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@DoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIIINHE «DH3KKa KOHIEHCUPOBAHHOTO COCTOSIHUS) BKJIIOYAET BCE
BUJBI OIICHOYHBIX CPEJCTB, IO3BOJISIIOIIMX IMPOKOHTPOJIUPOBATH OCBOCHHE OOYYaIOIIUMUCS
npodeccuoHalbHbIX, obuienpodeccuoHaIbHbIX u npodeccuoHaIbHBIX KOMIIETEHIIHH,
npenycMOTpeHHbIX DenepanbHbIM  00pa30BaTEIIBHBIM  CTAHJAPTOM  BBICIIETO OOpa3oBaHHS IO
HarnpasieHuto nmoaroroBku 03.03.02_ ®dusuka (kpaymdukanus «bakanaBpy») u pabodeil mporpaMMon
JTUCIUIUTNHBI « DU3UKa KOHACHCUPOBAHHOTO COCTOSTHUS.

Ha3nauenue poHIa OLIEHOYHBIX CPEIACTB

®onp oneHouHBIX cpenctB (POC) coctaBnsiercs B coorBeTcTBUU ¢ TpeboBanusmu OI'OC BO
Ui TPOBEACHUS TMPOMEKYTOYHOW arTecTalu olydarolmuxcs 1o aucuuruiiHe  «®Dusnka
KOHJICHCHPOBAaHHOTO COCTOSIHUS» Ha COOTBETCTBHE WX YYEOHBIX JOCTIIKEHUH TOATAITHBIM
TpeOOBaHUSIM COOTBETCTBYIOLIEH OCHOBHOI mpodeccnoHanbHOM 00pa3oBaTeNbHOM IPOrpaMMBI
(OIIOII). @OC siBnsieTcst COCTaBHOM YacThIO paboyei MporpaMMbl TUCIUILIHHEI.

@DOHJT OLIEHOYHBIX CPEACTB AJI MPOBEACHUSI MPOMEKYTOUHOM aTTecTalui OO0ydaroluXxcs Mo
muctumuinHe « OU3uKa KOHICHCHPOBAHHOTO COCTOSHUS» BKIIFOYACT B CeOsI: MepeueHb KOMITICTCHIIUH ¢
yKazaHueM 5TanoB ux (opmupoBanus B mporecce ocBoeHusi OIIOIl; ommcanue mnokaszaTenedt u
KPUTEPHUEB OIICHWBAHUS KOMIICTCHIIMH HA Pa3IMYHBIX 3Tanax WX (OPMUPOBAHUS, OMUCAHWC IIKAI
OLICHUBAHHUS;, TUIIOBbIE KOHTPOJIbHBIC 33JaHUSI WM HMHBIE MaTepHalibl, HeOOXOIUMBbIE ISl OLEHKU
3HAHWUW, YMCHH, HABBIKOB M (HJIM) OIBITA JIEATEIHPHOCTH, XapaKTEPU3YIOIUX 3TaNbl (OPMUPOBAHUS
koMmreTeHIui B nporecce ocBoenus: OIIOII; MmeTonnyeckue MaTepHuanbl, ONMPEAESIONIIe MPOLEaYPhI
OIICHWBAHWS 3HAHWW, YMCHHWH, HABBIKOB W (WJIM) ONBITA JNEATEIHHOCTH, XapaKTEPU3YIONIUX ATAITbI
(dbopMUpOBaHHSI KOMITETEHITUH.

@DOH/T OLIEHOYHBIX CPEJICTB CHOPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OIICHHBAHWS:

- BAIUAHOCTHU: OOBEKTHI OIICHKH JIOJKHBI COOTBETCTBOBAThH MOCTABJICHHBIM IIEJIIM 00Y4YEHHUS;

- HAQJACKHOCTU: WCIOJIH30BAHUE EAMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPHEB JUIS OLCHUBAHUS
JIOCTHIKCHMH;

- 00BEKTHBHOCTH: Pa3HBIC CTYACHTHI JIOJDKHBI HIMETh PaBHBIC BO3MOXKHOCTH JJOOUTHCS yCIiexa.

OcHoBHbIMU TTapaMeTpamu U cBoiicTBamu POC SBISIOTCS:

- TpeIMETHas HAMpaBICHHOCTh (COOTBETCTBHE TIPEAMETY HW3Y4YCHHS] KOHKPETHOH ydeOHOU
JUCITUTITUHBI);

- coaepkaHHe (COCTaB M B3aUMOCBSI3b CTPYKTYPHBIX ©IUHMII,
TEOPETUYECKON U MPAKTHUUYECKOMN COCTABIAIOMNX YUYeOHON NUCIUTUINHEI);
- 00BbeM (KOJIMYECTBEHHBIN COCTAaB OLIEHOYHBIX CpeacTB, BXosaux B DOC);

- KauecTBO oleHOoYHbIX cpenactB u ®OC B 1enoMm, obecreynBaroiiee MONy4eHHe OOBEKTHBHBIX U
JIOCTOBEPHBIX PE3yJILTATOB MPHU MPOBEACHUNA KOHTPOJIS C PA3IMYHBIMHA IEIISIMH.

o0pa3yromux cojaepKaHue

LIEPEYEHHh KOMIIETEHIIUM C YKA3AHUEM 3TAIIOB UX ®OPMUPOBAHUS B
MPOILIECCE OCBOEHHUS OBPA3OBATEJBbHOM ITPOI'PAMMBI

1.1 Ilepevyens popMupyeMBbIX KOMIIETECHIIUH

Kon HaumenoBanue WuankaTop TOCTHKEHUS B pe3ynbrare ocBoeHUS
KOMITETEHIIUH KOMITETEHIIUH KOMITETEHIIH JUCITUTUTAHBI 00y YaroIHACs
(3aKkpennienHblil 3a OUCYUNTIUHOLL) JOJIZKEH:
VK-2 YK-2. VK-2.1. Onpenensier Kpyr 3a1a4 B | 3HaTh: AHanu3upoBatb
CnocobeH paMKax MmocTaBJICH 3ajavy, BBIAEHSAS ee 0a30BbIg
OTIPEICIIATH KPYT HOW IIEJTH, OTIPEJISIISICT CBS3H COCTaBJISIONINE
3aJa4 B paMKax MEXTy HUMH, YMeTb: OcymiecTBIATH
[IOCTaBJIEHHON YK-2.2. [Ipepmaraer cnocoObt MOUCK  WHPOpMAIMH  JJIA
IIC]TM ¥ BBIOUpATh | PEIICHUS MOCTABJICHHBIX 3a7a4 U [PCHICHUS MTOCTaBJICHHOM|
ONTHMAJIbHBIC OXKHJIaCMBbIC PE3YJIbTaThI; 3aJla4d 10 Pa3IMYHBIM THIIAM|




CIIOCO0BI UX
pEIICHUs, UCXOIS
u3

OLCHUBACT NPCAJIOKCHHBIC
CIIOCOOBI C TOUKHU 3pC€HUA
COOTBCTCTBUA LCIIN ITPOCKTA,

3aIpocoB
Bnanets: Ilpu 00pabotke
MH(pOpMALUU OTINYAET (HAKThI

JICUCTBYIOIINX VYK-2.3. [Inanupyer peanuzanuio |[0T MHEHUH, WHTEpPHpETalUi,
MPaBOBBIX 3a/1a4y B 30HE CBOEH OIICHOK, dbopmupyeT
HOPM, OTBETCTBEHHOCTH C yUYETOM COOCTBEHHbIE ~ MHEHHS U
UMEIOIIHNXCSA HMMEIOIINXCS PECYPCOB U CY)KJIGHUS,  apryMEHTUPYET
pECypcoB U OTpaHUYEHUH, IEHCTBYIOIINUX CBOM BBIBOJIbI M TOUKY 3pEHUS
OTpaHUYCHUUN MIPaBOBBIX HOPM;

VK-2.4. BrlnoiHsgeT 3a1a4u B 30HE

CBOEH OTBETCTBEHHOCTH B

COOTBETCTBUH C

3aIIaHUPOBAHHBIMU PE3yJIbTaTAMU

¥ TOYKaMU KOHTPOJIS, IPpU

HEOOXOAMMOCTH KOPPEKTUPYET

CIocoObI pelIeHus 3a1a4;

VYK-2.5. IlpencraBnsier

pe3yJbTaThl MPOEKTA, IIpeiaracT

BO3MOXXHOCTH MX HCIIOJIb30BaHUS

W/WJIM COBEPIICHCTBOBAHMUSI.

