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1 ]_Ie.]'ll/l 1 331294 U3YICHUA THCHUILJIMHDbI

1.1 leap AUCUUIJIMHBI

Kypc «DnexkTpuuecTBO W MarHeTU3M» HaIleIeH Ha TOJyYeHHE Oa30BBIX
3HAHWH M0 OJHOMY M3 OCHOBHBIX Pa3/C/IOB KJIACCUYCCKON (PU3MKK — MEXaHHKe. B
paMKax JIaHHOTO Kypca CTYICHTBHI JODKHBI HM3YyYHUTh METOJbI TCOPETUUYCCKOMN
MEXaHUKH U MEXaHUKH CIUIONTHBIX CPEJl, JMHAMUKHA KOHCUHOMEPHBIX TOJIOHOMHBIX
MEXaHUYECKUX CHCTEM C UIACATbHBIMH CBSI3IMH, HAy4YHTHhCS MCIOJIb30BaTh
pasIu4HBIC METOABI I pCEIICHUS KOHKPETHBIX (DM3MYECKUX 3aJad  Ha
COOTBETCTBYIOIIEM CIECIIHAIIBHOCTH YPOBHE.

1.2 3apaun IMCHUILIHHBI

* PACKpBITh  poJib  (yHIAMEHTAIbHBIX  TNPUHIMIIOB W  METOJOB
TEOPETUYCCKON MEXaHUKH;

* Hay4YuTbh MCIOJIF30BaTh COBPEMECHHBIM MaTeMaTHUYSCKHUI ammapar Jjis
pelieHnuss KOHKPETHBIX 3aJ1au JUHAMUKU;

* paccCMOTpPETh OCHOBHBIE TIPOOJEMBI TEOPETHUCCKOM MEXaHUKH U
MEXaHHUKH CIIOIIHBIX CPeT

* chopMHpOBAaTh y CTYJCHTOB 3HAHUS W HABBIKHA, I[TO3BOJISIONINE
CaMOCTOSTEIIbHO PeIiaTh MPUKIIAIHbIE 33/1a4n

1.3 MecTo aMCOMIUIMHBI (MOAYJIf) B CTPYKType o00pa3oBaTebHOI

NPOrpaMMBbl

JuciuminHa «NIeKTPUYEeCTBO M MarHeTH3M» OTHOCHUTCA K 00S3aTelbHON
BapUaTUBHOM 4yacTH B u3ydyeHun Mopayns 1 "OcCHOBBI NpEeAMETHBIX 3HAHUH IO
npopuino «duszuka»". u sBisgercs 0a30BbIM TEOPETUUECKHMM M MPAKTHUECKUM
OCHOBaHUEM JIJIsl HOJATOTOBKHU 0aKallaBpoB 110 BTOPOMY Npopuinto « DU3nKay.

[TonsTHS, 3aKOHBI U METO/IbI, BBEJCHHBIE B KypCE TEOPETUUYECKON MEXAHUKHU
Y MEXaHMKHU CIUIONIHBIX Cpell, OyIyT UCIIOIb30BaThCS B Kypcax 3JICKTPOIUHAMUKH,
PaUOdJICKTPOHUKH, TEPMOJAUHAMUKHU, CTATUCTUYECKOW (UBUKH, KBAHTOBOMU
MEXaHUKHU

1.4 TlepeyeHb NMUIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHUS] 1O JMCIHHUILIHHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHUPYEMBIMHM Pe3yJIbTATAMH OCBOCHUS
00pa3oBaTeJIbHOM MPOrpaMMBbI

OK-4 Cnioco6eH ucmonbp30BaTh 3HaHUS O COBPEMEHHOM €CTECTBEHHOHAYYHOMN
KapTUHE MuHpa B 00pa3oBaTeldbHOM M MPO(PECCHOHAIBHON N1EeATEIbHOCTH,
MPUMEHSITh METOJIbl MaTEeMAaTHYECKONH 00pabOoTKu HH(POpMAIIHU, TEOPETUIECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMUS.

N3yuenune nanHOM y4eOHON JUCITUTUIMHBI HAIIPABIEHO HA OPMUPOBAHUE Y
oOyuarommuxcs oowexyromypnot komnetenuuu (OK)

No Wnnekc Conepxanue B pesynbrate nzydeHus: yaueOHON TUCIUIITUHBI
. 1; KOMIIET | KOMIICTCHIINU 00yyaromuecs 10JKHbI
' EHLINU (vn e€ yacTtu) 3HATh yMeThb BJIaJIeTh
1. ITK-1 Cnocoben e  0a30ByIO ® IPOJCMOHCTp | ® O BIAJEThH

OCBaMBaTh U
UCIIOJIB30BATh
0a30BbI€ HAYYHO-
TEOPETHYCCKHE




e Nunexc Coneprkanue B pesynbpraTe u3yueHus yueOHOM TUCIUIIINHBI
I 1; KOMIIET KOMITETEHIINH o0Oyyaromuecs J0JKHbI
7| eHnum (wm e€ yacTu) 3HATh yMeTh BJI/IETh
3HAHUS U TEPMUHOJIOTHIO, HUpOBaTh HaBBIKAMU
MIPAKTUYECKHE OTHOCSIIIIYOCS K MIPUMEHEHHE HCIIOJIb30BaTh
YMEHHSI 110 pa3IuYHbIM Pa3IUYHBIX 0a3oBbIC
TEXHOJIOTHYECKOM | pasjeiiam METOJIOB IPHU TEOPETHYCCKH
y 1 QU3NIECKOMY | TEOPETUYECKOU perieHnun € 3HaHUS JIs
o0pa30BaHMIO B MEXaHUKH U KOHKPETHBIX perieHus
npoQecCHOHATIBH | MEXaHHKH 3a7a4 AMHAMUKY; | mpodeccroHa
O IEATEILHOCTH | CIUIOIIHBIX CPEI; e  pemiathb JBHBIX 33124
®  CHoCOOBI 3a/1a4u 10 ®  BIAJCThH
IK-2 Cnocob6en ONMCAHUA JBUKEHUS | JAHHOM HaBBIKAMH
KOHCTPYHPOBATH MEXaHUYECKUX JUMCIUIIINHE; MIPUMEHSIThH Ha
coAcpKaHue CUCTEM; ®  IPOBOJUTH IIPaKTUKE
TEXHOJIOTNYECCKOT'O 6
e  (GOpPMYJIHMPOBKY | YHUCICHHBIE a30BbIC
U PU3NUECKOTO
OCHOBHBIX TEOPEM U | pacydeThbl npodeccuona
o0pa3oBaHUs B
COOTBETCTRI C 3aKOHOB } COOTBETCTBYIOIIM | JIbHBIE HABBIKH
TpeGoBaHUAMH TEOPETHYCCKOM X (U3HYECKHUX ®  BIAJCThH
®I'OC ocHOBHOro | MEXaHUKH U BEJIMYUH B HaBBIKAMH
U CpeaHero oduero | MEXaHUKHU OOLIETPUHATHIX HCITOJIH30BaTh
o0pa3oBaHus, C CIUIOIIHBIX CPeN cucreMax CHEIUATU3UPO
YPOBHEM Pa3BUTUA CIUHMII; BAHHBIC
COBpEMEHHON SHAHUSI B
HayKH{ U C y4ETOM 06IaCTH
BO3PACTHBIX } bu3HKH 1
0COOEHHOCTEH
OCBOCHHUS
00yJaronmxcs
PO HIEHBIX
buznuecKux
JTUCITUTUTAH (B
COOTBETCTBUU

¢ mpoduiiem
MTOJATOTOBKH )




2. CTpyKTYypa H coiepKaHue TUCHUILTHHBI
2.1 Pacnipeesienne TPYA0EMKOCTH JUCIUIJIMHBI IO BUAaM padoT
OO6mrast TpymOEMKOCTh IUCHHUILIMHBI COCTaBsieT 3 3ad.el. (daca), WX
pacmpeneneHre mo BujaaM padoT MpeACcTaBiIeHo B Tabmutie (0 cmyoeumos ODO).

