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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI

KBanroBass MexaHuKa

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 3, cemectp : 5
MexaHUKO-TeXHOMOMMYeCKUiA (haky/bTeT,

CemecTtp

No

Bup gesitenbHOCTU

5

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

180

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

58

Jlekymu, yac.

36

MpakTnyeckune 3aHATAA, Yac.

18

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

10

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

14

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

122

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
ObLenpoceccroHanbHble |OMK-4 CrocobeH NPOBOANUTL U3MEPEHUS 1 Hab/IoAEHNS B chepe NPOdECCMOHaLHOM
KOMMETEHL MK [IeATeNbHOCTU, 06pabaThbiBaTh U NPeACTABNATb S3KCNEPUMEHTA/bHbIE laHHbIE
OlK-4. 2 YMeeT NpUMeHATL COBPEMEHHbIE NOAXO0Ab! 411 NOAYyYeHNs, aHaun3a u
BU3YasIbHOr 0 MPeACTaB/eHNs Pe3ybTaToB 3KCNePYMEHTaIbHBIX Y TEOPETUYECKUX
1ccneaoBaHuii
O6LLenpotheccroHanbHble OlMK-7 CnocobeH aHaIM31poBaTh, COCTaBNAT W NPUMEHATL TEXHWUECKYI0
KOMMETEHLMN AOKYMEHTALWIO, CBA3AHHYIO C npogeccMoHanbHOM AEATENbHOCTbIO, B COOTBETCTBIM C
[EVCTBYHOLLMMN HOPMATUBHbLIMU JOKYMEHTaMM B COOTBETCTBYIOLLEN OTpac/Iun
OrlK-7. 2 PaspabaTbIBaeT, MCNOMb3YET, CUCTEMATMINPYET 1 aHANM3NPYET METOLUYECKYHO,
Hay4HO-TEXHWUYECKYIO Y TEXHOMOMMYECKYIO IUTepaTypy ANs NPUHATUA peLleHuli B
Hay4YHbIX MCCNef0BaHMSAX 1 B NPAKTUYECKOM TEXHUYECKOW AEATENBHOCTM
YHvBepcaibHble YK-1 Cnoco6eH 0oCyLecTBAATb MOUCK, KPUTUUECKWIA aHa/IN3 1 CUHTE3 MHopMaLImu,
KOMMETEHL MK NMPUMEHSTb CUCTEMHbI NOAX0/ ANS PeLleHnst NOCTaBNEHHbIX 3a4au
YK-1. 1 3HaeT npuHumnbl c6opa, 0T6opa 1 0606LLEHMS MHDOPMaLMN.

2. Tpe6oBaHunsa HI'TY K nnaHnpyembIM pesysibTaTtaM 06y4YeHUs, COOTHECEHHbIM C

NHANKATOpPaMM OCTUXKEHNS] KOMMETEHL Wi

Tabnuua 2.1

NHAMKaTOpbl AOCTVKEHUS] KOMMETEHLWIA

PesynbtaTbl 06yyeHns

®opMbI OpraHuzaLmm

3aHATUN

OIIK-4. 2 YMeeT npuMMeHATH cOBpeMeHHbIe MOAXO0/bI 1JIs1 HOJyYeHHs],
aHAJIN32 U BU3YAJIBHOI'0 NMPeICTABJICHHS Pe3yJbTaTOB YKCIePUMEHTAIbHBIX
1 TeopeTHIeCKUX Hccile 0BAHNMH

YMeThb peLath ypaBHeHve LLpeanHrepa Ans NpocTeilLnX KBaHTOBOMEXaHUYECKIX
cucTeM

Nekumm; MNpakTUYecKme 3aHATUS,;
CamocTonTeNlbHas paboTa

OIIK-7. 2 Pa3pabaTbpiBaeT, HCIOJIb3YyeT, CHCTEMATH3HPYET H AaHATH3HPYET
METOANYECKYIO, HAYYHO-TEXHHYECKYI0 H TEXHOJIOTHYeCKYIO JIUTEPATYPY IS
NPHHSATHS PelIeHNii B HAYIHBIX HCCJICI0BAHAAX H B IPAKTHYECKO
TeXHHYeCKOH JesITeJTbHOCTH

AHaIM31poBaTh Hay4HY0 IUTepaTypy B 06/1aCTU KBAHTOBOW MEXAHUKN U (IU3MKK
TBEPAOro Tena

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTensHas paborta

YK-1. 1 3naeT npuHOHIBI cGopa, 0TGOpa H 0000 meHust HHPOPMAHHA.

OCHOBHbIe KOHLEMUMU 1 NOJIOXKEHWNS KBAHTOBOW MeXaHNKM

JNekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

MeTb NpeacTaBneHne 0 CBA3W KBAHTOBOWM MEXaHWKM C ApYrMMU pasaenamm
(hM3MKN N MATEPUAIOBEAEHMS.

