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AHHOTANUs padoyeld NPOrpaMMbI I CUUILIHHBI

JuctumnuHa «CrnenuanbHbli GU3HYecKUid MPaKTUKYM» BXOIUT B BapUATHBHYIO
4acTh OOpa3oBaTeIbHON MporpamMMmbl OakanaBpuara nmo HampapieHuto 03.03.02 —
«Dusukay (nmpodpuns — dyHIaMeHTanbHas (U3UKA) U SBISICTCS 00sS3aTEIBHOM IS
U3YYCHUS.

JucuunnuHa peanusyercs Ha (QuandeckoMm ¢akynbrere Kadenpoir oOmed u
TEOPETUIECKON (DU3UKH.

CopeprkaHve TUCIHMIUIMHEI B 5 CEMECTPE OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX
C HU3YYCHUEM KPHUCTAJUTMYECKOW CTPYKTYphl TBEPIBIX TeJ, KOJEOAHWU PEIIeTKH,
3aKOHOB JBMKEHUS DJIEKTPOHA B MJCATHHOM Ta3e M BO3MYIIEHHBIX MEPHOIUICCKUX
MOJISAX, a Takke (POPMUPOBAHHWEM 30HHOW CTPYKTYpPhl SHEPreTHYECKOro CIEeKTpa
DJIGKTPOHOB B TBEPJBIX TENaX HAa OCHOBE MOJIECTH CHIJIBHON CBSI3M JJCKTPOHOB C
MOHHBIM OCTOBOM PEIIETKH.

ConeprkaHne TUCIUIUTMHEBI B 7 CEMECTPE OXBAThIBACT KPYT BOIMIPOCOB, CBA3AHHBIX
C M3yYEHUEM OCHOB TEOPHUU CUTHAJIOB.

JucuumnnuHa HamedeHa Ha  (GOPMUPOBAHHE  CICAYIOMIUX  KOMIIETEHIUH
BBIITYCKHUKA:

yHuBepcaibHbie — YK-1;

obmenpodeccuonanpbHbIXx —OIIK- 2,

npodeccuonanbubix— [1K-8, TTIK-10,ITK-

11,I1K12.

[IpenosaBanyue OUCLUIIIMHBI IPEAYCMATPUBAET IIPOBEICHHUE CIEAYIOIIUX BUIOB
yUeOHBIX 3aHATHI: 1aOopamophble 3aHAMUA U CAMOCMOAMENbHYIO PAOOMY.

PaGouass mporpamMmma AMCHUIUIMHBI HPETyCMaTPUBAET MPOBEICHUE CIETYIOIINX
BUJIOB KOHTPOJISI yCIIEBAEMOCTH B (HOpME meKyuiul KOHMpoab 6 ghopme onpocos,
KOJLIOK8UyMa il IPOMEKYTOYHBIA KOHTPOJIb B (hopMe 3auent.

OO0beM AUCHMIUTUHBI 5 3aYE€THBIX €IMHHIL, B TOM YHCJE B aKaJEMHUYECKUX ydacax
10 BUJIaM YUYEOHBIX 3aHATUN

Ceme Y4eOHbIe 3aHATHUS dopma
CTp IIPOMEXKYTOUHOU
B TOM 1HCJIC aTrecraruu (3auer,
KonrakTHas paboTa 00y4aromuxcs ¢ MpernogaBaTeneM CPC, B | nudpdepenuupopans
Beero | Beero U3 HUX TOM BIil 3a4eT, SK3aMEH
Jlexuun | JlaGopatopn | Ilpaktuuec | KCP | komcympra | THCIC
bIC 3AHATHS Kue I 9K3aMe
3aHATHS H
5 2 50 - 50 - - - 22 3auer
7 1108 | 54 | - 54 - - : 54 3auer
57 1180 | 104 | - 104 i i 76




1. Iean ocBOeHHSI AUCIUILIMHBI

[enssmu ocBoeHUs AUCHUIIINHBI «CrieruanbHblil QU3NUECKUN MPAKTUKYM» B 5
CEeMECTpE SBIISIOTCS TOATOTOBKA OakaJaBpoB — (PU3MKOB IMIMPOKOTO Mpodus,
YMEIOIMX TPaMOTHO pelniaTh MHOTOYMCIICHHBIE TPAKTUYECKH W TEOPETUUYECKU
BOXHBIC 3aJlauyd, B TOM 4YHCJIE BO3HUKAIOIIME HA CTBHIKAX Pa3JIMYHBIX HayYHBIX

HaIlpaBJICHUS.
Henstmu ocBoeHust AucUUILINHBL «CrienuanbHblil GU3NYECKUN TPAKTUKYM» B 7
CEMEeCTpe SBIAIOTCS TMOATOTOBKAa OaKalaBpoB — (PU3MKOB IIMPOKOTO MPOdUIs,

YMEIOIUX TPaMOTHO pemiaTh Kak (pyHIaMeHTaJdbHBbIC, TaK W MPUKIAJIHBIE 3a7a4H,
CBSI3aHHBIE C PaOOTOI ¢ CUTHATAMH PA3JIMYHON MPUPOIBI.

2. Mecto qucunninnbl B cTpyktype OITOII 6akanaBpuara

JlucuuniauHa BXOJUT B BapHATUBHYIO YacTh OOpa30BaTENbHOM MPOTPaMMBbI
OaxanaBpuata no HanpasieHuto 03.03.02— « Qusukay (npodusns — pyHIaMEeHTaIbHAS
¢usuka). Jns OCBOEHHMS JUCHUIUIMHBI B S CeMecTpe HEOOXOAMMBI 3HAHUSA
JUCHUIUIMH: O0ImUH Kypc (M3MKH, MaTeMaTHYECKUN aHalu3, JUHEiHas anreodpa,
nuddepeHIManbHble U UHTETpalIbHblE ypaBHEHUS U MHpopmaTuka. Jljis OCBOEHUS
JUCHMIUIMHBL B 7 ceMecTpe HEOOXOAMMBI 3HAHMS AMCLHMILINH: «DJIEKTPUUECTBO U
Mar"eTusm», «Ontuka», «MeTtoasl MaTEMaTUYECKON PU3UKNY», « DIEKTPOAUHAMUKAY,
«YucneHHble METO/Ibl U MaTeMaTHYECKOe MoJearpoBaHue». OCBOEHHE TUCLUILINHBI
NO3BOJIUT B JAJIbHEHIIEM H3ydaThb KypChl €CTECTBEHHOHAYYHOI'O IUKJIA, CIELKYPCHI
10 BBIOOPY CTYJICHTA.

B pamkax ma0opaTopHOro MpakTUKyMa HCIIOJIB3YETCS YMEHHE CTYACHTOB
IPOU3BOJAUTH PACUYEThl C IOMOILIBIO CPEACTB BBIYMCIUTEIBHON TEXHUKU. ITO
MO3BOJIIET CYIIECTBEHHO MPHUOJU3UTH YPOBEHb CTAaTHCTUYECKOM  KYJBTYpPHI
00paboTKK pe3yJabTaTOB HU3MEPEHUN B MPAKTUKyME K COBPEMEHHBIM CTaHIapTam,
OPUHATBIM B HayKe U MPOMU3BOJICTBEHHOM jesTenbHOCTH. Ha 3THX CTyneHTHI
npuoOpeTaroT onbIT obmeHus ¢ 9BM u ucnonb3oBaHUS CTaTUCTHYECKHX METOJIOB
00pabOTKH pe3ysIbTaTOB HAOJIOICHUI, YTO COBEPILIEHHO HEOOXOAUMO i paOOThI B
CHEIHMAIBHBIX Y4eOHBIX U MTPOU3BOCTBEHHBIX JIAOOPATOPHSIX.




3. KoMmnereHnmun o0y4amwouerocs,

dopmupyembie B pe3yJbTare

OCBOCHHUA IUCIHMUIIJINMHBI (nepevyeHb VIAHUPYEMbIX Pe3yJIbTaTOB 00y4YeHHsI).

Kon HauMenoBanue
KOMIIETEHIIUU KOMIETCHIMH U3 Iliianupyemblie pe3yJabTaThbl 00y4eHH s
u3 ®IoC BO dI'OCBO
3HaTh:
®  OCHOBHBIC METOABI KPUTUUECKOTO aHAIIN3A;
METOJIOJIOTHIO CUCTEMHOTO MTOIX0/1a,
MIPUHIIUAIIBI HAYYHOTO TTO3HAHUS
Ymers:
Crocoben OCYHICCTBIIAT e TPOM3BOJAWTH aHANU3 SABJICHUN U 00pabaThIBaTh
VK-1 TIOHCK, KPUTHYCCKHIT aHAH3 1 MIOJIy4ECHHBIE PE3YJIbTAThI; BISABIIATH
CHHTE3 uH(opmany, MPOOJIEMHBIC CUTYAITHH, HCIIOIB3YS METOIBI
NPUMCHATD CHUCTEMHBIH aHaJM3a, CHHTE3a U a0CTPAKTHOTO MBIILICHUS;
roaxon AT pemcHNA UCIIOJIB30BaTh COBPEMEHHBIE TEOPETUUECKUE
IIOCTABJICHHBIX 3a4a4. KOHILIEIIMHA U 00BSICHUTENILHBIE MOIEIIN npu
aHanu3ze nHPOPMAaIHH.
Bnaners:
®  HaBBIKAMH KPUTHUYECKOTO aHAITH3A.
3HaTh:
® OCHOBHBIC (pH3MUECKME W MaTeMaTUYCCKHe
CIIOCOOHOCTh HCTIONB30BATh TEPMHHBI, UCHONb3yeMble TIpu padoTe C
B PO eCcCHOHATBHON KBaHTOBBIMH CXEMaMM M aJilOPUTMAMH, M
ACATCIIbHOCTH 0aszoBbIe 0003HaYCHUS U TIPEICTABICHIS;
3HaHUS (DYHIAMEHTATbHBIX
pasnenos MAaTEeMaTHuKH, | YMEThb:

OHK'Z co3daBaTb MaTCMAaTHUYCCKHUC ® WCIIOJIL30BATH B NaJIbHEUIIEH
MOJENA THITOBBIX NpopecCHOHANBEHON  JIEATENBHOCTH — 0a30BbIC
npodeccnoHaNbHBIX — 3a/1a4 3HaHUS TEOPUH CHUTHAJIOB C YYE€TOM TPaHHUIL
u HMHTCPHOPETHPOBATH MNPUMCHHUMOCTHU Mo;[eneﬁ;

IIOJIyYEHHBIE PE3YJILTATHl C
y4eToMm Bnaners:
TpaHHUL ® CHUCTEMOM 3HAHMM, IOHATUHA W HABBIKOB IO
IPUMEHUMOCTH MOieNeit peanuzanMi  MaTEeMaTHUYECKUX  AJITOPUTMOB
paboTHI ¢ CHTHAJIAMH;




[1K-8

Crioco6eH MpoBOIUTE PabOTHI
o 00paboOTKe U aHATIU3Y
HAYYHOTEXHUYICCKOM
HH(POPMAITUH, TIPOBOANTh
OKCTIEPUMEHTHI U 0OPMIISITH
pe3ybTAaTHI.

3HaTh:

®  MCTOBI UCCIICOBAHUM, TPOBEACHHUS,
00pabOTKM U aHATIN3a PE3YIHTATOB UCITHITAHMI
W U3MEPCHUI; KpUTEPHH BBIOOPA METOJIOB U

METOINK UCCIEIOBaHUHN.

