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1. HEJIU U 3AJJAYN TUCHUITIMHBI

1.1. Hean gaucuMninHbl

(dbopMHUpOBaHNUE Yy CTYICHTOB MPEJCTaBICHUN O KBAHTOBO-MEXaHUYECKUX
3aKOHOMEPHOCTAX, JIeKAIlMX B OCHOBE COBPEMEHHOM (U3MKH H  €e
byHIaMEHTAIBHBIX MTPUIIOKECHUH.

1.2. 3agauu ocBOeHUSA TUCIUTIIIHHEI

- U3y4Y€HHE OCHOBHBIX 3aKOHOB M MaTEMaTHYECKOro amrapara KBaHTOBOMU
MEXaHUKH; - (OPMUPOBAHHUE HABBHIKOB NMPUMEHEHHUS ITHX 3aKOHOB JIJIsS aHaAIM3a
JTWHAMUKA MUKPOYACTUI] U (PU3UIECKUX CBOMCTB PABHOBECHBIX MAKPOCKOITUYECKHUX
cucteM; - oOy4eHHE PelIeHNI0 KOHKPETHBIX 3a7]a4 KBAHTOBON MEXaHUKHU.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrumvaa «KBaHTOBass MeXaHHKa» OTHOCHTCS K  AUCIHUIUIMHAM
o0s3aTenpHOM yactu 010ka b1.

3. HEPEUYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCIUIIJIMHE

[Ipouecc u3yuenus: nucuuiuinHbl «KBaHTOBas MexaHMKa» HampaBleH Ha
(dbopMUpOBaHKE CIETYIOMNX KOMIIETSHIINH]:

OIIK-1 - CnocoGeH HuCToNb30BaTh 0A30BbIE 3HAHUS €CTECTBEHHOHAYUHBIX
JUCHUIUIMH B MPO(ECCHOHANBbHON  JEATENbHOCTH, MPUMEHSTb  METOJIBI
MaTeMaTMYeCKOro0  aHalu3a M MOJCIUPOBAaHUSA,  TEOPETUYECKOTO U
HKCMEPUMEHTAJIBLHOTO UCCIIeIOBAHUS

Pe3yabTaThl 00y4YeHnsi, XapaKTepu3yolue

Komnerennus
chopMHpPOBAHHOCTH KOMIIETEHUINH

OIIK-1 3HaTh OCHOBHBIE TIOJIOXKEHUS HEPEISITUBUCTCKOM
KBAaHTOBOM MEXaHMKHU,

YMeTh 0JIb30BATHCS TEOPETUUECKUMU 3HAHUSIMU TIPU
aHaIM3e Pa3HOOOPa3HBIX SBJICHUIA B TBEP/IbIX TEIaX
(MONMyNpOBOAHUKAX, METaJlIaX, TUAJIEKTPUKAX);

Bnaners HaBbIKaMM IPOBEICHUST KAYECTBEHHBIX
TEOPETUYECKUX OLICHOK SIBIICHUH B MUKPOMHUPE C
MO3UIIMI KBAHTOBON MEXaHUKHU.

4. OBPBbEM JUCHHUIIVIMHBI
OObmas TpyA0EeMKOCTh AUCUUIIINHBI «KBaHTOBas MEXaHUKa» COCTaBIsET 3
3.e.
Pacnpenenenue Tpy10€MKOCTH JUCUUIUIMHBI 10 BUIAM 3aHATHIA
ouyHasi popma oOyueHust

Buner yueGHoi paboTh Bcero |Cemectpbl




qaCcoB

3
AyauTopHble 3aHATHS (BCEro) 54 54
B ToMm uucie:
Jlexun 36 36
[IpakTueckue 3austus (I13) 18 18
CamocrosiTenbHasi padoTa 54 54
Buibl mpoMexKyTOYHOM aTTECTALINU - 3a4ET + +
OO61mast Tpy10€MKOCTh
aKaJeMHUYECKHUE YacChl 108 108
3.€. 3 3

5. COAEP)KAHUE JUCLUTIAHBI (MOY.JIST)
W  pacnpeaeieHne

5.1 Copep:xanue

pas3aejioB AUCHUIIJINHbI

TPYA0EMKOCTH 10 BUIAM 3aHATHIA

ouyHasi gopma o0yueHust

Ne
/1

HaumeHnoBaHue TeMbI

CopeprkaHue paszena

IIpax

Jlex
1 3aH.

CPC

Bcero,
qac

1

OcCHOBHEBIE HOHATHUA
KBAaHTOBOU MEXaHUKU

3HaueHWe M 3aJa4yM Kypca
«KBanrtoBas MEXaHUKa u
CTaTHCTUYECKas buzukay.
CooTHo1IeHue MEXIY
KJIACCUYECKON u KBaHTOBOM
MEXaHHUKOMU.
KopmyckynsipHO-BOJIHOBO#
nyamu3Mm.  O¢dexkr  KommroHa,
(hOTOIIEKTPUUECKUIA ahdexr.
Hudpakuus snexTpoHoB. [Tpunuun
HeomnpeneneHHocTel [elizenOepra.
Boansl ne bpoins.
BonnoBas ¢gynkiusa. TpeGoanus,
NpEAbSBISIEMbIE K BOJHOBBIM
(GYHKIMSAM B KBAaHTOBOW MEXaHUKE.
[ImoTHOCTB pacnpeneneHus
BEPOSATHOCTH. Hopmuposka
BOoTHOBOM (yHKIIMH. COOCTBEHHBIC
3HaueHUs (PU3MUECKUX BEIUYUH.

