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1 ]_Ie.]'ll/l U 331294 U3YYCHUA THCHUILJIMHDbI

1.1 Ieab TUCHUTLIMHBI

Kypc «DnexkTpuuecTBO W MarHeTU3M» HaIleIeH Ha TOJyYeHHE Oa30BBIX
3HaHUU IO OJHOMY M3 OCHOBHBIX pPa3/esioB KiIacCHYECKOU (hU3MKH — MexaHuke. B
paMKax JaHHOTO Kypca CTYJICHTBI JOHKHBI H3YUYUTh METOIbI TEOPETHYCCKOU
MEXaHHUKW U MEXAHUKHU CIUIOUIHBIX CPeJl, TMHAMUKHA KOHEYHOMEPHBIX TOJIOHOMHBIX
MEXaHUYECKUX CHCTEM C HJICAJIbHBIMA CBS3SIMH, HAYYUTHCS HMCIIOJIb30BATh
pa3IMuHbIe METOJBI JIJIi PEIICHUS KOHKPETHBIX (PU3MYECKHUX 3ajJad Ha
COOTBETCTBYIOIIEM CIEUATIBHOCTH YPOBHE.

1.2 3agauy AMCHUIIITHHDI

* packpbiTb  poib  (yHIAMEHTAIBHBIX  IPUHIMIIOB W  METOIO0B
TEOPETUICCKON MEXaHUKU;

* HAy4MTh MCIIOJB30BAaTh COBPEMEHHBINM MaTeMaTUUECKUN anmapar JIJis
pellIeHUsT KOHKPETHBIX 33/1a4 TMHAMUKU;

* paccCMOTpPETh OCHOBHBIE TIPOOJEMBI TEOPETHUCCKOM MEXaHUKH U
MEXaHUKH CIIOIIHBIX CPe

* chopMupoBaTh y CTYJACHTOB 3HAHUS U HABBIKM, TO3BOJISIONINAE
CaMOCTOSITEJILHO pelllaTh MPUKIAJAHBIC 33/1a4U

1.3 Mecto aucHUMIUIMHBI (MOAYJsI) B CTPYKType 00pa30oBaTe/bHOM

NPOrpaMMBbl

JuciuminHa «NIeKTPUYEeCTBO M MarHeTH3M» OTHOCHUTCA K 00S3aTelbHON
BapUaTUBHOM 4acTH B HM3ydyeHHH Mopaynsa "OCHOBBI NPEAMETHBIX 3HAHWM IO
npopuino «Pusnka»" U sABIsSETCS 0a30BBIM TEOPETUUYECKHUM U NPAKTHUYECKUM
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 IlepeyeHb IUIAHHPYEMBIX Pe3yJabTATOB OOYYE€HUSl MO JAUCIHUILINHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHUPYEMBIMHM Pe3yJIbTATAMH OCBOCHUS
00pa3oBaTeJIbHOM MPOrpaMMBbI

I1K-1 CriocobeH ocBanBaTh U UCMOIb30BaTh 0a30Bble HAYUYHO-TEOPETUUYECKHE
3HaHUS W TPAKTUYECKHME YMEHHUS 10 TEXHOJOTMYECKOMY M (U3NYECKOMY
00pa3zoBaHMIO B TPOPECCHOHAIBHON ACSATEIBHOCTH.

IIK-2 CnocoOeH KOHCTpYHpOBaTh COJEP)KAaHHE TEXHOJIOTHYECKOTO U
dbuzndyeckoro oopazoBanus B coOoTBETCTBUU ¢ TpeOoBaHusIMU OI'OC 0CHOBHOTO U
cpeaHero oOmiero oOpa3oBaHUs, C YPOBHEM pa3BUTHUSI COBPEMEHHOM HAyKU M C
y4E€TOM BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroImmnXCs.

N3yuenune nanHoM yueOHON AUCIUIUIMHBI HATIPABJICHO HA (DOPMHUPOBAHUE Y
oOy4arormxcs oowexyrvmyprou komrerenuuu (/1K)

No WNHupekc Conepxxanue B pesynbpraTe u3ydeHus y4eOHOM TUCITUTIIAHBI
. 1; KOMIIET | KOMIETECHIIUH o0y4arommuecs JOIKHbI
" | eHUMM (vn e€ yactu) 3HATH \ yMeThb \ BJIAIETH