Bun yuebHoit paboThl Bcero Cemectpbl
4acoB 3 —T :
AyauTOpHbBIE 3aHATHS (BCEro) 60 60 - - -
B ToMm uncne: - - -
3aHATHSA JIEKIIMOHHOI'O TUIIA 30 30 - - -

3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,

MPAKTUYECKHE 3aHITUSL, TPAKTUKYMBI, JIA0OpaTOpHbIE 30 30 - - -
paboThI, KOJUTOKBUYMBI U MHBIC aHAJIOTUYHBIC

3aHSTHUSA)

CamocrosiTesibHas padora (Bcero) 19 19 - - -

B ToM uncie: - - -

- N0020MO6KA K JIeKYUAM | - - -

- H0O20MOBKA K cemunapam . - - -

Yacvr KOHMpOIUPYEMOLl CAMOCMOSIMeNbHOU padomul - - -

Bun npomexxyTouHo# aTTectanuu (3a4eT, 9K3aMeH) 27 27
Ok3 Ok3 ] ] ]
OO1mast TpyI0eMKOCTb gac 108 108 - - -
3a4. €. 3 3 - - -

2.2 CTpyKTYypa IMCUMILIUHBI:

Pacnipenenenne BumoB y4eOHOI pabOThl U MX TPYJOEMKOCTH IO pas3zesiaM
JTUCITUTITIHBL.
Pa3znensl qucuumivHbl, n3ydaembie B 3 ceMecTpe (0112 cmyodenmos ODO)

KonmuecTBO 4acos

AynutopHas CamocrosiTenbHast
pasne HaumeHnoBanue pasnenos
Bcero pabota pabora
e ] 113 7P
1 2 3 4 5 6 7

51.0.20.5 Snekmpuuecmeo u mazHemusm

DJIEKTPOCTATUYECKOE MOJIE B
BakyyMme. MarHUTHBIE 1I€TIA Ha
1 MMOCTOSSTHHOM TOK€. 3aKOH IOJIHOTO 9 2 4 - 3
TOKa. AHANIOTHS DJIEKTPUIECKUX U
MarHUTHBIX ITOJIEH




Teopema Octporpaackoro-I"aycca.

SJ'ICKTpI/ILIeCKI/Ie MAalInuHBbI.

Hasnayenue u KOHCTpYKIUH

TpaHcGOpMaTOPOB.

[ToTenmuan u padora

ANEKTPOCTATHYECKOIO Mo, Pacuér
MarHUTHBIX LENeil MOCTOSHHOTO 9 5 4

TOKa. MaruuTHBIE 1EN

NEePEMEHHOT0 ToKa. (3agaun
pacuéra. AITOPUTM pacuéra).

HusnexkTpuku B

OJICKTPOCTAaTUYCCKOM II0JIC.

[IpoBoaHUKY B

SJICKTPOCTATHUYCCKOM II0JIC.
I/IsMepeHHe HHAYKTHBHOCTHU U

€MKOCTH.

10 4 4

OMuccus QJICKTPOHOB U3

IIPOBOAHHKOB. KonrtakTHabie

SABJICHUA Ha I'paHUIaX

NpoBOJHUKOB. [[0CTOSAHHBII

AJIEKTPUYECKUM TOK.

DNEeKTPUUECKUN TOK B raszax.
[Ipoun3BocTBO U pacnpeneneHue 12 5 6
ANEeKTpUYecKoi sHeprun. TexHuka

0€30I1aCHOCTH

Bcero

108 30 30

19

2.3 Conep:xanue pa3aesioB IUCHUIIHHBI:
2.3.1 3auaTusa JeKIMOHHOr0 THIIA

HaumenoBanue pa3aenoB

Conepkanue pasena

dopMa TEKyIIEro
KOHTPOJIS

2

3

4

b1.0.20.5 Inekmpuuecmeo u maznemusm




DJIEKTPOCTATUYECKOE MOJIE B
BaKyyme. MarauTHbI€ LIEIU
Ha IIOCTOSIHHOM TOKe. 3aKOH
[MOJIHOT'O TOKAa. AHaIOTUs
3JIEKTPUYCCKUX ¥ MAarHUTHBIX
TToJIeH

dnekmpocmamuka — pasoer,
uzyyarouui cmamuueckue
(Henoosudichbvle) 3apsaobl u cesi3aHHbIe C
HUMU NeKmpuyecKue nos.
[Tepememenue 3aps10B 1100
OTCYTCTBYET, JHOO IPOUCXOIUT TaK
MEJICHHO, YTO BO3HHUKAIONIWE TIPH
JBY)KCHUU 3apsIOB MAarHUTHBIC TTOJIS
HUYTOXKHBL. Cuiia  B3aUMOJCHCTBUS
MEXTY 3apsiIaMu OIPEENSIeTCS TOIBKO
ux B3aMHBIM PacCToNIOKEHUEM.
CrnenoBaresbHO, SHEPTHUS
AIIEKTPOCTATUYECKOTO B3aUMOJICHCTBUS
- NOTEHIMATbHAS SHEpTHsl.
Onexmpuueckue 3aps0vl He
cywecmeyrom — camu  no cebe, a
ABNAIOMCA 6HYMPEHHUMU CBOUCEAMU
INEMEHMAPHBIX YACTUY — DJIeKMPOHOS,
npomonog u Op. IloHarue 3apsma B
AJIEKTPOCTATUKE CXOJHO C TIOHSATHEM
MacChl B MEXaHUKe. Jrekmpuieckue W
MacHummuble TONS — YaCTHBIA Ciydai
Oosiee OOLIETO —IIEKMPOMAZHUMHOZ20
nona (OMII). Ouu MoryT mopoxkaathb
JIpyrT Jpyra, MpeBpamarbcs Apyr B
npyra. Ecnu 3apsiiel HE IBUXKYTCS, TO
MarHuTHOE ToJieHe Bo3HuKaet. IMII —
ecmv He abcmpakyus, a 00beKMuUeHas
peanrvHoCcmb — hopmacyuecmsosanis
Mamepuu, obnaoarowas
onpeoeneHHbIMU

PuzUUeCKUMUCBOUCMBAMY, — KOMOPbLe
Mbl Modcem uzmepums.He cymecTByer
CTaTHYECKUX AJIEKTPUUYECKUX TOJeH, He
CBSA3aHHBIX  c3apslaMu, Kak  He
CYIIECTBYET «TOJIBIX», HE OKPYKECHHBIX
TI0JIEM 3apSI/IOB.

VYcTHbIN omnpoc,
MMACHEMEHHBIN
oTIpOC




Teopema Octporpaackoro-
lNaycca. Dnekrpuyeckue
MamuHbl. HazHauenue u
KOHCTPYKIIUU
TpaHcGopMaTOPOB.