YMeTs:

® TIPOBOJWTH WCIBITAHMS, U3MEPECHUS U 00pabOTKy
pE3yIbTaTOB; pEeTUCTPUPOBAThH MOKa3aHUs
npuOOpPOB; TMPOBOAWTH PACUYCTHl KPUTUYCCKH
aHAITM3UPOBATH PE3YIbTATHI JIeTIaTh BHIBOJIBL.

Branern:

® BBHIOOPOM WCIBITATEIHLHOTO U U3MEPHUTEIHHOTO
000pyIOBaHMUS, HEO0XOMMOTO JUTSt
MPOBEICHUS  WCCIICOBAHWH;  BBITOTHEHHUEM
OIICHKH u 00paboTKN pe3yIbTaToB
UCCIEIOBaHUS.

[1K-10

Bnageer meTomamu
TeOpeTHICeCKOU (DU3UKH B
MPUMEHEHUH K
po(heCcCUOHATBHBIM 3a/1a4aM.

3HaTh:

e  OCHOBHBIE (pU3HYECKUE SIBICHUSI U OCHOBHBIE
HPUHIMIIEI KBAHTOBOM TEOPUH, IPAHULIBI UX
NPUMEHEHUS ¥ IPUMEHEHHE IPUHIUIIOB B
BOKHEHIINX NPAKTUYECKUX MPUIIOKCHHSAX;
OCHOBHbIE (PU3UYECKUE BETUYMHBI U KOHCTAHTH]
TEOPETUUECKON (PU3UKH, UX OTIPENEIICHHS,
CMBICII, CITIOCOOBI U €AUHULIBI U3MEPEHHUS;
(yHIaMeHTanbHbIe (YPU3NYECKUE IKCIICPUMEHTHI
B 00JIACTH UCCIICAOBAaHUS YaCTHUI U BOJH, U UX

POJb B pa3BUTHHU HAYKH.

Branern:

[ ] HaBbIKAMH HUCITIOJIB30BAHUA OCHOBHBIX
(U3MYECKUX  3aKOHOB W NPHUHIHUIOB B
Hp AKTHYCCKUX HpI/UIO)KeHI/ISIX; HaBbIKAMH
HpI/IMeHeHI/IH OCHOBHBIX METOOAOB
TeopeTI/I‘IeCKOI‘O aHaJIn3a JJIS peI_HeHI/IH
CCTCCTBCHHOHay‘IHI)IX 3aaa4q, aHaJINn30M

IMOJTYYCHHBIX JKCIICPUMCEHTAJIBHBIX PE3YyJIbTAaTOB
B HCCJICOOBAaHHWH IIPOLECCOB, MNPOUCXOIAANIUX B

MHUKPOMHDE, aJIeKBaTHOE COOTBETCTBHE
pe3yapTaTOB TOW MM HHOM TEOPETHUYECKOM
MOJIETH.




IK-11

CrniocoOeH MoOHUMATh TEOPHIO
Y METOZBI UCCIIETOBAHUS
(hM3UKY KOHACHCUPOBAHHOTO
COCTOSIHMS BELIIECTBA

3HaTh:

YMeTs:

BrnaneTs HaBBEIKAMH:
3HAaHUSIMHU 06 OHEpPTUn BBaI/IMOI[CI;’ICTBI/IH MCIKIY|
aToMaMu JJIA Pa3INYHBIX THUIIOB CBH3Cﬁ;
3HAHUSIMU I10 paCIHH(prBKC AuarpamMm COCTOAHUS
MHOT'OaTOMHBIX MaTCpHUAJIOB.

THUIIBI CBSI3€H B KOHICHCUPOBAHHBIX Cpelax,
KJIACCU(UKAITIIO BEIIECTB — METAJUIBI
MOJTYTIPOBOAHHUKH U JUAJIEKTPUKH; CBSI3b
CTPYKTYPHI U CBOWCTB KOH/IEHCHPOBAHHBIX
Cpe; IuarpaMMbl COCTOSIHUS MHOTO2TOMHBIX
MaTepHaloB.

OIICHWBATh THUN CBS3M B KOHJICHCHUPOBAHHBIX|
cpelax COIIaCHO WX KIAacCUpUKAIUN —
METaJIbl TIONYIPOBOJIHUKA W JAHAJICKTPUKH;
CTpOWUTh OWHApHBIE JUATPAMMBI  COCTOSHHS
MaTepraoB.




11K-12

3HACT TEOPHIO U METOIBI
HCCIIeIOBaHUI B 001aCTH
(hHM3MKH HU3KOTEMIIEPaTypHOU
MTa3MBI

3HATh

METO Il 00pabOTKH M aHAJIN32
9KCIIEPUMEHTAIBHON U TEOPETUUECKOMN
MHQOPMaIH B 00J1aCTH (PU3UKH
HU3KOTEMIICPATypHOU TIa3Mbl; PU3HMUYECKIE
OCHOBBI BO3HUKHOBEHHSI CAMOCTOSITEIILHOTO U
HECaMOCTOSTEIBHOTO TOKA B Ta3ax.

YMeETh:

MOJIL30BAThCS COBPEMEHHOM MPHOOPHOU 6a30ii
JUISL TIPOBEIICHUS DKCIIEPUMEHTATBHBIX U (HITH)
TEOPETUYECKUX (PU3NIECKUX UCCIIEIOBAHUH B
o0nacT (HU3KKHU STEKTPUUECKOTO POOOST;
aHAITM3UPOBATH YCTPOUCTBO HCIIOIB3YEMBIX
MU TPUOOPOB U MPUHIIMIIOB UX JCHCTBUS,
NpUOOPECTH HABBIKU BBHITIOHEHUS (QU3NIESCKUX
M3MEpEeHHH, TPOBOANUTH 00PabOTKyY
Pe3ybTaTOB U3MEPEHHN C UCTIOIB30BaHIEM
CTaTUCTHYCCKUX METOJIOB 1 COBPEMECHHOU
BBIYMCIIUTEIBHON TEXHUKH.

BiayeTs HaBBIKAMU:

METOANKOHN U TEOPETHYECKHUMHU OCHOBAMHU
aHalin3a SKCIEPUMEHTAILHON U TEOPETUUECKON
MHQOPMaIH B 00J1aCTH (PU3UKH
HHU3KOTEMIEPaTypHO! TJIa3Mbl; HEKOTOPBIMH
JUarHOCTHYECKHE METO/IbI UCCIIEIOBAHUS
ra3opaspsaHOi [1a3Mbl; METO1aMu 00padoTKH
U aHaJIM3a YKCIICPUMEHTAIBHOM 1
TEOpPETUUECKOW HHPOpMaMK B 00JIacTh
(GU3MKH HU3KOTEMIIEPATYPHO! TIIa3MBI
HaBBIKAMH HCCIIEIOBAHUS PU3MUECKIX
IPOLIECCOB, MMPOTEKAIOIINX B I'a3aX BEICOKOTO
JIABIICHUSL.

4. O0beM, CTPYKTYPA U COJlePKaHue TN CIIUTIIHHBI.

4.1. O0beM TUCHHUILIMHBI COCTaBJISeT 5 3a4eTHBHIX enuuull, 180 akageMHYECKHX

qacCoB.

4.2. CTpyKTypa IHCHUILIUHBI.

Buabi yueoHoi =
2 © o g DopmMbI
padoThl, BKJIKOYAS E p
CaMOCTOAITEIbHYI0 S TeKyIero
padoTy CTYIEHTOB U KOHTPOJIsd
TPYA0EeMKOCTh (B yYcnneBaeMoCTH
Jacax) (no neoenam




Pa3zgen nucuunjanHbl

cemecmpa)

2
@ = @ dopma
5 S 2 5 MPOMEKYTOYHO
2]
=l [} [ "
= |Eg 2§ & 5 i aTTecTan UK
AEEEEEE (1o
3 | &= s cemecmpam)
= | Z2g549%
Mopayas 1.Kpucranindyeckue pemerk. DJIeKTPOH B IEPUOAUUYECKOM I10JIE.
1. | Kpucrannmdeckue pemeTk. - 4 - - 4 | ompoc
VYpaBHeHue [Ipenunrepa s
2. p et p A - 6 -- - 2 | ompoc
KpHUCTaJa.
3. | OAHOANEKTPOHHOE MPUOIIHKEHHE. 5 - 4 - - 2 | ompoc
[lepunonnueckuit MMOTEHIIMAT u
4, PHOA H - 6 - - 2 | ompoc
Teopema bioxa.
5. | DAEKTPOH B NEPUOANYECKOM IIOJIE. - 4 - - 2 | ompoc
Hmozo no mooyno 1| - | 24 | - - 12 | xommoKBUYM
Monayab 2.9HepreTH4ecKuil CIeKTp 3JIEKTPOHOB B KPUCTAJLIIE.
['pannunoe cioue  bopra -
1. p y p - 4 - - 2 | ompoc
Kapmana.
2. | 3onnl bputosHa. - 4 | -- - 2 | ompoc
3. | [ImoTHOCTH YpOBHEHA. - 4 - - 2 | ommpoc
[TpubmkeHne 1modTH  CBOOOJHBIX
4, p a 5 - 4 - - 2 | ompoc
AIIEKTPOHOB.
[TpubnkeHre CHUIBHO  CBSI3aHHBIX
5. - 4 - - 2 | ompoc
3JIEKTPOHOB.
OHEpPreTUYeCKnid CIEKTP 3JIEKTPOHOB
6. p p p - 6 - - orpoc
B KpHUCTAILJIE.
Hmozo no mooyno 2 | - | 26 | - - 10 | 3auer
Monayas 3. Beaenue B Teoputo curaainoB. Onucanue CUTHAJIOB.
OOmue cBeeHUS U TOHATHS TEOPUH
1. - A p 7 - 2 - - 2 | ompoc

CHUT'HaJ1a.




MareMaTndecke MOJIEIN CUTHAJIOB.
2. | Bunet  wmopenei.  Kmaccudukamms
CUTHAJIOB.

Tunsl  CUTHAJIOB. AHaNoroBbi
CUTHAIL JIuCKpeTHbII CUTHAIL.
Hudposoii curnan. I[IpeoOpazoBanus
THTIA CUTHAJIOB. ['padpuaeckoe
oToOpakeHHe CHTHAJIOB. TecToBble
CUTHAJIBI.

Cucrembl npeoOpa3oBaHUs CUTHAJIOB.
OoOmee mousrtue cucrteM. OCHOBHEIE
cucTemMHble omnepaunu. JlnHeitHbIe
CUCTCMBI.

HndpopmanroHHas eMKOCTb CUTHAJIOB.
[TonsiTue nHpopmanuu.
KonugectBenHass mepa wHpOpMAITUH.
DHTponuUs.

OTpoc

orpoc

orpoc

OTpoc

Hmozo no mooynio 3

18

18

KOHTPOJIbHAS
paborta

Moayas 4. [IpocTpaHCTBO U METPOJIOTHS CUTHAJIOB

IIpocTpancTBO curnanoB. MHOkecCTBa
1. | curnanos. JIuHeitHOE IPOCTPAHCTBO
CUTHAJIOB.

