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IIporpamma y4eOHoOM ucummueabl «KBaHTOBas MEXaHHMKa» COCTAaBIEHA HA OCHOBAHHH
l'ocynapctBennoro 06pazoBaTebHOrO CTaHZAPTa BBICHIEr0 MPO(ECCHOHATBHOIO 00pa30BaHHS
(I'OC BIIO) Jlonenxoii Hapommoit Pecy6muku (JJHP) no Hanpasnenmio moarotosku 28.03.03
Hanomarepuansl, yTBepx/eHHOro nmprkasoM MunucrepcrBa o6pasosanus u Hayku JIHP ot 28
centsabps 2016 r. Ne 987; Tlopsaxa oprammsamuu ydeGHOro mpoiecca B 06pa3oBaTeTbHBIX
OpraHM3alMaX BhICIIEr0 IpodeccHoHanbHoro obpasosanus Jlonenkoit Hapommoi Pecry6Gmukw,
YTBEPIKIEHHOr0 MpHKazoM MunucrepcrBa obpasopanus u Hayku JTHP Ne 1171 or «10» Hos6ps
2017 r.; yyeOHOro IIaHA M  OCHOBHOM  00pa3’oBATENBHOW IIPOrPAMMEI  BBICIIETO
npoeccuoHanbHOro 00pasoBaHMs Hampasienus noxroroku 28.03.03 Hamomarepuaisi,
paspaboransex B 'OV BIIO «JloHenkunii HANHOHATEHBIN YHHBEPCUTETY.

PazpaGorumk:
JloneHT Kadenpsr

TEOPETHYECKOH (DU3UKU H HAHOTEXHOIOTHIA B.U. ®unoxun

IIporpamma y4eOHOH IMCIHMILIHHBI yTBEPHKICHA HA 3acelaHHH Kadeapbl TeQpPeTHYECKOH
(M3HKH 1 HAHOTEXHOJIOTHIA
ITpotoxon Nel5 ot «02» anpens 2020 r.
"3aBenyrommii Kadeapoit B.H.Bapioxun
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I[Tporpamma yueGHOl mucnummiHEl ogobpeHa yueGHO-METOUUECKOM KoMuccHel (u3HKOo-
TEXHHYECKOTO (haKyipTeTa
ITpotoxon Ne 5 ot «15» ampenst 2020 .

[Ipencenarens yueOHO-METOMHIECKOM
KOMHCCHH (hakynmbTeTa Lo B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«KBanToBass MexaHuKa» SBISETCS IOUCHUILUIMHON Oa3oBoii uactu IIpodeccronanbHOro
bnoka o nanpasnenuto noarorosku 28.03.03 Hanomarepuaiisi.
Jns wuzydeHus: NaHHOM y4eOHOM TUCHUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHMS M HaBBIKU,
chopMHpOBaHHBIE B IIpolecce H3ydeHUs mnpeaMeTroB @Du3uMKa aroMa M aTOMHOIO sJIpa,
Teopernueckass mexanuka, MatemaTtnyeckuii ananus, Juddepennuanbapie ypaBHeHUs, MeTObI
MaTGU3MKH Ha TpEeAbLIylIeM YypoBHE oOpa3oBaHus. llodydeHHbIe 3HAHHS HCHOJIB3YIOTCS
CTyJEHTaMH BO BpEMs BBIMIOJHEHUS Y4eOHOH U MPOU3BOJCTBEHHOM MPAKTUKH, MPH HAMHCAHUU
BBIITYCKHON KBaTH(PUKALMOHHONU PabOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns
OO6pazoBarenbHasl IporpaMma OakajaBpuar
Kpanuduxanms aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 1
Jucuummna 6a30Boii / BapuaTHBHOMN YacTh .
00pa3oBaTeNbHOIN MPOrpaMMbl AUCIIITHHA 6230B0H HacTH
®opwmel kouTposist (MK, sk3ameH, 3auer) MK, , 3aget 6 ceM., SK3aMeH 7 CeM.
TMokasaten ouHas popma 3aouHas popma
00y4deHus oOyueHus
KonuyecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 7 7
I'om moaroroBku 3,4 34
Cemectp 6.7
KonuuecTBo yacoB 252 252
- JICKITHOHHBIX 64 12
- IPAKTUYECKNX, CEMHUHAPCKUX 64 12
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOTHI 124 228
B T.4. UHAMBHAYAJIbHOE 33/1aHHE

HenennHoe KOMHUYECTBO YacoB, 2,2 24

B T.4. AyAUTOPHBIX 2,2 24

3.  OINHUCAHHME JUCHUIIJIMHBI

Ileau u 3axaun

Ilenv - dopmupoBaHWEe 3HAHUH W YMEHHM CTyJIE€HTa B OOJAcCTH pEIICHUs 3a7ad IO pacyuery
KBAHTOBO-MEXAHUYECKUX CUCTEM.

