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OIIEHOYHBIE CPEJICTBA JJI1 IPOBEJEHUS MPOMEXYTOYHOM
ATTECTAIIMA OBYYAIOIIIUXCS MO JUCHUIIVIMHE (MOAYJITO)

1. O0wue cBeaeHus

1. | Kadenpa ["opHoro nena, HayK 0 3emiie U MpUpPOA000YCTpOIiCcTBA

2. | CneuuanbHOCTh 21.05.04 T'opnHoe neno

3. | Cneunanuszanus Ne2 TTonzemHast pa3paboTKa pyIHBIX MECTOPOKACHHUH

4. | Aucrmmuuna (MOIyIb) [TpoMbIlIIEHHBIE TUITBI MECTOPOKICHUN MOJIE3HBIX HCKOMIAEMBIX
5. | ®opma oOydeHwHs 3a04Has

6. | l'ong Habopa 2014

2. Ilepeyenb KoMNeTEeHUM i

- BIQJIETh HABBIKAMH aHaJM3a TOPHO-TEOJIOTUYECKUX YCIOBHH MPH SKCILTyaTaI[MOHHON
pa3Beqike U JOOBIUE TBEP/IBIX MOJIE3HBIX UCKOMIAEMBIX, a TAK)KE TIPU CTPOUTENHCTBE U IKCILTyaTaIHH
noa3eMHbIX 00bekTOB (I1K-1);

- BJAJICHWE HABBIKAMU TE€OJIOTO-IIPOMBIIIIEHHOW OIICHKH PYIHBIX MECTOPOKICHHIMA
nose3nbix nckomaemsix (IICK-2.1).




3. Kputepuu u noka3are/iy OLeHMBAHUS KOMIETEeHIMIi HA Pa3JIMYHBIX 3Tanax ux GopMUpoBaHUs

Tan (hopMHpOBaHUA

KpI/ITepI/II/I U IOKa3aTCJIu OLCHUBaHHA KOMHETeHIII/Iﬁ

®DOpMBI KOHTP OIS

®dopmupyemas
KOMITETEHIINH (pa3/ielbl, 3HaTh! YMmers: Brnanerts: c(hOpMHUPOBaHHOCTH
TEMBI TUCITUIIIMHBI) KOMIICTCHII KOMIIETEHIMI
1. Beenenue. IIpenmer u IK-1, I[ICK-2.1 HCTOPUIO U OCHOBHBIE JTAIlbl OLICHUBATh BIUSHHUE CBOMCTB OCHOBHBIMHM METOJUKAMU VYcTHBI onpoc Ha
3a/1a4d Kypca Pa3BUTHSI TOPHOPYIHOIO TOPHBIX TOPOJ, a TAKKE OIPENENIEHUS CBOUCTB [IOHUMaHNe
npousBoacTea. Ponb COCTOSIHUSI IOPOJHOTO TOPHBIX TOPOJ, TEPMHUHOB.
POCCHICKHX 1 3apyOe:KHBIX MaccuBa Ha BBIOOP CTPOMTENIBHBIX MATEPHAJIOB U
Y4EHBIX B pa3BUTHH HAYKH O TEXHOJIOTUU U MEXaHU3aUN MIOPOJHBIX MAaCCHBOB B
MECTOPOXKJCHHSAX MOJIE3HBIX pa3paboTKN MECTOPOXKICHNH 71a00paTOPHBIX U HATYPHBIX
nckonaemsIx. OCHOBHBIE MTOJIE3HBIX UCKOMAEMBIX, YCIIOBHSIX M HaBBIKAMU
pa3zesnsl HayKy O TOJNE3HbIX MIPAKTHYECKOE 3HAUCHHE 00pabOTKH MOJTyIEeHHBIX
nckonaemsIx. OCHOBHBIE MOJIE3HBIX UCKOMAEMBIX B JKCIEPUMEHTANIBHBIX.
MIOHATHS U OIPEIEICHUSL. HApOJHOM XO34MCTBE CTpaHbl. | AAaHHBIX. ['OpHO-
Merons! u3ydeHus Brnanets KOMIBIOTEpHBIMU rpaduyeckon
MECTOP OXKICHHUI. METOJIaMH ¥ CHIOCOOBI JOKYMEHTaIUEN.
peleHys 3a1a4 FOPHOro
IIPOU3BOJCTBA.
2. KpaTtxkas ucropust y4eHus o IK-1, I[ICK-2.1 HCTOPUIO BOZHUKHOBEHUA OIPEJEIIATh HAIIPABJICHUA U COBPEMEHHBIMHY METONAMHU Pemenue 3anau
TE0JIOTUU MECTOPOXKICHHUH cepsl MPOMBIIUICHHOH cOaaHCHpPOBaHHOCTD BEIOOpA OCHOBHBIX
MOJIE3HBIX HUCKOMAEMBIX. JEATEIbHOCTU YEIOBEUYECTBA; | OTEYECTBEHHOM CTpAaTEruu B rapameTpoB (PU3MKO-
Merons! u3ydeHus paloTHI 110 N3BJICYECHHUIO U cpepe MCP. Hampasienust u XUMHYECKON I€OTEXHOIOIUH.
MECTOP OXKICHUI riepepaboTKe MMOJIE3HBIX MPHUHIUIBI TOCY1apCTBEHHON MeropaMu 1 METOAUKAMHU
nckonaemsIx. OCHOBHBIE TIONIUTHKH B cepe (PUBUKO-XMMUYECKIX
JTalbl Pa3BUTH MUHEPAJIBHO-CBIPEBOM HCCIIE0BaHUM.
TOPHOPY/AHOTO TIPOM3BOZICTBA. | OE30ITaCHOCTH CTPaHbI.
Bennunny norpeGiieHus AnanTupoBaTh TUIIOBBIE
MUHEPAJIBHO-CBHIPEBBIX TEXHUKO-TEXHOJIIOTUYECKUE
pecypcoB Ha IyIry pelleHys K KOHKPETHBIM
HACEJICHHs B Halllel CTPaHEe U | TOPHO-TEOJIOTMYECKUM
B Mupe. O0ecrie4eHHOCTD YCIIOBHSIM; BBIIIOJIHSATH
MCP P® na Ommxaitiryro YEPTEKU U TEOJIOTHYECKUE
MIEPCIEKTHUBY. pa3pessl B KOMIIBIOTEPHOM
«KoHnenuuio HallMOHANBHOM | peXUME.
OesonacHoctu POy
3. CrpoeHue u cocTaB IK-1, IICK-2.1 0COOEHHOCTH CTPOCHUS, IIPOBOAUTD UCIIBITAHUSA OCHOBHBIMH METOJUKAMU Pemenue 3anau.

MECTOPOXKICHHUI TBEPABIX
MIOJIE3HBIX UCKOIAEMBIX.
ITnomanu pacpocTpaHeHus,
reoJIoruueckas CTpyKTypa

XUMHYCCKHUH,
nerporpaUIecKuii u
MUHEPAJIbHBII COCTaB FOPHBIX
TOPOJT PYAHBIX

TOPHBIX MOPOJ, IPU
HCCIIEIOBAaHUH UX (PU3UKO-
MEXaHMYECKUX CBOMCTB.
Onpenenars reoJ0ruuecKyro

OnpeJesieHus] CBOMCTB
TOPHBIX TOPOJ U MOPOAHBIX
MaCCHBOB B JIA0OPaTOPHBIX U
HaTYpPHBIX YCIOBHSIX




PYAHBIX OJEH U
MECTOPOXKIEHHA.
MusnepanbpHbIi 1
XUMUYECKHUI COCTaB PY/I.
Tekcrypa u cmpyxkmypa pyn.
JTansl U CTaIuu
(hopMupoBaHUs
MECTOPOXKIEHHM.

MECTOPOXKACHUN;
0CO0EHHOCTH IPOLIECCOB
(PU3HKO-XUMHYIECKOTO
BO3ACUCTBUS HA COCTOSIHHE
MIOJIE3HOrO HCKOIIaeMOTO.
OCHOBHBIE IPOCTPAHCTBEHHO-
IJTAHUPOBOYHBIE U TEXHUKO-
TEXHOJIOTUYECKUE PEIICHUS.

CTPYKTYPY PYIHBIX ITOJCH U
MECTOPOXKIECHUM, XUMUYECKUIA
Y MUHEPAJBHBIN COCTaB PYII,
TEKCTYpY U cmpyKmypy pyXn,
ATAIbl U CTaIul 00pa30BaHUg
MECTOPOXKICHHH,
MOP(OJIOTHIO TNl PYAHBIX T
IlepeueHb OCHOBHBIX
TpeOOBaHUI K MUHEPATHHOMY
CBIPBIO.

00pabOTKH MOJTydEeHHBIX
9KCIIEPUMEHTAIBHBIX
JIAHHBIX.

4. TIpoMBIIUICHHBIE TUIIBI IK-1, I[ICK-2.1 CBOMCTBa M K1acCHU(PUKAIINN (hopMynHpoBaTH 330a4UH HaBbIKAMU IIPUMECHECHUA IpaxTuyeckas
MECTOPOXKICHHUI U UX TOPHBIX MOPOJ; MapaMeTpPhl TOPHOr0 NMPOU3BOJACTBA ISl UX | CTAHZAPTHOIO U pabora.
TeHETHYEeCKast COCTOSIHUSI IOPOJIHBIX pelleHHs ¢ IOMOIIb CHEIMAaT3UPOBAHHOTO Pemenue 3anau.
KJ1acCH(pUKaIHSL. MacCCHBOB; 3aKOHOMEPHOCTH CTaHAAPTHBIX U CHEUUAIBHBIX | IPOrpaMMHOr0 o0ecIieyeHHs
OHJIOTeHHBIE, 3K30I€HHBIE U HM3MEHEHHS] CBOMCTB OPHBIX KOMIIBIOTEPHBIX IPOrPaMM. TIPY TIPOCKTUPOBAHUH U
MeTaMop(oreHHbIe cepum. IIOPOJ, ¥ MOPOAHBIX MaCCHUBOB JKCIUTyaTal KapbepPOB.
Ionpasnenenus Ha rpynimsl, oJ| BO3JeiicTBHEM
KJIacChl M IOAIKIACCHI (I10 (usHYecKnX MoJei.
B.U.CmupHOBY).
5. XapaKTepucTuka IK-1, I[ICK-2.1 METOZBL TEXHOIOTUYECKOI O OIIPEAEIIATD HaBBIKAMH Pa3padOTKH KonTponbnas pabora
TJIaBHEHIINX TPYIII MOZIEINPOBAHUS; METOIBI MIPOMBIIIJICHHBIE TUIIBI MIPOEKTHBIX PELICHUH 110 Ne 1.
MECTOP 03K CHH. re0CTaTUCTUYECKOr0 aHAIN3a; | MECTOPOXKIEHHUI YEPHBIX, peanuzanuy HU3NKO- I'pynmosas
XumMu4ecKuit u CBOMCTBA M KIaCCH(UKALIIH LBETHBIX, JIETKUX, PEAKHUX, XUMHYECKON F€OTEXHOIOTUHN | AUCKYCCHUS
MHUHEPAIBHBIA COCTaB DY, TOPHBIX ITOPOJ; TapaMeTPhI panMoaKTHBHBIX U B KOHKPETHBIX TOPHO-
(UBHKO-XMMHUYECKHE COCTOSIHUSI IIOPOJIHBIX 6J1aropoIHBIX METAIJIOB. TE0JIOTUYECKUX YCIOBHSX.
YCIOBUSIX MX 00pa3oBaHus. MacCCHBOB; 3aKOHOMEPHOCTHU KnaccudurmmpoBats BuUIbI Wndopmanneii o Hanbonee
CrTpyKTypa U reoIoru4ecKue HM3MEHEHHUs CBOMCTB FOPHBIX MUHEPAJIBHOTO CBIPbS 110 UX TUINYHBIX MECTOPOXKICHHSX.
YCIIOBHSI 3aJIETaHUsl. MIOPOA U OPOJIHBIX MAaCCUBOB | HCIOJIB30BAaHUIO. Beiienars
[Tpumeps! HanboIee 1071 BO3/ICHCTBHE (PU3NIECKNX | Teoorudeckue hopMarym
TUIUYHBIX MECTOPOXKICHHH. MIOJEH. MHUHEPAITbHBIX
MECTOPOXKIEHUIA
6. Dnoozennvie IK-1, I[ICK-2.1 0COOCHHOCTH CTPOCHUS, OLICHUBATH BIIMSHUE CBOUCTB COBPEMEHHOM XMMHYECKOH KonTponbnas pabora

MECTOP OXKICHUS.
Maemamuueckue

MECTOP OXKJICHHSI.
Jluxeayuonnsie, paHHe- U
[103JHEMAarMarn4ecKue
MECTOP OXKJICHHS .
Tlecmamumosvie

MECTOP OXKIICHHS.
Kapbornamumosvie
MecTopoxkaeHus.. Ckaprogule

XUMHYCCKHUH,
neTporpagUIecKuii u
MUHEPAJIbHBII COCTaB FOPHBIX
mopox U pyn. OCHOBHEIC
METO/IbI ONIPEEIECHUS
CBOICTB I'OpHBIX MOPOJ U
MOpPOAHBIX MaccuBOB. CBsI3b C
MarmatusMoM. Mcroaauku
MHHEPAJILHOT O BEIIECTBA U
BOZIbl. 30HAJIBHOCTb. PyHbIE

TOPHBIX MOPOJ U COCTOSTHUS
ITOPOJHOTO MACCHBa Ha BEIOOD
TEXHOJIOTHH U MEXaHU3AIUH
pa3paboTKu MECTOPOXKICHUIA
MOJIE3HBIX UCKOIAEMBIX.

Hay4YHOH TEPMUHOJIOTHEN;
METOAAMHU Ka4ECTBEHHOI'O U
KOJINYECTBEHHOT' O
JJIEMEHTHOr0 aHAJIN3A.

