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IEJIA U 3AJAYA CAMOCTOSTEJABbHON PABOTHI CTYJIEHTOB

BaxueilimuM s1eMeHTOM, O00ECMeUUBaIONIMM KAueCTBEHHYIO IOATOTOBKY
CHELUAIMCTOB HMHXKEHEPHBIX CIHEHUATBHOCTEH MO (QU3MKe, SBISETCS YCBOCHUE
CTyJICHTaMU TEOPETUUYECKUX U MPAKTUUECKUX 3HAHUH MO (PU3UKE CAMOCTOSTEILHO.
YMeHre OpUEeHTHUPOBATHCS B COBPEMEHHOM HAyYHO-METOAUYECKOW JIUTEpaType
M3y4yaeMOW JTUCIMUIUIMHBL, TOJ0MpaTh HEOOX0UMbIE YUeOHbIe TOCOOUs U paboTaTh
C HHUMH, MPAKTHUKOBAThCS B COCTABJICHMHM KOHCIIEKTA, BBIACIATH TIJIABHOE U
BTOPOCTENIEHHOE B U3y4aeMOM BOIIPOCE — BCE 3TO TaK HEOOXOAUMO COBPEMEHHOMY
umxxeHepy. HaBbiky, moJydeHHBIE MIPU CaMOCTOSITENILHON paboTe 1Mo Kypcey oOuiein
¢bu3uky, OyAayT TOJIE3HBI B JajbHEWIIEH MNpo(ecCHOHANTBHON IeSITEIBbHOCTH
OyIyIIUX CTEIUAIUCTOB.

[Ipennaraempie  METONMYECKUE YyKa3aHUsA  COAEpXKAaT  BOMPOCHI IS
CaMOCTOSITEJILHOTO HM3Y4Y€HHUsI MO Kypcy oOmeil (Qu3uku B COOTBETCTBUU C
IeucTByIome padodeit mporpammoit. Kaxapiii Bompoc cHaOXEH CCHUIKOM Ha
naparpad y4eOHOTO MOCOOHS, KOTOpPOE SIBISETCS OCHOBHBIM TIPH M3YYCHUHU
COOTBETCTBYIOIIETO pasaena kKypca ¢usukd. CTyIeHTy MNpeaocTaBIIsieTCs
BO3MOKHOCTh PACCMOTPETH U3JI0KEHUE COOTBETCTBYIOIIETO BOMPOCA U IO APYTUM
y4eOHBIM MOCOOUSAM U3 MPUBEAEHHOTO CIIUCKA JTOMOJIHUTEIHLHON JIUTEPATYPHI.

JIns  camMOCTOSITENIbBHOM MOATOTOBKA K MPOMEXKYTOYHOW  ATTECTALUU
(3x3aMeHy) 10 pasfenaMm Kypca (PU3WKH, CTyJIEeHTaM PEKOMEHJIOBAaHBI BOIPOCHI.
[Ipu moAroToBKE K SK3aMEHY, PEKOMEHIYEM UCIOJIb30BaTh KOHCIIEKT JEKIIMOHHBIX
3aHSATUN U IPUBEAEHHBIN B METOJUYECKUX YKA3aHUSIX CIIUCOK JIUTEPATYPHI.

ChopmynupoBan moaxoa K TpPeOOBaHUSM TIPU TOJBEJCHUU WUTOTOB
TEKYLIEW U MPOMEKYTOUYHOU aTTECTALMM, ONPEAEISIONIUX YCIOBUS, ITPU KOTOPBIX
caMocCTosITeIbHas padoTa CTyIeHTa CYMUTACTCS 3aUTEHHOM.



OBINUE METOANYEKHNE YKA3AHUA
IO CAMOCTOSTEJbHOM PABOTE CTYJIEHTOB

[Ipuctynas K caMOCTOSITEIbHOMY H3Y4YEHHUIO Martepuana, HEOO0XO0JIUMO
PYKOBOJICTBOBAThCS HEKOTOPHIMU OOLIMMH TpaBUjiaMu pabOThl € Yy4EOHBIM
rmocoouem 1o (Gu3nKe.

1. Tlpennaraembie BOMPOCHI [JIsi CAMOCTOSTEIBHOIO M3Y4YE€HUs, MPEAIOIararoT
npuoOpeTeHre 3HAaHMM B paMKaXx PEKOMEHJOBAaHHOTO CIHCKAa OCHOBHOM
JTUTEpaTyphbl, OJIHAKO 3TO HE JIMIIIAET BO3MOKHOCTU M3Y4YEHHs] TEMbl U B paMKax
JOTIOJIHUTENBHOTO CIUCKA JIUTepaTyphl. PaboTas ¢ JOMOJIHUTENBHON TUTEPATYPOH,
CTYIEHT CaMOCTOSATENIbHO OIpeJNeNsieT pa3fei, IVaBy Wiu maparpad, KOTOpbId
COOTBETCTBYET BOINPOCY, BBIHECEHHOMY JJIsI CAMOCTOSITEILHOTO U3yUEHHUS.

2. HauuHas u3ydeHus npeajiaraeéMoro Borpoca, Heo0XoJIMMO 0OpaTUTh BHUMaHUE
Ha cUCTeMy OOO3HAYeHUU HCHOJIB3YEMBIX B JaHHOM YyueOHOM mocobun. K
COXKAJICHUIO, B (PU3HMKE YaCTO pa3Hble (PU3UUYECKUE BEIMYMHBI UMEIOT OJIMHAKOBHIE
OyKBEHHbIE 0003HAYEHHUS. ITO OOBEKTUBHAS TPYAHOCTh. PU3MUECKUX BEITUYUH
MHOTro, a OyKB TpEYeCKOoro WM JIATUHCKOro aidaBuTa, KaK H3BECTHO
orpannyeHHoe uucio. CpaBHUTE O0O3HAUEHMsI pacCMATPUBAEMbBIX (PU3MUECKUX
BEITMYMH C O0O3HAYCHUSMH, HCIOJIB3YEMBIMU BammmM JekTopoMm. Craemaiite ms
ce0s1 BBIBO/I.