2 Hopma curnainoB. MeTpuka CUTHAJIOB.
" | CxansapHOE NPOU3BEICHUE CUTHAJIOB.

3 Koaddurment koppensimu CUrHaIOB.
" | KoopauHatHbIi 6a3uc IpOCTpaHCTBA.

[IpoctpancTBa byHKIHHA.
OpTOHOPMUPOBAHHBII 6azuc
npocTtpaHcTBa. Pasnoxenue curnana B
psa.

3amaun  AUCKpeTH3anmuu  (PYHKIUH.
5. | [lpunuums! JHACKPETU3ALHN.
Bocnpoussenenue curnana.

OTpoc

orpoc

OTpoc

OTpoc

orpoc

Hmozo no moodynw 4

18

18

KOHTPOJIbHAS
paborta

Moayas 5. Koppernsiiust CHTHAIIOB.

1 ABTOKOppENSALIMOHHBIE byHKIAN
" | curHaJos.

2 B3aumHOKOppensinoHHble  (QYHKIIUN
" | curuasnos

3 CnexTpaibHbie MIOTHOCTH |
" | KOpPENSAUOHHBIX (DYHKIIUH.

4 MaTeMaTI/I‘-IGCKOG OIIMCAHHUC I_HYMOB nu
" | momex.

5 OLneHKa MepuoIMYECKUX CUTHAJIOB B
" | myme.

OTpoc

OTpoc

orpoc

orpoc

OTpoc

10




Hmozo no mooynro 5| - | 18 | - - 18 | zauer

urToro | - 10, - 76

4.3. Copep:xaHue JMCHUIJIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aeiam).

4.3.1. ConepxaHue JEeKIUOHHBIX 3aHATHI MO TUCIUIJINHE.

Mooyns 1. Kpucta/uinyeckue peleTku. JJIeKTPOH B IEePHOAUYECKOM MoJIe.
Pemerku BpaB> u ocHoBHble BekTOphl. lIpocTas, 00BEMHO-LIEHTPUPOBAHHAS U
TpaHElEHTPUPOBaHHAA KyOuueckue pemerkd. I[lpumuTuBHAsS sAueiika, sdeiika
Burnepa — 3eiiTua u ycinoBHas sueiika. ['ekcaroHalibHas W IUIOTHOYIIAKOBaHHAas
CTPYKTYpa.
VYpasuenue lllpenunrepa mys TtBeproro tena. OQHOIIEKTPOHHOE NPUOIMIKEHUE
[Teproanyeckuii moTeHIMaN U TeopeMa bioxa. DIeKTpOH B IEPUOIUYECKOM MOJIE.

Mooyns 2. JHepreTHYecKHid CIIEKTP JIeKTPOHOB B KPUCTAJLIE.

['pannunoe ycnoBue bopna — Kapmana. Yucino cOCTOSIHUNM SJIEKTPOHOB B
sHepreTryeckoil 30He. 30Hbl bputtosna. [lnoTHOCTE ypoBHEH u ocoOeHHOCcTH Ban
XoBa. [lpubmmxenne mNOYTH CBOOOJHBIX 3JEKTPOHOB. [IpuOmKeHHe CHIIBHO
CBSI3aHHBIX 3JIEKTPOHOB. DHEPreTUYECKUN CIIEKTP JIEKTPOHOB B KpUcTaiuie. Moaenb
Kponwura — [1ennu.

Mooyns 3. BBeieHHe B TeOPHIO CUTHAJIOB. OnMcaHue CUTHAJIOB.

OOmme cBeneHHS M TMOHATHS TEOPUM CUTHaJIa. MaTeMaThyecKHe MOJEIH
curHaioB. Bunel mogeneit. Knaccudukanus curnanoB. TUIbl CUTHANIOB. AHAJIOTOBBIi
curHai. Juckpernsiit curnan. [udposoit curnan. IlpeobpazoBanusi Tuna CUTHAJOB.
I'paduueckoe  oroOpakeHme  curHajgoB.  TectoBble  curHaiabl.  CHCTEMBI
npeoOpa3zoBanus curHaioB. OOmee mnoHsaTHe cucreM. OCHOBHBIE CHCTEMHbIE
onepauuu. Jluneinoie cucrtembl. MHpopmanrionHass eMKocTh curHanoB. llonsTue
uHpopmanuu. KonnuectsenHas mepa nHpopmanuu. SHTPOIHS.

Mooyns 4. TIpocTPAHCTBO U METPOJIOTUSI CUTHAJIOB.

[IpocTpancTBO CHUTrHAJIOB. MHOXECTBA CUTHAJIOB. JIMHEHHOE MPOCTPAHCTBO
curHasioB. Hopma curnanoB. Merpuka curHainoB. CkalisipHOE NOpPOU3BEIACHUE
curHaioB.  Koaddunment koppensiuu  curHanoB.  KoopauHatHbeii  Gaswuc
npoctpanctia. [IpoctpanctBa pyukuii. OpTOHOPMUPOBAHHBIN 0a3UC MPOCTPAHCTBA.
Paznoxxenne curnana B psi.
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Mooyns 5. Koppeasinusi curuaJon. /{luckpernnie npeoopa3oBaHusi.

Koppensiust  curHamoB.  ABTOKOPPENANMOHHBIE  (YHKIMM  CUTHAJIOB.
B3anmHokoppensuuonusie  GyHKIuM ~ curHajgoB.  CHeKTpalbHbIE  TIJIOTHOCTH
KOPPENSUMOHHBIX (QyHKUMA. 3agaun Juckperusanuu QyHKuuid. MaTtemaTudeckoe
onucaHue mymMoB 1 noMex. O1eHKa MepruoIMYEeCKUX CUTHAJIOB B IIIyME.

4.3.2. CoaepxaHue 1a00paTOPHO-NIPAKTHYECKHUX 3aAHATHI N0 JTUCIUIIHHE.

Conep:xanue TeMbl B

Moayas 1. Kpucrajainyeckue pemeTku. JJeKTPOH B IEPHOTUYECKOM I10J1e.

Haiitn 3aBUCHMOCTD 3HEpPrUM JIEKTPOHA OT BOJHOBOI'O BEKTOpPA y
HUKHEro Kpas (y JIHa) SHEePreTHYecKo 30Hbl. 3aBUCUMOCTb DHEPrUU
AJIIEKTPOHAa OT BOJIHOBOT'O BEKTOpAa B MPOCTOM KyOMUECKOW pelieTke
M3BECTHA.

HaliTiu 3aBUCUMOCTH 3HEpPrUU 3JIEKTPOHA OT BOJHOBOTO BEKTOpa Yy
BEepXHEro kpas (y MOTOoJIKa) SHEPreTHUYECKOM 30HbI. 3aBUCUMOCTh YHEPTUU
3JIEKTPOHA OT BOJHOBOT'O BEKTOpa B MPOCTOM KyOWYECKOW peleTKe
W3BECTHA.

[locTpouTh 3aBHUCHMMOCTH DHEPIMHM, KBAaHTOBOMEXAaHMYECKOM CpeaHEen
CKOpOCTH U 3()PEKTUBHOM MacChl 3JIEKTPOHOB OT BOJHOBOTO BEKTOpa B
nepBoil 30He bpuiumosHa. DHEprus 3JIEKTPOHOB OT BOJIHOBOIO BEKTOpA B
MIPOCTOM KyOMYECKOM pelieTKe 3a1aHa.

Paccuntarh  IJIOTHOCTH  AJIGKTPOHHBIX  COCTOSIHMM B Ciydae
AJIEKTPOHHOTO CBOOOMHOTO Ta3a. [locTponTh 3aBUCUMOCTH TUIOTHOCTH 6
COCTOSTHUI OT SHEPTHHU JICKTPOHOB.

Moayasb 2. JHepreTH4ecKHii ClIEKTP 3J1eKTPOHOB B KPHCTAJLIE.

DNEKTPOH JABUKETCS B OJHOMEPHOM IMEPUOJIMYECKOM NOTEHLHAIBHOM
HoJIe, CO3/1aBaéMOM aTOMaMU, HaXOASIIUMIKCS Ha pacctosHuu d mpyr ot
npyra. [loka3aTs, 4T0 BOJIHOBbIE (DYHKLUU AJIEKTPOHOB MOTYT UMETh BUJ:

u(x)e®> rue u(x) — GyHKIHS TOU K€ MEPUOJUUYHOCTH YTO U MOTEHIIHAIL 4
[pexmonaras, 4To B TPEXMEPHOM CIllydae BOJIHOBas (DYHKIIUS MMEET

ompeneneHusii Bun u(x)e® | onpenenuts 3HaueHHE BOJHOBOIO BEKTOPA
JUJISl TPAHEIICHTPUPOBAHHON KyOUYECKOM pelIeTKH.

HaiiTi 3aBUCHMOCTB 3HEPTUM JIEKTPOHOB OT BOJIHOBOTO BEKTOPA B
ClIy4yae MpOCTOM KyOMYEecKOM pemeTkH (Ka)KIblii aTOM OKPYKEH IIECTHIO 4
OV KAMIIMMU COCEASIMHI) B METOJIE CUJIBHOM CBA3H.

HalitTi 3aBUCMMOCTH HEpPruu 3JIEKTPOHOB OT BOJHOBOTO BEKTOpa B
ciyyae OOBEMHO-IEHTPUPOBAHHOTO Ky0Oa (KaXkAbli aToM OKpY>KeH
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BOCEMBIO OIMKANIITUMU COCEIIMH ) B METOJI€ CUJIBHOW CBSI3H.

Hailitu 3aBUCHMOCTh 3HEPTrUU HJIEKTPOHOB OT BOJHOBOTO BEKTOpa B
Clly4yae rpaHelEeHTPUPOBAHHOIO KyOa (KaxIblii aTOM OKpPYKEH JIBalIaThIO
OJIMKAaUIIIMMU COCENISIMH ) B METOJIE CHJIBHOM CBS3H.

Haittn 3aBUCHMOCTD 3HEPruM 3JIEKTPOHOB OT BOJHOBOIO BEKTOpa B
MEPUOANYECKOM IT0JI€ T€KCArOHAIIBHOM INIOTHOYNAaKOBAaHHOM CTPYKTYPHI.

DHepreTUYecKuil CeKTp 3JIEKTPOHOB B Kpucrauie. Moaens Kponura —
[Tennnu.

[TocTpouts rpaduk 3aBUCUMOCTH SHEPTUU SIEKTPOHA OT BOJIHOBOTO
BeKTOpa s noreHurana Kponura — [lennu.

Mopayas 3. BBegenne B Teopuio CUrHajoB. OnucaHue CUTHAJIOB.

OxapakTepu30BaTh NPOCTEHIIINE CUTHAJIBI.

CocTaBuTh CHUTHAJIbl B paMKax 3aJaHHBIX MAaTCMAaTHYCCKHX MOI[CJ'ICﬁ.
FapMOHI/I‘{CCKI/IC, IMOJIUTaPMOHHUYCCKUC, IIOYTH MNEPpUOJUICCKHUC,
AlICPUOANYICCKHUE  CHUIHAJIBI. I_HYMI)I Hn IIOMCXH. CTaHI/IOHapHI)IG u
HCCTAlMOHAPHbIC CUT'HAJIBI.

[TpoBecTtu rpaduueckoe oToOpakeHne curuaaoB. OxapakTepu30BaTh TUITBI
CUTHAJIOB M IPe0Opa30BaHuUs THIIA CUTHAJIOB.

