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1. etk ¥ 321294 OCBOEHUS M CITUILIHHBI

1.1. Heabo uzydenuss gucuumnaunbl «Ilerporpadms» sBisercs moaroroBka
CTYJICHTOB K CAMOCTOSITEJIbHOMY BBIMIOJHEHUIO NETPOrpaPuUIECcKuX UCCIEAOBAHUM
C NMPUMEHEHHEM pa3JIMYHBIX TE€O0JOTMYECKUX MeToN0B. [lomydenue cryaeHTamu
HEO0OXOIMMBIX HABBIKOB JIJISI UCCIIEIOBAaHUSI TOPHBIX MOPOJ U MUHEPAIOB. MeTobl
neTporpaduyecKuX UCCIEeIOBAaHUM MOApPa3/ICICHbI:

1)  reonoruYecKoe M3y4EeHUE TOPHBIX MOPO/I B MOJIEBHIX YCIOBHUSX;

2)  nmabopaTopHOE M3y4YEeHHE TOPHBIX MTOPOI;

3)  IKCIEePUMECHTAIBLHOE M3YYCHHE TOPHBIX TIOPO/I;
4)  TeopeTHyeckoe 0000IICHHE.

B pesynapTaTe KOMIUIEKCA TEOPETHYECKHMX M IMPAKTUYCCKUX 3aHATHH Y
CTyZCHTa (OPMHUPYETCSI CBA3HOE KOHIICTITYaIbHOE MPEICTABICHUE O TPOBEICHUH
neTporpaduIecKuX UCCIICIOBAaHUI TOPHBIX TIOPO/I.

1.2. 3agaum u3y4eHus: AU CHUTIIHAHBI

3agauM M3y4YEHHS JUCIUILIMHBI 3aKJIIOYAlOTCS B YCBOCHUU CTYACHTAMU
HAy4YHBIX OCHOB METPOrpadUuecKuX HCCIENOBAHUM, C MPUMEHEHUEM Pa3TUYHBIX
METOJIOB IIPU M3YUYEHUU F'OPHBIX MOPO/I, PA3HOTO COCTABA:

- copMupoBaTh y CTyJACHTOB TMOHMMAHHUE TOPHBIX MOPOJ, HUX COCTaBa,
CTPOEHUS M CBOMCTB, (U3UKO-XUMHUYECKUX YCIOBUU (POPMUPOBAHUS TOPO/I,
KOTOpO€ He0OX0IMMO BCEM HayKaM O 3eMIie.

- TPUOOPETEHHE CTYJECHTAMU HABBIKOB MPOBOJUTH IKCIIEPUMEHTAIbHBIC
MCCJIEIOBAHUSI TOPHBIX MOPOJ, MOJEIMPYIOLIME MPOLECChl UX OOpa3oBaHUS U
MOCJIEYIOUIUX MPeoOpa30BaHM B JINTOTCHE3E.

1.3.MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMmbl

Huctununa «lletporpadus» no cnemuanbroctu 05.03.01 «I'eonorus»
cormacio ®I'OC BO 6a3oBoit yactu oOmeHayyHoro nukia b2 uutaercs B 4
cemectpe. JlaHHas  gucHUIIIMHA ~— SBJISIETCS — MHTETpUpYIOIEH U B
METOAOJOTMYECKOM  IJIJaHe  OOBeAMHSET  MOAYIM  OOLIEHAYYHOTO |
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npodeccuonanpHoro  1mukiaa b2 «Jlutomorms» 0w «MwuHepaloTHs».
[IpenmiecTBytomuye CMEXHbIE IUCIUIUTMHBI 1HUKIOB bl.b (6a3oBas wyacTh)
JOTUYECKM W COJAEPKATEIBHO B3aWMOCBSI3aHHBIE C UW3YYEHUEM JIaHHOM
mqucouiuimael: b1.6.9 “O6mas reonorus”, b1.b.11.5 “JImromorms”, b1.b.13.3
“T'eoxumus”, b1.b.12.1. “T'eodusuka”, b1.b.14.1 “I'maporeonorus, WHXeHEpHAs
r€0JIOTUsl U TEOKPUOJIOTHUS .

[Tocnenyronme AMCUUILIAHGI, 1J11 KOTOPBIX JaHHAs AUCUUILIMHA SIBJISIETCS
MPEIIECTBYIONICH, B COOTBETCTBUU C y4ueOHBIM mutaHoM: b1.B.JIB.8.1 “Metoapl
MOMCKOB MecTopoxkaeHud Hedtu u raza”; B1.B.O/.6 “I'eomoro-reodusnyeckue
METO/IbI HCCIIEI0BAHN MPOAYKTUBHBIX OTJIOXKEHHN, b1.B./IB4.1
“CnoxxHO’KpaHUpoBaHHbIe  JoBymikM  Hehtn u  r1aza”;  b1.B./IB.14
“I"'eoXUMHYECKHE METO 1Bl TOMCKOB HE()TH U raza’.

JlucruruinHa mpeaycCMOTpEeHa OCHOBHOW 00Opa3oBaTeIbHOM MporpaMMoi
(OOIT) KyoI'Y B oObeMe 2 3a4eTHBIX eIUHMIL: JJis1 OakajgaBpuara HeTera3oBoil u
TUJIPOTEO0JIOTUYECKON CIIENHATN3AIMY, ayAUTOPHBIE 3aHATHS, JICKIUU 28 4acoB U

nabopatopHblie paboThl 28 yacoB, Bcero — /3 4acoB, HTOTOBBI KOHTPOJIb - 3a4eT.

1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 TUCHHUILIHHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NporpaMmal

B pesynbrare usyuenus s aucummuinabl «llerporpadus» HampaBieH Ha
dbopMupoBaHre 3JeMEHTOB cienyrommx kommereHiui  (OINK-2, TIK-5) B
cootBercTBUM ¢ PI'OC BIIO no nanpasnenuto 05.03.01 I'eonorusi:

[Ipomiecc m3ydeHUs MaHHOW IUCIUIUIMHBI HAMpaBieH Ha (QopMupoBaHHE
CJIECIYIOIIUX KOMITETEHLIHUH.

Obwenpogpeccuonanvhvie komnemenyuu (OIIK), B TOM yucne:
- BJQJICHHEM TIPEICTaBICHUSIMH O COBPEMCHHOW HAay4YHOW KapTHHE MHUpa Ha

OCHOBE 3HaHWI OCHOBHBIX MOJOXEHUN (unocodun, 6a30BbIX 3aKOHOB U METOOB
ectecTBeHHBIX Hayk (OITK-2).

lIpogeccuonanvnvie komnemenyuu (I1K), B TOM uunce:



TeOJIOTHYECKHUX, TeO(PU3NIECKUX,

TOTOBHOCTBIO K paboTe Ha COBPEMEHHBIX TIOJIEBBIX M J1a00paTOPHBIX

rE€OXMMHMUYECKUX MPUOOpax, YCTaHOBKAaxX H

o0opy/ioBaHUU (B COOTBETCTBHU C HAMPABJICHHOCTHIO (MpoduiieM) ImporpaMmbl

0akanaBpuata) (I1K-5);

N3yuenue nucuurmunsl «lletporpadus» HampasieHo Ha GopMUpOBaHUE Y

oOyuaronuxcs obmenpodeccuonanbibix (OIIK) m mpodeccuonanbubix  (11K)

KOMITETEHLIUW, YTO OTpakeHo B Tabmuue 1.

Tabmura 1
=
No 2 | Conepxanne B pesynbprare uzydeHust yueOHON AUCHUILUIMHBI 00 yYAOIIHECS JOKHBI
o & | koMnereH MK
ILII. 2 0 N
& E | (unm e€ yactu)
= 3HaTh YMEThb BJIAJICTh
= S
MOCTPOCHUSIMHU
YMETh PUMEHSTh JIAaHHEIC
rpadgukoB u
BIIaJICHUEM neTporpaduyecKux .
N 3aBUCUMOCTEH  TIO
MIPEJICTABICHUSIMU O | TUAT€HETUYECKYIO UCCIIETIOBaHUI 110
o pe3ynbTaTam
COBPEMEHHOM nudhepeHIranum 000CHOBaHUIO
" n1a00paTOPHBIX
HAy4YHOU KapTUHE XUMHYECKHUX dbopMupoBaHUs
o neTporpaduyecKkux
MHUpa Ha OCHOBE COCIMHEHUII B KOJIJISKTOPOB U o
. MCCIICIOBAHHM.
1 |OIIK-2 |3HaHui OCHOBHBIX | MOPOAAX; MOKPBILIEK,
N MOCTPOCHHUST  CXEM
MIOJIOKEHHUN ycIoBHst 00pa3oBaHUsl | MMPOBOANTH
pacrpocTpaHeHHS
¢dunocodumy, U 3aKOHOMEPHOCTH nerporpadudeckue
JTUTOTHUIIOB u
0a30BbIX 3aKOHOB M | pa3MeIIeHUs KOpPPEeISIUH
MUHEPAITbHBIX
METOZIOB MOJIE3HBIX UCKOMAEMBIX | T€OJIOTMUECKUX Pa3pe3oB .
accoruanui o
€CTECTBEHHBIX HayK He(Te-Ta30BbIX PETHOHOB TEDDHTODII
U MECTHBIX TEPPUTOPHUH. PPHTOP
U3y4YEeHHUS,
- TOTOBHOCTBIO K
HaBBIKaMU "
pabote Ha UCIOJIb30BaTh
MeTOAaMU paboThl Ha
COBPEMEHHBIX COBpPEMEHHBIE METO/Ibl | Te0U3NIECKHe MPHOOPHI
reopu3NIeCcKuX
MIOJIEBBIX U [T€0JIOTUYECKUX u  oOopynoBaHus A HOHB0DAX "
nmabopaTOPHBIX MOJIEBBIX M| TEOJIOTUIECKUX PHbop
. o00OpyIOBaHUU  TIpHU
3 [IK-5 | reomoruueckux, 1a00paTOPHBIX MCCIE/IOBARMH B TOMCBBIX | o =
reo(pU3NIEeCKuX, WCCIIC/IOBAaHUI TOPHBIX | U nabopaTOPHBIX
MPAKTUIECKUX u
T€OXUMUYECKUX MOopoJl U TEO0JIOro-| YCIOBHSX.
1a00paTOPHBIX
npubopax, ChEMOYHBIX paboT
MCCIIEIOBAHUSIX
yCTaHOBKax u
TOPHBIX OPOJI.
o0opyI0BaHUN

2. CTpyKTYypa H coiepkaHue IUCUUILINHBI

2.1. Pacnipenesienne TPyA0€eMKOCTH TUCIATIIMHBI

[IpuHUMN MOCTPOEHUS MPOrpPaMMBbl

— MOJYJIbHBIM,

0a3upyrOLIUNACS Ha

BBIJICJICHUN KPYIIHBIX Pa3[esIOB MPOrPAMMBI — MOAYJEH, UMEIOLIMX BHYTPEHHIOIO
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B3aMMOCBSA3b M HANpPaBJIEHHBIX HAa JOCTH)KCHHE OCHOBHOM LIENH MpernojaBaHUs
JTUCIUIUIMHBL. B COOTBETCTBUU C MPHUHIMIIOM MOCTPOSHUS MPOTPAMMBI U IIENIAM
IpernoiaBaHusl AUCUUIUIMHBL. TeopeTHYecKue 3HaHUS MO0 OCHOBHBIM paslenaM
kypca «Ilerporpadusi» CTyaeHT npuoOpeTaeT Ha JIEKIUAX, 3aKperisieT u
pacimpseT BO BpeMs CaMOCTOSTEIbHONW pabOThl, B TOM YHCJI€ — IPU BBIMOJIHEHUH
NPaKTUYEeCKON caMocTosiTenibHOW pabotel. Jlekuun mo kypcy «llerporpadus»
OpPEACTaBIAIOTCS B BUAE 0030pOB C  JIeMOHCTpauuedl  BHIEO(PHUIBMOB
(mpe3eHTanus). PopMUpPOBaHNWE YMEHMI M HAaBBIKOB OMHMCAHUS TOPHBIX MOPOJI U
MHUHEpAJIOB BH3yaJdbHO M II0J MHUKPOCKOIIOM OCYIIECTBISIETCS B Ipolecce
PaKTUYECKUX paOOT.

O6bem mucummuivbbl «llerporpadusi» U BuIbl yuyeOHOW pabOTHI JaHBI B

tabaure 2.1.
Tabnuna 2.
CemecTpsl
Bug yueOGHoit paboThl Beero (dacwl)
qaCcoB

4
KonrakTHas padora, B TOM 4ncJe:
AyauTopHble 3aHATHS (BCEro): 56/30 | 56/30
3aHATHUS JIEKITMOHHOTO THITA 28/10 | 28/10
JlaGopaTopHbIe 3aHATHS 28/20 | 28/20
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, B B
IPAKTUYECKHE 3aHSTHSI)
HNnasa konTakTHasA padora:
KonTpons camocrositensaoi padotsl (KCP) 2 2
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTeJibHasi paboTa, B TOM YHUCJIe: 13,8 13,8
Kypcosas paboma — —
Ilpopabomka yuebnoco (meopemuueckoeo) mamepuana 2 2
Buvinonnenue unousudyanvHuix 3a0anuii (no02omosxa 9 5
coobwjenull, npeseHmayutii)
Jlabopamoprwvie pabomoi 7 7
[ToaroroBka K TEKyIeMy KOHTPOJIIO 2,8 2,8
KonTpoJns:
[ToaroroBka Kk 3K3aMeHy
Oomasn gac. 72 72 - -




TPYA0EMKOCTh

B TOM YHCJIe 582 | 582
KOHTAKTHas padora
3a4. e/l 2 2

2.2. CTpyKTYpa AUCHHUILINHBI

Pacnipenenenrie BU0B yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3jeiam

JTACHUTUINHEL.

PEBI[CJILI AUCHUILUINHBI, U3Yy4aCMBbIC B BCCCHHEM CCMCCTPC

Tabmuma 3

KonngecTBO Yacos

No HaumenoBanue ayJauToOpHasd BHCAyAUTOpHAA
paszena paszesos (Tem) BCETO pabota pabota
J | KCP | JIP CP
1 2 3 4 5 6
1 [Tpenmet nmerporpadus 8 2 2 1
2 Marma 51 KPUCTAIUIU3 AL 9 5 5 2
MarMaTHYeCKUX PacIlIaBOB
3 Metamopduueckre nopobl. 17 2 2 2
['naBHbIC (baxTopbI
4 MeTraMmopduzmMa 19 4 1 4 1
5 JluHaMoTepMabHbII 14 4 1 4 18
MeTaMoppu3M
Crynenu 51 PAIBI
6 JTUHAMOTEPMATIBLHOIO 5 2 2 1
Meramopduszma
7 OO6pa3oBaHus 0CaTOYHBIX TOPOJ] 10 2 2 2
8 O0610MOUHBIE TOPOABI 26 2 2 1
9 BynkanoreHHO-0ca109HBIC 5 5 1
HOPO/IBL.
10 XUMHYECKHE W  OpraHOTEHHBIC 5 5 1
OPOJIbI
Hmozo: 71,8 28 2 28 13,8
HUKP 0,2
Bcezo: 72

KypcoBsble pabdoThbl: He npedycmomperivi
®opma npoBeieHNs ATTECTALMH N0 AUCHUILVINHE: 3auem

2.3. Conep:xkanue pa3ieioB AUCHUILIHHBI
B COOTBETCTBMM ¢ MPUHIUMIIOM TIOCTPOSHUS MPOTPaMMBl H  IICIISAM
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npenoaaBanus aucuuriuHbl «[lerporpadus» comepxkur 10 Tem, oxBaThIBarOIIME

OCHOBHBIE pa3zfenbl. @OpMbl KOHTPOJSI TEOPETUUYECKOTO Marepuasa (JEKIUU U

CaMOCTOATENbHOE U3yUYE€HHE Pa3JIeNIOB) MPUBEICHbI B Ta0I. 2.2.

2.3.1. 3ausaTud JeKINOHHOI0 THIIA

Tabmuna 2.2

HaumenoBanue
pasnena

Coneprkanue pasnuena

dopma
TEKYILEro
KOHTPOJIA

1 2

3

4

1. |Pazoen 1.
IMpeamer
nerporpadus

'opHble TOpPOJBI  CIOKEHBl MHHEPAJIbHBIMM  arperaTamu
ONPENCIEHHOI0  XMMHMYECKOIO0 COCTaBa M CTPYKTYpHO-
TEKCTYPHBIX OCOOCHHOCTEH. JIJIT TONHOW XapaKTePUCTHKHU
TOpPHOIl MOPOABI HEOOXOIUMO H3YYHUTh €€ BEILECTBEHHBIH
CcocTaB (XMMH3M U MHHEPAIbHBII COCTaB) TEKCTYypy H
CTPYKTYpY U Jip. ocoOeHHOCTH. Takoe n3yueHue MpOBOIUTCS
JUIsL  ONpeAeNieHUusT 3aKOHOMEPHOCTEH  BO3HMKHOBEHMSI U
JAJIbHEHIIEH BOMIOLUY FOPHBIX NMOpoJ. Bce ropHsie nopozas! B
COOTBETCTBUU C YCJIOBUSMU HUX 0Opa3oBaHus JAENATCS Ha
4eThIpe TEHETHUYECKUX KJjacca: MarMaTH4Ye€CKHE,
MeTaMOopuUYeCcKue, ocaloOuyHble U KONTOTEHHBIE.
Marmartuueckue (WM HM3BEpXKEHHbIE) MOPOJbl 00pa3yroTcs B
pe3ysbTaTe KpPUCTAJUIM3ALMM WM 3aCThIBaHUS CHJIMKATHOTO
(MpeuMyILECTBEHHO) paciljaBa, KOTOPbIH Ha3bIBA€TCSd MarMoi.
OcanouHble TOpHBIE MOPOJABI — MPOAYKTHI NpeoOpa3zoBaHUs
0CaJIKOB, HAKOIIMBIIMXCS HA 3¢€MHOW IIOBEPXHOCTH B PE3YJIbTATE
pa3joXKeHUs: JpYrux, paHee CYIIECTBOBABIIUX IOPOA U
AKHU3HEIEATEIIbHOCTH OpraHu3MoB. MeTtamopduueckre TropHble
MOPO/IbI — MPOAYKTHI MEPEKPUCTAIUIN3AIMY MarMaTu4ecKux M
0CaZIoYHbIX MopoJ 0e3 pacruiaBieHus. KonToreHHele ropHble
MOPOJIBI — TIPOJIYKTHI yAapHOTO MeTamop(du3ma, oOpa3yronuecs
P KPaTKOBPEMEHHOM BO3JECHCTBUM OTPOMHBIX [ABICHUH U
TEMIIEPATyp, BO3HUKAIOLIUX B pe3ysbTaTe MaJeHUs METEOPUTOB
1100 MpH SJEPHBIX B3PbIBAX.

