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BBE/IEHUE

JlabopaTopHbie paOOTHI SBASIOTCS OCHOBHBIM BHJIOM YYE€OHBIX 3aHSTHM,
HAIIPABJICHHBIX HA HAKCOCPUMEHTAIBLHOEC IOATBEPIKICHHUE TEOPETUYCCKUX
MOJIOXKEHUIT W (DOPMHPOBAHHE YUEOHEIX M MPO(PECCHOHAILHEIX IMPAKTHYECKUX
YMEHUH.

[lenpro mabOpaTOpHEIX padOT SABISICTCSA IIPOBEACHUEC HAOIIOACHUU
MCCJICOBATEIILCKOTO XapakTepa JJIs 3aKpEIUICHUS TEOPETHYECKOTrO0 MaTepHaia
o JUCHUIINHE « OCHOBEI CTPOUTEIIEHO-TEXHUYECKON SKCIIEPTU3BD» M PA3BUTHE
HABBIKOB CAMOCTOSTCIILHOM padOTBI CO CIPABOYHBIM, YUCOHBIM MATCPHUAIIOM,
HATISAHBIMM ~ [IOCOOMSAMM, NOpUOOpAaMM W HMHCTPYMEHTAMM, OBJAJICHHUE
METOTUKAMH U3MECPCHUII.

BrinmonHenue cTygeHTaMu 1a00paTOPHEIX pabOT cIOCOOCTBYET:

- (GopMHPOBAHMIO TPAKTUUYECCKUX YMEHHM B  COOTBCTICTBHHU C
TpeOOBAHUAMH K YPOBHIO ITOJIITOTOBKH CTY/ICHTOB, YCTAHOBJIEHHBIMU padO4dcH
MPOrpaMMOU JUCHMIUIMHEI IO KOHKPETHEIM pa3jiejiaMm (TeMaM);

- 0000mIeHUIO, CHUCTEMATHU3AlMH,  YILIYOICHUIO,  3aKPEIUICHUIO
MOJTYYSCHHBIX TEOPETUYECKUX 3HAHUM;

- COBCPILICHCTBOBAHUIO YMCHUM IPUMCHSATH MOJIYYCHHBIC 3HAHUSA Ha
MPAKTUKE, peaau3alid €JMHCTBA HHTC/UICKTYAJIbHOM W IIPAKTHYECKOM
NEeATEIILHOCTH;

- PA3BUTHIO UHTCJUICKTYAIbHBIX YMEHUHN Y OYIYIIUX CIECIMAIMCTOB;

- BRIpAa0OTKE IpU  peIIeHUWH  IIOCTABJICHHBIX  3aja4  TaAKHUX
PO ECCHOHATBHO 3HAYHNMBIX Ka4eCTB, KaK CAMOCTOSITCIIBHOCTE,
OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAS WHHUIMATHBA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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TPEBOBAHUSA K BBINOJTHEHHUIO OTUETA

Otuer 1O 71a0OpATOPHBIM padOTAM  BBIIOJHACTCA HA  Oymare
cragmaptaoro ¢opmara A4. JlomyckaeTcs  BBIIOJIHEHHE OTYETA IO
1a00paTOpHBEIM paboTaM B 0OIIeH TeTpaIu.

Comepxanue OT4YeTa CIEeAyeT WIIICTPUPOBATH TAOIMIIAMH, CXEeMaMH,
pUCYHKaMH U T.7. I'paduueckoMy MaTepHaly MmO TEKCTY HEOOXOIUMO JaBATh
MOSICHEHNUE B BUJIE CCHUIOK HA PHCYHKH M CXEMBI, 2 BHH3Y II0]] rpaHICCKUM
MAaTEepHUaIOM 0053aTEIEHO BBIMOJHATE MTOJIIHUCh.

B TekcTe oTdeTa HE JJOMKHO OBITH COKPAIEHHBIX CJIOB, 3d UCKIHOUCHHUEM
OOIICTPUHSITHIX.

TUTYIBHEIN JTUCT SABISCTCS MEPBOU CTPAHUILICH OTYETA M 3AMOJHACTCA IO
OIpe/IeICHHBIM MpaBwiIaM. B  BepxHeM TMOJ€  YKa3eIBACTCSA  IOJHOE
HAMMCHOBAHNE YYCOHOTO 3aBE/ICHUSA M Kadeapbl, MO KOTOPOH BEIMOIHSIIOTCS
pPaOOTHI.

B cpennem mnome mummercsa: "Order mo 71adopaTopHOM paboTe IO
mucoumige..." Jlanmee Ommke K JIEBOMY Kparo YKa3wIBaroTCsA (paMunus, uMsa U
OTYECTBO CTYJIEHTa, Kypc, rpynmna (mudgp), a K IpaBoMy Kpar (4yTh HHKE)
YKa3BIBAIOTCA (PAMUIINSA, MM, OTUCCTBO HAYYHOTO PYKOBOJUTEIA, 4 TAKXKE €O
yueHas CTEIICHb U YUCHOE 3BAHMUE.

B HmWXHEM 1OJIe YyKa3pIBA€TCS MECTO BBIIOJHEHUS padOT U IO
BBITOJIHEeHUS (0e3 cimoBa "rog").

TuTynbHEIN HCT OGOPMIICTCS ITeYaTHBIM IMPUGTOM (MM HAOpAHHBIM
Ha KOMIIBIOTEpE). B ciiydae BBIITOJHEHMS OTYETA B TETPAJU TUTYIBHBINA JIUCT
o(OpMIISICTCS ITIEUATHLIM IIPHU(PTOM OT PYKH.

[locne TUTYIBHOTO JIHUCTA IMOMEIIACTCS COACPKaHUE (OTJIABICHUE), TJIC
MIPUBOATCS BCE 3ar0JIOBKU pa0OTHI M YKA3LIBAKOTCS CTPAHUIIBL, HA KOTOPBIX OHU
noMenieHbl. HeoOX0quMoO MOMHUTB, YTO BCE 3arOJOBKHU COJICPIKAHUS JTOJDKHBI
TOYHO ITOBTOPSATE 3arojIOBKM B TekcTe. COKpallaTe WM JABATE UX B JIPYrou
(GOpMyITHPOBKE, ITOCIEIOBATECABHOCTH 0 CPABHEHHIO C 3arOJJOBKAMH B TEKCTE
HEJIb34.

3arOJIOBKM  OJJMHAKOBBIX  CTYNEHEM  pyOpHKAIMM  HEOOXOJUMO
pacnojaraThk ApYyT IO APYTOM, a 3ar0JIOBKH MOCJCIYIOIIECH CTYIIEHH CMEIAI0T
Ha TPU-MATH 3HAKOB BIIPABO II0 OTHONICHUIO K 3arOJIOBKaM IIPEABIAYILICH
CTYIICHM.

[locme kaxmom  madoOparOpHOM  pabOTBEI  MOMEIIACTCS  CIIHUCOK
MCIIOJIL30BAHHEIX UCTOYHUKOB.

PaznuuHOrOo poma BCIIOMOraTeiabHBIE WK JOMOIHUTEIBLHBIE MAaTECpHAJIbI
MOMEIAIOT B MPUIOKCHUH.

CxeMbl, PHUCYHKH, TpapuKu HEOOXOJUMO BEIIOIHATH KapaHJAIIOM,
YCpHOM IACTOM WAM TYIIB HA JIMCTAX IIHCYCH, YEPTECIKHOM WU

MM HOROH By Welal, KOTOpble BKIIA/IBIBAIOTCS B OTUET.
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Bnanen

JIABOPATOPHASA PABOTA Ne 1

Tema: SHAKOMCTBO C OCHOBHBLIMH
MNOPOJTIOOBPAZYIOUHIUMHU MUHEPAJIAMHU

Henv pabomwr: 3akperieHWE 3HAHUM CTYJEHTOB 00 OCHOBHBIX
TCOPETUUYCCKUX ITONOKCHUAX HAYKH MHHEPAJOTHMH, 4 TaK K€ IIOIYyYCHUE
HABBIKOB II0 CAMOCTOSTEILHOMY OINPEACICHUI0 MAKPOCKOMMYECKHUX CBOMCTB
MMHEPAJIOB.

3aoauu padbomsl: U3YYUTh MAKPOCKOIIMYECKHUM METOJ] OMNpeAcICHUS
MHUHEPAJIOB MyTEM HAOIIOJEHHUS JIETKO pa3IMYMMBIX (BHEILHUX ) TPU3HAKOB.

[Ipu >TOM POPMUPYIOTCS KOMIICTCHIINH:

— OIIK-4 - coocobeH HMCIOIB30BATE B IIPOQECCHOHATBHOU
NEATCIILHOCTU PACHOPSIIUTEABHYIO U IIPOSKTHYH JJOKYMEHTAILUI0, a TaKKe
HOPMATUBHBIC MPABOBEICE A4KTEI B OOJACTH CTPOMTEIBCTBA, CTPOUTCIEHOU
MHTY CTPUHU U JKWINIIHO-KOMMYHAJIbHOTO X03SHUCTBA

—  OIIK-5 - cnocobeH y4acTBOBaTh B HMHIKEHEPHBIX H3BICKAHMSX,
HEOOXOIMMEBIX JIJISI CTPOUTEILCTBA U PEKOHCTPYKIIUHU OOBEKTOB CTPOUTCIILCTBA
M YK WIHIHO-KOMMYHAJIBEHOIO X03SMCTRA.

Teopemuueckas uacmo

Munepanavt — >3m0  npupooHvle mena, UMeruue onpeoeieHHblU
Xumuqeckuu cocmas, usuueckyro opmy, odpaszyowuecs 8 pe3yibmame
PUUKO-XUMUUECKUX NPOYECCOB 8 3EMHOU KOPE.

Bcero B 3emiie Haxogurca okoj0 7000 MuHEpaIoB, mopo1000pa3yrOIIUX
— okouto 100.

IToponooOpasyromue MUHEPAJIBI — MHHEPAJIbI, BXOJIAIIUEC B KAYECTBE
MOCTOSHHBIX  CYIIECTBEHHBIX KOMIIOHCHTOB B COCTAB TOPHBIX IIOPO]I.
Haubonsmee 3HaueHHE UMEIOT CUIHMKATEI (75 % Macchl 3¢MHOM KOPBHI).

MuHepasbl HAXOAATCS B IPUPOJie OOBIYHO B BHJIC KPUCMAI06 PA3TUYHOU
GOpPMEI 1 pa3MepoB, peke — B BUJIE CINIOIIHBEIX MAacc aMOP(MHOro CJI0KCHUS.
100 kpucmaaiom nonumaiom meepooe melo, 6 KOMOPOM 3I1EMEHMAPHLLE
yacmuywvl (amomovl, UOHbL, MOJEKYIbl) PACNOJIOHCEHbl 3AKOHOMEPHO U KOMOopble
00.1a0arom cnocoOHOCMbIO CAMOOPAHAMbCAL.

CrocoOHOCTh CAMOOIPAHATLCS — 3TO CIIOCOOHOCTh  KPUCTANJIMYECKHUX
MMHEPAJIOB IIPU CBOEM 00pa30BAHMHU, POCTE IMMOKPHIBATHLCS IJIOCKUMHU I'PAHSIMHU M
OpsSIMOJIMHEUHBIMUA ~ peOpamMu, OpuOOpeTas T'eOMETPUYECKH IIPABUIIBHYHO
MHOTOTPAaHHYO (OpMy B BHJE KPHCTAILIOB. JTO CBOMCTBO IIPHCYIIE TOJBKO
BEILICCTBAM C KPHUCTAJUIMUCCKUM CTPOCHHUEM.

[IouTn Bce KpUCTAUIMYECKHE MHUHEPAJIBI MPpU OJArONPUATHBIX YCIOBHUSX
MX poOcTa O00pa3yroTcs B BHAC O00JIce WM MEHEE UYETKO O(GOPMICHHBIX
MHOTOTPAHHMKOB C INIOCKUMM TpPaHSIMH, II€PECEKAOIMUMHUCS I10 IIPSIMBIM

OKYMEHT MNOAONMWCEAH
THHM M= s AMOP(GHOCTE MIHEPAIOB 00YCIOBINBACTCS OECIIOPSIIOYHEIM

"““PacIONOKEHUEM "MOJIEKYIl 1 'dTOMOB. BenencTeue 3Toro aMopgHele MUHEPAJIBI

AN X

HE BCCI'/d DﬁﬂﬂﬂﬂfﬂT CIIOCOOHOCTEIO CAMOOT'PpAHATECA H, CJICIHOBATCIIBHO, B

: -:;;-HBOHEG.GE;EBDEEQ:_'06PHBDEHHHH HC IIPHHHUMAKT IIPABUJIBHBEIX I'COMCTPHYCCKHUX



dopm. B momasasiomieM OOJBINMHCTBE ClIydacB aMOP(MHBIC MHUHEPAIE]
IPEICTABICHBI 3¢ MJIMCTEIMHA MACCAMH.

3emaucmole Maccol - CKOIJICHUS TOHUANUIINX 3€PeH-NBUIMHOK, KOTOPEIS
JACTO HEBO3MOXXHO PA3IMUMTL HEBOOPYI)KCHHBIM TJIA30M. 3EMIIMCTEIC MACCHI
YKEIITOrO U OypOTr0 1[Be€Ta HA3LIBAKOT OXPUCTEIMHU, YEPHOTO - CA)KHUCTHIMU.

Kaxnpiii MuHepan o0maagaeT 00jiee MIIM MEHEE MMOCTOSHHBIM XUMHUYECKUM
COCTABOM M OIPEJCICHHBIM BHYTPCHHMM CTPOCHHEM. OTHU JBE BaXKHEIC
OCOOCGHHOCTH OOYCJIOBIMBAIOT JIOBOJIBHO TOCTOSHHBIC HWHUBUJIYAJILHBIC
BHEIIIHUE, TAK HA3BIBACMBIC QU3UYECKUE CBOUCMEA MUHEPAI06, TIO KOTOPBIM 3TH
MUHEPAJIbl PA3IUYAOT.

[Ipu ompegeneHMd MHMHEPATIOB II0 BHEIIHUM IIPHM3HAKAM B IIEPBYIO
odepeIb O0panlaeTcsa BHUMAHUE HA CICIYIOIIME UX CBONMCTBA!

e bieck — criOCOOHOCTE MHHEPATIOB OTPAKATh CBOMMHU ITOBEPXHOCTSIMU
cBeT. PasnmuuaroT cienyronye BUbI Oecka:

1. Memanmuyeckuit — HAMOMUHACT OJICCK IIOBEPXHOCTH CBEIKETO M3JIOMA METALIOB;

2. CmexnsiHHblli — HAITIOMUHAET OJIECK MOBEPXHOCTH CTEKIIA;

3. wenkogucmui — XapakTEpeH I MHHEPAJIOB, HMEIOIIMX BOJOKHHCTOE
CTPOCHUE;
Bomokaucras - meramopduyeckass TOpHAs IIOPOAA CIOKCHA 8010KHUCHIbIMU
MUHeEpa1amu , IEPEIICTAIOIUMUCS MEXKTY COOOM.

4. KupHoii — MOBEpXHOCTH MHUHEPAJIA KaK OBl cMa3aHa JXUPOM;

5. Bockogoii — mOX0K HA CTEKJISHHBINM, HO O0JICE TYCKIIBIH;

6. Mamoewiti — OTCYyTCTBHE OJIcCKa BOOOIE, XapaKTEpeH [JII MUHEPAJIOB

aMOpP(HOTO CJIOKEHHUS,
7. AnimasHbitt — OUCHEL CWIBHBIN CTCKISHHEBIN OJICCK.

e Tsepoocmsb. CTenieHD TBEPJIOCTU MUHEPAJIOB OLICHUBAETCSH
MPUOIMIKCHHO B COMOCTABICHUHU C ONPE/ICICHHBIMHU 3TAJOHHBIMH MHUHEPAIAMH,
PACTIOJIOKECHHBIMM B IOPSJAKE BO3pACTAOIICH TBEPAOCTH, KAK 3TO YKa3aHO B
mKajae TBepJoctu Maoca:

Tanek 1
[Tonesou mmar 6

['uric 2

Kgapiy 7

Kanpiur 3

Tomas 8

dmoopur 4

Amnarurt 5

Amma3s 10

[Ipu ompeseneHuH TBEPJAOCTH MHUHEPAIOB CJIEJYET MMEThb B BHY, UTO

HOTOTh OCTAaBJISIET LIAPAIIMHY HAa MHUHEpajlax ¢ TBEPIOCTBIO 1-2, CTEKIO — Ha

MUHCPATEBMVEHTTRENGACTEIO 4 U HIDKE, JXKeJIe30 (IBO3[b) — HA MMHEpaNax C
SNEKTPOHHOW UCBIO

CEETHdJ;EB'.eEMMB%S ?BMﬂﬂp Kd (CTML) — Ha MHHE:pEL]Iﬂ,X C TBepHDCTLm 5 151
BranenLHKECCTORT OTMETHITE, uTo mkana Maoca — He aOcomoTHAd, T.€., HAIIPUMED,

aJIMd3 TBEPH{ﬂ TAJIBKd HC B JICCATH, d B COTHH pﬂl}.
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o Cnaunocmb — CIOCOOHOCTH  MHUHEpalla  PaCKalbIBATHCA 10
OIIpEIeICHHBIM HAMPABICHUAM C 00pa30BAHMEM POBHBIX, ITIAJKUX U OJIECTSILIUX
MOBEPXHOCTEH (HampuMmep, caroga). CnalHOCTh, KaK U TBEPIAOCTHb, SBISICTCS
OCHOBHBIM CBOHMCTBOM MHHEPAJIOB IMIPH ONPEJCICHHUH HUX M0 BHEIIHUM
npuzHakam. IIpy OTCYyTCTBMM CIAMHOCTH MHHEpPAN I10]] YAApPOM PACKAIBIBACTCS
MO CIy4YaiHBIM HEPOBHBIM MMOBEPXHOCTSIM.

Cnaunocms pazoensarom Ha:

1. HECOBEPIICHHYIO — HAa HEPOBHOM MOBEPXHOCTU M3I0Ma KOE-TIe
BHU/IHBI OT/ICJIbHBIC POBHEIC IIOIIAKH;

2. COBEpIICHHYI0 — IOBEPXHOCTh HM3JI0Ma COCTOUT H3 IIIIOCKOCTEH
CIIAMHOCTH, UHOIJIA YJIaeTCd OT/C/INTh KYCOUKH IIPABUIILHOU (DOPMEI;

3. BECbMa COBEPHICHHYIO — MHUHEpaJl JIETKO pPacKaJIbIBACTCSA II0
IJIOCKOCTSAM CIIAMHOCTH HAa TIJIACTUHKH WIH KYCOYKH JIpyrod (popMel
(CBOMCTBEHHOU JAHHOMY MHUHECPAIY).

A TaxKe 110 B3aMMHOMY PACTOJIOKEHHUIO INIOCKOCTEH CIANHOCTH

° CITAMHOCTE MO OJJHOMY HAIPABJICHUIO - MUHEPAJI PACKAILIBACTCS HA
MJIACTUHKHU, JIMCTOUKH, YCIITYUKH;
o CITAMHOCTH MO JBYM HANpPaBJICHUSM: MHHEPAT PACKAIBIBACTCS HA

MPU3MBI, MIOJIOYKH, IIPpUYEM  IUIOCKOCTH  CIIAMHOCTH  MOTYT  OBITh
MEPIICHUKYJISIPHEL JIPYT K JIPYTy, WIH IIEPECEKATHCS IMO]] YTIIOM;

o CIIAMHOCTH MO TPEM HAMNPABICHUSM: MHUHEpAJl PACKAIIBIBACTCS HA
napajuie/iCnunebl, KYOHMKH, INIOCKOCTH CIIAWHOCTH TAaKKE MOTYT OBITh HE
[IEPIICHIUKYJIIAPHEL JIPYT K IPYTY.

Cnenyromue (HU3NYECCKHE CBONCTBA MHHEPAJIOB TAK)KE HCIONIB3YIOTCS
[TpU OIIPE/ICICHUA MUHEPAJIOB, HO OHU MEHEE BAKHBI U MHOT/A BAPBUPYIOTCA Y
OJTHAX M TEX )K€ MUHEPAJIOB B B€ChMa IIMPOKUX ITpEeIax.

H310Mm — 3TO TOBEPXHOCThE MUHEPANA, ITIOIYYCHHAS IIPU €TI0
pacKaJILIBAHUM.

H3m0oM ObIBacT:

1. M0 CHAWHOCTU — XAPaKTEPeH IJII MUHEPAIOB KPUCTAJUIMYECKOIO
CTPOCHHUS;

2. PAKOBUCTBIM — IIOJy4YaeTCs TIJIaJJKasi MOBEPXHOCTh HENPABUILHON
(GOpPMBEI C BOCKOBBIM OJICCKOM, C XapaKTepPHBIMH 'BOJIHAMH' — OOBIUEH VY
AMOP(HBIX ¥ CKPLITOKPHUCTAJUIMUCCKUX MHHCPAJIOB; PAKOBHCTEIM U3JI0M UMCET
CTEKJIO;

CKPBLITOKPHCTALIMYECKHUM (KPHINTOKPHCTAINYECKHM) MHHEPAJIOM

SABISACTCA TAKOM MHUHEpAll, B KOTOPOM KpPUCTAJUIMYECKHE 3€pPHA HACTOJIBKO
AOKYMEHT NogarincAH

MAJIEI, STTHRHBHIHBVIEIKE I10]] MUKPOCKOIIOM.

