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1. HEJIN 1 3AJAYN U3YUYEHUSA JUCHUIIJIMHBI

1.1. Hesab u3y4yeHus: AU CHUTLTHHBI

Heabro m3ydenuss nucuuiuinabl “Ilerporpadusa® sBisercss moAroToBKa
CTYJICHTOB K CAMOCTOSITEJIbHOMY BBIMIOJHEHUIO NETPOrpaPUUIECKUX UCCIEAOBAHUM
C NMPUMEHEHHEM pa3JIMYHBIX TE€O0JOTMYECKUX MeToN0B. llomydenue cryaeHTamu
HEOOXOMMBIX HaBBIKOB JJISl UCCIIEIOBAHUS TOPHBIX TIOPOJI U MUHEpasoB. MeTo b1
neTporpapuyecKux UCCleOBaHUMN OAPA3/ICTICHBI:

1)  TreosorHyYecKoe U3ydyeHHe TOPHBIX OPOJI B MOJIEBBIX YCIOBUSIX;

2)  nabopaTOpHOE M3yYCHHE TOPHBIX TOPOJI;

3)  9KCIEePUMEHTAILHOE U3yYEHUE TOPHBIX MOPO/I;

4)  Teoperudeckoe 000OIICHHE.

B pesynbrare KOMILIEKCA TEOPETHUUECKUX M NPAKTUYECKUX 3aHATHI Y
CTyAE€HTa (OPMHUPYETCSI CBA3HOE KOHIENTYyalIbHOE IMPEICTABICHUE O MPOBEICHUU
neTporpapuyecKux UCClIeJOBaHUN TOPHBIX TOPOJ.

1.2. 3agaum u3y4eHus: AU CHUTIIHAHBI

3amauM U3y4YEHHS JUCIUIUIMHBI 3aKIIOYalOTCS B YCBOCHHUM CTYACHTAMU
Hay4YHBIX OCHOB METporpauuecKux UCCICAOBAHUN, C TPUMEHEHHEM Pa3IUYHBIX
METOJIOB IIPU U3YyUYEHUHU F'OPHBIX MOPOJI, PA3HOTO COCTABA:

— chopmupoBath y CTYACHTOB NMOHMMAaHHUE TOPHBIX MOPOJ, MX COCTaBa,
CTPOCHHUSI U CBOWCTB, (DU3UKO-XUMHYECKUX YCIOBUM (HOPMUPOBAHUSI TOPO/I,
KOTOpO€ HE0OX0IUMO BCEM HayKaM O 3eMIIe.

— MOpUOOpPETEHUE CTYJCHTAMH HAaBBIKOB MPOBOJUTH JKCIIEPUMEHTAIbHBIC
UCCJIEIOBAHUSI TOPHBIX TMOPOJ, MOJCIUPYIONIHME TPOIECChl MX OOpa3oBaHUS U
MOCJIETYIOIIUX MPe0Opa30BaHUl B JINTOTCHE3E.

O6bexkTamu NMpoheCCUOHABHON JESATEILHOCTH BBIMTYCKHUKOB, OCBOUBIIHX
nporpammy OakanaBpuarta, SIBISIIOTCS TOPHbBIE MOPOABbI U I€OJIOTMYECKUE Tea B
3eMHOM KOpe, TOPHBIC BEIPAOOTKH.

1.3. MecTO IMCHUILTAHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl

Hucrunmaa  “Tletporpadus™ BBemeHa B ydeOHBIE IUIAHBI TOJATOTOBKH
OakanaBpoB mno HampaiaeHuto noarotoBku 05.03.01 “T'eomoruss” (mpoduib
“I"eonorust ¥ reoXuMus roprouux uckonaeMoix’’) corinacHo ®I'OC BO, 6moka b1,



6azoBas vacth (b1.b), mamexc mucnmmmmabl corinacHo ®I'OC — b1.5.13.02
YUTAETCS] B YETBEPTOM CEMECTPE.

[IpeamecTByromue cMexHble nucnuiuinHabl kioB b1.b (6azoBas yacts) u
b1.B (BapuaTuBHasg 4acTh) JIOTUYECKU U COJEPKATEIbHO B3aUMOCBSI3aHHBIE C
n3ydyennem gnaHHod guctuiuimHel: b1.5.09 “O6mas reonorus”, b1.b.11.05
“Jluronorus”, b1.b.13.03 “Teoxumus”, b1.5.12.01. “T'eodpusuka”, b1.5.14.01
“I'uporeonorus, TH>XKEHEpHas reoJIOTHsl U T€OKPUOJIOTHS .

[Tocnenyronme AUCHUILIMHBI, JUIsI KOTOPBIX JaHHAs JUCIUIUIMHA SIBIISAETCS
MIPEIIECTBYIONICH, B COOTBETCTBHH ¢ yueOHbIM Iu1anoM: b1.B./IB.08.01 “Metoasl
MOMCKOB MecTopoxaeHuid Hedtn u raza”; b1.B.06 “Teonoro-reodusnueckue
METOJbl  HWCCJIENOBaHUS  MpPOAYKTUBHbIX  oTinoxkenui”,  B1.B./IB.04.01
“Cl10)KHOPKpaHUPOBaHHBIC JIOBYIIKM HepTu W raza”; bl1.B.14 “I'eoxumuueckue
METO/IbI TOMCKOB HE(PTH U ra3a’.

JlucruminHa npeaycMOTpeHa OCHOBHOW 00pa3oBaTeNIbHONW MPOrpamMMoit
(OOII) KyoI'Y B 00béme 2 3aueTHbIX eauHul (72 yaca, ayJUTOPHbBIC 3AHITHSI —
58,2 wacoB, KCP — 2, camocrostenpHas pabora — 13,8 4acoB, HUTOTOBBIU
KOHTPOJIb — 3a4eT).

1.4 Ilepeyenb MIIAHUPYEMBIX Pe3yabTATOB 00YYeHHS 110 JUCHMIIUHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yIbTaTaMH 0CBOCHHMS 00pa30BaTeIbHOM
NPOrpaMMel

B pesynbrare usyuenus s aucummuinabl “Tlerporpadwus™ HampaBieH Ha
dhopMUpOBaHUE DJEMEHTOB CIEAYIOMUX KOMIETEHIIMH B cooTBEeTCTBUU ¢ PI'OC
BIIO no nanpasnenuto 05.03.01 I'eonorwus:

[Ipouiecc u3ydyeHUs JAHHOM IUCHUIUIMHBI HAmpaBieH Ha (opMupoBaHHE
CHEAYIOIINX KOMIIETEHIIUH.

— OIIK-2 — BnajneHue MNPEACTAaBICHUSMU O COBPEMEHHON Hay4dyHOU
KapTUHE MHpa HAa OCHOBE 3HAHWW OCHOBHBIX MOJOXXEHUU (rsiocoduu, 6a30BBIX
3aKOHOB U METOJOB €CTECTBEHHBIX HAYK;

— TIK-5 — roToBHOCTHh K paboTe€ HAa COBPEMEHHBIX [MOJIEBBIX U
7a00paTOPHBIX T'EOJIOTHYECKUX, TIeOPU3NYECKHX, TICOXMMHUYECKUX Mpudopax,
YCTaHOBKax M 000OpYIOBaHHH.

Nzyuenune nucuurmuusl “[lerporpadus” HanmpasieHo Ha (GopMupoBaHHe y
oOyuaronuxcs obmenpodeccuonanbibix (OIIK) m mpodeccuonanbubix  (I11K)
KOMITIETEHLIUM, YTO OTpaxkeHo B Tabmuue 1.



Tabmauna 1.

=
= .
No = | Conepxanne B pesynbrare nzyueHus: yueOHON AUCHUIIIMHBI 00y4YaIOLTHECs TOJKHBI
o ¥ | koMnereHuuu
IL.II. 2 0 ..
& E | (mm e€ yactu)
= = 3HATh YMETb BJIQ/IETh
o
(SR
MOCTPOCHUSIMH
YMETh IPUMEHSTDH JaHHbIC
rpauKoB u
BJIaJICHUEM neTporpaduyeckux .
. 3aBUCHUMOCTEH 1O
MPEJCTABICHUSAMH O | TUAreHETUYECKYIO UCCIICIOBAaHUI IO
. pe3yiabTatamMm
COBPEMEHHOM nuddepeHnram 000CHOBaHHIO
. 1ab0pPaTOPHBIX
HAy4YHOH KapTHHE XUMHAYECKUX ¢dbopmupoBaHus
. neTporpaduyecKux
MHUpa Ha OCHOBE COeIMHEHUH B KOJIJICKTOPOB U N
. UCCIJIETOBAHUIHA.
1 |OIIK-2 |3HaHui OCHOBHBIX | MOPOAAX; ITOKPBILIIEK,
. MOCTPOCHHUS ~ CXEM
MOJIOXKEHU ycloBuUsl 00pa3oBaHUs | MPOBOJIUTH
pacripocTpaHeHUs
¢bunocodpumn, 1 3aKOHOMEPHOCTH nerporpaduyeckue
JUTOTHIIOB u
0a30BBIX 3aKOHOB U | pa3MELICHUS KOPPETsIIIH
MUHEPATBHBIX
METOIOB MOJIE3HBIX UCKOMAEMBIX | T€OJIOTHUECKUX Pa3pe3oB .
accormanui o
€CTECTBEHHBIX HayK He(Te-Ta30BbIX PETHOHOB TEDDHTODMI
¥ MECTHBIX TEPPUTOPHUH. PPHATOP
W3yUYCHHS,
- TOTOBHOCTBIO K
HaBbIKAMU u
pabote Ha UCIIOJIb30BATh
MeToAaMHu padoThl Ha
COBpPEMEHHBIX COBpEMEHHBIE METO/Ibl | reopusnveckre MPUOOPHI
reopu3MIECKUX
MIOJIEBBIX U [T€OJIOTUIECKUX u  oOopynoBaHus IS HOHBODAX "
1abopaTOPHBIX TIOJIEBBIX Y| TEONIOTUYECKUX pHHop
. o0OpylOBaHUU  TpHU
2 [1IK-5 | reomoruueckux, 1a00paTOPHBIX MCCIE/IOBARMH B MOJCBBIX | =
reo(U3N4ecKuX, WCCIIEIOBAaHUI TOPHBIX | U nabopaTopHbBIX
MPAKTUYECKHX U
TE€OXUMUYIECKUX MOpoJl W TEOJIOTO-| YCIOBHSIX.
1a00paTOPHBIX
npudopax, CbEMOYHBIX padoT
HCCIIEIOBAaHMSIX
yCTaHOBKax "
TOPHBIX TIOPOJI.
000pyIOBaHUU

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1. Pacnipenesienne TPyA0EMKOCTH TUCHUNJIMHBI 10 BUAaM padoT

O6mrast  TpynOEMKOCTh

JTACHUTUIAHBI

“Ilerporpadus”

cocTaBiger 2

3aueTHbIX eauHuI] (72 "aca), uX pacrpeesieHne o BUaM padoT MPEACTaBICHO B

tabnurie 2.




Tabauna 2.

CemecTpsl
Bun yaeOHO# paboThI Beero (gachr)
qaCcoB
4

KonrTakTHas pabora, B TOM 4YHcJI€:
AyauTopHbIe 3aHATHS (BCEro): 56/30 56/30
3aHATHUS JICKIIAOHHOTO THIIA 28/10 | 28/10
JlaGopaTopHbIC 3aHATHS 28/20 | 28/20
3aHATHSI CEMUHAPCKOT0 TUIA (CEMUHAPBI, B B
NPAaKTUYCCKHUE 3aHSATHSI)
Nuas koHTaKkTHas padora:
KoHnTtpoib camocTositenbHOM padoTsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHasE padoTa, B TOM YHUCJIE: 13,8 13,8
Kypcosas paboma — —
Ilpopabomka yuebnoeo (meopemuueckozo) mamepuana 2 2
Buvinonanenue unousuoyanvrvix 3a0anuii (n0020mosKa 9 2
coobwenull, npezenmayuii)
Jlabopamopmwvie pabomol 7 7
[ToaroroBka K TEKyIeMy KOHTPOJIIO 2,8 2.8
KoHnTtpoJs:
IToaroToBka K 3K3aMeHy
O0mas qac. 72 72 - | -
TPYAOEMKOCTb B TOM 4YHUCJIE 58,2 58,2

KOHTaKTHas padora

3a4. e 2 2

2.2. CTPyKTYypa TUCHHMILIHHBI

Pacnipenenenne BuaoB yueOHOI paOOTBl M UX TPYAOEMKOCTH IO paszaesiaM

(temam) nucuurunsl “Tlerporpadus’™ npeacraBiaeHsl B Ta0auIe 3.

Tabmuma 3.
KonnuecTBo vyacos
Ne HaumeHnoBanue ayAuTOpHAas BHEAYAUTOPHAs
paszena pa3zesoB (Tem) BCETO paboTta pabota
J | KCP | JIP CP
2 3 4 5 6 7
[Tpeamer nerporpadus 8 2 2 1




2 Marma u KpUCTAJUTU3ALMS 9 5 2 2
MarMaTHYECKUX PaCIlIaBOB
3 MeTtamopdudeckre mopobl. 17 2 2 2
I'naBHbIE baxTopsl
4 MeTamophuzMa 19 4 4 1
5 JlnHaMoTepMalIbHBIN 14 4 4 18
MeTaMopPu3M ’
Crynenu u PAIBI
6 JTUHAMOTEPMAIBHOTO 5 2 2 1
MeTamophuzmMa
7 OO6pa3oBaHus 0CaTOYHBIX TOPOJ 10 2 2 2
8 O0610MOYHBIE TTOPO/IBI 26 2 2 1
9 ByiikaHOreHHO-0CaO4YHbIE 5 2 1
TIOPO/IBL.
10 XUMHYECKHE W  OpraHOr€HHBIC 5 2 1
TIOPO/IBI
Hmoeo: 71,8 28 28 13,8
UKP 0,2
Bcezo: 72
2.3. Coanep:xkanue pa3jaesioB (TeM) AMCHUIIIAHBI
[IpuHIIUTT TOCTpOEHUS NPOrPaMMbl — MOAYJIBHBIM, Oa3UpyIOMUNACI Ha

BBIJICJICHUN KPYMHBIX Pa3/iesioB MPOrpaMMbl — MOJTYJIEH, UMEIOIIUX BHYTPEHHIOIO
B3aMMOCBSI3b M HaNpPaBJICHHBIX Ha JIOCTW)KEHHE OCHOBHOW IIEJIM MpEenojaBaHus
JUCHUIUIMHBL. B COOTBETCTBUM C MPUHIMIIOM MOCTPOCHHS MPOrpaMMbl U LEJISIMU
npenojaBanus auctuiuinabl  Kypc “Ilerporpadus” coxepxkutr 10 wmomynei,

OXBAaTHIBAIOIINX OCHOBHBIE Pa3/eIbl (TEMBI).
Conepxanue pasiesioB (TeM) TUCUUILUIMHBI IPUBEACHO B Tabsuile 4.

TaOnuma 4.
dopma
HaumeHnoBanue
No Conepxxanue pazzaena TEKYIIETO
paznena
KOHTPOJIS
1 2 3 4




[Ipenmer
nerporpadus

I'opHble TOPOABI  CIIOKEHBI MHUHEPAIbHBIMU  arperaramu
ONpEACIEHHOT0 XMMHUYECKOIO COCTaBa U CTPYKTYpHO-
TEKCTYPHbIX OcoOeHHOocTel. /I MONHOM XapaKTepUCTUKU
TOPHOW TOPOJABI HEOOXOAMMO H3Y4YUTh €€ BEIICCTBEHHBII
cocTaB (XMMHU3M M MMHEpAJbHBIA COCTaB) TEKCTYpy U
CTPYKTYpPY M ZIp. 0COO€HHOCTH. Takoe M3yuyeHue IpOBOAUTCA
JUIsL  ONPEIEJICHNs 3aKOHOMEPHOCTEH BO3HUKHOBEHUS W
JlaJbHENIIEH 9BOIIOLUN I'OPHBIX ITOPOA. Bce ropHsie mopoasl B
COOTBETCTBUM C YCIOBUSIMM MX OOpa3oBaHUS JAeATCA Ha
YeThlpe  TEHETUYECKUX  KJacca: MarMaTHU4YECKHUE,
MeTaMopdHUUECKUE, OCAaJOUYHbIE U KONTOTEHHBIEC.
Marmarndeckue (WM U3BEpKEHHBIC) MOPOABI 00pa3yloTcs B
pe3ysbTaTe KPUCTAIM3ALUU WM 3aCThIBAHMS CHJIMKATHOIO
(mpeuMyIIECTBEHHO) pacIljlaBa, KOTOPBIM HAa3bIBAETCS MarMoOu.
OcaslouHble TOpHBIE MOPOJABI — MPOAYKTHI IpeoOpa3oBaHus
OCaJKOB, HAaKOINMBIIMXCA Ha 3E€MHOM IIOBEPXHOCTU B
pe3yspTaTe pas3loXKEeHUs IPYTHX, paHee CyLIECTBOBABIINUX
MOPOJ] U JKU3HEACATEIILHOCTH OpraHn3MoB. MeTtamopdudeckne

TOpPHBIE  TOPOJBI  —  MOPOAYKTHl  MNEPEKPUCTALIA3ALUU
MarMaTU4ecKuX M OCAJOYHBIX MOpoj ©0e3 pacIaBIeHHUS.
KonrTorennsie ropHele NTOPOJIBI — MOPOAYKTHI YIAPHOTO

mMetamoppusMa, oOpasyrolmuecs Mpud  KPaTKOBPEMEHHOM
BO3JICCTBUM  OIPOMHBIX  JaBICHUM WU TeMIeparyp,
BO3HHUKAIOIIUX B pE3yJibTaTe MaJeHUs METEOPUTOB JINOO IpU
SJICPHBIX B3PBIBAX.

YO

Marmatunyeckue
MOPOJbI

MarmaTudeckue MOPOJAbI Pa3AEIAIOTCS, MPEXKIE BCEro,
no (QanuasbHBIM yCIOBHSAM 00pa3oBaHUs Ha TpH Kiacca:
IUTyTOHUYECKUE,  BYJIKAHMYECKHE W  THUIadHcCalbHBIC.
[TnyToHnueckue MOPOABI KPUCTAIU3YIOTCS B abHCCalbHBIX
YCIIOBUSIX, 00pa3ysich MyTeM MHTPY3UM (BHEAPEHUS pacIuiaBa),
MOSTOMY UX Ha3blBalOT HMHTPY3UBHBIMH. BynkaHuueckue
MIOPOJIBI 3aCTHIBAIOT HA 3eMHOW MTOBEPXHOCTH, 00pa3ysICh ITyTeM
3pdy3un (M3NUAHUSA), MOITOMY HasbIBatOTCAd 3((y3UBHBIMU
17001 W3JTHBIITMHCS. ['mmabuccanbHbIe TIOPOIBI
KpUCTAIU3YIOTC  (WJIM  3aCTBIBAIOT) B MOJYTJIyOMHHBIX
YCIIOBUSX U, IO CYTH, SBJSIOTCS YaCTUYHO M3JIMBIIMMHUCA, T. K.
3aCTBHIBAIOT OJIN3 MOBEPXHOCTH M MOTYT YaCTUYHO W3JIMBATHCS
Ha  TIOBEPXHOCTb,  IMOATOMY  HUX  €lle  Ha3bIBaIOT
CyOBYJIKaHMYECKUMH. XUMHUYECKHI COCTaB MarMaTHYeCKUX
OPOJ] pa3IHyeH.

