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1. O01ue cBeaeHus

1. | Kadenpa I'opHoro gena, Hayk 0 3eMiie U TPUPOA000YCTPOICTBA

2. | CnenuaibHOCTh 21.05.04 T'opnoe neno

3. | Cnenmanu3anus No3 OTkpbITBIE TOPHBIC PAOOTHI

4. | Iucuumimaa (MOTYIh) ITpoMBIIITICHHBIC THITHI MECTOPOXKICHUI MOJIC3HBIX UCKOMAEMBIX
5. | ®opma 0OyueHUs OYHas

6. | 'oxg Habopa 2015

2. Ilepeyenb KOMIETEHIUIA

- BJIaJIeTh HaBBIKAMU aHAJINW3a TOPHO-TEOJIOTMYECKUX YCIOBUH IpPH HSKCIUTyaTallMOHHOU
pasBelike U JOObIUE TBEP/IbIX MOJE3HBIX HCKONAEMBIX, a TAK)KE IIPU CTPOUTENILCTBE U IKCILUTyaTalluK
noa3eMHubIX 00bekToB (ITK-1);

- TOTOBHOCTD BBITIOJIHSATH KOMIUIEKCHOE 000CHOBaHHE OTKPBITHIX TopHBIX padot (ITICK-3.1).




3. KpnTeplm H NM0KAa3aTeJId OlleHNBAHUS KOMIIeTeHIIN Ha PA3JHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ

Tan GOpPMHUPOBAHU

Kpurepun n nokazaTtenn olleHUBaHHUS KOMIIETEHIUI

DopMBbI KOHTPOJIS

®opMmupyemas
KOMITIETEHIINH (Pa3ebl, 3HaTh: YMmeTb: Bnanmets: c(OpMUPOBAHHOCTH
TEMBI JUCIUTLTHHEI ) KOMICTCRII KOMIIETSHIINIA
1. Beenenue. Ilpeamer u TIK-1, IICK-3.1 HCTOPUIO U OCHOBHBIE HTAIIbI OIICHUBATH BJIMSHUE CBOUCTB OCHOBHBIMH METOJIUKAMHU VYcTHBIN onpoc Ha
3a/1a4M Kypca Pa3BUTHS TOPHOPYIHOTO TOPHBIX TIOPOJI, & TAKXKE OTIpeJIeNICHUs] CBOMCTB [IOHUMAaHHE
Mpou3BoJCcTBa. Poib COCTOSIHUSI IOPOJIHOTO TOPHBIX MOPOJI, TEPMHUHOB.
POCCHICKUX U 3apyOCIKHBIX MaccHBa Ha BEIOOD CTPOUTENIHBIX MAaTEPUAJIOB U
Y4EHBIX B Pa3BUTHUHU HAYKHU O TEXHOJIOTUH U MEXaHHU3aIU1 MOPOJHBIX MAaCCUBOB B
MECTOPOXKIEHUSIX MOJIE3HBIX pa3pabOTKU MECTOPOIKACHUI 71a60PaTOPHBIX U HATYPHBIX
nckonaembix. OCHOBHBIE MIOJIE3HBIX UCKOMAEMBIX, YCIIOBHUSIX U HaBbIKaMU
paszensl HayKH O TOJIE3HBIX MPaKTUYECKOE 3HAUCHHE 00pabOTKU MOTYISHHBIX
nckonaembix. OCHOBHBIE MIOJIE3HBIX UCKOMAEMBIX B JKCIIEPUMEHTAIbHBIX.
TIOHSATHS U ONPEIEIIECHUS. HapOJHOM XO3sIiicTBE CTpaHbl. | JaHHBIX. [ OpHO-
MeTtobl U3ydeHUst Bnanets KOMIbIOTEPHBIMHU rpaduIecKon
MECTOPOXKIEHHH. METOIAaMH M CITOCOOBI JIOKyMEHTaLUEeH.
pelIeHus 3a1a4 TOpHOTO
MIPOM3BOJICTBA.
2. Kpatkast uctopus y4eHus o IK-1, I[ICK-3.1 HUCTOPUIO BOZHUKHOBEHUS OIPEJEIIATh HAIIPABIICHUS U COBPEMEHHBIMHU METOAAMHU Pewmenue 3anay
T€0JIOTHH MECTOPOXKIEHUI chepsl IPOMBIIIICHHON cOaIaHCUPOBAHHOCTh BBIOOPA OCHOBHBIX
TMOJIE3HBIX UCKOTIAEMBIX. JIESITEIbHOCTH YEJIOBEYECTBA; | OTE€YECTBEHHOU CTPATETUU B napameTpoB QPU3UKO-
Mertoas! u3yueHust paboThI 10 U3BJICUEHUIO U chepe MCP. Hanpasienus u XUMUYECKON F€0TEXHOIOTHH.
MECTOPOXKICHUI nepepaboTKe MOJIE3HBIX MIPUHIIAITEI TOCYAapCTBEHHOM MeTonamMu 1 METOIUKAMH
nckonaembix. OCHOBHBIE TIOJIUTHKH B cepe (U3UKO-XIMHIECKIX
STanbl Pa3BUTHU MUHEPATLHO-CHIPHEBOI HCCIIEIOBaHUM.
TOPHOPYIHOTO MPOM3BOJCTBA. | OS30MACHOCTH CTPAHBI.
Benmuuny notpebieHus AJlanTUpoOBaTh TUIIOBbIE
MUHEPATBLHO-ChIPbEBBIX TEXHUKO-TEXHOJIOTHUECKHE
PecypcoB Ha ayury pELIeHUs] K KOHKPETHBIM
HaceJIeHHs B HAIlle CTpaHe U | TOPHO-TEOJIOTUIECKIUM
B Mupe. OGecTe4eHHOCTh YCIIOBHSAM; BBITIOHSATD
MCP PO na 6mmxkaiinryro YEPTEXKU U T€0JIOTHUECKHE
TIePCTIEKTHRY. paspesbl B KOMIIBIOTEPHOM
«KoHIIeNInIo HAITMOHATILHOW | PeXUME.
6e3omacHoct POy
3. CtpoeHue u cocTaB TIK-1, TICK-3.1 0COOEHHOCTH CTPOCHHS, MIPOBOJUTH HCIIBITAHUS OCHOBHBIMM METOJJUKAMH Pemenue 3amau.

MECTOPOXKJEHUIN TBEPABIX
MOJIE3HBIX UCKOTIAEMBIX.
[Tnomanyu pacnpocTpaneHus,
re0JIOTHYECKasi CTpyKTypa

XUMUYECKUH,
neTporpadudecKuii u
MHHEpAJIbHBIM COCTaB TOPHBIX
TIOPOJI PYAHBIX

TOPHBIX MOPOJ IPU
UCCIIEI0BaHNH UX (PU3HKO-
MEXaHUYECKUX CBOUCTB.
OnpenensiTe reoJIOTHYeCKyIo

OIpENIENIEHUs CBOICTB
TOPHBIX MOPOJ U MOPOAHBIX
MacCHBOB B Ja0OPaTOPHBIX U
HaTyPHBIX YCIIOBUSIX




pYJIHBIX OJEH 1
MECTOPOKICHUM.
MuHepanbHbIi U
XUMHUYECKHUM COCTaB pYyA.
Texcrypa u cmpykmypa pyn.
Dransl ¥ CTagun
(hopmupoBanus
MECTOPOKIECHUM.

MECTOPOXKICHHUIA;
0COOEHHOCTH NPOLECCOB
(U3NKO-XUMHIYECKOTO
BO3IEHCTBUSA HA COCTOSIHUE
TIOJIE3HOTO HCKOIIAeMOTO.
OCHOBHBIE IPOCTPAHCTBEHHO-
IUTAHUPOBOYHBIE M TEXHUKO-
TEXHOJIOTHYECKHE PEIICHHUS.

CTPYKTYPY PYAHBIX MOJIEH U
MECTOPOXKICHUH, XUMHUUECKUA
W MHHEpAJBHBIA COCTaB Py,
TEKCTYPY ¥ CHRPYKmYpy Py,
9TAIBl U CTANHA 00Pa30BaHUS
MECTOPOXKICHUI,
MOP(OJIOTHIO TN PYIHBIX TET
[lepeueHb OCHOBHBIX
TpeOOBaHUI K MUHEPATBHOMY
CBIPBIO.

00paboTKH MOJTy4EHHBIX
9KCIIEPUMEHTATBHBIX
JAaHHBIX.

4. [IpOMBILITICHHBIE THIIBI [K-1, [ICK-3.1 CBOMCTBA M KJacCU(PUKALUH (hopmynupoBaTh 331241 HaBBIKAMU NIPUMEHEHUS Pemenue 3anau.
MECTOPOXKICHUHN U UX TOPHBIX NOPOA; MapaMeTphl TOPHOT'O NPOU3BOACTBA JUISl UX | CTAHAAPTHOIO U
TeHEeTHYEeCKast COCTOSIHUS TIOPOJIHBIX pelIeHus ¢ IoMOITb CHeNHaTU3UPOBAHHOIO
Kiaccudukays. MacCHBOB; 3aKOHOMEPHOCTH CTaHJAPTHHIX U CTICIUATBHBIX | IPOTPAMMHOI0 OOECTICUEHUS
OH/IOTEHHBIE, YK30TCHHBIC U N3MEHEHHS CBOHCTB TOPHBIX KOMITBIOTEPHBIX IIPOTPAMM. TP TPOEKTUPOBAHUH 1
MeTaMop(doreHHbIe cepui. TIOPOA ¥ ITIOPOAHBIX MacCHBOB 9KCILTyaTalli KaphepoB.
[onpa3zaeneHus Ha TPYMIIB, T10]] BO3/IeHiCTBHEM
KJIaCChI M TIOAKIIACCHI (IO ¢dusHIeCcKnX NoeH.
B.N.CmupHOBY).
5. XapakTepucTuka [IK-1, IICK-6.1 METOJIbl TEXHOJIOTHYECKOTO ONPEAEIATh HaBBIKaMU pa3pabOTKU KontponsHas padora
TJIaBHEHIINX TPy MOZICTTMPOBAHUS; METOBI MPOMBIIIJICHHBIEC THUITBI MPOEKTHBIX PEIICHUH 10 Ne 1.
MECTOPOKICHUH. TeOCTaTUCTUYECKOTO aHAJIN3a; | MECTOPOXKICHUI YEpHBIX, peanu3anuu GU3NKO- I'pynmoBas
XuMHuueckut u CBOWCTRBA U KJIacCU(PHUKAIINU LIBETHBIX, JIETKUX, PEIKUX, XUMUYECKOW F€OTEXHOJIOTHU | TUCKYCCHSI
MUHEpaAIBHBI COCTaB PyI; TOPHBIX MOPOI; TapaMeTPhI PaZNOaKTUBHBIX U B KOHKPETHBIX TOPHO-
(bU3NKO-XUMHUYECKHE COCTOSIHUSI TOPOTHBIX 6J1aTOPOIHBIX METAJIIOB. T'€0JIOTHYECKUX YCIOBHSAX.
YCIIOBUSX X 00pa30BaHMUsI. MacCHBOB; 3aKOHOMEPHOCTH Knaccudunuposats BHUIBI HNudbopmanueii o Haubomnee
CTpyKTypa 1 TeoJIOTHYECKUE U3MEHEHHUS CBOMCTB FOPHBIX MHUHEPAJIBFHOTO CBIPhS MO X TUIHYHBIX MECTOPOXKICHHSX.
YCIIOBUSI 3aJI€TaHMs. TIOPOJT ¥ IOPOJHBIX MACCUBOB | MCIIOJIb30BaHMIO. BeIiensaTh
[Tpumeps! Hanbomnee 1071 BO3/IeHCTBHE (pr3ndecknx | reosyorudeckue Gopmarmn
THIINYHBIX MECTOPOXKICHHUH. TIosei. MHUHEPAITBHBIX
MECTOPOXKIACHHUI
6. Dnoozennwvie [K-1, [ICK-3.1 0COOEHHOCTH CTPOCHHUS, OLICHUBATh BJIUSHHE CBOWCTB COBPEMEHHOM XMMUYECKOH KonrponbHas padbora

MECTOPOXKJICHUS.
Maemamuueckue
MECTOPOXKICHNUS.
Jluxeayuonnvie, paHHE- U
MO3IHEMarMarun4eckme
MECTOPOXKICHHUS .
Ileemamumosvie
MECTOPOXKJIECHUSI.
Kapbonamumosvie
MecTopoxjeHus.. CkapHogvie

XUMUYECKUH,
neTporpaduaecKuii u
MHHEPAIBHBIN COCTaB TOPHBIX
nopona ¥ pya. OCHOBHBIE
METO/IbI OTIPEICTICHUS
CBOMCTB r'OpHBIX IIOPOJ U
TTOPOJHBIX MacCUBOB. CBS3h C
marmaTtusmMom. VctouHuku
MHHEPAJILHOTO BEIIECTBA U
BOJIbl. 30HAJILHOCTb. PyHbIE

TOPHBIX MOPOA U COCTOSTHUS
MOPOJTHOTO MacCUBa Ha BEIOOD
TEXHOJIOTUU U MCXaHU3aI[UU
pa3paboTKH MECTOPOKICHUN
TIO0JIC3HBIX NCKOITACMBbIX.

Hay4YHOH TEpMUHOJIOTHEH;
METOZAaMH{ Ka4eCTBEHHOTO U
KOJINYECTBEHHOTO
3JIEMEHTHOTO aHAJIN3a.

