MUHUCTEPCTBO HAYKH Y BBICILIET'O ObPA3OBAHMS POCCUMCKOM ®EJIEPALINA
deiepanbHOE TOCY 1apCTBEHHOE aBTOHOMHOC 00pa3oBaTe/IbHOE YUPEKACHHUE BBICLLCTO oOpa3oBaHus
«HALIMOHAJIbHBIN WCCJIEJJIOBATEJIbCKHA
TOMCKHW MTOJIMTEXHUYECKHUM YHUBEPCHUTETY

- VTBEPXJIAIO

I/I/W@pa UIIITP
A " ['yceBa H.B.

T 300 06 2020 T.

PABOYAS IIPOI'PAMMA JUCHUILINHBI

IMPUEM 2015 r.
®OPMA OBYUYEHMS 3a0unas
B Teopernyeckne 0CHOBbI KPHCTALIOrPadHH U MHHEPAIOTHH ]
Hanpapienue oAroTOBKH/ 21.05.02 «IIpukaagHasi reoJ0rus»

CIIeuaJbHOCTDb

O6pazoparenbHas nporpavma | HIpukiaaaHas reooras
(HanpaBJIeHHOCTH (TPOMHIIB))

Crernuanu3anus - I'eosiorusi He)TH M ra3za

YposeHb 00pa30oBaHus | BbICIIee 00pa3oBaHKE — CIICLUUATHTCT

Kypc | 1,2 ! CEMECTP rZ, 2
TpynoeMKoCTh B KpeuTax 5
(3a4eTHBIX eHHUIIAX)
Buap! yueOHON A€ATEIBHOCTH BpemeHnHOH pecypc
Jlexuu 16
KonrakTHas (ayAMTOpHAsI) [TpakTHYECKUE 3aHSATHS
pabota, 4 JlabopaTopHbI€ 3aHSATHS 28
BCET'O 44
CamocrosTenpHas padoTa, 4 136
NUTOI'O, g 180
Bt pOMeKyTOUHOM | 3adeT, sk3amen | ObecrieunBaromee or
aTTecTalllH 10/pa31eJICHHE
3asenyromuii kadeapoi — — ['ycera H.B.
PYKOBOJIHUTEID /
OTJIeJIeHHs T€0JIOTHHA ‘ ”"%V
Ha npaBax Kadeapol
PykoBomutens OOII /(/“W Crtpoxosa JLA.
IIpenogaBareib W- Hosocenos K.JI.

2020 r.




1. e ocBOEeHMSsI M CIMIITIMHBI

LlensMu OCBOCHMS IUCHUIUIMHBI SBIseTcs (HopMHpOBaHHE y OOyYarOMIMXCs
onpenenenHoro OOII (m. 6. O6meit xapaktepuctuku OOII) cocTtaBa KOMIETEHIMHA IS
HOATOTOBKH K IPO(heCCHOHATIBHON AESTEITbHOCTH.

Kox Pe3yabTar Cocrapisiiomue pe3yJibTaTOB 0CBOEHHUS (1eCKPUITOPBI
KOMIIETeHI| HaumenoBanue bl KOMIeTeHIHii)
uH KOMIIeTeHIIUU OCBOCHUS HaunmeHnoBaHue
oo Kox
P10 Hapbixamu onpeneneHus THIIOB
TTK(Y)-1. TOPHBIX TIOPOJL 11 MHHEPAIOB,
Bl HABBIKAMH BH3YaJIbHOH
JTUarHOCTUKYA MUHEPAIOB U UX
l'otoBHOCTH KpucTayuiorpadudeckux Gopm.
HCTIOJIb30BaTh JnarnoctupoBaTh MUHEPAIbHBIN
TEOPETHYECKHE TIK(Y) - COCTaB TBEPABIX MOJIE3HBIX
3HAHUS TIPH V] HCKOTIAeMBIX U OIPE/ICIIATh
BBITIOJTHEHUN MOCTIEIOBATENFHOCTD U YCIIOBHUS
[IK(Y)-1 | npon3BOACTBEHHBIX, X 00pa3oBaHUs
TEXHOJIOTHYECKHX H OcHOBHBIE 0COOEHHOCTH
WH)XEHEPHBIX KPUCTAJUTMYECKUX BEIIECTB U UX
HCCIIEJIOBAaHU B CBOMCTB, IIPOCTHIC POPMBI U
COOTBETCTBHU CO K(Y) -1, | CAMBOIBI rpaHeil KpUCTaJLIOB,
crienaIn3anuen (31) " | dusuyeckue cBoiicTpa,
TUIIOMOP(H3M MUHEPAJIOB,
YCIIOBUS X HAXOXKICHHUS U
00pa30BaHus, THITUIHBIC
rapareHeTHYeCKUe acCOIMaIluu
2. Mecto aucuumimHbl (Moay.as) B crpykrype OOII
JucuunimHa  OTHOCUTCS K BapUAaTHMBHOM  4YacTU  MEKJIUCLUIUIMHAPHOIO