[TpuHIMI CyNEPIO3UIINH.
CobcTBeHHbBIC byHKIMN u
COOCTBEHHBIE 3HAYEHUS
duznueckux BEJIMYHMH.
KBa3zuknaccuueckast BOJIHOBAst

byHKIHISA

12 6

12

36




OmneparopHas
(dopMynHupoBKa KBAaHTOBOK
MEXaHHUKH

OmnepaTopbl (GU3UYECKUX BEITUYHH.
Hcnonp3oBanue JIMHEMHBIX
CaMOCOIIPSKEHHBIX OMEPaTOPOB ISt
n300paxeHus: PU3NIECKUX BETUIHH

B KBaHTOBOU MEXaHUKE.
CobcTBeHHbBIC byHKIMN u
COOCTBEHHEIE 3HAYEHUS

oneparopoB. CpenHue 3HAUYCHUS
buznveckux BenuuuH. JIMHEHHBIE,
SPMUTOBBI OMEePaATOPBI.
OpTOroHanbHOCTh  COOCTBEHHBIX
(GYHKUINH SPMUTOBBIX OIEPATOPOB.
Kommyranus OnepaTopoB.
Kommyrtarop. OcHOBHBIE NIEHCTBHS
C oImepaTopamMH: CIOXEHHE U
YMHOXEHHUE ONIEPATOPOB.
HenpepbiBHBII CIIEKTP
COOCTBEHHBIX 3HAYCHUI OIepaTropa.
DJIEeMEHTHI TEOPUH TTPEACTABICHH .
OO6muit METO]T BBIUUCIICHUS
BEPOSATHOCTEM pe3yJIbTaTOB
U3MEPECHUM.

Oneparop wumnynbsca. OnepaTop
MOMEHTa UMIYyJbca B cPeprudecKoit
cuctemMe KoopauHaT. Omeparop
KBaJpaTa  MOMEHTa  HMIIyJbCa.
CoOcTBeHHBIC byHKIIIH u
COOCTBEHHBIC  3HAUEHHUS  OTHUX
OIIepaTOpPOB.

Onepatop ['amunbroHa (MOITHOM
SHEPTHH).

Bun omneparopa B IpOU3BOIBHOM
MPEJICTaBICHUU.
HuddepeHunrpoBanue ornepaTopos
110 BPEMEHH.

12

18

36

VYpasuenue [llpenunrepa

Bpemennoe ypaBHEHUE
[lIpenunrepa. CranuoHapHbie
COCTOAHMS. Bekrtop  mIOTHOCTH
MIOTOKA COCTOSIHUM.

ITagenue YaCTHUIIbI Ha
NOTEHLUUANIbHYI0 CTYNEHbKY WIH
Oapwep. I[IpoxoxaeHHE HYaACTHUIIBI
yepe3 TMOTCHIMAIbHBIA  Oapbep.
TyHHETHHBIN ¢ dexr.
Koaddumuent OTpaKEHUS u
KO3 pHULIHEHT IIPOXOKICHHUSL.
[TposiBnenus TYHHEJIBHOTO
addekra: ABTOXJICKTPOHHAs
SMHUCCHS, HOHHU3alUsi Ta30B B
CHUJIBHOM  JJIGKTPUYECKOM  IIOJIe€,
paluOaKTUBHBIN O-pacmaj..
TpexmepHbIi MOTEHIMATbHbBIN

12

18

36




6apbep. Monens Kponunra-Ilennu.
Yactuiia B OECKOHEUHO TIIyOOKOMH
MOTEHIMAIBHON siMe. JIByMepHas
noTeHuanbHass siMa. OgHOMEpHast
KBAHTOBAs siMa KOHEYHOU TITyOMHBI .
CoOcTBeHHBIE (YHKUIUU M YPOBHH
SHEpPTUH..

JIunenHbIin rapMOHHUYECKUI
ocuwuisiTop. Pemienune ypaBHeHUS
[lIpenqunrepa nans  HAXOXKACHUS
CTallMOHAPHBIX COCTOSIHUU
OCLMJUIATOpA. CpaBHUTENbHBIN
aHAJIN3 MTOBEACHUS KJIACCHUECKOT0 U
KBaHTOBO-MEXaHUYECKOTO
rapMOHHYECKOTO OCHMJUIATOpA.
HyneBast osneprusi. CoOcTBeHHbIE
(GYHKIIUY U YPOBHU YHEPTHH.

TpexmepHbIi rapMOHHUYECKUI
OCLIMJUIATOP .
JIBIO>KEeHHIE YacTHIl B
LEHTPAJIbHO-CUMMETPUYHOM  TIOJIE.
ATtom BOZOpPOAA. Pewenne
ypaBHeHusa  Illpegunrepa i
HAaXO0XJICHUs CTallMOHAPHBIX

COCTOSSHUH  BOJOPOJONOA0OHOTO
atoma. BonHoBast ¢pyHKIMS aTtoma
BOJIOPO/IA. KBanToBrle  uymcia.
Breipoxaenne mo opOutaspHOMY
KBaHTOBOMY YUCITY " o
MarHUTHOMY KBaHTOBOMY YHCITY.
KpaTtHOCTb BBIpOXKACHUS .
MaruuTHble CBOICTBA aroma
BOJOpOJA.

Cnum. BonHoBbie byHKIAN
yacTuilbl co cnuHoM. Omneparop
cnuHa. CoOCTBEHHbIE 3HAYEHHS U
coOCTBEHHBIE (DYHKIIMH oOmepaTopa
CIIMHA

Hroro 36 18 54 108

[NEPEYEHb TEM I[TPAKTUYECKUX PABOT
(Pemenue 3anay)

. Onepatopbl B KBaHTOBOW MexaHuke. CoOcTBeHHbIE (YHKIMU, 3HAYCHUS,
HOPMHUPOBKA M  OPTOTOHAJIBHOCTh COOCTBEHHBIX (DYHKIUNA. OPMHUTOBBI
onepaTopbl. KoMMyTalimoHHble COOTHOIIEHUS. (4 Yaca)

. YpaBuenue lllpenunrepa. [lagenue yactuil Ha HOTEHIMAIBHYIO CTEHKY. HacTuia
B IIOTEHIIUAJIBHOM siMe (KOHEUHOMU TJTyOHUHBI, CAMMETPUYHON, HECCUMMETPUYHOM ).
(6 yacoB)

. Teopust Bo3mymienwuii. [TorpaBka B mepBOM NMpHUOTMKEHIUN K SHEPTHH YaCTHUIIBI B
MOTEHIUAIBHOU siME. AHTAPMOHUYECKUI OCIIMILIATOP. (4 yaca)




4. CuctemMa TOXAECTBEHHbIX dacTull. OOMEHHOE B3aUMOJIEHCTBUE 3JIEKTPOHOB.
3arojHeHne YHEPreTUUECKUX YPOBHEH. (4 yaca)

5.2 Ilepeyennb J1a00OPATOPHBIX PadOT
He npenycMoTpeHO yueOHbIM TIaHOM

6. IPUMEPHASI TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBeTcTBMM ¢ y4eOHBIM IUIAHOM OCBOCHHUE JTUCIMILIMHBI HE
IpeyCMaTPUBAECT BBIMOJHEHUE KYPCOBOrO MpoekTa (paboThl) MM KOHTPOJILHOM
paboTHI.

7. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUSA
MPOMEXYTOUYHON ATTECTALIMA OBYYAIOIIIUXCH 1O
JAUCHUIIJIMHE
7.1. Onucanue nmokasarejieili 1 KpuTepueB OLCHUBAHUS KOMIICTEHIUM
HA PAa3JIMYHbIX 3Tanax ux opMupoBaHus, ONIMCAHME LIKAJ OLCHUBAHUS
7.1.1 Tan TeKyumero KOHTPOJIs
Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTeCTalud
OLIEHMBAIOTCS MO CIEAYIOLIEH CUCTEME:
«aTTECTOBaHY;
«HE aTTECTOBAHY.

Komne-

Pe3yabTaThl 00y4eHus,

Kpurepun

XapaKTepusylouue ATTecTOBaH He aTrTecTroBan
TEHLMS C(l)OpMPlpOBaHHOCTb KOMITICTCHITMH OLICHUBAHUS
OIIK-1 sHats OCHOBHBIE Tecrtsl, pemienue 3anau, | Beimonnenune pador | Hebsinonnenne
OTBETHI HA MPAKTHYCCKUX B CPOK, padort B cpok,
HOJIOKCHUA 3aHATHUSX, BRITIOJHEHUE |IPETyCMOTPEHHEIH B| IPEIyCMOTPEHHBIH
Hepe TISTUBUCTCKOMN CaMOCTOSTEIIbHBIX PadoT pabounx B paboumx
KBAaHTOBOUM MEXAHUKU, fiporpammax fiporpammax
ymeTs IIOJIb30BATHCS Tectsl, pemenue 3ama4, | Bemonnenune padot | HeBbimomHeHue
OTBETHI Ha MMPAKTHYECKIX B CPOK, paboT B CpOK,
TEOPETUICCKUMU 3aHATHUSX, BRIIIOJTHEHHE |IpEIyCMOTPEHHEIH B| IpEIyCMOTPEHHBII
3HAHUSIMU [IPU AaHAJIA3EC [CaMOCTOSTEIbHEIX pabor pabouux B pabounx
pasHoO 6p A3HEBIX poTrpamMMax poTrpamMmMax

SIBJICHUM B TBEPAbIX
TCIax

(mOJIynIpOBOTHUKAX,

MeTajliax,

JUDJIEKTPUKAX);

pnazets HABBIKAMHU Tectsl, pemenue 3a71a4, | Beimonnenue pador [ Hepbimonnenue
OTBETHI HA IPAKTHYECKHX B CPOK, paboT B CpPOK,

IIPOBCACHMA 3aHATHAX, BEIIIOJIHEHHE  |PETYCMOTPEHHBIH B | IIpeyCMOTpPEHHBIH

Ka4yeCTBEHHBIX CaMOCTOATEIBHBIX paboT pabounx B paboumx

TEOPETUUECKHX OLIEHOK fiporpammax fporpammax

ABJICHUA B

MUKPOMUPE C MO3UIHMI




KBAaHTOBOM MEXaHUKH.

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUM

Pe3ynbTaThl MPOMEXYTOYHOTO KOHTPOJISI 3HAHUN OIICHUBAIOTCSA B 3 ceMecTpe
JUISL OYHOM (pOopMBI 00yUEHHUSI 10 IBYXOaUIbHOM crcTeMe:

«3a4TEHO

«HE 3a4TEHO»

PesyabTarsl 00y4yeHus,

Komme- Kpurepun

XapaKkTepu3ylouniue 3auTeHo He 3auteHo
TEeHIHsA OLICHMBAHUS
c()OpMHPOBAHHOCTh KOMIIETEHIIMH
OIK-1  |;hars OCHOBHBIE TTOJIOKEHUS Tecr Beinonnenue tecta Ha Beinonnenue
o 70- 100% menee 70%

HEPCIATUBUCTCKOU NPaBUIIBHBIX

KBaHTOBOM MCXaHHKU, OTBETOB

ymets II0JIB30BATHCS Pemenue IIponemoHcTp MpoBaH |3amauu He pelICHBI

CTaHAapTHBIX BepHLIfI X0 peuIcHus B
TeopeTI/IquKHMH SHaHMAMU MPAKTUYCCKUX OOJILIINHCTBE 3aJga4

IIpU aHAJIU3€ PA3HOOOPA3HBIX|  3azad
SIBIICHUI B TBEP/IBIX TEIAX

(mOJTynpoOBOAHUKAX,

MeTajuIax, TU3JEKTPUKAX);

iazers HABBIKAMM Pemenne Hpan:MOHCTpHpOBaH 3a1auu He PeIIeHBI
MIPUKIIAJHBIX | BEPHBIA X0 PEIICHUS B

ITPOBCACHUA KaUCCTBCHHBIX 3a/1a9 B GOJIBIIHHCTBE 3312

TEOPETUYECKUX OLIEHOK KOHKPETHOH
}IBJICHI/II?I’ B MHKPOMHPE C ”p:é‘;’;e:;(’ﬁ
MO3UIMI KBAHTOBOM
MEXaHHKHU.
7.2 IlpumepHblii NepedeHb  OLEHOYHBIX CpeaACTB  (THIOBbBIE
KOHTPOJIbHbIC 3aJaHMs MJIM HMHbIe MAaTepPHAJbl, HEOOXOAMMBIE ISl OLEHKH
3HAHU, YMEHHU I, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH)
7.2.1 llpumepHbIi epevYeHb 3aJaHUi I NOATOTOBKH K TECTUPOBAHUIO
1. OnpenenuTs AJIMHY BOJIHBI A€ BpoWss Uil 3eKTpoHa, HAXOASIIErocsi B aTOME

BOJIOPO/JIa HA TpeThel O0pOBCKOM opouTe [1 HM]

2. lupuna cnena snexkTpoHa (obnagaromiero kunernyeckoit sueprueit T = 1,5 k3B)
Ha (OTOIIACTUHKE, IOJYYEHHOIO C IIOMOIIBI0 KaMepbl BuibCoHa,
coctaBisieT Ax = 1 Mkm. Onpenennutb, MOXKHO JIM MO JTaHHOMY CIEAY
OOHapyX HUTb OTKJIOHEHHME B JIBUJKEHUE OJJIEKTpOHAa OT 3aKOHOB
KJIACCHYECKOM MexaHuku  [Ap / px =10, Her]

