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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne

PazpaboTuuk:

npodeccop kad. D11 B. H. JlaBb110B

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

JlouieHT Kadeapsl MEKTPOHHBIX MPH-

6opos (II1) A. U. AkceHOB
[Tpodeccop xadeapsl AMEKTPOHHBIX
pubopos (BI1) JI. H. Opnuxos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
puoOpeTEeHNE 3HAHUK O CTPYKTYpPE, COCTaBE, CBOMCTBAX M MapamMeTpax MaTepualioB, UCTIOIb3Ye-
MBIX B DJIEKTPOHHOM TE€XHUKH JJIS U3TOTOBJICHUS 3JIEMEHTOB, IPHUOOPOB U YCTPOUCTB sl (DYHKIIMOHAIH -
HOTO MPe0Opa30BaHUS AIEKTPUUECKUX, MATHUTHBIX U AJICKTPOMAarHUTHBIX CUTHAJIOB;
npuoOpeTeHNEe HABBIKOB PEIICHUs TUIIOBBIX 3a/la4 MaTepUajOBEICHUS W HABBIKOB MPOBEICHUS
AKCIEPUMEHTAJIBHBIX UCCIIEIOBAHUI CBOMCTB MaTEPUAJIOB AIEKTPOHHON TEXHUKH.

1.2. 3amaum AMCHMIIIMHBI

—  HW3y4YCHHE CTYJICHTaMH 3HAHUH 0 GU3NYCCKUX MPOIeccax U ABJICHHUSIX, IPOUCXOAIIINX B MaTe-
pHayiax JJIEKTPOHHON TEXHUKU IMPH HAPYIICHWH TEPMOJWHAMHUYECKOTO PABHOBECHS 3a CYET JEHCTBUS
AIIEKTPUYECKUX, MATHUTHBIX TIOJICH, TEMIIEPATyPhI U APYTUX BO3ACHCTBHIA,

—  TIONyYeHUE 3HAHWH [0 KPUTEPHUSIM M HABBIKOB IO BBIOOPY MarepHalia dJIEKTPOHHON TEXHUKHU
JUTSI 32/TAaHHBIX YCIIOBHH SKCIDTyaTaIlMK JIEMEHTa, TIPUOopa WM YCTPOUCTBA DIIEKTPOHHOHN TEXHHKHU;

— pa3BHUTHEC YMCHHS aHAJIM3UPOBaTh W CHUCTEMATU3MPOBaTh HAYYHO-TEXHUYECKYIO HH(OpMa-
U0,

— W3YYCHHE U OCBOCHHUE CTYJICHTAMH COBPEMEHHBIX METOJIOB OMUCAHMS M aHAJIHM3a OCHOBHBIX
(bu3NYECKUX CBOICTB MaTepUAIOB, BKJIIOYAsh MOHOKPHUCTAJUIMYECKHUE AUANICKTPUKUA M TOTYNPOBOAHUKH,
MTUPO - U TTEE303JICKTPUKH;

— OCBOCHHE CTYJCHTaMU MOAXOAOB K PEIICHUIO TUIOBBIX 3aJ]au MO pacyeTy napamMeTpoB Mare-
pHAJIOB AJIEKTPOHHOU TEXHUKHU.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII

Hucuumuinaa «Marepuansl snekTpoHHoil Texuukn» (b1.B.O/1.14) otHocuTcs k 610Ky 1 (Bapuma-
THUBHAS YacTh).

[TpeamecTByOMKUMU JUCIUIUIMHAME, (OPMUPYIOIIMMHU HauyallbHbIe 3HAHUS, ABJsIOTCA: KBaHTo-
Bas MexaHuka, Maremarnka.

[Tocnenyromumu AUCHUIUTMHAMU SBISIOTCS: 3allMTa BBITYCKHOW KBAIM(UKAIIMOHHONW paloTHhI,
BKJIIOYasl MOATOTOBKY K MPOIEAYpe 3alUThl U MpoLeaypy 3aumThl, [Ipeanumiomuas npaktuka, Teepo-
TeNbHasl d1eKTpoHUKa, Pr3nka, Pu3nKa KOHIEHCUPOBAHHOTO COCTOSHUS.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIIUI:

— OIIK-2 cnocoOHOCTBIO BBISBISATH €CTECTBEHHOHAYUYHYIO CYITHOCTH MPOOJIeM, BO3HUKAIOIINX
B XOJIe MpOo(ecCHOHATbHON AEATENBHOCTH, NPUBJIEKATh AN MX PELIEHHsS COOTBETCTBYIOLIMHM (pU3HKO-
MaTeMaTU4ECKUH arapar;

— TIK-8 cnocoOHOCTBIO BBHITIOJNHATH PAaOOTHl MO TEXHOJOTHYECKON IMOATOTOBKE IMPOU3BOJCTBA
MaTEPUAJIOB U U3JEIUHN JJIEKTPOHHOU TEXHUKY,

B pesynbrate nzyueHust JUCHUIUIMHBL 00y4JaroIUICs TOKEH:

— 3HATh OCHOBHBIC TUIIBl MAaTEPHAJIOB IEKTPOHHON TEXHUKH, (PU3NUECKHUE SBICHUS U MPOLEC-
Chbl, IIPOTEKAIOIINE B HUX; OCHOBHBIE ICKTPUYECKUE, MATHUTHBIE U MEXaHUYECKHE CBOMCTBA Marepua-
JIOB; Ha3HAYCHUE, a TAK)KE COBPEMEHHBIE TEHICHIIMY Pa3BUTUS MAaTEPUAJIOB MIEKTPOHHON TEXHUKU

— yMeThb paboTaTth ¢ MHPOPMAITMOHHO-CIPABOYHBIMH U TOMCKOBBIMH CHUCTEMaMH Ui TOMCKA
MH(pOpPMaLUK 110 MaTepuaiaM >JIEKTPOHHOM TEXHUKU M MX CBOMCTBAaM; IIPOM3BOJIUTH pacyeThbl Mapamer-
POB MaTepUaAJIOB JIEKTPOHHON TEXHUKHU C YYETOM UX CBOWMCTB; YMETh Ha MPAKTUKE pPEIIATh CTaHIApTHBIE
3a/laud 110 ONPEACICHUIO JIEKTPUYECKUX, MATHUTHBIX, YIPYTUX U IPYTUX CBOMCTB MaTepHallOB JJICK-
TPOHHOU TEXHUKH

—  BJAJIeTh CIIOCOOHOCTBIO K O0OOIIEHUI0, aHAIU3Y M BOCHPUATHIO MH(DOPMAIMK, IOCTAaHOBKE
LIeJIM ¥ BBIOOPY IyTel ee JOCTHXKEHUS MpH PEeIeHUH 3a1ad NMPH pacCMOTPEHUH CBOWCTB M MapaMeTpoB
MaTEpPHUAJIOB JJIEKTPOHHOW TEXHUKH; HABBIKAMHU M3MEPEHUS U DKCIIEPUMEHTAIBHOIO KOHTPOJIS Mapamer-
POB MaTepHajoB; OCHOBHBIMU NPHEMaMHU 00paOOTKH U MPEACTABICHUS SKCIIEPUMEHTAIbHBIX JaHHbBIX

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI

OO01mast TPyI0€EMKOCTb AUCHUIUINHBI COCTaBsAeT 4.0 3aUeTHBIX €IUHMIIBI M ITPEACTaBICHA B Ta0OIH -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl

3 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 66 66
Jlexknuu 30 30
[IpakTuyeckue 3aHATUS 20 20
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 78 78
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 14 14
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 30 30
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 34 34
Bcero (0e3 ax3amena) 144 144
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHuIb 4.0 4.0

5. Conepxanue JTUCUMILIIHHBI

5.1. Pa3znesnsl JUCHUIIMHGLI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHSATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

