MHHHCTEPCTBO OBPA30OBAHI A H HAVKH POCCHHCKOH OEIEPAITHH
deepabHOE FOCYapCTReHHOoe B0/ keTHOe 00pazopaTeNbHO e YIpPeK] eHHe
BBICIIICTO DﬁpﬂEDBHHHH
«KVBAHCKHI I'OCYJAPCTBEHHLI VHHBEPCHTET»
HHCcTHTYT reorpadid, reofioTHH, CEPRHCA H TYPHIMA
Kadeapa perHoHATLHOH H MOPCKOH I'e0fI0THH

YTBEPIKITAIO _

; i-’-:.“-"‘ f- 3 - TR ": A iy
upopeicuff fEF T L

PABOYASN YUEBHAMA ITPOTI'PAMMA ITO THCITHILTHHE

b1.5.13.01 MHHEPATOI'HA C OCHOBAMH KPHCTAJLIOI'PADHH

HanpaepneHHe 04T OTOBKH/ CITEIHATEHOCTE: 05.03.01 — Teonorya

HarpapnneHHOCTE (PO{HIE )/ ClIelHATHZAHA: [e0NoTHA H Fe0XHMHS TOPHOYHY
HCKOITaeMbIX

ITporpaMMa [OJATOTOBKH: aKaJeMHIeCKas
®opma o0yUeHHS: 0YHAA
KepamidHKalHA (cTeleHb) BBITYCKHHKA — DaKanapp

Kpacuogap 2018



Pabo4asi nporpaMma JHCIHITITHHEI «MHHeparnorHsi ¢ OCHOBAMH KpHCTATIo-
rpadHI» COCTaBJIeHa B COOTRETCTBHH ¢ PelepaTbHBLIM IOCY1apCcTReHHbIM o5paso-
BATETbHBIM CTAaHAAPTOM BhICIIero obpazopaHisa (PTOC BO) mo HampaBlIeHHIO
noAroToRKH 05.03.01 «I'eonorus:

IIporpaMMy COCTABHI(H):

KpHigast Oxcada FOpbepHa, K.TI.H., J0LIeHT Kadepkl perHOHATEHOH H MOPCKOH
T'€0JIOTHH

Dot
I.-"f."

Pabo4as TMpOTPpaMMa JHCITHIITHHBI MHHepanorHa ¢ OCHOBAMH KpHCTAIIOIpadHH

YIBep:KAeHa Ha 3ace]aHHH Kadiepbl  perHoHANMLHOH H MOPCKOH T'e0fIOTHH Tpo-
TOKOI Noe & oT «5% arpend 2018 1.

Jaseayronmii kadenpoii (paspadborynka) [lonkos B.H. ’%é
DO, // nEOnuCcs
L™ ___'—F'_'_.-._._._-—

Pabo4as nporpamma oOcy:KIeHa Ha 3acelaHHH Kad epbl peTHOHAMLHOH H MOp-
CKOH I'€0JIOTHH MPOTOKOI Ne Noe § oT «5» anpensi 2018 1.

3aseytontuii kadenpoii (Bemmyckatomei)  [lomkos B.M. W
b H.O, / MEONUCH
| M

VTEep:kAeHa Ha 2acefaHHH y4eOHo-MeToqHY ecKOH KoMHccHH HTTTC
npotokoia Ne 04-18 «25» ampens 2018 r.

[penceparens YMK unetutyta _ lloropenos AB.

||:|;|‘l,:||_||.15|_ HHHLLHLTE

PenezeHTRI:

1. AntHmniera FO.O., K.I.H, JoLeHT Kad. {nzHyeckod reorpadmm Kyol'y

2. Capumil H. K., peTyIIHH I'eollol reoflorHIecKoro otaena OQAQ «KpacHo-
AapHedTereodHIHK D



1 e 1 3amayH H3YYEHIA THCIHILTHHE]

11 ems - osHaroMIeHHE CTYIEHTOE C OCHOBAMHE COEPEMEHHOR MHHEPANOTIHHE H EpH-
CTAMMOTpahHH, JaroIHME OIpeAcTaBIeHHE O pasHoobpasH KpHCTALIOE, HE QopM H CTR VETVREL,
DHSHYECKHY H XHMHYECKHY CEOHCTEAY MHHEPANOE.

1.2 3anawun:

® cthop MEpOEATE NPEICTAEIEHHE O POIH H MECTE MHHERATOTHHE B TEONOTCHYECKO M [ HELE

HayK;

® H3YVYHTL OCHOBHEE DYHIAaMEHTANRHEE ToHATHA MEHERPATCTHHE H KpHCTAIIorpadH,

® HayuHTCA pasbHpaThcA B CHOTEMATHEE MHHEPATOE H 2HATE HE OCHOBHEIE XapakTepH-
CTHEH,

® MoNYVYHTE OPENCTARNEHHE ¢ CHMMETPHE KpHCTAITHYECEHE MHOTOTRAaHHHKOE, Mopdo-
TOTHH MEHEPATOE,

® H3VYHTE OCHOBHEE CECHCOTEA H COCTAE MHHERAIOE,

® HAVUHTLCA JHACHOCTHEE MHHEPATOER,

1.3 MecTo SHCIUHMILTHEED B CTPYETYDPE 00pazoBaTe nLHoil IIpOT paMMEL:

Hucuunnuaa «MuHepanorua ¢ oCHOBAMH EpHCTALIOTpafHH? OTHOCHTCA K basoBoH
yacTH buoka Bl B Hell yIeneHo BEHHMAHHE TEODETHUECKMM OpobleMaM MHHEPATOIHH H KpH-
cramnorpadHi, MeTomgaM ONpefelcHHA MHHepanob. aHHEH MOOVWIE DOSBONAET CTYOEHTAM
OPHEHTHPOBATECA B CHCTEME SHAHHH ¢ MHHEPIaE, CaMoCTOATENRHO ONPEeNelATE MHHEDAIL,
NOHATE SHAYEHHE SHAHHA 0 MHHEpanax GIA TecoloE, CHENHATHIHPYVIOIHECA B oblacT HHXe-
HEpHOH FEONOTHH, TEONOTHE HedTH H raza H reodusuxe. [napHo# npegmecTEyIOMmEeR THCIIHI-
nuHo#l AenAeTcA «ObIMad TeclorHAy, CEE H3VHaOTCA, B TOM YHCIE OCHOBE MHHEPANOTHH, a
TAKKE TakHe OHCUHIUIHHEL Kak QHsHEa B ZMMHA [locnemyiol(He OHCUHIOIHHE, TOE MOTYT
OpHMEHATECA  SHAHHA, [ONVIEHHEIE OpH  H3ydeHHH slEHepamorHH ¢ OCHOBAMH
EpHcTammcrpaduns: «leoxzumuas (O cemectp, BE1E19), «leomorna B reoxuMHA ToplouHx
OONEesHEE HCKoOaeMuxy (o cemectp, BE1LE22), «lletporpaduar (4 cemecty, )

1.4 Tlepeyens ILTAHHPYEMEIX Pe3yIbTaToE 00¥YeHHA 0 JHCIEILLHE (MOIY.JI0), CO-
0THeCeHHEIX C ILTaHHpYeMBIMH Pe3yJIbTaTaMH 0CE0eHHA 00pazopaTe LH0E IIPOT PaMMEI

Ipomece WsYVYEHHA OHCHHINMHHE HANPABNEH Ha GopMHPOBAHHE CIE[VIOU[HE KOMIIE-
TeHUHE: obmeryneTypHuE (OE-7) n obmwenpodeccuonmaneuex (OIIE-2, OIIE-3), cogepxanne

KOTOPEX OTPaKEHO B TabIHIE.
Ne Hunexc Cogep:aHiie KoMITe TEHITHI B pesymnTarte myyeHns y4edHoil mcIn-
' KONIIe- (I ee YacTH) ILTHHEL 00yYaIHeca Q0 CKHE
T e HLIFH 3HATH YMETE BJIAIETh
1. OE-T cnocobHOCTE K caMoopTaHHsa- | ¢ CEASH MH- I HME- oblgeHaydHod
IHH H caMoobpasoBaHHD, HEPANOTHH H | HATE  3Ha- | H CHEUHANL-
KPHCTALIG- | HHA OO OC- | Ho# TepMHHO-
rpadHu ¢ HoBaM MH- | ToTHeH H Me-
OpYTHMH HEPAMOTHE | TOOONOTHYE-
HayKaMH H EpHCTAl- | CKHMH IpHE-
norpadHE | MaMmu
E pasiHd-
HEX ob-
TacTAX
OEATENBHO-
CTH, HC-
HOMEZ0EATE
CIEHATE-
HYEO JIHTE-




PaTyLy,

CIpaEoU-
HHEH  [nA
CaMOCTOA-
TENEHOH
paboTH
Dusmye- Pabotate Dyamamen-
ENafeHEE IPENCTABIEH HAME © CKHE, XHMH-|C MHHEpa- | TATBHEIMH II0-
OIIE-2 | coppemeHHOR HaydHOH KapTHHE | HECKHE, Ma- | JOTHYE- HATHAMH KpH-
2. MHpa Ha OCHOEE SHaHHH OCHOB- | TEMAaTHYE- cEo H | cTamnorpadun
HEX DONCEEHHR QHIoCoDHH, CKHE 3AKOHEH | KPHCTALIO- | H = MHHEPAIG-
BazeBLE 3aK0HOE H METOLOE opraHfzaliH | rpaduge- THH, ¥METE
ECTECTEEHHEIX HAVE, EELIECTEA, CEOH JNHTE- | yBA3aTL HE C
CTPOEHHE paTypoH, npobnemany
MHHEPAIOE, | COpaBod- rec PHIHEH,
HX  COCTAE, | HHKAMH, HHXEHEPHOH
SAKOHOMER- | KONJNEK- TEGIOTHE H
HOoTH  dop- | UHAME TEQIOrHH
MHpPOEAHHA HedTH H rasa.
KPHCTALIOE
3 CIIE-3 | cnocobHOCTE HCOONE20EATE E| (OJCHOBHEIE Cano- Cnocobamu
npodeccHOHANEHOR OEATENBHO- | QHACHOCTH- | CTOATENBHO | COBPEMEHHOH
CTH basoBHe SHAHHA MATEMATH- | YECKHE  Xa- | oIpeme- obpaboTin
KH H ECTECTEEHHLIX HAVK, PAKTEPHCTH- | IATE MHHE- | HHQOPMAIHH
KH MHHEpa- | palk, O MHHEpAIAX H
TOE, HX | CTPOHTE YMEET IIpPHME-
CEOHCTEA, KEpHCTALNG- | HATH oIy -
KIaccH hH- rpatHIe- YEHHEE [gaH-
KAaLlHEO, CKHE TMpo- | HEIE B  Opo-
fopuy H | EKIIHH feccHoHANL-
CTRYETYRY HOH JeATENE-
KPHCTALIOE HOCTH.

