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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
npotokon Ne 66 ot « 20 » 4 2018 r
JIMCT COI'NTACOBAHUA
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Ne .

PazpaboTunk:
noreHT kad. D11 B. 1. Brixos

3aBeayromuii ooecneunBaronieit kad.
oIl C. M. lllannapoB

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Hexan ®OT A. . Bopouun

3aBeqyromInid BEITyCKaroIIen Kag.
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1. Heau u 3aga4m QU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
Ilenpt0o OCBOGHHMS Kypca SBISETCS M3YYCHHE OCHOBOIIONATAIOMIUX TIOHATUNA TTOHUMAaHHS
MPOLIECCOB MUKPOMHPA, KacalOLIUXCsl CTPOCHHUSI aToMa, MOJIEKYJ, OCHOBAHHBIX Ha CTaTUCTHMYECKUX U
BEPOSITHOCTHBIX 3aKOHOMEPHOCTSIX KBAHTOBOH (DU3HKH.

1.2. 3agaum IMCHUIIITHHDI
—  H3y4YeHHE OCHOB KBAHTOBON MEXaHHKHU;
—  3HAKOMCTBO C HEKOTOPBIMH BOKHBIMHU MTPUIIOKCHUSIMHU TEOPUN KBAHTOBBIX TIEPEXOIOB;
—  H3y4YCHHUE U OCBOCHHE CHEIU(UUSCKOTO MAaTeMaTUYECKOTO arnmnapara KBaHTOBOW MEXaHUKH;
— HW3y4YeHHUE METOAOB PEIICHUS KBAaHTOBO-MEXaHMUYECKHX 3a/a4, BKJIOYas HEKOTOPhIC
MPUOIMKEHHBIC METOBL;
—  u3ydyeHue QyHIaMECHTAIBHBIX PE3yIHTaTOB KBAHTOBOW TEOPUH.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Hucnunnuna «KBantoBas mexanuka» (b1.B.OJ1.2) orHocuTcs k 650Ky 1 (BapuaTuBHAs 4acTh).
[TpenmecTByONMMH ~ TUCHUIUIMHAMHU, (OPMHUPYIOIIMMH  HadajdbHbIC 3HAHUS, SBISIFOTCS:
Maremaruka, MeToipl MaTeMaTH4eCKOi (PU3UKH.
[TocneayromuMu JUCIUATUIMHAME SIBIISTIOTCS: [IprOOpBI KBaHTOBOHM 3JCKTPOHUKHA M (POTOHHKH,
Ousuka, Ousnka KOHICHCUPOBAHHOTO COCTOSIHHUSL.

3. TpeGoBaHusl K pe3yJibTaTaM O0CBOEHHUSI IMCUUTLIHHBI

[Tponiecc n3yueHust JUCUMIUIMHBI HAllpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

—  OIIK-1 ciocoGHOCTBIO MPENCTABIIAT aACKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUH HAydHYIO
KapTUHY MHUpPa Ha OCHOBE 3HAHHUA OCHOBHBIX TOJIOKEHHI, 3aKOHOB M METOJOB €CTECTBEHHBIX HayK H
MaTeMaTuKu;

—  OIIK-2 crocoOHOCTBIO OCYIIECTBIISATh TOUCK, XpaHEeHHe, 00padoTKy U aHaIu3 WHPOPMAITUH
U3 pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABIATH €€ B TpeOyeMoM (opmare C MCIOIb30BAHUEM
MH(pOPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;

— TIK-1 crtocoOGHOCTBIO K aHATM3y MOCTABICHHOM 3a/1a4M UCCIeIOBaHUI B 001acT ()OTOHUKU U
ONTONH(OPMATHKH;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYaroIUACs TOJKEH:

— 3HaTh (puU3HYECKHEe OCHOBHI MEXaHWKH, JIEKTPHUUYECTBA U MarHeTu3Ma, (PM3UKH KoJeOaHWd 1
BOJTH, KBAaHTOBOW (DHM3UKH, DJIEKTPOJUHAMUKHU, CTATUCTHUECKON (DU3MKH M TEPMOIMHAMHUKH, aTOMHON U
anepHod (QU3MKM; (yHAAMEHTAIbHbIE IOHATUS, 3aKOHbI M TEOPUU KIACCUUYECKOM M COBpPEMEHHOM
¢bu3uky;

— yMeThb IPHUMEHATh METOAbl MaTeMaTH4YeCKOro aHajlu3a W MOJAEIUPOBAHHUSA; MPUMEHSThH
MareMaTH4ecKhue MeETOAbl, (U3MYECKUEe 3aKOHBl ¥ BBIYMCIHUTENBHYIO TEXHHUKY [JIS PpEeHICHUs
NPAKTUYECKUX 3aj[a4; MCIOIb30BaTh BO3MOXKHOCTH BBIYMCIUTEIBHOH TEXHUKHM M IPOrPAMMHOIO
o0ecIIeueHus;

— BJAJeTh METOJaMHM MaTeMaTU4YeCKOTO OINMUCaHMUA (PU3MUECKUX SBIEHUH U MPOILECcCOB,
OTPENEIIIOLINX MPUHIMITBI pa0O0ThI Pa3IUYHBIX TEXHUUECKUX YCTPOUCTB .

