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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI
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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




VKE-1 [1] — CrocobeH nenoib30BaTh
3HAHUS €CTECTBEHHOHAYYHBIX
JAUCHUIUINH, IPUMCHATH MCTOABI
MaTeMaTHYECKOro aHaJIn3a 1
MOJICTTUPOBAHUS, TECOPETHUECKOTO H
IKCIIEPUMEHTATILHOTO UCCIIEeIOBAHUS
B ITOCTABJICHHBIX 3aa4ax

HpO(beCCI/IOHaJ'IBHHe KOMIIECTCHIIMKX B COOTBCCTBHHM C 3aJadyaMH H

3HaHU) PO eCCUOHATBLHON AeSITENbHOCTHU:

3-YKE-1 [1] — 3HaTh: OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCIMIUIUH, METObI
MaTeMaTHYECKOT0 aHaJIn3a U MOJICITUPOBAHMSI,
TEOPETUYECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1 [1] — ymeTh: UCIIOIB30BaTh MAaTEMATHUYECKUE
METObl B TEXHUYECKUX MPUIIOKEHUSAX, PACCUUTHIBAThH
OCHOBHBIC YHCJIOBBIC XapaKTEPUCTHKHN CITyYalHbIX BEJIMYHH,
peuiaTh OCHOBHBIE 33/1a4l MaTEMAaTUYECKON CTaTUCTUKU;
peniaTh TUMOBBIE pacUETHBIC 3a1aUn

B-VKE-1 [1] — B1ageTh: METOJJaMU MaTEMAaTUYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS; METOJAMH PEIICHUS 3a7a4
aHaJIM3a U pacueTa XapaKTePUCTUK (HU3HUECKUX CHCTEM,
OCHOBHBIMH NPHUEMaMH 00paOOTKH IKCTIEPUMEHTATBHBIX
JTaHHBIX, METOJIaMU PAOOTHI C MPUKIIATHBIMU MPOTPAMMHBIMU
MPOTYKTaMH

obbekTamu (00sacTIMHU

3agaua
npogeccuoHaIbLHOM
aesareabHoctu (3I1/1)

MPOBEJICHUE HAYYHBIX U
AHATUTUICCKUX
HCCIIeIOBaHUi 10
OTIENBHBIM paz/esiaMm
(3Tamam, 3a7aHUSIM)
TeMbI (IPOEKTa) B
pamKax npeaMeTHON
00J1acTH 1Mo MPOGUITIO
CHelHain3alnuy B
COOTBETCTBUHU C
YTBEPKACHHBIMU
TJTAaHAMH U
METOJIMKAMHU
HCCIIEN0BAHUMN
y4acTue B MPOBEACHUU
HaOIIOACHUH 1
HU3MEpEHHUI,
BBITIOJTHCHUH
JKCIIEPUMEHTa U
00paboTKe JaHHBIX C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHI

O0BeKT NiIn
00J1aCTH 3HAHUSA

MIPUPOJIHBIE U
COIMAJILHBIC SIBIICHUS
U TIPOIIECCHI,
O00BEKTHI TEXHUKH,
TEXHOJOTHH U
MIPOU3BO/ICTBA,
MOJIE€JIN, METO/IbI U
CpencTBa
(byHIaMeHTaNbHBIX U
TIPHUKJTATHBIX
HUCCIENOBAaHUN U
pa3paboTok B
o0nacTu MaTeMaTHKH,
bu3uKN 1 qpyTux
€CTECTBEHHBIX U
COIMAITLHO-
HKOHOMUYECKUX HAYK
1o popuIAM
MPEIMETHOU
JIESITEIILHOCTH B
HayKe, TEXHHKE,
TEXHOJIOTHSX, a
TaKxe B cepax
HAYKOEMKOTO

Kox v HaumenoBanue
npo¢eccuoHATIBLHOM
KOMIIETEeHIIUH;
OcHoBaHue
(mpodeccuoHATBLHBIH
cranaapt-I1C, ananus
ONbITA)

HAay4YHO-UCCJICAOBATCIbCKUHN

ITIK-1 [1] - Criocoben
IIPOBOAUTH COOp, AaHATIU3
HAYYHO-TEXHHUYECKOU
uHpOpManuy,
OTEYECTBEHHOTO U
3apy0eKHOTO OTIBITA TIO
TEMaTHUKE UCCIIETOBAHHUS

Ocnosanue:
[TpodeccrnonanbHbII
crannapt: 40.011

Koa v HaumenoBanue
HHAUKATOpPA
AOCTUKEHUS
npogdeccuoHaIbLHOI
KOMIIEeTEeHIIUH

3-T1IK-1[1] - 3natp
crocoObI cOopa,
aHaJlM3a Hay4YHO-
TEXHUYECKON
nHpopManuu,
OTEUECTBEHHOTO U
3apy0exHOTro OMbITa MO
TEMaTHKe
HCCIIeIOBaHUS. |
V-TIK-1[1] - YmeTs
CUHTE3UPOBATh U
aHAIN3UPOBATh
HAyYHO-TEXHUYECKYIO
nHPOPMALIHIO TIO
TEeMaTHKe
HCCIIEI0OBaHUS. ;
B-I1K-1[1] - Bragets
HaBbIKamMu coopa,
CHUHTE3a U aHajIn3a
HAaY4YHO-TEXHUYECKOU
nHpopmanuu,
OTEUECTBEHHOTO U
3apy0exHOro OMbITa MO
TEMaTHKE




NIPOM3BOJICTRA,
yIIpaBJICHUA U
ousHeca.