JNekuwnn; MNpakTrnyeckme 3aHATUS;
CamocTosTensHas paboTa

3. CofepykaHue 1 CTPYKTypa ANCUMUNNHBI

Tabnuua 3.1
N3 Hux B AKTUBHbBIE NHankaTopbl
TeMbl NeKuwii Uack! |Gopwe mpakr. | | AocTxenins
noar., vac. PMb!, ' KOMMEeTeHLNIA
CemecTp: 5
AnpakTnyeckasn eguHmua: MpengocbiIKN BO3HUKHOBEHMS KBAHTOBOW MeXaHUKM
1. i3any4yeHne abCoNOTHO YepHOro Tena. PoToadgeKT. OMK-7.2 YK
3kcnepumeHT eitrepa — MapcaeHa. Mogenb atoma 4 0 0 1 1 '
BoZopopaa Bopa. '

Anpaktuyeckada egmHunua: basoBble KOHLUeNUNK




2. YpaBHeHue LLpéamHrepa. JInHeliHOCTb. Vicnonb3oBaHune OMK-4.2 O
KOMNEKCHBIX yncen. Cynepnosuuus. NHTephepomeTp 2 0 K-7.2 YKl 1
Maxa — LleHgepa. o '
3. KBaHTOBas 3anyTaHHOCTb 2 0 OI'IK_-17.12,YK
4. KoHuenuws Nyw [e bpoiins. [guxeHne cBO60OAHOIo 5 0 OrK-4.2,0I1
3/eKTPOHa. BonHOBOI nakerT. K-7.2,YK-1.1
5. OnepaTop MoMeHTa. IHTepnpeTaLm BOSHOBOW 5 0 VK-1.1
yHKL MW,
6. BepoATHOCTb 2 0 YK-1.1
7. BonHoBble (hyHKLMK 1 NpeobpaszoBaHme Pypbe. 2 0 VK-1.1
HeonpegeneHHOCTb.
AngakTnyeckas eauHuua: OAHOMEPHbIR NoTeHUwan
8. YacTnua B 6eCKOHEYHO ry6oKol NOTeHLUMaIbHON Ame 4 0 Or1K-4.2,011

' 4 y 4 K-7.2,YK-1.1
9. FapMOHMYECKMI1 OCLMAATOP 4 0 OI'IK_-14.12,YK
10. YacTnua B NOTEHLMANbHON AMe KOHEYHOI Fy6UHbI 2 0 OI‘IK_—14.12,YK
11. MNpoxoxaeHne YyacTuLbl Yepe3 04HOMEPHbII 5 0 OMnK-4.2,YK
NoTeHUMaNbHbI 6apbep -1.1
OunpakTndeckas eguHuua: Mogenb aToma Bogoposa
12. Mogenb atoma Bogopoaa 8 0 OI‘IK_—14.12,YK

N3 HuX B NHankKaTopbl
TeMbl NPakTecKkux Yacb! |chopme npaxT. qJAOK,TV,”jH:;i noctuxenns | Yue6Has feATeNbHOCTb
3aHATUN noAr., vac. PMb!, ' KOMMeTeHLn

CemecTp: 5

AvpakTryeckas eanHmua: MNpenaocbiKi BOSHUKHOBEHUSI KBAHTOBOW MeXaHUKM

1. i3ny4yeHne abcontoTHO
yepHoro Tena. PoTo3(deKT. 4 4 4

OlMK-4.2,0r1

PelueHwe 3agay

Mogenk atoma Bopa K-7.2,YK-1.1
AunpakTndeckas eagnHuua: basoBble KOHUENU MU
2. basoBble KOHLeNumu OrlK-4.2,01

4 4 4

PelLeHWe 3aaa4

KBaHTOBOI MeXaHUKW K-7.2,YK-1.1
AnpakTnyeckas eguHuya: OAHOMEPHbIR NOTeHuwan
o OlK-4.2,0I
3. O HOMepHbIN NoTeHLman 6 2 2 K-7.2,YK-1.1 PelLieHWe 334a4
OvpakTuyeckas egnHuua: Mogenb atoma Bogoposa
OlK-4.2,0I

4. Mogenb atoma Bogoposa 4 4 0

K-7.2,YK-1.1

PelLieHWe 334a4

3.1 lNpakTnyeckas NogrotToBkKa

Tabnuua 3.2

No Tembl 3aHATUIA o
3aHATUI

dopmbl opraHmnsauun

CopepxxaHne NpakTUHeCcKoi NoAroTOBKM
(Bnabl pabor)

1 M3nyyeHne abCONOTHO YepHOro Tena. Mp
doToathhekT. Mogens atoma bopa

BbINoNHAET creaytoLme Buabl paboT:
aHann3 MTepaTypbl, 3aKpenseHne
MpPOiAeHHOro MaTepuana.




2 ba30Bble KOHLENUMM KBaHTOBOI MexaHukn | Mp BbINONHSET cnefytoLme Brabl paboT:
aHanu3 nuTepaTypbl, 3aKpensieHne
NpPoAEHHOro MaTepuana.

3 O[HOMEpHBIA NoTeHUMan Mp BbINonHAET cnepytoLme Buibl pabot:
aHanus nnTepaTypsbl, 3aKpenseHue
NPONJEHHOIO MaTepuana.

4 Mogens atoma BoLopoa Mp BbINonHAET cnepytoLme Buibl pabot:
aHa/IM3 InTepaTypsbl, 3aKpensieHne
NPONJEHHOIO MaTepuana.

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
" ViHanKaTopbl Yackl Ha Uackl Ha
Ne Buabl caMocToATe/IbHOMN paboThl LOCTUKEHNS
< |BbINO/IHEHWNE |KOHCY/TbTaLUK
KOMIMETEHLNI
CemecTp: 5
OnnK-4.2,0MK-
1 |MNoAroToBKa K 3aHATUAM 7.2YK-1.1 32 0

: OpraHu3aums caMoCToATeNbHON PaboTbl CTy4eHTOB HOBOCMOMPCKOro rocyapCTBEHHOINO TEXHUYECKOro
YHVBepCHTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKO. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa].- Hosocunbupcek: N3a-8o HITY, 2016.- 19, [1] c. : Tabsn.- Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

