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1. BBenenue

[lpakTuka CTyOEHTOB SBISIETCA BaXKHOM COCTAaBHOM 4YacThl0 Y4eOHOTro Tmpolecca B
pe3yibTare KOTOpOTO OCYIIECTBISIETCS MOATOTOBKA CTYAGHTOB K NPO(ECCHOHATBHOU
JEeSITETbHOCTH.

[IpennaraeMple METOAMYECKHE YKAa3aHUS MBIl pacCMaTpHBaeM Kak PyKOBOJICTBO st cOopa
MaTepHualia ¥ COCTaBJICHHUSI Ha OCHOBE €ro OTYeTa o reoyiorur. Cxema Takoro oTdeTa JAaeTcs B
KOHIIE METOANYECKUX yKa3aHHH.

B cootBercTBHM € 3amadell MpenoCTaBUTH CTYASHTY YHCTO MPAKTUYECKHE YKa3aHHSA, B
paboTe IeNeHanpaBlIeHHO HE pPAacCMAaTPUBAINCh TEOPETHUYECKHE BOIMPOCH Teosorud. llpu
HEO0OXOIUMOCTH BOCIIOJTHUTD IPOOEIIBI B 3TOM 00J1aCTH PEKOMEHAYETCS
00paTUThCA K yueOHUKAM MO 0011el Te0I0THH.

2. Heawn u 3a7a4u NPaKTHKHU

Ienu npakTuku:

3akperieHue U pacliupeHre TeOPEeTUYECKUX U MPAKTUYECKUX 3HAHUM, MOTYYCHHBIX MPU
M3y4YEHUH Kypca OOIIeH Te0T0TUH.
3a/1auu NpaKkTUKHU:

O3HakomiieHHe CTylaeHTa ¢ npodeccueil  «reosnor», o00bEKTaMH U BUAAMHU
npoeCCUOHATBHON  JIEATETLHOCTH, MNpHOOpeTeHrne MPOPECCHOHAIBHBIX KOMMETEHIIUNH |
TBOPUYECKOE Pa3BUTHE MPO(ECCHH U YesloBeKa B HEl, yMEHHe Ha HayyHOH OCHOBE OPraHHU30BaTh
CBOM TpyHd, BIaJeHUE KOMIIBIOTEPHBIMU MeETOAaMH cOopa, XpaHeHHs U 00paboTKu
(penakTupoBaHus) WHPOPMALMHU, NPUMEHSEMBIMH B HPOPECCHOHATIBHON JESITEIbHOCTH C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(OPMALIMOHHBIX  TEXHOJIOTUH, HW3Yy4YE€HHE TEXHHUKHU
0€30I1aCHOCTH T'€0JIOrOpa3BeJOYHbBIX PAOOT.

3. Opranu3anus NPaKTHKH

Opranu3zanys NpoBeAeHUs MPAKTUKH OCYILIECTBIISETCS HA OCHOBE TUIIOBBIX IBYCTOPOHHUX
JIOTOBOPOB C OpraHU3alUsSIMHU, JEATEITBHOCTh KOTOPBIX COOTBETCTBYET NPO(HECCHOHATBLHBIM
KoMMeTeHIusAIM, ocBanBaeMbiM B pamkax IIIICC3. HampaBnenue Ha mpakTHKy OG(OpPMIISIETCS
MPUKA30M C YKa3aHHUEM BHJIa, TUTIA U CPOKA MPOXOKIEHUS MPAKTUKU.

3a BpeMs IPAKTUKU 00y4aronieMycss He0OX0IMMO BBITIOIHUTH 3aJaHUsl, PEIYCMOTPEHHbBIE
MpOrpaMMaMH TPAKTHK, KOTOPbIE POPMHUPYIOTCS ¢ y4ETOM BHUIOB PabOT, yKa3aHHBIX B pabodnx
nporpaMmax npoeCcCUOHATBHBIX MOIYJEH.

3amaHust Ha MIPAKTUKY COCTABIISIOTCS MO KaXIOMY MPO(eCcCHOHATBHOMY MOAYIIO. YueOHast
MIPaKTUKa HaIpaBiieHa Ha (POPMHUPOBAHUE y OOYYAIOMIMXCS MPAKTUYECKUX MPO(ECCUOHATHHBIX
YMEHUH, NPUOOPETEHHE TIEePBOHAYAIBHOTO TMPAKTUYECKOTO OIbITa, pPeaju3yeTcss B paMKax
Moaynei no crieruanbHOCTIM CI1O 1o 0cHOBHBIM BHAaM MpodeccuOHaNbHOM NeATeTbHOCTH TS
TOCJIEYIOIIET0 OCBOSHUS UMK OOIIHMX M TPO(PECCHOHAIBHBIX KOMIETEHITUH TT0 M30paHHON
CIELHATIBLHOCTH.

4. CoaepixaHue ITANoOB NPOXO0KIEHUS MPAKTHKH
I[MoaroroBUTEJNBHBI JTam: MPOBOAUTCS coOpaHHE MO OpPraHU3alUUd TMPAKTUKH:
3HAKOMCTBO OOYyYalOIIMXCA C NEIsIMHU, 3aJadamMd, TPEeOOBaHUSMH K TMpakTUKEe H (OpMOu
OTYETHOCTH; paclpeieleHue 3aJaHHii; HMHCTPYKTaX [0 OXpaHe TPy/la U MOKapHOH 0e301MacHOCTH.
OCHOBHOI JTam: BBHINOJIHEHHNE WHIWBUAYAIBHBIX 3aJaHUW, COOp TMPAKTUYECKOTO
MaTepuana.



INoaroroBka oryera: 06paboTKa MaTepUAIIOB MIPAKTUKH, TOAOOP M CTPYKTYpUpOBaHHE MaTepuaa
JUISL PacKpBITUSL COOTBETCTBYIOIIMX TeM Juisi oTueta. Odopmienue ortuera. [IpemocraBieHue
OTYeTa pyKOBOJUTEIIO.

3AJAHHUE:

PaGora ¢ yueOHO# KoJIeKIMeH TOPHBIX MOPOJ

MAKPOCKOIIMYECKOE OINPEJEJTEHUE MUHEPAJIOB

1. OcBOUTB METOIMKY MAaKPOCKOIIMYECKOTO ONPENEICHUSI MUHEPAJIOB.

2. HayunTtbcst BU3yanbHO ONpenessiTh MUHEPaIbl B OTAECIBHOM 00pasiie U B COCTaBe TOPHOM
HIOPOJBI.

3. N3yuuts ¢pusznueckue cBOMCTBa MUHEPAJIOB, UX MPOUCXOXKIECHNE, XUMUYECKHUI COCTaB U

MMPaKTUICCKOC MPUMCHCHHUC.

MakpOoCKOIIMYECKUI METOJ OINpPEACIICHUsT MUHEPAIOB ONUPACTCS HAa M3YYEHHE HX BHELIHUX
0COOEHHOCTEH: MOP(OTIOTUU KPUCTAIUIOB, MEXaHUUECKUX, ONTHYECKUX, XUMUYECKUX U MPOUYHX
CBOMWCTB.

[IpaBuna MaKpOCKOMUYECKOTO OMPEACIICHUS MUHEPAJIOB:

O m00yI0  XapaKTepPUCTHKY ONpENeNiaTh Ha CBEXKEH IOBEpXHOCTH packoma; [
HIEBEJINTH 00pasel, 100UBasiCh €ro OCBEIIECHNUS MO/l Pa3HBIMU YIJIAMH;

O BCErJa CPaBHUBATH XapaKTEPUCTUKU HCCIEAYeMOro o0pasla C COOTBETCTBYIOIIMMH

XapaKTepUCTHKAMU YK€ U3BECTHBIX 00pa3lioB;

O CO0JII0/1aTh MOCIIEA0BATENbHOCTh ONPEACICHUS: TBEPAOCTh — OJieck — cHailHOCTh —

U3JI0M — IIBET B KyCKe — 4epTa — MPOYHe CBOICTBA;

0 KaXXIYIO BEIIBIICHHYIO XapaKTEPUCTHUKY Cpa3y 3aliChIBAaTh B TETPAb;

O BHayasle OINpPENCIUTh yKa3aHHBIC BBINIE XapaKTEPHCTUKH, a 3aTe€M HCKaTh Ha3BaHUE

oOpasma B ompenenuTesne MuHepasoB (Tabn. 1). MuHepansl B TaOnuile pa3MemieHbl 0
BO3PACTaHHIO TBEPJOCTU U CTPYNITUPOBAHBI 10 OJECKY (METAIITUYECKHMA, HEMETAIITUIECKHH ).
TBepocTh MUHEpaJIa 3aBUCUT OT €ro BHYTPEHHErO CTPOEHUSI U XMMHUYECKOro cocraBa. Tak,
TUAPATUPOBAHHBIE COCIMHEHUSI BCET1a MAr4ye 0€3BOAHBIX (OOKCUT
U KopyHHa). TBeploCTh MHOTHX MHUHEpanoB HemocTosHHa. [Ipocreiimmii cmocol ompeneneHus
TBEPAOCTH — IlapanaHbe OJHOTO0 MHHepana ApyruM. JIJs TakoW OMEHKH MpHHITA IIKaia
Mooca, mnpexacraBiieHHas JECATHI0 MUHEpPATAMU-3TAIIOHAMU — B HEM KaXIbI MOCIEAYIOIIHI
MUHEpaJI [apamnaeT BCe MpeabIayIIre (YeM BhIlIe HOMEP MUHEpaia, TEM OH TBEPXKE).
Tanpk — 1 Kanpiur — 3 Amatut -5 Kapu — 7 Kopynn — 9 I'nnc — 2
@mroopur —4  OpTokiasz — 6 Tomaz — 8 Anmaz — 10

[loxa He HaliJeHO MHUHEPAJIOB, MPOMEXKYTOUHBIX IO TBEPAOCTH MEXKIAY KOPYHIOM U
anmazoMm. [loaToMy Ha mnpakThke anma3 He TpeOyercs. Omnpemenss TBEPAOCTh, BBIOHPAIOT
TJIAJIKYIO TUTOMIAIKY Ha TTOBEPXHOCTH HCcleayeMoro Munepana. CuiIbHO HaKUMast, TIPOBOIST 110
HEeM OCTPBIM YIJIOM 3TajoHa U3 mKaisl Mooca. Eciiu Ha u3ydaeMoM MHUHEpale ocTaeTcs apanuHa
— OH MArYe 3TaJOHA; €CJIM IapaluHbl HET — W3y4YaeMblii MUHEpaI TBEpXKe dTajoHa. TBEpIOCTh
o0pasiia UCIBITHIBAIOT JI0 TEX MOp, MOKA OHA HE CPABHAETCS C TBEPAOCTHIO OJHOTO M3 ATAJIOHOB,
WIM TI0OKa HE BCTaHET B HMHTEpPBAJIC MEXAY TBEPIOCTHIO JABYX COCEIHUX JTaJIOHOB. s
JIMAarHOCTUKU HCIONB3YIOT U TOAPYYHBIE MPEAMETHI: TBEPAOCTh MATKOTO KapaHiama — |; Horts
—2: crekna 5 —5,5; cranpHO# Uritel 1 HOXA 6 — 7.

bneck 3aBUCHT OT CIOCOOHOCTH MHUHEpaja MPEIOMIISITH U OTPa)kaTh CBETOBBIC JIyuH. bieck
MO>KET OBITh Pa3HBIM Ha TPaHAX KPUCTAJIa M HA CKOJIE: Y KBaplla Ha TpaHsaX OJNecK CTEKISHHBIN,
a Ha CKoJIe >KUpHBIM. Pa3nuuaoT MeTamnyeckuil, HEMETAIJIMYECKUH U MaTOBBIM OJecK.
Memannuueckuii OIecK TpPHUCYIl MHOTHM Cylnb(uIaM, OKHCIAM METAaJIOB, CaMOPOIHBIM



MmetaiiaMm. braeck nonymemannuueckuu tyckinee (rpadur). Cmexnsuuwiti ONECK BBIpaXEH Ha
TpaHsaX M IUIOCKOCTAX CHAWHOCTH MPO3PAavYHBIX WM TOJIYMPO3pAauyHbIX MHHEPaNoB (KaJabIUT,
noJjieBble ImnaThl). JKupHuvii O1eck 1MoJ00EeH TOMY, YTO HPOSBISIETCS HA CMa3aHHOM MacioM
MOBEpXHOCTH (M3JI0OM KBapia, Hedenuna). Ilepramympogeiti HaMOMUHAET OJECK BHYTpEHHEH
MOBEPXHOCTH PAKOBUHBI (CHIOABI, TanbK). [llenkosucmeuiti mono0eH OlecKy TKaHU U
CBOWMCTBEHEH BOJIOKHUCTBIM MHUHEpanaMm (CeleHUT, acbecT). Bockosoi momobeH Oiecky
MOBEPXHOCTH CBEYH, UM 00JaJar0T HEKOTOPbIE CKPHITOKPUCTAIUIMYECKHE arperaTbl (KpeMEHb).
Mamosbui o CyTH O3HA4aeT OTCYTCTBHE OJieCKa — CBET OTpPakaeTcsi PaBHOMEPHO M TYCKIIO.
MartoBbiif Geck MpUCYII 3€MIUCTBIM PAa3HOCTSM C MEJNKOMOPUCTONH MOBEPXHOCTHIO (KAOTHH,
OOKCHT).