3aoaua - ¢dopmupoBanue u o000OIIEHME 3HAHUI 10 KBAaHTOBOM MEXaHMKE Ha YpPOBHE
byHIaMeHTambHOW  (U3WYECKOW TEOpHH; OBJIAJCHHE MAaTEeMaTHYEeCKHM armmapaToM KBaHTOBOU
MEXaHUKH; (popMHpOBaHHE YMEHUS IPUMEHSITh TEOPETUUECKHE 3HAHUS NIPU PEIICHUH 3aa4 KBAaHTOBOM
MEXaHMKH; pa3BUTHE (PU3NYECKOTO MBIIIJICHHS; OBJaIEHUE TEOPETUYECKUMHU METOIaMU NTO3HAHMS.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipoiiecc M3ydeHHs TUCIUTUIMHBI
«KBaHTOBasi MexaHWKa» HAMpaBJIeH Ha (HOPMUPOBAHHUE AIEMEHTOB CICAYIOMMUX KOMIETEHIIUN B
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coorBerctBuu ¢ ['OC BIIO JIHP no nampaBnenuto noaroroBku 28.03.03 Hanomartepuansl u
OCHOBHOM  00pa30BaTeNIbHOM  MPOTpPaMMBbl  BBICHIETO  MPO(ECCHOHAIBHOTO  00pa30BaHUS
HanpasieHus noarotoBku 28.03.03 Hanomatepuaisl.
a) oowexynomypnuix (OK):
CIOCOOHOCTBIO K CaMOOPraHu3aIiy U camooopasoanuio (OK-7);
CHOCOOHOCTBIO K KYJbTYPHOMY MBIIUICHHIO, K 0000IICHNIO, aHATU3Y, BOCIIPUATHIO WH(OPMAIINH,
IIOCTAaHOBKE IIEJIM U BBIOOPY myTeli ee qoctmkenus (OK-10);
0) oowenpogheccuonanvuvix (OIIK):
CIOCOOHOCTH MCHOJIb30BaTh B MPO(HECCHOHATBLHON NEATEIBHOCTH 0a30Bble €CTeCTBEHHOHAYUYHbIE
3HAHWS, BKJIIOYAs 3HAHHWS O TMpeAMeTe W OOBEKTax U3YyYeHHUs, METOJaX WCCIeAOBaHNUSA,
COBPEMEHHBIX KOHIEMIUIX, TOCTHKEHUSX U OTPAaHMUYEHUSX €CTECTBEHHBIX HayK (IIpeXie BCEro
XUMHUH, OUOJIOTHH, IKOJIOTHH, HayK 0 3emiie u uenoseke) (OITK-1);

CIOCOOHOCTH HCIIOJIB30BAaTh 0Aa30BbIE TEOpPETUYECKUE 3HAHUS (DyHIaMEHTAIbHBIX Pa3zesioB o0Iei
U TEOpeTHYUECKOM (DU3MKH 115 perneHus npodeccuonanbubix 3aaa4 (OIMK-3);

CIIOCOOHOCTh HMCIIOJIb30BaTh OCHOBHBIE METOJbI, CIIOCOOBI M CPEJICTBA IOJYYEHHS, XPaHCHUS,
nepepaboTkr MH(MOPMAILMK ¥ HAaBBIKK PaOOTHI ¢ KOMITBIOTEPOM KaK CO CPEICTBOM YIIPABICHHUS
undopmarmeit (OITK-6);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJICA0BATEIbCKASL M IPOCKTHAA AeSTeIbHOCTh:
- CHOCOOHOCTH HCIIOJIb30BaTh HAa NPAKTUKE COBPEMEHHBIC IMPEJCTABICHUS HAyK O CBOMCTBax
BCIIECTB M MAaTEPHAIIOB MPU IEPEX0Jie MX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJHO M
JIBYXMEPHOE), O BJIMSIHUM pa3Mepa Ha CBOWCTBA BEIIECTB W MaTEpPUAIOB, B3aUMOJCHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpYyKarotiei cpenoit (ITK-2);

- CIIOCOOHOCTH TNPHMEHSATh HABBIKM  HCIOJB30BaHMSA (IIOJ PYKOBOACTBOM) METOJIOB
MOJICJIUPOBAHMS, OLCHKH, MPOrHO3UPOBAHMUS M ONTHUMM3ALUU TEXHOJOTMUECKUX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U CepTUPHKAIUN MaTeprasioB u mporeccoB ([TK-4);

