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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. O3HaKOMIJIEHHE CTYAEHTOB C 3JIEMEHTAMH TEOPUH CUMMETPUU B €€ IPUMEHEHUH K ONMCAHUIO
CTPYKTYPBI U CBOMCTB KPUCTANIMYECKUX TEJ, IPUHIMIAMU MPOSIBICHUS CUMMETPUH B (PU3UUECKUX
CBOMCTBAX 3THUX TeJl, a TAKXKE 3HAKOMCTBO ¢ MaTe€MaTHYECKUM allapaToM, CIYKAaIlUM JIs OIUCAHUS
(U3NYECKUX CBOMCTB B paMKaX CUMMETPUHHO-TEH30PHOTO MOAX0/1A.

1.2. 3agauy AUCHUILIUHBI

1. 3HaHME OCHOBHBIX IEMEHTOB TOUEYHOM CUMMETPHUH U UX CBOKCTBA, 4 TAKKE YMEHUE HAXOIUTh
3JIEMEHTBI CHMMETPHUHU B DJIEMEHTAPHOM SYECUKE MATEPHUAIIOB 3JICKTPOHHON TEXHUKH.

2. YMeHue onpeaenaTh CHHIOHUIO KPHUCTaa, a TaK)Ke HAaXOJAUTh AJIEMEHThl CUMMETPUH IO
MEXAYHapOAHOMY CUMBOJIY €ro TOUYE€YHOM IPYIIIbl KPUCTALI.

3. 3HaHWe NMPUHIUIIOB U KPUTEPUEB OINPEIEIICHUS BO3MOXHOCTU HAONIOJEHHS B KpHUCTaJIax
3aIaHHOW CUMMETPUHU (DU3UIECKUX CBOMCTB Pa3IUYHON HANPABIECHHOCTH.

4. 3HaHue NPUHLUIIOB U KPUTEPHUEB OMpPEAEICHUS BO3MOXHOCTH HAOIIONEHUS B KpUCTaJJIax
3aIaHHOW CUMMETPUU (PU3UIECKUX CBOMCTB Pa3IUYHON HANPABIECHHOCTH.

5. 3HaHUE OCHOBHBIX (PU3MYECKUX CBOMCTB B KpPUCTAJIaX U MOAXOJOB K UX MaTEMaTUUYECKOMY
OIHCAHUIO.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

YacTtp 610Ka gucuumauf: O0g3aTenbHast 4acTh.

Monynb quctuminH: Moaynis HanpaBlIeHUs OATOTOBKH.

Wunexc aucumnauasl: b1.0.3.4.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUITMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3naer 3Hanue QpyHaaMeHTaIbHbIC 3aKOHBI
UCIIONIb30BATh (yHIaMEHTaJIbHBIC 3aKOHBl  |€CTECTBEHHBIX HAYK U MATEMAaTHKH
MIOJIOXKCHHUS, 3aKOHBI U |€CTECTBEHHBIX HaYK U
METO/BI €CTECTBEHHBIX |MaTeMaTHKH

HayK ¥ MaTEMaTHKH I | OI1K-1.2. YMeer YMeHune aHaau3upoBaTh MPoOIIeMBl,
peHICHUs 3a/1a4 aHAJM3UPOBATH MTPOOIIEMBI, MIPOLIECCHI U SIBJICHUSI B 00J1acTH (DU3HKH,
MHXCHEPHOH IIPOLIECCHI U SIBJIICHUSA B MCIIOJIH30BaTh Ha MPaKTUKE 0a30BbIC 3HAHUS U
ACATEIIBHOCTH obnactu HU3MKH, MeTOAbl (PU3NIECKUX UCCIICTOBAHMM, a TAKKE
MCIIOJIb30BATh Ha MPAKTUKE  |yMEEeT MPUMEHSTh METO/IbI PEeIICHUs
0a30Bble 3HAHUS U METObI MaTeMaTHYeCKUX 3ajiad B MpodhecCuoHanbHOM

(U3UYECKUX MCCIIeIOBAHUM, a |001acTh
TaK)Ke yMeeT IPUMEHSTh
METO/IbI PEIICHUS
MaTeMaTUYECKUX 3a/1a4 B
npodeccCuoHaIbHON 00J1aCcTH

OIIK-1.3. Braneer BiiageHne mpakTH4eCKMMU HaBBIKAMU
IIPAKTUYECKUMH HAaBBIKAMU | pELICHMsI HHKEHEPHBIX 3a]1a4
pEILIEHNs] MHXXEHEPHBIX 3a7a4

IMpodeccuonanbHbIe KOMIIETEHIIUH

ITKP-7. Cnocoben [TKP-7.1. 3HaeT npyUHIUIIBI 3HaHUE TPUHIMIIOB YYeTa BUIO0B U 00BEMOB
BBITMIOJHATH pa0dOTHI 10 |yuyeTa BUAOB U 00BEMOB MIPOU3BOJICTBEHHBIX PaboT.
TEXHOJOTHYECKON MIPOU3BOJCTBEHHBIX PadoOT.

IIOArOTOBKE ITIKP-7.2. Ymeer YMeHHE OCYyIIECTBIIATh PEIVIAMEHTHOE
IIPOU3BOJCTBA OCYILECTBIIATH PErilaMeHTHOE |00CIy)KUBaHUE 000PYAOBAHHUS.

MaTepHalloB U U3ICIUH  |oGcmyKHBAHNE
SJICKTPOHHOM TEXHUKH | 0GOpY10BAHMS.

[1KP-7.3. Bnageet HaBpikamMu | BiiajieHne HaBbIKaMU HACTPOUKHU

HaCTPOWKHU BBICOKOTEXHOJIOTMYHOTO 000pY/I0BaHUS B
BBICOKOTCXHOJIOTUYHOI'O COOTBETCTBUM C ITIpaBUJIaMU HaCTPOﬁKH n
000py1I0BaHUSA B IKCIUTyaTaIUH.

COOTBETCTBUH C ITpaBHUJIaMU
HﬁCTpOfIKPI H OKCILTyaTallu.

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
1 HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aU€THBIX eIMHUII, 144 akaJeMUYecKuX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
tadimue 4.1.

Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YUYSOHOU NeSITeIbHOCTH

Beero |Cemectpsl
4acoB 3 cemectp

Bunpl yueOHOIl nesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresaeM, BCero 60 60
JIeKunoHHbIE 3aHATHS 26 26
[IpakTHueckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATHS 16 16
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 84 84
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npernoaasarejieM, Bcero

[ToaroTroBka K 3a4eTy ¢ OLIEHKOH 44 44
IToaroroBka K TECTUPOBAHUIO 31 31
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[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 9 9
O0mast Tpyn0eMKoOCTh (B 4acax) 144 144
OO0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B

Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH
Jlek. [Tpaxk. | JIa0. Cam. Beero dopmupyemsbie
Ha3Banwus pasnenos (Tem) JUCHUILTAHBL | 3aH., pab., | yacos (6e3
3aH., 4 | pao. KOMIIETCHITNH
q q dK3aMeHa)
3 cemecTp
1 Beenenue B HayKy 0 Marepuanax 1 1 4 3 9 OIIK-1, I[IKP-7
AIIEKTPOHHON TEXHUKH.
2 OCHOBHBIE CBEJICHHS O MaTepuaiax 2 1 - 4 7 OIIK-1, I[IKP-7
AJEKTPOHHOU TEXHUKHU
3 CTpyKTypa KpuCTaia i €ro OucaHue 2 2 - 6 10 OIIK-1, I[TKP-7
: oOpartHas penieTka, MHAEKCH Muiepa
4 Teopusi CHMMETPUHU KPUCTAJJIOB: 4 2 4 11 21 OIIK-1, I[IKP-7
AJIEMEHTHI TOUEYHOU CUMMETPUHU, UX
CBOIICTBa U MaTPUUHOE MPEICTABICHUE
5 N3oOpaxkeHue CTpyKTYphl KPUCTAILIOB, | 2 2 - 8 12 OIIK-1, I[IKP-7
cTepeorpadudeckast IpOeKIus
6 Knaccudukarms KpucTauioB: 2 2 - 10 14 OIIK-1, I[TKP-7
KaTerOpHH U CHHTOHUH, TOYCYHBIC
TPYIIITBI CHMMETPHUH, UX CUMBOJIUKH
7 DneMeHThl MaTeMaTUYECKOTo annapara | 4 2 4 14 24 OIIK-1, IIKP-7
KPUCTALIO(PU3UKHU, TIPEIEIbHBIE TPYIIIIBI
CUMMETPUHU, TIPUHLIUTIBI
KpUCTALIO(PHU3UKU
8 Onucanne pU3NIECKUX CBOWCTB 2 2 - 10 14 OIIK-1, I[IKP-7
KPUCTAJUIOB TEH30PaMHU PA3JIMYHOTO
paHra
9 Tenzopsl NEPBOTO U BTOPOTO paHra, Ux 4 2 4 8 18 OIIK-1, I[TKP-7
CBOMCTBA U COCTABJIAIOLINE
10 TeH30phbI BBICIIMX PAHTOB. 3 2 - 10 15 OIIK-1, IIKP-7
BHyTpeHHas U BHEIIHSAS CHUMMETPHUS
TeH30poB. Teopema I 'epmana
Hroro 3a cemectp| 26 18 16 84 144
Urtoro| 26 18 16 84 144

5.2. Conep:xanue pa3enoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B Ta0ymIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCHUTUIMHBI (B T.Y. 11O JICKIIHSIM)

HasBanus paznenos (Tem)
JUCHUITIIMHBI

Copnepxanue pa3enoB (TeM)
JTUCIUTITUHBEI (B T.Y. IO JIEKIIHSIM)

TpynoemkocTs
(JleKLIMOHHbBIE
3aHATHA), U

dopmMupyemsbie
KOMIIETECHIINH

3 cemecTp
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1 BBenenue B HayKy 0O IIpuBoasTCs cBeneHus O 3a1a4ax, 1 OIIK-1, [IKP-7
MaTepuaax JEKTPOHHOH | pelllaeMbIX HayKOW 0 Marepuasax,
TEXHUKHU. HCIIOJIb3YEMBIX B COBPEMEHHOM
3JIEKTPOHHOW TEXHHUKE.

Hroro 1
2 OcHoBHBbIe cBefieHus 0 |IIpuBonsTcs cBeneHus 0 KilacCupUKauu 2 OIIK-1, I[IKP-7
MaTepuasax JEKTPOHHOHU [ MaTEpPHUAJIOB 110 CBOWCTBAM U CTPOCHMIO.
TEXHUKHU DOopMyIUPYIOTCS IPUHLIMIIBI IETCHUS

MaTCpraJIOB U AUAIIA30HBI 3HA4YCHHUH
OCHOBHBIX IMApaMCTPOB PA3JINYHBIX

MaTepuasoB
Hroro 2

3 Crpykrypa kpuctaiuia u | M3 paccMoTpeHus: KpUCTaNIMUYECKON 2 OIIK-1, ITKP-7

€ro omucaHue : o0paTHas |penieTKU BBOJIUTCS

perieTKa, HHACKCHI Kpuctayuiorpagudeckas cucremMa

Munnepa KOOPJIMHAT, CTTIOCOOBI HICHTH(PUKAIINH

y3J1a PEIIeTKH, HapaBJICHUs B HEH 1
KpucTauiorpadudecKkue mioCKOCTH.
OO0O0OCHOBBIBAETCA HEOOXOIUMOCTE U
BBOJIUTCS OOpaTHasl penieTka KpucTasia.
CuMBOJIBI M MHAEKCH Muiepa st
Y3JI0B, HAIPABJIECHUM MIOCKOCTEH.

Utoro 2

4 Teopus cuMMeTpUn PaccmarpuBaroTcst criocoObl M1300pakeHUs 4 OIIK-1, ITIKP-7
KPUCTAJIJIOB: 3JIEMEHTBl  |[IPOCTPAHCTBEHHOM CTPYKTYpPbI
TOYEYHON CUMMETPUH, UX |3JIEMEHTAPHOM STYEUKN Ha IIIOCKOCTH.
CBOIICTBa U MaTpUYHOE | AHAIU3UPYETCS] BO3SMOKHOCTD
IIpEJICTaBICHNUE 0TOOpaXaTh C MOMOILBIO
crepeorpaduIecKOi MPOCKIIHH.
IIpuBoasTCs npUMEpPHI
crepeorpaduIecKoi MPOSKIIMH U X

pacmmdpoBka.
Hroro 4
5 N300paxkenue PaccmarpuBarotces criocoObl H300paskeHHs 2 OIIK-1, I[IKP-7
CTPYKTYpbI KPUCTAJIOB, |IIPOCTPAHCTBEHHOM CTPYKTYPBI
cTepeorpaduueckas AJIEMEHTApHOM SYEUKH HA MJIOCKOCTH.
IIPOEKILIUS AHanu3upyercsi BO3MOKHOCTb

0TOOpakaTh ¢ MOMOILBIO
cTepeorpaduieckoil MpoeKLuy.
[TpuBoasATCS MpUMEPHI
cTepeorpauueckoil MpoeKuuu U ux
pacimndpoBka.

Utoro 2
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6 Knaccudukanus PaccmarpuBaercs kiaccupukanus 2 OIIK-1, ITIKP-7
KPUCTAIIJIOB: KATETOPUU U |KPUCTAIIIOB HA KATETOPHH, CUCTEMBI,

CHUHI'OHHH, TOUYCYHBIC CHUHI'OHHMH I10 HAJIMYHUIO U COUYCTAaHUIO
rpymnimbl CAMMETPHUH, UX 9JICMCHTOB CUMMCTPHHU. HpOBOI[I/ITCSI
CHUMBOJIMKHU BBIJCJIICHHUEC B TOUCYHLIC I'PYIIIBL

CUMMCTPHUHU KPUCTAIJIOB, OTHOCAIIUXCA K
OTACJIbHBIM KAaTCTOPUAM, CUHI'OHUSAM.