2 CTpyKTYpa H coIep:kal e JHCITHILTHHED

2.1 Pacripesesenie TpyI08ME0CTH JHCIHILTHEELL 10 BEHIAM padoT

ObInad Tp¥ooeMEOCTE QHCIHINIHEE COCTABNAET 2 satd.eff. (/< 9aca), HY pacopedeleHHE IO BH-
nam paboT OpelcTaEIeHe B TabIHIE:

Bup yuebuod paboT Ecero CEMECTPLRI(TACEH)

HACOE 2

KonTakTHad padoTa, B TOM YHCIe:

AymHTOpHEIE 3aHATHA (BECETO): 56 56

SAHATHA JEENHOHHOTO THOA S B T.4. B HETERAKTHEHGH dopMe 2R28 2028

JlabopaTopHile 2aHATHA [ B T.94. E HETEPAKTHEHOH dopmMe 28010 28010

3aHATHA CEMHHApPCKOro THIA (CEMHHAPH, IpaKTHYECKHE SaHA-

THA) i i

Huaa xouraxtHaa pabora:

Eontpone camoctoareneuof paborm (ECE) 2 2

IpomewyTounan atTecTanua (HEP) 0.2 0,2

CamocToaTensHan pafora, B ToM YHcTe:

Fypeosaa paboma - -




ITpopabomng yiebHoso (Mecpemuieckosn) MamepLand 5 5
Fedepam 4 4
IlopgroToRra ¥ TEKYVIEMY KOHTER O 4 8 4 8
KonTpoms:
IlogroToEka K sk amMeny - -
{J01as TpyI0eMKOCTE Jac. 72 72
E;;_- uaM YHCJIe KOHTAKTHafA pa- 582 582
3ad. e 2 2
2.2 CrpykTypa GHCLPOLIHHEL
Me Haumenopanue pasgena JHCIHILTHEEL ¥ onMuecTEe Jacon
'm
AynuTopHAL BreaynuropHan
Bcero paboTa paboTa
II P CPC
1 IMunepanorua B ¥pHCcTAIIoTpad HA Kak 5 5 i
HayKa, PYHOaMEHTATLHEE IOHATHA
2 TeomeTpuyeckad KpHCcTATNOTpadHa 16 4 10 o
3 CTPVETYR & MEHEDATOE 4 o
4 ITonumop dusm 1 waoMop hHEM 4 2 2
5 CeoHCTEA MHHEDATOE 9 2 4 o
& CocTae, KIaccHPHEALRA, HoMEHETATVpa 5 1.2
MHHEPATOE 5.8 ?
7 Enaccr munepance 16 2 14
8 Paspoobpasie MEHepaNoE: OparcUeHHELE,
nopogoobpasyioUHe, pYIHEE MHHEDATEL 10 10 4
Beeza 28 28 13,8
2.3 Cogepxxanie pa3Ie/IoE JHCIHILTHHELD
2.3.1 3agATHA JeKITHOHHOT0 THIIA
IlpHHEUKHOD OOCTPOEHHA NOpOrpaMMbE — MOSVIRHEE, LasHpyIOUHACA Ha BEIENEHHH
KEPVIHEE pasgelcE OpolrpaMME — MOOWIeH, HMEIU[HY BHYTPEHHIOK BSaHMOCEMSE H Halpae-

NeHHHX Ha OoCTHEEHHE OCHOEHOH LENH NpeElodaEaHHA JHCIHILIHHEL. E coorERTCTEHE IIpHH-

OHIOOM ODOCTROEHHA [MpoTfpalMEl H OENAMHE DPENCAAEAHHA JHCITHIINHEER EYPC {{MHHEPE.JIOFHH [

CCHOBAMH KpHETaJIJIOl’paElJHH}} COOEREHT H MOﬂFﬂEﬁ, OEBATHEAROIHE OCHOEHEIE DA EIEL

ColepEadie pasgeloE THCOHIDIHEE IpHEENEHO B TabIHIE.

KAk Hayka, hyHIa-

1o Hanmenopauue Comepwanue pasaena Dopua TEEVIETD
pasgena KOHTPOIA
1 2 3 4
1. Iuuepanorua o Tenu, samaun, opegMeT H OBLEKT MHHE- EF, Vo
EpHCcTAnorpabia |patorun u wpucTannorpadus. MMetogm He-

CIENOEAHHHA. HpaKTH'—IEEKOE sHadeHHe. Hc-
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MEHTANLHEE NOHA- |TOPHA Hayy, ‘T yHIaMEHTAIEHEE TOHATHA
THA
2. TeomeTprueckan CHMMETPHA — KpHCTAINoE:  soemedTm| ¥ O, FI3, 3JIF
EpHCTAMNOTpAbHA (cHMMeTpHH, oCHOBHHE zakoHM. Mopdomo-
T'HA MHHEDATOE
3 CTpyETYRa MEHepa- | CTPYETYpal  MHOXECTEO  OTHOIIEHHH, WO KR
OB MHOEECTEO cBAzedl. CHMMeTpHA BHYTPEH-
HEMO CTPOEHHA KPHCTANIOE, CTPYETYpa H
CTPYETYPHEHR THIO. OCHOBHEIE THIIE XHMH-
MECKHE CEAseH.
4 ITonumop dusm 1 MoHoTpoOHEE H SHAHTHOTPOOHEIE II0- WO
H30Mop his M THMOpPHEE OPEBpPAllEHHA, YCIOBHA CYIIE-
CTEOBAHHA H20MOpdHIMa, H20- H FETEPOEA-
JNEHTHHE H2oMopdHIM.
o CroficTea MHHEpa- DOTHYECKHE cEoficTEa okpacka, BIeCE, WO, KR, 3IIF
OB OpospadHocTs, AEYOpencomueHne. Mexanu-
YeCKHE CECHCTEA CHAHHOCTE H H3IOM, TEEp-
oocTh. [IMOTHOCTE H YOEIBHEH BEC.
MaruuTHEE H SNEKTPHYECKHE CEOHCTEA
OHPO- H NBE30AEKTPHYECTEC, MATHHTHOCTE
(DHMarHeTHEH, (eppoMarHETHEKH, NapaMar-
meTHrH). JoMusHcneHnua docdoplcleH-
IHA U QIR opHCIEHITHA
&, CocTas, KnaccHhH- MunepanoobpasyiolllHE SIEMEHTHL OC- WO
KallHA, HOMEHKIATY- [HOEHEE, [MABHEE, BEOVI(HE, PEOKHE, pac-
pa MHHEpalToE  |ceAHHEE, Knapk (KnapkH Haubonee pacopo-
CTPAHEHHEE SIEMEHTOE). | oMOATOMHEE H
TETEROATOMHEE MHHEpankl, PopMyme wMH-
Hepanoe,  KnaccHHEAUHA —— MHHEpPALOE!
OpPHHIHOE —~ KIacCHPHKALHH — MHHEPAILOE
{(THOH, Elacch). HoMEHETATYpa MEHEDPATOE.
7. Enaccn munepance (JCHOEHEIE ENACCH MHHERATOE XHMHUE- WO, KR, 3IF
CKHH COCTAaB, CBOHCTBA, OPOoHCXOXIEHHE,
IpHMEHEHHE,
a. Paspoobpasue Mu- DcobeHHOCTH, CEOHACTEA, PACOpoCThaHe- I
HepalOE: OparcleH- |HHE B OpHPONE H ONpHMEHEHHE MHHEPaloB:
HEHE, Dopogoobpa- [OparoUeHHLR, Dopogoobpasyiolus, pyo-
SVIOLHE, PYOHEIE |HEX
MHHED AL

Fopma TEEVIETe KOHTROIA — KOHTpONbHAaA pabota (KP), yoram# oopoc (O, pacdeT-

Ho-rpabHgeckoe saganue (P13) 1 samuta pedeparta (P

2.3.2 3apaTia ceMHHApPCKOT0 THIIA

SaHATHA CEMHHARCEOTD THIIA IO ODHCOHIINHHE {{MHHEPB.JIOFHH C OCHoOBAMH FpHCTAILILO-

rpadHuy He OPelyCMOTPEHEL.

2.3.3 JIabopaTopHBIe 3aHA THA

Topua
Hanmenopanue
[ME wsnena Haumenopanue naboparopuux paboT TEKYIIETD
P KOHTP OJA




3

TeomeTpuueckan
FpHCTAMMoTpadna

Feamempus wpucmaizes. TYOEHT Ha MONEIAX KpHCOTAN-
JMOE VYHTBCA HAXONHTE 3JMEMEHTH CHMMETPHH, KIACC CHM-
METPHH, CHHTOHHIO, CTPOHT THOMOCTEpEOTpabHIECKHE TIPO-
EKITHH.

O, PLE,
3P

TeomeTpuyeckan
EpHCTALIoTpadna

Hpocmie hopmer Kpucmaiios. "TYIEHT Ha MOIOEIAX
KPHCTALIOE VIHTECA H30bpamaTt BHEOOE HopManed ¥ rpa-
HAM Ha THOMoOCTepeorpadHdeckodl OpoeKIHH, OOpeleldaTh
OpoCTHE OPMEl KPHCTALIA H CTPOHTE HE IPOEKIIHH.

Wi, IS,
JIIP

TeomeTpuyeckan
MpHCTANIorpadiua

Mop honaznua KPLUCHIALTNE 1 AZPEIANAE.

JHaKkoMcTEe € MopdomorHef pealbHHE KpHCTALIOE
(MpHAMaTHYECKHE, MHLONBYATHE, ONACTHHYATEE, HI0MET-
PHYHEE H O, POPME) H arperaToR (OpWsE, ooJHTH, HATEH-
HEe popMEL H O ).

W, 3P

CECHCTEA MHHEPA-
IOE

Ceaficmed Munepaiod. CTYIEHT Ha obpaslayx MHHepa-
JIOE YUHTCA ONpeNelart CEoHCTEA MEHEpANoE (BIeCK, oxpa-
CKY¥, TEEPOOCTE, UEET YEpTH H Ap. ), CEepAd CBoH Habmmoge-
HHA C THTEPATYPHLIME [OaHHEIMH (COpaBodHAd THTEPAaTy-

pa).

YO, EP,
JIIP

Enaccu MHHEDAIOE

Fomaarmontnpie munepaae. Pabota © xonnexyuued ro-
MOATOMHEE MEHEPATOE, 3HAKOMCTEO C ONPEJEIHTENEM ME-
HEPALOE, C NHTERATVROR KIACCHEOB-MEHEpanoroE. CTYIEHT
VIHTCA 00 GUACHOCTHYECKHM IpH:HAKAM (CHCHATYPE) ol-
PENENATE FOMOATOMHEE MHHEDANEL

W, 3P

Enaccu MHHEDATOE

Cyasghuds. CTyIedT paboTaeT © KOINEKIHeH CYVIR-
PHOOE VIHTCA o NHACHOCTHYECKHM OpH3HAKAM (CHCHATY-
PE) OOpEeIENATE MEHEPANE KIACCA CYIEDHIOE.

Y, 3P

Enaccu MHHEDATOE

ke 1 zudpoorncan. CTYIERT paboTaeT ¢ KOIIEKITH-
Efi OKHCIOE H THAPOOKHCIOE, C OOpeJelHTeleM MHHEpa-
JOE, YIHTCA N0 QHATHOCTHHECKHM OpH3HaKAM (CHCHATYpPE)
ONPENENIATE MEHEPANE KIacCa OKHCIOE H THOPOOKHCIOE.

Y, 3P

Enaccu MHHERANICE

Kapbonampr., CTynesT paboTaeT © KomneknHed vapbona-
TOE, © ONPENEIHTENEM MHMHEPATOE, VMHTCA 0o NHATHOCTH-
YECKHM IpHiHAKAM (CHCHATYRE) ONPENENATE MHHEDANE
Knacca KapboHaToR.

ELERRCHIN

Enaccu MHHEDAIOE

Cyapghamet, gacgame:. CTyoedT paboTacT ¢ KOIIEKIH-
ef cyaedarer, tdocdares, © ONpEeNHTENEM MHHEpRATOE,
VIHTCA 00 QHACHOCTHYECKHM OpHSHAKAM (CHCHATYpPE) OI-
PEOENATE MHHERANE KIACCOE CVIEDaToE H docdaTob.

W, 3P

10

Enaccu MHHEDATOE

Cumuramer.PaboTa © KolnexHell CHIMKATOE, © NHTEpa-
T¥poH ENMAcCHEOE-MHHEpanoroE (CM. yuebHEe oocobHA)
CTYOEHT VHHTCA Do THATHOCTHYECKHM OpH3IHaKal (CHIHA-

TY¥pE) ONpEemelaTt MEHEPANE KIacca CHIHKATOE.

