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HeJII/I OCBOCHUSA NUCHMUIIJIMHBI.

K ocHOBHBIM 11€JIIM OCBOCHUS JUCHUIUIMHBI «DU3HKa» CIEAYET OTHECTH:

— ®opMHUpPOBaHWE HAYYHOTO MHPOBO33PECHHS U COBPEMEHHOTO (PHU3HUECKOTO
MBIIILICHUS;

— MpPUOOpPETEHHE NPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX MJI W3Y4YCHUS
€CTECTBEHHOHAYYHBIX, 00IIETPOPECCHOHATIBHBIX U CIIEIUATBHBIX TUCHIUILTUH

K ocHoBHBIM 3agayam ocBoeHMs AucHUIUIMHBI «Duzuka» cruemyet
OTHECTHU:

— W3yuenue oOmieit pusuku B 00bEME, COOTBETCTBYIOIIEM KBaTU(PUKALIMU
OakanmaBpa

1. Mecro nucunmuinnbl B ctpykrype OOII 6akanaBpuara.

Jucrunnuna «®dusuka» oTtHOcuTCcs K 0a3oBor yactu (b1)6azoBoro nukia
(b1) ocHoBHOI1 0Opa3zoBaTenbHOM TporpaMMmsbl crieranutera (OOIT).

«Duzuka» B3aMMOCBA3aHA JIOTUUECKH U COACPIKATEIBHO-METOJMYECKU CO
cnenytommmu qucrurmmrnaamu OOIT

B 6azoe01ti vacmu b6azosoco yuxia (b1):
— Maremaruka,;
— TeopeTnyeckas MEXaHUKa;

B sapuamuenoi uacmu 6azosoco yukia (b2):
— CTtpoutenbHasi MEXaHUKa U HAJEKHOCTh CTPOUTEIBHBIX KOHCTPYKITUN

2. IlepedyeHb MUIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHS M0 JUCHUIINHE
(Moay.110), COOTHECEHHBbIE C IVIAHUPYEMBIMH Pe3y1bTATAMHU OCBOCHUS
00pa3oBaTe/IbHOM MPOrpaMMBI.

B pesynbrare OCBOGHUS JUCHMIUIMHBI (MOIYJsS) Yy  OOy4YaroIIuxcs
bopMHpYIOTCA  CIEAYIONIME KOMIIETEHIIMM M JOJKHBI  OBITh  JIOCTUTHYTHI
CJIEIYIONTUE PE3yJbTaThl OOyUYEeHMsI Kak dTan (HOPMHUPOBAHUS COOTBETCTBYIOIIUX

KOMITETEHIIN:
B pesyabTare
OCBOEHHUS
Kon o0pa3oBaTebHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbLTATOB
KOMIICTECHIIMU nmporpaMmmbl 06yqemm o AMCIMIIJINHE
o0yyarommiicst 10JI7KeH
o0Js1agaTh




OIIK-1 CHOCOOHOCTHIO 3HATh:
HCTI0Ib30BaTh OCHOBHBIC ® OCHOBHBIE 3aKOHBI (PU3UKH U METOJIbI
3aKOHBI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
€CTECTBEHHOHAYYHBIX (U3UYECKOTO HCCIIETOBaAHUS
JUCLIUIUINH B yYMeThb:
Ipo(peCCHOHANBHOM ® JHCII0JIb30BAaTh OCHOBHEIC 3AKOHBI
ACATCIIPHOCTH, (GU3UKH U METOBI TEOPETUUECKOTO U
OPUMCHATb METOIbI AKCIIEPUMEHTAIILHOTO (PH3NYECKOTO
MaTeMaTU4CCKOTO MCCIIEIOBaHMS B PO ECCHOHATEHON
aHaln3a u JIESITEIbHOCTH
MaTeMaTH4YCCKOI O BJIAaJ1€Th:
(KOMITBIOTEPHOTO) ® HaBBIKAMM HCIIOJb30BAHUS OCHOBHBIX
MOJCIMPOBaHUA, 3aKOHOB (DM3UKH U METOJIOB
TEOPETUIECKOTO U TEOPETUYECKOTO U AKCIIEPUMEHTAIBLHOIO
OKCHEPUMEHTAIBHOTO (hU3UYECKOTO MCCIICIOBAHUS B
HCCICIOBaHUs PO eCCUOHAIBHON JIEATEIbHOCTH
OIIK-2 CIIOCOOHOCTBIO 3HATh:
MIPUMEHSTH e (pusMKo-MaTeMaTUUECKH anmapar,
COOTBETCTBYIOLLUN COOTBETCTBYIOIINI MOCTaBJIECHHOU
buzuko- npodeccuoHanbHOM 3a/1a4e, a TaKKe
MaTeMaTUu4eCKUil METO/Ibl aHAJIM3a U MOAECIUPOBAHUA,
arnrmapar, MeTO/Ibl TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
aHaln3a u HCCIENOBAHUS, BEAYIIHE K €€ PEIIEHUIO
MOJIEJIMPOBAHUS, YMeTh:
TCOPCTUICCKOI'o 1 ® [IPUMEHSATH COOTBETCTBYIOIIUN (PU3UKO-
SKCHECPUMCHTAJIBHOTO MaTeMaTUYECKUH anmnapar, METOIbl
HcciIicA0BaHus IIPpHU aHaIu3a U MOJCIUPOBAHUSI,
peHiCHuHA TEOPETHUYECKOI 0 U IKCIICPUMEHTAJILHOT'O
npo(hecCHOHANBHBIX HCCIIEIOBAHUS [IPU PELIEHUH
3a1a4 npodeccuoHaNbHBIX 3a7a4

BJIAJETh:
® HaBbIKaMU MPUMEHEHUS PU3NKO-

MaTeMaTHYeCcKOro anmnapara,
COOTBETCTBYIOILETO MTOCTABIEHHON
npoeCCHOHATILHOM 3a/1a4e, a TAKKe
METOJIaMU aHAJIN3a U MOJIEIIMPOBaHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
HCCJIEJOBAHMSI, BEAYIUX K €€ PEILICHUIO

4. CTpyKTYypa " colepKaHue TUCHUILTHHBI.

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTaBIseT 12 3a4€THBIX €IUHMUIIBI, T.C.

432 akamemudeckux 4YacoB (M3 HuX 216 yacoB — camocTosiTenbHas pabota

CTYJICHTOB).

Ha mepBoM Kypce B mepBOM ceMecTpe BBIJICSIETCS 3 3a4eTHbIE euHUIBI, T.. 108

aKaJeMUYeCKHUX Jaca (U3 HUX /2 4aCOB — CaMOCTOSITENIbHAS paboTa CTYJICHTOB).




Ha mepBom Kypce BO BTOPOM CEMECTpE BBIACIACTCA 3 3a4eTHBIEC €IUHUIIBI, T.€.
108 akamemunueckux dYaca (M3 HMX 36 4YacoB — camMoOCTosiTelIbHas paboTa
CTYJICHTOB).
Ha BTOpOM Kypce B TpeTbeM CEMECTpe BhIIETsETCS 3 3aUeTHbIC ¢AMHUIIBI, T.¢. 108
aKaJieMHUecKHx Jaca (13 Hux 36 4acoB — caMOCTOsATEIbHAs paboTa CTY/ICHTOB).
Ha BTOpOM Kypce B 4eTBEPTOM ceMecTpe BBIACIACTCA 3 3a4€THBIC €IUHUIIBL, T.€.
108 akamemmueckmx dyaca (W3 HUX 72 YacoB — CaMOCTOSITENbHAas paboTa
CTYJICHTOB).
PacmipeneneHre ayaMTOpPHBIX YacoB IO BHUIAM 3aHSATHH TPOU3BOAUTCSA

CIICTYIOIIUM 00pa3oM.
IlepBblii cemecTp: jeknuu — 16  yaca, jmaGopatopHble paboTel — 4 dHaca,
CEMUHApPHI U paKTUdYecKue 3aHsaTus — 16 gaca, popma KOHTpOJIST — 3aUET.
Bropoii cemectp: nexkumm — 20 yaca, mabGopaTopHble paboTHl — 26 dacos,
CEMUHAPBI U IPAKTUYECKUE 3aHATUS — 26 yacoB, (popMa KOHTPOJIS — IK3aMEH.
Tpernii cemectp: nexuuu — 20 wyaca, nabopatopubie paboTel — 20 yacos,
CEMUHAPHI U IPAKTHICCKUEC 3aHATHS — 32 4acoB, opMa KOHTPOJIS — 3aUET.
YerBépThIii cemecTp: Jekiuu — 16 uyac, mabopaTopHblie paboThl — 4 wHaca,
CEMUHapPhI U NpaKTU4YecKue 3aHsATus — 16 yaca, popmMa KOHTPOJIS — IK3aAMEH.

CtpykTypa W cojaepkaHue AUCHUILUIMHBI «Du3uka» M0 CpoKaM M BHIAM
paboTel oTpaskeHsl B [Ipunoxenun 1.

Coneprxanue pa3jaejioB TUCHUUILTHHBI
IIepBbIii cemecTp

1. BBegenne B puznueckuii 1a00paTOpPHbINA NPAKTUKYM
[Ipssmbie u KocBeHHBbIC (u3nmyeckue usMepeHus. OOpaboOTka pe3ynbTaTOB
U3MEPEHUH U SKCIIEPUMEHTAIbHBIE IOTPEIIHOCTH

2. KunemMaTHKa NMOCTYNATEIbHOT0 ABUKEHUS

Ousnuecknii Bektop. [lonsarne opra. Teopus oTHOocuTenbHOCTH [ anues.
[lonoxxeHne W €ro OTHOCHUTENIBHOCTb. TpAacKTOpUsi MATEpUAIBHOW  TOYKH.
Conpukacaromascs INOCKOCTh M CONPHUKACAIOMIAACS OKPYKHOCTb. DJIIEMEHTAPHOE
MEPEMEILICHUE U DJIEMEHTAPHBIA NyTh. CKOPOCTh JBHKEHHUS U €€ OTHOCHUTEIBHOCTb.
[IpyHIMO cynepno3ulMKM JBHKEHUM. YckopeHue. KacarenrbHOe W HOpMalIbHOE
yckopenus. JlekaptoBa cucrema koopauHaT. KMHeMaThyecKue 3aKOHbI JBUKCHHS.
[ToctynarensHoe nBUKEeHHUE a0COMOTHO TBEpAOro Tena (ATT).



3. JInHAMHKA MOCTYNATEJIbHOT0 IBHKEHUsI

[Tonsitue cuiibl. AOCONIOTHOCTD CUJIbI B KJIACCMYECKOM MmexaHuke. [lonsTus
PaBHOAECUCTBYIOLIEW U cOocTOsiHUS MOKOos. [lepBbiii 3akoH HeroroHa. MHepumnanbHbie
cuctembl orcuéra. Bropou 3akoH HprooroHa m 3akoH BceMupHOro TATrOTEHHS.
Nmnynsc U 3aK0H €ro u3MeHeHus. Tpernil 3akoH Hpr0TOHA M COXpaHEHHUE NUMITyJIbCa
3aMKHYTOU cucTeMbl. LIeHTp Macc cucteMsbl. Y napbl U B3pbIBBI.

4. PaboTa 1 3Heprus B MOCTYNATEIbHOM JIBHKEHUH

[Tonsitue cuioBoro moisi. DieMeHTapHas pabora U paboTa Ha KOHEYHOM
nepemeniennu. MoiHocTs. Kunetnueckas sHeprus u 3aKoH €€ u3meHeHus. Teopema
Kénuura. IloreHumanbHble CHIOBBIE TMOJS M MOTEHUHUAJIbHAs JHEPrus. 3aKoH
M3MEHEHMs NMOTEeHIMaNbHOU 3Hepruu. Henorenuuanbubie cuiioBbie nons. [lone cun
COTIPOTHUBJICHHS] KaK MPUMEP HEMOTEHIMAIbHOIO CHUJIOBOTO TMOJs. MexaHuuyeckas
DHEPrus U 3aKoH €€ n3MeHeHus. KoHcepBaTuBHbIE CUCTEMBI.

5. Kunematuka BpamaTejJbLHOr0 IBHKEHHUS

DJIeMEHTapHbIM YroJ TOBOpPOTa M YyIJoBasg CKOpPOCTh. CBSA3b MEXIy
AJIEMEHTAPHBIM YTJIOM IOBOPOTa M 3JIEMEHTApHbIM mepemenieHueM. CBs3b MExIy
YIJIOBOM M JTUHEWMHOUN CKOPOCTSIMU. YTJI0BOE ycKopeHue. KacaTrenbHoe 1 HOpMaabHOE
YCKOpEHUsT BO BpallaTelibHOM JABWKEHUU. BpamarensHoe nBuxenne ATT.
CooTHOIIIEHUE MEK Ty BpalllaTeIbHbIM U OCTYNATEIbHBIM ABUKCHUSIMHU.

6. luHAMHKA BPalIaTe/IbHOT0 ABUKEHUS

MOMEHT UMITyJIbca 1 MOMEHT CHJIbl. 3aKOH U3MEHEHHUSI MOMEHTA MUMITYJIbCa.
OTHOCUTENHFHOCTh MOMEHTa UMITyJIbCa. MOMEHT HMMITyJIbCA M YTJIOBAsl CKOPOCTb.
MowmenT nnepunu. OCHOBHOE ypaBHEHUE AUHAMUKU BpauiaTenbHoro asumxeHus ATT.
OceBble MOMEHTHI HMHEpIMU HEKOTOphix Ten. Teopema Illrelinepa. Pabora wu
KMHETUYECKAsl DHEPTUs BO BpAIlaTEIbHOM JABHKEHHMHU. [Ipernieccus. AHaAIOTUs MExXIy
MIOCTYNATEIbHBIM U BpaIaTEIbHbBIM JABUKECHUSAMMU.

Bropou cemectp

7. OcHoBbl TepmoauHamukn (T/I)

IIpeamer TJ. Pabora u Tteruo. TJI mapamerper um T/l coctosHue.
PaBHoBecHble u HepaBHOBecHble TJ| cocrostHus. I'a3. Temmeparypa kak (yHKuus
paBHOBecHOTO T/ cocTosiHusA. YpaBHeHue coctosiHusA. Mneanbnslid ra3. BHyTpeHHsA
sHeprus kak ¢yHkius TJ[ coctosuus: mepBoe Hadanmo TJI. Temmoémkoctu
UJICATIBHOTO Ta3a B pasMuHbIX Ipoueccax. OOpaTumble U HEOOPATHUMBIE MTPOLIECCHI.



Bropoe nauano T/I. DuTponus. Bo3pacTtanue 3HTpONUY B HEPABHOBECHBIX MPOIIECCAX
M30JIMPOBAHHOW CUCTEMBI.

8. OCcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH Teopuu cTtpoenusi Bemecrsa (MKT)
Uucno Asoragpo. Pa3mepsl MoJieKysd. Dproavdeckas Teopema. 3aKOH O

PaBHOM pacClpele€HUd SHEPIUU TEIUIOBOIO JBWKEHHS B COCTOSHHHM TEIUIOBOTO

paBHOBecusi. WpeansHbii ra3 ¢ touku 3peHuss MKT. BHyTpenHsis 3Heprus

UJECAIbHOIO ra3a U €ro TEIIOEMKOCTH B Pa3IMYHBIX IIPOLIECCAX C TOYKHU 3PEHUS
MKT.

9. J1eMeHTBI cTaTHCTHYECKOH PU3UKHU

MUKpPOKaHOHWYECKOE W KAaHOHHMYECKOE  pacrhpeneneHusd.  Yucna
3alOJHEHUS  OJHOYACTHUYHBIX  COCTOSSHUM U OJHOYACTUYHBIE  (YHKIUU
pacnpenenenud. Pacnpenenenue MakcBemna. Pacnpenenenne  bosbiMana.
bapomerpuueckas Qgopmyna. Pacnpenenenue ['mb6ca. MakpocOoCTOSHHE U €ro
CTaTUCTUYECKUU BeC. CTATUCTUYECKUN CMBICI SHTPOIUHU.

10. sIBy1ieHMsI mepeHoca

[lonsatue nokanmsHoro TJI paBHOBecusi. BripaBHUBaroOmye IIOTOKA U
BEKTOpPHI TUIOTHOCTH MOTOKOB. (Ci1a00 HEPABHOBECHBIE CHUCTEMBI B JIMHEHHOM
pexume. Koapduumentsl nepeHoca. [nmHa u BpeMs cBoOOAHOro mpooera.
Bripaxkenue Kod(ppuLreHTOB nepeHoca yepes MHUKPOCKOTMYECKHUE
XapaKTEPUCTUKHU MOJICKYJIbI. SIBJIECHUS TIEpeHOoca U SHTPOIIHUS.

Tperui cemecTp

11. Hanpsa:xkéHHOCTD 3J1eKTPOCTATHYECKOT0 MOJIsI

DJIEKTPUYECKANA 3aps] KaK HCTOYHUK DSJIEKTPOCTATHYECKOTO MOJs. 3aKOH
Kynona. Ilpunnunel OnuskoxaeilicTBus U nanbHOAeicTBusa. [loHsTHE (u3ndyeckoro
MoJig. JIEKTPOCTATHYECKOE TMOJE€ KaK YacTHBIM ciy4ail (U3MYecKOro moJs.
MaremaTuyeckue TOJs KaKk CHOCOO OMUCAaHUS HENPEPHIBHO paclpeneinEéHHOM
Marepud. Hampsok€HHOCTh KakK CHJIOBAsl XapaKTEPUCTHUKA DJIEKTPHUYECKOIO TOJIA.
[IpyHIMI CYNEpPHO3UIMU JICKTPUUECKUX TMOJIEH B MPUMEHEHUM K HANPSKEHHOCTH.
[lone  aunous. OcoOEHHOCTM  CWJIOBBIX  JIMHUM  MOJSHANPsDKEHHOCTH
anekTpoctatuyeckoro  moss.  IloTok  BekTopa — HampsbkEHHOCTH.  Teopema
Octporpanckoro-I'aycca (OI') B Bakyyme. Ilpumenenue teopembl OI' mnsa pacuéra
HaINPsHKEHHOCTU PACIIPEAEIEHHBIX HCTOYHUKOB.

12. IloTeHIMAJ 3JIEKTPOCTATHYECKOTO MOJIA



IToTenmaabHOCTD BIIEKTPOCTATUYECKOTO 10JIS. ITorenuuan KakK
SHEPreTHYECKasl XapaKTepUCTHKA JJIEeKTpocTaTudeckoro mojiss. CBs3b MexAy
HANPSDKEHHOCTBRIO W NMOTCHUUAIOM. [IpMHIMIT Cynmepno3uiuu 31€KTPOCTATUYECKUX
noJieil B NpuMEHEeHUH K noTteHimany. Hanpsokenue. Pabota 35eKTpocTaTHYECKUX CHIT
Ha TIEPEMEILICHUH MPOOHOTO 3apsiaa. DHEPTHs CUCTEMBI 3apsI0B.

13. JInnJjiIeKTPUMKH U MPOBOAHUKHU B 3JIEKTPOCTATHKE

JusnekTpuyeckas cpena. [Tonsipuzarusi. JusnekTpuyeckas
BOCIIpUUMYHMBOCTb. Teopema OI' B awdnektpuke.  [dudnexrpuueckas
MPOHUIIAEMOCTb. DnexkTpudeckoe CMEIICHHE (MHIYKIIHS). [Tonsitue

JIIEKTPOCTATUYECKOIO MPOBOAHUKA. Pacmpenenenue 3apsana 1o ero noBepXHOCTH.
DneKkTpudeckass €MKOCTh YEIMHEHHOTO NPOBOJHMKA. B3anmmHasg EMKOCTh NIBYX
poBOAHUKOB. KoHaeHCATOPBI. DHEPTHS SIIEKTPUIECKOTO ITOJIS.

14. 3aKoHBI MOCTOAHHOI0 TOKA

Bekrop mnotHoctu Toka. Cuna Toka. 3akoH Oma B auddepeHmaibHoMn
dbopme. YnenpHOE compoTHBIEHHE cpelbl. 3akoH Oma B MHTErpalibHOM (opme.
ComnpoTuBiieHHe ydacTka uenu. Dnektponapmxkyimas cuna (3/C) yuactka. 3akoH
Jlxoyns-JleHua B uHTErpasibHOM U B AU depeHnnanbHoi popMax.

15. MarneTusm

MarHutHOe MoJie W €ro BO3JEWCTBUE Ha JBIXKyluecs 3apsanabl. Cuia
Jlopennia. MarnutHas wuHaykuug. Cuna Awmmnepa. MarHuTHelii MOMEHT U
BO3JICIICTBUE HA HEro MAarHUTHOro mojsi. MICTOUHMKKM MarHUTHOTO TOJis. 3aKOH
buo-Cagapa-Jlarmaca. Marautaelii notok. Teopema OI' 1 MarHUTHOTO TOJIS.
PabGora cunbl Ammepa. 3akoH MOJHOTO Toka W (usuyeckass teopema CTokca B
BaKyyMe€ U B Mar"Hetuke. Hanpssk€HHOCTP MArHMUTHOTO TMOJsi. MarHuTHas
BOCIIPUUMYMBOCTh U MAarHWTHAasl MPOHUIIAEMOCTh. JIMHEHbIe MarHEeTUKHU (ua- U
napamMarHeTUKW) U HeJIMHEWHbIN MarHeTuku (dheppomarnetuku). HamaranurBanue
dbeppoMarHeTUKOB: KpuBas HAdalbHOM HAMAarHWYEHHOCTH, TMpeJeibHas W
HETpeebHbIE IETu TucTepe3nca. JKECTKHE U MATKHE MAarHETUKH.

16. DeKTpOMArHUTHASI MHAYKIMS

3akon @apanes u npaBwio Jlenna. BuxpeBoe 3ieKTpUYecKoe TOJeE.
Camounnykuus. IlepexonHble MPOLECCHl B AICKTPUUECKON I1EMHU. DHEPrus
MAarHUTHOIO TOJISI.

YeT1BEPTHIN ceMecTp



17. YpaBuenuss MakcBeJuia

HuddepeHunanbable onepaTopbl TEOpUM 1oJs. VHTErpanbHble TEOPEMBI
teopun noiist: I'aycca u Crokca. IloTeHIMaNbHBIE U BUXPEBBIE BEKTOPHBIE IOJIS.
CBelleHUE MHTErpajIbHBIX YPaBHEHUN 3JIEKTpOMAarHeTusMa K auddepeHaibHbIM
ypaBHeHUsIM MakcBemia. Tok cmenieHusl.

18. Kosieoanus

["apmonuueckue KoJieOaHmsl. JubdepennmansHoe ypaBHEHHE
rapMOHUYECKUX KoJieOaHWil U ero oOuiee peimieHue. BekTopHoe mpeacTaBieHue
TapMOHUYECKUX byHKIMA. Mexannyeckue MAasITHUKM. Nneanbubii
KoJieOaTenbHbll KOHTYp. ['apMoHWYeckue KoJieOaHUsi C SHEPreTUYECKOM TOUKHU
3peHus. 3aryxaromme kosiebaHus. BbIHyXkJeHHble KojeOanusa. Pe3onaHc
aMIUIMUTYAbl. Pe30HaHC CKOpPOCTH. AMIUIATYJa TIOMJVIONMIEHUS U AaMIUIMTYJa
JACTIEPCHUH.

19. BoJ1HBI

Bo3mymienuss Mexanuueckod cpeasl. BoiiHOBoe ypaBHeHHe. BbiBOX
BOJIHOBOTO YpaBHEHHS U3 ypaBHeHUM MakcBesia. CBoilcTBa 3JIE€KTPOMAarHUTHBIX
BOJIH. ['apmonuueckue BonHbL. Pa3zoBas ckopocTh. [lmmHa BOMHBL. BosHOBOU
BEKTOpP. HTEHCHUBHOCTh TAPMOHUYECKON BOJHBI. [lakeThl rapMOHMYECKUX BOJIH.
['pynmoBas ckopocTs. J[JInHa KOTEpEHTHOCTH. BpeMst KOTepEeHTHOCTH.

20. Untepdepennus

SABnenue unTepdepennun. KorepentHole ucrounuku. HeoOxomumbie u
JIOCTaTOYHBIE  YCIIOBUS ~ KOT€PEHTHOCTM  HUCTOYHMKOB.  MHTepdepeHuus
cpepuueckux BoiH. Ontuyeckudt  xoA. YcCIoBUS — MHTEP(EPEHIIMOHHOTO
MakCUMyMa M MHUHUMyMa. YCJIOBHE BpEMEHHOW KorepeHTHOocTH. Cxema HOHra.
Uurtepdpepeniuss B ToHkux MiéHkax. Kombua Herotona. IlpocTpancTBeHHas
KOTE€PEHTHOCTb.

21. Judpakuusi

SABnenne nmudpakmuu. [lpunnun [roirenca-Openens. 3oHbl DpeHens.
[TpssMOTMHEMHOCTh pacIpOCTpaHEHUs] CBETa B OMHOpOAHOU cpexae. Judpakims
@®peHens Ha KPYrJiOM OTBEPCTHHU. Y CIOBHE T€OMETPUYECKOM ONTHKU. Y CIOBUE
mudpakunn Opaynrodepa. Judpakuus OpayHrodepa Ha e U Ha OJTHOMEPHOU
nudpakuuonnon pemérke. JAudpakuus OpayHrodepa Ha KpucTauiax. YCIOBUE
Bynbda-bparra. Paspemaromas  crnocoOHOCTh  AMGPAKUMOHHOM  pEHIETKU.
AnwpTepHaTuBHOe TpuHIMNY [rolireHca-DOpenens omnucanue AUPPAKIUU:
napametp audpakiuu. Judpakmus dOpaynrodepa cxomsmmxcs BoH. Onucanue



muppakmun  OpayHrodepa IIIOCKUX BOJH C  IOMOIIBIO  COOTHOIIEHUS
HEONPEAEIEHHOCTEN.

22. Hoasipuzaumst

[lonepedHOCT, BOJMH MW  NOJSPU3ALMOHHBIE — siBIeHHA. J[marpamma
MHTEHCUBHOCTU. Marpuua KOTepEeHTHOCTH M CTENEHb KOIEPEHTHOCTH OCEH.
Hopmansubie koopauHatbl. [lomsipuszanust B (a30BO-HEKOTEPEHTHBIX BOJHAX:
HEIOJSIPU30BAaHHBIM  CBET; IUIOCKOINOJSPU30BAaHHBIM CBET; 3akoH Maioca;
YACTUYHO MOJSIpU30BaHHbIN cBeT. [lonmspusanus B (a30BO-KOTEPEHTHBIX BOJHAX:
JeBass M TIpaBas DJUIMITHYECKAs NOJSApHU3alusl; KpyroBas —IOJISIPU3ALINAL.
OnTuueckn akTuBHblE cpeabl llonspuzanuoHHble MeTOnbI: 3aKOH bproctepa;
JIBOMHOE JTy4ETPEIOMIICHUE; TUXPOU3M.