e Nunexc Coneprkanue B pesynbpraTe u3yueHus yueOHOM TUCIUIIINHBI
" | xommer KOMIIETCHITNH oOy4aromuecs: JOIKHbI
R e (unu e€ yacTn) 3HATh yMeTh BJIAJIE€Th
MK-1 Criocoben 0a30ByI0 MIPOJIEMOHCT 0 BIIAJIETh
OCBauMBaTh U TEPMHUHOJIOTHIO, UPOBATh HaBBIKAMU
UCTIOJIb30BATh OTHOCSIIYIOCS K MIPUMEHEHUE UCTIOJTb30BaTh
0a30BbIC HAYYHO- | Pa3IHYHBIM Pa3INYHBIX 0a30BbIC
TEOPETHYECKHE pazzaenam METO/IOB IpU TEOPETUIECKU
3HAHHS U TEOPETUICCKON peleHUH € 3HAHUS IS
MPAKTUICCKHE MEXaHHUKH U KOHKPETHBIX pelieHus
YMEHHUSI 10 MEXaHUKHU 3aja4 AMHAMUKH; | mpodeccroHa
TEXHOJIOTUYECKOM | CIUIONIHBIX CPE; e pemarh JBHBIX 32184
IK-2 y 1 QU3NYECKOMY | ®  CIIOCOOBI 3a/1ayu 1o ®  BIAJACThH
00pa3oBaHUIO B OIMCAHMSI BYOKCHUS | JaHHOU HaBbIKAMU
po(QeCcCHOHANIBH | MEXaHHYECKUX JUCITUTUIAHE; PUMEHSTH HA
O JIEATENLHOCTH CHUCTEM,; ®  IIPOBOJUTH MPaKTHKE
e  (opMynupOBKY | YMCICHHBIE 0a3oBbIC
Criocoben OCHOBHBIX TEODEM U | PacyeThl npodeccrona
KOHCTPYHPOBATh 3aKOHOB COOTBETCTBYIOIIU | JbHBIC HABBIKU
COACPKAHHC TEOPETHYECKOI X (PU3UYECKUX e  BIANETH
TEXHOJIOI'MYECKOI'O
I N—————— MEXaHUKHU U BCJIMYMH B HaBBIKAMU
oGpasoBaHms B MEXaHHUKHU OOIIETIPUHSATHIX UCIIOJIb30BATh
COOTBETCTRIIL C CIUTOIIHBIX CPe]] cucTeMax CIICIIUATT3HPO
TpeGOBAHMAMH C/IMHHIL; BaHHBIC
®I'OC oCcHOBHOTO 3HAHHUA B
U CPEIHEro 00IIEero obmactu
o0paszoBaHusi, C bu3uKA 11
YPOBHEM pa3BUTUS OCBOCHUA
COBPEMEHHOMN POQHIBLHBIX
HAayKH 1 C yUCTOM (bH3I/IquKI/IX
BO3PACTHBIX 5 JHCITHTITHH (B
0COOCHHOCTEH
obyuatomXCA COOTBETCTBUU

c mpoduieM
MOJITOTOBKH)




2. CTpyKTYypa M coaepKaHue UCHUILTHHbI
2.1 PacnipenesieHue TPyA0€MKOCTH IMCHMILIMHBI 110 BUAAM padoT
OO6mast TpyaoEMKOCTh JUCHMIUIMHBI COCTaBisgeT 3 3ad.ed. (4Yaca), uX
pacmpeneneHre o BUaaM padoT MpeACTaBICHO B Tabnwuile (0 cmyodenmos 3D0).

Bun yuebHoit paboThl Bcero Cemectpbl
4acoB 3 — T -
AyauTopHble 3aHATHS (BCero) 12 12 - - -
B ToMm uncne: - - -
3aHsTHS JEKIUOHHOTO THIA 4 4 - - -

3aHATHUSI CEMUHAPCKOTro TUIIA (CEMUHAPBHI,

NPaKTUYCCKHUE 3aHATHS, TIPAKTUKYMBI, TA0OpaTOPHBIE 8 8 - - -
paboThI, KOJUTOKBUYMBI U MHBIC aHAJIOTUYHBIC

3aHSTHUSA)

CamocrosiTesibHas padora (Bcero) 87 87 - - -

B ToM uncie: - - -

- H0020MOBKA K JAEeKYUusiAm ; - - -

- H0020MOBKA K cemunapam . - - -

Yacvr KOHMpOIUPYEMOLl CAMOCMOSIMeNbHOU padomul - - -

Bun npomexxyTouHo# aTTectanuu (3a4eT, 9K3aMeH) 8,7 8,7
Ok3 Ok3 ) ) )
O61mas TpyA0eMKOCTh yac 108 108 - - -
3ad4. €]I. 3 3 - - -

2.2 CTpyKTypa JTUCHMILIUHBI:

Pacnipenenenne BumoB yueOHON pabOTHl U MX TPYAOEMKOCTH MO paseiam
JTUCITUTITIHBL.
Pa3nensl quctUIuivHb, u3ydaeMbie B 3 ceMectpe (05 cmyoenmos 300)

KonmuecTBO 4acos

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

b1.0.20.5 dnexkmpuuecmeo u maznemusm

DJIEKTPOCTATUYECKOE MOJIE B
BaKyyMme. MarHuTHbI€ LIETIU Ha
1. IMOCTOSTHHOM TOKE. 3aKOH ITOJTHOTO 14 2 - 12
TOKA. AHAJOTUSI TIEKTPUUECKUX U
MarHUTHBIX ITOJIEH




Teopema Octporpaackoro-I"aycca.
ONEeKTpUYECKNE MALINHBL
Hasnayenue u KOHCTpYKIUH
TpaHc(OpMaTOPOB.

14

12

[Torenuuan u pabora
ANEKTPOCTATHYECKOIO Mo, Pacuér
MAarHUTHBIX LENEN TOCTOSTHHOTO
TOKa. MaruuTHbIe eI
NEepPEeMEHHOT0 ToKa. (3agaun
pacuéra. AITOPUTM pacuéra).

14

12

HusnexkTpuku B
ANEKTPOCTATUYECKOM IIO0JIE.

14

12

[IpoBoaHUKY B
3JIEKTPOCTATUYECKOM I10JIE.
N3mepenne HHIYKTUBHOCTH U
€MKOCTH.

