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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

KBAHTOBAS MEXAHUKA
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AHHOTALMS

Kypc HepensiTMBHCTCKOW KBAaHTOBOM MEXaHHMKH SIBJISIETCS 4YacThbio (yJaMEHTAJIbHOTO IIMKIIA
OCHOBHBIX pa3/ielioB TEOPETHYECKOW (DM3MKM, M3ydaeMbIX cTyneHTamu. Kypc mocTpoeH Ha OCHOBE
kiaccuueckoro yueObnuka JI.JI. Jlannay u E.M. Jludmuna u BKIIOYAET U3JI0KEHUE KaK MPUHIUIIOB
KBaHTOBON MEXaHUKH, TaK M 3HAUUTEJIBHOIO 4Mcia npuioxeHui. M3noxxenue u odbeM maTepuana
pacuuTaHbl Ha [OATOTOBKY CIELUHUAIUCTOB, 3aHUMAIOIIMXCA HCCIIENOBATENbCKOM paboToil B
HKCHEPUMEHTAIbHOMN U TEOPETUUECKOH PU3HKeE.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

[enpt0o Kypca KBaHTOBOM MEXaHUKHU SBJISETCS O3HAKOMIIEHHE CTYACHTOB C OCHOBHBIMH
MOHATUSAMM Y MPUHLIMIIAMU KBAaHTOBOM MEXaHUKM U €€ MAaTeMaTHYeCKUM amnmaparoM. B pesynbrare
YCBOGHHSI Kypca CTYIEHTHl OyOyT CIOCOOHBI MPHUMEHSATh METOABl KBAaHTOBOW MEXaHMKH K
HCCIIEA0OBAHUIO MPOCTEHIINX KBAHTOBBIX CHCTEM: aTOMa BOJAOPOAA, POTAaTOPa, OCLUMIUIATOpPA U Ap., a
TaKKe JJi1 pelleHus Mnpocredmmx 3anad. OBllajieHHe KBAaHTOBOW MEXaHHKOM B TakoM OO0beMme
MO3BOJIUT CTYJI€HTaM B OyayIlIeM U3ydaTh Jpyrue pa3zesibl COBpeMEHHON (U3HKH.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

Jlns ocBOEHMsI Kypca CTYAE€HTaM HEOOXOJUMbl 3HAaHUS KJIACCUYECKOH MEXaHUKH U
JIEKTPOAMHAMUKH, A TAKXKe 3HAHHE COOTBETCTBYIOLIUX pa3/efIOB MaTEMAaTHKHU: JTUHEHHOW anredpsl,
TEOPHH ONIEPATOPHOTO UCUUCIICHUS U YPAaBHEHUI MaTeMaTu4eckoi GU3UKU. 3HaHUS, TIOTy4YEeHHBIE IPU
M3YyYEHUH Kypca KBAaHTOBOW MEXaHUKH, HEOOXOTUMBI IJIsi PabOTHI MO CIEHUAIBHOCTH M OCBOCHUS
MOCIEAYIOMUX KYpPCOB TEOPETUYCCKOW (U3MKH: CTATHCTUYCCKOW (U3HUKH, PEIATHBUCTCKOM
KBAaHTOBOW MEXaHUKH, TEOPETHYECKOW (H3MKH TBepaoro Ttena. Kpome Toro, 3HaHWE KBaHTOBOU
MEXaHHKH COBEPIICHHO HEOOXOAMMO MPHU OCBOCHMHM MHOTHX CIELHMAIU3UPOBAHHBIX JUCIUIUIMH IO
TEOPETUYECKON U HKCIIEPUMEHTAIBHOMN (pU3HKe, N3ydaeMbIX CTYJEHTaMU CTapIINX KypCOB.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETECHIHH:

Kon n naumenoBanue komnereHuu | Koa u HauMeHOBaHUE MHAMKATOPA JTOCTHXKECHHS
KOMIIETEHIINH

OIIK-1 [1] — CriocoGeH npuMeHSThH 3-OIIK-1 [1] — 3HaTh (hyHIaMEHTAIBHBIE OCHOBBI,

(yHIaMeHTalbHbIC 3HAHMS, MOJTyuYeHHBIE B 00J1aCTH HH()OPMAIIMOHHBIX TEXHOJOTHUH,

MOJTy9YCHHBIC B 00JIACTH (PU3UKO- €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 3HATh METO/IbI

MaTeMaTHYCCKUX U (WJIH) aHaju3a nHpopmaIuy.

€CTECTBEHHBIX HayK, U ucnoib3oBath | Y-OIIK-1 [1]— YmeTs ucnosib3oBaTh Ha IPAKTUKE

UX B MpodeccuoHaIbHON yrayOseHHble PyHIaMEeHTalbHbIE 3HAHUS, TTOyUYEeHHBIC B

NeSTEILHOCTH, B TOM YHUCIIe B chepe 00JIaCTH €CTECTBEHHBIX U TYMaHUTapHBIX HAYK.

eJarornyeckou IeaTeabHOCTH B-OIIK-1 [1] — Bragets HaBbIkaM#u 0000IIIEHUS, CHHTE3a 1
aHaym3a pyHIaAMEHTaTBHBIX 3HAHUH, TOJIYICHHBIC B 00JIACTH
MH(OPMALIMOHHBIX TEXHOJIOTHI, €CTECTBEHHBIX U
TYMaHUTApHBIX HAYK, BJIAJIETh HAYYHBIM MHUPOBO33PEHHEM




VYK-1 [1] — CrtocobGeH oCcymiecTBIATh
TOWCK, KPUTUYECKUI aHATTU3 U CHHTE3
nH(pOpMaIU, TPUMEHSATH CUCTEMHBIN
MOAXO/JT JISl PEIISHUS TTOCTaBICHHBIX

3a7a4

VYKE-1 [1] — Cnocoben

3HaHUA €CCTCCTBCHHOHAYYHBIX
AUCHUIUINH, IIPUMCHATD MCTObI
MaTEMaTUYICCKOIro aHajin3a u
MOJCIIMPOBAHUS, TCOPECTUUCCKOI'O U
OKCIICPUMCHTAJIIBHOT'O UCCICIOBAHUSA
B IMIOCTABJICHHBIX 3aJadax

HUCIIOJIB30BaTh

3-VK-1 [1] —3uaTh: MeToauKu cbopa u o0paboTKu
nH(pOpMaIINHY; aKTyallbHbIE POCCUNCKHE U 3apyOeKHbBIE
WCTOYHUKU MH(pOpMaluu B chepe npodeccruoHalbHOM
NeSTeIbHOCTH; METOJI CUCTEMHOTO aHAIIU3a

V-VYK-1 [1] — YMeTh: npuUMeHATh METOIUKH TTOUCKA, cOOpa U
00paboTKu MHPOPMAITH; OCYIIECTBISATh KPUTUIECCKHIMA
aHAJIN3 U CHHTE3 MHPOPMAITUH, TOTYICHHON U3 Pa3HBIX
HMCTOYHUKOB
B-VK-1 [1] — BnageTs: MmeTomamu nmoucka, coopa u
00paboTKH, KPUTUYECKOTO aHATN3a U CHHTE3a HH(POpPMAIIHH;
METOJIMKOH CHCTEMHOTO TIOJIX0/a JUTsl PEIICHHUS
MOCTABIIEHHBIX 3a7a4