23. KBaHTOBOONITHYECKHE SIBJIEHHS

TeroBoe wu3ilydyeHHe. DHEPreTUYECKass CBETHUMOCTb, OCBEHIEHHOCTb U
MOTJIONIAOIIAsl CIOCOOHOCTh. PaBHOBECHOE TEIUIOBOE W3IYYEHHE U 3aKOH
Kupxroda. ®ynknus Kupxropa u abcomotHo uéproe tenmo (AUT). 3akon
Credana-bonbumana, 3akonsl Buna. ®opmyna Ilnanka. Buemnuit pororddexr.
Opdexr Komnrona. @Portonbl. KopnycKyasspHO-BOJIHOBOM  JIyalu3M s
AIEKTPOMATrHUTHOTO U3ITyUCHHUS.

24. J1eMeHThI KBAHTOBOH MeXaHUuKH
Atom Bomopona mno bopy. I'maBHoe kBaHTOBOe umcio. CepuaibHas

dopmyna bansmepa.

I'mnore3a  nme-bpoitna. Bonna — ge-bpoiins.  DkcnepuMeHTalbHBIE
JI0Ka3aTeJIbCTBA BOJIHOBBIX CBOMCTB MUKpOYacTHLl. CTaTUCTUYECKUN CMBICI BOJIH
matepuu. Ilonarue BonHOBOW GyHkuMu (B®). IlpuHumn cynepno3uuuu.
CooTtHomieHust Heonpeaenennoctei ['eiizenoepra.

Atom Bopopona no Hlpenunrepy. OpOuTasbHOE U MarHUTHOE KBAaHTOBBIE
yucna anekTpoHa. CnuH 3nekTpoHa. MexaHMYeCKM M MarHWTHBIA MOMEHTBI
MHOTr03JIeKTpOHHOTO aroMa. Ilpunnun Ilaynu. PacnpeneneHue 31€KTPOHOB 1O
DHEPreTUYECKUM YpPOBHAM. @Pu3nyeckas OCHOBA NEPUOAMYECKON CHUCTEMBI
areMeHTOB Mennerneesa.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

MGTOI[I/IKa npenogaBanusd AJUCHUIIIIMHBI «Duzuka» npeayCcmMarpmuBacT
HCIIOJIB30BAHHUC PA3JIMYIHBIX (I)OpM IMPOBCACHUS TPYIIIOBBIX WU HMHIAWBUAYAJIBHBIX



ayqUTOPHBIX 3aHATUH B COYETAHMM C BHEAYJUTOPHOM paboTOl C LENbio
dbopMHpoBaHUs U Pa3BUTHS NPO(EeCCUOHATBHBIX HABBIKOB CTYCHTOB.

1) HM3noxxkeHue  JCKIMOHHOTO  MaTepualia 1o  Psay  pasjeiioB
conpoBoxaaercs npesenranusamu Microsoft Office Power Point, Bxirouaromumu
UCIIOJIb30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MO/JIEJIEH, BUPTYaTbHBIX
HKCIIEPUMEHTOB.

2) B xome nexkuuii mpoBOASTCS JAEMOHCTPAIIMOHHBIE SKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM DKCIIEPUMEHTANBbHOM 0a3bl Kadeapol.

3) CryaeHThl BBIIOJHSAIOT JabopaTopHble pabOThl  PU3UYECKOTO
npakTUKymMa B saboparopusix kadenapbl «Pusuka». YueOHble MaTepuaibl s
CaMOCTOATENbHON padOThl MO MOATOTOBKE K JOIMYCKY U K 3alIUTe JIA00paTOPHBIX
paboT CTyACHTHI MOTYT MOJy4YaTh IUCTAHIIMOHHO C caifTa Kadeaphl.

4) TlpoBepka pe3yJdbTaToOB BHEAYAUTOPHOH  pabOTBHI  CTYJIEHTOB
OCYIIECTBISIETCS ¢ TIOMOINBIO YCTHOTO OIPOCa, 3aIIUTHI JTa0OpaTOPHBIX padoT, a
TAaK)X€ CIa4M 3a4€Ta U HK3aMEHa.

6. OneHoOYHBIE CPeACTBA NJIA TEKYILEro KOHTPOJIA YCIIeBAeMOCTH,
NMPOMEKYTOYHOM ATTECTANMH M0 UTOTaM OCBOCHUS IMCHUIIMHBI M y4e0HO-
MeToAM4YecKoe obecnevyeHue caMOCTOsITe/IbHOI padoThI CTYACHTOB.

B mponecce oOydyeHUs HUCHOIB3YIOTCS CIEAYIOIIME OLIEHOYHBIE (POpMBbI
CaMOCTOATENBbHON pabOThl CTYJIEHTOB, OLEHOYHbBIE CPEACTBA TEKYLIErO KOHTPOJIS

YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALIUM:

B nepBoM cemecTpe

— BBITIOJHEHUE U 3alUTa JBYX JIAOOPATOPHBIX PabOT MO MEXaHUKE;
— IPOBEJEHUE YCTHBIX OIPOCOB;
— 3a4€T 1o paszaeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBIMIOJIHEHWE M 3allUTa ABYX JaOOpaTOpHBIX paboT Mo (HU3MKE TEIIOBBIX
SIBJICHUM,
— IIPOBEJICHUE YCTHBIX OMPOCOB;

— 3K3aMeH 1o paszaeny «Du3uka TEII0BbIX SABICHU.

B TperbemM cemecTpe

— BBINIOJIHEHUE U 3aIlIMTa JBYX JA0OPATOPHBIX PA0OT MO 3JIEKTPOMArHeTU3MY;
— MPOBEJICHUE YCTHBIX ONPOCOB;



— 3a4€T 1O pazneny «JIEKTPOMArHETU3M»

B yeTBépTOM cemecTpe

— BBINIOJIHEHUE W 3alllUTa JBYX JIA0OpAaTOPHBIX pPabOT IO ONTHKE W OJHOU
1abopaTopHO# pabOTHI IO KBAHTOBOH (hU3HKE;

— TIPOBEJICHHUE YCTHBIX OMIPOCOB;

— 9Kk3amMeH mo pazneny «KomeOaHus, BOJHBI, ONTHKA, DJIEMEHTHI KBaHTOBOW
bU3uKN»

OO6pa3upl 3aaHui JJIs MPOBEJICHHUS TEKYIIEro KOHTPOJIS: BOIMPOCOB IS
YCTHOTO OMpOCa, TECTOBBIX 3aJlaHUi, BOIIPOCOB IJIsl 3a4€Ta U SK3aMEHOB, a TaK Ke

OuneToB [T 3a4éTa M 9K3aMEHOB MpuBeAeHBI B [Ipunoxkenun 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB IJIsl POBeIeHUS MPOMEKYTOUYHOM aTTeCTANNH
00y4aImuxcs no JUCUuIInHe (MOIyJIio0).

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHNS B
npoiuecce 0CBOCHUs 00pa3oBaTeIbHOH NIPOrPaMMBbl.

B pesynbrare ocBOEHUS TUCHMILUIMHBL (MOAYIs1) GOPMUPYIOTCS CIEAYIONTUE

KOMITETCHIIH
Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00y4YaroMiicst
KOMIIeTeHIUH J0JIZKeH 00J1a1aTh

OIIK-1 CIIOCOOHOCTBIO UCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX
JUCLUIUIMH B TPO(EeCCHOHANBHOM NesITeTbHOCTH, TPUMEHSITh METOAbI
MaTeMaTHYeCKOro aHaJIM3a U MaTeMaTUYeCKOTro (KOMIbIOTEPHOTO)
MOACIIUPOBAHUA, TCOPETUICCKOI'0 U SKCIICPUMCHTAJIbHOT'O UCCIICIOBAHUA

OIIK-2 CHOCOOHOCTBIO MPUMEHSATh COOTBETCTBYIOUINH (hPHU3UKO-MaTeMaTHUECKHt
arrmapar, METOJbl aHaJIN3a U MOACIIUPOBAHUA, TCOPETUICCKOI'O 1
HKCIEPUMEHTATIBHOTO UCCIIEA0BAHUS MPH peIlIEHUH MPOPECCHOHATBHBIX
3a1a4y

B  mpomecce ocBoeHuss ~ 00pa3oBaTENBHOM ~ MPOTpaMMbl  JaHHBIC
KOMITETCHIIUH, B TOM YUCJIE UX OTJEIbHBIC KOMIIOHEHTHI, ((OPMHUPYIOTCS MTOITAITHO
B XOJIC OCBOCHHUS OOyYarOUUMHUCA JUCHUILIUH (MOIyJei), TpaKkTUK B
COOTBETCTBHHM C YYE€OHBIM IUTAHOM U KaJleHJApHBIM TpaduKkoM y4eOHOTro
nporiecca.



6.1.2. Onucanue nmokaszarejeil U KpUTepueB OLEHUBAHUS KOMIIETEHIU,

(opMupyeMBbIX 110 UTOraM OCBOEHUS JUCHUILIHHBI (MOAYJIS1), ONMCAHUE IIKAJ

OIICHUBAHHUA

IToka3arenem OLICHUBAaHU KOMHGTGHHI/Iﬁ Ha PpPa3JIMYHBIX JTallax HnX

dbopMHupOBaHUS ~ SIBISIETCS  JOCTIDKEHHWE  OOYYAIOMMMHUCA  TUIAHUPYEMBIX
PE3yNbTaTOB 00YUYEHUS M0 AUCIUILUIUHE (MOIYJIIO).
Kpurepum onieHuBaHus
IToka3zarein
2 3 4 5

OIIK-1 — cnoco0OHOCTHIO HCII0Jb30BATh OCHOBHbIE 3aKOHDI CCTECTBCHHOHAYYHBIX
AUCIHMUILJIMH B npmbeccnonaﬂbnoﬁ JCATCIbHOCTH, IPUMECHATDb METOAbI MATEMATHYICCKOI'O
AHAJIN3a U MATEMATHUYIECCKOT O (KOMHI)IOTepHOFO) MOJC/IMPOBAHUA, TCOPETHYECCKOIO U

IKCIICPUMECHTAJBHOI'0 HCCICT0BAHUA

3HATH: OO0yyaromuiics OO0yyaroimuiics OOyuaromuiics OO0yuaromuiics
OCHOBHBIE 3aKOHBI | IEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
(U3UKU 1 METONIBI | MTOJTHOE HE3HAHHUE HETIOJIHOE YacTUYHOE THIOJIHOE
TEOPETUYECKOT0 U | WIIM HEJOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
9KCIEPUMEHTAJIbH | 3HAHUE OCHOBHBIX CIIEIYIOIINX CIICAYIOIINX CJICAYIOIINX
oro (PU3MYEcKOro | 3aKOHOB GM3WKH U | 3HAHWUW: 3HAHUE 3HaHUW: 3HaHUE 3HaHWI: 3HaHUE
UCCIIeTOBaHUS METO/IOB OCHOBHBIX OCHOBHBIX OCHOBHBIX
TEOPETUUECKOT0 U 3aKOHOB (DPM3UKHU U | 32aKOHOB (DM3UKH U | 3aKOHOB (DU3UKHU U
IKCIIEPHUMEHTATIBHO | METOAOB METOZOB METOAOB
ro GU3NYECKOTro TEOPETUYECKOr0 U | TEOPETHUECKOTO | TEOPETUIECKOTO U
UCCIIeTIOBAHUS OKCTIEPUMEHTAIIBH | SKCIIEPUMEHTAIBH | SKCIIEPUMEHTAILH
oro (pU3N4ecKoro | oro GU3MYECKOro | Oro (hu3NIecKoro
UCCIICIOBAHUS HE | MCCIIEIOBAHUS UCCIIeIOBAHUS
SIBIISIETCS SIBJISICTCSI TIOJIHBIM, | SIBJISIETCS TIOJTHBIM
TIOJIHBIM, HO JOIYCKAIOTCS U TIO3BOJISIET
oOyyaromuiics HE3HAUUTEIbHBIE | PACKPBITH
HCITBITHIBAET OIINOKH, UCCIEeTYEMYIO
3HAYUTENLHBIE HETOYHOCTH, TEMY BO BCEW
3aTpyAHEHHS IPU | 3aTPyJHEHUsS IPH | MTOJTHOTE.
OTIepUPOBaAHUH AHATMTUYECKUX
MOYEPITHYTHIMH oTepanusx.
3HAaHUSIMH U TIPH
uX IepeHoce Ha
HOBBIC CUTYAIIUH.
yMeTh: OOyuatomuiicst He | OOyuaromuics Ob6yuatomuiics OoOyuatomuiics
UCIIOJIb30BaTh yMeeT HJIH B JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHPYET
OCHOBHBIE 3aKOHBI | HEOCTaTOYHON HETIOJIHOE YaCTUYHOE MOJTHOE
(U3UKU 1 METONIBI | CTETIEHU YMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TEOPETUIECKOT0 U | MCIIONIb30BATh CIIEYIOIINX CIICAYIOIINX CIIeTyIOIINX
OKCIIEPUMEHTAIbH | OCHOBHBIE 3aKOHBI YMEHUI: YMEHUI: YMEHUI:
oro ¢pu3n4eckoro | GU3MKHA U METOABl | MCIOJB30BAThH HCIOJIb30BaTh HCIIONIb30BaTh
UCCIICIOBAHUS B TEOPETUYECKOTO U | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE

npoeccuoHaNbHO
H NeATEeIbHOCTH

IKCIIEPUMEHTAILHO
ro (PU3NIECKOTO

(U3KMKH U METOBI
TEOPETHUYECKOTO H

(PU3HUKH U METOIBI
TEOPETHUIECKOTO U

3aKOHBI (PU3UKH
U METOBI




WCCIIETOBAHUSA B SKCIIEPUMEHTAIIbH | OKCIIEPUMEHTATBH | TEOPETHUECKOTO
mpodeCcCHOHaTBHON | 0T0 (PM3UYECKOro | Oro PU3WIECKOTO | i
JeSITeTbHOCTH UCCIICIOBAHUS B HCCIIeIOBaHUs B SKCIIEPUMEHTAIIb
NPO(ECCUOHATBH | MPODECCHOHANBHO | 1m0
O IeSATENFHOCTH. | W JesITeNFHOCTH. (busmaecKoro
Jomyckatorcst YMeHHUs1 OCBOCHBI,
3HAYUTENbHBIE HO JIOMYCKAIOTCS HCCIICNIOBARMA B
OIMOKH, HE3HAYNTEIhHBIC Hp(jq)eCCHOHam’
MPOSIBIISIETCS omnoKHy, HOH
HEIOCTATOYHOCTh | HETOYHOCTH, ACATCIIbHOCTH.
YMEHUH, 10 psAy | 3aTpyAHEHUS IpU CBoboxHo
IOKa3aTeleH, AHAITMTHYECKUX OIepupyer
oOyyaromuiics oTepanusix, IPHOOPCTCHHBIMU
HCIIBITBIBAET fepeHoce ymeHuy | YMCHUAMH,
3HAYNTEIHHBIC Ha HOBEIC, NPUMCHSACT UX B
3aTpyJHEHHUS [IPU | HECTAHIAPTHbIE CuTyanusax
OIIEPUPOBAHUU CUTYALIMH. TIOBBIIICHHOM
YMEHHUSIMH 1 TIPH CJIO’KHOCTH.
WX MIepeHoce Ha
HOBBIC CUTYyalluH.
BJIAJIETh: OOyyaromuiics He | OOy4JaroImuics OOyuaromuiics OO0yyaroiuiics B
HaBBIKAMH BJIaJiceT WK B BJajeeT YaCTUYHO BJaJeeT | MOJHOM 00beMe
WCTIOTB30BAHHS HEJIOCTAaTOYHOMN HaBBIKAMHU HaBBIKAMHU BJIa/IeeT
OCHOBHBIX CTETICHH BIIa/ICeT HCTIOTTb30BaHMS HCTIONTE30BaHUS HaBBIKAMHU
3aKOHOB (1)I/I3I/IKI/I 1 | HaBBIKaMH OCHOBHBIX OCHOBHBIX HCIIOJIB30BaHUA
METO/IOB WCTIOJIb30BaHHUS 3aKOHOB (DPM3UKHU U | 32aKOHOB (DM3HKH U | OCHOBHBIX

TEOPETHISCKOTO 1
9KCTIIEPUMEHTAIBH
oro (hU3NIECKOro
HCCIIEIOBAHUS B
podeCCHOHATBEHO
H eI TeIbHOCTH

OCHOBHBIX 3aKOHOB
(U3MKH U METO/IOB
TEOPETUYECKOTO U
IKCTIEPUMEHTAIILHO
ro pU3NYECKOTO
UCCIIC/IOBAHUS B
npodecCHOHANTEHON
JIeSITETIbHOCTH.

METOI0B
TEOPETUYECKOTO U
JKCIEPUMEHTAIIbH
oro (hU3NIECKOro
HCCIIEIOBAHNS B
poheCCHOHAIBH
Oif IeSATEILHOCTH,
HO JIONYCKAIOTCSI
3HAYUTCIIBHBIC
OIIHMOKH,
MPOSIBIIAETCS
HEJ0CTAaTOYHOCTh
BJIQJICHUS
HaBBIKAMH 110
paay
MoKazaTelew,
OO0yyvarommuiics
HCIBITHIBAET
3HAYUTCIIBHBIC
3aTPYAHEHHUS IIPU
MpPUMEHEHUHU
HABBIKOB B HOBBIX
CUTyaluix.

METOJIOB
TEOPETHUUECKOTO U
9KCIEPUMEHTAIbH
oro (pu3MIecKoro
HCCIIEIOBAHUS B
npoQecCHOHATEHO
¥ IesITEIbHOCTH,
HaBBIKH OCBOCHEI,
HO JIOMTYCKAOTCS
HE3HAYNTEIbHBIE
OIIMOKHU,
HETOYHOCTH,
3aTPyHCHHS [TPU
AHAIINTHYECKUX
oTiepanmsx,
IIEPEHOCE YMEHUI
Ha HOBBIE,
HECTaH/IapTHHIC
CUTYaIUH.

3aKOHOB (DVM3UKH U
METOJI0B
TEOPETUYECKOTO U
AKCIIEPUMEHTABH
0ro (PU3UIECKOT0
HCCJICOBAHUS B
poheCcCHOHAIBHO
U IeATEebHOCTH.

OIIK-2 — c1ocO0OHOCTh NPUMEHSATH COOTBETCTBYIOIIMI GU3MKO-MaTeMaTHYeCKHIl annapar,
MeTOAbl AHAJIN32a U MOJIeJIMPOBAHUS, TEOPETHYECKOT0 U IKCIIEPUMEHTAJILHOIO
HCCJICI0BAHUS NPHU pelieHUuu NpodecCHOHAIBHBIX 3a1a4




3HATh:
¢buznko-
MaTeMaTUYeCKUHI
ammapar,
COOTBETCTBYIOIIH
M IOCTaBIICHHOM
npodecCHOHANTBEHO
# 3a7ade, a TaKkxke

OO0yJarommics
JEMOHCTPHPYET
MOJIHOE HE3HAHUE
WM HEJIOCTATOYHOE
3HaHUE PU3HUKO-
MaTeMaTHYCCKUI
anmapara, a TaKKe
METO/IOB aHAIN3a U

OOyuatomuics
JIEMOHCTPUPYET
HEIIOJIHOE
COOTBETCTBHE
CIEAYIOLIUX
3HAHUMN: 3HaHUE
¢busmnKo-
MaTeMaTHYeCKUIH

OO0yuaromuiics
JIEMOHCTPUPYET
YacTUYHOC
COOTBETCTBHE
(147 0)11170'¢
3HAHUM: 3HAHUE
¢duzuKo-
MaTeMaTHIEeCKUU

OO0yuaromuics
JIEMOHCTPUPYET
IIOJIHOE
COOTBETCTBHE
CJHEYIOLIUX
3HAHUM: 3HAaHUE
¢duzuKo-
MaTeMaTHYEeCKUH

METO/Ibl aHAJIN3A U | MOAETUPOBAHUS, amnmapara, a TaKkKe | anmapara, a Takke | amnmapaTta, a TaKkkKe
MOJIEJIMPOBAHMS, | TEOPETUYECKOIO U METOJIOB aHaM3a | METOJAOB aHaJM3a | METOJOB aHAIM3a
TEOPETHUYECKOTO U | SKCIIEPUMEHTAIBHO | U 1 MOJICIIMPOBAHNSA, | U
SKCIEPUMEHTANIBH | TO HCCIIEIOBAHUS MOJEINPOBAHNs, | TEOPETHYECKOIO U | MOJEIHPOBAHHUA,
oro TEOPETHUYECKOT0 U | SKCIIEPUMEHTAIBH | TEOPETHUECKOTO U
UCCIIEIOBAHNA, OKCHEPUMEHTANIBH | Or0 UCCIIEOBAHUS | DKCIEPUMEHTAIBH
BeIyIINE K €€ Or0 MCCIEIOBaHMs | SIBIAETCS IOJIHBIM, | OTO HCCIEIOBAHUSA
pelIeHuIo He SIBJISETCS HO JIOITYCKaOTCA SIBJIIETCS TIOJTHBIM

TIOJTHBIM, HE3HAUUTENbHBIE | U TIO3BOJISET

oOyJatomuiics OIIINOKH, PacKphITh

WCIIBITHIBAET HETOYHOCTH, HCCIEyEMYIO

3HaYUTEIbHBIC 3aTpyJHEHMsS [P | TEMY BO Bceil

3aTPyJHEHMS IPH | aHATUTHYECKUX MIOJTHOTE.

OTEpUPOBAHUHI orepanusix.

MOYEPITHYTHIMHU

3HAaHUSAMU U TIPH

UX NIEpEeHoCe Ha

HOBBIE CUTYaIlUH.
yMeThb: Obyuatomuiicst He | OOyuaromuics OOyuaromuiics OO0yyvaromuiics
MIPUMEHSATh yMeeT WIH B JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
COOTBETCTBYIOLIM | HEJOCTaTOYHOU HEIoJHOe YacTHUYHOE MIOJTHOE
i pusuKo- CTETIEHH yMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MaTEeMaTHYeCKUl | MPUMEHATH CJIETYIOIINAX CIIETYFOIINX CIIETYFOIINX
amnmapar, METOAbl | COOTBETCTBYIOIIMM | YMEHUI: YMEHUI: YMEHUI:
aHaJIN3a U ¢uzuko- MIPUMEHSTh NIPUMEHATh MIPUMEHSATh
MOJICTIMPOBAHMS, | MaTeMaTHYECKUN COOTBETCTBYIOIIM | COOTBETCTBYIOIIUN | COOTBETCTBYIOIIH
TEOPETHUYECKOTO U | ammapar, MEeTObI i Qusuko- ¢buzuko- i Qusuko-
DKCIIEPUMEHTAJIBH | aHAJIU3a U MaTE€MaTUYECKUA | MaTeMaTU4ECKUI MaTeMaTU4eCKUN
Or0 MCCIEIOBaHMsl | MOAEITUPOBAHUS, amnmapar, MeTOZbl | ammapar, METOABl | anmapaT, METOJIbI
TIPU PEIIEHUU TEOPETUIECKOTO U aHanu3a u aHaJIM3a u aHaJIM3a u
npod)eCCHOHANBH | SKCIIEPUMEHTANBHO | MOJAETMPOBAHUS, | MOJEIUPOBAHMS, MOJIETMPOBAHHUA,
BIX 33734 IO UCCIIEOBAHNUS TEOPETHUYECKOTO U | TEOPETUYECKOTO U | TEOPETHUECKOTO U

IIPH PEILICHUU 9KCHEPUMEHTANIBH | SKCIEPUMEHTAIBH | SKCIEPHMEHTAIBH

po(heCCHOHATBHBIX
3a71a4

OT0 MCCIICIOBAHMS
TIPH PEIIeHUN
PO eCCHOHATEH
BIX 3aJ1ad.
Homyckarorcs
3HAYUTEIHHBIC
ONINOKH,
MPOSBIISCTCS
HEJ0CTAaTOYHOCTh
YMEHHH, IO Py
TOKa3aTeleH,
obOydJaroruiics
WCTIBITHIBACT
3HAYUTEJIbHBIC

OT0 UCCIICIOBAHUS
NP PELIEHUN

PO ECCHOHATTEH
BIX 3a51a4. YMEHUSA
OCBOEHEI, HO
JIOITYCKaIOTCs
HEe3HAYNTEIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHECHUS IPU
AHAIINTHYCCKUX
oTIepaImsIX,
[IEpEHOCE YMEHUH
Ha HOBBIE,

OT0 HUCCIICIOBAHUS
TIPH PEeIIeHUN
npodeccrHoHaIbH
BIX 3a/1a4.
CroOomHO
onepupyer
pHOOpPETEHHBIMU
YMCHHSIMH,
MIPUMEHSIET UX B
CUTYaIUIX
TTOBBIIIICHHOMN
CIIO’KHOCTH.




3aTpyIAHCHUS NPH | HECTAHIAPTHBIC

OTIIEpPUPOBAHUHT CUTYaIIHH.