Cepmudomkatr: 2C0000043ESABBBO952205E /BASGE060000043E w

BraneneL mﬂﬁgm% rar3CMIIMCTRIM — TAKOM M3JI0M OBIBAET y IVIMHUCTBIX MUHEPAJIOB,
MOBEPXHOCTHL HEPOBHAS, HE OJICCTUT;
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I'simuucTEIE MHHCEPpAJbI — TIPpVyIIIIa BOJHBIX CHUJIMKATOB, CJAI'dRFOIIHUX
OCHOBHYHO MACCy I''TMHUCTEBIX OTJIOKCHUN U OOJIBIIIEH JACTH ITOYB H
OIIPCACIIAIINX UX @HBHKD-XHMH‘IECKHE, MCXdHHUYCCKHUC H JIP. CBOMCTBA.

I 'muanuctrie MHUHCPAJIEI ABIIATOTCAH ITPpOAYKTOM BEIBCTPHUBAHM A
INPCUMYIICCTBCHHO MAIrMATHYCCKUX H METHMDP@)HHECKHX I'OPHBIX ITIOPO]I HA
ﬂHEEHDﬁ ITOBECPXHOCTH.

4. 3aHO3UCTBIN — XapakTepeH IS MHUHEPAJIOB BOJOKHHUCTOIO
CTPOCHUS;
5. HEPOBHBIM — TAKOW M3JIOM BCTPEYACTCS Y PYJHBIX MHMHEPAJIOB, Y

MHHEPAJIOB OPraHUYECKOTO IPOMCXOXKICHMS; OH IIOXO0K HA 3€MIMCTBIM, HO
MMOBEPXHOCTE 00JIA1ACT OJICCKOM.

Pyna —  Buj ITONE3HBIX  HMCKOMAEMEBIX, MPHUPOJHOC  MHUHEPAIBLHOC
00pa3z0BaHHUE, COMEpPIKAICE COCIMHEHUS IMOJIE3HBIX KOMIOHEHTOB (MHHEpPAJIOB,
META/UIOB) B KOHIICHTpALUAX, JCIAOIIUX M3BICYCHHUE OSTHUX KOMIIOHEHTOB
YKOHOMHUYECKH 1€JI€CO00PA3HBIM.

[[nomHocme. Y OONBIIMHCTBA MHHEPAJIOB OHA HAXOMUTCH B IIpeeiiax OT
0.6 r/cM3 (ssHTapB) 10 5-6 T/cM3 (pyIHBIC MUHEPAJIBI).

[[sem. MuHepanbl yCIOBHO JICASTCS HA TEMHBIC U CBETJLIC. TeMHEBIE, Kak
IPABUI0, UMEIHOT OOJBIIYI IJIOTHOCTh U HEIPO3padyHbI, CBETJBIC MHUHEPAasbl
JIeTYE U MOYTHU BCC B TOM MU MHOU CTEIICHHU MPOIYCKAIOT CBET. /[J11 HEKOTOPHBIX
MHHEPAJIOB LBET MOKET OBLITH OMpPEJICSIONIMM CBONMCTBOM (XJIOPUT — BCEr/A
3€JICHBIN), Y IPYTUX OT 3aBHCUT OT IMpUMECeH (IIOJICBBIC MIITATEI OLIBAIOT OCNEIE,
KpacHEIE, PO30BEIE, 3¢ICHOBATRIC, UCPHEIE).

[[eem uepmsi. IHOTHA 1BET MHHEpalla B KYCKE OTIHYACTCSA OT I[BETA
MOPOIIKA 3TOro ke MuHepana. Hampumep, rematur (oxene3Has pyjga) TEMHO-
CEpOIr0 WJIM YEPHOTO IBETA JJACT KPOBABO-KPACHYIO UEPTY — OJIAro1apss MIMEHHO
3TOH OCOOEHHOCTH OH U IOJIYYUJI Ha3BaHUE.

[Ipo3pauynocmsp, 3amax, BKYC, MATrHUTHOCTh, INIABKOCTH HEKOTOPEIC
JIpyrUe CBOMCTBA HMEIOT OIpEJIe/sIollee 3HAUCHUE JMIIL JIJII HEMHOTIHMX

MHUHEPAJIOB.

MArHMTHOCTBL - 3THM CBOMCTBOM 00JIaJal0OT HEMHOTHE MMHEpalbl. JlJis
OIIPEJICTICHU S MATHUTHOCTH MOJIB3YHOTCSI MArHUTHOW CTPENKON,MAarHuT. CUIIBHO
MAarHUTHBIC MATHETHUT WM IHMPPOTHUH MOPUTATUBAKOT WIH OTTAJIKHUBAIOT
MArHUTHYK CTPEIKy. MAaArHuTHBIE CBOWCTBA BaXXHBI MpPU JUATHOCTHKE
MUHEP AR BRI HoMRHSPATOTHYECKUX HNCCIIEIOBAHUMUAX 110 S3TUM CBOMCTBAM

Cern I OFSBORMTES PASTEIEHIE'MUHEPATIOB Ha bpakmuu (21ekmponpoeooHoCcmp,
Bnageneyl llleGayxoea TaTeAHa AnexkcaHopoBHa
!}Bﬂauﬂﬂﬁ‘muﬁHﬂﬂmb

Munepansl gensrcsa mo XxuMudeckomy cocraBy Ha 10 knaccoB (Tadm. 1).

Nencteutenad: c 19



Knaccugurayua munepanos. Tabaya 1

Kiace HaunmenoBanue
| CHIHMKATEI
1| KapOonaTsr
1 OKHCIBI
IV ['mapookuciel
Vv Cys (puas
VI Cyis(artsr
VII ["amon mer
VI Docdarer
IX Bonaspamars
X CaMOpOIHEIE SIIEMEHTEI
3aoanue Nel
3anonHuTh Taonuiy 2 B COOTBETCTBUM C BAPUAHTOM.
Tabmuma 2
Nen/n Haumenoesanue Onucanue
Munepan
DoTo
Kmacc
XUMHUYECKHH COCTaB
[Tpoucxoxnenue
Lser
LlBer ueprel
brneck
TBepmocTs
CraiiHOCTE
Hzmom
Y CTONUNBOCTE K BBIBETPHUBAHUIO
[TpuMmenenme B CTPOUTENLCTBE
NOKYMEHT MOAMMUCAH

3NEKTPOHHOW NOANMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Bapuanmout

Ne papuaHTa MuHepaJibi
Bapuanr | Kaneur MyckoBHT
Bapuanr 2 Keapiy Tomaz
Bapuanrt 3 HomoMur ['urc
Bapuanr 4 CHILBHH I'pacput
BapwuaHnt 5 Cepa [Tuput
Bapuant 6 Marnesur Porosas obMaHKa
Bapuant 7 Tanek ABIuT
Bapuanrt 8 KaojuHut Xanuea0H
Bapuant 9 D aroopHT JIuMoHHUT
Bapwuaut 10 ANaTuT [Tupur
Bapuant 11 BonsdpaMuT KHHOBaps

Obopyoosanue, mamepuainl
1.Onpenenureny MUHEPATIOB.

2. Pa3zmaToOuyHBIE KOJIJIEKIIHH.
3. TabmUIIBEI XUMUYECKHX BJIEMEHTOB B (DOPMYJ MHHEPAJIOB.

Ykazanus no mexnuke dezonacHocmu 01 CmyoeHmoe npu
npoeeoeHUU
aadopamopHsix pabom

1. C oOpa3uaMu MUHEpPANOB CIIEIyeT 00pamaThbcs aKKypaTHO, HU B KOEM
clay4dae He pOHATH U He OpOcaTh UX.

2. B mpouecce omnpeselieHUsT TBEPJOCTH MUHEPAJIOB MOpH padOTEe cO
CTAJIbHBIM HOKOM HWJIM CTEKJIOM, HEOOXOIUMO OBITh MPESIbHO OCTOPOKHBEIMU
BO M30eKaHHE MOPE30B U 1apanuH. [Ipu padboTe cO CTEKIOM HEIB3S IIPOBOUTE
JIMATHOCTUKY, JEp>Ka CTEKIO B PYKE, MOCKOIBKY II0J] JABICHHUEM TBEPIAOIrO
MHMHEpPAIa OHO MOXKET pa3noMuThbesa. Heo0X01mMMO MOMOKUTE CTEKIO HA CTOI U
TOJILKO ITOCJIE ATOT0 IIPOBEPATH TBEPIOCTHE MUHEpaAa.

3. Ilpu paboTte ¢ pa30aBIEHHOM COJITHOM KHUCJIOTOU CIICIYET H30erarhb
MOMAJAHUA KHUCJIOTHI HA MOBEPXHOCTH KOXKHU, B I1a3a WIH B pOT. Eciu ke 310
MPOM30IILIO, JOCTATOYHO MPOMBITH TOPAKECHHBIC YYACTKH BOJJOM.

4. Ilpu ompenencHUM HAIWYMUSA BKYCAa MHMHEPAJIOB HM B KOEM CJIydyae HE
MpOOOBATHE MUHEPAIIBI HA BKYC, HEKOTOPEIE MUHEPAILI UMEIOT B CBOEM COCTABE
SOBUTBIE BEIIECTBA, KOTOPBLIE MOTYT BBI3BAThH OTPABJICHUE.

S. Ilpu ompenenceHUU TOPHOYECTU HE HCMHOIB30BATH 3AKUTAJIKA U HE
MOJJHOCUTh MHUHEPAIBl pPYKAMH K OrHiO. HekoTopsle MHMHEpaabl MOIYT
BCIIBIXUBATh MPHU KOHTAKTE ¢ OrHeM. /s ompeelicHus TOPIOYECTH CIEIYET
MOJJHOCUTh HEOOIBIIONM KyCOYEeK MHHEpana K OTHK CBEUM HWIM TIOPEJIKU
MTUHIL[ETOM.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



3adanus, NOPpAOOK U ROCTIEO08AM EIbHOCHb 8bINOJIHCHUSL DAOOM bl

B pesymerate BBIIOMHCHHONW pPa0OTHI CTY/ACHTAM CIECAYCT HAYYHTHCS
ONIPE/IEeNIATh CBOMCTBA CIICYIONIMX OCHOBHEIX IOPOI000pA3YIOIIMX MHHEPAIOB
10 YKA3aHUIO IIPEIOIaBaATECIIA.

Cooeprcanue omuema

OT4YeT IOJDKEH CONEPKATE:
[lens paboOTHI.
3ajauM padoTHI.
TeopeTnueckas 4yacTk.
HNcnonezyemoe 000py 10BaHUE.
Onucanue KJI1acCOB MUHEPAIIOB.
TexHuka 0e30ITaCHOCTH.
BrIBOIEL

NNk =

Koumponavuoie eonpocui
1 Yto Ha3eIBaeTCSA MUHEpAIAMHM U IIOPOAMU?

2 JlaiiTe cxXeMaTH4ecKyr KIacCH(UKAIIUID MHHEPAIOB IO MX
XUMHUYECKOMY COCTABY.
3 Kakoe mpakTudeckoe 3HAYCHHE UMEET I€OJOrHYeCcKass XPOHOJIOTHS

JIJIS UH)XXEHEPHOU T'€OJIOTHH !

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



JlabopaTopHast padora Ne 2
Tema: 3HAKOMCTRBO C rJIABHEHIIHUMH rOPHLIMH MOPOAAMH

Henv pabomer: 3akpeniicHUe 3HAHUM CTYJEHTOB OO0 OCHOBHBIX T'OPHBIX
MOPOJAX, 4 TAK K€ MOTYUYECHHUE HABLIKOB IO CAMOCTOSTEIBHOMY OIIPEICICHUIO.

Jaodauu padomel: W3YYUTh MAKPOCKOMUYCCKHUM METOJ] OIPEICICHUS
TOPHBIX ITOPO/T MYTEM HAOTFOEHUS JIETKO pa3IMUMMBIX (BHCIIHMX ) TPU3HAKOB.

[Ipu >TOM POPMHUPYIOTCSI KOMIICTCHIINH:

— OIIK-4 - cmocobeH WMCHOAB30BAaTHL B IpodeccHOHATLHOU
JEATCIILHOCTU PACHIOPSIIUTEABHYIO U IIPOCKTHYH JJOKYMEHTAILUIO, 4 TaKKe
HOPMATUBHBIC MPABOBLIE A4KTBEI B O0JACTHM CTPOMTEILCTBA, CTPOUTCILHOU
MHTyCTPUHU U JKWINIIHO-KOMMYHAJIbHOTO X03SHUCTBA

—  OIIK-5 - cnocobeH y4acTBOBaTh B MHIKEHEPHBIX H3BICKAHMSIX,
HEOOXOIMMBIX JIJISI CTPOUTEILCTBA U PEKOHCTPYKIIUU OOBEKTOB CTPOUTEIILCTBA
M YKWIUITHO-KOMMYHAJIEHOTO X03SMCTRA.

Teopemuueckasn uacmeo

[ opHble nopoodv: MpeCTABISAIOT COOOM arperatel (HEYTO COCTABHOE,
COBOKYMHOCTE 3JIEMEHTOB, OO0pa3yroIUX CHUCTEMY WIH €€ 4YacTh) MMHEPAJIOB
MJIM OOJIOMKOB pa3HBIX MOpoj. OHM pa3mUYarOTCs MO COCTABY, COCTOSHHUIO, a
TAK)KE MO CTPYKTYPHBIM U TEKCTYPHBIM OCOOCHHOCTSIM.

. [IpuMepbl TOPHBIX
MOPO/I: TPAHHUT, 0A3aJET, TJIMHA, IIECOK, COIb, TOP(], KAMCHHEIN
yIrOJib, M€ U T. II.

, ["opHBIE TOPOIEI M3yUaeT HayKa meTporpadus (MM IeTPOJIOTHS ) —
yUeHHE O TOPHBIX ITOPOAX.

CocTaB ropHBIX MOPOJ] ONIPECIACTCS UX MUHEPATOTHYECCKUM U COJICBBIM
COCTABOM, @ COCTOSHHUE — INIOTHOCTBIO CIIOJKEHUS, BIAXKHOCTBIO U T.]I.

[Inomnocme croocenus (dv) — 310 Macca abcoOnrOTHO cyxou 1mouBsl (M) B
eIMHUIIE 00beMa MOYBEI (V) CO BceMH CBOMCTBEHHBIMU €CTECTBEHHOHN IIOYBE
IIyCTOTAMH, BEIPAJKEHHAS B I/CM”:

dv=M/V

Cmpykmypa — 3TO COBOKYITHOCTb OCOOEHHOCTEN BHYTPEHHEIO CTPOCHUS
MOPO/LI, OOYCIOBIEHHEIX pa3MepaMH, (OpMOM M B3aMMOOTHOIIECHUEM €€
COCTABHBIX YACTCH.

TekcTypa rOpHBEIX  IOPOJ Ompe/eiseTcs WX BHEIMIHUM  OOJHUKOM
(HammpuMep, MACCUBHOCTBIO, CJIOMCTOCTBIO (BERIPAXKACTCS B UEPEJOBAHUM CIIOCB
PA3JIMYHOIO0 COCTAaBa) U T.JI.), OOYCIOBJICGHHBEIM HEKOTOPBIMH OCOOEHHOCTSIMU

KYMEHT NOOarnncaH
cnaramﬁx«mm p@&w{ﬁ@mu

IMhKKaT 2C00000 _}_,_ ISETBAS00060000( 143E

L1 WXOBL iITbHHA F dHOPOBH:

Mamamuwecme ( U3BEPHCEHHBIE) NOPOODL:
e 10K o FPYHIE s MATMATHYECKUX  (M3BEPIKEHHBIX) OTHOCSAT BCE IOPOJIHI,




00pa30BaBIIMECS ITYTEM OCTBIBAHUS OTHEHHO-)XUJIKHX KAMEHHBIX PACILIABOB —
MarMeul. TakOBEI TPaHUTEI, 0A3aIBTHI U T.]I.

Marma npejfcTaBisieT cCOOOM BS3KMH II0 KOHCHUCTEHIIMM PACILUIAB BEChMa
CIOKHOTO CHJIMKATHOIO COCTaBa, OOOTAIICHHBIM MapaMy BOJBI M PA3IMUYHBEIMU
razamMu (KHCJIOPOJOM, BOJOpPOIOM, (pTOpOM, XJIOpoM H Jp.). Ilpu m3nusaHum
MAarmMbl Ha IIOBEPXHOCTh 3€MJIM OHA YACTUYHO MIH TIOJHOCTBIO TEPSET
HACBIIAIOIINE €€ ra3sl. B TAKOM COCTOSIHMM €€ HA3BIBAIOT YIKE JIAGOU.

[Ipoiecc 00pa3oBaHHMs MArMaTUYECKUX MOPOJ] W3 MArMbl WIH JIABEI
3AKJIFOYAETCS B IMMOCTEIICHHOM BBIJICICHUH M3 HEE IIPU OCTBIBAHMYU MHHEPAJIOB B
TBEPJIOM COCTOSIHUM (KpucTamauzauus). IIponecc 3TOT mpogomkaeTcsa 10 TexX
MOp, MOKA BCS Macca MarmMbl HE MEPEUIET B TBEPAOE COCTOSHUE — OOpPATUTCS B
TOPHYIO MOPOJY TOTrO WIN MHOTO BUJIA B 3aBUCUMOCTH OT XMMHYECKOTO COCTABa
MCXOTHOM Marmel U OT (PU3HKO-XMMHYECKHX YCIIOBHU ee 00pa3zoBaHus. Marma B
OJJHUX CIy4asX 3acTBIBACT B HEIpax 3€MIIH, IIPH MEIJICHHOM OCTHIBAHUU JACT
HA4yaJI0 00pa3yeT INIYOMHHBIE MHTPY3UBHBEIC NOPOJLI, B JPYTHMX CIydasX OHA
JOCTUTAET MOBEPXHOCTH 3€MJIM, PA3JIMBACTCSA MU JAET HAYAI0 M3JIHBIINMCS
(3ddy3uBHEIM) mopogam. Kpome TOro pasnuyaroT M3IUBIIHMECS ITOPOJILI II0
BO3pACTy — MOJIO/IBIC U JIPEBHHUE.

Marmatuueckue IIOpOJBl — JO0pOrHe, HUX TSKEIO 00padaTeiBaTh, HO
TEXHUUYECKHE MTOKA3ATEIN BEICOKHE.

CocTaB TropHbLIX MOPOJ  SBIFETCA INEPBOM M3  BAXKHEMIINX
XAPAKTEPUCTHUK:

a) MuHepaJbHBIH COCTAB pPA3HOOOpA3eH, XOTS MOPEACTABICH
CPABHUTEIBHO HEOOIBIINM YHUCJIOM MHUHEPAIOB, IIPEUMYILIECTBEHHO CUIMKATOB.
Kak s moOBIX JpyruX FOPHBIX ITOPO/I, OH ITOCTOSHEH JIJIS KAXKJOM KOHKPETHOU
MAarmMaTU4eCKOM TOPHOMN MOPOIHI.

I'1aBHBIE (IIOPO000pA3YIOIIME) MHMHEpPAIbl MArMaTH4YeCKMX TOPHBIX
nopoa — mnoneBele mmarel (0komo 60%), kBapy u nupokceHbl (o 12%),
OCTAJIbHBEIC MHHEpPAIBl (poroBas OOMaHKA, He(EIHMH H Jp.) UMCIOT MCHBIICE
3HAYCHUE.

BropocreneHHble MHUHEpAIbl MArMaTUYECKMX TOPHBIX TIOPOJ] HE
SBJISIFOTCS. UX HEOTHEMJIEMOM 4acThbIO, HO MOTYT CHJBHO BIMSTH HA CBOMCTBA
nopon (mpucyrctBue 1-2% nupuTa 1€IaeT TPAaHUT HEOPUTOJHBIM IS
OOJIMIIOBKH ).

Cpenu MarmMaTH4yeCcKHuX TOPHBIX MOPOJ] BCTPEUAOTCS KaK
MOHOMMHEpAJIBHEIC (IYHUT), TAK U NOJMMUHEpANILHBIC(IPpAaHUT, rad0po). OauH
M TOT JX€ MHHEpal MOXKET OBITh B OJHOU IIOPOJi€ TJIABHBIM, a4 B JIPYyrOM—
BTOPOCTEIICHHLIM(pOTroBasi OOMaHKa B IpaHUTaX cOCTABIIsIET He Oosiee 1-2 % u
SIBJISICTCSI BTOPOCTEIIEHHBIM MHHEPANIOM, a B 1rab0opo— okono 40% wu sBusercs
rIABHBIM MUHEPAJIOM).