3-VKE-1 [1] — 3HaTh: OCHOBHbBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIUIUINH, METOIbI
MaTeMaTHUYECKOr0 aHallu3a U MOJEIUPOBAHMUS,
TEOPETUUECKOTO W SKCIIEPUMEHTAIBHOTO HUCCIICIOBAHUS
V-VKE-1 [1] — yMeTb: ucnonb30BaTh MAaTEMATHUECKUE
METObI B TEXHUYECKUX MPHUIIOKEHUSIX, PACCUNTHIBATH
OCHOBHbBIE YUCJIOBbIE XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
periaTh OCHOBHBIC 33/1a4¥ MAaTEMAaTHICCKON CTAaTUCTHKU;
peuiaTh TUIOBBIE paCUETHBIE 3a/1a4n

B-VKE-1 [1] — B1ageTh: MeTOIJaMU MaTeMaTHIECKOTO
aHaJM3a U MOJICJIMPOBAHUS; METOJAMU PEILICHUS 3a7a4
aHaJIM3a U pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH IIPHUEMaMH 00paOOTKH SKCIIEPUMEHTAITBHBIX
JTAHHBIX, METOAaMH pa0OThI C TPUKIATHBIMUA TPOTPAMMHBIMHU
MPOAYKTAMH

HpO(bCCCI/IOHaJ'IBHLIG KOMIICTCHIIMMN B COOTBCCTBHMM C 3aJadyaMH H

3HaHUI) IpodeccuoHal

BHOU JIEITEIILHOCTH:

oObekTaMu (0OmacTIMHU

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I1I)

MPOBEJICHUE HAYYHBIX U
AQHATUTUYECKUX
HCCIIEA0BaHUM 110
OTJICIbHBIM pa3jienam
(aTamam, 3agaHUSIM)
TEMBbI (MPOEKTa) B
paMKax MpeaMeTHOU
obyacTu 1o nmpouIIo
CHeIMAIN3aIUY B
COOTBETCTBUHU C
YTBEPKIACHHBIMU

O0beKT nan
00J1aCTEL 3HAHUSA

NPUPOJHBIE U
COIMAJIbHBIC SBICHUS
U TIPOIIECCHI,
OOBEKTHI TEXHUKH,
TEXHOJIOTUH U
HPOU3BO/ICTBA,
MOJICITIH, METO/IbI 1
cpencraa
(byHIaMEHTABHBIX U
HPUKIIATHBIX
UCCJIE0OBAHUN U

Kon n naumeHnoBanue
npogeccuoHaILHOM
KOMIIeTEeHIIUM;
OcHoBaHue
(npodeccuoHaANbHBIH
cranaaprt-IIC, ananus
onbITA)

HAaY4YHO-HCCJICIOBATCIIbCKUH

[TIK-1 [1] - Ciocoben
MIPOBOAUTH COOp, aHATTU3
HAay4YHO-TEXHUYECKOU
nHpopmanuu,
OTEUECTBEHHOTO U
3apy0eKHOT0 OMbITa 110
TEMAaTHUKE UCCIICI0BAHMS

Ocnosanue:
[TpodeccnonanbHbIN
cranaapt: 25.049,

Koa n naumenoBanue
HHIMKATOpPa
AOCTHKEHUS
npodeccuoHaIbLHOM
KOMIIeTeHIIUN

3-T1IK-1[1] - 3nate
crocoObI coopa,
aHaJIM3a HAy9IHO-
TEXHUYECKOMN
uHpopManuy,
OTE€YECTBEHHOTO U
3apy0e)HOTO OTBITA TIO
TeMaTHKe
WCCIICIOBAHMUSL. |
V-IIK-1[1] - YmeTb
CUHTE3UPOBATh U




IUIaHAMH U
METOIUKAMM
HCCIIeJOBaHU
y4JacTHE B IPOBEICHUH
HAOIIOACHUN U
U3MEPEHHU,
BBITIOJITHEHUH
IKCTIEPUMEHTA U
00paboTKe JaHHBIX C
HCIIOJIL30BaHUEM
COBPEMEHHBIX
KOMITHIOTEPHBIX
TEXHOJIOT UM

pa3paboToK B 40.011
0071aCTH MaTEeMAaTHKH,
bU3UKU 1 JpyTuX
€CTECTBEHHBIX U
COLIMAJIBHO-
HYKOHOMHYECKUX HAaYK
1o popuIAM
MPEIMETHOU
JeSITeIbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, a
TaKkxke B chepax
HaYKOEMKOT'0
MIPOM3BOJICTBA,
yIpaBJICHUS U
OusHeca.

aHaJTM3UPOBAThH
HAYYHO-TEXHHYECKYIO
uHpOPMAIIHIO MO
TEMaTHKe
UCCIIeZIOBAHMUSL.
B-TIK-1[1] - Bmanets
HaBBIKaMu cOopa,
CHHTE3a M aHaJIN3a
HAy4YHO-TEXHHYECKOU
nH(popManuuy,
OTEYECTBEHHOT'O U
3apyOeKHOTO OIBITA 11O
TEeMaTuKe
WCCIICIOBAHMS.

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCITUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHHE

[IpodeccuonanbHoe
BOCIIUTAaHUEC

3anaym BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecIeunBaronnX,
(bopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCUOHATBHBIN BHIOOD,
npodeccuoHanbHOE pa3BUTHE U
poeCCUOHAIBHBIC PEIICHHS
(B18)

Co3znanue ycioBui,
00ecIeynBaronmx,
(dbopMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPhI
MOVCKa HECTAaHIAPTHBIX HAYYHO-
TEXHHYCCKUX/TIPAKTHIECKUX
pElIeHU, KPUTHYECKOTO
OTHOIICHUS K UCCICIOBAHMUIM
mkeHay4Horo Tonka (B19)

BocnurarenbHbIN TOTEHIIAAT
JUCUUIUINH

Hcnonbs3oBaHne BOCIUTATENLHOTO
MOTEHIMaNa JTUCIUILIAH
poeCCUOHATILHOTO MOIYJIS JUIst
(GbOopMHUPOBaHUSA y CTYI€HTOB
OTBETCTBEHHOCTH 32 CBOE
npodeccuoHanbHOE pa3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJCHTaMHU
MHAUBUAYAIbHBIX 00pa30BaTEIbHbBIX
TPAeKTOPUH, OPraHU3aluy CUCTEMbI
OOLIEHUS MEXTYy BCEMU
y4aCTHUKaMH 00pa30BaTEIILHOTO
mporecca, B TOM YUCIIe ¢
HCIIOJIb30BAaHUEM HOBBIX
WH()OPMAITMOHHBIX TEXHOJOTHA.
1.Mcnonb30BaHuE BOCIUTATENBHOTO
MOTEHITHATA TACIUTUTAH/TIPAKTHK
«HayuHo-uccrenoBaTenbcKas
pabotay, «[IpoekTHas MpaKTHKaY,
«HayuHbIi1 cemMuHap» 1UIs:

- popMuUpOBaHUS TOHUMAHUS
OCHOBHBIX MIPUHIIUIIOB M CITIOCOOOB
HAy4YHOTO IMO3HAHUS MUPA, PA3BUTHS
HCCIIEA0BATENIbCKUX KaYeCTB
CTYJEHTOB ITOCPEACTBOM UX
BOBJICUEHUS B UCCIIEOBATEIIbCKUE
MIPOEKTHI IO 00JIACTSAM HAyIHBIX
uccneaosanuil. 2.Mcrnonb3oBanue
BOCIUTATEIBHOTO MOTEHIIMANIA
mucuuiuing "Mcropust Hayku U
unxenepun", "Kpurnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU




KoMMyHukanuu'", "Beeaenue B
crenranbHOCTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunslii cemunap" nis:

- (opmupoBanus ciocoOHOCTH
OTJIETISITh HACTOSIIINE HAYYHBIC
HCCIIEA0BAHUS OT JHKEHAYUYHBIX
MTOCPEJICTBOM MPOBEACHUS CO
CTYJICHTAMH 3aHITHIA U PETYISIPHBIX
Oecen;

- (opmupoOBaHUST KPUTHUYECKOTO
MBIIICHUS, YMEHUS pacCMaTPUBATh
pa3MyHbIe UCCIEIOBAHUS C
AKCIIEPTHOM MO3UIUHU TTOCPEICTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
HUCTOPUUYECKUX MPEANOCHIIOK
MOSIBJICHUS TE€X WJIM UHBIX OTKPBITHI
U TEOPUH.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN JUCIHUATLIUHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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5 Cemecmp
1 OCHOBHBIE nouarus | 1-8 24/24/0 25 K.p-8 3-
KBAaHTOBOM MEXaHUKH. OIIK-
YpaBHeHue 1,
IlIpenunrepa. V-
CranuoHapHbIe OIIK-
COCTOSIHUSI. 1,
OmxHomepHOE B-
JIBIKEHHE. OIIK-
1,
3-TIK-
1,
V-
IIK-1,
B-
IIK-1,
3-VK-




MowmeHT
JIBmkeHHe

HMITYJIbCA.

B

LHEHTPAIbLHOM TOJIE.

Atom Bogopoaa. CiuH

9-16

24/24/0

25

K.p-16

HUmoeo 3a 5 Cemecmp

48/48/0

50

KonTpoabHbie
MeponpusTus 3a
Cemectp

5

50

3-
OIIK-

V-
OIIK-

B-




6 Cemecmp

Teopuss BO3MYILEHUI.

KBa3uknaccuueckoe
npubIMKeHue.
ToXnecTBEHHOCTE
YaCTHI]

1-8

23/23/0

25




ATOMBI ¥ MOJIEKYJIBI.
Teopus paccesHus

9-15

22/22/0

25

K.p-15

HUmoeo 3a 6 Cemecmp

45/45/0

50

KonTpoabhbie
MeponpusitTusi 3a 6
Cemectp

50




* — coKpaleHHOe HauMeHOBaHHEe (POPMBI KOHTPOJISI
** — cyMMa MaKCHMAJBHBIX OaJIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYAs 3a4eT U

(unn) sK3aMeH

CokparieHne HaMMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3/IesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e

YeHHUe

K.p KonTponbhas pabota

€) DK3aMeH

KAJEHJIAPHBIN IIJIAH

Henen | Tembl 3ansituii / Conepxxanue Jlek., | [Ip./cem. | JIao.,

U qac. , yac. yac.
5 Cemecmp 48 48 0

1-8 OcCHOBHBIC IOHATHS KBAHTOBOW MEXaHUKHU. YpaBHeHHE 24 24 0
Ipeannrepa. CtanuoHapHsie cocTossuus. OqHOMepHOe
JABHKEHHE.

1-3 Omnepatopsl 1 onepannu ¢ HUMHU. BostHOBast pyHKIUS Bcero ayiutopHsIx 4acoB
BBoautcs nouaTHe onepaTopos, pacCMATPUBAOTCS UX 6 | 6 | 0
CBOMCTBAa M BO3MOJKHBIE Ollepaluy ¢ HUMU. BBonures Ownunaitn
Ba)KHEHIIEE MOHATHE KBAHTOBOW MEXAHUKH - BOJIHOBAs 0 0 0
GyHKIUS Kak crocod Hanbolee MOJTHOTO OMUCAHUS
KBaHTOBOMEXAHUYECKOUN cucTeMbl. PaccmarpuBaroTcs
OCHOBHBIE CBOMCTBa BOJHOBOMU (hyHKIMU. Oco00e BHUMaHUE
YAEISETCS TPAKTOBKE KBaApaTa €€ aMIIUTY bl KaKk
BEPOSITHOCTH PE3YJIbTaTa COOTBETCTBYIOIIETO U3MEPEHHUS.

4-5 I'amuiabToHnan. Oneparop umnyabsca. [IpeacraBiaenue Bcero ayuTopHsIX 4acoB
Iaiizen0epra. Ypasuenne Llpennnrepa 6 | 6 | 0
Broautcs monsatue oneparopa ['amunbToHa, COOCTBEHHOE Ounaiin
3HAYEHHUE KOTOPOI'0 UMEET CMBICII IIOJIHOM YHEPIUU 0 0 0
KBaHTOBOMEXAaHUYECKOM cuctemMbl. BBoauTcs noHstue
oreparopa UMITyJIbCa, PACCMaTPUBAIOTCS CIOCOOBI
VMITYJIbCHOTO M KOOPJAMHATHOT'O OIMCAHMS
KBaHTOBOMEXAaHUYECKUX cUcTEMBI. C IOMOMLIBIO OnepaTopa
["amunbTOHA cTpoutes ypaBHeHue [lpenunrepa.

6 OcHoBHbIe cBoiicTBa ypaBHenus Llpeannrepa. Bcero aynutopHsIx 4acoB

CTaIIl/IOHapHI)Ie cocTtosinus. BoiHoBoII maker.

6 |6 |0




CooTHoOIIIEHHE HeoMpe1eJJeHHOCTH

PaccmartpuBatoTcsi OCHOBHBIE CBOMCTBA ypaBHEHUS
[lIpenuHrepa U cranOHapHBIE COCTOSIHUSA KAK IIPOCTEUIINN
IIPUMEP €ro NPUMEHEHUS K ONTMCAHUIO KBAHTOBOMEXaHUYECKUX
CUCTEM C TIOCTOSIHHBIM I10 BPEMEHU NOTEeHIHaIOM. BBoauTCst
MOHSATHE BOJTHOBOTO MakeTa. M3 o0mux coodpakeHuit
BBIBOJIUTCSI COOTHOIIIEHHE Heonpeaenénnocrtei ["aitzendepra
JUIS Pa3IMYHBIX Hap CONMPSKEHHBIX BEINYUH (MMITYJIbC-
KOOpJMHATA, YHEPTUSI-BPEeMS).

Ownutaiig

0 0 0

OnnomepHoe nBu:xenue. [lorenuuanbHas sma. JIuHeiiHbIT
rapMOHUYECKHI OCUMJLIIATOP.