HUCCIICOIOBAaHUA.

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienn
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

[IpodeccronanpHOE
BOCIIUTAHUC

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,
00ecneynBaroIInX,
(dbopMHpOBaHUE OTBETCTBEHHOCTH
3a podecCuoHaIbHBIN BHIOOD,
npoeCCHOHATBLHOE PA3BUTHE U
npoecCHOHANBEHBIC PEIICHUS

(B18)

Co3nanue yciaoBuid,
00ecreynBaroIInX,
dhopMHUpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYPbI
MOMCKa HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX
pELIECHHI, KpUTUUECKOTO
OTHOIICHUS K UCCIICIOBAaHUSIM
JmKeHay4Horo Tojka (B19)

BocnuratenbHBIN TOTEHITAAT
JHACIUATLINH

Hcrnoas30BaHue BOCIIUTATEILHOTO
MOTCHIKANa JUCIUILINH

PO ECCUOHATBHOTO MOTYJIS TS
(hOpMUPOBAHUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHanbHOE pa3BUTHE
MTOCPEICTBOM BBHIOOpA CTYACHTAMH
WHANBUIYATBHBIX 00pa30BaTEIbHBIX
TPAeKTOPHUH, OPraHU3aIUNA CUCTEMBI
OOIICHUS MEXITy BCEMU
y4aCTHUKaMH 00pa30BaTEIHHOTO
npoiiecca, B TOM YHUCIIE €
HCIIOIL30BaHUEM HOBBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHIA.
1.Mcrionp30Banne BOCIUTATEIILHOTO
MOTEHIIUANA TUCIUTUINH/TIPAKTUK
«HayuHo-uccrenoBaTenbcKas
pabotay, «IIpoekTHas mpaKkTUKay,
«Hayunslil ceMuHap» Jis:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIMIIOB M CTIOCOOOB
Hay4HOI'0 IMO3HAHUS MUPA, PA3BUTHUS
HCCIIE0BATEILCKUX KAaYeCTB
CTYJICHTOB MTOCPEJICTBOM UX
BOBJICYCHHS B UCCJIEIOBATEIILCKUE
MIPOEKTHI 1O 001aCTSIM HAay4IHBIX
ncciaenoBanuil. 2.Mcronbp3oBanue
BOCIIUTATEILHOIO IIOTCHIINANA
mucuuiuing "Meropus Hayku u
unxenepun', "Kpurnueckoe
MBIIJICHUE U OCHOBBI HAYYHOU
KOMMYyHuKauu'", "BBeaenue B
cnernuaibHoCTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblii cemunap" mis:

- opmupoBaHUs CIOCOOHOCTH
OTZIETISATh HACTOSIIINE HAYYHBIC
UCCIIEA0BAHMS OT JDKEHAYUYHBIX
MTOCPEICTBOM MPOBEACHUS CO
CTYJICHTaMHU 3aHSATUN U PETYISIPHBIX
Oecen;

- (opmupoOBaHUST KPUTHUYECKOTO
MBIIJICHUS, YMEHUS pacCMaTPUBATh
pa3IMYHbIE UCCIICAOBAHUS C




HKCHEPTHOM MO3UIIUH ITOCPEICTBOM
0OCYXJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIE/IOBaHU,
HCTOPHYECKHX TPEATOCHUIOK
MOSIBIICHUSI T€X WJIM UHBIX OTKPBITUI
Y TEOPHH.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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5 Cemecmp
1 OcHOBHbIE nousitus | 1-8 24/24/0 25 K.p-8 3-
KBAaHTOBOM MEXAaHUKHU. OIIK-
YpaBHeHue 1,
[Ipenunrepa. V-
CranuonapHsle OIIK-
COCTOSIHUS. 1,
OnnomepHoe B-
JIBIDKECHHUE. OIIK-
1,
3-I1K-
1,
V-
MK-1,
B-
MK-1,
3-
YKE-
]"
V-
YKE-
1,
B-
YKE-
1
2 MowmeHT umnynbca. | 9-16 | 24/24/0 25 K.p-16 3-
JIBrkeHue B OI1IK-
LEHTPAIbBHOM oJIe. 1,
Atom Bogopona. Ciuu V-
OIIK-