YO

2. Pazoen 2.
Marmarunuyecku
€ MopoabI

Marmatuueckue MOpPOAbI pa3JeNsItOTCs, IPEXaE BCEro, Mo
danmanbHBIM  yCIOBHAM  OOpa3oBaHMsl Ha TpU  Kiacca:
IUTyTOHUYECKHE,  BYJIKaHWYECKHE U TUIMabuCCallbHBIE.
[TnyToHMuYecKue MOPOAbl KPUCTAUIM3YIOTCS B a0OHCCaJIbHBIX
YCIIOBUSIX, 00pa3ysach MyTeM UHTPY3UM (BHEIPEHHs paclljiaBa),
MOSTOMY MX Ha3bIBAlOT MHTPY3UBHBIMH. Bylkanudeckue
MOPO/IbI 3aCTHIBAIOT HAa 3€MHOM MOBEPXHOCTH, 00pa3ysich MyTeM
3pdy3un (M3MUAHUSA), MOATOMY Ha3bIBalOTCS 3((y3UBHBIMU
WIH W3TTUBIIMMHUCS. l'unaOuccanbHble MOPO/IbI
KPUCTANIU3YIOTC  (MJIM  3aCTHIBAIOT) B TOJYINTyOMHHBIX
YCIIOBUSX U, IO CYTH, SIBJISIOTCS YaCTUYHO U3IUBIIMMHUCA, T. K.
3aCTBIBAIOT OJM3 MOBEPXHOCTH M MOTYT YaCTUYHO H3IUBATHCA
Ha  TOBEPXHOCTH, MO3TOMY  HUX elle  Ha3bIBaIoT
CyOBYJIIKQaHMYECKMMH. XHUMHUYECKHUI COCTaB MarMaTUYeCKUX
HIOPOJ pa3IHyeH.

v¥O,T




Pa3zoen 3.
MeTtamopgpuuec
KHe NMOPO/bI.

Meramoppuueckue MOpPOAbI HUMEIOT ocoObIe
MOJIHOKPUCTAJUIMYECKUE ~ CTPYKTYpbl,  BO3HHMKAKOIIUE B
pe3yibTaTe MNEpEeKpUCTAUIM3AllUM  BELIECTBA B  TBEPIAOM
coctogHuM. [ToMruMO BOABI, OTAEIAIOIIENCS OT MarMaTH4eCKOro
oudara, HEOOJBIIOE KOJMYECTBO €€ (J0JM MpOLIEHTa) BCeraa
MMEETCA B TOPHBIX MOpPOJAX B BUJE TaK HA3bIBAEMON TIOPHOM
BJIQXKHOCTH, & TaKXE COAEPKUTCA B T'MJIPOKCHIICOJEPKALINX
MuHepanax. OcBoO0kIasch MPHU MOBBIINICHHBIX TEMIEpaTypax,
3Ta  BOJAa  MOXET  JeHCTBOBaTb KaKk  pacTBOPUTEINb,
MIOCJIEIOBATEIbHO pAaCTBOPSAsS OJHM MHUHEpaJIbHbIE 3€pHAa U
oTJjlaras B HOBBIX MECTax ApPYyrue IO MEpPE CBOETrO HACBILICHMS.
Bona wmoxer wurpate u posib Kartaiuszatopa. llpm Takux
YCIIOBHUSX HE MOTYT BO3HHMKHYTH CTPYKTYpBI, 00YCJIOBJICHHBIC
MIOCJIEI0BATEIbHOCTBIO BBIICJICHUS MHUHEPAJIOB U3 PaCIUIaBOB
WIM PacTBOPOB, KAaK ATO OBUIO y MarMaTHYECKHUX IOpOA.
PacTrBopeHne mnepBHYHBIX MHMHEPAJOB YacTO MPUBOIUT K
pa3BUTHIO MeTacomaro3a (3aMellleHue OJHMX MHUHEpaJloB
apyrumu). M3ydyeHue Takux CTPYKTyp [HaeT BO3MOXKHOCTb
BBISICHUTD I1OCJIEI0BATEIbHOCTh PA3BUTHS OJHUX MUHEPAJIOB 3a
C4eT JpyrMX U TEM CaMblM BOCCTAHOBUTb HCTOPHUIO
MOCTEIIEHHOTO MpeoOpa3oBaHusl MOPOABI C CaMOro Hauaia.
KonTakToBblii MeTamoppusM M MeTacoMarTo3 HaubOosee
ryOOKO M3MEHSIOT OCaJ0yHble TOpHbIe MOpoabsl. OTMedaercs
oOoramieHue opoj KBapLeM (oKBapUOBBIBaHHE),
o0pa3oBaHHNE XJIOPUTOB IMMYTEM METACOMATUYECKOTO 3aMEIICHUS
NEepPBOHAYAJIbHBIX MHMHEPAJIOB (XJIOPUTH3aUMHu), oOOoramieHue
CEpULIUTOM 3a CUET IOJIEBBIX LIMNATOB U IIIMHUCTBIX MUHEPAJIOB
(cepuTH3anms), KapoOOHATH3AIMUS U IPYTHE H3MECHEHUS.

Junamudecknii meramop¢usm. Ilpouecc obOpazoBaHus
TOPHBIX MOPOJ B INIYOWHHBIX CIIOSIX TUTOC(EPHI MO AEHCTBHEM
BBICOKHX JaBJICHUN Ha3bIBACTCS JUHAMUYECKUM
MetamoppusMoM uiau AuHamomeTtamopduszmom. IIporiecchr
U3MEHEeHMs 37ech Oojee TIiyOOKHe, 4YeM TpU JUareHese
VIUIOTHEHUsI, JEHCTByIOIIeM Ha Oojee MalblX IIyOUHax.
PaccmoTpenHble  BuAbl  MeTamMop(du3Ma  HOCAT  MECTHBIN
XapakTep: KOHTAKTOBBIM METaMOpPQHU3M CBf3aH C oOyaramu
BHEJPEHUS Marmsl, JMHAMOMeTaMoppH3M — C
TEKTOHUYECKUMH sIBJIeHMsIMH. Hapsny ¢ HMMHM BO3HUKaeT
MeTaMOp(hu3M, OXBaTBHIBAIOUIMKA TIpOMagHble IUIOMAAU U
00bembl. Takoit MeTamMmop(u3M HA3BIBAIOT PErMOHAJTbHBIM.

vO,T

Pazoen 4,
I'naBHbIe
(paxTopsl
MeTamopduszma

['maBHBIMU dakropamu, OTIpeIeNIAIOIUMHU pa3BuUTHE
Metamopdusma, sBIsOTCS Temmeparypa (t), nasBinenue (p) u
KOHLIEHTpALUsl LUPKyIUpyonmx pactBopoB (c). IloBblmieHue
TEMIIEpaTypbl YCKOPSET XWMHYECKHE PEaKIUH, CIIOCOOCTBYET
npoleccaM MepeKpUCTAUIN3ALUH, YBEIMUYMBACT MOPUCTOCTD H,
TakKUM 00pa3oM, TPOHUIAEMOCTh WX s (aronmoB. Beskas
peaknus npu Meramop@usmMe uaeT JIudo ¢ MOrjouieHueM, 1100
C BbIICTEHHEM Teruia. [lOBBIIIEHWE TeMIlepaTypsl BEAET K
peakuusM, NpU KOTOPBIX IPOUCXOAUT TOIJIOUICHHE Teria
(3aKkOH Temmeparyp). MCTOYHHUKH TeIUla, CBS3aHHBIE C
MarMaTH3MOM, MOTYT OBITh TPEX BUIOB:

1) MarmMaTuueckre Macchl Ha TIIYOHWHE;
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2) MarMaTM4ecKue MacChl Ha  IOBEPXHOCTH  3€MJIH,
BBI3BIBAIOIINE JIOKAJIbHBIA MeTaMOp(u3M B BUe 00XKHUTa PAIOM
JeKaLUX [TOPOJ;

3) mocTMarMaTU4YecKre pacTBOPHI B )KUJIKOM U uiron1HOM asze.
JlaBjieHMe Hapsly C TeMIepaTypoll — BaKHEHIIUil QaxTop
Metamopdusma. B 3emMHOI Kope HalOmonaloTcs Tpu BUAa
JaBieHus: gurocratuyeckoe (pJl), crpeccooe aasnenue (pC) u
napinenue ¢uionnoB  (p@). DawUALI, WIH TNOJABHKHbIE
pPacTBOpPBI  SBJISIOTCS HENPEMEHHBIM M OYEHb BaXKHBIM
(bakTopoM MOUTH BCeX TUIOB MeTamopdu3ma. DIrouIbl UrparoT
AKTHUBHYIO POJIb MPU 00pa30BaHUU HOBBIX MHHEPAJIOB, BXOJS B
UX CTPYKTYpPY, MPOU3BOJAT METACOMATUUYECKHE H3MEHEHHS M
3aMEIIeHHs] CTapbIX MHHEPAJIBHBIX aCCOIMALUA HOBBIMHU.

Paszoen 4.
I'naBHbIE
daxTopsI
MeTamopduszma

J. C. KopxuHCKUH BeIIENsAET TpH (hakTopa
JMHAMOTEepMalbHOr0 MeTamopdusma: Temreparypa (t),
nasieHue (P) ¥ MOJABMKHBIC PACTBOPHI (C) y4aCTBYIOIINE B
MUHEpaIo00pa30BaHUU. PaHbpIe CYMTAIH, YTO PETHOHATBHBIHN
MeTaMOp(U3M COBEPILACTCS O] BIUSHUEM IIPOIPEBAHMSI TOPOJT
¥ HE CONPOBOXKIAETCS M3MEHEHUEM XUMHUYECKOTO COCTaBa —
BBIJICJISAIIM TOJIBKO J1Ba (hakTOpa MeTaMop(du3Ma: TemMreparypy
(t) u naBnenue (p). [IprunHON BOCXOXIEHHUS BOJHBIX PACTBOPOB
ABIsieTCA rpaBUTalMonHas auddepenunanus. OxHa
3aKIII0YAeTCs] B BBDKUMAaHUH Ha TIOBEPXHOCTh BOJHBIX
pPacTBOPOB, UMEIOIINX MEHBIIYIO INIOTHOCTh, YeM F'OpHBIE
nopojsl. [Ipu mpocaunBaHuM pacTBOPOB B 3¢MHOM KOpe
BO3HHUKaeT MeTaMop(duyecKast 30HaIbHOCTb!

1) B BepXHUX 30HAaX — PETUOHAIBLHBIN MeTaMophu3M;

2) B CpeIHUX 30HaX — METACOMATUYECKHUE U3MEHEHNUS;

3) B HIWKHUX 30HaX — 3aMELIEHHE MOPOJ HBTEKTUYECKOU
Marmoi.

[Ton BelIECTBEHHBIM COCTABOM METaMOP(UUYECKUX TOPHBIX
OpoJ TMOHMMAIOT XUMHUYECKMH M MHHEpaJbHBIH COCTaBbI.
Oco0eHHOCTH XHMMHUYECKOTO0 COCTaBa OOYCIIOBJIEHBI COCTaBOM
HCXOJ/IHOTO MaTepuana: 0CaI04HOTO (rmuHUHCTOTO,
MECYaHUCTOT0, MEPreJIMCTOr0, KApOOHATHOT0), MArMaTUYECKOTr 0
pPa3NUYHONH  KPEMHEKHCIOTHOCTH W IIENOYHOCTH  (OT
yIABTPAOCHOBHOTO JI0 Kucioro). OcaouHblil MaTepuan IpH
MeTamoppu3Me O4YeHb pa3HooOpa3eH. XHMHUYECKUH COCTaB
OCaZIOYHBIX TOpPOJ] Hamboyiee BaKeH [UIA pPE3YyIbTAaTOB UX
MetamopdusMa, a CTPyKTypa U TeKCTypa 0OyClIaBIMBaIOT
CKOpOCTh M TOJHOTY MepeKpucTain3anud. MuHepalbHbINA
COCTaB METaMOP(PHUECKUX TIOPOJ, 3aBHCHUT OT HCXOJHOTO
COCTaBa FOPHBIX MOPOJI, a TAKXKE OT TEMIIEPATYPHI U JIABJICHHUS.

YO

Pazoen 6.
Crynenn "
pPSAbl  THHAMO-
TepMaJILHOTO
MeTraMop¢puszma

JuHaMmoTepManbHbI MeTaMOp(hU3M HaOI0JaeTCsl HE TOJBKO B
JIpEeBHUX IIWTaX, HO W B Oosiee MOJOIBIX (haHEPO3OHCKUX
TOPHBIX  COOpPYXEHMAX.  3/1ech  MeTamMopdu3M  OYeHb
HEOJHOPOACH. YacTo B OJHOM pa3pe3e MOTYT IPHUCYTCTBOBAThH
Ha OJIHOW IiTyOuHe MeTamopduueckre Mopobl pa3HON CTENEeHU
Metamoppuszma. ITOT MeTamMop(pu3M MPOTEKaeT B YCIOBHSIX
AQHOMAJIBHO BBICOKOTO F€OTEPMUYECKOTO IPATUCHTA.

1. Hwusmas cTynmeHb  perHOHAIBHOTO  MeTamopduzma
coorBerctByer Temmeparype 200-300°C. Drto o6ycioBiuBaer

YO
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[IMPOKOE Pa3BUTHE THAPOKCHUJI COJEPXKAIUX MHHEPAJIOB
(x;mopurta, cepuIMTa, TalbKa, CEPICHTHHA, TPEMOJIHTA,
AKTHHOJINTA, IVayKo(aHa), a TaKXkKe aHIaIy3uTa, XJIOPHUTOH[A,
KHACIIBIX  IUIarMoKiIa3oB. Ha 93ToHW  cTymeHM mporecch
MEPEeKPUCTAUTN3ANYA HIYyT HE JO KOHIA, YTO BBI3BIBACT
MOSIBJICHHE HEPABHO3CPHHUCTHIX TI'eTEPOOIACTOBBIX CTPYKTYP:
nophupoO1acTOBOM, MOKKIIOOIacTOBOM. YacTo HaOMOMa0TCS
pEIUKTOBBIE (MATUMIICECTOBBIE) CTPYKTYphl. [OCMOACTBYET
OokoBoe  (CTpeccoBoe)  JaBliCHHWE,  IIUPOKO  PAa3BHTHI
JMPEKTUBHBIC (OPUEHTUPOBAHHBIC) TEKCTYPHI. CIIAHIIEBAThHIC,
[JIOMYaThIE.

2. CpemHsisi  CTylmeHb  pPErHOHAIBHOTO  MeTamopdu3Ma
xapakrepusyercst Temneparypamu 400-500°C. TumomophHbIME
MUHEpaJlaMH Il TIOPOJl ITOH CTYICHH SIBIISIIOTCS: OWOTHT,
MYCKOBHT, IUCTCH, CTaBPOJHT, POroBas OOMaHKa, CpEIHHE
iarnokiasel.  [1lupoko pas3BuUTHI JiemuaOrpaHoOIacToBas Hu
rpaHosienugo0igacToBasi, nopdupobiacToBas,  MOUKUIUTO-
OmactoBast CTpPYKTypbl. Cpemu TEKCTyp HAOIIOJAIOTCS HE
TOJILKO JIUPEKTUBHBIC, HO W MACCHBHBIC, 4YTO OTpaKaeT
MPUCYTCTBUE KaK OOKOBOTO, TAK M JINTOCTATUICCKOTO JIABJICHHUS.
3. Beicmas  cTyneHb — permoHaJbHOrO  MeTamopduszma
cootBercTtByeT Temmeparypam 500-600°C. Bepxuuii mpenen
oOyCJIOBJICH  TEMIIepaTypoil MarMaTHYeCKuX wmacc. Tak
TeMIeparypa oOpa3oBaHwMs IPaHUTOMTHOU MarMal
3BTEKTHUECKOro cocraBa 640-660°C, a marMsel 0a3aabTOBOIO
cocraBa eme Boimme: 900-1100°C. JlaBieHue BBICOKOE
auToctaTudeckoe. TumomopdHble MUHEpallbl 00nagaloT Oosee
IUIOTHOM YIIAKOBKOM HOHOB B KPUCTAJUIMYECKON pEIIETKE:!
OMOTHT, CHJUIMMAHWUT, KOPJUEPHUT, THUPOKCEH H OJUBHH,
OCHOBHBIC IIJIarMOKJIa3bl W  KaJWEBBIC TIOJICBBIC IIMIATHI.
CrtpoeHHre TOpHBIX IOpPOJ BBHICHICH CTymeHH MeTamopduszma
Ooyiee KPYITHO3EPHUCTOE TI0 CPABHEHHIO C TIOPOAAMHU CpEIHEH
CTYIICHH. CTpyKTypBI roMeo0JIacTOBbIE. Bcee 3TO
CBUJICTEILCTBYET O TOM, YTO B (PH3UKO-XUMHUYECKOW CHUCTEME,
KaKOBOW SIBIIICTCSI MeTaMOp(HUecKas MopoJa, BCE PEaKIUH
MNPONUIA JI0 KOHIIA W BO3HUKIN PABHOBECHBIC CTPYKTYPHI.
TeKcTyphlI yaiile BCero MacCHBHBIE.

Pazoen
Oo0pa3oBanusn
0CaTOYHBIX
nopoj

7

Ucropust 06pa3oBaHus M CYIIECTBOBAHUS OCAJOUYHBIX MOPOJ B
autocdepe MoApa3feseTcs Ha IIeCTh IOCIeI0BaTeIbHBIX
CTaIuH:

1.Cragusi runepresHe3a (BbIBeTPHBAHHS) MAaTEPHHCKUX
nopoa. OcHOBHasi Macca OCaJOUYHBIX MOpoj ¢GopMupyeTcs B
pe3yipTaTeé  IPOLECCOB  BBIBETPUBAHUSA  (Ha3eMHOro |
HO}IBO}IHOI‘O) Pa3IUNIHBIX TOPHBIX mopoa, Ha3bIBA€MbIX
MatepuHckuMH.  [Ipoueccel  BbIBETpHBaHMS ~ BEAYT K
pa3pylLIeHHI0 TOpOJ, UX H3MENbUEHHUIO BIUIOTH JI0 Iepexoja
4acTH BEIECTBA B KOJJIOWJHOE M PACTBOPEHHOE COCTOSIHHE.
BrigensitoT 18a BHIa MpOIECCOB BHIBETPUBAHUS — (PU3UUYECKOe U
XUMHUECKOE.