B kauecTBe npuMepa paccmaTpuBaeTcs
KBaHTOBOMEXaHUYECKasi CHCTEMA C OJTHOW CTETIEHBIO CBOOO/IBI.
BBoauTcs noHsTHE MOTEHIIMAIBHOTO Oaphepa, MOTEHIIUAIbHON
MBI, PaccMaTpuBaeTcst BOKHEUIITNI YUCTO KBAaHTOBBIN 3 ekt
- TyHHenupoBaHue. Oco6oe BHUMaHueE yiensieTcs JUHEHHOMY
FapMOHMYECKOMY OCLIWIIISATOPY, AJI1 KOTOPOTO CTPOUTCS
noJsiHoe penieHue ypaBHenus pénunrepa ¢ npuMeHeHuEM
CBOMCTB ps70B U NOJUHOMOB DpMuTa. CTpouTcs
SHEPreTHUECKUN CIEKTP KBAHTOBOT'O OCHMIUISITOPA, Ha
IIpUMeEpPE KOTOPOTO MPOSABIIAECTCS €€ OAUH YACTO KBAHTOBBIN
3¢ dexT - HeHyIeBast SHEPTUsi OCHOBHOT'O COCTOSTHUS, TaK
Ha3bIBaeMbIe "HyJIeBbIC KoeOaHus'".

Bcero ayiutopHbIx 4acoB

6 | 6 | 0

Omu1aiig

0 0 0

MomeHT uminyJibca. /[BUkeHue B HEHTPAJbLHOM I0Jie. ATOM
Bojaopoaa. CiuH

24 24 0

MomeHT umnyJbca. CoOCTBeHHbIE 3HAYEHUSI M BEKTOPbI.
CJ0’)keHue MOMEHTOB

BBoauTcs nmoHsATHE MOMEHTA UMITYJIbCa B KBAHTOBOM
MEXaHUKe, paCCMaTPUBAIOTCS €T0 CBOMCTBA, COOCTBEHHbIE
3HAYEHUS U MPOEKIMH HA BbIIETICHHbIE TPOCTPAHCTBEHHBIE
ocu. CTpouTcs MpeACTaBICHNE KBAHTOBOMEXaHUYECKON
CUCTEMBI Ha OCHOBE COOCTBEHHBIX BEKTOPOB MOMEHTA
uMITyJbca. PaccmaTpuBaeTcs Cl105KeHHEe MOMEHTOB B
KBaHTOBOM MEXaHUKE.

Bcero AYAUTOPHBIX YaCOB

6 |6 |0

Omutaiig

0 0 0

11

/{BUKeHNe B eHTPaJIbHOM noJjie. O0mue cBoiicTBa.
Pazoxkenue mjiockoil BOJIHBI N0 chepudecKum.
PaCCManI/IBaIOTCﬂ KBAHTOBOMECXaHHUYECCKHUE CUCTCEMBI CO
cepudeckd CUMMETPUYHBIM NOTeHIUaNIoM. OTAeIbHO
BBIBOJIUTCSI YPAaBHEHUE JUIS paualibHON (QYHKIIMH, CTPOSITCS €€
aCUMITOTHKH U MOJIHBIN CIEKTp cocTossHuM. [lokaspiBaercs,
YTO BOJIHOBAsA (bYHKIII/ISI, OITMChIBArOIas
KBaHTOBOMEXAaHUYECKYIO CUCTEMY C LIEHTPAJIbHBIM II0JIEM,
dbakTopuzyercs no chepruuecKkuM QyHKIUSIM.

Bcero aytuTopHbIX 4acoB

6 | 6 | 0

Owntaiin

0 0 0

13-14

Atom Boopoaa. Cesazannblie cocTtosinusi. HenmpepbIBHbBIN
CIIEeKTP.

B kauecTBe mpumepa LEHTPaIbLHOTO MOJI pacCMaTpPUBAETCA
KYJIOHOBCKHMI MOTEHIMal. Pa3BuBaeTcsa MoieIb
BOJOPOJIONIOA00HOTO aTOMa, B paMKaX KOTOPOM BOSHHUKAET
CIIy4ailHO€ KYyJIOHOBCKOE BBIPOXKIEHUE COCTOSAHUI. BBOoAUTCS
MOHSATUE PHEPTUU NOHU3ALMH U HETIPEPBIBHOTO CHEKTPa
COCTOSIHU.

Bcero AYAUTOPHLBIX YaCOB

6 |6 |0

Ownutaiig

0 0 0

15-16

Cnnn. Matpuus! [Hayan.

Bceero AYAUTOPHLBIX YaCOB




BBoautcs oqHO 13 pyHAAMEHTaTBHBIX YUCTO KBAHTOBBIX 6 | 6 | 0
MOHATHUH - cniuH. PaccmaTpuBaeTcst onepaTop CliMHA U €ro Ounaiin
coOcTBeHHbIe 3HaueHus. [loka3pIBaeTCs, YTO B MATPHYHOM 0 0 0
MIPEACTABJICHUH OIlEpaTOpaM CIIMHA OTBEYAOT TaK HA3bIBAEMbIE

marpulsl [laynu. BBoguTces noHsiTHe ciMHOpA.

6 Cemecmp 45 45 0

1-8 Teopusi Bosmymenuii. KBazukiaccuueckoe npudiauxenune. | 23 23 0
ToxXaecTBEeHHOCTh YACTHIY

1-2 Craunonapubie Bo3mymeHusi. Ceky/sipHoe ypaBHeHHe. Bcero aytuTopHbIX 4acoB
dddexr HTapka 6 | 6 | 0
3HAKOMCTBO C T€OpHEH BO3MYILIEHUN B paMKaX KBaHTOBOM Ounaiin
MEXaHUKH HAUMHAETCS C PACCMOTPEHHUSI CTALIMOHAPHOM Teopuu | () 0 0
BO3MYIIIEHUN KaK 0€3 BBIPOXKICHUS, TaK U C BEIpOXKIACHUEM. B
KauecTBE KOHKPETHOrO pUMepa MPUMEHEHHUS IOCTPOCHHOU
MO/IENI U3y4YaeTcsi IOBEJCHNUE aTOMa BOAOPOa B ClIaboM
OJIHOPOJIHOM 3JIeKTpuuecKoM mnode. [loka3zpiBaercs, Kakum
00pa3oM MPOUCXOAUT PACIICIUICHUE BHIPOXKICHHBIX YPOBHEH
SHEPTrUH 3a CUET MOMPABKU K SHEPTUU BO30YKIAEHHOTO
cocTosiHus, - a3gdexT LlTapka.

3-4 Bo3mymenus, 3apucsitue ot BpeMeHd. COOTHOLIECHHE Bcero ayiutopHsIxX 4acoB
HeolnpeaeJJeHHOCTH VISl JHEPIrHH. 6 | 6 | 0
N3yuaroTcst OCHOBBI HECTAIMOHAPHON TEOPUH BO3MYILIEHUM. Ownnaitn
Oco0oe BHIMaHUE yIEISIFOTCS alna0aTHIECKUM 1 BHE3AIMHBIM | () 0 0
BO3MYILEHUSAM, IEPUOAUYECKUM BO3MYyLIEeHUsIM. 13
BBIPKCHUS JIJI1 BEPOSITHOCTH MEPEX0/1a MO ICUCTBUEM
HECTallMOHAPHOTO BO3MYILEHHS BBIBOJUTCS COOTHOLLEHUE
HeonpeaeaéHHOCTEN AJisl SHEPTHH U BPEMEHH.