Umoeo 3a 5 Cemecmp

48/48/0

50

KoHTpoibHbIe
MeponpusiTuss 3a S
Cemectp

50

6 Cemecmp

Teopuss BO3MYILIEHUH.
KBazukmaccudeckoe
MpUOIIKEHHE.
ToxIIecTBEHHOCTD
YaCTHI]

1-8

23/23/0

25

K.p-8




ATOMBI W MOJIEKYJIBI.
Teopus paccessHus

9-15

22/22/0

25

K.p-15
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B-
OIIK-

3-TIK-

V-
IIK-1,
B-
IIK-1,
3-
YKE-

V-
VKE-

B-
YKE-

HUmoeo 3a 6 Cemecmp

45/45/0

50

KoHTpoibHbIe
MeponpusiTuss 3a 6
Cemectp

50

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-TIK-




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

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:

Oo6o03na | ITos1HOe HaMMeHOBaHME

YeHue

K.p KontposbHas pabota

3 OK3amMeH

KAJIEHJIAPHBIN IIIAH

Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,

" yac. , 4ac. yac.
5 Cemecmp 48 48 0

1-8 OcHOBHBIE IOHATHSI KBAHTOBOW MEXaHUKHU. Y PaBHeHHE 24 24 0
IIpeaunrepa. CraunonapHblie coctosiHusi. OqHOMepHOE
JABU/KCHHUE.

1-3 Omnepartopsl ¥ onepanuu ¢ HUMU. BostHOBast pyHKIUS Bcero ayiuTopHsIX 4acoB
BBoauTCs noHATHE ONIEPATOPOB, PACCMAaTPUBAOTCS UX 6 |6 [0
CBOICTBA M BO3MOXHBIE ONepaluy ¢ HUMU. BBoauTcs Omnaiig
Ba)KHEHIIEE IOHATHE KBAHTOBOM MEXaHUKH - BOJTHOBAs 0 0 0
(GYHKIUS KaK CItoco0 HanOoJiee TOTHOTO OTTMCAHHMS
KBaHTOBOMEXAaHNYECKOU cucTeMsbl. PaccmaTpuBaroTcs
OCHOBHBIE CBOMCTBA BOJHOBOU (pyHKIIMU. OcoO0e BHUMaHUE
YAEIAETCs TPAKTOBKE KBajipaTa €€ aMIUIMTYIbl KaK
BEPOSITHOCTH PE3YJIbTaTa COOTBETCTBYIOLETO U3MEPEHHUSL.

4-5 I'amunbToHnan. Oneparop nmnyasca. IlpeacraBienne Bcero ay1tuTopHbIX 4acoB
Iaiizen0epra. YpaBuenue Lllpenunrepa 6 | 6 | 0
BBoautcs nonstue oneparopa ['amMmuinbToHa, COOCTBEHHOE Ownutaiin
3HaYeHUE KOTOPOIr0 UMEET CMBICII MTOJIHOM SHEPrun 0 0 0
KBaHTOBOMEXAaHUYECKOW cUCTEMBI. BBOAUTCA MOHATHE
orepaTopa UMITyJIbCa, PACCMAaTPUBAIOTCS CIIOCOOBI
UMITYJIbCHOTO U KOOPJUHATHOTO ONUCAHUs
KBaHTOBOMEXaHHWYeCcKUX cuctemMbl. C mOMOIIbIO onepaTopa




['amuneTOHa cTpoutcs ypaBHeHue [peaunrepa.

OcHoBHbI€e cBOlicTBa ypaBHeHusi LlIpeaunrepa.
CranuoHnapHblie cocTosiHus. BoiHOBOM nmakeT.
CooTHolIeHHE Heompe/1eIeHHOCTH

PaccmarpuBaroTcsi OCHOBHBIE CBOMCTBA YPABHEHHUS
HIpenuHrepa u cTralliOHApHBIE COCTOSHUS KaK MPOCTEUIIUI
MpUMEP €ro NpuMEHCHUA K OITMCAHUIO KBAHTOBOMEXaHUYCCKUX
CUCTEM C IIOCTOSTHHBIM I10 BpEMEHHU MOoTeHuanoM. BBoaurcs
MOHSATHE BOJIHOBOTO NakeTa. M3 o6mux coobpaskeHuit
BBIBOJIUTCSI COOTHOIIICHHE HeompeaenéHHocTel ["aitzenbepra
JUI pa3IMUHBIX Hap CONpPSKEHHBIX BEINYUH (MMITYJIbC-
KOOpJIMHATA, YHEPTUsI-BpEeMs).

Bcero AYAUTOPHBIX YaCOB

6 |6 |0

Omnuiaiig

0 0 0

OnnomepHoe nBuxkenue. [lorennuaabHas ama. JInHeiHbIH
rapMOHUYECKUI OCUMLISTOP.