2.Ctagus nepeHoca MOOMJIN30BAHHOIO BellecTBa
(motorene3) IIpoieccsl 3po3un U JEeHYAALNH, PA3BUBAIOIINECS
B 00J1aCTsAX BBIBETPUBAHMS, MPUBOAIT K TOMY, YTO IPOAYKTHI

Y¥O,T
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BBIBETPUBAHMS ~ HAYMHAIOT  ME€peMelIarbcsi, 3a  CYET
IPAaBUTALMOHHBIX CHJI, IOCTOSIHHBIX U BPEMEHHBIX BOJOTOKOB U
T.4. [ xkpynHO u rpy00 IUCHEPCHOTO Marepuaia MepeHoc
BEIeCTBA JIOCTATOYHO KOPOTOK. Takoil MaTepuan OBICTPO
BbIIaZlaeT M3 Iyred Murpanuu u ocaxnaaercs. llepeHoc
KOJUIOM/IHOTO MaTepuana HhMeeT Oojiee CIOKHBIE MEXaHU3MBI
MUTpAIK BellecTBa. VICTUHHBIE paCTBOPHI MOT'YT MUTPUPOBATh
B ruiapochepe 3emMild OYEHb JJIUTENbHOE BpeMs.ATeHTHI
IIEpEeHOCa: MOCTOSIHHBIE U BPEMEHHBIE BOJIOTOKH, BO3JYILIHBIE
Macchl, JIETHUKH.

3.Ctagusi ocaxjaeHusi marepuaja (cegumeHTorene3). Ha
CTauu CEJUMEHTOIE€HE3a MPOUCXOAUT MPOCTPAHCTBEHHOE
pa3obmenue win auddepeHnnanis MPUBHECCHHOTO B OacceiiH
ocaJKOHaKoIuieHus  BemectBa. Ilpy »3TOM U3 cmecu
pa3HOOOpa3HBIX KOMIIOHEHTOB, HPUBHOCUMBIX B OacceilH
0Ca/IKOHAKOIUICHMUS, dhopmMupyrores OCaJIKH, 4acTo
npeAcTaBisomye co00if  MOHOMHMHEPAJIbHBIE  CKOTUICHHS.
[IpuBHOCHMMBINT MaTepuasl (TBEpAbIE YACTHUIBI, KOJUJIOUIBI,
MOHHO-PACTBOPEHHbIE  BEILIECTBA) OINPEACTSIOT  pa3iHyuHbIe
CIOCOOBI €ro OCaX/JCHUS: MEXaHHUYECKHE, OHOJIOTMYECKHE U
XUMUYecKkue. Marepuan MOXKET BbIIAJaTh B OCAA0K Ha
pa3iauuHbIX Oapbepax, yCBaWBaThCs OPraHU3MaMH, BbINAJATh B
pe3ynbTaTe NPECHIIEHUSI PACTBOPOB.

4.Ctagusi mpeoOpa3oBaHUsl 0CA/IKA B OCA/J0YHYI0 T'OPHYIO
nopoay (amarene3). Marepuali, HAKONMBIIUICS B BUJIE OCAJIKa,
€lle He SABISETCA OCaJ04YHOM TopHOW mnopoaou. Tepmun
«IMareHe3» ABJSIETCS CHOPHBIM M 4acTO Yy pPa3jdu4HbIX
WCCIIEIOBATENIEN TpPAKTyeTCd MO-pasHoMy. JluareHes — 3To
COBOKYITHOCTb IPOLIECCOB MPe0Opa3oBaHus PHIXJIBIX OCAJIKOB B
0CaJI0YHbIE TOPHBIE TOPOABI B BEPXHEH 30HE 3EMHOU KODBI.
Boipenstor paHHU JIMareHes3 (pusnko-xuMHYecKoe
YpaBHOBEUIMBAaHUE COCTaBa OCaJKa) W TMO3IHUN JMareHes
(mepepacripesielieHne BellecTBa C 0Opa30BaHMEM PA3IUYHBIX
MUHEPAIbHBIX CTSKEHUN).

5.Ctagus cyniecTBOBaHHMS 0CaJ04YHOI MOpoabl B autocdepe
(kararene3). KarareHe3 — 53TO COBOKYIHOCTb IPHPOJHBIX
IIPOLIECCOB M3MEHEHUS OCAJOYHBIX TOPHBIX IOPOA IOCIE X
BO3HUKHOBEHHUS M3 OCAaJKOB B pe3yjibTaTe JuareHe3a M 10
npeBpaleHusi B Metamopduyeckue mopoasl. [loa kararenesom
4acTo TMOAPa3yMEBAIOT CTAJIMI0 CYHIECTBOBAHUSI COOCTBEHHO
MOPO/IbI TIPU MOTPYKEHUH OCATOYHBIX TOPOJI B IUTOCHEpE.
6.CTagusi mepexoga oOCag04HOl TOPHOW mMOpoabI B
Meramopuyeckyro (MerareHe3). Merarenes — cTaaus
peoOpa3oBaHus OCAAOYHOW TOPHON MOPOABI MO/ BIMSHHEM
BBICOKUX TeMIeparyp u aaBieHuil. Ha 3Toil ctanumu ocagouHbie
MIOPO/IbI MMPEBpAIalOTCs B MeTaMOphUYECKHE.
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Pa3zoen 8

O0J10MO0YHEIE
NOpoAbI

CymiecTByeT HECKOJIBKO Kiaccu(UKauuil 0OJOMOYHBIX MOPOJ.
HaubGonee pacrnpocrtpaHeHHON —siBisieTcs — Kiaccuduxams,
OCHOBaHHas Ha Pa3MEPHOCTH OOJOMOYHOTO  MaTrepuania
(crpykrypHas knaccudukaius). Kinaccuduxanus o06J10MOYHBIX
HOPOJ 10 Pa3MEPHOCTH CIATaloUIMX HMX YacTHI, CTENEHH HX
OKaTaHHOCTH U cueMmeHtupoBaHHoctu. [lo  ¢dusuko-
MEXaHUYECKUM CBOWCTBAM OOJIOMOYHBIC MOPOJBI JENSATCS Ha
CIEMEHTHpPOBaHHbIE ¥  phIXJble. B  ClleMEHTHPOBAHHBIX
00JIOMOYHBIX TOPOAAX BBIJCISIOT JIBE OCHOBHBIE CTPYKTYpPHBIC
KOMITOHEHTBI: 00JIOMOUHBIE 3epHa U 1leMeHT. [1o MuHepaibHOMY
COCTaBy OOJIOMOYHOH KOMITOHEHTHI KJIACTOTCHHbBIE MOPOJIbI
JeNATCS Ha: MOHOMHUHEpajdbHbIe (OOJOMKHM OJHOrO MHUHepaia
cocTaBisAlOT  >95%); ONMroMUKTOBBIE (OOJIOMKH  OJIHOTO
MUHEpajia COCTaBIAOT 75-95%); monuMukToBbIE (0OJIOMKH
OJIHOTO MHHEpaja cocTaBlsilOT MeHee 75%). Ilo crenenu
COPTUPOBKH OOJOMOYHOrO Marepualia B IMOPOAAX BBIACIAIOT
CTPYKTYpBI: pPABHOMEPHO3EPHUCTHIC; HEPAaBHOMEPHO3EPHHUCTEHIE.

[To ¢dopme 0OTOMOUYHBIX YACTHI[ BBLACISAIOT 3€pHA:
OKaTaHHbBIC; TMOJyOKaTaHHbIE; yrioBaThie. [lo MuHepanibHOMY
COCTaBy IIEMEHT B OOJIOMOYHBIX IIOPOJIaX MOXKET OBITh:
KapOOHATHBIA  (KAJBLIUT, JOJIOMHT, CHJIEPHT);CyIb(aTHBIH
(rumnc, aHTUJIPUT); TIAMHUCTBIN (KAOJMHUT, MOHTMOPUJUIOHUT U
T.J.); OIMAaJIOBBIM, XaIIEIOHOBBII; COCTOSTh W3 THAPOOKHCIIOB
xene3a; TeKCTypel OCaJOYHBIX MOPOJ JEeNATCS Ha JBE
OCHOBHBIX TpPYMIMbl: TEKCTyphl BHYTPUILIACTOBBIC; TEKCTYPHI
nmoBepxHocTe  HacioeHus. OCHOBHBIE  THUIBI  TEKCTYD:
Crnouctsle: I'pajaniioHHasl — CIOUCTOCTh;  T'OPU3OHTAJIbHAS
CIIONCTOCTH; BOJIHACTash CJOWUCTOCTh; KOCas CIOUCTOCT.
MaccuBHble (ogHOpoaHas); [IaTHuCTas.

vO,T

Pa3zoen 9.

ByJsakaHoreHHo-
0CaJl04HbIe
NOpPOALI

BynkaHOreHHO-0CaJOUYHbIE WM MUPOKIACTUYECKHE MOPOAIBI 110
coctaBy nenstes Ha: 1. Tydwr; 2. Tybdutsr; 3. Tydomo-
poasl. Byiakanmdeckui Ty¢ — 3T0 ropHas nopoza, 0osee yem
Ha 90 % cioXeHHas  BYJKaHOTE€HHBIM  OOJIOMOYHBIM
MaTepragoM. XapakTepHOW OCOOEHHOCThIO TY(HOB SBISETCA
yIJI0BAaTOCTh OOJIOMKOB M HX HEOTCOPTUPOBAaHHOCTh. I[lo
cocTaBy  OOJIOMKOB  Ty(pwl  JAeNATCS  Ha  CIEIYIOIINE
Pa3sHOBUJHOCTH: JIUTOKJIACTUYECKHUE, COCTOALINE M3 OOJIOMKOB
TOPHBIX TIOPOJI; KPUCTAJUIOKJIACTHYECKHE, COCTOSIIIME U3
00JIOMKOB MHUHEPAJIOB; BUTPOKJIACTHUECKUE, COCTOSIINE U3
00JIOMKOB BYJIKAHMYECKOTO CTEKJIa; CMEIIAaHHOTO COCTaBa,
COCTOALIME M3 OOJOMKOB TOPHBIX TIOPOJ, MMHEPAJIOB,

BYJIKAHMYECKOTO CTEKJIA. ITo BemmumHe mnpeoOragarOIUX
00JIOMKOB Ty(hBl JeNsATCd 10 aHaJOTHM C COOCTBEHHO
o0nomouHbIMU mopojamu. Tyd¢ursl — TOpHBIE MOPOJBI

CMEIIaHHOTO COCTaBa, COCTOAIIME W3 COOCTBEHHO OCAJ0YHOTO
MaTepuala M CHHXPOHHO  HAaKOMMBIIErocs C  HHUMHU
NUPOKJIAcTHYecKoro  marepuana. Ilo  cymecTByromum
kinaccuukanusiM TyQPQPUTBI — OTO 0CATOYHO-BYJIKAHOTCHHAS
noponaa, conepxkamas He MeHee 50% NHPOKIACTUYECKOTO
MaTepuana. B 3aBucHMMOCTH OT pa3Mmepa MNHUPOKIACTUYECKUX
YacTHUI] BBLACISIOT TYy(QQHUTH 1ceUTOBbIE, IICAMMHUTOBEIE,
ajeBpuToBble W menuToBblie. [l TydbduToB xapakrepHa
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ciaoucras Tekcrypa. Tydomopoasl  —  IOPOABI,  TaKXkKe
oOpasyrolyecs: pu COBMECTHOM HAKOILJIEHUU BYJIKAHOT'€HHOT'O
U ocanoyHoro wmarepuaiga. K HHM OTHOCSATCS TOpOJIBI, B
KOTOPBIX MUPOKIACTUYECKOI0 MaTepuaa coaepxxutcs ot 10 no
50%. B 3aBucuMocTH OT pa3Mepa INUPOKIACTUUECKHUX YaCTHIL
BBIJICIISFOT TY(hOKOHTJIOMEPATHI " TyhoOpeKkunH,
Ty(onecuanuku, Ty(HhoaneBpOIUTHI, TY(POIIETHUTHI.

10.

Pa3zoen 10.
XuMuueckne u
OpPraHoreHHbIe

MOPOJBI

I nunucmeule nopoost. Ha nux npuxogutcs Oombiie 50% ot
00beMa Bcex 0CaJ0UYHbIX OpoA. [ IMHUCTBIE MOPOIbI SBIISIOTCS
MPOAYKTOM MEXaHUYECKOTO M XHUMHYECKOrO pa3pylleHus
MaTEPUHCKHUX MOPOJ U MOCIEAYIOLIEro MEPeHoca U OCaXACHUS
Ha JTHe 0acceiHOB celuMeHTaInu (03epa, MOpsl, PEKH), a TaKxKe
MOCJIEAYIOLUX MIPOLIECCOB AUAreHe3a, KaTareHe3a U MeTareHesa.
['muHucThIE TOPOJABI B OCHOBHOM COCTOAT M3 MEIbYaMIINX
(menpmie 0,02 MM) KpucTauIMdeckux (pexe aMopgHBIX) 3epeH
TIIMHUCTBIX MUHEpanoB. KpoMe Toro, B X cocTaB BXOAST CTOJb
K€ MEJIKME 3€pHa XJIOPUTOB, OKHUCIOB U T'HIPOOKHUCIIOB
AMIOMUHUS, TJAyKOHWTA, OMajla U JPYyruX MHUHEpasoB,
SABJSIIONIUXCS  TPOAYKTAMU  XMMHYECKOTO  pa3pylIeHUs
Pa3IMYHBIX MOPOA M OTYACTU TJIMHUCTBIX MUHEPAJOB. TpeTbs
COCTaBJISIOLIAs [VIMHUCTBIX MOPOJ - Pa3sHOOOpaszHblE OOJIOMKH
pasmepamu Menbiie 0,01 MM (0,005 wmwm). Ilo crenenu
TUTHQUIUPOBAHHOCTH CPEIAM TIUHHUCTBIX TOPOJ  BBIJICISIOT
2NIUHBL, - JIETKO Pa3MOKAIOIINE MOPOABl U apeUuiiumyl - CUIBHO
VIUIOTHEHHBIE, TOTEPSBIINE CIOCOOHOCTh Pa3MOKaTh TJIMHBI
XumMHYecKHe M  OPraHoreHHble TOPOAbI  00pa3yroTCs
MPEUMYIIECTBEHHO B BOJHBIX  OacceiiHax.  CTpykTypa
XUMHUYECKUX (XEMOTEHHBIX) MOPOJ OIpeAesseTcs] arperaTHbIM
COCTOSIHUEM MHHEPAJIOB HMX CJIAraliux - KPUCTAJUTMUYECKUM
Wi  aMOpQHBIM U pa3MepaMu KPUCTAUIMYECKHX 3€peH,
CTPYKTYypa OPTraHOTEHHBIX MOPOJ - COCTOSTHUEM CJIararoIinX UxX
OPraHWYECKUX OCTAaTKOB W IPUHAJJIEKHOCTbIO OpPraHU3MOB K
TeM Wi HWHBIM rpymnmnaMm. Krnaccupukanus XeMOTEHHBIX U
OpPTaHOTeHHBIX TOPHBIX TMOPOJ OOBIYHO TPOUZBOIUTCS IO
XUMHYECKOMY COCTaBY CJararoluX UX MHUHEPAJIOB.

K wHuM oTHOcATCS amnuThl (TIMHO3EMHCTBIE TOPOIBI),
beppoauThI (>kenme3ucThIe MTOPO/IBI), MAaHTaHOJIUTHI
(MapraniieBbie Opojbl), GocHOpPHUTHI, CHIIUIUTHI (KPEMHUCTHIS
MOPO/IbI ), KAPOOHATHI, IBATIOPUTHI, KAYCTOOHOIHUTHI

AJumnThl (TIIMHO3EMECTBIE TOPOJABI) — TMOpPOABI, B COCTaBe
KOTOPBIX MPeoOsagaloT MHUHEPAIbl OKHCIBI W THUIPOOKHCIIBI
amromMuHus. OHU JeNATCS Ha TATEPUTHI U OOKCHUTEHI.
@eppoanThl (3KeIE3UCThIE TIOPOJIbI) — FOPHBIE MOPOABI Oosee
yeMm Ha 50% cocrosimMe W3 MHUHEpPAJIOB OKHUCJIOB U
TUAPOOKUCIIOB kene3a. [1o cocraBy onu nenstcs Ha: 1) Oypbie
JKEIEe3HAKW; 2) IIaMO3UTOBBIE MOPOAbI; 3) CHIAEPUTOBbBIC
MOPOJBI; 4) KENe3UCThIe KBAPIIUTHI WU JKECTIHIINATHI.
ManranojauTbl (MapratieBblie MOPOJbI)— OCaJOYHBIE TOPHBIC
moponasl  Oomee uyem Ha 50% cocTosimue W3 OKHCIIOB,
THJIPOOKUCIIOB W KapOoHaTtoB MapraHma. Kiaccuduxanms
MapraHIeBbIX MOPOJ OCHOBaHA Ha WX T'€HE3HCe U MUHEPaIbHOM

Y¥O,T
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cocraBe. Ilo reHe3ucy OHM JenATCI HAa XEMOTEHHBIE U
OMOXEeMOTeHHbIE, 110 MUHEPAIbHOMY COCTAaBY — Ha OKHCHbBIE U
KapOOHAaTHBIE.

@®ocpopuramu Ha3bIBAIOTCA MOpoasl Oonee ueM Ha 50%
cinoxxeHHsle (¢ocharom kanpius. [1o ApyruM KinaccupUKAIISIM
K QochaTHbIM OTHOCAT MOpPOAbI, coaepkamue He MeHee 10%
P>0s. TTopomoobpasyronumu MuHepanamu (GochaTHBIX TOPOJI B
OCHOBHOM SIBJISIFOTCSL KapOOHAT-anmaTUTHl. | JaBHBIMH THIAMH
¢dochopuTOB ABIAIOTCS IMJIACTOBBIE M KOHKpeUHOHHbIe. MHOT 12
BBIJIETISIIOT KOCTSIHBIE OPEKYMU — CLIEMEHTHUPOBAHHBIE O0JIOMKH
KOCTEH.

