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1 Hesu 1 3a0a4n U3y4YeHUS AUCHUILIMHBI

1.1 Heab aucHUIIMHBI

Kypc «DnekTpuuecTBO M MarHeTHU3M» HalleJIeH Ha IOJydYeHHEe 0a30BBIX
3HaHUU MO OJHOMY M3 OCHOBHBIX Pa3JeioB KilacCuueckor pu3nku — MexaHuke. B
paMKax JaHHOrO Kypca CTYAEHTBl JOJIKHBI H3YyYUTh METOJIbI TEOPETUUYECKOU
MEXaHHUKW U MEXaHUKH CIUIOIIHBIX CPEJ, IMHAMUKU KOHEUHOMEPHBIX TOJIOHOMHBIX
MEXaHUYECKUX CHCTeM C WJICAIHbHBIMU CBS3IMH, HAy4YHUThCS HCIIOJIB30BaTh
pasIUYHBIE METOABI IS PEIICHHWS KOHKPETHBIX (PU3WYECKMX 3a7ad  Ha
COOTBETCTBYIOIIEM CHENUATIBHOCTH YPOBHE.

1.2 3agaun TUCHHUIIJIHHBI

* packpeITh  poiib  (yHAAMEHTAJIBHBIX  TPUHIMIIOB W  METOJOB
TEOPETUYECKON MEXAHUKU,

*  Hay4WTh UCIOJIb30BaTh COBPEMEHHBIM MAaTEMAaTUYECKUI armapar JJis
peILIEHNs] KOHKPETHBIX 3a]1a4 TUHAMUKHY;

*  paccCMOTpPeTb OCHOBHBIE TIPOOJEMBI TEOPETHUECCKOM MEXaHHKH |
MEXAHUKH CIUIOLIHBIX CPEL

* chopMupoBaTh y CTYJCHTOB 3HAHUSI M HABBIKM, IO3BOJISIOIINE
CaMOCTOSITEIIBHO pPENIaTh IMPUKIIAIHBIE 3aaUn

1.3 MecTto auCHUILUIMHBI (MOAYJI) B CTPYKType 00pa3oBaTe/ibHOM

NPOrpamMMmblI

JuciuminHa «JEKTPUYECTBO M MAarHETU3M» OTHOCHUTCS K 00sA3aTeNbHOU
BApPUATUBHOM 4YacTH B n3ydeHuM Monayns 1 "OCHOBBI IpeAMETHBIX 3HAHUU IO
npopuno «Puzukay". U sABiaseTcs 0a30BbIM TEOPETUYECKUM M MPAKTUYECKUM
OCHOBAHHMEM JIJIs1 TOATOTOBKHU OakajaaBpoB MO BTOpoMy Ipoduito « Dusukay.

[TousiTHs, 3aKOHBI U METO/IbI, BBEJICHHBIE B KypCe TEOPETUUECKON MEXaHUKHU
Y MEXaHWKHU CIUIOLIHBIX Cpejl, OyAyT UCIOJIb30BAaThCS B Kypcax JIEKTPOIUHAMUKH,
PaTUOAICKTPOHUKH, TEPMOJAMHAMUKH, CTAaTHCTUYCCKOW (DU3UKH, KBAaHTOBOMU
MEXaHUKHU

1.4 IlepeueHb NMIAHUPYEMbIX Pe3yJbTATOB O0OY4YeHHUS] MO JUCHUIIUHE
(MOayJII0), COOTHECEHHBIX ¢ MJIAHMPYEMBIMH Pe3yJbTATAMH OCBOEHHSA
00pa3oBaTeIbHOI MPOrpaMMBblI

OK-4 Cnioco0eH ucroib30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTuHE Mupa B o0O0pa3oBarelbHONM U NpodecCUOHATBHOU JIeATeNbHOCTH,
MPUMEHSATh METOJIbl MATEMATHUYECKOU 00pabOoTKH HH(POPMAIIUH, TEOPETHUESCKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0OBAHMSI.

N3yuenune nqanHOM yuyeOHON TUCIUTIIMHBI HAMpaBieHo Ha (OPMHUPOBAHUE Y
oOy4arormxcs oowexyrvmypuou komnerennuu (OK)

No Nunekc Copneprxanue B pesynbTare n3ydyeHus yueOHON AUCIUTITUHBI
~ | KOMIIET | KOMIIETEHINH oOy4aromuecs: JOIKHbI

- EHLUU (unu e€ yacTu) 3HATH yMeTh BJIA/IETh

1. I1K-1 Cnocoben e  0a3oByIO ® IIPOJCMOHCTD | ® O BIAIETh
OCBauBaTh U
UCIIOJIb30BATh
0a30BbIe HAYYHO-
TEOPETUUECKUE




No Nunekc Conepxxanue B pesynbrare uzyuenus yueOHOU AUCHUTIIHHBI
I 1; KOMIIET KOMIICTECHITNH oOy4arommuecs: JOIKHbI
" | eHUUH (vn e€ yacTH) 3HATh yMeTb BJIA/I€Th
3HAHUS U TEPMUHOJIOTHIO, UPOBATh HABBIKAMH
MIPAKTUYECKHE OTHOCSIIYIOCS K MIPUMEHEHHE UCIIOJIb30BATh
YMEHHSI 110 pa3IMYHBIM Pa3INIHBIX 0a30BbIC
TEXHOJIOTUYECKOM | pazfesiam METOJIOB MpHU TEOPETHYUECKH
y U QU3NYECKOMY | TEOPETHYECKOU peleHIH € 3HAHUS JUIs
o0pa3oBaHHIO B MEXaHUKH U KOHKPETHBIX peleHus
npoQecCHOHATIBH | MEXaHUKU 3a/1a4 JUHAMUKY; | TpodeccuoHa
Oif IESTENIbHOCTH | CIUIOLIHBIX CPE; e pemarhb JBHBIX 33/1a4
®  CII0COOBI 3aJ1a4u 1o e  BIAJCTh
IK-2 Crnocoben OIMCAHUSA IBUKEHUS | JAHHOU HABBIKAMH
KOHCTpYyMpOBaTh MEXAHUYECKUAX JHCIUIIINHE; MIPUMEHSATH Ha
CONCprKaHHUC CHUCTCM; ° IIPOBOIUTH IMPAKTUKC
TEXHOJIOITNYECKOI'O 6
¢  (opMynHMpOBKY | YHCIICHHBIC a30BbIC
1 PU3NUECKOTO npodeccona
06pA3OBAHHS B OCHOBHBIX TCOPEM M | PaCUEThI p
COOTBETCTRIN C 3aKOHOB § COOTBETCTBYIOIIM | JIbHBIC HABBIKU
TpeGoBaAHMAME TEOPETUICCKOM X pusugeckux ®  BIAJCTh
®I'OC ocHOBHOro | MEXaHHKHU U BEJIMYMH B HaBBIKAMU
1 CPEHETO 00Iero | MEXAHUKH OOIICTIPHHSTHIX WCIIOJIh30BaTh
00pasoBanusi, ¢ CILTOIIHBIX CPeJl cucreMax CIIEUATIH3HPO
YPOBHEM pPa3BUTUA CIWHUIL, BAaHHBIC
COBPEMEHHOMI SHAHUSI B
HayK{ U C YUYETOM 0GIaCTH
BOSPACTHBIX buzmKy A7
ocobeHHOCTEeH
OCBOCHHS
00yJaroIuxcs
PO HITLHBIX
(du3HUecKux
JIMCUHUILINH (B
COOTBETCTBHUH

¢ npoduiieM
MTOATOTOBKH)




2. CTpyKTypa H coepKaHue TUCHUILINHBI

2.1 Pacnipenesienne TPyA10EMKOCTH AMCIUIIIMHBI 110 BUIaM padoT

OO6mas TpynO€MKOCTh JTUCHUIUIMHBI COCTaBisieT 3 3ad.ed. (4daca), HX
pacrpeiesieHre Mo BUiaM padboT npeACcTaBiIeHO B Tadmulie (012 cmyodenmos ODO).

