AHHOTALIS JUCITATITAHEI

«Duznka »
HucuuminHa «Pu3uka » SBIIETCA 4acThbO MPOrpaMMbl OakajgaBpHaTa «
Cucremsbl yrnpaBlieHHs ABWKEHHEM U HaBuranus (o6mwuit npoduis, CYOC)» no
HanpasiieHUIO «24.03.02 CucteMbl yripaBiaeHUs IBUKEHUEM U HABUTALUSD).

Hesan 1 325244 JUCUMILIMHBI

[lenb AMCUMIUIUHBL: * U3YYUTh (PU3MUECKHE SBJICHUS W 3aKOHBI (PU3UKH,
IPAHULBI UX TPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BAXKHEHIINX NPAKTUYECKUX
IPUIOKEHUSX; TO3HAKOMUTBCS C OCHOBHBIMU (PM3NYECKUMHU BEJIMYMHAMU, 3HATD
UX OIpeJeJeHHUE, CMBICI, CIOCOObl U €IUWHUIBI WX HU3MEPEHHUs; MPEeACTaBIAThH
cebe pyHIaMeHTaabHble (PU3UUYECKUE ONBITHI U UX POJIb B Pa3BUTHUU HAYKH; 3HATH
Ha3HAYeHUE M NPUHIUIBI ACHCTBHUS BaXXHEUIINX (QU3NUEeCKuXx npuUOOpOB; *
pUOOPECTH HABBIKM PabOTHI ¢ IpubopamMu U 00OPYIOBAHHUEM COBPEMEHHOMU
¢usnueckoil nabopaTopuy; HABBIKM HCIOJb30BAHHUS PA3JIMYHBIX METOJIUK
¢uznueckux H3MepeHu U 00pabOTKU HKCIEPUMEHTAJBHBIX IaHHBIX; HABBIKU
NpoBeIEeHUS (PU3MYECKOr0 W MaTEeMaTH4YeCKOro MOJEIMPOBaHMS, a TaKKe
OpPUMEHEHUsT METOJ0B (U3UKO-MAaTEMAaTHUYECKOTO aHalu3a K  PEIIeHHI0
KOHKPETHBIX €CTECTBEHHOHAYUYHBIX U TEXHUYECKUX MpoOJieM; ¢ YSACHUTH
JOTUYECKHE CBSI3M  MEXIy pasfenamMu  Kypca  (QU3HKH, BbIpaboTaTh
NpeJCcTaBlIeHue O TOM, 4YTO (U3MKaA SABISETCS YHHUBEpcajJbHOW O0azol aus
TEXHUYECKUX HAYK, U YTO Te€ (U3MYECKHUE SBJICHUS U MPOLECCHl, KOTOPbIE MOKa
OTpaHUYEHHO MPUMEHSIOTCA B TEXHUKE, B OyAyIllleM MOTYT OKa3aThCs B LEHTpE
HOBAaTOPCKMX JIOCTMKEHHM WHKEHEPHOW MBICIAU. 3aJauyd JAMCLUIUIMHBL. B
pe3ysibTaTe HM3y4YeHHUs] AMCHUIUIMHBI 00ydyarouuics NOKEeH (IPOEKTUpPYEMBbIe
pe3ynbTaThl OCBOCHUS AUCIUIUIMHBI): 3HAaTh: - OCHOBHbIE (DU3UYECKUE SBJICHUS U
IpoIecChl, Ha KOTOPhIX OCHOBaHbl NPUHUUIBI  JEUCTBUA  OOBEKTOB
npodeccuoHalbHONW JEATeIbHOCTH, OOJAaCTH W BO3MOXXHOCTH HPUMEHEHUS
busnueckux >pPexToB; - (QyHIAMEHTalIbHbIE TMOHATHUS, 3aKOHBI U TEOPUU
KJIACCUYECKOH W COBPEMEHHOM (U3MKHM, T'PaHMIBI NPUMEHHUMOCTH OCHOBHBIX
¢bu3nyecknux Mojenel; - OCHOBHbIE (PU3MUECKHE BEIUYMHBI MU KOHCTAHTBI, HMX
ONpENENECHNS] U €IUHNLIBI U3MEPEHUS; - METOABI (PU3UYECKOTO MUCCIEIOBAHUSA, B
TOM YHUCJI€ METO/Abl MOACIUPOBAHUS (PU3UUECKUX MPOLIECCOB; - METOJIbI PEIICHUS
¢u3MUecKuX 3a1ad, BAXKHBIX JUJII TEXHUUYECKUX TNPUIIOKEHHUH; - (QuU3nUecKue
OCHOBBI M3MEPEHUH, METOJbl U3MEpEeHUs (U3NYECKUX BEIMYUH; - TEXHOJIOTUU
paboThl ¢ pa3TUYHBIMU BUJAMU HH(OpPMAIUU; yMETh: - BBLACIATH (pU3NUYECKOe
COJIep’)KaHUEe B CHUCTEMaxX M YCTPOWCTBax pa3IMYHOW (PU3MYECKOW MPUPOIBL; -
OCYULIECTBIISATh KOPPEKTHOE MaTeMaTHYEeCKOe ONucaHue (pU3NYeCKuX SIBICHUU B
TEXHOJIOTHYECKUX IpOLEeccax; - CTPOUTh M AHAIM3UPOBATH MATEMATHYECKUE
Mo/ieNd PU3MUECKUX SIBJICHUH U MPOIECCOB MPH PEIIeHUH NMPUKIAIHBIX 3ajay; -
peniaTh TUIIOBBIE 33a/1a4d M0 OCHOBHBIM pasjesaM (QU3UKH, UCMOJIb3YsS METOJbI
MAaTEMAaTUYECKOr0 aHajau3a M MOJCIMPOBAHUA, - I[PUMEHATb IOHATHUS,
¢du3nyecKkre 3aKOHbI M METOJbl PelleHus 3a4ad ISl BBHIINOJHEHUS] TEXHHUYECKUX
pacuyeToB, aHaJIM3a U PEIICHUs IPAKTUIECKUX MPOOJIEM, IPOBEIECHUS UCCIIEI0BaH