Hroro 2
7 DnemMeHTsI N3 paccMOTpeHuss CUMMETpUU 4 OIIK-1, I[IKP-7
MaTEMaTHYECKOI0 (bu3MUeCKUX CBOMCTB KPUCTAIIOB U
anmnapara BHEUIHUX BO3JECHCTBUI B YUCIIO
KpUCTaIIO(PU3HUKH, AJIEMEHTOB CUMMETPHUH BBOAATCS OCH
IIpEJIEIbHbBIE TPYIIIIBI CUMMETPHU OECKOHEUHOTO MOpsAKa.
CUMMeTpuH, NpuHIMIEl  |OOpa3oBaHue NpeieabHbIX TPYIIT
KpHUCTAIO(PU3UKH cumMmerpuu. [Tpuanun Heiimana u
npuHuun Kropu.
Hroro 4
8 Onucanne pusnueckux |[loHsATHE TEH30pA, €TO CTPYKTYPA, 2 OIIK-1, ITKP-7
CBOWCTB KPHCTAJJIOB CBOMCTBA U AeUCTBUA ¢ HUM. Onucanue
TEH30paMH Pa3INYHOTrO  |(PU3NYECKUX CBOMCTB KPUCTAIIIOB
paHra TEH30PaMH [IEPBOT'O U BTOPOTO PaHra.
[TossspHas u akcHanbHas IPUPOJA
TEH30pa.
Uroro 2
9 TeH3opHbI IEPBOTO U Onucanme GpU3NIECKIX CBOMCTB 4 OIIK-1, I[TIKP-7
BTOPOT'O paHra, ux KPUCTAJIJIOB TEH30paMH BTOPOI'O PaHra
CBOIICTBa U MOJIIPHOIO U aKUCUAJIBHOI'O THIIA.
COCTaBJISIOLIME MatemaTtnueckue onepanuu ¢ TEH30paMu

BTOPOrO paHra. Beinenenue
CUMMETPUYHOU U aHTUCUMMETPUYHON
yactel TeH3opa. @U3HYECKUI CMBICI B
Omnepanusax ¢ TEH30paMu . YKa3aTesbHas U
XapaKTEPUCTUYECKas TOBEPXHOCTH

TEH30pa.
Hroro
10 Tensopsl BbICIINX Onucanue pu3nyecKux CBOUCTB 3 OIIK-1, [IKP-7
paHroB. BHyTpeHHass 1 |KpUCTaJLIOB TEH30paMH BTOPOTO paHra
BHEUIHSS CUMMETPUS IIOJIIPHOTO U aKUCUAJIBHOT'O THIIA.
TeH30poB. Teopema MatemaTtnueckue onepanuu ¢ TEH30paMHu
I'epmana BTOpOTO paHra. Beigenenue

CHUMMETPUYHON U aHTUCUMMETPUYHOU
yacter TeH3zopa. PU3N4eCKuii CMBICI B
onepauusx ¢ TEH30paMu . YKa3zarelbHas U
XapaKkTepUCTUYECKAs IOBEPXHOCTH

TEH30pa.
Uroro 3
Nroro 3a cemectp 26
Htoro 26

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
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HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuma 5.3. — HaumeHoBaHue MpaKTUYECKUX 3aHATUH (CEMUHAPOB)
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HasBanus pasznenos (tem) | HaumeHoBanue npaktudeckux 3anatuii | TpynoeMkocTts, | Dopmupyembie
JUCLUIIINHBI (cemunHapoB) q KOMIIETEHIIUU
3 cemecTp
1 BBeneHue B HayKy O OOBeKTUBHBIE TPUUNHBI 1 OIIK-1, I[IKP-7
MaTepuasax MEKTPOHHON |BO3HUKHOBEHMSI U Pa3BUTHUS HAYKH O
TEXHUKHU. MaTepHanax EKTPOHHON TEXHUKH.
[lepciekTHBEI pa3BUTHSI HAYKH O
MaTtepuanax.
Hroro 1
2 OCHOBHEIE CBEIECHUS O PaccMoTpenre npuHITUIIOB JIETICHUS 1 OIIK-1, TTIKP-7
MaTepuasax IeKTPOHHON |MaTepHalioB 3JIEKTPOHHON TEXHUKU Ha
TEXHUKHU KpUCTAJITNYECKHeE,
MOJINKPUCTAIIINYECKHE U aMop(HBIe., a
TaK)Ke Ha TUAJIEKTPUKH,
MOJIyIPOBOIHUKH U METAJLJIBL.
Oco0eHHOCTH ANEKTPUIYECKUX U
ONTUYECKUX CBOMCTB 3TUX MaTepUAJIOB
HUrtoro 1
3 Crpykrtypa kpuctaia u | Perenue 3a1a4 Ha onpezesieHue 2 OIIK-1, ITIKP-7
€ro onucaHue : oopatHas |MHJEKcoB Muiepa 11 y3/0B,
peleTKa, HHAECKCHI KpHUCTauTorpaduyecKux HarpaBJIeHUH
Munnepa U KpHUCTAIIOrpadUUeCcKuX IIOCKOCTEH
B Kpuctayiax. CTpykrypa oOpaTHOI
PELIETKH.
Hroro 2
4 Teopus cuMMeTpun PaccMmoTpenue 351eMEHTOB TOYEYHOU 2 OIIK-1, I[IKP-7
KPHUCTAJIJIOB: 3JIEMEHTHI CUMMETPHUU U IPUHIIUIIOB UX
TOYCYHOM CUMMETPHHM, UX |(PYHKIIMOHUPOBAHMSA.: OCb CUMMETpPHUH,
CBOICTBA U MaTPUUHOE IJIOCKOCTh CUMMETPUH, LIEHTP
IIPEJICTaBICHUE CUMMETPUU U UHBEPCUOHHASL OCh
cummeTpuu. Pemenune 3agad Ha
COCTaBJIEHUE MaTpPHUL IpeoOpa30BaHUs
CUCTEMBI KOOPAMHAT B PE3YJIbTATE
NEHCTBUSA 2JIEMEHTA CHMMETPHH.
Hroro 2
5 N3obpaxenue cTpyKTypsl | Perienue 3aga4 Ha cocTaBiieHre 1 2 OIIK-1, ITKP-7
KPUCTAJIJIOB, pacmudpoBKy cTtepeorpadudeckoi
crepeorpaduieckas MPOEKIMH KpUCTAILIA.
MPOEKIIHS Hroro 2
6 Knaccudukanus Pemienue 3a71au Ha COCTaBJICHUE 2 OIIK-1, TTKP-7
KPUCTAJIJIOB: KATETOPUU U | MEKIYHApPOIHOTO CUMBOJIa TOYHOMN
CUHT'OHUH, TOUECUHbIE TPYIIIBI U €T0 paciu@poBKy.,
rpynnbl CAMMETPUH, UX OIpe/iesIEHUE BXOASIIUX B TPYIITY
CUMBOJIUKH 3JIEMEHTOB CUMMETPUU
Hroro 2
7




