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1. He.]]l/l " 3aJa4YM1 0CBOCHUS JUCHUIIJIMHBI

[lenp nuctumiuuHbl — (QOpPMUPOBAHME Yy CTYAEHTOB MHPOBO33PEHYECKHUX B3IVISIOB Ha
OKpY>KalOIUKA MHUpP, B TOM YHUCIICE NMOHMMAaHHE 3aKOHOMEPHOCTEW IpPOSBICHUS CIOXKHBIX (DU3HUKO-
XMMHUYECKHX IPOLIECCOB, OOYCIIOBJIMBAIOUIMX MMHEPAJIbHBIE acCOLUMAlMM B 3€MHOM KOpe U

MECTOPOKICHHS MOJIE3HBIX UCKOMAEMBIX.
3amaun ITUCHHUILIMHEL:

° OCBOEHHE CTYJICHTOM O0IICTEOPETHYCCKUX 3HAHUH o KpHUCTaJlIaxX,
B3aMMOOOYCIIOBJICHHOCTH XHMHUYECKOT0 COCTaBa, KPUCTALIOMOP(OIOrUU M (DHU3MUESCKHX CBOWCTB
MUHEPAJIOB;

° oOydeHHe CTyJeHTa BU3yaJlbHOM JHMAarHOCTUKE MHHEPAJIOB C IOMOIIBIO JOCTYITHBIX
METOJIOB, HCIIOJIb3YeMbIX Ha J1a0OpAaTOPHBIX 3aHATHSAX W HEOOXOJUMBIX IS YCICITHOW
npodeccnoHaTbHOM pabOTHI B MOJIEBBIX YCIOBUSX;

° 3HAKOMCTBO CTYJCHTa C COBPEMCHHBIMH TEXHOJIOIMYECKUMH METOJIaMH HCCIICIOBAHMS
MHUHEPAJIOB;

° YMEHHE CTYJCHTA YCTAaHOBUTH T'€HETHYCCKYIO NPHUHAUICKHOCTh JTHATHOCTUPYEMBIX
MUHEPAJIOB, 3aKOHOMEPHOCTH (DOPMHUPOBAHUS HX IMAPArCHETUICCKOW aCCOIMAIINU, UCITOJIb3Ysl 3HAHUS
XUMHYECKOI'0 COCTaBa MUHEPAJIa;

° BOCIIUTAHHE Yy CTYACHTA KYyJbTYphl TOJH30BaHUS MHHEPAIBHBIM OOTaTCTBOM HEIp,
MOPAThHO-ICTETHYECKUX HOPM, PETYJIUPYIONIUX OTHOIIIEHUE YeIOBEKa K OKPYKAIOICH mpupoe.

2. Mecto qucuuniuebl B ctpykrype OIIOIT BO

JlucuMiiimHa OTHOCUTCS K AMCLUMIUIMHAM 4YacTH ydyeOHOro riaHa, (OpMHUpPYyEMOH y4aCTHHKaMH
00pa3oBaTeNbHBIX OTHOILIECHHH.

Heo0xoauMbIMu yCITOBUSIME TSI OCBOSHUSI TUCIIMITIIMHEI SBIISTFOTCS:

3HaHUE. OCHOBHBIX OCOOEHHOCTEH KPUCTAUIMYECKUX BELIECTB M UX CBOWCTB, HPOCTHIX (OPM U
CHUMBOJIOB TpaHEel KpHUCTAJUIOB, (U3MUECKUX CBOMCTB, TUIOMOp(GHU3a MHUHEPAJOB, YCIOBHH HX
HaXO0XXJCHHUS U 00pa30BaHMs, TUIIMYHBIX IPUPOAHBIX aCCOIMALINH;

yMeHHs. coOupaTh M 00pabaTbiBaTh (OHIOBYIO U  ONYOJMKOBAHHYIO T'€OJIOTHYECKYIO
uH(pOpMaIHIO;
BJIQJICHUE. METOJaMH Trpa@uueckoro M300pakeHHs TOPHO-T€OJIOrMYecKO HHpOpMaIuH;

PEriIaMCHTOM COCTABJICHHS I'COJIOTUYCCKUX, U MECTOJUYICCKUX PA3JACIIOB ITPOCKTOB IIPOU3BOACTBCHHBIX
HOI[paSI[CJ'IeHI/Iﬁ B COCTaBC TBOPYCCKUX KOJUJICKTUBOB U CaMOCTOSATCIIBHO.

COI[Cp)KaHI/Ie JAUCHUIINIMHBL  CITYXKUT OCHOBOM JJI1 OCBOCHHSA JIHUCILMILINH: «HeTporpa(bI/Iﬂ»,
<<.HI/ITOJ'IOFI/I$I>), «I"e010rus MOJIE3HBIX NCKOIAEMBIX).

3. Pe3yabTarbl 00y4eHus M0 AMCHUIINHE

[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIAEAYIOLIUX KOMITETEHIIUI:

Tabmuma 3.1
Kon n naumenoBanue pesynprara
00y4YeHHS 10 JUCIUIUTHHE (MOYITIO)
3uate: 313aK0HEI 00pa3oBaHUsA
MHUHEPAJIOB - IPOCTEHIINX IPUPOJHBIX
TeJl, UX U3MEHEHHMs U pa3pyLICHus, U
0COOEHHOCTH XUMHYECKOTO COCTAaBa,

Kona n naumeHoBanue
KOMIIETEHIIUHA

Kox 1 HanmeHOBaHNE WHANKAaTOpa
noctikeHnst komnerenn (MJK)

IIKC-1
CrocoOHOCTh UCTIOJIB30BaTh
3HAHUS B 00JIACTH I'E€OJIOTHH,

reo()U3UKH, TCOXHMUM,
TUIPOTEOJIOTUU U MHXKEHEPHOH
T€0JIOTHH, T€0JIOTHH U
TCOXUMUH TOPIOYUX
HCKOIAEMbIX, 9KOJOTHUECKON
TEOJIOTUH JIJISl PEeLICHUS
Hay4HO-HCCIIET0OBATEIbCKIX
3amaq

I[IKC-1.1

JIeMOHCTpHPYET ¥ MPUMEHSCT 3HAHUS
(hyHITaMEHTAIBHBIX TEOJOTHYESCKIX
JUCIHTUIAH TIPU aHAIHA3€ U 0000IICHUN
(hOHITOBBIX, ITOJIEBBIX U Ja00PATOPHBIX
JIaHHBIX

BHYTPEHHETO CTPOEHHSI PU3HUECKUX
CBOHCTB M BHEITHEH (OPMBI

VYmers: Y1 onpenenars 371eMeHTh
CUMMETPHUHU Ha MPOCTEUIINX MOAEIAX
KPHCTAJUIOB, IIPOCTHIE ()OPMBI,
CUHT'OHUIO, TIPOU3BOANUTE YCTAHOBKY
KPHCTAJUIOB U 0003HA4aTh CUMBOJIBI
rpaHeii, CTpOUTh cTepeorpauIecKue
MPOEKINH KPUCTAIUTHIECKUX
MHOTOTPaHHUKOB, IHArHOCTHPOBATh




