


OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi _IMupmosckwmii C.3.__
(moamucp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefanuu Kadeapol:

IIpotokomn oT « » 200 1. Ne

3aBenyrontwii kadeapoi _ [Mupmosckuii C.0.
(moarmucs) (U.0. Oamunust)




ABSTRACT

The discipline of "condensed matter physics" refers to a variant of the block B1.
B.OD. 8.

Total labour input development discipline is 4 credit units, 144 hours. The
curriculum provides lecture courses (34 hours), practical lessons (34 hours),
independent work (49 hours). Discipline is implemented on the 4 course in 7, 8
semesters.

The study of this discipline is based on the following disciplines: "mathematical

analysis”, "Quantum theory", Linear and nonlinear equations physics

"Electrodynamics", "thermodynamics, statistical physics, physical kinetics."

The purpose of the learning discipline-systematic acquisition of knowledge on
condensed matter physics.

Tasks:

1. study of the basic principles of Physics of condensed State;

2. mastering the mathematical apparatus of Physics of condensed State;

3. study of the basic concepts and problems of Physics of condensed State;

4. acquiring the skills of solving tasks for the discipline of condensed matter

physics.



AHHOTAIMS
I[I/ICHHHJH/IHa «duszuka KOHIACHCUPOBAHHOI'O COCTOAHUA» OTHOCHUTCA K

BapuaTtuBHOM yactu 610ka b1.B.0D.8

OO0mast TpPyJOEMKOCTh OCBOCHHS JUCHUIUIMHBI COCTaBIAeT 4 3a4eTHBIX
enuHuIbl, 144 yaca. Y4eOHBIM IUTAHOM MPEAYCMOTPEHBI JIEKIIMOHHBIE 3aHATHS
(38 gacoB), mpakTudeckme 3aHATHS (38 Yaca), camocTosTenbHas padora (41
yacoB). JluciumuinHa peanusyercs Ha 4 Kypce B 7, 8 cemecTpax.

N3ydenne naHHOM TUCHMIUIMHBI Oa3UpPyeTCs HA CIACAYIONIUX TUCIUILIMHAX:
«Marematuueckuili aHanuz», «KBanToBas teopusi», «JIMHElHbIE U HEIMHEUHBIC
ypaBHeHUs (GUBUKKW» «INEKTpoauHAMUKa», «TepMoarMHaAMUKa, CTaTUCTHYECKas

dbusuka, puzndeckasi KHHETHKA.»

Heap wu3yyeHUs AUCUUIUIMHBI — MPHUOOPETEHUE CHCTEMaTU3UPOBAHHbIX
3HaHMM 10 (PU3UKE KOHJEHCUPOBAHHOTO COCTOSTHUS.

3apaum:
® U3y4YEHUE OCHOBHBIX MPUHLHUIOB (PU3UKH KOHJIEHCUPOBAHHOTO COCTOSHUS;
® OCBOGHME MaTeMaTH4yeckoro ammapara (U3MKH  KOHJIECHCHUPOBAHHOTO

COCTOSIHUS,
® U3y4YEHUE OCHOBHBIX TOHATHMH M 3anady  (U3UKK KOHJEHCHPOBAHHOTO

COCTOSIHHS,
® npUOOpEeTEeHUE HABBIKOB pelleHus 3ajad 1o JAUCUMIUIMHE (u3mka

KOHJIEHCUPOBAHHOT'O COCTOSIHUSI.

JInst  ycnmemHoro W3ydeHds AMCHMIUIMHBI «PU3MKa KOHIAEHCUPOBAHHOIO
COCTOSIHUS» Yy OOydYaromuxcsi JOJKHBI ObITh C(OPMHUPOBAHBI  CIEIYIOLIUE
OOIIEKYIBTYpPHBIE U 00IIETTPOPECCHOHANBHBIE MPEABAPUTEIbHBIE KOMIIETCHIINUU:
® CIOCOOHOCTH UCIOJIB30BaTh COBPEMEHHBIE METObI K TEXHOJIOTUHU (B TOM YHCIIE

UH(POPMAIMOHHEIC) B TIpodeccnonanbHol nesrenbHoctr ( OK-5)

® CIIOCOOHOCTBIO HCHOJIL30BaTh B HpO(I)GCCHOHaHLHOfI JACATCIBHOCTHU 0a30BEIC

3HaHUuA (PYHHaMeHTaHBHLIX pasaciioB MaTCMaTKU, CO34aBaTb MaTCMATHYCCKHC



MOJIENIN

THUIIOBBIX

npodeccruoHanbHbIX

3aJgad 141 HHTCPIPETUPOBATD

HOJIYYCHHBIC PE3YJIbTAThI C YISTOM IPaHuUI] mpuMeHUMOocTd Mojeneii (OITK-2)

® CIIOCOOHOCTBIO IKCIUTYaTUPOBATh U OOCITYKUBATh COBPEMEHHYIO (PU3HUECKYIO

arnmapatypy u obopymnosanue (I1K-3)

B pesynbTaTe M3ydeHUs NaHHOW IUCIUIUIMHBI Y CTYIEHTOB (OPMHUPYIOTCS

CJIeIyIOLIME

obmenpodeccruonanbHbIe/

(371eMEHTBI KOMITETCHIIHH ).

npoecCHOHANIbHBIE  KOMICTCHITUH

Konx n popmysmpoBka

Jtanbl GOpMHPOBAHUSA KOMIIETEHIIMHU

KOMIIeTeHIHH

CnocoOHOCTh TEOpETUYECKHE OCHOBaHMUS buzuku

HUCIIOIB30BATH Snaer KOH/ICHCUPOBAHHOTO COCTOSIHUS, OCHOBHBIE

6a30BEIE dusnyeckue  CUCTEMbl U 3aKOHbI buzuku
KOHJICHCHPOBAHHOTO COCTOSIHUS

TCOPCTUUCCKUC

SHAHUS Vacer pelaTbh TUIOBBIE 33a4l (PU3UKU KOHJIECHCHUPOBAHHOTO

(yHIaMEHTAIbHBIX COCTOAMIA,

pazzienoB oouiei u

TEOPETUYECKOU

bu3ukH s Braneer TOYHBIMHU H TTPUOIMKEHHBIMUA METO/IaMH PEIICHUS

peIICHHS 3a71a4 GU3UKU KOHJEHCUPOBAHHOT'O COCTOSIHUSA

npo¢heCCUOHATBHBIX

3anay (OITK-3)

CrniocobHOCTh - OCHOBHBIE METO/]Ibl PEeLICHUs 3a]1a4 (PU3UKU

WCTIOJb30BATh KOH/ICHCHPOBAHHOTO COCTOSTHUS

CHeLUaIU3UPOBAHHBIE - MaTeMaTU4eCKUi annapar GU3NKu

3HaHMA B oOusactu | 3Haer KOHJICHCUPOBAaHHOI'O COCTOSTHUS;

Gu3MKN 751 OCBOEHUS - OCHOBHBIE NPUHIMIIBI (PU3UKH KOHAEHCHPOBAHHOTO

POGUITEHBIX COCTOSIHUS,

¢buznveckux - OCHOBHbBIE YPaBHEHUS] KBAHTOBOM TEOPUH MO,

mucrmaH (ITK-1) - IPUMEHSTHh TEOPUIO BO3MYIIEHN K PELICHUIO 3a/1a4;

Veer - IPOBOJUTH YHCIIEHHBIE PAcUeThl COOTBETCTBYIOIIMX
GU3NYeCKUX BEIMYUH B OOMICTIPHHATHIX CHCTEMax
eJIMHULI,
- HaBbIKAMHU CAMOCTOSATEIbHOW paboThl C ydyeOHOU U
Bnaneer

Hay4HOU JIUTEPATYPOU;

I[J'ISI (bOpMI/IpOBaHI/IH BBIICYKA3aHHBIX KOMHeTeHHI/Iﬁ B paMKaXxX ITUCHUILJIMHBI

«Du3nKa KOHACHCUPOBAHHOI'O COCTOSIHUS» MPEIYCMOTPEHBI CIEAYIOMINE METObI

aKTUBHOT'O/ HHTCPAKTHUBHOI'O

OOy4YeHHS:

Jexkuus-oecena; rpynmnoBas

KOHCYJIbTALMS (17151 IPAKTUYECKUX 3aHATUM).




|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA
(38 HAC.)

Paznen |. Kpucraninyeckue pemerku (_8 wac.) —

Tema 1. IlpeoOpazoBanus CHMMeETPHUH, IPYNIIbI IPe00pa3oBaHM
(2_uac.)

Tunsl npeodbpazoBanuii cummeTpuu. KoMMyTaTuBHOCTH IPEOOpa30BaHUI.

Tema 2. Toueunble rpynmsi (2_4ac)

OmnpeneneHne TOUCYHBIX TPynl. TUIBI TOYEYHBIX IPYIIII.

Tema 3. I'pynna tpancisinuu (2_4ac)

Toueunsle rpynnsl Kpuctamia. JIByXMepHble U TPEXMEPHBIE KPUCTAIUTMYECKUE
pemetku. Kpucrammueckne cuaronuu. Pemerku bpasa.. IIpoctpancTBeHHBIE
TPYIIIBI.

Tema 4. O0paTHas pemerka kpucraia Mugexkest Muiiepa.(2uaca)

OOpartHas pemietka kpuctaia. CBoWCTBa BEKTOPOB OOpaTHOW PEIISTKH.
O6bem obpatHol pemeTku. Manexcsl Musiepa.
Pa3nen 2. AToMBbI B KPHCTAJUIMYECKOii pemeTku (4 yaca)
Tema 1. Teopema brioxa (2_uac.)

I[OKa?)aTeJIBCTBO TCOPCMEI. KBaHTOBBIC UHCIIA.

Tema 2 AnuadaTudeckoe npuodankenue (2uaca)
Anunabatudeckuil mpuHIMn bopHa- Dpendecra. O0IaCTh NPUMEHUMOCTH

Pa3nen 3. Tunbl cui1, AelicTBYIOIIHX MeKIAY aTOMaMH B KpucTaJuie. (4 yaca)
Tema 1 Cuiibl oTTasikuBaHus (2 4aca )
KyJIOHOBCKHME CHIIBI, CUJIbI, CBS3aHHbIE C AcWcTBHEM mnpuHuuna llaynmu wu
TOKJI€CTBEHHOCTHU AJIEKTPOHOB.
Tema 2 Cuinbl nputsbkenus (2 daca):
KynoHoBckue cuibl, 0OMEHHBIE CHIIbI, BaH-JEP- BaaJTbCOBCKHUE CUJIBI.
Pasnen 4. lunamuka pemeTku (6uaca).
Tema 1 Kosne0anuss aToMoB OJHOMEpPHOU pemeTku (2 4aca). 30HbI
bpuwmmtosna. I'pannunbie ycnoBus bopna- Kapmana. ®azoBas u rpynmnosas
CKopocTH. Jlucniepcust BOIH.
Tema 2 KoJiebanusi 1 BOJTHBI B CJI0:KHOI OTHOMEPHOIi pemieTke (2 yaca).
JucnepcuonHoe ypaBHeHue. ONTHYECKUE U aKyCTHYECKUE KOIeOaHus

Tema 3 /IuHamuka TpexMepHOii pemeTku. (2 yaca)

VYpaBHeHus KoyieO0aHUN aTOMOB B MPUOIMKEHHHM OJMKaWIIMX coceei..
CaolicTBa pPELIETOYHBIX  CYMM. N303HEprEeTHUECKNE MOBEPXHOCTH.
OnTuyueckue M aKkyCTUUECKHE BETBHU.