O3HAaKOMUTBCS C TEOPUEH CUCTEM NPEOOPa30BaHUs CUTHAJIOB U MOCTPOUTD
JITOPUTMBI MPOCTEUIINX CHUCTEM, COJIEPAKAIIUX OCHOBHBIE CHCTEMHBIE
omepalnu sl KOMIBIOTEPHON 00pabOTKH.

O3HaKOMUTBLCS C TOHATHEM HWH(OPMAIMOHHOW EMKOCTH CHUrHaja. Ha
OCHOBaHWMU TeopeMbl IlIeHHOHAa BBIYUCIATH DSHTPOIUIO  3aJIAHHBIX
aHcamOJIel.

MoayJasb 4. IIpocTpaHCTBO U METPOJIOTHSI CUTHAJIOB

[IpocTpancTBO curHanoB. MHOkeCTBAa CUTHAJIOB. JIMHEMHOE MPOCTPAHCTBO
curHasioB. Ha 0CHOBaHHMH aKkCHOM ONPENEanTh, 00pa3yeT TO WM UHOE
MHOECTBO JIMHEWHOE MPOCTPAHCTBO.

OHpCI[CJII/ITB HOPMY U CKAJIAPHOC IMPOU3BEACHUC 3a/JTaHHBIX CUTHAJIOB.

Onpenenuts KOAPGUIUEHT KOPPETSAIUH 3a1aHHBIX CUTHAJIOB.

Pa3noxuTh cCUrHan B OpTOHOPMHUPOBAHHBIN PSI.

AN R I

[IpoBecTu nUCKpeTU3alMI0 HEMPEPHIBHOTO CHUTHAJA M BOCCTAHOBJICHMUS.
[Tpoananu3upoBaTh BO3MOXKHYIO OTEPIO HH(POPMAIIUU.

O | 0| 00|~

Moayas 5. KoppeJsinusi CHTHAJIOB

CocTtaBuTh ABTOKOPPCILIINOHHEBIC (I)YHKHI/II/I 3aJJaHHbIX CUTI'HAJIOB.

CocraBuTh B3aNMMHOKOPPCIIINUOHHBIC (I)YHKHI/II/I 3aJIaHHBIX I1ap CUTHAJIOB.

Onpenenuts CIEKTPaIbHbIE TUIOTHOCTH KOPPETSLMOHHBIX (DYHKIIUH.

MW

Omnucartp u NpoOMOACIINPOBATE PAa3JIMIHBIC BUbI IIOMEX.

| 00| |0




IIpoBecTr OLIEHKY NEPUOANYECKUX CUTHAJIOB B LIIyME. 8

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B TeueHne cemecTpa CTyAEHTHI MMOCEMIAIOT JIEKLUNHU, PEMIAIOT 3aa4M, YKa3aHHbIE
IpernojaBareyieM, K KaKIOMy CeMHHapy. B cemecTpe mpoBOIATCS KOHTPOJIbHBIE
paboTel (Ha ceMuHapax). ArTrecTanys IPOBOJUTCS IOCIE PELICHHS BCEX 3aaady
KOHTPOJIbHBIX Pa0O0T, BBIMOJHEHUS JOMAIIHUX U CAMOCTOSITEIbHBIX PadoT.

[Ipu npoBeeHNH 3aHATUN UCIOJIB3YIOTCS KOMIBIOTEPHBIE KJIACCHI, OCHAIICHHBIE
COBPEMEHHOM KOMIIBIOTEPHOU TeXHUKOM. Ilpum H31MOKEHMH TEOPETUYECKOro
Marepuana  HMCHOJB3YETCS  JIEKIUOHHBIA  3all, OCHAUICHHBIA  MYJIbTUMEINA
MPOEKIIMOHHBIM 000PYIOBAHUEM U UHTEPAKTUBHOM JOCKOM.

OOyyarole ¥ KOHTPOJHMPYIOIIME MOAYJIM BHEAPEHbI B Y4eOHBI mpolecc H
pa3MeIlEeHbl Ha ObpazoBareabHOM cepBepe JlarrocyHHBEpCHUTETA
(http://edu.icc.dgu.ru), K KOTOPHIM CTYACHTHI UMEIOT CBOOOIHBIN JOCTYII.

B pamkax yyeOHOTO mpoliecca NpeaycCMOTPEHO MPUTIAIICHUE ISl YTEHUS JICKIHi
BEIYIIUX YYEHBIX U3 LEHTPAIbHBIX By30B U aKaJIEMUYECKUX UHCTUTYTOB Poccuu.

6. YueOHO-MeTOAMUYECKOE oO0ecreyeHre CaMOCTOSITEJbHOI PadoThI
CTY/JAEHTOB.

CamocrosiTesibHAsi padoTa CTYAEHTOB:!

- mpopaboTka y4yeOHOTro Marepuaia (MO KOHCHEKTaM JIeKIUHA ydeOHOW U
HAy4YHOW IMTEpaType) W MOATOTOBKA [OKJIAJ0B HAa CEMHUHApaxX U MPaKTUYECKUX
3aHITHSIX;

- TIONCK ¥ 0030p HAYYHBIX IyOJIMKAIUi W ODJIEKTPOHHBIX HCTOYHUKOB TIO
TEMaTUKE TUCITUTUINHEI,

- BBINIOJIHEHHE KYPCOBBIX paboT (IIPOEKTOB);

- HanucaHue pedeparos;

- paboTa c TecTaMy U BOIIPOCAMHU JIJIsi CAMOTIPOBEPKH.

Pa3znenanl U TeMbI 114 Buabl 1 cogepkanne CaMOCTOATEIbHOM
CaAMOCTOSITEJIbHOTO U3yYeHUSA padoThI

[IpumuTrBHas pemerka. fdyerika Burnepa -

Kpucraminueckue pemeTku. g N
3eifTiia 1 yCIOBHas sUeiKa.

[lepuomnueckuid moreHuMan U Teopema biioxa.
I'pannunsie  ycnoBuss bopna — Kapwmana.
[TnotHOCTH ypoBHEH. Ocobennoctu Ban XoBa.

YpoBHH AIIEKTPOHA B
EPUOANYECKOM ITOTEHIIHATIE.
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Teopust Bo3My1ieHUsI U cradble MEPUOANYECKHE
noreHuuainsl. [loBepxHocte depMu M 30HBI
bpwmrosna. ['eomerpudecknii  CTPYKTYpPHBIN
(dakTop. DHEpPreTUYecKue 30Hbl B OJJHOMEPHOM
cirydae.

DONEeKTPOHBI B ciadbom
NEPUOIUYECKOM MOTEHIIUATIE.

Pasnoxenue CUTHAJIOB o € IMHUYHBIM
UMITYJIbCaM. Ennanunrie HMMITYJIbCBI.
Paznoxenne curHana. MMIyJbCHBIM OTKIIMK

Jlnaamudeckas dbopma
0TOOpaKEHHsI CUTHAJIOB

MoutHocts U 3Heprusi curHaioB. CkansipHoe

DHEPreTUYECKUE CIIEKTPBI IPOU3BENCHUE CUTHAJIOB. B3anmblii
CUTHAJIOB DHEPreTUYECKUM  CIEKTP.  DHEPreTUYECKU
CIIEKTp CHTHAJIA.
Cnextp JUCKPETHOTO CUTHAJIA.
Juckpernsanys CUrHaJIOB I/IHTepHOH}IHI/IOHHLII?'I pAaAa KortenpHukoBa-
[llenHoHa. Jluckpernsanus ¢ yCpeIHECHUEM.
IIpeobpazoBanue dypsoe. JluckpetHoe
JluckpeTtHbie npeodpa3oBaHus npeoOpa3zoBaHue dypsbe. bricTpoe
CUTHAJIOB npeobpazoBanue  Dypwe.  IIpeobpazoBanue

Jlarutaca. YpaBHEeHUE TUCKPETHOM CBEPTKHU.

Monenu cmyuaiineix curnaioB | Tenerpadubiit curnan. bensiii mym. ["ayccoBblit
U [IOMEX. myM. ['ayccoBbl€ CilydallHbIE POLIECCHI.

Pe3ynbTaThl caMOCTOATENBHON pabOThl YUUTHIBAIOTCS MPU aTTECTALMU CTYIEHTA
(3auer). Ilpm H3TOM mHpOBOIATCS: TECTHPOBAHHE, ONPOC HA MPAKTUUECKUX
3aHSATHAX, 3aCIIyLIMBAIOTCS JIOKJa/Abl, IPOBEPKA KOHTPOJBHBIX PadoT U T.1.

CryneHTaM NpeACTaBIseTCS pa3JaTOYHBIA MaTepuall: METOJUYEecKoe mocodue u
JUTEpATypa Mo BHIOJIHEHUH JTa00PaTOPHBIX PadoT.

/. ®OHJ OLEHOYHBIX CPeACTB /sl NMPOBEJEHUN TEKYIero KOHTPOJISA
yCIeBaeMOCTH, IPOMEKYTOYHOM ATTECTAIUU MO0 UTOraM OCBOECHUSA
AUCUUIJINHBI.

7.1. TlepeyeHb KOMIIETEHIHI ¢ YKa3aHHeM 3TanmoB HX (OPMUPOBAHHUS B
npouecce 0CBOCHHs 00pa3oBaTeJbHOM POrPaMMBbl.

[lepeueHp KOMIETEHLMH C YKa3aHHUEM 3TaloB MX (POPMUPOBAHMS NPUBEACH B
OMHCaHUU 00Pa30BaTENBLHON MPOTPAMMBI.
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Kon Kon u
HAHMEHOBAaHHE | HAMMEHOBaHHE
KOMIIETEHUMH HHAUKATOPA
n3 ¢1rocC BO JMOCTHKEHHUS
. | Ilianupyembie
KOMITeTEeH Il IIpouneaypa ocBoeHus
pe3yJbTaThl
(B o0y4eHHs
COOTBETCTBMH €
MHOOII (npu
HAJIUYUH))
3HaTh:
®  OCHOBHBIE METOJBI
KPUTHYECKOTrO [TucbMeHHbIN OMPOC
aHaJmn3a;
METOJI0JIOT IO
Criocoben CHCTEMHOTO ITOJIX0/1a,
VK-1 EZZITIECTBMTB NPUHIUIIE] HAYIHOTO
KPUTHUYECKUI TO3HaHUs
aHaiu3 M cuHTe3 | YMETh:
uH}opMaLHY, e NPOU3BOAUTH aHAIN3
HPUMCHATD SIBJICHUM U
CHCTEMHbIN 00pabaTwIBaTh
roaxon AT MOJIyYECHHBIE
penieHus pe3yIbTaThl; BIABIATH
IIOCTAaBJICHHBIX HpO6HeMHBIe
3ajay.

CUTYAIUH, UCTIOJIb3YS
METOJbI aHAIN3a,
CHHTE3A U
a0CTPaKTHOIO
MBIIIIEHNUS,
HCIIOJIL30BATh
COBpPEMEHHBIC
TEOPETHIECKUE
KOHIIEIIUN U
OOBSICHUTEINILHBIE
MOJICIIH ITPH aHAJIH3E
WHGOPMAITIH.

