





1 OBBEKT, IIEJIb U 3ATAYN OCBOEHUA JTUCHUIIJIMHBI

JlucuuIiiiHa paccMaTPHUBAET BOMPOCHI KPUCTALNTUICCKOW CTPYKTYPBI M KPHCTAJUTMYCCKOM
pEeIIeTKH, MapaMeTphl KPUCTAILTUYECKON PEIIeTKH, ONpeAe/IeHUe CUMBOJIOB Y3JI0B, HAIIPABJICHUN U
IUIOCKOCTEH, OCHOBHBIC THIBI CTPYKTYp, MAC(PEKTHI KPHUCTALUIMICCKOTO CTPOCHHS M UX
KJ1acCU(UKALHIO.

Ilenpto wW3ydeHWs] AWCHUILIUHBI SIBISICTCS YIUIyOJIEHHOE YCBOSHHE (DyHIaMEHTAIBHBIX
3HaHMI B 00JACTH CTPOCHHS MaTEpHUaIoB HA AaTOMAPHOM YPOBHE, KOTOPHIE IIUPOKO HUCIIONIB3YIOTCS
B IIPAKTHYECKOH paboTe CIEIUaINCTa TI0 HH)XKCHEPHOMY MaTepHUATIOBEICHHIO.

B pesynbrare ocBOeHUS AUCHUILIUHBI CTYIEHT JIOJIKEH:

- 3HATh — OCHOBHBIC 3aKOHOMEPHOCTH KPHCTAJUTMYECKOTO CTPOCHHS BEIIECTB WM IapaMeTphI,
KOTOpBIE €r0 XapaKTepHU3yIOT; CHOCOObI 0003HAUCHUH Y3]I0B, HAMIPABICHUN U MJIOCKOCTEH B
KpHUCTaJIJIaxX; TOYCYHBIC M TPOCTPAHCTBEHHBIC JJIEMEHTHI CHUMMETPUU KPHCTAJLUIOB,
3aKOHOMEPHOCTH HMX B3aUMOJICHCTBHUS M CIOCOOBI 0OO3HAYEHHH KJIACCOB CHUMMETPUU U
MPOCTPAHCTBEHHBIX TPYIIT CUMMETPHUH; OCHOBHBIC TIOJIOKEHHUS KPHUCTAUIOXHMHH U
KpUCTATO(PHU3UKY; BIUSHUE Pa3MEPHBIX (DAKTOPOB U BHEUIHUX (PAKTOPOB (TEMIEpaTyphl U
JABJICHHS ) HA TUI KPUCTAJUTMYECKON CTPYKTYPBI U XapaKTep MEKaTOMHBIX CBSI3€H; OCHOBHBIC
TEHACHIIMM W HANpaBlICHUS pPa3BUTUS COBPEMEHHON KpUCTAIOrpaQuu, MeXaHU3MbI
o0pa3oBaHHUS COOCTBEHHBIX TOYCUYHBIX NE()EKTOB WM BIIHMSHHC BHEIIHHX (DAKTOPOB HA HX
KOJMYECTBO; THIbI JUCIOKAIIMN U XapaKTep MX MOBEACHHs; MEXaHU3Mbl B3aUMOJCHCTBUS U
Pa3MHOXKCHHS JUCIIOKAIMH; CHOCOOBI M CTENeHb BIMSHUS NePeKTOB Ha (u3mdeckuwe u
MEXaHHYECKHEe CBOICTBA MaTEPHAIIOB;

- YMeTh: ONPEICIATh KPUCTALUIOTPAQUICCKUE CUMBOJIBI Y3JIOB, HAINPABIICHUH W IJIOCKOCTEH B
KpUCTalJaX; CTPOUTh cTepeorpaduueckue W THOMOCTepeorpapuueckre MPOCKIUU
HaIpPaBJICHUH U TUIOCKOCTEH B KPUCTAJIAX; OMPEICIIATH MOJHYI0 COBOKYITHOCTh JJICMEHTOB
CUMMETPUN KPUCTAINIOB W 3alHChiBaTh (OPMYNTy CHUMMETPUHU;  OIpPEAesTh OCHOBHBIC
XapaKTePUCTHKU TUMTUYHBIX KPUCTALTUYECKUX CTPYKTYpP METaUIOB M CIUIABOB, OIMPEACTSATh
KOHIICHTPAIIUIO BaKaHCUN U MEXXY3EJIbHBIX aTOMOB M SHEPIHI0 MX 00pa30BaHMs; ONPEALISITh
TUT JUCIOKAIMA, PACCUYUTHIBATH UX JHEPTUIO0 U TUIOTHOCTH; 3aMUCHIBATH JUCIOKAIIMOHHBIE
peakuu B KpUCTAUIOrpadUUECKUX HWHAEKCaX W JeNaTh BBIBOJBI O BO3MOXKHOCTH HX
MPOTEKAHUS; OMPEACIATh TUIl M BEJIMYHUHY MOPOTOB, KOTOPHIE BO3HUKAIOT HA TUCIOKAIUIX
NP WX TIEPECEUYCHUH APYTr C APYrOM; PAaCCUMUTHIBATH HAMPSIKCHUS, HEOOXOIUMBIE IS
CKOJILKCHUS JUCIIOKAIIN;

- BJaJieTh. HaBbIKAaMU PaOOTHI C JAMarpaMMaMH COCTOSHHS METAJIJIOB M CIUIABOB, JHAarpaMMaMH
(a30BBIX M CTPYKTYPHBIX MPEBpAIlICHUH B MarepHwalaX pa3HbIX KJIaccoB, TUarpaMMamu,
OTPaXKAIOIUMH B3aUMOCBSI3b MEXKIy COCTABOM MJIM CTPYKTYPOH M CBOMCTBAMM MaTepHala;
OCHOBHBIMH  METOJUKAMH  METauIorpadu4eckoro,  PEHTTEHOCTPYKTYPHOTO,  PEHT-
TE€HOCTICKTPAIIBHOTO M 3JIEKTPOHHOMHKPOCKOTTMYECKOTO aHAIH3a.

[lepeuncnennple pe3yiabTaThl OOyuYeHHsS SBISIOTCS OCHOBOM g (hOpMUpPOBaHHA
CJHEAYIOINX KOMITETEHIIUMN:

- Ccmoco0eH pemarth 3aauyd  NpopECCHOHATBHON JESITEIbHOCTH, MPHUMEHSS METOJbI
MOJIETTUPOBAHUS, MaTeMaTHYECKOI0 aHalln3a, €CTECTBEHHOHAy4YHbIE M OOUICHMH)KEHEPHbIE 3HAHUS
(OIIK-1);

- CrocOOeH Ha OCHOBE CHCTEMHOIO MOAXO0/a MPUMEHSATh OCHOBHBIE METOJAbI MCCIIEIO0BaHUS,
aHaJu3a, TUarHOCTUKU U MOJICIIMPOBAHUS CTPYKTYPbl U CBOMCTB METAJUTMYECKUX, HEMETAJUIMUECKUX,
KOMITO3UIIMOHHBIX M IMOPOIIKOBBIX MaTEPUAIIOB B HAYYHO-HCCIEAOBATENBCKON U MPOU3BOICTBEHHON
nesitensHoCcTH (ITK-1);

- CIOCOOEH BBHITIOJHATh KAY€CTBEHHBIM W KOJIMUECTBEHHBIM CTPYKTYPHBIN U (ha30BBIN aHAIH3,
aHanmu3 cocTaBa (a3 B MaTepuanax ¢ HCIOJb30BaHHMEM METOJOB ONTHUCKOH, 3JIEKTPOHHOM, MOHHOM
MHUKPOCKOITUH, PEHTTC€HOCTPYKTYPHOTO U PEHTTeHOCIeKTpaibHoro ananu3a (I[1K-2).