Teopema Octporpazackoro-I'aycca,
KOTOPYIO MBI JJOKa)KEM U 00CYyI1UM
MO3XKE, YCTAHABIIUBACT CBSI3b MEXKIY
AIIEKTPUYECKUMU 3apsiiaMu U
aNeKTpudeckuM nosiem. Ona
MIPEACTABISIET COO0M OoJiee OO0 U
Oosiee M3AMHYIO POPMYIUPOBKY
3akoHa Kynona. OcHOBHas IIEHHOCTb
teopeMbl OcTporpaackoro-l'aycca
COCTOHT B TOM, YTO OHA IO3BOJISIET
2nyboice NOHAMb NPUPOOY
NeKMPOCMaAmuiecKo2o nois
uycmanasnusaem 60see OO0 c653b
MedAHcoy 3aps0om U NoJieMm.

Ho nipexne, yem nepexoauTs K
teopeme Octporpaackoro-I'aycca
HEO0OXO0IUMO BBECTH TTOHSTHSI: CULOBbLLE
JIUHUU DTIeKMPOCMAMU4ecKo20 noJjis u
HOMOK 8EKMOPA HANPAHCEHHOCMU
anekmpocmamuyeckoeo noas. Jns
TOTO0, YTOOBI OIIMCATH IEKTPUICCKOEC
oJie, Hy»HO 3a]1aTh
BEKTOPHAIPSKECHHOCTH B KX IOH
TOYKE IOJISL. DTO MOXKHO CAENaTh
AHATUTUYCCKU VI TPaUICCKH.

CobecenoBanne




[Torenuuan u padora
ANEKTPOCTATHYECKOTO MOJIS.
Pacuér MarHuTHBIX 11I€EN
IMOCTOSHHOTO TOKa.
MarauTHbIC LIETTH
IIEPEMEHHOT0 TOKa. (3agaun

pacuéra. AIrOpuTM™M pacuéra).

Cywecmsyem u opyeou cnocod
ONUCAHUS NOJISL — C NOMOWBIO
nomenyuana. OIHAKO IS 3TOTO
HEOOXOIMMO cHavaia 0oKda3amb, 4TO
CUIbL DIIEK-

TPOCTATHYECKOTO OIS
KOHCep8amueHbl, a CaMo noJe
nomenyuaibro.J1as Toro, 4To0bI
JI0Ka3aTh, YTO JEKTPOCTATHUECKOE
T10JIE MOTEHITNAIBLHO, HYKHO JI0Ka3aTh,
YTO CHJIBI 3JIEKTPOCTATUIECKOTO TIOJIsI
KOHCEpBa-TUBHBIL. 13 MeXaHUKHU
U3BECTHO, UTO JIF000€ CMAYUOHAPHOE
noJjie YeHMpaibHbiX CUL AGNISAEMCs
KOHCep8aAMuUBHbiM, m.e. paboma cui
9MO20 NOJISL He 3a8UCUm om Gopmol
nymu, a moJavKo Om NOJOHCEHUs]
KOHEYHOU U HAYAbHOU MOYexK.
THonyuunu, ymo paboma
NeKMPOCMAMUYECKUX CUl He 3a8UCUm
om ¢hopmvl nymu, a moibKo Jullb Om
KOOPOUHAM HAYALHOU U KOHEYHOU
mouex nepemewerusi. CredosameinbHo,
CuUbl NoOJisL KOHCEPBAMUBHBL, A CAMO
noJjie HOMEeHUUAbHO.

DTOT BBIBOJ MOXKHO PACIIPOCTPAHUTH U
Ha T10JIe, CO3JaHHOE CUCTEMOM 3apsi/IOB,
TaK KaK 0 MPHUHIIHAITY CYTIEPIIO3UIIHN
nosieii: = XK

E Ek . Urak, kak ¥ B MEXaHUKeE, JTF000€E
CTaI[IOHAPHOE T0JIe IIEHTPAIBHBIX CHJT
SIBIIICTCS] KOHCEPBATUBHBIMH, T.C.
paboTa CUJI 3TOTO MO HE 3aBUCHUT OT
(OpPMBI ITyTH, & TOJIBKO OT TOJIOKEHUS
HavaJlbHOU M KOHEUHOM Touek. IMeHHO
TaKUM CBOMCTBOM 00JIaaeT
AIIEKTPOCTATUYECKOE T0JIE — MOJIE,
00pa3oBaHHOE CUCTEMOM
HEMOJIBIYKHBIX 3apsIJIOB.

ITnceMeHHEBIN
Onpoc B  KOHIIE
nexmwn (10 MuH)




JIMBneKTpuKHY B
DIIEKTPOCTATUYECKOM ITOJIE.

Bce n3BecTHbIe B IpHUpO/I€ BEIIECTBA, B
COOTBETCTBUH C UX CIIOCOOHOCTHIO
MIPOBOAUTD 3IEKTPUUECKUHN TOK,
JIeIISATCS] Ha TPU OCHOBHBIX KJ1acca:
JURIIEKTPUKHU, TIOTYTIPOBOJHUKU U
IIPOBOJHUKU. Ecin yaensHoe
COIPOTHUBIICHUE Y TPOBOAHUKOB PaBHO
p 10610 8 Om/m

np=, 1o y nuanekrpukosp 108 1018
Om/Mm

Il =, a MOJIyIPOBOIHUKH 3aHUMAIOT
POMEXYTOUHYIO 00J1acTh pJ1 > pri/m >
pIIp.

B uoeanvnom ousnexmpuxe c60600HbIX
3aps008, TO €CTh
CIIOCOOHBIXIIEpEMEIIATHCS Ha
3HAYUTENIbHbIE PACCTOSHUS
(mpeBOCXOASIINE PACCTOSIHUS MEKITY
aToMaMmu), Hem. Ho 3TO He 3HAUUT, UTO
JIADJIEKTPUK, IOMEILICHHBIN B
AIIEKTPOCTATUYECKOE T0JIe, HE
pearupyer Ha HEero, 4TO B HEM HHYETO
HEMPOUCXOIMT.

JIt000€ BEIeCTBO COCTOUT 13 aTOMOB,
00pa30BaHHBIX MOJOKUTEIbHBIMU
SIPaMH U OTPUTATCIIbHBIMH
anektpoHamu. [Toatomy B
JTUDJICKTPUKAX TIPOUCXOIUT
NONAPUZAYUSL.

CmeweHue snekmpuyeckux 3apsaoos
geujecmea noo oetlicmeuem
INEKMPUYECKO20 N0 HA3bIBACTNCS
nonapusayuei. CnocobHocms K
ROAAPUZAYUU ABTISLeMCSL OCHOBHBIM
ceoticmeom ousnekmpuxos. B 1920 2.
ObvLIa OMKPBLIMA CHOHMAHHASA
(camonpoussonvhas) noaapuzayus.
Cuauana eé obuapyoscunu y
KPUCTAILILO8 Ce2Hemo8oll
conu(NaKC4H406-4H20), a 3amem u
¥y Opyeux Kpucmannos. Bcio smy epynny
8ewecms Ha38aNU Ce2HeMmoINeKMpPUKU
(unu gheppoanexkmpuxu). /lemanvroe
uccnedosanue OUIIeKMpUYecKux
cB0LICM8 2mux ewyecma Ovlio
npogederno ¢ 1930 — 1934 2. U.B.
Kypuamosvim 6 nenunzpaockom
@uzuueckom mexuuxyme. Bce
CecHemoINeKMpUKU 0OHAPYIHCUBAIOM
PE3KVIO AHU30MPONUIO CEOUCTE
(cecnemoanekmpuyecKkue c8oUCmMaa
MO2ym HAO00AmMbCsl MOJILKO 800Jlb
00HOIU U3 ocell Kpucmanna). ¥
UBOMPONHBIX OUITIEKINPUKOB
ROIAPUAYUSL BCEX MOIEKYVIl 0OUHAKO8A,
¥V QHU30MPONHBIX — NOAAPUZAYUSL, U
Cne0o08aAMelbHO. 8eKIMOD NOASADUZAUULL

YcTHBII

orpoc




[IpoBOgHUKY B
ANEKTPOCTATUYECKOM ITOJIE.
N3mepenrie ”HIYKTUBHOCTH U
E€MKOCTH.