Y, 3P

2.3.4 TIpsviepHas TemMarTHKa KYPCORBIX padoT (IpoeKkToR)

Eypooene paboT He npenyoMoTHeHE

2.4 Tlepeuyens y4eOHo-MeTomI4ecKoro obecreyeHia JJIA CaMoCT0ATeIbHoIH paboTel
00y a0 LXCA 10 THCHILTHHE (MOTyIEo)

T

Bugm CPC

Ilepeuenr yuebHo-MeTODHIECKOTO obECTIEMEHEA QHCITHII-
JMHHE 00 BEENONHEHHID CAMOCTOATENEHOH paboTi

7




1 2 3

MeTogudeckHe yEasaHHA 00 opraHHIAlHH CaMoCToA-
TENBHOH paboTH Do gHCHHOIHEE ¢ HHEpATOTHA © OCHO-
BaMH KpHCTATIOTpadHE:, VIEEp RIeHHEE Kadeapol pe-
THOHANBHOH H MopCEOH CEONOTHH, NpoTeken M2 10 ot
26062017 r.

IlogroToera ¥ nabopaTopHEIM
paboTaM, BHIIOIHEHHE HHIHEH-
OVaNbHEE 3] aHHA, HalHCAHHE
pedepaTor

YuebHO-METOOHYECKHE MaTEpHANE ANA CAMOCTOATENRHOR paboTH obYHaloHECA H3
YHCIA HHEATHILOE B MHI © IPAHHYEHHEIME BEO3MOEEOCTAME sgopoEd (OB3) npegocTaenmoTcA
E hopMay, alalTHPOEAHHLY K 0IPAHHYEHEAM HY 3000 0EEA H BOCIPHATHA HEHOpMATHE:

Ana nuy ¢ Hapy¥IUeHHAMHE SpEHHA

— E nedaTHoH hopMe YEEMHYEHHE M IpH $TOM,

—E fopMe SMEKTRORHOrO DOKYMEHTA,

— B Jopme aygHodaina,

— B ned9aTHo# dopMe Ha Azmke Bpafina

Ina nuu ¢ HapyIIeHHAME CIVEA

— B negatHo# dope,

—E fopMe SMEKTPOHHOIO DOKVMEHTA,

Ina nuu ¢ Hap¥IEEHAME ONOPHO-IEHTATENEHOIO ANNADATA

— B negartHol dopue,

—E fopMe SMEKTPOHHOI O DOKVMEHTA,

— & fopMe ayquodaina

TauuLid nepeueHt MoXeT HLITE KOHEPETHSHPOEAH B 23aBHCHMOCTH OT KOHTHHTEHTA oby-
TAROIHECA

3 ObpazopaTesBLHBIE TEXHOJIOTHH

IIpn peanuzanuy OporpanMel GHCUHIMHHE «MMEHEpATOrHA ¢ oCHOBAME KpHCTALIOTpadHEs
HCIONBSYEOTCA PasiHYHEE obpasoBaTelbHLE TEXHONOIHE, AVIHTOPHEE SAHATHA (O 9accE) Opo-
BONATCA E BHAE NEKUHH B ToM 9HCIE HCOIOIBSYROTCA Opobile MELIE, AaKTHEHEIE JEKIHH H JIEKI HH-
Euzyammsanuy. Jaboparoprre paboTil ocHOBAHE Ha paboTe © MOJENAME KPHCTALIOE H KOJIEK-
UHAMH MHHEPAIOE M SaRIFCHAMOTCA B OOCTROEHHH CTEpeorpadHYecKHE OpoeKUHE KPHCTALICE,
OINHCAHHH CBOHCTE MHHEPAIOE H HX NHaCHOCTHRH. B menow maboparopHEE paboTh OpOoXoAT B
fopme paboTH B Manwx rpynnaz [IpH cobeceloBadny, OpoBEpKE CAMOCTOATENLHEE paboT H B
HEKOTOPEIX CAVYAAX OpH 0DLACHEHHH HOEODO MATEpHATa HCIOMEIVEOTCA IpobleMHEIE TEXHOIOTHE
H TEXHONOTHH MOPOEKTHOH NeATENLHOCTH. CaMocToATENbHad paboTa odopMiAeTca B BUAe pedepa-
TOE H OpeseHTAIHE.

B mponecce OpoBeleHHA NEKIHOHBHEY H NabopaTopHEY 2aHATHE OpaKTHEYETCA IIHpPO-
KOE HCOONEZ0BAHHE COBpPEMEHHEY TEXHHYECKHE CRENCTE (IpoeKTORE, HHTEPAKTHEHEE NOCKH,
Hutepuer). C ucnonrzopannem HuTepHeTa ocyWecTENASTCA SocTVI & basaM QaHHEH, HEQOD-
MAIHOHHO- CIPEECTHEIM B IOHCKOBEIM CHCTEMAM.

,H.TIH NHO C OIpaHHYEHHEMHE BO2RMOXHOCTAMHE 200pCOEBEA INPEOVCMOTDEHA OpraHH2allHA
KOHE}FJII:T&H;H?I C HCIIONBESOBAHHE M SJIEKTPOHHOE ITOYTEHL

4 OJueHo4yHEIe cpedcTEa 014 TEKYIUET0 KOHTPOJIA YCIIEBAenMOCTH H IIpOMEKY T O04HOH
ATTECTAaIHH

TerymHA KOHTPOIL YCIEEAEMOCTH IpeNcTaENAeT cobofl NpoEepEy YCEOEHHA yaebHOTO
MAaTEpHANA, PECYIAPHO OCYIIECTEILAE MY Ha OpOTAEEHHHE CEMECTpa K OOCTOHHCTEAM JaHHOTO
THIA OTHOCHTCA €r¢ CHCTEMATHYHOCTE, HENOCREeNCTEEHHO KOppelHPYVIOIIAAcad ¢ TpeboBaHHEeM
DOCTOAHHOTO H HENPepHEHOTO MOHHTORHETA KadecTEa obydenna Tamme MOXEeT ONpHMeHATECA

pEﬁTHHFOB&H CHCTEMa OIEHEH, EOIOa CTYOEHT HEiE'HpB.ET Banne 2a BCe BHOEl TEEYIIETO KOHTRO-
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A HEB HTOME IO CYMME BalIoE MOEET MoNIVHIHTE 3a9ET. ]:[pH HEOOQCTATOHUHOM KOIHYECTEE Bam-

noB TpEEjFETEH OONOINEHTENEHAA aTTECTAIHA IO OCHOBHEIM EOQIIPOCAM JHCIOHIINTHHEL.

TEKFH.[Hﬁ EOQHTROIE YCIIEEACMOCTH CTYOEHTOE OJA DHCHOHIINMHHE €MHEHEDPANOIHA C OCHO-

EaMH EpHCTALIOTpadHEy IpencTaenaeT cobof:

— YCTHH onpoc (TpYITOEOH HNIH HHOHEHAVANEHLR), KOTORHE IpHMEHAETCA DOTONHHE -
TENEHOE K 2alHTE NTabopaTopHEE paboT, a TAKEES I0 TEM TEMAM, KOTODHE HE IPEIYCMATPHEAIOT

npoEemeHEA nTabopaTopHEK paboT,
— OpOBEPEY EHIONHEHHA NHCEMEHEEE JOMAIHKY safadii 1 pedepaTor,
— OpoBefeHHEe NabopaTop LY, pacdeTHO-THadHUeCKHE H HHHE paboT,
— OpOEBENEHHE KOHTPOIEHLE paboT,

— 3alUTY NabopaTopHuX paboT, KOTOp ad EENMYAET OpOBEPEY NIHCEMEHHODO 3alaHHA H

OTEETEL HA ECIIPOCEL IO HpOBE,Z[EHHOﬁ paE'OTE-'.

IIpn TexymeM KOHTPONE YCOEEAEMOCTH AKUEHT NENAsTeA Ha YCTAHOBIEHHH DolpobHOH,
pPEANEHOR KapTHHEH CTYIEHYECKHE TOCTHEEHHE H VCOEMIHOCTH YCEOEHHA HMH yHebHOH Ipo-

TPalMEl Ha DaHHEH MOMEHT EpPEMEHH.

IIpomexyTodHAA ATTECTALIRA OCYIECTENACTCA B KOHIE CEMECTPA H SABEPINACT H3VIEHHE
pucHHnnuHE. [[ogobHEE KOETPOIE DOMOTAET OUEHHTE BOJNEE KpYIHEE COBOKYIHOCTH SHAHHH
H YMEHHI, B HEKOTOPHE CIVIadx — Ja®e DopMHpOBAHHE oNpeleleHHEE IpodeccHoHaNEHEEN

KOMIIETEHITHEA.

Dopuod mpoMexyTOUHOR aTTeCTAUMM Ho gHCcUHIIHHEe ¢MMHHEepanorua ¢ ccHoBaME KpH-
CcTAMCrpahHEy ABNASTCA SadeT.
4.1 ®onpg oeHOYHEIX CPEICTE 1A NPOEeIEHHA TEKYINEH aTTec TalH

E dopmam nHCEMeHHOTO KOHTROIA OTHOCHTCA KoHMIPOALEGE pabomia, KoTopad ABNAETCA
onHOR HS CNGEHLE dop M OpOBEpEH, 0HA MOEET IPHMEHATLCA ONA OUEHEH sHaHHHA Do basoBRIM
H BapHATHEHEIM QHCIHINHHEAM BCEX IHENOE. FOHTpoNbHad paboTa, ¥ay OpaBHIo, COCTONT M3
HebONBIIG TG EONHYECTEA CRENHHY Mo TRPYOHOCTH BEoldpocob, safad HIH safaduH, TpebyiolnHx

OoHcKa obocHOBaHHOTO OTEBETA

Bo Epema npoEepEH H OUEHEH KOHTRONLHEE DHCEMEHHEE paboT OpeEONHTCA aHANHS
PESVIETATOE ERNONHEHHA, BHABNIACTCA THIHYHEE OIMMHOKH, a TAKEKE NPHYHHE HYE TOABIEHHA
Eontponrnaa paboTa MoRET 3aHHMATE YacTh HIH HoNHOE yiebHoe saHATHE C pasbopom mpa-
EHNEHEY PEIEHHE HA CHEOYIOLIE M SaHATHH.

Ilepeuene ¥OHTPOMEHEE paboT IPHEEIEH HHEE.

Fowmponvuas paboma M !, OCcHOBHLIE NOHATHA MHHEPaNoTHH H KpHCTALIOTpadHH.
BriparomHeca yIeHEHE.

Houmponvuas paboma M 2, CTpyeTypa MEHEpaToE.
Houwmponvuas paboma M 3. CeoficTea MEHEpanoE.
Fouwmponvuas paboma M 4. OcobeHHOCTH MEHEpalOE pasHLIE KIACCOE.