TJIABHCHIITIE MUHEPAIIBI
MaKPOCKOMUYECKH IO KOMILJICKCY
(U3HYECKUX CBOHCTB U
MHUKPOCKOTIUYECKH C TOMOIIBIO
MOJISIPU3ALUOHHOTO MUKPOCKOIIA MO
XapaKTEePHBIM ONTHYECKUM CBOICTBAM
MHHEPAJIOB

Bnanmers: Blmerogamu rpaduueckoro
N300paKeHHsI TOPHO-T'€OJIOTHYECKOM
nH(pOpMALIKH, B TOM YHUCIIE -
MOCTPOEHHS M300paKeHNH Ha
IUIOCKOCTH (CTepeorpaduuecKue
MPOEKIIUH KPUCTAILIOB)

ITKC-2. Cnoco6HOCTH

CaMOCTOSATEIEHO momy4ats | [IKC-2.1

reosiorndeckyro uHdopmanuio, | [IpuMeHsieT MeTOAbI U CIOCOOBI MOTYYEHHS
UCMONb30BaTh B Hay4yHO- | T€0JOrMYecKOd MH(pOpMAaIHH, B Ipolecce
HCCIIeI0BATEIbCKOM MPOU3BOJICTBEHHBIX M HAYYHO-
JeATEILHOCTH HaBBIKH | MPOM3BOJICTBEHHBIX MOJIEBBIX

MOJEBBIX M J1aDOPATOPHBIX | T'€OJIOrMYECKUX MCCIIETOBAHUIM.

Tre0JIOrNYECKUX UCCIIEOBAaHNMN

3HaTh:32 XapaKTePUCTHKY PAa3TUUHBIX
MHUHEPAIbHBIX BU/IOB U TPYIII
MHHEPAJIOB, YCIOBUS 00pa3oBaHus U
MPaKTHYECKOE HCIIOIb30BaHUE;
HPUPOIHBIC 30HBI MUHEpa-
J000pa30BaHUs U aparcHeTUICCKUE
acCoLMaINU

YMmerb: Y2 npou3BoIUTh YCTAHOBKY
KPHCTAJIIOB ¥ ONIPECIISITE CHMBOJIBI
rpaHeid, CTPOUTH cTepeorpaduiecKue
MIPOEKINH KPUCTATITNUECKUX
MHOT'OT'PaHHHUKOB, THarHOCTUPOBATh
[JIaBHEHIINE MUHEPAJIbL
MaKpOCKOIUYECKH IO KOMITJIEKCY
(U3UYECKUX CBOWCTB U
MHKPOCKOIINYECKH C TIOMOIIBIO
MOJAPU3ALHOHHOTO MUKPOCKOTIA TT0 UX
XapaKTEePHBIM ONTHYECKUM CBOICTBAM

Bnagers:B2 meronamu onpezneneHus
AIEMEHTOB CHMMETPHUH Ha IPOCTEHITNX
MOJIEJISIX KPUCTAJIIOB, IPOCTHIC
(OpMBI, CHHTOHHIO

4, O0beM ANCHUILINHBI

OOmumii 00beM TUCHMIIIMHEI COCTaBIIET 4 3aueTHBIE e TUHUIEI, 144 Jacos.

Tabnmma 4.1.

AynuTopHEIE 3aHATHSI/KOHTaKTHAs padboTa, Kontpons

dopma Kypc/ YAHTOP p ’ P dopma

yac. CaMocTosITeNnbHa , 4ac
o0yueHHn | cemecT MPOMEKYTOYHO
Jlekum | Ilpaxtnuecku | Jlabopatophsl a1 pabora, yac. <
A p U aTTecTaluu
nu € 3aHATUA € 3aHATUA
oyHas 2/3 34 - 34 49 27 JK3aMEH

5. CTpykTypa u coaep:kaHue THCHUTLTUHBI
5.1. CtpykTypa AUCIUIIINHBI.

o4Has ¢opma o0yuenus (OPO)

Tabmumab.1.1

CTpyKTypa TUCITUTUINHBI/ MO IS AyauTopHEIe O
Ne PYKTYpa JWCTHILT s 3aHSTHUSA, Yac. CPC, | Bcero, HCHOTHIC
Koz MJIK CpencTBa
n/m | Homep yac. yac.
HaumenoBanwue paznena JL Ip. | JIa6.
pazgena
Kpucramnorpagmus, ee cBsI3b ¢ IIKC-1.1, Bornpocat k
1 1 MMU HayKaMH 3 i i 2 IKC-2.1 yerHomy
APYT Y ' orpocy
IIKC-1.1, | JlaboparopHas
2 2 Cummerpust 3 9 8 MKC-2.1 pabora
3 3 IIpocTeie (hopmbl u 3 ) 9 12 IIKC-1.1, | JlaboparopHas
KOMOMHAIMN ITIKC-2.1 pabora




IIKC-1.1, | JlaboparopHas
4 4 OCHOBBI KPUCTAITIOXUMUU 3 2 TKC-2.1 pabora
MuHepanorust U ee CBs3b C IIKC-1.1, Borpocst k
> > MMH HayKaMH 3 i i i 2 IIKC-2.1 yerHomy
7PyT Y ' ompocy
6 6 [puHIMIE  KIaccHpUKAIIH 3 ) 8 ) 2 T[IKC-1.1, BO(?TI; (Z)C;I K
MUHEpAIOB IIKC-2.1 y y
orpocy
Bompocs! k
IKC-1.1,
7 7 OmnwucaTenpHasi MUHEPAIOT U 8 - 12 13 40 TKC-2.1 YCTHOMY
orpocy
ITonsTue 0 rporeccax
MHUHEPaI000pa3oBaHus: Bomhock! k
8 8 SHJIOTCHHOM, 4 ) ) 9 8 I[IKC-1.1, OCTIL(EL
MeTaMop(oreHHOM, IKC-2.1 y y
ompocy
9K30TCHHOM (B TOM YHCJIE U B
KPUOJHUTO30HE)
Munepanbabie Bompocs! k
9 9 . 4 ) ) 9 12 IKC-1.1,
MECTOPOXKICHUS HK30TCHHOMH TKC-21 YCTHOMY
TpYIIIBI orpocy
T[IKC-1.1, Bomnpocsr k
Jxzavien ) i i 27 27 I[NIKC-2.1 | sk3ameHy/Tect
Hroro: 34 34 76 144

- 3a04Has (3PO) u ouHo-3204HasA popma 00ydenus (O3PO) He peanusyroTcs.

