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1. AHHOTALMSA

1.1. KpaTkoe onucanue coaepxKaHusi JaHHOM JTUCUUILTUHBI;

Kypc "Teopernueckast MexaHuKa'" MOCBSILEH U3Y4YEHUIO OCHOBHBIX MPUHIUIIOB MEXaHUKH,

IMPUMCHACMBIX JIA OIMMUCAHUSA ABUKCHHUA TCII, B3aI/IMO[[€I\/JICTBI/I$I MCKAY HUMHU U PCIICHUA 3ada4

MCEXaHUKH C HCIIOJIB30BAHHUEM MaTE€MaTHYCCKHUX MCETOOAOB. B paMKax AUCHUILIMHBI CTYACHTBI

OCBAUMBAOT MCTOJbI, KOTOPBIC NPUMCHAKOTCA I aHalin3a JUHAMHUYCCKUX CHCTCM, HU3Yy4daroT

3aKOHBI COXpPAaHCHUA, MEXAaHU3MbI, MCXaHUYCCKHNEC KoneOaHus u B33PIMO}1€I>1CTBPI$I B pas3JIM4YHbIX

(buznueckux cpeaax.

1.2. TpynoeMKOCTh B aKaJeMHUYECKHX KpeAuTax M dacaX, (OpPMBI HTOTOBOTO KOHTPOJIS

(’x3amen/3auer);

6 3.e. (2164.), x3ameH

1.3. B3anmocBs3b AUCHUINIMHBI C APYIrUMHU OUCHHUILIMHAMHA yqe6Horo I1aHa CreuuaJbHOCTH

(HampaBIIeHMST)

Omuka 1, Omuka 2, Ouzuka 3, YrinyOneHHBI Kypc KBaHTOBOW MeXaHWKH, BBeneHne B

KBaHTOBYIO MEXaHUKY.

1.4. Pe3ynpTaThl OCBOCHUS MIPOTPAMMBI TUCIUTIIMHBI:

Kon
HHIHKATOPA
Kox JOCTHKEHHUS
KOMIETeHIHH (8 HaumeHoBaHue KOMIIETEHIHH (8 KOMIeTeH Ui
coomeemcmeauu coomeemcmeuu paboyum ¢ yueOHvIM (6
pabouum ¢ NIaHoM) coomeemcmeuu
VUeOHbIM NIAHOM) pabouum ¢
VueOHbIM
NJIAHOM)

HaumeHoBaHMe MHAMKATOPA
AOCTHKEHH KOMIEeTeHH (6
coomeemcmeuu paboyum ¢
VUeOHbIM NIAHOM)

OIIK-2

Cnocoben camoctosTenbHo mpooauTh | OITK-2.1
SKCIICPUMEHTAJIbHBIC HUCCIICOBAHUS U
HCIIOJIB30BATh OCHOBHEIE IIPHEMBI
00paboTkH u IIPEJCTaBICHUS
MOJTyYCHHBIX JTAHHBIX

OIlK-2.2

OIIK-2.3

3HaeT OCHOBHBIE MCTOABI H

cpeacTBa HPOBEICHUS
IKCIIEPUMEHTAIIbHBIX
UCCIIEI0BaHU, CUCTEMBI
CTaHJapTH3ALIH "
ceptuduxanmu

VYmMeer BbIOMpaTh CIOCOOBI U
cpencTBa U3MEPEHUN 151
POBOJIUTH
HKCIIEPUMEHTANIbHbIE
UCCIIEI0OBAHMS

Bnaneer cnocobamu




00paboOTKH M NPEICTaBICHUS
MOJIy4YEHHBIX JAHHBIX u
OLICHKHU HOTPELIHOCTH
pEe3yJAbTATOB U3MEPEHUN

OIIK-3

CriocoOeH MPUMEHSITh METOJBI ITOUCKA,
XpaHeHus, 00paboTKM, aHAIM3a WU
MpejcTaBiIcHus B TpedyemoMm ¢dopmare
I/IH(bOpMaIII/II/I M3 pa3jIMYHbIX MCTOYHUKOB
u 0a3 JaHHBIX, COONIOMAs TIPH 3TOM
OCHOBHBIE TpeOOBaHUs MHPOPMAITUOHHON
0€301MacHOCTH

OIIK-3.1

3HaeT, Kak  HCIOJb30BaTh
WH(OPMAITMOHHO-KOMMYHHKA-
[MOHHBIC  TEXHOJIOTUU  TIPH
ITOMCKE HEo0X0 MO
WH(OPMAIIUA W COBPEMEHHBIC
MIPUHIIMITEI TIOWCKA, XPaHCHHSI,
00paboTKH, aHajams3a u
IpEJICTaBICHUsT B TpeOyeMoM

dbopmare nHpopMaUU
YMmeer pemars

00paboTku JAHHBIX
TIOMOTIIBIO
CpEe/ICTB aBTOMATHU3AINH

OIIK-3.2

OIIK-3.3

0€e30I1aCHOCTH

IK-5

Cnocoben nenaty HaydHO-oO0ocHOBaHHBIE | [TK-5.1

BBIBOJIbI IO PE3YJIbTaTaM TECOPETUUYCCKUX aHajln3a  ITIOJJHOIICHHOCTH

U OKCIIEPUMEHTAIBHBIX HCCIEI0BAHU, 3¢ dEKTUBHOCTU JKCIIepH-
JaBaTh peKoOMeHAAlNN 1o MEHTAJIbHBIX UCCIIeI0BAaHUI
COBEPIIICHCTBOBAHUIO YCTPOMCTB u | [IK-5.2 Ymeer MOATOTABIINBATH
CUCTEM, TOTOBUTh HAay4dHBbIE MYyOIHUKAINH Hay4yHble  IyOIMKaIUu
U 3a8BKU Ha U300peTeHust OCHOBE pe3yabTaToB
HUCCIIEN0BaHNN
[1K-5.3 Bianeer HaBBIKAMHU
MOATOTOBKH 3as1BOK
HU300pEeTCHUS