[IK -3 FOTOBHOCTBIO [TK-3.1. IlonnMaeT puszndeckue Bnaners: metogamu
PUMEHSATH Ha OCHOBBI METOJIOB U CPEICTBA HaXO0XJIEHUs, 0TO0opa 1
[IPAKTUKE npeoOpazoBanus HHPOPMAITUH, 00BbeIMHEHUS PA3TNYHBIX
npodeccuonansHpie | oOMeHa nHbopMalueit Ha METOJIOB MPOBEACHUS
BHAHMS TEOPUU U PACCTOSIHUU C TIOMOIIBIO (hU3HYECKUX MCCIIEOBAHU.
METO/I0B PaaNO3JIEKTPOHHBIX CPEJICTB U YMeTb: OCMBICIIEHHO
(bU3UIeCKUX TEXHOJIOTHIA. BBIOMPATh HAYYHBIH METO]T
icciIeJOBaHUI [1K-3.2. Bnangeer MeTOH0I0THEH POBEJCHUS (PUINIECKUX

MaTeMaTU4eCKOro MOJICTTUPOBAHUS| MCCIEIOBAHUIA.
(bU3MYECKUX MPOIIECCOB U 3HaTh: CIIOCOOBI
00BEKTOB Ha 0aze Kak orpezieNieHUs! BUAOB U THIIOB
CTaHJAPTHBIX TAKETOB npodecCHOHaTBHBIX 3a7a4, a
aBTOMATU3UPOBAHHOTO TaK)K€ METOIbI UX PEIICHUS
MIPOEKTUPOBAHUS U UCCIIEIOBAHUM,| TTPU IPOBEICHUN
TaK U CaMOCTOSITEIBHO (bu3MUECKUX HCCTeT0BaHUN
CO3/1aBa€MbIX OPUTHHATBHBIX
Mporpamm.
[1K-3.3. IIpumensieT nudpoByIO
TEXHHUKY MTPH 00pabOTKe TaHHBIX
MIPHU COOJTIO/IEHUH OCHOBHBIX
TpeGoBaHui HHPOPMAITMOHHON
0€301MacHOCTH.
I1K-3.4. IIpumMeHsieT cOBpeMEHHbBIE
nH(pOpMaIMOHHBIE CPEJCTBA TIPH
MOATOTOBKE JJAHHBIX MPU
COCTaBJIEHUH 0030pOB, OTYETOB U
HAYYHBIX TyOIHKAITIIA.
1.2 3TAIIbI ®OPMHUPOBAHUA KOMITETEHIIAN
Ne Tembl Tema (pa3aes TeoOpeTHYECKOro 00y4eHusl) TUCHUMITHHbI




1 Baenenue. OCHOBHBIE MOHSTHSL.

2 OcHoBHbIE NOJ0KeHUsT HU3UKH TBEPAOTO Tela.

3 KBanToBas 3a/1aya MHOTHX TeJl.

4 A nnabaTuyeckoe npuoInKEHUE.

&) OHO2TIEKTPOHHOE MTPHOIHKEHHE

6 AHTUCUMMETPU30BAHHBIE BOJTHOBBIE (PYHKIIHH.

7 Teopust @ynkuonana [ImoTHocTn

8 Metoxa Kona-IlIsma.

9 MeTo/1bl pellieHusl ypaBHEHUH 30HHOM TEOPHUH.

10 JInHelHbIe METOIEL.

11 [TpuGi>xeHHBIC METOIBI.

12 D1eKTpoH-()OHOHHOE B3aUMOACHUCTBHE.

13 DneKTpoH-(hOHOHHOE B3aUMOJICHCTBUE B HOHHBIX KPUCTAJLIAX.
14 CBepXIpoBOAUMOCTb.

15 CBepxnpoBOIMMOCTb: MUKPOCKOIIMUECKAsI TEOPHUS .
16 OnTHueckre CBONCTBA KPUCTAILIOB.

17 KBaHTOBasl TEOpHUsI ONITUYECKUX CBOMCTB KPUCTAILIOB

Ilepeyenb KOMIEeTEHIIUIT ¢ yKa3aHMEM 3TANOB UX ()OPMHUPOBAHUSA B MPOLIECCE OCBOEHUS
00pa3oBaTeJILHON MPOrPaMMbl

KO Jranbl (POPMUPOBAHUS KOMIIETEHIUN (TeMBbI IUCHUIJINH)
KOMIIeTEHIIUH
1/2(3|4|5|/6|7|8|9|10|11 |12 |13 |14 |15 |16 |17
YK-2 + |+ [+ |+ |+ |+ |+ |+ |+ [+ |+ + + + + + +
I1K-3 ++ |+ |+ |+ |+ |+ |+ ]|+]+ |+ + + + + + +

IL.OIIACAHUE IMOKA3ATEJIEM 1 KPUTEPUEB OHIEHUBAHHUS KOMIIETEHIIA HA
PA3/IMYHBIX OTAITAX UX ®OPMUPOBAHMUSA, OIIMCAHHUE IIKAJI ONEHUBAHUA

2.1 CTpykTypa (poHIAa OLEHOYHBIX CPEACTB VI TEKYILIEro KOHTPOJISl U MPOMEKYTOYHOM

arrecTanMu
Ne Tembl | KOA KOHTpOIMpPYyEMOM HanmeHnoBaHME OLIEHOYHOIO CPECTBA
KOMIIETEHIIUH WM €€ TEKYIIUH KOHTPOJIb IIPOMEXKYTOYHAsl aTTECTALIMS
YacTH
1 YK-2 -TecroBsle 3anaHus; 3aueTHbIE BOIPOCHI
[1K-3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
-33/1a4U.
2 YK-2 -TecroBble 3ananus; 3aueTHbIE BOIPOCHI
[1K-3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
-3a/1a4u.
3 YK-2 - JJaboparopHuas padoTa; 3aueTHBIC BOTIPOCHI
I1K-3 -TecToBBIC 3aJaHNUS;
-BOIIPOCHI JIJIs1 OOCYKICHMUS;
-33/1a4U.
4 YK-2 -TecroBsle 3ananus; 3a4eTHbIE BOIPOCHI
T1K-3 -BOIIPOCHI JIJIs1 OOCYKICHHUS;
-3a1a4U.
S) YK-2 - JIaGoparopHas paboTa; 3aueTHbIE BOIPOCHI
[1K-3 -TecToBBIE 3aJaHK;
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-BOIIPOCHI JIJIs1 OOCYKICHHUS;
-33/1a4U.
6 YK-2 - JJaboparopuas pabota; 3aueTHbIC BOMPOCHI
[1K-3 -TecToBrIC 3aMaHU;
-BOIIPOCHI JIJIs1 OOCYKICHHUS;
-33/1a4U.
7 YK-2 - JJaboparopuas pabota; 3aueTHbIC BOMPOCHI
[1K-3 -TecToBbIC 3aMaHUS;
-BOIIPOCHI JIJIs1 OOCYKICHHUS;
-33/1a4U.
8 YK-2 - JJaboparopuas pabota; 3aueTHbIC BOMPOCHI
[1K-3 -TecToBrIe 3aMaHUs;
-BOIIPOCHI JIJIsl OOCYKICHMUS;
-33/1a4U.
9 YK-2 - JJaboparopuas pabota; 3aueTHBIC BOTPOCHI
[1K-3 -TecToBbIC 3aJaHUS;
-BOIIPOCHI JIJIsl OOCYKICHHS;
-33/1a4U.
10 YK-2 -TecroBble 3aaHus; 3aueTHbIEe BOIPOCHI
[1K-3 -BOIIPOCHI JIJI51 OOCYKICHHUS;
-3a/1a4U.
11 YK-2 -TecToBrIc 3aMaHus; 3a4eTHbIE BOIIPOCHI
T1K-3 -BOIIPOCHI JIJIsl OOCYKICHWS;
-33/1a4U.
12 YK-2 -TecroBsle 3ananus; 3aueTHbIE BOIPOCHI
T1K-3 -BOTIPOCHI JIJIs1 0OCYXKICHUS;
-33/1a4U.
13 YK-2 - JJaboparopHuas paboTa; 3aueTHBIC BOTIPOCHI
I1K-3 -TecToBbBIC 3aJaHUS;
-BOTIPOCHI JIJIsl 0OCYKICHUS;
-33/1a4U.
14 YK-2 -TecToBble 3a1aHus; 3adeTHbIE BOIIPOCHI
I1K-3 -BOTIPOCHI JI7Is1 OOCYKICHHUS;
-3a/1a4U.
15 YK-2 - JlaGopatopHas paboTa; 3aueTHbIE BOIIPOCHI
T1K-3 -TecToBble 3amanus;
-BOIIPOCHI 7151 OOCYKICHHUS;
-3a/1a49.
16 YK-2 - JlaGopartopHas paboTa; 3aueTHbIE BOIPOCHI
[1K-3 -TecToBEIE 3aJaHNA;
-BOIIPOCHI JIJIs1 OOCYKICHHUS;
-3a/1a49.
17 YK-2 - JlaGopatopHas paboTa; 3aueTHbIE BOIPOCHI
I1K-3 -TecToBEIE 3a]aHNA;
-BOIIPOCHI JIJIs1 OOCYKICHHUS;
-3a/1a49.

2.2 KPUTEPUM OLIEHUBAHWS KOMIIETEHIIUI HA PA3JIMYHBIX DTAIIAX UX

O®OPMUPOBAHUA ITO BUJAM OLHEHOYHBIX CPEJICTB

| No \ HanmenoBanue

\ XapakTepruCTHKA OLIEHOYHOIO

\ IIpencraBnenue
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/o

OLICHOYHOI'0O CPCACTBA

cpeacTBa

OIICHOYHOT'O CPEJICTBA B
donze

YCTHBIE OLHIEHOYHBLIE CPEJICTBA

CobecenoBanue, yCTHBIN
onpoc

CpencTBo KOHTPOJIS, OpraHU30BaHHOE
KaK creluaibHas oecena
MpernoiaBaresis ¢ 00yJaromuMes Ha
TEMBI, CBSI3aHHBIE C U3y4aeMOM
JTUCHUTIMHOM, ¥ pacCYMTaHHOE HA
BBIICHCHHE 00beMa 3HAHHI
00ydJaromerocs 1o onpeeIeHHOMY
pazzeny, TeMe, mpodsieme u T.11.

Bomnpocsl 1o
TeMam/paszenam
JUCIUTLIAHBI

KonnokBuym

CpencTBO KOHTPOJIS YCBOCHUS
y4eOHOro Marepuaia TeMbl, paszzena
WIN Pa3JIeNioB AUCLUILIMHBI,
OpPraHU30BaHHOE KaK y4eOHOe 3aHATHE
B BUJie coOece10BaHus
IpenojaBaresisi ¢ 00y4JaroUMMHICs

Bomnpocsl 1o
TeMam/paszenam
JUCIUTLIAHBI

Joxman, cooOmenue

[TpoxykT caMocTOATENBHOI PaboThI
00yyaromerocs, npeACcTaBIsIOMUN
co00i1 myOIMYHOE BBICTYIUICHHE IO
NPECTABICHUIO MTOTYYSHHBIX
PE3YJIBTaTOB PELICHUS ONPEICICHHOM
y4eOHO-TIPaKTHYECKOH, y4eOHO-
UCCIIEI0BATEIbCKOM MM HAyYHON
TEMBI

Temnb! 10KIa70B,
COOOIIECHUI

I[TMCBMEHHBIE OLTEHOYHBIE CPEJICTBA

Pedepar

[TponyKT caMOCTOSTENHHOM pabOTHI
CTYZEHTA, NPeJICTaBIIAIOLINI co00M
KpaTKoe M3JI0)KEHUE B TUCHbMEHHOM
BUJIC NTOJYYEHHBIX PE3yJIbTAaTOB
TEOPETUYECKOr0 aHAIHN3a
olpeielleHHONW Hay4YHOH (yueOHo-
HCCJIEIOBATENbCKOM ) TEMBI, I/1€ aBTOP
PacKphIBaET CYyTh HCCIIEyeMON
poOJIeMBI, TPUBOANUT PA3ITUIHBIC
TOYKHU 3pPEHHUS, a TaKXkKe COOCTBEHHbIE
B3IJISA/IBI HA HEe.

