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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 Kon n HaumeHnoBaHre MHIUKATOPA TOCTUKEHUS KOMIIETCHIINH
KOMIIETEHIINHU
OIIK-1 [1] — Criocoben 3-OIIK-1 [1] — 3HaHue OCHOBHBIX 3aKOHOB BBICIIEH
UCIIOJIb30BaTh TOJIOKEHUS, 3aKOHBI | MAaTEeMaTHUKH, 001 1 TeopeTHUecKor (PU3UKHU, MPUMEHUTEIHHO
Y METO/Ibl €CTECTBEHHBIX HAYK U K MH)KEHEPHBIM 3a]1a4am
MAaTeMaTUKH ISl peIIeHUs 3a1a4 V-OIIK-1 [1] — YMeHne npuMeHsSITh OCHOBHBIC MOJ0KEHUS U
VHKEHEPHOU J1eATEIbHOCTH 3aKOHBI BBICIICH MAaTEeMaTHKH, OOIIeH U TEOPETHUECKOH (DU3UKH,
€CTECTBEHHBIX HAYK K PEIICHUIO 3a]1a4 NH)XECHEPHOU
JeSITEIbHOCTH
B-OIIK-1 [1] — Bragenue MeTonamMu BbICIIEH MAaTEMATUKU U
€CTECTBEHHBIX HaYK MPUMEHHUTENILHO K 3aJa4aM dJIEKTPOHUKHU U
HaHORJIEKTPOHUKHU




VYK-1 [1] — Cnocoben
OCYIIECTBIIATH TIOUCK,
KPUTHYCCKHI aHAITU3 U CUHTE3
nH(popMaln, TPUMEHSATh
CHCTEMHBIN TOAXOT JIJISl PEIICHHUSI
IIOCTABJICHHBIX 3aJ1a4

3-YK-1 [1] — 3Harb: MeToauku c6opa u 00paboTKu
WH(POPMAIINH; aKTYaJIbHBIE POCCHICKHE U 3apyOe)KHBIC
UCTOYHUKU UHPOpMaLuu B chepe nmpodeccuoHanIbHON
NeSITeTHHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

V-VK-1 [1] — YMeTb: npUMeHSITh METOJUKH MOKCKa, cOopa 1
00paboTku nH(MOPMAITUHU; OCYIIECTBIATh KPUTUUECKUMA aHAN3

U CUHTE3 MH(OpMAINH, TOTYYSHHOM U3 Pa3HbIX UCTOYHUKOB
B-VK-1 [1] — Bnagets: MmeTogamu noucka, coopa u oopaboTku,
KPUTUYECKOTO aHaJIM3a U CUHTE3a HH(POPMALIUU; METOIUKOM
CUCTEMHOI'0 moaxoaa JJIsd pCIICHUA ITOCTABJIICHHBIX 3a1a4

4. BOCHHUTATEJBHBIN MOTEHIUAJ JUCHUILINHBI

Hanpasnenus/nienu
BOCIIUTAHUS
[IpodeccrnonanpHOE
BOCIIUTAHUE

[Ipodeccuonanbroe
BOCIIUTAHUC

3amaun BocriuTaHus (KOx)

Cosnanue yciaoBuid,
00ecreynBaroIInX,
(hopMHUpPOBaHNE OTBETCTBEHHOCTH
3a podecCuOHaIBHBIN BBIOOD,
podecCHoHaIbHOE Pa3BUTHE U
poecCHOHANTLHBIC PEIICHUS

(B18)

Co3pnanue yciaoBuid,
00ecreunBaroIInX,
dhopMHUpOBaHKE HAYYHOTO
MHPOBO33pEHUSA, KYIbTYPEI
MOKCKa HECTAaHAAPTHBIX HAYYHO-
TCXHI/I‘-IGCKI/IX/ MPAKTUICCKUX
pELIeHH, KpUTUYECKOTO
OTHOLICHUSA K UCCIICIOBAaHUAM
mxeHay4dHoro Ttosika (B19)

BocnuraTensHBIN ITOTEHITAAI
JTHACIUATLINH

Hcrnoap30BaHue BOCIIUTATEILHOTO
MOTCHIMANA JUCIUILINH
POeCCUOHATBHOTO MOTYJIS TS
(GhOpMHUPOBAHUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHabHOE Pa3BUTHE
MMOCPEICTBOM BBIOOpA CTYACHTAMH
WHAVBUIYATBHBIX 00pa30BaTEIbHBIX
TPaeKTOPHI, OPraHU3alUN CHCTEMBI
OOIICHUS MEXTy BCEMU
y4aCTHUKaMH 00pa30BaTEIHHOTO
rpoiiecca, B TOM YHUCIIE €
HCIIOIL30BaHHEM HOBBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHIA.
1.Mcrionp30Banre BOCIIUTATEIILHOTO
MOTEHIIUANA TUCITUTUIHH/TIPAKTUK
«HayuHo-uccrienoBaTenbcKas
pabotay, «IIpoekTHas MpaKkTUKaY,
«Hayunslil ceMuHapy Jis:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPHHITUIIOB M CTIOCOOOB
Hay4YHOTO MMO3HAHUSI MUpPa, Pa3BUTHUS
HCCIIEI0BATEILCKUX KAaUYeCTB
CTYJICHTOB MTOCPEJICTBOM UX
BOBJICUECHHS B UCCJIENOBATEIILCKHE
MPOEKTHI 1O 001aCTSIM HAy9IHBIX
ucciaenoBanui. 2.Mcrnoap3oBanue
BOCIIUTATEILHOrO IIOTCHIIHANA
nucuuIuivH "Mctopus Hayku u
unxenepun", "Kpurnueckoe
MBIIJICHUE U OCHOBBI HAYYHOU
KoMMyHuKkanuu'", "BeneHue B
crenuranbHOCTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblii cemunap" ajisi:




- (opmupoBanus ciocoOHOCTH
OTACTATh HACTOSIINE HAyYHBIC
HCCIICIOBAHMSI OT JDKEHAYYHBIX
MIOCPENICTBOM TIPOBEICHHSI CO
CTY/ZICHTaAMH 3aHSATUI U PErYJISIPHBIX
Oecen;

- (opmupoOBaHUST KPUTHUECKOTO
MBIIIJICHHSI, YMEHHSI pacCMaTpUBaTh
pa3IMYHbIe UCCIIEIOBAHUS C
AKCIIEPTHOH TIO3UITUH ITOCPEICTBOM
00CYXJIeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIIEIOBAHUM,
UCTOPUYECKHX MPEANOCHUIOK
MOSIBJICHHSI TE€X WJIM MHBIX OTKPBITHI
U TEOPHUU.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN TUCIHUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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5 Cemecmp
1 OcHOBHBIE noHsTus | 1-8 16/24/0 25 K.p-8 3-
KBAaHTOBOM MEXaHUKH. OIIK-
YpaBHeHue 1,
IlIpenunrepa. V-
CranuoHapHblie OIIK-
COCTOSIHUSI. 1,
OnHOMEpHOE B-
JIBIKEHHE. OIIK-
1,
3-VK-
1,
V-
VK-1,
B-
VK-1
2 MowmeHT umnynibca. | 9-16 | 16/24/0 25 K.p-16 3-
JIBmkeHue B OI1IK-
LEHTPAIBHOM oJIe. 1,
Atom Bogopoaa. Ciux V-
OIIK-




B-
OIIK-

3-VK-

V-
VYK-1,

YK-1

HUmoeo 3a 5 Cemecmp

32/48/0

50

KonTpoabHbie
MeponpusaTus 3a S
CemecTtp

50

6 Cemecmp

Teopuss BO3MYILIEHUH.
KBa3uknaccuueckoe
pUOIKEHHE.
ToXaeCTBEHHOCTh
YaCTHI]

1-8

23/15/0

25

K.p-8

ATOMBI ¥ MOJIEKYJIBI.
Teopus paccesHus

9-15

22/15/0

25

K.p-15




Umoeo 3a 6 Cemecmp 45/30/0 50

KonTpoJabnbie 50 3 3-
MeponpusiTusi 3a 6 OIIK-
CemecTtp 1,

VK-1,
B-
YK-1

* — COKpalleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX OallIoB J0OJKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(unn) sK3aMeH

CoxpalieHre HAaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAl[UU Pa3ZesioB:

Oo6o3na | [loiHOe HaMMeHOBaHMe
YyeHHue
K.p KoHTpoJibHast paboTa
€] DK3aMeH
KAJIEHJIAPHBIN IIJIAH
Henean | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
" qac. , 4ac. yac.
5 Cemecmp 32 48 0
1-8 OcCHOBHBIC IOHATHS KBAHTOBOW MEXaHUKHU. YpaBHeHH e 16 24 0
IIpeaunrepa. Ctannonapubie cocrosiHusi. OqHOMepHOE
JABHKEHHE.
1-3 Omnepatopsl 1 onepannu ¢ HUMU. BostHOBast pyHKIUS Bcero ayiuTopHbIX 4acoB
BBoautcs nonaTre onepaTtopos, pacCMATPUBAOTCS UX 4 | 6 | 0
CBOMCTBa M BO3MOJKHBIE Ollepaluy ¢ HUMU. BBonures Ownunaitn
Ba)KHEMIIIEe MMOHATHE KBAHTOBOW MEXAHUKU - BOJIHOBAS 0 0 0
GyHKIUS KaK crocod Hanboee OJTHOTO OMUCAHUS
KBAaHTOBOMEXAHWYECKOUN cucTteMbl. PaccmarpuBaroTcst
OCHOBHBIE CBOMCTBA BOJHOBOMU (hyHKIMU. Oco00e BHUMaHUE
yIENSIETCS] TPAKTOBKE KBaApaTa €€ aMITUTYIbI KaKk
BEPOSITHOCTH PE3YJIbTaTa COOTBETCTBYIOIIETO U3MEPEHHUS.
4-5 I'amuabToHMaH. Oneparop umnyJnca. [lIpencraBiienne Bcero ayiuTopHbIX 4acoB




I'aiizenOepra. Ypasuenue lllpennnrepa

Broaurcs monsarue oneparopa I'amunbToHa, COOCTBEHHOE
3HaYEHUE KOTOPOT0 UMEET CMBICII IIOJTHOM SHEPTUU
KBAaHTOBOMEXAHMYECKON cHcTeMbl. BBOIUTCS MOHATHE
oreparopa UMITyJIbCa, PACCMaTPUBAIOTCS CIIOCOOBI
HMITYJIbCHOTO M KOOPAMHATHOT'O ONHUCAHMS
KBAaHTOBOMEXaHUYECKUX cUCTEMBI. C IMOMOIIBIO OIICpaTopa
I'amuneroHa cTpoutes ypaBHeHnue [llpeaunrepa.

