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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

KBAHTOBAS METPOJIOTI'UA
Hamnpasnenue noaroToBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3e€pPHBIC
(cenuanbHOCTD) TEXHOJIOTHH
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AHHOTALMS

Ilenssmu  ocBoeHMsI y4eOHOM  JUCHMIUIMHBI ~ SIBISETCS  O3HAKOMJIEHHUE CTYAECHTOB C
COBPEMEHHBIMU NPECTABICHUSIMU KBAHTOBOM TEOPUH U €€ MPUMEHEHUIMH JUIsl 3a7]a4 MeTpojioruu. B
paMKax U3ydYeHHs Kypca pacCMaTpUBAIOTCS CIeAyIommMe TeMmbl: MarpuuHas (QopMyInpoBka
KBAaHTOBOW MexaHuku. TexHuka Opa-keT. IIpeoOpazoBanme 6azucoB. Omepatopbl. CoOCTBEHHBIE
BEKTOpPHl U COOCTBEHHbIE 4YHCIA. [apMOHMYECKHIl OCHWIIATOP B KIACCHYECKOM MEXaHHUKe.
lamunbroHnan ocuwsTopa. llopsaku BenwMuMH B 3aJadye O TapMOHMYECKOM OCLMIUISTOPE.
CoOcTBeHHbIE 3HAYEHHsS] M COOCTBEHHBbIC (DYHKIIMU TaMUJIBTOHHAHA TapMOHUYECKOTO OCHUJUIATOPA.
Cnektp ocuwuisatopa. KoneGanus saep IBYXaTOMHOM MOJIEKYJbl. AHTapMOHH3M. YpaBHEHHUE
Hlpenunrepa ans aroma Bojopona. KBaHToBele umcna aroma Bojopona. Kiaccubukamus u
obo3Hauenne cocrosHui. [IpaBuma orGopa. ChexkTpanbHble cepuM aroma Bojopoja. CruH-
opbutanpHOEe B3auMmojelcTBUe. KBaHTOBaHME MOMEHTOB HMIIyJbca M UX npoekuui. llonarue
camocorsacoBanHoro nosid. [lepuonuueckas cucrema. Ilpunnun I[Naynu. Cnoxxenue opOUTANBHBIX U
CITMHOBBIX MOMEHTOB. Tunsl cBsizu. HopmanbHas cBs3b. JByxypoBHEBbIe cucTeMbl. Octuisiiun Padu
n yactora Pabu. TpexypoBHeBbie cucTeMbl. JIMHETHAsT KBaApyMObHAs JOBYIIKA. Y paBHEHUS Martbe.
Ob6mactu crabunpHOCTH B JioByIiKe Ilayms. Makpoasmwkenue. Pexxum JIamba — Jluke. Kpurtepuit
JIbmba — Jluke. Koncrpykius noBymiku. HopmanbHble KoneOaHUS U UX KBaHTOBaHUE. J|BYXHOHHBIM
KpucTal. BzaumozelicTBue MOHHOM LIENOYKHU C JIa3epHBIM HM3ilyueHHeM B pexume JIomba — Jluke.
JlazepHoe W cuMIaTH4eckoe oxJjaxzaeHue. CHIEKTPOCKONMsS AaTOMHBIX COCTOSHUM Ha OCHOBE
KBaHTOBOM Joruku. Ilonstue kyobuta. Ilpumepsr peanmsanum KyOutoB. 3amaua Jloiitya — J[xo3a.
Jlornueckue omnepauMd Ha KBAHTOBBIX peructpax. Anroputm [ontya — JIko3a. MopnenbHbIN
KBAHTOBBIN KOMITBIOTED.

1. IEJIA Y 3ATAYA OCBOEHMS YYEFHOM JIUCIIUTLJIAHBI

HeJ’IfIMI/I OCBOCHHA yqeGHoﬁ JUCHUIINIMHBI ~ ABJIAACTCA  O3HAKOMJICHHC  CTYACHTOB C
COBPEMCHHBIMH IIPCACTABIICHUAMUA KBaHTOBOM TCOPHUHU 1 €€ IPUMCHCHUAMM JIA 3a1a4 MCTPOJIOTUH.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

Kypc npeamnonaraer 3HaHue 0CHOB KBAaHTOBOW (DU3UKH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIJTAHUPYEMBIE PE3YJIbTATbBI
OBYUYEHUA

YHuBepcanbHbIe H(WIK) o01enpodeccHoHaTbHbIE KOMITETCHIIUHN

Kon u HaumenoBanue komrereHimn | Koj 1 HanMeHoBaHMe HHIUKATOpA JOCTHKEHUS
KOMITETEHIIH

OIIK-1 [1] — Crtioco6eH MpUMEHSTh B-OIIK-1 [1] — BrageTs OCHOBHBIMH METOJIaMH, CITOCOOAMHU

€CTECTBEHHOHAYYHbIE U Y TIpUeMaMU PEIICHHs] TUITMYHBIX 33724

oOIIeH)KEHEPHBIE 3HAHUS, METO/IbI €CTECTBEHHOHAYYHBIX, OOIIUX MaTeMaTHYECKUX U

MaTeMaTHYeCKOro aHaJln3a 1 WHXEHEPHBIX JUCIUTUINH.