Ne 2.
I'pymmosas
JUCKYCCHS




MECTOPOKICHUS. .
T'uopomepmanvhuie
MecTopoxaeHus. 1x

croa0bl. U3MeHeHus
BMeIarImux mopoa. Opeoss
paccestHus THIPOTEPMATbHBIX

knaccudukanms. CBs3b C TIPOUCXOXKICHUH
MarmMaTtusMoM. Vicrounnkn
MHUHEPAIBHOTO BEIECTBA.
7. DK30reHHbBIE IK-1, [ICK-2.1 MeCmopodNCOeHUs. poccwinHble Mecmopodicoenus. | uHpopMarmei 06 ocadounvix | Pedepar.
MECTOPOXKICHUSL. 8bI6EMPUBAHUS. ATEHTBI MexaHu3M | yCIIOBUS MECMOPONCOEHUSIX. I'pynmosas
Mecmopooicoenus BbIBeTpuBaHMs. Ocmamoynsle | 00pa30BaHUS POCCHIIICH. MexaHn4ecKre, XAMUIECKHE, | TUCKYCCHS
6b16eMPUBAHUA. ATCHTBI U UHPUALIMPAYUOHHBLE CBolicTBa MHHEPAJIOB, OMOXMMHUYECKHE 1
BBIBETPUBAHHS. MeCmopodcOeHUss 1 HaKalIMBAIOLINXCS B BYJIKQHOTE€HHBIE OCaJIOYHBIC
Ocmamounvie u CBSI3aHHBIE C HUMU TI0JIe3HbIe | pocchisix. Kitaccnguxarus MECTOPOXKJCHUS 1
UHDUILMPAYUOHHbBLE nckonaemble. [IoBepXHOCTHBIE | POCCHIIICH 1 CBS3aHHBIE C CBSI3aHHBIE C HUMU I10JIE3HBIC
MecmopocoeHUs 1 UX N3MEHEHHST MECTOPOXKIACHUH HUMU TI0JIE3HbIC UCKOIIaeMble. | MCKOIMAeMBbIe.
TIOJIE3HBIE HCKOIIaeMBbIe. TIOJIE3HBIX NCKOMaeMbIX. 30HbI | OnpenensTh yCIOBHS
Poccvinnvie OKHCJICHHS ¥ BTOPHYHOTO 00pa3zoBaHus POCCHIIICH.
MeCmOPONCOEHUSL. cynb(huaHOrO 0OOTalIeHNSI. Knaccuduimposats ux.
Ocaoounvie mecmopodicoenus OmnpenensiTe cBOMCTBA
Bynxanozennvie ocadounvie MHHEPAIOB B POCCHITIX.
MeCmopoAHCOeHUs.
8. Meramopdoremmbic IK-1, ITICK-2.1 0COOCHHOCTH CTPOEHUS, BBINOJTHATH TEPMOXUMHUYECKHE | OCHOBHBIMHU (DH3HKO- Pemenue 3anau.
M'eCTO O)KZE)GHI/IH XUMHUYECKHH, pacyeTsl, pacyeTsl XMMHYECKUMH pacdeTaMu Hoxnaz ¢
P ) nierporpaduueckuii u XMMHYECKOTO PaBHOBECH, COCTOSIHHMSI TIOBEPXHOCTH TIpe3eHTaNeH.
Memamopguzosanmvie N
(perHoHaTbHO- 1 MHUHEpaJIbHBIA COCTaB TOPHBIX | PaBHOBECHS B PAacTBOpaXx, MHUHEPAJIOB. I'pynmosast
opo, HBIX TEIIOBBIX 3(HEKTOB HCKYCCHS
KOHKaKTOBO- POA PYA . b o HHCEY
MECTOPOXKICHHUH. XMMHYECKHUX PEaKIIHH.
MeTamop(u30BaHHbIE) U
Ornpenenenust
Memamopuyeckue .
(ha30BBIX COCTOSIHUI
MeCmopoNCOeHUs.
BemectBa B PT koopauHarax.
CBsi3aHHBIE C HUIMH TOJIE3HBIC
IonsTHs O
HCKOIIaeMBbI€.
MeTaMmopduiecknx anusx.
9. OcHOBHBIE CITOCOOBI IK-1, I[ICK-2.1 obmacth 3¢ (HEeKTUBHOTO paborarth B cucremax HaBbIKAMH UHTEPIIPETAL[IH VYcTHBI onpoc Ha

MOACYCTAa 3a11aCcoB pyad U
MCTAJIIIOB.

IpUMEHEeHHS (HU3UKO-
XUMHUYECKON re0TEXHOJIOTHH;
METOIIBI TOCTPOCHUS OJOUHBIX
TPEXMEPHBIX MOJENIEH PYAHBIX
MECTOPOXKACHUM.

[IpuHIMIIBI MOAETUPOBAHUS
MECTOPOXKIECHUM MOIE3HBIX
HCKOIIAEMBIX,
TOPHOTEXHIYCCKUX 00BEKTOB

ABTOMaTHU3UPOBAHHOTO
npoexrupoBanust (CAIIP) npu
(opmMupoBaHUN OIIOYHBIX
TPEXMEPHBIX MOZENEH PYAHBIX
MECTOPOXKACHUN.
OKOHTYpUBaHHE PYAHBIX TeEIl.
O6mue hopMyIsl 1Ist
TI07ICYETa 3aI1acoB.
Beorunciienue cpeanero

JAHHBIX T€0JI0rHYCCKOM
0a3bl; OCHOBHBIMHU
MIPUHIMIIAMHU BBITIOHEHUSI
TEOMETPUYUECKHUX
MOCTPOCHUIN IPUMEHUTETHHO
K KOHKPETHBIM [OPHO-
rEOJIOrMYECKUM YCIIOBUSIM.

IIOHUMAHUEC
TCPMHUHOB.
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U TEXHOJIOTUYECKHUX
MIPOLIECCOB; CUCTEMBI
aBTOMAaTU3HUPOBAHHOIO
MIPOEKTHPOBAHHSI.
Knaccudukanmrio 3anacos no
CTETIEHU Pa3BEJaHHOCTHU U
MIOATOTOBJIIEHHOCTH UX K
noosrae [Mapamerpsr s
IIOJCYETA 3aIaCOB.

COCTaBa Py/I, MOJNE3HBIX
KOMIIOHEHTOB B OTAEIbHBIX
0JIOKAaX U KX 3aI1acoB.
OCHOBHBIE CIIOCOOBI ITOACYETa
00BEMOB U 3a11acoB Py U
METAJLI0B. BEIUMCIATE
MOrPENTHOCTH MOJCYeTa
3aracoB, MOTePH U
pa3ydooxxuBanue pya. Bectu
TEKYIIUH y4eT 3aracoB Ha
pYIHHKE.




4. Kputepuu U MIKaJIbl OLIEHUBAHUSA

4.1 YcTHBI ONPOC HA TOHMMAHHE TEPMHUHOB BO BpeMs JIEKIMHU

[IporeHT npaBUIBHBIX OTBETOB J050 51-60 61-80 81-100

KonnuectBo 6aiioB 3a OTBETHI 0 1 2 3

4.2 Jlokyaj ¢ npe3eHTalMell BO BpeMsl JIeKINH

basbl XapakTepuCTHKH BBICTYIICHUs1I00y4a0Ierocst

— CTYIEHT TTyO0O0KO M BCECTOPOHHE YCBOWII MTPOOIIeMy;

— YBEPEHHO, JIOTUYHO, TIOCIIE0BATEIHHO U TPAMOTHO €r0 U3JIaraer;

— ONHpasiCh Ha 3HAHHS OCHOBHOW M JIOTIOJHUTEIILHOW JIUTEPATyPhl, TECHO
NPUBSI3bIBAET  YCBOCHHBIC HAy4dHbIE TMOJIOXKCHUS C  MPAKTHYECKOU
JEATEIbHOCTRIO;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIJBUTAeMbIC UM UJICH;

— JeNaeT BBIBOJBI U 0000IICHHS;

— ¢cBOOOJHO BIAJCCT MOHATHIMU

— CTYIEHT TBEPAO YCBOWJ TeMY, TPAaMOTHO U IO CYIIECTBY M3JIaraeT ee,
OTHPAsiCh Ha 3HAHUS OCHOBHOU JIMTEPATYPHI;
— HE JIOIYCKAeT CYIIECTBEHHBIX HETOUYHOCTEIH;
3 — YBSI3BIBAET YCBOCHHBIC 3HAHUS C IPAKTHUECKOH IeATEeIHHOCTHIO;
— apryMEHTHPYET HayYHBIC MMOJI0KCHHSI,
— JIeNaeT BBIBOJBI U 0000IIEHHS;
— BIIaJ€eT CUCTEMOI OCHOBHBIX ITIOHATHUM

— TeMa pacKphITa HEJOCTATOYHO YETKO U MOJIHO, TO €CTh CTYACHT OCBOMII
npobiieMy, MO CYIIECTBY H3JaraeT e€e, ONUPasCh Ha 3HAHHUA TOJBKO
OCHOBHOM JIUTEPATYPHI;

— JIOIYCKaeT HeCyIIeCTBEHHbIE OTMOKU U HETOUHOCTH;

— HCIBITHIBACT 3aTPYAHEHUS B MPAKTUUYECKOM ITPUMEHEHUH 3HAHU;

— cy1abo apryMEeHTUPYET Hay4YHbIC TTOJ0XKEHUS;

— 3aTpynHseTcs B GOpMYyIHMPOBAHUU BHIBOJOB U 0000IIECHHIA;

— YaCTUYHO BJIAJIEET CUCTEMOM MOHATUHI

— CTYIEHT HE YCBOWII 3HAYUTEIHLHOUN YaCTH MPOOIEMBI;
— JIOMYCKAaeT CYIIECTBEHHBIE OIMUOKU M HETOYHOCTU MPH PACCMOTPEHHH

0 — HCIBITBIBAET TPYJHOCTH B MPAKTUIECKOM MPUMEHEHUHU 3HAHUH;
— HEe MOXET apryMEHTHUPOBATh HAYYHBIE MTOJIOKECHUS;

— He (hopMyIupyeT BHIBOJIOB M 000OIICHHUIA;

— HE BJIAJICET MOHATUHHBIM armapaTom

4.3. Pemienue 3a1a4 BO BpeMsl JICKIMH

5 Oamma BBICTaBUSIETCS, €CIM CTYACHT pEIINI BCE PEKOMEHIOBAaHHBIC —3aadH,
apryMEHTHUPOBAB MX, C 00s3aTETBHONM CCBUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBI (€CIH TIO
COJIEP>KaHUIO ATO HEOOXOIUMO).

3 Oayia BBICTABISETCS, €CITU CTYACHT BBHITIOTHII He MeHee 80% peKOMEHIOBaHHBIX 3a/1ad,
apryMEHTHUPOBAaB MX, C 00s3aTETBHONM CCBUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBI (€CIH TIO
COJIEP>KaHUIO ATO HEOOXOIUMO).

1 Gamt BBICTaBIISETCS, €CIM CTYJASHT BBINOJHUI He MeHee 60% pexoMeHJOBaHHBIX 3a/1ad,
apryMEHTHUPOBAB MX, C 00s3aTETbHONM CCBUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBI (€CIH TIO
COJIEP>KaHUIO ATO HEOOXOIUMO).



0 GayTOB BBICTABIISIETCS, €CIIM CTYACHT BBINOIHUI HE MeHee 50% peKoMeHIOBaHHBIX 3a7a4,
apryMEHTHPOBAaB X, C 0053aTENbHON CCHUIKOM Ha COOTBETCTBYIOIIME HOPMATHUBBI (€CIM TIO
COJIEPKAHUIO ITO HEOOXOUMO).

4.4. Pedpepar Bo BpeMs JIeKUHMHU

Bajubl XapakTepHCTHKH O0TBETa CTYJEHTA

- CTYJICHT IIyOOKO M BCECTOPOHHE YCBOMII IIPOOIIEMY;

- Onupasicb Ha 3HAHWS OCHOBHOW W JIOMOJHUTEILHOW JIUTEPATYphl, TECHO
MPUBS3EIBACT YCBOCHHBIC HAYYHBIC ITOJIOKEHUS C MPAKTUICSCKOHN e TENbHOCTHIO;

- yMeIno 00OCHOBEIBAET U aPTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH;

- JIeIaeT BLIBOABI U 0000IIEHUS;

- CBOOOJIHO BIIaJI€ET MOHATUSIMU.

- CTYIIEHT TBEPJO0 YCBOWJ TEMY, TPAMOTHO U TIO CYIIECTBY M3JaraeT ee, OMupasch
Ha 3HAHUS OCHOBHOM JIUTEPATYPHI;

- HE JIOMYCKAaEeT CYIICCTBEHHBIX HETOUHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHUS C TIPAKTUYCCKOM IEITSIBHOCTHIO;

- aprYMEHTUPYET HAYYHEIC MTOJIOKCHUS;

- JIeTIaeT BRIBOABI U 0000IIEHUS;

- BIIAICCT CUCTEMOI OCHOBHBIX ITOHSTHI.

- TeMa pacKphITa HEIOCTATOYHO YETKO W TIOMHO, TO €CTh CTYJSHT OCBOWII
mpo0JieMy, MO CYIIECTBY M3jaraer €€, ONUpasch Ha 3HAHUA TOJIHKO OCHOBHOM
JUTEPaTYPHI;

- IOITyCKAEeT HEeCYIECTBEHHBIC OIMOKU U HETOUYHOCTH;

- HCIIBITHIBACT 3aTPYHCHUS B MTPAKTHYECKOM MPUMEHCHUY 3HAHMUIA,

- cnmabo apryMeHTHUPYET HayYHbIE ITOJIOKEHUS;

- 3aTpyIHACTCS B (POPMYJIMPOBAHUU BHIBOJIOB U 00OOIICHUH;

- YACTHYHO BJIAJIEET CUCTEMOM MOHATHUH.

- CTYJICHT HE YCBOWJI 3HAUYUTEIHHON YaCcTH MPOOIEMBI;

- IOITyCKaeT CyIIEeCTBEHHBIC OMIMOKHA U HETOUHOCTHU MIPHU PACCMOTPEHUH €€;

- HCIIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHCHUY 3HAHMUIA,

- HE MOXET apryMEHTUPOBATh HAYYHBIE ITOJIOKECHUS;

- He ()OpMYIHPYET BBIBOJIOB M 00OOIICHMIA;

- HE BJIAJICCT MOHITUWHBIM aIllapaToM.

