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1. IEJIA A 3AJJAUYN JTUCHUITIMHBI
1.1. Hean aucuMninHbI
[Tomydyenue cryaeHTamMu 3HAHWKA OO0 OCHOBHBIX KOHIICTIIIMSX KBAaHTOBOW

MEXaHUKHU

1.2. 3agauu ocBOeHUSA TUCHMILIHHBI
MaremaTtrdeckuii anmnapaTt KBAaHTOBOM MEXAHUKH.
[Tpumepsl pemiennit ypaBaenus llIpenunrepa.
MOMEHT UMITyJIbCa B KBAHTOBOW MEXaHUKE.
JIBM>KE€HUE YaCTHULIbI B [IEHTPAIbHO-CUMMETPUYHOM I10JIE.
du3ndyeckre OCHOBBI KBAHTOBOM MeXaHUKH. CITHH.
Teopust BO3MYILIEHUH, IEPEXOBI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Nucumminaa «KBaHTOBass MeXaHHMKa» OTHOCHTCS K JIHCIUIIHHAM
o0s3aTenpHoM yactu 010ka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJBTATOB OBYYEHUA 11O
JUCIUIIVIMHE
[Tpouecc u3yuenus: nucuuiuinHbl «KBaHTOBas MexaHMKa» HampaBleH Ha
(dbopMUpOBaHUE CIETYIOMNX KOMIETCHIINM]:
OIIK-1 - Crocoben pemaTh 3a1a4u IpoeCCHOHATBHON EATEIbHOCTH Ha
OCHOBE MIPUMEHEHUSI €CTECTBEHHOHAYYHBIX M OOIIEMHKEHEPHBIX 3HAHUI, METO0B
MaTEeMaTHYECKOT0 aHaJIM3a U MOJICTTMPOBAHUS

Pe3yabTarhl 00yyeHnsl, XapaKTepu3ylolue

Komnerenuus
copMHPOBAHHOCTH KOMIIETEHIIUH

OIIK-1 3HaTh OCHOBHBIE IIOJIOKEHUS HEPEISITUBUCTCKOM
KBAaHTOBOM MEXaHUKHU;

YMeTh 0JIb30BaThCSl TEOPETUUECKUMU 3HAHUSIMU TIPU
aHaIM3e Pa3HOOOPa3HBIX SBICHHUA B TBEPIBIX TEIaX
(mOMynpoBOAHUKAX, METaIax, IUAJIEKTPUKAX);

Brnaners HaBbIKaMM NPOBECHUSI KAYECTBEHHBIX
TEOPETUYECKUX OLICHOK SIBICHUM B MUKPOMHUPE C
IMO3UIIMN KBAHTOBOU MEXaHUKHU.

4. OBPBEM JUCHHUIIVINHBI
OO0mast TpyA0eMKOCTh AUCUUIIINHBI «KBaHTOBasi MexaHuKa» COCTaBiseT 4
3.e.
Pacnpenenenue Tpy10€MKOCTH JUCUUIUIMHBI [0 BUAAM 3aHATHIA
o4yHasi popma o0OyueHust

Bunet yueGHoi paboTh Bcero |Cemectpbl




4acoB 5
AyauTOpPHBIE 3aHATHS (BCET0) 54 54
B ToMm uucie:

Jlexmum 36 36
[Tpaktuueckue 3anstus (I13) 18 18
CamocrosiTeibHast padoTa 90 90
Buer mpoMeKyTOYHOM aTTeCTaIluy - 3a4eT C N +
OILICHKOM

OO1mast Tpy10€MKOCTh

aKaJIEMUYECKUE YacChl 144 144
3.€. 4 4

5. COJAEPKAHUE JUCLUATIAHBI (MOY.JIST)
U pacnpejaeieHHe

5.1 Copep:xanue

pa3iesioB  JAUCHMILIUHBI

TPYAOEMKOCTH 10 BUIAM 3aHATHIA

ouyHasi popma oOyueHust

Ne
/11

HaumenoBanue TeMbl

Copnepixanue paszena

[Ipax

Jlex
1 3aH.

CPC

Bcero,
qac

1

OcCHOBHEBIE TIOHATHUS
KBAaHTOBOU MEXaHUKU

3HaueHWe M 3aJa4yd Kypca
«KBanToBas MEXaHHUKa u
CTaTUCTUYECKas buzukay.
CoorHolieHue MEXIY
KJIACCUYECKOU " KBaHTOBOM
MEXAHUKOM.
KopnyckyinsipHo-BOJIHOBOM
ayamusMm.  Oddexr  Kommnrona,
(hOTOdIEKTPUUECKHIA ahdexr.
Hudpaxius snekrponos. IlpuHimn
Heonpenenennocteir  ['eitzenOepra.
Bonnsl ne bporns.
BonnoBass ¢ynkmusa. TpeboBanus,
NnpeAbsBiAsieMble K BOJIHOBBIM
(GyHKIIUSM B KBAaHTOBOI MEXaHUKE.
IInoTHOCTH pacnpeneneHus
BEPOATHOCTH. Hopmuposka
BOJTHOBOH (yHKIMH. COOCTBEHHBIC
3HaueHUs (U3NYECKUX BEJIUYMH.
[TpunIMn CYIIEPIIO3ULIUH.
CoOcTBeHHBIE byHKIIIH "
COOCTBEHHBIC 3HAYCHHUSI (PU3UIECKHIX

BEJIMYHH. KBasuxiaccuueckas
BOJTHOBAsT () YHKITHS

12 6

30

48

OneparopHas

Omneparopbl QU3NYECKUX BEITUYHH.

12 6

30

48




dbopMyIUpOBKa KBAHTOBOM
MEXaHUKHN

Hcnons3oBanue JIMHEWHBIX
CaMOCOIIPSKEHHBIX OMEpaTopoB st
n300pakeHUsT GU3NIECKUX BEITHMYUH
B KBaHTOBOM MEXAHHUKE.
CoOcTBeHHBIE byHKIIIH "
COOCTBEHHBIC 3HAUCHUS OTIEPATOPOB.
Cpennue 3HadyeHHs] (DU3HMUECKHUX
BEeIWYUH. JIuHENHbIE, APMUTOBBI

OTepaTopBbl. OpTOroHanabHOCTh
COOCTBEHHBIX (DYHKIIMIA SPMUTOBBIX
OnepaTopoOB. Kommyranus
OIIEpaTOPOB. Kommyrarop.
OcCHOBHEIE JNIEUCTBUA C
olepaTopamu: CIIOKEHHE u
YMHO>KEHHE OIEepaTOPOB.

