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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:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHII KOI[ N HAMMCHOBAHUC MHJUKATOPA NJOCTHIKCHUA

KOMIIETEHIIUHU

OIIK-1 [2] — Cniocoben ucnonb3oBath | 3-OIIK-1 [2] — 3HaHMe OCHOBHBIX 3aKOHOB BBICIIICH

MOJIOKEHUS, 3aKOHBI U METO/IbI MaTeMaTHKH, 001el 1 TeopeTndeckoi (pU3mKw,

€CTECTBEHHBIX HAYK U MaTEMaTUKU MIPUMEHUTEIFHO K WHKEHEPHBIM 3a/1auaM

JUISL peIIeHUs 3a71a4 MHKEHEPHOU V-OIIK-1 [2] — YMeHue npuMeHSITh OCHOBHBIC MOJIOKEHUS U

IeSITeIbHOCTH 3aKOHBI BBICIIIEH MAaTEMAaTHUKH, OOIICH 1 TEOPETUUECKOM
(U3HKH, eCTECTBEHHBIX HAYK K PEIICHUIO 3a/1a4 MH)KEHEPHOMN
NEeSATeTbHOCTH

B-OIIK-1 [2] — BnageHue meTogaMu BBICIIIEH MAaTEMATUKHA U
€CTECTBEHHBIX HAYK MPUMEHHUTENILHO K 3a/1a4aM 3JIEKTPOHUKHU
Y HaHORJICKTPOHUKH




OIIK-1 [3] — CniocobeH MpUMEHSITh
(dyHIaMeHTaIbHBIC 3HAHWS,
MOJTy4YEeHHBIE B 00J1aCTH (PU3UKO-
MaTeMaTHYeCKUX U (MJIH)
€CTECTBEHHBIX HayK, M UCIIOJIb30BaTh
UX B Mpo(eccuoHaIbHOMN
NesITeIbHOCTH, B TOM YHUCIIe B cepe
MeJarOru4ecKoi AesITeIbHOCTH

OIIK-1 [1] — CnocobeH mpuMeHsITh
0a30Bble 3HAaHUS B 0071aCTU (PU3BHKO -
MaTeMaTU4eCKUX U (MIIH)
€CTECTBEHHBIX HayK B cepe CBOEi
poeCCUOHATILHOM 1eATEIbHOCTH

OIIK-2 [1] — Cnoco6eH mpoBOAUTH
Hay4HbIC UCCIEAOBaHUS (U3UIECKUX
00BEKTOB, CUCTEM U MPOIIECCOB,
o0OpalaThIBaTh U MPEJICTABIAT
9KCIIEPUMEHTAIbHBIC JaHHbBIE

VK-1 [2] — Crtoco0GeH oCcy1IecTBIATh
TOHUCK, KPUTUYECKUI aHATTN3 U CHHTE3
nH(pOopMalU, TPUMEHATh CUCTEMHbIN
MOAXOJT AJISl PELIECHUS TTOCTaBICHHBIX
3aaq

YKE-1 [1, 3] — Cnocoben
HCIIOJIb30BaTh 3HAHUS
€CTeCTBEHHOHAYYHBIX JUCIUILINH,
MIPUMEHSITh METOJIbI

3-OIIK-1 [3] — 3Hatb (pyHIaMEHTAIbHBIE OCHOBBI,
MOJTyYeHHBIC B 0071aCTH HH(GOPMAIIMOHHBIX TEXHOJIOTHH,
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 3HATh METO/IbI
aHaJIn3a HHQOPMALIUH.

V-OIIK-1 [3] — YMeTh ucnosib30BaTh Ha IPAKTUKE
yriryOJieHHbIE (DyHIaMEHTAIbHBIC 3HAHUS, TIOJyICHHBIC B
00J1acTH €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK.

B-OIIK-1 [3] — Bramets HaBbIkamMu 0000IIIEHNS, CHHTE3a 1
aHanu3a pyHIaMEeHTaIbHBIX 3HAHUH, TOyYeHHbIE B 00JIaCTH
WH(OPMAIMOHHBIX TEXHOJIOTHH, €CTECTBEHHBIX H
TYMaHUTApHBIX HAYK, BIAJETh HAYYHBIM MUPOBO33PEHUEM

3-OIIK-1 [1] — 3HaTh ¢yHIaMEHTaIbHBIE OCHOBBI,
MOJIy4YE€HHBIE B 00JIACTH €CTECTBEHHBIX M MAaTEMaTUYECKUX
HayK.

V-OIIK-1 [1] — yMeTh UCTIOIB30BATh HA MMPAKTUKE 0A30BBIC
3HaHUs, MTOJyYeHHbIE B 00JaCTH €CTECTBEHHBIX U
MaTeMaTHYeCKUX HayK; IPUMEHSATH JJIs aHAJIU3a U
00pabOTKH pe3ynbTaTOB (PU3NYECKUX IKCIIEPUMEHTOB.
B-OIIK-1 [1] — BnageTs HaBbIKaM# 0000IIIEHNS, CHHTE3a U
aHanu3a 0a30BbIX 3HAHUH, MOTYYEHHBIX B 00JIACTH
€CTECTBEHHbIX U MaTEMaTUYECKUX HAyK, BIaJIeTh HAYUYHbIM
MHPOBO33pEHUEM

3-OIIK-2 [1] — 3HaTh TUIOBBIE METOABI (PUBNIECKUX
W3MEPECHHH, TEOPETUIECKUE OCHOBBI (DU3UYECKUX METOJIOB
HCCIIeIOBaHUS.

V-OIIK-2 [1] — ymeTb aHanu3upoBath U 00padaThIBaTh
JaHHbIE (U3NYECKOTO IKCIIEPUMEHTA U MIPEICTABIATH UX B
SICHOU 1 y100HOU opme

B-OIIK-2 [1] — B1aeTs HaBbIKaMH OOpAICHHSI C TUTTOBBIMU
pudopaMu ISt NIEKTPOHHO-(PUZUUECKHUX U
3JEKTPOTEXHUYECKUX U3MEPEHHM, METOJaMU aHaIu3a U
00pabOTKH 3KCIIEPUMEHTAIBHON HHPOPMAIIIH.

