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1. HEJIU U 3AJJAYN TUCHUITIMHBI

1.1. Hean gaucuMninHbl

(dbopMHUpOBaHNUE Yy CTYICHTOB MPEJCTaBICHUN O KBAHTOBO-MEXaHUYECKUX
3aKOHOMEPHOCTAX, JIeKAIlMX B OCHOBE COBPEMEHHOM (U3MKH H  €e
byHIaMEHTAIBHBIX MTPUIIOKECHUH.

1.2. 3agauu ocBOeHUSA TUCIUTIIIHHEI

- U3y4Y€HHE OCHOBHBIX 3aKOHOB M MaTEMaTHYECKOro amrapara KBaHTOBOMU
MEXaHUKH; - (OPMUPOBAHHUE HABBHIKOB NMPUMEHEHHUS ITHX 3aKOHOB JIJIsS aHaAIM3a
JTWHAMUKA MUKPOYACTUI] U (PU3UIECKUX CBOMCTB PABHOBECHBIX MAKPOCKOITUYECKHUX
cucteM; - oOy4eHHE PelIeHNI0 KOHKPETHBIX 3a7]a4 KBAHTOBON MEXaHUKHU.

2. MECTO JUCHIUIIJIMHBI B CTPYKTYPE OIIOII
Huciunnaa «KBaHTOBass MeEXaHUKa» OTHOCUTCS K  AUCIUIUIMHAM
BapUATUBHOMN YacTH (JUCIUTIIIMHA 11O BEIOOPY) yacTu 6s0ka b1.

3. HEPEUYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCIUIIJIMHE

[Ipouecc u3yuenus: nucuuiuinHbl «KBaHTOBas MexaHMKa» HampaBleH Ha
(dbopMUpOBaHKE CIETYIOMNX KOMIIETSHIINH]:

OIIK-2 - cmocoOHOCTBIO JAEMOHCTPUPOBAaTh 0a30BbIE 3HAHUA B 0O0JACTU
€CTECTBEHHOHAYYHBIX JUCIMIUIMH W TOTOBHOCTBHIO HCIOJIB30BaTh OCHOBHBIE
3aKOHBI B Mpo(ecCHOHAIBbHON  AESITENBbHOCTH,  NPUMEHSITh  METOJbI
MaTeMaTHYeCKOro0  aHalu3a M MOJCIUPOBAaHUSA,  TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO HCCIIeIOBAHUS

[1K-1 - crtocOOHOCTBIO K YH4aCTHIO B pa3paboTKE METOI0B MPOTHO3UPOBAHUS
KOJINYECTBEHHBIX XapaKTEPUCTUK TIPOLECCOB, MPOTEKAIOMIUX B KOHKPETHBIX
TEXHUYECKUX CHCTEMaX Ha OCHOBE CYIIECTBYIOLINX METOANK

[TKB-7 - roTOBHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTH IPOOIIEM,
BO3HHKAIOIIUX B X0/ MPO(PECCHOHATBHON ACSITEIbHOCTH, U CIIOCOOEH MPHBIICYD
JUISL UX PEIIeHHs] COOTBETCTBYIOMIMM (PU3UKO-MAaTeMaTHYECKUI anmapaT

Pe3yabTarhl 00y4eHHs, XapaKTepHU3yIOIIHe

KoMmnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIITUH

OIIK-2 3HaTh OCHOBHBIE TIOJIOKEHUSI HEPEIITUBUCTCKOMN
KBaHTOBOW MEXaHUKH;

YMeTh N0ab30BaThCS TEOPETUUECKUMU 3HAHUSIMU TIPU
aHaJIn3€e pa3HOOOPa3HbIX SBJICHUHN B TBEPBIX TeJlaX
(mOJyNpOBOAHMKAX, METaJUIaxX, TUAJIEKTPUKAX);

Bnaners HaBbIKaMK NPOBEACHUS KAYECTBEHHBIX
TEOPETUYECKUX OLICHOK SIBIICHUM B MUKPOMHUPE C
MO3UINI KBAHTOBOW MEXAHUKH.

[TK-1 3Hath pemieHue ypaBHeHusi lllpenuHrepa u  ero




aHanu3 Ui Ciay4das OJHOMEpPHOIO  JBMXKEHUS
KBAHTOBOM 4YaCTUILIBl B TOTEHUUAIBHBIX MOJISIX
MIPOCTOM reOMeTPUUIECKO (hOPMBI.

YMeTh NPUMEHATH PEACTABIEHNS O KBAHTOBBIX
SIBJICHUAX, UCIIOJIB3YIOIIUXCS IIPU CO3aHUH
PaA3JINYHBIX YCTPONCTB DJIEKTPOHHON TEXHHUKHU.

Bnagerp MaremaTHuecKMM anmapatoM KBaHTOBOM
MEXaHHUKHU;

IIKB-7

3HaTh 00 OCHOBHBIX OTJIMYUSX OMUCAHUS JABUKCHHA B
KJIaCCUYE€CKOM MEXaHUKE U KBAHTOBOM MCXAaHHKCE,

YMeTh NpUMEHSTh 3HaHHS O CBOMCTBAX OINEPATOPOB,
UCTIOJNIB3YIOMINXCSA I U300paXeHHs] PU3NIECKUX
BEJIMYMH B KBAHTOBOM MEXaHUKE, COOCTBEHHBIX
(GYHKIMSAX U COOCTBEHHBIX 3HAYCHUSIX ONEPaTOPOB;

BJIaI[CTB TCOPCTUICCKHUMHU 3HAHUAMU, HCO6XOI[I/IMI>IMI/I
JJIS aHaJIn3a (I)I/I?)I/I‘{CCKI/IX SIBJICHUM B TBCPAbLIX TCJIaX

4. ObBBEM JUCHUIIJINHBI
OO0mast TpyA0EMKOCTh AMCUUIIINHBI «KBaHTOBas MEXaHUKa» COCTaBIsAET 3

3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHasi popma oOyueHust
§ Beero Cemectpsl
Buasl yueO6HOM paboThI
4acoB 4
AyauTopHbIe 3aHATHA (BCero) 36 36
B ToMm uncie:
Jlexu 18 18
[IpakTuyeckue 3anstus (I13) 18 18
CamocrosiTtesibHasi paboTa 72 72
Buapl npoMexyTOYHOM aTTecTaluu - 3a4eT ¢ N +
OLIEHKOU
OO01mast Tpy10€MKOCTh
aKaJIeMUYECKHE YaChl 108 108
3.€. 3 3

5.1

5. COAEPKAHME JUCLHMIIIUHBI (MOYJIST)

Conep:xanue

pas3aejioB AUCHUIIJINHbI 4 pacupeacjacHuc



TPYA0EMKOCTH 10 BUAAM 3aHATHI

ouyHasi Gopma o0yueHust

Ne
/i

HawnmenoBanme Tembl

Copnepixanue paszena

Jlexiy

[Ipax
3aH.

