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1. BBenenue

[IpakTUKH CTYJIEHTOB SBJISIETCS BaXKHOM COCTaBHOM 4acThiO 00pa30BaTEILHOIO MIPOIecca 110
crennanbHOCcTH 21.02.13 I'eonornyeckas cbeMKa, MOUCKHU U Pa3BEIKa MECTOPOKACHHUM MOJIE3HBIX
HCKOIAEMBIX.

[IpousBoacTBeHHas (110 MPOPUITIO CHEIUATBHOCTH) U MPEUTUIUIOMHAS TTPAKTUKH SIBIISIIOTCS
KITIOYEBBIM 3TarioM (OPMHUPOBAHUS KOMIIETEHIIMH, 0OecieuynBasi MOJydYeHHe U aHaJlu3 OIbITa IO
BBITIOJTHEHUIO MPO(GECCUOHATBHBIX ()YHKITHIA.

[IpakTrky HampaBiIeHBI HA:

— 3aKpeIUIeHUE MOJYYEHHBIX TEOPETUUECKUX 3HAHUN HAa OCHOBE MPAKTHUUECKOTO Y4acTus B
NEeATEeNIbHOCTH YKa3aTh BU/IbI IPOMBIILICHHBIX OpraHU3alui;

— IpUOOpETEHNE OMbITA MPO(PECCHOHAIBHON EATEIBHOCTH U CAMOCTOSATEIBHON padOTHI,

— cOop, aHasIM3 ¥ 000011IeHNe MaTepHAIIOB JIJIs TOATOTOBKU MaTepHAJIOB OTYETA 110 MTPAKTHKE
U JUIUVIOMHON paOoTbl. BeimonHeHne 3agaHuil NMPaKTHKH SBISETCS BeAyLIEH COCTaBIIAIONICH
nporecca GOpMUPOBaHUS OOIIMX M MPO(ECcCHOHATBHBIX KOMIETEHIUI MO NnpodeccuoHanbHOMY
MOZYJIIO.

[lpakTka 1o npomiI0 CHEIUATIBHOCTH HalpaBlieHa Ha 3aKpelyieHue, pacuIMpeHue,
yriyOJeHne ¥ CUCTEeMATU3aIMI0 3HAHUM, TOJIYYEHHBIX MPH M3YYEHUHU CIIEHUAIBHBIX JUCIHIUINH,
npuoOpeTeHre  MPaKTHYECKOro  OmbITa,  (opMUpOBaHME y  CTyIAeHTa  OOmMX |
npoeCCHOHANIBHBIX KOMIIETCHIIMH U peanusyeTcs B pamkax monynei [ITICC3 mo kaxaomy u3
BUJOB npodeccuoHanbHON  AesTenbHOCTH, mnpeaycmorpeHHeix @OI'OC  CIIO  mo
CIELIMATIBLHOCTH.

[IpenmuniomMHasl mMpakTUKa HampaBlieHA HA YrIyOJIeHHE CTYACHTOM IepPBOHAYATBHOTO
npohecCHOHANBHOTO OMBITa, Pa3BUTHE OOIMIMX U MPO(EeCCHOHAIBHBIX KOMIIETEHIIUN, MPOBEPKY
€ro TOTOBHOCTH K CaMOCTOSITEJIBHOW TPYAOBOW MAEATENBHOCTH, a TAaKKE HA IOJATOTOBKY K
BBINIOJTHEHUIO JUTUIOMHOM pabOThl B OpraHU3alMsIX Pa3IHMYHBIX OPraHU3alMOHHO — MPABOBBIX
¢dopm (nasiee — opraHu3anus).

[Ipegaumnomuas npaktuka kak yacte [IIICC3  daBnsercs 3aBeplialoluM —3TarnoM
oOyueHuss ¥ TMPOBOAUTCA TMOCIE OCBOEHHUS CTYACHTaM MPOrpaMMbl TEOPETHUECKOro |
PAKTHYECKOro 00yUeHusl.

OOumii 0o0beM BpEeMEHH Ha TMPAKTHKY OIpeneisiercss padoynuM y4eOHBIM IIAaHOM
cnequanbHOCTU. [IpakTHka MOXKET TMPOBOJUTHCA C HCIHOJB30BAHUEM JHUCTAHLUMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHII.

[IpennaraeMble METOIUYECKHE yKa3aHHMsI Mbl pacCMaTpUBaeM Kak PYKOBOJACTBO sl cOopa
MaTrepuajga U COCTaBJIICHUS HAa OCHOBE €ro oTryera o reojoruu. Cxema Takoro ordera JaceTcs B

KOHIIC MECTOANYCCKUX }H(aBaHPIfI.



2. llenu npakTHK

OCHOBHOM 1I€IbI0 TPOU3BOJICTBEHHON MPAaKTHKH (10 MPOQMII0 CIENUAIbHOCTH) SBISETCS
KOMIUIEKCHOE OCBOCHHME CTYJIEHTaMHU BCEX BHUAOB MPO(ECCHOHAIBHOW AEATENbHOCTH 110
CHEIMAIIbHOCTH CpeaHero mnpodeccuoHanbHoro odbpaszoBanus (nanee-CIIO), ¢opmupoBanue
o0mmx © TpoPeCCHOHATBPHBIX KOMIETCHIMH, a TaKke NpHOOpETeHHE, 3aKperyieHHe |
COBEPILIEHCTBOBAHNE HEOOXOAMMBIX YMEHHI U HaBBIKOB, OTIbITA PAKTUYECKON paObOTHI CTYIEHTOB
10 OCBaMBAaEMOM CHEIMATbHOCTH.

OCHOBHOH 3a7a4eil MPAKTUKHU ABJISETCS 3aKPEIJICHHE 3HAHWM, MOJYYCHHBIX CTYJI€HTaMU B
MpoLIecCe TEOPETHUECKOro 00yueHUsl U MPUOOPETEHNE MPOU3BOICTBEHHBIX HAaBBIKOB B PEILICHUU

MPAKTUYECKHX 33124, MPO(PECCHOHATFHON M OPraHU3aTOPCKO (KOMMYHUKATUBHOM) paOOTHI.

3. Opranuzanusi NPaKTHKHU

Opranu3anus IpoBeAECHUS IPAKTUKU OCYIIECTBIISIETCS HA OCHOBE TUIIOBBIX JIBYCTOPOHHUX
JIOTOBOPOB C OpPTaHM3ALUSMH, JEATEIHOCTh KOTOPBIX COOTBETCTBYET NPOQPEeCCHOHATBHBIM
KoMmneTeHIusM, ocBauBaeMbiM B pamkax I[IIICC3. HampaBnenue Ha mpakTHKy opopMmisercs
MIPUKA30M C yKa3aHUEM BUA, THIA U CPOKA MTPOXOKICHHS TPAKTHKH.

[IpakTuka mo nNpoQuiIo CIenUalbHOCTH PEaTU30BbIBAETCS B HECKOJIBKO IEpHOAOB B 4,5,6
CeMecTpax, 4YepeAysicCh C TEOPETUUYECKUMHU 3aHITUAMH B paMKax MpoPeCcCHOHATbHBIX MOAYIIEH.
[lpenaumiomMHas mMpakTUKa MPOBOIUTCS HEMPEPBHIBHO IIOCIE OCBOCHUS Yy4eOHOM
NPaKTUKU ¥ IPAKTUKH O IPOUITIO CHIELMATbHOCTH.

3a mecs1-/Be HEJENH /10 Hadajga MPOXOXKJEHUS MPAKTUKU, CTYJEHThl paclpeesssioTcs Mo
Hay4YHBIM PYKOBOJUTENSIM, 3aTEM PYKOBOJUTEIH MPOBOJAAT BBOAHBIM MHCTPYKTaX IIO OXpaHe
TpyJa, TEXHUKE OE30MaCHOCTH M MPOU3BOJCTBEHHOM CaHUTApUH, 3aMOTHACTCS COOTBETCTBYIOIIAS
BEJIOMOCTb.
Pykoeooumenu npakmuxu:

e  YCTAHABJIMBAIOT CBSI3b C PYKOBOJUTEISIMHU MPAKTUKHU OT MPEANPUITHI 1 COBMECTHO C HUMU
COCTaBIISIIOT pabouyio MporpamMmy MPOBEICHUS TPAKTHKY;

e pa3pabaThiBalOT TEMaTUKy WHAMBHIYAIbHBIX 3aJaHHUi; NPUHUMAIOT YYacTHe B
pacrpeieIeHHH CTYICHTOB 110 pab0YMM MeCTaM WJIU MIEPEMEIIEHUH UX TI0 BHIaM padoT;

e BBIJIAIOT HANpaBJICHHE Ha NPAKTHUKYy TMPU YCIOBUM OTCYTCTBHUSI aKaJEMHYECKUX
3aI0JKEHHOCTEH;

e HECYT OTBETCTBEHHOCTh COBMECTHO C PYKOBOJHTEIEM IMPAKTUKA OT MPEANPUATHN 3a
coOMIofICHHE CTyICHTAaMU TMPABUJI TEXHUKU O€30MaCHOCTH;

e OCYHICCTBISIIOT KOHTPOJIb 3a OpraHu3alueid W MPOXOXKJIECHHUEM IPOU3BOJCTBEHHOMN
MPAKTHKHU CTYJICHTOB Ha MPEANPUATHUAX, B YUPESIKICHUSIX U OPTaHU3AIUX;



KOHTPOJHPYIOT CBOCBPCMCHHOCTb MMPOBCACHUA Ha NPCANPUATUN UHCTPYKTAXKA CTYICHTOB
1o CO6J'IIO,Z[€HI/IIO IIpaBUJI TCXHUKH 6630H8.CHOCTI/I;

NPOBOMAT KOHCYJIBTAIlMH, OKAa3bIBAIOT METOAWYECKYIO TIIOMOINb CTYACHTaM IIpH
BBINTOJIHCHAM WMHU HWHIWBUAYAJIBHBIX 3aJaHUN 10 TpPaKTHKE W cOOpe MaTephalioB K
BBIITYCKHOM KBaNIU(UKALMOHHON padoTe;

paccMaTpUBalOT OTYETHI CTY/ICHTOB MO MPAKTHKE, 0000INAIOT M aHAIW3HUPYIOT JaHHbIE 110
UTOraM MPOXOXKACHUSA NPaKTHKU, W MPEIACTABISIOT 3aMECTUTEN0 aupekropa no YIIP
INUCHbMEHHBIN OTUET O MPOBEACHUU NMPAKTUKU (IPUIIOKEHUE 8) BMECTE C 3aMEYaHUSIMU U
NPEeUI0KEHUSMH 110 COBEPIIEHCTBOBAHUIO MMPAKTHUECKOM NOATOTOBKU CTYAECHTOB.

Pykoeooumenu npakmuku Ha npeonpuamuu:

3HAaKOMST CTYICHTOB C OpraHuzanueidl paboT Ha KOHKPETHOM paboueM MecTe, C
000pyI0BaHUEM, TEXHUUECKUMH CPEICTBAMH, KOHTPOJIBbHO-H3MEPUTEIbHBIMUA TPHOOPaMH,
9KOHOMUKOM TIPOU3BOJICTBA, OXPAHOM Tpyaa U T.1.;

IPOBOJST 00s3aTeIbHbIE MHCTPYKTAXKU MO OXpaHe TpyJda U TEXHHKE O€30MacHOCTU C
oOpMIICHHEM YCTAaHOBJICHHOW JOKYMEHTAllUd, B HEOOXOAMMBIX CIydasXx MPOBOIST
oOyueHue CTYACHTOB-IIPAKTUKAHTOB 0€30MacHBIM METOIaM PadOThI;

IPEIOCTABIIAIOT CTYJEHTaM-NIPAKTUKAHTaM BO3MOKHOCTb IIOJIB30BAThCSl HMMEIOIIUMCS
000py/0BaHUEM, JINTEPATYPOH, TEXHUUECKON U IPYrol JOKyMEHTal1e;

o0ecrieunBalOT U KOHTPOJMPYIOT COOJIIOJEHHE CTYAECHTaMHU-NIPAKTUKAHTAMH IPaBHII
BHYTPEHHETO TPYJOBOI'O PAaCHOpPsAKa, YCTAHOBJIEHHBIX Ha JAHHOM NPEAUPUATHU, B TOM
quciie BpEMEHH Hayajla U OKOHYaHHs padoThl;

OCYIIECTBISIIOT TOCTOSIHHBIM KOHTPOJb 3a paboTOil MPaKTUKAHTOB, IOMOTAIOT WM
MPaBUJILHO BBHITMIOJHATH BCE 3aJaHUS Ha JTAHHOM pabouyeM MecTe, KOHCYJIbTUPYIOT IO
MIPOU3BOJICTBEHHBIM BOTIPOCAM, OCYIIECTBIIIOT YUeT UX PaboThI;

OKa3bIBAIOT IIOMOIIIb B [10100p€ MaTEPUAJIOB JUIsl BHITYCKHON KBaJIM(UKAIIMOHHON paboThI;

KOHTPOJIUPYIOT BEJICHHE CTYACHTAMU-TIPAKTUKAHTAMU JHEBHUKOB, COCTABIICHUE WMU
OTYETOB O IPOXOKICHUM IIPAKTUKH, COCTAaBISIIOT HAa HHUX [POU3BOJACTBEHHBIE
XapaKTEPUCTUKHU, COJAEpPXKAIIME JaHHBIE O BBIIOJHEHUHA MPOrpaMMbl MPAKTUKU U
WH/IMBHUIYAJIbHBIX 33JJaHUH, 00 OTHOIIIEHUH CTYICHTOB K padoTe.

MOr'yT HajlaraTb B3bICKAHUSA Ha CTYACHTOB-IIPAKTUKAHTOB, HApPYIIAIOIHUX IIpaByJIa
BHYTPCHHCTO TPYAOBOI'O pacropsaaka, u COO6IJ_IaTB 00 3TOM PYKOBOACTBY KOJUJICIXKA.

Cmyodenm npu npoxoicoenuu npaKmuKku 00A3amn:

MTOJTHOCTBIO BBINOJIHATH 3a/1aHMS, IPETYyCMOTPEHHBIE IPOIPAMMON MPAKTUKU;

HOTUYUHATHCS JACUCTBYIOUIMM Ha NPEINpUSITUM TpaBUiIaM BHYTPEHHETO TPYAOBOIO
pacnopsiaka;

U3Y4YUTh W CTPOro coOJIoAaTh IpaBWiIa OXpaHbl TPyAa, TEXHUKU O€30MAaCHOCTH U
IIPOU3BOJCTBEHHON CaHUTAPUH;

HECTHU OTBETCTBEHHOCTH 32 BHIMIOJIHIEMYIO paOOTy U €€ Pe3yNIbTaThl HAPaBHE CO MITATHBIMU
pabOTHUKAMH,

BECTU JIHEBHUK IPAKTUKHU, B KOTOPOM B COOTBETCTBHM C WHAMBUAYAJIBbHBIM 33JaHHEM
MIPOXOKACHUSI TPAKTUKU HeoOXoIuMo (uKcUpoBaTh pabouue 3afaHusi U OCHOBHBIE
PE3yAbTATHI BBIMOJIHEHUS 3TANlOB PabOTHI;



e IIpM BO3HHUKHOBCHHUU KaKHX-TTH00 HpeH}ITCTBI/II\/'I WIX OCJIOXHEHUH I HOpMAJIbHOT'O
MMPOXOXKACHHUA ITPAKTUKHN CBOCBPCMCHHO COO6H_IaTB 00 pTOM PYKOBOJUTCIIIO ITPAKTUKHU,

e TMpPEACTaBUTh PYKOBOAWTENIO TPAKTHUKH TMHUCBMEHHBIM OTYET © CJaTh  3auer
(muddhepeHIUPOBAHHBIN) 110 IPAKTUKE.

4. Coep:kaHue dTANOB MPOXOKICHUS MPAKTHKH

OcCHOBHOI¥ TaN: BHIMOJTHCHUE WHANBUIYAIBHBIX 33JJaHUI, COOp MPaAKTUIECKOTO MaTepuaa.
[ToaroToBka otuera: 06paboTKa MaTepraIoB MPAKTUKH, TTOJA00P U CTPYKTYPHUPOBAHHE MaTepuasa
JUTSL PACKPBITHSI COOTBETCTBYIONINX TeM st oTaera. Odopmienue otueta. [IpegocraBnenue oryeta
PYKOBOTUTEITIO.

4.1 PaGora ¢ yueOHO# KoJLIeKIIHel TOPHBIX MOPO/
411. MAKPOCKOIIMYECKOE OIIPEAEJEHUE MUHEPAJIOB

MakpOCKOIIMYECKUI METOJ ONPEIEICHUSI MUHEPAJIOB ONUPACTCS HAa H3Y4YEHHE HX BHELIHUX
0COOEHHOCTEH: MOpP(}OJIOTHH KPUCTAIIIOB, MEXaHHUYECKUX, ONTHYCCKUX, XUMHUECKUX W TPOUYUX
CBOMCTB.

