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LensmMu  ocBOeHUS

1. Ilesiu 0CBOEHUSA TUCIUTIIHHBI

UCHUIIINHEI

SABJIACTCA

dopmupoBaHue y

oOyJaromuxcs

onpeneneHnoro OOIl (m. 6. OOme# xapaktepuctuku OOII) cocraBa KOMMIETEHIUH s
HOJTOTOBKH K MPO(ECCHOHATILHOM 1A TEIbHOCTH.

Kon CocraBiisiionye pe3yJbTATOB 0CBOEHHUS (IeCKPUNTOPHI KOMIEeTeHIIHIH)
KOMIIETEHI HaumenoBanue
HH KOMIIETCHIIUA
Kon HaunmeHoBaHue
Hagbikamu orpeiesieHusi THIIOB TOPHBIX TOPOA U
I'oToBHOCTB IIK(Y)-1. Bl | MuHepanoB, HaBbIKaMH BU3yaJIbHON AUArHOCTUKU
HCTIONB30BaTh MHHEPAJIOB U UX KpUCTAJUIOrpapuIecKux hopM.
TEOpETUUYECKHE
3HaHUS NIPU TK(Y) 1. JluarHocTupoBaTh MUHEPAIBbHBIN COCTAaB TBEPIBIX
BBINOJIHEHUH Vi MOJIE3HBIX UCKOTAEMBIX U OIPEEINATh
IIK(Y) -1 | npou3BOACTBEHHBIX, MIOCJIC/IOBATENILHOCTD M YCIOBHS UX 00pa3oBaHMs
TEXHOJIOTUYECKUX U
UH)KEHEPHBIX OCHOBHBIE 0COOEHHOCTH KPUCTAIIIMYECKUX BEIIECTB U UX
HCCIIEOBaHUH B TK(Y) -1. CBOMCTB, IPOCTHIE OPMBI U CHMBOJIBI rpaHeit
COOTBETCTBUH CO 31 KPHUCTAJUIOB, pU3NYECKUE CBOWCTBA, TUTIOMOP(HU3M
crenyain3anuen MHHEPAJIOB, YCIOBHS X HAXOKACHHUI U 00pa3oBaHus,
TUIIMYHBIE TAPAr€HETHYECKUE aCCOLMALlUU

2. Mecto nucuuminnel B ctpykrype OOII

JuctumnimHa oTHOCUTCS K 0a3oBoi yacTu broka 1 yueOHOro miaHa oOpazoBaTeNbHON

POrPaMMBI.

3. [lnanupyemble pe3yJibTAThbl 00yUeHHs M0 JUCHUIITTUHE

[Tocne ycnenHoro ocBO€HUs JUCHMILIMHBL 0yayT chOpMUPOBAHBI PE3YyIbTaThl O0yUEHUS:

Tlnanupyembie pe3yJibTaThl 00y4eHHsl 0 JUCIMILIHHE Komnerenuust
Kon HaumenoBaunue
PJI-1 3HaTh OCOOCHHOCTH KPUCTAUIMYECKOTO CTPOCHHUs, XxuMudeckuit cocras, | [TK(VY) -1
(dbu3nyeckre CBOMCTBA U T€HE3UC MUHEPAJIOB.
PII-2 JlnarnoctTupoBaTh MUHEPAJIbl, PEKOHCTPYUPOBATH MPOIIECCHI HK(Y) -1
MUHEPaTI000pa30BaHUs, aHATU3UPOBATH MPUPOIHBIC TTAPATCHE3UCH U
000011aTh MOJTyYEHHBIE T€OJOTHYECKUE MATCPUAITBI
PJI-3 [IpoBoguTh uccienOBaHUS MpPU pPEIIEHUU KomniekcHuix uHicenepuwvix | [IK(Y) -1
npobnem B OOJACTH NPUKIAOHOU 2eono2uu, BKIIOYAsl HWCCICIOBAHUS
TUIOMOP(HBIX O0COOEHHOCTEH MHHEpaIoB, OCOOCHHOCTEH MPHUMECHOTO
cocTaBa, KpUCcTauioMopdoiaoruu
OneHoYHbIE MEpONPUATUS TEKYHIEr0 KOHTPOJS W TMPOMEXKYTOYHOH aTTecTaluu
MPEJICTABJICHBI B KAJCHIAPHOM PEUTHUHT-TIAHE TUCIUTUTHHEIL.
4. CTpykTypa U colepxkaHue IUCUUILTHHBI
OcHoBHbIC BUbI Y4eOHOMH 1eATEeJbHOCTH
Pa3nennbl I CHUILIMHBI DopMHpyeMblii Buabl yueOHO# 1eATeIbHOCTH 0O0beMm
pe3yabTar BpeMeHM, 4.
00yuyeHus no
TUCHHUILIHHE
Pa3nen 1. 'eomeTrpuyeckas PO-1,3 Jlexun 6
kpucrasiorpagus. OcCHOBbI JlaGopaTopHblie 3aHATHS 8