5.2. ConeprxaHue TUCHUTIITUHBI.
5.2.1. Coneprkanue pa3aeyoB JUCIUTIITUHBI.
Paznen 1. «Kpucmannoepagusa, ee cea3v ¢ Opyeumu Haykamuy.  Kpucramimueckoe

BelIecTBO, KpucTaiul. [IpocTpancTBeHHas pelieTka. Bo3HUKHOBEHUE, pOCT U Pa3pylIEHNE KPUCTAIIIOB.
I'eomerpuueckas KpucTaiorpagus.

Paznen 2. «Cummempusa». OnemeHTbl cummerpun. Cunronuu. Kareropun. Teopemsl o
CIIO’KEHUU CUMMETPUYHBIX OTepaIui.

Paznen 3. «IIpocmoeie gpopmvr u xombdbunayuuy. O0630p MPOCTHIX (OPM IO CHHTOHHUSIM.
@DopMBbI peaTbHBIX KPUCTAILIOB.

Paznen 4. «OcHogbl  Kpucmannoxumuuy. ATOMHBIE M HWOHHBIE paguychl. IlmoTHelme
ynakoBKU. CTpYKTYpbI KpUCTaILIOB. M30- 1 monumMopdusm.

Pazpen S. «Munepanoeus u ee cea3p ¢ Opyeumu Haykamuy. B3auMocBs3p U

B3aMMO3aBUCHUMOCTb CTPYKTYpbl, XMMUYECKOTO COCTaBa M (U3NYECKUX CBOWCTB. DMIHUpPUYECKHUE U
CTPYKTYpHBIE (hOPMYIIBI MUHEPAJIOB.

Paznen 6. «lIpunyunvr knaccuguxayuu munepanosy. Knaccupukayy MUHEpaIoB.
Paznen 7. «OnucamenvHasn munepanocusy. XapakTepucTUKa MUHEPAJIOB O KJlaccaM.
Paznen 8. «Ilonsmue 0 npoyeccax MUHEPanooopazo8anus. 9HOO2EHHOM,

Memamoppo2enHoM, IK302eHHOM (8 MOM UUCie U 8 KpUuoaumosoHe)». Kpucraminszamnus MUHEpaIoB U3
MarMaTU4YeCKUX pacIulaBOB, MPOJAYKThl MOCTMarMaruyecko craauu. [IHEBMATOIUTOBBIE U
THAPOTEPMAIBHBIC TMPOIECChl MHUHEPAIoo0pa3oBaHUs. |WUIHUYHBIE MUHEPAIbHBIC aCCOIMAINH,
BO3HUKAIOIINE B Pe3yabTaTe PETHOHAIBHOTO METaMOPPU3Ma U METACOMATO3a.

Pa3nen 9. «Munepanvrvle Mmecmopodcoenuss 9K302eHHOU 2pynnvly. DNIOBHAIBHBIE H
QJLTIOBUANIBHBIE POCCHINM; OCTATOYHbIE U WHQWIBTPAIIMOHHBIE KOPBI BBIBETPUBAHUS, COOCTBEHHO
0CaJIoYHbIC 00pa30BaHMs, BIUSHUE BEUHON MEP3JI0TH HAa (POPMHUPOBAHUE STUX MECTOPOKICHUM.

5.2.2. ConeprkaHuie JUCIUTUTMHBI TTO BUJAM YUEOHBIX 3aHSATHIA.

JlekmnoHHLBIE 3aHATHSA
Tab0muua 5.2.1

O0mnewMm,
Ne Howmep pazznena
n/n TMUCLUATUTAHBI 4ac. TeMma nexuuu
(0]0]0]




Kpucrammmuaeckoe BemiecTBo, Kpuctaiul. [IpocTpancTBeHHas pelieTka.

1 1 3 Bo3HukHOBEHHE, POCT U pa3pyLIeHUe KPUCTAILUIOB. [ eomeTprueckas
KpucTauiorpadpus

2 2 3 ONeMEeHTBl CHMMETPUH. CUI/IHFOHI/II/I. Kareropun. Teopems! 0 croxeHnn
CHMMETPHYHBIX OTEPALNH

3 3 3 00630p mpocThIX (hopM 110 cHHTOHUSAM. POPMEBI peabHBIX KPUCTAIIIOB

4 4 3 ATOMHBIC ¥ HOHHBIC paguychl. [moTHemme ymakoBku. CTPYKTYpPhI
kpuctamuioB. M30- n mommmoppusm

5 5 3 B3anMocBs3b 1 B3aMM0O3aBUCHMOCTb CTPYKTYPBI, XHMHUECKOTO COCTaBa U
(pU3MIECKUX CBOMCTB. DMIHMPUUECKHE U CTPYKTYPHBIE (POPMYIIBI MIHEPAJIOB

6 6 3 Knaccugukarnmm MuapanoB

7 7 8 XapaKTepHUCTHKa MUHEPAJIOB I10 KJIACCaM
Kpucrannmmzanms MUHEpPaIOB U3 MarMaTHYECKHUX PACIUIABOB, MPOILYKTHI
MOCTMarMaTu4eckoil craguu. [IHeBMaToIMTOBBIE M THAPOTEPMANBHBIE

8 8 4 MIPOLIECCH MUHEPaI000pa3oBanysl. THITHYHbIE MUHEPAIbHBIE aCCOIMAIIHH,
BO3HHUKAIOIIME B pe3yJbTare perioHajJIbHOrO MeTaMophu3Ma 1
METacoMarosa.
DnoBUaNbHbIC U AIFOBHAIBHBIE POCCHIIH; OCTAaTOYHBIE U

9 9 4 WH(UIBTPAIIMOHHBIE KOPHI BEIBETPUBAHUS, COOCTBEHHO 0CaJ0UHbIC
00pa3oBaHMsl, BIMSHHE BEYHOH MEP3JIOTHI Ha (POPMUPOBAHHE ITUX
MECTOPOXKICHUM.

Uroro: 34

IIpakTryecKkue 3aHATHSA
I[IpakTHyeckne 3aHATHA Y4eOHBIM IJIAHOM He NPeTyCMOTPEHbBI.

JlabopaTopHble padoThl

Tabmuua 5.2.2
N Howmep O0beM,
. /;1 pa3zaena yac. HanmenoBanue nabopaTtopHoit paboThI
mucuuIuiveel | QDO
1 234 6 PeanbHble kprcTaiwibl. OnpeeneHne 3JIeMEHTOB CAMMETPUH HA KPUCTAIIIOrPadHYECKUX
MOJEISIX

2 2,3,4 8 IIpocTeie popMBI 1 KOMOMHAITUY - H3YYCHHUE Ha MOJICIITX

3 2,34 8 Odu3nueckue CBOHCTBa MHHEPaIoB. Mop(hoIorus MUHEpaTbHBIX HHAWBHJIOB U arPEraToB
4 7 12 VzyueHne MUHEpaJIOB IO KIIACCaM.