—_ (D]
- o & =
: R ° S O = 5
- - 2z
HazpaHus pa3aenoB IUCLHUIUIMHBL < ® o, o o 2 S5
= = O s 5 0 S =
= = & &3 B
= © S =
3 cemecTp
1 OcHOBHBIE THUIIBI MATEPUATIOB DJICK- 2 0 0 6 8 OIIK-2, TTK-8
TPOHHOU TEXHHUKH, UX QyHIaMEHTAILHBIC
CBOICTBA U TapaMeTPhl
2 CTpyKTypa U XapakTepUCTUYECKUE T1a- 3 2 0 4 9 OIIK-2, IIK-8
paMeTpbl KPUCTAJUIMUECKUX U aMOPPHBIX
BEIIIECTB
3 DHepreTnyecKkoe ONMCAHUE NIEKTPUYIE- 3 3 0 8 14 |OIIK-2, IIK-8
CKHX M ONTHYECKHX CBOMCTB MaTeprasoB
3IIEKTPOHHOM TEXHUKHU
4 Onucanue CBOMCTB MaTe€pHaiOB dJICK- 4 3 4 8 19 | OIIK-2, TIK-8
TPOHHOW TEXHUKU Ha OCHOBE TEOPUHU
CUMMETpUU
5 ®dyHaMeHTadbHbIE IPUHIUIIBI IPEI- 4 2 4 12 22 OIIK-2, IIK-8
CKazaHus (PU3MYECKUX CBOICTB MaTepua-
JIOB BJIEKTPOHHOU TEXHUKH
6 MaTteMaTuyecKuii anmapar OnucaHus 3 2 0 10 15 | OIIK-2, ITK-8
(u3MYEeCKUX CBONCTB MaTepPHAJIOB HJIEK-
TPOHHOW TEXHUKH
7 Onucanue GU3NIECKUX CBOMCTB MaTe- 4 2 0 9 15 | OIIK-2, TIK-8
pHUAJIOB 3JEKTPOHHOU TEXHUKHU C TIOMO-
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1160 TEH30POB MEPBOrO PaHTaA.
8 Onucanue PU3NIECKUX CBONCTB MarTe- 4 2 8 13 27 | OIIK-2, TIK-8
pHUaJoB 3JIEKTPOHHON TEXHUKH C IIOMO-
LIbI0 TEH30POB BTOPOI'0 paHIa
9 Onucanue GU3NYECKUX CBOWCTB MaTe- 3 4 0 8 15 | OIIK-2, TIK-8
pHUAJIOB AIIEKTPOHHOMN TEXHUKH C TIOMO-
LIbI0 TEH30POB BBICIINX PAHIOB.
Hroro 3a cemectp 30 20 16 78 144
Hroro 30 20 16 78 144
5.2. Conep:xanue pa3aesioB AMCUUIIMHBI (110 JEKIHSIM)
Coneprkanue pa3ienoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmumie 5.2.
Tabmuma 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 =
s 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JICKIUSM) z - § E
o) S E
=3 g =
a e g
- S ™
3 cemecTp
1 OCHOBHBIE TUIIBI Krnaccugukanus marepuaioB 3I€KTPOHHON TEXHUKU 2 OIIK-2,
MaTepHUaJIOB AIEKTPOHHOH | 0 (PyHAaMEHTATBLHBIM CBOMCTBAM: KPUTEPHH JICTIe- ITK-8
TEXHUKHU, UX Hus. OCHOBHBIE CBOMCTBA MaT€pPUANIOB Pa3INYHbBIX TH-
(hyHIaMeHTaNbHbIE MOB: METAJIJIbl, CBEPXIPOBOAHUKH, IOTYIPOBOJIHHKH,
CBOMCTBA U apaMeTpbl | IUAJIEKTPUKHU, TUPOIEKTPUKH, TbE30TIEKTPUKH, Mar-
HUTHBIE MaTepUaIbl, )KUJKHE KPUCTAILIBI.
Hroro 2
2 CtpykTypa u XapakTepuCcTUKa IPOBOIALIUX U PE3UCTUBHBIX MarTe- OIIK-2,
XapaKTepUCTUYECKUE pHAJIOB BO B3aMMOCBSI3H C UX IPUMEHEHUEM B JJIEK- [IK-8
rnapameTphl TPOHHOM TEXHUKE. XapaKTepUCTUKa U OCHOBHBIE (U-
KPUCTANTNYECKUX U 3UKO-XUMUYECKHUE, JIEKTPUUECKHUE U ONITHUYECKUE
aMOp(HBIX BEIIECTB CBOMCTBA IEMEHTAPHBIX NOJIYIIPOBOIHUKOB, IIOJTY-
IIPOBO/IHUKOBBIX COCAMHEHUN U TBEPIBIX paCTBOPOB
Ha ux ocHoBe. OCHOBHBIE (PU3UUECKUE MPOLIECCHI B
JTUBJIEKTpUKaX (TOoIsipU3anus, mpoooid, AUdIeKTpruye-
CKHE MOTEPH) U CIIOCOOBI MX ONMUCaHUSA. AKTUBHbIE U
MACCUBHBIE JUAJIEKTPUUECKHE MaTepuaibl U dJIeMeH-
Thl HA UX OCHOBE. MarHuTHbIE MaTepUAJIbI U DJIEMEH-
TBI OOII[Er0 Ha3HAYEHUS.
Hroro 3
3 DHepreTuyeckoe 30HHAasE MOJIEJIb TBEPAOTEIbHBIX MATEPUAJIOB: MPUH- 3 OIIK-2,
OTIMCaHME AIIEKTPUYECKHUX | TUTIBI TTOCTPOSHHS MOJIENN, MoieNb bioxa, GpyHKIms IK-8
Y ONITUYECKUX CBOMCTB | 3aIlOJIHEHUS 3JIEKTPOHHBIX COCTOSSHUNA Depmu, MOHS-
MaTEepHUAIIOB WIEKTPOHHOM | THE NPOBOAALLEH AbIpkU. [IoHATHE KBa3UMMITYJIbCA
TEXHUKU 3JIEKTPOHA B TBEPJOM TEJI€, 3aKOH COXPAaHEHHUSI KBa3H-
UMITyJbca, 30Ha bpuiitosHa, paanyc 3JeKTpoHa 1o e
Bpoiinto. 30HHas MO/ieNb TBEPAOTO TeJa NMPpHU JIeH-
CTBUH 3JIEKTPUUYECKOTO MOJIS: TOK IPOBOAUMOCTH 1O
30HE MPOBOJUMOCTH U BAICHTHOM 30He, 1] Py3noH-
HBIX TOK B TBEPAOTENIbHBIX MaTepHaliax 3JIEKTPOHHON
TEXHHUKHU.
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Htoro

4 OnucaHue CBOICTB [IpocThle KOHEYHBIE JIEMEHTHI CHMMETPUU KpUCTATI- OIIK-2,
MaTepuasoB IEKTPOHHOM | J10B. CBOMCTBA 371EMEHTOB cuMMeTpun. Kpucramio- [1K-8
TE€XHHUKHU Ha OCHOBE rpaduuecKre KaTeropuu, CUCTEMbI U CHHTOHUH. To-
TEOPUU CUMMETPUHU YEUHBIE IPYIIBI CAMMETPUU KPUCTAIIOB. CUMBOIMKA

TOYEUHBIX TpyIIl. BeiBog 1 onucanue 32 KiaccoB

CUMMETpUHU KpucTaJIoB. [IpeneapHble IpymIbl CHM-

MeTpuu. [IpuHIIMT OCTpoeHus cTepeorpapuaecKon

IIPOEKIUN CUMMETPUH KPUCTAJLIA, 0003HAYEHUs dJ1e-

MEHTOB cUMMeTpuH. CUMMETpUS IPOCTPAHCTBEHHOMN

CTPYKTYpPBbI KpucTajuioB. [IepekpecTHbIe I1eMEHTBI

cumMertpuu. Pemerku bpass.

Hroro
5 ®dyHnameHTanbHbIE [TonsiTHE TOYEUHOM IrPyNIBl CAMMETPUN (HU3UYECKOTO OIlK-2,
IIPUHLIMIIBI IPEACKa3aHUs | CBOWCTBA U TOUEYHOM IPYIIIBI BHEIIHETO BO3JEH- IIK-8
(hu3NYECKUX CBOWCTB cTBUS. XapaKTepPUCTUKA MIPEJIEIbHBIX IPYII CUMMET-
MaTepuanoB MEKTpoHHOH | pun Kropu. @yHnaMeHTanbHble IPUHLUIIBI KPUCTA-
TEXHUKU nodusuku - npuHmn Helimana u npunnun Kropu.

[IpumMeHeHne NPUHIMIIOB KPUCTAIIO(DU3UKY JIs

olpesieNIeHUs] CAMMETPUU KPUCTAJUIOB O] BO3/IEH-

CTBHUEM, a TAK)KE€ CUMMETPUU KOMIIO3ULIMOHHOT'O BO3-

nevictus. [Ipunnun OH3arepa 1Jis MOJSIPHBIX SIBJIC-

HUH B KPUCTAJUIMYECKUX BellecTBax. Merononorus

IIpeJICKa3aHUsl CBOMCTB KPUCTAJIIOB HA OCHOBE TEH30-

POB pa3IMYHbIX PAHTOB UX CUMMETPUIHBIX CBOWCTB.

Hroro
6 Matemaruueckuit [ToHsATHE NOJIAPHOTO ¥ aKCUATILHOTO BEKTOPOB B OIU- OIIK-2,
armapar OlMCaHus caHuU (PU3UYECKUX CBOMCTB KPUCTAIITMICCKHUX BE- [1K-8
(U3NYECKUX CBOMCTB miecTs. MareMaTU4eCKui amnmapar 110 OIMCaHuIo B3a-
MaTE€pPHAJIOB IEKTPOHHOM | IMOIEHCTBUS NOJISPHBIX U aKCUAJIBHBIX SIBJICHUH B
TEXHUKH KPHUCTAJUIMYECKHX BellecTBax. Pasnoxenue pusnye-

CKOT'O CBOMCTBA Ha MOJISIPHYIO M AKCHAJIBHYIO COCTaB-

TSIOIIYI0, UX pusmueckuit cMen u yciaosus Halmo-

JCHMYSL.

Hroro
7 Onucanue ¢pusnueckux |Pu3NUECKHe CBOUCTBA KPUCTAJUIMYECKUX BEILECTB, OIIK-2,
CBOMCTB MaTepHaJIOB OIIMCBHIBAEMBIE MOJIIPHBIMU U AKCUAJIBHBIMU TEH30pa- [IK-8
IEKTPOHHOM TEXHUKU C | MM IIEpBOro paHra. [lepeueHb BO3MOKHBIX COYETaHUN
IIOMOIIBIO TEH30POB BO3JICMCTBUI U UX CIIEACTBUMN, TOPOKAAEMbIX (HU3H-
IIEPBOTO PaHra. YECKUMU CBOMCTBaMHU IIEpBOro panra. Bo3moxxHbie

MIPUMEHEHHUS B AIEKTPOHHON TEXHUKE PUINIECKUX

CBOMCTB KPUCTAJNINYECKUX BEILIECTB, OMMUCHIBAEMBIX

TEH30paMH [IEPBOTO PaHra.

Hroro
8 Omucanue pusznueckux | Dusnyeckre CBOMCTBA KPUCTAUIMYECKUX BEIIIECTB, OIIK-2,
CBOMCTB MaTepHUaJIOB OIIMCHIBAEMBIE MOJIPHBIMU U AKCUAJIBHBIMU T€H30pa- IK-8

AIIEKTPOHHON TEXHUKHU C
MIOMOIIBIO TEH30POB
BTOPOTO paHra

MU BTOPOro paxra. [IepedeHp BO3MOXKHBIX COYETaHUN
BO3/ICHCTBHM U MX CIIEACTBUI, TOPOKIAEMBIX (HH3H-

YECKUMU CBOMCTBAMHM BTOPOTO PaHra. Yka3aTelbHas U
XapaKTEepPUCTUUYECKAs IOBEPXHOCTU CBOMCTBA BTOPOTO
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panra. OTbICKaHHUS SKCTPEMaJIbHBIX 3HAUCHUN PU3u-
YECKOr0 CBOMCTBA BTOPOTO paHTa U KpUCTaIIorpadu-
YecKre HampaBJIeHUsI UX TOCTHKeHUs. Bo3MokHbIe
MIPUMEHEHHUS B IEKTPOHHON TEXHUKE PU3NIECKUX
CBOMCTB KPUCTANIMYECKUX BEIIECTB, OMMMCHIBAEMBIX
TE€H30paM{ BTOPOTO PAHra.

AJIEKTPOHHOW TEXHUKH C
IIOMOILIBIO TEH30POB
BBICIIIMX PAHTOB.

Hroro 4
9 Omcanue puzndeckux | CriocoObl 0OHAPYKEHUS B KPUCTAIUTMYECKUX BeIlle- 3 OIIK-2,
CBOMCTB MaTepHuasioB CTBaX (hM3MUECKHUX CBOMCTB BHICHIUX paHTOB. TeH30- [IK-8

PBI TPETHETO U YETBEPTOrO PAHrOB. PU3HYECKUE
CBOMCTBA KPUCTAIUIMYECKUX BEIIECTB, ONUCHIBAEMBIE
MOJISIPHBIMU Y aKCHAJIbHBIMHA T€H30PaMHU BBICIIIMX
paHroB. IlepeyeHb BO3MOXKHBIX COUETAaHUN BO3ACH-
CTBUH U UX CIIEACTBH, MOPOKIAEMBIX (PUINUECKUMU
CBOKCTBaMH BBICIIMX PAHIOB. YKa3aTelbHas U Xapak-
TEPUCTHYECKAS] TOBEPXHOCTH CBOMCTBA BBICIIUX PaH-
roB. Onpesenenne BeMMYUHBI (PU3MUECKOTO CBOMCTBA
B 33JJaHHOM HaNpaBJieHUU. Bo3MOKHbIE PUMEHEHUS
B QJIGKTPOHHOM TEXHUKE PU3NIECKUX CBOUCTB KPH-
CTAJJTMYECKUX BEILIECTB, OMTUCHIBAEMBIX TEH30pAMU
BBICILIMX PAHIOB.