4.5 KonTpoJnbHasi padoTa BO BpeMs JIEKIMHU

bayibl Coaepsxanue padboThl

10 - coziepkaHue paboThl COOTBETCTBYET BBIIAHHOMY 33JJaHHUIO;

- KOHTPOJIBHOE 3aJIaHH€ BBIMOJIHEHO YBEPEHHO, JIOTUYHO, MOCIEA0BATEIEHO
¥ TPaMOTHO;

- BCE pacueTshl clies1aHbl 0e3 OMNOO0K;

- BBITNIOJIHEHHAs rparka COOTBETCTBYET CTaHAAPTHBIM TPEOOBAHUSAM;

- BBIBOJIBI M 0000IIIEHHS apryMEHTHPOBAHBI,

- CCBUIKU Ha JIUTEPATYPYy COOTBETCTBYIOT OHOIHOTpaprueCKIM
TpeOOBaHUSIM.

5 - OCHOBHbIE TpeOOBaHMA K pabOTe BBIMOJHEHBI, HO MPHU STOM JOMYLICHBI
HEKOTOPBIC HEIOUYETHI;

- IMEIOTCS] HETOYHOCTH B CTHJIE M3JI0KEHUS MaTepuana;

- IMEIOTCS YITYIIEHUs! B 0)OPMIICHUH rpa(UKH.




3 - paboTa BeImosiHeHa Ha 50%;

- IMEIOTCS CYILIECTBEHHBIE OTCTYIUIEHUS OT TPeOOBaHHH K 0(pOPMIICHHIO
rpagUYecKuX MaTepHUaIoB U TEKCTa;

- IOTIyIIeHbI OIIMOKK B pacyerax;

- OTCYTCTBYET JIOTHUYECKasl TOCJIE0BATEILHOCTh B BEIBOIAX;

- OTCYTCTBYIOT CCBUJIKH Ha JIUTEPATYPHBIE HCTOUHHUKH.

0 - 00HapyY)KMBAETCs MOJIHOE HETIOHUMAHKE CYTH BBITIOJIHAEMOM paboThI;
- UMeeTCst O0JIBIIOE KOJIMYECTBO I'PyOSHIITUX OMHO0K;
- OTCYTCTBYIOT NTPAKTUYECKHE HABBIKK U TEOPETUUECKUE 3HAHUS MTPEIMETA.

4.6 BoinmosiHeHHe 3aJaHUs HA COCTABJICHHUE IJIOCCAPUA H OMMOPHOTI0 KOHCIIEKTA

Kpurepuu ouenku KosanuectBo 0a/1110B
1 Copnepxanue rioccapus COOTBETCTBYET TeMaM M3ydaeMoOu 5
JUCUUIUIMHBL. TepMHUHBI pacniosnokeHbl B aJI)aBUTHOM MOPSIJIKE.
2. OnopHBI KOHCIIEKT OTBEYACT MPEAbIBIIEMBIM TPEOOBAHUSAM U
BKJIIOYACT BCE IIPOWJICHHBIE TEMBI. ['paMOTHO H3JI0KEH TEKCT, 5
aKKypaTHO 0()OPMIICHBI BCE WITIOCTPAIIMH U PUCYHKHU K TEKCTY.
Hroro: 10 6an10B

4.7 I'pynnoBasi ZMCKYyCCHSI BO BpeMsl JICKIIUH

ITpoLileHT IpaBUIBHBIX OTBETOB Jo 50 >50

KonnyectBo 0ansoB 3a OTBETHI 0 1

5. TunNoBble KOHTPOJIbHBbIE 32/IaHUSI U MeTOHYeCKHe MaTepHaJbl, onpee/somue
npoueaypbl OLEHMBAHMSA 3HAHMI, YMeHHUil, HABBIKOB M (MJIM) ONbBITA [eATeJbHOCTH,
XapakTepu3ylmmx JTanbl (GOpMUPOBAHMS KOMIETeHUHIl B TMpouecce OCBOEHUS
o0pa3oBaTe/IbHON NPOTrPaMMblI

5.1 TunoBoe TecToBOE 3aJaHHE HA IOHUMAHUE TEPMHHOB

Hwxe npuBoIsTCS OmpeneneHuss Ba)XHEHIIMX TEPMUHOB MO JaHHOM Teme. Bribepure
IIPaBUJIBHOE OIIPEJEIICHUE IS KayKI0r0 TEPMHUHA U3 CIIUCKA!

. AJJIATHL

. Anouza.

. AcTpoOeMBl.

. bepesur.

. bBractToMuIoOHUTHI.
. ['umabuccanbHbie HHTPY3UU.
. I'peiizen.

. Jlnarenes.

. Keme3nas msrma.
10. 3oHa OKHCICHHS.
11. NU3omopdusm.
12. UMIIakTUTHI.

13. Karazona.

14. KnuBax.

15. KoMaTHUTEL.

16. Jlammpowur.

17. Jlareputsl.
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18. JIuxBanus.

19. MarepuHcKas UHTPY3usl.

20. PernonanbHelil MeTaMophu3m).
21. MeracomaTto3 (METacOMaTHUTHI).
22. MUJIOHUTBHI.

23. OnucTpOCTPOMBI.

24. OpuoNUTHLI.

25. I1epuIOTUTHI.

26. [IucpMeHHBIN TPaHUT (€BPENCKUIN KAMEHB).
27. PynoknacTsl.

28. CenuMeHTOTeHES.

29. TeKTUTHI.

30. ITokBepkwu.

A — pynHbIE TeNa pa3iUuYHON (OPMBI, CIOXKEHHBIE PydaMH C IMPOKHIKOBO-BKPAIICHHBIMH
TEKCTypaMHu.

b — mopoasl ¢ mpu3HaKaMu MPOIUIABICHHS W YAApHBIX TPEIIWH, 00pa3oBaHHBIE B pe3yJbTare
KOCMOY/IApPHBIX SIBJICHUI.

B — cTanus HakoIUIeHHs 0CAaIOYHOTO MaTepuaa.

I' — 06510MKHM ¥ KaTyHBI KOJTYETAaHHOHM U APYroi pyabl B BYJKaHOT€HHO-0CAT0YHbIX OTI0KEHUSX.
JI — ropHas nopoja ¢ NerMaTuTOBOM CTPYKTYPOM.

E — omuBunHOBBIe (10 90%) mOpOABI C THPOKCEHOM M POTOBOW OOMAHKOW C MPUMECHIO
XPOMIITIMHEN 1A, TPaHaTa, WIBMEHHUTA, aHOPTUTA, (JIOTONHNTA, KOPYHIA U JIp.

K — xommexc MeTaMop(hU30BaHHBIX YABTPAOCHOBHBIX M OCHOBHBIX TOPOJ M TITyOOKOBOJIHBIX
OTJIOKEHUH, HHTEPIIPETUPYEMBIH Kak 00pa3oBaHHE OKEaHNYECKOM 3eMHOM KOPBI.

3 — XaO0THUYECKHE CKOIUICHHS IMEPEOTIIOKEHHBIX OOJIOMKOB M KPYIHBIX TJIBIO Oosiee ApEeBHUX
mopoa (ONMUCTONUTOB), (opmupyOImUecs BO BpeMs OMOJ3HEH 1O CKIOHY OacceliHOB
(OKeaHH4eCcKOMY U Jp.) B CBSI3W C AKTUBHBIMH MOJHATUSIMH W TIOBBIIICHHON aKTUBHOM
CEHMCMHUYHOCTBIO.

W — nopop! (TEKTOHUTEI), IEPETEPTHIE B 30HAX PA3JIOMOB JIO INIMHUCTOTO pa3Mepa.

K — Bcdkoe 3amelneHne TOpHON MOPOJbI, NMPU KOTOPOM PACTBOPEHHUE CTapblX MUHEPAIOB U
OTJIO)KEHUE HOBBIX IPOMCXOAUT IOYTH OJHOBPEMEHHO TaK, 4YTO B TEYEHHE IIpoliecca
3aMeIEHHBIE TOPHBIE TIOPOBI BCE BpEMsI COXPAHSAIOT TBEPAOE COCTOSTHUE.

JI — popmupyercs Haz 30HAMH IPAaHUTH3ALMHI B 00JaCTAX TPAHUTOIHEHCOBBIX KYIOJIOB.

M — uHTpY3Us1, KOTOpask MPEIINOoJIaraeTcsi Kak paciiaB, FeHepupOBaBIINN TIETMaTHT.

H — mporecc pa3aeneHus >KUAKOCTH Ha JBE WIM Oojee HeCMEIIMBAaIoUIMecs Xuakue (asbl;
MarMaTudeckass JIMKBallUg — TakKoe K€ pa3felieHue alOMOCHIMKATHBIX, CYJIb()UIHBIX,
KapOOHATHBIX UM (POCGATHBIX PACIIIIaBOB.

O — GOKCUTOHOCHBIE KPACHOLIBETHBIE TOPO/IbI KOP BHIBETPUBAHUS TPOITUUECKUX 30H, COCTOSIIHNE
B OCHOBHOM M3 KaOJMHUTA, THOOCHTA,rajliTya3uTa, OKCHIOB JKeJle3a,MarHeTUTa U OKCUa TUTaHa.
IT — menoyHo-ynbTpaoCHOBHAs TopoJa 3¢ ¢Gy3UBHOTO 00JIMKa, COAepKaliasi OJMBUH, TUOTICUI,
¢oronut, IEHIUT WIK CAaHUIUH, IET0YHON aM(PnOOI (PUXTEPUT) U aIMas3.

P — accommanus MeTamMOp(H30BaHHBIX BYIKAHUYECKMX M CYOBYJIKAaHHYECKHUX IOPOA
YIBTPAOCHOBHOTO, OCHOBHOTO U CPEHEr0 COCTaBa, 00Pa30BAHHBIX B CyOMapHWHHBIX YCIOBUSX U
CJIaraoluX JApeBHENIINE apXeiicKe 3eJIeHOKaMEHHBIE 10sIca Ha IUTaxX JIPEBHUX MIaT(GOpM.

C — cuctema OJHOHAIIPABJICHHBIX MEJKUX TPEIIMH, MOXET MUMETh nopoaHoe (Hampumep. [lo
HAIUIACTOBAaHUIO) UM TEKTOHMYECKOE (Hampumep, [0 OCEBOM IOBEPXHOCTU  CKIAJ0K)
IIPOUCXOXKICHHUE.

T — camble TyOMHHBIE YPOBHH METaMOP(PHUUECKOTO M TEKTOHHYECKOTO IpeoOpa3zoBaHUs
BEIIIeCTBA 3€MHOM KOPBI, i€ MPe00IalaloT BA3KO-XPYIKHE U BA3KHE JepOopMaIiim.

Y — noposl, 00pa3oBaHHBIE KOCMOYIAPHBIM ITyTEM.

@ — sBNEHMS 3aMEIIEHUS] OJHOTUITHBIX MOHOB OJHMX SJIEMEHTOB B KpHCTAIIaxX JPYrUMH 0e3
WU3MEHEHUS MUHEPAIBHOTO BU/IA.
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X — MpUIIOBEPXHOCTHBIE MPEeoOpa3oBaHUsl PYIHBIX 3aJIekKel, OOYCIOBICHHBIE OKHUCICHUEM,
rHJIpaTalyel, paCTBOPEHUEM H BBIIIEITAYMBAHIEM COCTABIISIONINX HX MUHEPAJIOB.

Il — BepxHfA YacTb OKHCIEHHS CYIb(QUIHBIX PYIHBIX TEJN, COCTOSIIAs B OCHOBHOM W3
THJIPOKCHIOB JKeJe3a.

Y — cragus npeoOpa3oBaHus 0OBOJHEHHOTO, OOBIYHO HIIMCTOTO OCaJKa B OCAJOUYHYIO TOPHYIO
MOPOJTy, MPOUCXOIAIIAsl Ha THE BOJIOEMOB.

I — xBapu-cmogucras (OMOTUT, MYCKOBHT, IIMHBAJBAUT, JICIUAOJIMUT) MOpPOJA C 3aMETHBI
KOJIMYECTBOM (prroopuTa, Tomasa, TypMajanHa U Oepuiuia.

II[ — maccuBbl, 3acThiBIIME HeaIeKo (1,5 —3 KM) OT TOBEPXHOCTH 3EMIIH.

bl — ToHKO- U MUKPO3€PHUCTHIE TOPO/IbI, UMEIOINE (PIIOUAATBHYIO TEKCTYPY U 00pa30BaHHBIC B
pesynbpTaTe O1acresa.

b — meracomaTHueckas MoOpoja, COCTOSINAs W3 KBapla, CEPHUIINTA, >KEIE3HCTOrO KaJIbIUTa
(aHKEpHUTA), XJIOPUTA U TUPUTA.

D — OKpyIJble JAENpPecCHH KpaTepHOTO BHJA, KOTOpPhIE HUMEIOT IMPH3HAKH KOCMOYAApPHOTO
MIPOUCXOKICHUS.

IO — BeITAHYTas yacThb (OTBETBJIECHUE) UHTPY3UH, TAUKH U JKUJIBL.

$1 — mopoIbl KOPBI BEIBETPUBAHMS, COJIEpKAIIUE CBOOOTHBIE THAPOOKCHIBI JKele3a, AIIOMUHUS U
MUHEpaJbl TPYIIBl KAOJIHHUTA.

Kawu: f-1, 10-2, 3-3, 'b-4, bI-5, II-6, 111-7, Y-8, [1-9, X-10, ®-11, Y-12, T-13, C-14, P-15, I1-
16, O-17, H-18, M-19, JI-20, K-21, 1-22, 3-23, 2K-24, E-25, [1-26, I'-27, B-28, b-29, A-30.