HUroro: 34

CamocrosiTesibHast padoTa CTyJeHTA

Tabmuna 5.2.3

Howmep pasnena Obrem,
Ne /m :[I/Icurl)/nl'amnim gac. Tema Bunx CPC
00

1 2 9 Cummerpust

2 3 9 ITpocTsie popMbl M KOMOWHALIMH

3 7 13 OnucarenbHasi MUHEPAIOTus
IMonstue 0 nporeccax

H3yueHne TeopeTuuecKkoro

MHHEPAI000pa30BaHus:  HIOTCHHOM,

4 8 9 MaTepuana 1o pasaeny
MeTaMOp(OreHHOM, SK30T€HHOM (B TOM
9HCIIE U B KPUOJIUTO30HE)

5 9 9 MuHepanbHbie MECTOPOXKICHUS
9K30I€HHOM I'PYIIIbI

6 1-9 27 - ITonroToBKa K 3K3aMEHY

Uroro: 76

5.2.3. IlpenonaBanue

00pa30BaTeNbHBIX TEXHOIOTUMN:
Ilpumenenue yposHnesoli mexuonozuu npenooasanus 6 BY3e (popmul npoeedenus: nexyuu,

npakmuiecxKue 3aH}zmuﬂ).

JAUCHUIINIMHBL BCACTCA C INPUMCHCHHEM  CICAYIOOIMX BHUIOB

6. TemaTnka KypcoBbIX paGoT/IIPOEKTOB



«KypcoBbie pabOThI/IIPOEKTH y4€OHBIM TUIAHOM HE TIPEAYCMOTPECHBIY.
7. KoHTpoJibHbIE padoThI

KontpomnbHbie paboThl y4eOHBIM IJIAHOM HE MTPETYCMOTPEHBI.
8. OneHka pe3y/JbTaTOB OCBOCHHUS JMCHUIIIMHBI

8.1. Kputepuu orieHHBaHHsI CTETICHH TIOJTHOTHI 1 KAY€CTBA OCBOSHUSI KOMITETEHITUI B COOTBETCTBUU
C TUIAHUPYEMBIMHU pe3yJibTaTaMu 00y4ueHus npuBeeHbl B [Ipunoxkenun 1.

8.2. PeliTuHroBas cucreMa OIEHUBAHUS CTEIICHU IMOJIHOTHI M KayecTBa OCBOCHUS KOMIICTCHIIUN
oOy4Jaronuxcsi ouHO# opMbl 0OyUEeHHS TpeicTaBlieHa B Tadnuie 8. 1.

Taobmuma 8.1
Nen/m | Bunbl MeponpusTuil B paMKax TEKYLEro KOHTPOJIS | Kommaectro 6ammoB
1 Texyuias arrecranms
1 VeTHBIA onpoc 5
2 JlabopaTopHsle paboThI 10
3 BrinosiHeHNE TecTa B CUCTEME SAYKOH 10
4 Attecranus | 5
HNTOT'O 3a nepByo TEKYIIYIO aTTECTALHIO 30
2 TeKymias aTTecTalus
1 YcTHBI onpoc 5
2 JlabopaTopHbie paboTHI 10
3 BrInonHeHne TecTa B CUCTEME 3AYKOH 10
4 Atrectarys 2 5
HTOI'O 3a BTOpy0 TEKYIIYIO aTTECTALIHIO 30
3 TekyIuas aTTecTanus
1 VCTHBIA onpoc 10
2 JlabopaTopHbie pabOThI 10
3 BrInosHeHHe TecTa B cUCTEME 3IYKOH 15
4 ArTtrecTanusa 3 5
HNTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUI0 40
BCEI'O 100

9. YuebGHo-MeTOAMYeCKOEe M HMHPOPMALMOHHOE 00ecnedeHne TUCITUTITHHBI

9.1. [lepeuenb pekOMeHIyeMO InTepaTypsbl npeacTasiieH B [lpunoxenun 2.
9.2. CoBpemeHHbIe ITpodeccuoHabHbIE 0a3bl TaHHBIX U MH()OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.
- Coo6ctBennas nonmHorekctoBas 6a3a (I1b/]) BUK TUYVY http://elib.tyuiu.ru/

- Hayuno-texnuueckas 6ubanorexku ®I'60Y BO PI'Y Hedtu u raza (HUY) um. L1.M. I'yOkuna
http://elib.gubkin.ru/

- Hayuno-texuuueckas oubnuoreka ®I'bOY BIIO YI'HTYVY http://bibl.rusoil.net

- Hayuno-texnuueckas 6ubnuoreka ®I'bOY BIIO «YXTUHCKHI rocy1apCTBEHHBIH TEXHUUECKHMA
yHuBepcureT» http://lib.ugtu.net/books

- ba3za nannbix KoncynpranT «91ekTpoHHas 6ubiaroTeka Texuuueckoro BY3a»

- OnexTpoHHO-OmbnuoreuHas cucrtema [PRbooksc OOO Kowmnanus «Ai# [lu Ap Menua»
http://www.iprbookshop.ru/

00O «M3narensctBo JIAHDY http://e.lanbook.com

000 «DneKkTpoHHOE H3IATEIHCTBO FOPAMT» www.biblio-online.ru»

OnexkTpoHHO-01OIMOoTeuHast cuctema elibrary ¢ OOO «PYHOb»  http://elibrary.ru/
- OnextpoHHO-OmOMmMoTeyHas cuctema BOOK.ru https://www.book.ru

9.3.JIunieH3MOHHOE W CBOOOJHO paclpoCTpaHseMOe MpOorpaMMHOE oOecredyeHne, B T..
OTEYECTBEHHOTO TIPOU3BO/ICTBA:

- Microsoft Windows,



- Microsoft Office Professional Plus

10. MaTepuajibHO-TEXHHYECKOE 0O0ecnevyeHue TUCIUIIUHBI

[Tomemienust a1 MPOBEACHUS BCEX BHJIOB palbOTHI, MPEIYCMOTPEHHBIX Y4eOHBIM ILIAHOM,
YKOMIIJIEKTOBAaHbI HEOOXOIMMBIM 000PYZA0OBaHUEM U TEXHUUECKUMH CPEJICTBAMU O0yUCHMSL.