Cnaitnocmp — ciocoOHOCTh KPHUCTAIIIMYECKUX MHUHEPANOB PACKaIbIBATHCS IO MIOCKOCTSIM.
Jnst oOHapy KeHHs CIafHOCTH MHHEpaJ TOBOPAYMBAIOT TaK, YTOOBI MOBEPXHOCTH CKOJIA OTpa3mia
CBET B Iasa. [Ipu Hanuuymy CHaHOCTH BUAHBI OJeCTALINE TIACTHHBI, HACTAuBAIONIMECs APYT
Ha Jpyra, u oOpasyolue cBOeo0-pa3Hyr0 JECTHUIY. DTHU OJEeCTSIIUe MIACTHHBI — IIOCKOCTH
CHailHOCTH — pa3iensloTcd TOHYAWIIMMHU TEMHBIMU JUHUSAMU. B ciogax cnaiHOCTh
IpOCIIeXKHUBAETCs B OJHOM HampaBieHud. CHailHOCTb MHOIMX MUHEpajoB BbIpak€Ha B
HECKOJIbKHMX, B3aUMHO II€PECEKAIOIINXCS HANpaBlIeHUAX. Y TaluTa U CUIbBMHA — B TpeX
HampaBJIeHUSX, MEPHCHAUKYIAPHBIX Apyr apyry (cmaitHocTh mo KyOy). YV chameputa — miecTh
HAaIIPABJIICHUN CIIAWHOCTU. BBIAEIAIOT YeThlpe BHJAa CHAHHOCTH: BECbMAa COBEPIICHHYIO,
COBEpIIEHHYI0, CPEIHIOI M HECOBEPIICHHYIO. Becbma coeepuiennas — 3TO CIAWHOCTb, NpPU
KOTOPOM MHHEpand OYEeHb JIETKO (HOTTEM) pacUIeTUIIeTCs Ha TOHKHE IUIACTUHKH C TJIaJIKOU
Onectsmeil TMOBEPXHOCThIO (Ciroabl, Tanbk). CosepuieHHas CHAMHOCTh — JETKUM YJIapoM
MOJIOTKa MHHEpalT KOJETCS IO POBHBIM IUIOCKOCTSAM (KaJdbIUT, ToJjeBoW mmar). Cpeowusas
CMAifHOCTh BBIpaKEHa CJ1a00 W BCKPBIBACTCS CHIIBHBIM YyaapoM (onuBuH). Hecosepwennas
cnaifHocTh He pasnuuuma (amatut, 6epwint). Henb3s myTaTh MIOCKOCTH CMAHHOCTH C TPaHAMH
kpuctauia. Ciegyer UMeTh B BUAY, UTO Ha INIOCKOCTAX CIIAHHOCTHU 0JIECK CUIIbHEE, YEM Ha IPaHsIX
KPUCTAJJIOB M IPYTUX MOBEPXHOCTAX U3IIOMA.

H3nom. lpu packoiie MUHEPAJIOB BOSHUKAIOT PasHbIC MO KOHOUTYpAIMK MTOBEPXHOCTH,
Ha3bIBa€MbIE M3IOMOM. BBIIENSIOT Ccaeyromue BUABI H3TIOMOB:
| 3epHUCTBIN — cpocuinecs 3epHa, chepbl (0OTUTOBbIE TUMOHUT, OOKCHT);
3eMJIMCTBIHN — MIEPOXOBATHIN, MATOBBIN (KAOIHUHUT);

PaKOBHCTHIIl — BOTHYThIH, KOHIIEHTPHYECKU-BOIHUCTBIN (KPEMEHB ),

3aHO3UCTHIN — OJTHOHANPABIICHHBIC UTJIBI (POrOBasi OOMaHKa);

CTYNEHUYATBI — YCTYIBI MEXy MIOCKOCTSIMH CIIafHOCTH (TaluT);

HEPOBHBI — XaOTUYHO M3JOMaHHas OyiecTsAllas MOBEPXHOCTb TBEPJbIX MUHEPAJIOB,
JIMIIEHHBIX CHAHOCTH (He(eIuH).

IJeem 3aBuUCHT OT XMMHUYECKOI'O0 COCTaBa MHHepayia U mnpumeced. HexoTopble MuHepaibl
MEHsIeT I[BET B 3aBHCUMOCTH OT yIJIa OCBEIEHHs, MHOTJa mpuolOperas pagykHYI OKpacKy
(mabpamgop). Takoe cBOWCTBO Ha3bIBaeTCs upusayuei. VIHOTIa TOBEPXHOCTHBIN CIIOM MUHEpaa
UMEeT JOTOJHUTEIbHYI0 OKpacky, M o0paser] mHepenuBaeTcsi CHHUMHU, KPAacHBIMH, PO30BO-
(GHONETOBEIMA TOHAMHU (XaJbKOMUPUT, OOPHHUT). DTO SABJIEHHE HA3BIBACTCS NOOEHCANLOCHIbIO.
[ToGexanocTs OOBSICHSIETCS WHTEPPEpPEHIUEH CBeTa B TOHKUX IUICHKaX, 00pa3yroIuxcs Ha
MOBEPXHOCTH MHHEpala B pe3yjbTaTe Pa3lM4HbIX peakiuil. OKkpacka MHOTMX MHHEPAIOB He
NOCTOsIHHA (KBapll, TAIUT, HeeNnuH) — A HUX [BET HE SBJISCTCS JUAarHOCTHYCCKUM MPH3HAKOM.

Yepma — 510 1IBET NOpOILKa MUHEpana. YepTa MOKET OTIMYATHCA OT LIBETA B KYCKE: MUPUT B
KYCK€ COJIOMEHHO-XKENThI|, a B MOPOILIKE MOYTH YepHbIi. Onpeaenss uepTy, MUHEpall pacTUPAIOT
no QaphopoBoii HernazypoBaHHOW IUIACTHHE (IPU YCIOBHM, YTO MHHepan wmsrde dapdopa).
CnoumkoMm TBepAbld oOpaszer] WCTUparT Oonee TBepAbIM MuHepajdoM. Kak mpaBuio, ais
TBEPAbIX MHHEPAJIOB YKA3bIBAIOT, YTO YEPTA OTCYTCTBYET.

Ilpouue ceoiicmea o0BEAUHAIOT ApPYrue, HEPEAKO MHAMBHIYaJbHbIE MPU3HAKH MUHEPAIOB.
[Tpoure cBoOiicTBa YacTO UTPAIOT BAXKHEHIIIYIO POJIb B JJMATHOCTHUKE, OCOOCHHO Y POJCTBEHHBIX
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MHHEpaJoB (rajuT ¥ CHIbBHUH). YoenvHbvllil 6ec (F/CMS) 3aBUCHUT OT XMMHUYECKOTO COCTaBa U



CTPYKTYpHI MuHepana. [lo yaensHOMY BeCy MUHEpAJBI AT Ha TP TPYIIBL: ecKue — MeHee 2,5
(rurmc); cpednue —ot 2,5 no 5 (amatut); masceavie — 6onpine 5 (rameHuT). B mMoneBbIX yCI0BUIX
yICIBHBIN BEC OMPEACAIOT NMPHUOIM3UTENHFHO — B3BEIIMBAHHEM Ha pyke (B 00-pasie JOJKEeH
MPUCYTCTBOBATH TOJBKO OJMH MUHepan). IIpo3paunocme — BBIIENSIOT MUHEPATBl Henpo3payHvle,
KOTOpBIE HE MPOIMYyCKAIOT CBET JaXKe B OYCHb TOHKUX IUIACTHHKAX (OKUCIBI METaJIOB);
npoceeuusaowue TOIbKO B TOHKOM IUIACTHHKE (KPEMEHB); n0.Iynpo3pautvle MOJOOHO MaTOBOMY
CTeKNIY (XalIenoH); npo3payHvle KaK OOBIYHOE CTEKJIO (TOpHBIM XpycTanb). HexoTopsiMm
MUHepaniaM XapakTepHbl cherudpuieckue CcBoiicTBa. Hampumep, CmOCOOHOCTh MHHEPATIOB
KJ1acca KapOOHATOB BCTYNaTh B peaxkuyuto ¢ coasnou kucromoun ("Bckunats"). Psg MuHepaaoB
XapaKTePU3YeTCsl MazHUMmMHOCHbl0 (MarHETUT, MUPPOTHH) — OHH OTKJIOHSIOT MArHUTHYIO
cTpeniky. JIMarHOCTHYECKH 3HAYMMA PACHEOPUMOCHIb MUHEPAJIOB B BOAC (TAJUT M CHJIbBHH).
OTH jXe MHUHepalbl OO0JIQNal0T 6KycOoM — COJEHBIM Yy TalluTa, TOPHKO-COJEHBIM Yy CHIJIbBHHA.
WHorpa muHepansl UMEIOT 3anax. Tak, MHPUT TPU yoape HM3AaeT 3amax CEepPHHCTOro Trasa;
dbochopuT mpu TPEHUU — 3amax KKEHOW KOCTH. HeKoTopwle MHUHEpaIbl MCUPHbIE HA Ouiynb
(TambK), Apyrue nerko naukawom pyku (rpadut, nuponto3ut). Jeoiinsim yuenpenomienuem
obnajaer ucnaHjackui mmar. dawopecyenyus xapakrepHa Quwoopury. l'uepockonuunocmuio
00J1a1a10T KA0JIUH, CHIIbBHH,

Maxkpockonuueckoe ornpe/ejeHne ropHbIX MOPOJ

LlopHbimu nopooamu Ha3bIBAIOTCS €CTECTBEHHbIE aCCOLMALMU MUHEPAJIOB MU OPraHMYECKUX
OCTaTKOB, BO3HUKIINE B 3eMHOH Kope. [1o ciocoOy 00pa3oBaHus BBIACTSAIOT TPU TPYIIIBI TOPHBIX
MOpOJI: MarMaTHYecKue, 0caJouHble, MeTamopduueckue. [ TaBHBIMU MPU3HAKAMU OIpeeIeHUS
reHe3Hca BBICTYMAIOT CTPYKTYPbI, TEKCTYPhl U OTAEIBbHOCTU TOPHBIX HOPOI.

Cmpykmypa — 3TO OCOOCHHOCTH BHYTPEHHETO cocTaBa (CTPOCHHS) TOPHOW MOPOJIBI.
Boienstor Tpu KaTeropuum CTPYKTyp: IO CTENEHM KPUCTAUIMYHOCTH, IO pa3Mepam
nopo1000pa3yoIUX MUHEPAJIOB WM 3€peH, Mo (opMe KPUCTAIJIOB UIH 3€pPEH.

Texcmypa — 310 crneuuuka BHEIIHEr0 o0nMKa (pUCYHKa) TOPHOW MOPOJbI, B3aUMHOTO

pa3MeIIeHus COCTaBHbIX YacTel MOPOJIBI.

Omoenvnocms — 93T0 (Qopma, mpuoOperaeMass TOPHOM TMOPOJOM TPH ECTECTBEHHOM
packaibpiBaHUM. Takoe pacKanblBaHUE UAET MO ONPEIEIEHHBIM II0-KOCTSAM — CETh TPEIIUH JIEIUT
nopoay Ha crnenupuyeckue Gurypsl (CTonaObl, mapsl W 1pod.). OTAETBHOCTH Pa3IUYNMBl B
re0JIOTHUECKIX 00HAKEHHSX, MHOT/Ia — B OT/CJIBHBIX 00pa3iax.

J_II/IaFHOCTI/I‘IECKI/Ie NPU3HAKH MArMaTUH4Y€CKHUX MOPOJI

MarmaTtrueckue TOpoAbl 00pa3yroTcs TpU 3acTHIBAHMM MarMbl B TIyOWm 3eMid W Ha €e
noBepxHOCTH. OHH KJIacCUPUIMPYIOTCS 1O TpPeM TMPHU3HAKAM: YCIOBHAM 0O0pa3oBaHUS,
XMMHYECKOMY  COCTaBy, MHUHEpAJIOTMUYECKOMY cocTaBy. IlpaBuia MakpOCKOMUYECKOTO
OIpeeICHHS MarMaTHYECKHUX IOPOJI B IPUHIIKIIC T€ K€, YTO M ONIpeAeIeHuss MuHepaioB (c. 3).
OtnnuaroTes JIHIII JIMarHOCTHYECKUE  TMPU3HAKH,  BBISABISEMBbIE B CIEIyIOLICH
MOCJIE0BATEIBHOCTU: CTPYKTypa — TEKCTypa — OTIEIBbHOCTh — MPOUCXOXKIEHUE — OKpacka
— XHMHYECKHH COCTaB (MpeABapUTEIbHOE ONpEeIeHNe) — MHHEpaJbHBI COCTaB —
XUMHUYECKHI CO-cTaB (OKOHYATEIbHOE OMpEeeTICHIE) — Ha3BaHUE.

[To ycnoBus oOpa3oBaHus (IO YCIOBHSM 3acCThIBAaHHUS pacIljlaBa) MarMaTUyecKUe TOPOJIbI
NensATcs Ha WHTpy3uBHBIE W 3(ddy3uBHbe. [IpowcxoxkaeHHe ompeaensercs Mo CTPYKType,
TEKCType U OTAEIbHOCTH.

CmpykmypHuble npusHaku SBISIOTCA TJABHBIMH TIPU  OIEHKE TMPOUCXOXKJICHUS
MarMaTudeckux mopoxa. Ompenenss CTPYKTYpy, oOpasell BpaliaroT OTHOCHTEIbHO HCTOYHHUKA
ceera. Ilpu 5TOM mepBOCTENIEHHOE BHUMAHUE VYICNAIOT OJ1ecKy — BBISCHSIOT, OJECTUT BCA
MOBEPXHOCTbh, OJECTAT JUIIL OTJACIbHBIC 3€pHA, WU XKe MOBEPXHOCTh MaToBas. Beimensror 3
TUTIA CTPYKTYp MarMaTHYeCKUX TIOPOJ: IO CTENEHH KPHUCTAUIMYHOCTH, MO aOCOIIOTHOMY
pasMepy KpHUCTAJIJIOB, O OTHOCHUTEIBLHOMY pa3Mepy KpucTaioB. B cBow ouepeab, TUIIBI
CTPYKTYp ACNATCS Ha BUJBI.



Ilo cmenenu KpucmaiiuuHocmu:

- noJHokpucmaniuyeckas (Bcs MOPOJAa CIOKEHA KPUCTAJIaMu, T. €. OJECTUT) — XapaKTepHa
HHTPY3UBaM;

- HenoaHokpucmaniuueckas, nopguposas (B OJHOPOIHO-MATOBOM BEIECTBE OJECTAT
OTJIeTbHBIC KPUCTAILIBI) — XapakTepHa 3 dy3uBam;

- cmexnoeamas, WM aguposas (B TOPOJE HET KPHUCTAJUIOB, T. €. IOPOJAa MaroBas) —
xapakTepHa 3¢hdy3uBam.

[IpusHaku noaHokpucmaiiuyeckol CTPYKTypbl CleAyIOIIHe.

- KontpacTHO OnecTsimias MOBEPXHOCTh CKoyia. Ha HEmoJBMIKHON MOBEPXHOCTH OJIECTAT
pa3po3HeHHbIe KpucTamisl. CoceHWe ¢ HUMHU Y4YacTKU 3aTeHEHBI W He Onectat. [lpm nmerkom
noBopoTe o0pasua mpex/je ObIBIIME TEMHBIMH YYaCTKH BCIIBIXMBAIOT, a paHee OjecTeBIINE —
HA000pOT, TYCKHEIOT.