B npoBoanukax umerorcs
AIIEKTPUYECKU 3aPSKEHHBIC YaCTHIIBI —
HOCHUTEJH 3aps/ia (3JEKTPOHBI B
MeTaJlJIaX, MOHBI B 3JIEKTPOJIUTAX),
CIOCOOHBIE MepeMEIIaThCs M0 BCEMY
00BeMy MPOBOTHUKA O] ICHCTBUEM
BHEIIHETO

ANEKTPOCTATHYECKOIO 1oJjisi. B
HACTOSAIIEM pazJieie Mbl OTPAHUYUMCS
paccMOTPEHHEM TBEPJIBIX
METAJJINYECKUX TPOBOJIHUKOB.
Hocurensmu 3apsiia B MeTayiax
SABIISIOTCS JIEKTPOHBI TPOBOAUMOCTH.
OHU BO3HUKAIOT TP KOHJICHCAIINH
apoB MeTaJlja 3a cueT
0000111eCTBICHHS BaJICHTHBIX
AIIEKTPOHOB.

[Tpu OTCYTCTBUU IICKTPOCTATHUECKOTO
MOJI1 METAITTUYECKHUI MPOBOTHUK
SIBIISICTCS DJIEKTPUICCKH HEUTPATBHBIM
AIIEKTPOCTATUYECKOE T1OJIE
CO03/1aBacMOE TIOJIOKUTEIIBHBIMU U
OTPHUIIATENILHBIMU 3aps/ilaMU BHYTPU
HETO KOMIICHCHPYETCS.

[Tpu BHECEHHU METAIITMYECKOTO
MIPOBOJIHHMKA BO BHEITHEE
AIIEKTPOCTATUYECKOE T10JIE, DNIEKTPOHBI
MIPOBOJAMMOCTH TIEPEMEIIAIOTCS
(mepepacrmipene-

JISIFOTCST) JIO TE€X TOP, MOKA BCIOAY
BHYTPH IPOBOIHUKA TOJIE STIEKTPOHOB
MIPOBOMMOCTH | TOJIOKHUTEITHHBIX
HMOHOB HE CKOMIIEHCUPYET BHEIIIHEE
nosie iTak, B yCTAaHOBHBIIIUMCS
COCTOSTHUU B TIPOBOJIHUKE,
MTOMEIIIEHHOM B

AIIEKTPOCTATUYECKOE TTOJIC HMEEM:

* [losienenue y 3apsacenHoU
NOBePXHOCU HA MemaJllie 3apsaoa
NPOMUBONONIOHCHO20 3HAKA —
IneKmpocmamuueckans UHOYKYUs.
Imom npo-

yecc ouenv kpamoxk ~ 10-8 c.

* Jnekmpocmamuueckoe
IKPAHUpoBanue — 8Hympb NPOBOOHUKA
none He NpoHUKaem.

* Bo 6cex moukax 6Hympu npo8oOHuKa
E =0, a 6o 6cex mouxax na
nosepxnocmu E = En (Et = 0);

* Becvb 06vem nposoonuxa,
HAX00s1Ule20Cs1 8
NeKMPOCMAMUIecKoM noie
Ixeunomenyuanen. Hanpsowcennocmo
nous 801U3U NOGEPXHOCU
3apANCEHH020 NPOBOOHUKA
NPAMONPONOPYUAHANLHA
NOBECHXHOCMHOLL NIOMHOCIU 30DI008

IIncepMeHHBIN
oTIpocC




OMHCCHS IIEKTPOHOB U3
MPOBOJHUKOB. KOHTAaKTHBIE
SIBJICHUS HA TPAHUIAX
MPOBOAHUKOB. [10CTOSTHHBIN
ANEKTPUUECKUN TOK.

VYke 0TMeuanock, Mpu Mepexoie
TPaHUIIBI pa3jiesa MEXIy
MIPOBOJAHUKOM U BaKyyMOM CKa4KOM
U3MEHSIOTCS] HAPSKEHHOCTD U
UHAYKIHS 31eKTpudeckoro mois. C
STHM CBSI3aHBI CIICIU(UICCKUE
SIBJICHUS. DJIEKTPOH

CBOOOJICH TOJIBKO B IPaHUIAX METaJlIa.
Kak Tonpko OH mbITaeTcs nepenTu
TPaHUILy «METaJUl — BaKyyM»,
BO3HUKAET KyJIOHOBCKas CHJIa
MPUTSKEHUS MEXKIY JIEKTPOHOM U
00pa30BaBIIMMCS Ha TOBEPXHOCTHU
M30BITOYHBIM MTOJIOKUTEIHHBIM
3apsaoM. Benununna paboThl BbIXoaa
3aBUCUT OT XUMUYECKON TTPUPOIBI
BEIIECTBA, OT €ro
TEPMOJAMHAMUYECKOTO COCTOSIHUS U OT
COCTOSTHUS TIOBEPXHOCTH pazfaena. Ecnu
SHEPTHUsl TOCTATOYHAS JIsl COBEPIICHUS
paboTHI BBIXO/a COOOIIACTCS
AJIEKTPOHAM ITyTE€M HarpeBaHus, TO
MPOLIECC BBIXOJIA IIEKTPOHOB U3
MeTajlla Ha3bIBalOT
mepmoINeKMPOHHOU IMUCCUEIL.

B knaccudeckoil TepMOAMHAMUKE
METaJIJT MPECTABISAIOT B BUJI€ HOHHON
peIIeTKH, 3aKIoyarolleil B cede
ANEKTPOHHBIN ra3. CuuTaroT, 4To
€000111eCTBO CBOOOJIHBIX AJIEKTPOHOB
MOJAYMHSIETCS 3aKOHAM UJI€aTbHOTO
raza. CiiemoBaTeIbHO, B COOTBETCTBUM
¢ pacnpeneneHueM MakcBemia npu
TeMriepatype, oTimunol ot 0 K, B
MeETaJlle €CTh KaKOe-TO KOJIMYECTBO
AJIEKTPOHOB, TEIJIOBAs YHEPTUS
KOTOPBIX O0JIbIIe pa0OTHI BBIXOA. DTH
AJIEKTPOHBI ¥ OKUAAIOT MeTaul. Eciu
TEMIIepaTypy yBEIUYUTh, TO
YBEITUYMBACTCS U YUCIIO TaKUX
AJIIEKTPOHOB.

Henenue ucnyckanus s1eKmpoHos
Hazpemvimu menamu (Imummepamu) 6
8AKYYM UNU OpYeYyI0 cpedy Ha3hIBACTCS
mepmMoINeKmpoOHHOIL IMUccuell.
Harpes HeoOxomuM 17151 TOTO, YTOOBI
SHEPTUU TEIJIOBOTO ABUKEHUS
AJIEKTPOHA OBIIO JOCTATOYHO IS
MIPEOJIOJIEHUS CUJT KYJIOHOBCKOT'O
MPUTSKEHUS MEXIY OTPHUIIATEIIBHO
3apSYKEHHBIM AJIEKTPOHOM U
WHIYIIUPYEMBIM UM Ha TTIOBEPXHOCTH
MeETaslIa MOJO0KUTEIbHBIM 3apsA0M
IIPH yJIaJIEeHU! C oBepXHOCTH. Kpome
TOr0, PU TI0CTATOYHO BBICOKOU
TEeMIEpaType HaJ MOBEPXHOCTHIO
MeTallIa co3aaeTcs OThUIIATEILHO

ITnceMeHHEBIN
Onpoc B  KOHIIE
nexmwn (10 MuH)




DNEeKTPUYECKUM TOK B rasax.