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OO0mass TpyAOE€MKOCTh JIUCHUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX EJUHUIBI M IPE/ICTaBIeHa B
tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbt yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

3 cemectp
AynuTOpHBIE 3aHATHA (BCETO) 54 54
Jlexun 20 20
[IpakTnueckue 3aHATHS 18 18
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JlaGopatopHbie pabOTHI 16 16
CamocrosiTenbpHast paboTa (Bcero) o4 o4
[TonroroBKa K KOHTPOJIBHBIM paboTam 10 10
OdopmieHre 0TYETOB IO JIA0OPATOPHEIM padboTam 16 16
[IpopaboTka IeKIMOHHOTO MaTepuaa 10 10
[TonroroBka K MpakTHYECKUM 3aHATHSAM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3aueTHbic EquHuIIBI 3.0 3.0

5. Conep:xaHue TUCHMILIHHBI

5.1. Pazaesnl JUCHUILIMHLI 1 BUALI 3AHATHI
Paznenbl nUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUIUIMHEBI U BUIBI 3aHATHI

Haspanus pa3aenoB AUCHUIIIAHEL ELrRE 808 SRS mLBre =3¢ =
3 cemectp
1 Bo3HMKHOBEHHE KBAHTOBOM MEXaHUKH. 4 4 4 12 24  OIIK-1, OIIK-
Maremarndeckuii anmapar KBaHTOBOU 2, [IK-1
MEXaHUKH
2 DneMeHThl TEOPUH MPEACTABICHUI. 2 2 0 6 10  OIIK-1, OIIK-
Marpuunasi popMa KBaHTOBOW MEXaHHKH. 2, [IK-1
3 OcHOBHBIE IOCTYJIaThl KBAHTOBOM 4 4 4 12 24 OIIK-1, OIIK-
MEXaHUKU; CTAlIMOHAPHOE YPABHECHUE 2, 1IK-1
[penunrepa; BpeMEHHOE YpaBHEHHE
[IIpenunrepa
4 TynnenbHbIN 3P PEKT; TAPMOHUYECKUN 4 4 4 12 24  OIIK-1, OIIK-
OCHMJLIATOP 2, T1IK-1
5 AToM Boiopoja; CliuH 6 4 4 12 26  OIIK-1, OIIK-
2, IK-1
Hroro 3a cemectp 20 18 16 54 108
Hroro 20 18 16 54 108
5.2. Conep:xanue pa3aejioB JUCHUIIHHBI (110 JEKIHAM)
ConeprkaHnue pa3esioB JTUCHUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TaduIe 5.2.
Tabnuna 5.2 — ConepxaHue pasieoB JUCHUIUIMH (110 JIEKIUSIM)
Hassanus paszenos CozeprkaHue pa3ieloB QUCIMILUIAHEL IO JeKImsaM - 9 & 3.5 § 8
3 cemecTp
1 Bo3nukHOBEHHE KopnyckynsapHo-BoHOBOM ayanu3M cBeta. [ umnoresa 4 OIIK-1,
KBaHTOBOU MEXaHUKH. ne bpoiins. Bonnosas ¢ynkuus ae bpois. OIIK-2,
Maremarnueckuii Orneparopsl U UX CBOMCTBA B KBAHTOBOM MEXAHUKE. [K-1
anmapar KBaHTOBOH Vitoro 4
MEXaHHKH
2 DneMeHThl TEOPUH [TonsiTHE O Teopuu npeacraBaeHuil. Bekrop 2 OIlK-1,
IpeACTaBICHUH. cocrosinusi. CoBeKkTop cocTosiHU. [ MiIb6epToBO OIIK-2,
Marpuynas gpopma npocTtpancTBo. Oneparop BMaTpuyHOi popme. [K-1
KBAaHTOBOM MEXaHUKH. Wroro 2
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3 OcHoBHble TOCTynarhl  du3nyeckuii cMbICT BOJHOBOHM GyHKIMHU. [TocTymaret 4 OIIK-1,
KBaHTOBOU MEXaHUKU; KBaHTOBOU MexaHUKHU. YpaBHeHue lllpeaunrepa. OIIK-2,
cranimoHapHoe ypaBHenue CranunoHapHoe ypaBHeHue lllpenunrepa. [TK-1
[penunrepa; BpemeHHOe COOTHOLIEHHE HEONPEAECIEHHOCTEN.
ypaBuenue lllpenunrepa Viroro
4 Tynnensusiii 3pdexr;  [Ipocreiimme 3anaun KBaHTOBOW MexaHUKH. YacTuia OIIK-1,
rapMOHUYECKUI B MPSIMOYTOJILHOM MOTEHIIMATBHOM SIME C OIIK-2,
OCLMJLIATOP OecKOHEUHbIMU cTeHKaMu. [IpoxoxieHne yacTulsl [K-1
yepe3 6apbep. TyHHenbHbIN 3P dexT. KBanTOBBINM
rapMOHMUYECKHH OCLHUILIATOP
Hroro
5 Atom BOmopoia; CiuH  DJIEKTPOH B aToMe BoJopoaa. KBaHTOBbIE yuCIa. OIIK-1,
CoOcCTBEHHBIII MOMEHT 2JIEKTpOHA. MarHuTHBIN OIIK-2,
COOCTBEHHBI MOMEHT.MHOTOAJIEKTPOHHBIN aToM. [TK-1
Tabnmua Meneneesa.
Utoro 6
Hroro 3a cemectp 20

5.3. Pa3gesibl AMCHMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIUMHI (TIPeAblTy IIUMH)
U o0ecneynBaeMbIMH (IOCJSAYIOMIMMHU) JUCHUAIIIMHAMUA
Paznmensl MUCHUTUIMHBI U MEXIUCIUIUIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONTUME (TIPEIBITYITUMHI) U
o0ecrneurnBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCHUTUTMHAMU MIPEJICTaBICHbI B Tabnuiie 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUIUIMHBL M MEKIUCLUILIMHAPHBIE CBSI3U

Ne paznenoB qaHHOUN AMCHMIUIMHBI, AJ11 KOTOPBIX
He00X0TMMO M3ydeHHE 00SCIICUNBAIONIUX U
00eCIIeunBaEMBIX JUCIIAILINH

1 2 3 4 5

[IpeniecTByrome TUCIUTUTMHBI

HanmenoBanmue JUCHUITIINH

1 Maremartnka + + + + +

2 Metonpl MaremMaTuyeckon (GU3uKu + + + +

HOCHGI[y}OH_II/Ie JAUCIHUITIIMHBI

1 ITpuGopsl KBAHTOBOW ANEKTPOHUKH U

+ + +
(bOTOHUKHN
2 dusunka + + + +
3 ®u3nKa KOHJIEHCUPOBAHHOTO COCTOSTHUS + + +

5.4. CooTBeTcTBHE KOMIIETEeHIM, (POpMHUPYyeMBbIX PH U3YUYEeHUHU AUCHMILIMHBI, 1 BU10B 3aHATHH
CootBercTBHE KOMMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYEHUH AUCUMIUIMHBL, U BHUJIOB 3aHITUN
IpezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTcTBUE KOMIETEHUUH, (GOPMUPYEMBIX NPU HM3YYEHUM JUCUUIUIMHBI, U BHU/IOB

