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OAOBPEHO HTC UHT3JI
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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

KBAHTOBASI MEXAHUKA
Hamnpasnenue noaroroBku [1] 11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHUKA
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AHHOTAIUA

Kypc HepensiTUBUCTCKOW KBAaHTOBOW MEXaHHMKH SIBJISETCS YacThlO (DylaMEHTaIbHOTO LUKJIA
OCHOBHBIX pa3/IejiOB TEOPETHYECKOW (DM3MKM, M3ydaeMbIX cTyleHTaMu. Kypc MOCTpOeH Ha OCHOBE
knaccudyeckoro yuebnuka JIJI. Jlannay u E.M. Jludmmna u BKIrOYaeT U3JI0KEHHE KaK MPUHIUIIOB
KBAaHTOBOM MEXaHMKH, TaK M 3HAUYUTEIHHOIO YWCla MpUiIoKeHuil. M3noxenne u o0beM marepuaia
pacuuTaHbl Ha IOATOTOBKY CIHELHAIUCTOB, 3aHUMAIOIIUXCA HCCIEAOBATENbCKOM paboTol B
HKCIEPUMEHTAIbHOMN U TEOpPETUUECKOM (usuke.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Ilenpr0 Kypca KBAaHTOBOM MEXAHUKH SIBJISIETCS O3HAKOMJICHUE CTYJEHTOB C OCHOBHBIMU
MOHATUSAMM U NPUHLMIIAMY KBAaHTOBOM MEXaHUKHM M €€ MaTeMaTH4YeCKUM amrmaparoMm. B pesynbrare
YCBOGHHUSI Kypca CTYIEHTBl OyayT CIOCOOHBI MPHMEHSATh METOAbl KBAaHTOBOW MEXaHHWKH K
HCCIIEA0BAHUIO MPOCTENIINX KBAHTOBBIX CHCTEM: aTOMa BOJOPOJA, pOTATOpa, OCLWILIATOPA U Ip., 4
TaKXKe Ul pelleHus Mnpocredmux 3anad. OBilafileHMe KBAaHTOBOW MEXaHMKOM B TakoM o0beMe
MO3BOJIUT CTYJEHTaM B OyIyIlleM U3y4aTh JpyTrue pa3aesbl COBPEMEHHON (PU3HKHU.

2. MECTO YUYEBHOM JUCIUILIAHBI B CTPYKTYPE OOII BO

Jis  ocBOeHMsI Kypca CTYAE€HTaM HEOOXOOUMBbl 3HAaHUS KJIACCUYECKOH MEXaHUKH U
JIEKTPOJMHAMUKH, A TAKXKe 3HAHHE COOTBETCTBYIOLIMX pa3feiioB MaTeMaTHKH: JIMHEHHOHN anredpsl,
TEOPHUH OTNIEPATOPHOTO UCYHCIICHUS U YPaBHEHUI MaTeMaTHIeCKON (U3UKU. 3HAHMUS, TIOITyIECHHBIE TIPU
U3Y4YEHUU Kypca KBAaHTOBOM MEXaHUKH, HEOOXOIUMBI JUIsl pabOoThl MO CIELUATbHOCTH UM OCBOEHUS
MOCIEAYIOIUX KypCOB TEOPETUYECKOW (U3MKHM: CTAaTUCTUYECKOW (U3MKH, PEISITUBUCTCKOM
KBaHTOBON MEXaHHMKH, TE€OpeTHdecKol (u3MKH TBepaoro rtena. Kpome Toro, 3HaHuWe KBaHTOBOU
MEXaHUKU COBEPLICHHO HEOOXOJMMO NMPH OCBOCHHMH MHOTUX CIHEIHAIM3UPOBAHHBIX JAUCHUILIUH IO
TEOPETUYECKON U IKCIIEPUMEHTATIBHON (PU3UKE, N3y4aeMbIX CTYJEHTaMH CTapIIUX KypCOB.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1im) o0menpopeccCuoHaIbHbIE KOMITETCHITHH

Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOPaA JOCTUKEHNS KOMIIETEHIIUN

KOMIIETCHIIUU

OIIK-1 [1] — Cniocoben 3-OTIIK-1 [1] — 3HaHue OCHOBHBIX 3aKOHOB BBICIIICH

MCMOJIb30BATh MOJ0XKEHUS, 3aKOHbl ~ MaTEeMaTHKH, 00IIEeH U TeOpeTHUeCKO (PU3UKU, TIPUMEHUTEIBHO

Y METO/Ibl ECTECTBEHHBIX HAYK U K MH)KCHEPHBIM 33/1a4aM

MaTEMaTHKU JJIs pEeLIeHUs 3aaa4 V-OIIK-1 [1] — YMeHHne npiMeHSITh OCHOBHBIE TTOJIOKECHUS U

VHKEHEPHOU JIeATEITbHOCTH 3aKOHBI BBICIIEH MaTeMaTUKH, oO1Iel U TeopeTHuecKoi HU3UKH,
€CTECTBEHHBIX HAYK K PELICHUIO 3a1a4 UHKEHEPHON
NEeATETbHOCTH

B-OIIK-1 [1] — Baagenue MeToaMu BBICIIEH MaTeMaTHKN U
€CTECTBEHHBIX HAYK MPUMEHUTEIBHO K 3a/1a4aM 3JIEKTPOHUKHU U
HAHOXJIEKTPOHUKHU




VYK-1 [1] — Cnocoben
OCYIICCTBJIATH IMOUCK,
KPUTHYECKHUI aHAJIN3 M CHHTE3
uHpOpMaLnH, IPUMEHSTh
CHCTEMHBIN TTOIXO] TS PELICHHSI
IIOCTABJICHHBIX 3aJ1a4

3-VK-1 [1] — 3uarb: MeTOAMKH cOOpa U 0OpabOTKH
nH(pOpMAIINY; aKTyalbHbIE POCCHICKHE U 3apyOeKHbIE
HMCTOYHUKHU HH(popMaiuu B chepe mpodeccunoHaIbHOMU
JESITeIbHOCTH; METOJ] CHCTEMHOTO aHAJIN3a

V-VK-1 [1] — YMeTh: npuMeHSITh METOAMKH ITOKCKa, cOopa
00paboTKu MHGOPMAITUHU; OCYIIECTBISITh KPUTUICCKUH aHATTU3

U CUHTE3 HHPOPMALIUH, TOJYICHHON U3 Pa3HBIX HCTOYHHKOB
B-YK-1 [1] — Bnanets: MmeToamu noucka, coopa u 00pabOTKH,
KPUTHYECKOTO aHAJIM3a ¥ CHHTE3a HH(POPMAIIUK; METOAUKOM
CHCTEMHOTO TIOAX0/1a JJIsl PEIICHNUS IIOCTABJICHHBIX 33124

4. BOCIHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

Hanpasnenus/uenu 3amaun BocnuTaHus (KON) BocnuTarenpHblil moTeHInan
BOCITUTAHHS TUCTIUTLTAH
[IpodeccuonansHoe Coznanue ycioBui, Hcnonb30BaHne BOCIUTATEIHLHOTO
BOCITUTAHHE 00eCTIeYnBarOIINX, MOTEHIIMAIA TUCITUTUIAH
(hopMupoBaHHE OTBETCTBEHHOCTH = MPO(HECCHOHATBHOTO MOAYJIS JIIs
3a npodeccroHalIbHbIN BBIOOP, (hopMHUpOBaHUS y CTYACHTOB
npodeccuoHanbHOE pa3BUTHE U OTBETCTBEHHOCTH 32 CBOE
npodeccrnoHabHEBIC PEIICHUS po(hecCHOHATTLHOE Pa3BUTHE
(B18) MOCPEAICTBOM BBIOOpA CTYJEHTAMHU
WHMBUIYAILHBIX 00pa30BaTeIIbHBIX
TPAeKTOPHIl, OpraHU3aluu CUCTEMBbI
0O0IIIeHUS MEKTy BCEMHU
y4acTHUKaMU 00pa30oBaTeIbHOTO
rpoIriecca, B TOM YHUCJIE C
UCIIOJIb30BaHUEM HOBBIX
MH()OPMAIMOHHBIX TEXHOJIOTHH.
[TpodeccuonansHoe Coznanue ycrnoBui, 1.Ucnonb30BaHre BOCUTATEIHHOTO
BOCIIUTAHUE o0ecreunBaronux, MOTEHIMaa TUCIUIUINH/TIPAKTHK

(hopMUpOBaHHE HAYYHOTO
MHPOBO33PEHUS, KYJIBTYPbI
MOMCKA HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHIECKUX
pelIeHnu, KpUTUYECKOTO
OTHOIICHHS K HCCIICIOBAHUSIM
mxeHay4dHoro Toika (B19)

«HayuHo-uccnenosarenbckas
pabotay, «IIpoekTHas mpakTUKa,
«HayuHbIil ceMuHap» 1UIs:

- popmMHupoOBaHUS TOHUMaHUS
OCHOBHBIX IPUHIUIIOB U CITIOCOO0OB
Hay4YHOTO MMO3HAHUS MUpPa, Pa3BUTHUS
MCCIIEJOBATEIBCKUX Ka4eCTB
CTYJICHTOB ITOCPEACTBOM UX
BOBJICUEHUS B UCCIIEOBATEIBCKHE
MPOEKTHI MO 00JIaCTSIM HayYHBIX
nccinenoBanuil. 2.Mcnons3zoBanue
BOCIHUTATEIHHOTO MOTEHIINATIA
qucuumuin "Mcropus Hayku U
nHxeHepun', "Kputnueckoe
MBIIIJIEHUE U OCHOBBI HAYy4YHOI
KomMMyHuKanuu'", "BBegeHue B
cnenuanbHOCTh", "HayuHo-
nccaeaoBarenbekas pabora',
"Hayunslii cemuHap" nis:




- opMHUpOBaHUS CIIOCOOHOCTH
OTJIENSITh HACTOSIIUE HAYIHBIE
UCCJICIOBAHMSI OT JDKEHAYYHBIX
MOCPEICTBOM MIPOBEICHUS CO
CTYJICHTaMHU 3aHITHI U PETYISAPHBIX
Oecen;

- (opmMHupoOBaHUS KPUTHUECKOTO
MBIIIJICHHS], YMEHHS pacCMaTpPUBATh
pa3IUYHbIE UCCIIE0BAHUS C
9KCIIEPTHOMN MO3UIIMH MTOCPEACTBOM
00CYXXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX UCCIIEIOBAHUM,
UCTOPUYECKUX MPEINTOCHUIOK
MOSIBJICHHSI T€X WJTU MHBIX OTKPBITUH
U TEOPHUH.

S. CTPYKTYPA U COJAEPKAHUE YUYEBHON JUCIATLINHBI

Pa3nensl yueOHON AUCHUTUIMHBIL, KX 00BEM, CPOKH U3yYeHHS U (POPMBI KOHTPOJIA:
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5 Cemecmp

1 | OcHOBHBIC nousitust | 1-8 | 16/24/0 25 K.p-8 3-OIIK-1,
KBAaHTOBOM MEXaHUKH. V-OIIK-1,
VYpaBHeHue B-OIIK-1,
[lIpenunrepa. 3-VK-1,
CranuonapHeie V-VK-1,
COCTOSIHHUSI. B-VYK-1
OnnomepHoOe
JIBUKECHHE.

2 | MomeHT ummynsca. | 9-16 | 16/24/0 25 k.p-16 | 3-OIIK-1,
JIBrkeHue B V-OIIK-1,
LEHTPAIIbHOM oiJIe. B-OIIK-1,
Atom Bogopoaa. CriuH 3-YK-1,

V-VK-1,
B-YK-1
Hmoeo 3a 5 Cemecmp 32/48/0 50
KontpoabHbie 50 C) 3-OI1K-1,
Meponpusitusi 3a S VY-OIIK-1,
Cemectp B-OIIK-1,
3-VK-1,
Y-VK-1,




B-YK-1
6 Cemecmp
1 | Teopus Bosmymienuid. | 1-8 | 23/15/0 25 K.p-8 3-OI1K-1,
KBa3zuknaccuueckoe V-OIIK-1,
npUOIKEHUE. B-OIIK-1,
Tox1ecTBEHHOCTD 3-YK-1,
YaCTHI] V-VYK-1,
B-VK-1
2 | Arombl u wmosekynsl | 9-15 | 22/15/0 25 k.p-15 | 3-OIIK-1,
Teopus paccessHus V-OIIK-1,
B-OIIK-1,
3-YK-1,
V-VK-1,
B-VK-1
HUmoeo 3a 6 Cemecmp 45/30/0 50
KoHTpoJbHbIE 50 C) 3-OI1K-1,
Meponpusitusi 3a 6 V-OIIK-1,
Cemectp B-OIIK-1,
3-YK-1,
V-VK-1,
B-YK-1

* — COKpalleHHOE€ HaUMEHOBaHHE (POPMBbI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U
(wn) sK3aMeH

COKpaH_IeHI/Ie HanuMEHOBaHUHU (I)OpM TEKYHICro KOHTPOJIA U aTTeCTalluu pa3JICIOB:

Ooo3nauenue | IloiHOe HaMMeHOBaHKE

K.p KontposnbHas pabora

5 DK3aMeH

KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. Jac.