Ne 2.
I'pynnosas
JIUCKYCCHSL




MECTOPOKICHHUS. .
Tuopomepmanvrole
MecTopoxxaeHus. x

cron0sl. M3Menenus
BMeramnmx mopoa. Opeoss
paccesHus THAPOTEPMATBHBIX

knaccugukamys. CBs3b ¢ TIPOUCXOKACHUI
marmatusmom. Mcrounnkn
MHHEPAJILHOTO BEIIECTBA.
7. DK30TCHHBIC IK-1, [1ICK-3.1 MECmOopOAHCOeHUs. poccuintvle Mecmopodicoenus. | uHpopMmarmen 00 ocadounvix | Pedepar.
MECTOPOXKICHHUSL. 8bl16emMpUBanUs. ATEHTBI MexaHn3M | yCIOBHSA MECMOPOIHCOEHUSIX. I'pynmoBas
Mecmopooicoenus BeIBeTpUBaHUs. Ocmamounsie | 00pa30BaHMA POCCHIIEH. MexaHndecKkrue, XUMHUECKHE, | TUCKYCCHUs
6b16EMPUBANUSA. ATCHTEI U UHQUILMPAYUOHHbBLE CBo¥iCTBa MHHEPAJIOB, OMOXMMUYECKHE U
BBIBETPUBAHUSL. MeCmopodIcOeH s N HaKaIUIMBAIOIIIXCS B BYJIKAHOTCHHBIE OCaJOTHBIC
Ocmamounvie u CBSI3aHHBIC C HUMH MOJI€3HbIEe | pocchlmix. Kinaccudukamms MECTOPOXKICHUS U
unuILMpayuoHHsle nckonaemsblie. [I0BepXHOCTHBIE | POCCHINCH U CBSI3aHHBIC C CBSI3aHHBIC C HIMHU I10JIC3HBIE
MeCmOpOdICOe s, N UX HU3MEHEHHS] MECTOPOXKACHUIA HHUMU T0JIE3HbIE UCKOTIaeMble. | MCKOIMaeMBbIe.
TMIOJIE3HBIE UCKOTIAeMBIE. TIOJIE3HBIX UCKONaeMbIX. 30Hbl | OmnpenensTh yCIoBHs
Poccvinnvie OKHCJICHHSI 1 BTOPUYHOTO 00pa3zoBaHKs POCCHITEH.
MeCmopOoICOeHUs. Cynb(GUIHOTO OOOTaIeHNSI. Kraccudunmposars ux.
Ocaooutvle MecmopoiCOeHUs. OnpenensTh CBOWCTBA
Bynxanoeennvie ocadounvie MHHEPAJIOB B POCCHITIX.
MeCmopOAHCOeHUs.
8. MeramoporenHbic IK-1, IICK-3.1 0COOEHHOCTH CTPOCHWS, BBITIOJTHATh TEPMOXUMHUYECKUE | OCHOBHBIMH (PU3UKO- Pewenne 3anay.
M.CCTO O)K,II;)GHI/ISI XUMHUYECKHH, pacdeTsl, pacyeTsl XMUMHUYECKHMH pacdeTaMu Joxkman ¢
p ’ nierporpaduieckuii n XMMHYECKOTO PaBHOBECHS, COCTOSIHHUS TIOBEPXHOCTH TIpe3eHTalneH.
Memamopgpuzosannvle N
(perHOHaTbHO- i MHUHEpPAJIbHBINA COCTAB TOPHBIX | PAaBHOBECHS B pacTBOpPAx, MHHEPAJIOB. I'pynnosas
TIopo, HBIX TETIOBBIX 3P (eKToB HCKYCCHS
KOHKaKTOBO- PO/ PYA . bd . JHCKy
MECTOPOXKIACHHIHA. XUMHUUYECKHX PEaAKIH.
MeTamMop(du30BaHHbIC) U
Omnpenenenus
Memamoppuueckue .
(ha30BBIX COCTOSHUI
MecmopodicOeHUsL.
Beuecta B PT koopauHarax.
CBsi3aHHBIE C HUMH T10JIE3HBIC
ITonaTus o
HCKOIIaeMble.
Meramopduueckux anusx.
9. OcHOBHBIE CTTIOCOOBI IK-1, [ICK-3.1 00nacTh 3¢ HEeKTUBHOTO pabotaTh B cucTeMax HaBBIKAMU HHTEPIIPETAIIH YcTHBIHN onpoc Ha

IMOoJACYCTAa 3alacoB pya 1
MCTaJlJIOB.

NIPUMEHEHHUsT PU3HKO-
XMMHYECKOM Fe0TEXHOJIOTUH;
METO/IbI TOCTPOCHHUS OJIOYHBIX
TPEXMEPHBIX MOJIENEH PYIHBIX
MECTOPOXKIEHUH.

HpI/IHHI/IHH MOACINPOBAHUA
MECTOPOXKJICHUN MOJIE3HBIX
HCKOTIaeMBIX,
TOPHOTCXHUYCCKUX 00BEKTOB

ABTOMaTHU3MPOBAaHHOTO
npoektuposanus (CAIIP) nmpu
(hopMupoBaHUH OIOYHBIX
TPEXMEPHBIX MOJIEJICH PYAHBIX
MECTOPOXKICHHH.
OKOHTYpUBaHHUE PYAHBIX TEJl.
Ob6ue hopMymsl A7t
MoJicyeTa 3aracos.
Brruncnenue cpegnero

JaHHBIX re0JIOTHICCKOM
633];1; OCHOBHBIMHU
MPUHIUIIAMHU BBITTIOJIHCHU S
reOMETPUICCKUX
HOCTpOGHI/Iﬁ MNPUMEHHUTEIILHO
K KOHKPETHBIM I'OPHO-
T'€OJIOTUYECKUM YCIIOBUAM.

IIOHNUMaHHueC
TEPMUHOB.

4




1 TEXHOJOTUYECKUX
IPOLECCOB; CUCTEMBI
aBTOMaTHU3HPOBAHHOTO
NPOCKTHPOBAHHSI.
Knaccudukaruo 3anacos mo
CTEIICHH Pa3BENaHHOCTH U
MOATOTOBJICHHOCTH HX K
no6srae [Mapamerpsr st
HOZICYETa 3aIacoB.

cocraBa py/, MOJIC3HBIX
KOMIIOHEHTOB B OTJCIbHBIX
0JI0KaX M MX 3aI1aCOB.
OCHOBHEBIE CITOCOOBI IMOACYETA
00BEMOB 1 3a1acoB pya u
METaJJIOB. BeaucisaTs
MOTPEIIHOCTH TIOACYeTa
3a1acoB, IOTepH U
pasyboxxuBanue pya. Becru
TeKyIUil yueT 3amacoB Ha
PYAHUKE.




4. Kpurepun u MIKaJbl OLlCHUBAHUS

4.1 YcTHBII ONpoc HA NOHUMAaHUe TEPMUHOB BO BpeMsl JIEKIIUH

[TpoueHT npaBHIILHBIX OTBETOB J050 51-60 61-80 81-100

KonnuecTBo 0aJLIOB 3a OTBETHI 0 1 2 3

4.2 lokaaj ¢ npe3eHTanueid BO BpeMsi JIeKIHMU

banbl XapakTepuCTHKH BbICTYIJIEHUSI00YYaI01erocs

— CTYJICHT T7TyOOKO M BCECTOPOHHE YCBOMII ITPOOIIEMY;

— YBEpEHHO, JJOTHYHO, OCJICA0BATEIHFHO U TPAMOTHO €TI0 M3JIaraerT;

— OIUPAsiCh HAa 3HAHHSI OCHOBHOM M JIOTIOJHUTEILHON JIUTEPATYPhl, TECHO
NPUBS3BIBACT  YCBOCHHBIE HAy4YHBIC IIOJIOKEHUS C  MPAKTUYECKOU
JeATENIbHOCTBIO;

— yMeno 000CHOBBIBAET U apryMEHTHPYET BhIJIBUTAaEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— CBOOOJIHO BJIAJICET MOHATUSIMU

— CTYJCHT TBEPJO YCBOWJ TEMY, TPaMOTHO U IO CYIIECTBY H3JIaracr ee,
OIUPAsICh HAa 3HAHUSI OCHOBHOM JIUTEPATYPHI,
— HE JOIYCKAaeT CYIICCTBCHHBIX HETOUHOCTEH;
3 — YBS3BIBAET YCBOCHHBIC 3HAHUSI C TPAKTHUECKOH 1eATeIbHOCTHIO;
— apryMEHTHPYET Hay4HBIC ITOJIOXKCHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAACET CUCTEMOM OCHOBHBIX MOHSITHM

— Tema pacKpbITa HEJOCTATOYHO YETKO U MOJIHO, TO €CTh CTYJIEHT OCBOMII
mpoOyieMy, IO CYIIECTBY H3JIaracT €€, ONHUpasch Ha 3HAHHS TOJIBKO
OCHOBHOM JIUTEPaTYpBHI;

— JIOIYCKAaeT HECYIICCTBCHHBIE ONTMOKN M HETOYHOCTH;

— UCIBITBIBAET 3aTPYAHEHUS B IPAKTUUYECKOM NIPUMEHEHNUH 3HAHM;

— c5abo apryMeHTHPYET HayYHBIEC MOJOKECHHS;

— 3arpyaHsercs B GOpMyIUPOBAHUH BBIBOJIOB U 0000IIEHMIA;

— YacTHYHO BJaJie€T CHCTEMOM MOHATHHI

— CTYACHT HC YCBOUJI 3HAYUTEIHLHOM YacTu HpOGHeMH;
— JA0IYCKAa€T CyHmECCTBCHHBIC OIUOKN M HETOYHOCTH npu paCCMOTPECHUHU

0 — HCHBITBIBAET TPYJHOCTH B IPAKTUUECKOM MTPUMEHEHNUN 3HAHUIA;
— HE MOXET apryMEHTHUPOBAaTh HAyUHbIE MOJ0KEHUS;

— He GOpMYJIHPYET BBIBOJOB U 00OOIIECHUH;

— HE BJIaJICeT MOHATUHWHBIM anmnapaToM

4.3. Pemienue 3a1a4 BO BpeMs JeKIHA

5 Oamna BBICTAaBISAETCSA, €CITU CTYACHT peUII BCE PEKOMEHJOBAaHHBIC —3aadd,
apryMEeHTHPOBaB HX, C 00s3aTEIbHONW CCBHUJIKOM Ha COOTBETCTBYIOIME HOPMATHUBBI (€CIH IO
COJIEP’KaHUIO ATO HEOOXOUMO).

3 Oayiia BBICTABIISIETCS, €CJIM CTYJICHT BBITOJHMI He MeHee 80% peKOMEHI0BaHHBIX 3ajad,
apryMEHTHUPOBAaB WX, C 00SA3aTEJIbHOW CCBHUIKOM Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIH IO
COJIEPKAHUIO ITO HEOOXOIUMO).

1 Gann BBICTaBISIETCS, €CIM CTYIAEHT BBHIMONHII He MeHee 60% pekoMeHJOBaHHBIX 3ajad,
apryMEeHTHPOBaB HX, C 005f3aTeIbHOW CCBHUIKOM Ha COOTBETCTBYIOLIME HOPMATHBBI (E€CIH IO
COJIEPKaHUI0 ATO HEOOXOUMO).



0 OaIoB BBICTABIISIETCS, €CITH CTYACHT BBITONHUI He MeHee 50% peKoMeHIOBaHHBIX 3ajad,
apryMEHTHPOBAaB WX, C 00s3aTEIbHONM CCBUIKON Ha COOTBETCTBYIOIIME HOPMATHUBBI (E€CIH IO
COJICPKAHUIO ATO HEOOXOMMO).

4.4. Pedpepat Bo BpeMs JIeKIIUU

banbl XapaKTepUCTHKH 0TBETA CTYIeHTA

- CTYJIEHT TJIyOOKO ¥ BCECTOPOHHE YCBOMII IPOOIIEMY;

- OmMpasch Ha 3HAHUS OCHOBHOW M [OIIOJHHUTENBHOM JHMTEPaTypbl, TECHO
NPUBS3BIBAET YCBOCHHBIC HAYYHBIE MTOJIOKECHUS C MPAKTUUECKON ACATENLHOCTDIO;

- yMeno 000CHOBBIBAET U apIyMEHTHPYET BbIABUT'A€MbIC UM HJIEH;

- IeJiaeT BBIBOALI M 00001IEHNS;

- CBOOOJTHO BJIQICET MOHSTHUSIMH.

- CTYACHT TBEPAO YCBOWI TEMY, TPAMOTHO W 1O CYIIECTBY H3JIaraeT ee, OlMupasch
Ha 3HaHUSI OCHOBHOH JIMTEPATYPBhI;

- HE JIOITyCKAaEeT CYIECTBEHHBIX HETOUHOCTEHH;

- YBSI3BIBAET YCBOCHHBIC 3HAHHS C MPAKTHYECKOH JEeSITeNbHOCTHIO;

- QpryMEHTUPYET Hay4HbIE TIOJI0XKEHUS,;

- IeJaeT BBIBOALI M 00001IEHNS;

- BJIaJICET CUCTEMOM OCHOBHBIX IIOHSITHH.

- TeMa pacKpbITa HEIOCTATOYHO YETKO W IOJIHO, TO €CTh CTYIACHT OCBOWII
npobjeMy, MO CyLIECTBY H3JaraeT €e, ONUpAasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEPATYPBHI;

- IOMYCKAaeT HECYIIECTBEHHBIE OIMOKH U HETOUYHOCTH;

- UCTIBITHIBAET 3aTPyIHEHHUS B IPAKTUYECKOM IIPUMEHEHUH 3HAHU;

- ;1200 apryMEHTHPYET HayYHbIE MTOJIOKCHHUS;

- 3aTpynHseTCs B QOPMYITUPOBAHUH BEIBOJOB M 0000IICHUIA;

- YaCTUYHO BJIaJEeT CUCTEMOM MOHITUH.

- CTYZACHT HE YCBOWJI 3HAYUTEJILHOW YaCTH MPOOIEMBI;

- JOIYCKAET CYLIECTBEHHbIE OIIMOKN U HETOYHOCTHU IIPH PACCMOTPEHUH €€;

- UCTIBITHIBACT TPYJHOCTH B MIPAKTHYECKOM MPHUMEHEHUN 3HAHUH;

- HE MOJKET apryMEHTHPOBAaTh Hay4HbIE TIOJI0KEHUS;

- He (OpMYIUPYET BEIBOJIOB M 000OIIEHMIA;

- HE BJIQJICET MMOHSATHIHBIM aIapaToM.