[IpaBuna MakpOCKOIMYECKOTO ONPEAEIICHUS MUHEPAJIOB:

[ MOOYI0  XapaKTePUCTUKY OINpEeAessiTh Ha CBEXEH TIOBEPXHOCTH packoma; [
IeBEUTH 00pa3ell, 100MBasiCh €r0 OCBEIICHUS MOl Pa3HBIMU yTIIIAMH;

O BCEI/la CpPaBHUBATh XapaKTEPUCTHUKU HCCIEyeMOro obOpas3lia C COOTBETCTBYIOIIMMHU

XapaKTepUCTHUKAMU YXKe U3BECTHBIX 00pa3loB;

O coOmroaaTh MOCIEA0BATEIHbHOCTh OMPEIEIICHUs: TBEPJOCTh — OJIECK — CMAlHOCTh —>

M3JIOM — [BET B KyCK€ — 4epTa — MPOYHE CBOWCTBA;

N KaXXIYIO BEIIBIICHHYIO XapaKTEPUCTHUKY Cpa3y 3allUChIBAaTh B TETPAb,

O BHAYaJle ONPEICIUTh YKa3aHHbIC BBIIIE XapaKTEPUCTUKH, a 3aT€M UCKATh Ha3BaHUE o0pasiia

B ompenenuTesie MuHepanoB (Tadi. 1). MuHepansl B TaOMUIlEe pa3MeEIIEHBl 1O BO3PACTAHHIO
TBEPJIOCTH M CTPYIITUPOBAHBI 10 0JIECKY (METATMUECKUH, HEMETATNTHICCKUN ).
TBepaoCcTh MUHEpaia 3aBUCHUT OT €r0 BHYTPEHHETO CTPOCHHMS W XUMHUYECKOTO cocTaBa. Tak,
THJIPaTHPOBAHHbBIC COCTMHEHHS BCET/Ia Msrde Oe3BOTHBIX (OOKCUT
u kopyHna). TBeppocTh MHOTHX MHHEPAJIOB HENMOCTOsHHA. [Ipocteiimmii cnoco0 ompenesneHus
TBEPJIOCTH — IIapallaHbe OJHOT0 MHHEpayia JApyruM. [l Takoi ONEHKH TPHUHATA IIKaIa
Mooca, mpeacTraBieHHas JECAThI0 MHHEpaJaMU-ITaJOHAMU — B HEM KaXIbIH MOCICTYONHi
MUHEpaJ [aparmaet Bce peaplAyniie (4eM BBIIIe HOMep MUHEpajia, TeM OH TBEPIKE).
Tanek — 1 Kanpur — 3 Anarur — 5 Kgapm — 7 Kopyna — 9 I'nnc — 2
®moopur—4  Oprokias — 6 Tomaz — 8 Anmaz — 10
[Toka He HaiJIEHO MUHEPAJIOB, MPOMEKYTOUHBIX MO TBEPAOCTH MEXIY KOPYHIOM H ajIMa30oM.
[losToMy Ha mnpakTHKe anMa3 He Tpedyercs. Omnpemensisi TBEPIAOCTh, BBIOMPAIOT TIIAAKYIO
IUIOMIAZKy Ha MOBEPXHOCTH HCCieqyeMoro MmuHepana. CHIBHO HaXuMas, TPOBOJAT TO HEH
OCTpPBIM YTJIOM 3TajoHa W3 mKkaimsl Mooca. Eciiu Ha n3yuaeMoM MUHeEpale ocTaeTcs IaparnuHa —
OH MsATYe JTAJOHA; €CNU I[apanvHbl HET — W3y4aeMblii MHUHEpal TBEpXkKE dTaloHa. TBEpaOCTh
o0pasiia UCTIBITHIBAIOT JI0 TEX TOP, TIOKA OHA HE CPABHIETCS C TBEPIOCTHIO OJHOTO U3 ATAIOHOB,
WIA T0Ka HE BCTAaHET B HWHTEPBAJE MEXKIY TBEPAOCTHIO JBYX COCEIHHX JSTAJOHOB. Jlys
JMAarHOCTUKU MCHOJIB3YIOT U MOJPYYHBIC MPEIMETHI: TBEPAOCTh MATKOTO KapaHjaimia — |; HorTs —
2; crexna 5 — 5,5; cranpHOM UIIEI ¥ HOXa 6 — 7.



4.12. MAKPOCKOIIMYECKOE ONPEJAEJEHHUE I'OPHBIX IIOPOJ

Topubimu nopodamu Ha3bIBAIOTCS €CTECTBEHHBIC aCCOLMAIIMYA MUHEPAJIOB MM OPraHUYECKUX
OCTAaTKOB, BO3HUKINHKE B 3¢MHOH Kope. [1o crmocoOy 00pa3oBaHMs BRIIEISIOT TP IPYIIBI TOPHBIX
MOpOJI: MarMaTHYeCKue, ocajouyHble, mMeramopduyeckue. [TaBHBIMU TpU3HAKAMU OINpPENCTICHHUS
TeHE3UCa BBICTYNAIOT CTPYKTYPHI, TEKCTYPHI H OTJCIBHOCTH TOPHBIX TTOPO/I.

Cmpykmypa — 95TO OCOOCHHOCTH BHYTPEHHEro cocTaBa (CTPOEHHUSI) TOPHOW MOPOJIBI.
Beigensior TpM Kareropum CTPYKTYp: IO CTENEHH KPHCTAUIMYHOCTH, IO pa3Mepam
MOPOA000PA3YIONINX MUHEPAIOB WM 3€peH, N0 (opMe KPUCTAJIIOB HIH 3E€PEH.

Texcmypa — 310 cuienu(uKa BHEIIHET0 O0JMKa (PUCYHKA) TOPHOM IOPOJIbI, B3AUMHOTO

pa3MeIIeHus] COCTAaBHBIX YaCTEH MOPOJIBI.

Omoenvhocms — 3T0 Qopma, npuodOpeTaeMas TOPHOW TOPOJOH TPH ECTECTBEHHOM
packaibiBaHuH. Takoe packajabiBaHWE UAET MO ONMPEACTCHHBIM IUI0-KOCTSIM — CETh TPCIIUH JCTHT
nopony Ha crenuduueckue QUrypsl (ctondbl, mapel ¥ mpod.). OTAETHHOCTH pPa3NUYUMbI B
T'COJIOTHYSCKUX OOHAKCHHSIX, MHOT/Ia — B OTJCIBHBIX 00pa3nax.

ﬂuaznocmuqecmle RPUSHAKU MazmamuuecKux 110])00

MarmaTtuueckue mopojibl 00pa3yloTcs NpH 3acThIBAHMM Marmbl B TiyOM 3eMiu U Ha ee
noBepxHOCTH. OHHM  KIacCH(UUUPYIOTCS 1O TPEeM MpU3HAKaM: YCIOBHUSIM 00pa3oBaHus,
XMMHUYECKOMY  COCTaBy, MHHEpaJoruueckomy cocrtaBy. IIpaBuia  MakpOCKOIHYECKOTO
ONpeIeNICHHs MarMaTHYeCKUX TOPOJl B IPUHIIUIIE TE€ XKE, YTO U ONpelelieHus MUHepaioB (c. 3).
Otnuyarorcs JUIIb JIMAaTHOCTHYECKHE  TPU3HAKH,  BBIABISEMBbIE B CleIyIOIEH
MOCJIEI0BATENbHOCTU: CTPYKTypa — TEKCTypa — OTAEIbHOCTh — IPOUCXOXKJIEHHE —> OKpacka
— XMMHYECKHH cocTaB (MpenBapUTEIbHOE ONpeAeNeHNe) — MHUHEpaJbHBIH CcOCTaB —
XMUMHUYECKHH cO-CTaB (OKOHYATEIbHOE ONpe/ie]ieHne) — Ha3BaHHUE.

ITo ycnoBust obpa3oBaHusi (IO YCIOBHSM 3acThIBaHUS PACIUIaBa) MarMaTU4eCcKHe MHOPOIbI
nensTcs Ha UHTpy3uBHbIE U 3 dy3uBHbIe. [IpoucxoxaeHue onpeaensercs Mo CTPYKType, TEKCType
U OTAEIBHOCTH.

CmpyKkmypHbsle npu3naxku SBJISIOTCS TJIaBHBIMH IPHU OLEHKE MPOUCXOXKACHUS MarMaTHUECKUX
nopoa. Onpezensis CTPYKTypy, oOpasell BpamlaloT OTHOCUTENbHO HCTOYHHMKA cBeTa. [lpum sToMm
MEPBOCTETIEHHOE BHUMAHHE YMENSIOT 0jecKy — BBISCHAIOT, OJECTUT BCS MOBEPXHOCTH, ONECTST
JWIIb OT/AENbHBIE 3€pHA, WM JK€ MOBEPXHOCTh MaToBas. Beigensior 3 THIA CTPYKTYp
MarMaTU4eckux IMOpPOJ: MO CTENEeHH KPUCTAIUIMYHOCTHU, MO aOCONIOTHOMY pa3Mepy KpUCTaJIOB,
[0 OTHOCUTEIBHOMY pa3Mepy KpHUCTauioB. B cBOI0 ouepenp, TUMBI CTPYKTYp JAENSATCA HA BUIBL.

Ilo cmenenu kpucmaniuuHocmu.

- noaHokpucmaniuyeckasa (Bcs MOpPoOJa CIOXKEHa KPUCTAJUIaMu, T. €. OJEeCTHUT) — XapaKTepHa
UHTPY3UBaM;

- HenoaHokpucmaiiuueckas, nop@uposas (B OIHOPOJAHO-MAaTOBOM BEIIECTBE OJECTST
OTAETbHBIE KPUCTAILIBI) — XapakTepHa 3¢ dy3uBam;

- cmeknoseamas, Win aguposas (B MOpOJE HET KPUCTAIIOB, T. €. IOpOJa MaToBas) —
xapakTepHa 3¢ dy3uBam.

[TpusHaku nornokpucmaniiuyeckol CTPYKTypbl CIEAYIOLINE.

- KontpactHO Onecrtsmias MOBEpXHOCTh CKoja. Ha HemoaBMIKHOM MOBEPXHOCTH OJECTAT
pa3po3HeHHble KpucTtaiuibl. CoceHWE ¢ HUMH y4YacTKH 3aTeHEHBl M He Onectar. [Ipu nerkom
MOBOPOTE OOpaslia mpexkjae ObIBIIME TEMHBIMH YYacTKU BCIIBIXMBAIOT, a paHee OyecTeBIIME —
Hao00pOT, TYCKHEIOT.

BeipaskeHHOCTH MOP(OIOrHYEecKUX 3JIEMEHTOB KPUCTAIIIOB: MPSMOJIUHEHHBIX pedep,
OCTPOYTOJBHBIX BEPUIMH, INIOCKUX OJIECTSIIUX IPaHEN.

CrexiioBatasi CTpyKTypa HpOSIBISETCS B OTCYTCTBUM OJiecka — BELIECTBO JIMIIEHO KPUCTAJIIOB.
EnvHCTBEHHBIM HCKIIIOYEHHEM W3 3TOTO MpaBMiIa SBISETCS oOcuouarn (8yIKaHUUECKOe CMeKio)
— adupoBas mOpoJa CO CTEKISHHBIM WJIM BOCKOBBIM OneckoMm. OpHaKo M3JI0M y oOcuanaHa
PaKoOBHCTHI, MOATOMY NpU MOBOpOTe oOpasua OjecTdmias Mojioca IJIABHO CKOJNB3UT 110



MOBEPXHOCTH, HE OTPAHUYUBASICH OCTPHIMU YTIaMHU M MPSIMBIMU JIMHUSIMHU.

Henonnokpucmanniuyeckas, WA nopguposas CTPYKTypa OTINYAETCS TEM, YTO Ha MAaTOBOM
(oHe BBIICNAIOTCS OTIENbHBIE OnecTsnie Kpuctamibl. @opma moppupoBEIX KPUCTAIIOB ObIBaET
uouomopghnoni  (yrmoBatod, ¢ BBIPAKCHHOW KPHCTAIIIMYECKOHW OTPAaHKON) M Kcenomop@Hoil
(cepuueckoii, 00yCIOBICHHON paCTBOPEHUEM BEPIIUH U pedep KPUCTAIIOB).

B nomHOKpuCTamIMyecKuX MOpPOJaxX ONPEAENAIOT elle JBa CTPYKTYPHBIX MpH-3HAKA: IO
a0COIOTHOMY M 1O OTHOCHUTEIHHOMY pa3Mepy KpHCTaIJIOB.

Ilo abcontomuomy pasmepy Kpucmanios (ux HauOoJbIIeH

NPOTSHKCHHOCTH ):THTaHTOKpUCcTaTndeckas (kpymuee 10 mwm);

- kpynHokpuctammnyeckas (10 — 3 mm);

- cpennekpucramanyeckas (3 — 1 Mm);

- menkokpucramndeckas (1 — 0,5 mm);

- ToHKokpucraindeckas (menee 0,5 mm).

Ilo omnocumenvHomy pasmepy Kpucmaiios:

- PaBHOMEPHOKPHUCTAJUIMYECKAs — XapaKTepHa abuCCalbHBIM TOPOJIaM;

- HepaBHOMEPHOKpHUCTa/UIMYeCKas (MOppUpOBUIHAS) — XapakTepHA THUMA0UCCATBbHBIM
MOPOJIaM.

Pasnomepnas KpUCTANIMYHOCTh O3HAYAET PABHOBEIMKOCTb KPUCTAIIIOB — OHM NMPHHAAIEKAT
100 K OJHOW Tpymme mo abCOJTTHOMY pasMepy, Jubo K ABYM coceanuM. [lopguposuonas
CTPYKTypa OTJIM4aeTcs OOJbIIONH pasHUIEH JUaMEeTPOB KPUCTAJUIOB — OT MEJIKUX 10 TMTaHTCKUX.

Texcmypbl MarMaTHYECKUX MOPO/I MPECTABICHBI CICAYIOIUME BHIAMH.

- Maccusnas — cocTaBHbIE YaCTU MOPOJIbI PACIIONOKEHBl Xa0TUYHO (BO3MOXKHA Y HHTPY3UBOB
u 3 Py3uBoB).

- Ilamuucmasa u nonocyamas — Pa3sHOIBETHBIE KPUCTAIBI 00pa3ylOT MATHA WU TOJIOCHI
(TOTBKO MHTPY3UBHI).

- Iysvipucmas (nopucmas, Hozopesamas) — B CTEKIOBATOM WU MOPGUPOBOM 00pa3iie BUIHBI
MYCTOTHI (TOJIBKO 3P PY3UBHI).

- Munoanexamennas — KpyNMHBIE TOpPBI CTEKIOBATOH TOPOJBI 3alOJHEHBI OBAaJbHBIMH
BKJIIOUEHHSMU TUIEPreHHbIX HIM THAPOTEPMATbHBIX MHUHEPAJOB:
KaJIbI[MTA, XaIIel0Ha (TOIBKO 3P Qy3HBHI).

- @uioudanvbHas — B CTEKIOBATOM WIIU MophUpoBOM oOpasie urubdarorcs
pa3sHOOKpalIeHHbIE TTOTOKH 3aCThIBILEH JIaBbl (TOJIBKO 3¢ (y3uBbI).

- Ileemamumosas — KpucTauibl (OPMUPYIOT HEMIOBTOPUMBIN PUCYHOK Ha KaXJOU CTOPOHE
oOpasia (TOIbKO UHTPY3UBHBIE JKUJIbHBIE TIOPOJIBI).

Takum oOpazom, merMaTuToBas, NATHHCTas W TMOJOCYATask TEKCTYPbl OJHO3HAYHO
CBHJICTEIBCTBYIOT 00 MHTPY3UBHOM MPOMCXOXKJICHUM MOPOJBI; My3bIpHcTas U QutonaaabHas — 00
3¢ y3UBHOM MPOUCXOKICHUH.

OmoenvHocmp MarMaTHUECKUX MOPOJ BO3HUKAET IIPU OCTHIBAHMHM pacmiiaBa. [Ipu sTom mopona
MOKPBHIBAETCA CEThI0 3aKOHOMEPHO OpPHUEHTHPOBAHHBIX TPEIIWH, U pa3Jensercsi Ha MacCHBBI
onpeneneHHOW  (opMmbl.  BBIIENAOT  OTAENBHOCTH  TNIBIOOBYIO,  MapajuleienuiesalbHyIo,
MaTpaleBUAHYI0, CTONOUYaTyo, ImapoBy. OTAEIBbHOCTh MOMOTaeT AWArHOCTHPOBATH YCIOBHUS
3aCTBIBAaHMS PACIUIaBa, a TAK)KE XUMUYECKHI M MUHEPAIbHBIN COCTAB TOPOJIBI.

Ivibosas (M naumoo6pasnas, niaAcmoeds), NapallelenuneddivHas W MampayesuoHds
OTAETBHOCTH TPHUCYIIM KPYMHBIM HHTPY3USM. MEIIEHHO OCTHI-BAalONIME WHTPY3WBHBIC Tela
paccekaroTcs TpelMHaMH [0 OKpauHaM, Mapaielib-HO KOHTAKTaM ¢ OKPYXalOUIMMHU MOpOJIaMU —
BO3HUKAET OT/ENbHOCTb 2b1006as. Ecnu TpeluHbl nepecekaroT ApPYr Apyra HeprneHAUKYISpHO,
TO BO3HUKACT napaiielenuneddanivHas OTAENbHOCTb. [ NbI0OOBBIE W MapaenenuneaagbHble
OTAENBHOCTH XapaKTepHbl HMHTPY3MBaM OCHOBHOI'O M CpeaHero cocraBa (rabOpo, cHEHHUTaM,
auopuTaM). BhIBeTpUBaHME CTIIaXHBAaeT BEpIIMHBI W pedpa mapajiierenunenoB — oOpasyercs
mampayeeuoHas OTAEIbHOCTh, TMPHUCYIIas WHTPY3UBaM KHUCIOTO cocTaBa (TpaHUTaM U
IPaHOUOPHUTAM).

Cmonbouamas ¥ wapogas OTAEIBHOCTH CBOMCTBeHHBI 3ddy3uBam. BuyTpu ObICcTpO
OCTHIBAIOIIMX JIABOBBIX IOTOKOB W TIOKPOBOB BO3HHMKAIOT BEPTHKAJIBHBIC CHCTEMBI TPEIIWH,



pasOuBaromue MopoJay Ha MapajiielibHble CTOJOBI (MPU3MbI) — TaK BO3HUKACT Cmo.6Yamast
ornenbHOCTh. CrombuaTtas oTmenbHOCTh mpucyma 3¢dy3uBaM OCHOBHBIM (Oa3anbTam), B
MCHBILCH CTENEHH — CPeaHUM (aHnae3uTam). bazanbThl paccekarTcs TPEIIMHAMHU Ha TSTH- WU
MICCTUTPAaHHBIE  BEPTUKAIBbHBIC  CTOJNOBI  (TPEIIUHBI  OPUEHTUPYIOTCS  HEPHICHIUKYISPHO
oxJaxaarolieiics noBepxHoctu). Ha nHe okeaHa paciiaB OCHOBHOI'O COCTaBa OCTHIBAaET OBICTPO,
CTATMBAsACh K pa3pO3HEHHBIM IIEHTpaM. BOKpYr Takux IICHTPOB BO3HHKAIOT chepudeckue
TpPEeWMHbl — (QOPMHUPYETCS wiaposeas OTAEIbHOCTb, B KOTOPOM KaXIbli IIap pasjeieH Ha
CKOPJIYIKH.

Jluaznocmuueckue npuznaKku 0cado4HvlX nopoo

OcazouHble TOpHBIE MOPOABI BO3HUKAIOT HA MOBEPXHOCTU 3€MJIM B pPE3y/IbTaTe€ HAKOIUIEHUS
MHUHEpaJIbHBIX W opranudeckux BemecTB. boiee 90 % oObema 0cafouHBIX TTOPO HAKOMMIIOCH Ha
JHE BOJAHBIX OacceilHOB: OKeaHOB M BOJ0eMOB cymid. OcafouHble MOPOJBI MO CYTH SBISIOTCS
BTOPUYHBIMM — JUI MX BO3HUKHOBEHHS HEOO0XOAMMO HCXOJHOE MHHEpajdbHOE BemecTtBo. Ero
UCTOYHMKAMH SIBIISIFOTCS IIPOLIECCHI BHEIIHEN U BHYTPEHHEH M€0IMHAMMKH, a TaK)Ke KOCMUUYECKUE
CHJIBI.

