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1. lesiu 0cBOEHUSA TUCHUTIIHHBI

LlenssMu OCBOCHHSI TUCIUILTHHBI SBISIETCS (QOpMUpOBaHKE Y 00yUJarOIIUXCS OMPEIeICHHOTO
OOIl (m. 6. OO6mei xapaktepuctuku OOII) cocraBa KOMIETEHUIUH IJs TOATOTOBKH K
poeCCHOHATLHOMN 1A TEILHOCTH.

HanmeHoBamme CocraBasmonue pe3y1bTaToB 0CBOEHH (neckpunTopsl
Koa komnerennuu KOMIIEeTEeH i)
KOMITIeTeHIUU
Kon HaunmeHoBanue
TIK(Y)-1. HaBpikamu oripeieieHus THIIOB TOPHBIX TIOPOA 1
BI MHUHEPAJIOB, HABBIKAMHU BH3YaJIbHON JHATHOCTHKH
['oTOBHOCTB HCTIONB30BATH MHUHEPAJIOB U MX KPUCTAIOTpapuIecKux GopM.
TEOPETHYECKHE SHARMA IIPH | op V) - JmarHocTHpOBaTh MUHEPATIHHBIN COCTAaB TBEPIBIX
BBITTOJTHEHUH 1.Vl TIOJIC3HBIX MCKOTIAEMBIX U OIIPEIEIIATh
K-1 TIPOM3BOJICTBCHHBIX, MIOCJIEJOBATEIFHOCTE M YCIOBHS MX 00pa30BaHUS
TEXHOJIOTHYECKUX U OcHOBHBIE 0COOEHHOCTH KPHCTAIUTMYECKUX BEIIECTB
WHKEHEPHBIX UCCIIEJOBAHUIA 1 UX CBOMCTB, MPOCThIC (POPMBI U CUMBOJIBI TpaHei
B COOTBETCTBHUU CO TIK(Y) - KPHUCTAJUIOB, (PU3UYCCKUE CBOMCTBA, THIIOMOP(H3M
crenpanuanuei 1.31 MUHEPAJIOB, YCIIOBUS UX HAXOXKACHUS U
00pa30BaHusl, TUITMIHBIC TAPATCHETUYCCKUE
accolMaluu

2. MecTo qucuMILIHHBI (MOayJis1) B cTpykType OOIT

JlucruniamHa OTHOCUTCS K BapUaTHUBHOM YacTH ydeOHOTO TIUlaHa oOpa3oBaTelbHON
IIpOrpaMMBEIL.

3. [InanupyemMble pe3yJbTaThl 00y4YeHHs MO0 TUCHHUILINHE

ITocye ycrienHoro OCBOCHUs AUCHUILTMHBI Oy1yT c(OPMUPOBAHBI pE3yIbTaThl 00yUEHUS:

Ilnanupyemble pe3y/IbTATBI 00y4eH sl 110 JHCHHILIHHE Komnerenuus
Kon HaumeHoBaHue
P/1 3HaTh OCOOCHHOCTH KPHUCTAJUTMYECKOTO CTPOCHHUsS, XUMHUYECKHH cocras, | HK(Y) -1

¢u3nyecKre CBOWCTBA U T€HE3UC MHUHEPAJIOB.

P12 JlnarHocTupoBaTh MUHEpAJIbl, PEKOHCTPYUPOBATh MPOLIECCHI IKE) -1

MHUHEpaI000pa3oBaHusl, aHATU3UPOBATH TPUPOIHBIC MAPATCHE3UCHI U
000011aTh MOJTYYCHHBIE TEOJIOTHYECKHUE MaTePUAITBI

PJ13 [TpoBOAWTE HCCIICIOBAHKUS TIPH PEIICHUU KOMHIJIEKCHbIX uHcenepubix | HK(Y) -1
npobrem B O0JACTH NPUKAAOHOU 2eooeuu, BKIKOYAs WCCICIOBAHHS
TUTIOMOPHBIX OCOOEHHOCTEH MHMHEPAIOB, OCOOCHHOCTEH MPUMECHOTO
COCTaBa, KpucTajioMopdonoruu

OneHoYHBIE MEPONPUSITHS TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTecTallui PeICTaBICHbI B
KaJICHJIApHOM PEUTHUHT-TUIAHE TUCLUUTLTAHBIL.