Bun yueOHOM paboThI Bcero Cemectpbl
9acoB 3 — T -
AyauTOpHbIE 3aHATHA (BCEro) 60 60 - - -
B Tom uncre: - - -
3aHATHUA JIEKIIMOHHOI'O THUIIA 30 30 - - -

3aHATHUSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,

MPAKTHUYECKHE 3aHATHS, IPAKTUKYMBI, JJA0OpaTOPHBIC 30 30 - - -
paboThI, KOJUIOKBUYMBI U HHBIC aHAJIOTUYHBIC

3aHSATHS)

CamocrosiTesibHas padoTa (Bcero) 19 19 - - -

B ToM uucne: - - -

- HOO20MOBKA K JAEeKYuiAm ; - - -

- HOO20MOBKA K cemurnapam . - - -

Yacvl KoHmpoupyemou camocmosamenbHou padomol - - -

Bun npomexxyTouHOl aTTecTanuu (3a4eT, SK3aMeH ) 27 27
OK3 OK3 ) ) )
OO6m1ast Tpy10€MKOCTh qac 108 108 - - =
3a4. e/l. 3 3 - - _

2.2 CTpyKTypa IUCHUIIMHBI:

PacrnipenesncHre BUIOB y4eOHOM pabOThl M MX TPYJAOCMKOCTH IO pasjieiam
JTUCIUILIAHBI.
Paznensl qucuImmHbl, u3ydaeMble B 3 ceMecTpe (s cmyodenmos OPO)

KonmuectBo yacos

AynuTopHas CamocrosTensHas
pasne HaunmenoBanue pa3zzienos
Bcero pabota pabota
a 7 113 JIP
1 2 3 4 5 6 7

b1.0.20.5 Dnexmpuuecmeo u mazHemusm

DIIEKTPOCTATUYECKOE TI0JIE B
BaKyyMme. MarHuTHbI€ 1IE€NU Ha
1. IMOCTOSTHHOM TOK€. 3aKOH ITOJIHOT'O 9 2 4 - 3
TOKA. AHAJIOTUS YJEKTPUICCKUX U
MarHUTHBIX TTOJICH




Teopema Octporpaackoro-Iaycca.
DNEKTPUYECKHE MAILIUHBIL.
Haznauenue 1 KOHCTPYKIIUU
TpaHC(HOPMATOPOB.

[Torennuan u pabota
3JIEKTPOCTATHYECKOrO0 NoJis. Pacuér
MAarHUTHBIX LIENEH TOCTOSTHHOTO
TOKa. MarHuTHbIE LETIH
MEePEMEHHOT0 ToKa. (3agaun
pacuéra. Alroputm pacuéra).

JManexTpuky B
JIEKTPOCTATUYECKOM HOJIE.

[IpoBogHMKY B
3JEKTPOCTATUYECKOM II0JI€.
N3MepeHne HHIYKTUBHOCTH U
€MKOCTH.

10

OMHCCHs 3JIEKTPOHOB U3
poBOAHUKOB. KOHTAaKTHBIE
SIBJICHUSI HA TPAHMIIAX
poBOAHUKOB. [ToCTOSTHHBII
AIEKTPUUYECKUI TOK.

DNEeKTPUYECKUM TOK B rasax.
[Ipou3BoCTBO U pacnpeneneHue
ANEKTpUYECKOM SHepruu. TexHuka
0€301MacHOCTH

12

Bcero

108

30 30

19

2.3 Conep:xkanme pa3ieioB JUCIHHUILUIUHDI:
2.3.1 3aHSATHSA JJEKUNOHHOT0 THUIIA

HaumeHnoBaHue pa3nenos

Coneprxanue pasfena

dopMa TEKYIIEro
KOHTPOJIS

2

3

4

b1.0.20.5 Dnexmpuuecmeo u maznemusm




DIIEKTPOCTATUYECKOE TI0JIC B
BakyyMme. MarHUTHBIE LIeTIH
Ha IIOCTOSHHOM TOKE. 3aKOH
IOJIHOTO TOKa. AHAJIOTH
IEKTPUICCKUX U MATHUTHBIX
TToJIeH

dnekmpocmamuka - pasoer,
uzyyarowuil cmamuyeckue
(Henoosudicuble) 3apsaobl U C8A3AHHbLE C
HUMU eKmpuyecKue noJis.
[Tepemenienue 3apsI0B 100
OTCYTCTBYET, JIMOO TMPOUCXOIUT TaK
MEJUICHHO, YTO BO3HHUKAIOIIME IpH
JBYKCHUM 3apsiIOB MarHUTHBIE TIOJIS
HUYTOXHEL. Cuia  B3aUMOICHCTBUS
MEXTy 3apsiiaMH OIPEIeTSeTCs TOIbKO
X B3aUMHBIM PaCITOJIOKEHUEM.
CrnenoBarenbHo, SHEprus
ANEKTPOCTATUYECKOTO B3aUMOJICHCTBUS
- MMOTCHI[AAIbLHAS SHEPTHUSL.
dnekmpuueckue 3apsi0bl He
cywecmgeyrom —camu no cebe, a
AGNAOMCA 8HYMPEHHUMU CEOUCEAMU
9NIeMEHMAPHBIX YACMUY — IJIeKMPOHO8,
npomonos u Op. lloHsaTue 3apsia B
AJIEKTPOCTATUKE CXOJHO C TOHSATHUEM
MacChbl B MEXaHHKE. JieKkmpuuecKkue 1
MazHumHsle TONsl — YacCTHBIA Cilydai
Oosee OOIIETO —3/1eKMPOMAZHUMHOZ20
nona (OMII). OHu MoryT nopoxaaTh
Ipyr Jpyra, MOpeBpamiarbcs Ipyr B
npyra. Eciu 3apsiael HE ABUXKYTCS, TO
MarHMTHOE I10JIEHe BO3HUKaeT. OMII —
ecmbv He abcmpaxkyus, a 00beKMueHas
peanvHocms — hopmacyujecmeosanus
Mamepuu, obnaoarowas
onpeoeneHHbIMU

Qusuueckumuceolicmeamu,  KOmopuvle
Mol Modcem uzmepums.He cyiecTByer
CTaTHUYECKUX DJICKTPUUECKUX TOJNIeH, HE
CBS3aHHBIX  C3apsjamMHu, Kak  He
CYIIECTBYET «TOJBIX», HE OKPY>KEHHBIX
MIOJIEM 3apsI/IOB.

VYcTHeIH ormpoc,
MHUCHbMEHHBIN
onpoc




Teopema OcTporpajickoro-
l"aycca. DnekTpuyeckue
MamHbl. HazHauenue u
KOHCTPYKLIUU
TpaHCc(hOPMATOPOB.