[IpousBoacTBo 1
pacnpezeneHue
JIEKTPUYECKON SHEPTUH.
TexHuka 6e30mMacHOCTH

B HOpManbHOM COCTOSIHUU Ta3bl
COCTOSAT U3 DJIEKTPUUECKHU
HEUTPAJIBbHBIX MOJIEKYJI U aTOMOB, H,
CJIEI0BATEIIbHO, HE MOTYT IPOBOJAUTh
3JIEKTpUYEeCKUl TOK. I103TOMY rassl
SIBJISIFOTCS. XOPOIIMMHU 3JIEKTPUUECKUMU
n3ossiTopamu. HarmomHro, 4to
OKPY’KaOIIMI HAC BO3AYX SIBJISAETCS
XOPOIIUM U CaMbIM JIEHIEBBIM
JUAJIEKTPUKOM U €r0 U30JIUPYIOIINE
CBOICTBA LIMPOKO UCHOJIb3YIOTCS B
Pa3JIMYHBIX YCTPOUCTBAX BBICOKOTO
Hanpspkenus (JIOII, nmox-

CTaHUUAX, JIEKTPOCTATUYECKUX
re”epaTtopax u ap.).Ilponenaem onsIT:
pa30pBEM LieTIb UICTOYHUKA TOKA, T.€.
CO3JaMM B HEH BO3yILIHbBIN
MIPOMEXYTOK. ECliM BKIIOUUTH B TaKy1O
pa3opBaHHYIO LIENb TaJIbBAHOMETP, TO
OH MOKaXET OTCYTCTBUE
aneKkTpuyeckoro Toka. Iloguecém k
BO3YLUIHOMY MPOMEXYTKY IJIams
razoBoil ropenku. B ninamenun
MIPOUCXOIAT UHTEHCUBHBIE
XAMUYECKHE TTPOLECCHI, 38 CUET
SHEPIUH KOTOPBIX OTJEIbHBIE ATOMBI
MOTYT BO30YKIaThCSI U
MOHU3HPOBATHCA.

O6pa3yromuecs: B IUIaMEHU TOPEIIKU
VOHBI U DJIEKTPOHBI IEPEXOJAT B
BO30YKJIEHHBIA TPOMEXKYTOK, U MO
JNENCTBUEM IIPUIIOKEHHOU K HEMY
Pa3HOCTH MOTEHIIMAJIOB, HAUMHAIOT
JBUTAThCA K JIEKTPOJaM; B LIENIH
MOSIBJISIETCS TOK.

IIpoyecc uonusayuu 3axnovuaemcs 6
MoM, YUmo noo Oeticmeuem 8blCOKOu
memnepamypul Uiy HeKOMopbvIX aydell
MOJIeKYIbl 2a3a MepsIom J1eK-
MPOHBL, U MeM CAMbIM,
npespawaromcest 8 NOA0ACUMeNbHble
uonwl. Takum 006pa3oM, B pe3yJibTaTe
MIPOUCXOJIUT OCBOOOXKIEHHUE
AJIEKTPOHOB U3 aTOMOB U MOJIEKYJI,
KOTOpBIE MOTYT IIPUCOETUHUTHCS K
HEHUTpPaJIbHBIM MOJIEKYJIaM HJIK aTOMaM,
IIpeBpalias uX B OTPULATENILHBIE HOHBI.
Nonbl ncBOOOIHBIE 3JIEKTPOHBI JENal0T
ra3 IpOBOJHUKOM DJIEKTPUYECTBA.
WNonuzanus raza MoXXeT MPOUCXOIUTh
0/ IEMCTBUEM KOPOTKOBOJIHOBOTO
U3ITy4eHus — yIbTpaduoIeTOBbIX,
PEHTI€HOBCKUX U raMMma-irydel, a
Takke anb(da, 6eTa 1 KOCMUYECKUX
JTy4eHn.

CobecenoBanue




2.3.2 JlabopaTopHble 3aHATHS
He npedycmompenui

2.3.3 IlpuMepHas TeMaTHKA KYPCOBBIX PadoT (MPOEKTOB)
He npedycmompeno

2.4 Ilepeyennb yueOHO-MeTOANYeCKOro o0ecrmeyeHus OIS
CAMOCTOSITEILHOM PadoThHI 00yYAKOIIUXCS N0 AUCHUTLIHHE (MOTYJII0)

[TepedyeHb yueOHO-METOIUYECKOTO 00ECTICUCHUSI TUCIUILIMHBI TIO BHITTOJTHEHHUIO
Ne CaMOCTOSITENIbHON PabOTHI
1 3
1. Kacarkun A.C., HemuioB M.B. Dnektporexnuka. 12-e uzg., crep. M: U3a. nentp
"Axkagemus", 2016. — 538 c.
2. Janunos U.A. O6mias snekrpoTexauka. M.: Beiciras mkoma, 2016.
3. [Mpomria B.M. Dnektporexauka: yueouuk / M. U3a.uentp «Axkagemus», 2015. — 288 c.

3. O6pa3zoBareibHbIE TEXHOJIOTUH

B cootBercTBuu ¢ TpeboBanusimu OI'OC npu peanuzanuu pa3iuyHbIX BUI0B
y4eOHOM paboThl B mpouecce u3ydeHus aucuuiuinabl «VMctopus ¢uznkm»
MPEeAyCMaTPUBAETCS MCHOJIb30BAHNE B YUEOHOM IPOLIECCE CIEAYIONINX aKTUBHBIX
Y UHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATHIA:

® JICKIINY;

® [IOJrOTOBKA MUCbMEHHBIX pedepaToB MO TEMaM Kypca;

Temoit pedepata mg0KHA OBITH HMCTOPUS OTKPBITHS KOHKPETHOTO

¢u3HUecKoro 3akoHa WJIM Pa3BUTHE MPEACTABICHUN O MPHUPOJE KOHKPETHOTO
sBieHus. Kpome Toro, Temoit pehepara MOXKET CIIyKUTh Hay4yHas JAEATEIbHOCTh
B 00J1aCTH (PU3UKH OTJEIbHBIX YUEHBIX U HAYUHBIX IIIKOJI.

AKTUBHBIE METOJbl OOy4YeHHUs ([IEJIOBbIE WIPHI, HAyYHBIC MPOEKTHI):
Pemenue 3amau ucciaea0BaTeIbCKOrO XapakTepa Ha MPAKTUYECKUX 3aHATHUSIX.

4, OHeHO‘IHbIe cpeacrea AJadA TEKYIIEro KOHTPOJIA YCIIEBA€EMOCTH M
l'[pOMe)KYTO‘IHOﬁ aTrecranun

4.1 ®oHa OLIEHOYHBIX CPEACTB /ISl IPOBeAeHHsI TeKYIel aTTecTalun

TemaTHKa KOHTPOJIBLHBIX PadoT

1. Kunemartuka wartepuanbHOil TOUKU. WHTErpupoBaHHe YypaBHEHUU
IBWXEHUS. J[BH)KEHHE B IIEHTPAJIbHO-CUMMETPUYHOM M0Jie. YpaBHeHuUd Jlarpanxa
1 pona.