BeipaskeHHOCTE MOP(OIOrHYECKUX 3IEMEHTOB KPUCTAIIIOB: MPSMOJIMHEHHBIX pedep,
OCTPOYTOJILHBIX BEPIIHH, TNIOCKHUX OJIECTSIINX TPaHEH.

CrexsioBarasi CTpYKTypa MpOSBISETCS B OTCYTCTBUH 0JieCKa — BEIIECTBO JUILEHO KPUCTAJIIOB.
EnvHCTBEHHBIM MCKJIFOYCHHUEM M3 TOTO TPaBUiIa SBISIETCS 06cuduan (8yIKanuyeckoe cmekio)
— adupoBas mopoma cO CTEKJISHHBIM WM BOCKOBBIM OieckoMm. OqHAKO M3JI0M y oOcuanaHa
PAaKOBHUCTHIM, MO3TOMY IpHU IMOBOpoTe oOpasna OiecTsAmias Mojoca IJIABHO CKOJB3UT IO
MOBEPXHOCTH, HE OTPAHUYHMBASCH OCTPBIMH YTJIAMHU U TIPSMBIMU JTHHUSMHU.

Henonnoxpucmannuueckas, Wi nopguposas CTPYKTypa OTIMYACTCS TEM, YTO Ha MaTOBOM
(doHe BBIACTAIOTCA OTHCNbHBIE OnecTsimue Kpuctamisl. dopma MOpPOUPOBBIX KPUCTAIIIOB
ObiBaeT  uouomopgrou  (yrioBatod, C BBIPQKEHHOW KPHUCTAUIMYECKON OrpaHKOW) U
KcenomopHou (chepuueckord, 00yCIOBIECHHON paCTBOPEHUEM BEPIINH M peOep KPUCTAIIOB).

B nHoONHOKpUCTAINIMYECKUX MOPOJax ONPEACNAIOT €Ile JABa CTPYKTYPHBIX MpH-3HAKA: IO
a0COJFOTHOMY | 110 OTHOCUTEIHHOMY pa3Mepy KpHCTaIIOB.

Ilo abcontomuHomy pasmepy KpUCManios (ux HanOOoJIbIIeH

MPOTSUKEHHOCTH ):TUTaHTOKpHCTandeckas (kpymnaee 10 mm);

- kpynHokpuctamtnyeckas (10 — 3 mm);

- cpeanekpucratnueckas (3 — 1 Mm);

- menkokpuctamindeckas (1 — 0,5 mm);

- ToHKOKpuctaynueckas (meree 0,5 mm).

Ilo omnocumensrHomy pasmepy KpUCmaiios.

- pPaBHOMEPHOKPHUCTAJIINYECKAs — XapaKTepHa aOMCCaNbHBIM MTOPOIaM;

- HEepaBHOMEPHOKpHCTAIIMUYecKas (MOpPUPOBUIHAS) — XapakTepHa TUNaOMCCaTbHBIM
OpoJIaM.
Paenomepnass ~ KpUCTAJUIMYHOCTh  O3HAYae€T  PaBHOBEIMKOCTh  KPUCTALIOB — OHH

OpUHaAIexkar Ju00 K OJHOM Trpymme Mo abCoNIOTHOMY pasMepy, JTu00 K JIBYM COCEIHUM.
Hopguposuonas cTpykTypa OTIHYACTCS OOJBINOW pa3HUICH JUAMETPOB KPHCTAIUIOB — OT
MEJIKHX /10 TUTAHTCKHUX.

Texcmypsl MarMaTUYECKUX MTOPOJ MIPEICTABIEHBI CIETYIOIUMHI BUAAMU.

-  Maccusnas — cocTaBHbIE 4YacTH TOPOABI PACIMONOKEHBI XAOTUYHO (BO3MOXKHA Y
UHTPY3UBOB 1 3()(Py3UBOB).

- Ilamuucmasa u nonocuamas — Pa3HOLBETHBIE KPUCTAIUIBI 00Pa3ylOT MATHA WM MOJOCHI
(TOTBPKO MHTPY3UBHI).

- Ilysvipucmas (nopucmas, nozo0pesamasi) — B CTEKJIOBAaTOM WU TOPPHUPOBOM 00Opasie
BUJIHBI TYCTOTHI (TOJBKO 3 y3UBHI).
- Munoanexamennas — KpyHNHbIE TOPHl CTEKJIOBATOW IOPOJBI 3aMOJHEHBI OBAJIBHBIMU
BKIIOYCHUSAMHU TUIEPTreHHBIX WM TUAPOTEPMANbHBIX MHUHEPANOB:
KaJbI[MTa, XaIIeI0Ha (TOJIBKO 3P Qy3UBHI).

- @nwudanbHas — B CTEKIOBATOM WM MOPPUPOBOM 00pasie U3rudarTcs
pa3sHOOKpalIeHHbIE TTOTOKH 3aCThIBILEH JIaBbl (TOIBKO 3¢ (y3uBbI).

- Ileemamumosas — KpucTauibl (OPMUPYIOT HEMIOBTOPUMBIN PUCYHOK Ha KaXJOU CTOPOHE
o0pasua (TOIbKO UHTPY3UBHBIE KHUIbHBIE TOPOJIBI).



Takum oOpa3om, TmerMaTuToBas, MATHHCTas © TIOJIOCYATash TEKCTyphl OJHO3HAYHO
CBHJICTEIBbCTBYIOT 00 MHTPY3UBHOM IPOMCXOXAEHHM TOPOJIbI; My3bIpHCTas U (QrouaanbHas —
00 3¢ y3uBHOM MPOUCXOKICHUU.

OmoenvHocmp MarMaTHYECKUX MOPOJ BO3HUKAET MPHU OCTHIBAaHMM paciuiaBa. Ilpu 3Tom
MOpOAa TOKPBIBAETCS CEThIO 3aKOHOMEPHO OPHEHTHPOBAHHBIX TPENIMH, W pa3iessieTcss Ha
MAacCUBBI onpeaeneHHon GopMbl. BbIensoT oTaenbHOCTH IIBI00BYIO, HapalieNenueaanbHyo,
MaTpaneBUaHyI0, CTOJOUYATyI0, MmapoByr. OTAETHHOCTh TMTOMOTAeT AMArHOCTUPOBATH YCIOBHS
3aCTBIBAaHMA PACIUIaBa, a TAK)KE XUMUYECKHIA M MUHEpAJIbHBIN COCTAaB MOPOIBI.

Imvibosas (WM naumoobpasuas, niACMoSas), NAPALIeLenuneoalvHas M Mampayeéuords
OTAETBHOCTH TPHUCYIINM KPYIMHBIM HHTPY3HSAM. MeEUIEHHO OCTHI-BAIOIIME WHTPY3HWBHBIC Tela
pacceKarTCs TPEIMHAMU 110 OKpauHaM, Iapajuieib-HO KOHTAKTaM C OKPYKAIOIIUMH MOPOJaMU
— BO3HHKAeT OTAEIBHOCTH 2abl006as. Ecnu  TpemmHbl — HepecekaroT  ApYyr  Apyra
NEepHEeHIUKYJSIPHO, TO BO3HUKACT napanieienunedanbHds — OTIENbHOCTb. [ biOOBBIE M
napauieyenunelalbHble  OTIENPHOCTH XapaKTepPHBI HWHTPY3MBaM OCHOBHOTO W CPEIHETO
cocraBa (rabOpo, cueHWTaMm, AMOpHTaM). BbIBeTpuBaHME CrIaKMBaeT BEpUIMHBI M pedpa
napajuieNienunesoB — o0pasyercs mampayesuoHass OTACTBHOCTh, TPHCYIIAs HWHTPY3UBAM
KUCIIOTO COCTaBa (TPaHUTaM U TPAHOTUOPHUTAM).

Cmonbuamas WM waposas OTACILHOCTH CBOWCTBEHHBI 3(dy3uBaM. BHyTpu OnIcTpO
OCTHIBAIOIIMX JIABOBBIX MOTOKOB M ITIOKPOBOB BO3HHKAIOT BEPTHKAIBHBIE CHCTEMBI TpPEIIHH,
pa3OuBaroIe TMOpPOAYy Ha mMapaijielnbHble CTONObI (MPHU3MBI) — TaK BO3HHUKAET cmoabuamas
otaenbHocTh. CronmbuaTtas OTAENbHOCTh mpucyma 3¢¢y3uBaM OCHOBHBIM (0a3aimbTaMm), B
MEHBILCH CTeneHH — cpeqHuM (aHae3uTam). ba3zanbThl paccekaroTcs TpelIMHAMH Ha MSATH- WIN
[ICCTUTPaHHBIE  BEPTUKAIBHBIE CTOJOBI  (TPEIIMHBI OPHEHTHPYIOTCS  MEPHEHIUKYISPHO
oxJaxaarolieiics mopepxHoctu). Ha 1He okeaHa paciiiaB OCHOBHOTO COCTaBa OCTBIBACT OBICTPO,
CTATHBAsACh K DPa3pO3HEHHBIM IEHTpaM. BOKpPYr TakuX IEHTPOB BO3HUKAKT chepudeckue
TpeWMHbl — (QOpMUpPYETCS wiaposas OTIAEIBbHOCTb, B KOTOPOM KaKAbIM MLIap pa3jeneH Ha
CKOPJIYTIKH.

Ipoucxorcoenue mazmamuueckoi ROpoosl, T. €. YCIOBUS 3aCTHIBAHUS PacCIlIaBa,
OpEAETETCS aHATU30M CTPYKTYP, TEKCTYp U OTJEIbHOCTEH.

Hnmpysusnvie (2nyounnvie, niymonuyeckue) TOPOIbl BO3HUKAIOT B TJIyOU 3€MHOW KOpPBI U
nensTcs Ha aOuccanbHble (CBEpXINIyOWHHBIE) W TUNAOUCCANIbHBIE (MPUIIOBEPXHOCTHBIE).
Abuccanvhbie IOPOIBI 00Pa3yIOT TUTAHTCKHE TEa, 3aCTHIBAIOT JOJITOE BPEMs TPH BBICOKHX
TeMIIEpaTypax W JaBieHHH. [103TOMY CTpyKTypa abHCCalbHBIX TIOPOJ HOJIHOKPUCNANIUYECKAS,
PABHOMEPHOKPUCTALIUYECKAS W KPYNHOKPUCMALIUYECKds — KPUCTAIUIBI YETKO BBIPAXKEHBI,
pasMepsl WX KpYyIHBbIE W MPUMEPHO OJMHAKOBBIE. TEKCTYphl aOMCCANBHBIX MOPOJ MACCUBHbLE
Wi namuucmele. I unabuccanbhvie TOPOJbI OBICTPO 3aCTHIBAIOT MPU HEBBICOKMX TeMIlepaTypax
W JaBieHWH. Hapsay ¢ KpymHBIMH KpHUCTallaMH, B MOPOJAaxX BO3HUKAIOT Menkue. [loaTomy
runaduccanbHble HOPOJIBI XapaKTepU3YIOTCS NOJHOKPUCMALTUYECKOU, HO
HepasHomeprokpucmaniudeckou (nopguposudnoit) CTpyKTypOi M namHucmou TeKCTYpPOi.

Opy3usnvle TOPOJBI BO3HUKAIOT HA MOBEPXHOCTH, TJI€ JaBJICHHE HEBEIUKO U TeMIIEpaTypa
naBbl magaer ObicTpo. OCHOBHAS Macca paciiiaBa MOYTH MOJHOCTHIO PACKPUCTAIIM30BBIBACTCS,
1 JIUIIH KPUCTAIUIBI OTJEITBHBIX MUHEPAIOB MOTYT BBIACTATHCSA HAa OJJHOPOJHOM OECCTPYKTYPHOM
¢one. Iloposma mpuobperaer TunuyHoe IMOO nopdupogoe, MO0 cmekI08UOHOE CTPOEHHE.
BeipbiBatomuecs ra3pl MOryT npuaath 3ddys3uBam Hozopesamywo (nopucmyio, ny3wlpuamyio)
TekeTypy (mem3za). D y3uBHbIC TOTOKU U MMOKPOBBI, 00OTAIICHHBIE BYJIKAHHYECKUM CTEKIIOM, CO
BpPEMEHEM pa3pylIalTcs — B CHIy 3Toro 3(dy3uBHBIC MOPOABI NENATCS HA KAUHOMUNHbLE
(Moozbie, HEpa3pyIICHHBIC) U naieomuntvlie (IPEBHUE, Pa3pyLICHHbIC).

Xumuueckaa Knaccuukayusa MarMaTH4eCcKUX IOPOJ ONMUPAETCA HAa COAEp)KaHHE BYOKHUCH
kpemuus — Si02, KOTOpPY0 HHaue Ha3bIBAIOT KPEMHEKHCIOTOW WM KpemHesemoMm. [lo
COMICP)KAaHMIO KpPEMHE3eMa MarMaTH4YecKHe MOPOAbI Je-naTcs Ha kucivle (6onee 65 % Si02),
cpeonue (65 — 52 %), ocrnosuvie (52 — 45 %), ynempaocnosnvie (meuee 45 %). Hu B koem ciyuae
HEJb3sl MyTaTh cojepkaHue B mopoaax kpemueszema (Si02) u muHepana kBapiy (takxe Si02):



XUMHUYECKOE CO-E€AMHEHHE KPEMHE3EM €CTh BO BCEX MarMaTMueCKHUX MOPOJax, MOCKOJbKY TJaB-
HBIMHM B HUX SIBJISIIOTCS MUHEpaJbl Kjacca CHIIMKATOB, TOT/Ia KaK MUHEpasl KBapll IPUCYTCTBYET
JUIIH B HEKOTOPBIX. bolble Bcero kBapiia CoEp>KUTCS B KUCIBIX TOPOJaX. XUMHUECKUHA COCTaB
MOPOJT BHEIIHE MPOSBISAETCS B COOMHOWEHUU MEMHbIX U C8eMIbLX MUHEpAno8. YeM KHuciee
nopoaa, TeM oHa cBeriee. K TeMHO-OKpalleHHBIM MHHEpajaM OTHOCAT YEpPHBIE U 3€JICHBIC.
CBeTnoOoKpalnieHHble  MOPOJbl  HA3bIBAIOT  JIEUKOKPAMOBbIMU, A TEMHOOKpAIICHHbIE —
MeNaHoKpamosvimu. XUMUYECKHI COCTaB MOPOABI MPEIBAPUTENHLHO OLEHUBACTCS MO YBEMHOMY
yucny (yeemuomy undexcy) nopojipl (IPOICHTHOMY COJCPIKAHUIO TEMHBIX KPUCTAIIIOB):

- meHee 10 % TemubIx — mopona kucnas; - 10 — 50 % remubIX — mopoxaa cpequssa; - 50 —

90 % TeMHBIX — TOPOJIa OCHOBHAS;

- Oonee 90 % TeMHBIX — TOpPOJIA YIBTPAOCHOBHAS.

