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AHHOTAIUA

Kypc HepensiTUBUCTCKOW KBAaHTOBOW MEXaHHMKH SIBJISETCS YacThlO (DylaMEHTaIbHOTO LUKJIA
OCHOBHBIX pa3/ejiOB TEOPETHUYECKOW (DM3MKH, M3ydaeMbIX cTyneHTamu. Kypc mocTpoeH Ha OCHOBE
knaccndyeckoro yuebnuka JILJI. Jlannay u E.M. JIudmmna u BKIrOYaeT M310KEHUE KAK TMPUHIUIIOB
KBAaHTOBOM MEXaHMKH, TaK M 3HAUYUTEIHHOIO YWCla MpUiIoKeHuil. M3noxenne u o0beM marepuaia
pacuuTaHbl Ha IOATOTOBKY CIHEIMAIUCTOB, 3aHUMAIOLIUXCA HCCIEA0BAaTEIbCKOW paboTol B
HKCHEPUMEHTAIBHOM U TeOpeTHUecKon (usuke.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Ilenpr0 Kypca KBAaHTOBOM MEXAHUKH SIBJISIETCS O3HAKOMJICHUE CTYJEHTOB C OCHOBHBIMU
MOHATUSAMM U NPUHLMIIAMY KBAaHTOBOM MEXaHUKHM M €€ MaTeMaTH4YeCKUM amrmaparoMm. B pesynbrare
YCBOGHHSI Kypca CTYIEHTBl OyIyT CIIOCOOHBI TPHUMEHSATH METOJbl KBAaHTOBOW MEXaHHMKH K
HCCIIEA0BAHUIO MPOCTENIINX KBAHTOBBIX CHCTEM: aTOMa BOJOPOJA, pOTATOpa, OCLWILIATOPA U Ip., 4
TaKXKe Ul pelleHus Mnpocredmux 3anad. OBilafileHMe KBAaHTOBOW MEXaHMKOM B TakoM o0beMe
MO3BOJIUT CTYJEHTaM B OyyIlleM U3y4aTh APyrue pa3aeibl COBPEMEHHON (BU3HUKH.

2. MECTO YUYEBHOM JUCIUILIAHBI B CTPYKTYPE OOII BO

Jis  ocBOeHMsI Kypca CTYAE€HTaM HEOOXOOUMBbl 3HAaHUS KJIACCUYECKOH MEXaHUKH U
JIEKTPOJAMHAMUKH, A TAaKXKe 3HAHHE COOTBETCTBYIOLIMX pa3/ejioB MAaTeMaTHUKH: JIMHEHHOHN anreOpsl,
TEOpUHU ONEPATOPHOTO UCUUCIICHUS U YPAaBHEHUI MaTeMaTuyeckol pu3uku. 3HaHus, OJy4YEeHHbIE IPU
U3Y4YEHUU Kypca KBAaHTOBOM MEXaHUKH, HEOOXOIUMBI JUIsl pabOoThl MO CIELUATbHOCTH UM OCBOEHUS
MOCIEAYIOIUX KYpCOB TEOPETUYECKOW (U3MKU: CTATUCTUYECKOW (PU3UKU, PEISITUBUCTCKON
KBaHTOBON MEXaHHKH, TeopeTHdeckod ¢Gu3uku TBepaoro tena. Kpome Toro, 3HaHuWe KBaHTOBOMU
MEXaHUKU COBEPLICHHO HEOOXOJMMO NMPH OCBOCHHMH MHOTUX CIHEIHAIM3UPOBAHHBIX JAUCHUILIUH IO
TEOPETUYECKON U IKCIIEPUMEHTATIBHON (PU3UKE, N3y4aeMbIX CTYJEHTaMH CTapIIUX KypCOB.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1im) o0menpopeccCuoHaIbHbIE KOMITETCHITHH
Kon n HanMeHoBaHNME KOMITETEHITUN Ko n HauMeHoBaHrEe WHIUKATOPA JTOCTHIKEHUS

KOMITETCHITUH
OIIK-1 [1] — CiocoOeH mpUMeHSTh 3-OIIK-1 [1] — 3HaTh pyHIaAMEHTATBHBIC OCHOBBI,
0a30BbIe 3HAHUS B 00JIACTU (PM3HMKO -  TIOJyYCHHBIE B 00JIACTH €CTECTBEHHBIX U MaTEMAaTHYECKUX
MaTeMaTHYeCKUX U (WIJIH) HayK.
€CTECTBEHHBIX HayK B cepe cBoei V-OIIK-1 [1] — ymeTb ucnonp30BaTh Ha MPaKTHKE 0A30BbHIC
npo(heCCHOHATBHOMN eI TeTbHOCTH 3HAHMS, TOJYICHHBIC B 00JIACTH €CTECTBEHHBIX U

MaTeMaTHYECKUX HAYK; IPUMEHSTH JIJIs aHallu3a U 00paboTKU
Pe3yJIbTaTOB (PU3NICCKUX IKCIICPHUMEHTOB.

B-OIIK-1 [1] — B1ageTh HaBbIKAMH 000OIIEHNUS, CHHTE3a H
aHaym3a 0a30BbIX 3HAHUH, TIOJTYICHHBIX B 00JIACTH
€CTECTBEHHBIX U MAaTEMAaTUUECKUX HAYK, BIAJI€Th HAYYHBIM
MHPOBO33pEHUEM




OIIK-2 [1] — CiocobeH nmpoBOIUTH
HayYHBIC UCCIICIOBAHUS (PU3NUECKUX
00BEKTOB, CUCTEM U TPOLIECCOB,
00pabaThIBaTh M MPEICTABIATh
IKCIIEPUMEHTAIbHBIC JaHHBIC

3-OI1K-2 [1] — 3HATh THUMOBBIC METOAbI (PU3UUCCKUX
U3MEPEHUH, TEOPETUICCKHE OCHOBBI (PU3UICCKUX METOJIOB
UCCJICIOBAHMSI.

V-OIIK-2 [1] — ymeTh aHanu3upoBaTh U 00pabaTHIBATh
JaHHBIC (PU3MUYECKOTO IKCTICPUMEHTA U MPEICTABIATh UX B
SICHOU 1 y1oOHOM hopme

B-OIIK-2 [1] — BnaseTs HaBbIKAMH OOpAICHHS C TUITIOBBIMU
npubOpaMu ISl SEKTPOHHO-(PH3HUECKUX U
AIIEKTPOTEXHUICCKIX U3MEPECHHI, METOIaMH aHAIIN3a U
00pabOTKH AKCIIEPUMEHTAILHON HH(GOPMAITHH.

