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Cneunamu3anus Ne3 OTKpbITbIe TOPHbIE PA0OTHI

®opma 00y4eHHsI — OUHASA
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OILIEHOYHBIE CPEJICTBA JUISI TIPOBEJIEHHU S ITPOMEKY TOUHOM
ATTECTALIMHA OBYYAIO LM XCS MO JUCHUTIJIMHE (MOJY.JIIO)

1. O0uue cBegeHUA

1. | Kadempa INopHoro nema, Hayk o 3emiie 1 TPUPOI000YCTPOICTBA
2. | CrieunanbHOCTH 21.05.04 T'opnoe nemno

3. | Cneumanu3anmst Ne3 OtkprIThIE TOpHBIE paOOTHI

4. | JucuunnuHa (MOIyib) MecTopoxkaeHNUS MOIE3HBIX UCKOIIAEMBIX

5. | ®opma obyueHus O4YHast

6. | F'ox Habopa 2014

2. IlepeyeHb KOMIIE TEH LM i

- BIQJIETh HAaBBIKAMHU aHANM3a TOPHO-TEOJOTHMYECKUX YCIOBUU TPH ASKCILTyaTaI[MOHHOMN
pa3Bejike U JOObIUEe TBEP/BIX IMOJIE3HBIX UCKOTIAEMBIX, a TAK)KE MTPH CTPOUTEIHCTBE U SKCILTyaTalluN
no3eMHbIX 00bekTOB (ITK-1);

- TOTOBHOCTH BBIMOJIHATH KOMIUIEKCHOE 000CHOBaHHE OTKPHITHIX TOpHBIX padot (ITCK-3.1).




3. Kputepnu v moxka3areJii olle HUBAHUS KOMIIE T HIIUI HA Pa3JIMYHBIX 3Tanax ux GopMUpoBaHHUSs

Tan (opMHUPOBAHNA ® Kpurepun u nokasaresy olie HUBaHUsl KOMIIETCHINH ®DopMBI KOHTPOJIS
KOMIIETEHINH (pa3/iebl, OPMHPYeMat 3HaTh: YmeTs: Bnagets: c(hOpPMUPOBAHHOCTH
TEMBbI AUCLIUIMHBI) KOMICTCHIN KOMIIETCHIUI
1. Beenenwe. [lpenmer n MK-1, ICK-3.1 HCTOPHIO U OCHOBHBIE 3TallbI OLICHMBATH BIIMSTHUE CBONCTB OCHOBHBIMU METOIHUKaMH YeTHbIM onpoc Ha
3ama4M Kypca Pa3BUTHSA TOPHOPYAHOTO TOPHBIX TIOPOJI, a TAKHKE omnpeieJIeHus1 CBOKCTB TIOHUMAaHMeE
npousBoAacTBa. Poib COCTOSIHUSI IOPOAHOTO TOPHBIX TIOPO/I, TEPMHUHOB.
POCCHICKUX U 3apyOesKHBIX MaccuBa Ha BBIOOD CTPOUTEIILHBIX MaTEPUAIOB U
y4E€HBIX B Pa3BUTUH HAYKH O TEXHOJIOTUH U MEXaHHU3aLUU MOPOTHBIX MaCCHBOB B
MECTOPOXKACHUAX NOJIE3HBIX pa3zpabOTKU MECTOPOXKICHUI J1abOpaTOPHBIX U HATYPHBIX
rckomnaeMbIX. OCHOBHbIE TIOJIE3HBIX UCKOIAEMBIX, YCIIOBUSIX M HABBIKAM 1
pa3ziesibl HayKu O MOJIe3HBIX NPaKTUIECKOE 3HAYECHHE 00pabOTKH NMOJIyYEHHBIX
rcKkomnaeMbIX. OCHOBHbIE TI0JIE3HBIX UCKOTIAEMBIX B 9KCTIE PUMEHT AJTb HBIX.
HOHATHS ¥ OTIPEIENeHUA. HapOJHOM XO3SMCTBE CTpaHbl. | JaHHBIX. 'OpHO-
MeTtozs! mI3ydeHus Brnanets KOMIBIOTEpHBIMU rpaduaeckoit
MECTOPOKICHHI METO/IaMH 1 CTIOCOOBI JOKyMEHTal[UEH.
peLIeHus 3a/1a4 TOPHOTO
NPOM3BO/ICTBA.
2. Kparkas uctopust yueHus o IK-1, TICK-3.1 HUCTOPUIO BO3HUKHOBEHUS OTIPEeIEIISITh HAMIPABJICHMS U COBPEMEHHBIM M METOJaMHU Pemenue 3amau

Te0JIOTUX MECTOPOKICHUN
TI0JIE3HBIX UCKOIIAEMBIX.
MeTtozs! m3ydeHus
MECTOPOXKICHUN

c(epsI IPOMBIITUTCHHO I
JIESITEIILHOCTH YEJIOBEUECTRA,
paboThI 1O M3BJICUECHHUIO U
riepepadOTKe TOJIC3HBIX
nckomnaemMbix. OCHOBHbIE
ITarbl pa3BUTHS

FOPHOPY/HOTO HPOU3BO/ICTBA.

Benmuauny notpebnenus
MUHE PAJTLHO - CHIPhEBBIX
pecypcoB Ha Aymry
HAceJICHUs B HaUlell cTpaHe U
B Mupe. ObecTeueHHOCTh
MCP P® Ha 6mmkaiiiryro
TIEPCTICKTUBY.

«KoHrenmio Hapo HaJIb HOH
6e3omacHoCcTH POy

cOaTaHCUPOBAaHHOCTH
OTEUECTBEHHOM CTPATET U B
cepe MCP. Hamnpapne Hust
HNPUHIUIIBI TOCYNAPCTBEHHO I
TIOJIMTUKH B chepe

MHHE PaJIbHO-ChIPbEeBOH
6e30MacHOCTH CTPaHBL
AnanTupoBark TUIIOBBIE
TEXHUKO-TEXHOJIOTHIECKHE
peLIeHust K KOHKPETHBIM
TOPHO-TE0JIOTHIECKUM
YCIIOBHSIM; BBITIOJTHSTH
YEePTEKHU U TeOTIOTHIECKIEe
pazpe3bl B KOMITbIOTEPHOM
peXIMeE.

BBIOOpA OCHOBHBIX
rapamMeTpoB (HU3HKO-

XUM HYECKOM T'€0TEXHOIOTHH.
MeTtonamu 1 METOJUKaMU
(PMBHKO-XMM N4 €CKHX
HCCJIE IO BAHUIA.




3. CrpoeHue 1 COCTaB
MECTOPOKICHUN TBEPABIX
T0JIE3HBIX UCKOIAEMBIX.
[Tnomanu pacipocTpane HUs,
reoJioTuyeckas CTpyKTypa
PYAHBIX NOJIEN U
MECTOPOKACHUM.
MuHepans Hbl i U
XUMHMYECKHUM COCTaB Pya.

TexcTypa u cmpykmypa pyn.

OTansel ¥ CTaaunl
(hopmupoBanus
MECTOPOXKICHUM.

MK-1, IICK-3.1

0COOEHHOCTH CTPOCHHS,
XUM M4 €CKHH,

nieTporpad iaecKuil u
MUHEPITBHBIA COCTAB TOPHBIX
TIOPOJ, PYAHBIX
MECTOPOKICHUM;
0COOCHHOCTH MPOLIECCOB
(H¥BUKO-XMIMHIECKOTO
BO3JICHCTBHA Ha COCTOSHUE
TI0JIE3HOTO UCKOTIAEMOTO.
OCHOBHBIE TIPOCTPAHCTBEHHO-
IUTaHUPOBOYHBIE U TEXHUKO-
TEXHOJIOTUIECKUE PEIICHUS.

MPOBOIUTH UCTIBITAHKS
TOPHBIX TIOPOJI TIPH
HCCIIEIOBAHNY UX () M3 UKO-
MEXaHNIECKHX CBOMCTB.
OnpenensiTh reoJIoTUIeCKYIo
CTPYKTYpY PYAHBIX MOJIEH U
MECTOPOKACHUN, XM Y€ CKUMA
U MUHEPAIBHBIN COCTAB PYyL,
TCKCTYpY U cmpyKmypy pyA,
9TaIbl ¥ CTa K 00pa30BaHus
MECTOPOKACHUH,
MOP(OJIOTHIO TEN PYAHBIX TEIl
[TepeueHb OCHOBHBIX
TpeOoBaHN K M UHEPATTb HOMY
CBIPBIO.

OCHOBHBIMH METOJUKAMU
ompejieNIeHHs] CBOWCTB
TOPHBIX MOPOJI ¥ TIOPOTHBIX
MacCHUBOB B JJa00PaTOPHBIX U
HATYPHBIX YCIOBUAX
00pabOTKH MOTyYEHHBIX
9KCTIEPUMEHT AJIb HBIX
JIaHHBIX.

Perenve 3amay.

4. ITpOMBIIIIICHHBIE THITBI IK-1, IICK-3.1 CBO¥CTBA U KJ1acCH( UKaLlUK dbopMyIHpoBaTh 3a1a4n HaBBIKaMU NIPUMEHEHUs Pemenve 3anau.
MECTOPOXKICHUM U UX TOPHBIX NOPOJI; ApaMETPbl TOPHOT'O NMPOU3BOACTBA U UX | CTaHAAPTHOIO U

reHeTHYeCKast COCTOSTHHSI TIOPOJHBIX pelIeHus ¢ IOMOIIIb CTIeIMATH3 IPOBAHHOTO

KJIaCCUpUKALINA. MacCHBOB; 3aKOHOMEPHOCTH CTaHIAPTHBIX U CTIEIMANBbHBIX | TPOrPaMMHOTO OOecTiedeHHs

OHIOTeHHbIE, JK30T€HHBIE U M3MEHEHUs CBOMCTB FOPHBIX KOMIIbIOTE PHBIX IIPOTPaMM. IpY IPOEKTUPOBAHUU U

MeTaMOPGhOTCHHBIE CEPUIL HOPOJL ¥ IOPOJHBIX MaCCHBOB 9KCILTyaTal[uy KapbepoB.

INoapa3penenus Ha Ty, 0/ BO3[EHCTBUEM

KJIaCCHI U MOIKIIACCHI (TI0 ¢bmIMecKuX momiei.

B.N.CMmupHOBY).

5. XapakrepucTuka IIK-1, [ICK-3.1 METO/Ibl TEXHOJIOTHYECKOTO OMpeJIEIISATh HaBBIKaMU pa3pabOTKH KonrponbHas padora
rJIaBHE HINX TPy MOJIETINPOBAHUS; METOIbI HPOMBIIUIEHHBIE THUIIbI HPOEKTHBIX PEILEHUH 10 Ne 1.
MECTOPOXKACHUM. reoCcTaTUCTUIECKOTO aHAIN3a; | MECTOPOXKICHUM YEPHBIX, peamsanuu ¢ U3UKO- I'pynnosas
XUMudecKuit 1 CBO¥icTBa M K1accud MKaIuu IBETHBIX, JIETKHX, PEIKUX, XUMHUYECKOU T€OTEXHONIOTHH | JAUCKYCCHS

MHHEPAIILHBI COCTaB PYyL;
(hMBHKO-XMM MY ECKHe
YCIIOBHSIX HX 00pa30BaHusI.
CTpyKTypa M reoJIoTHIeCcKue
YCIIOBHSI 3aJIeTaHusl.
[Tpumeps! Hanbonee
TUMHAYHBIX MECTOPOKICHUN.

TOPHBIX TIOPOJT; TAPAMETPHI
COCTOSIHUSL TTIOPO/THBIX
MAaCCHBOB; 3aKOHOMEPHOCTH
W3MEHEHUs] CBOVCTB FOPHBIX
TOPO/JT ¥ TIOPOIHBIX MAaCCHUBOB
TI0JT BO3JCHUCTBHC (PIBUICCKUX
TIOJIEH.

PaIHOAKTUBHBIX U
0JIaropoHBIX METAILIOB.
KrnaccuburpoBats BB
MHUHEPAJILHOTO CHIPHS 10 HX
HCIIOJIB30BaHuIO. BrigemaTs
reosiormaeckue (o pMarmn
MUHEPaJIbHBIX
MECTOPOKACHUN

B KOHKPETHBIX TOPHO-
TEOJIOTHIECKHX YCIOBIIX.
Wndopmanmeii o Hanboiee
THUITMIHBIX MECTOPOIKICHHUSX.




6. Jnoozennvie IK-1, TICK-3.1 0COOEHHOCTH CTPOCHHS, OIICHMBATD BJIUSI HUE CBOWCTB COBPEMEHHON XUMHUYECKOH KonrponbHas padota
MECTOPOKICHUS. XM M4 €CKIH, TOPHBIX NIOPOJI U COCTOSHUA HAY4YHO! T€pPMHHOJIOTHEN; Ne 2.
Maemamuueckue nieTporpad iaecKuil u MOPOJIHOTO MacCHBa Ha BBIOOp | MeTonamu KauecTBeHHOTO 1 | ['pymmoBas
MECTOPOKIACHHUS. MHUHEPATLHBINA COCTAB TOPHBIX | TEXHOJOTHH M MEXaHU3AIUH KOJIMYECTBEHHOTO JIUCKYCCUs
Jluxeayuonmvle, paHHe- 1 nopon ¥ pya. OCHOBHbIC pa3paboTKN MECTOPOIKIICHUIH 3JIEMEHTHOTO aHAJIH3a.

03 JHEMarMaruaeckKue METOJIBI OTIPEICIICHUS TI0JIE3HBIX UCKOTIAEMBIX.

MECTOPOKICHHA CBOMCTB rOpHBIX TIOPOJ U

Heemamumoevie TIOPOJHBIX MaccHBOB. CBs3b ¢

MECTOPOKICHUS. MarmMaTsMoM. Mctounnku

Kapbonamumospvie MUHEPaJIHLHOTO BEIECTBA U

MecTopoxkaeHus.. CkapHosbvle BOJIbL. 30HAIBHOCTH. PyaHbIC

MECTOPOKICHUS.. cTo0b1. I3MeHeHus

T'uopomepmarnsnuie BMeIaromux nopoj. Opeoist

MecTopoxaeHus. Mx paccestHus THAPOTePMaITbHBIX

kiaccuduxanys. Cpsss ¢ MPOUCXOKICHUM

MarmMarmMoMm. McTouHukn

MUHEPaJILHOTO BEIECTBA.

