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1. Ileau ocBOeHNSI JUCHHUILIUHDI.

K ocHOBHBIM 1eJIIM OCBOCHUS AUCUUIUINHBI «PU3HKa» CIAEAYET OTHECTH:
— @opMHUpPOBAHHE HAYYHOTO MHUPOBO33PEHHS U COBPEMEHHOIO (hU3HUECKOTO
MBIIIJICHUS;
— MPUOOpPETeHHE TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX I W3Y4YCHUS
€CTECTBEHHOHAYYHBIX, 00MIETPOPECCUOHATBHBIX U CTICTIHATBHBIX TUCIATUTAH
K ocHOBHBIM 3a1a4aM 0CBOCHUSA TUCHUIUINHBI « DU3MKa» CIEAYET OTHECTHU:
— H3ydenue oOmed ¢u3uku B 00bEME, COOTBETCTBYIOLIEM KBaTH(PHUKAIIH
OakanaBpa

2. Mecto aucuumiuibl B cTpyktype OOII 6akanaBpuara.

Hucnunnnna «@u3nka» oTHOcUTCs K 6a3oBoit wactu (b1)6a3oBoro nukna (b1)
OCHOBHOM 00pa3oBarenbHOI mporpammbl OakanaBpuata (OOIT).

«Du3nKa» B3aMMOCBSI3aHA JIOTUYECKU U COJIEPKATEIBHO-METOJAMYECKH CO
cnenytommmu auctumanHamu OOIT

B 6azo60ii vacmu 6azoseoco yuxia (b1):
— Maremaruka,;
— TeopeTnyeckas MEXaHUKa;

B sapuamusnoii uacmu 6azoeo2o yuxna (b2):
— CtpouTenbpHas MEXaHUKA ¥ HAIC)KHOCTh CTPOUTEIBHBIX KOHCTPYKITHI

3. IlepeueHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 TUCHUIIHHE
(Moay.110), COOTHECEHHBbIE C IJIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS
00pa3oBaTeIbHOI MPOrPpaMMBbl.

B pesynbrare ocCBOeHUS AUCHUIUIMHBI (MOOYJs) y  OOydaroImxcs
bopMHpYIOTCA  CIIEAYIONIME KOMIIETEHIIMM M JOJKHBI OBITh  JIOCTUTHYTHI
CIIEAYIONINE PEe3ybTaThl OOy4YEHHUs Kak 3Tan (OPMHUPOBAHHUS COOTBETCTBYIOIIUX

KOMIIETECHITUM:
B pesyabTare
OCBOCHHS
Kon o0pa3oBaTe/IbHOI IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTeHIUH NMPOrpamMMmbl o0y4eHHusI 1O AUCHMILIMHE
00y4aroIUiica 10JIKeH
o0sazarTh




OIIK-1 CIIOCOOHOCTBIO 3HATh:
HCTI0/Ib30BaTh OCHOBHBIC ® OCHOBHBIC 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
aHanu3a u JIESITEIbHOCTH
MaTeMaTH4YCCKOI O BJIAa1€Th:
(KOMITBIOTEPHOTO) ® HaBBIKAMM HCIIOJb30BAHUS OCHOBHBIX
MOJCIMPOBaHUA, 3aKOHOB (DM3UKH U METOJIOB
TEOPETUIECKOTO U TEOPETUYECKOTO U AKCIIEPUMEHTAIBLHOIO
OKCHEPUMEHTAIBHOTO (hU3UYECKOTO MCCIICIOBAHUS B
HCCICIOBaHUs PO eCCHOHAIBHON IeATETHHOCTH
OIIK-2 CITOCOOHOCTBIO 3HATh:
MIPUMEHSTH e (pusMKo-MaTeMaTUUECKH anmapar,
COOTBETCTBYIOLLUN COOTBETCTBYIOIINI MMOCTABIEHHON
buzuko- npodeccuoHanbHOM 3a/1a4e, a TaKKe
MaTeMaTU4YeCKun METO/Ibl aHAJIM3a U MOAECIUPOBAHUA,
arnrmapar, MeTO/Ibl TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
aHanusa u WCCJICIOBAHMS, BEAYIINE K €€ PELICHUIO
MOJIEIUPOBAHHS, YMeTh:
TCOPCTUICCKOI'o 1 ® [IPUMEHSATH COOTBETCTBYIOIIUN (PU3UKO-
OKCIICPUMCHTAJIbLHOTO MaTeMaTHYeCKUM anmnapar, MeTOAbI
HcciIicA0BaHus IIPpHU aHaIu3a U MOJCIUPOBAHUSI,
pemecHnn TEOPETHUYECKOT0 U KCIIEPUMEHTAIIBHOTO
Hpod)eCCI/IOHaJIbHBIX HCCICA0BAaHUS MIPU PCHICHUU
3a1a4 npodeccuoHaNbHBIX 3a7a4

BJIAJETh:
® HaBbIKaMU MPUMEHEHUS PU3NKO-

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

4. CTpyKTypa U coepKaHue TUCUUILTHHBI.

OO611ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBisieT 10 3a4eTHBIX €IUHMUIIBI, T.€.
360 akamemuueckux uacoB (u3 Hux 308 wacoB — camocTosiTenbHas padorta

CTYJICHTOB).

Ha nmepBom Kypce B mepBOM ceMecTpe BBIJIETSETCS 2 3a4€THBIC CAWHHUIIB, T.€. 72

aKaJeMUYecKnX Jaca (U3 HuX 64 yacoB — caMOCTOSITENIbHAS paboTa CTYICHTOB).