2. YYEBHAS IPOTPAMMA

2.1. llenu v 3a1a9¥ TUCIUTLIAHBI

Heas — dopMupoBaHue y CTyI€HTOB IITyOOKHUX 3HAHWI U HABBIKOB, HEOOXOJAMMBIX VIS aHAIKM3a U
ONMCaHMs MeXaHWUecKuX cucteM. Kypc HampaBiieH Ha u3ydeHUe (QyHIaMEHTaIbHBIX MPUHIMIIOB
MEXaHWKH, BKJIIOYas KHHEMATHKY, JWHAMHKY, 3aKOHbI COXPaHEHHs W NPUHIMIIBI pabOThl C
ypaBHeHussMu Jlarpamka u 'amunbproHa. OH MO3BOJISET Pa3BUTh CIIOCOOHOCTH CTYACHTOB pelIaTh
CIOKHBIE  3a7ayd, CBI3aHHBIE C  JBHOKEHHMEM  Te€JI, MEXaHHMYECKHMH  KOJIEOaHMSIMH,
B3aUMO/JICHCTBUSAMU MEXAY TelaMU, a TaKkKe C MPUMEHEHHEM JTHUX 3HAHWUW B JIPYrux o0JacTax
(U3HUKY ¥ UHXKEHEPHUU.

3amaun:

3a/1a4u
COBPEMEHHBIX

Bmaneer HaBeikamMu oOecrieue-
HUS nH(pOpMAITMOHHOM

3HaeT NPUHIMIBI MTPOBEACHUS




N3yueHne 0CHOB MEXaHMKH: OCBOCHHE (hyHIAMEHTAIBHBIX 3aKOHOB MEXaHUKH (3aKOHBI
HproToHna, 3aK0HBI COXpaHEHUS SHEPTUH, UMITYJIbCA U MOMEHTA UMITYJIbCA), UX TPUMEHEHUS
IUTS aHaAIW3a JIBMKEHHUS TEJL

Pa3BuTHe HABBIKOB NpPUMEHEHHS] MaTeMATHYECKHX MeTOA0B: HCIOJIb30BaHHE
ypaBHeHUM ABWkKeHUS, MeTo] Jlarpamwxka u ['amMunbTOHA Uil pelieHUs 3a7ad MEXaHWKH,
BKJIIOYasi CUCTEMBI C HECKOJBbKMMHM CTEIEHSIMHU CBOOOIBI.

HN3yyeHue IMHAMUKH CHCTEM: aHalU3 CIOXHBIX MEXaHHYECKUX CHUCTEM, BKIIIOUYas
MEXaHU3MBbI U KOJICOaHUs, C MPUMEHEHHEM TEOPETHUYECKUX MOJIEICH.

MoaeaupoBanue U pellieHUe 32/1a4 B MeXaHMKe: PEIIeHNEe IPUKIIAIHBIX 33/1a4 MEXaHUKHU
C UCIIOJIL30BAHUEM aHAIMTUYECKUX U YHCIEHHBIX METOIOB.

Pa3BuTHe HABBIKOB B 00JIACTH MEXaHHMKH TBEPAbIX TeJ: U3yYCHUE BpallaTeIbHOTO
JBIDKCHUSI TEJl, MHEPIHUOHHBIX CBOWCTB, MOMEHTOB HWHEPIMH WU APYTHX XapaKTEPUCTUK
MEXaHUYECKUX TEI.

HN3yyeHue TMHAMUKH CIJIOMIHBIX CPe/l: OCHOBBI TUAPOINHAMUKH, TUHAMHUKU KUJIKOCTEH 1

ra3oB, a TAK)XKEC MCXaHUKH YIIPYTHUX TCII.

2.2. TpynoeMKOCTh NUCHMIUIMHBI W BUIbI Y4eOHOW paboThl (B aKaJeMHYECKHMX dYacax |

3aUeTHBIX €AWHULIAX) (YOanumev CMPOKU, KOMOpvle He OyOym NPUMEHEHbl 8 PAMKAX

OUCHUUNIUHDL)

Pacnpez[e.ne}me mo
. Bcero, B akaj. ceMecTpam
Buawb! yueoHoii padoThI q;cax A 1 P
CceM
1 2 3
1.O0mast Tpya10eMKOCTh U3yUYeHHsI 216 216

AUCHUILINHBI 10 ceMecTpaM, B T. Y.:

1.1. AynuTopHbIe 3aHSTHS, B T. 4.: 68 68
1.1.1.JIekuun 34 34
1.1.2.TlpakTHuecKkue 3aHATHS, B T. Y. 34 34

1.2.CamocrositenbHas padoTa, B T. U.: 112 112

1.3. Koncynpranuu
Hrorossiif KOHTpob (DK3aMeH, 3ader,
JK3aMeH 36
. 3a4er - yKka3aThb)

2.3. Coaep:xkaHue TUCHHUILINHBI



2.3.1. TemaTu4eckuii NJIaH U TPYA0EMKOCTb ayJAMTOPHBIX 3aHATHI (MOAY/IH, pa3e/ibl
AUCHUILVIMHBI M BUbI 3aHATHI) 110 padodyemMy yueOHOMY IJIAHY

Bceer Mpakr.
Pa3nesibl 1 TeMbl AMCHMIIIMHBI cero Jlekun (aK. P
(ak. 3ansaTust
4acoB)
4acoB) (ak. yacos)
1 2=3+4+5
3 4
+6+7