5 Cemecmp 32 48 0

1-8 OcHoOBHbIE MIOHATHSI KBAHTOBOH MEeXaHMKH. YPaBHEHHUE 16 24 0
IIpeannrepa. Crannonapueie cocrosiHusi. OqHoMepHoOe
JABUIKEHHe.

1-3 Oneparopsl 1 onepanuu ¢ HUMHU. BosiHOBast pyHKIUSA Bcero aynutopHbIX yacoB
BBoauTcs noHsTHE ONIEPaTOpOB, paCCMaTPUBAIOTCS MX 4 |6 [0
CBOMCTBA U BO3MO>KHBIE OIIEpAllMK ¢ HUMH. BBoguTCS Ownnaiin
Ba)KHEHIIIEe MMOHATHE KBAHTOBOU MEXaHUKU - BOJIHOBAS 0 0 0

GyHKIUS Kak crmocod Hanboliee MOJTHOTO ONMUCAHUS
KBAaHTOBOMEXAHUYECKOUN cucTeMBbI. PaccmaTpuBaroTcst
OCHOBHBIE CBOMCTBa BOMHOBOU (hyHKITMU. Oco00e BHUMaHUE
yJEsAeTCs TPAKTOBKE KBajIpaTa €€ aMIUTHTYIbI Kak
BEPOSTHOCTH PE3YJIbTaTa COOTBETCTBYIOIIETO U3MEPEHHSI.

4-5 I'amuabronnan. Oneparop umnyabca. IIpeacrasiaenue Bcero ay1uTopHbIX 4acoB

I'aiizenOepra. Ypasuenue lllpexnnrepa 4 ] 6 ] 0




BBoautcs noustre oneparopa I'amuibsToHa, COOCTBEHHOE
3HAYEHUE KOTOPOr0 UMEET CMBICII IIOJTHOW SHEPTUU
KBaHTOBOMEXAHUYECKOM CUCTEMBI. BBOIUTCA MOHATHE
oleparopa UMITyJIbCa, PACCMaTPUBAIOTCS CIIOCOOBI
HMITYJIbCHOT'O U KOOPJAMHATHOTO ONMCAHUs
KBaHTOBOMEXAHUYECKUX cucTeMBbl. C IOMOLIBIO onepaTopa
I"amunbTOHA cTpoutcs ypaBHeHue [llpenunrepa.

Ownnaiig

0 0 0

OcHoBHbI€e cBOiicTBa ypaBHeHnus LlIpequnrepa.
Crannonapnsble cocrosinusi. BosiHoBoii naker.
CooTHolIeHHEe Heompe/1eIeHHOCTH

PaccmaTpurBaroTCsi OCHOBHBIE CBOMCTBA YpaBHEHHUS
HlpenuHrepa u cTalliOHApHBIE COCTOSHUSA KaK MPOCTEUIITNI
IIpUMEp €r0 NPUMEHEHUS K OITMCAHUIO
KBaHTOBOMEXAHUYECKUX CUCTEM C IMOCTOSIHHBIM 110 BPEMEHU
IIOTCHIIMAJIOM. BBOI{I/ITC?I MMOHSTHE BOJIHOBOI'O MakeTta. 13
o0IIMX COOOpaKEHMI BIBOAUTCSI COOTHOIICHUE
HeomnpeaenénHoctel ["alizenOepra s pa3InyHbIX Map
COMPSIKEHHBIX BETMYUH (MMIYJIbC-KOOPAUHATA, SHEPTUS-
BpeMmsi).

Bcero AyAUTOPHLBIX YaCOB

4 |6 |0

Ownnaity

0 0 0

Onnomepnoe aBu:xenue. [llorenunanbHas ssma. JInHeiiHbIH
rapMOHUYECKHI OCUHJLIATOP.

B kauecTBe npuMepa paccMaTpuBaeTCs
KBaHTOBOMEXaHUYECKasi CHCTEMA C OJJTHON CTENIEHBIO CBOOOIBI.
BBoautcs noHsATHE MOTEHIMAIBHOTO Oapbepa,
IIOTEHIMAIBHOU sIMBL. PaccMarpuBaeTcst BaXKHEMIIUI YUCTO
KBaHTOBbIHN 3¢ ekt - TyHHEenupoBanue. Ocoboe BHUMaHKE
YACIAETCS JINHEUHOMY TAPMOHUYECKOMY OCLHILIATOPY, IS
KOTOpPOT'O CTPOUTCS NOJIHOE pelieHue ypasHeHus Llpénunrepa
C IPUMEHEHUEM CBOWCTB PSII0B U MOJIMHOMOB DPMHUTA.
Crpounrcst PHEPreTUUECKU CIIEKTP KBAHTOBOI'O OCLAIUIATOPA,
Ha IpUMepe KOTOPOro MPOsIBISETCS €1 OJUH YUCTO
KBaHTOBBIN 3()(peKT - HeHyseBast SHEPTHsI OCHOBHOT'O
COCTOSIHMSI, TaK Ha3bIBaeMble "HyJeBble KojeOaHus'".

Bcero AYJJUTOPHBIX YaCOB

4 |6 |0

Ownnaitg

0 0 0

MomeHT UMy abca. BHKeHHe B HEHTPAJIBLHOM I10J1€.
ATtom Boopoaa. Cnun

16 24 0

MomenT umnyJibca. CoGcTBeHHbIE 3HAYEHUS] U BEKTOPbI.
CJ10:xeHe MOMEHTOB

BBoauTcs moHsTHE MOMEHTA UMITYJIbCa B KBAHTOBOM
MEXaHHKE, pACCMATPUBAIOTCS €r0 CBOMCTBA, COOCTBEHHBIC
3HAYEHUS U MPOEKINH HA BbIIETICHHbIE TPOCTPAHCTBEHHBIE
ocr. CTpOUTCS TIPEICTABICHHE KBAHTOBOMEX aHUIESCKOM
CHCTEMBI Ha OCHOBE COOCTBEHHBIX BEKTOPOB MOMEHTA
UMITysIbca. PaccmarpuBaeTcs clioskeHne MOMEHTOB B
KBaHTOBOHM MEXaHHKE.