YMCHHSIMH U TIPU

WX TIepeHOCE Ha

HOBBIE CUTYAIIHH.
BJIAJIETh: OOyuaromuiics He | OOyvaromumics OOyuaromuiics OO0yuaromuiics B
HaBBIKAMH BIIAZICCT WU B BJIaJICCT YaCTHYHO BJIAJICET | IMOJHOM 00beMe
MIPUMEHEHUS HEJ0CTaTOTHON HaBBIKAMH HaBBIKAMHU BIIAZICET
¢bu3uKo- CTEIeH! BIaJceT MIPUMEHEHUS TIPUMEHEHUS HaBBIKAMHU
MaTeMaTHYCCKUH | HaBBIKAMU (uzuko- (huzuko- MIPUMEHEHUS
arapara, MIPUMEHEHUS MaTeMaTHYeCKUA | MaTeMaTHYeCKuH | (HU3HKO-
COOTBETCTBYIOIIET | (pu3HKO- amnmapara, amnmapara, MaTeMaTHIeCKOTO
0 MOCTaBJICHHON MaTeMaTUYCCKHU COOTBETCTBYIOIIECT | COOTBETCTBYIOILIET | armrmapara,
mpo(h)eCCUOHANBHO | ammapara, a TAKkKe | O TIOCTaBJICHHOM 0 MOCTaBJICHHON COOTBETCTBYIOIIET
i 3a7ade, a TaKKe | METOJaMU aHanu3a | MpodecCHoHaNbH | MPO(ECCHOHANBHO | O TIOCTABICHHOM
METOJIaMHU Y MOJICJIUPOBaHUs, | O 3ajmaye, a i 3a1a4e, a Takke | nMpodeccuoHaIbHO
aHaJM3a u TEOPETUYECKOTO U TaKk)Ke METOJIaMU | METOJaMHM aHaJIu3a | W 3ajaue, a TaKxKe
MOJCITHPOBAHUS, SKCIIEPUMCEHTAIBHO | aHaIu3a 1 ¥ MOACIUPOBAHUS, | METOIAMHU
TEOPETHYECKOTO U | TO UCCIICIOBAHUA. MOJCIIHPOBAHUSA, | TCOPETHUUECKOTO M | aHaIHM3a U
JKCIICPUMEHTAIBH TEOPETUYECKOT0 M | IKCICPUMEHTAIILH | MOJCIUPOBAHHUS,
oro 9KCIIEPUMEHTAJILH | OO TEOPETUUECKOTO U
HCCIICIOBAHMS, oro HCCIICAOBAHMS, AKCMIEPUMEHTAIIbH
BEIYIIHUX K e€ HCCIICIOBAHUS, BEIYIINX K e€ oro
peIICHUI0 BEIYIIUX K e€ PEIICHHUIO, HABBIKH | UCCIICOBaHUS,

peIIeHuto, HO OCBOCHBI, HO BEIYIINX K e€

JTOTTYCKAIOTCS JIOITYCKAIOTCS pelIeHuIO.

3HAYUTEIIbHBIC HE3HAYHUTEITbHBIC

OIIINOKHU, OIIIMOKHU,

MPOSIBISETCS HETOYHOCTH,

HEJOCTAaTOYHOCTh | 3aTPyIHEHUS MPU

BJIaJICHUS AHAJTUTHYECKHX

HaBBIKAMH T10 oTepanmsx,

pany IIEPEHOCE YMEHUI

MoKazaTelew, Ha HOBBIE,

OO0yyvarommuiics HECTaHJApPTHbIE

HCITBITEIBACT CUTYaIUH.

3HAYUTEIIbLHBIC

3aTpyTHEHUS TIPU

MIPUMEHEHUHT

HAaBBIKOB B HOBBIX

CUTYaIIUsX.

[ITkaJybl OLIEHUBAHUS PE3YJILTATOB POMEKYTOYHOM aTTECTALlUA U UX OIMCAHUE:!

Dopma npomedxrcymounou ammecmayuu: 3auem.

[IpomexxyTounast arrectramnusi oOydaronuxcs B (Gopme 3auéra MpOBOAUTCS
Mo pe3yJbTaTaM BBITIOJHEHHS BCEX BUIOB yueOHOU pabOThI, MPETYCMOTPEHHBIX
y4€OHBIM IIJIAHOM IO JAaHHOW AMCIUIUIMHE (MOJYJII0), MPU 3TOM YUUTHIBAIOTCS



pe3yabTaThl TEKYIIETO KOHTPOJIA YCHEBAeMOCTH B TeueHue cemectpa. OlleHka
CTEMeHU JOCTUKEHUS OO0YUYaroIIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYyYEHHs IIO0
JUCHUIUIMHE (MOJYJII0) TPOBOJMTCS IIpEemojaBarejieM, BEIYIIUM 3aHSATUS T10
JUCHUIUIMHE  (MOJYJII0)  METOJAOM  JKCIepTHOM  oreHku. [lo  wuroram
MPOMEXKYTOUYHOM aTTECTAMU MO IUCHUIUIMHE (MOMIYJII0) BBICTABISETCS OIICHKA
«3a4YTEHO» MU «HE 3aUTCHOY.

IMxana
Onucanue
OLlCHUBAHUA

BrimonmHeHsl Bce BHABI y4eOHOH paOOTHI, MpemyCMOTpEHHBIE Y4eOHBIM IUTaHOM.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHU, HABHIKOB IMPUBEICHHBIM B
Tabnumax IMokasaTenel, OlepupyeT MNPUOOPETEHHBIMU 3HAHHSAMH, YMCHUSIMH,
3auTeHo HAaBBIKAMMY, [IPUMEHSET UX B CUTYalUIX IOBBIILEHHOMN ciokHOCTU. [Ipn sTOM MOryT
6])ITI) A0NYyIIEHbI HCE3HAYUTCIIbHBIC OHII/I6KI/I, HCETOYHOCTH, 3aTpyAHCHUSA IIpU
AQHATMTHYECKUX ONEpaLysX, IIepeHoce 3HAHUI U YMEHUI Ha HOBBIC, HECTAHAAPTHEIC
CHUTYalUH.

He BbimonHeH onxuH wiu Oojiee BUAOB Y4eOHOH pabOTHI, MPELyCMOTPEHHBIX
yueOHbIM 11aHOM. CTyOeHT JeMOHCTPHPYET HEMOJIHOE COOTBETCTBHE 3HAHHMH,
0 YMEHHH, HAaBBIKOB TIPHBEACHHBHIM B TaONHMIAX MOKa3aTeled, JOIMyCKaroTCs
©SAATCHO | avurenbHbie OMOKH, TPOSBISIETCS OTCYTCTBUE 3HAHWH, YMEHHWH, HaBBIKOB II0
psioy TOKa3aTenel, CTYyAEHT HWCIBITHIBACT 3HAYMTEIBHBIC 3aTPYAHCHHS NPHU

OIICPUPOBAHNH 3HAHUAMHA U YMCHUSAMMU IIPHU UX NIEPEHOCE HAa HOBBIC CUTYAllHH.

Dopma npomedcymouHoll ammecmayuu: IK3ameH.

[IpoMexyTouHas arTecTalus 00yJaronmxcs B popme 3k3aMeHa IpOBOJAUTCS
10 pe3yJibTaTaM BBIMIOJHEHHS] BCEX BUIOB yuyeOHOUM paldOThl, MPETyCMOTPEHHBIX
y4€OHBIM IJIAHOM IO JAHHOW AMCHMUIUIMHE (MOIYJIIO), MPU 3TOM YUYUTHIBAIOTCA
pEe3yabTaThl TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH B TeueHHE cemecTpa. OleHka
CTENEHU JTOCTHXKEHHUSI O0y4YaroIIMMUCS IUIAHUPYEMBIX pe3yJbTaTOB OOyUEHHS IO
JUCLUIUIMHE (MOZYJIX0) IPOBOAMTCS NpPENoJaBaTesieM, BEAYIIUM 3aHATHS IO
JUCLUUIUIMHE  (MOAYJIO)  METOJOM  3KCHepTHOW  oueHku. [lo  wmrToram
IIPOMEKYTOYHOM aTTeCTAlMM IO AWCLUIUIMHE (MOIYJI0) BBICTABIISIETCS OLICHKA
«OTIIMYHOY, «XOPOLIO», «YIOBIECTBOPUTEIBHO) WU «HEYIOBIETBOPUTEILHOY.

Illxana ouenueanusn Onucanue

BeimonHens! Bce BUIBI yuyeOHOW paboTHI, MPEeAyCMOTPEHHbIE y4eOHBIM
OtinnuHO wranoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHWW, YMEHHI,
HaBBIKOB  TPUBEJIEHHBIM B  TaONMUIax [oOKas3areiel, Onepupyer




MPHOOPETEHHBIMI 3HAHUSMH, YMEHUSIMH, HaBBHIKAMH, NPUMEHSET UX B
CUTYaIUsIX TOBBIIICHHON CIOXHOCTH. [Ipy 3TOM MOTYT OBITH JIOMYIICHBI
HE3HAYHUTEIbHbBIC ONIMOKH, HETOYHOCTH, 3aTPYAHCHUS IPU aHATUTUICCKUX
omepamnusax, MEepeHoce 3HaHWM W YMEHHH Ha HOBbIE, HECTaHJapTHEIC
CUTyaIlIH.

BeimonHeHsl Bce BUIBI y4yeOHOW paboTHI, MPEeAyCMOTPEHHbIE y4eOHBIM
X w1aHoM. CTyJIeHT AEMOHCTPUPYET HEMOIHOE, MPAaBUIBHOE COOTBETCTBUE
opouIo . . .

P 3HAHWH, YMEHUH, HABBIKOB NPUBEICHHBIM B TaOIMLAX MOKa3aTesel, 1100

€CJIU IIPpU 3TOM ObLIH AOIYHICHBI 2-3 HECYIICCTBCHHLIC OIIIHOKHU.

BeimonHeHsl Bce BUIBI y4eOHOW paboTHI, MPEeAyCMOTPEHHbIE y4eOHBIM

mw1aHoM. CTyJOeHT JeMOHCTPUpPYET COOTBETCTBHE 3HAHWM, B KOTOPOM

Y 10BIETBOPUTENBHO
OCBELICHA OCHOBHAsI, HanOoyiee BaXKHAs 4acTh MaTepuana, HO IPU 3TOM

JIOTYIIICHA OJTHA 3HAYUTEIIbHAS ONIMOKA UITH HETOYHOCTb.

He Bemomnen oamH wim  Oomee BUAOB  y4deOHOW  paboOTHI,
NPeIyCMOTPEHHBIX ~ y4eOHbIM  TuiaHoM. CTYZeHT JEeMOHCTPUpPYET
HETIOJIHOE COOTBETCTBUE 3HAHUI, YMEHUIl, HAaBBIKOB IPHUBEACHHBIM B
TabNMMIax  ToKaszaTesied, JIOMYCKAaroTCs  3HAYUTEIbHBIE  OLIMOKH,
HeynonerBopurenbHo . .

NpPOSIBIISICTCS  OTCYTCTBHE 3HAHUHM, YMEHHH, HaBBIKOB MO0 PpAdy
MOKa3aTened, CTYACHT WCHbITHIBACT 3HAYMTENbHBIC 3aTPYIHEHUS MpU
OIICpHpOBaHNU 3HAHHUAMHU W YMCHUAMHU IIPpU HUX ICPEHOCE Ha HOBLBIC

CUTYyaluu.

®doH/ O1IEHOYHBIX CPeACTB mpezacTasieH B [Ipunoxkennu 2 k paboyeil mporpaMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 00ecneueHre JUCHUIJINHBI.

a) OCHOBHAas JiUTeparypa:
1. T.U.Tpodumosa, «Kypc puzukm», 2012.
2. A.I''Yeptos, A.A.BopoObéB, «3amaunuk no dpuszukey, 2008.

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. H.I1.KanamnukoB, M.A.CMouasipeB «OcHoBbI puzuku» Tom 1, 2003

2. 10.A bpaxxkun, B.H.Cu3zsxoBa, A.M.Uebantok, «MexaHuka, 1a00paTopHbIe
pabotbr NeNe101-109», 2003

3. 10.A.bpaxkun, E.b.Bonommunos, B.H.Cu3zskoBa, «MonekyinspHas pusuka,
naboparopHbie padboThl NeNel18-126»

4. 10.A.bpaxxkun, JI.B.babakosa, E.b.BomommHaoB u ap. « INEKTPUIECTBO U
MarHeTusM, jJabopaTtopubie padoTs NeNo201-211», 2005;

5. B.M.Apatoxun, lO.A.bpaxkun, B.Il.Jleeun u 1p. «BosHoBas omnTuka,
naboparopubie paboTel NeNe 3.01-3.11», 2004



6. A.FO.My3biuka «OCHOBBI TEPMOJMHAMHKHNY, J1a0OPATOPHBIA MPAKTHUKYM
312-22, 2008

7. B.B. Makcumenko, B.A. [logkomsuna, B.K. TuxonoB u ap. «SIBieHus
nepeHocay, labopaTopHblid npakTukym 312-23, 2008

8. B.Il.LKpacun, A.E. I'opckuii, B.B. Makcumenko u ap. «NEeKTpOCTATUKAY,
nabopatopHslil mpaktukym 312-8, 2008

9. A. K. Macnos, B.M. Ilonos, B.Il. Kpacun u ap. «dudpakuus cBeray,
nabopatopHslil npaktukym 312-18, 2008

10.A.E. T'opckuit A.b. JleontseB, A.E. TI'opckuii, H.K. I'acaukoB u ap.
«OCHOBBI CIIEKTPOCKOMUNY, TAOOpaTOpHbIN NpakTukyM 312-26, 2008

B) IPOrpaMMHOe o0ecnevYeHne 1 MHTePHeT-Pecypcehl:

[IporpammHoe obOecriedeHne He MPeyCMOTPEHO.

[lonesnpie  yuyeOHO-METOAMYECKHE M  WH(DOPMAIMOHHBIE MAaTepUaIbI
npejcTaBieHbl Ha caiite: http://mospolytech.ru/index.php?id=4540

8. MaTepl/laﬂLHO'TeXHl/I‘leCKoe o0ecrneuyeHue TUCHUIJINHBI.

o Tpu cneunanusupoBanHbie yueOHbIe TabopaTopun Kadenpsl «Pu3nka» 1o
MexaHuke H (Qusnke TteroBbix sBiaeHui: Ayn. I[1K314, I1K321, TIK332,
OCHAILIEHHbIE, B TOM YHCJI€, HCIOJIb3yeMbIMH B JIaHHOW paboueil mMporpamme
JabopaTopHbIMU  ycTaHOBKaMu: «OTMpeaeneHne IUIOTHOCTH Tel», «MasTHUK
Makcgemnna», «Onpeaenenne Cp/Cy metogom Kiemana-Jlezopmay, «Onpenencane
Kod(pdulireHTa BA3KOCTH BO3yXay.

¢ J[Be cnenmanu3upoBaHHbIe yueOHbIe JabopaTopuu Kadenpsl «Duznka» 1o
anektpomarnetuamy: aya. [IK331, IIK317, ocHaiieHHble, B TOM YMHCIIE,
UCIIOJIb3yEMbIMH B JIaHHOM padoueil mporpamme 1ad0paTOPHBIMU YCTaHOBKAMMU:
«MccnenoBanue XapakTEpUCTHUK  OAJEKTPOCTATHUECKOTO mojs», «lM3ydenue
3aKOHOB MTOCTOSTHHOT'O TOKAa.

e /[Be cnenumanu3upoBaHHble yueOHbIe JadopaTopuun Kadenpsl «Dusuka» mno
orntuke u crpoeHuto Bemectsa: aya. [1K315, TTIK333, ocHamenHbie, B TOM YHCIIE,
WCIIOJIb3yeMBbIMH B JaHHOW pabouei mporpamme J1abopaTopHbIMH YCTaHOBKAMMU:
«M3ydyeHne wWHTEPPEPEHIMM CBETa C TIOMOIIbI0 Oumpusmbl  DpeHensy,
«HUccnenopanue nudpakuuu Dpaynrodhepa Ha AUGPAKIIMOHHON pPEIHIETKEY,
«M3mepeHue crekTpa U3IyudeHHs: aToMa BOJ0POIay.

9. MeToauueckune PEKOMCHIAIUNA NJIHA CaMOCTOSITEJILHOM paﬁOTLI CTYAC€HTOB

Tema 1. «BBenenue B puznueckuii 1a00PaTOPHBIN TPAKTUKYM.



CTyneHT NOKEH MOJArOTOBUTHCA K YCTHOMY OINPOCY B XOJE€ MOJTOTOBKU K
JIOMYCKYy K Ja0opaTopHON paboTe, BBHIMOJIHUTL JIA0OpaTOpHYIO paboTy u
MOATOTOBUTHCS K MPECTABICHUIO PE3YJIbTaTOB U3MEPEHUI Ha €€ 3alluTe.

Tewma 2. «KuHemaTHka OCTYATEILHOTO ABHKCHUS.
CTyaeHT JOJDKEH TMOArOTOBUTHCA K YCTHOMY ONPOCY M PEHIUTh 3a/auH,
IpeajiaraéMble Ha CEMHUHAPCKUX 3aHATHUAX JIJIS1 CAMOCTOATEIBHOTO PEIICHHUS

Tema 3. «/luHamMuKa MOCTYNATEABHOTO JBUKCHUS.
CTyaeHT JOJDKEH TMOArOTOBUTHCA K YCTHOMY ONPOCY M PEIIMTh 3a/layd,
MpeIaraéMble Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSTENBHOTO PEIICHUSI.

Tema 4. «PaboTa 1 SHEprus B MOCTYNATEIILHOM JABUKEHUNY.
CTyneHT JOJDKEH NOATOTOBUTBHCS K YCTHOMY ONPOCY M PEIINTh 3a7ayH,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUAX JIJIS1 CAMOCTOATENIBHOTO PEIICHHUS.

Tewma 5. «KnHeMaTHka BpalaTeabHOTO ABUKEHUS».
CTyaeHT JOJDKEH TMOArOTOBUTHCS K YCTHOMY OIPOCY M PEHIUTh 3a/auH,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUAX JIJIS1 CAMOCTOATENIBHOTO PEIICHHUS.

Tema 6. «/IluHamuka BpaaTeIbHOTO JBUKEHUS.
CTyneHT JOJDKEH MOATOTOBUTHCS K YCTHOMY ONPOCY W PEIINTh 3a7ayH,
IpeyiaraéMble Ha CEMUHAPCKUX 3aHATUSAX I CAMOCTOSITEIBHOIO PEUICHUs,
BBIIIOJIHUTH  JIADOPAaTOpPHYIO pabOTy MW MOATOTOBUTHCA K MPEACTABICHUIO
pE3yNbTATOB U3MEPEHUI Ha €€ 3alluTe.

Tembr 7,8. «OcuoBbl TepmoguHamuku (TII) U MONEKyISIPHO-KHHETUICCKOM
teopun crpoenus BemectBa (MKT)».
CTyneHT OJKEH pelInTh 33]lauu, MpejiaraéMble Ha CEMUHAPCKUX 3aHATUSX IS
CaMOCTOATENILHOTO  PEIICHHsS,  BBIMOJHUTH  JIA0OpaTOpHYIO  paboTy W
MOATOTOBUTHCS K MPECTABICHUIO PE3YJIbTaTOB U3MEPEHUI Ha €€ 3alluTe.

Tema 9. «DneMeHTHI CTAaTHCTUYECKOHN (PU3HKID.
CTyeHT JOJDKEH TMOArOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3a/aud,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSAX JIJIS1 CAMOCTOATENIbHOTO PEILICHHUS.

Tema 10. «SIBnenus nepeHocay.
CTyaeHT JOJKEH pelIUTh 3aJauu, MpeyiaraéMble Ha CEMUHAPCKUX 3aHITUSAX IJIS
CaMOCTOATEILHOTO  PEIICHHS,  BBIMOJHUTH  JIA0OpaTOpHYIO  paboTy W
MOATOTOBUTHCS K MPEICTABICHUIO PE3YJbTATOB U3MEPEHUI Ha €€ 3alluTe.

Tema 11. «Hanpsik€HHOCTD AIEKTPOCTATUUYECKOTO TOJISD.
CTyAeHT JOJDKEH TMOArOTOBUTHCA K YCTHOMY ONPOCY M PEIIMTh 3a/layu,
npeajiaraeMble Ha CEMHHAPCKUX 3aHATUAX Ui CAMOCTOSITEBHOTO pEIIeHUus, a
TaKKe MOATOTOBUTHCS K BBHIMOJHEHUIO U 3aIIUTE JIA0OPATOPHOM pabOTHI.

Tewma 12. «IloTeHnuan 31eKTPOCTATUIECKOTO TIOJIS.



CTyneHT JO0JDKEH TNOATOTOBUTHCS K YCTHOMY ONPOCY U PEIINTh 3aJayH,
npejyiaraéMble Ha CEMHHAPCKUX 3aHATUSX U CAMOCTOSTEIBHOTO pEIIeHUs, a
TaKke MOJATOTOBUTHCS K BBIIMOJHEHUIO U 3aIIUTE JJAOOPaTOPHOM pabOTHI.

Tema 13. «/IudaeKTpUKU U TPOBOHUKHU B DJIEKTPOCTATHKE.
CTyneHT JO0JDKEH TOATOTOBUTHCS K YCTHOMY ONPOCY U PEIIUTh 3aJayH,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUSX JIJI1 CAMOCTOSITEILHOTO PEIICHUSI.

Tema 14. «3aK0OHBI TOCTOSTHHOTO TOKAY.
CTyneHT OJKEeH PelIUTh 3a]lauu, MpejiaraéMble Ha CEMUHAPCKUX 3aHSITUSAX IS
CaMOCTOSITEJILHOT'O ~ PEIICHHUS,  BBIMIOJHUTH  JIaOOpaTOpHYIO  paboTy |
MOATOTOBUTHCS K MPEICTABICHUIO PE3YJIbTaTOB HU3MEPECHHM Ha €€ 3alluTe.

Tema 15. «Maraetusm».
CTyneHT JOJDKeH TOATOTOBUTHCS K YCTHOMY OINPOCY U PEHIUTh 3ajlauu,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUSX JIJI1 CAMOCTOSITEIbHOTO PEIICHUSI.

Tema 16. «OnexTpoMarHuTHAs HHIYKITUS.
CTyneHT JOJDKeH TOATOTOBUTHCS K YCTHOMY OINPOCY M PEUIUTh 3a/lauu,
npe/iaraéMble Ha CEMUHAPCKUX 3aHATUSX JJIs1 CAMOCTOSITEIbHOTO PEIICHHUS.

Tema 17. «YpaBHenust Makcgesiay.
CTyzleHT JOJDKEH MOATOTOBUTHCS K YCTHOMY OIPOCY.

Temnl 18,19. «Komebanus 1 BOJTHBD.
CTyneHT JO0JDKeH TOATOTOBUTHCS K YCTHOMY OINPOCY U PEIIMTh 3aayH,
npejiaraéMble Ha CEMUHAPCKUX 3aHATHUSX JIJII CAMOCTOSITEILHOTO PEIICHUS.

Tema 20. «aTEpdepeHINDY.
CTylleHT JO0JDKEH TOATOTOBUTHBCS K YCTHOMY OINPOCY W PEUIMTh 3aJlauu,
npejjaraéMble Ha CEMHUHAPCKUX 3aHSATHUSX IS CAMOCTOSITEJIBHOTO PEIICHUs, a
TaKXe TTOJATOTOBUTHCS K BBITIOJTHEHUIO M 3aIlIUTE JTA00paTOPHOI pabOTHI.

Tewma 21. «/Iudpakiums.
CTyneHT JO0JDKeH TOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIUTh 3ajayw,
npejyiaraéMble Ha CEMHHAPCKUX 3aHSATUSX U1 CAMOCTOSITEIBHOTO pEIIeHUs, a
TaKXe MOATOTOBUTHCS K BBHIMOJTHEHUIO U 3aIIUTE JTA0OpATOPHOI pabOTHI.

Tema 22. «Ilonspuzarusy.
CTyneHT [JO0JDKeH TOATOTOBUTHCS K YCTHOMY ONpPOCY W PEIIUTh 3aJayu,
npejjiaraéMble Ha CEMUHAPCKUX 3aHATHSAX JIST CAMOCTOSITEJIbBHOTO PEIICHMUS.

Tema 23. «kKBaHTOBOOTIOTHYECKHUE SIBIICHUS.
CTyneHT JO0JDKeH TIOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIMTh 3aayw,
npejiaraéMbie Ha CEMUHAPCKUX 3aHATHUSX I CAMOCTOSITEILHOTO PEIICHUS.

Tema 24. «DneMeHTB KBAHTOBOW MEXAHUKN.
CTyleHT NOJDKEH PEeluTh 3aJa4d, MpejiaraeMble Ha CEMUHAPCKUX 3aHATUAX IS
CaMOCTOATENLHOTO  PEIICHHsS,  BBINOJHUTH  JIA0OpAaTOpHYIO  paboTy W
MOATOTOBUTHCS K MPEICTABICHUIO PE3YJbTATOB U3MEPEHUI Ha €€ 3alluTe.



10. MeToauveckue pekoMeHAAIUH 1JIsl IPenoaBaTess

VYCTHBIN onpoc MpOBOAMUTCS Ha JICKIIMOHHBIX 3aHATHUSIX B BUJE JTUCKYCCUU
10 TIpeJyTaraéMbIM BOIIPOCAM M SIBJSICTCS MHTEPAKTUBHON (HOpMOI TpoBeneHUS
3ansaTHs. OH NOoJDKeH 3aHuMaTh He MeHee 30% BpeMeHM JIEKIMOHHBIX 3aHSTUU.
Bonpocsl /Ui yCTHOTO OIpoca KelaTeNbHO JIOBECTH 0 CTYIEHTOB 3apaHee, N0
JICKIIMOHHOTO H3JIOKCHHUS MaTepHuaia, Tak, 4TOObl OHU CMOTJIH CaMOCTOSITEIIBHO
MOJITOTOBUTBECS K TMPOBENCHUIO JUCKyccHd. IIpwm OIGHKE JEKTOp JODKEH
YUUTHIBaTh AKTHUBHOCTh CTYJCHTOB W PE3yJIbTaTHBHOCTh HMX OTBEeTOB. llocie
KOKIOW TUCKYCCHH OMpPEIEIsIeTCS TPYIa CTYJASHTOB, MOKA3aBIIMX HAWITYYIIUN
pesynbraT. KpoMe 3TOro, YCTHBI ONpPOC TPOBOAMUTCA TIPH JOMyCKe K
nabopatopHoil padote. B 3ToM ciiydae pe3ynbTaT OLIEHUBAETCS MO ABYXOATbHOM
nikane: 3auér-He3adeT. Jlo Tex mop, moka He OyJeT MmojydeH 3auér, paboTa He
MOKET CUUTATHCS 3AIUIIEHHOM.

[Iporpamma  cocTtaBieHa B COOTBeTCTBUHM ¢  DeaepanbHbIM
rOCyJapCTBEHHBIM 00pPa30BaTEIbHBIM CTAHJIAPTOM BBICIIETO OOpa30BaHUS 110
HarpasiaeHuto moarotosku 6akanaBpoB 08.03.01 «CTpouTeabcTBOY.

IIporpammy cocTaBuIN:

npodeccop, a1.d.-M.H. / /

JIOLICHT, K.().-M.H. / /

IIporpamma yTBep:xaeHa Ha 3acenanun kadgeapsl “Pusnka”
« _» 2021 r., mpotokoma Ne

3aBenyromuii kadeapou
[Tpodeccop, a.d.-M.H. / /

CornacosaHo:
3aBenyromuii kadheapoii/PykoBonurens

00pa3oBaTeILHON MPOTPAMMABI / /




[Tpunoxxenue 1 x paboueit mporpamme.