Kpumepui oleHKi KOHMPOIpHbIX padam:
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— oIEHEA {3a9TEHOR BEICTABRASTCA IpPpH MOMHOM pacKpEITHH TEME KOHTpOJILHOﬁ pEiE'O—
TEHL, & TAEE [IpH DOCIHIENOBATENEHOM, HETKOM H JIOTHYECHKH I:TpOfIHOM B2 HIMOEEHHH. CT'_')F,I[EHT

OTEEHAET Ha JOIOIHHATENEHEIE ECIIPOCH, TRAMOTHO oBOCHOBLEBAET IIPHHATEHE PEIIEHHA,

— OLEHKA 4HE 2a9TEHOR BLICTABNASTCA 2a cNaboe H HENONHOE PACKPEITHE TEME KOH-
TPONEHGH £aboTil, HECAMOCTOATENEHOCTE HANGEEHHA MATEpHANA, BLECTH H OPeqIoEeHHA, Ho-
camme obmHi ZapakTep, OTCYTCTEHE HarMATHODO IPENCTABIEHHA paboTH, SaTpVIHEHHA OpH

OTEETAX Ha EQIIPOCEHL

E dopmam nHcEMeHHODO KOHTRONA OTHOCHTCA pacyemio-spauyeckas sadanue (FI3),
KOTOpOE ABNAETCA OfHOH M3 CHOMHEE dopM OpOBEpPKH, OHO MOXET NPHMEHATLCA INA OUEHKH
sHAHHH 00 basoBEIM H BapHATHEHEIM QHCUHINIHEAM BCEX HHKIOE. B paMyax THCOHILTHHER &1 H-
HEpPaINorHA C oCHoBaMH EpHcTanmorpaduay PI3 HononesyioTCA 4Id KoHTp oA Ha nabopaTopHEE

paborax. BosMoXHO BEIIONIHEHHE H JOMAIIHHE 3afaHH .
Ilepeuenr pacueTHo-rpabHYecKUX 2anaHil IpHECTEH HHXE.

PTE-1 TeomeTpua gpHcTannob. BHAENEHHE SMEMEHTOE CHMMETPHH H DOCTPOEHHE THO-

MoCTEpEOTpabHEECKHE NP OeKIHE KPHCTALIOE 0 MOJEIAM.

PT3-2 IlpocTeie dopMel KpHCTALIOE. BHEGT OpocTHE hopM EpHCTANICE H DoCTPOEHHE

H¥ cTepecTpadHYeCKEE OpoeKIHE Ha 0CHOBE 3a0aHHol DopMyNEl KIacca CHMMETPHE.
Kpumepui onenikn pacuemuo-cpaguuacrux saoanni (Fr3):;

— OUEHKA #2a4HTEHOY BEICTABINACTCA CTYOEHTY, ECIH OH [IPpaBHIEHO IIPHMEHAET TEOPRETH-
HECEHE IIONOEEHHA Eypca [OpH pPEIOIEHHH #OPaKTHYECKHE EBEOIOPpOCCOE H O 3aldad pPaCHEeTHO-

l'paEIJHT-IEEI{HX SE,HEHHﬁ, BIaOeeT HEOEIXO,I[HMHMH HAEBHFAMH H IPpHEMAMHE HE ERIIIONHEHHA,

— oIeHEA 4HE SaUTEHOR BEICTAENASTCA CTYIEHTY, 8CNH OH He SHAeT SHAaUHTENRHOHE dac-
TH DpolpaMMHOID MaTepHaNa, B pacdeTHoR gacti PIS gonyokaeT CYI[eCcTECHHEE OLIHOKH, 3a-
TPYOHAETCA obBACHHTE PACYETHYEC YacTh, obOCHOBATE BOSMOXHOCTE BE PEANHSAUHE HIH Ipe[-
CTAEHTE aNCOPHTM £ PEATHSALHH, & TAKKE HEVEEPEHHO, ¢ BONBIUHME SaTpVIHEHHAME BEIIION-

HAET 3a0aHHA HIH HE CIIPpaRJIAeTCA C HHMH CaMoCTOATENREH .

Yemuell oxpoc — Haubolee pacIpoCTpaHeHHEH METON KOHTPONA SHaHHA yHal[Hzcd
Ilpu yoTHOM onpoce YCTAHABNHEAETCA HENOCPENCTECHHEH KOHTAKT MEXOY NPeNofaBaTeled H
FHALTHMCA, B OPpOLUECCE KOTOPord NpelolaBaTell DoNyHacT MHEOKHE BOSMOEHOCTH DA HIVHe-
HHA HHOHEHOVANLHLY oo beHHEocTeH YCEOEHHA VAU MHECA YIebHoro MaTepHATA.

[enr yoTHoro onpoca OpOBEpEA SHAHHA YHAIHECA, OpOBEPKA VMEHHH yoammzcad nyb-

MHYHO H3IaraTh MaTepHal, fopMHpOEAHHE YMEHHE OyOIHYHEE BHCTYILIEHHHA.
Bonpock gna yoTHOTO onpoca 0o pasmelan JHCUHINHEE OpHEETEHE HHKE,

Peasoen I, Munepanazug i KpucmiiiBopa@ua Kak Hey Kil, Gy OO eHmdTpible ROHI-
I,
Ko nenuTca 0o NENAM H 3a0adan MEHEDATOTHA?
Hazopute 0bLekT B IpeOMeETH MHHERANOTHH H FpHCTANLNOTpadHu.
Farumn MeTogaMH DoNESYETCA MEHEPATOTHA H KpHCTAMIorp abiay
OxapakTepHayATE IPAKTHIECKOS SHAYEHHE MHHEDATOTHE.
HazopuTe BHOaCUMECA VIeHHE-KpHCTAITOTpad 0B
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HazopnTe BHgAICIMECA YIEHEX- MHHEPATOTOE.
Uro Taxoe ¢reonorudeckoe Tencer B noHuManun B H. Bepragckoro?
Uro Taxoe «cHCTEMAR !
HaiiTe onpeleneHHe TEPMHHY  MHEHEPD AT,
CxaparTepHaYATE JYHOAMEHTAILHELE IOHATHA 4COCTARY, CBOHACTER, «dopMay H
HCTPVETYpas.
4. Hafite onpeleneHHe TEPMHHAM 4KNACCH JHKALHAY, 4CHCTEMATHEAR, $TAKCOHOMHAR H
HHEPAPXHAN.
5. Yro Tamoe «BHAR, €pasHOBHIHOCTER, {HHIHEHI:!
Preezoen 2. Neomempuuecrds KpPUCHUIIoZpapis.
ChopMynup yiTe 3aK0H TOCTOAHCTEA YTIOE.
Uro Tarce cdepHYecKad IpoeKIHA KpHCTALIAY
Far crpontoa ruomocTepeorpah HYECKAA IR OEKIHAT
Hnagers HononesyeTcd ceTka Byneda?
Uro Takee 0Ch CHMMETPHET
Fakue ool cHMMETPHE BOSMOEHE E KpHCcTAlIorpadHu’
UTo Takoe MNOCKOCTE CHMMETPHET?
Uro Takoe UEHTH CHMMETPHEY
9 HazoeHTe TEOPEME CIOEEHHA MEMEHTOE CHMMETDHH.
10 Uto Taxoe ENACC CHMMETRHEY
11 E1o BrEen 32 xnacca cCHMMETPHE Y
12. Yo Taoe CHHTOHHA H CKONBEG HET
13 Yro Taxoe opocTad dopua?
14 Uro Taroe oTEPETAA H SAKPETAA OpocTad fopma’
15 HazopnTte npocTee dbopMEl HE3IIEH KATETOPHHE.

R A I
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16, HazoBHTe OpH3sMEL, THPAMELE H JHIHPAMEIE CpPEHHE CHHIOHH,

17 Farne Tpanemosapel M ckanedosgpel B sgaeTe?

18 HazornTe npocTie dopME EybHYeckKod CHEMOHEH, KOTOPLIE EREEOIATCA HE TETPASILA
H oKTasgpa’

19 Fawne npoctre dbopMu K¥yEBHYeCKOR CHHTOHHHE ToNyYaEoTeA He Byba (Texcasopa) B
poMbogoTerasgpa’

20, HazoeuTe ocHOBHEE THIH obamka (rabHTyCa) KpHCTALIOE.

21 Uro Tarkoe saroHOMERHEIE CROCTEH Y

22 Uro Takoe sTHTAKCHAT

23 HUro Taxoe geugpuTH?

24 Fakoe sHageHHe HMEET IITPHXOEKA Ha TPAHAY KpHCTALIOR T

25 YeM oTNHYARTCA CEKREIIHA OT KOHKPEIHHT

26 Uro Tarkoe 0onuTHT

27 CmapakTepH3vHTe HaTedHHE obpaioBaduAa 0o JopME H COCTAEY.

Prezoen 3. Cmpyrmypd KpUCHILLTOE.
Uro Takoe THaHCHATHAY
Uro Tarce sneMeHTapHad aefra’
YUro Takoe peimeTra’?
Czaparreprsyite 14 pemetor Epags.
Uro Takee OpocTpaHCTEEHHAA TPYINA, H KT0 BHEEN 230 IpocTpalcTEe HHEE T I
CHMMETPHH'

£, HeM oTNHYAETCA CTRVETVRA 0T CTRVETVRHOTG THIAT

¥ Uro Tawoe HOHHAA CEASE.

hoks b b=

8. HYro Taroe KOOPIHHAUHOHHOE YHCIO H KOORIHHATHOHHE A MHOTOIDAHHHE!
8 OmaparTepH:VATE METALTHYECK VIO CEASE.

10 HazoBnTe THOH ONOTHEHIIHY VIAKOEOK.

11. Uro Takoe KOBANEHTHAA CEAIR
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Peasoen 4. Hamumapghiizw u usomap g,

=gl Bl b

Uro taree noaumop dman’

IIpuHEEQHTE OpHMEPE MOHOTPOIHOTO IEPEXOOA.
IIpuEEnuTE OpHMEPH SHAHTHOTPOIHOTO IEPEXOTA.

Uro tarkoe HzomMop hHzM?

COxaparTepHaYATE YCIOBHA ONA OpoABTEHHA H3oMop hHsmMa.
IIpuHEEQHTE OpHMEPE H30BATEHTHOTO H30MOpHHIMA,
IIpuEEquTe OpHMEpPH TeTEPOBATEHTHOTO H3OMOphHSMA.

Pezoen 5. Coolicman Mukepaios.

M B =l o bh sl b

o Takoe «cEoHCTEBORY

Karne ceoficTEa 0THOCATCA B oI THYECKH MY

HazopnTe THOM oMpacor MEHERATOE.

Faroe sHadueHHe HMeET HBET YepTH O JHACHOCTHEH MHHEPATCE T

Fawx genutca bneck B 2aEHCHMOCTH OT DOKASATENA IPEIOMIEHHAT

Uro Taxoe GEYOPENoMIEHHE H KAk OHO 3ABHCHT OT CHMMETPHH KpHCTALIAT
HazoeHTE BHOE MM MHHHCIEHITHH.

Uro tamoe meana Mooca®

CxaparTepHayiTe npubop ONA HEMepeHHA TEEPIOCTH.