B pe3yabTare udydennst y4eOHON JUCHUIIMHBI CTYACHT I0JIKEH :
3HAMb. OCHOBHBIC TOHSATHS KBAaHTOBOM MEXAHWKH, MPUHIIMIIBI KBAHTOBONH MEXaHWKH; YPaBHECHUS
[Ipenunrepa; mepexo/ K KBa3UKIACCUIECKOMY MPUOIMKEHUIO; TEOPHUsl BOSMYIIICHH; TBUKECHHUE B
EHTPAITHbHO-CUMMETPUYHOM TI0JI€; METOJ BTOPUYHOTO KBAHTOBAHMS; KBAHTOBAasi CTATUCTUKA U
CHCTEMBI TOXKJICCTBCHHBIX YaCTHII.
ymemp: BBIYUCIATH COOCTBEHHBIE (YHKIIMU U COOCTBEHHBIE 3HAYCHHS OMEPATOPOB (PU3HUUECKUX
BEJIMUMH, KaK METOJIOM pelieHus AuddepeHnnaibHbIX ypaBHEHUN Ui MOTEHIAIa MMoJis, TaK U Ha
OCHOBE MHTETPATIBHBIX TEOPEM; BBIUUCIISATH BOJTHOBBIC (DYHKIIMN KBAHTOBO-MEXaHUUECKUX CUCTEM U
IUIOTHOCTh BEPOATHOCTH KBAaHTOBO-MEXAaHWYECKHUX COCTOSHUM; BBIYUCIATH KOX(DOUIIUEHTHI
MPOXOXKJICHUSI TOTCHIIMAIBHBIX O0aphepoB; BBIYHCIATH HJHEPreTUYECKUE CHEKTPhl YacTHUIl B
MOTEHIMAIBHBIX SIMaX; PEIIaTh 3a/1a4 KBAHTOBOM MEXaHUKU METOJIOM TEOPUU BO3MYILIEHUH.
61a0emp: HABbIKAMU BBIUMCICHUSI COOCTBEHHBIX (PYHKIIMM M COOCTBEHHbIE 3HAUEHUN OINEepaTOpoB
(GU3NYECKUX BEIWYMH, BOJHOBBIX (YHKIUN KBAaHTOBO-MEXaHMUYECKUX CHCTEM U TUIOTHOCTEH
BEPOSITHOCTH KBAHTOBO-MEXAaHUYECKUX COCTOSTHUN U JIp.

4.  COJEPXAHWE JUCHUTIINHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

HopsakoBbii

Kparkoe conepxkanue TeMbl
HOMep U TeMa

Cooeparcamenvhotii mooyas 1 «Ypasnuenue Illpeounzepay
Tema 1. [Mpunnun  HeompeneneHHoctn.  BomHoBas — ynkuwmsa.  [IpuHnmn
OCHOBHBIE cynepno3uiuu. Omnepatopbl. COCTaBJICHME W YMHOXEHHUS ONEpPaTOpPOB.
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IIOHATHUA
KBaHTOBOM TECOpHUH.

Omnepatopbl  (u3MYECKUX BeIMYUH. JIUCKpEeTHBIH W  HENpepbIBHBIN
cnekTpbl. CoOCTBEHHbIE (YHKLIHMU M COOCTBEHHBIE 3HAUEHUS JMHEWHBIX
OIIEpaTOPOB.

Tema 2. Oneparop T'ammnbrona. JuddepeHunpoBkr ornepaTopoB MO BPEMEHHU.

DHeprus u | Cranuonapueie coctostHus. ['ail3eHOepruBchke HABOJAHEHUSI ONEPaTOPOB.

HMITYJIBC. Martpuusl. IlpeoOpazoBanue matpuu. mnynsc. UMnynscHOEe HaBeneHUS.
CootHouleHne HeonpeaenaeHuoctu [ aitzendepra.

Tema 3. VpaBuenuss Ilpenunrepa. IlpeaenbHblli nepexon K  KJIAaCCHYECKOU

YpaBHeHue MexaHuke. OcHOBHbIE cBoiicTBa ypaBHeHus [lpeaunrepa. IlnoTHocTh

[lIpenunrepa. notoka. Bapuanmonubeii mnpuHIun. OOIMe CBOHCTBA OJHOMEPHOIO
JIBMOKCHUS. IloTennuanpHBIN SIIIHK. JInnelnbIi OCLIMJLIATOP.
Koaddurment npoxoxaeHus.

Tema 4. MowmenTt wumnyibca. CoOCTBEHHbIE 3HAYEHHs OIEpaTopa MOMEHTA.

MowmeHT CobctBeHHble (YHKIIMU oOIepaTopa MOMEHTAa. MaTpuuHble 3JIeMEHTHI

UMITyJIbCa. oreparopoB MoMeHTa. CocraBienue MoMeHTOB. Koaddurmentsr Kiebmr-
T'opnana.