7 DnemMeHThl CocraBneHue npeaenbHbIX IPYII 2 OIIK-1, [IKP-7
MaTEeMaTHYECKOI0 CUMMETPUH AJIs PA3IMYHBIX BHEIIHUX
arrapara BO3/ercTBUM. Pemenne 3ana4 Ha
KPUCTALTO(PHU3HUKH, npuHiunel Helimana u Kropu.
IpeiebHbIE TPYIIIbI
CUMMETPUH, IPUHIUIIBI Hroro 2
KPHUCTATO(PHU3UKH
8 Onucanne pusznuecknx |Pemenue 3aqa4 Ha onpeiesieHne paHra 2 OIIK-1
CBOMCTB KPHUCTAJLUIOB TEH30pPa U €r0 MPUPOBI I OITMCAHUS
TEH30PAMH Pa3IMYHOTO (u3M4YEeCKUX CBOMCTB pa3InIHON
paHra CUMMETPHH.
HUrtoro 2
9 TeHn3zopsl IepBOro U Pemenue 3a1a4 Ha pacdeT PU3NIECKUX 2 OIIK-1, [IKP-7
BTOPOT'O paHra, ux CBOICTB I1EPBOr0 U BTOPOI'O PAHTra.
CBOIICTBa U cocTaBisAONIME |3a7a4da 0 HaX0XKAECHUIO
3KCTPEMAaJIbHbIX 3HAYCHUH
(U3NIECKOTO CBOMCTBA BTOPOTO PAHTa.
Hroro 2
10 TeH30psI BbICIIUX Pemenue 3agau Ha onpeneneHue 2 OIIK-1, ITKP-7
paHroB. BuyTpennas u BEJIMYUHBI (PU3NUECKUX CBOMCTB
BHEUIHSS CUMMETPUS TPETHETO U YETBEPTOr'O PAHIa C yUETOM
TeH30poB. Teopema UX BHYTPEHHEU U BHEILIHEW CUMMETPHH.
I'epmana Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue nabopaTopHbIX paboT puBeieHO B Tabnuie 5.4.
Tabmuua 5.4 — HaumeHnoBaHue 1a00paTopHBIX paboT
Ha3zBanus pazzaenos (Tem) HaumenoBanue nabopaTopHbIX Tpynoemkocts, | PopMupyemsle
JUCLIUTUINHBI pabot q KOMIIETEHIINH
3 cemecTp
1 Beaenue B HayKy O Onpenenenue 4 OIIK-1, ITKP-7
MaTepHasax MEeKTPOHHOU KpHUCTauIorpaduyeckux
TEXHUKHU. HAIPABJICHUH JJIS 3aJaHHOTO
3Ha4eHus1 GU3NIECKOro CBOICTBA
BTOPOT'O paHra
Htoro 4
4 Teopus cuMMeTpuu CocraBieHne MaTpULb 4 OIIK-1
KPUCTAJIJIOB: 3JIEMEHTHI npeoOpa3oBaHUs CHCTEMBI
TOYEYHON CUMMETPUH, UX KOOPJMHAT 3JIEMEHTOM TOYEYHOU
CBOICTBa U MaTPUUHOE CUMMETpUHU
IIpEJICTaBICHNE Utoro 4
7 DnemMeHTsI Onpenenenne cMUMMETpUN 4 OIIK-1, I[IKP-7
MaTEMaTHYECKOT0 almnapara |KpUcTajlia IPU BHEIHUX
KpUCTAIIO(PU3HUKH, BO3JIEHCTBUAX
IIpeIeIbHbIE TPYTIIIbI
CUMMETPHH, IPUHLIUIIBI Utoro 4
KpUCTAIIO(PU3UKH
8
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9 TeHn3opsl epBOro U

" COCTaBJIAOIINUC

Omnpenenenue sKCTpeMalbHbIX

BTOPOTO paHTa, UX CBOMCTBA |3HAYCHHUH (PHU3UIECKOTO CBOMCTBA H

KpHUCTauorpagpuyecKux
HaNpPaBJICHUH UX TOCTHKCHUS

OIIK-1, [IKP-7

Hroro 4
Hroro 3a cemectp 16
Uroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNIbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPECTABIICHBI B

tabmuie 5.6.

Tabnuma 5.6. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
HasBanus pasnenon Bt . Tpynoemkocts, | PopmMupyembie Dopmbl
(Tem) AMCUUITIIUHBI CAMOCTOATCIRHON q KOMIIETEHIINH KOHTPOJIS

paboThI
3 cemecTp
1 Beenenue B Hayky o |IloaroroBka k 3auery ¢ 1 OIIK-1, [IKP-7 | 3auér c oueHkoi
Marepuaiax OLICHKOU
BJIEKTPOHHON TEXHHUKHU. |[[oAroTOBKA K 1 OIIK-1, ITKP-7 | TectupoBanue
TECTUPOBAHUIO
ITonroroska k 1 OIIK-1, I[IKP-7 | JlaboparopHas
nabopaTopHoii pabote, pabota
HaIlMCaHUE OTYETa
Uroro 3
2 OcHoBHble cBeneHus o |IloaroroBka k 3a4eTy ¢ 2 OIIK-1, ITKP-7 |3a4éT c oneHKOM1
MaTepuagax OLICHKOU
3JIEKTPOHHOW TEXHUKH | [ToAroTOBKa K 2 OIIK-1, I[IKP-7 | TectupoBaHue
TECTUPOBAHUIO
Hroro 4
3 Crpykrypa kpuctaiuia |IloaroroBka k 3a4eTy ¢ 4 OIIK-1, ITKP-7 | 3auér ¢ oneHKou
U €r0 OIMHUCaHHeE : OLICHKOU
oOpaTHas peleTka, IloaroroBka k 2 OIIK-1, I[IKP-7 | TectupoBaHue
HNHOCKCHI MI/IJ'IJ'Iepa TECTUPOBAHUIO
Uroro 6
4 Teopusi CHAMMETPUU IToaroroBka K 3a4ery ¢ 5 OIIK-1 3a4€T C OIIEHKOM
KPUCTAIIJIOB: 3JIEMEHTHI | OLICHKOM
TOYEYHOM CUMMETPUH,  |[ToAroToBKA K 4 OIIK-1 TectupoBanue
UX CBOICTBA U TECTHPOBAHUIO
MaTpuvHOC IMoaroToBka K 2 OIIK-1 JTaGoparopHas
HPCACTABJICHNC n1abopaTopHoii paboTe, pabora
HaIMCaHUe OTYeTa
Hroro 11
9
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5 N3obpaxenue ITonroroBka k 3a4eTy 4 OIIK-1, I[IKP-7 | 3auér ¢ orieHKOM
CTPYKTYPBI KPUCTAJIOB, |OLIEHKOM
crepeorpaduueckas [ToaroroBka k 4 OIIK-1, ITKP-7 | TectupoBanue
IPOCKINS TECTUPOBAHUIO
Hroro 8
6 Knaccudukanus ITonroroBka k 3a4eTy 6 OIIK-1, I[IKP-7 | 3auér ¢ orieHKOM
KpPUCTAJUIOB: KATETOPUHU | OLIEHKOM
W CHHI'OHHHM, TOYCYHBIC | [[oaroTOBKA K 4 OIIK-1, ITKP-7 | TectupoBanue
rpymnibl CAMMETPHUH, UX TECTUPOBAHUIO
CHMBOJIMKH Utoro 10
7 DneMeHThI ITonroroBka k 3a4eTy ¢ 6 OIIK-1, I[IKP-7 | 3auér ¢ orieHKOM
MaTeMaTH4eCKOro OLICHKOM
airapara IToaroroBka k 4 OIIK-1, ITKP-7 | TectupoBanue
KPUCTAIIOpU3HKH, TECTUPOBAHUIO
HPCACITBHBIC TPYIIIRI IToaroToska K 4 OIIK-1, IIKP-7 | JlaGoparopHas
CHMMETPHH, IPUHIAIIBL | jaGopaTopHOl pabore, pabora
KpHCTAIIOPU3HKH HAIMCaHKE OTYETA
Hroro 14
8 Onucanne pusznueckux |[loaroToBka k 3a4eTy ¢ 6 OIIK-1 3a4éT C OIEHKOH
CBOWMCTB KpPHUCTAJJIOB OILIEHKOH
TCH30paMH Pa3MiHOr0 | [loaroToBKa K 4 OIIK-1 TectupoBanue
paHnra TECTUPOBAHUIO
Htoro 10
9 Tenzopsl NepBOTO U IToaroroBka K 3a4ery ¢ 4 OIIK-1, ITKP-7 | 3auér ¢ oneHKon
BTOPOT'O paHra, ux OIIEHKO
CBONCTBA U IloaroroBka k 2 OIIK-1, I[IKP-7 | TectupoBaHue
COCTaBJIAKOIINEC TECTUPOBAHUIO
IToaroroBka K 2 OIIK-1, I[IKP-7 | JlaboparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUE OTYETa
Hroro 8
10 Tensopsl BbICIINX IToaroroska k 3auery ¢ 6 OIIK-1, [IKP-7 | 3auér ¢ oueHkoi
paHros. BHyTpeHHass U | OLEHKOM
BHCIIHAA CHMMCTPHUA IToaroroBka x 4 OIIK-1, I[IKP-7 | TectupoBanue
TCH30POB. TeopeMa TECTUPOBAHUIO
T'epmana Hroro 10
Hroro 3a cemectp 84
Htoro 84