npodeccuoraibHOT0 Moy s biioka 1 yae6HOTO TI1aHa 0Opa3oBaTeILHOM MPOrPaMMBI.

3. Ilnannpyembie pe3yJbTaThl 00y4eHH s M0 JUCIUIINHE

[Tocne ycmemrHOro OCBOEHHS AMCHUUIUIMHBI OyayT cOpMHpPOBaHBI PE3yJIbTATHI

00y4YeHUS:
ILnanupyeMble pe3y/IbTAThI 00yueHHs 110 JHCHHILIHHE Komnerenuus
Kon HanmeHoBanue

P/1 3HaTh OCOOCHHOCTH KpucTauMueckoro crpoeHus, xumuueckuit | [TK(VY)-1
cocTas, (hM3MUECKUE CBOWCTBA U TEHE3UC MHUHEPAJIOB.

PJ12 JlnarHoctTupoBaTh MUHEPAJIbl, PEKOHCTPYHUPOBAThH IIPOLIECCHI HK(Y)-1
MUHEPaTo00pa30BaHus, aHATU3UPOBATh MPUPOIHBIEC TAPATEHE3UCHI U
000011aTh MOTYYCHHBIE TEOJIOTHUECKHUE MaTepUabl

P13 [IpoBOMTH McCEAOBaHUS TPU PEIICHUH Komniekchvlx unicenepuvix | IIK(Y)-1

npobnem B OONACTH NPUKIAOHOU 2e0.102Ul, BKIIOYAs HCCIEIOBAHMS
TUTTIOMOP(HBIX 0COOEHHOCTEH MHHEPATIOB, OCOOCHHOCTEH MPUMECHOTO
cocTaBa, KpucTauioMopdonorun

MIPE/ICTABJICHBI B KAJICHIAPHOM PEUTHUHT-TIJIAaHE TUCIUTUIAHEI.

4. CTpyKTYypa U cofepKaHMe JUCHUILIHHbI

OcHoBHbIE BUAbI YUeOHOI 1eSITeJIbHOCTH

OneHouHblE MEPONPUATHS TEKYILErO0 KOHTPOJII M MPOMEXYTOUHON aTTecTaluu




Pazaennbl AMCHUNIMHBI DopMupyeMblii Buabl yueOHOI 1eATeILHOCTH Oobem
pe3yJabTar BpeMeHH,
00y4yeHus no q,
JMUCIHHUILINHE
OnucarejbHasi MUHEPAJOTHS PI-1,2,3 | Jlekumu 16
JlaGoparopHble 3aHATHUS 28
CamocrosTenbHas pabora 136

CojeprkaHue pa3IesioB JUCITUTUTHHBI:

Onucamenvhnasn MUHEpanozus

Knaccudukanmst munepanoB. OOmias xapakTepUCTHKA, XUMHUYECKHMA COCTaB,
(1)H3H‘-I€CKI/IG CBOfICTBa, ANAarHOCTUYCCKHUC TIPU3HAKH, 'CHC3UC, ITPOMBIINIJICHHOC 3HAUYCHUC
MHHEPAJIOB COOTBETCTBYIOIINUX THUIIOB, KJIACCOB (IIOJKIACCOB), TPy (MTOATPYII).