Kpemuucmule nopoosl COCTOAT TJIaBHBIM 00pa3oM M3 omaja u
xamienona. Tak e, Kak KapOOHATHbIE, OHM MOTYT HMETh
OMOreHHOe, XMMHYECKOe M CMEIIaHHOe Mpoucxoxaenue. K
OMOTreHHBIM [TOPOAAM OTHOCSTCS OUAMOMUmMbL U paOUOIAPUMDbL,
COCTOSIIIIME U3 MENbYalIINX, HE Pa3IMYUMbIX HEBOOPY>KEHHBIM
IJ1a30M CKEJIETHBIX OCTaTKOB JIMATOMOBBIX BOJOPOCIEH U
panuomnspu, CKPETJICHHBIX OTIaJIOBBIM [IEMEHTOM.
Maxkpockonuyecku 3T0 Oejble, CBETIO-CEphble WM CBETJIO-
JKENThIE TIOPOJBI, JIETKO PACTUPAIONINECS B TOHKHHA IOPOIIOK,
naukaromue pyku. Odenb jerkue (oobemuas macca 0,4-0,85),
4TO 00YC/OBIEHO O0sblIOi Mukponopucroctbto. C 3TUM
CBs3aHA CIOCOOHOCTh 3TUX IMOPOJA JKAJHO BIHUTHIBATH BIATY
(JIMOIHYT K A3BIKY).

K XeMoreHHbIM U XeMOOHOTeHHBIM MOPOAAM OTHOCSTCS TaKXKe
Tperenbl W OMOKH. XHMHYECKOe TPOUCXOXKICHHE MMEIOT
eetizepumul U KpeMHUcmole mygol, COCTOSIINE TaKXKe U3 oraa.
OTO CBETJIOOKpPALIEHHBbIE MOPOAbI C TOPUCTOM TEKCTYpOil.
OOpa3yroTcss Ha TOBEPXHOCTH W3 BOJA TeH3epoB U TOPAYMX
MUHEPAITbHBIX HCTOYHUKOB.

Kapoonamnwie nopoowi. I'7maBHBII  1OpPO100Opa3yroOIUit
MHUHEpaJl 3THUX TMOpPOJ - KaJbIUT, B MEHBIIEH CTENeHu -
noiaoMuT. COOTBETCTBEHHO, Hanbojee pacrnpoCTpaHECHHBIMU
cpeau  KapOOHATHBIX TMOPOJ  SIBJISIIOTCS  U3BECMHAKU -
MOHOMMHEpAJIbHBIE  TOPOABI,  COCTOSIIIME M3  KaJIbLUTA.
W3BecTHSIKM  OBIBAIOT  XMMHYECKOTO W  OPraHOT€HHOTO
(OmorenHoro) mnpoucxoxiaeHus. Ilepsble o0pasyroTcst npu
BBIMTAJICHUN KaJblUTa W3 BOJ MOpEH, 03ep, MOI3EMHBIX BOJI.
KapOonatel mpexacraBisoT mopoasl Oomee yem Ha 50 %
CJIO’KE€HHBIE COJIIMH YIOJIbHON KHCIIOTHI.

Lanouonwvie u cynvpamuvie nopoOsbl OTHOCITCS K XUMUUYECKUM
00pa30BaHUsM, BBIMAJAIONIAM B OCaJOK W3 PACTBOPOB.
Knaccupunupyrores mo MUHEpaIbHOMY COCTaBy. JBaNOPUTHI
WM COJISIHbIEe TOPOABI — TIOPOJIBI, KOTOpBIE 00pa3yroTCs
XUMUYECKMM  TyTeM  TNpH  OCWKICHMM  CojJed  u3
KOHIICHTPUPOBAaHHBIX PACTBOPOB WM paccoiioB. [lockombky
MOBBIIIIEHHAs] KOHIEHTpalUs PACTBOPEHHBIX HEOPraHHMYECKUX
BEUIECTB B BOJ€ OOYCIIOBJIEHAa IPOLECCOM HCIApEHUs, TO
COJISTHBIE OTJIOKEHHUSI Ha3bIBAIOTCA Takxke sBarnoputamu. Cpean
TaKUX TIOpoj Hambosiee paclpoCTpaHCHHBI Cyiab(haThl U
XJIOPHUJIBI.

Kaycroonoaursl. Hedth, mpupoasslii ra3 m MX NPUPOIHBIC
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IMPONU3BOJAHBIC
HCKOIIaCMBbIMH

BaKHEUIIINMH
ITo

SBJIAIOTCA
niIn KaYCTO6I/IOJ'II/ITaMI/I .

TOPIOYHMH
YCIIOBUSIM
00pa30BaHUs KayCTOOMOJMTHI Pa3JENAIOTCS Ha JIBa YTOJIbHBIN
(rymycoBbIii) U HeTIHOU (OMTYMHBIN).

®dopmMma Tekymiero KoHTposst —ycTHsI onpoc (YO) tectsl (T)

2.3.2. 3aHATHA CEMHUHAPCKOI0 THIIA

3aHATHA CCMHMHApPCKOTO THUIIAa 10 JUCHHUIIIMHE

PETyCMOTPEHBI.

2.3.3 JIabopaTopHbIe 3aHATHS
[IpoBencHNE MUCIUILIMHBI TIOJPAa3yMEBAET TPOBEICHUE MPAKTUYECKUX U

«Ilerporpadusi»

HC

CaMOCTOSITeNIbHBIX 3aHsATuUH. B Tabmume 2.3.1. mpexacrtaBieHa Qopma TEKyIEro

KOHTPOJIA 110 IIPAKTUYCCKUM 3aHATUAM AUCHUIIIINHEI.

Tabmura 2.3.1.

Ne Paznen nucuuninHb Copneprxanue 3ajaHuii pas3zena dopma
n/n [lerporpadus TEKYIIETo
1a00paTOpHbIE 3aHATHUS KOHTPOJIS
1 1. IIpenmer merporpadus | [lnansl onucanust ropusix mnopon. | YO, JIP
(U3yuenue crpoeHus mukpockona | Cxema HOJIHOTO OIHCaHUS
¥ TIPABHJIA MOJIB30BAHKS UM. ) MUHepaJia MPH U3YYEHHH €ro MO
MHUKPOCKOTIOM HccnenoBanue
MUHEpAJIOB B nuidax B
OpOXOAALIeM U NEPEKPEeCTHOM
CBETE.
2 2.MarmMaTu4ieckue mopojabI Ornucanre MarMaTu4ecKuX mopo;i YO, JIP
3 Onwucanue numdon YO, JIP
MarMaTHYECKUX OPOJT
4 Onucanune KepHa MarMaTUHYecKuX YO, JIP
OpOJ] U3 KeMOEpIUTOBON TPyOKH
5 3.Metamop(duueckue Nopoasbl. Onucanue MmeraMoppUUECKUX YO, JIP
OpoJ
6 Onwucanune numdos meramopduue- | YO, JIP
CKHUX ITOPOJT
7 4.00pa3oBaHus ocaiouHbIX | Onucanue 00JIOMOYHBIX TTOPO/T YO, JIP
1OpoJ Onucanue nu@poB 06JIOMOYHBIX
00.10M0YHBIE OPOABI opoJ YO, JIP
8 5.ByjikaHOTreHHO-0Ca0YHbIEe OnucaHue BYJIKAHOT€HHO- YO, JIP
NopoAbI 0CaJI0YHBIX TOPOJ
9 Onwucanue nudos BynkaHorenHo- | YO, JIP
0CaJI0YHBIX TTOPOT
10 | 6. Xumuuyeckue u opranorennpie | OnrcaHye TIMHUCTBIX TOPOJ, YO, JIP

TOPOIbI

QIIIUTOB, (PEeppOIUTOB,
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MaHraHAJIUTOB, GocHOPUTOB YO, JIP

11 Ornucanre nIuGOB TIMHACTHIX YO, JIP
opoJT

12 Onucanmne kapOOHATHBIX MTOPOJT YO, JIP

13 Onucanne o oB kapoonataeix | YO, JIP
opoJT

14 Ornucanure KpeMHUCTBIX, YO, JIP
TaJIOUHBIX U CYTb(GaTHBIX TOPOJ U
KayCTOOMOJIUTOB

dopma Tekymero KOHTpoias — ycTHbeI ompoc (YO), nmaboparopHoe

3ananue (JI3).

2.3.4. I[IpumepHasi TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB)

Kypcossie pabotsl no guciuruinie «llerporpadusy» He mpenycCMOTpPEHBI.

24 IHepeyenn

Y4e0HO0-MeTOANYeCKOro ob0ecrieueHmst st

CaMOCTOAATE/IbHOM Pa00THI 00y4aIOLIUXCH 10 AMCHUILIMHE.
[lepeueHp y4eOHO-METOAMYECKOTO OOECHEeUeHUs: MJsl CaMOCTOATEIbHOU

paboThI, 00yUaAIOIUXCS IO TUCIUATUINHE (MOIYIIO0) MpuBeacH B Tabmuie 2.4.1.

Bung CPC

ITepeueHp yueOHO-METOAMIECKOTO
oOecrieueHus JUCIUTUTMHBI TT0 BBITIOTHEHUIO
CaMOCTOSITEIILHON paOOThI

3

CPC

Meroauueckue YKa3aHUs 1o OpraHu3alyu
CaMOCTOATEIIbHOMN paboThI no JTACLIUTUTIHE
“Ilerporpadus’, yTBep>kIeHHbIE Kadeapoil pernoHaaIbHON
1 MOpcKo# reosioruu, npotokoi Nel4 ot 14.06.2017 r.

JlabopatopHble pabOThI

Mertoaudyeckue  peKOMEHJAIMM [0  BBHINOJIHEHHIO
nabopatopHbIX pabor mo aucuuiuinHe “Ilerporpadus’”,
YTBEp)KJCHHbIE Kadenpol pEerHOoHANbHOM M MOpPCKOMH
reosiorud, npotokoa Nel4 ot 14.06.2017 1.

TecThbl

Meroauueckue  pEeKOMEHJALUMHU 110  BBINOJIHEHUIO
TECTOBBIX 3alaHuil mo aucuuruinHe “Ilerporpadus”,
YTBEp)KJCHHbIE Kadenpol pEerHoHANbHOM M MOpPCKOMH
reosiorud, npotokoa Nel4 ot 14.06.2017 r.

Y4eOHO-METOIUIECKUE

MaTtepuaibl JUIsl  CaMOCTOSTEIbHONW  paboThI

oOyJaroluxcs U3 Yucia MHBAJIWIOB U JHUI] C OFPAaHUYCHHBIMU BO3MOKHOCTSIMU
3nopoBbs (OB3) npenocrapisitores B (hopmax, aIanTUPOBAHHBIX K OTPaHUYECHUSIM
WX 3I0pPOBbS U BOCTIPUATHS HHGOPMAITUH:

JUnis U1l ¢ HapyIIEHUSAMU 3pEHUsI:

— B Me4aTHOM (opMe YBETUUCHHBIM IIPUPTOM,
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— B (popMe FIEKTPOHHOTO JJOKYMEHTA,

— B hopme ayaunodaiina,

— B mieuaTHoOH (opMme Ha s3bike bpaitns.

JIns U1 ¢ HapyIIEHUSIMU CITyXa:

— B MeYaTHOU dopme,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JInst U1 ¢ HapyIEHUSIMUA ONIOPHO-JIBUTATENIBHOTO amapara:

— B Me4aTHOU dopme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaiina.

JlaHHBI TepeYeHb MOXET OBbITh KOHKPETHU3UPOBAH B 3aBHUCHUMOCTU OT
KOHTHHI€HTa 00yYaroIXCs.

3.00pa3oBare/ibHbIE TEXHOJIOTHH

Teopernueckrue 3HaHMS O OCHOBHBIM paznenam Kypca «llerporpadus»
CTYJICHTBI IPUOOPETAIOT HA JEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUSIX, 3aKPEIUISIIOT
U pacUIMpsiloT BO BpeMsi caMocCTosITeNbHOM paboThl. IlpoBomutcs pa3dop
CaMOCTOATENBHBIX ~ JAa0OpPaTOPHBIX padOT CTYIEHTOB, C  HCIHOJb30BaHUEM
KOMITbIOTEpHBIX TexHosoruil. Ilpaktuueckue 3ansatusa no kypey «llerporpadus»
OCYILIECTBIJISIFOTCSI MO TE€MaM NpOorpaMMbl B BHJI€ 3aHATHI C MHKPOCKOIIOM,
OBJIAJICHUE TMpPUEMaMH M METOJMKOM OmuCcaHus UUIM(OB, TperycMaTpUBACTCS
IIMPOKOE HMCIOJIb30BAaHUE MPAKTUYECKUX 3aHSATUH, BBIPAOOTKH Yy OOydYaroIIMXcs
COOTBETCTBYIOIIMX 3HAHUW M YMEHHI IO OBJIAJICHUIO UMU NEPBUYHBIX HABBIKOB,
OMMCAHMS TOPHBIX MOPOJ M MOCTPOEHUE TI'EOJIOTMUECKUX pPa3pe30B, MPOBEACHHE
cTpaturpau4ecKux W TEOJIOTHYECKUX uccienoBanuii. B akTuBHOU (dopme
BBITOJTHSCTCS TAKKE 00CYKACHUE PYOSKHBIX camocTosaTesbHBIX padot (PK, K, T),
YTO B COYETAHWU C BHEAYJIUTOPHOW pPabOTON CIyX UT UEeau (HOPMHUPOBAHUS U
pa3BUTHS HEOOXOIUMBIX KOMIIETSHITNI 00yYarOIIIXCs.

JIist yriyOsieHust ¥ 3aKpeIuieHHs] TEOPETUUECKUX 3HAHUM CTYyJIEHTaM
PEKOMEHIyeTCsI BHITOJHEHUE OIPEIETICHHOTO0 00beMa CaMOCTOSITETbHOU PabOoTHL..

Bueaynuropnas pabora no aucuuruiae «llerporpadus» 3akmouaercs B
CIEAYIOLIEM:

- MpopaboTKa ¥ MOBTOPEHHUE JIEKIIHOHHOTO MaTepraia 1 y4eOHUKOB;
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- IOATOTOBKA K HNPAKTUYCCKUM 3aHATUAM;
- Hpopa60TKa TEM, BBIHCCCHHBIX Ha CAMOCTOSATCIIbHYIO ITIOATIOTOBKY,

[Ipu peanu3anmuu pa3IWIHBIX BUAOB Y4eOHOH pPabOTHI MO JHUCHUTUIIMHE
«[lerporpadusi» HCHONMB3YIOTCS CIEIyIOIMIMEe O00pa3oBaTeIbHbIE TEXHOJIOTHUH,
IPUEMBI, METO/IbI 1 aKTHUBHBIC (DOPMBI O0YUCHUS:

1) paspabomxa u ucnoiv3oanue akKMusHvIX opm JeKyull (6 mom uucie u ¢
npuUMeHeHuem MyabmumeOUiHbIX CpeoCms).

a) npobnemHas Jnekyus: B OTIMYUE OT WHGOPMAIMOHHON JIEKIUMHU, Ha
KOTOPOW COOOIIAIOTCSI CBEACHMS, IMpEeIHA3HAUCHHBIC JUIsI 3allOMHHAHUWA, Ha
pOOJIEMHON JIEKIIMKA 3HAHMS BBOJASTCS KaK “HEU3BECTHOE, KOTOPOE HEOOXOIUMO
“orkpbITh”. [IpoOiieMHast JeKIMs HAYMHACTCS C BOMPOCOB, C IOCTAHOBKH
po0JieMbl, KOTOPYIO B XOJ€ M3JIOKEHHUS MaTepualia HeoOXoauMo pemuTh. [Ipu
ATOM BBIJIBUTaeMasi mpooisiemMa TpedyeT He OJHOTUITHOTO PEIICHHS, TOTOBOM CXEMBbI
KOTOpOro HeT. JIaHHBIN THIT JIGKIIUH CTPOUTCS TaKUM 00pa3oM, 4TO JEATEITbHOCTh
CTYZCHTA 10 €€ YCBOCHMIO MPUOJIMKAETCS K MOUCKOBOH, HcciaeaoBareiabckoil. Ha
M0TOOHBIX JEKIUAX 00s3aTeNIeH AUAJIOT TPEoaBaTessl 1 MaruCTPaHTOB,

0) Jnexkyus-eusyanuzayus. YYUT CTYJIEHTa MpPeoOpa3oBbIBaTh YCTHYIO H
MUCHhMEHHYIO MH(OpMAIHIO B BU3YyalbHYIO (DOpMY, BBIIETSS IPHU STOM Hanboiiee
3HaUMMbIE W CYIIECTBEHHBIEC OJJeMeHThl. Ha JeKiuu HCHOoIb3yIoTCsS CXEMBb,
PUCYHKH, YEPTEXH M T.I., K TIOJTOTOBKE KOTOPHIX MPUBIEKAIOTCA O0YyJaroIInecs.
[IpoBenenHre JIEKIUU CBOJUTCS K CBS3HOMY Pa3BEpPHYTOMY KOMMEHTHUPOBAHHIO
IpernoaaBaTesieM MOArOTOBICHHBIX HANIHBIX MocoOuil. [Ipu »ToM BaskHa JOTHKa
U PUTM MOJa4 y4eOHOTO MaTepuaiia. JJaHHBINA THIT JIEKIIUA XOPOIIIO UCIIOIh30BaTh
Ha dTare BBEJCHUS CTYJICHTOB B HOBBIN pa3jiel, TeMy, TUCITUIUINHY;

8) Jlekyust — npecc-KoHgepenyusa: npenoaaBaTesib 00bBISET TEMY JEKIUU U
MIPOCUT CTYICHTOB MUCHMEHHO 33/1aBaTh €My BOMPOCH MO JaHHOW Teme. CTyneHT
00s13aH copMyIUpPOBaTH BOMPOCH B TedeHHE S5 MHUHYT. Jlajmee mpernomaBaTenb
COPTHpPYET TOCTYMUBIIWE 3alMCKH W YUTAeT JIGKIHIO B (OpME CBI3HOTO
PACKPBITHSI TEMBI, B MPOIECCE KOTOPOTO (HOPMYIUPYIOTCS OTBETHI HA 3aJaHHBIC
BOTNIPOCHL. B KOHIIE JEKIUH TpernojaBaTelib MPOBOJUT HTOTOBYIO OIICHKY
BOIIPOCOB, BBHISBIISISA 3HAHUS M HHTEPECHI 00yUYarOIINXCS;

2) nekyus ¢ pasbopom KOHKpemHOU cumyayuu, U3JI0XKCHHONH YCTHO WIH B
BUJIC KPATKOTO (huUiibMa, BUJEO3AIMMCH U T.I1.; CTYJICHTHI COBMECTHO aHAJIU3UPYIOT
U 00CYXKIArOT MPEACTaBICHHBI MaTepHal;

2) pazpabomka u ucnonib308anue aKMuUeHbIX POPM NPAKMUYECKUX padbom:

a) npakmuyeckoe 3amsamue ¢ pazboopom KOHKPemHOU cumyayuu, KOTaa

CTYACHTBI COBMCCTHO aHAJIM3UPYIOT U O6CY)KI[aIOT HpeI[CTaBHCHHbIﬁ MaTcpual;
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6) bunaproe 3anamue — oaHA W3 d(PPEKTUBHBIX METOAMK, TMO3BOJISTIONIAS
Haunbosiee 3PPEKTUBHO JIEMOHCTPUPOBATh MEKIIPEIMETHBIC CBSI3U, (HOpMUPOBATH
npo)eCCUOHAIbHBIE KOMITCTECHITMM  CTYJACHTa, a TaKkKe CII0COOCTBYIOIIAS
aKTUBHU3aIMK y4eOHOTo mporiecca (mpumep, 3ausatue 1o teme: «Ilerporpadusy).

