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1. HEJIX OCBOEHUSA

1.1 | ChopMupoBats y CTYAEHTOB MPEACTABICHHUS O KBAHTOBOMEXaHHIECKUX 3aKOHOMEPHOCTSIX, JIEXKAIINX B OCHOBE
CcOBpeMeHHON (U3UKH U ee QyHIaMEHTAIbHBIX TPUIOKEHHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.01

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 Maremartnka

2.1.2 | Opranuveckass XUMHs

2.1.3 | HudopmaTuka

2.1.4 | Xumus

2.1.5 |HmxeHepHas U KOMIbIOTepHas rpaduka

2.2 JucuumianHbl (MOXYJIM) B MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHON THCHUIINHDBI (MOAYJIsS) HEOGXOHMO KaK
NpeanecTBYOIee:

2.2.1 | Auddysus u auddy3n0HHO-KOHTPOINPYEMbIE TIPOIECCH

2.2.2 |KBaHTOBas XUMHUS U TEOPUS XUMHUECKOHN CBSI3U

2.2.3 |Meronel uccie0BaHus MaTepUaIoOB

2.2.4 |IIpoueccsl NONy4YEHHs] HAHOYACTHUI] U HAHOMATEPUAIIOB

2.2.5 |Teopus NOBEPXHOCTHBIX SIBJICHUN

2.2.6 |®a30BBIe paBHOBECHS U CTPYKTYPOOOpa3oBaHUE

2.2.7 | KomnougHast Xumus

2.2.8 |Meronsl 00pabOTKH CTATHCTUYCCKUX JaHHBIX (aHATIHM3 JAHHBIX )

2.2.9 |Hay4Ho-uccrienoBatenbckas pabora

2.2.10 |Hay4Ho-uccnemoBarenbckas padoTa

2.2.11 |IlnanupoBaHuE ¥ OpraHU3alusl HAyYHO-UCCIIE0BATEIbCKOW PaboThI

2.2.12 |IIpom3BoAcTBeHHAs MPAKTHKA 110 MOTYYCHHIO TPO(ECCHOHATIBHBIX YMEHUH U ONBITa MPO(GECCHOHATIBHON SSITETbHOCTH

2.2.13 |IlpousBoacTBeHHAs MPAKTHKA M0 MOJYyYEHUIO TPOPECCHOHANBHBIX YMEHHUH 1 OIbITa MPO(hEeCCHOHATIBHOMN NesTeNbHOCTH

2.2.14 | ®uzuka KOHASHCUPOBAHHOTO COCTOSTHUS

2.2.15 |HaHnorexHoI0THH

2.2.16 |IIpormeccs! nomydeHus H 00pabOTKH MaTepHaNOB

2.2.17 |Pa3mepHsie 3 peKTs B HAHOCTPYKTYPHBIX MaTepHaIax

2.2.18 | CtpoeHue HEKPUCTAIUIMYECKUX CUCTEM

2.2.19 | TepMmonuHamMHKa METANIMUYECKUX PACTBOPOB

2.2.20 | Pdusuka NOBEPXHOCTH

2.2.21 | OU3HKO-XUMHUS HAHOCUCTEM

2.2.22 | dusznueckre CBOMCTBA TBEPBIX TEI

2.2.23 | XuMudeckue crocoObl MOMYUYCHUST HaHOMAaTEPHAaIOB

2.2.24 | MeToapl BEIMUCIUTEIEHONW (HDU3UKH

2.2.25 | Meroabl KOHTPOJIS M aHAJIN3a BEIIECTB

2.2.26 | HaHOCTpYKTYypHpOBaHHBIE CBEPXTBEP/IbIC MATEPUAIIBI

2.2.27 | OcobeHHOCTH UCCIeIOBaHKSI HAHOMATEPHAIIOB

2.2.28 |IloaroroBka K MpOLEIype 3aLIUThI U 3aIUUTa BBITYCKHON KBAIU(UKAIIIOHHON paboThl

2.2.29 |IloaroroBka K MpOLEIype 3aLIUThI U 3aIIUTa BBITYCKHON KBAIU(UKAIIMOHHON paboThl

2.2.30 |IlpennumiaoMHas MpaKTUKa AJISl BHIIOJTHEHHSI BBITYCKHON KBANU(UKATHOHHON paboThl

2.2.31 |IlpenmumnnoMHas MPaKTUKA IS BBINOJHEHHS BBITYCKHOM KBanu(HKAIMOHHON pabOTEI

2.2.32 |CrarucTHueckue pacueTsl paBHOBECHI

3. PE3YJIBTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIMSIMHA

IIK-2: Cnioco6eH ocylecTBIATH COOP, CHCTEMATH3AIUIO M AHAJIN3 HAYYHO-TEXHUYEeCKOH HH(pOPMAIUH 0 CYIIeCTBYIOIINX
HaHOMAaTepHaJjax

3HaTb:

ITK-2-31 IIpoBOAXT MOUCK, aHATIH3 ¥ CHCTEMaTH3AIMIO MPO(UITEHOM MTepHOANIECKOI IUTepaTyphl, TAHTCHTOB H aBTOPCKHUX
CBUJICTEIILCTB




OIIK-1: Cnocoden pemiaTts 3aia4n npoq)eccnm{am,noﬁ AEATEJIbHOCTH HA OCHOBE IPUMEHEHHS €CTECTBEHHOHAYYHBIX U
oﬁmenﬂmenepﬂmx 3Hal—[Hﬁ, METOA0B MATEMATHYECCKOI'0 aHAJINU3Aa U MOACTHPOBAHUA

3HaTh:

OIIK-1-31 INoctynarsl kBaHTOBOM TeoprH. KBaHTOBYIO TEOpHIO FrapMOHHUYECKHX KojeGaHuid. OOIIyI0 TEOPHIO MOMEHTA KOJIMYECTBa
JIBIKEHMSI, BKJIIOUYasi CTUHOBBIN. OCHOBBI PENIITUBUCTCKOM KBAHTOBOM TEOPUH, OCHOBAaHHOW Ha ypaBHeHMsX Kieitna-Doka u

Hupaka.

IIK-2: Cnioco6eH ocylecTBIATH COOP, CHCTEMATH3AIUIO M AHAJIN3 HAYYHO-TEXHUYEeCKOH MH(pOpMaILUM 0 CYIIeCTBYIOIIMX
HaHOMAaTepHaJjax

YMmerb:

ITK-2-Y1 Aranusupyer nepenoBoii OIbIT B 00IaCTH IPHMEHEHH KBAHTOBBIX MAaTEPHAJIOB, HOBBIX TEXHOJIOTHH U ITEPCIIEKTHB
pa3sBUTHA OTPACIU KBAHTOBOM JIEKTPOHUKH

OIIK-1: Cnoco0eH pemiath 3a1a4u Npo¢)ecCHOHAJIBLHOM JeATeJbHOCTH HA OCHOBE NPHMMEHEHHUs eCTeCTBEeHHOHAYYHBIX U
00NIeHH:KEHEPHBIX 3HAHMIA, METOI0B MATEMATHYECKOT0 AHAJIN3a U MOJIETUPOBAHUS

YMmerb:

OIIK-1-Y1 YMeTh HaX0UTh aHATUTUYECKUE PEILICHH 3a7jad KBAHTOBOM TEOPUH. Y METh OCYLIECTBIIAThL MATEMATUYECKYHO
MOCTaHOBKY 3aj1ad KBAaHTOBOH TEOPUH, IPAKTUUECKH IPUMEHSTh TEOPeTHUIEeCKUE 3HAHUS [IPU pelIeHNH GU3UIECKUX 3a1a4u. Y MeTh
nproOpeTaTh HOBBIC 3HAHUS, HCIIOJIb3YsI COBPEMEHHbIE 00pa3oBaTebHbIC HHPOPMALIOHHBIE TEXHOIOT UH.