OrK-4.2,0rK-

7.2,YK-1.1 60 0

2 | JononHuTenbHas yuyebHas AesTenlbHOCTb

: OpraHu3aums caMoCToATeNbHON PaboTbl CTyAeHTOB HOBOCMOMPCKOro rocyapCTBEHHOrO TEXHUYECKOro
YHVBEpCHTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKO. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. FO.
CypHuHa].- Hosocunbupcek: N3a-8o HITY, 2016.- 19, [1] c. : Tabsn.- Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

OrlK-4.2,0r1K-

7.2, YK-1.1 30 2

3 |MoaroToBKa K aTTecTauum

. OpraHu3saums camocTosTeNIbHON paboTbl CTyAeHTOB HOBOCMOMPCKOrO rocyAapCTBEHHOIO TEXHUYECKOrO
YHVBEpPCUTETA | METOAMYECKOE PYKOBOACTBO / HOBOCKOG. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. FO.
CypHuHa).- Hosocnbupcek: M3g-so HIFTY, 2016.- 19, [1] c. : Tabn.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

3.3 TexHonorus oby4yeHns

[lns opraHn3aummn n KOHTPOIA CamoCTOATENbHOW PaboThbl 06yHatOLLMXCH, & TaKXe NPOoBeAeHNs
KOHCY/bTauuii NPUMEHSIOTCA UH(OPMALVOHHO-KOMMYHWUKaLMOHHbIE TexXHoorum (Tabs. 3.4).

Tabnuua 3.4
ﬂ,esilTe]'leOCTb |/|HCbOpMaLl,I/IOHHO-KOMMyHMKaLLMOHHbIe TEXHONOT NN
MHthopmMmmpoBaHue Cpefia aneKTpoHHOro 06yyeHmss HI'TY
KoHcynbTMpoBaHue e-mail; Cpefia aneKTpoHHOro obyyeHms HI'TY
KOoHTposib e-mail; Cpefia aneKTpoHHOro obyyeHmst HI' TY
;ﬁ'\élgwae;g; y4eOHbIX Moptan HI'TY; Cpepa 3M1eKTPOHHOro 06y4veHns HI TY

4. MpaBuna aTTecTauum 06yYatoLLMXCsi N0 AUCLMUNINHE

[ns atTecTaymMm obyyaroLmxca no ANCUMNINHe UCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTAaBAATb OLIEHKM MO TPaAULIMOHHON LiKane n 15-ypoBHeBoli ECTS.
KpaTkasi nHchopmaums o bBPC npusegeHa B Tabn. 4.1.




Tabnuua 4.1

OueHnBaeMble BUAbI JeATENbHOCTM 06y4YatoLLMXCS '%Aaﬁ: MaKcMasbHbIN 6asn
CemecTtp: 5
Jlexkyusa: 20 40
Ipaxmuueckue 3auamus: 20 40
3auem: 10 20

B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/IS 3asB/IsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnmuya 4.2
Dopmbl
Kogabl op
o KOHTpONA
KOMMeTeH MNHaMKaTopbl LOCTUXEHUSA KOMMNETEHLNI
Lmin 3auer
OrK-4 OlK-4 2. YMeeT NpuMeHsTb COBPEMEHHbIe NOAXO0Ab! ANA NOMYYEHNS, aHaIn3a 1 BU3yanibHOro +

npeacTaBneHnst pesy/ibTaToB IKCNEPUMEHTAbHBIX 1 TEOPETUYECKUX UCC/EA0BaHNIA

OrK-7 2. Pa3pabaTbIBaeT, UCMO/b3YET, CUCTEMATM3NPYET 1 aHa/IM3NPYeT METOANYECKYHO,
OIMK-7 |Hay4YHO-TEXHWNYECKYIO 1 TEXHOMOTMYECKYIO IMTEPATYPY A8 NPUHSTUS PELLEHWIA B HAYUHbBIX +
NCCNEei0BaHNAX 1 B MPAKTNYECKO TEXHUUECKOI AeATeNbHOCTH

YK-1 |YK-11. 3HaeT npuHumnbl cbopa, 0T6opa 1 0606LLeHNs MHDOPMaLUN. +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMNHE NPeACTaBNeH B NpunoXxeHUn Ne 1 K paGoyel
rnporpavme.

5. Jlutepatypa

OcHoBHas nuTepaTypa
1. Kpacunonesues E. A. KBaHTOBasi MexaHHKa B IPUJIOKEHUAX K (PU3MKe TBEPAOTO Tena : [yueOHoe
nocooue] / E. A. Kpacnoneues.- HoBocubupck: M3n-so HI'TY, 2017.- 354 c. : ni.- Pexxum
mocryma: http://elibrary nstu.ru/source?bib_1d=vtls000236938
2. Capuna M. I1. KeantoBas ¢usuka : yueoHoe mocodue / M. I1. Capuna ; HoBocu6. roc. TexH.
yH-T.- HoBocubupck: U3a-so HI'TY, 2016.- 129, [1] c. : un.- Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000229627
3. bapanosckuii, B. 1. KBanTOBast MexaHUKa 1 KBAHTOBAsi XUMUs : yueOHOe nocobue / B. U.
bapanosckmit. — 3-e m3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 428 c. — ISBN
978-5-8114-3961-4. — Tekcr : anmekTpoHHBIH // JIaHb : 371€KTPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/206195 (mata obopamenus: 13.03.2023). — Pexxum noctyma: ais
aBTOPU3. MIOJIB30BATEIICH.