3. IlomHuTe, 4TO B psifie y4eOHBIX MOCOOU, JO CHUX MOP HUCMIOIB3YETCS CUCTEMa
¢usnuecknx BenmmunH CI'C, B TO BpeMs Kak OOMIEIPUHATONW CHUCTEMOU IS
U3JI0KEHUS MaTepuaia, B TOM YHCIIE U Ha JICKUUAX, ABisieTcs cucrema CHU.

4. I3yyeHue BHIHECEHHOTO Ha CAMOCTOSTENIbHYIO paboTy BOIIpoca, ClielyeT HauaTh
C aHajiu3a OCHOBHOW JHTeparTypbl. BHUMaTenbHO MHpoyMTaliTe (JKEIaTeIbHO HE
OIUH pa3) pekomeHayemble maparpadsl. YUTeHue, COBETyeM COINPOBOXKIATh
HEOOXOJUMBIMUA MOMETKAMHU M KPATKUMHU 3aMKUCSIMU HA OTJEIbHOM YHUCTOM JIUCTE
Oymaru (Tak Ha3bpIBa€MO€ YTeHUE ¢ Kapanjaamom). OHU B MOCJIEACTBUUA HOMOTYT
OpPUEHTUPOBATHCS B TEKCTE Maparpada Mmpu cocTaBieHnn KoHcnekTa. [locie aroro,
Mpu HEOOXOAMMOCTH, MOXKHO MPUCTYNATh K U3YYEHHUIO BOIPOCA B paMKaXx CIHCKa
JOTOJHUTEIbHOU JTUTEPATYPHI.

5. Pe3ynpTaToM camMoCTOSATEIHHON paOOThI MOJKEH OBITh KOHCIIEKT M3y4aeMOTO
Bornpoca. Kak mpaBuiio, oH BKJIIOUAeT B Ce€O0sl ONpeeTCHUs] OCHOBHBIX MOHSTHUH,
GopMyTHUPOBKY 3aKOHOB (KaKk TEKCTOBYH, TaK M  MaTEeMaTUYECKYIO),
MaTeMaTU4YeCKUE BBIBOJbl OCHOBHBIX COOTHOILEHHM, KOHCTAHTHI U UX YHCIIOBBIC
3HAYEHUS, HEOOXOJUMBbIE PUCYHKH, CXEMBI U MTOSICHEHUS K HUM.



Paszpnen I. Mexanuka. TepMoauHaMuKa H MOJIEKYJIApHas (PU3HKA

Ne CoaepxaHnue Bompoca [Taparpad mo
n/m OCH. CIIHCKY
JIAT-PBI
1. | EauHunel u pa3MepHOCTH PU3HUECKUX BEJIUYHUH. § 10
2. | Hexortopsblie cBECHHS O BEKTOPax. §2
3. | HennepuuanbHbIE CUCTEMBI OTCUETA. §§32-35
4. | Cunbl. Yrpyrue cuibl. Cuna tTpenusi. Cuma TSKECTH U BeC. §§13-16
5. | IlpeoGpazoBanuss l'anunes. [IpuHOMO OTHOCUTEIHHOCTH §12
lanues.
6. | Coymapenue qByX Ted. §28
7. | YcnoBus paBHOBECUS MEXAHUYECKON CUCTEMBI. §26
8. | [IBM>keHue B IECHTPAJIIBHOM TOJIE CHII. § 30
9. | Kuneruyeckasi 3HEprusi Bpalaronerocs TBEPOro Tesa. §41
10. | Kunetnueckas sHeprus tena npu II0CKOM JBHKCHUU. §42
11. | [IpuHIUIT SKBUBAJICHTHOCTH. §47
12. | Kocmuueckue CKOpOCTH. §48
13. | Bextopnas quarpamma (CrnoxxeHue kojieOaHuii). §55
14. | KomniekcHbIE YKCIa. §51
15. | JIuneitnpie nuddhepeHianbHble ypaBHEHUS. §52
16. | 3aTyxaromue KojaedaHusl. §58
17. | BelHyX/1eHHBIE KOJEOAHMUS. § 60
18. | CneumnanbHas TEOpHsi OTHOCUTEIIBLHOCTH (0030p). §§62-71
19. | PaboTta coBepiiiaemasi uaeaqbHBIM T'a30M IPU Pa3TUUHBIX § 90
MpoIleccax.
20. | [Ipumepbl BBIYUCTICHUS SHTPOIIUH. § 107
21. | Hexoropsele cBeAEHHUS U3 TEOPUU BEPOATHOCTH. §93
22. | DKkcepuMeHTalbHasT TPOBEpPKA 3aKOHA paclpeacICHUs § 99
Makcsena.
33. | Onpenenenue [leppenom uunciia ABoraapo. § 101
34. | SIBneHus nepeHoca. § 128
35. | Ban-aep-BaanbCOBCKHI Ta3. §91