Ui B mpodeCCUOHATBHOMN ACATEILHOCTH; - TPUMEHITh COBPEeMEHHOE (DU3UUIECKOE
obopyoBaHNE W MPHOOPHI MPHU PEIICHUH NMPAKTHUYECKUX 3a/ad, HMCIOJIh30BaTh
OCHOBHBIC MIPUEMBI OIIEHKH IMMOTPEITHOCTH M O0OpabOTKH JaHHBIX IKCICPUMEHTA;
BJIQJICTh: - METOJIaMH aHAIN3a PU3UUECKUX SIBJICHUHN B TEXHUUECKUX YCTPOUCTBAX
M CHCTE€MaxX; - HaBBIKAMHU IMPAKTHYCCKOTO MPUMEHCHHUS 3aKOHOB (DPU3UKH, B TOM
YHCJE MPU MPOEKTUPOBAHUM U3JCIUN U MPOLECCOB; - METOJAMU TEOPETUYECKOTO
rcciaeaoBaHus (PU3NUECKUX SIBICHUM W TPOIIECCOB, MOCTPOSHUS MAaTEeMaTHIECKUX
U (QU3MYECKUX MOJeNeH pealbHbIX CHUCTEM, pelieHHs (PU3MYECKUX 3anad; -
HaBBIKAMHU WCIIOJIb30BAHUS OCHOBHBIX (DU3MYECKUX NPUOOPOB; - METOJaMH
HKCIIEPUMEHTATBHOTO (DU3MYECKOTO HCCIeA0oBaHus (IIJaHUPOBaHUE, IMOCTAHOBKA
1 00paboTka JaHHBIX SKCIEPHMEHTA, B TOM YHCJIE C HUCIOJb30BAaHHEM MaKETOB
CTaHJapPTHOTO MPOTrPaMMHOI0 00eCTIeUeHH s ); - HaBbIKAMH MMPUMEHEHHUS 3HAHUH B
obnacTu GU3UKHU 7151 U3YUEHUS] APYTUX JUCHUIUIUH. .

I/I3yqaeMLIe 00beKTHhI AUCHHUITJINHBI

HpeﬂMeTOM OCBOCHHA AWMCHUIIIIMHBI ABJIAIOTCA CICAYIOIIHUC OOBCKTHI: *
(bI/IBI/ILICCKI/IC ABJICHUA W MPOLECCChI B IMPUPOAC M TCXHOICHHBIX CHCTEMax; °
(I)I/I3I/I‘I€CKI/I€ 3aKOHBI, OIMMCBIBAIOIIHNC OTHU ABJICHUA U IPOLCCCHI; ° HpI/I60pBI pIRI |
HCCIIEAOBAHUA (bHBH‘-ICCKI/IX CHUCTEM, * MCTOAbI HCCIICOAOBAHUA (i)I/IBI/I‘-ICCKI/IX
CUCTCM, * MCTOJbI q)OpMaJ'II/I?»OBaHHOFO OIMuCaHuA CI)I/ISI/I‘IGCKI/IX CHUCTCM, B TOM
qUCJIC CPpEACTBAMH MATEMATHYCCKOTO U KOMIIBIOTEPHOTO MOJCIINPOBAHHA. .

O0bemM u BUABI Y4eOHOI padoThI

Pacnipenenenune
N Bcero [0 CEMECTPAM B Hacax
Bun yuebHoit paboThI
4acoB Howmep cemectpa
1 2 3

1. [TpoBeaeHMe yIeOHBIX 3aHATUH (BKITIOUYAS
MpOBe/ie-HUe TEKYILEro KOHTPOJIS YCIIeBaEMOCTH) 180 60 60 60
B (hopme:
1.1. KoHTakTHas ayquropHas paboTa, U3 HUX:

- nexrun (JI) 72 24 24 24

- nabopartopHsbie paboTsI (JIP) 54 18 18 18

- IPaKTHUYECKUE 3aHATHS, CEMUHAPHI U (HIIN) 48 16 16 16
npyrue Bubl 3aHATUI ceMuHapcekoro Tuna (I13)

- KOHTpOJIb camocTositensHoi paboTsl (KCP) 6 2 2 2

- KOHTPOJIbHAs paboTa
1.2. CamocTositenbHas padora ctyaeHtoB (CPC) 252 84 84 84
2. [IpomexxyToUuHas arTecTamus

OK3aMeH 72 36 36

Jnddepennmpoannsiii 3aueT 9 9

3auer

Kypcogoii mpoexT (KII)

Kypcosas pabdora (KP)
O0611ast TPy 10EMKOCTh AVCIUTUINHBI 504 180 144 180

KpaTtkoe conep:xanue 1 CHUNJINHBI



O0BeM

- O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
AUMEHOBAHHUE PA3IETIOB UCUMILITUHBL C KPATKHM | 50p 0 1o raM B Yacax |3aHsiTyil 10 BHAGM
CoJlep’)KaHUuEM B 9ACAX
1 | gap | m CPC
1-i1 cemectp
KoneGaHust 1 BOJHBI 6 6 4 28

Tema 6. Kunemartuka xosne0aHmid.

