOT/A VAaeTCs OTASIIUTh KyCOUKH IIPaBIILHOIT (DOPMHEI;

3. BeCbMa COBEPIICHHYID — MHHEpall JIETKO pPacKalbIBaeTCs IO
IJIOCKOCTSIM CHAfHOCTM Ha IUIACTUHKM IUIM  KyCOUKM Apyroif  (opMEI
(CBOICTBEHHO JaHHOMY MHIHEpAIY ).

A Tax¥xke II0 B3dIIMHOMY PACIIOJIOKCHITHO IIJIOCKOCTEN CIIANHOCTH

* CIIalHOCTB IIO OJHOMY HalIpaBJICHHIIO - MITHCPAJl PaCKAJILIBACTCA Ha
INIACTITHKH, JIMCTOYKII, T—IEHIyﬁKH;
b CIIalHOCTB IIO ABYM HaIlIPABJICHIAM. MHHCPAJI PAaCKaJIbIBACTCA Ha

IPU3MBI, HIOJIOYKH, IIpHMYEM  IUIOCKOCTH  CIIAIIHOCTH  MOTIYT  OBITH
[IEPIECHANKY JLIPHBL APYT K APYTY, WIN IIepeceKaThCs 10 YIJIOM,

o CIIalIHOCTL II0 TPEeM HallpaBJICHUAM: MHUHEpall pacKalbIBaeTCs Ha
mapajule/IienuIe s, KyOHKH, IUIOCKOCTH CITallHOCTH TaKXK€ MOIYT OBITH HeE
[IEPIICHANKY JLIPHBI APYT K APYTY.

Creaymomue (QU3ndecKkne CBOMCTBA MHHEPAIOB TaKXKE€ HCIIOIB3YKOTCH
I[IpU OIIPEJIEJIEHNII MIHEPAIIOB, HO OHM MEHEE€ BayKHbI 1 MHOTJIa BapbUPYIOTC Y
OJIHIX M T€X JXK€ MIHEPAJIOB B BECbMa IMNPOKNUX IIpeaeiax.

I310M — 5TO IIOBEPXHOCTL MIHEPAJa, IIOJIyYE€HHAs IIPHU €ro
packaJbIBaHUI.

Hr1omM OBIBAET:

1. [0 CIIAHOCTH — XapaKTepeH JI1 MUHEPAJIOB KPUCTAJUINMUECKOTO
CTPOEHU,

2. PAKOBUCTHINI — IIOJIYyUAE€TCsA [IlaJKasd IIOBEPXHOCTb HEIPaBUIILHON
(OpMBEI C BOCKOBBEIM OJIECKOM, C XapaKTe€pHBEIMHI "BolHaMH" — OOBIYEH Y
aMOp (QHBIX 1 CKPBITOKPHCTAIUINYECKIX MUHEPAJIOB, PAaKOBUCTHIN M3JIOM UMEET
CTEKIIO,

CKpBLITOKPHUCTAJINIMYECKHM (KPHUIITOKPHUCTALINYECKHM) MHHEPAJIOM
JBRIIIETCS TaKOil MHIHeDhal B KOTODOM KpUCTaJUIMUecKHUe 3epHa HaCTOJIBLKO

AJOKYMEHT NoarnncAH |
ANEKTPOHHOW NOANMCHIO IIOM.
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1 mnHMCTBIE MHHEPpAJIbI — IPVIIlIa BOJAHBIX CHJINKATOB, CJIdI'atOIIHX
OCHOBHYHO MACCY ININMHIHICTBIX OTJIOKEHNI U OoJILITIElt H4aCTH 1IOYUB 1
OIIPCACIIATIONTIX X q)I»IBHKD -XHIMHMHCCKHC, MCXdHMHYUCCKIIC I1 JIP. CBOIICTBA.

I muHNCTEHIE MITHCPAJIbI ABITAFOTCA IIPOAYKTOM BEIBCTPIHBAHIIA
IIPCHIMYIICCTBCHHO MAaIMaTIHCCKIIX I MﬂTaMqu)HT—IﬂCKHX I'OPHBIX IIOPOA Ha
,[[HEEHDﬁ IIOBCPXHOCTI.

4. 3aHO3UCTHI — XapakTepeH JJII MHHEepajoB BOJIOKHUCTOIO
CTPOEHU,
5. HEPOBHBINI — TaKOM M3JIOM BCTPEYAETCS Y PYAHLIX MHUHEPAJIOB, Y

MIIHEPAaJOB OPraHUYEeCcKOT0 IIPOUCXOKICHUS, OH IIOXO0XK Ha 3eMINCTHIN, HO
[IOBEPXHOCTL 00J1aJaeT OJIECKOM.

Pyﬂfl — BIT/ ITOJIEC3HEBIX HCKOIIdA€EMBIX, IIPHPOJHOC MIHCPAJIbHOC
D6pHBGEaHHE:, coAcpiKallcc COCAMHCHIA IIOJIC3HBIX KOMIIOHCHTOB (MHHEPELHDE:,
METELH.]'IDB) B KOHIOCHTPANIMIAX, JACJIAFOIIIX HM3BJICHCHHC OSTIHIIX KOMIIOHCHTOB
JKOHOMITHCCKIH HEH&CGOﬁpHBH&IM.

[Inomnocmy. Y OONBIINHCTBA MUHEPAJIOB OHA HAXOJAUTCS B IpPEJeiIax OT
0.6 r/cm3 (saHTapE ) A0 5-6 I/cM3 (pyaHBIE MIHEPAJIHI ).

[[eem. MuHepalkl YCIOBHO JEIATC Ha TEMHBIE I CBETIILIE. Te€MHEIE, KaK
[IPaBUJIO, MMEKT OOJBINYK IUIOTHOCTh U HEIPO3PayHBl, CBETIIBLIE MUHEpAallb
JIErYe U IIOYUTH BCE B TOM WJIM MHOI CTEIIEHU IIPOIIY CKArOT CBET. J[JI1 HEKOTOPHIX
MHIHEPAJIOB IIBET MOJXKET OBITh ONpedelISFOIINM CBOIICTBOM (XJIOPUT — BCEr/a
3€JI€HBII), Y APYTHX OT 3aBUCHUT OT IpUMeCE ([IOJIE€BkIE MIMAaThl OLIBAIOT OEJILIE,
KpaCHEIE, PO30BEIE, 3€IICHOBATRIC, USPHEIE).

[[eem_uepmubi. FVIHOTAA IIBET MHHEpajla B KYCKE OTJIMYAETCS OT IIBETA
IIOPOIIIKAa ATOr0 e MHHepasa. Hampumep, remaTtut (kene3Has pyja) TEMHO-
CEpOro IJIN YEPHOTO I[BETA JAET KPOBABO-KPaCHYIO UepTy — OJarojiapss HMEHHO
ATON 0COOEHHOCTH OH U MOy YT Ha3BaHIE.

HI?GSI?(IHHGCI’HE;: 3dallaX, BKYC, MAIHHTHOCTL, ILNIABKOCTE HCKOTOPELIC
APYTI'HC CBOIICTBA HMEIOT OIIPCACIIOIMICC 3HAYUCHIC JINIIb JJId HCMHOI'NX
MITHCP aJIOB.

MAarHHUMTHOCTBb - PTHUM CBOHNCTBOM DﬁﬂaﬂaIDT HCMHOI'TIC MIIHCPAJIBL. )_IHH
OIIPCACIICHIA MAaIrHIITHOCTIH IIOJIB3YHROTCA MarHUTHOI CTpEHI{Oﬁ,MaFHHT. CHIILHO
MAIHUTHBIC MAI'HCTHUT M IIMAPPOTHH IIPHTATI'NIBAIOT IJIM OTTAJIKMBAROT
MAIHIITHYRK)  CTPCIIKY. Margsuraele CBOIICTBa BaXXHEI Ipn JHAI'HOCTIIKC

AOKYMEHRT TOATVCAH ‘CCIIENOBAHUNSX IIO STUM CBOICTBaM
SNEKTPOHHOM NOANMUCHIO ' A )
CepTudiukar: | 112000002A633E3D113AD425F B50002000002A8 Ha (Qpakiun (OneKmponpoBooHOCMb,
Bnapeneu; lWebayxoea TateAHa AnekcaHapoBHa
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Knaccugurauua munepanos. Tabnuua 1

Kaacc HaumMeHoBaHHe
| CHIIMKATEI
11 KapOoHaThl
1 (OKHCIIBI
AY "M AP OOKHCIIEI
\Y Cy b (pHIBI
VI Cymb(daTsl
VII [ arToHIIBI
VIII Docdarer
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3anoaHUThL Tadnuiy 2 B COOTBETCTBUU C BAPHMAHTOM.
TaOmmra 2
Nen/n Haumernosarue Oniucarue
Munepan
Doto
Kmnacc
XHMHYeCKHH COCTaB
[ IpoHcxXoXKIeHHe
[{BeT
[{BET YepTEI
breck
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CIIaiiHOCTD
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Bapuarnmeoi

Nt BapHaHTA MuHep AbI
BapuaHr 1 KanpLHT My CKOBHT
BapuaHT 2 KBapii Toras
BapuaHT 3 JloJIoMHT ['Hric
BapuaHT 4 CHIbBHH I'padur
BapHaHT 5 Cepa [TpHT
BapHaHT 6 MarHesur Porogas oOMaHKa
BapuaHT 7 Tanbk ABIHT
BapuaHT 8 KaomHur XanenoH
BapHaHT 9 DII0OPHT JIHMOHHT
BapHaHT 10 ATIIaTHT [TipHT
BapHaHt 11 Bonbppamur KHHOBaphb

Obopyoosarue, mamepuavl
1 .Onpeaenurenn MUHEPAJIOR.
2. PasgaTouHbie KOJIJIIEKITIIL.
3. TaOnuIEl XUMHYECKIIX 3JIEMEHTOB U POPMYJI MUHEPAJIOB.

Vkazanusa no mexrHuke d6ezonacHocmu 0,151 Crmyo0eHmos npu
npoeedeHuu
1abopamopHbIX pabom

1. C oOpasmaMu MHUHEpaJIloB cleyeT 0OpamaThbCa aKKypaTHO, HUI B KOEM
clIydae HE POHSThL I He OpocaTh HX.

2. B mpomecce omnpeaeneHnsa TBEPAOCTU MUHEpPAlIOB IpU paboTe co
CTaJIbHBIM HOXXOM IJIH CTEKJIOM, HEOOXOANMMO OBITHL MIpEeelbHO OCTOPOKHEIMHU
BO IM30€KaHNe IIOPE30B U HapanuH. [Ipu paboTe co CTEKIOM HENb3: IIPOBOIUTE
JHAarHOCTHKY, Jep»a CTEKJIO B PYyKe, MOCKOIBLKY II0J[ AAaBJICHHEM TBEpJOro
MHIHEpaJjia OHO MOXKET pa3IoMUThbCA. HeobxXoammo moJIoKUThE CTEKIJIO Ha CTOJ U
TOJILKO IIOCJIE 3TOT0 IIPOBEPSATH TREPAOCTEL MIHEpaJIa.

3. Ilpu paboTe ¢ pazdaBIEHHON COJISHOI KHCIIOTOI CIIEAYET M30eraThb
[IOIaJaHNsI KICJIOTEI Ha IMOBEPXHOCTh KOXKM, B I'7laza WM B poT. Ecinm xke 3To
[IPON30IIIO0, JOCTATOUYHO IIPOMBEIThE IOPaKEHHBIE YUACTKH BOJIOI.

4. Ilpu ompeaeneHNN HaJIM4HMs BKyca MHHEPAJIOB HI B KOEM CJIydae He
IpoOOBaTL MUHEpAJIEl HA BKYC, HEKOTOpPBEIE MIHEpPAJILl IMEIOT B CBOEM COCTAaBE
SIOBUTELIE BEI[ECTBA, KOTOPhIE MOTYT BBI3BAaTh OTPABJICHIUE.

5. Ilpu ompeneneHUn ToprOYECTU HE MCIOJIbL30BaTh 3a)KUTAJIKU U HE
[IOJHOCUTE MHHEpalbl pyKaMH K OTrHIO. HekoToprle MHHEpalbl MOTYT
BCIILIXMBATh IIPU KOHTAaKTe€ C OTHEM. J[JI1 ompeneneHNs TOprOYECTU CIIEAYET
[IOJHOCUTE HEOONIBIIOII KyCOUEK MHHepalla K OTHKO CBEUU WM TOPEJIKH
IIITHI[ETOM.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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3adanus, nopaooK U NOCed08amelbHOCMb 8bINOJIHEHUS padbomol

B pesyibTaTe BBINOJIHEHHON pabOTEI CTYAEHTaM CJIEAyeT Hay4UThLCS
OIIPEJIEJISITh CBOMCTRA CJIEAYIOI[IX OCHOBHBIX IIOPOI000pa3yIOMIIX MIHEPAIOB
10 YKa3aHUIO IIperoJaBaTerI.

Coodepacanue omuema

OT4YEeT JODKEH COJAEPKATh:
[{ens paOOTHI.
3agaunl paOOTHI.
TeopeTnyeckas 4acTh.
Hcnonezyemoe o0opyI0BaHIE.
OmnncaHune KJ1acCOB MIHEPAJIOB.
TexHnka 0e301IacHOCTH.
BEIBOIEL

NNk WD =

KoumponbHsie sonpocni

| YTo HazpIBaE€TCA MUHEpPAIaMI U IIOPOJaMI?

2 JlaiiTe cXeMaTHYEeCKyIO KIacCH(UKAIIO MHHEpaJIoB II0 HX
XNIMIYECKOMY COCTAaRBY.

3 Kakoe mpakTnyeckoe 3HaueHUEe NMEET I'eOoJIOTnYecKasi XPOHOJIOTUSA
JUIs1 THKEHEPHOU I'E€OJIOTHN ?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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JlabopatopHasi padora Ne 2
Tema: 3HAKOMCTBO € rJIaBHeHIIHMMHA FOPHbLIMH IMOPOAaMH

I[env pabompi: 3akpelsieHNe 3HAHHII CTYJIEHTOB 00 OCHOBHEIX T'OPHBIX
IopoJax, a Tak e IOJTydYeHI€ HaBBIKOB II0 CaMOCTOSTEILHOMY OIIpEIeICHIUIO.

3adauu pabompl. N3YUNTHL MAKPOCKOIMYECKNI METOJ OIIpeJIeIeHIs
TOPHEIX OO IIyTEM HaOMOASHU JIETKO Pa3IMUIMbBIX (BHEITHIX ) IPU3HAKOB.

IIpu sToM GOPMUPYIOTCSI KOMIETEHIHN:

— OIIK-4 - cnocobeH MCHONBL30BaTL B HOpodecCHOHAIbLHOI
IESATEILHOCTH PACIIOPSAUTEILHYIO I MPOeKTHYIO JOKYMEHTAI[UIO, a TaKiKe
HOPMAaTHUBHBIE IIpaBOBBLIE aKTEl B OOJIACTH CTPOUTENLCTBA, CTPOUTENIBLHOI
IHIY CTPUHI U JKIUTUITHO -KOMMYHaJILHOTO X034ICTBa

—  OIIK-5 - cmocobeH y4acTBOBaTL B HHXKEHEPHBIX H3BICKAHIIIX,
HEOOXOUMBIX JIJISI CTPOUTEILCTBA I PEKOHCTPYKINHI 0OBEKTOB CTPOUTEIIHLCTBA
I1 JKIUTHIIHO - KOMMY HaJIILHOI'O XO03:ICTRA.

Teopemuueckasn uwacmeo

I opHuble nNoOpoObI IPENCTABIAIOT COOOM arperaTel (HEYTO COCTaBHOE,
COBOKYITHOCTBL B3JIEMEHTOB, OOpa3yIOIIUX CHCTEMY WIIH €€ 4acThb) MHIHEpaJIoB
IJIN OOJIOMKOB Pa’zHEIX MOpoJ. OHH pazIMYarOTCSA II0 COCTaBy, COCTOSHHUIO, a
TaK)K€e II0 CTPYKTYPHEIM U TEKCTYPHBIM 0COOEHHOCTSIM.

. | IprMepEl rOpHBIX
[IOPOJI: TPaHHUT, Oa3albT, IMIMHA, IECOK, COJIb, TOP(, KAMEHHHBIN
yIroJjlb, MEI U T. IL

. [ opHBIE TOPOJEI N3yUaET HayKa IeTporpadusd (UM MeTPOIOTII) —
YUEHUE O T'OPHBIX IIOpOJiax.

CocTaB FOpHBIX IIOPOJ OIpeAesieTcs IX MIHEPAIOTHUECKIM I COJIEBBIM
COCTaBOM, a COCTOSHIE — INIOTHOCTBIO CIOKEHUS, BJIaXKHOCTBIO 1 T. .

I[Inomnocmob cnootcerua (dv) — 3To Macca aOCOIMIOTHO cyxoii mouBrkl (M) B
equHUIle oObeMa IMOYBHI (V) cO BCeMHI CBOMCTBEHHBIMHI €CTECTBEHHOII IOUBE
ITy CTOTaMU, BBIpaXKeHHas B I/cM™:

dv = M/V

Cmpykmypa — 3TO COBOKYIIHOCTH OCOOEHHOCTEIl BHYTPEHHEIO CTPOCHILI
IIOPOJLI, OOYCJIOBIEHHBIX pa3zMepaMH, (QOpMOIl UM B3aNMOOTHOIIEHHEM €€
COCTaBHLIX YacCTEIl.

TexcTypa ropHEIX [OPOJ  OHpedeNseTcs HX BHEIIHUM OOJIHKOM
(HampuMep, MaCCHUBHOCTBLIO, CIIOUCTOCTBHEO (BBIpaXKaeTcsl B UepeJOBaHUU CIIOER

Pa3JIM4YHOI'O CDCTHEH) 1 T.,[[.)., DG_VCHDBHEHHLIM HCKOTOPBEIMI 0COOEHHOCTSIMU

[LOKYMEHT MOAMUCAH
SIEKTPOHHOM NOAMMUCHIO
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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oOpazoBaBImINECS IIyTEM OCTHIBAHHS OTHEHHO-KUIAKIX KaMEHHEIX PacIlIaBOB —
MarMbl. TaKOBEI I'paHUTEI, Oa3aIbTHL U T.1.