KPHUCTAJNJIOXUMHUHU CamocTosaTenbHas paborta 28
Pa3nen 2. MunepaJiorus (o0mast PO-1,3 Jlexmun 6
4acThb) JlaGopaTopHble 3aHITHS 8

CamocrosTenbHas paboTta 30
Paznen 3. OnucarebHas PJI- 2 Jlekuun 6
MHHEPAJIOrus JlaGopaTopHbIe 3aHATHS 12

CamocrosTenbHas paboTta 76

Cojeprxkanue pa3ienoB AUCITUTUINHBIL:

Paznen 1. I'eomempuueckasa kpucmannozpagua. OcHoevl Kpucmanioxumuu

OCHOBHBIE XapPaKTEPUCTHKH KPUCTALIMUECKUX MU aMOpP(QHBIX Tel, KPHUCTALTHYECKast
peméTka, 3aKOHOMEpHOCTHM €€ CTpoeHus. ['‘eomeTpuueckue 3aKOHbI, KOHTPOJIMPYIOLIHE
BHEIIHIOW (HOpMY KPHCTAIOB, CUMMETpPHUS, KIaCCU(PUKAIUSA KPUCTAJUIOB, MPOCTHIE (POPMBI U
KOMOMHAIMU NMpOoCcThIX (opM KpucTaioB. OCHOBHBIE 3aKOHBI U MOHATUSA KpUCTaJUIOrpapuu —
3aKOH LENbIX YHCEN, MapaMeTpbl M HMHICKCHl I'paHEH, 3aKOH IOCTOSHCTBA TI'PAaHHBIX YIJIOB.
@®opMbl peanbHbIX (IIPUPOJHBIX) KPUCTAJUIOB, 3aKOHOMEPHOCTH HX BO3HMKHOBEHHUS U POCTa,
CPOCTKH U JIABOVHUKH.

Tembl JeKuMit:

1. Beegenue. Pasnmensl kpucramiorpagum u  CBSI3b € JIPYTMMH  HayKaMH.
Knaccudukanus kpuctamioB. CuctemMbl KpucTauiorpadguyeckux ocei. 3aKoH IeNbIX
YHCell, CHMBOJIBI TPaHEH.

2. @opmbl peandbHBIX KpPUCTAIOB, CPOCTKH, JBOWHHUKH. 30HAJIBHOCTh CTPOCHHUS
KPHUCTAJJIOB, TUIIbI BKIFOUCHUH U METO/IbI UX U3Yy4EHUS.

Ha3Banus j1adbopaTopHbIX padoT:

1. Cummerpusi KpUCTaJUIOB, TMOHSATHS 3JIEMEHTOB CHMMETPUH, ONpPECNICHHE SJIEMEHTOB
CUMMETPHUHU Ha MOJIENISIX KPUCTAIJIOB.