Jns ompeneneHUs Ha3BaHUS OCAJOYHOM MOPOABI BBISBISIOT €€ BELIECTBEHHBIH COCTaB,
CTPYKTYpY, TEKCTYpY, YACIbHbIH BeC U OCOOEHHOCTH OKpPAaCKU. DTH XapaKTEPUCTHKHU 3aBUCAT OT
IIPOUCXOKIAEHUS TIOPOL. [ enesuc omaodiceHutl ONPENEIAETCS TOW T€0JOrMYeCKON CUIION, KOTOpast
TPAaHCIIOPTHPOBaJa W OTJarana HCXOAHBIH MaTepualn. Bpiiensior OOIMPHBIA —NepeyeHb
2eHemu4eckux munoe OCaJ0UYHbIX OTIOXKEHH: ajIIOBUAJIbHBIX, 03€PHBIX, OOJIOTHBIX, MOPCKHUX,
J0JI0BBIX M Npod. B cocTaB OTIOKEHWH OJHOTO FEHETHMUYECKOTO THIA MOIYT BXOIUTH HOPOJIBI
caMoro pasHoro cocrasa. Hanmpumep, cpein 00JIOTHBIX OTJIOXKEHUH MPeCTaBIeHbI TOPQ, CUIEPUT,
U3BECTHSK U mpod. 1 Hao60poT, 071Ha U Ta e TOpHas MOpoaa MOXKET (OpMHUPOBATHCS Pa3HBIMU
re0JIOTMYECKUMHU cuiIaMH. Tak, MecKM MOTYT UMETh IPOUCXO0XKJCHHE PEYHOE, 03EPHOE, MOPCKOE,
90JI0BOE U JIp.

Cmpykmypel 0CaZlOuHBIX TOPOJ XapaKTepu3yloT pa3Mmep, (GopMy U BElIECTBEHHBIH cocTaB
crarapomux vactull. Ilo cocmagy ocajouHble TOPOABI JAEIATCS HAa MATH OOJBIIMX TPYII:
00JIOMOYHBIE, TTTMHUCTbIE, OPraHNYECKHE, XeMOT€HHbIE, CMEIIaHHbIe. BBIENA0T 4eThipe epynnbi
cmpykmyp OCaJOYHBIX MOpOoA: o0O0JoOMOYHas (3epHHUCTasi), TJIMHUCTAs (CKPBITO3EPHHUCTAS),
OouomopdHasi, KpucTaLInYeCcKasl.

Obnomounasn (3epHucmas, Kiacmuuyeckds) TPyINa CTPYKTYp IMpPUCYIIa MOPOJAAM, CIOKECHHBIM
00JIOMKaMH MHHEPaJbHOrO CocTaBa (MECOK, rajbka). BHyTpH 00J0MKOB MHUHEpabl MOAJAIOTCS
JIMAarHOCTUKE — 10 UX OJIeCKY, CalfHOCTH, U3JIOMY U IPOY.

Tnunucmas (ckpvimosepnucmas) Tpynna CTPYKTYp OTIMYACTCS TEM, YTO PA3IMYUTh COCTABHBIC
YaCTHIbl HEBO3MOXKHO — CJI€Z0BATEIbHO, KOHKPETHOE HA3BaHHUE IJIMH ONpEAENseTcs ¢ MOMOIIbIO
MHUKpOcKona. B 1enom jxe riauHbl 001aJaloT CTOJb HEMOBTOPUMBIMH XapaKTEPUCTUKAMH, YTO UX
MaKpOCKOITMYECKOE ONpesesieHre 00BIYHO HE BBI3bIBACT 3aTPyIHEHUH.

buomopgnas rpynma CTpYKTYp CBOMCTBEHHAa MOpOJaM, COCTOSIIUM M3  OCTAaTKOB
OpraHMYecKkoro BemecTBa (TOpd, W3BECTHAK-PAKYIICYHUK). JIMarHOCTHYECKUMH HpPU3HAKAMH
371eCh BBICTYNAIOT H30THYTblE€ KOHTYpPBl COCTABHBIX 4YacTedl MOPOAbI M IOBTOPSEMOCTb ATHUX
KOHTYpPOB BO MHOXECTBE YaCTHUI] — BE/Ib OPraHUECKUE MOPOJbI OOBIYHO (HOPMHUPYIOTCS OCTaTKaMU
OJJHOTO BHMJA OpPraHU3MOB (MJIM 3aKOHOMEPHOIl COBOKYMHOCTH OpraHusmoB). HeusmeHeHHble
OpraHMYecKHe OCTaTKH OOBIYHO MATOBBIC, a IMOJBEpPruIMecs MnceBIoOMOphU3My (OKaMEHEBIIHE)
gacto OnectsT. CIOXHOCTH B MAaKpOCKONMMYECKOM OIpEAENIeHUN OMOMOP(HBIX CTPYKTYp
BO3HHUKAIOT MpH paboTe ¢ MOpOJaMM, COCTOSIIMMH M3 MeNbyYalIllUX YacTHIl — TaKUX Kak Mell,
JUATOMMT U IPOY.

Kpucmannuueckas epynna cmpykmyp NpHUCYyIlla XEMOT€HHBIM MOpPO/iaM, 00pa30BaHUE KOTOPBIX
CBSI3aHO C KpUCTAJUIM3allMel BEIECTB U3 pacTBOPOB. [IouTH Bce XeMOTreHHbIE 0CAaJOUHBIE TIOPObI
SBJISIOTCS. MOHOMHHEpAJIbHBIMHU, B OOJBIIMHCTBE CBOEM 00JIafatoT OJIeCKOM, CHAHOCTBIO U
JIpYTUMHU CBOMCTBAMH YK€ U3BECTHBIX Bam MHuHEpaoB.

B nopopax cMemaHHOro coctaBa COYETAIOTCs pa3HbIe CTPYKTYPBI.



Texcmypa ocaJjo4HOI MOPOJBI — ATO XapaKTep B3aMMHOTO PACIOJIOKEHUSI COCTABIISIONNX €€
YaCTHI], PHUCYHOK IIOBEPXHOCTH MOPOABI. TEeKCTypHBIE OCOOEHHOCTH OCaJOYHBIX IOPOJ
(GOpMHUPYIOTCS T'€OJIOTUYECKUMH TPOIECCaMH — IOITOMY TEKCTYPHBIE MpPHU3HAKU SBISIOTCS
BOKHEUIIMMH TIPH YCTAQHOBJIECHHM TC€HE3UCAa OTIOXKEHHH. BBIIENSAIOT TEKCTYypHl CIOMCTOCTH,
MOPHUCTOCTH, TPELIMHOBATOCTH, OTIEYATKOB, MCKOMaeMoil psbu. B 3aBucMMOCTH OT BpeMeHH H
NPUYUHEL (POPMUPOBAHHS, TEKCTYPHl DPa3[eiAlOT Ha TPH TPYIIBI: TNEPBUYHbIC, BTOPUYHBIC U
AMUTEHETUIECKHE.

Ilepsuunvie mexkcmypsbl BO3HMKAIOT TPH OCAAKOHAKOIJIEHUH, U OTPAXKAT OCOOEHHOCTH
AMHAMHUKH TEOJIOTMYECKOH CHIIBI — HampuMep, CcTosyas BojAa (OpPMHUpPYET TOPH30HTAIBHYIO
CIIOUCTOCTh, @ TeKydas Kocyro. M3y4yeHHI0 MEepBUYHBIX TEKCTYp CIeqyeT YIensATh Hauboibliee
BHHMaHHE.

Bmopuunvie mexcmypbl TakKe CHHICHETHYHBl OCAJKOHAKOIUIEHHIO, HO (GOpMHUPYIOTCS
npoleccaMu, He CBSI3aHHBIMU C TJIABHOW T'€0JOrMYECKON CHIIOW — BO3HHMKHOBEHHE JICASHBIX HKHII
OJTHOBPEMEHHO C HAaKOIUIEHHEM JICITIOBHSL.

Onucenemuueckue  mekcmypbl — CBS3aHbl C  IIpOLECCAMH  MOCTCEJMMEHTAIIMOHHOTO
npeoOpa3oBaHus ocajika — 00pa30BaHUE TPEIIMH YChIXaHHs Ha HOBEPXHOCTH TaKbIpa.

Texcmypwl croucmocmu MOXHO pa3[eluTb CIOUCTbIE M MacCUBHBIC. MaccugsHnas TEKCTypa
NPOSBIISIETCSA B XaOTUYHOM pactpeneneHny yactui. OHa BO3HUKACT O] ICHCTBUEM JABYX IPUYHH:
OTCYTCTBHUSI TIEPEHOCA M HEYMOPSAAOYEHHOH BO BPEMEHH aKKyMyJsUMU. VHBIMH clOBaMH, OHa
BO3HUKAET TOTJa, KOTJa TJIABHOW CHJIOH SBISETCS TpaBUTALUs — MCXOJHBIM MaTepHan He
NepeMeIIaeTcsl TOPU30HTANBHO (KaK OTJIOKEHUS 00BAJIOB M OCHINEH), WM MEepeHocsAllas cujla He
CrocoOHa COpPTUPOBATh (HAMpUMeEp, JEeJHUK). MacCHBHOW TEKCTypoil Hepeako o0nagaroT
OTJIOXKEHHUs] MOpEHHble, JeccoBble. Crnoucmeie mekcmyper (HOpMHUPYIOTCS IHOO 3a CUET
M30UpaTeNbHOW COPTHPOBKM Marepuana Ha CTaAWd IIepeHoca, JH00 B CHIYy PUTMUYHOTO
HAKOIUICHHE (HAampuMep, 10 ce30HaM). [ opuzommanbHas CIOWCTOCTh BO3HHKAeT B 3aCTOWHO-
BOJIHBIX, CIHOKOMHBIX YCIOBUSIX CEAMMEHTAlUM. Boanucmas CIOUCTOCTh  (HopMHUpYeTCs
ME/JICHHBIMH NTOTOKaMH. Kocas CIIOUCTOCTh — OBICTPBIMH NOTOKAMH. [lepexkpecmuas CIOUCTOCTh —
IIpY CMEHE HaIpaBIICHUH IepeHoca.

Texcmypor  nopucmocmu — 00yCIaBIMBAIOTCA  PA3sHBIMM  NPUYMHAMHU:  XapakTepoM |
pacmpeneneHneM [eMEHTa B MOPOJE, BEIIECTBEHHBIM COCTaBOM, IPOLECCAMHU BBIIIETAYMBAHUS U
npod. Beinensror cnepyronme TEKCTYphl: IUIOTHAS (HET MyCTOT), MUKpoOTopHcTas (IyCTOTHl HE
pa3IMuYMMBl TJa30M), MeJkKonopucrtas (quamerp mop mexee 0,5 MM), kpynHomopucras (auameTp
nop 0,5 — 2 mm), kaBepHO3Has (quameTp mop Gosee 2 Mm).

Texcmypol mpewuHo8amocmu, Omne4yamros, 3Hak08 psdu CBUAETEIbCTBYIOT O IPOIeccax JIndo
CHHT€HETHYECKHUX, JHO0 SMUTreHeTHYecKux. Hampumep, TIMHHCTBIM TOpPOJAM XapaKTEPHBI
TPEIIMHBl YCHIXaHUS — OHM BO3HMKAIOT NMPH YMEHBIICHHH 00bEMa BBICHIXAIOUIETO TITMHUCTOTO
ocajxKa.

Yoenwvnuiii 6ec mopon 3aBUCUT OT UX COCTaBa M MOPHCTOCTU. B MOJEBHIX yCIOBUSAX 3HAHHE
pPa3HHIBI B YICTHHOM BEcE IMO3BOJSET PA3IUUUTh OAMHAKOBBIE MO 00BEeMy 00pa3Ibl BHEIIHE
CXO0XHUX HOPOJ.

Okpacka TIOpOJ] 3aBUCHT OT psiia (paKTOPOB: BIAKHOCTH IOPOJIBI, €€ COCTAaBA, OKPACKH [[EMEHTa
u 1ip. OnpeneneHne OKpacky cielyeT BECTU IPU eCTECTBEHHOM THEBHOM CBETE U TOUHO yKa3bIBaTh
BJIIAXKHOCTH 00pasia. B 3aBucHMMOCTH OT BpeMeHU M MPUYNHBI BOSHUKHOBEHUS, BBIJCISAIOT OKPACKy
NEePBUYHYI0, CHHT€HETHYECKYI0, BTOPHYHYIO.

Ilepsuunas (yHacnedosannas) okpacka OTPEAENSETCS LBETOM MOPOJ00OpAYHOIINX O0O0JIOMKOB.
[Topoasl mpuoOpeTaoT ee Wik B pe3yabTaTe TOCMOACTBA (YU3MYECKOTO BBIBETPUBAHUS, WIH MPH
O4eHb OBICTPOM HAKOIUIGHMM W 3aXOpOHEHHMH ocanka. bemas oxpacka meckoB bemapycu
CBUJIETEIBCTBYET O NMpeolalaHuy KBaplia, KeJIToBaTas — OPTOKIIa3a, 3eJICHOBATas — IJIayKOHUTA.

Cuneenemuyeckas okpacka BCET I 3aIIOTHIET BECh CIIOH M 3aBUCHT OT TpeX (aKTOPOB: OT IBETa
opo1000pa3yomux 00JOMKOB, X pa3Mepa, a TakXkKe OT IBeTa IleMeHTa. YeM MeHbIIe AuaMeTp
00JIOMKOB, TEM 110poJia TeMHee. M3yueHne CHHIeHeTHUECKOM OKPAacKU MOMOTAeT BOCCTaHABINBATh
naneoreorpaduyeckre yCIoBHsS BPEMEHH OCAIKOHAKOIUICHHUS: KPACHO-XKENThI W KPACHBIN IBET
BO3HHMKAET TPHU CEIUMEHTAllMU B JKapKOM BIIQXXHOM KIMMaTe; p>KaBO-Oypblif 10 YepHOro — B



YCIOBUAX OKApPKUX IIyCTBIHb;, OTTE€HKHM JKEITOr0 I[BE€TAa CBOMCTBEHHBI 3aCTOMHO-BOJHBIM
AKKyMYJISALAM.

Bmopuunasa oxkpacka BO3HHKA€T NOJ BO3JCHCTBHEM TIMIIEPTEHHBIX IIPOLIECCOB IOCIE
HakomieHus ocajaka. [IockoiabpKy 3TH mpolecchl 3aBUCAT OT KIMMaTa M BPEMEHH, TO BTOpHYHAs
OKpacKa MOXKET PaclpOCTPAaHATHCS Ha pasHyro INIyOMHY, HUKAK HE COIJTACysACh CO CIOUCTOCTBIO
oTinoxeHui. TeMHO-cephlii U YepHBI 1LBET OOYCIOBJIEH MPOMHUTKON MOPOJ OUTYyMOM, HIIU XKe
pacTBOpaMH, COAEPKAIIUMU CEPHUCTOE JKEIE30 UIH COJIM MAapraHIa.

Juaznocmuueckue npuznaku memamopghuueckux nopoo

Metamop¢udeckrue TOpHBIE TOPOIbI POPMHUPYIOTCS B 3€MHON KOpE IyTeM YHIAOTCHHOTO
npeoOpa3oBaHMs 0CaJOUHbIX, MArMaTHUYECKUX WM MeTaMOppHruecKux nopoj. B 3aBucumocTtu ot
MPOUCXOKACHUA HCXOAHBIX IMOPOJ — OCAAOYHOIO0 WM MarMaTuicCkoro, MCTaMOp(I)I/I‘{eCKI/IG
MOPO/BI COOTBETCTBEHHO HAa3bIBAIOT MapaMeTaMOpUUYECKUMU U OpPTOMETaMOp(PHUUYECKUMHU.
MetamopdudeckoMmy MpeoOpa3oBaHUI0 MOTYT MOJBEPTHYTHCS BCE XapaKTEPUCTUKH paHee
CYIIECTBOBABIIEH MOPOJbI: €€ MUHEPAIbHBIM COCTaB, CTPYKTypa, TEKCTypa, YIEJIbHBIA BEC U
npod. Baxkuelmmmu QaxtopamMu MetamMop@u3Ma BBICTYIAIOT BBICOKasi TEMIEpaTypa, BHICOKOE
JaBJICHHE, BO3JIEHCTBHE MarMaTHUecKux (IIOMAOB, a TaK)Ke BEIIECTBEHHBIM COCTaB MCXOTHOM
nmopoabl. MetamMopdu3M Bceraa COMPOBOXKIACTCS IMEPEKPHUCTAUIN3ANMEH HCXOTHBIX TOPHBIX
MOPOJ1 — MOATOMY MeTaMop(HruecKre MOPO bl MOTHOKPUCTAIITUYHBI.

CtpykTypbl MeTaMOP(HUIECKUX TIOPOJT PA3IACIAIOTCS TOYTH IO TEM K€ KPUTEPHUSIM, YTO U
MOpOJI MarMaTHUYECKHUX: MO abCOMIOTHOMY U MO OTHOCUTEIbHOMY pa3Mepy Kpuctamios. [lo
CTCIICHU KPUCTAJINIMYHOCTU ACIICHUSA HET — BCC 0€e3 HCKIIIOYEHHUS MeTaMOp(i)I/ILIeCKI/IC mopoabI
00Ja/1al0T TMOJHOKPUCTAJUITMUECKON CTpykTypol. [lo 3TOoMy mnpu3zHaky OHHM COBIAJAIOT C
MHTPY3UBHBIMHU TOpoAaMH. B mponaykrax HU3LIEH CTyneHH MeTramMop@u3Ma MOTYT YacTHYHO
COXPAHSATHbCS CTPKTYpHbIE TPH3HAKA MCXOJHBIX TOPOJ — HMX OTHOCAT K PEIUKTOBBIM
CTPYKTYpaM.AOCOJIOTHBIA ~ pa3Mep  KPUCTAUIOB  PAcCTET  MPOMOPIMOHAIBHO  CTETICHU
MeTamopduzma. COOTBETCTBEHHO BBIJIEISIOT YETHIPE BUAA CTPYKTYP:

. MeTKOKpucTauueckyro (Meree 0,25 Mm); * cpennekpuctamudeckyio (0,25 — 1 Mmm);
. KpynHOKpHUcTaunueckyto (1 — 10 Mmm);
. TUTAaHTOKpHUCTAITHYECKYIO (O6omee 10 Mm).