Heo06xoauMo yuuThIBaTh, 4TO MpPO3payHble KPUCTAIIBI KBapIia HEPEAKO CO3JAI0T HIUTIO3UI0
«3aTEeMHEHHS» MOPOJAbl — HACHIIIEHHBIM KBapieMm o0pasel] HepeaKo KakeTcs TeMHbIM. Bpamias
Takoil oOpasel, MOXHO YBUIETb, KaK KPHUCTAJUIbl, Ka3aBIIMECS UEPHBIMH «IIPOBATIAMUY,
o0peTaroT MTPO3payHOCTh M TPUCYIIUHA KBapiy KUpHBIM Omeck. Tem Oonee TeMHOU
NpEeICTaBIsSeTCS MOPOJa, COAEpKallas YEepHYH Pa3HOBUAHOCTh KBapua — MopuoH. Ilostomy,
OpU H3YYEHHU CBETJBIX MIM CEepPhIX MOPOJ OCOOEHHO BaXXHO YOEOUTHhCS B HAJIUYUU WU
OTCYTCTBUU KBaplla — OH JIETKO JUArHOCTUPYETCS MO KUPHOMY OJIECKY.

Omnpenensis XMMUYECKUH COCTAB MO0 OKpacke, HE CIeyeT OCTAaHABIMUBATHCS HA KAKOM-TO OJIHOM
kiacce. Tak, CBETJIbIM 00pasell mepBOHAYAIbHO OLICHUBAIOT KaK KUCIBIM WKW cpeaHuid. Jluimib
Mo3/IHee, MOCle OMpeNesieHuss MHHEPATbHOTO COCTaBa, MOKHO OYyJEeT YBEPEHHO OTHECTH €ro K
OJIHOM W3 TpyIII.

Inasnvimu nopodoobpasyrowumy MuHepaIaMu O0JbITNHCTBA MATMAaTUYECKUX TIOPO/I ABISIOTCS
CIIEAYIOLIHE.

0 Kucnbix mopoa — KBapii, OpTOKJIA3bI.

[ CpemHux MOpoJ — OPTOKJIA3bI, TUNIArHOKIIa3kl, poroBas oOManka. | OCHOBHBIX

NOpOJ1 — TIaruOKIa3bl, MUPOKCEHBI.

[ YapTpaoCHOBHBIX IOPOJ — MUPOKCEHBI, OJTMBHUH.

KBapi Hukorsaa He sBJSETCS TIaBHBIM B NOPOJaX OCHOBHBIX U yJIbTpaoCHOBHBIX. He ObiBaeT
MHOI'0 OpTOKJIa3a B OCHOBHBIX MOpojax. Bce mosneBbie mmaThl (OPTOKIA3bl M IJIArdOKIIA3bl)
OTCYTCTBYIOT B TIOPOJIaX yJIbTPAaOCHOBHBIX. OJINBUH U MUPOKCEHBI (ABIUT) HE SBIIAIOTCS TJIABHBIMU
B MIOPOJIaX KUCTBIX U CPETHHX.

Omnpenensisi XMMUYECKHI COCTaB, MOJIE3HO OIEHUTH YBEMOBVI0 XAPAKMEPUCMUKy TOPOJIbI,
MPEXJIe BCEro, BHIPAKEHHOCTh JTHOO 3E€NEHBIX (XONOIHBIX) TOHOB, THOO JKENTHIX U KPACHBIX
(terutpix). Uem Ooubllie B MOPOJIE TEMHBIX MHHEPAJIOB U YeM sipue 3€JICHBIA OTTEHOK, TeM OJIHKe
nopoja K OCHOBHBIM. HaoOopoT, Temnbple TOHAa OKPacKH XapaKTEpPHBI MOPOJAaM C BBICOKUM
coJiep’KaHleM KpeMHe-3eMa (KUCIBIM U HEKOTOPBIM CPETHIM).

Hakoner, KOCBEHHBIM MPU3HAKOM XMMHYECKOTO COCTaBa MOPOJIbl BBICTYIAET €€ YOenbHbll 8eC
— 4eM TsbKesee Mopojia, TeM OJInkKe OHa K OCHOBHBIM.

Munepanozuueckuit cocmaé MarMaTU4eCKUX IMOPOJA 3aBUCHUT OT XMMHUYECKO-TO COCTaBa
pacmnasa. [locinennuil onpenensercs npoueccamu auddepeniuanuu Marmel. [loaTomy BaxkHO
MOMHUTh PEAKIMOHHBIA psAx boysHa, OTpaxarliuil MOCIEAOBATEIbHOCTh KPUCTAIUIU3ALNT
MUHEPAJIOB U3 MarMbl: MEPBbIMU KPUCTAJIM3YIOTCS CaMble TYTOIJIABKME MUHEPAJIbI, a 3aTEM BCE
Oosnee nerkomnaBkue. TyrormiaBkue, TsHKeTbIE:

UepHbie, 3eleHbIe, 3€IEHO-Cepble (XONOIHBIE TOHA OKPAcKH) OJUBUH-NUPOKCEHBI-
MJIarHoK1a3bI-aM (O 0bI-OMOTHT-

JlerkoruiaBkue, CBETIbIC
Caemible (TeIIble TOHA OKPACKH) OPTOKJIa3-MYyCKOBUT-KBapIL

TyromnaBkue MuHepanbl 00Ja1aI0T IIBETOM OT 3€JIEHOT0 JI0 3eJI€HO-CEPOro U YepHOro, TOTJa Kak
JIETKOIIABKHE OTIHYAKOTCS CBETIBIMH TOHAMH (OENbIi, JKENTOCepPhI, KpacHO-Oypblii U 1p.).
JIrobass Marmatuyeckas Mopojia MPEUMYIIECTBEHHO COCTOUT M3 MUHEPAJIOB, COCEACTBYIOMIUX B



psany boysna. IloaToMy ONMBHH peAKO BCTpedaeTcs B IOPOJAE, COCTOSIIEH M3 OpTOKIa3a U
kBapua. HaoGopoT, mpoOnemMaTHuHO HAWTH KBapl WJIM OPTOKJIAa3 B MOPOJE, CIIOKEHHOU
OJIMBUHOM U aBIUTOM.

YIBTPAOCHOBHBIC IMOPOALI CpCAHUC MOPOALI
OJIMBUH-TTUPOKCCHBI- Iiar I/IOKJ'IaSLI-aM(I)I/I6OJIBI-6I/IOTI/IT-OPTOKJ133-MYCKOBI/IT-KBapL[
OCHOBHBIC ITOPOAbL KHCJIBIC TOPOJbL

MakpocKonMYeck MHUHEpaJbHBII COCTaB ONpenenseTcss TOJAbKO y MHTPY3uBOB. OIHAKO M
371eCb BO3MOXKHBI MPOOJIEMBI — HalpUMeEp, Pa3IHYUTh OPTOKJIA3 W IUIATMOKIIA3bl, aMpHOOIB U
nupokcensl. B a¢dy3uBax onpenensoTcss MuHepaibl HOPQUPOBBIX BKIIOYEHUH — dallle BCEro
KBapll, ITOJIEBbI€ MINMAaThl, poroBas oOMaHka. Ompenenuth Ha3BaHHE 3(QQPY3UBHONW IMOPOJBI
MIOMOJET HccieoBaHue Onecka U GopMbl MOPPHUPOBHIX BhIAETCHUH. B KaHOTUIHBIX MOpPOIAX
nopdupoBeie BKpamieHUs uIAOMOpPGHBI (OrpaHEeHB) W sApKO Onectar. B  OonpmmHCTBE
MaJICOTUITHBIX TIOPOJ OHU KCeHOMOP(HBI (chepuyHbI) U OIECTAT TYCKIIO.

Makpockonuyeckue Npu3Haku MUHepaoB psjaa boysHa.

ONMBUH — OJNMBKOBO-3€JEHBIM WK Oypblil; ON€CK CTEKISHHBINA; CNaHOCTb CPEeIHSS;
SPKO BBIPAKEHHBIE KPUCTAJUIBI PEIKH.
ABrUT — MHHEpal TpYIIbl NHPOKCEHOB; 3€l€HbIM, Oypbli WIM 4YepHBIH; OJeck

CTEKJISIHHBIH; CHalfHOCTh COBEpIIEHHAs; KPUCTAIIbl HPU3MATHYECKHE KOPOTKOCTOJIOUAThIe, C
KBAJPATHBIM IONEPEYHBIM CE€YECHHUEM. Pa3HOBUAHOCTAMHU MMUPOKCEHOB SBIISIOTCS YEPHO-3EJIEHBIN
92upun U ApKO-3€JIeHBINH Ouoncud — OHM 00pa3yIoT JTYUHCThIE arperaThl UTOJIbYaThIX KPUCTAIIOB.

[Inarnokyazel  — Oenble, CBETJIO- MWIM TEMHO-CEpbleé  XOJOAHBIX TOHOB; OJeck
CTEKJISTHHBIH; CTIaHOCTh COBEpIIEHHAs; KPUCTAJUIBI KpynHbIe TabnuTyaThie. Jlabpanop obnanaer
CUHE-3€JICHOW MpU3aluen.

PoroBas oOMaHka — TeMHO-3el€Hass 10 YEpPHOro; OJecK UIETKOBUCTHIN; CHANHOCTD
COBEpLICHHAsl; KPUCTAJUIbI CTOJIOYAThle, UrOIbYaThle, C MPOAOJbHON ITPUXOBKON HA IPAHSX.

buotut — uepHslii, Oypblil; Giieck ApKUl nepIaMyTpOBBINA, CTEKISHHBIN; CIAafHOCTH BEChbMa
COBEpLICHHAs; KPUCTAJIIBI IUIACTUHYATHIE, TA0IUTUATHIE.

OpToKia3 — KpeMOBBIH, pPO30BbIM, KpacHbIM, TEIUIBIX TOHOB O€J0ro, Ceporo, JIUIIb
aMa30HUT SPKO-3€JIEHBIN; OJECK CTEKISHHBIN; CIAHOCTh coBeplieHHas. OpTOKIia3bl NPUCYIIN
TOJIBKO KUCJIBIM U CPEJHUM IIOPOJaM.

MyckoBuT — OecHBETHBI WM CBETJO-CEpbli MPO3padyHbId; OJIECK OYEHb SPKUN
IIEPJIaMyTPOBBIM, CTEKIAHHBIN; CIIAWHOCTh BECbMa COBEPILICHHAs; KPHUCTAJUIbI INIACTUHYATHIC,
TabJaUTYaTHIE.

KBap1r — mpo3padHbie KpHCTamIibl OECI[BETHBIC, MOJIOYHbIE, PO30BBIE, YEPHBIE U 1p.; ONEcK
KHPHBIA, ApKUN (ecaM KpHcTaulbl 0e3 TpelluH); CcrnaifHoCTh HecoBepineHHas. KBapma Bcerma
MHOTO B TMOpPOAaX KHCIBIX; WHOTJAA OH COACPXKHUTCS B TOPOJAX CPEIHUX; HHUKOTJAa HE
BCTPEYAeTCs B OCHOBHBIX U YIIbTPAOCHOBHBIX.

Cpenu cBETJIBIX MUHEPAJIOB HYXXHO pa3iuyaTh KBapIl M MOJEBBIE MIMaThl. KBapir oTnudaeTcs
SAPKUM JKUPHBIM OJECKOM M OTCYTCTBHEM cmHaifHocTu. [lonmeBbie mmarhl 007aJal0T POBHBIM
CTEKJISTHHBIM OJIECKOM M COBEPINEHHO# crmaiHoCThio. Cinrojibl (MyCKOBHUT ¥ OMOTHT) CpeIH BCEX
MuHepanoB paga boysHa Beie-nsOTCS Hambosee SpKUM OJECKOM — B MOPOJAE OHH TOJOOHBI
OCKOJIKaM 3epKajl (00BIYHO OEIbIX, 30JI0TUCTHIX, YEPHBIX).

MHoro4ucineHHa TpyIa aKyecCOpHblX MHUHEPANIOB: CIIOJbI, CYIb(UIBI, OKUCIBI U MPOY.
Jlaxke KBapll MOXKET BBICTYHNUTb aKI[ECCOPOM B MOPOJaX CPEIHEro COCTaBa, OJUBUH — B KUCIIBIX
nopoJax u T. 1.

Z[narﬂocnmecmle NPHU3HAKHA 0CATO0YHBIX MOPOJ

OCH.IIO‘IHLI@ TOPHBIC MOPOAbI BOSHHUKAKOT HAa MOBCPXHOCTU 3emnu B PE3YJIbTATC HAKOIIJICHUA
MUHEpaNbHBIX M opraHudeckux BemecTB. bomee 90 % oObema ocamovHBIX MOPO] HAKOMHIOCH



Ha JTHE BOJHBIX 0ACCEHHOB: OKEaHOB M BOJ0EMOB cyIu. OCagoYHbIE MOPOIBI MO CYTH SIBJISIOTCS
BTOPUYHBIMH — JUIsI UX BO3SHUKHOBEHHS HEOOXOJUMO HMCXOJHOE MHUHEpalbHOE BeliecTBO. Ero
UCTOYHHKAMH SIBJISIOTCS TPOIECCH BHEIMHEH ¥ BHYTPEHHEH TEOJUHAMHKH, a TaKXkKe
KOCMHYECKUE CHIIBL.