Tabmauua 10.1

Obecne4yeHHOCTh MaTEPUAJIbHO-TeXHMYeCKHX ycaoBuii peanusanun OIIOII BO

HaunmenoBanne yueOHBIX
MPEIMETOB, KypCOB,
JTUCIUILTAH (MOYJIeH),
MPAKTHKH, HHBIX BUIOB
yueOHOU esITeNbHOCTH,
MPETYCMOTPEHHBIX YUeOHBIM
IUTaHOM 00pa3oBaTEIbHOMN
POTPaMMBbl

n/n

HaumeHnoBaHne noMemeHui ais
MPOBE/ICHUSI BCEX BHOB YICOHOM
JIEeATENBHOCTH, IIPEyCMOTPEHHOM

Y4EOHBIM ITAHOM, B TOM YHCIIE
MTOMEILEHUS JJI CAMOCTOSTENLHOM

paboThI, ¢ YKa3aHUEM MEPEYHS OCHOBHOIO
000pyI0BaHus, YueOHO- HATJISHBIX
mocoouit

Anpec (MECTOIOIOKEHHUE) TIOMEIICHIH
IUIsL IPOBEJICHUS BCEX BUIIOB Y4eOHOI
JIESITENIBHOCTH, IIPElyCMOTPEHHON
Y4eOHBIM IUTaHOM (B cIrydae
peanusann 00pa3oBaTeNbHOM
HpOrpamMMBI B CETEBO# (hopme
JIOTIOJTHUTENBHO YKa3bIBACTCS
HauMEHOBaHHUE OpraHHU3alHH, C
KOTOPOH 3aKJIFOUEH JOTOBOP)

1 |Musnepanorus

JleKTIMOHHbIC 3aHATHUS:

Y4eOHas ayIUTOPHS IS IPOBEICHUS
3aHATHUH JEKIIMOHHOTO TUIIA; TPYIIIOBBIX U
WHIWBUAYAIEHBIX KOHCYJTbTAIIHIH;
TEKYIIET0 KOHTPOJIS M MMPOMEKYTOTHOM
arrecranuu, Y4ueOHas MeOeNb: CTOJIBI,
CTYJIbSI, IOCKa ayTUTOpHAsL.

Kommerotep B kommiekrte — 1 mrT.,
mpoekTop — 1 mr., 3xkpan — 1 mrT.

625001, TromeHckas 001acTh, T.
Tromens, ya. Bonogapckoro 1.56, aya.

333

JlaGopatopHble 3aHITHS:

YyeOHas ayTUTOpHS AJIS IPOBEICHUS
3aHATUH CEMUHAPCKOro TUIA
(MpaKkTHYecKye 3aHATH); TPYIIIOBBIX U
HUHIMBUAYaJIbHBIX KOHCYIbTALHH;
TEKYILEro KOHTPOJIS ¥ TPOMEKYTOUHON
aTTeCTalluy,

YyeOHast MeOenb: CTOJIBI, CTYIbS, JOCKa
ayJUTOpHasl.

625001, TroMeHcKast 00J1aCTh, T.

Tromens, yi. Bononapckoro .56, aya.
430

11. Meroanyeckue ykazanus no opranusanuu CPC

11.1. Mertoauueckue YKa3aHuA 1o NOATOTOBKE K JIaGOpaTOpHLIM 3aHATUAM.

[IpoBeneHne mabopaTOpHBIX padOT SBISIETCS YACThIO Y4EOHOTO Tporiecca, B TEYCHHE KOTOPOTO

oOyuaroluecs: BbIpadaThIBalOT HABBIKM PEIICHUS 33/1a4 B O0JACTH T€OTEKTOHHKH M PErHOHaIbHON
reosioruu. B mabopaTopHbIx paboTax oOyyaromuecs: penaroT KOMIIJIEKC B3aMMOCBA3aHHBIX BOIPOCOB,
YTO TO3BOJISIET UM JIy4llle YCBOUTH HauOojiee TPYAHbIE M Ba)KHbIE pa3/ieibl y4eOHOW MpOrpammbl.
Brinonnenue nabopaTopHbIX pabOT pacHIMpseT TEXHUYECKUI KPYro3op oOydaroluxcs, MpuydaeT ux
TBOPYECKH MBICIUTh, CAMOCTOSITEIBHO pElIaTh OPraHU3alMOHHBIC, TEXHUYECKHE M DKOHOMHUYECKHE
BOMPOCHI, I0JIb30BAaThCSI YUEOHOW M TEXHUYECKOM IUTepaTypoil, COBEpILICHCTBOBATH PACUETHYIO
IIOATOTOBKY.

ITpu BeIMOIHEHNH 1a00PATOPHBIX PAOOT Y CTYAECHTOB BhIPAOATHIBAIOTCSA HABBIKHM ITOCTPOEHUS KapT

" IIJIAHOB TI'€OJIOTHYCCKOI'o COACpIKaHHs, B COCTABJICHHUU Pa3pe€30B, YMCHUC YHUTATb, AHAJIMU3UPOBATH



KapThl TEOJIOTMYECKOTO  COJEp)KaHUs  (IFEOJOTMYECKHE, TEKTOHHYECKUE, HEOTEKTOHUYECKHE,
MAJIEOTEKTOHMYECKHE U JIp.) pPa3HOT0 MaciTada, u U3BJIEKATh U3 HUX HH(OpMAIIHIO, HEOOXOIUMYIO IS

IIpaBUJIbHOI'O ITIOHUMAHHA 0COOEHHOCTEH I'e0JIOTNYECKOro CTPOCHUA PCTUOHOB.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHu3alui CaMOCTOSITENIbHOM paObOTHI.

CamocrostenbHas paboTa NpearnosaraeT TIIATEIbHOE OCBOCHUE OO0YYaIOUIMMUCS y4eOHOH U
HAy4YHOM JINTEPATYPhI 110 U3y4aEMbIM TEMaM JUCLHUIUIMHEL. [Ipy caMocTosATEIbHOM H3Yy4EHUH OCHOBHOM
PEKOMEHJ0BAaHHOM JIUTEPaTypbl HEOOXOAUMO 0OpPATUTh INIaBHOE BHUMAHUE Ha KJIIOUEBbIE MOJIOKEHHUS,
U3JIaraeMble B M3y4aceMOM TeKcTe. /[l 3Toro cienyer BHUMATEIBHO O3HAKOMHUTBCS C COIEPIKaHUEM
MCTOYHMKA HH(OPMAIIH, CTPYKTYPUPOBATh €r0 U BBIICIUTH B HEM HEHTpaIbHOE 3B€HO. OOBIYHO 3TO
OBIBaCT KIIFOUEBOE OIPEEIIEHUE WM COBOKYITHOCTh CYITHOCTHBIX XapaKTEPUCTUK PacCMAaTPHUBAEMOTO
ob0bekTa. [ Toro uytoObl yOEOUThCS, HACKOJIBKO INIYOOKO YCBOEHO COJEp)KaHHE TEMbI, B KOHIIE
COOTBETCTBYIOLIMX TIJIaB U maparpadoB y4eOHBIX NMOCOOMH OOBIYHO JAaeTcs NepeuyeHb KOHTPOJIBHBIX
BOIIPOCOB, Ha KOTOPbIE 00yUYaIOMIUKACS TOJDKECH JaBaTh YeTKUE M KOHKPETHBIE OTBETHI.

OCHOBY  caMOCTOSITENbHOM  pabOTBI  CTYAEHTOB  COCTAaBISIET  CHCTEMAaTHYECKOE,
LIEJIEYCTPEMIICHHOE M BIYMYHMBOE YTEHHE PEKOMEHJOBAHHOM JINTEpaTyphl. be3 oBlangeHus: HaBbIKaAMU
paloThI HaJ KHUTOH, OPMHUPOBAHUS B ceOe CTPEeMIICHHS U IPUBBIYKH [10Jy4aTh HOBbIE 3HAHUSI U3 KHUT
HEBO3MOYKHA IIOATOTOBKA HACTOSAIIEr0 MpoheCCHOHaNIa HU B OIHON 00JIaCTH JIESITEIbHOCTH.