7. DK30reHHbIE MK-1, [ICK-3.1 MeCmopoiCcoeHus: poccointbie Mecmopodxcoenusi. | nHhopmarmen o0 ocadounwvix | Pedepar.
MECTOPOKICHIS. 8b16eMpPUBAHUA. ATEHTbI MexaHm3Mm U ycloBus MECMOPOINCOCHUSIX . I'pynmoBas
Mecmopoorcoenus BBIBeTpUBaHUA. Ocmamounsie | 00pa3oBaHMSI POCCHINCH. MexaHnyeckre, XUMHUIEeCKUe, | TUCKYCCHs
6b16eMPUBAHU. ATSHTBI U uHGUILMPayUOHHIE CBolicTBa MHHEPAJIOB, OMOXUMUYECKHE U

BBIBETPUBAHWS. MeCcmopodICcOe s v HaKaIIMBAIOLINXCS B BYJIKAHOTEHHBIE 0CaJI0YHbIC

Ocmamoumvie u CBSI3aHHBIC C HUMU TOJIE3HbIe | pocchisiX. Kimaccupukamms MECTOPOKACHUSI U

UHGUILMPAYUOHHBIE uckonaemblie. [IoBepXHOCTHBIE | POCCHITIEH U CBA3aHHBIE C CBSI3aHHBIE C HUMHU TIOJIC3HbIE
MeCmopoXcoeHus 1 X MBMEHEHHS] MECTOPOKICHAN HUMU T0JIe3HbIE UCKOTIAEMBIE. | MCKOTIAeMBbIE.

T0JIE3HBIE HCKOTIAGMBIE. TOJIE3HBIX UCKOTIAEMBIX. 30HBI | OnpeaessTh yCIoBuUs

Poccvinnwre OKHCJICHUS] ¥ BTOPHYHOTO 00pa3oBaHus POCCHIIEH.

MeCmOpOICOeHUSL. CyIb(HUIHOTO 00OTAIIEHNS. Knaccudummposarts ux.

Ocaoounvie MecmopotcoeHust OnpeensiTh CBOMCTBA

Bynxanozennvie ocadounvie MUHEPAJIOB B POCCHITISIX.

MeCmOpOICOEeHUSL.

8. MeTamopdorcHHEIC IK-1, [ICK-3.1 0COOCHHOCTH CTPOCHII, BBITIOJTHATh TCPMOXVMHUIECKIE | OCHOBHBIMU (hH3 HKO- Pemenwe 3amay.

MECTOPOKICHUS.
Memamop guszosanmvie
(pernoHaBHO- M
KOHKaKTOBO-
MeTaMOp(pH30BaHHbIC) U
Memamop puueckue
MeCmOpONCOeHUsL.
CBsi3aHHBIE C HUMU TIOJIE3HBIC
HCKOTIaeMBbIe.

XHM M9 CKH,

nieTporpad iaecKuii u
MHHEPAIIbHBIN COCTAB T'OPHBIX
MOPOJ] PYIHBIX
MECTOPOKICHUM.
OnpeneneHus

(ha30BBIX COCTOSTHUI
BeiecTBa B PT koopauHarax.
[MonsTnst 0

pacueTsl, pacueTh
XUMH4ECKOTO PaBHOBECHS,
paBHOBECHs B pacTBOpax,
TETUIOBBIX 3 (HEKTOB
XUM MU ECKHX PEAK LU,

XMMMYECKUMHU pacdyeTaMH
COCTOSIHUS TIOBEPXHOCTH
MHUHEPAJIOB.

Joxnan ¢
Mpe3eHTalNEH.
I'pynmosas
JIACKYCCHs




MeTaMoppuIecKuX Qarmsx.

9. OCHOBHBIE CIIOCOOBI
MOJICYETA 3a1acoB Py U
METAJLIOB.

MK-1, IICK-3.1

o0nacthb 3 HheKTUBHOTO
TIPUMEHEeHUs () MIBUKO-
XAM Y€ CKOM €0 TeXHOJIOT UL,
METOIBI IOCTPOCHHS OJIOYHBIX
TPEXMEPHBIX MOJEIIEN PYIHBIX
MECTOPOKICHUM.

[IpuHIIUTEL MOAETUPOBAHUA
MECTOPOKICHUHN MOJIE3HBIX
HCKOTIAeMBIX,
TOPHOTEXHUIECKUX OOBEKTOB
U TEXHOJIOTUY € CKUX
TPOTIECCOB; CUCTEMBI
ABTOMAaTH3 UPOBAHHOTO
TPOEKTHPOBAHKS.
Knaccudukanuro 3anacos no
CTEIeH! Pa3BEIAaHHOCTU 1
MOJTOTOBJIEHHOCTH HX K
no0brue [TapameTtpsr s
TM0JICUETA 3aTacOB.

paboTarh B cUCTEMAx
ABTOMAaTH3UPOBAHHOTO
npoektuposanus (CAIIP) npu
(hopMHUpOBaHIH 0JI0YHBIX
TPEXMEPHBIX MOJEJIEH PYIHBIX
MECTOPOKICHHUMN.
OKOHTYpHBaHHUE PYAHBIX TEJL.
Oomwe hopMyJIbl s
TI0/ICUeTa 3aIlacoB.
Boruucnenue cpensero
COCTaBa pyA, MOJIE3HBIX
KOMITIOHEHTOB B OT/JENBHBIX
0JTOKax M KX 3aracos.
OcHOBHBIE CIIOCOOBI IIOICYETA
00bEMOB 1 3a11acoB Py U
METAUIOB. BeruucaTe
HOTPELIHOCTHU MOACYETa
3aracoB, HOTEPU U
pazybOoxuBanue pya. Bectn
TeKYIIUH y4eT 3a1acoB Ha
PY/IHHUKE.

HABBIKAMU MHTEPIPETALMU
JTaHHBIX T'€0JIOTHUECKOHN
0a3bl; OCHOBHBIMH
TIPUHITATIAM F BBITIOJTHE HYIS
reOMETPUIECKUX
MOCTPOEHUI PUMEHUTEIILHO
K KOHKPETHBIM TOPHO-
TEOJIOTHIECKUM YCIIOBIISIM.

YcTHI ompoc Ha
TIOHMMAaHHe
TEPMHHOB.




4. KpuTepuu U HIKAJbI OLle HUBAHUSA

4.1 YcTHbIN ONIpoc HA MIOHMMAaHHe TePMUHOB BO BpeMsl Jie KM U

HpOHeHT IIpaBUJIbHBIX OTBCTOB

Ho50 51-60 61-80 81-100

KomnyecTBo 0ayJIOB 32 OTBETHI 0 1 2 3

4.2 lokaaj ¢ npe3eHTAlMe i BO BpeMsl JIEKIIUH

Bannnl

XapaKkTepUCTHUKHU BbICTYIJIe HUSIO0YUAKOIIETOCH

MMPpUBA3BIBACT

CTYAEHT ITyOOKO M BCECTOPOHHE YCBOWII IIPOOIIEMY;

YBEPEHHO, JIOTUYHO, MTOCIIEI0BATEILHO M TPAMOTHO €T0 U3JIaraer;
OImupaAChb Ha 3HAHUA OCHOBHOH M I[OHOJ]HI/ITCJ'IBHOﬁ JIUTCPATYpPLI, TCCHO
YCBOCHHBIE  HAyYHbIE IMOJOXKEHHUS C  IPAKTUYECKON

JIESITENBHOCTBRIO;

yMeJI0 00OCHOBBIBACT U APTyMEHTHPYET BBIBUTACMbBIC UM UJICH,
JIeJIaeT BBIBOJBI U 0000IICHH;
cBOOOIHO BJIAZEET MOHATUAMU

CTYAEHT TBEPAO YCBOWJI TEMY, TPAaMOTHO U IO CYIIECTBY U3JIaraeT ee,

OMHpasCh HAa 3HAHUS OCHOBHOMU JIUTEPATYpHI;

HE JIONYCKAeT CYIICCTBEHHBIX HETOYHOCTEH;

VBSI3BIBACT YCBOCHHBIC 3HAHUS C TIPAKTHUECKOMN JCSITEIIBHOCTHIO;
apryMEHTUPYET HAYYHBIC MTOJIOKCHUS;

JleJIaeT BBIBOJBI M 0000 IEHNS;

BJIAJCET CUCTEMOM OCHOBHBIX HOHITUUN

TEMa pacKpbITa HCAOCTATOYHO YCTKO U IMOJHO, TO €CTh CTYACHT OCBOUJI

npobiaemMy, MO CYLIECTBY H3jaraeT €€, ONHMpasCh Ha 3HAaHUSA TOJIBKO
OCHOBHOM JINTEPATYPBHL;

JIOTTYCKAaeT HECYIIECTBEHHBIE OTMOKH M HETOYHOCTH;
UCIIBITHIBACT 3aTPYAHEHUS B IPAKTUIESCKOM MTPUMEHEHUU 3HAHU;
c1a00 apryMeHTHpPYeT Hay4HbIe TI0JI0KEHUS;

3aTpynHseTCs B GOPMYIUPOBAHUH BHIBOJIOB M 0000 IIICHUT;
YACTUYHO BJIAJCET CUCTEMON MOHSATUHI

ee;

CTYACHT HE YCBOWJI 3HAUUTEIHLHOUN YaCTH MPOOIEMBI;
JIOMYCKAET CYIIECTBEHHbIE OMMOKU U HETOYHOCTH MPH PaCCMOTPEHHUH

UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MTPUMEHEHUH 3HAHUI;
HE MOXET apryMEHTHUPOBATh HAYYHBIE TTOJIOKEHUS;

HEe (OPMYITUPYET BEIBOJIOB M 0000 ICHMIA;

HE BJIAJICCT NOHATUITHBIM anmapaTom

4.3 Pemienue 3a1a4 BO BpeMsl Jie KIMHA

5 Oamnma BbICTABISIETCS, €CIM CTYIEHT peIMi BCE PEKOMEHIOBaHHBIC 3aJlauH,
apryMEHTHPOBaB HX, C 00s3aTEJIbHON CCBUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBHI (E€CIH IO
COJICPKAHHIO 3TO HEOOXOMMO).

3 Oaiia BBICTABISIETCS, €CIM CTYACHT BBIMOJHUI He MeHee 80% pekoMeHJOBaHHBIX 3ajad,
apryMEHTHPOBaB MX, C 00sS3aTE€IbHON CCBHUIKOM Ha COOTBETCTBYIOIIME HOPMATHBHI (€CIU TI0
COJICPYKAHUIO ATO HEOOXOIUMO).

1 Gamt BBICTaBISIETCS, €CJIM CTYAEHT BBINOJHUI HE MeHee 60% pexoMeHI0OBaHHBIX 3a/ad,
apryMEHTHpOBaB MX, C 00s3aTE€IbHON CCHUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBHI (€ClU IO
COJIEPKAHUIO 3TO HEOOXOIMMO).



0 OayIOB BBICTABIISIETCS, €CJIM CTYJCHT BBITIOJIHII He MeHee 50% peKOMEHIOBaHHBIX 3a/1a4,
apryMEHTHPOBaB MX, C 00s3aTENbHON CCHUIKOH Ha COOTBETCTBYIOIIME HOPMATHBHI (€CIU II0
COJICP’)KaHMIO 3TO HEOOXOUMO).

4.4 Pedepat BO BpeMsl JIeKIIMHU

Bbanabl

XapakTepuCTHKHN 0TBETA CTYIEHTA

NPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C HpaKTH‘IeCKOﬁ JACATCIIBHOCTBIO,

CTYZIEHT TIIyOOKO M BCECTOPOHHE YCBOWJ Mpo0IeMy;
OMHUpasCh Ha 3HAHUS OCHOBHOM U [OMOJHUTEIBFHOW JUTEPaTyphl, TECHO

yMeNo 00OCHOBBIBACT M apTyMEHTHUPYET BBIIBUTACMBIE UM HJICH;
JIeJIaeT BBIBOABI H 0000IIEHHS;
CBOOOJHO BJIAJIEET MOHATUAMM.

Ha 3HaHUS OCHOBHOU JIMTEPATYphl;

CTYZAEHT TBEPJO YCBOWJ TEMY, I'PAaMOTHO M IO CYLIECTBY M3JIaracT €€, ONUPasCh

HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

YBSI3bIBAET YCBOCHHBIC 3HAHUS C MPAKTHYECKOM EATEIbHOCTDIO;
apryMEHTUPYET Hay4YHbIC IMOJ0KEHUS,

JIeJIaeT BBIBOJBI U 0000IEHNS;

BJIQJICET CUCTEMOM OCHOBHBLIX ITOHSITHUM.

mpobneMy, MO CyHIECTBY H3/laraeT €e, ONMHMpasch Ha 3HAHUS TOJBKO OCHOBHOMN
JIUTEPATYPBI;

T€Ma pacKpbiTa HEAOCTATOYHO YE€TKO MW IOJHO, TO C€CTh CTYACHT OCBOMUII

JIOMyCKaeT HECYIIECTBEHHBIE OIIUOKH 1 HETOUHOCTH;
WCHBITHIBACT 3aTPyIHEHUS B IPAaKTHYECKOM MMPUMEHEHNHN 3HAHWH;
c11a00 apryMeHTUPYeT HayYHbIE TTOJIOKEHHUS;

3aTpyaHseTcs B (POpPMYIHMPOBAHHUH BBIBOJIOB M 0000IIEHNI;
YAaCTUYHO BJIAJIEET CUCTEMOU MOHATUI.

CTY/ICHT HE YCBOWJ 3HAYUTENLHON YaCTH POOIEMBI;

JIOIMyCKAeT CYIIECTBEHHBIC OIUOKH U HETOYHOCTH MPHU PACCMOTPEHHH €¢;
HCIBITBIBAET TPYIHOCTH B MPAKTHUYECKOM IPUMEHCHUH 3HAHMIA,

HE MOXKET apryMEHTUPOBATh HAYYHBIC MOJIOKCHUS;

He (QopMyJIHpYyeT BBIBOJOB M 00OOIICHMIH;

HE BJIAJICCT MOHITUHHBIM allliapaToM.