Jlns ompesesieHUs Ha3BaHHUS OCAJOYHOW IMOPOJBI BBISIBJISIOT €€ BEIIECTBEHHBIH COCTaB,
CTPYKTYPY, TEKCTYpY, yIENbHbII BeC U 0OCOOCHHOCTH OKPACKU. DTH XapaKTEPUCTUKU 3aBUCST OT
MPOUCXOKIEHUA MOPOJ. [ eHesuc omnodcenuii ONPEALIIETCS TOM re0I0rnYeCcKO CHIION, KOTOpast
TPaHCTIOPTHpPOBAa W OTJaraja HUCXOJHBIA Marepualn. BpIIensioT OOMUpPHBIN mepeueHb
2eHemuyeckux munog OCaJ0YHbIX OTJIOKEHUIl: aJUIIOBHAIBHBIX, 03€PHBIX, OOJIOTHBIX, MOPCKHUX,
J0JIOBBIX M TPOY. B COCTaB OTIIOKEHUI OJHOTO T'€HETHYECKOTO THIIA MOTYT BXOJHUTH TOPOJIBI
caMoro pasHoro cocrtaBa. Hampumep, cpenu OONOTHBIX OTJOXKEHHH MPEICTaBIECHBI TOpPQ,
CHJICPHT, U3BECTHSK W Npo4. M Hao0opoT, O71HA M Ta Ke TOpHAs MOpoia MOXKET (OPMHPOBATHCS
pa3sHBIMU TE€OJIOTUYECKUMH CHJIaMH. Tak, MECKH MOTYT UMETh POUCXOKICHHUE PEYHOE, 03EPHOE,
MOPCKOE, 70JI0BOE U JIp.

CmpyKkmypsl OCaIOUHBIX TIOPOJ XapaKTepuUs3ywT pasMep, (HopMy U BEIIECTBEHHBIA COCTAB
crarapomux dactui. [lo cocmagy ocalovHbIe MOPOABI ACIATCS HA IATH OOJNBIIMX TPYII:
00JIOMOYHBIE, TTIMHUCTHIE, OPTAHUYECKHE, XEMOTEHHBIC, CMEIIaHHbIC. BBIICISIIOT YeThIpe epynnsl
cmpykmyp OCaJIOYHBIX TOPOJ: OOJOMOYHAs (3epHUCTasA), TIUHUCTAS (CKPBITO3EPHUCTASA),
OouomopdHas, KpUCTAIINYECKas.

Obromounas (3epuucmas, kiacmuueckas) TPyNNa CTPYKTYp MPUCYIIA MOPOAAM, CIOKCHHBIM
00JIOMKaMU MUHEPATBHOTO cocTaBa (MECOK, Taibka). BHyTpu 00J0MKOB MUHEpAIBI MOIAOTCS
JIMAarHOCTUKE — MO UX OJIeCKy, CHAHOCTH, U3JIOMY H IIPOY.

Inunucmas  (ckpvimosepuucmas) Tpylma CTPYKTYp OTJIAYAETCS TEM, YTO pa3InduTh
COCTaBHBIE YACTHUI[l HEBO3MOXKHO — CIIEJOBATENbHO, KOHKPETHOE Ha3BAHUE TJIMH OMpEAeIseTCs
C TOMOILIbI0 MHUKpockonma. B 1memom e TrIMHB 001aJal0T CTOJb HEMOBTOPHUMBIMHU
XapaKTEpPUCTUKAMHU, YTO HX MAaKPOCKOMUYECKOE OmpelnelieHHe OOBIYHO HE BBI3BIBAET
3aTPyIHECHUH.

buomopgnas Tpynma CTpyKTyp CBOWCTBEHHa TMOPOAAaM, COCTOSAIIMM M3 OCTAaTKOB
OpraHuyYecKkoro BemiectBa (TOopd, HM3BECTHAK-pAKyIICUHHK). JIMarHOCTHYSCKUMH MPU3HAKAMU
3]IECh BBICTYMAIOT HM30THYTHIC KOHTYPHI COCTABHBIX YacTe MOPOJBI M TIOBTOPSEMOCTH ITHX
KOHTYpPOB BO MHOXKECTBE YAaCTHIl — BEOb OpraHHECKHe TOpOoAasl OO0BYHO (QopMuUpyTCS
OCTaTKaMH OJHOTO BHJAa OpPraHW3MOB (MJIM 3aKOHOMEPHOH COBOKYIMHOCTH OpPTaHH3MOB).
HeunsmeHeHHBIE OpraHUYecKre OCTATKU OOBIYHO MAaTOBBIE, a TOJBEpPrIIHEcs IMceBIOMOphUIMy
(okameneBmme) yacto OmecTAT. CIOXKHOCTH B MaKPOCKOITMYECKOM OTPEICIICHUH OMOMOPQHBIX
CTPYKTYpP BO3HUKAIOT IpU pabOTe ¢ TOPOJaMHU, COCTOSIIUMH M3 MEIbYAWIITUX YACTHUI] — TAKUX KaK
MeJl, AUATOMUT U TIPOY.

Kpucmannuueckas epynna cmpyxkmyp TpUCyIIa XeMOTCHHBIM TOPOiaM, 00pa30BaHHE KOTOPBIX
CBSI3aHO C KpHCTaNIM3allMeil BelmecTB M3 pacTBOpoB. [louTu Bce XEMOTEHHBIE OCaIOYHbBIE
MOPOJbI  SIBIISIOTCS MOHOMHHEPAJIBHBIMH, B OOJBIIMHCTBE CBOEM 00Jamal0T OJECKOM,
CMalHOCTBIO M JPYTMMH CBOMCTBAMHM Y€ M3BECTHBIX Bam MuHepanos.

B mopoiax cMenraHHOTo COCTaBa COYETAOTCS Pa3HBIC CTPYKTYPHI.

Texcmypa 0caio4HOI MOPOJBI — ITO XapaKTep B3aUMHOIO PACHOJIOXKEHHS COCTABISIONINX €€
YacTUl, PHUCYHOK TIOBEPXHOCTH TMOPOAbl. TeKCTypHble OCOOEHHOCTH OCAJAOYHBIX MOPOJ
(GOpMUPYIOTCST TEOJIOTUYECKHUMH TPOIECCAaMH — MO3TOMY TEKCTYPHBIE MPHU3HAKU SBISIOTCS
BOXHEHUIIUMH IPHU YCTAHOBJIECHUU TeHe3HMca OTJIOXKEHUU. BBIAENSioT TEKCTYpHl CIOUCTOCTH,
MOPUCTOCTH, TPEIIMHOBATOCTH, OTIICYATKOB, MCKOMaeMoil psiOu. B 3aBuCcMMOCTH OT BpeMEHU U
OpUYUHBL (OPMUPOBAHUS, TEKCTYphl Pa3AeNsAOT HAa TPU TPYMIbI: MEPBUYHBIC, BTOPUYHBIC U
AMUTECHETUYECKHUE.

Ilepsuunvie mexcmypsi BO3HUKAIOT TPH OCAJKOHAKOIICHHH, U OTPaXKarT OCOOEHHOCTH
JTMHAMUKHA TEOJIOTHYECKOW CHJIBI — HamlpuMep, CTosdas Boja (GOpPMHPYET TOPU30HTAILHYIO
CIIOMCTOCTh, a TeKy4ast Kocylo. M3yueHuto mepBUYHBIX TEKCTYp CleAyeT YyAeNsATh Hauboubliee
BHUMaHMUe.

Bmopuunvie mekcmypul TaKKe CUHTEHETHYHBI OCAJKOHAKOIUICHHIO, HO (QOpMHPYIOTCS



MPOLIECCAMU, HE CBS3aHHBIMH C TJIABHOW T'€0JOTMYECKOM CHUII0OM — BOBHUKHOBEHHE JICASHBIX KU
OJIHOBPEMEHHO C HAKOIUIEHUEM JENIOBHS.

Onuecenemuyveckue  meKcmypsbl — CBSI3aHBl C  MpoOlleCCaMU  MOCTCEAMMEHTAIlMOHHOTO
npeoOpa3oBaHus Ocaka — 00pa30BaHUE TPEIIUH YChIXaHHs Ha MOBEPXHOCTH TaKbIpa.

Texcmypuvl croucmocmu MOXKHO Pa3JeNHUTh CIOUCTbIE W MacCHBHbIE. Maccuenas TEKCTypa
MPOSABIIAETCSA B XAOTUYHOM pacinpesieaeHun yactul. OHa BOZHUKAET MO JCHCTBUEM JIBYX IPUUMH:
OTCYTCTBHS MEPEHOCA U HEYMOPSJAOYEHHON BO BPEMEHHM aKKyMyJisiiiuu. VHbIMH cllOBaMH, OHa
BO3HMKAeT TOT/a, KOI/a TJIaBHOM CHIIOM SIBISETCS TpaBUTALMS — MCXOJHBIM Marepuan He
nepeMeIIaeTcss TOpu30HTAIbHO (KaK OTJIOKEHHUS 00BaOB U OCHINEN), WK MepeHocsIIas cuia He
CIocoOHa COpTUPOBATh (HAampuMep, JeIHHWK). MAacCCHBHOW TEKCTYpOd Hepenko o001agamT
OTJIOXKEHUS MOpEHHBIe, JeccoBble. Cnoucmovlie mexcmypsl GOPMHUPYIOTCS JaUOO 3a CUET
M30MpaTeNnbHON COPTHPOBKM MaTepuala Ha CTagul MepeHoca, JuOO0 B CHIY PUTMHYHOTO
HAKOIUICHUE (HAIpUMeEp, MO Ce30HaM). [ 0puzonmaivHas CIOUCTOCTh BO3HHUKACT B 3aCTOMHO-
BOJIHBIX, CIHOKOWHBIX YCIOBHSIX CEAMMEHTAlUH. Bonuucmas CIOUCTOCTb (opMUpyeTcs
MEAJICHHBIMU TIOTOKaMU. Kocas CIOUCTOCTh — OBICTPBIMU MOTOKAaMU. [lepekpecmuas CIOUCTOCTD
— IIPA CMEHE HaIPaBJICHUH MTEpEeHOCca.

Kpome crouctoctd, HEOOXOAMMO HCCIEAOBATh OPUEHTUPOBKU [UIMHHBIX OCEH KPYMHBIX
00;10MKOB. ["aNbKi MOPCKUX U 03€PHBIX IJISHKEN BHITSIHYTHI apaliieabHo Oepery. Peunas ranbka
B 0051aCTU CTPEXHS OpPUEHTHPOBAHA IO HANpaBJICHHIO TEUeHHs, a Onu3 Oepera — MOJ YIJIOM.
['anpku TOHHOW MOPEHBI BBITSAHYTHI 110 HAIIPABJICHUIO ABUKECHUS JICTHUKA.

Texcmypol  nopucmocmu  00OyCHaBIMBAIOTCS  pPa3HBIMU  TNPUYMHAMH:  XapakTepoM W
pacrnpeeneHueM HEMEHTa B MOPOJE, BEIECTBEHHBIM COCTaBOM, MPOLIECCAMHU BBILIEIAUYNBAHUS U
npou. Beiensior cineayoomue TeKCTyphl: TIOTHAS (HET MyCTOT), MUKpONopucTas (MyCTOTHI He
pa3IMYMMBI TJ1a30M), MEJTKOmopucTas (auamerp mop menee 0,5 MMm), KpymHomopucTas (auameTp
nop 0,5 — 2 mm), kaBepHO3Has (nuameTp mop Oosee 2 Mm).

Texcmypbl mpewunoeamocmu, Omneyamxo8, 3HaKo8 pabu CBUAETEIBCTBYIOT O MpOLEccax
1100 CHHTE€HETHYECKHX, TN00 dMHUTreHeTnYecKknX. Hanmpumep, TIMHUCTHIM TTOPOJAAM XapaKTEPHBI
TPEUIMHBI YCHIXaHUS — OHU BO3HUKAIOT MPH YMEHBIICHUH 00BbEMa BBICHIXAIOIIETO TIIMHUCTOTO
ocaJKa.

Yoenvuwiit 6ec nopox 3aBUCUT OT MX COCTaBa M MOPUCTOCTH. B MOJEBBIX YCIOBUSAX 3HAHUE
pa3HHIIBI B yAEIHHOM Bece MO3BOJSET Pa3IUYUTh OJMHAKOBBIE MO 00beMy 00pa3ipl BHEIIHE
CXOXHX MOPOJ.

Oxpacka IOpoJ 3aBUCHUT OT psija (HaKTOPOB: BIAKHOCTH IOPOJIBI, €€ COCTaBa, OKPACKU IIEMEHTa
u 1p. OnpeneneHne OKpacku ciaeayeT BECTH IIPHU €CTECTBEHHOM JIHEBHOM CBETE U TOYHO YKa3bIBATh
BIQXKHOCTH 00pasia. B 3aBHCHUMOCTH OT BpeMEHH U MPUYUHBI BOSHUKHOBEHUS, BBIICIISIIOT OKPACKY
MEPBUYHYIO, CHHT€HETHYECKYI0, BTOPUYHYIO.

Ilepsuunas (yHaciedosannas) okpacka OMPeNnensieTcsl IBETOM MOPO1000payoOIuX 00JI0MKOB.
[Toponsl mpuoOpeTaroT ee iU B pe3yabTaTe rOCHOACTBa (PU3NUECKOTO BBIBETPUBAHMS, WU TIPU
O4YeHb OBICTPOM HAKOIUIEHMHM UM 3aXOpPOHEHMH ocajaka. bemas okpacka mneckoB bemapycu
CBHJIETEJILCTBYET O MpeoliaJaHiy KBaplia, KelIToBaTas — OpTOKJIa3a, 3eJieHoBaTas — rIayKOHHTA.

CuHneenemuyeckas OKpacka BCET/la 3allONHSIET BECh CIOW M 3aBHCUT OT TpeX (pakTopoB: OT
[[BETa MOPOA000pa3yrIuX 00JIOMKOB, UX pa3Mepa, a Takke OT I[BeTa IleMeHTa. YeMm MeHble
auaMeTp OoOJIOMKOB, TeM Mopoja TeMHee. M3ydeHue CHUHTeHeTHYeCKOH OKpacKW IOMOTaeT
BOCCT@HABJIMBATh Taneoreorpaduyeckue yCIOBUS BPEMEHU OCAIKOHAKOIUICHHs: KpacHO-
JKEJITBIM ¥ KPacHBI I[BET BO3HUKAET IIPU CEIMMEHTALMU B KaPKOM BIIAXXHOM KIIMMATe; PiKaBoO-
Oypblif 10 4epHOTO — B YCIIOBHUSIX JKapKUX MYCTHIHb, OTTEHKH KEITOrO IIBETa CBONCTBEHHBI
3aCTOMHO-BOJHBIM AKKYMYJIALHSIM.