TeMbl JeKIUM:

1.

2.

ITogxnacc cioeBbIX CWIIMKATOB. ['pynma taneka, rpymnmna ciatol. I'p. rugpociton,
Ip. XPYIKHUX CIIONI.

I'p. x710pUTOB, I'p. KAOJUHUTA-MOHTMOPWIIJIOHNTA, T'p. ceprieHTuHa. Iloakiacce
KapkacHbeIX cuiaukaroB. [loneBble mmatel. [loaknacc kapKacHBIX CHIIMKATOB.
@DenpaInaTonibl, LEOINUTHI.

Kiacc xkap6onatsr. Kitace kap6onatsl. Kimace cynbdarsr.

Knacc cynbdarsl. ['pynna MuHEpanoB pacTBOPHMBIX B BOJE M 00JIaJalOLINX
BKYCOM.

Knacce Bonb(hpamarsr u monmubaatel. Kitace docdatsl, apceHaTsl U BaHAJaThI.
PacnpocTpan€HHOCT, MUHEPAIOB B 36MHOM KOpE.

Tunomopdusm munepanoB u tTunomMopdueie npuszHaku. CoaeprkaHue MOHATUS
«runoMopdu3m» B cBeTe pa3zButus unen A.E. depcmana.

Tunomopduble 0COOEHHOCTH MHHEPAJIOB KaK HWHAWKATOPBI YCIOBUH HX
o0pa3oBaHMs: XUMHUYECKHIl COCTaB MHHEpAIOB, HW30TOMHBIE OTHOIICHUS
3JIEMEHTOB, MOPQOJIOTHs KPUCTAIJIOB M arperaroB MUHEpaJIoB, (U3NUECKUE
CBOMCTBA MHHEPAJIOB, CTPYKTYpPHbIE OCOOCHHOCTH MHHEPAJIOB, BKJIIOYECHHS B
KpUCTaJlJIaX MUHEPAJIOB.

Ha3Banus 1adopaTtopHbIX pador:

1.

10.
11.

12.

duznyeckue CBOMCTBA, AUATHOCTUYECKUE XaPAKTEPUCTUKN MHHEPAJIOB I'PYIIIbI
TaibKa, TPyIa CIOI.

®u3nyeckue CBOMCTBA, AMATHOCTUYECKUE XapaKTEPUCTHUKH MHHEPAJIOB Tp.
TUAPOCIION, TP. XPYIKUX CITIO].

Odu3nyeckue CBOMCTBA, AMATHOCTUYECKUE XapaKTEPUCTHUKU MHHEPAJIOB Tp.
XJIOPUTOB, TP. KAOJUHUTA-MOHTMOPHIIUIOHUTA, TP. CEPIICHTHHA.

Odusnyeckue CBONCTBA, JIMArHOCTUYECKHE  XapaKTEPUCTHUKU  OCTPOBHBIX
CUJIMKATOB.

®usnyeckue CBONCTBA, JIMArHOCTUYECKHE  XapaKTEPUCTHKU  KOJBILEBBIX
CUJIMKATOB.

Odusnyeckue CBOWCTBA, JUArHOCTHMYECKHE XapaKTEPUCTHKH  IEMOYEUHBIX
CUJIMKATOB.

Odusnyeckue CBONCTBA, JUATHOCTHYECKHE XapaKTEPUCTUKHU  JIEHTOUHBIX
CUJIMKATOB.

®u3nyeckue CBOWCTBA, AMATHOCTUYECKUE XapaKTEPUCTUKH CJIOEBBIX CUIIMKATOB.
Ou3nyecKkue CBOWCTBA, JAMArHOCTUYECKUE  XAPAKTEPUCTUKUA  KapKaCHBIX
CUJIMKATOB.