14

12

OMHCCHS 3JIEKTPOHOB U3
MPOBOJHUKOB. KOHTaKTHBIE
SIBJICHUS HA TPAHULIAX
NpoBOJHUKOB. [[0CTOSAHHBII
AJIEKTPUYECKUM TOK.

14

12

DNEeKTPUYECKUI TOK B rasax.
[Tpon3BoICTBO U pacnpeaeneHue
AJIEKTPUYCCKOM sHeprun. TexHuka
0e30macHOCTH

15

15

UKP

0,3

Konmponw

8,7

Bcero

108

4 8

87

2.3 Conep:xkanue pa3iejoB AMCIHUTIIAHBI:

2.3.1 3aHaTHA JeKIMOHHOI0 THIIA

HaumenoBanue pa3aciioB

Copepxanue pazziena

®opMa TEKyIIEro
KOHTPOJIS

2

3

4

b1.0.20.5 dnexmpuuecmeo u macuemusm




DJIEKTPOCTATUYECKOE MOJIE B
BakyyMe. MarHuTHBIC LIETIH
Ha IIOCTOSIHHOM TOKe. 3aKOH
[MOJIHOT'O TOKAa. AHAIOTUs
3JIEKTPUYCCKUX ¥ MAarHUTHBIX
oJIei

dnekmpocmamuka — pasoer,
uzyyarouui cmamuueckue
(HenoosudicHbie) 3apsadbl U C8s3aHHbIE 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 MEXaHHKE. JieKmpuyecKue u
MacHummuble TONS — YaCTHBIA Ciydai
Oosiee OOLIETO —IIEKMPOMAZHUMHOZ20
nona (OMII). Ouu MoryT mopoxiathb
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
teopemMbl OcTporpaackoro-I'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
AIEKTPOCTATUYECKOTO TOJIA.
Pacuér MarHuTHBIX 11I€EN
ITOCTOSIHHOT'O TOKa.
MarauTHbIC LIETTH
IIEPEMEHHOT0 TOKa. (3agaun

pacuéra. AIrOpuTM™M pacuéra).

Cywecmsyem u opyeoul cnocod
ONUCAHUS NOJISL — C NOMOWBIO
nomenyuana. OIHAKO IS 3TOTO
HEOOXOIMMO cHavaia 0oKda3amb, 4TO
CUbL DIICK-

TPOCTATHYECKOTO OIS
KOHCEep8amugHul, a CaMo noJie
nomenyuaibro.J1as Toro, 4To0bI
JI0Ka3aTh, YTO JEKTPOCTATHUECKOE
T10JIE MOTEHITNAIBLHO, HYKHO JI0Ka3aTh,
YTO CHJIBI 3JIEKTPOCTATUIECKOTO TIOJIsI
KOHCEpBa-TUBHBI. 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 MOYex.
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
nojie HOMEeHYUAIbHO.

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

E Ek . Utak, kak 1 B MeXaHUKE, 11000€
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=, 10 y ausiektpukoBp 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
NEeKMPULECKO20 NOJISi HA3bl8AEMC s
nonapusayuei. CnocobHocms K
ROAAPUZAYUU ABTISLeMCSL OCHOBHBIM
ceoticmeom ousnekmpuxos. B 1920 2.
Ovla OMKpbLIMA CNOHMAHHAS
(camonpoussonvhas) noaapuzayus.
Cuauana eé obuapyoscunu y
KPUCTAILILO8 Ce2Hemo8oll
conu(NaKC4H406-4H20), a 3amem u
¥y Opyeux Kpucmannos. Bcio smy epynny
gewecms Ha38alU Ce2HemodIeKMpPUKU
(unu gheppoanexkmpuxu). /lemanvroe
uccnedosanue OUIIeKMpUYecKux
cB0LICM8 2mux ewyecma Ovlio
nposedero 6 1930 — 1934 2. U.B.
Kypuamosvim 6 nenunepadckom
@uzuueckom mexuuxyme. Bce
CecHemoINeKMpUKU 0OHAPYIHCUBAIOM
DE3KYI0 AHU30MPONUIO CEOUCME
(cecnemoanekmpuyecKkue c8oUCmMaa
MO2ym HAO00AmMbCsl MOJILKO 800Jlb
00HOIU U3 ocell Kpucmanna). ¥
UBOMPONHBIX OUITIEKINPUKOB
ROAAPUZAYUSL 8CEX MONEKYT OOUHAKO8A,
¥V QHU30MPONHBIX — NOAAPUZAYUSL, U
Cne0o08aAMelbHO. 8eKIMOD NOASADUZAUULL

YcTHBII

orpoc




[IpoBOgHUKY B
ANEKTPOCTATUYECKOM ITOJIE.
N3mepennie HITyKTUBHOCTH U
E€MKOCTH.

B npoBonHKKax UMerOTCs
AIIEKTPUYECKU 3aPsKCHHBIC YaCTHIIBI —
HOCHUTEJH 3aps/ia (3JEKTPOHBI B
MeTasu1ax, MOHbBI B 3JIEKTPOJIUTAX),
CIOCOOHBIE MepeMEIIaThCs M0 BCEMY
00BeMy MPOBOTHUKA O] ICHCTBUEM
BHEIIHETO

ANEKTPOCTATHYECKOIO 1oJjisi. B
HACTOSAIIEM pa3/iesie Mbl OTPaHUYUMCS
paccMOTPEHHEM TBEPJIBIX
METAJJINYECKUX TPOBOJIHUKOB.
Hocwurensimu 3apsia B MmeTamiax
SABIISIOTCS JIEKTPOHBI TPOBOAUMOCTH.
OHU BO3HUKAIOT TP KOHJICHCAIINH
apoB MeTaJlja 3a cueT
0000111eCTBICHHS BaJICHTHBIX
AIIEKTPOHOB.