5.2 TunoBble 3a1a4M C pelIecHuEeM

Ilpumep pewenus 3adauu

B pynax, o6magaronmx CIOXKHBIM MHHEPAJIbHBIM COCTABOM, IIEHHBIE KOMITOHEHTHI
BXOJSIT B pa3IMYHbIE MUHEpalbl, MPUYEM HE M3 BCEX MHHEPAJOB OHM MOTYT OBITH
SKOHOMMYECKH BBITOJHO U3BJICUEHBI.

B »THX ycnoBusix Ooiblloe 3HadeHHE HpuoOpeTaeT 3HaHUE OanaHca pacrlpeneieHus
KOMIIOHEHTOB MEX1y MHUHEpaJlaMU WM MPOAYKTaMH OOOTaIlleHHsI, YTO BBISBISETCS B MPOLIECCe
MUHEPATIOTUYECKOTO HIIU TEXHOJIOTUYECKOTO OIPOOOBAHMUSL.

Jlnst pelieHust 3ajad, CBSI3aHHBIX C OajlaHCOM paclpeieieHuss KOMIIOHEHTOB, HYKHO
BJaJIeTh METOJaMM IepecuyeTa XHMHMYECKOTO COCTaBa pyI HAa MHUHEpalbHBI U 00partHO,
00BEMHBIX TPOIEHTOB Ha BECOBbIE M OOpPaTHO, a TAK)Ke JMHEWHBIMU CUCTEMaMHU yYpaBHEHUH C
IBYMS-TPEMSI HEU3BECTHBIMHU.

IIpumep 1. Pyna copepXuT NUPHUT, XaNbKONUPUT WU KBapu. B pyne, nupure u
XaJbKOIIMPHUTE M3BECTHO COAepkaHHe Teiurypa. [lo 3TUM JaHHBIM MOYKHO PaccuuTaTh OajlaHc
pacripeniesieHus TeJulypa Mexay MuHepaigaMmu (cM. Tabmuiy 1).

Jns ompeneneHuss OanaHca HEOOXOJUMO CyMMY IPOM3BEACHUH colepxaHui (B
yeTBepToi rpade tadbmuisl) npuHaTh 3a 100% u paccunrarh, Kakas A0Js B IPOIEHTAX OT 3TOM
CYMMBI IIPUXOJIUTCS HA KayKbl MUHEpAJL.

Ta6muma 1
PacnpenesieHue riiaBHbIX MUHEPAJIOB M TeJLIypa B pyle
ImoCJjIe mepecuera 0ajaHca pacnpeacjeHusd KOMIIOHECHTOB
Conepxanne | Coaepxkanne | ITpowseene- | Banawc pac-
Murepansi MHHEpATa B TE/LTypa B HHE NpeACEHUA
pvae, % MHHepaie, % | coaepkaHu# | Teiurypa, %
Maput 50 0.002 0.100 67
XanpKOHPHAT 10 0.005 0.050 33
Ksapu 40 0 0 0
Pyna B ueioM 100.0 0.0015 0.150 100.0
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5.3 KonTpo/bHbIe padoThl

B mpouecce u3ydeHus: Kypca CTyJICHTHI BBINOJHSIOT KOHTPOJBHBIE PAOOTHI, IS PEIICHUS
KOTOPBIX IPENOaBaTeNeM IOArOTOBIEHBl CIELMAIbHBIE METOAMYECKHUE YKa3aHWs: JIBITKHH,
B.A. PynHu4Hasi reoyiorusi: METOIMYECKUE YKa3aHUSI K KOHTPOJIbHBIM paboTtam / B.A. JIbITKHH,
A.B. JIertkuna. — Anatutet: 3. KO Ilerpl'Y, 2005.-30 c.

Kpome 3TOr0 HEOOXOAMMO HCIIOJIB30BATh MPHU BBIMOJIHEHUH KOHTPOJBHOW paboTel Ne 1
yu4eOHO-METOAUYEeCKOe MoCcCoOHe M0 TUCHUIUIMHE «MeCTOPOXKAECHHUS IOJIE3HBIX HCKOTAeMbIX»
(JIprTkuH, B.A. 3agauHUK—TIpaKTHKYM 1O JUCHUIUIMHE MECTOPOKICHUS MOJIE3HBIX NCKOTIAEMBbIX:
yueb.-meTo. mocodue ams By30B / B.A. JIeitkun. — Anatutsl: U3n. KO Ilerpl'V, 2004. — 88 c.).

I]enb KOHTPOIBHOM pabOTHI:

- YIIIyOWTh M 3aKpENUTh 3HAHUS, TMOJYYEHHbIE CTYJCHTaMHU Ha JEKIMAX, MPAKTUYECKUX
3aHATHUSAX, B MPOIECCE CaMOCTOSITEILHOIO YCBOEHHUS NMPOrPaMMHOIO Marepuaia U3 y4eOHBIX
oCcOOU 1 HAYYHO-TEXHHUUYECKOM JIMTEPATYPHI;

- HAyYHUTh CTYACHTOB MPUMEHATH MOTy4YEHHbIE 3HAHUS Ha MPAKTHKE;

- IpUOOpECTH HABBIKM HCIOJB30BAHUS TEOPETHUYECKHX M MPAKTUUYECKUX 3HAHUHM JUIs
BBITIOJTHEHHUS] CAMOCTOSITETIBHOTO MHIUBHIyaIbHOTO 33 1aHUsl.

B 3aBHCHMOCTH OT MOCTABIEHHBIX B 33/1aHUH YCIOBHI HEOOX0AUMO:

-BHUMATEJIBHO HM3YYHUTh HE TOJIBKO TEKCTOBYIO, HO M TpaMUecKyl0 4acTh 3aJaHusd, a
TaKXe YCIOBHbIE 0003HAYEHUS;

- BBISICHUTB 110 IPUJIATa€MbIM K 33JJaHUI0 KapTaM I'€0JIOrM4YeCKOe CTPOEHUE TEPPUTOPUH;

- OLICHUTH HCCIEIyEeMYI0 TEPPUTOPHIO, €CII 3TO TpeOyeT YCIOBUE 33/1a4M, Ha MpeIMeT
BBISIBJICHUSI HA HEN TIOJIE3HOTO MCKOIIaeMOro;

- Hay4UThCS BEIOMpATh HanOOJIee 11eJIecO00pa3Hble METOIbI TOUCKOB;

- OTIpEIENATh HE0OX0AMMOCTh TIOCTAHOBKHU 00JIee IeTalbHBIX padoT;

- B 33Jadax Ha ompoOoOBaHHE MHCIOJIB30BaTh, NPH HEOOXOAUMOCTH, MPUEMBI
MaTeMaTUYECKOM CTaTUCTHUKHU,

- HAYYUTBCS OIPENENIATh PALMOHAIBHYIO TUIOTHOCTh PA3BEJOYHON CETH CKBAXHUH H
TOPHBIX BBIPaOOTOK;

-YMEJIo MOJIb30BaThCs (hopMynaMu moacuéTa 00bEMOB M 3allacOB MOJIE3HBIX M BPEIHBIX
KOMIIOHEHTOB;

-B psA€ CllydyaeB JaTh TE€OJIOTO-NIPOMBIIIJICHHYIO OIEHKY OOBEKTY M ONpEeAEIHTb
HKOHOMHYECKYIO 3((PEKTUBHOCTD €ro IKCIUTyaTalluH B OyIyIIEeM.

[TpucTtynas K BBINOJHEHHIO KOHTPOJBHOTO 3aJaHMs, OyayIMi CIEHUAINCT HEM30EKHO
CTOJNKHETCSA C HEOOXOJIMMOCTBIO OMpEENCHHs IEJIOT0 psijia BaXKHBIX MapaMmeTpoB. Hampumep,
TaKWX KaK KayecTBO, pa3Mephl, IIyOuHa M yCIOBHUS 3aJleTaHusl PYAHBIX Tell, ¢ HEOOXO0IMMOCTHIO
nepecuéra JaHHBIX XMMHUYECKOTO aHalW3a Ha MUHEPAIbHBIA COCTaB IOJIE3HOTO HMCKOIAEMOro,
OIICHKOM HCCIIeyeMO# TeppUTOPUM Ha TMpPEeIMEeT MOCTAHOBKHU NalbHEHWIINX, 00Jee JeTaabHBIX
paloT [Is BBISIBIICHHS IEPCTIEKTUBHBIX YYaCTKOB.

[TonoOpaHHBIEe YCIOBUS M COJEPKAHMS 3a]ad B pasfielie M0 MOUCKaM MO3BOJISIOT MPSMO
WIA KOCBEHHO HaleInBaTh 00y4aeMOoro Ha BO3MOJKHOCTb BBISIBICHHMS Ha MpeJJlaraeMoi
TEPPUTOPUHU TIOJIE3HOTO MCKOTIAEMOTO, ONPEIENATh BHIOOP METO/Ia MOUCKOB, a TAK)KE TPaHHIIbI
UX TIPOBECHUS.

Kpome TOro, B METOIMYECKUX YKa3aHUSX, B Pa3feie «KOHTPOJBHBIE 3aiaHus» (cTp. 8),
MPUBOISTCS TPUMEPHI C PEIICHUSIMH 3a/1a4.

B kxonTpoabHyw pabory Nel Bxomsar 5 3amay. Kak BUAHO M3 NPUBOJUMON HMXKE
tabmuupl 1 B Marpuny u3 12 BapmantoB Bouutu 3azaud no 1, 2, 3, 4 u 5 paspenam. Takum
o0pa3oM, B KOMIUIEKT Ka)KJOI'O BapHaHTa BXOJUT ISATH 3a/ad, IO OJHOW M3 KaXIOro pasjena
IUCUMIUIMHBEL. BpiOOp HOMepa BapuaHTa MpPOM3BOJUTCSA MO MOPSAKOBOMY HOMEpY CTYJEHTa B
IpYyNIIOBOM >KypHAaJe€.
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Marpuia 3a1a4 1o BApUAHTAM M OCHOBHBIM pa3/iejiaM JUCHHUILIUHBI

Tabnwuma 1
Ne Bapuanra Howmepa 3amad o pasnenaM TUCIUTUTAHBI

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
5 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 nmpuMepa pelIeHne OJHOM 3a1auu U3 pasjena 4.

Pemenue 3amad 3Toro pasziena, Kak U JII0OOBIX BOIPOCOB Pa3BEAKH B TMPOM3BOCTBEHHBIX
YCIIOBHSIX, BCErJla JOJDKHO HAUYMHATHCSA C aHAJU3a UMEIOIIMXCS JaHHBIX 00 M3y4aeMoM OOBEeKTe
(reosiorMUeCKUX, TeO(PU3UYECKUX, pPa3BEJAOYHBIX) U YriIyOJNeHHOro aHanmm3a (HakTopoB,
KOHTPOJMPYIOIIUX MECTOPOXKJIEHUS, OTAEIbHBIE Teja IOJIE3HOI0 HMCKOMAeMOoro M Haubosee
Oorarele UX y4acTKu (pyaHble cTosOsl). [Ipu 3TOM nake B ciiyyasiX OrpaHMUEHHOTO KOJIMYEeCTBA
(aKTHUECKUX JaHHBIX CIEIYET CTPEMHUTHCS BBIJCIUTH TJIaBHOE TEJO IOJIE3HOTO MCKOMAEMOTo
(ecu MX HECKOJIBKO), ONPEAEIUTh XapaKTep U CTENEHb €0 M3MEHUYMBOCTH, a TaKXKE I'€0JI0ro-
MPOMBIIIICHHBIN TUII MECTOPOXAeHUS 10 Kinaccudukarusam ['K3 win yaeGHbIX TOCOOHH.

IIpu aHanmu3e reoJOru4ecKuX JaHHBIX, PYKOBOJCTBYSACh M3BECTHBIMU IPEICTABICHUSIMHU
O 3aKOHOMEPHOCTSAX IPOCTPAHCTBEHHOH JIOKAJIM3allUd MECTOPOXKACHUA M OTAEIBHBIX Tl
MOJIE3HBIX MCKOMAeMbIX, CHayajlla HYXHO BBISIBUTh KOHKPETHBIE JUIS JaHHOTO OOBEKTa
PYAOKOHTpoJupyomue (GakTopsl (MPEeANnoChUTKN), BBHITEKAIOIIWE M3 YCIOBUS 3aJa4dl WM
pUCyHKa K Hel. 3areM HEOOXOJUMO TE€OMETPH30BaTh B IPOCTPAHCTBE HW3BECTHBIE H
IIPEIOJIaraéMbpleé  Ha  OCHOBE  MPEANOCBUIOK  Tejla  IOJE3HOTO  HMCKOMAeMOIo  WIIN
PYAOKOHTPOJUpYIOLIUE (PaKTOPHI.

B pa3BenoyHoM [ene M3BECTHBI MHOTOUYMCIIEHHBIE BUIBI M IPUEMBI I'€OMETPHU3ALUU
MECTOPOKIEHHUI, HO MEPBOCTENEHHBIMU M3 HUX BCErJa SIBJSIOTCS I'eOoJIOTHYecKas KapTa WU
IUIaH TIOBEPXHOCTH MECTOPOXACHUS, IMOTOPU30HTHBIE IUIAHBI, IONEPEYHbIE U MPOAOJIbHbBIE
pas3pesbl, BepTUKAJIbHBIE U MPOJIOJIBHBIE MPOEKIUHU. B psne ciiydaeB TOMOIHUTENBHO TpeOyeTcs
n300pakaTh TUIICOMETPUYECKHUE TUIaHBI KPOBJIHM WJIM TOYBBI TeJia MOJE3HOIO HCKOMAeMOro W
OTJENbHBIX HAPYLICHWH, IUIAaHBl B HW30JIMHUSAX MOLIHOCTH Te€Jla, COACPKAHUM KOMIIOHEHTOB,
rpaduKyd U3MEHUYMBOCTU I KOPPEJSIMOHHBIX CBS3€H IeoJIOro-MpOMBIIIJICHHBIX TapaMeTpoB
MECTOPOKIEHHS, COPTOBBIE IIJIaHBI U T. II.