CTpykTypa U coep)aHue AUCIUIUTHHBI «@u3ukay 1mo HanpaiaeHuio moarotoBku 08.03.01 «CtpourteabeTBo» mpoduiib
noArotoBku «IIpoMblIlIeHHOE U IPAKIAHCKOE CTPOUTEILCTBO» (0aKkaiasp)

3ao4yHas ¢popma oOydeHUs

Buabl yueoOHoii

padoThI,
ol = 8 BKJIKOYAS
= =¥
Homepa S| 3 5| €aMOCTOSTEILHYIO DopMbI aTTECTALNH
oM Pasnen = 3 2| pabory cTynenTos,
O| = 8| uTpyroeMKoOCThL B
yacax
J |[II/C|Jla6 [CPC|3JIP| T | P |[K/P| YO | D | 3
BBeaenue B pusnyeckui
JIa00pPATOPHBII MPAKTHKYM.
[Ipsimple W KOCBEHHBbIE (PUINYECKUE
1 H3MEPEHHSL. OO0OpaboTka pe3ynbTaTOB 1 1 5 1 5 10 + +
U3MEPEHU W JKCIEPUMEHTAIbHbBIC
MOTPEIIHOCTH
Bemonnenne maGopatopHOil  pabOTHI
«OnpeneneHne mIOTHOCTH TEJ
KunemaTuka nocrynarejibLHOro
JABUKEHUSA
2 Ousnueckuii BekTop. llonaTtue opra. 1 2 2 05 2 10 +

Teopusa oTHOCUTENbHOCTH [ 'anmuies.
[TomoxeHne W €ro OTHOCUTEIBHOCTD.
Tpaekropusi MaTepUaIbHOM  TOYKH.




CoanKacanma;Ic;I IIJTIOCKOCTD 151

cornpuKacaromascs OKPY>KHOCTb.
DneMeHTapHoe nepeMelieHue U
AJIeMEHTapHbIN yTh. CkopocThb

JIBMOKCHUSI U €€ OTHOCHUTEIbHOCTD.
[IpyHIMD Cynepno3uuuu JBHKECHUM.
Yckopenue. KacarenbHoe 151
HOpMaJbHOE YCKOpeHMs. J[lekapToBa
cucteMa koopauHar. KnHemaruueckue
3aKOoHbl JBWXKeHUdA. [locTymarenbHoe
NBIDKEHUE a0COMIOTHO TBEPJOTO Teia
(ATT).

JInHamMuka MOCTYNATEeJIbHOI0
ABHUKCHUSA

[Tonsitue cumbl. AOCONIOTHOCTH CHITBI B
Kiaccuueckon  mexaHuke. [lonsTus
PaBHOAECUCTBYIOIIE WU COCTOSIHUS
nokos. IlepBelii 3akoH  HproToHa.

NuepunanbHbie  CHUCTEMBI  OTCYETA. 0,5 11
Bropoit 3akon HprooToHa u 3akoH

Bcemupaoro Ttarorenus. Umnynec u

3aKOH €r0 HM3MEHEHHUsS. TpeTuil 3aKOH

HproToHa W coxpaHeHHE HMITyJIbCca

3aMKHYTOHM cucTeMbl. lLleHTp Macc

CUCTEMBI. Y 1apbl U B3PbIBHI.

PabGora u 3Heprus B

NOCTYNATEILHOM ABHKEHUH 1 11

Ilousatue CHUJIOBOTO oJis.




OnemeHTapHasi pabora U paborta Ha
KOHEYHOM TepeMenieHuH. MOITHOCTb.
Kunernyeckass sHeprus W 3aKkoH e¢

U3MCHCHMUA. Teopema Kénura.
[loreHUMAIBHBIE CUJIOBBIE TIONS M
MOTEHIIUAJIbHAS SHEPrUsl. 3akoH

U3MEHEHUS! TOTEHUUATbHOU 3HEpPrUu.
HenorenuuanbHble  CUJIOBBIE — MOJIS.
[lone cuit conmpoTUBIIEHUS KaK IIPUMEP
HEMOTCHIUAIBHOTO  CHWJIOBOI'O  IIOJIA.
MexaHnueckass JHEPIrUsT U 3aKOH €€

HN3MCHCHHMI. KOHCGpBaTI/IBHI)IC
CHCTCMBEI.

Kunemaruka BpalmaTreJbHOoro
ABHKCHUSA

DJleMEHTapHbli  yrojl MOBOpPOTa U
yrioBasg  CKOpocTb. CBS3b  MEXKIY
AJIEMEHTAPHBIM  YIJIOM TIOBOpPOTa |
3JIEMEHTApHBIM TepeMelieHrueM. CBsizb
MEXKITY YTJIOBOM u JIMHENHON
CKOpPOCTSIMU.  YTJIOBOE  YCKOpPEHHE.
KacarenbHoe 1 HOpMaNIbHOE YCKOPEHUS
BO BpaniaTeIbHOM JIBIDKCHUU.
Bpamarensnoe JIBUYKECHUE ATT.
CooTHolIEHNE MEXKIY BpalllaTeIbHBIM
Y NIOCTYyNaTEIbHBIM JBUKCHUSIMU.

10

JAMHaMuKa BpamaTeJbHOI0
ABHKEHUS

0,5

10




MOMEHT HuMITyJIbCA WU MOMEHT CHIIBL.
3aKOH M3MEHEHUsS MOMEHTAa UMIYJIbCA.
OTHOCUTENTFHOCTh MOMEHTA UMITYJIbCA.
MoMeHT  uMImyJabca UM yIJioBas
CKOpOCTb. MowmeHT VHEPLIUU.
OCHOBHOE  ypaBHEHUE  JIMHAMUKHU
BpamarenpHoro  aswxenus  ATT.
OceBble MOMEHTHI HHEPIIUU HEKOTOPBIX
ten. Teopema Illreitnepa. PabGota u
KHUHETHUYECKas SHEPTHUs BO
BpauaTeabHOM JBHKeHUHU. [Ipeneccusi.
AHanorus MexJay NOCTYNAaTeIbHbIM M
BpAIIATEJIbHBIM ABUKCHUSIMHU.

Beimonnenne mabopaTtopHo pabOThHI
«Magtank Makcsesuiay

7-8

0,5

10

Hroro no 1 cemectpy:

16

16

72

OcnoBbl Tepmogunamuku (T 1)
[Ipeamert T/I. Pabota u Terno. T/I

napameTtpsl U T/l cocrosiHMeE.
PaBHOBecHbIe 1 HEpaBHOBECHBIE T/]
cocrosius. ['a3. Temneparypa kax
dbynkus paBHoBecHOTrO TJI cocTOsSTHUS.
YpaBHeHue cocrosiHus. MneanbHbiin
ra3. Buytpennsis sHeprust kak QyHKIus
T/ cocrosinus: nepBoe Havano T/I.
Tenno€mMKOoCTH HIEATBHOTO Ta3a B
pasnuyHbIX Tporieccax. OOpaTUMBbIE U

1-2




HeoOpaTuMble npoiiecchl. Bropoe
Hayano T/[. Durponus. Bo3pacranue
SHTPONUHU B HEPABHOBECHBIX MpOIIECcCcax
W30JIMPOBAHHOMN CUCTEMBI.

7-8

Brimonaenne y1abopatopHOl  pabOTHI
«Omnpenenenue Cy/Cv METOJIOM
Krnemana-/le3opmay

1-2

OCHOBBI MOJIEKYJISIPHO-
KHHETH4Y€eCKOH TeOPHH CTPOEHUS
Bemecrsa (MKT)

Uucno ABoranpo. Pazmepsl MOJeKyI.
Oproaudeckas TeopeMa. 3aKOH 0O
PaBHOM PaCIpeICICHUN SHEPTUU
TETJIOBOTO JIBUYKEHUS B COCTOSIHUU
TEIUIOBOTO paBHOBecHs. MneanbHbIi
ra3 ¢ Touku 3penuss MKT. BHyTpeHHss
SHEPrusi UACAIBHOrO Ta3a u €ro
TETUIOEMKOCTH B PA3JIMYHBIX ITpoOIeccax
¢ Touku 3peHuss MKT

JJIeMEeHThI CTATHCTHYECKOH (PU3UKH
MUKpOKaHOHUYECKOE U KAHOHUYECKOE
pacnpeaenenus. Uucina 3anoiHeHus
OJHOYACTUYHBIX COCTOSIHUM U
OJIHOYACTHYHbIE (DYHKIIUU
pacnpenenenus. Pacnpenenenue
Makcgemnna. Pactipenenenne
bosbiimana. bapomerpuueckas
dopmyna. Pacnpenenenne I'nd06ca.

5-6




MaKpOCOCTO}IHI/Ie H CTro
craTucTudeckuii Bec. CTaTUCTUUECKUM
CMBICJI SHTPOIINHU

10

Brimonaenne y1abopatopHOl  pabOTHI
«Omnpexnenenue ko3 punmeHTa
BSI3KOCTH BO3JTyXa»

7-8

10

SBJieHusI mepeHoca

[Tonstue nokansHOro T/l paBHOBECHS.
BripaBHUBarONME MOTOKA U BEKTOPHI
IUIOTHOCTH MOTOKOB. Crabo
HEPABHOBECHBIE CUCTEMbI B JIMHEHHOM
pexume. Koadduirents! nepenoca.
JlnHa u BpeMs cBOOOIHOTO podera.
Bripaxkenune k03 GuIiueHToB epeHoca
4yepe3 MUKPOCKOITUYECKUE
XapaKTEPUCTHKU MOJICKYJIbI. SIBICHUS
MepeHoca U SHTPOMNUs

10

Hroro no 2 cemecrpy:

20

26

26

36

11

HanpsizkéHHOCTD
3JIEKTPOCTATHYECKOIO MOJIsI
DIIEKTPUYECKUN 3apsij KaK UCTOUHHUK
ANEKTPOCTATUYECKOTO MOJISI. 3aKOH
Kynowna. [TpuHuumns 6;1M3K0ACHCTBUS U
nanbHoAeucTBUd. IloHsTHE
(u3HUecKoro moJis.
DIIEKTPOCTATUYECKOE MOJIE KAK
YAaCTHBIN ciiyyail pU3NYECKOTO OIS,




MareMatruyeckue mosst Kak crnoco0
ONMCAHUs HEMPEPHIBHO
pacnpenenéHHON MaTEPUH.
Hanpsxk€HHOCTB Kak cuioBast
XapaKTEPUCTHUKA IIEKTPUYECKOTO TOJIA.
[IpuHIMD cynieprno3uuun
JIEKTPUYECKUX I0JIEH B IPUMEHEHUH K
HanpspDKEHHOCTH. [lone gunoss.
Oco0eHHOCTH CHIIOBBIX JTMHUN MOJIS
HaIPsHKEHHOCTH DJIEKTPOCTATUYECKOTO
nons. I1oTok BekTOpa HANPSKEHHOCTH.
Teopema Octporpaackoro-I"aycca (OI)
B BakyyMme. [Ipumenenue teopemsl OI'
JUI pacy€ra HaIpsKEHHOCTU
pacrpenenéHHbIX UICTOYHUKOB.

Brinonnenue mabopatopHoil  pabOThHI

11,12 | «MccaenoBanue XapaKTEePUCTHUK 1-2
AIEKTPOCTATUYECKOTO OIS
IMoTeHIIHAJ AJIEKTPOCTATHYECKOTO
MoJIs
IloTeHnIMaaIbHOCTD
12 AIEKTPOCTATUYECKOTO I10JIS. 3

ITorenmuan Kak SHEPreTUYECKas
XapaKTEPUCTUKA BJIEKTPOCTATUYECKOTO
nonsi. CBA3b MEXKAY HANpsSKEHHOCTHIO
u MHOTECHIIMAIOM. [TpuHIMIT




CYNEpIO3UIIMA  DJIEKTPOCTATUYECKUX
nojied B MPUMEHEHUU K TOTEHIIMAIY.
Hampsoxenue. Pa6ora
AIEKTPOCTATUYECKUX cuil Ha
MepeMenieHn  MpoOHOTO  3apsfa.
DHeprusi CUCTEMBI 3apsJI0B..

13

JAM3IeKTPUKM M TNPOBOAHUKH B
3JIEKTPOCTAaTHKE
Jlusnextpruyeckas cpena.

[Tonsiprsanms. Jnsnexktpuueckas
BOCIIpUUMYUBOCTh. Teopema OI' B
JIUDIICKTPUKE. JnanexTpuyeckas
[IPOHULIAEMOCTb. DIIEKTPUYECKOE
cmeimienne  (uHaykuus).  [lonsarue
3JIEKTPOCTATUYECKOTO MIPOBOJIHHKA.
Pacnipenenenne  3apsiga 1o ero
MMOBEPXHOCTHU. DIJIEKTPUUECKAsT EMKOCTh
YEOAUHEHHOIO MPOBOJAHMKA. B3anmHas
E€MKOCTb JIBYX IIPOBOJIHUKOB.
Konpnencaropsr. DHeprus
3JIEKTPUYECKOTO MOJIS.

14

3aKOHBbI IOCTOSITHHOTO TOKA

Bekrop mmotHocTH Toka. Cuia ToKa.
3akoH Owma B auddepeHmaIbHOMN
dbopme. YaenpHOE  CONPOTUBIICHHE
cpeabl. 3akoH Oma B HMHTErpaJibHOM




¢dopme. ConpoTHUBIIEHHE yYacTKa LIETH.
DIIEKTPOIBHKYIIAS cuia BAC)
ydyactka. 3akoH [xoyna-JIleHma B
MHTETpaNbHON U B nuddepeHmanbHOi
dbopmax.

14,15

Brimonnenne mabopaTopHOil pabOThI
«/3ydyeHre  3aKOHOB  IOCTOSTHHOTO
TOKa»

5-6

15

MaruneTusm

MarauTHoe IIOJIE M €Tr0 BO3JCHCTBUEC
Ha  JaBwkymuecs  3apsaael. Cuna
Jlopenua. MarnutHas naaykuus. Cuna
Amnepa. MarHuTHelii MOMEHT H
BO3JICICTBME Ha HEro MAarHUTHOI'O
monst. VICTOYHMKM MArHMTHOTO IIOJIA.
3akoH buo-Cagapa-Jlamnaca.
Maruutssiii motok. Teopema OI' s
MarHuTHOro moias. Pabora  cuibl
Ammnepa. 3aKOH IIOJTHOTO TOKAa M
¢usnueckass teopema  CTokca B
BaKyyMe n B MarHeTHKE.
Hanpsok€HHOCTH  MarHMTHOTO — TTOJIS.
MarnuTtHas BOCIIPUUMYHUBOCTD "
MarHATHas MPOHUIIAEMOCTh. JIMHEHBIE
MarHeTuKu (Aua- U mapaMarHeTUKu) U




HEJIMHEHHBIC MarHeTUKH
(beppomarnetuku). HamaranuuBanue
(eppOMarHeTUKOB: KpHBas HaYaIbHOM
HAMarHW4eHHOCTH,  TpeAeibHas |
HEempeaenbHbIe TEeTIM TUCTepe3uca.

KEcTkme u MATKHMEe MarHeTUKH.

JJIeKTPOMATHUTHAS! MHAYKIMS
3akon ®apanes u npaBwio Jlenua.

Buxpesoe DJIEKTPUUECKOE oJe.
16 8 2 2 5 3
CamouHayKuus. [Tepexonnbie
MPOLECCHl B JJIEKTPUYECKOW  LIETIH.
DHeprusi MarHUTHOTO TIOJIS.
HToro no 3 cemecrpy: 20 | 20 | 32 | 36
YpaBuenus Makcsesia
Juddepennmanbapie onepaTopsl
Teopuu nojisi. HTerpaibHble TEOPEMBI
teopun nons: laycca u  Crokca.
17 [ToTeHnnanbHbIC u BUXPEBbIC 1 1 1025 2 8
BEKTOPHBIE OJISL. Csenenue
HMHTETPaIbHbIX ypaBHEHUM
AJIEKTpOMarHeTu3mMa K
nuddepeHanTbHbIM YpPaBHEHUSIM
Makcsenna. Tok cMenieHus.
KoJsie0anusi 1 BOJIHBI
18,19 I'apMoHnueckue KOJIeOaHUs. 2.3 2 025] 2 7
Juddepennmansaoe ypaBHEHHE

TapMOHUYECKUX KOJIeOAaHUH U  €ro




oO1ee peuieHue. BekropHoe
IPEACTABIICHUE rapMOHUYECKHUX
bynkui. MexaHUyeckue MasTHUKH.
WNneanbHplli  KOJI€OATENBHBIM KOHTYP.

["apmonunyeckue KOJIeOaHHUs C
HHEPreTHUECKOM TOYKH 3peHusl.
3aTyxaronue KoJIeOaHus.

BoinyxneHnble kosneOanus. Pe3oHaHC
aMIUIATyApl.  Pe30HaHc  CKOpOCTH.
AMIIIUTYy1a MOTJIOMICHUS] U aMIUIUTyAa

TUCTIEPCUMU.

Bo3mylieHuss MeXaHUUYEeCKOM Cpelbl.
Bonnosoe YpaBHEHUE. BriBog
BOJIHOBOI'O YPaBHEHHUsI W3 YPaBHEHUMU
Makcsenna. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.

l'apmonnueckue  BomHbl.  DazoBas
ckopocTh. JliimHa BOJHBI. BomHOBOM
BEKTOP. NHTEHCUBHOCTD
TapMOHHYECKOU BOJIHBI. [TakeTsl
rapMOHMYECKMX  BOJH. ['pymnmoBas
CKOpoCTh.  JlnMHAa  KOr€pEeHTHOCTH.
Bpewmst korepeHTHOCTH.

Brimonnenune mabopatopHoil  pabOTHI

20 «M3ydyenrie wHTEpPPEPEHIIMN CBETAa C
MTOMOIIBIO OUTIPU3MBI DpEeHENS»
20 HNurepdepennus 0,25

SABnenue uHTEpPEPEHIUU.




KorepeHTHbIE UCTOYHUKHU.
HeoOxoaumble U 10CTaTOYHBIE YCIOBHS
KOT'€pEHTHOCTH UCTOYHHKOB.
HNurepdepeniius chepudeckux BOJH.
OnTuyeckuid Xo. Y CIIOBUSA
UHTEP(PEPEHIIMOHHOTO MAKCUMYyMa U
MHHUMYyMa. Y CJIOBUE BPEMEHHON
korepeHTHocTh. Cxema FOHTa.
WNuTtepdepeHus B TOHKUX TUIEHKAX.
Kosba Herotona. IIpocTpancTBenHas
KOTE€PEHTHOCTb.

21

JAundpakuus

Asnenue nudpaxuun. [TpuHIUT
I'toiirenca-®penens. 3oab1 Openerns.
[IpsIMOTMHENHOCTD PacCIPOCTPAHEHHUS
CBETA B OJJHOPOHOM Cpeie.
Hudpakuus OpeHenst Ha KPyrioM
OTBEPCTHUU. Y CJIOBHE T€OMETPUIECKON
ONTHUKHU. Y CJIOBHE NU(PPaKIINU
O®paynrodepa. dudpakuus
®paynrodepa Ha 117U U Ha
OJIHOMEPHOM TU(PaKIIMOHHON
pemétke. Judpaknus @payHrodepa Ha
kpucrtamuiax. Ycinosue Bynsda-bparra.
Paszpemaromast cnocoOHOCTH
TU(GPaKIIMOHHON PEIIETKH.
AJNbTEpHATUBHOE IPUHIUITY
I'roitrenca-Openens onvcanue

0,25




TudpakIuy; mapamMmeTp TuppaKiium.
HNudpakiusa Opayurodepa
cxosumxcs BojiH. Onucanue
mudpakiuu OpayHrodepa miockux
BOJIH C TIOMOIIBIO COOTHOIICHHS

HEOIPEAEIEHHOCTEN.

Brimonnenune mabopaTopHOil pabOThI
21 «ccnenoBanne nudpaxkuu

@paynropepa Ha  AUPPAKLIUOHHOU

pEIIETKE

MMoasipusauust

ITonepedyHoCTh BOJIH u

MOJISIPU3aL{MOHHbIE SIBJICHHUSI.

Juarpamma mHTeHCMBHOCTU. Marpuna

KOT€pPEHTHOCTHU " CTENEHb

KOTepeHTHOCTH oceil. HopmanbHbie

koopauHatel. [lonspuzamnus B (pa3zoBo-

HEKOTE€PEHTHBIX BOJIHAX:
29 HETIOJISIPU30BaHHBIN CBET; 0,25

MJIOCKOMOJSIPU30BaHHBIN  CBET; 3aKOH
Maioca; 4aCTUYHO TMOJISPU30BAHHBIN
ceer. llomspuzammst B (a3oBo-
KOTE€PEHTHBIX BOJIHAX: JIEBask W MpaBas
AIUTUIITUYECKAS NOJIApU3ALIMS;
Kpyrosas nossipuzauusa. OnTUYecKu
akTuBHbIE cpenbl [lonspu3zannoHHBIE
MeToABl: 3aKoH bprocrepa; nBoliHOE
Jy4ENPEIOMIIEHUE; TUXPOU3M.




23

KBanToBOONTHYECKHE SABJICHUS
TemnoBoe u3nyyeHue. JHepreTUUEcKas
CBETUMOCT, OCBEILIEHHOCTh U
HOTJIONIAOIIAs CIIOCOOHOCTb.
PaBHOBECHOE TEMIOBOE M3Iy4YEHUE U
3akoH Kupxroda. @ynkuus Kupxroda
u abcomoTHO uy€pHOoe Teno (AYT).
3akon Credana-bonpliMaHa, 3aKOHBI
Buna. ®opmyna Ilnanka. Bremmnui
dotoadpdexr. ODPpdexkr Komnrona.
@otonbl.  KopnyckynsspHO-BOIHOBOMU
Oyamu3M  JUIsl  SJIEKTPOMAarHUTHOTO
U3ITYYCHHS.

0,25

23,24

Brinonnenue abopatopHoil  pabOThHI
«3mepenue U3Jy4YEHUS atoma
BOJIOPOJA»

7-8

24

DJieMeHTbl KBAHTOBOI MeXaHUKH
Atom Bomopoma no bopy. I'maBHoe
KBAaHTOBOE YUCJIO. CepuanbHas
dbopmyna bansmepa.

I'mnoresa npe-bpoina. Bomna  ge-
bpoiins. DKCIepUMEHTAIbHBIE
JI0OKa3aTeIbCTBA BOJIHOBBIX  CBOWMCTB
MUKpodacThl]. CTaTUCTUYECKHUI CMBICT
BOJIH Marepuu. [lonsatne BOJHOBOM
byHKIIUN (BD). [TpuHIMT
CyIEPIIO3ULINH. CooTHomieHus
Heonpenenéunocteit [ eiizendepra.

0,5




OO6miee ¥ CTalMOHApHOE YPaBHEHMUS
Mpeaunrepa. ATom BojopoAa IO

[[Ipeaunrepy. OpOutanabHOE u
MarHUTHOE KBaHTOBEIC Yyucia
ANEKTPOHA. Cnun ANEKTPOHA.
MexaHn4decKkuu u MarHuTHBIN

MOMEHTBI MHOTO3JIEKTPOHHOT'O aTOMa.
[Ipramun  Ilaymu.  Pacnpenenenue
JNEKTPOHOB IO  DHEPreTUYECKUM
YPOBHSIM. dusnueckas OCHOBA
IIEPUOAUYECKON CHUCTEMBI DIJIEMEHTOB
Menpeneena.

Hroro no 4 cemecrpy:

16

16

72




[Tpunoxxenue 2 k pabodyei mporpamMmme

MMHHUCTEPCTBO HAYKM U BBICIIIET'O OBPA3OBAHUS POCCUMCKON OENNEPAILINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHVE BBICIIEI'O OBPA3OBAHIIA

«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)

Hanpasnenne noaroroeku: 08.05.01 «CTpouTensCTBO YHUKATBHBIX 31aHUN U
COOPYKECHUI

OI1 (mpo¢muis): «I [pOMBINIIIEHHOE Y TPaKIAHCKOE CTPOUTEIHCTBO»
dopma 00yueHuUs: OUHas

Bun npodeccronanshoii gesrensaoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «Dusuka»

®OHJA OUEHOYHBIX CPEJICTB
IO JNCIHUIIINHE «®u3uka»

Cocras: |. [Tacnopt (hoH/1a OLIEHOYHBIX CPEICTB

Il. Oncanue OlEHOYHBIX CPENICTB:

1. BoOmpOCHI MO TeMaM JUCHUILIUHEI K yCTHOMY orpocy (YO)

2. TIpUMEepHbIE BOIIPOCHI AJIS 3aIUTHI JJabopaTopHoi paboTsl (3JIP)

3. oOpa3zerr Ousera it 3a9€Ta | BOMIPOCHI JUTSI IOATOTOBKH K 3a4€Ty (3)

4. obpazer Ousera A 9K3aMeHa M BOIPOCHI JUIS TOJATOTOBKH K 3K3aMeny (J)

CocTraBurtenun:

npodeccop, 1.¢.-m.H. Kpacun B.I1., nouenr, k.¢.-m.H. My3bruka A.1O.

Mocksa, 2021 ropx



HACHOPT ®OHJAA OHEHOYHBIX CPEJCTB

Ta0Omuma

OU3NKA

DOI'OC BO 08.03.01 «CTpouTeibCcTBOY

B IIpoHeCCC OCBOCHU HaHHOﬁ AUCHUIIIMHBI CTYJCHT (bopMpreT U JCMOHCTPHD

€T CIEeAYIOUINE 00Ien

O(l)eCCI/IOHa.]IbeIe KOMIIETEHI NN .