Ha nepBom Kypce BO BTOPOM CEMECTpE BbIAETAETCS 3 3a4eTHhIE €AUHUIBL, T.€. 108
aKaJieMU4ecKnX yaca (13 Hux 92 4acoB — caMoCTOsITeIbHAs paboTa CTY/ICHTOB).
Ha BTOpOM Kypce B TpeTbeM CEMECTpe BhIIETSETCS 3 3aUeTHbIC ¢AMHUIIBI, T.¢. 108
aKaJieMHUYecKuX yaca (13 Hux 88 4acoB — caMoCTosITeIbHAs paboTa CTY/ICHTOB).
Ha BTOpOM Kypce B 4eTBEPTOM CeMeCTpe BBIACIACTCSA 2 3a4€THBIC €IUHUIIBI, T.C.
72 akajgeMHuecKux Jaca (13 HuX 64 4acoB — caMOCTOsITeNbHAsS paboTa CTYy/ICHTOB).
Pacmipenenenrie ayAMTOPHBIX YacoB IO BUIAM 3aHSATHI MPOU3BOAUTCA

CJIETYIONITUM 00pa3oM.
IlepBrlii ceMecTp: JEKIIUK — 2 Yaca, Ja00opaTopHbIe pabOThI — 2 Yaca, CEMUHAPHI U
paKTHYECKHE 3aHATUA — 4 yaca, popma KOHTPOJS — 3aUéT.
BTopoii cemecTp: jekiuu — 4 yaca, 1abopaTopHbie paboThl — 6 4YaCOB, CEMUHAPHI U
MPaKTUYECKUE 3aHATUS — 6 4acoB, (hopMa KOHTPOJISI — IK3aMEH.
Tpetnii cemectp: nekuu — 4 gaca, mabopaTopHbie pabOTHI — 8 YaCOB, CEMUHAPHI U
MPaKTUYECKUE 3aHATHS — 8 yacoB, (hopMa KOHTPOJISI — 3aUET.
YeTBEPTHIN ceMecTp: JICKIIUU — 2 Yac, JabopaTopHbIe padoThl — 4 yaca, CEMUHAPBI
U TIPaKTUYECKHUE 3aHATUS — 2 Yaca, (hopMa KOHTPOJISI — IK3aMeEH.

CtpykTypa U cojaepxaHue AUCHUILUIMHBI «Du3uka» Mo CpokaM U BHUAAM
paboTel oTpaskeHsl B [Ipunoxenun 1.

Coaep:xkanue pas3aeioB TUCHUIITHHBI
IIepBbIii cemecTp

1. BBegenue B puznueckuii 1a00paTOpPHbIA NPAKTUKYM
[Ipssmbie u KocBeHHBbIC (u3myeckue usMepeHus. OOpaboOTka pe3ynbTaTOB
U3MEPCHHI U YKCTICPUMEHTAIBHBIE TIOTPEITHOCTH

2. KuHemMaTHKa MOCTYNAaTeIbHOI0 ABUKEHHUS

@usnuecknuii BekTop. Ilonsarne opra. Teopus otHocuTenpHOCTH [ anumes.
[lonoxxenne W €ro OTHOCHUTENIBHOCTb. TpAacKTOpuss MATEPUAIBHOW  TOYKH.
Comnpukacaromascsi MIOCKOCTh U COINPHKACAIOIIAsACd OKPYKHOCTb. DJIEMEHTapHOE
NIEPEMEIICHUE U AJIEMEHTAPHBIN MyTh. CKOPOCTh IBUKEHUS U €€ OTHOCUTEIBHOCTD.
[IpyHIMO cynepno3ulMKu JIBHKEHUU. YckopeHue. KacarenmpbHOe W HOpMalIbHOE
yckopeHus. JlekaproBa cuctema KoopauHaT. KuHemaTnueckue 3aKOHbl JIBHKEHUS.
[TocTynmarensHoOe nBMKEHUE aOCcOM0THO TBEpAOTO Tena (ATT).

3. Ill/lHaMl/lKa MOCTYNMaTeJIbHOI0 IBUKCHUSA



[Tonsitue cuiibl. AOCONIOTHOCTD CUJIbI B KJIAacCMYEeCKOM MmexaHuke. [lonsTus
PaBHOAECUCTBYIOLIEW U cOoCcTOsIHUS MOKOos. [lepBbiii 3akoH HeroroHa. MHepumnanbHbie
cucrembl orcuéra. Bropoii 3akoH HprotoHa n 3akoH BecemupHoro tsarorenus. Ummnynsc
Y 3aKOH €ro u3MeHeHus. Tperui 3akoH HproTOHA ¥ COXpaHEeHHe UMITYJIbca 3aMKHYTOU
cucteMsbl. L{eHTp Macc cuctemsl. Y 1apbl U B3pPbIBHI.

4. PaGoTa U JHeprus B MOCTYNATEJIbHOM JIBUKEHUH

[Tonsitue cuioBoro moisi. DieMeHTapHas pabora U paboTa Ha KOHEYHOM
nepeMereHnd. MomHocts. Kunetnueckas sHeprust 1 3akoH €€ u3MeHeHus. Teopema
Kénura. [ToTeHIIManbHble CUIIOBBIE NOJIS M IOTEHLMANIbHAS SHEPTUsl. 3aKOH U3MEHEHUS
IIOTCHIMAJbHOW JHepruu. HemoreHuumaneHsle cuinoBble moia.  llome  cun
CONIPOTUBIICHUS KaK NPUMEpP HENOTEHUHAJIBHOIO CHJIOBOTO MoJiA. MexaHudeckas
DHEPIUs U 3aKOH €€ n3MeHeHus1. KoHcepBaTUBHbBIE CUCTEMBI.

5. KunemaTtuka BpamaTejJbLHOr0 IBHKEHHUS

DJIeMEHTapHbIM Yros TOBOPOTa M yIJoBasg CKOpPOCTh. CBSA3b MEXIy
AJIEMEHTApHBIM YTJIOM IMOBOPOTA U 3JIEMEHTapHbIM IepeMenieHueM. CBsA3b MEXKIY
YIJIOBOM M JJMHEWMHOM CKOPOCTSIMU. YTJI0BOE yCKopeHue. KacarenbHoe 1 HOpMaibHOE
YCKOpEHUsT BO BpallaTelibHOM JABWKEHUU. BpamarensHoe nBuxenne ATT.
CooTHOIIIEHUE MEK Ty BpalllaTeIbHbIM U OCTYNATEIbHBIM ABUKCHUSIMHU.