[Monsipuzanust akyctuyeckux kojeOanui. I{uknuueckue ycnoBusi bopHa-
Kapmana.

Paznen 5. KBanTOBasi Teopusl TeNMJIOBbIX KOJe0aHMH aTOMOB B pelleTKe.
(6 uaca).

Tema 1 HopmajibHble KOOPAMHATHI AJI51 OHOMEPHOI Heno4ku.(24yaca)
Oynkuus ['aMuibTOHAa 11 TEIUIOBBIX KOJIeOAHMM aTOMOB B OJIHOMEpPHOM
pemrerke. O6001IEeHHBIE KOOPAUHATHI U UMITYJIbC. KaHOoHMUYecKas popma .



Tema 2 MeToa BTOPUYHOIO KBAHTOBAHUA (2 Yaca)

['amMmunpTOHMAH  TpEeXMEpHOM pelmeTku. MeTon BTOPUYHOIO KBAHTOBAHHSL.
OmnepaTopsl POKICHUS U YHUYTOXKEHUS (DOHOHOB.

[Ipouecchl paccestHUs JIEKTPOHOB U HEUTPOHOB HA PEILIETKE.

Tema 3 CBoiicTBa poHOHOB.(2uaca).

OHeprus W KBa3UUMMYJIbC (OHOHOB. CraTthcTUKa (OHOHOB. 3aBHCHUMOCTD
gyucia GOHOHOB OT TEMITEPATYPHI.

Pa3nen 6. TepmoannaMmuka TBepaoro tejaa. (4uaca).

Tema 1. Ten10eMKOCTh KPUCTAJINYECKON pemieTkH. (24yaca).

CpenHsast SHeprusi KPUCTAUIMYECKOW PEUIETKU. 3aBUCUMOCTh TEIIOEMKOCTH
aKyCTHYECKUX M ONTHYECKUX (DOHOHOB OT Temneparypsl. Temmepatypa Jlebas.
Tema 2. YpaBHeHHe COCTOSIHUS TBEPAOro TeJia. (24aca)

Pazngen 7. CocTOSIHUA 3JIEKTPOHOB B KPUCTA/UIMYECKOM pelleTKe.
(12 gaca)

Tema 1CB000aHBIN 3JIEKTPOH B KpHUcTasLIe. (2yaca)
KBaHTOBas TEOpUs 3IEKTPOHHOIO ra3za B Kpucrajuie. JHeprus @epmu. Yciosue
BBIPOXKIECHUS JIEKTPOHHOrO raza. @yHkuus pacupenencHuss. CpeaHss dHeprus
Y TEIUIOEMKOCTb 3JIEKTPOHHOIO ra3a.
Tema 2 IIpubauxenue cj1ado CBA3aHHOTO0 3JIEKTPOHA.(249aca)

3amaya O JABM)KEHUHU 3JIEKTPOHA B CJIa0OM MEPUOJWYECKOM IIOJIE€ PEIIECTKH.
Meton mnocnenoBaTenbHbIX NpUOIMKeHU. 30HbI bpuimosHa. OHeprus u
BOJIHOBbIE (DYHKLHH AJIEKTPOHOB B MPUOIMKEHUH CIA00r0 MEPUOIUYECKOrO
T0JISL, SHEPTETUYECKHUE 30HBI.
Tema 3 IIpubiamxenue CHJIBHO  CBSI3AHHBIX DJJICKTPOHOB B
Kpucrasie.(4uaca)
3ajmaya O JABMKEHUHU DIJIEKTPOHA, CHUJIBHO CBSI3AaHHOTO CO CBOMM aTOMOM.
N303HepreTnueckre MOBEPXHOCTH. PaciueryieHne SHEpPreTHYecKUX ypOBHEH
.Tenzop oO6patHOI 3(h(PEeKTUBHON MACCHI.

Tema 4 lunamuka 3;1ekTpoHOB. MeToa 3pdhekTrBHOI Maccehl.( 4 yaca)
3ajmaya O JBWKEHHH DJIEKTPOHA BO BHEIIHEM MEUICHHO MEHSIOEMCS
aneKkTpuyeckom nosie. Pynkuuu Banse.

1. CTPYKTYPA U COAEPKAHUE NMPAKTUYECKOHN YACTH
KYPCA
Ipakruyeckue 3ansiTus (38 uac.)

3anstue 1. I'pynnsl npeodpaszoBanuii (2 4ac.)
Turnbl mpeoOpa3zoBaHUM.



3ausTue 2. ['pynmnsl npeodpazoBanmii . (2 4ac.)
3ausitue 3. Todeunslie rpynmel.. (2 4ac.)....
3ansTue 4. I'pynna tpanciusauuu (2_4ac)

3ansaTue 5. Konebanus atomoB ofHOMEepHOU pereTku. (4 4ac.)
3oubl bpwimosHa. I'panuunbie ycinoBusi bopna- Kapmana. ®aszoBas u
rpyIIoBas CKOpocTH. Jlucnepcust BOJIH.
3ansitue 6. /lunamuka co)XHOW OJTHOMEpHOM perieTky (4 4vac.)
Konebanwus v BOJHBI B CJIIOKHOW OJHOMEPHOM PEIIeTKeE.

JucnepcruoHHoe ypaBHeHHE. ONTHYECKUE U aKyCTHYECKUE KOJIeOaHus

3ansiTue 7. HopmajibHble KOOPAMHATHI IJIsl O/THOMEPHOI neno4ku.(8 yaca)
Oynkuus ['aMuiIbTOHAa JISI TEIUIOBBIX KOJIEOAaHMM aTOMOB B OJIHOMEPHOM
peIIETKE.
O06001eHHBIC KOOPAUHATHI U UMITYJIbC. KaHOHMYEcKast popma .
3ansitue 8. DJIeKTPOH B MEePUOIHYECKOM I10JIe peleTKH. ( 4 yaca)
Mopens Kponura —Ilennn
3ansaTtue 9. Ipudaun:kenue CHJIBHO CBSI3AHHBIX JJIEKTPOHOB B
Kpucrasie.(4 yaca)
3agaya O JABWKECHUU DIECKTPOHA, CUJIBHO CBA3aHHOTO CO CBOMM aTOMOM.
N30osHepreTuueckne MOBEPXHOCTU. PacuieruieHne >HEpreTUYecKux ypOBHEU
.Tenzop o6paTHOU >PHEKTUBHOM MACCHI.
3anustue 10. Jlokajdu3oBaHHBIE COCTOSTHMS JJIEKTPOHA B HeHJAeaJIbHOM
penietke.(4uaca)
BonnoBass ¢QyHKkius anekTpoHa B HeujcanbHOW pemieTke. JloHopHas u
aKIIENITOPHAs IPUMECH, pUMeCHbIC YpoBHHU. JledekThl. CTaTUCTHKA HOCUTEICH
3apsiga. HepaBHOBECHBIE 2JIEKTPOHBI U IBIPKH.

3ansaTue 11. Konrpouabnasi padora ( 2 yaca)

I1l. YYEBHO-METOAMWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOydaromuxcst 1Mo guciuiimHe «®du3nka KOHACHCHUPOBAHHOTO COCTOSHUS
npeacTtasiieHo B [Ipunoxennu 1 u BKiIroyaeT B ceOs:

erlaH-Tpa(UK BBIMOJHEHUS CaMOCTOSITENIbHOW PabOThl MO IUCUUILIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIITOJIHEHUE 10 KAKIOMY 3a1aHHUIO;
®XapaKTePUCTHKA 3aJaHUi JUIsI CaMOCTOSATEIbHONW pPAaOOTHI CTYACHTOB U

MCTOJUYCCKHEC PCKOMCHAAIWH 110 UX BBIIIOJIHCHHIO,



eTpeOOBaHUSI K

CaMOCTOSITCJIbHOM pa6OTBI;

NpEACTaBICHUIO U

odopmiteHuI0

S KPpUTCPHUHN OLCHKH BBIIIOJIHCHUA CaMOCTOSITEIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

No KonTponupyemeie OrneHovHbBIE CPEICTBA -
/a MO,I[y.TII/I/ pa3aciibl / TeMBI KOI[BI M OTaIllbl HAanMMCHOBAHNUEC
JUCLIUIUIUHBL (dbopMupoBaHUs TEKYIIHI IIPOMEXKYTOYHAs
KOMIICTCHIINN KOHTPOJIb arTTecrauusa

1 |Pazpen 1 OIIK-3, | 3nanue, | Pabora Ha | Dk3ameH,
[IpeobpazoBanus IK-1 yMeHHuE | ceMuHape | Bompochl Ne 1 - 6
CUMMETPHUHI

2 |Pazgen 2. Atomel B | OIIK-3, | 3nanue, | Pabora Ha | Dk3aMeH,
KPUCTAILNTUYECKOU IK-1 yMeHue | ceMuHape | Bompochl Ne 7-8
pelIeTKu

3 | Pasnen 3. Tunel cun, | OIIK-3, | 3Hanme, | Pabora Ha | Dk3aMmeH,
nenctBytonmx mexay | [TK-1 ymeHue | cemunape | Borpochl Ne 9-10
aTOMaMH B KPUCTAILIE

4 | Pazgen 4. JIlmnamuka | OIIK-3, | 3Hanue, | Pabora Ha | Dk3amMeH,
pELIETKH IK-1 yMmeHue | cemuHape | Bompockl Ne 10 -

14

5 | Tema 1 Konebanus OIIK-3, | 3nanue, | Pabora Ha | Dk3ameH,
atoMoB ogHoMmepHo# | ITK-1 yMeHue | cemuHape | Bompochl Ne 15-
pELIETKH 20

6 | Pa3gen 5. KBanroBas | OIIK-3, | 3Hanue, | Pabora Ha | 3adeT, BOIpPOCHI
TEOPUS TEIJIOBBIX [IK-1 ymeHue | cemuHape | Nel
KoJIeOaHU aTOMOB

7 | Pazgen 6. OIIK-3, | 3nanue, | Pabora Ha | 3a4eT, BOMpOCHI
TepmoanHaMuka IK-1 ymeHue | cemuHape | Ne 2
TBEPJIOTO TeJa

8 |Paznen 7. Cocrosaust | OIIK-3, | 3Hanue, | PaGota Ha | 3a4eT, BOMpOCHI
AJIEKTPOHOB B IK-1 ymenue | cemuHape | Ne 3
KPUCTANINYECKOU
peIIeTKe

pE3yIbTATOB




9 | Tema 1CBOOOIHBII OIIK-3, | 3nanue, | Pabora Ha | 3a4eT, BOIPOCHI
DIIEKTPOH B IK-1 ymeHue | cemuHape | Ne 41
KpHUCTaJLIE.