[Io oTHOCHUTENHHOMY pa3Mepy KpPHUCTANIOB BBIIEISAIOT CTPYKTYPhl TPaHOOIACTOBYIO
(paBHOMEPHOKPUCTAJUTMYECKYI0) W Mophupods1acToByr0 (HEpaBHOMEP-HOKPHUCTAILUIUYECKYIO).
I'panoGyiacToBast CTPYKTYpa HMPUCYIA PABHOMEPHOKPU-CTAIIIMYECKUM [IOPOJIaM € KpUCTAJIaMU
nzomerpuyHoi Gopmel. [lopdupodna-cToBast CTpyKTypa XapaKTepusyeTcsi OOJbIION pazHULIEH
IUaMETPOB KPUCTAIOB, U TE€M, YTO B KPYIMHBIX KPHCTaUIaXx SPKO BBIPAKEHBI TPaHH, pedpa u
BEPIIUHBI.

TexkcTypbl ciyXaT TIJIaBHBIM JHArHOCTMYECKHM IPU3HAKOM MeTaMop(Huuye-CKHX MOpO/I.
TexcTyps! Ki1accupuuUpyOTCS MO IBYM IpHU3HAKaM: 0 (popMe KPUCTAJUIOB U IO UX B3aUMHOMY
PacIoJIOKEHUIO B IOPOJIE.

[To ¢opme KpuCTaIIOB BBIIETSAIOT CIACAYIOIINE TEKCTYPHI: MIIACTUHYATYIO (TabIUTYATYIO),
JIMCTOBATYIO, YELIYHYaTYI0, UTOJIbYATYIO.

[Io pacnoysoXeHH0 KPUCTAJJIOB BBIACISIOT TEKCTYphl MAacCHUBHYIO, CIJIAHIEBATYIO,
MOJIOCYATYIO (THEHCOBYIO), MIOHYATYI0, BOJOKHUCTYIO, OUYKOBYIO.

. MaccuBHasi — onpeneIeHHON OPUEHTUPOBKH KPUCTAJIIIOB HET.

. CnanneBatas (IuMryaTasi) — IUIACTMHBI MM YEIIyd MMHEPAJIOB PACIIOIOKEHbI
napajijiesibHO; TMOPOJbl CJIOXKEHbI HENPEPHIBHBIMU  CIOSAMHM  OJHOPOAHOW MOIIHOCTU U
pacKaJIbIBalOTCSl HA TOHKHUE TUIUTKHU.

. [lomocuatas (rHeicoBas) — YepeJOBaHUE IIOJOC PAa3HOM OKPACKH, MOIIMHOCTH H
MUHEPAJIBHOIO COCTaBa. B OoTiaMuMe OT ClIaHLEBATOM TEKCTYphl, MOJ0CYaTasl XapaKTepU3yeTCs
MPEPHIBUCTOCTHIO.

. [Tnoiiyarast — TOHKHE, MEIKO TOPPUPOBAHHBIC CIIOU.



. BonokHucras — mopoaa ClI0K€Ha MapajuielbHO BBITSHYTHIMM BOJIOKHUCTBIMHM WJIN
UTOJIbYaThIMU MUHEpAJIaMHU.

. OukoBasi — pa3HOLBETHBIC MOJOCHI C OBAJIBHBIMH YTOJIIEHUSAMH, OOpa30BaHHBIMU
CBETJILIMU MUHEpATaMH.

OtnenpHOCTH MeTaMOpP(UUECKUX MOPOJ IENATCS HA PEIMKTOBBIE W MeTaMOp(HUECKHe.

PenukToBbIE OTAEIBHOCTH YHACIIEIOBAHBI OT MCXOAHBIX TOpoJ. MeTtamopduyeckue OTIeIbHOCTH
BO3HHUKAIOT PU MeTaMopu3Me U MpeICTaBIeHbl KinBaxkeM. KiMBax — cucrema napauieabHbIX
TPEILMH, PaCCEKAIOIIUX MOPOAY HECOTJIACHO MEPBUYHON TEKCTYPE.
MuHepanbHbIi (M XUMUYECKHI) COCTaB METaMOP(HUUECKHUX MOPOJI CaMblii pa3HOOOpa3HBIA — OH
omnpezensercs cnenudukoi mporecca MeTaMoppu3Ma U COCTaBOM MCXOTHBIX MOpo.. [ maBHbIMU
OpOo000Pa3yIOIIMMI MUHEpaJIaMH CITy’)KaT M THUIIMYHO MarmatoreHHele (psina boysna), u
MTHEBMATOJUTOBO-THPOTEPMaIbHbIE, M COOCTBEHHO MeTamopdoreHHsle. MeTtamopduzmy
XapakTepHa TpaHc(hopMaIsi MUHEPAILHOTO COCTaBa 10 MEpe pOoCcTa TEMIEPaTyphl U JIaBICHHUS.
Tak, B mopojax HU3KHX CTyHeHeil mMeTamMop@u3Ma IMIMPOKO MpPE/CTaBICHbl THIPATHPOBAHHBIE
MUHepasbl Kjacca CHIMKATOB (CIOABI, XJIOpUT U japyrue). HaoGopor, B mopojax BbICIIEH
CTyNeHu MeTaMop(dus3ma BOAHBIE MHHEpAIbl OTCYTCTBYIOT — KPUTHYECKON TeMIepaTypoil s
BOJIbI B cocTaBe MuHepasoB sBisiercst 375 [JC. Takum 00pazom, pocT TeMIepaTypsl U JaBJICHUS
00ycraBIMBaeT U3MEHEHUE CTPYKTYPbl 1 MHHEPATbHOT'O COCTaBa METaMOP(OUUYECKUX MTOPOI.

4.2. HOpﬂ}IOK OIMUCAHUA MarMaTHIE€CKHUX IMIOPOJA B lIIJ'll/I(l)aX

[TonHOKpHCTAUINYECKHE PAaBHOMEPHO3EPHUCTBIE MOPOAbL.  OIpenensiorcs INIaBHBIE,
BTOPOCTEIICHHBIE, AKIECCOPHBIE M BTOPUYHBIE MMHEPAJbI, CIArarOlUue TOpPHYIO IOpOnY.
I'mazomMepHO WK ¢ MOMOUIBIO NMPHOOPOB MOACUUTHIBAKOTCS MPOLEHTHBIE CONEPIKAHUS IVIABHBIX
MHHEpAJIOB M JAETCsA ONMCAHUE ONTHYECKUX U JPYrMX CBOMCTB Kaxaoro MuHepana. [Ipu
OIpENIeIEHUN KaKJJOr0 MHUHepana HEeoO0XOIUMO IIPOBEPUTh BCE €ro KpUCTAJUIOONTHUYECKHUE
CBOWCTBA, & B ONTUCAHUU CIIEAYET OTPAXKATh TOJIBKO CHEIM(PUIECKUE CBOICTBA, K KOTOPHIM MOT'YT
OTHOCUTBhCS (opMa M pa3Mmepbl 3€peH, OKpacka W IUICOXPOM3M, YIJIbl IIOracaHus B
OPHEHTUPOBAHHBIX pa3pe3ax JJIsi MUHEPAJIOB, 00pa3yromuX U30MOpGHBIE psbl (TIIAarHOKIA3kI,
nupokceHsl, am@ubonsl). Ilpm omucaHuM KakAOro MUHepala OTMEYAarTCsl TakXKe BCe
0COOEHHOCTH €r0 MUKPOCTPYKTYPBI, @ HMEHHO CTENEHb UAMOMOp(HU3MA, B3aUMOOTHOILCHUS C
JIPYTUMH MHHEpaJlaMH, XapaKTep B3aUMHBIX NpopacTaHuii, 00pa3oBaHUE PEaKIMOHHBIX KaeMOK,
IIPOLIECCHl KOPPO3UHU, OIUIABICHUS M Jp. XapakTepusysd NPOIAYKTbl BTOPUYHBIX W3MEHEHUH,
oTMedYaeTcsi o0lias CTEeNeHb W3MEHEHHOCTH mnopoibl. [logpoOHO ommchIBaOTCA CTPYKTypa U
TEKCTYpa U, HAKOHEL, OIIPEAECIIAETCS €€ Ha3BaHUE.

Henonnokpucrtamiyeckue noppupossie nopoasl. s ropHoil mopojsl ¢ nopdupoBoii
CTPYKTYpPOH CHa4aja riaa30MepHO OLIEHUBAETCs 0011as II0IAaab, 3aHUMaeMast (PeHOKPUCTAIIIAMU
U BKpPAIUICHHUKAMM, U ONPEAEIIAETCA UX MUHEPAJIbHBIN cocTaB. IIpu onrcannyu 0CHOBHOM MaccChl
IIPEXKJIE BCETO OTMEYAETCS CTENEHb €€ KPUCTALNIMYHOCTH, MUHEPAIbHBIA COCTAB MHUKPOJIUTOB,
ONPEACISIIOTCA CTPYKTYpa M TEKCTypa M IO COBOKYIHOCTH BCEX IPHU3HAKOB ONIPEIEIICTCS
Ha3BaHWEM BCEH TOPHOU MOPOJBI.

MUKpPOCKOIINYECKOE ONMCAHUE MAarMaTUYECKUX TOPHBIX ITOPOJ KEIATEIBHO COIIPOBOXKAATh
MUKpoQoTorpadusiMiu WU 3apUCOBKaMH XapaKTEPHBIX OCOOEHHOCTEHW CTPYKTYpbI, TEKCTYPhl U
OT/JEJIbHBIX MUHEPAJIOB.

IIpy neranbHOM ONMCAHUM COCTaBa IOPOJ 3HAYUTEIBHOE BHUMAHHME CIENYET YIENAThH
ONPEIEIICHUIO PAa3MEPOB 3€PEH MUHEPAIIOB M IOACUYETY MX KonudectBa. IIpu neranpHBIX
UCCIEI0OBAHUAX PA3MEPBI 3€PEH MUHEPATIOB ONPENEIAIOTCS ¢ IOMOMIBIO OKYJIAP-MHKPOMETPA,
MIPEJCTABIISIONIET0 COOOM pa3/ielIeHHYI0 Ha CTO YacTel MIKaly-TMHEeWKY, HAaHECEHHYIO Ha CTEKJIO
1 BCTaBJIEHHYIO B (DOKAIBbHYIO IJIOCKOCTh OKYJISIpAa BMECTO KpECTa HUTEH WJIM COBMECTHO C HUM.
[Ipexne 4yem Monb30BaThCs ITO TMHENKOH CIIENYET ONPEAEIUTD LICHY €€ IeJIEHUs 11 KaKI0r0 U3
BXOJIAIIIMX B KOMIUIEKT MHUKpOCKona oObekTuBa. lleHa nenenus ompernensercs ¢ MOMOIIBIO
00BEKT-MUKPOMETpA, TAaKKe MPEACTaBIIOMEro coboil nuuelky ¢ nenoil aenenus 0,01 mm.



OOBEKT-MUKPOMETp TOMEILIaeTcs Ha MPEIMETHBIH CTOJUK MHUKPOCKONa BMeCTO mummdpa u
00BEKTHB TOYHO (DOKyCHpYETCs Ha MIKaly. BpameHneM nmpeaMeTHOro CTOJIMKA IIKaIbl 0OBEKT-
MHUKPOMETPA U OKYJISIP-MUKPOMETPA YCTAHABIMBAIOTCS MAapaUIeIbHO JPYT APYTY U COBMEIIAIOTCS
UX HYJEBbIE JEJICHUA. 3aTeM OIpelessieTcsl YUCIO JENIEHWH MIKalbl OKYJSp-MHKPOMETpaA,
YKJIJBIBAIOIIEECs B Mpeesax IKajabl 00beKT-MUKPOMETpa UIH HA00OPOT.

KonunuecTBeHHBIN MOACYET U ONpeieJIeHHE MTPOLIEHTHOTO COIePKAHMSI TOPOA000pa3yIOINX
MUHEPAJIOB B NUTU(aX MPOU3BOAUTCS TIAHUMETPUUECKUM, JTHHEHHBIM M TOYCYHBIM METOJIAMHU.
[InanuMeTpuueckuii MeTOJ| 3aKIIYaeTcs B HCIOJb30BaHUU KBAJAPAaTHO-CETYATOIO OKYIISIP-
MHUKPOMETpA, C MOMOIIBIO KOTOPOTO TOICYUTHIBACTCS KOJIUYECTBO KIJIETOK, MPUXOAAIIMXCS HA
JIONII0 Ka)XI0ro MHHepana 1o Bced miomaau nunda. [logcueTsl mpou3BOAUTCS MPU MajioM
yBEITMUEHUH 00BEKTHBA - 3X WM 8X. JlaHHBIM METO/I TOUEH, OJTHAKO OTIIMYAETCS TPYAOEMKOCTHIO.
JIuHEeWHbII TOJCYET OCYHIECTBIAETCS C IMOMOLIbIO CIHEIHUANBHBIX CYETHBIX MPUOOpPOB,
MO3BOJISIOMIMX MEXaHUYECKH CYMMHUPOBATh OOIIYIO JJIMHY CEYEHUI MUHEPAJIOB, HAOII0JaeMbIX
B 1utude, OAHAKO TaKOW METOJ Takke TpeOyeT OONBIINX BPEMEHHBIX 3aTpar. TodeuHbId MeTO
MOJICYET MpPUMEHSETCA JUII HM3Y4YEeHUS PaBHOMEPHO-3EpHHUCTBIX IOPOJ, MJIS OINpeAeTeHUs
MIPOLIEHTHOTO COJEP>KAaHUSI aKLIECCOPHBIX WM PYIHBIX MUHEPAJOB B HUIM(AX W MpH U3y4EeHUU
MMMEpPCUOHHBIX TpernaparoB. lIponeHTHOE comepikaHUe OTIACNBHBIX MHHEPAJIOB OIPENeseTCs
MEXaHUUYECKUM TMOJICYETOM KOJIUYECTBA 3€PEH KaXKAO0ro M3 HUX, B o0mieit cymme He Menee 800-
1000 3epen. Ilpu rpyOoil BU3yalbHOM OILIEHKE KOJMYECTBEHHBIX COOTHOIICHUMN TJIABHBIX
Mopo1000pa3yoIIUX MUHEPAIOB B HMUTH(AaX MOXKHO MOJB30BAaThCSA ATATIOHHBIMU MalleTKaMU, Ha
KOTOPBIX HM300paX€HO MPOU3BOJIBHOE PACTIOIOKEHUE 3€PEH OJHOTO0 MHHEpaja OTHOCHTEIHHO
¢doHa, B KauecTBE KOTOPOTO B KOHKPETHOM HUIM(e paccMaTpUBaeTCs OKpyKarolas macca
MuHepasnoB. OOBIYHO NpU TakoW rpy0OH OlLIEHKe, KOTopas, TEM HE MEHee, NMPUroJHa s
OonpIIMHCTBA  meTporpaduUyeckux  OMHUCAHWUK,  MOXKHO  ONPEAENUTh  COAep)KaHUe
OP01000pa3yOIINX MHHEPAJIOB C TOYHOCTHIO 110 3-5%, a Takke 0003HAYUTH BTOPOCTEIICHHBIC U
aKIIeCCOPHbIE MUHEPAJIbI, TPOBE/IS MEXKLy HUMHU YETKOE pa3zelicHuE.

[lpy w3yueHNH W OMHCAHWU MarMaTHYECKUX TOPHBIX MOPOJ 0co00e BHHMAaHHUE CIIEAYET
oOpalate Ha BKIIOYEHHUS U MPOAYKTHI M3MeHEeHHs. B mopomooOpasyrommx MuHepanax MOTYT
MIPUCYTCTBOBATh TBEPIbIE M Ta3000pa3HbIe BKIIOUEHHs. TBepiable BKIIOUEHHUS MPEICTABICHBI
MUHEpalaMy I ByJTKaHUYECKUM CTEKJIOM U UCCIEAYIOTCS OOBIYHBIMHU METOAaMHU MIPU OOJBIIIX
YBENMYCHUSIX OO0BeKTHBa. K HHM OTHOCSTCS TOWKWJIMTOBBIE BPOCTKH -  pa3jIHMYHO
OpUEHTHPOBAHHBIC BPOCTKH MEITKUX HIAUOMOP(HBIX KPUCTAIIOB IJIarMoKjia3a B MOHOKIMHHOM
MUPOKCEHE, MUPMEKHTHI - YepBEOOpa3HbIe OJMHAKOBO OPHUEHTHPOBAHHBIE BPOCTKM KBapIa B
IUTarMOKJIa3e, CUMIUICKTUTHI - CJIOXKHBIE B3aUMHbIE MPOpACTaHMs ABYX MHHEPAJIOB, U JIpYyTHe,
M3Y4YE€HHE KOTOPBIX IIO3BOJISIET YCTAHOBHUTH IOCJIEJOBATEIbHOCTh MHUHEPaIooOpa3oBaHUs B
OIUChIBaeMoO TopHOi mopoje. [Ipu n3ydeHnn CTeKI0BAThIX U CKPBITOKPUCTAITMYECKUX TOPHBIX
nopoJ; 0OJbIIOe BHUMAaHHUE CIEAYET YICNATh XapaKTePUCTUKE MHUKPOIHTOB - OYECHb MEJIKHX
UTOJBYATHIX WIH TUIACTUHYATHIX KPUCTATUKOB.

4.3. MeToaMKa mojeBbIX UCCIEeI0BAHMI

BeneHue moneBoro JHEBHUKA

[ToneBoli MHEBHUK BEAETCS KaXIbIM CTYJAEHTOM. DTO OCHOBHOM JTOKYMEHT, B KOTOPOM
(buKCcUpYIOTCS BCE HAOIIOACHHUS, 3aMEPBI, ACTAI0TCS 3apUCOBKU | T.I. Bce 3amucu u 3aprUCcOBKH B
HEM HaJ0 JeJiaThb aKKypaTHO W YEeTKO IPOCTHIM KapaHIAIIoOM, 4YTOOBI JIETKO MOXHO OBLIO
IIPOYHUTATE.