AMIUIUTY/1a, 4acToTa U (a3a KojsebaHuid. 3akoH
rapMOHUYECKUX KOJIeOaHM; UX U300pakeHre Ha
rpaukax U BEKTOpHbIX quarpammax. CiokeHue
KosieOanui (Onenus, purypsl Jlnccaxy).
Pasnoxenue u

CHHTe3 Kosebanuii. BektopHoe onucanue
CIIOKCHHS

KOJIeOaHMIA.

Tema 7. lunamuka KoneOaHMiA.

W neanbHbId TaApMOHUYECKUN OCITUILIIATOP.
KBasuynpyras

cuia. YpaBHEHUE UJCAIBHOTO OCLILIATOPA U €T0
pemenne. Mastauku. [IpeBpamienus sHepruu npu
kosiebanusax. CBOOOJHBIE 3aTyXaroImue KojaeOaHus
OCIIMJUIATOPA C TOTEPSMU. BrIHY K IeHHBIE
KoJIeOaHwMs.

Pe3onanc.

Tema 8. BonHBl.

BonHoBoe nBuxenue. Ilnockas rapmoHudeckast
BOJIHA.

JlHa BOJIHBI, BOJIHOBOE YHUCIIO, (ha3oBast
CKOPOCTb.

YpaBaeHue BoiHBL. OTHOMEPHOE BOJTHOBOE
ypaBHEHHE.

Yupyrue Bonusl. UaTepdepenuns BonH. CTosune
BOJIHBI. BOTHOBOE ypaBHEHUE B IPOCTPAHCTBE.




O0BeM

- O0BeM ayTUTOPHBIX BHEAYIUTOPHBIX
AUMEHOBAHHUE PA3IETIOB UCUMILITUHBL C KPATKHM | 50p 0 1o raM B Yacax |3aHsiTyil 10 BHAGM
CoJlep’)KaHUuEM B 9ACAX
JI JIP 113 CPC
MexaHnka 10 8 8 28

Tema 1. Kunemaruka.

OcHOBHBIE KHHEMATHUYECKUE XapaKTEPUCTUKU
[PSIMOJINHEWHOTO U KPUBOJIMHEWHOTO ABUKEHUS:
CKOpOCTb U ycKkopeHue. HopmanbHoe u
TaHT'€HLMATbHOE

yckopeHue. Kunematuka BpamaTeabHOro
TIBUKECHUS:

YIJI0OBasi CKOPOCTh U YTIIOBOE YCKOPEHHE, UX CBSI3b
c

NTMHEHHBIMH CKOPOCTBIO U yckopeHueM. [Ipsimas u
oOpaTHas 3aJjau KUHEMAaTHKHU. 3aKOHbI
[PaBHOMEPHOI'O U

paBHOIIEPEMEHHOT0 JIBHkeHUs. [IpocTpancTBO 1
BpEMsI B

MexaHnke Herorona. Cuctembl KOOpAMHAT U UX
npeoOpazoBanus. DU3NYECKUIT CMBICIT
[MPOU3BOJHOU U

WHTErpana.

Tema 2. JIluHaMKKa MOCTYyNaTEIBLHOTO JIBHKCHUS.
MHepuuanbHble CUCTEMBI OTCUETA U NIEPBBIA 3aKOH
Hprorona. Bropoii 3akon HetoTona. Macca,
UMITYJIbC,

CHJIa. Y paBHEHUE JABUKEHUS MaTEPUATBHON TOUKH
17§

MEXaHU4ECKOU cucTeMbl. Tperuit 3akoH HeroTOHA
17§

3aKOH COXPaHEHUs UMITYJIbCa. 3AaKOH BCEMUPHOTO
TAroTeHUs. CUIIBI YIIPYTOCTH U TPEHUSL.
WuTerprpoBaHye ypaBHEHUI TBUKEHUS, POJIb
HadaJbHBIX ycioBUi. LleHTp Macc MexaHUYeCKou
CHUCTEMBI, 3aKOH JBM)KEHUS LIEHTpa Macc.
J[BUKEHUE TEI

C IEPEMEHHOU MacCOM.

Tema 3. JlunaMuka BpaIaTeaIbHOTO JIBIKCHUS.
MOMEHT UMITYJIbCa MAaTEPUAIBHON TOUKH U
MEXaHU4YECKOU cucTeMBbl. MOMEHT CHIIBL.
YpaBHEHUE

MOMEHTOB. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCa
MEXaHUYECKOU CHUCTEMBI. J[BIJKEHHE B I10JIE
[EeHTpaJIbHBIX cuil. 3akoHbI Kerepa. OcHOBHOM
3aKOH

IMHAMUKH BPALLATEIbHOTO IBUKEHUS TBEPAOTO




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

Tena C

3aKPEIUICHHOM OCBIO BpaleHusa. MoMeHT
MMITyJIbCa

tena. Moment unepuuu. Teopema IllTelinepa.
['mpockonuyeckue cuibl. I'MpocKonbl U UX
[IPUMEHEHUE

B TEXHUKE.