Hroro 3

Hroro 3a cemectp

30

5.3. Paznenbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TPeabIy IUMH)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKTUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (MTPEABIAYIIMMA) H
obecnieunBaeMbIMHU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3aciioB JIaHHOM AUCHUIUIUMHBL, TJIST KOTOPBIX HeO6X0,[[I/IMO HU3YUYCHUC

HauMeHOBaHMe TUCIMILIMH o0ecrneynBaroLMX 1 00eCeunBacMbIX AUCHUILUINH

1 2 3 4 5 6 7 8 9

[IpeamecTByromMUEe TUCITUATIIUHBI

1 KBauToBas MmexaHuka

+

2 Marematuka

- + - + - -

[Tocaenyromuye TUCITUTITUHBI

1 3amura BbITYCKHON KBaJIU-
(buKarmoHHOW pabOThI, BKITIO-

'O COCTOSAHHUA

+ + + + + + + + +
yasi OJIFOTOBKY K MpOLEaype

3aIUThI U MPOLIEAYPY 3alUThI

2 IlpenauruioMHast MpakTUKA + + + + + + + + +
3 TeepnoTenbHas AIEKTPOHU- . N 4 n n

Ka

4 dusuka + + +

5 ®uszuka KOHAECHCUPOBAHHO- N

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMHUPYEMBIX IPH U3YYECHUHU ANUCUMIIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN

CornacosaHa Ha noprane Ne 41757 7




npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -

TUH
§ Bunnl zansatuit
= = -
=) o
% y S g g DopMbI KOHTPOJIS
S = = O
M =
OIIK-2 + + + + Ox3ameH, OtueT no Jabopa-
TOpHOM pabote, Onpoc Ha
3ansaTHsx, Tect, Pedepar
[TK-8 + + + Ok3amen, Otyer o nadopa-
TopHOU pabote, Onpoc Ha
3aHATHAX, Tect

6. UnTepakTBHBbIE MeTOABI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHbIX padboT

4 ¥ =
= 2 E
3 = =
Z > 5
HasBanus paznenos HaumenoBanue mabopaTtopHbIX padoT zF &5
- =
> (= =
a g
= o
3 cemecTp

4 Onucanue CBOMCTB CocTtaBneHue MaTpHIbl IPeO0OpPa30BAHUS CHCTEMBI 4 OIIK-2,

MaTepHaJIOB AIEKTPOHHOM | KOOPAMHAT MIEMEHTOM TOYEUYHON CUMMETPUHU [IK-8

TEXHUKHU Ha OCHOBE Hrtoro 4

TEOPUU CUMMETPUU

5 OyHpamMeHTalbHbIE Omnpenenenne CUMMETPUN KPUCTAJLIA IPU BHEIIHUX 4 OIIK-2,

MIPUHLUIIBI IPEICKAa3aHUs | BO3AECHCTBUAX [K-8

(u3MYEeCKUX CBOMCTB _ | Hroro 4

MaTepHUaoB AEKTPOHHON

TEXHUKH

8 Omucanue ¢pusznueckux |OnpenencHue KpucTauiorpapuaecKux HanpaBICHUN 4 OIIK-2,

CBOMCTB MaTepHUaJIOB JUIS 33JaHHOTO 3HAYCHHS (PU3UYECKOTO CBOMCTBA BTO- IK-8

JIEKTPOHHOM TEXHUKU C | pOTO paHra

TIOMOLIBIO TCH30pOB Omnpenenenne 3KCTpeMatbHbIX 3HAUCHUN (PU3NIECKO- 4

BIOpOrO para T'O CBOMCTBA U KpUCTAJUIOrpaduIECKUX HaIlpaBICHUH

UX TOCTHKEHUSI.
Hroro
Hroro 3a cemectp 16

8. [IpakTHyeckue 3aHATHH (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 s 5
2 > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
< ¥
> sz
a S 2
~ S}
3 cemecTp
2 CtpykTypa u bixkHUM 1 JanbHUN NOPSAIOK B KPUCTAUIMYECKON 2 OIIK-2
XapaKTepUCTUUYECKUE penieTke. 3aau Ha COCTaBJIEHHUE UHEKCOB Muuiepa
rapameTpsl JUIS y3J10B, KpUCTAIIOTpapuuecKUX HapaBlIeHU 1
KPUCTAJTUYECKUX U KpHUcTayuiorpadguueckux miockocreil. OnpeneneHue
aMOp(HBIX BEIIECTB napamMeTpoB 0OpaTHON PEIIETKH.
Hroro 2
3 DHeprernyeckoe 3aJlaun Ha OIpeIEIeHHUE MOJI0KEHNsI ypOBH Pepmu B 3 OIIK-2
OIMCaHME AIEKTPUIECKHUX | TOTYNPOBOJHUKE. Pacuer BennumH apeiigoBoro u
U ONITUYECKUX CBOMCTB | Mu((HYy3NOHHOTO TOKOB B KPUCTAILITUYECKOM BEIlle-
MaTepHUajoB MEKTPOHHOM | CTBE. ONpEe/IEHUE BPEMEHHU IIPOJIeTa HOCUTENS 3apsi-
TEXHUKU Ja 00pasiia KpUCTALTHYECKOTO BEIIECTRA.
Hroro 3
4 OnucaHue CBOICTB PaccMmoTrpenue AeicTBUS 2IEMEHTOB TOYEYHON CUM- 3 OIIK-2
MAaTE€pUAJIOB JIEKTPOHHOW | METPUU U UX CBOMCTBA. 3a/1a4l HA COCTABJIICHUE MaT-
TEXHUKU HA OCHOBE PHIIBI CHMMETPUYECKOro mpeoOpa3oBaHus U MOCIEeN0-
TEOPUH CUMMETPHUH BaTeJIbHOCTH CUMMETPUYECKHUX MTPpeoOpa3oBaHuil B
KPUCTAJZINYECKOM BEILECTBE PA3IMYHON TOYEUHOMN
cumMeTpun. Jloka3aTebCTBO CBOWCTB 3JIEMEHTOB
CUMMETPHUHU HA OCHOBE BBIUUCIICHUS MAaTPUI] CUMMET-
pUYECKHX TTpeoOpa30BaHUM.
Hroro
5 ®dyHaMeHTalbHbIE 3anaun Ha npuMeHeHue npuHuuna Heiimana nis 2 OIIK-2
MIPUHITUIIBI TIPEJICKAa3aHuUsl | OTIPEICTICHUSI TOYCUHON CUMMETPUHU KPUCTATUTHUECKO-
(bU3MYECKUX CBOWCTB O BellecTBa /Ui HaOMoAeHNs (PU3HMUeCKOro CBOMCTBa
MaTepHUasoB MEKTPOHHOH | 3aJaHHON CUMMETpHUU. 3aJa4ul Ha OoNpeesieHUe To-
TEXHUKU YEYHOU CUMMETPHUH KOMOMHUPOBAHHOTO BHEIITHETO
BO3nieHcTBYSL. [ [pUHITUTIBI BBIYUCIICHUS PE3YyIbTUPYIO-
el CHMMETPUH KpUCTajuia MoJ BHEIIHUM BO3/Ci-
CTBUEM.
Hroro
6 MaremMaTuyeckuii 3amaun Ha OTNpeesIeHUEe paHTa v MPUPOsI pr3nde- OIIK-2
anmnapar OnucaHus CKOT'0 CBOMCTBA MPU 33JIaHHBIX BO3JICUCTBUSIX U PErH-
(bu3MYECKUX CBOWCTB cTpupyemoro cieacTsus. [I[pumenenne MeTonnku
MaTepHUaoB AIEKTPOHHOH | pacdeTa i OpeesieHUs] YCIOBHI HaOIIOICHHS 3a-
TEXHUKH JaHHOTO (PU3UYECKOTO CBOMCTBA MaTepUAIOB AJIEK-
TPOHHOU TEXHUKHU.
Hroro 2
7 Oncanue puU3NUeCKUx |3anaqyu Ha ONpeIeTIiCHNuEe YCIOBUM HaOMIOICHUS U BE- 2 OIIK-2

CBOMCTB MaTepHaioB
3JIEKTPOHHOW TEXHUKH C
MOMOILBIO TEH30POB
IIEPBOT'O PaHra.

JTUYHUHBI (PU3NYECKOTO CBOMCTBA IEPBOTO PaHTa B KPHU-
CTaJUIax pa3jINYHON TOUYCYHON CUMMETPHUU: TTOJISIpU3a-
IIMSl TUPORJIEKTPUKOB MIPH HArPEeBE U HATPEB MIPU U3-

MEHEHUH 3JIEKTPUUYECKOro MOoJIsl B MUPOKpUCTAILIE. 3a-
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Jla4y Ha THPOMArHUTHBIN 3P eKT.