Bnaners:

e  HaBBEIKAMU

KPHUTUYCCKOT'O
aHaJin3a.
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OIIK-2

CITOCOOHOCTD
HCIIOJIb30BAaTHLB
MIPUMEHUMOCTH
Mojelen

3HaTh:

OCHOBHBIC (1)H3PI‘-I€CKI/IC

u MaTEMaTHYCCKUE
TE€PMUHEI,
HCTIONB3YEeMBbIC npu
paboTe ¢ KBaHTOBHIMH
CXeMaMHu u
aJrOpUTMAMH, u
0003HaYCHUS u
MPECTABIICHUS;

YMeTs:

® HCIOJb30BaTh B

Bnaners:

®  CHCTEeMOH 3HAHUH,
MOHATHH ¥ HABBIKOB ITO
peanuzaryu
MaTeMaTHYECKUX

ANrOpUTMOB paboTBl ¢
CUTHAJIaMU;

Pa3znoypoBHeEBbIE 3a1aUn U
3a/1aHus
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[1K-8

Crioco6eH MpoBOIUTE PabOTHI
o 00paboOTKe U aHATIU3Y
HAYYHOTEXHUYICCKOM
HH(POPMAITUH, TIPOBOANTh
OKCTIEPUMEHTHI U 0OPMIISITH
pe3ybTAaTHI.

3HaTh:

® METOIbI

HCCIIeIOBaHUH,
MIPOBEJICHMUS,
00paboTK! 1
aHanm3a
pe3yJIbTaToOB
HUCIBITAaHUH U
U3MEPEHU;
KpUTEPUH
BbIOOpa
METOHOB U
METOIUK

HACCIIEIOBaHUH.

YMeTs:

MPOBOJUTH
UCTIBITaHUs,
U3MEpPEHHS u
00paboTKy
PE3y/bTaTOB,;
peTUCTpUpOBaTh
MOKa3aHus
puOOpOB;
POBOJUTH
pacyeTsl
KPUTHYECKU
aHaTU3UPOBATH
pe3yabTaThl
JIeNaTh BBIBOIBI.

Branern:

BHIOOpPOM
HCIIBITATEIEHOTO
u
U3MEPUTEITHLHOTO
o0opynoBaHus,
HEO0XO0IMMOTO
JUTsL TIPOBEICHUS
HCCIIEJOBaHUM;
BBIITIOJIHCHUECM
OLCHKU nu
00paboTku
pe3yIbTaToB
HCCJIETOBAHMS.

[TucbMeHHBIN OIPOC
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[1K-10

Biageetr MmeTomamMu

TEOPETUYECKOi (PU3MKU B

IIPUMCHCHUU K

mpo(heCCHOHAIBHBIM 3a1a4aM.

3HaTh:

OCHOBHBIE
¢duznueckue
SBJICHUS U
OCHOBHbIE
HPUHIINIIBI
KBaHTOBOH
TEOPHH, TPAHULIBI
UX IPUMEHEHUS U
MIpUMEHEHNE
NPUHIIAIIOB B
BOKHENIINX
NPaKTUIECKUX
NPUITOKEHUSIX;
OCHOBHbIE
(hmznueckue
BEJINYMHBI U
KOHCTAHTBI
TEOPETUUYECKOU
(buzuku, ux

onpeAeIcHus,

CMBICJI, CIIOCOOBI 1

CIUHUIIBI
U3MEPEHUSI;
(hyHIaMEHTAITEHBI
e ¢pusndeckue
9KCTIICPUMEHTEI B
obmactu
UCCIIEI0OBAHUS
YaCTHI[ U BOJIH, U
UX POJIb B

Pa3sBUTUH HAYKH.

Bnaners:

HaBBIKAMU
UCIIOJIb30BaHUS
OCHOBHBIX
¢uznueckux
3aKOHOB "
HPHUHITUITOB B
HPaKTHIECKUX
NPUIOKCHUSIX;
HaBbIKAMHU
IPUMEHECHUSI

[IiceMeHHBIA
OIpoC
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OCHOBHBIX METO/IOB
TEOPETHYECKOTO
aHanau3a JUISL
peLeHus
€CTECTBEHHOHAYYH
BIX 3a1ad4;
AHAIU30M
MTOJYyYEHHBIX
JKCIIEPUMEHTAIIBHBI
X pe3yJbTatoB B
HCCIIEIOBAHUU
MPOLIECCOB,
MPOUCXOMASIIUX B
MUKPOMHUDE,
aJICcKBaTHOE
COOTBETCTBHUE
pe3yibTaToB  TOM
WA WHOM
TEOPETUYECKOU
MOJECIIH.

IK-11

CrniocoOeH MoOHUMATh TEOPHIO
Y METOBI UCCIIETOBAHUS
(hM3UKY KOHACHCUPOBAHHOTO
COCTOSIHMS BELIIECTBA

3HaTh:

THITBI CBSI3EH B
KOHICHCUPOBaHH
BIX Cpemax,
KJIACCHU(PUKAIHIO
BEIISCTB —
METaJLIbI
MTOJTYITPOBOTHUKH
U IUAJICKTPUKH;
CBSI3b CTPYKTYPBI
H CBOMCTB
KOHJICHCUPOBAHH
BIX Cpeq;
JuarpamMmbl
COCTOSIHUS
MHOT0aTOMHBIX
MaTepUasoB.

YMeTs:

OLICHMBATH  THII
CBSI3H B
KOHJICHCUPOBaHH
BIX cpenax|
COTJIaCHO uX
KJIacCU(pUKALNN —
METaJLIbI
MOJTYIPOBOAHUKA
U JUDJICKTPHKH;
CTPOUTH
OMHapHBIC

I lucbMeHHbBIA
onpoc




AnarpaMmbI
COCTOAHUA

MaTepHasoB.

BiayieTs HaBBIKAMU:

3HaHUSIMU 00
SHEPrHU
B3aMMOJICHCTBHS
MEXIy aTOMaMu st
pa3iUyYHBIX ~ THIIOB
CBsI3€ii; 3HAHUSIMU 110
pacmudpoBke
JarpaMm
COCTOSIHUS
MHOT0aTOMHBIX
MaTepraoB.
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11K-12

3HACT TEOPHIO U METOIBI
HCCIIeIOBaHUI B 001aCTH
(hM3MKH HU3KOTEMIICPATyPHOM
MTa3MBI

3HATh:

METO/IBI
00paboTK! 1
aHanmza
JKCTIEPUMEHTAT
BHOU U
TEOPETHUECKOU
nH()OpMaITIH B
oOnactu
126370931
HU3KOTEMIepaT
YPHOM I1a3MBl;
(uznueckue
OCHOBBI
BO3HUKHOBEHHS
CaMOCTOSITEITHH
oro
HECaMOCTOSITEN
BHOT'O TOKA B
rasax.

YMeTh:

II0JIb30BAThCS
COBpPEMEHHOMU
npruOOPHOH
6a3oit s
MPOBEICHUS
JKCIEPUMEHTAI
BHBIX U (WJIH)
TEOPETUYECKUX
(hU3UIECKUX
UCCJIETOBAaHUI
B obJsiacTu
¢buznkn
EKTPUUYECKOT
0 po0os;
aHaTM3UPOBAThH
YCTPOMCTBO
UCIIOJIb3YEeMBIX
MU PUOOPOB
Y TIPUHLUTIOB
AX ICHCTBHA,
prOOpecTH
HaBBIKU
BBITIOJTHEHNUS
¢uznuecknx
U3MEpPEHUH,
POBOJHTH
00paboTKy
Pe3yIbTaTOB
U3MEPEHUH C
UCIIOJIb30BaHHE
M
CTaTUCTUYECKH
X METOJIOB U
COBpPEMEHHOMU

IIuceMeHHBIN
OIpocC
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BBIYMCIIUTEIIHLHO
A TEXHUKU.

BiraneTts

HaBbIKaMU:

®  METOAUKOH U
TEOPETUUYECKUM
Y OCHOBaMH
aHanmza
JKCTIEPUMEHTA
BHOH U
TEOPETHUYECKOU
nH()OpMaITIH B
obnactu
(hm3uKH
HU3KOTEMIepar
YPHOU TIa3MBbl;
HEKOTOPBIMHU
JIMaTHOCTHYECK
M€ METO/bI
UCCIIEAOBAHUS
razopaspsigHoi
TUTa3MBblL;
METOJaMU
00paboTK! 1
aHanmza
JKCIIEPUMEHTAT
BHOU U
TEOPETUYECKOMN
nH)OpMAaITIH B
obnactu
(hmzuxm
HU3KOTEMIepat
YPHOH ITa3MBbl
HaBBIKAMH
UCCIIEIOBAaHUSA
(hm3maecKkux
MIPOLIECCOB,
MIPOTEKAIOIIIIX
B razax
BBICOKOTO
JIABJICHUSL.

7.2. TunoBble KOHTPOJIbHbIE 32IaHUS

7.2.1. Ilepeuenb npumepHvlX KOHMIPOJIbHBIX GONPOCO8 U 3A0AHULl 01
CAMOCHOAMEILHOU DAOOM bL.

5 cemecmp

1. BosHoBas ¢pyHKIMS CBOOOHO JBUXKYIIETOCS DJIEKTPOHA.

2. Bounnsl ge bpoitns.
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BHOoONo O~ W

0.

®da3oBas CKOPOCThb U JUCTIEPCUS BOJIH A€ bpois.

CBs13b BOJIHOBBIX XapaKTEPUCTUK CO CKOPOCTHE) MUKPOYACTHIL.

Ypasuenue lllpenunrepa qisa kpucrasia.

AnnabaTudeckoe MPUOIMKCHNE U BaJICHTHAS alpOKCUMAIIHS.
OAHOANEKTPOHHOE NMPUOIIHKEHHE.

Meton Xaptpu-doka.

ITepnonnueckuii noreHuai. Teopema bioxa.

Yucno coCTOSSHUM 3JEKTPOHOB B SHEPreTUYECKOM 30HE. | paHWYHOE YyCIOBHE
bopna-Kapmana

. [loutn cBOOOAHBIE 3JIEKTPOHBI B IEPUOAMUECKOM IMOTEHIIMATIEHOM II0JIE.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25.
26.
217,

Nmnynbc u sHeprusa @epmu

[110THOCTB COCTOSIHUM.

Kpucramnmueckast CTpyKTypa U pelIeTKU ¢ 0a3ucom.
['excaronanpHas IJIOTHOYIIAKOBAHHAS CTPYKTYpa.
Pemerka bpaBs 1 OCHOBHBIE BEKTOPBI.

[TpumuTHBHAS siuelika, ssuelika Burnepa — 3eiTiia U yciaoBHasl peuieTka.
OO6paTHas penieTka.

OOparHas pemieTka Kak peuietka bpasa.

IlepBas 30Ha bpusurosHa.

O6o3Ha4YeHUS Y3JI0B M HAPABJICHUM.

Nupexcsl Musepa 1 miI0CKOCTE.

[IpuBeneHHBIN BOJTHOBOW BEKTOP. 30HBI bpuiito3Ha.
DJIEKTPOH B KPUCTAIUIE - KBAa3M4ACTHLA.

IToBepxnocTh @epmu. IlocTpoenne nosepxnoctu dOepmu.
Oco6ennoctu Ban XoBa B MJI0THOCTH YPOBHEH.

Meton CUIIBHO CBSA3aHHBIX 3JIEKTPOHOB.
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28. YpaBuenue Illpenunrepa st OJHOMEpPHOW MoAeNU NEPUOIUIECKOTO
noreHunana. Moaens Kponura — [lennu.