6. luHAMHKA BPalIaTe/IbHOTO ABUKEHUS

MOMEHT UMITyJIbCa U MOMEHT CHJIbI. 3aKOH M3MEHEHHUSI MOMEHTa MMITYJIbCA.
OTHOCHUTENLHOCTh MOMEHTa HMMIyJbca. MOMEHT HMMIYJbCa U YTJOBasi CKOPOCTb.
MowmenT nnepuuu. OCHOBHOE ypaBHEHUE AMHAMUKU BpauiaTenbHoro asumxenus ATT.
OceBble MOMEHTHI HMHEpIMHM HEKOTOphiXx Ten. Teopema Illtelinepa. Pabota wu
KMHETUYECKAs DHEPTUs BO BpAIlaTEIbHOM JABHKEHMHU. [Ipernieccus. AHAIOTUs MEXIy
MOCTYNATEIbHBIM U BpallaTeIbHbIM ABUKECHUSIMHU.

Bropoiu cemectp

7. OcHoBbl TepmoauHamuku (T/I)

[Ipenmer T/I. Pabota u terno. T/ mapametpst u T/] coctosnue. PaBHOBecHbIe
u HepaBHOBecHbIe T/ cocTostnus. ['a3. Temnepatypa kak QyHkiusi paBHoBecHOT0 T /1
COCTOSIHUA. YpaBHEHHME COCTOsHMs. MpeanbHblii ra3. BHyTpeHHSAsS SHEprus Kax
¢byukius T coctosnus: nepoe Hauvano T/[. TemnoémkocTH maeanbHOro rasa B
pasznuuHbIX npoueccax. O0patumele U HeoOpaTuMble npoiecchl. Bropoe nauano T/I.
OHtponus. Bo3pacTaHue SHTPONHMHM B HEPABHOBECHBIX IPOLIECCAX H30JMPOBAHHOMN
CUCTEMBI.



8. OCHOBBI MOJIEKYJISIPHO-KMHETH4YeCKOi#i Teopuu cTpoeHust BemecTa (MKT)

Yucno ABoraapo. Pazmepsl Mosieky:1. Dproauueckas TeopeMa. 3akoH O paBHOM
pacnpeeneHuy YHEPTHH TEIUIOBOIO JBUKEHHS B COCTOSIHHM TEILUIOBOI'O PAaBHOBECHSI.
Nneanbubiit a3 ¢ Touku 3pennss MKT. BHyTpeHHss 3HEPTUs MACaIbHOIO Ta3a U €ro
TEIUTIOEMKOCTH B PA3JIMYHBIX ITporeccax ¢ Touku 3peHuss MKT.

9. D1eMeHTHI cTaTHCTHYECKOH PU3UKH

MUKPOKaHOHNYECKOE U KAHOHUYECKOE pacipeaeneHus. Yucna 3arnonHeHus
OJTHOYACTHUYHBIX COCTOSHUH W OAHOYACTUYHBIE (DYHKIHUU pacmlpeesieHusl.
Pacnpenenenne Makcsemna. Pacnipenenenuwe bonbpumvana.  bapomerpruueckas
¢dopmyna. Pacnpenenenne ['nb60ca. MakpococTosHUE U €r0 CTaTUCTUYECKUI BeC.
CraTucTHYeCKHii CMBICI SHTPOIIUH.

10. siB1enus mepeHoca

ITonarue nokanpHOro TJI paBHOBecus. BpIpaBHMBaOIME ITIOTOKA H
BEKTOPbl IUIOTHOCTH MOTOKOB. (Ciab0 HEpPaBHOBECHBIE CUCTEMBI B JIMHEHHOM
pexume. Koadpduuumentsl nepenoca. JnmHa M BpeMs CBOOOZHOro mpooera.
BeipaxkeHnue KO3 UIIUEHTOB repeHoca qyepes MHUKPOCKOIINYECKUE
XapaKTEpUCTUKU MOJIEKYJIbL. SIBIECHUs IEpeHOCA U SHTPOIIHSL.

Tpernii cemectp

11. Hanpsa:xkéHHOCTD 3JIeKTPOCTATHYECKOT0 MO0JIsI

DneKTpuYecKuid 3apsa] KaK HCTOYHUK 3JEKTPOCTATUYECKOrO MOJIsl. 3aKOH
Kynona. Ilpunnunel OnuskoaedicTBus U janbHozeicTBus. [lonsTHe (usnyeckoro
noJid. JIEKTPOCTATUYECKOE TMOJE€ KaK YacTHbIM ciy4yall (U3MYECKOro mMoJsl.
MaremaTudeckue moJist Kak Crioco0 ONMMCaHus HEIPEPHIBHO pacipeAcIEHHON MaTepHH.
Hanpsx€HHOCTP KakK CHJIOBAas XapaKTEPUCTUKA AIEKTPUYECKOTO mnoiist. [IpuHiumn
CYHEPHO3ULIMNA DIIEKTPUYECKUX IIOJIE B NPUMEHEHMH K Hanpspk€HHocTH. [lose
munolis. OCOOCHHOCTH CHJIOBBIX JIMHUN TOJSHAMPSKEHHOCTH AJIEKTPOCTATHIECKOTO
nosisi. [lotok BekTopa Hampspk€éHHOCTH. Teopema Octporpanckoro-I'aycca (OI) B
Bakyyme. [Ipumenenne teopemsl OI' i pacuéra HaNpsHKEHHOCTH paclpeaeaEHHbIX
HMCTOYHUKOB.

12. TloTeHuMad 3J1eKTPOCTATHYECKOTO TOJIsI

[ToTeHManbHOCTh  3JEKTpocTaTHUeckoro  monsd.  IloreHmman — Kak
DHEPreTUYeCKass XapaKTepUCTUKA JJIEKTPOCTAaTUYECKOro mojsd. CBA3b  MEXIYy
HANpsDKEHHOCTBIO M MOTEHUMANOM. [IpuMHIMI Cynepno3uuuy 3JIEKTPOCTATHUYECKUX
noJiel B mpuMeHeHnu K norenuuany. Hanpsoxkenue. PaboTa snekTpocTaTHUeCKUX CUIT
Ha MepeMEILEHNHU IPOOHOTO 3apsiia. DHEPTUSI CUCTEMBI 3apsI0B.