HenpepsiBHbIii CIIEKTp

COOCTBEHHBIX 3HAYEHUI OIepaTopa.
DneMEHTHI TEOPUM NIPEACTABIECHUM .

OO0mm METOJI BBEIYMCIICHUS
BEPOSTHOCTEN pe3yJIbTaToB
W3MEpPEHHUIA.

Oneparop wumnynsca. OmnepaTop
MOMEHTa MMILyJIbca B chepruueckon
cucreMe koopauHar. OmnepaTtop
KBaJgpaTa MOMEHTa  HMIIyJbCa.

CobcTBeHHbBIE byHKIMN u
COOCTBEHHBIE  3HAYEHUS  JTHUX
OIIEepPaTOPOB.

Omnepatop ['amunbToHa (TIOJHOM
SHEPTUN).

Bun onepatopa B mpOHM3BOJIBHOM
MPEJCTABICHUH.

JuddepenunpoBanrue ornepaTopoB
I10 BpEMEHU.

VYpasuenue lpeaunrepa

Bpemennoe yYpaBHEHHUE
[Ipenunrepa. CranuoHapHsle
coctosiHus.  Bektop  moTHocTH
MOTOKA COCTOSIHUMU.

ITanenue YJACTUILIEI Ha
MOTEHIUAIBHYIO CTYNEHBKY WJIHU
Oapbep. IIpoxokmeHue dYacTHIIBI
gepe3  MOTEHIUMANBHBIN  Oapbep.

TyHHENbHBIN ¢ dexr.
Koaddumnment OTPAXKEHUS u
kod(ppurmeHt MIPOX 0K ICHHUSI.
[TposiBnenust TyHHETBHOTO 3 dexTa:
aBTORJIEKTPOHHAs aMHccus,
MOHM3aLUsl Ta3oB B  CHJIBHOM
IEKTPUUECKOM noie,
PaguOAKTUBHBIN OL-pacla..
TpexMepHbIit MOTEHIUAIbHBIN

6apbep. Monens Kponunra-Ilennu.

12

30

48




YacTtuma B OECKOHEYHO TIYOOKOM
[IOTEHIMAIBHOU sMe. [IBymepHas
noteHuuaigbHas sma. OnHomepHas
KBaHTOBAs SIMa KOHEYHOU TITYOUHBI .
CoOcTBeHHBIE (YHKIIUM W ypPOBHU
SHEPTUM..

JlunennpIi rapMOHUYECKU I
ocumiATop. Pernenue ypaBHeHUs
Hlpenunrepa ans  HaXOXKJIEHUS
CTalMOHAPHBIX COCTOSTHUI
OCIUJUISITOPA. CpaBHUTEIBHBIN
aHaJIN3 MOBEJICHUSI KJIACCUYECKOTO U
KBaHTOBO-MEXaHUYECKOIO
rapMOHHUYECKOTO OCLMJUIATOpA.
HyneBass »sneprusi. CoOCTBEHHBIC
(GYHKINU ¥ YPOBHH SHEPTUH.

TpexmepHbIit rapMOHUYECKUI
OCLIUJLIISATOP .
JBmxenue YACTHUII B
HCHTPAJIbHO-CUMMCTPUYIHOM  TIOJIC.
ATtoMm BOJIOPO/IA. Pemrenue
YpaBHEHUSA [lIpenunrepa T
HaXO0XJACHUS CTallMOHAPHBIX
COCTOSIHUI BOJIOPOJIOTIOT00HOTO

atoMa. BonHoBas QyHkuus artoma
Bojopoaa.  KBaHTOBBIE  umcIa.
Breipoxknenne 1o  opOHTaIbHOMY
KBAaHTOBOMY YUCITY u no
MarHUTHOMY KBAHTOBOMY YHCIY.
KpaTHOCTb BBIpOXKIEHUS .
MarnuTHsbie CBOMICTBA aToma
BOJIOpO/A.

Cnue. BonHOBBIE QYHKIIUH YaCTHIIBI
co cnuHoM. Omneparop chuHA.

CoOcTBeHHBIE 3HAYCHHS "
coOCTBeHHBIC (YHKIIMU oOIlepaTopa
CIIMHAa

Hroro 36 18 90 144

ITEPEUEHb TEM ITPAKTUYECKUX PABOT
(Pemrenue 3angay)

. Oneparopsl B kBaHTOBOW MexaHuke. CoOCTBeHHbIe (YHKIUMH, 3HAUYCHUS,
HOPMUPOBKA U  OPTOTOHAIBHOCTH COOCTBEHHBIX (PYHKIHMH. PMHUTOBBI
oneparopsl. KoMMyTanmoHHble COOTHOLIEHUS. (4 yaca)

. YpaBuenue [Ipeaunrepa. Ilanenne yactui Ha TOTEHIMAIBHYIO CTEHKY. HacTuna
B MOTEHIIUAIBHOH M€ (KOHEUHOU TTyOHHbI, CHMMETPUYHON, HECUMMETPHYHOM).
(6 yacon)

. Teopus Bo3myuienuii. [lonpaska B nepBoM NpUOJMKEHUH K SHEPTUU YaCTULIBI B
NOTEHLUATBHOHN siME. AHFapMOHUYECKUI OCHMILIATOP. (4 Jaca)

. CucreMa TOXJeCTBEHHBIX yacThll. OOMEHHOE B3aMMOJEIHCTBHE 3IIEKTPOHOB.




3anoyiHEHUE PHEPTETUUECKUX YpOBHEH. (4 yaca)

5.2 IlepevyeHb J1a00pPaTOPHBIX PadoT
He npenycMoTpeHo y4eOHBIM MIIaHOM

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHHN C y‘{C6HBIM INIaHOM OCBOCHHEC JUCHUIIIIMHBI

HE

IpeayCMaTpUBaET BBINOJHEHUE KypCOBOTO MpoekTa (padoThl) MM KOHTPOJIbHOU

paboThI.