Bmopuunas okpacka BO3HUKAaeT II0J BO3JCHUCTBUEM THIIEPIEHHBIX IIPOLECCOB IOCIE
HaKOIUIeHUs ocajka. [IoCKoJIbKY 3TH MpOUEcCchl 3aBUCAT OT KIMMaTa U BPEMEHH, TO BTOpUYHASL
OKpacka MOXET paclpoCTPaHAThCSA Ha pasHylo INyOHMHY, HUKAK HE COIJIAcysCh CO CIOMCTOCTBIO
oTioXeHUi. TeMHO-cepblil U YepHBI BT 00YCIOBIEH MPOMUTKON MOpPOJ OUTYMOM, MU XKe
pacTBOpaMH, COAEPKAIIMMH CEPHUCTOE JKENE30 MU COJIU MapraHua.



I[narﬂocnmeclme NMPU3HAKHU MeTaMOP(l)H‘leCKI/IX nmopoxn

MeTtamopdudeckue TopHbIE MOPOAbl (HOPMUPYIOTCS B 36MHOH KOpE MyTeM JHIOT€HHOTO
peoOpa3oBaHus OCaJ0YHBIX, MArMaTHUECKUX WK MeTaMmopduye-cKkux nopoi. B 3aBucumoctu
OT HNPOUCXOKACHUA UCXOAHBIX ITOPOJ — 0CAAOYHOTO WJIM MAarMaTu4eCKoro, MeTaMOp(I)I/IHGCKI/IQ
MOPO/IBI COOTBETCTBEHHO HA3bIBAIOT MapaMeTaMop(UYeCKUMH H OpTOMETaMOphUUYECKUMHU.
Metamopdudeckomy mnpeoOpa3oBaHUIO MOTYT MOJBEPIHYTHCS BCE XapaKTEPHCTUKU paHEe
CYIIIECTBOBABUIEH MOPOJIbI: €€ MUHEPAJIbHBIA COCTaB, CTPYKTYpa, TEKCTYpa, yIEIbHbIA BEC U
npod. Baxneimmmu pakropamMmu Mmetramop@u3Ma BBICTYIIAIOT BBICOKAsI TEMIIEPATYpPa, BBICOKOE
JaBJIeHHE, BO3/ICHCTBHE MarMaTH4ecKuX (UIIOMI0B, a TAaKXKe BEIIECTBEHHBIN COCTaB MCXOHOM
nmopoabl. MetaMoppu3M Bceraa COMPOBOXKIASTCS MEPEKPHUCTALTU3ANNUEH HUCXOTHBIX TOPHBIX
OO/ — MOATOMY MeTaMop(HrUecKHe MOPO bl MOTHOKPUCTAIITUYHBI.

CTpyKTYypbl METaMOP(PHUUECKHIX MOPOJ] PA3ISISIIOTCS MOYTH 110 TeM K€ KPUTEPHUSM, YTO U
MOpPOJI MarMaTU4eCKHX: Mo aOCONIOTHOMY M 1O OTHOCUTEIbHOMY pa3Mepy kpuctamioB. Ilo
CTCIICHU KPHUCTAJINIMYHOCTH ACJICHHUA HET — BCC 663 HUCKIIIOUYCHUA MGT&MOp(bH‘ICCKI/IC TIOpOAbI
00J1a1al0T TOTHOKPUCTAIUIMYECKONH CTpyKTypoil. [lo 3ToMy mpu3HaKy OHH COBMAJAOT C
MHTPY3UBHBIMH TOpOJaMH. B mpoaykrax Husmied CTyneHu mMeramoppu3Ma MOTYT YaCTUYHO
COXPAHSATBCS CTPKTYPHbIE TPU3HAKM HCXOJHBIX TOPOJ — HX OTHOCAT K PETUKTOBBIM
CTPYKTYpaM.AOCOJIOTHBIA ~ pa3Mep KPUCTAUIOB  pacTeT MPOMOPIUOHAIBHO  CTETICHU
MeTamopduszma. COOTBETCTBEHHO BBIJEISIOT YETHIPE BUAA CTPYKTYP:

. MeJKOKpucTamunueckyro (Menee 0,25 Mm); * cpennekpuctaudeckyio (0,25 — 1 mm);
. KpynmHOKpucTamndeckyto (1 — 10 Mm);
. TUTaHTOKpHUCTAITHYECKYIO (O6osee 10 Mm).

[Io oTHOCHUTENBHOMY pa3Mepy KpHUCTAIIOB BBIIEISIOT CTPYKTYpPHl TPaHOOJIACTOBYIO
(PaBHOMEPHOKPHUCTAIUTHYECKYIO) U TOp(HpoOIacTOBYI0 (HEpaBHOMEP-HOKPUCTATUTHYECKYIO).
I'panobnacToBas CTpyKTypa MpHCYIa pABHOMEPHOKPHU-CTAIITUIECKUM MTOPOIaM C KpUCTalIaMU
nzomerpuuHoi popmel. [Tophupodna-cToBast CTpyKTypa Xapakrepusyercs OOJNBIION pasHHULIEH
JUaMETPOB KPHUCTAIUIOB, U TEM, YTO B KPYITHBIX KPUCTAIJIaX SPKO BBIPAXKEHBI TpaHH, pedpa u
BEPILIUHBI.

TekcTyphl cIyKaT TJIaBHBIM JUATHOCTHUECKUM MPU3HAKOM MeTaMop(Hue-CKUX MOPO/I.
TexcTypsl K1accuGUIUPYIOTCS 110 IBYM MPHU3HAKAM: TI0 (POpMEe KPUCTAIIOB H 110 UX B3aUMHOMY
PacIoIOKEHUIO B IOPO/IE.

[To ¢popme KpUCTAIIIIOB BBIACISAIOT CIEAYIONNE TEKCTYPHI: MIIACTUHYATYIO (Ta0JIUTIATYIO),
JMCTOBATYIO, YEIIyH4aTyl0, UrOJIbYATYIO.

[To pacronoXeHuo KPUCTAJUIOB BBIAEISIOT TEKCTYphl MAacCHUBHYIO, CIIAHLEBAaTYIO,
1oJIocyaTyto (rHeWCOBYI0), II0HUaTyI0, BOJIOKHUCTYIO, OUYKOBYIO.

. MaccuBHas — ONpeAeIeHHON OPUEHTHPOBKH KPUCTAIIIIOB HET.

. CnanueBatas (IuMTdaTtasi) — IUIACTHMHBI WJIM YEUIYH MUHEPAJIOB PACHOJI0XKEHBI
MapajjiesibHO; TMOPOJBbl CJOXKEHBbl HENPEPBHIBHBIMU CIIOSIMH  OJHOPOJHOM MOIIHOCTH H
pacKayibIBalOTCs Ha TOHKHME TUIUTKU.

. [TonocuaTtast (THeWicoBasi) — dYepeAOBaHHWE II0JOC PA3HONW OKPACKH, MOIIHOCTH U
MHUHEpAIBbHOrO COCcTaBa. B oTiaMuue OT claHIeBaTONW TEKCTYPHI, MOJ0CYATasT XapaKTePU3yeTCs
MIPEPHIBUCTOCTHIO.

. [TnoituaTtas — TOHKUE, MEJIKO TOPUPOBAHHBIE CIIOU.

. Bonoknucras — mopoja Ci0K€Ha MapajuIeIbHO BBITAHYTBIMH BOJOKHHCTBIMU HIIU
UT0JIbYaTBIMU MUHEPAJIAMH.

. OukoBasi — pa3HOLBETHBIE IIOJOCHI C OBAJBHBIMHU YTOJIIECHUSAMH, OOpa30BaHHBIMU

CBETJIBIMH MUHEPAJIAMH.

OtnenpHOCTH MeTaMOPGUYECKUX MOPOJ ACNATCA Ha PEIUKTOBBIE M MeTaMop(dUYecKUe.
PenukTOBBIE  OTHENBHOCTHM YHACHENOBaHBI OT MCXOIHBIX MOpoA. Meramopduueckue
OTJIEIBHOCTH BO3HUKAIOT MPU MeTaMop(du3Me U Ipe/icTaBiIeHb! KinBaxeM. KiuBax — cuctema
NapaijIesIbHbIX TPELINH, PACCEKAIOLINX TOPOly HECOTIIACHO MIEPBUYHOI TEKCTYpE.



MuHepanbHbIN (M XUMUYECKHUI) COCTaB METaMOP(PUIESCKIX TTOPOJT CaMBIif pa3HOOOPa3HBIN — OH
omnpenensaercs cnenndukoil mporecca MeTaMopdr3Ma U COCTABOM UCXOIHBIX OPOJ. I TaBHBIMU
Oopo1000pa3yoIIMMI MUHEpajdaMHu CIyKaT U THUIMYHO MarmaToreHHsle (psaa boysHa), u
[THEBMATOJIMTOBO-TUAPOTEPMalbHblE, M COOCTBEHHO MeTaMopdoreHsnsle. Mertamoppuzmy
XapakTepHa TpaHc(popMaIys MUHEPaIbHOTO COCTaBa MO0 MEPE POCTA TEMIIEPATYPHI U IaBJICHHUS.
Tak, B mopojiax HU3KHMX CTyleHell Meramop¢u3Ma IHUPOKO MPeACTaBIEHbl I'HIPATUPOBAHHbIE
MUHEpaJibl Kjlacca CUJIMKATOB (CIIOJbI, XJOpUT U aApyrue). HaobGopor, B mopomax BeIcLIei
CTyIEeHU MeTaMop(pu3Ma BOJHBIE MUHEPAIbl OTCYTCTBYIOT — KPUTHUYECKON TeMIepaTypoil s
BOJIbI B cocTaBe MUHepanoB sBisieTcs 375 [JC. Takum 00pazoM, pocT TeMIiepaTyphbl U 1aBICHUS
00ycCJIaBIMBAeT U3MEHEHHE CTPYKTYPbl U MUHEPAIbHOTO COCTaBa METAMOP(HUIECKUX MOPOI.

HOpﬂIlOK ONMUCAHUA MAarMaTHY€CKUX IMOpPoa B lIIJI]/I(l)aX

[TonmHOKpHCTAUINYECKNE PAaBHOMEPHO3EPHUCTBIE TMOPOAbL. Ompenensrorcss TIiaBHbIE,
BTOPOCTETICHHBIE, AaKIIECCOPHBIE M BTOPUYHBIE MUHEpAJIbl, CJlararmlide TOPHYIO IIOpONY.
['mazomMepHO MM ¢ OMOIIBIO MPUOOPOB MOACUUTHIBAIOTCS MPOLIEHTHBIE COJEPKAHUS ITIABHBIX
MUHEPAJIOB M J1a€TCSl ONHCAaHUE ONTHYECKUX WU JPYTHUX CBOWCTB Kaxkaoro MuHepana. llpum
OIpENIeIEHNN KakKJOro MHHepaja HeOOXOAMMO MPOBEPUTHh BCE €ro KPHUCTANIOONTHYECKHUE
CBOWCTBA, a B ONIMCAHHUH CJIETyeT OTPaXKaTh TOJIBKO CHEIH(PHIECKUE CBOHCTBA, K KOTOPBIM MOTYT
OTHOCUTBhCSI (QopMa U pa3Mepbl 3€peH, OKpacka U IUIEOXPOM3M, YIJbl IOTacaHus B
OPHEHTUPOBAHHBIX pa3pe3ax JJIsi MUHEPAIOB, 00pa3yIOIUX H30MOPQHBIE PSIbI (TNIArHOKIa3Hl,
NUpPOKCeHbl, am@uoonsl). Ilpn onMcaHMum KakAOro MHUHEpana OTMEYAIOTCs TaKXkKe BCe
0COOEHHOCTH €r0 MUKPOCTPYKTYPHI, @ UMEHHO CTETNIeHb UINOMOp(}H3Ma, B3aMMOOTHOIICHHUS C
JIPYTUMH MHUHEpaJlaMH, XapakTep B3aMMHBIX [IPOpacTaHUii, 00pa30BaHNE PEaKIIMOHHBIX KAEMOK,
MIPOLIECChl KOPPO3UH, OIJIABICHHSI M Jp. XapaKTepusys MPOIYKThl BTOPHUYHBIX HM3MEHEHUH,
OoTMe4YaeTcsi o0mas CTerneHb U3MEHEHHOCTU MOopoAbl. [1opoOHO OMUCHIBAIOTCS CTPYKTypa U
TEKCTypa U, HAKOHELL, OIIPEIEIISAETCS €€ Ha3BaHUeE.

Henonnokpucramueckue nopdupossie moposl. s ropHoi mopoasl ¢ nophupoBoit
CTPYKTYpOl  CHayaja TIJIa30MEpPHO  OLEHMBaeTcs  olmias  IJow@aab, 3aHUMaeMas
(deHOoKpHUCTaNIaMUd ¥ BKpAlJICHHUKAaMHU, U ONpeAeseTcs HMX MHHepaiabHbll cocTas. [lpu
OMHMCAaHWU OCHOBHOM MacChl HpPEXIE BCEr0 OTMEYAETCsl CTENEHb €€ KPUCTAINIMYHOCTH,
MUHEPAJIBHBIA COCTaB MUKPOJIUTOB, ONPEAEISAIOTCA CTPYKTYPa M TEKCTYpa U IO COBOKYITHOCTH
BCEX MTPU3HAKOB OINPEJEISAETCS Ha3BaHUEM BCEU TOPHOM NOPOBI.

MUKpPOCKOIIMYECKOE ~ ONMCAHUE  MAarMaTHMYECKUX  TOPHBIX  IOPOJA  JKEJIATEIBHO
COTMPOBOXKAATh MHUKpOopoTOrpadusMu WIM 3apUCOBKAMH  XapaKTEPHBIX OCOOEHHOCTEH
CTPYKTYPBI, TEKCTYpBI U OTJEIbHBIX MUHEPAJIOB.