13. JInnJjiIeKTPUMKH U MPOBOAHUKHU B YJIEKTPOCTATHKE

Jusnexrpuueckas cpena. [Tonspuzanus. Jlusnexktpruueckas
BOCIIpUUMYMBOCTh.  Teopema OI' B nudnekTtpuke.  [usnekrpuueckas
MIPOHULIAEMOCTb. DIEeKTpUIeCcKOe CMEILICHUE (MHAYKIHS). ITonsiTue
AIEKTPOCTATUYECKOIO MPOBOJIHUKA. Pacnipenenenue 3apsa 1no ero noBepXHOCTH.
OnekTpuyeckas €MKOCTh YEIWHEHHOIO NPOBOAHMKA. B3ammHas €MKOCTh NBYX
poBOJHUKOB. KoHIeHCAaTOPBhI. DHEPTHS 3JIEKTPUUECKOTO TOJIA.

14. 3aKOHBI MOCTOAHHOIO TOKA

Bekrop mnotHoctu Toka. Cuna Toka. 3akoH Oma B auddepeHmaibHoM
dbopme. YaenbHOe conpoTuBieHUE cpenbl. 3akoH Oma B MHTErpaibHOU dopme.
ComnpoTuBiieHHE ydacTka 1enu. Diuekrpoapwxkyias cuna (3/1C) yuactka. 3akoH
Jxoyns-Jlenua B uaTerpasibHOM 1 B A depeHinanbHoi hopmax.

15. MarneTusm

MarHutHOe MOJ€ W €ro BO3JEWCTBUE Ha JBIXKyluecs 3apsanapl. Cuia
Jlopennia. MarnutHas wuHaykuud. Cuna Awmmnepa. MarouTHelii MOMEHT U
BO3JCHCTBME HA HETO MArHUTHOIO MOJIA. VICTOUHMKH MAarHUTHOTO TTOJ1s1. 3aKOH bro-
CaBapa-Jlanutaca. Maruuthablil notok. Teopema OI' st MarauTHOTrO nosia. Pabora
cuibl AMIiepa. 3aKOH MOJHOro Toka U (u3ndeckas Teopema CTOkca B BAKyyMe U B
MarHetuke. Hanpspk€HHOCT, MAarHUTHOTO TOJIsl. MarHuTHasi BOCIIPUUMYUBOCTh U
MarHuTHas MPOHUIIAEMOCTh. JIMHEHHbIE MarHeTUKH (Qua- U MapamMarHeTUKH) U
HEeJIMHEHHBIN MarueTuku (heppomarnetukn). HamarununBanue peppoMarHeTHKOB:
KpUBasi HayaJlbHON HAMarHWYEHHOCTH, MpeAesibHas W HENpelesibHbIe MEeTIu
ructepesnca. JKECTKHE U MATKHE MAarHETUKH.

16. DyeKTpOMAarHUTHAS HHIYKIUS

3akon @apanes u npaBwio Jlenna. BuxpeBoe 3IEKTpUYECKOE TIOJE.
Camounaykuus. IlepexonHble mnpouecchl B 3JIEKTPUYECKOM I[eNu. DHEPrus
MarHMTHOTO MOJIS.

YeT1BEPTHIN ceMecTp

17. YpaBHenuss MakcBeJuia

Huddepenumansupie onepatopbl Teopuu moJid. MHTerpanbHble TEOpEMBI
teopun noiist: ['aycca u Crokca. IloTeHUIMAbHBIE U BUXPEBBIE BEKTOPHBIE MOJIS.
CBeneHuE MHTErpajIbHBIX YPaBHEHUN 3JIEKTpOMarHeTusMa kK auddepeHaibHbIM
ypaBHeHUsM Makcseina. Tok cMelenus.



18. Kosie0anus

["apmonunueckue KoJIeOaHusl. HuddepennuansHoe YpaBHEHHE
rapMOHUYECKUX KoJieOaHWil u ero oOuiee pemieHue. BekTopHoe mpeacTaBieHUE
rapMoHn4YecKknx QyHKIUNA. MexaHndeckne MasTHUKH. VeanbHbIi KoJieOaTeIbHBIN
KOHTYp. [apMoHHMuYeckue KojaeOaHWs C DHEPreTHYEeCKOW TOYKH 3pPEHUS.
3atyxawonme koseOaHusi. BeHyXIeHHbIE KoJjieOaHus. Pe3oHaHC aMIUIUTYbI.
Pe3onaHc ckopoCTH. AMIUIMTY/ A MOTJIOMIEHUS U aMIUTUTY1a TUCTIEPCUH.

19. Bosinbl

Bo3mymienuss mexanuueckou cpeanl. BomHOBoe ypaBHeHHe. BwiBoa
BOJIHOBOT'O ypaBHEHHUs U3 ypaBHEeHHM MakcBeiuia. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. ['apmonnueckne BoyiHBL. Da3oBas CKOpOCThb. JlnmHa BosHBL BosHOBOU
BEKTOp. IHTEHCUBHOCTh TAPMOHUYECKON BOJHBIL. [lakeThl TapMOHMYECKUX BOJIH.
['pynmoBas ckopocTs. J[JInHa KOTEpEHTHOCTH. BpeMst KOTepEeHTHOCTH.

20. UuTepdepennus

SIBnenune untTepdepeHuuu. KorepenTHele uctounuku. HeoOxoaumble u
JIOCTATOYHBIE YCIOBUS KOT€PEHTHOCTH UCTOUHUKOB. MIHTeppepenus chepuiueckux
BOJIH. OnTnyeckuid Xo. Y coBUs HHTEP()EPEHIMOHHOTO MAKCUMyMa U MUHUMYMa.
VYcnoBue BpeMeHHOH korepeHTHOCTH. Cxema IOura. MHTepdepeHuns B TOHKUX
mnénkax. Konbna HeroTona. [IpocTpaHcTBEHHAs KOTEPEHTHOCTb.