VYKE-1 [1] — Ciocoben ucmonbp30Bath
3HAHMS €CTECTBEHHOHAYYHBIX
JMCIUTUTAH, TPUMEHSTH METO/IbI
MaTeMaTHIECKOTO aHAIM3a H
MOJIEIMPOBaHHMsI, TEOPETHIECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B IIOCTABJIEHHBIX 3a/[a4ax

3-YKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIMILIAH, METO/IbI
MaTeMaTHYECKOT0 aHAJIN3a U MOACITHUPOBAHHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
V-VYKE-1 [1] — yMeTh: UCMOJIb30BaTh MaTEMATHUECKHE
METO/Ibl B TEXHUYCCKHX MPUIIOKEHHUSIX, PACCUUTHIBATh
OCHOBHBIC YHCIIOBBIE XapPaKTEPUCTUKHU CITyYaHBIX BEIIMYHH,
peuiath OCHOBHBIC 33a7[a4l MATEMATHYEeCKOW CTaTHCTUKHY,
pelaTh TUIIOBBIC PACYCTHBIC 331aun

B-YKE-1 [1] — BnageTs: METOaMU MAaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS; METO/IaMU PEIICHUS 3a/1a4
aHaJIM3a U pacyera XapaKTePUCTUK PU3MICCKUX CHCTEM,
OCHOBHBIMH IIPHEMaMU 00paOOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOJIaMHU PabOThI ¢ IPUKJIATHBIMH IPOTPAMMHBIMU
POJAYKTaMH

4. BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

Hanpasnenus/uenun
BOCTIUTaHMS
[IpodeccuonansHoe
BOCIIUTaHUE

(B18)

[IpodeccuonansHoe
BOCIIUTaHHE

3amauu BocriuTanust (Koj)

Co3znanue ycioBHi,
o0ecreunBaroIInX,
(hopMupoBaHUE OTBETCTBEHHOCTH
3a npodeccuoHalbHbIN BEIOOD,
po¢eCCHOHAIBHOE Pa3BUTHE U
npodeccroHanbHbIE pEIIeHUs

Co3naHue yciaoBuUid,
o0ecreynBaroIInX,
dhopmupoBaHrEe HAYYHOTO
MHPOBO33PEHHUS, KYJIbTYPbI

BocnurarenbHBIN ITOTEHITAAT
JUCLUIUINH

Hcnonb30BaHne BOCOUTATEIBLHOTO
HNOTEHIMAaja JUCIUIUIMH
po¢eCCHOHATBHOTO MOJTYJIS JIJISt
(hopMHUpOBaHHUS y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
npogeccuoHaIbHOE pa3BUTHE
MIOCPEICTBOM BbIOOpPA CTyIEHTAaMHU
WHAMBUIYAIbHBIX 00pa3oBaTeIbHbBIX
TPaeKTOPHUI, OpraHU3aluu CUCTEMBbI
OOIIEHUS] MEX/1y BCEMHU
y4acTHUKaMU 00pa30BaTeIbHOTO
rpoluecca, B TOM YHCJIE €
WCIIOJIb30BAHUEM HOBBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH.
1.Mcnionp30BaHuE BOCIIUTATEIBHOTO
MOTEHIMala TUCIMILINH/TIPAKTHK
«HayuHo-uccnenoBarenbckas
pabotay, «IIpoekTHas mpaKkTHKa,




MOMCKA HECTaHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX
peIIeHHIA, KPUTUIECKOTO
OTHOIICHHUS K UCCIICIOBAHUSM
JKeHay4dHoro Tosika (B19)

«Hayunslil ceMuHap» JIs:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U CIIOCOOOB
Hay4HOT'0 IMO3HaHUSI MUPA, PA3BUTHUS
UCCIIEIOBATEICKUX Ka4eCTB
CTYJIEHTOB MTOCPEJICTBOM HUX
BOBJICUCHUS B HICCIIEA0BATEIbCKIE
MPOEKTHI IO 00IaCTSIM HayUHBIX
ucciaeqoBanui. 2./cronbp3oBanue
BOCIIUTATEIBLHOTO OTEHIIHAIA
nucuuiuind "Mctopust Hayku U
nnxenepun", "Kpurnueckoe
MBIIUICHUE U OCHOBBI HAyYHOM
koMmMmyHukanuu", "Beegenue B
crienmanbHocTh", "HayuHo-
ucclieIoBaTenbcKas pabora",
"Hayunslii ceMuHap" nis:

- opmupoBaHUs ClIOCOOHOCTH
OTIENSTh HACTOAIIUE HAYYHbBIE
MCCJICIOBAHMS OT JDKCHAYYHBIX
MOCPEACTBOM IPOBEACHHUS CO
CTYJICHTaMHU 3aHSATUN U PETYIISIPHBIX
Oecen;

- opMupoOBaHUS KPUTHYECKOTO
MBILIUICHUS, YMEHUS pacCCMaTPUBATh
pa3InYHbIC UCCIIEIOBAHUS C
9KCIIEPTHOMN MO3UIMH MTOCPEACTBOM
00CYXXJI€HHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HCTOPUYECKUX MPEMOCHIIIOK
MOSIBJICHUS T€X WJIM UHBIX OTKPBITHMA
U TEOPHIl.

S. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Pa3nensl yueOHON AUCIMITIIUHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:
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5 Cemecmp
1 OCHOBHEBIE noustus | 1-8 16/24/0 25 K.p-8 3-0OI1K-1,
p
KBAaHTOBOM MEXaHUKH. V-OIIK-1,
YpaBHeHue B-OIIK-1,




[Ipenunrepa. 3-OI1K-2,
CranronapHbie V-OIIK-2,
COCTOSIHUSL. B-OIIK-2,
OnxHomepHOE 3-YKE-1,
JIBHOKCHHE. V-YKE-1,
B-YKE-1
MomeHT umiyisca. | 9-16 | 16/24/0 25 k.p-16 | 3-OIIK-1,
JIBrmxeHue B V-OIIK-1,
LEHTPAIIBHOM ToJe. B-OIIK-1,
Atom Bogopoaa. Ciun 3-0OI1K-2,
Y-OIIK-2,
B-OIIK-2,
3-YKE-1,
V-VKE-1,
B-YKE-1
Hmoezo 3a 5 Cemecmp 32/48/0 50
KonTpoabHbie 50 C) 3-OI1K-1,
MeponpusiTusi  3a S VY-OIIK-1,
Cemectp B-OIIK-1,
3-OI1K-2,
Y-OIIK-2,
B-OIIK-2,
3-YKE-1,
V-VKE-1,
B-YKE-1
6 Cemecmp
Teopuss Bo3mymienwmit. | 1-8 | 23/15/0 25 K.p-8 3-OI1K-1,
KBasuknaccruueckoe V-OIIK-1,
MpUOIIIKEHHE. B-OIIK-1,
ToxnecTBEHHOCTD 3-0OI1K-2,
YACTHIL V-OIIK-2,
B-OIIK-2,
3-YKE-1,
V-VKE-1,
B-YKE-1
Atombl u Mosekynsl. | 9-15 | 22/15/0 25 k.p-15 | 3-OIIK-1,
Teopus paccesHus V-OIIK-1,
B-OIIK-1,
3-OI1K-2,
VY-OIIK-2,
B-OI1K-2,
3-YKE-1,
V-VKE-1,
B-YKE-1
HUmoezo 3a 6 Cemecmp 45/30/0 50
KontpoabHbie 50 C) 3-OI1K-1,
Meponpusitusi 3a 6 VY-OIIK-1,
Cemectp B-OIIK-1,
3-OI1K-2,
VY-OIIK-2,
B-OIIK-2,