Brenenne
Paznea 1. Jlarpan:keBa MexaHuKa
Tema 1. O6001IEHHBIE KOOPANHATHI U CKOPOCTH. 2 1 1
VYpaBHenusi Jlarpanxa
Tema 2. 3aKoHBI COXpaHEHHUS. 2 1 1
Tema 3. [IpuMeHeHUs 3aKOHOB COXPAHEHHUSL. 2 1 1
Tema 4. [IpuHIMI HAUMEHBIIETO EHCTBHUS. 2 1 1
Tema 5. Cucrema JByX YacCTHIL. 2 1 1
Tema 6. Cucrema 1ieHTpa mMacc. 2 1 1
Pa3nen 2. 'aMHJIbTOHOBA MeXaHUKA.
Tema 7. YpaBuenus ['aMunbToHa. 2 1 1
Tema 8. IIpumenenus ypaBHeHui ['aMuinbToHa. 2 1 1
Tema 9. YpaBuenue ['amunbToHa — SK00U. 4 2 2
Tema 10. Manbie kosie0anusl. 4 2 2
Pa3nen 3. MaremaTudeckui anmnapar
KJIACCHYECKOil 1eKTPOAMHAMHUKHY.
Tema 11. OcHOBHbIE TEOPEMBI BEKTOPHOI'O aHAIN3A. 4 2 2
Tema 12. DnekTpoMarHUTHOE MOJIE U 3apsIbl B 4 2 2
BaKyyMe.
Tema 13. IToreHuMaIb! 3JIEKTPOMArHUTHOTO TOJIS. 4 2 2
Tema 14. BonHoBOE ypaBHEHHE. 4 2 2
Tema 15. IImoTHOCTE 3apsiAa B Ciiydae TOUSUHON 4 2 5
YaCTUIBL
Tema 16. JlopeHII-MHBapHaHTHOCTD YpaBHEHUN 4 2 2
Makcsenna.
Pasnen 4. 3apsa B 2JIeKTPOMArHUTHOM MoJie H
npod/emMa U3Iy4eHust
Tema 17. YpaBHEeHUs IBIOKEHUS 3apsaa B 4 2 2
3JIEKTPOMArHUTHOM TIOJIE.
Tema 18. JlumonpHOE M3ITydEHUE. 4 2 2
Tema 19. Cuna peakin H3IIy4eHHs. 4 2 2
Tema 20. PaccesHue W TOITIOUICHHWE W3JIYdEHUS 4 2 2
OCIIHJIIATOPOM.
Tema 21. PaccesHre W TIOTJIOUICHHWE W3JIydEHUS 4 2 2
CBOOHBIM 3JICKTPOHOM.
HUTOI'O 102 34 34




2.3.2. KpaTKOC CoAcpiKaHUuE pa3ic/JioB TMCHUIIJIMHBI B BU/I€ TEMATUYIECKOI'0 IJIaHA

Paznen 1. Mexanuka

Tema 1. Obobwennvie koopounamol u ckopocmu. YUcio creneHel cBOOOIbI CUCTEMBI YaCTHI] IIPU
HaJU4YUHU OTPAaHUYCHUN Ha IBKeHUE. BBenenue 00001meHHBIX KOOpAUHAT U cKopocTei. [lepexon k
0000IIEHHBIM KOOPJAWHATAM U CKOPOCTSM B ypaBHEHHUSX BTOPOTO 3aKoHAa HBIOTOHA ISl CHCTEMBI
MaTepHaTbHBIX TOYCK, ypaBHeHHs Jlarpamxka. OO00OIMCHHBIH UMITyabC. KuHeTHYecKas SHeprus
YaCTUIBl B IIJIMHAPUYECKUX M cPepuueckux KoopauHaTax. BeiBoj ypaBHeHuit Jlarpamka st
JIBOMHOTO TUIOCKOTO MasiTHUKA.

Tema 2. 3axonvl coxpanenus. Pu3nyecKUi M MaTeMaTHYECKHH CMBICI 3aKOHOB COXpPaHEHMS:
MOCTOSTHCTBO HEKOTOPHIX (DPM3UYECKUX BEJIMYMH B TPOIECCE ABMKEHHUS CHCTEMBbl U TOHWKCHHE
nopsiika AU depeHnanbHbIX YpaBHEHUNH. 3aKOH COXpaHeHUus, 0000IIEHHOTO MMITYJIbCCUCTEMBIA,
MpUMeEpP: COXpaHEHHE MOMEHTA UMITYJIbCA MPHU JIBIXKCHUH B IIEHTPAIILHOM TOJie. 3aKOH COXPaHECHHS
SHEPTMH TIpU JABW)KECHWU BO BHEIIHEM TI0Jie, HE 3aBUCAIIEM OT BpeMeHH. [IpuHImn
oTHocHTeNbHOCTH ["ammmes. 3aKOHBI COXpaHEHUS WMITYJIbca M1 MOMEHTAa MMITyJIhCa CHCTEMBI Kak
CJIEJICTBUS OJTHOPOJAHOCTH U U30TPOMHOCTH IPOCTPAHCTBA.

Tema 3. Ilpumenenus 3axonos coxpamenus. OTHOMEPHOE [BUKEHUE B MOTEHIMAIbHBIX TOJIX
pa3IMYHOrO BHIA, (UHUTHOE JABWKEHHE, TOYKM IMOBOpOTa, (opMmyna mepuoja ABHXKECHUS,
MH(UHUTHOE JIBMKEHHE. J[BIKEeHUE B IIEHTpalIbHOM NoJje, d(hdeKTuBHAsS NOTeHUIHATbHAS SHEPTHUS.
VYpasuenue TpaekTopun. Kemneposa 3anava, cBs3b ¢ 3a/1a4eil 0 rapMOHUYECKOM OCIIHILISATOPE.

Tema 4. Ipunyun naumenvwezo oeticmeus. llonatne QyHkuuoHana U Bapuanuu. JlelicTBHe Kak
(GyHKIMOHAN TpaekTopuu. YpaBHeHus Jlarpamxka Kak cleACTBHE TpPeOOBaHMSI SKCTPEMabHOCTH
NEUCTBUSL.