5-6 BoJsinoBasi pyHKIMA U TPAHUYHBIE YCIOBUA B Bcero ay1iuTopHbIX 4acoB
KBa3uKJIaccu4eckoM ciaydae. [IpaBuia kBaHTOBaHUSA 6 | 6 | 0
Bopa-3ommepdeanaa. Ilpoxoxaenue yepes Ounaiin
NOTEeHIHAJIbHBIN 0apbep 0 0 0
J11s 10CcTaTOYHO TITyOOKON M MIMPOKON MOTEHIIUATBHON MBI
OKa3bIBaeTCsl MPUMEHUMBIM KBAa3UKJIACCUUECKOE MPUOINKEHHE,

T.K. B TAKOM MOTEHILIMAJIE BOBMOYKHO CYILIECTBOBAHHE
BBICOKOBO30YKEHHBIX IHEPTreTUYECKUX YpOBHEN. BriBoguTCS
mpaBuIo KBaHToBaHus bopa-3ommepdenbaa st HAXOXKACHUS
TaKUX COCTOSTHUM JJIS Pa3IMYHBIX TPAHUYHBIX YCIOBUHN Ha
BOJIHOBYIO (DYHKITHIO.

7-8 IpyuHUMI HePA3JINYUMOCTH TOKAECTBEHHbIX YaCTHII. Bcero ayutopHbIx 4acoB
O0mMeHHOE B3auMo/IeiicTBHE 5 | 5 | 0
CtpowuTcs Tak Ha3pIBa€MOE MPEACTABICHUE B3aUMOICUCTBYS, B | OHaiiH
paMKax KOTOPOr0 BO3HUKAET BaXKHbI YHUTAPHBIA oniepatop — | 0 0 0
S-marpuna. BBonutcs B paccMoTpeHue pyHIaMeHTalIbHbIHN
MPUHLUIT HEPA3TUUMMOCTH TOXKIECTBEHHBIX YaCTHI],

MIPOBOJIUTCS pa3ieJICHuE KBAaHTOBBIX YaCTHI] HA ()EPMHUOHBI U
0030HB1. VI3 MpUHIIKMIIA HEPAZTUYUMOCTH TOKIACCTBEHHBIX
YacTHUII CIIEIyeT CyIIeCTBOBAaHUE SIBICHUS OOMEHHOTO
B3aMMOJICHCTBUS U, CIIEIOBATENIbHO, OOMEHHOTO paCIIeTICHUS
YPOBHEM.

9-15 ATombI M MoJIeKYJIbL. Teopusi paccesiHusi 22 22 0

9-10 BoxopoaxononooHbie ypoBHM dHepruu. YpaBHenue Tomaca- | Bcero ayiuTopHbIX 4acoB
®epmu. Ilepnoanyeckas cucremMa 3J1eMeHTOB. ATOM B 8 E [0




3JIEKTPUYECKOM M MATHUTHOM MOJAX

Jl1s1 aTOMOB € OOJIBIIIMM YHUCIIOM 3JIEKTPOHOB CTPOUTCS
OnucaTeNIbHAsk MOJIENb, IPU3BAHHAS OIIUCATh U3MEHEHUS
r7100aJIbHBIX XapaKTEPUCTUK CUCTEMBI C U3MEHEHHEM aTOMHOIO
yyucia. B paMkax MoJenu BEIBOAUTCS YpaBHEHUE
OTHOCHUTEJIBHO COOTBETCTBYIOIUX BOJIHOBBIX (DYHKIIHA,
Ha3bIBAEMOE YHUBEpCAIbHBIM yYpaBHeHHEM ToMaca-Depmu.
OTnenbHO paccMaTpUBAIOTCS OCOOCHHOCTH OBEJCHHUS aTOMOB
B DJICKTPUYECKOM U MAarHUTHOM IIOJISIX.

Ownutaiig

0 0 0

11-13

Oowmas teopusi paccessnusi. ®opmyaa bopua.
KBasukiaaccnuecknii ciayydaii. Paccesinue ObIcTpBIX 1
MeJieHHbIX yacTull. @opmyJaa Pesepdopaa.
CTOJIKHOBEHUS TOK/IECTBEHHbIX YaCTHII.

PaccmatpuBatoTcsi OCHOBBI KBAHTOBOW TeOpuU paccestHus. s
YOpPYruxX OMHAPHBIX COYNAPEHUH YaCTUIl BRIBOAUTCS POpMyIIa,
omuChIBaroIas OOpHOBCKOE MpubImkeHue. Mzyyarores
MIPOIIECCHI paccessHUs OBICTPBIX JIEKTPOHOB aTOMOM, a TaKXkKe
paccesiHie MeJUICHHBIX YacTull. PaccesiHre KyJTIOHOBCKUM
moJieM IpUBOAUT K Gopmyne Pezepdopaa. OtaensHO
paccMaTpuBarOTCs 0COOCHHOCTH CTOJIKHOBEHMM
TOXICCTBCHHBIX YaCTHII.

Bcero ayiutopHbIx 4acoB

7 | 7 | 0

Omu1aiig

0 0 0

14 - 15

AHaJIMTHYeCKHEe CBOICTBA aMILJIMTY/IbI paccesiHusl.
Pe3onancnoe paccessnne. Heynpyroe paccesinue. gopmyJibl
Bbpeiita u Burnepa. Ceyenusi BOJIM3M MOPOra peakiuu
Crpoutcs GyHKIMS aMIUTUTYa pacCcesiHusl, IPOBOIUTCS
aHaJIM3 €€ aHAIUTUYECKUX CBOMCTB C MPUBJICUEHUEM METOJIOB
TOKII. PaccmarpuBaeTcs pe30HaHCHOE PaCcCEeIHUE MEIJIEHHBIX
yactu. [IpoBoautcs 060011eHUE TEOpUH pacCEesIHUS Ha CITydaii
HEYIPYTUX CTOJKHOBEHUN YaCTHII, BEIBOAATCS (POPMYIIBI
bpeiita u Burnepa, MHOrOKaHaJbHOE paccesiHue, a TakxKe
CEUYECHUS pacCcestHUsI BOIM3U MOpora peakiuu Ipu HEYNpyroM
B3aUMOJICHCTBUHN YaCTHII.

Bcero AYAUTOPHBIX YaCOB

7 | 7 |0
Omnuiaiig
0 0 0

CokpailieHHbIe HAMMEHOBAHUSI OHJIANH OTIIIHIA:

O6o03una | [loiHOe HauMeHOBaHMe
YeHHue
OK OJNEeKTPOHHBIN KypC
M [TOTHOTEKCTOBBIN MaTepuall
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-maTepuansl
AM AyJMo-MaTepualibl
[Ip3 [Ipe3enTaumu
T Tectbl
5CM OJEeKTPOHHBIE CIIPaBOYHbIE MAaTEPHUAIIBI
ncC HMHTEpaKkTUBHBIN CAUT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA




B xypce KBaHTOBOW MEXaHHMKH MCIOJIb3YIOTCS TPAJAUIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHU:
JEKIMH, CEMHUHApCKHUE 3aHATHS ¢ pa30opoM 3amad W NPUMEpPOB, TEKyIIWE JOMAIIHHE 3aJaHHs U

OoJIbIIINE JOMAaIIHUEC 3aJaHus.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB M0 TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYUIETo,

pyOexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTUHE.