2 MECTO JUCIHMUILIMHBI BOCHOBHON MPO®ECCUOHAJBHON
OBPA3OBATEJIbHOM ITPOT'PAMME BBICIIIEI'O OEPA3OBAHUA

JlucuuiiauHa OTHOCHUTCS K o0s3aTtenbHON yacTu brnoka 1 aucuumnianea (Moaysei) yueGHOTro
IJIaHa.

bazupyetcs Ha 3HaHMIX, YMEHUAX M HABBIKAX, KOTOPBIE CTYJIEHT MPUOOPEN MPU OCBOCHHUH
MPEIIISCTBYOMUX TUCITUTUINH: BBICIIIAs MaTEMAaTHKa, PU3NKA, XHMHS.

3HaHUA W YMEHHUA, NPUOOpPETEHHbIE MPU OCBOCHUU JAaHHOM MUCIUILIMHBI, Pealnu3yloTCs
CTYICHTOM TIpH M3YYCHUH TaKUX [JUCHUIUIMH — CTPYKTYpHBIH aHAIW3 MaTepHaJioOB;
peHTreHorpadgust W AIEKTPOHHAsT MUKPOCKOMHMS; METAUIOBEJICHUE; MaTepUajoBE/ICHUE; TEOPHUS
TEPMUYECKON 00pabOTKH METAJUIOB; HEMETAIUNIMYECKUE MaTepUalibl; CIICIIUATBHBIC CTANI U CILJIABHI;
[[BETHbIE METAJUIBl M CIUIABBI, a TaKXXE MPH BBIMOJIHEHUU KYpPCOBOTO MPOEKTA, MPOXOXKICHUU

y4eOHOI 1 IPOU3BOJICTBEHHOM MTPAKTHK, TPOXOXKICHUN TOCYJAPCTBEHHON HTOTOBOM aTTeCTAIUH.

3 CTPYKTYPA U COAEPKAHUE JUCIHHUIIVINHDbI

3.1. Pacnpenesienne y4eOHbIX YaCOB M0 TeMaM JUCHHUIIMHBI M BUAAM 3aHATHH

HaunmenoBanue tem KonngectBo yacos
(comepKaTebHBIX MOJTYJICH ) (ounas / 3ao0uHas opma oOydeHHS)
B Tom uncne
Bcero Jlekmu | JlaGop. | Ilpakr. CP
(CemuH.).
Tema 1. Kpucrannuueckas cTpyKkTypa 21/16 4/0 0/0 10/1 715
U KPUCTAJUTMYECKAsl peleTKa
Tewma 2.. Kpucrannorpadguueckue
MPOEKINH. DIIEMEHTbI CHMMETPUH 23/18 4/1 0/0 12/2 7/15
KPUCTAIJIOB
Tema 3. Pemetka bpapas. DneMeHTHI 2720 470 0/0 0/0 4720
KPUCTANIOXUMHH
Tema 4. OCHOBHBIE TUIIBI CTPYKTYD. 24718 4/0 0/0 /1 12/17
OOpaTHas KpUCTaNINUECKas pelieTKa
Tema 5. Toueunsle neeKTHI 17 /21 4/1 0/0 4/1 9/19
Tema 6. JIuneiinble qeQeKTHI. 19/21 4/1 0/0 6/1 9/19
Tewma 7. Knmaccudukamms
nuciokanuii. Yactuuuele 15/15 2/0 0/0 6/0 7/15
nucinokanuu [loknu n @panka
Tewma 8. [loBenenue nucinokanuii B 20/ 24 6/1 0/0 570 9/23
KpHCTaJIax
Tema 9. JluckiuHanuu 11/21 2/0 0/0 0/0 9/21
Kontaxrnas pabora 4/6 0/0 0/0 0/0 0/0
(lonoJIHUTEIBHAS)
KypcoBas paboTa (mpoekr) 0/0 0/0 0/0 0/0 0/0
Hroro o Bugam 3aHATHIL: 162 /180 34/4 0/0 51/6 73/ 164
Kontponn 54 /36 0/0 0/0 0/0 0/0
HUTOI'O: 216/216 34/4 0/0 51/6 73 /164

®opMupoBaHUe KOMIIETEHIHI B pe3yJIbTaTe OCBOEHHS TeM JAUCHHUIIIMHbBI




Komnerenuuun TeMbl AHCHMILUIHHDI, HAllJ€HHbIE HA BHIPAGOTKY
KOMIIETEHIHH
OIIK-1 Temsr 1-9
IIK-1 Temsr 1-9
IIK-2 Temsr 1-9
3.2. Jlekumu.

Tema 1. Kpucraminyeckas CTpyKTypa U KpUCTaNIMYECKask PELIETKA

Conepxxanue TeMbl 1. Mcropuueckuil 0630p pa3BUTHSA KpUCTAIOrpaduu U COBPEMEHHbIE
ero JpoctwkeHus. Kpucraimmyeckoe cocTtosHHMe BemiecTBa. Kpucrtaiumyeckas CTIpyKTypa H
KpucTajimueckas pemerka. Ilapamerpsl kpucramumueckoil pemerku. OnpeneneHue CUMBOJIOB
y3JI0B, HampaBieHui U riockocteit. [lapamerpsr Belica n nanekcst Mmepa. [Ipocteie Gpopmer u
30Hbl B Kpucrauiax. CTpyKTypHas 3KBUBAJICHTHOCTb. [IpMUMHBI BBEACHMS YETBHIPEX HHAEKCOB.
@opMyJibl IEPEX0/1a Ha YETHIPEXUHIEKCHYIO cucTeMy u oopatHo. MHaekcol bpasa.

Tema 2. Kpucramnorpadpudeckne NpoeKIuy. JIEMEHTh CHMMETPUH KPUCTAIIOB

Conpepxannie TeMbl 2. Kpucrammmueckudd u ToONspHBIA KomIuiekchl. Cdepuueckue
npoekiuu. Ctepeorpadudeckue npoekimu. [ HomocTepeorpaduueckue npoekmun. Cetka Bynbda.

Toueunsie >meMeHTHl cuMMETpUU. [110CKOCTH CUMMETpUH, MPOCThIE U MHBEPCUOHHBIE OCH
CUMMETPHUH, LIEHTP CUMMETpUU. TeopeMbl 0 B3aMMOJCHCTBUM TOYEUHBIX 3JIEMEHTOB CUMMETpPHUHU.
Knaccsl cummerpun. Husmas, cpeqnsis u Beiciias kateropuu cummerpun. CuHronunu. @opmyna
CUMMETpUU. MeXIyHapoIHble CHMBOJBI KJIAaCCOB CHUMMETpPHHM. MeTolbl BbIBOAA KJIACCOB
cummeTpud. [IpocTpaHCTBEHHBIE 3JIEMEHTHI CUMMETPHUU. TPaHCISIHS, TIOCKOCTH CKOJB3SIIETO
OTpaXCHMs, BHHTOBbIE OCH CHMMETpUHU. TeopeMbl O B3aUMOJEHCTBUM MPOCTPAHCTBEHHBIX
3JIEMEHTOB CUMMETPHH.

Tema 3. Pemretka bpaBa. Di1eMEHTBI KpUCTAITIOXUMUU

Copepxanuie Tembl 3. [IpuHunsl 06pa3oBaHus NPOCTPAHCTBEHHBIX Ipyni. IIpuMmutuBHas,
0a301LeHTPOBaHHAs,, OOBEMHOLIEHTPOBAHHAS M TIPAHELEHTPOBAHHAs 3JEMEHTapHble sdeiku, 14
THUIIOB peleTku bpaso.