21. Judpakuusi

SABnenue nudpakmuu. [lpunnun [roirenca-Openens. 3oHbl DpeHens.
[IpssMONTMHEMHOCTH pacHpoCTpaHEHUs CBETa B OJHOpOAHOU cpexae. udpakius
@peHenss Ha KPYIJIOM OTBEPCTHHU. Y CJIOBHE TI€OMETPUYECKOM OINTHKU. Y CIOBUE
mudpakuun Opaynrodepa. Judpakuns Opaynrodepa Ha 1€ U HA OJTHOMEPHOU
mugpakuronHo pemérke. Judpakmus PpayHrodepa Ha KpucTaax. Y CIOBUE
Bynbga-bparra. Paspemaromas crnocoOHOCTh  AUGPAKUMOHHOM  PEHIETKU.
AnpTepHaTHBHOE pUHIUITY [ foiirenca-OpenHens onucanue TMPPaKIun: TapameTp
mudpakmmn. udpakaus Opaynrodepa cxoasmuxcst BoiaH. Onucanue audpaxiiu
®payHrodepa mIoCKUX BOJH C IOMOIIBI0 COOTHOIIEHUS HEONPEIEIEHHOCTEH.

22. Moaspusanus

[TonepeyHocTs BOJH W  NOJSPU3ALMOHHBIE fABJIEHUs. Juarpamma
WHTEHCUBHOCTU. Marpuila KOT€PEHTHOCTH M CTENEHb KOTEPEHTHOCTHU OCEH.
Hopmaneubie koopauHathl. Ilonspusamuss B (Ha30BO-HEKOTEPEHTHBIX BOJIHAX:
HETNOJISIPU30BAaHHBIM  CBET; IUIOCKOMOJISIPU30BAHHBIM CBET; 3aKOoH Maioca;



YaCTUYHO MOJsipU30BaHHbIN cBeT. [lomspuzanus B (a30BO-KOTEPEHTHBIX BOJHAX:
JeBas U IpaBasi JJLIMIITHYECKAs OJSIpU3aLusl; KpyroBas nosispusanus. OnTuyecku
akTuBHbIe cpenpl llomsapusanvonHsle MeTOABI: 3aKOH bprocrepa; aBOHHOE
JIy4eNpesIOMIICHUE; TUXPOU3M.

23. KBaHTOBOONITHYECKHE SIBJIEHHS

TeroBoe wu3mydeHune. DHepreTHdeckass CBETUMOCTh, OCBEHMIEHHOCTh H
MOTJIONIAONIAs  CTIOCOOHOCTh. PaBHOBECHOE TEIIOBOE W3IyUYeHHE W 3aKOH
Kupxroda. ®ynkuus Kupxropa u abcomtotHo uépHoe Tteno (AUT). 3akon
Credana-bonbumana, 3akonsl Buna. ®opmyna Ilnanka. Buemnuit pororddexr.
O¢pdexr Komnrona. @ortonsl. KopmycKylnsipHO-BOJHOBON  Iyallu3M ISt
AJIEKTPOMATrHUTHOTO U3TyUCHHUS.

24. Jj1eMeHThl KBAHTOBOM MeXaHUKH
AtoMm Bopopoaa o bopy. ['maBHoe kBantoBoe unciio. CepuanbHas hopmyiia

banemepa.

I'mnoreza  pme-bpoitna.  Bonna — ge-bpoins. DkcnepuMeHTalbHBIE
JI0Ka3aTEIbCTBA BOJHOBBIX CBOMCTB MUKpoYacTull. CTaTUCTUYECKUN CMBICI BOJIH
matepuu. Ilonarue BonHOBOWM ¢yHkuuu (B®). Ilpunnun cynepno3unuu.
CooTtHomieHust Heonpeaenennoctei ['eiizenodepra.

Atom Bopopona no HIpenunrepy. OpOuTanbHOE U MarHUTHOE KBAaHTOBBIE
yucaa adnekTpoHa. CnuH anekTpoHa. MexaHWYecKMd W MarHUTHBIA MOMEHTBI
MHOTr03JIeKTpoHHOTO aroma. Ilpunnun Ilaymu. PacnpeneneHue 31€KTPOHOB 1O
DHEPreTUYECKUM YpOBHAM. @Pusnyeckas OCHOBAa NEPUOAMYECKON CHUCTEMBI
a1eMEeHTOB MeHzeneena.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Metonuka mnpenoaaBaHus AUCHMILIUHBL «DuU3HMKa» TpeaycMaTpuBaET
UCIOJIb30BaHUE PA3IMYHBIX (OPM TMPOBENEHHUS TPYIIOBBIX U WHAMBHIYaTbHBIX
ayJUTOPHBIX 3aHATUH B COYETAHMM C BHEAYJUTOPHOM paboTOMl C LENbio
(dbopMupOBaHUS U PA3BUTHUS MPOPECCHOHATBHBIX HABBIKOB CTYICHTOB.

1) MU3noxkeHue JIGKIMOHHOTO  Marepualia T[O  psay  Pa3JliesioB
conpoBoxaaercs npesenranusamu Microsoft Office Power Point, Bxirouaromumu
UCTIOJIb30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJIENEH, BUPTYyaTbHBIX
IKCIIEPUMEHTOB.

2) B xome yekiuili MpPOBOSTCS JIEMOHCTPAIMOHHBIC 3KCIEPUMEHTBI C
UCITOJIb30BAHUEM IKCIIEPUMEHTATLHOM 0a3bl Kadeapsl.



3) CryneHTsl BBINOJHAIOT J1a0OpaTOpHBIE PpabOThl  (HU3HUECKOTO
IpakTUKyMa B JlabopaTopusix Kadeapsl «Pusuka». YueOHble MaTepuaibl 1Jis
CaMOCTOSITENIbHOM pabOThl 1O MOJATOTOBKE K JOMYCKY U K 3aIUTE JIaOOpaTOPHBIX
paboT CTYAEHTHI MOTYT MOJy4YaTh IUCTAHIIMOHHO C caiiTa Kadeapsl.

4) TlpoBepka pe3ydbTaTOB BHEAYAUTOPHOW pabOTBI  CTYJIEHTOB
OCYILECTBISIETCS C MOMOIIBIO YCTHOTO OIMpPOCa, 3allUThl JTa0OpaTOPHBIX padoT, a
TaKKe CAa4M 3a4€Ta U DK3aMeHa.