4.5 KonTpoJsibHasi pa6oTa BO BpeMsl Jie KIIMU

Bananl

Copep:xanue padoTbl
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- coziepkaHue paboThl COOTBETCTBYET BbIIAHHOMY 33JJaHHIO;

- KOHTPOJIbHOE 3aJIaHH€ BBIIIOJHEHO YBEPEHHO, JIOTUYHO, MOCJIEI0BATEIBHO
U TPaMOTHO;

BCE€ pacyeThl CJEIaHbl O3 OIMMOOK;

BBIIIOJTHEHHAs rpa)uKa COOTBETCTBYET CTaHAAPTHBIM TPEOOBAHUSM;
BBIBO/IbI U 000OILIEHHS apI'yMEHTHPOBAHBI;

CCBUIKH Ha JIUTEPaTypy COOTBETCTBYIOT Oubinorpaduueckum
TpeOOBAHUSIM.

- OCHOBHbIE TpeOOBaHUs K pabOTe BBIIOJHEHBl, HO IPU 3TOM JOIMYIIEHBI
HEKOTOPBIE HEJOUETHL;

- UMEIOTCSI HETOUYHOCTH B CTHJIE M3JI0’KEHHS MaTepuaa;

UMEIOTCS yIyIIeHHs B 0QOpMIICHUH TpaduKu.




3 - pabora BemonHeHa Ha 50%);

- UIMCIOTCS CYICCTBCHHBIC OTCTYIJICHHUS OT TPeOOBaHUM K 0()OPMIICHHIO
rpaduyecKrX MaTEPHAIIOB M TEKCTA;

- IONYIIEHBI OIIMOKH B pacyeTax;

- OTCYTCTBYET JIOTHYECKasl OCIIEI0BATEIbHOCTh B BBIBOJIAX;

OTCYTCTBYIOT CCBUIKH Ha JINTEPATypPHbIE HCTOUYHUKH.

o
1

OOHAPYKHUBAETCS MOJTHOE HEMOHUMAHUE CYTH BBITIOTHSAEMOM paboThI,
UMeeTcst 00JIBIIOE KOJTUYECTBO IPyOeH X OMITHOOK;
OTCYTCTBYIOT MPAKTHYECKUE HABBIKU U TEOPETUUYECKUE 3HAHUS TTPEIMETA.

4.6 BpinmosiHe HMe 32/IaHUS HA COCTABJIEHUE IJIOCCAPHUSI M ONIOPHOI0 KOHCIEKTA

Kpurtepuu oueHkn KosmuecTBo 0a10B
1 ConepxaHue rioccapusi COOTBETCTBYET TEMaM M3y4acMoOU 5
JUCIUIUIMHBL. TepMHUHBI pacIloIOKEHbI B al1(paBUTHOM HOPSIKE.
2. OnopHbIit KOHCIEKT OTBEYAET MPEIbABISIEMbIM TPEOOBAHUIM U
BKJIIOUAET BCE IPOMJIEHHBIE TEMbl. ['paMOTHO M3JI0KEH TEKCT, 5
aKKypaTHO O()OpPMJICHBI BCE MILTIOCTPALIMN U PUCYHKHU K TEKCTY.
Hroro: 10 6an10B
4.7 I'pynnoBasi JUCKyCCHSl BO BpeMsl JICKIH U
[TporieHT mpaBUIIBLHBIX OTBETOB o 50 >50

KonnuectBo 0aiioB 32 OTBETHI 0 1

5. TunoBble KOHTPOJIbHBIE 3aJaHUSI U MEeTOAHYECKHE MaTepPHAJIbI, ONpeaeJIsIolHe
npoueaypbl OUEHUBAHUS 3HAHMI, yMeHWii, HABLIKOB W (MJIHM) ONbITA JAeSATEJHLHOCTH,
XapaKTepu3ylOIUX JTanbl (POPMUPOBAHMS KOMIETEHUMI B mpouecce OCBOCHHUS
o0pa3oBaTe/IbHON MPOrpaMMbl

5.1 TunoBoe TecTOBOE 3a/1aHNEe HA MOHUMAHHE TePMUHOB

Hwxe mpuBomsTcs omnpejeneHuss BaKHEHIIMX TEPMHUHOB MO JaHHOW Teme. Bribepute
IMMPpaBUJIBHOC ONIPCACIICHUEC JIA KaXX/10I0 TCpMHUHA U3 CIIMCKA:

. AnnuTEL

. Attou3a.

. AcTpoOneMbl.

. bepesur.

. bracromunoHuTEIL.
. 'mnabuccanbHble HHTPY3UH.
. I'peiizen.

. Jlnarenes.

. Kene3nas nuismna.
0. 3oHa OKUCIICHHS.
1. Mzomopdu3zm.
12. UMIIaKTUTEL

13. Karazona.

14. KinBax.

15. KoMmaTnuTsl.

16. Jlamnpour.

17. JIarepursl.

P = 00030 W»nhHh WN—



18. JIukBarus.

19. MaTtepuHcKast UHTPY3USl.

20. PernonanbHblii MeTaMophu3m).
21. MeracomaTo3 (METaCOMaTHUTHI).
22. MUJIOHHUTHI.

23. OMUCTPOCTPOMBI.

24. OpuonuThl.

25. IlepuaOTHUTHI.

26. IlucpMeHHBIN IpaHUT (EBPENCKUIN KAMEHB).
27. Pynokmnacrel.

28. CequmeHTOreHe3.

29. TeKTUTBL

30. IITokBepkwu.

A — pyaHble Tena pa3IuyHOW (OPMBI, CIOXKEHHBIE PyJaMU C MPOKHIKOBO-BKpAIJICHHBIMU
TEKCTypaMHu.

b — mopoapl ¢ nmpu3HakKaMu NPOIJIABICHUS U yAAPHBIX TPELMH, 00pa30BaHHbIE B pE3yJbTaTe
KOCMOY/IapHBIX SIBJICHUM.

B — cranus HakomnsieHust ocajiouHoOro Marepuaia.

I' — 06:10MKU ¥ KaTYHBI KOJTYEAAHHON B IPYTOH PYyIbl B BYIIKAHOTEHHO-0CA0YHBIX OTIOKEHUSIX.
JI — ropHas mopojia ¢ MerMaTuTOBOM CTPYKTYPOU.

E — onuBunOBBIe (10 90%) TOpOABI C THUPOKCEHOM W POTrOBOM OOMAaHKON C TpPHUMECHIO
XpOMIIIMUHEINIa, TpaHaTa, MIIBMEHUTA, aHOPTUTA, (PIIOrONMTa, KOPYHIA U JP.

XK — komIuIekc MeTaMOp(U30BaHHBIX YJIBTPAOCHOBHBIX U OCHOBHBIX TOPOJ U TIyOOKOBOJHBIX
OTJIOKEHUH, HHTEPIIPETUPYEMBII Kak 00pa30BaHHE OKEAaHUYECKON 3eMHOM KOPHBI

3 — XaOoTHYECKHE CKOIUICHHS IMEPEOTIIOKEHHBIX OOJIOMKOB M KPYIHBIX TJBIO Oojiee JpeBHUX
nopoa (ONUCTOMUTOB), (opMmupyroIHecs BO BpeMs OIMNOJ3HEH IO CKIOHY ©OacceliHOB
(oxkeaHMYeCKOMY W Jp.) B CBS3M C AKTUBHBIMHU TOJHATHUSMH ¥ TIOBBINICHHOW aKTHBHOMN
CECMUYHOCTBIO.

U — nopoibl (TEKTOHUTBHI), TEPETEPTHIE B 30HAX Pa3IOMOB JI0 INIMHUCTOTO pa3Mepa.

K — Bcsikoe 3amernieHue ropHOM MOpPOAbI, NMPU KOTOPOM PACTBOPEHUE CTAPHIX MHUHEPAIOB U
OTJIO)KEHHE HOBBIX IPOUCXOAUT TOYTH OJHOBPEMEHHO TakK, YTO B TEYEHHE Mpolecca
3aMEIIEHHBIE TOPHBIE MOPOABI BCE BPEMS COXPAHSIOT TBEPAOE COCTOSIHUE.

JI — popmupyeTcs Han 30HAMH TPaHUTU3ZAIMH B 00JACTSIX TPAHUTOTHEHCOBBIX K YIIOJIOB.

M — uHTpY3us, KOTOpas NpeanoaraeTcs Kak pacijiaB, FEHEPUPOBABIIMM 1ETMATHUT.

H — nmpomecc pasgenenHus *UIKOCTH Ha JABE WM Oojiee HeCMeEIMBArOUMecs XKHAKUE (asbl;
MarMatudeckas JIMKBalMs — TaKoe K€ pa3fJelieHHe aTIOMOCHIUKATHBIX, CYyTb()UIHBIX,
KapOOHATHBIX WM (pocaTHBIX pacIyiaBoOB.

O — OOKCUTOHOCHBIE KPACHOLIBETHBIE TIOPO/Ibl KOP BBIBETPUBAHUS TPOMUYECKUX 30H, COCTOSLIE
B OCHOBHOM M3 KaOJIMHUTA, THOOCUTA, Tajulya3uTa, OKCUIOB jKelle3a,MarHeTUTa U OKCH/Ia TUTaHa.
[T — menouHno-yapTpaocHOBHAs Topoaa 3¢ (y3uBHOTO 00NHMKA, COACpIKaIasi OJTMBUH, TUOTICHU]I,
GIOrONUT, ISUIUT WM CAaHUIMH, IIETIOYHON aM(uOOoI (PUXTEPUT) U anMas3.

P — accoumauuss meraMOp(U30BaHHBIX BYJIKAHMUECKHMX U CYOBYJIKaHHYECKUX MOPOA
yABTPAOCHOBHOTO, OCHOBHOTO M CPEIHEr0 COCTaBa, 00pa30BaHHBIX B CYOMapUHHBIX YCIOBHUSIX U
cllaraloumXx JIpeBHe e apXeicKkue 3eIeHOKaMeHHbBIE Mosica Ha IMTaX IPEeBHUX MIATHOPM.

C — cucrtema OJHOHANPABICHHBIX MEJIKUX TPEIIMH, MOXKET MMETh nopoaHoe (Hampumep. Ilo
HAIJJACTOBAaHUIO) M TEKTOHMYECKoe (Hampumep, [0 OCEeBOM MOBEPXHOCTH  CKJIAJOK)
IPOUCXOKJIEHUE.

T — cample TIyOMHHBIE YPOBHHU METaMOP(HYECKOTO M TEKTOHMYECKOro Mpeodpa3oBaHuUs
BEILIECTBA 36MHOU KOPBI, IJie Npeo0i1aaloT BI3KO-XPYIKHUE U BA3KUE AePopMalyy.

Y — mopoabl, 06pa3oBaHHBIE KOCMOYAAPHBIM MTYTEM.

@ — gBneHUs 3aMEILEHMS] OJHOTHUIIHBIX MOHOB OJIHUX 3JIEMEHTOB B KpUCTaUIax IpYrUMH 0e3
M3MEHEHHUSI MUHEPAJIbHOTO BU/IA.
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X — IpUMOBEPXHOCTHBIE MPeoOpa3oBaHUs PYIOHBIX 3ajlekei, 00yCIOBICHHBIE OKHUCICHHEM,
THIpaTaluei, paCTBOPEHUEM U BBIIIECIAYNBAHIEM COCTABIISIOIIMX KX MUHEPATIOB.

Il — BepxHss YacTh OKHUCICHHS CYIb(QUIHBIX PYAHBIX TEN, COCTOSIIAS B OCHOBHOM W3
THJIPOKCHUIOB JKeJie3a.

Y — cramusa npeoOpa3oBaHus 0OBOJAHEHHOTO, OOBIYHO MIIMCTOIO OCaJKa B OCAJ0YHYIO TOPHYIO
MOPOTy, MPOUCXOIAIIAS HA JTHE BOJOEMOB.

I — xBapu-ciroauctas (OMOTHUT, MYCKOBUT, IIUHBAIBIUT, JEMHJOIUT) IMOPOAA C 3aMETHBI
KOJIMYECTBOM (DIIFOOpUTA, TOTAa3a, TypMalinHa U OepuJLia.

1] — maccuBsbl, 3acThiBIIME HeAaeko (1,5 — 3 kM) OT TOBEPXHOCTH 3eMIIH.

bl — TOHKO- U MUKPO3EpHUCTHIE TOPOIbI, UMEIONIE (DIIOUTATBHYIO TEKCTYpY U 00pa30BaHHbBIE B
pesynbTaTe O1acTesa.

b — meracomatmyeckas mopopa, cocrosimias U3 KBapila, CEpULIUTA, KEIE3UCTOrO KallbLIUTa
(aHkepura), XJIOpUTa U TUPUTA.

D — OKpyrable JENpeccHud KpaTepHOro BHIA, KOTOpPblE HUMEIOT MPU3HAKU KOCMOYIApPHOTO
IIPOUCXOKICHUSI.

IO — BeITAHYTas YacTh (OTBETBICHHE) UHTPY3UH, NAWKU HIIN KUJIBL.

$1 — mopoIbl KOPBI BEIBETPUBAHUS, COACPIKAIIME CBOOOTHBIE THPOOKCHIBI JKeJie3a, aTFOMUHUS H
MUHEpabI TPYIIH KAOJIWHUTA.

Kmou: fI-1, 10-2, 3-3, 'b-4, bl-5, 111-6, 1I-7, Y-8, 11-9, X-10, ®-11, Y-12, T-13, C-14, P-15, II-
16, O-17, H-18, M-19, JI-20, K-21, U-22, 3-23, ’K-24, E-25, 1-26, I'-27, B-28, b-29, A-30.

5.2 TunoBeble 3a1a4u ¢ pelieHUEM

Ilpumep pewenun 3a0auu

B pynax, obnamaronmx CIOXHBIM MHHEPAJbHBIM COCTABOM, LIEHHBIE KOMIIOHEHTHI
BXOJST B pa3IU4Hble MUHEpaJbl, MPUYEM HE U3 BCEX MMHEPAJIOB OHU MOIYT OBITh
9KOHOMMYECKH BBITOJHO U3BJICYCHBI.