YO, T

Metamopduueck
W€ TTOPOJIBL.

Meramoppuueckue MOpOAbI UMEIOT ocoObIe
MTOJIHOKPUCTAJUIMYECKUE  CTPYKTYpbl,  BO3HHKAIOIIUME B
pe3ynbTaTe IEPEKPUCTAIUIM3ALMA  BELIECTBA B  TBEPAOM
COCTOSIHHUH. ITommumMmo BOJIBI, OTJICNISIOIIeHCS oT
MarMaTHYeCKOro ouara, HeOOJbIIOe KOJIMYECTBO ee (Josu
MIPOLIEHTa) BCerjJa MMeeTCsl B TOPHBIX MOpoJax B BUJIE Tak
Ha3bIBAEMOW TOPHOM BIAXXHOCTH, a TaKXKE COJEPKUTCS B
TUAPOKCUIICOAepKAMX ~ MUHepanax. OcBoOoOkaasch mpu
MOBBIIICHHBIX TEMIIEPATypax, 3Ta BOJA MOXET JEHCTBOBATH
KaK pacTBOpUTENb, IOCIEAOBATENIBHO  PACTBOPSAS  OJHHU
MUHEpaJbHbIE 3€pHA U OTJaras B HOBBIX MeCTax Jpyrue Io
MEpe CBOEro HachllleHHWs. Boma Moxer wrpate W poiib

YO, T




karanu3artopa. [Ipu Takux ycIoBUSX HE MOTYT BO3HUKHYTH
CTPYKTYpHI, 00yCIIOBJICHHBIE IIOCJIEI0OBATEIbHOCTBIO
BBIJICJICHHUS] MUHEPAJIOB U3 PACIUIABOB WJIM PACTBOPOB, KaK 3TO
ObUIO Yy MarmMaTH4ecKuX mopoJ. PacTBopeHMe NepBHYHBIX
MHHEPAJI0B 4YacTO MPUBOJUT K Pa3BUTHI0 METACOMATO3a
(3amellleHne OAHMX MMHEpANOB Jpyrumu). M3yueHue Takux
CTPYKTYp J1a€T BO3MOXKHOCTb BBIICHUTH IOCJIE€OBATEIbHOCTD
pa3BUTUSA OJAHMX MMHEDPAIOB 3a CYET APYTUX U TEM CaMbIM
BOCCTAHOBUTh  HCTOPHIO  IMOCTENEHHOrO0  MpeoOpazoBaHUs
nopoael ¢ camoro Hayana. KoHrakToBBI MeramopdusM u
MeTracoMaTo3 HauOosee TIYOOKO U3MEHSIOT OCaJ0YHbIE
ropasle mopojsl. OTMedaeTcst oOoramieHue MOpoJ KBapleMm
(oxBapuoOBbIBaHUE), oOpa3oBaHHEe  XJIOPUTOB yTeM
METaCOMAaTUYECKOIO 3aMEILEHUs NIEPBOHAYAIBHBIX MUHEPAJIOB
(xsiopuTH3anMM), 00OTAIICHHE CEPHUIIMTOM 3a CUET IOJIEBBIX
HIATOB M TJMHUCTBIX  MHHEpPAIOB  (CepHTH3AIMNSA),
KapOoHaTH3aUMs U JPYrUe U3MEHEHHUS.

JMuuamuyeckuii meramopusm. IIpomecc oOpasoBaHus
TOPHBIX TIOPOJ B TIIyOMHHBIX CIOSIX JTUTOC(EPHI O IeHCTBHEM
BBICOKHX JABJICHUI Ha3bIBAETCS JUHAMUYECKUM
MeTamMoppu3MOM WM JuHaMometramopduiamom. [Iporeccs
U3MEHEHHUs 37ech Oojee TayOOKWe, YeM TMpH JuarcHe3e
VIUIOTHEHHS, JEHCTBYIOIIEM Ha Ooiee MaiblX TIyOnHax.
PaccmoTpennsie  BuAbl MeTamMopdu3Ma HOCAT MECTHBIN
XapakTep: KOHTAKTOBBIM MeTamMop(u3M CBs3aH C OdYaramu
BHEJIPEHUS Marmsl, IuHamMoMeTamophuszm — c
TEKTOHMYECKUMU SBICHUSMH. Hapsagy ¢ HUMH BO3HHMKaeT
MeTaMOp(U3M, OXBaTBIBAIOLIMM TPOMaJHbIE IUIOMAAA U
00bembl. Takoit MeTaMOop(PU3M HA3BIBAIOT PErMOHAJIbLHBIM.

I'maBHbIE
(bakTopsl
MeTtamopduzma

['maBHBIMU dakropamu, ONpEACNSAIOIMMU  pa3BUTHE
MeramopdusMa, sBisiroTcs Temneparypa (t), masnenue (p) u
KOHIICHTPALUS IIUPKYJIUPYIOIUX pacTBopoB (c). IloBbimieHue
TEMIIepaTypbl YCKOpSET XMMHUYECKHE peakiMH, CIOCOOCTBYET
nporueccam NMepeKpUCTAIUIM3aIH, YBEIUUYUBAET MOPUCTOCTh H,
TakuM 00pa3oM, NMPOHUIAeMOCTh WX s QuironaoB. Bceskas
peakuus npu MeramoppusmMe uJeT MO0 ¢ MOroLIeHUEM, 100
c BblAeneHueM Teruia. lloBbllleHHE TemmepaTypsl BEAET K
peakuusM, NpU KOTOPBIX IMPOUCXOAUT TMOTJIOUIEHHWE  Teruia
(3akOH Temmeparyp). HMCTOYHUKH TeIla, CBA3aHHBIE C
MarMaTH3MOM, MOTYT OBITh TPEX BUIOB:

1) MarmaTuyeckue Macchl Ha ITyOHHE;

2) MarMaTH4ecKMe Macchl Ha IOBEPXHOCTH  3EeMJIH,
BBI3bIBAIOIINE JIOKAIbHBIA MeTamophu3M B BUIE OOXHra
PAAOM JIEKAIIKUX TOPOJT;

3) mocTMarmMaTHuYecKHe pacTBOpPHl B JKUIKOW U (IIOMIHON
dasze.

JlaBjieHue Hapsy C TemIepaTypoll — BakHEHIIMH (akTop
metamoppusma. B 3emHON Kope HaOdrOmaloTCs TPU BHIA
naBiieHus: nutocratuueckoe (pJI), crpeccoBoe nmasienue (pC)
u nasieHue ¢iarounos (p@). DawuAbI, WIH TOIABUKHbBIE
PACTBOPBI SIBIISIOTCS HETMPEMEHHBIM W OYEHb BAKHBIM
¢dakTOpOM TOYTH BceX THUIOB MeTamopduzma. Darouab
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UTPAIOT aKTUBHYIO POJIb NMPU 0OPa30BaHUM HOBBIX MHHEPAJIOB,
BXOJl B HX CTPYKTypYy, IpPOMU3BOAIAT METACOMAaTUUYECKUE
W3MEHEHUS U 3aMEUICHUsl CTapblX MHUHEPAJIbHBIX ACCOLMALNN
HOBBIMH.

I'maBHbIE
(hakTopsI
MeTamophuzmMa

. C. Kopxunckuii BBIJIEIIAET Tpu ¢axTopa
JMHAMOTEpMaJbHOrO  Meramopdu3ma:  temmeparypa (i),
napnenue (P) ¥ MOABWKHBIC PAacTBOpPHI (C) yd4acTBYIOILIHE B
MHUHepalo00pa3oBaHUU. PaHble cuuTamu, 4To PerdoHaJIbHBINA
MeTaMOp(U3M COBEpIIACTCS TOJ BIUSHUEM IMPOTPEBAHUS
OpOJ, M HE CONPOBOXKIAECTCA H3MEHEHHEM XHMUYECKOIO
coCTaBa — BBIICISUIM TOJIBKO JiBa (pakTopa MeTramop¢uima:
temrepatypy (t) u nmaBmenue (p). IIpuunmHON BOCXOXICHHS
BOJIHBIX pacTBOpoB SIBIISICTCS rpaBUTAIMOHHAS
mupdepenimanusa. OHa 3akioyaeTcss B BBDKMMAHUM Ha
MOBEPXHOCTh BOJHBIX PAacTBOPOB, HWMEIOIINX MEHBIIYIO
IUIOTHOCTh, YeM TropHble nopoisl. [lpu npocaunBaHun
pacTBOpPOB B 3€MHOM KOpE€ BO3HHMKAeT MeTamopduueckas
30HAJILHOCTb:

1) B BepXHHUX 30HAaX — PETMOHAIILHBIN MeTaMop(hu3M;

2) B CpeIHUX 30HaX — METACOMATUYECKUE U3MEHEHNUS;

3) B HIKHUX 30Hax — 3aMEIICHHE IOpOJ 3BTEKTHYECKOMU
Marmoi.

[Ton BelIECTBEHHBIM COCTAaBOM METAMOP(PUUYECKHX TOPHBIX
OpOoJ] TOHUMAIOT XUMHUYECKHMH W MHUHEpaJbHBIH COCTaBBI.
Oco0eHHOCTH XMMHYECKOT0 COCTaBa OOYCIIOBJIEHBI COCTaBOM
HCXOJ/IHOTO marepuana: 0CaI04HOTO (rmuHUCTOTO,
MeCYaHUCTOTO, MEpPreyIucToro, KapOOHATHOTO),
MarMaTHYecKoro  pasiuyHON KPEMHEKHCIOTHOCTH U
HIEJIOYHOCTH (OT YJABTPAOCHOBHOTO J10 KUCTOTO). OcalouHbIif
Marepual Opu  MeTamopdu3Me  OdeHb  Pa3HOOOpa3eH.
XUMHYECKUN COCTAaB OCAJOUYHBIX MOPOJ Hanbojee BaKEH IS
pe3yiabTaToB UX MeTamop(du3Ma, a CTPYKTypa M TEKCTypa
00yCIIaBIUBAIOT CKOPOCTb W TOJHOTY MNEPEKPUCTALIU3ALINU.
MuHepanpHblii cOCTaB METaMOP(PHUUECKUX TOPOA 3aBUCHT OT
MCXOJIHOTO COCTaBa FOPHBIX MOPOJ, a TAKXKE OT TEMIIEPATyphl U
JTaBJICHUSL.

YO

Crynenu u psasl
JTMHAMO-
TEPMaIBHOTO
MeTamophu3zma

JunamorepmanbHbiii MeTamMophu3M HaOII01aeTCsl HE TOJIBKO B
JPEeBHUX IIUTaX, HO M B Ooyiee MOJOABIX (aHEPO30HCKUX
TOPHBIX  COOpPYXKEHHsIX. 37ech  MeramMopdu3M  OYCHb
HEOJHOpoAeH. YacTo B OIHOM pa3pe3e MOTYT MPUCYTCTBOBATh
Ha OJTHOU TTyOMHE MeTaMOP(PUIECKHE MTOPOIbI PA3HOU CTECTICHH
MetamoppuszMa. ITOT MeTaMOp(pU3M MPOTEKAeT B YCIOBHIX
AHOMAJIBHO BBICOKOTO T€OTEPMUYECKOTO IPATUCHTA.

1. Husmas cTynmeHb  peruoHaJbHOro  MeTamopduzma
cootBercTByeT Temmeparype 200-300°C. Drto obycioBiuBaer
IIUPOKOE pa3BUTHE TUIAPOKCHII COAEPKAIIMX MHUHEPAJIoB
(xmopura, cepulMTa, TalbKa, CEPICHTHHA, TPEMOJIHTA,
AKTUHOJIMTA, TJIayKodaHa), a TaK)Ke aHTay3UTa, XJIOPUTOU/IA,
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KUCJIBIX IJIJardokjia3oB. Ha 3TOM  CcTymeHH Mpouecchl
NEePeKPUCTALTM3AMN UAYT HE JO KOHIA, 4YTO BBI3BIBACT
HOSIBJICHUE HEPABHO3EPHHUCTBHIX TI'eTEPOOIACTOBBIX CTPYKTYP:
nopdupodIacToBoi, movikuinodmacToBoil. Yacro nHabmogaoTcs
penuKTOBbIe (IAJTMMIICECTOBBIE) CTPYKTYphL. [OcCroiacTByer
OokoBOoe  (CTpeccoBoe)  JaBieHHE, LIMPOKO  Pa3BUTHI
JMPEKTHBHBbIC (OPUCHTHPOBAHHBIC) TEKCTYpBI: CIIaHIIEBATHIC,
[JI0MYaThIE.

2. CpenmHsii CTyNeHb PErHOHAIBHOTO  MeTamophusma
XapaKTepu3yeTcs TeMIIepaTypaMu 400-500°C.
TunomophHBIME MUHEpalaMu Ui HOPOA 3TOH CTYIEHHU
SBIISIOTCS. OMOTHT, MYCKOBHT, JWCTEH, CTAaBPOJMT, POTOBas
oOMaHKa, cpeaHue  IUIarmokmaspl.  Illmpoko  pa3BHUTHI
JeTU0TPaHO0IacTOBAs u rpaHoJIenu001acTOBas,
nopdupobiacToBasi, MOUKWINTO-01acTOBast cTpyKTyphl. Cpenn
TEKCTYp HaOIOJAI0TCS HE TOJNBKO JWPEKTHBHBIE, HO U
MacCHUBHBIE, YTO OTPAKAeT NPUCYTCTBUE KaKk OOKOBOTO, TaK W
JUTOCTATUIECKOTO JIABJICHUSI.

3. Beicmas  cTymeHb  pPErHOHAIBHOTO  MeTamopdu3zMa
cootBeTcTBYyeT Temmepatypam 500-600°C. Bepxuuit mpenmen
0o0yCJIOBJIEH TeMIIepaTypoil MarMaTHYecKux Macc. Tak
TeMIiepaTypa oOpa3oBaHus TPaHUTOUTHON Marmbl
aBTeKTHYECKOro cocraBa 640-660°C, a marmsl 0a3aJbLTOBOTO
cocraa emie Bbimme: 900-1100°C. JlaBiaeHHe BBICOKOE
auTocraTuueckoe. TunoMmopdHele MuHEpaabl 00aaa0T donee
IUIOTHOW YMAaKOBKOW HWOHOB B KPUCTALIMYECKOH pelIeTKe:
OMOTHUT, CWUIMMAHHUT, KOPIUEPUT, THUPOKCEH U OJHBHH,
OCHOBHBIE IUIarMOKJIa3bl W KalMEBbIE IIOJIEBbIE IITIATHI.
CtpoeHre TOpHBIX NHOPOJ BBICHIEH CTyNeHH MeTamopdusMa
OoJiee KPYITHO3EPHHUCTOE 1O CPABHEHUIO C MOPOJAMU CpeaHeH
CTYIICHH. CtpyKTypBI roMeo0J1acTOBBIE. Bcee 3TO
CBUJIETEJILCTBYET O TOM, YTO B (PU3UKO-XMMHUYECKOH CHCTEME,
KaKOBOW SIBJIsIETCS MeTamopduueckas mopoja, BCE PEAKIIHU
OpOLUIM 1O KOHIIA M BO3HUKIM PaBHOBECHBIE CTPYKTYPHI.
TexcTyphbl yale BCero MacCHBHEIE.

ObpazoBanus
O0CaAO0OYHBIX
opoJ

HcTopust 00pa3oBaHus U CYIIECTBOBAHUS OCAJOYHBIX MOPOJ B
autocdepe TOoApa3NeNsseTCss Ha IIeCTh TMOCIeA0BATEIbHBIX
CTaJIui:

1.Cragusa runepreHe3a (BbIBeTPUBAHHSI) MAaTEPUHCKHUX
nopoa. OCHOBHasE Macca OCaJOYHBIX MOpoj (Gopmupyercs B
pe3ynbpTaTe  MPOIECCOB  BBIBETpUBAHUS  (HA3€MHOTO |
MOABOJHOIO) pA3JIMYHBIX TOPHBIX TMOPOJ, HA3BIBAEMbIX
MarepuHCcKuMH.  [Iporecchl  BhIBETpUBaHUS  BEOyT K
pa3pylIeHUIO MOPOJ, UX M3MENbUYECHHUIO BIUIOTH A0 Iepexoia
YaCTH BEIIECTBAa B KOJUIOWTHOE M PACTBOPEHHOE COCTOSIHHE.
Brigensitor Ba BUAa MPOILIECCOB BHIBETPUBAHUS — (PU3NYECKOE
1 XUMHYECKOE.

2.Cragus NnmepeHoca MOOHJIN30BAHHOI0 BellecTBa
(motorene3) [Iporeccel 3po3un U IeHyAaluH, pa3BUBAIOIINECS
B 00/1acTAX BBIBETPUBAHUS, MPUBOIAT K TOMY, UYTO MPOTYKTHI
BBIBETPUBAHMS ~ HAUYMHAIOT  TMEPEMENIaThCs, 32 CcUeT
rPaBUTALMOHHBIX CUJI, HOCTOSIHHBIX U BPEMEHHBIX BOJOTOKOB U
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T.4. Jns kpynHO M rpy0o IUCIEPCHOrO Marepuala MepeHoc
BEIIECTBA JOCTaTOYHO KOpoTok. Takoil marepuan ObIcTpO
BBINIAZACT W3 IMyTed wMurpauuu u ocaxnaercs. Ilepenoc
KOJJIOWIHOTO MaTepHaja MMeeT 0ojiee CIO0XKHBIE MEXaHH3MbI
MUTpalMy  BemiecTBa.  VICTMHHBIE ~ pacTBOpPBl  MOTLYT
MUTPHPOBAaTh B ruapochepe 3eMIH OYeHb JUJIUTEILHOE
BpEMSA.ATEHTbl  NEPEHOCA: IOCTOSIHHbIE M BPEMEHHBIC
BOJIOTOKH, BO3/1yILIHbIE MACChl, JIEHUKH.

3.Craausi ocaxaeHuss Martepuasna (cequMeHTorene3). Ha
CTaJUM CEAMMEHTOI€HE3a IPOUCXOIUT MPOCTPAHCTBEHHOE
pazobmienue uiau nuddepeHnuanus NMpUuBHECEHHOTO B OacceitH
OCaJKOHAKoIUIeHHs BemectBa. Ilpm »sToM M3  cmecu
pa3HOOOpa3HBIX KOMIIOHEHTOB, MPHUBHOCUMBIX B OacceilH
0CaJIKOHAKOIUIEHHUS, (bopmupyroTcs 0CaJIKH, 4acTo
MPEJCTaBISIONEe CcOo00M  MOHOMHHEpAJIbHBIE  CKOIUICHHUS.
[IpuBHOCHMMBINT MaTepuan (TBEpAbIE YACTHUIIbI, KOJIJIOHIHI,
MOHHO-PACTBOPEHHBIE BEIIECTBA) OMPENCISIIOT Pa3IUuyHbIC
CHOCOOBI €r0 OCAXKACHUS: MEXaHWYeCKHe, OMOJIIOTUYECKHE W
XuMHYeckre. Marepuan MoOXKET BbIIaZaTb B OCAJOK Ha
pa3INyYHbIX Oapbepax, YCBauBaThCs OpraHU3MaMU, BBINAJATh B
pe3yJbTaTe MPECHIEHUS PaCTBOPOB.