2. YpasHenus Jlarpamxka 2 pona. Kanonndeckue ypaBHenus ['amunbTOHA.
Merton Payca. CkoOka Ilyaccona.



3. Kanonuueckue mpeoOpa3oBanus. YpaBHeHue | amunbToHa-SKOOH.
VYpaBHEHUsI JBUKEHHSI OTHOCUTENBHO HEMHEPLUAIBHBIX CUCTEM OTCYETA.

4. JluneiiHble KoJieOaHUs. YpaBHEHHUsA [IBIDKEHHMS TBEpPAOro Tela.
WneanbHas, BA3Kas )KUJKOCTb. 3BYKOBBIE U YAApHbIE BOJIHBI. Teopusi yIpyrocTy.

KoMiuieKThI TECTOBBIX 3a1aHUI

. KoMIIekT TECTOBBIX 3alaHUM [JIs OLIEHUBAHUS 3HAHWU CTYIECHTOB,
MOJIYYCHHBIX paHee M HEOOXOMMMBIX I YCBOEHHUS Kypca. TecTupoBaHme
IPOBOAMTCS Ha | Hexele 3aHATHIA.

. KomrekT TecToBbIX 3aJaHuWid NO TeMaM Kypca. TecTupoBaHHE
IPOBOJMTCS HA MPAKTUYECKUX 3aAHATUAX

TemaTuka pedeparon
[TpenycmoTpeno Hanrcanue pedepaToB MO CASAYIOIIUM BOIPOCAM:

1. OrpanuyeHHas 3aja4a Tpex Tell.

2. CoOcTtBeHHBIE KOJI€OAHUSA CHCTEM [OJ JESUCTBUEM OO0OOILEHHO-
NOTEHIMAIBHBIX U TUCCUTIATUBHBIX CHUII.

3. JIBrKeHrEe OTHOPOJHOTO 1Iapa MO MJIOCKOCTH MPU HAITMYUU TPEHHUS.

4. MarsuTorupogMHaMUYECKAE BOJIHBI B HEC)KUMAEMOM HJI€aJIbHON
KUIKOCTH.

5. VYpaBHeHMsI ABM)KEHUSI MAaTEPUAIBHON TOUKU BOJIM3U MOBEPXHOCTH
3emiu.

6. [InockonapasienbHOE IBHKEHUE TBEPIOTO TEIA.

7. CHUMMETpUYHBIN 3apsSKEHHBIN OBICTPBIA BOJYOK B OJHOPOJHOM Mar-
HUTHOM IOJI€.

8.  VYpaBHenus Yurrekepa u Skoou.

Q. DKCTpEMAIIBHOE CBOWCTBO IEUCTBUA 0 | aMUIIBTOHY.

10. OO0 sneMeHTapHOM TeOPUH TUPOCKOIIA.

4.2 ®oHA OUEHOYHBLIX CPEACTB /Jisi NPOBeJIeHHUS NPOMEKYTOYHOM
arrecTauum

IIpuMepHBIe BONIPOCHI IK3aMEHY:

1. IlepemerieHue, CKOpOCTb, YCKOPEHUE MAaTepUAIbHON TOUYKU. 3aKOHBI
Hpro-Tona.

2. 3aKOHBI U3MEHEHUS U COXPAHECHUS UMITYJIbCA, KHHETUYECKOTO MOMEHTA U
SHEPIrUH MATEPUAIBHON TOYKH, CUCTEMBI MATEPUAIBHBIX TOUEK.

3.0gnomepHoe aBwxkeHue. [Ipumep koaedaHu MIOCKOro MaTEMaTHYECKOTO
MasITHUKA.

4. VlaTerpasnibl  OBWKEHUST ~ MATEpPUAIBHOM  TOYKM B IEHTPAJIbHO-
CUMMETPUYHOM II0JIE.

5.Bexkrop Jlamtaca-Pyure-Jlenna.

6. UnduHUTHBIE TPACKTOPUHU TIPU ABWKCHUHM MaTEPUATbHON TOYKH B KYJIO-
HOBCKOM II0JIE.

/. ®UHUTHBIE TPACKTOPUH TIPU JBUKEHUN MAaTEPUAIBHOW TOYKHU B KyJIOHOB-
CKOM I10JI€.



8. Tpaktopus v 3aKOH JABMKEHUS MAaTEPHATLHON TOYKU B IIEHTPAILHO-
CUMMETPUYIHOM ITOJIE.

9. Touku MOBOPOTA TPACKTOPHH.

10. Tpetwuit 3axon Kermepa.

11. OcHOBHbBIEC 3aKOHOMEPHOCTH JABUKEHHUSI MaTEPUAIbHON TOYKH B IICH-
TPaJIbHO-CUMMETPUYHOM I10JI€.

12. YcnoBue najieHust 4aCTUIIbl Ha LIEHTP.

13. Koppeknus TpaeKTOpHH JBIKCHUSI KOCMHYECKHX arapaToB.

14. 3apgaua nByx ten. [loHaTHE IPUBEAEHHOI MACCHI.

15. Cucrema neHTpa Macc JByX MaTepuaIbHbIX TOUYEK.

16. [TocTaHoBKa 3a/1a4¥ O pacCESTHUU YACTHII.

17. lndbdepenmmanbaoe 3¢ HEKTHUBHOE CEUCHHE PACCESTHUS.

18. Paccesinue yactuil B KyJIoHOBcKkoM noJie. Dopmyna Pesepdopaa.

19. Knaccudukamus cszeit. neaabHbie, TOTOHOMHBIE CBSI3H.

20.  [leficTBUTENBbHOE,  BO3MOXKHOE, BHPTyaJIbHOE  TEpEeMEIICHUE
MAaTEpPUATbHON TOUKHU.

21. OcHoBHas 3aj7a4a MeXaHUKU cucTeMbl N MaTepuanbHBIX TOYEK ¢ K
UJCaTbHBIMHA TOJIOHOMHBIMH CBSI3SIMH.

22. MeToJ HeonpeIeIeHHBIX MHOKHUTENeH Jlarpamka.

23. Ypasuenus Jlarpanxa 1 poaa (c peakiusiMu CBsizei).

24. TuddepennnanbHbiii BapualioHHbeI npuHiun JanamOepa-Jlarpanxka
(OCHOBHOE ypaBHEHHE MEXaHUKH ).

25. [loHaTre HE3aBUCUMBIX 0000IIIEHHBIX KOOPAMHAT.

26. VYpaBHenuss Jlarpamxka 2 poaa (B HE3aBHUCHUMBIX OOOOIICHHBIX
KOOPJIMHATAX ).

27. CtpyKkTypa KWHETUYECKOW OHEPTMM B HE3aBUCUMBIX OOOOIIEHHBIX
KOOpJIMHATAX.

28. CrpykTypa 0000IIEHHO-TIOTCHIIMATLHON JSHEPTHH B HE3aBUCHUMBIX
0000I1IEHHBIX KOOpANHATAX.

29. Cuna Jlopenma — npuMep 0000IIEHHO-TTOTCHITNATBHON CHITHI.

30. Crpykrypa nauccumatTuBHOW GyHKIUH Pames B HE3aBUCHUMBIX
0000I1IEHHBIX KOOpAUHATAX.

31. IlpuHIun BUPTYaIbHBIX TIEPEMEIICHHN.

32. ®yukmus Jlarpamka. Cuctema ypaBHeHuid Jlarpamxka 2 poma ais
0000IIEHHO-TIOTEHIIUATIBHBIX MEXaHUYECKUX CUCTEM.