CBsa3pb Mexny (opMUpyeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS

npeaAcCTaBJICHA B CHCHYIOHICIZ Ta6m/1ue:

Komnerenmus HNuaukaropsl ATTECTallMOHHOE ATTEeCTallMOHHOE
0CBOEHMSI meponpusitue (KII 1) meponpusitue (KII 2)
OIIK-1 3-OI1K-1 2, K.p-8, K.p-16 2, K.p-8, k.p-15
Y-OIIK-1 3, K.p-8, K.p-16 3, k.p-8, k.p-15
B-OIIK-1 9, K.p-8, K.p-16 3, k.p-8, K.p-15
IK-1 3-T1K-1 2, K.p-8, K.p-16 2, K.p-8, k.p-15
VY-IIK-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15
B-TIK-1 2, K.p-8, K.p-16 2, K.p-8, k.p-15
YK-1 3-VK-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15
V-VK-1 9, K.p-8, K.p-16 3, k.p-8, K.p-15
B-YK-1 3, K.p-8, K.p-16 3, k.p-8, k.p-15
YKE-1 3-YKE-1 9, K.p-8, K.p-16 3, k.p-8, K.p-15
V-VKE-1 2, K.p-8, K.p-16 9, K.p-8, k.p-15
B-VYKE-1 3, K.p-8, K.p-16 39, K.p-8, k.p-15

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOIO Oajlla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
OayIbHOM IIKaJIe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJJaHUH B paMKax TEKYILEro ¥ MPOMEKYyTOUHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAJIOM:

TpeOoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIUILUIHHEI

OueHka 1o 4-ex Ormenka
OaJUILHOH IIKAJIE ECTS

Cymma
0au10B

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYJCHTY, €CJIH OH IIyOOKO M MTPOYHO
YCBOWJI IPOTPAMMHBIN MaTepua,
WCYEPIBIBAIOIIE, ITOCIEI0BATENBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO YBSI3bIBaTh
TEOPHIO C PAKTHUKOI, HCTIONB3YET B
OTBETE MaTepHall MOHOTPapUUECKOM
JIUTEPATYPBHL.

90-100 5 — «omauunoy A

85-89

OLICHKa «XOPpOIIO» BBICTABJIACTCS

CTYICHTY, €CJIH OH TBEP/O 3HAET

QW

75-84

mMarepuall, rpaMOTHO U 110 CYHICCTBY

4 — «xopouio
D n3jiaract €ro, HE JOIyCKasa

70-74




CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHHUSA TOJIBKO OCHOBHOI'O MaTepHaa,

3 - HO HE YCBOWII €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEOCTATOUHO MTPAaBUIIbHBIE
(OpMyNIHUPOBKY, HAPYIICHHS
JIOTHYECKOM MOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEIHHOY
BBICTABJISIETCS CTYACHTY, KOTOPBIi HE
3HAET 3HAYNUTEIILHON Y4acTh
MIPOrpaMMHOI0 MaTepraa, I0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC omnoOKku. Kak npasuo,
HAKE «HEYO0B1eMBOPUMETLHOY OIIEHKA «HEYJIOBJICTBOPHUTEIHHOY
CTaBUTCS CTYICHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHUTEIILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. 53 K17 PykoBojcTBO K perieHuto 3aua4 no gusuke "OcHOBBI KBaHTOBOW Gu3uku. CTpoeHHe
BelecTBa. ATOMHas U saepHas ¢pusuka" : ydeOHoe mocodue mist By30B, Mocksa: HUAY MUDU,
2012

2. 530 JI22 Teopernueckas ¢usuka T.3 KBantoBas mexanuka. HepenstuBucrckas teopus, , Mocksa:
®duszmatiut, 2008

3. D1 M91 KanToBas mexanuka : , C. E. MypaBbeB, Mocksa: MUDU, 2009

JOITOJIHUTEJIBHAS JIMTEPATYPA:
1. 53 ®73 3amaun o kBanToBOM Mexanuke T.1 ,, : URSS, 2008
2. 53 @73 3agaum 1o kBaHTOBOM MexaHuke T.2 , , : URSS, 2008

3. 530 JI22 Teoperuueckas ¢pusuka T.3 KBanToBas mexanuka. Hepenstusucrckas reopus, , :
®usmatiut, 2004

[MTPOI'PAMMHOE OBECITEYEHUE:
CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

MeTtoauueckre peKOMEeHIalliy IO OCBOCHHIO TEOPETUUECKOI0 MaTeprasa.

Jlig ycrmemHoro Mu3y4eHus Kypca HEOOXOAMMO NpPUIEP>KUBATHCSA ONPEAEIEHHOW METOIUKU
3aHATUH. OCHOBHOE YCJIOBHUE YCIIEXa — CUCTEMATUYECKHUE 3aHATHUS.

JlJis yCHENIHOTO OCBOCHHS TEOPETUYECKOM YacTH Kypca HEOOXOAMMO PETYISIPHO MOCelaTh
JEeKIIMA ¥ BeCTH KOHCHEKT. Ilocie kaxmoil Jekmuu cieayeT BHUMATEeNbHO Pa3OMpaTh JEKIMOHHBIN
Marcpual, HpI/I‘-IéM npu HGOGXOI[I/IMOCTI/I CJICAyCT TMpoACbIBaTb HCEKOTOPLIC MOOIOJHHUTCIBHBIC
BBIKJIQJIKU, €CJIM Takue ObUIM OCTABJICHBI JIGKTOPOM JUIsl CAMOCTOSITENIbHOU paboThl. [lepen Hauamom
K&)I(I[Ofl JICKOMKU HMECT CMBICIT TPOCMOTPETH KOHCIICKT, 4TOOBI YCBOCHUEC HOBOI'o MaTtcpuajia
MPOXOJIWJIO Jiydllle, TaK Kak B OOJILIIMHCTBE CIIy4aeB W3JIO)KEHHWE OIUpaeTcs Ha MaTepual,
MIPOYUTAHHBIN HA MPEIbIAYIINX 3aHATHAIX.

JUIs MOJIHOTO OCBOEHUSI Kypca HEIOCTaTOYHO M3ydaThb JIMILIb JIEKIMOHHBIN MaTepuan. B xoxe
OCBOEHHUSI Kypca CIEIyeT 4YUTaTb KHWIHM, MPEAJIOKEHHBIE B CIHCKE JMTEpaTypsl IO Kypcy.
HacrosiTenbHO  peKOMEHAyeTCcsl  TaKKe  HCIOJb30BaTh  JHUTEpaTypy, OOO3HAYEHHYIO  Kak
«JIOTIOJTHUTEJIbHAS), a TAaKK€ CaMOCTOSATENbHO WM C NOMOLIbIO NMPENOoJaBaTess UCKaTh U ApYyTue
uctouHuku. [Tpu pabote ¢ nuTeparypoit moyTH O0Ecroie3HO TOIBKO YUTATh NPEIOKEHHBIA MaTepral.
CnenyeTr mpojensiBaTh BCE WMJIM XOTS Obl OCHOBHBIE BBIKJIAIKU. BaXXHO OCO3HaBaTh, YTO TOJIBKO
CaMOCTOSITEJIBHO NPOJEIaHHbIE BBIKIAJKHA IMPUBOIAT K IOHMMAaHUIO Marepuana. Bce, 4To ocranochk
HETOHATBIM, CIIEAyeT CIPOCUTh y MpernoaaBarens Ha Omwkaiimem 3anatuu. Ecin nake nensiit pazaen
OCTaJICS. HESICHBIM, 3TO HE IOKa3aTeslb BallMX CIIOCOOHOCTEH; CKOpee BCEro Bbl €Illle He Hadalu
3aJaBaTh BOIPOCHl cebe U JpyruM. A H3y4YUTh TEOPETHUYECKYI0 (HU3UKY Oe3 BONpPOCOB: 3auem?,
nouemy?, oTKya? — HEBO3MOXKHO. To e KacaeTcs U pazdopa JeKIIMOHHOTO MaTepHasa.