4.5 KonrpoJibHasi padoTa BoO BpeMsl JIEKIIUH

Banubl Coaepxxanue padboThl
10 - coJiepKaHHe pabOThl COOTBETCTBYET BhIJAHHOMY 3aJIaHHUIO;
- KOHTPOJIBHOE 33/1aHHE BBIIOJIHEHO YBEPEHHO, JIOTHYHO, MOCIIEI0BATEIbHO
U TPaMOTHO;

- BCE pacueThl cliefanbl 0e3 OmmnooK;

- BBIMOJIHEHHAs rpad)Ka COOTBETCTBYET CTaHAAPTHBIM TPeOOBAHUSAM;

- BBIBO/IbI 1 0000IIEHUS apTyMEHTHPOBAHBI;

- CCBUIKH Ha JINTEPATypy COOTBETCTBYIOT OUOIHOrpaduueckum
TpeOOBaHUSIM.

5 - OCHOBHbIE TpeOOBaHMS K pabOTe BBIMNOJHEHBI, HO MPU ITOM JOMYIICHbI
HEKOTOPBIEC HEOYETHI;

- UIMEIOTCS HETOUYHOCTH B CTHJIE U3JI0KEHUS MaTEpUAIa;

- UMEIOTCS yIyIIeHHUs] B 0QOpMIIEHUU TpaduKH.




3 - pabota BrinosnHeHa Ha 50%;

- IMEIOTCSI CYILIECTBEHHBIE OTCTYIUICHHUS OT TPEOOBaHMH K 0(OPMIICHHIO
rpadU4ecKuX MaTepUaIOB H TEKCTA;

- AIOIIYIICHBI OH_II/I6KI/I B pacyeTax;

- OTCYTCTBYET JIOTHYECKasl TOCIIEI0BATEILHOCTh B BRIBOJIAX;

- OTCYTCTBYIOT CCBUJIKHU Ha JIUTCPATYPHBIC UCTOYHHUKHU.

0 - 00Hapy’>KMBaETCsl TOJIHOE HEMOHUMAHUE CYTH BBINOJIHAEMON pabOThI;
- UMeeTcs OONBIIOE KOJUYECTBO IpyOeHux ommboK;
- OTCYTCTBYIOT IPAaKTHUECKHE HABBIKH U TEOPETUYECKUE 3HAHHS IPEIMETA.

4.6 BbinoJsiHeHMe 3aJaHUSI HA COCTABJIEHHUE TJI0CCAPUS U OMIOPHOI0 KOHCIIEKTA

Kpurepun oueHku KoJsunyectBo 6a/110B
1 Conepxanue rioccapus COOTBETCTBYET TeMaM H3ydaeMoM 5
aucuUIUIMHBL. TepMHUHBI pacioylokeHbl B ajl)aBUTHOM MOPSIIIKE.
2. OTOpHBIA KOHCIIEKT OTBEYAET MPEIbABIIEMbIM TPEOOBAHUIM U
BKJIIOYAE€T BCE IPOHAEHHBIE TEeMbl. ['paMOTHO H3JI0KEH TEKCT, 5
aKKypaTHO 0(hOpMIICHBI BCE MILTFOCTPAIIMH U PUCYHKH K TEKCTY.
Hroro: 10 6an10B
4.7 I'pynmnoBasi JMCKYyCCUSI BO BpeMsl JIeKIMHT
ITpolLieHT npaBUIILHBIX OTBETOB o 50 >50

KoimuectBo 0as110B 3a OTBETHI 0 1

5. TunoBble KOHTPOJIbHBIE 3aAAHUSI H METOIMYECKHE MATePHAJIbI, ONpeaesiionme
npoueaypbl OLEHHWBAHUS 3HAHMIi, YMeHUI, HABBIKOB M (WJH) ONbITA [eATEJbHOCTH,
XapaKTepu3yWIIUX JTanbl (GOPMHPOBAHHS KOMIETeHIMHd B T1pomecce OCBOEHHS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

5.1 Tunosoe TecToBoe 3aJaHNe HA IOHMMAaHUE TEPMUHOB

Huxe npuBonsaTcss ompenesneHus BaXKHEMIIUX TEPMUHOB IO JaHHOW Teme. BriGepure
[IPaBUJILHOE OIIPEICIICHUE IS KaXKIO0r0 TEpPMHUHA U3 CIIUCKA:

. AIIITUTEL

. Anmodpu3za.

. AcTpoOIieMBl.

. bepesur.

. BractoMuoHUTEL.
. l'mnabuccanbHbIe UHTPY3UU.
. I'peiizen.

. [narenes.

. Kene3nas nuismna.
0. 30Ha oxHuCIIEHHUS.
1. U3omopdusm.
12. UMITakTATEL.

13. Karasona.

14. KimBax.

15. KomaTuuTsl.

16. JTamnpowur.

17. Jlatepursl.
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18. JIukBarus.

19. MarepuHCKast UHTPY3HUSI.

20. PeruoHasbHbII MeTaMoOphu3m).
21. MeracomaTo3 (METaCOMaTHTHI).
22. MUJIOHHTBHI.

23. OJIUCTPOCTPOMBI.

24. O¢uonuTsl.

25. IlepuaOTUTHI.

26. IlucbMeHHbIN TpaHUT (EBPEUCKUI KAMEHD).
27. PynokiacTsl.

28. CeaMMEHTOTE€HES.

29. TeKkTuTsL.

30. IlITokBepkH.

A — pyaHble Tena pa3IU4HON (OPMBI, CIOXKEHHBIE PYyJaMHU C MPOKUIKOBO-BKpAIICHHBIMH
TEKCTypaMH.

b — mopoabl ¢ mpu3HakaMy NPOIUIABIEHUS M YAApHBIX TPEIIMH, 00pa30BaHHbIE B pe3yibTaTe
KOCMOYAApHBIX SBICHHM.

B — craaus HakoruieHUs 0CaJOYHOr0 MaTepuaa.

I' — 06;10MKH ¥ KaTyHBI KOJTYETaHHOM U IPYTOM pybl B ByJKaHOT€HHO-0CAJOYHBIX OTIOKEHUSX.
I — ropHas nopoja ¢ NerMaTUTOBOM CTPYKTYpOM.

E — omuBunHOBbIE (10 90%) MOpOIBI C MHPOKCEHOM U POTOBOW OOMAHKOW C MPUMECHIO
XPOMILITIMHEIN 1A, TPaHaTa, WIIbMEHUTA, aHOPTUTA, (IIOTONHTA, KOPYH/IA U JIp.

K — xommuiekc MeTaMop(hU30BaHHBIX YIBTPAOCHOBHBIX W OCHOBHBIX MOPOJ U TITyOOKOBOJIHBIX
OTJIOKEHUH, HHTEPIPETUPYEMBIN KaK 00pa30BaHUE OKCAHNYECKON 3eMHOM KOPHI.

3 — XaoTHYeCKHEe CKOIUICHHSI MEePEOTIOKEHHBIX OOJIOMKOB M KPYIHBIX TJBIO Oojiee APEBHUX
nopoa  (OJMCTONUTOB), (HOPMHUPYIOIIHMECS BO BpeMsl OIOJBHEH IO CKJIOHY OacceiiHOB
(OKeaHW4YecKOMY M JIp.) B CBS3M C AKTUBHBIMU TMOJHATHSMH M TOBBINICHHOW aKTUBHOM
CEHCMUYHOCTBIO.

N — nopoas! (TEKTOHUTHI), NEPETEPTHIE B 30HAX PA3JIOMOB J0 IIIMHUCTOTO pa3Mepa.

K — Bcskoe 3amenieHune ropHoil mopojbl, MNP KOTOPOM DPACTBOPEHHUE CTAPBIX MHUHEPAIOB U
OTJIO)KEHUE HOBBIX IPOUCXOAWT IOYTH OJHOBPEMEHHO TaK, 4YTO B TEYEHUE IIpolecca
3aMEIIEHHBIE TOPHBIE TOPOABI BCE BPEMSI COXPAHSIOT TBEPIOE COCTOSTHHE.

JI — popmupyercs Hax 30HAMK TpaHUTU3ALUH B 00aCTAX TPAHUTOIHEHCOBBIX KYIIOJIOB.

M — uHTpYy3HUs, KOTOpas MperoaraeTcs Kak paciiiaB, TeHEpUPOBABILINI IETMaTHT.

H — npouecc pa3zneneHus >KUAKOCTH Ha JBE WM Oojiee HEeCMeIIUBAroIuecs Xujakue (assl;
MarmMaThyeckas JIMKBallUs — TakKoe K€ pas3elieHue alllOMOCWIMKATHBIX, CYJIb(UIHBIX,
KapOOHATHBIX UM (POCATHBIX PaCIIaBOB.

O — OOKCHUTOHOCHBIE KPACHOLIBETHBIE TIOPO/IbI KOP BHIBETPUBAHMS TPOIIMUECKUX 30H, COCTOSALINE
B OCHOBHOM M3 KaOJIMHUTA, THOOCHTA,raJllya3nuTa, OKCHJIOB JKeJle3a,MarHeTUTa U OKCUA TUTAHA.
[T — menouHo-ynbpTpaocHOBHAs Mopoja 3hdy3uBHOTO 00IMKa, COAEpIKaIas OJIMBUH, AUOIICH]I,
¢yioronut, IEHIMT WIN CAHUIMH, IET0YHON aM(puOOI (PUXTEPUT) U aIMa3.

P — accoumanus Meramop(QU30BaHHBIX BYJIKaHMYECKUX U CYOBYJIKaHMYECKHUX IOPOJ
yIABTPAOCHOBHOT'O, OCHOBHOT'O U CPEJIHET0 COCTaBa, 00Pa30BaHHBIX B CyOMapUHHBIX YCIOBHSX U
ClIararouiux JApeBHENIINE apXelcKue 3eJIeHOKaMeHHbIE TI0sica Ha IUTaX JIPEBHUX IIaT(opM.

C — cucrema OJHOHAIPABIECHHBIX MEJIKHX TPEIIMH, MOXET UMETh nopojaHoe (Hampumep. [lo
HAIUTACTOBAaHUIO) M TEKTOHMYECKOe (HampuMmep, IO OCEBOM MOBEPXHOCTH  CKJIAJ0K)
IIPOUCXOXKICHHUE.

T — camble rIyOMHHBIE YPOBHM MeTaMOpP(UYECKOr0 U TEKTOHMYECKOTO MpeoOpa3zoBaHUs
BEIIIECTBA 36MHOI KOPBI, I/ie Ipeo0IaJatoT BI3KO-XPYNKHUE U BA3KHE AeopMarium.

VY — nopoabl, 00pa3oBaHHbIE KOCMOYJIAPHBIM ITYTEM.

@ — sBNEHMS 3aMEIIEHUs] OJAHOTHUITHBIX MOHOB OJHMX 3JIEMEHTOB B KPUCTAJUIaX IPYrUMH Oe3
M3MEHEHHUS MUHEPAJIBLHOTO BHIA.
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X — MPHUIOBEPXHOCTHBIE MPeoOpa3oBaHUs PYAHBIX 3aJIeKel, OOYCIOBICHHBIC OKHCIICHHEM,
rupaTalyei, pacTBOPEHUEM U BbIIIEITAYUBAHUEM COCTABJISIONINX UX MUHEPAJIOB.

Il — BepxHss YaCTb OKHCICHHS CYIb(PUIHBIX PYAHBIX TEJN, COCTOAIIas B OCHOBHOM U3
TUAPOKCHUIOB XKelle3a.

Y — cranus npeobpa3oBaHusi 00BOJAHEHHOTO, OOBIYHO MIIMCTOTO OCAJKa B OCAI0OYHYIO TOPHYIO
MOpOJ1y, MPOUCXOIAIIAs HA THE BOJTOEMOB.

I — kBapu-cmoaucrass (OMOTUT, MYCKOBUT, LMHBAJIBIUT, JEMMJOJIUT) MOPOAA C 3aMETHBI
KOJIMYECTBOM (pIIr0OpHTa, TOIA3a, TypMaJliHa U OepuiLia.

LI[ — maccuBsl, 3acThiBIIME Hepaneko (1,5 — 3 kM) OT MOBEpXHOCTH 3eMJIH.

bl — ToHKO- ¥ MUKPO3EpHUCTBIE TTOPO/IbI, UMEIoLUE (IIIONIATBHYIO0 TEKCTYPY U 00pa30BaHHbIC B
pe3ynbTaTe O1acresa.

b — meracomaTuueckas mopoja, COCTOSIIIAasi M3 KBapla, CEPHUIMTA, KEJIE3UCTOro KaJlbLIUTa
(aHKepuTa), XJIOPUTA U IIUPUTA.

D — OKpyrible JEenpeccud KpaTepHOro BHIA, KOTOPHIE HMEIOT MNPU3HAKU KOCMOYAApHOTO
IIPOUCXOXKICHUS.

HO — BhITAIHYTAst YacTh (OTBETBIICHUE) UHTPY3UH, TalKH WU SKUJIBL.

S1 — mopopI KOPBI BRIBETPUBAHMS, COJIEPIKAIINE CBOOOIHBIE THAPOOKCHIBI JKeIe3a, ATFOMUHUS 1
MUHEPAJIbI TPYMIbl KAOJIWHUTA.

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

5.2 TunoBble 321a4H ¢ pelieHneM

Ilpumep pewrenusn 3a0auu

B pynax, obmagaronmux CI0KHBIM MHMHEPAJIbHBIM COCTaBOM, IIEHHBIE KOMIIOHEHTBI
BXOJAT B pa3IMYHbIe MHUHEpANbl, MPHUUYEM HE U3 BCEX MHHEPAIOB OHH MOTYT OBITH
HKOHOMUYECKHU BBITOJIHO U3BJICUECHBI.