4.Ctagusi npeo0pa3oBaHus 0CAJAKa B 0CAJ0YHYI0 TOPHYIO
nopoay (auarenes). Marepuai, HaKONMBIIHMKCS B BUIE OCAJKA,
elie HE SABJAETCS O0CaJ04yHOM TropHOM moponod. TepMuH
«IuareHe3» SIBJISETCS CHOPHBIM M YacTO Y Pa3IMYHBIX
uccieoBarened TpakTyeTcs Mo-pazHomy. J[luarenes — 3rto
COBOKYITHOCTb ITPOLIECCOB ITPE0OPa30BaHUs PHIXJIBIX OCAJIKOB B
0CaJIOYHbIE T'OpHBIE NOPOJABI B BEPXHEH 30HE 3€MHOI KOpBI.
Brinensror paHHUI JIMareHe3 (bu3uKO-XUMHYECKOE
ypaBHOBEIIMBAaHHE COCTaBa OCaJKa) W TO3JAHUN JHareHe3
(mepepacmpeiesieHne BelIeCcTBa C 00pa30BaHUEM Pa3IMUHBIX
MUHEPATBHBIX CTSKEHUN).

5.Ctaaus cyliecTBOBaHUS 0CAI04HOI MoOpoabl B JuTOC(hepe
(kararene3). KarareHes — 3TO COBOKYNHOCTb IPHPOJIHBIX
IIPOLIECCOB HM3MEHEHMsI OCAJIOUHBIX TOPHBIX IMOPOJ IOCHE HX
BO3HMKHOBEHHSI U3 OCAJKOB B peE3yiabTaTe OUareHe3a MU 10
npeBpalleHust B Meramopguueckue nopoasl. [lon katarenezom
4acTO TMOJPa3yMeBaIOT CTAJUI0 CYIIECTBOBAHUS COOCTBEHHO
MOPO/IbI MPU MOTPYKEHUH OCaI0UHBIX MTOPOA B JTUTOChEpE.
6.Ctagusi mepexoaa O0CaJ0YHOH TOpHOW TMOpoABI B
MeTramoppuueckyrw (merareHe3). MerareHes — craaus
npeoOpa3oBaHUsl OCAJIOYHOW TOPHOW MOPOJBI MO BIMSHUEM
BBICOKHX TeMIlepaTyp U naBiieHnid. Ha 3Tol ctaguu ocajgoyHble
MOPOJIbl IPEBPAIIAIOTCS B METaMOp(hUYECKHE.




O010MOYHEBIE
TTOPOJIBI

CymiecTByeT HECKOJIbKO Ki1accu(UKaUid 00JIOMOYHBIX MOPO/I.
Haubonee pacnpocTpaHeHHOW sBIseTCS  KiaccH(UKamnus,
OCHOBaHHAasi Ha pPa3MEpHOCTH OOJOMOYHOIO MarepHala
(ctpykrypHas kinaccudpukanms). Kinaccudukanus 00JI0OMOYHBIX
MOpPOJ MO Pa3MEPHOCTU CJAralluX HX YacTHUll, CTENEeHH HX
OKaTaHHOCTH U  cueMeHTupoBaHHocTH. Ilo  ¢usuko-
MEXaHUYECKUM CBOMCTBAM OOJIOMOYHBIE MOPOJbI JEISATCS Ha
CIIEMEHTHPOBaHHbIE W pBIXJble. B CIleMEHTHPOBaHHBIX
00JIOMOYHBIX MOPOAAX BBIJENAIOT JBE OCHOBHBIE CTPYKTYpHbBIE
KOMIIOHEHTBI: ~ OoOJoMOYHble 3epHa u  nemedr. [lo
MUHEPATLHOMY COCTaBYy 00JIOMOYHOM KOMITOHEHTBI
KJIACTOTEHHBIE TOpPOJABI AENATCS HAa: MOHOMHHEpaJIbHBIC
(o0loMKHM ~ OJHOTO  MHHepaida  COCTaBIAIOT  >95%);
OJIUTOMHKTOBBIE (OOJIOMKH OJHOTO MUHEpajia COCTaBIAIOT 75-
95%); noauMmuKTOBBIE  (OOJOMKHM  OJHOTO  MHUHEpaia
cocraBisitoT MeHee 75%). Ilo cremeHu coOpTUpPOBKHU
00JIOMOYHOTO MaTrepuaia B IMOPOAaX BBIACISAIOT CTPYKTYPHI:
PaBHOMEPHO3EPHUCTHIC; HEPABHOMEPHO3EPHHCTHIE.

[To ¢opme 0OIOMOYHBIX YACTHIl BBIIENIAIOT 3€pHA:
OKaTaHHbBIE; TOJyOKaTaHHbIE; yrioBateie. [lo MuHepanibHOMY
COCTaBy IIEMEHT B OOJIOMOYHBIX TIIOPO/aX MOXKET OBITh:
KapOOHATHBIM  (KaJIbLUUT, JOJOMHUT, CHUICPUT);CyIbGaTHBIN
(Tunc, aHruApUT); MIIMHUCTBIA (KAOJIMHUT, MOHTMOPHIJIOHUT U
T.J.); OMAJIOBBIMA, XaJIEOHOBBIN; COCTOSITh M3 THIIPOOKUCIIOB
xene3a; TeKCTypbl OCaJOYHBIX TIOPOJA JENATCS Ha JIBE
OCHOBHBIX TPYHIMbL: TEKCTYPbl BHYTPHUIUIACTOBBIC, TEKCTYpPHI
noBepxHocTeld  HacioeHus. OCHOBHBIE  THUIIBI  TEKCTYP:
Crnouctsle: I'pajaniMoHHasl  CIOUCTOCTb, TOPU3OHTAJIbHAS
CIIONCTOCTh; BOJHHCTasl CIIOMCTOCTh; KOCasi CIIOMCTOCTb.
MaccuBHble (ogHOpoaHas); [IaTHuUCTAS.
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Bynkanorenno-
0CaJOYHBIE
IIOPOJBI

BynkaHOreHHO-0CaJ0UHbIE WJIM MUPOKJIACTUYECKUE TTOPOJIBI IO
cocrtaBy aenstcs Ha: 1. Tydsr, 2. Typoutsr; 3. Tydomo-
ponsl. Byakanmveckuii Ty — 310 ropHas nopona, 6osee uem
Ha 90 % croxeHHas BYJIKAaHOTEHHBIM  OOJIOMOYHBIM
MaTepuagoM. XapakTepHOM OCOOEHHOCTBIO Ty(oB SBiIsSETCS
YIJI0BAaTOCTh OOJOMKOB M HX HEOTCOpPTHpoBaHHOCThH. Ilo
COCTaBy  OOJIOMKOB  Ty(bl  JA€NATCS Ha  CIEAYIOIINE
Pa3sHOBUHOCTH: JINTOKJIACTUYECKHE, COCTOSIUE U3 0OJIOMKOB
TOPHBIX TOPOJ; KPUCTAIIOKIACTUYECKUE, COCTOSIIUE U3
00JIOMKOB MMHEPAJIOB; BUTPOKJIACTUYECKHE, COCTOSIINE U3
00JIOMKOB BYJIKAHMYECKOI'O CTEKJIa; CMEUIaHHOIO COCTaBa,
cocToflIe U3 OOJOMKOB TOpPHBIX IOpPOJ, MMHEPAJIOB,

BYJIKAHHYECKOTO CTEKIIA. [To BenmuumHE TPEOOIIATAFOIIMX
007OMKOB Tydsl JeNSITCS 1O AaHAIOTUM C COOCTBEHHO
o0noMouHbIMU ToposiaMu. Ty¢p¢uTbl — TropHBIE NOPOIBI

CMEIIaHHOTO COCTaBa, COCTOSIINE U3 COOCTBEHHO OCaJOYHOIO
MaTepuaga W CHUHXPOHHO  HAKOMMBIIETOCS C  HUMHU
NUpOKJIacTHUYeckoro  Marepuana. llo  cymecrtByromum
kinaccuukanusiMm TyQGUTBI — 3TO 0CaTOYHO-BYJIKAHOTCHHAS
nopona, coxaepxkamas He MeHee 50% NUPOKIACTHYECKOIO
MaTepuaia. B 3aBucuMocTH OT pa3Mepa MUPOKIACTHYECKUX
YacTHUI] BBIACISAIOT Ty(hGuUTH ncepUTOBBIE, NCAMMHUTOBBIE,
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aJeBpUTOBBIC W TmenuToBble. [l TydpduToB xapakrepHa
ciaoucras Tekcrypa. Tydgomopoabsl —  IOPOABI,  TAKXKE
oOpa3yromuecs npu COBMECTHOM HAKOIUICHUU
BYJIKaHOTEHHOTO M OCaZ0YHOro marepuaia. K HUM oTHOcCATCS
MOpOJAbIl, B  KOTOPBIX NUPOKIACTHMUECKOTO  Marepuana
coagepxutrcs or 10 go 50%. B 3aBucumocTH OT pa3mepa
MUPOKJIACTUYECKUX YaCTHUI[ BBIICIAIOT TY(QOKOHIJIOMEpPATHl U
TypoOpeKdnH, Ty(OIeCYaHHKH, Ty(OaIeBpOIHTHI,
TY(hOTIETHTHI.

10.

XUMHUYECKHUE U
OpraHOrCHHbIC
OPOABI

I'nunucmule nopodvi. Ha Hux npuxogurcs 6omnbiie 50% ot
o0beMa BceX OCaJOuyHbIX MopoA. [nuHHMCTBIE TOPOJIBI
ABJIAIOTCA  NPOJYKTOM MEXAaHUYECKOIO U XUMHUYECKOIO
paspylleHts] MATEPUHCKUX MOPOA U MOCIEAYIOIIEro nepeHoca
U OCAXJCHHs Ha JHE OacceiiHOB ceauMeHTanuu (o3epa, Mops,
peKu), a TakkKe IOCIEAYIOIIHUX IPOLECCOB JAHMareHesa,
KaTtareHesa M MerareHe3a. [JIMHUCTBIE MOPOABI B OCHOBHOM
cocToAT U3 Menbyaimux (MeHsiie 0,02 MM) KpUCTAJUIMYECKUX
(pexe amop(HBIX) 3epeH TIIMHUCTHIX MUHEpaioB. Kpome Toro,
B HMX COCTaB BXOJAT CTOJIb K€ MEJKHE 3€pHa XJIOPHUTOB,
OKHUCJIOB U THJIPOOKHCJIOB aJIOMUHUS, TJAyKOHUTA, Onana u
JPYTUX MHUHEPAJIOB, SIBISIOIUXCSA MPOIYKTaMHU XUMHUYECKOIO
paspylleHMs] pa3IMYHBIX IOPOJA M OTYACTH IJIMHHUCTHIX
MUHepaJIoB. TpeThsi cOCTaBisIOIIas TIJIMHUCTBIX MOPOJ -
pa3HooOpaszHbie 06moMKH pazmepamu MeHbine 0,01 mm (0,005
MMm). Ilo cremenn AUTHUGUIMPOBAHHOCTH CPEAM INIMHUCTBIX
IIOPOJT BBIACISAIOT 2UMbl, - JIETKO Pa3MOKAIOIIME IMOPOAbl U
apauniumyl - CUIbHO YIJIOTHEHHbIE, TOTEPSBIINE CIIOCOOHOCTh
pa3MoOKaTh TJIMHBI XHMMH4YeCKHe M OPraHOreHHble IOPOAbI
0o0pa3yloTCsi NPEUMYIIECTBEHHO B  BOJHBIX OacceifHax.
CTpyKTypa XUMHYECKHX (XEMOTEHHBIX) MOpPOJ ONpeieseTcs
arperaTHpIM = COCTOSIHUEM MHUHEPAJIOB UX ClIaraloIiux -
KPUCTANIMYECKMM WM aMOpHBIM U pa3MepaMu
KPUCTAJNIMYECKUX 3€pPEH, CTPYKTypa OPraHOTE€HHBIX IMOpPOA -
COCTOSSHUEM CIIAralllUX MX OPraHUYECKUX OCTATKOB U
IIPUHAJIEKHOCTBIO OPTaHU3MOB K TEM MM HMHBIM TPYIIIAM.
Knaccugukaiius XeMOreHHbIX U OPraHOT€HHBIX TOPHBIX MOPOJT
OOBIYHO TPOU3BOJUTCS MO XUMUYECKOMY COCTaBY CJIararoIiux
UX MUHEPAJIOB.

K HuM oTHOcATCS amiuThl (TJIMHO3EMUCTBIE IOPOJBI),
(bepponauThI (>xene3ucToie IIOpO/bI), MaHTaHOJUTHI
(MaprasueBbie opobl), GoCPOPUTHI, CUITUIUTHI (KPEMHUCTHIE
MOPO/Ibl), KAPOOHATHI, HIBAIIOPUTHI, KAyCTOOMOIUTEHI

AJunThl (TJIMHO3EMECThle MOpOJbI) — MOpPOJABI, B COCTaBe
KOTOPBIX Mpeo0IagaloT MUHEpaIbl OKUCIBl U THIPOOKHCIBI
amoMuHus. OHU JeNATCs Ha TaTePUTHI U OOKCHUTBHI.
@eppoanThl (3KeIE3UCThIE MOPOJIbI) — TOPHBIE MOPOALI Ooiiee
yeM Ha 50% cocTosmme W3 MHUHEPAIOB OKHUCIOB |
rUIPOOKHUCIOB xkene3a. [To coctaBy onu nensarcs Ha: 1) Oypsie
KENE3HsSKU; 2) IIaMO3UTOBBIE TMOPOAbI; 3) CHUIAEPUTOBBIE
nopoJbl; 4) JKEeJIe3UCThIe KBAPLUThI WU JXKECTIUIHUTHI.
MaHraHouThl (MapraHieBble MOpPOJAbl)— 0CaJO0YHbIE TOpPHbIE
nopoasl Oojee uyem Ha 50% cocTosMe W3 OKHCIOB,

YO, T




TUAPOOKUCIIOB W KapOoHaToB wMapranna. Kiaccudukamms
MapraHieBbIX IOpPOJ OCHOBaHa Ha MX TEHE3uce U
MHUHepaJlbHOM cocTaBe. Ilo reHesucy oHM JensaTcs Ha
XEMOTEHHbIE 1 OMOXEMOTEHHbBIE, 10 MUHEPAJIHHOMY COCTaBy —
Ha OKHCHBIE U KapOOHATHBIE.

®ochopuramu Ha3pIBalOTCA TOpoAbl Oonee yem Ha 50%
cioxxeHHble pocdarom kanbuus. [lo qpyrum knaccuduxanusam
K ¢ochaTHBIM OTHOCAT MOPOJBI, conepxamue He MeHee 10%
P20s. TloponoobOpazyrommumu MuHEepadaMu ¢GochaTHBIX TOPOJ
B OCHOBHOM SIBIISIIOTCSI KapOOHAT-anaTUTHL. | JTaBHBIMH THIIAMU
(bochopuTOB SIBIIAIOTCS IUIACTOBBIE U KOHKpELMOHHbIE. MIHOT1a
BBIJICJIAIOT KOCTSAHBIE OPEKYMH — CIIEMEHTUPOBAHHbBIE 00JIOMKHU
KOCTEH.

Kpemnucmule nopoost coCTOST TIIaBHBIM 00pa3oM M3 Omnayia u
xamenoHa. Tak e, Kak KapOOHAaTHble, OHU MOI'YT HMETb
OMOTreHHOe, XMMHUYECKOEe M CMEIIaHHOE MpoucxoxaeHune. K
OMOreHHBIM  MOpOAaM OTHOCATCSL  Ouamomumaol u
paouonsapumpl, COCTOSIIIME W3 MEITbYANIINX, HE Pa3THIUMbBIX
HEBOOPY)KEHHBIM TJIa30M CKEJIETHBIX OCTAaTKOB TUATOMOBBIX
BOJOpOCIEH M paauoispui, CKpPEIUICHHBIX  ONAJOBBIM
[EMEHTOM. MaKpOCKOITMYECKH 3TO Oelble, CBETIO-CEphie WIIH
CBETJIO-XKENThIE MOpOJbl, JIETKO pAaCTUpAOLIMecs B TOHKUN
MOPOUIOK, Mavkaromue pykn. OdeHp jerkue (o0beMHasi Macca
0,4-0,85), uto 00ycioBIeHO OONBIION MHKPOMOPUCTOCTHIO. C
THM CBsI3aHa CIIOCOOHOCTh ATHX IOPOJ JKaIHO BIIUTHIBATH
BJary (JTUMHYT K S3BIKY).

K xeMoreHHBIM 1 XeMOOHOT€HHBIM MOPOJaM OTHOCSATCSI TaK)Ke
Tpemenbl M OHOKH. XHMHYECKOE MPOMCXOXKACHUE HMEIOT
eetizepumul N KpemHucmole mygsl, COCTOSIIINE TaKKe U3 oraa.
OTO CBETJIOOKpAIIEHHbIE MOPOJbl C TOPUCTONH TEKCTYPOH.
OOpa3yroTcs Ha MOBEPXHOCTH W3 BOJ TE€U3EpPOB U TOPSUUX
MHUHEpaJIbHBIX HCTOUHUKOB.

Kapoonamnwsie nopoowt. ['naBHbII 1OpPOa000pa3yroLIUil
MHUHEpaJl 3TUX IOpPOJA - KaJbIUT, B MEHbLIEH CTENeHU -
nosoMuT. COOTBETCTBEHHO, HambOojee pacupoCTpaHEHHBIMU
cpeau  KapOOHATHBIX MOPOJ  SBJISIFOTCS — U3BECMHAKU -
MOHOMHHEpAJIbHBIE ~ TIOPOZBI, COCTOSIIME W3  KaJbIUTA.
M3BecTHsKM  OBIBAlOT XMMHUYECKOIO U OPraHOTE€HHOIO
(Onorennoro) mpoucxoxaeHus. Ilepble o00pasyroTcs mnpu
BBINAJICHUN KaJbIMTa W3 BOJ MOpEH, 03ep, MOA3EMHBIX BO/I.
Kapb6onatel mnpexacraBnsitor mopoasl Oojee uemM Ha 50 %
CJIO’KEHHBIE COJIIMU YTOJIbHOM KUCIIOTHI.

T'anouonvie u cynrvgpammnsvie nopoost OTHOCATCS K XUMHUYECKUM
0o0pa30BaHUsAM, BBINAJAIOIIUM B OCaJ0K M3 PacTBOPOB.
Knaccudumupyrorcs mo MUHEpaIbHOMY COCTaBY. JBANOPUTHI
WIM COJISIHbIe MOPOAbI — TOpPOJbI, KOTOpbIE 00pa3yrTcs
XUMHYECKHM  IyTeM  TpH  OCAXICHHH  Ccollell |3
KOHIICHTPUPOBAaHHBIX PAcTBOPOB MM paccoioB. [lockonbky
TOBBIIIEHHAs] KOHIICHTPAIMsl PAaCTBOPEHHBIX HEOPTAaHWYECKHX
BEIIECTB B BOJE OOYCIIOBJIEHA MPOLECCOM HCIAPEHUs, TO
COJISTHBIE OTJIOXKEHHSI Ha3bIBAIOTCS TakkKe dBanoputramu. Cpenn
TaKUX TOpoj Haubojee pacnpoCTpaHEHHbl CylbhaTel U




XJIOPUBI.