Bcero AYJJUTOPHBIX YaCOB

4 |6 |0

Ownnaitg

0 0 0

11

JBukeHMe B HEHTPAJIbHOM moJje. O0mme cBoicTBA.
Pa3zioxenue mjioCcKou BOJHBI M0 chepruuecKuM.
PaccmarpuBaroTcsi KBAHTOBOMEXAHUYECKHE CUCTEMBI CO
chepruecKkd CUMMETPUYHBIM MTOTeHIIUAIOM. OTAETHHO
BBIBOJIUTCSI YpaBHEHUE IS paAHAIBHON (DYHKIIH, CTPOSITCS
€€ aCUMITOTUKH U TIOJIHBIA CIIEKTP COCTOSHUIMA.
[TokaswiBaeTcst, 9TO BOTHOBAS (h)YHKIIHSI, OMTHMCHIBAIOIIAS
KBAaHTOBOMEXAHUYECKYIO CUCTEMY C LIEHTPAIbHBIM MOJIEM,

Bcero ayuTopHbIX 4acoB

4 IG [0
Onian
0 0 0




¢bakTopuzyercs 1no chepruueckuM QyHKIUSIM.

13-14 | Arom Bogopoaa. CesizanHble cocTosiHusi. HenpepbIBHBIIH Bcero aynutopHbIX yacoB
CIeKTP. 4 |6 [0
B kauecTBe nmpumepa LEHTPaIbHOTO MOJISI pACCMaTPUBAETCSA Omnnaiin
KYJIOHOBCKHI MoTeHIuMal. Pa3BuBaercs Mo1eib 0 0 0
BOJOPOJONOA00HOTO aTOMa, B paMKaX KOTOPOil BOSHUKAET
CIIy4ailHOE KYJIOHOBCKOE BBIPOXKIEHUE COCTOSIHUI. BBOoAUTCS
MOHSATHE YHEPTUH HOHU3ALMH U HEIPEPBIBHOT'O CIEKTPa
COCTOSIHHIA.

15-16 | Cnun. MaTtpuns! [ayim. Bcero ayauTopHbIX yacoB
BBoautcs oqHO 13 PpyHIaMEHTATBHBIX YMCTO KBAHTOBBIX 4 \ 6 \ 0
MOHATUH - ClIMH. PaccmaTpuBaeTcs oneparop CluHa U €ro Omnnaiin
coOcTBeHHBIC 3HaueHUs. [loka3pIBaeTCsl, 9TO B MATPUIHOM 0 0 0
MPEACTABICHUH OIIEpaTOpaM CIIMHA OTBEYAOT TaK
Ha3zbpiBaeMble MaTpullbl [laynu. BBonurces nonsrue cnuHopa.

6 Cemecmp 45 30 0

1-8 Teopusi Bo3mymennii. KBazukiaccuueckoe npudamxenne. | 23 15 0
ToknecTBEHHOCTDH YaCTHIY

1-2 Craumnonapubie Bo3mymenusi. Cexky/isipHoe ypaBHeHue. Bcero ayuTopHbIX 4acoB
dddexr Tapka 6 | 4 | 0
3HAKOMCTBO C T€OpHEl BO3MYIIIEHUH B paMKaX KBaHTOBOM Ounaiin
MEXaHUKH HAUUHAETCS C PACCMOTPEHMSI CTAllMOHAPHOM Teopuu | 0 0 0
BO3MYIIIEHU KaK 0€3 BHIPOXKICHUS, TaK U C BEIpOXKACHUEM. B
KaueCcTBEe KOHKPETHOTO IpUMepPa MPUMEHEHHUS IOCTPOCHHOU
MOJICJIM U3y4YaeTCs MOBEICHNE aTOMa BOIOPO/ia B cl1aboM
OJIHOPOJIHOM 3JIeKTpHuecKoM mnoJe. [loka3zpiBaercs, Kakum
00pa3oM MPOUCXOIUT PACIICTICHUE BBIPOKIACHHBIX YPOBHEH
SHEPTHUU 32 CUET MOMPABKU K SHEPTUU BO30YKIEHHOTO
cocTosiHus, - g dekt [tapka.

3-4 Bo3mymienus, 3apucsiue ot BpeMeHu. COOTHOLIEHHE Bcero aynutopHsix 4acoB
HeonpeaeJeHHOCTH 118 JHePIruH. 6 | 4 0
N3yuaroTcst OCHOBBI HECTAIMOHAPHOW TEOPHUH BO3MYILIEHUM. Owunaiin
Oco6oe BHUMaHHE YJEISII0TCS aIna0aTUYECKUM U BHE3AMTHBIM | () 0 0
BO3MYIIEHUAM, IEPUOANYECKUM BO3MYLIEHUsIM. 13
BBIPKEHHUS /I BEPOSITHOCTH TIEPEX0/a Mo/ ICUCTBUEM
HECTAallMOHAPHOTO BO3MYILIEHHS BBIBOJUTCS] COOTHOILLIEHUE
HEONpeneNEHHOCTEN Il YHEPTUM U BPEMEHH.

5-6 BouiHoBasi pyHKIMSI M TPAHUYHBIE YCJIOBUS B Bcero aynutopHsix 4acoB
KBa3uKJaccuueckoM ciaydae. [I[paBuia kBaHToBaHuUs 6 | 4 | 0
Bopa-3ommepdeanaa. Ilpoxoxnenue yepes OHnaita
NMOTEeHUHAJIbHBIH 0apbep 0 0 0
J51s ocTaTOYHO TITYOOKON U MIUPOKON MOTSHIIUATHHON MBI
OKa3bIBACTCS MPUMEHUMBIM KBa3HKIACCUIECKOE
MpuOIIKEeHNe, T.K. B TAKOM MOTEHITHAIe BOZMOYKHO
CYIIIECTBOBAHUE BHICOKOBO30YKEHHBIX SHEPTETHUECKUX
ypoBHEW. BriBoaUTCS NpaBuiio kBaHToBaHus bopa-
3ommepdenbaa st HaXOXKACHUS TAKUX COCTOSTHHUM JIJIst
Pa3INYHBIX TPAHUYHBIX YCIOBUH Ha BOJHOBYIO (DYHKIIHIO.

7-8 IpuHIUN HePa3THYUMOCTH TOXKAECTBEHHBIX YaCTHII. Bcero aynutopHsIx 4acoB

O0OMeHHOe B3auMoO/IeicTBHEe
CrtpouTcs Tak Ha3pIBa€MOE MPECTABICHUE B3aUMOICHCTBUS, B
paMKax KOTOPOTO BO3HUKAET BaKHbI YHUTAPHBIN OMEPATOP —

5 |3 |0
Ounaitn
0 |0 |0




S-marpuna. BBogurcs B paccMoTpenue GpyH1aMeHTaIbHbIH
NPUHINI HEPA3TMYMMOCTH TOKAECTBEHHBIX YaCTHIL,
MIPOBOJIUTCS pa3/ieJeHne KBAHTOBBIX YaCTHIl Ha (pepMHUOHBI U
0030HBI. V3 mpuHIHIIA HEPA3TMYMMOCTH TOKIAECTBEHHBIX
YJaCTHIL CJIEyeT CYIIECTBOBAHUE SBJICHUS OOMEHHOTO
B3aUMOJEHCTBHUS H, CIIEIOBATEIILHO, 0OMEHHOTO PACILEIICHUS
YPOBHEH.