JUIs JIAIl ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS MPEAYCMOTpPEHA
OpraHu3aIys KOHCYJIbTAIUN C UCIIOJIB30BAHUEM JICKTPOHHOM IOYTHI.

B nmpomecce mpoBeneHWS JICKIIMOHHBIX W NPAKTHYSCKHUX  3aHATUH

NPAKTUKYETCS IIMPOKOE HCIOIb30BAaHUE COBPEMEHHBIX TEXHUYECKUX CPEICTB
(IpOEKTOPBI, UHTEPAKTUBHBIE AOCKU, VIHTEpHET) U aKTUBHBIX (POPM IPOBEIACHMUS
3aHATUN (MIpE3eHTAllUU C UX OOCYXJCHUEM, KOJUIOKBUYMBI M TECTUPOBAHUSI) MO
temaM llporpammer). C ucnonbs3zoBanueM VHTepHETa OCYIIECTBISETCS AOCTYI K
0a3aM JaHHBIX, HH()OPMALIMOHHO-CIIPABOYHBIM U  TOUCKOBBIM  CHCTEMaM
[upposoit 6ubMoTekn Mo HaykaM o 3emiie. Jlsl 3aKperyieHus: TEOPETUUECKOTO
MaTepurasa U BBIITOJHEHUS MPAKTUYECKUX padOT MO AUCLMILIMHE, BO BHE YUeOHOE
BpeMsi, CTYJIEHTaM MPEIOCTABISACTCS BO3MOXKHOCTH IOJB30BaHUS OMOIMOTEKOMN
Kyol'Y,  Oubnuorekoil  reojlorndeckoro  (axkyibTeTa,  BO3MOXKHOCTSAMU
KOMIIBIOTEPHOT'O KJlacca axkybTeTa.

VienbHbld BeC 3aHATUH, NPOBOAUMBIX B HWHTEPAKTUBHBIX (opMax,

npuBeAEH B Tabmuie 7.

Tabnuna 7.
Bun samstns Hcnonb3yeMble HHTEPAKTHBHBIE KonuuecTBo
Cemectp | (JI, JIP, I13) 5
00pa3oBaTeIbHbIE TEXHOJIOTUN 4acoB

11 [IpoGnemHuas jexius, TeKIHsI-BU3yaan3amus, 10

4 JEeKIUs ¢ pa300poM KOHKPETHOM cUTyaluu
P [IpakTrueckoe 3aHsTHE C pa30OPOM 20

KOHKPETHOW CUTyaluu, OMHApHOE 3aHATHE
Hroro 30

4.0ueHoYHBbIE CPEACTBA /IS TEKYIEr0 KOHTPOJISA yCIeBAeMOCTH U
NMPOMEKYTOUYHOM aTTeCTAlUM

4.1. PoH/, OLIEHOYHbIX CPEACTB /JJisl NPOBeJeHHs TeKylel aTTeCTaluu

Texymuii KOHTpPOJIb YCHEBAEMOCTH NPEACTaBIAET COOOW MPOBEPKY
YCBOCHUSI y4eOHOTO Marepuana, PeryasipHO OCYIIECTBISIEMYI0 Ha TPOTSHKEHUU
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cemectpa. K HOCTOMHCTBaM [MaHHOIO THUIIA OTHOCUTCA €T0 CHCTEMATUYHOCTD,
HEIOCPEICTBEHHO  KOppenupylomascs ¢  TpeOOBaHMEM  IOCTOSHHOTO U
HEIMPEPBIBHOIO MOHUTOPUHIA Ka4€CTBAa 00YUEHUS.

K ¢opMaM NHCBMEHHOTO KOHTPOJISI OTHOCHUTCA JabopamopHas paboma,
KOTOpast SBJISIETCSI OJHOUW M3 CIOXKHBIX (DOPM MPOBEPKH; OHA MOXKET MPUMEHSITHCS
JUIS OLEHKU MPAaKTUYECKUX 3HAHUM MO 0a30BBIM M BAPUATUBHBIM JUCHUILIUHBIL.
JlabopaTopHas paboTa, Kak MPaBUIIO, COCTOUT W3 UCCIEIOBaHUS MpeIaraeMoro
reoJIOTUYECKOro Marepuaia (ropHbIe MOPOIbl U HITU(BI TOPHBIX TTOPO)

Bo Bpemsi mpoBepkM U OLIEHKH JIA0OpATOPHBIX MHCHBMEHHBIX padoT
MPOBOAUTCS aHAJIN3 PE3YJIbTATOB BHITIOTHEHUSI, BBISIBISIFOTCS. TUIIMYHbBIC OIITMOKHU, a
TaK)Ke MPUYMHBI UX TosiBieHus. JlabopaTopHas paboTa MOXKET 3aHUMATh YacTh
WM TOJHOE y4eOHOE 3aHATHE ¢ pa300pOM MPAaBUIBHBIX BHIBOJOB Ha CIIEIYIOIIEM
3aHSTUU.

[lepeuenb 1abopaTOpHBIX pabOT MPUBEIICH HIKE.

JlabopaTtopnasi padora 1. [lmanbl onucanus ropHbeix nopof. Cxema MHOJHOTO
ONMCAHMs MHHEpajga IpU H3YYEHHH €ro Imoj Mukpockonom MHcecnenoBanue
MUHEPAJIOB B LUIH(axX B MPOXOAIIEM U IEPEKPECTHOM CBETE

Jlaboparopnas padora 2 Onucanre MarMaTu4eCcKux rmopo;i

JlabopaTtopnas pabora 3 JlmarHOCTHYECKME TPU3HAKKM U XapaKTEPHUCTHKA
MUHEpAJIOB MarMaTuyeckux nopoA. Onucanue nmudoB MarMaTUYECKUX MOPOJT
JlabopaTtopnass paGora 4 OnucaHue KepHa MAarMaTH4eCKUX IMOPOJd U3
KHUMOEPJIMTOBOM TPYOKH.

JlabopaTtopHnasi pa6ora 5. Onucanue kepHa MmeTaMop(PUUIECKUX MOPO/T
JlabopatopHnasi pa6ora 6 Onucanue numdoB MmeTaMopHUIECKUX OPOJ
JlabopaTtopuas padora 7. Onucanue o0soMouHbIX mopoa. Onucanue nITUGOB
0O0JIOMOYHBIX TTOPOJI.

JlaGopaTopHuasi padora 8 Onrcanue ByJIKAHOT€HHO-0CAJ0YHBIX MOPOJ.
JlabopaTtopnas pabora 9 Onucanue nuMdoB BYJIKaHOI€HHO-0CAA0YHBIX MOPOJ.
Jlabopatopnas pa6ora 10 Onucanue TJIMHUCTBIX MOPOJ, AITTUTOB, (PEPPOUTOB,
MaHTraHaJIUTOB, (pochopuTOB.

JlabopaTtopnas pa6ora 11. Onucanue nuM@poB IITUHUCTHIX TTOPOJ.
JlaGopaTopHasi padora 12. Onucanue kapOOHATHBIX TTOPOI.

JlabopaTtopnas pa6ora 13. Onucanue nugoB KapOOHATHBIX MOPO/I.
JlabopaTtopnass padora 14. OmnucaHue KpPEMHHUCTBIX MOPOJ, TAJIOUJHBIX H
Cynb(aTHBIX TIOPOJT ¥ KAYCTOOHOIUTOB

Kputepun onieHku 1a00paTOpHBIX padoT:

— OIICHKa ‘‘3a4T€HO”  BBICTABIIACTCS TIPU  TIOJIHOM  BBITIOJTHCHUH
JabopaTopHON padOThI, a TAKXKE MPH IMOCIEAOBATEILHOM, YETKOM U JIOTHYECKH
CTpoiiHOM ee wu3nokeHnu. CTyIeHT OTBEYAeT Ha JOIMOJHHUTEIBHBIE BOMPOCHI,
I'PaMOTHO OOOCHOBBIBACT MPUHSTHIC PEIICHMS,
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— OLIEHKA ““He 3aYTeHO” BBICTABJISETCS 3a ClIab0€ M HEMOJHOE BBIMOTHEHHE
JabopaTopHOI pabOThI, HECAMOCTOSITEILHOCTh M3JI0OKEHUSI MaTepHualia, BHIBOABI U
NPEMIOKEHHs,  HOCAIIME  OOIIMHA  XapakTep, OTCYTCTBUE  HAIJISIHOTO
MpeCTaBlIeHUs pabOThl, 3aTPYIHEHUS IIPU OTBETaX Ha BOIIPOCHI.

Yemuoii onpoc — Hamboliee pacipoCTpaHEHHBIM METOJI KOHTPOJISI 3HaHUN
yuamuxcs. [Ipu ycTHOM ompoce ycTaHaBIMBAETCS HEMOCPEICTBEHHBIM KOHTAKT
MEXIy MpenojaBaTelieM M YYalluMmcs, B IPOLIECCE KOTOPOro MPErnofaBaTeib
MOJIy4aeT MHUPOKHUE BO3MOKHOCTHU JIJISl U3YyUEHUs] MHIUBUAYATbHBIX 0COOCHHOCTEN
YCBOEHUS yJalluMUCs y4eOHOro MaTepHuaia.

Llens ycTHOro ompoca: MpoBepKa 3HAHUN Y4YAIIUXCS; MPOBEPKA YMEHH
yYaluxcsi nyOJu4HO HW3JiaraTh MaTepual; (OpMUPOBAHHE YMEHUW MyOJIUYHBIX
BBICTYILICHUHU.

Kputepun o1ieHKH 3alIUThl YCTHOTO OMpoca:

— OLICHKA ‘“3aYTEHO’’ CTABUTCS, €CIIU CTYJAEHT JOCTATOYHO IOJHO OTBEYAECT
Ha BOIPOC, Pa3BEPHYTO apPTyYMEHTHPYET BBIABUTAEMbIC MOJIOKEHUS, MPUBOIUT
yOeauTenbHbIE  TPUMEPhI, OOHAPY)XUBAET  TOCJEIOBATEIILHOCTh  aHAJU3a,
JEMOHCTPUPYET 3HAHUE CHEUUAJIbHOM JUTEpATyphl B paMKax Yy4eOHOro
METOJMYECKOT0 KOMIUIEKCA U IOMOJIHUTEIbHBIX HCTOYHUKOB UH(OPMAITUH;

— OLIEHKa ““HE 3a4YT€HO~ CTABUTCS, €CJIIM OTBET HEIOCTATOYHO JIOTMYECKU
BBICTPOEH, CTYJEHT OOHapy>KUBaeT cJadoCTh B Pa3BEPHYTOM PpPACKPHITUU
podeCCUOHANIBHBIX TTOHSATUM.

[IpomexxyTouHast arrecTtalusi OCYLIECTBISETCS B KOHIIE CEMecTpa H

3aBepUIaeT M3y4yeHHE AUCUUIUIMHBI. [lo0OHBIM KOHTpOJIb MOMOTaeT OLEHUTh
0oJiee KpyIHbI€ COBOKYITHOCTH 3HAHUM U YMEHUM, B HEKOTOPBIX CIy4asx — Jlaxe
(dbopMupOBaHUE ONpeAETIEHHBIX MPOPECCHOHATBHBIX KOMIIETEHIIUH.

BunoM Tekymieli OTUETHOCTH CTYJIEHTOB IO CaMOCTOSATEIbHON paboTe

ABJIAIOTCS coOeceoBaHUsl M KOHCYJbTAallUM C TMpenojaBaTelieM 10 TeMaM
WHAMBUIYAJIbHBIX 3aHATUH B BHUJE KOHTPOJUPYEMOW CaMOCTOSITENbHOM pPadOThHI
(KCP). UtoroBblii KOHTPOJIb OCYLIECTBISIETCS B BUJIE 3aU€Ta.
4.1 ®oHa OLEHOYHBIX CPEACTB /sl POBEIeHUs TeKYIIeill aTTecCTAauuu
Cucrema KOHTpOJISE 3HAHWUU CTyIAeHTOB 10 Kypcy «llerporpadus»
OCYILECTBIISIETCS OLEHKAa KayecTBa TMOJATOTOBKM M OCBOCHHS KOMIIETEHIIUI
CTYACHTOB ITyTE€M CJEIYIOIINX CUCTEM KOHTPOJISl BKIIOYAET B ceOsl:

Tabmuua 4.1.

dopmupyembie

Ne ii/m Cucrema KOHTPOJIS
KOMITETCHIINU
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1 Py6exubIii kouTpOsh (PK) OIIK-2, I1IK-5

5 Kontponupyemasi camocTosiTesbHas OIIK-2, TIK-5
pabota (T)

3 KoHTtposb ypoBHs 3HaHUiT (3a4eT) OIIK-2, TI1K-5

1) PyOexxHbIil KOHTpPOJIb MO KaXIOMY paslelly IporpaMMbl B BHUJAE TeCTa IO
neTporpauu MarMaTu4eckux, METaMop(UUIECKUX U 0CaJOYHBIX MOPO/I.
2) Kontponupyemple Makpo- M  MHKPOCKONMYECKHE HCCIENOBAHUS IO

Ja00paTOPHBIM paboTaM.

4.2 @oHI OLEHOYHBIX CPEACTB /s MNPOBEeJCHHUS IPOMEKYTOYHOU
arrecTanum.
K ¢opmam koHTponsi OoTHOCHUTCS 3auem — 3TO (QopMa MPOMEKYTOUHOU

aTTecTalliu CTyJeHTa, ompeneisemMas Y4eOHBIM IUIAHOM MOATOTOBKH  TI0
HampasiaeHuto BO. 3ader ciaykuT (Hopmoii MPOBEPKH YCIEUTHOTO BBIMOIHEHUS
OakanaBpamMu J1a0OpaTOpHBIX pPabOT W YCBOGHMsS Y4eOHOro wmatepuana
JICKITMOHHBIX 3aHITHIA.

OneHouHble CcpeACTBAa JUIsi HWHBAJIWMIOB W JUIl C OrPAHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 3[IOPOBBSl  BBIOMpAIOTCS C Y4YETOM WX HWHAWBHIYaIbHBIX
NCUXO(PU3NYECKUX OCOOECHHOCTEH.

— TpH HEOOXOIWMOCTH WHBAJIHIAM M JHUIAM C OTrpaHWMYEHHBIMU
BO3MOXKHOCTSIMU ~ 3/IOPOBBSI  IIPEOCTABISCTCS JOIMOJHUTEIbHOE BpeMs s
MOJITOTOBKY OTBETA HA IK3aMEHE;

— TMpU TPOBEJCHUU TMPOIEAYPHl OICHUBAHUS PE3YJIBTATOB OOYYCHUS
WHBAJIMIOB W  JUI] C  OTPAaHUYEHHBIMH  BO3MOXHOCTSIMH  37J0OPOBBS
peyCMaTPUBAETCS MCIOIb30BAHUE TEXHUUYECKUX CPEACTB, HEOOXOIUMBIX UM B
CBSI3M C MX WHIUBUYAIBHBIMA OCOOCHHOCTSIMU;

— TOpuU HEOOXOIUMOCTH 1 OOydaloluXcsi C OrpaHHMYEHHBIMU
BO3MOXXHOCTSIMU 37IOPOBBSI W WHBAJIUAOB MpOLEAypa OIICHUBAHUSA PE3YyJIbTaTOB
0O0yueHus IO JUCLUILTUHE MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouienypa olieHWBaHUS pE3yJIbTaTOB OOYYEHHsS WHBAIUAOB U JHUI[ C
OTPAaHUYEHHBIMH  BO3MOXXHOCTSIMH ~ 3JI0POBbSL [0  JAMCHUUIUIMHE  (MOJYIIIO)
npeaycMaTpuBaeT MpeaocTaBieHne WHpopManuu B (Gopmax, alanTUPOBAHHBIX K
OTPaHUYCHHSIM UX 3I0POBBSI U BOCTIPUSITHSI HHPOPMAIIUHN:

Jis vIL ¢ HapyIICHUSIMH 3pEHUSI:

— B Ne4aTHON (hopMe YBETUUECHHBIM HIPUPTOM,
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— B (popMe€ IIEKTPOHHOTO JJOKYMEHTA.

JIist 1 ¢ HApyIIEHUSIMU CITyXa:

— B Me4aTHOU dopme,

— B (popMe€ 3JIEKTPOHHOIO JOKYMEHTA.

Jtst Ut ¢ HapyIIIEHUSIMA OTIOPHO-IBUTATEILHOTO ammapara:

— B mieyaTHoO# dopme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

JlaHHbI TepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT
KOHTHUHT€HTa 00y4aromuXcs.

Bonpocs! 1j1s 3a4era:

1.Yrto Takoe netporpadus u ¢ KAKUMH HayKaMH OHa CBsi3aHa?

UYro Takoe ropHas nopoja?

OT 4ero 3aBUCHUT COCTaB MarMaTU4YECKUX FTOPHBIX MOPOJ1?

Kakue xumMudeckue KOMIIOHEHThI TOPHBIX MTOPOJ] HA3bIBAIOTCS IETPOT€HHBIMU?

[To kakOMy IPHUHIMITY Pa3eastoT MarMaTUYECKUE TOPHBIE OPOIbI?

[Touemy poroBeie 0OMaHKH KPUCTAJUIM3YIOTCS TOJIBKO B IITyOUHHBIX MTOPOJIaX?

[Ipy kakux yCIOBUSIX B TMOPOJAX, HACBIIIEHHBIX KPEMHE3EMOM, MOXET

KPUCTaJUIM30BATHCS OJINBUH?

YT0 Takoe KpUCTauIU3alus ¢ IBTEKTUKON?

Yro Takoe KpucCTaIIU3alus ¢ 00pa3oBaHUEM TBEPBIX PaCTBOPOB?

9. OauHakoBBIN JM COCTaB UMEIOT MepBbIe U Oosiee MO3AHUE KPUCTAIIIBL: a) MpH
KPUCTAJUIM3AMM C D3BTEKTHKOW; 0) NpU KpUCTAUIM3ALMM MO NPUHLHUITY
TBEepbIX pacTBOpoB? [louemy?

