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1. e w3yvenust AUCHUNIAHDI

° DopmupoBaHHE OOMEKYNBTYPHBIX X IHPOMECCHOHANBHEIX KOMIIETCHIHI CTYICHTOE,
oOy4arommxcs mo HanpasneHnio «llenarormyeckoe o6pasoOBaHie» HA OCHOBE U3YYCHUS
TUCHUIUTIHEL « TeopeTudeckas dusukay.

° @OpMHDPOBaHHE y CTYACHTOB MOHMMAHHS (DYHIAMEHTAIBHBIX busuyeckux umeid u
MaTeMaTUIeCKUX METOOB TEOPETHYCCKON (DU3UKH.

e OOpMHUPOBAHME TEOPETHICCKOW M IIPAKTHYECKOH OpodEeCCHOHANBHON IOATOTOBKH K
IPETIOJaBaHUIO QU3UKHY B 00IIE0OPa30BATENBHEIX YIPEKICHUSX.

® QOpMUpOBAHKE MPE/CTABICHHH O BXHOCTH H3YYEHHS TEOPETHYCCKON busuxm s
OCYIIECTBIIECHUS Oy LyIe# TpodecCHOHANBHON e TENHOCTH.

2. MecTo AUCHATUIAEBI B CTPYKTYPe OCHOBHOM 06pa30BaTeIbHOM
nporpaMmel 0aKaiaBpuarTa

Kypce «Teoperwdeckas ¢usmxay OTHOCHTCS K NpOGECCHOHANTPHOMY LUKy NHCHUILIMH U
BXOIMT B COCTaB €r0 BapMATHBHONW YacTH. B mHporpaMMy BXOZST CHEXYIOIIME pa3Ielbl
macuunimebl - «Kiaccuyeckas MmexaHwka», «OIEKTpojmHaMuKa», «KBaHTOBas MeXaHHKay,
«Crarucrrveckas Gusuxay. [lepedncieHnble pasnensl YATAIOTCS COOTBETCTRBEHHO B 4,5, 6u7
ceMecTpax.

Jist ocsoerus mucnummHel « TeopeTuyeckas (Gu3mkay 00yJaroImuecs WCHONML3YIOT 3HAHUS,
YMEHHS, CIIOCOOBI IEATENBHOCTH ¥ YCTAHOBKH, CQOPMEDOBAHHBIE B XOAC W3yYeHHS KYpPCOB,
NPHHAJUISKAIMNX  POPECCUOHANLHOMY  YukLy yuxay: «MaTeMaTuuecKnii aHATH3Y (1-3
cemectpsl), «l'eomerpus» (1,3,5 cemectprr), «JIubdepenmansusie ypaBHeHus» (4 cemectp),
«O61was dusmkay (1-5 cemecTps),

3. TpeboBanus K yPOBHIO 0CBOEHHS IIPOrPAMMAEL.

Hucnunnura «TeopeTuueckas (U3WKa» BHOCHT BKIAN B bopMupOBaHUE CIEAYIOLIMX
KomneTeHnud, tpebyemerx @I'OC BIIO mo HampaBIeHHIO noaroroBku  44.03.05
«Ilenarormueckoe obpasosanue»: OK-1, OK-4, OK-6, OK-8, OK-9, OIIK-3.

B pesynpTaTe u3yueHus Kypca CTYIEHT HOJDKEH

3HAThH:
® KOHICHTyalIbHBIE M TCOPCTHYECKHE OCHOBHI QHU3MKH, €€ MECTO B oOImell cucTeMe
HayK U LIEHHOCTEH, HCTOPHIO Pa3BUTHS M COBPEMEHHOE COCTOSHUE,
® OCHOBHBIC NMOHATHS 3TOTO IPEIMETa, IOHMMATh COJEpXKaHHe (YHIAMEHTAIHHBIX
3aKOHOB M OCHOBHBIX MOJETEH;
YMETh:
e  (OpMYyIHPOBATH OCHOBHEIE ONIPEICTCHUS IIPEIMETA, UCIIONB30BaTh YPaBHEHUS
TEOPETUYCCKOM (DU3KKY IS KOHKPETHBIX DH3UUECKUX CUTYyalluii;
® O0OBSICHATH comepxanue  (QyHIAMEHTANBHBIX MPUHIKIIOB M 3aKOHOB, 4 TAKKE
CIIOCOOBI peNIeHus 3a1a4;
BJIAJIETh:
® TCPMUHOJIOTHCH NPEIMETHOH o0macTu mucummmesl «TeopeTmdeckas bu3uKay;
® HaBBIKAMH IPUMEHCHHS OOIMMX METOMNOB TEOPETHYECKON QUSHMKY K PELICHHUIO
KOHKDETHBIX 33/1a4.



4. O6mas TpygoemMKocTh AucHUMIHHBI «Teopernyeckass QuzHKa»

32YCTHBIX €IMHUI] ¥ BHIbI y4eOHOH padoThI

BH,Z[ yqe6H0ﬁ pa6OTBI prﬂOCMK PaCﬂpeﬂeﬂeH[/Ie o ceMecTpam
OCTh (qac)
(uac)
720 4 5 6 7
AyIUTOpHBIE 3aHATHS 365 90 95 85 03
Jlexiun 164 54 38 34 38
IIpakTrueckue 3aHgTHA 201 36 57 51 51
CemuHapsl (3aHATHA B HHTEPAKTHBHOH 74 18 18 19 19
dopme — 20% or ayx. gacos)
Jlaboparoprsie paGoTHI
JIpyrue BUBI Ay IUTOPHBIX 3aHATHH
Hpyrue Buns: pabor
CamocrositenpHas padora 274 68 68 70 68
Kypcosoit mpoekr (pabora)
PacueTHO-rpaduyeckue paboTel
Pegepar
PacuetHO-rpaduyeckue paboTel
@OpMBI TEKYIIETO KOHTPOIIS
DOpMEI IIPOMEXYTOYHOM ATTECTAIMH B 81 9K3aMeH 3ayeT 5K3aMeH | OJK3aMeH
COOTBETCTBUY C yIEOHBIM ILIAHOM =1 21 Z
5. Copep:xanue yue6HON JHCHHNIAHBI
5.1. Paznesnbl yueOHoOH HCHUNLIAHBI
Ne Hawmmenosanue AynuTopHble Camocr.
1l paszena 4achl pabora
(uac)
JCTIHATUTHHEI
(Temsl)
BCETO JICKIIMU npaxKTuyec- B m.u. UHmep
KHe AKMUBHbLE
(cemunapsl) |gopmol
0Oyuenus
YeTBepThIil cemecTp
(Knaccuyeckas Mexanuka)
OcHOBHEIC TOJI0XKEHYS
1 10 4 6 2 8
MexaHuky HeroTtona ‘
JlarpamxeBa hopMyIEpOBKa
2 P opmyup 12 8 4 2 8
MEXaHUKH.
3aKOHBI COXpaHEHHUS.
3 g B 6 6 2 2 8
JHOMEPHOE JBUKEHUE
Marnsie konebanus
4 12 6 4 2 7
JBrXeHNe B IEHTPAIbHOM
5 — 12 8 4 2 8




CTONKHOBECHUS U paccesaHuc
YacTHIl

[NamunsTOHOBA GOPMYIHPOBKA
MEXaHUKU

16

10

I[BI/DKGHI/IC OTHOCHUTEIIBHO
HEHHCPIHUAJIBHBIX CHUCTEM

[\

Junamuika abCOIIOTHO
TBEPIOTO Tesa

o

IIsTeIl cemecTp
(DnexTporUHAMUKA)

Wcropus pa3BuTus
DIIEKTPOJWHAMUKY 10 KoHIa 19
BEKa

N

OCHOBHI CIIEIMAIEHON TEOPUHT
OTHOCHUTEIBHOCTH

(8]

YeTsIpexXMEpHBIT (HOpPMAaIH3M
TEOPHH OTHOCUTENHEHOCTH

12

PengaTuBuCTCKAsS KHHEMATUKA U
JUHaMHKa

12

BsaumopeiicTeue 3apsiaa ¢
3JIEKTPOMarHUTHBIM II0JIEM

10

YpaBHEHUS
3JIEKTPOMArHUTHOIO IIOJIS

3aKOHBI COXPAHEHUS I
3JIEKTPOMArHUTHOIO IOJISL ¥

10

CraTtrueckoe
BIEKTPOMATrHUTHOE IIOJIE

16

ONeKTpOMAarHUTHEIE BOJIHEI B
BaKyyMe

10

10

N3nyuenue u paccesHue
3JIEKTPOMArHUTHBIX BOJIH
3apsigaMiu

11

ITTecrou cemectp
(KBanTOBasi MEXaHMKA)

Ou3ngeckue IIpEATIOCHIIIKHA
KBaHTOBOM MEXaHUKHU

[ToHsTre BOTHOBON GyHKLIUT
Ypaerenue lpenunrepa

(V8]

OnuomepHBIE 3ama9u
KBAHTOBOY MEXaHUKHA

N

Maremartunaeckuit ammapar
KBAHTOBOH MEXaHUKU

Ou3NYECKUE BETHYNHEI U
OIIEpaTOpPHI

CocrosHus ¥ Qpu3HUECKUe
BEJIMYUHBL




KBanToras nuHamuka
/ 12 4 8 2 6
VTnoBroit MOMEHT
8 4 g 2 1 6
YacTuna B eHTPaATEHO-
9 CUMMETPUYHOM IIOJIE 10 2 8 1 6
10 CHcTeMBbl TOXIECTBEHHBIX 4
YaCTHI] 2 2 1 6
Teopus BosMymenuit
1 6 4 2 1 6
OneMEeHTHI PEISTHBHCTCKON
12 . 7 "
KBaHTOBOM MEXaHUKHU 4 3 1 6
CenpMmoii cemecTp
(Cratuctuueckas dusnka)
Tepmonuramuka
1 MaKpOCKOIIMYECKuX cucreM c¢| 20 8 12 4 14
) MakpocKOIHYECKHUE CUCTEMBI C 16
[IEPEMEHHBIM KOJIMYECTBOM 6 10 4 12
. Ob61ue TIPUHITATIBL
0 CTaTHCTHYECKOIO OITHCaHUSs 16 6 10 4 12
ParHOBecHEIE arcaMOIH
4 |Tuo6ea. % 4 10 2 10
- OIeMEHTHI TEOpUHU
> baykTyaruii. L 6 8 2 10
6 HepasHorecHrie aHcaMOmu 3
T'u66ca. > 6 7 3 10
Uroro: gac/ gac / %
LN 164 201
353/ 74/20% | 27

3.2. Cogeprxanne pa3fesioB QuCHUILIMHBI

YeTBepThIii cemMecTp.

1. OcnoBuble mono:keHus MexaHuku HeworToHa. OOBEKTHI X MOIENH KIACCHUECKOM
mexanukh. IIpoctpasctBo u Bpems. CHCTEMBI OTCYETA. IIpeobOpazopanus ['ammies.
MHBapuanTHOCTE ¥ KOBAPHAHTHOCTH YDABHEHWH MBHKEHHS @pH IEpexole OT ONHOM
HHEPIUATBHON CHCTEMEI K Apyroi. 3axkoHbl HbIOTOHA.. YpaBHEHHS IBMIKEHHUS B KIACCHYECKOM
MEXaHHUKe.

2. Jlarpan:xepa ¢opmyaupoBka Mexanukd. Kiaccubuxamms cessedl. KoHdHIypanuoHHOE
IpOCTPaHCTBO. BapualmoHHble NPHHIMIE MEXaHWUKA. [lpunuwmn [amunbToHa. YpaBHEHHS
Jlarpamxa. OcHoBHBIE cBoMCTBa  ypaBHeHwit Jlarpamxa u Qymxmum Jlarpamxa. QOyHKIuS
Jlarpamxa  coboxgmO¥ wacTuipl Oyekius Jlarpamxa ¥ YpaBHEHHS IBEDKCHHS CHCTEMbI
B32MMOJICHACTBYOIMX JaCTHII.

3. 3akousl coxpanenms. OnHoMepHoe NBHKeHMe. [IOHATHE 00 HHTErpanax IBHIKCHHS.
3akoHs! coxpanenns . OnEOMepHOe nBrKeHuE. [IpeobpasoBanyie COXPAHSIOMMXCS BEIMUKH IIPH
U3MEHEHHUM CUCTEMEI OTCYETA.



4. Mansie wonebanusa. Oyskuusg Jlarpanxka TUHEHHOIO  TapMOHUYECKOIO  OCLHUIUIATOpPA.
3aryxaromue Koiebanus. BeiHyxneHuble konedanus. CBoOONHbIE KoJeOaHHS B CHCTEMax
CO MHOTHMH CTEIIEHSIMU CBOOOMBL.

5. /iBmxeHne B HeHTpajdbHOM moJjie. OOmme CBOMCTBAa  JBIKEHUS B LEHTPAIBHOM IIOJE.
Haxoxnenwe TpaekTopuH B IeHTpanbHoM none. 3amada Kemmepa.. JBHKEHHME YaCTHIBI B
KYJIOHOBCKOM II0JI€ OTTAJIKABAHS.

6. CroaxkHoBeHHsI W paccesiHue dacTuil. [[ocTaHOBKa 3a7auyd O CTONKHOBEHHU YacCTHIL.
Cucrema orcueTa LEHTpa HHEPIWHU. YUpPYTHe W Heympyrue croiksHosenus. IIpeobpaszosanue
KOOpIWHAT, HMIYJIbCOB K yIJla PpAacCesHUS 4YacTUI[ OT CHCTEMBI LEHTpa MHEPLUM K
JabopaTtopHOH cucteme. Db dexTuBHOE ceueHue paccesuaus. @opmyna Pesepdopra.

7. I'amunbToHOBa GopMyJIHPOBKAa MeXaHHWKHW. KaHOHWYECKHE YpaBHEHHS [IBHKCHHUS.
@azoBoe mpocTpancTBo. UHTerpamsr mBmwkenus u ckodkm Ilyaccoma. Kanonmueckue
npeodpazopanus. Ilpomsomsimue pyuxmun. Teopema JlumyBmwis. VYpasuenue ['amunbToHa-
SAxo0u. Paznenenre nepeMeHHBIX B ypaBHEHNH | aMuTsTOHA- SIKOOH.

8. /iBu:KeHHE OTHOCHTEJILHO HEHMHEPHMUANLHBIX CHCTeM orcdera. Oyukmus Jlarpamxa
CHCTEMBI YaCTHUI] B HEUHEPIMATBHON CUCTEME OTCYETa. Y PABHEHUS ABYIKEHIS, CUIIBI HHEPILIUH.
9. ilmHamMuka a0COIIOTHO TBepAOro Teja. KuHeTHdeckas SHEprus aOCOMIOTHO TBEPIOTO
Tena. TeH30p MHEpPIMM M €ro CBOHWCTBAa. MOMEHT WMIyibca abCONIOTHO TBEPIOrO Teja.
YpaBHEHHUS IBAXKEHHS aO0COTIOTHO TBEPIOTO TeMa. Y paBHEHUS Dijepa.