Tewma 4. Pabora. Dueprus. Cuna, paboTa
MOTEHITMAIbHASI SHEPTHSL.

KoHcepBaTHBHbBIEC 1 HEKOHCEPBATUBHBIE CHIIBI.
Pabora u

KUHETHYECKasi DHEPTHsl IIPU MTOCTYNATEIbHOM U
BpalllaTeIbHOM JIBUKEHHH. 3aKOH COXPaHEHUS
MOJTHOM

MEXaHUYECKOUN JHEPTHH B I10JI€ MOTEHIIUAIBHBIX
CHII.

CBs3p MEXKIYy CWIION M OTEHIUAIBHOM SHEPTUEH.
['paguenT ckanspHoii GyHKIMH. CTOIKHOBEHUS
Teq.

AGCOJIIOTHO yNIPYTo€ CTOJIKHOBEHHE.

Tema 5. D1eMEHThl MEXaHHUKH CIUIOIIHBIX CPE.
OO01111e CBOMCTBA )KUIKOCTEH 1 ra3os.
CranuonapHoe

TEUCHUE UACABHOMN JKUIKOCTU. Y paBHEHHE
bepHyn.

YpaBHEHUs ABUKEHUS U PABHOBECHS KUKOCTH.
W neanbHO ynpyroe Teno. YOpyrue HanpsKeHus: u
nedopmarnun. 3akon ['yka. Moayns FOwra.
DHeprusi.

TepMoHaMUKa B CTaTUCTUYECKas (hU3HKa

28

Tema 9. MouiekysipHO-KUHETHYECKasl TEOPHSI.
[TapameTpbl COCTOSIHUS UAEAIBHOIO ra3a.
JlaBlieHue rasza

c Touku 3perust MKT. PaBHopacnipenenenue
SHEPIUU

MOJICKYJIBI TT0 CTETICHSIM CBOOOIBI. Y paBHEHUE
COCTOSIHUSI

WeabHOro raza. 3aKOHbI JJI U30IMPOLIECCOB.
CpenHexBapaTuyHasi CKOPOCTh. PeanbHble ra3sbl.
YpaBHeHue Ban-nep-Baanbca. Kputnueckas
n30TEpMa.

Jlnarpammbl Ga3oBBIX cOCTOsSIHUE. PacripenencHue
MaxkcBeiia Juisi MOAYJIS U MPOEKINI CKOPOCTH
MOJIEKYJI




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

WJICATbHOTO ra3a. DKCIePUMEHTAILHOE
000CHOBaHUE

pacnpenenenus Makcpemia. Pactipenenenne
bosabpnmana

u 6apoMeTrpuueckas popmyia. Pa3zoBbie
MpeBpaIICHUS.

Tema 10. deHomMeHOIOrHYECKask TEPMOIMHAMUKA.
TepMoMHAMUYECKOE PABHOBECHE U TEMIIEPATYpA.
HyneBoe Hauano TepMOJUHAMUKHA. DMIUPUYECKAS
TeMIiepaTypHas mkana. Ksasucraruueckue
[IPOLIECCHI.

OO6paTtumblie 1 HeoOpaTUMBbIE MPOLIECCHl. DHEPTUS
MOJIEKYJIbI, BHYTPEHHSS SHEPTUs U1€aIbHOI0 Irasa.
[lepBoe Hauano TepMOAMHAMUKH. TemI0eMKOCTb.
'YpaBHeHue Maiiepa. 30xopuueckui,
N300apUICCKHIA,

N30TEPMUYECKUH, aJ1adaTHIeCKUil POLIECCHI B
uaeanbHbIX razax. [I[peoOpasoBaHue TEIIOTHI B
MexaHndeckyro padoty. Luxn KapHo u ero
KO2(D(PUITMCHT MOIE3HOTO ACUCTBUS. DHTPOIHSI.
BTopoe

Ha4ajgo TepMOAUHAMUKU. CBSA3b TEIIOEMKOCTH
WEATBHOTO T'a3a ¢ YUCIOM CTENeHeH CBOOOIbI
MOJIEKYJI.

[lonuTponM4ecKuil MPOLECC U €T0 YaCTHBIE
CITy4aH.

Kitaccuueckast Teopust TEIJIOEMKOCTH TBEPBIX
TeI.

3akon J[rosonra u [1Tu.

Tema 11. DnemMeHThl pU3HMUECKON KUHETUKH.
SBnenns nepenoca. Jnddyszus,
TEIIONPOBOIHOCTb,

BHYTpEHHEe TpeHue. bpoyHOBCKOE IBMXECHHE.
Uucio

CTOJIKHOBCHHH M JIJTMHA CBOOOIHOTO TIpodera
MOJICKYJI

WCaTbHOTO ra3a. DMIUPUYECKUE YPAaBHEHUS
nepeHoca:

®uka, Oypre 1 HproToHa

UTOI'O no 1-my cemectpy

24

18

16

84

2-i1 cemecTp

DNEKTPOCTATUKA U TIOCTOSIHHBIN EKTPUYECKHIMA

12

40




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O0BeM

O06beM ayTUTOPHBIX BHEAYJUTOPHBIX
3aHATUH 10 BUJIaM B yacax |3aHsATHH 110 BUIAM
B yacax
JI JIP 113 CPC

Tema 12. DNEeKTPUYECKOe MoJje B BAKyyMe.