10.Kakoe mpakTH4eckoe 3HaueHHWE B TMETpoJioTMh umeeT BbisiBaeHHas H. JL
Boy>HOM 3aKOHOMEPHOCTh KPUCTAJUIM3ALMKA TEMHOLBETHBIX M CBETJIOLBETHBIX
MHHEPAJIOB B pacIuiaBe?

11.1To xakuM IpHU3HAKAM MOKHO OLIEHUTh MOCIEA0BATEIbHOCTh KPUCTAIIN3ALUN
MHUHEPAJIOB B MArMaTUYECKUX TOPHBIX MOpoaax?

12.0t yero 3aBucAT (HOPMBI MArMaTHIECKUX TEN U Kakue (popMbI BbI 3HaeTE?

13.0t yero 3aBUCST TEKCTYpbl MarMaTUYECKUX MOPOJ U MO KaKOMY MPUHIIUITY OHU
BBIICIISIFOTCS ?

14.Kakue TEKCTypbl XapakTEpHbl I IUIyTOHHMYECKUX, BYJIKAaHUYECKUX U
runaduccanbHBIX TOPHBIX TOPOJ?

15.01 4ero 3aBUCAT CTPYKTYpbl MarMaTH4E€CKUX MOPOA U MO KAKOMY IPHUHIIUITY
OHH BBIIENISAIOTCA?

16.Kakue CTpyKTypbl XapakTepHbl MJis IUTyTOHUYECKHX, BYJIKAHUYECKHX U
runabuccabHbIX TOPHBIX MOPOJ?

17.HazoBuTe npu3HAKHU, MOJOKEHHBIE B OCHOBY KJIACCH(PUKALIMM MarMaTHYECKUX
TOPHBIX NOpOA?

18.Kak mpousBoautcs kiaccudukanus rumadbuccanbHbIX TOpHBIX nopoa? 3. Kak
IPOU3BOAUTCS Kilaccu(UKaLMsl BYJIKaHOT€HHO-00JOMOYHBIX TOPOA?

19.Kakue nopopl OTHOCATCA K yIbTpaMaUTOBBIM U OYEMY?

ok wbdE

0o ~
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20.YeM OTIMYAIOTCS MIIyTOHUYECKUE YIbTpaMa(UThl HOPMATLHOM MIETOYHOCTH OT
BYJIKAHUYECKUX ?

21.B kxakux TEKTOHMYECKHMX OOCTAaHOBKAX pacHpOCTpaHEHbl YibTpamapuThl U
KaKue M0JIe3HbIE UCKOMAaeMble C HUMU CBS3aHBI?

22.Yem oTIMYalOTCA IIEJIOYHBIE yIbTpaMadUThl OT CXOAHBIX MOPOJ HOPMaJILHOM
niesnioyHoctu? B ueM 3To nposiBnsiercs?

23.Yt0 Takoe KapOOHATUTHI U KaKHE MOJIE3HbIE UCKOMAEMbIE C HUMH CBSI3aHbI?

24 KakoBa poJib IOPOJT OCHOBHOTO COCTaBa B MpUpoje?

25.Kakne Bpbl 3HaeTe MIyTOHHYECKHE W BYJIKAHUYECKHE MOPOJIBI OCHOBHOTO
COCTaBa HOPMaJbHOM IIETOYHOCTU?

26.KaxoBbI T€0JIOrMUeCcKre yCIOBHS 3aeraHus rabopon1oB?

27.KakoBbI T€OJIOTHYCCKUE YCIOBHUS 3aJIeTaHus 0a3aIbTONI0B?

28.Kakue mose3Hple UCKOTIaeMble CBSI3aHBI C OCHOBHBIMHU TOPOJaMU HOPMAJIbHOM
HIEJIOYHOCTH?

29.0xapakTepu3yite cyOIIeI0YHbIE U 1IET0YHbIE TOPOIbl OCHOBHOTO COCTaBa, IO
KaKoOMY MPUHIIUITY OHU Pa3JIesSIoTCs?

30.KakoBbI T€010rHYeCcKre yCIOBUSA 3aJIETaHUs U PACTIPOCTPAHEHUE CYOIIETIOYHBIX
Y ILEJOYHBIX MOPOJ OCHOBHOIO cOCcTaBa?

31.JaiiTe o0mIyI0 XapaKTEPUCTUKY MOPOJaM CPETHETO COCTaBa U OOBSICHUTE, YEM
OHHU OTJIMYAIOTCS OT MOPOJ OCHOBHOTO cOCTaBa?

32.KakoBBI ~ TEOJIOTMYECKHE  YCIOBHS  3ajJicTaHWsl HW  PacHpOCTpPaHCHHE
IUTyTOHUYECKUX W BYJIKAaHUYECKUX TMOPOJA CPEIHEro COCTaBa HOPMaIbHOMN
HIET0YHOCTH?

33.YT0 Takoe «aHAE3UTOBAS JIMHUSI» U YTO OHA ITOKA3HIBAET?

34.KakoBbl KpUTEPUH OTHECEHHsI TIOPOJ CPETHErO COCTaBa K CYOIICIOYHOW H
IEJIOYHON Pa3HOBUIHOCTH?

35.PacnipocTpaHeHrie W TEOJIOTHUECKHE YCJIOBHUSI 3ajieraHusl CYOIICNIOYHBIX H
HIEJIOYHBIX MOPOJ CPETHETO COCTaBa?

36.[laiiTe 0oOMIIyI0 XapaKTEPUCTUKY TPAHUTOMAAM ¢ OOBSCHUTE MPHUHIUIIBI UX
pazzeneHus.

37.B dyem oTiMurMe HOPMAJILHOTO TPAHUTA OT TPAHUTA PAIAKUBU U YAPHOKHUTA?

38.Kakue mone3Hble HMCKOMAeMbI€ CBSI3aHBI C TPAHUTOMAAMH M KaKOrO OHHU
MPOUCXOKICHHUS?

39.Kakue mopoabl KHCIOTO COCTaBa MPOM3ONLIN U3 JKUIKUX, 4 KaKUE W3 BA3KUX
marm? Kak M0o’kHO 7TO JOKa3aTh?

40.Kakue BHENTHUE NMPH3HAKK YKXYT HA TO, YTO PHOJUT MPETEPIIe] BTOPUIHBIE
M3MEHEHUS?

41.Kakue ByJKaHHYECKHE CTEKJIa KHUCJIOTO COCTaBa BBl 3HAETE U Y€M OHHU JAPYT OT
JIpyra OTIN4aroTCs?

42.KakoBO CTpOE€HHE UTHUMOPUTOBBIX MIOTOKOB M TUIIOTE3bI UX 00pa30oBaHUs?

43.Kakwue cymecTBYOT THIIOTE3bl 00pa30BaHMs IETMAaTUTOB U allJIUTOB?

44 Yto Takoe marmatuyeckue GopMaiuy U Kakoi CMBICT B UX BBIJICICHUN?

45.Ha3oBuTe runore3sl 00pa3oBaHMs yJIbTPAOCHOBHBIX 1 OCHOBHBIX MTOPO/I.
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46.Yto Takoe kpucTalM3aunoHHas auddepennumanus 6a3aabTOBBIX MarM M Kak

OHa HpOI/ICXOI[I/IT?

47 Kakve sBJICHHSI B TIETPOJOTUU OOBACHAIOT C MPHUBJICUCHUEM MEXaHU3Ma: Q)
JuKBamuu; ©O) Tra3oBoro rmnepeHoca; B) auddepeHIUanuy BelecTBa I0

npuniuny Cope?

48.Kaxkwue BBl 3Ha€TE TMITOTE3HI IMPOUCXOKACHUA ITIOPOId KHCJIOTO cocTaBa?
49.3aqu, 10 BalI€My MHCHHIO, H€06XOI[PIMO 3HATb IIPOUCXOKICHHUC TCX HJIH

WHBIX TOPHBIX TOPOJ?

50.KakoBO TpPOUCXOXJIEHUE TUOPUTOB M TIOUYEMY OHH, IO BallleMy MHEHUIO,

O€THBI MTOJIE3HBIMA UCKOTIAEMBIMHU?
51./laliTe onpeneneHne NOHATHIO «TEKCTYPay.
52. Kakue BTl CETMMEHTAIIMOHHBIX TEKCTYP BBI 3HAETE?
53.Kakue ocHOBHBIE MOP(HOIOTHYECKHE TUITBI CIIOUCTOCTH BbI 3HaeTe?
54.0Onpenenute OCHOBHBIE MPUYUHBI BOSHUKHOBEHHUSI PA3JIMYHBIX TUIIOB
55.c0ucTOCTH.
56.Kak 06pazyroTcs nepopMaliioHHbIE TEKCTYPhI?
57.Kaxk yctanoBuTh usnko-reorpaduuecke yCiaoBHs CpeJlbl CEIUMEH-
58.tanuu no AeGpopMaluOHHBIM TEKCTypam?
59.Kaxk 06pa3yrotcsi OMOreHHbIE TEKCTYPhI?
60.B yem reneTnyeckoe NpPEeUMyIIECTBO MXHOMDOCCUIINI Cpeu APYTUxX
61.01MOTEHHBIX TEKCTYp?
62.Kakoe reHeTHUeCKOE 3HAYCHUE UMEIOT OOYTICHHBIC W TUTU(DUITAPO-
63.BaHHBIE OCTATKH (IIOPHI?
64.YeM OTIMYAIOTCS TUATC€HETUYECKUE KOHKPEIIUU O KaTareHETHUECKHX ?
65. [laliTe onpeneneHre MOHATHIO «CTPYKTYpay.
66.0nummTe 0OCHOBHBIE (DAKTOPHI, ONpeAensionine GopMy KOMIOHEHTOB
67.0caI0YHBIX ITOPOI.
68.Kakoe renerrueckoe 3HaU€HHE UMEIOT CTPYKTYPHBIC TPU3HAKH?
69.Omnpenenute 3HAUCHHE KATar€HETUUECKUX MPOIIECCOB B M3MEHEHUNU
70.¢opMBbI KOMITIOHEHTOB, CJIAraroIIUX 0CAT0YHYIO TIOPOY.
71.Kakue mopojisl OTHOCSITCS K KpYITHOOOJIOMOYHBIM?
72.YcnoBusi 00pa3oBaHus KPYIMTHOOOJIOMOYHBIX MTOPO/I.
73.'eneTnveckoe 3HadeHUE OpEKUnii, KOHTJIOMEPATOB PAa3HOTO THUTIA U
74.KOHrJI0MepaTo-OpeKUn.
75.Kakue nopojipl OTHOCSTCS K METKOOOJIOMOYHBIM?
76.Knaccudukarus MeIKo0O0I0OMOYHBIX OPOJ IO pa3MePy U COCTaBY
7'7.crnararpmiero 00JIOMOYHOTO MaTepuala.
78.CTpyKTypHBIE IPU3HAKU METKOOOJIOMOYHBIX TOPOJ.
79.®opwma (riepBUYHAs U BTOPUYHAsS) 3€pEH U 00JIOMKOB B aJI€BPUTO-
80.mecyaHpIX MOPOIaX.
81.Kakue MuHepaaorndeckue KOMIIOHEHTHI IIECUaHUKOB U aJIEBPOJIUTOB
82.0THOCATCS K TOPOA000PA3yIOIINM, BTOPOCTETICHHBIM, aKIIECCOPHBIM?
83.00mscHUTE WX MalieoreorpapuiecKkoe 3HaYCHHE.
84.B dyem oTimune aJUIOTUTCHHBIX MUHEPAIOB OT Ay TUTCHHBIX ?
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85.Kaxkoe naneoreorpadudeckoe 3HaYeHUE UMEET MUHEPAIIOTHYECKUI COCTaB
MECYaHUKOB U aJI€BPOJIUTOB?

86.Knaccudukaiys 1eMeHTOB 110 COOTHOIICHHUIO UX C 00JIOMOYHBIM Ma-

87.Tepuasiom.

88.0OcHOBHbBIE TEHETHUECKHUE MPU3HAKA MOPCKUX, O3€PHBIX U PEUHBIX

89.1mecuaHuKoOB.

90.OcHOBHBIE TEHETHUECKHE MPU3HAKU PEUHBIX, (PIIFOBUOTIISUATBHBIX U S0JIOBBIX
MECYaHUKOB.

91.VYcnoBus o0pa3zoBaHUs aleBPOIUTOB.

92.lnareHeTHYECKUE N3MCHEHHSI B TICCYAHUKAX M aJIEBPOJIUTAX.

93.Kararene3 u MeTareHe3 B IECYaHUKAX W aJIEBPOJIUTAX.

94.Kaxk 00pa3yroTcsi ByJIKaHOTEHHO-0CAIOYHBIE TIOPOJIBI?

95.Kakne ocagouHbIe MTOPOJIBI OTHOCATCS K TIIMHUCTHIM?

96. OnuiuTe TeHETUYECKUE TUITBI TIIMHUCTBIX MOPO/I.

97.Kakue axTopbl onpeaensitoT KIaCTHYHOCTh TNIMHUCTBIX MOPOJ1?

98.CocraBbTe psiJi NIMHUCTHIX MUHEPAJIOB IO BO3PACTAHUIO MHTEHCUBHOCTH
HaOyXaHUSI.

99. [laiiTe 000CHOBaHUE CTENICHU YIJIOTHEHUS TIIMHUCTBIX MOPOJ B TIPO-

100. meccax IUTOTEHE3a M MOCTCETUMEHTAIMOHHBIX MTPEOOpa30BaHUM.

101. B kakux ycnoBuUsAX 00pa3yOTCs MNIMHO3EMHUCTHIEC TOPOIbI?

102. Tlo xakuM mMpU3HAKAM Pa3TUYAIOTCS TCHETHIECKUE TPYIITBI OOKCUTOB?

103. CocraB, CTPYKTYPBI H TEKCTYPHI TITAHO3EMHUCTBIX TTOPOI.

104. VYcnosust popmupoBaHus OOKCHUTOB.

105. OcHoOBHBIE MUHEpAJIBI 1 OCOOEHHOCTH PACIPOCTPAHEHHUS 0CATOUHBIX

106. >kene3ucThIX TOPOI.

107. OOBsicHUTE pa3HOOOpa3UE TEKCTYP, CTPYKTYP U I[BETA JKEIEZUCTHIX

108. mopon.

109. VYcnoBus hopMUpPOBAHUS OCATOUHBIX KEJIC3HBIX PY/I.

110. B kakux ycnoBusix GOpMHUPYIOTCS OKUCHBIE U OKHCIICHHBIE KEJIe3HbIC
pyabI?

111. JlaiiTe reHeTUYECKYIO KJIacCU(DUKAIIUIO MapTaHIEBbIX MMOPO/I.

112. Ha xakux cTagusix JUTOreHe3a (GOpMUPYIOTCS MapraHIeBbIe PyIbl?

113. Omnumute ycnoBusi GOpMUPOBAHUS K OCOOCHHOCTH CTPOSHUS Pa3IMYHBIX
MapTraHIIeBBIX TTOPOI.

114. Kakue reoXMMHYECKHE YCIOBHUS CIIOCOOCTBYIOT KOHIIEHTpauu gocdopa?

115. TIpuBenute kinaccudukaiuio GochaTHbIX MOPOJ O TE€HETUYECKUM
MIpU3HAKaM.

116. IlpuBeguTe reHETUYECKYIO KJIACCU(PUKALUIO KPEMHUCTBIX TOPOJI.

117. Crpoenue u yciaoBusi GOpMUPOBAHUSI OPTaHOTC€HHBIX KPEMHHUCTBIX MTOPOJI.

118. VYcnoBus hopMHUPOBAHUS XEMOTEHHBIX U KPEMHHCTBIX TIOPO/I.

119. VcnoBus o6pa3oBaHUS XeMOOHOTCHHBIX KPEMHHUCTHIX TTOPOI.

120. Kakue ocamo4abie TOPObI OTHOCITCS K KapOOHATHBIM?

121. TlpuBenute Kiaccu(puKaniO KaApOOHATHBIX MOPOJI IO TEHE3UCY.
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122. OcHOBHBbIE IPU3HAKU U YCIOBHSI 00pa30BaHUS U3BECTHAKOB OOJIOMOYHBIX U
XEMOTCHHBIX.

123. VYcnoBus popMUpoOBaHUSI OMOTEHHBIX U3BECTHSKOB.

124. Kak o0pa3yroTcsi KpUCTAUIMUECKUE U3BECTHIKU?

125. VYcnous o6pa3zoBaHus JOJIOMUTOB OOJIOMOYHBIX, OPTAHOTEHHBIX U
XEMOTCHHBIX.

126. Kak o0Opa3yroTcsi MeTacOMaTHYECKHUE TI0JIOMUTHI?

127. Kaxk dhopmupyrotcst kapOOHATHBIE TOPOABI CMEIIAHHOTO COCTaBa?

128. OnuiuTe OCHOBHBIE (PaKTOPHI 0Opa30BaHUs COJSHBIX TOPO/I.

129. OOBsCHUTE 30HATHHOCTD PACIIPOCTPAHEHUS COJISTHBIX TIOPO/I.

130. Yewm oOBsicHsETCS pa3HOOOpa3re 1BETA COMSTHBIX TTOPOI?

131. CocraB u ycrnoBus 00pa3oBaHUs CyJIb()aTHBIX TOPO/I.

132. CoctaB u ycnoBusi 00pa30BaHUS XJIOPUIHBIX TTOPO/I.

133. JluareHe3 B COISHBIX OTI0KCHUSX.

134. KaxoBa pojb KaTareHeTUYECKUX U METareHeTUYECKUX Mpolieccax B
(dbopMupoBaHuU coJiell Kak (GIoua0ynopos?

Kpurepun ouneHku:

— OIICHKa ‘3a4TE€HO’ CTaBUTCS, €CIU CTYACHT JOCTATOYHO ITOJHO OTBEYAeT Ha
BOIIPOC, Pa3BEPHYTO AaAPTYMEHTUPYET BBIJIBUTAEMbIC TIOJIOKEHUS, MPUBOJIUT
yoenuTeabHbIE  IPUMEPBI, OOHApY)XKMBAaeT  TOCJIEIOBATCIIBHOCTh  aHAJIU3a,
JIEMOHCTPUPYET 3HAHUE CIEHHAJIBHOW JIUTEpaTyphl B paMKax YydeOHOro
METOJNYECKOr0 KOMILIEKCa U JOMOJHUTEIbHBIX HCTOYHUKOB HH(MOPMAIINH;

— OIIGHKa ‘“‘He 3auTeHO CTaBHUTCS, €CJIM OTBET HEJOCTAaTOYHO JIOTHUYECKU
BBICTPOCH, CTYJCHT OOHapyXMBaeT cJIabOCTh B Pa3BEpPHYTOM PaCKpPBITUU
po¢heCCUOHANIBHBIX TTOHSATUM.