MO/JICTTMPOBAHUS B UHKECHEPHOM V-OIIK-1 [1] — YMeTh TpUMEHSATH 3HaHUS OCHOBHBIX

JeSITENIbHOCTH, CBS3aHHOM C 3aKOHOB €CTECTBEHHOHAYYHBIX U MHKEHEPHBIX AUCITUIUIHH,




IIPOEKTUPOBAHUEM,

KOHCTPYMPOBAHUEM U TEXHOJOTHSAMHU
MPOU3BOJCTBA JIA3EPHON TEXHUKHU

OIIK-2 [1] — Cniocoben

OCYIIECTBIIATH MPO(ECCHOHATBHYIO

ACATCIIbBHOCTDb C YUCTOM

O9KOHOMHYECKHUX, SKOJIOTNYCCKUX,
HMHTEJUIEKTYaJIbHO MPaBOBBIX,
COLIMAJIBHBIX U IPYTUX OTPaHUYECHUI
Ha BCEX ATamnax KU3HEHHOTO IUKJIa
TEXHUYECKUX OOBEKTOB U MPOIIECCOB

METOAbl MAaTEMaTUYECKOI'0 aHAJIM3a U MOJEIUPOBAHUS B
WHKEHEPHOU eI TEIbHOCTH, CBI3AHHOM C IPOCKTUPOBAHUEM,
KOHCTPYMPOBAHHEM M TEXHOJIOTHSIMU TPOU3BOCTBA
JIa3€pHOUN TEXHUKH.

3-OIIK-1 [1] — 3HaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX ¥ HH)KCHEPHBIX TUCITUTIINH U METOIbI
MaTeMaTUYeCKOro aHan3a.

3-OIIK-2 [1] — 3HaTh BO3MOXXHBIE IKOHOMUYECKHUE,
9KOJIOTUYECKHE, MHTEJUICKTYyaJIbHO TTPABOBBIC, COIMAIBHBIC U
JIpyrue OrpaHUYeHHs Ha BCEX 3Tanax KU3HEHHOTO LKA
TEXHUYECKUX OOBEKTOB M MPOIIECCOB

VY-OIIK-2 [1] — YMeTh BBIOUpATh U UCTIOTB30BATH
COOTBETCTBYIOIINE PECYPCHI, METOJUKHU U 000PYI0BAaHUE TIPH
OCYIIECTBIICHUH MPOPECCHOHATBHON ACSITETFHOCTU C YYETOM

AKOHOMHUYECKUX, IKOJIOTHIECKUX, HHTEIJICKTYaIbHO
MPaBOBBIX, COLUAIBHBIX U APYTMX OTPAHUYEHUN
B-OIIK-2 [1] — Bnagets MeTOgamMu 1 mpueMamMu BEIACHUS
poecCHOHANBLHOM IEATENBHOCTH C YIETOM
SKOHOMHUYECKUX, IKOJIOTHIECKUX, HHTEIJIEKTYaIbHO
MPaBOBBIX, COLUAIBHBIX U APYTUX OTPAaHUUYCHUI.

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajjadaMd W OOBEKTaMu (001acTsaMu

3HaHUI) TPOpEeCCUOHATBLHOMN 1A TebHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabnoctu (3I11)

O0BbeKT nIn
00J1aCThH 3HAHUSA

HaquO—HCCHe,HOBaTeHBCKOﬁ

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEeHIIUM;
OcHoBaHue
(mpogeccuoHaTIBLHBIH
cranaaprt-IIC, ananu3
onbITA)

Kon n naumenoBanue
HHIMKATOpPA
AOCTHKEHUSI
npogdeccuoHaILHOM
KOMIIeTEeHIIUN

AHanu3 MOCTaBJIEHHON | MpoIECcCH IIK-1 [1] - Cocoben k| 3-ITK-1[1] - 3Hath
3a/lay¥ UCCIIeIOBaHUM B | B3aMMOJEHCTBUS MaTeMaTH4YeCKOMY BO3MOYXHOCTH
00J1acTH Ja3epHon J1a3€pHOT0 MOJIETUPOBAHUIO CTaHJAPTHBIX ITAKETOB
TEXHHUKH U Ja3€PHBIX U3ITy4YEHUS C MIPOLIECCOB U 0OBEKTOB | aBTOMATHU3UPOBAHHOTO
TEXHOJIOT ;- BEILIECTBOM, BKJIIOYAsl | JIa3epHOM TEXHUKHU U MIPOCKTUPOBAHUS TIPU
MaTeMaTH4eCcKoe Ouonoruueckue TEXHOJIOTH Ha O6a3e MaTeMaTHYeCKOM
MOJIETTUPOBaHUE O0OBEKTHI; JJa3epHbIE | CTAaHAAPTHBIX AKETOB MOJICIMPOBAHUU
MIPOLIECCOB U 0OBEKTOB | MPHUOOPHI, CUCTEMBI U | aBTOMAaTU3UPOBAHHOTO | OOBEKTOB Ja3epHOM
Ha 0a3e cTaHJapTHBIX TEXHOJIOTHH MIPOCKTUPOBAHUS U TEXHUKH U