Takxe 3(@exkTuBHOCTH 00y4YeHHsS B BY3€ OINpPEIENAETCs CIHOCOOHOCTAMHU OOy4aroumxcs
paboTaTh ¢ pa3IMYHBIMH OOpa30BaTEIbLHBIMU PECYypCaMHU - CIPABOYHBIM amlapaTroM OTIEIbHOTO
U3JIaHMs, KaTaJoraMy 1 KapToTeKaMu OMOIMoTeK, HH(OPMAIIMOHHBIMU CUCTEMaMH, IPEACTaBICHHBIMU
B cetu MutepHer. B mponecce ocBOeHMSI TUCHUIUIMHBI MPEIYyCMOTPEHBI TaKHe CIIOCOOBI paboThl C
y4eOHOM M yueOHO-MEeTOJIUYECKOW JINTEepaTypol, KaK H3y4Y€HHE COBPEMEHHBIX MYJIbTUMEIUWHBIX

JIEKTPOHHBIX U3JIaHUH U paboTa ¢ MH(POPMAIIMOHHBIMU pecypcaMu ceTu MHTepHerT.



[Tpunoxenue 1
I[Inanupyemble pe3ybTaThl 00y4eHHs 1Jis1 GOPMUPOBAHUSA KOMIIETEHIMU U KPUTEPHH UX OLleHUBAHUS

Huctunnuna: MuHepaiorus
Kon, nanpasnenue noaroroku 05.03.01 - I"'eonorus
Hanpasnennocts (podmins) UHKeHEpHAs T€0JI0THs M TEOKPHUOJIOTHS He(DTera30HOCHBIX PETHOHOB

Kon 1 HaumeHoBaHMe Kpurepun oneHnBaHus pe3yabTaTOB 00ydCHUS

KOZ[, HauMMCHOBaHHEC

Kox xoMmneTeHmmu

pe3ynbTata o0ydeHus 1o

WK JTUCTIATUTAHE (MOJTYITIO) 1-2 3 4 5

IIKC-1 IIKC-1.1 3Hatb: 313aK0HbBI He 3Haer 3ak0HBI 3HaeT 3aKOHbI 00pa3oBaHus | XOpOIIO 3HAET OTJINYHO 3HAET 3aKOHBI
JleMoHCTpHpYET 1 00pa3oBaHys MUHEPATIOB - | 06pa30BaHHUS MHHEPAJIOB - MPOCTEHIIINX 3aKOHBI 00pa30BaHMsI | 00pa30BaHMS MHHEPAJIOB -
IIPUMEHAET 3HaHUSA [POCTEHILINX MPUPOAHBIX MUHEPAJIOB - MIPUPOIHBIX TEN, UX MUHEPAJIOB - MPOCTEHIINX TPUPOJHBIX
(hyHIaMEeHTAIBHBIX TEJI, NX U3MCHCHUA U MPOCTEHIINX U3MEHEHHUS U pa3pyLICHHUS, MPOCTEHIINX TeJl, UX U3MEHEHUS U
TEOJIOTUIECKUX paspyumcHus, u TIPUPOIHBIX TEI, HX 1 0COOEHHOCTH TIPUPOITHBIX TEII, HX paspylueHus, U
JIMCIUTUIMH TTPH 0COGEHHOCTH W3MEHEHHUS U XUMHUYECKOTrO COCTABA, W3MEHEHHUS U 0COOEHHOCTH
aHaIM3e U XUMUHYECKOTO COCTARA, paspylieHust, u BHYTPEHHETO CTPOCHUS paspylieHust, u XUMHUYECKOTO COCTABA,
060061eHNN BHYTPEHHETO CTPOCHHA 0COBEHHOCTH (u3MYECKUX CBOMCTB 1 0COBEHHOCTH BHYTPEHHETO CTPOEHHS
(hOH/IOBBIX, MOJIEBBIX (I)I/ISI/I'IG(E‘KI/IX CBOMCTE 1 XHMHUUYECKOTO BHeUIHEH (HopMbI XMMHUUYECKOTO (bu3HYECKUX CBOHCTB U
1 J1abOpaTOPHBIX BHEIIHEH PopMEI COCTaBa, COCTaBa, BHeIHEH GopMbI
JIAHHBIX BHYTPEHHETO BHYTPEHHETO