10 Yre Taxoe coafizocTs Y
11 Far menatcd pHOTANIE 00 MACHHTHOCTHT
12 Uto Takoe Nbeso- 1 DTHPOSMERTPHYECKRE CBORCTEA, H B KaKHY KpHCTALIAX OHH BoOS-

MOEHET

13 The Haxog AT IpHMEHEHHE CECHETOSNEKTRHER T
Peasoen 6. Cocmag, KIacc Guudaiiig, BaOMERITANY PEMUHEPETRE.

LI =1 S lh Bl B

e i A
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Uro taxee Knape?
HazopnTte Hanbonee pacnopoCTpaHeHEEE SIEMEHTE B SEMHOH KOpE.
Fawx genarca snmeMeHTH 00 CTEIEHH VIACTHA B obpasoEaHHH MHEHEPANLHEX EHLOET
Fax enponarca suMudecke bopMYILH MHHEDATOET
Uro Takoe cTpYETYRHAA hopMyla MEHEpana !
B uem npobnema HOMEHKIATYRE] MEHEDATOET
Ha xakuz ceoficTeax 0CcHOBAHE NpHHIHIL KIACCcHOHEAIHH MHEHEPATOET
HazopnTe THOH H KNACCH MEHEDATOE.
Peasoen 7. Knaccv munepaias
Famoamomitvie Mitnepan.
Ha xakue rpyone genarca roMoaToMHEIE MHHEDATEL?
Haiite obLUyH0 ZapaKTepHCTHEY CAMOPOQHEIM METATIIAM.
HazopnTe qHArHOCTHYECKHE MPHIHAKH QJA XAMEKHTA, apleHHTA H aypHTa.
HazopnTte quArHOCTHYECKHE IpHIHAKH INA feppHTAa.
HazopnTe 0CHOEHEE OTHHYHA IIATHHHTA OT apre HHTA.
Haiite obLUyI0 ZapaKTEpHCTHEY CAMOPOQHEIM HEMETATIAM.
HazopnTte qHArHOCTHYECKHE IPHIHAKH INA CYIb HypHTA
HazopnTe qHArHOCTHYECKHE IPHIHAKH LN ATMaza,
HazopnTe [HACHOCTHYECKHE IpHIHAKH I0A rpaduTa.
Cyaeghuds: i ux aHazozn.
Farue cyne pupgu oTHocarca k baecxan?
Farue cynedupgu oTHocATea ¥ obMankam?
Fawue cynedMaL o THOCATCA ¥ KOTYeTaHaM?
Hazorute nonumMopdayio pasHocTh ¢ halepHTa H JHATHOCTHYECKHE IpHSHAKH.
HazopnTe fHArHOCTHYECKHE IpH3HAKH INA TATEHHTA.
Farofi munepan aenaerca nonumMopdHol pasHoCTe THpHTAT
UeM ¢TIHYAETCA THPHT OT XATEKOTHPHTAT
HazopnTe 0TNHYHTENEHEE IpHIHAKH MONHOOEHHTA oT IpadHTa.
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9. Pymofi Ha varoH sMeMeHT AENASTCA NeHTNARTHT!
Kucropaousie cacdunenia: oKicIn, RApOoHamn, e gar, gocganat.
Clrericiabe.
CxaparTepHaYATE polb OKHCIOE H CHOPOOKHCIOE B SeMHOH Kope.
IIo kaxum npHsHaKaM MOXHO OTIHYHTE TEMATHT, MATHETHT, TETHT T
HazopnTe pasHOBHOHOCTH KOPYHIA
HazopnTe qHArHOCTHYECKHE IPHIHAKH INA KACCHTEPHTA.
HazopnTe MHHEpATL OKHCIE H THOPOOKHCIEH MapraHIla
HazoBnTe MEHEpATLH-THOPOOKHCIE ATK MHHHA
Kapﬁﬂﬂamm.
Farne Munepans oTHOCATCA K IPpyINe ¢KapboHaTHLHA mmats 7
HazopnTe OTNHYHTENEHEE OPHEHAKH ONA MEHEPATOE ¢KapboHATHHEA WnaTy.
Ilonumop dHOH pasHOCTERY KAKODN MHHEpANA ABNASTCA aparoHHT?
ITouemy gonoMHT He OTHOCHTCA K TP YINE 4KapboHaTHEIH mmats?
Far nasripaeTca ®enesHoTad pasHoCTE TONOMHTAT
HazopnTe [HACHOCTHYECKHE IPHIHAKH QN MATAXHTA.
C’yﬂb@amm o s
HazopnTte qHArHOCTHYECKHE IPHIHAKH N4 alaTHTA.
Far naspiBaroTCA CKOINIEHHA AMATHTA B OCANOYHEE Iopogax’
HazopnTe [HACHOCTHYECKHE IpHIHAKH 404 bapHTa.
HazopuTe pasHocTy runca
HazopnTe gHArHOCTHYECKHE IPHIHAKH LNA AaHCHOPHTA.
Cmrcmrm
FpucmantoX sy 8CKAR KAGCC1 (U KAl CULTL KamoE.
1. OxapakTepHs¥HTE polb CHIHEATOE B 36 MHOH KOpE.
2 HazoBHTE OpHHIHIE KpHCTATIOKHMEYECKOH KiaccH QHKAIIHE CHIHKATOE.
3 Kax pasniuaroTCA CHIHKATH IO CEOHACTEAM E SaBHCHMOCTH OT CTPOEHHAT
4 B ueM oTIHYHE ANIOMOCHIHEATOE 0T CHIHKATOE AN MHHHAT
5. Ha xak#e sIEMEHTH MoEET H30Mop DHG SAaMEI[ATRECA 517
Oempogrble CLALKARIbL.
1. OxaparTepHsyHTe Ip YIOY MEHEPATOE €CIHEHHS.
2. Fawne gpa paga rpanator Bu spaete?
3. HazoBuTe pasHOBHIHOCTH bepHIIA.
4 JIna xaknz Dopol XapakTeped STHTOTT
Henoueurvle 14 AeHMOYHBIE CLALKANDBL
1. Karue ocHOBHHE QHIHYECKHE XapakTepHOTHEN CECHCTECHHE [EMOYEYHEIM H TEHTOY-
HEIM CHIHEATAM'
2. Hafte oblyio XapaKTepHCTHEY I VINE MEHEPATOE €IIHPOKCEHS,
3. HazopuTe caMmulil pacopocTpaHeHHEE MHHEPAT CpEeqH THPOKCEHOE.
4 HazoBHTe OCHOBHHE OTIHYHA THPOKCEHOE OT aMpHbOIOE.
5. HasoBute manbonee pacOpocTpaHeHHEH MEHEPAN HS THYIOH aMpubonse.
CROUCHIBIE 1 KAPKACHBLE CUALKAMbL
Faxne ceoficTEa ZapaKTepHE O0A CIOHCTHE CHIHKATOE
CxaparTepHs VATE TP VIOV MEHEPATOE #CIFOI AN,
Hazoeute Hanbonee pacnpocTpaHeHEEE TopogoobpasyIoL[He CIMONEL
HazopnTte nonumMopdHEE pasHOCTH CEPIEHTHHA,
HazopnTe [HACHOCTHYECKHE IPHIHAKH INA TATBKA.
HazopnTte gHArHOCTHYECKHE IPHIHAKH INA BEpMHKVIHTA,
HazopnTe gHArHOCTHYECKHE MPHIHAKH JIA MOHTMOPHIIOHHTA.
Kapmc:—sme CUALKAMIBL.
1. Kaxue dmsudeckle cEoHCTEA XapaKTepHE ONA KapKACHLIY CHIHEATCOE
2. HazoBuTe pasHOBHOHOCTH KEApLA

Thn fa b po
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Uro Taroe xanmegon’

Hro Taxoe oman?

CxapaKTepH3VATE M VIOV MEHEPATOE «I0NEECH MITaTsH.

HazopnTe MEHEpATL, OTHOCAUTHECA K IIATHOKITASAM.

HazopnTe MEHEpaNL, OTHOCAIUIHECA K KANHA - HATPHEBE M IOJEEEIM IITaTaM.
HazopuTe quarmocTHYECKHE OpHIHAKH I0A He helHHA

BI =1 & bh ksl

Kpumepui oleHKn i yCHHase anpocd:

— OUEHFA #239TeHOR CTAEHTCHA, ECNH CTYIEHT OOCTATOUHG NONHS OTEEYART HAa BOIROC,
PAsEEPHYTO ApTYMEHTHPYET BLIOEHTAEMEIE IOMCEEHHA, OPHEOOHT YOEOQHTENRHEIE OPHMEPEH,
obHApVEHEAET HOCIENOBATENEHOCTE AHANHEA, NEMOHCTPHPYET SHAHHE CIENHANEHOH NHTERATY-
pH B padMFax vIebHOTo METOQHUECKOTs KOMIIEKCA H HoNONHHTENLHLEE HOTOUHHECE HHEDOpMa-
OHH,

— OIEHKA #HE 3a9TEHO¥ CTABHTCA, ECIH OTEET HENOCTATOYHO JOTHUECKH BEICTROEH,
CTYOEHT obHap VRHEAET cNabooTh B pasBepHYTOM PACKPEITHH OpodeccHOHATEHEEY DOHATHE.

Sawgma sabopamopunx pabom TpOECIATCA B pAMEAY NabopaTopHEIE SaHATHH 0 omOpe-
OENEHHEIM TEMAM, HMEOIHM IpaKTHUECKYIO HANPAEIEHHOCTE. ANropuTM dabopaTopHod pabo-
TH EEJNOYAET. BLINONHEHHE TEOPETHUECKHY pacdeToR, NONyVIeHHe JarTHYUECKHX NaHHEE Ha
OPaETHEE C HCIONBESOBAHHEM COOTEETCTEVIOMETS 0bop VOOBaHHA, SarpelIeHHE H AHANNS IOJIY-
YEHHHE PESYIBTATOE B JOKYMEHTANBHC-0TIETHOR dopme. Jammra nabopaTopHER paboT BRI -
yaeT B cebA THCEMeHHOE obopMIEHHE PESVIRTATOE H OTEETH Ha EONPOCH IPENOTABATENA IO
pesyIETaTaM paboTil, Mo®eT codeTaTeCA © YOTHHM OOPOCOM 00 COOTEESTCEVIOIHM TEOopeTHEE-
CEHI e elan.

Kpumepin auenii aagumm dabepamopimx poedam (31P):

— CIEHEA «£3a39TEHOR BEICTARIAETCA CTYAEHTY, ECIIH OH IIPaBHIEHC NRPHMEHAET TEORETH-
HECKHE MOIOoEEHHA EVPpCca IpH pPEIMEHHH pakTHYECKHE BOIOPOoCOE H 3amad JIaEOpB.TOpHHX fra-
EOT, BIaOEET HEOEXOHHMHMH HABEBFaMH H IIPHEMAMH HX BRIIOINHEHHA,

— OIEHKA 4HE 234TeHOR BEICTAENASTCA CTYIEHTY, ECIH OH HE 3HAeT 3HAYHTENBHOH Hac-
TH OpolpaMMHOTO MaTepHana, E pacdeTHoll wacTd nabopaTopHoH paboTH QOOVCKAST CYIIECT-
BEHHEE OUHMOKH, 3aTPYOHASTCA ODBACHHTE DACHETHYE HacTk, obOCHOBATE BOSMOMHOCTE EE
PEATHIAUHH HIH NPeICTAEHTE aNTCpHTM B DEANHSAMH, a TAKEKE HEVECDEHHO, © DONBINHMHE 3a-
TPYOHEHHAMH EHIOTHAET Sa0aHHA HIKH He CIOPaEIACTCA C HUMHE CaMoCTOATENEHO.

E dopmam xorTponupyemoll camocToAaTencHol pabota (KCE) oTHocHTLA pegdepam —
DopMa THCEMEHHOH aHANHTHYECKoH paboTH, BHOONHAEMaA Ha OCHOBE OpeobpascBaHHA JOKY-
MEHTANEHOH HHGOpMAIHH, PACKPEEBAIOMAA CYTE H3YUAEMOR TEME, KOTOPYVHD PEKOMEHIYETCA
OpHMEHATE OpH OCBCEHHH BapHATHEHHE (NpodHIBHEE) JHCHHINIHE OpodeccHOHANEHOTG IHE-
na. Kax mpasuno, pedepar OpegcTaEndeT cobol KpaTkoe H3IoEEHHE COJEpEaHHA HaydHEEX
TPYOOE, IHTEPATYPE 0 OOpENeleHHoR HaydHo# Teme. [logroToBra pedepaTa DogpasyMEBaeT
CAMOCTOATENEHOE HI3VIEHHE CTYIEHTOM HECKONBKHE JHTEPATYPHEX HOTOUHHKOE (MoHorpadii,
Hay4HHEZ CTAaTeH H T.0.) o oOpefeléHHOR TeMe, He pacCMaTpHEacMoH HogpobHo Ha MeKIHH,
CHCTEMATHIALHES MaTEpHANTA H KPaTKOE eI H3l0KEHHE.