B stux ycnoBusx Oosbllioe 3HaueHHE NpHOOpeTaeT 3HaHuEe OajaHca pacHpeneieHus
KOMIIOHEHTOB MEX/y MMUHEpaJlaMU UJIM MPOJYKTaMU OOOTaIleHMs, YTO BBIBISETCS B Mpoliecce
MHUHEPAJIOrHYECKOr0 MJIM TEXHOJOTHYECKOTr0 OIPOOOBAHHUSL.

JUis pemeHust 3a7ay, CBSI3aHHBIX C OaJaHCOM pAaCIpeNeIeHHs] KOMIIOHEHTOB, HYXHO
BJIQJIETh METOJaMM IIepecdyeTa XUMUYECKOrO COCTaBa pyJ Ha MHUHEpalbHBIE M O0OpaTHO,
00BEMHBIX MPOIIEHTOB HA BECOBbIE M OOPATHO, a TaKXe JIMHEWHBIMU CUCTEMaMH YpaBHEHUU C
JIBYMsI-TPEMS HEU3BECTHBIMH.

Ipumep 1. Pyna comepuT NUPUT, XaIbKONUPUT M KBapu. B pyzae, nupure u
XaJbKOIUPHUTE M3BECTHO cojepkaHue Teiurypa. Ilo 3TuM 1aHHBIM MOXXHO paccuuTarh OajlaHC
pacrpeencHus TeJTypa MEKIy MUHepanamMu (cM. Tabimiry 1).

JUis ompeneneHus OamaHca HEOOXOAMMO CyMMY IIPOU3BENCHHMHM cojepxkaHuil (B
geTBepTOi rpade tadmuiel) npuHTh 32 100% U paccuuTarh, Kakas J0Js B IPOIEHTAaX OT STOH
CYMMBI IPUXOIUTCS HA KaKIbI MUHEpAJL.

Tabauma 1
Pacnpenejienne riiaBHbBIX MUHEPAJIOB M TeJLIypa B pyle
1mocJjie nepecyera dajanca pacnpejaeseHusi KOMIIOHEHTOB
Comepxanne | Copep:xanwe | TMpouseene- | banamc pac-
Musepansl MHHCpAIa B TE/LTypa B HHE TIpeJCICHUA
pyae, % MHHEpane, % | coaepxkaHui | teutypa, %
[Muput 50 0.002 0.100 67
XanbKONHPHT 10 0.005 0.050 33
Ksapu 40 0 0 0
Pyaa B uenoM 100.0 0.0015 0.150 100.0

10




5.3 KonTpoJibHbIe padoThI

B mporecce u3ydenus Kypca CTYAEHTHI BBITOJHSIOT KOHTPOJBHBIE PAOOTHI, JUIsl PEIICHUS
KOTOPBIX MPENOJaBaTe/ieM MOArOTOBIEHbI CIELHUAIbHbIE METOAWYECKUe ykazaHus: JIbITKuH,
B.A. PynHuyHas reosiorus: METOIMYECKUE YKa3aHUs K KOHTPOIbHbIM pabotam / B.A. JIbITKuH,
A.B. JIpirkuna. — Anatuter: U3n. KO Iletpl'y, 2005.-30 c.

Kpome 3TOro HeoOXoIMMO HCIOJIb30BaTh MPU BHIMOJHEHUH KOHTPOJIBHOM paboThl Ne 1
y4e0HO-MEeTOIMYecKoe Mocodue Mo AucHUILTUHE «MeCcTOpOKICHHs TOJNE3HBIX MCKOMAeMbIX»
(JTerrkun, B.A. 3a1ayHUK—TIPAKTHKYM 10 JUCIHUILIMHE MECTOPOKICHHS MMOJIE3HBIX HCKOMAEMBIX:
y4e0.-meto. mocobue jutst By30B / B.A. JIbitkun. — Anatuter: Uz, KO Ilerpl'y, 2004. — 88 ¢.).

L]ens KOHTPOJILHOM PabOTHI:

- YOIyOUTh W 3aKpENUTh 3HAHUS, ONyYCHHBIC CTYJACHTAMHU Ha JICKIUAX, MPAKTUICCKHX
3aHATHSAX, B MPOIECCE CAMOCTOSTENIFHOTO YCBOCHMS MPOTPaMMHOIO MaTepuana u3 y4eOHBIX
0COOMI ¥ HAyYHO-TEXHUUECKOMN JIUTEpaTyphl;

- HAYYUTh CTYJCHTOB IPUMEHSTh MOJyYEHHbIE 3HaHUS HA MIPAKTHKE;

- MPUOOPECTH HABBIKM HCIIOJIB30BAHHUS TCOPETHYECKUX U TMPAKTUUCCKUX 3HAHUH IS
BBIIOJHEHHS CAMOCTOSITENIbHOIO MHIMBUIYaJIbHOTO 3a/I1aHMUSI.

B 3aBucuMOCTH OT TOCTaBJIEHHBIX B 3aJJaHUU YCIOBUN HEOOXOIUMO:

-BHUMATEIBHO M3YYUTh HE TOJILKO TEKCTOBYIO, HO U TpadUyecKyl0 4acTh 3aJaHus, a
TaK)k€ yCJIOBHbIE 0003HAUYEHUS,

- BBISICHUTH 10 MPUJIAraeMbIM K 33/IaHUIO0 KapTaM T'€0JOTUYECKOE CTPOCHUE TEPPUTOPUH;

- OLIEHUTH HCCIEAYEMYIO0 TEPPUTOPHUIO, €CIH 3TO TpeOyeT yCIOBUE 3aJauM, Ha MpeaAMET
BBISIBJICHUS HAa HEH MOJI€3HOT0 HCKOIMIAEMOro;

- HAy4UThCS BBIOMpPATh HanboJee 1eecoo0pa3Hble METOIbl TOUCKOB,

- OIpeNENATh HEOOXOJUMOCTh IIOCTAHOBKH 00JIee JeTAJIbHBIX padoT;

- B 3aJadyax Ha OMNpOOOBaHHE WHCIOJIB30BATh, MHPH HEOOXOAUMOCTH, MPUEMBI
MaTEMaTUYCCKON CTaTHCTHKHY,

- Hay4duTbhCs ONPENENATh PAUUOHAIBHYIO IUIOTHOCTH Pa3BEJOYHOM CETH CKBAXKHUH HU
TOPHBIX BBIPAOOTOK;

-yYMEJO TONIb30BaThCsA (GopMylaMu MOACUYETa 00BEMOB U 3aMACOB IMOJIE3HBIX M BPEIHBIX
KOMIIOHEHTOB;

-B psf€ CIOy4aeB JaTh T€OJOrO-NPOMBINUICHHYIO OIICHKY OOBEKTY W OINpeIeiuTh
SKOHOMUYECKYIO 3PHEKTUBHOCTH €T0 IKCILITyaTallui B OyayIIeM.

[Ipuctynas K BBIIOJHEHHIO KOHTPOJBHOTO 3aJaHus, OyIYIIMi CHEIHaIUCT HEM30&KHO
CTONKHETCSA ¢ HEOOXOAUMOCTBIO OIpeEeNieHUs 1IeJIOro psiAa BakKHBIX mapaMmeTrpoB. Hampuwmep,
TAaKUX KaK Ka4eCTBO, pa3Mephl, TTyOWHA U YCIIOBUS 3aJIETaHUS PYAHBIX TN, ¢ HEOOXOAUMOCTHIO
nepecyéTa JaHHBIX XMMHUUYECKOTO aHaJIM3a Ha MUHEPAJIBbHBIA COCTaB MOJIE3HOTO MCKOIMAeMOro,
OLIGHKOW HCCIIeZlyeMOH TEeppUTOPHM HA TMPEIMET MOCTAHOBKH AATbHEHIMX, Ooyiee NeTalbHBIX
paboT 171 BBISIBICHUS TIEPCTIEKTUBHBIX YYaCTKOB.

[TonoOpaHHBIE YCTIOBUS U COACPIKAHMS 33aJad B pasJiesie IO MOMCKaM MO3BOJISIOT MPSIMO
WIM KOCBEHHO HalleMBaTh 00y4yaeMOro Ha BO3MOXKHOCThH BBISBICHHS Ha IMpeaiaraeMoun
TEPPUTOPHUHU TMOJIE3HOTO MCKOIMAEMOT0, OMPEEISITh BEIOOP METOIa TTOMCKOB, a TAaK)KE TPaHUIIbI
WX MPOBEACHUS.

Kpome Toro, B MeTOaM4EeCKUX yKa3aHUSX, B pa3jieie «KOHTPOJbHBIEC 3aaHus» (cTp. 8),
MPUBOJATCS IPUMEPHI C PEUICHUSIMU 3a/1a4.

B kouTposbHyw padory Nel BxoasaT 5 3amad. Kak BUIHO M3 NPUBOJUMONM HHXKE
tabmunbl 1 B MaTpuily u3 12 BapuaHTOB BouwmH 3amaud mo 1, 2, 3, 4 u 5 pa3genam. Takum
0o0pa3oM, B KOMIUIEKT KakJI0TO BapHaHTa BXOJIUT MATh 3aJay, MO OJHOM M3 KaKIOro pasjeia
JTUCHUIUIMHBL. BpIOOp HOMEpa BapuaHTa MPOU3BOIUTCS MO TOPSAKOBOMY HOMEPY CTYIIEHTa B
IPYIIIOBOM JKypHAJIe.
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MaTpuia 3aa4 no BApMaHTAM W OCHOBHBIM pa3jieJiaM U CIH I HbI

Tabmuna 1
No BapuanTa Homepa 3amau o pa3znenam AUCIUTUIMHBI

1 2 3 4 5)
1 10 11 23 43 55
2 9 17 24 44 56
3 8 14 25 45 57
4 7 22 26 46 58
) 6 16 27 47 67
6 5 13 28 48 59
7 4 18 29 49 60
8 3 12 30 50 61
9 2 21 31 51 62
10 1 20 33 52 63
11 6 15 34 53 64
12 32 19 35 54 66

PaccMoTpuM B KauecTBe IpuMepa pelieHrue OJHOM 3a1a4u U3 pasjaena 4.

Pemenue 3amaq 3Toro paszgena, Kak U JFOOBIX BOIIPOCOB Pa3BEIKU B MIPOU3BOJICTBEHHBIX
YCIIOBHSIX, BCET/Ia TOJDKHO HAYMHATHCS C aHaIM3a UMEIONIMXCS JTaHHBIX 00 M3ydaeMOM O00BEKTe
(reonornuecknx, TeO(U3MYECKUX, pPa3BEJOYHBIX) U YIIYOJNEHHOTO aHanmu3a (HaKTOpOB,
KOHTPOJIMPYIOIIMX MECTOPOXKIACHHUS, OTICIIbHBIC Teja IOJIE3HOTO HCKONAaeMOro W HamboJjee
OoraTble UX y4acTKH (pyaHble cToOBI). [Ipy 3TOM Jake B CiIydasx OrpaHUYEHHOTO KOJIUYECTBA
(aKTUYECKUX AHHBIX CIEAYEeT CTPEMHTHCS BBIICIHUTH TJIABHOE TEJIO MOJE3HOTO MCKOIIAeMOTO
(ec UX HECKOJBKO), ONPEACIUTh XapaKTep M CTENCHb €ro M3MEHYMBOCTH, a TAKXKE I'eOJIOr0-
TIPOMBIIUICHHBIA THIT MECTOPOKICHUS 110 Kiaaccudukarusm ['K3 wim ydeOHbIX TOCOOHIA.

[Ipu aHanM3e reoJOrMYecKuX JaHHBIX, PYKOBOJCTBYSCh W3BECTHBIMU MPEACTABICHHUSMH
0 3aKOHOMEPHOCTSIX IPOCTPAHCTBEHHOM JIOKAJIM3aIMd MECTOPOKACHHH W OTACNBHBIX Tell
MOJIC3HBIX HMCKOIAEMBIX, CHadajda HYKHO BBIIBHUTh KOHKPETHBIE JUIS JAHHOTO OOBEKTa
PYIOKOHTpoOJHpytonme (akTopbl (HMPEANOCHUIKH), BBITEKAONME W3 YCIOBUS 3aJadydl WA
pUCYHKa K Hel. 3arteM HEOOXOAMMO TEOMETPHU30BaTh B MPOCTPAHCTBE W3BECTHBIE U
npearnojaraeMble Ha ~ OCHOBE MPEANOCBUIOK  Teja  IOJE3HOT0  HMCKOMAeMOro MM
PYIOKOHTPOJHUpYIOIIHE (HaKTOPHIL.

B pa3BemouHOM jene M3BECTHBI MHOTOYHCICHHBIC BHJIBI M NPHEMbBI I'€OMETPH3AIUH
MECTOPOX/ICHHI, HO TEPBOCTEIICHHBIMU M3 HUX BCET/a SIBISIOTCS TEOJIOTHYECKas KapTa WU
IUIaH TIOBEPXHOCTH MECTOPOKACHHS, TOTOPU30HTHBIC IUIAHBI, IMOMEPEYHbIC M IPOJOIbHBIC
pa3pesbl, BEpTHKAIBHBIE M TPOJIOJIbHEIE MTPOSKIMH. B psije cirydaeB JONOIHHUTENBEHO TpeOyeTcs
n300paXkaTh TUIICOMETPUYCCKUE TIAHBI KPOBIHM WJIM MOYBHI TEJa IOJE3HOTO HMCKOMACMOro M
OTIETbHBIX HAapyLICHWH, MJIaHbl B W3OJMHUSX MOINHOCTH Tella, COACP)KAaHWH KOMIIOHECHTOB,
rpaguKi M3MEHYMBOCTH WJIM KOPPEISIMOHHBIX CBS3€H T'€0JIOrO-MPOMBIIUICHHBIX TapaMeTpOB
MECTOPOIK/ICHHUSI, COPTOBBIC IJIAHBI U T. 1.