XHMHYECKHH COCTAB MArMATH4YeCKHX TOPHBLIX TIIOpOJ SBIISCTCS
OCHOBOM  rrliKoncdbe b kanny.  YUUTBIBasE ~ XapakTepHblE  OCOOEHHOCTH

CepmbC@CTABA MAPMATIHI CCRPEO0043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

TOpHEBIE OPOABI KIACCU(UILIAPYIOT 110 COIEPKAHUIO KpeMHe3eMaS102:
NelcTEUTENEH: C 19%!%%5:@!%.2023 KPEMHHH (':"IIBK"’HrII KPEMHHH? erMHegéM? Sloz) o




OCCILIBETHEIC KPUCTAJUIBI, 00JIaat0T BEICOKOM TBEPAOCTHIO U IPOYHOCTEIO.

. yneTpakucisie S102 > 75% (nmermatur);

. kucisle 75% <S102> 65% (rpanut);

. cpenune65% <S102> 52% (muopur);

. ocHOBHEIES 2% <S102> 40% (radbpo, 6azankT);

. ynbTpaocHOBHBIES102 <40% (mupOKCEHUT).

B coctaBe 3TMX rpynn BBIICISIOT MAIyK TPYONY MICIOYHEIX ITOPO]I,
OTJIMYAIOIMXCS MOBLIIIEHHBIM COJCPKAHUEM HATPUS U Kaaus (CUCHUT, TPAXHUT).

B npyrux ciaydasx marma JJOCTHMTaeT 3€MHOM MOBEPXHOCTU U OBICTPO
3aCTBIBACT IIPM HH3KOM JIABJICHHH, O0Opa3ys IIOpOJBl ¢ OOMIHeM aMOp(HOTO
cTekia (O0OCH/IMaH), 4YacTO O4YE€Hb MOPUCTHIE (0a3anbT). 3TO TAK HA3bIBAEMBIEC
3¢ y3UBHBIC (M3IHUBIINCCS ) HIH BYJIKAHUYCCKUE ITOPO/IEL

CTpyKTYpbl MAarMaTUYECKUX TOPHBIX ITOPO]] BBIIC/ISAIOT:

a) MO CTCMEHU KPUCTANIMYHOCTH BEILIECTBA:

- MTOJHOKPHCTAJUIMUECKAss — Bce 3EpHA XOpOmo CcOOPMHPOBAHEI U
JIETKO

PA3MUYUMEI, Onarojaps JJIUTEIBHOM U MOCTEIEHHOW KPHMCTAJLUIM3AL[UU

(MUHTpPY3UBHBIC: TPAHUT, TA00PO);

- HEMOJHOKPHUCTAJLIMYECKAs — 4acTh BCILICCTBA ycmena
PACKPUCTAIUIN30BATLCI, 4 OCTaJbHAd Macca OBICTPO OCTBIBAJA, HE YCIEB
c(OpMHpOBATHL 36pHA MHUHEPAJIOB;

- CTEKJIOBATas — MOpoja IpEJICTABIISIET cobou CIUTOIIHYIO
CTEKJIOBUTHYTO

MAaccCy, UTO CBUJICTEILCTBYET O OBICTPOM 3aCTBIBAHUU JIABBI (0OCHJUAH);

0) MO OTHOCUTEIIBHOMY pa3Mepy 3EPEH:

- PAaBHOMECPHO3CpPHHMCTAsA — 3€pHA B 00pa3le HUMEIOT MNPUOIUIUTECIBHO
OJTMHAKOBBIU pa3zMep(radopo, Tpaxur);

- HEPABHOMEPHO3EPHUCTASI — B 00paslle MPUCYTCTBYIOT 3€pHA pa3HOH
BCJIMYUHEI (TPAHUT);

- mopdupoBas — B OJJHOPOJHOM CILUIOITHOM Macce IMOPOJIBI BEIICIISIOTCS
3épHA Ppa3IMYHON KPYITHOCTH (0a3aIsTOBEIA TOPPUPHT);

B) I10 A0COITIOTHOMY pa3Mepy 3EpeH:

KpPYITHO3EpHHUCTAS — Oomeed MM,
CPEIHE3CPHUCTAS — OT2 105 MM,
MEJIKO3EpHUCTAS — MEHEEZ2 MM,
CKPBITOKPUCTAJLIMYECKAS — 3EpHA HEPA3NUUYHUMBI HEBOOPYKEHHBIM

J1a30M.
OnHa W Ta jXe TOpHAsA IOpPOJa NPU Pa3HBIX YCIOBHAX OOpa30OBAHMS
MOXET COCTOSTH U3 3EPEH PA3IMUYHOM KPYIHOCTH (TPAaHUT MOXKET OBITh U
MENKO3EPHUCTEIM, ¥ CPETHE3CPHUCTEIM, U KPYITHO3EPHUCTEIM).
[Ipy  BBIICICHHMM  TEKCTYp  MarMaTU4ecKHMX  TOPHBIX  ITOPOJI
MUCAH
PYKDBD&éﬁmnnmcbm
Ceprudumkar:  2COPARITMBEAEIH 11 TIARARIN{§§00043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

a) CTETICHB 3AMOJTHCHUS MPOCTPAHCTBA!
nescramrenen ¢ 1905 MAGCHBHAA — BeChb 00BEM 00pasia 3aHsT MUHEPAIBHBIM BEILECTBOM



(rpaHuT, OOCHIMAH);

- MOpPHUCTAasA, Iy3BIPUCTASA, MUHIAICKAMCHHASA W Op. — IOpHAsA MOpOIa
COJICPIKUT IIYCTOTHI, MOPHI U T. I1. (0A3anbeT, meM3a);

0) OJJTHOPOJIHOCTH BEIIESCTBA

- OJTHOPOJIHAS TEKCTypa— 0O0paszel] TOPHOU IMOPOLl 00JIaJaeT OJJHUMH U
TEMH K€ CBOWCTBAMHM IPH MCCIEJOBAHUM B JIIOOOM HampaBiacHHU(radopo,
TPAXUT);

- HCOJHOpPOJHAS — TIATHUCTas, I1ojgocyaras, QIIoWJaIpbHas ©W JIp.
(obcuuan);

B) OpUECHTUPOBAHHOCTE CJIATAIOIIUX MOPOJY MUHEPAIOB:

- OpUEHTHUPOBAHHASI — JJIMHHBLIE OCH MHUHEPAIBHBLIX 3€PEH BBITSIHYTHI B
OIpeIeIEHHOM HApaBICHUU(IIETMATUT —«ITUCHMECHHEIN TPAHUT»);

-  HEOPUEHTHMPOBAHHAS —  MMHEpAJIbLHBICE 3€pHA  PACIOI0KECHBI
OCCITOpSIOUYHO (IpaHuT, radbopo).

Oxpacka MarMaTU4yeCcKOM TOPHOM MOPOJBI YACTO XaAPAKTEPH3YETCS
TEPMHUHOM «IBETHOE YHCJI0» WIH «IBETHOH HHIAECKC», OTPAXKAKIINM
cOJieprKaHuEe TEMHOLBETHBIX MMHEPAJIOB (ABrUTa, POrOBOM OOMAHKU, OMOTHTA U
7p.) B OpOJI€ B MPOIIEHTHOM OTHOILIEHUHU K €€ 00héMy. Eciu mpeoOmagaroT
CBCTJLIC 3€pHA, TO OKPACKY HA3BIBAIOT JIEHKOKPATOBOM, 4 €CIU TEMHBIC —
MEJIAHOKPATOBOH (OT Tped. «Mesic» — UEpHBIM). J{nd MWHTPY3UBHBIX
MAarmMaTUYECKHX MOPO]I pabOTACT IIPABUIIO «YEM CBETIICE, TEM KHCIIEEH.

Okpacka BBIBETPEJIBIX MArMaTU4YECKHUX TOPHBIX IOPOJ  MOXKET
3HAYUTEIBFHO OTJINYATBECS OT IIEPBOHAYATIBLHON: OHA CTAHOBUTCS CBETIIEE, YACTO
pPBIKEET.

Okpacka JJis8 MarMaTU4eCKMX TOPHBIX MOPOJ UMeeT 0cO000e 3HAUCHHE, T.
K.

OOJIBIIMHCTBO U3 HUX MCIIOJB3YETCS B CTPOUTEIBCTBE, U OT €€ JeKOPATUBHOCTHU
3aBUCUT CTOUMOCTh CTPOUTEIBHOTO KAMHHI.

[lnomnocmsb _(yoeavnwviu gec). Marmatndeckue TOpHbIE MTOPOJIBI KUCIOTO
cocTaBa 001a1aroT cpefaHell mIoTHOCTEIO (y mem3sl 300-350 kr/m°, y rpaHuTa
26002700 1/M°), Ipu U3MEHEHUM COCTABA HOPOJ OT KUCJIOTO K OCHOBHBIM U
YJIbTPAOCHOBHBIM HX IIJIOTHOCTB yBennuusaercs(y radopo 2800—3300 1/ar?).

IIpuMeHeHHe MarMaTM4eCKUX TOPHBIX IIOPOJ B HAPOJHOM XO3SHCTBE
NMECT

UPE3BBMANHO OONBIIOE 3HAYCHUE U PA3TUYHYIO HAIIPABJICHHOCTD:

a) OCHOBAHHUS COOpPY:keHHH. MHOTME MarmMaTudeckue TOPHBIE MOPOJIBI
0071aJaF0T MPOYHOCTHIO, 3HAYUTEILHO MPEBLIIAIOIICH HEOOXOIUMYIO, — COTHH
MlIla. OnxM nOpakTHYEeCKM HECIKUMAEMBI, HEPACTBOPHMMBI B BOJIe U
ra3oHenpoHuIaeMel. Bece 3TH mpM3HAKKU TMO3BOJISIIOT OTHECTHM MAarmMaTU4YECKHUE
rOpPHBIEC TOPOJIEI K TUIY CKAJBHEIX TPYHTOB.

Ho npu ux orneHke HeOOXOAUMO IIOMHUTE O PA3HULIC MEKIY MPOYHOCTHIO

00pa3LQR M YEIHIEHAIBOS TR0 MaccBa TOpO/T B LeNOM. B mpupOoaHBIX ycnoBusIX
Cepud NEAT MEAPPHECRIPES 22T OPHRIECMOPONE]  OOBIYHO PACCCUCHEI CHCTEMOU TPCILMH,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHpoBHa

KOTOpPBIE PE3KO CHHXKAKT YCTOWYMBOCTH MACCHBA M HEPEJKO JIETIAKT €ro
neieraASTIPUEOAHBIM 17, UCITOJIL30BAHMS B KAUECTBE OCHOBAHMSA COOPYIKEHUM,




0) cTpoHTEJbHBLIH KaMeHbL. Marmatuyeckue TOpHBIE TOPOJBI C
TPEBHEUIIINX BPEMEH MCIIOIB3YIOTCS B CTPOMTCIBCTBE B €CTECTBCHHOM BHJIEC,
MPOU/IS JTHUILL MOBEPXHOCTHYIO 00pabOTKY:

. IITYYHBIH KAMCHbB IIPOU3BOTUTCS 13 OOJILIIMHCTBA
MAarMaTU4YECKMX TOPHBIX 1Opoj. IIpeamourenue oTmaércs nDopojgaMm ¢
MACCUBHOM TEKCTYPOM M MEJIKO- W CPEJHE3EPHUCTOM CTPYKTYpOH, C
JIEKOPATUBHOU OKPACKOM (IpaHUT, CHCHUT, Tab0po U Ip.).

~ MOHYMEHTAJIBHBIM KaMEHb — HAUOOJIee IPOYHBIA M JEKOPATUBHBIA —
CAIY)XUT IS  HW3TOTOBICHUS  MNAMSITHUKOB, CKYJIBITYP M KPYIIHBIX
APXUTEKTYPHBIX JieTalieH (rpaHUT, radbopo u Ip.);

~ OOJMIIOBOYHBIM KAMEHBb MOJY4arOoT W3 OOJIBIIMHCTBA MArMaru4eCcKHX
nopoa. Hcmone3oBaHue MPpUPOTHOTO KaMHSA [JII OOJMIIOBKH JIOpOr0o, HO
YKOHOMHYECKHU OINpaBiaHO(achanbTOBEIA II0JI CIAY)KHT B IEepexojjax MeTpO He
oomee 3—4 jeT U AT OrPOMHOE KOJMYECTBO IBUIM. B Takux ke yCIOBUIX
IPAHUTHBIN ITOJI SKOJIOTMYEeCKH 0€30I1aCeH U CPOK €r0 CIIY)KOBI HEOIPAHUYCH);

~ CTEHOBBIE OJIOKM [O/DKHBI OBITH M3TOTOBJICHBI M3 IPOYHOTO U
MOPUCTOTO KaMHA (aHJIC3UT, TY(] BYyJIKAHUUCCKHIL);

~ OOp/JIOPHBIN KAMEHB HE JIOJDKEH OBITH JEKOPATUBHBIM, HO 00S3aTEIILHO
MPOYHBIM U ITOTOJOCTOMKUM(TPAHUT U T.I1.);

. IpOOJIEHBEIM KAMEHB(IHOOBIE MArMaTUYECKHUE TOpPHBIE IIOPO/IBL,
OTXO/IbI

MPOU3BOCTBA IITYYHOT'O KAMHS );

B) CHIPBLE JJISI H3rOTOBJIEHUSI CTPOHMATEPHAJIOB ITOTYYAKOT U3 MHOTHX
MAarmMaTU4YECKUX TOPHBIX ITOPO/I:

- IIeMeHT (00CcHuaH, TPaXxXuT);

KEPAMMYECCKHME U3JCIUS MOIYYarOT, UCIIONL3Y I IETMATHUT;

CTEKJIO IIPOU3BOIUTCS U3 TUNAPUTA, OOCHIMAHA, AH/[C3UTA, TPAXUTA;
MMHEpAJIbHAS BaTa BeIpA0ATBIBAETCS M3 JUOPUTA, IIMPOKCECHUTA;
OTHEYIIOPEI — MOJIYYar0T U3 JYHUTA;

B IETPYPIruu (KAMEHHOE JIUThE) UCIIOIB3YIOT 0a3albT, quadas;

r) Apyroe npUMeHeHHe MArMAaTH4YeCKUX TrOPHbIX MOPOX:

- IPOU3BOJICTBO KUCIOTOYIIOPOB — IPAHMUT, AHIE3UT, TPAXUT, 0A3aJIbT;

- TOJCIOYHBIE W JICKOPATUBHBIE KaMHH— MerMaTUT, OOCHIMAH,
T1a0paOpuT;

- ICTOYHHUKH I[CHHBIX 3JIEMEHTOB — IMETrMATHUT (TOIIa3kl, BOJIL(paM, 0OJI0BO

M JIp.);

Ykazanua no mexnuxke 0esonacHocmu 01 CHYOCHmMO8 NpU
RPOGEOCHUU J1ADOPAMOPHBLX PAOOM

1. JlabopatopHele  pabOTBI  IPOBOJAATCA  IOJ  HAOIIOJEHHEM
IpernojgaBaress Wau JaoopaHnTta. K  BEINOIHEHHIO JTA0OpPATOPHBIX PadOT

CTYACHT R rrlGIY ehsioles TONBKO IIOCIIE NPOCIYIIMBAHMS MHCTPYKTaXa IIO
CeprudbeX HITRE BESOHACHOCPU WO POTHBONOKAPpHEIM MepaM. [locime wmHCTpykTaka

Bnaneneu: L1 EEJH.D Ba TaTeAHa AnexkcaHgpoBHa

KaXXJIbIM CTYJICHT PACIIUCHIBAETCS B CIICI[UAJIBHOM JKYpPHAJIE.
Nescramrenen ¢ 1998 A3EE JHLA, CBI3AHHEBIEC C PabOTOM B 1a00OPATOPHUH, JOJDKHEI COOIIIOIATh



IPAaBUJIA BHYTPEHHErO TPYAOBOTO PACIOPsIKA, YCTAHOBICHHEIC PEKUMBI TPYIa
M OT/IBIXA.

3. OOopynoBaHue, YCTAHOBKH, MOPUOOPBI, HMHCTPYMEHTHI JOJKHBI
MCIIOJIL30BATHCS TOJBKO MO MPIMOMY HA3HAUCHHUIO.

4. B mabGoparopum [JOKHBI IIPOBOJUTLCS TOJBKO TE€ BHJBI padoT,
KOTOPBIE COOTBETCTBYIOT IUIAHY pPa0O0TBI J1a00OpaTOpHH. 3ampelacTcs
MPOBOIUTE IPYTUE BUIAEI palOT.

5. Ilpu HapymeHun TpeOOBAHMM TEXHUKH O€30MACHOCTH CTYJICHT
OTCTPAHSECTCS OT JIAJbHCUIIErO BBINOJHECHUS JIA0OpPATOPHOM  PaOOTHL
Ecnu feicTBUS CTYJICHTA HE IPUBEIM K CEPbE3HBIM MOCICJCTBHSM, TO OH
MO>KET OBITH BHOBb JONYIIEH K Ja00OpPAaTOPHBIM 3aHSATHUAM JIMIIb IIOCJIC
MOBTOPHOTO MHCTPYKTAXKA.

3adanus, NOPAOOK U ROCTIEO08AM EIbHOCHLb 8bINOJIHCHUS DAOOM bl
BrimuceiBaeTcs XapaKTEpUCTHKA 3a/JAaHHBIX TOPHBIX mOpoj (Tadmuna 1),

BBIOOp BapHaHTa OCYILECTBIISECTCS B COOTBETCTBUM C BAPUAHTOM 2.

Tadauna Nel —Crpykrypa onucaHHUs rOPHBLIX MOPOJ

Haspanue

doto

KucnorHOCTB

[{BeT

CTpykTypa

Tekcrypa

VY nenspHEIN BEC

dopma 3aneraHus

MecTopoxacHu

HPHKTH[IECKDE 3HAYCHHC

Tao0umna Ne2 — BuiOop BapHaHTa

Bapuanr 1 I'panut AHIE3UT
Bapuanrt 2 Jlunmapur ['abopo
Bapuanrt 3 KBapueBbin Jlabpagoput
opgup
Bapuaut 4 | IloneBommnaroBeii bazaneT
nopgup
Bapuanr 5 [Topdupur JlyHUT
Bapuant 6 CueHUT [lepugoTut
Bapuant 7 Jlnabas [IupokceHuT
ndRARWAMTEBcAH Hermatut HedenuHOBEIN cHEHUT
_ o BaApUALT Y, o] duoput DouauT
Ceptudmkar: 2C0 F7BAS0006 43
Bnapeneu:  WeGpy %ﬁwaﬁxc}r@ma : TpﬂXHT Ty(b(bHT
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Cooepicanue omuema
OTUeT JOMKEH COJEPKaATh:

1. [lens paOOTHI.
2. 3a/ja4uu padOTHI.
3. TeopeTudeckas 4acThk.
4, TexHHKa 0€30ITaCHOCTH.
J. Onucanue TOPHEIX MOPOJI (IO BApUAHTAM).
6. BriBOj1

Koumpoavuoie eonpocwi

1 [loHsiTHE CTPYKTYpPBI TOPHEIX ITOPO/I.

2 Marmatudeckue (M3BEpIKCHHBIC) ITIOPOJIEI.

3 [Iporiecc 00pa3zoBaHUsA MAarMaTHYECKUX TTOPO]I.

4 I'maBuele  (IOpO1000pa3yiolIUe) MHHEpPAIBl  MAarMaTUYECKHUX
TOPHBIX.

S BTopocTeneHHble MUHEPAIBI MArMATHYECKMX TOPHBIX ITOPO/I.

6 Knaccudukanmus mo XHMMHUSCKOMY COCTAaBy  MarMaTH4eCKHX
rOPHBIX.

AOKYMEHT NOANMWUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



JIABOPATOPHASA PABOTA Ne3

PACUET IPUTOKA I'PYHTOBBIX BO/JI

TeoperHueckas 4acThb
I'pyHTOBBLIE BOJABLI — BOJIOHOCHBIC ITACTHI TOMIMHOM oT 1 g0 10

METPOB, pPACIOIOXKHBIINECA B HeApax TIpyHTA. Yalle Bcero OHU CIIyIKaT
NCTOYHUKAMU BJAru i OOOpYIOBAaHMSA KOJIOJIEB, CKBAXXMH HA YYaCTKE.

BoaoHocHLE cRow

CkBaxuHa
ANA rPYHTOBbLIX BOA

S —

[PYHTOBbLIE BOAbl — BOAOHOCHbBIE NNACThI TONWMHOK 0T 1 00 10 MeTpOoB, PACNONOXUBLUMECH B HeQpax royHTa

Puc.1. Cxema pacmomnoxkenus rpyHTOBEIX BOJ

I'pyHTOBAs BOJIA 3AKIIOUYEHA B PBIXJLIX MOPOAax (BOJA ILIACTOBOrO THIIA)
MJIM 3AII0JIHICT TPECIIMHEI B KAKUX-JIMOO XOPOIIO CLIEMEHTHPOBAHHEIX MOPOIaX
(Boga TpemuHHOro THna). OHa MOXKET HAXOJMThCI U B IOpax mopo/i (MOpOBEIC
BOJIBI).