Tembl pedepaTos

Tect

CucreMa cTaHIapTU3UPOBAHHBIX
3aJaHIH, TT03BOJISIOMIAs
aBTOMATHU3UPOBATh MPOLETYPY
WU3MEPEHMS YPOBHS 3HAHUM U YMEHUU
oOyu4aromnerocs.

®OHJ TECTOBBIX 3aJaHUMN

Konrponsnas padora

CpencTBo IpoBepKU YMEHUN
IMPUMCHATH TOJTYUYCHHBIC 3HAHUA 1A
peleHHs 3a1a4 ONpeIeJIEHHOTO THIIA
110 TEME WM Pa3Jeny

KoMuiekT KOHTpOIbHBIX
3aJlaHUi 110 BapHaHTaM

JlaGoparopHas paboTa

CpenctBo [uist 3aKperuieHus 1
NPaKTHYECKOTO OCBOCHHUS MaTepHaa
10 ONpeeTICHHOMY pa3Jieny

Kommiekt
a00paTOPHBIX 3aaHUN

3amaua

OTO CpeACTBO PACKPHITHS CBSI3U
MEXKy TaHHBIMH U UCKOMBIM,

3amanus 1o 3agayamM

6




BOIIPOC 3a4a491

3aaHHbIC YCIIOBUCM 3aJia4uH, HA
OCHOBE 4€Tr0 HAI0 BBI6paTI), a 3aTcM
BBIINIOJIHUTH I[CFICTBHSI, B TOM 4YHUCJIC
apI/I(i)MCTI/I‘{eCKI/Ie, n a1aThb OTBET HaA

A) KPUTEPUH U IIKAJIA OHEHUBAHUSA OTBETOB HA YCTHBIE BOITPOCHI

Ne i/t

Kpurepuu onienuBanus

KonnuectBo
0aJUIOB

Orenka/3auer

1) nosHO ¥ apryMEHTUPOBAHO OTBEYAET 110
COJIEPKaHUIO 3a/IaHus;

2) oOHapy»KUBaeT MOHUMAHUE MaTepHalia, MOXKET
000CHOBATh CBOM CYKJICHHUS, TPUMEHUTH 3HAHUS Ha
IIPAKTHKE, IPUBECTU HEOOXOAUMBIE IPUMEPHI HE
TOJIBKO 0 Y4€OHUKY, HO 1 CAMOCTOSTEIHHO
COCTaBJICHHBIE;

3) u3naraet Matepual mociea0BaTeIbHO U
IPABUJIBHO.

10

OTJIIMYHO

CTYJIEHT J1aeT OTBET, YJOBIIETBOPSAIOIIUN TEM KE
TpeOOBAHUSAM, UTO U JJI OLEHKH «5», HO IOMyCKaeT
1-2 omuOKH, KOTOPBIE CaM K€ UCIPABIISET.

XOPOIIO

CTYACHT OOHApYy>KUBAET 3HAHUE U TIOHUMAHHE
OCHOBHBIX TOJIOKCHHI JAHHOTO 33JJaHHs, HO:

1) uznaraer marepua HEMOJIHO U JJOIIyCKaeT
HETOYHOCTHU B OIPEICJICHUH MTOHIATUN WU
(bopMyIIMpPOBKE MPaBUI;

2) He yMeeT 10CTaTOYHO IITyOOKO M JoKa3aTeabHO
000CHOBATH CBOM CYXJ/ICHUS M IPUBECTH CBOU
HpUMEDHI;

3) u3naraet MaTepual HeMociIeI0BaTeIbHO 1
JIOTTYCKAeT OLTUOKHU

5-6

YAOBJIETBOPU-
TEIBHO

CTYJIEHT OOHapy>KMBaeT He3HAHUE OTBETA HA
COOTBETCTBYIOIIIEE 3aJJaHUE, TOMYCKAeT OLTHOKHU B
bopMyITUPOBKE ONIPEIETICHUI U TIPaBUI,
MCKaKAIOIIHe UX CMBICI, OECTIOPSIIOYHO U
HEYBEPEHHO M3J1araeT MaTepuai; OTMEUYarOTCs TAKUE
HEJIOCTAaTKU B IMOJATOTOBKE CTYJIEHTA, KOTOPbIE
SIBJISIFOTCSI CEPBE3HBIM MPEIMSITCTBUEM K YCIICIITHOMY
OBJIAJICHUIO MTOCIEAYIOLIMM MaTEPUATIOM

HEYJIOBJIE-
TBOPUTEIBHO

b) KPUTEPUU U IKAJIA OIIEHUBAHUSA PE3YJIBTATOB TECTUPOBAHUA

Nen/m | TecToBBIE HOPMBI: % TIPABUIIBHBIX OTBETOB KomnuuectBo 6a110B
1 90-100 % 9-10

2 80-89% 7-8

3 70-79% 5-6

4 50-59% 3-4

5 50-59% 1-2

6 menee 50% 0

B) KPUTEPUM U IKAJIA ONEHUBAHUS PE3YJIBTATOB PEHIEHUA 3AJTAY
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Kpurepun onieHnBanus

KonnuectBo
OaJUIOB

ITonHoe BepHOE peleHue. B 10rnyeckoM pacCyKI€HUH U PELICHUN HET
olMOOK, 3a/1a4a pelieHa paluoHaIbHbIM criocoOoM. ITomyyeH npaBuIbHBIN
OTBeT. SICHO onmcaH cnocod peneHus

9-10

BepHoe petienue, HO UMEIOTCSI HEOOJIBIIUE HEJTOUETHI, B IIEJIOM HE BIIUSIOIINE
Ha peIICHHE, TaKue KaK HeOOJbIIIHE TOTUIECKHE MMPOITYCKHU, HE CBSI3aHHBIC C
OCHOBHOI1 uneelt peienus. Pemenue ohopMieHo He BIIOJTHE aKKYpaTHO, HO
9TO HE MEIIAET NOHUMAHUIO PEIICHUSI.

7-8

Pemenne B nesnom BepHoe. B 1orndyeckoM paccyXJeHUH U PEIIeHUH HET
CYLIECTBEHHBIX OIIMOOK, HO 3aj[aya perieHa HeONTUMAIbHBIM CLIOCOOOM MITH
JIONYIIEHO He OoJiee IBYX HE3HAYMTENbHBIX omHOoK. B pabote
INPUCYTCTBYIOT apuMeTHUecKas OMmrOKa, MEXaHW4YeCcKast OIMOKa UITH OIHCKA
IPY TIEPENUCHIBAHUY BBIKJIIOK HJIM OTBETA, HE MCKAa3HBIIHE Y KOHOMHUUECKOE
cofiep’KaHHe OTBETA.

B normueckom paccyKIeHUH U PEIICHUH HET OIUOO0K, HO JAOIyIIeHa
CylIecTBEHHasl OIIMOKAa B MaTeMAaTHYECKUX pacueTax. [Ipu oObscHeHNH
CIIO’KHOTO SKOHOMHUYECKOTO SIBJIICHHS yKa3aHbl HE BCE CYIIECTBEHHBIC
(dakTopbl

3-4

HNmerotcs CYHICCTBCHHBIC OIIMOKHU B JTJOTMYECKOM PacCCy’KJACHUU U B PCHICHUMU.
Paccunurannoe 3HaYCHHE NCKOMOM BEIMUMHEI HCKAKAaeT SKOHOMUUECKOE
COACPIKAHUC OTBECTA. I[OKa?»aHBI BCIIOMOT'aTCIIbHBIC YTBCPIKACHU,
IoMorarouue B pCuICHMU 3a1a49u.

PaccMmoTpeHs! oTAeNbHbIE CIyYau IPU OTCYTCTBUU pelieHus. OTCyTCTByeT
OKOHYATEJIbHBIA YMCIICHHBIA OTBET (€CJIK OH IIPEyCMOTPEH B 3a/aue).
IIpaBuiIBHBIN OTBET yrajaH, a BBICTPOCHHOE IO/ HETO PELIEHHUE -
0€30CHOBATEIHHO

7

PemieHne HEBEpHOE MM OTCYTCTBYET

I') KPUTEPUHU N HIKAJIA OHEHUBAHUSA PEPEPATOB

No

/1

Kpurepuu onieHuBaHus

KonnuectBo
0aJUIOB

1

BrimonHeHs! Bce TpeOoBaHMsI K HAMMMCAHUIO U 3alIUTe pedepara: 0003HAUECHA
npoOiemMa U 000CHOBaHA €€ aKTyaJIbHOCTb, CIIeIaH KPaTKUW aHaIu3
pa3IMYHBIX TOYEK 3pEHUS Ha pacCMAaTPUBAEMYIO MPOOIEMY U JIOTHYHO
U3JI0’KEeHA COOCTBEHHAS MO3HIIHS, CHOPMYIHPOBAHBI BBIBOJIBI, TEMA PACKPHITA
MOJTHOCTHIO, BBIZICPKAH 00bEM, COOIOICHBI TPEOOBAHUS K BHEITHEMY
Oq)OpMJ'IeHI/II-O, JAaHbI IPaBUJIBHBIC OTBETHI HA TOMMOJHUTCIBHBIC BOITPOCEHI

9-10

OcHoBHBIE TpeOOBaHMs K pedepaTy U €ro 3aIluTe BHIIOIHEHbI, HO IPU 3TOM
JIOTIYIIEHBI He0UeThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0KEHUU
MaTepuaia; OTCYTCTBYET JIOTHYECKas MOCIIEI0BATENBHOCTD B CYXK/ICHUAX; HE
BbIIep)KaH 00beM pedepaTa; UMEIOTCS yIylieHus: B 0pOpPMIIEHNH; Ha
JIOTIOTHUTEIIbHBIE

BONPOCHI IIPH 3aILUTE JaHbI HEMIOJIHbIE OTBETHI.