IIK-2: Cioco6eH oCcylecTBIATH cO0P, CHCTEMATH3AMUIO U AHAJIN3 HAYYHO-TeXHNYeCKOil HH(OPMAIINH O CYIIeCTBYOIIHX
HaHOMaTepHajIax

Baagernb:

[IK-2-B1 CocraBmsier 0630pHLII71 OTYECT IO NPECIICKTUBHBIM HAIIPABJICHUAM Pa3sBUTUA KBAHTOBBIX MCTaMaTCPUaAJIOB MaTCPHUAJIOB U
TEXHOJIOTHI UX MIPOU3BOACTBA

OIIK-1: Cnoco0en pemath 3a1a4u npo¢)ecCHOHAJIBHOI 1eATeJILHOCTH HA OCHOBE MPHMMEHEHHUS €CTECTBEHHOHAYYHBIX H
OGHICI/IH)KCHCPHL[X 3l-lal-ll/ll71, METOA0B MATEMATUYECCKOI'0 aHAJIU3a U MOACTUPOBAHUSA

Baanernb:

OIIK-1-B1 MaTtemarnyeckum amrmapaToM IJisl PELISHHs 3a/1a4 KBAaHTOBOW TEOPHH.

4. CTPYKTYPA U COAEPKAHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsl

Pasnen 1. ®uzuyeckue
OCHOBBI KBAHTOBOIi TeOpUH.




1.1

DkcnepuMeHTh KoHna XIX —
Hayana XX BeKa U ux
uHTepnpeTanys. Jyaimsm
SIBICHUI MUKPOMUDA,
JIUCKPETHBIE CBOMCTBA BOJIH,
BOJIHOBBIE CBOWMCTBA YacTHUL.
Bonnosas

¢dynaxams. [TpuHnun
cynepno3unuii. Bonns e
Bpotins. Habmromaembie u
cocrosiHus. Yucrtele u
CMEIIaHHbIE COCTOSHHUSL.
DBOJIIOILUS COCTOSIHUNA U
(pU3NMUECKUX BETHMYHH.
VYpasuenue HIpénunrepa.
YpaBHEHHE HENTPEPHIBHOCTH.
[TpuHIUIT COOTBETCTBUS.
COOTHOIICHUS MEXTY
KJIACCUYECKOW U KBAaHTOBOM
MexaHukoi. CraioHapHoe
ypaBHeHue llIpénunrepa.
OO01ue cBoiicTBa
OJIHOMEPHOTO JABHKEHHUSI.
IIpoxoxxnenue uepes
MOTEHIUATBHBINA Oapbep.
TynHenbHbIN 29D DeKT.

lapMoHMYECKHT OCIIILIATOD.

KBazukmnaccuaeckoe
neuxenue. [lpasuino
KBaHTOBaHUs bopa-
3ommepdenbaa.
/J1ex/

OIIK-1-31

J1.1
JI1.2J12.1

1.2

VYpasuenue HIpénunrepa.
YpaBHEHHE HENIPEPHIBHOCTH.
[IpuHIHIT COOTBETCTBUSI.
[Ipenenbublil mepexon K
KJIACCUYECKON MEXaHUKE.
CranuoHapHOe ypaBHEHHE
Ipénunrepa. Yactuua B
OTHOPOJHOM OECKOHEUHO
r1yO0KON NPSMOYTOJBHON
MMOTEHLUAIBHOH sIME.
ITpoxoxxnenue uepes
MOTEHIUATBHBINA Oapbep.
["apmonnyeckunii
OCLIUILIISTOD:
SHEPreTHYECKUI CIIEKTD,
coOCTBEHHBIE (PYHKIIHH,
MaTpHUYHBIE DJIEMEHTBHI,
TTOHIKAOLIUHN U
MOBBIIIAIOLIUHI
oneparopsl. /TIp/

OIIK-1-Y1

JI1.3J11.4

P1,P4




1.3

DkcnepuMeHTh KoHna XIX —
Hayasa XX BEKa M UX
uHTepnperays. BomHoBas
¢ynkips. [Tpuammmn
cynepno3unuil. Bonnsl Jle
Bpoiins. YpaBaenue
[Ipénunrepa.

YpaBHeHHE HENIPEPBIBHOCTH.
[TpuHIMI COOTBETCTBUSL.
[IpenenbHbIil Tepexon K
KIIACCUYECKOM MEXaHHKE.
CranuoHapHoe ypaBHEHHE
Ipénuurepa. Yactuma B
OJTHOPOJHOM OECKOHEUHO
TryOOKOH MPSIMOYTOJIBHOM
MOTEHIUANBHOM sIMeE.
IIpoxoxxnenue uepes
MOTEHIUATBHBIN Oapbep.
TynHenbHbIN 2QDeKT.
["apmonnyeckuit
OCLIUILIIATOP:
SHEPreTHUYECKUI CIIEKTD,
coOCTBeHHBIC (QDYHKIHH,
MaTpHUYHBIC STEMEHTEI,
MTOHIKAOLIUHN U
MOBBIIIAIOLINHA OIIEpaTOpPBI.
KBa3uknaccuueckoe
pUOIIHKEHNE.

IIpaBuno xBantoBanus bopa-
3ommepdensaa. /Cp/

16

OIIK-1-B1 IIK-
2-31 [IK-2-V1
[1IK-2-B1

J1.1
JI1.2J12.1

P2

Pa3nen 2. MaremaTH4ecKuii
annapaTt KBaHTOBO#
TeOpHUH.




2.1

JIunelinble oniepaTopsl U UX
cBoiictBa. CoOCTBEHHbIE
3HA4YeHHS M COOCTBCHHBIE
(DYHKITIH 3PMUTOBBIX
OIepaTopoB.
OpTOHOPMHUPOBAaHHOCTH U
MIOJTHOTA COOCTBEHHBIX
¢ynkimii. [Toctynatst
KBaHTOBOI MEXaHUKHU.
Cpennee 3Ha4YeHUE
(hn3MYIECKOi BENUIHMHBL.
OmnepaTopbl KOOPAUHATEI,
UMITyJIbCa, MOMEHTA
uMmynbsca. Oneparop
I'amunprona. Teopus
npezcTaBiaeHui. OnepaTopsl
KOODPIMHATHI M HMITYJIbCa B

UMITYJIbCHOM TIPEICTaBICHUH.
‘YHutapHsle npeoOpa3oBaHus.