3. BonHoBasi ¢yHKIHMS, ONMKUCHIBAIOIIAs] OCHOBHOE COCTOSIHME AJIEKTPOHA B aTOMeE
BOJIOPOMA, UMeeT BUA Y (r) = A € /%, rie r — pacCTOSHHUE DIEKTPOHA [0
sqipa; a — nepBblil 00poBckuil paguyc. Onpeaenutb HauboJiee BEpOsITHOE
paccTosiHKE I AIEKTPOHA J0 sijipa [rp = a]

4. DnexTpoH ¢ 3Heprueil E = 43B nBuxercs B OJIOKUTEIbHOM HAMPABICHUU OCH X,



BCTpeYass Ha CBOEM IIyTH MPSMOYTOJIbHBINA TOTEHIIMAIBHBIN Oapbep
BbicoTOM U = 109B u mupunoii 1 = 0,1 um. Onpenenuts koddduiment D
MPO3pPaYHOCTH MOTEeHIIMaIbHOTO Oapbepa. [0,1]

5. OOBSACHUTH, IPU KAaKUX YCIOBUAX K AJIEKTPOHAM B MeTalle MpuUMeHuMma: 1)
KJIACCUYECKAsl CTATUCTHKA; 2) KBAHTOBAsl CTATUCTHUKA.

6. DJIEKTPOH HAXOIUTCS B OSCKOHEUHO MIYOOKOM MPSIMOYTOJEHOM OJHOMEPHOM
NOTEHIIMAIbHOM siuKe mupuHoit | (puc. 46.4).Hammcath ypaBHEHUE
[lIpenunrepa u ero pemieHue (B TPUTOHOMETPUYECKOH dopme) s
obmactu [/ (0<x<])

AU(x)

I I I

U—w U=0 U—w
0 1

A |

Puc. 46.4.

7. 3nas pemenue ypaBaenus llpegunrepa mis obnacteit I u Il moreHnmansHOTO
Oappepa  Yi(x)=A; ety 1 Be~thx, v (xX) =A; elhx ONPEACIIUTD U3
YCIIOBUM HENMPEPHIBHOCTU Y — (YHKUUNA M UX MEPBBIX MPOU3BOAHBIX Ha
rpanwuiie 0apbepa OTHONIICHHE aMIUIATYI BEpOSATHOCTH Bi/A, u Ay/A ;.

8. Ha Hu3kuii moTeHIMaNbHBIN Oaphep HamNpaBiIeH MOHOAHEPIETUYECKHUM IMOTOK
5JIEKTPOHOB C IUIOTHOCTBIO MOTOKA dHepruu J; = 10 Br/M 2. Onpenenuts
IUIOTHOCTh TMOTOKA SHEPTruu J, 3JIEKTPOHOB, MpOUIeANX Oapbep, eciu
BbicoTa ero Up= 0,91 3B u sHeprust E 31eKTpoHOB B MajaroIieM MOTOKE
paBHa 1 3B.

9. Onpenenuth 1IUMHY BOJIHBI 1€ Bpoiins ayid HeUTpoHa, NBHXKYIIETOCs CO CpeIHEN
KBagpaTuyHOU ckopocTthio npu T =290 K. [148 nm]

10. DnEeKTPOHHBIN My4YOK YCKOPSETCS B DIEKTPOHHO-TYYEBON TPyOKE Pa3HOCTHIO
noteHuuaioB U = 1kB. M3BecTHO, YTO HEONPENEIEHHOCTh CKOPOCTH
cocraBiusier 0,1 % ot ee wuyucioBoro 3HaueHus. OnpenenuTb
HEOIPEICJICHHOCTh KOOPAMHATHI 3JIEKTPOHA. SIBIAECTCSA M SJIEKTPOHBI B
JTAHHBIX YCJIOBUAX KBAaHTOBOM WJIM KJlaccMyeckoi yactuuen? [Ax = 38,8
HM |



7.2.2 IlpuMepHBbIii MepeveHb 3aJaHU i 1JI51 pellIeHUs] CTAHIAPTHBIX 32124
1. BonHoBast pyHKIIMS, ONMUCHIBAIOIIAs HEKOTOPYIO YacTHUIly, UMeeT BUI Y (1) =

2 2
A e’ ' @) e r - paccTOSHHME YAaCTHIBI OT CHJIOBOTO IIEHTPA; a -
HekoTopas nocrosinHas. ONpenenuTs Haubosee BEPOITHOE PACCTOSHHUE Ty
YaCTHUIIbI O CUJIOBOTO IIEHTpa. [rg = a].

2. llpsmoyroyibHbIl TNOTEHUMAIbHBIA Oaprep umeer mmpuHy 1 = 0,1 HM.
OnpenenuTs B 3JEKTPOH-BOJIbTax pa3HocTh 3Hepruil U - E, npu koTopoit
BEPOSITHOCTh MPOXOXKIAEHUS 3JIEKTpOHAa CKBO3b Oapbep coctaBur 0,5.
[0,454 »5B]

3. OOBsCHUTH, MPU KAKUX YCJIOBHUSIX MOXKHO NPHUHATH CTATUCTUKY MakcBemna -
bospmana k asektponam B metaiuie. Ilonb3ysace pacnpenenennem @epmu
- [npaka, nosyuuts pacupeneneaue Makcseinna - bonsimMana.

4. U3BectHa BOJHOBas (YHKIUS, OMMCHIBAIOIIAS COCTOSIHUE OJEKTPOHA B
noTteHuuaibHoM simmke mupuHo i w(x) = C; sin kx + C, cos
kx.Ucnone3yst rpannunsie ycinoBus y(0) = 0 u y(l) = 0,onpenenuts
koo duurent C, U BO3MOXKHBIE 3HAUYEHUS BOJHOBOTO BEKTOpa K, mpu
KOTOPOM CYIIECTBYIOT HETPUBUAIbHBIE PELICHHS.