4. CTpyKTYypa M coiep:KaHue TUCHUIIHHbI

OcHOBHBIE BU/IbI YU4eOHOI 1eSITeJIbHOCTH

Pasjebl AMCHUIIMHBI DopMHpyeMblii Buabl yueOHoli AeATeILHOCTH Oobem
pesyabTar BpPEMEHH, 4.

00yueHus no

TUCHUILINHE
Pa3nen 1. 'eomeTrpuyeckas P/JI-1,3 | Jlekuun 6
kpucrapiorpapus. OcHOBBI JlaboparopHsble 3aHATHS 6
KPHCTANLJIOXUMUH CamocrosTenbHas pabora 20
Paznen 2. MunepaJiorusi (oomast PlI-1,3 Jlekun 2
4acTh) JlaGopaTopHble 3aHATHUS 2
CamocrosiTenbHas paboTa 12
Pasznea 3. OnucareabHas PJI- 2 Jlexmun 8
MHHEPAJIOrus JlaGopaTopHble 3aHATHUS 8
CamocrosiTenbHas paboTa 44

Coneprxkanue pa3iesoB AUCITUTITNHBI:

Paznen 1. I'eomempuueckaa kpucmannozpagusa. OcHoswvl Kpucmaiioxumuu

OCHOBHBIC XapPaKTEPUCTHUKU KPUCTAUIMYCCKAX U aMOPQHBIX TeJ, KPHCTALTHYECKas
pemérka, 3aKOHOMEPHOCTH €€ CTpOoeHHs. | 'eoMeTpuiecKkre 3aKOHBI, KOHTPOJIHUPYIOIINE BHEITHIOK
dhopMy KpHCTAILJIOB, CAMMETPHS, KiIacCU(PUKAIM KPUCTAIUIOB, MPOCThIe (POPMBI M KOMOWHAIIUU
mpocTeIX (GopM KpuctamwioB. OCHOBHBIC 3aKOHBI M TOHSTHUS KPUCTALIOTpApUU — 3aKOH IENBIX
qHCceN, MapaMeTpbl ¥ MHICKCHI T'PaHEH, 3aKOH IMOCTOSIHCTBA T'PaHHBIX YrioB. DOpPMBI peaibHBIX
(IpUPOJHBIX) KPUCTAIIOB, 3aKOHOMEPHOCTH MX BOZHUKHOBEHUS U POCTA, CPOCTKU U IBOMHUKH.

TeMmbl JeKIui:

1.

Brenenue. Pa3aensr kpucraminorpaduu u CBA3b ¢ IPYTUMHA HayKaMu. Tena amopdHbIE U
KpUCTAJIJINYECKHE, UX CBOMCTBA. IIpocTpaHcTBeHHas (KpucCTalMyecKas) pemeérka, eé
CTPOEHHE, THUIBI PEmETOK bpaBd, CBSI3b CTPOEHUS KPHUCTAIMYECKOM PEIIETKH C
BHEIIHEH (popMOoil KpucTasia.

Knaccudukanus xpuctamioB. Cucrembl Kpuctauiorpapudeckux oceid. 3aKoH IEIbIX
YK CeJl, CHMBOJIBI TPaHEN.

Bo3HMKHOBEHHME W POCT KPUCTAJIOB. Teopuu pocTa KpHUCTAUIOB, 3aKOH bpasa.
dakTopsbl, BIUAIOMIME Ha (OpMY KpUCTAJUIOB B MIpoliecce pocTa. 3aKOH MOCTOSHCTBA
IPAHHBIX YIJIOB.