2. TIlpocteie (opMmbl, mapaMeTpbl M HMHICKCHl T'paHe, KOMOMHAIMM TPOCTHIX (HOpM
KPHUCTaJIOB KyOMUECKOW CUHTOHUH, .

3. Ilpocteie (GopMmbl, mapaMeTpbl M HMHACKCHl T'paHEe, KOMOMHAIMH TPOCTHIX (HOpM
KPHUCTaJJIOB TETPAaroHaJbHOW CUHTOHUU.

4. TIlpocteie (opMbl, KOMOMHALMU NPOCTHIX (POPM KpPUCTAUIOB MOHOKIMHHOM H
TPUKJIMHHON CHHTOHUU.

Pa3nen 2. Munepanozusa (o6wan uacms)

MuHepanorusi kak Hayka, OOBbEKT M3y4E€HHUS MHHEPAJIOTHH, CBA3b C JPYTUMH HayKaMH.
OmnpeneneHne MOHATUS «MHHEpan». XUMUYECKUH cocTaB MUHepanoB. dusnueckue cBolcTBa
MHUHepasloB. Mopdonorus KpUCTIJIOB M arperaroB MHUHEpasoB. ['eonoruyeckue mNpoueccsl
MHUHEpaIo00pa3oBaHuUs.

Tembl JeKuMit:

3. MuHnepanorusi kKak Hayka, OOBEKT H3y4EHHS MHUHEpPAJOTHH, CBS3b C JIPYTHMMH
Haykamu. OmnpezneneHue MOHATHS «MUHEpal». XUMHYECKMH COCTaB MUHEPAJIOB.
®u3nyecKue CBOMCTBA MUHEPAJIOB.

4. Mopdosorusi KpUCTANIOB M arperaroB MHHEPAIOB. | €0JOrMuecKue MpoIecchl
MHUHEPaI000pa3oBaHUsI.

Ha3Banus j1abopaTopHbIX padoT:
5. Pa6ora ¢ yueOHBIMH KOJUIEKIUSAMHI — (U3NUECKHE CBOWCTBA MUHEPATIOB U MOP(OIOTHS




KpHUCTAJIJIOB U arp€raToB MUHCPAJIOB.

Pa3nen 3. Onucamenvnan munepanozusn

Knaccudukanus munepanos. O0mas xapakTepucTUKa, XUMUUECKHI COCTaB, (GU3UIECKUE

CBOﬁCTBa, ANArHOCTUYCCKUC HpI/IBHaKI/I, T'€HE3UC, HpOMBIH_I.HeHHOG 3HA4YCHUC MI/IHepa.HOB
COOTBETCTBYIOLIMX TUIIOB, KJIACCOB (ITOAKJIACCOB), TPy (IOATPYIII).

Tembl JIekumii:
5. Knaccuduxauus munepanoB. Tunm cynb(uaoB M HX aHaioroB. TWI caMOpPOIHBIX
JJIEMEHTOB.
6. Tun OKHCIIOB M THAPOOKHUCIOB. THI COJM KUCIOPOIHBIX KUCHOT. Kitacc cuimmkaros,
KJIacCH(UKAIUSA CHIINKATOB.
7. Kiacc xap6onatsl. Knace cynbsgatsl. Kitacc Bonbdpamarsl 1 MoauOaaThI.

Ha3Banus n1adopaTopHbix padoT:

6. ®usnyeckue CBONWCTBA, JUATHOCTUYECKUE XapaKTEPUCTUKU MUHEPAJIOB
7. Camopoansie MeTauibl. CaMOpOIHbIE HEMETAILIIBL.

8. T'mapookuciel.

9. IloneBbie mIMATHI.

10. I'pymimma pacTBOpUMBIX B BOJIE CYJIb(aToB.

11. ®usnueckue cBOICTBA, IMArHOCTUYECKHE XapaKTePUCTUKH (hocdaToB.

S. Opranusanusi CaMOCTOATEJIbHOH PadoOThI CTY/ICHTOB

CamocrosTenbHas paboTa CTYAEHTOB MpPH  M3YYCHHUU JUCHHUIUIMHBI  (MOIYJIS)

MpelyCMOTPEHA B CIEYIOUINX BUIaX U (opmax:

PaboTta ¢ JIeKIMOHHBIM MaTepHaloM, TOUCK M 0030p JHUTEpaTyphl U 3JICKTPOHHBIX
UCTOYHHUKOB HH(OPMALIUH 110 UHAUBHIYyaJIbHO 33JaHHON IpobieMe Kypca;

[ToaroroBka k 1a60paTOpHBIM paboTaM, K MPAKTUUECKUM U CEMUHAPCKUM 3aHITHIM;
W3yuenne TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY;

IToaroroBka K OLICHUBAOLIUM MEPOIPUITUAIM;

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

6.1. YueOHO-MeTOANYECKOE O0ecIeYyeHue

1.