10 | Tema 2 Ilpubmmxkenne | OIIK-3, | 3Hanme, | PaboTta Ha | 3a4eT, BOPOCHI
c1abo CBS3aHHOTO IK-1 yMEHUE | ceMHHape |5
AJIEKTPOHA

11 | Tema 3 Ilpubmmxenue | OIIK-3, | 3nanue, | PaboTta Ha | 3a4eT, BOPOCHI
CWJIBHO CBSI3aHHBIX IK-1 ymeHue | cemuHape | Ne 6
AIIEKTPOHOB B
KpHUCTaJLIE.

12 | Tema 4 JIlunamuka OIIK-3, | 3nanue, | Pabora Ha | 3a4eT, BOIIPOCHI
ANEKTPOHOB. MeTox IK-1 ymeHue | cemuHape | Ne 7/
2(heKTUBHOI MACCHI

Tumnossie KOHTPOJIBHBIC 3a1aHHNA,

1.
2
3
4.
5.
6
7
8
9.

KounrpouabHas padora Nel

DJleMeHTapHas siueiika u €€ CBOMCTBA

[IpocThi€ U CIIOKHBIE KPUCTAITUYECKHUE PEIICTKH.
[IpeobpazoBaHusi CHMMETPUH.

ToueyHble rpynmsl.

Kpucramnuueckue cunronuu. Pemerku bpase.

[IpocTpaHCTBEHHBIE TPYMIIHI.

[Ipsimas u oOpaTHas penieTka KpucTauia.
Teopema bioxa.

Annabarrdeckoe IpuOIMKEeHHE.

10. IIpupona cui NpUTHKEHUS B KPUCTAITUTMYECKOU pereTKe.
11. Tlpupona cui OTTaIKMBAHUS B KPUCTAINIMYECKON pEILIETKE.

N

o ok

Konrpouabnas padora Ne2
OnekTpoHsl B pemietke. [Ipubnmxenne cBOOOAHBIX JIEKTPOHOB.
TennoeMKoCTh 3JIEKTPOHHOTO ra3a.
JIBr>KeHrE SJEKTpOHa B MEPUOAMYECKOM Tojie pemeTkd. Mogenb
Kponwura-Ilennu
[Tpubnmxenue cabo CBI3aHHBIX AIEKTPOHOB.
[TpuOnmkeHre CUIbHO CBSI3aHHBIX AJIEKTPOHOB.
Merton 3bpeKTHBHOM Macchl

Kontpoabnasi padora Ne3

Konebanus aToMOB B MPOCTON OJTHOMEPHOM pelIeTKe.



wWnN e

No ok

PRPEPOO~NOUAWNER

0.
1.
2.
13.
14.
15.
16.
17.
18.
19.
20.

KonebOaHust aTOMOB B CJI0)KHON OJJHOMEPHOU pEILETKE.
Konebanus aToOMOB B TPEXMEPHOM CIOXKHOM pelIeTKe.
OO1ue cBOMCTBA PEIIETOUYHBIX YaCTOT.

[Mukmnueckue ycnous bopna-Kapmana.

HopmanbeHble KOOpAMHATEI I OJHOMEPHOM PELIETKHU.
DOHOHBI

NOoOUAWN

BOITIPOCHI K DK3AMEHY.

DieMeHTapHas ssueliKa u €€ CBOMCTBa
[IpocThi€ U CIIOKHBIE KPUCTAITIMYECKHUE PEIIETKU.
[IpeoOpa3oBaHus CUMMETPHUH.
ToueuHble IPyIIIbI.
Kpucrammueckne cunronuu. Pemerku bpase.
IIpocTpaHCTBEHHBIE TPYIIIIBI.
[Ipsimas u oOpaTHas perieTka KpucTauia.
Teopema bnoxa.
AnumabaTudeckoe NpuOIHKEHUE.
[Iprpona cun NpUTSHKEHUS B KPUCTATUIMYECKON PEIIETKE.
[Iprpona cun OTTaIKMBaHUS B KPUCTALINYECKONW PEIIETKE.
KonebOanust aTOMOB B POCTON OJTHOMEPHOM pelIeTKe.
Konebanust aTOMOB B CII0KHOM OJJHOMEPHOM PEIIeTKE.
Konebanus aTOMOB B TPEXMEPHOM CIIOKHOM perieTKe.
OO6mIre cBOMCTBA PEUIETOYHBIX YACTOT.
[ukimnueckue ycnosus bopna-Kapmana.
HopmanbHble KOOpAMHATEI 111 OTHOMEPHOM PELIETKHU.
DOHOHBHI.
TennoeMKoCTh KpUCTATUIMYECKON PEIIETKH.
YpaBHEHUE COCTOSIHUSA TBEPJIOTO TENA.

BOITPOCHI K 3AUETY.

DnexTpoHsl B pemierke. [Ipubmmkernne cBOOOIHBIX JIEKTPOHOB.
TermoeMKoCTh IEKTPOHHOTO ra3a.
JIBM>KEHHE AJIEKTPOHA B EPHOIMYECKOM I0Jie pemeTku. Mojaens Kponura-

Ilewnu.

[Tpubnuxenue c1abo CBA3aHHBIX AIEKTPOHOB.
[TpubnmkeHrne CUIIBHO CBSI3aHHBIX DJIEKTPOHOB.
Merton 3¢ pexTUBHOM MacCHI.
Jlokann30BaHHBIE COCTOSHUS DJIEKTPOHA B HEMICATbHOM pPeleTKe.



V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
(onexmponnwvie u neuammvie uz0anus)

1. Beenenue B pusuky TBeporo Tena : [yuedHoe pykoBoactBo] / Y. Kurrens
; [mep. A. A. I'yces], U3n. 2-¢, ctep., nepened. ¢ uza. 1978 r Mocksa : Anbsiae , 2013,791 ¢

2. ®uszuka TBepaoro tena : YueOnuk / [1. B. [TaBnos, A. ®. XoxnoB Mockaa :
Briciras mikona , 2000 . 494 c.

3. ®u3mka TBepaoro Tenma : ydebnoe mocodbme / B. JI. Maryxun, B. JL
Epmaxkos. Cankr-IletepOypr : Jlans , 2010,218 ¢

4. OcHOBBI (PU3UKH KOHJACHCHUPOBAHHOTO COCTOSHMS : [ydeOHOe mocobue] /
1O. B. IlerpoB Honronpyausiii : Uaremnekt , 2013,213 ¢

5. http://e.lanbook.com/books/element.php?pll id=2714  IlBenuk  A.M.
KBanToBass Teopus mnoias B (PU3MKE KOHIECHCUPOBAHHOIO COCTOSIHUA. M.:
®dusmatiaut, 2004. - 320 c.

JJonmosHuTEILHAA JIMTEPATypPa
(neuammvle u snexmponHvle U30aHUs)

1. Ancensm A.M. BBenenue B ¢u3MKy MHOIyNnpoBOAHMKOB. - M.: Hayka,
1978.

2. Kutrens Y. Beenenue B pusuky tBepaoro tena. - M.: Hayka, 1978.
3. 3aiiman JIx. [Ipuniunel Teopuu TBEpaoro tena. - M.: Mup, 1974.
4. bonu-bpyesuu B.JI., Kanmammnaukos C.I'. dusuka mnoaynpoBOJIHUKOB.-

M.:Hayka,1990.
5. Amkpodt H., Mepmun H. "®dusuka tBepmoro tenma". 1979. Uza-Bo
"Mup", Mocksa/


http://e.lanbook.com/books/element.php?pl1_id=2714

6. H.b.bpauar, C.M.UynuHoB . "DHepreTuyeckue CHeKTPhl JJICKTPOHOB U
dononos". 1980. N3n-Bo MockoBckoro yHuBepcuTeTa, MOCKBa.

7. B.B.Illmunr ."Beenenue B ¢usuky cepxmpoBogumoctu”. 2000. MI]
HMO, Mockaa.

8. OcHOBBI (U3HUKH KOHJCHCHPOBAHHOTO COCTOSTHHSI BeEIIeCTBa : ydeOHOe
noco6ue 111 By3oB / E. B. babkun, U. Kpayc, I'. 'ocmanosa ; Cubupckuit
roCyAapCTBeHHBIA a’dpokocMuueckuil yHuBepcuteT. KpacHospek : [M3na-
Bo CHOMpPCKOTo a3poKocMHUUecKoro yHuBepeurerta] , 2007,227 c.

9. OcHOBBI (U3HKK KOHACHCHUPOBAHHOIO COCTOSIHUSI BelllecTBa : ydeOHOe
noco6ue 111 By3oB / E. B. babkun, U. Kpayc, I'. 'ocmanosa ; Cubupckuit
rOCyJTapCTBEHHBIN a3pPOKOCMUYECKUN yHuBepcuteT. KpacHospek : [U3a-
B0 CHOMpCKOro aspokocMuuecKoro ynusepcurera] , 2007,227 c.

10.luarpammatuka.  Jlekumun 1O  W30paHHBIM  3amadaM  TEOpPUU
KOHJIeHcHpoBaHHOTO coctosinust / M. B. CanmoBckuii, MU3n. 2-e, ucnp. u
non Mocksa ,MxeBck : PerynspHas n xaotudeckas [uHaMuka : MHCTUTYT
KOMIIBIOTEPHBIX uccaeaoBanuii , 2010,376 ¢

11.0OcHOBBI (pU3UKH KOHJEHCUPOBAHHOTO COCTOSIHUS : [yueOHoe mocobue] /
1O. B. IlerpoB Honronpynusiii : Uatemnekr , 2013,213 ¢

HopMaTHBHO-PaBOBbIE MATEPHAJIbI

Ilepedyens pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON CeTH
«AHTepHeT»

1. http://e.lanbook.com/books/element.php?pll id=2714 [{Benuk
A.M. KsanrtoBasi Teopusi mojsi B (PU3MKE KOHIECHCHUPOBAHHOIO

coctosiausg. M.: @usmariaut, 2004. - 320 c.

! JlaHHBIH pa3en BKIIOYAaeTCs IPH HE0OX0AMMOCTH


http://e.lanbook.com/books/element.php?pl1_id=2714

IlepeyeHb HHGPOPMAUOHHBIX TEXHOJIOTHHA
U IPOrPaMMHOI0 o0ecredeHust

VI.METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHUIIJIMHBI

JIeKIMOHHBIE 3aHATHS OPUEHTUPOBAHBI HA OCBEUICHUE BBOJHBIX TEM B
KKJBIM pa3zen Kypca W NpU3BaHbl OPUEHTUPOBATh CTYACHTOB B IIPEMJIaracMOM
MaTepHuaie, 3aJI0KUTh HAyYHbBIE M METOJIOJIOTMYECKUE OCHOBBI JUISl JalibHEUIIEeH
CaMOCTOATENbHON pabOTHI CTY/IEHTOB.

BaxxHol siBiIsieTca caMOCTOsITeNbHAs paboTa 1o Kypcy. B xozxe 3toit paboTsl
CTYICHThl OTOMpPAIOT HEOOXOJMMBIM MaTepuand MO H3y4YaeMOMY BOIPOCY U
aHAIM3UPYIOT €TO0.

Meronnueckue yka3zaHus 110 claye 3a4yerTa.