4. Hasmutouuos, P. I'. KBanToBast MexaHuKa U KBaHTOBAst XUMus . yueOHoe mocobue / P. T
HasmutnuraoB, C. A. HoBukoBa. — JlyOHa : ['ocynapcTBeHHbIN yHUBepcHTeT «/lyOHa», 2021. —
123 ¢c. — ISBN 978-5-89847-631-1. — Texkcr : anexTpoHHsIi // JIaHb : 31eKTpOHHO-OMOIHOTeYHAS

cucrema. — URL: https://e.lanbook.com/book/196986 (nara obpamenus: 13.03.2023). — Pexxum
JOCTYIA: AJsl aBTOPU3. IIOJIb30BaTeNeil.

[lononHnTenbHas nuTepaTypa

1. Bompocs! ais caMoKOHTPOsIst 3HaHMH 110 pusuke. KBaHTOBass MexaHuka, ctaTuueckas Gusuka :
MeToau4Yeckoe mocodue st 1 u 2 KypcoB Beex crienuanbHocTe / HoBocHO. roc. TeXH. YH-T
[cocT.: A. B. bapanos, B. B. [laseinkos, B. B. Xpucrodopos].- HoBocubupck: U3a-so HI'TY,
2016.- 13, [2] c.- Pesxxum mocryma: http://elibrary.nstu.ru/source?bib _1d=vtls000228525



NHTepHeT-pecypcsl

1. Coursera : global online learning platform. — [website]. — URL: https://www.coursera.org/ (date
of the application: 14.03.2022). — Text : electronic.

6. MeToanyeckoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHue

1. Opranu3anys caMoCTOsATENbHOM paboTh! cTyAeHTOB HoBOCHOMPCKOTro rocy1apcTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETA . METOANYECKOe pykoBoACcTBO / HoBocuO. roc. TexH. yH-T ; [cocT.: FO.
B. Hukutus, T. Y0. Cyprnna].- HoBocubupcek: U3x-so HI'TY, 2016.- 19, [1] c. : Tabn.- Pexum
nocrtymna: http://elibrary.nstu.ru/source?bib_1d=vtls000234042

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme

Vcnonb3oBaHve cneuyanm3MpoBaHHOIO NMPOrpaMMHOro obecneyeHns Ans n3yveHns AUCLUNANHBGI
He TpebyeTcs

6.3 NHhopMaLyoHHble TEXHONOTnK

Mpw ocyLecTBNeHM 06pa3oBaTeNbHOro NpoLecca Mo AUCUMNANHE NPUMEHSAIOTCA 3EMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHOMONWiA, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUSA B 3/IEKTPOHHOIN MH(hOpMaLMOHHO-06pa3oBatenibHON cpeabl HITY.

7. MaTepuranbHO-TeEXHMNYECKOE 06ecneyeHmne

KomnnekT o060pyaoBaHUs

Ne HanmeHoBaHue Ha3HaueHue

1 |KomnnekT MynbTUMeAMIAHOrO 060pyaoBaHus | TpaHcnyums yue6HOro Matepuana
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1. OO6006meHHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB JUCIHIIMHBI

OO6o6mieHHas cTpykTypa (GoHIa OIEHOYHBIX CPEACTB MO AucuMIIMHe KBaHTOBas MexaHUKa
npezcrasiena B Tabnuue. COBOKYITHOCTh pe3yJIbTaTOB 00YUYEHHUS 110 JUCHUIUIMHE COOTHECEHA C YPOBHIMHU
c(OpMHUPOBAHHOCTH KOMIIETEHIIUN U COOTHECEHHBIMU C HUMHU MHAMKaTOpamMu. MHAMKATOPBI JOCTUKEHUS
KOMITETEHIIMM U3MEPSIEMBI C TIOMOILBIO CPEJICTB TEKYIIEH U MPOMEXKYTOYHOM aTTECTAIlMHU 110 JMCUMILINHE
KBanrtoBas mexaHuka.

Tabmumna

JTanbl OLEHKH Pe3yJIbTATOB 00y4eHus U
COOTHECEHHBIX ¢ HUMHU HHIMKATOPOB
JOCTHIKEHHSI KOMIeTeHIMit

snekTpoHa. BomHOBOM — maker.