['pyHTOBEIC BOJEI (DOPMHPYIOTCS B OCHOBHOM 34 CUCT HH(MILTPAIUH
aTMOC(EpHBIX OCAJKOB M ITOBEPXHOCTHEIX BOj]. O0JacTh MUTAHMS TPYHTOBBIX
BOJ] OOBIYHO COBMIAJIACT C O0JACTHIO PACIIPOCTPAHEHHUS BOJJOHOCHOTO TOPH30HTA.

BOOHOCHBIH rOPHU30HT - 3TO CJIOU IPYHTA, KOTOPEIA COIEPKUAT B MOPaAX
MJIV TPEIIMHAX 3HAYUTEIIBHOE KOJTUYECTBO BOJIHL.
MOIHOCTE TOPU30HTA  HEIMOCTOSHHA M 3aBUCUT OT  CBOMCTB

BDHDEDH%M%MD}I, pacCTOsAHHUA 10 o0J1acTH pa3rpy3Kk, HHTCHCHUBHOCTH

MUTAHUH P10 OV NoATMeso
Ceptudpmkar: 2C0000043E9ABBB952205E7BAS00060000043E

Bnapgeneu; LIJeGEﬂﬁHH&Ha XapaxKrepHasd OCOOEHHOCTD I'PYHTOBLBIX BOJI, OTJIMYAKOIIAA UX OT

OoJice TIIyOOKHMX apTE3MAHCKUX BOJ — OTCYTCTBHE HAIOPA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



o ApresHaHCKHe IIacTbl. CaMbId HU3KUM CIOHW BOJOHOCHOM JKHIIBL
Kak mpaBumo, pacnonaraercs Ha YpOBHE OT 25 METPOB M HUKE OT MOBEPXHOCTH
3eMiIM. B OCHOBHOM Takas BOja 3ajieracM MEXIy IUIACTAMU H3BECTHSAKA U
OC3HAMOPHBIX JKWJI. APTE3MAHCKHUE IUTACTHEI HCHOJIB3YIOT IS O0OpPYIOBAHMS
CKBAXXUH B YACTHBIX BIAJCHUAX. Takue JKWUIbI HE OKA3BIBAIOT MNaryoHOTrO
BJIMSIHMS HA IIOCTPOUMKHU M PACTUTEILHOCTL HA YYACTKE.

o be3HamopHble TPYHTOBbLIE BOAbLI. TakOM INTACT pacmojiaracTcs Ha
OoTMeTKe OT 5 110 20 MeTpOB OT ypOBHA 3eMJIH. TaKHE XKWLl HE ITOJBEPIKCHEI
M3MCHCHUSM YPOBHS BOJIBI B PE3YJLTATE CE30HHBIX OCAIKOB. JIMHAMMKA TAKOTO
MJIACTA OCTACTCS HEU3MEHHOM. 34 cueT Oe3HAIIOPHOU JKMJIbI IIPOMCXOJIUT
HAITOJTHEHHE OJIM3JIe)KAIUX K BaIllled TEPPUTOPHU BOJO0EMOB. CTOUT 3HATH, UTO
OC3HAMOpPHEIC BOJBI OKA3LIBAIOT OYCHL IMAryOHOE BIMSHHC HA (PYHJAMCHT
rOTOBOTO 3/JaHUS U BCE MPOIOKEHHBIC IMOJ] 36MJICH KOMMYHUKAIIMH.

o BepxoBoaka. JTHU I'pyHTOBBIC BOJIBI SBISAIOTCS CAMBIMM CIOXKHBIMH B
miIaHe Oo0ycTpoucTtBa Tepputopu. [l0o00HBIM 1mACT ¢ XKUJJKOCTBIO
pacmnojaraercs, Kak mMpaBuiIOo, HA YPOBHE O 3 METPOB OT MOBEPXHOCTHU IPYHTA.
BepxoBojHBEIE JKWIBI O4YCHL IIAryOHO BIMSIOT HA  CaJOBO-OTOPOHEIC
HACAKJICHUS HA YyYacTKe, W TMNpPH ISTOM 3aTParuBaroT (QyHJAMEHT U
KOMMYHUKAIUK. XOTSA BCE CYyry0O MHIUBHUIYAIBHO JIJIS KAXKIOTO KyCcKa 3CMIIU.
Haubonee  cyljecTBeHHOE€  BIMSHME HA  PEXKHUM  TI'PYHTOBBIX  BOJI
OKa3LIBAIOT METEOPOJIOTHUECKHUE ycJI0BUs (aTMOC(]epHEBIC
OCaJIKH, HCIITAPECHUS, TEMIIEpaTypa, aTMOC(hEpPHOLC JIABJICHUE U T. ]I.),
TUJIPABIMYECKUE YCIOBUS (M3MEHEHHE PEKMMA MOBEPXHOCTHBIX BOJIOEMOB,
MUTAIOIINX WIH ApcHUupyromux I1. B.), X034lCTBECHHAA ICATEIBHOCTEh YCIOBEKA
(CTPOUTEIILCTBO THIPOTEXHUYECKHMX M THIPOMEIHOPATUBHEIX COOPYIKEHHH,
OTKA4yKa BOJEI M HE(PTH U3 HEJP, 100BUA MOJC3HBIX HCKOMACMEIX, YIO0OpCHHC
CEIbCKOXO03SUCTBEHHEIX 3€Melb, U JIp.).

I'pyHTOBBIE BOJBI OKA3BIBAIOT PA3PYILAIOIICE BIUSIHUE HA OCTOH U JIpyTHE
CTPOUTEIIEHEIC MATEPHUATIEL.

I'pyHTOBBIE BOJBI OTHOCHUTEIBHO JIETKOJOCTYIHBI, W IMO3TOMY HMEHOT
OOJBIIOE 3HAYCHUE JJIS BOJOCHAOKECHUS MPOMBIILICHHEIX MPEAIPUSITHI U
PA3TUYHBIX HACEIEHHBIX ITyHKTOB.

JInsg mOOBIUM T'PYHTOBBIX BOJI JEIAIOT KOJOIEI, CKBA)KUHBI C TPABUMHOU
OTCBIITKON B COUCTAHUH C (PUIETPAMH.

I'pyHTOBBIE BOABI MO>KHO HCIIOIB30BATH B KAadeCTBE OOMIHUPHOrO
pe3epByapa s 3amacaHus BOJLI BO BpeMs HABOJHECHUM U €€ pacXO0JOBAHUSI BO
BpEeMsI 3aCyX.

Bo BnaxHOM KIMMaTe WHTEHCHBHO IIPOUCXOJIAT HH(QHUILTPALUSI U
MOJI3EMHBIA CTOK. IIpr 3TOM rOopHBIC MOPOJIEI U TTOYBKI BEIIECIAYHUBAIOTCS, U U3
HUX BEIHOCSTCS JIETKO PACTBOPHMEIC COJTH — XJIOPHUAEI U cyIb(aTel. [ pYHTOBEIC
BOJIBI Byt ohdbitle nopedlQBUSIX TIPECHBIE; OHU COAEP)KAT JIMIIb OTHOCUTEIBHO

EiZ;iTW@%ﬁﬂ%@fﬂﬂWw(EB OCHOBHOM TMIpOKApOOHATHI  Kalblusg). B

BHcyHIHHBDM TCILJIOM KJINMMATC (B CYXHX CTCIIAX, HD.]IyHyCTLIHHX 1 HyCTLIHHK)
ﬂEﬁCTEH%QJJIQ%E%H?HD 1E.DB.EDEg{pa’TKDBpeMEHHGCTH BLIHH,HEHHH 151 MAJIOTO



KOJIMYECTBA aTMOC(EePHEIX OCQJIKOB, a TAKKE
c1a00U JPCHUPOBAHHOCTH MECTHOCTH ITOI3€MHEIM CTOK TPYHTOBBIX BOJ HE
PA3BMBACTCS; BMECTO HSTOr0 OHM MCHAPSIOTCS U 3acoisgroTcsa. BOmuzu pek,
BOJOE€MOB, BOJOXPAHWIIMIL U T. II. TPYHTOBEIC BOJBI B 3HAYUTCILHOU CTCHECHU
OIIPECHEHBI U MO KAYECTBY MOT'YT Y OBJICTBOPSATE HOPMAM ITUTHEEBON BOJIHI.

MuHepaji3anus — CyMMa BCeX MHUHEPAJIbHBIX BEIIECTB, PACTBOPEHHBIX
B BOJC, BBIPAXCHHAA B TI'paMMax aOCOIIOTHO CyXOro  OCTaTka,
MOJy4CHHOTO BeITapuBanueM 1 1 Boabel. Knaccudukanmss BOj 1O cTeleHH
MMHEPATU3ALUHN:

o lIllpecnvie— no 1 rv/n. IlpeobOnamaromyi XWUMHUYECKUM TUII BOJI:
rUIPOKApOOHATHBIC KAILIIUEBEIE.
Cnaboconronosamovie — 1—3 r/n. CynedaTHEIC, peiKe XJIOPHIHEIC.
Cononosamvie — 3—10 /1. CynbbaTHEIC, peike XJIOPHTHEIC.
Conénvie — 10—15 r/n. CynnsdaTHeie, XJTOPUIHEIC.
Pacconvt — 60mnbie 50 /1. XIIOpuTHO-HATPUEBEIE.
AKECTKOCThb BOJIBI O0YCIIOBIEHA MPUCYTCTBUEM B BOJI€ HOHOB KAJIBIIUS
M MATHMSI.

[1o 00mie )KECTKOCTU BOABI ITOAPA3CIIIOTCS HA 5 TUIIOB:

o oYeHb MAcKaA. <1,5 Mr 3KB./II,
maekas: 1,5—3 Mmr 5kB./1,
yMepeHHo dcécmkas: 3—6 Mr 3KB./II,
aocecmras: 6—9 mr SKB./ L,
oOueHb dcecmrasi: >9 Mr 3KB./ .

B Poccuu ngns m3MepeHHMs KECTKOCTU 4Yalle MCIIOIB3YETCS HOpMAaJbHAs
KOHIICHTpAILIUs HOHOB KAJbI[US U MATHUS, BBIPAKCHHAS B MHJUIHIPaAMM-
JKBHBAJIEHTAX Ha JHTP (Mr-3kB/1). OJIMH Mr-3KB/I COOTBETCTBYET
cojepxkanuio B autpe BOABI 20,04 mummurpamm Ca2+ wmm 12,16 Mmummurpamm
Mg?2+ (aTomMHas Macca JIeI€HHASA HAa BAJICHTHOCTD).

BOmu3u ¢cBagok, ckoT00a3, CKOTOMOTIILHUKOB, PA3IUYHOTO poma
XUMHUUYECKHUX, PAIMOAKTUBHEIX  3aXOPOHCHUM I'PYHTOBBIE  BOJBI  3apPa)KCHHI.
['pyHTOBBIC BOJIBI SBIISFOTCS MOKA3ATEIEM YUCTOTHI ITIOYB, MECTHOCTH.

B kommiekc 00pa3zoBaHMS BOJOHOCHOTO IIJIACTA TAK)KE BKJIIOYAETCS
ypOBEHb IPOMEpP3aHUs TIPYHTA U €ro nocienyrilee nydeHue. Mrak,
00pa30BaHUEC IIACTA BOJIBI BBITIISIMT IIPUMEPHO TaK: | pyHT MMEeT CBOUCTBO
3aMep3aTh W pa3Mep3aThbCs B Pe3ynbTaTe IepenajoB TeMmeparyp. Tam rie
MOYBA MEP3HET M OTTAMBAECT, OHA CTAHOBUTCSA OoOjee peIXIOM. Uepe3 Heé
MPOCAYMBAIOTCS OCAJKU B BUJIE JOKISA U CHETa. 3aT€M HM)KHUM CJIIOM IPYHTA, HE
MOJIBEPIKECHHBIN 3aMEp3aHUsM, TPAMOYETCS B TEUCHUE COTEH JIET, IIPEBPAILIASLCE
B HEIOPOHMIAEMBIM IIACT. JTO M €CTh JHO BOJAOHOCHOM KHJIbLI. Takum
00pa3oM, BOJIa CKAIDIMBACTCSI B CBOCOOPA3HON KaMepe, (popMUpyst HampaBJIeHUE
CBOETO JIBMIKCHUS MO]I BO3JIEUCTBUEM CBOEH e cuibl. 1103)ke, B 3aBUCUMOCTHU
OT Ce3QHHwoRONM WO KET CTEKaTh IO JKWIAM B CTOPOHY BOJOEMa WM

Cepmb P OPAPBEPEEF BREPROMOUBLLK pacTCHUAM, UCOAPSAICH TAKUM 00pa3zoMm, depes

Bnaneneu: llleGayxoea TaTk AnekcaHopoBHa
UX TIUTAHHUC. Flfyil'vf[t?.‘JHH'II} HDBTDM}W JICTOM HA HﬂpEyBHﬂH{HEHHLIX yT-IHCTI{ﬂX NaxKeE B
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KApy 3CJICHD ooee COYHAA H HACBIILICHHA .

BrICOKHI ypOBEHBL I'PYHTOBBIX BOJ] — 3TO Np0o0IeMa, ¢ KOTOPOU MOKHO U
HY)XHO 00pOThCs. MHaue 3aTpaThl HA OOCITY)KUBAHHUE YYACTKA BEIPACTYT B PA3EL
YewM BpeaaT OJIU3KOPACTIONOIKECHHBIC BOJJOHOCHBIC IJIACTHI:

* Ha CyrIMHMCTBIX, IECYAHBIX M CJIAHIEBBIX MOYBAX TAKHUE IKUJIBI
CIIOCOOHBI IIOCTOSSHHO pa3MBIBATH TPYHT, UYTO MPHBEIACT K MOPOCEIAHUTO
¢yHIaMeHTa, a BIOCIECACTBHH M CTEH J0Ma. BO3MOXHO OKOHYATEIILHOE
OOpYIIMBAHUE BCECH KOHCTPYKIIHH.

= Kpome TOro, BEIICHA3BAHHLIE THUIBI IPYHTA MO]] BO3JEHCTBUEM OJIN3
PACMOJI0KEHHBIX INIACTOB C BOJOH CO BPEMEHEM MOTYT IIPeOOpa3OBATHCS B
MIBIBYH. A 5TO 0Olee CIOXHAsA IIpOOJIeMa, € KOTOpPOM MPAKTHUCCKH
HEBO3MOKHO CIIPABUTHCHL.

* Bcsa pacTUTENBLHOCTH B CAJy U Oropojic HA KYIUICHHOM TEPPUTOPUM
OyJeT MPOCTO THUTh, €CJIM YPOBEHBb I'PYHTOBBIX BOJ] OYJIET CIMIIKOM BBICOKHM.
B sTOoM cayuae mnpuiercs mpuOerare K CHEIMHAIBHBIM YXHMILIPEHUSM BpOJIE
MO TbeMa TPSAJIOK MYTEM JOCHINIA I'PpyHTA. JlepeBbs MPUIETCS CIACATH METOIOM
BBICAIKU Ha CIICIIMATIBHBIX 3eMIISTHBIX HACBITISIX.
3BECTHO, 4YTO BOJBI B IIOYUBE TPEOYIOT [JCMCTBUM, HAMPABICHHBIX HAa UX
ycTpaneHue. MiHaue Bce Tpyabl 10 TEPPUTOPHUU OYIYT HAIIPACHBIMH. bOpOThCH €
TPYHTOBOM BOJOM HYXXHO TOJIBKO CHOCOOOM €€ OTBeacHMSI. 10 ecTb
O00OpYy/IOBATHE XOPOWIYK CHCTEeMy JApeHaxa. CaMmMbeIM pacnpOCTpaHEHHBIM
CUMTACTCS OTKPBITBIM JpeHax. Mcnmonws3yercs B TOM ciydae, €ClId TPYHTOBEIE
BOJIBI MEIIAIOT HACAXKICHUAM. /151 3TOr0 B cajly HY>KHO BBIKOMATH CIICIIUAIBHBIC
KaHABEI JJIs JipeHaka. VX rmyOuHa momkHa ObITh He MeHee 40 cMm, IpU 3TOM
OHM BCE€ JOJDKHBI CMOTPETHL B CTOPOHY YKJIOHA yudacTka. Ha oropome mexmay
KyIbTypaMH pOIT KaHABKM TIiiyoumHou He Oomee 10-15 cm. Drta cucrema
OTJIMYHO CIIPABUTCS C OTBOJOM BOJIBI C OrOPOJia, HO HE SABJISIETCS COBEPIICHHOM.
Munyc cucremMel B TOM, YTO YyXOJI 3a CaJOM M OrOpOJAOM YCIOXHCH, a
KOHCTPYKIIUSL JIPEHAKHOM CHCTEMbl MOKET OBITH HApPYILIEHA B pe3yJbTaTe
BETPOB, JOMAIIHUX KMBOTHBEIX MU IIp. MOXHO HCIONL30BATH MPOCTO CIIOCOO
BOJJOIIOHMIKCHUS HA I'pyHTE. /18 3TOr0 He0OXOJUMO BEIPBITH KOTJIOBAH, Uepe3
JTHO KOTOPOro OymeT yXOJuUThb BOAA. 10 e€CTh, YPOBEHb I'PYHTOBBIX BOJI OYIET
CHWJKATBCA 34 CUET CHIDKCHMS YpPOBHS JHA KOTJIOBaHAa. Ho Takou cmocod He
MOJIXOJUT, €CIM YACTHUILI I'PYHTA BBIMBIBAOTCS C BOJOH. ¥Y3HAThH 3TO MOKHO
TAK)KE 4Yepe3 OypeHHE WM IIPOBEACHUE TE€OMAEC3WUECCKOr0 aHaam3a ITIOYBEL
3aKpeITasi cUCTeMa JpEHUPOBAHUSA. VIcIIOIb3yeTcs B TOM cllydyae, €ClId YPOBCHbB
TPYHTOBBIX BOJ MEMIACT HAACKHOW M JOATOBEYHOW OHKCILIyaTAlMH 3aHUSI.
Takas cuctemMa OTBO/IA BOJIBI C TEPPUTOPUM CKPBITA OT MOCTOPOHHUX IJIa3, HO
Ipyd 3TOM HMEET CYIIECTBEHHBIM MHHYC — OBICTpOE 3auiiMBaHue. B Takou
CUCTEME TJIABHBIMHM COCTABJISIOIIMMU SIBJISIOTCS TPAHIIICH IO BCEMY IIEPUMETPY

YUACTKa,: UpdilOarekbible B HUX TOQpUpOBaHHBIE TPYORI ¢ nepdopauuein. Boga
Cepmdb Oy T OFFOTFANRTH 2 PYIABL WX OTUTE 110 TpydaM B HAMEUEeHHOE MecTO. MOXKHO

Bnapeneu: llleGayxoea TaTeAHa AnekcaHpoBHa
UCIIOJIL30BATL H éD.]IEE‘ CHDH{HyID yCTﬂHDBI{y A OTBCIACHHA BOJIBI C l"pyHTﬂ,

nererensAECH, QYV.IYT  ACTIONB30BATECS UITIO-(UIBTPOBAs CUCTEMA M MOIHBIE HACOCHI.



[locnemuuit OymeT OTKAa4YMBAaTh BOJIY, U HAIIPABJIATH €€ B CUCTEMY OTBEJICHUS.

PacuyerHast yacTh
JlabopaTtopHass paboOTa BBIIIOJHSETCS B PYKOIIMCHOM BHJE B TETPaU
T1a00paTOPHBIX PAOOT.
BapuaHT BRIOMpaeTcs mo nepBoi OykBe (paMHIMM U mocjemaHed nudpe
HOMEPA 3a4E€THON KHUKKH COTJIACHO TA0JIHUIIE

Tadmina 1 — Beibop Bapuanra

MMocheanan 1 2 3 4 5 6 7 8 9 10
mgpa
HOMCP A
JAYEeTHOM
KHHAKH
AJLX 1 2 3 4 5 6 7 8 ) 10
= | B,M,II 2 3 4 5 6 7 8 9 10 1
= | B.HY 3 4 5 6 7 8 9 10 1 2
z|rom | 4 5 6 7 8 9 10 1 2 3
Slamug| s 6 7 8 9 [ 10 | 1 2 3 [ 4
2 | E,P,D 6 7 8 9 10 1 2 3 4 5
2 | K,C, 7 8 9 10 1 2 3 4 5 6
= | 10
2 3. 1.4 8 9 10 2 3 4 5 6 7
= [y 9 10 1 2 3 4 5 6 7 8
K,® 10 1 2 3 4 5 6 7 8 0

Onpenenure OTPUTOK TPYHTOBOM BOJBI K KAHABE WM TPAHIICE C JIBYX
CTOPOH M ¢ OjHONH cTopoHel. (CocTaBpTe cxeMy Jad pacuéra
TUIPOr€OIOTHUSCKUMHU MapaMeTpaMu, mogooHyo puc. 1. JlanHbie i1 pacuéTa
npuBe/icHBl B Tabmuue 2. Henmocraromme mnapamMeTpsl paccuydTaTe Mo
MMEIOIMMCS JJAHHBIM.