Marma npeactapisieT coOOIl BI3KUII IO KOHCHUCTEHIIUN pacIllaB BeChbMa
CJIOKHOTO CIJIMKAaTHOI'O COCTaBa, OOOTalll€eHHBIN MMapaMU BOABLI M Pa3IMUHEIMH
razaMn (KHCIOPOJOM, BOAOPOAOM, (PTOpOM, XJIOpOoM U Jp.). lIpn mznmsaHuun
MarMbl Ha [IOBEPXHOCTbL 3€MJIIM OHAa YacCTUYHO WU IIOJIHOCTBIO TEPSET
HACHIIIAIOINE €€ ra3bl. B TaKOM COCTOSIHUU €€ HAa3LIBAIOT VIKE JIABOI.

IIpomecc oOpazoBaHMSI MarMaTHYeCKHX IIOpOJI M3 MarMbl IUIM JIABBI
3aKJIFOUAETCs B IIOCTEIIEHHOM BBIJEJIEHUN 13 HEE IIPU OCTHIBAHUN MUHEPAJIOB B
TBEPAOM cocTOSHNM (KpucTtaymzaiusg). IIponiecc 3TOT mpogoipKaeTcsa A0 TeX
II0p, IOKa BCsS Macca MarmMel He II€pelJeT B TBEPJO€ COCTOSHUE — OOpaTUTCS B
TOPHYIO IIOPOJY TOTO IUIN MHOTO BUJA B 3aBUCUMOCTU OT XMMIUECKOT'O COCTaBa
ICXOJIHOI MarMel M OT (PM3UKO-XHMMUIYECKUX YCIOBHUIL ee oOpazoBaHmsa. Marma B
OJIHIX CJIy4asX 3acThIBA€T B HEJpax 3€MIIM, IIpU MEJJIEHHOM OCTBIBAHUU JIAET
Hadajio oOpasyeT INIyOMHHBIE MHTPY3HBHEIE IIOPOALI, B APYTHX CIIyUasxX OHa
JIOCTUTAeT IMOBEPXHOCTU 3€MIIN, pa3jIMBaeTCsd U JaeT Hayalo M3JIMBIIUMCS
(3ddy3uBHEIM) mopogaM. KpomMe TOro pa3mmyaroT H3JIUBIINECS IOPOABLI IO
BO3PAaCTy — MOJIOJLIE 1 JJPEBHUE.

Marmatudeckue IIopoabl — JJOpOorue, MX TIKEJIo oOpabaThIBaThb, HO
TEXHNUYECKNE II0KA3aTENN BEICOKIE.

CoctaB TropHbLIX TMOpoJ  ABIIETCS  IIEPBOM M3  BAXKHENIINX
XapaKTEPUCTUK:

a) MuHepaabHBIII cocTaB pa3zHOOOpazeH, XOTSA MpeACTaBJICH
CPaBHUTEILHO HEOOJILIINM YICJIOM MHIHEPAIOB, IIPEUMY II[ECTBEHHO CIUINKATOB.
Kak j71s1 moOBIX JpyTUX MOPHEIX IOPOJ, OH IIOCTOSHEH JJII KaXK0Il KOHKPETHOI
MarmMaTH4eCKOIl TOPHON IIOPOIHL.

I'naBHbIe (ITopogooOpa3yrome) MHHEpaldbl MarMaTHUYeCKHX TOPHEIX

IopoJ; — IloneBble mIaThl (okojo 60%), kBapil M IHUpokceHHl (o 12%),
OCTaJIbHbIe MHHEpalbl (poroBasg oOMaHKa, He(hEIUH H Jp.) UMEIOT MEHBLIIEE
3HaUYCHIE.

BTopocTeneHHble MHIHEpaadbl MarMaTHYECKHX TOPHBIX IIOpOJ He
SBILTIOTCS X HEOTheMJIEMOIl 4acThIO, HO MOTYT CIUILHO BJIMSITHL Ha CBOMCTBRa
nmopod (mpucytctBue 1-2% mmpura jgeflaeT TpaHUT HEIPUTOJHBIM I
OOJINIIOBKN ).

Cpenu MarMaTHYeCKIX TOPHBIX IIOPOJT BCTPEUArOTCS KaK
MOHOMHHEpaJbHBIE (JIYHHUT), TaK U HNOJHMMUHEpalbHEIE(IpaHUT, radbopo). OauH
II TOT K€ MUHEpaJl MOXKeT OBITh B OJHOII IIOpoJe IJIaBHEIM, a B JPyroii—
BTOPOCTENEeHHBIM(pOoTroBass oOMaHKa B IpaHHTaX COCTaBILIeT He Oonee 1-2 % u
SBILIETCS BTOPOCTEIEHHEIM MHHeEpajloM, a B radbopo— okxojyo 40% u gBIsAETCA
ITIaBHBIM MITHEPAJIOM).

XUMHYECKHIT COCTAB MAIrMAaTHYeCKHX TOPHBIX IIOPOJ SBILIETCS

AOKYMERT TIOARNGAH 'BIBas  XapaKTepHble  0COOEHHOCTHU
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OeclIBETHBIE KPUCTAJUILI, 00J1aJatOT BEICOKOH TBEPJOCTLIO M IIPOYHOCTHIO.

. ybTpakucisle S102 > 75% (nermMaTur);

. Kkucinie 75% <S102> 65% (rpaHur);

. cpeaune65% <S102> 52% (auopur),

. oCHOBHBEIES 2% <S102> 40% (radopo, OazaneT);

. yIbTpaocHOBHEIES102 <40% (IIMPOKCEHNT).

B cocTaBe »THX TrpyI BBASISIOT MaJIylO TIPYIIIY I[EJIOYHEIX IIOPO/,
OTJIMYAFOIIXCS TOBBIMEHHBEIM COJIEPKaHIEM HaTPpUI U Kajind (CHeHUT, TPaxUT).

B apyrux ciaydasgx Marma JOCTHIaeT 3€MHOM ITIOBEPXHOCTH U OBICTPO
3aCTBIBaeT IIPU HU3KOM JaBIEHUM, 00pas3ys Hopojbl ¢ odmimeM amoppHOTO
cTeKJIa (0OCH/IaH), 4acTO OYeHb IIOPHCTHIE (0OazanbT). OTO TaK Ha3LIBa€MBIE
5 PyzuBHEIE (M3TUBMINECS ) WIN By IKaHUYECKHIE ITOPOIEI.

CTPYKTYphl MarMaTHUECKIX TOPHBIX OPOJ] BREIACIISIOT:

a) IO CTENEeHU KPUCTAINIMYHOCTHI BEIEeCTBA:

- IIOJHOKpUCTaIJINYecKass — Bce 3€pHa Xopomo CcGhOpMHUPOBAHEI U
JIETKO

pa3IMUNMBI, Onarogaps AJIUTEILHON M IIOCTEIEHHON KpHUCTaJUIN3aI[U

(MHTPY3UBHEIE: TPaHUT, rabOpPo);

- HETIOJIHOKP HCTAJIJIIUeCKas — JaCThb BEI[ECTRA ycIIesa
pPaCKpUCTAJUIN30BaTLCI, a OCTajJbHasg Macca OBICTPO OCTEIBajla, HE YCIEB
copMHupOBaTh 3¢pHA MIHEPAIIOR;

- CTEeKJoBaTadg — IIOpoJa [IPEJICTaBILIET coboit CIUIOIIHYIO
CTEKJIIOBUIHY IO

MaccCy, UTO CBHAETEILCTBYET O OBICTPOM 3aCThIBAHUMN JIaBEl (0OCHAUAH);

0) II0 OTHOCUTEJILHOMY pa3zMepy 3€peH:

- paBHOMEPHOZEpPHHCTasd — 3€pHa B o0paslle HMEIOT MNPUOIN3UTEILHO
OJIHAaKOBEIIT pa3zMep(radbdopo, Tpaxur);

- HEpaBHOMEPHOREPHUCTasI — B 00Opazlle HPHUCYTCTBYIOT 3€pHa pas3HOIl
BEJINMYNHEI (TPAHUT),

- ioppupoBasg — B OJHOPOJHOI CIUIOMIHOINI Macce IOpOJbl BBIASIISIOTCS
3€pHa pa3IMUHON KPYIIHOCTHU (0a3albTOBEII HOP (PUPUT);

B) II0 aDCOIFOTHOMY pa3Mepy 3EPEH:

- KpyIHO3EepHUCTasI — OoeeS MM,

- CPEIHE3EPHIICTAasA — OT2 10D MM,

- MEJIKO3EpHIICTas — MEHEe2 MM,

- CKPBITOKpUCTaINIMUECKasd — 3€pHAa HEpa3JIMUUMBl HEBOOPYIKEHHBEIM
IJ1a30M.

OgHa M Ta K€ ropHas IIOpoJa MpU Pas’HBEIX YCIOBUSIX OOpazOBaHI
MOXET COCTOAThL U3 3EPEH pa3JIMUHON KPYHHOCTU (TpaHUT MOJXKET OBITH U
MEJIKO3E€pHUCTHIM, I CPEJHE3EPHUCTLIM, I KPYIITHO3EPHUICTHIM).

Hp I BEIJACIICHIIT TCKCTYP MaIrMaTIMHCCKIIX I'OPHBIX IIOPO g

AJOKYMEHT NMNOANMNMUCAH
SNEKTPOHHOWM NOoANUCLIO
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(rpaHuT, 0OCHINAH);

- MNOpUCTas, IIy3BIpUCTasd, MHUHAAJIEKAMEHHas M Jp. — TOpHas II0po/ia
COAEPKUT IIYCTOTHI, HOPHI U T. II. (DazankT, IemM3a);

0) OJHOPOJHOCTEL BEIIECTRA

- OOHOPOJHASI TEKCTypa— oOpa3zel] TOpHOI MOpOoJEl 00IagaeT OJHUMH I
TEMH K€ CBOIICTBAMHI IIpU HCCJIEAOBAHHN B JIFOOOM HalpaBiaeHHU(radopo,
TPaxXur),

- HEOJHOpOJHasg — ILITHUCTad, IIojiocyaTas, (ImonfgalbHasg U Jp.
(obcuamaH);

B) OpUEHTHUPOBAHHOCTE CIIATalOMIIX IIOPOAY MUHEPAJIOB:

- OpUEHTUPOBAaHHAS — JJIMHHLIE OCH MHHEPAJIbHBIX 3E€PEH BBITSHYTH B
OIIpeIeIEHHOM HaIlpaBICHUN(IIETMAaTUT —«IIIChMEHHBII TPaHUT» );

-  HEOpHEHTHUpPOBaHHAs —  MHHepaJlbHBIE 3€pHAa  PaCIIOIOKEHEI
OecHOops0YHO (IpaHUT, rabopo).

Oxpacka MarmMaTH4eCcKOll TOPHOII IOPOJBI UYacTO XapaKTEpU3yeTCs
TEPMUHOM «LIBETHOE YHCJ0» IUIN «UBETHONM HHAEKC», OTPaXaroI[IM
CoJIepKaHIE TEMHOIIBETHLIX MIHEPAJIOB (aBTUTa, pOroBoil 0OMaHKH, OMOTHUTA U
IIp.) B IOPOJi€ B IIPOIEHTHOM OTHOIEHHU K €€ o0béMy. Eciu mnpeoOramgaroT
CBETJILIE 3EpPHA, TO OKPACKy HA3LIBAIOT JIEMKOKPATOBOM, a €CIIU TEMHBIE —
MEJIAHOKPATOBOM (OT TIped. «Melsac» — UépHell). JId HHTPY3UBHBIX
MarmMaTH4eCKNX IIOPoJ paboTaeT MPaBIIIO «UE€M CBETJIEE, TEM KHCIIEEY .

Oxpacka BEIBETPEIEIX MarMaTHUYECKIX TOPHBIX  IIOPOJ  MOXKET
3HAYHNTEJILHO OTJINYAThCS OT IIEpBOHAYAJILHOI: OHA CTAHOBHUTCS CBETJIEE, YaCTO
PEIKEET.

Oxpacka JyId MarMaTHYeCKIX FOPHBIX IIOPOJ UMeeT 0coD00e 3HaueHNE, T.
K.

OOJILIIIMHCTBO U3 HUX HCHOJILAYETCI B CTPOUTENLCTRBE, U OT €€ JeKOPaTUBHOCTU
3aBHCHUT CTOUMOCTh CTPOUTEILHOTO KaMHSI.

[InomHnocmu_(yoenvHsiii 6ec). MarmaTudecknue rOpHBIE IIOPOJLI KHCIIOTO
cocTaBa 0OJIANAIOT cpefHeil IoTHOCTEIO (v memabl 300-350 kxr/m°, y rpaHuTa
26002700 T/M°), IpU M3MEHEHUH COCTaBa MOPOJ OT KHUCJIOIO K OCHOBHBIM U
yJILTPAOCHOBHBIM UX IUIOTHOCTBL yBenmuuBaercs(y rabopo 2800—3300 1/m?).

IIppuMeHeHHe MarmMaTHUECKHUX TOPHBIX IMOPOJA B HAPOJHOM XO3SICTBE
IIMEET

Ype3BLIYAHO OOJIBIIOE 3HAUSHUE U PazINdHY 0 HaIlpaBJIeHHOCTh!

a) OCHOBAHHUSA CoOpy:keHMI. MHorme MarmMaTUUeCKNE€ TOPHBIE ITOPO/IEI
00JIaJarOT MPOYHOCTBIO, 3HAYHNTEILHO MPERBIIIAIONEl HEOOXOJUMYIO, — COTHU
MIla. OHH #OpakTHYeCKH HECXKNUMAaeMBl, HEpPacTBOPUMBI B BOJAE U
razOHEIpPOHNIaeMbl. Bce 3T IIpU3HAKN MO3BOJLIIOT OTHECTU MarMaTHUECKIE
rOPHBIE IIOPOJIBI K TUITY CKaJIbHEIX I'PYHTOR.

Ho mpu ux oreHke HE0OXO0MMO OMHUTE O Pa3zHUIIE MEXK/IY IIPOYHOCTHIO

AOKYMEHT NOANMICAH Y0J1 B 1IEJIOM. B IIPUPOIHBIX VCIIOBUSX
SNEKTPOHHOM NOANUCHIO JOA = ' HpHPOA - y
Ceprudmkat: | 112000002A633E3D113AD425FES50002000002A6 HAHO pPaCCCHCHEBI CIHCTCMOIlI TPCIIHH,
Bnapeneu. lllebayxoea TateaHa AnekcaHapoBHa

‘b MacCCHBa M HCEPCAKO JCJIAKOT C€I'0
[eicreutenex: ¢ 20.08.2021 no 20.08.2022 CTBE OCHOBAHITA CDOpy}I{EHHﬁ;



O0) cTpoMTeJIbHBLIH KaMeHb. MarmMaTuuecknue TOpPHBIE IIOPOJBI C
IPEBHEMINNX BPEMEH HCIIONIB3YIOTCS B CTPOHTEIILCTBE B €CTECTBEHHOM BIHJIE,
IIPOIiIs JINIIE IIOBEPXHOCTHYIO 00paboTKYy:

. IITY YHBI i1 KaMEHb IIPON3BOUTCS I3 OOJILITMHCTBRA
MarMaTHYEeCKIX TOpHBIX mopoh. IIpemmoureHume oTmaércsad mopojaM C
MAaCCHUBHOII TEKCTYpONl M MEIKO- U CPEJIHE3EPHUCTON CTPYKTYpOIl, C
JIeKOPaTHBHON OKpacKoil (IpaHUT, CUSHUT, rabbpo u ap.).

~ MOHYMEHTAaJIbHBIII KaMEeHb — HanOoJiee MPOYHBII 1 JeKOpPaTUBHEIN —
CIIy’KUT  JUId  HN3TOTOBJIEHUS  MaMATHUKOB, CKYJILIITYP H  KPYIHBIX
aApXUTEKTYPHBLIX AeTaliell (rpaHuT, radbopo u ap.);

~ OONMIIOBOYHEINI KaME€Hb MOJIy4alOoT N3 OOJIBIIMHCTBA MarMaTHYecKUX
nmopoJd. Mcrmonb3oBaHne MPUPOSHOTO KaMHA /1 OOJHMIIOBKH JOpOro, HO
SKOHOMUYECKH OIlpaBaaHo(ac(albTOBRBINA IO CIYXKUT B Ilepexojax MeTpO He
oosee 3-—4 ner um JaéT OrPOMHOE KOJIMYECTBO IBLIM. B Takmx ke yCIOBMSX
I'PaHUTHEII II0JI 5KOJIOrmYecKy Oe30I1aceH I CPOK €ro CIIyKObI HEOIpaHIUEH);

~ CTEHOBBIE OIJIOKM [JOJDKHBI OBITh H3TOTOBIEHBI M3 IIPOYHOTO U
[IOPHCTOr0 KaMH: (aHAEC3UT, TY ) BYJIKaHUUECKUII),

~ OOpPJIOPHEII KaMeHb HE JOJIKeH OBLITh JE€KOPaTHBHBEIM, HO 00I3aTEILHO
IIPOYHLEIM I IIOTO0CTONKUM(IPAHUT M T.II.),

. IpoONEHEI KaMeHb(JFOOBIE MarMaTU4YeCKHE€ TOpPHEIE IIOPOJHI,
OTXO/BI

IIPOM3BOJACTBA MTYYHOT'O KaMH ),

B) CbIpbE€ A/ M3rOTOBJIEHHSI CTPOIIMAaTepHAJIOB IIOJIY4YalOT U3 MHOTHUX
MarmMaTHYEeCKHIX TOPHELIX IIOPOJ:

IleMeHT (0OCHauaH, TPaxurT),

KepaMHIUECKIe M3AENI IOy YaroT, UCIOIB3Y S IIeTMaTHT;

CTEKJIO IPOM3BOAUTCS U3 IUIIapUTa, OOCHANaHa, aHe31Ta, TPaxuTa,
MIHEpallbHas BaTa BeIpabaThbIBAE€TCS M3 JUOPUTA, IIHPOKCEHUTA,
OTHEYIIOPhI — IIOJIYYarOT U3 Iy HUTA,

B IIETPYPrun (KaMeHHOE JIUThE ) UCIIOJIL3YIOT Oa3alkT, quadas;

') Apyroe npuMeHeHHe MarMaTH4eCKUX FOPHbIX MOPOJ:

- IIPOU3BOJICTBO KUCJIOTOYIIOPOB — I'PAaHUT, aHAE3UT, TPaXuT, Oa3ajbT;

- IOJEJIOYHBIE U [JeKOpPaTHUBHBIE KaMHI— [IerMaTuT, oOcCHauaH,
1a0paJopur;

- ICTOYHUKH I[€HHBIX 3JIEMEHTOR — IIerMaTHUT (TOMa3kl, BOJb(]paM, 0JIOBO
1 JIp. );

Vkazanus no mexHuke 0OeonacHocmu O0ns CmMyoeHmos npu
npoeedeHUU 1a0O0PaAMOpPHbLIX Padom

1. HaﬁﬂpaTDpHHE paﬁﬂThI IIPOBOJJATCA 101 HHﬁH}D,[[EHHEM
IIPCIIOAABaTCIIA  IJIH H&6DpaHTa. K  BRIIIOJIHEHIIO Ha6{}paT{}pHEIX paGDT
AOKYMEHT MNOAMNMCAH > MIPOCIVIIUBAHUS WHCTPYKTa)ka II0
SNEKTPOHHOW NOANUCHLIO | pocily by
Ceptudhmkar: | [12000002A633EED113AD425FBS0002000002A6 dPHBIM MCP4dM. [locme HHCTPYKTaXxKa
Bnapeneu; Webayxoea TaTeaHa AnekcaHgpoeHa

[AJIBHOM JKYPHAJIC.
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[IpaBUjla BHYTPEHHETr'O TPYIOBOIO paclopsika, YCTaAaHOBJIEHHBIE PEXKNMEl TPy Ia
1 OTJIbIXA.