3aueTsl NPUHUMAIOTCA BeAylIMM mpenonasareieM. llpu  Oosbliom
KOJIMYECTBE T'PyNN Yy OJHOIO MPENnojaaBaTeNis WM NpU OONbIIONW YUCIEHHOCTU
MOTOKAa MO PACHOPSIKEHUIO 3aBeAyroliero kadeapoi (3aMecTurens AUPEKTopa
¢unuana no y4eOHOW M BOCHMTATENIbHOM paboTe) JOMyCKAaeTCsl MPUBJICUYECHUE B
MOMOILb BEIYIIEMY MTPENO/IaBaTel0 IPYTruX MNpernoaaBaTeaei.

®opma npoBeneHus 3adera (yCTHas, TUCbMEHHAsl U JIp.) YTBEPKIAETCs Ha
3ace]laHiM Kageapbl IO COIIACOBAaHUIO C PYKOBOJIUTEIEM B COOTBETCTBUHU C
paboueil mporpaMMoi yueOHON U CIUIUIHBI.

Bo Bpems mpoBeieHHs 3adeTa CTYJIEHTbl MOTYT MOJb30BaThCs padboueit
nporpaMmMoi y4eOHOM AMCIHUIUIMHBI, a TaKXe C pa3pelieHus NpernojaBaTers,
MPOBOJISAILIETO 3a4eT, CIPABOYHOM JUTEpaTypoll U APYIMMH MOCOOHSIMHU
(yueOHMKaMU, y4eOHBIMU TOCOOUSIMU, PEKOMEHAOBAHHOW JTUTEPATYPOU U T.I1.).

3adeTHbIE BEJOMOCTHU SIBJIAFOTCS OCHOBHBIMH IE€PBHUYHBIMHU JTOKYMEHTAMH I10
YUETy YCIEBAEMOCTH CTYAECHTOB. AJIMMUHUCTPATOPbl 00pa30BaTeNbHBIX MPOrpPaMM
JI0 Hayaja TMpoLeayphl MpUeMa 3a4eTOB MU SK3aMEHOB (OPMUPYIOT 3au€THO-
HK3aMEHALMOHHBIE BEIOMOCTH.

[Ipn sBke Ha 3K3amMeHBbl M 3a4e€Thl CTYACHTHl 00sA3aHbl MMETh HpHU cede
3aYETHYIO KHIXKKY, KOTOPYIO OHU MPEABABIISIIOT 3K3aMEHATOPY.

[IpenonaBarenp 3amoyHIET COOTBETCTBYIOUIME TIpadbl 3a4E€THON KHIKKHU
CTYIACHTa, a MMEHHO: Ha3BaHUE JUCLUMUIUIMHBI 3allMCBIBACTCA IMOJHOCTHIO, 0€3
COKpAIIEHH, B COOTBETCTBUHU C y4€OHBIM IUIAHOM, TaKXKe yKa3bIBaeTCs (pamMuius



npernojiaBaress, OleHKa, J1aTa, MOANKUCH, TPYA0EMKOCTh AUCLMIUIUHBI, YKa3aHHAs
B 3a4€THO-3K3aMEHAIIMOHHON BEJOMOCTH WJIH JIUCTE.

[Ipu mpoMekyTOUHOM aTTeCTallMi 00YUYaIOIIMMCS YCTaHABIMBAIOTCS OIEHKU:
0 3a4eTaM: «3a4TECHO» U «HE 3aYTCHO.

B 3a4eTHy10 KHIKKY CTyJ€HTa M B SK3aMEHAIMOHHYIO BEJOMOCTb BHOCSTCS
TOJIBKO TIOJIOKUTEIbHBIE OIEHKH, HEYJOBJIETBOPUTEIIbHBIE OILICHKH BHOCSTCS
TOJIKO B JK3aMEHAIMOHHYIO BeAOMOCTh. [Ipu 3amoiaHeHUMM BEJOMOCTU HeE
JOMYCKAIOTCS MPOYEPKHU WIIM HE3anoJIHeHHbIe Tpadbl. HesBka cTyaeHTa Ha 3a4er
0e3 YBWKHWTEIbHOW TIPUYMHBI MOXKET OBITh 3aCUMTaHa KaK IOJIyYCHHE
HEYJOBJIETBOPUTEIBHON OILIEHKH, MPU 3TOM B BEJOMOCTH JI€JIA€TCS 3aIUCh «HE
SIBIIICSI.

OrneHKH, BBICTABJIEHHBIE 9K3aMEHATOPOM IO MTOTaM 3a4eTOB, HE MOJJIEKaT
IIEPECMOTPY.

CtTyzneHT, HEe COTJIAaCHBIN C BBICTABJICHHOW OILIEHKOW, UMEET MPaBO B TEUCHUE
clIeIyIoniero paboyero AHS MOJIAaTh 3asBICHUE, COTVIACOBAHHOE C PYKOBOJIUTEIIEM
OOII, na ums aupexropa Illkonsl (punmana) ¢ mpocbboO 0 mepecaaye dK3amMeHa
KoMHccuu. B ciaydyae 000CHOBAHHOCTH MOAAHHOTO 3asiBieHUs aupekTop ko
CO3JaeT KOMHCCHIO B COCTaB€ HE MeHee 3 MpoUIIbHBIX MpernojaBaTeiel Mo
cooTBeTcTBYIOmIel Kadenape. OlleHKa, TOJMyYE€HHAass CTYIEHTOM BO BpeMs
nepecaaun sK3aMeHa KOMUCCHH, SIBIISIETCS OKOHYATEIbHOM.

CTyneHT [JOJDKEH U3Y4YUThb OCHOBHBIE THIBI KOHJEHCUPOBAHHBIX CpEX,
KJIACCU(PUKALUIO KPUCTAUIMYECKUX PEIIETOK, KPUCTAIIIMYECKHE CHHIOHUH,
IIPOCTPAHCTBEHHBIE IPYMIbI KPUCTAIA; OCHOBHBIE MPUOIMKEHUSI 30HHOU TEOPUU
KPUCTAJIJIOB, OCOOEHHOCTH 3HEPIreTUYECKOr0 CIEKTpa 3JEKTPOHAa B KpHUCTaJUIE,
noHsATHE 3(PGEKTUBHON Macchl, KIAacCU(UKAIUIO TBEPAbIX TEI HAa METaJUbl,
MOJIYIPOBOJHUKH U TUAJIEKTPUKHU C TOUKH 3PEHHS 30HHOU TEOPHH;

PaccmoTpeTs 0COOEHHOCTH KJIACCHYECKOTO0 U KBAHTOBO-MEXaHUYECKOTO ONMHUCAHUS
ANIEKTPOHHOTO  ra3a, OCHOBHbIE TEPMOJAMHAMHYECKHE U  KHUHETHYECKHE
XapaKTEPUCTUKH W  DJIEKTPOMAarHUTHBIE CBOWMCTBA JJIEKTPOHHOIO rasza B
MOJIYIPOBOJHUKAX U METaJIe; METOJbl OMUCAHUS JUHAMUKH PEUIETKH, OCHOBHbIE
THUIIbI KOJIEOAHU PEIIETKH, ONITUYECKHUE U aKyCTUYECKHE (POHOHBI U UX CBOICTBA,;

-METOJbl ONMCAaHUS W MEXAHU3Mbl B3aUMOJACHCTBUSA DJIEKTPUYECKOIO MU
MarHUTHOTO IOJIEH C PEIIETKOH; (U3NYECKYI0O TEOPUI0 MarHeTu3Ma, OCHOBHbBIE

THUIIBI MaroH€TUKOB.



B pesynbrare uzyueHus: TMCHUILUIMHBI CTYJEHT AODKEH YMETh OCYIECTBIIATh
METOJI0JIOTUYECKOE OOOCHOBaHME HAy4YHOI'O HCCIEIOBaHMs; MCIONb30BaTh B
UCCJIEIOBATENBCKOW paboTe COBPEMEHHBIE HAayYHbIE METOAbl PACCUHUTHIBATH
KMHETUYECKUE U TEPMOJMHAMUYECKHE  XAPAKTEPUCTUKH  KBAHTOBOTO
AJIIEKTPOHHOI'O Ta3a; HaxXOJWUTh CHEKTP JOKAJIM30BAaHHBIX COCTOSHHUWA METOJaMU

TEOPUHU BO3MYILICHUM.

CTYHCHT AOJIZKEH OBJIAACTDL IIpUHIUIIAMHA pacduc€ta KHHCTHYCCKUX U
TCPMOAUHAMHUYCCKHUX  XapaKTCpHUCTHUK TBEPAOro TE€jlIa, METOJAaMHM pacyera
KoJICOAHUH  aTOMHOM PCIIETKH, OIIMCBIBATH 3JICKTPOHHBIC COCTOSIHHSI B
KOHACHCHUPOBAHHBIX Cp€aax, METodaMHUu HCIIOJIB3YIOIHC IIPCACTABJICHHC
BTOPUYHOT'O KBAaHTOBAHWs, MCTOJAaMH KBAaHTOBOM MECXaHUKH B IMPUIIOKCHHUU K

3aJadaM ¢)H3HKI/I KOHICHCHUPOBAHHBIX COCTOSIHUH.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHUE
T CTUTIIAHBI

[Ipu ocymiecTBieHnn 00pa3oBaTENILHOTO MpoIllecca  CTyJIEHTaMUu U
npo(heccopCcKO-IPENnoiaBaTeIbCKUM ~ COCTaBOM  HCIIOJIb3YeTCS  CIIAyHolee
nporpammHoe obecrnieuenue: Microsoft Office ( Excel, PowerPoint, Word u 1. 1),
Open Office, mporpamMmmHoe obecrieueHre MEKTPOHHOTO pecypca caita JIBOY,
BKirouas DbC JIBOY.