ﬂ_lﬂ_kz

JUISL BOJIHBI, OTPAXKEHHOU
A,k +k,

5. 3Has OTHOLLIEHNE aMIUTUTY T BEPOSATHOCTH

ot 6apwepa, u 42 __ 2K nng mpoxonsmieil BONHBI, HAHTH BEIpAXKEHHE
A, k,+k,

1151 KodpdunreHTa orpakeHus p U kodhPUImeHTa npoxoxaeHus T.
6. MoHOYHEpTreTHYEeCKUil MOTOK AJIEKTPOHOB TaJaeT Ha HU3KHWHA MOTECHIUATBHBIN
Oapbep (cM. puc. 46.1). Koapdbunmuent npoxoxaenus T = 0,9. Onpenenutsb

OTHomIeHHEe J, / J; IJIOTHOCTH MOTOKAa HSHEPTUU BOJIHBI, IPOLIEAIIEH
Oapbep, K MIIOTHOCTH MOTOKA SHEPTUH BOJIHBI, NaAaroliel Ha Oapbep.

0 X
HU3KHA  Gapnep
Puc.46.1.

7. IIpoTOH ABUAKETCSA B OAHOPOJHOM MAarHUTHOM MoJjie ¢ uuaykiuen B = 15 mTn no



OKpyxHOCTH paguycom R = 1,4 M. Onpenenutrsb JIUHY BOJHBI J€
bpoitns ayist npotona. [0,197 Mm].

8. OmpenenuTh OTHOIIEHHE HEONPEAEICHHOCTEH CKOPOCTH 3JIEKTPOHA, €CIH €ro
KOOP/IMHATA YCTAHOBJIEHA C TOYHOCTHIO 10 107 M, ¥ MBUIMHKKA Maccoi m =

1012 kr, ecnM ee KOOpAMHATA YCTaHOBJIEHA C TaKOM )K€ TOYHOCTHIO.
[1,1-10'%].

9. 3anucath ypaBHeHue lllpenuurepa nns craliMOHApHBIX COCTOSIHUM 3JEKTPOHA,
HaXO/JIAIIErocs B aToMe BOAOPO/IaA.

10. IIpoToHn c sneprueit E = 5 3B ABMKETCS B MOJOKUTEIHHOM HANPABICHUU
OCH X, BCTpeuas Ha CBOEM IyTH MPSAMOYTOJIbHBIA MOTEHIIUATBHBIN Oapbep BHICOTON
U = 10 3B u mupunoit 1 = 0,1 am. Onpenenuts: 1) BEPOITHOCTh MPOXOKICHHUS
MPOTOHOM JTOr0 Oapbepa; 2) BO CKOJIBKO pa3 HaI0 CY3UTh Oapbep, UYTOOBI
BEPOSITHOCTh MPOXOKICHHSI €T0 MPOTOHOM ObLjIa TAKOM K€, KaK JJIsl 3JIEKTpOHA MpU
BBIILIENIPUBEICHHBIX yCaoBusax.[1)1,67-10%; 2) B 42,9 pasa].

7.2.3 llpumepHBbIii IepeYeHb 3aJaHN /151 pelleHus NMPUKJIAHbIX 3a/1a4
1. OmpenenuTh (QPYHKUMIO paclpeeNieHuss A SJIEKTPOHOB, HAXOIALIMXCA Ha

sHepretndeckoM ypoBHe E mmsa ciaywas E - Ep << kT, mome3ysce: 1)

cratuctukon depmu - Jlupaka; 2) ctatuctukoit Makcsesnia - bonasiimana.
[1)1/2;2) 1].

2. DNEKTPOHY B MOTEHIIUAIHLHOM SIIITUKE MUPUHON | 0TBEe9aeT BOIHOBOE YHCIIO k =
m/l (n=1,2,3,....). Ucnionb3ys cBsi3b d3HEepruu E aekTpoHa ¢ BOJTHOBBIM
qHICIIOM K, MTOJIy9HUTh BhIpaXEHHE JIsl COOCTBEHHBIX 3HaYeHUH dHEpruu B,

3. Cuuras BbIpaxkeHue s KodhdUIMEHTa OTpaXKEHUs P OT MOTEHIHAIBHOIO

Oapbepa u KorpHUIIMEeHTA TIPOXOKIEHUS T U3BECTHBIM, [T0Ka3aTh, YTO p + T
= 1.

4. Ha Hu3KMA NOTEHIMAILHBIA Oapbhep MNadaeT MOHOIHEPTETHUUECKHUU IOTOK
AeKTpoHOB. KOHILEHTpaus ng 3J€KTPOHOB B MAJAKOLIEM ITOTOKE pPaBHA
10° MM, a ux sueprus E = 100 5B. Onpenenurs IaBieHUE, KOTOPOE
UCHIBITBIBAET Oapbep, ecnu ero Beicota Uy = 9,7 3B.

5. OnpenenuTh Kakyl YCKOPSIOIIYIO Pa3HOCTh MOTEHIMAJIOB JIOJDKEH MPOUTH

IPOTOH, YTOOBI JIJIMHA BOJHBI Jie bpoiinsg A nis Hero Oblia paBHa 1 HM.

[0,821 MB.

6. DJEKTPOHHBIM NYYOK BBIXOJAUT M3 JJIEKTPOHHOM MYLIKM MOJ JIEHCTBUEM
pazHoctu mnoreHuuasioB U = 200 B. Onpenenuts, MOXHO JH
OJIHOBPEMEHHO U3MEPUTH TPACKTOPHIO AIEKTPOHA C TOYHOCTHIO 10 100 mm



(c TOYHOCTBIO MOPSIAKA JAMAMETpa aTOMa) U €r0 CKOPOCTh C TOYHOCTHIO JI0
10 %. [mAvAx < h; met].

7. 3anucath ogHoMepHOe ypaBHeHue [lIpeaunrepa (4151 cCTallMOHAPHBIX COCTOSTHUMN )
JUTSl YaCTHUIIbI, IBYOKYIIEHCS IO/ IEHCTBUEM KBAa3UYIIPYTrOM CUIIbI.

8. IIpssMoyronpHBIM TOTEHIIMANBHBIN Oapbep umeeT mupuHy | = 0,1 um. Pa3zHocTts
MEXYy BBICOTOM MOTEHLUMAIBLHOTO Oaphepa W dHEprued NBIKYIIErocs B
MOJIOKUTEIIBHOM HampaBJIeHUHM ocu X dyekTtpoHa U — E = 5 3B.
OnpenenuThb, BO CKOJIBKO pa3 U3MeHUTCs kodpduuueHt D npo3payHoctu
NOTEHIMAIBHOTO Oaphepa AJis 3JIeKTpoHa, eciau pazHocTh U - E Bo3pacrer
B 4 pa3za. [YMenbmmtcs B 10 pa3z].