3. OOopyaoBaHHE, YCTAHOBKH, IIPHOOPHEl, WHCTPYMEHTHl JOJIKHEI
MCIIOJIB30BAThC TOJILKO I10 IIPSIMOMY HazHAa4YE€HUIO.

4. B mabopaTopun [OOJDKHEI MPOBOAUTHECSA TOJIBKO T€ BHALI PpaloT,
KOTOpbI€ COOTBETCTBYIOT IUIaHy paboTHl JlabopaTtopuu. 3alpelraeTcs

IIPOBOJAUTE APYTHe BUALI padoT.
5. Ilpu HapymeHunm TpeOOBaHHII TEXHHUKH O€30MacHOCTH CTYACHT

OTCTPAaHJAETCSI OT JIaJIbHENMIIEro  BBIMOJIHEHUS J1abOpaTOpHON  pabOTHI.
Ecnu JeicTBUSA CTyJAeHTa HE IIPUBEIMN K CEPbE3HBIM IIOCJIEACTBISAM, TO OH
MOJKET OBITL BHOBBb JIONYIIEH K JIaDOpaTOPHBIM 3aHATISIM JIMIIb IIOCJTIE
[IOBTOPHOI'O NHCTPYKTaXa.

3adanus, nopaooK U NOC1ed08amelbHOCMb 6bINOJIHEHUS pabombl
BEIIHICBEIBAETCS XapaKTEPHCTUKA 3aJJaHHBIX FOpHBIX IopoJ (Tadbmurma 1),

BBIﬁDp BapHdHTA OCYIICCTBIIACTCA B COOTBCTCTBIII C BAPHAHTOM 2.

Tao6uua Nel —CtpykTypa onucaHHs TOPHLIX MTOPO/]

Hazpanue

doTo

KucrnoTHoOCTD

I{Ber

CTpykTypa

Tekcrypa

Y neIbHBIN Bec

fDmpma 3aJICI'aHITA

MecTopoxkaeHNIA

HpaI{THT-IEC KOC 3HAUCHIIC

T adsmmua Ne2 — Be10op BapuaHTa

Bapwuanr | | 'paHut AHJIE3UT
Bapuanr 2 JIumaput ["abbpo
Bapuanrt 3 KBaplieBHIl Jlabpagopur
nopgup
Bapuanr 4 I loneBoMIIIATORKI i1 bazanbT
nnopdup
BapuaHT 5 ITop pupur JyHut
Bapuasr 6 CHeHUT Ilepngorur
Bapnanr 7 Jnaban llmpokceHur
Eﬁ@mégf'ﬂ%ﬂnmm HermaT HedenuHnopwlil cueHut
ANEKTPOHHOW MOAMUCHIO DOIIT
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapgeneu; LlleGayxoea TateaHa AnekcaHapoBHa T}"(]f)(]Z)HT
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Coodepycanue omuema
OTUeT JOJIKEH COAepKaTh:

1. I{ens paboOTHI.
2. 3agaun paOOTHL.
3. Teoperuueckas 4acThb.
i Texnnka O€30acHOCTI.
J. OmnucaHne ropHBIX HOPOJI (II0 BapHaHTaM).
6. BRIBOI

KonmponvHsie sonpocni

1 [IoHATHE CTPYKTYpPhI TOPHBIX ITOPO.

2 MarmaTtiaeckue (M3RepIKEHHBIE ) IIOPOIEL.

3 IIponecc oOpazoBaHusg MarMaTHUECKIX IIOPOI.

4 [ maBHBIe  (mOpOJI0OOpa3yroIne) MHHEpaJkl  MarMaTHYeCKIX
TOPHBIX.

5 BTopocTenenHple MIHEPAIbl MarMaTHYeCK X TOPHEIX ITOPOJI.

6 Knaccudpukamusa 1mo XHMIUECKOMY COCTaBY — MarMaTHYECKIIX
TOPHBIX.

[IOKYMEHT MNOANNCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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JJABOPATOPHASAN PABOTA Ne3

PACUYET ITPUTOKA I'PYHTOBBIX BO/]

Teopernueckas yacthb
I'pyHTOBBIC¢ BOABLI — BOJJOHOCHBEIE IIIACTHEI ToNIMHON oT 1 mo 10

MCTPOB, PACIIOJIOKHUBIIMNCCA B HCApAX IPYHTA. qHH_IE BCCI'0O OHH CJIIYiKaT
HCTOYHHNKAMMI BJIAal'll  JJIA Dﬁﬂpy,[[GBaHHH KOJIOALCB, CKBaAXIHMH Hd4 YYACTKC.

BoaoHOCHLE CNOW

CkBaxuHa
ANA rPYHTOBbLIX BOA

pyHTOBbLIE® BOAbI — ECAOHOCHBI® NNACTh TONWMHOM o7 1 00 10 METPOB, PACNONOXMELLMECH B HEAPaX MpYHTa

Puc.1. Cxema pacIionokeHHS I'PYHTOBBIX BOJ

['pyHTOBAas BOJA 3aKFOYEHA B PEIXJILIX ITOpOJiax (Bo/ia INIaCTOBOTO THIIA)
IJIN 3aIIOJIHAET TPEIINHBI B KaKHX-INO0 XOPOIIO CIEMEHTHPOBAHHBIX IIOPO/Iax
(Boga TpemmuHHOTO THHA). OHAa MOXKET HaXOJAUThCSI U B IIOpax HopoJ (IIOpOBHIE
BOJIBI ).

[’ pyHTOBEIE BOALI (POPMHUPYIOTCSI B OCHOBHOM 3a CUET HHQIIILTPAIIU
aTMOC(EepPHBIX OCAJKOB H MOBEPXHOCTHBIX BoJ. OONacTh MUTAHUSA I'PYHTOBBIX
BOJ OOBIYHO COBMAJAET C 00JIACTBIO paclIpoOCTpaHEHUSI BOJOHOCHOIO TOPM30HTA.

Bo10HOCHBIN TOPU3OHT - 3TO CJION I'PyHTa, KOTOPBIU COJIEPIKUT B IOpax
WA TpelNHaX 3HAUNTEIIbHOE KOJIMYECTBO BOJBI.
MOIIHOCTL, TOPM3OHTAa  HEMOCTOSHHA UM 3aBUCUT OT  CBOICTB

“ﬂﬂﬂﬁ“"ﬂaaﬁﬁgﬁ n‘aﬁ‘n‘ﬁ" nocoraarra T 00QJIACTH Pa3lrpy3KH, HHTCHCHBHOCTII

SNMEKTPOHHOW NOAMNUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LLle6ayxoea TatbAHa AneKcaHapoBHa b IpyHTGBBIX BOJ, OTJIITHAaroniad 1x OT

CYTCTBHC HAIlIopa.
HewncrenteneH: ¢ 20.08.2021 no 20.08.2022



O Apre3HaHCKHe ILIacTbl. CaMBIN HI3KUII CJIONM BOJIOHOCHOM! JKHIIBL.
Kak mpaBuiio, pacmoiaraercs Ha YpoBHE OT 25 METPOB U HIKE OT IOBEPXHOCTU
3eMiId. B OCHOBHOM Takasl BOJla 3ajieraéM MeXKJy IIJlacTaMI H3BECTHSAKa U
O€3HAIIOPHBIX KIJI. APTE3MAaHCKUE IUIACTHI HCIIONL3YIOT JJII 000pYJOBAHMS
CKBa)XH B UYaCTHBIX BIAJCHILIX. lakHe XKIUJIEI HE OKa3LIBalOT IMaryOHOIO
BIIISIHIS Ha IIOCTPOMKHI 1 PACTUTEILHOCTh Ha YUacTKeE.

O be3HanopHble IpyYHTOBbIE€ BOJbl. TakoIll IIIacT paclojlaraercs Ha
OTMETKE OT 5 70 20 MeTpOB OT YPOBHS 3eMJIM. laKue JKIWILl He II0JBEpPIKCHEI
N3MEHEHUSIM YPOBHS BOJLI B Pe3YJILTATE CE30HHLIX OCaAKOB. JI[MHaMIKa Takoro
IJIacTa OCTaeTCs HEU3MEHHOIl. 3a cueT Oe3HAIIOPHOM KIUILL IIPOMCXOIHT
HaIlIOJIHEHHE OJIM3JIeKalluX K Ballell TeppUTOpHU BOJOEMOB. CTOUT 3HATh, UTO
OC3HAIIOpHEIE BOALI OKa3bIBaIOT OUEHL IIaryOHOE€ BIIGHIE Ha (QyHIAMEHT
FOTOBOTIO 3JIaHUS 1 BCE MPOJIOKEHHBIE I10]] 3eMJIEN KOMMY HUKAITHA.

O BepxoBoaka. OTHU I'PYHTOBEIE BOJALI SBJIAFOTCS CaMbIMH CIIOKHBIMU B
I1aHe  oOycTpolicTBa Tepputopunl. I1IogoOHBIII ITAacT € KUAKOCTBIO
pacIiojiaraeTcs, Kak IIpaBUJIO, Ha YPOBHE JI0 3 METPOB OT ITIOBEPXHOCTH I'PYyHTA.
BepxoBogHBEIE KIJIEI O4UeHb HAryOHO BINSIOT Ha CaJOBO-OTOPOJHEIC
HacaXKJeHHd Ha Vy4YacTKe, H IpH HSTOM 3aTparuBaroT (QyHIaAMEHT U
KOMMYHHIKaIU. XOTs Bce CyTy00o MHAMBUIYAILHO IS KaXKJOro KyckKa 3EMIIIL
Haunbomnee  cylmecTBEHHOE  BIMSHME  Ha  PEXKUM  TIPYHTOBBIX  BOJ
OKa3hLIBalOT METEOPOJIOTMUECKIE ycJI0BUSA (aTMOC pepHBIE
OCaJKMH, ICIIapeHUsI, TeMIIepaTypa, aTMOc (pepHOe IaBJIICHNIE I T. 1. ),
rupaBlIMdecKne YCIOBHS (M3MEHEeHHEe peXIMa IIOBEPpXHOCTHEIX BOJOEMOB,
IMUTAIOMUX WIX ApeHupyromux [I. B.), Xo3salicTBeHHas JeITEILHOCTL UeIOBEKa
(CTPOHUTEILCTBO THAPOTEXHUUYECKHNX U THUAPOMEINOPATUBHEIX COOPYIKEHUIL,
OTKauka BOJBI U HE(TH U3 HEAp, JoObIUa MOJIE3HBIX HCKOMNAeMBIX, YI00peHue
CENIbCKOXO03IICTBEHHBIX 3€MEJIb, I Jp. ).

[ 'pyHTOBEIE BOJBI OKAa3BIBAIOT paspyllarolee BIMIHIE Ha OSTOH U JApyTrHe
CTPOUTEIILHBIE MaTEpHaJIbL.

' pyHTOBEIE BOJIbI OTHOCHUTEIILHO JIETKOAOCTYIHBI, U IIO3TOMY HMEIOT
OOJILIIOE 3HAYEHHE IS BOJOCHAOKEHIS IIPOMBINUIEHHBIX IIPEAIPUATHII U
Pa3JINYHLIX HaCEJIIEHHBIX Iy HKTOB.

JI11s moOBIUN I'PYHTOBBIX BOJ J€IarOT KOJIOJILI, CKBaKIHBL C TPaBUITHOMN
OTCBIIIKOI B COUETaHUU C (PIUILTPAMIL

['pyHTOBEIE BOJBI MOJXXHO HCIIOIB30BaTh B KaueCcTBE OOIIHPHOTIO
pe3epByapa I 3allacaHis BOJAbl BO BpEM: HaBOJHEHUI U €€ pacXoJOBaHNUSA BO
BpEMS 3aCyX.

Bo BmaxHOM KJIHUMaTe€ MHTEHCHBHO IIPOHCXOJAT HH(I)HJ’[E-TIJ&L[HH 41
HD,I[BEMHBIE CTOK. HpH JTOM T'OPHBIC IIOPOJALI I IIOYUYBEBI BBIIIC/IAYMNBAROTCH, 1 H3
HIX BBIHOCATCA JICI'KO PACTBOPHMEIC COJIHN — XJIOPILJAEI H C}"J]L(I)E’LTBI. prHTDEBIE

AOKYMEHT TNOANUCAH YHH coJlepyKaT JIUINL OTHOCUTEILHO
SNEKTPOHHOM NOANMUCHIO ACP
CepTudivikat: () 12000002A633E3D113AD425FB50002000002A6 1I0M THApOoKapOOHATEl  Kamblnus). B
Bnapeneu: Webayxoea TatkAHa AnekcaHgpoBHa
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KOJIIMYECTBAa aTMOC (PEpHEIX OCaJIKOB, a TaKXkKe
c1a00l APEHNPOBAHHOCTU MECTHOCTH IIOA3E€MHBI CTOK TI'PYHTOBEIX BOJ HE
pPa3BUBAETCI, BMECTO ASTOI0 OHU MHCHApPSIOTCS M 3acoJLIroTcsa. BOmmsu pek,
BOJIOEMOB, BOJOXPAaHWINI U T. [I. TPYHTOBBLIE BOJLI B 3HAUUTEIILHON CTEIIEHU
OIIPECHEHHI U I10 KaUECTBY MOI'YT YIOBJIETBOPATL HOpMaM IIUTLEBOI BOJIHI.

MuHepaau3anusa — CyMMa BCeX MIUHEPAJILHBIX BEIECTB, PACTBOPEHHBIX
B  BOJI€, BHIpaXX€HHasg B TIpaMMaxX aOCONIOTHO CyXOro  OcCTaTka,
[IOJIyUeHHOTO BeIlTapuBaHueM 1 11 Boawl. Kiaccudukamuss BoJ IO CTEIEHH
MUHEpaJIN3aIumn:

o Ilpecnvie — gpo 1 r/n. llpeoOnamaromuil XUMHYECKUM TUII BOJ:
rUApOKapOOHATHRIE KallbI[IEBHIE.

o (Cnabocononosamsie — 1—3 r/11. CynbdaTHBIE, peke XJIOPUIHBIC.

o« Cononosamvie — 3—10 r/n. CyJbdaTHBIE, peKe XIIOPUIHEIE.

o Conénvie — 10—15 r/n. CymbdaTHble, XITOPHIHBIE.

e Pacconvt — 6ombie 50 /1. XI0puIHO-HATPUEBEIE.

o ZKécTKkocThb BOALI OOy CIIOBJIEHA IIPUCYTCTBUEM B BOJI€ HOHOB KalIbI[H
1 MarHU.

[Io oOmiell *kE€CTKOCTH BOJLI IIOAPa3qeIsIFOTCS Ha 5 TUIIOB:

o oOueHb MAcKaAa: <1,5 Mr 3KB./IL,

e msackaa: 1,5—3 Mr skB./11,

o YMepeHHO Hcécmkaa: 3—06 Mr 3KB./I,

o Jfcécmrkan: 6—9 Mr sKB./IL,

e OYeHb Hcécmkaa: >9 Mr 5KB./IL

B Poccun g m3mepeHns XKECTKOCTHI Yallle HCIIONb3YETCsI HOpMaJlbHas
KOHIIEHTpaIliUsl MOHOB KalbI[NA U MarHus, BBIPpaX€HHAsI B MHJLJIUT paMM-
IJKBHUBaJIEHTaX Ha JuTp (Mr-3kB/1). OJMH MIr-3KB/JI  COOTBETCTBYET
comepkaHuo B nurpe Boabl 20,04 mmwinurpamM Ca2+ unu 12,16 MuwimurpaMm
Mg2+ (aTomMHasg Macca JieJIEHHAs Ha BaJICHTHOCTD ).

BOnn3u cBanok, ckoTo0az, CKOTOMOTIILHIKOB, Pa3JIMIHOTO pona
XNIMUUYECKNX, PAJANOAKTUBHBIX  3aXOPOHEHUN I'PYHTOBBIE  BOJLI  3apajKEHHI.
| pyHTOBEIE BOJIBI SIBJLIFOTCS [IOKA3aTEIIEM YNCTOTEI IIOUB, MECTHOCTI.

B kommiekc oOpazoBaHHS BOJOHOCHOTO IDUIacTa TakKiKe BKJIKOYAETCH
YPOBEHL IIpOMEpP3aHUd TIPyHTaA U €ro MHocjeayromee nyudeHme. KHrak,
oOpa3zoBaHNE IUIacTa BOJBI BREITJISLAUT IIPUMEPHO TaK. [ pyHT HMEET CBOICTBO
3aMep3aThk N pasMep3aThbCsd B pe3yibTaTe IEpernajgoB TeMIieparyp. lam riae
[IOYBa MEP3HET N OTTAaHBaeT, OHA CTAaHOBHUTCSA Ooyiee prIXiIoil. Yepez Heé
[IpOCAaUYNBAIOTCI OCaJAKN B BUJE O/ U CHETa. 3aTEM HIUKHUII CJION I'PYHTAa, HE
[IOJBEPKEHHBIN 3aMEpP3aHIAM, TpaMOyeTCsI B TEUEHHUE COTEH JIET, IIPEBPAIasCh
B HENPOHMUIAEMBIN IUIACT. OTO M €CTh JHO BOJOHOCHON IKWJIbL Taxum
oOpazoM, BoJla CKaIUIMBAaeTCs B CBoeoOpasHoil kamepe, (opMHUpPY S HallpaBJICHUE
CBOETO JBMIKEHUS II0J] BO3JAEUCTBUEM CBOEH kK€ CIUILL. 11033Ke, B 3aBUCHUMOCTU

AOKYMEHT MNOANNCAH Y KWIaM B CTOPO BOJIOEMA WJIU
SNEKTPOHHOWM Noanuchblio | pOHY A
Cepruchukar: . 12000002A633E30D113AD425FE50002000002A6 AM, HCIIAPAACE TAaKIHIM DﬁpEIBDM:, HCpC3
Bnapeneu;. UWebayxosa TaTeaHa AnekcadHgpoBHa
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HKaAPY 3CJICHDL Ooltee COYHAA 14| HaCBIIIICHHAA.