[IpuHnun
HEOIPEAEIEHHOCTEN.
[onsTHE 0 MOTHOM HabOpe
HaOJII0JaeMBIX.
JuddepenmpoBanne
OIIepaToOpPOB MO BPEMEHH.
KBanToBbIE CKOOKH
[Iyaccona. MnTerpanst
JBXKEHHS. TeopeMbl
Opendecta. [IpencraBnenus
IIPY ONMCAHUU BPEMEHHOM
3BOJIFOLIMY KBAHTOBOM
cucremsl (IlIpennnrepa,
laiizenOepra, npencraBieHue
B3aUMOJICHCTBUS).
O6o3nauenust dupaxa. /Jlex/

OIIK-1-31

J1.1
JI1.2J12.1

2.2

CoOcTBeHHBIE 3HAUCHUS U
cOOCTBEHHBIE (PYHKIMH
SPMHTOBBIX OIIEPATOPOB.
Cpennee 3Ha4YeHHE
(hU3NIECKOI BENUIHMHBL.
OrnepaTopbl KOOPAWHATHI,
HMITyJTbCa, MOMCHTA
uMmitynbsca. Oneparop
lamunpToHa. Oniepatopsl
KOODJMHATHI U HMITYJIbCA B

HMITYJILCHOM TIPEIICTaBICHUH.
YHuTapHBIe TPeoOpa30BaHUL.

CooTHoIlIeHHE
HEOTPEICICHHOCTEH.
KBanToBbie ckOOKH
[lyaccona. MHTerpanst
JIBYKCHMSL.

Mp/

OIIK-1-V1

JI1.3 J11.4

KM2

P5
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JIunelinble oniepaTopsl U UX
cBoiicTBa. CoOCTBEHHBIC
3HA4YeHHS M COOCTBCHHBIE
(DYHKIIMU 3PMHUTOBBIX
OIIepaTopOB.
OpPTOHOPMUPOBAHHOCTb U
MIOJTHOTA COOCTBEHHBIX
¢ynkimii. [Toctynatst
KBaHTOBOI MEXaHUKH.
Cpennee 3Ha4YeHUE
(hn3MYIECKOi BENUIHMHBL.
OmnepaTopbl KOOPAUHATEI,
UMILYJ1bCa, MOMEHTA
uMmynbsca. Oneparop
['amunbTOHA.

[TonsTHE O IPEACTABICHUH.
OmnepaTopbl KOOPAMHATEHI U
HUMITYJIbCa B IMITyJILCHOM
MpeACTaBICHUH. Y HUTapHbIE
npeoOpa3oBaHus.
CoorHouleHue
HEOIpe/IeJIeHHOCTEN.
[MonsiTue o moHOM Habope
HaOII0JaeMBIX.
JuddepenmpoBanne
OIIepaToOpPOB MO BPEMEHH.
KBaHTOBBIE CKOOKH
ITyaccona. nTerpanst
JBUXKeHMs. TeopeMbl
Opendecra.
IIpencrasnenus npu
ONKCaHUH BPEMEHHO
SBOJIFOIIMY KBAaHTOBOM
cucremsl (Ilpenunrepa,
laitzenbepra, npeacraBiIeHUe
B3aUMO/JICHCTBHS).
O6o03nauenus upaxa. /Cp/

16

OIIK-1-B1 IIK-
2-BI [IK-2-V1
I1K-2-31

J1.1
JI1.2J12.1

P3

Pazgen 3. /IBmkenune B
HEeHTPATbHO-
CUMMETPUYHOM T0JIe.




3.1

[IepectanoBOYHBIE
COOTHOMIECHHUS IS
oIrepaTopoB KOMIOHEHT
MOMEHTA UMITyJIbCa.
CobcTBeHHbIE QYHKLIUU U
COOCTBEHHbBIEC 3HAYCHNUS
OIIepaTopoB KBaIpaTa
MOMEHTA UMITyJIbCa
MPOEKIMY MOMEHTA Ha
JTAaHHOE HaIpaBJICHUE.
Teopust MomenTa. O0mas
Teopust IBIDKCHUS B
LEHTPaJILHOM MOJIE.
Pa3nenenue nepeMeHHbIX,
paauagbHOE ypaBHEHHE
lIpénuurepa,
ACHMITOTHYECKOE TIOBEICHNE
paauaIbHON KOMIIOHEHTEHI
BOJIHOBOH (PyHKITHH.
CBo0OoHOE IBIKECHHE
YaCTHIEI C OTIPEETICHHBIM
3HAQUEHHEM MOMEHTa
umIyabca. JIBuxkeHune
YJacTHIEI B chepruaecKu
CUMMETPUYHOIL siMe.
Potarop. Arom BoztopoJa:
SHEPreTHYECKUI CIEKTp,
COOCTBCHHBIE

¢ynkimn. /Jlex/

OIIK-1-31

J1.1
JI1.2J12.1

32

CoOcTBeHHbIE (YHKLIUU U
COOCTBEHHBIE 3HAUEHUS
OIrepaTopoB KBaIpaTa
MOMEHTA UMITyJIbCa H
MPOEKIMY MOMEHTA Ha
JTAaHHOE HaIpaBJICHUE.
Pa3nenenue nepeMeHHBbIX,
paguagbHOE ypaBHEHHE
Ipénuurepa,
ACHMITOTHYECKOE TIOBE/ICHNE
paguaIbHON KOMIIOHEHTEHI
BOJTHOBOH (DyHKIIUH.
CB00OIHOE IBIKEHHE
YaCTHIEI C OTIPEEICHHBIM
3HAQUEHHEM MOMEHTa
umIyibca. JIBuxeHne
Y4acTHIEI B chepruaecKu
CUMMETPUYHOI1 sIMe.
Portatop. Atom Bozmopoaa:
SHEPreTHYECKUI CIEKTD,
cOOCTBEHHBIE (DYHKITHH.
Mp/

OIIK-1-Y1

JI1.3J11.4

KM3

P6
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[IepectanoBOYHBIE
COOTHOMIECHHUS IS
oIrepaTopoB KOMIOHEHT
MOMEHTA UMITyJIbCa.
CobcTBeHHbIE QYHKLIUU U
COOCTBEHHbBIEC 3HAYCHNUS
OIIepaTopoB KBaIpaTa
MOMEHTa

UMITyJIbCa ¥ MPOEKINU
MOMEHTA Ha JJaHHOE
HampasieHue. CIoxeHne
MOMEHTOB UMITyJibca. Ob1ast
Teopusi IBIKEHUS B
HEHTPAIIEHOM II0JIE.
Pa3nenenne nepemeHHbIX,
paauanbHOE ypaBHEHHE
pénunrepa,
ACHMITOTHYECKOE TIOBEICHNE
paavagbHON KOMIIOHEHTBI
BOJTHOBOH (DYHKIIMH.
CBoOoHOE IBIKEHHE
JACTHIIBI C ONIPEACIICHHBIM
3HAQUEHUEM MOMEHTa
uMITybca. [IBrkeHne
JaCTHIIBI B C(epHIecKn
CUMMETPUYHOH sIME.
PoraTop. Atom Bozmopoaa:
SHEPreTHYECKUH CIIEKTD,
COOCTBEHHBIE (DYHKIUH.
/Cp/

16

OIIK-1-B1

J1.1
JI1.2J12.1

Paznen 4. Teopus
BO3MYILIEHH .