3-VKE-1,




V-VKE-1,
B-VKE-1

* — COKpaIICHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS

*

(nn) sK3ameH

* — cyMMa MakCUMaJlIbHbIX OamioB nomkHa ObITh paBHa 100 3a cemecTp, BKIIIOYAs 3a4e€T U

CokparieHne HauMEeHOBaHUH (POPM TEKYIIero KOHTPOJIS M aTTECTAI[H Pa3/IeioB:

Oo6o3nauenue | [losiHOe HanMeHOBaHME

K.p KonTponbHas pabota

C) DK3aMeH

KAJEHJIAPHBIN IIJTAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
qyac. yac. yac.
5 Cemecmp 32 48 0

1-8 OcHoOBHbIE MIOHATHSI KBAHTOBOM MEeXaHMKH. YPaBHEHHE 16 24 0
Hpennnrepa. CtauunonapHsie cocTossnusi. OnHOMepHOe
JABHKEHHeE.

1-3 Omnepartopsl 1 onepannu ¢ HUMU. BostHoBas pyHKIUSA Bcero aynutopHsix 4acoB
BBoautcs noustue onepaTopoB, pacCMAaTPUBAIOTCS UX 4 \ 6 \ 0
CBOMCTBa U BO3MOJKHBIE Ollepallii ¢ HUMU. BBonuTcs Owunaiin
Ba)XKHEHIIEE MOHATUE KBAHTOBOW MEXAHUKH - BOJIHOBAs 0 0 0
GbyHKIHUS Kak crnocod Hanbosee MoJIHOTO OMUCAHUS
KBAaHTOBOMEXAHWYECKOUN cUCTEMBI. PaccmaTpuBaroTcst
OCHOBHBIE CBOMCTBa BOMHOBOU (hyHKITMU. Oco00e BHUMaHUE
YACNSETCS TPAKTOBKE KBaJpaTa €€ aMILTUTY/Ibl KaK
BEPOSITHOCTH PE3yJIbTaTa COOTBETCTBYIOIIETO U3MEPEHHUS.

4-5 I'amuabronnan. Oneparop umnyabca. [Ipeacrasiaenue Bcero ay1uTopHbIX 4acoB
I'aiizenOepra. Ypapnenue lllpennnrepa 4 |6 [0
Broaurcs nonstue oneparopa ['amuiibToHa, COOCTBEHHOE Owunaiin
3HAQYE€HHE KOTOPOTO UMEET CMBICI MIOJIHOM SHEPTUU 0 0 0
KBAaHTOBOMEXAHUYECKOM cucTeMbl. BBouTCS nmoHsaTue
orepaTopa UMITYJIbCa, PACCMAaTPUBAIOTCS CIIOCOOBI
HMMITYJIbCHOTO ¥ KOOPJUHATHOTO OTHCAHUS
KBAaHTOBOMEXAHUYECKUX cucTeMbl. C MOMOIIBIO OnlepaTopa
["amunbTOHA cTpoutcs ypaBHeHue [llpenunrepa.

6 OcHoBHbIe cBOlicTBa ypaBHenus LlIpennnrepa. Bcero aynutopHsIx 4acoB

Craunonapsbie cocTosiHusi. BoaiHOBOI maker.
CooTHolIeHHE HeoNpPeIeJICeHHOCTH

PaccmarpuBaroTcss OCHOBHBIE CBOWCTBA YPaBHEHHS
[lIpenuHrepa u cTaliMOHapHBIE COCTOSHUS KaK MPOCTEUIINI
MIPUMEp €ro MPUMEHEHUS K ONHCaHUIO0
KBaHTOBOMEXAHUYECKUX CUCTEM C ITOCTOSHHBIM 110 BPEMEHU
MOTEHIMaIoOM. BBoIUTCS MOHATHE BOJHOBOTO Nakera. 13
00IIKX cOOOpaXeHUH BBIBOJUTCS COOTHOIICHUE
HeomnpeaenénHoctel ["aiizenOepra A pa3nUyuHBIX Hap
CONPSDKEHHBIX BETMYMH (MMITYJIbC-KOOPIUHATA, SHEPT -
BpeMmsi).

4 |6 [0
Oniain
0 0 0




OnnomepHoe nBuxkenne. [lorennuaabHas sma. JIMHeHBIH

Bcero ayuTOpHBIX 4acoB

rapMOHMYECKUH OCHUJLIATOP. 4 |6 [0
B kauecTBe npumMepa paccmaTpuBaeTcs Omnnaiin
KBAaHTOBOMEXaHUYECKasl CCTeMa ¢ OJJHOU CTENeHbI0 CBOOOBI. | 0 0 0
BBoauTcs noHsATHE NOTEHIMAIBHOTO Oapbepa,

MIOTEHIMAIBHOM sIMbL. PaccmarpuBaeTcst BaKHEHIIUI YHCTO

KBaHTOBBIHN 3¢ ekt - TyHHenupoBanue. Ocoboe BHUMaHNE

ylensieTcs JINHEHOMY TapMOHUYECKOMY OCLMILIATOPY, VIS

KOTOPOI'0 CTPOMUTCS IOJIHOE perieHue ypasHenus Llpéaunrepa

C IPUMEHEHHEM CBOMCTB PAJI0OB U MOJIMHOMOB DpMHUTA.

Crpoutcst SHEpreTUUECKUi CIEKTP KBAHTOBOI'O OCLUIUIATOPA,

Ha NpuMepe KOTOPOro MPOsIBIIAETCS eUI€ OUH YUCTO

KBaHTOBBIHN 3(h(eKT - HeHyseBast SHEPTHsI OCHOBHOTO

COCTOSIHMSI, TAK Ha3bIBaeMbIe "HYJIEBbIC KoJieOaHus".

9-16 MomeHnT ummyJibca. /[BuikeHne B IEHTPAJIbHOM IOJIe. 16 24 0
AtoMm Boaopoaa. CiuH

9-10 MomeHnT ummyJibca. Co0cTBeHHbIE 3HAYeHUS] H BEKTOPBI. Bcero aynutopHbIX yacoB
Crosxxenne MOMEHTOB 4 |6 [0
BBoauTCst MOHSATHE MOMEHTA UMITYJIbCa B KBAHTOBOM Omnnaiin
MEXaHUKe, paCCMaTPUBAIOTCS €r0 CBOMCTBA, COOCTBEHHbBIE 0 0 0
3HA4YCHUS U MMPOEKLMH Ha BBIJCIICHHBIE POCTPAHCTBEHHBIE
ocu. CTpouTcs npeacTaBlIeHUEe KBAHTOBOMEXaHUYECKOM
CUCTEMBI Ha OCHOBE COOCTBEHHBIX BEKTOPOB MOMEHTA
umnynbca. PaccMaTpuBaeTcs cokeHue MOMEHTOB B
KBAaHTOBOM MEXAHMKE.