Bonpocsl kK IpOMeKYTOYHOI aTTeCcTallUU.
l.Mexanuka. O (QopMyIupoBKe 3aKOHOB MeXaHHMKHU. [IpoCTpaHCTBO W Bpems B
KJIACCUYECKON MEXAHUKE.
2.Kunematuka. Onucanue nBuxeHus tena. Cucrema oTcyera.
3.Kunematuka touku. Tpaektopus. [Iyts. CriocoObl OnrMcanus ABUKEHUS TOUKH.
4. Kunematuka Touku. [lepememienne. MrHOBEHHAsi CKOPOCTh TOUKH.
5.CKOpOCTh TOYKH MpPHU Pa3IHUHBIX cOocO0ax 3ajaHusl JBHKEHUS. BeKTOpHbBIA U
KOOPJIMHATHBIN CITOCOOHI.
6.CKOpOCTh TOYKH TIPU PA3MYHBIX CIIOCO0Ax 3adaHus ABWKEHUA. ECTeCTBEHHBIN
croco0.
7.YckopeHue TOYKHU. YCKOpPEHHUE TOYKM NpH pPa3MyHBIX crnocobax 3ajaHus
JBUKEHUSI. BEKTOpHBINA U KOOPAUHATHBIN CIIOCOOBI.
8.YCckopeHue TOYKU MPH pa3IMUHBIX CI0COo0ax 3aaHus ABHKEeHUS. ECTeCTBEHHBIN
croco0.
9.HekoTopble BUABI JBUKECHUS TOYKH. PaBHOMEpHOE NPSIMOIMHEWNHOE IBHKECHUE
TOYKHU.
10.HekoTopeie BUIBI JBUKECHUS TOYKH. JI[BUKEHME TOYKA C TOCTOSTHHBIM
YCKOPEHUEM.
11.Kunematuka abOcomoTHO TBEpHoro Ttena. lloctymartenbHoe JBHKEHUE
a0COJIFOTHO TBEPAOTO TeJa.
12.Bpamiennt abCONOTHO TBEPAOrO Tejla BOKPYr HEMOABMXKHOW OCH. YTioBas
CKOpOCTb.
13.JIuneliHast CKOPOCTh TOUKHU a0COIIOTHO TBEPAOTO TEJa, BPAIIAIOLIEr0Cs] BOKPYT
HETIOJIBUKHOU OCH.
14.YrnoBoe yckopeHue aOCONIOTHO TBepAoro Ttena. JIMHelHOe ycKOpeHue
MPOU3BOJIHOW TOYKH aOCOJIOTHO TBEPAOrO Teja, BPALIAOIIErOCs BOKPYT
HETIOJIBUKHOU OCH.
15.Bpamienrie  aOCONMIOTHO TBEPAOrO Tela BOKPYr HEMOJABUXKHOM OCH C
MTOCTOSIHHBIM YTJIOBBIM YCKOPEHHUEM.
16.0OTHOCUTENBHOCTh MEXaHUYECKOTO JBMKEHHUS. CI0oXEHHE U Pas3IoKeHHUE
JBUKEHUSI TOUKHU: a0COIFOTHOE, OTHOCUTEIBHOE U TIEPEHOCHOE JIBUKEHUE.
17.0THOCUTENBHOCTh MEXaHUUECKOTO IBMKEHUS. 3aKOH CJI0KEHHUE CKOPOCTEH.
18.ITpunnmn otHocutenbHOCTH [anmuies. [Ipeobpazosanus ["anumes.
19.Iunamuka. Cuna. Macca. [ToHsiTHE MOMEHTA CHUJIBI.
20.Axcuombl MexaHuku. IlepBwiii 3akoH HbloToHa — 3akoH uHepuuu. BTopoii
3ak0oH Hpr0TOHA — OCHOBHOM 3aKOH JUHAMHUKH.
21.Axcuombl Mexanuku. Tperuit 3akoH HbplOTOHa — NpUHIUI JCHUCTBUA U
MNPOTUBOICUCTBUS. [[pUHIUN HE3aBUCUMOCTH JIEMCTBUS CHJL.
22.OCHOBHBIE  3alaudl  MEXaHHUKHU. JluHamMuka ~ MaTepuaibHOW  TOYKH.
HuddepennmansHoe ypaBHEHHE ABHUKEHUSI TOUYKH (BEKTOPHBINA, KOOPAWHATHBIN U
€CTECTBEHHBIN CIOCOOBI 3a/1aHUS IBHXKECHUSA ).
23.I'paBuTallMOHHBIE CUJIbI. 3aKOH BCEMUPHOTO TATOTEHUS.
24.00mue TeopeMbl JMHAMUKH MaTepuaabHON TOouku. Teopema 00 M3MEHEHUHU
UMITYJIbCA MAaTEPUAIIBHON TOYKU. VIMITyIbC CUIIBIL.
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25. O0mue TeopeMbl JUHAMUKH MaTepHadbHOW TOUKH. Teopema 00 HM3MEHEHUHU
MOMEHTa UMITyJIbca MaTepUaIbHON TOUKU. MITyJIbc MOMEHTA CUJIBI.

26.Pabota cuiibl. MOITHOCT®.

27 1lpumepsl BeIUKCICHUSI paOOTHI: pab0OTa IPAaBUTAIIMOHHON CHUJIBI, paboTa CHUIIbI
YOPYrocTH; paboTa CUIIbI TSXKECTH.

28.KoHcepBatuBHbIe cwiibl. [[oTeHIIMAIbHAS YSHEPTUS MATEPUATIBHON TOUKHU.
29.Teopema 00 M3MEHEHUU KUHETUYECKOW SHEPrUU MATEPUAIBHOW TOUKHU. 3aKOH
COXpaHEHHUS YHEPTUU TOUKH.

30./lnHaMyKa MEXaHHYECKOM CHCTEMbl. MexaHHyeckass cucreMa. BHeliHue u
BHYTPEHHUE CHIIBI.

31.Teopema 00 U3MEHEHUH UMITYJIbCA MEXaHMUECKON cUCTEeMbl. [ 1aBHBIA BEKTOP
BHEIIIHUX CHUJI. 3aKOH COXPAaHEHUS UMITYJIbCA.

32.1leHTp Macc MEXaHMYECKOM CUCTEeMBbI. Teopema O IBHKEHHWM LIEHTpPa Mace
MEXaHUYECKOUN CUCTEMBI. L[eHTp Macc MEXaHUYECKOW CHCTEMBI.

33.Teopema 00 U3MEHEHUHM MOMEHTAa UMIIYJIbCA MEXAHUYECKOU CHUCTEMBI.
['maBHBII MOMEHT BHEWIHUX CHJI. 3aKOH COXpPaHEHHs] MOMEHTa HWMITYyJIbCca
MEXaHUYECKON CUCTEMBI.