[TosieBbie mmaThl.

JlaGopaTopHble MeTOabl O00paObOTKM TIPOO JJIsi M3BICYCHHS AKIIECCOPHBIX
MUHEPAJIOB.

3HaueHUEe aKIECCOPHBIX MHHEPAIOB KakK JOMOJHUTENbHBIX WHIUKATOPOB




NEeTPOreHe3Kca, METAIJIOTEHU MarMaTHYECKUX Tell U JPYyTUX BOIPOCOB.

13. Tunomopduszm mMuHepanoB u TunomMopdusie npusHaku. CoaepKaHue MOHATHS
«tunomopuzm» B cBetTe pazButus unei A.E. depcmana.

14. TunomopdHble OCOOCHHOCTM MHHEPAJOB KaK MHIMKATOPbl YCIOBHHA UX
0o0pa30BaHUs: XUMHUYECKUH COCTaB MHHEPAIOB, H3OTOMHbBIE OTHOILEHUS
3JIEMEHTOB, MOPQOJIOTHs KPHCTAIJIOB M arperaroB MHUHEPAJoB, (usnueckue
CBOWCTBAa MMHEPAJIOB, CTPYKTYPHbIE OCOOEHHOCTHM MMHEPAJIOB, BKJIIOYEHUS B
KpUCTaJIJIaX MUHEPAJIOB.

5. Opranusanusi caMoCTOSITeIbHON PadoThl CTYICHTOB

CamocrosTenpHas padoTa CTYyJACHTOB TpPH W3YyYEHUH JAUCHUTUIMHBI (MOJYJIIS)
MpelyCMOTPEHA B CIeYIOUINX BUaaxX U hopMax:

— Palora ¢ neKIMOHHBIM MaTepuanoM, MOUCK U 0030p JUTEPATyphl U SIEKTPOHHBIX
MCTOYHUKOB MHGOpPMAIMH 110 UHAWBHUIyAIbHO 33JJaHHOM MpobiemMe Kypca;

— IloarotoBka k mabopaTopHbIM paboTaMm, K TMPAKTUYECKUM M CEMUHAPCKUM
3aHATUSM;

— H3yueHwue TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHYIO MPOPAOOTKY;

— IloaroroBka K OLEHUBAIOIIMM MEPOIPUATHUSAM;

6. YueOHO-MeTOAUYeCKOe U MH(OPMAIIHOHHOE o0ecTieyeHre JUCHUITUHBI

6.1. YueOHO-MeTOANYECKOE ODecIieueHue

l. bynax A. I'. Munepanorust [DneKTpoHHbBII pecypc] : y4yeOHUK B 3JIEKTPOHHOM
dbopmare / —M: Axamemums, 2011. — 1 Mynstumeaua CD-ROM. — Beicmiee
npodeccuoHaIbLHOE oOpa3oBaHHe. Cxema JoCTyTa:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-114.pdf

2. Kypc munepanorun : yue6Hoe mocobme / A. I'. berextun; mox pen. b. W.
[Tuporoga, b. b. llIkypckoro.— 3-e uzn., ucnp. u gon..— Mocksa: K/[Y, 2010.— 736 c.

3. [ackonbckasi, Mapuanna IlerpoBHa. Kpucramnorpadus : yueOHoe mocobue / M.

I1. Illackonbckas. — 3-e u3a., mepepad. u pon.. — Exarepunoypr: FOmann, 2016. — 375
c

4. Epmomnos, B. A.I'eomorus. Y.V. Kpucramnorpadus, MUHEpaJIOTHS W TEOJOTHUS
KaMHecaMoIBeTHOro chipbs: / EpmonoB B.A.. — Mocksa: ['opnas kuura, 2009. Cxema
nocrtyna: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=3232

5. Eropos-Tucmenko IO.K. Kpucramiorpapuss u KpUCTaIIOXUMHS: y4eOHUK /
MockoBckuii rocyaapcTBeHHbIM yHuBepcuter uM. M. B. Jlomonocoa (MI'VY). — 2-e
m3a..— Mocksa: KIIY, 2010. — 588 c.