[Tpu OTCYTCTBUU IICKTPOCTATHUECKOTO
MOJI1 METAITTUYECKHUI MPOBOTHUK
SIBIISICTCS DJIEKTPUICCKH HEUTPAITBHBIM
AIIEKTPOCTATUYECKOE T1OJIE
C03/1aBaeMO€ MOJIOKUTEIHHBIMH U
OTPHUIIATENILHBIMU 3aps/ilaMU BHYTPU
HEro KOMIIEHCUPYETCH.

[Tpu BHECEHHU METAIITMYECKOTO
MIPOBOJIHHMKA BO BHEITHEE
AIIEKTPOCTATUYECKOE T10JIE, DNIEKTPOHBI
MIPOBOJIMMOCTH TIEPEMEIIAOTCS
(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

ANEKTPOCTATUUECKOE MOJIE UMEEM:

* [losienenue y 3apsacenHoU
NOBEPXHOCU HA Memailie 3apsaoa
NPOMUBONONIOHCHO20 3HAKA —
IIeKMPOCMamuieckas UHOYKYus.
Imom npo-

yecc ouensb kpamok ~ 10-8 c.

* Jnekmpocmamuueckoe
IKPAHUPOBAHUE — 8HYMPb NPOBOOHUKA
none He NpoHUKaem.

* Bo 6cex mouxax 6Hympu npo8oOHUKA
E =0, aso 6cex mouxax na
nogepxnocmu 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.
Kax ToJIbKO OH IbITaeTCs 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 CBOOOIHBIX AJIEKTPOHOB
MOJAYMHSIETCS 3aKOHAM UJI€aTbHOTO
raza. CiiemoBaTeIbHO, B COOTBETCTBUM
¢ pacnpeneneHueM MakcBemia npu
TeMriepatype, oTimunol ot 0 K, B
MeETaJlie €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 meaamu (SmMummepamu) 8
8AKYYM UNU OpYeYyI0 cpedy Ha3hIBACTCS
mepmoINeKmpOHHOI IMUCCUEIL.
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 T0CTATOYHO BBICOKOU
TEeMIEpaType HaJ MOBEPXHOCTHIO
MeTallIa co3aaeTcs OThUIIATEILHO

ITnceMeHHEBIN
Onpoc B  KOHIIE
nexmwn (10 MuH)




DNEeKTPUYECKUM TOK B rasax.

[IpousBoacTBo 1
pacnpezeneHue
JIEKTPUYECKON JHEPTUU.
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’KaOIIHMI HAC BO3AYX SBISETCA
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 LIEeTIb UCTOYHHUKA 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 2J1eK-
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,
PEHTTEHOBCKUX U raMMa-irydel, a
Takke anb(da, 6eTa 1 KOCMUYECKUX
JTy4eHn.

CobecenoBanue




2.3.2 3aHATHS CEMUHAPCKOI0 THIIA HE MPEeIyCMOTPEHbI

2.3.3 JlaGopaTopHbIe 3aHATUSA
He npedycmompenni

2.3.4 IIpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
He npedycmompeno

24 Ilepeuyenn Y4eOHO-MeTOANYEeCKOro o0ecnevyeHust i) 6
CaAaMOCTOAATEILHOM PA0OTHI 00yYAIOMIUXCH 10 JUCHHUILINHE (MOAYJII0)

IlepedyeHp yueOHO-METOAMUECKOr0 00eCIeYeH sl JUCLUIUIMHBI [0 BBITOIHEHUIO
Ne CaMOCTOSITENIbHOM pabOThI
1 3
l. Kacarkun A.C., Hemuos M.B. Onexkrporexnuka. 12-e usna., crep. M: U3a. uentp
"Axkagemus", 2016. — 538 c.
2. Hanunos N.A. Obwas snexrporexHuka. M.: Beicias mkona, 2016.
3. [Tpoma B.M. Dnekrporexnuka: yueOuuk / M. Uzn.ientp «Akanemusy», 2015. — 288 c.

3. O6pa3zoBaTe/ibHbIE TEXHOJIOT U

B cootBerctBuu ¢ TpedoBanusmu OI'OC npu peanuzanuu pa3indHbIX BUI0B
yueOHOW paboTel B mpolecce H3ydeHus aucuuiiiuHbel «Mctopus uznkm»
IpeIyCMaTPUBAETCs] UCHOIb30BAaHUE B yUEOHOM IPOLIECCE CIEAYIOMINUX aKTUBHBIX
Y UHTEPaKTUBHBIX (JOPM MPOBE/ICHUS 3aHATHUI:

® JICKIINH;

® [I0/IFOTOBKA MMMCbMEHHBIX pedepaToB IO TEMaM Kypca;

Temoil pedepata [g0KHA OBITh HMCTOPUS OTKPBITHUS KOHKPETHOTO
(u3MUECKOro 3aKOHa WJIM Pa3BUTHE MPEACTABICHUN O MPHUPOAE KOHKPETHOIO
apienust. Kpome toro, Temoii peepara MOKET CIIyKUTh Hay4dHas AeSTEIbHOCTb
B 001acTy (PU3HUKHU OTAENIbHBIX YUEHBIX U HAyYHBIX LIKOJI.