Kanasa — OTKprITas roOpHAs UK I'€OIOTOPA3BEIBIBATCIbHAS BEIpA00TKA,
MMEIONIas HeOOIbIINE O CPABHEHUIO C JITUHOM ITOIIEPEUHbBIC PA3MEPHI.

Ne Mo Ciaoit | Koa JinH Pajmy
OCThb - C
Ne Chaon BO/IbI HII. a
BOJA0OHO B/IHAIH
Bap -~ BO/IbI 10 | mocje | pUuiasTp | KaHAB -
H- " | OTKAYKH, | OTKAY | aIuH, bl,
Iiacra KaHaB
AHT ho, M KH, Ky, .
0B Ho ™ h, m M/CVT. L.Mm R. M
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
B T Ty S L I
CepTudukar: EGGGGGMMEQE%%%@%@&?&G 0,5 1,7 70 46
Bnapeneu. llleBayxoea T-EITI:FiE Al Erccal-&puaHa 3,5 1.,5 4,2 130 25
6 2,5 1,5 1,0 1,3 9 34
Hewncreurenen: ¢ 19.08.2024 no 4::5.[]8.:2[]23 354 2,5 059 1,5 30 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 2.8 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 pemienust 3agauyn (Bapuant Nel)
1. CocraBmgeM cxemy /IS pacdeTra IIPUTOKA BOJLI K KaHaBe. Ha cxeme

MMOKA3BIBACM OOIICIIPUHATEIC OYKBEHHBIC 0003HAUCHUS M COOTBETCTBYIOIUE UM
MCXOJHBIC  JIAHHBIC  THAPOTr€OJIOTMUECKHUX  MapaMeTpOB W3  TAOJIHUIIBL
Henocraroniue mapameTpnl paccuutaeM 10 uMmerommMmcsa. Cxema i pacuera
IPUBEACHA HA puC. 2.

—— — ‘el el el s "l e ke S —]

OKYMBHI 110
jj]impm Ejlf{.] ;g'[ w ,I[J'[H pﬂC'—IE‘TE’l MPHTOKA TPYHTOBBIX BO K KdHABC.

Ceprucuear 3E9ABBBI52205E7BA500060000(

Bnane: _,E[J]aﬂ UHpﬂﬂﬂﬂeHHﬂ HpHTDKa BO/BI (O MP/CyT) K KaHABe C JIBYX CTOPOH H C
DI[HDH CTOPOHBI HCIIONIL3YIOT CJEAYIONIHe (OPMYJIEl - OJJHA B COKPAICHHOM

Nencteutenex: ¢ 19.08.2022 no 19.08.2023



BU/E, Jpyras B pasBepHyToM. Ilocimenuroro ¢gopmyny u Oyaem Opares I
pPacUETOB.

hy

ch :Q-;-x 'E* (l)

LK, «(Hz—hj)‘hﬂ
R H (2)

Q.H’i‘.’ o

rie Q. - IPUTOK BOJBI K KAHABE, M°/CYT;
Q.x - IIPUTOK BOJBI K COBEPILECHHOMN KaHABE, M°/CYT;
Ky - xoaddunueHT pumsrpammu, M/CyT;
ho - cIIOH BOJIBI B KOTJIOBAHE JO OTKAUKH, M;
h’ - cIOM BOJIBI B KAHABE BO BPEMS OTKAUKH, M;
h  -clIOM BOJLI B KAHABE U HMIXKE €€ JHA JI0 BOJIOYIIOpa BO BpeMs
OTKA4KH, M;
H - MOIIIHOCTB BOJJOHOCHOTO CJI05, M;

L - JJJIMHA KaHABHI, M;
R - pagnyc BOPOHKH MpHU OTKAYKE BOJILI U3 KAHABEI C JIBYX CTOPOH, M.
(C oxHOM CTOPOHBI NPUTOK OyJeT B 2 pa3a MeHbILIe).
[IpuTOK BOJBI B KAHABY WM TPAHIICIO COIIACHO (hopMyJe 2 OompesensaeTcs
IO MOIITHOCTH CJIOS BOJBI BO BpeMs OTKA4KH (/1), KOTOPOE CIACIYET BEIUUCIIUTE.
[IpuTOK BOABI B KAaHABY WM TPAHIICK) MOXHO OIpPEJeIUTh U Yepe3
noHMmxKeHue (S), KOTOpOe TaKKE HEOOXOJUMO BBIUUCIUTE. Kak 3TO cienars,
IPUBOUM HUKE.

2. B ¢opmyie Hen3BecTHA MOIIHOCTL BOJIBI BO BpeMs OTKadku (A1), m. Eé
HaNJIEeM U3 BBIPAIKCHUS:

h=H-S=H-(h,—h);
h=6—3-11)=4,1m.

Jlpyroit crioco0 onpenencHus h:
h=H—hy+h'
h=6-3+11=41m

[Tocne storo, mojcTtaBuB B (OpMyny BCe YMCIOBEIE ITapaMEeTPhl BAPHUAHTA
Ne(, moryuyum NpUTOK BOJIBI K KAHABE C 2-X CTOPOH:

2 2
0= 100-4(6" -4.1') E =239.87 a" /cym,
16 6
AOKYMEHT MOAMWCAH

3NEKTPOHHOW NOANMCLIO

Cermoyrey. GO ETBPUHIF B PR e npme: 239,87 : 2 = 119,9(3/cym).

Bnaneneu: ebayxoea TaTeAfRa AnexkcaHopoBH

[TpUTOK BOJBI K KaHaBe C 2-X CTOPOH MOKHO paccuuTaTh o (opmyie 3,
HeicrsGHIOTRR YSLIOHMKSHUE S, KOTOPOE CIIEYET MPEIBAPUTEIIBHO OIPE/IC/IUTE:



S=h,—h=3-1L1=19 m.(pucl)

0 _LK,-QH-5)-S (3)
HK R H
Qm_:1m+4(z+f;6_1.9m_9%:23918? -

[IpuTOK K KaHaBe ¢ OJHON CTOPOHLI cocTaBut: 239,87 : 2 = 119,9 (m’/cym)

BeiBos:  (cTymeHTy HeEOOXOJIUMMO  CAedaTh BBIBOABI 110  JJAHHOU
1a00paTOpHOM padoTe).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023



JIabopaTopHas padora Ne 4

Tema: OnpenesjieHue 0caJ0UYHbIX TOPHBIX OPOJT

[lenp paOOTHI: 3aKpEIUICHUE 3HAHUM CTYACHTOB 00 OCAaJOYHBIX TOPHEIX
MOPO/I, @ TAK )KE IMOJTYYSHHUES HABLIKOB M0 UX CAMOCTOSTEIBbHOMY OIIPE/ICICHUIO.

Jadauu padomel: U3Y4UTh MAKPOCKOMUYECKHUM METOJI OIPEICICHUS
TOPHEIX MOPOJ] MYTEM HAOIIOICHUS JIETKO Pa3JIMUUMBIX (BHEIIHMX ) TPU3HAKOB.

[Ipu >TOM POPpMUPYIOTCI KOMIICTCHIINU

— OIIK-4 - cmocobeH WMCHoOAB30BaTh B IpodeccHOHATLHOU
NECATCIIEHOCTU PACHIOPSIUTEIABHYIO U IIPOCKTHYH JOKYMCHTAILUIO, 4 TaKke
HOPMATUBHBIC MPABOBEIE AKTBEI B OO0JACTHM CTPOMTEIBLCTBA, CTPOUTCILHOU
MHTYCTPUHU U JKWINIIHO-KOMMYHAJIbHOTO X03IHUCTBA

—  OIIK-5 - cnocobeH y4yacTBOBATH B HMHIKEHEPHBIX H3BICKAHMSX,
HEOOXOIUMEBIX JIJISI CTPOUTEILCTBA U PEKOHCTPYKIIMU OOBEKTOB CTPOUTEIILCTBA
M JXWINIIHO-KOMMYHAJIBHOIO X03SMCTBA.

Teopemuueckasn uacmo

Ocaoounvie 20pHble NOPOObI TIO  TIPOUCXOXKICHUIO  SBISIOTCH
BTOPUYHBIMH, T.K. IPOIECCY HUX OOpa30BaHUS IPEAIICCTBYIOT pPa3pyIlICHHUE
PA3IUYHBIX TOPHBIX IOPOJ, 00pa3z0BaHME OcajiKa, €ro IMEepPeHOC, HAKOILICHHE,
YILIOTHEHUE U OKAMCHCHHUE.

[1o cnoco0y 00paz0BaHMs PATUYAIOT:

a) o010MOYHblEe - O0PA3YIOTCS MPH MEXAHUYECKOM pPa3pylICHUH TOPHBIX
MOPOJI U MUHEPAIOB (U{eOeHb, cANeUYHUK, NeCOK, NECUAHUK),

0) aauHucmvuie - 3aHUMAKOT MOPOMEKYTOUYHOE IIOJOKCHHE MEKIY
MPOAYKTAMHU (PU3NMUECKOTO U XUMUUECCKOTO BEIBETPUBAHUS (21UHDBL);

B) XeMO2c€eHHble - 00Pa3yHTCS MPU BBIMAJECHUH B 0CAJOK COJICH U3 BOJHBIX
PACTBOPOB (U3BECMHSAK, CUNC, KAMEHHAS COJb),

') OpeaHO2eHHble - OOPA3YIOTCS B PE3YJILTATEC HAKOIUICHUS OPTaHUYECKUX
OCTATKOB (paxkyuleyHuk, mei, mopgh, yeoin);

JI) 4aCcTO OCQIOYHBIC TOpPHBIC ITOPOJBI O0PA3YIOTCA MPU COUYCTAHUU
PA3IUYHBIX ITPOIECCOB OCAAKOHAKOIUICHHUS, 3TO IOPOJBI CAO0MCHO20 2eHe3UCd
(mepeeib, onoka).

[Iponecchl OCagKOHAKOILIEHUS IIPOUCXOSAT HA 3EMHON ITOBEPXHOCTH
MOBCEMECTHO, HO B PA3HBIX YCIOBUSAX MPUBOAAT K PA3IMYHBIM pPE3YJILTATAM,
MOATOMY OCAJIOYHEIC TOPHBIC MOPOIBI MOAPA3ACIIIOT U II0 MECTY 00pa30BAHUA:

—  Munuyno mopckue (paKymeuyHukK, MeJ);
— TUIIMYHO KOHTUHEHTAJIBHEIC (1ebeHb, mopg),

—rneleditegeitigckue (Comu, pyabl, TECYAHUKH ).
Ceprudpukar. ?G‘}M%ﬁ%jgﬁﬁ%ﬁﬁﬁﬁﬂmﬁ%ﬁdﬁcaﬂﬂqﬂhn{ TOPHBIX ITOPOJ pazHooOpa3zeH. Cpenu

Bnaneneu: llleGayxoea TatbAHa AnexkcaHgpoBHa

FIABHEIX  (IIOPOJO00OPA3YIONMIMX) MHHEPAIOB MHOTO TAaKHMX, KOTOPEIC
Heicre i OXPAHMANCH s HEU3MEHEHHBIMUA TIOCJIE Pa3pyIICHUS] MArMaTUYECKUX TOPHBIX




mOpOJI, (Keapy, cioobl, po2osas oomanka u op.). Ho mosSBIAOTCA 1 MUHEpAIIbI,
HEC XapaKTEpPHBIC [JIS YCIOBHUM BBICOKOTO JABICHUSA U OOJBIIMX TEMIICPATYP
(Kaabyum, IUHUCmMble MUHEPAabl, 2Unc U p. ).

Ocago4yHBIC TOPHBIE IIOPOABI MOTYT OBITH KaK MOHOMHHEPAIbHBIMH
(Keapyesvili Necok, KAMEHHAsl CO.Jb), TAK U MTOTUMUHEPAIIBHBIMU (CYnech, J1€cc).
OUH ¥ TOT XK€ MUHEPAT MOXKET OBITH B OJJHOU IIOPOJI€ IIABHBIM, 4 B JPYTOH -
BTOPOCTECIICHHEIM

(rIMHUCTBIE 4YAcTHUIBI B CyIeCH MOTYT cOcTaBiaTh He Oonee 10% ot
00BEMAa, a B rmmHax 10 100%).

Bmopocmenennvie (akyeccopuvie) MUHepaivbl MO2ym CUTbHO GIUAMb HA
cgoucmea 0cado4yHoU 2OPHOU NOpoOovl (HECKOJIBKO IPOIEHTOB TIIMHUCTBIX
MHHEPAJIOB B COCTABE IECYAHBIX MOPOJ MNPUIAKOT UM CIIOCOOHOCTEH BMCIIATEH B
ce0s 1 yIIep:KUBATh BOIY, YMEHBIIATHECA B 00BbEME IIPU BEICBIXAHUU U JIP. ).

Munepanel OCaJOYHBIX IIOPOJ MOTYT HAXOJMTLCA HE TOJBKO B
KPHCTAJUIMYECKOM B aMOP(PHOM COCTOSHUH, HO U B KOJUIOMTHOM (2UHUCMblE).

CTpyKTYyphl 0CaJIOYHBIX TOPHBIX MOPO]] U3-3a UX PA3HOOOPA3MSI HE UMEIOT
eIUHON KIIAaCCH(PUKAIMH U BBIJCIISIOTCS JIJIS KaXK/I0M TPYIIIEI OT/IENBHO.

a) 71 CTPYKTYpP OO0JIOMOUYHBIX ITOpO/] (Ta0II. 3) ompeienstoniee 3Ha4eHUE
NMCIOT:

. pasMepbsl OOJIOMKOB (B Pa3HO3EPHUCTBIX IIOPOJAX CTPYKTYPHBIM THII
yCTAHABIIMBAIOT I10 IIPe00IaaronieH (ppakiium);
. BHEIIHUN OOJIHUK OOJIOMKOB, pa3JIMYAlOT MO CTEIEHU OKATAHHOCTH:

~ HEOKAaTaHHbIe (YrJOBaThIie) HE HECYT CIICJOB OOpaOOTKMU BOJOM HIIH
JCIHUKOM, CJEIOBATCIBLHO, IIEpeHOCAa OOJIOMOYHOTO MaTephaga OT MecTa
00pa30BaHUSg He OBUIO WJIM OH OBUI KPAaTKOBPEMEHHBIM M HA HEOOJIBIIOE
pPAcCTOSIHUE (21b10bl, WiebeHb, opecsa);
~ OKATaHHBIC OOJIOMKHM YKA3BIBAKOT HA JIOJTUM IIYTh U JJIUTCJIBHOE BpeMS IIC-
peHoca 0 MecTa OTJIOKEHUS (8AAVHbL, 2ANCYHUK, 2PABUL),

Ceptudumkatr: 2
Bnaneneu:

NelcTEUTENEH: C

Pazmep Prrneie CHeMeHTHPOBAHHEIS
OONOMEKOB, MM VrnopaTeie OUKATaHHBIE Vrnoparble OKaTaHHbIS
- 1 nibonas Banyuunuii
bonee 200 [ Jinl)hI BanyHh iy Y
Oper 1A KOHCNOMEPAT
- eOHEBaA -
bonee [0 [HledeHs ["ameuHnK LL[ KourmoMepat
OpeK4ua
y Hpecesinas [ 'paBuiiHEIA
bonee 2 Hpecea [ paBuii
OpCKyMA KOHIIOMCPAT
2-1 I'pyGasepHucibiin necok [ pyOoRepHUCTbIH HECHAHHK
1-00,5 KpymHO3epHNUCTLIA MeCoK KpymHO3EepPHUCTRIN TECUAHHK
U,5-0,25 CpenHe3epHHUCTHH NeCOK CpeaHe3SPHUCTEIN TECTIAHHK
TTOKY r T
SNEKTPHHQIIIOANNCEIO  N{enko3CpHHCTBIH NCCOK Menko3epHHCTBIH NCCYaHHK
C0000043E9AB8BI52205E 7HA500060000043E
eD3yxoea |aTekAHa AnekcaHOpoBHAa
0,1-0.05 TOHKOIEPHHUCTBIN TTECOK ToHKO3EpPHUCTBIN MECHAHWK
19.08.2022 no_19,08.2023 ,
0,05-0,003 ATCEPHT (NbLIL) ANEBPONUT




M0 (PU3NMUECKOMY COCTOSIHUIO:

~ pbiXJvle (BAIYHBI, III€0CHb, TAJICUHUK, TPABUHN, IIECOK);

~ cyemenmuposartvle (OpeKdnsl, KOHIIIOMEpaT, MIECYAHUK, AJICBPOJINT);

0) CTpYKTYpPBI INIMHUCTBIX MOPO/] BEIICIISIOT 10 pazMepaM yacTull. Dopmel
TIIAHUCTBIX 4YacTul] (YEIIyHWKH, JTUCTOYKH, MJACTHHKHM) IPU 3TOM HE YYUTHI-

BAKOTCA, T. K. pa3JINYHUMBEI TOJIBKO 1101 MUKPOCKOIIOM:

Pasmepri Ocanku
HaumeHoBanue CLEeMEHTHPOBAHHBIC
YaCTHL, U PLIXJIBIE CTpykTyphl
YACTHLL nopobl
MM nopoabl
(0,01-0.005 IlbineBaro-
A PruUIHTEL
(rpyOas ["muHbB CJTHHHCTAS
hpaxims) [ nuHMCTBIE
< 0,005 {(nenuToBas
(TOHKO- Pppakuns) H3BecTKOBbLIE MeDrermn I nuHucTas
OUCTIEPCHAS [IHHBI P (menuToBasn)
dpaxums)

B) B XEMOTE€HHEIX CTPYKTYPHI BBIJICISIOT IO pa3MepaM U (popme 3EépeH

Ocaaku u
I pynnel {C LEMEHTHPOBAHHBIC
PBIXJIBIE TOPHBIE CTpykTypHI
nopon nopoAbl
MOPOALI
KpynHosepHucTtas,
Kamennas coab CpeNHE3EPHHCTAA,
[ anouadbie
H ap. MENIKO3epHUCTAA,
HATCYHAs
Cynbatbl I'unc, anrnapur K pyrHO3epHHCTAS,
HM3BeCTHAKMH, CpeOHE3CpHUCTAA
KapOoHarte TOJNIOMHTHI, MEMKO3EPHUCTAS,
MATHE3MThI BOJNIOKHHCTAA, NIOTHAA
I nayKOHHTOBBIE KpynHo3sepHuCTAs,
[ nayKOHHUTOBBIC
MEeCKH, CpeHE3ePHHCTA,
NEeCYAHUKH, _
AKene3nucTtoie pbIXJble OCaaKH MEJTKO3EPHUCTAS;
H TMAPOOKUCIIDI OONUTOBAA, NIOTHAS,
Oypoie KeNe3HAKH
Kenesa 3EMIHCTAS

') CTPYKTYPHl OPraHOTEHHBIX BEIICISIOT IO BHIY OPTraHMKA W 10 (opme

JACTHI]

1) B TIOPOJIaX CIOXKHOIO I'€HE3UCA CTPYKTYPhI BBIICIISIOT 10 pa3Mepam 3¢pEH:

- 3eMJIMCTAs,
- TJIMHUCTO-ITBLIICBATAS.
TekcTypbl OCaIOYHBIX TOPHBIX ITOPOJ] 3aBUCAT OT B3aMMHOIO PacIIOJIO-

KCHHUA MHUHCPAJIBHEBIX YdCTHIIL:

NOKYMEHT NOANWCAH
ANEKTPOHHOW NOONMCHLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



| - Cnosnoro
TekcTyphl Qbnomoudele | [ nuHucteie | Xemoréndeie | OpraHoréHHble
TeIeINCA
. AHCUAPUT
bpekuus, PHL, Men,
[ InoTHas, KaMEHHAA
KOHTTIOMEPAT, [ muubI Tpernedn, Onoka
MaCCHBIIAMN CONL, '
NECYAHKK AHATOMMT
H3BECTHSK
_ HzpecTHAK, laivuteuniis,
ITopucrag, ! pasiri, - - t
) Oy pLIn KOPAAAL OB
KABETYH3HAS HECOK, IECC
AENCIHAK HICSCHIAK
Crnoucras, CyrnuHkm,
A NEeBponuT HM3BecTHAK Meprens
TONOCTATAA TIHHEL
Tydopan Ty
[ InotivyaTaa I muii

Okpacka onpeoensemcss Y8emom MUHEPAIo8, BX00AUUX 8 €€ COCmas
(rmecku, cOCTOSIHUE U3 3EPEH KBaplia, Oejble, 4 U3 POrOBON OOMAHKH - YEPHEIE),
a 0J11 OCAOOYHBbIX NOPOO UMEem 3HAYEHUE eWE U OKPACKA YeMEHMA 6 COCMAaBe

nopoost  (KBaplEeBBIM IIEMEHT MPUIAET TOPOAE  CBETIYH  OKpPACKy,
OMTYMHUHO3HBIN IIEMEHT OKPAIlIUBACT MOPOJY B UCPHBIM IIBET, 4 )KECIC3UCTHIM - B
KpacHBIM. ['7WMHEIL, cojep)KalIue TOHKOPACCEIHHOE  yriac(uImpOBaHHOE

OpPraHUYECKOE BEILECTBO, UMEIOT YEPHBIN M TEMHO-CEPBIM LBeTa). Kiaumam, 6
KOMOpoM 0CA00YHble 20PHbLE NOPOObL CHOPMUPOBATUCH, MAKMHCE GAUAECI HA UX
okpacky (B palioHax ¢ MPOXJIAHEIM U BIAKHBIM KIUMaToMm popmupyrotcs OI'TI
CEpO-3€JIEHOrO I1IBETd, B PAMOHAX C CYXHM JKAPKHUM KIMMATOM - KpacHOTO,
OypoOro, 3XeITOBATO-0ypOro).