IlsaTe1ii cemecTp.
1.McTopus pa3BUTHS 3JIEKTPONHHAMHUKHE 10 KoHIAa 19 Beka.
O0630p uCTOPUH CO3MAHUS TEOPHHU SIEKTPOMATrHUTHOTO moJist. [Ipobiema mpruMeHeH s IPHHIUIA
OTHOCHTENBHOCTH K  JJIEKTPOMAarHUTHOMY TOM0. llpeamocsuiku — cO3maHus — TEOpUH
OTHOCHUTEIHHOCTH.
2. OcHOBBI cHENUATBHON TEOPHH OTHOCUTENHLHOCTH.
Ilpusnun otHOCHTenpHOCTH. MHTepBan mexny cobsitusmu . IIpeoOpazoBanus Jlopenna mis
KOOPIMHAT U CKOPOCTU. OTHOCUTETBHOCTE JUTHH U OTPE3KOB BPEMEHH.
3. YerpIipexMepHbIH (HOPMATHA3M TEOPHH OTHOCHTEIHLHOCTH.
KoBapuaHTHBIE W KOHTpaBapHaHTHBEIE KOODIWHATEL COOBITHS B 4-MEPHOM IIPOCTPAHCTRE.
YeTeIpexMepHBIE BEKTOPH! U TeH30pHL. KoBapuaHTHas 3amuch HHTEpBAa W IPeoOpa3oBaHMit
Jlopenma.
4. PelATHBHCTCKASI KHHEMATHKA H NUHAMHUKA.
YeTpIpexMepHas CKOPOCTh U ycKopeHue. PenstuBucrckoe neficTeue u Gyuxius Jlarpanxa mis
CBOOOIHOM YacTULBL. PeISTUBHCTCKIE BEIPAKEHUS ISl SHEPTUH M UMITYJIbCA.
5. BzaumopeiicTBUe 3apsaaa ¢ 31eKTPOMArHATHBIM MOJIEM.
[ToTenumansl 21eKTpoMarHUTHOrO wmons. @ymknms Jlarpamxa s 3apsgma BO BHENIHEM
9NIEKTPOMArHUTHOM IIOJIE. Y pABHEHHS ABUMKECHUS 3apsvkeHHoN yactuisl. Cuna Jlopenta. Tensop
DNIEKTPOMArHUTHOIO IOJNA. 3aKoH IpeoOpasoBaHus JlopeHna i HAMpPSHKEHHOCTEH IOJEH.
VHBapuaHTEI 371€KTPOMarEUTHOTO rofst. Kanubposounas WHBAPHAHTHOCTE.
6. YpaBHeHHS 3JIEKTPOMATHUTHOIO IOJISL.
JleficTBie 1 3NEKTPOMArHUTHOrO MONS. MMKPOCKONUYECKHE ypaBHeHHs Makcsema.
KopapuanTHas 3amuck ypaBHEHHI IS 3JEKTPOMATHHTHOrO IIONs. MHterpansmas ¢opma
ypaBHeHHH Maxcgenna.
7. 3aK0HBI COXPAHEHHUS JIJIS 3IEKTPOMATHUTHOIO [OJIA ¥ 3aPSHKEHHBIX YACTHII.
3akoH coxpaHeHHs 3apsna. I[IIOTHOCTE W TOTOK OSHEPrUM. TEH30p JHEPIUM-HMITYIIbCa
JIEKTPOMArHUTHOrO nois. KoBapuaHTHas 3alMCh 3aKOHOB COXPAHEHHWS JHEPTHU W WMILYJIbCa
JUTSL SNIEKTPOMArHUTHOIO IO M YaCTHLl. 3aKOH COXPAaHEHUS MOMEHTA MMITYJIbCA.
8. CraTnyeckoe 3JIEKTPOMATHHTHOE MOJIE.
Vpasuenme Ilyaccoma. Ilome TodeuHOro 3apsima. ONEKTpUUECKOe TMONE Ha  OOJBIINX
PacCTOSIHMSX OT 3apsiiOB, II0JE JAUIONA, MYIBTUNONBHOE PA3JIOKEHUE CKAIPHOTO TOTEHIHANA.



Vpasuenue Ilyaccoma mis BEKTOPHOTO mHoTeHIwana. 3akoH bumo-Casapa. MarautHoe mone
BJAIM OT CHCTEMBHI TOKOB, MArHUTHBIH MOMEHT, MYIBTHUIONBHOE DAa3JIOXKECHHE BEKTOPHOIO
IIOTEHIHATA.

9. JaekTpOMArHUTHHIEC BOJIHBI B BaKyyMe.

Bonmosoe ypasmenme. Ilmockue BOmHBL [Imockas MOHOXpOMaTHUecKas BOJHA. 3aKOH
npeobpazoBanws JIOpeHIia I YaCTOTHI M BOJTHOBOIO BEKTOPA 3JIEKTPOMArHATHOM BOJHEL

.10. Mzaydenvie u paccesiHvie 3JIEKTPOMATHUTHHIX BOJIH 3apSAJaMHU.

Pemenue ypaBHEHHH NI MOTEHIWANOB. 3ama3fblBafollye NOTeHIMansl llone mpou3BOIBHO
JIBIIKYINETOCS TOYECYHOTo 3apsima. CBONCTBA M3NMYUYEHUS PENSTUBHCTCKOTO TOYEYHOIO 3apsa.
Panmanmonnoe Tpenme, ypaBHeHme Jlopenna-J/lupaka. PaccesHue 3J1€KTpOMarHuUTHBIX BOJH,
CeUeHHe paccesHusl.

IlfecToli cemecTp.

1.®u3nyecKne NPeNNOCHUIKA KBAHTOBOH MeXaHUKH. V3TydeHre abCONOTHO YEPHOro Tela
¥ KBaHTOBas runortesa [Inanka. ®orosddext u xBanToBas runoresa JWHIITERHA. [I1aneTapHas
MOJENs aToMa M KBaHTOBas Tumore3a bopa. Jmdpakmus siekTpoHa X BonHa Ae bpoifnd.
[IpuHuunm atoMu3Ma, KBaHT AEHCTBUS, TOCTOsIHHAS [[manka.

2. Houarue BoaHoBoil ¢ynkmuu Ypasaenue Illpenunrepa. AHanw3 5KCIEPHMEHTOB IIO
mubpakiuy MEKpodacTull. BonHoBas GyHKIMS U ee ¢puzudueckuil cMbici. IIpobiema 3amanus
COCTOSHUS MHUKpooObekTa. Ilpmurun cynepnosuimu. COOTHOIIEHHE HEOIPENCIEHHOCTEH.
Cpenume 3HaueHus OQU3WUECKUX BenwuuH. [loHATHE 00 omeparopax (H3UYECKMX BEIUYHH.
OnnouactuuHoe ypasHenue [lIpenunrepa. IToTok BepostHOCTH. BonHOBasS QyHKIINS CBOOOAHOH
gactunpl. [loHSTHE CTanuoOHApHOTO cocTosHus. OO0mue CcBONCTBA BOJTHOBOM (QYHKITUH.
O6pamenue Bpemenn. Krasukiaccudeckoe NpHOIIKeHE.

3. OnpsomepHBIe 32/1a9H KBaHTOBOH Mexanuku. OmHOMEpHAas BOJHOBas (QyHKIMS. Yactuma
B IOTeHIMaIbHOU sMme. JIuHEWHBIM rapMoHmuecKkuiél ocipuuisTop. IloTeHnuanpHBIN Oapbep.
Koapdpunment npoxoxaeHus, TYHHENbHEIH 3G dekT.

4. MaremaTHdecKuii anmapar KBaHTOBOH MeXaHHKH. [ wIp0epTOBO IPOCTPAHCTBO.
OyrknuoHansl. Jlenpra-pyskuus. Oneparopsl. OcHOBHBIE KIacchl oneparopos. [Ipencrasierns
BEKTOPOB M OIIEPaTopoB. 3ajada Ha COOCTBEHHBIC 3HAUCHMWS, NUCKPETHBIM ¥ HEIPEPBIBHBIN
cnexTpsl. Cren omeparopa.

S. ®u3ndeckue BeJUYHHBI U omepaTophl. [IpobreMa HaXOXIEHUS BO3MOXKHBIX 3HAUYCHUHN
(GHU3MYECKUX BEeNMUYMH. lIpaBHia COIOCTABICHHS OIEPaToOpoB (HU3WYECKHAM BEIMIMHAM.
KsanToseie ckobxu Ilyaccona. KoMmmyrannornHse cooTHOmeHN. KOOpIUHATHOE ¥ HMITYJIECHOE
IIpECTaBIEHNUS.

6. Cocrosnus # dusndeckne BeJWIHHBI. OGOEKT BMeEIATENbCTBA. [IpUTOTOBICHHE.
IIpuGopsl. M3meperus. KonnyecTBeHHBIE XapaKTEPUCTHKY COCTOSIHUS. BBIYUCICHUE CPETHUX
3Ha4YeHuH (usndeckux BenuuuH. CTaTHCTHYECKUH onepaTop. YHUCThIe M CMEIIaHHbIE COCTOSIHUS.
QopmanpHOE OIpeAeNeHue BONHOBOW QyHKIuH. CTaTHCTHYECKWH XapakTep KBaHTOBOH
Mexanuky. OQHOBpeMeEHHAd U3MepuMOocCTh. [lomHbril Habop du3mdeckux BenuurH. HepaBencrsa
I'efizenbepra. ©u3ugecKuii CMBICT COOCTBEHHBIX BEKTOPOB OIIEPATOPOB.

7. KBantoBass nuHamuka. Ypasuenue lllpemwnrepa. V3MeHeHne CpegHHMX CO BpPEMEHEM.
['amunpTOBEMaH. 3aKOHBI COXpaHEHWs B KBaHTOBOM MexaHwke. CTalOHApHBIE COCTOSHUSL.
CooTHoLIeHNSsT HEOIPENENeHHOCTeN Ist Hepruu u Bpemenu. IIpenunreposa u refizenbeprosa
KapTUHBl JWHaMHKH. MHTerpansl ABroKeHHS. DBEIUHCICHHE BEPOSTHOCTEH pPe3yIbTaTOB
u3MepeHnH Qu3ndeckux BeIWuuH. BonHoBas GyHKIHMS Kak aMIUIUTYa BEPOSTHOCTH. OYHKIMSA
I'puna. Vpasrenue ¢ox HeliMama mis craTucTHyeckoro omeparopa. I1ocTynaTsl KBAaHTOBOM
MEXaHUKH.

8. Vriosoii momeHT. OpOUTATBHELA YrIIOBOH MOMEHT, CIIHMH, ONEPATOP YIIOBOTO MOMEHTA.
Omnepatop xBajgpara MoMeHTa. KBaHTOBaHWE YIIIOBOTO MOMEHTa. UETHOCTH COCTOSHUSL.



CrnmHOBas BOJIHOBAS (DYHKIMS. DHEPreTUUECKUH CIIEKTDP 3JEKTPOHA B TIOCTOSTHHOM MAarHUTHOM
moJe.

9. HacTuna B IEHTPAILHO-CHMMETPHYHOM MoJjie. 3a7a4a O CTAlFOHAPHBIX COCTOSHHSX B
LEHTPAIbHO-CHMMETPHYHOM II0JIE. DHEPIETHYECKUM CIEeKTp B KyloHOBCKOM mone. IIpobiema
SHEPreTUYECKOr0 CIIEKTPa CI0KHBIX aTOMOB.

10. Cucremsbl ToxRIecTBeHHBIX wacTun. CHCTeMa MHOTMX YaCTUI[ B KBAHTOBOM MEXAHUKE.
ToxnecTBeHHbIE YaCTUILB!, IPHHIUI TOXKIECTBEHHOCTH, CHMMETPHYHBIE ¥ aHTHCHMMETPUIHEIE
BojHOBEIE OQyskuud. [lpmamun Ilaymun. BonmoBas @yHKImsS cuCTEMBI  CBOOOMHBIX
TOXIECTBEHHBIX (QepMuOHOB. (OCHOBHOE COCTOSIHHE CHCTEMBI HEB3aMMOIEHCTBYIOMIUX
TOXIECTBEHHBIX YaCTHUIl. BEIPOXICHHBIN hepMu-Tas.

11. Teopus Bo3mymenmii. CranuoHapHas TeOpHs BO3MYIUEHHH I HEBBIPOXIEHHOTO H
BBIDOXXICHHOIO criekTpa. Hecramumonapras Teopus Bo3MylIeHHH. BeposTHOCTE mepexona.
3os0toe mpasuno Pepmu. [lepexonsl DO AeHCTBHEM BO3MYINEHHUS, IEPUOIAYECKY 3aBUCIIETO
ot BpeMenu. CedeHne paccesHus B OOPHOBCKOM IIPUOIIHKEHAH.

12. JjemeHTHI pPeNATHBHCTCKOH KBAaHTOBOW Mexamuku. Ypasuenwe Kieitma-T'opmona
®oxa. VYpaBHeHHe Jlupaka, YacTHIBI X aHTWYACTHIEL, Mope Jlupaka. KsaHToBaHue
3NICKTPOMArHUTHOTO IOJI B KYJIOHOBCKOH KaTHOPOBKE, (OTOHEL

Cenpmoii cemectp.

1. TepMOl]l/IHaMI/IKa MaKPOCKOIHYECKHX CHCTEM C (l)I/IKCPIpOBaHHLIM KOJHYECTBOM Bellecrsa.
[lonaTre 0 MaKpPOCKONHMYECKHX CHCTEMaX, MHKPO- M MAaKPOCOCTOSHHSAX, PaBHOBECHBIX H
HEPaBHOBECHBIX TEPMOJMHAMHYECKMX IIpoleccax. IIpuHIMI TeMmmeparypsl H IIPHHITHII
sHTpormu. [lomATHE BHYTpEeHHEH OSHEPrMM W MEpPBOE HAYAN0 TEPMOAMHAMUKHA. Moens
uneansHoro rasa.  Ilomsartme abCOmMOTHOM TeMmepaTypsl U abCOMIOTHOM — OHTPOIMH.
AnvabatudecKuif ¥ M30TEPMUYECKHM HOTEHIMANE. IlepBoe HAYano TEPMONMHAMEKHE UL
PaBHOBECHBIX IIporieccoB. Pabora u xoimdecTBo Temia. [IoHITHE TEIIOEMKOCTH. TeI0eMKOCTh
HIealbHOro rasa. Tepmonunamudeckue xosbdunuentsl. Monens rasa Ban-nep-Baansca.. Llukn
Kapno. Teopema o KIIJI mukna Kapuo. Bropoe Hawano TepMOIMHAMEKH. DHTATbIHS K
TEPMOIMHAMUYeCKUH moTennuan [ uboca.

2. MakpocKonuYecKHe CHCTEMBI ¢ MEePeMEHHBLIM KOJUYECTBOM BEM[ECTBA. XUMHUCCKH
noteHuuan.  [Iponeccsl  BHIPaBHHMBAHKS.  OKCTPEMAlbHBIE — CBOMCTBA  3HTPONMH  H
TEPMOIMHAMHUYECKUX NOTEHIHAIOB. PapHoBecre (a3 u dazosrsle nepexonsl. Pa3oBsie Mepexous!
nepBoro poza. Ypaenenue Knaiinepona-Knaysuyca. Jluarpamma KpuBbIX paBHOBeCHS (a3 A
Bopl. IIpuanun Jle-Illatense. DneMenTE! Teopur (a30BEIX MEPEXOAOB BTOPOro poza. IlousTre
napamMeTpa IMOpsIKa.

3. O6mue DPUHUHIGI CTATHCTHYECKOT0 OMHCAHMS MAKPOCKONHYECKHX cHcTeM. MeTox
I'm66c¢a.

Meron T'mb6ca. Cratuctudeckue ascambiu. @yHKIus pacnpencieHus. asoBble CpeIHuUE.
Cesi36 sHTpONME ¢ GyHKIHER pacipenenenns. Y papaenue mis GYHKIHH paciIpeIeeHus.