D¢ dexkTuBHBINA paanyc aToMa WIK HOHA. 3aKOHOMEPHOCTH M3MEHEHMS PaJNyCOB 3JIEMEHTOB
tabmuupsl  JI.M.MenneneeBa. KoopauHanvoHHble MHOTOrpaHHUKH. KoOOpIWHAIMOHHBIE YHCIA.
KomnyectBo aromoB B stueiike. Crexuomerpuueckasi ¢popmyia BemecTBa. FIOHHBIE, KOBaJICHTHEIE,
MeTayunueckue, BaH-nep-BaanbcoBckrue BOIOPOIHBIE THUITBI CBSI3€H. XapaKTepHbIE OCOOCHHOCTH
CTPOEHUS 3THX KPUCTAJUIOB U MX (pu3nueckue cBOWCTBa. BiMsHue TemmepaTypbl U JaBJIEHUS Ha

U3MEHEeHHs KpHUCTaimueckoil cTpykrypsl. [lpunnun [lankoBa-KonobeeBckoro. XapaKTepuCTUKU
IUIOTHEWIINX IIAPOBBIX YIIAKOBOK.

Tema 4. OcHoBHBIE TUITBI CTPYKTYpP. OOpaTHAsE KpUCTATNUECKas pelIeTKa

Conepxxanne TeMbl 4. M3ocTpykTypHOCTh. [IpuHIMIBI 0003HAUYCHUS CTPYKTYPHBIX THIIOB.
KpaTkue xapakTepucTuku Haubojee pPacIpOCTPAaHEHHBIX CTPYKTYPHBIX THIIOB. M3omopdusm,
noaumopdusm. TeTpa- U OKTamyCTOThl B KpHCTaIax.
[Ipunnunsl BBeAeHHUS OOpaTHON KpucTaIHMuecKoi pemeTkd. OCHOBHBIE CBOWCTBA OOpaTHOU
KpUCTaJITMUecKol pemeTku. CTpoeHue DBaib/a.




Tema 5. Toueunslie neheKTH

Conepxanue Tembl 5. OOmme cenenus. Kinaccudpukamus negekToB KpUCTATUIMYECKOTO
CTPOEHHS 110 TE€OMETPUUECKUM IpU3HaKaM. Buzapl ToueuHbix nedexToB. MexaHu3Mbl 00pa3oBaHus
COOCTBEHHBIX TOUEUHBIX Ae(PekToB. TepMoanHaMIKa COOCTBEHHBIX TOUEUHBIX J1€()EKTOB.

Murpanus BakaHcuil. Murpanust Mexy3eabHbIX aTOMOB. Murpanus IpUMECHBIX aTOMOB.
Kommekcsl Toueunsix nedextoB. [loBeeHne BakaHCHI IPU 3aKaJIKe U OTITyCKe.

PentrenocTpykrypHble METOBI. MeTOA N3MEpPEHUs FIEKTPOCOIPOTUBIICHMUS.

Tema 6. Jluneiiablie nedekTo

Copepxanne TeMbl 6. O0miue cBenenus. Kpaesoie nucnokaruu. O6pa3oBaHre KpaeBbIX
JIUCIIoKaui B Kpuctauiax. CxeMa HCKaKeHHS PEIIeTKH BOJIM3M KPaeBOM AUCIOKAIINH.
CKoOJIb)KEHHE U TIEpPENoJI3aHUe KPAaeBOM AUCIOKALINH.

BunroBsie aucnokanuu. OO0pa3oBaHWe BUHTOBBIX AHMCIOKAIMi. CxeMa HUCKPUBIICHUS PEIICTKH
BOKPYI' BHUHTOBOM auciokanuu. CKOJNbXEHHE M MHOKECTBEHHOE MOINEPEYHOE CKOJIbKECHHE
BUHTOBOU Auciiokanyu. CMelIaHHbIC TUCIOKAIUHN.

Bekrop broprepca aumcnokanuili. OnpeneneHue BekTopa broprepca auciaokanmii M €ro
cBoiicTBA. [ITOTHOCTH AUCTOKAIIMI U METOJIbI UX OTPEICIICHHUS.

VYrnpyrue cBoilcTBa IUCIOKAUMWA. DHeprus aucinokanui. Cua, AeicTByromas Ha eAUHUILY
JUTMHBI JUCIOKALMKU. Y IPYroe B3auMOJICHCTBUE JIBYX MApPaJJIEIbHbBIX TUCIOKAIWMN.

Tema 7. Knaccuduxanus nucnokanuid. Yactuunsie qucnokanuu ok u @panka

Conepxanuie Tembl 7. IlonHble M 4YacTUYHBIE AUCIOKAMU. XapaKTepHbIE IOJHBIE U
YAaCTUYHBIE AMCIOKALMK B THUIOBBIX KPUCTAUIMYECKHX CTPYKTypax METaJIOB. DHEPreTHYECKHUIl
Kkpurepuil @paHka AUCIOKANMOHHBIX PEAKIMI B KpUCTAJIIAX.

Yactuunele auciaokanuu Illoxmu. Yactuunsle auciaokanuu Illoxmm B I'Tl, THHK n OLK
pemerkax. JledhekTsl ymakoBku. PacTsaHyThIe AUCIOKAIMN U UX IMUPUHA. YaCTUYHBIC TUCIOKAINH
®paHKa.

Jucnokanuonnsle peakuuu B I'TIK pemerkax. Crannaptabiil Terpasap Tomricona. 3amnuck
JUCIIOKALlMOHHBIX peakUuid B cHMBOJaxX TOMIICOHA W B KpUCTAIOrpapUuecKuX HHICKCaX.
Bepmmnsble nucnokanuu u auciaokanuu Jlomep-Korpena.

Hucnokarmonnsle peakuuu B [Tl m OIIK pemerkax. CranmapTHas Ounupamuaa u
xapakTepHble auciokanronHsie peakuuu B 'l m OLK pemerkax. [lonepedHoe ckoJibKeHUE U
MIEPEIOI3aHUE PACTAHYTBIX JUCIOKALIHAMN.

Tewma 8. [oBenenue qucinokaiuii B Kpucramiax

Conepxxanuvie TeMbl 8. Ilepeceuenue nucnokanuid. IlepeceuyeHrne OOMHOYHBIX KpPAEBBIX,
KpacBOW M BUHTOBOM M JABYX BHMHTOBBIX AMCIOKAIUi. J[BMKEHHE AUCIIOKALMI C IOPOramH.
[lepeceyeHune pacTIHyThIX JUCIOKALIUN.

B3aumoneiictBue auciokanuii ¢ ToueynsiMu nedekramu. Atmochepsl Korpemna, CHyka n
Cy3syku. B3anmoneiicTBue 1MCIOKALMM ¢ BAKAHCUAMH M MEKY3€JIbHBIMA aTOMaMHU.

Mexanu3mbl o0pa3oBanus auciokanuii. OOpa3oBaHUe TUCIOKAIUN MPU KPUCTATITU3ALNN.
PasmHOxkeHue aucnokaiuii mpu miactudeckoi nepopmanuu. Ucrounnk ®panka-Puna u bapauna-
XepuHra.

Topmoxenue paucnokamuii. Cuna Ilaliepnca. TopmokeHue nUCIOKAUMKA MpPU  UX
B3aUMOJICICTBUH C JPYTHUMH JUCIOKALMSMH, TOPMOYKEHHE JUCIEPCHBIMM YacCTULAMU U
atmocdepamu Korpemna, Cayka u Cy3yku.

Tema 9. JlucknuHanu
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Copepxanue TeMbl 9. JIUCKIMHALMKM B HENPEPbIBHOW ympyroi cpene. JMCKIMHAaLUU B

KPpUCTAJNIMICCKUX PCIICTKAX.

