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@DOHJ OLIEHOUHBIX CPECTB MO AUcHUILINHE «DH3KKa TBEpOro Teaa» BKIIOYAET BCE BUbI OLIEHOUHBIX
CPEICTB, TMO3BOJISIIOIIMX IPOKOHTPOJIUPOBATH OCBOCHHE OOYYAIONUMUCS MPOo(ecCHOHANBHBIX,
o01enpoecCHOHANbHBIX U NMPOPECCHOHANBHBIX KOMIIETEHIIUH, MpeaycMOTpeHHBIX DenepalibHbIM
o0Opa3oBaTeNbHBIM CTAHIAPTOM BBICIIETO OOpa3oBaHus 1o HampasieHuto moarotoBku 03.03.02_
Ouszuka (kBanudukamus «bakamaBp») U paboueil mporpamMMmoit aucHUILUIMHBI «Du3uka TBEPAOro
Teay.

Ha3nauenue poHIa OLIEHOYHBIX CPEIACTB

®onp oneHouHBIX cpenctB (POC) coctaBnsiercs B coorBeTcTBUU ¢ TpeboBanusmu OI'OC BO
JUIS TIPOBEICHHS MPOMEXKYTOUHOHM aTTectanuu oOywarommxcs no aucuuruinHe «®dusmka TBepAoro
Tea» Ha COOTBETCTBUE HX YUYEOHBIX JOCTHXKEHMM IMOATAHBIM TPEeOOBAaHUSIM COOTBETCTBYIOIIECH
OCHOBHOM TpodeccronansHolii oOpazoBatenbHOl mporpamMmbl (OIIOIT). ®OC sBusercs cCOCTaBHOM
4acThIO paboYeil mporpamMmbl JUCIUILTUHBL.

@DOHJT OLIEHOYHBIX CPEACTB AJI MPOBEACHUSI MPOMEKYTOUHOM aTTecTalui OO0ydaroluXxcs Mo
muctuiuinHe «Du3uka TBEpIOTO Telia» BKIOYACT B CeOsl: MEpeYCHb KOMIICTCHIMN C YKa3aHWEM
sTanoB ux ¢opmupoBanus B mporecce ocBoeHuss OIIOIIl; ommcanue mokazaTenell U KpUTEpUEB
OIICHUBAHMS KOMIICTCHIIMH Ha Pa3jIMYHBIX dTanax ux (HOPMHUPOBAHWS, ONMUCAHUE IIKAI OICHUBAHUS;
TUIIOBBIE KOHTPOJIbHBIE 33/I1aHUs WM WHBIE MaTepuaibl, HEOOXOAUMBIE JIJIsl OLEHKU 3HAHUM, YMEHU,
HABBIKOB ¥ (WJIM) OIBITA JIEATSIBHOCTH, XapaKTePU3YIOMIMX ATAlbl (OPMUPOBAHUS KOMIICTCHIIUNA B
npouecce ocBoenuss OIIOIL;, Meronuyeckue marepualbl, OMPEENAIONINE TPOUEAYPhl OLIEHWBAHUS
3HaHWM, YMEHUI, HABBIKOB U (MJIM) OMbITA JAEATEIbHOCTH, XapaKTEPU3YIOIMIMUX dTarbl (POPMHUPOBAHUS
KOMIIETEHIIUH.

@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;

- O0BEKTUBHOCTHU: PA3HBIC CTYICHTHI JOKHBI UMETh PaBHBIE BOBMOXKHOCTH JTIOOUTHCS ycIexa.

OcHoBHbIMU nTapameTpamu U cBoiicTBaMu POC sABASAIOTCS:

- TpeJAMETHas HaNpaBJIEHHOCTh (COOTBETCTBUE TMPEAMETY U3YUYEHUS KOHKPETHOM ydeOHO
JUCITUTITUHBI);

- couepkaHue (COCTaB M B3aUMOCBSI3b CTPYKTYPHBIX €IMHHII,
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 PE3YJIbTATOB MPH MPOBEJICHUU KOHTPOJIS C PA3IMUYHBIMU HEISIMHU.

o0pa3yromux cojaepKaHue

LIEPEYEHHh KOMIIETEHIIUM C YKA3AHUEM 3TAIIOB UX ®OPMUPOBAHUS B
MPOILIECCE OCBOEHHUS OBPA3OBATEJBbHOM ITPOI'PAMMBI
1.1 Ilepeyens popmMupyeMbIX KOMIIETEH NI

Kon HanmenoBanue WNHnukaTop noctrukeHus B pesynprare ocBoeHMs
KOMIIETEH- KOMIIETEHIINH KOMIIETEHIINH JUCHUIUTMHBI 00ydaronuics
1005051 (3aKpenyienHsill 3a OUCYUNTUHOU) NOJIOKEH
YK-1 Criocoben YK-1.1. Ananmusupyer 3agaqy, 3HaTh: AHaM3UpOBaTh
OCYLIECTBIISATH BbIJIEIISAS €€ 0a30BbIe 3ajjauy, BBIJENAsS ee 0a30BbIe
MOMCK, KpUTHYECKH | cocTaBisomue. OCyIecTBISET |COCTaBISIOIINE
aQHAJIN3 U CUHTE3 JEKOMIIO3ULINIO VYMmeTs: Ocy1ecTBIsTH
uHpopmanuu, 3a7a4u. MOUCK  WHPOpMAIMH  JIJIA
IIPUMEHSATH VK-1.2. Haxonut u pelieHus IIOCTaBJICHHOM]
CUCTEMHBIN MOAX0J, | KPUTUYECKH AHATU3UPYET 3aa4y 10 PA3JIMYHBIM THUIIAM|
JUISl pELIEHUS UHpOPMaLNIO, HEOOXOUMYIO  [3aIIpOCOB

2



IIOCTaBJICHHBIX 3aJa4

JUISL peLLeHUs
MOCTaBJICHHOW 3a/Ia4H.

VK-1.3. PaccmaTpuBaer
pa3ryHble BAPUAHTHI PELICHUS
3a/1auu, OLICHUBAs UX
JIOCTOMHCTBA U

HEJIOCTATKHU.

YK-1.4. I'pamoTHO, JIOTUYHO,
apryMEHTHPOBAHHO (OpPMHUPYET
COOCTBEHHBIE CYKJICHUS 1
OIICHKH.

Otanvaet GakThl OT MHCHHH,
UHTEPIPETALMM, OLIEHOK U T.J.
B PACCYXIEHUSAX JIPYTHX
YYaCTHUKOB

JESITEIIbHOCTH.

VYK-1.5. Onpenensier u
OIICHUBAET MPAKTUYECKHUE
MOCIIEACTBHS BO3MOXHBIX
pELICHH 33/1a4H.

Bnaners: Ilpu oOpabotke
nH(pOopMaIy OTJIMYaeT (HaKThI
OT MHEHMI, WHTEPIPETALMNA,

OIIEHOK, bopmupyeT
COOCTBEHHEBIE MHEHUA )il
CY)KIEHUS, apryMEHTHPYET

CBOUM BBIBO/JIbI U TOYKY 3PCHUA

K -3 COTOBHOCTBIO [TK-3.1. Ilonumaet pusndeckue | Bragers: MeTomaMu
[PUMEHSTh Ha OCHOBBI METO/I0B U CPEJCTBA HaXO0XKIEHHUs, 0TOOpa U
[IpaKTHKE npeoOpa3oBanus nHGopMauy, | 00BEIUHEHHS PA3INIHBIX
npodeccuoHaabHbIe oOMeHa nHpopmanuen Ha METO/10B MPOBEICHUS
BHAHUS TEOPUU U PacCcTOSHUU C IIOMOILBIO (U3NYECKUX MCCIIEJOBAHUH.
METO/10B (PU3UYECKUX | PaAHO’IEKTPOHHBIX CPEJCTB U YMeTh: OCMBICIIEHHO
MICCIIETOBAHUM TEXHOJIOTHH. BBIOMpATh HAYYHBIH METOJ

[1K-3.2. Braneer metogosiorueit | mpoBeeHUs! PU3NUECKUX
MaTeMaTHUYeCKOIo HCCIIETOBaHUM.
MOJENUPOBaHMS (PHU3MUECKIX 3HaTh: CIIOCOObI
IIPOLIECCOB U OOBEKTOB Ha 0aze | ompeaeseHus BUAOB U THIIOB
KaK CTaHJIapTHBIX ITaKETOB npodeccnoHaIbHbBIX 3aj1ay, a
ABTOMATHU3UPOBAHHOTO TaK)K€ METObl UX PEIICHUs
NPOEKTUPOBAHUS U IpY IPOBEICHUH
UCCIJIEOBaHMM, TaK U (bu3NYeCcKUX HCCIe0BaHNI
CaMOCTOSITENIbHO CO3/1aBa€MBbIX
OPUTHUHAIIBHBIX MIPOTPaAMM.
[1K-3.3. IIpumensieT nuppoByIO
TEXHUKY NpH 00paboTKe JaHHBIX
IIpU COOJTIO/IEHUN OCHOBHBIX
TpeGoBaHUi HHPOPMAITMOHHON
0€30I1aCHOCTH.
I1K-3.4. IIpumensier
COBpEMEHHbIE HH(OPMALIOHHBIE
CpEJCTBA MPHU NOATOTOBKE
JTAHHBIX MPU COCTaBJICHUH
0030pOB, OTUETOB U HAYUHBIX
myOJIMKAITIi.

[1IK-4 Cnioco6en npoBoauth [[IK-4.1. 3HaeT ocHOBHBIE MeTOMBI| Braaers: MmeTomamu

Hay4HbIC
MCCIEI0BaHus B

MPOBCACHUA TCOPCTHYCCKOIO U
OKCIICPUMCEHTAJIBHOT'O

HaXO0XJICHUS, 0TOOpa U
00BETMHECHUS Pa3TMIHBIX




rpodeccrnoHabHOM e TEeIBHOCTH
[1K-4.3 Bnageet HaBeIKaMU
paboThI C COBPEMEHHBIM
MPUOOPHBIM 000PYAOBaHHUEM,
METOaMu 00pabOTKU M aHAIIN3A
MOJIYYCHHBIX PE3yJIbTaTOB
HAYYHBIX UCCIICIOBAHUN B chepe
npoeCCUOHATBLHON
JeSITeITbHOCTH

IIpY IIPOBEJICHUH

COOTBETCTBYIOILEN MCCIIEIOBaHUS B cdepe| METOZOB MPOBEICHUS
o0acTv 3HaHUU U npodeccnoHanbHOM (bu3MYECKUX HCCIeI0BaHUM.
oopmisATH NESITEIbHOCTH. YMeTh: OCMBICIIEHHO
[pe3yJIbTaThI [1K-4.2 YyactByeT B oopmiieHUH| BbIOMPATh HAYYHBIA METO/
MCCIIEI0OBaHUI U pEe3yabTaTOB  WCCICAOBAHWHA  W| MPOBEICHHS (PU3MUECKUX
pa3paboTok pa3paboTOK, TOJYYEHHBIX MpH| HCCIeIOBAHUM.