Tema 5. JIBuKeHHE B LIEHTPaJbHO-CUMMETPUYHOM IIoJie. [[BMKEHHE B KOJIOHOB

JIBuxkeHue B | mosne (cdepuyeckue KoopaAuHATHI). AToM Boaopoma. [ubGpuauzanus

LEHTPAJIBHO- BOJIHOBBIX (DYHKIUI M XUMUYECKasi CBSI3b B MOJIEKYJIax.

CUMETPUYHOMY

T0JIE.
ConepxaresibHbI MOAYJIb 2 «Keanmoesvie cmamucmuxuy

Tema 6. CranuonapHas Teopus Bo3myuieHHi. Ciydall HalM4uU BbBIPOXKJEHUS.

Teopus CekynapHoe ypaBHeHHe. Bo3MmylueHus, 3aBHUCSIIME OT BpPEMEHH.

BO3MYILIEHUH. [lepexonpl mox pelicTBUEM BO30OYXKJEHUS, JCHCTBYeT B TEUEHUU
KOHEUHOro BpeMmeHHu. llepexonapl mnonx JAeWCTBHEM MEPUOJMYECKOTO
B030yk7eHHsl. COOTHOLIIEHHE HEONPEEIIEHHOCTH ISl SHEPTUU.

Tema 7. BonHoBast GyHKIMS B KBa3UKIACCUUYECKOM cilydae. [ paHUUYHBIE YCIIOBHS B

KBa3uknaccuuecku | kBasukiaaccuueckoMm ciydae. [lpaBuno kBantoBanus bopa-3ommepdenba.

U cy4an. ITpoxokJieHHe CKBO3b MOTEHIIMAIbHBIN Oapbep.

Tema 8. Cnun. Oneparop cnuna. CIIMHOP. Cnunops! Beicnnx paHros. BomHoBas

CrnuH. (YHKIMS 4aCTHUI C IPOU3BOJIHBIM CITUHOM. CBSI3b CIIMHA C BEKTOPaMHU.

Tema9. Cuctems! | [IpyHuun HepasnnyeHue dacTul. Tpu BHOAa KBaHTOBBIX YaTHHOK.

TOXJAECTBEHHBIX Ob6mennoe  B3aumopeiictBue. CuMMETpUss 1O  OTHOUIEHHIO K

YaCTHULI. nepectaHoBkaM. KoMOMHAaTOpuKa KBAHTOBBIX MHOTOYACTUYHBIX CHUCTEM.
Craructuka MakcBemna-bonenmana, ®epmu-/Iupaka, boze-DitHiTeiHa.
Cmecn 4yacTul pa3HbIX TUIOB. ATOM renus. BTOpMYHO KBAaHTOBaHHS B
cilydasx cTaTUCTHKH bo3e. BropnyHO KBaHTOBaHUS B Cllydyae CTaTUCTUKHU
Depmu.

Tema 10. ATtomMHBbIe ypoBHH dHepruu. COCTOSIHHSI SJEKTPOHOB B aToMe. YPOBHHU

ATtom SHEPruM B BOAOPOAONOJOOHBIX aToMax. CaMOCOIJIacOBaHHOE TOJIe.

VpaBuenns Tomaca-@epmu. ToHKas CTPyKTypa aTOMHBIX YpPOBHEW.
Ilepuonnueckas cucrema 3nemenToB Menneneesa. Dddexr Ilrapka.

TemaTnyeckuii njian

CopaepxarebHbli Moayab 1 «YpaBHenue lllpenunrepay

HasBanus coaep:kaTejbHbIX
MOJYJIel U TeM

KoanyecTBo 4acoB

OuHas ¢popma 00y4eHuUsI 3aounas popma oOyueHust

B T.4. B T.4.