3.3. [IpakTuyecKkue 3aHATHUS

Ne Tema 3angaTus Obneu, =ac. JIutepatypa
n/m OYH/33a04YH patyp
1 Ornpezenienre MHIEKCOB Y3JIOB, HANIPaBJICHUHN U TUIOCKOCTEH B 10/1 [3,4,5,6,7,
" |mpocTpaHCTBEHHO peleTke 8, 9]
Kpucrannorpapuueckue npoexuuu. Cetka Bynbsda [3,4,5,6,7,
2. 8/2 8. 9]
DJIeMEHTHI CHMMETPUH KPHCTAILIIOB [_3,_‘_1, 3,6,7,
3. 4/0 8. 9]
4. OCHOBHBIE TUITBI METATUTUYECKUX CTPYKTYP H IJIOTHOCTD /1 [_3,_4_1, 5,6,7,
YIAKOBKHU 8, 9]
5. Toueunble neeKThI 4/1 23,9‘_;, %.6,7,
6. BzaumoneiicTBre nucIoKaIdi 6/0 E’;—;’ 26,7,
7. |[lucnokannoHHBIC PeAKIIHH 6/0 E’;—;’ 26,1,
) ) [3.4,5.6.7,
8. B3anMopeiicTBre qucioKaiuii ¢ TOYeYHBIMH JIeheKTaMu 5/1 8. 9]
Htoro 51/6 —
3.4. JlabopaTopHbie padoThI
No Tema paboThi O6mnewm, yac. | Jlurepatypa
n/n O0YH/33a04H
JlaGopaTopHbIe 3aHATHS 110 JUCITUTIITHE
He IJIAHUPYITCSI
3.5. CamocTosiTesqibHAsA pa0d0Ta CTYJAeHTA
Ne Buasl caMocTOsITEIbHOM pabOThI CTYIEHTA Obnewm, wac.
/1 A p ya OYH/3204YH
| N3yueHue JeKIMOHHOTO MaTepraia 25/45
2 [ToaroToBka K NPaKTUYECKUM 3aHATUIM 48 /110
3 [ToaroroBka Kk 1a60paTOpHBIM paboTaM 0/0
4 BrinosiHeHNE KypCcOBOro NpoOeKTa 0/0
5 BrinonHenue KypcoBoii paboThl 0/0
6 BrinosiHeHNE MHIUBUAYAIBHOTO 3aaHUs 9/9
Hroro: 73/ 164

3.6. KypcoBoii npoekT (padoTa) niu HHAMBHAYAJbHOE 3a1aHHE

[TpemycMOTpeHO BBITIONHEHWE WHIMBHIAYAJIBHOTO 3aMaHus (KOHTPONBHOH paboter). Llems —
o0ydeHHe OCHOBAM pacueTa; 3aKpervieHue, YriyOjaeHue u 000OlLIeHNe 3HaHUH, IPUOOPETEHHBIX MPU
U3y4YEHUU TEOPHM ATOM AUCUMILIMHBL. MHIuBHIyanbHOE 3a7aHUE OKa3bIBA€T COACUCTBHUE PA3BUTHIO
HABBIKOB CaMOCTOSITEIBHOIO DEIIEHHsS TEXHUYECKUX W/WIM TEXHOJOIMYeCKHX 3aj1ad. Pas3BuBaer
KOHCTPYKTHBHOE OTHOIIICHHE K METOJIaM PacyeTOB, COBEPILICHCTBYET HABBIKHM BEJICHUS M O(OpPMIICHHE
NPOEKTHOW JoKyMeHTaru. O BBINOJIHEHUH WHIMBHUIYaJbHOTO 3aJaHUsl COOOLIAeTcs CTYIEHTaM B
HaJaje CEMECTPA, a YCIOBHS K 33a[aHUIO MPEOCTaBIsIeTCs B TEUEHHUE Mecsia TIociIe Hagana y4eOHOro
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CeMecTpa IOCie U3yYeHHUs] COOTBETCTBYIOIIETO JICKIIMOHHOTO MaTepHala W/WiIH U3y4eHHH MaTepuaa,
KOTOpBIi HE paccMmarpuBaercs Ha Jjekuusx. OObeM y4eOHON Harpy3ku TMpu  BBIIOJIHEHHH
MHIMBUTyaJIbHOTO 3a7aHusl — He MeHee 9 yacoB. Caaya MHAMBUAYATBHOTO 33aJaHUsl OCYLIECTBIISETCS
HE MO3/IHEE YeM 3a JIBE HeJleNlu J0 OKOHYaHUs yuyeOHOro cemecTpa. BrImonHeHne MHIUBUIYaIbHOTO
3amanus ocyriectsisiercs: B yackl CPC.

- 4acTh | —3amanus no pasneny «Kpucramiorpadusy;

- 4acTh 2 — 3a/1aHus 1o pa3aeny «JledekThl KpUCTaIITUIECKOTO CTPOCHUSD).

PexomeHryembIii 00beM TMOSICHUTEILHOM 3alUCKU 0 HHIUBUAyAIbHOMY 3afaHuto — 5-15

ctpanull popmara A4 (210297 mm), mpudt Times New Roman 12 nT, MeXCTpOUHBII HHTEpBAT —
OJIMHAPHBIN.

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kpurepun ¥ IIKaJbI 1Js1 HHTETPHPOBAHHON OLIEHKH YPOBHA C()OPMHPOBAHHOCTH
KOMIIEeTEeHI U

COCmCZGJZﬂlOu/;aﬂ KomMnemeHyuu — nojiHoma BHAHUU

HYJICBOH YpPOBEHB: HEBEpHBIC, HE apTyMEHTHPOBAHHBIEC, C MHOKECTBOM TPYOBIX OMIMOOK OTBETHI
Ha BOTIPOCHI / OTBETHI HA JBa BONIPOCA U3 TPEX IMOJIHOCTHIO OTCYTCTBYIOT. Y POBEHb 3HAHUH HIXKE
MHUHUMAJIBHBIX TPEOOBaHUIA;

MHHUMAaJIbHBIA yPOBEHb: JaHBI HE TIOJIHBIE, HE TOUHBIC U apIYMEHTHPOBAHHBIE OTBETHI HA BOIIPOCHL.
Y poBeHb 3HaHUI HIKE MUHUMAJIBHBIX TpeOoBaHUH. JlomyIieHo MHOTO IpyOBIX OLIHOOK;

MIOPOTOBBIIl YPOBEHB: JaHBl HEIOCTATOYHO MOJHBIC, TOYHBIC W apryMEHTHPOBAHHBIC OTBETHI HA
Borpochl. Il1oX0 3HAaeT TepMHUHBI, ONpEAETICHUS U TMOHATHS;, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHUS, TPUHIMITBL. J[OITyIIIEeHO MHOTO HErpyObIX ONIHOOK;

CpeaHMH ypoBeHb: JlaHbI OCTATOYHO MOJHBIC, TOYHBIE M ApPryMEHTHPOBAaHHbIC OTBETHl Ha
BOIIPOCHL. B 1esmoM 3HaeT TepMHHBI, ONpeNeleHUs W TOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHUS, TPHHIMITHL. J[OIyIIIeHO HECKOIBKO HETPyOBIX OMINOOK;

MIPOJIBUHYTHIA YPOBEHB: JIaHBI TIOJHBIE, TOUYHBIC ¥ apTYMEHTHPOBAHHBIE OTBETHI HAa BOTIPOCHI. 3HAET
TEPMUHBI, ONPEACTEHHUs M TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHMS, MPUHIIUIIBL.
JlonyIieHO HECKOJIBKO HETPYOBIX OIMOOK;

BBICOKUI YpOBEHb: JIaHbl MOJHBIC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOINPOCHL. 3HAeT
TEPMUHBI, ONPENICIICHUSI M TOHATHS;, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHHS, MPHHIUIIBI.
JloTyIIeHO HECKOJIBKO HETOUHOCTEH.