B kauecTBe npuMepa paccmMaTpuBaeTcs
KBaHTOBOMEXaHUYECKasi CHCTEMa C OJTHOM CTENEHbIO CBOOOIBI.
BBouTCs MOHSATHE MOTEHIIMAILHOTO Oaphepa, TOTEHITUAITBHON
sMbl. PaccMatpuBaeTcst BaKHEHIIIMI YUCTO KBAaHTOBBINA d(DPeKT
- TyHHenupoBanue. Oco0oe BHUMAHUE YeNseTCs TMHEHHOMY
rapMOHUYECKOMY OCLMILISATOPY, AJI1 KOTOPOTO CTPOUTCS
IOJIHOE peltenue ypaBHeHus Llpénnnrepa ¢ npuMeHeHrnem
CBOWCTB PSAJ0B U MOIMHOMOB Dpmuta. CTpoutcs
SHEPreTUUECKUN CIEKTP KBAHTOBOI'O OCLMIUISITOPA, Ha
[IpUMEpPE KOTOPOTO MPOSABIISIETCS €1I€ OAUH YUCTO KBAaHTOBBIN
3¢ (deKT - HeHyeBasi 3HePTUs OCHOBHOTO COCTOSIHHSI, TaK
Ha3bIBaeMbIC "HYJIeBbIC KOJeOaHus'".

Bcero ayIuTOpHBIX 4acoB

6 |6 |0

Ownutaiin

0 0 0

MomeHT umMmyJibca. /[BU:KeHHe B IEHTPAJBLHOM I0Jie. ATOM
Boaopoaa. CniuH

24 24 0

MomenT umnysabca. CoOCTBEeHHbIE 3HAYEHHUSI U BEKTOPBI.
CJ10xeHre MOMEHTOB

BBoautcs moHnaTre MOMEHTa UMITYJIbCa B KBAHTOBOM
MEXaHHUKE, paCCMaTPUBAIOTCS €r0 CBOMCTBA, COOCTBEHHBIC
3HAYEHMSI ¥ MIPOEKIIMK HA BBIJICJICHHBIC POCTPAHCTBECHHBIC
ocu. CTpouTcs npeacTaBI€HUe KBAHTOBOMEXaHUUECKON
CHUCTEMBI Ha OCHOBE COOCTBEHHBIX BEKTOPOB MOMEHTA
nMItyjbca. PaccmMaTpuBaeTcs Cl10K€eHHE MOMEHTOB B
KBAaHTOBOM MEXaHHUKE.

Bcero aytuTopHbIX 4acoB

6 | 6 | 0

Owntaiin

0 0 0

11

J{BM:keHMe B HeHTPaJIbHOM moJje. O0uue cBoiicTBA.
Pa3jio:keHue NJI0CKOM BOJIHBI 10 C(hepUYECKHUM.
PaccmarpuBaroTcss KBAHTOBOMEXAHHUYECKUE CUCTEMBI CO
chepuuecKkd CUMMETPUIHBIM TToTeHITHaIoOM. OTIEIbHO
BBIBOJIUTCS] YpaBHEHUE JIJIS paralibHON (PYHKIIMH, CTPOSTCS €€
ACHMNOTOTUKH M MOJIHBIN CIIEKTp cocTosiHui. [loka3piBaeTcH,
YTO BOJIHOBAsI (DYHKITHS, OMTUCHIBAIOIIAS
KBAaHTOBOMEXAHMUYECKYIO CUCTEMY C LIEHTPAIBHBIM IOJIEM,
(dhakTopusyercs 1Mo chepuaecKuM QyHKIHSIM.

Bceero AYAUTOPHLBIX YaCOB

6 |6 |0

Ownutaiig

0 0 0

13-14

AToM Boiopoaa. CesizanHble cocTosinus. HenpepbiBHBII
CIIEeKTP.

B kauecTBe npruMepa LIEHTPaJIbHOTO MOJIsl pacCMaTpUBAETCS
KYJIOHOBCKUI noTeHIMan. Pa3BuBaeTcst Moaelb
BOJIOPOJIONIOA00HOI0 aTOMa, B paMKaX KOTOPO BO3HUKAET
CIIy4aiiHOE KYJIOHOBCKOE BBIPOKJIEHUE COCTOIHUN. BBoauTCA

Bcero ayiuTopHsIX 4acoB

6 | 6 | 0
Omniaiig
0 0 0




IIOHATHC 3Hepmn MOHHU3aIuu 1 HGHpCpBIBHOI‘O CHGKTpa
COCTOSIHUH.

15-16 | Cnmu. MaTpuus! Iaymnn. Bcero aytuTOpHBIX 4acoB
BBoautcs ogHo u3 QpyHAaMEHTaIbHBIX YUCTO KBAHTOBBIX 6 | 6 | 0
MOHATHUH - clIuH. PaccmaTpuBaeTcst onepaTop CiMHA U €ro Ounaiin
coOcTBeHHbIe 3HaueHus. [loka3biBaeTcs, 4TO B MATPUYHOM 0 0 0
IIPEJICTAaBICHUH OIIEpaTOpaM CIIMHA OTBEYAIOT TaK Ha3bIBa€MbIE
Martpuilbl [laynu. BBoguTcst moHsiTue cnmHopa.