[IPOBEACHUU HayuyHbIX| 3HaTh: CIOCOOBI

MCCIeI0OBaHUI B cdepe| onmpeneneHus BUAOB U THIIOB

npodecCHOHATBHBIX 3a/1a4, a
TaK)Ke METOIbI UX PEIICHUSI

(bHBPI‘leCKI/IX I/ICCJ'IGI[OBaHI/Iﬁ

1.2 DTAIIBI ®OPMUPOBAHUA KOMIIETEHIIAN

Ne Tembl Tema (pa3aes TeopeTHYECKOT0 00yUeHus1) TUCHUTITIHHBI
1 BBenenne. OCHOBHBIE ITOHSITHA.
2 OcHOBHBIE NOJ0XKEHUs (PU3UKU TBEPAOIO Teja.
3 KBaHToOBas 3ajaua MHOTUX TeJl.
4 Anunabaruyeckoe MpUOIMKEHUE.
5 OHORIEKTPOHHOE MTPUOIHKEHHE
6 AHTHCUMMETPHU30BaHHbIC BOJHOBBIE ()YHKIIUH.
7 Teopusa @ynkuuonana Ilnoraoctu
8 Metoxa Kona-IlIoma.
9 Meroabl pellieHHs] YPaBHEHUI 30HHOU TEOPHH.
10 JIunelHbIE METOABI.
11 [TpuOnKeHHbIE METO/IBI.
12 I1eKTPOH-(POHOHHOE B3aUMOCHCTBHE.
13 O1eKTpOH-()OHOHHOE B3aMMOECHCTBUE B HOHHBIX KPUCTAIIIAX.
14 CBepXNpOBOIUMOCTb.
15 CBEpXIIPOBOAMMOCTD: MUKPOCKOIIMYECKAsI TEOPHS.
16 OnTtuyeckre CBOMCTBA KPUCTAIIIOB.
17 PexomMOMHAIIMOHHOE U3ITyYeHHE B OTYIPOBOIHUKAX.
18 KBaHTOBasi TEOpUS ONITUYECKUX CBOMCTB KPUCTAIIIOB

Ilepeyenb KOMIIETEHIUI ¢ YKA3aHUEM ITANOB UX (DOPMHUPOBAHUA B IIPOLIECCE OCBOCHUA
o0pa3oBaTe/IbHOM NPOrPaMMBbI

KO/ Jrtansl GopMHPOBAHHUA KOMIIETEHIHMH (TeMBbI AW CHMIIJIMH)
KOMIIeTeHIIUH
1/2|3]4|5[6|7]8]9]10[11 |12 |13 |14 |15 |16 |17 |18
YK-1. + |+ [+ |+ |+ |+ |+ |+ |+ [+ |+ + + + + + + +
[1K-3 + 4+ |+ |+ |+ |+ |+ ]|+ ]+ |+ + + + + + + +
I1IK-4 +l+ |+ |+ |+ |+ |+ |+ ]|+ ]+ |+ + + + + + + +




ILOIIMCAHUE MOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUM HA
PA3JIMYHBIX OTAITIAX UX ®OPMUPOBAHUS, OIIMCAHUE HIKAJI OUHEHUBAHUS
2.1 CTpykTypa (poHIAa OLEHOYHBIX CPEACTB VIS TeKYILIero KOHTPOJISl U MPOMeKYTOYHOM
aTTecTalu

Ne TeMbI

KOJl KOHTPOJIUPYEMOii
KOMITETEHIINH WU €€
4acTH

HanmenoBanme OIICHOYHOro CpeaACTBA

TEKYILLUN KOHTPOJIb

MIPOMEKYTOUHAsS aTTeCTALUA

1 VYK-1. -TecToBble 3a1aHu; 3adeTHbIE BOIIPOCHI
[1K-3 -BOTIPOCHI JIJIs1 0OCYKIACHUS;
I1IK-4 -3a7a4U.
2 VK-1. -TecToBrIe 3aMaHUs; 3a4eTHBIE BOIIPOCHI
[1K-3 -BOIIPOCHI 17151 00CYKICHHS;
[1IK-4 -3a/1a4yy.
3 YK-1. - JJaboparopuas pabota; 3aueTHBIC BOTPOCHI
[1K-3 -TecToBbIC 3aJaHUS;
I1IK-4 -BOIIPOCHI JIJIsl OOCYKICHHS;
-33/1a4U.
4 YK-1. -TecToBble 3a1aHus; 3adeTHbIE BOIIPOCHI
[1K-3 -BOIIPOCHI JIJI51 OOCYKICHHUS;
I1K-4 -33J1a4H.
5 YK-1. - JlJaboparopnas pabota; 3adeTHbIE BOIPOCHI
[1K-3 -TecToBble 3amaHus;
[1IK-4 -BOIIPOCHI JIJ151 OOCYKICHHUS;
-3a]1a4H.
6 YK-1. - JJaboparopnas pabota; 3adeTHbIE BOIIPOCHI
I1K-3 -TecToBbBIC 3aJaHUS;
I1IK-4 -BOTIPOCHI JIJIst 0OCYXKICHUS;
-33/1a4U.
7 YK-1. - JJaboparopnas pabota; 3adeTHbIE BOIIPOCHI
I1K-3 -TecToBbBIC 3aJaHUS;
[1IK-4 -BOTIPOCHI JIJIsl 0OCYXKICHUS;
-33/1a4U.
8 YK-1. - JJaboparopnas pabota; 3adeTHbIE BOIIPOCHI
I1K-3 -TecToBbIC 3aJaHUS;
[1IK-4 -BOTIPOCHI JIJIsl 00CYKIACHUS;
-33/1a4U.
9 VYK-1. - JJaGoparopnas paboTa; 3adeTHbBIE BOIIPOCHI
I1K-3 -TecToBBIC 3aJaHNUS;
[1K-4 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
-3a/1a4U.
10 YK-1. -TecroBsle 3ananus; 3a4eTHbIE BOIPOCHI
I1K-3 -BOIIPOCHI JIJIs1 OOCYKICHHUS;
[1K-4 -3a7a4U.
11 YK-1. -TecroBble 3ananus; 3aueTHbIE BOIPOCHI
[1K-3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
I1K-4 -3aIa4H.
12 VYK-1. -TecToBble 3a1aHu4; 3a4eTHBIE BOITPOCHI
[K-3 -BOIIPOCHI 7151 00CYKICHHUS;
[1K-4 -3a1ayu.
13 YK-1. - JJaboparopnas paboTa; 3adeTHBIE BOIPOCHI
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T1K-3 -TecToBble 3a1aHus;
[1IK-4 -BOTIPOCHI JIJIs1 0OCYKIACHUS;
-3aJ1aum.
14 VK-1. -TecToBBIE 3aaHKA; 3adeTHBIC BOIIPOCHI
[1K-3 -BOIIPOCHI IJIs1 00CYKICHHS;
[1IK-4 -3a/1ayy.
15 YK-1. - JJaboparopuas pabota; 3aueTHbIC BOMPOCHI
[1K-3 -TecToBbIC 3aMaHUS;
I1IK-4 -BOIIPOCHI JIJIs1 OOCYKICHHUS;
-3a7a4u.
16 YK-1. - JJaboparopuas pabota; 3aueTHbIC BOMPOCHI
[1K-3 -TecToBrIe 3aMaHUs;
I1IK-4 -BOIIPOCHI JIJIsl OOCYKICHMUS;
-3a7a4H.
17 YK-1. - JJaboparopuas pabota; 3adeTHbIC BOIIPOCHI
[1K-3 -TecToBbIC 3aJaHUS;
I1IK-4 -BOIIPOCHI JIJIsl OOCYKICHHS;
-3a7a4H.
18 YK-1. - JJaboparopuas pabota; 3aueTHBIC BOTIPOCHI
[1K-3 -TecToBbIC 3aJaHUS;
I1IK-4 -BOIIPOCHI JIJIsl OOCYKICHMS;
-3a7a4H.

2.2 KPUTEPUM OLIEHUBAHW S KOMIETEHIIAM HA PA3JIMUHBIX DTAIIAX X
O®OPMUPOBAHUSA ITO BUJAM OLHEHOYHBIX CPEJICTB

Ne | HaumeHnoBanue XapakTepHucTuKa OI[EHOYHOTO [IpencraBnenue
T/T1 | OTICHOYHOTO CPEJICTBA CpencTBa OIICHOYHOT'O CPEJICTBA B
donme
YCTHBIE OLIEHOYHBIE CPEJICTBA
1 CobecenoBanue, ycTHbIi | CpelcTBO KOHTPOIIS, OpraHU30BaHHOE | Bompockl mo
ompoc Kak cIreruaibHas Oecena TeMam/pazzenam
npenoaaBaTens ¢ 00y4aronmMcs Ha JACITUTIINHEI
TEMBI, CBSI3aHHBIE C U3y4aeMOM
JTUCITUILIMHOM, U pacCYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHUHI
00y4aromIerocs mo onpeeIeHHOMY
pasneny, TeMe, mpodsemMe | T.11.
2 KomnmokBuym CpencTBo KOHTPOJIS YCBOCHUS Bompocsr o
y4e0OHOr0 MaTepualia TeMbl, pas3ierna TeMam/paszesiaM
WM Pa3JIeNioB AUCIUTLINHEI, JACIIUILIAHEI
OpTaHM30BaHHOE KaK y4eOHOE 3aHSTHE
B BUJE cOOECENOBAHUS
npenojaBaresisi ¢ 00yJarouMMHICs
3 Jokman, cooOmenue [TpoaykT camocTosATeIbHON PabOTHI TeMbl JOKIAI0B,

o0yyJaromerocs, mpeACTaBISIOMNANA
co0oi myOJINYHOE BBICTYIICHHE T10
MPECTAaBICHUIO MTOTYYSHHBIX
pe3yJIbTATOB PEIICHHS ONPEACICHHOM
y4eOHO-TIPAaKTUYECKOH, yueOHO-
UCCJIEN0BATEIbCKON MIIM HAYYHOU

COOOIIeHN N
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‘ ‘ TEMBbI ‘

I[TMCBbMEHHBIE OHEHOYHBIE CPEJICTBA

4 | Pedepar [TpoayKT caMOCTOSTETLHON pabOTHI Tems! pedepaTon
CTYJICHTA, IPEACTABIISAIONMNNA COO0H
KpaTKOE M3JI0KCHHUE B TUCbMEHHOM
BU/IC TIOJTYUYEHHBIX PE3yIbTaTOB
TEOPETUYECKOT0 aHAIH3a
ompeeIeHHON HayuHOH (y4eOHO-
WCCJICIOBATEIILCKOM ) TEMBI, T/Ie aBTOP
pacKpbIBaeT CyTh UCCIIETyEeMOI
POOJIeMBI, PUBOIUT PA3IIUYHBIC
TOYKH 3PEHUS, a TAK)KEe COOCTBEHHBIE
B3TJIS/I6I HA HEe.