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHNHU AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHNH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Buasl yueOHOM AesTenbHOCTH
dopmMmupyemble
Jlek. [Tpak. JIab. Cawm. DopMBI KOHTPOJIS
KOMITETCHIINH
3aH. 3aH. pao. pao.
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OIIK-1 + + + + 3auér ¢ onenkou, JlaboparopHas
paborta, TectupoBanue
ITKP-7 + + + + 3auér ¢ oreHko, JlaboparopHas
pabora, TectupoBanue

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t POpPM KOHTPOJIS IPECTABICHBI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIE OLlEHKH

. . MaxkcuManbHBIH Oalt
MakcumanbHbIi MakcumanbHbIN
3a MePHOJ MEKIY Bcero 3a
®DopMBI KOHTPOJIS 6amn Ha 1-yi1o KT ¢ OaJlt 3a Mepuo.
2KT u Ha KoHEL CEeMEeCTp
Hayajia ceMecTpa mexnay 1KT u 2KT
cemecTpa
3 cemecTp
3a4éT ¢ OLECHKOMI 10 10 10 30
JlaGopaTtopHnas pabota 10 10 10 30
TectupoBanue 12 12 16 40
Hroro makcumym 3a 32 32 36 100
epuo.I
Hapacratomum utorom 32 64 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecyer 6aIOB B OLICHKH 33 TEKYIIHH KOHTPOJIb

basel Ha 1aTy TEKyIero KOHTPOJs Onenka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbpHOI cymMMbl OaiioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbl 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6annos F (meynosnerBopureabHO)

7. Y4yeOHO-MeTOoAMYECKOEe U HH(POPMALMOHHOE 00ecneuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Marepuanbl 31eKTpOHHOU TeXxHUKH: YdyeObHoe mocobue / B. H. JlaBpimoB - 2017. 123 c.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/6889.
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7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Cupotun FO.M. OcHoBbl Kpuctamnodpusuka: YuedHoe nocodbue ans By3os/ FO.U. Cupotun,
MLIL. llackonkckas. - M.: Hayka. 1979. -640 c. (Hanuuue B 6ubauoreke TYCVYP - 1 3k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKUE MOCOOUSI

1. CocTtaBneHue MaTpHIlbl NMpeoOpa3zoBaHHUS CHUCTEMBl KOOPAMHAT JJEMEHTOM TOYECYHOM
CUMMETpUH: Y4eOHO-MeTouuecKoe mocooue k JaboparopHoit padore / B. H. Haswimos - 2017. 15 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/6897.

2. OmpeneneHue CUMMETPUU KPUCTAJIa TIPU BHEIIHUX BO3JICUCTBHAX: YUEOHO-METOIMYECKOE
nocobue k maboparopHoi padore / B. H. [JaBbigos - 2017. 11 c. [DnexktponHsIit pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/6890.

3. Omnpenenenue Kpucramuiorpadpuyeckux HarpaBiIeHUN ISl 3aJaHHOTO 3HAUYE€HUS] (PU3HUECKOTO
CBOMCTBa BTOPOTo paHra: YdyeoHo-Meroaudeckoe nmocooue / B. H. laBbinos - 2017. 16 ¢. [DneKTpOHHBIN
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/6891.

4. OnpeneneHue dKCTpEeMaTbHBIX 3HAYEHUH (DU3MYECKOT0 CBOMCTBA W KPUCTAILIOTPaQUIECKUX
HalpaBJICHUW MX JHOCTWXKEHHsA: YueOHO-MeTonumueckoe nmocodue / B. H. JaBwimoB - 2017. 16 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/6892.

5. Marepuansl 3J€KTPOHHOW TEXHHUKH: YUeOHOE METOIMUECKOE TTOCOOHE I CaMOCTOsITEILHON
pa6orel / B. H. HaBeigo - 2019. 62 c. [DaexTpoHHBIH pecypc]: — Pexum nmocrtyna:
https://edu.tusur.ru/publications/9066.

6. Matepuainbl 2JICKTPOHHONW TEXHHUKHU.: YUYEOHO-METOAMYECKOE MOCOOUE NIJII CaMOCTOSITeIIbHOM
paboTtsl u pemenus 3anad. / B. H. JlaBeinos - 2018. 54 c. [DnexTponHbId pecypc]: — Pexum mocrymna:
https://edu.tusur.ru/publications/10474.

7. Matepuanbl U 3JE€MEHTHI AJIEKTPOHHOW TEXHUKU: METOIUYECKHUE YKa3aHUs K BBIMOJIHECHUIO
kypcoBo#t pabotel / B. H. JlaBeimoB - 2012. 56 c. [DnexkTpoHHBIN pecypc]: — Pexum goctyma:
https://edu.tusur.ru/publications/1838.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHHUSM X 3[0POBBS U BOCHPUATHS HHOOPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHON (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCO0US, 00eCTICUNBAIOIIINE
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TEMaTUYECKHE WIUTIOCTPALMH T10 JICKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.
8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecrieueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnas naboparopusi: yueOHast ayAUTOpUS AJIA IPOBEACHUS 3aHATHI MPaKTHUUYECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs IMPOBEJCHUS 3aHATHI 1a00paTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs HNPOBEACHHUS TPYHIOBBIX U
WHIUBUIyaNbHBIX KOHCyNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- JlaGopaTopHsble cTeH bl (6 1IT.);

- U3mepurenbHble TpUOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckambst OCK-4;

- [Tomemnienue ans XpaHeHus: yaeOHOro 000pyI0BaHus;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl MIPOBEACHUS 3aHATHN NMPAaKTUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEAEHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX pabOT), MOMELIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuuauna ynuna, n. 74, 110
ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- JJaGoparopusie cTeH b1 (6 IT.);

- U3mepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuaanO-Texnl/meCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHue AUCHUINIMHEBL JIMIIaMU C OIrpaHUYC€HHBIMU BO3MOXXHOCTAMHU 3JO0POBbA U MHBAJIWIAMU
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OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapylIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMPH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMYU 110 OPraHU3aAMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHu cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATEPHAIIBI

Hassanus pasnenos (rem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIIUH

| Beenenne B HayKy o OIIK-1, [IKP-7  |3auét c onenkoit  |Ilepedyenp BompocoB /st

Marepuanax eKTPOHHON 3a4eTa ¢ OLIEHKON

TCXHUKH. JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora
TectupoBanue [IpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUI

2 OCHOBHEIE CBEICHUS O OIIK-1, ITKP-7 |3auér c oneHKOH Ilepeuenb BOITPOCOB AJIst

MaTepraiax JIEKTPOHHOU 3a4eTa ¢ OL[EHKOM

TEXHUKH TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI

3 Crpykrypa kpuctamuia u ero  |OIIK-1, [IKP-7  |3auér c ouenkoit  |[lepeuens Bonmpocos st

OTMCaHMe : 00paTHasl peleTKa, 3aueTa c OLEHKOM

uHIeKcel Muiiepa TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN

4 Teopus cuMMeTpuu OIIK-1, [IKP-7  |3auét c ouenkoit  |Ilepeuenp BonpocoB s

KPHUCTAJIJIOB: 3JIEMEHTHI 3ayeTa C OLEHKOMN

TOYCYHOU CUMMETPUH, UX JlaGopaTopHas Tewmbl 1ab0opaTOpHBIX PabOT

CBOWCTBA U MAaTPUYHOE pabora

HPEACTaBICHHUC TectupoBanue [IpuMepHBIi IEpEUEHb
TECTOBBIX 3aJaHUI

5 NzobpaxeHune CTpyKTyphbl OIIK-1, I[IKP-7  |3auér c ouenkoit  |IlepeueHb BOmpocoB st

KPUCTAJLIOB, 3a4era ¢ OLCHKON

cTepeorpaduieckas IpoeKIHs TectupoBanue [TpumepHsIil nEpeyeHb
TECTOBBIX 3aJaHUI
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6 Knaccugukamus kpuctayuion: |OIIK-1, ITIKP-7  |3auér c ouenkoit  |[lepedeHp BompocoB st

KAaTerOpuy U CUHIOHUM, 3a4eTa ¢ OLCHKON

TOYCYHBIC TPYIIIBI CHMMETPUH, TectupoBanue [IpuMepHBIii TIEpedeHb

UX CUMBOJIMKH TECTOBBIX 3aJlaHNN

7 Onementsl MaTematuueckoro |OIIK-1, ITIKP-7  |3auér c ouenkoir  |IlepeueHs Bonmpocos 1yis

amnmapara KpucTamio(pu3ukH, 3ayeTa C OLEHKOMN

[IPEACIBHBIC I'PYIIIIBI JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT

CUMMETPUH, IPUHIUIIBI pabota

KpUCTAILIODU3UKH TectupoBanue [IpuMepHBIi IEpEeUEHb
TECTOBBIX 3alaHNN

8 Onucanme Hpu3nyecKux OIIK-1, [IKP-7  |3auét c onenkoit  |Ilepedyenp BonpocoB s

CBOICTB KpPHUCTAJUIOB TEH30paMU 3ayeTa C OLEHKOMN

Pas3JIMIHOro panra TectupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aIaHUN

9 Tenzopsl nepsoro u Broporo |OIIK-1, IIKP-7  |3auér c ouenkoii  |IlepeueHs BompocoB Jist

paHra, uX CBOWMCTBA U 3a4yeTa ¢ OICHKOU
COCTaBJIAOLIME Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIil TEpeYeHb

TECTOBLIX 3aJaHUN

10 Tensopsl Beiciux panros.  |OIIK-1, [IKP-7  |3auér c onenkoit  |Ilepedyens BonpocoB s

BuyTpeHHas U BHELIHASA 3a4era ¢ OLCHKON
CUMMeTpus TeH30poB. Teopema TectupoBanue [IpumepHBIil nepeyeHb
I'epmana TECTOBBIX 3aJIJaHUH

[xana oneHku CHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBKa TpeOOBaHUM K CTeeHH c(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE yCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO cojiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJieprKaIie coJiepxaIiue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHue poOeITb
MPUMECHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’b€KTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. YUto B KpUCTa/IaX ONMUCHIBAIOT C IIOMOILBIO MTPEAEIBHBIX TPYIII CUMMETPUN?
a) CUMMETpHUIO peajbHbIX KPUCTALUIMYECKUX TEJ, MOJBEPTHYTHIX NECTPYKTUPYIOLIEMY
BHEIIIHEMY BO3/JEHCTBHIO;
6) CummeTpuro (U3NIECKUX CBOMCTB pEalbHBIX KPUCTAUIOB U CUMMETPHIO BHEIIHUX
BO3JICUCTBUM HA KPHUCTAJLIBL,
B) CHMMeTpHIO MPOCTPAHCTBEHHBIX TPYIII PEaIbHBIX KPUCTALIOB;
r) CHMMETPHIO TPOCTPAHCTBEHHBIX TPYII PEAbHBIX KPUCTAIIIOB U UX (PU3HUECKUE CBOICTBA.
2. U3 xakoro konuyecTBa OykB W mudp GopMuUpyeTCss CUMBOJ TOYEYHOH TPYMIBI B
MEX1yHapOAHON CUMBOJIUKE?
a) VX KoiM4yecTBO paBHO KOJIMUYECTBY OCEHl CUMMETPHUU B IaHHOM IpyIIe;
0) VX KOTM4ecTBO PaBHO MOPSAIKY INIABHOW OCH CUMMETPHH, COICPIKaIIeNCsl B TaHHOH TPYIIIIE;
B) OTO OJIH OYKBEHHBI CUMBOJI C BEPXHHUM U (WUJIH) HIPKHUM HHICKCAMU;
r) X xonnuecTBO HE MOXKET MPEBBIIATH TPEX U COCTOUT U3 CUMBOJIOB OCEH U IJIOCKOCTEH

CUMMETPHH.

3. Kak ¢ moMompi0 NMPUHIOUINOB KPUCTAUIOPU3UKUA ONPENEIHTh CUMMETPHIO KpHCTAaJIa,
[IOJIBEPTHYTOT'0 BHEILIHEMY BO3JIEHCTBUIO C U3BECTHON CHMMETpHUEN?
a) 31ech MPUHIUIBI KPUCTAIIIO(PU3UKHA HE HCIONB3YIOTCSA, T.K. CHMMETPHS KpHcTaiuia Oyner
COBIIaJIaTh C CHMMETPHUEN BHEIIHErO BO3/ICUCTBUS;
6) Heo6xonumo Bocmonbp3oBaThes mpuHIKUNOM Helimana u npuamunom Kropu npu n3BecTHOM
CUMMETPUHU BHEIIHETO BO3ICHCTBNUS;
B) HeoOxoammo Bocmonb3oBaThest mpuHIHIoOM OH3arepa, HCKIIOYMB U3 CUMMETPUH BHEIIHETO
BO3JICUCTBUS BCE OCU CUMMETPHH.
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r) Heo6xonumo Bocnonb3oBaThest npuHuunoM Kropu u npunnunom OH3arepa, UCKIIOUHUB U3
CUMMETPUHU BHEUIHETO BO3/IEUCTBUS BCE TUIOCKOCTH CUMMETPHH.