33. ITousarue 0000IIEHHOI CUJIBI.

34. ITonsitue 06001IEHHOTO UMITYJIbCA, 000OIIEHHON YHEPTUH.

35. 3akoHbl H3MEHEHHMSI M COXpaHEHHUs OOOOIIEHHOTO UMIyJbca M
0000IIIEHHOW YHEPTHUHU.

36. CtpykTypa 0000IIEHHOTO UMITYJIbCa, 0OOOIIEHHONW YHEPruH, QYHKIIHH
Jlarpanxa B 0000IIIEHHBIX KOOPMHATAX.

37. ®ynkius Jlarpanxa THHEHHOTO TAPMOHUYECKOTO OCIMIUISATOPA.

38. ®Oyukuwms Jlarpanxa dIEKTPUUECKOTO 3apsia B AJIEKTPOMArHUTHOM
oJie, 3alaBaeMoM ToTeHImanamu A, O.

39. [Ipuanun HaumeHnbIero aercTBus I'aMuibToHa-OCTPOrpagCKOTo.



40. Ilpunmun HauMmeHblnero feiictBus Momneptiou-Jlarpamxka — ans
00001IEHHO-KOHCEPBATUBHBIX CUCTEM.

41. Teopema Herep. OpHopogHocTh BpeMeHH. OIHOPOJHOCTH W
U30TPOIHOCTh IPOCTPAHCTBA.

42. Oynkuua ['amunbrona. Kanonnyeckue ypaBHeHus ['aMuinbToOHA.

43. Oynkuusa ['amMmunbTOHA TMHEHHOTO TApMOHUYECKOTO OCIIUIIIATOPA.

44, Oyukius ['aMuUIbTOHA 3JIEKTPUUYECKOTO 3apsija B 3JIEKTPOMarHUTHOM
ToJIe, 3aJaBacMoM noTeHuanamMu A, O.

45. dynknusa Payca. YpaBaenus Payca.

46. Metop Payca nnst cucteM ¢ IMKIMYECKUMU KOOPAUHATAMH.

47. dazoBoe NpocTpaHCcTBO, (pazoBas Tpaekropus. Teopema JInyBuiis.

48. Cxob6xa ITyaccona, cBoiicTBa ckoOku [lyaccona.

49. Teopema Sxo0u-Ilyaccona.

50. da3oBbIit MOPTPET TUHEHHOTO TAPMOHMUYECKOTO OCIIMILISTOPA.

51. ®a30BbIi NOPTPET MATEMATHYECKOTO MASITHUKA.

52. OcoOble TOYKH JUHAMUYECKUX CUCTEM.

53. Ocobble TOUKH raMUIIbTOHOBBIX cucTeM. Cenaparpuca.

54. ®a30BbIi NOPTPET OCIUILIATOPA C 3aTyXaHUEM.

55. MeTton Ga30BbIX TOPTPETOB B MEXAHUKE (PEIICHUE 3a/1a4U O JIBHXKCHUU
MaTepUAIbHON TOUKH B KYJIOHOBCKOM TI0JIE).

56. Meton kannHouyeckux npeodpazoanuit (KII).

57. ITpousBoasmas PyHKIUS KAHOHUYECKOTO MPEe0Opa3oBaHusl.

58. Metox KII B 3agade o TuHEHHOM TApMOHHUYECKOM OCIIIIISTOPE.

59. Unrterpansubie nHBapuanThl [lyankape.

60. CkoOka Jlarpamxa.

61. Teopema o cBs3u ckoOok Jlarpamxka u [Tyaccona.

62. dynnameHnTanbHble ckoOKH ITyaccona.

63. Meton ypaBaenus ['amunsToHa- Ak00U.

64. Ilonubrit uHTErpan ypaBHeHus ['amuibToHa- Ako0u.

65. VYpaBuenue ['amunbroHa-fAKOOM UIsi JHMHEHHOTO TapMOHUYECKOTO
OCLIAJUIATOPA.

66. VYpaBuenume ['amunpToHa-fAKOOM IS  MaTepUAIBHON  TOYKH,
JABWKYIICHCS B IEHTPATbHO-CUMMETPHYHOM TIOJIE.

67. ®U3NYECKHI CMBICII TTIOJTHOTO MHTErpaIa.

68. MeTon pa3aenenus epeMeHHbIX Tl ypaBHeHus ['amuiibToHa- Ako0u.

69. Ompenenenue MOIHOTO UHTETPaIA I 0000IEHHO-KOHCEPBATHBHBIX
CUCTEM, JIJISl CUCTEM C MUKINIECKUMHU KOOPIMHATAMU.

70. OnTuko-MexaHu4eckast aHajiorus [ 'aMuibToHa.

/1. IlepeMeHHbIE IECTBUE-YTOI.

72. AqnabaTuyeckuii ”HBapUAHT MEXaHUYECKON CHCTEMBI.

73. Yrusl Ditnepa.

74. Teopema Diisiepa 0 JBMXKEHUHU TBEPIOTO Tejia ¢ OAHOM HEMOJBUKHOM
TOYKOM.

75. Kunematuueckue Gopmysl Ditepa.



76. CBsi3p MEXIY CKOPOCTSIMH MaTE€PHAIBHONW TOYKH OTHOCHTEIBHO IBYX
MIPOMU3BOJIBHBIX CUCTEM OTCUETA.

/7. VYpaBHeHUS JABUKEHUS  MaTEPUAIbHOW TOUKHM  OTHOCHTEIHHO
HEUHEPIMAIbHONU CUCTEMBI OTCUETA.

/8. 3aKkoHBI U3BMEHEHHS UMITYJIbCa, KHHETUYECKOTO MOMEHTA U SHEPIUH
TBEPOTO TeNa.

79. Kunetuueckasi SHEprusi BpalleHus.

80. TeHzop uHepLUH.

81. 'maBHBIC OCH MHEPIIUH.

82. Jlunamuveckue ypaBHeHHs Diepa.

83. [TonoxeHne paBHOBECHS MEXAaHMYECKOW CHCTEMEI.

84. CoOcTBEeHHBIE OTHOMEPHBIE KOJIEOAHNUS.

85. IlonokeHne yCTOWMYMBOTO pPABHOBECHS CHCTEMBI C S CTCTICHAMHU
CBOOO/BI.

86. Cucrema ypaBHeHu# Jlarpanxa st MEXaHUYECKOM CHCTEMBI C S
CTENEHSIMU CBOOO/IbI B OKPECTHOCTH MOJIOKEHUS YCTOMYMBOTO PABHOBECHS.

87. HopmaiibHbIe KOOpAMHATHI U HOPMaJIbHBIE KOJICOaHUSI.

88. BoiHyX/1eHHbIE KOJIeOaHUs, PE30HAHC.

89. dusnuecku O6€CKOHEUHO Mayias yactuia. TeH3ophl aedopManuii u
CKOpO-CTel gedopmartuii.

90. 3akOH coOXpaHEHHUS MacChl U YpaBHEHUE HEMPEPHIBHOCTH.

91. IloBepXHOCTHBIE U OOBEMHBIE CHJIbI, TEH30p HAIPSIKCHUSI.

92. 3akOH U3MEHEHHS UMITYJIbCa, 3aKOH M3MEHEHUS MOMEHTA UMITYJbCa U
CUMMETPHUS TEH30pa HAIIPSKEHUM.