Ha o6no0xke (Wiau mepBOM JIMCTE) JHEBHUKA MUIIYT (GaMUIHIO aBTOpa, HOMEP TPYIIIIHI,
CIICIIMAJIBHOCTDH U I'OJ 3aIIOJIHCHUNS.
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AHEBHUK Ne ___
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PexkomeHryeTcst Ha CIEAYIOIEM JIUCTE Pa3MECTUTh YCIOBHbIE OOO3HAYCHHS U NPUHSATHIC
coKkpalleHus. Bece 3anucu HyXHO JenaTh Ha IIPAaBOM CTpaHMIE, a 3aPUCOBKU TOYEK OOHa)KEHU,
3JIEMEHTHI 3aJleraHus MMopoJl, HoMepa 0TOOpaHHBIX 00pa3loB, C yKa3aHHEM MecTa 0TOopa mpod —
Ha jeBoi crpaHuue. CTpenkoi ykas3bIBaeTCs a3UMYT HalpaBieHUs oOHakeHMs. B 3amucu Henb3s
MIPOU3BOJILHO COKpamaTh ciioBa. Bo Bpems 3amuceil B mojie HUYEro JACTUKOM HE CTHPACTCS;
WCTIPaBJICHUS CJIETYEeT aKKypaTHO 3a4ePKHYTh TaK, YTOOBI IPH KaMepalibHOM 00padoTKe MaTepHaia
MOXXHO OBUIO MpOYMTATh 3auepkHyToe. [loNb30BaHME JACTUKOM JOIMYCKAETCS TOJIBKO IPH
BBINOJIHEHUH PUCYHKOB. 3alllCU Pe3yJIbTaTOB pabOThl B II0JI€ MPOU3BOJIATCS B XPOHOJIOTMYECKON
nociuenoBaTeabHOCTH: MappyT Ne 1 (B mepBblii ieHb), MmapuipyT Ne 2 (BO BTOpO# AeHb) U T.1. Jist
Ka)/10ro MapuipyTa yKa3blBalOTCs JaTa, HadyajibHbIM IyHKT, OPAIKOBBIH HOMep oOHaxkeHMs. Bee
BUJIBI TYHKTOB T'€0JIOTMYECKUX HAOJIOJCHUN UMEIOT €AMHYIO CKBO3HYIO HyMEpaIuio, T.e. HOoMepa
00Ha)XEHUI He MOBTOPAIOTCS HA MOCieAyoneM Mapuipyre. OnucaHue KaKaoro Tuma nopoJ, cios,
JUH3BL U T.J. CIEAyeT Ha4MHATh C HOBOHW cTpoku. Homepa oTOOpaHHBIX MpoO BBHIOMpArOTCS B
IIPOU3BOJILHOM HOPSIZIKE.
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Pabora Ha oOHa)keHUH

[ToseBbie pabOTHI MPOBOIATCA B BHIEC TI'€OJOTMYECKHMX MAapIIPyTOB, M BcE HAOIIOJCHUSA
3aHOCSTCS B MOJICBbIE KHM)KKH, B KOTOPBIX JAeTCs OMMCAHUE KaK Ie0JIOTMUYECKUX OOBEKTOB B BUJIE
Te0JIOTMYECKIX 00pa30BaHMA, TaK U T€OJIOTUIECKHUX MPOIECCOB.

PaGora Ha OOH@)XEHMHM BKJIIOYAET 3alUCh HCXOJHBIX JAHHBIX, HPUBSA3KY OOHaXKEHUS,
n3ydeHne OOHAXEHHUsI C ONMCAHWEM TOPHBIX IOPOA, ONpPEACIICHHEM 3JEMEHTOB 3ajleTaHus M
MOIITHOCTH TeJl U 0TO0p 00pasuoB. [Ipumep omucanus oOHa)KE€HHsI MOKa3aH B MPUIOKEHUU. B
HayaJie MapuIpyTa J1aeTcs ero HOMep, JaTa BEIX0a B MapIIPyT, eI paO0Thl Ha HEM, €r0 MPUBSA3Ka
Ha MECTHOCTH M HOMEp TOYKU HAOIIOIEHUS.

[IpuBsA3Kka 0OHANKEHUS 3aKIHOYACTCS B ONPE/ICACHUU OJI0KEHUSI HA MECTHOCTH.

Oco0OeHHO TIIATENbHO OMNpENeNsIeTcs MECTOMNOJIOKEHNE IEepPBOM TOYKM HAONIONEHUs B
MapIipyTe, OCTajbHbIE MPHUBSI3BIBAIOTCS K MECTHOCTH WJIHM TMPEABIAYIICH TOYKEe HaOIIOJeHUS.
OpueHTupamu ciieyeT BEIOUpaTh pa3InyHble CTPOSHUS, TEJIEBBIIIKH, PEKH, PyYbU, MOCTHI, IOPOT'H,
pasBwiku u 1p. OT BBIOPAHHOTO OpHUEHTHPA OepeTcs a3UMYT HaIPaBICHUSI B CTOPOHY BBIOPAHHOM
TOUYKH HAOJIOJEHUS, a TAK)KE PACCTOSHUE, U UX PE3yNIbTaThl (GUKCUPYIOTCA B MOJIEBOM JIHEBHHUKE.
OrnpenensieTcst a3UMyT TyTEM BU3UPOBAHUS «CEBEPHBIM KOHIIOM» JJIMHHON CTOPOHBI KOMIIaca Ha
OpPUEHTHP, OTCYUTHIBACTCS BEJIMYMHA a3UMYTa 10 CEBEPHOMY (O€IoTo IBeTa) KOHILY OTIYIIEHHOMN
CTPEJIKU U CHUMAETCS [TOKa3aHHUeE.

Onwucanue 0OHaKEHHS TPOU3BOJIUTCS IO CIEAYIONIEMY IIIaHYy.

- Yka3bIBaeTcsi XapakTep OOHa)keHHs (BBIXOJBI KOPEHHBIX MOPOA), KOTOPBIA MOMXKET OBITH
€CTECTBEHHBIM (CKaia, OeperoBoil oOpbIB PEKM WIM NpyJda U T.1.) U UCKYCCTBEHHBIM (KaHaBa,
Kapbepbl, BHIEMKHU JIOPOT U 1p.). YKa3bIBaeTCs MOJ0KEHHE 00HAXEHUS B penbede, ero THI (TipaBblit
CKJIOH JIOJIMHBI, YCTYI PEYHOM Teppackl, JOPOKHOM BEIEMKH, Kapbepa, KOTJIOBaHA U T.1.), pa3Mepbl
(nmuHa, BBICOTA W IIMPHHA) U OPHUEHTUPOBKA (MPOCTHpPAHUE) JUIMHHON CTOPOHBI OOHAKEHHUS.
BeimonHsieTcst 3apucoBka 00HaKEHUS B TIOJICBOM KHIDKKE, U PE3YJIbTAaThl H3MEPEHHIA BEIHOCSTCS Ha
3apUCOBKY.

- BrigenstoTcst ¥ OMUCHIBAIOTCSI BCE THITBI CIOEB MOPOJ. BhlaeneHue cioeB Mpou3BOIUTCS
CHHU3Y BBEPX COTJIACHO UX MCTOPUYECKOM MOCIe0BaTeIbHOCTH 00pa3oBaHusi. OOBIMHO HAYWHAIOT
OMMCAaHUE C HIKHETO CJIOS U TOCJIENOBATEIbHO OMHMCHIBAIOT BCE BhINIEIExalue ciou. llpu
ONMcaHUM OOHAKEHUS YKa3bIBaeTcs o0liee KOJIMUYEeCTBO BUAMMBIX CIIOEB FOPHBIX MOPO/I, XapaKTep
KOHTAKTOB CIIOSI C HUKE- M BBIIIETICKAIIMMH CIIOSIMH. [Iepexo OT OHOTO CIIost K IPYTOMY MOYKET
OBITH PE3KHM M IIOCTETIEHHBIM, a TPaHHIIa POBHOM U HEPOBHOM (IIPU MepephIBE 0CaAKOHAKOIIIICHHS).

[IpocnexxuBaeTcss U3MEHEHUE LIBETA M 3€PHUCTOCTH MHHEPAIBbHOIO cocTaBa. OMUCHIBAIOTCS
XapakTep U pa3Mepbl OCBIITN U TOYBEHHO-PACTUTENbHBIA TOKPOB HaJl 0OHAXKEHUEM.

- VI3aMepsroTcst MOIITHOCTH BCEX BBICIICHHBIX T€OJIOTHISCKHUX TEI.

- OrMeuaeTcst CTENEeHb pPAa3pyLICHHOCTH W COXPAaHHOCTH OOHaxeHus. Omnpenemnstorcs
Mopdosorust (cOpoc, B3OpOC, HAABUT U T.I.) U YHCIO HAPYIICHHUH, AJIEMEHTHI 3aJIeTaHUs 30H
pa3pbIBHBIX HAPYIICHUI; COCTOSHUE MOPOJA B ATHUX 30HAX; TPEIIMHOBATOCTh. TpEIIMHOBATOCTH
MPOSABIIIETCS B TMOPOJE B BHJE CHUCTEM TpEUIMH, pa3OMBAIOIIUMX €€ Ha OTAeNbHbIe OJIOKH.
Otmeuaercss TycTroTa TpemuH, ¢opma oTaenbHOCTEeH (IiblOoBas, crosidyaTas, IUIMTYATAs,
CKOpJiyroBaTast ¥ T.1.). sl BepTUKaNbHBIX TPEUIMH OTMEYAIOT a3UMYThl UX MPOCTUPAHUSA, IO
HAKJIOHHBIM TpEIIMHAM IPOU3BOAAT 3aMepbl MX MPOCTPAHCTBEHHOM OPHEHTHUPOBKHU (23MMYThI
MPOCTUPAHUS, TaJCHUS U Yroia najeHus). Jlis mocTpoeHus po3bl-AHarpaMMbl BBIIOJIHAETCS HE
MeHee 70 3aMepOB MPOCTUPAHUS TPEIIUHOBATOCTH HA OOHAXKEHUU U PE3yJIbTaThl 3aIIMCHIBAIOTCS B
Ta0IuILy.

- Yka3piBaeTcs oOIUil XapakTep 3ajeraHusi mopoJ (TOPU30HTAIBHOE, HAKIIOHHOE U T.1.).
W3mepstoTcst 37IeMEHTHI 3aj1eraHus mopo/ (a3UMyT NaJeHUsI, a3UMYT IPOCTUPAHUS U YTOJI aJACHUS
B CJIyuae HaKJIOHHOTO 3ayieranus). [Ipu onucannm miMKaTUBHBIX CTPYKTYp oOpalaercss BHUMAaHUE




Ha MOP(DOJIOTHIO CKIAIOK, MX (DOPMBI, IIEMEHTHI, (JOPMBI 3aMKOB, pa3MaxX KPBLILEB, MapaMETPhI
CKJIQJIOK, YIJIBI MAJCHUS CKJIQJ0OK M €€ KOMIIOHCHTOB, CTCIICHb aCHMMETPHUYHOCTH, TTPOCTUPAHUS
CUCTEMBI CKJIQJIOK.

[Ipu onucaHuy TOPHBIX MTOPOJT B OOHAXKEHUH YKA3bIBAKOTCS:

- Ha3BaHUe MOPOJIbl (IO CTPYKTYPHO-BELIECTBEHHBIM IPU3HAKAM);

- IIBET TTOPOJIBI HAa BBIBETPEIION MOBEPXHOCTH M Ha CBeXkeM ckoue. [Ipu 3ToM jmomyckaercs
WCIIOJIb30BaHUE OoJiee CIOXKHBIX (HAmpuMmep, KHUPIUYHO-KPACHBINA) XapaKTEpPUCTUK IBETa C
yKa3aHUEM OTTCHKA (HaIpuMep, CBETIIO-CEPhIi);

- CTPYKTypa mopoasl — (hopMa, pa3Mephl B COOTHOIIICHNE COCTABHBIX YaCTEH.

O010MOYHBIE TIOPOIBI MOT'YT OBITH PHIXJIBIMHU U CIIEMEHTUPOBAaHHBIMH. B TociietHeM citydae
HCO6XOI[I/IMO YCTAaHOBUTH BCHICCTBO LNEMCHTA, €TI0 KOJIMYCCTBO B MPOUCHTHOM OTHOIICHUU U THUIL
neMmeHtanuu. OtmedaeTcss (opma 00JIOMKOB, HMX pa3Mep, OKaTaHHOCTh W pa3HooOpasue
00JIOMOYHOTO MaTepuana;

- TEKCTypa TOpPOJBbl — COBOKYITHOCTH TPU3HAKOB TOPHBIX TMOPOJ, OOYCIIOBICHHBIX
PACIOJIOKCHUEM HX COCTAaBHBIX qacTei. TaK, AJId MarMaTU4CCKUX TOpOJa 3TO MOKET OBITh
MacCCHBHAsI TEKCTYPa, ISl OCAIOYHBIX IMTOPOJT — CJIOUCTAst, METaMOPp(OUIECKHUX — TUToHYaTas u T.1.;

- HCOPraHMYCCKHUEC BKIIIOUYCHUS — PCAKas rajibKa, KOHKpPCUHH, KNUJIbl, BTOPHUYHBIC U3MCHCHHA
(kapOOHATHOCTbD, KEIE3UCTOCTh). KOHKpEIMH OMHCHIBAIOTCSA MO CIEAYIONIeMY IUIaHy: ¢Gopma,
pa3Mepsbl, CTPOCHUE, COCTAB, YCIOBUS 3ajeraHusl (OTHOIIEHHUE K CIOMCTOCTH BMEIIAIOIIUX MTOPOT),
pacrmpeescHIe B TIOPOJIE;

- IpHU HAJIMYUHN OPTaHUYCCKUX BKJIIOUEHHUH ONHCBIBAIOTCSI COCTAaB MCKONAEMBIX OCTaTKOB, UX
COXPaHHOCTh, YCIIOBHUS 3aXOPOHEHHS, CBSI3b C BMEIIAFOIIEH TOPOJIOH.

OT060p ¥ YTUKETHPOBaHUE 00Pa3IOB

Ot60p 00pa3oB MPOU3BOMUTCS C IIEJIBIO TOCICAYIONIETO WX W3YYCHHS B KamepaabHBIN
nepuon. [Ipy ONMMCaHWMU KaXIOW pPa3HOBUIHOCTU TOPOJ, BCTPEUYCHHBIX BO BPEMs IOJIEBBIX
HAOJIIOJICHUN, WM HAJIWYMS B HHUX BTOPHYHBIX H3MCHEHHUH IPOM3BOIUTCS HMX OMPOOOBAaHUE.
OnpoOoBaHHUIO MOISKAT HAaKOO0JIEe XapaKTepHbIE, HEBBIBETPEIIbIC YYACTKH KOPSHHBIX OOHAKCHUH.
BriBeTpernbie MOBEPXHOCTH COXPAHSIOT JIMIL B TEX CIydasX, KOrJa OHU HECYT KaKyro-THOO
noJie3Hyro uHdopmanuio. O0pasell T0JKEeH ObITh CO CBEKUMH CKOJIAMH, pa3MepoM OT 4 10 7 cM
Ju1st TBepabIX mopoa u Maccor ot 50 1o 100 r ansa peixisix. Homep o6pasna HaHocuTcst 100 Ha
HAKJICHKY W3 JICWKOIUIACTHIPS, JUOO HEMOCPEICTBCHHO Ha IIIAAKYK IOBEPXHOCTh 0Opa3ia
MapkepoM. K o0pa3ily mnpmiaraeTcss STHKETKAa, Ha KOTOPOW YyKa3bIBacTCS HAaWMEHOBAHHE
YHHUBEPCHTETa, HOMEp TpYIIbl, HOMEp o0paslia, TMpHUBSI3KAa, HAUMEHOBAHUE IOPOJ
(TpenBapuTeIHLHOE ONpPEACIICHUE), 1aTa, UCIIOJHUTENb. PHIXJIbIC MPOOBI TOMEMIAIOTCS B MEIIOYCK
BMECTE C 3TUKETKOM, 3aBepHYTOlN B Oymary. Xpyrnkue oOpasiibl JIydllie YKIaIbiBaTh B KOPOOOUKH,
OaHKH, IIIOTHO 3aIOJTHSST TPOMEKYTKH BATOM.

B3stue obOpasnma oTMedaercss B IOJIGBOM KHW)KKE JIMOO Ha JICBOW CTPAHHUIE HANPOTUB
OIMCAHWs, TNOO B KOHIIE OMHMCaHus. MecTo B3sATHs 00pa3iia He0OX0IMMO OTMETUTh U Ha 3apPUCOBKE
C JIeBOH CTOpOHBI JHEBHUKA. Hymepaius oOpa3iioB MOXET ObITh CKBO3HOW W OTIEIBHOM IS
Ka)XJI0T0 OOHAKCHHUS.

COop u U3yyeHue OKaMeHeJ0CTen

OcTtaTku OpraHU3MOB IIO3BOJIAIOT YCTAHOBUTH BO3PACT OTIOKEHHUM, AT BaKHYIO
nH(popManuo 00 yCIoBUAX 00pa30BaHUSI BMEIIAIOIINX UX MOPOI. UeM peke BCTpedaroTCsl OCTaTKH,
TEM LIEHHEE WX HAaXOJKH, KOTOPbIE TIIATEIBbHO (PUKCUPYIOTCS U COXPAHSIOTCS.

[Torickn OpraHMYECKUX OCTATKOB (OKAMEHEIJIOCTEH) JIydllle HAUMHATHh C OCBINEH, TaK Kak B
BBIBETPEJIBIX KYCKaxX MOpo/bl OHU 3ameTHee. [locine oOHapykeHHs B OCBHIISIX HEOOXOJUMO HAUTH
UX B KOPEHHBIX OOHA)KEHHUSAX, YTOObI YCTAHOBUTH MPUHAIJICHKHOCTD K OIpeneeHHbIM ciaoaMm. [Ipu
orbope 00pa3loB OKaMEHEJIOCTe HeoOXOoauMO oOpaTHTh BHUMaHME Ha WX COXPAaHHOCTh
(1IemocTHOCTh, OOJOMAaHHOCTh, OKAaTaHOCTB), pacHpenesieHne B clioe (paBHOMEpPHOE WIIH




COCpPEOTOUEHHOE Y9aCTKaMHK) U TIoJIokeHue B cioe. O0pasipl CHAOXKAIOT AITHKETKAMU C HOMEPOM
Y yITaKOBBIBAIOT.