3-VK-1 [2] — 3Hatb: MeToiuku cbopa u 00paboTKu
nHpOpMaINH; aKTyalbHbIe POCCHICKHE U 3apyOekKHbIe
WCTOYHUKH HHPOpManuu B chepe nmpodeccnoHaTpHON
NesITeIbHOCTH; METO CUCTEMHOT'O aHaJIN3a

V-VK-1 [2] — YMeTh: npuMEHATh METOUKHU ITOUCKa, cOopa U
00paboTKH MHPOPMALIMH; OCYIIECTBIATH KPUTUUECKUIA
aHaJM3 ¥ CUHTE3 HH(OPMAIIHH, TIOTYIeHHON U3 pa3HbIX
HUCTOYHHUKOB

B-VK-1 [2] — BnageTs: MmeTomamu noucka, coopa u
00paboTKH, KPUTUUECKOT0 aHAJIN3a U CUHTEe3a HH(popMaIuuy;
METOIMKON CHCTEMHOTO TIOAXO0/I JIJIsl PEIICHHSI
MIOCTaBJICHHBIX 3a/1a4

3-YKE-1 [1, 3] — 3HaTh: OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX TUCIMIUIUH, METOIbI
MaTeMaTHYeCKOro aHallu3a U MOJICTUPOBaHMUS,
TEOPETUUECKOTO M IKCIEPUMEHTAIBHOTO UCCIICIOBAHUS




MaT€MaTU4CCKOro aHajin3a u
MOJCIINPOBAHUSA, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJIBHOTO UCCJIICIOBAHUS
B ITOCTABJICHHBIX 3aJadax

V-VKE-1 [1, 3] — yMeTb: HCIOJIB30BaTh MaTEMaTUYECKUE
METO/Ibl B TEXHUYECKUX TIPHUIIOKECHUSIX, PACCUUTHIBATH
OCHOBHbBI€ YUCJIOBBIEC XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
periaTh OCHOBHBIE 33/1a4¥ MAaTEMAaTHYECKON CTAaTUCTHKU;
peuiaTh TUIOBBIE pacYeTHBIC 3a/1a4n

MIPOAYKTaMH

B-VKE-1 [1, 3] — BnageTh: METOJaMH MaTEMaTHIECKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOJAMU PEILICHUS 3a7a4
aHaJIM3a ¥ pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH MPHUEMaMH 00paOOTKH SKCIIEPUMEHTATEHBIX
JTAHHBIX, METOAaMH pabOTHI C TPUKIAAHBIMUA TPOTPAMMHBIMHU

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUATLJIAHBI

Hanpasnenus/uenn
BOCITUTAHUS
[IpodeccuonanbHoe
BOCITUTAaHHE

[IpodeccuonanbHoe
BOCIIHTaHUE

3agaum BocriuTaHus (KOx)

Coznanue ycioBHi,
o0ecTeYnBarOIIUX,
(dhopMUPOBaHNE OTBETCTBEHHOCTH
3a mpodeCCHOHATBHBIN BHIOOD,
npodeccuoHabHOE Pa3BUTHE U
poeCCHOHATILHBIE PEIICHUS
(B18)

Co3znanue ycioBui,
00ecIeynBaronux,
(dbopmMHpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYpBI
MOKCKA HECTAHIaPTHBIX HAYYHO-
TEeXHUYECKUX/TIPAaKTHUECKUX
peLIeHui, KpUTUIECKOT O
OTHOIIECHUS K UCCIIEOBAHUIM
JDKeHay4Horo Tojka (B19)

BocnurarenbHbIN IIOTEHITHAI
JUACIUTUIMH

Hcnoap30BaHue BOCIIUTATEILHOTO
MOTeHIHAaNa JUCLUIIINH
poeCCUOHATTBHOTO MOIYJIS JUIst
($hopMHUPOBaHKS Y CTYICHTOB
OTBETCTBECHHOCTH 3a CBOC
po¢)eCCHOHAIBHOE PA3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJCHTAMHU
WHIWBHTyaIbHBIX 00pa30BaTeIbHbIX
TPAeKTOPUH, OPraHU3alUU CUCTEMbI
OOIIEHUsT MEXKy BCEMHU
y4aCTHUKaMH 00pa30BaTEIILHOTO
mpoiiecca, B TOM YHUCIIE ¢
HCIOJIb30BAHNEM HOBEIX
WH()OPMAITMOHHBIX TEXHOJOTHA.
1.Mcnonp30BaHNE BOCIUTATCILHOTO
MOTEHITHATA TUCIUTUTAH/TIPAKTHK
«HayuHo-uccienoBarenbckas
pabotay, «[IpoekTHas MpaKTHKa,
«HayuHbIi1 cemuHap» 1UIs:

- opMUpOBaHUS TOHUMAHUS
OCHOBHBIX TIPUHIIUIIOB M CITIOCOOOB
Hay4YHOTO ITO3HAHUS MUPA, PAa3BUTHUS
HCCIICI0BATEILCKUX KAaUYeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHHS B UCCIICIOBATCIILCKUE
MIPOEKTHI IO 00JIACTSAM HAYIHBIX
uccienoBanui. 2.Vcrons3oBanue
BOCITUTATEIBLHOrO MOTEHIIHANa
mucuuiuinl "Mctopust Hayku U
uwxkenepun", "Kputuueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KomMMyHuKanuu'", "BBenenue B
cnenuaibHocTh", "HayuHo-
uccaeaoBarenbekas pabora',




"Hayunblil cemunap" jis:

- popMupoBaHUs CIIOCOOHOCTH
OTAENATh HACTOSIIUE HAyYHBIE
MCCIICIOBAHMS OT JDKEHAYYHBIX
MOCPEJICTBOM MPOBEJICHHS CO
CTYZICHTaMH 3aHATUI U PETYIIPHBIX
Oecen;

- (hopMupoOBaHHS KPUTHIECKOTO
MBILIEHHS], yMEHUSI paCCMaTPHUBATh
pa3IUYHbBIE UCCIIEIOBAHUS C
HKCIEPTHOMN MO3UIIUH ITOCPEACTBOM
00CYXJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEIOBaHU,
HCTOPHYECKHX TPEAITOCHUIOK
MOSIBIICHUSI T€X WJIM UHBIX OTKPBITUIH
Y TEOPHH.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, KX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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LI pasaena y4eGHoii SO = z = 3 %
JIHCIHIUTHHBI <_3 .| 28 23 = -3
a8z o >>.e- = 2 o =
Y < z S 2 [a0) 5 S (=9 =
: 2 = @ E = = S =) =
— o o - ] o = N = = o
= ESE S| oS5 2= S g~ & 5§
Ezas2f| E8x| =] B R | 2= g
5 S EoE | S5 2 g3 5| E ¢
= 2SS 8 | g2 Q| %E Exd| 759
) So=sQ | CEF|E5 ~2 3| =8 2
== EERa|0Z=z| =28 <az | =33
5 Cemecmp
1 OCHOBHBIE nousatus | 1-8 16/24/0 25 K.p-8 B-
p
KBAaHTOBOM MEXaHHKH. OIIK-
YpaBHeHue 1,
[Ipenunrepa. 3-
CranuonapHsle OIIK-
COCTOSIHUS. 1,
OnHomepHOE V-
JIBHKCHUE. OIIK-
1,
B-
OIIK-
1,
3-
OIIK-
1,
V-
OIIK-
1,
B-




MomeHT HMIIYJIbCA.
JIBmkeHue B
LEHTPaJIbHOM ToJIE.
Atom Bogopona. Ciuu

9-16

16/24/0

25

K.p-16




HUmoeo 3a 5 Cemecmp

32/48/0

50

KonTpoJbnbie
MepOoNnpUsTHSA
Cemectp

3a

5

50




6 Cemecmp

Teopuss BO3MYILEHUI.