4 | 6 | 0
Omuiaiig
0 0 0

OcHoBHbI€e cBOlicTBa ypaBHenus Lllpenunrepa.
Craunonapuble cocTosinusi. BosiHOBOI maker.
CooTHoOIIIEHHE HeoMpe1eJJeHHOCTH

PaccmatpuBatoTcsi OCHOBHBIE CBOMCTBA ypaBHEHUS
[IpenuHrepa u cTamOHAPHBIE COCTOSIHUA KaK IPOCTENIITNI
IIPUMEP €ro NPUMEHEHUS K OMMCAHUIO KBAHTOBOMEXaHUYECKUX
CUCTEM C TIOCTOSIHHBIM T10 BPEMEHU MOTEeHIHaIOM. BBoauTCst
MTOHSATHE BOJTHOBOTO MmakeTa. M3 o00mux coodpakeHuit
BBIBOJIUTCSI COOTHOIIIEHHE HeonpeaenéHnoctei ["aitzendepra
JUTS Pa3IMYHBIX Tap CONMPSKEHHBIX BEIUNYUH (MMITYJIbC-
KOOPJIMHATA, SHEPTUSI-BPEMS]).

Bcero ayiuTopHbIX 4acoB

4 |6 |0

Owntaiin

0 0 0

OnnomepHoe nBu:kenue. [lorenuuanbuas sma. JIuHeiiHbIT
rapMOHHYECKHI OCHMJLIISITOP.

B kauecTBe npuMepa paccmaTpuBaeTcs
KBaHTOBOMEXaHUYECKasi CHCTEMA C OJTHOW CTETIEHBIO CBOOO/IBI.
BBoauTcs noHsTHE NOTEHIIMAILHOTO Oaphepa, HOTEHIIUAIbHON
sMbl. PaccMaTpuBaeTcsi BOKHEUITUI YUCTO KBAaHTOBBIN 3(pdexT
- TyHHenupoBaHue. Oco6oe BHUMaHueE yensieTcs JMHEHHOMY
FapMOHMYECKOMY OCLIMIIISATOPY, AJIi KOTOPOTO CTPOUTCS
noJsiHoe peuieHue ypaBuenus pénunrepa ¢ npuMeHeHuEM
CBOMCTB psAJ0B U NOJMHOMOB DpMmuTa. CTpouTcs
SHEPreTHUECKUN CIEKTP KBAHTOBOI'O OCHMIUISITOPA, Ha
IIpUMEpPE KOTOPOTO IPOSABIIETCS €€ OAUH YACTO KBAHTOBBIN
3¢ dexT - HeHyIeBast SHEPTUsl OCHOBHOT'O COCTOSTHUS, TaK
Ha3bIBaeMble "HyJIeBble KOJIeOaHus'".

Bcero AYAUTOPHBIX YaCOB

4 |6 |0

Omnu1aiig

0 0 0

MomeHT umnyJibca. /[BUkeHUue B HEHTPAJbLHOM I0Jie. ATOM
Boaopoaa. CniuH

16 24 0

MomenT ummyJibca. Co0CTBEeHHBIC 3HAYCHUS] M BEKTOPBI.
CioxxeHue MOMEHTOB

BBoauTcs moHsATHE MOMEHTa UMITYJIbCAa B KBAHTOBOM
MEXaHMKE, pacCCMaTPUBAIOTCS €ro CBOMCTBA, COOCTBEHHBIE
3HAYEHUs U IPOEKLUHU Ha BbIJICJICHHBIE IPOCTPAHCTBEHHBIE
ocu. CTpouTcs NIpeCTaBIeHNE KBAHTOBOMEXaHNYECKON
CHCTEMBbl Ha OCHOBE COOCTBEHHBIX BEKTOPOB MOMEHTA
uMmIyibsca. PaccmarpuBaeTcs ciiokeHne MOMEHTOB B
KBAHTOBON MEXaHHUKE.

Bcero AYAUTOPHLBIX YaCOB

4 |6 [0

Omnutaiig

0 0 0

11

J/{BHKeHe B IeHTPAaJIbHOM noJjie. O01mue cBoiicTBa.
PaznoxkeHue miiockoi BOJIHBI N0 chepudecKum.
PaCCManI/IBaIOTCSI KBAHTOBOMECXAaHHUYECKHUE CUCTEMBI CO
cepudeckd CUMMETPUYHBIM MOTeHIuaNIoM. OTaeIbHO
BBIBOJIUTCSl YpPaBHEHUE JUIS palalibHON (QYHKIIMH, CTPOSITCS €€
ACUMIITOTHKHU U MOJIHBIN cHEeKTp cocTosgHui. [loka3piBaeTcs,
YTO BOJIHOBAsA (byHKIII/IFI, OIIMChIBAroOIas
KBAaHTOBOMEXAHMUYECKYIO CUCTEMY C LIEHTPAJIbHBIM IOJIEM,

Bcero aytuTopHBIX 4acoB

4 | 6 | 0
OmnJtaiia
0 0 0




dbakropusyercs o cheprudeckuM (HyHKIHSM.

13- 14 | ATom Bogopoaa. Cesizannble cocTosinusi. HenpepbiBHbII Bcero ayutopHbIx 4acoB
CIeKTP. 4 |6 [0
B kayecTBe nmpumepa LEHTPaIbHOTO MOJI pacCMaTpPUBAETCA Omnunaitn
KYJIOHOBCKHI NMOTeHIMal. Pa3BuBaeTcs Moelb 0 0 0
BOJIOPOJIONIOA0OHOI0 aTOMa, B paMKaX KOTOPOIl BOSHUKAET
CIIy4aiiHOE KyJIOHOBCKO€ BBIPOXKIEHUE COCTOSIHUI. BBOAUTCS
MOHATUE PHEPTUU NOHU3ALMH U HETIPEPBIBHOTO CHEKTpa
COCTOSIHUM.