Hroro 2
8 Onucanue Gpusnueckux |3aauu HA BBIYMCICHUE BEIMYUHBI (PU3UYECKOTO OIIK-2
CBOMCTB MaTeprajoB CBOIMCTBA B 33JJTaHHOM HaNpaBJICHUH U ONpeesIeHue
AJIEKTPOHHOM TEXHUKU C | KpUCTAJUIOrpadMuecKux HalpaBiIeHUH, 10 KOTOPHIM
MTOMOIIbIO TEH30POB (u3nyeckoe CBOMCTBO JOCTUTaeT 33JaHHOTO 3Haue-
BTOPOTO paHra HUs. 3aJ]aui Ha HaXOKJEHUE dKCTPEMAJIbHBIX 3HaYe-
HUN QU3NYECKUX CBOWCTB U KpUCTAIUIOrpahUIECKUX
HaIpaBJIEHUHN UX JOCTUKEHUS. METOAMKA PA3IOKECHHUS
(bu3nyecKoro cBOMCTBa BTOPOTo paHra Ha MoJISIpHYIO
U aKCHAJIBHYIO COCTABIISIOIIKE.
Hroro
9 Onucanue ¢usnueckux |3agaul Ha BBIYMCICHUE BEIMYHHBI (PU3MYECKOTO 4 OIIK-2
CBOWCTB MaTepuaJIoB CBOMCTBA TPETHET0 U YETBEPTOIO PAHIOB B 33JaHHOM
JJIEKTPOHHOM TEXHUKU C | KpUCTAJUIOrpad)uecKoM HalpaBiIeHUH. 3a/1aud Ha
HIOMOIIBIO TEH30POB BBIUMCIIEHUE BEJTMUUHBI MbE30IOJSPU3ALUN KPUCTAII-
BBICILIUX PAHIOB. J1a IpU Pa3JINYHBIX HATIPABJICHUS €r0 CKaTHsI - pacTs-
KEHUs. YIpyrue cBOHCTBAa KpUCTaJUla B 3a1aHHOM
HaIpaBJICHUU.
Hroro 4
Hroro 3a cemectp 20

9. CamocrosiTesqibHasi pabdora

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPEICTaBICHbI B

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTENBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
3 > 5
) O =
Bunel camocTosTeIbHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
Y <
= S
3 cemecTp
1 OcHOBHBIE THITBI [ToaroroBka k mpakTuue- 2 OIIK-2, |Omnpoc Ha 3aHsATHSX, TecT,
MAaTE€pUAJIOB JIEKTPOHHOW | CKMM 3aHSTUSAM, CEMUHA- ITK-8 DK3aMeH
TEXHUKHU, UX pam
MEHTaJIbHbI
(bnyla CHTAIILHBIC [IpopaboTka TeKIHOHHOTO 4
BOMCTBA U apameTpbl
CBOMC pametp Marepuaia
Hroro
2 CtpykTypa u [ToaroroBka k mpakTuue- 4 |OIIK-2, |Omnpoc Ha 3aHATHsX, Tect,
XapaKTEpUCTUUYECKUE CKMM 3aHATUSAM, CEMMHA- IIK-8 OK3amMeH
rapameTpsl pam
KPUCTAJTUYECKUX U Hroro 4
aMOpP(HBIX BEIIECTB
3 DHeprernyeckoe IToaroroBka K mpaxkTuye- 4 |OIIK-2, |Ompoc Ha 3aHATHSX, Pede-
OIACAHUE DJNEKTPUUECKUX | CKAM 3aHATHUSIM, CEMUHA- TIK-8 part, TecTt, Dx3ameH
Y ONTHYECKUX CBOMCTB pam
MaTepHualioB DJICKTPOHHOM
ATCpHUAIOB SJICKTPOHHO [IpopaboTka TeKIHOHHOTO 4
TEXHUKU
c Marepuaia
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Htoro

4 OnucaHue CBOICTB IToaroroBka K npaxkTuye- 4 |OIIK-2, |Omnpoc Ha 3aHsATHAX, OT-
MaTepuasgoB AIEKTPOHHOM | CKUM 3aHSTHUSIM, CEMUHA- [1K-8 4eT 1o JabopaTopHOi pa-
TEXHUKH HAa OCHOBE pam 6ote, Tect, Dx3amen
TeopHI CHMMETPHI OdopmieHre 0TYETOB 0 4
nabopaTopHBIM paboTam
Hroro
5 dyHamMeHTalbHbIC [ToaroroBka kK mpakTuue- 4 |OIIK-2, |Omnpoc Ha 3aHaTusx, Ot-
MPUHITUIIBI PEACKA3aHUS | CKUM 3aHSATUSAM, CEMHUHA- ITK-8 4eT 1o JabopaTopHOi pa-
(hU3UYIECKUX CBONCTB pam oore, Pedepar, Tect, Dx3a-
MaTepUaIoB IEKTPOHHOU MEH
aTCPHATIOB SICKTPOHHO [IpopaboTka JIEKIIMOHHOTO 4 ¢
TeXHIKH MaTepuana
OdopmiteHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 12
6 MaremaTuueckuii [ToaroroBka k mpakTuue- OIIK-2, |Omnpoc Ha 3aHsaTHSX, TecT,
anmnapar OnucaHus CKHM 3aHSATUSAM, CEMHHA- [IK-8 DK3aMeH
(U3NYECKUX CBOMCTB pam
MATCPHAIIOB SNICKTPOHHOM [TpopaboTka JIEKITMOHHOTO 6
TEXHUKH
© Marepuana
Hroro 10
7 Onucanue ¢puznueckux |I[loaroroBka k mpakTuye- OIIK-2, |Omnpoc Ha 3aHsATHAX, TecT,
CBOMCTB MaTepHUaioB CKHMM 3aHSTUAM, CEMHUHA- [IK-8 DK3aMeH
JIIEKTPOHHOM TEXHHUKHU C | paMm
TIOMOIIBIO TEH B
OMOLILIO TCH30PO [TpopaboTka JIEKIIMOHHOTO 5
MEPBOTO paHra.
CpBOTO paHra MaTepuana
Hroro
8 Onmcanue gusnueckux |I[loaroroBka K mpakTuue- 4 |OIIK-2, |Omnpoc Ha 3aHsATHAX, OT-
CBOICTB MaTepuasgoB CKHUM 3aHSATHSIM, CEMHHA- ITK-8 4eT 1o JabopaTopHOi pa-
JJIEKTPOHHOM TEXHUKHU C | pam 6ote, Tect, Dx3ameH
TTOMOIIIBIO TCH B
OMOIIBIO TCH30PO [TpopaboTka JIEKIIMOHHOTO 3
BTOpPOT'O paHra Marepuana
OdopmieHne 0T4ETOB IO 6
nabopaTopHBIM paboTam
Hroro 13
9 Onucanue ¢puznyeckux |IlogroroBka k mpakTuye- 4 |OIIK-2, |Omnpoc Ha 3aHATHAX, TecT,
CBOMCTB MaTepHUasioB CKHM 3aHATUSAM, CEMHHA- [IK-8 DK3aMeH
JJIEKTPOHHOM TEXHHUKHU C | paMm
TIOMOLIBIO TCH30pOB [IpopaboTka TeKIHOHHOTO 4
BBICIIIMX PaHTOB.
¢ PaHro Matepuaia
UTtoro 8
Hroro 3a cemectp 78
Hroro 78
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Omnpoc Ha 3aHATHIX 10 10 10 30
OtyeT no nabopaTopHOM 7 7 7 21
pabore
Pedepar 10 7 8 25
Tect 8 8 24
Wroro makcumymM 3a nepu- 35 32 33 100
on
Hapacratomum nurorom 35 67 100 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIle

11.3.

Tabmuua 11.3 — [lepecueT cymmbl OaIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma Oasos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBopuTensHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)

2 (HEeyIIOBJIETBOPUTENHHO) (HE
3a4TEHO)

Hwuxe 60 6ayuios

F (HeynoBIEeTBOPUTENBHO)

CornacosaHa Ha noprane Ne 41757

12




12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Marepuanbl 3J€KTPOHHOW TEXHUKHU [DIEKTpOHHBIA pecypc|: s HampaBieHHs HOATOTOBKU
210100.62 «DnexTpoHuka u HaHo3JekTpoHuKay. / Jleroctaes H. C. - 2014. 239 c. - Pexxum gocryna:
https://edu.tusur.ru/publications/4291 (nara obpamenus: 01.08.2018).

2.  Marepuaibl 3JIEKTPOHHOMN TeXHUKH [ DNEeKTpOHHBIN pecypc]: YueOHoe nmocobue / laBbiioB B.
H. -2017. 123 c. - Pexxum goctyna: https://edu.tusur.ru/publications/6889 (nara obpamenus: 01.08.2018).

3. TsephorenbHas SNEKTPOHHMKA [DIEKTPOHHBIA pecypc]: YueOHOe mocobue i CTYAEHTOB
HanpasieHust 2100100 «OnekTpoHHKAa W HAHOXJEKTPOHUKa», Mpoduib «JIEKTPOHHbIE NPUOOPHI U
ycrpoiictBa» / JlaBeiioB B. H. - 2013. 175 c. - Pexxum goctyna: https://edu.tusur.ru/publications/3715
(mara obpamienus: 01.08.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. Marepuanbl U 3JIEMEHTHI JIEKTPOHHOM TEXHUKHU [DNEKTPOHHBIN pecypc|: Marepuanisl U 3ie-
MEHTBI JJICKTpOHHOW TexHuku / butaep JI. P. - 2003. 169 c. - Pexum gocryma:
https://edu.tusur.ru/publications/551 (nara obpamenus: 01.08.2018).

2. Papuomarepuanel, paJMOKOMIOHEHTHl U DJIEKTPOHUKA : YueOHoe mocolOue ansi By30B /
Koncrantun Crenanosud [letpos. - CII6. : ITutep, 2003. - 512 c. : wi. - (YuebHOe mocodue). - ISBN 5-
94723-378-9 (B niep.) (Hanuuue B 6ubmmoreke TYCVYP - 21 3k3.)

3. DrexTpoTexHHUYECKHE MaTepuabl U u3aenus: cupaBounuk. / L.M. Amues, C.I'. Kanranosa. —
M.: PagnoCodrt. 2005. — 350 c. (nanuuue B oubaroreke TYCVYP - 51 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. DnemMeHTHI AJIEKTPOHHON TEXHUKHU [DIEKTPOHHBIM pecypc]: YueOHO-MeToauYeckoe mocodue
JUISL CAaMOCTOSITEIBHOM paboThl cTyeHToB HamnpasiaeHus 210100.62 ¢ mpumepamu 1 3agadaMu (1S TIpak-
TUYECKHX 3aHATHI U camocToaTenbHOM pabotsl). Yacts 1 / aBeioB B. H. - 2013. 78 c. - Pexxum gocty -
na: https://edu.tusur.ru/publications/3720 (nara oopamenus: 01.08.2018).

2. TeepaotenbHas 3JIEKTPOHUKA [DNEKTpPOHHBINM pecypc]: YueOHO-MeToaudyeckoe mocodue mo
CaMOCTOSITENIHOM paboTe CTYAEHTOB € MPUMEpaMu U 3a7adyamMu (ISl MPAaKTUYECKUX 3aHATHI U CaMOCTOS -
TeNbHON paboThI) st HanpaBieHUs oaroroBku 210100.62 "DnexkTpoHrKa U HAHOAJIEKTPOHUKA" / JlaBbI-
noB B. H. - 2013. 148 c¢. - Pexxum nmoctyma: https://edu.tusur.ru/publications/3568 (nmara oOparieHwus:
01.08.2018).

3. CocraBnenue MaTpuIlbl MpeoOpa3oBaHMs CUCTEMbI KOOPAWHAT 3JIEMEHTOM TOYEYHOU CUMMET-
puH [DNeKTpOHHBIN pecypc]: YueOHo-MeToandeckoe mocodue k gadboparopHoit padore / laseinos B. H. -
2017. 15 c. - Pexxum nocryna: https://edu.tusur.ru/publications/6897 (mara obpamienus: 01.08.2018).