34 Teopema 00 HU3MEHEHUM KHUHETHUYECKON SHEPIrUM MEXAHUYECKOW CHUCTEMBI.
[lonHast mMexaHWYecKasi SHEPrusi CUCTEMbl. 3aKOH COXPAHEHHS MEXaHUYEeCKOU
SHEPTUU CUCTEMBI.

35.lunamuka abCoOIIOTHO TBEPAOTO Tea. JIMHaMKKa MOCTYNAaTebHOTO JBHKEHUS
a0COJIFOTHO TBEPAOTO TeJa.

36./lunamMuka abCoOJIOTHO TBEPAOrO Tena. /[MHamMuKa BpaliaTeIbHOIO JBHKCHUS
a0OCOJIIOTHO TBEpAOro Tena. MOMEHT uHepuuu aOCOJIIOTHO TBEPIOIro Tea.
Teopema I['tonrenca-1lIreinepa.

37. TepMoAMHAMUYECKU METOJ HCCIEIOBAaHUS MAKPOCKOMUYECKUX CHUCTEM.
OcHoOBHbIE MOHSATHUS u HCXOJIHbIE MOJIOKEHUS TEPMOANHAMUKHU
(TepMOIMHAMHUYECKasi CHUCTEMa, IIOCTYJIaTbl TEPMOAMHAMUKHU, IApaMeETpPbI
TEPMOANHAMUYECKUX CUCTEM).

38.PaBHOBeCHBIE WM KBa3ucTaTU4Yeckue mpoieccbl. O0paTuMble U HEOOpaTUMBbIE
npouecchl. M3omnporeccsl.

39.YpaBHeHHE COCTOSAHUSA UICATBLHOIO Ta3a. 3aKOHbI UJ€AJIbHOTO rasa.
40.Buytpennsisi sHeprusi cucteMbl. CrnocoObl M3MEHEHHUS BHYTPEHHEH HSHEpruu
cuctemsbl. PaboTa B TepmMoguHamuke. TermnooOMeH, KOTUYEeCTBO TETIOTHI.
41.IlepBoe HavasIo TEPMOAMHAMUKHU. ATuabaTHBIN ITpoIiecc.

42. TemmoémkocTh  cucteMbl. Kanopuyeckoe ypaBHeHue. CBsizb  MEXAY
TEIIOEMKOCTSIMU CUCTEMBI TPU TOCTOSIHHOM JIaBJIEHUU U 00BEME.

43.BHYTpeHHs dHEPTUs UieanbHOro rasa. 3akoH Jlxoyins. YpaBuenue Maliepa.
44 TTonutponuyeckuii nmpouecc. YacTHble cllydau MOJUTPOIIUYECKOro IpoIiecca.
45 lluknuyeckue miporiecchl. TeroBas wmamuHa. O(PEKTUBHOCTh TEIJIOBOM
MaIlVHBI.

46.11uxn Kapno. DddexruBHocTh 1ukiia Kapho.

47 .1TpuBen€HHOE KOJIMYECTBO TEIUIOTHL. Teopema Kiaysuyca.



48.OHTpONKS U MaTeMaTHYECKOE BBIPAXKEHHUE BTOPOr0 Hayajaa TEPMOJIUHAMUKH
JUIL PABHOBECHBIX IpoueccoB. (OCHOBHOE YypaBHEHUE TEPMOJMHAMHUKH IS
PaBHOBECHBIX MPOLIECCOB.

49.OHTpOoNKs M MaTeMaTHYECKOE BBIPAXKEHHUE BTOPOr0 Hayajga TEPMOJUHAMUKH
JUIS. HEPABHOBECHBIX mpoueccoB. OCHOBHOE YpAaBHEHUE TEPMOJIUHAMUKH IS
HEPAaBHOBECHBIX MIPOLIECCOB.

50.CTaTUCTUYECKUI METOJT UCCIEIOBAHUA MAKPOCKONNYECKUX cucTeM. OCHOBHBIE
MOJIOKEHUS MOJEKYJAPHO-KUHETUYECKON TEOpUM CTPOEHHUS BemecTBa. Macchl
aTOMOB U MOJIEKYJI.

51.KonnvecTBo BemecTBa U YMCIO CTPYKTYPHBIX 3JIEMEHTOB. 1IoCcTOsSIHHAS 1 4nCIIO
Asoraapo. Hucmno Jlommuara.

52.Mogenb UaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH HUICATBHOTO
raza. OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH HUICAIBHOTO Ta3a
1uisl faBneHus (ypaBHenue Knaysuyca).

53.0CHOBHOE ypaBHEHUE MOJEKYJSIPHO-KHHETUYECKON TEOPUM HACATBHOTO rasa
quist sHeprun (ypaBHenue boinbimana). [Toctosinnas bonbiMana. DHepreTrueckas
(xkuHetnueckas) Temmeparypa. llpencraBieHue 00 — aOCOMIOTHOM — HyJe
TEMIIEPATYPHI.

54.YpaBHEHHE COCTOSTHUS UJICAIBHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU
WJICATBHOTO Tra3a.

55.Teopema 0 paBHOMEPHOM PACIpPEICIICHUN KHHETUYECKON IHEPTUU 110 CTENEHIM
cB00OBI. CpeHss SHEPTUs MPOU3BOIBLHON MOJIEKYIIBI HCATHHOTO ra3a.
56.BHyTpeHHsIs1 3Heprusi uaeaibHoro raza. Kimaccuueckass TeopHsi TEIUIOEMKOCTH
UJICAIBHOTO ra3a.

57.PacnipenieieHue MOJIEKYJ HJ€ATBHOIO Ta3a IO aOCOJIOTHBIM 3HAYEHUSIM
CKOPOCTEIl B OTCYTCTBHM BHEIIHUX CHIIOBBIX MoJiel (pacupenenenre Makcpeia).
HaubOonee BeposiTHasA, CpelHsIs U CPETHEKBAAPATUYHASL CKOPOCTH.