Crnemyer wMeTh B BHJAY, UYTO NpPH TEOMETPU3AIMU PYIAHBIX TEI BO BHUMAaHHE
NPUHUMAIOTCS MPEUMYIIECTBEHHO HAJIEKHO YCTAHOBICHHBIE (AKTBI M  T'€OJIOTHYESCKUE
3aKOHOMEPHOCTH, Ha KOTOPBIE OMMMPAIOTCS BCE NATbHEHIME CY)KICHUS U TOCTPOCHHSL.

ITon reomerpuzanueil 31ech U Jajnee MOHUMAIOTCS JT0ObIe rpaduueckue n300pakeHus
00BEKTOB Pa3BEIKU - OT MPOCTEHIIMX 3apUCOBOK U CXEM JI0 T'€OJOTMYECKUX KapT, pa3pes3os,
THIICOMETPHYECKUX IIJIAHOB, TIPOCKIINA, MOJICIICH H T. 1.

B xoHTpOsbHOM pabote Nel paccMOTpuUM B KauecTBe IpUMEpa XOJ PEICHUs 3aaud U3
pasnena 4.

3aoanue
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Ha aByx cocemHHX MIaXTHBIX MOJSX, UMEIOUMX AJUHY MO MPOCTUPAHUIO MO 4 KM H
HIMPUHY O 2 KM, Pa3BelaH BbUIEP)KAHHBIH YrONbHBIA IUIACT MIMPOTHOTO IMPOCTUPAHUS C
najgeHueM Ha tor noj yrioM 20°. Moumocts miacta - 1M. Ha ogHOM M3 HmIaXTHBIX Moaei
yCTaHOBIIEH cOpoc, a Ha Jipyrom - B30Opoc. [IpocTupanue cMmectuTeneil LMpOTHOE, MAJEHUE Ha
10T oJ yriaoM 65°. BepTukanbHas aMIIUTyAa CMEIICHUsS] Ha 00OMX MIAXTHBIX MOJAX paBHa 50
M.

Ha Tpex BepXHUX ropu30HTaX HMIAXTHBIX MOJIEH MPOIAEHBI MOIXOAHBIE KBEpUUIAru, a Ha
MEePBOM M3 HUX - ITpeK. BoicoTa ropuzontos 100 m.

Tpebyercs:

CdhopmynupoBath 3a7a4d, BEIOpAaTh CUCTEMY U ONPEACTUTH 00bEMbI IKCILTyaTallMOHHON
pa3sBEAKM IIAXTHBIX IIOJIEH, €CJIIM YKa3aHHbIE HApYIICHUs IEPECEKAIOT YrOJbHBIA IIIACT
OPUMEPHO Ha 75 M HMIKE MEPBOTO Topu30HTA. OnpeneuTh Takke, HA KaKoM MIAXTHOM I0JIe U
HACKOJIbKO 3arachl yriist 0oJb1ie.

Xoa peueHus
1. 'eomeTpu30BaTh YrojabHbII MJIACT U HApYyLIEHUS Ha 00oux nmossx B Macurrade 1:10000.

2. OpuEeHTHUPOBOYHO IOJCUUTATh 3amachl YISl MO KaXKIOMY IIAXTHOMY IIOJItO, IPUHSB
00BbEMHYIO Maccy yris paBHOi 1.8.

3. Ha rpaduke mokaszarb NPOWUJIEHHBIE U MPOCKTHUPYEMbIC BBIPAOOTKH JKCILTyaTallMOHHOMN
pa3BEIKH.

4. JInvHy MPOEKTHBIX BEIPAOOTOK OMPEICIUTh Ha pa3pe3ax.

Pemenue 3amaun.

CornacHo ycJOBHIO 33/1a4¥, HA OJHOM U3 IAXTHBIX MOJEH F0)KHOE TEKTOHHYECKOE KPBUIO
ONyLIEHO, Ha JAPYroM - MPUIOAHATO Mo cMmectutento Ha S5S0M mo Beptukanu. Camo xe
TEKTOHHYECKOE HapyIleHHEe TepeceKaeT YrolbHbIM IIacT Ha OTMeTKe -175M. YuuThiBas
OIMPOTHOE MTPOCTUPAHUE YTOJIBHOTO TUTACTA U YKa3aHHOTO HAPYIIECHUS, TIOCTPOUM BKPECT ITOTO
OPOCTUpAHUSI Yepe3 CTBOJN INAXThl HAa OOOMX IIAXTHBIX TOJNSAX BEPTUKAIBbHBIE Pa3pe3bl B
Tpebyemom maciirabe. ['eomeTpusoBas Ha pazpes3ax (puc. S u 6) MOJIOKEHUE YrOJIBHOTO TIIacTa
U HApyLICHWs, HAMETUM, KpPOME YK€ IIPOWJIEHHBIX CTBOJA, ILITpEKa U TPEX IOAXOIHBIX
kBepuwiaroB (NeNe 1, 2 u 3), mpoekTHbBIE BEIPaOOTKH SKCIUTYyaTallUOHHON Pa3BEeIKH - TIOIXOAHBIC
kBepuiar NeNe 4, 5, 6, 7 u 8.

W3 mocTpoeHHBIX pa3pe3oB BHUJHO, YTO Ha MIAXTHOM I0JE€ C B30POCOM 3amacoB Yris
Oonbile, YeM Ha IIAXTHOM TI0J€ CO COpPOCOM, YTO MOATBEPKAAETCS HIDKEIPUBOJIMMBIMHU
pacuéramu.

1. F'eomeTpu3anus yrobHOIro MJacTa U HapymeHUs1 HA 000U X MIAXTHBIX MOJIAX.

PA3PE3bI HIAXTHOTI'O IIOJIA HEPE3 CTBOJI IIAXTHI B
MEPUIUAHAJIBHOM HAITPABJIEHUN

Macurta6 1:10000
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Puc.5. lllaxtHoe nose co copocom
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Yenoenvie obosnauenua:
s====== - [I0AXOZHbIE KBEPUIJIATH: /r\— LAXTHLIA CTBON
1,2,3 — npoiinenunie;
4,5,6,7,8 — npoexTHpyeMsIe, h — BepTHKaNBHAK AMIUIHTYA CMELEHHS
\\\ ~ paspHIBHOE HapylIeHHe
400 — FOPM3OHT
8 —WTpeK
Puc.6. IllaxTHOe none ¢ B30pocoM
2. IToacuyéT 3amacoB yrJis.
a)  HAWAaxmHom nose co copocom:
P1:V1'd (4 1)

rzae P; —3amachl yris Ha IEpBOM LIAXTHOM IoJie (T);

V1 - 00BEM YroJpbHOIO IJIacTa B Ipejieiax MAaXTHOTIO MOl JUIMHOW 4KM U IIMPUHOH 2 KM
),

d - 06BéMHas macca yrus (1.8 T/m).

JlnuHa yrojapHOTro IUIacTa IO MaJEHUI0 OT MOBEPXHOCTH /10 ropu3oHTa -800M, ¢ yuérom
€ro CMEILEeHHUs 110 pas3nomy, coctaBiseT 2150m (cM. pa3pes Ha puc. 5). Orcrona 06bEM mIacTa B
000UX KPBUIBSIX, TP MOIIHOCTH TIacTa 1M, COCTaBUT:

V;=4000x2150x1 =8600000m°.
P="V;-d=8600000x1,8= 15480000T.
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0)  Hawaxmuom none c 630pocom:
P,=Vd, (4.2)
rie P, - 3amacel yriist Ha BTOpoM IaXTHOM I0Ji€ (T);
3V2 - 00BbE€M YTONBHOTO TJIacTa B MpejeiaX MAaXTHOTO MO JIMHON 4 KM U MIMPUHOHN 2 KM
(v);
d - o6péMuas macca yrs (1,8 T/nm°).

JlnuHa yroipHOTO IIacTa Mo NajgeHuI0 OT MOBEPXHOCTH 110 ropu3oHTa - 800M, ¢ yuéTom
ero B3Opoca mo paziomy, coctasisier 2200m (paspes Ha puc. 6). Orcioga 00bpEéM TUIacTa B 000X
KPBUIBSIX, IPU MOUIHOCTH IJIacTa 1M, COCTaBUT:

V,=4000x2200x1 =8800000m°.

P; = V1:d=8800000x1,8= 15 840000T.

CrnenoBaTenbHO, Ha IMAXTHOM IIOJIE C B30OpPOCOM 3amacoB yriisi OoJibIlie HA pasHUILY:
A=15840000 - 15480000=360000T.

3. Pac4éT 00bEMOB IKCIUIyaTAllHOHHOM Pa3BeIKH.

ITo xaxTOMy M3 MAXTHBIX MOJEH MPOiiieH MAXTHBIA CTBOJI U MOJXOAHbIE KBEPIIUIArd Ha
TPEX BEpXHUX FOPU30HTAX, @ HA MIEPBOM U3 HUX - ILITPEK.
TIpuHEMas pa3Mepsl KBEpIUIara B IOMEPEYHOM cedeHnn 2x2 M (S-4M%), ompememim
00BEMBI TOPHBIX BBIPA0OTOK 10 cienyromen Gpopmymne: V=S-L,
rae: S - miomap KBepuuiara (M°);
L - nauHa kBe puiara (m).

a) waxmmuoe noine co copocom.
[IpoiinenHbie BBIPAOOTKH HA TOPU3OHTAX
-100M: V;=4x980=3920Mm"
-200m: V,=4x750=1000m°
300m: V=4x700=2800Mm°
Utoro: 9720m°
[IpoexTupyempie BEIpAaOOTKH Ha TOPHU30HTAX
- 400m:; V,=4x280=1120Mm"
-500M: Vs=4x0=0
-600M: Ve=4x260= 1040m>
-700Mm: V=4x530=2120m"
-800M: Vg=4x800=3200Mm"
Utoro: 7480m°

0) wwaxmmnoe none c 830pocom.
[IpoiinenHbie BBIPaOOTKH HA TOPU3OHTAX
-100Mm: V1=4x980=3920m>
-200M: V5=4x550=2200Mm"
-300Mm: Va=4x280=1120m">
Uroro: 7240m°
[IpoexTupyemple BEIPaOOTKH Ha TOPU30HTAX
- 400M: V;=4x20=80Mm"
- 500M Vs=4x250=1000m"
- 600M: Vg=4x500=2000Mm>
- 700M: V=4x740=2960Mm°
Hroro: 6040m°
Becb 00BEM KCIITyaTallMOHHOM pa3BelIKM Ha OOOMX IAXTHBIX MOJSX cocTaBuT: 13520
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He MeHee BaXHBIM SBISIETCA U JIpYTUE pa3lelibl METOJUYECKOro MocoOus, B YaCTHOCTH
paszaen mo onpoboBanuio. Kak M3BeCTHO JaHHBIE OMPOOOBAHUS IAIOT OOJIBIION Marepuai s
U3Y4EHUs W3MEHYMBOCTH OPYIEHEHHUs, H3Yy4EHUs MHOIOYHMCIIEHHBIX 3aBHCHUMOCTEH MEXIYy
pazIMYHBIMU [IOKa3aTelsIMU KadecTBa, JUId pacueTa IPOrHO3HBIX cojepxkaHuid. C 1enbio
00OCHOBaHMS TOTO WJIM MHOTO crocoba ompoOOBaHHSA, TYCTOTBI CETH MpoO, KOHTPOISA
onpoOoBaHUs B 3aJlayax MCIOJIb30BaHbl MPHUEMbl MaTeMAaTUYECKON CTaTUCTHKU. B dacTHOCTH
TaKkhe, KaK BBIYMCIIEHHUE CpEIHEro apu(pMeTH4YecKoro, AUCIEPCHUH, CPETHEKBAAPATUUECKOIO
OTKJIOHEHUs, Ko3(duumenTa Bapuanuu U Ap. OTU pacueTHbIE MOKa3aTeld HEOOXOIUMBI A
BBIYMCIICHHS] KOPPESIIUMOHHON 3aBHCUMOCTH MEXTy IBYyMs U OoJiee CydallHbIMU BETMUYMHAMU:
MEXJy COACPKAHUSIMU KOMIIOHEHTOB, 0OBEMHON Maccoll pyzbl U COJEpKaHUEM KOMIIOHEHTOB,
MEX]Ty BBIXOJIOM IIPOJYKTOB 00OTAIICHHUS M COIEPKaHuEM KOMITOHEHTOB U JIp.

Pemast 3aaun U3 JaHHOrO paszena, CTYACHThI Hay4aTcs BECTH 00pabOTKY BHYTPEHHETO
U BHEIIHEr0 KOHTPOJISI XUMHUYECKHUX aHAJIM30B, MpeACTaBsAolnme co00i HEpaBHOTOUYHBIE
U3MepeHus cilydaiiHoi BenuuuHbl. CyMEIOT YCTaHOBMTH HaJM4Me CHCTEMaTHYecKOW OImMOKH,
paccuMTaTh ypaBHEHUE IOIPABOK U MHOTOE JIPYroe.

OnmHuM U3  MIaBHBIX  (AKTOPOB, OMNPEACHAIONIMM BBIOOp CHUCTEMBI Pa3BEIKU
MECTOPOK/IEHHS, B YACTHOCTH BbIOOp IJIOTHOCTU Pa3BEJOYHOM CETH, SIBISETCS M3MEHUYHUBOCTH
T€0JIOTO-TIPOMBIIUICHHBIX 1apaMeTpOB, KOTOpas CBs3aHa C IUIOTHOCTBIO CETH HaOII0JeHUN
HEKOTOPBIM KPUTEPUEM, XapaKTEePU3YyIOLIMM JJOCTOBEPHOCTh pa3Beaku. [Ipu pemenun 3agad mno
ATOMY pa3Aeily HCIONb3YeTCs CTATUCTUYECKas MOJAENb H3MEHUMBOCcTH. OHa OCHOBaHa Ha
IPEIOI0KEHNH, UTO U3MEPEHHBIE 3HaYEHUS I€0JI0r0-IIPOMBIIUIEHHBIX TAPAMETPOB (MOLIHOCTH
MI0JIE3HOTO MCKOMAEMOro, COJAEPKaHUsI KOMIIOHEHTOB B pyAax U Jp.) SIBISIOTCS HE3aBUCUMBIMU
CIlydJalHBIMM BeJIMYMHAMH. Mepoil N3MEHUMBOCTH B JJaHHOW MoJenu sBisercd kKod(pduuueHt
Bapuanuu V 3HAYEHUH TeoJOro-NMPOMBIIUIEHHOIO MapaMeTpa, HaxOXKIEHHE KOTOpOro
IPEeIYyCMOTPEHO B psilie 3a/ad.