15-16 | Comn. Matpuusl Ilayan. Bcero ayiutopHbIx 4acoB
BBomutcs oqH0 13 pyHIaAMEHTaTHHBIX YUCTO KBAHTOBBIX 4 | 6 | 0
MOHATUH - cIMH. PaccmaTpuBaeTcst onepaTtop CuHa U €ero Ownnaitn
coOcTBeHHBIC 3HaYeHMs. [Toka3pIBaeTCs, 9TO B MATPUIHOM 0 0 0
MIPEACTABJICHUH OIEpaTOpaM CIIMHA OTBEYAIOT TaK HA3bIBAEMbIE
marpuiisl [Taynn. BBoguTces noHsiTHe CIMHOPA.

6 Cemecmp 45 30 0

1-8 Teopus Bosmymenuii. KBazukiaccuueckoe npudauxkenune. | 23 15 0
ToxaecTBEHHOCTh YaCTHIL

1-2 Cranuonapubie Bo3myuienusi. CekyJisipHoe ypaBHeHHe. Bcero aymutopHsIx 4acoB
dpdexr Tapka 6 | 4 [0
3HAKOMCTBO C T€OpHEH BO3MYIIIEHUN B paMKaX KBAaHTOBOM Ounaiin
MEXaHUKH HAUMHAETCS C PACCMOTPEHHUSI CTALIMOHAPHOM Teopuu | () 0 0
BO3MYIIIEHUN KaK 0€3 BRIPOXKICHUS, TaK U C BEIpOXKACHUEM. B
KaueCcTBE KOHKPETHOTO MpUMepa MPUMEHEHHUS IOCTPOCHHON
MOJICJIA U3Y4YaeTCs MOBEJICHNE aToMa BOI0PO/ia B Cl1aboM
OJIHOPOJIHOM 3JIeKTpuueckoM mnode. [loka3zpiBaercs, Kakum
00pa3oM MPOUCXOAUT PACHICIVICHUE BBIPOKICHHBIX YPOBHEH
SHEPTrUH 3a CUET MOMPABKU K SHEPTUU BO30YKIAEHHOTO
cocTosiHus, - g dekt ltapka.

3-4 Bo3mymenus, 3apucsiue ot BpeMeHH. COOTHOLIEHHE Bcero ayiutopHbIX 4acoB
HeolnpeeJeHHOCTH VISl JHEPIrHH. 6 | 4 | 0
N3yuaroTcst OCHOBBI HECTAIMOHAPHON TEOPUH BO3MYILIEHUM. Ownnaitn
Oco060e BHUMaHHE YISISIIOTCS aTua0aTHIECKUM U BHE3AITHBIM | () 0 0
BO3MYILEHUSAM, IEPUOAUUECKUM BO3MYyLIeHUsIM. 13
BBIPKCHHUS /I BEPOSITHOCTH TMEPEX0/1a MO/ ICUCTBUEM
HECTallMOHAPHOTO BO3MYILIEHHS BBIBOJUTCS COOTHOLLIEHUE
HEONpenenEHHOCTEN Il SHEPTUH U BPEMEHH.

5-6 BoaHoBasi pyHKUMSA U TPAHUYHBIC YCJIOBUA B Bcero ayIuTOpHBIX 4acoB
KBa3HKJACCHYEeCKOM ciay4ae. [IpaBuiia KBAaHTOBaHUA 6 | 4 [0
Bopa-3ommepdeanaa. Ilpoxoxaenue yepes Omnnaiin
NMOTEeHUMAJILHBIA 0apbep 0 0 0
J11s 10CcTaTOYHO TITyOOKON M MIMPOKON MOTEHIIUATBHON MBI
OKa3bIBACTCS MPUMEHUMBIM KBA3HKJIACCUIECKOE MPUOTIHKCHHE,

T.K. B TAKOM MOTEHIIMAJIE BOBMOYKHO CYIIIECTBOBAHUE
BBICOKOBO30YXKEHHBIX IHEPTreTUIECKUX YpOBHEW. BriBoguTCS
mpaBWIIo KBaHTOBaHMs bopa-3ommepdenbaa 1uist HAXOXKACHUS
TaKUX COCTOSTHUH JJIS Pa3IMYHBIX TPAHUYHBIX YCIOBUH Ha
BOJTHOBYO (DYHKIIHIO.
7-8 IpyuHOMI HePA3JINYUMOCTH TOXKAECTBEHHbIX YaCTHII. Bcero ayutopHbIX 4acoB

O0MeHnHOe B3anMoaeiicTBHe
Crpounrtcs Tak Ha3pIBa€MOE NIPEICTABICHNAE B3aUMOICHCTBYS, B
paMKax KOTOpPOr0 BO3HUKAET BAKHBIN YHUTAPHBIN OIEPATOp —

5 | 3 | 0
Oumutaiia
0 |0 |0




S-matpunia. BBogurcs B paccmoTpenue pyHIaMeHTaIbHbIHI
MPUHIUI HEPA3TUYUMOCTH TOXKJIECTBEHHBIX YaCTHIL,
MIPOBOJUTCS Pa3/ie]IeHue KBAHTOBBIX YaCTHIl Ha (hepMHOHBI U
0030Hb1. VI3 mpUHIIUTIA HEPA3TUYUMOCTH TOXKIECTBEHHBIX
YacTHI] CJelyeT CYIIECTBOBAHUE SIBICHUSI OOMEHHOTO
B3aUMOJICHCTBHS U, CJIEI0BATEIBHO, OOMEHHOI'O PaCIlEIUIEHUS
YPOBHEM.