Ha xaxxnoii Touke HaOMIOJEHUS HEOOXOIUMO MPOHM3BOAUTH 3aPUCOBKY (ICKH3) Ha JIEBOM
CTpaHHIIC TOJCBOMW KHIDKKM, HaJ O3CKH30M YKa3bIBaeTCs HOMEp TOYKM HAONIOJICHUS, ¢
MECTOIOIOXKEHHE, MAcIITa0, MO ICKU30M — JIMHEHHBIE pa3Mepbl, a3UMYT MPOCTUPAHUS CTCHKHU
oOHakeHMsI. Bech pUCYHOK M €T0 OT/JeNIbHBIC YaCTH JIOJDKHBI OBITh BBIZICPYKaHBI B OJTHOM MacITade.
Macmtad 3aBUCUT OT JETAIBHOCTH HWCCIEIOBaHUM, pa3Mepa OOHAXKECHHS W MOIIHOCTH CIIOEB.
Mosxno pexomenaoBaTh Macmrtad 1:50 wm 1:100, T.e. 0,5 unmu 1 M B OAHOM CaHTHUMETpPE W
COOTBETCTBEHHO 5 cM miu 10 cM B omHOM MIImuMeTpe. Ha pucyHke ykas3pIBalOTCsS Kparom BCe
Pa3HOCTH MOPOJI, OTMEYAIOTCS TUCIIOKAIIMY ¢ HAHECEHHEM 3JICMEHTOB 3aJleTaHusl U MecTa 0TOopa
poo.

IlopsAioK MOCTpOEHHUs pa3pesa

1. BeiOpaTh HampaBiieHHe pa3pe3a Ha reoIOTMYEeCKON KapTe U MPOBECTH COOTBETCTBYIOIIYIO
JUHUIO. Y KOHIIOB JIMHUU Ha KapTe cTaBsTcs udpossle (1-1) wnu OykBennslie (A-b) o6o3HaueHus.
2. Ompenenuth MacmTad paspe3a. B OOJMBIIMHCTBE CilydaeB BEPTHKAIBHBIA W TOPU30HTATBHBINA
MacmTabbl pa3pe30B JOJDKHBI COOTBETCTBOBATH MaclITaldy KapTel. JlomyckaeTcsl yBelHuYeHHE
BEPTHUKAJIBHOTO MaciTaba paspesa i paifoHOB € TOJIOTUM MOHOKIMHAIBHBIM U TOPU30HTAIBHBIM
3aJIETAHUEM CIIOE€B. DTO JIENAETCs JUIsl TOrO, YTOOBI Ha pa3pe3e MOKHO OBLIO MOKa3aTh CIOW Maloi
MornHocTH. 3. [To BeIOpaHHO# JTMHUM TTOCTPOUTH Tomorpadudeckuii mpodmib (mpoduias peabeda).
JleBblii KOHem TpPOQMIS OrpaHUYMBACTCS BEPTHKAIBLHOW MacmTaOHOW JnuHelkoi. OnHa
noanuckiBaeTcst — H abc. M, 4To 03HauaeT abCOIIOTHAS BBICOTAa B MeTpax. Uepes HyJIEBYIO OTMETKY
Ha MacIITaOHOM JIMHEIKe MPOBOJAUTCS JIMHUS YPOBHS MOPS U OT HEE 10 BEPTUKAIIU, B BBIOpAaHHOM
MacmTabe, CTaBATCS TOYKM B MeCTax IepecedyeHus JIMHUEH pa3pe3a TOpU30HTalel C
COOTBETCTBYIOIIUMHU OTMETKaMU. 4. COeTMHUTH TOYKH IJIABHOW JIMHUEH, 0TOOpaKaroIiei mpopuib
penbeda. Ha 3Ty nuHHIO TIepeHEeCTH TeONOrHYecKHue JaHHbIE (TPaHUIbl CIOEB C 0003HAYCHUEM
WHJICKCAMU COOTBETCTBYIONIETO Bo3pacta mopon). Hanecenme Ha Tomorpadudeckuii mpoduib
TeOJIOTUYECKUX MaHHBIX 3aKIOYaeTCsl B COCIWHEHUHW JHMHUSAMU Pa3pO3HEHHBIX BBIXOJOB Ha
MIOBEPXHOCThH CJIOEB C y4ETOM HUX 3aneranus. [Ipu moctpoeHuu paspe3a HEOOXOIUMO CIEAUTH 3a
cTpaturpaduyecKoil mocieaqoBaTeIbHOCTBIO CJI0EB U HE JIOMYCKaTh €€ HapylleHus. 5. 3aKkpacuTh
WJTU 3aIITPUXOBATh TaK ke, KaK Ha TEOJOTUYECKON KapTe, KaXKIbI CIOW Ha pa3pe3e U MOAMNKCATh
COOTBETCTBYIOIIMN Bo3pacT. Kaxmoii merporpaduueckold rpymnmne MOpOA MPHUCBAMBACTCS
ONpPEAEICHHBIN LIBET: KUCIIbIE TOPOJbl — KPACHBIN LIBET, CPETHUE — CHHUN, OCHOBHBIE — 3€JICHbIN,
yIbTPAOCHOBHBIE — (DUOJICTOBBIM, IIENIOYHbIE — OpamkeBblid. [l oOo3HayeHHss cocraBa
MarMaTu4ecKux o0pa30BaHU MPUMEHSIOTCS HHIEKCHI (CTPOYHBIE OYKBBI TPEUECKOTO andaBuTa): ¥
(ramMa) — rpaHuThl, O (AeNmbTa) — AMOPHTHI, Vv (HIO) — rabopo, B (6eta) — GazanbThl, o (anbda) —
aHJE3UTHl M JIp. Bo3pacT mMarmMatnueckux MOpOJ MOKA3bIBAETCA TEMHU K€ HHJIEKCAMHU, KOTOPHIC
MPUMEHSIIOTCSL U CTpaTUrpaduyecKux MoapasiencHuil. Pa3pe3sl MOKHBI OBITh TOTHOCTBIO
YBSI3aHBI C KOHTYPAMH Ha T€0JOTHYECKON KapTe, [IBETOM, KparoM, HHIEKCaMH, HAaKJIOHAMU CJIOEB
Y MOIIHOCTBIO MOpa3/IeICHUM.

MCTOI[BI N3MEPCHUA DJICMECHTOB 3aJICTAHUA CJIOCB U TPCIIIUH

Baxnas 3aa4ya npu mpoBeIeHHH YUeOHOH Te0IOTHIEeCKOM MPAKTHKH — HAYYUTh CTYICHTOB
MOJIB30BATHCS TOPHBIM KOMITACOM, C IMOMOIIBI0 KOTOPOTO 3aMEPSIIOT 3aJieraHue TOpHBIX mopoj. K
JJIEMEHTAaM 3aJieTaHUsl CJIOSl OTHOCSATCS a3uMYThl NPOCTHPAHHUS W TAJCHHS, Yrojl MaJCHUs.
DJIeMeHTHl 3ajIETaHus IUIacTa B IIOJIEBBIX YCIOBUAX YCTAHABIMBANOTCA C IIOMOIIBIO T'OPHOI'O
KOMIIaca, yCTPOHCTBO KOTOPOTO OTJIMYAETCS HEKOTOPHIMUA OCOOCHHOCTSIMU OT 00bI4HOTO. [Ipexe
BCET0 KOMIIAC TPUKPEIUICH K TMPSMOYTOJbHOW TUIACTUHE, [UIMHHAs CTOPOHA KOTOPOI
OpPHCHTUPOBAHA B HAIIPaBIICHUH ceBep—Ior. [ pajgyrpoBka TuMOa TOPHOTO KOMITAca, pa3aelieHHOTO
Ha 360°, mpou3BeieHa TPOTUB YaCOBOU CTPEIKH, TOATOMY Ha JIMMOE 3armaji 1 BOCTOK TTOMEHSIITUCH




MecTaMu. BHyTpH TumM0a Ha macTHHE pacloJIokKeHa IIKaia KIMHOMETpa, rpaayrpoBaHHas Ha 180°
Tak, uto ( pacrnoiaraercs B LIEHTpE JUIMHHOM CTOpOHBI kKoMmnaca. CaM KIMHOMETP B BHJIE OTBECa
CBOOOJIHO HACAXKEH HA OJJHY OCh C UTJIONW KOMITaca ¥ MOXKET CTOIIOPUTHCS CIIELUATbHON KHOTIKOH.

A3umym - yron (BeJIMYMHA yIjia) MEX/1y HallpaBICHUEM Ha CEBEP U HAIIPABICHUEM Ha KaKOM-
100 yaaneHHbI 00bEKT, OTCUUTHIAHHBIH 110 X0y YaCOBOH cTpeiku. Pa3nuyaioT HCTUHHBIH (Yrom
C HaIlpaBJICHHEM Ha reorpauuecKkuil CeBEpHBIN MOIIOC) U MAarHUTHBIM (Ha MarHUTHBIN IOJIIOC)
a3UMYTBHI.

["opHbrit (TeomornuecKmin)

KOMITAC TaKoW K€ KM3HEHHO Verpoiierso
HEOOXOJMMBI HHCTPYMEHT B .
MoJIeBol paboTe reosiora, Kak u

MOJIOTOK. C ITOMOIIILIO

re0JIOrMYECKOT0O KoMIaca T acpxansie
IIPOBOAAT OPHUEHTUPOBAHHUE HAa SRR

MECTHOCTH, TPUBSI3KY  TOYEK
Mapuipyra, OOHaXKeHUH U T.JOA. U
HU3MEPEHUE FIEMEHTOB 3aJIeraHus
CJIO€B TOPHBIX MOPOJI.

- KIHHOMETP
. YPOBEHb

_ KHOIIKa appHeTHpa
" (hHKcaTOPa CTPETIKH)

['eonoruueckuii KoMmac yCTpO€H Ha MOPSJIOK CIOKHEe OOBIYHOTO TypucTHuYeckoro. Ero
OTIMYAIOT HaJW4Yue KIMHOMeTpa (YCTPOWCTBAa ISl M3MEPEHMs BEPTUKAJbHBIX YIJIOB) U HHAS
rpagyupoBka JumoOa (KpyroBoi rpajycHol mkaisl). JINMO reojgoruueckoro kommnaca pasmMeueH He
MIPOTHUB, a TI0 YaCOBOM CTpEJIKE, T.€. 3aMaj] U BOCTOK HAa HEM MOMEHSHbBI MECTaMU. DTO CBS3aHO C
JPYroi, M0 CPaBHEHMIO C TYPUCTHMYECKUMM KOMIIaCaMH, CUCTEMOM omnpeneneHus asumyTa. JInmo
KOMITaca HeMOABUKEH, U CTOPOHY KoMriaca ¢ otMeTkol "C" min "0" Ha3bIBalOT CEBEPHOIL.

W3mepenne azumyra Ha 0OBEeKT Jyii M3MEpeHHs a3uMyTa Ha OINpPEAETICHHYIO TOUKY,
CEBEPHYIO CTOPOHY KOMIIaca HaNpaBJIIOT Ha 00bEKT (y OOJIBIIMHCTBA COBPEMEHHBIX MOJIEJIeH €CTh
JOTIONIHUTENIbHBIE — TPUIIENIbHBIE NPUCIOCOOJeHHsT Ayig  Oojiee  TOYHOTO  HaBeOeHus Ha
00vekm), IPUBOJIAT KOMIIAC B TOPH3OHTAJIBHOE IMOJOKEHHE C TIOMOIIBIO YPOBHS (8030)UiHbIL
WApuK 8 9MoM NOJIONCEHUU OOJINHCEH 3AHUMAMb YEHMPATbHOE HNONOJNCEeHUe), PA3appUETUPYIOT
(oTmyckatoT W3  (UKCUPOBAHHOTO  MOJOXKEHHSA) MArHUTHYIO CTpPEJIKY C  ITOMOIIBIO
COOTBETCTBYIOILIEH KHOIKH, MIOCJIE YCIIOKOEHUS CTPEJKM CHUMAIOT OTCUEeT. A3UMYTOM Ha OOBEKT
OyIeT TOT OTcueT Mo JIMMOY, Ha KOTOPBIM yKa3bIBaeT CEBEpHbIM KoHell cTpenku. Ha orcuer
COOTBETCTBYIOLINI 00paTHOMY a3uMyTy (C 0OBEKTa Ha TOYKY, B KOTOPOH BBl HAXOJUTECH) OyAeT
yKa3bIBaTh F0KHBIM KOHEL CTPEJIKH.

B o61mem ciydae momydeHHbIH a3UMyT OyIeT MarHUTHBIM. B COBpeMEHHBIN MOJIEISIX TOPHBIX
KOMIIACOB YacTO MPUCYTCTBYET CHEIMAJIbHBIM BUHT, C IMOMOIIBI0 KOTOPOro JUMO MOXET ObITh
MOBEPHYT Ha BEJIMYMHY MArHUTHOTO CKJIOHEHHMsS JUIS TOJYYEHHUS 3HAYCHUS UCTHHHOTO a3MMYyTa
cpasy.

YacTo, Ipu HaBEJICHUU KOMIIaca Ha 00BEKT, €ro Aep>KaT Ha yPOBHE IJ1a3, U HE BUIAT IIPU ATOM
cTpenku u JuMbOa. J{ist Toro, 4ToOBI M30€KaTh ATOr0, MHOTHE KOMITaca CHA0KEHBI 3epKajbIIeM,
MIOBEPHYB KOTOPOE Ha ONpEJENICHHbII Yroy, MOKHO BUIETh U IIKaNy, U OOBEKT OJHOBPEMEHHO.



Ilocne Toro, kak cTpenka yCIOKOMIACh, PEKOMEHIyeTCs 3a()UKCHPOBATh €€ M CHATh OTCUET C yXkKe
HEIOJBHKHOU CTPEIIKH.

[Ipu u3mepennn moboro asmmyrta ceBepHblii kKoHen komnaca BCEI'ZIA HampaBisiioT Ha

00BEKT, MO0 MO HANpaBIECHUIO HM3MEpsSeMOro HampapieHus. [ 3alOMUHAHUS €CTh Jaxe
noJymyTiauBas GopmynupoBka "Mopaoi o Hopay".
OneMeHTBl 3ajJleTaHusl CJIOEB TOPHBIX IOPOJ
DneMeHTaMHM 3aJIeTaHusl CJO0s Ha3bIBAIOTCS
napaMmeTpbl, OJHO3HAYHO  OIpENESIoNINe
II0JIO’KEHUS CJI0s B IIPOCTPAHCTBE. DTO JIMHHUSA
najeHusi, yrol  MHajeHuss U JIMHUA
IIPOCTUPAHUS.

Jluaus mpoctupaHus - 3T0  Jro0as
FOPU30OHTAJIbHASL JIMHUS, NPOBEJCHHAsI Ha
IIOBEPXHOCTHU HaIUIaCTOBaHUS CJI051.

DJIeMEHTHI 3aJIETaHHusA CII0s JInHus nageHus - TMHUS HAa TIOBEPXHOCTH
HAIJIAaCTOBAHUs, UMEIOIIast HauOOIBIINN YTrol
Onpezenenne asnMyTa U3 TOYKH A HAKIIOHA K TOPU30HTAJIBHOM IUIOCKOCTH W3 BCEX JIMHHH,
B T09Ky B ¢ momomnsio KOTOpBIE MOXHO THPOBECTHM Ha NOBepxHOcTH miacta. OHa
TROBIIEIASINY, BB BCer/a MepreH UKYIspHa K IMHUHU IPOCTHPAHHKS U HATIPaBJICHA

B CTOPOHY MOTPY>KEHHUS IJIacTa.

Yrois nageHus - ABYTPaHHBIM yrol MEXKAy IUIOCKOCTBIO
CIOS U TOPU3OHTAIBHOM IIJIOCKOCTHIO (YrOJl MEXIY JIMHUCH
NaJeHUs U MPOEKIMEN ee Ha TOPU30HTAJIbHYIO IOBEPXHOCTD).
A3MMYT IIPOCTUPAHHS U3MEPAIOT IO TOM XKE CXEME, YTO U
a3UMyT Ha OOBEKT, MPUKIAAbIBas 3aMafHYI0 WK BOCTOUHYIO
CTOPOHY KOMIaca, IpPUBEJEHHOTO B TOPU3OHTAJIbHOE
IIOJIOKEHHE, K IOBEPXHOCTH HarulacToBaHus cios. Orcuer
MOJKET OBITh CHAT KaK [10 CEBEPHOMY, TaK U IO F0)KHOMY KOHITY
CTpEJIKM, BeAb CIOH mpocTHpaeTcs B 00€ CTOPOHBI
[lonyueHHOEe 3HaueHUE 3amMUCBHIBAIOT B II0JIEBOM JIHEBHUK,
IpocTaBisis pyMO, U HE cTaBd 3Ha4OK rpaayca: As. np. CB 45.

Jlanee onpenensaroT HalpaBlICHUE JMHUM NTaJJ€HUS CIIOS.
JUig 3TOr0 MO>KHO B34Th BOJAY WJIM ChIllyuyee BELIECTBO M HAJIUThH (HAChIIaTh) HA MOBEPXHOCTh
HarutacToBaHusA. OYEBUIHO, YTO BOJIA IOTEYET BHU3 10 JIMHUM NIaJICHUS, UMEIOLIEH MaKCUMAaJIbHbII
HakJIOH. Takke MOKHO HCIIOJIb30BaTh U CaM KOMIIAC: OTILYCTUTh U3 (PUKCUPOBAHHOTO MOJIOKEHUS
OTBEC KIIMHOMETpPa (COOTBETCTBYIOIIAs KHOMKA OOBIYHO HAXOAUTCS Ha HI)KHEH CTOPOHE KOMIIaca),
IPUIOKUTh KOMIIAC K IUIACTy TaK, YTOObI KJIMHOMETpP OKa3aJcs CHU3Y KOMIlaca, U IMOBpallaTh
KOMIIaC B TakOM TMOJOXXeHHU. JIMHUS, Ha KOTOpOHl OyaeT MmoiiyueH MaKCHMaJbHBIH YToJ To
KIIMHOMETpY, U OyIeT sBIATbCA JMHUeH maneHus. Ilpu ompeneneHuu azumyra MajeHUs KOMITAC
IIPUKJIAJBIBAIOT B TOPU30HTAJIbHOM IIOJIOKCHUM K IOBEPXHOCTH HAIUIACTOBAHMS CJOS TAKUM
00pa3oM, 4TOOBI CEeBEpHBIN KOHEIl KoMIlaca ObUT HAIllpaBJIeH B CTOPOHY maaeHus. OTcueT oepercs
TaK)KE 110 CEBEPHOMY KOHIly CTPEJIKH. 3HAUEHUE 3aIUCBIBACTCS B IOJEBOM JHEBHUK aHAJIOTUYHO
a3MMYTY IPOCTHPAHHS, HO J00ABISETCS 3HAUCHHE yriia majgenns: A3. mx. C3 315 £17, wm Az, .
C3 315 yr. na. 17. Yron nageHus u3MepsieTcs ¢ oMoIlbko KiInHomeTpa. Komnac npukiasiBaercs
K JIMHUM TaJeHUs KIMHOMETPOM BHM3, OTBEC KIMHOMETpa OTIYCKalT U3 (UKCHPOBAHHOIO
I0JIOKEHHUS, 1 CHUMAIOT OTCUET MO CHEUUalIbHOMN LIKaJe, MPorpagynpoBanHoil mo 90 rpagycoB B
00€ CTOPOHHI.