M3BecTHO, YTO ISl JIOKAJHM3AMK 3QJIEKEH ITOJIE3HBIX HMCKOIMAEMBIX HEOOXOIUMBI
KOHKPETHBIE PYIOKOHTponupyroume ¢GakTopsl (Mpeanocskulku). B pspe 3amau mo pasBenke
MpeaaraeTcs Ha OCHOBE 3aJJaHHBIX NMPEANOChUIOK T€OMETPU30BaTh B MPOCTPAHCTBE U3BECTHBIE
U IIpeJnojiaraeMple Tella MoJIe3HOro HCKOMAaeMOoro UM pyAoKOHTpoaupyonme ¢pakropsl. CTpos
re0JIOTUYECKYI0 KapTy, pa3pe3, TMICOMETPUYECKMM IUIaH MM IMPOEKIUI0 PYIHOro Tela Ha
KaKylo-1100 TIOCKOCTh, OyIyIMi CHEIUAJUCT MO YCIOBUIO 334l OJHOBPEMEHHO JOJDKEH
00OCHOBBIBATH TY WJIM HHYIO CTAJHIO I€0JIOrOpa3BelOUHbIX padOT, BBIOUPATh CUCTEMY Pa3BEIKU
pyaHbIX Ten. Bc€ 3To moTpedyeTr OT CTyaeHTa HEOJHOKPATHOTO OOpaIleHHs K TEOPHUH, UTO
€CTECTBEHHO, YKPEIHT €ro 3HaHUS 110 CIEeUaIbHOCTH.

B xouTposbHY0 padoTy Ne2 BomuM 3amaud M3 paszfeia Mo reojoro-3KOHOMHYECKON
OLIEHKE MECTOPOKICHHH IMOJIE3HOTO ncKonaeMoro. CTyneHTaM moTpedyercst y)ke 3HaHHE TaKuX
TEPMUHOB (M HE TOJIHKO TEPMHUHOB), KaK KOHIUIMH, KAlUTaJbHbIC BIOXKEHHUS, MOIIHOCTb
TOPHOPYAHOTO TPEHNPHUATUS ¥ JPYyrHe IOKa3aTeJIM SKOHOMHYECKOH 3(PQPEeKTHBHOCTH
SKCILTyaTallid MECTOPOXKICHUS.

Bce HeoOxomammbie KpaTKHE TEOPETUYECKHUE CBEIACHHS CTYACHTHI CMOTYT TIOJYYHTh,
BOCIIOJIH30BABIIMCH YU€OHO-METOUYECKUM IMOCOOMEM, KOTOpOoe pa3padaThiBalioch aBTOPOM B
dbopMe 3aauHUKa-NPAKTUKyMa CIEIHANIbHO JUISl ABYX TUCHUIIINH «MecTOpoKIeHUS MOJIE3HBIX
ucKomaeMbix» U «PymnHuuHas reomorus». Kaxaeii pasgen yueOHO-METOAMYECKOro MOCOOHs
MpelBapsIOT KpaTKUe CBEICHUS U3 TEOPETHUECKOro Kypca M MPUBOIATCS MPUMEPHI pelIieHUs
TUMUYHBIX 3a/1a4.

IIppumep BBINOJHEHUS] KOHTPOJIBHOH padoTsl u3 pasgena mno «Ileosoro-
NPOMBIIIJICHHON OLlEeHKE MeCTOPOK/1e HUSI».

Kak mnpaBuio, reonoro-mpoMblllieHHAs OIIEHKAa PYIHOTO OOBEKTa MPOBOAMUTCS IO
pe3ynbTaTam ero JaeTaibHou pa3Benku. [1o e€ 3aBepiieHnn T0KHBI OBITH OTIPEICTICHBI:
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1) KOJMuYEecTBO 3amacoB IOJIE3HOIO MCKOIMAeMOro (yCTaHaBIMBAETCA INPU HU3YYEHUU
¢GopMBI, yCIOBHU 3ajJeraHusi W Pa3MEpPOB TEN IOJIE3HBIX HMCKOMAEMBIX MYTEM IOCTPOCH s
CUCTEMBbI F€0JI0IMYECKHUX PAa3pe30B);

2) KayecTBO IIOJIE3HOIO MCKONAEMOr0 M KOJMYECTBO IIOJE3HBIX (OCHOBHOIO U
COITYTCTBYIOIIM X) KOMIIOHEHTOB (BBISBIISIIOTCS OIPOOOBAHUEM );

3) TeXHOJOTMYECKHE CBOWCTBAa IIOJIE3HOTO HCKOIMAEMOro, T.€. BO3MOXXHOCTb U
palMOHATBHOCTh HM3BJICUEHUS BCEX IMOJE3HBIX KOMIIOHEHTOB WM IepepadOTKH IOJE3HOTO
UCKOMAeMoro  Juisl  JajbHEWINEro  HUCIHOJb30BaHHUA B  COOTBETCTBYIOIIMX  OTPACiAX
IIPOMBIIUIEHHOCTH (YCTaHABIMBAIOTCS B X0/1€ TEXHOJIOTMYECKOTO OIIPOOOBaHNUA);

4) TOPHOTEXHHYECKHE YCJIOBUS pa3pabOTKM MECTOPOXKAEHHUs (BBLCHSETCA 110
pe3yapTaTaM TUAPOTe0IOTHYECKUX U MHKEHEPHO-T€0JIOTHYECKUX MCCIEIOBAHUMN, a TaKkKe MPU
U3y4eHHUH MTPOCTPAHCTBEHHO-MOP(OIOTNYECKUX 0COOEHHOCTEN TE MOJIE3HOTO HCKOIaeMOro);

5) ’KOHOMHKO-TeoTrpaduuecKre ycIoBUSI pallOHa MECTOPOKICHUS — KIUMar, peibed
MECTHOCTH, SHEPIeTUUECKHE PECYPChl, TPAHCIIOPTHBIE YCIOBHUS, 00ECIEUYEHHOCTh TOIIMBOM U
MECTHBIMH CTPOUTEJIbHBIMM MarepuaiaMu, TPYIOBbIE PECYpChl, IKOHOMHYECKUH Npoduib
pailoHa U Ap. (OLEHMBAIOTCS HAa OCHOBAHMM H3YYEHMsI COOTBETCTBYIOIIMX YCIOBUH B NEPUOJ
MIPOBEICHUS PA3BEIKH ).

OxoHUYaTenpHasl OLIEHKA MECTOPOXKIEHUS NPOBOJUTCS IIOCJIE 3aBEPIICHUS Ppa3BEIKH,
TOYHEE, [10CJIE MOCYETa 3aacOB U YTBEP)KICHHSI IPOMBIITICHHBIX KOHAULIUN, TaK KaK INIABHBIM
KPUTEPUEM IPOMBIIUIEHHON 3HAYMMOCTH MECTOPOXKAEHUS, OCHOBOM pacuyeToB €ro IEHHOCTH
ABJISIIOTCS  3aIlachl IOJIE3HOIO MCKOMAeMOro M TIOJE3HbIX KOMIIOHEHTOB. IlpuyeM, BakHO
OIIPEJIENINTh HE TOJBKO KOJIMYECTBO 3a11aCOB MUHEPAJIIBHOTO CBIPbsI, HO U UX JOCTOBEPHOCTH, T.€.
Ba)XHO, 4TOOBI 3TH 3amachl OKa3ajuCh NMPH OTPAOOTKE B TOM MeECTe, UMEIU TO KayecTBO M Te
0C00EHHOCTH, KOTOpBIE OBLIH YCTAaHOBJICHBI B IIpOIlecce MoicyeTa 3anacoB. Ha ocHoBe mojcyera
3aMacoB OLIEHMBAIOTCS TO/0Bas MPOU3BOAUTENBHOCTh T'OPHOAOOBIBAIOILETO MPEANPUATHS,
BBIIIYCK TOBAapHOW HPOAYKUMUU (pyAbl WIM KOHILIEHTPATOB), CE0ECTOMMOCTb, PEHTAOEIBHOCTH
pa3pabOTKU MECTOPOXKICHUS C Y4ETOM MEPOIpPUATHI MO COXPaHEHUIO OKpYXKAroIled Cpeibl.
[Ipy 5>TOM oOlLlEHOYHBIE T[IOKAa3aTed MOIYT pACCUMTHIBATBCS HE TOJIBKO JUISI BCETrO
MECTOPOKIEHUS, HO U ISl OTAEIIBHBIX €0 y4aCTKOB.

3aoanue.

Mecrtopoxaenne amatuta Koamma (XuOWHBI) TpeACTaBICHO TOJNIICH amaTHT-
He(eIMHOBBIX MOPOJ, 3aJleralonmMX cpeau ypTuToB. OO0IAs MOUHOCTD TOJIIM KOJIEOJIETCS OT
100 no 300 M u B cpeanem pasna 200 M. [lagenue pyaHoro tena Ha ceBep-ceBepo-3aman 30—
40°.

Cpenu npoayKTUBHOM TOJIM BBIENAIOTCS TPU IUIacTa pAaoBbIX pya (coaepxanue P,Os
oomee 12%), HMEIONMX CPEIHIOI MOIIHOCTH, COOTBeTCTBeHHO 27, 32 m 40 M. Mexnay
IJIACTaMU PSIOBBIX PYII PACIIONAraloTCs MaCCUBHBIC HEPAaBHOMEPHO3EPHUCTBIE YPTUTHI, CPETHSIS
MOIIHOCTh KOTOPBIX MEXJY MEPBBIM M BTOPHIM PYIHBIMU TellaMH cocTaBisieT 60 M, a Mexay
BTOPHIM U TpeThUM — 40 M. [lepexoapl Mex Iy pyAHBIMH TUTACTAMA M YPTHTAMH ITOCTETICHHBIC.
B xoHTakTe ¢ pymIHBIMH TelaMHU, a MHOT/IAa B HEKOTOPOM YIAJICHHH OT HUX YPTUTHI COIAEpPIKAT
PaBHOMEPHYIO BKpAIUICHHOCTh amaThTa ¥ IMPOCJION amaTUTOBBIX pyla. Cpeam ypTUTOB
BBIJICNIAIOTCS TUTacTOOOpa3Hble Tena 3abamaHcoBbIX OenHbix (comepxkanue P,0s5 8—12%) u
yoorux pyn (cogepxanue P,0s 4—8%). Obmas mommHocTh 6enHbIX pya 12 M yborux 30 wm.
[loncunTanHbple 3amachkl AamaTUTOBBIX PYA HAa MECTOPOXKICHUHU 3aBUCSAT OT OOpPTOBOTO
conepxanust P,Os B pyae v cOCTaBISAIOT (CM. HIXKE Tabuiy 1).
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Ta6auua 1

-| 3411 ITycreie mopo-
BoproBoe copep- Cpennce COACP-| 3arackl PYABI, %
xame P,0;, % 'Ka““?%pzos' MJH. T nbg:}{g,}’%zml
12 17,1 128 58
8 15,6 153 48
4 12,5 219 36

PazyboxkuBanue pymbl 5%. OOoramierre MeTogoM (IoTamuyd TO3BOJSET TMOTYIHUTh
KOHIIeHTpaT ¢ coaepxkanueMm P,0s5 39,4% npu wusBneuenun P,0s5 93,5% HesaBucumo oOT
coaepxanus P,Os B ucxoanoit pyne. Cebecroumocts oboramerust 1 T pyapl TakKe HE 3aBUCUT
ot coaepxkanus P,Os u cocrasnser 1,32 pyo.

TexHUKO-IKOHOMUYECKUE JaHHBIC SKCIUTyaTallud MECTOPOXKICHUS ITPUBEICHBI B TA0I. 2.

Ta6auuma 2

OTKpBITHIE PaGOTHI Ilop3emuble paboThl
Boprosoe coznep- VaeabH e KarH- ViaeabHble Kanu-
Kanue P,Oy, Ce6ecToMMOCTb Tal.IHbele satpaTpl | C€OECTOMMOCTH TaJbHbIE 3aTPAThl
% no6uiud 1 T pyasl, Ha 1 T pyasl, no6biud 1 T pyasl, Ha 1 T pyabl,

pyob. pY6. pyoé. py6.

12 2,30 5,46 2,00 6,11

8 2,11 5,46 1,90 6,21

4 1,86 5,46 1,74 6,21

OnToBas 1eHa 1 T amaTUTOBOrO KOHIIEHTpata 12,5 py6. 'ogoBoit 00beM KOHIIEHTpaTa,
KaK H 3amachl pydbl, 3aBUCUT OT OOPTOBOTO COJEP>KAaHUS U COCTABISIET COOTBETCTBEHHO: |
Bapuant 2,36, Il BapuanTt 2,65 u ||| Bapuant 2,75 MIIH. T.

Xo0 pewenus
1. CebecTonMOCTh 1T aaTUTOBOTO KOHIIEHTPATa PaCCUUTHIBAEM 110 (hOpMYIIC:

Q=(Qut Qo) G, (4.3)

rae Q, — cebecToumocTh A00BIUM 1T py/bL;
Q, — cebecronmocTtb oborameHus (mepeaena) 1T pynsr;
g — pacxoj py/bl B TOHHAaX Ha MOJy4YeHUe 1T KOHEUHOTO MPOAYKTa (KOHIICHTPATA).
Pacxox pynbl HaxoauTcst U3 GOPMYIIBL:

q=Cx /(CyKi'K,)
C — conepxanne P,Os5 B KOHIIEHTpaTE,
C, — cpennee conepxanue P,Os B pyne,
K, — xoappunment uzsneuenus P,Os mpu oborareHun,
K, — ko3 duimenT pasyboxuBanus pybl.
ConeprxaHue MOJIE3HOTO KOMIIOHEHTA B py/ie IPUHUMACTCS 110 IaHHBIM Pa3BEI0YHbIX
paboT, coaepKaHue MOJIE3HOr0 KOMITOHEHTa B KOHIIEHTpare M Kod()(PHUIMEHT U3BJICUYCHUS — 110
JTAHHBIM TEXHOJIOTHYECKHUX UCIBITAHUN, KO3IPPUIIMEHT Pa3yO00KUBaHUs — 110 IAHHBIM IPOOHOU
AKCIUTyaTaIuy JIM0O 110 aHAJIOTHH.