7. OHUEHOYHBIE MATEPUAJIbI J151 TPOBEJIEHUSA
MMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JANCIHHUIIJIMHE
7.1. Onucanue moka3zaresjieili 1 KpUTEPUEB OLEHMBAHUS KOMIIETEHIIUIt
Ha pa3jIM4YHbIX 3Tanax ux GopMHUPOBaHMS, ONMMCAHME IKAJI OLIEHUBAHUS
7.1.1 JTan Tekymero KOHTPOJIA
Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOM aTTeCTaluu
OLICHUBAIOTCS IO CIEAYIOLIEH CUCTEME:
«aTTEeCTOBaH»;
«HE aTTECTOBAH.

Pe3yabTaThl 00y4eHus,

Komme- Kpurepun
XapaKTepusylolue ATTecTOBaH He aTTecTroBaH
TECHL M C(l)OpMP[pOBaHHOCTb KOMIICTCHIIHH OLICHUBAHUSA
OIIK-1 3Hats OCHOBHBIE Tecrtsl, penienue 3anay, | Boimonnenue pador | Hesbinmonnenne
OTBETHI Ha MPAKTUICCKUX B CPOK, paboT B cpoK,
ITOJIOKCHUA 3aHATHSIX, BBIMOJHEHUE |PEAYCMOTPEHHBIN B|MPEayCMOTPEHHBIM
Hepe TISTUBUCTCKOU CaMOCTOSTEILHBIX PadoT pabounx B paboumx
KBAaHTOBOM MEXAHUKHU; fiporpammax fporpammax
ymeTs IIOJIb30BATHCS TecTsl, pemenue 3ana4, | Bemonaenne pador | HeBbimonHeHme
OTBETHI Ha MPAKTHYECKUX B CPOK, paboT B CPOK,
TECOPETHICCKUMU 3aHATHUAX, BHIIOJHEHNE |IpeayCMOTpPEHHBIH B|TpeayCMOTPEHHBIH
3HAaHUSIMHU IIPU aHAJIN3E |CaMOCTOSTENBHEIX pabot pabodnx B pabodmx
pasHo 06p A3HEIX poTrpamMmMax IporpamMmax

SIBJICHUM B TBEPAbIX
TCJIax

(TmoJTyIIpOBOTHUKAX,

METaJiax,

JUAJIEKTPUKAX);

panets HABBIKAMU TecTsl, pemenue 3ana4, | Bemonaenne pador | HeBbimonHeHme
OTBETHI HA MPAKTHIECKHUX B CPOK, paboT B CpOK,

HPpOBEACHNA 3aHATHUAX, BBINOJHEHHE |IPENYCMOTPEHHBIH B|IpenycMOTPeHHBIH

Ka4Ye€CTBEHHBIX CaMOCTOSTENbHBIX paboT pabouux B pabo4ux

HporpamMmax HporpamMmax

TEOPETUYECKUX OLIEHOK
SIBJICHUM B
MUKPOMHUPE C TOZULUHN
KBAaHTOBOM MEXaHUKH.




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbTaThl MpOMeKyTOYHOTO KOHTPOJISl 3SHAHHM OLIEHUBAIOTCS B 5 ceMecTpe
JU1s OUHOM (POpMBI 00YUEHUSI IO YeThIPeXO0alIbHON CUCTEME:

«OTJIMYHO»,
«XOPOoUIO»;

«YOOBJICTBOPUTCIBHO»,
CHCYIOBJICTBOPHUTCIILHO)).

K PesyabTaThl 00y4eHmus, K
OMIIEC- XapakTepusyoummue puTepun
— cOpMHPOBAHHOCTS oLeHUBARMSI OranyHo Xopowo Ynosa. Heynosa.
KOMIICTCHIIUH
OIIK-1 sHats OCHOBHBIE Tect Brinonnenue | Boinonnenue | Brinosnnenue B tecre
tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | meHee 70%
IIOJIOKCHUA 100% 90% 80% MIPABUIIBHBIX
HCpCJIHTHBPICTCKOﬁ OTBETOB
KBAHTOBOM
MCXAaHHKU,
ymets IIOJIB30BATHCS Pemenne 3amaun  |IIpomemonctp| [IpomemoncTp | 3amauu He
CTaHOAPTHBIX | PEIICHHI B UpOBaH HpOBaH peTIeHBI
TECOPETUICCKNIMA MPAaKTUYECKUX| TOJHOM BEpHBIN X0J | BEPHBIN X0
3HAaHUSMHU IPU 3amay o0BeMe u peleHus peleHus B
AHAIIM3e MOJYYCHBI | BCEX, HO HE | OOJNBIIMHCTBE
BEPHEIC MOJYYCH 3amay
paSHOO6p8,3HBIX OTBETHl  |BEpHBIN OTBET
SBJICHUHN B TBEPIBIX BO Beex
3aauax
TeJIax
(HOJIprOBO,Z[HI/IKaX,
MeTajiax,
JIMDJIEKTPUKaX);
pnazers HABBIKAMU Pemenne 3amaun  [IIpomemonctp| [IpomemoncTp | 3amauu He
MPUKIAJHBIX | PEIICHHI B UpOBaH HpOBaH peTIeHBI
HPOBEACHUA 3a/a4 B TTOJTHOM BEpHBIN X0J | BEPHBIN X0
KadyeCTBEHHBIX KOHKPETHOU o0BeMe u peleHus peleHus B
TEOPETHYECKIX MPEIMETHOM MOJYYCHBI | BCEX, HO HE | OOJNBIIMHCTBE
. o0xactu BEPHEBIC MOJYYCH 3amay
OIICHOK ABJICHUU B OTBETHl  |BEpHBIN OTBET
MHMKPOMHPE C BO BeeX
o o 3agadax
IMO3UINN KBAHTOBOU
MECXaHHKH.
7.2 TlpumepHblii mNepeYeHb OLEHOYHBIX CpeICTB  (THIOBbIE