5 Tect Cucrema cTaHIapTU3UPOBAHHBIX ®oHJ TECTOBBIX 3aJaHUMN
3aJaHUH, TT03BOJISIOIIAs
aBTOMAaTU3UPOBATH MPOLEAYPY
WU3MEPEHMS YPOBHS 3HAHUM U YMEHUU
o0yyJaronerocs.

6 | KouTtponpHas pabora CpencTBo mpoBEpKH yMEHUH KommiekT KOHTPOIBHBIX
HPUMEHSTh [TOJYYCHHBIC 3HAHUS U | 33JaHHil 110 BapUaHTaM
perIeHus 3a1a4 ONPEeeIeHHOro THIA
10 TeME WJIH Pa3feiy

7 | JJaboparopnas pabota CpenctBo a1 3aKpervieHus: U Komrmekt
MPaKTUYECKOT0 OCBOCHUS MaTepuaia | JJabOpaTOPHBIX 3aJaHU
10 OTIPENICTICHHOMY pa3Jey

8 3anaua DTO CpeNICTBO PACKPBITUS CBSI3U 3ajaHus 1o 3a7a4am
MEXK]ly JAHHBIMUA U HCKOMBIM,
3aJlaHHbIE YCIIOBUEM 3a/1a4M, Ha
OCHOBE Y€ro HaJl0 BHIOpATh, a 3aTeEM
BBITIOJIHUTD JIEVCTBHUS, B TOM YUCIIE
apudMeTHIecKue, U 1aTh OTBET Ha
BOIIPOC 3aa4M

A) KPUTEPUH U LLIKAJIA OHEHUBAHHUSA OTBETOB HA YCTHBIE BOITPOCHI

Ne n/n Kpurepun onennBanus KonnyectBo | Ouenka/zader
0aioB
1 1) nosHO M apryMEHTUPOBAHO OTBEYAET 10 10 OTJINYHO

COJIEP’KaHUIO 3aJIaHus;
2) oOHapy>KuBaeT MOHUMaHKUE MaTepHrala, MOKeT
000CHOBATh CBOM CYK/I€HUS, IPUMEHUTh 3HAHUS Ha
IpaKTUKe, TPUBECTU HEOOXOIMMbIE IPUMEPHI HE
TOJIBKO MO Y4€OHUKY, HO 1 CAMOCTOSTEIHHO
COCTaBJICHHBIE;

3) u3naraer Matepual Mocjiea0BaTeIbHO U
IPABHJIBHO.

2 CTYJEHT J1a€T OTBET, YJOBJIETBOPSAIOIIUN TEM Ke 8 XOpOIIO
TpeOOBaHUAM, YTO U JUIS OLIEHKHU «5», HO JIOIyCKaeT
1-2 omnOKH, KOTOPBIE CaM K€ UCIIPABIISET.

3 CTYACHT OOHApy>KUBAET 3HAHUE U IOHUMAHUE 5-6 YAOBJIETBOPU-
OCHOBHBIX IIOJIOKECHUH JaHHOTO 33aJJaHUs, HO: TEJIBHO
1) u3naraer MaTepHrall HETOJIHO U JOMYCKAaeT
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HCTOYHOCTHU B OIIPCACIICHUN MOHATHH WU
bopMyIIHPOBKE MPaBUI;

2) HE YMEeT IOCTAaTOYHO TITyOO0KO M TOKa3aTEIbHO
000CHOBATh CBOM CYXJICHUS U IPUBECTU CBOU
HPUMEPEL;

3) u3naraet Matepua HerocleA0BaTeIbHO U
JIOITYCKAeT OTHOKHU

CTYJIEHT OOHapy>KMBaeT He3HAHNE OTBETA Ha 0 HEYJIOBJIE-
COOTBETCTBYIOIIIEE 3a/IlaHHE, JOMYCKAET OMHUOKU B TBOPUTEIBHO
(dbopMyIIHPOBKE OINpeeTICHHUI U MPaBulL,
MCKaXAIOIINE UX CMBICI, OCCIIOPSIIOYHO U
HEYBEPEHHO M3JIaraeT MaTepuas; OTMEYAIOTCs TaKKe
HEJIOCTATKHU B MOATOTOBKE CTYJI€HTa, KOTOPbHIE
SBIISIOTCS CEPHE3HBIM MPEMSATCTBHEM K YCIEITHOMY
OBJIAJICHUIO NIOCIIEAYIOLIMM MaTepHaJIoM

b) KPUTEPUU U NIKAJIA ONEHUBAHUSA PE3YJIIBTATOB TECTUPOBAHUSA

Ne ni/mm TCCTOBBIC HOPMBI: % IIpaBUJIBHBIX OTBCTOB KomnuuectBo 6a1ioB

90-100 % 9-10

80-89% 7-8

70-79% 5-6

50-59% 3-4

50-59% 1-2

OO WIN|F

menee 50% 0

B) KPUTEPUU N NIKAJIA ONEHUBAHUS PE3YJIBTATOB PELHIEHUA 3AJTAY

No

/1

Kputepuu onienuBanus KonunuectBo
0aJUIOB

1

[TostHOE BepHOE pelieHue. B 1ornueckom paccyKI€HUH U PEILICHUN HET 9-10
o1MOO0K, 3a/1a4ya pelieHa palroHanbHbIM criocoOoMm. [lonydeH nmpaBuIIbHbIN
OTBeT. SICHO onucaH cnocod pemeHus

BepHoe pemienue, HO UMeIOTCs HEOOIBIINE HEIOUETHI, B LIEJIOM He Biusoume | 7-8
Ha pelleHne, Takue Kak HeOOJIbIINe JJOTHYECKHE MTPOITYCKHU, HE CBSI3aHHBIE C
OCHOBHOM HJieeil pemeHus. Pemenne opopmiieHO He BIIOJIHE aKKYpPaTHO, HO
9TO HE MEWIAET IOHUMAHUIO PELIEHHUS.

Pemenue B iesioM BepHOE. B 10rnueckom paccykI€HUU U PEILIEHUN HET 5-6
CYILLIECTBEHHBIX OIIMOOK, HO 3a/laya pelleHa HeONTUMaIbHBIM CLIOCOOOM MIIH
JIOMyIIEHO He 6ojiee ABYX He3HAUUTENbHbIX omHOok. B padorte
MPUCYTCTBYIOT apupMeTHIecKas ommnoKa, MeXxaHuyecKas olrOKa UM OMKICKa
IIPY NIEPENMCHIBAHUY BBIKJIAJOK WJIM OTBETA, HE MCKA3MBILINE 3KOHOMUYECKOE
COJIEpKAHUE OTBETA.

B noruueckoM paccyx/1€HUU U PEeLICHUH HEeT OIHMOO0K, HO JIONyIleHa 3-4
CylIecTBEHHasl OIMOKa B MaTeMaTH4IeCKUX pacuerax. [Ipu oObsicHeHnn
CJIO’KHOTO SKOHOMHUYECKOTO SIBJICHUS yKa3aHbl HE BCE CYIIECTBEHHbIE
dakTopbl

HNmerotcs CYHICCTBCHHBIC OIIMOKH B JIOTHYECKOM PacCy’XKJICHUU U B pCHICHUU. 2
PaccuntanHoe 3HaUeHNE NCKOMOM BEJIMUMHEI HCKaXKaeT YKOHOMHYECKOE
COACPpKaHNUC OTBCTA. I[OKaSaHI:I BCIIOMOTAaTCIIbHBIC YTBCPIKACHU,
NnoMoraronue B pCICHMUMU 3a1a49u.

PaccMoTpeHs! oTnenbHBIE Cilydan IIPU OTCYTCTBUU pemieHusi. OTCyTCTBYET 1
OKOHYATeNbHbIM YMCIEHHBIH OTBET (€CIIM OH MPEIYCMOTPEH B 33a4e).
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IIpaBUIBHBIN OTBET yraJiaH, a BEICTPOCHHOE IOl HETO peLIeHUe -
0€30CHOBATEJIBHO

7

PewieHne HEBEpHOE UM OTCYTCTBYET

I') KPUTEPUH U LIKAJIA OHEHUBAHMUSA PE®EPATOB

Ne
/o

Kputepuu onennBanus

KonnuectBo
OayIoB

1

BeimonHeHs! Bce TpeOOBaHUS K HAIMMCAHUIO | 3anuTe pedepara: 0003HaYeHA
npoOiemMa U 000CHOBaHA €€ aKTyaJIbHOCTb, CJIeIaH KPaTKUW aHaIu3
Pa3IMYHBIX TOYCK 3PECHUS Ha PACCMATPUBACMYIO TIPOOIIEMY U JIOTUYHO
U3JI0’KEHA COOCTBEHHAS MO3HIINS, CHOPMYIUPOBAHBI BBIBOJIBI, TEMA PACKPHITA
MIOJTHOCTBIO, BBIIEPKaH 00bEM, COOTIOICHBI TPEOOBaHUS K BHEITHEMY
O(l)OpMJ'IeHI/IIO, AaHbl IPAaBUJIbHBIC OTBCTHI HA JOIMOJHUTCIBbHBIC BOIIPOCHI

9-10

OcHoBHBIE TpeOOBaHMs K pedepaTy U €ro 3aIluTe BHIIOIHEHbI, HO IIPU 3TOM
JOIyTIIEHBI HEJ0YeThl. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B U3JIOKEHUH
MaTepuala; OTCyTCTBYET JIOTHYECKas IOCIIeI0BATeIbHOCTD B CY)KJCHUSX; HE
BBIJIEpKaH 00beM pedepaTa; UMEIOTCS YIYIIeHUs B 0)OpMIICHUH; HA
JIONIOJTHUTEIIbHBIC

BOTIPOCHI ITPH 3aLIUTE JAHBI HETIOIHBIC OTBETHI.

7-8

HmeroTcs cylecTBEHHbIE OTCTYIUICHUS OT TpeOoBaHMil K pedepupoBanuio. B
YaCTHOCTH: T€Ma OCBEILICHA JIUIITh YACTUYHO; JOMYIICHBI (PaKTHYECKUE
OIIMOKY B coJiep>kaHuu pedepara WK MpU OTBETE HA TOTOIHUTEIbHBIC
BOIPOCHI

4-6

Tema ocBOEHa JHILIb YaCTUYHO; IOMYLIEHBI IpyOble OMNOKU B COIEPKAHUU
pedepara win npu OTBETE HA JIOMOJIHUTENIbHBIE BOIIPOCHL; BO BPEMS 3aILlUThI
OTCYTCTBYET BBIBO/L.