CPC

Bcero,
yac

1

OCHOBHEBIE OHATUA
KBAaHTOBOU MEXaHUKHU

3HaueHue M 3ajadn Kypca
«KBanToBas MeXaHHKa u
CTaTHUCTUYECKAs buzukar.
CooTHolIEHNE MEXKIY
KJIACCUYECKOU 51 KBaHTOBOM
MEXaHUKOH.
KopnyckynsipHo-BoaHOBOMI
nyamu3Mm.  Oddext  KommroHa,
doTosneKTpuUecKuit 3P PexT.
Hudpakmus smextpoHoB. [TpuHiun
HeomnpeneneHHocter [eiizenbepra.
Bosnbl ne bporins.
BonnoBas ¢ynkmus. TpebGoBanus,
OpeIbsBIsieMble K BOJIHOBBIM
(GYHKIMSAM B KBAaHTOBOW MEXaHHKE.
[ImoTHOCTB pacnpeneneHus
BEPOSATHOCTH. Hopmuposka
BOTHOBOM (GyHKIMH. COOCTBEHHBIE
3HaYeHUs (PU3UYECKUX BEJINYHH.
[TpuHIMI CyNEPHO3ULINH.
CobcTBeHHbBIE byHKIAN u
COOCTBEHHBIE 3HAYEHUS

dusnueckux BEJIMYNH.
KBasukmaccuueckas BOJIHOBAs

byHKIIUS

24

36

OneparopHas
dhopmMyTupOBKa KBAHTOBOM
MEXaHHUKHU

Omneparopbl (GU3HUYECKUX BEIHYUH.
Hcnonb3oBanue JIMHEWHBIX
CaMOCOTIPSKEHHBIX ONEPaTOPOB ISt
n300pakeHUs (GU3UIECKUX BETUINH
B KBaHTOBOM MEXAHHUKE.
CoOcTBeHHBIC byHKIIII "
COOCTBEHHBIC 3HAUCHUS
oneparopoB. CpenHue 3HAYECHUS
dusnueckux Benu4uH. JIMHEWHEBIE,
3PMUTOBBI ONEPATOPBL.
OpTOroHaNnbHOCTh COOCTBEHHBIX
(GYHKIMI 3pPMHUTOBBIX OIEPATOPOB.
Kommyranus OnepaTopoB.
KommytaTop. OCHOBHBIE NEUCTBUS
C omepaTopaMu:  CJIOXEHHUE U
YMHO>KEHHE OIIepaTOpPOB.

HenpepsiBHbi CIIEKTP
COOCTBEHHBIX 3HAYEHMI OrepaTopa.
DJIEMEHTHI TEOPUU MPEACTABICHUH .

OO0muin METO.I BBEIYMCIICHUS
BEpPOSITHOCTEN pe3yJIbTaToB
WM3MEPEHUI.

Oneparop wummnynbca. Oneparop

24

36




MOMEHTa UMIyJIbca B CPepruyecKoit
cucremMe koopauHaTr. Omeparop
KBaJpaTa MOMEHTa  HUMIIyJbCa.

CobcTBeHHbBIE byHKIAN u
COOCTBEHHBIE  3HAUEHHSA  OITUX
OTIEpPaTOPOB.

Onepatop [T'ammiibToHa (TMOTHOM
DHEPIUN).

Bua omeparopa B NpOU3BOJIBHOM
IpeCTaBICHUN.

HuddepennmpoBanue onepaTopoB
110 BPEMEHU.

VYpasuenue llIpegunrepa

Bpemennoe ypaBHEHUE
[IIpenuHrepa. CranuoHapHsle
cocrossHus. BekTop  miIoTHOCTH
MMOTOKA COCTOSIHUM.

ITagenue YJaCTUIIEI Ha
MNOTEHIUAIBHYIO CTYNEHbKY WM
Oappep. IIpoxokmeHne YacTHUIIBI
yepe3 TMOTCHIHUAIbHBIA  Oapbep.

TyHHETbHBIN ahdexr.
Koaddunment OTpaXKEHUs u
KoaurmeHT MIPOX 0K ICHHUSI.
[IposiBnenus TYHHEJIEHOTO
s dexra: ABTORJICKTPOHHAS

OMHUCCHsI, HOHM3alUs Ta30B B
CHJIIBHOM  DJIEKTPUYECKOM  IIOJIE,
PaauOaKTUBHBIN O-pacma..
TpexmepHbIi MOTCHIUAIbHBIN
6apbep. Monens Kponunra-Ileanu.
Yactunia B OECKOHEUHO TITyOOKOU
MOTEHIMANBHON siMe. JIByMepHast
noteHuuanbHas sima. OpHOMepHast
KBAaHTOBAs sIMa KOHEUHOM ITyOUHBI .
CoOcTBeHHBIE (YHKIMU M YPOBHH
JHEPIrUHu..

JIunenHbIn FapMOHHUYECKUI
ocuuuATOp. Pemenne ypaBHEHMS
[penuHrepa uisi  HaXOXKICHUS
CTallMOHAPHBIX COCTOSIHUU
OCLMJUIATOpA. CpaBHUTENBHBII
aHAJIN3 TOBEACHUS KIIACCUYECKOTIO U
KBaHTOBO-MEXaHNUYECKOIO
rapMOHHYECKOIO OCLMJUIATOpA.
HyneBast »neprus. CoOcTBeHHBIE
(YHKLINU ¥ YPOBHH SHEPIHH.
TpexmepHbIi rapMOHMYECKUHN
OCLIMJUIATOP .

JIBuxeHue YaCTHI] B
LEHTPAJIbHO-CUMMETPUYHOM  IIOJIE.
ATtom BOZOpOAA. Pewenne
ypaBHeHus  Illpegunrepa  mis

24

36




HAXO0XICHUS CTallMOHAPHBIX
COCTOSIHUH  BOJIOPOJIONOA00HOTO
atoma. BonHoBas ¢yHKIus aroma
Bojopoaa.  KBaHTOBble — umcha.
Beipoxknenue mo opOuTaibHOMY
KBaHTOBOMY YHUCITY U o
MarHUTHOMY KBAaHTOBOMY YHCITY.
KpaTtHocTb BBIpOXKIEHNUS .
MarauTHsie CBOMCTBa aToma
BOZIOpOAA.

Chum. BosiHOBBIE byHKIIIT
yacTulbl co cnuHoM. Omneparop
cnuHa. CoOCTBEHHBIE 3HAYEHUS U
coOCTBEHHBIE (DYHKIIMHM oOmepaTopa
CIuHa

Hroro 18 18 72 108

I[TEPEYEHb TEM ITPAKTUYECKUNX PABOT
(Pemrenue 3angay)

1. Oneparopsl B KBaHTOBOW MexaHuke. CoOcTBeHHbIE (YHKUWH, 3HAYCHUS,
HOPMUPOBKAa U  OpPTOTOHAIBHOCTb COOCTBEHHBIX (YHKIHMH. DPMHUTOBBI
oneparopsl. KoMMyTanmoHHble COOTHOLIEHUS. (4 yaca)

2. YpaBuenue peaunrepa. [lagenne yactui Ha IOTEHIMAIBHYIO CTEHKY. HacTria
B IOTEHIMAIBHOM siME (KOHEUHOU ITyOMHBI, CHMMETPUYHOM, HECUMMETPUYHOM ).
(6 yacoB)

3. Teopus Bo3MmyuieHui. [lonpaBka B mepBoM NpUOJMKEHUH K SHEPTUU YACTUILIBI B
NOTEHUUAIbHON siME. AHFapPMOHUYECKUI OCHMILIATOP. (4 Jaca)

4. Cucrema TOXAECTBEHHbIX 4acTul. OOMEHHOE B3aUMOJIECHCTBUE 3JIEKTPOHOB.
3arojHeHne YHEPreTUUECKUX YPOBHEH. (4 yaca)

5.2 Ilepeuyennb 1a00paTOPHBIX padoT
He npenycMoTpeHo y4eOHbIM MIIaHOM

6. IPUMEPHASI TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBMM ¢ yY4eOHBIM IUIAHOM OCBOCHHE JUCIUIUIMHBI HE
IPEyCMAaTPUBAET BBITTOJIHEHUE KYypCOBOTO MPOeKTa (paboThl) WM KOHTPOJIHHOU
paboTHI.