9. Omnpenenuth (ynkuuto pacnpenenenus Pepmu-upaka mpu T # 0 ans
AIIEKTPOHOB, HAaXOJAMMXCs HAa ypoBHE DPepMu. OOBSICHUTH MOTYYESHHBIN
pesynbtar. [ (N(E)) = 1/2].

10. YacTuua HaxoauTCsl B MOTEHIMANBHOM siivke. HallTu OTHOIlIEHHE Pa3sHOCTH
COCEIHMX dHepreTudeckux ypoBHed AE,+; k sHepruu E, gacTuiel B Tpex
caydyasx: 1) n = 3; 2) n = 10; 3) n — oo. [loACHUTH MOJy4YEHHBIC
pe3yJIbTaTHI.

11. OnektpoH ¢ 3Heprueit E =25 3B BcTpeyaeT Ha CBOEM ITyTH NOTEHIIMAIbHBIN
6apbep BoicoTort Uy =93B  (cMm. puc.46.1). Onpenennts kodphuiineHT
IIpesIOMIICHUS 71 BOJIH Jie bpoiins Ha rpanuie 6apnepa.

AU
) A1U(~x)

0 X 0 X
HU3KHH  Oapbep BBICOKHMI  Oapbep
Puc.46.1. Puc.46.6.

12. Hanucars ypaBHenue [llpenuHrepa v HAMTH €ro pelieHUe AJis DJIEKTPOHA,
JBIDKYIIETOCs B MOJOXUTEILHOM HaIpaBJIeHUU ocH X i oonacteid [ u 11
(puc. 46.6), ecau Ha TpaHUIE ATUX OOJACTEl HMMEETCs MOTEHIIUAIbHBIN
6apbep BoicoToi Uy.



7.2.4 IlpumMepHbIii NepevYeHb BOMPOCOB /ISl MOATOTOBKH K 3a4eTy

1 Jlyanu3m BOJIH M YaCTHI] M IPUHITUIT HeompeaeaeHHocTel ['eiizenoepra.

2. Boansl e bpoitns.

3. BonnoBas ¢ynkuusa. CobcTBeHHbIe 3HaUeHUS (pu3nueckux BeiauuuH. [IpunHnummn

CYIIEPIIO3UIIHH.

4. CobcTtBeHHBIC (DYHKITMHM ¥ COOCTBEHHBIE 3HAYCHUS (DU3NICCKUX BEITMUNH.

5. Onepatopsl. CpenHue 3HaUeHUs] GPU3MUECKUX BEJIUYHUH.

6. CnoeHHE U YMHOXXEHUE ONIEPaATOPOB.

7. HenpepbIBHBIN CIEKTP COOCTBEHHBIX 3HAUCHUH omiepaTopa.

8. DeMeHThI TEOPUU MPEICTABICHUN.

9. Oneparop uMmitysbca.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

OnepaTop MOMEHTA UMITYJIbCA.

OmnepaTtop KBajipaTa MOMEHTA UMITYJIbCA.

Omneparop ['amuiibTOHA.

Bun oneparopa B Ipou3BOJIbHOM IPEICTABICHUH.
JuddepenurpoBanne onepaTopoB BO BpEMEHHU.
CranroHapHbie COCTOSIHHUSL.

Ypasuenue llIpenunrepa.

BekTop nioTHOCTH MOTOKA COCTOSTHUM.

[TageHue yacTuibl Ha NOTEHUIHAIBHYIO CTYIIEHBKY.
[TpoxoskieHre YaCTHUIIHI Yepe3 MOTCHINAIbHBIN Oapbep. TyHHENbHbIN 2P (DEKT.
Yactuna B 66CKOHEYHO TITyO0KO# MOTEHIIMATBHOM SIMe.
JIByMepHas NoTeHIMaabHas sMa.

OpHoMepHas KBaHTOBAs SIMa KOHEYHOU TTyOUHBI.
JInHenHbI TapMOHUYECKUI OCLIUIUIATOP.

ATOM BOJIOpOJA.



25. CniuH. BonHoBBIE (PyHKIIMH YaCTHUIIBI CO CITUHOM.

26. Oneparop criuaa. CoOCTBEHHBIE 3HAUCHUSI U COOCTBEHHBIE (DYHKITUHU OTIepaTopa
CIIMHA.

7.2.5 IlpumepHblil nepevyeHb 3aJaHU JJIM pellleHus NPUKJIATHBIX 32124
He mpenycMoTpeHo y4eOHBIM TIIaHOM

7.2.6. MeToauKka  BBICTABJIEHUA  OLEHKH TPH  TPOBEACHUU
NMPOMEKYTOUYHOM aTTeCTAUN

[IpomexxyTouHast aTTecTalus IpOBOIUTCS B (popMe 3a4eTa 1o TecT-Onneram,
KQKJbIM U3 KOTOPBIX coAepkUT 10 TecTOBBIX BOMPOCOB, 1 cTaHAApTHYIO 3a7a4y U
10 npukiagHbIX 3a7a4.

Kaxxapiii mpaBuiIbHBINA OTBET Ha BOMPOC B TecTe olleHuBaeTcs 1 Oamiom. 3a
BbInOTHEHWEe Tecta Ha 70-100% (oauH npaBunbHbId oTBeT- 10%) cTyneHt
nosyyaet 7-10 6annos.

Boimonnenue 1 cranaapTHol 3aaun oteHuBaeTcs 1o 10 6amibpHOM cucTteMe.

3a mpaBUIILHOE pEIIeHHE OAHOW MPHUKJIAIHON 3ajaud CTYAEHT MoJiydaer |
0ai, 3a gecsath — 10 6amios.

MakcumanbHOE KOTUYECTBO HaOpaHHBIX OayioB — 30.

OneHka «3a4TE€HO» CTABUTCS B Cllydae, €CJIM CTYACHT MPOJAEMOHCTPUPOBAI
MPOJIEMOHCTPUPOBAHO 3HAHWE OCHOBHBIX MOHSATUM, HUJEH U KOHUEHUUN MpHU
HaJM4YUM HEKOTOPbIX HECYIIeCTBEHHbIX TmpoOesnoB. llenmoctHoe BuaeHue
paccMaTpuBaeMol MpoOJIeMbl MPUCYTCTBYET, HO MOKET OBbITh HE /0 KOHIIA
BBIPAKEHO B aBTOpCKOM aHanuze. KonnuecTBo HaOpaHHBIX 0amioB — cBbiie 21.
Brinonnenue kaxxa0ro 3aaHus JOJXKEH ObITh OLICHEHO, HE MEHEe YyeM Ha 7 0aJioB.