Kaycroouoautsl. Hedtb, mpupoaHblii Ta3 ¥ UX NPUPOJIHBIC
IIPOU3BO/IHBIE SABIISFOTCSI BOXHEHIIMMHU rOPIOYUMHI
UCKONIaeMbIMU WM  KaycroOuonutamu. Ilo  ycioBusm
00pa30BaHUs KayCTOOMOJINTHI Pa3JeIAIOTCS Ha JIBA YTOJIbHBIN
(rymycoBbIit) 1 HEPTSIHOHN (OUTYMHBIH).

®dopma Tekymiero KoHTposs —ycTHsI onpoc (YO) tectsl (T)

2.3.2. 3aHATHA CEMHUHAPCKOI0 THUIIA
3aHsaTUs  ceMHHapckoro Tuna mno aucimmuiiHe  “Tlerporpadus”  He
IIPETYCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHSA

[lepeuenp 1aOOpPaTOPHBIX 3aHATUN, MPEAYCMOTPEHHBIX MO JAUCLMILINHE
“Ilerporpadus” nmpuBeaeH B TadbaULE S.

TaOmuma 5.
dopma
Ne Hanmenoanue TemaTtuka nabopaTopHBIX p
n/n paszena (TeMbl) SAHSTHI Texymero
KOHTPOJIsI
[TnaHel omMcaHWs TOPHBIX IOPO.
Cxema TIOJIHOTO OTTUCAHUS
IIpenmer nerporpadus (M3ydenne | MmuHepasa NpH W3y4EHHH €rO TI0]
1 | cTpOoeHUss MUKPOCKOIIA U IIPABUIA | MUKPOCKOIIOM Hccenenosanne YO
TIONTE30BAHHUS HM.) MUHEpaIoOB B mumMpax B
IPOXOMAIEeM U  HEePeKPEeCTHOM
CBETE.
OnucaHne MarMaTHYECKUX ITOPOT JIP-1
Ornucanne nngon
JIP-2
2 MarmaTndeckue mopobl MarMaTHHCCKuX Mopoa
Onucanue KepHa MarMaTu4ecKuX
MOpOoJ1 U3 KeMOEpINTOBON TPYOKHU JIP-3
Onncanne MmeTaMoOpPUIECKIX P-4
OpOA
3 Metamopudeckne TopoIbl. Onucanue uumMQos
MeTaMOP(PUIECKHX MTOPOJ JIP-5
Onucanune 06JI0MOYHBIX TTOPOJT IP-6
4 OO6pazoBaHus 0CaJTOYHBIX TTOPOJT
O0610MOUHBIE TOPOIBI Onwucanue nuMdoB 00JIOMOYHBIX -7
OpOA




Onucanue BYJIKAHOT€HHO-
0CaJl0YHBIX MOPOJ JIP-8

5 BynkanoreHHo-ocao4HbIe

MOPO/IbI Onwucanue numMdoB ByIKaHOTCHHO-
0CaJIOUHBIX MTOPOJ JIP-9
Ornucanue rIIMHUCTHIX OPO/I,
QTUTOB, (PeppOIIUTOB, 1IP-10
MaHTaHaIUTOB, pochopuToB
Onucanue nuM¢OB MITMHACTHIX
nopos JIP-11
XYUMHUYECKUE U OPraHOTEHHBIE

6 NOpOIbI Onucanune kapOOHATHBIX MTOPOJ 1p-12
Onucanue nu@oB KapOOHATHBIX
nopoy JIP-13
Onucanne KPeMHUCTBIX TTOPOJI,
TaJIONJIHBIX U CYNb()ATHBIX MOPOA U JIP-14
KayCTOOMOJIUTOB

dopmMma Tekylero KoHTpossi — ycTHbIN onpoc (YO), maboparopHast padboTa
(JIP).

2.3.4. IIpumepHasi TeMaTHKAa KypPCOBBIX padoT (IPOEKTOB)

Kypcosbie pabotsl 1o aucuurinae “Tlerporpadus™ He mpeayCMOTpPEHBI.

2.4 IlepeyeHb yueOHO-METOAMYECKOT0 00ecredYeHUs J1JI1 CAMOCTOSTEIbHOM
padoThI 00Yy4AKOIIMXCS M0 TUCHMILIIMHE,

[Tepeyenp y4eOHO-METOAMUYECKOTO0 OOECIEYeHUs IJIsl CaMOCTOSATENbHOM
paboThl, 00yYaIOIIKXCS O TUCUUIIIMHE (MOYJIO0) MPUBENEH B Ta0OIuIE 6.

Tabnuma 6.
[TepedyeHn yueOHO-METOANIECKOTO
No Bug CPC obOecrieueHus: JUCHUTUIUHBI 110 BBHITTOJTHEHHUIO
CaMOCTOSTENIbHON pabOThI

1 2 3
MeTOIlI/I‘-ICCKI/IC YKa3aHuda 8(0) OopraHu3anvun
CaMOCTOATEIIbHOMN ab0ThI o VCIIUTUTMHE

1 |CPC P Jet

“Ilerporpadus’, yIBepkIeHHbIE Kadeapoil pernoHaaIbHON
1 MOpckoil reonorun, nporokon Nel4 or 14.06.2017 r.

2 |JlaGopatopHbie paOOTHI

Mertoaudyeckue  peKOMEHJAIMM [0  BBHIIOJIHEHHIO
naboparopubix pador no aucuurmmHe “Ilerporpadus”,
YTBEp)KJCHHbIE Kadenpol pEerHoHaNbHOM M MOpPCKOMH
reosiorud, npotokoa Nel4 ot 14.06.2017 r.




Meroauueckie  peKOMEHJAUH [0  BBINOJIHEHUIO
TECTOBBIX 3amaHMii mo aucuumimae “Tlerporpadus”,
YTBEP)KJICHHbIE Kadenpoil perMoHaJIbHOM H MOPCKOM
reosoruu, nporokos Nel4 or 14.06.2017 r.

3 |[Tectsl

Y4eOHO-METOAUYECKNE MaTepuaiabl JUIi  CaMOCTOATENIbHOW  paboTh
OOy4aroluxcs U3 Yucia MHBAIUAOB U JIMI] C OFPAaHUYCHHBIMH BO3MOKHOCTSIMH
3n0poBbs (OB3) npenocraBnstores B (hopmax, afalTUPOBAHHBIX K OrPaHUYEHUSIM
UX 3/10pOBbs U BOCIPUATHUS UHPOPMALIUU:

JUis U1l ¢ HapyIIEHUSMU 3pEHUs:

— B [I€YaTHOM (popMe YBEIMUEHHBIM HIPUPTOM,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

— B (popMe ayauodaiina,

— B nevatHo# ¢opme Ha a3bike bpaiins.

JUi U1l ¢ HapyHIeHUMHU CIyXa:

— B mieyaTHo# (opme,

— B (popMe 2IIEKTPOHHOTO JTIOKYMEHTA.

JUi Au1l ¢ HapyIIEeHUMH OTIOPHO-JBUTATEIbHOTO alapara:

— B 1evatHou dopme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

— B (popMe ayaunodaitia.

JlaHHBIN TIepeuYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHHI€HTa 00yYaroUIXCs.

3. OBPA3OBATEJIBHBIE TEXHOJIOI' TN

OOmMM BEKTOPOM HW3MEHEHHUS TEXHOJOTUH OOYy4YeHUs JOJDKHBI CTaTh
aKTUBH3aIMs OaKajgaBpa, MOBBIIMICHUE YPOBHS €r0 MOTUBAIIUU U OTBETCTBEHHOCTH
3a Ka4eCTBO OCBOCHHS 00pa30BaTEIbHON MPOTPaAMMBI.

[Ipu peanuzanuu pa3TUYHBIX BHUJIOB YYEOHOUW pabOTHl MO JUCIUTIIMHE
“ITerporpadusi” UCHONB3YIOTCS CICAYIOIIME 00pa30BaTeIbHbIE TEXHOJOTHH,
MIPUEMbI, METO/Ibl U aKTUBHBIC (DOPMBI OOYUCHUS:

1) pazpabomxa u ucnonv3osanue akKmusHvIX Gopm AeKyutl (6 Mom Yucie u ¢
npUMeHeHueM MyIbMmuUMeOUHbIX CPeOCms).

a) npooeMHas NeKyusl,

0) nexyus-euzyanuzayus,

8) 1eKyus — npecc-KoOH@pepeHyu,

2) 1ekyus ¢ pazbopom KOHKpPemHou cumyayuu,



2) pazpabomka u ucnoib308aHue aKMuHbIX Gopm 1ab60pamopHsvix pabom.

a) rabopamopHoe 3ansamue ¢ pazbopom KOHKpEemHou CUmyayuu;

6) bunapHoe 3ausamue.

B coderanuu ¢ BHeaynuTOpHOI paboTOil B aKTUBHOM (hOpME BBITIOTHSIETCS
Takke OOCYXJIEHHE KOHTPOJUpYeMbIX caMocTosTenbHbiXx padbor (KCP),
BBITIOJTHEHHBIX B BHJIE pedepaToB.

B nmpomecce mnpoBeneHus JIEKIMOHHBIX W Ja0OpPaTOPHBIX  3aHATUH
NPAKTUKYETCS IIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHHUYECKUX CPE/ICTB
(mpoekTopsl, UHTepaKkTUBHBIE H0ckH, UHTepHeT). C ucnons3oBanrem MHTepHeTa
OCYILECTBISIETCS JAOCTYN K 0a3aM JaHHBIX, WH(OPMAIMOHHO-CIIPABOYHBIM U
OUCKOBBIM CUCTEMAM.

Jlig i ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI TPEAYCMOTpPEHA
OpraHu3alys KOHCYJIbTallUi C UCIIOIb30BAaHUEM 3JIEKTPOHHOU MOYTHI.

VY nenpHBIN BeC 3aHATUH, IPOBOAMMBIX B MHTEPAKTUBHBIX (hOpMax, IPUBEACH
B Tabwmiie 7.

Tabmuma 7
Bup sansits Hcnonb3yemble MHTEPAKTUBHBIC KomngectBo
Cemectp (J1, JIP, I13) o6
pa30BaTEIIbHbBIE TEXHOJIOTUH 4acoB

1T [IpoGnemHuas jaexius, JIeKIHus-BU3yaan3anus, 10

4 JEeKIus ¢ pa300poM KOHKPETHOM cUTyaluu
JIP JlabopaTopHoe 3aHsTHE C pazdopom 20

KOHKpCTHOfI CUTyaluu, 6I/IHapHOG 3aHATUC
Hroro 30

4,OHEHOYHBIE CPEACTBA UIS TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U TIPOMEXKYTOYHOM ATTECTAIIUU

4.1. ®oHa OLEHOYHBIX CPEACTB ISl POBEJAEHNs TeKyIleH aTTecTallun

K ¢opmam nHCbMEHHOrO KOHTpPOJSI OTHOCUTCS Jabopamopnas paboma,
KOTOpast SIBJISIETCS OJTHOM M3 CIOXKHBIX (POPM MPOBEPKH; OHA MOXKET IMPUMEHSATHCS
JUISL OLICHKW MPaKTUYECKUX 3HAHUM MO 0a30BBIM M BAPUATUBHBIM JTUCUUIUIMHBI.
JlaGoparopHast paboTa, Kak IPaBWJIO, COCTOUT M3 HCCIENO0BAHUS IMPEAIAracMOIo
reoJIOTMYECKOro Marepuania (rOpHbIe MOPOIbI U HITU(BI TOPHBIX TOPOJ)




Bo Bpems mpoBepkrm W OIEHKH JIaDOPATOPHBIX MHCHMEHHBIX padoT
MIPOBOJIUTCS aHATIN3 PE3YJIBTATOB BBIMTOTHEHUS, BBISBIISIOTCS TUITMYHBIE ONMTHOKH, a
TaK)Ke€ TPUYUHBI WX TosiBiaeHus. JlabopaTopHas paboTra MOXKET 3aHUMATh YacTh
WM TOJHOE y4eOHOe 3aHATHE ¢ pa300pOM MPABUIILHBIX BBIBOJOB Ha CIEAYIOIIEM
3aHSTHH.

[Tepedenn 1a00paTOPHBIX pabOT MPUBEICH HUKE.

Jlabopamopnas paboma 1. Onucanve MarMaTUYeCKuX MOPOJ.

Jlabopamopnas paboma 2. JInarHOCTUYECKUE MPU3HAKU U XapaKTEPUCTUKA
MHUHEpaJIOB MarMaTuyeckux nopoj. Onucanue nunpoB MarMaTHUYeCKUX Mopo/I.

JlabopamopHnaa paboma 3. OnucaHue KepHa MarMaTUYECKUX MOPOI M3
KeMOepIMTOBOU TPYOKH.

Jlabopamophas paboma 4. Onucanue MeTamop(PUIecKux mopojI.

Jlabopamopnas paboma 5. Onucanue num@oB MeTaMmophUIECKUX MOPOI.

Jlabopamopnas paboma 6. Onvcanve 06JIOMOYHBIX MTOPO/I.

Jlabopamopnas paboma 7. Onucanue nuindoB 00JIOMOYHBIX TOPOI.

Jlabopamophas paboma 8. Onrcanue ByJIKaHOT€HHO-0CAJOYHbBIX TTOPO/I.

Jlabopamopnas paboma 9. Onucanue nUM$POB BYIKAHOTEHHO-OCATOYHBIX
HIOPOA.

Jlabopamopnasa paboma 10. OnucaHue TIUHUCTBIX TIOPOJ, AJUIUTOB,
dbepposuToB, MaHTaHAIUTOB, (OCHOPUTOB.

Jlabopamopnas paboma 11. Onvcanue NUIMQPOB TIIMHUCTHIX MTOPO/I.

Jlabopamopnas paboma 12. Onucanue kapOOHATHBIX MOPO/I.

Jlabopamopnas paboma 3. Onucanue nmudoB KapOOHATHBIX MOPO/I.

Jlabopamopnas paboma 14. Onucanue KPEMHUCTHIX MTOPOI,

TATOUIHBIX U CYJTb()ATHBIX OPOJT U KAYCTOOMOIUTOB.

Kpurepuu onenku nabopaTopHbIX padoT:

— OLEHKa ‘3aYTE€HO”  BBICTABISAECTCS TMPU TIOJHOM  BBINOJHEHUH
JabopaTopHOil pabOThI, a TakXKe MPHU IMOCIEI0BATEILHOM, YETKOM U JIOTUYECKU
CTpoiiHOM ee¢ wu3NmokeHnH. CTyIeHT OTBEYAeT Ha JOIOJHHUTEIBHBIE BOIPOCHI,
IPaMOTHO OOOCHOBBIBACT MTPUHSTHIC PEIICHUS;

— OIIEHKa ““He 3aUTEHO’ BBICTABIIAETCA 3a C1ab0€ U HEMOJIHOE BBIMOJHEHUE
nJabopaTopHOi pabOThI, HECAMOCTOSITEIIBHOCTh M3JIOKEHUSI MaTepHaia, BHIBOIBI U
NPEMIOKEHHSI,  HOCAIME  OOIMWA  XapakTep, OTCYTCTBHE  HATJISTHOTO
MIPEICTABIICHUS pa0OTHI, 3aTPYIHCHHUS ITPU OTBETaX Ha BOIPOCHI.

Yemuwiii onpoc — HamboJiee pacnpOCTpaHCHHBIM METO/ KOHTPOJISI 3HAHUH
ygamuxcs. [Ipu ycTHOM ompoce yCTaHaBIMBAETCS HEMOCPEICTBEHHBIM KOHTAKT
MEXy TMpenojaBaTeieM M YYalluMcsi, B MPOIIECCE KOTOPOTO MPEroJaBaTeib
MOJIy4aeT MHUPOKHUE BO3MOXKHOCTH JIJISl U3YUEHUSI UHIUBUIYATBHBIX OCOOCHHOCTEMN
YCBOEHUS y4alUMHUCS y4eOHOTro MaTepHaia.



Ilenp ycTHOrO ompoca: NMpoBepKa 3HAHWW YYallUXCsA; MPOBEPKA YMEHUU
yyanmxcsa myOJIuYHO M3/araTh Marepuai; (GOpMHUPOBAaHHE YMEHHUU IyOIMYHBIX
BBICTYIUICHUU.

Bompocsl 18 IIPOBEAEHMSI  YyCcmHO20  onpoca N0 JUCLHUIUIMHE
“ITerporpadus” nMpuBeICHBI HUXKE:

1. Yro takoe netporpadus U ¢ KAKUMU HayKaMH OHa CBsi3aHa?

2. Yrto Takoe ropHas nopoja?

3. OT 4ero 3aBUCHUT COCTaB MarMaTU4ECKUX TOPHBIX ITOPOA?

4. Kakpme XMMHYECKHME KOMIIOHEHTBI TOPHBIX IIOPOJX HAa3bIBAKOTCS
NETPOre€HHBIMU?

S. [To kakOMy IPHUHIMIY Pa3JeasOT MArMaTUYECKUE TOPHBIE MOPOIbI?

6. [louemy poroBble OOMaHKH KPUCTAJUIU3YIOTCS TOJBKO B TIIyOMHHBIX
nopojaax?

7. [Ipn KaKuX yCIOBHUSAX B IOPOAAX, HACBHIIIEHHBIX KPEMHE3EMOM, MOXKET
KpPUCTaJUIM30BaTHCS OJIUBUH?

8. YT0 Takoe KpUCTAIIU3ALMS C IBTEKTUKON?

Q. YTo Takoe KpucTaIu3aius ¢ 00pa3oBaHUEM TBEPABIX PACTBOPOB?

10. OnuHaKOBBIH JIM COCTaB UMEIOT MEPBBIE U O0JIee TO3IHUE KPUCTAILIIBI:
a) MpU KPUCTAUIM3ALUU C 3BTEKTHKOM; O) MpU KPUCTAIU3ALUU [0 INPUHLHUITY
TBEpABIX pacTBOpoB? [louemy?

11. Kakoe mpakThyeckoe 3HaUY€HHE B TIETPOJIOTUH UMEET BhIsABICHHAs H.
JI. Boy?HOM 3aKOHOMEPHOCTbh KPHUCTAJUIU3ALMA TEMHOLBETHBIX U CBETJIOLBETHBIX
MUHEPAJIOB B pacriaBe?

12. Tlo xakuMm TMpU3HAKAM MOXXHO OIICHUTH IOCJIEI0BATEILHOCTh
KPUCTAITM3AI[MN MUHEPAIOB B MAarMaTHUECKUX TOPHBIX TOPOAax?