58 UneanpHblii ra3 BO BHENIHEM NOTEHIMAJIbHOM moJie. Pacnpenenenue
Makcsemna-bonpumana. ®opmyna bonsumana. ®opmyna Jlamnaca.
59.0TKIIOHEHHE TOBEICHUSI PEabHBIX ra30B OT 3aKOHOB HAEaIbHOT0. M30TEepMbI
Awmara. Temnepatypa boiisis. MexxMosneKkyisipHoe B3auMOJICHCTBUE B ra3ax.
60.130Tepmbl peasibHOTO raza. Kputnueckue nmapameTphl.

61.'a3 Ban-nep-Baanbca. YpaBuenue Ban-nep-Baanbca. M3otepmsl Ban-nep-
Baanbca. Kputnueckne napamerpsl.



Paznes I1. DilekTpr4ecTBO 1 MarHeTH3M

No CoaepxaHnue Bompoca [Taparpad mo
n/m OCH. CIIHCKY
JIAT-PBI
1. | Onucanue  CBOWCTB  BEKTOPHBIX  TMojed  (MOHSTHE §11
rpajueHTa, IUBEPTreHIMU, poTopa, AudepeHITnaIbHOro
BEKTOPHOTO orneparopa ['amMmuiabToHA)
2. |Ilone Toueunoro gunoss. [loTeHuWanbHAss SHEPrus §9
ANEKTPUUYECKOTO JUIOJSI  BO BHEIIHEM AJIEKTPUYECKOM
noJie.
ITone nByX paBHOMEPHO 3apsKEHHBIX IIOCKocTed. [loine § 14
OECKOHEUHOTO 3apsSHKEHHOTO HUTTUH]IpA. [Tone
PAaBHOMEPHO 3aps>KEHHOTO 11apa.
IToTenmuan moas gUMos. §9
Konnencaropbl. D1eKTpOEMKOCTh KOHJIEHCATOPA. §27
["paHMYHBIE YCIOBUS JJIsl BEKTOPOB E M D . §21
DHEPrus MEKTPOCTATUYECKOTO MOJIA. §§28-30
[TpaBuna Kupxroda. §36
OmnsiTel CTr0apTa-TonmeHna. [IpoBoAMMOCTE METAILIOB. §77
KoHTakTHble sIBJI€HUS B NPOBOJHMKAX: KOHTakTHas | ['11. 6, y4. moc.
Pa3HOCTh MOTEHIIUATIOB, TEPMOIIEKTPUUECCKUE SIBJICHUS. 7) - mo Jor.
CIIUCKY JIUT-PBI
JIBUKE€HUE 3apsHOKEHHBIX YACTHI[ B DJICKTPUYECKOM U §§ 72-76
MAarHUTHOM MOJISIX.
Oddext Xomna. §79
MarnutomexaHu4eckue siBjieHusA. Teopust aua-, mapa- u §§ 56-59
heppoMareTusma.
["paHMYHBIE YCIOBUS I/l BEKTOPOB B U H . §54
Toxu @yxo. §63
Toxk mpu 3aMbIKaHUU U Pa3MbIKAaHUH 1IETIH. § 65
DHEpPrusi MArHUTHOTO MOJIA. §67




Bonpocel K NPOMeKYyTOYHOM aTTeCcTALUU
1. DnekTpocTaTrka. DNEKTPUUECKUI 3apsii U €ro cBoicTBa. [ImoTHOCTH 3apsna.
ToueyHblil 3aps.
2. 3aKOH B3aMMOJECUCTBUS TOUYCUHBIX 3apsaoB. [IpumeHenune 3akoHa Kymnona k
3apsiiam pou3BoabHOM (hopMmbl. Teopema Upnioy.
3. HampsbkeHHOCTh  3JIEKTPUYECKOTO TOJIsI  TO4YedHOoro 3apsaa. [lpuHinun
cynepno3unuu. Ilone  HenmpepbIBHO  pacnpeiesieHHbIX  3apsanoB. JIluHuum
HANPSKEHHOCTH 3JIEKTPUYECKOTO TOJIS.
4. Dnextpudeckuid qunosb. [lone ToyedyHoro aumnoiis. JIUmoap B 3JIEKTPUYECKOM
ToJe.
5. lIlotox BekTOopa HampskeHHOCTH. Teopema Octporpaackoro-I'aycca u ee
MPUMEHEHHUE K pacdeTy moJiei (mojie paBHOMEPHO 3apsiKEHHOM IMIIOCKOCTH, TOJIe
chepruuecKoil MOBEPXHOCTH, 3apsKEHHON paBHOMEPHBIM 3aps/IOM).
6. Pabotra cuibl snekTpuueckoro mnois. Teopema O UUPKYISIUMUA BEKTOpa
HaNpsIKEHHOCTH.
7. Ilorenuman. Pa3zHocTh mnoTeHIManoB. CBi3b MEXIAY HAINPSIKEHHOCTBIO H
MTOTEHIIUAJTIOM.
8. lloTeHuMam moJyisi TOYEYHOTO 3apsia, AUMNOJS, HENPEPBIBHO PAaCIPEICIIEHHOTO
3apsaa.
9. DnekrTpocratudeckoe Moje B BemecTBe. [I[pOBOOHUKN B AIEKTPUYECKOM IIOJIE.
HanpsiakeHHOCTB 101 y MMOBEPXHOCTHU MPOBOJIHUKA U €€ CBSI3b C MMOBEPXHOCTHOIO
IJIOTHOCTBIO 3apsI0B.
10. DneKTpOEeMKOCTh YEAMHEHHOTO MPOBOJAHUKA. DIIEKTPOEMKOCTh KOHJAECHCATOPA.
11. IndsiexTpuKy B 35IeKTpruecKoM noJie. [lomspuzanus 1u3ieKTpruKoB.
12. Ilone B nuanekTpukax. BeKTop mossspusanuy u €ro CBA3b ¢ HaNPSKEHHOCTHIO
AIEKTPUYECKOTO IO B TUAJIEKTPHUKE. BeKTop AIEKTPUYECKOTO CMELICHHUS.
13. Tone B quonexrpukax. ColicTBa £ D Ha TPaHULE Pa3ziela IByX Cpel.
14. DHeprus >JEKTPOCTATHYECKOTO TOJsA. DHEPrus B3aUMOICUCTBUS CUCTEMBI
HEMOJBMKHBIX  TOYEUHBIX 3apsanoB. [lonHas  SHepruss  B3aMMOACHUCTBUS
HEMPEPBIBHO PACIPEICICHHBIX 3aPsI0B.
15. DHeprus 3aps)KEHHOTO MPOBOJHHUKA W KOHAEHCATOpPA. DHEPrusi U IUIOTHOCTH
SHEPIrUHU JIEKTPOCTATUYECKOTO TOJIS.
16. IloctostHHbIN 37ekTpuyeckuid TOK. IImoTHOCTh TOKa. Cuna TOka. YpaBHEHUE
HETPEPHIBHOCTH.
17. CropoHHue cunbl. OJNEKTpOABMXKYyIIlas cuia. HanpsokeHne W pasHOCTH
MMOTEHIINAIOB.
18. 3akom Oma [ OJHOPOJHOrO YYacTKa LEMA B HWHTETPAIBHON U
mudpepenuumansaoit popme. 3akoH Oma Juist yyacTka 1ienu, cogepxamiero J/C.
3akon Oma s 3amkHyTou nenu. [Ipasuna 3nakoB ma 3/C.
19. Pa3BerBnennbie nenu. llpaBuna Kupxroda m ux npumeHeHue s aHaiu3a
Pa3BETBJICHHBIX JIEKTPUUYECKUX LETIECH.
20. PaboTta m MOIIHOCTh B IIEMU MOCTOSTHHOrO TOKa. 3akoH JIxoynsa-JIeHna B
UHTETpaIbHOU 1 mudpepernuansaoi hopme. (OTHOPOAHBINA yYaCTOK IEIIHN).
21. DnektpomarHeTn3M. MarHutHoe IOJ€ B Bakyyme. BekTop MarHuTHOU
naaykiuu. Cuna JlopeHia.