KBa3uknaccuueckoe
npubIMKeHue.
ToXnecTBEHHOCTE
YaCTHI]

1-8

23/15/0

25




ATOMBI W MOJIEKYJIBI.
Teopus paccessHus

9-15

22/15/0

25

K.p-15




Hmoeco 3a 6 Cemecmp 45/30/0 50

KonTpoabhbie 50 2 3-
MeponpusitTust 3a 6 OIIK-
Cemectp 1,

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-




* — COKpallleHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CokpailieHne HauMEeHOBaHHUM (POPM TEKYIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeiioB:

O06o3na | [To1HOe HAaUMeHOBaHHe
YeHue
K.p KonTtposbHas pabota
€] DK3aMeH
KAJIEHJIAPHBIN IUVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , yac. yac.
5 Cemecmp 32 48 0
1-8 OcHOBHBbIE NOHATHSI KBAHTOBO MEeXaHUKHU. YPABHEHHE 16 24 0
Hpennnrepa. Ctanuonapusie cocTossuns. OqHOMepHOe
ABHIKEHHE.
1-3 Omnepartopsl ¥ onepauuu ¢ HUMHU. BostHoBasi pyHKIUSA Bcero aytuTopHbIX 4acoB




BBoautcs nouaTue onepaTopoB, pacCMAaTPUBAIOTCS UX
CBOICTBA M BO3MOXKHBIE ONepauy ¢ HUMHU. BBoauTcs
Ba)XKHEHIIIee TTOHATHE KBAHTOBOM MEXaHUKH - BOJTHOBAs
GbyHKIHS Kak crmocod Hanbosiee MOJTHOTO OIMMCAHUS
KBaHTOBOMEXAHUYECKOU cucTeMbl. PaccmarpuBarorcst
OCHOBHBIE CBOMCTBA BOJHOBOH PyHKIIMU. Oc0O0e BHUMaHUE
yAENSIeTCs] TPAaKTOBKE KBaJpara €€ aMIUTUTYIbl KaKk
BEPOSITHOCTH PE3yJIbTaTa COOTBETCTBYIOIIETO N3MEPEHHS.

4 | 6 | 0

Omuiaiig

Il'amuabToHnan. Oneparop umnyJabca. [IpeacraBiaenne
I'aiizen0epra. YpaBuenue lllpenuurepa

BBoautcs nonsitue oneparopa I'amunbToHa, COOCTBEHHOE
3HA4YE€HHE KOTOPOTO UMEET CMBICI ITOJIHOM YHEPTUU
KBaHTOBOMEXAHUYECKOM CUCTEMBI. BBOAUTCS MOHATHE
orepaTopa UMITyJIbCa, PACCMAaTPUBAIOTCS CIIOCOOBI
HMMITYJIbCHOTO ¥ KOOPAWHATHOTO OMUCAHUS
KBAaHTOBOMEXAHMUYECKUX cUCTEMBI. C MOMOIIBIO OnepaTopa
l'amuneTOHa cTpoutes ypaBHeHue [lpeaunrepa.

Bcero ayiuTopHbIX 4acoB

4 |6 |0

Owntaiin

0 0 0

OcHoBHbI€e cBOlicTBA ypaBHeHusi LlIpeaunrepa.
CranuoHnapnblie cocTosinus. BoiHOBOM nmaker.
CooTHollIeHHe Heolpe/1eIeHHOCTH

PaccmarpuBaroTcsi OCHOBHBIE CBOMCTBA YPABHEHHUS
[IpeauHrepa 1 cTalMOHAPHBIE COCTOSTHHS KaK MPOCTEHIITNI
MIpUMEP €ro NPUMEHEHUS K ONTUCAHUI0 KBAHTOBOMEXaHUYECKUX
CUCTEM C TIOCTOSIHHBIM I10 BPEMEHHU MOTECHIIMAIOM. BBoIuTCS
MIOHSATHE BOJIHOBOTO NakeTa. M3 obmux coobpaskeHuit
BBIBOJIUTCSI COOTHOIIICHHE HeompeaenéHHocTel ["aitzenbepra
JUTSL pa3JIMYHBIX Map COMPSHKEHHBIX BEJIMYUH (MMITYJIbC-
KOOPJIMHATA, YHEPTUS-BPEMSI).

Bcero AYAUTOPHBIX 9YaCOB

4 |6 |0

Omnutaiig

0 0 0

OnnomepHoe nBukenue. [lorenunanbHas sma. JIuHenHbIH
rapMOHUYECKUI OCUMLISITOP.

B kauecTBe npuMepa paccmaTpuBaeTcs
KBaHTOBOMEXaHHUYECKasi CHCTeMa C OJTHOM CTENEeHbIO0 CBOOOIBI.
BBouTcs MoHsATHE MOTEHITMAILHOTO Oaphepa, TOTEHITHAIBHON
sMbl. PaccMatpuBaeTcst BaKHEHIIINI YUCTO KBAaHTOBBINA d(DPeKT
- TyHHenupoBanue. Oco6oe BHUMaHUE YeNnseTCs TMHEHHOMY
rapMOHUYECKOMY OCLHILISATOPY, AJI1 KOTOPOTO CTPOUTCS
IOJIHOE peltenre ypasHeHus Llpénnunrepa ¢ npuMeHeHrnem
CBOWCTB PSAJ0B U MOTMHOMOB Dpmuta. CTpoutcs
SHEPreTUUECKUN CIEKTP KBAHTOBOI'O OCLMIUISITOPA, Ha
IIpUMEpPE KOTOPOTO MPOSABIISIETCS €1I€ OAUH YUCTO KBAaHTOBBIN
3¢ (deKT - HeHyeBasi 3HEPTUs OCHOBHOTO COCTOSIHHSI, TaK
Ha3bIBacMbIC "HYJIeBbIC KOJIeOaHms".