4. Yro onpenensier npunimn Kropu B kpuctamiodusuke?

a) OH ompezensieT CUMMETPUIO U AHTUCUMMETPUIO TEH30POB BBHICIIUX PAHTOB IpPH 3aJaHHOMI
CUMMETPUHU BO3ICICTBHS Ha KPUCTAILT;

06) OH ompenensieT COCTaB TOYEYHOM TPyNIbl CHMMETPHUU COBOKYIMHOCTHU SIBJICHHH,
HaKJIQJIbIBAIOIINUXCS APYT Ha JApyra W OOJIaNAloIMMUX KaXIblii CBOCH TOYEUYHON CHUMMETPHECH;
B) OH ompejensieT CUMMETPUIO TEH30POB BTOPOTO paHra Mpu 3aJaHHOW CUMMETPUU
BO3/ICHCTBUS Ha KPUCTAJJI U BBI3BIBAEMOIO UM CIIEACTBHS;

r) OH mpeacka3biBaeT yCJIOBHE MOSBJIEHHUS OCU CUMMETPUM OECKOHEYHOro MOopslKa Impu
HaOJI0/IEHUU CBOWMCTBA PAHTOM BBIIIE PaHTa OCH.

5. Uto onpenenser npuHiun OH3arepa Kpuctamuiohpusuke?

a) OH ompezensieT CUMMETPHUIO U aHTUCUMMETPUIO TEH30POB BBICIIUX PAHTOB IpPH 3aJaHHOMI
CUMMETPHUHU BO3JCHCTBUS Ha KPUCTAILT;

0) OH ompenensieT CHMMETPHIO TEH30pa BTOPOTO paHTa MPH MOJISPHON MPUPOJIC BO3ACHCTBUS U
CIIEJCTBUS OT 3TOT0 BO3/ICUCTBUSI CHMMETPHEH, UMEIOIIUX MEPBBIN PaHT;

B) OH omnpeensieT CHMMETPUIO TEH30pa NMEPBOTO paHTa IMPH aKCHAIBHOW MPUPOJIE BO3ACHCTBHS
Y CIEJCTBUS OT 3TOTO BO3JACHCTBHS CUMMETPHUEHN, UMEIOIIMX TIEPBBIM UIIM BTOPOM PaHTH;

r) OH onpenenseT aHTUCUMMETPHUIO TEH30pa MEPBOT0 paHra Mpu MOJISIPHO-aKCHATbHON IPUpoJIe
BO3JEHCTBHUS U CIEICTBHUS OT 3TOTO BO3JEHUCTBHUS CUMMETPHUEH, HMEIOMINX PAaHT HE HHXKE
BTOPOTO.

6. Kakyro ToyeuHyo rpynmny CUMMETPHUH KpHUCTaiia HaJlo OpaTh, €CJIH, MOJIb3YSICh MPUHIIUIOM
Heilimana, HaxonuTe rpynny CUMMETPUU KpHCTaiia, 00J1alaoniero 3aiaHHbIM (GU3HYECKUM
CBOMCTBOM ?

a) HeoOxonumo 6path TOUEUHYIO TPYMIy CHUMMETPUHU KpUCTAIa B HEBO3MYILIICHHOM BHEITHEM
BO3JICHCTBUEM COCTOSHUH;

0) Heobxoaumo OpaTh TOYEUYHYIO TPYIITy CHMMETPUU KPHUCTAJIa B BOSMYIIIEHHOM BHEITHEM
BO3JEHCTBUU COCTOSTHUM M ompeensseMoit npuHuunom Kropu;

B) HeoOxoguMo OpaTh TOUEUHYIO TPYINIY CUMMETPHUHM KPHUCTAJJIa, 3aJaBA€MYI0 BHEIIHUM
BO3/ICIICTBUEM, MTPUKJIAIbIBAEMBIM BJI0JIb TJIABHOIN OCH CUMMETPUU KPHUCTAJLIA;

r) Heob6xoaummo OpaTh TOUYEYHYIO TPYNINy CHMMETPHH BHEIIHETO BO3JEHCTBHA,
MPUKIABIBAEMOI0 MEPIEHIUKYJISIPHO TJIABHON OCHM CHMMETPHH KpHUCTalja.

7. Kakue BeTMYMHBI U CBOMCTBA OMUCKHIBAIOTCS B KPUCTALTIOPU3UKE aKCHATBHBIMUA BEKTOPAMH?

a) iMu onuchiBaloTCs BEKTOPHbIE BEIMUMUHBI, 3HAK KOTOPBIX HE MMEET 3HAUYCHUS B JTaHHOU
3ajaye;

0) My onuchIBalOTCS BEKTOPHBIE BEIMYMHBI, HAlpAaBJI€HWE KOTOPHIX B JAaHHOW 3ajauye He
MMeEeT 3HAUCHUS;

B) MU onuchIBalOTCs BEKTOPHBIE BEJIWYMHBI, KOTOPHIE OMHUCHIBAIOT BpalleHue (yrioBas
CKOPOCTb, NepEMEIICHHE IO OKPY>KHOCTHU U T.11.);

r) Imu onuceiBaloTCsl BEKTOPHBIE BEIMYHMHBI, KOTOPbIE YKa3bIBAIOT HANPABICHHOE NEHCTBUE
(cwita, CKOPOCTh | T.10.).

8. Kakol TeH30p BTOPOIro paHra Ha3bIBACTCS aHTUCUMMETPUYHBIM?

a) aHTUCUMMETPUYHBIM HA3bIBAE€TCS TEH30P C OJMHAKOBBIMHU 3JIEMEHTAMHU MO JHArOHAIH U
TaKUMH e 3JIEMEHTaMH, HO C TPOTUBOMOJIOKHBIM 3HAKOM, Ha IPYTUX MECTax;

0) aHTUCUMMETPUYHBIM Ha3bIBAETCA TEH30p C OJIMHAKOBBIMU 3JIEMEHTAMU U YepeayIOUUMCS
3HAKOM «t» WJIH «-», Ha BCEX MECTaX KpOME JUaroHaJbHbIX;

B) aHTUCUMMETPUYHBIM Ha3bIBAETCS TEH30pP, Y KOTOPOTO 3JIEMEHTHI PABHBI AJIEMEHTaM, HO C
MIPOTUBOMNOJIOKHBIM 3HAKOM, a 3JIEMEHTHI Ha TJIaBHOW JUaroHalyd paBHbBI HYJIIO;

I') aHTUCUMMETPHUYHBIM Ha3bIBa€TCS TEH30D, KOTOPHIN HE IOMyCcKaeT HaJl co00i OpToroHajabHbIe
npeoOpa3oBaHuUs.