JlononHuTenpHas muTeparypa:

1. CmonpssanaoB H.A. TlpakTHyeckoe pyKOBOJCTBO MO MHUHEPAJIOTHH : y4eOHOE
nocobue /— 2-e¢ m3d., ucnp. u mpom.. — M: Heapa, 1972. — 357 c. Cxema nocryma:
http://e.lanbook.com/books

2. HoBocénos, Koncrantun JleoHnoBuu. OcHOBBI r€OMETPUUYECKOMN

Kpuctamorpaguu: ydebHoe mnocobue [Dnextponssiii pecypc] / K. JI. HoBocénos;
HannonaneHeiii nccinenoBarenbckuii ToMckuit monmutexuuueckuii yausepcutet (TITY).
— 1 xomnbroTepHbIit ¢aiin (pdf; 8.0 MB). — Tomck: M3a-so TITY, 2015.

Cxema goctyna: http://www.lib.tpu.ru/fulltext2/m/2015/m289.pdf

3. baxenos, Anexcannp HMBanoBuu. Ilpaktukym mno muHepanoruu. CHIMKaThI
yueOnoe nocodue / A. W. baxxenos, T. U. [TonyskroBa. — Tomck: M3a-so TIIN, 1988. —
95c

6.2. UndopmanmoHHOE M MPOrpaMMHOe o0ecnedeHue
Internet-pecypcer (B T.u. B cpene LMS MOODLE u ap. obpaszoBarenbHble U
OMOTMOTEYHBIC PECYPCHI):



Hayuno-anextponnas 6ubnuoreka eLIBRARY.RU - https://elibrary.ru

[Ipodeccronanbubie 6a3bl JaHHBIX U HHPOPMAITUOHHO-CIIPABOYHBIE CUCTEMBI IOCTYITHBI
no ccelie https://www.lib.tpu.ru/html/irs-and-pdb.

Jlunien3noHHoe mporpaMMHOe obOecriedeHue (B coorBeTcTBUM ¢ Ilepeunem
JIMIEH3HOHHOT0 MporpaMMHoro odecrneyenusi TIIY):
Document Foundation LibreOffice;
Microsoft Office 2007 Standard Russian Academic;
Cisco Webex Meetings;
Google Chrome;
Zoom Zoom.
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7. OcoOble TpeOOBaAaHUA K MAaTePUAIbHO-TEXHHUYECKOMY oO0ecreyeHUuIo

AMCHMILINHBI

Ne HaumeHoBaHHe CIEHHAILHBIX IOMEILECHU I HanmeHoBaHue 000py/10BaHUS

1. | Ayautopus 1Jist IpoBeAeHUs KomrnekT yuebHoit mebenn Ha 22 mocaqouHbIX
y4eOHBIX 3aHSATHUN BCEX THUIIOB, mect; Cton mabopatopHslii - 3 mT.; Cremnax - 3
KYpCOBOT'O IPOEKTUPOBAHMS, IT.;
KOHCYJIbTaIH, TeKyiiero Koutpois | Tpunokynsp TRIO 1044 - 1 mwt.; Mukpockon
Y IIPOMEKYTOUYHOH aTTECTALlUU crepeockonnueckuit MCII-1 - 9 mr.; Buneokamepa
634034 r. Tomckas ob6aactb, ToMCK, HDC-20 - 1 mt.;
Coserckas ynuua, 1.73, 214 Kommbrorep - 1 m.; Ilpoekrop - 1 .

Pabouas mporpamma coctaBiieHa Ha ocHoBe OOmIel XapakTepUCTUKH 00pa30BaTeNbHON
nporpaMmmbl o cnenuanbHocTH 21.05.02 «IIpukiianHas reosorus», Crnenualin3aluu
«I"eonorus HedTH u raza» (mpuema 2015 r., 3ao0unas popma o0ydeHus).