Tema 5. Cucmema 06yx uacmuy. YpaBHEHUS JBIKEHUS CHUCTEMBI JIBYX YacTHII,
B3aMMO/ICHCTBYIOLIUX IIEHTpAIbHON cuiioi. CBeleHNe K YPAaBHEHUIO JIBHXKEHUSI OJHOM YaCTHUIIBI C
MOMOIIBI0 TPEeThero 3akoHa HproToHa, mpuBeneHHass macca. PaccMoTpeHue mpenenbHOro ciydas
OJIHOM TSDKEJION U OJJHOM JIETKOW YaCTHUIIBL.

Tema 6. Cucmema yenmpa macc. YpPaBHEHMs JIBUJKEHHS CHCTEMbl MAaTE€pUAIbHBIX TOYEK.
[IpencraBnenue NBMXKEHUS Ka)XXIOW YacCTHIBl B BUJIE CYNEPHO3UIIMHU €€ ABUKEHUS OTHOCUTEIBHO
LIEHTpa Macc CUCTEMBI U IBU>)KEHUSI LIEHTPa MacC OTHOCUTENIBHO Havyana koopauHat. [IpeacraBnenue
MOJHOW SHEPIUM CHCTEMBI B BHJIE CyMME TPEX UJICHOB: KMHETHYECKOW 3HEPruM JBWXKEHHUS BCEX
YaCTHUI] OTHOCHUTEJIbHO LIEHTPAa MacC, KHHETUYECKOW SHEPruu IBUKEHHUS CHCTEMbl KaK IIEJIOr0 U

MOTEeHINAIbHOMN SHEPruu B3aHMMOJECHCTBUS YacTull. To ke camoe IJIsI MOMEHTa HUMITYJIbCA.



Pazpnen 2. 'aMu1bTOHOBA MeXaHMKA.

Tema 7. Ypaenenusa I'amunomona. 3amada CBEACHUSI CUCTEMBI TU(YpaBHEHHI BTOPOTO MOPSAKA K
CUCTEME ypaBHEHMI BIBOE OOJIbIIEH pa3MEPHOCTH MEPBOro nopsaka. /lBa BapuaHTa pelIeHUs ITOI
3a1auu B cioyyae ypaBHeHuit Jlarpamxka. [IpeumyiectBo metona I'amMuiabToHA. 3aKOHBI COXPAHEHUS
B raMWJIbTOHOBOM MEXaHUKE.

Tema 8. Ilpumenenus ypasuenuil I amuromona. TToHATHE 0 TPUOIMIKEHHBIX 3aKOHAX COXPAHCHHS U
ux poiu B (usmke. AnmabaTHYECKHii WHBAapHaHT, MpHUMEp: MIAPUK, BPAIIAIOUIMICA HA HHUTU C
MEJUICHHO W3MeHstomercs mmHoi. OOmas dopmyna aanabaTHyeckoro WHBapHaHTa B Cllydae
OJIHOMEPHOTO MEPHOJUYECKOTO ABWKEHUA. [IpuMepbl: ocHWLIATOp € NEPEMEHHOW YacTOTOM,
AJIEKTPOH B MEJIEHHO H3MEHsIonleMcsi MarHuTHoM rmosie. [loHstue ¢asoBoro mpocrpaHcTBa H
(azoBoii Tpaekropun. Teopema JInyBuss.

Tema 9. Vpasuenue I'amunomona — HAxod6u. OG0OIMIEHHBIN UMITYJIBC KaK IPOU3BOIHAS IEHCTBUS 110
KOHEYHON KOOpAMHATE BIOJIb HMCTUHHOM TPACKTOPUHM MpU (PUKCUPOBAHHOM HAYaIbHOM TOUKeE.
YacTtHas mpou3BojaHAs MACWCTBHS 1O BPEMEHM IPU JBWKEHUM CHCTEMBI BJOJb WCTHHHON
TpaekTopuu. YpaBHeHue ["amunbToHa-SK00U U €ro pojib Kak CBS3YIOIIETO 3BeHa MEX Ay KBaHTOBOI
MEXAaHHUKOU U KJIACCHYECKOM.

Tema 10. Manvie konebanus. PaznoxxeHne MOTEHIMATLHON YHEPTUNA CUCTEMbI B3aUMOACHCTBYIOIIHNX
YacTUL B psAJ MO MalbIM OTKJIOHEHHSM OT IOJIOKEHHMM paBHOBecus. lIpencraBiieHne mnoJiHOU
SHEPruu CHCTEMbl B BHJE CYMMBI JABYX KBaJpaTHYHbIX (OpPM: IuAroHaldbHOM (KMHETHYEecKas
SHEeprusi) M HeAUWaroHalbHOW (TMOTEeHIMallbHas HHeprus). JuaroHanuzauusi MOJIHONW HHEPrHUH.
[loHsiTHE O HOPMANBHBIX KOOPAMHATAX, HOPMAIbHBIX KOJIEOAHHSIX M COOCTBEHHBIX YacTOTaXx.
[Tpumep: HopManbHBIE KoIebanus MoJieKkynbl COo.

Pa3znen 3. MatemaTHyeCKHil aNNmapaT KJIacCHYeCKOi 3JIEKTPOAUHAMHUKH.

Tema 11. OcHnosHble meopembl 6ekmopHo2o ananuza. 1loHATHE TPOU3BOJHON IO HAINPABIIECHUIO,
TpagueHT CKaJspHoW QyHKuuu. Bektopuwiii muddepennuanbubiii oneparop Habna. I[lonstus
JUBEPreHIMU U poTopa BeKTOpHOro mnosis. [loreHunumansHbie W BuxpeBble nous. IlpeacraBienue
MIPOU3BOJILHOTO MOJISI B BUJIE CYNEPIIO3UIIMU MOTEHIHUAIBHOTO U BUXPEBOTO Mosiei. HTerpanbHbie
TeopeMsbl: Teopema ["aycca u Teopema Crokca.