B stux ycnoBusx Oonblioe 3HaueHHWE NpUOOpeTaeT 3HaHHE OanaHca pacrpeaeicHUs
KOMIIOHEHTOB MEXy MUHEpalaMU WIM OPOAYKTaMU OOOTaIleHUs, YTO BBISBISIETCS B IIPOLIECCE
MHUHEpaJIOTHYeCKOT0 MM TEXHOJIOTHYECKOTO ONPOOOBaHHUS.

Jlia pemieHus 3aziay, CBSI3aHHBIX C OallaHCOM paclpeneseHHs] KOMIIOHEHTOB, HYXHO
BJIAJETh METOAAMHU IepecueTa XMMHUYECKOI0 COCTaBa pyJl Ha MHMHEpaJbHBIH M 0OpaTHO,
00BEMHBIX MPOLIEHTOB Ha BECOBBIE U OOPAaTHO, a TaKXke JIMHEWHBIMH CUCTEMaMU YPaBHEHMH C
JIBYMsSI-TPEMS] HEU3BECTHBIMU.

IIpumep 1. Pyna coxmepXurT NUPUT, XaJbKONUMPUT W KBapu. B pyzae, nupure u
XaJIbKOMMPHUTE M3BECTHO cojiepkaHue Teiutypa. [1o 3TMM JaHHBIM MOXHO paccyuTarh OanaHc
pacripeesieHust TeJuTypa Mexay MuHepagamu (cMm. Tabmuity 1).

Jns  ompeneneHuss OanaHca HEOOXOJMMO CyMMY IpOM3BENEHMH coaepkaHuil (B
yeTBepTOM rpade Tabmuibl) npuHATh 3a 100% u paccunTarh, Kakas J0JsS B MPOIEHTAX OT ITOU
CYMMBI IPUXOJAUTCS HA KaXK/IbI MUHEpaJI.

Tab6muma 1
Pacnpeneiienue riiaBHbIX MUHEPAJIOB H TeJLIypa B pyjae
nocJje nepecyera 6ajianca pacnpeae/ieHusi KOMIOHEHTOB
Comepxanne | Copepsxanne | Tlpoussene- | bamamc pac-
Musepansl MHHEpATa B TE/LTYpa B HHE TIpeACICHUA
pyae, % MHHepaie, % | coaepxanui | teiurypa, %
MupuT 50 0.002 0.100 67
XanbKonupHT 10 0.005 0.050 33
Ksapu 40 0 0 0
Pyaa B uenom 100.0 0.0015 0.150 100.0
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5.3 KonTpoabHbie padoThl

B nporecce u3yueHust Kypca CTYIACHTHI BBIIOJHSIOT KOHTPOJIbHbIE PaOOThI, ISl pEeLICHUS
KOTOpBIX IPENOJABaTENIEM IOATOTOBIEHBl CIELMAIbHbIE METOAMYECKHE YKa3aHWs: JIBITKUH,
B.A. Pygau4Has reosiorus: METOAMYECKUE YKa3aHUs K KOHTPOJIbHBIM padotam / B.A. JIbITKuUH,
A.B. JIpeitkuna. — Anatutsl: U3g. KO IlerplV, 2005.-30 c.

Kpome sTOoro HeoOX0AMMO HCMONB30BaTh MPHU BBHIMOIHEHUH KOHTPOJIBbHOM paboThl Ne 1
yueOHO-MeToIuuecKoe mocobue mo AuCHUIUIMHE «MecTOPOXKIEHHS MOJE3HBIX HCKOIAEMBIX)
(JIprTkuH, B.A. 3amauHUK—TIPAaKTUKYM 110 TUCIUIUIMHE MECTOPOXKICHHS MOIE3HBIX HCKOTIAEMBIX :
yueb.-metoa. nocodue s By30B / B.A. JIbiTkun. — Anmatutsl: U3a. KO Ilerpl'V, 2004. — 88 c.).

L]enb KOHTPOJIBLHOM pabOTHI:

- YIIIyOUTh M 3aKpENUTh 3HAHUS, MOJYyYCHHBIE CTYACHTAMH Ha JICKLIHUAX, TPAKTUIECKUX
3aHATUAX, B MPOLIECCE CaMOCTOSTEIBHOIO YCBOEHHUS MPOTPAaMMHOrO Marepuaia U3 y4eOHBIX
I0COOMI U HayYHO-TEXHUUECKOH JINTEPATyphI;

- HAYYUTh CTYJCHTOB IPUMEHSTH [OJyUYECHHbIC 3HAHUS HA ITPAKTHUKE;

- TIpuOOPECTH HABBIKM HCIIOJNB30BAHUS TEOPETUYECKUX M MPAKTHUYECKUX 3HAHWHA IS
BBIIIOJIHEHUS CAMOCTOSTEIbHOTO MHAMBUIYAJIbHOTO 3aaHUS.

B 3aBuCcHMOCTH OT MOCTaBIICHHBIX B 33JJaHUU YCIOBUM HEOOXOUMO:

-BHUMATEIbHO M3y4YUTh HE TOJBKO TEKCTOBYIO, HO U IpaUyecKyro 4acTh 3a/aHus, a
TaK)Ke€ yCIOBHbIE 0003HAUEHUS;

- BBIICHUTB 110 MPUJIaraeMbIM K 33JaHUI0 KapTaM Fe0JIOTMYE€CKOE CTPOCHHUE TEPPUTOPHUH;

- OLICHUTb HUCCIENYEMYIO TEPPUTOPUIO, €CIIU ITO TpeOyeT yCIOBHE 3a/layd, Ha MpeIMeET
BBISIBJICHUS HA HEW MOJIE3HOTO UCKOIIAeMOro;

- HAYYHUTHCS BBIOMPATh HanboIee 1eecoo0pa3Hple METO bl TIOUCKOB;

- OIpeaeNniaTh HeOOXOIMMOCTh MOCTAHOBKH O0Jiee IeTaIbHBIX paboT;

- B 3ajadyax Ha omnpoOOBaHUE HCIIOJIb30BaTh, MPU HEOOXOAUMOCTH, MPUEMBI
MaTeMaTU4eCKOU CTaTUCTUKH;

- HAYYMTHCS OIpPENEIATh PALMOHAIBHYIO IUIOTHOCTh PAa3BEIOYHON CETH CKBAXKUH U
TOPHBIX BBIPAOOTOK;

-yMeJo MOJb30BaThCs popMyIaMu Mojcuéra 00bEMOB U 3aI1aCOB IOJIE3HBIX U BPEIHBIX
KOMIIOHEHTOB;

-B psAle CclydyaeB JaThb T€0JIOTO-NPOMBIIUIEHHYIO OLIEHKY OOBEKTY M ONpEIeIUTh
HKOHOMHUECKYIO 3(PPEKTUBHOCTH €TI0 IKCIUTyaTalluy B OyayILeM.

[Ipucrynas K BBINOJIHEHHIO KOHTPOJIBHOIO 33JaHUs, OynyIIUH CIENHUATUCT HEU3O0EKHO
CTOJIKHETCSA C HEOOXOAUMOCTBIO OMpEeNIeHHs LEeJIOro psijia BaKHBIX MapaMmeTpoB. Hampuwmep,
TaKUX KaK KauecTBO, pa3Mephl, IIIyOMHa U YCJIOBUS 3aJIETaHMs PYAHBIX Tell, C HEOOXOAUMOCTBIO
nepecyéra JaHHBIX XMMHYECKOIO aHajlM3a Ha MHUHEPAJIBHBIN COCTAB IOJIE3HOIO MCKOMNAEMOro,
OIICHKOM HCCIIElyeMO TePpPUTOPUU Ha MPEIMET MOCTAHOBKH JATbHEUINX, Oojee MeTaabHbIX
paboT A5 BBIABICHUS NEPCIEKTUBHBIX YUaCTKOB.

[TonoOpanHbIe yCIOBHUS U COAEPKAHMS 3a/1ad B pa3jiesie Mo MOMCKaM IO3BOJISIOT IPSIMO
WIA KOCBEHHO HalleNMBaTh 00y4aeMoro Ha BO3MOXKHOCTh BBISBICHHS Ha IpeagaraeMoin
TEPPUTOPUU TMOJIE3HOTO MCKOMAEMOro, OMPEENSITh BEIOOp METO/1a MOMCKOB, a TaKXKe T'PaHHIIbI
UX IIPOBENICHUS.

Kpome Toro, B MeToM4ecknx yKazaHUSAX, B pa3/ielie «KOHTPOJIbHbIE 3aJaHus» (CTp. 8),
MIPUBOJIATCS IIPUMEPBI C PELICHUSIMU 3a/1a4.

B kxonTposabHyw paGory Nel Bxomsar 5 3amau. Kak BHOHO W3 IPUBOAMMON HUXKE
tabmuupsl 1 B Marpunly u3 12 BapmanToB Bouumd 3axaud no 1, 2, 3, 4 u 5 paznenam. Takum
00pa3oM, B KOMITJIEKT Ka)KJOTO BapHaHTa BXOAMT MATh 3aJlay, MO OJHOW M3 Ka)KJIOro pasjena
JUCLUUIUTMHBEL. BpIOOp HOMepa BapuaHTa MPOM3BOJUTCS MO MOPSAKOBOMY HOMEpY CTYIEHTa B
TPYIIIOBOM KypHalle.
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Matpuna 3a1a4 Mo BaApMaHTaM U OCHOBHBIM pa3/iejiaM JUCHUILIHHBI

Tabnuna 1
Ne BapuanTa Howmepa 3a1a4 1o pasaenaM JUCIUILIAHBI

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 IpUMepa pellieHHe OJHOU 3a7auu U3 paszaena 4.

Pemenue 3amau 3Toro paszena, Kak 1 Jt0ObIX BOIPOCOB pa3BeAKH B IMPOU3BOJCTBEHHBIX
YCIIOBUSIX, BCEr/la IOJKHO HAUMHATHCS C aHAJINM3a UMEIOUIUXCS JAHHBIX 00 U3y4yaeMoM OOBEKTE
(reomormyeckux, Treo(U3NMUYECKUX, pa3BElIOYHbIX) M YriyOJeHHOro aHamu3a (akTOpOB,
KOHTPOJIMPYIOIINX MECTOPOXIACHUS, OTICNbHBIC Tela IOJIE3HOTO HCKOMAeMOro M Hambosee
6orarele UX yyacTKH (pyaHble cToiObI). [Ipu 3TOM naxke B ciyyasiX OrpaHMYEHHOI'O KOJIMYECTBA
(dakTUYEeCKUX JaHHBIX CIEIYET CTPEMUTHCS BBIAEIUTH INIABHOE TEJIO MOJE3HOTO HCKOIAEeMOro
(ecnM MX HECKOJIBKO), ONPENENIUTh XapaKTep U CTENEHb €ro M3MEHYMBOCTH, a TAKXKe IeoJIoro-
IPOMBIIIICHHBIN THII MeCTOpOXIeH!s 1o Kinaccuduranusam ['K3 wmm yaeOHbIX mocoOuit.

IIpu aHanu3e reojOrMuecKUX AAHHBIX, PYKOBOJACTBYSICh U3BECTHBIMM IIPEACTABICHUSAMU
O 3aKOHOMEPHOCTSAX IIPOCTPAHCTBEHHOM JIOKIM3ALUUU MECTOPOXKICHUM M OTACIBHBIX TEll
MOJIE3HBIX MCKOMAeMbIX, CHayajlla HYXHO BBISIBUTh KOHKPETHBIE Ui JaHHOTO OOBEKTa
pyIOKOHTposupytolue (akTopbl (MPEANOChUIKH), BBITEKAIOMIME W3 YCIOBUSA 3aJaddl WId
pUcyHKa K HeH. 3areM HEoOXOJUMO TeOMETPHU30BaTh B MPOCTPAHCTBE W3BECTHHIE U
IpeArnojaraéMple  Ha  OCHOBE  IPEANOCBIIOK  Tela  IOJIE3HOTO  MCKOIIAeMOro  Wiu
PYAOKOHTPOJIHUPYIOLIUE (PaKTOPHI.

B pa3BemouyHoM Jene M3BECTHBI MHOTOYHMCIIEHHBIE BUJABI U INPUEMBl T€OMETpPU3ALUU
MECTOPOKACHHUM, HO NMEPBOCTENEHHBIMUA W3 HUX BCEI/A SIBISIFOTCS T'€OJIOTMYEcKas KapTa WU
IUIaH TIOBEPXHOCTH MECTOPOXKIEHHUS, IMOTOPU3OHTHBIE IIJIaHbl, IMOMEpPEYHbIE U MPOOJIbHBIC
paspesbl, BepTUKaJIbHbBIE U NMPOJOJIbHBIE MPOSKIUH. B psje ciiyuaeB JOMOJHUTENBHO TpedyeTcs
n300paxaTb TMIICOMETPUYECKHE IUIaHbI KPOBJIM WJIM IMOYBBI Tella IOJIE3HOIO HCKOMAaeMOro
OTJIE/IbHBIX HAPYIIEHWH, IUIAHBI B M30JIMHUAX MOLIHOCTH TEJa, COAEPKAHUM KOMIIOHEHTOB,
rpaduKyd U3MEHYMBOCTU WM KOPPEISILIMOHHBIX CBSI3€M I'€0JOr0-NPOMBIIIIEHHBIX MapaMeTpoB
MECTOPOKACHMSI, COPTOBBIE IUIAHBI U T. 1I.

Cnenyer uMeTb B BHJYy, YTO MpPU TE€OMETPHU3ALMHM PYAHBIX TE€I BO BHUMaHUE
OPUHUMAIOTCA MPEUMYLIECTBEHHO HAJEKHO YCTaHOBJIEHHblE (AaKThl U TE0JIOTHYECKHE
3aKOHOMEPHOCTH, Ha KOTOPBIE ONUPAIOTCS BCE NAJbHEUIINE CYKICHUS U TIOCTPOCHHUS.