[Ipu  ocymiecTBieHnn 00pa30BaTENILHOTO TpoIlecca  CTyJIEHTAaMU H|
npo(heccopcKo-TPenoiaBaTeIbCKUM ~ COCTABOM  MCIIOJIB3YIOTCS  CIIEAYIOIINE
uH(popmamoHHo crnpaBouyHble cuctembl: ObC JIBOY, 06ubnuorteku, pecypcbl u

IMopTaJibl 11O CCTCCTBO3HAHUIO.
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IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Hdarta/cpoxu Bun
Ne BbITIOJIHEHM I CaMOCTOSITE/IbHOM ®opMa KOHTPOJISI Hopme1 Bpemern
4 xypc, 7 cemecTp padoTbI Ha BLINoTHEmHE

1 1 Henmensa IloaroroBka x Pabora Ha ceMrHApCKUX
CEMUHAPCKUM 3aHATUIX 2 gaca
3aHATHIM

2 2 Henens IToaroroBka x PaboTa Ha ceMuHaApCKUX
CEMUHAPCKUM 3aHATUIX 2 yaca
3aHATHIM

3 3 Hemens IToaroroBka x PaboTa Ha ceMmuHaApCKUX
CEMUHAPCKUM 3aHATUIX 2 yaca
3aHATHIM

4 4 genens IloaroroBka x Pabota Ha cemuHapckux
CEMUHAPCKUM 3aHATUIX 2 yaca
3aHATUIM

5 5 "Henmens IloxaroroBska k PaboTa Ha ceMmuHaApCKUX
CEMUHAPCKUM 3aHATUIX 2 yaca
3aHATHIM

6 6 Henens [Togroroska k Pabota Ha ceMHHapCKUX
CEMUHAPCKUM 3aHATUAX 2 gaca
3aHATHAIM

7 7 Henens IToaroroska k PaboTa Ha ceMHHapCKUX
CEMUHAPCKUM 3aHATUSIX 2 yaca
3aHATHIM

8 8 Henens [ToaroroBka k Pabota Ha ceMHHapCKUX
CEMUHAPCKUM 3aHATUAX 2 gaca
3aHATHAIM

9 9 negens IloaroroBka k Pabota Ha ceMrHapCKUX
CEMUHAPCKUM 3aHATUIX 2 yaca
3aHATUAM

10 10 Henensa IToaroroska k Pabota Ha ceMrHapCKUX
CEMUHAPCKUM 3aHATUIX 2 yaca
3aHSATUAM

11 11 genensa IloaroroBka x PaboTa Ha cemuHapCKUX
CEMUHAPCKUM 3aHSTHAX 2 yaca
3aHATHAM

12 12 Henensa IToaroroska k Paborta Ha ceMrHApCKUX
CEMUHAPCKUM 3aHATUIX 2 yaca
3aHSATUAM

13 13 nenens IToaroroska K Pabora Ha ceMHHApPCKUX
CEMUHAPCKUM 3aHATHUAX 2 yaca
3aHATHAM

14 14 Henensa IloaroroBka k Pabora Ha ceMrHApCKUX
CEMUHAPCKUM 3aHATUIX 2 gaca

3aHATUAM




15 15 Henens ITonroroBska k PaboTa Ha ceMmuHaApCKUX
CEMUHAPCKUM 3aHATUAX 2 yaca
3aHATUIM

16 16 Henens ITonroroBka k PaboTa Ha cemuHapCKUX
CEMUHAPCKUM 3aHATUAX 2 yaca
3aHATHIM

17 17 Henensa IloaroroBka x Pabora Ha ceMrHApCKUX
CEMUHAPCKUM 3aHATUIX 2 gaca
3aHATHIM

18 18 Henens ITonroroBka k PaboTa Ha ceMmuHaApCKUX
CEMHHApPCKUM 3aHATUAX 2 qaca
3aHATUIM

dara/cpoxu Bun
Ne BbINOJIHEHUSA CaMOCTOSITeILHOMI ®opMa KOHTPOJIsI Hopme1 pemenn
4 xypc, 8 cemecTp padoTbl Ha phinouenme

1 1 Hemens IToaroroBka x PaboTa Ha ceMmuHaApCKUX
CEMUHAPCKUM 3aHATUIX 1 gacoB
3aHATHIM

2 2 Henend IToaroroBka x Pabota Ha cemuHapckux
CEMUHAPCKUM 3aHATUIX 1 gacos
3aHATUIM

3 3 Hegens IloaroroBka k Pabota Ha ceMrHapCKUX
CEMUHAPCKUM 3aHATUSIX 1 gacoB
3aHITUIM

4 4 nepens [ToaroroBka k Pabota Ha cemuHapcKux
CEMUHAPCKUM 3aHATUIX 2 9acoB
3aHATHAIM

5 5 Hepgens IloaroroBka k Pabota Ha ceMrHapCKUX
CEMUHAPCKUM 3aHATUSIX 2 4acoB
3aHITUIM

6 6 Henens [ToaroroBka k Pabota Ha ceMHHapCKUX
CEMUHAPCKUM 3aHATUIX 2 9acoB
3aHATHAM

7 7 Henens ITogroroska k PaboTa Ha ceMHHapCKUX
CEMUHAPCKUM 3aHATUIX 2 4acoB
3aHATHIM

8 8 Hemens IloaroroBka x Pabota Ha ceMrHapCKUX
CEMUHAPCKUM 3aHATUIX 2 4acoB
3aHATHIM

XapakTepucTHKA 3aJaHUH VIS CAMOCTOATEIbHON PadOThI CTYICHTOB M

METOAUYECKHUEC PEKOMEHAAIIMHA 110 UX BBIIMMOJIHCHUIO

CamocrosTenbHas pa60Ta IOMOracT CTyJCHTaM:

1) oBnaneTh 3HAHUSMU:




- yTeHue TeKcTa (yueOHUKa, MePBOMCTOYHHKA, TOTOJHUTEIBHONU JIUTEPATYPhI
U T.J.);

- COCTaBJICHHE IJIaHA TEKCTa, rpaprueckoe N300pakeHNEe CTPYKTYpPbI TEKCTa,
KOHCIIEKTUPOBAaHUE TEKCTA, BBITUCKHU U3 TEKCTA U T.J.;

- paboTa co CpaBOYHUKAMHU U JIp. CIIPABOYHOM JIUTEPaTypOii;

- HCTI0JIb30BAaHHE KOMITBIOTEPHOUN TEXHUKU U VIHTEpHETA U Ap.;

2) 3aKperuIsiTh U CUCTEMAaTU3UPOBAaTh 3HAHUSA:

- paboTa ¢ KOHCIIEKTOM JICKIIUH;

- 00paboTKa TeKcTa, MOBTOpHAs padoTa Hajl y4eOHBIM MaTepHalIoM y4eOHHUKa,
NEPBOMCTOYHUKA, JOMOJHUTENBHON JTUTEPATYPHI, ayIUO U BUACO3ANUCEN;

- MIOATrOTOBKA IIAHA;

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIISITBCS WHIUBUIYAIBHO WU
IpynrnaMu CTYACHTOB B 3aBHUCHUMOCTH OT 1IN, 00be€Ma, KOHKPETHOW TE€MaTUKU
CaMOCTOSITENIbHOM pabOThl, YPOBHS CJIOKHOCTH U YPOBHSI YMEHUHN CTYICHTOB.

KoHTponb pe3ynbTaToB CaMOCTOSTENBHOW pabOThl CTYJEHTOB JOJIKEH
OCYULIECTBIISITBCS B MpeJenax BPEMEHHU, OTBEJEHHOTO Ha 00s3aTelIbHbIE yuyeOHbIE
3aHATHS U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO pa0OTy CTYAEHTOB O TUCLUUILIMHE,
MO>KET MPOXOAUTH B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (hopMe.

CamocTosiTesibHAsi padoTa HA JIEKIMH

Cnymianue W 3amuch JIGKUMM — CJIOXKHBIM BHUJ BY30BCKOM ayJIHUTOPHOI
paboThl. BHUMaTenpHOE CiTylIaHWE ¥ KOHCIEKTHUPOBAHME JICKIIMM Tpearnoaraet
MHTEHCUBHYIO YMCTBEHHYIO JIEATEIbHOCTD CTyAeHTa. KpaTkue 3anucu JIeKuui, ux
KOHCIIEKTUPOBAHHUE MOMOTaeT YCBOUTh Y4eOHbId Marepuain. KoHCHekT sBisieTcs
MOJIE3HBIM TOT/A, KOT/Ia 3alIMCAHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U CIEIaHO 3TO
caMuM cTyaeHToM. He Hajo cTpeMuThes 3anucaTh JOCJIOBHO BCIO JieKuio. Takoe
«KOHCHEKTUPOBAHUE» MPUHOCUT OOJIbIIE BpEa, YEM TMOJb3bl. 3alUCh JIEKIHMA
PEKOMEHIyeTCsI BECTH 110 BO3MOXXHOCTH COOCTBEHHBIMU (HOPMYITUPOBKAMHU.
KenaTenbHO 3aUCh OCYILECTBISATH HA OJHOM CTPaHHULIE, a CAEAYIOLIYIO OCTaBISATh
Ui TpopabOTKK Yy4eOHOTro mMarepuaa caMOCTOSITENIbHO B JOMAalIHUX YCJIOBHSIX.
KoHcnekT nexuuy Jiydile MNoJApa3feisaTh Ha MYHKTBI, maparpadsl, coOmromas
KPAacCHYIO CTPOKYy. DToMy B OOJBIION CTeneHU OyAyT CIOCOOCTBOBATH MYHKTHI
IlaHa JIeKUWHU, TpeUIoKEHHbIE NpenojaBarensiM. I[IpuHUMNHUANBHBIE MeECTa,
onpeneneHus, (GOopMyabl W JIPyroe CIeayeT COMNPOBOXKAATh 3aMEYaHUSIMHU
«BAXHO», «0CO00 BAXKHOY», «XOPOIIO 3alIOMHUTHY» M T.N. MOXHO J€NaTh 3TO U C
NOMOIIBIO PA3HOIBETHBIX MAapKepoB WM pyuek. Jlydme ecnu oHu OyayT
COOCTBEHHBIMHU, YTOOBI HE MPHUXOAMIOCH MPOCUTh UX y OJHOKYPCHHUKOB U TEM
caMblM HE OTBJIEKaTh HMX BO Bpems Jiekiuu. llenmecooOpa3Ho pa3paboTaTh
COOCTBEHHYI0 «MapKorpaduio» (3Ha4Kd, CUMBOJbBI), COKpaileHus cioB. He
JUIIHUM OyJeT W H3y4yeHHUe OCHOB cTeHorpaduu. Paboras Hajg KOHCIEKTOM



JIEKLIMM, BCerjJa HEeOOXOAMMO HCIOJIb30BATh HE TOJBKO YYEOHHK, HO U Ty
JUTEPATYPY, KOTOPYIO JOIOJHHUTEIBHO PEKOMEHJI0Bal JieKTop. VIMEeHHO Takas
cepbe3Hasi, KpOMoTauBasi paboTa ¢ JEKIMOHHBIM MaTEepPHUaOM MO3BOJUT TITyOOKO
OBJIJIETh 3HAHHUSIMHU.
Pabota ¢ nuTepaTypHbIMU HCTOYHUKAMHU

CamocrosiTenbHas padbora ¢ yueOHUKaMH, y4eOHBIMU MMOCOOUSIMHU, HAYYHOMH,
CIIPAaBOYHOU U MOIYJISIPHOM JTUTEpaTypoO, MaTepUaIaMu MEPUOTUIECKUX U3IaHUM
u MutepHera siBnsierca HamOosiee >PGEKTUBHBIM METOJOM MOJYYSHHUS 3HAHUH,
MO3BOJIACT 3HAYMUTEIBHO AaKTUBU3UPOBATH TMPOIECC OBJIAACHHUS HH(MOpMaLUEH,
criocoOcTByeT 60ee rTyOOKOMY YCBOGHHUIO U3y4aeMoro Marepuaia, GopMUpyeT y
CTYJEHTOB CBO€ OTHOUIEHHME K KOHKpeTHOM mnpobieme. bosee riaybokomy
PAcKpBITUIO  BOIPOCOB  CHOCOOCTBYET  3HAKOMCTBO C  JONOJHHUTEIBHOU
JIATEPATYPOHU.