Baxno! T.x. JnUHMM TaJeHUS M NPOCTUPAHUS NEPHEHAUKYISIPHBI MeEXIy Cco00H, a3zumyT
IIPOCTUPAHUS MOXKHO HE M3MEPATH BO BCEX CIIydasix, KPOME BEPTHKAJIBHOIO 3aJ€TaHus CJIOEB, a
onpeaesaTh npubasisg win Bbrantas 90 rpaaycoB K a3UMYTy MajieHus. B ciydae BepTHKaIbHOIO
3aJieraHysl, HalpOTHUB, HE U3MEPSETCS a3UMYT MaJCHUs, T.K. HE HECeT HUKAKOM nH(popMaImu.

Omnpegenenne yria najeHus ¢
[OMOIIBIO TOPHOTO KOMITaca

DJIEMEHTHI 3aJIETAHUSA CII0S

MeToiMKa MOCTPOSCHHUS T€OJOTMIECKOI0 pa3pesa.

['eonoruueckue pa3zpesspl 0TOOpak)arOT CTPOSHUE YUacTKa 36MHOM KOPBI, XapaKTep 3ajleraHus
TOPHBIX OPOJI, MOJIOKEHHUE PA3PhIBHBIX HAPYILIECHHUH, (OPMBI CKIaT4aThIX CTPYKTYp. OHU OOBIYHO
COCTAaBIIAIOTCSA MO JIMHUSIM 4Yepe3 OTHCNbHBIE YYacTKH, KOTOpble Hambojiee BaKHBI IS
XapaKTEPUCTUKH [€0JOrMYECKOT'O CTPOCHHUS.

Paspessr cTpositcss B Tex ke macmrTadax, 4TO M reosormdeckue Kapthbl. J{imst 0030pHBIX
pa3pe3oB, OXBATHIBAIOIIUX OOJIBIINE IPOCTPAHCTBA, IPUHUMAIOT MEJKHe MaciuTadbl. Pa3zpessl moj
OTJIeJIbHBIE MH)KEHEPHBIE COOPYKEHUS BBINOJIHAIOT B KpynHbIX Macmitadax (ot 1:100 mo 1:500),
IpUYeM LeJIeco00pa3Hbl OJAMHAKOBBIE T'OPU3OHTAJbHBIE M BEepTHKaIbHbIE MaciTaObl. OmHaKo
9acTo, sl OOJBIIEH HATTIAHOCTY M U1l YMEHBIICHHS JJTMHBI Y€PTEKEH, MPUXOTUTCS IPUOEraTh K
YBEIMUEHUIO BEPTUKAJIBHOIO MacmiTaba IO CpaBHEHHIO C TOPU3OHTaNbHBIM. Hampumep,
MIPOJOJIbHBIA HMHKEHEPHO-TEOJOTHYECKUI pa3pe3 MO Tpacce KeJIe3HOAOPOKHOM JTUHUMU OOBIYHO
CTPOAT B Topu3oHTaIbHOM Macutabe 1:1000, mpuHuMas mpu 3TOM BepTUKaIbHBIN MacmTad 1:250
(cootHomenne Macmrtaba 1:4), a mpu MOCTPOEHUH MOAPOOHOrO MPOJOJIBHOTO HpoduiIs Hpu
ropusonTanbHoM Macmrabe 1:1000 BepTukanbHbli MacmTad npuHMMAOT paBHbIM 1:100
(cootnomenne 1:10). Cmemyer ykaszaTh, YTO WCIOJb30BAaHUE HEOJWHAKOBBIX MAacCIITa00B
PacCTOSHMN U BBICOT IIPU NIOCTPOCHUM Pa3pe30B NMPUBOAUT K HEMPABUIBLHOMY MPEICTaBICHUIO O
penbede MECTHOCTH U UCKaXaeT NMPUPOAHYIO KapTHUHY 3aJIeTaHUs [TOPOJ.

TexHMKa TOCTPOSHHS T€0JIOrMIECKOT0 Pa3pes3a COCTOUT B CICIYIOIIEM:

1. Ha reosioruueckoii kapte o BEIOpaHHOMY HAIPABJICHUIO 3aaeTCsl IMHUA pa3pesa. [JnuHa ntuHum
JOJI’KHA OTBEYaTh 3aJJaHHOMU JIJTMHE COCTaBIsIeMOro pa3pe3a. Ha KkoHIax TMHUM y OTpaHUYHBAIOIINX
IMITPUXOB TIPOCTABIISIIOTCS YCJIIOBHBIC 3HAKW HAWMMEHOBAaHUWS JIMHUU pas3pe3a (IUdpbl, OYKBHI,
Hanpumep [ — |, A— B u T.1.).

2. [locTpoeHue reoJoruueckoro pa3pe3a HAYMHACTCS C MOCTPOEHUS TONMOrpaduIeckoro NpoQuis,
TOPU30HTAJIBHBIM M BEPTUKAJIbHBIA MaclITaObl KOTOPOrO JOJKHBI COOTBETCTBOBAaTh MaclITaly
kapTsl. [Ipy ckiagyaToM 3aeraHuy FOPHBIX MOPOJ YBEIUYEHNE WIH YMEHBIIEHUE BEPTUKAIBHOTO



Macirada 1Mo CpaBHEHUIO ¢ TOPU3OHTAJBHBIM HE JKEJaTeIbHO BBUIY TOTO, YTO CKIAAKH OyayT
MCKa)XCHHBIMH.

IIpu mnoctpoenun mnpoduiast Mo Kapre, Ha KOTOpOoHl penbed YyKazaH TOPU3OHTAISIMH,
Tonorpaduueckuil npoduiab CTPOUTCS IO TOYKAM IEPECeUEHUs JIMHUY pa3pe3a ¢ TOPU3OHTASIMH.
Eciu tonorpaduueckuii npoguis CTPOUTCS MO KapTe TOJIBKO C BBICOTHBIMU OTMETKAMH, CIEIYET
MIOCTPOUTDH CXeMaTHUYeCKU poduiib B MacITabe KapThl.

JIuHUM pa3pe30B MpH CKJIaI4aTOM 3ajJeraHuyd TOPHBIX MOPOJ HAHOCATCS Ha KapTax BKPECT
IIPOCTUPAHUA CIIOEB, IOTOMY YTO B TAKOM Cllydae Ha pa3pe3ax O0TOOpa)karoTcs MCTHUHHBIE YIJIbI
3ajieraHusl OpPOJ] U MCTHHHBIE MOIIHOCTH CJIOEB. l'eomormueckue pa3pesbl, COCTaBICHHBIE MO
JVHUAM, OTKJIOHSIOIIMMCS OT HAlpaBJIEHUs MaJeHHs CJIOEB, MOKA3bIBAIOT HMCKAXXEHHBIE YIUIBI
MaJICHUs CIIOEB ¥ MCKaXCHHbIE MOITHOCTH. [Ipy MOCTpoeHnn y4eOHOTO T€0IOTHYECKOTro pa3pesa
CJIeZlyeT MOMHHUTh, YTO MOIIHOCTb KaX/10T0 CJI0 IPUHUMAETCS HEU3MEHHOM.

IlocTpoeHne TEOJIOTHYECKOrO pa3pe3a BeIeTCsl Ha OTAEIbHOM JucTte Oymaru (yaoOHO Ha
MWJIJIMMETPOBOH), pa3Mepbl KOTOPOrO TOJKHBI ObITh JTOCTaTOYHBI, AJIS1 TOTO YTOOBI Pa3MECTUTh
paspes u Bce HeoOxoaumoe K Hemy odopmiierue (popmar A3).

3. 3akOHYHMB MOCTPOCHHE TOMOrpaduIeckoro Mpoduis, HEOOXOAUMO Ha HEr0 HAHECTH TOYKHU
BBIXOJIOB TPAHMII MEKAY PAa3IMYHBIMH CJOSMH TOPHBIX MOPOJ, MOJYYCHHBIX OT MEPECeUCHUs
TeOJIOTUYECKUX TPaHUI] C JIMHHEH pa3pe3a. MexIy TOYKaMH BBIXOJA CIIOEB Ha Tpoduie
HEOOXOJMMO TPOCTABISITh BO3PACTHBIE HWHACKCHI TOPOJ, OCOOCHHO TIPU HAKJIOHHOM HJIU
CKJIaT4aTOM UX 3aJIeTaHHH.

4. Ha reonormdyeckoM paspe3e B IMEPBYIO OYEpelb CJIEAYeT HAHOCHUTh JIMHUU pa3pbIBHBIX
HapymieHui (pasznomoB). OOBIYHO 3TO JeNaeTcs 0 MOoKas3a 3ajJeraHusl CIOEB TOPHBIX MOPO/I.
Pa3pbiBHBIE HapyllleHUs! MOKa3bIBAIOTCS Ha pa3pe3ax BEPTUKAIBHBIMU WM KPYTOHAKJIOHHBIMH
KUPHBIMH TUHHUSAMH ¢ uHAeKkcaMu F-F.

5. Beimonnss MOCTPOCHUC I'COJIOTUIYCCKOTI'0 pa3pe3a, BCCTrAad Ba’)KHO dAHAJIU3UPOBATH I'€OJIOTMYCCKYIO
KapTy, TOYHO IICPCHOCUTDH BBIXOAbI I'PAHUI U TCKTOHUYCCKHUC HAPYIICHHNA HAa TIOBECPXHOCTH penbe(i)a
1 NMOKAa3bIBaTh UX TOHKUMH YCTKUMU IPAMBIMU JINHUAMU. MoIIHOCTh HECOTJIACHO TOpHU30HTAJIbHO-
3aJICTA0UX CJIOCB IMOKA3bIBACTCA Ha I'COJIOrMYCCKOM pa3pe3C B Macirade KapThl, €CJIN pa3pe3
CTPOUTCA IO KAPTC C TOPHU30HTAIIAMU UIIU BBICOTHBIMU OTMCTKaMHU.

6. OdopmiieHre reoIoruyeckoro paspesa. Ha nucte Oymaru BhIlie pa3pesa AenaeTcsi HamuCh TUIIA
“UmxenepHo-reoniornaeckuii paszpe3 mo jguauu I — II, kapra 127, 3mech ke ykasbIBaeTCs
YHCIIEHHBIH MacITao.

Hwxke pa3pesa pasmemarorcs rpadudecKuid JHHEHHBIM MacmTad ¢ TaONHIa YCJIOBHBIX
0003HAYCHHI, BKIIOYAIOIIAsl TOJIBKO T€ 3HAKK KAapThlI, KOTOPbIE MPUMEHSIUCH MPU COCTABICHUU
paspe3a.  YCIOBHBIE  BO3PACTHBIE 3HAaKM  JIOJDKHBI  pacIoyiaraTeCsd B BO3PAaCTHOM
MOCIIeIOBATENILHOCTH, HAYMHAS CO 3HAKOB HambOJee MOJIOABIX TOPHBIX MOopoa. Bce OykBeHHBIE U
u(poBbIE MHACKCHI TOKHBI UMETh TTOSICHEHUS.

VYcii0BHBIE 3HAKM HA T€0JIOTHYECKOM pas3pese AJIs KaKJOro cTpaTUrpauueckoro moapasieneHus
(cmost) moykHBI OBITH TE K€, YTO M HA Te0JIOTMYecKoil kaprte. Ecnm Ha kapre ciiom HUMEIOT
LITPUXOBbIE O003HAYEHUS M BO3PACTHBIE MHAEKCHI, TO M Ha pa3pe3e AOJKHBI ObITb YKa3aHbI
HITPUXOBBIE 0003HAYECHHUS 1 BO3pACTHBIE MHIIEKCHI (puc. 1.5).

B pe3ynbraTte BHINOIHEHUS paOOThI CTYAECHTHI JOJKHBI IIPEACTABUTh CIIEAYIOIUE MaTEpPUaIIbl:

— MHXECHEPHO-TEOJIOTMUECKUH pa3pe3 1o JUHUU A — b ¢ ycIoBHBIMH 0003HaUEHUSIMH;

— CTpaTUrpauyecKyro KOJIOHKY U YCIOBHbIE O0O3HAYeHMs K HEH U TIeO0JIOTMYECKOMY DPas3pesy
(popmat A3).



5. MPABUJIA O®OPMJUIEHUSA OTUYETA

Ha 3aki0uHMTeIbHOM 3Tane MPAaKTUKA OO0YyYaromuiicss JODKEeH O0000IMTh MaTepuall,
coOpaHHBIN B IEPUO]] MPOXOKIEHUS PAKTUKH, OTIPEIEIIUTh €r0 IOCTATOYHOCTh U JJOCTOBEPHOCTD,
0(OpPMHUTH OTUET MO MPaAKTHKE.

5.1. [IpumepHoOe copepxaHue pa3eioB OTYETA

5.1.1.BBenenune

[TpUBOATCS CPOKH M MECTO MPOXOKIACHHS IPAKTHKH, HA3BAaHUE TTAPTHH, €€ CTPYKTYpPa, MECTO
OasupoBaHus. PykoBoauTeb mpakTuky. Pabovas JOKHOCTE CTYCHTA U TIEpEeMEIeHHS TT0 padoTe.
Bemomnasiemas padora. KyasTypHO-OBITOBBIC YCIOBHS, y4acTHe B OOIECTBEHHOMN JKU3HU MApTHU.
O0nem 1-2 c.

5.1.2. OcoGEHHOCTH T€OJIOTHYECKOTO CTPOSHHUS paiioHa MPAKTUKH

B stom pasmene ordéra yKa3bIBarOTCS OCOOEHHOCTH TEOJIOTUYECKOTO CTPOCHHS pPaiioHa,
MIPUBOJSATCS KPATKUH (PU3UKO-TeOrpaprUuecKuil O4epK, CBEICHUS] O CTpaTUTpauu, MarMaTu3my,
TEKTOHUKE, TIOJIE3HBIX HMCKOMAeMbIX. B TEKCTe yKa3bIBaeTCsl TEOJIOTMYecKas IeNb W 3aJaud
MpoBeIeHUsT paboT, MPUBOAMUTCS WHPOPMAIIKS O HAUOOJIee BaXKHBIX I'€OJOTHYECKHX CTPYKTYpax
paiioHa MpoBeIeHHS MTPAKTUKH.

5.1.3. Meroauka paboThl

B sTom pasziene ommchIBacTCS METOIMKA IPOBEJICHUS IOJIEBBIX padOT: MpOBEICHUE
I'COJIOTHYECKUX MAapIIPYyTOB ¢ OTOOpOM INTY(PHBIX MPOoO, MPOBEACHHE JUTOMCOXUMHUYCCKUX
MapIIpyToB ¢ OTOOPOM JIMTOT€OXMMHYECKUX MPOO0, JOKYMEHTAIMS KOPCHHBIX OOHAXCHHH U
TOPHBIX BBIPAOOTOK (HA3E€MHBIX, IMOJ3EMHBIX, CKBa)KMH KOJOHKOBOTO WJIM YAapHO-KAHATHOTO
Oypenus ). Mcnoap30BaHHBIC TEXHHMKA M alIapaTypa, MX XapaKTePUCTHKH, MPOU3BOJIUTEIBLHOCTD,
o0nacTh  mpuMeHeHus. OpraHuzanms  NPOM3BOJCTBA, IO  BO3MOXHOCTH  MCTOYHHKH
(UHAHCUPOBAHUS, BBIMIOJIHEHUE TEOJIOTHUECKOTO 3alaHusl MO0 OOBEKTy W JIMIEH3UOHHOTO
COIJIAIICHUA.

5.1.4. PezynbraThl 0000111eHUS ¥ aHaTUu3a HHGOPMAIUU

B stom paznene mpuBOAATCS CBENEHMS O pe3yibTaTax paboOThl U O0OPaOOTKH MOJEBBIX
JaHHBIX, UX HHTeppeTays. OMUCHIBAIOTCS MPOLEypbl IEPBUYHOM (py4uHOIi) 00pabOTKH MOJIEBBIX
JAHHBIX, OTalbl MX MOCIEAYIOIIHUX Mpeodpa3oBaHUii (B TOM YuCiIe U C TOMOIIbIO
cnenuanu3upoBanHbelx nporpaMmm ARCVIEW u gap.), cMbicia OCHOBHBIX NpoOLENyp, HMOpsiaKa
re0JIOTUYECKON UHTEPIIPETALIMU JaHHBIX.

5.1.5. Onucanue Npou3BOACTBEHHON MPAKTUKU

B pazgene o mpoxoXIE€HHUM MPAKTHKH CTYIEHT OMHUCHIBAET BCE IPOLECCHl, B KOTOPBIX
NPUHUMAJl Y4YacTHe: MPOBEACHUE T'€OJOIMYECKHMX MapIIPyTOB C OTOOpOM MITY(QHBIX HpoO,
NPOBEACHNUE JIMTOTCOXUMHUYECKUX MapLUIPyTOB C€ OTOOpPOM JIUTOr€OXMMHUYECKHX MpoO,
JOKYMEHTAIUs] KOPEHHBIX OOHa)KEHUH M TOPHBIX BBIPAOOTOK (HAa3€MHBIX, MOJ3EMHBIX, CKBaKUH
KOJIOHKOBOT'O MJIM YIapHO-KaHaTHOro OypeHus). OnrcaHue BbINOJIHEHU 3a/JaHUs] PYKOBOIUTEIIS.