4. OrmpeneneHne KCTPEeMaIbHBIX 3HAYCHUH (PU3MUECKOTO CBOWCTBA M KPUCTAIUIOTpaPHUUECKUX
HaIpaBJICHUHN X TOCTHXKEHUS [ DIEKTPOHHBINA pecypc]: YueOHo-MeToanuecKoe mocooue K JabopaTopHOi
pabote/ HaBeimoB B. H. - 2017. 16 c. - Pexxum gocrtyma: https://edu.tusur.ru/publications/6892 (mata 00-
pamenusi: 01.08.2018).

5. OmnpeneneHue KpucTauiorpaduIecKuX HAMpPaBICHUN NI 3aJaHHOTO 3HAUCHUS (PU3UIECKOTO
CBOMCTBA BTOPOTO paHra [DIeKTpOHHBIA pecypc]: YueOHO-MeToanuecKoe mocooue K gabopaTopHOU pa-
6ote/ MaeeimoB B. H. - 2017. 16 c. - Pexxum gocrtyma: https://edu.tusur.ru/publications/6891 (mara 06-
pamenusi: 01.08.2018).

6. OrmpeneneHre CUMMETPUN KpUCTaJljla IPU BHEIIHUX BO3JEHCTBUAX [DIEKTPOHHBIN pecypc]:
Y4ebHo-MeTomuueckoe mocoodue k maboparopnoit padore / laeinos B. H. - 2017. 11 c. - Pexxum nocry-
na: https://edu.tusur.ru/publications/6890 (nara obpamenus: 01.08.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIMI0B
Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAIIHH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:
- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3ydeHMH IUCHMIUIMHBI PEKOMEHAyeTcs oOpamarbcs K 0a3aM JaHHBIX, MH(OpMaIu-
OHHO-CIIPaBOYHBIM ¥  IOMCKOBBIM cHUCTeMaM, K KotopbiM y TVYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOPUs ¢ KOTUUECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOHs, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

Yyebnas madoparopus

yueOHasi ayIMTOpHsl 111 IPOBEACHUSI 3aHATHI IPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIEHHE AJIi KypCOBOTO MPOEKTUPOBAHHUS (BBHITIOTHEHUS Kyp-
COBBIX PabOT), OMEIIEHHUE ISl IPOBEICHHSI TPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYbTAIHNA

634034, Tomckas obmactb, . Tomck, Bepmmauna ynauna, a. 74, 110 aym.

Onucanue uMeroIerocs 000py10BaHUs:

- JJaboparopHsbie cTeHbI (6 MmIT.);

- 3mepuTtenbHble TPpUOOPHL;

- locka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [Tomemenue ans xpaHeHust yaeOHOTo 000pyIOBaHUS;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecnedyeHue sl JIadoOpaTOPpHbIX padoT
[IpenogaBarenpckas
MOMEUIEHHE sl POBEICHUS TPYIIOBBIX M MHAUBUAYATbHBIX KOHCYJIbTAIINMA
634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuna, a. 74, 215 ayn.
Ornucanue UMerIerocs 000pyI0BaHUS:
- Komnstorep (2 mit.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmMHoOe obecrnieueHue:
- 7-Zip
— Google Chrome
— Kaspersky Endpoint Security 10 qyis Windows
— Microsoft Windows
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— OpenOftice

13.1.4. MaTrepuajbHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (OopMax, MOOMIIbHOI cHUCTEMBI TPENoJaBaHus sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha dKpaHe) IpHU MOMOIIM BUAECOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIMU U IpyrHe TEXHUUECKHE CPe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBa-
JHUJTHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJabl H METOAUYECCKUE PCKOMEHAAIUHA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAMYECKUE PEKOMEH AU
Jnis onleHKH cTerneHn c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHMS 3aKPEIUICHHBIX 3a JUCLUTUIMHON
KOMIIETCHITUI MCTIONB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIe 3aaHUA
1. Ha uro yka3bIBaloT MHIEKCH Musuiepa npu ONKUCaHUU CTPYKTYPbI JJIEMEHTapHOH siueiku?
a) JUIs OTOOpaXKEHUs YUCIIa IPSMBIX YIJIOB B KPUCTAILTIE;
0) 3TO uKcIa, MOKa3bIBAIOLINE KOJINYECTBO IPaHEN Y KPUCTAININYECKOIO MHOTOIPaHHUKA;
B) 9TO YHMCIIA, [TOKAa3bIBAIOINE, CKOJIBKO MEPHOIOB TPAHCISLMHU 110 TPEM HalpaBJICHUSIM Ha/l0 OT-
JIOKUTB JUIsl OTBICKAHUS HYKHOTO y3J1a PEIIETKH;
I') ¢ IOMOIIbI0 MHJEKCOB Muliepa ONpenesstoT MapaMeTpbl 3JEMEHTapHOM suyeilku oOpaTHOM
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PELIETKY KpUCTAJLIA.

2. Kakas u3 npuBe€HHBIX 3anuceil Kkpuctaiorpaguueckoro ys3ia B KyOMueckoM KpHUCTalie ¢ Mo-
MOILBIO UHAEKCOB Muiiepa OTHOCUTCS K Y311y, HAXOJIIEMYCSl Ha OJHOW U3 IPOCTPAHCTBEHHBIX AMAro-
Hajel kyba?

a) [[010]];

6) [[001]];

B) [[110]];

r) [[111]].

3. Kak ¢ momomipl0 CHMBOJOB M HHIEKCOB Mmiuiepa 0003HAYAIOT KpUCTaLiorpaduaeckoe
HarnpaBJIeHUE?

a) Kpucramnorpapudeckue HampaBieHUs 3aJalOTCS C MOMOIIBI0 WHACKCOB Muiiepa JIro00ro
y371a, HaXOSAIErocsl Ha 3TOM HampaBiIeHUH, UCTIOIb3Ys KPYTIIble CKOOKH;

6) Kpucramnorpapuueckre HampaBieHHs 3aJal0OTCS C MOMOIIBI0 HMHIASKCOB Mwuiuiepa Jiro0oro
y371a, HaXOAAUIErocsl Ha 3TOM HampaBiIeHUH, UCTIOIb3Ys (PUTYpPHBIE CKOOKH;

B) Kpucramiorpadpuyeckue HampaBlIeHHs 3a/al0OTCS C TOMOIIBI0O HMHICKCOB Muiiepa JTro00ro
y3J1a, HaXOAAUIErocsl Ha 3TOM HalpaBJIeHUH, UCIIOIb3Ys OIMHAPHbIE KBAJpaTHbIE CKOOKH;

r) Kpucrammorpapudeckue HampaBieHUs 33JalOTCS C MOMOIIBI0 WHACKCOB Muiiepa JTro00ro
y3J1a, HaXOSAUIErocsl Ha 3TOM HampaBJIeHUH, UCTIOIb3Ys KPYTJIbIe CKOOKH.

4. YTto Takoe 0Ch CHMMETPHUU N-TOTO MOPSAJIKA B KPUCTAINTMYECKOM MHOTOTPaHHUKE?

a) OTo npsAMas JUHHSL, KOTOpask IPOXOIUT Yepe3 [IEHTP MHOTOIPaHHUKA;

0) D10 mpsimMasi IMHUS, TIPU TTOBOPOTE BJIOJIb KOTOPOU Ha yroi , (Urypa HE COBMEIIAETCS cama ¢
co00ii;

B) DTO mpsiMasi JTMHHUS, IPU TIOBOPOTE BOKPYT KOTOPOH Ha Yo, KpaTHBIN yriry , pUrypa coBmerna-
eTCs cama ¢ COOOH;

r) OTO npsiMasi TUHUS, HAKJIOHEHHAs! Ha YToJl TPaHAM KPUCTAUTMYECKOr0 MHOTOTpaHHUKA.

5. UTo Takoe MmIOCKOCTh CHMMETPUHU B KPUCTAIINYECKOM MHOTOTPaHHUKE?

a) OTO IJIOCKOCTh, KOTOpast E€IUT MHOTOTPAaHHUK Ha JIBE 3€pPKAJIbHO PaBHBIC YaCTH;

0) DTO MIOCKOCTh, MPOXOSIIAsl Yepe3 LIEHTP MHOTOTPAaHHUKE U MEPIEeHIUKYIISIpHAst OHOM U3 rpa-
HEW KPUCTAIUTMYECKOTO MHOTOTPAHHUKA;

B) DTO IUIOCKOCTh, MIPOXOASINAs Yepe3 IEHTP MHOTOIPAHHUKE U TapajuiebHO OJHOW W3 TpaHeH
KPUCTAJITMYECKOTO MHOTOTPAHHUKA;

r) DTO MIOCKOCTh, IPOXO/AIIas Yepe3 OAHY U3 TpaHell KpUCTaNInYeCKOro MHOTOIPAHHHUKA.

6. UTO ONMMCHIBAIOT C MOMOIIBIO IPEIETBHBIX TPYII CUMMETPUU?

a) CuMMeTpHUIO peajbHbIX KPUCTAJIIMUYECKHUX TeJ, MOJABEPTHYTHIX A€CTPYKTUPYIOIIEMY BHEIIHEMY
BO3JACHCTBHIO;

6) CummeTpuio (PU3MUECKUX CBOMCTB pealbHBIX KPUCTANIOB M CUMMETPHIO BHEIIHMX BO3/EH-
CTBUI Ha KPUCTAJLIIBL,

B) CUMMETpPHIO MPOCTPAHCTBEHHBIX TPYII PEAbHBIX KPUCTAIIOB;

r) CUMMETpHIO TPOCTPAHCTBEHHBIX TPYII PeaTbHBIX KPUCTAIUIOB U X (PU3MUECKHUE CBOICTBA.

7. Kak ¢ moMoI1pi0 MPUHIIMIIOB KPUCTAIUIO(U3UKH OTIPEAETUTh CHMMETPHUIO KpUCTaia, OBEPT-
HYTOT'O BHEIIHEMY BO3JEHCTBHUIO C U3BECTHOM CUMMETpHUEN?

a) 31ech NMPUHIUIBI KPUCTATUIOMU3UKU HE UCIIONB3YIOTCS, T.K. CHMMETPHS KpucTaia OyaeT coB-
Majiatb ¢ CAMMETPUEN BHEIIHETO BO3CHCTBUS;

6) HeoOxogumo BOCIIONB30BaThCSl MPUHIMIIOM HeliMaHa mpu M3BECTHON CHMMETPHH BHEIIIHETO
BO3ACHCTBHS;

[ToHM3UTh CUMMETPHIO KPUCTAJLIA, UCKIIFOUYNB U3 HEE€ TNIOCKOCTH CUMMETPUH, IEPIEHANKYIISIPHBIE
BEKTOPY BHEILIHETO BO3/ICHCTBUS;

B) HeoOxomumo Bocmonb3oBathesi mpuHuunoMm OH3arepa, HCKIIOUYMB U3 CUMMETPHUH BHEIIHETO
BO3JICHCTBHSI BCE OCU CUMMETPHHU.

r) Heo6xoarnmo Bocnosnb3oBarbes npuHunoM Kropu u npuHuunom OH3arepa, HCKIIOUUB U3 CHM-
METPHUU BHEIIIHETO BO3JICHCTBUSI BCE OCH CUMMETPHH.