9. Kak HalTH SKCcTpeMajbHbIE 3HAUCHUS (PU3UUECKOTO CBOMCTBA, OMHUCBHIBAEMOTO TEH30POM
BTOpOTro panra?

a) I OTBICKaHUSA HKCTPEMaJIbHBIX 3HAYEHUM (PU3UUECKOr0o CBOMCTBA HEOOXOIUMO HAWTH
MaKCHMaJlbHOE€ 3HAau€HHE CpeJd KOMIIOHEHT TE€H30pa M MO €Tr0 MHJAEKCAM ONpEeJeNUTh
KpucTaJiorpadguueckoe HarnpaBJIeHHE;

0) I OTBICKAHUS AKCTPEMaJIbHBIX 3HAYCHUN (PU3MUECKOTO CBOMCTBA HEOOXOIMMO HAWUTH
MaKCHUMaJIbHO€ M MUHUMAaJIbHOE 3HA4YEHHUs Cpelu COOCTBEHHBIX 3HAYECHUI TeH30pa, a
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HanpaBiieHue OyJeT 3a/1aBaThCsl COOCTBEHHBIMU BEKTOPAMHU ISl 3TUX COOCTBEHHBIX 3HAYEHUM;
B) JUIsl OTHICKAHUSI SKCTPEMAJIbHBIX 3HAYEHUM (hU3MUEecKOoro cBONHCTBA HEOOXOIUMO HAWTH
MaKCHMaJIbHOE 3HaYEHUE CPE/Id TAaHTCHIIMAIbHBIX COCTABJISIONUINX 33JaHHOIO TEH30pa U IO €ro
MHJEKCaM OIpeeInTh KpUcTauiorpapuueckoe HanpaBieHUE;
r) 17 OTBICKaHUSA IKCTPEMAaJIbHBIX 3HAYEHUM (PU3MUEeCKOro cBONWCTBAa HEOOXOAMMO HAaWTH
MaKCHMaJIbHOE€ 3Hau€HHE CpeJd KOMIIOHEHT TE€H30pa M MO €Tr0 MHJAEKCAM OINpEeeNIUTh
KpucTaJorpadguueckoe HarnpaBJIeHHE.

10. Yto Takoe xapakTepHCTHYECKasi IOBEPXHOCTh TEH30pa BTOPOro paHra?
a) 9TO MOBEPXHOCTb, IOCTPOCHHAS U3 HOPMAJILHBIX COCTABJISIONINX ATOTO TEH30Pa;
0) 9TO MOBEPXHOCTH, MOCTPOCHHAS B CUCTEME KOOPJMHAT, MOCTPOCHHONW Ha COOCTBEHHBIX
BEKTOpaxX paccMaTpUBaeMoOro TEH30pa;
B) 3TO MIOBEPXHOCTh, MPEACTABIIAIONIAs COOO0M MOBEPXHOCTH PABHOTO CBOMCTBA;
r') 3TO MOBEPXHOCTb, MOCTPOEHHAS MO TOYKAM, BBIYMCISAEMbIM W3 KOMIOHEHT TE€H30pa C
YepeOBaHUEM Y HHX 3

9.1.2. IlepedyeHb BONPOCOB /ISl 3a4€Ta C OLEHKOM

1. TlepeuncauTe OCHOBHBIE 2JIEMEHTHI TOUEUHOW CUMMETPUH, PACCKAXKUTE, KaK OHU JECHCTBYIOT,
NIEPEYUCIIUTE U MOSCHUTE MSITh CBONCTB 3JIEMEHTOB TOUEYHOU CUMMETPHUH.

2. Jlns dero mpuMeHsETCs cTepeorpaduueckas MPOEKIUs KpucTamia, Kak OHAa CTPOUTCS.
[TponeMoHCTpUpYHTE MOCTpOCHUE cTepeorpaduyecKod MPOeKIUKU Ha MpHUMeEpe KpucTaiia
cummeTpuu 32, mm2, 4/mmm.

3. Kak cocTaBigeTcss MEXAyHapOAHbIH CUMBOJ TOYEYHOW IPYNIBl CUMMETpUU? YKaxKUTE
pa3iauuus B JIEMEHTAaX CUMMETPUM KpucTaios 23 u 32.

4. Ilepeuncnute npeaeabHble TPYINbl CUMMETPUH, YKaXKHUTE, AJIS YETO OHMU HCIOJIb3YHOTCS.
Pacckaxute 00 OCHOBHBIX NMPUHIMNAX KpUCTAIIOoPU3UKU: npuHuune Heiimana, nmpuHiune
Kiopu n npunuune Onzarepa. IIpogeMoHCTpupyiiTe UX AeHCTBHE HAa NPUMEPE TOUEUHOU
rpyIIbl CAMMETPUN KpUCTAJJIa 110/l BHEIIHUM BO3AECHCTBUEM.

5. JlaiiTe ompezaeneHue TEH30pa BTOPOTO paHra, YKaXXUTe 3aKOH MpeoOpa3oBaHMs €ro KOMIOHEHT
IpHU CMEeHe CUCTeMbl koopauHaTt. [IpuBeaure npumep puU3NUECKOro CBOWCTBA, OMUCHIBAEMOTO
TEH30pOM BTOPOTr'O paHra.

6. Pacckaxure 0 CBOWCTBaX COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUI TEH30POB BTOPOTO
paHra, npoueaype ux BbluucieHus. UTo Takoe HoOpMalibHasl COCTaBIISIONIas TEH30pa BTOPOTO
paHra u Kak oHa BbIYMCIIAETCS?

7. Kaxk cTpouTcs ykasaTelbHas U XapaKTEpUCTUYECKask IOBEpXHOCTH TeH3opa? llepeuncinre Buasl
XapaKTEPUCTUUYECKON MOBEPXHOCTH TEH30pa BTOPOrO PaHra C M3BECTHBIMU COOCTBEHHBIMHU
3HAaYEHUSAMU?

8. PacckaxuTe O MmpaBuUiiax BBEICHMS TEH30POB BBICIIUX PAHIOB, 3aKOHE IMpeoOpa3oBaHMS UX
KOMIIOHEHT IIPU CMEHE CUCTEMBl KOOPAMHAT, BBEJEHUU H30MEPOB TEH30pPOB, a TAKXKE O
nuddepeHanbHEIX ONepanusax ¢ TeH3opamu Beiciux panros: Grad, Div, Rot, Def u ero
AHTUCUMMETPUYHOM H30MEPE.

9. TlosicHuTe CMBICT BHYTPEHHEW CHUMMETPHUH, BBOJAUMEIE i €¢ 0003HaueHus: cCuMBOIIBI SIHa. Uto
TaKO€ BHEILIHSS CUMMETpPHS TEH30pa M KaK OHa CBA3aHa C TOYEYHOW IpyNIod CUMMETPUU
KpucTaya?

10. Yro takoe onTtuyeckas MHAUKATpUca U JJIs 4YEro oHa UcnoJib3yercsa? B ueM 3akirouaercsd
3¢ eKT IBYITyuenpeIoMICHUS B aHU30TPOITHOM KpUCTasuie?

9.1.3. TembI J1a00paTOPHBIX PadoT

1. Onpenenenue Kpucramiorpapuyeckux HarpaBiIeHUN Uil 3aJaHHOTO 3HAUYE€HUS (PU3HUECKOTO
CBOICTBa BTOPOI'O paHra

2. CocTaBiaeHne MaTpHUIBI MPEOoOPa30BaHUSA CUCTEMBl KOOPJAMHAT JJIEMEHTOM TOUYCYHOU
CUMMETpPUHU

3. OnpeneneHre CAMMETPHUM KPUCTAILIA ITPU BHEIITHUX BO3JICUCTBUSIX

4. OnpeneneHue dKCTpEeMaTbHBIX 3HAYEHUH (DU3MYECKOT0 CBOMCTBA W KPUCTAILIOTPaQUIECKUX
HaIpaBJIEHUHN UX JOCTHKEHUS

9.2. MeToan4yeckne peKOMeH AU
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.
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