Teopema Octporpanckoro-I'aycca,
KOTOPYIO MBI JJOKaKEM B 00CYIUM
MO3kKe, YCTAHABIIUBAET CBSI3b MEXKIY
AIEKTPUICCKUMU 3apsiIaMu U
aneKTpudeckuM mnojiem. OHa
npezcTasisieT coboit 6onee o0IIyIo U
0osee U3AMHY0 GOPMYITUPOBKY
3akoHa Kynona. OcHOBHas IEHHOCTh
teopeMbl Octporpajackoro-Iaycca
COCTOHT B TOM, YTO OHA ITO3BOJISIET
2nybaice NOHAMb NPUPOOY
9NEKMPOCMAMU4EecKo20 nois
uycmanasnusaem 00iee OOIIYIO C653b
MedHCOY 3apA00M U NOJEM.

Ho npexnie, uem nepexoauTh K
teopeme Octporpasackoro-I'aycca
HEO0OXO0IMMO BBECTH MOHSTHUS: CLUIO08bIE
JIUHUY DTIEKIMPOCMAMUYECKO20 NOAA 1
HOMOK 8eKMOPA HaANPAHCEHHOCMU
anekmpocmamuiecko2o noas. Jlns
TOT0, YTOOBI OMKCATh IECKTPHUUECKOE
1oJie, Hy>KHO 3a7aTh
BEKTOPHAMPSKEHHOCTH B KX I0H
TOYKE IOJIs. DTO MOXKHO CENIaTh
AHATUTUYCCKU WIN TpadUIeCKu.

CobecenoBanne




[ToTenmman u padora
ANEKTPOCTATUYECKOTO MOJIS.
Pacuér MarHuTHBIX 1IN
ITOCTOSIHHOT'O TOKa.
MarauTHBIC LIETTH
IIEPEMEHHOT0 TOKa. (3agaun

pacuéra. Alroputm pacuéra).

Cywecmsyem u Opyeoii cnocob
ONUCAHUS NOJISL — C NOMOWBIO
nomenyuana. OIHAKO IJIS TOTO
HEOOXOIMMO CHAYaja 0oKkd3amsb, 9TO
CUIbl DIICK-

TPOCTATUIECKOTO TIOJIS
KOHCEPB8AMUBHbL,  CAMO NoJie
nomeryuaivbHo . J1as Toro, 9To0bI
JI0OKa3aTh, YTO DJICKTPOCTATHIECKOE
T0JIe MMOTSHIIMAIILHO, HYKHO JI0Ka3aTh,
YTO CHJIBI AJICKTPOCTATHYECKOTO TIOJIS
KOHCEpBa-TUBHEI. 13 MeXaHUKH
W3BECTHO, UTO 11000€e CmMayuoHapHoe
noJjie YeHmpauibHblX CUL AGNIAEMCs
KOHCEPBAMUBHBIM, M.e. paboma Cu.
91020 NOJIsL He 3a8UCUm Om hopmbl
nymu, a moJibKo On NOJIOHCEeHUs.
KOHEYHOU U HAYAIbHOU MOYEK.
Honyuunu, umo paboma
9NeKMPOCMAMUYECKUX CUL He 3A8UCUM
om ¢hopmvl nymu, a moavKo autb om
KOOPOUHAM HAYATLHOU U KOHEYHOU
mouex nepemewerus. CredoeamenvHo,
Cubl noJisi KOHCEPBAMUBHbL, d CAMO
noJjie NOMEeHUUAIbHO.

DTOT BBIBOJI MOXHO PaCIPOCTPAHUTD U
Ha T0JIe, CO3aHHOE CUCTEMOM 3apsiJIOB,
TaK Kak M0 MPHUHIIUITY CYNEPIO3ULIUU
nosieu: = Xk

E Ek . Utak, kak ¥ B MEXaHHUKE, JTI000¢e
CTaI[MOHAPHOE TOJIE TICHTPAIBHBIX CHJI
SBIISIETCS KOHCEPBATUBHBIMH, T.€.
paboTa CHJI 3TOTO TIOJIS HE 3aBUCHUT OT
(dbOpMBI IyTH, a TOTBKO OT MOJOKEHUS
Ha4JaJbHOU 1 KOHEUHOM TodeK. IMeHHO
TaKUM CBOHCTBOM 00J1agaeT
AIIEKTPOCTATUYIECKOE TTOJIC — ITOJIE,
00pa3oBaHHOE CUCTEMOM
HETIOJIBIKHBIX 3apsIJIOB.

ITucrMeHHEBINH
onpoc B KOHIIE
nexmwn (10 MumH)




JMdnexTpuKky B
JIIEKTPOCTATUYECKOM II0JIE.

Bce u3BecTHbIE B IPUPO/IE BELIECTBA, B
COOTBETCTBHUH C UX CIIOCOOHOCTHIO
MIPOBOJUTD JEKTPUUECKUHN TOK,
JIENIATCS HA TP OCHOBHBIX KJlacca:
JURJIEKTPUKHU, TIOTYTIPOBOJHUKU U
poBOAHMKU. Ecin yaensHoe
COIIPOTHUBIICHUE Y TIPOBOIHUKOB PABHO
p 10610 8 Om/m

np=, 10 y qusnekrpukoBp 108 1018
Om/™m

Il =, a OJyIPOBOIHUKH 3aHUMAIOT
MIPOMEXYTOYHYIO 00JIacTh pJ > P11/ >
pIIp.

B uoeanvrnom ousnexmpuxe c60600HbIX
3aps1008, TO eCTh
CTIIOCOOHBIXIIEPEMENIAThCS Ha
3HAYUTENIbHBIE PACCTOSHUS
(TIpeBOCXOASIIIIME PACCTOSTHUS MEKTY
aToMamu), Hem. Ho 3TO He 3HaYUT, YTO
JIMAJIEKTPHK, TOMEILICHHBIN B
ANEKTPOCTATUYECKOE T0JIe, HE
pearupyer Ha HEro, 9YTO B HEM HHUYETO
HEIPOUCXOIUT.

JIr0060e BeIeCTBO COCTOUT U3 aTOMOB,
00pa30BaHHBIX MOJIOKUTEIEHBIMH
SIIPaMH M OTPUTIATEITBHBIMU
anekTpoHamu. [loaTomy B
JTUDJICKTPUKAX MPOUCXOIUT
NOAAPUIAYUSL.

CumeweHue 21eKkmpuiecKux 3apsaoos
seuecmea noo oeticmeuem
INEKMPUYECKO20 NOJSL HA3bIBACTCS
nonapusayuei. CnocooHocms K
noOaApU3AYUU ABTISLeMCSL OCHOBHBIM
cgoticmgom ousiekmpuxos. B 1920 e.
OvLIa OMKPLIMA CHOHMAHHASA
(camonpous3eonbHas) noaapu3ayusL.
Crauana eé oonapyxcuiu y
KpPUCMAILLO8 Ce2Hemosol
conu(NaKC4H406-4H20), a 3amem u
y Opyeux kpucmannos. Bcio smy epynny
geujecms Ha38anU Ce2HemoINeKmpUKU
(unu gpeppoanekmpuxu). Jemanvroe
uccre0osanue OUIIeKMpU4ecKux
CBOUICME d2MuUx 6ewecme OvLio
nposedero ¢ 1930 — 1934 2. U.B.
Kypuamosvim 6 nenunepadckom
Quzuueckom mexuuxyme. Bce
Ce2HeMOINEeKMPUKU OOHAPYHCUBAIOM
PE3KYIO AHU3OMPONUIO CEOUCME
(cecnemoanekmpuyecKkue c8oUCmea
MO2ym HAOII00aAmMbCs MOJILKO 800.1b
00HOIU U3 ocell Kpucmanna). ¥
UBOMPONHBIX OUIIEKIMPUKOE
NOAAPUIAYUSL BCEX MOJIEKYIl OOUHAKOBA,
Y QHU30MPONHBIX — NONAPUIAYUSL, U
Ce008amebHO, 6eKMoOD NOAIDUAUUU

VcrHBIN

onpoc




[IpoBOgHUKY B
3JICKTPOCTATHYECKOM IT0JIE.
N3mepenrie HAYKTUBHOCTH U
EMKOCTH.