4. PaeHoBecHble ancambam I['m6Gca. OOmmMe CBOWCTBA PABHOBECHBIX  (DYHKIMIA
pactpenenenus. Teopema Heprcra. MuKpOKaHOHMYECKOE, KAHOHWYECKOE W OOJBINOE
KaHOHWYECKOE pacmpeneneHus ['wO0ca.. BHyTpeHHAS SHeprus,  CBOOOXHAS OHEPIHS U
TEPMOJIMHAMUYECKUN MOTeHIWan “omera”. PaBHOBecHBIC GYHKIWH pacOpeneleHHsS UL
KBaHTOBOI'O ¥ KJIACCHYECKOTO HICAILHOrO rasa.

5. Juementsl Teopum ¢uaykryammit. Pacnpenenenue Iaycca. OIyKTyamuu OCHOBHBIX
TEPMOTUHAMUYECKUX BEIHYUH. DIYKTyaIliy B HICAILHOM rase.

6. HepapHoBecHble amcambim I'm66ca. s-dacTHIHBIE HEpPaBHOBECHBIE  (QYHKIUU
pacmpezenenus. Llenoyka ypasrenm# boromoGoa. PaspexeHHBIH ra3 HEWTPaNbHBIX YACTHII.
Hurerpan cronknosenutt Bonsnmana. Teopema Bomprimana o HeyGhIBaHHN SHTPOIKH.



5.3 J/IaGopaTopHBIH PAKTUKYM.

He npenycMmoTpen y4e6HBIM IIITaHOM.

Lo

6. YuebHo-Meroxuueckoe obecrneyeHne qUCHHUILIAHBL.
6.1. OcroBHas JHTEpaTypa M0 AUCITUILINHE:

Jlanpay, JI. . Teoperuueckas ¢uzuka: yuebuoe nocobue aus By3os : 8 10 1./J1. [ Jlanaay,
E. M. JInpmmn ; nox pex. JI. IT. [Turaescxoro. - Yza. 5-e, crepeotun. -M.: ®USMATIINT .-
(Teopermueckas dusuka). T. 1:Mexanuxa, -2007,.- 222 ¢. (5)

Capenpes, Y. B. OcrOBBI TeopeTryeckot ¢pusnku. Mexanvka. DNEKTPOAMHAMAKA: YIEOHUK
Jg By308 : B 2 T./M. B. Casenses. - Yzn. 3-e, crepeorun. - CII6. [u mp.]: Jlass.-(Jlyumue
Kiraccuyueckue yyebnuxu. Qusuka). T. 1:Mexanuka. Dnexrpoaunamuxa, 2005.- 493 c.
Bacunses, A. H. Knaccuueckas anexrponusamuka [Texer]:KpaTkuil Kype TeKIuii : yaeGHoe
nocobue nusg By3os/A. H. Bacumses.-[2-e u3z., crep.].-Cauxt-TletepGypr:BXB-Iletepbypr,
2010.-276 c.(1)

. Jlaunay, JI. . Teopernueckas ¢uzuka. Teopus mois:yueOunoe mocobue mIg By30B : B 10

T./JI. JI. Jlagnay, E. M. Jlubumr ; nox pen. JI. II. Iluraesckoro.-M3n. 8-e, CTEPEOTHII.-
M..OU3SMATIIMT.-(Teoperuueckas dusuka). T. 2:Teopus momnsa.-2006.-533 ¢ (4)

. Jlannay, JI. 1. Teopetudueckas ¢usuxa. Teopust moss:yuebHoe mocobue s By30B : B 10

T./JI. 1. Jlangay, E. M. JIudrw ; Usn-so: ®USMATIIUT, 2011 r.799 ¢. (9BC: KHUTA®OH/)
Hasbinos A.C. Keantosas mexanuka:yueGHoe nocobue mis By3os/A. C. JlaBbiioB.-3-€ U31., CTep.-
Cankr-TlerepOypr:BXB-ITerepOypr, 2011.-703 ¢.:(2)

AncensM, Aunpe# IBanoBrd. OCHOBEI CTATHCTHYECKON GU3UKH U TEPMOIUHAMHEKY

y4ebHoe nmocobue 1 By3os/A. Y. Arcensm.-CII6.:JTans,2007.-426 c.(5)

6.2. JlonoNHUTENbHAS JINTEPATYPA:

1. Aiisepman, M A. Knaccnueckas Mexanuka / M. A. Alizepman.-M.:Hayxa,1974.-367 c.

2. boposenxo, T. C.. 3amauy 1m0 Knaccuyueckoil MeXaHuKe: yueGHO-METOIHIECKOE T0coBue
aast Bysos /  T. C. boporerko, Y. JI. Byx6unnep, B. B. Kpyrauxos; MO PO, TTITV. -
Tomcex: Msnarenserso TITIY, 2003 .-157¢.

[U8)

lantvaxep, ©. P. Jlexuuu no awamurudeckodl Mexanmke:YueGHoe mocobue s
By308]/®. P. l'autmaxep; Ioa pen. E. C. lstaunxoro.-3-e u3z., crep.-M.: OU3IMATIINT,
2002.-262 c.

4. Menasenes, b. B. Hauana teopetnueckodt Qpusuxn: MexaHnka, TEODUS [0S, 3IEMEHTHI
KBAHTOBOH MeXaHWKU: yyeOHoe mocobue g By3oB / b. B. Measenes. - M.: Hayxa,

1977.-496 c.



10.
11
12.

14.

16.

17.

Ilasnenko, 0. T'. Jlekuuu 1mo TeopeTHueckoi mexamuke: ydeGHHK mys Bysos / IO. I
ITaBnenxo.-2-e u3x., nepepab.- M.: ®U3MATIIUT, 2002. -391 c.

Bpenos M.M. Knaccuueckas sinexTponnHamrika: y4ebHOe mocobme s By3or / M. M.
bpenos, B. B. Pywmsmues, M. H. Tontsrue ; mo pen. Y. H. Tonremruna. -CII6.:
Jlanp,2003.-398c¢.

Omn, B. S, Pasmma, I'. K. 3aganms s caMoCTOATENBHOM pabOTEI IO Kypcy
"Onextponunramuka":[Merommueckoe mocobme]l/B. SI. Omm, I'. K. Pasuma; MO P®.-
Tomcxk: M3n-teo TI'TIY,2002.-12 ¢.

Hupax ILAM. [Tpunmums! xBanToBOM Mexanuku/ ILAM. Jlupak. — M.:Hayka, 1979 —
480 c.

broxunues JILW. Ocrorsl kBanToBOM Mexanuku./ V. Broxumaues. - M.:Jlans, 2004 —
672 c.

Meccua A. KpanTopas mexanuka/ A. Meccua. - M.:Hayxa, 1978. T. 1 — 478 c.

Meccua A. KanToBas mexanuka/ A. Meccua. - M.:Hayxa, 1978. T. 2 — 583 c.

lamumxwit B.M. 3amaun no kxBanToBOM MexaHumke/ B.M. lNamunxuii, b.M.Kapuaxos, .

B.1.Koran. - M.:YPCC, 2001. 4. 1 — 304 c.

.Tamunxuit B.M. 3agaum nmo xBanTOBOM Mexammke/ B.M. T amauxui, b.M.Kaprakos,

B.M.Koras. - M.:YPCC, 2001. 9.2 - 304 c.
Jlarnay JLJI. Teopermueckas ¢usuxa. Dushdeckas KHHETHKA: yueOHOE MOCOOHME IS
By30B : B 10 1./JI. JI. Jlarmay, E. M. Jlupmur ; mox pen. JI. I1. TluraeBckoro.-U3m. 2-e,
ucrp.-M.:OU3IMATIINT .«(Teoperrnueckas pusuka). T. 10:Ouspueckas kuretuxa / E. M.
JIndmm, JI. I1. TTaraesckuit.-2007.-535 c.

- Jlaapay JLIL. .. JIndumm E.M. Teoperuueckas gusnka=CratucTryeckas

$usnxa:Yyebuoe nocobue mng syzos: B 10 tr./JL . JNangay, E. M. JTudmm; [Tox pex.
JI. I1. ITaraesckoro.-5-¢ u3z., crepeoruir.-M..OUSMATIIUT ~(Teopernyeckas Qusuxa).
T. 5, 4. 1:Crarucruveckas dusuxa.-2001.-613 ¢.
Peit ®. Crarucruyeckas dusuka: [Vuebroe pyxosozpcrso] / @. Peti¢; Ilep. ¢ anrm. mox
pen. A. 1. Illaneauxosa, A. O. Baiicenbepra.-3-¢ u3i., ucnp.-M.:Hayka,1986.-335 c.
Ipuroxwn WM. , Kompmemymu JI. Corpemennas TepMoauHamMuKa: Modern
Thermodynamics: OT TemmoBeIX nBHraTenei N0 JMUCCUIIATHUBHBIX CTPYKTYp / U.
Hpurosxun, . Konpemynu; Iep. ¢ anrm. 10. A. [{anwnosa, B. B. bemnoro; ITox pen. E. I1.
AreeBa.-M.:Mup,2002.-461c, Casemses U.B. Kypc obmeit usuxu. Mosexyispaas
dusuxa u tepmoamnamuka: B 5 ku.: [Yuebroe nocobue mis BTY30B}/M. B. Casejbes.-

M.:Actpens. Ku. 3:Mosnexynspaas Qu3nka 1 TepMOIHHAMEKA.-2004.-208 c.



6.3. CpencrBa ob6ecrieueHU OCBOSHUS TUCHAILINHB

VY4ebHast nurTepaTypa HWMeEeTCs B JIOCTATOYHOM KojwmduecTBe B OwmbOmmoreke TITIY.
AynuTopus, B KOTOpOH KMeEETCS WHTEpaKTHBHAS JOCKA WA 3KpaH C MYJIbTHMEIUHHBIM
IIPOEKTOPOM IS IEMOHCTpALMK rpaduKOB U PUCYHKOB.

B npouecce peanuzanuu Kypca MoJe3HO BOCIONB30BaThes HHbopMaruei iurepuer.

NnTepHeT-cTOUHUKH:

1. ITpumepsr Caiit «Komnemx» — http://www.college.ru/
2. Calit «OnemeHTH) («OneMeHTs! 00IBIION HayKny) http://elementy.ru/

6.4. MaTepuaIbHO-TeXHUUECKOE O0eCHeYeH e N CIMILIHHE

Tpebyercs BO3MOXKHOCT JEMOHCTPHPOBATH TPadVKA ¥ PUCYHKH, B3ATHIE U3 IIEPEHOCHOIO
KOMITBIOTEpa, HA 95KpaH C IOMOLIBI0 MYyJNbTHMEIMHHOTO OpOEKTOpa Ha Jekiwmsx. Huxe
NCPEYUCIICHBl TEMBI IPAKTWYECKUX 3aHSATHH, KOTOPBIE JKEIATENbHO IPOBOIAWTH B
KOMIIBIOTEPHBIX KJIaccax.

Neni/n Hawmmenoranue HaumernoBarue MaTepuaioB o0y4eHus, HaunmenoBanue
pasgena (TeMBl) | ITAKETOB IPOTrPAMMHOI0 00eCIeYeHus TEXHUYECKUX U
yaeOHOH ayIHOBU3YAITBHBIX
JUCTIUTUTAHEL CPEICTB,
HCTIOJIB3YEMBIX C
IENBI0
JIEMOHCTpaluU
MaTEepUAJIOB
1 Busyamuzanus Wolfram CDF-Player —cBo6os0 WuTepner.
VHBapUAHTHEIX PacIIpOCTPaHIEMBIif). VuTepakTuBHAS
MHOJKECTB JOCKa MJIH 3KpaH U
2 Junamuka Ha IlaxeT cuMBONBHOU MaTemaTuku Maple IIPOEKTOP
(ha30BOM MIIOCKOCTH (nemo-Bepcus)
3 Tpaexropuu
MAasiTHUKOB
4 JBmxenue B
LIEHTPAIBLHOM TIOJE.
1 ®az30BoC
IIPOCTPAHCTBO
MEXaHUKHU
["amunbTOHA

7. MeTOIII/I‘ICCKI/Ie PECKOMEHIAMH 10 OPraHU3aANUH U3YIeHUS TUCIANIIHHBI.

7.1. Merogu4ecKkne peKOMEHIANUH IPEN0JaABATETII0.
«Kiaccyaeckas mexanmka» sBisercss [lepseiM pasmenom kypca «Teopermueckas busmkay

aBusgercs «Kimaccrueckas MEXaHUKAY.




. DdynnaMeHTalbHble MOHSTUS, MPUHIMIBI U TMOMOXEHUS KIIACCHYECKOW MEXAHHKH JOJIKHEI
U3y4yaThCsl Ha NeKnusax. J(ng oblerdeHus OpraHM3allié CaMOCTOSTENBHOM pabOTHEl CTYIEHTOB
[IpETOIaBaTeNb NOJDKEH B Havdalle KaXI0ro paszzena 00BICHUTH, KaK MOJIB30BAThCS OCHOBHOM U
JONOTHUTENFHON PEKOMEHIOBAHHON JINTEPATYpol it Oojee IIIybOKOTO H3YyYeHHs BOIPOCOB
pasnena. IlpenonmaBaTtensM pEKOMEHIYETCS MPOBEPSTH B TEUEHHE CEMECTPA C IIOMOIIBIO
KpPaTKUX OMPOCOB YCBOEHHE CTYACHTaMU yueOHOTO MaTepraa.

PexoMenayeTcs Ha9MHATH H3YUEHUE Kypca ¢ HEFOTOHOBCKOM (hOPMYIMPOBKE MEXAHUKH.
O6bem 3TOro pasigena IEKTOPOM MOXKET BAPHHPOBATECS MO CODCTBEHHOMY YCMOTDPEHHIO.
BaxHo, 9T0 3TOT MaTepuan yxe 3HaKOM CTYIEHTaM 10 Kypcy oOmielf (GpU3MKH, 4TO IIO3BOJILET
JEKTOPY IIOCTEIICHHO IIEPEUTH XK BOIPOCAM 2QHAIUTHYCCKON MEXAHUKHA M OOBICHUTH
IPEUMYINECTBA ¥ HEOOXOAUMOCTh BBEICHUS APYTUX HOPMYITAPOBOK MEXAHMIKH.

Pasnen «JlarpamxeBa (opMynmpoBKa MEXaHHKH» 3aHHMAeT OCHOBOIIOJATAOIIEe
TIOJIOXEHUE BO BCEM KypCe, YTO U OIPEleNseT METOAMKY €ro M3JIOXeHMs. MaTepuall IOIKeH
OBITH IONPOOHO H3JOKEH Ha NEKIUAX. BBHILY 0c000# BAKHOCTH MONOKEHHH pasieia CTyICHTh
JOJDKHBI 3HATh MX KaYeCTBEHHBIE HOPMYIMPOBKH, YMETh 3allUCHIBATE YpaBHenus Jlarpamka as
pa3NMYHBIX cuTyaruid. Ilpy H3ydeHHM OCTaNBHBIX pa3NelioB Kypca CIENyeT IOCTOSHHO
BO3BpalaThCs K 3TOH TyaBe.