6. OnleHOYHbBIE CPeACTBA JJIA TEKYIEero KOHTPOJISI yCIeBaeMOCTH,
MPOMEKYTOUYHOI aTTeCTAMHU 10 HTOTaM OCBOEHHUSI TUCIIHIIJIMHBI H Y4eOHO-
MeTOAMYECKOoe 00ecneYeHHe CaMOCTOSITeIbHOI padoThI CTYI€HTOB.

B mponecce oOydyeHUs HUCHONB3YIOTCS CIEAYIOIIME OLIEHOYHBIE (POpMBbI
CaMOCTOATENbHON pabOThl CTY/IEHTOB, OLEHOYHbIE CPEJCTBA TEKYIIETr0 KOHTPOJISA

YCIIEBAEMOCTH Y ITPOMEKYTOUYHBIX aTTECTALINAN:

B nepBoM cemecTpe

— BBINOJHEHUE U 3alUTa JBYX JIJAOOPATOPHBIX PabOT M0 MEXAHUKE;
— IPOBEJEHUE YCTHBIX OIPOCOB;
— 3a4€T 1o paszaeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBINIOJIHEHHE M 3allUTa JABYX JaOOpaTOpHBIX padoT Mo (HU3MKE TEIIOBBIX
SIBJICHUH,

— IPOBEJAEHUE YCTHBIX OIPOCOB;

— 3K3aMEeH Mo pazaeny «Pu3rka TeIIOBbIX SIBICHUI.

B Tperbem cemecTpe

— BBINIOJIHEHUE U 3aILMTa JBYX JA0OPATOPHBIX PadOT IO 3JIEKTPOMArHeTU3MY;
— MPOBEJICHUE YCTHBIX ONPOCOB;
— 3a4€T N0 paszeny «JIEKTPOMArHETU3M»

B yeTBépTOM cemecTpe

— BBIMIOJTHEHUWE M 3alllMTa JBYX JIA0OPATOPHBIX pPabOT MO ONTHKE W OJHOU
nabopaTopHO#l pabOTHI IO KBAHTOBOH (DU3HKE;

— TIPOBEJICHHUE YCTHBIX OMPOCOB;

— 9k3aMmeH 1o pazneny «KoneOGaHusi, BOJTHBI, ONTHUKA, SJEMEHTHI KBAaHTOBOW
bu3UKN»



OO6pa3upl 3aaHuid NI MPOBEJICHHUS TEKYIIEro KOHTPOJISI: BOMPOCOB IS
YCTHOTO OIPOCa, TECTOBBIX 3aJIaHUM, BOIIPOCOB JIJIs 3a4€Ta M SK3aMEHOB, a TaK JKe
OWJIETOB /I 3a4€Ta M IK3aMEHOB NMpUBeACHBI B [IpuioxxeHun 2.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB /JIf POBEIeHUS MPOMEKYTOUHOM ATTeCTAlMHU
00y4aromuxcs no JMCUUILINHE (MOIYJIIO).

6.1.1. IlepeyeHb KOMIIETEHIMH € YKa3aHWeM 3TAanoB ux GopMupoBaHus B
npoiecce 0CBOCHNUs 00pa3oBaTeIbHONH MPOrPaMMBbI.

B pesynbrare ocBOEHUS TUCHMIUIMHBL (MOAYs1) GOPMUPYIOTCS CIEAYIONTUE

KOMIIETEHIIU U
Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloIIUiiCs
KOMIIeTeHIHH JA0JI2KeH 00J1a1aTh

OIIK-1 CIIOCOOHOCTBIO UCIIONIB30BAaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUTUIAH B IPO(ECCUOHATBHON ACSITEIbHOCTH, IPUMEHSTH METO/TbI
MaTEeMaTUYECKOTO aHallu3a U MaTeMaTUYECKOTO (KOMITbIOTEPHOTO)
MOJICJIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIIBHOT'O UCCIIEOBAHUS

OIIK-2 CIOCOOHOCTBIO MPUMEHSTh COOTBETCTBYIOIINN (DU3UKO-MAaTeMAaTHUYECKUI
amnmnapar, METO/Ibl aHAJIN3a U MOJEIUPOBAHMS, TEOPETUUECKOTO U
AKCTIEPUMEHTAIILHOTO UCCIIE0OBAHUS TIPH PEIICHUHU TTPOPECCHOHATBHBIX
3a/1a4

B mporiecce ocBoeHust 00pa3oBaTebHON TPOTrPaMMbI JJaHHBIC KOMIICTCHITHH,
B TOM YHUCJI€ WX OTACIBbHBIC KOMIIOHCHTHI, (POPMHUPYIOTCS IOATAITHO B XOJE
OCBOCHHMSI OOYYAIOMIMMUCS JUCHUIUIMH (MOJyJIel), TMPAKTUK B COOTBETCTBHH C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM Ipa@uKoOM yueOHOTO MpoIiecca.

6.1.2. Onucanue noka3areJjieid ¥ KpUTEpHeB OLICHMBAHUS KOMIICTEHIIU,
(opMupyeMBbIX 110 UTOraM OCBOCHUS JUCHUILIHHBI (MOAYJISA), ONMCAHUE HIKAJ
OllCHNBAHMSA

[loka3aTenemM OLICHMBAaHUS KOMIETEHIMI Ha pPa3IUYHBIX JTanax MX
(bopMHUPOBaHUS SBIISAETCS JOCTHKEHIE 00YUYaIOUTMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB
oOy4yeHus 0 JUCHUILTUHE (MOAYIIIO).