Tent manuncanua pedepaTa — DPHEHTHE CTYIEHTY HABLIKOE KPATKODO H JNAKOHHYHOTO
NpEeNCTAENEHHA CObPAHHEY MaTepHaloE H (akToE B COOTEETCTEHE C TpeboBaHHAME, NpefbAE-
NAEMEMH ¥ HAYSHEIM OTHETAM, 0b30pamM ¥ CTAThAM.

,H.TIH noaroToREH pé‘@é‘pﬂ.’?ﬂﬂ CTVOEHTY MpedoCTaBINAETCA BOSMOXHOCTE CAMOCTOATEIIRHC -
o BHEOpa TEME] IO EOHTRONHPYERMOMY pasTely H COMMACOBAHHE € C TP eIIONAaBATEIEM.

Pedeparu obreguuen obimed TeMaTHECH «PasHoobpasHe MEHEPATOES.

Kpumepun oyenn wagume pepepane (KCP):
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— GUEHKA Sa9TEHG BLICTABNAETCA IOPH DONHGM packprITHH TeMu ECP, a Tamze mpu
NOCHEOBATENEHOM, SeTHOM H JOTHYECKH CTROHHOM ero H3loXeHHH., CTYLEHT OTEEHAET Ha Jo-
NONHUTENBHEE BOOPOCH, IPAMOTHS 0bOCHOBLHEAST MPHHATHE PEIIEHHA, BIANEET HAEHKAMH K
npHeMaMi eunengenna KCP. JonyokaeToa HanHdHe B cofepEalul paboTH HIH ee odop wue-
HHH HeDONEIUKY HENOUETOE HIH HeNOCTATEOE B NPEICTABNEHAH PESYIETATOR K 3al[UTE,

— OIEHKA HE 339TEHC  BHCTABIASTCA 3a clabof H HENONHOE PACKPRITHE TEMEl FOCP,
HECAMOCTOATENEHOCTE MAMOEEHHA MAaTEpHANA, BHECIH H NpellcXeHHd, HOoCANHEe obnui za-
paKTep, OTCYTCTEHE HArMATHOrD NpPefcTABIeHHA paboTH, saTpYIHEHHA IPH OTEETAX HA BOIpO-
CHL.

4.2 $oHg 0LeHOYHEIX CPEACTE I PO eIeHHA 1P 0MEe:KY TOYH0H aTTecTalHH

@OpMOﬁ npoBeNEHHEA HpOME}KjFTOT-IHOfI ATTECTAIIHH AEINAETCH S38HET.

Bompocsr nna noaroropkH K zadeTy

(OBLEKT, IPEAMET H METOLE HCCIEDOEAHHA MHHEPATOTHHE H KpHCTALTOTpad .

Heropua Hayky, BaHe AIIHE OTEPLITHA H BETAICIIHEC A YIEHEIE,

IlomaTHe ¥pHCTANNA H 3aKOHE KpHCTATTOIpad .

IlocTpoenne npoekUHA KPHCTATIOE H HE IPHMEHEHHE.

SDIEMEHTH CHMMeTpHHE KpHcoTania Hx tuni. TeopeME BHEOTA 3MEMEHTOE CHMMETDHH

Knaccw cHuMMETPHE H CHHMOHHH.

IIpocteie dopmu  epHcTamna. Hx THODW, BHOM H KONHYECTEBO OIA pasIHYHEEX

FpHCTALIOTpadHYECKHE KaTeETOpHH.

a8 Mopdonorua ¥pHCTAINOE H arperaToE. (JCHOBHEE THOH obnHEa spHoTamnoe. Muxe-
PANLHEIE arperaThl.

9 EpucTannudeckad pelleTka H coocobil ee obpasceanua TpaHonAnuAa ZneMeHTapHad
muefiva. Pemeren Epaes.

10, IlpocTpaHcTEEHHLIE TPYIINE CHMMETHH.

11. Tunu cEAsefl B ¥pHCoTAIAK, HE ¢ cOBEHHOCTH H BIHAHHE Ha CECHCTEA MEHEPATOE.

12 Tlonumop dusy THOR DonHMopdHEE TEpEXOIOE.

13 Heomopdusm THoo mzoMopdis Ma H YOIOEHA IIA DR OABTEHHA

14, Ceofictea MEHepanoE. Cnocobb JHACHOCTHEH.

15 OnTHYeCKHE cEoficTEa MHHERALOE.

16 Mexanuueckne cEoHCTER MEHERATOE.

17 MarauTame 1 snexTpHYeckHe cEoHcTEa MEHepanos. Hx npumMenenne.

18, XuMu4ecKHH cocTaE SeMHOH Kophl H KNaccHPHEAINA XMMHYECKHY SJIEMEHTOE 0 yda-
CTHIO B obpasoBaHiH MHHEpATLHEY EHA0E. Hanbolee pacopocTpaHeHHEIE MHHED AL

19 Xumuueckne dopMynH MHHepanoE. Hx THOM B ocobeHHOCTH.

20 IlpHHUHON ETaccHPHEAIIHHE MHHEpamloes. JCHOBHHE Kmacckl. HoMeHENATYpa MHHERa-
JIOE.

21 OcHoEHHE oCobBEHHOCTH, DHAMHOCTHUECKHE OPHSHAKH H Haubollee pacnpoCTHaHeHHELS
MHHEPAIE H3 KIACCA TOMOATOMHEE MEHEPATLOE,

22 OcHoBHHE 0CoBEHHOCTH, JHAMHOCTHYECKHE IpHIHAKH H HauboNEe pacopoCcTpaHeHHELE
MHHEPAIE HS KIacca Cyns QHIoE.

2% JcHoBHHE oCobEHHOCTH, OHAMHOCTHUECKHE OpHSHAKH H Haubollee pacnpoCTiaHeHHELS
MHHEpAIE H3 Knacca KapboHaToE.

24 OCHOEHHE oCODEHHOCTH, DHAMHOCTHUECKHE NPHSHAKH H HauboJlee pacnpoCTpaHeHHELR
MHHEpPANL HS KIaccoE cyNLdaTeE H docdaTor.

25, OcHoBHHE 0CoDEHHOCTH, JHAMHOCTHYECKHE IpHIHAKH H HauboJee pacopoCTpaHeHHELE
MHHEPAIE H3 KIACCA CHIHEATOE.

26, HparoUeHHLEE MEHEPANH H ocobeHHOCTH HE IPpHMeHEHHA

27, IlopogoobpasyeoIHEe MEHEDAIEL

28 Pynuule MEHepalhl H HX pOlb B EHIHH HelcBEKA

I
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Kpumepun nonyuenius cmyoeHmamn iemaos:

— OIEHEa #3a9TeHo® CTAaBHTCA, ECIH CTYIEHT CTPOHT CECH OTEET B COOTEETCTEHH ©
mnaHoM. B oTEETE NpPefCTABNEHLH pasiHuHEE DOOEOOE E Opobleme. Y CTaHABIHEAST COMEpEKA-
TENLHLE MEEIPEIMETHLE CEAH. PasEepHYTO apTVMeHTHEYET BELINEHTASMEE TOIOEEHHA, IPH-
EOOHT YhEemHTENLHEE OpHMepH, obHapVEHEAST OOCHeNoBATENLHOCTE aHANH:a DEHEONH Opa-
EMIBHE. PEYEL IpaMoTHA, HCHOOMBEVETCA OpodeccHoHaNLHAA NeKCHEA JeMOHCTPHPYET SHaHHE
CHENHANEHOH MHTEPATYPH E paMEax yuebHOMO METONNYECKODO KO MIJIEKCA H QOIOMHHTEIEHEX
HCTOUHHESE HHDOpMAllHH.

— OLEHKA #HE 3a49TEHOR CTABHMTCA, ECNH OTEET HEJOCTATOYHO JOTHYECKH BEICTPOEH,
IaH OTEETa COBMIOmacTCA HEeMoCIEnoEaTelb e, CTYIERT obHapy RHEAET cnabocTk B pasEepHYy-
TOM PACKPEITHH OpodecCHOHATEHEEY DoHATHE BLIOEHrasMLe DONOXEeHHA OeKTapHpPYIOTCA, HO
HE apryMEeHTHPVIOTCA (OTEET HOCHT OpeHMVINECTEEHHO TEORETHUYECKHH XapakTep, NpHMEpPEH
OTCY¥TCTE VIOT.

CUEHOYHEIE CPEACTEA IJIA HHEANHACE H NHI C oTpaHHYEHHEIME BOSMOEHOCTAME 300p0-
EbA BHOHPaOTCA C YYETOM HX HHIHEHIVAILHEX ICHEC PH3HYECKHE ocobeHHoCTEH.

— npH HeobXOQHMOCTH HHEBAMHIAM H JHIAM C OTpaHHYEHHEIME EOSMOEKHOCTAME 300p0-
EBA OPENOCTABNACTCA JONOIHHTENEHOE B EMA OJIA NoITOTOEKH OTEETA Ha 3adeTe,

— OpH OpoEEleHHH OpoledVpE OUEHHEAHHA pEesyILTATOE obVIeHHA HHBANHOOE H JTHIT C
OrPaHHYEHHEIMH BOSMOKHOCTAMH 300p0ELA IPEIyCMATpHEAETCA HCOONB3CEAHHE TEXHHYECKHE
CPEOCTE, HEODBXOMMMEX HM E CEAZH C HX HHIHEHIVATEHEIMH 0CobeHHOCTAMHE,

— OIpH HEOBXoOHMOCTH OnA ob VAo XA ¢ oTpAHHYEHHEMH BOSMORHOCTAME 500p0ELA
H HHEANHOOE NpOLEenypa OUSHHEAHHA pesyAETATOE OBVYEHHA D0 QHCUHINIHHE MOXET IPOEO-
OHTECA B HECKONBKO STAMOE.

IIpouenypa oLUEHHEAHHA PESYILTATOE COVUEHHA HHEANHOOE H JHI C OMPAHHYEHHEIMH
BOSMOXHOCTAME 300POERA [0 GHCIHILTHHE (MOTVIN ) OpelyCMaTpHEBAET NPefoCTaBlIeHHE HH-
popMauuy B opMax, amanTHp OBAHHEX K 0TpaHHYeHHAM HX 300pOERA H BOCIPHATHA HHDOp Ma-
HH:

Hna nuy ¢ HapyIIeHHAME 3peHHA

— B OedaTHoH dopMe YEENHYEHHEM UIpH GTOM,

— B DopMe MMEKTPOHHOTO JOKYMEHTA.

Hna nuy ¢ HapyIIeHHAME CIVHA

— B nedartHod dope,

—E QopMe AMEKTPOHHOTO JOKYMEHTA

Hna nuy ¢ HapyIIeEHHAMH ON0pHO-IEHCATENLHOTO allapaTa;

— B nedartHod dopme,

—E QopMe AMEKTPOHHOTO JOKYMEHTA

Hauuuil nepededs MoXeT BETE KOHEPETHIHPOEAH B SaBHCHMOCTH OT KOHTHHIEHTa 06y-
YAROIHECA,

5 Ilepedens ocHOBHOE H J0II0JTHHT e bHoi y4edHoil MITepaTypel, Heo0XoauMoi 171a
OCEO0EHHMA JHCIHILTHHEL (MOIy.IH)

5.1 OcxopHlaa JTeparypa:
1. EBerexrun AT Evypc munepancrun. 2-mwag., M. Yaueepcurer, 2010 735 ¢ {30}1

2. Conoeresa JIII, Comobree B A OCHOBM MHHEpalolHH H DeTpoloTHH: ¥ieb, moco-
bue, Kpacmogap: Kybl ™V, 2012 140 ¢ (44

3 Bymnaxz A T Mugepancrua: yaebHEE 004 CTYLeHTOE VIpeEQEHHA BLHCLIETS OIpodec-

CHOHaNbHoro obpasoBadud, obVHaroH ¥ 00 HalpaBleHHK TOATOTORKH 41 eonordas. Mockea:
Awamenua, 2011 - 279 ¢ (307

'E crofikax VEATAHO KOIEMECTEO K3 eMIIAp oF B fubmorere Kol vy
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Ina ocECeHUA THCHHINHEL HHBATHIAME H THIAME C OTPAHHYEHHEIMH BOSMOK HOCTAME
300pOEEA HMEIOTCA H3NaHHA B MEKTPOHHOM BHIE B SNeKTpoHEo-bHOIHOTeUHER CHOTEMax
wllaneyn 1 «ElopaiTs.