@opMBl  peanbHBIX KPUCTAUIOB, CPOCTKH, JBOWHUKH. 30HAJIBHOCTh CTPOCHMS
KPUCTAJUJIOB, THUIIBI BKJIIFOUEHHIN U METO/IbI UX U3YUYECHUSI.

Ha3Banus 1adbopaTopHbIX padoT:

1. Cummerpusi KpHCTAIJIOB, MOHSATUS DJIEMEHTOB CHMMETPUH, OMNpEICNCHHE 3JIEMEHTOB
CHMMETPHH Ha MOJIETISIX KPHUCTAJIIOB.

2. Ilpocteie Qopmbl, TapamMeTppl M HWHAEKCH TpaHel, KOMOMHALMU TMPOCTHIX (opMm
KPHCTAJUIOB KyON4eCKOW CHHTOHHH.

3. Ilpocteie Qopmbl, mHapamMeTppl M HWHAEKCH TpaHel, KOMOMHALMU MPOCTHIX (opMm
KPHCTAJUIOB TETParoHAILHON CHHTOHUH.

4. Ilpocteie QopMbl, TapamMeTppl M HWHAEKCH TpaHel, KOMOMHALMU MPOCTHIX (opMm
KPHCTAJUIOB POMONYECKON CHHTOHHH.

5. Ilpocteie ¢Qopmbl, mapameTpsl M HMHAEKCH TpaHel, KOMOMHALMU MPOCTHIX (opMm
KPHUCTAJUIOB FeKCarOHAJIbHON CHHTOHUH.

6. Ilpocteie ¢Qopmbl, mapameTpsl M HMHAEKCH TpaHel, KOMOMHALUMU MPOCTHIX (opMm



KPUCTAJUIOB TPUTOHATILHON CUHTOHUH.
7. Ilpocteie GhopMbl, KOMOMHAIIMK TTPOCTHIX (POPM KPUCTATIIOB MOHOKIMHHOW M TPUKIUHHON
CHUHTOHUM.

Pasznen 2. Munepanozus (o6wan uacms)

MuHepanoruss Kak Hayka, OOBEKT H3Yy4EHHUS MHUHEpPAJOTuH, CBA3b C JAPYIMMU HayKaMH.
OmnpeneneHue MOHATHS «MHUHEpall». XUMHYECKHH cocTaB MuHepanoB. Pdusmueckue cBolcTBa
MUHepasoB. Mop@donorus KpUCTAJUIOB W arperatoB MHMHEpaJoB. ['eonoruyeckue mpoueccsl
MHUHEpaI000pa30BaHHUS.

Tembl nekumii:

S. MuHnepanorus Kak Hayka, OObeKT U3yuyeHUsI MUHEPAJIOTUH, CBSI3b C APYTMMU HayKamH.
OmnpeneneHne MOHATHS «MUHEpal». XHUMUYECKUH COCTaB MHHepasloB. dusmueckue
CBOWCTBAa MUHEPAJIOB.

6. Mopdonoruss KpUCTANIOB M arperatoB MHUHEpaioB. ['eoormdeckue IMpoLecchl
MUHEPaI000pa30BaHUs.

Ha3zBanus j1adopaTopHbIX padoT:
8. Pabora ¢ y4eOHBIMH KOJUICKIHMSIMU — (PU3UUYECKUE CBOWCTBA MHUHEPAJIOB U MOP(HOIOTHS
KPHCTAJUIOB U arperaToB MHUHEPAJIOB.

Paznen 3. Onucamenvnas munepanozusn |

Knaccudukanus munepanoB. OOmmias xapakTepUCTHKA, XUMHUYECKUH COCTaB, (PU3UYECKUE
CBOWCTBAa, JAMAarHOCTMYECKHE IPU3HAKHM, TEHE3UC, IPOMBIIUIEHHOE 3HAY€HHE MUHEpAJIOB
COOTBETCTBYIOIIUX TUIIOB, KJI1ACCOB (IMIOAKIACCOB), TPYII (IIOATPYIIII).