COCmCIGJZ}ZIOIMCl}Z KomMnemenhyuu — yMernus

HYJIEBOW YPOBEHB: IOJHOE OTCYTCTBUE ITOHUMAHHUS CYTH METOJAMKH PELICHUs 3aJa4yH, JOIYLIEHO
MHO>KECTBO IpyOeHIINX OMMOOK / 3aJaHNsI HE BHITIOJIHEHBI BOOOIIIE;

MUHUMAJbHBIN YPOBEHB: Cl1a00e MOHUMaHUE CYyTH METOJIMKU PELICHHS 3a/1a4H, OMYIIEHbI rpyOble
omnOku. Pemenuss He oOocHoBaHbl. He ymeeT ucmnonb3oBaTh HOPMAaTHBHO-TEXHUYECKYIO
JUTEPATYpY;

IIOPOTOBBIA YPOBEHB: JOCTATOYHOE ITOHMMAHUE CYTH METOAMKHM DPELICHWs 33Ja4d, JOITyIIEHBI
omnOku. Pemienust He Bcerga OOOCHOBaHBI. YMEET HCMOJIB30BATH HOPMATHBHO-TEXHUYECKYIO
JITEPATypy;

CpPeIHUN YpPOBEHb: B IIEJIOM IMOHHUMAET CyThb METOIUKU PEIICHHS 3aJadd, JOIMYIICHbI OIIHUOKH.
Pemenust He Bcerna 0OOCHOBaHBL. YMEET UCMOJIB30BaTh HOPMATUBHO-TEXHUYECKYIO JINTEPATYypY,
HOPMAaTUBHO-IIPABOBBIE AKTHI;

IIPOJIBUHYTBHIM YpPOBEHb: B LEJIOM IIOHUMAeT CYTb METOAMKHM pPEIICHUS 3aJadd, JAONYIICHBI
HeTouHOCTH. CriocoOeH 000CHOBaTh PEUICHUS. YMEET HCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO
JIUTEPaTypy, HOPMATUBHO-IIPABOBBIE AKTHI;
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- BBICOKHIA ypoBeHb: [loHMMaeT cyTh MeTomuku pemreHus 3aaaun. CriocoOeH 000CHOBATh PELICHHUSL.
YMeeT ucnosb30BaTh HOPMATHBHO-TEXHUUYECKYIO HAy4YHYIO JIUTEPATypy, HOPMAaTHBHO-IIPABOBBIC
aKTBhI.

COCI’I’lle?JlﬂlOmaﬂ KomMnemeHyuu — éna0enue HaBbIKaAMU

- HyJIEBOH YpOBEHb: HE IMPOJEMOHCTPUPOBAT HABBIKM BBIMOJIHEHMS MPO(PECCHOHAIBHBIX 3aJ]ad.
HcnpIThIBaET CyIIECTBEHHBIE TPYIHOCTH IIPH BBIIIOJHEHUH OTAEIBHBIX 3aJaHU;

- MHUHHMAJBHBIH YPOBEHb: HE TMPOJEMOHCTPUPOBAT HABBIKA BBIOJHEHHS NPO(eECcCHOHATBHBIX

3aza4. McIbIThIBAaET CyIECTBEHHBIE TPYIHOCTH TP BBIIIOJIHEHUH OTIEJIBHBIX 3aJaHUM;

MOPOTOBBI ypOBEHB: BIAJEET OIBITOM TOTOBHOCTH K NPO(PECCHOHANIBHOM MAEATEIbHOCTH U
npo¢eCCHOHATLHOMY CaMOCOBEPIIEHCTBOBAHUIO HAa MOPOrOBOM YypoBHE. TpyloBble AEHCTBUS
BBITNOJIHIET MEJIJIEHHO M HEKaU€CTBEHHO;

CpeAHUI YpOBEHb: BIAJIEET CPEIHUM OIBITOM T'OTOBHOCTH K IMPO(ecCHOHATbHON AEATENbHOCTU U
poeCCHOHATFHOMY CaMOCOBEPIIEHCTBOBAHUIO. Tpy/IOBbIC NEHCTBHS BBHIMOJIHSACT HA CPEITHEM
YPOBHE IO OBICTPOTE U KaueCTBY;

MIPOJABUHYTHIN yPOBEHb: BIAJEET OINBITOM U IOCTATOYHO BBIPAKEHHOM JINYHOCTHOM TOTOBHOCTH K
npoeCCUOHATBLHON eSTEIbHOCTH U MPO(HEeCCHOHAIBHOMY CaMOCOBEPLICHCTBOBAHUIO. BrIcTpo
Y Ka4ECTBEHHO BBINOJIHSET TPYJOBbIE IEUCTBHUS;

BBICOKMM YPOBEHb: BIAJEET ONBITOM M BBIPAXCHHOCTBIO JIMYHOCTHOM TOTOBHOCTH K
npoeCCHOHATBLHON ESTETFHOCTH U MPO(HEeCCHOHATEHOMY CaMOCOBEPIICHCTBOBAHUIO. BBICTPO
Y KQYECTBEHHO BBINOJIHSET TPYAOBbIE AEUCTBHUS.

0O606wennas oyeHka cpopmupo8anHocmu KomMnemenyuil

- HyJIeBOM ypOBEHb: KOMIETEHIIMH HE C(POPMUPOBAHBI;

- MUHHMAJIbHBIN YPOBEHB: 3HAYUTEIHLHOE KOJMYECTBO KOMIIETEHIIHIA HE chOpMUPOBAHO;

- TOpPOTOBBI YPOBEHb: BCE KOMIIETEHLUMH CHOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha MOPOTOBOM
YPOBHE;

- CPEHUI YPOBEHB: BCE KOMIIETEHLIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPO/IBUHYTHIM yPOBEHb: BCE KOMIIETEHIIMY C(POPMHUPOBAHBI HA CPEHEM HITU BHICOKOM YPOBHE;

- BBICOKUH YPOBEHb: BCE KOMIIETEHIIMH C()OPMUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonipochl K 3K3aMeHY U IpUMep 3K3aMeHANMOHHOI0 Onjiera
Pazgen 1 «Kpucramiorpagus»

Yto Takoe reMeHTapHas sueiika U Kak ee BEIOUparoT?

VKazarh 3/1eMeHThI CUMMETPUH KPHCTATTA U YTO OHM OO03HAYAFOT.

VYka3aTh XapaKTepUCTUKU IUIOTHOCTH YTIaKOBKH.

Kak onpenensror uHAEKChI HAIpaBRIICHHIA?

Kak ompenenstoT HHAEKCHI TNIOCKOCTEH?

UYt0 Takoe aHM30TPONKSI M C YEM OHA CBsI3aHa?

UYeM crioKHbIE KPUCTAUTYECKHUE PEILIETKH OTIMYAOTCS OT IPUMHTHBHBIX?

W3o0pazute  aemeHTapHyto seiiky pemerki OLIK, ykasare WHIOEKCHI M KOJMYECTBO HaviOoree

IUIOTHOYTIAKOBAHHBIX TTIOCKOCTEHN 1 HAIPABJICHUI.

N3obpazuts anemeHTapHyto stueiiky perierki OLIK, paccunrars kondduimenT 3anomHenrs oonema. Kak oH errie

Ha3bIBacTCA?