29. DddexTUBHAA Macca IJIEKTPOHA B KpUCTAILIEC.

30. CkopoCTh JIEKTPOHA B KpUCTAJLIE.

31. 3aBUCMMOCTh  DHEPTUU AJIEKTPOHA OT BOJHOBOTO BEKTOpa y JHA
SHEPreTUYECKOU 30HBI.

32. 3aBUCUMOCTh DJHEpPrHMM  JJEKTPOHAa OT BOJHOBOIO BEKTOpa Yy MOTOJIKA
SHEPreTUYECKON 30HBI.

33. Meton 3¢ pexTHBHOM MaCCHI.

7 cemecmp

[TonsTe curnana.

Pa3zmepHOCTB cUTHAIIOB.

[IIymbI 1 moMeEXH.

CrekTpallbHOE NPEICTABIEHUE CUTHAJIOB.
MatemaTtuueckrue MOJEIN CUTHAJIOB.
Knaccudukanus curaanos.

Tunsl curnanos. I'paguueckoe oTroOpakeHne CUTHAJIOB.
Cucrembl peoOpa3zoBaHusl CUTHAJIOB.
NudopmarimonHas eMKOCTh CUTHAJIOB. DHTPOIIHS.
0. JIuneliHOE MPOCTPAHCTBO CUTHAJIOB.

11. CkassipHOE NPOU3BENECHUE U HOPMA CUTHAJIOB.

12. KoppensitmonHbie (yHKIIMA CUTHAJIOB.

13. ABTokoppensimonHas GyHKIIUS CUTHAIOB.

14. B3anmHast KoppemnsinoHHas GyHKIIUS CUTHAJIOB.
15. CnekTpanbHbIe INIOTHOCTU KOPPEISAIMOHHBIX (VYHKITHA.
16. Onepanus TUCKpEeTU3AIUH.

17. Onepanusi BOCCTaHOBJICHUSI aHAJIOTOBOI'O CUTHAJIA.
18. Onepanust KBAaHTOBAHUS.

19. Oneparus nudppo-aHAIOroBOro Mpeodpa3oBaHusl.
20. Jlenbra-pyukmus wim Gynakuus Jupaxka.

21. JIuHeiHbIe CUCTEMBI.

22. DHTpONHS UICTOYHUKA HH(DOpMaIUH.

23. UudopmarmoHHasi eMKOCTh CUTHAJIOB.

24. XapaKTepUCTUKHU MOMEX.

HoOoo~NoO kWM E

7.2.2. Ilepeuens gonpocos K 3auemy.

Ilepevtit 3auem (5 cemectp)
1. BomnHOBas GyHKIHMS CBOOOTHO JBUKYIIETOCS SJICKTPOHA.
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11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
27,
28.

29.
30.
31.
32.

33.

0.

Bonnsl ne bpons.

da3oBas CKOPOCTh U AUCHEPCUS BOJH Ae bpons.

CB$13b BOJTHOBBIX XapaKTEPUCTUK CO CKOPOCTHIO MUKPOYACTHUL.

VYpasuenue lllpenunrepa ajst Kpucrasuia.

AnuabaTudeckoe NpUONMKEHUE U BaJIeHTHAs! arlpOKCUMAIIHS.
OHO31EKTPOHHOE MTPUOIIMKEHHE.

Meron Xaptpu-®oxka.

Ilepnognueckuit norennman. Teopema bioxa.

Uucno COCTOSIHUM 3JIEKTPOHOB B DHEPIETUYECKOM 30HE. ['paHmyHOE ycnoBue
bopua-Kapmana

[Toutu cBOOOIHBIE SJIEKTPOHBI B IEPUOIUYECKOM OTEHIIMAIBHOM TIOJIE.
Nmnynsc n sHeprus Gepmu

[IIOTHOCTH COCTOSTHHM.

Kpucramiueckas CTpyKTypa U PelIeTKH ¢ 0a31COM.

['excaronanpHas IJIOTHOYIAKOBAaHHAS CTPYKTYypa.

Pemerka bpaBs 1 OCHOBHBIE BEKTOPBI.

[IpumuTHUBHAS siYelika, ssuelika Burnepa — 3eiTiia u yciaoBHasi peuieTka.
OO6partHas pemieTka.

OOpatHas perieTka Kak pernietka bpaso.

[lepBas 30Ha bpunmrosHa.

O603HavYeHMs y3JI0B M HAMPABIICHUN.

Nunexcel Musuiepa 11t Ii0CKOCTEN.

[IpuBeneHHBII BOJHOBOW BEKTOP. 30HBI bpuiuitosHa .

DNEKTPOH B KPUCTAJUIE - KBa3M4YaCTUIIA.

[TosepxnocTh @epmu. [locTpoenne nosepxnoctu Oepmu.

Ocobennoctu Ban XoBa B MJIOTHOCTH YPOBHEH.

Meton CUIBHO CBSA3aHHBIX JIEKTPOHOB.

VYpasuenue lllpegunrepa mjisi OAHOMEPHOW MOJEH [IEPUOIAUYECKOrO
noreHumana. Mogens Kponura — [lennu.

OddexTuBHas Macca JIEKTPOHA B KpUCTAILIE.

CKOpOCTb JIEKTPOHA B KPUCTAJLIE.

3aBUCUMOCTh 3HEPrMM 3JEKTPOHA OT BOJHOBOILO BEKTOpa y JHaA
SHEPreTUYECKOU 30HBI.

3aBUCUMOCTb SHEPIHMM JJIEKTPOHA OT BOJIHOBOI'O BEKTOpa Yy IOTOJIKA
SHEPTETUYECKON 30HBI.

MeTton 3 peKTHBHOI MacChI.

Bmopou 3auem (7 cemectp)

1.
2.
3.

[lonaTHe curnasna.
Pa3zMepHOCTB CHUTHAIIOB.
[ITymsI 1 TOMEXMU.
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CrekTpalibHOE MPECTAaBICHUE CUTHAJIOB.
MatemaTnueckrue MOJEIN CUTHAJIOB.
Krnaccudukanus curnanos.

Tunsl curnanos. ['paguueckoe oToOpakeHHe CUTHAIIOB.
Cucrembl npeoOpa3zoBaHusl CUTHAJIOB.
NudopmanimonHas eMKOCTb CUTHAJIOB. DHTPOIIHSL.
0. JIuHeitHOE MPOCTPAHCTBO CUTHAJIOB.

11. CxanspHO€ NpOU3BEAECHUE U HOPMA CUTHAJIOB.

12. KoppensiiimonHbie GyHKIIUN CUTHAJIOB.

13. ABTOKOppENSAIMOHHAS (DYHKITUS CUTHAJIOB.

14. B3aumMHast KoppensiiiioHHas QyHKITUS CUTHAJIOB.
15. CnexTpaibHble INIOTHOCTH KOPPESIIUOHHBIX (QYHKITUH.
16. Oneparnys IUCKpETHU3AINH.

17. Oneparysi BOCCTaHOBJICHUS aHAJIOTOBOTO CUTHAJA.
18. Omneparus KBaHTOBaHUS.

19. Onepanus nudpo-aHamaoroBoro npeoOpa3oBaHuUs.
20. Jlenvra-dbynkuus nunm ¢ynkiusa Jupaka.

21. JIuHelHbIE CUCTEMBI.

22. DHTpONHS UCTOYHUKA HHPOPMAITUH.

23. NndopmanmoHHasi eMKOCTh CUTHAJIOB.

24, XapaKkTepuCTUKHA TOMEX.

HoOo®o~NO O A

7.2.3. ngmeguble KOHMPOJIbHblE _MECH bl o mexKyuieco U ___umozoeo2o
KOHmMpOoJia nQ020MOBAEHHOCIU CHl zdeumoe no Kypcy.

1. IlpuGnmxeHue MOYTH CBOOOJHBIX DJIEKTPOHOB JaeT Oojee WM MeHee
YIOBJIETBOPUTEIBHON PE3YIBTAT 30HHON CTPYKTYPHI JIJIS:
1) monxynpoBOIHUKOB
2) OUAJICKTPUKOB
3) i aMOp(HBIX MPOBOJIHUKOB
4) MeTaJlIoB.
2. brnoxoBckas GyHKIUS UMEET BUI:
1) v =U, (e
2) y(r) = cne"“’
3) V(=3 + 26"

4) W (1) =U, (r)sinkr .
3. Pemerka bpas> 00pa3oBaHHa BCEMH TOUKAMU C PaJUyCaMH- BEKTOpaMHu p BAIA

-

R=na, +n,a,+na, rne a,a,,a,- JIIOObIE TPU BEKTOPA, HE JIEIKAILUE BCE B
OJIHOM IJIOCKOCTH, & N, N, N, -
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1) Bce BO3MOXKHBIE YETHBIE YUCTIA
2) BCE BO3MOXKHBIE LIEJIbIE YHCIIA
3) cymma n,0043aTENILHO YETHAS

4) Bce BO3MOXHbBIE HEUETHBIC YUCIIA.
Kakme W3  DHEpreTMyeckMx  30HHBIX  CTPYKTYp  HApHMCOBaHbl  JUIA
MOJIYIPOBOJHUKOB U TU3IEKTPUKOB?

1 30HA MPOBOAMMOCTHU 2k cBOOOJHAS 30HA
BAJICHTHAsI 30HA HOJTY3aII0JIHEHHAS] 30Ha
BAJICHTHAsI 30HA

3) 480Ha MPOBOIMMOCTH 4) 4BaJIcHTHAs 30HA
3amnpeleHHas 30Ha 3anpeliéHHas) 30Ha

BaJICHTHASA 30HA cBOOOIHAsA 1 Ha

k +k +k
D) z)L_ZiJ MNow) - )

I[JI}I OI[HOMCpHOﬁ PEIICTKHU C IIEPEXOA0OM OT 3HAYCHHA BOJTHOBOI'O BEKTOpPA B
HpOHSBOJ’IBHOﬁ TOYKE 3aJal0TCs BBIPA)KCHUCM!

CKOJIBKO pa3pelieHHBIX COCTOSHUN B K IPOCTPaHCTBE H AMHUILY 00beMa.
ey [ A e o

k=",2m
l) d ¢ n=0,il,i2_
k=" (n+1)
2) d n=0,il,i2_
k=9
2
3) ar
k="+"n

4) 27[ % n= O,il,iZ .

B omHOMepHO# pemietke ¢ nepuomoMm O TpaHUIBI 30H COOTBETCTBYIOT
CJIeIYIOLMM 3HAYEHUSIM BOJIHOBOTO BEKTOpa K.

1) k=" 3) k=+%, 428
‘ i

1) k=244 4) k=+_, +" .
d T T

CpenHee pacCTOSIHUE MEXAY COCEIHMMHU YPOBHSIMU SHEPIMU B Pa3pEIICHHOU
30HE C MapaMeTPOM PElIeTKH  a = 0,4xu, B KPHCTAJLIE C 00BEMOM N =1cv’®, TIPU
HIMPUHE 30HBI  13B.:
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1) AE=10° 58, 2) AE=1wms,  3) AE=10% o8, 4) AE=10% on.

9. Tlomoxenue ypoBHs depMu B mOTympOBOAHUKE N- THITA TIPOXOIUT:
1) mo 30HE MPOBOIUMOCTH
2) BBIIIIE 30HBI POBOIUMOCTH
3) HWKE CepeAMHBI 3aIPEIICHHON 30HbI
4) BBIIIC CEPEIMHBI 3aNPEIICHHON 30HBI.