TpedoBanus Kk npeAcTaBICHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOAITEeIbHOI PadoThI

TpeboBaHUs K KOHCIIEKTY JJISI MPAKTUYECKUX 3aHIATHI:

1. JomkeH ObITh B OTJIETLHON TETPaau, MOAMMCAHHBIN.

2. O0s3aTenpHO MUCATh TUIAH 3aHATHUS C YKa3aHHEM TEMbI, BOIIPOCOB, CIHCKA
JUTEPaATypbl U UCTOYHUKOB.

3. OrtpaxaTe mnpoOIEeMaTUKy BCEX IMIOCTaBJICHHBIX BOIMPOCOB (aHAIH3
WCTOYHUKA, JINTEPATYPHI).

4. HWmMerp 1TO  HUM  apryMEHTUPOBAaHHBIE  BBIBOJIBI. Cnoso
«apTryMEHTHPOBAHHBIE» ABIISIETCS KIOYEBBIM. [ TaBHOE - TOKa3yeMOCTh BBIBOJIOB.

Kpurepun OLIeHKH BBINOJHEHUSI CAMOCTOATENbHON padOThI

KoHTpoabs caMocTosiTeTbHOM paboThl CTYACHTOB IIPEAyCMaTPUBACT:

* COOTHECEHHE COJEPKaHMSI KOHTPOJIS C LIEJISIMA 00yUYEHUS;

* 00BEKTUBHOCTH KOHTPOJIS;

* BAIMJHOCTh KOHTPOJISL (COOTBETCTBHUE MPEIBSABISIEMBIX 3aJlaHUN TOMY, YTO
MPEAIO0IaraeTcsi IPOBEPUTH);

* T PepeHnanno KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPUAIIOB.

DOopMbI KOHTPOJISI CAMOCTOSITETbHOM paOOTHI:

* PaboTa Ha ceMUHAPCKUX 3aHATHUSX .

* 3ayer.

Kpurepuu o1ieHKH pe3yabTaTOB CaMOCTOATEILHON pabOThI

Kpurepusimu o1ieHOK pe3yJbTaTOB BHEAYAUTOPHON CaMOCTOSATEIHLHON pabOThI
CTYJICHTA SIBJISIFOTCS:

* YPOBEHb OCBOEHHUS CTYICHTOB Y4eOHOI0 MaTrepuaa;

* c(OpMHUPOBAHHOCTH OOIIEYUECOHBIX YMEHHIA;



* YMEHHS CTYJCHTAa aKTUBHO HCIOJb30BaTh JJIEKTPOHHBIC O0pa30BaTE/IbHBIC
pecypchl, HaXOAUTh TPeOYIONTyrocs WH(OpMAIIUIO, U3ydaTh €€ M MPUMEHSITh Ha
MIPAKTHUKE;

* 000CHOBAHHOCTh 1 YETKOCTH M3JIOJKCHMS OTBETA;

* opopMiieHHe MaTepralia B COOTBETCTBUM C TPEOOBAHUIMU;

* YMEHHE OPUCHTHPOBATHCS B MMOTOKE HH(GOPMAIIUU, BBIJICTSATH IJIaBHOE;

*yMEHHE 4YeTKO chopMyaupoBaTh MpoOjieMy, MPEIJIOKUB €€ PpEIICHHE,
KPUTUYECKHU OLICHUTH PELICHUE U €T0 MOCIECTBUA,

* YMEHUE II0Ka3aTh, MPOAHAIN3UPOBATh aJbTEPHATUBHBIE BO3MOXHOCTH,
BAPUAHTHI JCUCTBUI;

. yMeHHe c(OopMHUPOBATh CBOIO MO3HUIINIO, OIICHKY U apr'yMEHTHPOBATh



[Tpunoxenue 2

MUHHUCTEPCTBO OBPA3ZOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

®OH/J OHEHOYHbBIX CPEJICTB
o JucHUIIuHe «DU3MKAa KOHAEHCHPOBAHHOTO COCTOSTHUS»
Hanpagiienue noaroroBku 03.03.02 «pusznka»
dopma NOArOTOBKYU OYHAS

MeToabl KOHTPOJIS:

» [IpoBeneHue KOHTPOJIBHBIX PAOOT.;
" [pPOBEIEHUE KOJUIOKBUYMA,

" DHK3aMEH.

= 3ayer.

HNurepakTuBHbie GOpMBI NIPOBEICHUS 3AHATHIM:

® KOJICKTHBHOC O6CY)KI[€HI/IG MCTOAOB PCIICHUA 3ada4YHU.

® KOJUICKTHBHOE IIOCTPOCHHE MOJCIICH, OIHUCBHIBAIONIUX (PU3HUCCKHE
3aja4H.

Konrpoabnas padora Nel
12. DnemenTapHas siueiika u e€ cBoWCcTBa
13. IIpocTsie U CIIOXKHBIE KPUCTATUINYECKUE PELICTKH.
14. TIpeobpazoBaHUsI CAMMETPHH.
15. ToueuHble TPyMNIIbL.
16. Kpucrammmueckue cunronuu. Pemerku bpase.
17. TIpocTpaHCTBEHHBIE IPYIIIBI.
18. IIpsimast u oOpaTHas perieTka Kpucraiia.
19. Teopema bnoxa.
20. Anumabatrueckoe MpUOINKEHUE.



21
22
23
24

25.
26.
27,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.

21. Tlpupopaa cus IPUTSHKEHUS B KPUCTAIIMUECKOM PEIIeTKe.
22. Ilpupona cui OTTAJKUBAHUS B KPUCTAJUIMIECKON peIIeTKeE.

KonrpouasHasi padora Ne2
DnekTpoHsl B pemetke. [Ipubmmkerne cBOOOAHBIX JICKTPOHOB.
TennoeMKoCTh 3JIEKTPOHHOTO rasa.
3. JIBWKeHue »3JEeKTpOHa B MEPHOJUYECKOM II0J€ pemieTku. Mogenb
Kponura-Ilennu
[Tpubnuxxenue c1abo CBA3aHHBIX AIEKTPOHOB.
[TpubnukeHne CUIBLHO CBSI3aHHBIX SJIEKTPOHOB.
Merton 3bpexTUBHOM Macchl

N =

o 0k

Kontpoabnas padora Ne3

8. Konebanus aToMOB B IPOCTOM OJTHOMEPHO peIIeTKe.
9. KonebGanus aTOMOB B CII0KHON OJJHOMEPHOU pEIIETKE.
10. Konebanus aTOMOB B TPEXMEPHOM CIIOKHOU peIeTKe.
11. OOGume cBoicTBa PEIIETOYHBIX YACTOT.

12. [uxmmuaeckue yciaoust bopaa-Kapmana.

13. HopmanbHbIe KOOPAUHATHI TSI OAHOMEPHON PEIIETKH.
14. ®oHonbl

BOITPOCHI K DK3AMEHY.

.JJeMeHTapHas siYeiika 1 e€ CBOMCTBa

IIpocTeie U CI0KHBIE KPUCTATIIMYECKUE PELIETKH.

IlIpeobpa3oBaHusi CAMMETPHH.

. ToueuyHsple rpynmsbI.

Kpucrammmueckue cunronuu. Pemerku bpase.
[IpocTpaHCTBEHHBIE TPYIIIIHI.

[Ipsimast u oOpaTHas pelieTka KpucTauia.

Teopema bioxa.

Annabatrdeckoe mpuoIKeHHE.

[Ipupona cun NpuUTSKEHUS B KPUCTATUIMYECKON PEIIETKE.

[Ipupoaa cun OTTAIKMBAHUS B KPUCTAJUIMYECKON PELIETKE.
Kosebanns aToMOB B IPOCTOM OJTHOMEPHOM PEIICTKE.

Kose6anust aTOMOB B CJI0KHOM OJJHOMEPHOM pEIIeTKE.

Konebanus aTOMOB B TPEXMEPHOM CIIOKHOU peIieTKe.

OO0mIre cBOMCTBA PENICTOYHBIX YACTOT.

[uxnnueckue ycmoBust bopHna-Kapmana.

HopwmasnbHbie koopauHaThI 1711 OTHOMEPHOMN PELIETKH.

DOHOHBI.

TennoeMKoCTh KPUCTATUIMYECKON PEIIETKH.

YpaBHEHUE COCTOSIHUSA TBEPIOTO TENA.



BOITIPOCHI K 3AYETY.

8. DnexTponsl B pemetke. [[pubmkenne cBOOOIHBIX 3JIEKTPOHOB.

9. TemioeMKOCTh 3JEKTPOHHOTO ra3a.

10./IBm>xeHue 3IeKTpoHa B MEpUoInYecKoM moJie pemeTrku. Moaens Kponura-
[Tennu.

11.1TpubnuxeHue cnabo CBI3aHHBIX JICKTPOHOB.

12.ITpubnuxeHrne CUIIBHO CBSI3aHHBIX JIEKTPOHOB.

13.Meton 3¢ peKTUBHOI MacCCHI.

14.JIokanu3oBaHHBIE COCTOSIHUS JJIEKTPOHA B HEUJICATHHOU PEIIETKE.

Kpurepum onieHkn Ha IK3aMeHe MO AUCHUIINHE
«DU3UKa KOHIEHCUPOBAHHOI0 COCTOSIHUSD)

OuLeHka «OTJMYHO» CTAaBUTCS, €CJIM OTBET IMOKA3bIBAET IMPOYHBIC 3HAHUS
OCHOBHBIX MPOIIECCOB U3y4aeMOM MPEeIMETHONU 00acTH, OTJIMYAETCS TIIyOMHOU U
MOJTHOTOM PACKPBITHUSI TEMBI; BJIAJICHHE TEPMUHOJIOTUYECKUM alapaToM; YMEHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUN, MPOILIECCOB, COOBITUM, JeJiaTh BBIBOABI U
0000I1IeHNs, J1aBaTh apryMEHTUPOBAHHBIC OTBEThI, MPUBOJUTH MPUMEPHI;
cB0OOIHOE BJIAZICHUE MOHOJIOTUYECKOMN peublo, JIOTUYHOCTh u
MOCJIEA0BaTEILHOCTh OTBETA; YMEHUE TMPUBOJIUTH MPUMEPHl COBPEMEHHBIX
mpo0sIemM u3ydaemMoii 00J1acTu.

OlLleHKa «XOPOI0» CTaBUTCS, €CJIM OTBET OOHAPY>KUBAET MPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB M3y4aeMOU MPEAMETHON 00JIaCTH, OTINYAETCs TITyOHMHON U
MOJHOTOW PACKPBITHSI TEMBI; BJIaJICHUE TEPMUHOJIOTUUECKUM anmnapaToM; yMEHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUN, MPOILIECCOB, COOBITHUM, JeJIaTh BBIBOABI U
00001IeHns, JaBaTh AapPryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
cB0OOIHOE BJIaZICHUE MOHOJIOTUYECKON peublo, JIOTUYHOCTh u
NoCJIeI0BaTeIbHOCTh OTBeTa. OAHAKO AOMYCKAeTCsl OJIHA - JIBE HETOYHOCTH B
OTBETE.