Onenka «HE  3a4TEHO» CTaBUTCS B  CiOy4yae, €CJIM  CTYJEHT
MPOAEMOHCTPUPOBAJl HU3KHUKM YPOBEHb 3HAaHWM. JOMyIIEHBI CyHNIECTBEHHBIE
omnOKu. OTCYTCTBHUE JIOTUYECKMX PACCYXACHUM, MOHUMAHHUS MPOOJIEMBI,
HEO0OOCHOBAHHOCTh BbIBOJIOB. KonnyecTBo HaOpaHHBIX OamioB — meHee 21, wiun
BBITIOJIHEHHE OJHOTO U3 3aJ]aHuil ObLIIO OIIEHEHO, MEHee YyeM Ha 7 0asuioB.

7.2.7 I1aciopT OLIEHOYHBIX MaTEPHAJIOB

Kon
Kontponupyemsie pasensl (TEMbI) . HaumenoBanue
KOHTPOJIMPYEMOI

N CIMITIIMHBI OLICHOYHOI'O CpeacCTBa
et KOMIICTCHII N H pei

Ne i/t

1 OcHOBHBIE TIOHATHS KBAaHTOBOM OIIK-1 Tect, KOHTpOIBHAS
MEXAHUKHU pabora, 3amura
1a0opaTOpHBIX PadoT,
3amura pedepara,
TpeOOBaHUs K KYpCOBOMY
IPOEKTY. ...

2 Omneparopnas popmynupoBka kBanToBoi |OITK-1 Tect, KOHTpOIBHAS
MEXAHUKHU pabora, 3amura
na0opaTOpHBIX PadoT,
3amura pedepara,




TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

3 VYpasuenue lpeaunrepa OIIK-1 TecT, KOHTpOJBHAS
pabota, 3amuTa
1abopaTOPHBIX padoT,
3amuTa pedepara,
TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

7.3. MerToanyeckue MaTepuajibl, ONpeAeJsONAe MPOoUeAypPbI
OLICHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEeATEJIbHOCTH

TecTupoBanue OCymIECTBISETCS, JUOO TPU TOMOIIA KOMIIBIOTEPHOU
CHUCTEMBI TECTHPOBAHUA, MO0 C HMCIOJB30BAHMEM BBIJIAHHBIX TECT-33JIaHUA Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
MpPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLICHKA COTJIACHO METOAUKU
BBICTABJICHUSI OLIEHKU MIPU NPOBEACHUU MTPOMEKYTOUHON aTTECTALNU.

Pemenne craHmapTHBIX 3a/ad  OCYUIECTBIISIETCS, JUOO TPU TMOMOIIH
KOMITbIOTEPHON CUCTEMbI TECTUPOBAHUS, JINOO C UCIOJIB30BAHUEM BbIJJAHHBIX 3a7a4
Ha OyMakHOM HocuTelne. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISETCA
MPOBEPKA PEUICHUS 3a/ad 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA, COIIACHO
METOJMKH BBICTABIICHUS OLICHKH IPH MMPOBEICHUHU IPOMEKYTOYHON aTTECTALIUH.

Pemenne mnpuKkIagHBIX 3a4ad  OCYIIECTBISAETCS, JUOO TNpU MOMOIIH
KOMITbIOTEPHON CUCTEMbI TECTUPOBAHUS, JINOO C UCIOJIB30BAHUEM BbIJJAHHBIX 3aa4
Ha OyMakxHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA pEHICHUs 3a/lad 3K3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABJICHUS OLICHKU MPU MPOBEJICHUH TPOMEXKYTOUYHOMN aTTECTAllUH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECIHEYEHUE JUCHHUIIJIMHBI)
8.1 Ilepeuenb y4eOHOI JHMTEpaTypbl, HEOOXOAUMOW AJISI OCBOCHHA
AUCHHUILIHHBI
1. JJanmay JI.J., JIudpum E.M. Teoperuueckas ¢usuka: Yue6Hoe nmocodue:

s By3oB. B 10 1. T.III. KBanToBast Mmexanuka (HEpEISITUBUCTCKAs Teopusi). — M.:
duzmatiur., 2002.

2. UM. Ilymnebun, JLU. Snuenxko YuebHOe mnocodbme «KBaHTOBas
MEXaHUKa B 3aJjayaxX M BOIMpOcCax» JJi MPAKTHUECKUX 3aHSATUN MO JAUCIUIUIMHE
«KBaHTOBass MexaHuka» 1 crylaeHToB HampasieHus 16.03.01 «Texuuueckas
¢dbuszukay (HampaBlIeHHOCTh «Du3nUecKas AIEKTpoHUKay), HanmpaBieHue 14.03.01
«SnepHas sHepretuka U Terodu3nka» (HampaBieHHOCTh «TexHuka u (Qusnka
HU3KUX  TemmepaTryp»), HampaBienue 28.03.01  «HanorexHosorum U
MUKPOCUCTEMHAss TEeXHHUKa» (HampaBieHHOCTh «KOMMOHEHTBI MHKpPO- U
HAHOCHCTEMHOM TEXHUKW») O4HOU (opmbl o0ydenus Ileua. O®I'BOY BO
"BopoHexxcKkuii rocy1JapCTBEHHbIN TeXHUYECKU yHuBEepcuTeT Boponex, 2018, 83
c.