11 JIBrkeHue B LeHTPaIbHOM noJie. Ofume cBoiicTBa. Bcero ayauTopHbIX 4acoB
Pa3jio:keHue NJ10CKOil BOTHBI 1O c(hepUUECKUM. 4 |6 [0
PaccmarpuBaroTcss KBAHTOBOMEXAHHUUECKUE CUCTEMBI CO Omnnaiin
chepuIecKd CHMMETPUYHBIM NOTeHIHATIOM. OTAEIBHO 0 0 0
BBIBOJMTCS ypaBHEHUE /IS paJuainbHON (QyHKIMH, CTPOATCS
€€ aCUMIITOTUKH U ITOJIHBIN CIEKTP COCTOSHHM.

IToxa3biBaeTCsl, YTO BOJTHOBAS (PYHKIUS, ONMCHIBAIOIIAs
KBaHTOBOMEXAHUYECKYIO CUCTEMY C LIEHTPAJIbHBIM I0JIEM,
¢dakTopuzyercs 1no chepruueckuM QyHKIHUSIM.

13-14 | Arom Bomopona. CesizanHblie cocTosiHusi. HenpepbIBHBII Bcero aynutopHsix 4acos
CIeKTP. 4 |6 [0
B kauecTBe npruMepa LIEHTPaJIbHOTO TOJIS pacCMaTpUBAETCS Omnunaiin
KYJIOHOBCKHUH noTeHuuan. PazsuBaercs monueins 0 0 0
BOJOPOJONOA0OHOTO aTOMa, B paMKaX KOTOPOIl BO3HUKAET
CIIy4aliHOE KYJIOHOBCKOE BBIPOXKJIEHUE COCTOSHUN. BBOAUTCS
MOHATHUE SHEPTHH NOHU3AIMU U HETPEPHIBHOTO CIIEKTpa
COCTOSIHU.

15-16 | Cnun. Matpunsi [aym. Bcero aynutopHbIX 4acoB
BBoautcs 01HO U3 GyHAAMEHTATBHBIX YUCTO KBAHTOBBIX 4 IG [0
MOHATHH - cniuH. PaccmaTtpuBaeTcs onepaTop CliMHA U €ro Ounaiin
coOcTBeHHbIe 3HaueHus. [loka3pIBaeTcs, YTO B MATPUUHOM 0 0 0
Mpe/ICTaBICHUH OIlepaTopaM CIIMHA OTBEYAIOT TaK
Ha3bpiBaeMble MaTpullsl [laynu. BBoguTcs noHsTue crmHopa.

6 Cemecmp 45 30 0

1-8 Teopusi Bo3mymennii. KBazukiaaccuueckoe npudamkenue. | 23 15 0
To:KaecTBEeHHOCTDL YACTHIY

1-2 Cranuonapssblie Bo3myuenus. Ceky/asipHoe ypaBHeHHe. Bcero ayauTopHbIX 4acoB




Idddexr ITapka

3HaKOMCTBO € T€OpUEN BO3MYIIEHUI B paMKaX KBaHTOBOM
MEXaHUKU HAUMHAETCS C PACCMOTPEHHUSI CTAllMOHAPHON TEOpUU
BO3MYIIIEHUHN Kak 0e3 BBIPOXKICHHUS, TaK U C BBIpOXKAeHHEM. B
KauecTBE KOHKPETHOT'O IpUMeEpa IPUMEHEHUSI IOCTPOCHHON
MOJIETIN U3y4aeTcsl MOBEJICHHE aToMa BOJ0po/ia B Cl1aboM
OJIHOPOJIHOM 3JIeKTprueckoM noJe. [loka3biBaeTcs, KakUM
00pa3oM MPOUCXOIUT PaCIICTTICHUE BHIPOKACHHBIX YPOBHEH
SHEPIUu 3a CUET MOMPABKU K SHEPTUHU BO30YKIEHHOTO
cocrosiaus, - 3hdexr [lrapka.

6 | 4 Ik

Ownnaitg

0 0 0

3-4 Bo3myuenus, 3apucsaue or BpeMeHu. CooTHOIIEeHUE Bcero aynutopHbIX yacoB
HeolpeaeJTeHHOCTH ISl JHEPTHH. 6 | 4 | 0
N3y4darorcst OCHOBBI HECTALIMOHAPHOW TEOPUU BO3MYILIEHUM. Ounaiin
Oco60e BHMMaHuEe yAEISAI0TCs aAuadaTHYecCKUM U BHE3alHbIM | 0 0 0
BO3MYILIEHUSAM, IEPUOANYECKUM BO3MYILEHUAM. 13
BBIP)XEHUS JIJIs1 BEPOATHOCTH Iepexo/ia Mo JeiicTBueM
HECTAIIMOHAPHOI'0 BO3MYILIEHHUS BBIBOJUTCS COOTHOLIEHHUE
HEOIpeIeIEHHOCTEH [JIs SHEPTUU U BPEMEHHU.

5-6 BosHoBasi pyHKIMA M IPAHUYHBIE YCIOBHSA B Bcero ayauTopHbIX yacoB
KBa3HKJIaccnyeckoMm ciay4ae. [lpaBuiia KBaHTOBaHUS 6 [ 4 [0
Bopa-3ommepdeanaa. Ilpoxoxaenue yepes Omnaita
NMOTEeHUNAJbHBIH 0apbep 0 0 0
Jlj1 1ocTaTOYHO ITyOOKON U IIMPOKON NOTEHIUAIBHON SIMBI
OKa3bIBACTCsI IPUMEHUMBIM KBa3HUKJIACCUYECKOE
npUOIMKEHUE, T.K. B TAKOM ITOTEHIIHAJIE BO3MOXKHO
CYIIECTBOBaHHE BbICOKOBO30YXEHHBIX YHEPTeTHUECKUX
ypOBHeU. BeiBonuTes npasuiio kBanToBaHus bopa-
3ommepdenbaa st HaX0XKJICHHUSI TAKUX COCTOSTHUM /1711
Pa3IMYHbIX IPAaHUYHBIX YCIOBUN Ha BOJHOBYIO (DYHKIIHIO.