Cnenyer uMeTb B BHJY, YTO IpU TIEOMETpPHU3ALMM PYAHBIX T€I BO BHHUMaHUE
NPUHUMAIOTCS. NPEUMYILIECTBEHHO HAJEKHO YCTAaHOBJCHHBIE (aKThl M  T'€0JOTMYECKHE
3aKOHOMEPHOCTH, Ha KOTOPBIE ONMPAIOTCS BCE NAJIbHENIINE CYKACHUS U TOCTPOCHMUSL.

[Tox reomeTpuzaiueil 31ech U Janee MOHUMAOTCS JII0Obie Tpaduueckue H300paKeHUS
00BEKTOB Pa3BEeIKU - OT MPOCTEHIINX 3apPUCOBOK M CXEM J0 T'€OJOTMYECKHX KapT, pa3pes3os,
TUIICOMETPUYECKUX IIJIAHOB, IIPOEKIUMI, MOJIEIEH U T. II.

B xonTtpoabsHOi#l pabote Nel paccMOTpuM B KadecTBE MpHMeEpa XOJ PEUICHUs 3a1a4H U3
paznena 4.

3aoanue
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Ha aByx cocemHuX MIaXTHBIX MOJSAX, UMEIOMMX JUIMHY 1O MPOCTHPAHHIO N0 4 KM U
IIMPUHY MO 2 KM, pa3BelJaH BBIACPKAHHBIM YTOJBHBIM IUIACT LIMPOTHOTO MPOCTHUPAHUS C
najgeHueM Ha or noxa yriaom 20°. MoumrHocTs miacta - IM. Ha ogHOM M3 IMIAXTHBIX MOJIeH
ycTaHOBIIeH cOpoc, a Ha Apyrom - B3opoc. IIpoctupanue cmecTurenell MUPOTHOE, MaZeHue Ha
0T oA yriom 65°. BepTukanbHas aMIUIMTYya CMEIIEHUsT Ha 000MX MIAXTHBIX MOJIAX paBHA 50
M.

Ha Tpex BepXHMX rOpH30HTAX IMIAXTHBIX MOJIEH MPOWIEHBI MOIXOAHbIE KBEPIUIArd, a Ha
NIEPBOM U3 HUX - IITpeK. Boicota ropusonTos 100 M.

TpeGyercs:

CdhopmynupoBath 331241, BHIOpAaTh CUCTEMY H OTIPENIEIUTh 00BEMBI IKCIUTYaTallMOHHOM
pa3BeAKH INAXTHBIX TOJIEH, €eclU yKa3aHHbIE HApYIICHUs IE€PECEeKaloT YroJbHBIM IIacT
IPUMEPHO Ha 75 M HWXKE MEepBOTo ropu3oHTa. ONpenenuTh Takke, Ha KaKOM IIAaXTHOM IOJie U
HACKOJIBKO 3arachl yriis OOJbIIe.

XoJ1 pereHust
1. 'eomeTpHu30BaTh YrOJbHBIH IUIACT U HApYLIEHHU HAa 00oux moJsix B macmTade 1:10000.

2. OpHEeHTHMPOBOYHO MOACUMTATh 3alachl YIS MO KaXAOMY IIAXTHOMY TMOJIO, IPUHSB
00BEeMHYIO0 Maccy yrisi paBHoi 1.8.

3. Ha rpaduxe moka3zaThb NpOWIEHHbIE M MPOEKTHPYEMbIe BBIPAOOTKH HKCIUTyaTallHOHHON
pa3BeaKU.

4. InuHy MPOEKTHBIX BRIPAOOTOK OTIPENIeNIUTh Ha pa3pe3ax.

Pemenue 3agaun.

CornacHO ycloBUIO 3a/1a4M, HAa OJTHOM U3 IIAXTHBIX MOJIEH I0)KHOE TEKTOHUUECKOE KPbLIO
OMYyIIEHO, HA JpPYroM - MPUNOJHATO MO cMecTuTeno Ha 50M mo Beprukanu. Camo ke
TEKTOHMYECKOE HApYILIECHHE TMEepPeceKaeT YrojbHBIM IUIACT HAa OTMETKe -175M. YuutbiBas
LIIMPOTHOE IMPOCTUPAHUE YTOJIBHOTO IUIACTa U YKa3aHHOTO HapyIIEHHUs, IOCTPOUM BKPECT ITOTO
NPOCTHPAHUS Yepe3 CTBOJI IIAXThl Ha OOOMX MHIAXTHBIX MOJIAX BEPTHKAJIbHBIE pa3pesbl B
Tpebyemom Mmacmirade. I'eomeTpru3zoBaB Ha pa3pes3ax (puc. 5 u 6) MOJOXKEHUE YroJBHOTO IJIacTa
U HapylIeHUus, HAMETHUM, KpPOME€ YK€ NpPOWIEHHBIX CTBOJA, IUTPEKAa M TPEX IOIXOMHBIX
kBepuuaroB (NeNe 1, 2 u 3), mpoeKTHbIE BEIPAOOTKH IKCILTyaTalIMOHHON Pa3BEIKU - MOJIXOAHbIE
kBepuuiara NeNe 4, 5,6, 7 u 8.

W3 mocTpoeHHBIX pa3pe30B BHJHO, YTO Ha INAXTHOM I0JIe€ ¢ B3OpPOCOM 3amacoB YT
Ooybllle, YeM Ha IIAXTHOM TI0J€ CO COpPOCOM, YTO MOATBEPXKAACTCS HIKEIMPUBOAUMBIMU
pacy€ramu.

1. FQOMeTpHSaHI/IH YroJbHOI0 IJjacta 1 HApylmeHusd Ha 000X IIAXTHBIX MOJIfAX.

PA3PE3bI ITAXTHOT'O ITOJISI YEPE3 CTBOJI IITAXTHI B
MEPU/INAHAJIBHOM HAIIPABJIEHUUN

Macura6 1:10000
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Puc.6. IllaxTHOE MoJIe ¢ B30pocoM

2. IToacuéT 3anmacoB yrJs.

a) Ha WaxmHom no.ie co 05p000M.'
P1=V1'd (4 1)

rne Py —3amacel yriist Ha mepBOM LIAXTHOM o€ (T);
Vi - 00b€M YroJpHOTO IJIacTa B IMpeAesax MaxTHOTO Mo JUIMHON 4KM U IIUPUHOHN 2 KM

3
(), 3
d - o6bpémuas macca yrist (1.8 /m”).
JlnvHa yroJpHOTO IJIacTa Mo MaJeHUI0 OT MOBEPXHOCTH /10 ropu3oHTa -800M, ¢ yué€Ttom

€ro CMelIeHusl 1o pasnomy, coctabiseT 2150m (cM. paspes Ha puc. 5). Orcioga 00bEM MIacTa B

000X KPBUIBSX, IPU MOIIHOCTH IJIacTa 1M, COCTaBUT:
V1=4000x2150x1 =8600000m".

P=V-d=8600000x1,8= 15480000T.
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0) Hawaxmuom none c 630pocom:
P2=V2'd2 (42)
rjae P, - 3amacel yriisg Ha BTOpOM IIaXTHOM MoJie (T);
3V2 - 00bEM YToJIbHOTO IJIacTa B MpejeNiax MIaXTHOTO MOJS JUIMHOM 4 KM M MIMPUHOHN 2 KM
(M);
d - o6péMHast Macca yrus (1,8 T/m).

JUIMHA YroJapHOIO IUIacTa Mo MaJeHUI0 OT NOBEPXHOCTHU JI0 Topu3oHTa - 800M, ¢ yu€ToM
ero B30poca 1o pasznomy, coctasiser 2200m (pa3pe3 Ha puc. 6). OTcrona 00béM mIacta B 000ux
KPBUIbSIX, IPH MOIIHOCTH TIacTa 1M, COCTaBHT:

V,=4000x2200x1 =8800000m".

P, = V-d=8800000x1,8= 15 840000T.

CrnenoBarenbHO, Ha IIAXTHOM TOJ€ C B30pOCOM 3amacoB YIisi OOJbIlle Ha pasHHILY:
A=15840000 - 15480000=360000T.

3. Pacuér 00bEMOB IKCIIIyaTAllMOHHOM Pa3BeAKH.

[To xaxxIoMy M3 AXTHBIX MOJIEN MPOWJICH IaXTHBIM CTBOJI M MTOJAXOIHbIE KBEPIILJIArd Ha
TPEX BEPXHUX TOPU30HTAX, & HA IEPBOM U3 HUX - IITPEK.
TIpuHIMas pa3Mepbl KBEpILIAra B MOIEPEUHOM CedeHHH 2X2 M (S-4M°), ompenennm
00BeMbI TOPHBIX BBIPAOOTOK MO cienyromien popmyne: V=S-L,
rae: S - mwiomaak KBepuuiara (M>);
L - nauua kBepuiara (m).

a) waxmuoe none co coOpocom.
[Tpoiinennsie BBIpaOOTKH HA TOPU3OHTAX
-100M: V,=4x980=3920M"
-200M: V,=4x750=1000m"
300Mm: V3=4x700=2800m"

Utoro: 9720m"
[TpoexTupyemMbie BRIpaOOTKH HA TOPU30HTAX
- 400m: V,=4x280=1120m"

-500M: V5=4x0=0

-600M: Vs=4x260= 1040Mm"-

-700M: V7=4x530=2120m"

-800M: Vs=4x800=3200m"
Urtoro: 7480m’

0) waxmmnoe none c 630pocom.
[TpoiinenHsie BBIpaOOTKH HA TOPU3OHTAX
-100Mm: V;=4x980=3920m"
-200Mm: V,=4x550=2200Mm"
-300Mm: V3=4x280=1120m"
Uroro: 7240m°
[TpoexTupyemMbie BBIpaOOTKH HA TOPU30HTAX
- 400M: V4=4x20=80m"
- 500M Vs=4x250=1000m"
- 600M: V6=4x500=2000m"
- 700M: V,=4x740=2960m"
Hroro: 6040m°
Becy 00BEM aKCIIITyaTalMOHHOHM pa3BelKW HAa OOOMX INAXTHBIX MOJSAX cocTaBUT: 13520

15



He meHee BaXHBIM ABISICTCS W APYTUe pas3/ielibl METOAMYECKOrO MOCOoOus, B YaCTHOCTH
pazznen no onpoboBanuio. Kak M3BeCTHO naHHBIE ONMPOOOBaHMS JAIOT OOJBIIONW MaTepuan JUIs
U3Y4YEHUs H3MEHYUBOCTH OpYICHEHUs, WM3YyYECHHUs MHOTOYMCIICHHBIX 3aBUCHUMOCTEH MEKIY
pa3IMYHBIMU [IOKa3aTelsIMU KaudecTBa, JJIs pacdyeTa MPOTHO3HBIX cojepkaHuid. C 1enbio
00OCHOBaHMS TOrO MJIM HHOTO Ccrocoba ompoOOBaHHUs, TYCTOTBI CETH TNpPoO, KOHTPOJIS
onpoOOBaHUS B 3ajlayax HMCIOJIb30BAHBI MPHEMbl MaTEMaTHYECKOW CTAaTUCTHKU. B uyacTHOCTH
Takue, KaK BBIYHMCIICHUE CPEIHEro apu(pMETHYECKOTO, TUCIIEPCHH, CPEAHEKBAIPATHUECKOTO
OTKJIOHEHUS, Kod((uIMeHTa Bapuauuu U Ap. DTH pacyeTHbIE MOKa3aTedH HEOOXOIUMBI IS
BBIUMCIICHUS] KOPPEISIIUOHHON 3aBUCUMOCTH MEX/1y JABYMsI U OoJiee ClydyailHBIMU BETMYMHAMU:
MEX]ly COJCpKAHUAMU KOMIIOHEHTOB, 0OBEMHON Maccoi pyabl U COJAEpKAHUEM KOMIIOHEHTOB,
MEX]Ty BBIXOJIOM MTPOAYKTOB 0OOTAIICHUS M CO/IEpKAaHUEM KOMIIOHEHTOB U JIp.

Pemras 3agaun u3 JaHHOTO paszena, CTyACHThI HAay4daTcsi BECTH 00pabOTKy BHYTPEHHETO
M BHEIIHET0 KOHTPOJII XWMHUYECKHX aHAJIM30B, IMPEACTaBIAIONIME €000 HEpPaBHOTOUHBIE
U3MEpeHHUsl CiydaiiHON BenuuuHbl. CyMEIOT YCTaHOBUTh HAJMYUE CHUCTEMAaTHYECKOH OIMOKH,
paccuuTaTh ypaBHEHHE MONPABOK U MHOTOE APYroe.

OmnuM W3  TNaBHBIX  (DAaKTOPOB, OTMPEACISIONIMM BBIOOp CHCTEMBI  pa3BEIKH
MECTOPOXKJEHHSI, B YACTHOCTU BBIOOP TUIOTHOCTH Pa3BEIOYHOM CETH, SIBISAETCS W3MEHYUBOCTD
r'€0JIOTO-TIPOMBIIIUIEHHBIX TApaMeTPOB, KOTOpas CBs3aHa C IJIOTHOCTBIO CETH HAOIIOACHUMN
HEKOTOPBIM KPUTEpPUEM, XapaKTEPU3YIOIIHUM JOCTOBEPHOCTh pa3Beaku. [Ipu pemenun 3anay mno
TOMY pa3fely HCHOJb3YyeTCs CTAaTUCTUYECKash MOJENb M3MeHUMBOCTH. OHa OCHOBaHa Ha
IIPEIIOJIOKEHUH, YTO U3MEPEHHBIE 3HAUEHHSI I'€0JIOTO-IIPOMBIIIEHHBIX TapaMeTpOB (MOIIHOCTH
II0JIE3HOTO MCKOIIAEMOTI0, COJIEPKaHUsI KOMIIOHEHTOB B pyJax U Jp.) SBJISAIOTCS HE3aBUCUMBIMHU
CIIyJalHBIMHM BeJTMYMHAMH. Mepoi M3MEHYMBOCTH B JAHHOM MOJENIH SBISETCS KOA(D(PHUIHMEHT
Bapyauuu V' 3HauyeHUN TEOJOrO-IPOMBIIIICHHOTO IIapaMeTpa, HaxOXKJIEHHE KOTOpPOro
IIPETyCMOTPEHO B PsZie 3a1au.