9-15

ATOMBI U MOJIEKYJIbI. Teopusi paccesiHust

22 15 0

9-10

Boagoponononoonbie ypoBHu 3Heprun. YpapHenue Tomaca-
®epmu. [lepuoanyeckasi cucrteMa 3J1IeMEHTOB. ATOM B
3J1eKTPHYECKOM U MarHUTHOM HOJISIX

J1j11 aTOMOB € OOJIBIIUM YHCIIOM 3JIEKTPOHOB CTPOUTCS
onucarenbHasi MOZEIb, IPU3BaHHAs OIMCATh U3MEHEHUS
rJ100aTBbHBIX XapaKTEPUCTUK CUCTEMBI C U3BMEHEHUEM
aTOMHOTO0 uncia. B pamkax Mozenu BbIBOJUTCS ypaBHEHHE
OTHOCHUTEIILHO COOTBETCTBYIOIINX BOJHOBBIX (DYHKIIUH,
Ha3bIBAEMOE YHUBEPCAIbHBIM yYpaBHeHHEM Tomaca-Pepmu.
OTaenpHO paccMaTPUBAIOTCA OCOOCHHOCTH MOBEICHUSI aTOMOB
B JIEKTPUYECKOM U MAarHUTHOM MOJISIX.

Bcero ayuTopHBIX 4acoB

8 |5 [0

Ownnaiig

0 0 0

11-13

OO0mas Teopus paccessnusi. Popmy.aa bopua.
KBasukaaccnueckuii ciaydaii. Paccesinue Ob1cTpBIX U
MeUIeHHBIX yacTul. @opmy.ia Pesepgopaa.
CTO/IKHOBEHUS TOK/AeCTBEHHbIX YaCTHII.

PaccmarpuBaroTcss OCHOBBI KBAaHTOBOM Te€OpUHU paccesiHus. s
YIPYrux OMHAPHBIX COYJAPEHUI YacTUIl BRIBOAUTCS (opmyIa,
onuchIBaromias 00pHOBCKoe nmpuodmkenue. U3ydyarorcs
IIPOLIECCHI PacCcesHUs OBICTPBIX JIEKTPOHOB aTOMOM, a TaKXKe
paccestHie MEJUIEHHBIX YacThll. PaccestHue KyJOHOBCKUM
nosieM npuBoIUT K Gopmyie Pesepdopaa. OtaenbHO
paccMaTpUBAIOTCS OCOOEHHOCTH CTOJIKHOBEHHH
TOXIACCTBCHHBIX YaCTHII.

Bcero AYJUTOPHBIX YaCOB

7 |5 [0

Ownnaitg

0 0 0

14 -15

AHaJIMTHYECKHE CBOMCTBA AMIUINTY/ABI PACCeSTHUS.
Pe3zonancHoe paccessnne. Heynpyroe paccesinue. GpopMyJibl
Bpeiita n Burnepa. Cedyennsi BOJIM3H OPOra peakuuu
Crpoutcs GyHKIUS aMIUTUTY/1a paccesHus, IPOBOIUTCS
aHaJIN3 €€ aHAIUTUYECKUX CBOMCTB C IIPUBJICUEHUEM METO/0B
TOKII. PaccmaTpuBaeTcsi pe30HAHCHOE PacCesHUE
MeaneHHbIX yacTH. [IpoBoauTcs 00001eHne Teopuu
paccesHUsI Ha cilydail HeyIIpYruxX CTOJIKHOBEHHH YacTHLl,
BBIBOJATCA (hopMyibl bpeiita u Burnepa, MHOrokaHanbHOe
paccesiHue, a TaK)Ke CeYeHHs paccessHUs BOJIM3H Mopora
peaKLuy Ipy HEYIIPYTOM B3aUMOJICHCTBUU YaCTHLL.

Bcero AYJAUTOPHBIX YaCOB

7 |5 [0
Ownnaitg
0 0 0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3navenue | [lo1HOe HAMMEHOBaHUE
9K ONEKTPOHHBIN KypC

IIM ITonTHOTEKCTOBBIN MaTepuan
I1I1 IToTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuansl

AM Aynuo-marepuanbl

I1p3 IIpeseHTanuu




T TecTbl
OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEpPUAIIbI
ncC M HTEepaKTUBHBIA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B kypce KBaHTOBOW MEXaHHKH HCHOJB3YIOTCS TPAJAUIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH:
JeKIMHM, CEMHUHAPCKHUE 3aHATHS ¢ pa300opoM 3amady ¥ NMPUMEpPOB, TEKYIIUE JIOMAIIHHE 3aJaHUs U

OoJIbIIIKE JOMAIIHUEC 3aJaHus.

7. ®OH/I OHEHOYHbLIX CPEJACTB

@DOH/JT OLIEHOYHBIX CPEACTB M0 TUCIUIUIMHE 00ECIeUNBAET IPOBEPKY OCBOCHHUS MIIAHHPYEMbIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,

pY6C)KH01"O U IPOMCIKYTOYHOI'O KOHTPOJIA MO0 JUCHUIIIINHEC.

CBs13b MCKOAY CI)OpMI/IpyeMLIMI/I KOMIICTCHIIUSAMU U q)OpMaMI/I KOHTPOJII HX OCBOCHHUA

IIPEJCTaBICHA B ClIeAyIOLIeH Ta0nuLe:

Komnerenmust HNuaukaropsl ATTecTauMOHHOE ATTecTallMOHHOE
OCBOEHMUS meponpusitue (KII 1) meponpusitue (KII 2)

OIlK-1 3-OI1K-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
Y-OIIK-1 9, k.p-8, k.p-16 9, K.p-8, K.p-15
B-OI1K-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15

YK-1 3-VK-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
Y-VK-1 9, k.p-8, k.p-16 9, K.p-8, K.p-15
B-YK-1 3, x.p-8, k.p-16 9, k.p-8, k.p-15

IIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHXKEHHI

[IIkama KaXA0ro KOHTPOJBHOI'O MEPOIPHATHS JIEXKUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrectanus o AMCUUIUIMHE oleHuBaercs no 100-
OaJUIbHOM IIKaJIe U MpeAcTaBiseT co0oil cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOLIEH IIKAIOM:

Cymma OannoB

OrneHKa 110 4-ex
OaJUILHOM IIIKAJIE

OrneHKa
ECTS

TpeGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCIUIIMHBI

90-100

5 — «omauunoy

OneHka «OTINYHOY» BBICTABIISAETCS CTYAEHTY,
€CJIM OH ITyOOKO M ITPOYHO YCBOMII
MIPOrpaMMHBIN MaTepuall, HCYEPIIBIBAIOLLE,
[IOCJIEI0BATENBHO, YETKO U JTIOTUYECKU
CTPOMHO €ro U3J1araet, yMeeT TECHO
YBA3BIBaTh TEOPHUIO C IPAKTUKOM,
HCIOIB3YeT B OTBETE MaTepHall
MOHOrpaUIeCKOM JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

OrneHka «XOpouIo» BBICTAaBIJIAETCS CTYACHTY,
€CJIU OH TBEPJIO 3HACT MaTepuall, I'PaMOTHO U
IO CYILECTBY M3JIaraeT ero, He IOIMycKas
CYLIECTBEHHBIX HETOUYHOCTEN B OTBETE HA




BOIIPOC.