8. 13 kakoro konuyecTtBa OykB U (P GopMUpPYETCs] CUMBOJI TOUEYHON TPYIIIBI B MEXIyHAPOI-
HOM CUMBOJIUKE?

a) MIx konnuecTBO paBHO KOJTMYECTBY OCEH CHMMETPUH B IAaHHOM TPYIIIIE;
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0) MIxX xonu4yecTBO paBHO MOPSAKY TIIABHOW OCH CUMMETPHH, COZIEpIKaIeics B TaHHOM rpymrie;

B) DTO 0JIMH OYKBEHHBIN CHMBOJI C BEpXHUM U (WJIH) H)KHUM UHJIEKCAMHU;

r) X Konmu4ecTBO HE MOKET MPEBBIILIATH TPEX U COCTOUT U3 CUMBOJIOB OCEH M MJIOCKOCTEN CHUM -
METpHH.

9. KakoB mops10k pacroyioskeHus OykB ¥ LU(P B MEXTYHAPOJAHOM CHMBOJIE TOUCUHOU TPYIIIBI?

a) CHauana mepeuucisitoTcsl BCe OCM CUMMETPUHU OT BBICHIMX 10 HU3IIUX, 3aT€M BCE IJIOCKOCTH
CUMMETPHH U TOJIBKO IIOTOM YKa3bIBA€TCs LIEHTP UHBEPCHH;

6) CHauasa mepe4yucisioTcsa Bce MIIOCKOCTH CUMMETPHUH, 3aTeM BCE OCHM CUMMETPUHU OT BBICIIHUX
JI0 HU3MIUX U TOJIBKO OTOM YKa3bIBa€TCsl LIEHTP UHBEPCUY;

B) CHayana yka3pIBaeTCs LIEHTP MHBEPCUH, 3aTEM NEPEUUCISIOTCS BCE MJIOCKOCTH CUMMETPUU U
TOJIBKO ITOTOM BCE OCH CUMMETPHUH OT BBICILIUX MOPSIIKOB 10 HU3IINX;

r) Ilopsaok mepedyncieHus: 3aBUCUT OT HaJIM4YWs OCe CUMMETPUHU BBICOKOTO MOpPSAKA U CTPOTO
OIpee€H Il KaKI0M KaTerOpUU KPUCTAILIOB.

10. Yro onpenenser npuniun Kropu B kpuctamiodpusuke?

a) OH ompenensieT CHMMETPHUIO U aHTUCUMMETPHUIO TEH30POB BBICHIMX PAHIOB IPHU 3alaHHOM CUM-
METPUU BO3JAEHCTBUSA Ha KPUCTAILT;

6) OH ompernenser coCTaB TOYEYHON IPYMIBI CHMMETPUH COBOKYITHOCTH SIBJICHUH, HAKJIabIBaIO-
IIUXCS IPYT Ha Ipyra U 00IaafoIIiX KaKIbI CBOCH TOYEUYHOM CUMMETPHEH;

B) OH ompeneiseT CAMMETPUIO TEH30POB BTOPOT'O PaHra MpH 3aJaHHOW CUMMETPUHU BO3IEHCTBUS
Ha KPUCTAJUI U BBI3BIBAEMOTO UM CIIEACTBUS;

r) OH npeacKa3bIBaeT yCIOBUE MOSBICHUS OCH CUM-METPUN OECKOHEUHOTO MOpsIKa MpH HaOII0 -
JICHUW CBOMCTBA PAHIOM BBIILIE€ PAHTa OCH.

11. Yro onpenensier npunuun OH3arepa Kpuctayuiopusuke?

a) OH ompenensieT CUMMETPHUIO U aHTUCUMMETPHUIO TEH30POB BBICHIMX PAHTOB MPH 3a/laHHOM CUM-
METPUU BO3JEHCTBUSA Ha KPUCTAILT;

6) OH ompenensieT CHUMMETPHUIO TEH30pa BTOPOTO paHTa MPH MOJSPHOW NMPHUPOAE BO3ACHCTBUS U
CJIEACTBUS OT HTOr'0 BO3JEUCTBUS CUMMETPHUEN, UMEIOIUX IIEPBBIN PaHT;

B) OH ompeensieT CHMMETPUIO TEH30pa MEePBOT0 paHTa MPH aKCUAJbHOW MPUPOJIE BO3ICUCTBUS U
CJIECTBUS OT HTOrO BO3IEHUCTBHS CUMMETPUEH, UMEIOIUX IIEPBbIN WU BTOPOU PaHIH;

r) OH omnpenenseT aHTUCUMMETPHUIO TEH30pa MEPBOTO paHra MpH MOJSIPHO-aKCUaJIbHOU MpHUpoJIe
BO3JEHCTBUS U CIIEICTBUS OT 3TOTO BO3JEHCTBUS CUMMETPUEH, UIMEIOIIUX PAHT HE HUXKE BTOPOTO.

12. Kakyro ToyeuHyl0 Tpynny CUMMETPUHU KpHCTajlla Halo OpaTb, €CiH, MOJNb3YysACh MPUHIIUIIOM
Heiimana, HaxoauTe Tpymny CUMMETPHH KpUCTaslia, 00J1aJal0IIero 3a1aHHbIM (PU3UYECKUM CBOWCTBOM ?

a) Heobxonumo OpaTh TOYEUHYIO TPYIIY CUMMETPUU KPHCTaUla B HEBO3MYIIEHHOM BHEIIHEM
BO3JICHICTBHEM COCTOSHUMU;

06) HeoOxoaumo Opatk TOYEUHYIO TPYNIy CHMMETPHUU KPUCTAIa B BOBMYIIICHHOM BHEIITHEM BO3-
JENCTBUM COCTOSHUU U olpenensieMol npuHuunom Kropu;

B) HeoOxonmnMo OpaTh TOYEUHYIO TPYMIy CHMMETPUN KPUCTAJIa, 3aaBaeMyI0 BHEIITHUM BO3/CH -
CTBUEM, MPUKJIIAILIBAEMBIM B/IOJIb [TIABHOW OCH CUMMETPUHU KPUCTAILNIA;

r) HeoGxoaumo Opark TOu€UHYIO rpyMHIy CUMMETPUU BHEUTHETO BO3ACUCTBUS, MPUKIIAIbIBAEMOTO
NEePHEHANKYISPHO INIABHOM OCU CUMMETPHUU KPUCTAJLIA.

13. Kak B3auMOJEHCTBYIOT CUMMETPHUM HECKOIBKUX BHEUIHUX BO3JICUCTBUM, MPUKIAJABIBAEMBIX K
KpUCTAJLITY 3alaHHOM CHMMETPHUH OTHOBPEMEHHO?

a) M3 Bcex BO3AEHCTBUI Ha KPUCTAIUT TOJIBKO CaMO€ BHICOKO CHMMETPUIMHOE BO3/ICHCTBUE MEHSET
CUMMETPHIO KpUcTajuia o npuHumny Kropu, a octanbHble BO3IEHCTBUS HA €10 CUMMETPUIO HE BIIUSIOT;

6) Kpucrann u Bce Bo3neicTBUSL 00BETUHSAIOT CBOM CHUMMETPHH B €IUHYIO TOUEUHYIO TPYIITY CUM-
METpHIO cornacHo npuHuuny Kropu;

B) M3 Bcex BO3ACHCTBUI CHMMETPHIO KpHCTaJIA O MpUHIMITY Kropu MEHSET TOJIbKO caMoe HU3-
KO CUMMETPHUIHOE, a OCTaJIbHbIE HE BIIUSAIOT;

r) Bce Bo3nmelcTBHsI MEHSIOT CHMMETPUIO KPUCTAJIa cOrylacHO mpuHuuy HeliMana, ocTaBisis B
CUMMETPUH KPUCTAJUIA MO/ BO3IEHCTBUEM TOJIBKO CaMbI€ BBICOKO CUMMETPHUIHBIE 3JIEMEHTHI, UMEIOIINE -
C4 B TpynIiax CMHMMETPHUHU BCEX BO3IACHCTBUIA.

14. [l kakux 1eseit BBOJAT MOHATHE 00paTHOM peméTk KpucTasuia?

a) Jlns ynoOGcTBa pacCMOTpPEHUS KPUCTAILIA C €r0 OOpaTHOW CTOPOHHBI,
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6) s pacupoBKH PEHTIEHOIpaMM M OIpeaeNeHusl HHAeKCOB Muiepa Kpucrauiorpaduye-
CKOH INIOCKOCTH;

B) /lna ompeneneHust KpucTtayuiorpapuueckoro HarpapieHUs, OOpaTHOTO 3aJaHHOMY HampasJe-
HUIO;

r) [l ynpoleHns MaTeMaTH4eCKOro BIYMCIEHUS TapaMeTpOB KpUCTaILIA.

15. Kakue BeTMUMHBI U CBOMCTBA OMKUCHIBAIOTCS B KPUCTAIIIO(PU3UKE aKCHATBHBIMA BEKTOpaMu?

a) MIMM onuchIBaIOTCSl BEKTOPHBIE BETUYMHBI, 3HAK KOTOPBIX HE NMEET 3HAUEHUS B JAaHHOM 3a/1a4e;

6) MM onuceIBarOTCSl BEKTOPHBIEC BEJIMYMHBI, HAIIPABICHUE KOTOPHIX B JIAHHOM 3a/laue HE UMEET
3HAYCHMUS;

B) MM onuchIBalOTCS BEKTOPHBIE BETMUMHBI, KOTOPBIE ONUCHIBAIOT BpalleHue (yIiioBasi CKOPOCTb,
nepeMenieHue Mo OKPY>KHOCTH U T.1.);

r) MMy onuchIBaroTCs BEKTOPHBIE BEIUYMHBI, KOTOpBIE YKa3blBAIOT HAIPABIECHHOE JEHCTBHE
(cuia, CKOPOCTH U T.1.).