3aHATUI
== Buipl 3aHaTHIA
é °:’ = @, mfegs SR Sss @DOopMBI KOHTPOJIA
OIIK-1 + + + + KonrtponwHhas pabora,

KoHcnekT caMonoaroToBky,
OTuer no nabopaTopHoit
pabote, Onpoc Ha 3aHATHUSAX,
Tect
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OIIK-2 + + + + Otuet no mabopaTopHOt
pabote, Onpoc Ha 3aHATHUSAX,
Tect
IK-1 + + + + KonTponbsHas pabora,

KoHcniekT camonoaroToBkH,
Otuer no naboparopHoOi
pabote, Onpoc Ha 3aHATHSAX,

Tect

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumenoBanue nabopatopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1ab0paTOpHBIX paboT

o]
Ha3zBanus pa3zzienos HaunmenoBaHue 1a00paToOpHBIX pabOT S EZQ. =% e
3 cemectp
1 Bo3nukHOBEeHUE Buemnnii poroaddexrt. U3yuenue 3akona Cronerosa 4 OIIK-1,
KBAHTOBOW MEXaHUKH. U poBepka popmMyibl DUHIITENHHA. OIIK-2,
Maremarnueckui } Vtoro 4 [K-1
anrmapar KBaHTOBOU
MEXaHUKH
3 OcHoBHble IOCTyNatel  [IpoBepka cOOTHOIIECHUST HEOTPEAETEHHOCTEH st 4 OIIK-1,
KBaHTOBOH MEXaHUKHU, (dhoTOHOB OIIK-2,
CTallMOHAPHOE YPABHEHHE pr. 4 IK-1
[[Ipenunrepa; BpeMeHHOE
ypaBHenue lllpenunrepa
4 TynnensHbidd 3pdext;  TyHHeIbHBIN A3PHEKT B BRIPOKICHHOM p-N — 4 OIIK-1,
rapMOHUYECKUHN nepexoje OIIK-2,
OCITUJLIATOP Vitoro TIK-1
5 Arom Bomopona; cniuH  MccnenoBaHue criekTpa aToma BOJOpoaa OIIK-1,
Hroro OIIK-2,
[K-1
Hroro 3a cemectp 16
8. lIpakTHYeckne 3aHATHSA (CEMHUHAPBHI)
HanmMeHoBaHue MpakTHUECKUX 3aHATUH (CEMHHApOB) MpuBeieHo B Tabnuie §.1.
Tabnuua 8.1 — HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMUHAPOB)
) o]
HasBanus pasnenon HanmeHOBaHHe MPaKTHUYECKHX 3aHATHI (cemuHapoB) | S £ 2 = & >
3 cemecTp
1 Bo3HukHOBEHME Tennosoe uznyuyenue. Pororpdext. BonHa ne 4 OIlK-1,
KBAaHTOBOM MEXaHHUKHU. Bbporinsa OIIK-2,
Maremarnueckui } Vroro 4 IK-1
anmapar KBaHTOBOMH
MEXaHHKH
2 DneMeHTBI TEOPUU Bekrtop cocrosnusa. CoBexrop cocrosiuus. MarpuyHas 2 OIIK-1,
MIPEICTABICHHM. dbopma oneparopos. OIIK-2,
ManPI‘IHEi.ﬂ ¢bopma Hroro 2 [K-1
KBaHTOBOM MEXaHUKH.
3 OcHoBHble noctynarel | CBoiicTBa onepatopoB. udpakius IeKTpoHa. 4 OIIK-1,
6
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KBaHTOBOM MEXaHUKMU, Hroro 4 OI1K-2,

CTallMOHAPHOE YpaBHEHUE [K-1

[lIpenunrepa; BpeMEHHOE

ypasHenue lllpenunrepa

4 Tynnenpusiid 3pdext;  Yacruma B sime. [IpoxokaeHue 4acTuIipl 4epes 4 OIIK-1,

rapMOHHMYECKHUM 6apnep. TynnensHbil 3¢ dext. KBanTOBBIN OIIK-2,

OCHMJIIATOP TapMOHUYECKUN OCHMILIATOD [TK-1
Hroro

5 Arom Bomopona; cnuH | Atom Bojopozaa. KBantoBeie uncna. CriuH. 4 OIIK-1,
HUroro 4 OLIK-2,

[1K-1
Hroro 3a cemectp 18

9. CamocrosiTesibHas pabdora
Bunasl camocrosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B
tabmuue 9.1.
Tabnuma 9.1 — Buibl caMoCTOATENbHOM paboThl, TPYZOEMKOCTh M (hOpMUpyeMble KOMIETCHIIUU

Busl camocTosTenbHOM 2422 E
HasBanus paszienos A 552 2 DOpMBI KOHTPOIIS
paboThl © o =0 Z
3 cemecTp

1 Bo3nukHoBeHue IToxroroBka K 4 OIIK-1, Koncmexr
KBAaHTOBOW MEXaHHUKH. MPAKTHUECKUM 3aHATHIM, OIIK-2, caMOmoAaroTOBKH,
Maremarndeckui anmapar ceMHHapam I1K-1 KonrtposnpHas padora,
KBAaHTOBOM MEXaHUKH TIpopaBoTka JEKIHOHHOTO 2 gnpoc Ha 3agﬂmﬂx, §

Marepuaa TYET 10 JIA0OPATOPHOI

pabore, Tect

Odopmiienne 0T4eTOB 10 4

1ab0paTopHBIM paboTam

[ToaroroBka k 2

KOHTPOJBHBIM paboTam

Hroro 12
2 DneMeHThl TEOpUH IToaroroBka K 2 OIIK-1, Koncmekr
MPEICTaBICHU M. NPAKTAYECKUM 3aHSITHIM, OIIK-2,  caMOIOArOTOBKH,
Marpuunas gpopma ceMuHapaMm [1K-1 KonTponbHas pabora,
KBAaHTOBOW MEXaHUKH. TpopaGoTKa TeKIHOHHOTO 2 Ompoc Ha 3aHATUAX, TecT