ITon reomerpu3zarueil 31ech U Jajnee MOHUMAIOTCS Jt00bIe Tpaduueckue u300parkeHHs
00BEKTOB Pa3BEAKH - OT MPOCTEUIIUX 3apUCOBOK M CXEM JI0 I€0JIOTMYECKUX KapT, pa3pe3os,
TUIICOMETPUUYECKUX IJIAHOB, TPOEKINM, MOJIEEH U T. II.

B xonTponbHO# pabore Nel paccMoTpuM B KauecTBe NMpUMeEpPA X0 PEIIeHUs 3a7auu U3
paznena 4.

3aoanue
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Ha nByx cocemHuX MIAXTHBIX MOJSAX, UMEIOLUMX JUIMHY MO MPOCTUPAHUIO MO 4 KM H
HIMPUHY TO0 2 KM, pa3BelaH BbLIECPKaHHBIA YTOJbHBIM IUIACT IIMPOTHOTO MPOCTUPAHUS C
najgeHueM Ha or noxa yriaom 20°. MomHocts miacta - IMm. Ha ogHOM M3 mMIaXTHBIX MoJied
yCTaHOBJEH cOpoc, a Ha IpyroM - B30Opoc. [IpocTupanue cmectureneil mupoTHoe, MajeHue Ha
0T 1oj yriiom 65°. BepTukanbHas aMIUIMTYyAa CMEIIEHUsT Ha 000MX IIAXTHBIX MOJIsAX paBHA 50
M.

Ha Tpex BepXHMX TOpHU30HTAX HIAXTHBIX MOJIEW MPOWUCHBI MOIXOAHbIE KBEPIUIArH, a Ha
MEepBOM M3 HUX - IITpeK. BoicoTa ropuzontos 100 m.

Tpebyercs:

CdopmynupoBaTh 3a1a4u, BEIOpaTh CUCTEMY U OMPEICIIUTh 00bEMBI SKCILTyaTallMOHHON
pasBeIKM INAXTHBIX IMOJICH, €CIM YKa3aHHbIE HAPYIICHUS MEPEeCeKaloT YroJlbHBIA IIIacT
IPUMEPHO Ha 75 M HMKE MepBOro ropusoHta. OnpeaenuTs Takke, Ha KaKOM IIaxTHOM IOoJie U
HACKOJIBKO 3arachl yriis OOJbIIIe.

XoJ1 pereHust
1. 'eomeTpr30BaTh YroJibHBIN IJIACT M HAPYIICHHU Ha 00oux nossix B maciurade 1:10000.

2. OpuUEHTUPOBOYHO IMOJCYUTATh 3amachl YIs IO KaXIOMY LIAXTHOMY IIOJIO, IPHUHSB
00BeMHYI0 Maccy yriis paBHou 1.8.

3. Ha rpaduke mokazaTb NPOWICHHBIE W MPOCKTHPYEMbIE BBIPAOOTKH HSKCILTyaTalMOHHOM
pa3BEIKU.

4. InvHy NPOEKTHBIX BBIPAOOTOK OINPENETUTH Ha pa3pe3ax.

Pemenue 3agauun.

CoriacHo ycloBHIO 33J]a4H, Ha OJHOM M3 IIAXTHBIX MOJIEH I0KHOE TEKTOHHYECKOE KPBLIO
ONYILIEHO, Ha JPyroM - MOPUIOJHATO MO cMmectureno Ha S50m mo Beprukanmu. Camo xe
TEKTOHMYECKOE HAPYIICHHE TIEPECeKaeT YroJbHBIM IUIACT HAa OTMETKEe -175M. YuutbiBas
HIMPOTHOE MPOCTUPAHUE YTOJBHOIO IUIACTA U YKA3aHHOTO HApyIIEHUs, IOCTPOUM BKPECT 3TOrO
MPOCTUPAHUS HY€pe3 CTBOJ MIAXThl Ha OOOMX IIAXTHBIX TOJIAX BEPTUKAIBHBIE pPa3pe3bl B
TpeObyemoM Maciitabe. ['eomeTpu3oBaB Ha paszpesax (puc. 5 u 6) MoiokeHue YyrojabHOro IuiacTa
W HapyIIeHUs, HAMETUM, KpPOME YXKe€ NPONJEHHBIX CTBOJA, INTPEKa M TPEX IMOIXOTHBIX
kBepruiaroB (NeNe 1, 2 u 3), mpoekTHbIE BEIPAOOTKHU AKCILUTYaTAIIHOHHOM pa3BeNIKH - TIOJIXOHbIC
kBepuuiaru NeNe 4, 5,6, 7 u 8.

W3 mocTpoeHHBIX pa3pe30B BUIHO, YTO Ha IIAXTHOM IMOJie ¢ B30POCOM 3amacoB YTIs
OoJsipllie, YeM Ha MIAXTHOM TI0JIE CO COpOCOM, YTO TOATBEPXKIAETCS HUKETPUBOIUMBIMU
pacy€ramu.

1. F'eomeTpu3anus yroJibHOro mJiacTa ¥ HapyleHUusi Ha 000MX IWAXTHBIX MOJISIX.

PA3PE3bI HTAXTHOTI'O ITOJIA YEPE3 CTBOJI IHAXTHBI B
MEPUINAHAJIBHOM HAITPABJIEHUN

Macmra6 1:10000
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Venoanwie oboznanenun:
=== — [IOAXOAHbIC KBEPLIIArH: /l\- LAXTHRIA CTBON
1,2,3 - npoiinerute,
4,5,6,7,8 — npoexTHpyeMsie. h - BepTHKANbHAX AMIUIMTYA CMELIEHHS
- Pa3pBIBHOE H CHHE
~~ pep apyw - ropusiar
& - wTpek
Puc.6. lllaxTHOE mosie ¢ B30pocom
2. IToacuéT 3amacoB yrJis.
a)  HA WAXMHOM noJe co cOpocom:
P;=V;-d (41)

rae P1 —3amnachl yriig Ha IEpBOM IIaXTHOM MoJie (T);

V1 - 00BbEM yroapHOIO IUIacTa B MpeJieNax MaxXTHOrO MO AIHHON 4KM U IUPHUHOHN 2 KM
(),

d - o0vémuas macca yris (1.8 /™).

JInvHa yrojapHOTO IUIacTa Mo NaJeHUI0 OT IMOBEPXHOCTH 10 ropus3oHTa -800M, ¢ yuértom
€ro CMelIeHusl 1o pasznomy, coctapiseT 2150m (cM. pa3pe3 Ha puc. 5). Otcioga 00BEM 11acTa B
000X KpbUIbSX, IPH MOIIHOCTH IIacTa 1M, COCTaBUT:

V1=4000x2150x1 =8600000nm",
P="V;-:d=8600000x1,8= 15480000T.
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0)  Ha waxmmuom noue c 630pocom:
P2:V2‘d2 (42)
rae P; - 3amacel yris Ha BTOPOM HIAXTHOM Touie (T);
; V3 - 00b€M yroJbpbHOTO IJIACTa B MpeAesax IAaXxTHOTO MOJIs AJIHMHON 4 KM U MIMPHHON 2 KM
(M7);
d - 06BéMuas Macca yrus (1,8 T/M°).

JlHa yroibpHOro MiiacTa Mo MaJeHuI0 OT OBEPXHOCTH 10 Topu3oHTa - 800M, ¢ yuétom
ero B30poca 1o paznomy, coctaBiser 2200m (pa3pe3 Ha puc. 6). Otrcroga 00bEM mIacTa B 000ux
KPBUIBSX, P MOIIHOCTH IJIacTa 1M, COCTaBUT:

V2=4000x2200x 1 =8800000M°.

P; = V;-d=8800000x1,8= 15 8400007.

CrnenoBarenbHO, Ha MIAXTHOM TIOJ€ C B30POCOM 3amacoB yrisi OOJbIE HA PA3HUILY:
A=15840000 - 15480000=360000T.

3. PacuéT 00bEMOB IKCITyaTAIIMOHHOM pa3BeIKH.

[To xaxxaOMy M3 MIAXTHBIX MOJIEH MPOIEH MIaXTHBIM CTBOJ U MOJXOHBIC KBEpILJIaru Ha
TpEX BEPXHUX TOPU30HTAX, a HA IEPBOM U3 HUX - IITPEK.
[IpuHuMasi pasMmepbl KBeplLlara B IOINEPEYHOM CEUYCHHH 2X2 M (S-4M2), onpeeIuM
00BEeMBI TOPHBIX BBIPAOOTOK M0 ciexyromiei hopmyne: V=S-L,
rae: S - mwiomaap KBepiiara (M°);
L - nauHa kBepuuiara (m).

a) waxmuoe noJie co copocom.
[IpolineHHbie BEIpaOOTKH HA TOPU3OHTAX
-100m: V1=4x980=3920m°
-200m: V,=4x750=1000m°
300M: V3=4x700=2800m"

Uroro: 9720m>
HpoeKTpreMHe BBIpa60TI(I/I HAar OpI/ISOHTaX
- 400Mm: V4=4x280=1120m°
-500M: V5=4x0=0
-600M: Vg=4x260= 1040m"-

-700m: V7=4x530=2120m°
-800m: Vg=4x800=3200m°
Utoro: 7480m°

0) waxmmnoe none c 630pocom.
IIpoiinenHble BBIpaOOTKM Ha TOPU3OHTAX
-100m: V1=4x980=3920m°
-200m: V,=4x550=2200m°
-300m: V3=4x280=1120m°
Utoro: 7240m°
[TpoexTupyempie BEIpaOOTKH Ha TOPU3OHTAX
- 400m: V4=4x20=80Mm>
- 500m V5=4x250=1000m>
- 600M: Vs=4x500=2000m>
- 700Mm: V7=4x740=2960m°
Uroro: 6040m°
Bech 00bEM 3KCIITyaTallMOHHON pa3BeIKHM HAa O0OMX IIAXTHBIX MOJSAX cocTaBUT: 13520
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He meHee BaXHBIM SIBISIETCS M IpYTHE Pa3lesibl METOJUYECKOT0 MOCOOHs, B YaCTHOCTH
paszen mo onpoOoBaHuto. Kak M3BECTHO JaHHBIE OMPOOOBAHUS MAIOT OOJBIION MaTepHas s
U3YYEHHUS HW3MEHUYUBOCTU OpYJEHEHUS, HM3yYEHUS MHOI'OYHUCIIEHHBIX 3aBUCUMOCTEH MEXIY
pasIMYHBIMKM IIOKa3aTeIsIMM KadecTBa, AJS pacueTa IPOTHO3HbIX cojep:kaHuil. C 1enbro
00OCHOBaHMSA TOTO MJM HWHOTO Ccrocoba omnpoOOBaHUs, TYCTOTBI CETH NpoO, KOHTPOJIS
onpoOOBaHuUs B 3a7ayaxX HCIOJIb30BAHBI MPHEMbl MAaTEMaTUYECKOM CTaTUCTUKH. B wacTHOCTH
TaKkue, KaK BBIUYMCIEHUE CPEIHEero apu(MEeTHUecKOro, JWUCIEPCUH, CPEIHEKBAJAPATUYECKOTrO
OTKJIOHEHUS, Ko3(duiueHTa Bapyuauuyd U Ap. DTH pacyeTHbIE IOKa3aTead HEOOXOOUMBI IS
BBIUMCJIEHUS] KOPPESILIMOHHON 3aBUCUMOCTH MEXY ABYMsI U OoJiee ciydyallHbIMU BEIMYMHAMMU:
MEXY COJEpKAHUAMU KOMIIOHEHTOB, 00BEMHOM Maccoll pyJibl U COAEP)KaHUEM KOMIIOHEHTOB,
MEX/y BBIXOJIOM MPOJAYKTOB 00OTAIIEHUS U COJIEPKAaHUEM KOMIIOHEHTOB U JIp.

Pemas 3agaun u3 naHHOrO pasjena, CTYJEHThl Hay4aTcsi BECTU 00pabOTKy BHYTPEHHETO
U BHEIIHETO0 KOHTPOJS XUMHUECKUX aHAIU30B, MPEJCTABIAIOIIAE COOOH HEpaBHOTOYHBIE
U3MepeHus ciaydaiHoi BeauuuHbl. CyMEIOT YCTaHOBUTh HAJIMYME CHCTEMaTH4YecKOM OHIMOKH,
paccuuTaTh ypaBHEHHE IIOIPABOK U MHOT'OE JIPYTOE.

OnHuM w3  IIaBHBIX  (AaKTOPOB, ONPEAEISIIOIMM  BbIOOp CHCTEMBI  pa3BEAKH
MECTOPOKIAECHMSI, B YaCTHOCTU BbIOOpP IUIOTHOCTH Pa3BEIOYHOM CETH, ABIAETCS MU3MEHYHUBOCTh
re0JIOrO-MPOMBILIUIEHHBIX 1apaMEeTPOB, KOTOpas CBs3aHa C IJIOTHOCTBIO CETH HaOIOJeHUN
HEKOTOPBIM KPUTEPUEM, XapaKTEPU3YIOLIUM JOCTOBEPHOCTh pa3Benku. IIpu pemenun 3axay no
9TOMY pa3fielly HCIOJb3yeTCs CTaTUCTHYECKas MoJiesb HM3MeH4YMBOCTH. OHa OCHOBaHa Ha
IIPEI0JIOKEHNH, YTO U3MEPEHHBIE 3HAUEHUS [€0JI0T0-IIPOMBIIIIEHHBIX ITapaMeTPOB (MOLIHOCTH
IIOJIE3HOI'0 MCKOIAEMOro, CO/IepKaHKsl KOMIIOHEHTOB B pyJax U Jip.) SIBJIAIOTCSA HE3aBUCHUMBIMU
CIlydaiiHBIMU BEJMYMHAMH. Mepoil M3MEHYMBOCTH B JAHHOW MOJENHU SIBISETCS KOA(PPHUIIMEHT
Bapuauu V 3HAuYEHUIl TIe0JIOro-MpOMBIIUIEHHOIO MapaMeTpa, HaXOXKIEHHe KOTOpOro
IIPEyCMOTPEHO B psiJie 3a/au.