KOHTPOJIbHBbIE 32/IaHUSl WM HHbIE MATEePHAJIbl, HEOOXOAUMBIE JJIsl OLEHKH
3HAHM, YMEHHU I, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 llpumepHbIii NepevyeHb 3aJaHMI /151 IOATOTOBKH K TeCTUPOBAHHIO
1. Onpenenuth nauHYy BOJIHBI i€ Bpoiisia i 3J€KTpOHA, HaXOASIIErocs B aTOMe

BOJIOPOJIa HA TPETheil OOpPOBCKOil opouTe [1 HM]

2. llupuna cnena snexTpoHa (obmaaaromiero kuuernueckoi sneprueit T = 1,5 kaB)
Ha (OTOMIACTUHKE, MOJIYYEHHOTO C IMOMOIIBI0 KaMepbl BuibcoHa,
coctaBisieT AX = 1 Mkm. Onpeaennutb, MOXKHO JIM MO JaHHOMY CIEAY
00HaAPYKUTh

OTKJIOHCHHUC B JABMIKCHHC JJICKTPOHA

[Ap / px =10 Her]

OT 3aKOHOB

KJIACCUYECKOU MEXAHUKU



3. BonmHoBas (pyHKIHSA, ONMUCHIBAIONIAsE OCHOBHOE COCTOSHHE JJIEKTpPOHA B aTOMeE
BOJOPOJA, UMEET BUJ v () = Ae "% rae r — paccrosiaue
AJIIEKTPOHA A0 s1pa; a — IMepBbld OOpoBckuid paauyc. OnpenenuTsb
HanboJiee BEPOSITHOE PACCTOSIHUE g NIEKTPOHA 70 sizpa [Ig = a]

4. DnexTpoH ¢ sHeprueil E = 45B nBukercs B MOJI0KHUTEIHHOM HaNPABICHUU OCH X,
BCTpeYass Ha CBOEM IIyTH TPSMOYTOJBbHBIM IOTEHIUANbHBIH Oapbep
BeicoTol U = 103B u mmpunoii | = 0,1 am. Onpenemuts k03 dunment D
MPO3PAYHOCTH MOTCHIIMAILHOTO Oaphepa. [0,1]

5. OOBSCHUTH, MPU KAKUX YCIOBHUSIX K DJIEKTPOHAM B MeETajjie MpUMEHHMa: 1)
KJIACCUYECKAsl CTATUCTHKA; 2) KBAHTOBAsl CTaTUCTHUKA.

6. DneKTpoH HAXOAUTCS B OECKOHEYHO IIYOOKOM MPSAMOYTOJIBHOM OJHOMEPHOM
NOTEHIIMAIbHOM situke mupuHoi | (puc. 46.4).Hammcath ypaBHEHHE
[Ipenuarepa m ero pemieHue (B TPUTOHOMETpPUYECKOW Qopme) mis

obnactu |l 0<x<])
AU(X)
I I i
U—o U=0 |Uoo
0 | X
Puc. 46.4.

7. 3nas pewenue ypasuenus Ilpemunrepa st odonacrei | u |l norennmansHoro
Oaprepa (X)) = A, elkX 4 Ble_'klx

YCIOBUI HEMPEPHIBHOCTU Y — (PYHKIMHA M UX MEPBBIX MPOU3BOJHBIX Ha

un(X) =Aze thx , OTIPEICTTUTH U3

rpanuile 0apbepa OTHOIICHHUE aMILTATY 1 BeposTHOCTH B1/A, u Ay/A;

8. Ha Hu3kuii moTeHUManIbHBIA Oapbep HaAIMpaBIeH MOHOSHEPTeTUYECKHI MOTOK
3IEKTPOHOB C IUIOTHOCTHIO MOTOKA 3Hepruu J; = 10 Br/m 2. Onpenenuts
IUIOTHOCTh MOTOKA 3HEPruM J; 3JIEKTPOHOB, MpOLIENUIMX Oapbep, eciu
BbicoTa ero Up= 0,91 3B u sHeprus E snexTpoHOB B MajgarouieM MnoToke
paBHa 1 3B.

9. Onpenenuth AJIMHY BOJHBI Ae bpoiins 1jist HeHTpoHa, ABUXKYIIIETOCS CO CpeHen
KBagpaTudHOM ckopocThio rpu T = 290 K. [148 nmM]

10. DneKTpPOHHBIN MyYOK YCKOPSIETCS B 3JIEKTPOHHO-Ty4€BOW TPYOKE pa3HOCTHIO



noteHuuaioB U = 1kB. M3BecTHO, YTO HEONPENEIECHHOCTh CKOPOCTH
cocraBiusier 0,1 % ot ee wuyucioBoro 3HaueHus. Onpenenutb
HEOMpPEACICHHOCTh KOOPAMHATHI JICKTPOHA. SIBIISETCS JIM JIEKTPOHBI B
JIAHHBIX YCJIOBHUSX KBAaHTOBOM WJIM KJIaccMUecKoW uactuieit? [Ax = 38,8
HM |

7.2.2 IllpuMepHbIii epeyeHb 3a1aHUl IS pellieHus] CTAHIAPTHBIX 327124
1. BomnHoBas (I)ZYHKI_II/ZI}I, OITHCHIBAIONIAs HEKOTOPYIO 4YacTHIly, umeeT Bug y (r) =

T 7@
Ae" /@) e r - paccrosHEE YaCTHIBI OT CHIOBOTO LEHTpE; a -
HEKOTOpas mocTosiHHas. OnpenenuTs Hanboee BEPOATHOE PACCTOSHUE g
YaCTHIIBI IO CHJIOBOTO IIeHTpa. [Ig = a].

2. IlpsmoyrompHBI NOTEHIMANBHBIA Oapbep umeer mupuny | = 0,1 HM.
OnpenenuTs B 3JEKTPOH-BOJIbTAX pa3HocTh 3Hepruil U - E, npu koTopoit
BEPOATHOCTb IPOXOXKJIEHHUS 3JIEKTpPOHA CKBO3b Oaprep cocraBuT 0,5.
[0,454 »5B]

3. OOBACHUTDH, TIPU KAKUX YCIOBHSIX MOXHO NMPUHATH CTaTUCTUKY MakcBemia -
bonpumana k anektpoHam B Metaiuie. [lonb3ysce pacnpeneneanem Oepmu
- Jlupaka, noysyduTs pacnpenencHue Makcseiuia - boigbiMana.