Iloxa3artesn Kpurepun onennBanns




2

3

4

OIIK-1 — ¢cnoCOOHOCTBHIO MCII0JIb30BATh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX
AMCHUILIMH B IPO(eCCHOHANBHOMN AeTeJIbHOCTH, IPUMEHATH METO/AbI
MaTeMaTHYeCKOr0 AHAJIN3a M MATEMATHYEeCKOr0 (KOMIILIOTEPHOI0) MOIeJIUPOBAHUS,
TEOPeTHYECKOro U IKCIEePUMEHTAJIBLHOI0 UCCIeI0BAHUSA

3HATh: OObyuaromuiics OObyuaromuiics OOyuarommuiics OO6yuaromuiics
OCHOBHBI€ 3aKOHBI | JEMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPUPYET JEMOHCTPHUPYET
(U3UKK ¥ METONBI | TOTHOE HE3HAHHE | HETOJIHOE YacTUYHOE MOJTHOE
TEOPETUYECKOTO U | WU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
9KCIEPUMEHTAIIBH | HEAOCTaTOYHOE CIEAYIOMINX CIICAYIOIINX CIIEAYIOIINX
oro (\M3MYECKOro | 3HaHUE OCHOBHBIX | 3HAHWIA: 3HAHHE 3HAHW: 3HAHHE 3HAHUI: 3HaHNE
HCCIIEI0BaHUS 3aKOHOB (PM3UKU U | OCHOBHBIX OCHOBHBIX OCHOBHBIX
METO/OB 3aKOHOB (PM3UKH | 3aKOHOB (DM3WKH | 3aKOHOB (DM3WKH
TEOPETUYECKOTO U | U METOJIOB U METOJIOB Y METOJIOB
OKCTIEPUMEHTAIILHO | TEOPETHYECKOTO | TEOPETUYECKOTO U | TEOPETHYECKOTO U
1o (PU3NIECKOTO u 9KCHEPUMEHTAIBH | 3KCIIEPUMEHTAIbH
WCCIICIOBAHUS OKCIIEPUMEHTANb | Oro QU3UYECKOro | oro (PU3UIECKOro
HOT'O HCCIIeIOBaHUS UCCIIeIOBaHUS
¢buznueckoro SIBIISIETCS SIBJISICTCS TIOJTHBIM
UCCIICIOBAHUS HE | IOJIHBIM, HO 1 TI03BOJISIET
SBIISIETCS JIOITyCKAalOTCSl PacKpHITh
TIOJIHBIM, HE3HAUUTEIIbHBIE | MCCIEAYEMYIO
oOyJatomuiics OIIINOKH, TEMY BO BCEH
WCTIBITHIBAET HETOYHOCTH, MOJTHOTE.
3HAYUTENLHBIC 3aTpyIHEHHS IPU
3aTpyAHEHUS IPU | aHAJTUTUYECKUX
OTIepUPOBAHUH oTepanusXx.
MOYEPITHYTHIMH
3HaHUSIMH U TIPH
uX IepeHoce Ha
HOBBIE CUTYAIIWH.
yMeThb: Obyuaromuiicst He | OOyuaromuiics Oobyuatomuiics OO0yuaromuiics
WCTOJIB30BaTh yMeeT HJIH B JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHPYET
OCHOBHBI€ 3aKOHBI | HEIOCTATOYHOM HETIOJIHOE YaCTUYHOE MOJTHOE
(U3UKU ¥ METOMIBI | CTETIEHH YMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TEOPETUYECKOTO U | MCIOIB30BATh CIIEYIOIINX CIICAYIOIINX CIIEAYIOIINX
SKCIIEPUMEHTAIbH | OCHOBHBIC 3AKOHBl | YMEHHM: YMEHUI: YMEHUI:
oro ¢pu3n4ecKkoro | (HU3MKM M METOABI | MCIIOJIB30BATh HCIOJIb30BaTh HCIIOJIB30BaTh
WCCIIC/IOBAHNS B | TEOPETUYECKOTO U | OCHOBHEIC OCHOBHBI€ 3aKOHBI | OCHOBHBIE
po(ecCHOHaNbH | SKCHEPUMEHTANBHO | 3aKOHBI GU3UKK U | QU3UKHM M METOAB! | 3axOHEI u3uku
Ol IEATENFHOCTH | TO (PU3UUECKOTO METO/IbI TEOPETHYECKOTO M | 11 proro iy
UCCIICIOBAHUS B TCOPETHYECKOrO | OKCHEPUMEHTANILH. | o oryryecioro
npoecCHOHAILHO | U oro (U3NIECKOro "
| IesTenbHOCTH IKCTIEPUMEHTAIb | MCCIIEIOBAHUS B
HOTO npoeccuoHaIbH OKCIHCPUMCHTAI
¢dusugecKoro oit nestenprocTn. | PHOTO
HCCIIEIOBAHUS B VYMeHHs OCBOEHBI, (pusnueckoro
npodecCHOHANBH | HO IOIYCKAarOTCs HACCICAOBaHNUA B
Ol IEATENILHOCTH. | HE3HAUMTENbHBIE | TIPOPECCHOHAND
Homyckatorcs OIIIHOKH, HOU
3HAYUTENbHBIC HETOYHOCTH, JIeSITeITBHOCTH.
omnoKH, 3aTPYHEHUS IPY | CBOGOIHO
MIPOSIBIISIETCS AHATTUTUIECKUX orepHupyeT




HEJIOCTATOYHOCTh | OTepaIusix, npUOOPETEHHBIMU
YMEHUH, N0 pAly | HEPEHOCE YMEHUN | YMEHUSIMH,
nmokasarerei, Ha HOBBIE, NPUMCHSET UX B
obyyarommuiics HECTaHJAapPTHBIC CUTYyaIUIX
UCTIBITHIBACT CHUTYaIlUH. MTOBBIIIICHHON
3HAYNUTENILHBIC CITO’KHOCTH.
3aTpyIHCHHUS TIPU
OTepUPOBaAHUH
YMEHUSIMH U TIPH
HX TepeHoce Ha
HOBBIC CUTYAIIUH.
BJIAJETh: OO6yuaromuiics He | OOy4aromuiics OOyuaromuiics OO0yuaromuiics B
HaBBIKAMHU BJIaJIceT WK B BJIaJieeT YaCTUYHO BJIAJICET | IMOJHOM O0beMe
WCTIOJTb30BaHUS HEJI0OCTATOYHOM HaBBIKAMU HaBBIKAMHU BIIaJiceT
OCHOBHBIX CTCIICHU BJIaACCT HUCIIOJIB30BAHUS HUCIIOJIb30BaHUS HaBbIKaMH
3aKOHOB (DM3UKU | HABBIKAMU OCHOBHBIX OCHOBHBIX HCTIOBb30BaHHUS
Y METOJIOB UCTIOJTb30BaHHS 3aKOHOB (DU3UKH | 32aKOHOB (PM3UKH | OCHOBHBIX
TEOPETUYECKOTO M | OCHOBHBIX 3aKOHOB | U METOJIOB U METOJIOB 3aKOHOB (hHU3UKH
9KCIEPUMEHTAIBH | PU3MKKM K METOJIOB | TEOPETHUYECKOTO | TEOPETHUYECKOTO M | K METOIOB
oro (PU3NYECKOTO | TEOPETUYECKOTO U | U 9KCTIEPUMEHTAIILH | TEOPETHYECKOTO U
HCCIICIOBAHUS B OKCIEPUMEHTAIIBHO | SKCIIEPUMEHTAIb | OTO (PU3MYECKOTO | SKCIIEPUMEHTAIBH
pOPECCHOHANILH | TO (PUIUIECKOTO HOT'O HCCJIeI0BaHMUs B oro (hU3UIECKOro
OM IEATENLHOCTH | UCCIICAOBAHHUS B (busugeckoro Mpo(ECCUOHANBH | MCCICOBAHMS B
npoeCCHOHANBEHO | UCCICIOBAHUS B | O JIesITeNbHOCTH, | TpodeccrHoHalbH
W eI TENBHOCTH. npodecCHOHANBH | HaBBIKH OCBOCHBI, | O JESTENLHOCTH.