BEICOKHI YPOBEHB I'PYHTOREIX BOJT — 3TO IIpoljeMa, ¢ KOTOPOIl MOJKHO U
HYKHO OOpoThCs. MHaue 3aTpaThl Ha 0OCIyKINBaHHE y4acTKa BEIPACTYT B pa3bl
YeM BpeasaT OIM3KOpPacIoNOKEeHHBIE BOJOHOCHBIE IINTACTHI:

* Ha CYIMUHHUCTBIX, II€CUaHBIX M CJIAHIIEBBIX II0UBAX TaKHe JKIJIbI
CIIOCOOHEI IIOCTOSIHHO pa3MBIBaTL TIPYHT, UTO MPUBEAET K IMIPOCETAHUIO
¢pyHmZaMeHTa, a BIIOCIEICTBUI H CTEH JioMa. BO0O3MOXHO OKOHYATEIILHOE
OoOpyIINBaHNE BCE KOHCTPY KITHUIL.

» Kpome TOro, BHINI€HA3BAHHEIEC THIIEI 'PYHTA II0J] BO3JEMCTBIEM OJIN?3
PACIIOJIOKEHHBIX IIJIACTOB C BOJOII CO BpEeMEHEM MOTYT IIpeoOpazoBaThbC B
IUIBIBYH. A 23T0 0Oolee clIoxHad MOpodOnema, ¢ KOTOpOol IIpaKTHYECKU
HEBO3MOYHO CIIPaBUTLCSI.

" Bcd pacTUTEIILHOCTL B Cajly U OTOpoJe Ha KYIUIEHHOU TEepPUTOpPUU
OyJIET IPOCTO THHUTh, €CJIN YPOBEHb I'PYHTOBEIX BOJl OyJET CIMIIKOM BEICOKHM.
B »sToM ciyuae mpmaercd npuOeratb K CIEIHAIBLHBEIM YXUIIPEHUSIM BpOJE
[IOJbEMA T'PAJOK IIYTEM JOCHIIIAa TpyHTa. JlepeBbA IMpUAETCA cllacaTb METOJOM
BBICA[KI Ha CIeI[MaJIbHbIX 3E€MILTHBIX HACHIIIAX.
3BE€CTHO, YTO BOALI B IIOYUBE TpeOYIOT MA€NCTBUII, HAIpaBJICHHBIX Ha HX
ycTpaHeHne. FlHaue Bce TPybl II0 TEPPUTOPUN Oy Iy T HAIIpaCHBEIMU. BOpoThCs C
TPYHTOBOII BOJIOII HYXKHO TOJIBKO CIIOCOOOM €€ OTBEJeHHI. 10 €cCThb
o0OpyIOBaTh XOPONIYIO CHCTEMY JApeHaxa. CaMBIM pacOpOCTpaHEHHBIM
CUNTAETCS OTKPHITHIN JApeHax. VcIonb3yeTcss B TOM cJIydae, €CJIM I'PYHTOBHIE
BOJIbI MEIITAIOT HAaCaXAEHUAM. J[J1 5TOro B caJly HYKHO BLIKOIIATH CIIEIUAJILHEIE
KaHaBEl JJ19 ApeHaxka. VIX riyOmHa JomkHa ObITh He MeHee 40 cM, IIpH ATOM
OHU BCE JIOJDKHBI CMOTPEThH B CTOPOHY YKJIOHa ydacTka. Ha oropoje mexay
KYILTYypaMU pPOIOT KaHaBKU IIyOmHOM He Oomnee 10-15 cm. 3Ora cucrema
OTJINYHO CIIPABUTCS C OTBOJAOM BOJIBI C OrOpo/ia, HO HE SIBIISIETCS COBEPIIEHHOIL.
Munayc cucreMbl B TOM, 4YTO YXOJ 3a caJOM N OropoJOM YCJIOXKHEH, a
KOHCTPYKIIS APEHAaXHOM CHCTEMBI MOXKET OBITh HapyIlleHa B pPe3yJIbTaTe
BETPOB, JOMAIIHUX XHBOTHHIX M Ip. MOXKHO HCIIOJB30BaTh IIPOCTO CIOCOOD
BOJOIIOHUZKEHIS Ha TpyHTE. J[JI 3TOro HeoOXOAUMO BEIPBITH KOTJIOBAH, UEpe?
JTHO KOTOpOro OyAeT yXOAUThb BoJia. 10 €CThb, YPOBEHL I'PYHTOBBIX BOJ OyJET
CHIKAThCS 3a CUET CHIDKEHHIS YPOBHS JHa KOTJoBaHa. Ho Takoil crmocold He
[TOJXOJUT, €CIIM YaCTHUIlLI I'PYHTAa BBIMBIBAIOTCSA C BOJOI. Y3HATh 3TO MOJYKHO
TaKxe uepez OypeHHe WIN IPOBEACHHE TIe€OJe3MUeCKOr0 aHajl3a IIOYBHI.
3akpuITasi cucTeMa JpeHNpoBaHMU. VICTIONIB3yEeTCs B TOM CJIydae, €CII YPOBEHb
TPYHTOBBLIX BOJ[ MEIIAET HAJAEXKHON U JOJTOBEYHON SKCIUIyaTaluu 3JaHNs.
Takasa cucrema OTBOZa BOALI C TEPPUTOPUN CKPEITA OT IIOCTOPOHHUX IJIa3, HO

IIp11 5TOM HMCCT EyH_[ECTBEHHEIﬁ MIIHYC — 6EICTpDE sallJInBaHne. B Takoll
CHCTCMC I'TIaBHBEIMII COCTABILAFOIIIMI ABJIAFOTCA TPAHIICIH 110 BCCMY IICPIIMCTPY
AOKYMEHT [TOATNNCAH BaHHBLIE TPYOBI ¢ mnepdoparmeii. Boja
SNEKTPOHHOWM NoANUCHLIO by ptb pal ' A
Ceptuchmkar: = 12000002A633E3D113AD425FBES0002000002A6 prﬁam B HaMeueHHoe MecTo. MoK HO
Bnapeneu. Webayxora TaTeAaHa AnekcaHapoBHa

OBKY JIA OTBCACHIIA BOJAEBI C I'PYHTA.
[OeicTeutenex:c 20.08.2021 no 20.08.2022 bTPOBAA CHCTCMd 11 MOIIHBIC HACOCHI.



HDCHE,[[HHE[ 6}’,[[ET OTKa4YHNBaThb BOAY, 1 HAIIPABIIATDH €€ B CHCTCMY OTBCICHIIA.

PacuerHast yacTsh
JlabopaTopHass padoTa BBINOJIHAETCI B PYKOINCHOM BHJIE B TETpaal

11ab0opaTOPHBIX padoT.
Bapuaut BbeiOupaeTcs mo mneproii OykBe damumunm u nociaegueil mudpe

HOMCPA4 3a4ETHOU KHIKKH COTJIACHO TEI6HHL[E

Tabmma 1 — BeiOop BapuaHTa

IHocnequan 1 2 3 4 5 6 7 8 9 10
nu@pa
HOMepa
3avYeTHOR
KHHEKH
AJLX 1 2 3 4 5 6 7 8 9 10
= | B,M,II 2 3 4 5 6 7 8 9 10 1
= | B.HY 3 4 5 6 7 8 9 10 | 2
= [rom| 4 5 6 7 8 9 10 1 2 3
S oo s 6 7 8 o [ 10 | 1 2 3 | 4
2 | E,P,D 6 7 8 9 10 1 2 3 4 5
3 | 9K,C, 7 8 9 10 1 2 3 4 5 6
= | 1O
% 3,T, 5 8 9 10 1 2 3 4 5 6 7
= | LY 9 10 1 2 3 4 5 6 7 8
K,® 10 1 2 3 4 5 6 7 8 9

Onpeaennure MpUTOK TPYHTOBOII BOJBI K KaHaBE WM TpaHIIEE C JABYX
CTOPOH U ¢ OJHOII cTopoHBl. CocTaBbTE CXE€My JUII pacuéra C
TIAPOre0JIOTHYECKIMH IapaMeTpaMu, IogoOHyk puc. 1. JlaHHBIE 19 pacudéra
npuBedeHsl B Tabimune 2. HepgocTaromme mapaMeTphl paccudTaiiTe IIo
NMEIOIIMCS JaHHBIM.

KaHaBa — OTKpBITas ropHas UM I'e0JIoropa3BeablBaTeIbHAI BEIPaOOTKa,
IMeEoI[as HEOOIbIINE 10 CPaBHEHHIIO C JUINHOM IIOIIEpEeYHbIE Pa3MEPHI.

No Mo Caonn | Koap JlJIHH Pauy
OCTh - C
Ne Cuion BObI HII. a
BOJOHO BJINAH
Bap cH BOJbI 10 | mocJjie | pMILTP | KAaHAB st
H- ' OTKA4YKH, | OTKA4 | anHu, bl,
IJ1acrTa KaHaB
aHT ho, M KH, Ky, .
¥ »
0B H h, m M/CYT. L.m R,
0 6,0 3,0 1,1 4,0 100 16
1 4,0 2,5 1,0 2,0 50 25
2 7,0 3.3 1.3 3.5 120 12
[OKYMEHT NOANMCAH 1,2 4,2 105 10
SNEKTPOHHOW NOAMWUCLIO 1,7 70 46
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: [ebayxoea TateAHa AnekcaHapoBHa 4’2 130 25
1.3 9 34
[OencreuteneH: ¢ 20.08.2021 no 20.08.2022 1.5 S0 47




8 5,5 3,5 1,7 2,2 175 14

9 6,8 3,8 1,2 2,5 200 26
10 5,8 3,0 1,8 14 180 28
11 7,2 3,9 1,3 1,7 205 10
12 6,5 4,0 1,5 24 150 15
13 7,5 4,0 1,5 3.0 165 20
14 8,3 3,9 1,9 4,2 210 25
15 5,7 3,7 1,6 2,6 160 11
16 6,2 3,5 1,7 1,2 185 18
17 53 3,2 14 1,6 135 19
18 2,9 2,0 0,9 1,5 45 31
19 7,6 3,6 1,5 1,3 190 27
20 3,5 3,0 0,9 2,1 115 17
21 4,5 3,5 1,0 1,9 195 20
22 1,7 3,7 0,7 24 220 26
23 3,8 2,8 0,8 28 60 50
24 6,6 3,1 1,0 1,9 175 18
25 3,9 2,9 0,5 3,2 95 11
26 4,6 1,1 0,6 0,5 32 56
27 6,1 5,7 24 3,6 95 32
28 8,4 4,2 1,9 7,1 124 15
29 3,8 3,0 0,8 4,0 150 26
30 5,5 2,3 1,3 29 28 43

IIpumep pemieHns 3aaaun (BapuaHr Nel)
1. CocraBingeM cxeMmy /I pacdeTa IIpUTOKa BoApl K KkaHaBe. Ha cxeme
[TOKa3eIBaeM OOIIENpUHATEIE OyKBEHHbIE 0003HAYEHNS I COOTBETCTBYIOINIE M
NCXOAHBIE  JaHHBIE  TUAPOTSOJIOTHUECKNX  IIapaMeTpoB U3  TaOJIUITHL
Henocraromue napaMeTpbl paccuurtaeM o mMeromumesa. Cxema I pacuera
IpUBeJcHA Ha pIcC. 2.

AOKYMEHT MOANMCAH
ANEKTPOHHOW NOAMMUCHIO
Ceptucpukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Hebayxoea TaTeaHa AnexkcaHgpoBHa

OKd I'PYHTOBBIX BOJI K KdHABC.

) MP/cyT) K KaHaBe C IABYX CTOPOH I C

1e O JIBI - OJHa B COKPAIICHHOM
Nencreutened: ¢ 20.08.2021 no 20.08.2022 (b pw p



BIJIE, Apyrasg B pa3BepHyToM. llocnemHroro dopmyiay m OygeM OpaThb [IJId
pPacyeToB.

0 .
QHH'_QCK' H* (l)

:Mi'(Hz_hE) hy

O R H (2)

rne Q.. - IPUTOK BOABI K KaHABE, M>/CYT;
Oc - IPUTOK BOJBI K COBEPIIEHHOI kaHaBe, M°/CYT,
Ky - xoa3dduiiueHT GmmbTpaimm, M/CyT,
ho - cJIoii BOJBI B KOTJIOBAHE O OTKAUKI, M;
- CJIOIl BOJIBI B KaHaBE€ BO BpEMsS OTKAUKHU, M,
CJIOIl BOJABI B KaHaBe W HIUKE €€ JHa JO0 BOJOYIIOpa BO BpeMid
OTKauKHU, M,
H - MOIIHOCTBH BOJOHOCHOTIO CIIOS, M,
L - 1nmHa KaHAaBEI, M,
R - paguyc BOPOHKH IIPU OTKAauyKe BOJLI U3 KAHABHI C JBYX CTOPOH, M.
(C oaHoI1 CTOPOHBI MPHUTOK OYaAET B 2 pa3a MeHbIIIe).
IIpuToK BOJLI B KaHABY IJIM TPAHIIEIO COTTIacHO (popMyie 2 ompenernsaeTcs
10 MOIITHOCTH CJIOS BOJEI BO BpeMs OTKaukHU (/1), KOTOPOE CJIEAY €T BEIUNUCIINTS.
IIpuToxk BOJBI B KaHaBy WJIN TPaHIIEIO MOJXHO OIpeIelIUTh H Uepe:s
noHmxeHue (S), KoTopoe Takke HeoOXOAUMO BHIUMCIUTL. Kak 3TO cJenaTk,
IIPUBOIUM HIIXKE.
2. B (dopmysie Hen3BecTHa MOIIHOCTL BOJLI BO BpeMs OTKauku (A1), m. Eé
HalileM 13 BREIpaKECHUS:

2

h
h

h=H-S=H—-(h,—-h');
h=6—-3-11)=4,1m.

Jlpyroii criocob onpeaeneHus h:
h=H-h,+h
h=6-3+11=41m

IIocme atoro, moacTaBuB B (pOPMYJIy BCE UMICIOBLIE ITapaMeTphl BapHaHTa
Ne(, rmosry4umuM IIpUTOK BOJBI K KaHABE C 2-X CTOPOH:

100-4(6° -4.1°) 3

0= = =123987 m’ / cym,
16 6 )
[OKYMEHT MOAMWUCAH
3NEKTPOHHOW MOAMNUCHIO
Ceprudmkar: | 12000002A633E3D113AD425FB50002000002A6 .87 : 2=119,9(n/cym).
Bnapeneu: Hebayxoea TateAHa AnekcaHgpoBHa

JH MOHO pPacCHHTAaTh IIO (I)DPWHE 3,
[leiicteuTenen: c 20.08.2021 no 20.08:2022 CIPpCSABAPpHUTCIIEHO OIIPCACIINTE.



S=h,-h'=3-11=19 m. (puc 1)

0 _L-Kd]-(ZH—S)'S h, (3)
Qe = lm'4f2'6_1'9}'1'9.%= 23987 ' /cym

16

[IpuTOK K kKaHaBe ¢ OHOI CTOPOHBI cocTaBUT: 239,87 : 2 = 119,9 (m’/cym)

BriBog: (CTyA€HTY HEOOXOAUMO CJ€jaTb BBIBOJABEI II0  JaHHOI
nabopaTtopHOil paboTe).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022



JlabopaTtopHasi padota Ne 4

Tema: OHPE,E[E.J]EHHE 0CaAJOYHLIX IN'OPHLIX ITOPO A

Ilens paOOTHI: 3aKpeIUUIEHIE 3HAHUI CTYACHTOB 00 OCaJOYHEIX TOPHBIX
IIOPOJI, a TaK K€ ITOJIydeHHEe HaBBIKOB II0 HX CAMOCTOSATEIILHOMY OIIPE/IEJICHHIO.

3adauu pabomsl: N3YUUTH MaKpPOCKOIIMYECKNIT METOJ OIpedelIeHUs
TOPHBIX ITOPOJ IIyTEM HAOIFOJEHUS JIETKO pa3IMUNMBIX (BHEIITHIX ) IPU3HAKOB.

IIpu 3TOM (POpMUPYIOTCS KOMIIETEHIUM:

— OIIK-4 - cnocobeH HCIOIL30BAaTL B IIPOoQecCUOHATIbHOM
IEATEIILHOCTU PACIOpPSAUTEIbHYIO U IPOSKTHYIO [JOKYMEHTAI[UIO, a TaKKe
HOPMATHUBHEIE IIpaBOBBIE aKThl B O0OJACTH CTPOHUTEJILCTBA, CTPOUTENBHOIM
HHIY CTPUU 1 JKIWINITHO -KOMMYHAJILHOTO X035IICTBA

—  OIIK-5 - crmocobeH ydYacTBOBaThL B HHIKEHEPHBIX M3BICKAHUSX,
HEOOXOJUMBIX JIJISI CTPOUTEIILCTBA U PEKOHCTPYKIUU O0OBEKTOB CTPOUTEIIHLCTBA
I YK IWTHITHO-KOMMY HaJIbHOT'O X03SIICTRA.

TEHPEHIH YeCKdA 4dcmb

OcadouHvle 2opHble NOPOObI TIO  IIPOUCXOKACHUIO  SIBIISIOTCS
BTOPUYHBIMI, T.K. IpollecCy HX 0OpazoBaHNS IPEAIIECTBYIOT pa3pylIeHHe
pPa3’INYHLEIX TOPHBIX IIOPOJ, oOpazoBaHHE Ocajka, ero IIEPeHOC, HaKOIUICHUE,
YVIUIOTHEHIIE I OKaMEHEHUE.