6 Cemecmp 45 45 0

1-8 Teopus Bo3mymennii. KBazukiaaccuueckoe npudiamxenne. | 23 23 0
Toxk1ecTBEeHHOCTh YaCTHIL

1-2 Crannonapnsie BosmymeHusi. Ceky/nsipHoe ypaBHeHHe. Bcero ayiuTopHbIX 4acoB
¢ dext HlTapka 6 | 6 | 0
3HAKOMCTBO C TEOpPHUEH BO3MYILIEHUH B PaMKaX KBaHTOBOM Omnunaitn
MEXaHUKH HAYUHAETCSI C PACCMOTPEHHUS CTAI[MOHAPHON TEOPUH | () 0 0
BO3MYIIEHUH Kak 0€3 BBIPOXKJICHHSI, TaK U C BBIpOXKAeHUEM. B
KayecTBE KOHKPETHOTO IpUMepa NPUMEHEHHSI TOCTPOSHHON
MOJIEJIN U3y4yaeTcs OBEJEHNE aToMa BOAOPOIa B CllaboM
OJIHOPOJIHOM 3JieKTprueckoM noje. [lokas3biBaeTcs, KakuM
00pa3oM NMPOUCXOAUT PACIEIIEHUE BBIPOXKICHHBIX YPOBHEH
SHEPruM 3a CUET MOIMPaBKU K SHEPTUHU BO30YKIEHHOTO
coctosiHus, - b dext [HTapka.

3-4 Bo3myuenus, 3apucsue or BpeMeHUu. CooTHoOIIeHHE Bcero aynuropHbIx 4acoB
HeomnpeaeeHHOCTH /IJIsl SHEPIrUH. 6 | 6 [0
N3yvaroTcst OCHOBBI HECTAIMOHAPHOW TEOPUU BO3MYIIECHUM. Ounaiin
Ocoboe BHUMaHUE yAESAI0TCS aAuadaTUYeCKUM U BHE3AIHbIM | () 0 0
BO3MYIIIEHUSAM, IEPUOANYECKUM BO3MYILEHUsAM. 13
BBIPAKEHUS NIl BEPOSATHOCTHU NIEPEX0/a MO IEHCTBUEM
HECTAIlMOHAPHOI'0 BO3MYILIEHHUS BHIBOJIUTCS COOTHOLIIEHHE
HEOIPEAEIEHHOCTEN LIl SHEPTUU U BPEMEHH.

5-6 BoJsiHOBasi pyHKIMSI U TPAHUYHBIC YCJIOBUSA B Bcero ayutopHsIX 4acoB
KBa3HKJIACCHYeCKOM ciay4ae. IIpaBuiia KBAHTOBaHHA 6 |6 [0
Bopa-3ommepdeanaa. Ilpoxoxaenue yepe3 OHnaiin
NOTEeHINAJIbHBIN Oapbep 0 0 0
JIy1st mOCTaTOYHO TITyOOKOW M IMTUPOKON MOTEHIIUATBHOM SIMBI
OKa3bIBACTCs MPUMEHUMBIM KBA3UKIIACCUYECKOE MPUOIIKEHHE,

T.K. B TAKOM NOTEHIIMAJIe BO3MOKHO CYIIIECTBOBAaHUE
BBICOKOBO30Y>KEHHBIX YIHEPTeTUUECKUX YPOBHEN. BriBoAUTCS
npaBuiio kKBaHToBaHus bopa-3ommepdenbaa 1uist HAXOXKACHUS
TaKUX COCTOSTHUM JJI pa3IMYHBbIX TPAHUYHBIX YCIOBUHI Ha
BOJTHOBYIO (hYHKIIHIO.
7-8 IIpuHIMN HEPA3JIMYUMOCTH TOKAECTBEHHBIX YaCTHII. Bcero aynuTopHbIX 4acoB

OO0meHHOe B3auMo/ieiicTBHE

CrpouTtcs Tak Ha3pIBa€MOE NPEICTABICHNE B3aUMOAECHCTBYS, B
paMKax KOTOpPOr0 BO3HUKAET BAKHBINA YHUTAPHBIN ONEpaTop —
S-matpuna. BBogurcs B paccMoTpenue pyHIaMeHTa bHbIH
MIPUHIUIT HEPA3TUIMMOCTH TOXKIECTBEHHBIX YaCTHL],
MIPOBOJUTCS Pa3/ielIeHue KBAHTOBBIX YAaCTHIl Ha (pepMHOHBI U
0030HBb1. I3 mpUHIIMITA HEPAITUYUMOCTH TOXKAECTBEHHBIX
YacTHI] CJIelyeT CYIIECTBOBAaHUE SIBICHUSI OOMEHHOTO
B3alMOJICHCTBUS U, CIIEI0OBATENIbHO, OOMEHHOTO pacIIeTICHUS
YPOBHEU.