dDopMupyeMble HNuaukaTtopsl Meponpusirus
KOMIIeTeHMH KOMIeTeHI Ui Temer TEKYIIEro KOHTPOJI IIpomexyTounas
(koHTpOJIbHAS
padora, KypcoBoi arrecrauus
(3Kx3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-4  CmocobeH|2. YMeeT npuMeHATh |["apMOHUYECKII ocuunsaTop | Beimoanenue 3ader, BOompocH 1-7,
MIPOBOJIUTH COBpPEMEHHBIE Konnenmuss Jlyn J[le Bpoiinsd. [caMoCTOSTENBHBIX 3a7a9u
H3MEpeHUs Y |TIOJXOMBI ISt JBuxenue cBOOOAHOTO|paboT pa3HOro BHIA,
HaOmoneHus B cdepe |momydeHus, aHaiamuza |dyekTpoHa. BonHOBO#  maker.|B TOM quclie
npodeccroHabHOI  |M BU3yaJIbHOTO Monens aToMa BOZIOPO/Ia | MUCEMEHHBIX
JIeSITENIbHOCTH, MpeICTaBICHUS IIpoxoxaeHre YacTUIBl Yepe3|MOMAIlHUX 3aJlaHui
00pabaTbIBaTh U |pe3yJbTaToB OJIHOMEPHBIi MOTEeHLIUATIBHBIHN | IO TeMaM:
MIPEICTaBIIAT SKCIEpUMCHTANBHBIX |Oapbep YpaBHenue lllpénmarepa.|YpaBHeHHE
SKCIICPUMEHTAIBHEIC |H TEOPETHIECKUX JIMHEHHOCTb. HUcnonp3oBanue | [LIpémuarepa,
JTAaHHEIC HCCIICIOBaHHUN KOMILUTEKCHBIX YHCeII. | 4acTHIa B
Cynepnosumus. MaTtepdepomeTp |OeckoHETHO
Maxa — lennmepa. Yactuma B|TiyOoKoi
0OECKOHEYHO rITyOOKOH | TOTEHIIUAIBHON sIMe
noTeHuMaldbHOM siMe Yactuua B
MOTEHIUAIbHON M€ KOHEUHOH
Ty OUHBI
OIIK-7  CmnocobeH|2. Pa3zpabaTsiBaer, Wznydenne abcomoTHO depHOTo |BrimomHeHue 3auet, Bonpocs 8-14,
aHAITU3UPOBATh, HCTIONB3YeT, tena. ®oto3hexT. IKCIEPUMEHT | CAMOCTOSTEIBHBIX 3a/1aun
COCTaBJISITh u|cuctematusupyetr u  [['eiirepa — Mapcaena. Mogenb [paboT pa3Horo Buia,
MPUMEHSTh aHAIM3HUPYET atoma Bojoposa bopa. Kantosas (B TOM qHcie
TEXHUYECKYIO METOIIMYECKYIO, 3armytanHOCTh Konnerst JIyu Jle | muceMeHHBIX
JIOKYMEHTAIIHIO, HAYYHO- Bpoiins. JIBmxkeHne CcBOOOIHOTO|IOMAITHUX — 3aJaHHA
CBSA3aHHYIO C|TeXHUYECKYIO U 9JeKTpoHa. BoyiHOBOM  maker.|mo TeMaM:
NpOo(ECCHOHANBHON |TEXHOJOTHYECKYI0 | YpaBHEHHE Ipénunrepa.|YpaBHeHue
JIeSITENIbHOCTBIO,  B|JIUTEpaTypy Uit JIuHeiHoCTb. HUcnonb3oBanue | LIpénunrepa JUTSt
COOTBETCTBUU C|IpUHATHUS pEeLIEHU B | KOMIUIEKCHBIX YyHUCell. |aToMa BOJIOPO/JIA,
JIEHCTBYIOIIUMU Hay4YHBIX Cynepniosunusi. MHTEpdEpoMeTp [MCTIOIh30BaHUE
HOPMAaTUBHBIMH nccienoBaHusax U B |Maxa — Ilennepa. Yactuna B|KOMIUIEKCHBIX YHCEN,
JIOKyMEHTaMU B |[IPAaKTUYECKON 06EeCKOHEUHO riryOOKOH | M3y deHre
COOTBETCTBYIOIIEH |TEXHHUYECKOM MOTEHIINATLHON sSIMe abCOJIFOTHO YEPHOTO
oTpaciu JeSITeTbHOCTH Tena, GoTorpexT.
YK-1 CrocobeH | 1. 3naer npunnuns!  |BeposrtHocts BonHoBBIE (yHKITNE | BRITOTHEHIE 3ager, Bompochl 15-
OCYILECTBIISATh cbopa, otbopa n u npeoOpa3oBaHue Dypbe. | cCaMOCTOSTENBHBIX 21, 3apaun
TIOUCK, KPUTHYECKUIT |0000IIeHus Heonpenenennocts. paboT pasHOrO BHUAA,
aHallM3 ®  CHHTE3|MH(pOpPMaLuu. Tl'apmonunueckuii OCLIWIIATOD B TOM qyuclie
uHpOpMAaLUH, UznyyeHne aOCONIOTHO YEPHOTO|MHChMEHHBIX
MPUMEHSTD tena. @ororddext. IKCIESPUMEHT | IOMAITHUX  3aIaHHHA
CUCTEeMHBIH TOIXOJ leifrepa — Mapcaena. Mogenb|no TtemaMm: MOZEIb
TSt penieHus aroma Bogopona bopa. Ksanrtoas |aToma Oopa,
IIOCTABJICHHBIX 3a7a4 3anytanHocTh Konuenuus Jlyu Jle | nBuxenue
Bpoiutsa. JIBmwkeHue cBOOOIHOTO|CBOOOTHOTO

3JIEKTPOHA, BOJIHOBOM
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Mopens aToMa BOJOPO/a | MaKer, orepaTop
Omneparop MOMEHTA. | MOMEHTA.
Wntepnperauuu BOJIHOBOM
¢ynkuuu. [TpoxokaeHrEe YaCTUIIBI
uepes OJIHOMEPHBIN
MTOTCHIUATHHBIN Gapbep
YpaBuenue Ipénunrepa.
JIuHeHOCTB. Hcnonb3oBanue
KOMILIEKCHBIX YHUCEIL.
Cynepriosunius.  MHTEpdepomMeTp
Maxa — llengepa. Yactuma B
0eCcKOHEeYHO riyOokon
noteHuanpHo same Yactuma B
MOTEHUUAJIbHON sIME KOHEYHOU
TITyOUHBI

2. MeTtoauka oleHKH 3TanoB ()OpMHUPOBAHUA KOMIETEHIHHA MO TMCIUILINHE

Pesynbratel 00y4deHHs 0O JMCLUIUIMHE, COOTHECEHHBIE C YCTaHOBJIEHHBIMH B IIPOTrpaMMe
WHJUKATOPaMU JTOCTH)KCHMS KOMIIETCHIMH IPOBEPSIOTCA IIPU IIPOBENCHUM MEPONPUATHA TEKYyIIEeH
aTTecTaluy (KOHTPOJIS) B IPOLIECCE N3YUEHUS TUCIMILIMHBI, YKa3aHHBIX B TaOnuLe paszjena 1.