B pasnene3 BaxHBIM SBUAETCS NOHSTHE 00 MHTErpajax OBIKEHHS ¥ WX CBA3b C
32KOHaMM COXDAHCHUS W CBOWCTBAMM CHMMETPUM IIPOCTPAHCTBA ¥ BPEMEHH. B CBA3H C 3THM
HEOOXOIMMO B JIEKIIMOHHOM KypCe IPHBECTH GONBIIOE KOTMIECTBO IPUMEPOB, [aTh 3aa9u s
CaMOCTOSTENBHOTO pelierys. [1oe3H0 TakKe IPOBECTH KOIOKBAYM [0 JAHHEIM PasaenaM.

Pasnen 4. Mansle xonebaHus SBISIOTCS HAUOONEE PACTIPOCTPAHEHHBIM THIIOM ABUKCHHUS
MexaHH4ecKux cucteM. CymecTByeT OONBINOE KONHYECTBO 3a1ad PasHOH CIOXHOCTH IO STOH
TEMC, DEIICHHE KOTOPBIX MOXHO DEKOMEHIOBaThH B Ka4deCTBE CAMOCTOSTENBHONW pabOTHL
TTone3HsM MOXET OBITH MPOBENCHHE MPAKTHYCCKHX 3AHSATHH MO 3TOH TeMe B KOMIIBIOTEPHOM
KJacce, TaKk KaK B HACTOSILNEE BPEMsl CYHIECTBYIOT KOMIIBIOTEPHBIE MPOTPAMMEI IIO3BOJISIONIHE
OCYIIECTBIIATH BU3YAIU3ALMIO PA3INIHBIX (OpM KOIeOaHHi.

Pasnenbl 5-6 MOCBAIMEHB! Pa3INYHBIM METOJAM HHTETPUPOBAHHS YPaBHEHUUN JBUXEHUS.
Pexomenzyercs mcmons3oBarme B IpEMepax ypaBHeHwWH Jlarpamka. PeKOMEHIYETCS Takske
UCIIOJB30BATh [l NPOBEACHUS CaMOCTOSTENBHONH pabOTHI yueOHO-METOOUYECKOE IMOCOOue
«3aa9y MO KIACCHYECKOH MEXaHWKe», KOTOPOE YKa3aHO B OCHOBHOM JTHUTEpaType JaHHOK
IIPOTPaMMBL.

B 7-M pazzene paccmarpuBaetcs Mexanuka [amunsrona. Xots dopmanusm [amMunsrona

HE OTIHYaeTCs OT dopmanmsma Jlarpamxa mo GU3HYECKOMY COMEPIKAHKIO, OH TOPAa3No JIy4lle



IPHCIIOCOONIEH JUIS H3JIOXKEHWS KBAaHTOBOM MEXAHUKW W CTATUCTHYECKOH (u3umkd. B sToM
COCTOMT BaXXHOCTh MJaHHOH (OPMYIMPOBKH MEXaHWKH. PeKOMEHIyeTcst BCEe BOIPOCH,
OpPENyCMOTPEHHEIE IPOrPaMMOM, IOAPOOHO pacCMOTPETh Ha JEKIusAX. Pasnensl «YpaBHEHHE
lamunbrona-Sxobu» u «PasmeneHue NepeMEHHBIX B ypaBHEHMH | aMHIBTOHA-SIKOOGH» MOTYT
HOCHTEH O3HAKOMUTEINIFHBIN XapakKTep.

Pasmensr  8-9 rTakke [JOMKHBI H3JararbCs C  KCIOJNB30BAHHEM  JIarPAHIKEBOM
GOopMyNIHpPOBKE MeXaHHKH. PEKOMEHIYeTCsS WCIONb30BaTh IS IPOBENECHMS CAMOCTOSTENHLHON
paboTel y4ebHO-METONUYIECKOe IocoOHe «3amadd MO KIACCHYECKOM MEXAHHKE», KOTOpOe
yKa3aHO B OCHOBHOH JIUTEpATypE JaHHON IPOTPAMMEL

[Ipemnaraemele TeMBI B pasfene «3NEKTPOJMHAMHAKA» IS CAMOCTOSTEIBHOTO H3yICHHS
JOJDKHBI Pa3BUBAaTh YMEHHE paboTaTh C JUTEPATYpOM, MODKHBI OBITH JOCTYIHLIME, HMETH 00-
30pHBIM XapakTep. OTO MOIryT OBITH HaIpUMep TaKWe TeMbL: VICTOpHS pa3BUTHA
3IIEKTPOIMHAMUKY, [1apamokcsl Teopur OTHOCUTENBHOCTH, COBpEMEHHEIE IPUKIIATHEIE ACHEKTH
SJICKTPOIMHAMUKYA WM NPYTHe TEMbl IO YCMOTPEHHIO IpenofaBaTels. B Teuenwn cemectpa
MOXKHO J1ath 1 - 2 Bompoca.

«KBaHTOBas MexaHuKa» gBIAETCS HauOOJIee CIOXKHBIM pasmeloM Kypca «Teopermueckas
¢usvka». IlpemonasaTens MOIKEH YHENWTh HA JIEKIEAX 0CO00E BHHMAHHE PA3bICHEHHIO
(GHU3UYECKOTO CMBIC/IA OCHOBHBIX ITOHSTHUH, NPUHIWIIOB U MOJIOKECHUN KBAaHTOBOM Mexanuku. [1o
3TOM MPHYMHE DEKOMEHIYETCH HAYMHATH JEKUHOHHBIA Kypec ¢ (GOpPMHPOBAHHS MOHATHN H
YPaBHEHHH KBaHTOBOW MEXaHMKH, IOAPOOHO OOCYOHTH IOCTATOMHO IPOCTHIE OJHOMEPHEIE
MOZeNY ¥ JIMIIb 3aTeM IICPEXONUTH K pasBUTHIO (OPMaIbHOTrO ammapara TEOpHH.
PaccmoTpennio  mo0oro HOBOro BOmpoca JOMKHA IIPENIIECTBOBATH COOTBETCTBYIOINAS
dusugeckas MoTuBaiwms. st 0ONETYeHHs OPraHM3aliE CaMOCTOSTENLHOMN pabOTHI CTYACHTOB
[penoaaBaTelk NOJDKEH B HAYalle KaXIOro pasziena O0BICHUTD, KaK IIOJIb30BATHCS OCHOBHOM U
AOTIOTIHUTENBEHOX PEKOMEHIOBAHHOW NUTEPATypOl IUIs Gonee TIIyGOKOro M3ydeHHs BOIPOCOB
AaHHOTO pasnena. IIpemonasarensM pPEKOMEHIYETCS NPOBEPSATH B TEYEHHE CeMecIpa ¢
TIOMOIIBIO KPATKHUX ONPOCOB yCBOCHHUE CTY/ICHTaMK y4eOHOro MaTepuaia. Baxueitnyo pois B
Kypce KBaHTOBOH MEXaHHMKH WIPACT CaMOCTOATENBHOC pCINeHWE 3amad. PeKkoMeHIyeTcs
BKJIFOYUTH B JICKIHOHHBIH KypC IIPEMEPBI PENIEHHS 3344 [I0 BCEM OCHOBHBIM pa3ienaM Kypea.
Ha npaktideckux 3aHATHIX HEOGXOMUMO TETATBHO Paso0paTh THIMYHEIE 321a9H. FxKeHeIeIbHO
BBINABATE CTYNEHTaM HHIUBHUIYaTbHEIE 3a0aHUs, KOTOPBIC HHAUBUNYAILHO CHAIOTCS B TCUCHUE
cremyromed wHenenw. Kaxpelf cTymeHT o00%3aH OTUHTATHCS 1[I0 3ajaHuWsM 10 HAYala
SK3aMEHAIMOHHOH ceccur. Ha sK3amene CTyIeHT MOJDKeH OBITH TOTOB PEINMTH MOOYIO 3a1ady

II0 KBAaHTOBOM MEXaHUKE U3 TEX, YTO IIPEAJIarajIuch B KA4YECTBE 3aJaHU.



Pazmen «Craructuueckas GU3UKA» CONEPXKUT YeThIpe YacTH: TEPMOIUMHAMEKY,
PABHOBECHYIO CTATHCTHYECKYIO (GH3UKY, SJIEMEHTH TeOpuH (IYKTyamuid XU HEPaBHOBECHYIO
CTATHUCTHYECKYIO GOHM3MKY. YUMTHIBAS, YTO KypC IPENHA3HAYEH Ui OyNyIIMX YUUTENCH IIKOJEL
V3y4eHHIO BOIPOCOB IIEPBHIX IBYX TIJaB CIEAYeT YACIUTh 0c000€ BHHMAaHWE. basoBBIMU
BOIPOCAMHM MEpPBON TIJIaBbl SBISIOTCS IIOHSATHUS DAaBHOBECHBIX M HEPABHOBECHBIX IPOLECCOB,
IPUHIAIEL TEMIIEPAaTypbl X JHTPOIKH, MOJIENb HIEaNbHOrO rasa, TEPMOAWHAMUIECKHE
IOTEHIMANK], IEpBOE M BTOpOe Havana TepMoiuHaMuku. CTyIEHT NOIDKEH YETKO MMOHMMATh
JIOCTOMHCTBA K HENOCTATKA MOJENM WIEANBHOrO Ta3a W, CIEJOBATEIbHO, HEOOXOIUMOCTH
BBeIEHHS 0OJliee DPEATUCTHYHOM Mojenu rasa Bax-mep-Baamsca. Heobxomumo obpainars
BHUMaHME CTYIEHTOB Ha DAsHUIy MEXIy TaKUMU BEIWYMHAME, KaKk paboTa M KOIHYECTBO
TEILUTOTHI, KOTOPBIE SBISIOTCS (QYHKIUSMH IpoIecca, W MaKPOCKONMYECKMMHU BEIHYAHAMU,
HApUMEP TEPMOIMHAMUYIECKUMY MOTEHIIMATAME, KOTOPHIE SBISIOTCS QYHKIMAMHA COCTOSHUS
MaKpOCKOIIMYECKOH cucTeMBl. Jlydime Bcero 3T0 MOXHO IPOJEMOHCTPHPOBATH Ha IpUMEpe
UKIMYecKuX mporeccoB. CieayeT oco00 OCTaHOBUTHCS Ha BOIPOCE O TOM, KaK MEHSETCS
SHTPONHMSI B XOAE IPONECCOB BHIPABHUBAHMS B HICAIBHO TEIUIOM3OIMPOBAHHBEIX CHCTEMAX,
CpaBHHBag UX C aguabaTwdeckuM mpomeccoM. [Ipu m3ydeHwn (a3oBBIX IEPEXOTOB OOPATUTHL
BHUMAaHVWE Ha WCKIIOYHTETBHYIO POJHh IPU HUX ONHCAHWK TEPMOAHMHAMMYECKOIO IIOTEHIHANA
I'u66ca.

ITpu o3makomieHuw ¢ MetonoMm ['nbbOca oOpaTuTh BHHUMAHUE CTYHEHTOB HA PasHUILY
MEXIy TEPMHHAMM “MHKDPOCOCTOSHKE” ¥ ~’MAKpOCOCTOSHWE”, YTO BCE CHCTEMBI aHCaMOls
HaxOOSITCS B Pa3HBIX MHUKDPOCOCTOSHHUSX, HO IPH 3TOM KX MAaKpPOCOCTOSHHE OJHO M TO XKe.
Ocoboe BHHMAaHHE HYXHO YACIUTH BOIPOCY O CBSI3M CTATUCTHYECKOM (QHU3HKA C
TEPMOIWHAMUKOM, YTO HAIPUMED CpElHEe 3HAYCHUE TIOJHOW SHEPIUH M0 aHcaMOJIo Kak pas ’
€CTh BHYTPEHHSS SHEPTHS MaKpOCHCTEMBI, KOTOpas BBOAWTCS B TepMmonmuHamuke. CTyneHT
JOJIKESH YETKO MOHMMATh Pa3HUILY B TOM, YTO, HAIPUMEDP, MUKPOKAHOHNYIECKOE ¥ KAHOHHYECKOE
pactpenenenus [uOOca ONMUCHIBAIOT pPACHpPENENCHUsS MaKpPOCKONHWYECKHX CHCTEM IIO
MHUKPOCOCTOSHUSM B COOTBETCTBYIOIIMX aHCAMOJSIX, a pacmpenenenus Makcpemia-boiasnmana,
boze-Oiiamretina u Oepmu-J{upaka ONUCHIBAIOT PACIpENENIeHUs YacTUIl IO OJHOYACTUYHBIM
COCTOSHHUSM B HIEAIBHBIX TIa3aX — KIACCHYECKHWX YacTull, 003e-gacTull U (epMH-49acTHll,
COOTBETCTBEHHO.

IIpy HeoOXOOMMOCTH, HEKOTOPHIE BOIPOCH TPETHETO pa3felia MOXKHO BBIHECTH HA
CaMOCTOSTENIBHYIO ITOATOTOBKY. BOIIPOCH! YETBEPTOM YacTH XKENATENbHO M3ydaTh Ha JICKIHIX.

31ech, B YaCTHOCTH, MIPEIIONIAracTcsl, 4To ypaBHeHue JIMyBHIIIS 11 QYHKIMA pacipeneieHus



[ONIy4eHO B paznene “PaBHOBecHas craructuyeckas ¢usmka”. Cremyer oOpaTUTh BHHMAHHE
CTYIEHTOB Ha CBA3b TEOPEMBI bonbIiMaHa coO BTOPHIM Ha9aJOM TEPMOIWHAMUKH.

IIpenonaBarensiM peKOMEHIYETCsS] IPOBEPATH B TEYCHHE CEMECTPa ¢ IMOMOIIBIO KPATKHX
OIIPOCOB YCBOCHHUE CTyAECHTaMHU y4eOHOTO MaTepraia. B onpoc¢ JODKHEI BKIIFOYATHCS TEMEI BCEX
IPOYMTAHHBEIX IIOCHIE MPEABIAYIIEro ompoca pasnenoB. CTymeHT, NPUCYTCTBYIOIIUH B
ayIUTOPHH, YCIEBAET OTBETUTH HAa 1-2 KpaTKux BOIpocoB. OTBETHI CTYACHTOR OLEHUBAIOTCS 110
OSTHOAIIBHOM CHCTEME, 3aHOCSTCS B JKYpHAI W HCIOONL3YIOTCS KaK JONOJIHHUTENbHAS
MH(QOpMaIMs IIPU BBICTABICHUH 3K3aMCHAIMOHHEIX OTMETOK M DK aTTEeCTAallMd CTYAEHTOB B
cepemuHe cemectpa. Kpome artoro, mpemomaBarens 3amaéT CTYNEHTaM 3ajaud i
BHEAYNUTOPHOM CaMOCTOATENBHOM paboTHI, ONOOHBIE pa300paHHBIM B JICKIIMOHHOM KypCe U
KOHTPOJIMPYET YCHCUIHOCTH CaMOCTOATENBHOTO PpEIIEHUS CTYOEHTaMH OJTHX 3amad  (Kak
MHHHMYM, ITPOBEPsis BCIYX MPaBUIBHOCTh IOMYYEHHBIX OTBETOB). CTYIEHTOB Ciedyer
HH(DOPMHUPOBATh B CaMOM Hadalle Kypca, 9TO YKIOHEHUE OT PEINeHHs 33429 U OTPUIATETHHEIE
Pe3yNBTATHl ONPOCOB («IBOMKA») IOBIEKYT 32 COOOM MOMOTHATENBHYIO HATPY3KY Ha 3K3aMEHE
(a cIenoBaTENBHO, MOTYT CYLIECTBEHHO CHU3HUTE OLIEHKY).