13. Ot dero 3aBucAT (OPMBI MarMaTU4eCKUX TEN U Kakue (POPMBI BHI
3Haere?

14. Ot d4ero 3aBHUCAT TEKCTYphl MarMaTU4eCKUX MOPOJ U MO KaKOMYy
MIPUHIIAITY OHU BBIJEISIFOTCS?

15. Kakue TeKCTypbl XapaKTepHBI JJIs IITyTOHUYECKHUX, BYJIKAHUYECKUX U
TUITa0UCCABHBIX TOPHBIX MTOPOA?

16. Ot 4yero 3aBUCAT CTPYKTYpbl MarMaTH4e€CKHMX MOPOJ M IO KaKoMy
INPUHLIUAITY OHU BBIJIEISIIOTCS?

17. Kakue cTpyKTypbl XapaKTEpHBI JJIsl TUTyTOHMUYECKUX, BYJTKAHUIECKUX
Y TUMIA0MCCATBHBIX TOPHBIX MTOPOA?

18. HazoBuTe mnpu3HAKW, TIOJIOKEHHBIE B OCHOBY KJacCHU(UKAIIUU
MarMaTU4ecKuX TOPHBIX MOPOJ?

19. Kak npousBoauTcs kiaccuduKaIus runaducCaIbHBIX TOPHBIX MTOPO?
Kak npousBoautcs knaccupukaims ByJKaHOT€HHO-00JI0MOYHBIX Opoa?

20. Kakue nmopopl OTHOCSTCS K yJIbTpaMa(UTOBBIM U TTOUeMy?



21. Yem oTau4arOTCAd IUIYyTOHUYECKHE YIbTpaMapuThl HOPMAIBHOU
HIEJIOYHOCTH OT BYJKAHUYECKUX?

22. B KakuX  TEKTOHMYECKHX  OOCTaHOBKAax  pacHpOCTPaHEHBI
yJIbTpaMaUThl U KaKUE TOJIE3HbIE UCKOMIAEMbIE C HUMH CBSI3aHbI?

23. UYem omiMyaroTcs WIENOYHBbIE YIbTpamMaduThl OT CXOJIHBIX MOPOJ
HOPMAJIBHOM 11esIo4HOCTH? B yeM 310 nposiisiercs?

24. UYrto Takoe KapOOHATHTHl W KaKUE TIOJIC3HBIC HCKOIAeMble C HUMHU
CBSI3aHBbI?

25. Kakosa posib mopoj; OCHOBHOTO COCTaBa B pUpoe?

26. Kakue Bbl 3HaeTe IUIyTOHMYECKHE U BYJIKAaHUYECKHUE TMOPOABI
OCHOBHOTO COCTaBa HOPMAaJIbHOM HIEJIOYHOCTH?

27. KakoBbI Te0IOTHYECKUE YCITOBHUS 3aJIeTaHus Tab0pon10B?

28. KaxkoBbl reosioruueckue ycioBus 3ajieranus 0a3aabTOna0B?

29. Kakue mnose3Hble HCKOMaeMble CBA3aHbl C OCHOBHBIMHU IOpPOJaMU
HOPMAJIBHOM IIEJTOYHOCTH?

30. Oxapaktepu3yiiTe CyOIIENIOYHbIE U INEIOYHBIC MOPOABI OCHOBHOTO
COCTaBa, 10 KAKOMY MIPUHIUITY OHU Pa3AENIIIOTCs?

31. KakoBbl TecOJIOTUYECKHE YCIOBHUSI 3aJleTaHUs M PaCIpPOCTPAHEHHUE
CYOIIEIOYHBIX U MIEIIOYHBIX MOPO]I OCHOBHOTO cOCTaBa?

32. JlaWiTe OOmIy0 XapakTEpPUCTUKy TIOpPOAAM CPEIHETO COCTaBa W
OOBSICHUTE, YeM OHH OTINYAIOTCSI OT MOPOJ OCHOBHOTO COCTaBa?

33. KakoBbl TreoJloTMUECKHE YCIOBHUSI 3aJieTaHUs M PaCIpOCTPAHCHUE
IUTyTOHUYECKUX W BYJIKAHMYECKUX IMOPOJ CPEIHEr0 COCTaBa HOPMAJIbHOM
1IEJI0YHOCTH?

34. Urto Takoe «aHAE3UTOBAs JTMHUI» M YTO OHA TTOKa3hIBacT?

35. KakoBbl KpuTepwM OTHECEHHS TIIOpPOJ CpPEIHEro CcocTaBa K
CyOIIEIOYHOM U MIET0YHON pa3HOBUIHOCTH?

36. PacnpocTtpaHeHue W TEOJOTUYECKHE  YCIOBUSA  3aJIeTaHUS
CyOILIeTOYHBIX 1 HIEJIOYHBIX TTOPOJ] CPEAHETO COCTaBa?

37. JlaiiTe o0Omyr XapaKTEpPUCTHKy TpPaHUTOMJIAM W  OOBICHHTE
MPUHLIUIBI UX Pa3IeTeHUs.

38. B uyem oTimMuuMe HOPMAIBHOTO TpPaHWUTA OT TPAHWUTA paANaKUBU U
YapHOKHUTA?

39. Kakue mone3Hble MCKOINAeMbl€ CBSI3aHbI C TPAHUTOUJAMH U KaKOTO
OHM IIPOUCXOKIAECHUA?

40. Kakue mopoJibl KUCJIOTO COCTaBa MPOU3OIILIN U3 KUIKUX, a KAaKUe U3
BsI3kux Marm? Kak MOXHO 3TO JoKa3aTh?

41. Kakue BHEUIHWE MPU3HAKH YKaXYT HAa TO, YTO PHUOJIHUT MOpeTepriel
BTOPUYHBIC U3MEHEHUS?

42. Kakue ByJIKaHMYECKHE CTEKJIa KMCJIOr0 COCTaBa BbI 3HAETE U YEM OHU
JpYT OT Apyra OTJIUYArTCs?



43. KakoBo cTpoeHHEe HWrHUMOPUTOBBIX TIOTOKOB M THIOTE3Bl HX
oOpa3oBaHus?

44. Kakue cymecTBYIOT THIIOTE3bI 00pa30BaHUs ErMaTUTOB U arTUTOB?

45. Yrto Ttakoe wmarmatuueckue ¢Gopmanud U KAKOW CMBICT B UX
BBIIEJICHUN?

46. Ha3oBute rumote3bl 00pa30BaHUs YJIbTPAOCHOBHBIX U OCHOBHBIX
HOPO/I.

47. Yto Takoe KpucTauM3anuoHHas auddepeHunanus 0a3aJbTOBBIX
MarMm M Kak OHa IMPOUCXOIUT?

48. Kakue sBiIeHUA B TETPOJOTHH OOBICHAIOT C MPUBJICYCHUEM
MeXaHW3Ma: a) JIUKBAIuu; 0) ra30BOTO MepeHoca; B) nuddhepeHnaniy BemecTBa
o npuHuuny Cope?

49. Kakue BBl 3HaeTe THUIOTE3bl MPOUCXOXKICHUA TOPOJ KHUCIIOTO
cocraBa?

50. 3auem, mo BameMy MHEHHIO, HEOOXOIMMO 3HATh IPOHMCXOKICHHE
T€X WJIM UHBIX TOPHBIX TOPOA?

51. KaxkoBO MpPOUCXOXACHHE AHOPUTOB W TOYEMY OHH, IO BalleMy
MHEHUI0, O€HBI MT0JIE3HBIMU HUCKOTIAEMbIMU?

52.  Jlaiite onpezesieHue MOHATUIO KTEKCTYpay.

53.  Kakwue BUIBI CEUMEHTAIIMOHHBIX TEKCTYP BBl 3HaeTE?

54.  Kakwue ocHOBHbIE MOP(OIOTrHYECKUE TUIIBI CIOUCTOCTH BbI 3HaeTe?

55.  Omnpenenute OCHOBHbIE MPUUYMHBI BOSHUKHOBEHUS PA3IMYHBIX THUIIOB
CJIOUCTOCTH.

56. Kak o6pa3yroTcs nedopMaioHHbIE TEKCTYPhI?

57. Kak ycraHoBUTh  (DU3UKO-TeOrpauyecKkue  YCIOBUS  CPEJIbI
ceAMMEHTAIMU MO Ae(hOpPMaIIMOHHBIM TEKCTypam?

58. Kak 00pa3yroTcsi OMOreHHbIE TeKCTYPhI?

59. B dyem reHernueckoe MPEUMYIIECTBO MXHOGOCCHIMMA Cpeau APYTHUX
OMOTEHHBIX TEKCTYp?

60. Kakoe reHeTMuyeckoe  3HaYeHWE  WMEIOT  OOyIJCHHBIE |
JTUTU(ULIHUPOBAHHBIE OCTATKH (PIIOPHI?

61. Yewm oTiMuaroTCA JUAreHEeTUUYECKHEe KOHKPEUU O KaTareHeTUYECKUX?

62. laiiTe omnpesenieHre MOHATHIO «CTPYKTYPay.

63. OnuumTe OCHOBHBIE (PAKTOPHI, ONpeAeaomre GopMy KOMIOHEHTOB
OCaJIOYHBIX MOPO/I.

64. Kakoe reHeTnueckoe 3HaY€HNUE UMEIOT CTPYKTYpPHbIE MPU3HAKU?

65. Omnpenenure 3HaUY€HHE KAaTareHETUYECKUX MPOIIECCOB B M3MEHEHHUH
(OpMbI KOMITOHEHTOB, CJIAraloIIMX 0CAJOYHYIO MOPOIY.

66. Kakue mopoapl OTHOCITCS K KPYITHOOOJIOMOYHBIM?

67. YcnoBus 06pa3zoBaHMs KPyITHOOOJIOMOYHBIX MTOPO/I.



68. I'enermueckoe 3HaueHHE OpEKYMid, KOHIJIOMEPATOB Pa3HOrO THMA U
KOHIJIOMEpaTO-OpeKyunil.

69. Kaxkue mopoasr OTHOCITCS K MEITKOOOIOMOYHBIM?

70. Knaccudukarus MeIKOOOJIOMOYHBIX MOPOJ IO pa3Mepy M COCTaBy
clJIararomiero 00JIOMOYHOTO MaTepHaa.

71.  CTpyKTypHbIE€ IPU3HAKU MEITKOOOJIOMOYHBIX TOPOJ.

72. ®opma (mepBuyHaAs W BTOPHYHAsA) 3€peH U OOJOMKOB B aJEBPUTO-
MIECYAHBIX TTOPOJIaX.

73. Kakme MuHEpaIormueckue KOMIIOHEHTHI MECYaHUKOB M aJICBPOJIMTOB
OTHOCSTCSI K TIOPOJI000pa3yIoNIiM, BTOPOCTENICHHBIM, aKIIECCOPHBIM?

74.  OOBsACHUTE WX MajieoreorpapuIecKkoe 3HAYCHHE.

75. B d4em oTiiMume aJUIOTUTEHHBIX MUHEPAJIOB OT Ay TUT€HHBIX ?

76. Kakoe mnaneoreorpaguueckoe 3HaAUCHHE HMEET MHUHEPAJOTUYECKUI
COCTaB NIECYAHUKOB U aJIEBPOJIUTOB?

/7. Knaccudukaius IEMEHTOB MO COOTHOIIEHHUIO UX C OOJIOMOYHBIM
MaTepUaJIOM.

78. OCHOBHBIE TEHETHYECKHE TPU3HAKK MOPCKHX, O3CPHBIX M PEUYHBIX
NIECUAHUKOB.

79.  OCHOBHBIE T€HETUYECKUE TTPU3HAKH PEUHBIX, (DITIOBHOIIISIIIUAIBHBIX U
DOJIOBBIX MTECYAHUKOB.

80. YcnoBus oOpa3oBaHUs aleBPOIUTOB.

8l. JlmarecHeTWyecKHe M3MECHEHHUS B TICCYaHUKAX M aJICBPOJIUTAX.

82. Kararenes u MeTareHes B eCYaHUKAX U aJIeBPOJIUTAX.

83. Kak 00pa3yroTcst ByJIKAaHOT€HHO-0CAI0YHbIC TTOPOIbI?

84. Kakwue ocajoyHbIe TOPOIBI OTHOCATCS K TIIMHUCTHIM?

85.  OnumuTe reHeTUYECKHUE TUTIBI TIIMHUCTHIX TOPO/I.

86. Kaxkue daxTopbl onpeaensitoT KIaCTHYHOCTh TIIMHUCTHIX MOPOJ1?

87. CoctaBbTe psii  TIMHHUCTBIX  MHHEPAJOB IO  BO3PACTaHUIO
WHTEHCUBHOCTU HaOyXaHUSI.

88. [laiite 0o0OCHOBaHME CTENEHHU YIUIOTHEHUS TJIMHHUCTHIX TMOPOA B
mpoleccax JUTOTeHe3a U MOCTCETUMEHTAIIMOHHBIX TpeoOpa3oBaHMiA.

89. B kakux ycinoBusix 00pa3zyroTcsi TTMHO3EMHUCTBIE TTOPOIbI?

90. Ilo kakuM TmpU3HAKAM PA3IUYAIOTCA TEHETUYECKUE TPYIIIBI
OOKCUTOB?

91. CoctaB, CTPYKTYpBI 1 TEKCTYPHI TTTMHO3EMHUCTHIX MTOPO/I.

92. VYcnoBus hopmMupoBaHus OOKCHUTOB.

93. OcHoBHbBIE MUHEpaJIbI U OCOOEHHOCTH PACHpPOCTPAHEHUSI OCAJTOUYHBIX
KEJIE3UCTHIX MOPO/I.

94. OOBsAcHUTE pa3HOOOpA3UE TEKCTYpP, CTPYKTYp M ILIBETA KEJIE3UCTHIX
TIOPO/I.

95.  VcnoBust GopMUPOBaHUS OCAIOUHBIX KEJIE3HBIX PY/I.



96. B kakux ycnoBHUsX (GOPMUPYIOTCS OKUCHBIE U OKUCIICHHBIE KEJIE3HbIE
pynbI?

97. JlaliTe TCHETHUYECKYIO KITACCHU(UKAIIMIO MAPTAHIIEBBIX TIOPO/I.

98. Ha kakux ctaausx TuToreHe3a GOpMUPYIOTCS MapraHIIeBbIe Py IbI?

99. Omnumurte ycnoBus GOPMHUPOBAHUS UM OCOOCHHOCTH CTPOCHUS
Pa3TUYHBIX MAPTAHIIEBBIX TTOPO/I.

100. Kakue reoXMMHYECKHE YCIOBUS CIIOCOOCTBYIOT KOHIICHTPAIUH
dbocdopa?

101. TIlpuenute knaccudukamnuio ¢GochaTHBIX MOPOJ MO TeHETHYECKUM
MpU3HAKaM.

102. TlpuBeauTe TEHETUUYECKYIO KJIIACCH(PUKAIMIO KPEMHHUCTHIX TTOPOI.

103. Crpoenue u ycimoBus (HOPMHUPOBAHHS OPTAaHOTCHHBIX KPEMHHCTHIX
HOPO/I.

104. VYcnoBus GopMHPOBAHUS XEMOTEHHBIX U KPEMHHUCTBIX TTOPO/I.

105. VYcrnoBus oOpa3oBaHUS XeMOOHOTEHHBIX KPEMHHUCTHIX ITOPO/I.

106. Kaxkue ocamodHbIe TOPOBI OTHOCITCS K KapOOHATHBIM?

107. IlpuBemute KIaccupuKaIuio KapOOHATHBIX TIOPOJ IO TEHE3UCY.

108. OcHoOBHbIE TMNpU3HAKA W YCIOBUA O0Opa3oBaHUS HM3BECTHSIKOB
00JIOMOYHBIX U X€MOTECHHBIX.

109. VYcnoBus hopMHupOBaHUS OMOTEHHBIX U3BECTHSIKOB.

110. Kaxk 00pa3yroTcsi KpUCTATUTMYECKHUE U3BECTHAKH?

111. VYcnoBus 0o0pa3oBaHHs JOJOMHUTOB OOJOMOYHBIX, OPTaHOTCHHBIX U
XEMOTEHHBIX.

112. Kak o0pa3yroTcs METaCOMaTUYECKUE TIOJIOMUTHI?

113. Kaxk hopmupyroTcst kapOOHATHBIE TOPOIBI CMEIIAHHOTO COCTaBa?

114. Onumute oCHOBHBIE (PaKTOPBI 00Pa30BaHUS COJISTHBIX MOPO/I.

115. OOBsicHUTE 30HATBHOCTH PACIIPOCTPAHEHUS COJISTHBIX TIOPO/I.

116. Yem oOBscHsAETCS pa3HOOOpa3re 1BETa COJISTHBIX MTOPOI?

117. CocraB u yciaoBus 00pa3oBaHUs CyJIb(aTHBIX TOPOSI.

118. CocraB u ycnoBusi 00pa30BaHUS XJIOPUIHBIX TOPO/I.

119. JImareHe3 B COJSHBIX OTIIOXKCHUSX.

120. KaxoBa poJib KaTareHETUYECKUX W METAareHeTUYECKHUX IMpoIleccax B
dbopMupOBaHUU COJIEH KakK (PIIOUI0yTIOPOB?

Kpurtepuu oneHKH 3alIUTHl YCTHOTO OMpoca:

— OIIEHKA ‘“3a4T€HO” CTABUTCS, €CJIM CTYACHT JOCTATOYHO MOJHO OTBEYAET
Ha BOMPOC, PA3BEPHYTO APTYMEHTHUPYET BBIJBUTAEMBIC TOJIOKEHUS, MPUBOJUT
yOenuTenpHble  MPUMEPHI, OOHAPYXMBAeT  MOCIEIOBATEIHHOCTh  aHAU3a,
JEMOHCTPUPYET 3HAHWE CHEIUAIbHOM JUTEpaTyphl B paMKax y4eOHOTO
METOJMYECKOT0 KOMIUIEKCA M IOMOJIHUTEIbHBIX HCTOYHHKOB WH(OPMAITUH;

— OIIGHKa ““He 3a4TE€HO’’ CTaBHUTCSA, €CJIU OTBET HEJOCTATOYHO JOTMYECKHU
BBICTPOCH, CTYIEHT OOHapy>KHMBAaeT CJIa00OCTh B Pa3BEPHYTOM PACKPHITUU



po(heCcCHOHATBHBIX MOHATHH.

[IpomexxyTOouHass arrecranys OCYLICCTBIISICTCS B KOHIIE CEMECTpa H
3aBeplIaeT M3y4yeHHe AUCHUIUIMHBI. [lo0OHBI KOHTpPOJb MOMOTAeT OLEHUTH
0oJsiee KpyIlHblE COBOKYITHOCTH 3HAHUI U YMEHMM, B HEKOTOPBIX ClIydasx — Jaxke
(opMHUpOBaHKE ONPEAEIEHHBIX MPOPECCUOHATBHBIX KOMIIETEHIIHU.

Bumom Tekymieil OTYETHOCTH CTYIEHTOB IO CaMOCTOSITENbHOM paboTe
ABIIIOTCA  COOECeOBaHUS W KOHCYJbTAllUM C IPENoJaBaTelieM [0 TeMaM
WHAMBUIYQJIbHBIX 3aHATUN B BHJE KOHTPOJUPYEMOW CaMOCTOSITENBHON padOThI
(KCP). UtoroBblit KOHTPOJIb OCYIIECTBIISETCS B BUJE 3aU€Ta.