[TpoMexxyTodHas aTTecTalds MO AMCHMIJIMHE TIPOBOJIUTCA B 5 cemecTpe - B (opme 3adera,
KOTOPBII HalpaBlieH Ha OLIEHKY C(HOPMUPOBAHHOCTH PE3YJIbTaTOB OOYUYEHHS MO AUCUUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C YCTAaHOBJIICHHBIMA B NPOrpaMMe HHAUKaTOpaMu AocTwkeHus kommetreHnuit OITK-4,
OIIK-7, YK-1 1 cooTHECEHHBIX C HUMU UHAMKATOPOB. (CM. Tabnuiy paszzuena 1).

3aueT NpoBOJAUTCS B MMCbMEHHON (opMe, TIo Ouieram

OO0ue mpaBuia BBICTABICHUS OLIEHOK TEKYIEH U MPOMEKYTOUHON aTTeCTalluy MO JAUCIUILINHE
oTpeensaoTcs 0alIbHO-PEUTUHIOBOM CUCTEMOM, IPUBEIEHHON B pabouell mporpaMMe AUCIUILIUHBL.

Ha ocHOBaHMM KpUTEpUEB, IPUBENCHHBIX B 1. 3, OCYILECTBISAETCSA OLIEHKAa YPOBHEN TOCTUTHYTHIX
pe3yabTaTOB OOYYEHHS IO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMH B MPOTPaMM€E WHIUKATOPaMHU
noctxenus komnerenuuit OIK-4, OIIK-7, YK-1, 3akpenieHHbIX 32 AUCIUTITHHOM.

3. O0mas xapakTepucTHKA YPOBHeil pe3yJIbTaTOB 00y4YeHHUs, COOTHECEHHBIX ¢ HHAUKATOPAMH
JAOCTHKEHHMS] KOMIIeTeHIUH

ITIpoaBunyThIi. TeopeTnueckoe conepkaHue Kypca OCBOEHO MOJHOCTEIO. CTYAEHT JEMOHCTPUPYET
cucTeMaTu4yeckoe M NIyOOKoe NMOHMMaHHE y4eOHOro Marepuana U CIOCOOHOCTh K CaMOCTOSITEIbHOMY
MOTIOJIHEHUIO M OOHOBJICHHIO 3HAaHMH B XOJie JajbHeWied ydeOHOW paboThl M mIpodeccrnoHaTbHON
nesitennbHOCTH. CopmupoBaHbl HEOOXOAMMBbIE HAaBBIKM MpPaKTU4YECKO paboThl. Bee yueOHble 3amaHus,
IPeIyCMOTPEHHBIE MPOTpaMMOi 0OyueHMs, BBIIIOJHEHBI KaueCTBEHHO, Oe3 3amedaHuil. Pe3ymbraThl
00y4eHus M0 AUCLUHUILIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B ITPOrpaMMe MHIUKATOPaMU JOCTHUKEHHUS
KOMITETEHIIN, OLIEHEHbI YUCIOM 0aJUIOB, BXOAAIINM B IMANa30H MPOJBUHYTOTO YPOBHSL.

Ba3zoBslii. TeopeTnueckoe coaeprkanue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM IS TaTbHEH IS
y4eObl ¥ Tpo(hecCHOHANBHOM AesTenbHOCTH. HaBbiku mpakTuuecKoit paboTel chopmMupoBaHbl Ha 6a30BOM
ypoBHe. Bce npemxycMoTpeHHBIe TTpOrpaMMoi 00ydeHus1 yaeOHbIe 3a/IaHUs BBIMTOJTHEHBI ¢ HEOOIBIITMMHI
MOTPEIIHOCTAMH. Pe3ynpTaThl 00y4eHHS 1O JUCHUILIUHE, COOTHECEHHBIE C YCTaHOBIEHHBIMU B
IporpaMMe WHIUKAaTOpaMH JOCTHUKEHHS] KOMIIETEHIIUN, OLIEHEHBI YUCIIOM OallJIoB B Mpeenax 0a30Boro
YPOBHS.

IloporoBelii. TeopeTuueckoe coaepKaHUE Kypca OCBOGHO B 00beMe, HEOOXOAMMOM JUIS
JTanpHENIe yueosl U nmpodecCHOHATBHON NeATeTbHOCTH. HekoTophle MpakTUYeCKHUe HaBBIKA PaOOTHI
chopMupoBaHbl ¢ TmpoOenamu. YueOHble 3aJaHMs, NPEAYCMOTPEHHBIE MporpaMMol 00y4eHus,
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BBITMOJIHSUIUCH C OIIKMOKaMU, UCIIPaBICHHBIMU TOJ1 PyKOBOJICTBOM IpenojaBaTesis. Pe3ynbraTel o0yueHus
M0 JUCIUIUIMHE, COOTHECEHHbIE C YCTAHOBJICHHBIMH B MPOrpaMMe HHAMUKATOPAMH JOCTHUXKEHUS
KOMIIETEHIIN, OILICHEHbI YUCJIOM 0aJUIOB B IIpejieax MOPOroBOro YPOBHS.