4. W3BecTHa BOJHOBas (YHKIUS, OIMCHIBAIOIIAS COCTOSHHE OJCKTPOHA B
noteHuaibHoM smmke mmpuHon |1 w(X) = C; sin kx + C, cos
kx.Ucnonb3ys rpanuunbie yciaoBus y(0) = 0 u y(l) = 0,onpenenuts
k03 durrient C, M BO3MOXKHBIE 3HAYEHHS BOJHOBOTO BekTOpa K, mpw
KOTOPOM CYIIECTBYIOT HETPHUBUAIbHBIE PEIICHHMS.

5. 3Hast OTHOILLIEHUE aMIUIUTY]T BEPOSITHOCTH B _ki—k JUISL BOJIHBI, OTPaKCHHOU
Ak tk,
oT Gapbepa, 1 2 _ 2K s IIPOXOJAIIECH BOJIHBI, HAUTH BBIPAKECHUE
Al kl + I(2

1151 KodpdunreHTa orpakeHus p U kod3pGUIMeHTa MpoxXoKaAeHUS T.

6. MoHOYHEepreTHYeCcKril MOTOK AJIEKTPOHOB Ta/laeT Ha HU3KHUHA MOTEHIIMATbHBIN
Oapbep (cM. puc. 46.1). Koapbunmuent npoxoxaenus T = 0,9. Onpenenutsb
oTHomieHue J; / J; TJIOTHOCTM TOTOKA SHEPTMM BOJIHBI, MPOIICIIICH
Oaprep, K MIIOTHOCTH MOTOKA SHEPTUH BOJHBI, TIaAaroIIel Ha Oaphep.



0

HM3KUH  Oapbep
Puc.46.1.

x\

7. IIpoToH NBMXKETCS B OJHOPOTHOM MAarHUTHOM IoJjie ¢ uHaykiuen B = 15 mTa no
OKpyXHOCTH pamuycoM R = 1,4 M. Onpenenutrsb JIHMHY BOJHBI 1€
Bpoiins s nporona. [0,197 nm].

8. OHpC,Z[CJII/ITL OTHOIICHUC HCOHpCI[CJ'ICHHOCTCﬁ CKOpPOCTH DJJICKTPOHA, €CJIHU €ro
-5 ) —
KOOpauHaTa yCTaHOBJICHA C TOYHOCTBIO 0 10 M, YU IBIJIMHKHA MacCOU M =

212 o

107 kr, ecnu ee KOOpAMWHATAa YCTAaHOBJEHA C TAKOM € TOYHOCTHIO.
18

[1,1-1077].

9. Banucath ypaBHenue lllpeaunrepa st CTalMOHAPHBIX COCTOSIHHMA 3JIEKTPOHA,
HAXOJAIIErocs B aTOMe BOAOPOAA.

10. IlpotoHn c sHeprueii E = 5 3B nBmxeTcs B MOJIOKUTEIHHOM HaMpPaBICHUU
OCH X, BCTpeyas Ha CBOEM ITyTH MPSIMOYTOJIbHBIN MOTEHIIMAIbHBIN Oapbep BHICOTON
U = 10 3B u mmpuno#i | = 0,1 am. Onpenenuts: 1) BEpOSITHOCTD MPOXOKIACHUS
MPOTOHOM JTOrO Oapbepa; 2) BO CKOJBKO pa3 HAI0 Cy3uTh Oapbep, 4TOOBI
BEPOATHOCTH MTPOXOKIACHHS €r0 MPOTOHOM ObLIa TaKOM ke, Kak AJisl 3JIEKTPOHA IIpU
BBIIIETIPUBEICHHBIX yCHOBHﬂX.[1)1,67-10'43; 2) B 42,9 paza].

7.2.3 llpumepHbIii NepevyeHb 3aJaHUi 151 pellleHUus1 MPUKJIATHBIX 327124
1. OnpenenuTh (QYHKIHMIO pacupeeieHus I JJIEKTPOHOB, HAXOMAIIUXCS Ha

sHepreTrueckoM ypoBHe E mias cimyuas E - Ep << KT, mosae3ysce: 1)

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

2. DJEKTPOHY B OTEHIMAIBLHOM SIIMKE MUpUHOU | oTBeuaeT BoiHOBOE yuciio K =
nn/l (n =1, 2, 3,....). Ucnonw3ys cBsi3b sHepruu E siekrpona c
BOJIHOBBIM YHCJIOM K, TTOJYy4YUTh BBIPAKEHHUE I COOCTBEHHBIX 3HAUYCHUI
sHepruu Ey

3. Cuutas BbIpakeHHE M KOd(p(UIMEHTa OTPaXKEHHUs P OT MOTEHIHMAIBHOTO
Oaprepa 1 KodphuIueHTa IPOX0KACHUS T U3BECTHBIM, ITOKA3aTh, YTO P + T
=1

4. Ha HM3KHMH TOTEHUHMANbHBIA Oapbep NaJaeT MOHOPHEPTeTHMUYECKUH MOTOK



NIeKTPOHOB. KoHIIEHTparms Ny SJIEKTPOHOB B MAJalONIeM MOTOKE paBHA
10° mm?, a ux smeprust E = 100 3B. Onpenenuts gaBieHHe, KOTOPOE
UCTIBITBIBAET Oapbep, ecnu ero Beicota Uy = 9,7 3B.

5. OnpenenuTh Kakylo YCKOPSIOIIYIO Pa3HOCTh MOTEHIMAJIOB JIOJDKEH MPOUTH

IPOTOH, YTOOBI JIJIMHA BOJHBI Jie bpoiinsg A nis Hero Oblia paBHa 1 HM.
[0,821 MB].

6. DJNEKTpOHHBIM MYYOK BBIXOJUT M3 JJICKTPOHHOW MYIIKU TMOJ JeHCTBUEM
pazHoctu moTteHnuamoB U = 200 B. OnpenenuTb, MOXHO JU
OJTHOBPEMEHHO U3MEPHUTH TPACKTOPHIO AJIEKTPOHA C TOYHOCTHIO /10 100 M
(C TOYHOCTBIO OPSIAKA JIMAMETPA ATOMa) U €0 CKOPOCTh C TOYHOCTHIO 10
10 %. [MAVAX < h; Her].