7. OHEHOYHBIE MATEPHUAJIBI IS ITPOBEJAEHUSA
MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIUXCS ITO
JAUCHUIIJIMHE

7.1. Onucanue nmokasarejieili 1 KpuTepueB OLCHUBAHUS KOMIIETEHIUM
Ha pa3jIM4YHbIX dTanax ux ¢GopMUpPOBaHMs, ONIUCAHME LKA OLlCHUBAHUSA
7.1.1 Tan TeKymero KOHTPOJIst




Pe3ynprartel TEKyIIEro KOHTPOJISI 3HAHWW U MEKCECCHOHHOM aTTeCTalud
OLIEHMBAIOTCS MO CIEAYIOLEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

Pe3yabTaThl 00y4eHus,

Komme- Kputepuu
— c:popMu:)?)Il:::l?;:zy:::::; — P — ATTecTOBaH He aTTecroBan

OIIK-2 suats OCHOBHBIE Tects1, penienne 3ama4, | Beimmonaenue pador | Heswimonaenne
HOJIOKCHUA E:I?ﬂegllﬂz? :}Eiﬁi‘:{iﬁ;ﬂx npeﬂyc?w((:)ﬂgl;ﬂmﬁ B npggsgjl(])anc)zgi’mﬁ
Hepe JISTUBUCTCKOM CaMOCTOSTEIBHBIX PadoT pabounx B paboumx
KBAHTOBOM MEXaHHKU; fiporpammax fporpammax
wers IOIB30BATLCA | ™ vepone | pabon s cpor.
TEOPETUICCKUMU 3aHATHSAX, BIEHOHHCHI/IG HpC,Z[yCMOI”)FpC;IHBIf/'I B HpgﬂyCMOTpI;HH’BIf/'I
3HAHUSIMHU IIPU aHAJTA3E|CaMOCTOSTENEHEIX paboTt pabouux B pabo4mx
pasHo O6p A3HEIX nporpammax nporpammax
SIBJICHUH B TBEPAbIX
TEiaax
(mOJIynpOBOAHUKAX,

MeTajliax,

JIMRJIEKTPUKAX);

pazers HABBIKAMU TecTsl, pemenue 3anay, | Bermomaenue pador | HeswimosHeHne
MPOBCACHUA ;)::ﬂezll/)ll}ll;j :IE?II:)?II;ZT{CIE/IX Hpeﬂyc?\dzl")rgle(;mmﬁ B Hpgﬁsgl\icilcazgi’mﬁ
Kau4eCTBCHHBIX CaMOCTOSTENIFHBIX padoT pabounx B paboumnx
TEOPETHUYECKHUX OLIEHOK fporpammax fporpammax
SABJICHUHA B

MHUKPOMUPE C TTO3ULINI

KBAHTOBOM MEXaHHUKH.

T Buamn pemenie [T penene o, [owroniene | T
YpaBHCHUA 3aHSTHAX, BBITIOJIHEHHE HpC,Z[yCMOTpC;—IHLIfI B HpC,Z[yCMOTpCHH’BIf/'I
]_Hpe JIUHIepa U €ro CaMOCTOSTEIBLHBIX PadoT pabounx B paboumx
AHAIIN3 JUIS CITyYast nporpammax nporpammax
OOJHOMEPHOT'O
ABUXKCHUA KBAaHTOBOH
qaCTHULHBI B
INOTCHIUAJIIBHBIX ITOJJIAX
IPOCTOMN
r€OMETPUUECKOMN
bopMbI
Vauers npuneenare, [T b e [ r] B
HPEACTaBJICHUA O 3aHSTHAX, BBITIOJIHEHHE HpC,Z[yCMOTpC;—IHLIfI B HpC,Z[yCMOTpCHH’BIf/'I
KBAHTOBBIX SIBJICHUSX, |CaMOCTOATENbHBIX paboT pabounx B paboumx
HCIIOJIb3YIOLIMXCSL [IPH nporpammax nporpammax
CO3aaHNH PA3JINYHBIX
YCTPOMCTB
BHCKTpOHHOﬁ TEXHUKH.

Tecrtsl, penienue 3aaa4, | Beimonnenue pador | HesbinonHnenue

Baanets




MaTeMaTU4YECKUM OTBCTHI HA MMPAKTUYCCKUX B CPOK, pa60T B CPOK,

. |3aHSTHSX, BBIMOIHEHUE |MpeyCMOTPEHHBIN B|IpPEyCMOTPEHHBIM
anrapaToM KBaHTOBOH |cavocrosrensbix pabot pabounx B paboumnx
MECXaHHKH, Iporpammax porpaMmmax

TIKB-7 3HaTL 06 OCHOBHBIX TecTsl, pemenve 3anay, | Bermomaenue pador | HeswimosHeHne
OTBETHI HA TIPAKTUIECKUX B CPOK, paboT B CPOK,
OTJIMYMAX ONMACAHUA 3aHSATHAX, BBITIOJIHCHUE |OPEyCMOTPEHHBIH B|PEAyCMOTPEHHbIH
JIBUKCHUS B CaMOCTOSTEIBLHBIX PadoT pabounx B paboumx
KIIACCHYECKOL nporpammax nporpammax
MeXaHHUKE ¥ KBAHTOBOM
MCXAaHHKE,
VMeTh IPUMEHSTH Tecrtsl, penienue 3aaa4, | Beimonnenue pador | HesbinonHnenue
o OTBETHI Ha TIPAKTUIECKUX B CPOK, paboT B CPOK,
3HaHMA O CBOUCTBAX 3aHATHAX, BBITIOJIHCHUE |OPEyCMOTPEHHBIH B|PEAyCMOTPEHHbIH
OIIepaTopoBs, CaMOCTOSITEBHBIX PabOT pabouux B pabodmx
MICIIONB3YOIIUXCS TSI nporpamMmax porpamMmax
MU300paKECHUS
(bU3UYEeCKUX BEJTMYHH B
KBaHTOBOM MEXaHUKE,
COOCTBEHHBIX
byHKIHSIX U
COOCTBEHHBIX
3HAQYEHUSAX ONEPATOPOB
Bia TETh Tecrtsl, penienue 3aaa4, | Beimonnenue pador | HesbinonHenue
OTBETHI HA TIPAKTUIECKUX B CPOK, paboT B CPOK,
TCOPCTUICCKUMU 3aHSATHAX, BBITIOJIHCHUE |OPEyCMOTPEHHBIH B|PEAyCMOTPEHHbIH
3HAHUIMU, CaMOCTOSITEBHBIX PabOT paboumnx B pabodmx
porpamMmax porpamMmax

HEOOXOIUMBIMHU JJI
aHanmn3a GU3NIECKUX
SIBICHUM B TBEPABIX

TCJ1ax

7.1.2 dTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHU I

Pe3ynbTarhl MpOMEKyTOYHOTO KOHTPOJISl 3SHAHHM OLIEHUBAIOTCS B 5 ceMecTpe
JJ1s OUHOM (POpMBI 00YUEHHUSI IO YeThIPeXO0alIbHON CUCTEME:

KOTIIMYHOY;

«XOPOIIIOY;

«YIOBIIETBOPUTEIHHO,

«HEYIOBJICTBOPUTEIILHOY.