4.1

Teopust BO3MyIIEHHUH 15T
CTalMOHAPHBIX 33/1a4.
Teopust Bo3My1IeHHH pU
HAJINYHN BBIPOXKICHHS.
Teopust HecTalIMOHAPHBIX
BO3MYyILICHU. DPPeKTh
[Tapka u 3eemana. OOmias
TEOpHsl IEPEXOJIOB.
KBanTtoBbIe nepexo/ipl B
cilydae BO3MYILIECHHUH,
U3MEHSIOIUXCS CO BPEMEHEM
10 FAPMOHUYECKOMY 3aKOHY.
[Iepexo/ibl B HENPEPHIBHOM
crekTpe. 30J10TOE MIPABUIIO
Depmu. /Jlex/

OIIK-1-31

J1.1
JI1.2J12.1

4.2

Teopust BO3MyILIEHUH 15t
CTallMOHAPHBIX 33/1a4.
Teopust BO3MyIIEHHN TpH
HATAYHN BBIPOXKICHHS.
Teopust HecTalIMOHAPHBIX
BO3MYILICHU. DPPeKThI
IlTapka u 3eemana.

O0mmas Teopus IMepexo/I0B.
KBanTtoBbI€ nIEpexopl B
cilydae BO3MYLICHHUH,
M3MEHSIOIINXCSI CO BpeMEHEM
M0 TAPMOHUYECKOMY 3aKOHY.
[lepexonpl B HENMPepHIBHOM
creKTpe. 30JI0TOe TPaBUIIO
Depmu.

/Cp/

16

OIIK-1-V1

JI1.1 JI1.2

Pazpnen 5. PeasitTuBucTckas
KBaHTOBasi MEXaHHUKA.




5.1

Ypasuenue Kneitna-I'opnona-
®oxka. YpaBuenue upaka.
PenstuBuctckas
WHBapUAHTHOCTH. [ITOTHOCTH
BEPOSITHOCTU U MOTOK
BEPOSITHOCTU B TEOPUHU
Hupaka. Cnun. [lepexon ot
ypaBHeHus Jlupaka k
ypaBHenuto [Taymu.
CHuHOBBIN MarHUTHBINA
MOMEHT JIEKTPOHA.
[TpubnmxenHoe ypaBHEHHE
Jupaka. KoHTakTHOE M CITUH-
opOHTAITBEHOE
B3aUMO/CHCTBHS.
DHepreTU4ecKuil CexTp
PENATUBUCTCKOMN YaCTHIIBI.
ToHKasi CTpyKTypa CIIeKTpa
aToMa BOAOPO/a.
JI>MO0BCKHii CIBHT.
CBepXTOHKas CTPYKTypa
YpOBHEH aToMa BOJIOPOAA.
Pemienue ypaBuenust Hdupaka
JUTSE CBOOOTHOM YaCTHIIBI.
OTtpunarenbHbIe YJHEPTHH.
[osutrpown. [Honarue 06
JIEKTPOH-TIO3UTPOHHOM U
3JIEKTPOMATHUTHOM BaKyyMe.
AHOMaJbHBIN MarHUTHBIN
MOMEHT JIeKTpoHa. /JIex/

OIIK-1-31

JI1.1J11.2

52

Ypasnenue Kneitna-I'opaona-
®oka. YpaBHenue Jlupaxa.
I110THOCTB BEPOSITHOCTU U
MOTOK BEPOSTHOCTH B TEOPUH
Hupaxa. Cniue yacTwil,
OTIHCHIBAEMBIX YPABHEHUEM
Hupaxa. [TpubnmxenHoe
ypaBHeHue J{upaka.
CBepXTOHKAs CTPYKTypa
YpOBHEH aTOMa BOJIOPOAA.
Pemenue ypaBHenus Jupaxa
ISl CBOOOTHOM YaCTHIIBI.
Mp/

OIIK-1-Y1

JI1.3J11.4




53

Ypasuenue Kneitna-I'opnona-
®oxka. YpaBuenue upaka.
PenstuBuctckas
WHBapHaHTHOCTb. [110THOCTH
BEPOSITHOCTU U MOTOK
BEPOSITHOCTU B TEOPUHU
Hupaxka.

CIuH 4acTull, OMHUCHIBAEMBIX
ypaBHeHHEM [{upaka.
Ilepexon oT ypaBHEHUS
Jupaka x ypasHenuto [laymu.
CHIHMHOBBIM MarHUTHBII
MOMEHT JIEKTPOHA.
[MpubmmxeHHOE

ypaBHeHue J{upaka.
KonraktHoe 1 cniuH-
opOHTATEHOE
B3aUMOJICHCTBHUSL.
DHepreTU4ecKuil CeKTp
PENATUBUCTCKON YaCTHULIBI.
ToHKasi CTpyKTypa CIieKTpa
aToMa

Bojiopoia. JIsMOoOBCKuit
cnBur. CBepXTOHKas
CTPYKTYpa ypOBHEil aToMa
Bozopoja. Peenue
ypaBHeHus upaka s
CBOOOTHOM YaCTHIIBL.
OTtpunarenbHble YJHEPTHH.
[TozutpoH. I[TonsTHE 00
3JIEKTPOH-TTO3UTPOHHOM U
3JIEKTPOMArHUTHOM BaKyyMe.
AHOMaJbHBI MarHUTHBIN
MOMEHT JIEKTPOHA.

/Cp/

12

OIIK-1-B1

JI1.1J11.2

Pasgen 6. OcHOBBI
KBAHTOBOW T€OPHH MHOTHX
YaCTHII.