Bcero aytuTopHBIX 4acoB

4 | 6 | 0

Ownaiin

0 0 0

MomeHT umMmyJibca. /|BU:KeHHe B IIEHTPAJBLHOM I0Jie. ATOM
Boaopoaa. Ciun

16 24 0

MomenT ummnysabca. CoOCTBEeHHbIE 3HAUEHHSI U BEKTOPBI.
CJ10xeHre MOMEHTOB

BBOI[PITC?I IIOHATHUEC MOMCHTA I/IMHy.]'II)CB. B KBaHTOBOﬁ
MEXaHHUKEe, paCCMaTPUBAIOTCSI €r0 CBOMCTBA, COOCTBEHHBIC
3HAYCHUA N HpOGKHI/II/I Ha BBIACJICHHBIC HpOCTpaHCTBeHHI)Ie
ocu. CTpouTcs npeacTaBIeHUe KBAHTOBOMEXaHUUECKON
CHUCTEMBI Ha OCHOBE COOCTBEHHBIX BEKTOPOB MOMEHTA
UMITyJIbca. PaccmMaTpuBaeTcs CJ10’)KEHHE MOMEHTOB B

Bcero aytuTopHBIX 4acoB

4 | 6 | 0
OmnJtaiia
0 0 0




KBAaHTOBOUW MEXaHUKE.

11

JBuskeHMe B EHTPAJIbHOM noJie. O01mme cBOMCTBA.
PasJjio:keHue NI0CKOM BOJIHBI IO C(hepUYECKHUM.
PaccmaTpuBaroTCsi KBAHTOBOMEXAaHMYECKHUE CUCTEMBI CO
cepruueckd CHMMETPUYHBIM MOTeHIUANIOM. OTAEIBHO
BBIBOJMTCS YpaBHEHUE IS paiuaibHON (PyHKIMH, CTpOsTCS e€
ACUMIITOTUKH U ITOJIHBIN CIIEKTp cocTosAsHMi. [Ioka3bpiBaercs,
YTO BOJIHOBAs (DYHKLMS, OIMChIBAIOILAs
KBaHTOBOMEXAHUYECKYIO CUCTEMY C LIEHTPAJIbHBIM I10JIEM,
(dhakTopusyercs 1o chepruaecKuM QYHKIHIM.

Bcero AYAUTOPHBIX YaCOB

4 |6 [0
Omnuiaiig
0 0 0

13-14 | ATom Bonopoaa. CesizanHble cocTosinns. HenpepbIBHBII Bcero aytuTopHBIX 4acoB
CIIEKTP. 4 |6 [0
B kauecTBe npruMepa LEHTPaJIbHOTO MOJIsl pacCMaTpUBAETCS Omnutaiin
KYJIOHOBCKUU noTeHIMan. Pa3BuBaeTcst Moaeib 0 0 0
BOJIOPOJONIOA00HOI0 aTOMa, B paMKaX KOTOPO BO3HUKAET
CIIy4aliHOE KYJIOHOBCKOE BBIPOKJEHUE COCTOSHUN. BBOAUTCA
MOHSITHE SHEPTUU UOHU3ALIMN U HETIPEPBIBHOTO CIIEKTPa
COCTOSIHHM.

15-16 | Cnmn. MaTpuus! Iaymnu. Bcero aytuTopHBIX 4acoB
BBoautcs oHO U3 pyHAAMEHTAIbHBIX YMCTO KBAHTOBBIX 4 |6 [0
MOHATHUH - ciuH. PaccmaTtpuBaeTcst onepaTop CiMHA U €ro Ounaiin
coOcTBeHHbIe 3HaueHus. [loka3pIBaeTCs, YTO B MATPUYHOM 0 0 0
IIpeJICTaBICHUH OIlepaTOpaM CIIMHA OTBEYAIOT TaK Ha3bIBa€MbIe
Matpuub! [laynu. BBoauTcs noHsATHE CIMHOPA.

6 Cemecmp 45 30 0

1-8 Teopusi Bosmymenuii. KBazukiaccuueckoe npuoaukenune. | 23 15 0
Toxk1ecTBEeHHOCTh YaCTHIL

1-2 Crannonapnsbie BosmymeHusi. Ceky/sipHoe ypaBHeHHUe. Bcero ay1IuTOpHBIX 4acoB
Iddext HTapka 6 | 4 | 0
3HAKOMCTBO C TEOpPUEN BO3MYILIEHUH B paMKaX KBaHTOBOI Ownutaiin
MEXaHUKH HAYUHAETCSI C PACCMOTPEHHUS CTAIllMOHAPHON TEOPHH | () 0 0
BO3MYIIEHUN Kak 0e3 BBIPOXKICHHS, TaK U C BBIpOXKAeHUEM. B
KayecTBE KOHKPETHOTO IprUMepa NMPUMEHEHHSI IOCTPOSHHON
MOJIEJIN U3y4yaeTcs OBEJCHNUE aToMa BOAOPOa B CllaboM
OJTHOPOJIHOM 3JieKTprueckoM noJe. [Tokas3biBaeTcs, KaKuM
00pa3oM NMPOUCXOAUT PACIIEIUIEHUE BBIPOXKICHHBIX YPOBHEH
SHEPTruM 3a CUET MOIMPaBKU K SHEPTUHU BO30YKIAEHHOTO
coctosiHus, - 3¢ dekt lTapka.

3-4 Bo3mymienus, 3apucsitue oT BpeMeHu. COOTHOLIEHHE Bcero ayutopHsIx 4acoB
HeoNpeeJJeHHOCTH [IJISl JHEPT U H. 6 | 4 [0
N3y4aroTcst OCHOBBI HECTAIMOHAPHOW TE€OPUU BO3MYIICHHUM. Ounaiin
Ocoboe BHUMaHUE yACSAI0TCS aAuadaTUYeCKUM U BHE3AMHbIM | () 0 0
BO3MYIIECHUSAM, IEPUOANYECKUM BO3MYILIeHUsAM. 13
BBIPAKEHUS NIl BEPOSATHOCTHU NIEPEX0/1a MO IEHCTBUEM
HECTAIlMIOHAPHOTO BO3MYIIIEHHUS BBIBOJIUTCS COOTHOLIECHHE
HEOIPEAEIEHHOCTEN Il SHEPTUU U BPEMEHH.

5-6 BosHoBasi pyHKUMS U TPAHUYHBIE YCJIOBUA B Bcero ayutopHbIx 4acoB

KBa3uKJIaccu4eckoM ciayyae. [I[paBuia kBaHToBaHus
bopa-3ommepdennaa. IIpoxo:xxkaenue yepes
NOTEeHINAJIbLHBIN 6apbep

JI71st TOCTAaTOYHO TITyOOKOW M IMTUPOKON MOTEHITUATBHOM SIMBI
OKa3bIBACTCS IPUMEHMMbBIM KBA3HKJIACCHYCCKOE MPUOIMKCHHE,

6 | 4 | 0
Omuiaiig
0 0 0




T.K. B TAKOM IOTEHIIHAJIE BO3MOXKHO CYIIECTBOBAHUE
BBICOKOBO30YKEHHBIX DHEPTETUUECKUX ypOBHEW. BriBoaMTCS
npaBmIo KBaHTOBaHMs bopa-3ommepdenbaa st HAXOXKACHUS
TaKUX COCTOSIHUH JIJISl pa3IMYHBIX TPAaHUYHBIX YCIIOBHH Ha
BOJIHOBYIO (DYHKITHIO.