16. Kak mo hopme 3amucy OTIAMYHUTH MOISPHBIA BEKTOP OT aKCUAJIbHOTO BEKTOpa?

a) OHu oOo3HaualTCs ykazaHHeM uAeHTU(UKaTopa (OyKBBI), KHUPHBIM HIPUGTOM, a paziudue
TOJILKO B ITPUPOJIE ONHUCHIBAEMOIO CBOUCTBA;

6) [onspHelii BeKTOp M300pa)xkaeTcsi B BUJE CTPENKU, a aKCUAIbHBIM - B BUJE NMPSIMON JIMHUU C
yKa3aHHEM HalpaBJICHHs BPaLICHUs BOKPYT HEE,

B) [lossipHbIi BeKTOp M300pakaeTcsi B BUJIE MPSIMON CTPEIIKH, @ aKCUAJIBHBIN - B BUJE CTPEJIKH, 3a-
KPYUYEHHOU B OKPY>KHOCTb WJIH DIIIMIIC;

r) o0a TUIa BEeKTOpa M300paxkatoTcs B BUAE MPSIMOM CTPEIKH, HO Y MOJISIPHOTO BEKTOpa HaJ| €To
OyKBEHHBIM 0003HAUYEHHUEM CTABUTCS YEPTOUKA, a Y CKAJIIPHOTO - MAJIEHbKHH KPYKOK.

17. Kako¥i TeH30p BTOPOI'O paHra Ha3bIBaeTCsl CAMMETPUYHBIM?

a) CHMMETPUYHBIM Ha3bIBAa€TCS TEH30p C OJMHAKOBBIMH 3JIEMEHTaMHU 110 AMAarOHaIu U IPOU3BOJIb-
HBIMU 2JIEMEHTaMU Ha IpYTHX MECTax;

0) CHMMETPUYHBIM Ha3bIBA€TCS TEH30pP C OJAMHAKOBBIMU 3JIEMEHTAMHU Ha BCEX MECTAaX KpoMe Jua-
TOHAJIbHBIX;

B) CHMMETPUYHBIM Ha3bIBAETCS TEH30D, Y KOTOPOT'O JIEMEHTHI paBHBI JIEMEHTaM;

I') CHMMETPUYHBIM Ha3bIBAETCSI TEH30p, KOTOPBIKA JOIMyCKAaeT Haja cOO0 OpTOTrOHaJbHBIE IPeod-
pa3oBaHMs.

18. Kaxko¥i TeH30p BTOpPOI0o paHra Ha3bIBaeTCsl aHTHCUMMETPUYHBIM?

a) aHTUCUMMETPUYHBIM Ha3bIBAETCS TEH30P C OJAMHAKOBBIMU 3JIEMEHTaMHU 10 JTUArOHAINA U TAKUMU
K€ JIEMEHTAaMHU, HO C IPOTUBOIIOJIOKHBIM 3HAKOM, Ha APYTUX MECTAX;

0) aHTUCUMMETPUYHBIM Ha3bIBAETCS TEH30p C OJMHAKOBBIMHU JIEMEHTAMU U YEPEyIOLIMMCS 3Ha-
KOM «t» HJIM «-», Ha BCEX MECTaX KPOME JUarOHAJIbHBIX;

B) @HTUCUMMETPUYHBIM Ha3bIBACTCsI TEH30D, Y KOTOPOTO 3JEMEHTBI paBHBI JIEMEHTaM, HO C MpO-
THUBOIIOJIOKHBIM 3HAKOM;

I') aHTUCUMMETPUYHBIM Ha3bIBACTCS TEH30p, KOTOPBII HE JIOMyCcKaeT HajJ cOOO0H OpTOroHalbHbIE
npeoOpa3oBaHusL.

19. Yto Takoe HOpMaJibHasi COCTABJISIIONIAs] CAMMETPUYHOTO TEH30pa BTOPOTO paHra?

a) 9TO BEKTOP C KOOpAMHATaMH, PaBHBIMU IMAarOHAJIbHBIM 3JIEMEHTAM TE€H30Da;

0) 7TO UKMCII0, KOTOPOE MOJIy4aeTCs B PE3YJIbTATE CI0KEHHS BCEX KOMIIOHEHT TEH30pa;

B) 9TO YHUCJIO, KOTOPOE MOIY4aeTCs B PE3YIbTATE CKAISPHOTO MPOU3BEACHUS €IMHUYHOIO BEKTOPA
Ha JIPyroil BEKTOp, MOJYYEHHBIN B pe3yJIbTaTe JEHCTBUS TEH30pa HA ATOT KE BEKTOP ;

I') 3TO YKCIIO0, pABHOE CyMME TMarOHaJbHBIX AJIEMEHTOB TEH30pa, 3alIMCaHHOTO B COOCTBEHHOMN CH-
CTeMe KOOpAMHAT.

20. Kak HaiiTu 3KCcTpeMasbHbIe 3HAYeHUS (PU3HMUECKOrO CBOICTBA, OMMCHIBAEMOTO TEH30POM BTO-
poro panra?

a) Il OTBICKAHHsI SKCTPEMAaNIbHBIX 3HaYeHUH (pru3nyeckoro cBoiicTBa HEOOXOAMMO HANTH MaKCH-
MaJIbHOE 3HA4YE€HUE Cpel KOMIIOHEHT TEH30pa U M0 €ro MHAEKCaM OIpPEeUuTh KpUCTAIUIOrpapruecKkoe
HalpaBJICHUE;

0) U1l OTBICKAHUS IKCTPEMATBHBIX 3HAYCHUH (PU3NUECKOrO CBOMCTBA HEOOXOIMMO HAUTH MAKCH-
MaJIbHO€ 1 MUHUMAJIbHOE 3HAUEHHsI Cped COOCTBEHHBIX 3HAYCHUH TE€H30pa, a HampaBlieHHe OyneT 3aja-
BaTbCsl COOCTBEHHBIMU BEKTOPAaMHU JUIsl 3THX COOCTBEHHBIX 3HAUYEHUIA;
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B) JUIS OTBICKAHUS SKCTPEMAIbHBIX 3HAYCHUH (PU3MUECKOro CBOMCTBAa HEOOXOAMMO HANTH MaKCH-
MaJIbHOE 3HaYECHUE CPEIU TAHTCHIIMAIBHBIX COCTABIIIOIINX 3aJaHHOTO TEH30PA U 10 €ro MHAEKCAM OIpe-
JIeNTUTh KPUCTAIUIOTpadruecKoe HarpaBiICHHE;

) JJIs OTBICKAHMsI SKCTPEMAJIbHBIX 3HAYE€HUI (pU3MUECKOro cBoiicTBa HEOOXOAMMO HAWTH MAaKCH-
MaJIbHOE 3HAYE€HUE Cpeld KOMIIOHEHT TeH30pa U M0 €ro MHAEKCAM OIpPEeTUTh KpUCTAIUIOrpadruecKoe
HaIpaBJICHUE.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

. CBoiicTBa aMOP(HBIX U KPUCTAIUIMYECKUX AUIITEKTPUKOB.
. DNEKTpUYECKHE U ONITUYECKHE CBOMCTBA MOYPOBOJHUKOBBIX MaTEpUAIOB.
. CBEpXIpOBOJHUKY U UX DJIEKTPUUECKHE CBONCTBA
. Moznens bioxa u ee npubamkeHus.
. Onpenenenye CTENEHU 3all0JIHEHUS DHEPIETUYECKOTO YPOBHS 3JIEKTPOHAMU U JIbIpKaM
. [lonsiTue npsimoii 1 00OpaTHOM peIIeTKH, UX CTPYKTYypa U B3aUMOCBS3b.
. [loHsATHE KUOKUX KPUCTAIUIOB, UX TUIIBI U OCHOBHBIC DJIEKTPUYECKHUE U ONITUYECKUE CBOWCTBA.
. Mnpexcel Musuiepa U uX BBIYUCIEHHE JUISL Y3JI0B, KpUCTAJIOrpapuueckux HampaBiIeHUN U
IUIOCKOCTEM.

9. CTpykTypa ¥ CBOMCTBAa KPHUCTAJUIOB, MOJMKPUCTAUIMYECKUX BEHIECCTB, aMOP(HBIX BEIIECTB,
TBEPABIX PACTBOPOB.

10. IIpuHIUIBI BBEACHUS TEH30POB B 3a/1a4ax KPUCTAUIO(QU3UKH.

11. OcHOBHBIE OIIEpalliK ¢ TEH30PAMHU U UX NPeoOpa30oBaHue MPU CMEHE CUCTEMbI KOOPIUHAT.

12. TlpuHuun cocTaBieHUs U YTEHHsI cTepeorpaduueckoil MpoeKIuK KprucTaia.

13. DnemMeHThI TOYEUHON CHMMETPUM M IIPUHLUI UX UCIOJIb30BAHUS B MAaTEpUAIOBEACHUN U KPH-
cramtodusuke.

14. CBoiicTBa 2JIEMEHTOB TOUEYHON CUMMETPHUH U UX JI0KA3aTEIbCTBO.

15. 3anuce 1 yTeHHE MEXAYHAPOAHOTO CUMBOJIA TOYEUHOU IPYIIIbl CAMMETPHUH.

16. [Ipunuun Helimana: ero ¢pusnueckoe copepkaHue U MaTeMaTH4ecKuid o0pas..

17. Ilpunuun Kropu: ero pusnueckoe copepkaHue 1 MaTeMaTHUECKH 00pas..

18. [Ipunuun OH3arepa: ero GU3NUECKOe CoJep KaHue U MaTeMaTH4ecKuii o0pas..

19. IlpaBuia BbIYMCIEHUS CYMMapHON CUMMETPUM U KOMOMHUPOBAHHOM BO3JEMCTBUM HAa KpH-
CTaJUIMYECKOE BEIECTBO BHEIIHUX BO3MYILICHUM.

20. MeToauka onpeeneHus mapaMeTpoOB MPSIMOM PEIIETKH 1O U3BECTHON OOpaTHOM. .

01N N KW

14.1.3. Tembl OIPOCOB HA 3aHATHUAX

CTpyKTypa U XapaKTepUCTHUECKUE MapaMeTPhl KPUCTATMUECKUX U aMOP(HBIX BEIIECTB

OHEpPreTu4ecKoe OINMCAHUE DJJIEKTPUYECKUX M ONTUYECKHUX CBOMCTB MATEPHAJIOB 3JIEKTPOHHOMU
TEXHUKH

Onucanue cBONCTB MaTepHaJIOB 3JIEKTPOHHOM TEXHUKU HA OCHOBE TEOPUU CUMMETPUN

@OyHaMeHTaIbHbIE MPUHLIUIBI MPEeICKa3aHus (PU3NYECKUX CBOICTB MaTepuaoB 3JIEKTPOHHOU
TEXHUKH

MaremaTtn4eckuii anmapar onucaHus (PU3NIECKUX CBOWCTB MATEPUAIIOB 3JICKTPOHHOU TEXHUKHU

Onucanue QU3MUECKUX CBOICTB MaTepHasoB IEKTPOHHON TEXHUKU C IOMOIIBIO TEH30pOB Iep-
BOI'O pPaHra.