MaKeTOB Pa3IMYHOTO CaMOCTOSITENTEHO TEXHOJIOTHIl.;
ABTOMATU3HPOBAHHOTO | HA3HAYCHMUS; pa3paboTaHHBIX V-TIK-1[1] - YmeTh
MIPOEKTUPOBAHUS U MIPOLIECCHI MIPOrPaMMHBIX pelaTh THIHYHbIE
HCCIIEI0OBaHUM, reHeparum, IIPOJYKTOB MaTeMaTUYeCKHe
paspaboTKka nporpamm M | ycuiieHus, 3a1a4yu Ha Oasze

UX OTAEIBHBIX OJIOKOB, | MOAYJISALINY, Ocnosanue: CTaHJIapPTHBIX [TAKETOB
OTJIa/IKa U HACTpOIKa pacnpoctpanenus u | Ilpodeccuonanbubiii aBTOMATHU3HPOBAHHOTO
JUIS pelleHus 3a1a4 JIETEKTUPOBAHHUS cranzaapt: 29.004, IIPOCKTUPOBAHUS;
JA3epPHON TEXHUKHU U JIa3€pHOTO 40.011 B-IIK-1[1] - Bnagets
Ja3€pHbIX TEXHOJIOTUM; | W3ITyuyeHus; HaBbIKAMH




MpOBEACHUE
IKCTIEPUMEHTAIIbHBIX
HCCIIEIOBAHUI
B3aUMOJICVCTBHUS
JIA3€PHOTO UBITYYEHHUS C
BEIIIECTBOM;
MPOBEACHUE U3MEPEHUN
T10 33JJaHHBIM
METOJIMKaM C BEIOOpOM
TEXHUYECKUX CPEJICTB U
00paboTKOi
pe3yIbTaTOB;
COCTaBJICHUE ONHUCAHUM
TIPOBOIUMBIX
HCCIIEIOBAHUM U
pa3zpabaThIiBaEMBbIX
MIPOEKTOB;
OCYIIIECTBIICHUE
HalaJIK, HACTPOIKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU JIa3E€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTHUECKHUX
CHUCTEM;
HccnenoBanue,
pa3paboTKa ONTHYECKUX
1 ONTUKO-3JIEKTPOHHBIX
MIPUOOPOB IS HY KT
METPOJIOTHH, B TOM
YUCIIe, CO3/IaHUs
CTaHJapTOB BPEMEHU U
YaCTOTHI HOBOTO
MOKOJICHUS

Amnanu3 1mocTaBjIeHHON
3a7a4¥ UCCICAOBAHUM B
oOractu na3zepHO
TEXHUKH U JIa3ePHBIX
TEXHOJIOTHM ;-

[IpOrpaMMHOE
o0ecrieyeHue u
KOMITBIOTEPHOE
MOJICJTUPOBAHUE B
Ta3epHON TEXHUKE U
Ja3ePHBIX
TEXHOIOTHSX.

Hayyno-
HCCIIe0BATEIIbCKIM
MPOLECC CO3IAHUSA
HOBBIX CTaHJIapTOB
BPEMEHU U YaCTOThI

MPOLIECCHI
B3aUMO/ICHCTBUS
Ja3epHOTO
U3JTYYCHUS C
BCIICCTBOM, BKJITOUas

IIK-1.1 [1] - Cnocoben
K MPOBEJICHUIO0 HAYYHO-
HCCIEA0BATENIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKUX
pabot B obmactu
¢buzukn
KOHJICHCHPOBAHHOTO
COCTOSIHMSI BEIIECTBA U
Ja3epHON (PU3HKH C
LETIBIO0 CO3/IaHUSI HOBBIX
3TaJIOHOB, METOHUK
BEJICHUS U3MEPEHUN U
CPEACTB U3MEPEHHUII C
HX MOCHEAYIOLIEN
aTTecTalel ¥ BBOJIOM
B peecTp CpeacTB
U3MEPEHUH IS HYXK]T
HAaHOMETPOJIOTUHU

Ocnosanue:
[TpodeccronanbHbIHI
crannapt: 29.004
IIK-3 [1] - CrocobeH k
HajaaKe, HaCTpOKKe,
FOCTUPOBKE U OMBITHOM
MIPOBEPKE PHOOPOB U
CHUCTEM

CaMOCTOATEJIbHOMN
pa3paboTKu nporpamm
MIPU MaTEMATUYECKOM
MOJICITMPOBAHUN
MPOLIECCOB U 0OBEKTOB
JIa3epHON TEXHUKH U
TEXHOJIOTUI

3-T1IK-1.1[1] - 3narb
OCHOBBI (PU3UK
KOHJEHCUPOBaHHOIO
COCTOSIHUSI BEIIECTBA U
na3epHoON (PU3HKH,
OCHOBBI METOJIUK
BEJICHUS U3MEPEHUIL;
V-TIK-1.1[1] - Y™eTb
MCIIOJIb30BaTh 3HAHUS
JUI CO3JaHMsI HOBBIX
3TAJIOHOB, METOIUK
BEJICHUS U3MEPEHUI 1
CPEICTB U3MEPEHUH C
HX TOCHEAYIOIIEN
aTTecTaluen 1 BBOJOM
B peecTp;

B-IIK-1.1[1] - Bnanets
HaBbIKaMU padOTHI ¢
OCHOBHBIMH
CpeacTBaMu
TEXHUYECKUX
U3MEPEHUH,
MIPUMEHSAEMBIMHU IS
3-T1IK-3[1] - 3HaTh
OCHOBBI TEOPUHU
W3MEPEHHI, OCHOBBI
paboThI C
U3MEPUTEIBHON