OneHka «ya0BJE€TBOPUTENbHO» CTABUTCS, €CIIM OTBET CBUJETEILCTBYET B

OCHOBHOM O 3HAHHMHU IIPOLECCOB HSyHaGMOﬁ HpG,Z[MCTHOﬁ O6HaCTI/I, OTJIMYacCTCA



HEJOCTAaTOYHOW TIIIyOMHOM W IOJIHOTOM PAaCKPBITUS TEMbl; 3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOpUM; caab0 cHOpMUPOBAHHBIMU HaBBIKAMU AaHANIM3a SIBICHUH,
IIPOLIECCOB, HEIOCTATOYHBIM YMEHUEM J1aBaThb apryMEHTHUPOBAHHBIE OTBETHl W
OPUBOJUTH IPUMEPBI; HEJOCTATOUYHO CBOOOJHBIM BIIAJEHUEM MOHOJIOIMYECKOM
pEuYblO, JIOTUYHOCTBIO U IMOCJIEN0BATEIBHOCTBIO OTBETA. JlOIMyCKAeTCsl HECKOJIBKO
OIIMOOK B CO/EPKAHUN OTBETA; HEYMEHHE MPUBECTU MPUMEP PA3BUTHSI CUTYaIUH,
IIPOBECTH CBS3b C APYTUMU aCIEKTaMU U3y4aeMOU 00JIaCTH.

OueHka «HeyI0BJIETBOPUTEIBHO)» CTAaBUTCS, €CIIM OTBET OOHAPYXUBAET
HE3HaHUE TMIPOLIECCOB H3y4aeMOW MpeAMETHONM 00JacTH, OTIMYAroIIUNCA
HErnmyOOKMM pacKpbITUEM TEMbl, HE3HAHHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
HEeC()OPMUPOBAHHBIMU HAaBbIKAMU aHaJIHM3a SBJICHHUM, NPOLECCOB; HEYMEHUEM
JlaBaTh apryMEHTHPOBAHHbIE OTBETHI, CJIA0bIM BJIaJIEHUEM MOHOJOTHYECKON
peYbl0, OTCYTCTBHEM JIOTHYHOCTH H TIOCIENOBAaTEIBbHOCTH. Jlomyckarores
cepbe3Hble OMMOKM B  COJEpPXKAHUM OTBETA; HE3HAHHE COBPEMEHHOMU

po0IeMaTHKN U3y4aeMoil 001acTH.

BaaauBocTok
2016



[Tpunoxenue 3

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

METOANYECKHUE YKA3AHUSA
Mo JUuCHUILUIHHE «DPU3HKA KOHAEHCHPOBAHHOIO COCTOSTHUS
Hanpasienue noaroroBku 03.03.02 ®usuka
®opmMa MOATOTOBKH OYHAS

BiaaaguBocTok
2016



MMacnopt ®OC

Koa u ¢popmysimposka Jransl popMUpPOBaAHUS KOMIIETEHIIUN
KOMIICTCHIIMU
C11ocoOHOCTE MeTo/1bI IPOBEICHUST HAYYHBIX HCCIEI0BaHUH.
6 [opsaok U cymHOCTh GOPMYIUPOBKU O0BEKTA U
HCIOJIB30BATH 0A30BbIC 3Haer TpeaMeTa UCCIEI0BAHMS, aKTyalIbHOCTH,
TCOPCTUICCKHNUC 3HAHUA TEOPETUYECKON U MPaKTUYECKON 3HAYUUMOCTH
G yHIaMEHTATBHBIX Hecefopam
o IIpoBoauTh Hay4yHOE UCCIEAOBAHUE B COOTBETCTBUU
paszieios O6H1?I/I " YmMmeer C NIOCTaBJIEHHOM LIEJIbIO U 3aJja4aMU, ONPEEIATh
TCOPCTUICCKOU (I)I/ISI/IKI/I JJIA JIOTHKY MPOBEAEHUS HAYYHOT O UCCIIEN0BAHU
peuICHUA
HpO(I)CCCHOHaHBHBIX 3ajgad Biiacer WHCTpyMEHTaMH U METOAaMH [IPOBEIECHUS HAYUIHBIX
(OHK-3) A HCCIIeIOBAaHUM, METOAAMHU
6 Mertoap! npoBeeHN HAYYHBIX UCCIIEAOBaHUM.
CriocoOHOCTH TopsaoK U cyIHOCTh (GOPMYIUPOBKU O0BEKTA U
HCITIOJIL30BaTh 3HaeT HpeaMETa UCCIIEN0BaHHU, aKTyaTbHOCTH,
CIICHHATH3HPOBAHHBIC TEOPETUYECKON U MPAKTUYECKON 3HAUUMOCTH
HCCIIeIOBAHUSA
3HAHMs B 00J1aCTH (1)I/ISI/IKI/I IIpoBoauTH Hay4yHOE UCCIIEAOBAHUE B COOTBETCTBUU
OJ1d OCBOCHU S HpO(i)I/IJIBHBIX Ywmeer C TIOCTaBJIEHHOM LIeJIbIO U 3aJja4yaMU, ONPEEIATh
(1)I/IBI/III€CKI/IX TVCIIATIINH JIOTUKY MPOBEJICHNS HAYYHOT O UCCIIEI0BAHMS
_ HNHcTpyMeHTaMu 1 MeTo1aMu IPOBEJEHUSI HAy4YHbIX
(HK 1) Braneer HCCIICTIOBAHUM, METOIAMHU

Ne KonTponupyemeie OreHoYHBIE CPE/ICTBA -
/1 MOI[y.TII/I/ pa3aciibl / TEeMBI KOIU:I W 3Tallbl HauMCHOBAHUC
JUCLUTUINHBI dbopMupoBaHUs TEeKYIIHI MIPOMEKYTOYHAS
KOMHCTCHLII/Iﬁ KOHTPOJIb arTecranuusa

1 |Paznen 1 OIIK-3, | 3nanue, | Pabora Ha | Dk3aMeH,
[IpeobpazoBanus IK-1 yMeHue | cemMuHape | Bompochl Ne 1 -6
CUMMETPHH

2 |Pazgen 2. Aromel B | OIIK-3, | 3Hanue, | Pabora Ha | Dx3ameH,
KPUCTAITNYECKOU IK-1 yMeHue | ceMuHape | Bompochl Ne 7-8
pelIeTKH

3 | Pasnmen 3. Tunsl cun, | OIIK-3, | 3Hanwme, | Pabora Ha | Dk3ameH,
nerctByronmx mexay | [MK-1 yMmeHue | cemuHape | Borpockl Ne 9-10
aTOMaMHU B KpUCTaJUIe




4 | Pazgen 4. Jlunamuka OIIK-3, | 3nanue, | Pabota Ha | Dk3aMeH,

peLIeTKH IK-1 ymeHue | cemuHape | Bompockl Ne 10 -
14

5 | Tema 1 Konebanns OIIK-3, | 3nanue, | Pabora Ha | Dk3aMmeH,
atomoB ogHomepHoil | ITK-1 ymMeHue | cemuHape | Bompocsl Ne 15-
peIIeTKH 20

6 | Pa3gen 5. KBantoBas | OIIK-3, | 3Hanue, | Pabora Ha | 3a4eT, BOMpOCHI
TEOpUsI TEILJIOBBIX IK-1 ymeHue | cemuHape | Ne 1
KoJIeOaHUM aTOMOB

7 | Pazpgen 6. OIIK-3, | 3nanue, | Pabora Ha | 3aueT, BOMPOCHI
Tepmoaunamuka IK-1 ymeHue | cemuHape | Ne 2
TBEPAOTO Tella

8 | Pasmen 7. Cocrosaust | OINIK-3, | 3nanue, | Pabora Ha | 3a4eT, BOIPOCHI
AJIIEKTPOHOB B IK-1 ymeHue | cemunape | Ne 3
KPUCTAJITNYECKOM
pelIeTKe

9 | Tema 1CB0OOIHBIN OIIK-3, | 3nanue, | Pabora Ha | 3aueT, BONPOCHI
AJIEKTPOH B IK-1 ymeHue | cemuHape | Ne 41
KpHUCTaJLIE.

10 | Tema 2 Ilpubmmxenne | OIIK-3, | 3Hanme, | PaboTta Ha | 3a4eT, BOPOCHI
c;1a00 CBSA3aHHOTO IK-1 yMEHHUE | CEeMHHape | S
HJIIEKTPOHA

11 | Tema 3 Ilpubmmwxkenne | OIIK-3, | 3Hanme, | PaboTta Ha | 3a4eT, BOPOCHI
CUJIBHO CBSI3aHHBIX IK-1 ymeHue | cemuHape | Ne 6
AJIEKTPOHOB B
KpHCTaJLJIE.

12 | Tema 4 JIlunamuka OIIK-3, | 3nanue, | Pabora Ha | 3a4eT, BONPOCHI
AIEKTPOHOB. MeTon IK-1 yMeHue | cemuHape | Ne 7
2 PeKTUBHOIN MaCChI

No Kontponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeACTBA

n/m pasziesnbl / TeMbI dbopMupoBaHUs TEeKYIIUH MIPOMEXKYTOUHAS

JUCHUITIIUHBI KOMHeTeHHI/Iﬁ KOHTPOJIb arrecranuia

[Ikana oneHuBanust ypoBHs CHOPMHUPOBAHHOCTH KOMIIETEHIIUM MO TUCHUUILIINHE

«®U3NKA KOHAEHCHPOBAHHOI'O COCTOAHUA»