Mmarepuasa

[TonroroBka k 2

KOHTPOJIbHBIM paboTam

Hroro
3 OcHoBuble iocTynatel  [logroroBka k 4  OIIK-1, Koucmekr
KBaHTOBOW MEXaHUKH; MPAKTHYECKUM 3aHATHIM, OIIK-2, caMOmoAroTOBKH,
CTallMOHAPHOE YPABHEHUE CEMUHApaM [1K-1 KonrtposnpHhas pabora,
Ipenunrepa; BpeMEHHOE pOPaBOTKA EKIHOHHOTO 2 Omnpoc Ha 3aHATHSX, §
ypaBHenue lllpeaunrepa MaTepHana Otuer no nabopaTopHoit

pabote, Tect

OdopmieHre 0TYETOB 110 4

nabopaTtopHbIM paboTam

[TonroroBka k 2

KOHTPOJBHBIM paboTam
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Htoro 12
4 TynnensHblit 3¢p¢dexr;  Ilonroroska k 4  OIIK-1, KoHcmekr
rapMOHUYECKUI MPAKTUYECKUM 3aHSATHUSIM, OI1IK-2, CaMOTIOITOTOBKH,
OCLUJIATOP CeMHUHapaM ITK-1 KonTponbsHas pabora,
[IpopaboTka JIEKITMOHHOTO 2 8npoc Ha 3agHTHHX’ .
TYET I TOPHOM
Marepuana ¢ 110 IADOPATOPHO
pabore, Tect
OdopmiteHre 0T4eTOB 10 4
nabopaTopHbBIM paboTam
[ToaroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro 12
5 Arom Bomopo/ia; CliuH IToxroroska k 4 OI1IK-1, Koncmoekt
MPAKTUYECKUM 3aHSATHIM, OIIK-2, CaMOIIOJITOTOBKH,
CeMHHapaM IK-1 KonTpomnpHas pabdora,
MPOC Ha 3aHATUSIX
[IpopaboTka JIeKIIMOHHOTO 2 8 poc Ha 3a 5 >
Marepuaa TYET 110 JJAOopaTopHOil
pabore, Tect
Odopmiienne oT4eTOB 10 4
1ab0opaTopHBIM paboTam
[ToaroroBka k 2
KOHTPOJIBHBIM paboTam
Hroro 12
Hroro 3a cemectp o4
Hroro 54
10. KypcoBas pabora (mpoekr)
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLEHKH yCIIeBAeMOCTH 00y4ar0 M XCs

Tabnuna 11.1 — bayuibHBIE OIIEHKH JIJIS1 SIEMEHTOB KOHTPOJISI

11.1. banabHbIe OLCHKH AJIA 3JIEMECHTOB KOHTPOJIsA

o N MaxkcuManbHBIN
. MaxkcuMabHBIH MaxkcuMabHBIH
DneMeHThI y4eOHOM OaJiy 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
3 cemectp
Koncnekr 5 7 8 20
CaMOMNOATOTOBKH
KonTponbHas pabota 10 10 10 30
Omnpoc Ha 3aHATUIX 5 7 8 20
Otuet no nabopatopHOii 10 10 10 30
pabote
Hroro makcumym 3a 30 34 36 100
epuo
Hapacraromumm urorom 30 64 100 100

11.2. IlepecyeTt 02/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6ayuI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tabiuue 11.2.
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Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKU

banibl Ha 1aTy KOHTPOJIBHOW TOUKHU OrneHka

> 90% ot MakcuManbHON cyMMBbI O6asutoB Ha aaty KT 5)

Ot 70% no 89% ot makcuMaabHON CyMMBI OaioB Ha jary KT

4
Ot 60% 1o 69% oT MakcuMaabLHON CyMMBI OaiT0B Ha aary KT 3
2

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1J10B B TPAAUIIMOHHYI0 M MEKIYHAPOIAHYIO OLIEHKY
[lepecueT cymmbl 6a/IJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TaOnuIle

11.3.
Tabmuna 11.3 — I[lepecuer cymmbl 0aIOB B TPATUITMOHHYIO M MEXIYHAPOIHYIO OLICHKY

Hrorosasi cymma 6aiios,

Ouenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (on4HO) (3a4TEHO) 90 -100 A (0TJINYHO)
85 -89 B (ouenb xoporio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 69 D (ynoBieTBOpUTENIBHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (H0CpeicTaeiio)
2 (HEYROBACTBOPUTEILHO) (1e Hwxe 60 6amios F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecredeHne JUCHUIITMHBI

12.1. OcHoBHas uTeparypa
1. Bsexnenue B KkBaHTOBYIO MexaHUKy [Tekcr] : yueOHoe mocobue / A. JI. MarasunHukos, B. A.
MyxadeB ; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit ®enepannu, ToMckuil rocygapcTBEHHBIH
YHUBEPCUTET CHCTEM YIpaBiI€HHUs U paanodieKTpoHUkH (Tomck), @DaxkynbTeT IUCTAHIIMOHHOTO
o0yuenus. - Tomck : Db Konrent, 2012. - 112 c. (Hanuuue B Oubmnoteke TYCVYP - 49 sk3.)
2. MyxauéB B. A. Atomnas ¢usuka: yued. mocooue / B. A. Myxaués. — Tomck: TMII 1O, 2007.
— 116 c. (manuuue B 6ubnuoreke TYCVYP - 39 5k3.)

12.2. lonoiHuTeAbHAS JIUTEpPATypa

1. OcHoBsl Teopernueckoil ¢pu3uku : yuyeOHuk s By3os: B 2 1. / 1. B. Casennbes. - CIIO. :
Jlanb, 2005 - T. 2 : KBantoBas mexanuka. - CII6. : Jlans, 2005. — 430 c. (manuuue B oubmuoreke TYCYP
- 20 9K3.)