W3BecTHO, 4TO JUIs JIOKaIM3alMM 3aJie)Ked IO0JEe3HBIX HMCKOIMAeMbIX HEOOXOIUMbI
KOHKPETHBIE PYAOKOHTpOJHMpYomue (GakTopsl (MpeAnocsuiku). B psnge 3amad mo pasBenke
IpelaraeTcsi Ha OCHOBE 33JaHHbBIX IPEANOCHUIOK T'€OMETPU30BaTh B MPOCTPAHCTBE M3BECTHBIE
U IIpeIoJiaraéMble Teja MOoJIe3HOr0 UCKOMAeMOro Ul PYAOKOHTpoiupytoume ¢pakropsl. Ctpos
TEOJIOTUYECKYI0 KapTy, pa3pe3, TMICOMETPUYECKHM IUIaH WIM NPOEKLIUI0 PYJHOrO Tejla Ha
KaKyI0-T1M00 IMJIOCKOCTh, OyIyLIMH CIENUANIMCT MO YCIOBUIO 33Jaud OJAHOBPEMEHHO JIO0JIKEH
00OCHOBBIBaTh TY WJIM UHYIO CTa/IMIO I'€0JIOTOPa3BeJOYHBIX paboT, BEIOUPATh CUCTEMY pa3BENIKU
pynHbIX Ten. Bcé€ aTo moTpedyeT OT CTyAeHTa HEOJHOKPATHOTO OOpalleHHsl K TEOpUH, YTO
€CTECTBEHHO, YKPEIUT €r0 3HaHMsI 110 CIEIUaIbHOCTH.

B xonTpoabHy padory Ne2 BomuM 3azauv U3 pasfelia IO IeoJ0ro-3KOHOMHUYECKOU
OILICHKE MECTOPOKJIEHUH Iosie3Horo uckonaemoro. CTyneHTam notpedyercs yxke 3HaHHE TaKUX
TEPMUHOB (M HE TOJBKO TEPMHHOB), KAaK KOHAMILMH, KalHUTAJIbHbIE BIIOKEHHUS, MOILHOCTh
TOPHOPYIHOTO TMpEANpUATHS W JApyrue ToKa3aTeld HAKOHOMUYECKOW 3ddexTuBHOCTH
AKCIUTyaTal[Ml MECTOPOXKICHUS.

Bce HeoOxoaumble KpaTKHE TEOPETHMUECKHUE CBEIACHMSI CTYIEHThl CMOTYT IOJIYYHTb,
BOCIIOJIb30BABIINCh YU4€OHO-METOJUYECKUM MocoOueM, KOTOpoe pa3pabdaThiBaIOCh aBTOPOM B
dbopMe 3a1auyHNKa-TIPAKTUKyMa CIIEHUaIbHO JJIS IBYX JUCHUIUIMH «MeCcTOpOKICHHS MOJIE3HBIX
UCKOTaeMbIXx» M «PynHuuHas reojorusi». Kaxaslii pazgen y4eOHO-METOIUYECKOro MocoOus
MIPEABAPSIIOT KPAaTKUE CBEJACHUS U3 TEOPETUYECKOIO Kypca M MPUBOIATCS MPUMEPHI PEUICHUS
TUIIUYHBIX 3a/1a4.

IIpumep BBINOJHEHMS KOHTPOJBHOH padorsl u3 pasgena mno «I['eosoro-
HpOMbIlHJIeHHOﬁ OLEHKE MECTOPOKICHHUSD).

Kax IMpaBHJIO, TI'COJIOrO-IIPOMBIINIJICHHAA OICHKA PYAHOTO 00beKTa IPOBOAUTCA 110
pe3yiibTaraM €ro HCTaHBHOﬁ Pa3BCIAKU. IIo eé 3aBCPUICHUHN JOJIKHBI OBITh OIIPCACIICHBI:
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1) KonMuecTBO 3amacoB IOJE3HOTO HMCKOMAeMOro (yCTaHABIMBAETCS NPU H3YUEHHH
(GopMBbI, YCIOBMI 3ajieraHusi M pa3MEpPOB TeJl MOJE3HBIX MCKONAEMbIX IIyTEM IOCTPOCHUS
CUCTEMBI I'€0JIOTHUECKUX Pa3pE30B);

2) KauyecTBO IIOJIE3HOTO HCKOIMAEMOro U KOJMYECTBO IOJIE3HBIX (OCHOBHOTO U
COITYTCTBYIOIINX ) KOMIIOHEHTOB (BBISBIISIIOTCS OIIPOOOBAHUEM );

3) TEXHOJIOTMYECKHE CBOMCTBAa IIOJIE3HOTO HCKOMAeMOro, T.€. BO3MOXHOCTb U
pPaLMOHATIBHOCTh M3BJICYCHUS BCEX IOJIE3HBIX KOMIIOHEHTOB WM NEepepadOTKU IOJIE3HOTO
UCKONAaeMOro Uil  JJIbHEHIIero  MCHOJb30BaHUS B COOTBETCTBYIOIMX  OTPACIAX
IPOMBIIIICHHOCTH (YCTaHABIMBAIOTCA B XO€ TEXHOJIOTHYECKOT0 OMpoOOBaHNUs);

4) TOPHOTEXHMYECKHE YCJOBUSA pa3pabOTKM MECTOPOXKIEHHs (BBIACHSAETCA 110
pe3yJbTaTaM T'MJIPOr€OJOTHYECKUX U MH)KEHEPHO-TEOJIOrMUECKUX HCCIIEIOBaHUM, a Takxke Npu
U3y4EHHUH ITPOCTPAHCTBEHHO-MOP(HOIOTHUECKUX OCOOEHHOCTEH Tel M0JI€3HOr0 UCKOMAaeMOro);

5) 3KOHOMHKO-Teorpauyeckue ycjaoBHs pailoHa MECTOPOXKIEHUS — KIMMAT, pelbed
MECTHOCTH, SHEPreTUYECKHE PECypChl, TPAHCIOPTHBIE YCIOBHS, 00ECIIEYEHHOCTh TOIUIMBOM M
MECTHBIMUA CTPOUTEJIBHBIMUA MaTepHuajaMu, TPYAOBbIE PECYpPChl, 3KOHOMHUYECKHH NPOPHIIL
paiioHa U fp. (OLEHHBAIOTCA Ha OCHOBAaHMM H3YyY€HHs] COOTBETCTBYIOIIMX YCIOBHMH B IEPUOJ
IIPOBEJICHUS Pa3BEIKH).

OxoHuaTenbHasE OLIEHKa MECTOPOXKACHUS MPOBOAMTCSA IOCIE 3aBEpUICHUs DPa3BEIKU,
TOYHEE, M0CJIE MOJICUETa 3a11acoB U YTBEPXKJICHUS TPOMBIIIJICHHBIX KOHIUIUHI, TaK KaK IJ1aBHBIM
KPUTEPHEM IMPOMBIIUIEHHOW 3HAYUMOCTH MECTOPOXKAEHUS, OCHOBOW pacyeToB €ro LIEHHOCTH
ABJIIOTCS 3amachl IOJE3HOTO MCKOMAEMOIo M TMOJE3HBIX KOMIOHEHTOB. [Ipuuem, BaxHO
OIPENIEIUTh HE TOJIBKO KOJIMYECTBO 3al1aCOB MUHEPAIBHOIO CBIPbsl, HO U UX JIOCTOBEPHOCTH, T.€.
BaXXHO, YTOOBI 3T 3amachl OKa3aJuCh MpPU OTPaOOTKE B TOM MECTE, UMEJIM TO KA4eCTBO U TE
0COOEHHOCTH, KOTOpBIE ObLTM YCTAaHOBJIEHBI B ITpoLiecce NojicueTa 3anacoB. Ha ocHoBe mojcuera
3armacoB OLICHUBAIOTCS TOAO0BAas IMPOU3BOAUTEILHOCTh TIOPHOAOOBIBAIOLIETO MPEIIPUSTHSA,
BBIITYCK TOBapHOM MPOAYKLIUH (PpyAbl MM KOHLEHTPATOB), C€OECTOMMOCTh, PEHTA0EIBbHOCTh
pa3paboOTKU MECTOPOXKJIECHUS C YYETOM MEPONPUATUN MO COXPAHEHUIO OKPYKAIOLIEH Cpelbl.
[Ipy >TOM oOLIEHOYHBIE TIOKA3aTe€IM MOTYT pacCUMTHIBATbCA HE TOJBKO JUIS  BCEro
MECTOPOXKACHUSI, HO U JUISl OT/AEIbHBIX €r0 Y4aCTKOB.

3aoanue.

Mectopoxxaenne anatuta KoamBa (XuOWHBI) MpeACTaBICHO TOJIIEH amaTUT-
He(EeTMHOBBIX TOPO/I, 3aJleTalIUX cpeau ypTuToB. OOIIasi MOIIHOCTh TOJIIM KOJeOIeTcs OT
100 1o 300 m u B cpenneMm paBHa 200 m. [lagenune pyaHoro tena Ha ceBep-ceBepo-3amnaa 30—
40°.

Cpenu IpOAYKTUBHOM TOJIIIM BBICSIOTCS TPH IIacTa paoBBIX pya (comepxkanue P,Os
6oee 12%), WMEIOIMUX CPEIHIOI MOIIHOCTh, COOTBeTCTBeHHO 27, 32 u 40 M. Mexny
TTACTaMU PSIIOBBIX PY PACIONIaraloTCsl MACCUBHBIE HEPAaBHOMEPHO3EPHUCTHIC YPTHTHI, CPEIHSISA
MOIIIHOCTh KOTOPBIX MEXAY MEPBHIM U BTOPHIM PYIHBIMH TElIaMU cOCTaBisieT 60 M, a MEXIy
BTOPBIM U TpeThblM — 40 M. [Tepexoabl Mex Iy pyJHBIMH TUTACTAMU U YPTHTAMH MOCTCIICHHBIC.
B xoHTakTe ¢ pyAHBIMU TEJIaMH, a UHOTJA B HEKOTOPOM YJAICHHUU OT HUX YPTUTHI COAEpKAT
PaBHOMEpPHYIO BKpPAIUICHHOCTh alaThTa W TPOCION amaTUToBbIX pya. Cpemnw ypTHTOB
BBIICTISIIOTCSL TJIACTOOOpasHble Tena 3abanaHcoBbIX OeaHbix (comepxkanue PyO0s 8—12%) u
yoorux pyn (comepxkanue P05 4—8%). OO6mas momHOCTs 0emHbIX pya 12 m yoorux 30 m.
[ToncunTanHple 3amachl amaTUTOBBIX pyd Ha MECTOPOXKICHHUU 3aBHCAT OT OOpTOBOTO
conepxanusi P,Os B pyzie u cocTaBistoT (CM. HIDKE TadauIry 1).
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Ta6aunua 1

-l Ran: ITycreie mopo-
Boprosoe copep- Cptennee COAEP-| 3amnachl pyAbI, )
xKanue P,O;, % '*\a“”‘éapzoav MJH. T nb;&{g?’%zo”
12 17,1 128 58
8 15,6 153 48
4 12,5 219 36

Pazy6oxuBanue pyabl 5%. OOoramienne MeTonoM (GIIOTAlUU MO3BOJSET MOIYYHUTh
KOHILIEHTpaT ¢ coxaepxkanueM POs 39,4% mnpu wusBneuenun P,0s 93,5% He3aBUCHUMO OT
conepxanusi P,Os B ucxoanoit pyne. CebectoumMocTh oboramenus 1 T pyabl TakKe HE 3aBUCUT
oT conepxkanust PoOs u coctasmusier 1,32 pyo0.

TeXHHMKO-D)KOHOMUYECKHUE JaHHBIE DKCILTyaTallid MECTOPOIKICHHS IPUBEIEHBI B Ta0J. 2.
Ta6auuwa 2

OTKpBITHIE PAGOTHI Ilop3emuble paboThbl
Boprosoe coznep- VaesabH.ie Karu- VaeabHble Kamu-
kKanue P,0Oy, CebGecTouMOCThb 'ran.nbnble 3aTpaThl Ce6eCcTOHMOCTD TaNbHbIE 3aTPaTb
% no6eiu 1 T pyasl, Ha 1 T pyaBl, mo6biud 1 T PYAbL, | ga 1 T pyas,

py6. py6_ py6' 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

OmnroBast nieHa 1 T amatuToBOro KoHIeHTpara 12,5 py0. ['omoBoit 00beM KOHIICHTpAaTa,
KaK W 3amachl pyZbl, 3aBUCHT OT OOpPTOBOTO COJCPKAaHHUS U COCTABIISIET COOTBETCTBEHHO: |
Bapuaut 2,36, Il BapuanTt 2,65 u | || BapuanT 2,75 miH. T.

Xo0 pewenus
1. CebectonMocTh 1T amaTUTOBOrO KOHIIEHTPATa PACCUUTHIBAEM 110 (hopMmyIie:

Q(Qut Qo) G, (4.3)

rae Q, — cebectonMocTh 100b14N 1T pyIbI;
Q, — cebecTonmocTs oboramenus (nepeaena) 1T pynasr,
g — pacxoX pyasl B TOHHAX Ha MOJTy4eHHE 1T KOHEYHOTO MPOAYKTa (KOHIIEHTPATa).
Pacxon pyab! Haxoautes U3 GopMyIibL:

q=Cx /(CyKu'Kp)
Cx — conepxanne P,Os B KOHIIEHTpATE,
C, — cpennee conepxanue PoOs B pyne,
K, — xoappunuent uzsnevenust P,Os mpu oboramieHum,
K, — koabpuiueHT pazyb0:KkuBaHus Py ibl.
Copep:xaHue MoJIE3HOI0 KOMIIOHEHTA B Py/ie IPUHUMAETCS MO0 JaHHBIM Pa3BeIOYHBIX
paboT, copep kaHue MoJIE3HOT0 KOMIOHEHTA B KOHLIEHTpaTe U KO3()(UIIMEHT U3BICUCHUS — 110
JAHHBIM TEXHOJIOTMUYECKUX HCTIBITaHUM, KO UIIUEHT pa3yO0oKUBaHUS — IO TaHHBIM TPOOHOM
HKCIUTyaTaIy JK00 10 aHAJIOTHH.