IpuHIUN HEPA3TUYIUMOCTH TOXKAECTBEHHbIX YACTHLI.
OO0MeHHOe B3anMoaeiicTBHe

Crpoutcs Tak Ha3bIBAEMOE MPEACTABICHUE B3aUMOICHCTBYS, B
paMKax KOTOPOr0 BO3HUKAET BaKHBIN YHUTAPHBIN OIEPaTOp —
S-matpuia. BBogutcs B paccmorpenue GyHaaMeHTaTbHBIA
IIPUHIINII HEPA3IUYUMOCTH TOKIECTBEHHBIX YACTHII,
MIPOBOAMTCA pa3ziesieHue KBaHTOBBIX YaCTHUI] Ha (PEPMUOHBI U
6030Hb1. VI3 mpUHIIUTIA HEPA3TUYUMOCTH TOXXIECTBEHHBIX
YaCTHUII CIIEIyeT CyIlIeCTBOBAHUE SIBICHHUS OOMEHHOTO
B3aMMOJIEICTBUS U, CIIEI0BATENbHO, OOMEHHOTO pacIIETIEHUS
YPOBHEHM.

Bceero AYAUTOPHBIX YaCOB

5 |3 |0

Omnuiaiig

0 0 0

9-15

ATOMBI 1 MOJICKYJIbI. Teopnﬂ pPacceasHudA

22 15 0

9-10

Bopoponononodunie ypoBHu 3Heprum. Y paBHenue Tomaca-
®epmu. [lepuoauyeckas cucreMa 3JieMeHTOB. ATOM B
3JIEKTPUYECKOM M MATHUTHOM MOJISIX

Jli1st aTOMOB C OOJIBIIIMM YHCIIOM 3JIEKTPOHOB CTPOUTCS
onucarTellbHasi MOJIEJb, IPU3BaHHAs ONMCATh U3MEHEHUS
rJ100aJIbHBIX XapPaKTCPUCTHK CUCTEMBI C ©IBMCHCHUEM AaTOMHOT'O
yucna. B paMkax MoJenu BEIBOJAUTCS YpaBHEHUE
OTHOCHUTEIIFHO COOTBETCTBYIOIINX BOJHOBBIX (DYHKITHIA,
Ha3bIBAEMOE YHUBEpCAIbHBIM ypaBHeHHEM Tomaca-Depmu.
OTnenbHO paccMaTpPUBAIOTCS OCOOCHHOCTH MOBEICHHUS aTOMOB
B 2JIEKTPUYECKOM M MAarHUTHOM IOJISIX.

Bcero AYAUTOPHLBIX YaCOB

8 |5 |0

Omutaiig

0 0 0

11-13

OO0wmas Teopust paccesinusi. ®opmysia bopna.
KBa3zukinaccuueckuii ciayyaid. Paccessinue ObICTPBIX U
MeUIeHHbIX yacTul. @opmyJa Pesepdopaa.
CTO/IKHOBEHHSI TOKAECTBEHHBIX YACTHII.

PaccmarpuBaroTcss OCHOBBI KBaHTOBOM TeOpUH paccesiHus. i
yHIpyrux OMHAPHBIX COyIApPEHUH YacTULl BBIBOAUTCS opMyia,
onuchIBaroIas 00pHOBCKOE mpubamxenue. Mzyyatorcs
IPOLIECChl paccessHUs OBICTPBIX 3JIEKTPOHOB aTOMOM, a TaKXkKe
paccesiHie MEJUIEHHBIX YacTull. PaccesiHue KyJOHOBCKUM
noJjieM npuBoAMT K ¢popmyie Pesepdopna. OtaensHo
paccMaTpuBarOTCs 0COOEHHOCTH CTOJIKHOBEHM
TOKJIECTBEHHBIX YaCTHLL.

Bcero aytuTopHbIX 4acoB

7 |5 | 0

Owntaiin

0 0 0

14 -15

AHaTUTHYECKHE CBOMCTBA AMILIMTY/AbI PACCeSTHHA.
Pe3onancHoe paccesnue. Heynpyroe paccessnue. popmyJisl
Bpeiita n Burnepa. CevyeHusi BOJ1M3U IOpora peakuuu
Crpoutcst GyHKIUS aMIUTUTY1a PaCCEsHUS, TPOBOAUTCS
aHanu3 €€ aHAJIMTUYECKUX CBOWCTB C IMTPUBJICUCHUEM METOI0B
TOKII. PaccmaTpuBaeTcsi pe30HAaHCHOE pacCesHUE MEJIEHHbBIX
yacTu. [IpoBoauTcst 000011IeHNE TEOPUH PACCESHUS HA CITydaid
HEYMPYTUX CTOJIKHOBEHUU YAaCTHUII, BEIBOJSATCS (OPMYIIBI
bpelita 1 Burnepa, MHOrOKaHaJIBHOE PACCESIHUE, a TAKKE
CEUeHUs paccesHUs BOIM3U MOPOra peakluy Ipyu Heynpyrom
B3aMMOJICVICTBUH YACTHII.

Bcero ayiuTopHsIX 4acoB

7 |5 | 0
Omaiig
0 0 0




CokpallileHHble HAUMEHOBAHUSI OHJIANH OILINNA:

Oo6o3na | [lo1HOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-marepuansl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaunu

T Tectbl

S5CM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUAIIBI
nC NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B kypce kBaHTOBOI ME€XaHMKU MCHOJIb3YIOTCS TPAAULIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOIHHU:
JIEKLMU, CEMHHApCKHUE 3aHATHS C pa30opoM 3aJady M NPUMEPOB, TEKyIIHE IOMAalllHUE 3aJaHus U

0OJIbIIIME JOMAIIIHNAE 3aaHuUs.

7. ®OHJ OHEHOYHBIX CPEICTB

DOoHJ OLIEHOYHBIX CpeACTB IO JUCHUIIIINHE obecreunBaeT ITPOBEPKY OCBOCHUSA IJIAHUPYCMBIX
PE3YyJIbTATOB O6y‘-IeHI/I}I (KOMHGTGHHI/Iﬁ n HUX I/IHI[I/IKaTOpOB) noCcpeaACTBOM Mepoan;{Tnﬁ TCKYILICTO,

pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS TIO JTUCIIUILTHHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OopMaMH KOHTPOJII HUX OCBOCHHS

IpeACTaBICHA B CIeqyIoel Tabaume:

KoMmnerennusa HNuaukaropsl ATTEcTallMOHHOE ATTecTallMOHHOE
OCBOCHMS meponpusitue (KII 1) meponpusitue (KII 2)
OIIK-1 3-OIIK-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
Y-OIIK-1 2, K.p-8, K.p-16 2, K.p-8, k.p-15
B-OIIK-1 9, K.p-8, K.p-16 9, 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 2, K.p-8, K.p-16 3, K.p-8, k.p-15
B-YK-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15
VKE-1 3-YKE-1 2, K.p-8, K.p-16 2, K.p-8, k.p-15
Y-VKE-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15
B-VKE-1 9, K.p-8, K.p-16 9, K.p-8, K.p-15
OIIK-1 3-OI1IK-1 3, K.p-8, K.p-16 3, k.p-8, k.p-15
VY-OIIK-1 9, K.p-8, K.p-16 9, K.p-8, K.p-15
B-OIIK-1 9, K.p-8, K.p-16 2, K.p-8, k.p-15
3-OIIK-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
Y-OIIK-1 2, K.p-8, K.p-16 2, K.p-8, k.p-15
B-OIIK-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15
OIIK-2 3-OI1K-2 9, K.p-8, K.p-16 9, K.p-8, K.p-15
Y-OIIK-2 3, k.p-8, K.p-16 3, k.p-8, k.p-15
B-OIIK-2 9, K.p-8, K.p-16 3, k.p-8, K.p-15




HIkanbl oeHKH 00pa3oBaTe/bHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 0 yCTaHOBJIEHHOTO
MaKCUMAaJIbHOI'O Oajljla BKJIIOYMTEIBLHO. MToroBas arrecranus II0 JHCIHILUIMHE oleHHBaeTca 1o 100-
OayUIHbHOM IIKaJie U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAH B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII IPOTPAMMHBIN MaTepHal,
HCYEPITBIBAIOIIE, TIOCIIEN0BATENBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIONIB3YET B
OTBETE MaTepHall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

Marepua, paMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJICTBOPUTEIBHO

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHHUA TOJNBKO OCHOBHOTO MaTepHala,

3 - HO HE yCBOWII €r0 JeTaeil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHO E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyLICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0)KEHUU IPOTrPAMMHOI0 MaTepuaa.

OreHka «HEYIOBIETBOPUTEIBHO»
BBICTABIISIETCS CTYICHTY, KOTOPBI HE
3HAET 3HAYUTEIbHOU YaCTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
H 60 2— F cymecTBeHHbIe omnOKku. Kak npasuio,
1K «HEYO0B1EMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JOTIOJTHUTEIIBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 53 K17 PykoBOACTBO K pelieHuto 3aaa4 no ¢pusuke "OcHOBbI KBaHTOBOU (u3uku. CTpoeHue

BelecTBa. AToMHas u sjepHas pusuka" : yaedHoe mocobue it By30B, MockBa: HUSAY MUDU,
2012



2. 530 JI22 Teoperuueckas ¢pusuka T.3 KBanroBas mexanuka. Hepenarusucrckas teopus, , MockBa:
®usmatiaut, 2021

3. D1 M91 KBanToBas mexanuka : , C. E. MypasbeB, Mocksa: MU®U, 2009

JOITIOJIHUTEJIBHAS INTEPATYPA:
1. 53 ®73 3agaun o kBautoBor Mexanuke T.1 ,, : URSS, 2008
2. 53 @73 3agaum 1o kBaHTOBOM Mexanuke T.2 , , : URSS, 2008

3. 530 JI22 Teopetnueckas ¢pusuka T.3 KBantoBas mexanuka. HepenstuBucrckas teopusl, , :
®usmaraur, 2004

I[MTPOTPAMMHOE OBECITEYEHHUE:

CrieunanbHOe IporpaMMHoe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYIECKOE 00ecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Meroanueckue peKOMEHAANMH 10 OCBOCHUIO TEOPETHYECKOr0 MaTepraa.

Jlig ycrnemHoro M3y4eHus Kypca HEOOXOAMMO NpPUIEP>KUBATHCSA ONPEACTIEHHOW METOIUKU
3aHATUN. OCHOBHOE YCJIOBHUE YCIIEXa — CUCTEMATUYECKHUE 3aHATHUS.

JlJis yCHEeIIHOTO OCBOEHHS TEOPETUYECKOM YacTh Kypca HEOOXOAMMO PEryJSIPHO IMOCeuaTh
JEeKIMU ¥ BeCcTH KoHcHekT. Ilocie kaxmoil jekuuu cieayeT BHUMATeNbHO Pa30upaTh JIEKIHMOHHBIN
MaTepuas, MNpUYEM IMpU HEOOXOIMMOCTH CJEIyeT MpOJCNbIBaTh HEKOTOpBIE JIOMOJHUTEIbHBIC
BBIKJIAJIKH, €CITM Takue ObUTM OCTaBJICHBI JIEKTOPOM JUIsl CaMOCTOSITeNbHON paboThl. Ilepen Hauamom
KOKJIOW JIEKIIMM MMEET CMBICI IPOCMOTPETh KOHCIEKT, 4YTOObI YCBOEHHE HOBOIO MaTepuaia
MPOXOJIWJIO JIydllle, TaK Kak B OOJIBIIMHCTBE CIIy4aeB W3JIO)KEHHWE OIMpAaeTcs Ha MaTepual,
MIPOYNUTAHHBIN HA NPEIBIAYIIUX 3aHATHAX.

JUIA MOJIHOTO OCBOEHUS Kypca HEIOCTaTOYHO M3ydaTh JIMILIb JEKIMOHHBIN MaTepuan. B xoxe
OCBOCHMS Kypca CIENyeT YHMTaThb KHUIHM, IPEUIOKEHHBIE B CIHCKE JIMTEpaTypbl IO Kypcey.
HacrosiTenbHO  peKOMEHAyeTcsl  TaKKe  HCHOJb30BaTh  JHUTEpaTypy, OOO3HAUEHHYIO  Kak
«JIOIIOJIHUTEIIbHASD), 4 TAK)KE CaMOCTOSTENIBHO WIM € IIOMOIIBIO IPENOAaBaTellsd UCKaTb U APYyrue
uctouHuku. [Tpu pabote ¢ nuTeparypoi moyTH O0ECroIe3HO TOJIBKO YUTATh NPEIOKEHHBIA MaTepral.
CnenyeTr mpopensiBaThb BCE WM XOTS Obl OCHOBHBIE BBIKJIAIKU. BaxXHO OCO3HaBaTh, YTO TOJIBKO



CaMOCTOATCIIbBHO MPOACIIAHHBIC BBIKJIAAKKW MPHUBOLAT K IMOHHMMAHUIO MaTcpuaa. BCG, qTO OCTaJIOCh
HETIOHATHIM, CIIEAYET CIPOCUTH y MpenoaaBareis Ha Omkaiimem 3ansatun. Ecin nake nenslif paszaen
OCTaJICs. HESICHBIM, 3TO HE TOKa3aTellb BallMX CIIOCOOHOCTEW; CKOpee BCEero BBl €Ille He Hadalu
3a/1aBaTh BOIPOCHI cebe M APYyruM. A HU3Y4YUTh TEOPETUUECKYyr0 (u3uky Oe3 BOIPOCOB: 3aueM?,
novyemy?, oTKyaa? — HEBO3MOXKHO. T0 ke KacaeTcsi U pa3dopa JEKIIMOHHOTO MaTepHaia.