b o | b o |
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Tema 1.
OcHOBHBIC mousitust | 22 | 6 | 6 10 26 | 2 2 22
KBaHTOBOI TEOPUHU.
Tema 2.
ena 22|66 10 26| 2 | 2 22
DHeprus u UMIYJbC.
T .
ema 3 22|66 10 26| 2 | 2 22
VYpasuenue lllpeaunrepa.
Tena 4. 2116 |6 9 26| 2 | 2 22
MOMEHT UMITyJIbCa.
Tema 5.
JlBwkenne B TeHTpaibHO- [ 21 | 6 | 6 9 22 22
CUMETPUYHOMY TIOJIE.
Hmozo no
cooepycamenvHomy mooyaio | 108 | 30 | 30 48 126 | 8 8 110
1
TemaTuyeckuii nJiaH
Coaep:xareabHblii MOAYJIb 2 «IlepcneKTUBBI Pa3BUTHSA MeTOA 3JIEKTPOHHO-
MHKPOCKONMYECKOT0 HCCIeI0BAHNUS
KoJsnuecTBo 4acoB
Ounas ¢popma 00y4eHuUst 3aounasi popma obyuenust
B T.4. B T.4.
HasBanusi coxepKaTeabHbIX Sl 228 3 2|2 3
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Tena 6. ) 2316 |6 15 26| 1|1 24
Teopus BO3MyIIIEHHHN.
Tema 7. |77 15 26| 1|1 24
KBazukmnaccuueckuii ciyyai.
T .
ena § 26| 7|7 15 26| 1|1 24
CruH.
Tema). Cucrembl
26 | 7 |7 15 2510505 24
TOXJICCTBEHHBIX YaCTHII.
T 10.
ema 10 26 | 7|7 16 23 /05|05 22
Atom
Hmozo no
cooepicamenbHomy mooyaro | 126 | 34 | 34 76 126 | 4 4 118
2
Bcezo no mooynio 252 | 64 | 64 124 252 | 12 | 12 228
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5. METOAUYECKHUE PEKOMEHJIALUU IJISA TIPOBEJEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHUI

TeMbl JIEKIIHOHHBIX 3aHATHH

o Konuuecmeo
i Ha3zeanue memoi waCos

1 |OcHoBHBIE TOHATHS KBAHTOBOW TEOPUHU. 6

2 [DHeprus U UMITYJIbC. 6

3 |YpaBuenue lllpenunrepa. 6

4 |MoMeHT uMITyJIbCa. 6

5 |IBwxeHue B IEHTPAIbHO-CUMETPUUHOMY IIOJIE. 6

6 [Teopus BO3MYILICHHIA. 6

7 |KBa3zukmnaccuyeckuit ciyda. 7

8 |Crum. 7

9 |CucTtembl TOKICCTBCHHBIX YaCTHII. 7

10 |Atom 7
BCEI'O 64

TeMbl NpaKkTUYeCKUX 3aHATHI
o Konuuecmeo
wn Ha3zeanue memoi 4aCos

1 |OcHOBHBIEC TOHATHS KBAHTOBOW TEOPUU 8

2 [DHeprus u UMITYJIbC. 8

3 [YpaBuenue lllpeaunrepa. 8

4 [MomeHT ummyIbca. 8

5 [Teopust BOZMYILICHUH. 8

6 [KBasukiaccuueckoe MpHOIIIKEHHIE 8

7 |Coun. 8

8 |CucTembl TOKICCTBEHHBIX YaCTHII 8
BCEI'O 64

6. METOJAMYECKHUE PEKOMEHJIALIUU 11O OPTAHU3ALIUN

CAMOCTOSITEJBHOMN PABOTHI CTYJEHTOB

Opranusanusi CaMOCTOSITEJIbHOI pa00ThI CTYICHTOB

Ne Konuuecmeo
Ha3zeanue memuwi
n/n yacoe
1 |OcHoBHble cBolicTBa ypaBHeHus [Ipenunrepa. 10
2 [Matpugst. [IpeoOpazoBanue MaTpuil. 10
3 |JIMHEWHBIH OCIMILIATOP. 10
4 |[ToreHUHMATBLHBIN SIIHK. 10
5 [KoadduimeHt npoxoxaeHusl. 10