CTPOCHUS CTPOCHUS

(HU3UYECKHX CBOMCTB
1 BHEITHEH (HOpMBI

(U3UYECKHX CBOMCTB
Y BHEITHEH (HOopMBI




KOZ[ KOMIICTCHIINH

KO)I, HAaNMMCHOBAHHUC
UJIK

KO}:{ 1 HAMMCHOBAHUC
pe3yiibTaTta 06y‘~IeHI/IH 1o

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS

JUCIIUATUTAHE (MOJTYJTIO) 1-2 3 4 5
Ymers: V1 onpenenars He ymeer YMeer onpenenith Xopouio ymeer OTin4HO ymeer
9JICMEHTHI CHMMETPUH Ha | OTIpEeisTh 3JIEMEHTH CHMMETPUH Ha OTpeNeIISITh OIPE/IEIISITh SIEMEHTBI
IPOCTEHIIHX MOJICIISIX 3JIEMEHTEI MPOCTEUIINX MOJENIAX 3JIEMEHTEI CUMMETpHH Ha
KpUCTAJITIOB, IIPOCTHIC CUMMETPHHU Ha KPHCTAJLJIOB, IIPOCTHIE CUMMETPHUU Ha MIPOCTEHIINX MOJENSIX
(opMBI, CHHIOHHIO, TIPOCTEHIIIIX (hOpMBI, CHHTOHHIO, TIPOCTEUIITIX KPHUCTaJJIOB, IPOCTHIE
HPOU3BOANTE yCTAHOBKY MOJIEISIX KPUCTAIIIOB, | TIPOU3BOIUTEH YCTAHOBKY MOJIENSAX (OPMBI, CHHTOHHIO,
KpHCTAJUIOB 1 O§O3HaanI> HpPOCTHIE (POPME, KPHUCTAIIOB M 0003HAYATH KPHUCTAIUIOB, HPOU3BOJUTH YCTAHOBKY
CHMBOJIBI TPaHCH, CTPOUTE | cpyyropuio, CHUMBOJIBI IPaHeil, CTPOUTS npocThlie GOpMBL, KPMCTAILIOB M 0003HAYATh
cTepeorpagirieckue MPOU3BOAUTH crepeorpapuyeckue CHHI'OHHIO, CHMBOJIBI TpaHel, CTPOHTb
HPOCKIUH
POCKIL YCTaHOBKY HPOCKINH KPUCTAIUTHYECKUX | TIPOU3BOIHUTH crepeorpaduyeckie
KPUCTAJUTNYECKUX
KPUCTAJLIOB H MHOTOTPaHHHKOB, YCTaHOBKY MPOCKIIUH
MHOT'OI'DaHHUKOB,
0003Ha4YaTh CHMBOJIBI | JHATHOCTHPOBATH KPHUCTAIUIOB H KPUCTAITHYCCKUX
JHarHOCTHPOBATh - .
. rpaHeii, CTPOHTh TJIaBHEHIITHEe MUHEPATBI 0003Ha4aTh CHMBOJIBI | MHOTOIPaHHUKOB,
rIIaBHEHIINEe MUHEPAIBI N
MaKPOCKOITHYECKH 110 crepeorpadudecKkue | MaKpOCKOIMHYECKH MO rpaHeii, CTPOHTh JIArHOCTHPOBATH
KOMIIIIEKCY (hH3HUECKHX MPOCKIIUH KOMILIeKCY bu3HIeCKUX crepeorpaduyeckie | IJIaBHEHIINE MHHEPaJIbl
CBOMCTB H KPHCTAIUTHYECKUX CBOJCTB U NPOCKIINH MaKpOCKOIUYECKH T10
MHKPOCKOITHHUECKH C MHOTOTPaHHHKOB, MUKPOCKOITHYECKH C KPHCTAJUTHIECKUX KOMIUIEKCY (PH3UYECKHX
TTOMOII[BIO JMarHOCTHPOBATh TIOMOIIIBIO MHOTOIPaHHHKOB, CBOICTB U
[OJISIPU3ALHOHHOTO rJIaBHEHIINe HOJIIPU3aLIUOHHOT O JMarHOCTHPOBATh MHKPOCKOITUYECKH C
MHKPOCKOITA 110 MUHEpaJIbl MUKPOCKOIIa 110 rIIaBHEHIINe MOMOILBIO
XapaKTePHBIM MaKpOCKOITHYECKH [0 | XapaKTePHBIM OMTHYESCKUM MHHEPaJIbI MOJIIPU3ANHOHHOTO
OINTHYECKHM CBOWCTBAM KOMILIIEKCY CBOMCTBAM MHUHEPAJIOB MaKpOCKOIMYECKHU 10 | MHKPOCKOIIA 110
MHHEPAJIOB (bu3HYeCKUX CBOMCTB KOMILIEKCY XapaKTEePHBIM ONTHYCCKUM

¥ MHUKPOCKOTTUYECKHU
C IMOMOIIBIO
MOJIIPU3AIMOHHOTO
MHKPOCKOIIa IO
XapaKTepHbIM
ONTHUYECKUM
CBOMCTBaM
MHHEPAJIOB

(hU3NUECKUX CBOWCTB
U MUKPOCKOITHYECKH
C TIOMOIIIBIO
MOJISIPU3ALIUOHHOTO
MHKPOCKOTIa IO
XapaKTePHBIM
OINITUYECKUM
CBOICcTBaM
MUHEPAJIOB

CBOWCTBaM MUHEPAJIOB




KOI[ KOMIICTCHIINH

KO}I, HauMCHOBaHHC

KO}:{ 1 HAMMCHOBAHUC
pe3yiibTaTta 06y‘~IeHI/IH 1o

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS

WK JUCIUILIHHE (MOYJIIO) 1-2 3 4 5
Bnanets: Blmeronamu He Bnaneer Brnageer merogamu Xopo1io BiIageer OT1n4HO BlageeT
rpaduIecKoro METOJlaMHU rpaduueckoro H300paXxxeHus | MeToAaMu METOJaMH TpahuIeCKOro
1300paKeHHS TOPHO- rpau9ecKkoro TOPHO-TE€0JIOTUYECKOU rpa)u4eckoro HU300paKeHHS TOPHO-
TeOJIOrHYeCKOM n300pakeHus TOpHO- | MH(pOpManuy, B TOM YUCIIE - | M300paKeHUSI TOPHO- | TEOJIOTHYECKOM
MH(OPMALIHH, B TOM Te0JIOTHIECKO MTOCTPOCHUS N300paKeHUH Te0JIOTUIECKOi nH(popManuy, B TOM 4ncIie
HHUCJIE - IIOCTPOCHN uH(pOpPMAIUH, B TOM | Ha INIOCKOCTH UH(POPMALIUH, B TOM | - IOCTPOCHUS
u300pakennuii Ha qucie - mocrpoenus | (crepeorpaduyeckue YHUCIIE - IOCTPOEHUS | M300paKeHHUH Ha
TIOCKOCTH M300pakeHuii Ha MPOEKIMH KPUCTAIUIOB) M300paKeHUit Ha IJIOCKOCTH
(crepeorpadueckue TUTOCKOCTH TUTOCKOCTH (crepeorpaduaeckue
MPOCKUNH KPHCTAILIOB) (cTepeorpaduueckue (ctepeorpaduueckue | MPOEKIMU KPUCTAIIOB)
HPOEKIUH HPOEKIIUH
KpPHUCTAJJIOB) KPHCTaJJIOB)
KC-2.1 3HaTh:32 XapakTepucTUKy | He 3HaeT 3HaeT XapaKTePUCTHKY Xopouio 3Haer OTJINYHO 3HaeT
[pHMeHseT MeTObI Pa3MUYHbIX MUHEPAIIbHBIX | XapaKTEPUCTHKY Pa3IMYHBIX MUHEPAIbHBIX XapaKTEePUCTUKY XapaKTEePUCTUKY
" Enoco b1 BU/IOB U I'PYyNII pa3IMIHbIX BHUJIOB M T'PYIIIT MUHEPAJIOB, pa3IMYHbIX pa3IMYHBIX MUHEPATBHBIX
MHHEPAJIOB, yCIIOBUA MHHEPAIbHBIX BUIOB | YCIOBHSA 00pa3oBaHUA U MMHEPAJIBHBIX BUAOB | BHIOB U IPYIII
HOAyHera 00pa3oBaHus 1 U TPYIII MAHEPAIOB, | MPaKTHYECKOE U TPYII MUHEPANOB, | MUHEPAJIOB, yCIOBHUS
TCOIOTHHCCKOU HPaKTHIECKOC YCIIOBHSA HCTIONBb30BaHuUC; IPUPOIHBIC | YCIOBUS o0OpazoBaHus U
[KC-2 uHopMaIIY, B HCIOJIb30BAHNE, 00pa3oBaHus U 30HBI MHHEpa- 00pa3oBaHus U IPaKTHYECKOE
- fporiecce TIPUPOJIHBIC SOHBI MHHEPA™ | pakryyeckoe n006pa3oBaHus U IPAKTHYECKOE HCIIONIb30BAHKE;
Eg;g;z(_mcmeﬂnmx " ﬁg;gf:;gf;gg:};e HCTIONIb30BAHME; rapareHeTHYEeCKHe HCIIONIb30BAHME; TIPUPOJTHBIE 30HBI MHHEpA-
IPHUPOIHEIE 30HBI accoHanuy HPHUPOIHBIE 30HBI 71000pa3oBaHus U
TPOM3BOACTBCHHAIX accotatuu MHHepa- MHHepa- napareHeTH4YecKue
:;)(J)IJ'T:II‘)II/I)‘(IGCKI/IX J1000pa3zoBaHus U 71000pa3oBaHus U accoluanuu
. HapareHeTH4eCKHue HapareHeTHYeCKHe
HCCTICIOBAHHH. accoryanuu accolryanuu