93. YpaBHeHUE U3MEHEHUS KUHETHYECKOM SHEPTHH.

94. ®yHnaMeHTaIbHas CUCTEMA YPABHEHU CIIJIONIHON CPEJIbI.

95. MneanbHast >KHIKOCTh. Y paBHCHUSI IBM)KCHHS UACATBHON KUIKOCTH,
ypaBHEHHE Diliiepa.

96. Unterpansl bepaymmm n Komm. CoxpaHeHne HUPKYJALNHUNA CKOPOCTH.
[ToreHnManbHOE TEYEHHE.

97. IloToKHM UMITYJIbCA ¥ SHEPTHH.

98. 3ByKoBBIC BOJIHBI. BOTHOBOE ypaBHEHHE.

99. V napHbIe BOJIHEI.

100. Bszkas xuakoctb. TeH30p HANPSDKEHUH W ypaBHEHUS JTBUKCHHSL.
VYpaB-uenne HaBre-CTokca.

101. TeH3op Hanps>KEHUH TBEPAOTO TENa.

102. Monayab caBura, Moyib 00bEMHOTO CHKaTHSI.

103. Ynpyrue BOJIHBI B TBEPIOM TeJIE.

5. IlepeueHb OCHOBHOW U JIOMOJHUTEIBHOM Yy4eOHOW JHUTEpaTypHl,
HEO0OXOUMOM JJIsl OCBOSHUS TUCHUILUIMHBI (MOTYJISI)

5.1 OcHoBHasi IuTEpaTypa:

1. Jlawmay JI.J1., Jludmmun E.M. Teopernueckas ¢puszuka. T.1 Mexanuka, M.,
du3MaTIuT, 2021.- 224 C. Nmeercs B OBC "Jlanp"
http://e.lanbook.com/books/element.php?pll id=2231



http://e.lanbook.com/books/element.php?pl1_id=2231

2. TaztokoB, ®@.X., TaswokoB, b.®. 3amanus mo kypcy "Teopermueckas
MeXaHHKa. /[nHaMHKa TOYKH M MEXaHHYSCKOM CHUCTEeMBI'. YUueOHO-METOAUICCKOS
nocoboue / Kazan. penep. yH-T, Mex.-Mat. ¢ak.; —Kazanb: [Kazanckuii yHUBepcHTET],
2021.-27 c.

3. 2. Huxutua H.H. Kypc Teopetnueckoir mexanuku. Jlanp, 2021, 720 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=1807

5.2 JlonotHUTEILHASI JIUTEPATYpA:

1. CrpenkoB C.IL MexaHuka. JlaHb, 2005, 560 C.
http://e.lanbook.com/books/element.php?pll cid=25&pll id=589

2. COOpHHUK KOPOTKHX 3a/1a4 1o TeopeTudeckor mexanuke. [log pen. Keme
0.3., UznarensctBO: Jlanb, ISBN:978-5-8114-0826-9, 3-¢ u3a., crep., 2009, 368
ctp. http://e.lanbook.com/books/element.php?pll_id=183

3. Hurmarymua P.J. Mexanauka crutomHoW cpenbl, KuHemaTuka.
Juuamuka. Tepmonunamuka. CTaTucTUyecKasi [MHAMUKA: Y4€OHUK JJIsl CTY/ICHTOB
BBICIIUX y4eOHbIX 3aBeneHuil. — Mocksa: [DOTAP-Menua, 2014.— 639 ¢

5.3. llepuoanyeckne U3IaHUs:
Bectauk CIIOI'Y.Cepusi: MatemaTtuka. Mexanuka. ACTpoHOMUS
Kypnas npukiIagHOW MEXaHUKU U TEXHUYECKOU (PU3UKH
Kypnan Texuuueckon pusuku
Kypnai 3kcriepuMeHTaIbHON U TEOPETUYECKON (PU3UKU
N3Bectust BY30B.Cepusi: @Pusuka
WnxenepHas pusuka
[TucbMa B KypHaZl TEXHUUECKOU (PU3UKH
[IpuknanHas mexaHuka
. IlpuknanHas MexaHuka U TeXHU4eckas (pu3uka

10. Teopermyeckas u MaTeMaTu4eckas pu3nKa

11. VYcnexu MexaHUKH

12. VYcnexu Qpusznyueckux HayK

13. Vwuennle 3anucku KazaHCKOro rocyJapCTBEHHOTO YHHUBEPCUTETA:
cepusi: PU3NKO-MaTeEMaTHYECKUE HAYKH

CoNoaRrLNE

6. [lepeyenn pecypcoB HHGOPMAITMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HTEepHET», HEOOXOTUMBIX JJI5l 0CBOEHHUS TUCIHIINHBI (MOILYJIs)
http://www.kubsu.ru/node/1145 DnexTpoHHBIE  pecypchbl  OUOIMOTEKH
Ky6I'Y
eLIBRARY — Hayunas snekrponnas oubmuoreka http://elibrary.ru/

/. Meroanueckue YKa3aHMs A O00y4amwIIMXCA IO OCBOCHHUIO
AMCHUIIMHBI (MOAYJIs1)

3aueT IIPOBOJUTCA B KOHIIC CCMECCTPA. Ha 3auete OIICHHUBAIOTCA ITOJTYYCHHBIC
TCOPCTUUCCKHUC W IPAKTHUYCCKHUC 3HAHMA, UX IIPOYHOCTH, Pa3BUTUC TBOPUCCKOI'O


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1807
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=589
http://e.lanbook.com/books/element.php?pl1_id=183
http://www.kubsu.ru/node/1145
http://elibrary.ru/

MBIIUICHUS, TMPHOOPETEHWE HABBIKOB CaMOCTOSITENIbHOM  paboThl, yMeHHE
CHUHTE3UPOBATH ITOJIyYECHHBIC 3HAHUS U IPUMEHSTD UX.

8. Ilepeyenbr HHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YyeMbIX TMPH
OCYLECTBJIEHNMH 00Pa30BaTEJILHOIO Mpolecca mno AMCuuIuIinae (Moay/ai) (nmpu
He00X0IUMOCTH)

8.1 IlepeyeHb HEOOXOIMMOT0 MPOrPAMMHOI0 00ecTiedeHH sl
He mpeoyemcsa

8.2 [lepevyeHb HEOOXOTUMBIX HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

http://elibrary.ru/ eLIBRARY — Hayunas snekTpoHHas OubimoTteka.

http://www.edu.ru - Karamor oOpa3oBaTelbHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas >HuMKIONENUS «BUKUIIETUD).

http://www.college.ru - caiiT, comepKamii OTKPHITBIE YYECOHHKH  TIO
€CTECTBEHHOHAYYHBIM TUCIUILIHHAM.

http://www.edu.ru - Poccuiickoe oOpa3oBanue - denepaabHbIi MOpTaL.

http://www.elementy.ru - caidT, coaepkammii WHPOPMAIMIO IO BCEM
paszenam JUCIUTUIIAHBL.

http://www.krugosvet.ru - cereBas suiukIoneAns «Kpyrocsey.

http://www.naturalscience.ru -  caiiT,  TOCBSIICHHBIA  BOMpPOCAM
€CTECTBO3HAHUSI.

9. MartepuajibHO-TeXHHYECKas 0a3a, He0OX0aMMAs AJIsl OCYIIeCTBJIEHUS
00pa30BaTeJIbHOI0 MPOoLecca MO JUCHUILINHE (MOTYJIIO)

JlekuMoHHasE ayJUTOpHUs C MyJIbTUMEIUAHBIM 000pYyI0BaHUEM, JIEKITHOHHAS
ayAUTOPUSL.


http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.elementy.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