TeMbl JIeKIUM:

7. Kiaccudukanuss munepaioB. Tum cynb(UI0B U UX aHAJIOTOB. Tull cymnbdoconend. Tum
CaMOPOIHBIX JIEMEHTOB.

8. Twum ranouymoB. TuUIl OKUCIOB M THAPOOKHUCIOB. THI OKHCIOB W THAPOOKHUCIOB. TuI
COJIM KUCIOPOJHBIX KUCIOT. Kitace cuimkaroB, knaccuuKaius CHIMKATOB.

9. Iloakmacc ocTpoBHBIX cuiukaToB. [Toakimacce KoabIeBbIX cuinukaToB. [loakmacce Ba3aHbIX
cunukaToB. Llemoueunbie cuauKaThl. JICHTOUHBIC CUIIMKATEIL.

10. ITonkmace crmoeBbIX CHJIMKATOB. I'pynma TambKka, Tpymnma CIioJ, Tp. THAPOCTION, TP.
XPYIKUX 0. ['p. XJIIOpUTOB, T'P. KAOJTHMHUTA-MOHTMOPHUIUIOHUTA, TP. CEPIICHTHHA.

11. ITonknacc kapkacHbIX cUIMKaTOB. [loneBbie mmatel. OeapaInaToOn/Ibl, IIEOJIUTHI.

12. Knacc kap6onatsl. Kimacc cynegatel. Knmace Bombdpamarsr m monmbnatsl. Kiace
docdartel, apcenatsl u BaHagaThl. Kitacc 6opaTsl.

Ha3Banus 1adbopaTopHbIX padoT:
9. ®usuveckue CBONCTBA, TUATHOCTUYECKIE XapaKTEPUCTUKNA MUHEPAJIOB TUTIA CYIb(MHUIOB.
10. ®usnueckne CBOWCTBA, TMArHOCTHYECKUE XapaKTEPUCTUKU MUHEPAIOB THIIA CYJIb(OCOJIEH.
11. ®usnueckre CBOWCTBA, TUATHOCTHYECKHE XapaKTEPUCTHUKH MUHEPAJIOB THUIA CaMOPOIHBIX
3JIEMEHTOB.
12. Camopoansie MeTaibl. CaMOpOAHBIE HEMETAILIBIL.
13. ®usnueckue cBOMCTBA, AMATHOCTUYECKUE XaPAKTEPUCTUKH MUHEPAJIOB THUIIA TAJION/IOB.
14. 'unpooxucisl.
15. ®usnueckne CBOWCTBA, TMarHOCTHYECKUE XapaKTEPUCTUKU OCTPOBHBIX CUITUKATOB.
16. ®usnueckre CBOMCTBA, AMATHOCTHUYECKUE XAPAKTEPUCTUKH CUITUKATOB.
17. I'pynna xJ10pUTOB, TP. KAOJTUHUTA-MOHTMOPHIIJIOHNTA, TP. CEPIIEHTHHA.



18. ®usnueckue CBOMCTBA, MATHOCTHUECKUE XaPAKTEPUCTUKH KAPKACHBIX CUIIMKATOB.

19. ITonesle mmarsl. OenpAIIITATONABL, [[EOJIUTHI.

2(0. du3nyecKue CBOWCTBA, TUArHOCTUICCKUE XaPAKTEPUCTUKNA KapOOHATOB.

21. I'p. pomOuueckux kapOOHATOB, TP. MAJIAXHUTA-a3ypPHUTA.

22. ®u3ndecKue CBOWCTBA, TUArHOCTUIECKUE XapAKTEPUCTUKU CYIh(HaTOB.

23. ['pynma pacTBOPUMBIX B BOJIE CYIb(})ATOB.

24. duznyeckue CBOMCTBA, TUAarHOCTUYECKUE XapaKTEPUCTUKU (oIbppaMaToB U MOJINOIATOB.