Onucanne GU3NYECKUX CBOMCTB MaTepHalIOB 3JEKTPOHHOM TEXHUKHU C IOMOIIBIO TEH30pOB BTO-
poro paxra

Onucanue GpU3MUYECKUX CBOMCTB MATEPUAJIOB JIEKTPOHHOW TEXHMKH C MOMOIIbIO TEH30POB BbIC-
LIMX PAaHIOB

14.1.4. Tems1 pedepartoB

1. CTpyKTypHBIE U SJIEKTPUYECKHE CBOMCTBA MOJIYNIPOBOIHUKOBBIX MATEPHAIIOB.

2. CTpyKTypHBIE U 3JIEKTPUYECKHE CBOWCTBA aMOP(HBIX MaTepHAIOB JUISL SJIEKTPOHHOTO MPHOOpO-
CTPOCHHS.

3. Hcnonp3oBaHue PEHTTEHOBCKOrO O0OpYHOBaHMS JUIsl MCCIEIOBAHUS CTPYKTYpbl MaTepuasoB
ANEKTPOHHON TEXHUKH.

4. MatpuuHbl€ JOKa3aTeIbCTBA CBONCTB 3JIEMEHTOB CUMMETPHH.

5. Onpenenenne BHENIHEN CUMMETPUM TEH30POB BBICIIMX PAHIOB METOJIOM IPSIMON MPOBEPKH B
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[UKITNYECKUX KOOpAWHATAX.
6. [IpuMeHeHre MpsIMOTO W OOPATHOTO IMbE303JIEKTpUUYEcKOro dd(deKkTa B MaTepraiax 3JIeKTPOH-
HOMW TEXHUKH.

14.1.5. Tembl J1a00paTOpHBIX padoT

1. CocraBrnenue MaTpullbl IPeoOpa3OBaHUS CUCTEMBI KOOPAMHAT AJIEMEHTOM TOUEYHON CHMMET-
puu.

2. OnpeneneHre CMMMETPUM KPUCTaLJIa IPU BHEITHUX BO3/IEUCTBUSX.

3. Ompenenenne KpucTaLIOTpadUUESCKUX HAMpPaBICHUN IS 3aJJaHHOTO 3HAYCHHS (PU3HUECKOTO
CBOMCTBA BTOPOT'O pPAHra.

4. OmpeneneHne SKCTPEMAIbHBIX 3HAYCHHH (DU3NYECKOTO CBOMCTBA M KPHUCTALIOTPa)UUESCKUX
HaTPaBICHUHN UX JOCTUKCHUS.

14.1.6. Bonpocs! nuddepeHunpoBaHHOIO 3a4eTa
1. Ilepeunicaure OCHOBHBIE JIEMEHTHI TOYEYHONH CHMMETPHUH, PACCKAKUTE, KaK OHU JEHCTBYIOT,
NEPEYNCIIUTE U TIOACHUTE MATh CBOMCTB JIEMEHTOB TOYCYHOH CUMMETPHUH.

2. Jlns 4ero mpUMEHSIETCs cTepeorpaduieckas MpoeKIusl KpUcTalia, Kak oHa crpoutcs. [Ipome-
MOHCTPUPYHTE TOCTPOCHHE cTepeorpauueckoll MpOSKIHMH Ha MPUMEpPe KpHCTala CHMMETpPUH 32,
mm?2, 4/mmm.

3. Kak cocraBisieTcss MeXAyHapOAHbI CUMBOJ TOYEYHOW IpyHIbl CUMMETpUM? YKaKUTE pas-
JINYUA B DJIEMEHTaX CUMMETPHUHU KpUCTalioB 23 u 32.

4. Ilepeunciure NpeneibHbIE TIPYNIbl CUMMETPUH, YKQXKHUTE, M 4YE€ro OHU HCIOJIb3YIOTCH.
Pacckaxxute 00 OCHOBHBIX NMpPUHIMUMNAX KpucTamopusuku: npuHiune Heiimana, mpunnune Kroopu u
npuHnune Onzarepa. [IponeMoHCTpupyiTE UX AEHCTBHE HA IPUMEPE TOUYECHYHOM IPYIIIBI CHMMETPHUH KpPH-
CTajula M0/ BHEIIIHUM BO3ACHCTBUEM.

5. JlaiiTe ompeneneHne TEH30pa BTOPOTO PaHTa, YKAKHUTE 3aKOH MPEOOPa30BaHUS €ro KOMIIOHEHT
IIpU CMEHE cHUCTeMbl KoopauHaT. [IpuBenute npumep QU3NYECKOro CBOMCTBA, OMHCHIBAEMOTO TEH30POM
BTOPOTO paHra.

6. Pacckaxxute 0 cBOMCTBaX COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYEHUH TEH30POB BTOPOTO
paHra, rnpoueaype ux BbluucieHus. UTo Takoe HOpMallbHasi COCTABIISIIONIAs TEH30pa BTOPOTO paHIa U Kak
OHa BbIYMCIIAETCA?

7. Kak crpoutcsi ykazareiabHas M XapakTepUCTHUECKas TOBEpXHOCTH TeH3opa? Ilepeuncinute
BH/IbI XapaKTEPUCTHYCCKONW MOBEPXHOCTH TEH30pa BTOPOTO paHra ¢ U3BECTHBHIMH COOCTBCHHBIMH 3HAYE-
HUASIMHA?

8. PacckaxuTe O MpaBWax BBEJCHHS TEH30POB BBICHIMX PAHIOB, 3aKOHE IMPEoOpa3oBaHUS UX
KOMIIOHEHT IIpY CMEHE CHCTEMbl KOOPJIMHAT, BBEJICHUH H30MEPOB TEH30pPOB, a TaKXke 0 Ju(depeHIab-
HBIX ONepalusx ¢ TeH30paMu Bbicmux panros: Grad, Div, Rot, Def u ero antucummerpuaHoM u3omMepe.

9. [NosicHuTE CMBICII BHYTPEHHEW CUMMETPHH, BBOJUMBIC IS €€ 0003HaYeHHsI CUMBOJIBI SIHa. UTo
TaKoe BHEIIHSSA CUMMETPHsSI TEH30pa U KaK OHA CBSI3aHA C TOYEYHOM IPyNIol CHMMETPUH KpHUcTaa?

10. Yto Takoe onTuYeckas WMHAMKATpHca W IS 4YEro OHa HUCIoyb3yercs? B dem dusmueckuit
CMBICJI IBOMHOTO JIY4eTIPEIOMIICHUS B KPUCTAJLJIE, U YTO TAKOE ONTUYECKAsi HHAUKATpuca?

14.1.7. MeTonn4eckue peKoMeH AU
OCHOBHBIE METOIMYECKHNE PEKOMEHIALIMHU KAaCAI0TCs OPraHU3allui U KOHTPOJIS BBIMIOJIHEHHSI CaMO-
CTOSITEJIBHBIX 3aJaHUM.
CrpykTypa nojgauu JeKIIMOHHOTO Marepuaia. [locie Bbl1aun caMOCTOSATENbHBIX 3a/1aHui (Ha JIeK-
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IIUH) CO CTYJCHTaMH IUIAaHUpYeTCs TeMa cienyroniei nexuun. Cpean pazHooOpasusi METOIOB I0/Ia4u Ma-
Tepuana HauOoJbIlas aKTUBHOCTh CTYAEHTOB HaOII0JAeTCs PU IPUMEHEHUH TEXHOJIOTHH «MHTEHCUBHOMN
NEeIarOTuKW» B BUJE «IIPOABUHYTOM KOH()EPEHTHON O030pHOM JIEKIUN», COBMELICHHON C CEMHUHApOM.
BaxHo Ha (oHe 001X y4eOHbIX 3a/laHUil HAWTH «M3IOMMHKY» B KaXJIOM 3a/laHUM CTYJCHTA U M0Ka3aTb
aKTyaJbHOCTb M IEPCIEKTUBbl NPUMEHEHUs pelleHus. BakHO moka3aTh JOCTHIKEHUS KOHKPETHBIX
BBIITYCKHHUKOB I10 IIPEUI0KEHHON TEMAaTHKE.

[TpakTrueckue 3aHaTud. MHTEpec y cTyAeHTa NpOsBISIETCS TOTAA, KOrJa y HEro MOJIy4aroTcs pe-
LICHHS NPEUIOKEHHBIX 3aJaHUN. VX BBINIOJIHEHNE YYUTHIBACT BO3MOKHOCTH M HAKIIOHHOCTHU CTYJCHTA U
MO3BOJISIET MPEATIOKUTH TBOPYECKOE pa3BUTHE OTJCIBHBIX (PparMeHTOB 3a/1aHUsL.

3ammra camMoCTOsATEIbHOM paboThl. HanbonpImmii UMIyIbC K Pa3BUTHIO ae€T HAyYHO-TEXHUYE-
CKasi KOH(pEepeHIHsI, TJe KaX/Iblil CTyAeHT 00s3aH BBICTYIIUTh C COOOIIEHHEM 0 cBoelt padote. [Ipu moaro-
TOBKE K HEMY y CTYAEHTa IIPOUCXOJUT NEPEOLICHKA NEATEIBHOCTH, IPUPOCT KOMAH/bl SHTY3HACTOB AJIS
y4acTHs B Pa3BUTHU paboT. ITO COCOOCTBYET PA3BUTUIO OOIIEKYIBTYPHBIX MPO(ECCHOHANBHBIX KOMIIE-
TEHLMH, BbIpaOaTHIBAET HABBIKM TPAMOTHOTO M3JIOKEHUS DPE3YJIbTaTOB palOThl M MX 3aIIUTHI HEpes
KOMHCCHEM.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlomoNHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[Tpeumy1ieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 10 BOIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JIBUTATEJIBHOIO CaMOCTOsITENIbHbIE PabOTHI, BONPOCHI K METONaMHU
amrapara 3a4eTy
C orpannuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpeuMy1ieCcTBEHHO IIPOBEpPKA
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI aCCHCTCHTOM 33JJaHUs BCIYX;

- IPEe0CTaBICHUE 33JaHUs C HCIIOIb30BAaHUEM CYPIONIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /11 TakuX 0OyJarommxcst MpeayCcMaTpUBaeTCsl JOCTYII -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT ACCHCTEHTA;

— NPE/ICTaBICHNE OTBETOB YCTHO.
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[pouenypa oreHUBaHUS PE3yIBTATOB OOYYCHUS JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIIOB 110 TUCLUILIMHE TpeIycCMaTpUBaeT IpenocTaBieHne nHopMarun B popMax, aganTh-
POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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