Tema pedepara He pacKpbITa, 0OHAPYKUBAETCS CYIIECTBEHHOE HETIOHUMaHHE
POOJIEMBI

) KPUTEPUH U IKAJIA OHEHUBAHUSA KOHTPOJIBHBIX PABOT

No

/1

Kputepun orieHnBaHus

KonnuectBo
0aJUIOB

1

AOCOII0THOE TOHUMAHHUE CyTH BOIIPOCOB, 6e3y1(OpI/IBHCHHOe 3HaHHUC
OCHOBHBEIX IIOHATHH B HOJ'IO)KCHPIfI, JIOTUYCCKHU U JICKCUYCCKH I'PaMOTHO
H3JIOKCHHBIC, COACPKATCIIBHBIC, APT'YMCHTHUPOBAHHBIC U UCUCPIIBIBAIOIINC
OTBCTbI

19-20

FHY6OKOC TBCPAOC 3HAHNEC OCHOBHBIX MMOHATUM U IIOJIOKEHUI MO BOIIpOCaM,
CTPYKTYPHUPOBAHHEIC, MMOCIICAOBATCIbHBIC, ITIOJTHBIC, ITPABHUJIBHBIC OTBCTEI

17-18

FHY6OKI/IC 3HaHUA MaTCpHrajia, IpaBUJIbHOC TIOHUMAHUC CYTU BO-
IMPOCOB, 3BHAHUEC OCHOBHBIX MOHITUM 1 TOJOKESHUH 110 BOIIpOCaM,
COACPIKATCIIbHBIC, ITOJIHBIC 1 KOHKPCTHBIC OTBCT HA BOIIPOCHI. Hanuuue
HECYHICCTBCHHBIX MJIM TCXHUYCCKHX omuOOoK

15-16

TBep}IBIC, J0CTAaTOYHO IMOJIHBIC 3HAHH, XOPOIICC MOHMMAaHNE CYTHU BOIIPOCOB,
MPaBUJIbHBIE OTBETHI HA BOMPOCH], MUHUMAJIbHOE KOJTHMYECTBO HETOUHOCTEH,
HeOpekHOE 0hopMIIEHHE

13-14

TBepapie, HO HEOCTATOUHO MOJTHBIC 3HAHHUS, TI0 CYTH BEpPHOE IIOHMMAaHUE
BOITPOCOB, B ICJIOM IIPaBUJIBHBIC OTBETHI HA BOIMPOCHI, HAJTUMYNE HeTO‘—IHOCTeI\/II,
HeOpexHoe oopmileHne

11-12

OOmue 3HaHUS, HEOCTATOYHOE IOHUMAHNE CYTH BOIIPOCOB, HAJTMYHUE
0O0JIBIIIOrO YKCIIa HETOYHOCTEH, HeOpexkHOEe 0OpMIICHHE

9-10

OTHOCUTENBHBIC 3HAHUS, HATHYHUE OMMOOK, HEOpeKkHOE 0(hOPMIICHHE

5-8
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8 [ToBepXHOCTHBIE 3HAHMSI, HATMYKE TPYOBIX OIIMOOK, OTCYTCTBHE JTOTHKH 1-4
U3JI0KEHHS MaTepuasa
9 OtcyTcTBHE OTBETA, 1aH OTBET HA JIPYTUE BONPOCHI, CIUCHIBAHUE B XOJ1€ 0

BBIMIOJTHEHUS pabOThI, HATNYKE HAa paboueM MeCTe TEXHUYECKUX CPENICTB, B
TOM 4ucIie TenedoHa

III THITOBBIE KOHTPOJIBHBIE 3AJAHUSA UWJIN UHBIE MATEPHUAJIBI,
HAOBXO/JUMBIE JIJIS1 OIEHKY 3HAHUIA, YMEHWI, HABBIKOB,
XAPAKTEPHU3YIOIINAX TAIIBI ®OPMAPOBAHWSA KOMIIETEHIIUA B TIPOIIECCE
OCOBEHUS OBPA30OBATEJBHOM ITPOT'PAMMBI

Bonipocskl 1 3agaHus 1JI HHAUBUAYAJBLHONH M CAMOCTOSAITEILHOM PadoThlI.

1.
2.

Jlats onpenenenue pemetku bpasa.
Kakue cBoiicTBa SBISIFOTCS OOIIKMMU AJI1 IPUMUTUBHOM siuelku U stueliku Burnepa-3eiitia ? B

YeM 3aKII0YaroTCs UX OTINIMA?

©COoN kW

10

SIBnsieTcst U psiMast pereTka 0OpaTHO 1Mo OTHOIIEHUIO K CBOEH 0OpaTHOi ?
Kak Bbruucnsercst 00beM 37eMEeHTapHON ss4eku ?
Kak Beraucisiercst o0bem sueliku Burnepa-3eiitoa ?
YKazaTh 4MCIIO NEPBBIX U BTOPBIX COCEAEH s MPOCTON KyOUUYEeCKOH peIieTKu.
VYkazarb uucio OamKalmx coceei s TpaHelleHTPUPOBAHHOM KyOM4eCKON PeLeTKH.
VYkazaTh uncio Onmxaimmx coceselt st 00beMHO-1IEHTPUPOBAHHON KyOUUYECKOH peleTKy.
. M3006pasuts mnockoctu [100], [110], [111] mnst mpocToii KyOHYecKoi pereTku.
3a cueT KakMX B3aUMOJAEUCTBUI CcTaOMIM3UpYyeTCsl KpUCTaNIM4ecKas CTPYKTypa HOHHBIX

KPHUCTaJLIOB.

11.

Moxer nu OBITh CTAOWMIBHBIM Kpucrajljl, aTOMbl KOTOPOTO B3aHMOﬂeﬁCTBYIOT TOJBKO CO

CBOMMH OJIMKAHIIIAMI COCEISIMU?

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

B uem cocTonuT npupoia KOBaJIEHTHOH CBS3U.

KakoB MexaHu3M BOJIOPOTHON CBSI3H.

IIpuBecTn NpUMEPHI «CKEIETHBIX» KPUCTAIIIOB U YKa3aTh THUI XUMHUYECKON CBS3H.

Onucars npupoay B3aumoaeiicteus Ban-nep-Baanbca.

3anucaTh OCHOBHOE YpaBHEHUE IMHAMMKH PEIIETKH B TApMOHUYECKOM MPUOIMKEHUH.
[IepeuncinTh OCHOBHBIE CBOMCTBA PEIICHUN YPAaBHEHUN JUHAMUKH PEIIETKH.

B 4yeM cocTouT OTIIMYME aKyCTUYECKHX KOJIEOaHUI OT ONTUYECKHX.

Kakoii Tun pemietoynsix KojaebaHuii IpUBOIUT K MOJISPU3ALMH KPUCTAIIIA U IT0UYEMY .
YkazaTh CBOMCTBA BOJIHOBOM (DYHKIIMH 3JIEKTPOHOB B KPUCTAJLIE.

Cdopmymnuposats Teopemy bioxa.

Uro Ha3biBaeTcs brioxoBckoi GyHKIHEH?

Kaxkne Turbl kBa3nyacTHI] MOTYT CYIIECTBOBATh B KpUCTAILIAX?

B 4yem cocTouT MexaHu3M 00pa30BaHUs YPHEPTETHUECKUX 30H B KpUCTaIax?

Kak 30HHas Teopust 00BACHSAET OCHOBHOE PA3IMYUE METAIIOB U IUIJIEKTPUKOB?

N300pa3uTh KaueCTBEHHO CXEMY YHEPreTHUYEeCKHUX 30H MOJTyMeTasIa.

3anucaTh COOTHOLIEHHUE, CBSA3BIBAIOIIEE BEKTOP CKOPOCTH JIEKTPOHA U €r0 BOJTHOBOU BEKTOP.
Hate ompenenenue TeH3opa 3¢ ¢dexkTuBHON Macchl. Kakoil BUJ nMeeT TeH30p B KyOHMUECKHX

Kpucramiax?

29.

Brruncaute B(I)(peKTI/IBHYIO MacCy 3JICKTpOHAa B OAHOMCPHOM KPUCTAJUIC C 3dKOHOM JHUCIICPCUN

E(k)=E, + (E, - E,)sin’ a—zk

30.

Beruucnurs 3 PEKTUBHYIO Maccy JJIEKTPOHA JUIS 3aKOHa JUCIIEPCUN

E(k)=E, - E,(cos(k,a) + cos(k,a) + cos(k,a) - 3).
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31. Jlate ompeneneHue MIOTHOCTH COCTOSTHHM.

32. B 4eMm COCTOUT MEXaHU3M PACCESTHHS HIEKTPOHOB HA KOJIECOAHUSIX PEUICTKH.

33. Tlepeunciuth GaKTOPbI, MIPUBOSIINE K PACCESHUIO JIEKTPOHOB B KPHCTAJLIE.

34. Yem oTiMYaroTCs BOJTHOBAS (DYHKIMSI TTOBEPXHOCTHBIX COCTOSHHM M BOJHOBAS (DYHKIHS IS
UCaIbHOTO KpUcTaia?

35. IlepeuncnuTh TUIIBI J€PEKTOB B TBEPABIX TeaX.

36. B yem cocrout ornuune nedekra mo @penkento ot aedekra mo LlorTku?

37. M300pa3uTh 4aCTOTHYIO 3aBUCUMOCTb JMAJICKTPUUECKON MPOHUIIAEMOCTH JIsi AUAJICKTPUKA C
WOHHOM MOJISIpU3alueii U yKa3aTh MOJSPUTOHHYIO 00J1acTh.

38. Yka3aTb OCHOBHBIE CBOMCTBA CBEPXIPOBO/ISIIEIO COCTOSHUSI.

39. JlaTh KaueCTBEHHOE OIMHMCAaHUE MEXaHU3Ma BOSHHUKHOBEHHSI CBEPXIIPOBOIUMOCTH.

40. CBepxXmpoBOAMMOCTh: Kakue (aKTOphl YKa3bIBAIOT HA OINPEACTSIONIYI0 POJb KoJeOaHui
peuerku?

MaTepI/laJIbI AJISI MIPOBEACHUA TEKYIIEro U MPOMEKYTOYHOI0 KOHTPOJISA 3HAHUH CTYACHTOB

KonTposbHble 3a1a4n.