B npoBoaHukax umerorcs
AIIEKTPUYECKU 3aPsHKEHHBIC YACTHIIBI —
HOCHUTENH 3apsiia (3JIEKTPOHBI B
MeTasu1ax, MOHbBI B 3JIEKTPOJIUTAX),
CIOCOOHBIE TIEPEMEIATHCS TI0 BCEMY
00BeMy MPOBOTHUKA O] ICHCTBUEM
BHEIITHETO

ANEKTPOCTATHYECKOIO 1oJjisi. B
HACTOSIIEM pa3/ieiie Mbl OTPAHUIUMCS
paccMOTPEHHEM TBEPJIBIX
METaJUTMYECKUX IMPOBOIHUKOB.
Hocwurensimu 3apsia B MmeTamiax
SIBJISIFOTCS 3JIEKTPOHBI IPOBOUMOCTH.
OHU BO3HUKAIOT TP KOHJICHCAIINH
MapoB METaJlIa 3a CUET
0000111eCTBICHHS BaJICHTHBIX
AJICKTPOHOB.

[Tpu OTCYTCTBHH 3JIEKTPOCTATHYECKOTO
MOJISI METAITMYCCKUN TTPOBOTHUK
SIBIISICTCS DJIEKTPUICCKH HEUTPATBHBIM
ANEKTPOCTATHYECKOE TT0JIE
C03/1aBaeMOE€ MOJIOKUTEIHLHBIMH U
OTPUIATENILHBIMU 3apsilaMu BHYTPU
HEro KOMIIEHCUPYETCHI.

[Ipu BHECEHUH METAJTMYECKOTO
MIPOBOIHHMKA BO BHEITHEE
ANEKTPOCTATUYECKOEC TOJIC, DICKTPOHBI
MIPOBOJIMMOCTH TIEPEMEIIAOTCS
(mepepacripene-

JISIFOTCST) JIO TE€X TOP, TTOKA BCIOAY
BHYTPH IIPOBOTHHUKA ITOJIE AIEKTPOHOB
MIPOBOAMMOCTH | TOJIOKHUTEITHHBIX
HMOHOB HE CKOMIIEHCUPYET BHEIIHEE
nosie ITak, B yCTAaHOBHBIIIUMCS
COCTOSTHUU B TIPOBOJIHUKE,
MTOMEIIIEHHOM B

AIIEKTPOCTATUYECKOE TIOJIE UMEEM:

* [losienenue y 3apAaxiceHHOl
NOBEPXHOCU Ha MemaJllle 3apsaoa
NPOMUBONOJIONHCHO20 3HAKA —
INeKmpocmamu4ecKkas UHOYKUuA.
Omom npo-

yecc ouensb kpamok ~ 10-8 c.

* Inekmpocmamuueckoe
IKPAHUPOBAHUE — 8HYMPb NPOBOOHUKA
noJjie He NPOHUKAem.

* Bo scex mouxax énympu npo8oOHUKA
E =0, a so 6cex mouxax na
nosepxnocmu E = En (Et = 0);

* Becv 06wem nposoonuxka,
HAX00s1Ule20Cs1 8
NIeKMPOCMamuyeckom noe
IxeunomenyuaneHn. Hanpsocennocmo
noJis 6OaU3U NOBEPXHOCMU
3apANCeHH020 NPOBOOHUKA
NPAMONPONOPYUAHATLHA
NOBEPXHOCMHOU NIOMHOCHU 3ADA008

ITuceMeHHBIN
oTIpocC




OMHCCHS IIEKTPOHOB U3
MPOBOJHUKOB. KOHTAaKTHBIE
SIBJICHUS HA TPAHULAX
MpOBOAHUKOB. [ToCTOAHHBINI
ANEKTPUUECKUN TOK.

VYke 0TMeUanock, Mpu Mepexoie
TPaHUIIBI pa3jiesa MEXIy
MIPOBOJAHUKOM M BAKYyMOM CKa4KOM
M3MEHSIOTCS] HAPSKEHHOCTD U
UHAYKIUS 3eKTpudeckoro mois. C
STHUM CBSI3aHBI CIICIU(UICCKIE
ABIICHUS. DJIEKTPOH

CBOOOICH TOJIBKO B IPaHUIAX METalIa.
Kak Tonbpko OH mbITaeTcs nepenTu
TPaHUILy «METaJUl — BaKyyM»,
BO3HHUKAET KyJIOHOBCKas CHJIa
MPUTSKEHUS. MEXKIY JIEKTPOHOM U
00pa30BaBIIMMCS Ha TOBEPXHOCTH
M30BITOYHBIM MTOJIOKUTEIHHBIM
3apsaoM. Bennunna paGoThl BeIXo1a
3aBUCHUT OT XUMHUYECKOU MTPUPO/IBI
BEIIECTBA, OT €ro
TEPMOJAMHAMUYECKOTO COCTOSIHUS U OT
COCTOSTHUS ITOBEPXHOCTH pazzena. Ecnu
SHEPTHUsl 1OCTATOYHAS JIJIsl COBEPIICHUS
paboTHI BBIXO/a COOOIIACTCS
AJIEKTPOHAM ITyTE€M HarpeBaHus, TO
MPOLIECC BBIXOJIA JIEKTPOHOB U3
MeTajlia Ha3bIBAlOT
mepmoI1IeKMPOHHOU IMUCCUEIL.

B knaccudeckoil TepMOAMHAMUKE
METaJIJT PECTABIISAIOT B BIJI€ HOHHON
pEeIIeTKH, 3aKIoyarolleil B cede
AJIEKTPOHHBIN ra3. CYUTaAIOT, 4TO
€000111eCTBO CBOOOJIHBIX AJIEKTPOHOB
MOJAYUHSIETCS 3aKOHAM UJI€aTbHOTO
raza. CiienoBaTeIbHO, B COOTBETCTBUU
¢ pacnpeneneHueM MakcBenia npu
TeMriepatype, oTiimunol ot 0 K, B
METaJlIe €CTh KaKOe-TO KOJIMYECTBO
AJIEKTPOHOB, TEIJIOBAs YHEPTUS
KOTOPBIX 0OJIbIIIE PA0OTHI BEIXOAA. ITH
AJIEKTPOHBI ¥ MOKUAAIOT MeTaul. Eciu
TEMIIepaTypy yBEIUYUTh, TO
YBEITUYUBACTCS U YUCIIO TAKUX
AJIEKTPOHOB.

Henenue ucnyckanus 31eKmpoHos
Hazpemuvlmu meaamu (ImMummepamu) 6
BAKYYM UU OpY2yio Cpedy Ha3bIBACTCA
mepmoINeKmpOHHOI IMUCCUE.
Harpes HeoOxomuM 17151 TOTO, YTOOBI
SHEPTUU TEIJIOBOTO JABUKEHUS
AIEKTPOHA OBIIO JOCTATOYHO IS
MIPEOJIOJIEHUS CUJT KYJIOHOBCKOT'O
MIPUTSKEHUS MEXIY OTPHUIIATEIIBHO
3apS’KEHHBIM AJIEKTPOHOM U
WHIYIIUPYEMBIM UM Ha TTIOBEPXHOCTH
MeTaslla MOJO0KUTEIbHBIM 3apsA0M
P yAAJICHHUH C TOBEpXHOCTH. Kpome
TOTO, IPU IOCTATOUYHO BBICOKOM
TEeMIEepaType HaJ MOBEPXHOCTHIO
MeTajljia CO31aeTCsI OTPUIIATEIILHO

ITucrMeHHEBINH
onpoc B KOHIIE
nexrwn (10 MumH)




DJIEKTPUUYECKUH TOK B ra3ax.