7-8 IIpuHIMI HEPA3JIMYUMOCTH TOKACCTBEHHBIX YACTHII. Bcero aynutopHbIX yacoB
O0OMeHHOe B3auMo/elicTBHE 5 |3 [0
Crpourtcs Tak Ha3bIBaEMOE IIPEJICTaBICHUE B3aUMOJEICTBYSA, B | OHutaiin
paMKax KOTOPOrO BO3HUKAET BaXKHBIA YHUTAPHBIA oniepatop — | 0 0 0
S-marpuna. BBogutcs B paccMoTpeHne GpyHaaMeHTalIbHbIN
MPUHIIMIT HEPA3IMYUMOCTH TOKJECTBEHHBIX YaCTHII,

MIPOBOJIUTCS pa3/ieJeHne KBAHTOBBIX YaCTHIl Ha (pepMHUOHBI U
6030Hb1. VI3 MpuHIMITA HEPAZTUYUMOCTH TOKIECTBEHHBIX
YacTHI] cJelyeT CYIIeCTBOBaHHE SIBJICHUSI OOMEHHOTO
B3alMOJICHCTBUS U, CI€I0BATEIbHO, 0OMEHHOI'O PaCLIeTNIEHUs
YPOBHEH.

9-15 ATOMBI M MoJieKyJibl. Teopusi paccesiHust 22 15 0

9-10 Bonopononono0nbie ypopHu 3Hepruu. Ypasuenue Tomaca- | Beero aymTopHBIX 4acoB
®epmu. [lepuonnyeckas cucremMa 31eMeHTOB. ATOM B 8 |5 [0
3JIeKTPHYECKOM U MAarHUTHOM MOJISAX Omnunaitn
J1511 aTOMOB € OOJIBIIUM YHCIIOM 3JIEKTPOHOB CTPOUTCS 0 0 0

onucarenbHasi MOAEIb, IPU3BaHHASI OMTUCATh U3MEHEHHUS
rJ100aJIbHBIX XapaKTEPUCTHUK CUCTEMBI C UBMCHCHUEM
aTOMHOTO uncia. B pamkax Mozeny BEIBOJUTCS YpaBHEHHE
OTHOCHUTENIbHO COOTBETCTBYIOUINX BOJHOBBIX (DYHKIIUH,
Ha3bIBaEMOE YHHBEpCaIbHBIM ypaBHeHHEM Tomaca-Depmu.
OTaenpHO pacCMaTPUBAIOTCSI OCOOCHHOCTH TTOBEICHUS aTOMOB
B JICKTPUYECKOM U MATHUTHOM TOJISIX.




11-13 | O6mas Teopus paccessnus. ®opmysna BopHa. Bcero ayuTOpHBIX 4acoB

KBa3zukiaccuueckuii ciay4daii. Paccesinue ObICTPBIX 1 7 | 5 | 0
MeUIeHHbIX yacTul. @opmyJia Pesepdopaa. Ownnaiin
CTOJIKHOBEHHS TOXKAECTBEHHBIX YaCTHII. 0 0 0

PaccmarpuBaroTcss OCHOBBI KBaHTOBOM TEOpUHU paccesiHus. i
yIpyrux OMHApHBIX COyJapEeHUI YacTULl BBIBOAUTCS (popMyiia,
OIHUCHIBaOLIas O0pHOBCKOE MpubIkeHue. Mzyuarores
IIPOLIECCh] paccessHUs OBICTPBIX JIEKTPOHOB aTOMOM, a TaKXkKe
paccessHie MEJUICHHBIX YacTUL. PaccesHue KyJOHOBCKUM
noJjieM npuBoAuT K popmyne Pezepdopra. OtaensHo
paccMaTpUBaOTCS 0OCOOCHHOCTH CTOJIKHOBEHUMN
TOKJIECTBEHHBIX YaCTHLL.

14 -15 | AHaauTHYecKHe CBOICTBA aMILIMTYAbI paccesiHu. Bcero ayuTOpHBIX 4acoB
Pe3onancHoe paccessnue. Heynpyroe paccesinue. gopmyJisl | 7 | 5 | 0
Bpeiita u Burnepa. Ceyenusi BOJIM3U MOPOra peakiun Ounnaiin
Crpoutcs GyHKIUS aMIUTUTY/Ia pacCesHus, MPOBOIUTCS 0 0 0

aHau3 €€ aHAJIMTUYECKUX CBOKCTB C IPUBJICUEHUEM METOI0B
TOKII. PaccmaTpuBaeTcsi pe30HaAHCHOE pacCesiHUE
MeIeHHBIX YacTu. [IpoBoauTcs 00o0eHre Teopun
paccesiHUs Ha cilydaid HeyIpyruxX CTOJIKHOBEHHMM YacTHl,
BbIBOZATCA (hopMyibl bpeiita u Burnepa, MHOrokaHainbHoOe
paccesiHue, a TaK)Ke CeYeHHs paccesiHUs BOJIM3U MOpora
peaKky IpHU HEYIPYIrOM B3aMMOJIECHCTBUY YaCTHULL.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE

OK DNEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuail

111 I1OTHOTEKCTOBBIE JIEKIIUH

BM Buneo-marepuansl

AM Aynno-marepuainsl

IIp3 IIpe3eHTanuu

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUabl
ncC MHTEepakTUBHBIN CAUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B Kypce KBAaHTOBOM MEXaHHMKHU HCIIOJIB3YIOTCA TpaJUIIUOHHBIC O6p330BaTCHBHBIC TCXHOJIOTHH:
JICKIIUHU, CCMUHAPCKUC 3aHATUA C pa36op0M 3alad U MMPUMCPOB, TCKYHMIUC AOMAIIHUC 3adaHUA H
OoJIbIIIHE JOMAIIHUEC 3aJaHUs.

7. ®OHJI OHEHOYHbBIX CPEJACTB

@DOHJT OLIEHOYHBIX CPEACTB M0 TUCLUIUIMHE 00ECIeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX
pe3ynbTaToB o0yueHus: (KOMIETEHIHMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIETo,
PyOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.




CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
NpeCTaBJIeHa B CleAyIoIel Tadnuie:

Komnerenuus HNuankaropbi ATTecTallMOHHOE ATTecTallMOHHOE
0CBOEHMS meponpusitue (KII 1) meponpusitue (KII 2)
OIlK-1 3-OI1K-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
VY-OIIK-1 D, K.p-8, K.p-16 9, 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 3, k.p-8, k.p-16 3, k.p-8, k.p-15
VY-OIIK-2 D, K.p-8, K.p-16 9, K.p-8, K.p-15
B-OITK-2 3, k.p-8, k.p-16 3, k.p-8, k.p-15
YKE-1 3-VKE-1 D, K.p-8, K.p-16 9, K.p-8, K.p-15
Y-VKE-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
B-YKE-1 2, k.p-8, k.p-16 3, k.p-8, k.p-15

HIkanbl oneHKH 00pa3oBaTEeIbHbBIX J0CTUKEHNH

[IIkama KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEXKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0ajula BKIIIOYMTEIbHO. MTOroBast arrecranus no AMCUUIUIMHE oleHuBaercs no 100-
OayuIbHOM IIKae U MpeAcTaBiseT co0oi cymMMy 0aioB, 3apaOOTaHHbBIX CTYJEHTOM IPU BBIIOJIHEHUU
3a/IaHUM B paMKax TEKYILEro U MPOMEKYTOYHOIO KOHTPOJIS.

Nrtorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM TUCIUIIIHHEI

OneHka «OTINYHOY» BBICTABIISAETCS CTyACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3J1araeT, yMeeT TECHO
YBS3BIBATh TEOPHUIO C TPAKTHUKOMH,
HCIOJIB3YET B OTBETE MaTepHall
MOHOIpaUIECKOM JIUTEPATYPBI.

90-100 5 — «omauunoy A

85-89 B OLeHKa «XOPOLIO» BLICTABIISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepHall, TpaMOTHO U

4 — «xopouto» IO CYIIECTBY M3JIaraeT ero, He IOIycKas
70-74 CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 OLeHKa «yI0BJIETBOPUTEILHO

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3- YCBOWJI €T0 JIeTaleH, TOIMyCKaeT HeTOYHOCTH,
60-64 «Y0081eMBOPUMENLHO E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapylmieHUus JJOTUYCCKOU
TIOCJIICAOBATCIIBHOCTH B N3JIOKCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

O1ieHKa «HEYI0BIETBOPUTEIILHOY»
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HE 3HACT
2 3HAYUTEIBbHON YaCTU IPOrPaMMHOIO
Hwuxe 60 F Mmarepuara, JI0IMyCKaeT CyIeCTBEHHBIC

«HEYO08T1eMEOPUMETLHOY

omb6ku. Kak npaBuiio, oreHka

«HEY/IOBJICTBOPUTEIBHO» CTABHTCS
CTYJICHTaM, KOTOPbIE HE MOTYT HPOJOJIKUTh




o0OydeHue 0e3 JOTOIHUTENLHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEH IUCIHUIUINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAS JIUTEPATVYPA:
1. O M91 KBanroBas mexanuka : , MypasweB C.E., Mocksa: MU®U, 2009

2. 53 K17 PykoBojcTBO K perieHuto 3aaa4 mo ¢usuke "OcHOBBI KBaHTOBOU (pu3uku. CTpoeHHe
BelllecTBAa. ATOMHAs U sifiepHas ¢pusuka" : yueOHoe mocodue s By3oB, Kanamuaukos H.IT., Mocksa:
HUAY MUOUH, 2012

3. 530 JI22 Teopetruueckas ¢pusuka T.3 KBantoBas mexanuka. HepenstuBucrckas teopus, Jlangay
JL.I., Mocksa: ®uzmariur, 2024

JOIIOJIHUTEJIbHAS JIMTEPATYPA:
1. 53 ®73 3amaun o kBanToBOoM Mexanuke T.1 , @mrorre 3., : URSS, 2008
2. 53 @73 3agaun o kBantoBo Mexanuke T.2 , @mrorre 3., : URSS, 2008

3. 530 JI22 Teopetruueckas ¢usuka T.3 KBantoBas mexanuka. HepenstuBuctckas teopusi, Jlannay
JLU., : ®uzmataut, 2004

[MPOI'PAMMHOE OBECIIEYEHMUE:

CnenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TUCIUATLITAHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU VIS CTYAEHTOB

Metoaudeckne peKOMEHIaUHU 110 OCBOCHUIO TEOPETUYECKOIO MaTepraa.

Jns ycrnemHoro u3y4yeHUs Kypca HEOOXOAMMO MPUIEPKUBATHCS OMPECIIEHHON METOAMKH
3aHATUI. OCHOBHOE yCJIOBHE YCIIEXa — CUCTEMATUYECKUE 3aHATHSL.

JUis yCTIeIIHOTO OCBOEHMS TEOPETHUYECKOW YacTH Kypca HEOOXOIUMO PETYJSIpHO IMOCelaTh
JeKIMM U BeCTH KoHCHekT. [locie kaxmoil JeKuuu ciieAyeT BHUMATEIbHO pa3OMpaTh JEKIMOHHBIN




MaTepuan, MNpU4éM NpU HEOOXOIUMOCTU CIEAYeT MPOAENBIBaTh HEKOTOpbIE JOMOJIHUTEIbHbIC
BBIKJIAJIKH, €CIIM Takhe ObLTH OCTaBJICHBI JIEKTOPOM JUIS CaMOCTOSITEIbHOM paboTel. [lepen Hauanom
KaX/I0M JIEKIMU HMMEET CMBICI MPOCMOTPETh KOHCIEKT, YTOOBl yCBOCHHE HOBOTO Marepualia
IIPOXOJAWJIO JIydlle, TaK Kak B OOJBUIMHCTBE CIIy4aeB H3JI0KEHUE OIMPAETCS Ha Marepuail,
MIPOYMUTAHHBIN HA TIPEABIIYIIUX 3aHATUSIX.

Jl1 MONMHOro OCBOEHHMs Kypca HEOCTaTOYHO M3ydaThb JIMILb JEKIUOHHBIM MaTepuan. B xoxe
OCBOCHMS Kypca CIEQyeT 4YWUTaTh KHUIH, IPEUIOKEHHBIC B CIUCKE JIATEpaTypbl IO Kypcey.
HacrosTenbHO  pexkoMeHAyeTcs  TakKe  HUCIOJNb30BaTh  JIMTEPaTypy, OOO3HAYEHHYK  Kak
«JIOIIOJIHUTEJIbHASA», & TAK)KE CaMOCTOATENIBHO WIM C IOMOLIBIO IIPENOJABaTelsl UCKAThb U JPYTHE
uctoynuku. [Ipu pabore ¢ nuTeparypoii mouTH O0ECHoIe3HO TOIBKO YUTATh MPEATIOKECHHBIN MaTepua.
Crnenyer mpojenbiBaTh BCE€ WJIM XOTSI Obl OCHOBHBIE BBIKIAIKH. BakHO OCO3HABaTh, YTO TOJBKO
CaMOCTOATENIBHO IIPOJICTIaHHbIE BBIKJIAJKU MPUBOIAT K IIOHMMAaHMIO Marepuaia. Bee, 4To ocranoch
HETOHATBIM, CIIEAYeT CIIPOCUTh Yy MpernoaaBatelis Ha Onmxkaiiiem 3ansatuu. Ecnu gaxe nenslid pazaen
OCTaJICS HESICHBIM, 3TO HE II0Ka3aTeslb BalIMX CIIOCOOHOCTEH; CKOpee BCEro Bbl €lle He Hadaju
3ajjaBaTh BOIPOCHI ce0e W JpyruM. A H3Y4YUTh TEOpEeTHYecKylo (u3uKy Oe3 BOIpOCcoB: 3aueM?,
nouemy?, oTKyna? — HEBO3MOXKHO. To xke KacaeTcs U pa3dopa JEeKIMOHHOI0O MaTepHaa.