7. 3anucath ogHoMepHoe ypaBHeHue [lIpeaunrepa (AJ1s1 CTallMOHAPHBIX COCTOSTHUMN )
JUISL YaCTHULIBI, IBUKYIIEUCS IO IEUCTBUEM KBA3UYIIPYTOM CHUJIBI.

8. [IpsMoyronpHBIN MOTEHIIMANBHBIA Oapbep nmeeT mmpuHy | = 0,1 HM. PasHocTh
MEXy BBICOTOM MOTEHIMAIBLHOTO Oapbepa U SHEPrued IBUKYIIErocs B
MOJIOKUTEIBHOM HampaBlieHnn ocu X snmektpona U — E = 5 »3B.
Omnpenenutpb, BO CKOJIBKO pa3 u3MeHuTcs: kodpduuuent D npospaunocTtu
NOTEHLMAIBHOIO Oapbepa s JIEKTPOHa, eciu pazHocTb U - E Bo3pacTteT
B 4 paza. [ YMensbutes B 10 pa3s].

9. Omnpenenuts ¢ynkuuto pacnpenenenuss Pepmu-upaka npu T # 0 mns
3NIEKTPOHOB, HaxoAsmmxcs Ha ypoBHe Pepmu. OOBSICHUTH MOTYyYEHHBIH
pesynwtat. [ (N(E)) = 1/2].

10. YacTuna HaxoAuTCA B MOTEHLMAIBHOM sMKe. HallTM OTHOIIEHHE pa3HOCTH
COCEIHHX 3HepreTudyeckux ypoBHeill AEn.; k sHeprun E, yacTuiel B Tpex
ciyasx: 1) n = 3; 2) n = 10; 3) n — oo. [IoICHUTH MOJYYECHHBIC
pe3yIbTaThl.

11. OnextpoH ¢ sHepruei E =25 3B BcTpeyaeT Ha CBOEM IMyTH NOTEHIIMATbHBIN
oapbep Beicotoit Uy =9 3B (cm. puc.46.1). Onpenenutb
K03 GUIMEHT npenomieHus N BoaH ae bpoiins Ha rpanuie 6apsepa.
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12. Hanucatbs ypaBHenue lllpeaunrepa u HaWTU ero pemieHue IS AJIEKTPOHA,
JBIDKYIIETOCs B IMOJIOKUTEILHOM HaIpaBJIeHUU ocHu X s ooiacteid | u 1l
(puc. 46.6), ecnu Ha TpaHUIE 3TUX OOJACTEH MMEETCS MOTCHIIMAIbHBIN
6apbep BeicoToi Uy.

7.2.4 TlpuMmepHblii IepevyeHb BONPOCOB /sl NOATOTOBKH K 3a4eTy

1. lyanu3m BOJIH M YaCTHI] U MIPUHIIMI HeonpezaenenHoctel [ 'elizenOepra.
2. Bosnel e bpoitns.

3. BonnoBas ¢yukius. CoocTBeHHbIE 3HAUCHUS (HU3HUECKUX BelUuuH. [TpuHImn
CYNEPIIO3HLIMH.

4. CoOcTBeHHBIE (PYHKIIMHU M COOCTBEHHBIE 3HAUCHUS (DU3NUECKUX BEITUYHH.
5. Onepatopsl. CpenHue 3Ha4eHUs] PU3NUECKUX BEJTUYMH.

6. Ciio)KeHHEe 1 YMHOKEHHUE OIEepaTOpPOB.

7. HenpepbIBHBIN CHIEKTp COOCTBEHHBIX 3HAYEHUI OnepaTopa.

8. DeMeHThI TEOPUU MPEICTABIICHUN.

9. Oneparop umnyJbca.

10. Oneparop MOMEHTa UMITYJIbCA.

11. Oneparop kBajgpaTa MOMEHTA UMITYJIbCA.

12. Oneparop I'amuiibTOHA.

13. Bua oneparopa B IpOU3BOJLHOM MPE/ICTABICHUHU.

14. IudpdepenuupoBanue ornepaTopoB BO BPEMEHHU.



15. CranmoHapHbl€ COCTOSIHUSI.

16. YpaBuenue lllpenunrepa.

17. BEekTOp MIOTHOCTH MOTOKA COCTOSIHUM.

18. [TameHne yacTUIlbl HA MOTEHIIMAIBHYIO CTYIICHBKY.

19. IIpoxokaeHrue YacTUIIbl Yepe3 MOTCHINANbHBIN 0apbep. TyHHEIbHbIN (D QEeKT.
20. YacTuna B 0eCKOHEYHO TITyOOKOM MOTEHITMAIBLHOMN SIME.
21. JIBymepHas MOTEHUMAaIbHAs IMa.

22. OgHoMepHas KBaHTOBAs IMa KOHEYHOU ITyOHHBI.

23. JInHEeWHBIM TApMOHUYECKUN OCLIUIIISITOP.

24. Atom Bozopoa.

25. CniuH. BosiHOBBIE PYHKIIMU YaCTUIIBI CO CTTMHOM.

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

7.2.5 TlpumepHblii NepeyeHb 3aJaHU s pellleHns] MPUKIAIHBIX 32124

He mpexycMoTpeHO yd4eOHBIM TUTAaHOM

7.2.6. MeToguka BBICTABJEHUSI OIEHKH TIPU  TNPOBEAEHUHU
MPOMEKYTOUYHOM aTTeCTAUU

3auem nposooumcsi no mecm-ouiemam, Kaxicovlii U3 KOMOPbIX COOEPAHCUM
10 6ompocos u 3aoauwy. Kaogicowiii npasuivHuiii omeem HA BONPOC 8 mecme
oyenusaemcss 1 oannom, saoaua ouyenusaemcs ¢ 10 6amnnos (5 b6annos seephoe
peutenue u 5 6an106 3a eepHuvlll omeem). MaxkcumanvHoe KOIULecmeo HAOPAHHBIX
oannos — 20.