6.1

ITpuHIMI TOXKAECTBEHHOCTH
O/IMHAKOBBIX YaCTHIL.
CuMMeTpHYHbIE U
AHTHUCUMMETPUYHbIE
BOJTHOBBIC (DYHKIIHH, CBS3b CO
cnuHOM vyactull. [TpuHiun
[Maynu. IpubnmkeHHble
METO/bI UCCIIEAOBAHUS
CHCTEM, COCTOSIINX U3
MHOTHX TOXJE€CTBEHHBIX
yacrtull. [Tousitie o merone
€aMOCOIJIACOBAHHOIO TIOJISL.
Arowm. Tlepnoauueckast
cUCTEMa JJIEMEHTOB
Menneneesa. Xummnueckas
CBsI3b, MOJIEKYJIBI. BTOpnuHOE
KBaHTOBaHUE, CHCTEMBI C
HEONPEAEICHHBIM YUCIIOM
yactuil. KBanroBanue
AJIEKTPOMAarHUTHOTO

nonst. /JIex/

OIIK-1-31

J1.1
JI1.2J12.1




6.2

punauun [Maynu.
ITpubnnxeHHbIE METOABI
WCCIIEIOBAHUS CHCTEM,
COCTOSIINX U3 MHOTUX
TOXIECTBEHHBIX YaCTHII.
IonsTue o metone
€aMOCOIJIACOBAHHOIO TIOJS.
Atom

renus. CTpoeHHe CI0XKHBIX
aTOMOB. BaneHTHOCTS.
JIBU>KeHME DIEKTPOHA B
HEepPHOANYECKOM MOJIe.
ITpencraBneHre BTOPHYHOTO
KBAaHTOBAHUS.

Mp/

OIIK-1-Y1 JI1.3J11.4 KM1

6.3

[TpuHIMT HEPA3TUYNMOCTH
TOKJECTBEHHBIX YACTHLI.
CHMMETpUYHBIC H
AHTHCUMMETPHYHBIE
BOJIHOBbIE (DYHKIIMH, CBA3b CO
cnHOM vactull. [TpuHIun
Maynu.

[TpubnmxeHHbIE METOABI
UCCIIEIOBAHUS CUCTEM,
COCTOSIIIIX U3 MHOTHX
TOXKJCCTBEHHBIX YACTHII.
ITonsTHe 0 MeTOzIE
€aMOCOTJIACOBAaHHOTO TIOJISI.
Arom renus. CtpoeHue
CJIO’KHBIX aTOMOB.
Ilepuoanueckast cucrema
aneMeHToB MeHieneeBa.
Monekyna BogopoJa.
XrMUUECKasi CBSI3b.
BanenTtnocts. [IBrxenue
AJIEKTPOHA B TIEPHOAUIECKOM
nosie. [IpeacraBnenue
BTOPHUYHOI'O KBAHTOBAHMUSL.
OCHOBHBIE HIEN
COBPEMEHHOW KBaHTOBOM
TEOPHH MOJISL.

/Cp/

17

OIIK-1-B1 J1.1
JI1.2J12.1

5. ®OHJI OHEHOYHbIX MATEPUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS

CaMOCTOSITEJIbHOM MOJATOTOBKH

Kon

KonTtponsnoe
MEPOIPUITUE

IIpoBepsiembie
WHIUKATOPBI
KOMIIETEHIIHI

BOHpOCBI JUIA IOATOTOBKHU

KM1

Hud. zager

OIIK-1-31;0I1K-1-
V1;0IIK-1-B1

1. MecTo KBaHTOBOI MeXaHHUKH B (pU3UKE. DKCIIEPUMEHTAIbHbIE
JIaHHBIE, TIPUBEAIINE K CO3/JaHUI0 KBAHTOBOM MexaHHMKHU. ['unoresa e
Bpoiins. Bonusl ne bpoitns. KopmyckynspHo-BOTHOBOM Tyanu3m.

2. Bonuosas ¢ynxuus. [Ipuanun cynepnosunun. Pasnoxenue
BOJIHOBOH (DYHKIIMU TIOTIOCKUM BOJIHaM Jie bpoiins. BonHoBbie
nakeTsl. [ pynmoBas u ¢a3oBasi ckopocTb.PacIuibiBaHme makeTa.

3. CrarucTHyeckast HHTEPIIPEeTaIis BOTHOBOI ¢yHKImH 1o bopHy.
EcrecTBeHHBIE yCI0BHS, HallaraéMble Ha BOJIHOBYIO (DYHKITHIO.
BosHoBast GyHKIUS B KOOPAWHATHOM M UMITYJIbCHOM IIPEICTABICHUSIX.
4. Onncanne (pU3MYECKNX BeIHYHH oneparopamu. O0mue cBoiicTBa
oIepaTopoB, anredpa onepaTopos. OnepaTopsl KOOPAUHATHL U
UMITyJIbCa B KOOPIMHATHOM M UMITyJIbCHOM IpeficTaBleHusX. Oneparop
MOMEHTa uMIlyJsbca. OnepaTopbl KHUHETHYECKON U IOTEHLMAIbHON
SHEPTHH, TAMIIBTOHHAH.

5. Cpennee 3HaueHue GpU3NYECKOi BETMYMHBI B KBAHTOBOI MEXaHUKE.
ITonsiTue onepaTtopa, 3pMUTOBO CONPSKEHHOTO K JAHHOMY.




CamoconpsKeHHBIE OIIepaTophl. BelecTBeHHOCTh CPEeAHNX 3HAYCHHH
(U3MUECKNX BEIUYHH.

6.CpenHue 3HAUYCHUS OTIEPATOPOB U CPEAHEKBAIPATHIHBIC OTKIOHCHUS
oT HuX. COOCTBEHHBIE 3HAUCHUS U COOCTBEHHBIE (DYHKIIMU SIPMHTOBBIX
OIepaTOpOB U UX CBOMCTBA. JIUCKpETHBIH, HENPEPBIBHBII U CMELIaHbIi
crnekTpsl. [IpuMepsl HaX0kA€HN COOCTBEHHBIX 3HAUEHUH OMepaToOpoB
px,M z

7. OcHOBHBIE CBOHCTBA COOCTBEHHBIX (DYHKIIUH AUCKPETHOTO U
HENPepbIBHOTO CIIeKTpoB. HopMHUpOBKa BOITHOBOH (yHKIMH
HeIpephIBHOTO cIieKTpa Ha delta-¢yHKIwro. Y cioBme
OPTOHOPMHPOBAHHOCTH.

8. IloBpImIaronye U MOHMWKAIOIIKE OepaTopsl MOMeHTa. Haxoxaenue
CIIEKTpa COOCTBEHHBIX (DYHKIMH 1 COOCTBEHHBIX 3HAUCHHUH OIIEpaTopoB
Mz u M2 13 KOMMYTallMUOHHBIX COOTHOIIEHUH.

9. YcnoBue BO3MOXKHOCTH OJJHOBPEMEHHOTO TOUHOTO U3MEPEHUS
HECKOJIBKUX (PU3MYECKUXBEIMYHMH B OJTHOM COCTOSTHHU CHCTEMBI.
OmnpenerneHre BOMHOBOH (DYHKIIMHU (COCTOSIHUS )MUKPOOOBEKTa MOTHBIM
Ha0OPOM HE3aBUCUMBIX (DM3HMUECKUX BETHUHH,
XapaKTepU3YIOMUXBHEITHUE YCIOBHS.

10. CooTHOIIEHNE HEONPEAEICHHOCTH ISt (PU3NUECKUX BEIUUHH.
BrIBOA COOTHOIICHHNS HEOTIPEETIEHHOCTH U3 arapara KBaHTOBOH
MEXaHUKH.