5 |5 |0
Ouwuaiia
0 0 0




9-15

ATombI B MoJIeKYJIbL. Teopusi paccesiHusi

2 |22 [0

9-10

BonopoaononooHbie ypoBHM 3Hepruu. YpaBHenue Tomaca-
®epmu. [lepuoauyeckas cucreMa 3JieMeHTOB. ATOM B
3J1eKTPUYECKOM U MATHUTHOM MOJISAX

Jli1st aTOMOB € OOJIBIIIMM YHCIIOM 3JIEKTPOHOB CTPOUTCS
ornucaTtebHasi MOJIeNb, IPU3BaHHASI ONTUCATh U3MEHEHHUS
FJ'IO6ELHBHBIX XAPaAKTCPUCTHK CUCTEMBI C ©BMCHCHUECM ATOMHOI'O
yucia. B paMkax Monenu BIBOAUTCS ypaBHEHUE
OTHOCHUTEIIEHO COOTBETCTBYIOIIUX BOJIHOBBIX (DYHKITHIA,
Ha3bIBA€MOE YHHBEPCAJIbHbIM ypaBHEHUEM Tomaca-Depmu.
OTnenbHO paccMaTpUBAIOTCS OCOOCHHOCTH MOBECHHUS aTOMOB
B JIEKTPUYECKOM U MAarHUTHOM IOJISIX.

Bcero AYAUTOPHBIX YaCOB

8 | 8 |0

Omnuiaiig

0 0 0

11-13

O0mas Teopust paccesinusi. ®opmysia bopha.
KBa3zukiaccudeckuii ciayyaii. Paccesinue ObICTPBIX U
MeUIeHHbIX YacTul. @opmyJaa Pesepdopaa.
CTOJIKHOBEHHUS TOKAECTBEHHbIX YaCTHII.

PaccmarpuBaroTcss OCHOBBI KBAaHTOBOM TEOpUH paccesiHus. i
yOpyrux OMHApHBIX COYNAapeHUI YacTHIl BRIBOAUTCS (hopMyIia,
omnuchIBarolIast 00pHOBCKOe nMpuOmmKkeHue. M3yyarorcs
MIPOLIECCHI PacCesHUS OBICTPBIX AJIEKTPOHOB aTOMOM, a TaKXKe
paccesiHie MEJUIEHHBIX YacTull. PaccesiHue KyJOHOBCKUM
noJsieM npuBoAuT K Gopmyne Pezepdpopaa. OtaensHo
paccMaTpUBAIOTCS OCOOCHHOCTH CTOJIKHOBEHHH
TOXIECTBEHHBIX YaCTHII.

Bcero ayIuTOpHBIX 4acoB

7 | 7 |0

Ownutaiin

0 0 0

14 -15

AHaJINTHYeCKHe CBOMCTBA aMILUIUTY/AbI paccessHUs.
Pe3onancHoe paccessnue. Heynpyroe paccessumne. ¢popmyJibl
Bpeiita n Burnepa. Ceuenusi BO/1M3U IOpora peakuuu
Crpoutcst GyHKIUS aMILTUTY/ 1A PacCesHus, TPOBOIUTCS
aHaJIN3 €€ aHAIUTUYECKUX CBOMCTB C IPUBJIEYEHUEM METO/IOB
TOKII. PaccmaTpuBaeTcsi pe30HAaHCHOE PacCesHUE MEJIEHHbBIX
gactu. [IpoBoauTcs 00001IeHUE TEOPUH PACCESTHHS HA CITyJaid
HEYNPYTUX CTOJIKHOBEHUN YAaCTHUII, BEIBOJSATCS (OPMYJIBI
bpelita n Burnepa, MHOrOKaHaJIbHOE PACCESIHUE, A TAKKE
CEUeHUs paccesHus BOIM3U MOpOra peakluy Ipyu Heynpyrom
B3aWMOJICVICTBUH YACTHIIL.