1. Oyenxa «Heyooenemseopumenvrnoy cmasumcs 6 ciyyae, eciu CHyoeHm
Habpan menee 6 6ba08.

2. Oyenxa «Yooenemeopumenvno» cmagumcs 6 ciyyde, eCiu CHYOeHm
Habpan om 6 0o 10 6annos

3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoenm Haopan om 11 oo
15 6annos.

4. Oyenxa «Omauuno» cmaeumcs, eciu cmyoeum uadpan om 16 oo 20
oannos.

7.2.7 TlacmopT O1leHOYHBIX MATEPHAJIOB

Kon
KoHTponmpyembie pa3aeinbl (TEMBbI) . HaunmenoBanue
Ne n/m KOHTPOJIMPYEMOM
JUCITUTLIAHBI OIICHOYHOT'O CPEICTBA
KOMIETEHIINU
1 OcHOBHBIE TOHATHUSI KBAHTOBOM OIIK-1 TecT, KOHTpOIBHAS
MEXaHUKHU pabota, 3amuTa




1ab0paTOPHBIX padoT,
3amuTa pedepara,
TpeOOBaHUs K KypCOBOMY
MPOEKTY. ...

2 OmnepatopHas GopmynmupoBka kBanToBoi |OITK-1 TecT, KOHTpOIBHAS
MEXaHUKHU pabota, 3amura
1ab0paTOPHBIX padoT,
3amuTa pedepara,
TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

3 Vpasuenue lllpenunrepa OIIK-1 TecT, KOHTpOIBHAS
pabota, 3amuTa
ab0paTOPHBIX padoT,
3amuTa pegepara,
TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

7.3. MeToauyeckue MaTepuaJbl, ONpeesIoONe MNPOIEeaYPhI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEeATEJbHOCTH

TecTupoBanne OCyIIECTBISECTCS, JUOO TPU TOMOIMA KOMIIBIOTEPHOU
CHUCTEMBI TECTHPOBAHUA, JHOO C HMCIOJIH30BAHHEM BBIIAHHBIX TECT-33JIaHUA Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
pOBEpKa TeCTa 9K3aMEHATOPOM M BBICTABISETCS OIEHKA COTJIACHO METOIMKHU
BBICTABJICHUS OLICHKU NP MPOBEICHUN MTPOMEKYTOUHOMN aTTeCTaIUH.

Pemenne craHmapTHBIX 3a/lad  OCYUIECTBIISIETCS, JUOO TMPU TMOMOIIH
KOMITbIOTEPHON CUCTEMbI TECTUPOBAHUS, JINOO C UCIOIB30BAHUEM BhIJJAHHBIX 3a7a4
Ha OyMakHOM HocuTelne. Bpems pemenus 3agay 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBepKa pElIeHUs 3aJad 3K3aMEHaTOPOM W BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKHU BBICTaBJICHUS OLICHKU MIPU MPOBEJECHUU TPOMEKYTOUHOM aTTeCTAlUH.

Pemenve mnpukiIagHBIX 3amad  OCYMIECTBISAETCS, JMOO TIPH TIOMOIIA
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JIN0O C UCTIOIH30BAHNEM BhITAHHBIX 33144
Ha OymMakHOM HocuTene. Bpems pemenus 3agad 30 MmuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa PEIICHHS 3aJad 3K3aMEHATOPOM W BBICTABISIETCS OIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU TIPY MPOBEJECHUU TPOMEKYTOUHOM aTTECTAIIHH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECIHEYEHUE JUCHHUIIJIMHBI)
8.1 IlepeueHb yueOHOIi JauTepaTypbl, HEOOXOAUMOIl JIsi OCBOEHUS
AUCHHUILIHHBI
1. Jlanpay JI./., JIudmmn E.M. Teopetudeckas dusuka: YueOHoe nmocoodue:

s By3oB. B 10 1. T.1ll. KBanToBass Mmexanuka (HepeIsITUBUCTCKAs Teopusi). — M.:
duzmatiur., 2002.

2. UM. WMlymnedun, JL.U. Snyenko VYyeOGHoe mnocobue «KBanTtOBas
MEXaHUKa B 3aJja4axX M BOIpOCax» JJi MPAKTUUYECKUX 3aHATUN MO JAUCIUIUIMHE
«KBaHTOBass MexaHuka» 1 crylaeHToB HampasieHus 16.03.01 «Texuuueckas
dbuszukay (HampaBlIeHHOCTh «Du3nyUecKas AJIeKTpoHUKay), HanmpasieHue 14.03.01




«SAnepnast sHepreTuka U Terodu3nkay (HampaBIeHHOCTh «TexHWKa U (Qu3nKa
HU3KUX  TemmepaTryp»), HampaBienue 28.03.01  «HanorexHosoruu U
MUKpPOCUCTEMHAss TEeXHHUKa» (HampaBieHHOCTh «KOMMOHEHTBI MHKpPO- U
HAHOCHUCTEMHON TEXHUKW») O4YHOM (opmbl oOydenus Ileu. PI'BOY BO
"BopoHexckuii rocyaapCTBEHHbIH TeXHUYECKU yHuBepcuteT Boponex, 2018, 83
c.

3 Jlannay JI.JI. DnextpoauHaMuka crulomHbix cpen M: Hayka, 1982, 621 c.

8.2 Ilepeuenbr MHGOPMALMOHHBIX TEXHOJOTHH, HMCHOJb3yeMbIX HPH
OCYLECTBJICHMH 00pa30BaTeJbHOI0 Npolecca M0 AUCHHUILIMHE, BKJIKOYAS
nepeYyeHb  JHMIEH3MOHHOIO  MPOrPAMMHOIO  o0ecle4YeHusi, Pecypcos
UHGPOPMANMOHHO-TEJIEKOMMYHMKALUOHHOH ceTH «MHTepHeT», COBpeMeHHBbIX
npogecCHOHANIBbHBIX 023 JAHHBIX U MHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:

ABTOMaTU3UPOBAHHBIM HW3MEPHUTEIBHBIA KOMIUIEKC cOopa | MpeaBapuTEIbHOMN

00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX
I'paduyeckas oOpaboTKa FKcrIepuMeHTaNbHBIX JaHHbIx Origin 8.0

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS 1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA

1. JlekuMoHHas ayauTOpHsA, OCHAIEHHAst 000pyIOBaHUEM /IS IEKIIMOHHBIX

JEMOHCTpAlMi ¥ TPOEKIIMOHHON anmnaparypoil.