IIpousBoAcTBO U
pacrpenesneHue
AIEKTPUYECKON SJHEPIUU.
TexHuka 6e30MacHOCTH

B HOpManbHOM COCTOSIHUU Ta3bl
COCTOSAT U3 DJIEKTPUUECKHU
HEUTPAIIbHBIX MOJIEKYJI U aTOMOB, H,
CJIEI0BATEIIbHO, HE MOTYT IPOBOJAUTH
JJIEKTpUYECKUl TOK. I103TOMY rassl
SIBJISIFOTCS XOPOLIMMU 3JIEKTPUYECKUMHU
n3ossiTopamu. HaromHro, 4to
OKPY’KaOIMI HAC BO3AYX SIBJISETCS
XOpOIIMM U CAMBIM J€HIEBBIM
JABJIEKTPUKOM U €r0 U30JUPYIOLIHE
CBOMCTBA LIMPOKO HUCIIOIb3YIOTCS B
Pa3JIMYHBIX YCTPOMCTBAX BHICOKOTO
Hanpspkenus (JIDII, mox-

CTaHLUAX, JIEKTPOCTATUYECKUX
re"epaTtopax u jap.).IIponenaem onbIT:
pa3opBEM LIEb HCTOYHUKA TOKA, T.€.
CO3/1aJIUM B HEW BO3YyIIHBIN
MPOMEKYTOK. ECIIM BKIIFOUHUTBH B TAKYIO
Pa30pBaHHYIO LIETIb FaIbBAHOMET], TO
OH NOKAXKET OTCYTCTBUE
3IIEKTpUYECKOTrO TOKa. [loHeCEM K
BO3YIIHOMY MPOMEXKYTKY IIams
ra3oBoM ropenku. B niuamenu
MIPOUCXOSAT UHTCHCUBHBIE
XUMUYECKUE MPOIIECCHI, 3 CUET
SHEPrUU KOTOPBIX OTJIEIbHBIE AaTOMBI
MOTYT BO30YKIaThCS U
HWOHU3UPOBATHCS.

OO6pasyroluecs B JIaMeHH TOPEIKU
HOHBI U 3JIEKTPOHBI EPEXOJIAT B
BO30YXICHHBIN TPOMEKYTOK, U TIO]T
JNENUCTBUEM IIPUIIOKEHHOU K HEMY
Pa3HOCTH MOTEHINAIOB, HAYMHAIOT
JIBUTATHCSA K 3JIEKTPOJAM; B LIENH
MOSABJISETCS TOK.

Ilpoyecc uonuzayuu 3axknovaemcsi 6
MOM, 4mo noo 0eucmeuem 8blCOKOu
memnepamypbul Ulu HeKOMOpPbIX Jyyell
MOJeKYIbl 2A3a MepsIom 2J1eK-
MPOHDBL, U MeM CaMbIM,
npespawaromcest 8 NOA0ACUMeNbHble
uonwl. Takum 00pa3oM, B pe3ysbTare
MIPOUCXOIUT OCBOOOKICHHE
3JIEKTPOHOB U3 aTOMOB U MOJIEKYJL,
KOTOPBIE MOTYT IPUCOETUHUTHCS K
HEUTpaIbHBIM MOJIEKYJIaM HJIK aTOMaM,
MpeBpaIasi UX B OTPULIATEIbHBIE HOHBI.
Nonb! uCBOOOAHBIE STIEKTPOHBI JENAI0T
ra3 MpOBOJIHUKOM 3JIEKTPUYECTBA.
Honu3zarms raza MokeT NpOUCXOUTh
O] AEHCTBUEM KOPOTKOBOJIHOBOTO
M3IIy4YEHUS — YIbTPapHOIETOBBIX,
PEHTI€HOBCKUX U TaMMa-JIydei, a
Takke amb(da, 6eTa 1 KOCMUYECKUX
JIy4en.

CobOecenoBanue




2.3.2 JlaGopaTopHbIe 3aHATHSA
He npedycmompenni

2.3.3 IIpumepHasi TeMAaTHKA KyPCOBBIX PadoT (IPOEKTOB)
He npedycmompeno

2.4 Ilepeuyenn Y4eOHO-MeTOANYEeCKOro o0ecnevyeHnst i) 6
CaMOCTOATEIbHOM Pad0ThI 00y4aOLIUXCH 10 JMCHUILIMHE (MOAYJII0)

[lepeuenp y4eOHO-METOANYECKOTO 00ECTICUeHUS JUCIUIUTMHBI IO BHIIOJTHEHUIO
No CaMOCTOSTEIIbHON PabOThI
1 3
1. Kacarkun A.C., Hemuos M.B. Dnexrporexnuka. 12-e uzn., crep. M: U3a. uentp
"Axkanemus", 2016. — 538 c.
2. Janunos U.A. O6mias anexktporexuuka. M.: Beicimas mkona, 2016.
3. [Tpommn B.M. DnexrpoTtexnuka: yueOHuk / M. M3n.nentp «Axagemusi», 2015. — 288 c.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBercTBuu ¢ TpedboBanusmMu OI'OC npu peanusanuu pa3inyHbIX BUI0B
y4eOHOM paboThl B mpouecce H3ydeHusd aucuuiuiuebl «Mctopus ¢u3nkm»
MpeayCMaTPUBAETCA UCIIOJIb30BAHUE B yUEOHOM MPOIIECCE CAEAYIOMIMX AKTUBHBIX U
MHTEPAKTUBHBIX (DOPM MPOBENECHUS 3aHATUM:

® JICKLINY;

® [IOJrOTOBKA MMCbMEHHBIX pedepaToB MO TEMaM Kypca;

Temoit pedepata n0KHA OBITH HCTOPUS OTKPBITHUS KOHKPETHOTO

¢u3HUecKoro 3akoHa WIM Pa3BUTHE MPEICTABICHUN O MPUPOJIE KOHKPETHOTO
sBieHus. Kpome Toro, Temoii pedeparta MOKET CIyKUTh Hay4dHasi AESTEIbHOCTD
B 001aCTH (PU3UKH OTJICIbHBIX YUCHBIX U HAYYHBIX IITKOJI.

AKTUBHBIE METOJbl OOYy4Y€HHUs ([IeJIOBbIE UIPbl, HAYYHBIC MPOEKTHI):
Pemenue 3amau uccne0BaTEIbCKOr0O XapakTepa Ha MPaKTUUYECKUX 3aHSITHUSX.

4. OueHOYHBbIE CpeACTBAa JJsl TEKYIIero KOHTPOJS YCIEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUMN

4.1 ®oHA OLEHOYHBIX CPEACTB VISl IPOBEACHUS TEKYIIeH aTTeCTAlMU

TemaTnka KOHTPOJIBHBIX PadoT

1. Kunemaruka wmartepuanbHON TOYKU. HMHTErpupoBaHue ypaBHEHHUIA
NBUKeHUs. [[BUKeHre B IIEHTPpaIbHO-CUMMETPUYHOM 1oJie. Y paBHeHus Jlarpanxka
1 pona.