22. DnemeHT Toka. 3akoH buo-Casapa-Jlannaca. [IpuHiun cynepno3unumu.

23. IloTok BeKTOpa MarHUTHOM MHAYKUHH. OCHOBHBIE 3aKOHBI MAarHUTHOTO IOJIS
(teopema l'aycca nnsg WHAYKIMHA MArHUTHOTO moyisi B Au(depeHIHanbHON U
UHTErpaIbHOUN (popMe, 3aKOH MOJHOIO TOKA).

24. Cuna Amniepa. MarHuTHBI MOMEHT KOHTYypa. CHita, IEUCTBYIOWIAs HA KOHTYP
C TOKOM B OJHOPOJTHOM MarHMTHOM I0j€. MOMEHT Maphl CHJL.

25. Cuna Amniepa. MarauTHbeiii MOMEHT KOHTYypa. CHita, IEUCTBYIOWIAS HA KOHTYP
C TOKOM B HEOJTHOPOJIHOM MAarHUTHOM IoJjie. DJeMeHTapHas paborta cuibl Ammepa
U ToJiHasi padora.

26. [IBmkeHHE 3apsyKEHHOM YacTUUBl B JJIEKTPUYECKOM W MArHUTHOM TOJISIX.
JIBr>KeHME 3apsKEHHOM YaCTULBI B OAHOPOJHOM SJIEKTPUYECKOM ITOJIE.

27. JIBmKeHHe 3apsHKEHHOM YacCTHUIBl B JJIEKTPUYECKOM M MArHUTHOM TMOJISIX.
JIBr>KeHME 3apsyKEHHOM YaCTHIBl B OJTHOPOJHOM MATHUTHOM IIOJIE.

28. MarauTHoe 1mosie B BEHIECTBE. BEKTOp MarHMTHOW MHAYKUWMHA B MArHETHKAax.
Bextop HamaramueHHocTu. ToK HamarHnuMBaHWs. BeKTOp HaNpsKEHHOCTH
MarHUTHOTO MOJIS.

29. MarnutHOe moje B BEUIECTBE. BEKTOp HAMArHMYEHHOCTH U €ro CBS3b C
BEKTOPOM HAIpPSXKEHHOCTH MAarHUTHOrO moJis. MarHutHass BOCHPUUMYHUBOCTH U
MAarHuTHas IPOHULAEMOCTb BEIIECTBA.

30. MarnurtHoe none B Bemectse. CBolicTBa B M H Ha IpaHMIE pasjela IBYX
cpen.

31. MaruutHOoe nosne B BemectBe. deppomarnetnku. KpruBas HaMarHU4eHHOCTH.
MaruautHbii ructepesuc. Touka Kropu.

32. DnexkTpoMarHuTHAsE UHAYKIUSA. 3akoH uHAykuuu Papanes. IIpasuno Jlenua.
[TomHBIN MarHUTHBIN MOTOK.

33. SBnenne camoumHAyKIMU. MHIYKTUBHOCTh. B3amMHas WMHIyKIUA. DHEpPrus
MarHuTHOTO MOJIS.

34. CucrteMa ypaBHEeHHI MakcBesia B MHTErpaIbHOU GopMme.

35. OCHOBHBIE CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH. Bektop Ywmosa-lloiTuHra.
JlaBieHue cBeTa C TOYKH 3pEHUSI BOJIHOBOU TEOPHUHU.

36. DnekTpuyeckue koyieOanus. Y paBHEHHE KOIe0aTeIbHOTO KOHTYpA.

37. Onektpuueckue KoieOaHus. CBOOOJHBIE DSJIEKTPUUECKUE KOJIEOaHUSI.
CBoOoaHbIe He3aTyXarolue konedanusi. CBOOOIHbIE 3aTyXalolINe KoaeOaHusl.