65-69 O11eHKa «yIOBJICTBOPUTEIHLHO

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3- YCBOMWJI €T0 JIeTaliel, TOMyCKaeT HETOYHOCTH,
60-64 «Y00811eMBOPUMETLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapylmeHus JJOTUYCCKOU
IOCJICAOBATCIIBHOCTH B N3JI0KCHUU
IPOrPaMMHOI0 MaTepuaa.

OmeHKa «HEYIOBICTBOPUTEIHEHO)
BBICTaBIISACTCS CTYACHTY, KOTOPBIH HE 3HAET
3HAYUTEIHHON YaCTH IPOrPAaMMHOTO

9_ Marepuana, J0IyCcKaeT CyIeCTBCHHBIE
Hwuxe 60 F oumOku. Kak mpaBuiio, omeHka
«HEYO06TEMEOPUMENLHON «HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTyZIeHTaM, KOTOpbIe He MOTYT IPOIOJKUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHHA 10
COOTBETCTBYIOIIEN JUCLHUILIUHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAA JIMTEPATVYPA:
1. O M91 KBanToBas mexanuka : , MypasbeB C.E., Mocksa: MU®U, 2009

2. 53 K17 PykoBoacTBO K pemieHuto 3aaa4 1o ¢usuke "OcHOBbI KBaHTOBOU (hu3uku. CTpoeHue
BellecTBa. ATOMHas U afepHas pusuka" : yuebHoe nocodbue /i By30B, Kanamuukos H.I1., Mockaa:
HUAY MUDU, 2012

3. 530 JI22 Teoperunueckas ¢pusuka T.3 KBanroBas mexanuka. HepenstuBucrckas teopus, Jlanaay
JL.J., Mocksa: ®uszmarnut, 2024

JOIIOJIHUTEJIbBHASA JIMTEPATYPA:
1. 53 ®73 3agaun o kBanToBOM Mexanuke T.1 , @mrorre 3., : URSS, 2008
2. 53 ®©73 3agaun o kBanToBoM Mexanuke T.2 , dmrorre 3., : URSS, 2008

3. 530 JI22 Teoperuueckas ¢pusuka T.3 KBantoBas mexanuka. HepenstuBuctckas teopus, Jlannay
JLA., : ®uzmatiut, 2004

I[MTPOI'PAMMHOE OBECITEYEHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/




9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECHIEYEHUE YYEBHOM
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UIAA CTYJAEHTOB

MeTtonuyeckue peKOMEHAANUN 10 OCBOCHHUIO TEOPETUYECKOTO MaTepHala.

Jnis ycrnemHoro u3y4deHUs Kypca HEOOXOAMMO MPUIEP>KUBATHCA OMPEEIEHHON METOIUKH
3aHsaTuil. OCHOBHOE YCJIOBHE yCIIeXa — CHUCTEMAaTUYECKUE 3aHSATHS.

Jls ycnemHoro OCBOCHMsSI TEOPETHUYECKOM YacTh Kypca HEOOXOAMMO PETYNSIpHO MOCEeUaTh
JEKUMU ¥ BecTU KOHCHekT. [locie kaxaol JIeKIUH cieayeT BHUMATEIbHO pa30upaTh JIEKIIMOHHBIN
Marepuai, MNpuYEM NpPH HEOOXOJIMMOCTH CIEIYET MPOACNIBIBATb HEKOTOPBIE JIONOJIHUTEIbHBIE
BBIKJIAJIKH, €CIIM Takhe ObLTH OCTaBJICHBI JIEKTOPOM JUIS CAMOCTOSITEIbHON paboTsl. [lepen Hauanom
KOKIOW JIEKIIMA HMMEET CMBICI MPOCMOTPETh KOHCIIEKT, YTOOBI YCBOSHHE HOBOI'O MarepHuala
MPOXOAWJIO JIy4lle, TaK Kak B OOJBUIMHCTBE CIIydaeB H3JI0KEHUE OIMPAETCs Ha MaTepuail,
MIPOYUTAHHBIN HA MPEABIIYIINUX 3aHATUAIX.

Jl1 MONMHOro OCBOEHHMs Kypca HEJOCTAaTOYHO M3y4aThb JIMILIb JEKIHUOHHBIA MaTepuan. B xoxe
OCBOEHHMS Kypca CIIeQyeT 4YMTaTh KHWIHM, IIPEAJIOKEHHBIE B CIMCKE JIMTEpPATypbl IO Kypcy.
HacTtodarenbHO  pekOMeHJyeTcsi TakKe  MCIOJIb30BaThb  JUTEpaTypy, OOO3HAUEHHYIO  Kak
«JIOTIOJIHUTEIIbHAS», a TAKXKE CaMOCTOSTENbHO WJIM C IIOMOIIbIO IpernojaBaTesiss MCKaTb U JIpyrue
uctoynukd. [Ipu pabore ¢ nuTeparypoii mouTH O0ECroIe3HO TOIBKO YHTATh MPEATIOKESHHBIN MaTepral.
Cnenyer mnponenbiBaTh BCE WM XOTS Obl OCHOBHBIE BBIKJIAAKH. BakHO OCO3HaBaTh, 4YTO TOJBKO
CaMOCTOSITEJIHO IIPOJICTIAHHbBIE BBIKJIAIKNA IPUBOAAT K IMOHMMaHUIO MaTepuana. Bee, 4ro ocranoch
HETOHATHIM, CIIEYeT CIIPOCUTh y MpernoaaBatelis Ha Onmxkaiiiem 3ansatud. Ecnu gaxe 1enslid pasaen
OCTaJICS HESICHBIM, 3TO HE II0Ka3aTeslb BallMX CIIOCOOHOCTEW; CKOpee BCEero Bbl ellle HE Hadaju
3aJjaBaTh BONPOCHI ce0e W JpyruM. A H3Y4YUTh TEOpeTHYecKylo (u3uKy Oe3 BOMpOCOoB: 3aueM?,
nouemy?, oTKyaa? — HEBO3MOXKHO. To *ke KacaeTcs U pa3dopa JEeKIIMOHHOIO MaTepHara.