M3BecTHO, YTO AN JIOKAJIM3AMK 3aJIeKEH TOJIEe3HbIX MCKOMAeMbIX HEO0OXO0IUMBI
KOHKPETHBIE PYIOKOHTpOJMpYomue (akTopsl (MPeanochliku). B psge 3amad mo pasBenke
IIPEAJIaracTCsl Ha OCHOBE 3aJaHHBIX IPEANOCHIIOK N'€OMETPU30BaTh B MPOCTPAHCTBE U3BECTHBIC
U TIpeJrojaraeMple Teja IMojae3HOro UCKOMaeMoro Wi pyJOKOHTposupyomue ¢hakropsl. CTpos
IEOJIOTUYECKYIO KapTy, pas3pe3, TMIICOMETPUYECKUHM IUIAH MM IPOEKLHIO PYOHOTO Tejla Ha
KaKyl0-IM0O IJIOCKOCTh, OYAYIIMH CIEIHATUCT MO YCIOBHIO 3a7aydl OJHOBPEMEHHO JOJIKEH
000CHOBBIBATh TY WJIM MHYIO CTA/IMIO T€0JIOTOPa3BeIOYHBIX pabOT, BHIOMPATh CUCTEMY Pa3BEIKU
pyaHbix Ten. Beé aTo morpedyeT OT cTyldeHTa HEOJHOKpPATHOro oOpamieHHs K TEOpUH, YTO
€CTECTBEHHO, YKPEIIUT €r0 3HaHU 110 CIIEHUAIBbHOCTH.

B xonTpoabHyl padory Ne2 BouuiM 3ajaduu M3 paszena M0 T'e0JI0ro-3KOHOMUYECKON
OLIEHKE MECTOPOXKJICHUI MOJIEe3HOT0 uckonaemoro. CTyaeHTaM MoTpedyeTcs yxKe 3HaHHE TaKuX
TEPMUHOB (M HE TOJBKO TEPMHHOB), KAaK KOHIUIIMM, KalHUTAJIbHbIE BIIOKEHUS, MOLIHOCTbH
TOPHOPYIHOTO TPEIUpPUATHS W JApYrue T[OKa3aTeld SKOHOMHYECKOW 3(PPEeKTUBHOCTH
9KCIUTYaTallil MECTOPOXKACHHUS.

Bce HeoOXoauMble KpaTKHE TEOPETUYECKHE CBEAEHUS CTYIEHTHl CMOTYT TIOJY4HTh,
BOCIIOJIb30BaBUINCH YU€OHO-METOJAUYECKUM IOCOOHEM, KOTOpoe pa3pabaThIBaioCh aBTOPOM B
¢dopme 3aauHNKa-TIPAKTHKYMa CHEIHUAIbHO IS IBYX JTUCHUIUIMH «MeCcTOpOKICHHUS TOJIE3HBIX
ucKomaeMbIx» M «PymHuuHas reonorusi». Kaxaelid pasznen yuyeOHO-METOINYECKOTO IMOCOOHS
IIPEIBAPSIOT KPaTKUE CBEACHMSI M3 TEOPETHUYECKOIO Kypca M IPUBOJATCS INPUMEPHI pEIICHUs
TUIIWYHBIX 33/a4.

Ilpumep BBINOTHEHHS] KOHTPOJIBHOW padorbl u3 pasgena mno «I'eoJsoro-
NPOMBIIJICHHOM OLIEHKE MECTOPOKACHHUA».

Kak mnpaBuno, reosyoro-mpoMBIIUICHHAS OIICHKAa PYIHOTO OOBEKTa MPOBOIUTCS TI0
pe3yibTaTaM ero JeTanbHOU pa3Beaku. 1o e€ 3aBepiieHuu TOKHBI OBITH OTIPE/ICIICHBI:
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1) Komm4ecTBO 3amacoB IOJIE3HOTO HCKONAEMOro (yCTaHABIMBAETCS IPU H3YyYEHHUH
(dbopMBbI, YCIOBHIl 3ajieraHusi M pa3MEpoB TeJ IOJIE3HBIX HMCKOMAEMBIX IyTE€M IOCTPOCHHUS
CHUCTEMBI T'€0JI0TMYECKHUX Pa3pe30B);

2) KauecTBO IIOJIE3HOIO MCKONAEMOr0 M KOJMYECTBO TOJE3HBIX (OCHOBHOTO U
COITYTCTBYIONINX) KOMIIOHEHTOB (BBISIBIISIFOTCSI OIPOOOBAHUEM);

3) TEXHOJIOTMYECKHE CBOMCTBA IIOJIE3HOTO MCKOIAEMOIo, T.€. BO3MOXHOCTb U
palMOHANBHOCTh W3BJICUEHHS] BCEX IOJIE3HBIX KOMIIOHEHTOB WM MEpepadOTKU I0JIE3HOTO
HUCKOIIAEMOr0 A JAIbHEWIIEro  MCHOJb30BAHMS B COOTBETCTBYIOUIMX  OTpacisx
MIPOMBIIIICHHOCTH (YCTaHABIMBAIOTCA B XOJI€ TEXHOJIOTHYECKOro ONpoOOBaHus);

4) TOPHOTEXHHYECKHE YCIOBUA pPa3pabOTKH MECTOPOXKIEHHUS (BBISACHSAETCS IO
pe3ysabTaTaM THIPOTre€OJIOTHYECKUX M HHKEHEPHO-T€0JIOTHYECKUX HCCIeIOBAaHUM, a TaKXKe MpH
U3yUYEHHUH MTPOCTPAHCTBEHHO-MOP(OIOTHIECKUX OCOOCHHOCTEHN Tell MOJIE3HOTO CKOTIAEMOT0);

5) sKOHOMHKO-Teorpaduyeckue yciaoBHs pailoHa MECTOPOXKACHUS — KIMMAT, peibed
MECTHOCTH, DHEPreTHYECKHE PECYpPCHl, TPAHCIIOPTHBIE YCIOBHUS, 00ECIEUEHHOCTh TOIJIMBOM H
MECTHBIMH CTPOMTEIBHBIMH MaTepHajlaMH, TPYIOBBIE PECYpChl, IKOHOMHMYECKHHA MpPOpUIiIb
paiioHa u Ap. (OLEHUBAIOTCS HAa OCHOBAaHMM W3YYEHMsI COOTBETCTBYIOIIMX YCIOBUH B IEPUOA
IIPOBEJICHUS PA3BEAKH).

OxoHuaTenbHast OLIEHKA MECTOPOXKACHMSI IMPOBOAUTCS IIOCIIE 3aBEPIICHMSI Pa3BEIKH,
TOYHEE, MOCIIe MOACYETa 3aMlaCOB U YTBEPKICHUS MTPOMBIIIIEHHBIX KOHAUIUHN, TaK KaK IJIaBHBIM
KpUTEPUEM TNPOMBIIUIEHHON 3HAYMMOCTH MECTOPOXKIEHHUS, OCHOBOWH pacdyeToB €ro ILEHHOCTU
ABJIAIOTCS 3alachl IIOJIE3HOTO MCKOMAEMOI0 M IOJIE3HBIX KOMIIOHEHTOB. IIpmuem, BaxHO
OTPEJENUTh HE TOJBKO KOJIMUYECTBO 3aI1aCOB MMUHEPAIBHOTO ChIPbs, HO U UX JOCTOBEPHOCTH, T.€.
BaXXHO, YTOOBI ATH 3amachl OKa3aJIHUCh MPH OTPabOTKE B TOM MECTE, MMEIHU TO KayeCTBO M Te
0COOEHHOCTH, KOTOpBIE OB YCTAaHOBJICHHI B IpOIEcce MoicueTa 3anacoB. Ha ocHoBe mojcuera
3alacoB OIICHMBAIOTCS TO0J0Basi MPOMU3BOJUTEIBHOCTh TOPHOJOOBIBAIOIIETO MPEANPUATHSA,
BBIMYCK TOBAapHOM MPOAYKUMHU (PyIbl HIM KOHLEHTPATOB), c€0ECTOMMOCTb, PEHTAOEIbHOCTD
pa3pabOTKU MECTOPOXKACHHUS C YYETOM MEPONPUATHH MO COXPAHEHUIO OKPYKAIOIIEH Cpesibl.
[Ipy »>TOM OILIEHOYHBIE TIOKa3aTeIM MOTYT pPACCUMTHIBATbCA HE TOJBKO Ui BCEro
MECTOPOXKIEHHSI, HO U JIJIsl OT/AEIBHBIX €T0 YYaCTKOB.

3aoanue.

Mectopoxkaenne anatuta KoamBa (XuOWHBI) MpeACTaBICHO TOJIIEH —amaTUT-
HE(PETUHOBBIX MOPOJ, 3aJIETAININX Cpeld ypTUTOB. OOIIas MOLTHOCTh TOJIIU KOJeOnercs ot
100 no 300 M u B cpennem paBHa 200 M. [lageHue pyaHoro Tena Ha ceBep-ceBepo-3amnaj 30—
40°.

Cpeny npoAyKTUBHOM TOJILIM BBIAEISAIOTCS TPH ILIacTa psaoBbIX pya (conepxkanue P>Os
o6onee 12%), uMerOmMX CPETHIOI MOIIHOCTh, COOTBEeTCTBeHHO 27, 32 m 40 m. Mexny
TUTACTaMH PSIOBBIX Pyl pacojaraloTcsi MaCCUBHBIE HEPABHOMEPHO3EPHUCTHIE YPTHUTHI, CPEIHSSA
MOIITHOCTh KOTOPBIX MEXAY NEPBbIM M BTOPHIM PYIHBIMHU TEJIaMHU COCTaBisieT 60 M, a MEXIY
BTOpPBIM U TpeTbuM — 40 M. [lepexoapl MeXly pyIHBIMHU IUIACTAMH ¥ YPTUTAMU MOCTETICHHBIE.
B KoHTakTe ¢ pyAHBIMH T€lIaMH, a UHOTAA B HEKOTOPOM YAAJICHHU OT HUX YPTHTHI COJEpXKar
PaBHOMEpPHYIO BKPAIJICHHOCTh amaTtuTa M TPOCIOM amaTUTOBBIX pyA. Cpeam ypTUTOB
BBIZICTISIIOTCS  TNIACTOOOpa3HbIe Tena 3a0allaHCcOBBIX OemHbIX (comepxkanue P,Os 8—12%) u
yoorux pya (conmepxkanue P,Os 4—8%). Obmas momHOCTh O6equbIX pya 12 M yborux 30 m.
[ToncunTaHHble 3amackl amaTHTOBBIX pPYyA HA MECTOPOXKACHWH 3aBUCAT OT OOPTOBOTO
conepxanus P,Os B pyzie 1 coCTaBIAIOT (CM. HIDKe Tabmuity 1).
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Ta6auma |1

N -| 2ap1: ; ITyctuie nopo-
Boprosoe copep- |CPeAHEE COMED-| 3apnack pyasi, ) Tops
Kamme P05, % ;Kalmt[?_l),O,,. MAH. T m,lml?né).}%r:ou
12 17,1 128 o8
8 15,6 153 48
-+ 12,5 219 36

Pazy6oxxuBanue pyabl 5%. OOoramieHue MeTronoM (JIOTAlUU TO3BOJISET MOIYYHUThH
KOHLEHTpar ¢ coaepxkanueM P,O0s 39,4% mnpu wuseneuenun P,Os 93,5% HesaBucumo ot
conepxanus P,Os B ucxonnoii pyne. Cebecroumocts oborameHust 1 T pyabl TakKe HE 3aBHCUT
ot conepxanust P,Os u cocrasmser 1,32 py0.

TeXHUKO-IKOHOMHYECKUE TaHHBIE SKCILTyaTallkd MECTOPOXKACHHUS TIPUBEACHBI B Ta0. 2.

Ta6auuma 2
OTKphITHIE PaGoThi IMTopsemusie paboThl
Boprosoe copep- Y% e Kanu- VYaenbHble Kanu-
xate Py0,, CeGecroumocTs TanbHME 3a1‘?)a1-u CeGecTouMOCTb | ranpuple 3aTPaThi
% no6eiun 1 T pyast, Ha 1 T pPYAbI, AoGbiun 1 T DYABL | ya 1 T pyasr,
pY6. Py6. PYy6. 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

OnroBas nena 1 T amarutoBoro kKoHueHtpata 12,5 py0. ['omoBoii 06beM KOHIIEHTpaTa,
KaK M 3amacbl pyabl, 3aBUCUT OT OOPTOBOTO COJEp)KaHUS M COCTABISET COOTBETCTBEHHO: I
Bapuant 2,36, 11 Bapuant 2,65 u I 11 Bapuant 2,75 MIH. T.

Xoo pewenus
1. CebecTonMocTh 1T aaTUTOBOTO KOHIIEHTPATa PACCUUTHIBAEM 10 popMyIIe:

Q=(Qut Qo) Qo eeeeereereeeee (4.3)

rae Q, — cedbecTouMocTh 100BIUU 1T PyAbL;
Q, — cebecTonmocTh oborameHus (nepeaena) 1t pynasr;
q — pacxoJ py/Zibl B TOHHaX Ha MOJIy4eHHE 1T KOHEUHOTO MPOAYKTa (KOHIEHTpATa).
Pacxon pyzabl HaxoauTcs U3 GOPMYIIBL:

q=C« /(CyKi'Ky) (4.4)
rae:  Ci— conepxkanue P,Os B KOHIIEHTpaTe,

C, — cpennee conepxxanue P,Os B pyze,

K, — xoapduument ussnedenus: P,Os npu oboramennu,

K, — xoadduinenT pazy6oKuBaHUs PYIbL.