39. DOnektpuueckue KkosieOaHus. BbIHYXJIEHHbIE SJIEKTPUYECKUE KOJIeOaHUsI.
SBiIeHnE pe3oHaHca.



Pazpnen 111. BostnoBasi u kBaHTOBas onTuka. KBantoBasi pusuka. dusuka atoma

No CoaepxaHnue Bompoca [Taparpad mo
n/m OCH. CIIHCKY
JIUT-Pbl
1. | YpaBHeHHEe TIOCKOM M cepruyecKol BOJIH. YpaBHECHHE § §94,95
IUIOCKOM BOJIHBI, PACHPOCTPAHSIOMIEUCS B ITPOU3BOJIBHOM
HANpPaBJICHUMU.
2. | [IpeacraBnenre rapMOHUYECKUX (YHKIUM € MOMOIIBIO §111
JKCIOHEHT.
3. | SIBiieHME OTpaKEHUS W TMPEIOMJIICHHS] CBETA HA TPaHULIbI §112
paszaena IU3JIEKTPUKOB. 3aKOH OTPAXKEHHUS U MPETOMIICHHS
cBeTa. SIBJIEHHE MOJHOTO BHYTPEHHETO OTPAXKEHHUS.
4. | ®OTOMETPUYECKUE BETUYUHBI U €IMHULIBIL. §114
5. | 'eomerpuueckas onTuka. §11I5
6. | BpemeHHas u npOCTpaHCTBEHHAs] KOTEPEHTHOCT. § 120
7. | CnocoObl MOIy4YeHUsT KOTE€PEeHTHBIX IyYKOB CBETa OT §§ 121,122
HEJIa3€pHBIX HCTOYHHMKOB. METOI [eJIeHUusT BOJHOBOIO
¢dbponTa. MeToa nesieHns aMITUTYIbL.
8. | 3oubpl Openens (B 4acTh MeToAa rpad)UuecKOro CIOXKEHUS § 127
aAMIUTUTY]).
9. | ludpakiuss  dpeHens OT  HOPOCTEHIIUX  TIperpaj § 128
(nudpakuuss OT KpYyrjaoro OTBEPCTHS, AUPPAKIUSI OT
KpYIJIOTO JuCKa, IUudpakuus OT NPsIMOJMHEHHOTO Kpas
MOJIYIUIOCKOCTH).
10. | Judpakuus @paynrodepa OT mIeH. § 129
11. | Iudpakuronnas pemeTka. § 130
12. | IlonsTue o ronorpadumu. §133
13. | EcTecTBEHHBIN U OIS PU30BAHHBIN CBET. §134
14. | Bpamenue miocKOCTH NOJAPU3ALUU. § 135
15. | ®orordpdexr. §9, 1.3
16. | 'apMOHHUYECKHI OCHUILISATOP. §27, 1.3
17. | PannoakTUBHOCTb. §70, 1.3
18. | Buasl B3auMoaelcTBUS M KiacCUDUKAIMSA dJIEeMEHTAPHBIX §74, 1.3

HaCTHII.
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Bonpocsl K IpoMeKyTOYHOM aTTecTalNU
1.OnexrpomarautHasa Teopus ceeta. Cuctema ypaBHeHH MakcBeia.
2. DnekTpoMarHutHas Teopusi cBeta. CKOPOCTh JJIEKTPOMArHUTHON BOJHBI B
cpene.
3. DnexTpomMarHuTHas Teopus cBeta. [lonepeyHoCTh JIeKTPOMarHuTHOM BOJIHBI.
4. DnexTpoMarHuTHasl Teopusi cBeTa. B3anmHas meprneHIUKyISIPHOCTh BEKTOPOB
E uB.
5. DnekrpomaruuTHas Teopus cera. CuH(a3zHOCTh KoneGaHuii BEKTOPOB £ U B.
6.05ekTpoMarHuTHas Teopus cBeta. Bektop YmoBa-lloWitmara. daszoBas u
IPYIIOBAsi CKOPOCTH JIEKTPOMArHUTHBIX BOJIH.
7.Antepdepenunss  cBeta.  KorepeHtHocTh.  WHTepdepeHnus  kojieOaHUM.
NHTEHCUBHOCTD pe3yJbTUPYIONIETO KOJICOaHUS.
8.MnaTepdepentius cBeToBBIX BOJH. ONITHYECKasi 1 TeOMETpHUUECcKask pa3HOCTh X0/a
BOJH. YCIOBHS max- M min- HWHTEHCUBHOCTH B MPOU3BOJIBHON TOYKE
MPOCTPAHCTBA.
9.Crioco0Obl MoOJy4eHUs KOTepEeHTHBIX MYKOB ( Hela3epHble UCTOYHHMKU). MeTon
JIeJI€HUSI BOJTHOBOTO (PpOHTA.
10. CnocoObl moTy4yeHns KOTepEeHTHBIX MYKOB ( Hella3epHble UCTOYHUKH). MeTon
JEJCHUS] AMIUTUTY/IbI.
11.IlonsiTHE O MPOCTPAHCTBEHHOM U BPEMEHHON KOT€PEHTHOCTH.
12. qudpaxuusa ceeta. [Ipunuun ['toitrenca — Openens.
13. qudpakmus ceera. 30HbI OpeHENs.
14. Indpakuus DpeHens OT mpocTermux mperpan (AUPpakus OT KpyTioro
OTBepCTHUS, TUPPAKIHS OT KPYTIOTO TUCKA).
15. Indpaxnus Opaynrodepa oT menu.
16.lndpakiunronHas pemeérka.
17. Indpakius Ha TpEXMEpHOI (00BEeMHOI ) TUHPAKITMOHHON perETKe.
18. Iudpakuus peHTreHOBCKUX ydeir. @opmyna Bynsda-bperra.
19.1Torsitue o ronorpaduu. OCHOBHBIE CXEMBI PETUCTpAIMU TOJIOTPAMMBI U
BOCCTAHOBIICHHS U300paKeHUSI.
20.TemnoBoe n3nyuyenue. M3nyuarenbHas 1 norjoniaTeabHas ClIOCOOHOCTH TeN.
21.A6comotHO y€pHOoe Teno. 3akoH Kupxroda.
22.CreKTp TEIIOBOTO U3NYy4YeHUs. 3aKOHBI U3IYyYEHUs a0CONIOTHO YE€PHOTO Tena (
3akoH Credana-bonbivana).
23. 3aK0HBI U3Ny4YeHUs1 a0COJIIOTHO YEPHOTO Teuna ( 3akoH BuHa u ero cieacTBus).
®opmyna [1nanka.
24 KBaHTOBBIE MpPEACTABICHHUS O NpUpoAe cBeTa. KopmycKyJspHO-BOJIHOBOM
nyanu3M. @oToH.
25.®@otosnextpuueckuit dpdext (pororddexr). Onbitel CroneToBa. 3aKOHBI
BHetHero GoTodddexra.
26. ®orosnekTpuueckuii dhpdext (pororddexr). YpaBHeHue IDUHIITEHHA IS
dboTtodrddekra.
27.9¢dext KomnroHa.
28.Mopenb atoma Pezepdopaa. [Toctynatet bopa. Onbitel @panka u ['epra.
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29.0OnemenTtapHas Teopusi bopa miist aroma Bomopoja. JluarpamMma 3HepreTHYeCcKrux
YPOBHEM.