5. Opranuszanusi CaMOCTOSTeIbHOM PadoThI CTYA€HTOB

CamocrodarenbHas paboTa CTYACHTOB MPHU U3YYCHUH AUCLUILIMHBI (MOIYJIsl) IPEIyCMOTpEHA
B CJIEAYIOUIMX BUAAX U popMax:
— Pabota ¢ JEKIMOHHBIM MaTepHaloM, IMOMCK M 0030p JHUTEPaTypbl U 3IEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 MHIUBHYAJIbHO 33aHHON Ipobieme Kypcea;
— TloaroroBka K J1abOpaTOpHBIM paboTaM, K MPAKTUYECKUM U CEMUHAPCKUM 3aHSATHIM;
— /3yyeHue TeM, BBIHECEHHBIX Ha CAMOCTOATENIbHYIO POPAOOTKY;
— IloaroroBka K OLEHUBAIOLIMM MEPONIPUATHUAM;

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHHe TN CIMITHHBI

6.1. YueOHO-MeTOANYECKOE O0ecIeYeHue

1. Bbymax A.T. Munepanorus [DneKTpoHHBII pecypc] : yueOHUK B 3JIeKTpOHHOM (popmate / —
M: Axamemus, 2011. — 1 Mynstumeaua CD-ROM. — Beiciiee npodeccrnoHambpHOe
obpaszoBanue. Cxema goctyna: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-114.pdf

2. Kypc munepanorum : yuebnoe nocodue / A. I'. berextun; nox pea. b. U. ITuporosa, b. b.
Ilxypckoro.— 3-e u3x., ucnp. u gom..— Mocksa: K1V, 2010.— 736 c.

3. Iackombckasi, Mapuanna IlerpoBna. Kpucrammorpadus : ydeO6HOe mocoome / M. II.
[ackonbckast. — 3-e u3a., nepepad. u nom.. — ExarepunOypr: FOnana, 2016. — 375 ¢

4. EpmomoB, B. A.Jeomorms. UY.V. Kpucrammorpadus, MuUHEpamorus ¥ T'EOJIOTHS
KamMHecamo1BeTHOTO cbipbsi: / EpmonoB B.A.. — Mocksa: 'opnas kuura, 2009. Cxema
nocryma: http://e.lanbook.com/books/element.php?pll cid=25&pll_id=3232

5. EropoB-Tucmenko FO.K. Kpucramiorpapus u kpuctammoxumus: yueOHUK / MOCKOBCKUI
rocynapctTBeHHbli yHuBepcuteT uM. M. B. Jlomonocoa (MI'Y). — 2-e u3na..— Mocksa:
KV, 2010. - 588 c.

JlomotHUTEIbHAS TUTEpATYpa:

1. CwmonesanaOB H.A. [IpakTHueckoe pyKOBOJCTBO MO MUHEPAJIOTHH : ydeOHOE TTocodue /— 2-
e wu3n, wucnp. u jgom.. — M: Hegpa, 1972. — 357 c¢. Cxema pgocryma:
http://e.lanbook.com/books

2. HosocénoB, Koucrantun JleonnnoBud. OCHOBBI T€OMETPUYECKON KpHCTAIOrpaduu:
yaeObnoe mocobue [DnexktponnHsni pecypc] / K. JI. HoBocénos; HammonanbHbii
uccinenoBarenbckuii  Tomckuii  nonurtexHuuyeckud  yHusepcurer  (TITY). — 1
koMmmbloTepHBId  (daitnm  (pdf; 8.0 MB). — Tomck: Wsm-Bo TIIY, 2015.Cxema
nocryna: http://www.lib.tpu.ru/fulltext2/m/2015/m289.pdf

3. baxenoB, Anekcannap HWeanouu. [lpaktukym mo muHepamoruu. CHIMKATBI : ydeOHOE
nocobue / A. U. baxenos, T. U. TTonyskroBa. — Tomck: U3n-Bo TIIU, 1988. — 95 ¢

6.2. UndopManmoHHOEe ¥ IPOrpaMMHOe o0ecnieyeHne
Internet-pecypcsr (B T.4. B cpeae LMS MOODLE u ap. o6pa3oBaTenbHbIe B OMOINOTESYHBIC

pecypcebl):
Hayuno-snektponnas 6ubamorexka eLIBRARY.RU - https://elibrary.ru




[Ipodeccronanbhbie 6a3bl JaHHBIX U UHHOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI JOCTYITHBI IO
cceplke https://www.lib.tpu.ru/html/irs-and-pdb.