AKTHUBHBIE METOAbl OOy4YeHUs (JEeJOBblE WIPbI, HAyUHbIE MPOEKTHI):

Pemenue 3a1a4 UCCIICAOBATCIIbCKOI'O XapPaKTCPpa Ha IIPAKTHUUCCKUX 3aHATUAX.

4. OueHOYHBbIE CpeICTBAa ISl TEKYHIero KOHTPOJIS YCHEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTANNM

4.1 ®oHI OLEHOYHBIX CPEJICTB sl IPOBEICHUs TeKYIeill aTTecCTauuu

TemaTHKka KOHTPOJILHBIX Pa0doOT

1. Kunemaruka wartepuanbHOil TOUKU. WHTErpupoBaHHe ypaBHEHUU
JNBWXXEHUS. J|BH>KEHNE B LICHTPAJIbHO-CUMMETPUYHOM I10JIe. YpaBHeHuU Jlarpanxka
1 pona.

2. YpaBuenus Jlarpanxka 2 pona. KaHoHnueckue ypaBHeHus ['amuinbTOHA.
Meton Payca. Cko6Oxka Ilyaccona.



3. Kanonwyeckne mpeoOpaszoBanus. YpaBHeHue [ammibToHa-SAK0OM.
YpaBHEHUS ABUXKEHUSI OTHOCUTEIBHO HEMHEPIIMATIBHBIX CUCTEM OTCUETA.

4. Jlunelinble KkosieOaHUWsl. YpaBHEHUs JBUXKEHUS TBEPJOro Teia.
NneanbHasi, BA3Kask KUJIKOCTh. 3BYKOBBIC U YJApHBIC BOJIHBI. T€OpHUs yIpyrocTH.

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. OrpanuueHHas 3agaya Tpex Te.

2. CoOcTtBeHHBIE KOJI€cOaHUSA CHCTEM MOJ JAEUCTBHUEM OOOOIEHHO-
NOTEHIMAIBHBIX U TUCCUTIATUBHBIX CHUII.

3. JIBr>keHME OTHOPOIHOTO 1IApa MO TWIOCKOCTH IPU HAIMYNAH TPEHUS.

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

5. VYpaBHeHUs IBWKEHUS MaTEpUaIbHOW TOUYKHU BOJIM3M NOBEPXHOCTHU
3emiu.

6.  IlnmockomapaienbHOE ABUKEHUE TBEPIOIO TENA.

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

8. VYpaBHeHusa Yutrrekepa u Jko0u.

9. DKCTpEMAIIBHOE CBOWCTBO IEUCTBUA 0 | aMUIIBTOHY.

10. OO sneMeHTapHOI TEOPUHU TUPOCKOTIA.

4.2 ®oHI OUEHOYHBIX CPEACTB /JJs1 NPOBEJCHUS IPOMEKYTOUYHOM
arrecTauum

IIpumepHBbIe BONIPOCHI IK3AMEHY:

1. IlepemenieHue, CKOpOCTh, YCKOPEHUE MATEPUATIBHON TOYKH. 3aKOHBI
Hpro-tona.

2. 3aKOHBI U3MEHEHHS U COXPAHEHUS UMITYJIbCA, KHHETUYECKOIO MOMEHTA U
SHEPrUu MaTepuagIbHON TOYKU, CUCTEMbI MATEPUAIBHBIX TOUECK.

3.0xnomepHoOe ABwkeHue. [Ipumep konebaHui MIOCKOro MaTeMaTH4YeCKOTO
MasITHUKA.

4. luTerpasibl  JBMOKEHUSI  MATEPUAIIBHOM  TOYKM B ILIEHTPaJbHO-
CHUMMETPUYHOM TOJIE.

5.Bekrop Jlarutaca-Pynre-Jlenua.

6. lnpuHUTHBIE TPAaeKTOPUM NMPHU JBIKCHUN MaTEpPUATLHON TOYKH B KYJIO-
HOBCKOM II0JIE.

7. ®UHUTHBIEC TPACKTOPUU TIPU JIBUKEHUN MATEPUAIBHON TOYKHU B KYJIOHOB-
CKOM TIOJIE.



8. Tpakropus u 3aKOH ABMKEHHSI MATEPUAIBHOW TOYKH B LEHTPAIbHO-
CUMMETPUYHOM TIOJIE.

9. Touku MOBOpPOTA TPACKTOPHH.

10. Tpernii 3axon Kennepa.

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

12. YcnoBue najieHust 4aCTULIbl Ha LIEHTP.

13. Koppekuus TpaeKTOpUH JIBHKEHUSI KOCMUYECKHUX alapaToB.

14. 3agaua nByx ten. [loHaTHE NPUBEAEHHOI MACCHI.

15. CucremMa neHTpa Macc JByX MaTepuaIbHbIX TOYEK.

16. ITocTaHoBKa 3a/1a4u O pacCESTHUU YACTHIL.

17. ludbdepenmumanbaoe 3¢ HEKTHBHOE CEUCHHUE PACCESTHUS.