1o ctocoby 0OpazoBaHUS PazINYAIOT:

a) 0b1oMoOUHble - 00pa3yIOTCSI IPU MEXaHHYECKOM pazpyIISHUH TOPHBIX
IIOPOJ U MIHEPAJIOB (uUieOeHb, 2anedHUK, NecoK, NecuaHuk),

0) &omuHucmvie - 3aHUMAOT IIPOMEXKYTOUHOE IIOJIOKEHHE MEXKIY
IpoAyKTaMi (PI3MUECKOT0 M XUMIYECKOTO BEIBETPUBAHUS (2/1UHbL);

B) XeMo2eHHble - 00pazyIOTCs INPU BBINIAJEHIN B 0CaJJOK COJIeil U3 BOJHBLIX
PACTBOPOB (U36eCMHAK, cUNC, KAMEHHAA COMb),

') OpeaHo2eHHble - 0O0Pa3yIOTCS B PE3YIILTAaTE HAKOIIJICHIST OpraHIUYECKIIX
OCTAaTKOB (paxkyuiedHux, mea, mopg, yzoiv);

JI) 4acTO OCaJOYHBbI€ TOpHBEIE IOPOALl OOpPas’yrOTCS MOpPU COUETAHHIU
Paz’INYHEIX IIPOIIECCOB OCAAKOHAKOIUIEHUS, 3TO IOPOJBl CAONCHO20 2eHe3uca
(Mepeenb, onoka).

IIporeccEl 0OCaJKOHAKOIUICHUS MPONCXOAAT HAa 3E€MHON ITIOBEPXHOCTU
[IOBCEMECTHO, HO B Pa3’HBIX YCJIOBISIX IPUBOJAT K pa3jINdHBIM pe3ylbTaTaM,
[I03TOMY OCaJJ0UHBIC TOPHBIE IOPOILI IOJAPazAEIIIOT U II0 MECTY 00pa3oBaHNA:

—  munuyHo mopckue (paxkyIeuHnuk, Me);
— THUMNNYHO KOHTHHEHTANIBHEIC (1iebeHb, mopg);

OJOKYMEHT NoarnncAH |
SNEKTPOHHOW NMoanuchbio 1? H'ECT—IELHHKH).
Ceptuchukar:  12000002A633E3D1T13AD425FESD002000002A6 I'OPHBIX IIOPO/ pHBH{}DﬁpE’LBEH. CpE,I[H
Bnapeneun; lWebayxoea TateAHa AnekcaHapoBHa

[CPalIOB MHOTI'O TAKIX, KOTOPEIC
OeicTeuTtened: ¢ 20.08.2021 no/20.08.2022 JA3PVIICHNA MaIrMaTHHCCKIIX TOPHBIX



IIOPOJI (K6apu, ciwoobl, po2osas oomanka u Op.). Ho NMOABISIOTCS M MUHEpalbl,
HE XapaKTE€pHBIE€ JJII YCJIOBHMII BBEICOKOTO JABICHUSA U OOJLIINX TEeMIIEpaTyp
(Kanbyum, enuHucmsle MUHepaivl, 2Unc 1 Jap. ).

OcaJo4yHBIE TOPHBEIE IIOPOJLEI MOIYT OBITh Kak MOHOMHHEpaIbHBIMU
(K6apye6wlll Necok, KaMeHHAaA coJib), Tak U IOIUMIHEPAILHEIMU (Cynech, J1€cc).
OOUH U TOT JK€ MHHEpal MOXKET OBITh B OJHOI IIOpOJe INIaBHBEIM, a B JPYyTIoil -
BTOPOCTEIIEHHLIM

(IIIMHHUCTBIE YacTHIBEI B CYIIECH MOTYT COCTaBIATL He Oonee 10% oT
00BéMa, a B rimHax 10 100%).

BmopocmeneHHble (aKyeccopHblie) MUHepaibl MO2Ym CUNbHO GIUAMb HA
ceolicmeéa 0CAOOYHOIL 20pPHOIL MNOpPoOb: (HECKOJILKO IIPOI[EHTOB TIIIMHUCTHIX
MIIHEPAJIOB B COCTaBE II€CUAHBIX IOPOJ HNPUAAIOT UM CIIOCOOHOCTL BMEIIAThH B
ceds 1 yaepKUBaTh BOJY, YMEHBIIATHLCSI B 00bEME IPU BRICEIXaHUU 1 AP. ).

Munepaasl  OCafoYHBIX IIOPOJ MOTYT HaxXOJHThCS HE TOJLKO B
KPUCTAJUIMYECKOM U aMOP(HOM COCTOSHUH, HO I B KOJUIOUJHOM (2/UHUCmbLE).

CTpPYKTYpPhI 0CaJOUYHLIX TOPHEIX IIOPOJ U3-3a UX PazHOOOpa3nsd HE UMEIOT
€IIHOI KITacCU(UKAIIIN 1 BEIACILIFOTCS I KaX10I IPYIINLL OTAEIBHO.

a) I CTPYKTYp OOJIOMOUYHEIX ITopoJ (Tabi. 3) ompeaersitoniee 3HaueHIe
IIMEIOT:

. pazMepbl OOJIOMKOB (B Pa3’HOREPHUCTHIX IIOPOJaxX CTPYKTYPHBIN THII
yCTaHABIMBAIOT IO IIpeoOIagaroieil ppakiium);
. BHEITHIII OONIK 0OJIOMKOB, Pa3IM4aroT II0 CTEIICHI OKaTaHHOCTH:

~ HeOoKaTaHHBIE€ (YIJIOBAaThI€) HE HECYT CIIeJOB 00padOTKM BOJOI MU
JIEJHIKOM, CJI€AOBAaTEILHO, IIEpeHoca OOJOMOYHOIO MaTepHajla OT MECTa
oOpazoBaHHS He OBIJI0O UM OH OBIT KPaTKOBPEMEHHBEIM H Ha HEOOIbIIoe
PaCCTOSHIE (2/1blObl, UiebeHb, Opecéa),
~ OKaTaHHEIE OOIIOMKHU yKaz3bIBalOT Ha JONTHUIl IIYTh U JJINTEJILHOE BpeM: IIE-
peHoca J0 MECTa OTIIOKEHUS (6aIVHbL, 2aedHUK, 2pasiill);

Pasmep Porxneie CueMeHTHpOBaHHLIC
ODNOMKOB, MM Yrnopatwie Oxkatannpie Yrnosarwe Oxkatannme
: & [ AviGoBas Bany nnpui
bonee 200 [ NbiObI Bany it _. e
' Opex4HA KOHnoMepar
3 s | llleOHeBas s
bonee |0 LLleoeHs | aneyuHNK 2 KoHrnomepar
OpeK4Ha
5 BAHAA [ pasuitHbIH
bonee 2 Hpecsa I paBuii ﬂPec _p
Opexunn KOHI 10MEpPat
2-1 [ pyOO3EPHUCTBIH NECOK [ pyOO3epHICTLII NECHAHHK
1-0.5 KpYNHO3CPHHCTHIH NECOK KpymHO3epHUCTBIA NeCUaHk
0.5-0.25 CpeanesepHncTolii necok CpeaHe3epHucTiil NeCHaHiK
AJOKYMEHT NogrnMcCAH -
SNEKTPOHHOW NMOAMMUCHIO 1ECOK MenkosepuucTbiil necHanmk
Ceptuchmkar: | 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoBa TateAHa AnekcaHapoBHa COK TOHHGEpHIIETHﬁ NECHARWK
Nencreutened: ¢ 20.08.2021 no 20.08.2022
| ARSI AV IA AJIEBPHT (NbUIb) ANeBponuT




* 10 (U3MUECKOMY COCTOSHUIO:
~ puiXJibie (BalyHbI, MeOeHb, TaJISUHNK, IpaBUil, IIECOK ),
~ cyyemenmuposanHvle (Opekuns, KOHIrJIoMeparT, IleCuaHUK, aJeBPOJIUT),
0) CTPYKTYPHhI INIMHUCTEIX ITOPOJI BEIJIEIIIIOT 110 pazMepaM dacTul]. PopMel

I'NIITHICTBEIX YaCTIII] (qemyﬁlfﬂ:, JINMCTOYKII, HHHCTHHKH) IIPH 5TOM HC YHHTEI-
BAarOTCA, T. K. pa3JIMHHNMEI TOJIEKO IIOJ MHKPOCKOIIOM.

Paszmepu Ocanku
HanmenoBanue CLUEMEHTHPOBAHHBIE
YACTHII, H PbIXBIE CrpyvkTyps
YACTHL NoPoOabl
MM NOPOoAbL
(L -0 005 [leinesaro-
, A pPrHINATEL
{rpyDas [ manb TJTHHHCTASA
thpaxums) [ nuHMCTBIE
< 0005 {nenuTOBAA
(TOHKO- PppakuHA) HzpecTkOBbIE Mepren I nuHKucTas
MHCTIEPCHAA THHBI P (MeNHTORAA )
bparxums)

B) B XEMOT€HHBIX CTPYKTYPHI BEJIECIISIOT 110 pazMepaM U (popme 3€peH

Ocanku u _
I'pynne CuemeHTHPOBAHHbIC
: PBIXJIbIE TOPHBIE Crpykrypel
nopon nopo/ibi R
MOPO/bI

Kpynunoszepuncras,

Kamennas coab CPEAHE3CPHNCTAA,

| anonanvie
" ap MEJIKO3ePHHCTARA,
HATEHASA
HasecTHakm, CpenHesepHucTan
KapboHartel JONOMHTB, MENIKOZEPHICTAA,
MArHE3INThI BONOKHHCTANA, IIOTHANA
I naykoHuroBbie % Kpynuosepuucras,
| nayKoHWTOBBIE :
NEeCKH, CpenHesepHicTan,
. NeCYaAHHKH,
Kenesucreie PHIXJTLIE OCAAKH METKO3ePHHCTAS;
H FUAPOOKKCIbI s OONHTOBAA, MJIOTHAA,
Dypbie Kere3HaKH
AKCncsa = 3CMANCTAA

I') CTPYKTYpPEl OPraHOI€HHBIX BBIACILIOT MO0 BHAY OpPTaHUKM U II0 (OpMe
YaCTHUI]

J1) B TIOPO/IaxX CIIOJKHOIO IeHe3Nca CTPYKTYPBI BRIEILIFOT 110 Pa3MepaM 3EPEH:
- 3€MIIACTAas,

- INIMHHICTO-IIBEIJIEBAT a41.

TEKCTyphI OCAJIOHHBIX T'OPHBIX IIOPOJ 3dBHCAT OT B3dHMMHOI'O PACIIOJIO-
A CHIA MITHCPAJIBHBIX HAaCTIILI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Heincreutened: ¢ 20.08.2021 no 20.08.2022




= = : . | C nOmHOroO
l'excTypm OOnomounpie | Fannncreie | Xemorenuwie | OprasoreHsnie
reHesnca
AHrHAPHT,
bpexuns, P Men,
[1noTnasn, KAMEHHAR .
KOHIIOMEpaT, TS Tpenen, Onoka
MACCHBHAS COJlb,
NECHAHNK AHATOMMT
HW3BECTHAK
. HasecTHax, lakyweynur,
[Mopucras, I paetit, = S ; _
OVpBii KOPLLAOCHI
KABCPHO3ZHASA NECOK, I¢CC '
KEJeIHAK H3GCCRINAK
Croucran, CVITTHHEN,
AnesponuT ’ MisecTHak Meprens
nofocyuaras TIHHBI
Tydosas Tyd
[ Inoiiyaran [ nunbi

OKpacka onpeoeyiiemca UY6emom MUHepalos, 6XOOAUUX 6 eé Ccocmas
(rmecku, cocTosIue U3 3épeH KBaplia, OeJble, a I3 pOoroBoll 0OMaHKU - YEPHEIE ),
a OJi4 0OCAOOYHBLIX NOPOO UMeem 3HaUeHUe eulé 1 OKpPacka eMeHma 6 cocmaese
nopoowv:  (KBaplLIEBRIII  I[EMEHT IpUAAET IIOPOAE  CBETIIYIO  OKpackKy,
OUTY MIHO3HBII IIEMEHT OKpalllMBAE€T MOPOAY B UEPHEII IIBET, a JKEJIC3UCTHIII - B
KpacHBIN. I TIMHBEI, coJAepXKallle TOHKOpacCesIHHOEe YyITIeUIUPOBAHHOE
OpraHN4eckoe BeIeCTBO, UMEIOT UE€PHBIN N TEMHO-CEpHIl I1BeTa). Kaumam, 6
KOMOPOM OCAO0UHbIE 20PHbIE NOPOOLL CHOPMUPOBATNICH, MAKHCE AN HA UX
okpacky (B palloHaX ¢ NPOXJagHBIM U BIaXHBIM K1uMaToM gopmupyrorcsa OITI
CEpPO-3€IIEHOr0 I[BETA, B palloHaX C CYXUM XKapKUM KINMaToOM - KpacHOTO,
Oyporo, ’KEeITOBATO-Oyporo).

II1oTHOCTE OCaJOYHBIX IOPHEIX MOPOJ BechbMa pa3zHooOpaszHa (om 250
xe/m> y nuatoMuToB 1o 3000 KI/M V I3BECTHSKOB).

T'pewiunosamocms xapakmepHa OJa MOHOMUMHBIX OCAOOYHBIX 20PHLIX
nopoo (Opekums, U3BECTHIK, OIIOKa), HO NpoAGALemca 6 pasHoll CmeneHu
(U3BECTHSIKU BCerja CHIJILHO TPENIUMHOBATBHI, MACCHUBBEI THIICA HE OBIBAIOT
TPEIUHOBATHEIMI ).

IIpouHOCTE (IIpeAes COMPOTHRICHUS OJHOOCHOMY CXKAaTHUIO) Y OCaJOUHEIX
FOPHBIX MOpPOJ OOBIYHO HUXKE, YyeM Yy MarMaTHYecKIX M MeTaMop QHUIECKUX,
[I03TOMY, KpoMe OOIENpUHATEIX HHTEPBAJIOB, [JII OCaJOUHBIX IIOPOJ
ICIIONB3YIOT elé Ooyee ApoOHOE paziesIeHUE:

- IIOHNKEHHOI IIPOYHOCTH - OT 3 10 5 MlIa;

- HII3KOM IIPOYHOCTH - OoT 1 10 3 MllIa;

- OUEHb HI3KOIl IIPOYHOCTH - MeHee | Ml]a.

Rcx OCagOUHBIX T'OpHBIX IIOpOJ KOJIeOJIeTcs B MHPOKUX HOpeaenax (or 0,15
MIlla v miaoB o 260 Mlla Vv KpPeMHHCTERX [IeCUaHMUKOB) .

. IITYYHBII KaMEeHBb (M3BECTHSK, JJOJIOMUT U OP).
~ OOINIIOBOYHBINI KaMEHBb MPOU3ZE00AM U3 NPOUYHLIX OEKOPAMUEHO OK-

nauieHHslx (Ohexung Necuanuk U2RRecTHIK, PaKy IIeYHHK ),
NOKYMEHT MOJANWUCAH
SMEKTPOHHOM MOAMUCHIO ' 113 JOCTATOYHO IIPOYHEIX I IIOPUCTEIX

Ceptudhukar: - 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxopa TaTeAHa AnekcaHOpoBHa

YMUT),

Nencreutened: ¢ 20.08.2021 no 20.08.2022



B) MHOTHE€ OCaJO4YHBIE TOpHBIE MOPOABI CIIYXKaT CbipbéM I
N3TOTOBJICHUS CTPOUTEIILHBIX MAaTEPHATIOB:
- KUPIINY SBIISETCS OJHIM M3 HamOoJiee pacIpOCTpPaHEHHBIX CTPOUTEIIh-
HBEIX MaTEpPHalIoB. ET0 M3roTORIEHNE OCHOBBIBAETCS Ha HCIIOIL30BAHUU 2JliHLL -
CMbIX NOPOO (21UH U CY2NUHKOEB), NeCKOo8, NEccos, mpeneaa, Ouamomuma;,
- [[EMEHT - HEOOXOJMMBIII MaTepHual IIpu MmoOOM cTpouTenbcTrBe. IIpen-
CTABJLIET COOOIl TOHKHUII IIOPOMIOK, IIOJYUEHHBIN IIPH H3MEILUECHUU Mepeesid,
ONOK1, U36ECMHAKA, Med, JIECCOBE;
- IIPON3BOJICTBO M3BECTU - U36ECMHAK,
- KepaMU4ecKNe W3AeNINs Oy YarOT, UCIIOJIB3Y S 2/iHbL, ONOKY, JNECC,
- CTEKJIO IPOM3BOAUTCS U3 K6apLUe8020 necka ¢ IpUMEHEHNEM Mela;
- O2Heynopol - U3 IECKOB, IIECUaHIKOB, JOJIOMUTA,
- 3anoaHument 6emoHos - medeHb, paBNil, IECOK, paKy IMIeYHHK,
- 00poX*CHOE cmpoumelbcmeo - TIpyO00OJIOMOYHBEIE TOpPHBIE ITOPOJIEL,
CYIIECH,
I') Opyeoe MpUMEHEHIE 0CaJOYHBIX TOPHBIX TOPOJ:
- sHepeemuKka - HEPTh, IPUPOIHBII a3, Yrojb, TOP @}, TOPIOUNIl ClTaHEeIT,
- XUMIYECKasl IIPOMBIIIIIEHHOCTE - MO XCe;
- MemaJutypaua - Py Abl, IIECKHU, N3BECTHSIK,
- IIPOU3BOJICTBO KICJIOTOYIIOPOB - NECOK, OUAMOMIUM;
- npou3600cmeo abpasu6os - eCKU, IIeCYaHUKN, JUATOMUT, Tpenen;
- aocopbermvt - MOHTMOPIJUIOHUTOBA IMIHA, OIIOKa, JHMAaTOMUT,
- @unempel - TallCUHUK, TPaBUil, IIECOK, JUATOMUT,
- CelbCKoe X03AICME0 - TIeCOK, MOHTMOPUIUIOHUTOBAS I'JINHA, MEPIEJlb,
MEJL,

- NCTOYHHKN I[€HHBLIX 3JIEMEHTOB - #Mecku (POCCHIIIHBIE MECTOPOIKIECHII
30JI0TAa, INTATHHEI, 0JIOBA, BOIb(paMa, TOpHUI U Ip. ).

VYkazanusa no mexHuke dezonacHocmu 0s cmyoeHmos Npu npoeeodeHuu
1A opamopHwvlX pabom

1. JlabGopaTopHble  pabOTEI  IPOBOAATCSA  IIOJ  HaOMOJeHUEeM
npernogaBaTerns wwin JabopaHTa. K BEIIOIMHEHHIO 11a00OpaTOPHEIX paldoT
CTYIAEHTBl JOMYCKalOTCd TOJIbKO IIOCIIE IIPOCIYIINBAaHHS HHCTPYKTaxa IIO
TEXHIKEe OE€30IacHOCTU H IIPOTUROIOKAPHEIM MepaM. llocrne MHCTpyKTaxka
KaXXIBI CTYJEHT PacIIChIBAETCS B CIIEINAILHOM Ky pPHAJIE.