1.

Bynax A. I'. Munepaorus [1neKTpoHHBIH pecypc] : yueOHUK B 3JIEKTPOHHOM (opmare /
-M: Axanemus, 2011. — 1 Mynptumenuna CD-ROM. — Bericmiee npodeccrnonamsHoe
oOpa3oBanue. Cxema goctyna: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-114.pdf
Kypc munepanoruu : yue6noe nocodue / A. I'. berextun; oz pen. b. U. [Muporosa, b. b.
[kypckoro.— 3-e u3z., ucnp. u gom..— Mocksa: K1Y, 2010.— 736 c.

[[Tackonbckasi, Mapuanna IlerpoBHa. Kpucramnorpadus : yuebnoe mocoome / M. II.
Hlackonbckas. — 3-e u3j., nepepad. u gomn.. — ExatepunOypr: FOnana, 2016. — 375 ¢
Epmono, B. A.J'eomorms. Y.V. Kpucramiorpadusi, MHHEpaJoTus W TEOJOTHUS
KamMHecamolBeTHOTO chipbsi: / EpmonoB B.A.. — Mocksa: ['opnas kuura, 2009. Cxema
noctyma: http://e.Janbook.com/books/element.php?pll_cid=25&pll_id=3232
Eropos-Tucmenko F0.K. Kpucramiorpadgus u kpuctauioxumusi: yaeOHHK / MOCKOBCKHIA
rocynapctBeHHbld yHUBepcuTteT uM. M. B. JlomonocoBa (MI'Y). — 2-e u3n..— Mocksa:
K1V, 2010. - 588 c.

JlononHuTenpHas IuTepaTypa:
CwmonbsanHOB H.A. TIpakTHueckoe pyKoBOJICTBO 10 MUHEPAJIOTHH : YIeOHOE mocodue /—



3. baxenon, Anekcannp MBanoBuu. [Ipaktukym no muHepamoruu. CUIMKATHI :

2-e wu34., HCOp. U JOM.. —
http://e.lanbook.com/books

M: Henpa,

1972. 357 c.

Cxema pnocryna:

Hosocénos, Koncrantun JleonnnoBuu. OCHOBBI T€OMETPUYECKOH KpHcTayiorpapuu:

yaeOHOe Tmocobue

HUCCIIENOBATEILCKUN  TOMCKUIA

[OnexTpoHHBI pecypc]
HOJINTEXHUYECKUI

HarnmonanbHbIit
(TIry). — 1

/ K. JI. HoBocénos;
YHHUBEPCUTET

KoMIbroTepHbIN (aitn (pdf; 8.0 MB). — Tomck: U3a-so TITY, 2015.
Cxema noctyna: http://www.lib.tpu.ru/fulltext2/m/2015/m289.pdf

yaeOHOe

nocobue / A. 1. baxenos, T. U. TTonyskroBa. — Tomck: U3n-Bo TIIU, 1988. — 95 ¢

6.2. UngopmManoHHOEe M MPOrpaMMHOe o0ecrnedeHue

Internet-pecypcel (B T.u.

OMOIIMOTEYHBIC PECYPCHI):

B cpene LMS MOODLE wu gp.

oOpa3oBaTenbHbIE U

Hayuno-snektponnas 6ubamnorexka eLIBRARY.RU - https://elibrary.ru

[Tpodeccuonanbabie 0a3bl MaHHBIX M WH()OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI JIOCTYIHBI TIO
ccblIke https://www.lib.tpu.ru/html/irs-and-pdb.