K Pe3yabTaThl 00y4eHus, K
oMIIe- Xapakrepusyouue HUTEePHUH
— c q)f; pMH pl:m ;’m:)lcn, OHEHHB::HHH OtanyHo Xopouo Yaosa. Heynosa.
KOMIIETCHIUH
OIIK-2 sHats OCHOBHBIE Tecr Brimonnenu | Beimonnenue | BrinmoaHenue B Tecte
e tecta Ha | Tecta Ha 80- | Tecra Ha 70- | menee 70%
IIOJIOKCHUA 90- 100% 90% 80% TPABHIIbHBI
HCpCJIHTHBPICTCKOﬁ X OTBETOB
KBaHTOBOM
MCXaHUKH,
ymets IIOJIB30BATHCS Pemenue 3anaqumn IIponemoncrt | [Tponemonctp | 3amadu He
CTaHAApPTHBIX | pemieHsbl B p UpoBaH UPOBaH pETICHBI
TECOPETUICCKNMA MPaKTHYECKHU TTOJTHOM BEpHBIN X0 | BepHbIN X0x
3HAHUSIMHU IIPHU X 3a7a4 o0beMe U peleHus pelIeHUs B
MOJYYCHBI | BCEX, HO HE | OOJBIIMHCTBE




AHATH3E BCPHBIC MOJYYCH 3amau
6 OTBETHl  |BEPHBINA OTBET
Pa3sHOOOPAa3HbIX BO BCEX
SIBJICHUU B TBEPABIX 3amadax
TeJ1ax
(HOJIprOBO,ZlHI/IKaX
, Merajuiax,
JIMRJIEKTPUKAX);
pnazers HABBIKAMU Pemenue 3anaumn IIponemoncrt | [Tponemonctp | 3amadu He
NPUKIAIHBIX | PEIICHEI B P HpoBaH UpOBaH peTIeHbI
HOPOBCACHUSA 3a7a4 B MHOJIHOM BEpHBIN X0/ | BEPHBIA X0
Ka4eCTBCHHBLIX KOHKpPETHOH o0BeMe U pereHns pereHus B
NPeIMETHOW | TOoNydeHBl | BceX, HO HE | OOJBIIMHCTBE
TCOpCTI/I‘{eCKI/IXU obnacti BCPHBIC MOJYYCH 3amau
OIICHOK ABJICHUU B OTBETHl  |BEpHBINA OTBET
MHUKpPOMUpE C BO BCCX
o 3aauax
o3
KBaHTOBOM
MCECXaHHKH.
ITIKB- |3HaTh pelicHue Tect Brinosnnenu | Bemnonsenue | Bolnonnenue B tecre
e tecta Ha | Tecta Ha 80- | Tecta Ha 70- | menee 70%
1 YpaBHCHUA 90- 100% 90% 80% TPABUIIBHBI
[lIpennnrepa u ero X OTBETOB
aHaJIn3 IJId Cliy4dast
OIHOMECPHOTI'O
JABUKCHU A
KBaHTOBOM
YyaCcTHULbI B
IMOTCHIIUAJIBHBIX
MOJISIX TPOCTOU
F€OMETPUYECKOU
(dbopMbI
VYMeThb IPUMEHSTH Pemenue 3anaquun IIponemoncrt | [Tponemonctp | 3amadu He
CTaHIAPTHHIX | PEIICHHI B p HpoBaH HUpOBaH peIIeHBI
HPEACTaBJICHUA O MPaKTHYECKHU TTOJTHOM BEpHBIN X0 | BepHbIN X0x
KBAHTOBBIX X 3a/1a4 o0BeMe U pereHns pereHus B
MOJYYCHBI | BCEX, HO HE | OOJBIIMHCTBE
ABJICHUAIX, BCPHBIC MOJYYCH 3amau
HCITOJIB3YIOIINUXCS OTBETHl  |BEpHBINA OTBET
IIpU CO3TaHUU BO BCEX
3aauax
Ppa3InYHBIX
YCTPOMCTB
AJIEKTPOHHOMN
TCXHUKMU.
Brnanets Pemenue 3anaqumn IIponemoncrt | [Tponemonctp | 3amadu He
NPUKIAIHBIX | PEIICHEI B p HpoBaH UpOBaH peIIeHBI
MAaTCMaTH4ICCKUM 3a7a4 B MHOJIHOM BEpHBIN X0/ | BEpHBIA X0
arnmnapaTromM KOHKpPETHOH o0BeMe U pereHns pereHus B
< NPEJIMETHOW | TONydYeHBI | BCEX, HO HE | OOJBIIMHCTBE
KBaHTOBOM obnactu BCPHBIC MOJYYCH 3amau
MCXaHHKH, OTBETHl  |BEpHBINA OTBET
BO BCEX

3aJadyax




IIKB- |13HaTh 00 OCHOBHBIX Tect Brmonnenu | Bemmonnenune | Breimonnenue B tecte
eTtectaHa | Tecta Ha 80- | Tecta na 70- | menee 70%
7 OTJINYMAX 90- 100% 90% 80% TPABUIIBHBI
OIINCAaHUA X OTBETOB
JABUKCHUS B
KJIaCCUUECKOM
MCXAHHUKEC U
KBAaHTOBOM
MEXaHHUKE;
VYMeThb IPUMEHSTH Pemenue 3ama4uun IIponemoncrt | [Tponemonctp | 3amadu He
o CTaHOAPTHBIX | PEIICHBI B p HpPOBaH HUpOBaH PCIICHBI
3HAaHHA O CBOUCTBAX MPaKTHYECKHU TTOJTHOM BEpHBIN X0/ | BEpHBIA X0
OonepaTopos, X 3a11a4 00beEME U peILICHHUS peleHus B
MOJYYEHBI | BCEX, HO HE | OOJBIIMHCTBE
UCTIOTIB3 yIOLIXC5l BEPHBIC MOJIyYEH 3a7a4
JJI1 I/1306pa)KCHI/IH OTBETHl  |BEpHBINA OTBET
buznIecKux BO BCEX
3ajayax
BCJIMYMH B
KBAHTOBOU
MeXaHHUKe,
CcOOCTBEHHBIX
byHKIHSIX U
CcOOCTBEHHBIX
SHAYCHUAX
OIICPaTOpPOB
B JAa1EeTh Pemenne 3amaun IIponemoncr | [Iponemonctp | 3amauu He
NPUKJIAJHBIX | PEIIeHbI B p upoBaH UpOBaH peIICHBI
TCOPECTUICCKUMU 3a/1a4 B ITOJIHOM BEPHBII X0 | BEpHBIN X0
3HAHUSAMU, KOHKPETHOM 00beEME U peILICHHUS peleHus B
PEAMETHOM MOJYYEHBI | BCEX, HO HE | OOJBIIMHCTBE
HCO6XOHHMHMH o0JacTu BEPHBIC MOJIyYEH 3a7a4
JJIs1 aHaJIn3a OTBEThl  |BEpHBIN OTBET
buznyeckux BO BCEX
o 3aJa4yax
SBJICHHUU B TBepI[BIX
TClIax
7.2 IlpumepHblii mNepeYeHb  OLEHOYHBIX CpeACTB  (TUIOBbBIE

KOHTPOJIbHbIE 32J]aHUSI WM HWHbIE MATEePUAJbl, HEOOXOAUMBbIE IS OLEHKH
3HAHUI, YMEHUIl, HABBIKOB U (MJIH) ONBITA I€ATEILHOCTH)

7.2.1 IlpumepHblii IepeYeHb 3aAaHUI 1JI51 MOJATOTOBKH K TECTUPOBAHUIO
1. OnpenenuTh IJIUHY BOJIHBI € BpoWsia mJist 3J€KTpOHA, HAXOASIIErocsi B aTOME

BOJIOPO/JIa HA TPEThel O0pOBCKOM opouTe [1 HM]

2. lllupuna ciena snexktpoHa (obnanaroniero kunetTudeckou sueprueit T = 1,5 kaB)
Ha (OTOIJIACTUHKE, MOJYYEeHHOr0 C IMOMOIIbI0 KaMmepbl BuibcoHa,

cocTaBjsgeT AX I MKM. OHpC,Z[CJII/ITI), MOXHO JIM 110 JaHHOMY CJICay

06Hapy)KI/ITB OTKJIOHCHHUC B JABWIKCHHUC 3JICKTPOHA OT 3aKOHOB

KJIACCUYECKOM MeXxaHuku  [Ap /px =107, mer]

3. BonHoBasi QyHKIIMs, OMHUCHIBAIOIIAS OCHOBHOE COCTOSIHHE 3JIEKTPOHA B aTOME



BOJOPOJa, UMEET BUL vy (r) = A e "2 rae r — paccTosHue
DJIEKTPOHA [0 sapa; a — TMepBbii OOpoBckuii paamyc. OnpenenuTh
HanOoJiee BEPOsITHOE PACCTOSIHUE I'p AJIEKTPOHA 0 sjipa [rg = a]

4. OnexTpoH ¢ 3ueprueii E = 45B nBmxkeTcs B MOJ0XKUTEIHLHOM HAPABICHUH OCH X,
BCTpeUass Ha CBOEM IIyTH TNPSIMOYTOJIbHBIM TOTEHIIMATBHBIN Oapbep
BbicoTOM U = 103B u mupunoii 1 = 0,1 M. Onpenenuts koddduiuent D
IPO3PAYHOCTH MOTCHIIMAILHOTO Oaphepa. [0,1]

5. OOBsICHUTH, TIPU KAaKUX YCJIOBHUSX K DJEKTpOHAM B MeTajule NMpuMeHuma: 1)
KJIAaCCUYECKasi CTAaTUCTUKA; 2) KBaHTOBasl CTATUCTHKA.