5.2 NonommremHan MHTEparypa:

1. Cuoneannaoe H A Tlparktudeckoe pyEoBogeTEe Do MEHepanoruu. I Hegpa, 1972,

357 ¢

2. Eropoe-Tucuenwxo FD . JTuteunckan I' 11, Zarancckas 2.1 Kpuctannorpadua.
Wyeb, M, MY, 1992, 288 ¢

3. Eropoe-Tucmenwre KO K. Epucrannorpathua v xpuctannozamud. Moo, 2005 585 ¢
4 Ilonmoe I &, Mladbpaswoeckuii KM Epucrannoerpatua W Bricm me, 1972 351 ¢

5. Conoereea JLII OcHOBL MHHEpamoTHH H EpHcTaINorpadun. Yuek mocobue, Kpac-

Hogap: Kyl ™%, 2004, 176 ¢
6. Baptu X, Ilpuar & Munepanorua gna crygentos. Mo Mup, 2001 425 ¢

5.3 IlepuomrieckHe H3OAHHA:

1. Teoxumua Munepanorna u netporpadua Heg BHHHTH PAH Mocksa
2. Kpuctannorpabua Han «Haveas. Mocksa

6 Ilepeyenr pecypcoR HEGOPMAITHOHHO-TEIPKOMMYHHEAITM0OHEH0E cetH «HuTep-
HeT», He 00X0JHMEIX 1A 0CE 0SHHA JHCIILTHHEL (M0Ty 1)

1. "Bce o reonorun” - HeohuunaneHU# cepBep reolorudeckoro d-Ta MY

TTEL: http:fistudents web ruf

Cepeep "Bee o Teomerun” cogep ®HT pasHoobpasHile yaebHEe, HAVIHLIE H COPaECYHELE
MATEPHANEL 10 TEONOTHH H CMEXHEM obIacTam.

2. OpHUHAILHHEA cadT oblecTEeHHOH oblEpoccHACKOH opraHH3allHH 'FPoCCHHACKOE
MHHEpATOTHYIECKOE obIIecTES "

TEL: httpfiwww. minsoc.ru

ObmecTEeHEAA obIepoccHACKaA opradHsalud "PoccHACKCE MEHEpATorHYecKoe obIe-
cteo” (FMO) aenaeTca gayuHo-oblecTReHEOd opragusamel, obbelHEMOMER CORIHATHCTOR,
a TAKKe Hay4IHEE KOMMEKTHEL, BEEOVINHE paboTy B 0bIacTH recloro-MEHEpaNoTHYECKHE HAVE.

3. IpobneMu MHHEpATOTHH, TeTpOoTRAGHHE H METALIOEHHH: chopHHE HayIHEX CTATEH.
TEL: httpffwww paurafpublgeclog 1/index html cafiT He HHIEKCHpOEAH

4 Poccufcku EYpHAT HAVK o 2EMIe

TTEL: http:fiecs wdch.rufries/

5 BnextporHad bubnuorexa HHOTHTIVTA SKCIEpHMEHTANEHOH MHHEDANTOTHHE.
TEL: http:fflibrary 1etn ac. 1

B sroii snexrporHoH bUbIHOTEKE XpaHATCA CONEPEAHHA BCEX EEIVIIHE EYPHAIOE IO
MHHEPANTOTHE, TEOXHMHEH, IETPOJIoTHH.

7 Merommyeckde ykazamua 408 o0y4alMMXCA @10 OCBOEHHI JHCIIHILTHHED
(vomy )

TeopeTHYECKHE SHAHHA 0 OCHOEHHM pasgenaM kypoa «MMuHepanorua ¢ ocHoBaMH KpH-
CTAMMCTpadHEy bakanaEpH NpHObpeTaoT Ha NeKUHAY H NabopaTopHEE 3aHATHAE, SaKpelIaoT
H paclllHp Ao T BG EPEMA CAMOCTO ATENEHOH paboTi

Jexuuu ne kypcoy «MuHepanorua ¢ oCHOBaMH KpHCTALNOIpadHuy NpelcTaBNmoTCA E
BHIE 0b30poE © DEMOHCTpauuefl OpeseHTANHA 00 OTOENBHEM OCHOBHEIM TEMAM [IfOTDAMMEL
Hna yrnybleHHA B SaKpelINeHHA TeopeTHIECKHY sHaHuH bakanappaM pekoMeHIYeTe A EHIONHE-
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HHE oOpENeleHHCTe obLeMa caMocToATENEHOH paboTa, OBmEE obteM YacoE, EHENeHHLLE 04
EHEQyIHTOPHEX 3aHATHI, cocTaEnAeT 10 dacoE.

CaMocToATENRHAA paboTa CTYIEHTOE BENFOYAET B cebAd HECKONBES OCHOBHEE HalpaBIle-
HHH:

- CAMOCTOATENRHOE HEYHEHHE HEKOTOPREE TEM, HE INOINAFIMHE E IIIaH ayTHTORPHEE 2aHA-

- paEOTa C OOIONHHTENEHEIMNE HCTOYUHHEAMH HHEIJOpMaL[HH OIIA Bonee FTHFEHEHHOFO
HIYVHEHHA TEM H pasfielcE, HHIiIOpMEiU:HH Mmoo KOTOREIM QacTCA Ha TEeKITHAX,

- OOMONHHTENEHAA paboTa mo TemaM NabopaTepHER 2aHATHH, CAMOCTOATEIRHOE 3aBep-
MIEHHE H 0KOHYATENEHOE odopMIeHHE TabopaTopHEE paboT.

Ina saxpelle A TEOpETHUECKOTO MATEpHANa H BHNONHEHHA KOHTPONHPYEMEIX CAMO-
CTOATENRHHE paboT oo JHCUHINIHHE B¢ BHeydebHoe Bpema baganaEpaM OpefoCTABNASTCA Bod-
MOEHOCTE NolbioBaHHA bubmHoTexod KyblY, bubnmoTexo#dl TeoloTHYUECKOro DaKyILTETA,
BOSMOEHOCTAME KOMIBETER HOTO KIAcCa DaKyIETETA

Bugom Texyuel oTHETHOCTH 0o KOHTRONHPYEMOH CaMoCTOATENRHOH paboTe ABLAOTCA
cobeceqoBaAHHA H KOHCYILTALHH C IPENONAEATENEM 0 TEMAM HHIHEHOYATEHEX 3aNaHHH B BH-
ne pedepara. Hononesoeanue Takod opME caMocToATENLHOH paboTH pacIilHp AT BOSMOEHO-
CTH OoEETeHHA Ao BakanaepoE NpeqCTAENcHHA © pasHoobpasHH MHHERATOE, HE CEOHCTE H OCO-
BEHHOCTER IpHMEHEHHA.

Tema EoHTponHpyeMo caMocToATeneHol paborel (KCP) o OIMCUHONHEE BEHOaéTCA ba-
Kalaepy Ha BTopoH Hemele saHATHH H YTOUHASTCA 0o COMMACOBAHHIO C OpeldofaEaTencem. Cpol
EHIOIHEHHA 3afaHid — & HeJenk OOCHe IoMyIeHHA

SamuTa HEOHEHIVATEHODO 3alaHid KoHTpoIHpVEMoH caMocToATENRHoR pabotm (KO
— pedepaTa, OCYIECTEIAETCA Ha SAHATHAX B BHAE cobeceqoBadud ¢ obCYEAEHHEM OTHENEHEX
Ero pasfelos, MOMHOTH PACKPEITHA TEME, HOBHIHE HOMoNBsYEMoH HHEQopMAaIHH.

IlpumepHad cTpyETYpa H comepEaHue pedepaTa KOHTPONHPYEMOH CAMOCTOATENBHOH
pabote (KCP) no gucuunnuue «MHHepaloTHA ¢ oCHOBAMHE KpHCTALIOTpadH s

Beenenne.

1. Obuad zaparTepHCcTHES MEHepana HoTopHA 0TEPHTHA H HCOOMEIOEAHHA
2. MuHepan B npHpomge, OpOHCEOEICHEE H OPME IpOABTEHIA

3. OcobeHHOCTH CEOHCTE MHHepana H HY IpHMEHEHHE,

SarmodeHHE.

HroroBr# xoHTpONE oo gHCUHIIHHEe ¢MHHEpanor#a ¢ ocHoOBAMH KpHCTALTOTpadHE:
SCYLUECTENASTCA B BEHIE Sa9eTa.

B oceoenHE OHCUHONHEE HHEATHZAMHE H THUAMH C OTPAaHHYEHHEHMH BOSMOEHOCTAME
3OPOERA DONBUIOE SHaYeHHE HMEET HHOHEMIVanbHad yuebHad paboTa (KOHCYIBTALHH) — T0-
OONHHTENEHOE PAsPACHEHHE yaebHOre MaTepHana HHOHEHIYANLHEIE KOHCYILTAHHE IO IpEel-
METY AENAOTCA BAXHEM dakTopoM, cOocobCTEVIOMNM HEOHEHIVATHIAUHE obyIeHHA H YCTa-
HOEJEHHIC BOCOHTATENEHOTC KOHTAKTA MEEIY OpelofaBaTeleM H obVHaroIMMcA HHEATHIOM
HIH THIGM C OIPpAHHYEHHE MH EOSMOE HOCTAME 3000 0EBA.

8 Ilepeyers MHGOPMAITHOHHEIX TeXHOJIOTIE], HCIOJIB3YEMEIX IIPH OCYLIEC TEJISHIT
o0pazoRareLHOTO OpoLecca 10 JHCLHILTIHE (MOIyIo)

B npouecce mpoEemleHHA MEKUHOHHEE H NabopaTopHEY SaHATHE OpaKTHEYETCA LIHPO-
KOE HCIOONESOEAHHE COEPEMEHHEY TEXHHYUECKHE CPENCTE (IpoeKTORH, HHTERAKTHEHLE IOCKH,
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HHTEPHET) H GKTHEHHE (QopM IpoBeNeHHA 2aHATHE. C HCOONL20BAHHEM HHTEPHETA OCYILIECTE-
NAETCA BOCTYI K basaM JaHHEHE, HHGOpMAIHOHHEM CIOPAECYHEM H TOHCKOBEM CHCTEMAM.

8.1 Ilepeyens HeodxoQMMOT0 I OT pAMMHOT 0 00 ecIIeYeHHA

IIpu oCEOEHHE OHCIHINMHHE HCIONESYIOTCA JHIEHSHOHHEIE OpOorpaMMel obIlero HasHa-
ueHHA, TakHe kak Microsoft Windows 7, Harer Microsoft Officce Professional (Word, Ezxcel,

PowerPoint, Access).