3axoH Kynona. HanpskeHHOCTB
HIIEKTPOCTATHIECKOTO

MOJIsl M IPUHIIMII cyniepro3unuu. PaboTa mo
MepEeMEIICHUIO 3apsa B JIEKTPUUECKOM TOJI€.
[loreHumanbHas 3Heprus, noreHuuan. PazHocts
noTeHunaoB. Teopema ["aycca B MHTErpanbHOM
dopme

W ee MPUMEHEHHUE JIJIS pacyeTa dJIEKTPHISCKUAX
TOJICH.

Teopema ["aycca B muddepennmansHoi Gopme.
{uBeprenuus BekTopHoro nosist. Teopema Ctokca
B

WHTerpanbHOH 1 qudepeHnnansHoi Gopme.
[{upKyas1Hs U POTOP BEKTOPHOTO MOJIS.
YpaBHEHUS

[Iyaccona u Jlarutaca juig noreHnuana. Teopema
HpHmioy.

Tema 13. IIpoBOJHUKHY B 37EKTPUUECKOM IIOJIE.
PaBHOBecue 3apsi10B B MpoBogHKKE. OCHOBHAS
3ajava

AIIEKTPOCTATUKU IPOBOIHUKOB.
DKBUIOTEHIIMATIbHbBIE

MOBEPXHOCTH U CUJIOBBIE JIMHUU
HIIEKTPOCTATHIECKOTO

MOJIS1 MEXKTy TPOBOJIHUKAMHU. DJIEKTPOCTATHIECKAS
3ammTa. EMKOCTh TPOBOIHUKOB M KOHJICHCATOPOB.
DHEprusi CUCTEMBbI 3apsyKEHHBIX TPOBOAHHUKOB.
OObeMHas MIIOTHOCTb SHEPTHH
HIIEKTPOCTATHUECKOTO MOJIsl. DHEprus
3apsHKEHHOT0 KOHJEHCATOpA.

Tema 14. JIMdneKTpUKH B SJIEKTPUUIECKOM II0JIE.
DexTpudecKkoe noje qunois. Jumnoias Bo
BHEIITHEM

piekTpuueckoM mnosie. [onsipuzanus
TUDIIEKTPUKOB.

OpueHTallMOHHBIN U 1e(hOpMaITUOHHBIH
MEXaHU3MbI

noJisipu3ali. BeKTop 5eKTpuuecKoro cMemeHus
(amexkTpuyeckoi MHAYKIMH). JudneKkTpudeckas
MPOHUIIAEMOCTH BEIIECTBA. DIECKTPHUECKOE MOJIC B
OJTHOPOJTHOM TURJIEKTpHKE. BekTop
MOJISPU30BAHHOCTH

TUAJIEKTPHUKA U €r0 CBS3b C 00BEMHOM U




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

[MOBEPXHOCTHOM

[UIOTHOCTBIO CBSI3aHHBIX 3apPsII0B.
[InsnexTpuueckas

BOCIIPUUMYUBOCTb. | paHUUHbIE YCIIOBUS IS
BEKTOPOB

HANPSYKEHHOCTH JIEKTPUYECKOTO MOJIs U
RIIEKTPUYECKOTIO CMEILIEHUS.

OOBeMHas IIIOTHOCTH SHEPTUH JEKTPHUUECKOTO
0JIs B

TUDIIEKTPHKE.

Tema 15. IlocTOsSIHHBIHN 3JIEKTPUYECKUN TOK.
Cuna u oTHoCTh ToKa. Kiaccuueckas Teopus
DIIEKTPOIIPOBOJHOCTH, YCIOBUS €€ IPUMEHUMOCTH
"

[IPOTUBOPEUHS C IKCIIEPUMEHTATILHBIMU
pe3yJibTaTaMH.

3akoH OMa B muddepeHInanbHON 1
MHTEIPaIbHOU

dhopmax. 3akon [xoyns-Jlenna.
DJIEKTPOABIKY LA

cuiia uctTouHuka Toka. [lpaBuna Kupxroda.

MarueTusm

12

10

44

Tema 16. MarHuTOCTaTHKA.

MarauTHOE B3aMO/ICHICTBHE IIOCTOSHHELIX TOKOB.
BekTop MarHuTHOW MHAYKIWHU. 3akoH buo-
CagapaJlannaca. Cuina Jlopenua. 3akon Amrepa.
JBr>keHuE

3apsii0B B

SJIEKTPUYECKUX U MArHUTHBIX MOJSAX. MarauTHbIN
MOTOK

1 TeopeMa ["aycca 111 MarHUTHBIX TIOJIEH.
Teopema o

UPKYJISIIH (3aKOH TMOJHOTO TOKa). Pacuer
MarHUTHBIX

roseil. MarHuTHOE ToJie IBMXKYILErocs 3aps/a.
IloTok 1

LUPKYJIALNS MAarHUTHOTO NOJs. JluBepreHuus u
poTop

BEKTOpa MarHUTHON MHAYKIWH. /[BHKeHNE
3apsyKEHHBIX

JACTHII B DJICKTPUYECKUX U MATHUTHBIX TOJISX.
Opdext

Xomna.