2. Jlanpay JI. JI. Teoperuueckas ¢usuka : yuyeOHoe mocoOue s By3oB: B 10 . — M. :
Ouzmarut, 2004. — T. 3 : KBantoBas mexanuka. Hepenstusuctckas teopust / JI. JI. Jlaumay, E. M.
Judmun ; pen. : JI. I1. IluraeBckuit. — 5-¢ usn., crepeorun. — M. : ®uzmariut, 2004. — 800 c. (Hanuuue B
oubmuorexke TYCVYP - 41 ok3.)

3. @eciinman P. ®deitnmaHOBCKHE JEKIMU MO (U3MKE : MONHBIN Kypc oOmieit ¢usuku: [lep. ¢
annt. / P. @efiaman, P. Jleliton, M. Caupc. — 3-e usn., uctp. — M. : YPCC, 2004. — Beim. 8, 9 : KBanToBas
MexaHuka. 523 c¢. (Hanuune B oubmmorexke TYCVYP - 20 k3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHE MOCOOUs
1. MarasunnukoB A. JI. BBemeHue B KBaHTOBYIO MeEXaHUKY: yudeb. mocobue / A. JL
MarazunnaukoB, B. A. MyxauéB. — Tomck: Db Konrtent, 2012. — 112 c. Meroauueckue ykazaHusi K
MPAKTUYECKUM 3aHATHSIM M CaMOCTOSTENbHOW padore Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
ouommoreke TYCVYP - 49 5k3.)
2. Buemmnunii goroaddexr. M3yuenue 3akona CrormeToBa W mpoBepka (HOpPMYIsl DUHIITEHHA:
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Meroauueckue ykazaHus K jJaboparopHoii pabore / ®enopoB M. B., Bypmosuma B. A. - 2009. 11 c.
[Onextponnblii pecypc] - Pexxum pgocrynma: http://edu.tusur.ru/publications/851, nmara oOpameHus:
16.05.2018.

3. MHccnenoBanme cniekTpa aroma Boaopoaa: MeTtoaudeckne ykazaHusl K JJaboparopHoi padore /
3axapoB H. A., KupmmioB A. M. - 2011. 18 c. [DnekrponHsiii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/917, nara obpamenus: 16.05.2018.

4. Tamanckwuii B.JI. IIpoBepka cOOTHOIIECHUSI HEONPEACIEHHOCTEH AT (POTOHOB: PYKOBOJICTBO K
nmabopaTopHbIM paboTaM IS CTYAEHTOB Beex crienunanbHocTei / B. JI. Tananckuid, A. JI. Mara3uHHHKOB.
— Tomck: TYCVYP, 2005. - 9 c. (Hanuuue B oudimmorexke TYCVYP - 10 5k3.)

5. TynnenbHbIN 3)deKT B BRIpOXKACHHOM p—N — miepexoie: PyKkoBoaCTBO k 1abopaTtopHoi padoTe
/ ®emopo M. B., Jlsuma A. B. - 2009. 12 c. [DOnektpoHHbIi pecypc] - Pexum mgocryna:
http://edu.tusur.ru/publications/852, nara obpamenus: 16.05.2018.

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIMI] C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI H
UHBAJH/I0B

Y4ueOHO-MEeTOANYECKHUE MaTePHaiIbl JUIS CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuXcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYECHUSM UX 370POBbS ¥ BOCTIPHATHS HH(OPMAIIHH.

JI1s1 1ML ¢ HApYUIEHUSIMM 3PeHuUst:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUCHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

12.4. IlpodeccuonabHbIe 0a3bl JAHHBIX M HHGOPMAIIHOHHBIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILIAHBI U TPpedyeMoe MporpaMMHoe
odecreueHue

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMYECKOMY M NMPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TEXHHYECKOE H IPOrPAMMHOE 00ecredyeHne Ui JIeKIMOHHBIX 3aHATHI
Jis mpoBenieHus 3aHATUN JIGKIIMOHHOTO THUIA, IPYNIOBBIX U WHAWBUIYAJIBbHBIX KOHCYJIBTAIU,
TCKYHIETrO KOHTPOJA U HpOMG)I(yTO‘{HOﬁ aTTCCTAllMU HCIIOJB3YCTCA yqe6Ha${ AyaAuToOpHrsa C KOJIHUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 00opyoBaHHas TOCKOM U cTaHAapTHOU yueOHoM Mebemnbio. MiMeroTcs
JEMOHCTPAIIMOHHOE O00OpyIOBaHME M Y4eOHO-HAIISAHBIE TOCOOUs, 00eCIeYnBaIOIINE TEMaTHYECKUE
WITIOCTPALIUH T10 JICKIIMOHHBIM pa3ziesaM JUCLUIUINHBL

13.1.2. MarepuaJIbHO-TEXHHYECKOE M IPOrpaMMHOe o0ecredeHue I MPAKTHYEeCKUX 3aHATHI

VYuebHast 1aboparopust

yueOHasi ayauTopus JUIsl MPOBEACHUS 3aHATHI MPAKTUYECKOTO THIA, ydeOHas ayquTOpHs JUIs
MIPOBENIEHUS 3aHATUN 1a00paTOPHOrO THIIA, TIOMEIEHHE Ul KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS
KYpCOBBIX pa0oT), MOMEIIEHNE AJIs MPOBEACHHS ITPYMIIOBBIX U WHIAUBUAYAIbHBIX KOHCYIbTALUN

634034, Tomckas o6macte, . Tomck, Bepmnnauna ynuna, a. 74, 110 aya.

Onucanue uMmeroIerocs 000pyI0BaHUs:

- JIaGoparopHble cTeHbI (6 mT.);

- UsmepuTenbHble TpUOOpHL;

- Jlocka MarHuTHO-MapKepHasi;

- Ontrnyeckas ckambst OCK-4;
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- [Tomemenue 1 XpaHeHus yueOHOTro 000pyIOBaHHUS;
- KommiekT cnenuanu3upoBaHHON yaeOHOM MeOenu;

- PaGouee mecto mpenogaBares.

[Iporpammuoe obecrieueHue He TpedyeTcs.