5. IlepeyeHb OCHOBHOI U IOMOJIHUTEILHON yUeOHOI JIMTEpaTypHhl,
He00X01UMOi1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)
5.1 OcHoBHasi TuTEpaTypAa.

1. AnannreB B. II., IloranoB A. JI.. OCHOBBI T€OJIOTMHU, MHUHEPAJIOTHU U
nerporpaduu : yaeOHUK IJIs CTYACHTOB By30B / - U31. 2-e, mepepab. u mom. -
M. : Beicmas mxkoua, 2005. - 398 ¢

2. MapakymieB A. A., bo6pos A. B. Metamopduueckast meTpoiorus : yaeOHUK
JUISL CTYJIEHTOB BY30B /Mock. roc. yH-T uM. M. B. Jlomonocosa. 2005. - 256c¢.

3. ®ponor B.T. Jlutonorusa. Ku. 1, 2, 3 — M.: U3n-Bo MI'Y. — 1992, 1993,
1995. - 336 ¢c., 300 c., 352 c.

4. Snackypt O. B. Jlutonorusi: yueOHUK 7151 CTYJIEHTOB BYy30B / M. :
Axanemus, 2008. - 330 c.

5.2. /lonoiHUTEIbHAS
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1. AnekceeB B.II. Jlutomorus. — ExarepunOypr: U3a-so YITY. — 2004, — 253
C.

2. be3ooponoB P.C. Kpatkuit kypc autonoruu. — M.: M3a-so VJIH, 1989. —
313 c.

3. Emenpsnenko I1.®., fxoneBa E.b. Ilerporpadus marmaTtuueckux u
MetaMmopduieckux nopoa. M., Mza-so MI'Y, 1985.

4. Maxuau A.A. CraauaibHbIN aHaINA3 JIMTOreHe3a: Yuel. mocoorne. MUHCK:
bI'Y, 2000

5. Ky3nenos B.I'. Jlutonorust. OcajgouHble TOpHbIE MOPOABI U UX HU3YyUCHHUE:
Y4eOH. mocobue g By3oB. — M.: OOO Henpa-buznecuentp». — 2007. —
511 c.

6. Jloreunenko H.B. Iletporpadus ocamounsix mopoxa. M.: Beicmias mikorna,
1984. 416 c.

7. HpouutskoB b.K., Ky3nernos B. I'. Jlutonorus. M.: Beicmias mkona, 1991.
444 c.

8. ®ponos B.T. Jlutonorus: Yued. [Tocodue. Ku. 1!3. M.: U31-Bo Moc. YH-Ta.
1992-1995.

9. Xomaonos B.H. I'eoxumus ocagounoro nporecca. M.: TEOC. 2006.

10.Amackypt O.B. CraguanbHblii aHanu3 utorenesa: Y4eb. mocodue. M.: 13-
Bo MI'V. 1995.

11. Anackypt O.B. HoBble acniekTsl HccieJ0OBaHUS TPOLIECCOB JIUTOreHe3a //
Bectnuk Mock. YH-Ta. Cep. 4. I'eonorust. 1998. Ne 5. C. 3945

12.Anackypt O.B. JIutorenes B ocaioyHbIX OacceiiHax MUOTECOCUHKINHAICH.
M.: U3x-Bo Mock. YH-Ta. 1989.

HopmaTuBHO-clipaBo4YHAasi JJUTEpPATypa
1) I'eonornyeckwuii ciosapb. M.: Henpa, 1978. T.1, 2
2) TopHast suiknonenus. M.: U3a-Bo «CoBerckas sSHIUKIONEAus», 1991.
T. 1-5.

3) CnpaBounuk mo jutojorun. M.: Heapa, 1983. 509 c.
4) IMetporpaduyeckuii cnoBapb. M.: Henpa, 1981. 496 c.

5.3. llepuoanyeckue u3aaHMsI:

1) Metporpadus: Hayunsii sxypHan PAH. ISSN 0016-853X.

2) U3BecTus BhICIINX YUeOHBIX 3aBe/IeHUM. ['e0orus u pa3Beka: Hay4yHo-
METOAMYECKUH JKypHaAJI MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit
®deneparuu. ISSN 0016-7762.

3) I'eoniorus u reodusuka: Hayunsiid )kypHait CO PAH. ISSN 0016-7886.

4) ®uzuka 3emnu: Hayunsriii s;xypaan PAH. ISSN 0002-3337.

5) Bynkanonorus u ceficmonorus: Hayunsriit xxypuan PAH. ISSN 0203-0306.

7) Hoknanel Akanemun Hayk: Hayunsiii sxypaan PAH (pasgenst: I'eonorusi.
['eodpusuka. ['eoxumust). ISSN 0869-5652.

8) OreuectBeHHas reojorus: HayuHslii )xypHan MuHucTepcTBa IPUPOIHBIX
pecypcoB u 3kosorun Poccuiickoit deneparuu. ISSN 0869-7175.
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9) I'eonorus Hedtu u raza: Hayuno-texuuueckuii )xypHaia MuHucTepcTBa
MIPUPOJIHBIX pecypcoB U kosioruu Poccutiickoit deaeparuu. ISSN 0016-7894.

10) Bectouk MI'Y. Cepus 4: I'eonorus. ISSN 0201-7385.

11) Ycnexu coBpeMEHHOTO €CTECTBO3HAHUS: HAYYHO-TEOPETHUECKU I
xypHais. ISSN 1681-7494.

6. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANUMOHHON CeTH
«AHTEpHET», HEOOXOAMMBIX JIUIAA OCBOEHHUSI TUCIIHTLIHHBI
Ba3bl JaHHBIX, THPOPMAIIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1.http://moodle.kubsu.ru/ cpema MoayapHOrO AUHAMHYECKOIO OOYUYCHHS

KyoI'Y
2.www.eearth.ru
3.www.sciencedirect.com
4.www.geobase.ca
5.www.krelib.com
6.www.elementy.ru/geo/
7.www.geolib.ru
8.www.geozvt.ru
9.www.geol.msu.ru

7. MeToanueckne yKa3aHus il 00y4AIOIIUXCSl M0 OCBOCHUIO JUCHUILIUHBI

Teopernueckue 3HaHHS MO OCHOBHBIM paznenam kypca “Tlerporpadus’
OakasiaBpbl MPUOOPETAIOT HA JICKIUSIX U JJAOOPATOPHBIX 3aHATUSIX, 3aKPEIUIAIOT U
PaCIIMPSIOT BO BPEMsI CAMOCTOSTEIILHON pabOThI

Jlekiuu mno xypey “Ilerporpadus” mpencTaBisitoTCs B BHUIE 0030pOB C
JIEMOHCTpaILUEN Mpe3eHTaINi TT0 OTJEeIbHBIM OCHOBHBIM T€MaM MPOTrPaMMBL.

Jnst yroyOneHus M 3aKpeIuvieHHs TEeOpEeTHMYeCKMX 3HaHWi OakaiaBpam
PEKOMEHYyETCsl BBIIIOJIHEHHUE OINPEACIICHHOIO0 00beMa CaMOCTOSITENbHOU pabOTHI.
OO6mumii 06beM 4acoB, BBIJICJICHHBIX JJII BHEAYAUTOPHBIX 3aHATHM, COCTaBIsIeT 16
4acoB.

Bueaynutopnas pabora mo muctmmuiiae ‘“Ilerporpadwus”™ 3akmtodaercs B
CJIEIYIOLIEM:

—TOBTOPEHUE  JIKIIMOHHOTO  MaTepuaja W mpopaboTka  y4eOHOro
(TeopeTHUecKoro) Marepuana;

— MOJTOTOBKA K JJA0OPATOPHBIM 3aHSATHSIM;

— BBINOJHEHUE WHAUBUIYATIbHBIX 3aJaHuil (MMOATOTOBKA COOOIICHUH,
MpEe3eHTAIU );

— MOJTrOTOBKA K KOHTPOJIUPYEMOI CaMOCTOSATEIbHON paboThI (TeCTa);

— MNOATrOTOBKA K TEKYIIEMY KOHTPOJIIO.
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Jns 3akpermsieHus ~ TEOPETUYECKOro  MaTepuaia W BbIIOJIHEHUSA
KOHTPOJIUPYEMBIX CAMOCTOSATEIbHBIX Pa0OT MO AUCIUIUIMHE BO BHEYUYEOHOE BpeMs
OakajiaBpaMm MPEIOCTaBISECTCS] BO3MOXKHOCTh IMOJb30BaHus Onbimnorekoit KyoIl'V,
OMOTMOTEKON TEO0JOTrHYecKOro (axKynbTeTa, BO3MOXKHOCTSIMU KOMIIBIOTEPHOTO
KJ1acca akyJbTeTa.

BunoMm Tekyiiei 0T4ETHOCTH O KOHTPOJIUPYEMOU CaMOCTOSITEIbHON padoTe
ABJISIIOTCSL  COOECEIOBaHUSI M KOHCYJbTAIlMUM C TMpenojaBarelieM [0 TeMaMm
WHIUBUIYAIbHBIX 3aJaHuil B BHJle TecToB. lcrnosb3oBaHue Takod (HOpMbl
CaMOCTOATEILHON PabOThI pacHIupsieT BO3MOXHOCTH JTOBEICHUS 0 OakaaaBpOB
NPEACTaBICHUST O  TEXHHKE, METOJAUKE U  TEXHOJOTMU  MPOBEACHUS
re0JIOropa3BeI0YHBIX PadoT.

Tembl TecToB o guciuruinHe “IleTporpadus” MpoBOIUTCA MO 3aBEPIICHUIO
TJIABHBIM TEM, MTOCBSAIIEHHBIM MarMaTHYeCKUM, METaMOP(PUIECKUM U 0CaTOTHBIM
nopojam B KOJIMYECTBE I10 IIeCTh BapuaHToB. Hampumep:

Tect 1 -MmarmaTu4eckue mopoabl
1. dynut - 370:

a. s y3uBHBII aHaOT radOPO

0.  ByJKaHHMYECKas MOpOJa C BKPAIUICHUSIMU OJTMBUHA
B. MUHEpaJ IPYIIIIbI OJTUBUHA

T. HHTPY3UBHAS MOPO/JA YJIbTPAOCHOBHOI0 COCTABA

2. B Apkanzace (CIIIA) HaxoasTcst TOpHBIE TOPOIBI MAHTUIMHOTO
IPOUCXOXKICHNUS, COAEPIKAIINE OKTadIpUUECKHe 3epHa rpaduTa, 3aMECTUBILIETO
paHee NpHUCYTCTBOBABILUM 3/1€Ch ajiMa3 — TaK Ha3bIBaeMble KIHPdopautel. OHU
SBJISFOTCSL:

ncesaomopdgozamu

napamopdo3zamu

METaKpUCTaJUIAMU

KCEHOJIUTaMHU

. B kakoif CHHrOHUY He KpHUCTaTU3yeTCs Ha 3emite MuHepai coctaBa SiO;:
TPUKJIUHHOMN

reKCaroHaJbHOU

KyOudeckoun

TPUTOHAJIBHOU

. Uto He sABnseTca pyaoUd MeTaia:

MAarHeTHUT, XPOMUT, KHAHUT

KAJBIUT, (JIOTONNUT, CIIOAYMEH

reMaTuT, cQaepuT, apCeHOMUPUT

TJICHUT, JUMOHMUT, peayibrap

. YKaxxuTe MUHEpas, OTHOCSIIMICS K pPOMOUYECKONW CHHTOHUM:

KHaHUT

aHJATy3UT

ATUPUH

TR LI E R D EOR WIE O

31



r TOMNAa3

6. Cioii BEepXHEW MaHTHH, B KOTOPOM T'€HEPUPYETCsl Marma:
a. nutocdepa

0 acreHoc(epa

B aHJE3UTOBBIN CIION

T. OBEPXHOCTH pazfena Konpana

7. HaiiguTe HECOOTBETCTBHE B OJTHOM U3 TIAp «IPOIYKT U3BEPKEHUS ByJIKAHA —
arperaTHoe COCTOSTHUEY:

naJjsias Tyya - njia3ma

ModeTa- ra3000pa3Hoe

JIaBa — KHJIKOE

ByJIKaHMYeCcKast O0oMOa — TBep0€

. K HecormtacHbIM HHTPY3UBHBIM TeJIaM OTHOCHTCS Mapa:
JalKH, IITOKH

CHUJIBI, JIOTIOJIUTHI

0AaTOJINTHI, JIAKKOJIUTHI

T. (haKoJIUTHI, TAKKOJIUTHI

O 0D w O

9. Kakue 0coOeHHOCTH MPOXOKACHUS YIIPYTUX BOJIH YKa3bIBAIOT HA IpeodiaiaHnue

paciuiaBa B HCCIICAYCMOM YHYACTKC HECAP:

a. He MPOXOJAT MPOA0JIbHbIE BOJHBbI
0. HE NPOXOJAT MONEPEYHBIE BOJHBI

B. BOJIHBI MMOJIAPU3YIOTCS

T. MPOJOJIBHBIE TIEPEXOAT B MTONEPEUHbBIC

10. baToauTel OOBIYHO CIIOKEHBI:

a. pUoJalTaMu 0. rpaHuTaAMU

B. Jynuramu T. He(eTMHOBBIMU CHEHUTAMU

Tect 1. Meramop¢puyeckune mopoabl
1. YKaxute HEBEPHOE YTBEPKICHUE. Y KpauHCKUii, Annanckuid, bantuiickuii
LIUTHI XapaKTEPU3YIOTCS HATUIUEM:
A. I'panynuros
b. 3eneHpIX ciaHueB
B. mopona, oTHOCcsiuxcs K pauusaM riryOMHHOCTH
. mopoj pernoHaibHOro MeTamopduzma
2. MetacomaThdeckuii mporecc:
A. xapakrepusyercsi 00pa30BaHHEM I€OJIOTUYECKUX TN ¢ YETKOW 30HAIBHOCTHIO
b. npu nepexoae oT 30HbI K 30He MOCJIe10BATEIbHO YBEJIUYUBACTCH YUCIO0
MHMHEPAJIOB
B. mpoucxoaut 6e3 usmeHeHuss 00bEMa mopo;y
['. HOCUT pErnoOHaIBHBIN XapaKkTep
3. [Ipu meTamopduzMe MarMaTU4eCKUx NOPOJi BOSHUKAET:
A. mapameTamop(duThI
b. opromeTramopduTsI
4. Tlporeccsl MOpoao00pa30BaHus TP IUArEeHE3E!
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A. llemenTanus 1 paclieMEHTUPOBAHKE

b. CnaBnuBaHue, COKpalieHrue MopoBOro MPOCTPAHCTBA U BbIJIABIIBAHUE

pacTBOpPOB U3 MOP MOPOJ

B. luddepeHumaus XuM.COeTUHEHHUM ¢ cerperaiye B KOHKPEIUsIxX
5. [Iporeccrl mopo000pa3zoBaHus IPU AyTUTEHESE:

A. IlemeHTanus

b. O0pa3oBaHue HOBbBIX MHHEPAJIOB

B. PacTBOpeHune 1 BBIHOC MUHEPAJIOB

5. B dem npuHIMIIMAIRHAS Pa3HUIIA MEXKIY METaMOPGU3MOM U

METacOMaTO30M:

A. Metamopdu3M — 3TO U3MEHEHUE XUM.COCTaBa

b. MeTtacomaTo3 -3T0 npeodpa3oBaHue C U3BMEHEHUEM XHUM.COCTaBa

B. Metamopdusm npoTekaer noj1 BO3A€UCTBUEM THIPOTEPM, @ METACOMATO3 MPU

BO3JICIICTBUM TEMIIEPATyphl U JaBICHUS

I'. Meramop¢pusm - 310 npeodpasoBaHue 6€3 N3MEHEHHUSI XMM.COCTABA
7. Bo 4TO mipeBpaTATCs TIUMHBI IPU TEPMATILHOM METaMOppu3Me:

A. B poroBuk

b. B rueiic

B. B riuMHuCTBIN ciaHen
8. [Touemy rpanuT mnpu GU3NUYECKOM BBIBETPUBAHUH pa3pyliaeTcs ObICTpee

4yeM Mpamop:

A. I'paHuT KpacHblil, a MpaMop OenbIi

b. I'panuT MaccUBHBIN, METKO3EPHUCTBIN, a MPaMOp KPYITHO3EPHUCTHIN

B. I'panuT COCTOUT U3 pa3jIMYHbIX MUHEPAJIOB
9. Ecitm meTamopdudeckas mopoia cjaoKeHa MPEeMMYIIECTBEHHO POTOBOM
0OMaHKOM, OHa OTHOCHTCS K:

A. rHelicam

b. cmanuam

B. ampubomuTam

10. CoctaB Mmetamopdudeckoit mopoasl: 20% - buotut; 30% - Ksapiy;

50% - (ITlmarnokmnaz+KIIII), mopona oTHOCHTCS:

A. K rHeiicamM

b. x cnanmam

B. x xBapuuTam

Tect 1- ocagouHbIe MOPOABI

1. Ha XUMHYECKOE Pa3JI0KEHUE TIOPOJ] 3aMETHOC BIUSHHUE OKA3bIBAIOT

1. opranndeckue KMUCIOThI 3. HEOPraHUYECKUE KUCIOTHI

2. a30T 4. Bogopon

2. DHEPruyHbIM pacCTBOPUTEIIEM MHOTHX TNPHPOAHBIX MHUHEPAIbHBIX U
OpTraHUYECKUX COCTMHEHUM SIBJISICTCS

1. cBOOOIHBIN KUCIOPO 3. Boaa

2. YIJIEKUCIIBIN Ta3 4. HEOpraHUYECKUE KUCIOThI

3. Peakuuto cpejipl BRIpAKAIOT COICPIKaHHUEM HOHOB
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1. kucnopona 3. a3ota