MeTtonnueckre peKOMEHJANUH T MOJATOTOBKH K CEMHUHAPCKUM 3aHATUSAM U PEIICHUIO 3a]1a4.

IIporpamma Kypca HW CEMECTPOBBI KaJ€HJApPHBIA IUIAH COCTABJIEHBI TaK, YTO TEMBI
CEMHHApCKUX 3aHATHM CIENYIOT 3a TeMmamu Jekiud. W mporpamma Kypca, M CEMECTPOBBIN
KaJIeHJAAPHBINA TJIaH JTOCTYMHBI KOKIOMY CTYACHTY Ha caiiTe y4yeOHOro yIpaBlIeHHS YHHUBEPCHUTETA.
[Ton-roToBUTHCS K OYEPEAHOMY CEMHHAPCKOMY 3aHSATHIO - 3TO, MPEXKIE BCero, mpopadoTarh
JIEKUMOHHBI  MaTepuall, COIJJaCHO METOJAMYECKHM pEKOMEHJAUMSIM, JaHHbIM Bblle. Bce
HEBBISICHEHHBIE BOIIPOCHI TEOPUU MOKHO (M HY’KHO) 3a7aTh MPENOJAaBATEN0 B HaYale CEMUHAPCKOTO
3aHsaTUsA. Ha cemmHape, Kak NpaBuWiio, pa30uparoTCs BOMPOCHI M KAaYECTBEHHBIC 3aaud, JTAFOIIUE
BO3MOXXHOCTh Oosiee IIyOOKO MOCTHYbh M3y4daeMblid paszzen Kypca. Kpome Toro, Ha cemuHape ydar
Mpa-BWJIbHO CTaBUTh U PENIaTh 3a/a4M, aHAIU3UPOBATh penieHue 3aaad. [lo nmpoiaeHHoNW Ha ceMHuHa-
pe TeMe JaroTcs 3a7auu sl CaMOCTOSATENBHOTO (JIOMAIIHEro) pelieHus. Y CBOeHHe Kypca BO MHOTOM
3aBHCHT OT OCMBICIEHHOTO BBITIOJTHEHHS JOMAIITHETO 3a/aHus, BJAYMYHBOTO PEUICHHUS OOIBIIOTrO
KOJINYECTBA 3a/1a4.

[Tpu pemienuu 3aaa4 1eaecooOpa3HO PyKOBOJACTBOBATHCS CIASAYIOUIMMHE MPaBUIAMH.

IIpex e BCero Hy»HO XOpOLIO BHUKHYTh B YCJIOBHUE 3aa4H, 3alIMCaTh KPaTKO €€ yCJIO-BUE.



Crnenyer NpUKUHYTh, KaKM€ OCHOBHBIE 3aKOHBI M YPaBHEHHMs M B KakKuUX HPUOJIMKEHUSX
CJIelyeT UCII0JIb30BaTh U 3aIIUCaTh UX, [I0CJIE YETO MONBITAThCS PELLUTD.

3agaua 10/KHA OBITH CHaYaja perieHa B MAaKCUMAalIbHO O0IIeM BUJIE.

[TonyunB pemieHue B oOIIEM BHUAE, HYKHO IMPOBEPUTH, MPABWIBHYIO JIK OHO HMEET pa3-
MEPHOCTb.

Ecnu 3T0 BO3MOXKHO, HCClIe0BaTh OBEJCHUE PEIIECHUS B MPEENbHBIX CIydasx U U300pa3uTh
XapakTep U3y4aeMoil 3aBUCUMOCTH TpaUUECKH.

Eciin BO3MOKHO, ITPY MOJIyYEHUU TOTO WJIM MHOTO PE3yNbTara, CIeAyeT YKa3aTb IPAHULBI €r0
IIPUMEHUMOCTH.

Pemenne 3amau mpuHeceT HaWOOJBIIYIO MOJB3Yy TOJIBKO B TOM CIIydae, €CJIM BBl peIIaeTe
3aJjauu CaMOCTOATENbHO. PemmTh 3agauy 6e3 momoru, 6e3 MoJACKa3Kh 4acTo OBIBACT HENETKO U He
Bcerna ynaercs. Ho paxxe He yBeHYaBIIMECs YCIIEXOM IIONBITKM HAWTH peElIeHHE, €CIU OHU
IPEANPUHUMAIIUCH JIOCTATOYHO HACTOMYMBO, NPUHOCAT OILYTHUMYIO IIOJIb3Y, TaK KaK pa3BUBAIOT
MBILUIEHHE U YKpemsioT Boito. He cienyer OosiTbcs HENPUBBIYHO JUIMHHBIX MaTeMaTHYECKHX
BBIKJIAJIOK, T.K. NOJIOOHBIE «JUIMHHBIE» 33Ja4l NPUOJIMKEHBI K pealbHbIM 33JayaM, ¢ KOTOPBIMU BbI
MOJKETe CTOJIKHYThCS B OyIyleM B HAy4YHOM WU JIpyroii padore.

He cienyer cmymarbecsi TEM, YTO HEKOTOPBIE 3a/layd HE PEIIAOTCS «C XoAy». JlocToBepHO
YCTaHOBJIEHO, 4YTO MpOILIECC TBOpPYECTBA B O0JIACTHM TOYHBIX HayK (a pelleHue 3a7ady €CTb BHJ
TBOPUYECTBA) IpPOTEKaeT Mo cienyrome cxeme. CHavaga UAET MOArOTOBUTENbHAS CTaIusl, B XOJE
KOTOpPOH y4YeHBI HACTOHYMBO WIIET pemieHue mnpoOineMbl. Ecnm pemeHue HailTh HE yhaercs H
npobiemMa OCTaBlieHa, HACTYHaeT BTOpas cTaaus (CTagus MHKyOamuu) — YYEHBIH HE AYMaeT o
npobiemMe M 3aHHMMaeTrcs ApyruMu Bompocamu. OJHAKo B IOACO3HAHMM IPOJOJKACTCS CKpBITas
paboTa MbICIM, KOTOpas 4acTO NPUBOJUT B KOHEYHOM MTOT€ K TpeThe CTaauM - BHE3AMHOMY
03apeHMIO U MOoJyuyeHUto TpeOyemoro pemeHus. Hy)kHO MMeTh B BUAY, YTO CTaAMs UHKyOaluu He
BO3HHUKAET cama co0o0il - i1 TOro 4roObl MYCTUTh B XOJ MalllMHY O€CCO3HATeNbHOro, He00X0AUMa
HAaCcTOIuMBas HHTEHCHBHAs paboTa B X0/I€ MOATOTOBUTEIBHOM CTainu.