13.1.3. MarepuaJibHO-TeXHHYECKOE U NIPOrPaMMHOe o0ecneyeHue /1Jisl J1a00paTopHbIX padoT
Yyebnas 1aboparopus
yueOHas ayIuTOpHUs JUIsS POBEICHUS 3aHATUH JIA0OPATOPHOTO THIIA
634034, Tomckas obnactb, . Tomck, Bepmuauna ynuna, 1. 74, 111 ay.
Onucanue uMmeroIerocs 000pya0BaHus:
- YuebOnsiii crenn «OnTukay (2 mrt.);
- Ocuumorpag C 1-93;
- Uctounuk nuranus TB-1;
- Uctounuk nurauus b5-43;
- I'eneparop umnynbcos ['5-54 (3 mt.);
- I'eneparop ummnynscos ['5-56;
- Bonsrmerp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Ocuumnorpad TEKTRONIX TDS 2012C;
- Ucrounnk nmuranusa Mastech HY 3002D-2;
- JlTaboparopHsie cTeHAbI: «DnekTpoonTruueckuii addexr» (2 mr.), «Da3oBblil OPTPETH;
- Kommnbrotep (2 mit.);
- Kommnekt cnenuanu3upoBanHoi yueOHo# Mebenu;
- PaGouee mecTo mpenogaBarels.
[TporpamMmmHoe obecrieueHue:
— Microsoft Windows
— OpenOffice

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecredyeHue 1JIsi CAMOCTOSITeIbHOM padoThl
Jns camocTosTeNnbHON paboThl UCHONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast 06macTb, I. Tomck, Jlennna mpocrekT, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 aygx.;
- 634034, Tomckast o6macTs, I. Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, I. ToMmck, Bepmmnanna ynuua, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHast mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMITBIOTEPbI TOAKIIOUEHbl K ceTu «lHTepHeT» M 00ecrneuuBaroT JOCTYH B 3JIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 gis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI IS JIMI ¢ OTPAHHUYECHHBIMU
BO3MOKHOCTIAMHU 3Il0p0Bl>ﬂ U UHBAJINI0B
OcBoeHUE NUCLMIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTAMHM 370POBbS U MHBAIHIAMU
OCYIIECTBIISCTCS C UCIIOIB30BAHUEM CPEICTB O0YUEHHUS OOIIETo U CIIeIMAIbHOTO Ha3HAYCHUSI.
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[Mpu 3aHATHSX ¢ OOydYaAIONUMHUCS € HAPYUIEHMAMH CJIyXa MPETyCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHMX TEXHMYECKHX CPENICTB
npuema/mepenadn ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHCTEMBI MpPENoAaBaHUS
Ui 00y4aronuXcsi ¢ UHBAIMIHOCTBIO, TOPTAaTUBHOM MHAYKLIIMOHHOW CHUCTEMbl. YueOHasi ayAuTOpHUs, B
KOTOPOH 3aHUMAIOTCSI OOydaloluecss C HapyIIEHUEM cliyxa, 000pyIOoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOM, ANMEKTPOHHOMN JOCKOM, MYITbTUMEIUUHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKUMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM CJlaii/ia Ha SKpaHe) MPU TTOMOIIY BUACOYBEITMYUTEICH Isi KOM(POPTHOTO MTPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTeIbHOIO amImapara
HCIIONB3YIOTCSl alIbTepHATHBHBIC YCTPOMCTBa BBOAAa WH(OpPMAIMU W JPYrHe TEXHUYECKHE CPEICTBa
npueMa/nepeaadn yueOHoi mHpopMaruu B IOCTYMHBIX (opmax, MOOMIBHOW CHUCTEMBbI OOYUYEHUS IS
JIIOAEH C UHBAJIMIHOCTBIO.

14. OueHoYHbIE MAaTEPHAJIBI H METOAUYECKHE PEKOMEHIALMHU 110 OPraHU3AIUM H3YYeHUs
JTUCHHUILINHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
s oneHkH cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 3a IUCHUTUTHHON
KOMIIETEHITUH UCIIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUA

1. DnekTpoH B aToMe BOJIOPOJIa HAXOJUTCS h JI5:
p-cocTossHUA. MaKkCcUManbHO 2 '
BO3MOKHOE 3HaYEHUE IIOJIHOTO 7
MOMEHTA UMIIYJIbCa DJIEKTPOHA PABHO > \/§ ,

n
>
0
2. 'mnore3a ne bpotins Beipakaercs P 2rh
COOTHOLICHUSIMU - p’
E.
w=—;
h
L2
0]
E,-E,
w =
h

3. B kBaHTOBOI MexaHHKe (hr3MIecKast
BEJINYMHA XAPAKTEPU3YETCS HE YMCIIOBBIM
3Ha4YeHHeM, a oneparopoM. Oneparop —
9TO:

(GyHKIMSL, KOTOpasi OCYLIECTBIISET CBA3b
OJITHUX YKCEJI C APYTMMH YHUCIIAMU;

IPaBUJIO, € IIOMOLIBIO KOTOPOTO KaxKA0H
(YHKIIMU U3 HEKOTOPOI'O MHOYKECTBA
¢byHKUM conocTaBinseTcss QYyHKIUS U3
TOTO € WJIM HEKOTOPOT'O IPYroro
MHOKECTBA PYHKIHUH;

YHUCIO0BOC 3HAUYCHUC (I)I/IBI/I‘-ICCKOI\/'I
BCIIMYHUHBI, KOTOpOI\/II CTaBHUTCA B
COOTBCTCTBHC IlaHHBIﬁ Ooreparop.
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4. Cranmonaproe ypasHenue [lIpeaunarepa
111 BOAOPOIOIOI00HOTO aTOMa MMEET BHT

d’¥ 2m
d 2 + re E¥Y =0
X
5. COOCTBEHHBIMH 3HAYEHHUSIMH SHEPTUU T’ .,
2 = )
ypaBHEHUS —h—?j —=E¥ s CBOOOIHO 2ml?
JBUKYIICHCS YaCTHIIBI, SIBISIFOTCS E= (n + %jha)
2
E_ 1 | mze' 1
drey ) 2h° n*’
£ kh®
2m
6. KparHoCTb BBIpOXKIACHUS 2n?
JHEPTETHYECKOTO YPOBHS C KBAHTOBBIM n?
YHCIIOM N C y4€TOM CIIMHA paBHA n
2n+1

1. yTBep)KI[eHI/IGI «B JIFOOOM KBaHTOBOM
COCTOSIHHUH MOXCET HaAaXOAUTHCS HE Ooiee
OHOTI'O 3JICKTPOHA» IMOJIYUNIIO HA3BAHUC

IMPpUHIMITIA HCOMPEACIICHHOCTH,

IIPUHIUIIA CYTIEPIIO3UIIMH COCTOSIHUM;

npuniuna [Maynu;

KOM6I/IH8.I_II/IOHHOFO IIpUHIHUIIA PI/ITI_Ia;

MpUHIMIIA MUHUMYMa DHCPIrUu.