Jlunien3nonHoe nporpamMmmHoe obecrieueHre (B cootBeTcTBuu ¢ [lepeuHeM JMIEH3HOHHOTO
nporpammHoro odecrieyenusi TIIY):
Document Foundation LibreOffice;
Microsoft Office 2007 Standard Russian Academic;
Cisco Webex Meetings;
Google Chrome;
Zoom Zoom.

SNk w =

7. Oco0ble TpeOOBaHUS K MAaTEePHAJIbHO-TEXHHYECKOMY 00ecIedeHHI0 11 CIMIIIMHbI

B y4ueOHOM mporiecce HCosib3yeTces Cleayroliee JIabopaTopHOoe 000PyIOBaHHE JIJIs
NPAKTUYECKUX M Ja0OPATOPHBIX 3aHATHIA:

N HaumeHoBaHUe clelHATBHBIX
B IOMeEIeHH I

1 | Aynutopus nisg npoeaeHus | [Jlocka aynuropHast HacTeHHas - 1 mT.; Kommiuekr
y4eOHBIX 3aHATHI BCEX yuebHolt mebenu Ha 110 mocagoyHbIX MeCT;
THUMOB, KYPCOBOTO Komnerotep - 2 mr.; [Ipoektop - 1 mit.
MPOEKTUPOBAHMUS,
KOHCYJIbTAIIMH, TEKYIETO
KOHTPOJIS U IPOMEKYTOUHOU
aTTecTalun

634034, Tomckas 001aCTh, T.
Tomck, CoBetckas ynuia, 73
210

2 | Aynuropus nis nposeaeHuss | Mukpockon crepeockonnueckuiit MCII-1 - 9 mir.;
y4eOHBIX 3aHATUI BCEX Buneokamepa HDC-20 - 1 wr.; Tpunokyssip TRIO 1044
THUIOB, KYPCOBOTO -1 ot

MIPOEKTUPOBAHUS, KomriekT yueOHo# meGenn Ha 22 T0caJJOUYHBIX MECT;
KOHCYJIbTAIIMH, TEKYIETO Cron nmaGoparopssli - 3 mT.; Cremmax - 3 mrT.;
KOHTpoJIsl ¥ mpoMexyTrouHoil | Kommbrotep - 1 wt.; IlpoexTop - 1 wT.

aTTecTalun

634034, Tomckas 001aCTh, T.

Tomck, CoBetckas ynuia, 73
214

HaumenoBaHue 00opy1oBaHust




Pabouass mporpamma cocrtaBieHa Ha ocHoBe OOImIell XapaKTepUCTUKU 0O0pa30BATEILHOM
nporpammbl 1o HampasieHuro 21.05.02 «[Ipukiagnas reonorusi», cneuuanuzanus «lloucku u
pa3BeiKka MOA3EMHBIX BOJ M HHXEHEPHO-T€OJOornyeckue u3bickanus» (mpuema 2020 r., o4HO-
3aouyHas opma oOydeHHs).

Pazpabotunk(n):

JlomKkHOCTB Iloxmucs (()7(6]

JlonieHT Hogocenos K.JI.

[Iporpamma omoOpeHa Ha 3acemanuu otneneHus reojoruu (IIpoTokon 3acenanHus OTHEICHUS
reoJioruu Ne 22 ot 25.08.2020).

3aBeayronuii kKaeapoil-pyKoBOAUTENb OTJSICHHS T€0JI0THH Ha TIpaBax Kadepsl,
1.r-M.H., JOLEHT

/T'ycera H.B./

IO AITHUCH