MaTeMaTH4eCKOoe
MOJICIUPOBAHNE
MIPOLIECCOB B 0OBEKTOB
Ha 0a3e cTaHJapTHBIX
MaKeToOB
ABTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIEIOBaHNH,
paspaboTka mporpamm u
HUX OTAEIbHBIX OJIOKOB,
OTJIa/IKa ¥ HACTpOIKa
JUTSL peIIeHUs 3a/1a4
Ja3epHON TEXHUKH U
JIA3€PHBIX TEXHOJOTHIA;
MPOBEACHUE
AKCTIEPUMEHTAIIbHBIX
HCCIIEI0BAHUI
B3aUMOJIEVCTBHUS
JIA3€PHOTO U3ITYUYEHHUS C
BEILIECTBOM;
MPOBEACHUE U3MEPEHUN
T10 33JJaHHBIM
METOJIMKaM C BEIOOpOM
TEXHUYECKUX CPEJICTB U
00paboTKOi
pe3yIbTaTOB;
COCTaBJICHUE ONHUCAHUM
MTPOBOUMBIX
HCCIIEIOBAHUM U
pa3zpabaThiBaEMBbIX
MIPOEKTOB;
OCYIIIECTBIICHUE
HaaJlKi, HaCTPOIKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKHU JTa3ePHBIX
MPUOOPOB U JIa3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

OMOJIOTUYECKHE
00BEKTBI; JTa3epHbIE
puOOPHI, CUCTEMBI U
TEXHOJIOTHH
Pa3IUYHOTO
Ha3HAYCHHS,
MIPOIECCHI
TeHepaIuH,
yCHUIICHUS,
MOTYJISIIIHH,
pacipoCTpaHeHUs] H
JIETCKTUPOBAHUS
Ja3epHOTo
U3ITyYCHUS;
MPOrpaMMHOE
obOecrieueHne u
KOMITBIOTEPHOE
MOJICTTUPOBAHUE B
Ja3epHON TEXHUKE U
Ja3ePHBIX
TEXHOJIOTHSIX.

Ocnosanue:
[IpodeccronanbHbIf
crannapt: 29.004,
40.011

POEKTHO-KOHCTPYKTOPCKHM

Opranuzanus u
TUTAHUPOBaHHE
MIPOU3BOJICTBEHHOTO
npoliecca; Hajlaka
TEXHOJIOTHYECKOTO
000pyI0BaHUs;
W3TOTOBIICHHE
OINITHYECKUX BOJIOKOH;
KOHTPOJIb KauecTBa
M3TOTOBJICHUS
ONITUYECKUX BOJIOKOH

IIpousBoacTBO
JIETUPOBAHHBIX
PEAKO3EMCIIbHBIMU
VMOHAMH ONTHYECKUX
BOJIOKOH,
BKJIIOYAoIIee B ceOs
IIPOU3BOJACTBO
3ar0TOBOK, BBITSIKKY
AKTHUBHOTI'O
ONTUYECKOTO
BOJIOKHA U €T0
TECTUPOBAaHUE

[IK-1.2 [1] - Crtocoben
K pa3paboTke u
WCCIICZIOBAaHHIO B
o0nacTu a3epHOn
CTIIEKTPOCKOIIHH;

s dexToB
KOT€PEHTHOTO
TUICHEHUS
HACEJICHHOCTH YPOBHEH;
ONITHYECKUX U SIIEPHBIX
CTaHJAPTOB YaCTOTHI

OcHnosanue:

anmnaparypou, OCHOBBI
OTNITHUKO-(U3NYECKUX
W3MEPEHUI; ;
V-TIK-3[1] - YmeTs -
10JIB30BATHCSA
OCHOBHBIMH
U3MEPUTENIBHBIMU U
CEPBHUCHBIMU
npubopamu -
IOCTUPOBATH
ONTUYECKUE YCTAHOBKHU

;
B-TIK-3[1] - Banets
METOJIaMH ¥ TPUEMaMK
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U OMIBITHOM
MIPOBEPKU IPUOOPOB U
CUCTEM.

3-TIK-1.2[1] - 3nanue
OCHOBBI JIa3€pHOI
CIEKTPOCKOIINH,

s dexToB
KOTE€PEHTHOTO
MJICHEHUS
HAaCEJIEHHOCTH YPOBHEH,
ONTHUYECKUX U AJIEPHBIX
CTaHAAPTOB YaCTOTBHI;
V-IIK-1.2[1] - Y™meTb
HCIIOJIB30BAaTh B CBOEH
npodeccuoHanbHOM
JESATEIbHOCTH




crannapt: 40.038

[IpodeccronanbHbIi OCHOBHBIE METOJIUKHU U

CpeAcTBa U3MEPEHUS
11 pa3paboToK B
o0acTu na3epHoi
CIIEKTPOCKOIIHH;
s¢dekToB
KOT€pPEHTHOTO
TUTCHEHHST
HACEJICHHOCTH YPOBHEH;
OTNITUYECKUX U SICPHBIX
CTaHIapTOB YaCTOTHI;
B-TIK-1.2[1] - Bnagets
OCHOBaMH pa3pabOTKH U
WCCIICIOBAHHS
ONTUYECKUX CUCTEM IS
Jla3epHOi
CIIEKTPOCKOIIHH;
s¢dekToB
KOT€pPEHTHOTO
TUTCHEHHS
HACEJICHHOCTH YPOBHEH;
ONITUYECKUX U SICPHBIX
CTaHJapTOB YaCTOTHI