Tema 12. OnexmpomacnumHoe none u 3apaobi 6 eakyyme. YpaBHeHHs MakcBemna B
middepenunansHoil popme, UX Gu3MUecKHil CMbICHI. YHCIO HEU3BECTHBIX (QYHKIMHA M YHCIO

ypaBHeHI/Iﬁ [pUu 3aJaHHBIX 3apsgaaX U TOKaX. YPaBHeHI/Ie HCMIPECPBLIBHOCTH KAK MaTEMaTUYCCKas



(dbopMynUpOBKa 3aKOHAa COXpAaHEHHs 3apsiia. 3aKOH COXPAaHEHHsS SHEPrHH Ui TOJeH, BEKTOp
[ToiitHTHHTA.

Tema 13. Ilomenyuaner 21ekmpomacHumno2o nofis. BBeleHWE BEKTOPHOIO U CKaJsPHOIO
MOTEHLIMAJIOB, MPEUMYILECTBO ONMCAHUSA MOJI MPH MOMOLIM NOTeHUuanoB. HeonHO3HAUYHOCTH
BBe/IeHUS NOoTeHIuanoB. KannOpoBka Kak METOJ YCTPaHEHHs HEOJHO3HAYHOCTH. YpaBHEHUsS IJIs
MIOTEHIIMAJIOB, UX MPUBEACHHUE K BUJly BOJHOBOI'O YPaBHEHHS C [IOMOILBIO JIOPEHIIEBOM KaJIMOPOBKH.
Tema 14. Bonnosoe ypasnenue. YacTHOE pEIICHHE OJHOPOJIHOTO BOJHOBOTO YpaBHEHUS B BHJIE
CYNEPHNO3UINHN IBYX (PYHKIUN C MPOU3BOJIBHBIMU KOIPPHUIMEHTAMU OT MOJIYJS pajnyc-BEKTOpa.
[Tonyuenue Gosiee o0ImIero peuieHUs MyTeM cABUTra Hayayia kKoopauHat. [lanpHelinee o0oOieHe
pelIeHHs MOCPEACTBOM HMHTETPUPOBAHMS IO MPOEKIMSIM CIBHTa C MPOU3BOJIBHOM BECOBOM
¢dbysakuuei. Joka3aTenbCTBO TOTO, YTO MOJIYYEHHOE TaKUM OOpa3oM pelIeHUE YIOBJIETBOPSIET
HEOJHOPOJHOMY BOJIHOBOMY pELICHHIO C BecOBOM (yHKIuedl B mpaBoil wactu. OnpeneneHue
3HAYEHUN TMPOU3BOJBHBIX KO3(UiMeHTOB u3 TpeOOBaHUS MNPUUYMHHOCTH. 3amna3fblBarolue
MOTEHIIUATIBL.

Tema 15. Ilnomumocms 3apsioa 6 cayuae moueunou yacmuywl. [lenoma-@ynkyus [Jupaxa.
Heob6xomumMocTh mpeacTaBiieHns 0 TOYEUHOM YacTule Kak TpeOoBaHHE TEOPUU OTHOCUTEIBHOCTH.
Omnpenenenve nenbra-QyHKUMM Yepe3 HUHTErpal OT MPOU3BEACHUS JAeibTa-QyHKIMH Ha
MPOM3BOJILHYIO HEMNpepbiBHYIO GyHKIMI. [Ipocreiimme cBoicTBa aenbTa-(QYHKIHWHA: YETHOCTb,
M3MEHEHHUE MpHU MpeoOpa3oBaHUM MaciiTaba, TPOU3BOAHAS OT AeibTa-GyHKIUU. [lenpTa-QyHKIus
KakK mpeJien HeKoro pacnpenenenus. [Ilpumep — rayccoBo pacnpeneneHue co CTPEeMSILENCs K HYITI0
mucnepcueil. [IpeacraBnenue B BuJe MHTErpaia OT (PYHKIMH KOCHHYC, KOTJAa HWKHHMM Tpelen
paBeH HYJIO, a BEpXHUH CTpeMUTcs K OeckoHeuHOCTH. [IpumeHeHue nenbra-QyHKIUU B TEOPUU
HenpepsIBHOTO (pypre-nipeodpazoBanus. TpexmepHas AenbTa-GyHKIHS.

Tema 16. Jlopeny-uneapuanmuocme ypaenenuti Makceenna. II10THOCTh TOKa U IJIOTHOCTh 3apsiia
KaK KOMIIOHEHTHl 4-BekTopa. BonmHOBOI omeparop Kak HMHBapuaHT MpeoOpazoBanuii Jlopenna.
BekTopHbIil ¥ CKAIPHBIN MOTEHIMAIBI KaK KOMIOHEHTHI 4-BEeKTOpa. BEKTOpBI 3JEKTpUUECKOTO U
MAarHUTHOTO MOJi€d KaK KOMIOHEHTbl aHTUCUMMETPUYHOTO TEH30pa 3JIEKTPOMArHUTHOTO MOJIS.
[IpeoOpazoBanust JlopeHIa Ist MOJIEH.

Pa3nes 4. 3apsig B 2JIEKTPOMarHuTHOM IoJIe.

Tema 17. Ypasnenus osudicenus 3apaoa 6 2nekmpomazHumnom nosne. JIopeH-uHBapraHTHast Gopma
ypaBHEHUI BTOpOro 3akoHa HplooToHa Ui 3apsia B 2JIEKTPOMAarHUTHOM THoJe. PenstuBuCTCKHE

BbIPpAKCHUA I CHUJIBL HopeHua " CHUIJIBI, Z[eﬁCTByIOHleﬁ Ha 3apsJ CO CTOPOHBI JICKTPUYICCKOTO ITOJIA



yepe3 TPEXMEpPHbIE BEKTOPbl HANPSHKEHHOCTEW mnoJied.  JIBkeHue 3apsna B OJHOPOJAHOM
AIIEKTPUYECKOM II0JIC, PeNATUBUCTCKHNA ciaydaid.  Dynkius Jlarpamwxka m ¢ynkuus ['amunbroHa
YacTULIbI B 3JIEKTPOMAarHUTHOM TIOJIE.