Bcero aytuTOpHBIX 4acoB

7 | 7 | 0
Ouwuutaiig
0 0 0

COKpaH_IeHHLIe HaUMEHOBAaHUS OHJIAWH OIILIU:

Oo6o03na | [los1HOe HamMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN Kype

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

AM Aymo-mMarepualsl

I1p3 [Ipe3enTanmu

T Tectol

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIIbI
4@ WMHTEepaKTUBHBINA CANUT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B Kypce KBAHTOBOM MEXaHUKH HCIOJIB3YKOTCA TpaJAUIIUOHHBIC O6pa3OBaTeJIbHBIe TCXHOJIOTHH:
JICKOUHU, CCMHUHAPCKUC 3aHATUA C pa360p0M 3aga4 U OpUMCPOB, TCKYIIHWC AOMAIIHUC 3adaHUA H
OoJbIINE JOMalIHUEC 3aJaHUs.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUILUINHE 00ECIeUrnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB 00ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSITHN TEKYUIETo,
pyOexKHOrO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETCHUUSMUA W (HOpMaMHu KOHTPOJIS HMX OCBOCHHUSA

MpeJCTaBIIeHA B ClIeAyIOLIeH Tadnuie:

Komnerenmus HNuaukaropsl ATTecTalMOHHOE ATTecTaMOHHOE
0CBOEHMSI meponpusitue (KII 1) meponpusitue (KII 2)
OIIK-1 3-OI1K-1 9, K.p-8, K.p-16 3, 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 2, K.p-8, K.p-16 9, 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
V-IIK-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15
B-TIK-1 9, K.p-8, K.p-16 3, k.p-8, K.p-15
YKE-1 3-YKE-1 3, K.p-8, K.p-16 3, k.p-8, k.p-15
V-VYKE-1 9, K.p-8, K.p-16 3, k.p-8, K.p-15
B-VYKE-1 2, K.p-8, K.p-16 2, K.p-8, k.p-15

Ixanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU

[lkana Kaxa0ro KOHTPOJBHOIO MEPOMPUSTHS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOIO
MakcUMajbHOTo Oajia BKIIOUMTENbHO. TOoroBas arrecranus mo nucuuiuinHe oreHuBaercs mo 100-
OayIHbHOM IIKaJe U MPEeACTaBIseT co00i cymmy 0asioB, 3apab0TaHHBIX CTYIEHTOM IPU BBIMOJIHEHUU
3a/IaHUM B paMKax TEKYILIETO U MPOMEXKYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBECTCTBHHU CO CJ'Ie,I[YIOH_[Cﬁ IIKaJIOH:

Cymma Orenka mo 4-ex Ounenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0ayIoB OaJUTHHOM IIIKaJIe ECTS y4eOHOM TUCITUTLINHBI

OLIeHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIEHTY, €CJIM OH ITyOOKO M MTPOYHO
YCBOWJI ITPOTPAMMHBIN MaTepuall,
HUCYCPIBIBAIOLIC, MTOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjaaract, yMecT TCCHO YBA3bIBATH
TCOpHIO C HpaKTHKOfI, HCIIOJIL3YCT B
OTBETE MaTePUa MOHOIPapUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTY/IEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TIO CYIIECTBY
W3JIaraeT ero, He JIOImycKas
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE

4 — «xopoutoy
70-74 D




Ha BOIIPOC.

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCSI CTY/ICHTY, €CIIH OH UMEET
3HAHWS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

O1ieHKa «HEYIOBICTBOPUTEIBHOY
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMyCKaeT
Hiske 60 2- F cyliecTBeHHbIe onnOKu. Kak mpasuio,
KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbEIE HE MOT'YT
MIPOIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHATUN 11O

COOTBCTCTByIOH.ICﬁ JVCHUIITINHE.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 53 K17 PykoBoAcTBO K perieHuto 3aaa4 1o ¢usnke "OCHOBBI KBaHTOBOM (Gu3uku. CTpoeHue
BellecTBa. ATOMHas U sjiepHas ¢pusuka" : yueOHoe nocobue /i By3oB, Mocksa: HUSAY MUOU,
2012

2. 530 JI22 Teopernueckas ¢pusuka T.3 KanroBas mexanuka. Hepenarusuctckas teopus, , MockBa:
®usmatiaut, 2021

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

JOTIIOJIHUTEJIbHAS JIMTEPATYPA:
1. 53 ®73 3agaun o kBanToBoM Mexanuke T.1 , , : URSS, 2008
2. 53 ©73 3agauu no kBanToBoM Mexanuke T.2 , , : URSS, 2008

3. 530 JI22 Teopernueckas ¢pusuka T.3 KBanToBas Mmexanuka. HepenstuBucrckas Teopus, , :
®duszmatiut, 2004

ITPOTPAMMHOE OBECITEYEHHUE:
CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:

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.

B pexkomeHyeMbIx cOOpHHMKax 3a/ad, B pa3zeiie, KOTOPbIA CleayeT 3a OTBETaMH, COAEPIKATCS
yKa3aHUs K pemeHuro Oosiee TpyAHBIX 3agad. OOpamaThCsi K HUM HYXKHO JIMIIB IOCTE TOTO, Kak
HECKOJIBKO IMOMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

MeTtoauueckre peKOMEeHIaluu AJisl HOJATOTOBKU K KOHTPOJIbHBIM U IPOBEPOYHBIM pabOTaM.