CopneprkaHue MoJIe3HOTO KOMIIOHEHTA B Pyl TPUHUMAETCS 110 TaHHBIM pa3BeIOYHbBIX
paboT, coziepKaHue MOJIE3HOTO KOMIIOHEHTA B KOHIIGHTpaTe M KO3(P(PUIMEHT U3BICUYEHUS — IO
JTAHHBIM TE€XHOJIOTUYECKUX MCIBITAaHHUN, K03 UIIMeHT pa3y0oKUBaHUS — IO JaHHBIM MTPOOHOM
HKCIUTyaTaly JUOO 10 aHAIOTHH.
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omkpviman 0obsiua

bopm
12 g- 3940 _5s0r Ok = (2.30 + 1.32) 2 2.59 = 9,38 pyfi/r
17.1¥0.935%0.95 d
39.40
8 = =284 =(2.11+ 1.32)+ 2.84 =9.74 py6/
17 156%0935¢095 T Qe =( ) PyBIT
39.40
4 = =355 =(1.86+1.32)+3.55=11.29 pyb/T
77 12.5%0.935%0095 Qe =( ) Py
noodzemMuan dobsiua
12 = 39.40 =259T Oraz=(2.00 + 1.32) « 2.59 = 8.60 py6/r
T 171s0935%095 TSR L) e S0 T SO0 PY
39.40
8 = =284 T =(1.90+ 1.32) « 2.84 = 9.14 py6/T
7™ 156%0935%0095 O =( ) Py
39.40
4 = - =3.55 =(1.74 + 1.32) + 3.55 = 10.86 pyb/T
7™ 12.5%0.935%0095 T Qo =( ) Py
2. PenrabenbHOCTE N0 KOHUEHTPATY | {loy, = I} + Py, (4.5)
rae Il = L - Or - npubbuib OT 1 T KOHIEHTPATA, (4.6)
P = Py/q - oburee KOJIHYECTBO KOHLEHTPATA OT Pa3paboTKH MECTOPOXKIAEHHS. “.7
6opm omkpsimaa dobsiua nodvemuan oobsiua
12 Hk(12)= 12.5-9.38=3.12 pY6/T Hk(12)= 12.5-8.60=3.90 pyﬁ/’l‘
8 Iy (3y=12.5-9.74 =2.76 pyb/T Il =12.5-9.14 = 3.36 pyb/T
4  ITye=125-11.29=121 py6/r Iy =12.5 - 10.86 = 1.64 py6/r
6opm
12 Pk(12)= 128 /2.59 =49.42 MiH.T. Pk(u)= 128/2.59=49.42 mnn.T.
8 Pk(s) =153/2.84=53.87 MuIH.T. Pk(S) =153/2.84=753.87 MIH.T.
4 Pk(4)=219/3.55=61,69 MIJIH.T. Pk(4)=219/3.55=61.69 MJTH.T.
6opm

12 Mogy2=3.12+49.42 = 15419 Mmi.py6.  Tlogy 1= 3.90 « 49.42 = 192.74 MmH.py6.
HgEu‘ @®= 276+ 53.87=148 68 M.m»{,pyG, Hgaw(g) =3.36+53.87=181 MJ‘IH.pY6.
4 Ho5,4 @ = 1.21 «61.69=74.64 M.TII'I.pyG. Hogu‘(.;) =1.64+61.69=101.17 MJIH.pyG.
3. I'onoBas npubeiab 00 KOBUEHTPATY @ [Ix = [+ Ay, (4.8)

rae Ay - romoBoe MPOM3BOACTBO KOHILIEHTPATA.

bopm OmKpsiman 0obsina noovemnan dobsiua

12 ng(n)::;. 12+.236=1736 MJ]H.pyG. ng(12)=3.90 +2.36=920 MJIH.pyG.
8 I 8)=2.76 + 2.65 = 7.31 man.pyb. [T (8y=3.36 + 2.65 = 8.90 mnH.py6.
4  ITx@=121+275=3.33 min.py6. Il 4y=1.64 +2.75 =451 mnn.pyb.
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4, O6mas npubeLIe OT pazpaboTKH MECTO EHUSA sy = - , (4.9)
r(l+r)
rae » — DPONeHTHA™ CTABKA (IUCKOHT), Mpunumaewm 6 %
n= y - CPOK SKCIUIyaTalliA MECTOPOXICHHUSL. (4.10)
*q
Gopm omxpviman 0obsiua noodzemnan dobsiua
12 n=128/236+2.59=21ron n=128/236+2.59=21roxn
8 n=153/2.65+2.84=20 ner n=153/265+2.84=20 ner
4 n=219/275+3.55=22rona n=219/275+3.55=22rona
. k ] K |
7.36*[(1+0.06)" -1 9.20*|(1+0.06)" -1
12 Hopy = = 86.59 MitH.py6. Ilo6, = =108.24 MuH.py6
% 0.06% (1 +0.06)" 0,06 % (1+0.06)"
7311 +0.06)" -1] 8.90% [(1+0.06) -1
8 ooy = =83.76 muu.py6. [losy = =101.98 MaH.py6
% 0.06% (1+0.06)" Py e 06+ (1+0.06) Py
3.33+[(1+0.06)* -1] 4511 +0.06)* -1
4 Hosy = = 40.08 Mnn.py6. oy = = 54.29 miu.py0
% 0.06%(1+0.06)” T (1+0.06)" o

5. Hawbojiee ONTHMAaJbHBIA BapHaHT OopTOBOro conepxkaHus P,0s B pyae OHEHHM [0
NpHBENEHHBIM 3aTpaTaM Ha 1 T koHUeHTpara (py6):

3ﬂp :QK+E- Kydk, (411)

rane E — HOPMATHBHBIH koad)dmuuez-rr npuBeneHus (npumem E = 0,15);

Kyox = Kjop » q — ynemvHule 3aTpaTsl Ha 1 T koHUeHTpara (py6); (4.12)

Kap— ynenbHbIE KanUTaNbHbIE 3aTpaThl Ha 1T pyas (py6).

6opm omKpeiman 0obsina nodvemHuan dobsiua

12 Kjox =5.46 + 2.59 = 14.14 py6/T Kyox =6.11+2.59 = 15.82 pyb/r

8  Kym=1546+284=1551pyb/r Kyox =6.21 + 2.84 = 17.64 pyb/T

4 Kyox = 5.46 + 3.55 = 19.38 pyb/T Kyox = 6.21 « 3.55 = 22.05 py6/T
bopm
12 3p=938+0.15+ 14.14 = 11.50 py6/r 3 = 8.60 +0.15+ 15.82 = 10.97 py6/T
8 3, =9.74+0.15+ 15.51 = 12.07 py6/T 3, =914+0.15+ 17.64 =11.79 py6/r
4 3 =11.29+0.15 + 19.38 = 14.20 py6/T 3y = 1086 +0.15 « 22.05 = 12.52 py6/T

Kak mnoxaspIBalOT pacueThl, NMPUBEICHHBIE 3aTpaThl Ha | T KOHILIEHTpaTa HUXKE €ro

oTmyckHO# 1eHsl (12.5 py06/T) TonbKO Ui BapuaHTOB OoprToBOro coaepkanus 12 u 8 %.
CpaBHeHue peHTAa0ENbHOCTH, OOIIEH W TOJOBOW NPUOBLIH, CEOECTOMMOCTH TIOKa3bIBAET
HECKOJIBKO JIy4IlIne Mmoka3zarenu it 6opra 12%. Tem He MeHee, yuuThIBast OJIM3KHE TOKa3aTeIN
pa3paboTku mo 6opty 8%, a Takxke TpeOOBaHHE KaK MOXHO 00Jiee MOJTHOW OTPaOOTKH 3aIacos,
1eJ1Ieco00pa3Ho Ui TOJICUeTa 3armacoB M pa3pabOTKU MECTOPOXKIEHHsS NMPUMEHUTH OOpTOBOE
coaepxanue 8%.
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5.4 IlpumepHasi TeMaTHKA I0KJIA/10B

. Cramuu pynoo0Opa3oBaHus.

. l'eonoruyeckue ycnoBust 00pa3oBaHUS MECTOPOXKICHUN MOJIE3HBIX HCKOTIAEMBIX.
. MecroposxaeHus miaaTGopm.

. MecTopOKI€HUSI OKEAHOB.

. OcTatouHble MECTOPOXKACHUS CHIIMKATHBIX HUKENIEBbIX pya KyObl.

. NTHOMIbTpallnOHHBIE MECTOPOKIACHHUS YPAHOBBIX PY/I.

. Metamop(doreHHbIe MECTOPOKIACHUSI.

. [one3npie ncKkoMaeMble U TEKTOHUKA JIUTOCPEPHBIX IIJIHT.

. [one3nsie nuckonaempie Mypmanckoi obaactu.

5.5 Tembl pedeparos

. Mopdonorust Tei mojae3HbIX HCKOTTaeMBbIX.
. [IpoucxoxaeHrne kapOOHATUTOBBIX MECTOPOKICHUH.
. Tunel mErMaTUTOBBIX MECTOPOKIACHUM.

1
2
3
4. AbOUTUT-TPEI3EHOBBIE MECTOPOKICHHS.
5.
6
7
8
9

I'eonorusa u MuHeparenuss MupoBoro okeasa.

. 'my6okoBOIHBIE TaliHBI YEPHBIX KYPUIBIIUKOB.
. 'mpporepmaiibHble H3MEHEHNS BMELAIOUINX IOPOJ U OPYIEHEHHUE.
. AKTyanbHOCTb Mpo0OsieMbl HeTera3ononckoBeix padoT Ha Poccuiickom Cesepe.

O BO3MOKHOCTH CYILIECTBEHHOI'O CHMKEHUSI PACXOJ0B IO TPAHCIIOPTUPOBKE YIIIEBOJOPOJIOB

Ha Poccuiickom Cesepe.

10. HedTera3oHOCHOCTh «HECOCTOSBIINXCS OKEAHOBY.

11. PocchlnHbIE MECTOPOKACHHUS.

12. OcoOeHHOCTH 0CaIOUHBIX MECTOPOKICHUH U TPEANOCHIIKH UX 00pa30BaHuUsI.

5.6 IlpumepHbIe TeMbI NPe3eHTANNM

I[J'DI BBICTYIUICHUSA C OOKJIaJJaMU Ha HAYYHO-IPAKTUYCCKHUX KOH(l)epeHLII/ISIX, CTYACHTELI 34

BpeMs y4eObl TOJKHBI MPUOOPECTH ONPEAETICHHBI HAaBBIK U OMBIT MOJATOTOBKU JIOKJIAZOB C
npeseHranueil. Huke npeuiaraercs IpuMeEpHsbIi IEpEeYeHb TEM JOKIAI0B C IIPE3ECHTALUECH.

1.

1. l'enernueckue ycinoBusi 00pa3oBaHUs MECTOPOKICHHIA MOIE3HBIX UCKOTIAEMBIX, UX CBS3h C
re0JIOTHIECKUME (POPMAIHSIMH U CTPYKTYpaMHU.

2. I'maBHbIE THUIBI PYAHBIX MOJE3HBIX HCKOMAEMBIX; I€OJIOTHYECKUE CTPYKTYpPhl PYIHBIX
MoJiell U MECTOPOXKIEHUM, METOJbl MX HCCIIEIOBAHUS; F€OJMHAMUYECKUE U CTPYKTYPHO-
netporpaduyeckue pakTopbl, KOHTPOIHUPYIOIIHE 00pa30BaHUE PYIHBIX MECTOPOKICHHIA.

3. IlpuHUHUNBl TPOrHO3HO-METAIOTEHUYECKOTO PpalOHUPOBAHMS; METAUIOTeHUYeCKas
MEepUOAN3aLIUs UCTOPUH 3EMJIH.

4. CtaiuiHOCTh Pa3BEeIOYHBIX PAbOT; TEOJIOTMUECKUE TPEINOCHUIKHM TIOUCKOB IOJIE3HBIX
HCKOMAEMBbIX.

5. Pa3Benka MeCTOpPOXKICHUHN MOJIE3HBIX UCKOTIAEMbIX. METOABI U CUCTEMBI PA3BEAKH.

6. OnpoOoBaHKe 1 OKOHTYPUBAHUE TeJl MOJIE3HBIX UCKOTIAEMBIX.

7. T'eonoro-mpoMbIlIJIECHHAass OLICHKA MECTOpOXAeHUW. [loHATHE O  KOHIULHUSX.
[ToaroroBiaeHHOCTH MECTOPOKICHUN SISl TPOMBIILIEHHOTO OCBOCHHUSI.

8. IToxcuér 3amacoB. OCHOBHEIE CIIOCOOKI IOICUETA 3aI1aCOB.

5.7 Bonpocsl K 3auery

Hcropus pa3sBUTUS YUEHHS O PYIHBIX MECTOPOXKICHUSX.
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2. Uro Takoe mnose3Hoe uckonaemoe? OmnpeneseHne MNOHITHS «PyAa», «MECTOPOXKICHUE.
I'maBHelIMe TPYMIIBI OJIE3HBIX UCKOTIAEMBbIX. [[poMBIIIIEHHBIE KOHAULIMY U 3aI1aChl TOJIE3HBIX
uckomnaeMbiX. OCHOBHBIE CIIOCOOBI NOICUETA 3aIACOB.

3. OmnpeneneHre MOHATHIA MPOBUHIIHS, 00J1aCTh, 0aCCEWHBI TOJIE3HBIX

HCKOIIAEMBIX; py/IHasl TOUKA, PYAOINPOSIBICHUE, PYJIHOE TEJO (3a1€XKb), pyIHOE

110JI€, py/IHasl 30HA U pyIHasl IPOBUHLHS.

4. MeranjoreHus, Kak OTpacib IeoJornyecknx 3HaHui. OO0Imas, pernoHagbHas M CHelHaIbHas
METAJUIOTE€HUs, METAJUIOTEHUs PYAHBIX paioHOB. UTO Takoe METaUIOT€HUYECKUH IOSIC H
MeTaJJIOreHNYeCcKasi IPOBUHIUSA?

5. Mopdoonorus Ten noje3HbIX UCKoNaeMbIX. YTo Takoe IITOK, THEe3/10, INTOKBEPK, IIIACT, JKUJIA,
pyaHbIi cTon0, muTa? Pa3HOBUAHOCTH XUJI. DJIEMEHTHI 3aJIeTaHus PyIHBIX Tel (MPOCTUPAHUE,
NaJicHue, CKJIOHEHHWE, JJIUHAa U MOIIHOCTb). Popma pyAHBIX 3alekeld TBEPABIX, KUAKUX WU
ra3000pa3HbIX MOJE3HBIX HCKOTIAEMBIX.