3.2 ITepeuens HeodX0MMEIX HEG(OPMAITHOHHEIX CIPAE0YHEIX CHCTEM

Haszpanue naxera Ipouseogurent Lnpec Tun pecypra
SEC
Hanarenccteo .
H3MaTElLCTEA “ - www.e lanbook com DOoNHOTEKCTORR
“ - Iaue
Iaue
SEC
“YHHEBEpCHTETCKAT Hagarenccteo 4 o
w - www. biblioclub.ru NONHOTEKCTOBELH
bubnuoTeKa Huperr-IMegua
oHmain”
w oBC . | QOO “HHII HHIPA-M WW W, ZHANU, Com NONHOTEKCTOBELH
ZHANITN CON
science Direct Hepgarenrcteo . . .
: “ - www. sciencedirect.com DONHOTEKCTOER H
(Elsevit) SNMLzEEHp
Hanarenwcteo .
SCopus “ - WWW._SCOPUS. COT pedepaTHEHE A
DNLzEEHp
eLIBELARY BT (HZE) OO0 "Humpa- Heatpt” www. elibrary. ru OONHOTEKCTOER H
Munobprayrn ENHHAT HETEDHET-
“HegropuyM™ Poconn Henaprament www. leltorium tv bubnuoTeKa nek-
CTPaTpasEHTHA IHH

9 MarepHansHo-TexHHYeckad 0aza, Heo0Xoaumaa A4 ocy¥IUecTEJIeHHA olpazopa-

TEeJIEHOT 0 [IPOLecca I10 JHCIIHILIHE (MOIYJIH0)

e Bugn pabor

MRTEPHMLHO-TEXHH‘IEEKOE obECTIEYEHHEE TJHCOHIINHHEL

(MOOYWIA) H ¢ CHANEHHOCTE

1.

JIEKHHOHHHE SaHATHA

JexnnoHHAaA ayOHTOPHA, OCHAlEHHAd IpeseHTAUHOHHOH
TEXHHKOH (OpoeKTOR, KpaH, HOYTOVE) H COOTEETCTEYEO-
IHM IpolpaMMHEEM obecnegernen (Mo 102, 104)

2. | MaboparopHEe saHATHA HabopaTopia, YEOMINIEKToEaHHAd CHOEMHANHIHpOEAHHOH
MeBENEI H TEXHHYECKEHMH CPEACTEAME obydeHHA (MoIenn
H KONNEKIHE KEPHCTANIOE, MEKPOCKONE H Op. dabopaTop-
Hoe obopygoeanue) (Mo 1103
3. | Tpyoooeme (MEOHEHOY- | AvanTopna ME20Y
ANEHEIE) KOHCYIETALHH
4, | Texywmuii wonTpone, npo- | Avouropma Me21l
MEEYTOUHAA aTTECTAlHA
5. CaMocToATeNEHAA paboTa Fabumer gna camocToATene ol paboTH, OCHAEHHLIA KoM-

HBIOTE-'pHC'ﬁ TEXHHECH C BOSMOEHOCTEED NOOFINECHNEHHA K
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cetH «Hutepuers, mporpaMMoH SKpaHHOTO YEENHUEHHA H
obECIEYEHHEH OOCTYIOM B SIEKTPOHHYIC HHPOpMAIIHOH-
Ho-0bpasoBaTENEHYIO CPENY YHHEEPCHTETA,
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PELLELHIHA
Ha padowrym nporpaMmMy MHCanIHIILI
tMUHEPANOUHY C OCHOBAMH KPHCTALIOrpa Ry

Aemop-cocmaenmene, f.a N, Ooiferm sadedpl PecnanaIerol & Mapckod cearazun Kyol'y,
Fpeean Q50

Jocrmrinags «MugepaTorid ¢ GCHOEAME EpHCTANIOTpadHI: BRemeHa B yyelithe mia-
HH [OOOTOTOBEH GaKAMABPOR IO HAOpaienrio noaroronkd 05.03.01 «Teonorwan (npodunie:
w[Conorus M reoxXuMua ropmoumx nekongemexe) cornacio SU0C BO. Mupere QHCIEIHHE
cormacra PIOC B1LE 13,01, watastes no nrapoy cemectpe. JIHenInme npoayesTpiey -
BOBHGE 0OpasvEa Lol uporpasaod (OOLD) KyGl™Y & obpése 2 308eTHHK eMHARL {72 9300%,
ATOTOREH KOTTTRONTE - 3392T).

B nmporpasmds HADUE OTpaeHHe 1N M 34T49H, COOTHECeNmRe © OBIIHMU eTasmu
QO B YVrasan TPeOORLINA E (BKOAHLIMY SHHHHAM, YMEHUNM # IOTOBHOCTAM 00y IaI00Te-
LUHEL, HEOﬁKU,uLthIt: UPH OCBOCHEH mappoi, Tomme YEAMHEE TEOPESTHIECKHE THCTIHTITHTILD H
NpeKTHKH, 318 KOTOPEIN OCBOSHHE JIARHOM ANCIHDAWITHE {(MOAYTA) neofio/ MO Kbk Npoae-
CTRYHHIIEE,

YrazaH MepedeHE H oMHCAHMe O0MERYNETYNHENE H MPOGeccHOTANTHIIN KOMOCTCHIHI,
npemyeMoTpentx $TOC, a Taxcke TPeORaIIA K SHAHMAM, VMCHHIM H BABEEAM, [IOTVIeERBM
B oXOE B3y IEHEE THCTHITNHERL

CIPYRTYDA K COACTREEHNG JAHHOE SHMCIMIIMEE [IOHOCTEK OCBEIIEHH B ygednoft npo-
TparIME © VEASAHHCM KOMHYCCTEL TACOE Hi PRATHYNEIE DA3NEN, ]'I{:I,'IPUT:-:IIEL..IM HX COUCTREH HEM.,
Tagske 0 MOTPavMe JEeTeA TEPCYSHEL MPAKTHYCCKHX SAUAHKA, HANPARICHERI HA SAKPeIISEHS
sarepaand, [lpasoisnie BOUpocE I8 KOETPOILI THARAH, 347TaRMA JUTA CaMocToRTenLiol palo-
TH H TEMEL PEQepaTon, KOTOPHE OXRATHBUOT OCHGHEILILE PRIMCIL Ky PUd.

PekoMcHUYCMAS IHICpaTypa BROLOMACT TONBIGE COOcoK pasiMHER H3JaHHEH, B TOM
YHCTE HORRTK, OTREAHATIY OCHORARE ROTIPOCHT, KACATON NGO HAYYACMON THeuri AL, -
CH POKOMUH JHAIME 10 MCLO)ES0BAH AR HOBEY TEXHOTOTIT IpemeIaBaHm .

B nencd OporpadMa COCTARISHA HA NOCTATOMND RLICOKOM YPOBHE, Paspufurani aeio-
POM CAMOCTOATENLIG, YUUTLIBALT HUBLE HANPAEIEHHR HeCIeIOBAHEN B 00MacTH MUNEPATOrHY
M IeTporpad HH, OTPATAET OCTIINILTE TRAMMOCEAZH C PYIHMI AHCOMILIMHAMY TAEHOTC Ipodi-
a8, CojlePEa HEe ILPOIPEMME] GOUTBELICLBYEL TOCYIAPCTREHHEM TPEGORAIAAM & MHITHMY MY Co-
AP AHNT OEPEIEDBEIHIDI H ¥POBHE) NOIMOTORKH BREIOTYCETIKQL.

B neaos mpotpaMMa OUSHHBICTCH LOMOMM IEIEHD, COTSPRIENS OPOTPAMMM CoOTRCT-
CTEYET TOCYAAPCTREHENIM TReOORANAAN T MATHMYMY COOCHHHEHNN oDpsCBiHne B YPOEHID
MOANOTOREH BLYCKHH KOS,

Paoaas yiebEag DpoTpaMse THCOHITRNGT «Mumepancoras ¢ ocHOBAME KpHETATIOTR-

e peKOMEHAYOICL K BBGueHME b YTeDHEDT IpOIece MOATOTORKH CTYACHTOE HAILDAE 1CHHET
05.03.00 «Tepnornsy

Penensenr: seuywuid reonsr
FECHIICHYCEROLD QT8 1
0AD wlpacnoyapuedrereodnigra s
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PEITEH3HA
Ha pabo4yo nporpaMMy JHCIIHILTHHEL
«MiHepaTord4a ¢ 0CHOBaMH KPHCTaILToT patheEs:

Aemop-rocmasuments: K.aH., doyenm Kadedpyl pesuoransiol 1 Mopckoll seoteaun Kyely,

Frouyraz OV

Hucuunnuua «MuHepanoria ¢ oCHOBAMH EpHCTAIIoIpadHHy BEEefeHa B yuebHEE moa-
HE OoAroTeEKH bakalaepoB Mo HampasleHxis nogroToBkd 020301 «leomoruas (mpodunm:
gl eodusnray, «[ eoNorua 1 FE0XHMHEA FOPIOYHE HOKOTAE MBS, 4] HOPOTEONOrHA H HHEXEHEpHaA
reoneruay) cornacHe ©IOC BO. Hupere gucounnume cornacue $10OC E1LE 1201, untaetca
E¢ BTOpoM ceMecTpe. JHCUHONHEA OpeqycMoTpeHa OCHOBHOH obpasoBaTentHod nporpamMmoi
{(OOID Eyel ¥ B obbeéMe 2 3aUeTHRE eIHHHAL (/2 9acoB, HTOTOBRH KOHTROIE — SA4ET).

B nporpamme HaImH oTpakeHHe BCE HEODXOTHMEE CTPVETYRHEE HYACTH, KOTOPEIE IPE]-
CTABIEHH DogpobHo H JOCTYIHO.

CTpyETYPpa H CONEpKAaHHE OaHHOH OHCIHIMHHE DONHOCTEE OCEEIEHH E y4ebHoH mpo-
rpaMMe C YEazaHHEeM KoJHYeCTEA YaCOE HA PasiHYHELE pasfeltl, ToqpobHEIM HE COEpKaHHEM.

Eonpuroe BHuManue yoendeTca Dogbopy BOOpoCcoE H 2afaduil OIA TEKVIETO KOHTPOIA,
CaMoCTOATENEHOH paboTil. [IpHEENEHE KPpHTEPHH OLEHEH BECEX BHIOE TEKYIIErO KOHTPOA

IIporpamma comep®uT BECe HeobXOOHMEE pasfeltl, 0HA COCTABIEHA Ha BEICOKOM Hayd-
HO-METOOHYECKOM VpOBHE M COOTEETCTEYET COBPEMEHHHIM  TpeboBanmam  YuebHo-
METOOHYECKOE H HHPOpMaUHoHHOe obECHEMeHHE DHCUHINHHE VIHTHEAST ECE OCHOBHEE Co-
EpEMEHHEIE HAVIHEE H HAVIHO-METOQHUECKHE paspaboTk B oblacTd MHHEPATOTHH H KpHCTANI-
norpad By, CONEpEHUT obDIMIHPHLEA COHCOK OCHOBHOH H NoNOMHHTENLHOH NTHTEPATYPE, a TAKEE
CCHIIKH Ha BaXHEE HHTEPHET-PECYPCH, HCIOIL30OBAHHE KOTOPEIX MOXET SHAaYHTEIBHO PACLIH-
PHTE BOSMOXHOCTH 0bpasoBaTeNbHOro NPOLECCa.

Pabouan yuebuaa nporpaMma THCUHINHEL «MHEHEpaATOrHA ¢ OCHOBAMH KpHCTALIOTPA-
JHHY PEKOMEHIYVETCA ¥ EEENEHHE B yuebHUH Opollecc DoAToTOEKH CTYIeHTOE Eybl Y, oby-
qarol[HECA o Hampaeneauie 0503 01 «Teomormas.

PeneHzenT:

HOUenT Kadeapr _

dsETecKoll reorpadiy Kybl 'y, e

KaHa. rearp. Hayx K).Q). ArrTurmena
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