Tema 17. MarauTHOE 110JI€ B BEIIIECTBE.
MarauTHoOeE I10JI€ 1 MAarHUTHBIN JTUITOIBLHBIN
MOMCHT

KpyroBoro Toka. Hamaranuenue MarHeTMKOB.




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O0BeM

O06beM ayTUTOPHBIX BHEAYJUTOPHBIX
3aHATUH 10 BUJIaM B yacax |3aHsATHH 110 BUIAM
B yacax
JI JIP 113 CPC

Hanps>keHHOCT MarHUTHOTO MOJs. MarauTHas
MpoHUIIaeMOCTh. Kitaccudukarms MarHeTHKOB.
®eppomarueTusm. BekTop HAMarHn4eHHOCTH U
ero

CBSI3b C IUIOTHOCTBEO MOJIEKYJISIPHBIX TOKOB.
MaruutHas

BOCIPUUMYHMBOCTh U MarHUTHAs! IPOHHUIIAEMOCTb.
['paHruHBIE YCIOBHS Ha OBEPXHOCTH pas3zeia
TBYX

MarHeTukoB. OOBeMHAs IOTHOCTH YHEPTUN
MarHUTHOTO

[10JISI B BEIIECTBE.

Tema 18. DnekTpoMarHuTHast HHAYKIUA.
DeHOMEHOJIOT |l 3JEKTPOMArHUTHON MHTYKIIUH.
[IpaBuio JleHna. YpaBHEHHUE 2IEKTPOMArHUTHON
nHAyKunu. CamMonHAyKuus. B3anMonHykus.
NH1yKTUBHOCTH cojieHon 1a. Bxirouenue u
OTKJIIOUCHHE

KaTyLIKA OT UCTOYHHMKA IIOCTOSIHHOM 3]1c. DHeprus
MarHuTHOro 1noJjsi. ®usuka 3neKTpoMarHuTHOM
nHOYKIUU. Buxpesoe anekTpuueckoe nose. Tok
CMEIIECHUS.

Tema 19. DnexkTpoMarHuTHBIE KOJIGOaHUSI.
["apmMoHHMYecKHe KoJIeOaHus B KOHTYypE.
DHepreTuuecKue

[poliiecchl B KOHTYpe. BoiHOBOE CONpOTHUBIICHHE.
3aryxatomue kojebaHusi B KOHType. PeakTuBHBIC
(eMKOCTHOE ¥ HHIyKTHBHOE)

CONPOTUBIIECHUS. XapaKTEPUCTUKH 3aTyXaHU.
BbIHyXk/1eHHbIE KOJeOaHUs B IOCJIEI0BATEILHOM
KoHType. Pe3onanc. Pe3oHaHCHbBIE KpUBbIE 11
3apsja,

HaIpsKeHUs], TOKa. MeTo/1 BEKTOPHBIX JUATPAMM.
Tema 20. YpaBHeHnus MakcBeiia.

Cucrema ypaBHeHM MakcBeia B MHTETPaIbHOM
dhopme

1 pu3nUecKuii cMpich ee ypaBHeHul. Crucrema
ypaBHeHUH MakcBemnia B nuddepeHnmnansHoi
dopme.

Tema 21. DaeKTpOMarHUTHBIE BOJTHBI.

[Tnockue u cepuveckne EKTPOMarHUTHEIC
BOJIHBI.

[IpaBas Tpoiika BekropoB E, B, v. BoixHoBoe
YpaBHEHUE.




O0BeM

- O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
AUMEHOBAHHE PA3NENOB TUCIHUITMHBL C KPATKAM | 5oy 0t 1o BaniaM B 4acax |3aHATHil 10 BHIAM
CO/IepKaHUuEM B qacax
JI JIP I13 CPC
[Tonsipr3anus BosH. BonHOBOM BekTOp. BostHOBOE
YpaBHEHUE JIJIS 3JICKTPOMArHUTHOTO TIOJISI.
OcHOBHBIE
CBOICTBA IEKTPOMATrHUTHBIX BOJIH.
DHEPreTHICCKUE
XapaKTEPUCTUKH IIEKTPOMArHUTHBIX BOJIH.
Bektop
[loliHTHHTA.
NTOI'O no 2-my cemecTpy 24 18 16 84
3-ii cemecTp
KBanToBas ¢uzuka 10 6 6 34

Tema 26. KBaHTOBBIE CBOWCTBA
HIIEKTPOMAarHUTHOTO

V3ITyYCHHUSL.

M3nydenue HarpeThix Tell. CIeKTpaibHbIe
XapaKTePUCTUKU TETNIOBOTO U3TyUYeHHsI. 3aKOHbI
Kupxroda, Crepana-bonbiimana n Buna.
AOCOJIIOTHO

uepHoe Tenno. Popmyna Paned-/[xuHca n
«ynbTpaduoseroBas katactpoday. ['unoresa
[Inanka.

KBaHTOBOE 00BSICHEHHE 3aKOHOB TETIJIOBOTO
M3ITyYCHHUS.

KopnyckyJisspHO-BOJTHOBOM Tyalli3M CBETA.
SBnenue

dororpdexra. YpapHeHne DUHIITENHHA 1715
doroaddexra. Onbit bote. DpdexT Kommnrona.
Tema 27. [lnanerapHas MojieNb aTOMA.

Monens aroma Tomcona. OnbiTel Pesepdopaa mo
paccessHuIo anb(a-yacTuil. SaepHas MoJenb
aToma.