[Ipu neranpbHOM ONKCAaHUU COCTaBa IMOPOJ 3HAYUTEIbHOE BHUMAHUE CJEAYET YIESATh
OIIPECIICHUIO Pa3MEpPOB 3€pPEH MMHEPAIOB M IOJCYETYy UX KonuuecTBa. [Ipu aeTanbHBIX
HCCIIEIOBAaHUAX pa3Mephl 3e€peH MUHEPAJIOB OINPEAEISIOTCS C MOMOIIBbIO OKYJISIP-MUKPOMETPA,
MIPECTABIIAIONIET0 cOOO0 pa3IeIeHHYIO Ha CTO YacTel IIKaTy-TMHEHKY, HAHECEHHYIO Ha CTEKJIO
Y BCTABJICHHYIO B (JOKAJIbHYIO IUNIOCKOCTh OKYJISIPa BMECTO KPECTa HUTEH MIIM COBMECTHO C HUM.
IIpexne yeM noab30BaThCs ITO JIMHEUKOU CIIENYET ONPEAEIUTh LIEHY €€ ACICHUS I KaXKI0ro
U3 BXOAAIIMX B KOMIUIEKT MUKpOCKomna oObekTuBa. LleHa nenenus omnpenensercs ¢ MOMOLIbIO
00BEKT-MUKPOMETpA, TAKXKE MPEACTaBISAOLIEro coboil nuHelky ¢ uneHou aenenus 0,01 mm.
OOBEKT-MUKPOMETpP IMOMEIAETCs] Ha MPEAMETHBIA CTOJIMK MHKPOCKONA BMECTO LUIM(a U
00BEKTUB TOYHO (POKYCHUPYETCs Ha IIKaly. BpameHneM npeMeTHOTo CTOJIMKA IIKAIbl 00bEKT-
MHUKpOMETpa M OKYJAP-MHUKPOMETpa YCTaHABJIMBAIOTCS MApaJUIeIbHO JApPYr JApPYry H
COBMEILAIOTCA UX HYJIEBBIE JEJIECHUA. 3aT€M ONPEIEISIETCS] YUCIO JEIEHUN LIKalbl OKYJSp-
MHUKPOMETpa, YKJIaJbIBatolLIeecs B Ipeesax MKajabl 00beKT-MUKPOMETpa UM HA000POT.

KonnyecTBeHHBIN MOACYET u ompeaeIeHue IIPOLEHTHOI'O copepKanus
0pO1000pa3yOIMX MUHEPAJIOB B HIIH(aX NPOU3BOJUTCS IUIAHUMETPUUECKUM, JTMHEHHBIM U
TOUEYHbIM MeToAaMU. IlnaHnMeTpuueckuil METO ] 3aKIF04aeTCsl B UCIIOJIb30BAHUN KBaJPATHO-



CETYaTOro OKYJIAP-MUKPOMETpPA, C IIOMOILIBI0 KOTOPOrO MOJCUYUTHIBAETCSI KOJUYECTBO KIIETOK,
NPUXOAIIMXCA Ha JOJI0 KaXIoro MuHepasa 1o Bcedl miomanu nummga. Iloxcders
MIPOU3BOJIUTCS TIPU MAJIOM YBEITMYEHUHN 00bEKTHBA - 3X WiH 8X. JlaHHBI METO TOYEH, OJTHAKO
OTJIMYAeTCs TPYAOEMKOCThIO. JIMHEHHBIN MOICUYET OCYILECTBIISAETCS C MOMOIIBIO CTIEIHATBHBIX
CUETHBIX TMPHOOPOB, TMO3BOJISIONIMX MEXAaHHYECKH CYMMHUPOBATh OOILYIO JJIMHY CEUCHHM
MUHEpaloB, Ha0mogaeMbIX B HUIM(pE, OJHAKO TaKOM MeToj Takke TpedyeT OOIbIIMX
BPEMEHHBIX 3aTpaT. TOUedHBI METOJ MOJCYET NMPUMEHSETCS AJI HU3Y4YE€HHUS PAaBHOMEPHO-
3€pHHUCTBIX MOPOJ, AJS ONPEAENCHHUs MPOLEHTHOIO COAEpKaHMUsA aKLUECCOPHBIX WIM PYIHBIX
MUHEpAJIOB B NUTU(aX ¥ MPH U3y4eHHH MMMEPCHOHHBIX IpenaparoB. [IponenTHoOe conepxanne
OT/EJIbHBIX MUHEPAJIOB ONPE/EIIAeTCS] MEXaHUUYECKUM MOACUETOM KOJIMUYECTBA 3€PEH Ka)J10ro
u3 HuX, B obmeit cymme He meHee 800-1000 3epen. IIpu rpy0Ooii BHU3yalbHOM OLIEHKE
KOJINYECTBEHHBIX COOTHOIIEHUH IVIaBHBIX MOPOA000PA3YIOIIMX MUHEPAJIOB B IUIM(AX MOXKHO
MOJIb30BATBCS  JTAJIOHHBIMH — TAJIETKaMH, Ha KOTOPBIX HM300pa)XCHO MPOU3BOJIBHOE
pacroyio)KeHUe 3epeH OJHOr0 MHUHepaja OTHOCUTENIbHO (OHA, B KayecTBe KOTOPOIrO B
KOHKPETHOM IIIU(E paccMaTpuBaETCs OKpy»Karouas mMacca MUHepanoB. OOBIYHO IpU TaKOU
rpy0oii olLeHKe, KOTopas, TeM He MeHee, NpUrojHa i OOJBLIMHCTBA METporpaduyeckux
ONHCAaHUN, MOKHO OIPEAEIUTh COJIEPKaHNEe MOPOA00OPA3YIOIIMX MUHEPAIOB C TOUHOCTBIO 10
3-5%, a Takxke 0003HAUYNUTh BTOPOCTEIICHHBIE U aKIIECCOPHBIE MUHEPAJIBI, IPOBES MEXKY HUMH
YEeTKOE pa3fiesieHueE.

[Ipy M3ydyeHuM U ONMMCAHUU MArMaTUYECKUX TOPHBIX MOPOJ 0c000€ BHUMAHHUE CIEAyeT
oOpallath Ha BKJIIOYEHHS U MPOIYKThl U3MEHEHUs. B mopomoo0pasyronux MUHEpanax MOryT
IIPUCYTCTBOBATh TBEP/blEe U ra3000pa3Hble BKIIOYEHUs. TBepJible BKIIOUEHUS MPEICTABICHBI
MUHEpaJlaMd WM BYJIKAaHUYECKHUM CTEKJIOM U HCCIEAYIOTCS OOBIYHBIMU METOAAMH IpHU
OONBIINX yBETUYEHUSX 00bekTHUBa. K HUM OTHOCATCS MOWKMUIMTOBBIE BPOCTKH - PA3IUYHO
OpPUEHTHPOBAHHBIE BPOCTKH MEIKUX UAMOMOP(HBIX KPUCTAIOB TUIarHoKjIa3a B MOHOKJIMHHOM
MTUPOKCEHE, MUPMEKHUTHI - uepBeoOpa3Hble OAMHAKOBO OPHEHTHUPOBAHHbIE BPOCTKM KBapla B
IJIaruoKiIa3e, CUMIUIEKTUTHI - CIOXHbBIE B3aUMHbBIE MTPOPACTaHUs JIBYX MUHEPAJIOB, U JpYyrue,
U3y4yeHHE KOTOPBIX IO3BOJSET YCTAHOBUTH IOCIEI0BATEILHOCTh MHHEPAIOOOpa30BaHUI B
onuchiBaeMoil ropHoil mopone. Ilpu H3ydyeHUM CTEKIOBATHIX U CKPBITOKPUCTATINYECKUX
TOPHBIX TOPOA OOJbIIOE BHUMAHMUE CIEAYET YIENATh XapaKTepUCTHKE MHUKPOJIMTOB - OYEHb
MEJIKUX UTOJIbYAThIX WM MJIACTUHYATHIX KPUCTAIUKOB.

BxittoyeHus: BylIKaHUYECKOTO CTEKIIa XapaKTepu3yloTCsl HeMPaBUWIbHOM popMoOil U BecbMa
MaJIbIM IOKa3aTeJeM IMpeJIOMIICHUs, ompelensieMblM 1o nojocke bekke. Ilpu ckperieHHbIX
HUKOJISIX OHU OCTAIOTCSl TEMHBIMH, OOJIbIIIEH YacThIO OECIIBETHBIMHU, PEXKE OKpAIICHBI B OYpbIii
WIN KeNThIM 1BeT. MHOTja BHYTpH BKIIIOUEHMH BYJIKAaHMYECKOI'O CTEKJIA MOTYT HAaXOJIUThCS
HETIO/IBMKHBIE Ta30BbIe My3bIPbKHU OKPYTI0H (POPMBI C ITMPOKHUMH YEPHBIMU KOHTYPaMH.

BxitoueHus kuakocTeil B MMHEpajaX MMEIOT OBAJIBHO-KPYIIYI0 (OpPMY M OKpPYKEHBI
U3HYTpU TEMHOH KaiimMol Omaromapst Oouipllield pas3HUIlE B IOKAa3aTeNsAX MPEIOMIICHUS
xuakocted (Menee 1,3) m MunepainoB (6onee 1,43). B HuX Takke HaOJIOAAIOTCS Ta30BbIC
My3BIPbKH, HAXOASIINECS B HEIIPEPHIBHOM JIBH)KEHUU.

BropuuHble M3MEHEHUs XapaKTepHbl Ul MHOTHX IOPOJ000pa3yloIMX MUHEpPAJIOB U
00JIer4aloT UX AUArHOCTHKY. bojee Toro, OHM OKa3bIBaIOT OMPEAEICHHOE BIUSHUE HA COCTAaB U
CTPYKTYpy Bced mopoisl. [[ns onuBUMHA XapakTepHa CEepHeHTUHHM3alMs, A aM(uOosIoB -
xjioputuzanud. Hanuuume cepunura M COCCIOPUTA MOMOTaeT OTIMYUTH HECABOWHHMKOBAaHHBIN
KHCJIBIH MJIaruokiia3 oT KBapia.

3ananue: Mecropo:xknenust bypsarum.

JUnis BBINIOJTHEHUS 3aJaHMsI CTYJIEHT BBIOMPAET OJTHO U3 IPEACTaBI,CHHbIX MECTOPOXKICHUN
pacnosioKeHHBIX Ha Tepputopun Pecriy6nuku BypsaTus — o0pasiubl py U TOPHBIX TOPOA.

Ha ocnose NU3Yy4YCHUS MATCPUAJIOB IO BUJAM ITOJIC3HBIX UCKOMIACMbIX HCO6XOI{I/IMO:



1. JaTh onrcanue MUHEPATBHBIX MacC Py U TOPHBIX MOPO/I.

2. OmpenenuTh Ha3BaHUE MOPOIb MUHEPATIBHBIX MAcC Pyl ¥ TOPHBIX TIOPOJ.

3.0mpenenuTs BU NOJIE3HOTO HCKOMAEMOTO.

4. IIpoaHanu3upoBaTh HHPOPMAIHIO O MECTOPOXKJICHHUSIX U IaTh 3HAUEHUS KOHTUIIHH.

5. JlaTb XapakTepUCTHKY PYA: a) HAUMEHOBAHHE PYAHBIX MUHEPAIOB U MHHEPAIBHBIX MacC

0) XMMHYECKHUU COCTaB, (pU3MUECKHE CBOWMCTBA B) TEKCTypa U CTPYKTypa PyI T') TE€HE3UC 1)
MIPaKTHYECKOE TPUMEHEHUE

6. KimaccudummpoBats MecTopokIeHNs (TeHETHUECKH, MOPPOTeHETHIECKN )

7. OxapakTepu3oBaTh T'eOJIOTUYECKOE CTPOCHHWE THUIUYHBIX MECTOPOXKACHUH pa3IHIHBIX
TEHETHYECKUX THUIIOB

8. IIpoaHamu3upoBaTh JKOJOTUYECKHE W HSKOHOMHUYECKHE AacHeKThl OCBOCHHS, IEPCIEKTHBBI
paszButusi. Kak utor HeoOXOIUMO JaTh T'EOJIOTHYECKYH) XapaKTEPUCTUKY MECTOPOXKICHHUH IMOJIC3HBIX
HCKOTIAEMBIX Pa3JINYHBIX TeHETHIECKUX THIOB. OmrcaHie BHEITHETO BH/IA, TEKCTYPHI U psifia GPUINIECKUX
MapaMeTpoB MPOU3BOIUTCS BU3YAIBHO 10 00pa3ity (Makpoonucanue). Omucanue JOMKHO OBITh KPaTKHUM,
HO B TO K€ BpeMsI HACTOJIbKO TTOJIHBIM, YTOOBI TIO OMHUCAHUIO MOKHO OBIJIO COCTaBHUTH MPEICTaBICHIE 00
n3y4aeMoi rmopone

5. IIPABAJIA O®OPMUIEHUSA OTUETA

Ha 3ak/a0uMTeIbHOM 3Tame MPaKTUKH OOydarolmMHCs JOJDKEH 0000LIMTh MaTepual,
coOpaHHBIE B TMEPUOJ MPOXOXKACHHUS MPAKTUKH, ONPEIEIUTh €ro JAOCTaTOYHOCTh U
JIOCTOBEPHOCTH, O(POPMHUTH OTUET I10 MPAKTHKE.

5.1 Odopmiienne TekcTa

5.1.1 Tekct nomken ObITh 0hopmiieH B TekcToBoM peaakrope Word for Windows Bepcuu
He Hwke 6.0. Tun mpudra: Times New Roman Cyr. IlIpudt ocHOBHOrO TeKcTa: OOBIYHBIH,
pasmep 14 nr. HlpudT 3arosoBKOB pa3aenoB: MOMYXKUPHEIA, pazmep 16 nt. [lpudT 3aronoskon
NOJpPa3/eoB: MOMYKHUPHBIH, pasMep 14 nT. MeXCUMBONBHBIM HHTEpPBal. OOBIYHBIN.
MeXCTpOYHBIN HHTEPBAI: OJUHAPHBIN.

5.1.2. ®opmynbl A0DKHBI ObITH OopMmieHsl B pemakrope (opmyn Equation Editor u
BCTaBJICHBl B JIOKYMEHT Kak 00BeKT. Pasmepsl mpudta mms opmyn: -oObraHbld — 14 mT; -
KpynHbIi uaaekc — 10 nT; -Menkuit uHAeKC — 8 NT; -KpymHbIA cuMBOI — 20 NT; -MENKUI CUMBOI
— 14 n.