4. BOCIIMTATEJIbHBINA IOTEHIIUAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIMTAHUEC

3amaun BocriuTaHus (KOx)

Co3pnanue ycinoBuid,
obecrieynBaroIUX, GOPMUPOBAHUE
TBOPUYECKOTO
MH)XEHEPHOT0/TIpo(heCcCHOHAIBHOTO
MBIIIJICHHSI, HABBIKOB OPTaHU3aIUH
KOJUIEKTUBHOU IIPOEKTHOU
nesitensHocTy (B22)

BocnuraTenbHbBIN TOTEHITAAT
JUCLUIUINH

1.Mcnonb3oBanne
BOCIIMTATEIBHOIO NOTEHIIMATIA
JTUCLUIUIMH TPOo(eCCUOHATIBLHOTO
MOJyJIsl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIIH, KOMaHIHON
paloThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIEHHS, CTPEMIIEHUS
CJIe10BaTh B MPO(heCcCHOHATBHOM
JIEATEIIBHOCTH HOPMaM
MOBEJICHUS, 00eCIIeYNBAIOIIUM
HPABCTBEHHBIN XapakTep
TPYJIOBOM JESITENbHOCTH U
HECITy>K€OHOT0 MOBE/IeHUs,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelIeHns Yyepe3 MOATOTOBKY
IPYMIOBBIX KYPCOBBIX paboT U
IIPAKTUYECKUX 3aJaHUMH,
pelIeHne KeHCcoB, IPOX0XKICHHE
IIpakTHK ¥ noarorosky BKP.
2.Mcnone3oBanue
BOCIIMTATEIBHOTO NIOTEHIIMATIA
JUCLUIUINH IPO(eCCUOHATIBLHOTO
MOy JUIst: - (hopMupoBaHUS




MIPOU3BOJICTBEHHOI'O
KOJUICKTUBHU3MA B XO/Ie
COBMECTHOTI'O PEIICHUS KaK
MOJICJIBHBIX, TaK U TIPAKTHIECKUX
3a/1a4, a TAaKXKe MyTeM
MOAKPETUICHHE PalliOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH YMOLIMOHATIbHBIM
s dexTom ycrenrHoro
B3aUMOJICHCTBUS, OLYILIECHUEM
pocta o6miei 3ppekTuBHOCTH
MIPHU pACTIPEEICHUHN TPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
1 DMOIIMOHAJILHBIMU CBONCTBAMH
YJICHOB NMPOEKTHOM I'PYMIIBL.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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JIByXypOBHEBbIE U
TPEXYpPOBHEBBIE
CHUCTEMBI. Honnsie
JIOBYIIKH. Cucrema
JIBYX HMOHOB B HOHHOU
JoBymike. butel  u
Kyoutel.  KBaHTOBBIE
KOMITBOTEPBI
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* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI
** — cyMMa MaKCHMAJIBHBIX OaJIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U

(wnm) PK3aMeH

CoxparieHne HauMEHOBaHUH (POPM TEKYIIIEr0 KOHTPOJIS M aTTECTALlUH Pa3AesIoB:

O06o3na | Ilo1HOe HAaMMeHOBaHHE

yeHHue

KN KoHTpoJib 1o utoram

3 3auer

KAJIEHIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U yac. , yac. yac.
8 Cemecmp 6 24 0

1-8 Texnuka Opa-ker. 'apmonuyeckuii ocuniasitop. Cnun. 6 16 0
ATOM B01I0po/ia. MHOIr03J1eKTPOHHbIE ATOMbI

1-8 Tema 1 Bcero ayiuTopHbIX 4acoB
MatpuyHas popMyTupoBKa KBAaHTOBOWH MEXaHUKH. TeXHHUKa 6 | 16 | 0
opa-xet. [IpeobOpazoBanue 6azucoB. Onepatopsl. CoOcTBeHHBIE | OHAiH
BEKTOPHI M COOCTBEHHBIE Uncia. [[apMOHHUECKUN OCIMILIATOP | () 0 0

B KJIACCUYECKON MeXaHMKe. | aMUIIbTOHNAH OCIHIUIATOPA.
[Topsiaky BEJTMUYWH B 3a/1a4€ O TAPMOHUYECKOM OCIIMILIATOPE.
CoOcTBeHHbIE 3HAYCHHS U COOCTBEHHBIE (PYHKIIUU
raMIJIbTOHMAaHA TAPMOHUYECKOTO ocumiiaTopa. CrekTp
octmunsitopa. Konebanus siiep AByXaTOMHOM MOJICKYJIBI.
AnrapmonusM. Ypasuenue lIpenunrepa ans atoMma Boaopoza.
KBanToBbIie uncna aroma Bogopona. Kiaccudukanus n
obo3HaueHue cocrosiHuil. [IpaBuna otbopa. CriekTpanbHbIE
cepun atoMa Bojopoaa. CniuH-opOUTAIBHOE B3aUMOICIHCTBHE.
KBaHTOBaHHE MOMEHTOB MMITyJIbCA U UX TIPOCKIHiA. [loHsTHE
camocoryiacoBanHoro noJst. [lepuonnyeckas cucrema.