VYuebHo-HayuHas 1aboparopus “‘HaHoTeXHOIOTMU U HAHOMAaTEepHAaIIbI .

VYuebHOo-Hay4Hast 1abopatopus “TeXHOIOTHS MaTeprajIoB JIEKTPOHHON TEXHUKHU .

4. YyeOHo-Hay4Has iaboparopus “DU3HUECKUX METOA0B HCCIIEIOBAHUSA .
JcCIUIeiHBIN Kacc, OCHAIEHHBIM KOMITBIOTEPHBIMU MPOrpaMMaMH

wn

10. METOAUYECKUE YKA3ZAHUSA IJIAA OBYYAIOHIUXCS 11O
OCBOEHUIO JUCIIAIIJIMHBI MOY JIs1)

[To mucrunnmue «KBaHTOBass MEXaHWKA» UYWUTAIOTCS JICKIUU, MPOBOASTCS
MPAKTUYECKUE 3aHATHSL.

OcCHOBOM W3y4YEeHHWS JUCIUIUIMHBI SIBJSIOTCS JIKIIMH, HAa KOTOPBIX
U3JIaratoTcs HauOoJiee CyIIECTBEHHBIE U TPYAHbIE BONPOCHI, & TAKXKE BOIPOCHI, HE
HAIIEIINE OTpaXXeHHs B yueOHOI TuTeparype.

[IpakTuueckue 3aHATHs HaMpaBieHbl HA NPUOOPETEHHE NPAKTUYECKUX
HAaBBIKOB pacueTa BOJIHOBBIX (YHKIIMI KBAaHTOBBIX YacTHI] W3 YpaBHEHUS
[penunrepa. 3aHATHUS NPOBOJATCS IMyTEM pEIICHUS KOHKPETHBIX 3aJad B
ayJIMTOPUHU.

KoHTposib ycBoeHus marepuana AUCHUIUIMHBI MPOU3BOJUTCS MPOBEPKOIM
KOHTPOJIBHBIX U CAMOCTOSITEIbHBIX Pa0OoT.

By yueOnbIx JleaTenbHOCTh CTyAIEHTA




3aHATUHI

Jlekusa

Harmmcanue KOHCIIEKTa JICKITHI: KpaTKo, CXEMaTHU4HO,
MOCTIeIOBATENbHO (PUKCHPOBATH OCHOBHBIC TIIOJIOKEHUS, BBIBOIBI,
hopMyTUpOBKH, 0OOOIICHUS; MOMEYaTh BAXKHBIE MBICIIH, BBIICIATH
KJIIOYEBBIE CJI0BA, TEepMMHBL. IIpoBepka TEpPMHHOB, IMOHATHH C
MTOMOMUIBIO SHIMKIONEANN, CIOBapei, CIIPAaBOUYHUKOB C BBHIITUCHIBAHUEM
TONKOBaHMKA B Terpaigb. (OOO03HAYeHHE BOMPOCOB, TEPMHUHOB,
MaTepuanga, KOTOphI€ BBI3BIBAIOT TPYIAHOCTH, IIOMCK OTBETOB B
peKOMeHyeMoi JuTeparype. Eciam camMocTosATEenbHO HE ynaercs
pazobparbCcsi B MaTepuaie, HeoOX0auMo CHOPMYIHPOBATH BOMPOC
3a/1aTh MPENOoAaBaTENI0 Ha JICKIIUU WM Ha MPAKTUYECKOM 3aHSITHH.

[IpakTueckoe
3aHATHE

KoHcnekTupoBanue  peKkOMEHAYeMbIX HMCTOYHMKOB. Pabora ¢
KOHCIIEKTOM JIEKIIWH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM,
IIPOCMOTP PEKOMEHIyeMOU smreparyphl. IIpocinymmBanue ayauo- u
BUJI€O3aIUCEN o 3aJaHHOU TEME, BEIIOJIHEHHE
pacueTHO-rpaUUeCKHX 3a/laHuil, peleHne 3a1ay 10 aJrOpUTMy.

CamMocTosTeabHas
pabota

CamocrositenpHass paboTa CTYJIEHTOB CIHOCOOCTBYET TIyOOKOMY
YCBOCHUA y‘I€6HOFO MaTtcpuajia u Pa3BUTUIO HaBBbIKOB
camooOpazoBanusi.  CamocTosiTenbHass ~ paboTa  Tpearosaraer
CIICAYIOIINE COCTABIISAIOIIHUE:

- paboTa ¢ TeKCTaMH: YIeOHHKaMH, CIIPAaBOYHHKAMH, JTOTIOTHUTEIBHOM
JTUTEPATypPOH, a TAaKXKe MPOPadOTKA KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHHUE JIOMANTHHUX 3a/IaHUi U PacyeToB;

- pa60Ta Haa TCMaMU IJId CaMOCTOATCIIBHOI'O U3YUYCHUA,

- yyactre B paboTe CTYICHYECKIX HayYHBIX KOH(EPEHIUH, OJTHMMITHALT,
- IOJArOTOBKA K IPOMEKYTOYHON aTTECTallUN.

IToaroroBka x
IIPOMEKYTOUHOU
aTTecTaluu

['oToBUTBCS K MPOMEKYTOUHOM ATTECTALMM CIEAYET CUCTEMAaTUUYECKH,
B TEUEHUE Bcero ceMmectpa. MHTEeHCHBHasT MOATOTOBKA JIOJKHA
HayaTbCs HE IO3]IHEE, YeM 3a MECAL-TOJTOpa O MPOMEKYTOUHOU
aTTecranuu. JlaHHbIe Iepe]] 3a4eTOM C OIICHKOU TpH HS dPPeKTUBHEE
BCEr0 MCNOJIb30BaTh JJIs MIOBTOPEHMS M CUCTEMAaTU3allMK MaTepuara.