Meroanueckue peKOMEHAAMH 7151 TOATOTOBKU K CEMUHAPCKUM 3aHATHAM U PELICHUIO 3a]1a4.

[IporpaMmma Kypca W CEMECTPOBBIM KaJIEHIApPHBIM IUIaH COCTAaBJIEHbl TaK, YTO TEMBbI
CEMHMHApPCKMUX 3aHATHI ClenyloT 3a TeMaMu Jekuuid. M mporpamMma Kypca, W CEMECTpPOBBIN
KaJICHJApHBIA TUIaH JOCTYIHBI KaXJOMY CTYJIEHTY Ha caiiTe yuyeOHOro yHpaBJiCHHs YHHUBEPCUTETA.
[Ton-roToBUTBCA K OYEpeIHOMY CEMHHApCKOMY 3aHATHIO - 3TO, MpPEXAE BCEro, mnpopadborarhb
JEKUMOHHBI MaTepuan, COIJJaCHO METOAMYECKMM pEKOMEHJIauusM, JaHHbIM Bblme. Bce
HEBBISICHEHHBIE BOIIPOCHI TEOPUHU MOKHO (M HY’KHO) 3aJaTh MPENOJIaBaTeII0 B Hayale CEMUHAPCKOIro
3aHaTuda. Ha cemMuHape, kak mpaBuiio, pa3OuparoTcsi BOIPOCHI M KAayeCTBEHHBIC 33/Jayu, JArolIe
BO3MOXKHOCTH OoJiee TIyOOKO MOCTHYb M3y4yaeMblid pazzen kKypca. Kpome Toro, Ha ceMuHape ydar
pa-BUJIBHO CTAaBUTh U PEIATh 3a/1ayy, AaHAJIIU3UPOBATh penieHue 3anad. [1lo npoiiieHHOM Ha ceMuHa-
pe Teme AarTcs 3a/1auM IS CAMOCTOATENBHOTO (JIOMAIIHEer0) pelieHus. Y CBOeHHE Kypca BO MHOTOM
3aBUCUT OT OCMBICIICHHOTO BBIIIOJHEHMS JIOMAIIHETO 3a/aHus, BIYMYHMBOIO pPELIEHHsS OOJIBIIOrO
KOJIMYECTBA 3ajau.

[Tpu pemennu 3a1a4 1eIeco000pa3sHO PYKOBOACTBOBATHCS CIEAYIOMIMMU MPAaBUIIAMHU.

[Ipexae Bcero HyHO XOPOLIO BHUKHYTh B YCJIOBHE 3a/1a4H, 3alICAaTh KPATKO €€ yCJIO-BHE.

CnenyeT NPUKUHYTb, KaKHME€ OCHOBHBIE 3aKOHBI M YpPaBHEHUS M B KaKUX MPUOIMKEHUSIX
ClielyeT UCIO0JIb30BaTh U 3alUCATh UX, IIOCIIE YETO NONBITAThCS PELIUTh.

3anava omkHa ObITH CHavasla pelieHa B MaKCUMAaJIbHO 00IleM BU/IE.

[TonyuuB pemieHre B 0OLIEM BUIE, HYKHO MPOBEPUTH, MPABWIBHYIO T OHO HMEET pas-
MEPHOCTb.

Ecnu 5T0 BO3MOKHO, HCCIIEI0OBAThH MTOBEICHUE PEIICHUS B MPEAEIbHBIX CIy4asX U U300pa3uTh
XapakTep U3yyaeMoi 3aBUCUMOCTHU TpapruecKu.

Ecnu BO3MOKHO, IIPH MOJIyYEHUN TOTO WJIM UHOTO Pe3yJibTaTa, CIEeIyeT yKa3aTh I'PaHUIIbl €ro
MIPUMEHUMOCTH.

Pemenue 3amauy npuHeceT HauOONBIIYIO MOJb3Y TOJBKO B TOM Cllydae, €CJIU Bbl peliaeTe
3a/layll caMOCTOsITeNbHO. PemmTh 3agauy 6e3 momoly, 6e3 MoAcKa3kh 4acTo ObIBAET HEJNETKO U He
Bcerga ynaerca. Ho paxe He yBeHYaBIIMECS YCHEXOM IIONBITKM HAWTHU pEIICHWE, €CIU OHHU
NpEANPUHUMAINCH JIOCTATOYHO HACTOWYMBO, MPHUHOCAT OUIYTHUMYIO MOJb3y, TaK KaK pPa3BUBAIOT
MBILIUIEHHE U YKperrsitoT Boito. He criemyer OosTbCs HENPHUBBIYHO JUIMHHBIX MaTeMaTHYECKHX
BBIKJIAJIOK, T.K. MOJOOHBIE «JIJIMHHBIE» 3aJjaud MPUOJIMKEHbI K peabHBbIM 33aJadyaM, ¢ KOTOPbIMH BBI
MOJKETE CTOJKHYTHCS B OyIyIlleM B HAYYHOUH MJIH IpyToil padoTe.

He cnenyer cMymarbes Te€M, 4TO HEKOTOpBIE 3a7aud HE PELIAIOTC «C Xoxy». JlocToBepHO
YCTaHOBJIEHO, YTO IMpOILIECC TBOpYECTBA B OOJIACTM TOYHBIX HAyK (a pelleHue 3ajad ecTh BHUJ
TBOpYECTBA) MpPOTEKaeT Mo cienyromie cxeme. CHadanga MAET MOJATOTOBUTENbHAs CTagusl, B XOJE
KOTOpPOM yueHBbIi HACTOWYHMBO HINET pelnieHue npobiembl. Ecnu perieHue HaTu He ynaercss H
mpobiieMa OCTaBJ€HA, HACTyMaeT BTopas cTaaus (CTagus WHKyOalMM) — Y4YEHBIH HE IyMaeT o
npobiemMe M 3aHMMaeTcs JIpyruMu Bompocamu. OJHAKO B MOACO3HAHMM IPOJOJKACTCS CKpbITas
paboTa MbICIIH, KOTOpas 4YacTO MPUBOAUT B KOHEYHOM HUTOI€ K TPEThEH CTaJuU - BHE3AITHOMY
03apEHHIO U TONy4eHUIo Tpedyemoro pemeHus. HyHO MMeTh B BHUIY, YTO CTausl WHKyOaruu He



BO3HHUKAET cama cOOOH - i TOro 4ToObl MyCTHTh B XOJ MalIMHy O€CCO3HATEeNbHOro, HEOOXOoaMa
HACTOIUMBasi HHTEHCHBHAsA padoTa B X0JI€ MOATOTOBUTEIBHOM CTa NN,

Pemenue 3ama4, Kak MbI y)k€ OTMEYaJH, €CTh TAKXKe BHJ TBOPUYECTBA U TOJUUHSCTCS TEM KE
3aKOHOMEPHOCTSIM, YTO M paboTa y4eHOro HaJl HaydHoU npobaemoil. IIpaBnia, B HEKOTOPBIX Clyyasx,
BTOpasi CTagusl - CTaaus WHKYOalMy - MOKET OBITh BBIpaXCHa HACTOJNBKO Ci1a00, YTO OCTaeTCs
HE3aMEUYEHHOM.