(4.4)
rjac:
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omkpviman 0obsiua

bopm
12 g=— 230 _ss0y Oran=(2.30 + 1.32) . 2.50 = 038 pyf/r
17.1%0.935%0.95 7
39.40
8 = =284 =(2.11+1.32)+2.84 =9.74 py6/
7 156%0935%095 T Q= ) pyoTT
39.40
4 = =355 =(1.86+1.32)«3.55=11.29 py6/
17 125%0.935+095 Qe =( ) ks
noozemnas dobsiua
39.40
12 = =259 =(2.00 + 1.32) « 2.59 = 8.60 py6/
7™ 171x0935%095 ' Qra=( ) i
39.40
8 = =284 =(1.90+1.32) + 2.84 =9.14 pyb/T
7™ 156%0.935+0.95 O =( ) i
4 gum——0 _ .gms Ok =(1.74 + 1.32) + 3.55 = 10.86 py6/r
17 125409354005 s s b i
2. PenrabenbHOCTD M0 KOHNEHTPATY | [logy = II; + Py, (4.5)
rne I = L - Or - npubbuib o 1 T KOHIEHTPATA, (4.6)
P, = Ppy/q - obuee KOJHYECTBO KOHLEHTPATa OT pa3paboTKU MECTOPOXKAEHHS. 4.7
bopm omkpsiman dobviua nodvemnaa dobsina
12 Hk(lz): 12.5-9.38=3.12 pyG/T Hk(12)= 12.5-8.60=3.90 py6/T
8 ”k(g)=12.5—9.74=2.76 py6/'r Hk(3)=12.5 -914=336 py6/'r
4  I4y=125-11.29=1.21pybir @) =12.5-10.86 = 1.64 py6/r
6opm
12 Pra2=128/2.59=49.42 myn.T. Pr2y=128/2.59=49.42 man.T.
8 Pr@y=153/2.84=53.87 Miu.T. Prsy=153/2.84=53.87 Mnu.T.
4  Pr@=219/3.55=61.69 Man.T. Pr4y=219/3.55=61.69 mnn.T.
b6opm

12 ”0614 (12)=3. 12+49.42=154.19 MJIprG Hoﬁq (12)=3.90 +49.42 =192.74 MIKH,pyG.
Haa.q ® = 2.76 + 53.87 = 148.68 MJIH.pyG. Hoau‘ (8) =3.36+53.87=181 MJIH.pYG.
4  Iosyey=1.21+61.69 = 74.64 Mun.py6. Moy 4y =1.64 + 61.69 = 101.17 mun.py6.

3. 'omoBas npuOHLIL 1O KO o Iy =M« Ay, (4.8)

rae Ay rogoBoe MPOU3BOACTBO KOHLIEHTPATa.

6opm omKpsiman oobsiua noovemnan 0obsiua

12 IIx125=3.12 + 2.36 = 7.36 mnn.py6. I 12y=3.90 + 2.36 = 9.20 maH.py6.
8 I 8)=2.76 + 2.65 = 7.31 man.py6. [T (8y=3.36 « 2.65 = 8.90 mMnH.pyb.
4 Hzx(4) =121+275=3.33 MJIprG ”23(4) =1.64 .2.75=451 MJ'lH.pyG.
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4, O6mas npuObLIL 0T pa3paboTKH MECTO EHUS o6y = - , (4.9
r(l+r)
rae » — DPOuUeHTHAd CTABKA (IUCKOHT), Mpuuumaewm 6 %
n= y - CPOK SKCIUIyaTaLlHA MECTOPOXICHHUSL. (4.10)
«*q
6opm omKpwimas dobsiua nodzemuan 0obsiua
12 n=128/236+2.59=21ron n=128/236+2.59=21ron
8 n=153/2.65+2.84=20 ner n=153/2.652.84 =20 ner
4 n=219/275+3.55=22rona n=219/275+3.55=22rona
o 236l 00sp -1 o000y -1
736 [(1+0.06)" -1 9.20*|(1+0.06)" -1
12 Hopy = = 86.59 MiH.py6. Ilo6y = =108.24 miH.py6
% 0.06% (1 +0.06)" 0,06 % (1+0.06)"
20 20
- 8.90 . -
T3 kl +0.06) = 1] =83.76 mau.py6. Tosy, = 20 [(I +0.06) = 1. 101.98 msiH.py6
0.06* (1+0.06) 0.06* (1+0.06)
333+ [(1+0.06)" 1] 451+ [1+0.06)* - 1]
4 Iy = = 40.08MnH.py6. [lo6y = =54.29 Mau.py0
% 0.06%(1+0.06)7 d Y 0.06%(1+0.06)7 by
5. Hawubonee onTuManbHei BapHaHT 6GopToBoro coaepxaeus P,0s B pyre omeHum 1o
NpHBEAEHHBIM 3aTpaTaM Ha 1 T koHueHTpara (py6):
3"p =QR+E" Kydk, (411)
rne E — HopMaTHBHBIH K03 puumenT npuenerus (nmpumem £ = 0,15);
Kjox = Kyop » q — ynenmvHuIE 3aTpaThl Ha 1 T koHIeHTpara (py6); (4.12)
K3p— ynenbHble KanUTaNbHbIE 3aTpaThl Ha 1T pyas! (py6).
bopm omxpviman 0obsiua nodvemnan 0obviua
12 Kyox =5.46 + 2.59 = 14.14 py6/T Ko =6.11+ 2.59 = 15.82 pyb/T
8 Kyox =546 + 2.84 = 15.51 pyb/T Kyox=6.21+2.84=17.64 pyb/t
4 Kyor = 5.46 + 3.55 = 19.38 pyb/r Kyor = 6.21 « 3.55 = 22.05 pyb/t
bopm
12 3,=938+0.15+ 14,14 =11.50 py6/T 3 =8.60+0.15+ 15.82 =10.97 py6/T
3, =9.74+0.15+ 1551 = 12.07 py6/r 3,=9.14+0.15+ 17.64 = 11.79 py6/r
4 3, =11.29+0.15« 19.38 = 14.20 pyb/r 3, = 10.86 +0.15 + 22.05 = 12.52 py6/T

Kak moxaswsIBaroT PacucThl, NPUBCACHHLIC 3aTpaTbl Ha 1T KOHLCHTpAaTa HWXE C€ro

ornyckHOM 1eHsl (12.5 py6/T) Tonbko Ans BapuaHTOB OopToBOro cojaepkanus 12 u 8 %.
CpaBHeHHE peHTa0eNbHOCTH, OOIIEH HW TOMOBOM NpPUOBUIH, CEOECTOMMOCTH IOKAa3bIBAET
HECKOJIBKO JIy4IlIue rmokasarenu ais 6opra 12%. Tem He MeHee, yuuThIBasi OJIM3KUE MTOKA3aTeNIn
pa3zpaboTku mo 60pTy 8%, a Takke TpeOOBaHHE KaK MOXKHO O0Jiee MOTHOW OTPaOOTKH 3aracos,
1enecoo0pa3Ho I MOJICYeTa 3aracoB U Pa3pabOTKU MECTOPOXKAECHUS MPUMEHHTh OOPTOBOE
coaepxanue 8%.
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5.4 IlpumepHas TeMaTHKA I0KJIA/10B

. Cranuu pynooOpa3oBaHusl.

. Feonornyeckue ycoBusi 00pa3oBaHUsI MECTOPOKIACHUN TIOJIE3HBIX HCKOMIAEMbIX.
. MectopoxxaeHus miaatgopm.

. MecTopokieHHs] OKEaHOB.

. OcTarouHble MECTOPOXKICHUS CHITUKATHBIX HUKENEBBIX py KyOsbl.

. UTHQMIbTpalinOHHBIE MECTOPOKICHUS YPAHOBBIX PYII.

. MetamophoreHHbie MECTOPOKICHUS.

. [Tone3nbie UCKOMaeMble U TEKTOHUKA JIUTOCPEPHBIX TUTUT.

. [lone3nsle nuckomnaempie MypMaHckoil 00JacTH.

5.5 Tembl pedepaToB

1. Mopdosorust Tei moixe3HbIX HCKOITaeMBbIX.

2. IIpoucxoxaeHne KapOOHATHUTOBBIX MECTOPOXKICHHA.
3. TUIbI IErMaTUTOBBIX MECTOPOKICHUM.

4. ATbOUTHUT-TPEH3EHOBBIC MECTOPOXKICHHS.

3.
6
7
8
9

I'eonorusa u Muneparenuss MUpoBOro okeasa.

. 'myOokoBOIHbIE TallHBI YEPHBIX KYPUIBIIUKOB.
. M'maporepmanibHbIe U3MEHEHUST BMEIIAIOIINX TTOPOJ] U OPY/ICHEHHUE.
. AKTyaJIbHOCTh MpoOIeMbl He(TEra30MmoucKoBbIX padot Ha Poccuiickom CeBepe.

O BO3MOYKHOCTH CYILIECTBEHHOTO CHMKEHHUSI PACXOJIOB IO TPAHCIIOPTUPOBKE YIIIEBOAOPOJIOB

Ha Poccuiickom Cesepe.

10. HedrerazoHOCHOCTh «HECOCTOSIBIITUXCSI OKEAHOBY.

11. PocchinHbie MECTOPOKICHHUS.

12. OcobGeHHOCTH 0CaA0YHBIX MECTOPOXKICHUN U MPEANOCHIIKA X 00pa30BaHusl.

5.6 IlpumepHbIe TeMbI NPe3eHTANMUM

I[J'IH BBICTYIINICHUA C OOKJIadaMU Ha HAYUYHO-TIPAKTHYCCKUX KOH(l)epeHHI/IﬂX, CTYACHTHI 3a

BpeMsl y4eObl JOJDKHBI MPUOOPECTH OMPEETICHHBIM HaBBIK M OMBIT MOATOTOBKH JOKJIAJOB C
npe3eHTanueit. Huxe npeparaercs npuMepHbIi EPEYEHb TEM JOKIA0B C MTPE3EHTALIUECH.

1.

1. l'eneTnyeckue ycnoBusi 00pa3oBaHUs MECTOPOXKICHUHN MOJIE3HBIX UCKOIMIAEMbIX, UX CBA3b C
Te0JIOTHYECKUMHE (POPMALHSIMH U CTPYKTYpaMH.

2. I'maBHBIE TUTBI PYAHBIX TOJIE3HBIX HMCKOMAEMBIX; T'€OJIOTHYECKUE CTPYKTYPHI PYAHBIX
MOJIEM U MECTOPOXKACHUI, METOAbl MX MCCIEIOBAaHUS;, N€OIMHAMUYECKHE U CTPYKTYpPHO-
nerporpaduyeckue PaxkTopbl, KOHTPOIUPYIOIINE 00pa30BaHUE PYAHBIX MECTOPOKICHHI.

3. IlpuHUuMNBI NOPOrHO3HO-METAIJIOTEHUYECKOTO0 PalOHUPOBAHMS; METAJNIOTC€HUYECKas
nepuoAn3as UICTOPUN 3EMITH.

4. CtaauiiHOCTh pa3BEOYHBIX PabOT; T€OJIOrMYECKHEe MPEANOCHUIKH TOHUCKOB MOJIE3HBIX
HCKOIIa€MBIX.

5. Pa3Benka MeCTOPOKIEHUMN MOJIE3HBIX UCKOMAeMbIX. METO/IbI U CUCTEMBI Pa3BEIKH.

6. Onpo6oBaHKEe U OKOHTYPUBAHUE TEJ MOJIE3HBIX UCKOIAEMBbIX.

7. Teonoro-npomblllZIEeHHas:  OLEHKa MecTopoxaeHui. [loHsATHE ©  KOHIULHUSAX.
[ToAroTOBIEHHOCTH MECTOPOKIECHUHN AJI1 IPOMBIIIIIEHHOT'O OCBOEHUS.

8. IToacuér 3anacoB. OCHOBHBIE CITOCOOBI M0/ICYETA 3aI1ACOB.

5.7 Bomnpocsl Kk 3a4ery

I/ICTOpI/IH Pa3BUTHA YYCHHUA O PYAHBIX MCCTOPOKIACHUSAX.
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2. Yro Takoe moisie3Hoe Hckomaemoe? OmnpeneneHue MOHATUS «PYyda», «MECTOPOKIACHUEN.
['maBHelIIME TPYIITBI NOJE3HBIX UCKOMAEMBIX. [[pOMBINUIEHHBIE KOHAUIIMN U 3a11aChl MOJIE3HBIX
uckornaemMbix. OCHOBHBIE CLIOCOOBI OJCUETA 3a11acoB.

3. Onpepenenne MOHATHIA MPOBUHIINSA, 00J1aCTh, OACCEHHBI MOJIE3HBIX

MCKOIIAEMBIX; py/IHasl TOUKA, PYAOIPOSBIECHUE, PYIHOE TEJO (3aJ1€Kb), pyAHOE

110JI€, pyIHas 30Ha U pyJHask IPOBUHLU.

4. MetannoreHusi, Kak OTpacib IeoJIOTHYecKuX 3HaHuH. OO0Ias, pernoHanbHas U CHeluaibHas
METAJIJIOTEHUS, METAJUIOTEHUS PYIHBIX paioHOB. UTO Takoe METAIUIOTCHUYECKHH IIOAC U
METaJIJIOT€HUYECKast IPOBUHIIMS?

5. Mopdosorus Ten none3Hbx UCKonaeMelx. YTo Takoe MITOK, THE3/10, INTOKBEPK, IUIACT, JKUIIA,
pPyAHBIH cToN0, muTa? Pa3HOBUIHOCTH JKWII. DIEMEHTHI 3aJIeTaHus PYyIHBIX Tel (IIPOCTHpPaHHE,
naJiecHue, CKJIOHEHHWE, JUIMHA U MOLIHOCTb). DopMa pyAHBIX 3alexed TBEPABIX, KUAKUX M
ra3000pa3HbIX MMOJIE3HBIX UCKOTIAEMBIX.