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJorust dopma CTeneHu ypoBHeii
NH- DOOPMYJINPOB- dopmupoBanus OLEHOYHOI0 |0CBOEHHUN KOMIIeTeHI[Hi
JEKC KA KOMITeTEeH Ui cpeAcTBa
OIIK- |cnocodnocmo 3HATh: eKLus, YO, ba3oBblii ypoBeHb
1 LICNOIb308AMb OCHOBHBIE 3aKOHBI (PU3UKH U METO/IbI CaMOCTOATEIbHAS 3JIP, — CIIOCOOCH
OCHOBHbLE 3AKOHbL TEOPETHUYECKOr0 U dKCIIEPUMEHTAIIBHOTO pabora, 3, chopMyIupOBaTh U
ecmecmeenHOHayunblX  |(PU3UIECKOTO UCCIIETOBAHUS CEMUHApPCKUE €] [PaCKpbIThH
OuCYunium 6 YMeTh: 3aHATHS, [PEII0KEHHYIO
npogeccuonanvbHol MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI (PU3UKH U [BHITIOTHEHUE npo0iieMy, a TaK xe
OessmenvHocmu, METO/IbI TEOPETUYECKOTO U 1a00paToOpHBIX paboT M3JI0KUTh TPAJAUIIMOHHbIC
NpUMeHAmMb Memoobl  PKCIEPUMEHTAIBHOTO (PU3UYECKOTO MyTH €€ pereHus
Wmamemamuueckozo MCCIIEIOBaHMSI B TPOEeCCUOHAIBHON IMoBbIlIEHHBII YPOBEHD
ananuza u esATeTbHOCTH — CIIOCOOEH
Wmamemamuueckozo BJIA/1€Th: chopMyIupoBaTh U
(KoMnbIOMepHo20) HAaBBIKAMM  HUCIIOJIb30BAaHUS ~ OCHOBHBIX PaCKpHBITH
moodenuposanus, BaKOHOB ((N7IZ1N’ u METO/IOB IpeLI0KEHHYIO
meopemuyueckozo u TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO pOOIEMY, H3I0KHUTh
PKCNnepumMermalbHo2o (1)I/ISI/I‘I€CKOFO HUCCIICAOBAHUA B TpaaAUuLIMOHHBIC ITYTH eé
1CCe008aHUS npodeccuoHaIbHOM e TeTbHOCTH PELIEHNS, a TaK Ke €&
COBPEMEHHOE COCTOSTHUE
11 COBpEMEHHBIE CIIOCOOBI
e€ pereHus




KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosorus dopma CrteneHnu ypoBHeii
NH- OOPMYJINPOB- (popmupoBanus OLEHOYHOI0 |0CBOEHHUS KOMIIEeTeHIIH
JEKC [KA KOMIIeTEeHIUI CpeacTBa
OIIK- |cnocoonocmo 3HATD: TIEKIIMS, YO, ba3oBblii ypoBeHb
2 npUMeHAMb (bU3MKO-MaTeMaTHYECKUI ammapar, CaMOCTOSITENIbHAs 3J1P, — criocoOeH
coomeemcmeyowull  (COOTBETCTBYIOIIMI MOCTAaBICHHON paborta, 3, chopMynupoBaTh U
dusuxo- npodeCCHOHATBFHOM 3a/1a4€e, a TAK)KE METOJIbI [CEMUHAPCKUE € PACKPBITh IIPEITIOKEHHYIO
\Wmamemamuueckuu QHAIM3a U MOJICJIMPOBAHUS, TEOPETUYECKOTO [3aHATHSA, mpo0iieMy, a Tak ke
annapam, Memoobl 1 DKCIIEPUMEHTAIBHOIO UCCIIEI0OBAHMS, BBITIOJIHCHHE M3JI0KUTh TPAIULIUOHHBIE
ananusa u BEYIIHNE K €€ PELICHUIO mabopaTopHbIX paboT [yTH €€ penieHus
Wmoodenuposanus, yMeTh: IloBbIlIEHHBIH YPOBEHb
meopemu4eckozo u MPUMEHSITh COOTBETCTBYIOIINI PU3UKO- — crocobeH
OKCNepUMEeHmalbHo20 MaTeMaTHUYECKUH anmnapar, MeTOAbl aHaInu3a chopMyIUpoBaTh u
uccredosanus npu 1 MOJAEIIUPOBAHUS, TEOPETUUECKOTO U PACKPBITh MPEAT0KEHHYIO
peutenuu OKCIICPUMCHTAJIIBHOT'O UCCICIOBAHUS IIPU HpoﬁneMy, U3I0KUTH
npogeccuonanbHbix penieHny mpohecCuOHANbHBIX 3a7a4 TPaAMIIHOHHBIC TYTH €
Badau BJIA/1€Th: pelIeHns, a TaK xe eé
HaBbIKaMH IIPUMCHCHU A (I)I/IBI/IKO- COBPEMEHHOE COCTOSIHHUE
MaTeMaTHIECKUI amrmapara, 1 COBPEMEHHBIC CIIOCOOBI
COOTBETCTBYIOLIETO MOCTaBJIECHHOMN eé pemenus
npodeccuoHalbHOM  3ajade, a  Takke
METOJAaMH aHajlu3a U MOJEIUPOBaHUS,
TEOPETUYECKOTO W DKCIEPUMEHTAIBHOTO
KCCIe0BaHus, BEAYIIUX K €€ PeIIeHUIO




OIIMCAHUE OINEHOYHbIX CPEJICTB

Hepequb OLCHOYHLIX CPEACTB 0 JUCHUIIJINHE «Pu3uka»

Haumenosan [IpencraBnenue
Ne
0C ue Kpatkas xapakTepiucTHKa OLIEHOYHOTO CPeICTBA OLCHOYHOTO CpeACTBA
OLICHOYHOI'O B ®OC
CpelncTBO  KOHTPOJIS,  OpPraHM30BaHHOE  Kak
crienManbHas Oecena rmeJjaroruueckoro paboTHUKA C BolboCLL 110
Y CTHBIH onpoc [00y4aroLUIMMHUCA Ha TEMBbI, CBA3aHHBIE C MU3y4aeMOil P
1 . TemMam/paszzenam
(YO) JUCLUIUINHOM, W PACCUMTAHHOE HA BbIICHEHUE [ ——
00beMa 3HaHUI 00YYaIOLIETOCs M0 ONPEICICHHOMY
pasaeny, TeMe, mpodiieMe U T.I1.
3 CpencTBO TMPOBEPKHM YMEHHHA W HaBBIKOB 11O
aruTa
1360 I:TO toji [ACTIOML30BAHMUIO nabopatopHoro obopymoBanus u | I[IpumepHBIE BOIIPOCHI
2 p§6OTEI M3MEPUTEIbHBIX puoOpPOB, 00paboTke JUISL 3aIUThI
(37TP) DKCIICPUMEHTAJIBHBIX JIaHHBIX M MX CPAaBHECHUIO ¢ | JabOpaTOpHBIX padoT
TEOPETUYECKUMHU PacUeTaMH
CpeacTBO MPOBEACHHS IPOMEKYTOYHOM aTTecTalun Bonpocs! 1is
3 3ayer 110 pe3y/bTaTaM BBIIIOJHEHUS BCEX BHUIOB Y4eOHOH | TMOATOTOBKHU K 3a4€Ty,
3) paboThl B TEYCHHHM CEMECTpa C MPOCTABICHHEM HPUMEPbI 3a4ETHBIX
OLICHKH «3aYTEHOY HJIU «HE 3aUTCHO) OHIIeTOB
CpelcTBO MPOBEACHHUS MMPOMEKYTOYHON aTTECTAIlMH B
[0 pe3yJbTaTaM BBIOJHEHUS BCEX BHUJOB y4eOHOMH OHpOCHL ATA
MOJITOTOBKH K DK3aMEHY,
4 Dk3amed  [pa0OTbl B TEUEHUM CEMecTpa C IPOCTaBICHUEM OHMEDEL
) OLIEHKU «OTIHYHOY, «XOPOILIO», PHMEp
HK3aMEHAIMOHHBIX
«yIOBJIETBOPUTEIILH WIn
YIOBJIETBOPUTEIEHOY T GHIICTOB

KHCYDOBJICTBOPUTCIBHO»




MUHUCTEPCTBO HAYKHU M BBICIIEI'O OBPA3OBAHUS POCCUHCKON ®EJIEPALIUN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHWE BBICIIIEI'O OBPA3OBAHISA

«MOCKOBCKHI MMOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

Hanpasnenue noaroroBku: 08.05.01 CTpouTenbcTBO YHUKAIBHBIX 31aHUI U

COOpPYKECHUU

OII (mpoduip): «CTpOUTETHCTBO BHICOTHBIX U OOJIBIIETTPOJICTHBIX 3/IaHUN U

COOPYKECHUI

Kadenpa dusnka

(HanMeHOBaHKE Kagephl)

Bonpocsl 1Jis1 yCTHOTO onpoca

110 ANCHUIIIINHC (1)I/I3I/IKa

(HaMMEHOBaHUE JMCLMIUTIHBIL)

CDOpMCZ meKyuweco KOHmpoJiA, npoeepAruasi CmeneHb OC60EHUA KOM}’lemeHZ/ﬂtﬁ

OIIK-1, OIIK-2

Pasnen Kunemamuka nocmynamesitbHo2co osudiceHUA

1.

ok wd

18.
19.
20.

21.

Uro Takoe GpU3nUECKHil BEKTOP U €ro opT?

Uto Ha3bpiBaeTCA aOCOIIOTHBIM, @ YTO — OTHOCUTEIHHBIM?

IIpocTpaHCTBO OTHOCUTEIBHO MIIM A0COTIOTHO?

Uro Takoe JBHKEHHE MaTepPHaAIbHON TOUKHU?

Yro Ha3pIBaeTCA IpaBUJIaMU TEOPUU OTHOCUTEIBHOCTHU?

Kaxoit pannyc-BeKTOp Ha3bIBAETCsl «aOCOTIOTHBIMY, KAKOW «OTHOCUTEIHHBIMY, 8 KaKOU
MEePEHOCHBIM?

Uto Takoe compuKacarouiasics K JaHHON TOYKE TPACKTOPUH OKPYKHOCThH?

Yro Takoe paanyc KpUBU3HBI TPAEKTOPUH B JTAHHOU €€ TOUKe?

Uro Takoe opT KacaTeabHOW U OPT HOPMAJIM B JAHHOM TOYKE TPAeKTOpUn?

. UTo Takoe myTeBasi CKOPOCTh M CKOPOCTh ABMXKEHUs? KakoBa CBsI3b MEX1y HUMU?

. JlaTb KOPPEKTHOE OIIpEAEIICHNE YT MAaTEPUAIBHON TOYKH.

. ChopmynrpoBaTh 3aKOH OTHOCUTEIBHOCTH CKOpocTH [ anues.

. EcTb 11 yckopeHue y tesna, KOTopoe IBUKETCS 110 OKPYKHOCTH paBHOMEPHO?

. JlaTh olpenesneHys U BhIPaXE€HUs TAaHI€HIIUAIbHOIO U HOPMAaJIbHOTO YCKOPEHHUIA.

. UTo Takoe KoOpAuHATHI?

. Uto Takoe 6azuc cucteMbl KOOpIUHAT?

. B uéM npeumyiecTa 1eKapTOBOM CUCTEMBI KOOPJAMHAT NIEPE CHCTEMAMHU C IPYTUMU

6azucamu?

Yro Takoe gexkapToBa KoopauHara’?

Yro Takoe KHHEMAaTUYECKUE 3aKOHBI IBUKCHUS?

Kak #a ocHOBaHMUM 3aKOHOB JABVKCHUSA MMOJTYUYUTh 3aBUCUMOCTU CKOPOCTH ABUIKCHUA U
YCKOpPEHUS OT BPEMEHU

Kak #a ocHOBaHMUM 3aKOHOB JABVKCHUSA MMOJTYYUTHh TAHICHIUAJIBHOC U HOPMAJILHOC
YCKOpPEHUS B JAHHBII MOMEHT BpEMEHU?



Pasnen /Junamuka nocmynameibHo20 08UIHCEHUSA

1.

BOoo~NoOOR~WN

12.

13.

14.

15.

16.
17.

0.
. KakoBa npuunHa TOro, 4To Ha JIByX KOHIaX HATSIHYTOW HUTH, IEPEKUHYTOH yepe3 OJIOK,

JleB youBaeT namnoii kposmka. C Kakoi CUJION KPOJUK JEHCTBYET Ha Jlamy JbBa?
Uto Takoe BO3AECHCTBHUE OJTHOTO Tejia Ha APYyroe?

Yro Takoe cuna?

YTo Takoe JUHAMHYECKOE COCTOSIHHE TeJIa U CUCTEMBI TEJI?

Cua abCcoIIfoTHA UM OTHOCUTEIIbHA?

Yto Takoe cocTosgHrE NOKo? SIBsgeTcs 1M OHO a0COIMIOTHRIM?

Kak aBrmkeTcs Teao B COCTOSHHH ITOKOS?

UYrto Takoe nHepImanbHas cuctemMa orcuéra’?

Kakoe Teno manaet OpicTpee: TsokENoe wiu aérkoe?

Kak B3Becuimm 3eminio?

CHUJIBI HATSDKEHUS OJIMHAKOBBI?

KakoBa nmpuuuHa TOro, 4ro yCKOPEHHUs JIBYX I'PYy30B, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOU
yepe3 0JI0K, OJUHAKOBBI 110 MOYJIIO.

Henonsuxueiii 0510k mojBemnieH K auHaMmoMeTpy. Yepe3 ONOK MepeKHMHyTa HUTH, Ha
KOHI[aX KOTOpPOM 3aKkperjieHbl JBa HEpaBHBIX Ipy3a M1 u M2. Yemy OyAyT paBHBI
NOKa3aHUs JUHAMOMETPA, €CJIM IPy3bl IPEJOCTaBUTh caMUM cebe?

3aueM HyEeH UMITYJIbC MaTepHaIbHON TOUKU?

W3meHseTcs M UMIYyJIbC cUCTeMbl 3eMis-JIyHa, U ecnu Aa, TO KTO H3MEHSET €ro
U3MEHAET?

3aueM HyXKEH LIEHTP MacC CUCTEMBI?

Uro Takoe yaap ¢ TOUKH 3pEHUs TEOPUU U MPAKTUKU?

Pasnea Paboma u snepeus 6 nocmynamenbHom 08UIHCCHUU

1.
2.
3.

12.
13.
14.

YTo Takoe MEXaHUYECKOE COCTOSIHHE CHCTEMbI?

[TpuBecTr mpuMepbl PYHKIMIA MEXaHHYECKOTO COCTOSIHHSI CHCTEMBI

Kak nmpaBunbHO cka3zath: «PaboTa cuilbl o mepeMenieHuo Tena» uin «Padora cuibl Ha
NepEeMETICHIH TEIIa

Yro Takoe cuioBoe mojue?

B uém paszauIa Mex 1y CTallMOHAPHBIMHU M HECTAITMOHAPHBIMU CHIIOBBIMHE TTOJISIMH?
MoskeT nu ObITh Tak: cuiia He paBHa 0, CKOpOCTh Tena He paBHa (), a MOIIHOCTh CHJIBI
paBna 0?

Urto Takoe KUHETHYECKAsT YHEPTHUS CHCTEMBI TEJI, U TT0 KAaKOMY 3aKOHY OHa H3MEHSIETCS?
Yrto Takoe MOTEeHIIUAIbHOE CHIIOBOE ToJIe?

CdopmynupoBath onpeeseHre MOTSHIMATBHON YHEPTHH Tella M 3aKOH €€ N3MEHEHHUS.

. Kakuie cusbl B moBCeTHEBHOI MPAKTUKE SBISIOTCS MOTEHIIUATBLHBIMU?
. JlaTh omnpenenenue moss Cui conpoTuBiaeHus. [loueMy oHO He siBIsIeTCA

MOTEHIUATbHBIM?

SIBIISITOTCS JIM MOTEHIIMATIbHBIMH CHJIbI HATSKEHUS. HUTH U PEAKIIMU OMIOPbI?

UTto Takoe MexaHUYEeCKas SHEPIHs, U 10 KAKOMY 3aKOHY OHa U3MEHsIeTCs?

Jatb onpeneneHne KOHCEPBATUBHOW CUCTEMBI M JJ0Ka3aTh, YTO €€ MEXaHWYeCKas
DHEPrusl COXpaHsAETCs.

Pasnen Kunemamuka epauiamesibHo2o0 oBuUdICCHUA

1.
2.
3.

OO6nanmaer ju TUIONIAAh BEKTOPHBIMH CBOMCTBAMU?

JaTp onpeneneHue IIOCKOro yriia B paguaHax.

[Touemy KOHEUHBIN yToJl TOBOPOTA HE 00JIaJaeT BEKTOPHBIMU CBOMCTBaMH, a
OecKoHeuHO MaJiblii 001agaer?

Hanucats Gpopmyiy cBA3M OECKOHEYHO MaJIOTo MepeMeIIeHNs U OECKOHEYHO MajIoro
yTJla IOBOPOTA.



o

CdopmynupoBaTh IpaBUIO MOAYIISI BEKTOPHOTO MPOU3BEICHHS U €r0 HAIIPABICHUSI.

CB43b yIJIOBOW U JIMHEHHON CKOPOCTEH.

7. HanucaTh BhIpaKeHHS TAHT€HIIMAIBHOTO U HOPMAJIBHOT'O YCKOPEHUH uepes
MIPOM3BOJIHBIE yTJIa IOBOPOTA.

8. Omucath CBA3b MCIKAY MOCTYNATCIbHBIM U BPAIIATCIIbHBIM JIBUKCHUAMUA B CJIy4dac

MaTepuaIbHOU TOUKH U aOCOIIOTHO TBEPIOTO Tena.

1S

Paspen Junamuxa epawiamenbHozo 08uUIiceHUA
1. [arp onpeneneHre MOMEHTA UMITYJIbCA MaTEpUAIbHON TOUKH.
JlaTb onpeneneHrne MOMEHTA CUJIBIL.
HamnucaTh 3aK0H U3MEHEHNS] MOMEHTa UMITYJIbCa MaTEpPUaIbHOW TOUKH
Hanucatp 3aKk0H H3MEHEHHsI MOMEHTA UMITYJIbCA CUCTEMbI MaTepUAJIbHBIX TOYEK.
Kak cBsi3anbl MeXy cO00i MOMEHT UMITYJIbCa CUCTEMBI B JTA0OPATOPHOM cucTeme
OTCYETA U B CUCTEME OTCUETA «LEHTP MACC CUCTEMBI»
CBs13b MEX/1y OCEBBIM MOMEHTOM HMITYJIbCA U YIJIOBOM CKOPOCTHIO.
Hanucars 0CHOBHOE ypaBHEHHUE IMHAMUKH BPAIATEIbHOIO ABUKCHHUS.
Cdopmynuposars Teopemy Llteiinepa
JlaTb BhIpaskeHUE 3JIEMEHTAapHON padOThI BO BpalllaTeIbHOM JABHXKEHUN
10. {atp BhIpa’keHHE KHHETHUYECKON FHEPTUU abCOIOTHO TBEPOIO Tejla, BPalaroIlerocs
OTHOCHUTEJIBHO 3aKPEIUIEHHOU OCH.

arwN
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Paspen Ocnoevt mepmoounamuxu (T/])

Chopmynupyiite npeaMeT U3ydeHUs TEPMOIUHAMUKH

Uro Takoe paboTa U TEIIO B TEPMOJAUHAMUKE?

Yro Takoe TepMOJINHAMUYECKOE COCTOSHUE?

Uro Takoe paBHOBECHOE TEPMOJIUHAMUYECKOE COCTOSTHUE?

Kak cBsi3anbl Mex 1y co00i paBHOBECHOE COCTOsIHME U 3lieMeHTapHas padora T/l

CUCTEMBI?

6. OnumuTe paBHOBECHOE COCTOSTHUE JAaHHOM Macchl IaHHOTO Ta3a.

7. B kakux ocsix paboTy raza B paBHOBECHOM IPOIECCE MOKHO MPEACTaBUTH Tpaduuecku?

8. Uro takoe ¢pynkuus T/l coctosHus?

9. CKOJBKO MOKHO MPUAYMATh (DYHKIMI PABHOBECHOTO COCTOSTHUS ra3a?

10. TaiiTe onpeneneHue TemMneparypsl

11. Yro Takoe ypaBHEHUE COCTOSIHUS?

12. [laiiTe TepMOIMHAMIYECKOE OIIPEICTICHIE UICATBHOTO Ta3a?

13. Chopmynupyiite cmbicn nepBoro Havana T/I.

14. MosxHo 1l cKa3aTh, 4TO MOCTYJIAT CyllecTBOBaHUs ocoboi pynkuuu T/ cocrosHus,
BHYTPEHHEH 3HEPruH, SKBUBAIEHTEH MOCTYJaTy nepBoro Hauvana ans T/] nporeccoB?

15. Yto Takoe TermmoéMKoCTh? SIBIseTCs I OHA XapaKTEPUCTUKON CUCTEMBI HITH
XapaKTEePUCTUKON CHCTEMBI B JAaHHOM paBHOBECHOM ITporecce?

16. Ot 4yero u Kak 3aBUCUT BHYTPEHHSISI SHEPTHS UACATHHOTO ra3a?

17. Kak onuceIBaeTcsi 3aBUCUMOCTD JaBJICHHsI UJ€aJIbHOI0 ra3a oT 00bEéMa B
aguadaTHIecKoM mporecce?

18. Yto Takoe oOpaTUMBIil 1 HEOOpAaTUMBIH mporecc?

19. Kakue HeoOpaTUMBbIE MPOIIECCHI JICTIIH B OCHOBY TIEPBOHAYAILHBIX (DOPMYITHPOBOK
BTOporo Hauana T/[?

20. YUro Takoe tepmudeckuii KI1J] TerutoBoro nurarens?

21. CymectByer nu yctpoiictBo, KII/] koToporo moxet 65Tk Ooibie 100%?

22. Uto Takoe BEeUHBIH JBUTATEIH TIEPBOTO poja?

23. Uem 3HamenuT nuki Kapao?

24. Uto Takoe BEUHBIH JBUTATEIH BTOPOTO pojia?

agrwbdE



25.

26.
217.

MO’KHO JI1 TeTJ10, OTAAHHOE XOJIOAMIBHHUKY B IIUKJIE paOOTHI TETIJIOBOTO IBUTATEINS,
Ha3BaTh TEIUIOBBIMH MOTEPSIMU?

CymiecTByeT 1 KOJMYECTBEHHAs! Mepa He0OPATUMOCTH M30JIMPOBAHHON CHCTEMBI?
B kxakux ocsix Terio, HoJIyd4eHHOE CHCTEMOI B PaBHOBECHOM IIPOIIECCE, MOXKHO
npeacTaBuTh rpaduyecku?

Paznen OcHO8bl MONEKYAAPHO-KuHemuueckou meopuu (MKT)

CoNoO~WNE

[EEN
o

=
N

KakoB cmbici uncia ABoraapo?

Urto Takoe MosipHas Macca BemiecTBa’?

CKOJBKO MOJIEKYJI JAaHHOTO BEIIECTBA COACPIKUTCS B €ro MosisipHO# Macce? [Touemy?
Urto Takoe MIoTHas yraKkoBKa MOJEKYJ?

UeMy paBHa pa3HULIAa MEX1Y BHYTPEHHEN SHEPrUEH U SHEPTrUel TeIIOBOrO ABUKECHUS?
Urto Takoe crenenb cBOOOAbI?

Urto Takoe paBHOBecHOE cocTosiHue B MKT?

Urto Ttakoe abcoinoTHas Temneparypa B MKT?

Jaiite onpenenenue uaeanbHoro raza B pamkax MKT

. Kak cooTHOCsTCS APYyr C APYIrOM BHYTPCHHAA SOHCPIUA UACAIILHOI'O ra3a U SHCPTIUA

TCIIJIOBOT'O IBUXKCHUSA €TI0 MOJICK}’JI?

. MoxHO 11 3KCniepuMeHTaNbHO H3MepuTh oTHomeHnue Cp/Cy naeansHoro raza?
. MoHO 11 110 pe3yibTaTaM U3MEpPEHUs MoKa3aTelis aauadaThl CyIUTh O CBOMCTBAX

MI/IKpOO6’LCKTOB? Ecmn Ja, TO K KaKUM BbIBOJaM MbI HpI/IXOI[I/IM?

Paznen Jnemenmol cmamucmuueckou pusuxu

1.
2
3.
4.
5
6.

8.
9.
10.

11.
12.

UTo Takoe YuCI0 3aroJHEHUS OJHOYACTUYHOTO COCTOSTHUSA?

UYro Takoe QyHKIUS pacrpeaenecHUs] MOJIEKYI 0 OJHOYACTUYHBIM COCTOSTHUSIM?
Uro Takoe pacnpenenenue Maxkcsemnia?

3anuinuTe BhIpaXKEHUE paciipenenaeHuss Makcsenia

3anuiuuTe paBHOBECHOE PACIIPEIEICHUE MOJIEKYJ UACAIBbHOrO ra3a o MoayJIsiM
CKOPOCTEH MOJIEKYJI

PaccraBbTe B mopsiike BO3pacTaHusi CPETHEKBAIPAaTHIHYI0, Han0O0JIee BEPOSTHYIO U
CPEIHIOI0 CKOPOCTH MOJIEKYJ HI€AJIbHOTO ra3a Mpu JaHHOW TeMIlepaType
3anuiuTe paBHOBECHOE PACIIpe/IeTICHHE MOJIEKY H/1€aIbHOrO ra3a o KHHETUYECKUM
SHEPTUSIM MOJIEKYN?

Uro Takoe pacnpenenenue bonbimana?

Urto takoe pacnpenenenue [ m606ca?

YT0 Takoe KAHOHMYECKOE U MUKPOKAaHOHUUYECKOE pacipeieneHus?

YT0 Takoe CTaTUCTHYECKUM BEC TECPMOANHAMHNYCCKOT'O COCTOSIHUS?

CBs13aHbI TU MEXKTY CO0O0# SHTPOIUA U CTATUCTUYECKUH Bec?

Paspnen Aenenusn nepenoca

1.

ook owd

UTto Takoe J0KaIbHOE paBHOBECUE?

Kak Ben€r ce0s ¢ TedeHneM BpeMEHH JIOKaJIbHO paBHOBECHAS M30JIMPOBaHHAs cucTemMa?
Kaxkwne BbIpaBHUBAOIINE IOTOKK N3BECTHBI Bam?

3anuIuuTe BBIPaKEHUS INIOTHOCTEN BBIPABHUBAIOIINX IOTOKOB

Yro Takoe juyMHA ¥ BpeMsi CBOOOIHOTO mpobera?

YuuThIBaeTCS JIM pasHULA MEXAY CPEIHUM KBaJPAaTOM CKOPOCTH U KBaJpaToOM CpEIHEN
CKOPOCTH TEIJIOBOTO JBMKEHUSI MOJIEKYJI IPU BBIBOJIE BBIPAXKEHUN KOA(D(HUIINEHTOB
nepexHoca?

Kax cBs3aH BBIPABHUBAIOIIMI IOTOK C SHTPOIHAEH?

Paznen Hanpﬂafcé'uuocmb djieKkmpocmamudecKozo nojiA
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10.
11.