4.2 (I)OHII OLCHOYHbBLIX CPEACTB I1JIA MPOBCACHUA l'lpOMe)KyTO‘lHOﬁ arrecranmmmu

K dopmaM koHTpOJsi OTHOCUTCS 3auem — 3TO (opMa MPOMEKYTOUHOU
aTTeCTallMM CTYyJIEHTa, oOmpejaenseMas ydeOHbIM IUJJAaHOM TOATOTOBKU 10
HampasieHuto BO. 3ader ciaykuT (Hopmoii MPOBEPKH YCIEUTHOTO BBIMOIHEHUS
OakanaBpamMu J1a0OpaTOpHBIX pPabOT W  YCBOGHHMS Y4eOHOro wmatepuana
JICKIIMOHHBIX 3aHITHM.

OneHouyHble cpencTtBa [Uisl HMHBAIMAOB M JIMIl C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH  3JIOPOBBSl  BBIOMPAIOTCS € YYETOM UX HMHAMBUAYaJIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— mpu  HEoOXOAMMOCTH WHBAIUIAAM M JIMIAM C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37IOPOBBSl  TIPEOCTABIISICTCS  JOIMOJHUTEIBHOE BpeMs s
MOJIFOTOBKY OTBETA HA IK3aMEHE;

— TIpU TPOBEJACHUM TMPOIEAYPHhl OICHUBAHUS PE3yJbTaTOB OOyUYCHHS
WHBAJIMJOB W JIMII C  OrPAHMYECHHBIMH  BO3MOXKHOCTSIMH  3JI0POBbBS
PeTyCMaTPUBACTCS MCIIONH30BAHUE TEXHMUYECKUX CPEACTB, HEOOXOIUMBIX MM B
CBSI3M C MX WHIUBUYTBHBIMA OCOOCHHOCTSIMU;

— TpU  HEOOXOAMMOCTH JUIA OOydYalIMXCA C OTPaHUYCHHBIMHU
BO3MOYKHOCTSIMU 3JI0POBbSI U HMHBAJIHMJOB TMPOIEAypa OIEHWBAHMS PE3yJIbTaTOB
OOy4YeHHSI IO JUCITUTUTHHE MOXKET TPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipouienypa olieHWBaHUS pPE3yJIbTaTOB OOYYEHHS WHBATUAOB U JHI[ C
OTPAaHUYEHHBIMH  BO3MOXXHOCTSIMH ~ 3[IOPOBBSI 0  JAWCHUIUIMHE  (MOJYIIIO)
npeaycMaTpuBaeT NpenocTaBieHrue uHpopManuu B GopMax, aJanTUPOBAHHBIX K
OTPaHUYCHHSIM UX 3I0POBbSI U BOCTIPUSTHSI HHPOPMAIIUHN:

JUis vIL ¢ HapyIICHUSIMH 3pEHUSI:

— B Me4aTtHo (GopMe YBEITUUEHHBIM IIPUPTOM,

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

Jyist Ut ¢ HApYIIIEHUSIMU CITyXa:

— B MeYaTHou dopme,



— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUia Au1L ¢ HapyIIEeHUSAMH OTIOPHO-JBUTATEIBHOTO arapara:

— B MeYaTHOU dopme,

— B (popMe€ 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHbI TepeYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT
KOHTHHT€HTa 00y4aromuXcs.

Bomnpoce! niis 3ayera:

1.Yto Takoe netporpadus u ¢ KaKUMH HayKaMH OHa CBsi3aHa?

2. Yro Takoe ropHas nopoaa?

3. OT 4ero 3aBUCHUT COCTaB MarMaTU4ECKUX FTOPHBIX ITOPOA?

4, Kakne XuMHYecKMe€ KOMIOHEHThI TOPHBIX ITOPOJ HAa3bIBAIOTCS
MIETPOTCHHBIMU ?

5. [To xakOMy IPUHIMIY Pa3IesA0T MArMaTUYECKUE TOPHBIE OPOIbI?

6. [ToueMy poroBble OOMaHKU KPUCTAJUIM3YIOTCSI TOJIBKO B TITyOMHHBIX
nopoaax?

7. [Ipy KakuX yCIOBUAX B OPOJAX, HACHIIIEHHBIX KPEMHE3EMOM, MOXKET
KPHUCTAJUIN30BATHCS OJIMBUH?

8. YT0 Takoe KpUCTauIM3alus ¢ IBTEKTUKON?

9. Yro Takoe KpucTaIIu3aLus ¢ 00pa3oBaHUEM TBEPABIX PaCTBOPOB?

10. OnuHaAKOBBIN JM COCTaB UMEIOT MEPBbIE U 0OJIee O3 THUE KPUCTAIIIBL:
a) MpU KPUCTAIM3ALUN C IBTEKTHKOW, 0) MPU KPUCTAIIU3AIUU 0 MPUHILHUITY
TBEepbIX pacTBOpoB? [Touemy?

11. Kakoe npakTuyeckoe 3Hau€HUE B METPOJIOTUU UMEET BhisABIEeHHas H.
JI. Boy?HOM 3aKOHOMEPHOCTh KPHUCTAJUIU3ALMU TEMHOLBETHBIX U CBETJIOLBETHBIX
MHHEPAJIOB B pacIuiaBe?

12. Tlo xakuM TpU3HAKAM MOXHO OIEHUTh MOCJIEI0BATEILHOCTD
KpUCTAJUTM3AI[MU MUHEPAJIIOB B MArMaTUYECKUX TOPHBIX MTOpoax?

13. Ot uero 3aBUCAT (POPMBI MarMaTUYECKUX TeN U Kakue (POpPMbI BbI
3HaeTe?

14. Ot dero 3aBHCAT TEKCTYphl MarMaTU4eCKUX MOPOJ M MO KaKOMy
MPUHIIAITY OHU BBIJICISIFOTCS?

15. Kakue TeKCTyphl XapakTEpHBI IJIs IUTyTOHUYECKUX, BYJKAHUYECKUX U
I'UIaduCCaIbHBIX TOPHBIX MTOPOA?

16. Ot dYero 3aBUCAT CTPYKTYpbl MarMaTHYE€CKHX TOPOJ M IO KaKOMY
MIPUHIIAITY OHU BBIJICISIFOTCS?

17. Kaxkue cTpyKTypbl XapaKTepHBI JIs ITyTOHUYECKHUX, BYITKAHUYECKHUX
¥ TUMaOUCCaTbHBIX TOPHBIX TOPOT?

18. HazoBuTe mnpu3HAKW, TIOJIOKEHHBIE B OCHOBY KJacCHU(UKAIIUU
MarMaTu4eCcKuX TOPHBIX TOPOT?

19. Kak npousBoauTcs kiaccudukanusi runadrccaibHbIX TOPHBIX MOPOJ?
3. Kak npousBoauTcs KiaaccuPpUKaus ByJIKaHOT€HHO-00JIOMOYHBIX TOpoa?



20. Kakwue mopojabl OTHOCATCA K ynbTpaMaduTOBBIM U MOYeMy?

21. Yem oTauYarOTCAd IUIYyTOHUYECKHE YIbTpaMapuThl HOPMAIbHOU
HIEJIOYHOCTH OT BYJKAHUYECKUX?

22. B kakux = TEKTOHMYECKMX  OOCTaHOBKax  pPaclpOCTPAHEHbI
yJIbTpaMa(UThl U KaKUe TOJIE3HbIE UCKOMIAEMbIE C HUMU CBSI3aHbI?

23. UYem omimyaroTcs IMIENOYHBIC YIbTpaMaduThl OT CXOIHBIX TOPOJ
HOPMAaJIBHOM 11esIouHOCTU? B yeM 310 nposiBisiercs?

24. Yro Takoe KapOOHATUTHI M KaKUE TIOJIE3HbIE HCKOIAaeMble C HUMU
CBSI3aHBbI?

25. Kaxkosa posib mopoj; OCHOBHOTO COCTaBa B pUpoe?

26. Kakxume Bpl 3HaeTe IUIyTOHMYECKHE U BYJKAHUYECKHE TOPOIBI
OCHOBHOT'O COCTaBa HOPMAJIbHOM IIETOYHOCTHU?

27. KaxkoBbl reosioruueckue ycioBus 3ajieranusi rabopou10B?

28. KaxkoBbl reosioruueckue ycioBus 3ajieranus 0a3aabTona0B?

29. Kakue mone3Hble HMCKOMAaeMbIe CBS3aHBI C OCHOBHBIMHU ITOPOJaMU
HOPMAJIbHOM IIETOYHOCTH?

30. Oxapakrepu3yiiTe CyOIIEIOYHbIE M INEIOYHBIE MOPOABI OCHOBHOTO
COCTaBa, 10 KaKOMY MPUHIIUITY OHU Pa3eISIOTCs?

31. KakoBbl TIecOoJIOTUYECKHE YCIOBHUSI 3aJleTaHUs M PaCIpPOCTPAHEHHUE
CyOILIeTOYHBIX U MIEJIOYHBIX TOPOJ OCHOBHOTO COCTaBa?

32. JlaWiTe OOmIyI0 XapaKTEpPUCTUKYy TIOpOAAM CPEIHETO COCTaBa W
OOBSCHUTE, YEM OHU OTJIMYAIOTCS OT TIOPOJ OCHOBHOTO COCTaBa?

33. KakoBbl TreoJloTUYECKHE YCIOBHUSI 3aJIeTaHUs M PaCIpPOCTPAHEHHUE
IUTYyTOHUYECKUX U BYJIKAHWYECKUX IIOPOJ] CPEIHEr0 CocTaBa HOPMaIbHOU
HIEJI0YHOCTH?

34. Urto Takoe «aHAE3UTOBAs JTMHUSI» M YTO OHA TTOKa3hIBacT?

35. KakoBbl KpuTepwH OTHECEHHS TIOPOJ CpPEIHEr0 COoCTaBa K
CyOIIEIOYHOM U MIETOYHOU PA3HOBUIHOCTH?

36. PacnpocTtpaneHme W TCOJOTHYECKHE  YCIOBUSA  3aJCTaHUS
CyOILIeTIOYHBIX 1 MIEJIOYHBIX TTOPOJ] CPEAHETO COCTaBa?

37. JlaWiTe oOmIyr0 XapaKTepUCTUKY TpaHUTOWJIAM ©  OOBSCHUTE
MPUHITUTIBI UX PA3CIICHHUS.

38. B uyem oTiMuuMe HOPMAIBHOTO TpPaHWUTA OT TPAHUTA PaANAKUBU U
yapHOKHTa?

39. Kakwue mosie3HbIe MCKONAEMbIE CBSI3aHBI C TPAHUTOMIAMH U KaKOTO
OHH MPOUCXOKICHUS ?

40. Kakue mopoJibl KUCJIOTO COCTaBa MPOU3OIILIN U3 KUIKUX, a KAaKUe U3
Bs13kux Marm? Kak MOXHO 3TO JoKa3aTh?

41. Kakue BHENIHHWE TMPU3HAKKA YKAXYT HA TO, YTO PHOJIUT IPETepIies
BTOPHYHBIC U3MCHCHHUS?



42. Kakue ByJIKaHUYECKHUE CTEKJIa KHCIIOTO COCTaBa Bl 3HAETE W YEM OHH
JpYT OT Apyra OTJIUYArTCs?

43. KakoBO CTpPOCHHE WrHUMOPHTOBBIX TIIOTOKOB U THIIOTE3BI HX
oOpazoBanus?

44, Kakue cynecTBYIOT THIOTE3bl 00pa30BaHUs MErMaTUTOB U allJIUTOB?

45. Yrto Takoe MmarmMatuyeckue ¢GopManMM W KaKOW CMBICH B UX
BBIJICTICHUU ?

46. HazoBute rumnote3bl 00pa30oBaHUSA YJITPAOCHOBHBIX M OCHOBHBIX
MOPO/I.

47. Yto Takoe KpucTaum3anuoHHas auddepeHumnalys 0a3aJbTOBBIX
Marm M KaK OHa MPOUCXOUT?

48. Kakue sBICHUA B TETPOJOTHH OOBICHAIOT C TPHUBICUYCHHUEM
MeXaHu3Ma: a) JIMKBaIuu; 0) ra30Boro rnepeHoca; B) nuddepeHnnani BemecTna
no npuHnuny Cope?

49. Kakue BB 3HAETE THIIOTE3BI MPOWCXOKIACHUS TOPOJ KHCIIOTO
cocrasa?

50. 3auem, mo BameMy MHEHHIO, HEOOXOIWMO 3HATh IPOHMCXOKICHHE
TEX WJIM UHBIX TOPHBIX TOPOA?

51. KakoBOo mnpoHUCXOXICHUE ITUOPUTOB U TMOUYEMY OHH, MO BalleMy
MHEHHIO, OCTHBI ITOJIE3HBIMA HCKOTIAEMBIMH ?

52. JlaiiTe ompeercHNE MOHIATHIO KTEKCTYPay.

53.  Kaxkue BubI CETMMEHTAIIMOHHBIX TEKCTYpP BbI 3HaeTe?

54. Kakwue ocHOBHBIE MOP(HOIOTHYECKHE TUTTBI CIONCTOCTH BbI 3HaeTe?

55.  Ompenenute OCHOBHBIC MPUYUHBI BOSHUKHOBEHUS Pa3JIMYHBIX THUIIOB
CIIOUCTOCTH.

56. Kak oOpasytorcst gedopMamioHHbIe TEKCTYPhI?

57. Kak  ycraHoBUTh  (U3UKO-TEOrpaPUUYECKUE  YCIOBUS  CPEIbI
CeMMEHTAINH 0 Je(OPMAIIMOHHBIM TEKCTypam?

58. Kak o0pasyrorcsi OMOreHHbIE TEKCTYPHI?

59. B dyem reHeTHueckoe MPEUMYIIECTBO MXHOMOCCHIMNA CPEId APYTHX
OMOTEHHBIX TEKCTYp?

60. Kakoe reHeTrmueckoe  3HaYeHHE  HUMEIOT  OOyIJeHHbIE U
JTUTU(GUIUPOBAHHBIE OCTATKH (PIIOPHI?

61. Yewm oTIMYAOTCS AUATCHETHYECKHE KOHKPEIIUU O KaTareHETUYECKHX ?

62. JlaiiTe onpenesieHHE MOHITUIO «CTPYKTYpay.

63. OmnumuTe OCHOBHBIE (PAKTOPHI, ONPEACIIoNHe (opMy KOMIOHEHTOB
OCaJIOYHBIX TIOPO/I.

64. Kaxkoe renernueckoe 3HaUCHUE UMEIOT CTPYKTYPHBIE IPU3HAKH?

65. Omnpenenurte 3HaUYCHHE KaTareHETUYECKUX IMPOIECCOB B M3MEHEHUU
(bOpMBI KOMITOHEHTOB, CJIATAIOIINX 0CATOYHYIO MTOPOTY.

66. Kakue mopoabl OTHOCATCS K KpYyITHOOOIOMOYHBIM?



67. YcnoBus 00pa3oBaHMs KPYITHOOOIOMOYHBIX ITOPOSI.

68. I'enermueckoe 3HaueHHWE OpEKYM, KOHTJIIOMEPATOB PAa3HOTO THIMA H
KOHIJIOMEpaTO-OpeKyunil.

69. Kakue nmopoipl OTHOCSTCS K MEIKOOOJIOMOYHBIM?

70. Knaccudukarus MeIKOOOJIOMOYHBIX MOPOJ IO pa3Mepy M COCTaBy
clIararomiero 06JI0MOYHOTO MaTepHaa.

71. CrpyKTypHbIE IPU3HAKU MEIKOOOIOMOYHBIX MOPOJ.

72. ®opwma (mepBUYHAs U BTOpPUYHAs) 3€peH M OOJOMKOB B aJEBPHUTO-
necyaHbIX Opoaax.

73. Kakue muHepamoruyeckre KOMIOHEHTHI MECUaHUKOB U aJIEBPOJIUTOB
OTHOCSITCS K IOPOJI000pa3yIOIM, BTOPOCTENECHHBIM, aKIIECCOPHBIM?

74.  OO0BsicHUTE UX Najieoreorpad@uueckoe 3HaAYCHHE.

75. B dem oTiiMune aJUIOTUTEHHBIX MUHEPAJIOB OT Ay TUTC€HHBIX ?

76. Kakoe mnaneoreorpaduueckoe 3HaAYCHHE HMEET MHUHEPATOTHYECKUMN
COCTaB MECYAHNUKOB U aJIEBPOJIUTOB?

/7. Knaccudukaius 1IEMEHTOB MO COOTHOIIEHHUIO UX C OOJIOMOYHBIM
MaTepUaJIOM.

78. OCHOBHbBIE T€HETHYECKHE TMPU3HAKA MOPCKHUX, O3€PHBIX M PEUHBIX
MEeCYaHUKOB.

79.  OCHOBHBIE TEHETUYCCKUEC MPU3HAKHA PEUHBIX, ()ITFOBHOTIISAIIMAILHBIX U
DOJIOBBIX MTECYAHUKOB.

80. VYcnoBus 06pa3oBaHMsI aIEBPOJIUTOB.

8l. JlmarecHeTWyecKHe M3MECHEHHUS B TICCYaHUKAX M aJICBPOJIUTAX.

82. Kararenes u MeTareHes B eCYaHUKaX U aJIeBPOJIUTAX.

83. Kak 00pa3yroTcs ByJIKaHOTEHHO-0CAI0YHBIC TTOPOIBI?

84. Kaxkwue ocagouHbIC MOPOJIBI OTHOCATCS K TIIMHUCTHIM?

85.  Onumure reHeTUYEeCKUE TUITBI TIIMHUCTBIX MOPO/I.

86. Kaxkue daxTopsl onpeaensitoT KIaCTHYHOCTh TIIMHUCTHIX MOPOJ1?

87. CocraBbTe psa TIMHACTBIX  MHHEPAJOB IO  BO3PACTaHUIO
WHTEHCUBHOCTH HaOyXaHUSI.

88. [laiite o0OCHOBaHME CTENEHHW YIUIOTHEHHUS TJIMHUCTHIX TMOPOA B
Ipolleccax JUTOTeHe3a U TOCTCEIMMEHTAIIMOHHBIX MPEe0Opa30BaHMIA.

89. B kakux ycinoBusix 00pa3zyroTcsi TITMHO3EMHUCTBIE TTOPOIbI?

90. Ilo kakuM TIpU3HAKAM Pa3IMYAIOTCS TEHETUYECKHUE  TPYIIITHI
OOKCUTOB?

91. CocraB, CTpYKTYpbI U TEKCTYPbI TTTMHO3EMHUCTBIX TOPOJ.

92.  VYcnoBus hopmupoBaHusi O0KCUTOB.

93. OcHOBHBIE MUHEPAJIBI 1 OCOOCHHOCTH PACIIPOCTPAHEHUS OCAIOTHBIX

94.  xeyne3ucThIX MOPOJ.

95. OOBsacHUTE pazHOOOpa3ue TEKCTYP, CTPYKTYP U LBETA KEJIEZUCTHIX

96. mopos.



97. VYcnoBust GopMUPOBaHUS OCAIOUHBIX KEJIE3HBIX PY/I.

98. B kakux ycinoBHsX (OPMUPYIOTCS OKUCHBIE M OKUCIICHHBIC JKEJIC3HbIC
pynbI?

99. laliTe reHEeTUYECKYIO KIACCU(UKAIIMIO MAapTaHIIEBbIX MOPO/I.