2. YpaBuenus Jlarpanxka 2 pona. KanoHndeckue ypaBHEHHs ['aMHIIbTOHA.
Merton Payca. CkoOka Ilyaccona.



3. Kanonwueckue mpeoOpazoBanus. YpaBHeHue [ amuiabToHA-SKOOH.
VYpaBHeHUSs IBIKEHUS OTHOCUTEIIFHO HEMHEPIIHAIBHBIX CHCTEM OTCYETA.

4. JluneitHple KoneOaHWS. YpaBHEHUs JBIKCHHS TBEPAOTO  Tela.
WneanbHas, BA3Kas KUIAKOCTh. 3BYKOBBIC U yJIapHbIE BOJIHBI. Te€0opust yIIpyrocTH.

KoMiieKTbI TECTOBBIX 3aJaHMii

. KoMIIIeKT TeCTOBBIX 3aJaHUM i1 OLEHUBAHUA 3HAHUM CTYACHTOB,
MOJIyYEHHBIX paHee M HEOOXOAUMBIX JJIsI YCBOEHHS Kypca. TecTHupoBaHHE
MPOBOJUTCS Ha | Henene 3aHATHH.

. KoMmmiekT TeCcTOBBIX 3aJaHUM 1O TeMmaM Kypca. TecTtupoBaHue
MPOBOJIUTCS HA MPAKTUYECKUX 3aHATHIX

TemaTuka pedeparon
[IpexycMmoTpeHo HanucaHnue pedepaToB MO CASAYIOIMIMM BOIPOCAM:

1. OrpanuyeHHas 3aja4a TpeX Tel.

2. CoOcTBeHHBIE KOJIEOAHUS CHUCTEM MOJ JEUCTBUEM OOOOIIIEHHO-
NOTEHUIUAJIBHBIX U JUCCUTIATUBHBIX CHIL

3. JIBr>KeHME OJTHOPOIHOIO MIApa MO MIIOCKOCTH IPU HATUYNH TPEHUS.

4. MarauToruApoIMHAMUYECKUE BOJIHBI B HECXKUMAEMOW HACATBHOU
AKUJKOCTH.

5. YpaBHeHUS TBUKEHUS MAaTepUATIbHOM TOYKU BOJIN3U MTOBEPXHOCTH
3emun.

6. [imockonapanienpHOe ABUKEHUE TBEPJIOTO TENA.

7. CUMMETpUYHBIN 3apsHKEHHBIA OBICTPBIN BOJTYOK B OJIHOPOTHOM Mar-
HUTHOM TOJIE.

8. VYpaBuenusa Yurrekepa u Sxoou.

9. DKcTpeMalibHOE CBOMCTBO ACHCTBHUS 1O [ 'aMHIIBTOHY.

10. OO0 sneMeHTapHOU TEOPUHU THPOCKOTIA.

4.2 ®OoHA OLEHOYHBIX CPEICTB /ISl MNPOBEACHHUSA IPOMEKYTOYHOH
aTrecTaumuu

IIpuMepHBIE BONIPOCHI IK3aAMEHY:

1. IlepemenieHnue, CKOPOCTb, YCKOPEHHNE MaTEPHUAIBHON TOUKU. 3aKOHBI
Hpro-TOHA.

2. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCA, KHHETUYECKOTO MOMEHTA U
OHEPIUU MaTepUAIIbHON TOYKHU, CUCTEMBI MATEPUAIIBHBIX TOYEK.

3.0anomepHoe nBxenue. [Ipumep kosiebaHui IIOCKOT0 MAaTEMaTHUECKOTO
MasITHUKA.

4. VlHTerpaibl  ABWKEHUS ~ MAT€pUAJIbHOM  TOYKM B LIEHTPAJIBHO-
CUMMETPUYHOM MOJIE.

5.Bexrop Jlannaca-Pynre-Jlenna.

6. UlnpuHUTHBIE TPACKTOPUH NPU ABUKEHUU MATEPUAILHON TOYKH B KYJIO-
HOBCKOM II0JIE.

7. ®UHUTHBIEC TPACKTOPUH IIPU IBUKEHUU MATEPUATILHOW TOYKHU B KYJIOHOB-
CKOM MOJIE.



8. Tpakropus u 3aKOH JBUKEHUSI MaTEPUATBHOU TOUYKHU B IEHTPAIBHO-
CUMMETPUYHOM I10JI€.

9. Touku MOBOPOTA TPACKTOPHH.

10. Tpetuii 3akoH Kermepa.

11. OcHOBHbIEC 3aKOHOMEPHOCTH JIBH>KEHHSI MaTepUaIbHON TOYKHU B IIEH-
TPaJIbHO-CUMMETPUYHOM I10JI€.

12. YcnoBue naaeHus 4aCTUIIbI HA LEHTP.

13. Koppekuust TpaeKTOpUHU ABUKEHNS KOCMUYECKHX alapaToB.

14. 3agaya nByx Tei. [loHaTHE TPUBEAEHHOM MacCHI.

15. Cucrema 1ieHTpa Macc JByX MaTepUaIbHbIX TOYEK.

16. [TocTaHOBKa 3a/1a4u O paCCESTHUM YACTHII.

17. Iuddepennuanbaoe 3 heKTUBHOE CEUCHUE PACCESHMUS.

18. Paccesinue yactui B KyJioHoBckoM nojie. @opmyna Pesepdopaa.

19. Kinaccudukanus cBsizeit. eanbHble, TOJJOHOMHBIE CBSI3H.

20.  JledicTBUTENBHOE,  BO3MOXKHOE,  BHPTYyaJIbHOE  IEPEMELICHUE
MaTepUAIbHON TOUKH.

21. OcHoBHas 3a7]a4a MEXaHUKH cUCTeMbl N MaTepHaIbHBIX TOUYEK ¢ k
U7ICTbHBIMUA TOJIOHOMHBIMU CBSI3SIMH.

22. Metona HeonpeaeneHHbIX MHOKATENEH JIarpanxa.

23. Ypasuenus Jlarpanxa 1 pona (c peakuusiMu CB3€i).

24. Jluddepennmanbupiii BapuanmoHHsli npunnun Jlamambepa-Jlarpanxa
(OCHOBHOE ypaBHEHUE MEXAHUKH).

25. IloHsiTHE HE3aBUCUMBIX 000OIIEHHBIX KOOP/IUHAT.

26. VYpaBHenus Jlarpamka 2 poaa (B HE3aBUCUMBIX OOOOIIEHHBIX
KOOpJIMHATAX ).

27. CrpyKTypa KHHETHMUECKOHM OHHEPruM B HE3aBUCUMBIX OOOOLICHHBIX
KOOpAMHATAX.

28. CrpykTypa 000OIIEHHO-TIOTEHIIMATBLHON JSHEPTUM B HE3aBUCUMBIX
0000I1IEHHBIX KOOpANHATAX.

29. Cuna Jlopenia — mpumep 0000IIEHHO-TTOTEHIIMAIBHOM CHJIBI.

30. Crpykrypa nuccunatuBHOM (QyHKIMM Panes B HE3aBUCUMBIX
0000I1IEHHBIX KOOpANHATAX.

31. IIpuHIMI BUPTYAJIBHBIX NIEPEMEILICHUN.

32. ®yskuus Jlarpanxa. Cucrtema ypaBHeHnui Jlarpanxka 2 poaa s
0000IIEHHO-TTOTEHIIUATILHBIX MEXaHUYECKUX CUCTEM.