12.
13.

14.
15.

JlaTb onpenieneHre TOUEYHOr o 3apsia B cydyae HENIPEPHIBHOIO paclpeesieHus 3apsaaa
10 00bEMY, MOBEPXHOCTH, JTUHHUH.

CdopmynupoBaTh NPUHIUIIEI JATBHOACHCTBUS U ONM3KoneicTBUs. Kakoit u3 Hux
OKa3aJicsl BEpHbIM?

Uro Takoe 31eKTpoCcTaTHYecKoe mose?

Yto Takoe mpoOHBIN 3apsi 10 OTHOLICHUIO K JAHHOMY 3JIEKTPUYECKOMY MOJIF0?
Uro Takoe MaTeMaTH4ECKOE M0JIE JIEKTPUUECKON HAIPSXKEHHOCTHU U JIJIS1 4YETO OHO
HYXHO?

CdopmynupoBats mpaBuiia rpadudeckoro npeacTaBIeHUs] BEKTOPHOTO
MaTE€MaTUYECKOro MoJs

Ornucarb CBOMCTBA CHIJIOBBIX JIMHUM 3JIEKTPOCTATUUECKOTO MOJISI.

B kakoM ciyyae npuMeHseTCs MPUHLUIT CYNIEPIIO3UIIMH JIEKTPUUECKHUX MTOJIeH?
3anucath €ro BeIpa)XXEHUE B Cllydae JUCKPETHOI'O U HENPEPBIBHOTO paclpeIeIeHUs
3apsA10B-UCTOYHHUKOB.

Urto Takoe 31eKTPUUYECKUN AUIIONb?

Yro Takoe TenecHblid yroa? Hanmucarb BeIpa)XKeHUE 3JIEMEHTAPHOTO TEJIECHOTO YIJia.
Uro Takoe MOTOK BEKTOPHOTO 1osist? B kakoM ciyyae 3TO MOHSATUE CBS3aHO C
NBIDKEHUEM?

Cdopmynuposats Teopemy Octporpaackoro-I'aycca B Bakyyme.

3anucath BbIpaXeHHE HAMPSHKEHHOCTH IOJISI OAHOPOIHO 3apsSKEHHON OECKOHEUHOU
IIJIOCKOCTH.

Yro o3HauaeT «0ECKOHEYHOCThY IIIOCKOCTU?

3anucatrh BbIpaXXEHHE HAMIPSHKEHHOCTH I0JISI OAHOPOIHO 3apsSKEHHON OECKOHEUHOU
NpPSIMOW HUTH.

Pasnen Ilomenyuan

1.
2.

o ok

10.

[Touemy 1ose 3IEKTPOCTATUUECKON HANPSKEHHOCTH SIBJIETCS MOTEHUUAIbHBIM?

Kak Ha3pIBaeTCs MOTCHIMATBHAS SHEPTUS SAMHUYHOTO MTOJIOKUTEIIEHOTO MPOOHOTO
3apsi/ia B 3JIEKTPOCTATHUYECKOM MoJie?

Kaxk BbpIpa3uTh CkagsipHOE MaTeMaTUYECKOE MOJIE MOTEHIMAa Yepe3 BEKTOPHOE
MaTEeMaTUYEeCKOE MOJIE FIEKTPOCTATHUECKOW HAMPSKEHHOCTH?

Uto Takoe HanpspKEHUE, U KaKOBa €T0 CBS3h C pabOTOM AJIEKTPOCTATHIECKUX CHIT?
YTo Takoe IrpaIueHT CKAJISIPHOTO MOJIs?

Kaxk BpIpa3uTh moJsie 371eKTpOCTaTHYECKON HAMPSHKEHHOCTH YEPE3 CKaISIPHOE TOJIE
noTeHuana?

CdopmynupoBaTh NPUHIUI CYTEPIIO3UITUHU IEKTPOCTATUUECKUX TIOJIEH B OTHOIICHUH
MOTEHIIMAaa.

3anucaTh TOTSHIIHAI MTOJISI TOYEYHOTO HCTOYHUKA U OJHOPOJAHO 3apsKEHHON chephl.
3anucath BbIpaXeHHE MOTSHIIMATLHON SHEPTUU KOHPHUTYpAIIUU JUCKPETHBIX TOUYEUHBIX
3apsI/I0B.

3anucaTh NOTEHIIMAIBHYIO SHEPTHIO CUCTEMBI PACTIPEACIEHHBIX 3apSAI0B.

Paznen ﬂuaﬂekmpuku u I’IPOGOOHMKM 6 dJleKmpocmamuidecCKkom noJjie

NoabkowhE

Yro Takoe cpena? SBnseTcs i ATO MOHATHE MOJICTHHBIM?

[lepeuncnnTh BUABI 3apsI0B IO OTHOLIEHUIO K JAHHOM Cpelie

Yto Takoe JUDIEKTPUKHU U MPOBOTHUKU?

Hanucath BeIpaskeHUE SHEPTHH JTUTIONS B OJJTHOPOTHOM JJICKTPHUECKOM TIOJIE.

Yto Takoe monspu3aus AMIIEKTpUKa?

Yro Takoe JUDJICKTPpHUICCKasA BOCIIPUUMYNBOCTD JII/I3J'ICKTpI/IKa?

Kakwue cBsi3aHHBIC 3apsbl BIMSIOT Ha SJIEKTPUUYECKOE M0JIe BHYTPU AUDIEKTPHKA!
pactpenenéHHbie o 00bEMY WU TOBEPXHOCTHBIE? OCNabIs0T OHU TI0JIe CBOOOTHBIX
3apsI0B WU YCUITMBAIOT?



10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

JlaTe onpeneneHue 3JIEKTPUIECKON HHITYKLIUH.

Hanucatp cBsI3b MEXKY 2JIEKTPUUECKON MHIAYKIIUEH U HAPSHKEHHOCTHIO. UTO Takoe
JURJIEKTPUYECKas IPOHULIAEMOCTh?

Cdopmynuposats Teopemy OcTporpaackoro-I"'aycca B IU3IEKTpUUECKOI cpejie.
SIBsieTcst 1M BEKTOPHOE I10J1€ AIEKTPUUECKON MHIYKIMU (CMEIIEHNs) IOTEHIUAIbHBIM B
obmeMm ciyyae?

ChopmynupoBaTh TpaHUYHBIE YCIOBHS JUIs BEKTOPHBIX mosieir D u E.

JlaTb omnpeneneHue 31eKTpOoCTaTUYECKOr0 IIPOBOJHHKA.

Kak pacnpenenésH HECKOMIIEHCUPOBAaHHBIN HECBA3AHHBIN 3apsij 110
JIEKTPOCTATUYECKOMY IIPOBOJIHUKY.

Uro Takoe 3nekTpuuecKas EMKOCTh YEAMHEHHOTO IpoBoAHUKA? UeM oHa onpenensiercs?
3anucarhb NEKTPOEMKOCTh YEAUHEHHON Cephl.

Enununa n3mepenus snextpoéMroct B cucteme CH HaszpiBaeTcs apaon.
[Toacuuraiite nexTpoémrocTs ComHIla B hapaaax.

3anucath BCE BBIPAXKEHMSI SQHEPTUN YETUHEHHOTO ITPOBOIHUKA.

Byner nu TodeuHsblil 3apsa B3aMMOAEHCTBOBATh C HEHTpabHBIM IPOBOIHUKOM? OTBET
000CHOBATb.

YeMmy paBeH NOTEHIMAJ 3a3€MJIEHHOT'O IIPOBOJHUKA?

UYrto Takoe KoHAEHCATOP?

JlaTb omnpenenenue 31eKTPOEMKOCTH KOHIEHCATOpa

3anucath Bce BBIPAXKEHUSI SHEPTUU KOH/IEHCATOpa.

JIro6oe 11 coeTMHeHNEe KOHICHCATOPOB MOKHO CBECTH K ITOCIIEI0BATEIbHOMY HIIH K
napauieJIbHOMY?

I'ne nokanu3ayercst SHeprus 3apsHKEHHBIX TeJl: Ha CAMUX 3THX TejlaX WK B IPOCTPAHCTBE
BOKPYT HUX?

3amnucarh Bce BBIPAKEHHsI 00OBEMHOM MJIOTHOCTH SHEPTUH JIEKTPHUUECKOTrO MOJIs.

Pasznen 3aKOHbL NOCMOAHHO20 MOKA

NN E

9.

10.
11.

12.
13.
14.

15.

YTo Takoe MIOTHOCTB AEKTPUUYECKOTO TOKA U cuila Toka? KakoBa cBsI3p MexXy HUMH?
Uro Takoe CTOpOHHHUE CUIIBI?

Cdopmynuposats 3akoH Oma B 1uddepenunansHoit hopme.

UYro Takoe conpoTUBICHUE ydacTKa?

Yrto Takoe 0OTHOPOJIHBIN y4acTOK Lenu? M300pa3uTh ero 3IeKTPHUUYECKYIO CXEMY.

Yro Takoe DC?

Yro Takoe HeOJHOPOAHBIHN yuacTok 1enu? M300pa3uTh ero 3JeKTpUUECKyIO CXEMY.
3anucarh UHTETrpaJIbHbIN 3aKk0H OMa Ui ydacTKa Lenu U 0ObSICHUTh SHEPreTUUECKUN
CMBICJ Ka)XJIOTO YJICHA.

[TpuBectu npumepsl UCTOUHUKOB oTpunaTesnbHoi /(C.

3anucarb UHTETPAJIbHBIN 3aK0H OMa Ul MPOCTOr0 3aMKHYTOI'O KOHTYpa.

JIroboe 1 coeTMHEHNE PE3UCTOPOB MOKHO CBECTH K MOCIIEI0BATEIBHOMY HIIU K
napauIeIbHOMY?

CdopmynmnpoBaTh nepBblil 1 BTOpoi 3akoHbI Kupxroda i clioXKHBIX KOHTYPOB.

Kak nepeiitu ot 3akoHa Oma k 3akony Jlxoynsa-Jlenna?

Harnncatp BeIpaXeHUs TEIUIOBOW U JEKTPUYECKOM MOIIHOCTEM, a TaK K€ MOITHOCTH
MCTOYHUKA.

3anucath Bce BhIpaXKEHHUsI 00bEMHOI MITOTHOCTH MOIIHOCTH 3JIEKTPUUECKOTO TOKA.

Paznen Maznemusm

1.
2.
3.

Yro Takoe MarHuTHOE mnojue?
Kak Ha3piBaeTcst 1 0003HaUaeTCs CUIIOBAs XapaKTEPUCTUKA MATHUTHOTO TOJIs?
Hamnncatp BeIpakeHME MarHUTHOW COCTaBJIAIONIEH cuibl JIopeHna.
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12.

13.

14.

15.
16.

17.
18.
19.
20.

21.
22.

23.
24.

25.

26.

Ecnu marHuTHast ”HAYKIMS HAa MECTE MOJI0KEHUSI IBHXKYIIETOCsS OTPUIIATEIbHOTO 3apsiia
HaIpaBlieHa Ha PUCYHKE BBEPX, a €ro CKOPOCTh — BIPABO, TO Ky/ia HAaIpaBlieHa CHJIa CO
CTOPOHBI MArHUTHOTO TOJISI?

Coepiaet 1 paboty maruutHas cuina? Kak u3meHsieTcsi KHHEeTHYeCKast SHEprust
JBIDKYILETOCS MPOOHOTO 3apsa MOJ BIWSHUEM MarHUTHOTO TOJIst?

Kak Oyner aBurartbcs 3apsikeHHas YaCTUIIA, BIETEBIIAs B OJTHOPOJAHOE MarHUTHOE 1oJie?
UYro Takoe cuna Amrnepa? 3allulINTe BEIPAKEHUE SJIEMEHTAPHOM CUiIbl AMIepa.

YT0 Takoe MarHUTHbII MOMEHT?

Kak Bo3nelicTByeT 0IHOPOJIHOE MarHUTHOE I10JI€ HA MAarHUTHBI MOMEHT. 3anuIInuTe
BbIpa)XCHHE, OMKICHIBAIOIIEE 3TO BO3/ICHCTBHUE.

. 3anuImTe BBIPAXKCHUC SHCPTUU MAIrHUTHOI'O MOMCHTA B MArHuTHOM I10JIC.

11.

Chopmynupyiite 3akon buo-Caapa-Jlarmiaca u mpoBeauTe aHAIIOTHIO C BEIPAKEHUEM
HaANPsHKEHHOCTH JIEKTPOCTATUYECKOTO 10JIs1 TOUEYHOIO 3apsija.

Uro Takoe HanmpsKEHHOCTh MarHUTHOTO NoJisi? KakoBa e€ cBsi3b ¢ MarHUTHOM
uHaynuei? J{ins yero HeoOX0AUMBI JIBE BEKTOPHBIE XaPaKTEPUCTUKH MAarHUTHOTO TOJIS?
Uro Takoe HAMarHMYEHHOCTh MAarHeTHUKa, U YTO TAKOE €ro MarHuTHas
BOCIPUUMYHUBOCTb?

Kak cBsi3anbl Mex a1y co00i MarHUTHast BOCHPUMMYUBOCTh U MArHUTHAS
IPOHULAEMOCTh?

Kakwue cymiecTByrOT BUAbI TMHEHHBIX MarHeTUKoB? B uém paznuiia Mexay HUMu?

B kakux MarHeTukax CyliecTBYeT CIIOHTaHHAs HAMarHUYEHHOCTh B MAaKPOCKOITUYECKUX
00Bémax?

Uro Takoe temneparypa Kiopu, u ueMy oHa paBHa B xeine3e?

UYto Takoe KpuBas HA4aIbHOW HAMarHMUYEHHOCTU (eppoMarHeTuka’?

CKOJIBKO TIeTeJIh THCTEPE3NCca MOKET IPOAEMOHCTPUPOBATH eppOMarHeTHK?

Kakue xapakTepucTUKU IpeaeIbHON NEeTIU TUCTEPE3UCca U3BECTHBI?

YeMy paBHA IUIOIIAb €T THCTEPE3HCA B OCIX {l\/l ,H }?

Cdopmynupyiite Teopemy Octporpaackoro-I'aycca s MaTeMaTHIeCKOro MmO
MarHuTHOW UHAYKIUH

Y10 Takoe MarHUTHEIN MOTOK U MOTOKOCLEIJIEHHE?

Hanummre BbipaxeHue 31eMeHTapHON paboThl CHIIbI AMIIepa MpH JABMKEHUU y4acTKa
MPOBOJHUKA C TOKOM

Hanummre BbIpaxeHue 31eMeHTapHON paboThl CHIIbI AMIiepa Py U3MEHEHU U
3aMKHYTOT'O KOHTYpa

CdopmynupyiiTe 3aK0H MOJHOTO TOKA B BAKYyME M B MarHETHKE

Paznen J1eKMPOMACHUMHAA UHOYKUUA

CoNoORARWNE

11.

Cdopmynupyiite 3akon Papazes

Chopmynupyiite npasuio Jlenma

Chopmynupyiite 3aK0H 371€KTPOMAarHUTHOW UHIAYKIIUH

Kakosa npuunna 3/1C uHAYKINK B TPOBOAHMUKAX, ABMXKYIIUXCS B MAaTHUTHOM I10Jie?
Kakosa npuunna 3/1C nHAYKIIMK B HEMOABMKHBIX IPOBOJHUKAX ?

3anuiuTe BhIpaKEHUE UPKYISIIIUU BUXPEBOTO IEKTPUUYECKOTO MO

Yo Takoe MHAYKTUBHOCTh KOHTYpa?

3anumure BeipaxkeHue JJC caMOMHIyKIIMU

3anumuTe 3ak0H OMa JuIsi KOHTypa ¢ MHIYKTUBHOCTBIO. UTO IpeCTaBIIET 3alIUCAaHHOE
PaBEHCTBO C MaTEMAaTUYECKON TOYKH 3pEHUsA?

. Ha 9yto TpaTtutcs 3Heprust ucTouyHuKa rnpu ero padore npotuB 3/{C caMOMHAYKIIUH B

MIEPEXOTHOM MPOLECCE NOCIIE 3aMbIKaHUsI KOHTYpa?
3anumuTe Bce BhIpaXKEHUs! 00bEMHON TNIOTHOCTH YHEPTUU MarHUTHOTO nojisi. CpaBHUTE
UX C BBIPAKEHUSAMH 00bEMHOM MIIOTHOCTH HEPTUHU AIIEKTPUUYECKOTO TOJIS.



Pasnen Ypaenenus Makceenna
1. 3anumure BeIpakeHus T hepeHITHATBHBIX OTIEPaTOPOB TEOPHH OIS Yepe3 BEKTOP

«Habma

Chopmynupyiite nuddepeHInanbHbIN NPU3HAK MOTEHIIMATFHOTO BEKTOPHOTO MOJIS

Chopmynupyiite nuddhepeHIHaTbHBIA MTPU3HAK BUXPEBOTO BEKTOPHOTO TIOJIS

ChopmynupyiiTe MaTeMaTHudecKyto Teopemy ['aycca

Cdopmynupyiite MareMaTudeckyro Teopemy CTokca

Csenute uHTerpanpuyio reopemy Octporpaackoro-I'aycca k nuddepenuuanbHoMy

YPaBHEHUIO BEKTOPHOTO IOJIS B CTydae JICKTPOCTATHUECKOTO M BUXPEBOTO MOJICH

7. CaeauTe UHTErpalbHBIN 3aKOH 3JIEKTPOMAarHUTHON MHAYKUUHU K U depeHInaIbHOMY
YPaBHEHHUIO CBSI3BIBAIOIIEMY BUXPEBBIC AJICKTPUUECKOE U MATHUTHOE TIOJIS.

8. CaeauTte MHTErpalbHbBIN 3aKOH MOJIHOIO TOKA K AU PepeHnanbHOMy YpaBHEHUIO
BEKTOPHOT'O TIOJIS B CJIy4ae CTAI[MOHAPHOTO MArHUTHOTO TTOJIS

9. Cdopmymupyiite runore’y Makcpeiia

10. Yro Takoe TOK cMereHus?

11. ChopmynupoBaTh BBIBOJI O CYIIECTBOBAHUU JIEKTPOMArHUTHBIX BOJH

SR

Pasnen Konebanus u 6onnwi
1. 3aHI/II_HI/IT€ KUHEMATUYECKUIT 3aKOH TapMOHHUYCCKUX KOJ'I668.HI/II71
2. Yro Takoe daza?
3. Kak ¢aza 3aBUCHT OT BpeMEHHU B TApMOHHUYECKOM 3aKOHE?
4. Kak cootHOCATCS (ha3za KOCHHYCHOTO U CHHYCHOTO IIPEICTABICHHSI TApMOHUYECKOTO
3aKOH I[BI/I)KGHI/IS{?

5. 3Banummre quddepeHnraILHOe ypaBHEHNUE TAPMOHUYECKUX KOJIeOaHn

6. UTO B BEKTOPHOM IPEICTABICHUN TAPMOHHUECKON (PYHKIIMH ONPEIENIIeT MOIYJIb
BEKTOpa-TIPEJICTABUTEIIS, 4 YTO HAMpPaBIICHUE?

7. Jlns yero He0OXOUMO BEKTOPHOE MPEICTABICHUE TAPMOHUYECKUX (PYHKIIHM?

8. 3ammmmTe rapMOHHYECKUH 3aKOH ABMKEHHS B KOCHHYCHOH ()OpME B KOMILICKCHOM
IIPEICTAICHUN.

9. Yro HYXKXHO C/IeTIaTh C CHHYCHBIM MIPECTaBICHHEM TapPMOHHYECKOW ()YHKIIMH, YTOOBI
MPEJCTaBUTh €€ B BEKTOPHOM MJIM KOMITJIEKCHOM BHU1?

10. 3anummmTe OJHOMEPHOE BOJTHOBOE YpaBEHHE U €T0 PEIIeHIE B BUIE BOJIHBI, Oerymiel B
MOJIO’KUTEIILHOM HaIlpaBJIeHUH KOOPAUHATHOM OCH.

11. 3anumure 3aKOH ABM>KEHUS OJTHOMEPHOM rapMOHUYECKON BOJIHBI, CIEIYIOLIEH B
MI0JIO)KUTETILHOM HAIPaBJIEHUU KOOPAUHATHOM OCH.

12. Yro Takoe minHa BOJIHEI?

13. Yro Takoe BOITHOBOE YHCIIO OJTHOMEPHOM BOJTHBI?

14. Yro Takoe BOJHOBAs OBEPXHOCTH?

15. Yro Taxoe miaockast BoiaHa?

16. 3anummmMre 3aKOH ABM>KEHUS IJIOCKOM rapMOHNYECKOM BOJIHBI, CIIEAYIOUIeH B
MPOU3BOJILHOM HarpaBiieHUU. Kakoi BEKTOp onpenesseT HalpaBJIeHHe €€
pacnpocTpaHeHus?

17. Hanummre BoIpaskeHue (pa3zoBOil CKOPOCTH TAPMOHUYECKOM BOJTHBI

18. 3anummure BhIpakeHHE HUHTEHCUBHOCTH TAPMOHUYECKOHN 3JIEKTPOMArHUTHON BOJIHBI.

19. Yro Takoe KBa3UrapMOHUYECKHE BOITHBI?

20. Hanumute BbIpaXkeHUe rPyHIoOBOM CKOPOCTH

21. Yto Takoe JUTMHA KOTEPEHTHOCTH, ¥ KaK OHA CBSI3aHA C Pa30pOCOM JTHHBI
KBa3UrapMOHUYECKON BOJIHBI?

22. Yrto Takoe BpeMsi KOTEPEHTHOCTH, M KaK OHO CBSI3aHO C pa30pOCOM 4acTOTHI
KBa3UrapMOHUYECKON BOJIHBI?

23. Uto Takoe myr BOJH?

24. Kak cBs3aHbl MeX1y cO00# UIMHA KOTEPEHTHOCTH U BpeMsI KOTEPEHTHOCTH?



Pasnen Unumepgepenyusn

1.

BOoo~NoOOR~WN

0.

Uro Takoe siBiieHre HHTEphepeHIH?

SIBJISIFOTCSI JIM CTOSIYME BOJTHBI IPUMEPOM KOTE€PEHTHOCTH?

Kaxkue BOIHBI Ha3bIBAIOTCS KOTEPEHTHBIMU JIPYT APYTY?

ChopmynupyiiTe ycIoBUE KOTEPEHTHOCTH JIBYX MEXaHHUYECKUX WIIW PAJIHOBOJIH
CdopmynupyiiTe yclioBHE KOTEPEHTHOCTH JIBYX CBETOBBIX BOJIH

YT0 Takoe ONTUYECKUI X017

Cdopmynupyiite yciioBus HHTEP(PEPEHIIMOHHOTO MAKCUMYMa U MHHAMYMa
N3o6pazute cxemy OHTa 1 3anUIIIMTE BBIPAKEHNUE PA3HOCTH ONTHYECKOTO X0/a
Cdopmynupyiite ycioBue BpeMEHHON KOTePEHTHOCTH

3anuIInuTe BRIPAKEHUE PA3HOCTH ONTUYECKOI0 X0a B TOHKOU MIIEHKE MPU HOPMAIbHOM
TaJICHUH TJI0OCKOM CBETOBOM BOJIHBI Ha €€ TOBEPXHOCT.

Paspen Juppaxyusn

1.

S

~

10.

11.

12.

13.

14.

Uro Takoe sBieHUE TUPPaKIIT

Kak Ha3piBaeTcsl oNTHKA B OTCYTCTBUU U paKIUN?

Cdopmynupyiite npunimn [ roiireaca-Openens

OOmbscHUTE sBIEHUE NU(PAKIUY C TOUKU 3peHus npuHiuna [roiirenca-Openens.

Urto Ttakoe 3ona Openens?

MO’KHO 111 yBETUYUTHh HHTEHCUBHOCTb CBETOBOI'O OTKJIMKA OTBEPCTHS, ITPOIIYCKAIOIIETO
CBET, YACTUYHO 3aKPBIB €T0?

Yro Takoe narHo [lyaccona?

Kak usmensercs xonuuectBo 30H @peHenst B KpyrioM OTBEPCTHH, POITYCKAOILEM CBET
IpHY yJaleHUH SKpaHa HaOJIr0AeHUs OT 3KpaHa ¢ OTBEpCTUEM?

Byner nu mabmonaTbest Audpakius mpu OOJIBIIOM KolndecTBe 30H Dpenens,
YMEILAKLEMCSI B OTBEPCTHH, ITPOITYCKAIOLIEM CBET?

KakoBo ycnosue nudpaxun Openens U kakoBo ycinoBue qudpakunn OpayHrodepa npu
IIPOXOKICHUN CBETA YEpE3 KPYIJIOE OTBEPCTHE?

Uro Takoe nudpakuus OpayHrodepa npu najeHUH MIOCKUX BOJIH Ha NPENATCTBUE?
OrmpezenuTe MUPUHY CBETOBOIO OTKIIMKA OT LIEJX IUPHHOHN O Mpu majieHuu Ha Heé
MJIOCKOW MOHOXPOMATHUYECKOW CBETOBOW BOJIHBI, UCXOS U3 COOTHOIIECHHUS
HEONpeAeIEHHOCTEN KOOPANHATA-BOJIHOBOE YUCIIO.

ChopmynupyiiTe mpaBuio 0TOOpa TIaBHBIX TU(PPAKITMOHHBIX MAKCUMYMOB MPH
mudpaxnuu OpayHrodepa mIOCKUX BOJIH Ha OTHOMEPHOH TH(DPaKIMOHHON peléTKe
Cdopmynupyiite npasuio Bynsda-bparra npu orbope HanpaBieHH TIaBHBIX

T paKIUOHHBIX MAaKCUMYMOB IpH Audpakunu OpayHrodepa miockux BOJIH Ha
KPUCTAJUIMYECKON pelETKE

Paspen Ilonapuzayus

1.

2.
3.
4

o

B xakux BosHax BO3MOJHBEI, 4 KAKMX HCBO3MOXXHBI ITOJIAPU3ALMUOHHBIC ABJICHUA

Yrto Takoe MI0CKOCTh MOISPU3AIHH BOJTHBI?

Yro Takoe IIIOCKOTOIPH30BaHHAS BOJTHA?

Hanummre obiee BripakeHHe MHTEHCUBHOCTH, CBSI3aHHOM € TUIOCKOCTHIO OIS PH3AIIH,
KOTOpas MOBEPHYTA BOKPYT HAIIPABICHHUS IBUYKEHUS BOJIHBI HA YOI ¢ OTHOCUTEIIBHO
0oCH X, HepHeHHHKYHHpHOﬁ HaIpaBJICHUIO ABUXKCHUS.