6 [Koapounuent Knebm-I'opaana. 10
7 |YpoBHU 3HEpTUU BOAOPOAONIOTOOHBIX ATOMOB. 10
8 [[Iepexonasl mox AeiicTBUEM BO3OYKICHHUS, ACHCTBYET B TCUEHUU KOHEYHOTO 10
BPEMEHH.
9 |CooTHolieHHE HEOTIPENCICHHOCTH JIJISl JHEPTHH. 10
10 [[TpoxoskaeHHe CKBO3b MOTCHLIUAIBHBINA Oapbep. 10
11 |Cs3b crivHA C BEKTOpaMH. 10
12 |VpaBuenune Tomaca-®epmu. 7
13 [[Iepuoauyeckas cucteMa 3JIeMeHTOB MeHieneeBa 7
BCEI'O 124
7. NUHANUBUOYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K IPOMEKXYTOUYHOM ATTECTAIIUA
1.  BomnoBas ¢pyHkmwus. [IpuHIUIIEI HEOTIPEICICHHOCTH M CYIIEPIIO3UIIUU B KBAHTOBOW TCOPHUH.
1.  Omepatops! HpU3NUECKUX BEIUYUH B KBAHTOBOM TEOPUHU. ANredpa onepaTopos.
2.  Matpuns oneparopos. [IpeoOpa3oBanue MaTpuil.
3. Ilokasatb, 4TO (AB)+ =B"A". Jloka3aTh, 4TO CleyeT KBaJpPAaTHOW MATPHUIIbI SIBISACTCS
WHBAapUaHTHBIM OTHOCHUTEIBHO JH0O0r0 YHUTAPHOIO IPE0Opa3OBaAHHUS.
4.  Omneparop wumnyiabca. CoOcTBeHHble (YHKIMU H COOCTBEHHBIE 3HAYEHHUS OIepaTopa
UMITyJIbCa.
5. CooTHoIIeHHE HEOTIPEAETICHHOCTH.
6. T'amunbpToHMaH. BomHoBoe ypaBHenue. /nddepeHnmpoBkr onepaTopoB Mo BPEMEHH.
7. Omneparop moMeHTa. COOCTBEHHbBIE 3HAaUEHUSI U COOCTBEHHBIE (DYHKIIUU ONEpaTOpa MOMEHTA.
CocraBiieHnE€ MOMEHTOB.
8.  BrprumcnuTh MaTpHIly OnepaTopoB I:Z , I; , L, L, I:y 1 L Ha cOOGCTBEHHBIX (DYHKIHSX
MomenTa ipu | = 2.
9.  VpaBuenus lllpeaunrepa. CtarimoHapHbie COCTOSHUS.
10. TIInoTHOCTH MOTOKA. Y paBHEHUE HEMPEPHIBHOCTH.
11. OOumme 0coO0eHHOCTH OTHOMEPHOTO JBHKEHUS.
12. PaccuuTtaTh YpOBHHM DJHEPrHM KBAaHTOBOMEXAHMYECKOM YACTHIBI B MPSIMOYTOJHHOM
MOTEHIUATBHOM sIME.
13. BbUUCINTB YPOBHH SHEPTHH JHHEHHOTO OCHMILISATOPA.
14. BpuuCIUTh BOJHOBYKO (YHKIUIO KBAaHTOBOMEXAaHWYECKOW YaCcTHUIIBI B IIEHTPAIbHO-
CUMMETPUYHOM TIOJIE.
15. BpUUCIUTH BOJHOBYIO (PYHKIIMIO M YPOBHU JHEPrUM KBAaHTOBOMEXAHHMYECKOW YaCTHUIBI B

KYJIOHOBCKOM TI0JI€ (JIMCKPETHBINA CIIEKTD).

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu oyeHUBAHUSL)

rOY BIIO «JIOHEIIKWI HAIITMOHAJIBHBIN YHUBEPCUTET»
dakynpTeT PUINKO-TEXHUUECKHM

Hanpaenenue noocomosxu.:  28.03.03 HanomatepuaJbl
Ipogpuny:
IIpoepamma noozomosxu: oakanaspuam




Cemecmp 7
Yuebnas oucyuniuna Keanmoesan mexanuka

MOAYJIbBHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel

1. CooTHOmIEHNE HEOTPEAETEHHOCTH.
2. Marpuus! oneparopos. [IpeoGpa3oBanne MaTpuiL.
3. TLI0THOCTH MOTOKA. YPAaBHEHHE HENPEPHIBHOCTH.

YTBepKIeHO Ha 3aceaHnH Kaeaphbl TeOPETUIECKON (DU3UKU ¥ HAHOTEXHOJIOTHH,
MPOTOKOI Ne OT «__» 20 r.

3aBenyromnuii kageapoit

IIpenonaBareins
Kputepuu oneHuBaHus MO1yJbHOT0 KOHTPOJIsI
Homep 3a0anusn Konauuecmeo d6annos
3amanue 1 10
3agaHue 2 10
3ananue 3 10
Bcezo 30
10. OBPA3EIl 9 K3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwvl K IK3aMeHy
1. IlpuHUMI HEONpeaeNIeHHOCTH.
2. Bonnosas pynkuus. [TpuHImnm cyneprno3uiym.
3. Omeparopsl. OniepaTopsl pU3NUECKUX BEIHUHH. ANreOpa onepaTopoB.
4. CoOcTtBeHHBIE (DYHKIIMU U COOCTBEHHbIE 3HAUCHUS JTMHEHHBIX OnepaTopoB. [JucKpeTHbIi
CIICKTP.
5. CoOcTBeHHbIE ()YHKIIMU U COOCTBEHHbIE 3HAUEHUS JIMHEWHBIX orepaTopoB. HempephIBHBIN
CIICKTp.

6. IlpenenbHbIl Mepexon K KIACCHYECKON MEXaHUKe

7. BonnoBoe ypaBHeHue. ["aMuibTOHHAH.

8. uddepenurpoBanue onepaTopoB 10 BPEMEHH.