Meroanueckue peKOMEHIAUK 1)1 TOATOTOBKA K CEMUHAPCKUM 3aHATUSAM U PEIICHUIO 3a/1a4.

IIporpamma Kypca ¥ CEMECTPOBBIM KaJCHIApHBIM IUIAH COCTABJIEHBl TaK, 4YTO TEMBbI
CEMUHApPCKHUX 3aHATHM CIEAYyIOT 3a Temamu Jiekuui. M mporpamma Kypca, W CE€MECTPOBBIN
KaJIeHJapHbIH IUIaH JOCTYNHbI KaXIOMY CTYJIEHTY Ha caiiTe y4eOHOro ynpaBiIeHUS YHHUBEPCHUTETA.
[Ton-roToBUTBCS K OYEpPEeIHOMY CEMHUHApCKOMY 3aHATHUIO - 3TO, IpPeXAE BCero, mnpopaboTarsb
JEKUMOHHBIA MaTepuajn, COINIACHO METOAMYECKMM pPEKOMEHJalusM, JaHHbIM Bblle. Bce
HEBBIICHEHHBIE BOIPOCHI TEOPUH MOKHO (M HY)KHO) 33/1aTh MPENoaBaTeIio B Hayauie CEeMUHAPCKOTrO
3aHATUsA. Ha cemmHape, Kak mpaBuio, pa3OMparoTCs BONPOCHI M KAYeCTBEHHBIE 3a/lau, Jarollne
BO3MOXXHOCTh OoJsiee IIyOOKO MOCTHYb M3ydaeMblid pas3zien Kypca. Kpome Toro, Ha ceMuHape ydar
IIpa-BUJIBHO CTABUTh M PEIIATh 3a/1a4, aHAIIMU3UPOBATh penieHue 3anad. 11o npoineHHol Ha cemMuHa-
pe TeMe JaroTcs 3a7aud s CaMOCTOSATENBHOIO (JIOMAIIHEr0) pelieHus. Y CBOeHHEe Kypca BO MHOT'OM
3aBUCUT OT OCMBICJIEHHOTO BBIMIOJHEHHUS] JOMAIIHEro 3a/aHus, BAYMYMBOIO pELIEHHUS OOJBIIOro
KOJIM4YECTBA 3a7ad.

I[Tpu perennu 3aaa4 11e1eco00pa3HO PYKOBOJCTBOBATHLCS CIEIYIOIMME NPaBHIAMH.

IIpexne BCero Hy>KHO XOpOILO BHUKHYTH B YCIOBHUE 3aJ1a41, 3aIIMCaTh KPAaTKO €€ yClI0-BHUE.

Crnenyer NpUKUHYTh, KaKh€ OCHOBHBIE 3aKOHBI M YpPaBHEHHMs M B KakUX HpPUOIMKEHUSAX
CJIelyeT UCII0JIb30BaTh U 3alIUCATh UX, IIOCIIC YETO NOMNBITATHCS PELIUTh.

3amava AomKHA OBITH CHavYala perieHa B MaKCUMaIbHO 00IIIeM BHJIE.

[TonyuuB pemnieHne B oOUIeM BUJAE, HY)XHO IMPOBEPUTH, MPABWIBHYIO JH OHO HMEET pa3-
MEPHOCTb.

Ecnu 3T0 BO3MOXKHO, UCCIIe0BaTh MOBEJCHUE PEIIEHUS B MPEENbHbIX CIydasx U U300pa3uTh
XapakTep U3y4aeMoil 3aBUCUMOCTH TpauyuecKH.

Ecin BO3MOHO, ITPY MOJYyYEHUU TOTO WJIM UHOTO PE3yNbTara, CIeAyeT yKa3aTb IPAHULBI €r0
IIPUMEHUMOCTH.

Pemenne 3amau mpuHeceT HauOONBIIYIO MMOJIb3Y TOJIBKO B TOM Ciy4ae, €CIM Bbl pellaere
3a/layd caMoCTOSITeNbHO. Pemuth 3agady 6e3 momouy, 6e3 MmojacKa3ku 4acTo ObIBAaeT HENErKo U He
Bcerga ynaercd. Ho paxe He yBEeHUaBIIMECs YCHEXOM IIONBITKM HAaWTH pELIeHUE, €CIIM OHHU
MPEANPUHUMAINACH JTOCTATOYHO HACTOWYMBO, MPHUHOCAT OIIYTUMYK) IOJIb3y, TaK KakK pa3BUBAIOT



MBIIUJIEHUE U YKpEIIsiioT Bomto. He cienyer OOSThCS HEMPUBBIYHO JAJIUHHBIX MaTeMaTHYECKUX
BBIKJIAJIOK, T.K. TIOJIOOHBIC «JUIMHHBIE» 3a7aud MPHUOJIMKEHBI K pPEaIbHbIM 3a7adyaM, C KOTOPHIMU BbI
MOJKETE CTOJIKHYThCS B OyIyIlleM B HAYYHOU MITU IPYroid paboTe.

He cnenyer cMymarbes TeM, YTO HEKOTOPBIE 33/aud HE peEIIAOTCS «C Xoay». JlocToBepHO
YCTQHOBJICHO, YTO MPOIECC TBOpYECTBA B OOJIACTH TOYHBIX HAayK (a pelleHue 3aJad eCTb BHJ
TBOpUYECTBA) NpPOTEKaeT Mo cienyromeil cxeme. CHavanga UAET MOATOTOBUTENbHAS CTaIusi, B XOJe
KOTOPOW Yy4YEHBI HACTOWYMBO HWINET pelIeHHe mNpoOsiembl. Ecim pemieHne HaWTH HE yHaaeTcs Hu
npobiieMa OCTaBJIeHA, HACTyNMaeT BTOpas cTaaus (CTaaus MHKYyOaluMu) — Yy4YeHBId HE JyMaeT o
npobiieMe U 3aHUMaercs Apyrumu Bompocamu. OIHAKO B MOJCO3HAHMM MPOAOJDKAETCS CKPBITas
paboTa MBICITH, KOTOpas 4YacTO MPUBOAWT B KOHEYHOM HTOT€ K TPEThEH CTaJuM - BHE3ATHOMY
03apEHHUI0 U TONYYCHHIO Tpedyemoro pemieHus. HyXHO WMETh B BHUY, YTO CTaJus WHKyOAalUu HE
BO3HHUKAET cama co00il - i1 TOro 4ToObl MYCTHTh B XOJ MallMHy O€CCO3HATEeNHbHOr0, HE0OX0AUMa
HacTONYMBasi MHTEHCUBHAs padoTa B XOJI€ MOJAITOTOBUTEIILHON CTaIHH.