Kon n Jrtansl GopMHAPOBAHUSA KpHUTepUH MoKAa3aTeJn 0aJLIIBI
¢opmyaupoBKa KOMIIETeHI[HH
KOMIETEeHI[HH
C110coOOHOCTB 3HaHme ompefeneHHuit CIOCOOHOCTH J1aTh 45-64
OCHOBHBIX TIOHSTHH OTIpeIeIeHUs
HCIOJIB30BATH TIPEMETHOW O0NACTH | OCHOBHBIX HOHSATHIA
0a30BbBIC HCCIICTOBaHMS; MIpeIMETHOH 001acTH
HCCIICIOBAHIS,
TCOPECTUUCCKHUE ’
3HAaHUA 3HAHUE OCHOBHBIX - COCOOHOCTD
(pyHIlaMeHTaHI) MHOHITHUH MO METOJaM NepeHUCIUTb U
HAYYHBIX PACKpBITH CYTh
Mertonst .
HBIX pa3aciioB S — HCCTIEJOBAHMIA; METOJI0B HAYYHOTO
O6IH€I/I u HAYMHEIX 3HAHUE METOJI0B HCCIIeIOBaHUS,
% . HaYYIHBIX KOTOPBIC H3Y4WI U
TCOPCTUICCKOU HCCIIEI0OBaHUM. i N P i
Topsiiok 1 HCCIICTOBaHUN 1 OCBOMJI MaruCTPAaHT;
(1)I/ISI/IKI/I JJIA c yHI; HOCTE OTIpeNieIeHUe UX -CIIOCOOHOCTh
TIPUHAIIIC)KHOCTH K CaMOCTOSTEITFHO
peHiCHUA 3HaeT (bopMyTHpPOBKU PHHA
(noporosl | 0BbexTa i HayYIHBIM chopMyIHpOBaTh
HpO(l)CCCI/IOHaJ'I \1oP HaTpaBJICHUAM; 3HaeT | OOBEKT MpeaMeT U
BHBIX 3aJ1a4 i ypoBeHs) | mpeavera UCTOYHUKH Hay4HOTO
HCCIICIOBAHUS, Y
OI1K-3 HH(POPMAIIUH 110 UCCIIEIOBaHMUS;
( - AKTyaJIbHOCTH,
% METOJ[aM U MOAX0JaM | - CIOCOOHOCTh
TEOPETUIECKOH U
. K [IPOBEICHUIO 000CHOBATh
MPaKTUICCKOMN N
HCCIICI0BAaHUI aKTyaJIbHOCTh
3HAYMMOCTHU
BBIMOJTHSICMOT'0
HCCIICIOBAHUS
3alaHus WIH
HCCIICIOBAHMS,
-CIIOCOOHOCTH
MIePEYNCIUTh
HACTOYHHUKH
uHbopMaLUK Mo
METOaM H MMOIX0IaM K
POBEICHHUIO
UCCIeOBAaHUN
YMmenue paborath C - CIOCOOHOCTD 65-84
3JIEKTPOHHBIMH paboTath ¢ JaHHBIMU,
0a3aMu JaHHBIX U KaTaJIOroB JJIst
OHMOJIIMOTEYHBIMHA HUCCIIEIOBAHUS,
KaTaJoraMu, yMeHHE | - CIOCOOHOCTh HAWTH
MIPUMEHSTD TPYABI YIEHBIX U
M3BECTHBIC METOIBI 000CHOBATh
IIpoBogutsb
HaVaHOE HAYYHBIX 00BEKTHBHOCTH
i HCCIICIOBaHHH, MIPUMEHCHHUS
HCCIICIOBAHKE B
YMEHHE H3YYCHHBIX
COOTBETCTBHUH C
. MPEACTABIISTh Pe3yIbTaTOB HAYYHBIX
MTOCTABJICHHON .
yMeeT pe3yabTATHI HCCIICIOBAHHI B
LIEJTBIO U .
(mpoaBUHY HCCIICI0BaHUI Ka4yecTBe
9 3a1auamu, .
ThIi) YUEHBIX T10 JI0Ka3aTeIbCTBA HIIH
OMpEIeNATh .
T H3ydaeMoi mpobiieMe | OMPOBEPIKCHHUS
Y U COOCTBEHHBIX HCCIICIOBATEIHCKUX
MIPOBEACHUS .
HAVIHOLO HCCIICIOBaHHH, apryMEHTOB;
e YMEHHE PUMEHSATH - ClIOCOOHOCTH M3YYHTh
HCCIICIOBAHUS
METOIBl HAYIHBIX HAyYHBIC ONPEACIICHHS
UCCIICIOBAHHN ISt OTHOCHTEIILHO 00BEKTA
HECTaHAAapPTHOTO 1 TIpeaMeTa
pemeHns HCCIICIOBAHMS;
MIOCTaBJICHHBIX 3371ad | - CIOCOOHOCTH
TIPUMEHSTh METOBI
HAYJIHBIX




HUCCIIEIOBAHUN IS
HECTaHAapTHOIO
peuieHus
MOCTaBJICHHBIX 3a7a4

Bnagenwue - crmocobHOCTh Oero u | 85-
TEPMHHOJIOTHEH TOYHO MPUMEHSTh 100
NpeJMETHON 00JIaCTH | TEPMHUHOJIOTHYECKUI
3HAHUH, BIaJlcHUE anmnapar nIpeIMeTHON
CIOCOOHOCTBIO 00J1aCTH HCCIIEIOBAHMS
chopMyIHpoBaTh B YCTHBIX OTBETax Ha
3a7aHue o0 BOIIPOCHI U B
Hay4IHOMY MIICBMEHHBIX PaboTax,
WHcTpyMeHTaMH | MCCIIEAOBAHUIO, - CIIOCOOHOCTH
U METOHAMHU 4yETKOe IOHUMaHue chopMyIHpOBaTh
BJajzeeT MIPOBECHUS TpeboBaHuUi, 3aJ]aHue N0 HayYHOMY
(BBICOKHMIT) | HAay4YHBIX IIPENBABIAEMBIX K UCCJIEJOBAHMUIO;
HCCIIeIOBAaHHH, COJICPIKAHHUIO U -CIIOCOOHOCTh
METOJIaMHU MOCJIE/IOBATENILHOCTU | TIPOBOJIUTH
UCCIeJOBaHMS, CaMOCTOSITEIIbHBIE
BIIafICHUE HCCIIEIOBAHHS U
MHCTPYMEHTaMH MIPEACTABIATE UX
MPEACTABICHUS pe3ynbTaThl Ha
Ppe3yJIbTaTOB o0cyxaeHue Ha
HaYYHBIX KPYTJIBIX CTOJIAX,
HCCIIeI0BaHUI CeMUHapax, Hay4HbIX
KOH(pEepEeHIHUSIX.
MeToxsr 3HaHme onpe):[eneHvI/Iﬁ CIOCOOHOCTH J1aTh 45-64
OCHOBHBIX ITOHATHUU OINPCACTICHUA
MIPOBECHNUS . .
HAy{HBIX MPpEIAMETHON 06J'IaCTI/I OCHOBHBIX liI'OHHTI/II/I
. UCCIIeJOBAHMS; npeIMEeTHOH 001acTH
HCCIIEJOBAaHUH.
UCCIIEIOBAHNS;
Iopsinok u
CYIIHOCTb
3HaeT (bopMyITUpOBKH
(moporoBsl | 0OBeKTa U
i ypoBeHb) | mpeaMera
UCCIIeIOBaHUS,
CrnocoGHOCTh AKTyalLHOCTH,
HCITI0JIb30BAaTh TCOpCTHHCCKON 1
MIPaKTHYECKOH
CIICIUAJIN3UPOBAH 3HAYMMOCTH
HbIE 3HAHUSA B HCCIIeI0BAHNIS
obnacti GpU3MKU
3HAHHWE OCHOBHBIX - cIocoOHOCTh

IUTSE OCBOCHUS
PO UITBHBIX
(bU3UIeCKUX
mucuurug (T1K-
1)

MHOHATHI IO METOIaM
Hay4YHBIX
HCCIIeJOBAHMIA;
3HAaHHE METOIO0B
Hay4YHBIX
HCCJIEIOBAaHUN 1
ONpeJesIeHUe X
MIPUHA]JIEKHOCTH K
Hay4YHBIM
HanpaBJICHUSM; 3HAET
HCTOYHHKH
nHPOPMAIUH TI0
METOJaM U IOAX0JaM
K [IPOBEJICHUIO
HCCIIEIOBAaHUMI

Hepe‘-H/ICJ'lI/ITB n
PacKpHBITh CYTh
METO/IOB HAYYHOT'O
HCCIIEI0OBAHMS,
KOTOPBIE M3YUUIT U
OCBOWJI MaruCTPaHT;
-CIOCOOHOCTh
CaMOCTOSITENHHO
chopMynHpOBaTh
0O0BEKT MpeaMeT U
HAYIHOT'O
HCCIIEIOBAHUS,

- COCOOHOCTH
000CHOBATH
AKTYyaJIbHOCTh
BBITIOJTHAEMOTO




3a1aHUs WIH
HCCIIEIOBAHMUS;
-CIIOCOOHOCTh
MIePEYUCIIUTh
HUCTOYHUKH
nH}poOpMaluu 1o
METOJIaM U MOJIX0AaM K

MIPOBEACHUIO
HUCCIIEIOBaHUN
YMenue paborath ¢ - CITIOCOOHOCTH 65-84
JNEKTPOHHBIMU paboTaTth C JaHHBIMU,
0a3aMM JaHHBIX U KaTajoroB JJIst
OMOJIIMOTEYHBIMHA HUCCIIEIOBAHUS,
KaTaJoraMy, yMEHHE | - CIOCOOHOCTH HAWTH
TIPUMEHSTH TPYABI YIEHBIX U
HM3BECTHBIE METOIBI 000CHOBATH
HAyYIHBIX 00BEKTUBHOCTH
HCCJIEIOBAaHHI NIpUMEHEHUS
IIpoBoauTh a ’ P
yMeHUe U3yUYCHHBIX
Hay4HOE
MIPEICTaBIATh Pe3yJIbTaTOB HAYUHBIX
HCCIIEJOBAaHKE B "
Pe3yNbTaThI HCCIIeIOBaHUI B
COOTBETCTBHH C .
Ny HCCIIeIOBAaHUMI Ka4yeCcTBE
MOCTaBJICHHOM .
yMeeT I Y4EHBIX 110 JI0Ka3aTeNbCTBA HIIH
(mpoaBUHY S H3ydaeMoH mpodiieMe | OTPOBEPKEHUS
TBIi) i H COOCTBEHHBIX HCCIIENOBATEILCKUX
OTIPENIeNATh .
oLk HCCICOBAHUM, apTyMEHTOB;
Y YMEHHE IPUMEHSTh - CITOCOOHOCTH M3YYHTh
MIPOBEACHUS
HAVIHOLO METOBI HAYIHBIX HAyYHBIC ONPEHCIICHHS
o HCCIIEIOBAHHM IS OTHOCHTEJIEHO 00BEKTa
HCCIIETOBAHUS
HECTaH/IapTHOTO U TIpeaMeTa
penieHus HCCIIEIOBAHUS;
MOCTaBJICHHBIX 3a7a4 | - CIOCOOHOCTh
OPUMEHSITH METObI
HAYYHBIX
HUCCJICIOBAaHMUI JIJIs
HECTaHAAPTHOTO
peuieHus
IIOCTaBJICHHEIX 3a7a4
Bnanenue - crmocoOHOCTh Oero u | 85-
TEPMHUHOJIOTHEN TOYHO IPUMCHSTH 100
MPEMETHOM O0JNIACTH | TSPMUHOIOTUICCKHUI
3HaHWM, BIaJeHUE annapar npeIMeTHON
CIIOCOOHOCTBIO 00J1aCTH HCCIIEOBAHUS
chopmynHupoBaTh B YCTHBIX OTBETaxX Ha
HucTpyMeHTaMu 3a7aHueE 110 BOIIPOCHI U B
M METOJAMU HAYIHOMY MMMCHMEHHBIX paboTax,
BIIaIEET MIPOBEICHUS HCCIIEIOBAHHUIO, - CITOCOOHOCTH
(BBICOKHH) | HAyYHBIX y€TKOE TOHUMaHUE chopMyIHpPOBaTh
HCCIICJOBAHUMT, TpeOOBaHUIA, 3aJlaHKe TI0 HAYYHOMY
METOJaMHU MPEIbSBISCMBIX K HCCIIEIOBAHUIO;
COJIEPKAHUIO U -CII0COOHOCTH
MOCJICIOBATEIEHOCTU | TIPOBOJUTH
HCCIIEIOBAHMUS, CaMOCTOSTEIbHBIE
BJIaJIEHUE HCCIIENOBAHMS U
MHCTPYMEHTaMH MPEACTaBIATh UX

IIPECACTABIICHUA

pe3yIabpTaTH Ha




pe3yJbTaToB o0cyxaeHue Ha
Hay4YHBIX KPYIJIBIX CTOJIAX,
UCCIIeI0BaHUH CeMUHapax, HayYHbBIX
KOH(epeHIHsX.