Pa3nea 5. Ilpo6iema nznyvenus.

Tema 18. Hdunonvnoe uznyuenue. BeKTOPHBIM MOTEHIMAN IOJS HAa PACCTOSHUSAX, MPEBBILIAOIINX
JUIMHY BOJIHBI U3JIydyeHUs (BOJHOBas 30Ha). HampspkeHHOCTh AJIEKTPUYECKOTO0 U MarHUTHOTO TOJiei
B BOJHOBOW 30HE, BekTop IlolHTHMHra. VYrioBas 3aBUCUMOCTb HHTEHCHBHOCTH JIMIIOJIBHOTO
M3JIy4EHMS], €r0 MOJIHAsE MOLTHOCTb.

Tema 19. Cuna peaxyuu uznyyenus. TopMOKEHHE YCKOPEHHOTO TBM)KEHHUS YaCTHIIBI 32 CUET MOTEPU
SHEpruu Ha wusnydeHue. OmnpeneneHue CHIIbI PEaKUUU H3JIy4eHUS C TMOMOIIbI (POPMYINbI st
MOIIIHOCTH JUIOJBHOrO H3ydeHHus. HemocpeacTBEHHOE BBIUMCIEHHME CHWIIBI, JEHCTBYIOLIEH Ha
3apsi]l CO CTOPOHBI CO3JJaHHOTO UM CaMHM IOJIsl U3 (opMyln Ui 3ama3AbIBaloOlIUX MOTEHIIUAJIOB,
(GbyH1aMeHTaJIbHbIE TPYJHOCTH 3TOTO MOAX0/1a.

Tema 20. Pacceanue u nozinowjenue usay4eHuss OCYULIAMOpPOM. YPABHEHHE BBIHYKIECHHBIX
KoJieOaHUi 3apsHKEeHHOTO OCHWIUIATOpa C 3aTyxaHueM, ero pemeHue. Paborta, coeprraemas
BHEIIHUM MIOJIEM HAJ OCUWUIATOPOM B €IUHMUILy BPEMEHH, €€ 3aBHCHMOCTb OT YacCTOTBI
BBIHYXJAKoIIero nojs. Yacrora, mpu KOTOPOMl MOIJIONMIEHUE JOCTUTaeT MakCUMyMa. MOIIHOCTh
paccenBacMoOro U3JIydeHHsl, 4aCTOTa, IPA KOTOPOU 3Ta MOLUTHOCTh MaKCUMAaJIbHA.

Tema 21. Paccesanue u nocnowjenHue u3nyderus c8000HbIM 2N€KMPOHOM. 3aKOHBI COXPAaHEHMs AJIS
nporecca norjaouieHus (GoToHa CBOOOHBIM 1eKTpOHOM. HeoO6XoiuMOoCTh HalMuus TPEThEro Teja
JUIA  JIOIIyCTUMOCTH 3TOTO Ipolecca. YPAaBHEHHE [BHKEHHUS JJIEKTPOHA B II0JIE IUIOCKOM
MOHOXPOMAaTH4ECKON 3JIEKTPOMAarHUTHON BOJIHBL. llepexos K HepeNATUBUCTCKOMY IIPENETY B 3TOM
YPaBHEHHH M €ro pemeHue. MOIMHOCTh pPacceuBaeMOro M3JIydEHUS M IOIEPEYHOE CEYCHHE

paccestaus — opmyna Tomcona. Kitaccuueckuii paanyc s1eKTpoHa.

2.3.3. MarepuajbHO-TEXHHYECKOE 0O0ecnevyeHrue THCIHIIINHBI

Jlnist ycrenmHoro n3yyeHust JUcuuIuIMebl "TeopeTrnueckas MexaHuka" He0OX0AUMO cleytolee
MaTepHalIbHO-TEXHUYECKOe 0OecrieueHue:
e AyIUTOpHHM, OCHAIIEHHbIE MYJIbTUMEIUIHHBIMU POEKTOPAMH U UHTEPAKTUBHBIMH JJOCKaMU

JJIsL TIPOBCACHU A JIEKIUMN U IMPAKTHYICCKUX 3aHATHH.



o KoMmbroTepHbI€ KIIACCHI C IOCTYIIOM K CIEUUAIU3UPOBAHHOMY ITPOTPAMMHOMY

00eCIIeYeHHIO I MOACTIUPOBAHUA MECXaHNYCCKUX CUCTCM.

o KowmmeloTepHblie cumynsiiun Mexanudeckux npouecco (MATLAB, Wolfram Mathematica).

e YyeOHUKH, 33JaYHUKU U IOCOOUS 10 TEOPETUUECKON MEXAHHUKE.

Takoe obecriedeHre TO3BOJIUT CTYICHTaM TITy0>Ke OCBOUTH MPUHILIUIIBI TEOPETHUECKON MEXaHUKH, a

TAKXC Pa3BUTh MPAKTHUYCCKNEC HABBIKH B PCIICHHHU 3a/1a4 U MOJACIIMPOBAHUN MCXAHUYCCKUX CUCTCM.