7.2. MeTogu4ecKHe PeKOMEHIAMHA JJIA CTYAEHTOB.
Jist Gonee Tiy6OKOTO OCBOGHHS Marepraia II0 JaHHOMY KypCy CTYAEHTAaM IIPeUIaracTcs

HCIIONB30BaTh PEKOMEHIYEMYIO  OCHOBHYIO K JIONONHHUTENBHYIO IUTEPATYPY. BaKHEIM
ABJIFETCA TAKXKE pEIICHHE [JOCTaTOYHO OONBIIOr0 KOJNMYECTBA 3274384 B ayJUTOPHH H
CaMOCTOSATENBHO B Ka9eCTBE TOMAINHKUX 33[aHUH; aKTUBHOE yYaCTHE B CEMUHAPCKUX 3AHATHSIX,
Ha KOTOPBIX CTYIEHTHI MOITH OBl CaMK K3JIaraTh TEOPETHUCCKUM MaTEepHall, W3ydeHHBIH HMU
camocTosTenbHo. CTyneHTaM DPEKOMEHIYeTCS PETyJSIpHO W3ydaTh JIEKIHOHHBIN MaTepual,
FOTOBSICH K TEKYIIMM ONIPOCaM, KOJJIOKBUYMaM H KOHTPOIBHBEIM paboTaM.

B xypce «Knaccuueckas MexaHHKa» CTYIACHTAM B KAYECTBE CAMOCTOSTENHHOM PaGoTHI
IPENJIaraeTCs pelieHre 3a1a4d M0 TeMaM, IEePEYHCICHHBIM B YYeOHO-METONNIECKOM IT0COOHH
«3a/iaur 1o KIIaCCHYecKOM MEXaHHKeY, KOTOPOE YKA3aHO B CIHCKE PeKOMEHIOBAHHOM OCHOBHON
muTepatypsl. OCOOEHHOCTBIO NAHHOTO MOCOOHS SBISETCS MOAOOp 3ajay, He TPeOyIOmHEX
CJIOKHBIX BEIYHCIICHUH, HO B TO JK€ BpeMs IIOMOTAIOIIUX YCBOUTE OCHOBHEIE QyHIAMEHTAILHBIE
TIOHSATHS W 3aKOHBI KIIACCHIECKOM Mexanwku. [IpuBeieHHBIe B TOCOOUY pElIeHNs XapaKTEPHBIX
3azad, MO3BOJIAIOT €0 YCIEIIHO UCIIONB30BATh Ul CAMOCTOSTENbHOM paboTh! CTyIeHTOB. [1pu
STOM CTYICHTBI NOJDKHBI CIENOBATH TOMY MOPANKY YCBOSHMSI Marepuajia IaHHOIO Kypca, Kak
5TO Ipenjaraetcs B mocobun. OcobeHHOe BHEMaHHE CIEyeT YAEIUTh EPBOH IIaBe, KOTOpas
SBIAETCSA BBOAHOH K OCHOBHOMY COJEP)KAHHIO IPETMeTa: aHAIUTHIECKOH Mexanuke Jlarpamxa
u 'amMuibToHa. Marepuan IepBOd INaBHl 3HAKOM CTYHEHTaM TO Kypey «O6meit (usuxmy,

IIO3TOMY PEMEHHUE 3TUX 337aY CaMOCTOSITEIIFHO HE IOJKHO BBI3LIBATH OCOOBIX Sany,Z[HeHI/IfI.



llpy pemenwyu 3amad CIENYIOIWX IJIaB IIOMPMO 3HAKOMCTBA C  KPAaTKUM TEOPETHUECKHM
BBEJICHUEM, KOTOPOE JAETCs B IOCOOHMH, HEOOXOIMMO M3YUCHHE IICKIIMOHHOTO MaTepuaia,
KOTOPOMY JAHHOE II0COOHE COOTBETCTBYET.

JacThi0 €aMOCTOATENHHON DabOTHl CTYAEHTOB SBISETCS MOATOTOBKA K 3K3aMEHY.
CrynenTtam mpenjaraercs IepedeHb KOHTPOIBHBIX BONPOCOB, Ha KOTOPHIE OH OTBEYAET IEper
OK3aMEHOM (TECTBI, KOHTPOTBHEIE DA0OTEHI), MOCIE YEro MONYYaeT IOMyCcK K OK3aMeHy.
[TpuMepHEIi TepedeHs BOIPOCOB:

1) Kaxkoii 3axon HproTOHA OIpeeNsieT CHCTEMBI 0TCYETA B KITACCHUECKON MEXaHUKE?

2) Kaxue nmepeMeHHBIE 3amai0T (asoBoe IIPOCTPAHCTBO B TaMUIIBTOHOBOM
bopMynUPOBKE MEXAHUKA?

3) Kakue nepeMeHHbIe 33/12F0T KOHQHUTYPALEOHHOE IIPOCTPAHCTBO B JTATPAHKEBOM
bopMyTHPOBKE MEXAHUKHA?

4) Kaxo# 3aKoH onpeenseT CUTy FPaBUTALMOHHOTO BO3AEHCTBHS OXHOM MAaTePUATBHOM
TOYKH Ha APYryr?

S5) CxonbKo cTenenel CBOGOIBI MMEET CHCTEMa, COCTOSIMAs 13 N YacTHII, B KOTOPOI JBE YaCTHIIEI
COEIMHEHBI XECTKUM CTEPIKHEM?

6) Cxonbko cTenereit cBoOOIB! UMeeT cucTeMa N YacTHIL, Ha KOTODPYIO HE HAJIOXKEHBI
CBSI3H?

7) CKOJBKO TIOCTOSHHBIX HHTEIPUPOBAHHUS CONEPKATCS B PEIICHNN YPABHEHH T IBIKEHS,
OIMCBIBAIONIUX JUHAMHUKY CHCTEMEI U3 N gacTuir Oe3 csizeii?

8) Uemy paBHO 4HCIIO HE3ABUCHMBIX MHTETPATIOB IBMKEHHS B 3aMKHYTOM MEXaHUYECKOHN
cucteme u3 N gactuil 6e3 cs3eii?

9) Kak dpopmynupyercs npunimn I'amuasrona?

10) Kaxue ciMMeTpuy IPOCTPAHCTBA M BDEMEHY KIIACCHIECKOM MEXAHUKH TIPHBOST K
BBINTOJIHEHHUIO 3aKOHA COXPAHEHUS UMITYJIbCa?

11) Kakue cuimMmeTpay IPOCTPAHCTBA U BPEMEHHU KIACCHYECKOH MEXAHUKY IPHBOMIAT K
BBIIOJTHCHHUIO 3aKOHA COXPAHEHUS SHEPIUn?

12) Kaxue cuMMeTpHH OPOCTPAHCTBA U BPEMEHH KIIACCHIECKOM MEXAHUKH IIPUBOJAT K
BBIITOJIHEHUIO 3aKOHA COXPAHEHNS MOMEHTA UMITYIIbCa?

13) IIprHImI 5KCTPEMABHOTO IeHCTBHS MOKHO IIPECTABUTE TAK:

14) Vpasuenns Jlarparka IS CHCTEMBI 9aCTHIT B CIIydae AeHCTRUS MOTEHIHATBEBIX CHIT
UMEIOT BHI:

15) Ypasuenns Jlarpamka I CHCTEMBI 9ACTHIT IPY HATHYNAN AUCCHTIATHBHBIX CHIT HMEIOT
BHT:

16) Ypasuenus Jlarpamka UL CHCTEMBI HEB3AUMOISHCTBYIONIUX JACTHI] UMEIOT BE:

17) Kaxue nuHaMIdecKre XapakTEpUCTHKY JACTHI] 3aJaf0T COCTOSHAE MEXAHTIECKO
CHCTEMEI B JIATPAaHXXeBOU HOPMYIIUPOBKE MEXAHUKHY?

18) Kaxott 3axon HpI0TOHA IPHBOMWT K IPMHIMITY IPHIMHHOCTH B KIACCHIECKOH
MEXaHUKe?

19) Yro HeO6X0MMMO 3a1aTh IS ONIPENENEHHS COXPAHSIOIIMXCS BEJMIHE B MEXAHIUCCKIX
cucremax”?

20) Kaxoii 3axon HbroTOHA IPUBOIUT K IIPHHIKITY JATBHONEHCTRHSL?

21) Yro MOXHO CKa3aTh O CBOMCTBAX B3AHMHOIO IPHUTSDKEHHS IapooOpa3HbIX TEI?

22) lloTeHnnanbHas SHEPIUs OJHOPOIHOTO TPABMTAIEOHHOTO TIOJIS HMEeT BHL:

23) Ilorennumansras sHeprus 3ana4yn Kemnepa umeer Bu:

24) IloTernumansHas SHEPIHs KyTOHOBCKOTO OIS OTTATKUBAHKS MMEET BULIL:

25) lloreHnmanbHas SHEPrus IPOCTPAHCTBEHHOTO TAPMOHIYECKOTO OCIIWJIIATOPA UMEET
BH/I:



26) VcaoBue NOTEHIHATHHOCTH CHIOBOTO IIOJIST MOXKHO IIPENCTABUTH TaK:

27) Cuna, geHCTBYIOIIAS B IEHTPANBHO-CHMMETPUYHOM IIOJIE, IIPENCTABIISETCS B BHIE:

28) BripakeHue JUIs CHIIB , IEHCTBYIOMEN B HBIOTOHOBCKOM IIOJIE, 3aIIMCHIBAETCS TaK:

29) Bepaxxesue 1711 0600IMEHHON KBa3sUYIIPYIOW CHIILI KIMEET BH:

30) Kaxue BEHYUHBI COXPAHSIOTCS B IEHTPAILHOM 1oJe?

31) YxaxwuTe, Kakoe yCIOBUE IS MOTCHIMATBHOM SHEPTHH BBIIOTHICTCS B TOYKAX
OCTAHOBKH B OJTHOMEPHOM JIBHIKCHIH?

32) Yxaxure, Kakoe ycIOBHe JIs IOTEHIHANBHOM SHEPTHE BHIIOTHAETCS B TOBOPOTHBIX
TOYKax B LEHTPAILHOM I10JI€?

33) Yxaxure, 9TO ABIAETCA OCHOBHON XapaKTEPHCTUKOM NOTEHIUATLHOM SHEPTHH B
LEHTPAJILHOM T10JIe?

34) YxaxuTe, 9eM XapakTepH3yeTCs EHTPAILHOE MOJE, B KOTOPOM TPAeKTOPHs QUHHTHOTO
JBYDKECHUS 3aMKHYTA?

35) VpaBrenwe, u3 KOTOPOTrO MOXKHO OIPENETHTH TOYKA OCTAHOBKH B OJHOMEPHOM
IBYKEHUY UMEET BHJI:

36) YpaBHeHHE, U3 KOTOPOIO MOXKHO OIPENENHTH IPAHAIB! 00JIACTH IBFIKEHUS 110 T B
IEHTPAIIBHOM I10JIe UMEET BH:

37) YpaBHen¥e, BRIPaXKAIOIIEe 3aKOH COXPAHEHVS] SHEPTHE B ONHOMEPHOM JBIKCHHN, MMEET
BU]I:

38) YpaBuenwe, BRIpaXKaroIee 3aKOH COXPAHEHNs! SHEPTHY B EHTPATHHOM IIOJIE, HMEET BHL.

39) VpaBuerus [aMuIbTOHA HMEFOT BHI:

40) Kaxue npeobpa3oBanus Ha3EIBAIOTCS KAHOHHISCKAMEA?

41) @ynxuus [amunsrona B 3anave Kemepa umeet Buy:

42) Oyuxuus ['aMUIBETORA ONHOMEPHOIO TaPMOHIYECKOTO OCIHLIITOPA HMEET BULL:

43) Oynxuus [aMIIBTOHA IPOCTPAHCTBEHHOTO FAPMOHHYECKOTO OCLMILIIATOPA UMEET BUIL:

44) ©@ysximg ['aMUIBTOHA OIHOPOJHOTO IIONIS TSKECTH UMEET BHII:

45) Onpenenute MOIENs aGCONOTHO TBEPIOTO TETA.

46) CxompKo cTenenel CBoGOIB! MMEET a6COMOTHO TBEPHOE TEI0?

Ilpr wmsydenud ONEKTPONMHAMAKA HEOOXONUMO YHEIHT: 0cobOe BHUMAHHE Ha
CIIETYIOIIHE OCHOBHBIE IIOHSTHS ¥ BOIIPOCHL:
o [lpuHimn oTHOCHTENBHOCTH. MHTEPBA MEXTY COOBITHIMH.
e IlIpeobpasosanusa JlopeHna mist KOOpHMHAT M CKOPOCTH. OTHOCHTENHHOCTH ITMH H
OTPE3KOB BPEMEHH.
e KoBapuaHTHEIE U KOHTPaBAPHAHTHEIE KOODIMHATE! COGBITHS B 4-MEpHOM IIPOCTPAHCTRE.
HeTbIpexMepHBIE BEKTOPEI U TEH30PEL
e KopapuanTtHas s3amuch HETepBala X mpeoOpasoBammii JIopeHIa. YeTripexmepHas
CKOPOCTB ¥ YCKOPEHHE.
PensTuBrCcTCKIE BRIpaXKEHNUS I SHEPTUY U MMITYIIbCA.
YpasueHus MakcBenna ist SIeKTPOMATHATHOTO MOJIS
ITone Togewnoro 3apsna.
Teopema I"aycca.
Vpasrenue [lyaccona.
® DIEKTPUYECKOE IIONe HA OONBIIMX pPACCTOSHHSX OT 3apsI0B, IIOJ€ U0,
MYJIBTUNIONIBHOE PA3JIOKEHUE CKATSIPHOIO MOTEHIIHATIA.
Ypasuenue Ilyaccona mjis BEKTOPHOTO OTEHIHANA.
3akoH bro-Casapa.
Bonrosoe ypasrenue. [Tnockue Bonusr. [lnockas MOHOXPOMATHYECKAS BOJIHA.
Tenzop  snmekTpoMarHWTHOro momsg.  3aKoH npeoOpazopanus Jlopennma g
HAIPSHDKEHHOCTEH moJIei.



e VIHBapHaHTHI SNEKTPOMATHUTHOTO ITOJIS.

e KamuOpoBo4Has MHBAPUAHTHOCTD.

e 3ana3abIBalOIIye IOTEHINATIHL.

e Ilome IpOX3BOIBHO BIDKYIIETOCS TOYSIHOTO 3apsia.