30.I'nnore3a ne bpoinsd. DKCHEPUMEHTAIBHOE TMOJATBEPKACHUE THUIOTE3bl [
Bpoiins (omsiTel eBuccona u Jlxxepmepa).

31.CraTtuctuueckass MHTEpHpeTausi BOJH 1€ bpoilis W BOJHOBOW (YHKIIUU.
[TpuHUMN Cyneprno3uMyu BOJTHOBBIX () YHKIIUH.

32.CooTHOLIEHNE HEONPEIeNEHHOCTEN (11 KOOPJMHATHI U MPOEKIMU UMITYJIbCa;
JUIS BPp€MEHU M DHEPIUH ).

33.YpaBuenue pénunrepa (oOuiee ypaBHEHHE U YpaBHEHHE JJIS CTAI[MOHAPHBIX
COCTOSIHUI).

34 YacTtuna B 0eCKOHEYHO I1yOOKOU MPSAMOYTOJIbHON MOTEHIIUATIBHOM SIME.
35.I1onsaTue o0 moTeHuUaNbHOM Oapbepe. SBneHue TyHHenbHOro 3G dekra.
36.KBaHTOBBIN TApMOHUYECKUN OCHHILIATOP.

37.1lonstue oneparopa. OnepaTopbl KOOPAUHATHI, IPOCKINU UMITYJIbCA, KBaApaTa
MMITYJIbCA.

38.Ilonstue omeparopa. Oneparopbl KMHETHYECKOW HSHEPrUU, MOJHOW SHEPrUU
YaCTHUIIbI, IPOEKI[MX MOMEHTA UMITYJIbCa.

39.CucrtemMa kBaHTOBbIX uwMcen. [IpeacTaBneHus O KBaHTOBAaHMM SHEPIuw,
OpOUTaTBLHOIO MOMEHTA UMITYJIbCA U MATHUTHOTO MOMEHTA 3JIEKTPOHA.

40. Cucrema kBaHTOBBIX ymucen. OnbiTel lTepHna u I'epnaxa. [lpeacraBienust o
KBAaHTOBAaHHM COOCTBEHHOTO MOMEHTa HUMITYJbCa U COOCTBEHHOI'O MAarHUTHOIO
MOMEHTA 3JIEKTPOHA.

41. Cucrema kBaHTOBbIX uuced. [Ipunmun Ilaynu. O00m04ku M MOJ0OOJOUKH.
DnexkTpoHHAsI KOHPUTYpAIUs aToMa.

42 SBnenue panuoaktuBHOCTH. [lpaBuiia cMmemeHus. 3aKOH pPaJUOAKTUBHOIO
pacnaja.

43. CocraB aTroMHOTO siipa. SnepHble cuiibl. DHEprus cBsi3u saapa. [ledext macchi.
44 Anepusie peakuuu. Jlenenuwe sanep. llennas snepuas peakuus. SnepHbie
PEaKTOpBHI.

45.2nemMeHTapHble METOAbI PETUCTPALIMU 3apsKEeHHBIX yacTull (cu€tunk I'eiirepa-
Mrosmepa, kamepa BuiibCoHa, ITy3bIpbKOBas Kamepa, METOJ TOJCTOCIOMHBIX
($hOTOIMYITIbCHIN).

46.IlpencraBinenre 00 dJIEMEHTApHBIX YacTUIIAX MW aHTUYACTHIAX. Bumbl
B3aMMOJICUCTBUS U KiIacCU(UKAIIHS IEMEHTAPHBIX YaCTHII.

47.1IpeacraBieHue o KBapkoBou Mmojaenu (moaens ['emn-Manra-1Beiira).
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TPEBOBAHMUSA ITPU ITIOIBEJIEHUN UTOTI'OB
PYBEXKHOI'O KOHTPOJISA U MIPOMEXYTOYHOM ATTECTAIIUA

TpeGoBanusi mnpu MOJABEACHUU HUTOrOB PYOEKHOrO KOHTPOJIS U
MIPOMEKYTOYHOM  aTTECTALlMM, OMNPEHCNAIOIIAE  YCIOBUSA, NPU  KOTOPBIX
caMOCTOsITeIbHAsE paboTa CTYJEHTa CUUTACTCA 3aUTEHHOM, onpeaensieTcs padbouei
MpOorpaMMoON TUCIUIUIMHBI U yTOUYHsETCS Kadeapoil B Hauajae Kaxaoro yueOHOro
ceMecTpa.
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