NmeroTes cyliecTBeHHbIE OTCTYIUIEHUS OT TpeOoBaHui K pedepupoBanuto. B
YaCTHOCTH: TEMa OCBEIll€HA JIMIIb YACTUYHO; JOMYIIEHbI (PaKTHUYEeCKHe
OLIMOKH B COJepKaHUU pedepaTta UK MPH OTBETE HA JOMOJHUTEIbHbIE
BOIIPOCHI

4-6

Tema ocBoeHa JIMIITH YaCTUYHO; JAOMYIIEHbI IpyOble OUIMOKH B COJCPKAHUN
pedepara win npu OTBETE Ha IONOJIHUTENIBHBIE BOIIPOCHL; BO BPEMs 3aILUThI
OTCYTCTBYET BBIBOJ.

1-3




5} Tema pedepara He pacKkpbITa, 0OHAPYKUBAETCS CyIleCTBeHHOE HemoHuManue | 0
POOJIEMBI

J) KPUTEPUU U IKAJIA OHEHUBAHUS KOHTPOJIBHBIX PABOT

Ne Kpurepuu onieHuBanus Konunyectso

n/m 6aJI0B

1 AOCONI0THOE TOHUMAHKUE CYTH BOIIPOCOB, OE3YKOPU3HEHHOE 3HAHHUE 19-20
OCHOBHBIX ITOHSATHI U MOJ0KEHHH, JIOTHYECKH U JIEKCHIECKU TPaMOTHO
U3JI0KEHHBIE, COIePIKaTeNIbHbIE, ApTYMEHTUPOBAHHBIE M MCUEPIIBIBAIOIINE
OTBETEHI

2 ['my6Gokoe TBepi0e 3HaHNE OCHOBHBIX IMOHATHI M MOJIOKEHHH MO0 BOIPOCaM, 17-18
CTPYKTYpPHPOBaHHBIE, TIOCJIEIOBATEIILHBIC, IOTHBIE, TPABUIbHBIE OTBETHI

3 ['my6okue 3HaHUs MaTepuala, MpaBUJIbHOE TOHUMAHKUE CYTH BO- 15-16
IPOCOB, 3HAaHHE OCHOBHBIX MOHATUH M TIOJIOKEHHUH 110 BOIIPOCAM,
coJiepKaTeNbHbIe, TIOJTHBIE U KOHKPETHBIE OTBET Ha BOIPOCHl. Hammune
HECYIIECTBEHHBIX MJIM TEXHHYECKHX OIIMOOK

4 TBepbie, JOCTATOYHO MOJIHBIE 3HAHUS, XOpOIllee TOHUMaHue CyTH Bompocos, | 13-14
NpaBWIBHBIC OTBETHI Ha BOIIPOCHI, MUHUMAJIbHOE KOJIMYECTBO HETOYHOCTEH,
HeOpexHoe oopmiieHHe

5 TBepable, HO HENOCTATOYHO IIOJIHBIE 3HAHMS, 110 CYTH BEPHOE IOHUMAaHUE 11-12
BOITPOCOB, B IIEJIOM IIPaBHJIbHBIC OTBETHI HAa BOIPOCHI, HATMYHE HETOYHOCTEH,
HeOpexHoe oopmiieHHe

6 OO61ue 3HaHus1, HEIOCTATOYHOE TTIOHUMAHUE CYTH BOIIPOCOB, HATUYHE 9-10
00JIBIIOrO YKca HETOYHOCTEHN, HeOpexHOe 0popMIICHHE

7 OTHOCHTEIbHBIC 3HAHUS, HAIMYHE OINOOK, HeOpexHoe ohopMiIeHHE 5-8

8 [ToBepxHOCTHBIE 3HAHMSI, HATMYUE TPYOBIX OIIMOOK, OTCYTCTBHUE JIOTUKU 1-4
U3JI0KEeHUsl MaTepraja

9 OTcyTcTBHE OTBETA, JaH OTBET HA JPYTHE BOIPOCHI, CIIUCHIBAHUE B XO/IE 0

BBITIOJTHEHUS paOOThI, HATMYUE Ha paboyeM MecTe TEXHUYECKUX CPEJNICTB, B
TOM 4Hclie TenedoHa

III THITIOBBIE KOHTPOJIBHBIE 3AJAHUSA UJIN UHBIE MATEPHUAJIBI,

HAOBXOJNMBIE JIUISI OHEHKH 3HAHW, YMEHUWI, HABBIKOB,

XAPAKTEPHU3YIOIINX 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUI B ITIPOIIECCE

OCOBEHHS OBPA3OBATEJBHOMN NPOT'PAMMBI

IMIxana OICHUBAHUA, MOKA3aTCJIM U KPUTECPHUH OUCHHUBAHMSA 06p330BaTeJ'ILHI>IX pe3yjabTaToB

o0yuamonerocst
IIxana IToka3aTes i U KpUTEPUH OLICHUBAHUA
OLICHUBAHUA
S, «OTIHYHO» CTyneHToM /1aH MOJNHBIN, B JOTUYECKON NOCIEI0BATENIBHOCTH Pa3BEPHYTHII

OTBET Ha MIOCTaBJICHHBIN BOMPOC, T/I€ OH MPOJEMOHCTPUPOBAI 3HAHUS IIPEIMETA B
MTOJTHOM 00beMe Y4eOHOM MPOTpaMMBI, IOCTATOYHO TITyOOKO OCMBICIIUBACT
JTUCIHUILTAHY, CAMOCTOSITENIbHO, U UCUEPIBIBAIOIIE OTBEUAET HA JTOTIOTHUTEIbHBIC
BOIPOCHI, IPUBOJUT COOCTBEHHBIE MPUMEPHI IO MTPOOIEMAaTHKE [TOCTABIEHHOTO
BOMPOCA, PEIINI MPE/UI0KECHHbIE MPAKTUYECKUE 3a0aHusl 0e3 OmuOoK.




4, «xopouio» CryneHTOM naH pa3BEpHYTBHIM OTBET HA IIOCTABJIEHHBIM BOIIPOC, TI€ CTYACHT
JEMOHCTPUPYET 3HaHUs, NPUOOPETEHHbIE HAa JICKUMOHHBIX W CEMHUHAPCKUX
3aHATHUSAX, A TAKXKE MMOIyYEeHHBIE TOCPEICTBOM M3YyUEHHUS 005S3aTEIbHBIX yU4eOHBIX
MaTepualoB IO Kypcy, JaeT apryMEHTUPOBAHHbIE OTBETHI, IPUBOJUT IIPUMEPHI, B
OTBETE IIPUCYTCTBYET CBOOOJHOE BJIaICHUE MOHOJIOIMYECKON PEYBIO, TOTMYHOCTb
U TOCJEN0BAaTENbHOCTh OTBeTa. OIHAKO JIONMYyCKAaeTCsd HETOYHOCTh B OTBETE.
Penmnl npeiioykeHHbIE IPAKTUYECKUE 33JaHUs C HEOOJIBIIMMH HETOUHOCTSIMH.

3, «ynoBuetBo- | CTyJE€HTOM JaH OTBET, CBUJECTEIIBCTBYIOUIMII B OCHOBHOM O 3HAaHUU IIPOLIECCOB

PUTEIBHO» M3y4aeMoM AUCLUMILINHBI, OTINYAIOIIUICSA HEAOCTATOYHON [NIyOUHOM U MOJTHOTOM
pacKpbeITUs  TEMbl, 3HAaHUEM  OCHOBHBIX  BOIPOCOB  TEOPHUH,  CJ1abOo
c(OpMHPOBAHHBIMI HABBIKAMH aHAJHM3a SIBJICHHUH, MPOIECCOB, HEIOCTATOYHBIM
YMEHHEM [1aBaTb apryMEHTHPOBAaHHBIE OTBETbl W IPUBOJUTH IIPUMEDSI,
HEI0CTaTOYHO CBOOOHBIM BJIaJICHUEM MOHOJOTHYECKOW PEUbl0, JIOTUYHOCTHIO U
II0CJIe/I0BATENbHOCTBIO OTBETA. JoMmycKaeTcss HECKOIbKO OIMOOK B COJEPKAHUU
OTBETA M PELICHUU TPAKTUYECKHUX 33 IaHUMN.

2, «HEyAOBIIE- CTryneHTOM JaH OTBET, KOTOPBIM COAEPKUT psJ CEPbE3HBIX HETOYHOCTEM,
TBOPUTENBHO» | OOHAPYKMBAIONINI HE3HAHHWE TIPOLECCOB HM3Yy4aeMOW NPEAMETHOW O0JIacTH,
OTIUYAIOIIMNCA HErmTyOOKMM PACKPBITHEM TEMbl, HE3HAHHEM OCHOBHBIX
BOIPOCOB  TEOPHH, HECPOPMHPOBAHHBIMH HABBIKAMU aHAJIM3a  SBIICHHM,
MPOLIECCOB, HEYMEHUEM JaBaTh AapryMEHTUPOBAHHBIE OTBETHI, CJIA0BIM
BJIQJICHUEM  MOHOJIOTMYECKOM  peublo,  OTCYTCTBUEM  JIOTUYHOCTU MU
MOCJIEI0BATEIbHOCTH. BBIBO/IBI TOBEPXHOCTHBI. PenieHne npakTHyecKux 3a1lanui
HE BBINOJHEHO. T.e CTYJEHT HEe CIHOCOOEH OTBETUTh Ha BOIIPOCHI JaXe MHpH
JIOTIOJHUTEIbHBIX HABOSIIMX BONPOCAX MPENoIaBaTelis.