6. MuHepanbHbI 1 XUMUYECKHUI COCTaB TEJl MOJIE3HBIX UCKOIAaeMbIX. PyHbIe 1

HEpyAHbIE MUHEpaNbl. B 4éM COCTOUT pa3inyue rUIOreHHbIX U TUIIEPreHHbIX

MUHEPATIOB. MOHOMUHEPAIbHBIE U KOMIUIEKCHBIE pyabl. [ JIaBHEHIINE TUIIBI Py .

Cocras yrieii 1 He(TH.

7. TekcTypel U CTPYKTYPbl MUHEPAJILHOTO BelecTBa. OnpeneseHns U pa3HOBUIAHOCTH TEKCTYP U
CTPYKTYp PYA.

8. Craguu pynooOpa3zoBanusi. Kputepuu 1uis BeliesnieHus craauid. Yto Takoe

rerepanus U nmapareesnc? CrocoObl n300pakeHus BOIONNH TIPOIIecca
MHUHEpa1o00pa3oBaHuUs.

9. I'eonoruueckue yciaoBusi 0Opa3oBaHUsI MECTOPOXKACHHUM MOJIE3HBIX MCKOMaeMblX. OCHOBHbIE
croco0bl 00pa30BaHus PyJHBIX KOMIOHEHTOB.

10. Knaccudukarms pynHbx MectopoxaeHwuii mo [1.Hurrmu.

11. Knaccuduxanus pynusix Mmectopoxxaenuii o I'.11Ixeitnepxény.

12. Knaccudukanus pynHeix MmecTopoxaenuii mo B.Jluaarpeny.

13. Knaccudukanus MmecTopoxaeHui moje3Hbx uckonaemslx no I1.M.TatapuHoBy.

14. CBogHas reHeTHYECKas KIIacCU(pUKAIIS MECTOPOKICHUH MOJIE3HBIX

uckonaemsix o B.M.CmupHoBY.

15. Cepun MecTOpOKIEHUI MONE3HBIX UCKOMaeMbIX. Dopmanuy ropHbIX MOPOJ U

MIOJIE3HBIX NCKONAeMbIX. B uém paznuunie Mexay CUHT€HETUYHBIMU U

AIUTE€HETUYHBIMH 3aJI€KaMU MOJIE3HBIX UCKOMAEMBbIX.

16. Mecropo:xieHus: TeOCUHKIMHAIEH. PaHHss, cpeHsst ¥ MO30HASA CTaluu T€OCUHKINHAIBHOTO
pPa3BUTHSL.

17. ®dopMaru ropHBIX TOPOA M TUIIOMOP(HbBIE MECTOPOXKAECHUS paHHEH, cpenHeill 1 mo3nHei
CTaIui TEOCUHKIMHAIBHOTO Pa3BUTHS.

18. Mectopoxenus miatgopm. Bocemb apeBHUX mIaTdopM U TpU KOMILIEKCA OPOA (SpYcoB),
clararouix Kaxayroo miaatdopmy. @opmaiuu miaTGOpMEHHBIX YEXJIOB M CBSI3aHHBIE C HUMH
MeCTOpOKeHUs. MI3BepKeHHbIE TOPO/IbI MIaT(HOPMEHHOT0 3Tana pa3BUTHSL.

19. TlocnenoBaTenbHOCTh T'€OCHHKIMHANBHBIX U IIATGOPMEHHBIX mporeccoB. COOTHOLIECHUS
T€OCHHKJIMHAIBHBIX M IUIAaT(QOPMEHHBIX STaloOB METAJUIOTE€HWYECKUX IUKIOB M0 3I0XaM
(Tabmuma).

20. MecTopoxieHNs OKeaHOB. | TaBHENIINE TEKTOHMYECKHUE 3JIEMEHTHI OKEaHOB. MeTajoreHus
OKEaHOB.

21. JInurenbHOCTD U TTyOMHA GOPMHUPOBAHUS MECTOPOXKACHUH TOJIE3HBIX HCKOMaeMbIX. YeTbipe
[IIyOMHHBIE 30HBI B 3aBUCUMOCTHU OT YPOBHS ()OPMUPOBAHUSI MECTOPOKICHUH.

22. ICTOYHMKH MUHEPATBHOTO BEIIECTBA M CIIOCOOBI €0 OTIOKEHHUS.

23. Dx3oreHHble MecTopoxaeHus. Kopa BeiBeTpuBanus. Tunsl kop n mouB. COBpEMEHHbBIE U
JPEBHME KOPBI BEIBETPUBAHUS U IPUYPOUYEHHBIE K HUM I10JIE3HBIE UCKOIAEMBIE.

24. OU3NKO-XUMUYECKHE YCIOBUS 00pa30BaHMs MECTOPOXKIEHUHN B KOpax

BbIBETpUBaHNA. OCHOBHBIE areHThl BHIBETPUBAHMSI TOPHBIX TIOPOI.

25. Pa3noxxeHue KOpEeHHBIX MOPOJ B KOpe BhIBETpUBaHUsA. OCHOBHbBIE PEAKIINH
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(okucienue, ruapatanus, TMAPOIU3, JTUAIHU3), CTATUHUHOCTh U CKOPOCTh

paszioxeHus. J[nurenbHOCTh GOPMUPOBAHUS.

26. OcraTouHble MECTOPOXKACHUS. MEeCTOpOXKICHHS CHIIMKATHBIX HUKENIEBBIX pyA (Ha mpuMepe
HUKeNeBbIX MecTopokaeHuil KyObr). Cxema mnpeoOpa3oBaHHsl BelleCcTBa CEPICHTUHUTOB B
MPOILIECCE BHIBETPUBAHUSI.

27. OctaTouHblE MECTOPOXKIEHUA OYpBIX JKENE3HAKOB (Ha TmpuMmepe MaJKHHCKOTO
mecTtopoxkaenusi, CeBepHblii KaBka3), Maruesura u Tanbka.

28. OcTaTro4Hble MECTOPOXKICHUS MapraHia (Ha npuMepe Y IKaThIHCKOTO YKeJe30-
MapraHieBoro Mectopoxaenus, Lientpanbueiii Kazaxcran), 6apura, anarura,

30J10Ta, CBUHIIA, OJIOBA, PEAKUX 3eMellb, TAHTajIa U HUOOUSI.

29. OcraTo4Hble MECTOPOXKICHHSI OOKCUTOB (Ha MpUMepe MecTopoxkaeHuit Muanu,

mratel bomOeit 1 Manxes [Ipangenn) u KaOJIMHOB.

30. MadpunbTpainoHHbIE MECTOPOKACHHUS (Ha TPUMEPE MECTOPOXKICHUN ypaHa).

31. Pocceimabie MecTopoxaeHus. O0mme cBenenus. [ eoiornaeckue ycaoBus

00pa3oBaHUs POCCHIIIEH.

32. Ocanounbie MmecTopoxaeHus. O0mue cBeaeHuss. MexaHn4ecKoe, XUMUYECKOe

(XeMOreHHO€) 1 OMOXUMHUUYECKOE OCAJIKOHAKOIIIICHUE (CEIMMEHTAIIHs) Ha JTHE

pa3INYHbIX BOJ0EMOB. DUBUKO-XUMHUYECKUE U T€O0JIOTUYECKUE YCIOBUS

00pa3oBaHus 0CAIOYHBIX MECTOPOKICHHII.

33. BynkaHOT€HHO-0CaI0YHbIE MECTOPOXKACHUS. [ eonoruueckue ycnoBus

00pa3zoBaHus THAPOTEPMATLHO-0CAIOYHBIX PY/ YEPHBIX U I[BETHHIX METAIIJIOB.

34. Duporennbie MecTopoxaeHus. O0mas cxema GOPMUPOBAHUS MECTOPOKICHHM, 3aTIETat0IINX
HEMOCPEICTBEHHO B MAarMaTW4YeCKMX TMOpOJax: JIMKBAllMOHHBIC, paHHEMarMaTU4YeCKue |
MO3JHEMarMaTHUYeCKUe MeCTOpOXKIeHUsl. DHU3UKO-XUMUYECKHE U TEOJOTHYECKHE YCIOBUS
o0OpazoBaHusl.

35. MecToposxIeHusI TECHO acCOIMUPOBAaHHbIE ¢ MarMaTu3MoM. [lerMmaTuToBbIE
MecTopoxacHHs. OCHOBHBIC THIIOTE3bI KX 00Pa30BAHMS.

36. KapOonaturoBsie MecTopokaeHus. O6mue cBeaeHus. Pu3nko-xuMHUeCcKUe U
re0JIOTHYECKHUE YCIOBUS 00pa30BaHUsI.

37. CxapHoBble MecTopoxkaeHus. O6mue cBenenus. [lonesnsie nckonaemple ckapHOB. OUNKO-
XUMHUYECKHUE U TE€OJIOTUUECKHE 00pa30BaHuUs.

38. AnbOUTHTOBBIE U Tpei3eHOBbIe MecTOpokaeHus. OOIIe cBeIeHus U

Te0JIOTHYECKHUE YCIOBUS 00pa30oBaHUsI.

39. T'mapoTepMmanbHble (MOCTMarMaTU4eckue) MecTopoxkaeHus. OO0IIre cBeeHus.
[InyToHOT€HHBIE U aMarMaTOT€HHbBIE THUIPOTEPMATIbHBIE MECTOPOKICHHUSI.

40. Komuenannsie mectopoxaenus. Oomue cenenns. PU3NKO-XUMUUYECKUE

ycioBus oopazoBanus. [loapaszaenenne kordegaHHBIX MECTOPOKIACHHIA.

41. Metamopdorenusie Mmectopoxaenus. O6mue cBefenus. PeruonansHo-
MeTamMop(pu30BaHHbIE, KOHTAKTOBO-MeTaMOp(H30BaHHbIE U MeTaMophuYecKre

MECTOPOKIACHUSI.
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TEXHOJIOI'NMYECKASA KAPTA JUCIHUIIVINHBI

OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA
21.05.04 I'opHoe aeJ10

Cneunammzanus Ne3 OTKpbIThIE TOPHBbIE PA00THI

(xoJ1, HaMpaBIEHNE, HANTPABIEHHOCTD, (TIPOQUIIb))

TEXHOJIOI'HYECKASA KAPTA

udp mucrummmas: o PYIL | b1.B. /IB.1.2
Hucuunnuna IIpoMbllLIEHHBIE TUIIBI MECTOPOXKICHUI N10J1e3HbIX HCKONIAEMBbIX
Kypc 3 | cemectp | 5-6
Kadenpa | ropnoro gena, Hayk o 3emiie 1 MIPpUpPoOI00GYCTPOiicTBA
@®.1.0. npenojaBaTens, 3BaHUeE, JIbiTkHUH BuTanuii AuapeeBnd, K.r.-M.H., 10IeHT Kadeapbl
JIOJDKHOCTh TOPHOTO Jejia, HAYK 0 3emJjie U NPUPOA000YCTpoiicTBa
D6m. TpynmoemkocTs, gac/3ET | 7212 Kon-Bo cemectpoB | 2 | Dopma KOHTPOJIA 3auer, 4/4
HKoﬁLu./Te}c. CeM. I 8/8 Il—IP/CMOGIu./TEK. ceM. | '/' | HEOGm./TeK. ceM. | '/' I CpPC 00111L./TeK. ceM 60/60

Komnerenuuu odyuyaromerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOCHHUsI TUCIIUTLIHHBI:

- BJIQJICTh HABBIKAMHU aHAJIN3a TOPHO-TEOJOTHYECKUX YCIOBHM MPH SKCILTYyaTAIIMOHHOMN pa3BeIKe
U J100bIUe TBEPJABIX TOJE3HBIX HMCKOMACMBIX, a TAKXE IMPHU CTPOHUTEIBCTBE M IKCIUTyaTalluu
noa3eMHbIX 00bekToB (ITK-1).

- TOTOBHOCTD BBITIOJIHSTH KOMIUIEKCHOE 000CHOBaHHE OTKPBITHIX TopHbIX padoT (ITCK-3.1).

Kon ¢oopmupyemoii KosmmuectBo | MakcumasibHOe Cpok
KOMIIeTeH MM Conep:xanue 3a1aHus | MepONpPUATHH KOJIN4eCTBO NnpeaoCcTaBJIeHUs
0aJJI0B

Beoonwiit onox

He npenycmotpen | | | |

OcHnoenoii 610K

[1K-1, [ICK-3.1 ¥ CTHEIi onpoc Ha 2 6 Bo Bpems ceccun
[OHMMaHHE TEPMHUHOB.
IK-1, IICK-3.1  [Pemenwue 3a1a4 4 20 Bo Bpemst ceccun
ITK-1, TICK-3.1  |[doknaz ¢ nmpe3eHTaIHe 1 5 Bo Bpems ceccun
IIK-1, TICK-3.1  |Pedepar 1 5 Bo Bpems ceccun
IIK-1, IICK-3.1 KonTtponbHas padota 2 20 3a 2 Hezem 10
ceccuu
IIK-1, IICK-3.1  [['pynmoBast TUCKyCCHsE 4 4 Bo Bpemst ceccnn
Bcero: 60
Bompoc 1 20
3aueT Borpoc 2 20 o pacniucanuro
Bcero: 40
HTroro: 100
Jlonoanumensnutil 610K
IIK-1, TICK-3.1  [[loarotoBka OmopHOro KOHCIEKTAa 5 Mo COMIACOBAHIIO C
IIK-1, I[ICK-3.1  [[ToaroToBka rioccapus 5 TperoAaBarcieM
Bcero 0a,1710B 110 JONOJHUTEJILHOMY 0JIOKY: 10

OrneHouHas 1IKana B paMKax OalbHO-peUTHHroBOM cucteMbl MAI'Y: «2» - 60 6annoB u MeHee,
«3» - 61-80 6ammoB, «4» - 81-90 6amios, «5» - 91-100 6amtoB.
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