N3 cka3aHHOTO BBITEKAET, YTO PEIICHHE 3a/1a4 HU B KOEM Cilydae He CIeIyeT OTKJIaIbIBaTh Ha
MOCJICIHNI Beuep Mepes 3aHATHAMH, KaK, K COXKaJICHHIO, HEPEAKO MOCTYNaloT CTYAEHTH. B 3Tom
ciiyyae Oojee CIIOKHBIE M NPUTOM Hambosiee cojaepkaTelbHble M TOJIE3HbIE 3a7aydl 3aBEJOMO HeE
MOTYT OBITh PELICHBI.

B pexkomenyeMbIx cOOpHHKax 3a/ad, B pa3zeiie, KOTOPbIA CleIyeT 3a OTBETaMH, COAEPIKATCS
yKa3aHUs K pemeHuro Oosiee TpyAHBIX 3amad. OOpamaTthCsi K HUM HYXKHO JIMIIB IOCTE TOTO, Kak
HECKOJIBKO TOTIBITOK PEIINTh 33]auy HE TPUBEAYT K YCIIEXY.

Metoandeckre peKOMEHIAINH [Tl TOJrOTOBKY K KOHTPOJIBHBIM M ITPOBEPOYHBIM paboTaM.

KoHtponbHble pabOThI TPOBOIATCS JJIsl TPOBEPKH KadyecTBa YCBOSHHs Marephaia |
BBINIOJTHEHUSI 3aJaHuil cTylaeHTaMu. OHU OCHOBBIBAIOTCS CTPOTO Ha TMPOWAEHHOM MaTe-pHaie M He
BBIXOST 32 PaMKH H3j1araeMoro kypca. CBOEBpeMEHHOE H3Y4YEHHE JIEKIMOHHBIX MaTepHaJOB MU
BBINIOJTHEHUE 3aJlaHU{ TapaHTUPYET YCIICIIHOE BBIOJIHEHHE KOHTPOJBHBIX M IPOBEPOUYHBIX PalOT.
[lpy moOArOTOBKE CIEAyeT PYKOBOACTBOBATHCS OOINCHPUHATHIMU YCTaHOBKAaMH, T.€. IOBTOPHUTH
M3yUYCHHBIA MaTepHal, 3allOMHUTh OCHOBHBIC HJCH, NMPUHIMIIBI U pe3yibTarthl Kypca. He crmemyer
MBITATHCS «BBI3YOPHUTHY MaTepuall, TOCTATOYHO TIOHITh U 3allOMHHUTH JIOTUKY BBIBOJAA TEX HMJIM MHBIX
pe3yabTaTOB W pEUICHMs 3a1a4 M OCO3HATh WX (HU3MYECKUH W MaTeMaTHdecKuil cmbici. [lpu
BBITIOJIHEHHH KOHTPOJIBHOM WJIM MPOBEPOYHOI PabOThl HEOOXOIUMO 3aIKCHIBATh BCE OCHOBHBIE IIArd
NPU PEIICHUU 3aJ]aud, HE «IEPECKAKUBas» K KAKOMY-TO MPOMEKYTOYHOMY MM OKOHYATEIHHOMY
pe3ynbrary 0e3 Kakux-Iu00 Ha TO (PM3MYSCKUX WM MaTeMaTHIECKIUX 00OOCHOBAHUH.

Huxkakux ocoObix TpeboBaHuil K oopmiieHHI0 paboT HeT. PaboTa nomkHa OBITH 3amicaHa Tak,
4T00BI ObLIA OHSATHA JIOTUKA perieHus 3a1a4. OKOHYATEeIbHBI OTBET HEOOXOMMO BBIICIUTH KAaKUM-
1100 crmocoO0OM TaK, YTOOBI IPOBEPSIONIEMY OBLIO IMMOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIMM JIJISI IPENIOJIABATEJEN

ITpoBeneHue NpaKTUUECKUX 3aHATHH U BBIOJIHEHUE CAMOCTOSITEIbHBIX PadOT

CTyneHThbl JOJDKHBI, MCIOJIb3YSl MPOCITYIIAaHHBIM Ha JIEKIUSAX MaTepuall, HAy4UTbCs pellaTh
3a1a4m 1o Kypcy. CinenyeT UCrosb30BaTh pa3jiMuHbIe IPUEMBI BOBJICUEHMSI CTYIEHTOB B TBOPUYECKHM
MpoIecC OCBOEHUS y4eOHOro Marepuana: Onpoc CTYIEHTOB IO COAEP)KAHUIO MPOUYUTAHHBIX JICKIHH,
BBI30B CTYAECHTOB K JOCKE JUIsl pPEIICHUs TEKYIIMX 3aJad, CAMOCTOSATEIbHOE pPEIIEHUE 3aJaud Co
CBEPKOM MPOMEXYTOUHBIX U KOHEYHOI'O PE3YyJbTAaTOB PELICHMs], IOKa3 IpPEero-/JaBaTeieM Ha JI0CKe
pEeLIeHNs TUIIOBBIX 33/1a4, CAMOCTOSATEIbHbIE PAOOTHI.

Opranu3zanust KOHTPOJI
KonTponp 3HaHWii  OCyIIECTBISIETCA W IyTeM  MPOBEIEHUS  KOHTPOJBHBIX  WIH
CaMOCTOSITENILHBIX Pa0OT ¢ MOCIEAYIOLIEH MPOBEPKOU.



Ha ocHOoBaHuu 3THX PE3YJIbTATOB BBICTABJIACTCA OLICHKA 1O aTTECTAllUX PA3CIIOB.
HpOBGIIeHI/Ie 3a4€TOB U 3K3aMCHOB
I[J'If[ A0ITyCKa K HpOMeX(YTOqHOﬁ aTrTeCTaluu H€O6XOI[I/IMO UMCETH NOJIOXKHUTCIBHBIC OLICHKHU I10

Kaxoi Teme. Bo BpeMs aTTecTaluu CTYACHT MOJydYaeT WHIWBHAYATbHBIM OWJIET U TOTOBUT OTBETHI
Ha BOMPOCHI IO KypCy.
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