2. Bce nuia, cBsazaHHbIe ¢ paboTOIl B j1abopaToOpuu, AOJIKHEL COOMIOAATH
[IpaBIJIa BHYTPEHHETO TPYAOBOTO paclopsagka, YCTAaHOBICHHEIE PEKIIMEI TPy da
I OTAbIXA.

3. OOopyaoBaHme, YCTaHOBKM, HIpHOOPEI, MHCTPYMEHTHI JIOJIKHEI
IICIIOJIE30BaTLCS TOJILKO II0 IPSIMOMY HazHaudeHMUEO.

NOKYMEHT NOANWCAH OBOAUTLCA TOJBKO T€ BUABI padorT,
3NEKTPOHHOM NOANUCHIO

CepTudbukaT:  12000002A633E3D113AD425FB50002000002A6 OoTEl  mabopatopun.  3alpelfaeTcs
Bnapeneu: LLebayxopa TateAHa AnekcaHapoBHa
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OTCTpaHsIeTCsI OT JlaJbHeillmero BBIIIONMHEeHHS JabopaTopHoil  pabOTHL.
Ecnu geficTBusg CTyJeHTa He IIPUBEIN K CEPhE3HBIM IIOCIEACTBUSM, TO OH
MOkeT OBITb BHOBL JIONYIIEH K JIa0OpaTOPHBIM 3aHATHSIM JIHIOIL IIOCIE
IIOBTOPHOI'O HHCTPYKTaxa.

3adanus, nopaooK U nNOCnedo08amelbHOCMb 8bINOTHEHU S PADOMbL

1 BrinuceiBaeTca XapakTEpUCTUKA 3aJaHHBIX IIPEIIOgaBaTeIEM IIOPOI
(Tabmmma 1).

BEIOOp BapmaHTa OCYIECTBIISIETCS B COOTBETCTBUM C TaOIUIEH 2.

Taoauua Nel —XapakTepucTHuka nopos

1. HazBaHue mmopoapl

2. DOTO IOPOAHI

3. MecTo, OTKyga mopoja IpHBE3eHa

4. MunepanabHbBI U (IJIM) XHUMHIYECKHUII
COCTaB

5. TImoTHOCTB

6. I{BeT

/. CTpyKTypa

8. Tekcrtypa

9. XapakTep TpelnHOBaTOCTH,
[IOPUCTOCTH

10.TBEP1OCTE, CONIPOTURIIIEMOCTE K
IICTHUPaHUIO

11./lonoHUTENILHBIEC IPU3HAKH - BKYC,
3allax, BI3KOCTh, Pa3MOKaeMOCThb, pe-
aKI[IS C COJITHOII KICIIOTOM

Ocoboe BHUMaHHE IIpU IIOATOTOBKE CIEAYET YASIUTh OCaJ0UYHBIM
[IOpOJIaM, pacIpOoCTpaHEHHKIM B CTaBpOIIOILCKOM Kpae

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCKIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Taoamua Ne2 — Beioop BapuaHTa

Bapwuanr | PaKyIIEYHIKORKI i1 IIECOK
II3BECTHIK
Bapuanr 2 MEJT JIéCC
Bapuasr 3 OIIOK TTIIHA
Bapuanr 4 TUATOMUT KAJILITUT
BapuaHrt 5 MEPTelb CUAEPUT
BapuaHTt 6 THIIC raJIniT
Bapuaur 7 AHTUIPUT ¢dochopur
Bapuanr 3 MarHe3UT CENIUTpa
Bapuant 9 TOJIOMUT reMaTuT
Bapnanrt 10 raJledHUK KaOJIMHUT

Coodepacanue omuema

OTUYeT JOJDKEH COJEPKATh:

I{ens pa®oOTHI.

3agaun pabOTHI.

9. Teoperudeckas 4acTsb.

10. TexHuka 0€30MaCcHOCTH.

11. Omnucanue nopoy (Mo BapuaHTaM).
12. BrBox

oo

KﬂHH’I}?HﬂbeIE 60NpPOCsI

IIoHATHE OCagOUYHBIX [TOPOL,

Krmaccudukamusa ocaJouHBIX IIOPO/I 110 cIIoco0y 0Opa3zoBaHIL.
Knaccudukaimsa ocaJouHbIX IOPO] 110 MECTY 0Opa30BaHUSL
IIepeuncnnTe MOHOMIHEpPaJIbHEIE OCAJOUYHEIE TOPHEIE TTIOPO/IHI.
TekcTyphl 0CaJIOUHBIX FOPHBIX ITOPO/I.

OcoORI€ CBOIICTBA OCAaJOUYHBLIX TOPHBIX IIOPO/I.

BoaHbIe CBONCTBA OCaJOYHBIX TOPHEIX ITOPOJI.

JIIIA KaknUX CTPOUTEIbLHBIX MAaTEpHaJIOB OCaJ04YHBIE  TOpPHEIE
[IOPOJbl CIIYIKAT CHIPHEM.

OOy B —

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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JlabopatopHasi padota Ne 5§

Tema: Onpenenenune MmeramMoppHUIeCKHX rOPHbIX MOPOJ

Ilenb padoThI: 2aKpeIICHIE 3HAHUI CTYIEHTOB O METaMOP(UUECKIX
FOPHBIX IIOpOJax, a TakK K€ IIOJIyUdCHHE HABLHIKOB II0 CaMOCTOSTENLHOMY
OIIPE/IEJIEHNIO.

3adayu padompl. N3YUUTL MAaKPOCKONMYECKNIT METOJ OIIpEIeICHUS
TOPHBIX MOPOJ MyTEM HAOIFOIE€HNS JIETKO Pa3JIMUNMEIX (BHEIMTHUX ) IPU3HAKOB.

IIpu sToM popMUPYIOTCSI KOMIETEHI[HM:

— OIIK-4 - cnocobeH MCHONBL30BaTL B HOpodecCHOHAIbLHOI
IESATEIbHOCTH PACIIOPSAUTEILHYIO I IMNPOeKTHYIO JOKYMEHTAI[UIO, a TaKiKe
HOPMAaTHUBHBIE IIPaBOBBLIE aKTEl B OOJIACTH CTPOUTENLCTBA, CTPOUTENIBLHOI
IHIY CTPUHI U JKIUTAITHO -KOMMYHaJILHOT'O X03siicTBa

—  OIIK-5 - cmocobeH y4acTBOBaTh B HHIKEHEPHBIX H3BICKAHUIIX,
HEOOXOUMBIX JIJISI CTPOUTEILCTBA I PEKOHCTPYKINHI 0OBEKTOB CTPOUTEIIHLCTBA
I JKIUTHIIIHO - KOMMY HaJILHOT'O XO3:IICTRA.

TEHPEHIH HeCKdA H4dcmb

Tepmun «memamopgusm» (0T rped. metamorpho - mpeBpaIacCh,
IpeoOpasyroch) IEPEBOJUTCI € TIPEUECKOro S3bIKa KakK «IIOCJIeAYyIOoIasd,
m3MeHeHHas ¢opma». OH mHOpeacTaBiIgeT coOOH MPOLECCH M3MEHEHUS
MIIHEPAILHOTO COCTaBa U CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH TOpHEIX
mopoJ 0e3 ux meperiaBieHnsd. I'opHBIe HOPOALI, MOIIABIINE B HOBLIE I ceOd
TEpMOJAMHAMUYECKNE YCIOBHS TIIIYOMHHBIX 4YacTell 3€MHOIl KOpPHl U
IOABEPIIINECS 7Ty OOKOMY mpeoOpaz0BaHUIO, Ha3bIBAIOTCA Me-
TaMOpP (PIIESCKIMI.

['eHe3nc MeTaMop(pUUECKX TOPHBIX IIOPOJ OOYCIJIOBIEH BO3AeiiCTBHEM
Ha ICXOJHELIE MOPHBIE IOPOJLI JaBISHUS, TEMIEpaTyp I XIMUUECKIX BEIECTB,
OTJIMYHBIX OT T€X, IIPHU KOTOPLIX OHI 00pazoBaINChk. TakoMy M3MEHEHUIO MOTYT
[IOABEPTrHYThLCS IIOOBIE ViK€ CYIIECTBYIONIINE TOpHBIE IIOPOJLI, IOATOMY
MeTaMOP(PUUECKIE€ TOPHLIE TOPOLI SBJIIFOTCS BTOPHYHBI M.

IIo mpeobnagaHNiO TOTO MIM MHOIO areHTa BEIACIIIIOT HECKOJILKO BHJIOB
MeTaMopQu3Ma:

a) KOHMAaxmoeviii MeTaMop(pMU3M - 3TO H3MEHEHUE HCXOJHEIX,
[IPENMY IECTBEHHO OCAJOYHLIX IOPOJ, IIOJ JEHCTBHEM BEICOKUX TEMIIEpaTyp
IpH BHEAPECHUHN B HUX MarMaTHYeCKUX TEJI (oOpaszosanie mpamopa Ha
KOHmMaxKkme UHmMpy3ueHo20 meja ¢ U36eCmHuAKamil),;

0) ounamomemamop@usm - MEXaHHUECKOe pazpylieHue (ApoOieHmne u

NOKYMEHT MOANUCAH HIIEM OJHOCTOPOHHEIr'O JaBJIEHUA IIPU

ANEKTPOHHOM NOONUCKHIO | 5 *

Ceprudvikar: 12000002A633E3D113AD425FB50002000002A6 [ (mexmoHu4eckue bpexyuu);
Bnageneu; llebzyxoBa TateaHa AnekcaHapoBHa 12RHBAETCS HAa FJ_I}‘YGHHHX 8-20 KM, I'JE
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INHaMoMeTaMop(du3Ma, B ATOM ciIydae JeliCTBUE MJaBICHUI HE MOPUBOAUT K
Pa3pyLICHHMIO HCXOJHBIX TOPHEIX IIOpOJ, T.K. OBIBA€T IIOCTEIECHHBIM U
JUINTEIbHEIM.  IIpOoMCXOQUT HepeKpHcTalUIn3aliid IIOpoJ Ha OOMIHPHBIX
TEPPUTOPUSIX (2Helic);

r) Memacomamo3s - IMpeoOpazoBaHUE IIOPOJ B pe3yJIbTaTe IIPHBHOCA LN
BEIHOCA XHUMHYECKUX KOMIIOHEHTOB. IIlupoko pa3BUT B 3EMHOI KOpe,
IPOSBISIETCSI CaMOCTOATENHLHO WM B COYETAHHU C JAPYTUMH  BHAAMU
MeTaMopduiMa.

MunepanbHBEI COCTaB METaMOp PUMUECKUX TOPHBIX MOPOJ ONPEAEIIIETC
COCTaBOM HMCXOJHBIX IOPOJ M BKJIIOYUAaeT B ceOs MUHepallkl, XapaKTepHBIE Kak
JUI1 MarMaTHYeCKUX, TaK I JUI O0CaJ0UYHBIX IIOPOJI.

HaspaHmne CtyneHu Ilpumepr Haubomee
[PY I NOPOA MeTaMopdsma XAPaKTePHBIX METAMOPPHYECKHX MOpoL

QUIIHTEL XJIOPHTOBLIC, TTTHHHCTEIE, 3ET16-
HblE, TANBKOBLIC CNAHLBI.
KputHyecKHM ( BakHEHIUHM ) ABISeTCA
MHHEPAJT AKTHHOIHT

Hi3kada CTYTIEHE —
{paunn 3enEHBIX
cnasnee. Hagsanenan,

CmonaHee ¢aaHnsL, aMOUOONHTE, MpPaMO-

Pbl, KBAPIHTHL
KpuTHuecknii MEHEpan — porosad 00OMaHKa

CpenHas cTyneHb — aMQH-
Goaurosas ganua

PernoHanbHO-
MeTAMOpP(pHIECKHE

Bricokas ¢TYTeHb — I 'Helichl, KBApUHTLI, MPAMOCPLL, MPaHY THTHI,
IPaHYIHTOBAA H FKNOTHTH — AJIf HAX CBOHCTBEHHBI QJIHBHH,
IKAOTHTOBAA Panus NHPOKCEH, TPAHATHL, KOPAHEPHT H JIp.
Y IpTpaMeTaMoppH3IM MurMaTHThl
K OHTAKTORO Co0CTBEHHO-KOHTAKTOBO-
MeTaMopdpHIeCKHe PorceikH
MeTaMOop{i- ~
] KOHTaKTOBO- o
YECKHE ['pelizens], CKapHEL
METACOMATHYCCEHE
TusamomeTamMophiueckue TexkToHHYeCKHE OpEKYHH, MHIOHHTEL

Inasnvie (nopoooobpaszyrouiue) MuUHepaibl Memamop@uuecKux 2O0pPHbIX
nopoo - KBapIl, IIOJIEBLIE MIIIAThI, pOTOBas 0OMaHKa, CIIFOALI, KallbI[UT, MAarHE3 T,
IIOJIOMHUT, MarHETUT, TEMATUT U JP., 6MOPOCMENeHHble (aKyeccopHvie) - TallbK,
XJIOPUT, TIINHUCTHIE MUHEpaJkl U .

Cpean  MeTamMOop(UUECKHMX  TOpPHBEIX  IIOPOJI  BCTpPEUHAIOTCA U
MOHOMUHEpaJIbHBIE (Mpamop, Keapyum), I IOJINMIHEpaIIbHEIE (eHelic).

XHMHYECKHH COCTaB MeTaMOp(PUUECKIX TOPHEIX IIOPOJ COOTBETCTBYET
COCTaBY UCXOJHBIX IIOPOJ, KpOME CJIyUdaeB METacOMAaTO3a.

CTpYKTYpBbI:

- peJUKTOBasi (OCTAaTO4YHAs) - COXPAHAIOTCA SJIEMEHTHEL CTPYKTYP
HNCXOHEIX IIOPOJT (2AUHUCMAA Y 2IUHUCMBLX CIAHUES),

- KaTaKJIaCTHYeCKas - [0poJia MpEACcTaBILIET OO0l CIIEMEHTHPOBAHHOE
CKOIIEHUE 0OJIOMKOB (MeKmoHuuecKkaa Opex4ii),

OJOKYMEHT NOAMNAUCAH 1 BCCX MHHCPAJIOB B IIOPOAC XOPOIIO
SNEKTPOHHOW NOANUCHIO

Ceprudpmkar: = 12000002A633E3D113AD425FBS0002000002A6 'WGPJ EHEHC);
Bnapeneu: llebGayxora TareRHa AnekcaHgpoBHa fipHHCTHH) - BCE YaCTUILI B FGpHOﬁ
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- nopdupodiaacToras (HEpaBHOMEPHORZEPHICTAaA) - Ha (poHE 3€pPEH OJHOTO
BIIJIa BRIJICJISIOTCS KPYIIHBIE KPHCTAUIBL APYTUX MUHEPAJIOB (3épHa cpaHama 6

CAHUAxX),
- CIMBHAagd - IIOpoJa MPEACTaBIAEeT COOON CIUIOMIHYIO OJHOPOIHYIO
MIKPO3EPHIICTYIO MacCy (PO2O6UK).

TeKCTypHI:

- MAaCCHUBHAas - FTOpHas Nopo/Jia IMpeACcTaBiIseT coO0M INIOTHYIO OJHOPOIHYIO
MaccCy (Keapuum, Mpamop),

- CJIaHIIEBaTas - COBEPIIEHHO OJHOPOJIHAA IOpoJa JIETKO pa3JesaeTcs Ha
TOHKUE IUIUTKH (unum),

- [1oJI0cyaTasd - YepeJoBaHNUe II0JIOC Pa3HOTO COCTaBa U I[BETA (2HellcC);

- IATHUCTas - HaJIU4HUE€ B IIOpOJI€ YYAaCTKOB (IIATE€H), OTJIMYAFONIIXCS
COCTaBOM U OKPAaCKOIl (2Hellc, auima),;

- [JIoliyaTasd - HalId4dme B IIOpOJ€ MEJIKHX CKJIaJIoueK (Cirooucmole
ClIaHUbL ).

[IpouHOCTE MeTaMOp PUYECKUX TOPHBIX IIOPOJ KOJeOJIeTcs B IIHPOKHIX
npegenax ot 25-60 Mlla y senénwvix cnanyese mo 400 Mlla y keapuumos.
JKécTkue  KpUCTaJUIM3allIOHHBIE  CBS3M  MeEXJYy  HOBOOOpa30BaHHBIMU
MHIHEpaJlaMI Y HIX MEHEE IIPOYHBI, YEM, HAIlpIMEP, B MarMaTHYECKIX [IOPOJax.

Kpome Toro, Ha mokazaTejb MOPOYHOCTH MeTaMOpP(UUECKIX IIOPOJ,
0OJIaJarOINX CJAHIEBATOCTBIO, OKAa3bIBA€T BINSHUE HUX AQHU3Z0MPONHOCHb
(HEOHOPOHOCTL CROIICTB II0 PazHEIM HaIlpaBICHILIM). [[o3ToMy 3HAUCHN S cx,
[IOJIyUeHHBbIE B HAaIIPaBJICHUH IIapaJUIeJIbHOM CJIAHIIEBATOCTH, 3HAYUTEIIHLHO
MEHBIIIE, YEM B IIEPIICHAUKYJLIPHOM HaIpaBICHUI.

I IpumeneHne

a) Meramopduuyeckne TroOpHBIE MOPOABI C MACCHBHON TEKCTYypOU
SBILIEOTCS  HaJE€KHBIM OCHOBaHHUEM COOPYKeHHIl. OCJIOXKHEHII MOTIYT
BO3HHKHYTh B Te€X CJIydasx, KOTJa MNOpoAbl 00JIaJarOT CIAaHIEBAaTOCThIO. Ilpm
HEeOOJIBIINX HAarpy3KaxX ONacHOCTH JAJIS 3JaHUIl I COOPYKEHHII HE BO3HUKAET, HO
€CJIM OHHU SBJISFOTCS IIOJ3EMHBIMHU IUIM IOJIIOPHBIMU, TO OT CTPOUTEILCTBA Ha
TaKIX y4acTKaX HEPEAKO IMPUXOAUTCSI OTKa3bIBaThCH,

0) MeTaMopdUUEeCKHe TOpPHBIE MOPOALI C JpPEBHEHINNX BpeMEH
ICIIONIB3YIOTCSI B CTPOUTENILCTBE B E©CTECTBEHHOM BHJIE, MNPOIAd JIHIIb
[IOBEPXHOCTHYIO 00pabOTKY !