Hu:ke moporosoro. Teoperuueckoe coiepikaHue Kypca ocBoeHO (parmentapHo. HeoOxomumebie
HABBIKM MPAKTUYECKOH paboThl c(HOpMUPOBAHBI MHMHHUMAIbHO. BONBIIMHCTBO Yy4eOHBIX 3aJlaHUM,
MPEyCMOTPEHHBIX MPOTrpaMMOi OOydYeHUs, HE BBHIMOTHEHBI. Pe3ynbTrarhl OOy4YeHHS 1O TUCIUILIMHE,
COOTHECEHHbIE C YCTAHOBJICHHBIMH B MPOrpaMMe MHAMKATOPaMH JOCTHUKEHHSI KOMIIETEHIINH, OILICHEHbI
YUCJIOM 0aJIOB, BXOJSIINX B JUANIA30H HUYKE TOPOTOBOTO YPOBHSL.



DenepanbHOE FOCYAaPCTBEHHOE OI0/PKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBINH TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeeHusi B MAITUHOCTPOCHUN

ITacnopr 3a4era
1o aucuuiuinHe «KBaHTOBass MEXaHUKa», 5 CEMECTP

1. Meroauka oleHKH

3adeT MpoBOIUTCS B MUCHMEHHOM (hopMe, TIo OmiteTam. brsiet cocTouT u3 2 BOpocoB | 2 33134
U (hopMuUpyeTcs 1Mo CIEAYIOIEMY TPaBUITY:
— TIEpBBIA BOMPOC BEIOMpaeTcst U3 tuanasona Bornpocos 1-10;
— BTOpOM BOIpOC U3 quana3oHa Borpocos 10-21;
— TPETHU U YETBEPTHIHA BOIPOC — 3aa4H.
Takum 00pazom, IPOBEPSIOTCS pe3yNIbTAaThl 00yUEHHs M0 AUCIUILINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B ITPOrpaMMe WHINKATOPAMH JOCTH)KEHUSI KOMITCTCHIINH .
Ha 3auere mpenomaBarenb BIpaBe 3aJaBaTh CTYACHTY YTOUHSIOIIME W IOTIOJHHUTEIHHBIC
BOIPOCHI U3 00111ero niepedns (1. 4).

dopma OusIeTa 1151 3a4eTa
HOBOCHBHPCKHUH FOCYI[APCTBEHHBIVI TEXHUYECKUI YHUBEPCUTET
Qaxynsrer MT

Buier Ne
K 3a4eTy 1o nucuuruinHe «KBaHTOBasi MEXaHUKa

1. O6mme cBoiicTBa oqHOMepHOTro ypaBHenus [lIpeaunrepa
2. CrexTp aToMa Bojopoza. [ maBHOe U pananbHOE KBAaHTOBBIE YUCIIA.
3-4. 3amaum (mpecTaBIeHBI B KOHIIE (aiiia)

YTBepkaato: 3aB. kadenpoi noJkHOCTh, DO
(moamuce)

(mara)

2. Kpurtepumn ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH i

OtBer Ha Oujer Juid 3a4yeTa 3aCUMTHIBACTCS Ha NMPOABHHYTOM YpPOBHE, €CIIM CTYAEHT
IPOBOJUT CPAaBHUTEIbHBIA KOMILJIEKCHBIM aHAN3 MaTepuana, BIBIAET MpoOIeMBbl, peaIaraet
MEXaHU3Mbl MX PEIICHUs, IPEICTaBISAET KOJIWYECTBEHHBIE XapaKTEPUCTHKU OIPEAEIICHHBIX
IPOLIECCOB, MPUBOAUT KOHKPETHBIE MPUMEPHI, HE TOIMYyCKaeT OMIMOOK M CIOCcOoOeH 000CHOBAThH
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BBIOOp MeTona perieHus 3amayd. COBOKYIHOCTh pE3YJIbTATOB OOYYEHHUS MO JUCIUILIAHE
(MOAYTI0) U COOTHECEHHBIX C HUMH WHAMKATOPOB JOCTHKCHHS KOMIIETCHIIMH HE COACPKHUT
npo0esioB. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIMH C(HOPMHUPOBAHBI B TOJHOM OOBEME.
Onenka cocrasisiet om 18 oo 20 6annos.

OtBeT Ha OWJIeT /IS 3a4eTa 3aCUUTHIBACTCS HA 0230BOM YPOBHE, €CIIH CTYJCHT ITPU OTBETE
Ha BOMNPOCH (POPMYIHPYET OCHOBHBIE TMOHSATHS, NAET XapaKTCPUCTHUKY IMPOIECCOB, SIBICHUU,
NPOBOJUT aHAIIU3 MPUYWH, YCIOBUHN, CIIOCOOEH MPEICTABUTh KOJMYECTBCHHBIC M KaYeCTBEHHbBIE
XapaKTePUCTHKU IPOIIECCOB, HE JIOMYCKAeT CYIICCTBEHHBIX OIIMOOK TPU PEIICHUU 3aJaqH.
COBOKYITHOCTh pe3yJIbTATOB O0YYCHHUS MO AMCIUILUIMHE U COOTHECEHHBIX C HUMH HHIUKATOPOB
JTOCTHKEHUS KOMIIETEHITHI COJIEP>KUT HECYIIECTBEHHBIC MPOOEIbl. Y CTAHOBJICHHBIC B IPOTPAMME
KOMITETCHIINH c(hOpMHUPOBaHbI Ha 6a30BoM ypoBHe. OtieHka coctaBiseT om 14 0o 17 6annos.