2. yriepoja 4. Bogopoaa

4. C MOBBIIICHHEM TeMIepaTypbl W TOHWKEHUEM JaBJICHUS PaCTBOPHUMOCTH
KHCIJIOPOJia B BOJIC

1. yBeqmunBaercs 3. ocTaeTcsi 6€3 U3BMEHEHUS

2. yMEHbIIIaeTCs 4. mpekparaercs

5. B Bozie, cBOOOIHBIN KUCTIOPO/T

1. okuCHsieT MUHEpaTbHbIE COEAUHEHUSI 3. PACTBOPSIET CUIIMKATHI

2. BOCCTAHABJIMBAET OKMCJIbI KeJjie3a 4. OKUCHSIET OPTAaHUKY

6. Kakoii BeT mopo/1 SIBJISIETCS TPU3HAKOM OKUCIUTENBHBIX YCIOBUM CPEIbI
1. yepHbIit 3. 3eNeHBIN

2. cepbld 4. Oypwlit

7. 'yMUHOBBIE KHCJIOTHI 00pa3yroTCs

1. B TaybIX Bogax 3. B 0oJ10TaX

2. B TEpMaJIbHBIX HCTOYHUKAX 4. B atMoc(hepHBIX OcaaKax

8. OcaouHbIil MaTepuai U3 Hellp 3€MJIM TIOCTYIIAET B

1. razoo6pa3Hoii ¢a3ze 3. TBepaoi (pase

2. KOJUTOuJaIbHOM hopme 4. xuakon gase

9. Cpenu ByJIKaHMYECKUX Ta30B, BBIICISIIOIIMXCSA B OTPOMHBIX KOJIMYECTBAX IMPHU
U3BEP)KEHUU MPeo0IaaatoT

1. HO 3. N

2. S0, 4. HCI

10. Kocmuueckoe npoCTpaHCTBO IMOCTABISET HA 3€EMJII0 OCAI0YHBIA MaTepuai B
BUJIE METEOPUTOB, METCOPUTHON M KOCMHUYECKOM MbLIU. [Io cocTaBy MeTeopuThI
pa3aensoTCs Ha

1. )xenme3ucteie 3. XOHAPHUTHI

2. HUKEJIUCThIC 4. TEKTUTBI

11. MakcuMainbHbIA pa3Mep YacTHI] IECKa, IEPEHOCUMBIX BETPOM, HE NMPEBBIIIACT
1. ~ 10mm 3. ~30mMm

2.~ 20mMm 4. ~ 50mm

12. PaccTostHus, Ha KOTOpBIE MEPEMENIACTCS OCATOUYHbIA MaTepHUall, ONIPEAEIISIETCS
1. pazamepamm yacTuiy 3. IOCTOSIHCTBOM CKOPOCTH

2. mopbIBaMH BETpa 4. HampaBJIEHUEM BO3/YIIHOTO MOTOKA

13. B coBpemeHHyro 3moxy, Onarojgaps OuoreHHou auddepeHImanum, MOryT
BBITIJIaTh B 0CAJI0K

1. kpemHe3eM 3. docdarsr

2. xKene3o 4. conu

14. IIpn MOPCKOM I'yMUJHOM JIUTOTE€HE3E B OCAIOK BBINAJAIOT OKHUCIIBI
1. Ca 3. Fe

2. Al 4. Mn

WroroBeiii koHTposib N0 Auciuiuinde “Ilerporpadusa” ocyuiecTBisieTcs: B
BHJIE 3a4ETa.
3aueT SABJISETCS 3AKIIOYUTENBHBIM O3TaloM Ipolecca (HopMHpOBaHUS
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KOMITETCHIIUN CTYACHTA MPU U3YYEHUU JUCITUTUTHHBI WU €€ YaCTH U UMEET IIEJTBIO
NIPOBEPKY M OIICHKY 3HAHWUH CTYIEHTOB IO TCOPUH U MPUMEHEHUIO TOTYyYEHHBIX
3HAHWM, yMEHUW ¥ HAaBBIKOB TMPU PEIMICHUA NPAKTUYCCKUX 3a7ad. 3ader
NPOBOAMUTCA IO pAaCIHUCaHUI0, CHOPMHUPOBAHHOMY YyUEOHBIM OTICIOM |
YTBEPKICHHOMY MPOPEKTOPOM TI0 y4eOHO# paboTe, B CPOKH, MPETYCMOTPECHHBIS
KaJICHIapHBIM rpaduKoM yueOHOro mporecca. Pacricanue 3a4eToB JOBOAUTCS JI0
CBEJICHHS CTYJCHTOB HE MEHEE YeM 3a JIB€ HEJENU JI0 Haudaja 3a4eTHON HeAelu.
3adeT MpUHUMAETCS IPENoJaBaTeNsIMU, BEYIIIUMH JIEKIIMOHHbIE 3aHATHS.

B ocBoeHnn AMCHUIUIMHBI WHBATUIAAMU W JIMIAMH C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMHU 3I0POBbsI OOJIBIIIOE 3HAYCHHE UMEET WHIUBUAYyaTbHAs ydeOHas
paboTa (KOHCYJIbTAI[UN) — JOMOJHUTEIBHOE Pa3bsiCHEHUE YUeOHOr0 MaTepuania.

NunuBuyaibHble  KOHCYJbTAllUM 1O TMPEAMETY SBIAIOTCS  BaXKHBIM
(bakTOpoM, CIOCOOCTBYIONIUM HWHAMBUAyATH3allMA OOYYCHUS M YCTAaHOBIICHHUIO
BOCITUTATEIHLHOTO KOHTAKTa MEXK/y TPErojjaBaTesieM U 00yJaronuMcs HHBAIUI0M
WJIH JIATIOM C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 37TOPOBBSI.

8. IlepeyeHb HH(POPMATMOHHBIX TEXHOJIOTHI, HCMOJb3yeMbIX NPH
OCYILIEeCTBJICHHMH 00pa30BaTeJIbHOIO0 IPoLecca 0 TUCHMILTHHE.
Hcnonb30BaHWE BIEKTPOHHBIX MPE3CHTALUW IPU MPOBEACHUHU 3aHATUH
JICKIIMOHHOTO THUIMA U JIA0OPaTOPHBIX padoT.

8.1. Ilepeyenb HEOOXOAUMOTO IPOTPAMMHOI0O 00eCIIeYeHUs
IIpu ocBoenun kypca “Ilerporpadus” HUCHONB3YIOTCS JULEH3UOHHbBIE
mporpaMmbl  OOIIET0 Ha3HaueHus, Takue kak Microsoft Windows 7, maker
Microsoft Officce Professional (Word, Excel, PowerPoint, Access), mporpaMMsI
nemoHcTparu Buaeo MmatepuanoB (Windows Media Player), mporpammsr st
JEMOHCTpaIMK U co3aanus npe3enTamnuii (Microsoft Power Point).

8.2. [lepevyenb He0OX0AUMBIX HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM
1. DnexktponHass  OuOnmoTewyHass  cucTeMa  u3jaareinbcTBa  “JlaHp”
(www.e.lanbook.com)
2. DnexTpoHHash OmMONMOTEYHas cucTeMa ‘“YHHBEpCHTETCKas buOmmoreka
onyaiie” (Www.biblioclub.ru)

3. DnexTpoHHas OoubMoTeuHast cucTeMa “ZNANIUM.COM”
(Www.znanium.com)
4. DnexTpoHHas OuomoTeyHas cucTremMa eLIBRARY.RU

(http://www.elibrary.ru)
5. Science Direct (Elsevir) (www.sciencedirect.com)
6. Scopus (Www.scopus.com)
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7. Enunas WHTEPHET- oubnmoTeka JIeKIUH “JIektropuym”
(www.lektorium.tv)

9 MarepuajbHO-TeXHUYECKAS 0a3a, Heo0XoauMas IS

OCYIIECTBJICHUA 06p330BaTeJIBHOI‘O npouaecca mo JTMCumIlJinge.

MaTCpHaHBHO-T€XHI/I‘{eCKOG oOecreucHue

Bug pabor
TUCITUTUTHHBI (MOJTYJIS) U OCHAIIIEHHOCTh

Aynutopusi s NPOBEACHUS 3aHATUM JIEKIMOHHOIO THIIA,
OCHAILIEHHAs] IPE3EHTALMOHHON TEXHUKOM (IPOEKTOp, dKpaH,
HOYTOYK) U COOTBETCTBYIOIIMM IIPOrPAMMHBIM O00ECIICUEHHEM
(mMIIeH3MOHHBIC MPOrpaMMbl OOIIEr0 Ha3HAYCHUS, TaKHe Kak
Microsoft Windows 7, maker Microsoft Officce Professional
TaIia (Word,  Excel,  PowerPoint, ~ Access),  mporpammsi
nemoHctpanuu Buaeo marepuanos (Windows Media Player),
MporpamMMbl  JIIsl  JIEMOHCTPAIIMM M CO3JaHHS TPe3eHTAIUN
(Microsoft Power Point)

3aHaTus JIEKIIUOHHOT'O

Aynutopus IS TpOBEIEHUS JIA0OPATOPHBIX  3aHSATHH,
JlaGopaTopHbIe 3aHATHS OCHAIIIEHHAs] TPE3EHTAMOHHON TEeXHUKOW (IMPOEKTOP, IKPaH,
HOYTOYK) ¥ COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00eCTICYCHUEM

Texkymuii KOHTPOIJIb,

AyauTopus JUisl IpOBEAEHUS TEKYIIETO KOHTPOJIS,
MIPOMEKYTOYHAS b

AyAUTOPUA UL ITPOBCACHU A IIPOMCEIKYTOUYHOU aTTECCTAllUN
aTTeCcTalus

Aynutopust Ui CaMOCTOSITENIbBHOM  pabOThl  CTYIEHTOB,
OCHAILIEHHAas! KOMIIBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO
noAkItoueHuss kK cetu “‘MHTEpHET”, ¢ COOTBETCTBYIOIIUM
IpPOrpaMMHBIM 00€CIeYeHHEeM, C MPOrpaMMON 3KpaHHOTO
yBEJIMUEHUS M OOECHEYEHHBbI JOCTYIOM B 3JEKTPOHHYIO
MH(OPMALMOHHO-00pa30BaTENbHYIO CpEely YHUBEPCUTETA

CamocrosrenbHas pabora

9.1. TexHu4YeCKHe U JJIEKTPOHHbIE CPEICTBA 00y4YeHH S

1. TIpoexTop (1151 TEKIMOHHBIX 3aHATUN U TaOOPATOPHBIX PadoT).
2. llepudepuiinoe obopyaoBaHue (CKaHEpbl, IPUHTEPHI, MIOTTEPHI).

9.2. CienuaJn3upoOBaHHbIE AYAUTOPUHN, KAOMHETHI, JJA00paTOPHH

1. JlexuuoHHasi ayauTopusi, 000OpyJAOBaHHAsI MPOEKTOPOM U IKPAHOM IS
MIPOBEJICHUS JICKIIUWA B BUEC MPE3CHTALUN.

2. Ayautopusi I TpOBeACHUSI JIaOOpaTOpHBIX paldoT, 00OpyTOBaHHAS
MPOEKTOPOM, HHTEPAKTUBHON JOCKOH, CEThIO KOMIIBIOTEPOB (KOMIIBIOTEPHBIN
KJIaCC), UMEIOIIUX JOCTYIl B HHTEPHET.

36



http://www.lektorium.tv/

PELLEH3USI

Ha pabouyo nporpammy no JUCLIUTUIMHE
«llerporpadus» Koa AUCLUMIUTHHBI 110 y4eOHOMY IlJIaHy:
b1.5.13.2

Hucuunnuna «llerporpadusi» BBeaeHa B ydyeOGHBIM IIaH MOArOTOBKH

OakanaBpoB B cOOTBeTCTBHH ¢ HanpasieHueM 05.03.01 «["eonorusy.
[lo cBoeii cTpykType M comepxkanuio mporpamMma AuCUMIUIMHBL «[letporpadusy»
coorBeTcTBYeT MDesepanbHOMY rocy1apcTBEHHOMY 00pa30BaTelbHOMY CTaHAAPTy
Bbiciiero oopasosanus (PI'OC BITO) no nanpasnenunio Gakanaspuara 05.03.01 —
['eonorusi, yTBEpXKIEHHOro NpPUKA30M MHHHCTEPCTBA O0Opa3oBaHMs M HAayKH
Poccuiickoii ®enepamuu ot 07.08.2014 r., Ne 954,

WMsyvaemas jgucuunimua  «[lerporpadus» omupaercss Ha  YCBOGHMH
CTYJ€HTAMU HAy4YHBIX OCHOB IETPOrpa(puuecKuX UCCIIeN0BaHMUIL, C TIPUMEHEHHEM
pas3JInYHBIX METO/IOB IIPU U3YYEHHH FOPHBIX MOPOJ, pa3Horo cocrasa. [TonuManue
FOPHBIX MMOPOJ, X COCTaBa, CTPOEHUSI M CBOMCTB, (PU3UKO-XHMHYECKHX YCIOBHI
(opmupoBaHus HeoOXoauMoO BceM Haykam o 3emsie. [Ipu pelieHMH BOMPOCOB
MPOUCXOXKAEHUSI TOpoJ  OOonblIOe 3HAYEHHE MMEIOT 9SKCIepUMEHTabHbIe
UCCJIC/IOBAHUS, MOJIJIMPYIOIIME  Tpolecchl  o0pa3oBaHMs  MarMaTHYeCKUX
MHHEpaJioB M MX accoluanui. (MpU W3y4eHUH Ta30BO-)KHIKUX BKJIIOYEHUIH B
MuHepanax, omnpeneneHud P-T napamerpoB o0pa3oBaHusi MOpoJ, H30TOMHBIX
MCCIIe/IOBAHMSAX H JIP.) U MOcsIeytoliee 00pa3oBaHUe MOPO/I.

Pabouas nporpamma BKIrO4aeT:

- LIeJIM W 3a/1a4M AUCUMUIUIMHBI,

- TpeOOBaHMsI K YPOBHIO O(OPMIICHHS COAEPKAHHUS JUCLMILUIMHBI, 06BEM
JIMCLMIUIMHBI U BUJbI yueOHOH paboThl;

- TEMAaTHYECKHH TJIaH ¥ COJiep)KaHKe pa3/iesioB JUCLHUILIHHBI;

- y4eOHO-MeTOoaMUeCcKOe —ofecriedeHHe JAWCLMIUIMHBI, MAaTepHalibHO-
TEXHUYECKOe obecreyeHue JUCLMUIUIMHBI, PEKOMEHJYeMBbIi IepeyeHb TeM
NpaKTHYECKUX 3a1aHHii;

- OLIEHOYHBIE CPEJICTBA JUIsi KOHTPOJISI U aTTeCTaLlUH.

B nporpamme umeercst oOmIMpHBIH OJIOK OLIEHOYHBIX CPEICTB TEKYILEro
KOHTpPOJIsl yCII€BAEMOCTH M IPOMEXKYTOUHOW aTTeCTallMH, JJIsl OLEHKH KavyecTBa
MOATOTOBKH M OCBOEHHS KOMIIETEHIIMU CTYEHTaMH.

Pabouass nporpamma aucummiubel «llerporpadusi» pekomeHayeTcs K
BHEJIPEHHUIO B y4eOHbIH nporecc.

[aiinyx  Buxrop BnaguMupoBuu, [JOKT. reos.-MHH.HayK,
3amecTuTelNb reHepaibHoro agupekropa no PI' u ['PP OO0 «HK
cHedtb» - HTL]»
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PELLEH3U S

Ha pabouyio nporpammy no JUCLUILITHHE

«ITerporpadus» kox AMCHHUIUTMHBI 110 y4eOHOMY maHy:
b1.b.13.2

Hucuunnuna «Iletporpadus» BBeaeHa B YyYeOHbIM TIUIaH MOArOTOBKH

baka/laBpoB B COOTBETCTBUH ¢ Hanpasiernem 05.03.01« eonorusy.
[To cBoeit cTpykType M comepkanuio mporpamMma AMCUMILTHHDI «Ilerporpadusi»
CooTBeTCTBYeT PesiepanbHOMY rocy1apCTBEHHOMY 00pa3oBaTebHOMY CTaHIapTy
BbICIIero obpasosanus (PI'OC BIIO) no HanpasieHuio OakanaBpuara 05.03.01-
['eosniorus, yrBepxkaeHHOro mnpuKazom MHHHCTEpCTBA 00Opa3oOBaHHs W HAayKH
Poccuiickoit ®enepaunn or 07.08.2014 r., Ne 954,

Msyusaemas  nucumnimna  «llerporpadmsi» OMUpaeTCss Ha  YCBOEHWH
CTYACHTAMH Hay4HbIX OCHOB MeTpPOrpaduyecKux MccieJoBaHuil, ¢ MPUMEHeHHeM
PasIMiHbIX METO/IOB IPH M3YyUYEHHUH FOPHBIX MOPOJ, pa3HOro coctasa. [loHrMaHue
FOPHBIX TIOPOJ, MX COCTaBa, CTPOCHHSI U CBOHCTB, (PU3UKO-XUMHUYECKHX YCIOBHIA
(opMHpoBaHHs HEOOXOAMMO BceM Haykam o 3emie. [Ipu pemennn Bompocos
MIPOMCXOKACHHUS  MOPOJ  OOJIBIIOE 3HAYEHHE HMEIOT JKCTePHMEHTANbHbIE
MCCIICIOBAHMS,  MOJC/IMPYIOLIME  Mpouecchl  00pa3oBaHUs  MarMaTHYeCKHUX
MHHEPAJIOB M WX acCOUMaLHWi. (IpH HM3yYEeHHM Tra30BO-)KHAKHUX BKJIIOYEHHH B
MUHEpaax, onpeneinennn P-T napameTpoB o6pasoBaHusi MOPOI, H30TOMHBIX
MCCIICZI0BAHMAX U JIP.) U TOC/Ieytolee 00pa3oBaHKe MOpoL.

IIporpamma coneput Bee HeoGXxoaMMBIE pasaesbl, COCTABICHA HA BHICOKOM
Hay4HO-METOMYECKOM YPOBHE M COOTBETCTBYET COBPEMEHHBIM TpeGOBaHHS.
YueOHo-MeTofMYeckoe M MHOPMALMOHHOE  obecreueHHe  IHCLMIIHHBI
YUUTBIBACT BCE OCHOBHBIE COBPEMEHHbIE HAy4Hble M HAyYHO-METOAMYECKHE
Pa3pabOTKM 3TOrO HANpaBIEHHS TeONOTHH, COAEPIKHT CHUCOK OCHOBHOH M
AOMOJIHATEILHOH  JINTEPAaTypbl, HCIMOJIb30BAHME KOTOPOH JacT BO3MOMKHOCTD
paclMpuTh 00pa3oBaTesbHbI Mpolece.

B nporpamme nmeercs o6umpHbIi 610K OLEHOYHBIX CPEJCTB TEKYLIEro
KOHTPOJIsl yClI€BAEMOCTH W MPOMEKYTOYHOU ATTECTALMU, JUIS OLIEHKH KauecTBa
MIOATOTOBKH M OCBOCHHSI KOMITETEHLIUH CTYIEHTAMM.

PaGouass nporpamma aucuurinHbI «Ilerporpadus» pekomenayercs K
BHEJIPEHUIO B yueOHbIH mpoiiecc.

3axapqex-n<o EBrenus I/IBaHOBHa, KaH/1.TeX.HayK 3aBeJyrolas
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