9-15

ATOMBI 1 MOJIEKYJIbI. Teopusi paccesiHust

22 15 0

9-10

BonoponononodHbie ypoBHM 3Hepruu. YpasHenue Tomaca-
®epmu. [lepuoanueckasi cucreMa 3J1eMEeHTOB. ATOM B
3J1eKTPUYECKOM U MATHUTHOM MOJISIX

Jl1s1 aTOMOB € OOJIBIIMM YHUCIIOM 3JIEKTPOHOB CTPOUTCS
onucarebHasi MOJEIb, IPU3BaHHASI ONIUCATh U3MEHEHMUS
r7100aJIbHBIX XapaKTEPUCTUK CUCTEMBI C U3MEHEHHEM aTOMHOIO
gucia. B paMkax Mozenu BIBOAUTCS ypaBHEHUE
OTHOCHUTEJILHO COOTBETCTBYIOIIUX BOJIHOBBIX (DYHKIIHIA,
Ha3bIBAEMOE YHUBEpCAIbHBIM yYpaBHeHHEM Tomaca-Depmu.
OTnenbHO paccMaTpUBAOTCSl OCOOCHHOCTH MOBEJCHHS aTOMOB
B IEKTPUYECKOM U MAarHUTHOM IOJISIX.

Bcero aytuTOpHBIX 4acoB

8 | 5 | 0

Ownaiin

0 0 0

11-13

Oo0mas reopus paccessnus. Popmyaa bopua.
KBasukiaaccnueckuii ciaydaii. Paccesinue 6b1cTpBIX 1
MeUIeHHBIX yacTul. @opmy.aa Pesepgopaa.
CTO/IKHOBEHUSI TOXK/AECTBEHHBIX YACTHII.

PaccmarpuBaroTcss OCHOBBI KBaHTOBOM Teopuu paccesiHus. s
YIPYTruX OMHAPHBIX COYNAPEHUH YaCTHIl BRIBOAUTCS (POpMYyIIa,
onuckIBaroiias 00pHOBCKOe npubnmxenue. U3ydarorcs
IIPOLIECCHI PACCESIHUS OBICTPBIX AJIEKTPOHOB aTOMOM, a TaKXKe
paccesiHie MeJIIEHHBIX YacTHll. PaccessHue KyJ1OHOBCKUM
moJieM IpUBOIUT K Gopmyne Pezepdopaa. OtaensHO
paccMaTpuBarOTCs 0COOEHHOCTH CTOJKHOBEHMIA
TOXICCTBCHHBIX YaCTHII.

Bcero AYAUTOPHLBIX YaCOB

7 |5 |0

Omutaiig

0 0 0

14 - 15

AHaTUTHYECKHE CBOICTBA AMILINTY/AbI PACCESTHUS.
Pe3onancnoe paccessnne. Heynpyroe paccesinue. gopmyJibl
Bpeiita 1 Burnepa. Ceyenusi BOJIM3H OPOra peakuuu
Crpoutcs GyHKIHS aMIUTUTYa PacCesiHuUs, TPOBOIUTCS
aHaln3 €€ aHAIUTUYECKUX CBOMCTB C MPUBJICUEHUEM METOJIOB
TOKII. PaccmaTpuBaeTcsi pe30HAHCHOE PACCEIHUE MEJIEHHBIX
yactu. [IpoBoautcs 060011eHUE TEOPUH pacCEeSTHUS Ha CITydaid
HEYIPYTUX CTOJKHOBEHUN YaCTHII, BEIBOAATCS (POPMYITBI
Bbpeiita u Burnepa, MHOrOKaHaJIbHOE paccesHUE, a TAKKe
CEUeHUs paccesHus BOIM3U MOpora peakluu Ipyu Heynpyrom
B3aMMOJICHCTBUH YaCTHII.

Bcero AYAUTOPHLBIX YaCOB

7 |5 |0
Omnutaiig
0 0 0

CokpallieHHbIe HANMEHOBAHUST OHJIAMH OTIIIHIA:

O6o03una | [loiHoe HaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI IToTHOTEKCTOBEIE JIEKIIMHA
BM Bunieo-maTepuaisl

AM Aynno-Matepualibl




[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTEepaKkTUBHBIN CaUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

B kypce kBaHTOBOI MEXaHUKHU HCHOJIB3YIOTCS TPAAULIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHHU:
JIEKLMU, CEMHHApPCKHUE 3aHATHS C pa30opoM 3aJady UM NPUMEPOB, TEKYIIHE IOMAIllHUE 3aJaHus U
OoJIbIIIKe JOMAITHHUE 3a/1aHus.

7. ®OH/J OHEHOYHBIX CPEICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCIUILINHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEACTBOM MEPONPUSITHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIIUIIUHE.

Cesi3p Mexnay (GOpMHUPYEMBIMH KOMIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTABIICHA B ClIeAyIOLIeH TabnuLe:

KoMnerennus HNuaukaropsbl ATTECTALIMOHHOE ATTECTALITMOHHOE
0CBOEHHSH meponpustTue (KII 1) meponpustTue (KII 2)

OIIK-1 3-OI1K-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 3, k.p-8, K.p-15
B-OIIK-1 9, K.p-8, K.p-16 2, K.p-8, k.p-15

YK-1 3-YK-1 3, k.p-8, K.p-16 3, k.p-8, k.p-15
V-VK-1 2, K.p-8, K.p-16 2, k.p-8, k.p-15
B-VK-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15

HIkanbl oeHKU 00pa30BaTeIbLHbIX JOCTHKEHHU I

[lIxana KaX70r0 KOHTPOJIBHOTO MEPOMPUSTHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMUTEIBHO. TOroBas arrecranus 10 OUCHUIUINHE oneHuBaercs 1mo 100-
OaJTLHOM IIKaJIe W MPEACTABISIET COO0M CyMMYy OaIJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHECHUH
3aJaHui B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIONIEH IIKAJIOM:

TpeOoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCITUILINHBI

OrneHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

Cymma
0asuIoB

O1eHKa «OTIMYHOY BBICTABIISETCA
CTY/ICHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWJI POTPAaMMHBIN MaTepua,
HCYEPIBIBAIOIIE, ITOCIEA0BATENBHO,
YETKO U JIOTUUECKHU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C IPAKTUKOM, UCTIONB3YET B
OTBETE MaTepral MOHOTpadhUIECKOM
JIMTEpATyPHL.