Pemmenne 3amay, kKak Mbl YK€ OTMEYaliH, €CTh TAaK)K€ BUJ TBOPYECTBA U MOJUHHSIETCS TEM XKe
3aKOHOMEPHOCTSIM, YTO M paboTa yueHOro Haj Hay4dHo#l mpoOnemoii. [IpaBaa, B HEKOTOPBIX Ciydasx,
BTOpas CTajusl - CTaaus HMHKYOAallMM - MOXET ObITh BbIpaK€Ha HACTOJIBKO Cla0o, YTO OCTaeTcs
HE3aMEYEHHOM.

W3 cka3aHHOrO BBITEKAET, YTO PEUICHHE 33aJa4 HU B KOEM CJIy4yae He Cle[yeT OTKJIa/JbIBaTh Ha
MOCJICIHUM BeYep TEepe]a 3aHATHSAMH, KaK, K COXAJICHHUIO, HEPEAKO MOCTYIAIT CTYACHTH. B 3TOM
ciiydae Oosiee CIIOXKHBIE M IPUTOM Haubojiee COAep)KaTeabHbIE M IOJIE3HBIE 33/1a4d 3aBEIOMO HeE
MOTYT OBITh PEIICHEI.

B pexoMenayeMbIx COOpHHKAX 3ajad, B pasjene, KOTOPBIN CleyeT 3a OTBETaMH, COJIePKaTCs
yKa3zaHUs K pelleHuto Oosiee TpyaHbIX 3anad. OOpamarbcs K HUM HY)KHO JIMIIb TOCJIE TOrO, Kak
HECKOJIBKO IMOMBITOK PEUINTh 3a/1a4y HE MPUBEIYT K YCIEXY.

Metoanyeckre peKOMEHIAUH [Tl HOATOTOBKHM K KOHTPOJIBHBIM M IPOBEPOUHBIM paboTaMm.

KonTponbHble paboOThl TPOBOAATCS MJI NPOBEPKHM KauyecTBa YCBOEHHS Marepuala M
BBITNIOJTHEHUS 3a7aHuil cTyneHTaMd. OHM OCHOBBIBAIOTCS CTPOrO Ha MPOWJEHHOM MaTe-puajie U He
BBIXOJAT 3a paMKU H3naraeMoro kypca. CBOEBpEeMEHHOE M3y4yeHHUE JIEKIHOHHBIX MaTepuajoB U
BBINIOJTHEHUE 3aJaHUil rapaHTUPYET YCHEIIHOE BBIIOJHEHUE KOHTPOJBHBIX M MPOBEPOUYHBIX PadoOT.
IIpy NOATrOTOBKE ClEAyeT PYKOBOJCTBOBATHCSA OOIIECNPUHATHIMU YCTAaHOBKAMH, T.€. MOBTOPUTh
W3Y4YEHHBI MaTepHaj, 3allOMHUTb OCHOBHBIE WJEHM, NPUHLMIBI U pe3ynbTarel Kypca. He cienyer
IBITAThCS «BBI3YOPHUTH» MaTepHai, JOCTATOUYHO MOHATh U 3alIOMHUTH JIOTHKY BBIBOJA T€X WM WHBIX
pe3yabTaTOB M pEUIeHHs 3ajJad M OCO3HaTh MX (u3nueckuil M Marematnueckuil cmbica. Ilpu
BBITIOJTHEHUH KOHTPOJIBHOM MJIM MPOBEPOUHOM pabOThl HEOOXOAMMO 3aIUCHIBaTh BCE OCHOBHBIE IIaru
IpU pEIIeHUHU 33/aYd, HE «II€PECKaKuBas» K KaKOMY-TO MPOMEXKYTOUHOMY HJIM OKOHYATEIIbHOMY
pe3ynbraTy 6e3 Kakux-1100 Ha TO PU3NUECKUX WK MaTeMaTHYeCKUX 000CHOBaHUM.

Hukakux ocoObix TpeOoBaHMi K opopmiieHnIo paboT HeT. PaboTa gomkHa ObITH 3amKcaHa Tak,
4TO0OBI OblIa MOHATHA JIOTUKA pereHus 3a1a4. OKOHYATEIbHBIA OTBET HEOOXOMMO BBIJICIUTh KaKUM-
1100 crocoboM Tak, 4ToObI MPOBEPSIOLIEMY OBIIIO MMOHATHO, YTO 3TO U €CTh OTBET K 3a/1aye.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN

HpOBe)IeHI/Ie MPAKTUYCCKUX 3aHATHH M BBIIOJIHEHHUE CAMOCTOSITEIIHFHBIX pa60T



CTyneHThl JOJKHBI, MCIONb3Ysl MPOCIYIIaHHBIM Ha JIEKIUSAX MaTephall, Hay4yuThCs pellaTh
3a1a4u 1o Kypcy. Cienyer UCIosib30BaTh pa3iiMuHble IPUEMbI BOBJICUEHUSI CTYJIEHTOB B TBOPUYECKUN
IIPOLIECC OCBOEHUSI Y4eOHOro MaTepuaia: Olpoc CTYAECHTOB IO COJAEPKAHUIO IPOUYNUTAHHBIX JIEKIIHM,
BBI30B CTYAECHTOB K JIOCKE JUIsl pElIEHHs TEKYIIMX 3aj7ad, CaMOCTOSTEIbHOE PEIICHUE 3aJadd Co
CBEPKOW MPOMEKYTOUHBIX U KOHEUHOI'O PE3YyJbTaTOB PEIICHUs, I10Ka3 MpErno-I1aBareieM Ha JIOCKe
pelIeHUs TUIIOBBIX 33/1a4, CAMOCTOSATEIbHbIE PAOOTHI.

Opranu3anus KOHTPOJIs

KoHTpons  3HaHUIl  OCyllecTBiIAETCS U IyTeM  IPOBEAECHUS  KOHTPOJIBHBIX WM
CaMOCTOSITENIbHBIX PadoT C MOCIEAYIOIEeH IPOBEPKOIi.

Ha ocHOBaHUM 3TUX PE3yNIbTAaTOB BBICTABIISIETCS OLEHKA 110 aTTECTALlUU Pa3JeIIoB.

[TpoBeneHue 3a4€TOB U K3aMEHOB

Jlis nomycka K IpOMEXYTOUHOM aTTecTallii HEOOXOJMMO UMETh M0JIOKUTENbHbIE OLIEHKHU 110

KaH(HOﬁ Teme. Bo BpeMs aTTeCTallu CTYACHT IOJIY4YacT I/IHI[I/IBI/I,Z[yaJIBHHﬁ OMJIET U TOTOBUT OTBETHI
Ha BOIIPOCEHI 110 KYpPCY.

ABTOD(BI):

MypasseB Cepreii EBrenseBud, K.¢.-M.H., JOIEHT

Penenzent(b):
Sxosnes Banepuii [lerposud.,a.¢-M.H. mpodeccop