18. Paccesinue wactuil B KyJioHOBckoM noiie. opmyna Pesepdopaa.

19. Knaccudukanus cszeil. neanbHbie, FTOJIOHOMHBIE CBSI3H.

20.  JledicTBUTENBHOE,  BO3MOXKHOE,  BHPTYyaJIbHOE  IEPEMEIICHUE
MAaTEpPUATbHON TOUKHU.

21. OcHoBHas 3a7jaua MEXaHUKU cUCTEeMbl N MaTepualbHbIX TOYEK C k
UJIeaIbHBIMA TOJIOHOMHBIMU CBS3SIMH.

22. Meton HeompeIeICHHbIX MHOKUTENEH Jlarpanxka.

23. YpaBuenus Jlarpamxka 1 pona (¢ peakuusiMu CBsI3eil).

24. Jluddepennmanbuplii BapuaniMoHHbli npuHiun [lanambepa-Jlarpanxa
(OCHOBHOE ypaBHEHHE MEXaHUKH ).

25. TlonsiTHE HE3aBUCUMBIX 00OOIIIEHHBIX KOOPIUHAT.

26. VYpaBuenus Jlarpamxka 2 poaa (B HE3aBHCHUMBIX OOOOIICHHBIX
KOOPJIMHATAX ).

27. CrpykTypa KUHETHUYECKOW SHEPIMM B HE3aBUCHUMBIX OOOOIIEHHBIX
KOOpANHATAaX.

28. Crpykrypa 000OIIEHHO-IOTEHIIMAIIBHOM JSHEPIrUU B HE3aBUCHUMBIX
0000I1IEHHBIX KOOpANHATAX.

29. Cuna Jlopeniia — npumep 000011IEHHO-MTIOTEHIIMATBHOMN CHIIBI.

30. Crpykrypa auccunaTuBHOM (¢GyHKIMKM Panes B He3aBUCUMBIX
0000I1IEHHBIX KOOpAUHATAX.

31. IIpuHIMIT BUPTYaIbHBIX IEPEMEILICHUM.

32. ®yskuus Jlarpanxa. Cucrtema ypaBHeHuil Jlarpanxka 2 ponma s
0000IIEHHO-TTOTEHIIUATIBHBIX MEXaHUYECKUX CUCTEM.

33. [Toasarue 0000IIIEHHON CUJIBI.

34. [lonsTre 0000ILIEHHOTO UMITYJIbCa, 000OIIEHHOM SHEPTHUH.

35. 3akoHbl HM3MEHEHHS M COXpaHEHUs OOOOLIEHHOIO HWMITyJbCca U
0000IIIEHHOW YHEPTHUHU.

36. CtpykTypa 0000IIEHHOTO UMITYJIbCa, 0OOOIICHHONW YHEPruu, QYHKIIHH
Jlarpanxa B 0000IIIEHHBIX KOOPMHATAX.

37. ®yukuus Jlarpanka TMHEMHOTO TApMOHUYECKOTO OCIUILISITOPA.

38. Oynkuus Jlarpanxa 371€KTPUUECKOTO 3apsija B 3JIEKTPOMArHUTHOM
noJje, 3aJapaeMoM noreHuuanamu A, O.

39. Ilpuniun HauMeHblero AeicTeus ['amuinbroHa-OCTpOrpaacKoro.



40. Ilpunuun HauMessluero JneWctBus MonepTion-Jlarpanxka i
00001IEHHO-KOHCEPBATUBHBIX CUCTEM.

41. Teopema Herep. OpHopoaHocTh BpeMeHH. OIHOPOIHOCTH U
U30TPOMHOCTbH TPOCTPAHCTBA.

42. ®yuknus ['amunprona. KanoHnueckre ypaBHeHus ['aMuIIbTOHA.

43. OyHk1us ['amMmuiabTOHA TMHEHHOTO TAPMOHUYECKOTO OCHUIUISATOPA.

44. Oynkuusa ['aMUIBTOHA 3JIEKTPUYECKOTO 3apsiia B AJIEKTPOMAarHUTHOM
ToJIe, 3aJaBacMoM noTeHuanamMu A, O.

45. Oynkuus Payca. YpaBuenus Payca.

46. Meton Payca it cucteM ¢ HUKIMYECKUMU KOOPIMHATAMHU.

47. ®a3oBoe NpocTpaHCTBO, (hazoBas TpaekTopus. Teopema JlnyBumis.

48. CxoOka Ilyaccona, cBoiicTBa cko0Oku Ilyaccona.

49. Teopema Axo6u-Ilyaccona.

50. ®a30BbIil NOPTPET JIMHEWHOTO TAPMOHUYECKOTO OCIHIMILISITOPA.

51. ®a30BeI NOPTPET MATEMATHIECKOTO MASITHUKA.

52. OcoOble TOYKH JUHAMUYECKUX CHUCTEM.

53. OcoOble ToukH raMUIbTOHOBBIX cucTteM. Cemnaparpuca.

54. ®a30BbIil NOPTPET OCHUILIATOPA C 3aTYXaHUEM.

55. Meton ga30oBbIX TOPTPETOB B MEXAHUKE (PEIICHUE 3a/1a4U O JIBHXKCHUU
MaTepUabHON TOYKU B KyJIOHOBCKOM IIOJIE).

56. Meton kannHouyeckux npeodpazoanuit (KII).

57. llpousBoasmias GpyHKIUS KAHOHUYECKOTO MTPeoOpa3oBaHUs.