[IMTOTHOCTE OCaJOYHBIX TOPHBIX IIOPOJ BechbMa pa3zHooOpazHa (om 250
ke/m’ y muaToMutoB 710 3000 KT/M y U3BECTHSKOB).

Ipewunosamocms xapakxmepha O0Jis1 MOHOJUMHBIX OCAOOYHBIX 2COPHBLIX
nopoo (Opek4usi, U3BECTHSAK, OIOKA), HO NPOAGIAEMCA 6 PA3ZHOU CMENneHU
(U3BECTHSAKH BCErJ]a CHUJIBHO TPEIMHOBATHI, MACCHBBLI THUIICA HE OBIBAIOT
TPEIIMHOBATEIMH ).

[IpouHOCTE (IIpe/ea COMPOTUBICHUS OJJHOOCHOMY CIKATHUIO) Y OCAJOYHBIX
FOPHEIX IIOPOJ] OOBIYHO HIDKE, YeM Yy MarMaTHYeCKHX H METaMOp(QHUECKHUX,
MOATOMY, KpOME OOIICNIPUHATBEIX HHTEPBAIIOB, [JIS OCAJOYHEIX MOPO]I
MCITIONB3YIOT elIE€ 0oee JpOOHOE pa3/ielICHUE:

- MOHM)KCHHOM MPOYHOCTH - OT 3 ;10 5 MI]a;

- HH3KOM MpOYHOCTH - OT 1 10 3 Mlla;

- O4YE€Hb HU3KOU MPOYHOCTH - MeHee 1 MlI]Ia.

R OCaJOUYHBIX TOPHBIX ITOPO;] KOJECOJIETCS B IIMPOKUX mpeaenaax (or 0,15
MIlla yv mmaoB mo 260 Mlla y KpPEMHMUCTEIX IECUAHMUKOB) .

. IITYYHBIN KAMEHB (M3BECTHSK, JIOJIOMUT U Op).

~ OOJUIIOBOYHBIM KAMEHB MPOU3BO0AM U3 NPOYHBIX O0EKOPAMUBHO OK-
Paenbl K&S?EHEKLIHH IECYAHUK, U3BECTHSIK, PAKYILCYHHUK);

T NOANUCAH
~OEHTErO8HTe VPRI N3TOTABJIUBAKOT U3 ,[[{)CTH,TGLIHD HpDLIHLIX H HDpHCTLIX
Cepmudomkar: 2C0000043E9ABBB952205E7BASOQO60000043E “ oy
Bnanend IO POIE(HUIBECHIH A 8VJIKAHUYECKUU),

. pOOJIEHBIN KAMEHB (111€0eHb, JJOJTOMMUT);
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B) MHOTHE OCAJO4YHbIE TOpPHBIE MOPOALI CHYXKAT CbIPbEéM 1A
M3TOTOBJICHUS CTPOUTCIBHBIX MATEPHUATIOB:
- KUPIUAY SBISCTCSA OJHMM W3 HAHOOJee pacIpOCTPAHEHHBIX CTPOUTEIIL-
HBIX MATCPHAIOB. ETr0 M3rOTOBJICHHME OCHOBBIBACTCS HA HUCIOJL30BAHUU 2/IUHU-
CMbIX NOPOO (2IUH U CY2AUHKOB), NeCKO8, Jeccos8, mpeneid, OUuamomumad;
- [IEMEHT - HEOOXOJMMBIN MaTepuajl IIpHU JII0O0OM cTpouTenbcTBe. llpen-
CTABJIICT COOOM TOHKHM MOPOIIOK, MOJYYCHHBIM IIPU U3MCIBYCHUU Mep2elis,
ONOKU, U36ECMHAKA, Me]d, J1eCCOB,
- IIPOU3BOJICTBO U3BECTH - U3BECMHIAK;
- KepaMHYECKHE U3JIENNS [OMYYatOT, UCIIONb3Y S 2IUHbl, ONOKY, JH€CC;
- CTEKJIO IIPOU3BOJIUTCS U3 KBAPYEBO20 NecKd C TIPUMEHEHUEM Mmeld,
- O2Heynopwl - U3 TIECKOB, IIECYAHUKOB, JJOJIOMUTA;
- 3anoaHument 0emoHos - 1e0eHb, TPaBUH, IIECOK, PAKYILICYHHUK;
- Q0POXHCHOE CMPOUMETbCMBO - TPYOOOOIOMOUHBIE TOPHBIC ITOPOJEL,
CyIecCH;
) Opy2oe MPUMEHEHHUE OCAJOYHBIX TOPHBIX MTOPOJI;
- sHepeemuka - He(pTh, IPUPOTHEINA Ta3, YTONb, TOPQ, TOPIOUMIA CIAHEIL;
- XUMHUYECKASI IPOMBIILIICHHOCTD - MO HCe,
- memalyp2us - pyasl, IIECKU, U3BECTHSIK;
- IMPOU3BOJICTBO KMCIOTOYIIOPOB - HECOK, OUAMOMUM,;
- npou3Bo00cmeo abpasueos - IIeCKu, NeCYaHuKH, JUATOMUT, TPEIEI,
- aocopbermpl - MOHTMOPHUIUIOHUTOBAS TJIMHA, OIIOKA, TUATOMUT;
- (urbmpui - TAICYHUK, TPABUH, IIECOK, JTUATOMMT;
- celbCKoe X03AUCMEBO - TIECOK, MOHTMOPHJUIOHUTOBAS TJIMHA, MEPIEllb,
MeEJI;
- MCTOYHUKHU II€HHBIX 3JIEMEHTOB - necku (POCCHITHBIE MECTOPOIKIICHUA
30J10Ta, INTATUHEI, 0JIOBA, BONb(ppaMa, TOPUS U JIp. ).

YKkazanus no mexnuke 0e3onacHocmu 011 CHyo0€eHmo8 Npu NPoeeoeHulU
JaabopamopHulix paoom

1. JlabopatopHele  pabOTBI  IPOBOAATCA IO  HAOIIOJEHUEM
npernojiaBarens wuav Jgadopanta. K BBEIIOIHEHUIO J1a0OpaTOPHBIX padoOT
CTYJICHTBI JONYCKAIOTCS TOJBKO TIOCJIE MPOCIYIIUBAHUS MHCTPYKTAXKA II0
TEXHUKE OC30MacHOCTH M IPOTUBONOXKApHBIM Mepam. Ilocie wuHCTpykTa)xka
KQXIBIM CTYJEHT PACIIMCBIBACTCS B CIICLIMAIEHOM XKy pHAJIE.

2. Bce nuia, cBg3aHHBIE ¢ padOTOU B 1A00PATOPUH, JOJLKHEI COOIIO/IATE
IPABUJIA BHYTPEHHETO TPYAOBOTO PACIOPSIKA, YCTAHOBICHHBIC PEKUMEI TPYIa
M OT/IbIXA.

3. OO6opyaoBaHHEe, YCTAHOBKHM, IPHOOPBI, HMHCTPYMEHTHI JOJKHBI
MCITIOJIL30BATHCS TOJIBKO IO MPIMOMY HA3HAUCHHUIO.

4. ndd/vema UM JJOJGKHEBEI IIDOBOMUTLCH TOJIBKO TE& BHIBLI DAbOT
SNEKTPOHHOW N ,EII'IHEI':EJ H p H HH p ’

CepmbKOT OPBIR43c.C O OFBOECTBYIOT 004 EUIAHY  PA00TEl  J1a00pATOpUM.  3AIPEIACTCS
PRSP OBOITTE AP YT UE BHAEI palboT.

5. Ilpu HapymeHunm TpeOOBAHUN TEXHHMKHU O€30MACHOCTH CTYJICHT
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OTCTpAHSACTCSA OT JAJbHEMILIErO0 BBINOJIHEHUS Ja00OpaTOpHOM  PAOOTHL
Ecnu neicTBUS CTYJICHTA HE IPUBEINM K CEPhE3HBIM MOCICACTBHSAM, TO OH
MO)XET OBITH BHOBb JIONYIIEH K Ja0OpAaTOPHBIM 3AHSATHUSAM JIMIIL IIOCHE
MOBTOPHOTO MHCTPYKTAXKA.

3aoanusn, nOpAOOK U NOCIEO06AM €IbHOCM b 6bINOJIHCHUA PADOM bl

1 BreinmuceiBaeTcs XxapaKTEpUCTHKA 3aJaHHEIX ITPEIIOJABATEIICM MOPOT
(Tabmuma 1).

Br100p BapuaHTa OCYILIECTBIISIETCS B COOTBETCTBUM C TAOIUIEH 2.

Tadoaunma Nel —XapakTepucTHKA MMOPOJ

1. Ha3panue nmopoibl

2. ©OTO MOPO/IEI

3. Mecrto, OTKYy1a MOPO/Ia TPUBE3CHA

4. MuHepanbHBIM U (MJIM) XUMHYECKUM
COCTaB

[I;1oTHOCTE

[IBeT

. TEKCT}L]}EL

S
6.
7. CtpykTypa
8
9

. XapakTep TPEIMHOBATOCTH,
MTOPUCTOCTH

10. TBEPIOCTE, COMPOTUBIIIEMOCTE K
UCTUPAHUIO

11./lonoMHUTENBHEIC IPU3HAKHU - BKYC,
3aI1ax, BA3KOCTh, pa3MOKAEMOCTh, Pe-
AKI[USA C COJITHOU KUCIIOTOM

Oco00¢ BHMMAHHUE IIpU MOATOTOBKE CIEAYET YACIUTHE OCAJOYHBIM
MOpOIaM, pacpOCTpaHEHHBIM B CTaBpOIOJIECKOM Kpae

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Tadoauna Ne2 — Buidoop BapuaHTa

Bapuanr 1 PAKYIICYHHUKOBBIM IIECOK
M3BECTHSK
BapuanTt 2 M€ nécc
Bapuanrt 3 OIOK TIMHA
Bapuanrt 4 JTAATOMUT KAJIGIAT
Bapuant 5 Meprelib CUICPUT
Bapuanr 6 TUTIC rajiuT
Bapuant 7 AHTHIPUT dochopur
Bapuanr 8 MAarHe3uT CEeJMTpa
Bapuant 9 JTOJTOMHUT reMaTUT
Bapuant 10 raJIeuyHHK KAOJIUHUT

Cooeprcanue omuema

OT4eT JOMKEH CONEPIKATh:

7. [lens paOoOTHI.
8. 3aauyn padOTHL
9. TeopeTnueckas 4acTk.

10. TexHuka 0e30IIaCHOCTH.
11. Omnucanue mopo (MO BapuaHTaM).
12. BrmBox

Koumponavuwie eonpocui

[loHATHE OCATOYHEIX TOPO/I.

Knaccudukamus ocaJoOuHEIX ITOPO/ IT0 CIIOCO0Y 00pa30BaHMA.
Kitaccudukanus ocajouHBIX TOPO/T IO MECTY OOpa30BAHUS.
[lepeuncianTe MOHOMUHEpPAIBHEIE OCA[OUYHbBIC TOPHBIE TOPO/IEI.
TekcTyphl OCaJOYHBIX TOPHBIX ITOPO]I.

Oco0Oble CBOMCTBA 0CA/JOUYHBIX TOPHBIX TOPO]I.

BojgHbie cBOMCTBA O0CA/JOUYHBIX TOPHEIX ITOPO]I.

JIms Kakux CTPOUTENBHBEIX MATEPUATIOB OCAJOYHBIC  TOPHBIC
MOPOJBLI CIIY)KAT CBIPBEM.

o1 B W~

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JladbopaTopnasi padora Ne 5

Tema: OnpenesieHne MeTaMOP(PHUUECKHX FOPHBLIX IIOPO/I

[Hear padoTbl: 3aKpericHHE 3HAHUN CTYJCHTOB O METaMOP(pHUECKHX
FOPHBIX TMOPOJIaX, a4 TaK K€ IOJYy4YEHHE HABBEIKOB II0 CAMOCTOSTEIBHOMY
OIIpEICIICHUIO.

3aoauu padbomsl: U3YYUTh MAKPOCKOIIMYECKHUM METOJ] OIpEcICHUS
TOPHEIX MOPOJ] MYTEM HAOIIOICHUS JIETKO Pa3JIMUMMBIX (BHEIIHMX ) TPU3HAKOB.

[Ipu >TOM POPMUPYIOTCS KOMIICTCHIINH:

— OIIK-4 - cmocobeH WMCHOIB30BAaTH B IpOdecCHOHATBHOU
JEATCIILHOCTU PACHIOPSIIUTEABHYIO U IIPOCKTHYH JJOKYMEHTAILUIO, 4 TaKKe
HOPMATUBHBIC MPABOBEIE A4KTEI B OO0JACTHM CTPOMTEILCTBA, CTPOUTCILHOU
MHTyCTPUHU U JKWINIIHO-KOMMYHAJIbHOTO X03SHUCTBA

—  OIIK-5 - cnocobeH y4acTBOBaTh B HMH)KEHEPHBIX H3BICKAHMSIX,
HEOOXOIMMBIX JIJISI CTPOUTEILCTBA U PEKOHCTPYKIIUU OOBEKTOB CTPOUTEIILCTBA
M YK WIHIHO-KOMMYHAJIBEHOIO X03SMCTRA.

Teopemuueckasn uacmo

Tepmun «memamopguzmy» (0T Tped. metamorpho - mpeBpamarcs,
npeo0pa3ych) IMEPEBOAUTCS C TPEUSCKOr0 S3bIKA KAaK «IIOCHIeIYIOIas,
u3MeHeHHas ¢opman. OH 1peacTaBiasgeT cO00M IIPOIECCH  M3MCHCHHS
MHHEPAILHOTO COCTABA W CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEM TOPHBIX
mopoJ1 0e3 uxX IepernaBieHus. I OpHBIe mMOPO/EI, MOMABIIME B HOBBIC /IS ceOs
TEPMOJUHAMMYCCKHUEC YCIOBUSA TJIYOMHHBIX YacTeM 3€MHOM KOPBI U
MOJIBEPTILIHECS LTy OOKOMY IpeoO0paA30BAHUIO, HA3BIBAIOTCS Me -
TaMOP(HUUCCKUMH,

['eHe3uc mMeramMOp(pHUYCCKUX TOPHBIX IMOPOJ] OOYCIOBJICH BO3JCHCTBHEM
HA MCXO/HBIC TOPHEIE MOPOJLI JABICHUS, TEMICPATYP U XUMHYECKHUX BEIIECTB,
OTJUYHBIX OT T€X, IIPU KOTOPEIX OHU 00pa30BAIUCh. TakOMy U3MEHEHHUIO MOTYT
MOJIBEPTHYTLCS JHOOBIC YK€ CYILUECTBYIOIIME TOpPHBIE MOPOJbI, IMO3TOMY
METaMOP(PHUIECKHE TOPHEIC MOPOJILI SBJISIOTCS BTOPHYHBIMU.

[To mpeobaagannio TOrO UM MHOTO areHTa BEIJIEISIOT HECKOIBKO BHIOB
MeTaMoppu3Ma;

a) KOHmMakmogvili MeTaMoOp(pu3M - 5TO HM3MCHEHHEC HCXOJHBIX,
MPEUMYILIECTBEHHO OCAJOYHEIX ITOPOJ, ITOJ] JICUCTBUEM BBICOKHMX TEMIEPATYpP
IpU BHEAPCHHMH B HHUX MArMaTH4YeCKMX TelI (00pa3oeaHue mpamopa Ha
KOHMaxKme uHmpy3usHo2o meid ¢ U36eCmmuAaKamu),

0) ounamomemamopgusm - MEXAHMUECKOE pa3pyllcHUE (IpOOJICHHE U

HEPETHQMGWMHGPGH 1101 BJIIMAHHUCM OJJTHOCTOPOHHCI'O JdBJICHHA IIPHU

Ceprud FEK POHMMGCKAXSIBHIKSHIBIX03EMHOU KOPEI (Mmexmonu4eckue Opexyuil);

B : lleb T An
R TRy pectionanoHbit MeTamopdusM pasBuBaeTca Ha TiyomHax 8-20 kM, rie

~ JTABJICHHUC OT BEcCa TOJII FDPHLIX HDpDﬂ OUCHL BCIIHMKO. B OTIIMHHUE OT
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TUHAMOMETaMop(@u3Ma, B 3TOM clIydae JCUCTBUE JABJICHHS HE IPUBOJIHT K
PA3PYIICHUIO HCXOJHBIX TOPHBIX TMOPOJ, T.K. OBIBACT MOCTCHCHHBIM H
aauTenbHeIM. [IpowcxoguT nepekpucTaIU3alusg IIOpOJ Ha  OOIMMPHEBIX
TEPPUTOPUSIX (2Helic),

r) Memacomamos - Mpeo0pa3z0BaHuEe MOPOJ] B PE3yJbTATE MPUBHOCA WU
BBIHOCA XMMHUECKMX KOMIIOHEHTOB. [lIupoko pazBur B 3eMHOH KOpE,
MPOSBIACTCA CAMOCTOATCILHO WJIM B COYETAHUM C JPYTUMHM  BHAMH
MeTamMopdusma.

MuHepanbHBEIN COCTAB METAMOP(HUCCKUX TOPHBIX MOPOJ] OIPE/ICaacTC
COCTABOM HCXOJHEIX MOPOJ] U BKJIKOYACT B ce0S MHUHEPAILI, XapaKTepHLIE KaK
JUIsL MATMAaTHYECKUX, TAK M I OCAJJOYHBIX ITOPOJI.

Haszpanue CtyneHu IIpuMeprl Haubonee
TPYIII TOPOJT MeTaMophH3Ma XapPaKTePHBIX METAMOP(PHUECKHX TOPOJ

QUJINTEL, XJIOPUTOBLIE, NNIMHUCTHIC, 3€/16-
Hbl€, TaJbKOBBIE CIAHLEIL
KpuTHueCcKHM ( Ba:KHEHIINM) ABISACTCA
MUHEPAJ AKTHHOJIUT

Huskad CTyneHb —
(harus 3eaEHBIX
cnaHues, HavanpHas.

Cmongausie cnaHnsl, aMGuOONTUTLI, MPaMO-
Pbl, KBAPLIUTHI.
Kputudecknii MHHepan — poropasg oOMaHKa

CpenHss cTyneHb — aMmpH-
Oonurosas ganus

PertionanpHO-
METAMOP(hHIECK L

BrICOKas CTyTeHb — I 'HEeHCEl, KBAPLUTEI, MPAMOPEI, IPAHYJIHUTHI,
rpaHy IHTOBAs U 3KJIOTHTHI — U1 HUX CBOHCTBEHHBI OJIUBHH,
IKJIOTHTOBAA arys NUPOKCEH, MPAHATHI, KOPAUEPUT H JIP.
Y nbTpaMeTaMopdprsm MuUrMaTHTEI

K OHTAKTORS Co0CTBEHHO-KOHTAKTOBO-
MeTaMopPHIECKHE Porosuku

MeTaMop(u-

KoOHTakTOBO- "
YEeCKHE ['peiizeHsl, CKAPHBI

METACOMATHYECKHE

TekToHHYeCKHE 6pEI{lIHH, MHINOHHTDI.

HuHamoMeTaMopprieckue

[ nagnvie (nopodoobpazyrougue) mMuHepaibl memamop@huueckux 2opHulX
nopoo - KBapIl, MOJIEBBIE MIIATHI, pOTOBas OOMAaHKa, CIIO/IbI, KAJILIMT, MATHE3UT,
JOJIOMHUT, MATHETUT, TEMATUT U JIP.; 6MOPOCMENEHHbIE (AKUECCOPHbIE) - TAIIBK,
XJIOPUT, TIINHUCTBIC MUHEPAJILL U JIP.

Cpenqu  MmeTaMOp(dUUECKHX  TOPHBIX  IOPOJ  BCTPECUANOTCS U
MOHOMUHEpPAIBHBIC (Mpamop, keapuum), 1 MOJIUMHHEPAIBHEIC (eHellc).