1. Crpykrypa anmaza. CKOJBKO aTOMOB COAEP)KUTCS B T'PAaHEICHTPUPOBAHHBIA KyOHMUECKOU
3JIEMEHTAPHOMU siueiike?

2. Ocp cummerpus mopsiaka. Kpucrammmdeckass pemieTka HE MOXKET WMETh MOBOPOTHYIO OCh
CUMMETpHUS IATOro nopsijika. JlokaszaTb 3TO yTBEp)KICHHUE.

3. OmpenenuTh, KaKue 3JIEMEHThl CHMMETPUU UMEIOTCS B KyOe, a Takke B KyOe, TpaHH KOTOPOTO
3alITPUXOBaHbl TaK, YTO HAINPaBICHMsS INTPUXOB HAa MEPECEKAIOIIMXCs TIpaHsIX B3aUMHO
NEePICHANKYISPHBI.

4. OnpenenuTb MEXIUIOCKOCTHBIE PACCTOSIHUS B KyOMUECKOM pelieTke B CeMEHCTBaxX IIOCKOCTEH
c uagekcamu (100), (110), (111) u (112).

5. BeiBecTH 3aKk0H 30H ( 3aKOH Beiicca), KoTophIil TacuT: eciau [uvw]- ock 30HbI, a (hKl) — rpans
9Toi# 30HEL, TO hu + kv + lw = 0.

6.ITpuBecTH BbIpaXKEHUs A7 MApaMETPOB sUeeK MPSAMON M 0OpaTHOM PELIETOK BCEX CUCTEM, UX
MEXIIOCKOCTHBIX PACCTOSSHUN U 00BEMOB 3JIEMEHTAPHOU SUEHKU.

7. Iokazatp, uto B Kyoudeckoi cucreme Hanpasnenue (hkl) neprnenaukymnspHo k rpanu (hkl).

8. Jlokasath, 4TO B KyOM4YeCKOil cucreme yroi @ mexay HopMmaiasimu K rpassm (hikili) u (hakalo)
orpenensercs: GopMmynoii:

hh, + kK, + L1,
JbZ2 + k2 +12) (02 + K2 +12)

9. BriBecTH BbIpaxkeHue Juist sHeprun depmu A Mojaean CBOOOJHBIX JIEKTPOHOB MeTallla Ipu
a0COJTIOTHOM HYyJIE TEMIIepaTypHbI.
10. Cumras cepeOpo OIHOBAJIEHTHBIM METAUIOM €O C(eprudecKor MOBEepXHOCThIO Depmu,
BBIYUCITUTH CIIEIYIOIINE BETMINHBI:
1. snepruto @epmu u Temmeparypy Pepmu;
2. ckopocth Pepmu;
3. cpeHIo0 JUIMHY CBOOOIHOTO Mpobera MEeKTPOHOB
IIpY KOMHATHOM TeMIeparype U BOJIN3HU aOCOIIOTHOTO
HYJIS TeMIepaTyp;
4. o6beM nepBoii 30HbI bpuiitosHa.
Hcnonp30Barh B pacueTax cienyromue JgaHHble s AQ: mioTHocth 10,5 r'cM™; aTOMHBIN Bec
A=107,87; ynensHOe conpoTuienue p= 1,61-10%om cm mpu 295°K 1 0,0038°107° om*em mpn 20°K
11. DnexkTpoH IBUXKETCS B OJHOMEPHOM IEPHOAMYECKOM IOTEHLUUAIBHOM IIOJIE, CO3JaBacMOM
aTOMaMM, HaXOJAIIMMUCS Ha paccTossHUM d Ipyr oT Apyra.
[Toka3atb, YTO BOJHOBBIC (DYHKIIHUH 3JIEKTPOHOB MOTYT MMeTh BuI U (X) exp (ikx), rae u (X) —
GyHKIMA TOW e NEepUOAMYHOCTH, 4YTO M moTeHuuan. Ilpeamomaras, 4ro B TPEXMEpPHOM CcCilyyae

Cos @ =

3
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BosHOBass pyHKIMsA umeeT aHamoruunbiii Bua: U (r) ekx (ekr), ompenmenuts 3HaYEHHS BOJHOBOTO
BeKTOpa K 715 rpaHeleHTPUPOBAHHOM KyOUYeCKOW PEIIeTKH.

12. 3ona bpumiosna pomOudeckoit pemetku. IlycTh pomOumueckass pemieTka HMEET TpH
NPUMHUTUBHBIX OCEBBIX BEKTOpa a=b5X, D=2y, €=z, mimmHa KOTOpPBIX BbIpaxkarorcs B . OnpenenuTts
pa3Mepsl U GopMy OIPEeIUTh pa3Mepsl U popMy epBoii 30HbI bpustosHa.

13. Tloka3aTh, YTO Ha TpaHHMIAX MEpBOM 30HBI bpmro’Ha BOMHOBBIE (YHKIMH CBOOOIHOTO
JJIEKTPOHA B OJJHOMEPHOW MEPHOIUYECKON penieTku ¢ nepuoaoM d BeipoxaeHbl. [IokazaTh, 4To eciu
KaKIbli aTOM BHOCHUT Majo€ BO3MYLIEHHME, TO B IIEPBOM MPUOJIMKEHUH 110 BO3MYIICHUIO BOJHOBBIE
(GYHKIIUY Ha TPaHULIE 30HBI TPOMOPIIMOHATILHBL.

. NzX NzX
sin—— u Cc0S—— (N — 1esoe YKco).
d d

14. IToka3aTp, 4TO B Cilydae, KOIJa ABM)KEHUE IEKTPOHA B KPUCTAJUIE MOKHO paccMaTpHUBaTh Kak

pacrnpoCTpaHEHUE TIOCKON BOJHBI exp(ikr), KBaHT 7K COOTBETCTBYET MMIyJbCy. [lokazaTe, 4to ecnu

Ha KpuUCTaJlll ﬂeﬁCTByeT BHCIIHCC DJJICKTPHUYCCKOE IIO0JIC, TO CKOPOCTb HU3MCHCHHA HMIIYJIbCA B
3aBUCUMOCTH OT BPCMCHH TAaKOBa, YTO JJICKTPOH MOXET pacCMATpUBATLCA KaK 4acTUlA, 06paTHas[
Macca KOTOpOﬁ SABJIACTCA TeHSOpHOﬁ BCHHHHHOﬁ, HMCIOIHCﬁ KOMITIOHCHTHI:

(lj _1o¢
m);  n* okok,

15. BoluncnuTh paBHOBECHYIO KOHIeHTpauuto a) nedekroB lllortku; 6) nedexroB dpenkens B
KpHUCTaJLIe.

ConepxaHue NPAKTHYECKUX M CEMHUHAPCKHUX 3aHATHIA.

2.a. IlepeueHs BONpPOCOB, BHIHOCUMBIX HA CEMUHAPCKUE WM IPAKTUUECKUE 3aHATUS

1. CtpykTypa u cummeTpus kpuctayuoB. Pemerka bpass. OCHOBHBIE BEKTOPHI TPAHCIIALMM.

2. YmakoBka aToMOB B Kpuctauiax. KoadummueHT ymnakoBku i pemeTok bpass. ATomHbIE
mockoct. Munekcel Beiica.

3. Obparnas Pemerka. OCHOBHBIE BEKTOPBI TPAHCIIANNN 00paTHOH pemeTky. 3oHa bpuirosHa.

4. OG6mue cpoiictBa ypaBHeHus lllpeaunrepa ans mepuojuueckux cucreM. Teopema bioxa.
broxoBckue QpyHkiwu. Kp-ramubToHraH

5. Mopaens Kponura-IlenHu. DHepreTnueckue 30Hbl.

6. Meron tutockux BoiH. [lepnonmveckuidi moteHIMan. 30HHAS CTPYKTypa B METOJAE IIOCKHUX
BOJIH.

/. OCHOBHBI€ JIEKTPOHHBIE XapaKTEPUCTUKU: 3(PPEeKTUBHAS Macca, CKOPOCTb.

8. Meron cunbHOU cBs3u. DyHkiuu Banube. 3agaud Ha BBIYUCICHHUE UCTIEPCHOHHOMN
3aBUCHUMOCTH JIJISl IPOCTBIX CTPYKTYD.

2.6. CocraB u cojiepkaHue 3aJJaHUui, 3aj1a4, KOTOpPbIE MTPETyCMOTPEHBI JJIsl peLIeHUs Wi pazoopa
Ha 3aHATUSX.

3anamue 1.

3azaya 1. M306pa3uth CTPYKTYpy KpHCTAILIa, /Ul KOTOPOTO BEKTOPHI TpaHcsuuu (a,,a,,a,)

aromuslii 6asuc (A, B) onpenenstores cnemyromum o6pazom:

11
al =a O,E,E)
a, =a(L,00)  A=a(0,0,0)=[000] A=2a(0,0,0) = [000]
1
=a(0 —al=0=
2)a,=a(0L0) o (111) [111) 0 a,=a 0| o (111) [111
a, =a(0,02) 2'2'2) 222 L1 2'2'2) 222
a;=a —,—,Oj
2'2
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11
al =a O,E,Ej
A=2a(0,0,0) =[000]
B) @, =4a l01 111 111
2 2) B=a—,—,—|=|-—~
4 4 4 444
11
a;=a —,—-,0
2 2 j

3agaya 2. OmnpeneiuTh YUCIO aTOMOB B PACIHIMPEHHON 3nemeHTapHo# sueiike, tuna NaCl,
uMerotie popmy Kyoa.

3adaua 3. Ilycts a,,a,,a, - BEKTOpPbI TpaHCJIALUN HEKOTOpo# pewmerku bpass. Onpenenum Tpu
BEKTOpa

u, =lha, +ma, +n,a,

u, =la, +m,a, +n,a,

u, =la, + mya, +n,a,

rae |, m;,n; - uenste uncia. [Tokasars, 4To eciu

L m n
I, m, n, =N,
|3 m3 n3

rae N — menoe ymuciao, To BEKTOpsl U ,U,,U,; 00pasylOT HEKOTOpBIA HOBBIA HAOOP OCHOBHBIX

TPAHCISIUMN ¥ HAalTH 00BEM 3JIEMEHTAPHOM sIYelKH, TOCTPOSHHON Ha TAKUX BEKTOpaXx.

3amaua 4. [TokazaTh, 4T0 00BEMHOLEHTPUPOBAHHASL KyOHUYecKas perieTka MOKeT ObITh pa3zeneHa
Ha JIB€ MPOCThle KyOudeckue pemerku A u B tak, 4to HU ojiHa mapa Oimkalmux coceneil B UCXOAHON
pemeTke He okaxkercss B pemietke A miau B. Tlokasare Takxke, 4To mpocTasi KyOWdeckasl pemierka
MOJKET pacCcMaTpUBAaThCs KakK JIBE€ TPaHELIEHTPUPOBAHHbIE, @ TPAHELICHTPUPOBAHHAS KaK 4 MPOCTHIX.

3anamue 2.