B kypce paznena «KBaHTOBasS MEXaHHWKa» CTYIEHTaM B KaYeCTBE CAMOCTOSTEIBHON pabOTHI
Ipe/IaraeTCs pelleHre JOCTAaTOYHO OOMNBINOro YHcia 3aJad IO BCEM TeMaM JaHHOTO Kypca.
[Iprimeps!l permieHns 3aad JAlOTCS Ha JNEKIMSIX, [MO3TOMY IIOCEUIEHHE BCEX IEKIUH SBIISETCS
COBEpINCHHO HeoOXomuMmbIM. OCHOBHAaS IEeNb I3TUX 32484 - IIOMOYb YCBOMTH OCHOBHEIE
(QyHIaMeHTalbHEIE IIOHATHS ¥ 3aKOHBI KBAHTOBOM MEXAaHWKH. 3amaud IIOJOOPaHBl TaKHM
00pasoM, 4TO OHH HE TPEOYIOT IPOMO3IKUX ¥ CIOKHBIX BHIYUCIIEHHI, HO B TO XK€ BpeMs IS HX
perIeHns He0OXO0IMMO XOPOIIO IOHAMATh TeOPETHIECKU MaTepual. Bee 3anaun MOKHE] OBITh
peIIeHBl W 3a4TE€HBl INpENoJaBaTeleM OO0 Hayala OSK3aMEHAIMOHHON ceccur. YacTbro
CaMOCTOSITEIbHOR  pabOTB! CTYHEHTOB SIBIIETCS MOATOTOBKA K 9k3ameny. CrymeHTam
OpEeAnaraeTCs IMepevYeHb KOHTPOIBHLIX BOIPOCOB, 3HAHUE KOTOPBEIX OyIeT NPOBEpEeHO Ha
ok3amene. [IpuMepHbIi epedeHs BOIPOCOB:

e Bonna ge bpoiins. lpuanun cyneprosuyn

e Du3KYECKUH CMBICIT BOIHOBON (QYHKIUH
Yc10BHE HOPMHEPOBKY BOJHOBOM (DYHKITMH
CooTHOImEHNE HEONPEAECTEHHOCTEH ¥ €0 (PUIMIECKUM CMBICT
Brrancienne cpeHero 3Ha9eHNS KOOPAUHATHI ¢ IOMOIIBIO BOIHOBOM QyHKIHH
Brryrcienne cpeaHero 3HaYCHHS UMITYIIbCa ¢ IIOMOIIBIO BOJIHOBOH (YHKIHK
Boraucrenye cpefHero 3Ha4CHNS SHEPI UM YaCTHIIEI C IOMOIILIO BOIHOBOM (QyHKITHH
Vpasrenue [llpenuarepa st OMHON YACTHIIBL
['aMMIETOHHAH YaCTHITH B TOTEHIMATBHOM [IOJIE
IIIOTHOCTE TOTOKA BEPOSTHOCTH
3aKOH COXpaHEHHs BEPOSITHOCTH B [ubdepeHuansroi Gopme
BomnroBas QyHKIHS CTAIIMOHAPHOTO COCTOSHUS
Crauuonaproe yparaenue [lIpenunrepa, husndeckuil cMpic mapameTpa E
o BonHoBas QyHKIMSI CBOOOIHON YACTHIIBI
e OpnnomepHoe ypasHerue [Ipenunrepa
° DU3KYECKUH CMBICI U YCIOBHE HOPMHUPOBKY OJHOMEPHOM BOITHOBOH (GyHKIIHHA
® DHEpreTHYecKul CIEKTp OTHOMEPHOIO FAPMOHUYECKOTO OCIIEILIATOPA
e Ou3uYeCcKuM CMBICT SBICHUS TYHHEIUPOBAHKS
e BonHoBas QYHKIMS B KBa3UKIACCHIECKOM IPUOIIKEHIH
e Hopwma Bexropa. Onpenernense 6asuca, OpPTOHOPMEPOBAHHEIH Ha3HC
e Haxoxnmenme  KO3DOUIMEHTOB  pasloXKeHHs  BEKTOpa IO JIUCKPETHOMY

OPTOHOPMHPOBAHHOMY 0a3UCy
e Ompenenenue rEIE0epTOBA IPOCTPAHCTBA
e Onpenenenvie GyHKIMOHANA
e OcHoOBHOE CBOMCTBO nenbTa-GyHKINI
* Omnpezenenne oneparopa. Onpenenenue MuHEHHOTO OmEpaTopa
e OmpenencHue TPOM3BENEHHS  OmepatopoB. ONpeneNeHHe KOMMYTAaTOpa  IBYX

OIIEpaToOpoOB
e Omnpenenenue oO6paTHOro oneparTopa
e Omneparop 0OpaTHBI IPOU3BEAECHHIO IBYX OIEPATOPOB
° Omnpeznenenre GyHKIUE OT OIEPATOPOB, ECIHM Ta QYHKIIHS Pa3IaracTcs B P Telinopa
® OKCIIOHEHTa OT omeparopa. Onpesienenye 5pMUTOBA OIIEpaTopa
e Orneparop, 3pMATOBO CONPSKECHHBIH K IIPOM3BENEHMUIO IBYX ONEPATOPOB
e OmnpeneneHne yHUTAPHOTO ONEPATOPA



OmnpenerneHne TpOEKIIMOHHOTO OIepTOpa

KBanpat npoexiimonHoro oneparopa

KBasucnexTpanpsHOE pa3IokeHne oneparopa

3agada Ha COOCTBEHHEBIC 3HAUCHHUS, COOCTBEHHBINA BEKTOD, COOCTBEHHOE 3HAUCHHE
JIUCKpPETHEBIN 1 HENMPEPHIBHEIM CIIEKTP

VYcnoBre TOro, 4To Ba OIEpaTopa HMEIOT OOIIYIO CUCTEMY COOCTBEHHBIX BEKTOPOB
Teopema 0 cOGCTBEHHBIX BEKTOpaX ¥ COOCTBEHHBIX 3HAYECHUIX SPMUTOBA OIIEPATOPA
IIpencraBurens BekTopa B H6azuce

IIpencraBurtens oneparopa B H6azuce

OneMeHTHI 3pMHUTOBO CONPSIKEHHOM MATPHIIEL

Omnpenenenue cnena oneparopa

CBOMCTBO UKIMYHOCTH CIIENa NBYX OLEPaTOpPOB

Kganrtorsie ckobxu [Iyaccona

KanoHmgeckye KOMMYTalMOHHEIE COOTHOLIEHHUS

OnepaTopsl 0000IMEHHEIX KOOPAMHAT U UMITYJIECOB B KOOPIUHATHOM IIPENCTABICHIN
OrnepaTopsl 0000IMEHHBIX KOOPIMHAT U UMITYJIECOB B UMITYJIECHOM IIPENCTABICHUN
Knaccuueckue ¥ KBaHTOBBIE OOBEKTEI

Omnpenenerne npubopa 1 u3MeEpEHHs

KBarTOBEIE aHCAMOTH

Brrarcnenne cpefHux 3HAUCHHH Ha OCHOBE CTATHCTHYECKOTO OIIEPAaTopa

VYci0BrHE HOPMUPOBKY CTATHCTHYECKOTO OIEPATOpa

Ou3nIecKul CMBICI THATOHANBHBIX MATPUYHBIX 3JIEMEHTOB CTATHCTHYECKOTO OIEpaTopa
Omnpenenenne ancToro ancamoOs

CratacTHYecKUit 0mepaTop YHCTOr0 COCTOSHUSL

Brrancnenue cpegHUX 3HAYCHUH B 9MCTOM COCTOSHHU

Kaxwne Qpusndeckue BeNTINHEI HA3BIBAIOTCS OJHOBPEMEHHO M3MEPHMBIMH

Ycnoene TOTO, YTO HECKONBKO (H3MYECKAX BENWYWH SBJIAIOTCA OJHOBPEMEHHO
V3MEPUMBIMU

CooTHOIIERNE HEOTIPEIEICHHOCTEH ISk IBYX MPOU3BONBHEIX (DH3UYECKUX BENTHIHH
Vpasrenue IlIpenuarepa 11 BEKTOpPa COCTOSHUS

YpaBHEHHE IBUXEHUS I OTIEPATOPA SBOOIUK

Omnepatop 3BONIONKH [ CHCTEMEI C HE3ABHCSIIEM OT BPEMEHH FaMIIBTOHHAHOM
VYpasrenue pon Helimana

OnepaTop Iporu3BONHOM O BpeMEHY (HU3MIECKOH BETHUMHEL

Onpenenenne UHTErpana IBMKEHNS B KBAHTOBOM MEXaHWKE

BeposTHOCTE TOrO, YTO NpH M3MEPEHHH (U3UUECKOH BENMUMHBEI A B COCTOSHHH [£>
OyZeT OIy4eHO 3HAYCHNUE a

BeposaTHOCTE KBAHTOBOTO IIEPEX0Ia U €r0 DU3MIECKUH CMBICT

Oreparop OpOUTAIPHOTO MOMEHTA, 3aIKCh ¢ IOMOIIBIO SIICHIOH — CHUMBOJIA
KommyTarop omepaTtopos JeKapTOBBIX KOMIIOHEHT OpPOHTAIEHOIO MOMEHTA

KommyTarop omeparopa kBajpara OpOHTAIBHOIO MOMEHTA C OIEPaTOPOM JIEOGOMH
JIEKapTOBOX KOMIIOHEHTHI OPOUTAIHHOIO0 MOMEHTA

CoOcTBennble 3HAYEHHS KBaJpaTa ONEpAaTOpa CIHHA M 3€T-NPOEKIHH CIMHA, 0BIACTh
HU3MEHEHHS COOCTBEHHBIX 3HAYEHMH

VcoBre HOPMHPOBKM ¥ (H3HMYECKHMII CMBICT BOJHOBOMN GYHKIWU, 3aBUCSIIEH OT
KOOPIUHAT U 3€T-IIPOEKITUH CIIMHOB YACTHII.

OHEPreTHYecKui CIEKTP 3IEKTPOHA B HOCTOSHHOM MATHHUTHOM TIOJIE

Kakue dusnaeckue BeMIUUHBI COXPAHSIOTCS B IIEHTPATLHO-CHAMMETPIIHOM II0JIE
CriexTp 3Heprui 31eKTpOHA B aTOME BOAOPOIA



BoisHOBas QyHKIIMS CUCTEMBI HEB3aUMOACHCTRYIOIIUX YACTHUIT

OHEprus CHCTEMbI HEB3aUMOICHCTBYIOIIUX YACTHUII

[IpuHIUT TOXIECTBEHHOCTH

Oneparop nepecTaHOBKY YaCTHUIl U €0 COOCTBEHHEIE 3HAUCHMS

Onpenenenys MONTHOCTHIO CHMMETPHYHON U TIONHOCTHIO AHTHCHMMETPHYHON BOJTHOBBIX
byHKIIH

e [locTynar cumMMeTpHU3aNun

e bo030HEBI 1 hepMHOHEL

o [lpunnun Ilaymu

e Bonnosas ynknus cucTeMbl N CBOOOTHBIX TOKIECTBEHHBIX (DEPMUOHOB

e Nmnynsc @epmu

e Ilocranoska 337124y B METOJE CTAIIOHAPHON TEOPHH BOSMYIIEHMH

e [IlocranoBka 3a7a4u B METO/IC HECTAIMOHAPHON TEOPHH BO3MYIIEHHMH

e BeposaTHOCTE mepexona 3a eIUHUILY BPEMEHM W3 HAYAILHOIO COCTOSHMS B KOHEUHOE

COCTOSIHHE

e 3osotoe npasmio Oepmu

B mponecce wmsyuemms pasgmena «Crarucruyeckas (ushka» HEOOXOOHMO OOPATHTH
BHAMaHHE Ha CICIyIOIIEe BONPOCHl X moNoxeHus. CTYNeHT IO/DKEH YEeTKO IIOHHMATh
JOCTOMHCTBAa ¥ HEJOCTaTKM MOJENH HAEAIBHOTO ra3a MW, CIeIOBATEIhHO, HEOOXOIUMOCTH
BBEICHUS OOJee PeTMCTHIHOM Moneny rasa Ban-nep-Baanbca. 3HaTh , B 4eM COCTOMT PasHUIA
MEXIy TaKUM{ BEIMYMHAME, KaK paboTa M KOJIMYECTBO TEIUIOTHI, KOTOPBIE SIBISIOTCS
dyHKIEAME TpolECcCa, B MaKPOCKOIUYECKUMHE BENHIMHAMY, HATIPEMED TEPMOIUHAMUUCCKAMHU
IIOTEHIMATaMH1, KOTOPBIE SBISIOTCS QYHKIUSMYI COCTOSHHUS MaKPOCKOIMYECKON chucTeMBl. 1Ipu
M3y4eHNH (a3OBBIX MEPEXOIOB HYKHO OOPaTHTh BHAMAHHE HA HCKIIOUUTENHLHYIO PO TIPH HX
ONHCaHWK TEPMOJIMHAMHUYECKOro IMoTeHuana I'uboea.

IIpu osnaxomienun ¢ metonoM ['m66ca HyXHO OOpATHTH BHUMAHME HA PAsHHUIY MEXIY
TEPMUHAME “MUKPOCOCTOSHHE” W “MaKpOCOCTOSHHUE”, YTO BCE CHCTEMBI aHCAMOIS HAXOIATCS B
PasHBEIX MHKPOCOCTOSIHUSX, HO IIPH 3TOM HX MakpOCOCTOSHHUE OgHO U TO xe. Ocoboe BHUMaHUE
HY)XHO YICIHTH BOIIPOCY O CBSI3H CTATHCTUYECKOH (QH3MKH C TEPMOIMHAMUKOMN, YTO HAIIPAMED
Cpe/Hee 3HaYCHHE IOJHOW SHEpruM MO aHCaMOMIO KaK pa3 M €CTh BHYTPEHHSS OSHEPIHS
MaKpPOCUCTEMBI, KOTOpas BBOIUTCS B TepMoauHamuke. CTyOEHT HO/DKEH YETKO IIOHHMMATH
Pas3HHUIly B TOM, 9TO, HAalpEMEP, MUKPOKAHOHMYECKOE U KaHOHWYECKOe pacipenenenus I uboca
ONMCBIBAXOT ~ PACIPENCNCHHUsST  MAKPOCKONMYECKHX  CHCTEM 10  MHKPOCOCTOSHHAM B
COOTBETCTBYIOUIMX aHCaMOIIX, a pacupenenenus Makcsenna-bonpimana, bose-Ditnmrelina u
@epmu-Jlvpaka ONHCHIBAIOT PACIpPENENEHHs YaCTHI II0 ONHOYACTHYHEIM COCTOSHHSM B
UJICANIbHEIX Ta3aX KIACCHYECKHX 4YaCTHIl, 003e-9acTwi] ¥ (DEPMU-YACTHI], COOTBETCTBEHHO.
Crnenyer ofpaTuTh BHEMAHHME Ha CBS3b TEOPEMB BONBIMAHA CO BTODEIM HAYANOM
TEPMOIUHAMUKHY.

JUIst yCemsoro ycBoeH s MaTepraia BaKHbIM SBISETCS PEIICHHE JOCTATOUHO GOJIBIION0
KONUYECTBA 3a/1ad B ayAUTOPUM U CAMOCTOSTENBHO B KA4ECTBE JOMAIIHUX 3a0aHUi; IPOBEICHHUE
CEMHHAPCKHMX 3aHATHH, Ha KOTOPBIX CTYAEHTHl MOITM OBl CaMd W3JaraTh TEOPETHIeCKHUit
MaTepHall, U3y4YEHHBIH UMH CaMOCTOATENLHO.

8. ®opmbI TeKymero KOHTPOJIS YCIeBaeMOCTH H HPOMEKYTOIHOMH ATTeCTAHH
o0y4yarommuxcs.
8.1. Tematuka pedeparos . He mpenycMOTpero yae6HbIM IaHOM
8.2. Bompocs! 1 3a1aHAs 10 caMOCTOATeILHOM paoTe:
Yemsepmoiii cemecmp



B KauecTBe CaMOCTOSTENLHON paboThl MpelyiaraeTes pelleHye 3a1ad U3 cOopHuKa

«Boponenko, T. C. . JI. Byx6uunep, B. B. Kpyrauxos. 3azaus o KIacCHYECKOH MEXGHUKEY
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CJIEIYIOIINM TEMAaM:
1. KpuponuHElHHBIE KOOPAUHATEL.