(4.4)
rue:
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bopm

—
8]

12

2. PeHTabenbHOCTD N0 KOHIEHTPATY

rae

6opm

12
8

4
6opm

3. 'onoBast npuOBLIL IO KOHIEHTPATY :

rae Ax - rogoBoe MpOM3BOACTBO KOHILIEHTpATA.

6opm

12
8
4

omkpeiman 0obsiua

_ 39.40 .

T 171%0935%0095 "~

_ 3940
1 156%0935¢095

_ 3940
1 125%0935%095

28 1

=355r

Oy =(2.11+ 1.32) + 2.84 = 9.74 py6/T

Ok =(1.86+ 1.32) + 3.55 = 11.29 py6/t

noozemMuan 0obsiua

.- 39.40 5591
17.1¥0.935%0.95

- 39.40 pEar
15.6%0.935%0.95

_ 3940
I 125%0935+095

=355

Ora2=(2.00 + 1.32) + 2.59 = 8.60 pyb/T
Ok =(1.90+ 1.32) « 2.84 =9.14 pyb/1
Or@y=(1.74 + 1.32) + 3.55 = 10.86 pyb/T

1705,,,=17k -Pk,

Il = L]} - Q¢ - npubbuib oT 1 T KOHIEHTpATA,
Py = Pp/q - obuiee KOJIMYECTBO KOHLEHTPATA OT pa3paboTKH MECTOPOIKAEHHS.

omxpstman dobviua

Hk(12)= 12.5-938=3.12 pyﬁ/'r
Iy (s)=12.5-9.74 = 2.76 py6/1
ey =12.5-11.29 = 1.21 pyb/T

Pk(|2)= 128 /2.59 =49.42 MnH.T.
Pk(s) =153/2.84 =53.87 MIIH.T.
Piay=219/3.55=61.69 Mam.T.

”0614 a2=3. 12+49.42 =154.19 MJIHPYG
Hoﬁu, O 2.76 + 53.87 = 148.68 MJl’H.pyﬁ.

1705,4 @)= 1.21 «61.69 = 74.64 M.T!H.pYG.

omkpsiman oobsiua

Hzx(12)=3. 12+4236=17.36 MJIH.pyﬁ.
Hzx(a) =2.76+2.65=1731 M.rm.pyﬁ,
Hzx(4) =121+275=3.33 M.rm.pyﬁ.

noovemuan oobsiua

Hk(12)= 12.5 -8.60=3.90 py6/'l‘
”k(s) =12.5-9.14=336 py6/'r
Hk(q =12.5-10.86=1.64 py6/T

Pk(lz)= 128 /2.59 = 49.42 man.T.
Prgy=153/2.84 = 53.87 Mnu.T.
Pr4y=219/3.55=61.69 mnu.T.

Hm(12)=3.90 «49.42 =192.74 Mm-x.py6.
oy (8)=3.36 + 53.87 = 181 M. py6.
Hog,q“) =1.64+61.69=101.17 MJIH.pyﬁ.

Iy = Iy s Ay,

noovemunan dobviya

Hex(|2)=3.90 +236=920 MJIH.py6.
I (8y=3.36 + 2.65 = 8.90 mnH.pyb.
ITx4)=1.64 +2.75 =451 mnu.pyb.

(4.5)

(4.6)
4.7

(4.8)



1, *I(l+r)" -1|

4. O6mas npubbine OT pa3paboTKH MECTO EHHS ; o6y = - , (4.9
r(1+r)
rae r — DOPOUeHTHAY CTARKA (UCKOWT), MouHuMaeM 6 %,
n= 1 - CPOK 3KCIUTyaTallHA MECTOPOXICHHUS. (4.10)
«*q
Gopm omKpsiman 0obsiua nodzemnan 0obsiua
12 n=128/236+259=21rox n=128/236+2.59=21rox
8 n=153/2.65+284=20 ner n=153/2.65+2.84 =20 ner
4 n=219/275+3.55=22rona n=219/275+3.55=22rona
bopm J( ] k .
7.36* [(1+0.06)" -1 9.20*|(1+0.06)" -1
12 Hoppy = = 86.59 MitH.py6. o6y, = =108.24 mutH.py6
% 0.06% (1+0.06)" 0,06 % (1+0.06)"
20 20
. - 8.90 . -
=731 [(1+0 06) = 1]= 83.76 mMun.py6. osy = 20 [(I +0 06) = 1 101.98 MiH.py6
0.06 * 1+ 0.06) 0.06* (1+0.06)
22 2
4 1. 333 [0+ 0.06) - 1)_ 4008 ampy6, [y = 51° [a+0.06) - 1) P
0.06 *(1+0.06) 0.06* (1 +0.06)

5. Hawbojee ONTHMAJbHBIA BapHaHT OoOpTOBOro cojepXkaHus P,0< B pyae OLEHHM [0
NpHBEAEHHBIM 3aTpaTaM Ha | T koHUeHTpaTa (pyb):

3mp =0k + E = Ko, (4.11)
rae  E — HOpMATHBHBIH koad)dmunem' npusenerua (npumem E = 0,15);
Kyox = Kyop + q — ynenbHbie 3aTpaThl Ha 1 T koHIeHTpara (py6), (4.12)
K 9p— ynenbHBle KaMTalbHbIE 3aTpaThl Ha 1T pyas! (py6).
bopm omKpwiman dobsiua nodvemuan dobsiva
12 Kyoe=5.46+2.59 = 14.14 pyb/r Kyor=6.11+2.59 = 15.82 py6/r
8 Kyox =546+ 2.84 = 15.51 pyb/r Kyox =6.21 + 2.84 = 17.64 pyb/T
4 Kyox = 5.46 + 3.55 = 19.38 pyb/r Kyoxr = 6.21 + 3.55 = 22.05 py6/T
bopm
12 3, =938+0.15. 14.14 = 11.50 py6/T 3. =8.60 +0.15+ 15.82 = 10.97 py6/r
3., =9.74+0.154 15.51 = 12.07 pyb/T 3, =9.14+0.15+ 17.64 =11.79 pyb/r
4 3, =11.29+0.15+ 19.38 = 14.20 py6/T 3 = 10.86 +0.15+ 22.05 = 12.52 py6/t

Kak mnoxa3bIBaroT pacueTbl, MPUBEACHHBIE 3aTpaThl Ha 1 T KOHIEHTpaTa HIXKE €ro
oTryckHOM 1eHsl (12.5 py0/T) Tonbko [uis BapuaHTOB OopToBOro coxaepxkanus 12 u 8 %.
CpaBHeHHME peHTAa0ETbHOCTH, OOIEe W TOAOBOM NPHOBUIM, CEOECTOMMOCTH ITOKAa3bIBACT
HECKOJIBKO JIy4IIHe MmoKasarenu i 6opra 12%. Tem He MeHee, ydUThIBas OJIM3KUE MTOKA3aTENN
paspabotku 1o 6opty 8%, a Takke TpeOOBaHUE KaK MOXXKHO 0oJjiee MOJIHONW OTpabOTKH 3aIacos,
1es1eco00pa3Ho IS MOJICYETa 3alacoB M pa3padOTKH MECTOPOKIACHHUS MPUMEHHTH OOPTOBOE
conepxxanue 8%.
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5.4 llpumepHasi TeMATHKA JI0KJIAJT0B

1. Cranguu pynoobpazoBaHusi.

2. 'eonoruyeckue ycinoBusi 00pa3oBaHUs MECTOPOXKICHUN MOJIE3HBIX UCKOITAEMBbIX.
3. MecTopoxaeHus miaThopm.

4. MecTOpOXKIeHUS OKEAHOB.

5. OcTaToyHbIE MECTOPOXKIACHHS CUITMKATHBIX HUKENEBBIX pya KyOsl.

6. IHpunpTpalinoHHbIe MECTOPOKACHUS YPAHOBBIX PY/I.

7. MeTamop¢oreHHbIe MECTOPOKIACHHUS.

8. ITone3Hble nCKONaeMble U TEKTOHUKA JTUTOCPEPHBIX TUINT.

9. [None3nble uckomaembie MypMaHCKON 00IacTH.

5.5 TemsI pedepatoB

1. Mopdomorus Ten mojie3HbIX HCKOMAeMBbIX.

2. IlpoucxoxeHre KapOOHATUTOBBIX MECTOPOXKACHHIH.

3. Tunbl nerMaTUTOBBIX MECTOPOKICHUH.

4. AnpOUTUT-Tpei3eHOBBIE MECTOPOXKICHUSI.

5. I'eonorust u MuHeparenusi MUpOBOTo OKeaHa.

6. ' 1y0OoKOBO/IHBIE TAHBI YEPHBIX KYPUJIIBIIMKOB.

7. 'mapoTrepMainbpHble M3MEHEHNS BMEIAIOIM X TOPOJ U OPYICHEHUE.

8. AktyanpHOCTB Mpo0IeMbl He(hTera3onouckoBbIXx padboT Ha Poccuiickom Cesepe.
9. O BO3MOXKHOCTH CYIIECTBEHHOTO CHUKEHHS PACXOJIOB MO TPAHCHOPTUPOBKE YIIIEBOJIOPOIOB
Ha Poccuiickom Cesepe.

10. Heprera3oHOCHOCTH «HECOCTOSBIIMXCSI OKEAHOB).

11. PocchimHbie MECTOPOXKICHHUS.

12. Ocob6eHHOCTH 0CaI0UHBIX MECTOPOXKACHHUN U TIPEAMNOCHUTKHA UX 00pa30BaHUsI.

5.6 IIpuMepHbIe TeMbI Npe3e HTauM i

JIist BBICTYIUJICHUS ¢ JOKJIAJaMyd Ha HAyYHO-NPAKTUYCCKUX KOH(EpEeHIHIX, CTYACHTHI 3a
BpeMsl y4eObl JOJDKHBI NMPUOOPECTH OMpENEICHHbIM HaBbIK M OMBIT MOJATOTOBKH JOKJAIOB C
npe3eHtaurei. Huke npennaraercst MpuMEPHbIN IEPEYEHb TEM JTOKJIAJIOB C IMPE3EHTALMEH.

1. 'enetnueckue yciaoBusi 00pa30BaHMS MECTOPOXKICHHH MOJIE3HBIX UCKOMTAEMBIX, UX CBSI3b C
TEOJIOTUUYECKUMH (DOPMAITUSAMH U CTPYKTYPAMH.

2. I'maBHBIC THIIBI PYAHBIX TOJIE3HBIX HCKOIMAEMBIX; T'€O0JIOTHYECKHE CTPYKTYPHI PYIHBIX
MoJIEl U MECTOPOKJIEHUH, METOAbl MX MCCIENOBAaHUS; T€OJJMHAMUYECKUE U CTPYKTYPHO-
nerporpaduueckue GakTopbl, KOHTPOIUPYIOIIHE 00pa30BaHNE PYIHBIX MECTOPOXKICHUH.

3. IlpuHUMOBI TPOTHO3HO-METAUIOTEHUYECKOTO pPallOHUPOBAHUS; MeETaJUIOreHUYecKas
MepUOIn3als UCTOPUHU 3EMJIH.

4. CraauifHOCTh pa3BEIOYHBIX Pa0OT; TEOJOTHYECKHE MPEANOCHUIKH MOWCKOB MOJE3HBIX
HCKOIIAEMBIX.

5. Pa3zBeaka MECTOPOXKACHUH TOJE3HBIX UCKOIMTAEMBIX. METO/IBI U CUCTEMBI Pa3BEAKH.

6. OnpoOoBaHNE U OKOHTYPHBAHHUE TEJ IMOJIE3HBIX HCKOTAaEMBbIX.

7. l'eonoro-mpoMbllUIEHHAs OLEHKAa MecropoxaeHui. [loHaTtne O  KOHIULIMSAX.
[ToAroTOBIEHHOCTh MECTOPOXKICHUH TSl IIPOMBIIIICHHOTO OCBOCHHUSI.

8. IMoacuét 3anmacoB. OCHOBHEIE CITOCOOBI ITOICYETA 3aI1ACOB.

5.7 Bonpocsl k 3a4eTty

1. UcTopus pa3BuTus y4eHHS O PyIHBIX MECTOPOKICHUSX.
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2. Yro Ttakoe mosiesHoe uckomaemoe? OrmpeeneHrue MOHATUS «PYyHda», «MECTOPOKICHHUEY.
['maBHelinme rpynmnel MOJIE3HBIX UCKOMAaeMbIX. [I[pOMBINTIEHHBIE KOHAULIMY U 3aM1achl MOJIE3HBIX
uckonaeMblx. OCHOBHBIE CITOCOOBI ITO/ICUYETA 3aI1ACOB.

3. OnpeneneHue MOHATHN MTPOBHUHIINS, 001aCTh, 0aCCEHHBI TTOJIE3HBIX

HCKOMAaeMbIX; pyJAHas TOUKa, pyJONPOsBIECHUE, PYAHOE TEJO (3aJI€XKhb), pyJIHOE

oJie, pyJiHasi 30Ha ¥ pyJaHasi IPOBUHIHU L.

4. MetaioreHusi, Kak OTpacib reojJornyeckux 3HaHui. OOIas, pernoHaibHas U crelyaibHas
METaJUIOT€HHUsI, METAJUVIOTeHUs PYIHBIX pailoHOB. UTO Takoe METaUIOTeHHMYECKUH TOsC U
MeTaJUIOr€HUYeCKask IPOBUHIIMSA?