10. ins o0Oo3HayeHUs IUIOCKOCTEH TeKCAarOHaJbHBIX KPUCTAIJIOB IOJIb3YETCs
YEeTHIPEXOCHOM cucTtemMoil KkoopauHat. Kaxpas 1ioTHOCTH 00O03HauYaeTcs
YETBIPbMSI HHJICKCAMHU.

a) JTOIOJHHUTEIIbHBIN MHEKC | CTABUTCS Ha 2-M MECTE U BBIYMCIISACTCS
yepes h u k: i=(h+k)

0) JOIOJHUTEIBHBIA UHICKC | CTABUTCS HAa 1-M MecTe U BBIUHCIISICTCS
yepes K u I: 1=-(k+])

B) JOMOJHHUTEIbHBIA HHACKC | CTABUTCS HAa 3-M MECTE U BBIUHCIISCTCS
uepe3 h u 1: i=h-I

I') JOIOJHUTEIBHBIN MHAEKC | CTaBUTCSA HA 1-M MECTE M BBIYMCIIIETCS
gepes K u h: i=-(h+k).

11. JIns rekcaroHajgbHBIX KPUCTAIIOB TJIOTHOCTH 0a3uca mapajuiesibHast OCsIM a ,
o,y o,AMEET WHIEKCHI.

2)(0001), 6)(0100), ) (1001), r)(1100).

12. TInockoctu oTcekaroT Ha ocsix otpesku A=1/2, B=2, C=1/3. IlmockocTs
0003HAYAaIOT TaK:

a) (46 1), 6) (1 6 4), B) (4 1 6), r) (64 1).
13. TInockoctu, napajienbHble 0a30BbIM TPaHsIM NPU3MbI, UMEIOT UHACKCHl  THUIIA!
a)(1100), 6) (101 0), B) (1 010), r) (100 1).

14. Kaxxnplii s5HepreTHYeCKUil ypOBEHB, HE BHIPOXKACHHON B M30JIMPOBAaHHOM aTOME,
pacierisieTcs Ha:
a) 2N, 0) (N+1), B) 2(N+1), r) N.
OMM3KO  pacmoJIOKEHHBIX JAPYyr OT Jpyra TOAypOBHEH, 00pa3yrommx
HEPreTUUYECKYIO 30HY.

15. Ecnu sHepreTudeckuil ypoBeHb UMEJ B aTOME (21 +1)- KpaTHOE BBIPOXKIECHHE, TO
COOTBETCTBYIOIIASI €My SHEpPreTHuYecKasi 30Ha OYJET COCTOSATh U3:
a) 2N(I1+1), 0) 2IN, B) I((N+1), r) N(21+1) moxypoBHeii.

16. C yBenuueHreM SHEPTUU IEKTPOHBI B ATOME:

a) IHUPUHA Pa3pEUICHHBIX 30H YBEIMYMUBACTCS, IIUPUHA 3aIlPEIICHHBIX
30H - YMEHBIIIAETCS.
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0) mMpuUHA pa3pelleHHOM 30H OCTaeTCsl HEUW3MEHHOH, IIMpHHA
3aIPEIICHHON 30HbI — YMEHBIIAETCS.
B) LIMPHHA Pa3pellIEHHBIX 30H U IIMPHUHA 3aIPELIEHHBIX 30H OCTAEeTCs

IIOCTOSIHHOM.
') IIMPUHA Pa3pElICHHBIX 30H YMEHBIIAETCS, IUPUHA 3aMPEIICHHBIX 30H
— YBEJIMYUBAETCH.
17. B MeTo/ie CHUIBHOM CBSI3U MOJYy4YaeM 30HHYIO CTPYKTYPY COOTBETCTBYIOIICH S-
30HBI:
ikR ikR
a) E(c)=E, + B+ (R)eikR , 6) E(c)=E, - B+ (R)eikR ’
1+ > a(R)e 1+ > a(R)e
E,+p - Yy (R)e
B) B0- £, + B+ Do (R, ) B)= P 2R T

1+>a (R)e"®

18. B MeToze CUIIbHOM CBSI3U 30HHAs! CTPYKTYpa COOTBETCTBYIOIIEH S- 30HBI B

cliy4dae I.I1.K. [ 1 1 1
+

a) B(k)=E - -4y 1 1 1 )

+
s os .k.acos k.,a cos k,acos k,a cos_cosk acos k a)
1 X 1 y z z X
6) E(k)ZE _B_4YV: 2 + 2 N 2 1 \2 2 2
cos k.a cos k,a cos_k,a ’
: \ 2 2 27 J

B) E(k ) =E, - B — 4y (cosk,a+cosk,a+cosk,a).
r) E(k)=E # B +12y (cosk a+cosk a§ cosk a).,

%?.q)opzTOF%I-\IVa%I&i(’)BaHHaﬂ65[J'I(8CK:216 ]?((r)%ﬂ@’ () v HMCCTB?I/I(E: _ Zb v c (k)-|- U (r)eiKR ’
k k k c k

k c k
c c

r) ®, =¢"* +wa§(r).

20. IIceBmonoTeHIIMA ONPEACIISICTCS KaK:
a) CyMMa peajbHOTO MeproandecKoro noreHpana U u Benmnaussl VR,
0) cyMMa pealbHOTO MepruoANYeCcKOro norennuanra U .
B) CyMMa pealbHOTO KPUCTAJUTMYECKOTO MOTEHIIANA.
r) cymma pyHkuuii Banbe.

21. Jlnsg pacyeTa 30H ¢ ucnosib3oBanueM MT-TioTeHIraNa mupoKo MPUMEHSIFOTCS:
a) 1Ba MeTojia (MeTo ] MPUCOSAMHEHHBIX TIOCKUX BOJIH U MeTo1 KKP),
0) tombko metox KKP,
B) TOJIbKO METOJ PUCOEANHEHHBIX MIJIOCKUX BOJIH,



r) metoasl OI1B u I1I1B.

22. MT - noteHIIMaa COBIIAIAET:
a) C MOTEHIINAJIOM CBOOOIHOTO aToMa,
0) Cc MOTEHUMAJIOM H30JIMPOBAHHOTO MOHA,
B) ¢ KymoHOBCKUM MOTEHITHATIOM,
T) C CEBAONOTEHIIUATIOM.

23. 'eomeTpuyeckuil CTPYKTYpHBIN (haKTOp UMEET BUI:
a) S, =B+ e, 0) S =p+ye T B i, r) S iR,
) S =B ,Z:;‘ ) S«=5 ; )Sk:‘zhekdJ ) k:ZekRJI

24. Ilepsast 30Ha bpuiito3Ha €cTh COBOKYITHOCTh TOUEK:

a) B K — mpocTpaHCTBE, KOTOPBIX JIOTHYHO JOCTHYb U3 HAYaJbHOW TOYKH,
HE repecekas HU OJTHOM Op3rroBCKOM MIIOCKOCTH,

0) B K — mpocTpaHCTBE, KOTOPHIX MOXKHO JOCTHYb, TIEpeceKast BCETO OHY
OpAITOBCKYIO MIIOCKOCTb,

B) B K — mpocTpaHCTBE yIOBIETBOPSIONIAS YCIOBUIO MEPUOTUIHOCTH,
KOTOPBIX MOXKHO JOCTUYb M3 HAa4aJbHOWU TOUKH,

r) B K — mpocTpaHCTBE, KOTOPBIX MOXKHO JOCTHYb M3 HAYAIbHOW TOYKU
nmyTeM TpaHcasiuuu Bektopa VR.

ds 1
25. Ocobennoctamu Ban Xosa Ha3wiBaloT, korma B dopmyie ¢,(e)= | —w——~
(opmy (¢) J-)4n3 |V8n(k)|

5,(e
IJIOTHOCTH YPOBHEU:
a) MHTETpall UMEET MaKCUMAJIbHOE 3HAYCHHUE,
0) B Ka)XX[0H 2JEMEHTAapHOM A4YeHKe ¢, (¢) UMEET MUHUMAJILHOE 3HAUEHHUE,
B) B KaXJIOM f4EHKE ¢, (s) UMEET NOCTOSHHOE 3HAYCHUE,
I) KOrga TrpagueHT g, OOpalmaercs B Hylb, B IOABIHTErPAIbHOM

BBIPAKECHUU.

26. B k — mpocTpaHCTBE KaXk101 YACTUYHO 3aTIOJTHEHHOU 30HE COOTBETCTBYET
IIOBEPXHOCTh, Ha3bIBasl MOBEPXHOCThIO Depmu:
a) OTIENSIoIAs 3aHAThIE YPOBHU OT HE3AHSATHIX,
0) MOBEPXHOCTh, MPUMBIKAOIIAasi K CBOOOHOM 30HE,
B) ITIOBEPXHOCTh C MAaKCUMAaJIbHOMN SHEPIUEH JIEKTPOHOB
') IOBEPXHOCTh, 00pa3yemas B 3al0JHEHHON 30H€E.

27. KoopAMHAIMOHHBIM YHCIIOM Ha3bIBA€TCS — 3TO:
a) oO11ee unciio coceiel B siueiike Burnepa - 3eiftna,
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0) 4YKCIIO aTOMOB B DJIEMEHTAPHOU sUeHKe,

B) 4YHCJIO pemeTok bpass B IpUMUTUBHOM sTUEKe,

') 9UCJIO OJIKalmX cocesieit B pereTke bpasa.

Tadaunma oTBeTOB K TeCTaM.

11234 |56 |7 |8]|9 (10|11 12|13 |14
4 1112|3313 |3|4|4]4|1 |3 |4
15 116 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27
4 1112|141 1|2 3|4 |4]|1 |4

7.3. Mertoanueckue MaTepHAaJIbl, ONpeAessilOlMe NPOUEAYPY OLEHUBAHUS
3HAHMM,
XapaKTepU3yIIUX 3Tanbl (OPMHUPOBAHUA KOMIICTECHLMMA.

YMeHMii,

HAaBBIKOB

H

(nm)

OoInbITAa

AECATECJIBbHOCTH,

OOuwmii pe3ynpTaT BBIBOAUTCS KaK MHTErpaJibHAs OLIEHKA, CKJIAIbIBAIOIIAs U3
TeKyIero KOHTpoJst - 50% u npomekyTouyHOro KOHTPOJIst - 50%.

Tekymuii KOHTPOJIb 110 JUCLHUIUIMHE BKIIIOYAECT:
JIaGopatopHble 3aHATHS

® [IOCECUICHUE 3aHATUN U HAJTUYUE KOHCIIEKTa
MOJIyYeHHE JIOMYCKa K BBITIOJHEHUIO paOOThI

[ J
® BBINIOJHEHUE PAOOTHI M OTYETA K HEH
e 3amura JJabopaTopHOM paboThI

[IpomexyTOUHBIN KOHTPOJIb IO AUCHUIUIMHE BKIFOYAET:
® YCTHBIN OIIPOC

® MKUCbMEHHAsl KOHTPOJbHAs paboTa
® TECTUPOBaHUE

—15 6amos,
— 20 6amnos,
— 25 6amnos,
— 40 6amnos.

— 60 6amoB,
— 30 6anoB,
— 10 6annoB.

8. IlepeyeHb OCHOBHOI M JONMOJHUTEILHON YUeOHOM JIUTEPATYPHI,

HBOﬁXOI{HMOﬁ AJIA OCBOCHUSA JUCHUIIJIMHBI.