3agaua 1. Jns cTpyKTyphl anMasa (chanepura) HAlTH BETMUUHY TeTpajipuyeckoro yria A-B-A.

3ajaya 2. Hailith KO3(pQUIMEHT YNAaKOBKM JJs MPOCTOW, OOBEMHOLICHTPUPOBAHHOM H
IpaHelleHTPUPOBaHHON KyOM4ecKoil pemeTKy.

3anamue 3.

3amaua 1. [IpsMbIM pelieHreM ypaBHEHHS (ai b, )= 270, , IOKa3aTh, YTO BEKTOPBI TPAHCIIALUMI

00paTHOW PEeIIeTKH ONPENENIIOTCs HOPMYIIaMu:
[a;,a,]
b, =2x L .
(a;.[a,,a;])
rae i,),K — mukmyeckue nepecTaHoBKU uucen 1, 2, 3.

(27)°

0

3agaua 2. Iloka3zate, 4ro 00BEM mepBOW 30HBI bpummosHa Q) =

, Tne Q, - obobem

JJIEMEHTapHOM TYEHKH penieTkn bpag.

3amagya 3. IlokaszaTh, 4TO pelmieTka, oOpaTHas K OOpaTHOHM, COBMANaeT C MCXOJHOW PEIIETKOM
Bbpags.

3anamue 4.

3amada 1. [TomyunTh IpaBUIFHO HOPMUPOBAHHBIE OJHOIETEPMUHAHTHBIE (QYHKIIMHN CUCTEMBI 13 N
YaCTHUII C TTOTYLETbIM CIUHOM ((hepMHU-YaCTHIIBI)

3amada 2. [Tony4unTh IpaBUIFHO HOPMUPOBAHHBIE OHOIETEPMUHAHTHBIE QYHKIIMHA CUCTEMBI U3 N
YaCTHI] C IICJIBIM CITUHOM (003€-4acTHIIbI).

3agaya 3. [lomyuuTs BbIpaXkeHue NJIs1 SHEPruu B Metonie XapTtpu-Doka yepe3 0gHOIIEKTPOHHBIE
¢GyHnxuuu cucteMsl N 271€KTpOHOB, HAXOJAMMXCS B Hone aaep 3apana Z;,J =1...M .
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3agaya 4. C MOMOIIBIO BapUalIOHHOIO METOJa, MCIOJIb3ys (DYHKIMOHAJI SHEPIHH, MOJIY4YUTh
ypaBHeHus Xaprpu-doka.

3anaua 5. [Tokasare, uro ypaBHenue Llpenunrepa i nepuoIu4ecKoil YacTu BOJTHOBOH (PyHKITUH
¥, (r) MoxxHO 3amucarh B BUJIE

(D + 7k)?
2m

rae y (r) = eikruk (r).
3anamue 5.
3anada 1. [Tokasare, 4TO AJI1 OJJHOATOMHOTO KpHCTaIa, (DyHKIIHS, TOCTPOCHHAs KaK

®k(r>=%ze o(r —a),

rae @(r)- QyHKIMH, TOKAIM30BaHHBIE B OKPECTHOCTH y3JIOB PEINETKH, SABJIAETCS BIoXOBCKOi

+V(r) u, (r)=e(ku, (r),

ika

byHKIMEH.
3anaya 2. PaccMoTpeTs OTHOMEPHYIO MOJEIIb KPUCTAJLIA C IOTEHLIUAIOM BUA!
U,, 0O<xx<
0, -g<x<0

U TEPHOJIOM PEIICTKH a= p + (. HaiiTu BomHOBBIE (QyHKIUH, CIEKTP SHEPrHid U PacCMOTPEThH
npezaenbHbli ciydaih p— 0,U, — oo, Tak uto U, p =Const.

3anamue 6.

3agaya 1. Mcnonb3yst METOJ MJIOCKUX BOJIH, HAMTH CIEKTP HEPruil B OJHOMEPHOM KpHUCTaJlIe
JUId 3HAUE€HUI BOJIHOBOI'O BEKTOPA Ha I'paHUIIE 30HbI bpuiuitosHa.

3anayva 2. [Toka3aTe, 4TO Ha rpaHUIIAX TEPBOI 30HBI bpuiTt0sHA BOHOBBIE (PYHKIIMKA CBOOOIHOTO
ANIEKTPOHA B OJIHOMEPHOM peIeTKe ¢ nMepruo1oM d BBIPOXKIICHBI.

3azgaua 3. PaccmoTpeTh 3a1auy O 2-X MEPHOM 3JIEKTPOHHOM Ta3e U

a) MoKa3aTh, YTO KUHETUYECKAsl SHEPTUs AIEKTPOHA B «yTy» 30HbI bputtosHa B 2 pasa Goblie,
4eM Ha CEPEUHE CTOPOHBI;

0) HaliTH STO OTHOMICHHE JIJIs1 3-X MEPHOTO CIIyJasl.

3anamue 7.

3anaya 1. [Tokxazare, 4yTO /I JIFOOOTO COCTOSIHMSI AJIEKTPOHA B KPUCTAJUIE TPYNIOBas CKOPOCTh B
nBa pasza Oombine (asoBoii ckopocTd. HailiTu cooTHomieHHMEe  Mexay TpymnmoBoil u  (azoBoit
CKOPOCTBI0, ecii 3akoH mucnepenn umeer Bux &(K) = Ak? + Bk*, a taxke mokasate, uro V,, =V,

2A?
eclli & =
9B
y y s y
3amada 2. [Tokasark, 4TO IS KaXKI0W YHEPreTUIECKOi 30HbI cymiecTByeT 2N PYRE COCTOSIHH,
V2

MPUXOIAIIUXCS HA €IMHUIY 00beMa 00paTHOTO MPOCTPAHCTBA.

3anamue 8.

3ajaya 1. Jloka3aTb CBOMCTBO «TpaHCIALMW» (GYHKIUN BaHHBE AJI1 OJHOMEPHOIO Ciydas
@, (X) =@, (X —na), rae N — HoMep y3J1a OTHOMEPHOW PEIIECTKH C TIEPHOIOM a.

3amaya 2. Jloka3ath OpTOrOHAILHOCTH (QyHKIUI Banube @, (X).

3agaua 3. Beruumcnute ¢yHkuuu BanHbe 11 cioydas mpocTo KyOMYecKOW peIeTKH, Korja
brnoxoBckas ¢pyHKIUS 3a1a€TCsl IIIOCKOW BOJIHOM (3JIEKTPOH B IYCTOM peIIeTKe).
3agaua 4. Jlns npocToit KyOMYeCKO# peleTku ¢ JUIMHON pedpa a BBIUMCIUTG 4 HUKHUX YHEPTUU

o v
CBOGOI{HBIX OJICKTPOHOB, €CJIM BOJHOBOM BEKTOP B CXEMC IMPUBCACHHBLIX 30H HUMCCT MJIHNHY 2—I/I
a

NEPIIEHIUKYIISPEH IPpaHu KyOa.
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3agaya 5. Mcnonb3ys BeIpaKEHHUE JJISI SHEPTUHM B METOJE CUIILHOU CBSI3U

> h(n)e™"
+ z s(n)eikn

rie n(nn,n)=na, +n,a, +Nna,, a Taxke cunras Benumuunbl N(N), S(N) mapamerpamw,

(k) =¢,

NOdy4YHTh B NPUONMKEHMM Onwkaiimmx cocenedl  aBHble Bopaxkenus i pynxmuu £(K)

onnoaromuoro kpuctawia ¢ [IKP, OLK u I'lIK pemerkoii.

3amaya 6. IlomyuuTs BBIpaKeHHE I TeH30pa 3(P(GEKTUBHONH MacChl KpUCTauia ¢ IPOCTOM
KyOMYeCKOH PEeIIeTKO, €ClIU CIIEKTP SHEPTH UMEET BU

ek)=E, - 2A[cos k,a+cosk, a+cos kZaJ

Y HAUTHU NIPEAEbHBIE 3HAYCHUS JUIsl TOUKA K =0 .

Opranu3anus UTOrOBOH aTTeCTAMU ¢ KPUTEPUSIMH OLIEHUBAHUS:

OcymectBisiercss B hopMe 3K3aMeHa, Ha KOTOPOM IMPOBEPSIOTCS 3HAHUS OCHOBHBIX BOTIPOCOB 1O
(TemMaTHKa TUCIUTIIINHBI).

Onenka "OTAMYHO" CTaBUTCS B Cily4yae, €CIM CTYACHT IMOKaXKeT TriyOoKoe, HMCUYepHbIBaroIIee
MMOHUMaHKE CYIIHOCTH M B3aWMOCBSI3M PACCMATPUBAEMBIX IPOIIECCOB U SBICHHMA, MPOJIEMOHCTPUPYET
YMEHUS aHAJIM3UPOBATH CUTYAIIMH, PEJICBAHTHBIC 33]]a4aM ero Mpo(ecCHOHATLHON KBaTH(PUKAIUH.

Omnenka "xopomio" CTaBUTCS B Ciydae, €CIM CTYJICHT BIIAJICET 3HAHHSIMU TCOPUU U TPAKTHKH,
MMOKA3bIBACT JIOCTATOYHOE IMOHUMAHUE CYIIHOCTH M B3aMMOCBSI3U PacCMaTPUBACMBIX IPOIECCOB H
SIBJICHHI, HO UIMEET HEKOTOPBIE HEJJOCTATKH B OTBETaX.

Onenka "ynOBIETBOPUTENIBHO" CTaBUTCS B Clydae, €CJIM OTBEUAIOIIUMA TTOKA3bIBACT TBEPJOE
3HaHUEC W TOHUMaHHE BOIMPOCOB IMPOrPaMMbl, HO OTBETHl COJICPIKAT HECYIICCTBCHHBIC OINUOKH H
HETOYHOCTH, TIPH OTBETAX PEKOMEHIOBaHHAS JTUTEpaTypa UCIOIb30BaHA HEIOCTATOYHO.

Onenka "HEyAOBIETBOPUTENBHO" CTaBUTCS B CIydae, €CIM MMEET MECTO HEMpPaBUIBHBIM OTBET
XOTs OBl Ha OJWH W3 OCHOBHBIX BOIPOCOB, TPyObIe OMMOKH B OTBETE, HEMOHUMAHHE CYIIHOCTH
M3JIaraeMbIX BOIIPOCOB, HEYBEPEHHbBIE HETOUHBIE OTBETHI HA JOTMOIHUTEIBHBIE BOTIPOCHI.

3K3aMeHaHI/IOHHbIe BOIIPOCHI MO TUCHUIIJINHE «Pusuka TBEPAOTo TEJIA»

1. OcHoBHblE TOHATUSA (PU3MKH TBEPAOro Tela: TPAHCISALHOHHAs CUMMETpHUs, pemeTka bpasj,
OCHOBHBIE€ BEKTOPBI TPAHCIALMI, 371eMEHTapHasl siuelika, ssuelika Burnepa-3eitua.