9. CranmoHapHbBIE COCTOSTHHUS.

10. I'eiizeHOEproBCKOE MPECTABIICHNUE OIIEPATOPOB.

11. Umnynsc.

12. CoOcTBeHHBIE (DYHKIMH OTlepaTopa UMITyJIbca. VIMIyIbCHOE MTpeICTaBIICHHE.
13. CooTHoienue HeonpeaenaeHHocTH I eitzenodepra.

14. Ypasuenue Lllpeaunrepa.

15. Knaccuueckuit npenen ypasuenus Llpeaunrepa.

16. ILTOTHOCTH TIOTOKA.

17. BapuanuonHslii npuHIMI A5 ypasHeHus Llpeaunrepa.
18. O6mwme cBOMCTBA OTHOMEPHOTO JBUKCHHUS.

19. IlpssiMoyrosibHas MOTEHIUANIbHAS SIMA.



20. JInHeWHBINA OCITUIUIATOP.
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21. Koo puuueHT mpoxoxICHHS.

22. MOMEHT UMITYJIbCA.

23. CoOcTBEeHHBIE 3HAYCHHS OTIepaTopa KBaJpaTa MOMEHTA.
24. CoOcTBEHHbIE 3HAUEHMSI OTIEpaTOPOB MPOEKIIUH MOMEHTA.
25. Teopus BO3MYUICHUN HE 3aBUCALINX OT BPEMEHH.

26. Teopus BO3MYUICHUI NPU HAJTUYUU BBIPOXKICHUSL.

27.Teopus BO3MYILECHHUI 3aBUCAIINX OT BPEMEHH.

rOY BIIO JIOHEIIKWIA HAIITMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT PU3UKO-TEXHUIESCKUN

Hanpasnenue noocomosxu:  28.03.03 HanomarepuaJjinbi
Ilpoghuns:

Ilpoepamma nooecomosku. O0akajaBpuar

Cemecmp 7

Yuebnas oucyuniuna

KBanToBasi MexaHHKa

BUJIET Nel

1. TlpenenbHBIN MEpexoa K KJIACCUYECKON MEXaHHKE.

2. MoMeHT uMITyJbCa.
3. VYpasuenue lllpenunrepa.

OT « »

YTBepKIeHO Ha 3acelaHuu Kadeapbl TEOpeTHUeCKON (PU3MKH U HAHOTEXHOJIOTHiA,
MPOTOKOI Ne

3aBenyrouuii kadeapoit

20 1.

DK3aMeHaTop
Kpumepuu oyenueanus sxzamena
Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3ananue 2 15
3ananue 3 20
Bcero 50 6an10B
11. KPUTEPUU OLIEHUBAHMUSI
I[Io xypcy «KBaHTOBasg MEXaHHMKa» MNPEAIONAaraercsa MpPOBEJICHUE

MIPOMEKYTOUHOU

aTTecTallid B BUJE MOAYJIHHOTO KOHTPOJIS, BBIMOJHEHUE WHIWBUIYaIbHOW pabOTHl M HK3aMEHA.
DK3aMeH CIAI0T CTYJEHTHI C [EIbIO MOBBIIIEHUS PEUTHHTA.

Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHnnol
6 npoyecce uzyuenHus OUCUUNIUHD

CPC

OpranuzanmoHHO
yuebnasi pabora NHauBuIya bHas
CTyA€HTa pabora

MoayJibHbI KOHTPOJIb

Bcero
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max 10 6ammoB max 10 6amoB max 30 100
OayoB
LlIxana coomeemcmeusn 6an106 HAYUOHATLHOU WIKATe
Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIM4HO) 3a4TEHO
B 80-89 4 (xopo11o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4YH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥ P YCIIOBUU
00s13aTeIbHOTO HAOOpa AOMOTHUTEIBHBIX OAJITIOB
12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOI' O ITIPOLECCA

JIeKIIMOHHBIE M TPAKTHYECKUE 3aHATHS MO ydeOHOH nuciumuinHe «KBaHTOBas MEXaHUKa»
npoBoasTcs B Komnbrotepaom kiacce Ne304. OGopynoBaH KOMILIEKTOM yuyeOHOW mebenu Ha 28
MOCAJI0YHBIX MECT, KOMIUIEKTOM pabodero mecra TMpernoaaBarens,  MeloBod mockoi, 10
KOMITBIOTEPOB C JIMIEH3MOHHBIM NPOTrPaMMHBIM OOecledeHneM, JOCTylnoM K cetu MHrepher,l
ceTeBoil kommytarop, 1 wi-fi poyrep, 1 MyabTUMeIUHHBII TPOEKTOP, 1 3KpaH NEPEHOCHOM.

CamocrodTenbHas paboTa CTyIEeHTOB IPOXOAUT B YUTATIBHOM 3aie Ne 4 nmepuoandeckoi
JUTEepaTyphl, YKOMILJIEKTOBaH yueOHOI MeOenbto Ha 31 mocaiouHoe MECTO, OCHAIIIEH
KOMITbIOTEPOM B KoMILIekTe (1 1IT.), pacrosoxeH mo aapecy T. JloHelk, yia. YHUBepcuTerckas, 24,
kab. 19.