. IMITYYHBII KAMEHB - KBapI[UT, MpaMop u Op.;

~ MOHYMEHTaJIbHBEINI KaMeHb. Cmoumocms mako2o Kamua 6 OOJbULOl
Cmenetil 3a6UCUm om e20 6HeulHe20 6uda (OeJbIl CKYJIBITYPHBII MpaMop C po-
30BLIM OTTEHKOM JOPO’Ke, YeM 00IaJaronuil JpyTrUMHI OTTEHKaMHU, T.K. I3 AEIII
I3 HEro KaxXyTcsd JKHUBBIMHI, a CEpHIIl IWIN CUPEHEBLEINI OTTEHOK IIPpUAAET
CKYJIBIITY paM MEPTBHEII BIL).

~ OOJMIIOBOYHLIII KaME€HbL mpebyem paullOHAIbHO20 NpumeHeHus (Mpa-

AQKYMEHT, IOANMUCAH TOIUHNB, JOITOBEYEeH M JIeKOPATUBEH:

SNEKTPOHHOW NOANUCHIO | > A ACKOP =

CepTudiikatil-12000002A633E3D113AD425FB50002000002A6 I CKOJIb3KHE I IIPU OOJIBIIOM IIOTOKE
Bnapeneu; llebayxoBa TateAHa AnekcaHapoBHa

WKa KpEI.]IE:-L[El Mpammpmmj {}CGE)EHHO B
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. IpOOJIEHBIIT KaMEHb - THEIC, KBapIIUT;
B) MHOrme MeTaMoppHUUEeCKHE TOpHBIE MHOPOJLI CIIYIKAT CbIPbeéM I
N3TOTOBJIEHUS CTPOUTEBLHBIX MaTEPUAJIOB:
. IIPON3BOJICTBO M3BECTU - MpPaAMop;
- CTEKJIO IIPOU3BOAUTCA C IIPUMEHEHIIEM MpamMopa,
. O2HEeyNnopubl - MOJIy4aroT 13 KBapIITOBR,
I') Opyeoe MpUMEHEeHIe MeTaMOP(PUUECKIX TOPHEIX ITOPO/I;:
. MemaJulypeusa - KeJle3UCThle KBapI[UThI,
. IIPON3BOJICTBO KICIIOTOYIIOPOB - K6APULM,
- IIPOU3BOJICTBO aDpa3nBOB - KEAPUUM,
. CEJIbCKOE XO3SICTBO - MPamMop;
- ICTOUHNKN II€HHEIX 3JIEMEHTOB - Kéapuumsl N HEKOTOPEIE IpPYTHUE
SBJIIFOTCS pyJaMHU BoIb(pama, OJI0Ba, MeIH, MOJAEIOYHBIMU U FOBEJIUPHBLIMU
KaMHIMU - Hepum, 1a3ypum, 4apoum, auma m Jp.

Vkazanus no mexnuke bezonacHocmu 0151 cmyo0eHmos Npu nPpoeeodeHuU
a0 opamopHbIX pabom

1. JlaGoparopHele  paboTEl  IPOBOAATCSA  IIOJ  HaOmOJeHUeM
npenogaBaTens win JabopaHTa. K BRIIIOTHEHHIO J1abOpaTOpHEIX padoT
CTYIAEHTBEl JOMNYCKalOTCd TOJIBLKO IIOCIIE IPOCIYIMNBAaHIS HHCTPYKTaxa IIO
TeXHIKe OE€30IacHOCTH M IIPOTUROIOXKApHBEIM MepaM. [locrne MHCTpyKTaxa
KaJXXIBII CTYJEHT PacIIICBIBAETCS B CIIEINAILHOM Ky pPHAJIE.

2. Bce nuia, cBazaHHBIe ¢ paboToll B 1JabopaTopuul, JOIIKHEI COOMOAATh
[IpaBIJIa BHYTPEHHErO TPYAOBOTO pacHopsgka, YCTAaHOBIECHHBIE PEKIMEBI TPy da
II OTAbIXA.

3. OOopymoBaHme, YCTaHOBKM, HIpHUOOPEI, MHCTPYMEHTHI JIOJIKHEI
IICIIONIBE30BATLCA TOJILKO II0 IIPSIMOMY HazHAUCHHIO.

4. B nabopaTopum [JOJDKHBEI IPOBOJUTHCS TOJIBKO Te BHALI PalorT,
KOTOpPBEIE COOTBETCTBYIOT IIIaHy paboTel J1abopaTopum.  3alpelaeTcs
IIPOBOAUTE APYTHE BUALI paOoOT.

5. Ilpn wHapymeHum TpeOOBaHUII TeXHHKM O€30IIaCHOCTU CTYIEHT
OTCTpaHieTCs OT JlaJlbHENIIero BBIIOJIHEHUS J1abopaTOpHOIl  paOOTHI
Ecnam gelicTBHSI CTyAeHTa HE NPUBEIU K CEPbE3HBIM IIOCJIEACTBIEIM, TO OH
MOXeT OBITh BHOBb JIONyIIEH K Ja00paTOpHLIM 3aHSATHUAM JIHIIL IIOCHIE
IIOBTOPHOI'O MHCTPYKTAaXa.

3aoanus, nopsaooK U nociedos8amelbHOCMb 8bINOJIHEHUS Pabombl

2 BrinuceiBaeTcsa  XapaKTEpUCTHKAa 3aJaHHBIX  IIPEIoJIaBaTEIIEM
MeTaMOppIUecKIX TOPHBIX MOpo (Tabsmma 1).

Br160p BapnaHTa OCYIIECTBILIETCS B COOTBETCTBHIH ¢ TabIuIeil 2.
NOKYMEHT MOJNMUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Taommaa Nel - XapakTepucTtuxka MeTaMop(pruiuecKHX ropHbIX MOPoOJ

HazBanue IIOPOJAEI

DoTO0 IOPOAEL

HpDHCXD}HﬂﬂHHE HAd3BdHIA IIOPO JABI

nll Bl ISl o

MunepanbHbIil 1 (MIH) XIMIUECKUI
COCTaRB

IiBer

CTpykTypa

Tekcrypa

Breck

TBEPIOCTH

— 0|0 |||

O.IIpoucxoxaeHne u
pacIIpoOCTpaHECHIE

1 1.IIpakTHdeckoe 3HAUCHUE

Taomua Ne2 — Beioop BapuaHra

Bapnanr 1 | TMHUCTEIE CIIaHITLL MeTamop ¢pu30BaHHBII
KOHTTIOMEPAT

Bapuaur 2 Ot Murmarur

Bapnasr 3 XIJIOPUTOBBIE CIIAHIB YapHoKHUT

Bapuanr 4 TarlbKOBEIE CIIAHITLI TexToHnueckas OpeKynd

BapuaHt 5 Kpucrammmueckue KOHTakTOBLI POTOBUK
CJIAHITBI

Bapuaur 6 Amdubosmur 3BECTKOBHIN CKapH

Bapuanr 7/ KBapnur MarxesnaabHBINI CKapH

Bapuanr 8 | 'Helic BTOpUUHEIN KBapIIUT

Bapuaur 9 Karakmasur | pernizen

Bapnanr 10 MiutoHuT bepesut

Cooepycarnue omuema

Omuem OOJIHCEeH cooepxHcamo.
13. Ilens paboTHI.
14. 3amaum pabOTHI.
15. Teoperudueckas 4acTh.
16. Texumka O€30IaCHOCTI.
17. Onucanme MmeraMopPUUECKIX TOPHEIX IIOpOoJ (10 BapUaHTaM).

18. BriBox

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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R‘ﬂﬂnﬂ?ﬂﬂbﬂble 60NpPOCsI

1 Tepmun «memamopguszm»’?

Buasl MmeTaMop puzma.

[ mapHBIe (IIOpOMOOOpazyIOMUE) MUHEpalbl MeTaMOop(pUUECKIX
TOPHBIX IIOPOJI.

CTpYKTYpEI METaMOP(PUUECKUX TOPHBIX ITOPO/I.

JII1s1 KaKUX CTPOUTEIILHEIX MaTEpUaloB MeTaMOp(UUecKne TropHbIe

IIOPOJIbI CIIYKaT CHIPHEM.

2 9

(9 I SN

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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MUIHHCTEPCTBO HAYVKH U BBEICIIIET'O OBEPA3OBAHUS POCCHIICKOIT
SEJEPAIIINA
‘I)E,[[EPHJILHDE rocyaiapCcrTe€HHOE aBTOHOMHOCE Dﬁpﬂ?DBﬂTEﬂLHDE YUPEARIECHHE

BLICHIEro 00pa3oB aHus
«CEBEPO-KABKA3CKHI ®EJEPAJIGHEIH YVHUBEPCUTET»

IIaruropcknit HHCTHTYT (puinaa) CKOY

METO/IMYECKHE YKA3ZAHUA
ISl 00YIAONIHXCA 10 OPraHM3aliHd H NPOBeJAeHHI0 CAMOCTOATE/IbHOH PadoThl
[0 JUCIHILINHE
«1H:keHEepHOE 00ecIieueHHe CTPOUTEILCTBA (Ie0/IOTHA)»

HarrpagsiieHHe 1oAroTOBKH 08.03.01 CTpOHTEILCTBO
HarrpasieHHOCTS (IIpoQhHIIb) ["'opoackoe CTPOHUTEIIBRCTBO H XO3SHCTBO
NOKYMEHT NOANMCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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COJ/IEP)KAHUE

BreneHie

1. OO0Iras XapakKTepHCTHKA CaMOCTOSTEIIbHOH pabOoThl CTYJEHTA
IIPpH HM3YVUYEHHH IHCIMIUIMHBL «HKeHepHOoe oOeclieueHHe CTPOUTEIhCTBA
(TeOIorysI)»

2. [TnaH-rpadHK BEITOTHEHHS CaMOCTOSTEIbHOH paOoThI

3. KOHTpPOIBHBIE TOUKH M BHBI OTUETHOCTH I10 HHM

4. MeToauueckie peKOMEHIAIHH 10 H3YUEHHIO TEOPETHYECKOTO
MaTepHaia

J. MeToauuecKie yKa3aHH 110 BHAaM padoT, IPey CMOTPEHHBIX
paboueH IMporpaMMON JHCI[HITIIHHEI

6. MeToandeckie yKkazaHHS 10 IIOATOTOBKE K JH{}. 3a4eTy

CIMCOK peKOMEHIYeMOH JIHTEPATYPhI

AOKYMEHT NoanmncAH
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BBEJIEHUE

CamocTtosarenbHasa padoTa crygeHTa (CPC) Hapaay ¢ ayJHTOPHOMH IIpeJcTaBIseT OJHY
H3 (opM y4uyeOHOrO mporecca H SBISIETCS CYIIECTBEeHHOH ero dacrero. CPC — »3T0
IIaHHUpyeMass padoTra CTYJAEHTOB, BBIIOMHSEMAS II0 33JaHHIO H IIPH METOAHYECKOM
PYKOBOJCTBE IIPEMOgaBaTells, HO 0e3 €ero HEIOCPEACTBEHHOI O YUACTH L

Ilog camocToATeIBbHOH pPaldoTOH CTYAEHTOB IIOHHMMAEeTCS IUIaHHpyeMas yueOHas,
yueOHO-HCCIEeIOBAaTENbCKAs, a TaKKe HAayYHO-HCCIeJOBarTelbCcKkass padora CTYAEHTOBR,
KOTOPas BBITIOJIHSIETCS BO BHEAYIUTOPHOE BPeMS 110 HHHI[HATHBE CTYIEHTa HIIM II10 3aJaHHIO
H ITPH METOIHYECKOM PYKOBOCTBE ITPEITOoAaBaTellss, HO Oe3 ero HEMOCPEACTRBEHHOIO YUACTH L

BaxHOe 3HaAueHHE CaMOCTOSTEIRPHOH PadOThI CTYIAEHTOB IIPH H3YUYEHHH Kypca
OOYCIIOBIIEHO HAIHYHEM OOJIBINOrO KOIHYeCTBA IMPOOIIEMHBIX M JHCKYCCHOHHBIX BOITPOCOB,
TPeOVIOIHX TBOPUYECKOIO ITOAXO0AA, IIMHPOKOTO HCIIOIb30BAHUS CIIEI[HAIIBHON JIMTEPATYPhl H
ee TIIYOOKOI'0 OCMBICIIEHHS.

CormacHo y4yeOHOMY IUIaHY AUCIHIUINHA «MHXKeHepHOe OOecleYyeHHE CTPOHTEIILCTBA
(reo;morus)» SBISeTCS TUCIMITIHMHON Oa3oBoii yacTH Omoka 1 OIl BO 1o HampaBIeHHIO
08.03.01 CrpourenscrtBo. Ee o0OCBOcHHE IIPOHCXOAHT B 3 CEMECTPE H OCBAHBAETCH
cryleHTamMH B oObéMe 108 uvacoB. Ha camocTosrenbHyIO (HIH BHeayJHTOPHYIO) paboTy
OTBOAHTCA 54 yaca.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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1. Odmas xapaKTepHCTHKA CAMOCTOATEJIbHOH PadoThI CTYA€HTa NPH H3YYeHHH
JUCIHILIHHDI

CaMocTosTelbHasad pabora — 310 padora CTYAEHTOB II0 YCBOEHHIO O0S3aTEILHOH H
CBOOOJHO ITOIyYaecMOH HH(}pOpMaIMH II0 caMooOpa3oBaHHIO. Takasg ¢QopMa o0OydeHHS
IIpHoOpeTaeT B HACTOSIIEe BpeMsS aKTyallbHOCTh H 3HAUHMOCTh. EE (yHKIIHEH SBISETCS
o0ecIleyeHHe  XOPOINEro  KayecTBa  VYCBOSHHMS  3HAHMH, VYMEHMIl, HAaBHIKOB H
ITpo()eCCHOHAIIBPHBIX KOMITETEHI[HIT CTYAEHTaMH II0 H3y4aeMOH IHCIHIUIHHE. B KauecTBe
GOpM H MeTOJOB BHEAyJHTOPHOH palOTHI CTYZEHTOB SIBIIIETCS CAMOCTOSTEIIbHas padora B
OMOIHoTeKe, KOHCIIEKTHPOBAHHE, paboTa CO CIIEIHMAIbHBIMI CIIOBAPSMH H CITPaBOYHHKAMIL,

PaCIOIpPEHIC ITOHAT I]IUIHID-TEPMIHGHGI‘H'-IECI{GTG dIlllapaTa.

ITPOCKTHPOBAHI A

CamocrosTebHag padora CTYIEHTOB IIPH
COOPYKEHHID)

3MaH |

CaMOCTOST €IIbHOE H3YUEHHE JIHTEPATYPHI.
I]envro CaMOCTOSTENHLHOIO H3YUEHHS JIMTEPATYPhl SBISIETCS OBJIAJCHHE HOBBIMH
SHAHISMM, a TaK)Ke METOJaMH HX IIOTYUYEHHS, pa3sBHTHE YMEHHS IMPHOOPETEeHHS HayYHBIX
3HAHHH ITyTEM JIMYHOIO IIOHCKa H IlepepaloTKH HH}OpMaiHe, cOOp H CHCTeMaTH3aIL[Hs
3HAHHIH 110 KOHKPETHOH TeME HIIH ITPOoOJIeME.
Jaoayu CaMOCTOSTEIIBHOIO H3YYEHHS JIHTEPaTyPhI:

CIIPAaBOYHYIO  JTOKYMEHTAI[HIO

- (hOpMHPOBaHHE

CIIEIL[HAJIbHYIO JTHTEPaTypy,
- Pa3BHTHE II03HABATEIbHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYIEHTOB. TBOPYECKOMH
HHHITHATHBEI, CaMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH.

=  CHCTEMATH3AIIHA H

IIPaKTHYECKHX YMEHHI CTYIAEeHTOR;
- YIIIyOleHHE M paclIHpeHHe TeOPeTHYECKHX 3HAHHI,
- (pOopMHpOBaAHHE CAMOCTOSATEIIBHOCTH MBIIIUIEHHS, CIIOCOOHOCTEH K CaMOPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHHIO H caMOpealH3alHH

- Pa3BHTHE HCCIIEIOBATEIIECKNX YMEHHIH.

YMEHIIH

HCIIOIIE30BATh

H3YUCHHIH

IpeyCMaTpPHBAET

2. ILnan-rpa¢guk BbINOJTHEHHSA CAMOCTOATEILHOH PadoThI

TTHUCITHITTHHEI
CIIETYIOIITHE

3dKPEIUICHHE  ITOJIVHCHHBIX TCOPETHHUCCKIHX 3HAHHI

«OCHOBBI
BHJIBI:

H

H

Koabl BHa JesreJIbHOCTH Hroropm | Cpeacrea u O0bem yacoB
peains CTY/IEHT OB NPOAYKT TeXHOJIOTH
YeMbIX CAMOCTOATE) | H OLIeHKH KoHTaKk
KOMIIET bHOI PadoThI THas
eHIHI CPC | pabota ¢ | Bcero
npernoaa
BaTeJIeM
3 cemecTp
OIIK-4 | CaMOCTOSTEIIEHOE H3VUEHHE CobecenoBa
% KOHCITeKT POBE 1 486 | 54 54
OIIK-5 | mureparypsl 1o TemMaMm 1-9 HIIE
Hroro 3a 3 cemectp | 48,6 5,4 54
48,6 5.4 54
3. KoHTpoO IbHbIE TOYKH H BHAbLI OTYETHOCTH 10 HAM
NOKYMEHT NOAMWUCAH -
SNEKTPOHHOW NOAMMCHIO OCTb CTY/ISHTOB II0 KaXJOM JHCLIMIUIHHE
CepTudikar: | 12000002A633E3D113AD425FB50002000002A6 1€KYTOYHOH aTTECTAL[H.