Pazpaboruunk(un):

JI0IKHOCTB (4[]

JTOLIEHT Hosocenos K.JI.

[Iporpamma onoOpena Ha 3acenanuu kadenpst ['PITN (ITpotokon 3acenanus kad. ['PTIN
Ne 28 o1 30.08.2016).

3aBeayromuii Kadenpoil-pyKoBOIUTENb
OTJIeNICHUsI TEOJIOTUU Ha MpaBax Kadeapsl,

J.T-M.H., JIOLIEHT /T'yceBa H.B./
HO,Z’[HI/ICL




JInct u3meHenuii padoyeil nporpaMMbl IHCHUIIHHBI:

YyeOHbIii Conep:xxanue /Mu3MeHeHUE O0cy:x1eH0 Ha
roj 3aceJaHuU
OT/IeJIeHUsl
/xkadenpsnl
(mpoToKo.)
2017/2018 | 1. O6HOBIIEHO TPOrPAaMMHOE OOECTICUCHHE. [IpoTokon 3acenanus
yueOHblii | 2. OGHOBJIEH cocTaB MpodeccHoHaNbHbIX 0a3 qaHHbIX U | Kad. I'PITH Ne 38 ot
roj WH()OPMAITMOHHO-CITPABOYHBIX CHCTEM. 25.05.2017
3. OOHOBIIEHO COJIepKAHUE PA3CIIOB TUCIIUITIIHEI.
4. OOHOBIICH CITUCOK JIUTEPATYPHI, B TOM YHCII€ CCHUIOK
OBC.
2018/2019 | 1. O6HOBIIEHO TTPOTPAaMMHOE OOECTIICUCHHE. [IpoTokon 3acemnanus
yueOHplii | 2. OGHOBJIEH cocTaB MpoQecCHOHaNbHbIX 0a3 qanHbix U | O Ne 4 or
roj WH()OPMAITMOHHO-CITPABOYHBIX CHCTEM. 28.06.2018
3. OOHOBIIEHO COJIepKAHUE PA3JCIIOB TUCIIUITIIHEI.
4. OOHOBIICH CITUCOK JIUTEPATYPhI, B TOM YHCII€ CCBUIOK
OBC.
5. 3meHeHa cucteMa orieHUBaHUS (1S TUCIMILUIMH U [Iporokon 3acenanus
MPaKTHUK, pean3anys KOTOPbIX HAYHETCSI C OCEHHETO or N 5 or
cemectpa 2018/19 yueGHOrO T0/1a ¥ B MOCIEAYIOMINX 29.08.2018
CeMecTpax JI0 3aBepIIEHUS pealr3aliui MporpaMmabl).
2019/2020 | 1. OGHOBIIEHO MPOTrpaMMHOE 00ECTICUECHHUE. [Iporokoin 3acenanus
yueOHbnii | 2. OGHOBIEH cocTaB nMpodeccuoHaNbHbIX 0a3 qanHbIX 1 | O Neol2 oT
ros UH(POPMALMOHHO-CITPABOYHBIX CHCTEM. 24.06.2019
3. OGHOBJIECHO COJIEP’)KAaHNUE PA3/ICTIOB AUCITUTUTHHBI.
4. OOGHOBJIECH CIHCOK JINTEPATYPHl, B TOM YHCJIE CCHIJIOK
OBC.
2020/2021 | 1. O6HOBIEHO TpOrpaMMHOE OOeCIIeueHHE. [IpoTokon 3acenanus
yueOHblii | 2. OGHOBJIEH cocTaB MpodeccHoHaNbHbIX 06a3 qaHHbIX U | O Ne21 oT
roj WH()OPMAITMOHHO-CIIPABOYHBIX CHCTEM. 29.06.2020

3. OOHOBINIEHO COJIepKAHUE PA3CIIOB TUCIIUITIIHEI.
4. OOHOBIICH CITMCOK JIUTEPATYPhI, B TOM YHCII€ CCBUIOK
OBC.