WupuBuayanbHble W TPYNNOBbIE  KOHCYJIbTAllMM  CTYAEGHTaM Ul IPOBEAEHUS
CaMOCTOSITENIbHOM paboThl NMPEAOCTaBISIOTCS B KaOuMHETe Kadenpsl TeopeTHYecKor (U3UKH U
HaHOTEXHOJIOTHH, YKOMIIJIEKTOBAaHHOM KOMIUIEKTOM MeOenu Ha 12 1ocagouyHbIX —MecCT,
OCHAIIIEHHOM KOMIIbIOTEpPOM B KoMIuiekTe (1 IIT.), MpUHTEPOM, CKaHEpPOM, PaCIOJIOKEHHOM I10
aapecy r. [loneuk, np. Tearpanphsiii 13, ayn. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA
KoJua-Bo Hanuumne
Ne IK3eMILIAPOB | 3JIEKTPOHHOM
HanmenoBanue
n/n B On0/1MoTEKE BEpCHH B
HonHY IBC
OcHognaa numepamypa
1. Jlannay, JleB /1. Teopernueckas ¢puzuka : B 10 T. : YueO.
nocoOue Al CTyJeHTOB (u3. CreluanbHOCTeH yH-TOB. T.
3 : KBanToBas Mexanuka : HepensituBucrckas teopus / J1. 3
M. Jlammay, E. M. JuBmmn ; Ilox pen. JI. IL
ITutaeBckoro. - 5-¢ u37. - M. : Hayka, 2001. - 803 c.
2. Jlannay, Jle [I. KpaTtkuii kypc TeopeTndeckoil (pU3MKH :
[Vueb. mocobue mis pus. cnenmanbHOcTel By30B]. KH. 2 10
: KBanroBas mexanuka / JI. /1. Jlanpay, E. M. JIupmm. -
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M. : Hayka, 1972. - 368 c.

3. Jlanpay, JleB JI. Teopetnueckas ¢usuka : B 10 1. : YueO.
nocoOue sl CTyJICHTOB (U3. CIIeIUAIbHOCTEH yH-TOB. T.
3 : KBanroBas mexanuka : HepensruBucrckas teopus / JI. 1
A. Janmay, E. M. Jlubmun ; IMox penm. JI IL
IIutaeBckoro. - 5-¢ u3a. - M. : duszmariut, 2002. - 803 c.

Jonoanumenvuas numepamypa

4, Enrorun, I1. B. KBanToBas Mexanuka ¢ 3aga4amu : [ Yue0.
nocobue st cryaeHtoB ¢wu3. dak. ByzoB] / II. B.
Emtorun, B. JI. KpuBuenkoB ; Ilom pen. akamx. H. H. 12
BoromoboBa. - 2-¢ usn. - M. : ®DUSMATIJIUT : YHI]
noBy3. oopazoBanust MI'Y, 2001. - 298,[2] c.

5. HaseinoB, A. C. KBanToBass Mexanuka : Y4eb. mocobue
s yH-ToB / A. C. JlaBeiioB. - M. : ®uzmatnur, 1963. - 63
748 c.

6. Jlunkmn, I'. KBaHTOBass Mexanuka : HoBwIl mmomxon K
HekoTopbIM Tipobsiemam / I'. Jlunkus ; Ilep. ¢ anri. mox 10

pen. B. B. Tonmauesa. - M. : Mup, 1977. - 592 c.

14. HUHD®OPMAILMUOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubIMOTEKH

15. INPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (koprioparustas stiensus JJOHHY Ne 46484614);,
2. Microsoft Office (kopnopatuHas muuensust JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (suniensust mporpammsl DreamSpark 11 BeIcIINX y4eOHBIX 3aBe/IeHU);
4. Jlunensun GPL, Apache, BSD mist cBobogHOro mporpammuoro odecrieuenus: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpaMma paccMOTpeHa U IepeyTBepXkKJIeHa Ha 3aceJaHuu Kadeapsl
TEOpeTU4eCKON (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMenenuit) Ha 20 TOJI.
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[Tporoxosn Ne oT 20 1.

3aBeayromuii kadenpoit

PaGouast mporpamMma paccMOTpeHa ¥ IlepeyTBEp)KAECHAa Ha 3aceJaHnu  Kaeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEHUsIMU (0e3 n3mMeHenuit) Ha 20 rof.

ITporoxoi Ne or“ 7 20 1.

3aBenyrouuii kadeapoit



http://donnu.ru/
http://library.donnu.ru/