58. Meron KII B 3a1aue 0 IMHEMHOM TApMOHHYECKOM OCLUIUISTOPE.

59. Unrerpansubie nnBapuanTsl [lyankape.

60. CxoOka Jlarpanxa.

61. Teopema o cBsa3u ckoOok Jlarpanxa u [lyaccona.

62. dynnameHnTanpHbIe ckoOKH ITyaccona.

63. Meton ypaBHeHus ['amunbToHa-ko6u.

64. [Tonubiit maTETpan ypaBHenus ['amunbToHa-Ako0u.

65. VYpaBuenue ['ammibToHa-fAKOOM [JIi JUHEHHOTO TapMOHHYECKOTO
OCLIJLISITOPA.

66. VYpaBHenne ['amunbTOHaA-AKOOM I8  MaTrepuagbHOM  TOYKH,
JBIDKYIIEHCS B IIEHTPATIbHO-CUMMETPUYHOM TIOJIE.

67. ®u3nyeckuil CMBICI MTOJTHOTO UHTErpaia.

68. MeTon pa3neneHus mepeMeHHbIX JJ1s ypaBHeHus [ amunbToHa-SAKk0o0w.

69. OmnpeneneHue MOJHOrO HHTErpana A1t 0000ICHHO-KOHCEPBATUBHBIX
CUCTEM, JJISl CUCTEM C LIMKIMYECKUMU KOOPAUHATAMH.

70. OnTuko-MexaHuueckas aHajuorus ['amuinbToHa.

71. IlepemeHHbIE NENCTBUE-YTOI.

72. AnnabaTuuecKuii MTHBapUaHT MEXaHUYECKOU CUCTEMBI.

73. Vbl Dunepa.

74. Teopema Ditnepa 0 JIBUKEHHHM TBEPJIOrO Tejla C OJHOW HEMOABUKHOMN
TOYKOM.

75. Kunematuueckue Gpopmyiisl Ditnepa.



76. CBsi3b MEXAYy CKOPOCTSIMHU MaT€pHaJbHOW TOYKHM OTHOCHTENIBHO IBYX
MIPOMU3BOJIBHBIX CUCTEM OTCUETA.

77. VYpaBHeHHs  JBWXKEHHUS  MaTEpUAIIbBHOM TOYKU  OTHOCHUTEIIBHO
HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

78. 3aKOoHBI U3MEHEHHUS UMITYJIbCA, KHHETUYECKOIO MOMEHTA U HEPTUU
TBEPJIOTO TEA.

79. Kunernueckasi SHEpIrusi BpalCHUs.

80. Tenzop unepium.

81. I'nmaBHBIE OCH MHEPIIUH.

82. lunamuueckue ypaBHeHUs Diliepa.

83. [TonoxeHne paBHOBECHS MEXaHUYECKOU CUCTEMBI.

84. CoOcTBEeHHbBIE OTHOMEPHBIE KOJICOAHUS.

85. IlosoxeHne yCTOWYHMBOTO PABHOBECHSI CUCTEMBI C S CTEHECHSIMHU
CBOOO/BI.

86. Cucrema ypaBHeHu#l Jlarpanxka sl MEXaHHUYECKON CHUCTEMBI C S
CTENEHSIMU CBOOO/IbI B OKPECTHOCTH MOJIOKEHUS YCTOMYMBOTO PABHOBECHS.

87. HopmaiibHble KOOpAMHATHI U HOPMaJIbHBIE KOJICOaHUSI.

88. Boinyx/1eHHbIe KoJie0aHus, pe30HaHC.

89. ®dusuuecku OeckoHEUHO Majas yactuia. TeH3opsl aedopmaiuii u
CKOpO-CTel gedhopmartuii.

90. 3aKOH COXpaHEHUSI MACChI U YPABHEHHUE HEMPEPHIBHOCTH.

91. [ToBepXHOCTHBIE U OOBEMHBIE CUJIBI, TEH30P HAIIPSIKECHUSI.

92. 3aKOH U3MEHEHHUsI UMITYJIbCa, 3aKOH U3MEHEHUS MOMEHTA HWMITYJIbCAa U
CUMMETPHUS TEH30pa HAIIPSKEHUM.

93. YpaBHEeHUE U3MEHEHUSI KHHETUUECKON YHEPTUH.

94. ®yHnaMeHTalIbHAsl CUCTEMA YPABHEHUH CIUJIOIIHOU CPEIBI.

95. WneanbHas )KUAKOCTh. Y PAaBHEHUS ABMXKECHUS UIACATBHOMN KUJIKOCTH,
ypaBHEHHE Diliiepa.

96. Unrerpansl bepnymm u Komm. CoxpaHneHue LMPKYISIUUA CKOPOCTH.
[ToreHnManbHOE TEYEHHE.

97. IloToKM UMITyJIbCA U SHEPTUU.

98. 3ByKOBbIE€ BOJIHBI. BOTHOBOE ypaBHEHHE.