33. IlousTHe 000011IEHHON CHUJIBL.

34. Ilonsitue 000011IEHHOTO UMITYJIbCa, 000OIIEHHON YHEPTUH.

35. 3akoHbl M3MEHEHHS M COXpaHEHHs OOOOIIEHHOTO HWMITyJibCa U
0000IIIEHHOW YHEPTUH.

36. CtpykTypa 0000IIEHHOTO UMITYJIbCa, 000OIIEHHON YHEPTHUH, PYHKITUU
Jlarpanxa B 0000IIIEHHBIX KOOPAMHATAX.

37. @ynkiusa Jlarpanxa JMHEHHOTO TAPMOHUYECKOTO OCIIUILISITOPA.

38. ®yukuus Jlarpanxa 3J€KTPUUYECKOTO 3apsiia B 3JEKTPOMArHUTHOM
noJje, 3a7aBaeMoM noteHuuanamu A, O.

39. [Ipunuun HauMmeHsblIero aeicTeus ['amunbToHa-OCcTpOrpaacKoro.



40. IlpuHuMn HauMeHblIero JeWcTBusa Moneption-Jlarpamxka  mis
0000111€HHO-KOHCEPBATUBHBIX CUCTEM.

41. Teopema Herep. OpHopomHocTe BpeMeHU. OIHOPOJHOCTH H
U30TPOMHOCTH MTPOCTPAHCTBA.

42. ®yuknus 'amunbrona. Kanonnueckue ypaBHenus ['amMmunbTOoHA.

43. Oynkuus ['aMuabTOHA TMHEHHOTO TAPMOHUYECKOTO OCHUILISATOPA.

44. OyHKusA ['aMuIbTOHA AIEKTPUUECKOTO 3apsia B IJIEKTPOMArHUTHOM
noJie, 3aaBaeMoM noreHuanamu A, O.

45. ®yukius Payca. Ypasuenus Payca.

46. Meton Payca nii cucteM ¢ HUKJIMYECKUMH KOOPAUHATAMMU.

47. ®azoBoe MpOCTPaHCTBO, PazoBas TpaekTopus. Teopema JInyBuiLs.

48. CxoOka Ilyaccona, cBorictBa ckoOku Ilyaccona.

49. Teopema Axodbu-Ilyaccona.

50. ®a30BbIi NOPTPET JIMHEWHOTO TAPMOHUYECKOTO OCHUILIATOPA.

51. ®a30BbIil NOPTPET MATEMATUYECKOTO MASITHUKA.

52. Oco0Oble TOYKN JTUHAMHUYECKUX CHCTEM.

53. OcoOble TOUKM raMUIITOHOBBIX cucTeM. Cenaparpuca.

54. ®a30BbIi NOPTPET OCUWLIATOPA C 3aTYXaHUEM.

55. Meton ¢a30BbIX MOPTPETOB B MEXaHUKE (PEIICHUE 3a/1aud O ABUKECHUU
MaTepUaIbHOM TOYKU B KYJIOHOBCKOM IIOJIE).

56. Meton kanuHodeckux nmpeoopazoBanuii (KIT).

57. [1pousBoasias PyHKIIHUSI KAHOHUYECKOTO TPeoOpa3oBaHuUsl.

58. Metoa KII B 3a1aue 0 TMHEHHOM rapMOHMYECKOM OCLIUIUISITOPE.

59. UnrterpanpHble nHBapuaHThl [lyankape.

60. CkoOka Jlarpanxa.

61. Teopema o cBs3u ckob6ok Jlarpanxa u [lyaccona.

62. dyngameHnTanbHble cKOOKH [Tyaccona.

63. Meton ypaBHeHus ['amuiibToHa- AKo0u.

64. Ilonubril uHTErpan ypaBHeHus [ 'aMuibToHa- SIk00H.

65. VYpaBuenue ['amunbToHa-SIKOOM HJIs1 JUHEHHOTO TapPMOHUYECKOTO
OCLIMJLIATOPA.

66. VYpaBuenue ['amunbTOHa-fAKOOM  [UISI  MaTepUAIILHOM  TOYKH,
JBIDKYIIEHCS B IIEHTPATIbHO-CUMMETPUYHOM IIOJIE.

67. Ou3n4eCcKHil CMBICT ITOJIHOTO UHTETpaa.

68. MeTon pazenenus nepeMeHHBIX JJ1s ypaBHeHUs [ aMunbToHa-Sk00H.

69. Ompenenenne MOJIHOTO UHTETpaa sl 00001IEHHO-KOHCEPBATUBHBIX
CUCTEM, JIJISl CUCTEM C [IUKINYECKUMU KOOPAUHATAMH.

70. OnTHKO-MEeXaHUYECKasi aHaJIoTusl [ 'aMuibTOHA.

71. IlepemeHHbIEC AEMCTBUE-YTOII.

72. AnrabaTuueckuii ”THBApUAaHT MEXaHUUYECKOW CHCTEMBI.

73. Yrael Ditnepa.

74. Teopema Dilnepa 0 NBMKEHUU TBEPIOrO Tejia C OAHON HEMOJBUKHOU
TOYKOM.

75. Kunemaruueckue GopmyJisl Didsiepa.



76. CBsi3b MEXKIy CKOPOCTSIMHM MAaTE€pPUaJIbHONM TOYKH OTHOCUTEIBHO JBYX
IPOU3BOJIBHBIX CUCTEM OTCYETA.

77. VYpaBHeHUsT  JBWXKCHUS  MaTEpUaIbHOM  TOYKU  OTHOCUTEIIBHO
HEWHEPLUHUAIBHOW CUCTEMBI OTCUETA.

78. 3aKOoHBI U3MEHEHUS UMITYJIbCA, KHHETUYECKOTO MOMEHTA U SHEPTUU
TBEPJIOTO TEA.

79. Kunetnueckas S3HEprus BpaleHUsI.

80. Tenzop unepuuu.

81. ['naBHBIE OCH MHEPIUHU.

82. Jlunamuueckue ypaBHeHus Ditniepa.

83. [lonoxenne paBHOBECUS MEXaHUYECKOW CUCTEMBI.

84. CoOcTBeHHBIE OJTHOMEPHBIC KOJICOaHUSI.

85. IlonoxkeHue yCTOWYMBOIO pABHOBECUSI CHUCTEMBI C S CTEHEHSAMH
CBOOO/IBI.

86. Cucrema ypaBHeHuii Jlarpanxa s MEXaHUYECKOU CUCTEMBI C S
CTENEHSIMU CBOOO/IbI B OKPECTHOCTH MOJIOKEHUS YCTOMYUBOIO PABHOBECHSL.

87. HopManbHbIe KOOpIMHATHI U HOPMaJIbHbIE KOJIEOAHUSI.

88. Briny>kneHHbIe KOieOaHusl, pe30HaHC.

89. ®usuuecku OECKOHEUHO Maliasg YacTula. TeH30psl Aedopmariuii u
CKOpO-CTell Aedopmanui.

90. 3aKOH COXpaHEHUSI MAaCChl U YPAaBHEHHUE HETIPEPHIBHOCTH.

91. [ToBepXHOCTHBIE U OOBEMHBIE CUJIBI, TEH30P HANIPSKEHUS.

92. 3aKOH M3MEHEHUSI UMITYJIbCA, 3aKOH M3MEHEHHS MOMEHTA UMITYyJIbCa U
CUMMETPHS TEH30Pa HAIIPSKEHUI.