KounTpoJabHble 3a1aun.

1. Crpykrypa anma3za. CKOJBKO AaTOMOB COJIEpPKHUTCS B TIpaHELUEHTPUPOBAHHBIA KyOMUECKOM
JJIEMEHTapHOM sSTYeHKe?

2. Ocp cummMmerpusi mopsinka. Kpucrammndeckass pemieTka HE MOXKET HWMETh IOBOPOTHYHO — OCh
CUMMETpHUS IATOro nopsiika. JlokasaTs 3T0 yTBEPKIACHHE.

3. Onpenenuth, Kakue HJIEMEHTHI CHMMETPUH HMEIOTCS B KyOe, a Takke B KyOe, TpaHH KOTOPOTO
3aIUTPUXOBaHbl TaK, YTO HAIPaBJICHUsA IUTPUXOB HA IEPECEKAIOIUXCS TPaHAX B3aMMHO
MePIEeHIUKYISIPHBI.

4. OnpenenuTb MEXIUIOCKOCTHBIE PAaCCTOSHUS B KyOMYeCKO# pelieTke B ceMelcTBaxX IJIOCKOCTEH C
unaexcamu (100), (110), (111) u (112).

5. BeiBecTu 3aKoH 30H ( 3aK0oH Beiicca), KoTopslii riacuT: eciu [uvw]- ock 30HbI, a (hKl) — rpaus sToi
30HEI, TO hu + kv + lw = 0.

6.IlpuBecTy BBIpa)K€HUS Ul MapaMeTPOB siU€EK NMPSMOW M OOpaTHOM PEIIETOK BCEX CUCTEM, HMX
MEXKIIIOCKOCTHBIX PACCTOSSHUN U 00BEMOB 3JIEMEHTAPHOM SUEHKU.

7. Iloka3atp, uTo B KyOndeckoii cucreme Harpasienue (hkl) mepnenaukynsapuo x rpanu (hkl).

8. Jlokasath, yTO B KyOudeckoi cucteme yroia ¢ wmexay HopMmamsimu Kk rpadsm (hikily) u (hakolo)
omnpeaensercs GopMyIoi:

hh, + kk, +1,1,

JB2 k2 +12)(02 + k2 +12)

9. BriBectn BhIpakeHHE s dHeprun Depmu JUTsi MOJETH CBOOOIHBIX AJIEKTPOHOB MeETajlia IPH
a0COJIIOTHOM HyJI€ TEMIIepaTyphbl.
10. Cuuras cepeOpo 0JJHOBAJIEHTHBIM METAJUIOM CO c(hepruuecKoi MOBEpXHOCTbI0 DepMH, BBIYUCIUTH
CIICAYIOIINE BEIINYUHBIL:

1. snepruro @epmu u temneparypy depmu;

2. ckopocts Depmu;

3. CpeHIO ITMHY CBOOOIHOTO MpOoOera AJIEKTPOHOB

CoS @ =
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MIpU KOMHATHOM Temreparype v BOJIU3U aOCOTIOTHOTO

HYJI TEMIIEPATYP;

4. o0BeM niepBoit 30HBI bpuintosHa.

Vcnonp30BaTh B pacyeTax CleAyIOIMe AaHHble ;s AQ: mmoTHocTs 10,5 rem™; aTOMHBIH Bec
A=107,87; ynenbHoe conpoTuienne p= 1,61-10%om cm mpu 295°K 1 0,0038°107° om-ecm pu 20°K

11. DnexTpoH IBHUXKETCS B OAHOMEPHOM IEPUOJMYECKOM IOTEHIMAIBHOM IIOJIE, CO3/1aBacMOM
aTOMaMH, HaXOAAIIUMHUCS Ha paccTossHuu d Ipyr OT Ipyra.

[Toka3atb, YTO BOJHOBBIC (DYHKIIMH 3JIEKTPOHOB MOTYT MMeTh BHI U (X) exp (ikx), rae u (X) —
GbyHKIUS TOM >X€ MEePUOAMYHOCTH, YTO U MoTeHuuan. llpeamonaras, 4To B TpPEeXMEpPHOM CIyyae
BoJIHOBast (pyHKIMs umeeT aHamoruunbiid Bua: U (r) ekx (ekr), ompenenuts 3Ha4YCHHS BOJHOBOTO
BeKTOpa K 17151 rpaHelieHTPUPOBAHHOM KyOUYEeCKOW PEIIETKH.

12. 3ona bpummosna pomOuueckoil pemerku. Ilycte pomOuueckass pemieTka HMEEeT TpHU
NPUMHUTUBHBIX OCEBBIX BEKTOpa a=bX, D=2y, C=z, miuHa KOTOpPBHIX BbIpaxkatoTcs B . ONpeaeauTh
pasmepsl U GOpMY OIPEEIUTh pa3Mepbl U (opMy NepBoii 30HBI BprintrosHa.
13. Tloka3zaTh, 4TO Ha TpaHUIaX MEPBOI 30HBI bpuiTiosHa BoHOBBIE (DYHKIIMK CBOOOAHOTO 3JIEKTPOHA
B OJHOMEPHOW MEPHOAMYCCKON perieTKu ¢ rnepuogaoM 0 BeIpokaeHbI. [1oka3arh, YTO €CiM KaKIbIid
aTOM BHOCHUT Majio€ BO3MYIIEHUE, TO B MEPBOM MPHUOIMKEHUN IO BO3MYILIEHUIO BOJHOBbIE (DYHKIIUU
Ha TPaHUIIE 30HbI IPONOPLIMOHANIBHBI.
. NzX nzX
sin—— u €c0S—— (N — 1enoe Yucio).

d d
14. Tloka3arp, 4TO B Ciyyae, KOIJa JBM)KEHUE 3JIEKTPOHA B KPHUCTANIE MOXXHO PaccMaTpUBaTh Kak
pacripocTpaHeHHE MIO0CKONH BOJIHBI exp(ikr), KBaHT /K COOTBETCTBYET UMITyJbey. [lokaszare, urto eciu

Ha KPHUCTaJUI JEHWCTBYET BHEUIHEE JJIEKTPUYECKOE II0JIE, TO CKOPOCTh HM3MEHEHHUS HMITYJbCa B
3aBHCUMOCTH OT BpPEMEHM TAaKOBa, YTO 3JEKTPOH MOXKET pacCMaTpUBAThCSA KaK yacTULA, oOpaTHas
Macca KOTOPOU SABJISIETCS] TEH30PHOW BEJIMYMHOM, UMEIOIIEH KOMIIOHEHTHI:

o
m); h® okok,

15. BoluncnuTh paBHOBECHYIO KOHIEeHTpamnuio a) nedexroB lllortku; 0) nedexroB dpenkens B
KpHUCTAJLIE.

CocraB u coaepkaHMe 3aaHMil, 32124, KOTOpPbIe PeAyCMOTPEHbI /1JIsl pellleHUusl UM pa3dopa Ha
3aHATHSX.
Sansmue 1.
3ajaya 1. M300pa3uTh CTPYKTypy KpHUcCTalia, AIs KOTOPOTO BEKTOpHI TpaHcmsiuuu (a,,a,,a,) U

aroMublii 6azuc (A, B) ompenensiores cienyromum o0pasom:
a, =a O,—,—j
a, =a(,0,0) A=2a(0,0,0) =[000]

a) a, =a(0,1,0) B_a(l 1 1) FH} 6) a,=2a
a, =a(0,01)

A=a(0,0,0) =[000]

03] -2 1 1)-[121]

1
2 ) )
222 222
11
a;=a —,—,0
2 2

2'2'2

222

11
al =a O,E,Ej
L A=4a(0,0,0) =[000]
a,=al —,0,=
4 4 4 444
11
a;=a —,—,0
2'2 j
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3amauya 2. OnpeaeauTh YKCI0 aTOMOB B PaCIIMPEHHON d1eMeHTapHoi stueiike, tuma NaCl, nveroreit
dbopmy KyOa.
3aoaua 3. Ilycts a,,a,,a8, - BEKTOPHl TPAHCISIMKA HEKOTOpO#l pemerku bpaes. Ompenenum Tpu

BEKTOpa

u, =la, +ma, +na,
u, =l,a, + m,a, +n,a,
u, =la, + ma, +n,a,

rae |;,m;,n; - nenste yncna. [Tokasarts, uTo ecnu

Il ml nl
l,b, m, n,|=N,
IS m3 n3

rie N — memoe 4mcio, To BeKTOpbl U ,U,,U, 00pasylOT HEKOTOPBI HOBBIM HAa0Op OCHOBHBIX

TPAHCIAUUN U HAUTH 00BEM JIEMEHTAPHOM AYEHKHU, TOCTPOSHHON HA TAKUX BEKTOPaX.

3angaua 4. [Tokaszars, 4TO 0OBEMHOLIEHTPUPOBAHHAS KyOWUYecKasi pemeTka MOKET OBITh pasJiesieHa Ha
JIBE TMPOCThIe KyOudyeckue pemerku A u B Tak, 4ro HM ofHA mapa OMmKalIux cocelei B UCXOTHOU
peuierke He okaxercss B pemierke A win B. IlokazaTh Takxke, 4To mpocras KyOudeckas pelierka
MOJKET pacCMaTPHUBAThCS KaK JBE TPAHEIIEHTPUPOBAHHbBIC, @ TPAHELIEHTPUPOBAHHAS KaK 4 MPOCTHIX.
3anamue 2.