Pemenue 3amau, Kkak Mbl yKe OTMEYald, €CTh TaKK€ BUJ TBOPUECTBA U MOTUMHSIETCS TEM Ke
3aKOHOMEPHOCTSIM, YTO U paboTa yueHOro Haj HayuHo# mpoOnemoii. [IpaBaa, B HEKOTOPBIX CilydasX,
BTOpas CTajusl - CTaJus HMHKYOallMM - MOXET ObITh BbIpaK€Ha HACTOJIBKO CJIa00, YTO OCTaeTcs
HE3aMEYECHHOU.

M3 cka3aHHOrO BBITEKAET, YTO PEUICHHE 3aJa4 HU B KOEM CIIy4yae He ClIeAyeT OTKJIaJbIBaTh Ha
MIOCJICAHUM Bedep Mepel 3aHATHSAMH, KaK, K COXKaJCHHIO, HEPEAKO IMOCTYNAalT CTYIEHTH.. B aTOM
ciiyyae Oosiee CIOXKHBIE M NPUTOM Hambosiee colepKaTelbHbIE W TOJIE3HBIE 33Ja4l 3aBEAOMO He
MOTYT OBITh PELICHBI.

B pexomenyembIx cOOpHUKAX 3a/ay, B pasjiese, KOTOPBIM ClIeyeT 3a OTBETaMH, COoepKaTcs
yKa3aHUs K pelleHrto Oosee TpynHbIX 3aaad. OOpamarbcss K HUM HY)XKHO JIMIIb TOCTE TOTO, Kak
HECKOJIBKO MOMBITOK PELINTh 3a/1a4y HE MPUBEYT K YCIEXY.

Metoanueckie peKOMEHAALUH JIJIsl TOATOTOBKH K KOHTPOJIBHBIM M IPOBEPOYHBIM paboTam.

KoHtponbHble paboOThl MPOBOAATCA JUIsI MPOBEPKHM KauecTBa YCBOGHHS Marepuana Hu
BBINIOJTHEHUS 3a7aHUi cTyneHTaMu. OHM OCHOBBIBAIOTCS CTPOrO Ha IMPOWJEHHOM MaTe-pHuaje U He
BBIXOZAT 3a PaMKH H3yiaraeMoro kypca. CBOEBpEMEHHOE M3yu€HHE JIEKLHMOHHBIX MAaTEpHUaJoB U
BBITIOJTHEHUE 3aJaHUil rapaHTUPYET YCHEIIHOE BBIOJHEHUE KOHTPOJBHBIX M MPOBEPOUYHBIX PadoOT.
[Ipy moaroToBke cieAyeT PYyKOBOJACTBOBAThCS OOUICHPUHATHIMH YCTaHOBKaMH, T.€. IOBTOPUTH
M3Y4YEHHBIN Marepuas, 3allOMHUTh OCHOBHBIE WJIEW, NMPHUHLMIBI M pe3ynbTaTel Kypca. He crnenyer
MBITaThCSA «BBI3YOPUTH)» MaTepual, JOCTaTOYHO MOHATh U 3alIOMHHUTDH JIOTUKY BBIBOJA TE€X WJIM MHBIX



pEe3yNbTaTOB M pEIIeHMs 3afad M OCO3HaTh uX (usndeckuii m Mmartemarndeckuii cmeica. [lpm
BBITTOJIHEHUH KOHTPOJIBHOM MIJIM MPOBEPOYHON pabOThl HEOOXOAUMO 3aIUCHIBAaTh BCE OCHOBHBIE IIaru
IPU PEIHICHUH 3aJaud, HE «IIEPECKaKUBas» K KaKOMY-TO MPOMEKYTOYHOMY HJIM OKOHYATEIHHOMY
pe3yabTary 6e3 Kakux-au00 Ha TO PU3UUECKUX WM MaTeMaTHUECKUX 000CHOBaHUH.

Hukakux ocoObix TpeboBanuii k oopmiieHUIo padoT HeT. PaboTa nomkHa OBITH 3aNMCaHa Tak,
4yT0OB! OBbUIA MOHSATHA JIOTHKA pelleHus 3a1ad. OKOHYATEIbHbIH OTBET HEOOXOANMO BBIICIUTH KAKHM-
1100 CIIocOOOM TaK, YTOOBI IMPOBEPSAIOLIEMY OBLTO MOHSATHO, YTO TO U €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOJIUYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

[IpoBeaeHNEe MPAKTUUECKUX 3aHATUN U BBITTOJIHEHHE CAMOCTOSITEILHBIX PadboT

CryneHTsl AOKHBI, UCHOB3Yysd MPOCITYIIAHHBIA Ha JICKIUSAX MaTepuay, HAy4YUuThCA pElIaTh
3amaun 1o Kypcy. Cienyer UCnoib30BaTh PAa3IMUHbIE MPUEMbl BOBJICYCHHS CTYJEHTOB B TBOPUYECKUI
MIPOLIECC OCBOCHHUS Y4eOHOTO MaTepuana: Olpoc CTYACHTOB MO COJACP)KAHUIO MPOUYUTAHHBIX JICKIIHM,
BBI30B CTYACHTOB K JOCKE Ul PELICHMUs TEKYIIHUX 3a7ad, CaMOCTOSTEIbHOE pELICHHE 3aJadd CO
CBEPKOM IMPOMEKYTOUHBIX M KOHEYHOI'O PEe3yJbTATOB PELICHHUs, IIOKA3 MPENo-AaBaTeileM Ha JOCKE
pellIeHUs TUTIOBBIX 33/1a4, CAMOCTOSTEIbHBIEC PA0OTHI.

Opranuzanys KOHTPOJIst

KonTpons 3HaHMi  ocCyllecTBiIS€TCS W IyTeM  MPOBEACHUS  KOHTPOJIBHBIX WM
CaMOCTOSITENIbHBIX Pa0OT ¢ MOCIEAYIOUIEH TPOBEPKOM.

Ha ocHOBaHMM 3THX pe3yNbTaTOB BBICTABISETCS OLEHKA 10 aTTECTAllUK Pa3esIoB.

ITpoBeneHme 3a4€TOB U K3aMEHOB

Jlis nomycka K IpOMEXyTOUHOW aTTecTallii HEOOXOJMMO UMETh MOJIOKUTENbHbIE OLIEHKHU I10

KaxJi0i TeMe. Bo BpeMs aTTecTaniii CTYJEHT MOJTy4YaeT WHIUBUIYAIbHBIA OWUJIET U TOTOBUT OTBETHI
Ha BOIPOCHI 1O KypCy.
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