6. DnekTpoH HAXOAUTCS B OECKOHEYHO MIYOOKOM MPSAMOYTOJIBHOM OJHOMEPHOM
NOTEHIMANIbHOM siliuke mupuHoi | (puc. 46.4).Hamucars ypaBHeHUe
[Ipenuarepa m ero pemieHue (B TPUTOHOMETPUYECKOW Qopme) mis
obsactu I/ O<x<l)

AU(x)

U—w U=0 U—>w
0 1

S |

Puc. 46.4.

7. 3nas pemenue ypaBHenus llpeaunrepa nns obnacreii | u Il moreHmamsHOrO
Ooappepa Yi(x)=A4 ethx 4 Be~ kX yir(xX) = A elkx ONPEAEIUTH U3
YCIIOBUM HEMPEPHIBHOCTH ¥ — (YHKIUNA M UX MEPBBIX MPOU3BOIAHBIX Ha
rpanuiie 0apbepa OTHOIICHHE aMIUIATYI BEpPOSATHOCTH Bi/A, u Ay/A ;.

8. Ha Hu3kuii moteHuuanabHBIA Oapbep HAMpaBIeH MOHOPHEPTreTUYECKH MOTOK
5JIEKTPOHOB C IUIOTHOCTBIO MOTOKA dHepruu J; = 10 Br/M 2. Onpenenuts
IUIOTHOCTh MOTOKA 3HEPruu Jo 3JIEKTPOHOB, MpOLIENUIMX Oapbep, eciu
BbicoTa ero Up= 0,91 3B u sHeprus E aneKTpoHOB B MajaroIIeM MOTOKE
paBHa 1 3B.

9. Onpenenuts AIMHY BOJHBI e Bpoitis 1y HEUTpoHa, ABUXKYILIETOCS CO CPEHEN
KBaJipaTu4uHOM ckopocThio pu T =290 K. [148 nm]

10. DJIeKTPOHHBIN MYyYOK YCKOPSETCS B DJIEKTPOHHO-TyYEBOU TPYOKE pa3HOCTHIO
noteHnuanoB U = 1kB. M3BecTHO, 4TO HEOMpeneaeHHOCTh CKOPOCTU



cocraBimsier 0,1 % or ee wuwMcioBoro 3HaueHus. OnpenenuTsb
HEOIPEACICHHOCTh KOOPAUHATHI JICKTPOHA. SIBIISETCS JIM JIEKTPOHBI B
JTAHHBIX YCJIOBUAX KBAaHTOBOM WJIM KJlaccMyeckoi yactuuen? [Ax = 38,8
HM |

(munumym 10 8onpocos 011 mecmupo8anusl ¢ 6apUAHMAaMU OMeenos)
7.2.2 IlpuMepHBbIii MepeveHb 3aIaHU i 1151 pellIeHUs] CTAHIAPTHBIX 32124
1. BonHoBas ¢pyHKIIMS, ONKUCHIBAIOIIAS] HEKOTOPYIO YACTUILY, UMEET BUIL ¥ (1) = A e

2

/227) rhe r - pacCTOSHUE 9aCTHIBI OT CHIIOBOTO LEHTPA; a - HEKOTOpast
noctosuHas. OnpenenuTs Hauboee BEPOSITHOE PACCTOSHHUE Ty YACTUIIBI
JI0 CUJIOBOTO IIEHTpa. [rg = a].

2. IlpsmoyronbHbI TNOTeHUUANIBHBIA Oaphep umeer mmpuHy 1 = 0,1 HM.
OnpenenuTs B 3JEKTPOH-BOJIbTax pa3HocTh 3Hepruil U - E, npu koTopoit
BEPOSITHOCTh TPOXOXKIAEHUS 3JIEKTPOHAa CKBO3b Oapbep coctaBut 0,5.
[0,454 »5B]

3. OOBsCHUTH, MPU KAKUX YCJIOBHUSIX MOXKHO NMPUHATH CTATUCTUKY MakcBemna -
bospmana k anekrponam B metaiuie. Ilonb3ysace pacnpenenennem @epmu
- Jlupaka, noysyduTs pacnpenencHue Makcseiuia - boabiMana.

4. W3BectHa BoJHOBas (YHKIHS, OMHUCHIBAIOIIAS COCTOSHUE OJEKTPOHA B
NoTeHIUaIbHOM siuke 1mmpuHor 1@ y(x) = C; sin kx + C, cos
kx.cnonw3ys rpanuunsie ycimoBus W(0) = 0 u y(l) = 0,onpenenuts
kodp¢uimeHT C, W BO3MOXKHBIE 3HAYEHUS BOJHOBOTO BekTopa k, mpu
KOTOPOM CYIIECTBYIOT HETPUBUAIBHBIC PEIICHHUS.

S. 3Has OTHOILIEHNE aMIUTUTY BEPOATHOCTH B, _k -k JUIsl BOJIHBI, OTPaKCHHOU
A, k, +k,
ot 6apwepa, u 42 __ 2K nna mpoxonsmielt BONHBI, HANTH BEIPaXKEHHE
A, k, +k,

1151 KodpunreHTa orpakeHus p U kodhPuImeHTa npoxoxaeHus T.

6. MOHOSHEPTreTHYECKHII MTOTOK 3JIEKTPOHOB MaJaeT Ha HU3KUK NOTEHIMAIbHBIN
O6apbep (cM. puc. 46.1). Koapbunmuent npoxoxaenus T = 0,9. Onpenenutsb
oTHOleHue J, / J; TJIOTHOCTH MOTOKAa SHEPIHMM BOJIHBI, MpOIIeAlIeH
Oapbep, K IIIOTHOCTU MOTOKA SHEPTHH BOJIHBI, MaJ1al0IIel Ha Oapbep.



l} U(x)

0 X
HM3KUH  Oapbep
Puc.46.1.

7. IIpOTOH IBUXETCS B OAHOPOIHOM MAarHUTHOM ToJjie ¢ uHaykiuen B = 15 mTn no
OKpyx)HOCTH pamguycoM R = 1,4 M. Onpenenutrs IJIWMHY BOJHBI [I€
Bpoiins s nporona. [0,197 nm].

8. OHpC,Z[CJII/ITI) OTHOIICHUEC HCOHpCI[CJ'ICHHOCTCﬁ CKOPOCTH DJJICKTPOHA, €CJIHU €ro
KOOpauHaTa yCTaHOBJICHA C TOYHOCTBIO 10 107 M, U IIBIJIMHKHA Maccou m =

1012 kr, ecnM ee KOOpAMHATA YCTaHOBJIEHA C TaKOW K€ TOYHOCTHIO.
[1,1-10'%].