90-100

5 — «omauunoy A

85-89 B

OLeHKa «XOpOI0) BBICTABISETCS
CTYIEHTY, €CJIH OH TBEPMO 3HAET




75-84 C MartepHal, [PaMOTHO H IO CYIIECTBY

n3Jaract €ro, He JOIyCKasa

70-74 D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.
65-69 OleHKa «yIOBJICTBOPHUTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HAHMS TOJIBKO OCHOBHOTO Marepuaa,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «y00871€eMEOPUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
M3JI0’KCHHU IPOTPAaMMHOI0 MaTepHaJIa.

OneHKa «HEYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasmio,
«HEYO0B1EMBEOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEILHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110

COOTBETCTBYIONIEHN NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 53 K17 PykoBOACTBO K pelieHuto 3aja4 no ¢pusuke "OcHOBbI KBaHTOBOU (u3uku. CTpoeHue

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

2. 530 JI22 Teopernueckas ¢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 Teopernueckas ¢pusuka T.3 KBanToBas mexanuka. HepenstuBucrckas Teopus, , :
®usmaraur, 2004

I[MTPOTPAMMHOE OBECITEYEHHUE:
CriennanbHOe porpaMMHoe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:



https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpeOyeTcs

10. YYEBHO-METOAMYECKMUE PEKOMEHJIALIUU J1JIsA CTYAEHTOB

MeToauueckne peKOMEHIAaUHU 110 OCBOCHUIO TEOPETUIECKOI0 MaTepHaa.

Jlig ycrnemHoro M3y4eHus Kypca HEOOXOAMMO NpPUIEP>KUBATHCSA ONpPEACIEHHOW METOIUKH
3aHATHNA. OCHOBHOE YCJIOBHE yCIIEXa — CUCTEMAaTUYECKUE 3aHATHS.

JUisl yCIIEIIHOTO OCBOEHHUSI TEOPETUYECKOM YacTH Kypca HEOOXOIUMO PETYJISIPHO MOCEIaTh
JEeKIIMU ¥ BecTH KoHcHekT. Ilocie kaxmoil jekuuu cieayeT BHUMATeNbHO Pa30upaTh JEKIHMOHHBIN
MaTepuas, MNpUYEM IMpU HEOOXOIMMOCTH CJENyeT MpOJeNbIBaTh HEKOTOpBIE JIOMOJIHUTENIbHBIC
BBIKJIAJIKH, €CITM Takue ObUTM OCTaBJICHBI JIGKTOPOM JUIsl cCaMOCTOsITeNbHON paboThl. Ilepen Hauamom
KOKIOW JIEKIIMM MMEET CMBICI IPOCMOTPETHh KOHCIEKT, 4YTOObI YCBOEGHHE HOBOIO MaTepuaia
OPOXOJWIO Jydlle, TaKk Kak B OOJBIIMHCTBE CIy4aeB H3JIOKEHHE ONMpaeTcs Ha MaTepual,
MIPOYNUTAHHBIN Ha NPEIBIAYIIUX 3aHATHAX.

Jl1sl IOJTHOTO OCBOEHHMS Kypca HEelOCTaTOYHO M3yuaTh JIMIIb JEKIMOHHBIN Marepuai. B xone
OCBOCHMS Kypca cjelyeT YWTaTb KHUIH, IPEAJOKEHHbIE B CIHMCKE JUTEpaTypbl IO Kypcy.
HacrosiTenbHO  peKOMEHAyeTCsl  TaKKe  HCHOJb30BaTh  JHUTEpaTypy, OOO3HAYEHHYIO  Kak
«JIOTIOJTHUTEJIbHAS), a TAaK)KE CaMOCTOSATENbHO WM C IOMOLIbIO INPENOJABaTENsl UCKAaTh U ApPYyTue
uctoyHuku. [Ipu pabore ¢ muTeparypoil moutu 6ecroae3Ho TOIBKO YUTATh MPEATIOKEHHBIN MaTepual.
Cnenyer mpopensiBaThb BCE WM XOTS Obl OCHOBHBIE BBIKJIAJKU. BaXXHO OCO3HaBaTh, YTO TOJIBKO
CaMOCTOSITENIbHO TpOJIeJaHHbIE BBIKJIAJKA MPUBOJAT K NMOHMMaHUI0 Marepuana. Bce, yTo ocranoch
HEMOHSITHIM, CJIEyeT CIPOCUTD Y MpenojaBaTess Ha OnnxaiiimeM 3anstun. Eciam gaxe nensiid pazaen
OCTaJICS. HESICHBIM, 3TO HE I0Ka3aTeslb BallMX CIIOCOOHOCTEH; CKOpee BCero Bbl €Ille He Hadalu
3aaBaTh BOIPOCHl ceOe M JpyruM. A H3y4yUTh TEOPETHUYECKYI0 (HU3UKy Oe3 BONpPOCOB: 3auem?,
noyemy?, oTKy1a? — HEBO3MOXKHO. To e KacaeTcs U pazdopa JeKIIMOHHOIO MaTepHasa.