11. YpaBuenue lllpeaunrepa. Onepatop ['amunsrona. CranmonapHoe
ypaBHeHue IlIpenunrepa.

12. CoxpaHeHre HOPMHPOBKH BOJTHOBOH (pyHKIMH. [I10THOCTS TOKA
BEPOSTHOCTU. YpaBHEHHE HerpepbiBHOCTH. 13. YacTrua B
HPSIMOYTOJIBHOM sIMe OECKOHEYHOH TTyOHHBI.

14. I'apmonnueckuii ocunstop. Hyneas sneprus. Matpuusele
3JIEMEHTHI KOOPMHATEI U UMITyJIbCa. [10BBINIAIONINE U TTOHMKAOIINE
ornepatopsl. OCHUIIATOP B DHEPTeTUYECKOM MPECTaBIECHUH.

15. O6mast Teopust IBMKCHIUS YACTHIIHI B [I0JI€ IIEHTPAIBHBIX CHII.
CoxpaHeHHe MOMEHTA HMITYJIbCa.

16. MarHuTHBII MOMEHT B KBaHTOBOM MexaHuke. Marneton bopa.

17. Marpu4Hsble 31eMeHThI oriepaTopa MomMeHTa M X, M_y, M zu
KBagpara MoMeHTa M”2 B cirydae 1=1/2.

18. JIBmxeHne B KyJOHOBCKOM moiie. BomoponomnomnoOHbie aTOMEIL.
JluckpeTHbId cekTp. Yuer aqBuxkeHus aapa. [losutponuid.

19. Ypasuenue lllpenuHrepa B MpoU3BOJIBHOM 3JIEKTPOMArHUTHOU
none. [IMoTHOCTh TOKa BEpPOSITHOCTH BO BHEITHEM 3JIEKTPOMarHUTHOM
nosnie. KannOpoBouHasi HHBApHaHTHOCTh B KBAHTOBOM MEXaHHKeE.

20. M3ameHenue cpetHUX 3HaYEeHNH (PM3MYECKNX BEIUYUH C TCUCHUEM
BpeMeHH. OriepaTop IPOU3BOIHON IO BPEMEHHU OT (hHU3NUECKOH
BenuuuHbL. OnepaTopsl CKOPOCTH, YCKOpeHHs, cuibl. Teopema
OpeHdecta. MHTErpabl JBUKCHUS.

21. Meroa Teopuu BO3MYIIEHHI B CTAI[MIOHAPHBIX 3a/1a4ax C
JUCKPETHBIM criekTpoM. Teopust BO3MyIIEeHHI TpH HATHIHN
BBIPOXKIICHHS.

22. PacuieruieHye CeKTPaNbHbIX JIMHUN B SIEKTPUYECKOM IOJIE.
A¢odexrllITapka.

23. AHrapMOHHMYECKHH OCIHIIISATOP.

24. BnusHMEe KOHEYHBIX Pa3MepOB SAApa Ha CIEKTP aToMa BOJOPOJa.
25. HecranuonapHasi TeOpHsl BO3MYILEHUI.

26. /IBwxeHue B OAHOPOAHOM Hone cuil. OyHkuus Jiipu.

28. Ilepexoa OT KBaHTOBOM MEXaHUKH K KJIACCUYECKOM.
KBasuknaccuueckoe mpubiaMKeHne B KBAaHTOBOM MexaHuke. MeTtox
Bentnensa-Kpamepca-bpumosna. Boixrosas ¢pynknus B BKb
npubmoxerny. CramBaHue BoHOBoH GyHknuu B BKB mpubmmkennn.
29. IIpoxokaeHue YacTUIIbI Yepe3 OTEHINAIbHbIA Oapbep.
IMTapamokcabHOCTB SIBICHUS C TOYKH 3PCHUSKIACHICCKON (QH3NUKH.
IIpaBuio kBanToBanus bopa-3ommepdensa.

30. DxcnepuMeHTaIbHOe 000CHOBAHUE CYIIECTBOBAHMS COOCTBEHHOTO
MOMEHTa UMITyJbca 31ekTpoHa. Onbitel ItepHa-I'epnaxa u
OliHmreiina-ne Iaasa.

31. Vpasuenue llIpeauHrepa 1is 2J1eKTPOHA B 3EKTPOMAaTHUTHOM
nonec yueroM crnuHa (ypaBHenue [laynu). OnepaTop ciuHa. Matpuigst
IMaynu.

32. YpaBuenue lllpeaunrepa s CUCTEMBI, COCTOALIEH U3 OAMHAKOBBIX
gacTul. CUMMETPHYHbIE U AaHTUCUMMETPUYHBIC BOTHOBBIE (DYHKITHH.




IIpunnun Iaynu.
33. JIBukeHue 3apsKEHHOHM YacTHIBI B OHOPOIHOM MOCTOSTHHOM
MarHuTHOM I1oj1e. BoTHOBBIE (DYyHKITNH M CLIEKTp SHEPTHHL.

KM2 Konnoksuym no OIIK-1-B1;OIIK-1- | 1. YpaBuenue lllpenunrepa ¢ nepeMeHHbIM BHEIIHUM HoJeM. Teopust
KBaHTOBOM VLIIK-2-Y;IIK-2- | Bo3MyIIeHUS.
JNEKTPOHUKE Bl 2. BoiHyXIeHHbIE Tepexo/ibl. 30510Toe npaBuino Oepmu.
3. CnonranHsle niepexona. Koaddunmentsr Ditnrreitna.
4. Jlazepsl.
5. Ilepexomp! B HEMIpepBBIHOM cekTpe. CUHXPOTPOHHOE H3IydYeHHE ’
Ja3ep Ha CBOOOJHBIX AIEKTPOHAX.
KM3 KomnokBuym no OIIK-1-Y1;0IIK-1- | 1. KBanroBas nHpopmaIus.

KBaHTOBOM
nHpOpMaTHKe

B1;IIK-2-31;I1K-2-
V1;IIK-2-B1

2. KyOutsl.

3. [IpuroTtoBnenue 1 npeoOpa3oBaHNUE COCTOSHHUI.

4. Kpunrorpadus. KBantoBoe pacrpeneneHne KiroJa.

5. ITapamoxc OITP. KonenrareHckas HHTEpIpeTanys KBAHTOBOH
MEXaHUKH.

6. HepaBHctBa bemna.

7. KBaHnTOBas Tenenopranusl.

5.2. IlepedyeHnb padoT, BbINOJIHsAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Haspamue IIpoBepsiembie
WHIUKATOPbI ConeprxaHue paboThI

paboTsI paboTsI N

KOMIICTEHIIN I

P1 [IpakTuyeckas OIIK-1-Y1;0IIK-1- |3amaga 1. OnieHuTH XapakTepHbIil MaciiTad CHIIBI B aTOMHOI cucTeMe
pabota: Macmradber | Bl CIMHUIL
BEJIMYHH B 3amaga 2. OneHNTh XapaKTepHBIH MacIuTad SHepPrun
KBAaHTOBOM 3amaga 3. Oddext Komntona
MeXaHHKe 3anaua 4. HaxoxaeHue aToMHOro MaciuTada 3J1eKTpUYecKoro

COTPOTHBIICHHS

3amada 5. OueHka xapakTepHOTro Macirada JeHCTBHS.
3agaua 6. OueHka xapakTepHOro Maciuradba JedCTBHS.
3agaya 7. OueHka MaciuTada JJIHHBL

P2 Pedepats o OIIK-1-31;I1K-2- 1. Ypasnenue lpenunrepa ¢ nepeMeHHBIM BHEIIHUM ToJieM. Teopust
KBaHTOBOU B1;I1K-2-31;I1K-2- BO3MYILICHUS.