2. OcHOBHBIE TOHATUS (U3UKU TBEPJOrO Tesa: oOpaTHas pelleTka, BEKTOPbl TPaHCIAIMM 0OpaTHOM
peuieTky, 30Ha bpuiutrosHa.

3. OCHOBHbIE TMOHATUSA (U3MKU TBEPAOro Teja: MEepUOAWYECKMH NoTeHIHana, Teopema bioxa
(popmynupoBKa), 30HHasI CTPYKTYypa.

4. DnemeHTapHble Bo30YyxaeHHs. KBazuyacTuisl.

5. O0mass  (opmMyIMpOBKa KBAaHTOBOM 3a/layd  MHOTHX Te€J, MHOTOXJICKTPOHHOE ypaBHEHHUE
[Ipenunrepa.

6. Anmabarudeckoe nmpuOIIKeHne. Pa3ieneHne aTOMHBIX U 3JIEKTPOHHBIX KOOPIUHAT.

7. OnHO37eKTpOHHOE MpubIMKeHne. Metoa XapTpH.

8. AHTHCHMMeTpHUYHBIC BOJTHOBEIE (GyHKIMH. Meton XapTtpu-doxa.

9. Omnpenenenue u o0O1IEe CBOMCTBA 3JEKTPOHHOM MIIOTHOCTH.

10. Teopus ®ynknumonana [ImoTHOCTH : TepBas Teopema XoduOepra-Kona.

11. Teopus ®@yukunonana [TnotHocTu : Bropas Teopema Xosno6epra-Kona, BapualiiOHHBIN PUHIIUI.
12. Merox Kona-IlIama. @ynkimonan sueprud. OOMEeHHO-KOPPEIAIIMOHHAS SHEPTHUSI.

13. Meroa Kona-Illsma, ypaBuenus Kona-Illrma.

14. Metonp! pelnieHrs 30HHBIX YPaBHEHMI: 0a3uCHBIC (PYHKITNHU, CEKYIISIPHOE ypaBHEHHE.

15. MeTox MI0CKUX BOJIH.

16. Meron s4ueek.
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17. Meton npucOeTMHEHHBIX TUIOCKUX BOJH: M T-mioTeHmman.

18. Metoa npUCOETMHEHHBIX MJIOCKUX BOJH: PEIICHHE 30HHOTO YPAaBHEHUSI.

19. OOmias cxema JIMHEHHOTO METO/1a TPUCOEAMHEHHBIX MJIOCKUX BOJIH.

20. Meroa OpTOrOHAIM30BAHHBIX MJIOCKUX BOJIH.

21. TlceBmonotenuuan. MoenbHbIE U MEPBONPUHLIUITHBIE TICEBIONOTEHIIUATIBL.

22. DJEKTPOH B IMyCTOU pemieTke. 30HHas CTPYKTypa.

23. IlpubmmkeHne CUIILHOM CBSI3H: ONPE/IEICHIE W 00IIHe cBoicTBa GyHKIM BaHbe.

24. TlpubnmKxeHne CUIBHOM CBA3M — 3aKOH JMUCIEPCUH, SHEPreTUYECKHE 30HbI B METOJEC CHUIIBLHOMN
CBSI3H.

25. Mojenb moYTH CBOOOTHBIX AJIEKTPOHOB, TEOpUs BO3MYIIEHHH. 30HHAas CTPYKTypa B CXeMe
pacIIMpPeHHBIX U MPUBEACHHBIX 30H.

26. Ilepuoanyeckue rpaHMYHBIC YCIOBUS. Bruncienne nuTerpaios mno 3oue bpummosna.

27. IInotnocts cocrosuuii, Beruncnenue N(E) s snexrpona B mycroit pemerke.

28. CpoiicTBa 3JCKTPOHOB B KpucTauiax: 3(QQekTuBHAs Macca dJIEKTPOHOB W JIBIPOK, TCH30D
3¢ (HEeKTHBHON MaCCHI.

29. Teopema Banse.

30. CkopocTh 2JIeKTpOHA. Y paBHEHUS JBUKCHHS.

31. DnexkTpoH-QPOHOHHOE  B3aUMOJICHUCTBUE: o0miue CBOICTBA, TeH3op  jAcdopMalnH,
ne(gopMamOHHBINA TOTESHIIHAI.

32. BropuyHoe KBaHTOBaHHWE W IMPEACTABICHHE YHCEN 3amojiHeHue s JaedOopMaluOHHOTO
MOTEHIIHAIA.

33. DnexkTpoH-QPOHOHHOE B3aUMOJCHCTBHE — TaMWIbTOHHAHA B3aUMOJEUCTBHUA, JHArpamMMbl
deliHMaHa, AIEMEHTAPHBIC POLECCHI.

34. BuptyanbHble (POHOHBI.

35. BzammoeiicTBHE IEKTPOHOB ¢ AcPopMaIliei B ciydae CHILHOM CBSI3H.

36. DnexTpoH-(hOoHOHHOE B3auMO/ieicTBUE B MOHHBIX KpHrcTamiax. [TonspoH, moaens dpenuxa.

37. CBepXmpoBOAUMOCTB: KpUTHYECKas Temrieparypa, d¢pdexkr MelicHepa-Oxcerndenbaa. YpaBHeHHE
JlonaoHOB.

38. CBepXmpoBOAUMOCTb, IPOHUKHOBEHHE MAarHUTHOTO TIOJISI B CBEPXIIPOBO/IHUK.

39. CaepxmnpoBoauMocTs: Teopus ['mu3Oypra-Jlanaay.

40. CBepXmpoBOAMMOCTb: JUIMHA KOTE€PEHTHOCTH, CBEPXITPOBOIHUKH 1-TO U 2-TO poa.

41. KBaHTOBaHHE MarHUTHOTO MOTOKA. DIIOKCOH.

42. OCHOBHBIE MTOJIOKEHUSI MUKPOCKOITMYECKOW TEOPHH CBEPXITPOBOAMMOCTH.

43. Bunbl B3aMMOEHCTBHS CBETa C TBEPABIM TEJIOM; ONTHYECKNE KOHCTAHTHI.

44, CoOcTBEHHOE MOIJIONIEHUE, DKCUTOHHOE IOTJIONIEHHUE;, MOIIOIIEHNE CBOOOAHBIMU HOCHUTEISIMU;
IPUMECHOE MOTJIOLIEHNE; PELIETOYHOE TOTJIOIIEHHE.

45. PekoMOMHAIIMOHHOE U3TyY€HUE B MOJIYNPOBOJHUKAX. MeX30HHAs peKOMOUHAIIHS.

46. PexoMOMHaus depe3 JIOKAIM30BaHHBIE LEHTPBhl. JDKCUTOHHAs pekoMOMHaius. TBepaoTeabHbIe
Ta3ephl.

47. OOmuit TeOpeTUUECKUI aHAIN3 MEXK3OHHBIX ONTHUYECKUX MEPEX010B. TUIOIBHOE MPHOIIKEHHE.
48. BepTuKanbHBIC IEPEXO/IbI, CBS3b C ONTHYECCKUMHU KOHCTAHTAMH.

TEMbBI KYPCOBBIX PABOT

1. KBasukpucramisl 1 aMmop(HBIE BEIIeCTBa
2. MaruutHbI€ CBOICTBA TeN
3. Hanokpucramuibl
4. )Kuakue KpucTauibl U UX IPUMEHEHHE
5. MeTtonbl onpeAeeHuss aTOMHOM CTPYKTYpbI TBEPIOTO TeJla
6. IlocrosiHHBIE MarHUTHI. TE€XHOJIOTUS U3TOTOBIEHUS. XapaKTEPUCTUKN
7. Tonkue mieHku. [lonydenue u cBoiicTBa
8. ITonynpoBOJHUKOBEIE TPUOOPHI
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9. XKunkue KpucTaIbl U UX IPUMEHEHUE

10. CynepniapaMarHeT3M U MarHUTHBINA PE30HAHC

11. TemioBbie CBOICTBA TBEPABIX TEI

12. MexaToMHbIE CBSI3U

13. CoBpeMeHHbBIE MaTepHalbl Ha OCHOBE yriiepoaa. HaHoTpyOku, QysiepeHsl

14. JleheKThl KPUCTAIUTMUECKOHN CTPYKTYPHI, BIHUSIHIE JeOPMAIIUU HA UX CTPYKTYPY
15. Bausiaue Bogopo/ia Ha CTPYKTYPY METAJUTMUECKHUX CIIaBOB

16. IIpuHIUIIBI MOACTUPOBAHMS KAPTUH PEHTTCHOBCKOM nudpakinm

17. HaHOCTpYKTYpBI HA OCHOBE OKCH/JIa LIMHKA

IMIxana OLlICHUBAaHUS, MOKA3aTEJIU U KPUTEPUHU OUCHUBAHUSA 06p330BaTeJ'ILHBIX pe3yjJabTaToOB

o0yuawuierocs

HMlxana
OLleHUBaHUA

IToxka3aTenu U KPUTEPUH OLlEHNBAHUS

5, «OTITUYHOY

CtTyneHTOM J1aH TOJHBIN, B JIOTUYECKOM MOCIEeI0BATEIbHOCTH Pa3BEPHY ThI
OTBET Ha MOCTaBJICHHBIN BOMIPOC, T/I€ OH MPOJEMOHCTPUPOBAJ 3HAHUS MPEAMETA B
MOJIHOM 00beMe yueOHOU MPOrpaMMBbI, JOCTATOYHO ITyOOKO OCMBICIUBAET
JTUCHUTIIUHY, CAMOCTOSITEIbHO, U UCYEPIIBIBAOIIE OTBEUAET Ha JOTIOJTHUTEIIbHBIC
BOIPOCHI, TPUBOJUT COOCTBEHHBIE MPUMEPHI IO MPOOIEMATUKE TOCTABIEHHOTO
BOIIPOCA, PEIIMJI MTPEUIOKEHHBIC IPAKTUIECKHE 331aHus1 €3 OmnOOK.

4, «XOpOIIO»

CryneHTOM naH pa3sBEpHYTBHIM OTBET HA IIOCTABJIEHHBIM BOIPOC, T€ CTYACHT
JEMOHCTPUPYET 3HaHUSA, NPUOOPETEHHbIE HA JICKUMOHHBIX M CEMHUHAPCKUX
3aHATHUSAX, A TAKXKE MOJIyYEeHHbIE IOCPEICTBOM M3yUEHUs 0053aTENIbHBIX yUEOHBIX
MaTepHualoB 10 Kypcy, JAaeT apryMEHTUPOBAHHBIE OTBETHI, IPUBOJUT IIPUMEDPEI, B
OTBETE NMPHUCYTCTBYET CBOOOAHOE BIIaIEHUE MOHOJIOIMYECKON PeUblo, JOTHYHOCTh
U TOCJIEA0BaTeNbHOCTh OTBeTa. OJHAKO JOIyCKAaeTCs HETOYHOCTh B OTBETE.
Permmn npeiokeHHble NPaKTUYECKHUE 33aHUs C HEOOIbIIUMH HETOYHOCTSIMU.