10. U3o0pazuts anementapHyto smeiiky pemetkn [TIK, ykasath MHEEKCHI M KOJMMYECTBO HauOOJee
IUIOTHOYTIAKOBAHHBIX TUIOCKOCTEN 1 HANPABIICHH

11. V3oOpasuts AmeMeHTapHyto suekiky pererku [ TIK, paccurrars koadurment 3anonmaenns oobema. Kak o errie
Ha3bIBacTCA?

12. Yem oTnmyaroTcst Apyr OT Apyra pa3HbIe [0 CTPOEHUIO KpucTawuibl? Kakumu napamerpamu U B
KaKoM KoJnuecTBe?

13. Onpenenuth WMHAEKCH y3510B A W B, HanpaBieHus AB u 3alUTpuXOBAaHHOW IUIOCKOCTH B
KyOW4eCKOM KpHCTAIIE.

14. B xyOu4eckoM KpHCTaule TOCTPOUTH HAIpPaBJICHHE WM IUIOCKOCTh C HHAeKcaMu [XXX] u
(XXX).

15. C momomipio cetkn Bynbda mocTpouTs rHOMOCTEepeorpaduueckue MPOSKIUH TUIOCKOCTEH

PN~

NS
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(XXX) n (XXX), ompeaenutb Yrojll MEXIy HHMH M TIOCTPOUTh HX cTepeorpaduyeckue
MPOEKIIUU.

Pasznen 2 «/lepekThbl KPpUCTAUINYECKOTO CTPOECHUS

1. Knaccudukanus neexToB KpUCTaNIMUECKOTO CTPOCHUSI.
2. [Ipuunnb! 1eopMallOHHOTO CTAPEHUS.
3. Jluneiinble ne(heKThl KPUCTATUINIECKOM CTPYKTYPBI M UX XapaKTEPUCTHKA.
4. Toueunsie neEeKTH U KX XapaKTEPUCTUKA.
5. KpaeBbie 1 BUHTOBBIE JUCIOKALINH.
6. CrnencTBus B3aUMOJICHCTBUS KPACBBIX JUCIOKAIMI C aTOMaMH BHEAPEHUS.
7. [Mpunnun kinaccudukanmu 1eeKToB KpUCTAIUIMYECKOTO CTPOCHHUS.
8. MexaHu3MBbI TTACTUYECKON TedhopMaIuu.
9. HedbopmarimonHoe cTapeHue.
10. BzaumopeiicTBre KpaeBbIX IUCIOKAIMN U €0 MOCJIECICTBUA.
11. MexaHu3MBbI TUTACTUYECKON edhopMaIuu.
12. Knaccudukanus 1eeKToB KpUCTATIINYECKOTO CTPOCHHUSI.
13. [Tonuronuzamus u ee NPUYHHBI.
14. Todeunsle ne(eKTHI U UX XapaKTEPUCTUKA.
15. B3anmozeiicTBre KpaeBbIX AUCIOKALMM C aTOMaMU BHEAPEHHUS U €r0 IOCIEACTBUS.
16. JledopMalinoHHOE CTapeHUE U €r0 MPUUNHBL.
17. XapaKTepucTuKa TOUYCYHBIX Ae(PEKTOB.
IIpumep 3K3aMeHANMOHHOTO OMJIeTa
I'OY BIIO «/loHenkuii HAMOHATbHBINA TEXHHYECKHH YHUBEPCUTET)
YpoBeHb BhICIIETr0 MPO(HEeCCHOHATLHOTO 00pa30BaHHMS: 0aKaJaBpHaT
(OakanaBpuar, CrelUaIuTeT, MaruCTPaTypa)
Hanpasnenue noarorosku: . 22.03.01 MarepuajioBeeHne U TEXHOJOTMU MATEPHAJIOB
(xon, Ha3BaHUE)
Hanpasnennocts (mpo¢uiis): IIpuxyiagHoe MaTepuaioBeeHUeE,
MeTtasioBeieHue u TepMHUIECCKas oﬁpaﬁoTKa
METAJJIOB
(Ha3BaHue)
Cemecrtp: TpeTuii
YuebHas IUCIUITINHA: Kpucrauiorpadus n ieeKTbl KpUCTAJLIMYECKOI0 CTPOEHMSs!

BWJIET Ne _1

1 Omnpenenuts MHIACKCH y3710B A U B, HanpaBnenns AB U 3amTpiuxoBaHHOW IJIOCKOCTH B
KyOH4eCcKOM KpHCTaJLIE.

2 B kyOudeckoM KpHcCTalje IOCTPOMTh HAIpPaBICHHE U IUIOCKOCTb C
uaaexcamu [211]u (111).

3 C nomouipio ceTku Bynbda noctpouts rHoMocTepeorpaduiyeckue MpoeKIuu
mwiockocteit (112) u (011) , onpenenuTs yros MEXIy HUMU U IIOCTPOUTH MX
cTepeorpadguueckue IpOeKInH.

4 UYem oTauyaroTCsl APYT OT Apyra pa3Hbie MO CTPOCHHIO KpucTaubl? Kakumu
napamMeTpamMH U B KaKOM KOJu4ecTBe?

YTBepxkaeHo Ha 3aceaHuu Kadeapbl «Du3nyecKoe MaTepUaIOBEICHHE)
(HanMeHOBaHue Kadeapbl MOJHOCTHIO)
IIpoTokomn Ne oT 20 1.
3aB. kadeapoii Eropos H.T.
(moamuce) (®.1.0.)
OK3aMeHaTop ITerpymax C.B.

(moamnuce) (®.1.0.)
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4.3 Kpurepuu oneHuBaHHA

IIpomexyTouHass arrecTanMs IO pe3yJbTaTaM OCBOEHHUS JUCLUIUIMHBI B CEMECTpE
OpOBOIUTCA B (hOpME CEMECTPOBOrO 3K3aMeHa B cOOTBETCTBUM ¢ «llonoxxeHnem 00 opraHuzanuu
y4eOHoro mporecca B JIOHEIIKOM HAlMOHAJIHHOM TEXHHUYECKOM YHUBEPCUTETE», YTBEPKICHHOM
npuka3zom JoasHTY ot 02.05.2018r. Ne 337-14.

Jlii onpesiesieHns: ypOBHS 3HAHUI CTYZEHTOB UCIOIb3YIOTCS TAKUE METObI KOHTPOJIS:

1. Texymuii onpoc 1o BCEM TeMaM IIPOrpaMMBI.

2. OueHka KauyecTBa M CBOEBPEMEHHOCTH BBINOJIHEHHE WHIUBUAYAIbHOI'O JOMAIIHETO
3a/laHus ¥ 3aIIUTHI 33JaHUNA TPAKTUYECKUX 3aHATUH.

MaxkcrManabHOE CyMMapHO€ KOJUYECTBO OayioB, KOTOPBHIE CTYJEHT MOXKET MOIY4YUTh IpU
TEKyIUX onpocax cocraniser 20 6anos.

MaxkcuManabHOE  KOJMYECTBO  OayioB, KOTOpbIE CTYAGHT MOXET MOJYyYHUTh IpHU
CBOEBPEMEHHOM BBINOJIHEHUH UHAUBHYaJIbHOTO IOMAIIHETo 3aJaHus cocTaniser 10 6anos.

MaxkcruManabHOE KOJUYECTBO OayioB, KOTOPBIE CTYAEHT MOYKET IOJIyYUTh MPHU BHINOJIHEHUU
NMCbMEHHON YacTH MPOMEXYTOUHOH arTecTanuu (3x3ameHa) 70 Ganos.

HtoroBast cemectpoBast oneHka no aucuuiuinHe no mkainam ECTS u HauuoHalbHOMN
BBICTABJISIETCS. HA OCHOBAaHUHM CYMMAapHOI'O KoJIMdecTBa 0OajuloB, KOTOpble HalOpanl CTYAEHT B
coorBercTBUM ¢ Tabnmueid " CooTHOmEeHHE MexIy cymMMmoil 6amroB mo 100—OampHOW mIKane u
OLICHKaMH 10 IIKaje — rocygapctBeHHoit u ECTS ".