JJIEKTPOHHUKE. V1 2. BeiHyxeHHBIE epexoabl. 3010Toe npaBuio Oepmu.
3. CnonTtannsle iepexoa. Koadduimentsr Jiimreitna.
4. Jlazepsl.
5. Ilepexozpl B HENPEPBBIHOM crieKTpe. CUHXPOTPOHHOE U3YUCHUE U
Jla3ep Ha CBOOOJHBIX AIIEKTPOHAX.

P3 Pedepats o OIIK-1-31;I1K-2- 1. KBanToBas uHdopMarus.

KBaHTOBOM 31;IIK-2-Y 1;IIK-2- | 2. KyOuTsLI.

nH(pOpMAaLUH. B1 3. IIpuroToBneHne 1 npeodpa30BaHIE COCTOSHHM.
4. Kpunrorpadus. KBanroBoe pacnpeneneHue Kioya.
5. [Mapanpoxc DITP. KoneHrareHckast ”HTepIpeTanusi KBaHTOBOU
MEXaHHKH.
6. HepasHcTBa benna.
7. KBanTOoBas Tenenopranusl.

P4 [IpakTuueckas OIIK-1-Y1;0I0K-1- |3amaua 1. OueHUTh SHEPTUI0 OCHOBHOT'O COCTOSIHUSI HEUTPOHA,
pabota: [TpuHIMIT B1 HaXOJSIIErocs Ha HETIPOHUILIAEMOW TOPU30HTAILHON TUIOCTKOCTHIO B
HEOIPEAETICHHOCTH noJie TshkecTH 3eMitd. OLEHUTD BBICOTY 00JIaCTH MPOCTPAHCTBEHHON
I'eitzenGepra. JIOKaJIM3alliy HEUTPOHA B 3TOM COCTOSIHUM.

3anaua 2. DJIEeKTPOH HaXOIUTCS B IPSMOYTOJIbHON OTEHIUAILHOH sIMe
U(x)=-UO0 mpu x menbie a 1 U(x)=0 npu X 6oble a, ¢ mapaMeTpaMu
a=3*E+8 cm 1 U0=10 5B. O1eHUTh HEPTUI0 OCHOBHOTO COCTOSTHUS B
TaKOM cUCTEME.

3agaua 3. DJIEKTPOH HaXOAUTCS B INIOCKOH MOHOXPOMAaTHUYECKON
CTOSIUEeH PIIEKTPOMATHUTHON BOJIHBI C AIIEKTPUYECKHM TosieM E(x,t)
=Ecos(kx)*cos(wt) ¢ mapamerpamu E=1*E3 I'c, w = 1,77*E15 c-1.
Omnpenenuts 3GGEKTUBHBIA TOTSHIHA MEAJICHHOTO IBHKCHHS

AIIEKTPOHA U OIICHUTH [T HETO OOPHOBCKHIA TTapamMeTp.




P5

IIpakTuyeckas
pabota: YpaBHeHue
Ipenunrepa

OIIK-1-Y1;0IIK-1-
Bl

3amaua 1. Yactuma npagaeT ciaeBa B IOTCHIUAIBFHOM II0JIE
npsmoyronbHo# crenenbku: U(x<0)=0,U(x>0)=U0. [ns 3ananHoii
sHepruu E HaprcoBaTh rpaduik 3aBHCUMOCTH KO PHIINEHTa
npoxoxaenust T ot mapamerpa 6erra=UO/E.

3amgaua 2. HaifTi B UMITyJIbCHOM TPEICTaBICHUN BUJI CTALIMOHAPHOTO
ypaBHeHus Ulpeaunrepa i 4acTULBI B I0JI€ HEPUOIUUECKOM
norernuana V(x+d)=V(x).

3agaua 3. Haiftu BoHOBOYIO (DyHKIIUIO U 3HAYEHH YHEPTUU
JIUCKPETHOTO YPOBHSI JTs 4acTTUIII B Boae U(X)=-q*delta(x), pemras
3a/1a9y B UMITYJIbCHOM TIPE/ICTaBJICHHH.

3amaua 4. Haliti BUj BOHOBBIX ()YHKIIMH YACTHIBI B OJJHOPOTHOM
nosie U(X)=FX B HCITyTbCHOM NIPEICTaBICHUH.

P6

[IpakTuueckas
paborta: J/[BuxkeHue B
LIEHTPaJIbHO-
CUMMETPUIHOM
MoTeHIIHaNe

OIIK-1-Y1;0IIK-1-
Bl

3anaua 1. OnpenenuTs ypoBHH 3HEPIHU cHEpPUUECKOro OCLHILIATOPA
(wactuna B mone U(r)=mw”2r"2/2), KpaCTHOCTH UX BBIPOKACHHS, 1

BO3MOXXHBIC 3HAYCHUA Op6I/ITaJ'ILHOF0 MOMEHTA B COOTBETCBYIOIIIUX
CTAallMOHAPHBIX COCTOSTHUSX.
332[3‘{8. 2. OHCpGI{CJ’IHTB Cpem-mﬁ MOTCHIMAI BJICKTPHUICCKOI'O IT0JIA,
CO3/1aBaeMbIid aTOMOM BOJOAOpPA B OCHOBHOM COCTOSAHHUM.

5.3. OueHo4yHbIe MaTepHaAJIbI, HCNOJIb3YyeMble VI Ik3aMeHa (onucaHue OMJIeTOB, TECTOB M T.I1.)

OK3aMeH He MPeLyCMOTpPEH.

5.4. Meroauka oLleHKH OCBOeHHsl JUCHMILUINHBI (MoayJis, npakTtuxku. HUP)

BeImmosHeHne KaX10ro MPaKTHYECKOTo 33JaHMs TEKYIIETo KOHTPOIIS YCIIEBaEMOCTH MOXKET IPHHECTH MakcuMyM 10 0aiios, B
UTOTE IO pe3yIbTaTaM paboTHI B CEMECTpe yJaIuiics MoxkeT HaOpaTs MakcumyM 40 6amutos. Ha mpomexyTodHo#t aTTectanyn
MO>KHO Takke HaOpaTb 60 6annoB — 30 6ax0B MaKCUMYM 10 UTOTaM WHAMBUAYAILHOTO cobecenoBanus U 30 6aNIOBMaKCUMYM 3a
BBIIIOJIHEHHE MTPAKTHYECKOTO KOHTPOIBHOrO 3a4anHus. itoroBas cymMma, He MeHbIIas 85, COOTBETCTBYET OLIEHKE «OTIHYHOY, OT 70
110 84 — OleHKe «XOpoIIoy», OT 55 10 69 — olLleHKEe «yAOBIETBOPUTEILHO», MEHbIIAs 55 — OLIEHKE «HEYI0BIETBOPUTEIHHOY.