3anayva 1. J{ns cTpykTypsl anmasa (chanepura) HATH BETUYUHY TETpadipruueckoro yria A-B-A.
3amaua 2. Haiftu KO3(pQUIMEHT YMAaKOBKH JJIsi HPOCTOH, OOBEMHOLEHTPUPOBAHHON U
rpaHelEeHTPUPOBAHHON KyOUYECKON PEIIETKH.

3anamue 3.

3ajaga 1. [IpsMbIM pelieHHEM YypaBHEHUS (ai b, )= 270, , TOKa3aTh, YTO BEKTOPBI TPAHCIALUIL

00paTHOM PEeIIeTKH ONPENENIIOTCs (OPMYIIaMU:
[a;.a]
b, =27—1———,
(a;.[a,.a;])
rae i,j,K — mukyeckue nepecTaHoBKy uncen 1, 2, 3.

. ~ 27)3
3agaya 2. Ilokaszath, 4ro 00BEM mEepBOM 30HBI bpummosna € =(Q) , rme Q, - o0bem

0

JJIEMEHTApHOU sTYENKU perieTku bpas.

3amaua 3. Tloka3atp, 4TO penieTka, oOpaTHasi K 0OpaTHOM, COBIAJAET C UCXOAHOU pemeTkoil bpasa.
3anamue 4.

3ajaya 1. [lonyunth mpaBUIBHO HOPMHUPOBAHHBIE OJIHOJAETEPMHHAHTHbIE (QYHKIMHU cucTeMbl u3 N
YaCTHI] C TOTYLEJIBIM CIUHOM ((hepMU-4acTHIIbI)

3ajaya 2. [lonyunTh mpaBUILHO HOPMHUPOBAHHBIE OJIHOJAETEPMHHAHTHBIE (YHKIMHU cucTeMbl u3 N
YaCTHI] C LEJIBIM CTMHOM (003€-4acTHIIbI).

3amgada 3. [lomyuuTs BBIpak€HHE Ui 3HEpruu B Mmetone XapTpu-Doka yepe3 OIHOAIEKTPOHHBIE
Gynkuu cucteMbl N 3JIEKTPOHOB, HAXOJAIMXCS B Tone saep 3apaga Z;,J =1,...M .

3agaya 4. C 1NOMOILIBI0 BApHAIMOHHOTO METOJa, HCIOJb3Yys (PYHKIMOHAI SHEPrUH, MOIYUYUTh
ypaBHeHus Xaprpu-doka.
3agaua 5. Ilokaszare, uto ypaBHenue lllpeaunrepa st nmepuoAMYECKON YAacTH BOJHOBOM (YHKLIUU
¥, () MOXHO 3amnHcaTh B BUjie
(P +hk)?
2m

rie y, (r)=e*"u, (r).
3anamue 5.

+V(r) ju (r) =&(k)u, (r),
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3amaya 1. [Toka3atb, 94TO 1151 OTHOATOMHOTO KpUCTaJLIa, GyHKIIHS, IIOCTPOCHHAS KaK
1 ika
D, (r) =—==> e"p(r -a),
VN 3

rae @(r)- ¢yHKOUM, JTOKAIM30BaHHBIE B OKPECTHOCTH Y3IIOB PEIICTKH, SBISICTCS BIOXOBCKOM
dbyHKIHEH.

3ajaya 2. PaccMOTpeTh 0JJHOMEPHYIO MOJIEIIb KPUCTAILIA ¢ IOTCHIMAIOM BUJA:
U,, O<x<p
U=y
0, —-g<x<0
¥ ICPUOJOM pEHIeTKH a= p+(. HaiiTu BonHOBBIC (YHKLHMHU, CIIEKTP SHEPrHil M PacCMOTPEThH
npenenbHbli caydaii p—0,U, — oo, tak uro U, p =Const .

3anamue 6.
3amaua 1. Mcmonb3yst METOJ TUIOCKUX BOJIH, HAWTH CHEKTP SHEPIHid B OJHOMEPHOM KpHCTAIIIE IS
3Ha4eHUH BOJHOBOI'O BEKTOpA Ha IpaHMIle 30HbI bpuiitosHa.
3amaua 2. [lokaszare, YTO Ha TpaHHUIAX MEPBOM 30HBI BpHILIIO’HA BOJHOBBIE (YHKIHMH CBOOOJHOTO
ANIEKTPOHA B OTHOMEPHOM pelieTke ¢ nepuoaoM d BBIPOIKICHBL.
3amaua 3. PaccmoTpeTs 3a1auy 0 2-X MEPHOM 3JIEKTPOHHOM Ta3e U
a) M0Ka3aTh, YTO KMHETHYECKAs SHEPTHUs IEKTPOHA B «yIIy» 30HbI bpuiuitosHa B 2 pa3a Oosblie,
9YeM Ha CepeHE CTOPOHBL;
0) HalTH 3TO OTHOIIEHUE U1 3-X MEPHOTO CIIyYasl.
3anamue 7.
3agaua 1. [Toka3aTh, 4TO 1151 JIFOOOI'O COCTOSHUS JIEKTPOHA B KPHCTAJLIE I'PYIIOBas CKOPOCTh B J1Ba
pasza Oonbmie (azoBoil ckopocTH. HaliTu COOTHOIIEHHE MEXIy TPYNIIOBOH M (a30BOM CKOPOCTHIO,

2 4 2A?
eciu 3akoH aucniepcun umeet Bua £(K) = AK® + BK”, a Takxe nokasare, 4to V,, =V, , €ClIH & = oB
3ajmaua 2. TTokasaTh, 4TO 1M KakIOH HEpreTHuecKkoil 30HBI cymectByer 2N° 3 COCTOSIHHI,

7

MPUXOASIIUXCS Ha €IMHUIY 00heMa 00paTHOTO MPOCTPAHCTRA.

3anamue 8.

3amaga 1. Jloka3aTh CBOWCTBO «TpaHCIAUMW» (QYHKIMK BaHHbe &7 OJHOMEpPHOro ciydas
®, (X) = @, (X —na), rae N — HOMep y3J1a OTHOMEPHOU PELIETKH C MEPUOIOM a.

3aaua 2. Jloka3ath OpTOroHaNbHOCTh QyHKIHMN Banube @, (X).

3ajaga 3. Berumcnuth ¢GyHkuuu BaHHbe Ui ciayyas OpOCTOM KyOMYecKOW pelleTKH, Korjaa
bnoxoBckas ¢GyHKIMS 3a1aeTCsl TNIOCKON BOJTHOM (3JIEKTPOH B IMYCTOM pEIIETKE).
3amaya 4. Jlng mpocToil KyOWYecKo pemieTku ¢ JIMHOW pedpa a BBIYUCIUTH 4 HIDKHUX 3HEPrUH

o T
CBO60}IHBIX OJICKTPOHOB, €CJIM BOJHOBOM BEKTOP B CXEMC MNMPUBCIACHHBIX 30H HMECT IAJIUHY 2—1/1
a

MePICHIUKYISIpEH TpaHu Ky0a.
3agaya 5. Mcnonb3ys BRIpaKEHUE JJISI SHEPTUHU B METOJIE€ CUIIBHOU CBSI3U

Z h(n)eikn

n

Z S(n)eikn

rae n(n,n,n,)=na, +n,a, +n,a,, a Taoke cuntas semuuunsl N(N), S(N) mapamerpamu, MOTYYUTH B

e(k) =g, +

NPUOIMKEHUN OMKAUIINX coce/iel sIBHbIE BhIpaskeHus s GpyHkimu £(K) oaHOaTroMHOro KpHcTaia

c [IKP, OLIK u I'lIK pemeTkoi.
3amaua 6. Ilomyuuts BBIpaKeHHWE g TeH30pa A(PGEKTUBHONM MacChl KpUCTaula € TPOCTOM
KyOMYeCKOH peIIeTKO, €ClIu CIIEKTP SHEPTHl UMEeT BU
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(k) =

E, - 2A[cos k,a+cosk,a+cos kza]

Y HaWTH TIpe/iesIbHbIC 3HaYeHUs JIsl TOUuku K =0.

Bonipocel 1 3agaHus 11 HHAUBUAYAJbHOH M CAMOCTOSITEJILHOM PadoThlI.

N

BOoo~NoOGOR~W®W

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.

30.

31.
32.
33.
34.

35.
36.

0.

Hate onpenenenue peuetku bpasa.

Kakue cBoiicTBa ABISIOTCSA OOIIKMMU JUIsl IPUMUTHUBHOM sluelky U siueliku Burnepa-3eiitua? B
4eM 3aKIH0YAr0TCS UX OTIUYHA?

SIBnisieTcst M psiMast pereTka 0OpaTHOM M0 OTHOIIEHHIO K CBOEH 0OpaTHOi?

Kak Bpramcisiercst 00beM dJIeMeHTapHON sTUehKu?

Kak Beruucnsiercst 00wem siueiiku Burnepa-3eitia?

VYKazaTh 4nCIIO NEPBBIX U BTOPBIX COCEAEH AT MPOCTON KyOUUYECKOH peIIeTKH.

YkazaTrp 4ncio OmmKalImx coceieit Ay rpaHelleHTPUPOBAHHON KyOUYEeCKON PeIIeTKH.
VYkazaTp unciio Onmxaimmx cocenelt st 00beMHO-IIEHTPUPOBAHHON KyOUYEeCKOH peleTKy.
N3o06pa3ute mnockoctu [100], [110], [111] amst mpocToii KyOHMYeCcKO# perieTKy.

3a cueT KakMX B3aUMOJAEUCTBUI CcTaOMIM3UpYyeTCsl KpUCTaNIM4ecKas CTPYKTypa HOHHBIX
KpHUCTAJIJIOB.

Moxer nu ObITh CTaOWJIBHBIM KpPUCTAJLI, aTOMbl KOTOPOTO B3aWMOJICHCTBYIOT TOJBKO CO
CBOMMM OMMKaUIIMMU COCEIMU 7

B uem cocTout npuposia KOBaJIEHTHOH CBSI3U.