Texkyuiuii KOHTPOJIb 3HAHHUN CTYIEHTOB OYHOTO OOYYECHHsS MMPOM3BOAUTCS MO pe3yJibTaTaM
IPAKTUYECKUX 3aHATUN U KOHTPOJIBHBIX OIIPOCOB B XOJI€ UX NPOBENCHUS.

Cymma 6aminoB Orenka Orenka
no 100-0anpHOM 1mIKase no mkaine ECTS 110 FOCYAAPCTBEHHOMN HIKaJIe
90-100 A OTan4HO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJICTBOPUTEITLHO
35-59 F He
034 v YIOBJICTBOPUTEITHLHO

* — ¢ 00g3aTeNBHBIM NIOBTOPHBIM H3YYCHUCM JUCHUIIIINHBI.

"O1anuHo" (A) - CTy#eHT Ha Bce BOIIPOCHI 3K3aMEHALMOHHOTO 3aJJaHUsl OTBETHUJI BEPHO.
OTBeTHI apryMEHTUPOBAHBI 1 00OCHOBAHHBI.

"Xopomo" (B) - CTyaeHT OTBETHJI IPAaBUIIBHO Ha BCE BOIIPOCHI IK3aMEHALIMOHHOT0 OMIIeTa,
HO JIONMYCTHJI HE3HAYUTEJbHBIE OIMMOKH IpH OOOCHOBAHWM W apTyMEHTHPOBAHWUHU OTHAEIBHBIX
OTBETOB.

"Xopomo" (C) - CryaeHT Ha OTAEIbHBIE BOIMPOCHl K3aMEHAIIMOHHOTO OMJeTa OTBETHII
HEI0CTaTOYHO apryMEHTHPOBAHO, JAOMYCTHII OUIMOKH P OOOCHOBAHUU NMPHUHSTHIX PELICHUH.

"VnoiaersoputeabHo' (D) - CTyneHT B LeTOM OTBETHJ MPaBUIBLHO Ha OOJIBIIMHCTBO
BOINPOCOB HK3aMEHAIIMOHHOTO 3aJaHMs, HO OTBEThl JIOCTaTOYHO HE apryMEHTUPOBAHBI, MHOI'O
OIMOOK IMPU 0OOCHOBAHUU M OOBSICHEHUU OTBETOB.

"YnosiaersopureabHo" (E) - CTyneHT oOTBeTMJ MNpaBUIBHO HE HAa BCE BOIPOCHI
9K3aMEHALIMOHHOIO 3aJaHUs, OTBEThl HE APryMEHTUPOBaHbI, MHOTO OIIMOOK IpH OTBETE Ha
TEOPETUYECKYIO YaCTh 3K3aMEHALMOHHOTO OUJIeTa.

"HeynosiaersopureibHo'" (FX) - CrygeHT He OTBETMJ WM HE BEPHO OTBETWJI Ha
OOJNBIIMHCTBO BONPOCOB  3K3aMEHALIMOHHOTO 3a/laHus, OTBEThl HE OOOCHOBaHbl U HE
apryMEeHTHPOBAHBbI.
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4.4 Ilpumep Tekyniero onpoca Ha MPAKTUYECKHUX (CEMUHAPCKHUX) 3aHATHAX

[Ipaktueckoe 3ansitue «OmnpeneneHue MHACKCOB Y3JI0B, HalpaBlICHUU U
IJIOCKOCTEMN B MPOCTPAHCTBEHHOM PEIIETKEY.
KoHTponabHbIE BOIIPOCHI:
1. Yro Takoe '"mpocTpaHCTBEHHas pemieTka' M B YE€M COCTOUT PACXOXKACHHE TOHATHNA
"MmpocTpaHcTBEHHAas peuieTka” U "Kpucramuiyeckas CTpykrypa'?
. UTO Ha3BIBAIOT 2JIEMEHTAPHOM STYCHKON U KaKUMU SIBJISIIOTCS TIpaBUIIa €€ BpIOOpa?
. UTo Ha3bIBaIOT UHJEKCAMU y37a?
. Kak omnpenenstor nHAEeKCH HapaBiIeHUs B MPOCTPAHCTBEHHON peleTke?
. UTo Ha3bIBaIOT NapaMeTpaMH KpUCTAIUIOrpapUuUecKon IOCKOCTH?
. Kak onpenenstor uHAEKCH KpUcTauIorpaduyecKoil niockoctu?
. C uem CBSI3aHO HCHOJB30BAHHE YETBIPEXOCHOM CHUCTEMBI KOOPAMHAT MPH HHICKCUPOBAHUU
reKCaroHaJbHbBIX KPUCTAIJIOB?
8. Kakoe cooTHOIIEHHE MEXy MHIEKCAMH IIOCKOCTH B F€KCaroHaJbHOM KPUCTAJUIE UMEET MECTO
IIPU UCIIOJIb30BAHUU YETHIPEXOCHON CUCTEMBI KOOPIUHAT?
9. Kakoe cooTHOILIEHHE MEXAy HMHIEKCAMM HAIpaBJIE€HHs B IE€KCAaroHaJbHOM KpUCTAJUIe MMEET
MECTO IMPH UCTIONb30BAHUM YETHIPEXOCHON CUCTEMBI KOOPAUHAT?

~N N D bW

4.5 KypcoBoe npoeKTHpPOBaHue

CornacHo yueOHOMy maHy, mno aucuuiuinHe «Kpucramiorpagpus U 1gedekTb
KPHUCTAJNTNYECKOr0 CTPOCHUS» HE MPEYCMOTPEHbI KypcoBasi paboTa U KypCOBOIl IPOEKT.

S PEKOMEHIAYEMAS JIMTEPATYPA

1. Ocnognaa numepamypa

1. Topbarenko B.II. MarepuanoBenenue [DneKTpoHHBIH pecypc] : ydeOHMK JUIs
TEXHOJIOTMYECKHX W MEXaHWUECKHX crenuaibHoctei By3oB / B. I1. 'opbarenko, T. B. HoBocenosa
; B.IL. I'opbarenko, T.B. HoBocenosa. - 9 MO. - HeBunHombicck : Onb/lupext, 2018. - 1 daiin. -
ABtorpag. - CucreM.tpeboBanus: ZIP-apxuarop.http://ed.donntu.org/books/18/cd8367.zip

2. MarepuanoBezienue. TeXHOIOTUSI KOMIO3ULIMOHHBIX MaTepuanoB [DJIEKTPOHHBIN pecypc] :
yaeOHuk mis By3oB / A. I'. KoGenes [u ap.] ; A.I'. Ko6enes, M.A. Illaponos, O.A. Kobenes, B.II.
HlaponoBa. - 17 M6. - M. : KHOPVYC, 2015. - 1 daitn. - Cucrem.tpeGoBaHus:
AcrobatReader.http://ed.donntu.org/books/cd3818.pdf

II. JlonosiHuTEIbHAS JIATEpaTypa
3. MarepuanoBeeHHEe M TEXHOJOTHSI KOHCTPYKIIMOHHBIX MaTE€pHUanoB: Y4eOHUK JUIsl By30B /
B.b.Ap3amacoB [u ap.]; B.b.Ap3zamacos, A.H.Bomukos, B.A.I'onoBun u ap.; nox pea. B.b.Ap3a-
MacoBa, A.A.Yepenaxuna. - 2-e u3f., crep. - M.: UL "Akanemus", 2009. - 448c.
4. HosuxoB M.U. Kpucramnorpaduss u nedekTbl KpUCTAITMYECKONW PEIETKH: YYeOHUK st
By30B / 1.M1.HoBukoB, K.M.Po3us. - M.: Metamnyprus, 1990. - 335c.