[Mpuniun [aynu. CnoxxeHre opOUTANBHBIX U CTUHOBBIX
MOMeHTOB. Tunebl cBsi3u. HopManbHas cBs3b.

9-12 JIByXypoBHeBbI€ U TPeXypOBHeBbIe cucTeMbl. loHHBIE 0 8 0
JoByliKd. CucremMa IByX MOHOB B HOHHOM JIOBYIIKe. BUTBHI
U KyOutbl. KBaHTOBBIE KOMIIBIOTEPBI

9-12 Tema 9 Bcero ayiuTopHbIX 4acoB
JIByxypoBHeBbIe cucTeMbl. Ocummnsiiun Padu u gactora Pabu. | 0 | 8 | 0
TpexypoBHeBbIe cucTeMbl. JInHelHas KBaApyIOJIbHAs Omnunaiin
noBymika. YpaBHeHust Marbe. O0J1acTé CTaOMITBHOCTH B 0 0 0

noBymke [layns. Makpoasmxenue. Pexum JIamba — Jluke.
Kpurepuii JIamba — [luike. KoHCTpYKIHSI TOBYIITKH.
HopMmanbHbie koneGanus 1 ux KBaHTOBaHUE. [[ByXHOHHBIN
KpucTal. BzaumoaeincTBue MOHHOM LEMOYKH C JIA3€PHBIM
u3iydeHueM B pexkume JIamba — [luke. JlazepHoe u
CUMIIaTUYECKOe oxJaxaeHue. CeKTPOCKOMUsI aTOMHBIX
COCTOSIHMI Ha OCHOBE KBaHTOBOI1 oruku. [lonstue kyoura.
[Tpumeps! peanu3zanuu Kyoutos. 3agaua [loiitya — J[>o03a.
Jlornueckue onepanuy Ha KBaHTOBBIX PETUCTpax. AJITOPUTM
HoiTya — /I>k03a. Mo1es1bHbINM KBAHTOBBIN KOMIIBIOTED.

COKpaH_IeHHLIe HaMEHOBAaHUS OHJIAWH OIILIUIM:

Oo6o03na | [TosiHOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN Kype

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

AM Aymo-marepualsbl

I1p3 [Ipe3enTanmun

T Tectbl

OCM DNEeKTPOHHBIE CIPABOYHBIE MATEPUAIbI
4@ WMHTEepaKTUBHBIN CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B cootBerctBun ¢ tpedoBanusiMu GI'OC BO no HampaBieHHUIO MOATOTOBKH, KYpC peaiu3yeT
KOMITIETCHTHOCTHBIN TOAXOJ W MPEeAyCMaTPUBAET IIMPOKOE HCIOJIH30BAHME B YYEOHOM mpolecce
aKTUBHBIX (DOpPM TIPOBEACHUS 3aHATHI (KOMIBIOTEPHBIE MPaKTUKYMBbI, pa300p MOMAITHUX 3aJaHuMH,
CUCTeMa KOHTPOJbHO-U3MEPHUTENbHBIX MaTEpUaJIOB, BKJIIOYas TECThl) B COUETAHUHU C BHEAYIUTOPHON
paboToii ¢ 11eNbi0 POPMHUPOBAHUS U PA3BUTHA MTPO(ECCHOHATBHBIX HABBIKOB CTY/ICHTOB.

7. ®OHJ OHEHOYHBIX CPEICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeyrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIEro,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIPEJCTABIICHA B ClIeAyIoLIel TadnuLe:




Komnerenuus HNupukaTopbl 0CBOCHHSA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)
OIIK-1 3-OIIK-1 3, KU-8, K1-12
VY-OIIK-1 3, KU-8, KH1-12
B-OIIK-1 3, KU-8, K1-12
OIIK-2 3-OI1K-2 3, KU-8, KU1-12
Y-OIIK-2 3, KU-8, KH1-12
B-OIIK-2 3, KU-8, K1-12
IK-1 3-1IK-1 3, KU-8, KU1-12
V-TIK-1 3, KU-8, KH1-12
B-IIK-1 3, KU-8, KH1-12
IK-1.1 3-IIK-1.1 3, KU-8, KH1-12
V-TIK-1.1 3, KU-8, KH1-12
B-TIK-1.1 3, KH-8, KH1-12
[K-1.2 3-1IK-1.2 3, KU-8, KH1-12
V-TIK-1.2 3, KU-8, K1-12
B-I1K-1.2 3, KU-8, KH1-12
IK-3 3-11K-3 3, KU-8, KH1-12
VY-IIK-3 3, KU-8, KH1-12
B-IIK-3 3, KU-8, KH1-12

HIxanbl oneHKU 00pa30BaTeIbLHBIX JOCTHXKEHU

[lkana Kaxa0ro KOHTPOJBHOIO MEPOMPUSTHS JISKHUT B mpeaenax oT 0 1O yCTaHOBIEHHOIO
MakcUMalbHOTO Oajia BKIIOUMTENbHO. MTOoroBast arrecranus mo IucuuIuinHe orneHuBaercs mo 100-
OayIHbHOM IIKaJe U MPeACTaBIsieT co00i cymmy 0asioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJIHEHUU
3a/IaHUI B paMKaxX TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