6. MuHepanbHbIM 1 XUMUUYECKHUI COCTAB TeJl MOJIE3HBIX UCKOMaeMbIX. Py Hbie 1

HEpyAHbIE MUHEpaJbl. B 4€M COCTOUT pa3inyne runoreHHbIX U TUIEPreHHbIX

MHHEpaIoB. MOHOMUHEpaIbHBIE U KOMIUIEKCHBIE PY/bl. [ JTaBHEHIIINE TUIIBI PYI.

Cocras yrneit u He(TH.

7. TexcTypsl U CTPYKTYPbl MUHEPAIILHOTO BemlecTBa. OnpeneneHns U pa3HOBUIAHOCTH TEKCTYP U
CTPYKTYp PYA.

8. Cramuu pynoo6pazoBanus. Kpurepuu nist Beraenenus craauii. Yto takoe

reHepanus u naparesesrc? CrnocoObl H300pakeHuUs SBOJIIOLUY Tpoliecca
MUHEPanoo0pa3oBaHMUsL.

9. l'eonornyeckue ycnoBusi 00pazoBaHUS MECTOPOXKACHUI MOJIE3HBIX HCKOMaeMbIX. OCHOBHBIE
criocoObl 00pa30BaHus PyIHBIX KOMIOHEHTOB.

10. Knaccuduxanuus pyansix mecropoxxaeruit no I1.Hurrmm.

11. Knaccuduxanuus pyansix mecropoxxaenuit o I'.IlTxeinepxény.

12. Knaccudukanus pyaHbIx MecToposkaeHuit o B.JIunarpeny.

13. Knaccudukanus MeCTOpokKIeHHIA MOJIe3HbIX ncKomaeMbIx 1o I1.M.TatapuHoBy.

14. CBoHas reHeTHYECKas KIacCU(pHUKAIMS MECTOPOXKACHUH TMOJIE3HBIX

uckomnaemsbix o B.1.CmupHoBy.

15. Cepun MecTOpOKIEHUH MOJIE3HBIX HCKOTaeMbIX. DPOpMaIi TOPHBIX IOPOJ U

MIOJIE3HBIX NCKONIAeMBbIX. B uéM pasnuuue Mex1y CUHI€HETUYHBIMU U

AIUT€HETUYHBIMU 3aJI€5KaMHU MOJIE3HBIX UCKONIAEMBIX.

16. MectopoxaeHns reoCHHKINHaNEeH. PaHHss, cpeaHsst U O3IHAS CTaAUN F€0CUHKINHAIBHOTO
pa3BUTHS.

17. ®opmanuu TOPHBIX TOPOJ U THUIIOMOP(HBIE MECTOPOKICHUS paHHEW, CpelHel U MOo3qHeH
CTaui T€OCUHKINHAIBHOTO Pa3BUTHS.

18. Mectopoxaenus miathopm. Bocemb apeBHUX MIATGOPM U TPH KOMILIEKCa MOPOJT (SIpycoB),
cllarallmx Kaxaywo miargopmy. @opmarmu miaThOPMEHHBIX YEXJIOB M CBA3aHHBIE C HUMU
MecTOpoXXaeHHs. V3Bep:keHHbIE TOPOIbI IaT(GOPMEHHOTO 3Tana pa3BUTHSL.

19. TlocnemoBaTenbHOCTh T€OCHHKIMHAIBHBIX U IMIaTGOpPMEHHBIX TpoliieccoB. COOTHOLICHUS
TEOCHUHKIIMHAJIBHBIX M IUIATQOPMEHHBIX JTAaloOB METAIOTCHUYECKHX IUKJIOB M0 3I0XaM
(Tabnwuma).

20. MectoposxaeHus okeaHoB. [ TaBHeNIIIMEe TEKTOHUYECKHE JIEMEHThl OKEAaHOB. MeTajioreHus
OKEaHOB.

21. JInuTeapHOCTh U IITyOHMHA (POPMUPOBAHUS MECTOPOKICHUN MOJIE3HBIX HCKOMAeMbIX. YeThIpe
rJTyOMHHBIE 30HBI B 3aBUCUMOCTH OT YPOBHS (POPMUPOBAHUS MECTOPOKIACHUI.

22. VICTOYHUKH MUHEPAJIHHOTO BEIECTBA U CIIOCOOBI €T0 OTIIOKEHHUSL.

23. DOx3oreHHble MecTopokaeHus. Kopa BeiBeTpuBaHud. Tunsl kop U nousB. COBpeMEHHbIE U
JPEBHUE KOPBI BEIBETPUBAHUS U IPUYPOUECHHBIE K HUM I10JIE3HBIE UCKOIIAEMBIE.

24. ®U3HKO-XUMHUECKUE YCTIOBHsI 00pa30BaHUsI MECTOPOKICHUN B KOpax

BbIBeTpHUBaHMsl. OCHOBHBIE areHThI BHIBETPUBAHUS TOPHBIX IIOPOI.

25. Pa3znokeHue KOPEHHBIX MOPOJI B KOPE BhIBETpUBaHUA. OCHOBHBIE PEAKIINU
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(okucnenue, ruapaTanys, FTLAPOIN3, JUalln3), CTAAUHHOCTb U CKOPOCTb

pasznoxxenus. JnurensHOCTh OPMHUPOBAHUS.

26. OcTtaTouyHble MECTOPOXKACHUS. MECTOPOKIEHNS CUIMKATHBIX HUKEJIEBBIX Py (Ha IIpUMeEpe
HUKeNeBbIX MectopoxkaeHnit KyObr). Cxema mpeoOpa3oBaHusi BeIIeCTBA CEPIEHTUHUTOB B
IIPOLIECCE BBIBETPUBAHUS.

27. OcrtaTouHBlE MECTOPOXKICHHUS OYypbIX IKENe3HAKOB (Ha mpuMepe MalKHHCKOTO
MectopoxaeHus, CeBepHbiii KaBka3), Marnesura u Tajibka.

28. OcTtaTo4yHbIE MECTOPOXKACHHS MapraHua (Ha npuMepe Y KaTbIHCKOTO JKeJe30-
MapratieBoro Mmectopoxaenus, Llenrpansueiii Kazaxcran), 6apura, anatura,

30JI0Ta, CBUHIIA, 0JI0BA, PEIKUX 3eMeJIb, TAHTAJa U HUOOMSL.

29. OcTaTo4YHbIE MECTOPOXKIECHHUS OOKCUTOB (Ha MpUMepe MecTopoxaeHui Nnauu,

mratel bombeit 1 Manxps [Ipanenr) 1 KaoauHOB.

30. MadunbTpanioHHbIe MECTOPOKICHUS (Ha IPUMEPE MECTOPOKACHUN ypaHa).

31. Pocceinnbie MecTopoxaeHus. O0mue cBefienns. I 'eonornueckue ycnoBus

00pa3oBaHUs pOCCHINEH.

32. Ocanounsie MmecTopoxkaeHust. O0mue cBeeHnss. MexaHn4eckoe, XUMHYECKOe

(XeMOTeHHOE) U OMOXHUMHUYECKOE 0CATKOHAKOIUICHUE (CeMMEHTAIINS) Ha JTHE

Pa3NUYHBIX BO10EMOB. DU3NKO-XUMHUECKUE U T€OJIOTUUECKUE YCIOBUS

00pa3oBaHUs 0CAIOUHBIX MECTOPOKICHHH.

33. BynkaHOT€HHO-0CaJ0YHbIE MECTOPOXKACHUSL. ['eonornueckne ycaoBus

00pa3oBaHus TUAPOTEPMATBHO-0CAIOUHBIX PY/ YEPHBIX U IBETHBIX METAIIOB.

34. DunoreHHsle MecTopoxaeHus. O0mas cxema (popMHUPOBAHUS MECTOPOIKACHUH, 3aJIETAIOLINX
HETMOCPEJICTBEHHO B MarMaTM4YecKHX IMOpoJax: JIMKBALIMOHHbBIC, paHHEMarMaTH4eckKue M
MO3HEMArMaTUYECKUE MECTOPOXKACHUA. DPU3NKO-XUMUYECKUE U TEOJIOTMYECKHE YCIOBUS
oOpa3oBaHUsI.

35. MecTopoxieHus1 TECHO aCCOLIMMPOBAaHHbIE ¢ MarMaTu3sMoM. IlermaturoBsie
MecTopoxaeHuss. OCHOBHBIE TUIIOTE3bI UX 00pa30BaHUSI.

36. KapbonaturoBbie MecTopoxaeHust. Oomume ceeneHus. U3NKo-XUMUIECKHIE U
re0JIOTUYECKHE YCIOBUS 00pa30BaHUSL.

37. CxapHoBble MecTopoxaeHus. O0mue cBeaenus. [lone3nsie uckonaempie CKapHOB. DUBHKO-
XUMUYECKHE U Te0JIOTHYECKHE 00pa30BaHuUsI.

38. AnbOUTHTOBBIE M TPEH3EHOBBIE MeCTOpPOXKAeH!s. O0IIue CBeICHUS U

r€0JIOTUYECKHE YCIOBUS 00pa30BaHUsL.

39. T'unporepmanbHbie (TIOCTMarMaTH4eCcKue) MeCTOpoxIeHus. O0Iue CBeICHHS.
[TnyroHOTeHHbIE U aMarMaTOreHHbIE THAPOTEPMATILHBIE MECTOPOKICHUSI.

40. Koruenanueie mectopoxkaenus. Oomue cBenenus. OU3UKO-XUMUIECKUE

ycnoBust 00pazoBanus. [loapasaeneHue KoJrdeJaHHbBIX MECTOPOKICHUH.

41. MeramopdoreHHble MecTopoxkaeHus. O0mue cBeaenus. PernonaapHo-
MeTaMop(pH30BaHHBIE, KOHTAKTOBO-METaMOP(PHU30BaHHBIE U METaMOp(pHUUECKHe

MECTOPOKICHUS.
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TEXHOJIOI'HYECKASA KAPTA JUCIUAIIJINHBI

OCHOBHAS OBPA3OBATEJIbHAS ITPOT'PAMMA
21.05.04 T'opHoe geno

cnennaanzanus Ne2 [logzemHas pa3padoTka pyIHbIX MeCTOPOKICHUH

(xoJ1, HampaBJIeHNE, HAMIPABIEHHOCTb, (TIPO(UIIL))

TEXHOJIOI'HYECKASA KAPTA

Mudp qucuumnmast mo PYIT | F1.B. JIB.1.2
Jucuuninaa IIpoMbIIeHHBIE THIIBI MECTOPOKICHU I MOJIe3HBIX HCKOIaeMBbIX
Kypc 3 | cemectp | 5-6
Kagenpa | ropHoro aeia, Hayk o 3emiie 1 IPHPOI00OYCTPOiicTBA
®.1.0. npenogasaTtens, 3BaHUE, JIbITknn Buranuii AHapeeBHY, K.I.-M.H., J0IEeHT Kadeapbl
JOIDKHOCTD TOPHOTO0 J1eJIa, HAYK 0 3emJjie H NPHPOI000yCTpPoiicTBa
D61, Tpynoemkocth, yac/3ET | 72/2 Kon-Bo cemecTpoB | 2 | dopma KOHTPOIIS 3auer, 4
HKO6LHA/TCKA ceM. | 8/8 |HP/CMO6LHA/TCKA ceM. | -/- | HBO6H_L/TCKA cem. | -/- | CPC o0uL./TeK. ceM 60/60

Komnerenuun odyuyaromierocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS TUCIUTIIHHBI:

- BJIaJIETh HABBIKAMU aHAJIM3a TOPHO-TEOJIOTUUECKUX YCIOBHH MPH IKCIUTYyaTAIIHOHHON pa3BeaKe
U J00bIUe TBEPIBIX TOJIE3HBIX HCKOIMAEMBIX, a TaKXKe IMPH CTPOHUTEIHCTBE M OIKCILTyaTalluu
noa3eMHbIX 00bekToB ([1K-1);

- BJIaJICHUE HABBIKAMHU T'€OJIOTO-IPOMBINIICHHONW OICHKH PYIHBIX MECTOPOXKIACHHNA IMOJIE3HBIX
uckomnaemsbix (IICK-2.1).

Kon ¢popmupyemoii Konu4vecTBo MaxkcumaiibHoOe Cpox
KOMITeTeHIIMH Conep:xanue 3a1aHusi | MEPONPUSITHH KOJIN4YeCTBO NperocTABICHUSA
02JJ10B

Beoouwit 610k

He npegycmorpen | | | |

Ocnoenoit 610K

[IK-1, [ICK-2.1 ¥ CTHBII Onpoc Ha 2 6 Bo Bpewmst ceccun
[OHUMAaHHE TSPMUHOB.
IIK-1, TIICK-2.1  |Pemenue 3anau 4 20 Bo Bpewmst ceccun
[IK-1, TICK-2.1  |[doknan c mpe3eHTanmen 1 5 Bo Bpewmst ceccun
IIK-1, TICK-2.1 Pedepat 1 5 Bo Bpems ceccun
IIK-1, IICK-2.1  [KonTponbsHas pabora 2 20 38 2 HeflenH 10
CeCCHH
ITK-1, TICK-2.1 ['pymoBast AUCKYCCHS 4 4 Bo Bpems ceccun
Bcero: 60
Bomnpoc 1 20
3auer Borpoc 2 20 ITo pacrucanuio
Bcero: 40
Hroro: 100
JHononnumenwvnulii 6ok
IIK-1, TICK-2.1 [ToaroToBKa OMOPHOTO KOHCIIEKTA 5 TTo COrTACOBAHMIO C
ITK-1, TICK-2.1 [ToaroroBka rioccapus 5 TIpCHOAaBATCICM
Bcero 6217108 110 1ONOJHUTEIBHOMY 0JI0KY: 10

OrneHoyHas IIKana B paMKax O0agbHO-peUTHHroBO# cucteMbl MAI'Y: «2» - 60 OanioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamoB.
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