YpaBHEHUS IBWKEHUS.

Ypauenus Jlarpanxa v UHTETPAIb] IBAKCHUS.

JIBUKeHME B IEHTPAIHHOM IIOJIE.

3amaua Kemnepa.

Maunsle xosebanusl.

YpaBuenus ['aMunsTOHA.

Cko0xku Ilyaccona.

Kanonnyeckue mpeodpa3oBaHusl.

B kauecTBe caMOCTOATENBEHON PaOOTHI TT0 pasenaM AuciuIuHbl «Knaccnyeckas

SO 90 =1 g bh s b B

MEXaHuKa» IIpeajiaracTcsa JOMOJIHUTCIIbHAA pa60Ta C JII/ITepaTypOﬁ 1 JICKIIMOHHOMY Marcpually,
C IOCIICAYIOINHM YCTHBIM OIIPOCOM.

1lameiii cemecmp.
B paznene snekTponuHamuka:

a) 3alaHus U1 CAaMOCTOSTENbHOM paboTH:

fum—

090N O L B W N

BekropHas anreOpa: cKalsipHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEICHUSI BEKTOPOB.
BexropHoe mone. DKBUIOTEHITHAEHBIE TIOBEPXHOCTH ¥ CHIIOBBIE IMHUH.

IToTok BeKTOpa Yepe3 MOBEPXHOCTD.

Hupxynsiust BEKTOPA 10 3aMKHYTOMY KOHTYPY.

I'pagueHT cKaIpHOTO MONs. JIMBEPreHITis i POTOP BEKTOPHOTO TOJISL.

Omneparop Jlannaca.

WnTerpansuele Teopems! [aycca u Ctokca.

Cucrems! equaut; CU u CI'C. Cucremsl eIMHUIT B 3JIEKTPOTAHAMHKE.

HcTopust OTKPBITHS 32KOHOB 3JIEKTPOTUHAMUKY.

. Ilpunnun otHOCHTENBPHOCTH [ ames.

. 3aKOH CIIOXEHUS CKOPOCTEH.

. T'unoresa apupa.

. DKCHepuMeHTH Matikenscona-Mopia.

. I'mnoreza JlopeHna 0 cokpameHuy pa3MepoB Tel.

. JIBUOKEeHHE 3apsDKEHHON YaCTHUIRI B OTHOPOIHOM MAarHATHOM IOJIE.

. JIBYDXEHHE 3apsHKEHHON YaCTUIBI B OJTHOPOIHOM 3IEKTPHUESCKOM TIOJIE.

. McTopuueckuif KOHTEKCT OTKPHITHS YpaBHEHU MakcBeia.

. Bpenenus nonsaTre ToKa CMEINEHNUS; TOKA3aTENHCTBO SIEKTPOMATHUTHOR IPUPOIEI CBETA.
. Tensop nanpsoxenuit Makcpesia.

. IlpuBenenue TeH30pa SHEPTHH-UMITYJIbCA K JHATOHAILHOMY BUJTY.

21.
23,
23.

Bup cunoBeIX TUHUHK OIS TUITONS.
VrBapuaHThI 37IEKTPOMArHUTHOTO OJISL IS IIOCKMX BOIIH.
[Tonmepeunslii 1 IpoIOIBHEIH 3¢ dexTs! JJomnepa.

0) KOHTPOJIBHEIE BOIIPOCHL:

-lkqu\)r-A

Omnpenenenne CHCTEMBI OTCUETA.

IIpeobpazopanus [anwmes ais KOOpIUHAT.

3aKoH CIOXEHUS CKOPOCTEH.

IocTynare! cienuanbHON TEOPHH OTHOCUTENHLHOCTH.
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Crencreus U3 NOCTYIATOB CHENHUATBEHON TEOPUH OTHOCHTEILHOCTH.
ITpeobpazosanust JIopeHa st KOOPIUHAT.

IIpeobpazosanust JIopeHna i CKOPOCTH.

CooTHOIIEHNE IPOCTPAHCTBEHHAIX OTPE3KOB B Pa3HAIX CHCTEMaX OTCUETA.
CooTHOImEHHE OTPE3KOB BPEMEHH B Pa3HBIX CHCTEMAX OTCYETA.
CoOcTBeHHOE BpeMsL.

Onpernenenne HHTEPBATA MEKLY COOBITHIMA.
[IpocTpancTBEHHO-TIONOOHbIH i BPEMEHH-TION00HEI HETEPBATIEL.
IIprYrHHO-CICACTBEHHBIE CBA3Y MEXKIY COOBITHAMH.
Mertpuraeckuit TeH30D.

Ilepexon OT KOBapUAHTHBIX KOOPAUHAT K KOHTPABAPHAHTHEIM U 0OPATHO.
CrepTra 4-MepHBIX BEKTOPOB.

Omnpenenenne 4-MepHOTo TeH30pa 2 PaHTa.

CBO¥CTBa CHMMETPHYHBIX U aHTHCHMMETPUYHBIX TEH30DOB.
Ipeobpazosanus Jlopeniia B 4-MepHOM BHIE.

Omnpenenenue YeTHIPEXMEPHOM CKOPOCTH B YCKOPEHHUS.

CBepTka 9eTHIPEXMEPHOM CKOPOCTH 1 YCKOPEHHS.

@yuxius Jlarpamka cBOOOJHON YACTHIIEL

4-MEepHBI UMITYIIEC.

CooTHOLIEHNE MEXTY SHEPTHEH U HMITYTECOM.

KoMIIoHEHTH! 4 MEPHOTO MOTEHNHANA TIOJI.

VYpaBHEHUS IBIKCHUS 3apsia.

Omnpenenenns HAIPSHKCHHOCTH 3EKTPUYECKOTO ¥ MATHUTHOTO MOJIEH.
TeH30p 31EeKTPOMAarHUTHOTO TOJIA.

JlyalibHBIH TEH30D 3IeKTPOMATHATHOTO IIOJS.

Cuna Jlopenna.

IIpeobpasopanus Jloperna mis MO

WuBapuaHTEI 371€KTPOMArHUTHOTO MO

Kanubposo4sas HHBapHAHTHOCTH 3JIEKTPOMATHUTHOTO MTOJIS.
IlepBas napa ypasuenuit Makcsermia.

3axoH uHAyKIuH Dapaes.

4-MEpHBIY BEKTOD IIOTHOCTH TOKA.

Bropas napa ypasrenu Maxcpemia.

IloraTHE TOKa CMEINEHHS.

Bropas napa ypasHenuit MakcBellia B HHTErDATLHOM (opMe.
Teopema I"aycca.

YpaBHeHHe HENMPEPEIBHOCTH B nuddepenmmansaoi hopme.
YpaBHEHHUE HENMPEPHIBHOCTH B HHTETPATBHOM (hopMe.

3aKOH COXpaHEHHs 3apsa.

III0THOCTD 3HEPrUK 3NEKTPOMATHUTHOTO IOJIS.

Bexrop Ymosa-IToiHTHHTA.

Omnpenenenre TeH30pa SHEPTHHA-UMITYIHCA.

Tensop Hanpspxenwit Makcsemnia.

JluaronanbHeI BUI TEH30pa SHEPTHE-AMITYIIECA.

VYpasrenwe [Tyaccona.

3axon KylioHa 111s MOTeHIMala X HAIPSKEHHOCTH SIEKTPHYECKOTO OIS
Knaccuaeckuii paguyc snekTposa.

Ione mumons.

3akoH bro-Cagapa-Jlamnaca.

3axoH bruo-Casapa mis nmureiHOr0 TOKA.

MarsuTtHbr# MOMEHT. MarHuTHBIH MOMEHT 3aMKHYTOTO TOKA.



56.
87
38.
59.
60.
61.
62,
63.
64.
65.
66.
67.
68.
69.
70.

MarsuTHBI MOMEHT 3apsSKEHHOU YaCTHITHL.

I'mpoMarauTHOE OTHOIIECHUE.

CgpolicTBa IIOCKUX BONH. VIHBApHAHTHI 3IEKTPOMATHUTHOTO IIOJIS JUIS ITIOCKMX BOJIH.
Kpyrosas u nuHeiiHAS TONIpU3aI¥Hs IUTOCKAX BOMIH.

Oddext Homnepa. [Tonepeunsiit u mpomonsHei addexts! Tomnepa.
IIpeobpazosanue JlopeHna it BOJTHOBOTO BEKTOPA.

Iorernnans! JIuenapa-BuxepTa B TpexMepHOi GopMe.

IMoTrenumane! JInenapa-Buxepra B xoBapuanTHOU hopme

Ilone u3mydeHys ¥ KOHBEKTHBHOE OJIE ABMKYINErOCS 3apsaa.
VHTeHCHBHOCTD H3Iy4YEHUS ¥ MOIIHOCTE U3JTyIEHUS 3aps/a.

VYpasrenue Jlopenia-/lupaxa.

Camoyckopsromeecs pemerne ypasaenus Jlopenna-Jlupaka.

Ceuenue paccesnus.

®opmyna Tommcona.

Paccesnyie 5IeKTPOMarHUTHEIX BOJIH HEPEIATUBUCTCKOM CHCTEMOM 3apsIOB.

lecmori cemecmp.
Ilepeuens TeM U 3aJaHMH [T CAMOCTOSTENLHON paboTH B paznene «KBaHTOBAS MEXaHHUKA»

OKCTIepUMEHTATBHBIE PEIIIOCHLUIKA KBAHTOBON MEXAHUKH

['mnoresa [lnamka. I'umoresa Dffnmreiina u obbicHenue boTosdpdexra. Moems atoma
bopa. I'nnotesa ne bpoina. KomntoroBckoe paccesane

YacTuna B NOTEHIWAIBHOM sSiME KOHEYHOMN ITyOHHE]

YHacTuna B IEPHOANIECKOM MOTEHIMATLHOM II0JIE

KorepeHTHBIE COCTOSHUS FApMOHUYECKOTO OCIUILIATOPA

KBasuxnaccuyeckoe IPHONIKCHHE [ YACTUIBI B TPEXMEPHOM IIPOCTPAHCTBE
OHEPreTUYeCKUH CIIeKTp B KBA3UKIACCHIECKOM IPHOTIKEHIH

Cas3b IpeIcTaBUTETICH BEKTOPOB ¥ ONEPATOPOB B PA3IHUHbIX Oa3KCax.

3anada Ha COOCTBEHHBIE 3HAUECHUSL

Vpasrernune Opendecra

@ynxnus ['puna ypassenus [[Ipenunrepa

Oyuxiys ['prHa 1711 TapMOHAYECKOTO OCIAILIATOPA

IlpencTaBienne MaTpPEYHOrO JJIEMEHTA ONEPATOPA OSBONIONHUE HMHTEIPAToM IO
TPaeKTOPHUAM

Brrurciienre KOMMYTaTOpOB OIEPATOPOB YITIOBOIO MOMEHTA

BonHoBbIE QYHKIIME 37IEKTPOHA B ATOME BOJOPOIA

CranponapHas Teopys BO3MYIIEHUH IS BRIPOKIEHHOIO YPOBHS

IloTennmansHas Teopus paccessHust. BOPHOBCKHMM P

CeueHue paccesHHsS B KyJNOHOBCKOM IION€ TIPUTSKEHHS B IIEPBOM GOPHOBCKOM
IPUOTKEHUN

Ileprogugeckas cucTema 3I€MEHTOB

IIpencrasnenue dynxnmu ['praa GYHKIMOHATEHEIM HHTEIPATIOM

CxalsipHoe npow3BeieHue B IIPOCTPAHCTBE pelnennil ypasrerus Kieitna-Ioprosa
Permenue ceoOomHOTO ypaBHenus Jupaka

Ypasuenue [laynu

3aada Ha COGCTBEHHBIEC 3HAYCHUS IS FAMHAIBTORHAHA 3EKTPOMATHATHOTO TIOJIS

Cedwvmoii cemecmp.

IlepeueHs NpUMEPHEIX 3aJaHKH 171t CAMOCTOSTENHHON PaGOTHL:
TepmonuHamMudecKoe ONHUCaHKE ra30B, MATHETHKOB 1 TUANEKTPUKOB.
TepmonvBamyka paBHOBECHOTO M3ITy9eHHS.

1.

W

Homnyderomenonoruyeckas reoprst ha3oBBIX IEPEXOO0B BTOPOTO PO U KPHTHIECKAX
sBneHuA. CKEeHIMHTOBbIE CBOKCTBA MaKPOCKOIINYECKUX CHCTEM BOIIM3M KPUTHUCCKHX TOYEK.



JIBIIIOE KaHOHWYECKOe pactpenenerue [ uboca.

ONeKTPOHHEIM ra3 B MeTajiax.

3€-ra3 Ipru HU3KUX TEMIICpaTypax. BO3€-KOH}1€HC&HI/I5I.

CHGKTpaJ'H)HaSI IITIOTHOCTD SHEPTUH PAaBHOBECHOI'O U3TYICHUA abCOJTIOTHO YEPHOIo TCIIA.

®opmyna [1nanka.

4. bo
5.
6. bo
7.
8.

Matpuna njI0THOCTH.

9. Mozens pa3pexeHHOro ra3a YacTHIl ¢ KOPOTKOACHCTBYIOIINM ITOTSHIINATIOM
B3auMoeicTBUs. MHTerpan cronkaoseruii bonpmana.

8.3.

BOHpOCbI IS OK3aMEHOB U 3a9€ETy

Yemeepmulii cemecmp

1.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24

23.
26.
27.

28

OcCHOBHBIE CBOMCTBa IPOCTPAHCTRA ¥ BPEMEHH B KIIACCHUECKON MEXaHUKE.
IIpeobpazoBanus ["ammes.
Knaccuduxanus ceszeii. Korpurypannonsoe mpocTpancTBo.
BapuanuoHHbIE IPUHIUITEI MEXaHUKH.
IIpuanun ['amunsToHA.
OcHoBHEIe cBoicTBa hyHKINH Jlarpamka u ypaBHeHu# Jlarpanxa.
Oynkuus Jlarpasxa cBOOOTHON YaCTHIIEL.
@yuxuus Jlarpasxa ¥ ypaBHEHUS IBUKECHUSI CHCTEMBI B3aUMOICHCTBYIONIHMX YACTHII.
I'apmonmzamus ¢yskium Jlarpamxka. OJHOMEPHBIN TapMOHHYECKU OCITHILIITOD.
. 3aKkoH coxpaHeHus sHeprun. O0Iue CBORCTBA OMHOMEPHOTO IBIKEHUS.
. 3aKOHBI COXPAaHEHUS UMITYTIhCa 1 MOMEHTA UMITYJIbCA.
. CroGozmHele KONEOaHUS B CHCTEMAax CO MHOTHMY CTEIeHsMHu cB0oOoabl. Hopmansubie
KOOPIWHATEL
O6mue cBoMcTBa IBMKXEHUS B ICHTPATHHOM IIOJIE.
HaxosxneHue TpacKTOpHY YaCTUITH! B IEHTPATHHOM TIOJIE.
3anaga Kemepa.
JIBH>KEHHE YaCTHIB! B KyJOHOBCKOM TOJIE OTTAIKHBAHUS.
Vrpyrue U Heynpyrae CTOMKHOBEHUS JACTHII.
OddexruBHOE ceyenne paccesuus. Gopmyna Pesepdopna.
Kanonndeckue ypaBHeHUS OBIKeHusE. Pa30BOE MPOCTPAHCTRO.
MuTerpans! npuxenus u ckodku [lyaccona.
Kanonmueckue npeodpazoranust. [Ipoussoasimue GyHKIMN.
Teopema JlmyBumis.
Vpasrerue ['amuinbrona-Axo6u. OOmuit uHTerpai.
. laTerpupopanme ypaBHeHUHN IBIKEHNS METOAOM | aMIIBTOHA — SIKOOH.
YpaBHEHMS IBIDKCHUS I HEMHEPIHATBHEIX CHCTEM OTCUETA.
Kunematrka TBepIoro Tena. YTiioBas CKOPOCTb.
Ten3op unepnuy.
. JlnHamydeckue ypaBHEHHS Ditnepa.