HTorosas oneHKa BBICTABISIETCS B COOTBETCTBUH CO CJ'IGI[YIOH_[eﬁ IIKaJIOM:

Cymma
0aJIoB

Orenka 1o 4-ex
OaJILHOM IIIKaJIE

Ornenka
ECTS

TpeboBanms K ypOBHIO OCBOCHHIO
Y4ICOHOW JUCITUTLINHBI

90-100

5 — «omauunoy

OrneHKa «OTIUYHOY BHICTABIISAETCS
CTYIEHTY, €CJIH OH ITyOOKO M MTPOYHO
YCBOWJI ITPOTPAMMHBIN MaTepuall,
HCYEPIBIBAIOIIIE, TOCIEI0BATENbHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepHuall MOHOTpapHIECKOM
JIUTEPATYPHL.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

Or11eHKa «XOPOIIO0Y BHEICTABISIETCS
CTYJIEHTY, €CJIU OH TBEPAO 3HAET
MaTepual, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He IOMycKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

3

<<V006ﬂ€M60Dum€JZbH0»

Or1eHKa «yIOBICTBOPUTEIHHOY
BBICTaBJISIETCS CTYICHTY, €CJIH OH UMEET
3HaHUS TOJIBKO OCHOBHOT'O MaTepHaa,
HO HE YCBOWII €T0 JIeTaJIEeH, TOITyCKaeT
HETOYHOCTH, HEJIOCTATOYHO MPaBUIIHHBIC




(OpMyNHUPOBKH, HAPYILICHUS
JIOTHYECKOH MOCTIeI0BATEIILHOCTH B
M3JI0’KEeHUH IPOTPaMMHOTO MaTepuaa.

O1ieHKa «HEYI0BICTBOPUTEIHLHO»
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYMUTENIBbHOMN YacTH
HPOrpaMMHOT0 MaTepuaa, I0MycKaeT
H 60 2— F CyIIeCTBeHHBIC o1mnOKu. Kak npasuo,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTEINIBHBIX 3aHSATHH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHO JUCHMUILIMHEI

OCHOBHAS JIMTEPATYPA:

1. DU S39 Advanced Quantum Mechanics : , Berlin, Heidelberg: Springer Berlin Heidelberg,, 2008
2. DU b 18 KBanToBas mexanuka : yuebHoe mocodue, Mocksa: Jlaboparopwust 3HanwmiA, 2020

3. DU b 82 KBanTOBas craTUcTHUYECKass MEXaHUKA. | yaeOHoe mocoone, MockBa: ®usmatiut, 2011

4. 51 K31 Meto/1bl TOYHOM MAroHaau3ally B KBAHTOBOM (Qu3HKe : yueOHoe nocodbue, Mockaa:
HUAY MUOU, 2015

5. 53 M31 Beezaenue B pu3MKy HAaHOCTPYKTYp : yueObHoe nmocodue A By30B, M. M. Macrnos, JI. A.
OnenoB, Mocksa: HUSTY MU®U, 2011

6. D11 M31 Beeaenue B Gpu3MKy HAHOCTPYKTYD : ydeOHOEe mocodue uist By30B, M. M. Macnos, JI. A.
OnenoB, Mocksa: HUSTY MU®U, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.1 B90 Atomuas dusuka. OcBoenue yepes 3anaun : , /. byakep, . Kumbemnn, J{. leMumib,
Mocksa: ®usmatiaur, 2009

2. 53 H66 KBanToBbie BeIUMCIIeHUs U KBaHTOBas nH(opmarws : , M. Hunscen, M. Yanr, Mocksa:
Mup, 2006

3. 539.1 b26 OcHoBsl aToMHOM ¢u3uku : , O. A. bapcykos, M. A. EnbstiiieBud, Mocksa: Hayunslii
mup, 2006

[MPOTPAMMHOE OBECITEYEHHUE:
CreuunanbHOe IporpaMMHoOe 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

[Tpu n3ydeHun Kypca CTyIeHTY HEOOXOIMMO: YCBOUTh MAaTPUUHYIO (JOPMYIUPOBKY KBAaHTOBOM
MeXaHUKH, (OPMATII3M BTOPHYHOTO KBAHTOBAHMS, OCHOBHBIE ITOJIOKEHHSI TEOPUH MHOTO3JICKTPOHHBIX
aTOMOB, CXEMBl M XapaKTEPHCTHKH HOHHBIX JIOBYIIEK, OCHOBHBIC ITOJIOKEHUS KBAaHTOBOW TEOPHUH
uHpOpMAIMY; YMETh MPUMEHATh TEOPETHYECKHE 3HAHUS JUIS PEUICHUS 3a1ad W HCCIEIOBaHMUS
Mojeneil B 00JaCTH aTOMHOW (M3UKH, KBAHTOBOW TEOpUH WHGPOPMAIMH; BIAJECTh METOJaMHU
BTOPUYHOTO KBAaHTOBaHUs, (OPMAIM3MOM aTOMHOM (HU3MKH, METOJaMU KBAaHTOBOH Teopuu
uHpOpMaLUH.