2.4. MoayJibHasi CTPYKTYpa JMCHUILIMHBI

C pacnpeacjcHueM BeCOB 110 (l)OpMaM

KOHTpOJIei
Bec ¢popmbl Bec nTorosoii
bop Bec ¢popmbl . .
(dopm) IDOMEKVTOU Bec urorosoii OLICHKH Beca pesyabTupylomeii
TeKy[]_[eFO p HOF(?T OILICHKH MPOMEKKYTOYHOI O OIICHKH
KOHTPOJIAA B KOHTPOIS B MPOMEKYTOYHO KOHTPOJIA B MPOMENKKYTOIYHBIX
. pe3yJbTHPYIO . T0 KOHTPOJISI B | pe3yJbTHpYIOIel KOHTPOJIei U OLeHKH
" HTOroBonu
Dopmbl KOHTpOIEH 1eil oneHke OLEHKE Pe3y1bTHPYIOL] OLICHKe HMTOr0BOr0 KOHTPOJISI B
TEeKYIIero u o:«em o4 el olenke TPOMEKYTOYHBIX pe3yJIbTHPYIOLIeH
KOHTPOJIs p HOF(?T MPOMEKYTOYHbI KOHTpOJIeﬁ OIICHKE UTOIroBOI0
(o X KOHTpoJIeH (cemecTpoBOii KOHTPOJIS
KOHTPOJISI
MOZYJISIM) OlIeHKe)
Buj yueoHO0ii paGoThbl/KOHTP0JIsI M1t | M2 M1 | M2 M1 M2
KonrponbHas pabora (npu Hanuyuu) 0.5 0.5
Y CTHBIH o1pocC (npu Hanuyuu)
Tect (npu nanuyuu)
JlaGopaTtopHbie paboTsl (npu Haruyuu) 0.5 0.5
ITuceMeHHbBIe TOMAaIIHKE 3a1aHus (npu
Haauquu)
Pedepar (npu nanuyuu)
Occe (npu Hanuuuu)
[IpoexT (npu naruuuu)
Jpyaue ¢hopmul (npu nanuyuu) 0.5 0.5
Beca pe3ynbTHpYIOLIUX OI[EHOK 0.5 0.5

TEKyIINX KOHTPOJIEH B UTOrOBBIX
OLIEHKAX NMPOMEXYTOUHBIX KOHTPOJIEH

Beca o1ieHOK IPOMEXKYTOUHBIX
KOHTpOJIEH B UTOI'OBBIX OLIEHKAaX
MIPOMEXYTOUHBIX KOHTPOJIEH

Bec uroroBoii oieHK# 1-ro 0.5
MPOMEKYTOYHOTO KOHTPOJIS B

PE3YNBTUPYIOLIEH OLIEHKE

MPOMEKYTOYHBIX KOHTPOJIEH

Bec UTOroBoii OLIEHKH 2-TO 0.5

MIPOMEKYTOIHOTO KOHTPOJIS B
PE3YNBTUPYIOLIEH OLIEHKE
MIPOMEKYTOYHBIX KOHTPOJIEH

1 Vue6HsIi Monynb




Bec pe3ynpTHpylomeii oneHku 0.5
MPOMEXYTOYHBIX KOHTPOJICH B
PE3YABTUPYIOIICH OIICHKE UTOrOBOTO
KOHTPOJIS

Bec nToroBoro KoHTposs 05
(Ix3aMeH/3a4eT) B pe3yIbTUPYIOLIEH
OLIEHKE UTOTOBOTO KOHTPOJIS

Y=1|>=13=1[>=11[>=1 [>=1 Y =1 Y=1

3. Teoperuueckuii 6,10k (YKazviearomcsa mamepuanvl, He0OX00uUMble 011 0CBOCHUS YUEOHOU
npoOpamMMbl OUCUUNIUHDL)
3.1. MaTepuaiisl 10 TEOPETHUECKON YaCcTH Kypca
3.1.1. YyeOHuk(n),
1. JI.JTannay, E.JIudmmwun. Kypc reopernueckoit pusuku.,t.1, Mexanuka; 1.2,

Teopwus nons; T.8, DIEKTpOAMHAMUKA CIUIOIIHBIX CPEL.

4. ®oHABI OUEHOYHBIX CPEACTB (YKA3bIGAIOMCA MAMEPUaIbl, HeodXooumvle 011 NPOGEPKU
YPOGHA 3HAHUIL 8 COOMEEMCHIEUU C COOEPHCAHUEM YUEOHOU NPOZPAMMbBL OUCUUNTIUHDL).

4.1. Tlnanpl TPaKTUYECKUX 3aHITHI

O0600111eHHbIE KOOPAWHATHI U CKOPOCTH. YpaBHeHus Jlarpamxka
3aKOHBI COXPAHEHHS.

[IpuMeHeHMs 3aKOHOB COXPaHEHUS.

[IpuHIMIT HAMMEHBIIIETO ACHCTBUSI.

Cucrema IByX 4acTHIL.

Cucrema neHTpa mMacc.

YpaBHenus ['amunbToHA.

[Ipumenenus ypaBHeHui ['amunbTOHA.

VYpasuenue ["ammnbrona — Skoou.
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. Manble xose0aHus.

-
-

. OCcHOBHBIE TEOpEMBI BEKTOPHOI'O aHAJIA3A.

. DIIEKTPOMAarHUTHOE TIOJIE U 3apsA/ibl B BAKYyME.

. IloTeHIIMaBl DJIEKTPOMArHUTHOTO T10JIS.

. BostHOBOE ypaBHEHHE.

. [ImoTHOCTE 3apsiaa B cilydae TOYEUHOM YaCTHLIBI.

. JIJopeHLI-MHBapUAaHTHOCTh ypaBHEHU Makcselia.

. YpaBHEHHUs IBWKCHHUS 3apsia B DJIEKTPOMAarHUTHOM II0JI€.

e e el e o
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. AumnoneHOE n3nyyeHue.




19. Cuna peakuuu U3Iy4eHus.

20. PaccesiHre 1 TIOTJIONICHUE U3JTYYEHUS OCIIHIUIATOPOM.

21. PaccesiHH€ U TIOTJIONICHUE U3JIy4EHUSI CBOOOHBIM 3JICKTPOHOM.

4.2. Marepuaisl 110 IPaKTHIECKOH YacTh Kypca

4.2.1. 3agaynuku (MPaKTUKYMBI);
1. Memepckuii U.B. — Coopruk 3a0au no meopemuueckoii MexaHuxe.

2. slonouckuii A.A. — CoopHux 3a0au no meopemuueckol MexaHuxe.