100. Ha xakux cTagusx quToreHe3a GopMUPYIOTCS MapTaHIeBbIe Py Ibl?

101. Omnwumurte yciaoBuss (QOPMUPOBAHUS U OCOOCHHOCTH CTPOCHHS
pa3IMYHBIX MapTaHIEBBIX MOPO/I.

102. Kakue TreoXxuMHUYeCKHe YCIOBUS CIIOCOOCTBYIOT KOHIICHTpAIIUU
dbochopa?

103. TIlpuBenute knaccudukanuio ¢GochaTHBIX MOPOJ MO TeHETHYECKUM
pU3HAKaM.

104. IlpuBemuTe reHETHUECKYIO KIACCU(PUKAINIO KPEMHUCTBIX TTOPOJ.

105. Crpoenue u ycinoBus (HOPMUPOBAHMS OPTraHOTCHHBIX KPEMHHUCTBIX
HOPO/I.

106. VYcnoBus GopMUPOBAaHUS XEMOTEHHBIX U KPEMHHUCTHIX MTOPO/I.

107. VYcnoBus oOpa3oBaHUS XeMOOHOTECHHBIX KPEMHHUCTHIX MTOPOI.

108. Kaxkue ocamodabIe TOPOBI OTHOCITCS K KapOOHATHBIM?

109. IIpuBenute KnaccuuUKaIuio KapOOHATHBIX TTOPOJ 110 TEHE3UCY.

110. OcHoBHbIE TMNpU3HAKA U YCIOBUS O0Opa30BaHUS HM3BECTHSIKOB
00JIOMOYHBIX U XEMOTE€HHBIX.

111. VYcnoBus popMHpoBaHUS OMOTEHHBIX H3BECTHAKOB.

112. Kak o0pa3yroTcst KpUCTALTUYECKUE U3BECTHIKH?

113. VYcnoBus 00pa3oBaHHs JOJOMHUTOB OOJOMOYHBIX, OPTaHOTCHHBIX U
XEMOTEHHBIX.

114. Kak o0Opa3yroTcs METACOMAaTUYECKHUE TOJIOMUTHI?

115. Kak dpopmupyrorcsa kapOOHaTHBIE TOPOIbI CMEIIAHHOTO COCTaBa?

116. OmnumuTte ocCHOBHBIE (haKTOPBI 0OPa30BaHUS COJITHBIX MOPO/I.

117. OObBsicHUTE 30HATBHOCTH PACIIPOCTPAHEHUS COJISTHBIX TIOPO/I.

118. Yewm oOBsicHsIETCS pazHOOOpa3ne 1BETA COMSTHBIX TTOPOa?

119. CocraB u ycioBust 00pa3oBaHus CyJIb(PaTHBIX TTOPOI.

120. CocraB u ycnoBusi 00pa30BaHUS XJIOPUIHBIX TTOPO/I.

121. JImareHes B COJSHBIX OTJIOKCHHUSX.

122. KaxoBa poJib KaTareHETUYECKUX W METareHEeTUYECKHUX MpoIeccax B
dbopmupoBaHUU cojiel Kak (PJIrouI0ymnopoB?

KpuTepun omieHKH 3aUThl YCTHOTO OTpOca:

— OIICHKA ‘“3aYTEHO” CTaBUTCS, €CIM CTYJIEHT JOCTaTOYHO IMOJIHO OTBEYAeT
Ha BOMPOC, PA3BEPHYTO APTYMEHTHUPYET BBIJBUTAEMBIC TOJOXKEHHUS, MPUBOJUT
yOenuTensHble  MPUMEPHI, OOHAPY)KMBAET  TOCIEIOBATEIHHOCTh  aHAJU3a,
JEMOHCTPUPYET 3HAHWE CHENHATbHOW JHTEepaTyphl B paMKax y4eOHOTO
METOJIUYECKOTO KOMIUIEKCA U TOTIOJHUTEIBHBIX HCTOYHUKOB HH()OPMAIINY;

— OIIEHKa ““He 3a4TeHO’’ CTaBUTCS, €CIIM OTBET HEJOCTATOYHO JIOTHYCCKH



BBICTPOCH, CTYIACHT OOHAapy>WBaeT cJIabOCTh B Pa3BePHYTOM PACKPBITHH
poeCCHOHATEHBIX TOHSTHH.

5. MEPEYEHb OCHOBHOM U JONOJHUTEJbHOW YYEBHOI
JIUTEPATYPBI, HEOBXOINMOM 1JI51 OCBOEHUS JUCLUITIJIUHBI
(MOIYJIST)

5.1 OcHoBHast iMTEpPaTypa

1. Anackypt O. B. Jluronorusi: ydeOHHMK JUIsl CTyI€HTOB By30B. — M.:
Axanemus, 2008. — 330 c. — ISBN 9785769546853.  (30)

2. AnanbeB B. II., IToranoB A. JI. OCHOBBI I'€0JIOTUHA, MUHEPATIOTUH U
nerporpaduu: ydeOHUK ISl CTYACHTOB BY30B. — M.: Bpicmias mkomna, 2005, —
398 ¢. — ISBN 5060048209. (20)

3. MapaxkymeB A. A., boopoB A. B. Meramopduueckass neTposiorus:
y4eOHUK JJIsi cTyAeHToB By3oB. — M.: Hayka, 2005. — 256c. —ISBN

5211050207. (27)

JUIsT OCBOCHMSI JUCUMIUIMHBI WHBAJIMAAMHM W JMUAMU C OTrPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSI UMEIOTCSI U3/IaHUS B JIIEKTPOHHOM BHU/JIE B 3JIEKTPOHHO-
ounbnuoteunbix cucreMax “Jlanp” u “FOpaiit”.

*prweqaﬂue: 6 CK06K(1X YKA3AHO KOJU4YeCcmeo IK3eMNjiApos 6 61/[6]11407’}187('8
Ky6I'y.

5.2. JlonoJiHUTEJIbHAS JIUTEPATYpPa

1. AnekceeB B.II. Jlutonorus. — ExatepunOypr: Uzn-so YITVY, 2004.
— 253 c.

2. be3ooponos P.C. Kparkuii kypc nuronoruun. — M.: Uza-o Y]IH,
1989. — 313 c.

3.Emenbsnenko I1.®., Axosnea E.b. Ilerporpadus mMarmaTudyeckux Hu
Mertamopdudeckux nopoa. — M.: Uzn-Bo MI'Y, 1985.

4, Maxnay A.A. CraguanbHBIA aHaAJIW3 JIMTOTeHe3a. — MuHCk: BI'Y,
2000.

S. Ky3snenos B.I'. Jluronorusa. OcanouHble TOpHBIE MOPOABI M HX
uzyuenue. — M.: OOO Henpa-buznecuentpy», 2007. — 511 c.



6. Jlorsunenko H.B. Iletporpadus ocamounsix mopoa. —M.: Bricias
mkona, 1984. — 416 c.

7. MapaxymeBa A.A. Ilerporpadus (I — III tom). — M.: U3zn-Bo MI'Y,
1976.

8. [TpounsikoB b.K., KysnemoB B. I'. Jluromorusa. — M.: Beicuas
mkona, 1991. — 444 c.

9. Pyxun JI.Lb. OcHoBbl Iutonoruu. — JI.: Hexgpa. 1953

10. CrpaxoB H.M. Tumnsl auToreHe3a u UX 3BOJIONUS B UCTOPUU 3E€MIIU.
—M.: T'ocreonrexusaar. 1963.

11. ®ponor B.T. Jlutonorus. — M.: U3n-Bo Moc. YH-Ta. 1992-1995.

12.  Xomomor B.H. I'eoxumus ocamounoro mporecca. — M.: TEOC. 2006.

13. Snackypt O.B. CragmaneHbii anammu3 autoreHeza. — M.: U3n-Bo
MI'Y, 1995.

14, Smackypr O.B. HoBble acnekTbl HCCIEIOBaHUS  MPOIECCOB
nutorene3a // Bectauk Mock. YH-Ta. Cep. 4. ['eonorust, 1998. Ne 5. C. 39-45

15. SHmackypr  O.B.  JlutoreHe3 B  ocaJo4yHBIX  OacceilHax
MHOTeoCHHKIMHANIEeH. — M.: I3a-Bo Mock. YH-Ta, 1989.

5.3. llepuoanyeckue u3aaHusl

1. Ilerporpadus: Hayunsii xypraa PAH. ISSN 0016-853X.

2. N3BecTus BhICIIMX Y4eOHBIX 3aBeneHU. ['eomorus u pa3Beaka: Hay4qHO-
METOJMYECKHI >KypHall MHHHCTEpCTBa O0Opa3oBaHUsi M Hayku Poccuiickoi
®denepanuun. ISSN 0016-7762.

3. 'eonorust u reodpusuka: HayuHsii xypHaa CO PAH. ISSN 0016-7886.

4. ®uzuka 3emmun: Hayunsriii sxypuan PAH. ISSN 0002-3337.

5. Bynkanonorusi u ceiicmonorus: Hayunsiii sxypuan PAH. ISSN 0203-
0306.

6. Hoxmaner Axagemun Hayk: Hayunsrit xypuan PAH (pa3gensi: ['eonorwus.
['eodusuka. ['eoxumus). ISSN 0869-5652.

7. OreuectBeHHas reojorusi: Hayunblii ;xypHan MuHUCTEPCTBA TPUPOIHBIX
pecypcoB u 3kosiorun Poccuiickoit deneparuu. ISSN 0869-7175.

8. I'eonorus wedtu m raza: Hayuno-texHuueckuii xypHaa MuHHCTEpCTBA
NPUPOAHBIX pecypcoB u 3kosoruu Poccuiickoit deneparuu. ISSN 0016-7894.

9. Bectnuxk MI'Y. Cepus 4: I'eonorusi. ISSN 0201-7385.

10. VYcmexu COBPEMEHHOIO €CTECTBO3HAHUS: HAyYHO-TEOPETHUECKHI
xypHan. ISSN 1681-7494.



6. MEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUKAILIMOHHOM CETH “UHTEPHET?,
HEOBXOJIUMBIX JIJ1s1 OCBOEHUS JUCHMILIAHBI (MOJIYJIS)

http://www.COPAH.info/
http://www.eearth.ru
http://www.sciencedirect.com
http://www.geobase.ca
http://www.krelib.com
http://www.elementy.ru/geo/
http://www.geolib.ru
http://www.geozvt.ru
http://www.geol.msu.ru
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7. METOAUYECKUE YKA3AHUS 1JIS1 OBYYAIOLIUXCS
10 OCBOEHUIO JUCLUMUITJIMHBI (MOJIYJIST)

Teopernyeckue 3HaHUS TO OCHOBHBIM pasnenam kypca “Tlerporpadus’
OakanaBpbl MPUOOPETAIOT HA JIEKUMIX U JIAOOPATOPHBIX 3aHATHUSIX, 3AKPEIUISIOT U
pPacCHIMPSAIOT BO BPEMsSI CAMOCTOSTEILHON padOTHI.

Jlekiuu mo kypey “Ilerporpadus” mpencTaBisitoTCs B BHUIE 0030pOB C
JEMOHCTPALMEN MPE3EHTALMM 110 OT/IETbHBIM OCHOBHBIM T€MaM MPOTrPaMMBl.

Jnst yrnyOneHus M 3aKpeIuieHHs TEOpPEeTHMUeCKMX 3HaHWi OakaiaBpam
PEKOMEHYETCsl BBIIIOJIHEHHUE OINPEACIIEHHOIO0 00beMa CaMOCTOSITENBHOU pPabOTHI.
OO6mmii 06beM YacoB, BBIJICJICHHBIX JJII BHEAYJAUTOPHBIX 3aHITHM, cocTaBiseT 14
4acoB.

Bueaynutopnas pabora no aucuuruiuae ‘“Ilerporpadus™ 3akimtodaercs B
CJIEIYIOLIEM:

—TMOBTOPEHUE  JIEKIIMOHHOTO MaTepuaja u  mpopaboTka  yuyeOHOro
(TeopeTHuuecKoro) Marepuana;

— MOJTOTOBKA K JJA0OPATOPHBIM 3aHSATHSIM;

— BBINOJHEHUE WHAUBUIYAIbHBIX 3aJlaHUil  (MMOATOTOBKA COOOIICHUH,
MpEe3eHTAlU );

— MOJTrOTOBKA K KOHTPOJIUPYEMOI CaMOCTOSATEIbHOM paboThl (TeCcTa);

— MOATOTOBKA K TEKYILIEMY KOHTPOJIIO.

Jns  3akpemsieHuss — TEOPETHYECKOro  Marepuajga M BBIIOJHEHHS
KOHTPOJIMPYEMBIX CaMOCTOSATEIBHBIX pa0dOT MO TUCHUIUIMHE BO BHEYUYE€OHOE BpeMs


http://www.copah.info/
http://www.eearth.ru/
http://www.sciencedirect.com/
http://www.geobase.ca/
http://www.krelib.com/
http://www.elementy.ru/geo
http://www.geolib.ru/
http://www.geozvt.ru/
http://www.geol.msu.ru/

OakanaBpam MpeAOCTaBIsAETCA BO3MOKHOCTh MOJIb30BaHUsl Oubnunorekon Kyol'V,
OMOJIMOTEKON TeoJIOrH4eckoro (hakylbTeTa, BO3MOXKHOCTSIMU KOMITBIOTEPHOTO
KJjacca (hakyapTeTa.

Buaom Tekyiieil OTYETHOCTH MO KOHTPOJUPYEMOM CaMOCTOSITEILHON paboTe
ABJIAIOTCS coOecelloBaHUS M KOHCYJbTAallUM C IMpernojaBaTelieM 10 TeMaM
WHIUBUIYAIbHBIX 3aJaHUil B BHIE TeCTOB. lcmosib3oBaHue Takod (HOpMBI
CaMOCTOATENBbHON PabOThl pacuIupsieT BO3MOXKHOCTHU JIOBEJEHUS 10 OakaaaBpoOB
MPEJICTABJICHUSI O  TEXHUKE, METOJUKE W  TEXHOJOTMU  MPOBEACHUSA
re0JIOropa3BeJOUHbIX PadoT.

Tembr TecToB mo guciutuinHe “TleTporpadgus™ MpOBOIUTCS MO 3aBEPIICHUTO
IJIaBHBIM T€M, MOCBSAIIEHHBIM MarMaTH4eCKUM, METaMOp(PUUECKUM U 0CaI0YHBIM
IIOPOJIaM B KOJIMYECTBE 0 MIECTh BAPUAHTOB IO KaK10M TeMe. Hanpumep:

. Meramop¢puueckue nmopoabl
1. YKaxxute HEBEPHOE YTBEPKICHUE. Y KpauHCKU, Annanckuid, bantuiickuii
IIUTHI XapaKTEPUIYIOTCS HATUUUEM:
A. I'panynuroB
b. 3eneHbIX ciiaHIEeB
B. nopoa, oTHocsamuxcA K panusaM riryOMHHOCTH
I'. mopoj pernoHaJIbHOTO0 MeTaMoppu3Ma
2. MetacomMaTl4ecKkuii mporecc:
A. XapakTepuszyeTcst 00pa3oBaHUEM T'€OJOTUYECKUX TEJ ¢ YETKON 30HAIBHOCTHIO
b. npu nmepexoae OT 30HbI K 30He MOCJIEI0BATEIHLHO YBEJIUYUBACTCH YUCIIO0
MHHEPAJIOB
B. mpoucxoaut 6e3 usmeHeHus: 00bEMa Mopo.y
I'. HOCUT pernoHaJIbHbBIN XapaKTEP
3. [Ipu meTamopduzMe MarMaTU4ECKUX MOPOJT BOSHUKAET:
A. mapameTamop(UThI
b. opromeramopduTbl
4. TIpoueccsl mopoaooOpa3zoBaHusl IPU AUAreHE3E!
A. llemeHTanus u paclieMEHTUPOBAHHE
b. CnaBnuBaHue, cOKpalieHrue mopoBOro NpoCTPAHCTBA U BbIJABIIMBAHUE
pacTBOPOB U3 MOP MOPOJ
B. luddepenunarius XuM.COeIMHEHHN C cerperaiyei B KOHKPEIHUsIX
5. [Ipomeccsl mopo000pa3oBaHus IPU AyTUTEHE3E:
A. llemeHnTanms
b. O0pa3oBaHue HOBbBIX MHHEPAJIOB
B. PactBOpeHrEe 1 BBIHOC MUHEPAJIOB
B duem npuHIMNIManbHAs pa3HUIIA MEXTY METaMOP(PU3MOM U METACOMATO30M:
A. Metamoppu3mM — 3TO U3BMEHEHUE XUM.COCTaBa
b. MeTtacomaTo3 -3T0 npeobpa3oBaHue ¢ U3MEHEHUEM XHUM.COCTaBa



B. Metamopdusm mpoTekaeT noj| BO3ACUCTBUEM THAPOTEPM, a METACOMATO3 MpHU
BO3JCHUCTBUH TEMIIEPATYPHI U JABJICHUS
I'. Metamop¢usm - 310 npeodpazoBaHue 0e3 U3MEeHEHHUS XHUM.COCTABA
7. Bo 4TO mipeBpaTATCs TIMHBI IPU TEPMAIbHOM METaMOppu3Me:
A. B porosuk
b. B rueiic
B. B riuMHuUCTBIN cJ1aHen
8. [Touemy rpanuT mnpu (HU3NYECKOM BBIBETPUBAHUU pa3pylIacTcs ObICTpee
4eM Mpamop:
A. I'panuT KpacHblii, a MpaMop OeJIbIi
b. I'panuT MacCUBHBIN, METKO3EPHUCTBIN, 4 MPAMOP KPYITHO3EPHUCTBIN
B. I'pa”HuT coCTOMT M3 Pa3/IMYHbIX MUHEPAJIOB
9. Eciiu meTamopduueckas mopojia CjaokeHa MPeuMyIeCTBEHHO POTOBOM
0OMaHKOM, OHa OTHOCHUTCS K:
A. rHelcam
b. cmanmam
B. ampubonuram
10. CoctaB Mmetamopdudeckoit mopoasl: 20% - buortut; 30% - KBapiy;
50% - (ITlmarnokmnaz+KIIII), mopona oTHOCUTCS:
A. K rHeiicaM
b. k cnannam
B. x xBapuuTam