Meroanueckue peKOMEHAALMH IS TOATOTOBKH K CEMUHAPCKUM 3aHATHAM U PELICHUIO 33]1a4.

[IporpaMmMa Kypca M CEMECTPOBBIM KAJCHIAPHBIM IUIAH COCTAaBJIEHBl TaK, YTO TEMBI
CEMUHApCKUX 3aHATHM CIHeAyrT 3a Temamu Jekuud. UM mporpamMma Kypca, M CEMECTpPOBBIM
KaJIeHJapHBIHA IUIaH JOCTYIHBI Ka)XJOMY CTYJIEHTY Ha caiiTe y4yeOHOro ynpaBJCHUs YHHUBEPCUTETA.
Ilon-roToBUTHCS K OYEpPEHOMY CEMHUHApCKOMY 3aHATHIO - 3TO, MpPEXAe BCero, mnpopadoTarh
JEKIMOHHBI MaTepuan, COIJIJaCHO METOAMYECKMM pEKOMEHJalusM, JaHHBIM Bbllle. Bcee
HEBBIICHEHHbBIE BOIPOCHI TEOPUH MOKHO (M HYKHO) 3a/1aTh MPENOAABATEN0 B Hayajae CeMHHAPCKOTrO
3aHaTUs. Ha cemmHape, Kak NpaBWJIO, pa3OMparOTCs BOMPOCHl M KAuECTBEHHBIE 3a/1a4M, JAIOIINE
BO3MOXKHOCTb Oosiee IIyOOKO MOCTHYb M3y4daeMblil pa3nen Kypca. Kpome Toro, Ha cemMuHape ydar
IIpa-BUJIBHO CTABUTh M PEIIATh 3a/1a4d, aHAIM3UPOBATh penieHue 3anad. [1o npoiaeHHol Ha ceMuHa-
pe TeMe AarTCs 3aa4M AJIsl CAMOCTOATENBHOTO (JIOMAIIHET0) pelIeHus. Y CBOEHHE Kypca BO MHOTOM
3aBUCUT OT OCMBICIIEHHOTO BBINOJHEHUs JIOMAIIHEro 3aJaHus, BIYMYMBOI'O pPELICHHs OOJIBLIOro
KOJIMYECTBA 3ajad.

ITpu pemenuu 3a1a4 1eaecoo0pa3HO PyKOBOACTBOBATHCS CIEAYIOIIMMU MPaBUIIaMU.



IIpexae Bcero HyHO XOpOLIO BHUKHYTh B YCJIOBHE 3a/1a4y, 3alIMCAaTh KPATKO €€ yCJIO-BHE.

CnenyeT NpUKUHYTb, KaKM€ OCHOBHBIE 3aKOHBI M YpPaBHEHUS M B KaKUX HPUOIMKEHUSIX
CJIEyeT UCIOJIb30BaTh U 3aIMCaTh UX, I10CJIE YETO MMONBITAThCS PELIUTD.

3amada qoiKHA OBITH CHavYasla perieHa B MaKCUMaIbHO O0IIeM BHUJIE.

[TonyuuB pemieHne B oOLIEM BUJIE, HYXHO MPOBEPUTH, MPABWIBHYIO JTU OHO HMEET pas-
MEPHOCTb.

Ecnu 3T0 BO3MOKHO, HCCIIE0BATh MTOBEICHUE PEIICHUS B MPEAEIbHBIX CIydasX U U300pa3uTh
XapakTep U3yyaeMoi 3aBUCUMOCTHU I'papruecKy.

Ecnu BO3MOKHO, TP MOJIyYEHUN TOT'O WJIM UHOTO PE3yJIbTaTa, CIeIyeT yKa3aTb I'PaHUIbl €To
MIPUMEHUMOCTH.

Pemenue 3amau mpuHeceT HaWOONBIIYIO MOJB3Y TOJIBKO B TOM CIIy4ae, €CJIM BBl pEIIaeTe
3aJaui CaMOCTOATENbHO. PemuTh 3amady 0e3 momoru, 6e3 MoJCKa3Kh 4acTo OBbIBaeT HENIETKO W He
Bcerja ypaercs. Ho paxke He yBeHYaBIIMECS YCIEXOM IIONBITKM HAWTH pELIeHHE, €CIIU OHH
IPEANPUHUMAINCE JOCTATOYHO HACTOMYMBO, IPHUHOCAT OLIYTUMYIO IIOJIb3Yy, TaK KaK Pa3BHUBAIOT
MBILIUIEHUE U YKperusitoT Boito. He ciemyer 0osiTbCcs HENPHUBBIYHO JUIMHHBIX MaTeMaTHUYECKHX
BBIKJIQIOK, T.K. IOJJOOHBIE <«JUIMHHBIE» 33Ja4l NPUOIMKEHBl K peajbHbIM 3a7ayaM, ¢ KOTOPbIMU BbI
MOJKETE CTOJKHYTHCS B OyIyllleM B HAyYHOH MJIH IpyTroil padoTe.

He cnenyer cMymarbcs Te€M, 4TO HEKOTOPBIE 3aJaud HE PELIAIOTCA «C Xoxy». JlocToBepHO
YCTQHOBJICHO, YTO TPOLIECC TBOpYECTBa B OOJIACTM TOYHBIX HayK (a pelieHue 3afady ecTh BHJ
TBOpYECTBA) NPOTEKaeT Mo cienyrome cxeme. CHadanga MAET NOJATOTOBUTENbHAs CTaaus, B XOJE
KOTOpPOM yuYeHBbI HACTOWYMBO HILET penieHue mnpobiembl. Ecinu perieHue HalTh He ynaercs U
npoOjieMa OCTaBlieHa, HACTyIMaeT BTopas cTaaus (CTaausi MHKYyOAalMHM) — YYEHBIM HE IyMaeT o
npobiaemMe M 3aHMMaeTcs JIpyruMu BompocamMu. OJHAKO B MOACO3HAHMM IPOJOJKAETCS CKpbITas
paboTa MbICIIH, KOTOpas 4acTO NPUBOAUT B KOHEYHOM HUTOre€ K TPETheHl CTaguM - BHE3AMHOMY
03apeHMIO U TMOoNydyeHuto Tpedyemoro pemeHus. HyXHO uMeTh B BHUIY, YTO CTaJusl MHKyOaluu He
BO3HHUKAET cama coOOH - i TOro 4roObl MYCTHTh B XOJ MalllMHy O€CCO3HATEeNbHOr0, HEOOXOoauMa
HACTOIUMBasi HHTEHCUBHAsA paboTa B X0J1€ MOATOTOBUTEIHHON CTAINH.