99. Y napHbI€ BOJHBI.

100. Bsskas xuakoctb. TeH30p HaNpsyKEHUM W yPaBHEHUS JIBHKCHUS.
VYpaB-nenne HaBre-CTokcCa.

101. Tenzop HanpsKEHUN TBEPIOTO TENA.

102. Monayb caBura, MoyJib 00bEMHOTO CKaTHS.

103. Yopyrue BOJIHBI B TBEPAOM TEJIE.

5. llepeyeHb OCHOBHOM ¥ JOMOJHUTEIBHOW Y4Ye€OHOM JIUTEPATYpHI,
HEO0OXOUMOM JJIsl OCBOSHUS TUCHUILUIMHBI (MOTYJISI)

5.1 OcHoBHasi IuTEpaTypa:

1. Jlanmay JI.JI., Jludmmum E.M. Teopetnueckas pusuka. T.1 Mexanuka, M.,
dusmatTiur, 2021.- 224 C. Hmeetcs B OBbC "Jlaap"
http://e.lanbook.com/books/element.php?pll id=2231



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

2. TaztokoB, @.X., TaztokoB, b.®. 3amanus no kypcy "Teoperuueckas
MeXaHHKa. /[nHaMHKa TOYKH M MEXaHHYSCKOM CHUCTEeMBI'. YUueOHO-METOAUICCKOS
nocooue / Kazan. dpenep. yH-T, Mex.-mar. ¢ak.; —Kazanb: [Kazanckuii yHuBepcuTeT],
2021.-27 c.

3. 2. Hukutun H.H. Kypc teopetndeckoit mexanuku. Jlanp, 2021, 720 c.
http://e.lanbook.com/books/element.php?pll cid=25&pll _id=1807

5.2 JlonoJtHMTEJIbHAS JINTEPATypa:

I. Crpenkon C.IL MexaHuKa. JlaHb, 2005, 560 C.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=589

2.  COopHHMK KOPOTKHX 3aja4 o TeopeTndeckoi mexanuke. [loa pen. Kemne
0.9., UznarensctBo: Jlanb, ISBN:978-5-8114-0826-9, 3-e¢ u3zn., crep., 2009, 368
ctp. http://e.lanbook.com/books/element.php?pll _1d=183

3. Hwurmarymna P.M. Mexanuka cmmomHon cpeasl, KuHemaruka.
Hunamuka. Tepmogunamuka. CtaTucTuyeckasi JMHAMUKA: y4eOHUK ISl CTYJEHTOB
BbICIINX y4eOHbIX 3aBefeHuil. — MockBa: [DOTAP-Menua, 2014.— 639 ¢

5.3. llepuoanyeckue U3IaHMUS:
. Bectuuk CIIOI'Y .Cepus: Maremaruka. Mexanuka. ACTpOHOMHUS
. KypHas npukiaiHOW MEXaHUKU U TEXHUYECKOU PUHKHU
. Kypnan TexHuueckoit puznku
. XKypHai 5KCIepUMEHTaIbHON U TEOPETUUECKON (PU3UKHU
. U3Bectusa BY3oB.Cepust: Pusnka
. Umxenepnas pusuka
. Ilucrma B )KypHaa TEXHUYECKON HU3UKU
. ITpukiiagnas mexanuka
9. ITpuknaaHas MEXaHHKA U TEXHUYECKas PU3nKa
10. Teoperuueckas u MaremMaTruueckas puznka
11. VYcnexu mexaHuku
12. VYcnexu ¢puznuecKkux HayK
13. VYwuenwsie 3anucku Ka3aHCKOro TOCYyAapCTBEHHOIO YHHUBEPCHUTETA:
cepusi: DU3MKO-MaTEMATUYECKUE HAYKH

O N N KW —

6. Ilepeuennb pecypcoB HHPOPMALUOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
«HTEepHET», HEOOXOTUMBIX JJI5l 0CBOEHHUS TUCIHIINHBI (MOILYJIs)
http://www.kubsu.ru/node/1145  DnekTpoHHBIE pecypchl  OUOIHOTEKH
Ky6I'Y
eLIBRARY — Hayunas snexkrponnas 6ubnuoteka http://elibrary.ru/

7. Meroanyeckue yKazaHUsl IS OOyYalOIIUXCA MO OCBOCHHIO
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 IPUMEHSATH UX.

8. Ilepeyenr HMH(MPOPMAUMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX IPH
OCYLIECTBJIEHMH 00Pa30BaTEJILHOIO Mpolecca no AMcuuIvinae (MoayJai) (nmpu
He00X0IUMOCTH)

8.1 IlepeyeHb HEO0XO0AMMOT0 NPOrPAMMHOIO O0ecredeHns
He mpeoyemcsa

8.2 Ilepeyenb HEOOXOAMMBIX HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

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

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

http://ru.wikipedia.org - cereBas SHIIKIONEANA « BUKHIIETUIY .

http://www.college.ru - caiit, comepXamuil OTKPBITbIE YYEOHHKH IO
€CTECTBEHHOHAYYHBIM JAUCIUIIITMHAM.

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

http://www.elementy.ru - caiit, cojaepkamuii HHGOPMAIUIO II0 BCEM
paszzesiaM AUCHUUIIINHBI.

http://www.krugosvet.ru - cereBas sHIuKIoneaust «Kpyrocer».

http://www.naturalscience.ru =~ -  caliT, MOCBAILUEHHbII  BOIpOCamM
€CTECTBO3HAHUSL.

9. MaTepuajibHO-TeXHHYeCKas 0a3a, He00XoAMMAas /ISl OCYyLIeCTBJICHUS
00pa30BaTeJIbHOI0 MPOLEeCcCa MO JUCUUILINHE (MOTYJIIO)

JlexuMoHHast ayJUTOPHUS C MYJbTUMEIUAHBIM 000pYI0BaHUEM, JICKITHOHHAS
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/