OMITMPHYECKHE 3aKOHOMEPHOCTH B @aTOMHBIX
crekrpax. ®opmyna bansmepa. Mozaens aToma
bopa. Cxema sHepreTHYECKUX ypOBHEH B aToMe
BOJOPOA.

JInHeyaTsIe CIEKTPBI ATOMOB.

Tema 28. KBanToBasi MexaHuKa.
KopryckyiisipHO-BOJIHOBOM ayannsM. ['unoresa ne
bpotinsa. OneiTel J[3Buccona u Jxepmepa.
Jndpakuus

MuKpoyacTull. [I[puHImn HeonpeaeneHHOCTH
['eiizenOepra. Bonnosas QyHkims, ee
CTaTUCTUYECKUH

CMBICII M yCIIOBHSI, KOTOPBIM OHA JIOJKHA
YIOBJIETBOPATH. Y paBHeHue LlpennHrepa.
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O0BeM

O06beM ayTUTOPHBIX BHEAYJUTOPHBIX
3aHATUH 10 BUJIaM B yacax |3aHsATHH 110 BUIAM
B yacax
JI JIP 113 CPC

KBanToBas

JacCTHUIA B OJJHOMEPHOH IIOTEHIUAIBHOU SIME.
OnHOMEpHBIN MOTEHITUATBHBINA MTOPOT U Oaphep.
["apmonnyeckuit ocuisATOp. @OHOHBL.

Tema 29. KBaHTOBO-MEXaHUUYECKOE ONHMCAHNE
aTOMOB.

CranuonapHoe ypasHenue lllpenunrepa mis
aToma

BO/IOpoa. BotHOBBIE ()YHKITNH 1 KBAHTOBBIC
qucla.

[TpaBuia oTOOpa U1 KBAHTOBBIX TIEPEXOI0B.
OneIT

[tepna u ['epnaxa. ekt 3eemana. CTpoeHue
aTOMOB U MEPUOANYECKAs CUCTEMA XUMUYECKHX
snemenToB /.M. Menneneena. [lopsanok
3aI10JIHEHUS

DIIEKTPOHHBIX 000JIOYEK.

Tema 30. OnTHuecKkue KBaHTOBBIE T€HEPATOPHI.
CroHTaHHOE U UHIYLIUPOBAHHOE U3TyUYEHHE.
NuBepcHoe

3acejeHne YpOBHEH akTUBHOM cpenibl. OCHOBHbIE
KOMIIOHEHTHI J1a3epa. Y CJI0BUE YCUIIEHUS U
reHeparuu

cBeTa. OCOOEHHOCTH JIa3ePHOTO U3ITYUCHUSI.
OcHOBHBIE

TUIIBI JIA3EPOB U UX NMpuMeHeHne. MoioBas
CTPYKTypa

ONTUYECKUX pe30HATOpOB. CHIEKTpaibHBIA COCTaB
M3JIy4eHHsI J1a3epoB. KorepeHTHOCTh J1a3epHOro
W3ITyUYCHHUS.

Tema 31. KBanTOBast craTUCTHKA.

KBaHTOBBIE CUCTEMBI OJJMHAKOBBIX YaCTHII.

[ [prHIMT

TOX/I€CTBEHHOCTH KBAHTOBBIX YaCTHII.
CuMMeTpuYHbIE U

AHTHUCUMMETPUYHBIE COCTOSIHUSA (BOJTHOBBIE
dhyHKIUN)

TOKJIECTBEHHBIX MUKpPOYACTHLl. b030HbI U
(bepMHOHBI.

[Tpuniun [aynu. KBantoBble cTatucTudeckue
pacnpenencHust bosze-Oitamreiina u Gepmu-
lnpaka.

[110THOCTB YKCIia KBAHTOBBIX COCTOSTHUI.
DHeprus

Depmu.

Tema 32. DneMeHThl (PU3UKH TBEPAOTO TeNa.
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JIBMKEHHE DIIEKTPOHOB B TIEPUOTUICCKOM TIOJIE
kpuctauia. CTpyKTypa 30H B MeTajliax,
MOJTyTIPOBOJTHUKAX U JIUIJIEKTPUKAX.
[IpoBOAUMOCTH

MeTai1oB. CoOCTBEHHAs U TPUMECHAs
POBOIUMOCTD

MOJyIPOBOJHUKOB. Y poBeHb DepMU B UUCTBIX U
[IPUMECHBIX MOJIYIPOBOJHUKAX. [IHOBI.
3anuparoimnii

CJION B MOYyIIPOBOJHUKAX. TemmnepaTypHas
3aBHCUMOCTb ITPOBOIMMOCTH MOJTYTIPOBOJHUKOB.
®OTONPOBOIUMOCTD

MoJynpoBOAHUKOB. [Iporeccsl renepannu u
pexoMOuHaIMK HocuTenel 3apsaaa. Dpdext Xomna
B

MeTaJljlax U IMOJyIPOBOJIHUKAX.

SAnepnast pusznka. Pusznyeckas KapTuHA MHUpa

14

Tema 33. OCHOBBI (PU3UKU aTOMHOTO SIpA.
CoctaB aTOMHOTO si/ipa. XapakTepUCTHKH si/ipa:
3apsi,

Macca, SHEPIHsl CBSI3U HYKJIOHOB.
PannoakTHBHOCTE.