Ilamuiii cemecmp

OO U S D R

Cucremsl orcuera. [Ipeobpasosanus [Manmmes.

ITocTynaTs! cienuanbHOM TEOPHK OTHOCHTEIFHOCTH.

IIpeobpazosarus JlopeHna ajist KOOPIUHAT.

ITpeobpazosanus JIopeHna it CKOPOCTH.

OTHOCHTENBHOCTH IPOCTPAHCTBEHHEIX H BPEMEHHEIX MACIITa0O0B.
VaTepBan Mexay cOOBITHSIMHY.

KoeapraHTHEIE 1 KOHTPaBAPHAHTHEIE KOOPIUHATEI 4-MEPHBIX BEKTOPOB.
Metpudeckuii TeH30p. 4-MepHBIE TEH30PHl U AEHCTBHS C HAML.
IIpeobpazosanus JlopeHna B 4-MEpHOM BHJIE.



10. YeTripexmepHas CKOPOCTh ¥ YCKOPEHUE.

11. Tlpuanun skcTpemanbHOro neiicteus. @yukiws Jlarpamka cBOOOIHON YaCTHITEL.

12. PeIITUBUCTCKIE SHEPTUSI U UMITYIIBC.

13. @ynxmus Jlarpasxa ans 3apsaa Bo BHEITHEM To1e. [[oTeHITHakT mos.

14. YpaBHeHUS OBUXEHUS 3apsiia B KOBAPHAHTHOH GopMme.

15. HampspkeHHOCTH 3I€KTPUYECKOTO M MATHUTHOTO TTOJICH.

16. TpexmepHas popma ypaBHeru# nemwxenus. Cuna Jlopenra.

17. IIpeobpazoBanus JlopeHna ayst moJis.

18. VIHBapuaHTHI 3JIEKTPOMATrHUTHOTO OIS,

19. KanubpoBoyHas HHBAPUAHTHOCTH JJIEKTPOMATHUTHOTO MOJIS.

20. Ilepsas mapa ypaBHeHU# Makceea.

21. WrTerpansHas hopma mepBoit napsl ypaBHeHHN MakcBea.

22. ©@ysxknus Jlarpasxa s SNeKTPOMarHUTHOTO MOJIS.

23. Bropas napa ypaBHenuit Makcsenna.

24. Bropas napa ypaBHEHHM MakcBesia B HHTErpaibHOM GopMe.

25. YpaBHeHHE HEIIPEPHIBHOCTH. 3aKOH COXPAHEHUS 3apsa.

26. II1OTHOCTE U IIOTOK HEPTUY SIIEKTPOMATHATHOTO IIOJIS.

277. 3aKOH COXPaHEHUS SHEPriY ¥ UMITYIIbCa IEKTPOMATHUTHOTO IO ¥ YACTHIL.

. Ten3op sHeprum-ummyibca.

. TeH30p sHEprun-UMIyNBECa SIEKTPOMATHATHOTO IIOJIS.

. 3aKOH COXpaHEHUSI MOMEHTA UMITYIILCA.

. Cratngeckoe anexTpryeckoe noje. Ypasuenue [lyaccona.

. 3axoH Kynona. O6mee pemenue ypasaenus Ilyaccona.

. OHEprus N0 TOYCHIHOTO 3apsa.

. Ilone 3apsinoB Ha OONBINKX PACCTOSHUSX. JIUIONBHEIE MOMEHT.

. MyneTHIIONBHOE pa3IoKeHNe CKASIPHOTO HOTEHIMAA.

. Ypasrenue I[lyaccoHa Ui BeKTOpHOTO noTeHnuana. 3akon Bruo-Casapa-Jlamnaca.

. MarauTHOE 10JIE BOATIH OT CUCTEMBI TOKOB.

. MareuTHEI MOMEHT. MyNbTUIIONBHOE PA3JIOKEHHE BEKTOPHOTO IIOTEHIIHANA.

. BonroBoe ypaBuenwe. [T10ckre BONHEL

. Ilmockue MOHOXpOMATHYECKHE BONHEL

. Ilonspusanus mIOCKUX BOJH.

. Oddexr [omnepa. [Ipeobpazoranue Jopenia 119 BOIHOBOTO BEKTOPA.

. 3anaseiBarormue HoreHuansl. [Torenmans: Jluenapa-Buxepra.

. Iose MpOK3BONIBHO IBIIKYINETOCS 3apAa.

. YIII0BO€E paclpe/ieleHre HHTEHCUBHOCTY H3TyYeH .

. Pagnanuonroe Tpenue, ypasuenue Jlopenna-Jlupaxa.

. Paccesnyie 51eKTPOMarHUTHBIX BOJIH HETIOBIKHEIM 3apanoM, hopmyia ToMmmcoxa.

48. PaccesiHue 3IIEKTPOMAarHUTHBIX BOJH HEPEATHBUCTCKON CHCTEMO#H 3aps/IoB.

Lllecmori cemecmp

BonsoBas QyHKIMS YaCTHLIEL

IIpobGiiema 3aqanust COCTOSHMS YACTUII]

Vpasrenue Illpenuarepa

ITmoTHOCTS TOTOKA BEPOSTHOCTH

I"'apMOHHYECKHUH OCHHILIATOD

YacTuma B 1ose IpAMOYTONBHON MOTEHIMAIBHOMN SIMBI

Hactuna B mone IpAMOYTONBHOTO IOTEHIHATBHOTO 6apbepa

KBazuxaccuueckoe npubamKenue

I'uns6eproBo mpocTpaHCTBO. JIMHeHHbIE OnepaTops!

0. Anrebpa omeparopos. OGpaTHBIA OLEpaTOp, MPOEKIMOHHEIA omepaTop. KommyTaTop
OIIEPaToOpOB
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OpMHTOB ollepaTop. Y HUTAPHEIH OIEPaTOp

3anaga Ha COOCTBEHHBIE 3HAYEHUS

Teopem 0 cOOCTBEHHEIX BEKTOPAX M COOCTBEHHBIX 3HAYEHHAX SPMHUTOBA OIEPATOPA
Heobxonumele u 10CTaTOYHBIE YCIOBHS TOTO, YTO JBA OIEPATOpPa HMMEIOT OBIIYIO
CHCTEMY COOCTBEHHEBIX BEKTOPOR

QuspyecKue BENTMIHHEL ¥ 3PMUTOBEL Omepatopsl. [Ipasuna ¢or Helimana mocTpoeHus
OIIEPATOPOB PUINUECKUX BETHUMH

KsanToBbIe ckoOKu [lyaccoHa u KaHOHMYECKHE KOMMYTALIHOHHBIE COOTHOIICHHS
KoopnunratHoe npezcrasienre

WMy IecHOE TIpecTaBlIeHue

Oddexr BmemarenscTBa. Knaccmueckwe W KBAHTOBBIE OOBEKTHL IIpurorosnenue
obbexTa. KBantossle ancambmu

3agaHne COCTOSHHS C [OMOINBIO CPENHHX 3HAYCHMI GU3UYECKUX — BEIMYMH.
Crarucrayeckuii oneparop

HucTle ¥ CMEIIaHHBIE COCTOSHUS. BEKTOpP COCTOSHHS, BOIHOBAS GOyHKIHS
CratucTudeckuii XapakTep KBAHTOBON TEOPUH. OnHOBpeMeHHAS H3MEPHUMOCTE
CooTHOIIEHHE HEOIPEACTCHHOCTER I IBYX IIPOU3BOJIBHBIX QU3NICCKUX BETHYNH
JldHAMIYeCKHH TOCTYIIAT, ONEPaTOp SBOFONUH U ypasrenue [Ipenunrepa ais BekTopa
COCTOSHHUS

. YpaBrenue Qon Hefimana 11 CTaTHCTHYECKOTO OmepaTopa

. I3aMeHeHue CpeHux co BpeMeHeM

. Hlpenunreposa u refiseH6eprosa IUHAMAYECKHE KAPTHHEL

- Unrerpanet aswkenns. VICIONb30BaHIe HHTEIPATOB JIBHKEHHS IS PENICHHAS YPABHEHUS

penunrepa

. CranmonapHoe coCcTosHIE

. @yuxuus ['puna ypasrenust [penunrepa

- Haxoxnenne BeposTHOCTEI pe3ynbTaToB U3MEpeHHit DH3HUCCKIX BeTHINH

. BeposaTHOCTH KBaHTOBBIX IIEPEXOIOB

. OpOuTansHELf MOMEHT B KBAHTOBOM MEXAHUKE

. KBanToBanume yriosoro MomeHnTa

. CnvBOBas BomHOBAs (QyHKIM

. DHEPreTUYECKHH CIEKTP SIEKTPOHA B OCTOSHHOM MATHATHOM TIOJIE

. Cranmonapnoe ypasuenue [lpenunrepa B UEHTPAILHO-CUMMETPUIHOM POIIE
. OHEPreTUYECKH CIEKTP 3JIEKTPOHA B KYJIIOHOBCKOM IIOJIE IPUTSDKEHUS
-KganToBas cmcrema muormx wactun. BomHoBas GyHEKmES u DHEPrUS CHUCTEMEI

CBOOOMHEIX YACTHUIL

. HpI/IHHI/IH TOXIOCCTBEHHOCTH. CHMMeTpI/I‘IHBIC ¥ aHTUCHMMCTPUYHBIC BOJHOBBIE

Gynxunu. Bo3oHs! 1 bepMHUOHEI

Ipuanym [Maymu

Bonrosas Gyrknus cuctems! 13 N ¢cBOGOIHEIX (hepMIOHOB

OcCHOBHOE COCTOSIHUE CHCTEMBI CBOBGOIHEIX GO30HOB U tbepMHOHOB
BhIpoXKIeHHbIH (hepMu-Tas, ero SHEPrust ¥ NaBlIeHne

CranuonapHas Teopus BosMyieHuit. Clydait HEBEIPOSKIEHHOTO CIeKTpa
Cranponapaas Teopus BosMyinenuit. Crygai BEIDOIKIEHHOTO CIIEKTpa
Hecranuonapras Teopus Bo3MyIeHuit

BeposrrocTs nepexoza B HU3IMEM HOpSIIKE TEOPUH BO3MYIIEHUH
3os0T0€E IpaBmio epmu

Hepexonp! ox neffcTBHEM BO3MYITEHNS, HEPHOIMEECKH 3ABHCAINETO OT BpEMEHU
Ceuenrie paccesHis B paMKax HeCTAIMOHAPHOMN TEOPUH BO3MYIICHUM
Ypasrenue Kieitna-I'opnona

. YpaBHeHue JTupaka
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54. KanToBaHKE CBOOOTHOTO 3IEKTPOMATHHATHOIO IIOJIS

Ceowvmoti cemecmp

IonsATHE MHKPO- ¥ MaKpPOCOCTOSHHUM PABHOBECHBEIX MAKPOCKOIIMIECKHX CHCTEM
ITonsiTre paBHOBECHBIX X HEPABHOBECHBIX TEPMOIAHAMUIECKHX IIPOLECCOB.
[IpuEnun TeMueparype! ¥ IPHHIHAIT SHTPOIIKH.

Buyrpennsasg sneprus. [leproe Hauamo TepMoIUHAMUKY.

Monens uneansroro raza. [lossTue abCONIOTHOM TEMIIEPATYDHI B a0COTIOTHOH 3HTPOIHH.
YpaBHEHUS COCTOSHUS UAEANBHOIO rasa

AnmabaTuyeckuii moTeHnua. Ileppoe Hauano TepMOIMHAMUKY I PABHOBECHBIX
IIPOLIECCOB.

Cpobomnas sreprus. PaboTa 1 KOIMYeCTBO TeIa.

IlonsTHE TETIOEMKOCTH.

OHTaNBIUS ¥ TEPMOIHHAMAYECKHH ToTeHIran | n6bca.

. TepmoguHamMugeckrie K03 QUIHAEHTEL

. TepmomuEamMuyecKuii aHanu3 Kpyroseix mpoueccos. KIIJ] TemmoBeIX MaIiuH.

. IlonsTre o nukie Kapro. Bropoe Hauano TepMOIUHAMUK.

. YpaBHEHHE COCTOSHHMS raza Ban-nep-Baansca.

. IlpaBuno Maxcsemna i raza Ban-nep-Baansca.

. X¥MHYECKU# TOTeHIHAIL.

. .OKCTpeManbHbIe CBOACTBA SHTPOIIUY 1 TEPMOIMHAMUYECKIX TOTCHIIHAIIOB.

- @a30BBIe IIEpex0o/bl 1-ro pona. Yemore paBHoBecHs ha3. Ypapuenue Kiaimepoa-

Knaysuyca.

. Jluarpamma KpuBEIX paBHOBecHs (a3 IS BOIBL
19.
20.

®azoBrIe mepexo sl 2-ro pona. [lapameTp mopsiaxa.
Homstre ancambrett I'u66ca. @yrxuws pacupenenenns. Gasoskle cpequue. DuTponus. U
OYHKINS pacmpeneeHus.

. YpaBHeHue Jlnysuimis.

. OcHOBHBIE CBOHCTBA PaBHOBECHBIX (YHKIHI pacIpeIeIeH s

. Teopema Hepmcra.

. MuxpokanoHUYeckoe pacupenenerue [ u66ca.

. Kanonnueckoe pacupenenenne ['ub6ca.

. bonpmoe xkanoHIYECKOE pacnpenenerue ['ub6ca

. Pacnipenenenue Boze-Oinmreiina. Pacnpenenenye Depmu-/upaka.
. Pactipenenenne Maxcsemna-Bonpimana.

. Cratrcrraeckas cymMMa U TEpMOJIMHAMUYECKUE TOTEHITHAEL.

. llenouka ypaBuennii Boromobora.

- Mopiens paspexeHHOro rasa 4acTyI| ¢ KOPOTKOJEHCTBYIOIIIM TIOTERIHATIOM

B3aMMOJEHCTBHUL. Mlepapxus XapakTepHBIX MaciTab0B JUINHEI ¥ BPEMCHH.

- IIprHIHMI TOHOTO OCITabNeH s HAYaIbHEIX KOPPESIIHL.

. Mlaterpan cronkHoBeHuit BonbMana i ero CBONCTERA.

. H-teopema Bonsmana.

. Pactipenenenue I'aycca nius hnyxryarnuii.

- @IIyKTyaluy OCHOBHBIX T€PMOJUHAMUYECKUX BeTuauH. ONYKTYAlUH B HICATHHOM Ta3e.
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