8. Kakoe W3 mpHBEICHHBIX HHUXKE
ypaBHEHUH MNpEICTaBIseT BPEMEHHOE
ypasHenue llIpennnrepa?

2
[—h—vhuj\y inot.
ot

2m
) 2m
VW +—(E-U)¥ =0;
HY =EY;
dw 2m
+—Ey =0
o w2

9. Oneparop A Ha3bIBaeTCA
CaMOCOIPSKEHHBIM (3PMUTOBBIM), €CITU
U JTFOOBIX IBYX (DYHKIMA U U V

A(au+a,v)=aAu+a,A

jv*AudV = juA*v*dV;

_[uvdV 0 ( m¢n);

juvdV 1 (m=n).
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10. Co6cTBeHHBIE (DYHKITHM:

2 . [ 7hx
w(X)= 7 Sin| =~ | ABnseTCA pelenem

ypaBHEHUS

VW +—(E-U)¥ =0;
d’¥ 2m
e +?(E—U)‘P:O;

d’¥ 2m
> + 7 E\P = 0
dx*~ 7
11. CoOCTBEHHBIMU 3HAYEHUSMHU SHEPTUU T’ .,
2 = ’
YpaBHEHHS e + i_rzn EY =0 aJis 9acTHIIBI 2ml?
X 1
B IOTCHIMAIBHOH SIME ABJISTFOTCS E= (n + Ej ho;
2 2,4
E__ 1 \mze 1,
drg, ) 2n* n*’
k*h’
E= :
2m
12. MakcuMaabHOE YHCIIO AJIEKTPOHOB B 8
COCTOSIHUM C N =4 PaBHO 18
32
50

13. CymiecTBOBaHME y aTOMOB AUCKPETHBIX
JHEPreTUYeCKUX ypOBHEH OBLIO
HKCTIEPUMEHTAIBHO YCTAHOBIICHO B OITBITAX

IlItepHa u I'epnaxa;

O®panka u lepia;

Peszepdopna;

Jlenapna u TomcoHa.

14. CobcTBeHHbIE PyHKIIMU

w(xt)= Aexp(%( PX — Et)) SBJISIFOTCS

Vi (E-U)W =0,

—+—(E-U)¥=0;
pELIEHNEM ypaBHEHUS dx* &
S
2m ox? o’
2
(jj Ej + iz_T E¥Y =0.
X
15. Pemienue Kakoro U3 NpuBEIEHHBIX h? veau i v
HiKe ypaBHeHu# LlIpenunrepa mpuBOAUT K | | ~ o, =1 a
COOCTBEHHBIM 3HAYEHUSM YHEPTUU o
2 —_—
En=(n+tha)? Vs (E-U)Y=0;
2 d’¥ 2m me’ ,
—+—| E- X~ ¥ =0;
ax= & 2
2
O('j L i—T E¥ =0
X
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16. MakcuMaabHO BO3MOYKHAS TPOESKITHS h;
MOMEHTa UMITYJTbca OPOUTaTHLHOTO NGE
JBUKEHUS AJIEKTPOHA, HAXOSIIETOCs B o,
aroMe B 0-COCTOSHUM, Ha HAIIPABJICHUE 3%
BHEITHET0 MarHUTHOTO MOJISI paBHA
17. lnuna Bonubl jae bpouns mns 27h
3apsKEHHOM YacTHUIIbl, YCKOPEHHOU T
ANIEKTPUUECKUM I10JIEM, OIIPEIETISETCS 110 oh
dhopmyre TR
2zh
J2meu’
2rh
mv

18. DkcniepuMeHTaNBHBIE TOKA3aTeNbCTBA
BOJTHOBBIX CBOMCTB Y MHUKPOYACTHII OBLIH
IMOJIY4YCHBI B OIIBITAaX

Tomcona n TapTakoBCKOTO

®panka u I'epua

dabpukanta, bubepmana, Cymikuna

JeBuccona u /Ixepmepa

19. Cpennee 3nauenue puzmueckoit
BEJIMYMHBI HAXOAUTCS B KBAHTOBOM
MeXaHuKe 1o popmyme

<A>=Zn:/1n|an|2;
1

A, =24, W,;
< A>=I‘P*A‘Pdv.
n
<A>=) AR;
1
20. CoOCTBEHHBIMU 3HAYEHHAMH JHEPIUH °h?
n? d*¥ E=_—n%
EY U1 CBOOOIHO 2ml

ypaBHEHUS ——— -
2m dx?

I[BI/I)KYHIGI\/'ICSI YaCTUIIbI, ABJIAIOTCA

E :(n+1]ha};
2

2
1 ) mz%* 1
7

E=- ——
4re, 2h° n
242

Ezkh :
2m

14.1.2. Tembl KOHTPOJIBHBIX padoT

1. Bo3HUKHOBEHHE KBaHTOBOU

MEXaHUKU. [[BrokeHue B

I10JIE

HEHTPATBHOMN

Maremarndeckuil anmnapar KBaHTOBOW MeXaHUKH. OCHOBHBIE TIOCTY/IaThl KBAHTOBON MEXaHUKHU
2. CranmonapHoe ypaBHeHue lllpenunrepa. Bpemennoe ypaBnenue Illpenunrepa TyHHEIbHBIN

s dext ['apMoHHUECKUI OCHMILIATOP.

3. Teopus kBaHTOBBIX nepexo0oB. CriuH. M3myueHne arToMHbBIMU cicTeMaMu MoOJIeKyIbl.
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14.1.3. Tembl OIPOCOB HA 3aHATHAX

dororpdext. Idpdexr Komnrona. Bomuer ne bpoiinsa. ITlpaBuno kBanTtoBanmsi bopa —
3ommepdenbaa. Atom bopa.