Meroanueckue peKOMEHAALMH I TOATOTOBKU K CEMUHAPCKUM 3aHATUAM U PELICHUIO 3a]1a4.

IIporpaMmma Kypca W CEMECTPOBBIM KAJICHIAPHBIM IUIAH COCTAaBJICHBI TaK, YTO TEMBI
CEMUHApPCKHUX 3aHATHM CIHENyIT 3a Temamu Jiekuud. M mporpamMma Kypca, M CEMECTPOBBII
KaJIEHJAApHBIA IJIaH JIOCTYIHBI KaKJOMY CTYJIEHTY Ha caiiTe y4eOHOro ympaBlIeHUs YHHBEpPCUTETA.
[lon-roroBuThCcs K OYEpPEIHOMY CEMHUHApCKOMY 3aHATUIO - 3TO, IpPEXAE BCEro, mnpopadoTarb
JEKUUOHHBIM MaTepual, COIJaCHO METOAMYECKMM pPEKOMEHJauusM, JaHHbIM BblIe. Bce
HEBBISICHEHHBIE BOIPOCHI TEOPUH MOKHO (M HY’KHO) 3a/1aTh MPENOAaBATEN0 B Hayauie CEeMHHAPCKOIro
3aHATUs. Ha cemmHape, kak NpaBHJIO, pa3OMparoTCs BOIMPOCHl M KaueCTBEHHBIE 3a/a4M, JAIOIINe
BO3MOKHOCTh OoJiee IIyOOKO MOCTHYb M3y4daeMblid paszzien kypca. Kpome Toro, Ha ceMuHape ydar
IIpa-BUJIBHO CTABUTh U PEIIATh 3a/1a4d, aHAJIM3UPOBATh penieHue 3anad. [1o npoiaeHHol Ha ceMuHa-
pe TeMe AAITCs 3aa4M AJIS CAMOCTOATENBHOIO (JOMAIIHETO) PEelIeHUs. Y CBOEHUE Kypca BO MHOTOM



3aBUCUT OT OCMBICIICHHOTO BBIIIOJHEHMS JIOMAIIHETO 3a/aHus, BIYMYHMBOI'O PELICHHsS OOJIBLIOro
KOJIMYECTBA 3ajau.

IIpu pemennn 3a1a4 1enecooOpa3HO pyKOBOJACTBOBATHCS CIAEAYIOLUIMMHU ITPAaBUIAMH.

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

CnenyeT NPUKUHYTb, KaKHM€ OCHOBHBIE 3aKOHBI M YpPaBHEHHUS M B KaKUX MPUOIMKEHUSIX
ClIeZlyeT UCIOIb30BaTh U 3aMCaTh UX, [TOCIIE YETO MONbITATHCS PEIINTh.

3agada 10JKHA OBITH CHaYaja pelleHa B MAKCUMaJIbHO OOLIeM BUJIE.

[TonyuuB pemieHue B oOIIEM BHJIE, HY)KHO NPOBEPHUTH, MPABUIBHYIO JM OHO HMEET pas-
MEPHOCTb.

Ecnu 5T0 BO3MOXKHO, MCCIIEIOBATh MTOBEICHUE PEIICHUS B MPEACIbHBIX CIy4asX U U300pa3uTh
XapakTep U3yyaeMoi 3aBUCUMOCTHU TpapruecKu.

Ecnu BO3MOKHO, IIPH MOJIyYEHUN TOT'O WJIM MHOTO Pe3yJibTaTa, CIeIyeT yKa3aTh I'PaHUIIbl €ro
MIPUMEHUMOCTH.

Pemenne 3amad mpuHeceT HanOONBLIYIO O3y TOJIBKO B TOM CiIydae, €CJIM Bbl peElIaeTe
3aJjauu caMOCTOATENbHO. PemnTh 3anauy 0e3 nomornu, 6e3 MoJCKa3Ku 4acTo ObIBaeT HEJIErKO U He
Bcerga ynaercs. Ho paxe He yBeHUaBHIMECS YCHEXOM IIOMBITKM HAMTH pelIeHue, eclid OHHU
HNPEANPUHUMAINCE JOCTATOYHO HACTOMYMBO, NPHUHOCAT OIIYyTUMYIO IIOJIb3Y, TaK KaK pa3BHUBAIOT
MBILIUIEHHE W YKperuisitioT Boito. He criemyer OosTbCs HENPHUBBIYHO JUIMHHBIX MaTeMaTHYECKHX
BBIKJIAJIOK, T.K. MOJIOOHBIC «JIJTMHHBIE» 3aJjaud MPUOJIMKEHBI K peabHBbIM 33aadyaM, ¢ KOTOPBIMH BBI
MOJKETE CTOJKHYTHCS B OyIyIlleM B HAYYHOUH MJTH IpyToil padoTe.