5.1.3 MnmrocTpaiuu JOKHBI OBITh BCTaBJICHBI B TEKCT: -MuOo komanaamu BCTABKA-

PUCYHOK, koropble MO3BOJSIOT BCTaBUTh PUCYHKH M3 KOJJIEKLUHU, U3 APYTUX MpOrpamMm
nQaiisos, co CKaHepa, Co3/laHHbIe KHOIIKAMHU Ha MaHEeIH PUCOBaHUs, aBTO(UTYpPhI, 0O BEKTHI
Word

Art, nuarpammsl (Bce HIUTIOCTPAILIUK, BCTABIISIEMbIC KaK PUCYHOK, JTOJDKHBI OBITh TIPE0Opa30BaHbI
B (dopmar rpaduyeckux aio, mommepxkuBaeMbix Word); -mu6o komanmamu BCTABKA-
OBBEKT, mpu »sTtom HeoOxomumo, dYTOOBI OOBEKT, B KOTOPOM CO3/laHA BCTaBlsieMas
WILTIOCTpanus, nogaepxxusaics peaakropom Word ctannapTHON KOHOUTYpaLIUU;

7.1.4 PaccTosiHuE OT BEpXHEW WJIM HUKHEH CTPOKH TEKCTa MOSICHUTEIBbHOM 3alMCKHU 110
BEpXHEH WM HIXKHEH paMKu JHUcTa AO0DKHO ObiTh He mMeHee 10 mm. PaccrosiHue oT pamku
(hOpMEI IO TpaHUIl TEKCTA B HAYaJIe M B KOHIIE CTPOK 61 MOMKHO OBITh HE MeHee 3 MM. AO3aIlbl B
TEKCTE HAYMHAIOT OTCTYIIOM, PAaBHBIM IIATH yAapaM mumnyieii Mamuaku (15-17 Mmm).

TexcT BbIMONHSAETCS, COOMIOAAs CileNyoIIue pa3Mepsl moieil: gesoe — He MeHee 30 MM,
npaBoe — He MeHee 10 MM, BepxHee — He MeHee 15 MM, HIkHee — He MeHee -20 Mm. CTpaHuUIbI
cllelyeT HyMepoBaTh apabCcKuMu nuppamu, codto1as CKBO3HYI0 HyMEPalHUIo 10 BCEMY TEKCTY.
Homep cTpanuisl npocTaBisitOT B MPaBOM BepXHEM yriy 0e3 Touku B KoHie. 1.5 Omeyatky,
ONUCKH M TpapuyecKue HETOYHOCTH, OOHAPYKEHHBIE B MPOIIECCE BBIMOJHEHUS, JOMYCKaeTCs
UCHPABIATH MOJAYUCTKON MM 3aKpallMBaHUEM Oesoi KpacKod W HaHECEHHEM B TOM K€ MECTe
UCTIPABJIEHHOTO TEKCTAa MAIIMHOMUCHBIM CHOCOOOM WIJIM YEepPHBIMH CPEICTBAMHM, MOMAPKU M



CJIe/Ibl HE TIOJTHOCTBIO YAJICHHOTO MPEKHET0 TEKCTa He JOoMycKatTes. JIydiine ucnoyib30BaTh Npu
3TOM KOMIBIOTEPHYIO TEXHOJIOTHIO0. MOXKHO HaKJIeUBaTh PUCYHKH, poTorpaduu.

5.1.5 TUTynbHBIN JUCT SIBJISETCS MEPBBIM JUCTOM OTueTa. [lepeHOCH CJIOB B HAIMUCAX
TUTYIBHOTO JHCTa HE nonyckaroTcs. [Ipumep odopmieHHs TUTYIBHOTO JUMCTa TPUBEICH B
npuioxeHuu 1.

5.1.6 Tekct oTyeTa pa3iemnsioOT HA pa3felbl, MOAPa3Aeibl, MyHKTH. Pa3nensl J0KHBI UMETh
MOPSTKOBBIE HOMEPA B TpeJeiaXx BCero TeKCTa, 0003HaueHHBbIe apabckue mudpamMu 0e3 TOUKH.
[logpasgensl OOMKHBI HWMETh HYMEpallMi0 B TMpeJeiax KakIoro pasiena Hu HoMmepa
MOAPa3IeJIOB COCTOST U3 HOMEpA pa3jiesia u Moapasielia, pa3ieIeHHON TOuKoi. B koHIIe HOMepa
nojpaszzaena Touka He crtaBuTcs. [logpasgen momyckaercss pa3duBaTh Ha MYHKTHI, HyMepalus
KOTOPBIX BBIMOJIHAETCS aHAJIOTUYHO.

5.1.7 HaumeHoBaHMS pa3aeioB W MOAPA3eiOB JOHKHBI OBITh KpaTkuMH. HamMeHoBaHue
pa3aeNnoB W MOJPA3AeNiOB 3aMUCHIBAIOT ¢ a03aI[HOTO OTCTyHa C MEePBOM MPOMUCHON OYKBBI 0€3
TOYKU B KOHIIE, HE moauepkuBasi. [lepeHOCH cOB B 3arojioBKax He aomyckaroTcs. PaccrosHue
MEX/Ty 3aroJIOBKaMU M TEKCTOM JOJKHO OBITh paBHO 15 MM. PaccTosiHue Mexny 3aroioBKamu
pasnenoB W mojapasnena - 8 MM. PaccTossHue MEXIy TMOCIAETHEH CTPOKOHW TeKCcTa |
MOCJIEYIOIIUM 3arojoBKOM mojapazzaena - 15 mm. Kaxaslil pa3gen pekoMeHayeTcsi HauuHaTh C
HOBOTO JIHCTA.

5.1.8 B Tekcre OMKHBI MPUMEHSTHCS HAaYYHO-TEXHHYECKHE TEPMHUHBI, 00O3HAYCHHUS
U OIIpENIeNICHNs], YCTAHOBJICHHBIE COOTBETCTBYIOIIMMHU CTaHAApTAMU WIA OIICTIPUHATHIC B
Hay4YHO-TEXHUYECKOU JTUTEPATYPE.

5.1.9 B Tekcre, 3a uCKIOUeHHEM (QOpPMYJ, TaOJHL U PUCYHKOB, HE JOIMYCKAaeTCs. -
NPUMEHATh MAaTEMAaTHYCCKUi 3HaK MHHYC (-) Tepell OTPHIATSIbHBIMUA 3HAYCHUSMH BEIHMYHH
(cmemyeT mucaTh CIOBO «MUHYC»); -TIPUMEHSTH 3HAK «@» s 0003HaYCHUs auamerpa (cieayer
HKCaTh CIOBO «IuaMeTp»). [Ipu yka3aHuu pa3mepa WU NMpeIeibHbIX OTKIOHCHUH AraMeTpa Ha
YepTeKax, MOMEIICHHBIX B TEKCTE JOKYMEHTA, Mepe]] pa3MEPHBIM YHCJIOM CJICIyeT MUCaTh 3HAK
«@»; -mpUMEHATH 0€3 YUCIIOBBIX 3HAUCHUI MaTeMaTUYCCKUE 3HaKH, Hanpumep: 62 > (6osbiie),<
(MenbIe), = (paBHO), > (60JbIIC WK PaBHO), < (MEHbIIIE WK PaBHO), 7 (HE PaBHO), a TaKkKe Ne
(nomep), % (TIPOIICHT).

5.2. OdopmiteHne WUTFOCTpANUi

WNnmoctpanmu (kapThl, pucyHKH, (oTorpaduu) BBITOIHSAIOT HA JIHCTAX MOSCHUTEIBHOM
3aMMCKU (TEKCTa) WM Ha JIMCTaX 4epTekHOoN Oymaru dopmara A4 (210x297 mm) TOCT 2.301.
Paspemaercss BBINONHATH Ha TMeEYATAlOMMX W TrpaduyecKux ycTpolcTBax BhiBoga OBM.
WMnnroctpanuu pacnonararoT Mocjie NepBOW CChUIKM Ha HUX. Bce wiumocTpanuu HyMepyroT
apabckumu udpamMu CKBO3HOUM Hymepanueid. Eciiu oluH pUCYHOK B TEKCTE, TO CIEAYET yKa3aTh
«Pucynok 1y». [lomyckaercs HymepoBaTh WIIIOCTpallUd B Ipejaenax pasiena. B atom cinyuae
HOMEp WUIIOCTPAllUM COCTOUT M3 HOMEpa pasjeia W IOpPSAKOBOIO HOMEpa WUIIOCTpAlUH,
pazzeneHHbIX Toukou. [Ipu ccpuikax Ha MIUTIOCTPALMM CIIENYET MHUCATh «...B COOTBETCTBUH C
PUCYHKOM 2)» TpH CKBO3HOH HYMEpalmul M «... B COOTBETCTBUH C pPHCYHKOM 1.2» mpu
HyMepaluu B Mpeaenax pasjaena. MmmrocTpauuu B TEKCT€ JOKHBI UMETh HAJPUCYHOUHBIH
3aronoBok  ([eomormueckas kapta OIIYpKOBCKOTO MECTOPOXIEHHs —amatura, Kapra
(dakTHUeCKOr0 MaTepuaia ydacTka bepe3oBbii, ['comormueckuit mpoduib, wmacmrad) u
MOJIPUCYHOUHBIH TEKCT — YCJIOBHbIE 0003Ha4YeHMsI K KapTam U paspesaM. CinoBo «PucyHok» u
HaMMEHOBaHUE NMOMEUIAIOT MOCJIE MOSICHUTEIbHBIX JaHHBIX.

5.3. llocTpoenue Tabaui

5.3.1 Hudposoii matepuan opopmisitor B Buae tadbmurn 'OCT 2.105. Tabmuisr cremyer
HyMepoBaTh apaOCKuMH LudpaMu CKBO3HOM Hymepauuedl. Eciu B Tekcte opHa Tabiuia, oHa
JnoJbkHa ObITh 0Oo3HaueHa «Tabmuma 1». Jlomyckaercs HymepoBaTh TaONMUIBI B Ipenenax
pa3znena. B aToM ciydae HOMep TaOJIMIBI COCTOMT M3 HOMEpa paszelsia U MOPSIKOBOIO HOMepa
TaOJHMIIBI, pa3eIeHHbIX TOUKOH. Ha Bce TabmuIbl JOKHBI OBITH CChUTKH B TeKcTe. [Ipu ccpuike



nuiyT cnoBo «Tabnuna» ¢ ykasanuem ee Homepa.

5.3.2 Tabnuma MOXXET MMETh 3arojOBKH M IIOJ3arojIOBKH. 3arojioBKM rpad) U CTPOK
TAOJUIIBI CIIEAYET MUCATh C MPOITUCHOW OYKBEI, a TIOJ[3ar0JIOBKH - CO CTPOYHON OYKBBI, €CIIH OHH
COCTABJISIIOT OJTHO MPEJIOKEHHE C 3ar0JIOBKOM.

5.3.3 I'padpl TaOAMIBI JOMYCKAIOTCS HYMEPOBATh Uil OOJIETYCHHS CCBUIOK B TEKCTE, MPH

JIeIeHUH TaOJIUIBl HA YacTH, a TaKXKe MPH NePEeHOCe YacTH TaOJIMIBI Ha CIEAYIONIYI0 CTPAHHILY.
I'pady «Homep mo mopsiaky» B Tabmuiy BKIIOYATh HE gomyckaeTcs. [Ipum HeoOXxommmocTH
HyMepaluu IoKa3aTellel, MapaMeTpoB WJIM JPYrUX AaHHBIX MOPSIKOBBIE HOMEpA CIENYeT
yKa3bIBaTh B MepBoii rpade (00KoBHKE) TAOIHUIBI HEMOCPEACTBEHHO Mepel NX HAUMEHOBAaHHEM.

5.3.4 Ecnu Tabnuua He pa3MelaeTcss Ha OJHOM JIUCTE, JAOMYCKAeTCs ACTUTh €€ Ha YacTH.
CnoBo «Tabnuua» yka3blBalOT OAMH pa3 ClieBa HAJ IMEPBOW 4YacTbiO TAOJUIbI, HAJ JIPYrUMU
yacTaMu nuiryt cioBa «I[Ipogomkenne Tabauub» ¢ ykazaHHeM HoMepa TaOHIIbL.

5.3.5 Ecnu Bce mokaszaTeny, MpHUBEACHHBIE B Tpadax TaOJHIbl, BEIPAKCHBI B OXHOW W TOU
Ke eluHHLEe (PU3NIECKON BEJIMYMHBI, TO €€ 0003HAaUeHHEe HEOOX0IMMO MOMeNaTh Hajl TabIuien
CIpaBa, a Ipu JAeJIEHUH TaOIMLbI HA YaCTH — HaJ KaXKI0! €€ 4acThlo.

5.3.6 TloBTOpsttomuiicst B rpade TEKCT, COCTOSIINI U3 OJJHOTO CJIOBA, IOMYCKAeTCs 3aMEHATh
KaBbIYKaMH, €CJIM CTPOKU B TaOJule HE pasfeieHbl JUHUSAMU. Eciyu moBTOpsOLIUiics TEKCT
COCTOUT U3 JBYX U Oo0Jjee CJIOB, TO IPU MEPBOM MOBTOPEHUH €0 3aMEHSIOT CIOBAMH «TO JKE€», a
Jajnee KaBbluKaMHu.

5.4. Criucok UCMOJIb30BaHHBIX HCTOYHUKOB

5.4.1 B KoHIle TeKcTa NPUBOAMWTCA CIUCOK JHUTEpPaTypbl U JAPYrodl JOKyMEHTAIuH,
HCITOJIB30BAaHHOM IIpu COCTABJICHUU TCKCTA OTUCTA W BBIUCPUMBAHUU Fp&(i)PI'—I@CKOFO marcpuala.
5.4.2 JlurepaTypa 3amuChIBa€TCs M HYyMEpPYyeTCs B TMOPSAJIKE €€ YINOMHUHAaHUS B TEKCTe.
Odopmnenne npousBoautcs corsnacHo ['OCT 7.1. Ccbulku Ha JUTEpaTypHbIE HCTOYHUKH
MPHUBOJISTCS B TEKCTE B KOCBIX CKOOKax B MOPSJIKE WX MEPEUUCIICHUS MO CIHUCKY WCTOYHHUKOB,
Hanpumep, /3/, /8

MeToauueckue yka3zaHus U PEKOMEHJAIMHM COCTaBJIEHbBI B COOTBETCTBUHM C TPeOOBaHHUSIMU
@IrocC CIIO.

ABTOD JIO1IEHT, K.T.-M.H. Kucios E.B. _’__::-):—(;-:;;-)

Ilporpamma oxobpeHa Ha 3acenaHuy KaQeapsl 0T « 77 » ca&&zf;eﬁ/ 204/ rr., IIpotoxon Ne ol

3aBeayrommii Ka(benpoﬁ% ==y /A.A. Ilpirankos

.
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