6 YHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

Y4yeOHO-MeTOAMYECKHE U31aHUs, paspadoTanubie B JJoHHTY:

5. Mapuyk C.U. Kpucramnorpabus u aedeKkTbl KPUCTALINYECKOTO cTpoeHHUs. KoHCIekT
aekimii. Yacte 1 «Kpucramnorpapus» [D7eKTpoHHBI pecypc]: s oOydarommxcst 1o
HarpasieHuto noarotosku 22.03.01 "MarepuanoBenenue u texHosoruu marepuainor) / FTOYBIIO
«IOHHTVY», kad. ¢usudgeckoro marepuanosenenus; coct. C. . Mapuyk, C. B. Ilerpymak. —


http://ed.donntu.org/books/18/cd8367.zip
http://ed.donntu.org/books/cd3818.pdf
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OnektpoH. mad. (1 dain: 566 KO6). — Homeux : JOHHTY, 2021. — Cucrem. TtpebGoBaHUs:
AcrobatReader. - 3aru. ¢ TuTy:1. 3KpaHa.

6. Mapuyk C.M. Kpucramiorpapus u AeQeKThl KPUCTAUIMYECKOTO CTpocHHsS. KOHCIEeKT
aekiuid. Yacte 2. «JleekTbl KpUCTANIMYECKOTO CTPOSHMs» [DIEKTpOHHBIM pecypcl: s
oOyyaromuxcsi 1Mo HampaBieHuio noAarotoBku 22.03.01 "MarepuanoBeneHue W TEXHOJIOTUH
matepuanoB) / [OYBIIO «JOHHTVY», kad. ¢usnueckoro marepuanoBenenusi; coct. C. .
Mapuyk, C. B. Ilerpymak. — Dnekrpon. nad. (1 daitn: 938 K6). — JJonenk : JJOHHTY, 2021. —
Cuctem. TpeboBanus: AcrobatReader. - 3ari. ¢ TUTYJI. 3KpaHa.

7. Meronuueckne yKazaHUS K BBIIOJHEHHUIO TPAKTUYECKUX 3aHATHHA 110 JUCHUTUIMHE
«Kpucramnorpapust u  ae@exkTbl KpPUCTALIMYECKOTO CTPOSHHUS» : JUIsl OOydYaroUuxXcsl IO
HanpasieHuto nmoarotosku 22.03.01 «MatepuanoBeneHie u TeXHoIoruu Marepuaion» / TOYBIIO

«JIOHHTY», Kad. pusuueckoro marepuanosenenus ; coct. C. . Mapuyk. - DJIEKTpOH. JaH. (1

daiin: 542 KO) — Jloneuk : JIOHHTY, 2021. — Cucrem. TpeGoBanus: AcrobatReader. — 3aru. ¢
TUTYJI. 3KpaHa.

8. Meronuueckue yKazaHHA K CaMOCTOATEIbHOW paboTe CTYAEHTOB 10 H3YUYEHHIO
mucuuiuineel  «Kpucramnorpagus u Ae@eKkTbl KpUCTAIIMYECKOTrO0 CTPOSHHs» [DIEeKTPOHHBIN
pecypc]: mns oOydwarommxcs Mo HampaplieHHio moarotoBku 22.03.01 "MarepuasioBecHue u
texHosorun MarepuanoB) / TOYBIIO «/IOHHTVY», ka¢. ¢pusnueckoro MatepuanoBeieHUs]; COCT.
C. U. Mapuyk. — Dnekrpos. nan. (1 ¢aim: 111 KO6). — Houwenk : JOHHTY, 2021. — Cucrem.
TpeboBanus: AcrobatReader. - 3armu. ¢ TUTYI. 3KpaHa.

9. Meroauyeckue yka3aHHWs K BBINOJIHEHUIO WHIAMBUAYAJIbHOIO JOMAIIHETO 3aJaHUs 110
mucuuiuinie  «Kpucrannorpagus u  aedekTbl KpPUCTALTUYECKOTO CTPOEHUS» [ DIEKTPOHHBIN
pecypc]: mns oOydwarommxcs MO HampaplieHHto moaroToBku 22.03.01 "MarepuasioBeacHue u
texHosorun MarepuanoB) / TOYBIIO «/IOHHTVY», ka¢. ¢pusnueckoro MatepuanoBeieHUs; COCT.
C. U. Mapuyk. — Dnekrpos. nas. (1 ¢aim: 211 K06). — Houwenk : JOHHTY, 2021. — Cucrem.
TpeboBanus: AcrobatReader. - 3armn. ¢ TUTYI. 3KpaHa.

DJIEeKTPOHHO-UH(OPMAIHOHHBIE PeCYyPChI
ObC IOHHTY - http://donntu.ru/library
9BC IPR SMART - http://iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIVINHbI

1. JlexuuoHHBIE 3aHATHUA:

- yuebOHas aynutopus Ne 5.362, yueOHBII KOPITYyC 5, 17151 TPOBECHUS 3aHATUH JIGKIIMOHHOTO
TUMA, a TaKkXKe TPYNNOBBIX M WHAMBHUIYAJIbHBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJIS U
IIPOMEXKYTOUHOM aTTecTalllu, CaMOCTOSATENIbHON paboThl cTyAeHTOB (KoMmbtoTephl: Celeron - 1 't
/HDD 20 Gb/ 256 Mb, monutop 17 - 3 mrt.; Celeron — 400/64/4,3 Gb, monutop 17 — 1 mt., IBM
6x-233/32/372/2, monurtop 17 — 2 mwt., P-166, morutop 17 — 1 mwr., P Dual Core 2,7 GHz/2Gb/500
Gb, monurop 34 LG; Bbeixox B Internet, crenumanusupoBaHHas wmeOenb. Ilaker mporpamm
«OpenOffice” (OTKpHITHIN J0CTYI).

2. IlpakTHyecKHe 3aHATHUS:

- yuebHas ayauropus Ne 5.351, yueOHBIH Kopmyc S, A1 NPOBEACHUS 3aHATUN
JEKIIMOHHOTO U CEMUHApCKOTr0  THMAa, KypCOBOIO  IPOEKTUPOBAHUS, TPYIIOBBIX H
UHAMBUIYAIbHBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M IPOMEXKYTOUHOH aTTecTaluH,
CaMOCTOSATENIbHONW PabOThI CTYICHTOB.

3. JlaGopaTopHble padoThI:
- HE IUTAHUPYIOTCSL.


http://donntu.ru/library
http://iprbookshop.ru/

14

4. CamocTosiTeIbHAsI padoTa CTy/IeHTA:

- TIOMEUICHHUS UIsI CaMOCTOSTENBHOW pPadOTBI C BO3MOXKHOCTBIO IOJAKIIOYCHUS K CETH
"NHTepHeT" 1 obecrneyeHneM JOCTyIa B AIEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTENbHYIO CpeLy
OpraHM3aliy: YUTaJbHbIE 3aJIbl, yueOHble Kopmyca 2,3 (KoMnbploTepHast TEXHUKA C BO3MOKHOCTBIO
HOJKIIOUeHUs! K ceTn «MHTepHeT» M obecneueHHeM AOCTyNa B JIEKTPOHHYIO MH()OPMALMOHHO-
obpasoBarenbayto cpeny (QMOC JIOHHTY) u snexkrponHOo-OmOmmoreunyro cucremy (ObC
IPRbooks), a Takke BO3MOKHOCTHIO MHIMBUIYaILHOTO HEOTPAaHUUYEHHOTO JOCTYIa 00Yy4aromuxcs
B OBC u DUOC mnocpencteom Wi-Fi ¢ mepcoHanbHBIX MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas nuuen3us MPL 2.0/ Grub loader for ALT Linux -
muren3uss GNU LGPL v3/ Mozilla Firefox - munensuss MPL2.0, Moodle (Modular Object-Oriented
Dynamic Learning Environment) - nunensust GNU GPL.
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