9. 3anucate ypaBHeHue lllpenuHrepa ais cTallMOHAPHBIX COCTOSIHUM 3JEKTPOHA,
HaXOJAIIErocsa B aToMe BOAOPOA.

10. IIpoToHn c sneprueit E = 5 3B ABMKETCA B MOJOKUTEIBHOM HAIPABICHUU
OCH X, BCTpeUast Ha CBOEM ITyTH MPSMOYTOIbHBINA MOTEHITUATBHBINA Oaphep BHICOTON
U = 10 5B u mmpunoii 1 = 0,1 am. Onpenenuts: 1) BEpOSITHOCTh MPOXOKIACHUS
IPOTOHOM 3TOro Oapbepa; 2) BO CKOJBKO pa3 Hag0 Cy3UTb Oapbep, YTOOBI
BEPOATHOCTH MTPOXOKACHHS €r0 MPOTOHOM ObLiIa TAaKOM ke, KaK JJIs 3JIEKTPOHA MpHU
BBIILIETIPUBEICHHBIX yCa0BusaX.[1)1,67-10%; 2) B 42,9 pasza].

(munumym 10 6onpocog 011 mecmuposarusl ¢ ApUAHMAMU OMEEno8)

7.2.3 IlpumepHbIA NepeveHb 3aaHUi 1JIS pellleHUsI MPUKJIATHBIX 32124
1. Onpenenuth (QYHKUMIO pacmpeaesieHus ISl 3JEKTPOHOB, HAXOJAIIMXCS Ha

sHepretudyeckoM ypoBHe E mis cimywas E - Ep << kT, monw3ysce: 1)
cratuctukon depmu - Jlupaka; 2) ctatuctukoit Makcsesnia - bonasiimana.
[1)1/2;2) 1].

2. DNEeKTpPOHY B MOTEHUUAIBLHOM SIIUKE MUPUHON | oTBevyaeT BosiHOBOE yKCiio k =
nn/l (n =1, 2, 3,....). Ucnonws3ys cBs3b 3Hepruu E anexTponHa ¢
BOJTHOBBIM YHCIJIOM K, TMTOTYYUTh BBIpAXKEHUE NI COOCTBEHHBIX 3HAUEHUN
sHepruu E,

3. Cuwnras BwIpakeHHE TSI KO3(PPHUIMEHTa OTPaXEHUS P OT MOTCHIIMAIHLHOTO
Oapbepa u KodhHUIMeHTa TPOXOKIEHUS T U3BECTHBIM, ITOKa3aTh, YTO P + T
= 1.

4. Ha Hu3kull TOTEHUUANbHBIA Oapbep MaAaeT MOHOIHEPTETHUECKHHA MOTOK



AeKTpoHOB. KOHIIEHTpalusi ng 3JEKTPOHOB B MAJAOUIEM MMOTOKE paBHA
10° MM, a ux smeprus E = 100 5B. Onpenenurs IaBiIeHUE, KOTOPOE
UCIIBITBIBAET Oapbep, eciu ero Beicota Uy = 9,7 3B.

5. OnpenenuTh Kakyl YCKOPSIOIIYIO Pa3HOCTh MOTEHIMAIOB JIOJDKEH MPONTH

IPOTOH, YTOOBI JIJIMHA BOJHBI Jie bpoiinsg A nis Hero Oblia paBHa 1 HM.
[0,821 MB].

6. DJEKTPOHHBIM TYYOK BBIXOJUT M3 JJICKTPOHHOW MYIIKM TOJ JeHCTBUEM
pazHoctu mnoreHnuaioB U = 200 B. Omnpeneautrb, MOXHO JIH
OJTHOBPEMEHHO U3MEPUTH TPACKTOPHIO AJIEKTPOHA C TOUYHOCTHIO /10 100 M
(C TOYHOCTBIO IOPSIIKA JIMAMETPA ATOMa) U €r0 CKOPOCTh C TOYHOCTHIO 10
10 %. [mAVAX < h; Her].

7. 3anucath ogHoMepHOe ypaBHeHue [lIpeaunrepa (AJ1s1 CTallMOHAPHBIX COCTOSTHUMN )
JUISL YaCTHULIBI, IBUKYIIEUCS IO IEUCTBUEM KBA3UYIIPYTOM CHUJIBI.

8. I[IpssMoyronpHBIM TOTEHIIMANBHBIN Oapbep umeeT mupuHy | = 0,1 um. Pa3zHocTts
MEXy BBICOTOM MOTEHIIMAIBLHOTO Oapbepa U SHEpruel JBUKYIIErocs B
IIOJIOKATEJIBHOM HallpaBJIeHMM ocu X anektpona U — E = 5 »B.
Omnpenenutpb, BO CKOJIBKO pa3 u3MeHuTCs kodhduunent D npo3paunocTu
NOTEHLUATIBHOIO Oapbepa sl JIEKTpOoHa, eciu pazHocTh U - E Bo3pacteT
B 4 paza. [ YMensutes B 10 pa3s].

9. Omnpenenuth (ynkuuto pacnpenenenus Pepmu-upaka npu T # 0 ans
ANIEKTPOHOB, HaxoAsmmxcs Ha ypoBHe Pepmu. OOBSICHUTH MOTYyYEHHBIH
pesymbrar. [ (N(E)) = 1/2].

10. Yactuua HaXoauTCsl B MOTEHUUAIBHOM siuke. HallTu oTHOIIEHHE pa3HOCTH
COCEHUX dHEpreTndeckux ypoBHeu AE,.; k 3Heprun E, gactuiel B Tpex
caydyasx: 1) n = 3; 2) n = 10; 3) n — oo. [loACHUTH MOJy4YEHHBIC
pe3yIbTaThlI.

11. OnektpoH ¢ 3Hepruei E =25 3B BcTpeyaeT Ha CBOEM ITyTH NOTEHIIMAIbHBIN
6apbep BeicoToi Uy =9 3B (cm. puc.46.1). Onpenenuthb
kod(hpuIeHT mpenoMIieHus 7 BOJIH Jie bpoitis Ha rpanuiie Oapbepa.



AU
) AU(x)

0 x 0 X
HU3KHH  Oapbep BBICOKHMH  Oapbep
Puc.46.1. Puc.46.6.

12. Hanucars ypaBHenue [llpenuHrepa v HAMTH €ro pelieHUe AJis DJIEKTPOHA,
JBIDKYIIETOCS B MOJIOKUTEILHOM HaIpaBJICHUU ocH X i oonacteit [ u 11
(puc. 46.6), ecnu Ha TpaHUIE 3TUX OOJACTEH MMEETCS TMOTCHIIMATbHBIN
6apbep BeicoToi Up.

(munumym 10 8onpocos 011 mecmupo8arusl ¢ 6apUAHMAMU OMEEN08)
7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /ISl MOJATOTOBKH K 3a4eTy
1 dyanu3Mm BOJIH U YaCTHUIl ¥ IPUHIIUI Heompeaenennoctei [ 'eitzendepra.

2. Bonnsl ge bpoitins.

3. BonnoBas ¢yunkius. CoocTBeHHbIE 3HAUCHUS (HU3UYECKUX BeluuuH. [IpuHImn
CYNEPIIO3UIIHH.

4. CobcTBeHHBIE (PYHKIIMHM M COOCTBEHHBIE 3HAUCHUS (DU3NUECKUX BEIMYHH.
5. Onepatopsl. CpenHue 3HaUCHUS (PU3UUECKUX BETUINH.