OTBer Ha OwJIeT 17151 3a4eTa 3aCUUTHIBACTCS HAa MOPOTOBOM YPOBHE, €CITH CTYCHT IIPH OTBETE
Ha BOIPOCHI JIaCT OINPECIICHHE OCHOBHBIX MOHSITHH, MOXKET T0Ka3aTh NPUIHMHHO-CJICICTBCHHBIC
CBSI3M SIBJICHUW, TIPU PEIICHUU 3aJa4d JOMyCKAeT HEMPUHIUIHAIBHBIC OMIMOKH, HampuMmep,
BbIUUCIUTENbHBIE. COBOKYITHOCTh PE3YJIbTATOB OOYYCHHS 1O JUCHHUILUIMHE U COOTHECEHHBIX C
HUMH WHJIAKATOPOB JOCTM)KCHUS KOMIICTCHIIMA COJEPKHUT TPOOENbl. YCTaHOBICHHBIC B
porpaMMe KOMITETCHIIMU COPMHUPOBAHBI Ha MOPOroBoM ypoBHe. OrieHka coctasisiet om 10 do
13 6annos.

OtBer Ha OWJET U 3aYeTa CYMTACTCS HEYHAOBJIETBOPUTEIbHBIM (HUXKE MOPOrOBOIO
YPOBHSI), €CJIM CTYJIEHT NPU OTBETEC HA BOIPOCHI HE JIACT OINPEICIICHUN OCHOBHBIX TOHSTHH, HE
CIOCOOCH MOKa3aTh MPUYMHHO-CJICICTBCHHBIC CBS3M SIBJICHUI, IPU PEIICHUH 3a]aud JIOMyCKaeT
NPUHIMITHAATRHBIE  OMMUOKA. COBOKYIHOCTh pPE3yJbTAaTOB OOYYCHHS 10 JUCIHHUIUIMHE U
COOTHECEHHBIX C HUMHU HWHJUKATOPOB JIOCTHIKCHUS KOMIICTCHIMI COJCPKUT CYIICCTBEHHbBIE
po0OeItbl. Y CTaHOBJICHHBIE B MPOTpaMMe KOMIIETCHIIMHA He chopMUpoBaHbl. OTEHKa COCTABIISET
menee 10 bannos.

3. IlIkana oneHkKu

3auer cuuTaeTcs CIaHHBIM, €CJIM CyMMa 0aJlIoB 10 BCeM 3a1aHusIM Ouiera coctasisier ot 10
1o 20 6amtoB BkmountensHo. Cymma MeHee 10 OamioB mpu3HAeTCs HEYJOBIETBOPUTEIbHBIM
Pe3yIbTaTOM MPOMEKYTOUYHON aTTECTALUU MO TUCIUIUINHE.

B oOwmieil omeHke Mo OUCHMIUIMHE Oalibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBHM C
IpaBuJIaMu OAJIbHO-PEUTUHIOBOM CHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. BOl'lpOCbI K 3a4€Ty M0 AUCHUIIJIHHE «KBaHTOBasi MeXaHHKA»

N3nmyuenue abCOIIOTHO YEPHOTO TeNa

dotosdp ekt

Mopens atoma 60pa

I'unoresa Jle bponns

KBaHTOBO-BOJIHOBOM yanu3m

BonnoBas ynkius

Vpasuenue llpénnnrepa

O6ume cBoiicTBa oqHOMEepHOr0 ypaBHeHus Llpenunrepa
Heonpenenennocts I'eitzendepra

0. Cranmonapuslie perienust ypasaenus LIpéaunrepa B atome Boiopoa
11. KBaHTOBBIC YHCIIa JIsl aTOMa BOJIOPOa

12. Cnextp aToma Bojopoa. ['maBHOE U pajinanbHOE KBAHTOBBIE YUCIIA
13. Oneparop MmomeHTa

14. Oneparop >Heprun

15. HopmupoBka BOJTHOBBIX (PYHKIIHIA

BOoo~NoORWDNE



16. PaccessHue Ha OTHOMEPHOM TIOTCHIIHAIIC

17. Yactuna B moTEHIUMAIBHOM siMe

18. 'apMOHMYECKHUI OCIIILISATOP

19. IlpeoGpazoBanue Pypre 111 BOIHOBBIX (DYHKITHNA
20. KBaHTOBas 3a1yTaHHOCTh

21. BonmHOBOI makeT

IMpumepsl 3a1a4 1015 3a4éTa
3. YHacTuna 3akiaroueHa MEXAy JIBYMs HEMPOHUIIAEMbIMU CTEHKAMH, PACIIOJI0KEHHBIMU B TOYKAX
X = -a ¥ X = a. Halitu coOCTBEHHBIE COCTOSHUA.
4, YacTuia npuBeAcHa B COCTOSIHUE C BOJTHOBOM (PyHKITHEH

Asi X
sm(a)

0,x<0,x>a.

Y(x) = ,0<x < aq;

BbruncnuTe HOpMUPOBOUHYIO KOHCTAHTY A.