KakoB MexaHu3M BOJIOPOIHOM CBSI3H.

IIpuBecTr NpUMEpPHI «CKEIETHBIX» KPUCTAIIIOB U YKa3aTh TUI XUMUYECKOU CBS3H.

Onucarb npupoay B3aumoaeiicteus Ban-nep-Baanbca.

3anucaTtbh OCHOBHOE YPaBHEHUE TUHAMUKH PELIETKH B TAPMOHUYECKOM MTPUOIMKEHUH.
[IepeuncinTh OCHOBHBIE CBOMCTBA PEIICHUN YPAaBHEHUN JUHAMUKH PEIIETKH.

B 4yeMm cocTouT OTIMYME aKyCTUYECKHX KOJIeOaHUI OT ONTUYECKHX.

Kakoii Tun penieToynsIx KojaebaHuii IpUBOIUT K MOJISPU3ALMH KPUCTAIIIA U T0UYEMY .

YKkazaTh CBOMCTBA BOJIHOBOM (DYHKIIMH 3JIEKTPOHOB B KPUCTAJLIE.

Cdopmynuposarts Teopemy bioxa.

UYro HazbiBaeTcs bioxoBckoil pyHkImen ?

Kaxue Tumpl kBa3uyacTHIl MOTYT CYLIECTBOBATh B KpUCTayIax ?

B 4yem cocTouT MexaHu3M 00pa30BaHUs SIHEPTETHUECKUX 30H B KpUCTaJLIaxX ?

Kak 30HHast Teopust 00BACHAET OCHOBHOE Pa3IMUUE METAJUIOB U IUAJIEKTPUKOB ?

N300pa3uTh KaueCTBEHHO CXEMY YHEPreTHUYECKUX 30H MOJTyMeTasIa.

3anucatb COOTHOILIEHUE, CBS3BIBAIOIIEE BEKTOP CKOPOCTH 3JIEKTPOHA U €r0 BOJTHOBOW BEKTOD.
Hate ompenenenue TeHsopa 3¢ ¢dexTuBHON Macchl. Kakoil BUJ nMeeT TeH30p B KyOMUYECKHX
KpucTayax ?

Boraucnute 3G QeKTUBHYIO Maccy 3JE€KTpOHa B OJJHOMEPHOM KPUCTAJUIE ¢ 3aKOHOM JTUCIIEPCUN

E(k)=E, + (E, - E,)sin’ a_2k

Boruucnuth 3¢ PEeKTUBHYIO Maccy JJIEKTPOHA TUISL 3aKOHa JUCTIEpCUN

E(k) =E, — E,(cos(k,a) + cos(k, a) + cos(k,a) - 3).

JlaTh orpeiesieHue MIOTHOCTH COCTOSTHUM.

B d9em cocTouT MEXaHHM3M paccesHUs SJICKTPOHOB HA KOJICOAHUSIX PEIIETKH.

[lepeuncanthb hakTOphl, MPUBOIAIINE K PACCESIHUIO AIEKTPOHOB B KpPUCTAJLIE.

YeM OTIMYAIOTCS BOJIHOBASE (PYHKIIWSI MOBEPXHOCTHBIX COCTOSTHUN W BOJHOBAsi (DYHKIHS IS
UJealbHOTO KpucTamia ?

[lepeuncanth THMBI 1€(PEKTOB B TBEPIBIX TENAX.

B yem cocTout ominume nedexra no @penkento ot gedexra no Lorrku?
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37.

38.
39.
40.

N300pa3uTh 4aCTOTHYIO 3aBUCHUMOCTb TUAJIEKTPUYECKON MPOHULAEMOCTH Ul JUDJIEKTPUKA C
VMOHHOM NOJIsIpU3alel U yKa3aTh NOJSIPUTOHHYIO 00J1aCTh.

VYka3aTb OCHOBHBIE CBOWCTBA CBEPXITPOBOSAILEIO COCTOSHUS.

JlaTh Ka4ueCTBEHHOE ONMCAaHUE MEXAHU3MA BOSHUKHOBEHHUSI CBEPXITPOBOIUMOCTH.
CBepXnpoBOIUMOCTb : Kakue (DaKTOpbl YKa3bIBAlOT Ha OMNPEAEIAIOIIYI0 POjib KOJIeOaHUH
peuierku ?

BOl'[pOCBI o JUCHUILINHE «DU3HKA KOHACHCUPOBAHHOI'0 COCTOSTHUHA»

1.

o

©ooNo

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
27.

28.
29.
30.
31.

32.

OcHOBHBIE TIOHATHS (HU3UKU TBEPAOTO Teja: TPAHCIALMOHHAsS CUMMETpHs, pemieTka bpasa,
OCHOBHBIE BEKTOPBI TPAHCIISIIIMIA, SJIEMEHTapHas s4uelka, ssueiika Burnepa-3eitna.

OcHoBHBIE TOHATHA (U3UKKM TBEPIOTO Teja: OoOpaTHas pEIIeTKa, BEKTOPbI TPAHCIALUN
oOpaTHO#1 pemeTku, 30Ha bpuitrosHa.

OCHOBHBIC TIOHATHS (M3WKH TBEPAOTO Tella: MEPUOAWYECKHU IMOTEHIMal, Teopama bioxa
(popmynupoBKa), 30HHasI CTPYKTYpa.

DnemeHTapHbIe BO30YKAcHMs. KBa3ndacTHIIb!.

Obmas ¢opMynHpoBKa KBAHTOBOH 3aJaud MHOTHUX Te€J, MHOTOXJIEKTPOHHOE YypaBHEHHUE
[Ipenunrepa.

Anmnabaruyeckoe mpubImkeHue. Pa3znenenrne aTOMHBIX U 3JIEKTPOHHBIX KOOPAMHAT.
OpnnosnexkTpoHHOe npubnuxenue. Meron Xaptpu.

AHTUCUMMETpUYHBIE BOJIHOBBIE (hyHKIMU. Metoa XapTtpu-Doka.

Onpenenenue u o0IIME CBONCTBA 3JIEKTPOHHOM IJIOTHOCTH.

. Teopus ®ynkunonana [TnotHoctu : neppast Teopema Xosu6epra-Kona.
11.

Teopuss ®dynkumonana IlnotHocTn : BTOpas Teopema XosHOepra-Kona, BapuanmoHHBIN
IIPUHLIMII.

Merona Kona-11lama. dynkimonan sueprun. OOMEHHO-KOPPETAIUOHHAS SHEPTUS.

Meton Kona-Illama, ypaBuenus Kona-IlIama.

MeTtobl pelieHust 30HHBIX YpaBHEHU: 0a3ucHble PyHKINHU, CEKYJIIPHOE ypaBHEHUE.

Meron IIIOCKHUX BOJIH.

MerTo sTueeK.

Meroa nprucoeAMHEHHBIX IIII0CKUX BOJIH: MT-nmoreHnuan.

Meroa nprcOeAMHEHHBIX IIJIOCKUX BOJIH: PEIICHUE 30HHOTO YPAaBHEHHSL.

OOm1as cxema JIMHEIHOTro MeTo/1a MPUCOEINHEHHBIX TNIOCKUX BOJIH.

Meroa OpTOroHaJIM30BaHHBIX IJIOCKUX BOJIH.

IIceBnonorennuan. MoaenbHble U NEPBONPUHIUITHBIE TICEBIONOTEHLIUAIIBI.

DJEeKTPOH B MyCTOM perieTke. 30HHAs CTPYKTYpa.

[Tpubnuxenne CUILHOM CBSI3U: ONpezeNieHre U oo1ue cBoiicTBa pyHkuuii Banbe.
[TpubnuxeHne CUIBHOMN CBSI3U — 3aKOH JUCIEPCUU, SHEPreTHUYECKHE 30HbI B METOJ/I€ CHUIIBHOMN
CBA3U.

Mopens mouTd CBOOOIHBIX 3JIEKTPOHOB, TEOPUS BO3MYIIEHHMH. 30HHAs CTPYKTypa B CXeMe
pacIIMpPEHHBIX U IPUBEAECHHBIX 30H.

[lepnonnueckue rpaHuYHbIE YCIOBHS. Bpuncienne nHTErpagoB o 30He bprintosHa.
ITrotHoCTh cocrosiumii, Berancienre N(E) st ojaekTpoHa B mycroii pemieTke.

CBoiicTBa 3JEKTPOHOB B KpHcTaiax: 3¢ ¢eKkTUBHas macca SJIEKTPOHOB U JBIPOK, TEH30p
3¢ PeKTUBHON MACCHI.

Teopema Banbe.

CKOpOCTh AJEKTPOHA. Y PaBHEHUS JBHXKEHUS.

OneKkTpoH-(GOHOHHOE  B3aMMOJEHCTBHE:  OOIIME  CBOIcTBa, TeH30p  JAedopMalui,
neGopMaMOHHbIH TOTEHIINAI.

BropuuHoe KBaHTOBaHME M MPEJICTABICHHE 4YHMCEN 3alOJHEHUE A Ae()OpMarOHHOIO
MOTEHIHANIA.
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33.

34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,

45.
46.

47.

48.

DOnekTpoH-GOHOHHOE B3aWMOJEWUCTBUE — TaMWIbTOHHMAHA B3aUMOJCHCTBHS, JAMArPaMMBbI
@deliHMaHa, AIIEMEHTAPHBIE POLECCHI.

Bupryansubie hOHOHBI.

B3aumoselicTBue 31eKTpOHOB ¢ fedopMaliueii B cliydae CHIIBHOHN CBSI3H.

DnexTpoH-pOHOHHOE B3aUMOJIeiCTBIE B MIOHHBIX KpucTasuiax. [lonspon, monens Openuxa.
CBepXmpoBOIMMOCTh:  KpUTHYEeCKass Temmeparypa, dddekr Meiicnepa-Oxkcendenba.
VYpaBaenue JIoHT0HOB.