3, «yIIOBJIETBO-
PUTEIBHOY

CryneHTOM J1aH OTBET, CBUICTEIHCTBYIONIUN B OCHOBHOM O 3HAHHUU IPOIIECCOB
M3y4aeMol AUCIUILINHBI, OTIUYAIOIINNACS HEAOCTATOYHON INIyOUHOM M MOJTHOTOM
PacKpBITHSI  TEMbI, 3HAaHUEM  OCHOBHBIX  BOMPOCOB  TEOpUHU,  CJI1adO0
chOpMUPOBAHHBIMU HaBBIKAMHU aHAIN3a SIBICHUN, MPOIECCOB, HEJOCTATOYHBIM
YMEHUEM JaBaTh apryMEHTUPOBAHHBIE OTBETHl M MPUBOJHWTH MPUMEPHI,
HEJO0CTATOYHO CBOOOJHBIM BIIAJICHHEM MOHOJOTHYECKON pedbio, TOTUYHOCTHIO U
MOCJIeI0BATEILHOCTRIO OTBeTa. JloMmycKaeTcsi HECKOIBKO OIMMOOK B COJEPIKaHUU
OTBETA U PELICHUHU NPAKTUYECKUX 3aJaHUN.

2, KHEeYyJIOBJIE-
TBOPUTEIBHO

CTryneHTOM JaH OTBET, KOTOPBIM COJEPNKUT psA CEPbE3HBIX HETOYHOCTEW,
OOHapy>KMBAIOMIMKA HE3HAaHWE NPOIECCOB H3yyaeMoM MpeaMeTHoil o0nacTy,
OTJIMYAIOIIUNCA HEraTyOOKMM  PACKPBITHEM TEMbl, HE3HAHHEM OCHOBHBIX
BOINPOCOB TEOPUH, HECPOPMHUPOBAHHBIMU HABBIKAMU aHAJIW3a  SBJICHHM,
MPOLIECCOB, HEYMEHUEM JaBaThb AapryMEHTUPOBAHHbIE OTBETHI, CJIA0BIM
BJIAJICHUEM  MOHOJIOTMYECKOW  peubl0,  OTCYTCTBHEM  JIOTUYHOCTH U
ITOCJIEI0BATEIbHOCTH. BBIBO/IBI TOBEPXHOCTHEI. PenieHne npakTHYeCcKuX 3a1aHui
He BBINONHEHO. T.e CTyJeHT He cnocoOeH OTBETHTh Ha BOMNPOCHI Jaxe IMpHU
JIOTIOJIHUTENBHBIX HABOSIIMX BOIIPOCAaX MPENOIABATEIS.

4. IlepeyeHb OCHOBHOI1 U 10TIOJIHUTEIbHOI y4eOHOM JIMTepaTypbl, He00X0AMMOI /151 0CBOECHHS

AUCHUIJIMHBI (MOZYJIs1)

Y4yeOHas quTeparypa:

OcHoenas rumepamypa

1. ®usuka tBepaoro cocrossaus bmitkmop JIx.2008

2. Beenenwue B ¢pusuky tBepaoro tena Kurrens Y. 2010
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3. OcHoBsl puzuku TB. Tena 3unenko B.W., Copokun B.I1., Typuun I1.I1. 2008
4. @usuka tBepnoro tena [lasnos I1.B., Xoxios A.B. 2008

Llonornumenvnas rumepamypa

1. KBaHTOBOXMMHYECKHE METOJbI B TEOPUH TBEP/I. Tesia DBapectoB P.A. 1982

2. Meronbl BBIYHCIUTEIBHON (M3MKKU B Teopuu TBepaoro tena bapesxtap B.I'., 3apouenues
E.B., Tpouukas E.I'. 1990

3. ®wusuka tBepaoro tena [lasnos I1.B., Xoxmos A.B. 2000

4., ®wusuka noxynpoBoaaukoB bonu-bpyesnu B.JI., Kamamuukos C.I1. 2009

5. Teopus tBepnoro tena. JJaBbinoB A.C. 2008

5. [lepeyenn pecypcoB HHGPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»,
HEO00XOUMBIX /IJIsl OCBOCHUS TUCHHUILIAHBI (MOYJIfA)
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

uiekTpoHHbIe pecypebl Unarl'y

No Ccbliika Ha HanmenoBanue pa3padoTku JoctynHocTh
/m HHGopMaMOHHbIH B JJIEKTPOHHOM (popMme
pecypc
DnekTponnas oubmmoreka | http://www.dlib.eastview.com | /loctym BO3MOXEH € JIt000T0
EastView KOMITbIOTEPA, BKIIOUEHHOTO B
YHUBEPCUTETCKYIO CETh
HNarl'y
CripaBoYHO-TIpaBoOBast http://www.consultant.ru JlocTyT BO3MOXKEH C JIF000T0
cuctema «KoHcymbTaHT- KOMITBIOTEPA, BKIFOUEHHOTO B
TUTIOCY YHUBEPCUTETCKYIO CETh
HNarl'y
ba3za nannbix «[lommpea» | http://www.polpred.com JlocTyI BO3MOXKEH € JIF000T0

KOMIIBIOTEPA, BKIIFOYEHHOTO B
YHUBEPCUTETCKYIO CETh

HNarl'y

NudopmannonHas http://www.window.edu.ru CBOOOIHBIN JOCTYTI TI0 CETH

cucrema «EIMHOE OKHO Hurepner.

JOCTyTIa K

o0pa3oBaTenbHBIM

pecypcam»

WNudopmannonHas http://www.ecsosman.ru CB0OOAHBIN JOCTYI MO CETH

cucteMa « JKOHOMHKA. HutepHer.

Conuonorusi.

MeHeKMEHT»

Caiit Bricieit http://www.vak.ed.gov.ru CBOOOIHBII OCTYT 1O CETH

aTTEeCTAIMOHHON HuTepher.

KOMHCCUU

B momorns acimpanTam http://www.dis.finansy.ru CBOOOJTHBIN JTOCTYTI 11O CETH
HuTepner.

Elsevier http://www.sciencedirect.com; | locTym BO3MOXeH ¢ JIto00T0

http://www.scopus.com KOMIIbIOTEpA, BKIIOYEHHOTO B

YHHUBEPCHUTETCKYIO CETh
Nurl'y
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KoHncynpTaHT cTyneHTa http://www.studmedlib.ru JlocTym 1Mo MHAWBHY ATbHBIM

CKpETU-KapTaM.

«DNEeKTpOHHAS http://www.biblioclub.ru JlocTy1 BO3MOKEH € JIF000T0
OubIMOTEUHAs CUCTEMa KOMIIBIOTEPA, BKIIFOYEHHOTO B
YHHBepcuTeTCKas YHUBEPCUTETCKYIO CETh
6ubanoreka ONLINE» Nurl'y

6. IlporpamMmmHoe obecneuyeHue

VYHuBepcuTeT oOecreYeH HEOOXOAWMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO H  CBOOOJHO
pacrnpocTpaHsAeMOro NporpaMMHOro 00ecreyeH s, B TOM YUCIIe OT€YECTBEHHOI'O IIPOM3BOJICTBA.

Kaxnplii oOyuarommuiicss B TEUYE€HHE BCEro Inepuoia oOydeHHs OOECIeYeH WHAWBUIYaTbHBIM
HEOI'PaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOU MH(OPMALIMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA
u3 11000 TOYKM, B KOTOPOW MMEETCs JOCTYH K HH(DOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW CEeTH
«HTEpHET» KaKk Ha TEPPUTOPUM YHUBEPCUTETA, TAK U BHE €€.

YHuBepcurer  obecreueH

oOecrieueHus.

CJIEYIOIIUM

KOMIIJICKTOM

JIUICH3UOHHOI'O

1. JlunensuoHHoe mporpammHoe obecnedeHue, ucnoiabpzyemoe B Uarl'y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.ITporpammusrii kommiiekc MMUC “Busyansnas Ctyaus TectupoBanus’”

1.4.AutuBupycnoe [10 Eset Nod32
1.5.CnpaBouno-nipaBoBas cucrema “I'apant”

Hapsmy C TpaAUuOUOHHBIMH HU3AAHUAMU CTYACHTBI U COTPYAHUKHU UMCHOT BO3MOKHOCTH

IMOJIB30BATLCH DJICKTPOHHBIMU IMOJTHOTCKCTOBBIMHA Oasamu JaHHBIX:

Tabnuua 9.1.

Ha3Banue pecypca

Ccebuika/noctyn

OnexkTpoHHas Oubianoreka oHNaiH «EanHOE OKHO K

00pa3oBaTeNIbHBIM pecypcam»

http://window.edu.ru

«O6pazoBarenbHblil pecypc Poccun»

http://school-collection.edu.ru

@enepalbHbIil  00pa30BaTENbHBIN MOPTANL:  YUPEKIACHMUS,
nporpammsl, crannaptel, BY3bl, Tectsl EI'D, A

http://www.edu.ru —

®denepanbHblil EHTp HHGOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLIMOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYIAEHTA".
OMOJIMOTEKAa TEXHUYECKOTO By3a

OneKTpoHHas

http://polpred.com/news

W3narenscTBO «Jlanby. OnekTpoHHO-OMOMMoTeuHas | http://www.studentlibrary.ru -
crcTeMa

Pycckas BupTyanpHasi OubanoTeKa http://rvb.ru —

W3narenscTBO «Jlapy. DrnexkTponno-6ubMoTeuHas | http://e.lanbook.com -
cucTeMa

ExenenenbHuk Hayku u oOpazoBanus IOra Poccun
«AxaneMus»

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

s/Index.htm

Hayunas snekrponHas 6ubauoreka «e-Libraryy

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

OnexkTpoHHO-0nOanoTeyHast cuctema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHASI CHCTEMa JIOKYMEHTOB B cdepe
obpazoBanus «HGOpMUOY

http://www.informio.ru
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WNudopmanmonno-npasosas cucrema «Koncynbrant-oirocy | CereBas Bepcusi, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Uurl'y

WNudopmannonHo-mpaBoBas cucrema «l'apant» CereBast Bepcus, IOCTYITHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATHBHOM
cetu Unurl'y

DnexTpoHHO-0nbmmoreuHas cucreMa «FOpaim https://www.biblio-online.ru
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