XHMHYeCKHH cOCTAaB MCTAMOP(UUCCKUX TOPHEBIX MOPOJ COOTBETCTBYET
COCTaBY MCXOJIHBIX ITOPOJ], KPOME CIIy4aeB METACOMATO3A.

CTpYKTYPHI:

- peJHKTOBAsl (OCTaTO4YHAasl) - COXPAHAKOTCS JJIEMEHTHI CTPYKTYpP
MCXOJTHBIX TTOPOJI (2AUHUCMAA )Y AUHUCMBIX CIAHUEB),

- KATAKJIACTHYECKAS - IIOPOJIa MPEICTABIIIET COOOM CIEMEHTHUPOBAHHOE
CKOIICHUE O0JIOMKOB (MeKmMOHUYECKas OpeKyus);

- 1] aAIHYecKasi - 3¢pHA BCEX MHUHEPAIOB B IIOPOJE XOPOIIO
SANEKTPOHHOW NOANWUCEIO

Coprnp REPOPMETPORAHEL Mo IIGDKQOPARRMIIMEI (Mpamop, eHelic),
sreengy - T HAROBMACTORAS (paBHOMEpPHO3EpHHUCTASI) - BCE YACTHUILI B TOPHOU

MOPOJI€ UMCIOT MPUOIU3UTEIILHO PABHBIC pa3MepEl (Mpamop, Keapuum);
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- nopdupobdaacToBas (HEpaBHOMEPHO3EPHUCTANA) - HA (POHE 3EPEH OJHOTO
BHM]IA BBIICISAIOTCS KPYITHEIC KPUCTAJUIBI JPYTUX MUHEPAIIOB (3€PHA cpaHama 6

CAAHYAx),
- CIMBHAS - IIOpOJd IMPEIACTABILICT COOON CILUIOIIHYK OJHOPOIHYIO
MHUKPO3EPHUCTYIO MACCY (PO2OBUK).

TekcTypsr:

- MACCHUBHAS - TOPHAS MOPOJia MPEACTABIACT COOOU INTOTHYH OJHOPOIHYIO
Maccy (Keapuyum, Mpamop),

- CIAHIICBATAA - COBEPIICHHO OJJHOPOJHAS MOPOa JETKO pa3JIeasicTcs Ha
TOHKUE IJIUTKH (puiium),

- MOJIOCYATAS - YEPEIOBAHUE ITOJIOC pA3HOI0 COCTABA M LIBETA (2HelC);

- NATHUCTAS - HAJIU4YUEC B IOPOJEC YYACTKOB (IIATCH), OTIUYAIOIIUXCS
COCTABOM U OKPACKOU (2Helc, Auima);

- mjIonyaTas - HaJIuuyue B IIOPOJEC MEIKHMX CKIAQJOUuCK (Clroducmole
CJ1AHYbL).

[IpounocTe MeTamMOp(UUECKHMX TOPHEIX IOPOJT KOJICOJETCS B IHUPOKHUX
npenenax or 25-60 Mlla y zerénvix cnanyes no 400 Mlla y keapyumos.
KEcTkme  KpUCTAUIM3ALMOHHBIE  CBA3M  MEXKIY  HOBOOOpPA30BAHHBIMU
MHHEPAJIAMM Y HUX MEHEE MPOUYHEI, YeM, HAITPUMEP, B MArMATUYCCKUX ITOPO/IAX.

Kpome TOro, Ha mokaszaTreilb HOPOYHOCTH METaMOP(MHUECKUX IMOPOI,
00JaJAOIIUX CJAHLIEBATOCTBIO, OKA3BIBAET BIUSHUE WX AHU3ZOMPONHOCMDb
(HEOTHOPOJIHOCTE CBOMCTB MO pa3HBIM HanpasaeHUsAM). [losTomy 3HaueHus .y,
MOJYYSCHHBIC B HANPABICHUU MNAPAJUICIBHOM CIAHIIEBATOCTH, 3HAYUTEILHO
MCHBIIIC, YEM B IICPIICHIUKYISIPHOM HAIIPABICHHUH.

[IpumeneHMe

a) Meramopduyeckue TOpHBIE IIOPOJLI C MACCHUBHOM TEKCTYypOH
SBIISIFOTCS.  HAQJIE)KHBIM ~ OCHOBAHMEM  COOpYyXeHMU. OCIO)KHEHUS MOTYT
BO3HUKHYTh B TE€X CIIydasx, KOrja IOpOAbl 00JIajar0T ClIaHLEeBAaTOCThIO. [Ipu
HEOOJIBIINX HArPy3Kax OMACHOCTH JJIS 3JTAHUM M COOPYIKECHUM HE BO3HMKACT, HO
€CIIM OHM SBJISFOTCS ITOJI3¢MHBIMM WJIH IMOJIOPHBIMH, TO OT CTPOMUTEILCTBA HA
TAKHUX Y4ACTKAX HEPEAKO MPUXOIUTCI OTKA3EIBATHCS;

0) wMeTamopduUeckue TOpHBEIE TIOPOJBI C JPEBHEUININX BpEeMEH
MCIIOJIB3YKOTCS B CTPOUTEIILCTBE B €CTECTBEHHOM BHJE, MOPOUIS JHUIIb
MOBEPXHOCTHYIO 00pabOTKY:

. IITYYHBIN KAMEHB - KBAPIUT, MPaMOp U Op.,

~ MOHYMCHTAJIBHBIM KaMeHb. Cmoumocms makoco KamHA 6 00JbUou
CMeneHu 3agucum om e2o gHeune2o euoa (OebIi CKYJIBITYPHEIM MpaMop ¢ po-
30BBIM OTTEHKOM JIOPOKE, YEM 00Ia/JAl0ONIUM IPYTUMHM OTTECHKAMU, T.K. U3/IC/IH
M3 HEr0 KAXKYTCS JKUBBIMM, a CEPbIl WJIM CHPEHEBBIM OTTEHOK MPUIAET
CKYJIBIITYpaM MEPTBBLIN BU]T).

~ OOJMIIOBOYHEIN KAMEHb mpedyem payuoHaIbH020 npumeHeHus (Mpa-

MOp BO,BHYAPEHITEH DQIMLIOBKE CTEH YCTONUYMB, JIONTOBEYEH U JIEKOPATHUBEH;
Ceprud TTOTIRTOPPOSICRIUIIBIE HOWEF O 4IfOTYIAOTCS CKOIB3KHE U IIPU OONBIIOM ITOTOKE

Bnaneneu: LUEQJ}-‘ID a TateAaHa AnekcaHgpoBHa

JIOJICH OBICTPO CHAIIHNBAMOTCH, 'D6.]'IHI_IDBI{H KPBLIbILld MpPaMOpPOM, OCOOEHHO B

nencra.GIIOBHAX, CHOUPY, HETOYCTHMA ),



. TIPOOJIEHBEIM KAMEHB - THEHC, KBAPIIUT;
B) MHOTHC METAMOP(MHYCCKHE TOPHBIC MOPOABI CIYKAT CbIPbEM A
M3TOTOBJICHUS CTPOUTEIIBHBIX MATEPHUAIOB:
- IPOU3BOJICTBO U3BECTHU - MPAMOP,
- CTEKJIO ITPOU3BOIUTCS C IPUMEHEHUEM MPAMOPA,
- 02Heynopbl - TOMYYarOT U3 KBAPIUTOB;
r) Opy2oe MpUMEHEHUE METAMOP(PUIECKUX TOPHBIX TTOPOST;
- MEMAIYPeUsl - KeJIE3UCThIe KBAPIIUTHI;
- IPOU3BOJICTBO KMCIOTOYIIOPOB - KGAPUUM,
- IIPOU3BOJICTBO A0PA3UBOB - KGAPUUM,
- CEIILCKOE XO3SMCTBO - MPAMOP;
- NCTOYHUKU IICHHBIX OJJIEMEHTOB - KBAPYUmMsl U HEKOTOPBIE IPYIUE
SIBIITIOTCS. PyJaMHd BOJb(ppaMa, OIOBA, MEIU, MOJCIOYHBIMH W FOBCIUPHBEIMU
KaAMHSMU - Hehpum, 1azypum, yapoum, auwma n ap.

Ykazanus no mexnuke dezonacHocmu 0151 CmyoeHmog npu npoeeoeHuU
JaadopamopHslX paoom

1. JlabopatopHele  pabOTBI  IPOBOJATCA  IIOJ  HAOIIOJICHHUEM
mpernojaBarens wuav Jgadbopanta. K BBIIOIHEHUIO J1a00paTOPHBIX paboT
CTYJICHTBI JOMYCKAIOTCS TOJBKO TIOCJIEC MPOCIYIIUBAHUS MHCTPYKTAXKA II0
TEXHUKE O€30MacHOCTH M IIPOTUBONOXKApHBIM Mepam. Ilocie wuHCTpykTa)ka
KQXBIM CTYJCHT PACIIMCBIBACTCS B CIICIIMAIEHOM Ky pHAJIE.

2. Bce nuia, cBg3aHHBIE ¢ padOTON B 1a00PATOPUH, JOJDKHEI COOIIO/IATE
IpaBUJIa BHYTPEHHETO TPYAOBOTO PACIOPsIKA, YCTAHOBICHHBIC PEKUMBI TPYIa
M OT/IbIXA.

3. OOopynoBaHue, YCTAHOBKH, MOPUOOPHEI, WHCTPYMEHTHI JOJKHBI
MCIIOJIE30BATHCS TOJIBKO IO MPIMOMY HA3HAUCHHUIO.

4. B mabGoparopum JOKHBI IIPOBOJMTHBCS TOJIBKO TE€ BHJBI PpadoOT,
KOTOPBIE COOTBETCTBYIOT IUIaHYy padOTBl J1a0OpaTOpuu.  3amperniacTcs
MPOBOJIUTH JIPYTUe BUIBI paOOT.

5. Ilpu HapymeHun TpeOOBAHMM TEXHMKH O€30MACHOCTH CTYJICHT
OTCTPAHACTCS OT JAJbHCUIIETO BEINOJHCHUS J1A0OpPATOPHOM  pPaOOTHL
Ecnu feicTBUS CTYJIEHTA HE IPUBEIM K CEPbE3HBIM MOCIECIACTBHSM, TO OH
MOXXET OBITH BHOBb JIONYIIECH K Ja00OpPaTOPHBIM 3aHSATHUAM JIMIIL IIOCHE
MOBTOPHOTO MHCTPYKTAXKA.

3adanus, nOpAOOK U ROCTEO08aAM €/IbHOCHLb 8bINOJIHCHUS PAOOM bl

2 BreimuceiBaeTcs  XapaKTEpUCTHKA  3aJaHHBIX  IIPEMOIABATCIICM
MeTaMopduaecKuX TOPHEIX MOPOJI (Tadmuna 1).

Br100p BapuaHTa OCYILIECTBIISIETCS B COOTBETCTBUM C TAOIUIEH 2.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Taoaunma Nel —Xapakrepucruka MeTaMOp(PHUYECKHUX FOPHBIX MTOPO/I

Hazpanue mopoisl

D0oTO0 MOpO,IkI

[IpoucxoxieHue Ha3BaHUSA ITOPO/IbI

nall ol I o

MunepanbHbIN U (UIM) XUMUYECKUN
COCTaB

[IBeT

Ctpykrypa

TekcTtypa

. bneck

TBEpIOCTH

— 0|0 ||

0.IIpoucxoxaenne u
pacnpoOCTpaHCHUE

1 1.ITpakTHueckoe 3HAUCHUE

Taouuma Ne2 — Buidop BapHaHTa

Bapuant 1 [ TMHUCTBIE CIIAHIIBI MeTtamop}pu30BaHHEBINA
KOHTJIOMEpPAT

Bapuanr 2 OunmmT Murmatut

Bapuant 3 XJIOPUTOBEIC CIAHIIEI YapHOoKUT

Bapuanr 4 TanrbKOBBIE CIIAHIIBI TexToHnueCcKas OpeKuus

Bapuant 5 Kpucrammueckue KOHTaKTOBEIM pOTOBHK
CIAHIIBI

Bapuant 6 AmbubomuT M3BeCTKOBEIM CKApH

Bapuant 7 KBapiut Marue3uanbHbBIN CKApH

Bapuant &8 I'meiic BTopuuHEIN KBapLUT

Bapuanr 9 Karakmasut ['peitzen

Bapuanr 10 MutoHuT bepesur

Cooepircanue omuema

Omuem 001X#CeH cooepiHcams:
13. [lens paboTHL.
14. 3agaum pabOTHI.
15. Teoperuueckas 4acThb.
16. TexHuka 0€30IIaCHOCTH.
17. Omnwucanne MeTaMOp(PHUYECKUX TOPHEBIX MOPOJ] (10 BapUaHTaM).
18. BrBOI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Koumpoavnoie eonpocui

1 TepmuH «<uemamopghuzmy»’!

2 Bunsr MmeTamopduzma.

['maBHBIE (TTOpOIOOOpA3yONIIKEe) MHHEpaAIbl MeTaMOp(UUecKnx
TOPHBIX ITOPO/I.

4  CTpyKTYpBI METAMOP(PUUCCKUX TOPHEIX ITOPO]I.

JI1s1 KaKUX CTPOUTENBHBIX MATEPHATIOB METAMOP(GHUIECKHUE TOPHBIC
MOPOJIBI CIYXKAT CBIPBEM.

(V)

n

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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CIIUCOK PEKOMEHJIYEMOMU JIUTEPATYPBEI

OcHoBHAas J1HTEpaTYypAa:

1. Kapmn C.K. OOmas reomorus |[IIEKTpOHHBIM pecypc|: ydeOHOE
nocooue/ Kupimm C.K.— DIekTpOH. TeKCTOBBIE JaHHBIC.— TOMCK: TOMCKHU
MOJIMTEXHUUECKU yHuBepcuter, 2015.— 206 c¢.— Pexum gocryna:
http://www.iprbookshop.ru/55199.— 3bC «IPRbooks», mo mapomro

2. Tkauea M.B. HMuxenHepHas reomorus |DIEKTPOHHBIM pecypc|:
MeToguueckue pekomeHganuu/ TkaueBa M.B.— DJIEKTpOH. TEKCTOBBIC
nanHele.— M.: MOCKOBCKas rocyapcTBeHHAs aKajeMHs BOJHOTO TPAHCIOPTA,
2014.— 32 c¢.— Pexum poctymna: http://www.iprbookshop.ru/46455.— 3bC
«IPRbooks», mo mapomro

JlonmosiHATEILHAS JIMTEpATYypAa:

1. I'eonmoruss : yueOnuk / H.A. IlmaronoB, A.Jl. Iloramor, H.C.
Huxkntuna, T.I'. boromonosa. - M. : U3garenwctBo ACB, 2013. - 271 c. -
bubmuorp. B kH. - ISBN 978-5-93093-915-6 ; To xe | nekTpOoOHHBEIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=273995 (29.09.2016).

2. IlomoB, HO.B. Kypc «OO0Omas reomorusp»: «Kapct» : ydeOHOe
nocooue / FO.B. Ilonos, O.E. IlyctoBur. - M. ; bepnun : /lupekt-Menua, 2016.
- 82 c¢. : ua., Tadn. - bubmuorp.: c. 77-78. - ISBN 978-5-4475-8425-2 ; To xe
[BHeI{TpDHHHH pecypc]. URL.:
http://biblioclub.ru/index.php?page=book&id=443655 (29 09.2016).
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MHWUHUCTEPCTBO HAVKH M BEICIHIET'O OEPA3OBAHUSA POCCUNCKON
GOEJIEPAIINHA
@denepaibHOE rocy1apcTBeHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUpeKIeHH e

BBICILIETO 00PA30BAHUS
«CEBEPO-KABKA3CKHHU ®EJIEPAJIBHBIN YHUBEPCHUTET»

Maruropckuii HHCTHTYT (punnan) CKOY

METOANYECKHUE YKA3AHUSA
10 OPraHU3AIHH H IPOBeIeHHIO CAMOCTOATE/ILHOM padoThl
10 JHCIHILTHHE
«UHxeHEepHOE oDecrieyeHHe CTPOUTE/ILCTBA (I'e0JIOTH)»

HampaBnenue moaroToBku 08.03.01 CrpourenscTBo
HampaBnennocrts (mpodus ) ['opoackoe CTpOUTENBCTBO U X03AMCTBO
AOKYMEHT MOAMNNCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[Taturopck, 2023
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COAEP/KAHHUE

Beenenue

1. OO0mias xapakTepUCTUKA CAMOCTOATEILHOU pabOTEI CTyneHTa
Opu W3ydeHUW IUCHAIUMHBL «Mmkenepnoe oOecrmeueHne CTpOUTENLECTBA
(reoaorud )»

2. [Tnan-rpaduk BEIMOMTHEHNSA CAMOCTOATEILHOM PaOOTEI

3. KOHTpONIBHBIE TOUKH U BBl OTYETHOCTH 110 HUM

4, Meroanueckue peKOMEHIAMHA MO U3YUEHUIO TEOPETHYECKOTO
Marepuaia

5. Meronnueckue ykazanua no BUaaM pador, mpeayCMOTPEHHEBIX
paboueil mporpaMMoON TUCIITUTLINHEL

6. Meroanueckue ykazanus Mo mOArOTOBKE K TU((. 3aUeTy

Comcok peKOMEHIYEMOM JINTEPATYPEI
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Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



BBEJEHUE

Camocrogarensnas padora cryaenra (CPC) napany ¢ ayauTOpHOU MPENCTABIAET OOHY
n3 (popm yueOHOro mnpomecca W SABAETCA CymIeCTBEeHHOM ero yacrero. CPC — 9r1o0
mIaHupyemas pabdora CTYIEHTOB, BBINOJHAEMAs II0 33aJaHUI0 U HOPA  METOOUUECKOM
PYKOBOJICTBE MPEMOAABATEISA, HO 0€3 €r0 HEMOCPEICTBEHHOTO YUACTHAL.

[Ton camocroAarensHONM padOTON CTYIEHTOB MOHUMAETCS ILIAHUPYyEMAas ydeOHasd,
yueOHO-MCCIIENOBATENBCKAA, A TAaKKE€ HAYYHO-HCCIENOBaTensCkas padora CTyIEeHTOB,
KOTOpAas BBEIMOJHAECTCA BO BHEAYOAUTOPHOE BPEMA ITO0 MHUIIMATUBE CTYAEHTA WM I10 3aJaHHIO
Y IPU METOIUYECKOM PYKOBOJICTBE IIPENONABATEN A, HO 0€3 €r0 HENMOCPEACTBEHHOIO YUaCTHA.

Baxnoe 3HaueHHWE CaMOCTOATENRHOM pPadOTEI CTYOEHTOB IPH M3YYEHHMH Kypca
00yCIOBIEHO HATMYHUEM OOJBIIOTO KOJIMYECTBA MPOOIEMHBIX M JUCKYCCUOHHBIX BOIPOCOB,
TpeOyIONUX TBOPUYECKOTO MOAX0d, MHUPOKOTO UCIOIB30BAHUA CHEIUATLHON TUTEPATYPH U
ee rmyOOKOTO OCMBICIIEHHS.

CornmacHo yueOHOMy mnany mucuuininHa «MmxenepHoe oOecreueHne CTPOUTENILCTBA
(reonorus)» ABIAETCA AUCHUMIUIMHOW 0OazoBou wactu Omoka 1| OIl BO mo wampasinenuro
08.03.01 CrpourenscrBo. Ee ocCBoeHME MNpPOMCXOAUT B 3 CEMECTpe U OCBAUBAETCA
crynentamu B 00BEMe 108 uwacoB. Ha camocrosTtensHyro (WIM BHEAYAUTOPHYHO) padoTy
oreonuTca 54 gaca.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1. O0mas xapakTepHCTHKA CAMOCTOATEILHOH padoThI CTYIeHTa NPH H3Y4YeHUH
JTHCIHILTHHbI

CamocrosarensHasa padora — 310 padoTa CTYOEHTOB IO YCBOEHHIO O0A3aTENBRHOU U
CBOOOAHO mosyuaemMon wuH(poOpMmamuu 10 camooOpazoBanuio. lakas @Qopma o0O0ydueHHA
OpUOOpETAET B HACTOAMIEE BPEMSA AKTYAIBHOCTH M 3HAUMMOCTE. E€ (QyHKIMeEn ABmsgercs
obecmeyeHme  XOpOMIETO  KAYEeCTBA  yCBOEHMA  3HAHWM, YMEHWM, HAaBEIKOB U
IpO(PECCHOHANBEHBIX KOMITETEHIIMM CTYOEHTAMU IO M3y4aeMOM IauciuIuinHe. B kaudecTBe
(opM B METOIOB BHEAYIUTOPHOH PAOOTHI CTYIEHTOB SABIETCS CAMOCTOATENBHAA padoTa B
OubOnmoTeke, KOHCHEKTUPOBAHUE, padoTa CO CHEIUATBLHBEIMU CIOBAPAMHU U CHPABOYHUKAMH,

pacmMpeHne MOHATHIHO-TEPMHUHOJIOTHUECKOTO ANIapara.