Kontponbable paboThl TpOBOAATCA MJIi TMPOBEPKHM KauecTBa YCBOEHHS Marepuaia Hu
BBINIOJIHEHUSI 3aJaHui cTyaeHTaMu. OHU OCHOBBIBAKOTCS CTPOTO Ha IMPOWUIEHHOM MaTe-puajie U He
BBIXOZAT 3a paMKU M3j1araeMoro Kypca. CBOEBPEMEHHOE HM3yY€HHE JIEKIIMOHHBIX MAaTE€pHallOB U
BBIIOJIHEHUE 33/I1aHUI TrapaHTHPYET YCIEIIHOE BBHIIOJHEHWE KOHTPOJIBHBIX M MPOBEPOUYHBIX paloT.
[Ipy noaroToBke cieqyeT pPYKOBOACTBOBATHCA OOLIEHPUHATHIMM YCTAHOBKaMH, T.€. IIOBTOPHTH
M3Y4YEHHBI MaTepual, 3allOMHUTb OCHOBHBIE WJICH, NPHUHLMIBLI U pe3yipTaTel Kypca. He ciemyer



MBITaThCS «BBI3YOPHUTH» MaTepuai, JOCTATOYHO TMOHATh U 3alIOMHHUTH JIOTUKY BBIBOJIA TEX WJIM HHBIX
pEe3yNbTaTOB W pEIICHUs 3a7ad M OCO3HATh WX (U3MUECKUA M MaTeMmartudeckuit cmeici. [lpu
BBITIOJTHCHHH KOHTPOJIBHOHN MJTM MTPOBEPOUYHON pabOTHl HEOOXOAUMO 3alKCHIBATH BCE OCHOBHEIC ITaru
MPU PEIIEHUU 3aJlayl, HE «IEPECKaKHBas» K KaKOMY-TO MPOMEXKYTOYHOMY WM OKOHYATEIHHOMY
pe3yabpTaTy 0e3 Kakux-11u00 Ha TO PU3NYECKUX WM MAaTEMAaTHIECKUX 00OCHOBAHUH.

Huxakux ocoObix TpeboBanuii Kk oopmiieHno padboT HeT. PaboTa nomkHa OBITH 3amycaHa Tak,
4yTOOBI OblIIa MOHATHA JIOTUKA peleHus 3agad. OKOHYATeNbHbIN 0TBET HEOOXOAUMO BBIIETUTH KaKHM-
1160 cmocoOoM Tak, YTOOBI MIPOBEPSIOLIEMY OBLITO MOHSATHO, YTO 3TO U €CTh OTBET K 3a/1aye.

11. YUYEBHO-METOJWYECKHE PEKOMEHIAIIMA IJIS IPEIIOJABATEJEN

[IpoBeaeHne NPaKTUYECKUX 3aHATUM U BBITIOJIHEHHE CAMOCTOSTEIBHBIX PabOT

CTyneHThl JODKHBI, MCTOIB3Ys MPOCIYIIAHHBIA Ha JIGKIUSAX MaTepua, HaAyuYuTbCsS DPEIIaTh
3a1a4u 1o Kypcy. CieayeT UCIob30BaTh pa3iMyHbIe MIPUEMbl BOBJICUEHHS CTYI€HTOB B TBOPUYECKHI
MPOLIECC OCBOEHHUS Y4eOHOro MaTepuaja: Olpoc CTYACHTOB IO COJEP)KaHUIO MPOUYUTAHHBIX JEKIHUH,
BBI30B CTYACHTOB K JOCKE JUIsl PEIICHUs TEKYIIUX 3aJad, CAMOCTOSTEIbHOE pEeIlIeHHE 3a7aud CO
CBEpPKON MPOMEXKYTOUHBIX U KOHEYHOI'O PE3yJIbTaTOB PEUICHUs, MOKa3 IMPEeno-IaBareiieM Ha JOCKe
pElIeHUs TUTIOBBIX 33/1a4, CAMOCTOSATEIbHbIC PAOOTHI.

Opranu3zaiust KOHTPOJIs

KonTpons 3HaHMi  oCyllecTBisieTcs W IyTeM  MPOBEIEHUS  KOHTPOJIBHBIX WM
CaMOCTOSITENIbHBIX Pa0OT ¢ MOCIEAYIOLIEH POBEPKOM.

Ha ocHOBaHUM 3THX pe3yJIbTaTOB BBICTABIISIETCS OLICHKA 110 aTTECTALUH Pa3/iesioB.

IIpoBenenue 3a4€TOB U IK3aMEHOB

Jlnst jomycka K IpOMEXYTOYHOU aTTecTallil HEOOXOJMMO UMETh MOJIOKUTENIbHBIE OLICHKHU T10

KaxJ10i TeMe. Bo BpeMs aTTecTaliuu CTYAEHT MOJy4YaeT WHJMBHUAYaJIbHBIM OUJIET U TOTOBUT OTBETHI
Ha BOMPOCHI 110 KypCy.
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