5.1.6. TexHuka 6€30MaCHOCTH U OXpaHa OKPY’KaIOLIEeH Cpe/Ibl

B paznene Heo6X0IUMO OTpa3uTh, BCE YTO KAcaeTCs MPpaBUil 0€30MacHOr0 MPOBEIEHHs padoT
— TOBEJICHHE CTYICHTOB INPU MNPOXOXKICHHUHM T'EOJOIMYECKHUX MapLIPYTOB B TOPHO-TACKHOU
mectHOCcTH (CeBep AMypckoii obnacty, SAxyTust, Xabaposckuii kpait) u Tynuape (Cesep Poccun),
BO3MOXXHOTO HaxoXaeHus BOMu3u BynkaHoB (Kamuarka), T.e. B TOH 0OOCTaHOBKE B KOTOPOI
HaXOAMJICS CTYJIEHT Ha mpakTuke. Taxke He0OOXOAMMO OTPa3UTh MPaBHiIa OXKApHOU 0€30acHOCTH
KOTOpbIE JTOJKHBI COOJII0OAATHCS B pailoHe MPOX0XKICHHS IPAKTHKH.
O0s3aTenbHO HEOOXOAMMO OTPA3UTh MEPHI NMPHUMEHSEMBIE A OXpaHbl OKPYXKalolleld Cpeibl:
BOJIHOM, BO3AYILIHOW, HA3€MHOM.

5.1.7. 3akmrouenue
KpaTko npuBoautcs nepeueHb padboT, BHIIOJHEHHBIX U OCBOCHHBIX CTYACHTOM B MPOIECCE
MPAKTUKH, OTMEYAIOTCS JIOCTOMHCTBA M HEJOCTATKHM TNPAKTUKU. B 3aKioueHud KparTko



CYMMUPYIOTCS BBIBOJBI TI0 KaXXIOMY M3 paslesioB oTyéra, BKIouas pedepar. Pexomenmyercs
MPUIIOKHUTH K 0TYETY (poTOrpadum, KapThl, pa3pes3bl U PUCYHKH,

KOHCIIEKT MpoeKTa mapTuu (00s3aTETbHO CO BCEMH CCBUIKAMH Ha HMCTOYHUK HH(OpMAIHH,
aBTOPCTBO MPWIOKECHUN U (OPMYIMPOBKY T'€OJIOTOPA3BEIOTHOMN 3a0a4H),

NEpeYeHb pa3JeioB MPOEKTa C TPUBEIEHHEM OCHOBHBIX TIOJIOKEHHUH U TOKazaTese.
PexomeHyeTcsl MCHOIB30BAaTh U JIEMOHCTPUPOBATH BCE MaTepHaibl, KOTOPHIE XapaKTEPHU3YIOT
JWYHBIA BKJIaA W pabOTy CTyIEHTa Ha MPAaKTHKE, a TaKKe MOTYT OBbITh HCHOJB30BAHbBI IS
MIPOBEICHUS UCCIIEIOBAHNH 110 KyPCOBBIM U IUTUIOMHBIM 331aHUSIM

5.2 Odopmiienue Tekcra

5.2.1 Tekct nomxkeH ObITh 0opmieH B TekcToBoM peaakrope Word for Windows Bepcun
He Hwke 6.0. Tun mpudra: Times New Roman Cyr. IlIpudt ocHOBHOro TekcTa: OOBIYHBIH,
pasmep 14 nrt. Hlpudt 3aronoBKoB pa3aenoB: MONYXUPHBIH, pazmep 16 nt. LlpudTt 3aronoskon
MOAPA3/ICNIOB: TONYXHUPHBIA, pasmep 14 nT. MEXCHUMBOJIBHBIA HMHTEPBAJ. OOBIUHBIM.
MeXCTpOYHBINM HHTEPBAI: OJUHAPHBIMN.

5.2.2. ®opmyasl T0KHBI OBITH OdopmileHsl B pemaktope Gopmya Equation Editor u
BCTaBJIEHbl B JIOKYMEHT Kak 00bBeKkT. Pasmepwl mpudra ans dopmyn: -oObrunblii — 14 nT; -
KpynHbId nHAEKC — 10 nT; -Menkuii uHIeKe — 8 nT; -KpynHbId cuMBOJ — 20 MT; -MEJIKUH CUMBOJ —
14 .

5.2.3 WMmrocTpanuu JOJDKHBI OBITh BCTaBJICHBI B TEKCT: -mnO0 komangamu BCTABKA-
PUCYHOK, xoropble MO3BOJSIOT BCTaBUTh PUCYHKH M3 KOJUIEKLIMH, U3 APYTUX IpOrpaMm
udaiinos, co ckaHepa, Co3IaHHbIe KHOIKAMU Ha TaHEIX PUCOBaHus, aBTOGUTrypsl, 00bekThl Word

Art, nuarpamMmsl (Bce WILTFOCTpPAIMHU, BCTABIIIEMbIC KAK PUCYHOK, TOJDKHBI OBITH TIPe00pa3oBaHbl B
dopmar rtpaduueckux (¢aiinos, mommepxkuBaembix Word); -mu6o komanmamu BCTABKA-
OBBEKT, mpum »sToM HeoOXoaumo, dYTOOBI OOBEKT, B KOTOPOM CO3/JaHa BCTaBIseMas
WILTIOCTpanus, noaaepxxusaics peaakropom Word ctannapTHON KOHGUTYpALIHU;

5.2.4 PaccrosiHHe OT BepXHEHW WM HW)KHEW CTPOKM TEKCTa MOSCHUTEIHHOW 3alUCKU [0
BEepXHEH WU HIKHEH paMKu JucTta JoKHO ObiTh He MeHee 10 mMMm. PaccTtosiHme oT paMku
(hOpMEI 10 TpaHUIl TEKCTA B HAYaJle M B KOHIIE CTPOK 61 JM0KHO OBITH HE MeHee 3 MM. AO3allbl B
TEKCTE HAYMHAIOT OTCTYIIOM, PABHBIM IIATH yAapaM mumnyieii Mamuaku (15-17 Mmm).

TexcT BbIMONHSIETCS, COOMIOAAs CIEAYIOIIUE pa3Mephl mojei: JeBoe — He MeHee 30 MM,
npaBoe — He MeHee 10 MM, BepxHee — He MeHee 15 MM, HmkHee — He MeHee -20 MMm. CTpaHHIIBI
CllelyeT HyMepoBaTh apaOCKuMu nuppamu, coOro1as CKBO3HYI0 HYMEPAIHIO MO0 BCEMY TEKCTY.
Homep cTpaHuilbl IpOCTaBISIIOT B MPAaBOM BepXHEM yriiy 06e3 Touku B koHie. 1.5 Omeuatky,
OMMUCKH M TpauuecKre HETOYHOCTH, OOHAPYKEHHBIE B MPOIECCE BBIMOIHEHUS, IOMYCKACTCS
UCTPABIATh MOJYUCTKON MM 3aKpallMBaHHEM OeJoi KpacKoil M HaHEeCEHHUEM B TOM K€ MecCTe
UCTPABIEHHOTO TEKCTa MAIIMHOMHUCHBIM CIOCOOOM WM YEPHBIMH CpPEIACTBAMH, IMOMAapKH |
CJIeJIbl HETOJIHOCTBIO Y/IaJIEHHOTO MPEKHEro TeKCTa He Jomyckatorcs. Jlydine ucmnoiab3oBaTh MpH
3TOM KOMITBIOTEPHYIO TEXHOJIOTHIO. MOXXHO HaKJIeUBaTh PUCYHKH, (hoTOrpadum.

5.2.5 TUTynbHBIA JHUCT SBISETCS MEPBBIM JHCTOM OTueTa. IlepeHochl CIOB B HAAMUCAX
TUTYIBHOTO JIHCTa HE Jomyckaiorcs. [Ipumep odopmileHHS TUTYIBHOTO JIMCTa TPHUBEJCH B
npuiIoxenuu 1.

5.2.6 TekcT oTdera pa3aeNsiiOT Ha paszelibl, MOApa3Aeiibl, YHKTHI. Pa3nensl JODKHBI IMETh
MOPSIKOBBIE HOMEpa B Tpejenax BCero TeKcTa, o0o3HaueHHble apaOckue mudpamMu 6e3 TOYKH.
[ogpasnensl MOKHBI HMMETh HYMEpAlMio B TpeAeNiaX KakIOoro paslena W HoMmepa
MOJpa3/IeJIOB COCTOAT M3 HOMEpa pasjiena M Mojipasjiena, pa3esieHHON Toukoil. B koHIle Homepa
nojpaszena Touyka He craButcs. I[loppasgen momyckaeTcs pa3OMBaTh Ha IYHKTBI, HyMepalus
KOTOPBIX BBITIOJIHSAETCS aHATIOTHYHO.

5.2.7 HauMeHOBaHUS pa3le]IOB W TOAPA3JICIOB IOJDKHBI OBITh KpaTKMMU. HamMeHoBaHUE
pa3fenoB M MOApPa3AesioB 3aMUCHIBAIOT C a03allHOTO OTCTyMa C MEpBOM MPOMUCHON OYKBHI Oe3
TOYKH B KOHIIE, HE MoauepkuBas. [IepeHOCH CIIOB B 3arojOBKax HE JIOIMycKaroTcsa. PaccrosHue
MEXy 3aroJIOBKaMH U TEKCTOM JIOJDKHO OBITh paBHO 15 MM. PaccrosiHme Mexay 3aronoBKamu



paznmenoB W mojapasfena - 8 wMM. PaccrosiHMe MeXAy TMOCIEeNHEW CTPOKOM Tekcta u
MOCIEAYIOIINM 3aroJIoBKOM mozpaszzaena - 15 mm. Kaxapiii pasnen pekoMeHnyeTcsi HAaUuHATh C
HOBOTO JIMCTA.
5.2.8 B TekcTe MOKHBI NMPUMEHSTHCS HAYYHO-TEXHUYECKHE TEPMHUHBI, 00O3HAYCHUS H
OIpcacyicHusA, YCTAHOBJICHHBIC COOTBCTCTBYHOIIMMU CTaHAAPTAMH HIIU O6H1€HpI/IHHTLI€
B HAyYHO-TEXHUYECKOW JIUTEpPATYpE.

5.29 B Tekcre, 3a wuckiaroueHueM (opmyn, TaOIMII WM PHCYHKOB, HE JONMYCKAeTCs: -
NPUMEHSITh MaTEeMaTHYECKHH 3HaK MHHYC (-) Mepel OTpUIATeIbHBIMH 3HAYCHHSMHU BEIHYMH
(cmemyer mucaTh CIIOBO «MHHYC»); -IIPUMEHSTh 3HAK «@» i 0003HaYeHus auamerpa (ciuemyer
[KCaTh CIOBO «IHaMeTp»). IIpu ykazaHHM pa3Mepa WM MpPEACIbHBIX OTKIOHECHHH TUaMeTpa Ha
YepTekax, MOMENICHHBIX B TEKCTE JOKYMEHTA, Mepe]] pa3MEepHBIM YHCIOM CIIEAyeT MUCATh 3HAK
«@»; -IpUMEHITH 0€3 YHCIIOBBIX 3HAYCHHUI MaTeMaTHYCCKUE 3HAKH, Hampumep: 62 > (6osnblie),<
(MeHbIe), = (paBHO), > (OoJybIIe WK paBHO), < (MCHbBIIC WIKA PaBHO), # (HE PaBHO), a Takxke Ne
(momep), % (TIpOIIEHT).

5.3.1 Oopmienue wurocTpanui

Wmmroctpanuu  (kapThl, pUCYHKH, (ororpaduu) BBIIONHSIIOT HA JUCTaX TMOSCHUTEIBHOMN
3amucKu (TeKCTa) WM Ha JIMCTaX 4epTekHoi Oymaru ¢opmarta A4 (210x297 mm) F'OCT 2.301.
Paspemaercss BBIIONHATH Ha TMeYaTAlOIUX © T'padUYeCKUX YCTpOHCTBax BbhIBojga IBM.
HNnnroctpauuu pacrnosiararoT Iocie NEPBOM CChUIKM Ha HUX. Bce wWmocTpanum HyMEpyroT
apabckuMu 1udpaMu CKBO3HOW Hymeparuei. Ecinu ouH pUCYHOK B TEKCTE, TO CIEAYeT yKasaTh
«Pucynok 1». Jlomyckaercd HymMepoBaTh WJUIIOCTpAllMM B Ipenenax paszgena. B atom ciydae
HOMEp WJUIIOCTPAllMM COCTOMT M3 HOMeEpa paszjiesia U TMOPSAKOBOIO HOMEpa WUIIOCTpAIH,
pas3feneHHbIX TOYKOM. [Ipu cchulKax Ha WIUTIOCTPALMM CIIEAYEeT MUCATh «...B COOTBETCTBUH C
PUCYHKOM 2» TpPH CKBO3HOW HyMEpalid U «... B COOTBETCTBHM C pHUCYHKOM 1.2» mpu
HyMepauuu B mpezenax paszzaena. WumocTpanuu B TEKCTE JODKHBI MMETh HAAPUCYHOUHBIH
3aronoBok  (['eomormueckas kapra OIIYpKOBCKOIO MECTOPOXIEHHs — amaturta, Kapra
dakTHyeckoro Marepuana ydactka bepe3oBblif, ['eomormueckuii mnpoduiab, MacmrTad) U
MOJIPUCYHOUHBIH TEKCT — YCIIOBHBIE 00O3HaueHHUs K kapraM u paspe3aMm. CioBo «PHCYHOK» U
HAaMMEHOBAHHUE TIOMEIAIOT IOCJIE TIOSICHUTEIBHBIX TaHHBIX.

5.4. Tloctpoenue TabIuUI

5.4.1, ludposoit marepuan opopmisitor B Buae tabmun 'OCT 2.105. Tabmunpl crexyet
HyMepoBaTh apaOckumu nudpamMu CKBO3HOW Hymepauueil. Ecnu B Tekcte ofgHa Tabivia, oHa
nomkHa ObITh oOo3HaueHa «Tabnmma 1». JlomyckaeTcss HyMepoBaTh TaOJMIBI B Tpeenax
pazgena. B aToM ciydae HOMep TaOIMIBI COCTOMT U3 HOMEpa pasjelia U MOPAIKOBOTO HOMEpa
TaOJHIBI, pa3AeNeHHBIX TOYKOH. Ha Bce TaOnMIbl JOMKHBI OBITH CCBUIKH B TeKcTe. IIpu ccpuike
nuIyT ciaoBo «Tabnunay ¢ ykazaHueM ee HoMepa.

5.4.2 Tabmuma MOXXET HMETh 3aroJOBKA M IOJ3ar0JIOBKH. 3arojoBKH Tpad M CTPOK
TaOJUIBI CIIEYeT MUCATh C MPOMUCHON OYKBBI, a MOJI3aTOJIOBKH - CO CTPOYHOM OYKBBI, €CITU OHU
COCTaBJISIFOT OJIHO MPEJIOKEHHUE C 3ar0JIOBKOM.

5.4.3 T'padbl TabnuIBI JOMYCKAIOTCS HYMEPOBATh NIl OOJIETYEHUS CCBUIOK B TEKCTE, MPH
JeneHny TaOJHIbl HA YacTH, a TAaKXKe MPH MEePeHOCe YacTH TAOJUIBl Ha CIIEIYIOMIYI0 CTPaHUILY.
I'pady «Homep mo mopsaky» B TaOiuiy BkiIouyaTh He jgomyckaercs. [lpm HeoOxonumocTH
HyMepaluy MoKa3aTelied, MapaMeTpoB WM JPYrUX MaHHBIX TIOPSAKOBBIE HOMEpa CIEHyeT
yKa3bIBaTh B NepBOii rpade (00koBUKe) TAOIHIIBI HEIIOCPEICTBEHHO Tepe/] UX HAUMCHOBAHHEM.

5.4.4 Ecnu Tabnuua HE pa3MemaeTcss Ha OJHOM JIMCTE, JOIMYCKAeTCs JIEIUTh €€ Ha YacTu.
CnoBo «Tabmuua» yka3bIBalOT OJMH pa3 cjeBa HaJ MEPBOM 4YacThi0 TAOMUIBI, HAA IPYTUMHU
gacTaMu nuiryT cioBa «I[Ipomomkenne Tabaumb» ¢ ykazaHHeM HoMepa TaOJIHIIbL.

5.4.5 Ecnu Bce mokasaTesd, MpUBeAeHHbIC B rpadax TaOJHIIbI, BRIPAXKEHBI B OJJHOM M TOU
Ke enuHuIe (PU3NIECKON BEIIMYUHBI, TO €€ 0003HAaYeHNE HEOOX0IMMO TTOMENaTh Hall Ta0IuIen
CIpaBa, a Ipu JAeICHUH TaOIMIbI HA YaCTH — HaJl KXKION €€ YacThIo.

5.4.6 TloBropsiromuiicss B rpade TEKCT, COCTOSIINNA U3 OJHOTO CJIOBA, JOMYCKACTCS 3aMEHSTh
KaBbIYKAMH, €CJIH CTPOKM B TalJjHile HE pa3feseHbl JMHUAMU. Eciu MoBTOpSIOMMICS TEKCT



COCTOHUT U3 ABYX U OoJiee CIIOB, TO MPHU MEPBOM MOBTOPEHUH €0 3aMEHSIOT CIIOBAMH «TO e, a
Jajnee KaBbluKaMu.

5.5. CIIuCOK UCTOJIb30BaHHBIX HCTOYHUKOB

9.5.1 B KoHLE TeKkcTa MNPUBOJUTCA CIHUCOK JUTEpAaTypbl U JPyrod JOKYMEHTALUH,
UCIIOJIb30BAaHHOM MPU COCTaBJIEHUM TEKCTAa OTYETa M BbIUEPUYMBAHUU TpaUuecKoro mMarepuaa.

5.5.2 JlurepaTypa 3amuchiBaeTCsi M HyMepyeTcs B TIOpSIIKE €€ YIIOMHHAaHUS B TEKCTE.
Odopmnenne npousBonutcs corgacHo I'OCT 5.1. Ccbulku Ha JUTepaTypHble HCTOYHHKH
IPUBOJATCS B TEKCTE B KOCHIX CKOOKax B MOPSAAKE UX MEPEUYUCICHHUS MO CIUCKY WCTOYHUKOB,
Harpumep, /3/, /8

MCTOI[I/I‘ICCKI/IC YKa3aHud U pPCKOMCHAALMK COCTABJICHBI B COOTBCTCTBHU C Tpe6OBaHI/I$IMI/I
@IrocC CIIO.

Astop npodeccop, 4.I.-M.H.

W% /A.A. 1lpiraHkoB
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Ipunooscenue 1.
MMHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3SOBAHUS POCCUICKOM ®EJEPALINNA
®I'BOY BO «BYPATCKUN I'OCYJAPCTBEHHBIM YHUBEPCUTET
NMEHU JIOP K1 BAH3APOBA»
Komnemx BI'Y

OTYET no

y4eOHOH mpakTHKe

Brinomauin:
[IpoBepuin:

Vaan-Yip
20 _



		2023-04-11T13:25:00+0800
	Урмакшинова Елена Рониславовна
	Подпись документа