Yro Takoe quarpaMma UHTEHCUBHOCTU?

N300pa3ute nuarpaMMy HHTEHCUBHOCTH €CTECTBEHHOIIOISIPHU30BAHHOTO CBETA

Kak u3MeHsieTcs HHTEHCUBHOCTh €CTECTBEHHOIOISIPU30BAHHOTO CBETA MIPH
MIPOXOXKICHUH Yepe3 UCATbHBIN MoIspru3aTop?

N300pasute quarpaMmy WHTEHCUBHOCTH TUIOCKOTIONSIPU30BAHHOTO CBETA
Chopmynupyiite 3akoH Maitoca



10. Yro Takoe kpyrosas misipu3anus BoaHb? K KakuM BOJIHaM OTHOCHUTCS 3TO MOHSATHE: K
($ha30BO yMOPsIOYCHHBIM WU K (Da30BO HEYOPSIOYCHHBIM?

11. Yro Takoe mpaBoIOIsIpU30BaHHBIE U JIEBOIOJIIPU30BAHHBIE BOJIHbI?

12. Yro npexncrasinser co0oil cyneprno3uius AByX KpyroBo MOJISPU30BAHHbBIX BOJIH,
IIPOTUBOINOJIOKHON MOJIAPU3ALMU U OAMHAKOBON aMIIUTY/Ibl, CIEAYIOLUIUX B OTHOM
HarnpaBjieHUU?

13. Yro Takoe ONTHYECKH aKTUBHBIE CPEIbI?

14. Yro Takoe MmiIocKOCTh MPOMYyCKaHU MoJispu3aropa’?

15. Chopmynupyiite 3akon bproctepa.

16. Yto Takoe nuxpouzm?

17. Kak nenatotcs moiasipouibl?

Paznen Keanmoeo-onmuueckue aenenus
1. Yro Takoe cBETOBOW MOTOK?
2. JlaliTe onmpeneneHne YHEPreTHUECKON CBETUMOCTH.
3. Uro Takoe norjiolaroiias cnocoOHOCTb NOBEPXHOCTHU?
4. Yro Takoe TEIIOBOE U3NyueHue?
5. Cdopmynupyiite NpUHIUI IETATFHOTO PABHOBECHS IO CIIEKTPY TETIOBOTO M3IyUEHHUS B
cilyyae TEIIOBOrO PABHOBECHS
Cdopmynupyiite 3akon Kupxroda
[Touemy npaBuIIbHBIE YaAHHUKHU KPACAT O€NIbIM, @ pyYKU Y HUX 4EpHbIE?
8. Uro Takoe ¢pynkmms Kupxroda u kak 0Ha COOTHOCUTCS CO CIIEKTPaTbHOM
SHEPreTUYecKoil CBETUMOCThIO a0COIOTHO YE€PHOTo Tena?
9. H3zobpazute mpUOIM3UTENBHBINA X0 CHEKTPATBHON YHEPTeTUIECKON CBETUMOCTHIO
abCoJIIOTHO YEPHOT'O Teja
10. Chopmynupyiite 3akon Credana-boiapimana
11. Chopmynupyiite 3aKoH cMmelieHns Buna
12. Tloyemy Comnxie, Oynydn abCOTOTHO YEPHBIM TEJIOM, CBETHUT OEJIBIM CBETOM?
13. B uém cytb runore3ssl [1nanka?
14. 3anumure Qynkuuto Kupxroda K(a),T) C TOYHOCTBIO JIO TOCTOSIHHOTO MHOXKHUTEIS

~No

15. 3anumuTte U 00BACHUTE ypaBHEHNE DUHINITEeHHA BHEIIHETO (poTodddeKTa

16. Yro Takoe kpacHas rpanuua gorosppexra?

17. Kax 6bu1a n3mepena nocrostuaast [lnanka?

18. HaGmnromaeTcst au pu BHeIIHeM GoTodpdexre GOTOHHOE CTPOSHHE IIEKTPOMATHUTHOTO
U3ITy4eHus?

19. Yto Takoe ¢poron?

20. HanmmuTe quictiepcHOHHOE COOTHOIIEHNE (POTOHA

21. B xakoM 3kcriepuMeHTe OblIM 0OHapyKeHbI (POTOHBI: C BHEIIHUM (oT03(h(HEeKTOM nin
npu oTKpeITUH (P dekra Komnrona?

22. Yto Takoe KOPIyCKYISIPHO-BOJIHOBOM ayanu3M ¢poToHa?

Paznen dnemenmovl K6AHM OGO MEXAHUKU

1. 3anumure GopMyIbl KOPIYCKYISPHO-BOJIHOBOIO AyaJli3Ma YaCTHIIbI BEIECTBA

2. Kaxoii ckopoctr BoJHEI Jie bpoiins, ¢pa3oBoii Wik rPyIIIOBOM, paBHA CKOPOCTh
JIBUKEHMSI YACTHLIBI?
Kakmue skcriepuMeHTalIbHbIe (PAKThI MOITBEPKIAIOT CYLIECTBOBAHUE BOJIH BEILIECTBA?
Bo3MoxHO 11 IpsIMOe U3MEpEHUE aMILTUTY/ bl BOJIHBI A€ bpoiinsa?
ChopmynupyiiTe TPUHITIT TPUUYNHHOCTH B KBAHTOBOM MEXaHUKE
ChopmynupyiiTe KBaHTOBOMEXAaHHUECKUI MPUHLIUI CYTIEPIIO3ULIUU
Ha xakue yTBepKJIeHHs ONIUPAETCS] COOTHOIIEHUE HEONIPEAECIEHHOCTEN «KOOpANHATA-
umnynbscy» ['eiizendepra?
8. Uro Takoe KBAHOBOMEXaHWYECKHI OIEPaTOp M KAKOBHI €r0 CBOHCTBA?

No ko



10.
11.

12.
13.

14.

Yro Takoe cOOCTBEHHOE 3HAYCHHE KBAaHTOBOMEXAaHHMUECKOTO oreparopa’?
YroTakoe YUCTOE U CMEIIAaHHOE KBAHTOBOMEXAHUYECKUE COCTOSHUS?

3anumute obwee ypaBHenue llpenunrepa. Moxxno su ero BeiBectu? O 4éM OHO
TOBOPUT?

3anumuTe cranonapHoe ypaBuenue Llpenunrepa.

JuddepeHunanbHpIM ypaBHEHUEM I QYHKIUN KaKUX TIEPEMEHHBIX SBISETCS
craunonapHoe ypasuenue Llpenunrepa?

KakoB cMbIc HeonpeienEHHOCTH «IHEPTUsi-BpeMs» B KBAHTOBON MeXaHUKe?



MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPABOBAHUS POCCUICKOM OENEPAILINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIbHOE YUPEXX/IEHME BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHI MOJMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

Hanpasnenue noaroroBku: 08.05.01 CTpouTenbcTBO YHUKAIBHBIX 31aHUI U
COOpPYKECHUU

OII (mpoduiib): «CTpOUTETHCTBO BHICOTHBIX U OOJBIIEHIPOIETHBIX 3JaHUHN U
COOPYKECHUI

Kadenpa dusnka

(HanMeHOBaHKE KageIphl)

IIpumepHbIe BONPOCHI VI 3aIUTHI JIA00OPATOPHBIX PadOT

10 JUCLHUIUINHE buzuka

(HaMMEHOBaHUE JMCLMILTIHEIL)

Dopma mexyujeco KOHMpOJisl, NPOGEPSIOULASL CMENEHb 0CBOEHUSL KOMNEemeHyuu
OIIK-1, OIIK-2

Pazgen Du3uueckue UBMEPEHUA U UX noZpeutHocCmu

JlaGoparopHasi padora «OnpenesieHue IIOTHOCTH TeJIa)
1. Yro Takoe abCONOTHAS MOTPEIIHOCT IPSAMbIX U3MEPEHUI?

MOXHO JI1 TOYHO BBIYUCIUTH a0COIOTHYIO OTPEIIHOCTD MPSIMBIX U3MEPEHU?

SABnsiercst 11 npuboOpHas MOrPENTHOCTh CUCTEMAaTHYECKON?

MoxeT 11 IposBUTHCS CiTydaifHasi IOTPEIHOCTh B OAHOM U3MEpPEHUN?

UTo NpUHATO CUNTATh PE3YJIbTaTOM CEPUH MOBTOPSIOIINXCS U3MEPEHUIN?

OT Kkakoi M3 MOrpPEeHIHOCTeW NPSMBIX H3MEpPEHU: NpHOOPHOW, ciaydaHOM wiIn

CUTEMAaTUYECKON MOXKHO «OYHCTUTD) PE3yibTaT U3MEPEHUI?

7. Kakoit mpubop HYXHO HCHOJb30BaTh, U3MEpSAs OAHY M Ty JK€ BEIMYUHY, 4YTOOBI
MPOSIBUJIACH ClTyyaiiHasi HOTPEIIHOCTb: TOHKUHN WU TpyObIit?

8. Uro Takoe KOCBEHHOE U3MepeHue?

9. MaH map Maccoii M, U3MEpEeHHON C MOTPEUTHOCThI0 AM, U pagrmycoM R, W3MepeHHBIM C
norpemHocTbio  AR. BrpIpasuths uepe3 BenuuumHsl M, Am, R u AR abconoTHyro
HOTPEMIHOCTh Ap INIOTHOCTU MaTepuaa, U3 KOTOpOro ClIelaH map.

ook wd

Pa?.)IeJI,ZluHaMllKa epauiameslibHo20 osudICCHUA

JlaGopaTopHas padora «MassTHuK MakcBeJl1ay

1. Jlatb ompeaeneHne MOMEHTA CHIIBI.

2. Kak cBs3aHbI MeX Iy cOO0M MOMEHT MMITYJIbCa CUCTEMBI B Ta0OPAaTOPHOM cCHCTEME
OTCUYETa ¥ B CUCTEME OTCYETA IIEHTP MAcC CUCTEMBD)

3. Hamucarh OCHOBHOE ypaBHEHHE TUHAMHUKH BPAIATSILHOTO IBHKCHHUS.

4. CdopmynupoBath Teopemy llteitnepa

5. BsiBecTH BhIpaKEHHUE MOMEHTA HHEPIIUH OJTHOPOJIHOTO JIUCKA OTHOCUTEIBHO OCH,
NPOXOISIIEH Yepe3 ero UeHTpP MePIeHIUKYISIPHO €ro MIIOCKOCTH

6. JlaTh BeIpayKeHHE 3JIEMEHTAPHOMH PabOTHI BO BpallaTeIbHOM JBHKCHUH



7.

8.

JlaTh BeIpa’keHNEe KMHETUYECKOM SHEpruu abCOIIOTHO TBEPOTO Tela, BPaIaoIIerocs
OTHOCHUTEIIBHO 3aKPEIUIEHHON OCH.
[ToueMy coxpaHsieTcss MeEXaHU4ecKasi SJHeprus MasiTHUKa MakcBesuia?

Pazneant Ocnoewvt mepmoounamuxu (T/]) u Ocnoeer MKT
JlaGopaTtopnass pa6ora «Omnpeneienue otHomeHusi Cpo/Cv ons e030yxa
memooom Knemana-/lezopmay

1.

2.
3.

o g s

~

10.

CKONpKMMH CTENEeHsIMH CBOOOJbI 00JanaeT MaTepuanbHas TOUYKa, KOTOpas MOXKET
JIBUTATHCS TOJIBKO MO IJIOCKOM TBEPIOM MOBEPXHOCTH?

MoryT 11 TepMOJUHAMUYECKHE CUCTEMBI OBITH OMMCAHBI MEXaHUYECKHU?

Kakumu sBIsAIOTCA TEPMOJAMHAMUYECKUE IapaMETpPbl CHUCTEMbBl: MHKPOCKOIMYECKHUMHU
WM MaKpOCKOITMYECKUMHU?

Cdopmynupyiite, 4TO TaKO€ PABHOBECHOE TEPMOJANHAMHUECKOE COCTOSIHUE?
CylleCcTBYIOT JI CUCTEMBI, KOTOPbIE MOKHO 3aAaTh ogHuM T/ mapameTpom?
Bripaxkenue sneMeHTapHOW paOOTHl JaHHOW MacCchl JaHHOTO Ta3a B PaBHOBECHOM
npoiiecce Haj okpykenueMm umeet Bua: OA=V-dp. Ckoabko Tl mapamMeTpoB OMHUCHIBACT
T/l cocrosinue raza? Kakue u3 HUX BHyTpEHHHE, a KaKH€ BHELIHUE?

Jaiite TepMOAMHAMUYECKOE ONPEIETICHUE TEMIIEPATYPhI

CKOJIBKO HEIIOKAa3yeMbIX YTBEpPKACHUN comepkutr tmiepBoe Hauvaino T mms T/
MpOIECCOB?

Kak ycpenHeHnue sHepruu TEIJIOBOTO JIBUKECHUS MOJEKYJBI C 5-10 CTENEHSIMU CBOOOJIBI
[0 BPEMEHU B COCTOSIHUM PABHOBECHUS CBSI3aHO C TEMIIEPATypOod U € BHYTpPEHHEH
SHeprueun?

Onpenenure TmoKazateiab aavadaTel y [ JABYXaTOMHOTO Ta3a C HEXECTKUMU
MOJIEKYJIaMH1 (C TOYHOCTBIO JIO TPETHETO 3HAKA MOCIIE 3aISITON).

Pasnea Aenenun nepenoca
JlaGopaTopHas padora «Onpenenenue koaghgpuyuenma eazkocmu 6030yxax»

ouhkwndE

~

10.

Yro Takoe J0KaIbHOE paBHOBECHE?

Kak Benér ce0s ¢ TeueHneM BpeMeHH JIOKAJIbHO PaBHOBECHAs M30JIMPOBaHHAs cucTema?
Kakue BeIpaBHMBAIOLINE IOTOKH U3BECTHBI Bam?

3anuiuuTe BhIpaKEHUS IUIOTHOCTEN BBIPAaBHUBAIOIINX MTOTOKOB

Yro Takoe JUIMHA U BpeMsi CBOOOIHOTO Iipodera?

VYuuTsIBaeTCs JIM pa3HULA MEXKAY CPETHUM KBAaJPAaTOM CKOPOCTH U KBaJIpaToM CpeHe
CKOpPOCTH TEIJIOBOT'O JBMXKEHUS MOJIEKYJ IPU BBIBOJIE BhIpaXKEHUH KO3 UIIEHTOB
nepexHoca?

Kak cBsi3aH BbIpaBHUBAIOIINI TOTOK C SHTPOIIHEN?

3anummuTe BeipaxkeHue kodpduipenTa nuddy3un dyepe3 CpeaHIor CKOPOCTh TEIIOBOTO
JIBYDKEHUS] MOJIEKYJIBI U BpeMsi CBOOOJHOTO Tipodera

3anummuTe BeIpaxeHue KodhPuimeHTa TeronpoBOIHOCTH Yepe3 CPEIHIOI CKOPOCTh
TEIIOBOTO AIBUYKEHHSI MOJIEKYJIbI M BpeMsi CBOOOAHOTO npobera

3anuiuTe BeIpakeHrne KO3PPUIIMEHTA BI3KOCTH Yepe3 CPEIHIOI CKOPOCTh TEIJIOBOTO
JIBMDKEHUS] MOJIEKYJIBI U BpeMsi CBOOOJHOTO Tipodera

Pasneant Hanpsascénnocmos u nomeHuuas neKmpocmamuydeckozo nons
JlaGopaTopHas padora «HccaenoBanue XapaKTEePUCTUK
IEKTPOCTATHYECKOTO MOJISD)

1.
2.

3.

Yro TaKkoe 3meKTpocTaTHIecKoe mojie?

Yro Takoe MaTeMaTHUECKOE T10JIE DIEKTPUIECKON HAMPSDKEHHOCTH U JIJIS1 YETO OHO
HYXXHO?

CdopmynupoBath nmpaBuia rpau4eckoro npeacTaBiIeHus] BEKTOPHOTO
MaTeMaTHYECKOTO OIS



ok

10.

Onucarb CBOMCTBA CUIJIOBBIX JIMHUN 3JIEKTPOCTATUYECKOTO MOJIS.

[ToueMy 1moJie 3JIEKTPOCTATUUECKON HANIPSXKEHHOCTH SIBJISIETCS] TOTEHIIMATBHBIM?
Kak Ha3pIBaeTCs MOTCHIMATBHASI SHEPTUS SAMHUYHOTO MOJIOKHUTEIHLHOTO MPOOHOTO
3apsA/ia B AEKTPOCTATUUECKOM I10J1€e?

Kak BbIpa3uTh cCKaJIIpHOE MaTeMaTHYECKOE MOJIe MOTEHI[MAIa Yepe3 BEKTOPHOE
MaTEeMaTUYECKOE I0JIE 3JIEKTPOCTATUUECKON HANPSKEHHOCTU?

Urto Takoe HaINpsHKCHHUE, M KAKOBA €T0 CBSI3b C pa0OTOM 3JIEKTPOCTATUICCKIX CUIT?
YTo Takoe rpaIue€HT CKAJIISIPHOIO OIS ?

Kaxk BpIpa3uTh 1oJie 3J1€KTpOCTaTUYECKON HANPSHKEHHOCTH YEPE3 CKAISIPHOE T10JIE
noreHyana?

Paznen 3aKOHbI NOCMOAHHO20 MOKA
JlaﬁopaTopHaﬂ paﬁoTa <<I/13yqune 3aKOHOB NNOCTOAHHOI'O TOKa»

1. Yro Takoe MIOTHOCTb NEKTPUUYECKOr0 TOKA U cuiia Toka? KakoBa cBsI3b Mexly HUMU?
2. Uto Takoe CTOPOHHHUE CHIIBI?
3. Cdopmymupoats 3akoH Oma B quddepeHnuansHoi Gopme.
4. Yt0 Takoe COMPOTUBJICHUE y4acTKa?
5. Yro Takoe 0JHOPOIHBIN ydacTOK nenu? M300pa3uTh ero aIeKTPHIECKYIO CXEMY.
6. Yro takoe DC?
7. Yro Takoe HEOJHOPOIHBIN ydacToK Henu? M300pa3uTh ero 3JIeKTPUIECKYIO CXEMY.
8. 3ammcarp uHTErpanbHbINA 3ak0H OMa JIJ1s yJacTKa LeNU U OOBSICHUTh SHEPTreTHUECKHIA
CMBICI Ka)XKJIOTO YJICHA.
9. Uro Takoe cucteMaTHUecKas OTPEIIHOCTh U3MEPEHHUS.
10. Kakoii amnepMeTp SBISIETCS HI€TbHBIM?
11. Kaxoii BOJIBTMETp SBISCTCS UICATbHBIM?
Paspen Unmepgpepenyusn

JlabopaTopnass padora «MccinenoBanue uHTepdepeHIUN CBeTa ¢ MOMOIIbIO
ounpusmbl OpeHesisn»

N e

UYro Takoe siBNeHNE UHTEepPEpEeHIINN?

SIBISIOTCS JIM CTOSTYME BOJIHBI IPUMEPOM KOTEPEHTHOCTH?

Kakue BOTHBI HA3bIBAIOTCS KOTEPEHTHBIMU APYT APYTY?

Hamummwre BeipakeHUE HHTEPPEPESHIIMOHHOTO WICHA B CIIyYae JBYXITYyUCBOM
UHTEpEPEHIIHH.

ChopmynupyiiTe ycioBUE KOTEPEHTHOCTH JIBYX MEXAaHHUUECKUX MW PaJHMOBOH
CdopmynupyiiTe ycioBrue KOT€pEHTHOCTH JIBYX CBETOBBIX BOJIH

UYto Takoe onTuyecKuii xoa?

Cdopmynupyiite ycrnoBus HHTEp(PEPEHIIMOHHOTO MAKCUMYMa U MHHIMYMa
N3006pasute cxemy FOHTa 1 3anuimmTe BRIpaXKEHUE Pa3HOCTH ONTUYECKOTO X0/1a

. Chopmynupyiite ycrnoBue BpeMEHHON KOT€PEHTHOCTH
. 3anuImnTe BRIPAXKEHUE PA3HOCTH ONTUYECKOTO X0/1a B TOHKOU TJIEHKE MPU HOPMAJTLHOM

MMaJ€HUU IIJIOCKOM CBETOBOI BOJIHEI Ha €€ IOBCPXHOCTL.

Paspen Jugppaxuus
JlabopaTtopnass padora «HcciaenoBanne audppaxkuun Dpaynrodepa Ha
AU(PPAKUMOHHON PelIETKe»

1.

2
3.
4.
5

Yro Takoe siBIeHHE AUDpaKIIIH

Kak Ha3piBaeTcs onTuka B OTCYTCTBUU AUPpakiun?

Cdopmynupyiire npunimn [ roirenca-®Openens

OO6®bsicHuTe siBIeHUE TUPaKIUU C TOUYKH 3peHus npuHuumna [roirenca-dOpenens.
Yro takoe nudpakuus OpayHrodepa npu naJjeHUN IIOCKUX BOJIH Ha MPENsTCTBUE?



o

10.

OnpezaenuTe MIMPHUHY CBETOBOTO OTKJIMKA OT MIENU MUPUHOM 0 Mpy nmajieHuu Ha Heé
MJIOCKOM MOHOXPOMAaTHYECKON CBETOBOM BOJIHBI, UCXO/S U3 COOTHOLLIEHUS
HEONPEIEIEHHOCTEN KOOPAUHATA-BOJIHOBOE YHUCIIO.

Cdopmynupyiite npaBuio oT00pa riaaBHEIX AUPPAKIIMOHHBIX MAKCUMYMOB IIPH
mudpakunu OpayHrodepa MmI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON penéTke
Yro Takoe napametp nudpaxmun’?

Kak cooTHOCSTCS 3HAUCHHUS TTapaMeTpa Tudpakiuy B Ciydae TeOMETPUIECKON ONTUKH,
nudpakun Openens u gudpaxiuuu Opaynrodepa?

MosxHo nu nonyuuts audpaxiuio Opaynrodepa Ha chepuiyeckux BoIHAX?

Pazneant Kéanmoeo onmuueckue agieHus u JnemeHmosl KBAHMOBOU MEXAHUKU
JlaGopaTopHasi padora «3ydyeHue cieKTpa U3Iy4eHHsI ATOMA BOAOPOIA»

1.

Nk w

10.

3anumure (GOpMyJbl KOPIYCKYISPHO-BOJHOBOIO Jyaiu3Ma i 3JIEKTPOMAarHUTHOTO
U3ITyYeHUs

Kakue skcneprMeHTaIbHO YCTAHOBJICHHbBIE IOJOXKEHUS aTOMHOM ¢u3uku Hadana XX
BEKa HE MOJJAI0TCA KIACCUYECKOMY ONUCAHUIO?

Cdopmynupyiite noctynarsl bopa ans aroma Bogoposa

UYro Takoe riaBHOE KBAHTOBOE YUCIIO?

Yro Ttakoe cuexkTp?

Uro Takoe cepusl B CIIEKTpax U3JIy4Y€HHUs WIH MOTJIOEHUS aTOMaMu Bojiopoaa’?

Yro Takoe SHeprust HOHU3ALUU aTOMa BOJ10poia?

3anuIIuTe BBIPAKEHUE DHEPrUM D3JEKTPOHA B aTOME BOAOPOJA 4YEpe3 DHEPIUI0
MOHU3aLUU

3anuuTe cepuasibHyto popmyiy banbmepa

B B030yXI€HHOM aTromMe BOAOpPOJAA 3JIEKTPOH HAXOJUTCA Ha 4YETBEPTOM YpOBHE.
CKOJIBKO JINHUM NOSIBUTCS B CIIEKTPE U3IYYEHUs TaKOro aToma’?



MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPABOBAHUS POCCUICKOM OENEPAILINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIbHOE YUPEXX/IEHME BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHI MOJMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

Hanpasnenue noaroroBku: 08.05.01 CTpouTenbcTBO YHUKAIBHBIX 31aHUI U
COOpPYKECHUU

OII (mpoduiib): «CTpOUTETHCTBO BHICOTHBIX U OOJBIIEHIPOIETHBIX 3JaHUHN U
COOPYKECHUI

Kadenpa dusnka

(nanmMeHOBaHKE Kadeapsl)

MarepuaJjibl K 32a4€Ty

10 JUCIUAIUINHE busuka

(HaI/IMeHOBaHI/Ie Z[PICLII/I]'[J'II/IHLI)

Dopma npomescymouHou ammecmayuu, NPoepsowas Cnmenelb 0C80eHUs
xomnemenyuti OIIK-1, OIIK-2

Oopazen onJiera aJIs 3a496Ta

MUHUCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHMS POCCUNCKON OEEPALINU
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHUE BBICIIEI'O OBPA3SOBAHI S
«MOCKOBCKHWH NOJJUTEXHUYECKNH YHUBEPCUTET»
(MOCKOBCKUM IOJIUTEX)

®akynbTeT 0a30BBIX KOMIETEHIMH, Kadenpa «Duznkay
Jucnurumza «duzukan
O0pazoBarenpHas nporpaMma «IpoMBIIITIEHHOE U TPaXJAHCKOE CTPOUTEIBLCTBOY

Kypc 1, cemectp 1
3auém no pazoeny «Mexanukay

BUJIET Ne 1
1. ITomokeHMEe M €T0 OTHOCUTETBHOCTb.
2. AHaJ'IOFI/ISI MG)KI[y HOCTyrIaTeJ'H)HI)IM 158 BpaHIaTeJ'IBHBIM JOBUXCHUSIMHU
3. B moake maccoit 240 kr crouT 4yenoBek maccoit 60 kr. JIoaka mibIBET cO CKOPOCTHIO 2 M/C.

YenoBek MpLBITACT € JIOAKHU CO CKOPOCTBIO 4 M/C OTHOCHUTEIIBHO JIOAKU B CTOPOHY
IMPOTHUBOIOJIOXKHYIO JIBHUKCHHIO JIOAKH. Hatitu CKOPOCTH JIOAKH ITOCJIC IIPBIXKKA YCJIOBCKA.

YTBepxkaeHo Ha 3acenanun kadenpsl «dusnuka» «__ » 2021 r., mpoTokom Ne.

3aB. kadempoit / /
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Bonpocs! Aj1s1 NOATOTOBKY K 3a4€Ty 10 pasaeny « MexaHuka»

ITonoskeHue ¥ €ero OTHOCHTCEIBHOCT.