CBepXIpoBOIUMOCTb, TPOHUKHOBEHWE MarHUTHOTO T0JIs1 B CBEPXITPOBOJIMHUK.
CeepxmpoBoauMOCTh: Teopus [ nu30ypra-Jlannay.

CBepXnpoBOIUMOCTD: JYIMHA KOT€PEHTHOCTH, CBEPXIIPOBOJIHUKH 1-TO U 2-T0 poja.
KBantoBanue MarHuTHOro nMotoka. MIrOKCOH.

OCHOBHBIE NOJOKEHUS MUKPOCKOIIMYECKONW TEOPUH CBEPXIPOBOJINMOCTH.

Bunbl B3auMo1eficTBUS CBETa ¢ TBEPABIM TEJIOM; ONTUYECKHE KOHCTAHTHI.

CoOcTBEeHHOE  MOIVIOIIEHHE; JKCUTOHHOE  IOIJIOIIEHUE; TOIVIOIIEHHE  CBOOOJHBIMHU
HOCHUTEJSIMU; IPUMECHOE MOTJIONIEHUE; PEIETOYHOE MOTJIOIICHHUE.

PexomMOnHaIIMOHHOE M3ITydeHHE B TIOTYIIPOBOIHUKAX. MeX30HHAs PEKOMOWHAIIHS.
PexoMOuHanus yepes J0KaTu30BaHHbIE LIEHTPbl. DKCUTOHHAs peKoMOuHanus. TBepAOTENbHbIE

Ja3epsl.
OOmuii  TEOpeTUYECKUi aHaTM3 MEXK30HHBIX ONTHYECKHX IEPEXO/I0B.  JHIIOJIBHOE
pUOIMKECHHE.

BepTI/IKaJ'IbHBIG Nepexoabl, CBA3b C ONITUYCCKUMU KOHCTAHTAMU.

4. IlepeyeHb OCHOBHOI1 U /IOTIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl, He00X0AMMON /151 OCBOCHHS

AUCHUILIMHBI (MOZYJIs1)

OchosHas:
1. ®wusuka tBepaoro cocrostHus bimsitkmop Ix.2008
2. Bsenenwue B ¢pusuky tBepaoro tena Kurrens Y. 2010
3. OcHoBbl pusuku TB. Tena 3uHenko B.M., Copokun B.I1., Typuun ILIT. 2008
Hononnumenvnas:
1. KBaHTOBOXMMHYECKHE METOBI B TEOPUH TBEP/. Tena DBapecToB P.A. 1982
2. Meronpl BeIMMCIUTENBHON (U3MKKU B Teopuu TBepaoro tena bapesxrtap B.I'., 3apouenues
E.B., Tpouukas E.I'. 1990
3. ®usmuka tBepaoro tena [lasnos I1.B., Xoxmos A.B. 2000
4. @usuka nomynpoBogHukoB bonu-bpyesuu B.JI., Kanamuukos C.I1. 2009
5. Teopus tBepaoro tena. Jassinos A.C. 2008
6. ®wusuka tBepaoro teina [lasmos I1.B., Xoxmos A.B. 2008

5. [lepeyeHn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEpHET»,
He00XO0AUMBIX JIS1 OCBOCHMS TUCHUIIIMHBI (MOXYJIA)

HNHuTepHeT-pecypcsl

1. http://eqworld.ipmnet.ru/ru/library/physics.htm
2. http://mat.net.ua/mat/index-fizika.htm

3. http://ph4s.ru/books_phys.html

JuieKTpoHHBIE pecypcebl MHITY

No Ccbuika Ha HaumeHoBaHue pa3padoTKu JoctynHocTh
/m UHGpOpMaLMOHHBIH B JJICKTPOHHOMH (hopme
pecypc
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DnekTpoHHas OnbIroTeka
EastView

http://www.dlib.eastview.com

JlocTym BO3MOXEH ¢ JTF000T0
KOMIThIOTEPA, BKIFOYEHHOTO B
YHHUBEPCHTETCKYIO CETh
Nurl'y

CrnpaBouHO-TIpaBOBast
cucrema «KoHcynbranT-
ILTIOCH

http://www.consultant.ru

JlocTymt BO3MOKEH ¢ 1H000r0
KOMIIBIOTEPA, BKIIFOUEHHOTO B
YHUBEPCUTETCKYIO CETh
Nurl'y

baza nanneix «Iloampen»

http://www.polpred.com

JlocTymt BO3MOKEH ¢ 1H000r0
KOMIIBIOTEPA, BKIIFOUEHHOTO B
YHUBEPCUTETCKYIO CETh
HNurl'y

HNudopmannonnas http://www.window.edu.ru CBOOOAHBIN JOCTYII IO CETH
cuctema «EamHoe OKHO Hutepner.

JOCTyTIa K

00pa3oBaTeIbHBIM

pecypcamy

WupopmanronHas http://www.ecsosman.ru CBOOO/IHBIH JOCTYII 110 CETH
cucreMa « JKOHOMHKA. Hutepner.

Conuonorusi.

MenemxMenT)

Caiit Brlceit http://www.vak.ed.gov.ru CBOOO/IHBIH JOCTYII TI0 CETH
aTTECTALMOHHOMN Hurepher.

KOMHCCHH

B nomonrps acinpantam

http://www.dis.finansy.ru

CBOOOIHBIN JOCTYM 110 CETU
HuTtepher.

Elsevier

http://www.sciencedirect.com;

http://www.scopus.com

JlocTym BO3MOXEH ¢ TF000T0
KOMITBIOTEPA, BKITFOUYEHHOTO B
YHUBEPCUTETCKYIO CETh
Nuarl'y

KoHcynbTaHT cTy1eHTa

http://www.studmedlib.ru

JlocTyn Mo MHIUBUAYaAIbHBIM
CKpETU-KapTaM.

«DNEeKTpOHHAas
OubmoTeyHas cucremMa
YHuBepcuteTckas
oubmmorexa ONLINEy

http://www.biblioclub.ru

JlocTym BO3MOXEH ¢ TF000T0
KOMITBIOTEPA, BKITFOUYEHHOTO B
YHUBEPCUTETCKYIO CETh
Nuarl'y

6. IIporpamMmmHoe odecneyeHmne

VYHuBepcurer obecredyeH

HEe00XO0AUMBIM

KOMIIJICKTOM

JJMIICH3MOHHOI'O n

pacnpocTpaHseMoro NporpaMMHOro 00ecre4eHtsl, B TOM YHCJIe OT€YECTBEHHOTO MPOU3BOJICTBA.

CBOOOHO

Kaxnplii oOyuatomuiicss B TeueHHE BCEro rnepuoia oOydyeHHs OOeCleyYeH WHAWBUYaTbHBIM
HEOTrpaHUYEHHBIM JIOCTYIIOM K AJIEKTPOHHON MH(OPMalMOHHO-00pa30BaTeNIbHOM Cpejie YHUBEPCUTETA
u3 1000 TOYKH, B KOTOPOW MMeeTcs AOCTYH K HH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW CeTH
«/HTEpHET» KaK HA TEPPUTOPHUH YHUBEPCUTETA, TaK U BHE €€.

YHuBepcurer  obecrieueH KOMIIJIEKTOM
o0ecreyeHusl.

1. JluneHsunoHHoe mporpamMmHoe o0ecnedenue, ucrnoiabzyemoe B Uarl'yY
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.ITporpammusrii kommiiekc MMUC “Busyansnas Ctyaus TectupoBanus’”

CICOYIOIUM JIMIICH3MOHHOTI'O IMporpaMMHOTO
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1.4. Antuupycnoe I10 Eset Nod32
1.5.CnpaBouno-nipaBoBas cucrema “I'apant”

Hap;my C TpaJUOWOHHBIMH HU3AAHUIAMHU CTYACHTBI KW COTPYAHHUKH HMMCIOT BO3MOXXHOCTDH

IMOJIB30BATHCS 3JICKTPOHHBIMU IMMOJITHOTCKCTOBBIMHA Oasamu JAaHHBIX:

Tabnuua 9.1.

HasBanue pecypca

Ccepuika/noctyn

OnekTpoHHass OuOiMoTeka oHmaiH «EguHOe OKHO K

00pa30BaTEIBLHBIM pECypCaM»

http://window.edu.ru

«ObpazoBartenbHbIl pecypc Poccumny

http://school-collection.edu.ru

@enepanbHblii  00pa30BaTENbHBIA MOPTAN:  yUPEKICHUS,
nporpammel, ctanaapTel, BY3s1, Tectel EI'D, A

http://www.edu.ru —

denepanbHblii IEHTP HH(DOPMAIMOHHO-00Pa30BaTEIbHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVIJIbTAHT CTYIAEHTA".
OnbIMOTEKa TEXHUUYECKOTO By3a

DneKTpoHHas

http://polpred.com/news

U3 narenscTBo «JTaHbY. DnexkTponno-6ubaroTeunas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyaibHas OHOIHOTEKA http://rvb.ru —

W3narenscTBO «Jlanbpy. DnexkTponHo-6ubMoTeuHas | http://e.lanbook.com -
cucTemMa

ExenenenbHuk Hayku u oOpasoBanus IOra Poccun
«AxkaneMus

http://old.rsue.ru/Academy/Archive

s/Index.htm

Hayunas snektponHasi Oubianoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0nbnnoreyHas cucrema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPaBOYHAsl CHUCTEMa JIOKyMEHTOB B cdepe
oOpazoBanus «THpopMHO»

http://www.informio.ru

I/IH(I)OpMaI_[I/IOHHO'HpaBOBaH CcuCTCMa ((KOHCYHLT&HT'HJ'IIOC»

CereBas BepcHsi, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B  KOPHOPATHUBHOMN
cetu Uarl'y

WNupopmannonHo-npasosas cuctema «I"apant»

CereBas BepcHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPaTUBHOU
cetu Uarl'y

DnexTpoHHO-0ubanoTeyHas cucreMa «tOpait»

https://www.biblio-online.ru
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