KOZ[ KOMIICTCHIINH

KO)I, HAaNMMCHOBAHHUC
UJIK

KO}:{ 1 HAMMCHOBAHUC
pe3yiibTaTta 06y‘~IeHI/IH 1o

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS

JUCIIUATUTAHE (MOJTYJTIO) 1-2 3 4 5
YmeTs: Y2 mpousBoIUT He ymeer YMeer nIpou3BOAUTE Xopouio ymeer OTin4HO ymeer
YCTaHOBKY KPUCTANIOB U | NMPOM3BOAUTD YCTaHOBKY KPUCTAJIJIOB U MIPOU3BOIUTH MIPOMU3BOJIUTH YCTAHOBKY
OMNpENCIsATh CUMBOJIBI YCTaHOBKY OIPEACIATh CHMBOJIBI YCTaHOBKY KPHCTAJIJIOB U OIIPEICIIATh
rpaHeu, CTpOUTH KPHUCTAJIJIOB U TpaHel, CTPOUTH KPHCTAJLJIOB U CHUMBOJIBI TpaHel, CTpOUTH
crepeorpaduyeckue OTIpeNIeNATh cTepeorpapuuecKue OTIpeNIeNATh cTepeorpaduueckre
HPOCKIINH CHMBOJTBI TPaHEH, MPOEKIIMU KPUCTAIUINYECKAX | CHMBOJIBI TPAHEH, TIPOEKIINH
KpUCTaTNIECKIX CTPOMTB MHOTOTDaHHHUKOB, CTPOMTB KPHCTAJUTHYECKHX
MHOrOTpaHHHKOB, crepeorpaduueckue | JMarHOCTHPOBATh crepeorpa@uueckue | MHOTOTPAHHUKOB,
JIMarHOCTHPOBATh N
N TIPOCKIIUH TJIaBHEHIINEe MUHEPAIIBI TIPOCKIIUH JIMarHOCTHPOBATH
TJIaBHEHIIIE MHUHEPAIIBI o
KPHUCTAJUTUUECKUX MaKpOCKOIUYECKH MO KPHUCTAJUTUYECKUX rJIaBHEHIIINEe MUHEPaIIBI
MaKpOCKOIINYECKH T10
MHOT'OTPaHHHKOB, KOMIUIEKCY (U3MYEeCKUX MHOTOTPaHHUKOB, MaKpOCKOIIMYECKH I10
KOMIUTEKCY (pH3HIECKUX .
CBONCTE It JIMarHOCTHPOBATh CBOMCTB U JIMarHOCTHPOBATh KOMIUIEKCY (hH3HYECKUX
rJ1aBHENIINe MUKPOCKOITUYECKH C rJ1aBHEUIINe CBOWCTB U
MHKPOCKOITNYECKH C
R — MUHEPAJIBI HOMOMIBIO MHHEPaJIBI MHUKPOCKOIIUYECKH C
MONAPH3AIHOHHOTO MaKpOCKOIIMYECKH M0 | MOIAPHU3AHOHHOTO MaKpOCKOIIMYECKH 0 | TIOMOIIBIO
MHKPOCKOTA TIO HX KOMIUIEKCY 5 MHKPOCKOTIA 110 UX KOMIUIEKCY 5 MOJIIPU3ALHOHHOTO
XapaKTEpHBIM (U3MYECKNUX CBOMCTB | XapaKTepHBIM ONTHYECKUM (PU3MUECKHX CBOHCTB | MHKPOCKOIIA MO MX

ONTUYECKUM CBOMCTBAM

1 MUKPOCKOIINYCCKHU

CBOMCTBaM

1 MUKPOCKOIINYCCKHU

XapaKTCPHbIM OINTUYCCKUM

C MIOMOMIBIO C MIOMOMIBIO CBOMCTBaM

MOJISIPU3aLIUOHHOT O MOJISIPU3aLIUOHHOTO

MHKPOCKOTIA 110 UX MHKPOCKOTIA TI0 MX

XapaKTepHBIM XapaKTepHBIM

ONITHYECKUM ONITHYECKUM

CBOMCTBaM CBOMCTBaM
Bianets:B2 meTonamu He Bmaneer Bnaneer meTomamu Xopo1io BiIageeT OTINYHO BIAIEET
OTIpeIeIIeHUs 3JICMEHTOB MeTOAaMU OTIpeJIeNIEHNS SJIEMEHTOB MeTOAaMHU METOZaMH OIpeeNICHHS
CUMMETPpHUM Ha OonpeCaCHUs CUMMETPHUU Ha NIPOCTEUIINX | ONpPENEICHUS 9JIECMCHTOB CUMMCTPHUH Ha
HPOCTENLINX MOAENAX 3JIEMEHTOB MOJIENSAX KPUCTAILIOB, 3JIEMEHTOB MIPOCTEHIINX MOJENSIX
KpHUCTAJLIOB, IIPOCTHIC CUMMETpPHU Ha pocThie GOPMBI, CHHTOHHIO | CHMMETPHH Ha KPUCTAJLJIOB, IIPOCTHIE
(opMBI, CHHIOHIIO MIPOCTEHUIINX MIPOCTEUIINX (OPMBI, CHHTOHHIO

MOJIENAX KPUCTAILIOB, MOJENISIX

npoctsie Gopmbl, KpHUCTaJIOB,

CHHI'OHHUIO

pOCTHIe (POPMEI,
CHHTOHHIO




KAPTA

[Tpunoxenue 2

o0ecre4eHHOCTH JUCHHILVIMHBI y4eOHO! 1 y4eOHO-MeTOAMYeCKOoii JInTepaTypoi

Jucuunnmaa Musnepaiorus
Kon, nanpasnenue noaroroBku 05.03.01 - I"'eonorus

Hanpasnennocts (npoduns) MHxeHepHas reoJorust U TeOKPUOSIOTHS He(DTEra30HOCHBIX PETHOHOB.

HasBanue yye6HOro, yueOHO-
METOANYECKOTO U3aHUS,
aBTOp, W3AATENIbCTBO, BUJ U3IAHUS,
roJI U30aHusI

KonudecTBo 3K3eMILTAPOB
B BUK

Kontunrent
oOyyarommuxc
;[7
HCTIOJB3YIOI
HX

ObecneueHHO
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