4.3. Bompochl 1 331aHus ISl CAMOCTOSITEIbHOM paboThl CTYJICHTOB

1. KunemaTmka: cKOpoCTh, YCKOPEHHE, BpallleHHUE TeNa.

2. CraTuka: yclIOBUsI PaBHOBECHS, PEAKIIUH OTIOP.

3. JIluHAaMHKa TOYKH: 3aKOHBI HbIOTOHA, 3aKOHBI COXpAaHCHUS.

4. JluHamMMKa TBEPAOro Teja: ypaBHEHUs Dityiepa, IICHTP Macc.

5. AHajuTHYecKasi MeXaHuKa: ypaBHeHus Jlarpanxa, ['ammibToHa.
3apanus:

Pemenue 3agau Ha paBHOBECHE U JBUKEHUE.
[IpuMeHeHne 3aKOHOB COXpaHEHUS.

Ananmm3 MeXaHM4ECKUX CHCTEM.

4.4. TlepeueHb SK3aMEHAIMOHHBIX BOIIPOCOB
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O06001IeHHBIE KOOPIMHATHI M CKOPOCTH.
Kunerndeckast sHEpPTHs 4aCTUIIBI B MTUIUHAPUYECKUX U CHEPUISCKUX KOOPIUHATAX.
JIBOMHOM MIOCKHH MasiTHHUK.
3aKOHBI COXpaHCHHS.
JIBIKEHHE B LICHTPAJIBLHOM TIOJIE.
[IpyuHIMIT HAUMEHBIIIETO JICUCTBUSI.
Cucrema aByx yactuil. [IpuBenennas macca.
Cucrema neHTpa Macc.
CBs13b 3aKOHOB COXpPAHEHUsI CO CBOMCTBAMHU MTPOCTPAHCTBA U BPEMEHH.
. [IpuHuun otHOCcuTeNnbHOCTH ["anunes.

. YpaBHeHus ['amMuipTOHA.

12. Anmnabatuyeckuit ”HBapHaHT.

13. JlelicTBue Kak QYHKIHS KOOPHHAT.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45

VYpauenue ['amunbTona Axoowu.

Maibie KosieOaHus.

Hopwmanbsabie koneOaHust 1 COOCTBEHHBIC YaCTOTHI.
Konebanus MoJiekyi.

@Pa30B0€ NPOCTPAHCTBO.

Teopema JInyBus.

OcHOBHBIE TIOHSTHSI BEKTOPHOTO aHAIM3a

VYpaBHenus MakcBemnna

[ToTeHumanel 3EKTPOMArHUTHOTO TIOJIS

Pemrenne o JHOPOHOTO BOJTHOBOTO YpaBHEHUS
Pemrenne HEOTHOPOAHOTO BOJTHOBOTO YPaBHEHUS
3ara3ipIBaroIe NOTESHIINATIbI

[Tone cuctembl 3apsA0B Ha OOJIBIINX PACCTOSHUAX
3aK0H COXpaHEHUs YHEPTUU B JIEKTPOTMHAMHKE
JlunosibHOE U3TyYeHHe

MynbTHUIIONBHOE PA3JI0KEHUE

OO6mue CBOMCTBA MYJIBTUIIOIBLHBIX MOMEHTOB
[I1oTHOCTB 3apsAia U INIOTHOCTh TOKA B CITy4ae TOUYCYHOW YaCTHUIIbI
Cuna peakuuu u3JIy4eHus

Pe3oHaHCHBIE 4aCTOTHI 3aPsHKEHHOTO OCHMILIATOPA
4-BEKTOPBI B 3JIEKTPOTMHAMHUKE

[IpeoOpazoBanus JlopeHna ass mosei

VYpaBHeHue nBuxkeHud 3apsaaa B OM nose

JIBro>keHue 3apsiga B SJIEKTPUUECKOM T0JIe

Oynkuus Jlarpanxa u Gynkius 'amunbToHa yacTUIsl B OM mnosie
OM nosne B cpeae

I'pannunsblie ycnoBus st OM nosis

Toueunsrit 3apsi1 BOIU3M TPaHULIBI BAKYYM-TIPOBOJHUK
3apsi BOIM3K npoBoIsILei chepbl

[TosmmHOMBI JIexkaHapa U KX OCHOBHBIE CBOMCTBA
PexyppeHTHBIE COOTHOLLIEHHUS 17151 TOJMHOMOB Jlexkanipa

. I[I/IBJ'IGKTpI/IquKaH C(bepa B OTHOPOJAHOM 3JICKTPUYCCKOM II0JIC



46.
47.
48.
49,

HowbdE

3aps BOIM3M TpaHUIIBI pa3zesa IBYX TUAJICKTPUKOB
[IepexonHoe usnmyueHue
Dddexr ITapcemna-Cmuta

N3nyyenne BaBuiioBa-UepeHkosa.

4.5. O6pa3ibl SK3aMEHAIMOHHBIX OUJIETOB

Loy BI1O POCCUNCKO-APMSAHCKNI YHUBEPCUTET
WHXXEHEPHO-®U3NYECKN NTHCTUTYT
Kadenpa oduieii puznkm 1 KBAHTOBBIX HAHOCTPYKTYP

Hanpagienue: JjIeKTPOHMKA U HAHOIJIEKTPOHHUKA
Jucnuniuna: Teoperuyeckass MexaHuKa
(6axanaspuar |l1-uii kypc, |-b1ii cemecTp)

JK3aMeHANIMOHHBbIN OmJteT Ne **
JIBr>KeHre B IIEHTPAJIbLHOM IOJIE.

3aKOH COXpaHEHUsSI SHEPTUU B SJIEKTPOIMHAMUKE.
OO61ue cBoiicTBa MyJbTUIIOJIBHBIX MOMEHTOB.
3agaya.

3aB. kagenpoiitOPKH JI.b. AlipanersiH