3 Jlanpmay JI.JI. DnekTpoauHamMuKa CIulomHbIX cpex  M: Hayka, 1982, 621 c.




8.2 Ilepeyenr MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX NPHU
OCYlIeCTBJICHMH 00pa30BaTeJIbHOIO MpoLecca MO0 IMCHUILIMHE, BKJIKYAs
nepeyeHb  JHUIEH3MOHHOI0  NPOrPAMMHOIO  ol0ecledeHHsl, PecypcoB
UH(OPMAIMOHHO-TEJIEKOMMYHUKANUOHHOU ceTH «HTEepHeT», COBPEeMEHHbIX
Npo¢ecCHOHANBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

ABTOMATH3UPOBAHHBIM U3MEPUTENbHBIM KOMIUIEKC cOopa W  MpeaBapUTEIbHOU

00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX
I'paduaeckas 06paboTKa IKCIIEpUMEHTATBHBIX JaHHbIX Origin 8.0

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAS J1JIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA

1. JlexnuoHHast ayAWTOPHs, OCHAIIEHHAS 000PYAOBAaHUEM JUIs JIEKIIMOHHBIX
JEMOHCTPAIIMI ¥ TPOEKIIMOHHOM anmapaTypoi.
2. YyeOHo-Hay4Has nabopatopus “HaHOTEeXHOJIOTHMHM U HAHOMATEPUAIBI .
VYuebHo-Hay4Hast 1abopatopus “TeXHOIOTHS MaTepUAIOB JIEKTPOHHON TEXHUKH .
4. YyeOHo-Hay4Has naboparopus “DU3HUECKUX METOI0B HCCIEIOBAHUS .
JuCIuUIeiHBIN Kacc, OCHAIEHHBIM KOMITBIOTEPHBIMU IMPOrpaMMaMH

[98)

10. METOAUMYECKHUE YKA3ZAHUSA IJISA OBYYAIOHIUXCHA 11O
OCBOEHUIO JUCIIUIIJIMHBI MOY JIs1)

[To mucuunnuue «KBaHTOBasi MEXaHUKa» YUTAKOTCS JIEKIUHU, MPOBOIATCS
MPAKTUYECKUE 3aHATHUS.

OCHOBOW M3y4Y€HUs AUCUUILIMHBI SABJISIOTCS JIEKIMU, HA KOTOPBIX H3JIAraroTcs
HanOoJiee CyIIECTBEHHbIE U TPYJIHbIE BOMPOCHI, a TaKKE€ BOMPOCHI, HE HAIIEAIINE
OTpaXkK€HUsl B yueOHOM JUTepaType.

[IpakTUueckue 3aHSTHs HaMpaBieHbl HA NPUOOPETEHHE NPAKTUYECKUX
HABBIKOB pacueTa BOJHOBBIX (YHKIMI KBAHTOBBIX YAaCTUI] W3 YypaBHEHUs
[penunrepa. 3aHATHS NPOBOIATCA IyTEM PEIIEHUS KOHKPETHBIX 3aJad B
ayJIUTOPHH.

KoHTponpe ycBOEHMS Marepuasiia NUCLHUIUIMHBI ITPOU3BOAMTCS IPOBEPKOU
IPAKTUYECKUX M CAMOCTOSATEIbHBIX padoT.

Bup yueOHbIX

o JleATenbHOCTh CTyIeHTa
3aHATUN

Jlexuus Hammcanue KOHCIIEKTa JICKITHM: KpaTko, CXEMaTHU4HO,
MOCJIeIOBAaTeIbHO (DUKCUPOBATh OCHOBHBIC TIIOJIOKEHHS, BBIBOJIBI,
(bopMynupoBKH, O0OOIICHUS; TMOMEUYaTh BAXKHBIC MBICTH, BBIICISTH
KJIIOYEBBIE CJIOBA, TepMUHBL. [IpoBepka TEpPMHHOB, TOHATHI C
MOMOIIIBIO SHIUKIIONEANH, CII0Bapel, CIPABOUHUKOB C BBIITMCHIBAHUEM
TONKOBaHUNW B TeTpanb. (OO003HAYCHHE BOINPOCOB, TEPMHUHOB,




MaTepuaiga, KOTOpbI€ BBI3BIBAIOT TPYIAHOCTH, IIOUCK OTBETOB B
peKomMeHyeMor nauTeparype. Ecin camMOCTOSTENbHO HE yHaeTcs
pazobparbCcsi B MaTepuaie, HeoOXoauMo CHOPMYITHPOBATh BOMPOC U
3a/1aTh MPENOoAaBaTENI0 Ha JICKIIUU WU Ha MPAKTUYECKOM 3aHSATHH.

[IpakTrueckoe
3aHATUC

KoHcniekTupoBaHue  peKOMEHIyeMBbIX HCTOYHHMKOB. Pabora ¢
KOHCIIEKTOM JICKLIUM, TOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM,
MPOCMOTP PEKOMEHAYyeMOM JuTeparypsl. [IpocnymuBanue ayano- u
BHUJIECO3aINCEN o 3aJJaHHOMU TEME, BBIIIOJIHEHUE
pacueTHO-rpadUUECKUX 3aJaHU, pellIeHUEe 3a/1a4 10 aITOPUTMY.

CamMocTosTenpHast
paborta

CamocrosarenbHass paboTa CTYAGHTOB CIOCOOCTBYET TINTyOOKOMY
YCBOGHHS ~ y4eOHOro  Marepuaja ¥ Pa3BUTHIO  HAaBBIKOB
camooOpazoBanus.  CamocTosTenbHass ~ paboTra  mpenrnojaraeT
CIIETYIOIIHE COCTABIISIOIIHE:

- paboTa ¢ TekcTaMu: y4ueOHHUKAaMH, CIPAaBOUYHUKAMH, JIOTTOJTHUTEIHHOM
JUTEPaTypOH, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITU;

- BBITMOJIHEHUE JIOMAITHUX 33/I1aHUH U PacyeTOB;

- paboTa HaJl TEeMaMH JJIs1 CAMOCTOSITEIBHOTO U3yUCHUS;

- yyacTue B paboTe CTYACHYECKIX Hay4YHbIX KOH(epeHuil, omumMIua;
- HOJrOTOBKA K MPOMEKYTOYHON aTTECTAIHN.

ITonroroBka K
IIPOMEKYTOUYHON
aTTecTaluu

['oToBHUTBCS K MPOMEXYTOYHOM aTTECTALIMU CIEAYET CUCTEMATHYECKH,
B TEUEHHE BCEro cemecrpa. VIHTEHCHBHas TMOArOTOBKAa JOJKHA
HayaTbCs HE IO3JIHEE, YEM 3a MECSI-NOJATOpa IO MPOMEKYTOUHOU
aTTecranuu. JlaHHbIe TIepe]] 3a4eTOM C OIEHKOH Tpu JHS Y (heKTUBHEES
BCEr0 MCNOJIb30BaTh JJIs MOBTOPEHMS M CUCTEMAaTU3allMK MaTepuara.