JInLieH3MOHHOE  MTPOTPaMMHOE

obOecrieuenue (B

coorBerctBun ¢ Ilepeunem

JIMIIEH3UOHHOTO0 MporpaMmmHuoro odecneyenusi TITY):
1. Document Foundation LibreOffice;

Cisco Webex Meetings;
Google Chrome;
Zoom Zoom.

AW

Microsoft Office 2007 Standard Russian Academic;

7. OcoOble TpeOOBaHUS K MATEPHAIBLHO-TEXHHYECKOMY 00ecrie4eHN 0 TUCIHILINHBI

HauMeHOoBaHHe CIeHMAIbHBIX IIOMEIeHUI

HanmeHoBaHue 060py10BaHHs

y4eOHBIX 3aHSATHI BCEX TUIIOB,
KYpCOBOI'0O IIPOEKTUPOBAHMS,
KOHCYJIbTAllUH, TEKYILETO
KOHTpPOJISL U IPOMEKYTOYHOU
aTTecTaluu

634034 r. Tomckasa 001aCTh,

Tomck, Coserckas yauna, 1.73, 210

1 AyauTopus sl TPOBEICHUS KomruiekT yuebnol MmeGenu Ha 22 TT0CaI0YHBIX MECT;
Y4€OHBIX 3aHATHIA BCEX TUIIOB, Cron maboparopHsri - 3 mT.; Ctemnax - 3 mrT.;
KypCOBOI'O MPOECKTUPOBAHMS, Tpunokymnsap TRIO 1044 - 1 wt.; Mukpockon
KOHCYJIbTAIIUM, TEKYILETO crepeockonnieckuit MCII-1 - 9 mt.; Buneokamepa
KOHTpPOJISL ¥ IPOMEKYTOUHOU HDC-20 - 1 mit.;
aTTecTaluu Kommnsrortep - 1 mit.; IIpoextop - 1 miT.

634034 r. Tomckasa 001aCTh,
Tomck, Coserckas yauna, 1.73, 214
2 Aynurtopus Uil IPOBEIEHUS Jlocka aynuropHas HacTteHHas - 1 mT.; Kommuekr

yueOHoit Mebenu Ha 110 mocaio9HbIX MECT;
Komnerotep - 2 wr.; [Ipoektop - 1 mr




PaGouass mporpamma coctaBieHa Ha ocHOBe OOImmel XapakTEPUCTHKA 00pa30oBaTEIHHOU
nporpammel 1o cnenuaibHocT 21.05.02 «[lpukiagnas reojorusi», cnenuain3anuu «l eonorus
HedTHu U raza» (mpuema 2019 r., 3aounas popma o0yyeHus).

PaspaboTunk(n):

JlomKHOCTD DUO

JOLIEHT Hosocenos K.JI.

[Iporpamma onoOpena Ha 3acemanuu otaeneHus: reosioruu (IIpoTokon 3acemanusi oTaeIEHUS
reoyioruu Ne 12 ot 24.06.2019).

3aBenyromuii kadeapoii-pyKoBOIUTENb OT/ICICHHS TC€OJIOTHH Ha MpaBax Kadeapsl,
J.T-M.H., TOIEHT

Vg vy fd
[ F

/T'yceBa H.B./

noAInucCh




JIncer u3mMeHeHnuii padoydeii NporpaMMbl NPAKTHKH:

O0cyxaeHo Ha

Y4eOHbIi Copep:xanue /u3MeHeHHe
roj 3acelaHuu
otaeneHus /kageapol
(mpoToxo.r)
2020/2021 | 1. OGHOBIEHO TPOrpaMMHOE OOECTICUCHHE. [Iporokon 3acemanus
yueOHblii rox | 2. O6HOBIIEH cocTaB NMpodeccHOHANBHBIX 0a3 JaHHBIX U or Ne21 oT

I/IH(l)OpMaLII/IOHHO-CHpaBO‘lHI:IX CHCTCM.
3. OOHOBIIEHO COACPIKAHUC PA3ACIIOB NUCIUIIINHEI.

4. OOHOBJICH CITUCOK JINTEPATYPHI, B TOM ducie cchliok DbC.

29.06.2020