5. Mopdosnorust Ten mojae3HbIX UCKOMaeMbIX. YTO Takoe MITOK, THE3/0, IITOKBEPK, IJIacT, JKuia,
pyaHbIA cTon0, mnTa? PasHOBHAHOCTH KT, DJIEMEHTHI 3aJIeTaHusl PYAHBIX Tel (MPOCTHUpAHUE,
najieHue, CKJIOHEHHWE, UIMHA M MOINHOCTh). Dopma pYAHBIX 3ajekeil TBEPIBIX, KUIKUX U
ra3000pa3HBIX MOJIE3HBIX HCKOMAEMBIX.

6. MuHepanbHBI U XUMUYECKUI COCTaB TeJ MOJEe3HBIX UCKOMaeMbIX. PyiHbIe u

HepyZIHble MUHEpaJbl. B uéM cocTOUT pa3nuyue runoreHHbIX U TUIIEPreHHbIX

MHUHEpanoB. MOHOMHMHEpAJIbHbBIE U KOMIUIEKCHBIE Pybl. [ TaBHEN IIIME TUIIBI PYA.

Cocras yriuei u HepTH.

7. TekcTypsl M CTPYKTYPbl MUHEPAJILHOTO BellecTBa. OnpeesieHns U pa3sHOBUIHOCTH TEKCTYP U
CTPYKTYp PYZ.

8. Cranguu pynooOpazoBanus. Kpurepuu nms BeiaeneHus craauid. Yto takoe

reHepanus u napareresuc? Crnocoobl 300pakeHus YBOIIOLUHU MpoIecca
MHUHepanoo0pa3oBaHus.

9. I'eonoruueckue yciaoBus 00Opa30BaHMs MECTOPOKICHUI MOJE3HBIX UCKOMaeMblX. OCHOBHBIE
croco0bl 00pa30BaHMs PYAHBIX KOMIIOHEHTOB.

10. Knaccudukanms pyaasix mectopoxxaenuit no [1.Hurrmu.

11. Knaccudukauus pyassix mectopoxxaenuit o I'.IlIuelnepxény.

12. Knaccudukanms pyaHsiX MecTopoxaeHuit o B.JIunarpeny.

13. Kitaccudukarms MecTopoxaeHUM oJe3HbIX uckonaeMbix o [1.M.TatapuHoBy.

14. CBosiHas reHeTHYECKas KJIacCU(UKALNSA MECTOPOXKICHUN MOJIE3HBIX

nckomnaembix 1o B.1.CmupHOBY.

15. Cepun MecTOpOXKAECHUH MOJIE3HBIX HCKONTaeMbIX. DopManiy ropHbIX IOPOJ U

MOJIE3HBIX UCKONaeMbIX. B 4éM paznuyne Mex 1y CHHT€HETUYHBIMU U

ANUTCHETUYHBIMH 3aJ1€5KaMH T10JIE3HBIX HCKOIIAaEMBbIX.

16. MecTtopox1eHHs TeOCUHKINHAIEH. PaHHsIs, cpeiHssa U MO3IHSISI CTaIUM T'€OCUHKIMHAIBHOTO
pa3BUTHSL.

17. ®opmanuu TOPHBIX MOPOJ U THIOMOP(HBIE MECTOPOXKICHUS paHHEH, CpelHEeH W TO3THEH
CTaJNH r€OCUHKJIMHAIBHOTO Pa3BUTHS.

18. Mecroposxaenus miardopm. Bocemb apeBHUX M1aThoOpM U TpU KOMILIEKCA TOPOJ (IPYCOB),
claralonmx Kaxmaylo riardgopmy. @opmanuu miaTGOpMEHHBIX YEXJIOB U CBSI3aHHBIE C HUMHU
MecTOpOoXxieHHs. M3BepKeHHbIe MOpo Ikl INTaT(HOPMEHHOI0 3Tana pa3BUTHS.

19. TlocnenoBaTrenbHOCTh T'€OCUHKIMHAIBHBIX M IJIAT(GOPMEHHBIX MporieccoB. COOTHOIEHUS
TE€OCHHKJIMHAIBHBIX U TUIATQOPMEHHBIX D3TAlOB METAJIOTEHHUYECKHX IIUKIOB IO JI0Xam
(Tabnuia).

20. MecTtopoxaeHus okeaHoB. ['1aBHelIIMe TEKTOHUYECKUE JIEMEHThI OK€aHOB. MeTaiiorenus
OKEaHOB.

21. JInuTensHOCTh U IIyOnHA (POPMHUPOBAHUS MECTOPOXKICHUN MOJIE3HBIX UCKOMaeMbIX. YeThIpe
[IIyOMHHBIE 30HBI B 3aBUCUMOCTHU OT YPOBHS (POPMUPOBAHUS MECTOPOKICHHUH.

22. VIcTOYHUKY MHHEPAJIBHOTO BEIIECTBA U CIIOCOOBI €T0 OTIIOKEHUSI.

23. Dx3oreHHble MectopoxaeHusa. Kopa BeiBeTpuBaHusa. Tumnbsl kop U nouB. COBpEeMEHHBIE U
JPEBHUE KOPBI BBIBETPUBAHUS U IPUYPOUEHHBIE K HUM T0JIE3HbIE HCKOIaeMble.

24. ®u3UKO-XMMHUYECKHE YCIOBHsI 00pa30BaHUsl MECTOPOXKICHUN B KOpax

BbIBeTpUBaHUsl. OCHOBHBIE ar€HThl BEIBETPUBAHUS TOPHBIX ITOPOJ.

25. Pa3noxeHne KOpeHHBIX IOPOJ] B KOPE BbIBETpUBAaHUS. OCHOBHBIE pEaKLIUU
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(okucneHue, ruapaTalus, THAPOIIN3, TUAIU3), CTATUHHOCTD U CKOPOCTh

paznoxxeHus. JUMTeNnbHOCTh (HOPMHUPOBAHHUSL.

26. Octato4yHble MECTOPOXKACHUI. MeCTOPOKICHNS CUIIMKATHBIX HUKEJIEBBIX Py (Ha mpumepe
HUKeseBbIX MecTopoxkaeHuil KyObr). Cxema mnpeoOpa3oBaHUsl BEUIECTBA CEPIEHTHHUTOB B
IIPOLIECCE BBIBETPUBAHUS.

27. OcTaTouyHble MECTOPOXKIEHUS OypbIX JKENEe3HSIKOB (Ha mpumepe MajaKUHCKOTro
Mectoposxienusi, CeBepHblii KaBkas), Marue3ura u TajabKa.

28. OcTaTo4YHBIC MECTOPOXK/ICHUS MapraHiia (Ha mpuMepe Y MKaTHIHCKOTO XKeIe30-
MapraHiieBoro mectopoxaenus, Llentpansasiit Kazaxcran), 6apura, anatura,

30J10Ta, CBUHIIA, 0JI0Ba, PEIKUX 3€MeIb, TAHTAJIA U HUOOHUSL.

29. OcTaTo4YHbBIE MECTOPOKICHUSI OOKCUTOB (HA IMpUMeEpe MECTOpOXAeHHH NHanu,

mraThl bomOeit u Manxes [Ipanenn) u KaoauHOB.

30. UHWIBTpaIIMOHHBIE MECTOPOXKIACHUS (Ha IPUMEPE MECTOPOKICHUIA ypaHa).

31. Poccrimnbie MmecTopoxaeHus. O6mme cBenenus. ['eonornueckue ycaoBus

o0pa30BaHMs pOCCHITIEH.

32. Ocanounsle MecTopoxaeHus. Odume ceeaeHus. MexaHnueckoe, XaMU4ecKoe

(xemoreHHo€) U OMOXMMHUYECKOE OCAJKOHAKOIIEHUE (CEAUMEHTAals) Ha THE

Pa3IMYHbBIX BO1I0EMOB. DUZHKO-XUMUYECKHUE U T€OJIOTUUECKUE YCIOBUS

00pa30BaHMs 0CATOYHBIX MECTOPOKICHUH.

33. BynkaHOr€HHO-0CaJJOYHbIE MECTOPOXKIeHH. [ eoornyeckue ycnoBus

00pa30BaHMs TUAPOTEPMATIbHO-0CA0YHBIX PY/ YEPHBIX U IIBETHBIX METAJLIOB.

34. DuporenHpie MecTopoxaeHus. O0mmas cxema GoOpMHUPOBAHUS MECTOPOKICHHUM, 3aJIETAOIIIX
HEMOCPEJCTBEHHO B MAarMaTH4eCcKUX IMOpoJax: JHMKBAIlMOHHBIC, paHHEMarMaruyeckue Hu
NO3JHEMAarMaTU4eCcKhue MECTOpOXKAeHUs. DPUSUKO-XMMUYECKME M TEOJOTMYECKHE YCIOBHS
o0Opa3oBaHUsI.

35. MecTopokIeHHsI TECHO aCCOIIMUPOBAHHBIE C MarMaru3MoM. [lerMaTuToBBIC
MecTopoxaeHusl. OCHOBHBIE TUIIOTE3bI X 00pa30BaHUS.

36. Kap6onatutoBsie MecTopokaeHus. O0mme ceaeHuss. PU3NKO-XUMHUUECKUE 1
T€0JIOTUYECKUE YCTIOBUSI 00Opa30BaHMUSL.

37. CxapHoBble MecTopokaenus. Ooume cBeaeHus. [lone3npie nckomnaeMple ckapHOB. PUBHKO-
XUMUYECKHE U T€0JIOTHYECKHEe 00pa30BaHusI.

38. ATbOUTHTOBBIE U TPEH3EHOBBIC MECTOPOXKAeHUS. OOIME CBEICHUS 1

re0JOrM4YeCcKue YCI0BUS 00pa30BaHMUsL.

39. 'mapoTepmanbHble (TOCTMAarMaTHIeCKue) MecToposkieHus. O01me cBeieHus.
[ImyroHOr€HHbIE U aMarMaTOT€HHbIE TUAPOTEPMATIbHBIE MECTOPOKICHHUSL.

40. Komuenanasie MecTopokienus. Oomnme cBeneHus. DU3NKO-XUMUUYECKUE

ycioBus oopa3zoBanusl. [lonpasaenenne KoaueJaHHBIX MECTOPOXKICHH .

41. Metamopdorennble MecTopoxaeHus. OOmme cBefieHus. PernonanbsHo-
MeTamMop(r30BaHHBIE, KOHTAKTOBO-METaMOp(HU30BaHHBIE M METAMOP(PUUICCKUES
MECTOPOKICHUSI.
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TEXHOJIOI'MYECKAS KAPTA JTUCHUILIJINHBI

OCHOBHAS OBPA3OBATEJIBHAS ITIPOT'PAMMA
21.05.04 T'opnoe aeno

Cneunamm3anus Ne3 OTKpbITbie FTOPHbIe PaG0ThI
(xoJ1, HarpaBIlieHUE, HATIPABICHHOCTS, (TIPOGHIIb))

TEXHOJIOI'MYECKAS KAPTA

Mudp muctummnast o PYII | b1.B./IB.1.1
Jucrunnmaa MecTopo:KIeHUs MOJIE3HBIX HCKOMAeMbIX
Kypce 3 | cemectp | 6
Kadenpa TOPHOTO J1eJ1a, HAYK 0 3eMJle U IPUPOI000YyCTPOiicTBA
®.1.0. npenojaBareis, 3BaHUE, JIbiTkuH Butanuii AHapeeBuY, K.I.-M.H., JO0LeHT Kadeapbl
JIOIDKHOCTD TOPHOTO JIeJia, HAYK 0 3emJjie U MPUPO1000yCTPOoiicTBa
DG Tpysoemkocts, yac/3ET | 72/2 Kon-Bo cemectpo | 1 | ®opma kontpos 3auer -/-
-HKOGLH./TeK. cem. |32/ 32 IHP/ CMOGm./TeK. cem. | -I- | -HBOGLH./TeK. cem. | -I- | CPC obuL./Tex. cem 40/40

KomneTenuun odyuaromerocs, popmupyembie B pe3yJibTaTe 0CBOe HUS U CHMIIJIUHBI:

- BIIAJICTh HaBbIKAMH aHAJIN3a TOPHO-TEOJIOTHYECKUX YCIOBUI MPH 3KCIUTyaTallMOHHOW pa3BeiKe
U J00bYEe TBEPABIX IOJIE3HBIX MCKOMAEMbIX, a TaKXe IMPHU CTPOUTEIHCTBE M IKCILTyaTalllu
no3eMHubIx 00bekToB (TTK-1);

- TOTOBHOCTb BBIIIOJHSTH KOMILJIEKCHOE 000CHOBaHUE OTKPHITHIX TopHbIX padot (IICK-3.1).

Koa ¢popmupyemoii Koanyecrso MakcumanbHoOe Cpok
KOMIEeTeHIHH Conepixanue 3aaHusl | MepONPHUAT Wil KOJHYECTBO Npeao cTaBIeHUus
0aJuI0B

Beoonwui onok

He npenycmotpeH | | | |

Ocnoenoit 610K

[K-1, TICK-3.1 [Y CTHELA 0NIpOC Ha 2 6 Bo Bpems ceccun
[MOHMMAaHUE TEPMUHOB.
IK-1, TICK-3.1 Pemenue 3amau 4 20 Bo Bpems ceccun
I1K-1, IICK-3.1 Jlokitag ¢ mpe3eHTanuen 1 5 Bo Bpems ceccuu
IK-1, TICK-3.1 Pedepar 1 5 Bo Bpems ceccun
IIK-1, TICK-3.1 KonTponbHas pabora 2 20 38 2 HEJIeH 10
CeCCHH
I1K-1, I[1CK-3.1 ['pynmoBasi TUCKyCCHsI 4 4 Bo Bpewmst ceccun
Bcero: 60
Bompoc 1 20
3aueT Borpoc 2 20 ITo pacniucanuio
Bcero: 40
Hroro: 100
Jonoanumenvuulit 610Kk
IIK-1, IICK-3.1 [ToaroroBka OMOPHOIO KOHCIEKTA 5 o COmTACOBAHMIO C
IK-1, IICK-3.1 [lonroroBka rioccapus 5 Tperonasare/ieM
Bcero 6a/510B 110 10MOJTHUTENBLHOMY 0JIOKY: 10

OueHoyHas mKajna B paMKax OanbHO-pedTHHroBoi cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 OamoB, «4» - 81-90 6amnos, «5» - 91-100 6amn0B.
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