Bunbl 1 3aKOHBI paJIMOaKTUBHOTO U3TyUYCHUSI.

S nepHbie

peaxiuu. Jlenenue saep. Cunrtes saep.
leTexTpoBaHue

s7IepHBIX U3aydeHuid. [lonstue o no3umeTpun u
3aluTe.

CrniuH 1 MarHUTHBIN MOMeHT sifpa. CBoiicTBa u
0OMEHHBIN XapakTep sSJAepHbIX cuil. EcTrecTBeHHast
17§

MCKYCCTBEHHAs paJMOAKTUBHOCTH. MIcTOUHMKH
PaAMOAaKTUBHBIX U3ITyYeHUN. 3aKOHBI COXPAHEHUS
B

SIJIEPHBIX PEAKIIHSIX.

Tema 34. DneMeHTapHbIE YaCTULIBI.
®dyHaaMeHTalbHbIE B3aUMOJCHCTBHS 1 OCHOBHBIE
KJIACChI DJIEMEHTAPHBIX YaCTHL. YacTHLbI U
aHTH4acTullbl. Jlentons! u aaponsl. KBapku.
Onekrpociaboe B3aumoieiictBue. CtannapTHas
MOJEJIb

hreMeHTapHbIX YacTull. [Ipobiema oObequHeHUS
(byHIaMEHTaIbHBIX B3aUMOJICHCTBUIA.

Tema 35. ®usndeckas KapTHHA MUpA.
OCOOEHHOCTH KJIACCUYECKOM, HEKJIACCUUECKOH U
coBpeMeHHOU (u3nku. MeTomonorus
COBpPEMEHHBIX
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HAy4YHO-HCCIICJIOBATEIHCKUX MIPOTPaMM B 00JIACTH
¢u3uku. OCHOBHBIE TOCTHXKEHUSI U TIPOOJIEMBI
cyObsiepHol pu3ukn. [TonbITKY 00BETMHEHUS
(hyHIaMEHTAILHBIX B3aUMOJACHCTBUI M CO3/IaHUS
«reopuu Bcero». CoBpeMeHHbIE KOCMOJIOTMYECKUE
npezacTaBieHus. VI3MeHeHUs! B TEXHUKE
TEXHOJIOTHAX

KaK CJICZICTBUE HAyYHBIX JOCTIKCHUN B

obmactu puznkn. Pusndeckas KapTHHA MUpa KaKk
¢bunocodekas kareropus. [lapanurma Hetotona n
HBOJIIOLIMOHHAS TTApaUrMa.

Onrrka

10

12

36

Tema 22. UnaTepdepennus.
WuTephepeHnoHHOe Moje OT ABYX TOYEUHBIX
MCTOYHUKOB. BpeMeHHast 1 mpoCTpaHCTBEHHA
korepeHTHOCTh. OnbiT FOHra. MHTEpdepomerp
Maiikenbcona. UaTepdepeHnms B TOHKHX
[JICHKAaX.

MHoromy4yeBasi HHTeppEepeHITus.

Tema 23. JIudpakius.

[Ipunuun ['oitrenca-®penens. Meton 30H
®penens.

AMIUIUTYAHbBIE U (Da30BbI€ 30HHBIE TUIACTUHKU
Openens.

Jludpakmust OpeHerns Ha MPOCTSHITUX MTperpaax.
Jludpaxus Opaynrodepa. Judpaxmms
®paynrodepa

Ha 1enu 1 pemietke. [ludpakiunonHas pemerka
KaK

CHeKTpajbHbIN pubop. Pa3pemiaromas
CIIOCOOHOCTH

mudpakironHoi pemeTku. J{udpakmus bparra.
[TonsiTHe 0 ronorpadguyeckoM METo/e MOTyYCHHUS
17§

BOCCTAHOBJICHHUS N300pakeHUH.

Tema 24. Tlonspuzaiius.

dopma U cTeneHb NoJspU3au
MOHOXPOMAaTHYECKHX

BOJH. [lonyyeHue 1 aHanmu3 TUHENHO-
MOJIIPU30BAHHOTO

cBeta. 3akoH Maitoca. OTpakeHue u
[peIoMIICHHE
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CBETa Ha I'PAHUIIE pa3zelia IByX JUJIEKTPUKOB.
®opmyinsl Pperens. IlonHoe oTpakeHHe U €ro
[IpUMEHEHUE B TEXHUKE. BOIHOBOABI 1 CBETOBO/IBI.
3akoH bprocrepa. Jluneiinoe

By Ty4YEIIPEIOMIICHHE.

[IpoxoxeHue cBeTa yepes JMHENWHbIe (a30BbIe
[IACTUHKU. VICKycCcTBEHHAs onTHYecKas
aHU30TPOIHS.

[{upkynspras (hazoBas aHU30TPOIIHS.
DNEKTPOONTUYECKHUE U MATHUTOONITHUECKHE

B dEeKTHI.

Tema 25. TlornomeHue U AUCTIEPCHUs BOJIH.
DEeHOMEHOJIOTUS NIOTJIOLEHUS U AUCIIEPCHUU CBETA.
Monens cpeasl ¢ quctiepcuei. @azoBas u
rpynmnoBas

CKOpOCTb BOJIHBI. HopMasbHast 1 aHOMasbHas
icriepcusi.

HNTOI'O mo 3-my cemecTpy

24

18

16

84

NTOI'O no nucuuiuinge

72

54

48

252