Bnageneu:

Wlebayxoea TateAHa AnekcaHgpoBHa
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No Cpoku KomnmuectBo
Buj gearensHOCTH CTYIEHTOB

IT/T1 BBITIOIHEHH 5 0aJUIOB
1. | JJaBopaTopHOE 3aHSATHE 10 Hemenq 20
2. | JJaBopaTopHOE 3aHSATHE 16 Heenq 35

Htoro 55

MakcHMaIbHO BO3MOKHBIN Oall 3a BeCh TEKYINHH KOHTPOJIb YCTAaHABIMBACTCSI PaBHEIM S5.
Tekyliee KOHTPOIIbHOE MEPOIIPHATHE CUUTAETCS CAAHHBIM, €CIIH CTYAECHT ITOIYYHII 3a HET'O HE
MeHee 00% OT YCTaHOBIIEHHOIO IS 3TOr0 KOHTPOIS MaKCHMalIbHOro Oarrra. PeHTHHIOBBIA
0asI, BEICTABISIEMBIN CTYIEHTY 3a TEKYIIee KOHTPOIBHOE MEPOIIPHSTHE, CIAHHOE CTYIEHTOM
B YCTAaHOBJIEHHBIE I'Pa()HKOM KOHTPOJIbHBIX MEPOITPHATHIT CPOKH, OIpPeAeIsSeTcs ClIe YEOIHM

oOpaszoM:
YPOBEHE BBIITOIHEHHS PeirTHHT OBBIIH Oarmt (B % oOT
KOHTPOJIBLHOT O 3aJaHH I MaKCHMaJIbHOI'O OalTa 3a KOHTPOJILHOE 3aJaHHe)
OTIHYHBIN 100
XOPpOIni 30
Y IOBJIETBOPHT EJIb HEIH 60
HeynoBRneTBOpHTEILHBI 0

4. MeToanueckHe peKOMEHIANH 10 H3YYEHHIO TEOPETHYECKOr0 MATepHAJIAa

VYKazaHHA 110 OPraHH3AIHAN PA00ThI ¢ JUTEpPaTYpPoi

[Ipexxme Bcero, HeOOXOAHMO ONpeAelNTh BHA H3JaHHSI (MOHOH3JaHHEe, COOPHHK,
JaCcTh MHOTOTOMHOI'O HJIH BBITYCK CEPHIHOI O H3MaHHS). Y CTaHABIHBAETCS, KaKOMY BOIIPOCY,
TeMe MM 00JIacTH HayKH ITOCBAIIEHO IpOoM3BeacHHe. OOpalaeTcsa BHHMAHHE HA CTPYKTVPY
H3IaHIS, BRISBILIETCS IIPHHIIIL TPYITIHPOBKH MaTepHaa.

AHam3 (pOpMBI H3IIOKEHHS MaTepHalla IIOMOraeT IPH OIpeJeleHHH YHTAaTeIbCKOIO
agpeca. C BTOH ILENIBIO H3YYAETCS, HACKOIBLKO ITOIMHO, MOCTYIHO M HAITISAHO H3I0XKEHBI
BOITPOCHI.

[Ipn aHamn3e OTMeYarOTCA OCOOEHHOCTH IIONMHIPA(pHUECKOrO0 HCIIOJHEHHS H
peIaKIOHHO-H3JaTelbCKOro O(QOPMIEHHS, B YaCTHOCTH HalIM4He »3JeMEHTOB Hay4HO-
CIIpaBOYHOIO armiapaTa. [IoMHMO TekcTa caMoro IpoH3BeieHHs OHOIMHorpad ImpocMaTpHBaeT
IIPEAUCIIOBHE, BCTYIIMTEILHYIO CTaThO, IIpHUMeYaHHSI. EcCaH CBeIeHHII OKa3bIBaeTCH
HEJIOCTATOYHO, CIEAYET OOPAaTHTHLCA K JTOIIOTHHTEIBHBIM HCTOUHHKAM.

H3zyuenue oonontumensbHuIX UCHIOYHUKOG.

TakuMH HCTOYHHMKAMH MOT'YT OBITH PEIEH3HH, KPHUTHUYECKHE CTaThbH, KPHTHKO-
Omorpadmyeckiie, HCTOPHKO-THTEPaTYpHbIE paOoThl. BBISIBHTHE 3TH HCTOYHHKH MOXHO C
TIOMOIIBIO CITPABOYHBIX H OHOMHOTIpapHIeCKHX H3TaHHH.

[Ipn pabore ¢ KHHToH HEOOXOAHMO ITOA00PaTh JIMTEPATYPY, HAYUHTHCS ITPABHIIBHO €€
YHTaTh, BECTH 3armicu. Ocoboe BHHMaHHE CIeAyeT OOpaTHTh Ha OIpelelIeHHE OCHOBHBIX
TIOHATHIT JTUCIPOUIMHEI. CTYIAEHT MOOJDKEH IIOAPOOHO pa3bHparh IIPHMEPBI, KOTOPHIE
ITOSICHSIIOT TaKHe OIPedelIeHHS, H YMETh CTPOHTH aHAJIOTHYHBIE ITPHMEPHI CaMOCTOSTEIBHO.
HyxHo mo0GHBaThCS TOUHOrO IPEACTABIEHHS O TOM, YTO H3y4Yaellnb. II0Ie3HO COCTaBIISATh
OITOPHEIE KOHCITEKTHL. | IpH H3yYeHHH MaTepHala 110 YUeOHHKY ITOJIE3HO B TETPAIH JOIIOIHAITH
KOHCITEKT JIEKI[MI, TaKXe CJIEAYET OTMedaTh BOIIPOCHI, BEIACIEHHBIE CTYACHTOM I
KOHCYJIbTAIHH C IIPENTOAaBaTEIIEM.

™ il

NOKYMEHT NMOANWUCAH BOYHBIMUL U3 0 AHUSMLL.
SNEKTPOHHOW MNOAMMUCHIO Karrgece }HTGPH,I[G‘IEHHBIﬁ IEPEUYEHD A3BIKOBBIX

Ceptudchmkar:  12000002A633E3D113AD425FBS0002000002A6 EePMHHOB, HMeH, BHEII{GE):, CHAG KEHEEBIX
Bnapeneu: Lebayxoea TateAHa AnekcaHapoBHa
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TepMIHOJIOTHYECKHH CIIOBaph — CJIOBAph, COACPXKAIIMI TEPMHHBI KaKOH-THOO
00ITacTH 3HAHHS HIIH TeMBI H HX OIpeelIeHH (pa3bsICHEHHS).

CIpaBOYHHK — CIIPaBOYHOE H3IaHHe, HOCAIIEE TIPHKIIAIHOH, ITPaKTHYECKHH XapaKTep,
HMeIOIllee CHCTEMATHYEeCKYIO CTPYKTYPY HJIH IIOCTPOEHHOE MO al(aBHTy 3arilaBHil cTaTeH.
I[lo  1eneBoMy  HasHAYEHHIO  Pas3lMYaroT: HayYHEI, MAaC COBO-ITOIMTHYECKHIL,
ITPOM3BOACTBEHHO-TIPAKTHYECKHIL, YUeOHBIH, TIOMYIISIPHEIT H ORITOBOH CITPaBOYHIKH.

Brorpadguyecknili clipaBOYHHK (CIIOBaph) — CIIPAaBOYHHK, COJAePXKaIlHil CBEIEHHS O
KU3HH H JeSTEIIbHOCTH KAaKHX-TTHOO JIHII.

Bunonuorpadmyeckiii  CIpaBOYHHK  (CIIOBaph) —  CIIPaBOYHHK, COJIePrKallHH
Omorpauueckie CcBeJeHHS O KaKHX-THOO JIMI[aX, CITHCKH HX TPYJAOB H IIHTEPaTYPHL
OCBEINAOIEH HX KH3Hb H IeSTeIIbHOCTS.

CrpaBo4yHOe Ioco0He — mocolHe, pacCYHTaHHOEe IO (pOopMe Ha TO, YTOOBI IO HEMY
MOKHO OBIIIO HABOAHUTH CIIpaBKH. OT CIIPpaBOYHHKA OTIIHYAETCS TEM, UYTO MOXKET OBITh
HCIIOJIb30BAHO M JJIS ITOCIIEAOBATEIIFHOIO OCBOEHHS MaTepHala, B TO BpeMs KaK CIIPaBOYHHK
HaIlEJIEH I'JIaBHBEIM 00pa30oM Ha BEIOOPOYHOE UTEHHE, IO MEPE TOro, KaK BO3SHHKAIOT T€ MM
HHBIE BOITPOCHI H HYJKJIa B CITPaBKe, U JJIS IIOCIIEAOBATEIILHOIO YTEHH I HE ITPHCITOCOOIIEH.

OHIMMKIIOIEAHNS — CIIPAaBOYHOE H3aHHe, colepikalnee B 0000IEHHOM BH/JIE OCHOBHEIE
CBEJICHHS IIO0 OMHOH MM BCEM OTPACiIsM 3HAHMH M TIPaKTHYECKOH JIesSTelIbHOCTH,
H3JI0KEHHBIE B BHJIE KPAaTKHX cTaTeH, pacIIOIOKeHHBIX B aJI()aBHTHOM HIIH CHCTEMAaTHYECKOM
IopsAKe. B 3aBHCHMOCTH OT Kpyra BKIIFOUEHHBIX CBEICHHH Pa3iIMYarOT YHHBEPCAIbHYIO

(o0mIy10), CIENHATH3HPOBAHHYIO (OTpaciIeBYIO), PeTrHOHAIBHYIO (YHHBEPCAIbHYIO HIIH
CTIELHATH3HPOBAHHYIO ) SHITHKIIOIE THH.

OHIMKIIONEAHYECKHH CIIOBAPh — SHIIHKIIONEINSL, MaTepHall B KOTOPOH PAacIlOIOKEH B
ar1(paBHTHOM ITOPSIZIKE.

[’ moccapui — cl10Baph TEPMIHHOB.

Teszaypyc OTHOCHTCS K CIIEIHAILHOMY THITY CIIOBapsi HOPMAaTHBHOH JIEKCHKH C TOYHO
OITPENETIEHHBIMH CBS3SIMH MEXKTY TEPMITHAMH.

5. Meroauyeckne YKa3aHHsl 110 BHAaM Ppador, NpeaYCMOTPEHHBIX padoveH
HporpaMMoil JHCIHILITHHBI

5.1 CamocTofATE/IbHOE H3YUEHHE JIHTEPATYPHI 110 TemMaMm 1-9

Buo camocmosamensHou padomst cmyoeHmos: CaMOCTOSTEILHOE H3YUEHHE
JIUTEPATVYPHIL.

JI1s BBITIOIHEHH S JAaHHOT'O BHJIa CAMOCTOSTEIBLHOH padoThl CTYIEHTOB, HEOOXOMIMO
H3YUYHTH CIIEVIOIIHE TEMBI:

Tema Ne 1. ComeprkaHHe H 3aa4yl Kypca HHKEHEPHOH I'eOJIOTHH.

Tema No 2. O0mHe ceefieHHSI 00 H3BICKAHI.

Tema Ne 3. OpraHuszaiis HHKEHEPHBIX H3bICKAHHII.

Tema Ne 4. KimaccugukaIisa rOpHBIX ITOPOJ H HX OCHOBHBIE CBOHCTRA.

Tema Ne 5. IloneBrle H 1abopaTOpHBIe MeTOABI OIpeAelieHHSI (PH3HKO-MeXaHHYeCKHX
CBOHCTB I'PYHTOB.

Tema Ne 6 [logzeMHBIE BOABI H THAPOTr€OJIOTHYECKHE HCCIIEOBAHM 5.

Tema Ne 7. Kpyrosopor u 0anaHc BOJ 3€MIIIH.

Tema Ne 8. OcOOEHHOCTH HHKEHEPHO-TEOIIOTHYECKHX HCCIEIOBAHHH JJIS Pa3siIHYHBIX
BHJIOB CTPOHTEJILCTBA.

Tema Ne 9. OCHOBHEIE BHBI HHKEHEPHO-T'€0IOIHYECKHX H3bICKAaHHI.

Hmozosstit npo0ykm camocmoameibHol pad omst. KOHCIIEKT.

[OKYMEHT NOAMUCAH N —
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KOHCIIEKT JOMXKeH colepKaTh HCXOIHBIE MaHHBIE HCTOYHHKA, KOHCIIEKT KOTOPOIO
COCTAaBIIEH.

B HEM JOIKHEI HAHTH OTPaKeHHE OCHOBHBIE ITOIOKEHHS TEKCTA.

OOBEM KOHCIIEKTA HE JIOIKEH ITPEBBIINATh OJHY TPETh HCXOMHOIO TEKCTA.

TeKcT MOKeT OBITh, KaK HAVUHBIH, TAK H HAYYHO-TIOYIISIPHBIH.

ChenanTe B BallleM KOHCIIEKTE IMHPOKHE IO, YTOOBI B HEM MOJKHO OBIIIO 3aITHCaTh
HE3HAKOMBIE CJIOBA, BOZHHKAIOIIHE B XO/I€ YTEHHS BOITPOCHL.

CoOmogaliTe OCHOBHBIE ITPaBHiIa KOHCIIEKTHPOBAHH .

1. BHHMATEeIIFHO MPOYNHTANTe BeCh TEKCT HIIH €r0 (pparMeHT — ITaparpad, I'IaBy.

2. Bergennre HH(p OpMaTHBHBIE LIEHTPHI ITPOYHTAHHOIO TEKCTA.

3. IlpomymaiiTe ITIaBHBIe ITONOXKEHHST, COPOPMYIIHPYHTEe HX CBOHMH CIOBaMH H
3aIHIIHTE.

4. IloarBepauTe OTHAEIIBHBIE ITONOKEHH A ITHTATAMH HIH IIPHMEPaMH H3 TEKCTA.

5. Hcnomp3ynTe pasHBIE I[BETA MApPKEPOB, YTOOBI IIOJAUYEPKHYTH ITIABHYIO MBICTIb,
BBIJIEIINTH HaHOONIee BaKHBIE (PparMeHTHI TEKCTA.

KoHcIekT — 3TO coKpamiéHHasd 3aImchk HH(pOpMAaIHH. B KOHCIIeKTe, KaK H B Te3HcaX,
JIOIDKHBI OBITH OTpPa’k€Hbl OCHOBHBIE ITOJIOKEHHS TEKCTa, KOTOPBIE ITPH HeOOXOAHMOCTH
JOTIOHSIIOTCSL, API'YMEHTHPYIOTCS, WIIFOCTPHPYIOTCS OJHHM HJIM JBYMS CaMBIMH SPKHMH H,
B TO K€ BPeMSL, KPaTKHMH IIPHMEPAMH.

KoHCIiekT MOXKeT OBITh KpPaTKHM IIH IOAPOOHBIM. OH MOXKET coAcpiXkarbk 0e3
H3MEHEHHS ITPEIIOKEHHS KOHCIIEKTHPYEMOIO TeKCTa HJIM HCIIONb30BaTh JAPYIrHe, Oolee
cKaTble (POPMYIIHPOBKH.

KoHcniekTHpoBaHHe SBIISIETCS OJHHM M3 HaHOonee 53(PQeKTHBHBIX CITOCOOOB
COXpaHEeHHSI OCHOBHOI'O COJEPKaHHSI IPOYHTAHHOIO TeKCTa, CIIOCOOCTBYET (DOPMHPOBAHHIO
YMEHHIT H HaBBIKOB IlepepaOoTKH mMro0oH HH@opMarmi. KoHCIeKT HeoOXOIHM, 4YTOORI
HAKOIMHTh HH(OPMAI[HIO JUIS HaITHMCcaHHI Oollee CIOKHOH paloThl (JOKIIaga, pedepara,
KYPCOBOH, THTNIOMHOH PaOOTHI).

BHIBI KOHCIIEKTOB: IUIAHOBBIH, TEMATHUYECKHI, TEKCTYAJILHBIN, CBOOOIHBIH.

I[;TaHOBBIM KOHCIIEKT COCTABJISIETCS HAa OCHOBE IUIAHA CTAaThHM IUIM IUIaHA KHHIH.
KaxgoMmy ITYHKTY IIJIaHA COOTBETCTBYET OITpe/ielIeHHAas YacTh KOHCIIEKTA.

TemMaTHyeCKHH KOHCIIEKT COCTABIISIETCS HA OCHOBE PSa HCTOYHHKOB M ITPEJCTABIISET
cOo00H HH(pOPMAIHIO ITO ONpelelIeHHOH ITpoOiIeMe.

TeKcTyalbHBIH KOHCIIEKT COCTOHT B OCHOBHOM H3 IIHTAT CTAThH HJIM KHITH.

CBOOOIHBIN KOHCIIEKT BKIIFOYAET B CE0S BBITIMNCKH, I[HTATEI, TE3HCEI.

KOHCIIEKT ITPeJOCTaRISIETCA B PYKOITHCHOM BHJIE Ha IPAKTHYECKOM 3aHSTHH.

Kpumepuu ouenusarnui:

OILleHKa «OTIIHYHO» CTABHTCS CTYJEHTY, €CIIH OH IIOJIHO M3jIaraeT MaTepHall, dacT
IIPABIJIBHOE OIIPEAEIIEHHE OCHOBHBIX ITOHSATHH, OOHApY’KHMBAET IIOHHMAHHE MaTepHalla,
MOXKET OOOCHOBark CBOH CVYXKIECHHS, TIIPHMEHHTh 3HAHMHSA Ha IIPAKTHKE, IIPHBECTH
HeOOXOANMBIE IIPHMEPBI HE TOINBKO M3 YUeOHHKA, HO H CaMOCTOSITEIIBHO COCTaBRJIEHHEIE,
H3JIaracT MaTepHaJl ITOCIIENOBATEIIbHO H IIPAaBIIBHO C TOYKH 3PEHHS HOPM JIMTEPATYPHOI'O
SI3BIKA.

OILleHKa «XOPOIIIO» CTAaBHTCS CTYAEHTY, €CIIH OH JAceT OTBET, YIOBIETBOPSIOIIMI TEM
K€ TpeOOBaHMSM, YTO M IS OTMETKH «OTIIMYHO», HO IOIIYCKaeT OIIMMOKH, KOTOPBIE CaM Ke
HCITPABISIET, H HMEIOTCSI HeJO4YeThl B IIOCIENOBAaTEIBHOCTH H S3BIKOBOM  O(OPMIEHHH
H3J1aracéMoro.

OILleHKa «YJIOBIETBOPHTEIBHO» CTABHTCS, €CIH CTYIAEHT OOHApyKHBAeT 3HAHHE H
IIOHHMAHHE OCHOBHBIX IIOJIOKEHHH JAHHOH TEMBI, HO H3JIaraeT MaTepHaJl HEIIOIHO H

AOKYMEHT TOAMNCAH Hil WM (QOPMYIHPOBKE TIPABIII, HE YMEET
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OlleHKa «HEYJTOBIETBOPHTEIBHO» CTAaBHICS CTYAEHTY, €CIIH CTYJEHT OH He3HaHHS
OOIBINE YaCTH COOTBETCTBYIOIETO BOMNpOCa, MIOIMMYCKaeT OIMHOKH B (DOPMYIIHPOBKE
ONpeJielIeHHH M IIPaBHJI, HCKa)KaloIHe HX CMBICIL, OecCITOpSJAOYHO H HEeYBEPEHHO H3JIaraeT
MaTepHall.
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