93. YpaBHEHME U3MEHEHUS KHHETUYECKOW DHEPTUN.

94. ®yHnaMeHTaIbHasl CUCTEMA YPABHEHUN CIUIOIIHOW CPEIbI.

95. WneanbHas )KUAKOCTh. Y pPaBHEHUS JIBUKEHUS UCATBHOM KUKOCTH,
ypaBHEHHE Duepa.

96. Unrerpansl bepuymu u Komm. CoxpaHeHue TUPKYISLUUA CKOPOCTH.
[ToreHunanbHOE TEYEHHUE.

97. IIoToKM UMITYJIbCA U DHEPTUH.

98. 3ByKOBbBIE BOJIHBI. BOJIHOBOE ypaBHEHHE.

99. Y napHbie BOJIHBI.

100. Bsskas xuakocTb. TeH30p HANPSHKEHUN U YPABHEHHUSI IBUKEHUS.
VYpas-uenne HaBbe-Crokca.

101. TeH30p HANPSHKEHUI TBEPIOTO TENA.

102. Moaynb caBura, MOJIyJib 0ObEMHOTO CXKATHSL.

103. Yopyrue BOJIHBI B TBEPJOM TEIE.

5. IlepedyeHb OCHOBHOM U JOMOJHUTEIBHON Y4YeOHOW JUTEpaTyphl,
HEO0OXOMMOM ISl OCBOCHUS TUCITUTIIUHBI (MOTYJIs)

5.1 OcHoBHas1 iMTEpaTypa:

1. Jlanmay JI.A., Jludmmu E.M. Teopernueckas pusuka. T.1 Mexanuka, M.,
dusmaTiur, 2021.- 224 C. HNwmeetcs B S5BbC "JlaHp"
http://e.lanbook.com/books/element.php?pll_1d=2231



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

2. TazokoB, ®.X., TazwokoB, b.®. 3amanus no kypcy "Teopernueckas
MEXaHMKa. JIMHAMUKa TOYKH M MEXaHHYECKON CHCTeMBbI". Y4eOHO-METOIHUCCKOS
nocoowue / Kazan. penep. yu-1T, Mex.-mart. dak.; —Kazanb: [Kazanckuit yausepcuter],
2021.-27 c.

3. 2. Hukutun H.H. Kypc teopetmueckoit mexanuku. Jlans, 2021, 720 c.
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=1807

5.2 JlonosiHUTEILHAS JIATEpPATypa:

I. Crpenkon C.IL MexaHuKa. JlaHb, 2005, 560 C.
http://e.lanbook.com/books/element.php?pll_cid=25&pll 1d=589

2. COopHHMK KOpPOTKHX 3aJia4 1o TeopeTuueckoi mexanuke. [lox pen. Kene
0.3., U3narensctBo: Jlanb, ISBN:978-5-8114-0826-9, 3-e¢ u3n., crep., 2009, 368
ctp. http://e.lanbook.com/books/element.php?pll 1d=183

3. Hwurmarymna P.M. Mexanuka croomHou cpensl, Kunemaruka.
Junamuka. Tepmonunamuka. CTaTucTUuecKas JUHAMUKA: YYEOHUK JIJIsl CTYJICHTOB
BbICIINX y4eOHbIX 3aBefeHuil. — MockBa: [DOTAP-Menua, 2014.— 639 ¢

5.3. Ilepuoguyeckne U3IaHUs:
. Bectruk CIIOI'Y.Cepusi: MatemaTuka. Mexanuka. ACTpOHOMUS
. XKypHan npukiagHoi MEXaHUKU U TEXHUYECKON (PU3UKH
. Kypnan Texuudeckou pu3nku
. XKypHai sxcriepuMeHTaIbHON U TEOPETUUECKON (DU3UKHU
. 3Bectusa BY30B.Cepusi: Ousnka
. UmxenepHas ¢uznka
. [TucpMma B sxypHaJ TEXHUUECKOU (PU3UKH
. [IpukitagHast MEXaHHUKa
. [TpukiagHas MexaHuKa U TEXHUYECKas pusnka
10. Teoperuueckas u MaTeMaTuyeckas pusuka
11. VYcnexu mexaHuku
12. VYcnexu gpuznyueckux HayK
13. VYuenble 3anucku Ka3zaHCKOro TroCyAapCTBEHHOIO YHUBEPCUTETA:
cepusi: DU3MKO-MaTEMaTUUECKUE HAYKH

O 001NN bk W —

6. IlepeueHn pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEpHET», HE0OXOAUMBIX JJIS OCBOCHM S IUCIHMILIMHBI (MO1YJIA)
http://www.kubsu.ru/node/1145  DnekTpoHHblE  pecypchl  OMOIUOTEKH
KyoI'yY
eLIBRARY — Hayunas snextponHas 6ubauoreka http://elibrary.ru/

7. MeTtoauyeckue YKa3aHMA I O0y4YalOLUMXCHA 10 OCBOCHHUIO
AUCHHUIUIAHBI (MOIYJIs1)

3ager IMPOBOJUTCA B KOHIIC CEMCCTPA. Ha 3auete OLCHHUBAIOTCA IOJTYYCHHBIC
TCOPECTUUCCKUC U NPAKTUUYCCKUE 3HAHHA, UX IMPOYHOCTH, PAa3BUTHUC 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/

MbINJICHUA, HpI/IO6p€TCHI/IC HaBBIKOB  CaMOCTOSITEILHOMN pa6OTBI, YMCHHUC
CUHTC3UPOBATDH IMOJTYUYCHHEBIC 3HAHUA U IPUMCHATD HX.

8. Ilepeyenr HMHMPOPMANMOHHBIX TEXHOJIOTHH, HCIOJb3yeMbIX HpPH
OCYyLECTBJIEHNH 00pa30BaTEeJILHOIO MPOLECcCa MO JUCHHUILIMHE (MOAYJI10) (IpH
HE00X0AMMOCTH)

8.1 Ilepeyenb HEOOXOAMMOTO IPOTPAMMHOI0 00ecIIeYeHMsI
He mpeoyemca

8.2 Ilepevyenb He0OXOAUMBIX HHPOPMAIMOHHBIX CMIPABOYHBIX CHCTEM

http://elibrary.ru/ eLIBRARY — Hay4nas snexktponHas OubanoTeKa.

http://www.edu.ru - Katanor o6pa3oBaTenbHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas SHIMKIIONEAU « BUKHIIEIUSY .

http://www.college.ru - caliT, coaepKallMid OTKPHITbIE YYEOHHKH IO
€CTECTBEHHOHAYYHBIM JUCITUTLIMHAM.

http://www.edu.ru - Poccuiickoe o6pazoBanue - denepanbHblii mopTal.

http://www.elementy.ru - caldT, cojaepxanuii uHOOPMAIMIO IO BCEM
pazzenam JIUCIUTUIHHBIL.

http://www.krugosvet.ru - cereBas sHIMKI0oNeAUs «Kpyrocer.

http://www.naturalscience.ru - CcallT, TOCBSUICHHBIA  BOIIpPOCaM
€CTECTBO3HAHMUSL.

9. MaTepuajibHO-TeXHHUYeCKasi 0a3a, HeoOXoauMasi 1JI1 OCYIIeCTBJIECHHUSA
00pa30BaTeJIbHOIO NMPoLecca Mo AUCHUIINHE (MOIYJII0)

JlexuroHHas ayAUTOPUS C MYJIbTUMEIUUHBIM 000PYJOBaHUEM, JICKIIUOHHAS
ayJIMTOpHSL.


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/