CamocrostensHas pabora CTYOEHTOB TMPH W3YYEHUM JUCHUILUIMHEL «OCHOBEI
MPOCKTUPOBAHUA 3JaHUN W COOPYKEHHUU» MOPEOyCMAaTpPUBAET  CIEAYIONIME  BUIHL:

CaMOCTOATEILHOE U3YUCHHUE JIUTEPATYPEL.

[]envro CcaMOCTOATENBHOTO W3YUEHUA JUTEPATYPHl ABIAETCA OBIANEHHUE HOBBIMHU
3HAHMAMH, 4 TaKKE€ METOJaMM WX HOJIYUYEHUs, PA3BUTHE YMEHUsA MPUOOPETEHUS HAYUHBIX
3HAHUM TYTEM JIMYHOTO0 IOMCKAa WU mnepepadoTku uH(poOpmaiuu, cOOp U CUCTEMATH3AIMA

3HAHWUU 10 KOHKPETHOM TEME WK NPOOIEME.
3adayu CaMOCTOATEIBEHOTO U3YIE€HU JTUTEPAT YPHL:

- (opMUpPOBAHME YMEHWUM HWCHOJB30BATE CIPABOUHYIO  JTOKYMEHTAIHIO

CIIEIHAIBLHYIO JIUTEPATYPY,

H

- pAa3BUTHE IO3HABATEIBHBEIX CIMOCOOHOCTEH M AKTUBHOCTH CTYIEHTOB: TBOPYECKOU

HHHUIHUATHUBEI, CAMOCTOATCIIBHOCTH, OTBCTCTBCHHOCTH H OPrdHU30BAHHOCTH.

= CHCTCMATH34IIHA M 3dKPCINICHHC ITOJYUCHHBIX TCOPCTHUCCKHX 3JHAHUH H

MPAKTUUECKUX YMEHHUI CTYIECHTOB;
- yrayOJieHHE ¥ paclIMpPEHNE TEOPETUYECKUX 3HAHU;

- (popmupoBaHUE CAMOCTOATENBHOCTH MBINLIEHUA, CHOCOOHOCTEH K CAMOPA3BUTHIO,

CAMOCOBCPIICHCTBOBAHHUIO B CAMOPCATH3AlHH
= PA3BUTHEC HCCICOOBATCIIBCKHUX }’MEI—TI«*Iﬁ.

2. Ilnan-rpac¢uk BbINOJTHEHHS CAMOCTOSTEILHOM padoThI

Koasl Bua nesite/ibHOCTH HUroroBeii | CpeacrBa H O0bem yacos
peans CTYAeHTOB NPOIYKT TeXHOJIOI'H
YeMbIX CaMoOCTOsITeI | H OLeHKH Konrak
KOMIIET bHOH padoThI THAS
eHIHH CPC | padora ¢ | Beero
npemnojaa
BarTejieM
3 cemecTp
OIIK-4 | CamocTOATENRHOE U3YIEHHUE K OHCTEKT CobecenoBa 86 .4 0.6 06
OIIK-5 | nureparypsl no Temam 1-9 HHE
Hroro 3a 3 cemecTp | 86,4 69 96
86,4 9,6 96

3.KﬂHTpﬂ.]]thlE TOYKH H BH/IbI OTYHE€THOCTH IO HHM He NIPEAYCMOTpPEHA.

AH

KYMEHT Nnoannc
%ﬂﬁfﬁﬂﬂﬂﬂ CREKOMCEHIAIHH M0 H3YYEHHID TEOPETHYECKOI'O MaTepHaJ/ia

Ceprudmkar:  2CONRGPSAPHBI IO BP PSR padoThI ¢ IHTEepaTYpOH

Bnaneneu: e oBa TaTeAHa AnekcaHpoBHa

pEXKOE BCEr0, HEOOXOAMMO ONPENETUTH BHUA W3AaHUA (MOHOM3OAaHUE, COOPHUK,
JaCTh MHOTOTOMHOTO WJTH BBEITYCK CEPUWHOTO M3TAHUA). ¥ CTAHABIUBAETCS, KAKOMY BOMIPOCY,
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TEME WA 00JIACTH HAYKU MOCBAMIECHO Mpou3BeacHue. O0pamniaercs BHUMAHUE HA CTPYKTYPY
W3JIaHUs, BEIABILETCS MPUHIMITEI TPYIITMPOBKH MATEPHAIIA.

Anami3 (POPMBI M3JI0KEHUA MATEPHAIA MOMOTAET IMPU OINMPENEIECHUN YUTATEIBECKOTO
anpeca. C 5TOH NLEJBI0 WU3Y4AETCA, HACKOJIBKO ITOJHO, HOCTYITHO W HAIJANHO W3JIOKEHBI
BOIIPOCEI.

[Tpu awmammse ormedaroTCa OCOOEHHOCTH MOMUTPAPUUECKOTO UCHOTHEHUS U
PENAKIMOHHO-U30AaTENBCKOT0 O(OPMIEHH, B YAaCTHOCTM HAJIWYME DJIEMEHTOB HAYYHO-
cnpaBouHoro ammapara. [Tommumo Tekcra camoro npoussenenus Oudmuorpad mpocmarpuBaer
MPEOUCIOBAE, BCTYNHUTEIbHYI CTaThl0, HOpUMEYaHuA. LEcCiM CBENEHHN OKAa3bIBAETCHA
HEAOCTATOUHO, CIAEAYET OOPATUTHCA K JOTMOTHUTEIEHEIM HCTOYHUKAM.

H3yuenue oononHumenbHbulx UCMOYHUKOG.

Takuvmu uncrounmkamMu MOTYT OBITH PEIEH3UM, KPUTHYECKUE CTATbU, KPUTHKO-
Ouorpauueckne, UCTOPUKO-IUTEPATYPHEIE pPAaOOTHI. BEMBUTE 3TH MCTOUHUKHA MOKHO C
MOMOIILIO CHPABOYHEIX M OMOmoOrpa)nueCcKux U3 aHuu.

[Tpu padore ¢ kHUTOM HEOOXOUMO MOAO0PATE IUTEPATYPY, HAYUUTHCS MPABUIIBEHO €€
UUTATh, BECTH 3amucu. Ocoboe BHMMAHME CIAEOyeT OOpaTUTh HA OMNPENEIEHNE OCHOBHBIX
MOHATUM IUCHMIUIMHBEL. CTYOEHT MOOKEeH noaApoOHO pa3dupars NPUMEPEI, KOTOPEIE
MOSACHAIOT TAKHE OMPENEIEHUA, U YMETh CTPOUTh AHAIOTHYHBIE ITPHUMEPBI CAMOCTOATENBHO.
Hyx)HO moOmMBareCsa TOYHOrO NPENCTABICHUS O TOM, 4TO m3ydaenis. [lone3no cocraBnArs
OMOPHEIE KOHCIEKTHL. [Ipn n3yuennn marepuana nmo yueOHUKY MMOJIE3HO B TETPAIHN JOIOIHATh
KOHCIOEKT JIEKIIWHA, TAaKXKe€ CJIEAYEeT OTMEYaTh BOMNPOCHI, BBIIECIEHHBIE CTYACHTOM I
KOHCYJIBTAIIUA C IIPENOJABATENIEM.

Paboma co cnpagouHblMu u30aHuAMU.

Cl0Bape — COPABOYHOE M3JAHHNE, COAEPIKAMIEE YIOPATOIECHHEIN NEPEUEHD A3BIKOBBIX
equHUI] (CiI0B, CIOBOCOYETAaHMM, (Ppa3, TEPMUHOB, HMEH, 3HAKOB), CHA0KEHHBIX
OTHO CAIAMHUCS K HUM CIIPABOYHBIMH TAHHBIMH.

Tepmunonornueckni  cmoBapp — CJIOBAPB, COOEPIKAMIMIT TEPMUHBI KAKOU-IHOO
001aCTH 3HAHUS WA TEMBI U UX ONPEAENEHUA (Pa3bACHEHNA).

CopaBO4HUK — CIIPABOYHOE U3JAHNE, HOCANIEE MPUKIATHOH, IPAKTUUECKUH XaPAKTED,
MMEIONIEE CUCTEMATUYECKYIO CTPYKTYPY WIH HOCTPOECHHOE MO an(aBUTy 3arjaBUil CTATEH.
[To  wmemeBoMy  HAa3HAUEHWIO  PA3IMYaAOT:  HAYYHBIM,  MAaCCOBO-ITOJIUTHYECKHM,
MPOU3BOJICTBEHHO-TTPAKTUYECK U, YI€OHBIN, MOMYISAPHEIN U OBITOBOM CHPABOYHUKU.

buorpaduuecknii CripaBOYHUK (CIOBAPH) — CHPABOYHHK, COIEPKANIAN CBEIEHUA O
KU3HU U JEATEILHOCTH KAKUX-TH00 Iull.

bubmuorpapuuecknii  cOpaBOYHUK (CAOBApPE) — CHOPABOYHHMK, COJEPKANIMA
Ouorpauueckne CBEAEHMA O KAKUX-TMOO /MIax, CHOMCKHM HUX TPYAOB W JUTEPATYPHL,
OCBEMIAIONIEH MX KU3HL U IEATETHLHOCTE.

CopaBouynoe mocodue — mocobue, paccuuraHHoe no (popme HA TO, YTOOBI MO HEMY
MOJHO OBLIO HABOOWUTEH CHpaBKH. OT CHOPABOYHMKA OTIMUAETCSA TEM, UTO MOKET OBITH
HCITOJIL30BAHO M AJIA MOCIENOBATENRHOTO OCBOCHHMA MATEPHUaa, B TO BPEMS KAk CIIPABOUYHUK
HAIIEJIEH TJIABHBIM 00pa3oM Ha BEIOOPOYHOE UTEHHE, MO MEPE TOr0, KAK BO3HHMKAIOT TE€ WM
WHBIE BOITPOCHI U HYKA B CIIPABKE, U AJIA MOCIEN0BATENBHOTO YTEHHU A HE MMPUCITOCOOIEH.

DHIMKJIONEANA — CIIPABOYHOE U3JaHUE, Comepkamniee B 0000neHHOM BUAE OCHOBHEIE
CBEIECHMA MO OJHOM WIM BCEM OTPACAAM 3HAHMM M TIPAKTUUECKON JEATEIBRHOCTH,
W3JI0KEHHBIE B BUIE KPATKUX CTATEH, pACHOI0KEHHBIX B AMI(PABUTHOM WIN CUCTEMATHYECKOM
nopsanke. B 3aBUCMMOCTHM OT Kpyra BKIIOYEHHBEIX CBENEHHM PAa3IM4al0T YHUBEPCAIBHYIO
(00mryr0), cHenuuamM3uPOBAHHYIO (OTPACIEBYIO), PETHOHAIBHYIO (YHUBEPCAIBHYIO WIH
CHEIUATN3UPOBAHHYIO ) SHIIMKJIONEINN.

{1 CJIOBAPE — SHIUKIONEONA, MATEPHUAT B KOTOPOU PACHOIOKEH B
Ceprub @) FBRPAO M FIDDAITREE 78A500060000043E

Bnapeneuy; 11 Eﬁf’ﬁqﬁ% Eﬁwﬁéﬁﬂﬁ:ﬁiﬁ, "['E‘.‘p MHHOB.
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Teszaypyc oTHOCHTCA K CHEIMAIBHOMY THUITY CIOBAPA HOPMATUBHOM JIEKCUKH C TOYHO
OIIPENEJICHHBIMH CBA3SAMU MEXKIY TEPMUHAMH.

S. Meroanyeckne YkasaHHd [0 BHIaM pador, npeIycMOTpPeHHbLIX padoueH
[pOrpaMMoi THCIHILTHHBI

5.1 CaMocToATEe1LHOE H3YUYEHHE JTHTEPATYPHI 0 TeMaM 1-9

Buo camocmosamenwvnoun pabomur cmyoenmog: CaMOCTOATEINBRHOE M3YYECHHUE
JTUTEPATYPHI.

Jl71s1 BEIMOTHEHNUSA JAHHOTO BHIA CAMOCTOATEIBHOM PabOTEI CTYAEHTOB, HEOOXOIUMO
M3YUUTh CIEAYIONINE TEMBI:

Tema Ne 1. Copeprxanue u 3amaum Kypca MHKEHEPHOH TE€OJIOTHH.

Tema Ne 2. O0Oniue ceemeHusa 00 U3BICKAHWU.

Tema Ne 3. Oprannsanys MHKEHEPHBIX W3BICKAHHU.

Tema Ne 4. Kimaccu(pukanysa ropHelx mopoa ¥ UIX OCHOBHBIE CBOMCTBA.

Tema Ne 5. IToneBsie n maboparopHbie METOIBI OTIpeAEHeHN (PU3UKO-MEXAHUIECKUX
CBOMCTB IPYHTOB.

Tema Ne 6 [Tonzemubie BOABI M THAPOTEOIOTHUECKUE UCCIENOBAHNA.

Tema Ne 7. Kpyrosopot u 0ananc Bog 3emun.

Tema No 8. OcoOeHHOCTH MHKEHEPHO-TEOIOTHIECKUX UCCIEN0BAHUM /I Pa3INIHBIX
BUIOB CTPOUTENLCTBA.

Tema Ne 9. OcHOBHBIE BUIBI UHKEHEPHO-TEOTOTHIECKUX W3BICKAHMIA.

Hmozoeblit npodykm camocmoameibHOU padomol . KOHCIIEKT.

Cpeocmea u mexnonozuu oyenku: codeceroBaHue.

Ilopsaook ogopmnenua u npeoocmagienusa: OQPOPMILIETCA B BHAE KOHCIIEKTa
(craTtbu, yueOHHMKA, MOHOTpA(UU MO METATOTUIECKOM PO OIEMATHKE).

TpeboBanus K BEITOJHEHUIO.

KoHCnekT nomkeH coaepxkaTb MCXOOHBIE MAHHBIE UCTOYHHUKA, KOHCHEKT KOTOPOTO
COCTABJIEH.

B HEM DOTKHEI HAUTH OTPAKEHUE OCHOBHEBIE ITOJIOKEHUA TEKCTA.

O0BEM KOHCIIEKTA HE JOJIKEH MPEBHIIATE OOHY TPETh UCXO0IHOTO TEKCTA.

Tekcr moxker OBITh, KAK HAYUHBIN, TAK U1 HAYYHO-ITOMY IS PHBIH.

Cpenanre B BalIEM KOHCHEKTE MIMPOKHUE MOJIA, UTOOBI B HEM MOKHO OBLIO 3amUCaTh
HE3HAKOMBIE CJIOBA, BOZHUKAIOMINE B XO€ YTEHUA BOMPOCHL.

CoOmomaiite OCHOBHEBIE MTPABWIA KOHCITEKTHPOBAHUA:

1. BuumarensHO mpounTanTe BECH TEKCT UM €T0 (pparMeHT — naparpad, riasy.

2. Beigenure nH(QOPMATUBHEIE LIEHTPEI MTPOUYUTAHHOTO TEKCTA.

3. Ilpomymaiire THIABHEIE ITOJMIOKEHUA, CPOPMYyIHPYUTE KX CBOUMHU CIOBAMH H
3AMUIINTE.

4. [TogrBepauTEe OTAETBHBIE TOMOKEHUA IUTATAMU WM MIPUMEPAMH 13 TEKCTA.

5. Ucnone3yire pa3Hele NBETA MAPKEPOB, UYTOOBI MOJYEPKHYTH TJIABHYIO MBICIE,
BBIJEJINTE HANOO0JIEE BAKHEBIE (DPATMEHTHI TEKCTA.

Koncnekr — 310 cokpam€nnaa 3amice nHpopmanuu. B KOHCIEKTE, KaK U B TE3UCAX,
OOMKHBI OBITE OTPAKEHBEI OCHOBHBEIE ITOJIOKEHUA TEKCTA, KOTOPHIE MPHU HEOOXOIMMOCTH
OOTOJHAIOTCA, APTYMEHTUPYIOTCS, WLITIOCTPUPYIOTCS OTHUM WM IBYMS CAMBIMHU APKUMH M,
B TO 7K€ BpEMs, KPATKUMU ITPUMEPAMHU.

Koncnekr moxker O®BITE KpaTkum wWin noapoOHeIM. OH MOKET coaepxarbe 0e3
U3MEHEHUA npe;um};cemm KOHCIIEKTUPYEMOT0 TEKCTa WM MCIIOJB30BaTh Jpyrue, Oomee
cxarre ARRARHIITRRE Lo
Cepucukar: OHTHEKEIPOBAAR0ABINSTCS OMHUM U3 Haubomee HS(P@PekTuBHBIX CcnocoO0B
B”Eﬂe”%xpﬁff?éﬁﬁﬁTﬂﬁﬁ%ﬁﬁﬁfﬁpﬁ?ﬁ*ﬁepmmuﬂ MPOYUTAHHOTO TEKCTA, CIOCOOCTBYET (POPMUPOBAHHIO

YMEHUM W HAaBBIKOB IepepaboTkm mr000u uH@opMmanym. Koncnmekr Heo0Xoaum, 4dTOOBI
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HAKOMUTE WH(OpMAIUIO I8 HAmicaHus Oomee cioxHOM paboTel (mokmanma, pedepara,
KYPCOBOU, TUITIIOMHOM padOTEI).

Buabl KOHCIEKTOB: MIAHOBEIN, TEMATHIECKUH, TEKCTYAIbHBIN, CBOOO THEIM.

[InaHOBEIM KOHCIEKT COCTABIAECTCA HA OCHOBE IUIaHA CTAThbU WIM IUIAHA KHUTH.
KaxnoMmy MyHKTY I1aHa COOTBETCTBYET OIIPEIEICHHAA 4aCTh KOHCIIEKTA.

Temarnuecknii KOHCIEKT COCTABIAETCS HA OCHOBE PsAla UCTOYHUKOB U MIPEACTABIACT
co001 nH(pOpMaALMIO TTO ONPENEIEHHOM ITPOOIeMe.

TekcryanmsHBIN KOHCIIEKT COCTOUT B OCHOBHOM W3 IIUTAT CTATHU MM KHUTH.

CB0OOOIHBIN KOHCIIEKT BKJIIOUAET B Ce€0d BEIMMMCKHW, IIUTATHI, TE3UCHI.

KoHCHEeKT mpeqocTaBasaeTca B PYKOMUCHOM BHIIE HA MPAKTUUECKOM 3aHATHH.

Kpumepuu ouenuganun:

OneHka «OTIMYHO» CTABATCA CTYAEHTY, €CJIM OH ITOJIHO W3JIaraeT Marepual, JaeT
MPABUIBHOE OINPENEIEHNE OCHOBHBIX MOHATHUW; OOHApPYKMBAET IOHUMAHUE MaTepuania,
MOKET OOOCHOBAarbk CBOW CYXKICHWUA, I[PUMEHUTH 3HAHWA HA IPAKTHKE, IPHUBECTU
HEOOXOIMMBIE MPUMEPHEI HE TOJBKO M3 YUeOHHKA, HO M CAMOCTOSTENBHO COCTABICHHEIE;
M3JIaraeT MaTepuan MOCIEOOBATEILHO M MPABWIBHO C TOYKH 3PEHHA HOPM JIMTEPATYPHOTO
A3BIKA.

OneHka «x0pomo» CTaBUTCA CTYIEHTY, €CIIM OH JA€T OTBET, YAOBIETBOPAIOINIMNA TEM
K€ TPEOOBAHUAM, UTO M JUIA OTMETKHU «OTJIMYHO», HO JOMYCKAET OMMOKH, KOTOPEIE CaAM XK€
HUCIPABIAECT, U HUMEIOTCA HEOOYETH B MOCIAEHOBATENBHOCTH U SA3BIKOBOM O(OPMIECHUH
M3JIaTaeMOoTO.

OneHka «yOOBIETBOPUTEIBLHO» CTABUTCA, €CIIM CTYNEHT OOHAPYKHUBAET 3HAHHUE H
MOHUMAHUE OCHOBHBIX ITOJIOKEHWHM MNAHHOM TEMBI, HO HW3JIATAET MATE€PUal HEMOJHO M
OOIYCKA€T HETOYHOCTHU B OIPENEIECHUM HOHATHH WA (POPMYJIHPOBKE HpPABWI; HE YMEET
OOCTATOYHO TJyOOKO M [O0KAa3aTeabHO OOOCHOBATE CBOM CYXKAEHHSA M IIPUBECTH CBOU
MPUMEPEI; W3J4raerT MarepuaJl HEMOCIENOBATENBHO M JONYCKAET OMMOKH B A3BIKOBOM
0()OpMIEHNH U31araeMoro.

OneHka «HEYITOBIETBOPUTENBHO» CTABUTCA CTYIAEHTY, €CJIH CTYIEHT OH HE3HAHUA
OOnpmIEN 4YacTM COOTBETCTBYIOMIETO BOOPOCd, AOMYCKACT OMHOKM B (DOPMYIUPOBKE
ONpPENEJIeHNN M TMPAaBWI, MCKAKAIOMME WX CMBICH, OECMOPATOUYHO M HEYBEPEHHO M3Iaraer
MaTepHua.
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