6. Ciio)XeHHe 1 YMHOKEHHUE OIEepaTOpPOB.

7. HenpepbIBHBIN CHIEKTp COOCTBEHHBIX 3HAYEHUI OnepaTopa.
8. DJIE€MEHThI TEOPUU MPEICTABICHHUII.

9. Oneparop umnyibca.

10. Onepatop MOMEHTa UMITYJIbCA.

11. Oneparop kBajgpaTa MOMEHTA UMITYJIbCA.

12. Oneparop I'amuiibTOHA.

13. Bun oneparopa B MpOU3BOILHOM MPECTABICHUU.

14. IuddepenuupoBanme ornepaTopoB BO BPEMEHHU.

15. CranimoHapHbIE€ COCTOSIHUA.



16. YpaBuenue llpeaunrepa.

17. BEeKTOp MIOTHOCTH MOTOKA COCTOSTHUM.

18. ITageHune yacTULbl HA NOTEHUUAIBHYIO CTYTIEHBKY.

19. [IpoxokaeHue YacTUIlbl Yepe3 MOTCHINANbHBIN 0apbep. TyHHEIbHbIN (D QEeKT.
20. YacTuna B 0eCKOHEYHO TITyOOKOM MOTEHITMAIBLHOMN SIME.

21. JIBymepHas noTeHIMaIbHAas sMa.

22. OnHOMEepHas KBAaHTOBAs sSIMa KOHEYHOM TTyOHHBI.

23. JInHEeHbI TapMOHUYECKHI OCUUIUISITOP.

24. Atom Boopoa.

25. CnuH. BosiHOBBIE PYHKIIMU YaCTUIIBI CO CITMHOM.

26. Oneparop cnirHa. COOCTBEHHBIE 3HAUYCHHS M COOCTBEHHBIE (DYHKIIMU OTlepaTopa
CIIMHA.

7.2.5 IlpumepHbIA NepeyveHb 3aIaHUi 1JIS pellleHUsI MPUKJIATHBIX 32124
He npenycMoTpeHO yueOHBIM TUIAHOM

Ykaotrcume sonpocul 015 sx3amena

7.2.6. MeToauKka  BBICTABJEHUA  OLEHKH TPH  TPOBEACHUU
NMPOMEKYTOUYHOM aTTeCTAUU

(Hanpumep: Oxsamen npogooumcsi no mecm-ouiemam, Kaxicovlli u3
komopwix cooepacum 10 eonpocos u 3adauy. Kaodwcowll npasunbhslii omeem Ha
sonpoc 6 mecme oyenusaemcs 1 o6aniom, 3adaua oyenusaemcs ¢ 10 6annos (5
oannos eepHoe pewleHue u 5 6anno08 3a eepHui omeem). Makcumanvroe
Koauyecmeo Habpauuwix 6annos — 20.

1. Oyenkxa «Heyooenemeopumenvno» cmagumcs 6 ciyuae, eciu CHyOeHm
Habpan menee 6 6ANN08.

2. Oyenka «YooenremseopumenbHoy cmasumcs 6 ciyuae, eciu CHyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopouioy cmasumcsi 8 ciydae, eciu cmyoenm Haopan om 11 0o
15 6annos.

4. Oyenka «Omauynoy cmasumcs, eciu cmyoewm uHaopar om 16 0o 20
bannos.)

7.2.7 I1aciopT OLIEHOYHBIX MaTEPHAJIOB

Kon
Kontponupyemsie paseinsl (TEMbI) . HaumenoBanue
Ne i/mm KOHTPOJIUPYEMOU
JUCIUILTAHBI OLICHOYHOT'O Cpe/ICTBa
KOMITETCHIINH
1 OCHOBHBIC TTIOHATHS KBAHTOBOM OIIK-2, IIK-1, TecT, KOHTpOJBHAS




MEXAHUKA [IKB-7 pabora, 3amura
1a00paTOpHBIX padoT,
3amura pedepara,
TpeOOBaHUS K KYpCOBOMY
MPOEKTY. ...

2 Omneparopnas popmynuposka kBantoBoii[OITK-2, TTK-1, Tect, KOHTpOIBHAS
MEXAHUKHU [IKB-7 pabora, 3amura
1a00paTOpHBIX PadoT,
3amura pedepara,
TpeOOBaHUS K KYPCOBOMY
IPOEKTY. ...

3 VYpasnenue lpenunrepa OIIK-2, ITK-1, Tect, KOHTpOJIBHAS
[IKB-7 pabora, 3amura
1a00paTOpHBIX PadoT,
3amura pedepara,
TpeOOBaHUs K KYPCOBOMY
MIPOEKTY. ...

7.3. MerToanueckue MaTepuajbl, ONpeAeJsOIIAe MPoUeaypPbI
OlleHMBAHMSA 3HAHUI, YMeHM i, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

TecTupoBaHue OCyIIECTBISIETCS, JIMOO MpPU TOMOIIM KOMIBIOTEPHOM
CHUCTEMbI TECTHPOBaHUA, JUOO C HMCHOJIb30BAHUEM BBIJIAHHBIX TECT-3aJIaHUM Ha
OymaxxHoM Hocutene. Bpems tectupoBanHusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
poBepKa TeCTa 3K3aMEHATOPOM M BBICTABISIETCA OLIEHKA COIJIACHO METOIUKU
BBICTABJICHUS OLIEHKH MIPU NPOBEACHUU TPOMEKYTOUHON aTTECTALNU.

Pemenne craHmapTHBIX 3amad  OCYIIECTBISIETCS, JUOO TIPU TOMOIITH
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUS, JINOO C UCTIOIH30BAHNEM BBITAHHBIX 33144
Ha OyMaxHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
IPOBEpKA pEHICHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLEHKA, COrJIACHO
METOJMKH BBICTABJICHUS OLICHKU MPU MPOBEJICHUH TPOMEXKYTOUHOMN aTTECTALIUH.

Pemenne mnpukIagHBIX 3a4ad  OCYIIECTBISAETCS, JUOO TpHU MOMOIIH
KOMITbIOTEPHON CUCTEMbI TECTUPOBAHUS, JINOO C UCIOJIB30BAHUEM BbIJJAHHBIX 3a7a4
Ha OyMakHOM HocuTelne. Bpems pemenus 3agady 30 MuH. 3aTeM OCYIIECTBISETCA
poBepKa pEelIeHUs 3aJad 3K3aMEHaTOPOM W BBICTABIISIETCS OLEHKA, COTJIACHO
METO/IMKHU BBICTaBJIEHUS OLICHKU MIPU MPOBEJECHUU TPOMEKYTOUHOM aTTeCTAINH.

8 YYHEBHO METOINMYECKOE 1 TH®OPMALIMOHHOE
OBECIHHEYEHMUE JUCIIUIIJINHBI)
8.1 Ilepeyenb y4eOHOIl JUTepaTypbl, HEOOXOAMMOW /I OCBOEHMS
AUCHHUILINHBI
1. JJanmay JI.J., JIudpum E.M. Teoperuueckas ¢usuka: YuebHoe nmocodue:
s By30B. B 10 1. T.III. KBantoBas mexanuka (HEpeIATUBUCTCKAs Teopus). — M.:

®du3matiur., 2002.