@) OCHOB8HasA Tumepamypa:

1. bopuepnc P.E. KsantoBas teopus mons [Dnekrponnsiii pecype] / P.E.

bopuepzac.

DJIEKTPOH.

TCKCTOBBIC OAaHHBIC.

MockBa,

oxeBck:
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Perynsprast u xaoTudeckas TUHamMuKa, VDKEBCKHI WHCTUTYT KOMITBIOTEPHBIX
uccnenoBanuii, 2006. — 96 c. — 978-5-93972-627-6. — Pexum pocrtyma:
http://www.iprbookshop.ru/16540.html (17.10.2018)

2.  Amxkpodt H., Mepmun H. ®@usuka tBepaoro tena / M.: Mup, 1979. — 1. 1. —
400c.;

3.  Amxkpodt H., Mepmun H. ®usuka tBepaoro tena / M.: Mup, 1979. — 1. 2. —

422c.;

Kurrens U. Beenenue B pusuky tBepaoro tena / M., 1978. — 792c¢.;

3aitman JIx. [Ipuniuner Teopun TBepaoro tena / M., 1974. — 472 c.;

Manenynr O. ®usuka TBepaoro teia. Jlokaan3oBaHHble cocTosHUSA [/ M.
Hayxka, 1985. — 184c.;

o ok

0) OonoanumenvHan 1umepamypa:

1. Kamenko A.Il. ®u3uka tBepaoro tena. @usnka aapa. SAnepHbie peakiuu
[DJIeKTpOHHBIN pecypc] : METOAUYECKHUE YKa3aHUs K MPAKTUYECKUM
3aHATHSAM M JOMAIIHUM 3aJJaHuSIM 10 JUCHMINIMHAM: «B3aumopeiicTterue
M3JIy4EHUs C BelecTBOMY, « Teopetnueckas pusnkay, «dusnueckue
cBoricTtBa TBepAbIX Tem» / A.Il. Kamenko, I'.C. CTpokoBCKUH,
C.A. lapanoB. — DIEKTPOH. TEKCTOBBIE AaHHbIC. — JIMTEK:
Jlunieukuii rocyiapcTBeHHbIN TexHudeckuit yausepcutet, ObC ACB, 2015. — 20 c. —
Pexxum moctyna: http://www.iprbookshop.ru/55674.html (12.10.2018)
2.ITaBynoB I1.B., Xoxio A.®. ®usuka tBepaoro Tena / M.: URSS, 2015.— u3n-e 4.
—496¢. — ISBN 978-5-9710-1474-4;
3.AucensMm A.W. Beenenne B Teoputo noiaynpoBoaaukos / M.: Jlans, 2016. — u3z-
e 4. —624c. - ISBN 978-5-8114-0762-0;

3. Kupees I1.C. ®usuka nmomynposoaaukos / M.: Beicmas mkoina, 1975, — uzn-e 2.
- 584c.;

4. Illamumosa K.B. ®usuka nomynpoBoauukos / M.: Jlans, 2010. — uza-e 4. — 400c.
— ISBN 978-5-8114-0922-8;

5.Anumainy A. KBaHToBast TeOpust KpUCTAUTMYECKUX TBepabIx Tea / M.: Mup, 1981.
— 576c.

6./1aBe10B A.B. CUrHaIbl ¥ TUHEHHBIC CUCTEMBI. TeMaTHUYeCKue JICKIUU: Y uyeOHoe
nocoOue B anekTponHou popme. — Exarepunoypr, YITY, UT'ul’, kad. T'NH
7.backakoB C.U. Pagunorexunueckue nenu u curaansl / M.: Beiciras mkoia, 1988.
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9. Ilepeuenr pecypcoB HHGPOPMANMOHHO-TEJTEKOMMYHUKALIMOHHOM
cetu «AHTEpHET», HEOOXOAUMBIX JJIAA OCBOCHHS TUCHUIINHBI.

1. OBC IPRbooks: http://www.iprbookshop.ru/

JIuuensuonnbii moropop Ne 2693/17ot1 02.10.2017r. 00 oka3zaHMM yCIYT IO
npeaocTaBiaeHuto gocryna. Jloctyn omxpouim ¢ ¢ 02.10.2017 2. 0o 02.10.2018
no noonucke( oocmyn 6yoem npooieH)

2. DJEKTpPOHHO-OMOJMOTEUHAsT  CHUCTeMa  «YHUBEpCUTETCKas  OuOImoTeKa
onnaitn» Www.biblioclub.ru moroBop Ne 55 02/16 ot 30.03.2016 r. 06
OKa3aHWU UH(POPMAIIMOHHBIX YCIYT.(I0CTyH nmpoasieH 1o cenTsaopsa 2019 roqa).

3. Jloctym K D2nekTpoHHOW OumoOimoreku Ha http://elibrary.ru  ocHoBanum
muneH3noHHoro cornamenust mexay @I'bOY BITO AI'Y u «O00» «Hayunas
OnektpoHHass OumOmmoreka» ot 15.10.2003. (Paz B 5 ner oOHoOBIseTCs
JIMIICH3UOHHOE COTJIAIIICHHE)

4. HanuoHanbHas dJeKTpoHHass  Oubnuoreka  https:/H36.pd/.  Jlorosop
Nel01/HOB/101/HOB/1597 ot 1.08.2017r. JloroBop AeMcTByeT B TeueHHH |
rojia ¢ MOMEHTA €ro MO IITHUCAHHS.

5. ®enepanbubiii  moptan  «Poccuiickoe oOpasoBanme»  http://www.edu.ru/
(emmHOE OKHO JJOCTYyTMa K 00pa30BaTeIbHBIM pecypcam).

6. ®enepanbHoe xpanunuile «Ennnas komiekuus nudpoBbix 00pa3oBaTEIbHBIX

pecypcosy http://school-collection.edu.ru/

Poccuiickuit mopran « OTKpsITOro odopazoBanus» http://www.openet.edu.ru

CaiiT oOpa3zoBarebHBIX pecypcoB JlarrocyruBepentera http://edu.icc.dgu.ru

Nudopmanmonnsie pecypchl HayuyHo Oubnmorexku J[larrocynuBepcurera

http://elib.dgu.ru  (moctynm 4epe3 muatdopmy HayuHoi  3JIEKTPOHHOM

oubnurotexu elibrary.ru).

~

©w ©

10.DenepanbHblii LIEHTP 00pa3o0BaTEIbHOTO 3aKOHOJATEJIbLCTBA
http://www.lexed.ru

11.http://www.phys.msu.ru/rus/library/resources-online/ - DIIEKTPOHHBIC
yueOHbIe TTOCOOUsI, M3JaHHbIE MPENoAaBaTeNsiMu (GU3NUECKOTO (PaKyabTeTa
MI'Y.

12.http://www.phys.spbu.ru/library/ - smekTpoHHBIE y4eOHBIE IOCOOUS,

W3JlaHHbIE  TpernojaBarensMu  (usmdeckoro  dakynpreta  CaHKT-
[TeTepOyprckoro rocyHUBEpCHUTETA.

13.Springer. Hocryn JI'Y mpemocraBiien coriacHo jgoroBopy Ne 582-13SP
MOJMUCAaHHBIE MUHUCTEPCTBOM OOpa3oBaHWsl M HAYKH TPEAOCTaBJICH I10
koHtpakty 2017-2018 r.r., noamucanueii ['TIHTB ¢ opranuzanusmu-
nobeauTenaMu KoHkypca. http://link.springer.com. Jloctyn mpeaocTaBiieH Ha
HEOTPaHUYEHHBINA CPOK
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10. MeToanueckne yka3aHusi JJsi O00y4YaOIIUXCS IO OCBOEHHUIO
TUCIHUIIJINHBI.

[lepeueHb y4eOHO-METOAMYECKUX MATEPUATIOB, IPEJOCTABISIEMBIX CTYJEHTaM
BO BpEMsl 3aHITHUM:

- paboune TeTpaau CTYJCHTOB;

- HarJISIHBIC TOCO0OuS;

- CJIOBapb TEPMHUHOB,;

- TE3UCHI JICKIIUM,

- OnMcaHue JJabopaTOPHBIX padoT.

OnTuManpHBIM IIyTEM OCBOCHHs JIHUCLMIUIMHBI SBIECTCA IIOCELICHUE U
BBIIIOJIHEHHE BCEX JIA0OPATOPHBIX.

Ha naGopaTopHbIX 3aHATUSX PEKOMEHIYETCs NEATEIbHOCTh CTylIeHTa B (hopme
BBITNIOJIHEHMSI TAOOPATOPHOM pabOThI, TAKKE MPEIIOIAraeTcsi BO3MOKHOCTb 3a/1aBaTh
BOIIPOCHl HAa YTOYHEHUE MOHMMaHus. lloAroroBka Kk 1a0OpaTOPHBIM 3aHATHUAM
BKJIIOYAET NpOopabOTKy MaTepuasioB JIEKIH, pPEKOMEHAOBAHHOW Yy4yeOHOM
JIUTEPATYPHL.

Ilepen 1mpoBeneHueM  3ayera IPOBOAUTCSA  KOJUIEKTUBHAas  ayJaUTOpHAas
KOHCYJIbTAllMs. B 11e710M peKOMEHAYETCS PETYIIAPHO MTOCEIIATh 3aHATHS U BBIIIOJIHITh
TEKyIllMe 3aJaHus, 4TO OOECIEeUYUT JOCTATOYHBIH YPOBEHb T'OTOBHOCTU K CJaue
3a4eTa.

11. IlepeyeHb HMH(OPMAIMOHHBIX TEXHOJOTHH, MCHOJbL3yeMbIX MPH
OCYLIECTBJICHUM O0Opa30BaTeJILHOI0 Mpouecca mno JAUCUHUILINHE,
BKJIIOYasl nepevYeHb MPOrPaMMHOI0 odecneueHus U
UH(POPMALMOHHBIX CIIPABOYHbIX CUCTEM.

1. DnekTpoHHbIE pecypcebl W3aTENbCTBA «JIanby»

http://e.lanbook.comhttp:physweb.ru/db/section/e190500000:

Pecypcsl poccuiickoii anexkTponHoi Oubmmoreku http://elibrary.ru/;

3. KommnsiorepHoe obGopynaoBanue, WHGOOPMAIIMOHHBIE MaTEepPUANbl, HMEIOINECs
Ha Kadenpe TeopeTudeckoil u Maremarndeckor ¢puszuku JII'Y u B Oubamorexe
Ary.

N
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12. Onucanue MaTepuaIbHO-TeXHUYECKO 0a3bl, HEOOXOAUMOM 1JIA
OCYIIIECTBJIEHUS 00PAa30BaTEJIHLHOIO MPoOIecca Mo AUCIUILINHE.

TexHUYEeCKHEe CpeaCcTBa O0yUYEHHS, HCIIOJIb3yeMbIe B YICOHOM TpoIecce s
OCBOCHUS JTUCIIATLIINHBIL
1. xommBIOTEpHOE 00OPYI0BAHNE;
2. TakeT IUIAaKaTOB U rpadMKOB, UCTIOIB3YEMBIX B XOJ€ TEKYIEH paboThI, a
TaKXKe JUI IPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJIS;

3. aneKkTpoHHas 6ubirMoTeka Kypca u MHTepHeT-pecypchl — JJIsl CaMOCTOSATEIIbHON

paboTHI.
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