Texymuii KOHTPOJIb IPEACTABIICH CAEAYIOIMIMM BUIOM ATTECTALMMU:

— KonTposabs uroros

Ha BeIOOp mpemonaBarensi CTyIEHTY BBIIA€TCS 5 BOMPOCOB M3 CIUCKA BONMPOCOB. Bpems Ha
noaArotoBky — 20 MuHYT. B paMKax npeuloKEHHBIX TEM BOIIPOCOB, IPENOJABATENb MOXKET 3a/1aBaTh
00o01aronIe BOIPOCHhl, OXBAThIBAIOIME HECKOIBKO TE€M, UJIM KOHKPETHbIE 33/1a4l-IIPOOIIEMbI TpyIIe
(1Ba u Oonee) CTyAEHTOB C IIEJIBI0 OLEHUTh pabOTy CTYJEHTOB B KOJUIEKTHUBE, a TaK K€ pojb U
AKTUBHOCTb OT/IEJIbHBIX CTYJCHTOB.

MeToauka NpoBEACHUS OLICHMBAHMS CTYJEHTOB Ha pyOeKHOM KOHTPOJIE OCHOBBIBAETCS Ha
«Konrpone uroros» (KN). B pamkax naHHON METOAMKH, OLIEHKA B 0ajulax BbICTABIISETCS CTYJIEHTY Ha
OCHOBaHUM pE3yJIbTaTOB TeKyIlero KOHTPOJs OTAENIbHO AJs nepBoil mojoBuHbl ceMectpa (KU-8) u
otnenbHO Uit Bropoil (KU-15). Yenennoe npoxoxaeHrne CTyA€HTOM pyOeKHOr0 KOHTPOJIS OTBEYAET
nuanaszony 15-25 6amtoB o uroram kaxaoro KU.

dopma peanu3aluy NPOMEXKYTOYHOTO KOHTpoud - 3a4€T. K 3aué€Ty mOmycKaroTCsl CTyNEHTHI,
umeromue no uroram K-8 u KM-15 B cymme He menee 30 6amnoB. MakcuManbHasi OIIEHKA Ha 3a4éTe
coctaiisieT 50 6anos.

11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMNOJABATEJE

[Tpu n3ydeHun Kypca CTyIeHTY HE0OX0IMMO: YCBOUTh MAaTPHUUHYIO (POPMYIUPOBKY KBAHTOBOM
MEXaHUKH, (OPMAIN3M BTOPHYHOTO KBAHTOBAHMS, OCHOBHBIC ITOJIOKEHHSI TEOPUH MHOTO3JICKTPOHHBIX
aTOMOB, CXEMBbl W XapaKTEPUCTUKH HOHHBIX JIOBYIIEK, OCHOBHBIC TOJOXCHHS KBAaHTOBOH TEOpUHU
nHpOpMAIMY; YMETh IPUMEHATh TEOPETHYECKHE 3HAHUS JUIS PEUICHUS 3a1ad U HCCIEIOBaHMS
Mojeneii B 00JIaCTH aTOMHOW ()M3UKH, KBAHTOBOW TeOpuH WHGOPMAIMK; BIAJETh METOJaMHU
BTOPUYHOTO KBAHTOBaHHSA, (OPMAIM3MOM aTOMHOH (HM3MKH, METOJAaMH KBAaHTOBOW TEOPUHU
uHpOpMaLnu.

Tekymui KOHTPOJIb IIPEACTABIICH CIEAYIOIIUM BUIOM ATTECTALMU:



— KonTtposns utoros

Ha Bb1OOp mpenojaBartesst CTYJEHTY BBIIAETCS 5 BOMPOCOB M3 CHHMCKa BOMPOCOB. Bpems Ha
noaroToBky — 20 MUHYT. B pamkax mpeayioskeHHBIX TEM BOMPOCOB, MPENoaBaTelb MOXKET 33/1aBaTh
00001I1at01IIe BOMPOCH, OXBATHIBAIOIINE HECKOIBKO TEM, MM KOHKPETHBIE 3a/1a4i-ITPOOIEMBI TPYIIe
(mBa m Oomee) CTYIAEHTOB C IENbI0 OIICHUTH PA0OTy CTYJIEHTOB B KOJIJIEKTHBE, & TaK K€ POJb
aKTUBHOCTb OT/IEJIbHBIX CTYAECHTOB.

Metoanka HpoBeIEHHs] OLIEHUBAHMs CTYAECHTOB Ha PYyOEXHOM KOHTpOJIE€ OCHOBBIBAETCS Ha
«Kontposne uroros» (KN). B pamkax 1aHHON METOAMKH, OLIEHKA B Oajllax BBICTABIIAETCS CTYAEHTY Ha
OCHOBAHUU Pe3yJbTaTOB TeKyllero KOHTPOJI OTAEIbHO i mepBoi nmojoBuHbl cemectpa (KU-8) u
otaensHO st BTopoit (KU-15). YeneunHoe mpoxoxkIeHHE CTyI€HTOM pyOeKHOTO KOHTPOJIS OTBEYAET
nuana3ony 15-25 6amnoB o utoram kaxmoro KU.

®opma peanuzany IPOMEKYTOUHOTO KOHTPONS - 3a4€T. K 3a4éry momyckaroTcsi CTyIEHTHI,
umetoiue 1o uroram K-8 u KM-15 B cymme He menee 30 6aiioB. MakcumanbpHasi OlIEHKa Ha 3a4€Te
cocrasisieT 50 Oanos.
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