2. UM. Ilymnedbun, JLU. Snuenxko YuebHoe mnocobue «KBaHTOBas
MEXaHUKa B 3aJa4ax M BOIpOcax» I MPAKTHUYECKUX 3aHATUN IO JAUCIUIUIMHE
«KBaHTOBasg MexaHuka» [l cryaeHToB HampasieHus 16.03.01 «TexHuueckas




¢usuka» (HampaBieHHOCTh «Du3nueckas >MEKTPOHUKay), Hanpasiaenue 14.03.01
«SnepHas sHepretuka U Terodunka» (HampaBieHHOCTh «TexHuka u (Qusnka
HU3KUX  TemmepaTryp»), HampaBienue 28.03.01  «HanorexHosorum u
MUKpPOCUCTEMHAss TEeXHHUKa» (HampaBieHHOCTh «KOMMOHEHTBHI MHKpO- U
HAHOCHUCTEMHON TEXHUKW») O4YHOM Qopmbl oO0ydenus Ileu. PI'BOY BO
"BopoHexckuii rocygapCcTBEH-HbIM TEXHUUECKU yHUBEpcuTeT Boponex, 2018, 83
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Ykaorcume yuebnyro numepamypy

8.2 Ilepeyenr HH(pOPMANMOHHBIX TEXHOJIOTHMil, HMCIOJb3yeMbIX INPH
OCYLECTBJICHMH 00pa30BaTejbHOI0 Npolecca M0 AUCHUILIMHE, BKJIKOYAS
nepeYyeHb  JHMIEH3MOHHOIO  MPOrPAMMHOIO  o0ecle4YeHusi, PecypcoB
UHGPOPMANMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH « MHTEepHeT», COBpeMeHHBbIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

ABTOMAaTH3UPOBAaHHBII M3MEPUTENBHBIH  KOMIUIEKC cOopa M IpeABapUTEIbHON

00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX
I'paduaeckas 06paboTKa IKCIIEpUMEHTATBHBIX JaHHbIX Origin 8.0

Ykascume nepeuens ungopmayuonusvix mexrHono2uti

9 MATEPUAJ/IBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA

1. JlexnuoHHast ayAWTOPHs, OCHAIIEHHAS 000PYAOBAaHUEM JUIs JIEKIIMOHHBIX
JEMOHCTPAILIMI Y TPOEKIIMOHHOM anmapaTypoi.
2. YyeOHo-Hay4Has naboparopus “HaHOTEeXHOJIOTHMM U HAHOMATEPUAIBI .
VYyebHo-Hay4Hast 1abopatopus “TeXHOIOTHS MaTepUaIOB JIEKTPOHHON TEXHUKH .
4. YyeOHo-Hay4Has naboparopus “DU3HUECKUX METOI0B HCCIEIOBAHUS .
JuCIuUIeiHBIN Kacc, OCHAIEHHBIM KOMITBIOTEPHBIMU IMPOrpaMMaMH

[98)

Ykascume mamepuanono-mexuuueckyro 6asy

10. METOAUYECKHUE YKA3ZAHUSA JIAA OBYYAIOHIUXCH 11O
OCBOEHUIO JUCIIUIIJIMHBI MOY JIs1)

IIo mucuunnuue «KBaHTOBas MEXaHUKa» YMUTAIOTCS JIEKIMH, MPOBOIATCA
IIPAKTUYECKUE 3aHATHUS.

OCHOBOI M3Yy4YE€HMS! JUCUMUIUIMHBI SIBISIOTCA JIEKLUMU, HA KOTOPBIX HM3JIararoTcs
Haubosee CyIIeCTBEHHbIE U TPYAHbIC BOMPOCHI, @ TAK)XKE BOIMPOCHI, HE HAIIEIIINE
OTpakeHUs B yueOHOM IuTepaType.

IIpakTyeckue 3aHATHS HANpaBJIEHbl Ha MPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacueTa BOJHOBBIX (YHKIUI KBAHTOBBIX YaCTUL W3 YypaBHEHHUS
[Ipenunrepa. 3aHATUS NPOBOIATCA IIyTEM PEIICHWS KOHKPETHBIX 3aaad B
ayJIUTOPHH.

JIabopatopHble pabOThI BBIMOIHIIOTCS Ha J1a00paTOpHOM OOOpYyIOBaHUU B
COOTBETCTBUM C METOJUKAMMU, IPUBEICHHBIMU B YKa3aHUSX K BBIIIOJHEHUIO padoT.

Meronuka BBIIOJIHEHUS KypCOBOM paboThI U3JI0KEHA B
y4e0HO-METOINYECKOM MOCOOUH. BBIMONHATE 3Tanbl KypcoBOW padOTHI JTOJKHBI



CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.
KoHTponpe ycBoeHMs Marepuaia AUCUUILIMHBI MPOU3BOAUTCS IMPOBEPKOM
KYpCOBOM pabOThI, 3aIIUTON KypPCOBOM pabOTHI.

Bup yueOHbIX
3aHATUHN

JleaTenbHOCTh CTyIEHTA

Jlexus

Hammcanue KOHCIIEKTa JICKITHM: KpaTkKo, CXEMaTHU4HO,
MOCJIeIOBAaTEILHO (DUKCHPOBATh OCHOBHBIC TIOJIOKEHUS, BBIBO/IBI,
(dbopMynupoBKH, 0000IIEHUS; TOMEYaTh Ba)KHBIE MBICIIH, BBIIACISATH
KJIIOYEBBIE CJIOBA, TEepMHUHBI. [IpoBepka TEPMHUHOB, MOHITHH C
MOMOIIBIO SHITUKJIONICIUM, CJ0Bapen, CIIPABOYHUKOB C
BBITIMCHIBAHUEM TOJKOBaHWH B TeTpanas. OO003HaYeHHE BOIPOCOB,
TEPMUHOB, MaTepHualia, KOTOpPbIE BBI3bIBAIOT TPYAHOCTH, TOUCK
OTBETOB B PEKOMEHIyeMOW nuTeparype. Ecim camoCTOSTENbHO HE
ylnaeTcst pa3o0paThCsi B Marepuaie, HeoOX0oIuMo CPOpMYIHpOBaTh
BOIPOC W 3aJaTh MPEMNOABaTEI0 Ha JICKIIUM WM Ha MPAKTUYECKOM
3aHITUH.

[IpakTrueckoe
3aHATUC

KoncnektupoBanue peKoMEHAYEeMbIX HCTOYHHUKOB. PabGota c
KOHCIIEKTOM JIEKIIMH, TOATOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM,
IIPOCMOTP pEKOMEHAyeMoH JtepaTypsl. [IpociymmBanue aynno- u
BHUJICO3aINCEN o 3aJJaHHOMN TEME, BBIIIOJIHEHUE
pacueTHO-rpadUUECKUX 3aJaHU, pellIeHUE 3a/1a4 10 aITOPUTMY.

CamocrosrenbHas paboTta

CamocrosarenbHass paboTa CTYIEHTOB CIIOCOOCTBYET TITyOOKOMY
yCBOGHHSI ~ y4eOHOTO  MaTepuajla W pa3BUTHIO  HAaBBIKOB
camooOpazoBanus.  CamoctosTenbHas — paboTa  mpenmosaraeT
CIIETYIOIIHE COCTABIISIOIIHE:

- paboTa ¢ TeKCTaMu: y4eOHUKaMH, CIIPABOYHUKAMH, JIOTTOTHUTEIHHON
JUTEPaATypPOH, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKITU;

- BBITMOJIHEHHUE JIOMAITHUX 33/I1aHUH U PacUyeToB;

- paboTa HaJl TEeMaMH JJIs1 CAMOCTOSITEIBHOTO U3yUYCHUS;

- yuacTue B paboTe CTYICHUYECKHMX HAyYHbIX KOH(EpEeHIUH,
OJIMMITHA;

- TOJITOTOBKA K MMPOMEXYTOYHOH aTTECTAIUH.

ITonroroBka k
MIPOMEKYTOUHOMN
aTTecTaluu

['oToBUTBCS K MPOMEKYTOUHOU aTTECTAIIUU CIIEYEeT CUCTEMAaTUUYECKH,
B TEYCHHE BCEro cemecTpa. VIHTEHCHBHasi TOJTOTOBKA JIOJDKHA
HayaThCsl HE MO3JIHEE, YeM 3a MECAL-MOJITOpa JI0 MPOMEKYTOUHOU
aTTecTanuu. J[aHHbIE TTepe] 3a4eTOM C OIICHKOM TpH THS dh(DEeKTUBHEE
BCET0 MCNOJIb30BaTh JJI MOBTOPEHUS M CHCTEeMaTU3allui MaTepuara.