Tpaekropust. Conpukacaroniasicst OKpy>KHOCTb. LIeHTp 1 pannyc KpuBU3HBI TPAEKTOPUU

CkopocTb JBUKEHUS U €€ OTHOCUTEIbHOCTb.

VYckopenue. KacarenbHOE 1 HOPMAIIBHOE YCKOPEHHS.

JlexapToBa cucrema KOOpIuHaT.

KunemaTudeckue 3aK0HbI JBUKEHUS

[TocTymarensHOe ABMXKEeHUE aOCOM0THO TBEPA0TO Tena (ATT).
[Tonsitre cuibl. AGCOIIOTHOCTH CHIIBI B KJIIACCHYECKOW MEXaHHKE.
[ToHsITHSI pAaBHOJICUCTBYIOIIEH U COCTOSIHUS ITOKOSI.

. IlepBbIii1 3akoH HproroHa. MIHepuuanbHbIe CUCTEMBI OTCYETA.

. Bropoii 3akoH HetoTOHA 1 3aK0H BceMupHOTO TATOTEHHUS.

. IMIynibC ¥ 3aKOH €r0 U3MEHEHHS.

. Tpetnii 3akoH Hpl0TOHA M COXpaHEHUE UMITYJIbCA 3AMKHYTOW CUCTEMBI.
. Y 1apsl ¥ pa3pbIBbL.

. [lonsiTHEe cunoBOro Mo

. DnemeHTapHas padoTa U paboTa Ha KOHEUHOM I1€PEMEILEHUU.

. MOImHOCTS.

. Kunetnueckas sHeprus 1 3aKoH €€ U3MEHEHHUS.

. IloTeHunanbHbIE CUIIOBBIE MOJI M IOTEHIIMAIbHAS SHEPT UL

. MexaHnuveckasi SJHEpPIUsl U 3aKOH €€ U3MEHEHHMSI.

. KoHcepBaTuBHbIE CUCTEMBI.

. DIIEMEHTAapHBII YroJl IOBOPOTA U YIJIOBAsI CKOPOCTh

. CBs13b ME@X]ly YIJIOBOM U JIMHEMHON CKOPOCTSIMH.

. YTII0BO€ yCKOpEHHE.

. KacarenbHoe 1 HOpMalibHOE YCKOPEHUS BO BpalaTeIbHOM JIBUKEHUU
. Bpamarensnoe asuxenne ATT.

. MoMeHT umMnyabca U MOMEHT CUJIBI

. 3aKOH N3MEHEHNUSI MOMEHTA UMITYJIbCa.

. MOMEHT uMIyJIbCca U yIII0Basi CKOPOCTb. MOMEHT HHEPLIUN.

. OCHOBHOE ypaBHEHHE TMHAMUKH BpallaTeabHOro ABmkeHus ATT

. OceBble MOMEHTHI MHEPLIUU HEKOTOPHIX TEN

. Teopema Illteitnepa

. PaboTa u kuHeTHueckas SHeprusi BO BpallaTeIbHOM JBUKECHUU

. AHaJIOTHS MEXAY TIOCTYNATEIbHBIM U BpaIlaTENbHbIM JIBHKEHUSMHU.



Bomnpocsl 1J1s1 HIOATOTOBKY K 324€Ty 10 pa3aeity «JeKTPOMAarHeTH3M)

IlepBble Bonpockl OnJiera

1. Onpenenenue 3MeKTpocTaTUIecKoro mnoist. Onucanue GU3NIECKOro 3JIEKTPOCTATHUECKOTO
IOJISI C IOMOIIBIO BEKTOPHBIX noneil. [lone snekTpuueckoi HanpsxéHHOCTH. OnpeneneHue
BEKTOpA MIEKTPOCTATUUECKON HAIIPSKEHHOCTH C IIOMOLIBIO 3aKoHa KyiloHa.

2. [TpyHUMN CyNeprno3ulliy MoJjield B OTHOILICHUH HaNpsbKEHHOCTH. [lose numois.

3. Ilonstue TenecHoro yria. IloHaTre NoToka 3J1eKTpOCTaTHYECKON HAIPSHKEHHOCTH TOUEYHOTO
MCTOYHMKA B BAKYYME YEPE3 3aMKHYTYIO [IOBEPXHOCTb.

4. Teopema OcTporpajackoro-I'aycca B Bakyyme.

5. Teopema Octporpaackoro-I'aycca B Bakyyme ¥ pacu€T MoJisi OAHOPOIHO 3apsHKEHHOMN Chephl.
6. Teopema Octporpajackoro-I'aycca B Bakyyme U pacy€T noJieil OJHOPOIHO 3apsKEHHOMN
IJIOCKOCTH M BO3AYUIHOIO KOHIEHCATOpa.

7. Teopema Octporpajackoro-I'aycca B Bakyyme U pacy€T moJisi OJHOPOIHO 3apSKEHHON HUTH.
8. [ToTeHIIManbHOCTH EKTpOoCcTaTHUECKOro nois. [lonstue norennmana. Belpaxenue
CKaJIIPHOTO TIOJISI MOTEHIMAJIA Yepe3 BEKTOPHOE M0JIe HAaNpsHKEHHOCTH. BriBoa (hopMyIibl
MOTEHIMala TOYEUHOI'O UCTOYHUKA B BaKyyMe.

9. IloreHuManbHOCTD AIeKTpocTaTudeckoro nouid. [lonstue norenuuana. Boeipaxkenue
CKaJIIPHOT'O 0JIsl OTEHIMANIa Yepe3 BEKTOpHOE NoJie HanpshkéHHocTu. [lose noTennuana
OJIHOPOJHO 3apsKEHHOM cpephl B BaKyyMe.

10. IToTeHIMaIBHOCTD 3EKTpOcTaTHUECKOro nojs. [lonsaTue norenuana. Beipaxenue
CKJIIPHOTO TOJISI MOTEHIMAaJia Yepe3 BEKTOPHOE 1oJie HanpskEHHOCTH. [lonie noTeHmana
OJIHOPOJHO 3apsLKEHHOM IJIOCKOCTH B BaKyyMe.

11. IToTeHIIMaNBHOCTD 3JIEKTPOCTATUUECKOTr0 N0JIs1 B BakyyMme. [loHaTHe noTeHnnana.
BolpaskeHue ckaisipHOTo MoJjsl MOTEHIalla Yepe3 BEKTOPHOE NoJie HanpskEHHOCTH. [lone
MOTEHIMaIa OJHOPOAHO 3apsKEHHOW HUTU B BAKyyME.

12. TlonsiTHE TpaiueHTa CKAISIPHON (PYHKIIMM HECKOJIBKUX ITEpEMEHHBIX. BbipaxeHnue
BEKTOPHOT'O IOJISI HAPSXKEHHOCTHU Yepe3 CKAISIPHOE I10JI€ MOTEHIMaa.

13. PaboTa 31eKTpOCTaTHUECKOro MOJIs 10 NepeMeleHuIo TpooHoro 3apsaa. [lonstue
HaIpsKEHUSL.

14. TloTeHnanbHas SHEPTUS CUCTEMbI TOYEUHBIX U HETIPEPBIBHO PAaCIPEEIEHHBIX 3apsAI0B.
15. IloHsATHE AUAIEKTPUUYECKOM cpeabl. MexaHU3M NOJIIPU3aLUHU HETIOJSIPHOTO TUAJIEKTPUKA.
Bekrop nonsipusanuu. usnekrprudeckas BOCOPUUMUYUBOCTD JUAIEKTPUUECKON CPEBI.

16. IlonsaTne nuanexTpuyeckoil cpensl. [loTeHManbHas SHEPrus JIEKTPUUECKOT0 AUIOIBHOTO
MOMEHTa B JIEKTPUYECKOM I10JIe. MeXaHu3M MOJIIpU3aLUU HOJISIPHOTO AUIIEKTPUKA.
JusnexkTpudeckast BOCHPUMMYNUBOCTD IUAJIEKTPHKA.

17. Tlone cBsi3aHHOTO 3aps/Ja B MOJISPU30BAHHOM Au3NIeKTpuke. Teopema OcTporpaickoro-
["aycca B nuanexTpuke. BeKTOpHOE MOJI€ 2IEKTPUUECKON MHAYKIUH (3JIEKTPUUECKOTO
CMEIIEHNUs) U €€ CBA3b C MOJIEM IEKTPUUECKON HaPSHKEHHOCTH.

18. CBs13b MeXIy IEKTPUUECKOIN HAPSHKEHHOCTHIO CBOOOIHBIX 3aps/I0B B BaKyyMe U B
JUDIIEKTPUKE.

19. IlonsTHe npoBOAALIEH cpeabl. DNEKTPOCTaTUUECKUI IPOBOAHUK. Pacnipenenenue
HECKOMIIEHCUPOBAHHOTO 3apsijia Mo 3JEeKTPOCTaTUIECKOMY NMPOBOJIHUKY. DIEKTPOEMKOCTD
YEINHEHHOTO MPOBOIHUKA.

20. AHanu3 cuCTEMBI «IIPOBOJISALINI 1Iap — TOUEYHBIN 3apsi1» METOAOM 3€pKaIbHBIX
n300paxeHuii. 3a3eMIIeHHE.

21. B3auMHas 31eKkTpoEMKOCTh. [110cKuit KOHIEHCATOP U €T0 AMEKTPOEMKOCTH. CITocOObI
COEIMHEHUS KOH/IEHCATOPOB.

22. BzaumHas a51eKTpoéMKOCTh. Cheprudeckuii KOHIEHCATOP U €ro AIEKTPOEMKOCTb.

23. B3auMHas 31eKTpo€MKOCTh. [ {unnHapruyecknii KOHIEHCATOP U €T0 SIEKTPOEMKOCTb.

24. DHeprusi yeIUHEHHOTO 3apsDKEHHOTO MPOBOAHUKA, 3apsHKEHHOTO KOHJEHCATOpa U 00bEMHOM
IUIOTHOCTU YHEPTHM JIEKTPOCTATHUECKOTO TIOJIS.



25. OCHOBHbIE TIOHSTHS TEOPUU IEKTPUUECKOTO TOKA: BEKTOP MIIOTHOCTH TOKA U CHUJIA TOKA.
CBs3b MEX1Y HUMU.

26. 3akon Oma B nuddepeHnuanbHol Gpopme.

27. 3akon Oma B HTErpajibHON (hopMe i OJHOPOIHOTO ydacTka. COMpOTHBIICHHUE ydacTKa.
Crioco0bI coeTMHEHHSI COTTPOTUBIICHUH.

28. 3akon OMa B HTErpajibHON (hopMe I HEOAHOPOIHOTO ydacTKa. [lomoxkuTenpbHbIC U
otrpunatenbubie DJ{C. DHepreTuyecKuil CMbICI HHTErpaIbHOro 3aKkoHa OMa.

29. 3akon Oma aJ1s mpocToro KOHTypa. 3akoHbl Kupxroda.

30. 3axon J>xoyns-Jlenna.

Bropsie Bonnpockl 6nJ1eTOB

1. BektopHoe npoussenenue. [IpaBuiao Monyiis 1 IpaBUIIO HAIIPABICHHUS.

2. IlonsiTe MarHUTHOTO NOJIs. MarHuTHast MHIYKIUS KaK CUJIOBAsl XapaKTEPUCTHUKA MarHUTHOTO
noJisl. MarauTHas cocrasisitonias cuisl JIopeHna.

3. 3akon buo-Casapa-Jlamnaca (BCJI) B Bakyyme.

4. JIBe BEKTOPHBIE XapAKTEPUCTUKA MAarHUTHOTO 110JIS1 B MATHETUKE U CBSI3b MEXy HUMH.
Boipakenust 00bEMHON MIIOTHOCTH SHEPTUU MATHUTHOIO MOJISE B MArHETUKE

5. Ilpumenenue 3akoHa bCJI B BakyyMme: MarHuTHast HHAYKIMS B LICHTPE BUTKA C TOKOM.

6. Cuna Ammnepa 1715 IpOBOJIHUKA C TOKOM 3JIEMEHTAPHON JUIMHBI U JUIs IPSIMOTO ITPOBOJAHUKA C
TOKOM KOHEYHOU JJINHBI.

7. MarHuTHBIM MOMEHT U BO3/ICHCTBHE Ha HEIO MarHUTHOTO IOJIsI. AHAJIOTHSI MEXKAY BUTKOM C
TOKOM M MarHUTHOH CTPEJIKOH.

8. MarnuTHsii notok. Teopema OcTporpaackoro-I'aycca uiss MarHUTHOTO TIOJISL U BBIBOJIBI U3
He€.

9. Pabora cuiibl AMIiepa B cilyyae yyacTKa IPOBOJIHHUKA C TOKOM

10. Pabora cuisl AMiiepa B cilydae 3aMKHYTOTO KOHTYPa ¢ TOKOM

11. TloHsATHE HUPKYISILIMKY BEKTOPHOTO I0JIA. 3aKOH MTOJIHOTO TOKA B BAKYyM€E U B MarHETHKE.
12. [IpuMeHeHue 3aK0Ha ITOJIHOTO TOKA: MarHUTHOE MoJie OECKOHEYHO JUIMHHOIO IPOBOJA €
TOKOM B BaKyyMe.

13. IlpuMeHeHne 3aKk0Ha MOJHOIO TOKAa: MArHUTHOE T10JI€ TOHKOT'O TOPOUJIA U JTTMHHOTO
COJICHOMIA.

14. SIBnenue anexTpoMarHuTHOM MHIYKIMH. 3akoH Dapanes u npasuio Jlenna. [lonstue
00paTHOM CBS3U. 3aKOH ANEKTPOMArHUTHON MHYKITHH.

15. Ilpnannst 3/1C nHAYKIMK B ABMKYIIMXCS IPOBOJAHUKAX U B HEM3MEHHBIX KOHTYpPax
IIPOBOJHHMKOB B IEPEMEHHOM MarHUTHOM MoJie. BuxpeBoe ayieKTpudeckoe mosie U BhIpakeHne
yepe3 Hero DJ1C nHAYKIMK B HENOABUKHOM KOHTYpPE MPOBOIHUKA.

16. KonnuecTBo 3apsiaa, mpoTeKiee B KOHTYpe IPOBOJAHUKA MPU U3MEHEHUH ITOTOKOCLEIIICHUS
KOHTYpa.

17. SIBnenue camonnnykuuu. Ilousatue uaaykTuBHOCTH KOHTYpa. DJ{C CamouHayKuu. 3aKkoH
Oma 1151 yyacTKa LENH ¢ MHAYKTUBHOCTBIO. DHEPIUs MarHUTHOTO MO IPOBOJHUKA C TOKOM.



MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKOM OEJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIbHOE YUPEXX/IEHME BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHI MOJMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

Hanpasnenue noaroroBku: 08.05.01 CTpouTenbCTBO YHUKATBHBIX 3[JaHUN U
COOpPYKECHUU

OII (mpoduip): «CTpOUTETHCTBO BHICOTHBIX U OOJIBIIETTPOJICTHBIX 3/IaHUN U
COOPYKECHUI

Kadenpa dusnka

(nanmMeHOBaHKE Kadeapsl)

MarepuaJjibl K 32a4€Ty

10 JUCIUAIUINHE busuka

(HaI/IMeHOBaHI/Ie Z[PICLII/I]'[J'II/IHLI)

Oo0pa3en IK3aMeHAIIMOHHOT0 OHJIeTa

MUHUCTEPCTBO HAYKHU U BBICLIEI'O OBPA30OBAHMS POCCUNCKOM OEJJEPALIN
DOEIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXIEHME BBICIIEI'O OBPA3SOBAHIS
«MOCKOBCKHUM NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

®akynbTeT 0a30BBIX KOMIIETEHIMH, Kadenpa «Duznkar
Jucnuruimza «duzukan
O0pazoBarenpHas nporpaMma «IpoMBIIITIEHHOE U TPaXJaHCKOE CTPOUTEIBLCTBOY

Kypc 2, cemectp 2
IK3amen no pa3c)ejzy «Konebanus, 6onnvl, onmuxa, K6aHmMoseasl gbZ/IS’Z/lKCl»

BUJIET Ne 1
1. BeiHyx/1eHHbIe KoeOaHusl.

2. Mudpaxus OpayHrodepa Ha ImeIM U Ha OTHOMEPHON AU(PPAKIIMOHHON penIETKe.

3. B cmekTpe aroMapHOTO BOIOPOAA W3BECTHBI JJIMHBI BOJIH TPEX JIMHUM, MPHUHAIICKAIINX
onHOU m TOM ke cepum: A =97.26;1, =102.58; 4, =121.57 um. Haiiti AiauHBI BONH JpYyrux

JINHU B JaHHOM CIIEKTPE, KOTOPBIC MOXKXHO IMPCACKA3aTh C IOMOIIBIO 3TUX TPEX JIMHUM.

YTBepxkaeHo Ha 3acenanun kadenpsl «dusuka» «__ » 2021 r., mpoTokom Ne.

3aB. kadepoii / /




Bonpocsl 1J151 IOATOTOBKHU K IK3aMeHYy 0 pa3aenay «Pu3uka TenjaoBbIX
AIBJICHUN»

ITpenmer T/I. PaboTa u Termuio.

Tl mapamerpsl u T/] cocrosiHue.

PaBHoBecHbIe 1 HepaBHOBecHbIE T/ cocTostHus. ['a3.

Temmnepatypa kak pyHkuus pasHoBecHOoro T/ cocrosHusI.

VYpaBHenue cocrosinus. MneanbHbli ras.

Buytpennsis sneprus kak Gynxmus Tl cocrostaus: nepsoe Havano T/I.

[TepBoe navano T/ mist uaeanbHOro raza. TemIoEMKOCTH HI€aIbHOTO raza B pa3iInyHbIX

nporeccax.

VYpasuenue [lyaccona

9. TIlpomecc xoyns-Tomcona

10. ObpaTumbie 1 HEOOpPATUMBIE MPOIECCHI.

11. Bropoe nauano T/l. OuTponus.

12. S-T nuarpamma

13. Bo3pacTanue >HTPOITUHN B HEPABHOBECHBIX MPOIIECCaX N30JUPOBAHHON CUCTEMBI.

14. Yucno ABorazpo. MossipHas Macca ¥ KOJTMYE€CTBO BEIIECTBA

15. KonaencupoBanubie cpenbl. PazMepsl MoJieky.

16. Uneanbheiii ras ¢ Touku 3peHust MKT. OcHoBroe ypaBuenue MKT upeansHOro ra3a

17. Oprognueckas Teopema. 3aKOH O paBHOM paclpeielIeHUH SHEPTUH TETIOBOTO JIBHXKECHUS
B COCTOSTHUU TEIJIOBOTO PABHOBECHS.

18. BHyTpeHHsIs1 S)HEPTUS HUICATBHOTO ra3a U €ro TEIUIOEMKOCTH B PA3IMYHBIX MpoIeccax ¢
touku 3penust MKT.

19. MuKpOKaHOHUYECKOE U KAaHOHUYECKOE paclpeieIeHusI.

20. Uncna 3amojHEHHs] OJHOYACTHUYHBIX COCTOSIHUM ¥ OJHOYACTHUYHBIE (YHKIUU
pacnpeneneHus

21. Pactipenenenne MakcBeia.

22. Haubosee BeposiTHASI CKOPOCTh MOJICKYJIBI

23. CpenHsisi CKOPOCTh MOJIEKYIIbI

24. CpenHekBapaTHIHAs CKOPOCTh MOJICKYIIBI

25. Pacnpenenenue bonpimana. bapomerpuueckas gpopmyia.

26. MakpoCOCTOSIHUE H €r0 CTaTUCTUYEeCKHid Bec. CTaTUCTUYECKHIA CMBICI SHTPOITHH.

27. TenonpoBoaHOCTb. Koa(duimeHTt TenaonpoBoHOCTH

28. Nuddyszus. Kosddumument nuddysun

29. Bsazkoctb. Koagdunmenr Ba3kocTu

30. CBs13b TIPOIIECCOB TIEPEHOCA C YHTPOTTHECH

NoakowdE

®©



How

10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

27.

Bomnpocs! AJ1s1 IOATOTOBKY K 3K3aMeHy 1o pasneny «KosebaHus, BOJIHBI,
ONTHUKA, KBAHTOBasA (PU3UKA»

Juddepenunanbupie onepaTtopsl Teopuu mojis. [loTeHuuanbHble U BUXPEBbIE BEKTOPHBIE
IOJIAL.

BbeiBox 4eTBEPTOro M BTOPOrO ypaBHEHHMHM MakcBela Ha OCHOBAaHUM MaTeMaTH4ECKOU
teopemsl ['aycca

BriBox nepBoro ypasHeHns MakcBeiia Ha OCHOBaHUM MaTEMATUYECKOM TeopeMbl CTOKca
Tperbe ypaBHeHuMe MakcBeiula B cilydae CTaMOHApHOIO M HECTAL[MOHAPHOIO
pacnpezenenus 3apsaaa. Tok cMelmeHus.

Onpenenenne rapMoHUYecKuX KoseOanuil. [lepuon, yacTora, NUKIMYECKas 4acToTa, (asa.
KommiekcHoe npeacraBieHrne rapMoOHHUecKuXx kosiebaHuil. Cyneprno3uiysi rapMOHUYECKUX
KoJIeOaHU OJTHOM YacCTOTHI.

JuddepenumanbHoe ypaBHEHHE TIapMOHUYECKHUX KosebaHuid. Ilpumepsl uaeanbHBIX
KOJIEOATENbHBIX CHUCTEM: TapMOHUYECKHH OCIHHUIATOpP, KOJeOaTeIbHBI KOHTYp C
KBa3MCTAllMOHAPHBIM TOKOM. ["apMoHnYeckue KoebaHus ¢ TOUKU 3pEHUs] SHEPTUH.
OpHoMepHOE M TPEXMEpPHOE BOJIHOBOE ypaBHEHHE. BoiHa kak pelieHue OJHOMEPHOIo
BOJIHOBOT'0 ypaBHeHus. [1nockas u cepuyeckast BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Bekrtop IUIOTHOCTM TIOTOKA SHEPrMM 3JIEKTPOMAarHUTHON BOJHBI (BEeKTOp YMoBa-
[TotinTHHTA).

["apmoHnueckue BoJHBI: (Da3a, JUIMHA BOJHBI, BOJHOBOI BEKTOpP, BOJHOBAs IOBEPXHOCTb.
®da30Bast CKOPOCTh U AUCIEPCUOHHOE COOTHOLIEHUE. IHTEHCMBHOCTh TAPMOHUYECKHUX BOJIH.
[TaxeTsl rapMOHUYECKUX BOJIH. I'pyIoBas CKOPOCTb.

Bpemennas korepeHTHOCTb. Bpems korepeHTHocTH. HM3nydeHue cBeTa pealbHBIMU
ucrtouyHukamu. Llyr Bonn. /Inuna korepentHoctu. [lluprHa 4acTOTHOrO OKHa.
[IpocTpaHcTBEHHAs: KOT€PEHTHOCTh: KOT€PEHTHBIE U HEKOI€pEHTHbIE MCTOUYHUKH. [loHsTHE
Jdy4a B BOJIHOBOM ontuke. HTepdepenus AByx cpepudeckux BojH. IIpocTpaHcTBEHHBIN 1
ONTUYECKUN XOJ. YcIoBHs HHTEPPEPEHIIMOHHOIO MaKCMMyMa M MHUHUMyMa B cly4yae
JBYXJIy4€BOU HHTEp(DEpEHIIUH.

Cxema IOnra. CrnocoObl ee peanuszauuu. Pasmep mHTepdepeHIIMOHHON KapTUHBI U JUIMHA
KOI€pEHTHOCTU MCTOYHHKA U3TYy4CHHUS.

WnTepdepenius B TOHKUX IUieHKax. [1onockl paBHOW TOMIIMHBI M paBHOTO HakioHa. Kosblia
Heiotona. IlpenenbHas ais uHTEpGEpeHIMH TOJIMHA IUJICHKM U €€ CBs3b C JUIMHOM
KOT€pEHTHOCTU UCTOYHHKA U3TYUECHHUS.

[Tpunnun I'roiirenca-®penens. Meron 30H ®@penens. Jloka3aTenbCTBO Ha €ro OCHOBE
IPSIMOJIMHEMHOCTH pacIPOCTPAaHEHUs CBETA.

Hudpaxus OpeHens Ha KPYIJIoM OTBEPCTHH U JIUCKE.

Hudpakuus OpayHrodepa Ha mIEH.

Hudpaxnus OpayHrodepa Ha OJHOMEPHON peLIETKE.

Judpakuus Ha kpucTammudeckoit pemerke. @opmyna Bynega-bparra.

OpHoMepHast AMQpaKIMOHHAs pelleTKa Kak CIEeKTpaibHbIH HHCTpYyMeHT. Paspemaroras
cua.

JnarpaMMma WHTEHCHBHOCTH MOINEpeYHOM BOJIHBL. (CTeNeHb KOTEPEHTHOCTH  OCEH.
HopmanbsHble KOOpAMHATEI.

[Tomstpuzanus (Ha3zoBO-HEKOTEPEHTHBIX BOJH. 3akoH Mamtoca. YacTUUHO MOJSPU30BAHHBIN
CBET.

[Tonspuzanuss  (Ha30BO-KOTepeHTHBIX BOJH. Ilimockas. KpyroBas U AJUIMITHYECKAsS
MOJIIPU3ALIUY.

Tennosoe nznydenue. 3akon Kupxroda. AdconroTHo uepHoe Teno u pynkius Kupxroda.
BripaxkeHne CrekTpaabHO-00bEMHONW IUIOTHOCTH M3JIyYEHHsI Yepe3 CPEIHIO JHEPruio
BOJIHOBOT'O COCTOSIHUSL PE30HATOPA.

Knaccuueckuii 1 KBaHTOBBIN 10X01 K pacuery pyHkiuu Kupxroda. @opmyna [Tnanka.



28. Buemnuit porodddexr. YpaBHeHne DHHIITEHHA.

29. Dddextr Komnrona.

30. ®otonbl. KopryckynsipHO-BOTHOBOM Tyaan3M JJIEKTPOMATHUTHOTO U3ITyUSHUSI.
31. 'unoresa ne-bpoitns. Bonna ne-bpoitns

32. DKCTIepUMEHTANIbHBIE JOKA3aTEIbCTBA BOJTHOBBIX CBOMCTB MUKPOYACTHUI]

33. CrarucTrdeckuii CMbICT BOJIH MaTepuH. [loHATHE BOTHOBOM (QyHKITUN

34. Ilpunuun cynepno3unuu. CooTHOIEHHs HeonpenenénHocreil [ eisenbepra