Pemenue 3amay, kKak Mbl yK€ OTMEYaJH, €CTh TAKXKE€ BUJ TBOPUECTBA U IOJUUHSETCA TEM KE
3aKOHOMEPHOCTSIM, YTO M paboTa y4eHOro HaJl HaydHoOU npodnemoil. IlpaBnia, B HEKOTOPBIX Cilyyasx,
BTOpas CTagusl - CTaaus HMHKYOaluu - MOXET ObITh BbIpaK€Ha HACTOJIBKO cJIad0, YTO OCTaercs
HE3aMEYEHHOM.

W3 cka3aHHOTO BBITEKAET, YTO PEIICHHUE 33a/1a4 HU B KOEM CIlydae He CJIeyeT OTKJIAIbIBaTh Ha
MOCIICAHUM Bedep Iepel 3aHATHAMH, KaK, K COXKAJICHUIO, HEPEIKO IOCTYNAKT CTyAEHTH. B sToM
cilyyae OoJjiee CIIOKHbIE M TMPUTOM Hambosiee cojepkaTelbHble U TOJIE3HbIE 3a7lauyd 3aBEJOMO He
MOTYT OBITh PELICHBI.

Han 3amaHHBIME «Ha JOM» 3aJadaMH HaJ0 HAYMHATh JyMaThb KaK MOXHO paHbIIE, CO3/1aBas
YCIIOBHSA JJISl pEeATU3alu CTaINH HHKYOAIHH.

B pexomeHnayeMbIx cOOpHHKaX 3a]ay, B pasjiesie, KOTOPBIA CIEAYeT 32 OTBETaMH, COAepKaTcs
yKa3aHUs K pelleHuto Oonee TpynHbIX 3aaad. OOpamarbcss K HUM HYXHO JIMIIb MOCIE TOro, Kak
HECKOJIBKO IOMBITOK PELIUTh 3a1ady HE IPUBEIYT K YCIEXY.

MeTOI[I/IquKI/IC PEKOMCHAANH OJId ITIOATIOTOBKH K KOHTPOJIbHBIM U IIPOBCPOYHBIM pa60TaM.

KOHTpOHBHLIC pa6OTBI NpoOBOIATCA UJId TIPOBEPKHU KaudeCTBAa YCBOCHHA MATCpUAIa U
BBIITOJIHCHUA AOMAaIlIHUX BaﬂaHI/II\/'I CTyJACHTAMMU. OHHU OCHOBEIBAIOTCS CTpOro Ha HpOfII[GHHOM Marte-
puaj€ U HC BBIXOIAT 3a pPaMKU H3JIaracMoro Kypca. CBOeBpeMCHHOG HU3YUYCHUC JICKIITMOHHBIX
MaTCprajIOB U BBINMOJIHCHUC JOMAIITHUX 3aZIaHI/1ﬁ rapaHTUPYET YCICHIHOC BBIMMOJIHCHUC KOHTPOJIbHBIX



u 1npoBepouHbIX pabor. Ilpu TOATrOTOBKE CleayeT PpYyKOBOACTBOBATHCA — OOIICTIPUHATHIMU
YCTaHOBKaMHM, T.€. MOBTOPUTH H3YYEHHBIH MaTepuall, 3allOMHHTHb OCHOBHBIC HJIEH, NMPUHIUIBI U
pe3ynbTathl Kypca. He ciemyer mbITatbesi «BBI3yOpUTHY MaTepHai, JOCTATOUYHO MOHATh U 3alIOMHUTH
JOTHKY BBIBOJIa T€X WJIM HMHBIX pE3yJbTaTOB W pEIICHUS 3aJad M OCO3HATh WX (HU3UYECKUH W
MaTeMaTH4eCKuii cMbICI. [Ipu BBIMOTHEHWH KOHTPOJBHOW WIIM MPOBEPOYHON pabOTBI HEOOXOIUMO
3aluchiBaTh BCE OCHOBHBIE WIard MpH pPEIIeHWH 3aJauyd, HE «IEepPECKakuBas» K KaKOMY-TO
MPOMEXYTOUHOMY WJIM OKOHYATEIIbHOMY pe3yJbTaTy 0e3 Kakux-1M00 Ha TO (U3NYECKUX WIH
MaTeMaTHYeCKUX 00OCHOBaHUI.

Huxkakux oco0bix TpeOoBaHui K odopmiieHHI0 paboT HeT. PaboTa nomkHa OBITH 3amicaHa Tak,
9TOObI ObLIA MOHATHA JIOTHKA perieHus 3a1a4. OKOHYATEeNbHbIH OTBET HEOOXOIUMO BBIICIUTh KAKHM-
1160 cmocoO0OM TakK, YTOOBI MIPOBEPSIONIEMY OBLIO IMOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIEHA

ITpoBeeHue NPaKTUUECKUX 3aHATHH U BBIIOJIHEHUE CAMOCTOSITEIbHBIX PA0OT

CTyIeHTbl JOJKHBI, MCIOJIb3YSl MPOCITYIIAHHbIM Ha JISKIUSAX MaTepuall, HAy4UTbCs pellaTh
3a1a4m 1o Kypcy. CinenyeT UCIosb30BaTh pa3jiMuHbIe IPUEMbI BOBJICUEHMSI CTYIEHTOB B TBOPYECKHM
IpoIlecC OCBOEHUsSI y4eOHOro Marepuaia: Onpoc CTYIEHTOB IO COAEP)KAHUIO MPOUYUTAHHBIX JICKIUH,
BBI30B CTYJEHTOB K JOCKE JUIsl pElIeHHs TEKyIIMX 3a7ad, CaMOCTOSTEIbHOE PEIIEHUE 3aJaud CO
CBEPKOM NMPOMEXYTOUHBIX U KOHEYHOI'O PE3YyJbTAaTOB PELICHMs], IOKa3 IpPEro-1aBaTeleM Ha JI0CKe
peLIeHNs TUIIOBBIX 33/1a4, CAMOCTOSATEIbHbIE PAOOTHI.

Opranuzanys KOHTPOJISt

KonTtponp 3HaHWii  OCylIecTBisieTcs W NyTeM  MPOBEIEHUS  KOHTPOJBHBIX WM
CaMOCTOSITENILHBIX Pa0OT € MOCIEAYIOLIEH MPOBEPKOK.

Ha ocHOBaHuM 3TUX pe3yIbTaTOB BBICTABIISICTCS BHYTPUCEMECTPOBBIN 3a4eT.

[IpoBenenue 3a4€TOB U 3K3aMEHOB

)1.]'[5[ AO0IIyCKa K aTTeCTalluu H€06XOJII/IMO HUMCETH ITOJOKUTCIIBHBIC OLICHKHU 110 Ka)I()IOfI Teme. Bo
BpeMs aTTeCTaluu CTYJACHT MOJIy4dacT HHﬂHBHHyaHBHHﬁ OMJIET U TOTOBUT OTBETHI Ha BOITPOCHI 10
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