6. YHEBHO-METOJANYECKOE 1 THOOPMALIMOHHOE OBECITIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN

3ariaBue

Bubaunoreka

W3naTenbcTBO, O

JI1.1 | Kucenés B. B. KBaHTOBast MexaHUKa: Kypc OnexTpoHHas OuOIHOTEKA Mocksa: MITHMO, 2009
JIEKIUI: KypC JIEKIMH
JI1.2 | Edpemos 1O. C. KBaHTOBas MexaHHKa: yueOHOE | DIeKTpoHHAs OMOIHOTEKA Mocksa|bepiun: JIupexT-
rmocooue Menua, 2015
JI1.3 [CepoBa ®@. T, SIukuna |COOpHUK 337124 IO OrnexkTpoHHas ONOIHOTEKA Mocksa: IIpocsemienue, 1979
A A TEOPETUIECKON (pU3UKe:
KBaHTOBas MEXaHHKa,
cTaTucTHYecKas pusnka
JI1.4 |Emorun II. B., KBanTOBast MexaHMKa ¢ OrexkTpoHHas ONOIHOTEKA Mocksa: ®usmaraur, 2001
Kpusuenxos B. 1. 3aJauamMu: COOPHUK 3a1a4 U
YIPaKHEHUH
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENU 3aryaBue Bubnmoreka WznarenscTBo, o1
JI2.1 |Yeuyes B. ., Penerurop no ¢usuke: OrexkTpoHHas ONOIHOTEKa HoBocubupck: 30107011 KooC,
Buxkynos C. B. KBaHTOBAs MEXaHHKa: ydeOHOE 2016
nocobue
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
1.1 Microsoft Office
I1.2 |LMS Canvas
I1.3 | MS Teams
I1.4 |Python
6.4. Tlepeyenb NHGOPMANHMOHHBIX CIPABOYHBIX CHCTEM H NpodeccHOHaIbHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue
Bb-435 YuebHas ayqutopust KOMIUIEKT y4eOHOM mebenu Ha 20 paboumx mect, pabouee

MECTO IIPEIOaBaTeNs ¢ MepPCOHAIbHBIM KOMITBIOTEpOM, Oe3
nocryna k UTC «aTepaeT»




8. METOAUYECKHE YKA3AHUA J1JISA OBYYAIOIUXCA

3adeT ¢ OIeHKO! MPOBOAUTCS B KOHIIE ceMecTpa. Ha 3auere oieHHBAIOTCS HOTyYeHHBIE TEOPETHUECKHE U IPAKTHICCKHE 3HAHUS,
UX NIPOYHOCTb, PA3BUTUE TBOPUECKOTO MBIIUICHHS, TPUOOPETEHNE HABBIKOB CAMOCTOSTENILHON paboThl, YMEHHE CHHTE3UPOBATh
TIOJTy"IE€HHBIC 3HAHUS ¥ IPUMEHSTH HX.

[Ipu 3TOM NIpH U3y4EHUN TEOPETHIECKOH (PU3MKH OUCHB BaXKHO ITOCEIATh JICKIUH U ITOIPOOHO 3aMUChIBATh N3JIaraeMbIi Ha HIX
Martepuan. 3To 00yCIOBICHO TEM, YTO B yueOHBIX MOCOOHSIX HE COJepKaTCs JeTalbHbIe MaTeMaTHIeCKUe IIPeoOpa3oBaHusL.
CraHapTHBII METO/ U3I0XKEHHS CBOJUTCS, KaK IPABHUJIIO, K 3aMEYaHHSIM THIIA: «KAK HETPYJHO MOKa3aThy», II0CIIE HECIIOKHBIX
npeobpaszoBaHuii moxydum» u T.4. OJHAKO, 32 STUMHU

TaK HA3bIBACMBIMH «HECIIOXKHBIMH ITPE0OPa30BaHUAMI» OOBITHO CKPBIBAIOTCA HECKOIBKO CTPAHHI] MATEMAaTHIECKUX
npeoOpa3oBaHMid, MPEXKAE UEM MOIyUUTCs TpeOyeMblil pe3ynbTaT! DTy cienuduky yuyeOHbIX mocoOuilt Heo6X0IMMO UMETh B BUIy. B
Hporiecce YTEHUs JISKINI MaTepual n3jaraercs J0Ka3aTeIbHO, HOAPOOHO, CO BCEMH IPOMEXYTOUHBIMHU BBIKIAIKAMH.
[IpucyTcTBytomuii Ha JEKIIUH CTYACHT CTAHOBHUTCS COyYaCTHUKOM IIpOIecca MOJTyUeHUS BCeX OCHOBHBIX (PU3MUECKHUX pPe3yIbTaToB.
Tonbko TakuM cr1ocoOOM, TOCTUTAs AT 3a IIArOM BeChbMa HEMPOCTHIC BOIIPOCHI, MOXKHO MOHATH JIOTUKY TUCIUIUINHEI U €€
OCHOBHOE coziepkanue. B nporiecce camocTosiTebHOM paboThl HaJl KYpCOM JICKIIUH HEOOXOIMMO YACIUTh BHUIMaHUE OCHOBHBIM
MOHATHAM, TIEPEUNCICHHBIM B TEPMUHOJIIOTHYECKOM MHHIMYME TT0 Ka)XKJJOMY pa3zielly, i Hay9UThCSl CAMOCTOSTEIIFHO BEIBOIUTE BCE
TJIaBHBIE ()OPMYIIBI U ypaBHEHH. [T0Ar0TOBKA K IPAKTUIECKIM 3aHATHSM IIpeIonaracT paboTy ¢ KOHCIEKTOM JICKIHH 1
CaMOCTOSATENBHOE PELIEHHE 33/1a4 U3 JIOMALIHUX 331aHHUi.

B nponecce moaroToBky K KOHTPOIBbHOH paboTe HEOOXOANMO 00pPAaTHTh BHUMAHNE Ha BOIIPOCHI, CHOPMYIHPOBAHHBIC B 3aJaHHSAX
JUISL CAMOCTOSITENIBHOM PaboThI, a Takoke MMPOAHATN3NPOBATh PEIICHNE THITHYHBIX 33/1a9 Ha TIPAKTHIECKHUX 3aHATHAX.

IIpu moxaroroBke pedepara HEOOXOAUMO HCIOIB30BATh PEKOMEHIOBAaHHYIO JTUTEPATYPY, IPU 3TOM ClIeAyeT OOpaTUTh BHUMAHHUE HA
HE0O0X0ANMOCTb POBEICHHS ITOJPOOHBIX JIOKa3aTeIbCTB M BBIBOAOB OCHOBHBIX COOTHOIICHHH.