Tect 1—- ocagouHbIe MOPOABI

1. Ha XMMHUYECKOE Pa3I0KEHNE MOPOJ] 3aMETHOE BIUSIHUE OKA3bIBAIOT

1. opraHndeckre KUCIOThI 3. HEOPraHWYECKUE KUCITOTHI

2. a3oT 4. Bopopoa

2. DHEpPruyHbIM PACTBOPUTEIIEM MHOTMX MPUPOJHBIX MHUHEPAIBHBIX H
OPraHUYECKUX COCAUHECHUN SABISCTCS

1. cBOOOTHBIN KUCTIOPO 3. Boaa

2. YIJIEKHCIIBIN Ta3 4. HEOpraHNYECKUE KUCIIOTHI
3. Peakuuio cpenbl BBIpaXaroT COAEP>KaHUEM HOHOB

1. kucnopona 3. a3oTa

2. yraepona 4. Bogopoaa

4. C mNOBBIIIGHHEM TeMIepaTypbl U TOHUKEHUEM JaBJICHUS PaCTBOPUMOCTD
KHUCJIOpOJa B BOJE

1. yBeamunBaercs 3. ocTaeTcst 6€3 U3MEHECHUS

2. yMeHbIIaeTCA 4. npexpamiaercs

5. B Boze, cBOOOIHBIN KUCTIOPO/T

1. oKHCHIsIeT MUHEpATbHbIE COSAUHEHUSI 3. PaCTBOPSIET CUJIUKATHI

2. BOCCTAHABJIMBAET OKMCJIbI KeJjie3a 4. OKUCHSIET OPTaHUKY



6. Kakoil uBeT nopoa ABJISIETCS NPU3HAKOM OKUCIUTENBHBIX YCIOBUN CPEIbl

1. yepHbIii 3. 3eNeHBIN

2. cepbld 4. OypbIit

7. 'yMUHOBBIE KUCIIOTHI 00pa3yroTCs

1. B TaIbIX Bogax 3. B 0oJ10TaX

2. B TEpMaJIbHBIX UCTOYHHUKAX 4. B atMOCc(epHBIX OCaIKax

8. OcagouHbIil MaTepral U3 HeAp 3eMIIU OCTYNAET B

1. razoo0pa3Hoii aze 3. TBepaoi pase

2. KoJuIouaIbHOM popme 4. xuakon gase

9. Cpenn ByJIKaHMYECKUX Ta30B, BBIICISIIOIIMXCSA B OTPOMHBIX KOJIMYECTBAX IMPHU

U3BEP)KEHUHU MTPE00Iaaat0T

1. HO 3. N

2. 502 4. HCI

10. KocMuueckoe nmpoCTpaHCTBO MOCTABIISIET HA 3EMIIK0 OCAJOYHBIN Marepual B
BHJIE METEOPUTOB, METEOPUTHOM U KOCMHUYECKOM NBUIM. [0 cocTaBy MeTeOpuTHI
paszensoTcs Ha

1. sxene3ucTrie 3. XOHAPHUTBI

2. HUKEJIUCTBIC 4. TEKTUTBI

11. MakcuMabHbIA pa3Mep YaCTHI] IIECKA, IEPEHOCUMBIX BETPOM, HE MPEBBIIIACT
1. ~ 10mm 3.~ 30mMm

2.~ 20Mm 4. ~ 50mMMm

12. PaccTostHus, Ha KOTOPBIE MEPEMENIAETCS OCATOUHBIA MaTepHal, ONpPeaeseTCs
1. pazamepamm yacTuiy 3. OCTOSIHCTBOM CKOPOCTH

2. mOpbIBaMH BETpa 4. HampaBJIEHUEM BO3YIIHOTO MOTOKA

13. B coBpemeHHyto 3moxy, Onarojmaps OuoreHHoi auddepeHmanum, MOryT
BBITIAJIaTh B 0CAJI0K

1. kpemHe3eM 3. docdarsr

2. xKene3o 4. conu

14. IIpn MOPCKOM I'yMUTHOM JIMTOTEHE3E B OCAIOK BHINAAAIOT OKHUCIIBI
1. Ca 3. Fe

2. Al 4. Mn

Kputepun o1ieHOK TECTOBOTO KOHTPOJISI 3HAHUI:

— OILICHKA ‘3a4TE€HO” BBICTABIISIETCS CTyAEHTY, HaOpaBumemy 71 — 100 %
IIPaBUJIBHBIX OTBETOB TECTUPOBAHUS;

— OILIGHKa “He 3auTeHO” BBICTABIIETCS CTyAEHTY, HaOpasumemy 70 % u
MEHee MPaBUIIbHBIX OTBETOB TECTUPOBAHUS.

UroroBeiit koHTpOsb TI0 auciuiuinde “Ilerporpadusa” ocymiecTBiIseTcs B
BHJIC 3a4ETA.

3aueT SBISETCS 3aKIIOYUTENBHBIM 3TaloM Mpoiecca (HopMHUpOBaHUS
KOMIIETEHIIMH CTYJEHTA MPU U3YYCHUU JUCLUIUINHBI UM €€ YaCTH U UMEET LENbIO



MPOBEPKY U OIICHKY 3HAHWUHW CTYIEHTOB MO TCOPUH U MPUMEHEHUIO TOTYyYEHHBIX
3HAHWM, yYMEHUW ¥ HAaBBIKOB TMPU PEIICHWHM NPAKTUYCCKUX 3a7ad. 3ader
NPOBOAMUTCA IO pAaCIHUCaHUI0, CHOPMHUPOBAHHOMY YyUEOHBIM OTICIOM |
YTBEPKICHHOMY MPOPEKTOPOM IO yueOHOU paboTe, B CPOKH, MPEAYCMOTPCHHBIC
KaJICHIapHBIM rpaduKoM yueOHoro mporecca. Pacnicanue 3a4eToB JOBOAUTCS JI0
CBEJICHHS CTYACHTOB HE MEHEE YeM 3a JIBE€ HEJENU JI0 Hauaja 3a4eTHON Helelnu.
3adeT MpUHUMAETCS IPENoJaBaTeNsIMU, BETYIIIUMH JIEKIIMOHHbIE 3aHATHS.

B ocBoeHnn AWCHUIUIMHBI WHBAIWIAMU M JIMIAMH C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMHU 3I0POBbsI OOJIBIIIOE 3HAYCHHE UMEET WHIUBHUAyalTbHas ydeOHas
paboTa (KOHCYJIbTAI[U1) — JOMOJHUTEIBHOE Pa3bsiCHEHUE YUeOHOr0 MaTepuania.

NunuBuyaibHble  KOHCYJBTAllUM 1O MPEAMETY SBIAIOTCS  BaXKHBIM
(bakTOpoM, CIOCOOCTBYIONTUM HWHAWBUAYATU3ANMNN OOYUYCHUS W YCTAaHOBJICHHIO
BOCITUTATEILHOTO KOHTAKTa MEX]y TIPerojjaBaTesieM U 00y4JarouMcst HHBAIUI0OM
WM JIATIOM C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 37TOPOBBSI.



8. MEPEYEHb MH®OPMALIMOHHBIX TEXHOJIOT A,
WCMOJIL3YEMBIX TPU OCYIIECTBJIEHUU OBPA30OBATEJILHOIO
MPOLECCA MO JTUCUMUILJIVHE

8.1. Ilepeyens MHPOPMALMOHHBIX TEXHOJIOIHH

Hcnonb30BaHne AJIEKTPOHHBIX TMPE3CHTAIM TIpU TPOBEICHUU 3aHATUI
JIEKIITMOHHOTO THUIIA U Ja0OPaTOPHBIX PadOT.

8.2. Ilepeyenb HEOOX0AMMOT0 MPOrPAMMHOI0 00eceYeHus!

[Ipu ocBoenun kypca “Tletporpadusi” HCHOIB3YIOTCS JIUIICH3UOHHBIC
mporpaMmbl  OOIIEr0 Ha3HaueHus, Takue kak Microsoft Windows 7, maker
Microsoft Officce Professional (Word, Excel, PowerPoint, Access), mporpaMMsI
nemoHcTpanuu Bujaeo matepuaioB (Windows Media Player), mporpammer s
JEMOHCTpAIMK U co3aanus npe3enTanui (Microsoft Power Point).

8.3. IlepeueHb HEOOXOAMMBIX HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM

1. DnektponHas  OubOiamMoTewHass  cucTeMa  u3aarenbcTBa  “‘JIaHb”
(www.e.lanbook.com)

2. DnexkTpoHHas OuONIMOTedHas cucrteMa ‘“‘YHuBepcuterckas buOimoreka
onnaita” (Www.biblioclub.ru)

3. DnektpoHHas OubIMoTEeUHas cucTeMa “ZNANIUM.COM”
(www.znanium.com)

4. DnexkTpoHHas OoubmuoTeuHast cucrema eLIBRARY.RU
(http://www.elibrary.ru)

5. Science Direct (Elsevir) (www.sciencedirect.com)

6. Scopus (wWww.scopus.com)

7. Enunas WHTEPHET- onoInoTexka JIEKIAI “JIekropuym”
(www.lektorium.tv)


http://www.e.lanbook.com/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.sciencedirect.com/
http://www.scopus.com/
http://www.lektorium.tv/

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMAS TSI
OCYUIECTBJIEHUS OBPA3OBATEJIBLHOTIO MTPOLIECCA MO
JUCLUIIJIMHE (MOAYJIIO)

Bug pa6or

MarepuanbHO-TEXHUYECKOE 00ecrieueHne
JTUCIUIUIUHBI (MOJYJIs1) U OCHAILIEHHOCTh

3aHgaTus JICKIIMOHHOTI'O
THUIIA

Aynutopusi Il TPOBEICHUS 3aHATUM JIEKIIMOHHOIO THIIA,
OCHAII[EHHAas MTPE3CHTAIlMOHHON TEXHUKOU (IMPOEKTOp, IKPaH,
HOYTOYK) ¥ COOTBETCTBYIOIINM IIPOrPAMMHBIM 00ECIICUCHHEM
(J'II/ILICHSI/IOHHBIG IMporpaMmbl O6H.I€l"0 Ha3zHAa4YCHUsA, TaKHMC KakK
Microsoft Windows 7, maker Microsoft Officce Professional
(Word, Excel, PowerPoint, Access), POTPaMMBI
nemoHctpanuu Buaeo marepuano (Windows Media Player),
MpOrpaMMbl JUISI JAEMOHCTPAUMM W CO3JAHUS MPE3EHTALM
(Microsoft Power Point)

JlaGopaTopHbie 3aHATHUS

Aynuropus Uil  TpPOBEACHMS JIaOOpPATOPHBIX  3aHATHH,
OCHAIIIEHHAs] TPE3EHTALMOHHON TEXHUKOM (IIPOEKTOp, KpaH,
HOYTOYK) U COOTBETCTBYIOLIIUM IMPOTPaAaMMHBIM 00€CIIeUeHuEM

Texkymmin KOHTpPOJIb,
IIPOMEKYTOUHAsA
aTTecTanus

AyauTopus JUisl IPOBEIEHUS TEKYIIET0 KOHTPOJI,
ayAUTOPHUs I IPOBEACHUS IPOMEKYTOUHOU aTTeCTaluu

CamocrosdrenbHas padora

Aynmutopuss IJIE  CaMOCTOSITCIBHOM — pabOThI  CTYACHTOB,
OCHAIIICHHAs KOMIIBIOTEPHOH TEXHHUKOW C BO3MOXXHOCTBIO
noAkItoueHuss kK ceru “HMHTepHeT”, ¢ COOTBETCTBYIOIIUM
MPOTPaMMHBIM O0ECIEYeHHEeM, C MPOTrpaMMON IKPAHHOTO
YBETUYCHUSI M OOECHEYCHHBIM JOCTYNIOM B JJIEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTENbHYIO CPEy YHHUBEPCUTETA




PELLEH3 U
Ha pabouy10 nporpaMmy JIHCHHIIHHBI

“INIETPOT'PA®US”

Hucumniuna “Ilerporpadus™ BBeaeHa B y4deOHble IUIaHbl MOATOTOBKM
6akanaspoB cormacHo ®I'OC BO. no cneunansHoctd 21.05.03 “Texuonorus
reoJIOTMYeCKOM  pasBeAKM~  yTBEPKAEHHBIM  MNpHKa3oM  MHHHCTEpCTBa
obpasoBanus u Hayku Poccuiickoit ®enepaunn Nel1300 ot 17 oktsi6ps 2016 r. u
npukasa Munucrepcrsa obpasoBanus 1 Hayku Poccuiickoii ®enepauuu Nel367 ot
19 nexkabps 2013 r. “O6 yrBepxkaeHun Ilopsiaka opraHu3aluu ¥ OCYLIECTBICHHS
00pa3oBaTesibHOW JesATebHOCTH 10 00pa3oBaTesibHbIM POrpaMMaM  BBICIIETO

oOpa3oBanMss — mporpamMmam GakajaBpuara, [porpaMmaM CreluainTera,
nporpaMmam MarucTparypsi’.
Wunexke aucuurmaueel cornmacHo PI'OC — B1.5.13.2, uurtaercs B 8

cemectpe. /lucuunirHa npeycMoTpeHa OCHOBHOW 00pa3oBaTesibHOM MporpamMmoit
(OOII) Ky6I'Y B o0béme 2 3aueTHbIX eanHHLl (72 4aca, MTOrOBBI KOHTPOJIb —
3a4er).

[Iporpamma conepkuT Bce HeOOXOAMMbIE pa3jielibl, COCTaBIEHa Ha BLICOKOM
HAayYHO-METOJAMYECKOM YPOBHE M COOTBETCTBYET COBPEMEHHBIM TPeOOBaHMSM.
YyebHo-MeTOAMYeCKOe H  MHPOPMALMOHHOE  obecreuyeHHe  JAUCLIUTUTMHBI
YUUTHIBAET BCE€ OCHOBHBIE COBPEMEHHblE HayuyHble M HayYHO-METOAHYECKHE
pa3paboTK¥ TEXHOJOrMH [POBEJIEHHUSI Te0JOropasBefoYHbIX pPaboT, COAEPKHUT
NpeJICTaBUTEIbHbIM CIIMCOK OCHOBHOM, JIOMOJHUTENbHOMN JIMTEpaTyphbl, a TaKKe
CCBUIKM Ha CHpaBOYHO-OMONMOrpaduueckylo IuTeparypy, Ha MepHOAMYECKUE
M3/1aHus, a TaK)Ke HA BaXKHbI€ HHTEPHET-PECYPChI, HCTIOIb30BAHUE KOTOPBIX MOKET
3HAYUTEJILHO PACLIMPUThL BO3MOKHOCTH 00pa3oBaTesibHOro rnpoiecca.

B nporpamme umeercs oOIIMPHBIH OJOK OLEHOYHBIX CPEACTB TEKYILErO
KOHTPOJIsI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTaluWH, B TOM YMCIEe — JUIsi
OLIEHKM KayecTBa MOJArOTOBKH CTY/IEHTOB.

PaGouas nporpamma jgucummniuubbl - “Tletporpadus™  paccMarpuBaer
OCHOBHbBI€ I€pe/IOBblie HANpaBjIeHUs] HAy4YHO-TEXHUYECKOro nporpecca B 00jacTu
r€OJIOTHM M PEKOMEHYETCs K BBEACHHUIO B y4eOHbIM MpOLEecC MOArOTOBKH
CTYZIEHTOB Ha reosioruueckom gaxynabrere Kyol'V.

3axapueHko EBrenus

éf)"z« kadenpoil reodusnuegfdis s

e F/>
S .




PELLEH3USI

Ha pabouyio nporpammy 1o JUCLUIUIHHE

«ITerporpadus» KOI AUCUMIUIMHBI 10 Y4eOHOMY IUIaHY:

b1.5.13.2

Jucuunnuna «llerporpadus» BBeneHa B y4eOHBIH IUIaH IOArOTOBKH

OakanaBpoB B COOTBETCTBHM C HalpaBleHUEM 21.05.03 Texnonorus
reojioru4eckor passesikd. HanpasnenHnocts (npoduns) I'eodusznyeckne MeTomb!
UCCJIEIOBAaHUS CKBAaXUH.

ITo cBoeii cTpykType M  cOJEpKaHWUIO TporpamMma  JAHCUHUILIIHHBI
«[Terporpadus» COOTBETCTBYET ®enepanbHOMy rocyapcTBEHHOMY
obpa3oBaTebHOMY CTaHAapTy Bbiciiero obpaszoBanus (PI'OC BO) no
HarnpasiieHuio cnenuanbHocTd 21.05.03 “TexHonorus reonoruyeckoi pa3peaku’
YTBEPXK/IEHHbIM TpHKa3oM MuHuctepcTBa oOpa3oBaHuMs W Hayku Poccuiickoii
@enepauun Nel300 ot 17 okra6ps 2016 r. u npukasa MuHHCTEpPCTBA
obpasoBanus u Hayku Poccuiickoit ®enepaunu Nel1367 ot 19 nekadps 2013 r. “O6
yrBepkaenuu [lopsaka opranusauMm W ocyllecTBleHHs o00pa3oBaTelbHOMN
JIeATEIbHOCTH MO 00pa30BaTeNbHBIM IPOrpamMMaM BBICIIEro 00pa3oBaHHs —
nporpammam  OakanaBpuara, NporpaMMaMm  CreLHaluTeTa, [porpaMMam
MarucTparypsl”. :

Usyyaemas aucumruinna «[lerporpadus» onupaercs Ha  yCBOEHHMH
CTY/IEHTAMH Hay4YHbIX OCHOB MeTporpapuyeckux MccieJoBaHHH, ¢ MPUMEHEHHEM
Pa3/IMYHBIX METOOB IIPHU U3yYE€HHH FOPHBIX NOPOJ, pa3Horo cocrana. [loHnmanue
FOPHBIX TMOPOJI, UX COCTaBa, CTPOEHUS] U CBOKMCTB, (PM3MKO-XMMHUYECKUX YCIIOBHUIi
(dopmupoBanus HeoOXoauMoO BceM Haykam o 3emie. [Ipu pelieHHH BOIpPOCOB
MPOUCXOXKIEHHA TMopoJ Ooiblloe 3HAYEHHE HMEKOT 3KCIepUMEHTAlIbHbIE
MCCIIeZIOBAHMS,  MOJIEIMPYIOLME  Tpolecchl  00pa3oBaHMs  MarMaTH4eCKHX
MHHEpaJIOB M HX accouMauuil. (MpM HM3y4eHHH Ta30BO-)KUAKHX BKJIIOYEHHH B
MuHepanax, omnpezaeneHun P-T napamerpoB o0pa3oBaHHs MOPOA, HM30TOMHBIX
UCCIIeIOBAHUAX U JIp.) U Moceytolee oOpa3oBaHue MOpoI.

PaGouas nporpamma BKJIIOYAeT: - LM M 3a/1a4M JUCLIMIUIMHBL, - TpeGoBaHUs
K YPOBHIO OhopMIIEHHS COJepKaHHUs TUCLHUIUTHHBI, 00beM AMCLUMIUIMHBI U BHIbI
yueOHO# paboThl; - TEeMaTHYECKHH TUIaH M COJepKAHUE pa3/esioB JUCLUIUIHHBIL, -
yueOHO-MeToMuecKoe obecrieyeHne JUCLMIUIMHBL, MaTepUallbHO-TeXHUYeCKoe
obecrieyeHre JMCLUMUIUIMHBI, PEKOMEHJyeMblii ImepedyeHb TeM MPaKTHYEeCKUX
3aJJaHUi; - OLIEHOYHBbIE CpeJCTBAa JUls KOHTpOJIs M arrectauud. B mporpamme
MMeeTcs OOIIMPHBIH OJIOK OLIEHOYHBIX CPE/ICTB TEKYIIEro KOHTPOJIS yCIeBaeMOCTH
M MPOMEXKYTOYHOH aTTecTallH, IS OLEHKH KayecTBa MOArNOTOBKH M OCBOEHHS
KOMITETEHLIUHU CTYy/I€HTAMH.

PabGouas nporpamma aucuuruinHbl «lletporpadusi» pexomeHayercss K
BHEJIPEHHUIO B yueOHbIH npouecc.

KpacHoaap
o Sauennog
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aiinyk  Buxrtop BnaguMupoBu4, JIOKT. TeoJl.-MHH.HayK,
MECTHTeNb reHepainsHoro aupekrtopa no PI' u I'PP OOO «HK
Pocuedtb» - HTL»
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