CootHomienue HeompeneneHHoctei. Omneparopel. CpenHue 3HaueHUs (U3HMYECKUX BEIIWYHH.
KoMMyTaloHHbIE COOTHOLLIEHUSI.

OpHoMepHbIe 33J]a4i HA OTHICKAaHUE COOCTBEHHBIX YHCEI YHEPTUU U BOJHOBBIX (hyHKIHMI. CKauok
IoTeHLMaa

OTtpaxkeHue 1 NpoxXoXKJAeHUE BOJIH. beCkoHeuHast NOTeHIaIbHAas siMa.

Koneunas mnoreHuuanbHas siMa. JMCKPETHBIM M HENPEPBIBHBIA CIEKTPHl 3HAYEHUN HHEPTUU.
Pe3onancsl.

[TpoxoxaeHre MPSMOYTOJABHOTO MOTEHIMAaIbHOTO Oaphepa. Koadduuument mnpospadnocTu
MOTEeHLMAJILHOTO Oapbepa

Omnpenenenre 3HaYCHUN SHEPTUM U BOJIHOBBIX (DYHKIIMHA YacCTHIBI B CHEPUIECKH CUMMETPHYHON
MIOTEHIUATIBHOU sIME

ATOM BOJOpPOAa M BOIOPOIONONOOHBIE aroMbl. V3mydeHue XapaKTEepUCTHYECKUX CIEKTPOB
aTOMHBIMHU CUCTEMaMHU.

14.1.4. Bonpocbl Ha caMONIOATOTOBKY

Teopuss bopa. OneMeHTapHas KBaHTOBas TeOpHs U3IydeHus. UepHoe  U3IIydeHHE.
IIpocTtpancTBeHHOE KBaHTOBaHuE. MInmocTpanuu K COOTHOLIEHHWIO HeompeneneHHocTed. OnHoMepHBIe
3aJa4  Ha OTBICKAHHME COOCTBEHHBIX YHCEI OJHEPTMM W BOJHOBBIX (QyHKIMH. [Ipoxoxmenue
IPSIMOYTOJIBHOTO MOTEHIHMaIbHOro Oapbepa. CoOOCTBEHHbIE 3HAYEHUS M COOCTBEHHBIE (DYHKIUH
oreparopa ['aMHIbTOHA TAPMOHHYECKOTO OCHMIUIATOPA DHEPreTUYECKHA CIIEKTP W BOJHOBBIC (DYHKIIUU
YacTUIlbl B CPepUUECKH CUMMETPUYHON MOTEHIMAJIbHON sIME HEeNpsAMOYyroibHOM (opmbl. BeposTHOCTD
Iepexoa B €AUHMIYY BpeMeHM. M3imyueHue XapakTEepUCTUUYECKUX JIMHEHYaThiX CIEKTPOB aTOMaMH.
JIBI>KEHME B KYIIOHOBCKOM TOJIE.

14.1.5. Tembl 1a60paTOPHBIX PadoT
Bremnuit poroaddext. Mzydenne 3akona Ctonerosa u nmpoepka GopMyiibl DHHIITEHHA.
[TpoBepka COOTHOMICHHSI HEOTIPEAEIEHHOCTEH IS (HOTOHOB
TyHHENbHBIH 3G GEKT B BEIPOKACHHOM P-N — Iepexose
HccnenoBanue criekTpa aToma BoJopojia

14.1.6. 3auért

KopmyckynsipHo-BoiiHOBO#M gayanu3m cBeta. ['umnoresa e bpoiinsa. Bonnosas dynkuus ne bpoiins.
Omnepatopsl U UX CBOWCTBA B KBAaHTOBOW MexaHuKe. Pu3nueckuii cMbICI BOMHOBOUM QyHKIMU. [TocTynars
KBaHTOBOW MexaHukH. YpaBHenue llIpenunrepa. Cranmonapuoe ypasHenue [lpeaunrepa. CooTHoleHne
HeomnpeneneHHocre. IIpocreimme 3amauv  KBaHTOBOM MeXaHUMKU. Yactuuna B OPSAMOYTOJIBHOM
MOTEHUUAJIBHOU siMe ¢ OeCKOHEUHBbIMU cTeHKaMHU. lIpoxoxneHue yactuipl yepe3 Oapbep. TyHHETbHBIN
s dext. KBaHTOBBI TapMOHUYECKUN OCHUIUIATOpP. DJNEKTPOH B aToMe Bopoponaa. KBaHTOBbIE uucha.
CoOCTBEHHBIII MOMEHT 5JeKTpOHAa. MarHuTHbI COOCTBEHHBII MOMEHT. MHOTO3JEKTPOHHBIA aToM.
Tabnuua Menneneesa. [lonstie o Teopun npencraBieHuil. Bektop coctosiHus. COBEKTOpP COCTOSHHUSL.
I'mnsbeproBo npoctpancTBo. OniepaTop B MaTpUuHOM Gopme.

14.2. TpeGoBaHus K OLICHOYHBIM MATEPHAJIAM JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbS 1 HHBAJIN/I0B
Jig v ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMM 3[0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
AOIOJHUTECIBHBIC OLICHOYHBIC MaTCpHaJibl, IEPCUCHb KOTOPHIX YKa3aH B Ta6J'II/IH€ 14.
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3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne TuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
o0yuaroIerocs Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jis nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI M HMHBAJHJIOB MPEAYCMaTPHBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NPEAOCTABICHUE 3a/IaHMs C UCTIOIb30BAaHUEM CYpPIOTIEPEBOIA.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTynHas popMa npeocTaBiIeHHs OTBETOB Ha 3a/1aHuUsl, a UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
37I0POBbS M MHBAJIMJOB MO JUCLHUIUIMHE IMpeIycCMaTpUBaeT MpeocTaBieHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS i BOCIPUATHS HH(OPMAIINN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHoi opme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3yIBTaTOB O0yUSHHSI MOYKET MTPOBOIAUTHCS B HECKOJIBKO ATAIIOB.
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