He cnenyer cMymarbcs Te€M, 4TO HEKOTOpbIE 3aJaud HE PEIIAlOTCs «C Xoxy». JlocToBepHO
YCTaHOBJIEHO, YTO IMpOILIECC TBOpYECTBA B OOJIACTHM TOYHBIX HayK (a pelleHue 3ajad ecTh BUJ
TBOpPYECTBA) MPOTEKAET Mo cieayromeid cxeme. CHayana MAET MOATOTOBUTENbHAs CTaAMs, B XOJE
KOTOpPOM yuYeHbIi HAacTOMYMBO HIIET pemieHue mnpoOinemMbl. Ecaum perienue HailTu He yhaercs u
npobjemMa OcCTaBlieHa, HACTYyIMaeT BTOpas cTaaus (CTaaus MHKyOanuu) — YydeHbI He AyMaeT o
npobiemMe M 3aHMMaeTcs JIpyruMu BompocamMu. OJIHAKO B MOACO3HAHMM IPOJOKACTCS CKpbITas
paboTa MbICIIH, KOTOpas 4YacTO MPUBOAUT B KOHEYHOM HUTOI€ K TPEThEH CTaJuU - BHE3AITHOMY
03apEHHI0 U TONy4eHUIo TpeOyemoro pemeHus. HyHO MMeTh B BHUIY, YTO CTausl WHKyOaruu He
BO3HHMKAET caMa cO0O0 - JJIs TOro YTOOBI IYCTHTh B XOJ MAaIIMHY O€CCO3HATEIHHOTrO0, HE0OX0oauMa
HacTOWYMBasi MHTEHCUBHAsI paboTa B X0/1€ MOATOTOBUTEIILHOMN CTaIuH.

Pemenue 3amay, kKak Mbl yKe€ OTMEYajH, €CTh TaKXKE€ BUJ TBOPUECTBA U MOJUUHSIETCS TEM Ke
3aKOHOMEPHOCTSIM, YTO M paboTa y4eHOro Haja Hay4HoU nmpobiemoii. [IpaBaa, B HEKOTOPBIX Cilydasix,
BTOpasl CTaiMs - CTaaus UHKyOalMu - MOXeT OBbITh BbIpa)kK€Ha HACTOJIBKO CJIa00, YTO OCTaeTcs
HE3aMEYECHHOM.

W3 cka3aHHOTO BBITEKAET, YTO PELIEHHUE 33/1a4 HU B KOEM CIIydae HE CJIEeIyeT OTKJIAJbIBaTh Ha
MOCJIEAHUM Bedep INepen 3aHATHSAMH, KaK, K COXaJIEHHUIO, HEPEIKO IOCTYNAIOT CTYyAEHTH. B sToM
ciydae 0oJjiee CIIOKHBIE M TPUTOM HambOosiee cojaepkaTeNbHbIe M TOJIE3HBIE 3a7aydl 3aBEJOMO HE
MOTYT OBITh PEILIEHBI.

B pexomenayembIx cOOpHHKaX 3a/iay, B pasjesie, KOTOPBIA CIEQyeT 3a OTBETaMH, CO/epKaTcs
yKa3aHMs K peleHHIo Oosiee TpyAHBIX 3ajad. OOpamaTbCsi K HUM HYXHO JIMIIb IOCJIE TOTO, Kak
HECKOJIbKO IOTBITOK PELIUTh 33aJjauy He MPUBEAYT K yCIEXY.

Metoandeckre peKOMEHIAIUH JUIs HOATOTOBKU K KOHTPOJIBHBIM U IIPOBEPOYHBIM paboTam.

KonrtponbHble paboThl NPOBOJATCA sl HPOBEPKM KadyecTBa YCBOSHHMsS Marepuaia |
BBIIIOJIHEHUS 3a7aHui cTyaeHTaMu. OHM OCHOBBIBAIOTCSI CTPOrO Ha NPOWJIEHHOM Mare-puaje U He
BBIXOJAT 3a PaMKH H3jaraeMoro kKypca. CBOEBPEMEHHOE M3Y4YEHHE JIEKIMOHHBIX MaTEpUajoB U



BBITOJIHEHUE 33/I1aHUI TrapaHTHPYET YCIEIIHOE BBIOJHEHWE KOHTPOJIBHBIX M MPOBEPOUYHBIX paloT.
[Ipy TOATOTOBKE ClEQyeT PYKOBOACTBOBATHCA OOIICTIPUHATHIMUA YCTAaHOBKAMH, T.€. IOBTOPHUTH
W3yYEHHBI MaTepuall, 3alIOMHUTh OCHOBHBIC MJEH, NMPUHIMIIBI M pe3yibTaThl Kypca. He ciemyer
MIBITATHCS «BBI3YOPUTH» MaTepHall, TOCTATOYHO TOHSATh M 3alIOMHUTH JIOTUKY BBIBOJIA T€X I MHBIX
pe3yabTATOB M PEIICHHUS 3aJad W OCO3HaTh MX (PU3MUECKHH W MaTeMaTH4YeCcKui cMmbIci. [lpu
BBITIOJTHEHUH KOHTPOJIBHON WIIM TIPOBEPOYHON pabOThl HEOOXOAUMO 3aITUCHIBATh BCE OCHOBHBIC IIATH
NPU PEIICHUH 33J]aud, HE «IEePECKAKUBas» K KAKOMY-TO MPOMEXKYTOYHOMY MM OKOHYATEIHHOMY
pe3ynbTaty 0e3 Kakux-1u00 Ha TO PU3UUECKUX WIIH MATEMaTHUYECKUX 000CHOBAHHIA.

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 ocHoBanuu >tux PE3YJIbTAaTOB BBICTABJIACTCA OLICHKA 1O aTTECTAllUX PAa31CJIOB.

[IpoBenenue 3a4€TOB U 3K3aMEHOB

I[J'If[ A0ITyCKa K HpOMe)I(YTO‘IHOfI aTTecTalnuu H€O6XOI[I/IMO HUMCTH ITOJIOKUTCIIBHBIC OIICHKH I10

Kaxi0i Teme. Bo Bpems aTTecTaliuu CTYACHT MOJydYaeT WHIWBHAYaJIbHBIM OWJIET U TOTOBUT OTBETHI
Ha BOMPOCHI IO KypCy.

ABTOpP(BI):

MypasseB Cepreii EBrenbeBud, K.(.-M.H., JTOIEHT

Peuenzent(ni):
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