Ol IeSITEILHOCTH,
HO JIOTTYCKAIOTCS
3HAYUTCJIIBHBIC
OIIMOKH,
MPOSIBISETCS
HEJ0CTAaTOYHOCTh
BJIAJICHUS
HaBBIKaMH T10
pany
MoKa3aTelew,
OO0yyaroimuics
HCITBITEIBACT
3HAYUTCIIBHBIC
3aTpyAHEHHUS IIpU
MIPUMEHEHUHT
HAaBBIKOB B HOBBIX
CUTyaluAax.

HO JIOMTYCKAIOTCS
HE3HAYUTEIbHbIC
OIHOKH,
HETOYHOCTH,
3aTpyAHEHHS TIPU
AHAINTUYECKHUX
orepanusix,
nepeHoce yMeHU |
Ha HOBEIE,
HECTaHAapPTHBIC
CHUTYaIUH.

OIIK-2 — ¢c10COOHOCTH NPUMEHSATH COOTBETCTBYOIIMI (PM3UKO-MaTeMATHYeCKUI
anmnapar, MeToAbl aHAJIU3a U MOACJIUPOBAHMS, TEOPETHYECKOI0 M IKCIIEPUMEHTAJIBHOI0
HCCJIeI0BAHNS NPHU pelieHun npodeccuoHAIbHbBIX 3a1a4

3HATD:

(mzuko-
MaTeMaTHIeCKUH
amnmnapar,
COOTBETCTBYIOIIN
¥ TIOCTaBIICHHOM
npoecCuoHaIbH
oli 3agaue, a

OO0yyarommuiics
JIEMOHCTPHUPYET
MOJTHOE HE3HAHHE
Wi
HEJIOCTATOYHOE
3HaHUE (PUUKO-
MaTeMaTHYCCKUN
anmapara, a TakKe

OO0yyaromuiics
JIEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHUE
CJIETYIOIINX
3HAHUMW: 3HAHUE
¢du3znKo-
MaTeMaTHYECKUI

OOyuaromuiics
JIEMOHCTPHPYET
YaCTHYHOE
COOTBETCTBHUE
CJICTYIOIITHUX
3HAHUI: 3HAHNE
¢duzuKo-
MaTeMaTHYECKUH

OO0yuaromuiics
JIEMOHCTPUPYET
MTOJTHOE
COOTBETCTBHE
CJICTYIOIITUX
3HAHUI: 3HaHUE
¢$uzuKo-
MaTeMaTHYeCKUH




TaK)Ke METOZBI METOJIOB aHAIM3a U | ammapara, a ammaparta, a TaKKe | anmapara, a
aHam3a u MOJIETTHPOBAHMS, TaK)ke METO/IOB METOJIOB aHaJM3a | TaKKe METOZOB
MOJICIMPOBAHUS, | TEOPETUYECKOTO M | aHajuu3a U u aHanm3a u
TEOPETUIECKOTO U | SKCIIEPUMEHTAIBHO | MOACTHPOBAHUS, | MOACITHUPOBAHUS, | MOJEIHNPOBaHUS,
9KCIIEPUMEHTAIBH | TO UCCIIEIOBAHUS TEOPETHIECKOTO | TEOPETUYECKOTO M | TEOPETUIECKOTO U
oro " 9KCHEPUMEHTANBH | 9KCIIEPUMEHTAIbH
HCCIIeI0BaHNUS, 9KCIIEPUMEHTAb | Or0 MCCIEIOBAHUS | OTO
BeIyIIHe K €€ HOTO SIBIIACTCS HCCIIeTOBAHMS
peLeHHIO WCCIICIOBAHUS HE | TOJIHBIM, HO SIBIISIETCS TIOJTHBIM
SABIISIETCS JOITyCKalOTCS U TIO3BOJISIET
TTOJTHBIM, HE3HAYNTEIbHBIE | PACKPBITh
oOyJatomuiics OIINOKH, HACCIIETyEeMYIO
UCTIBITHIBAET HETOYHOCTH, TEMY BO BCE
3HAYUTEIHHBIC 3aTPyTHEHUS [IPH | TIOJTHOTE.
3aTpyIHEHUS IPH | aHATTUTHYECKUX
OTIepUPOBAHUH oTepanusXx.
MOYEPIHYTHIMH
3HAHUSAMU U TIPH
WX MIepeHoce Ha
HOBBIC CUTYaIIWH.
yMeThb: OO6yuaromuiics He | OOydarouuics OO0yuaromuiics OO0yuaromuiics
MIPUMEHSTh yMeeT UM B JEMOHCTPHPYET JEMOHCTPUPYET JEMOHCTPHUPYET
COOTBETCTBYIOIIN | HEAOCTATOYHOMN HETIOJTHOE YaCTHYHOE TIOJTHOE
i ¢pusnKo- CTETICHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MaTeMaTHYECKH | MPUMEHSTH CIIEIYIOMINX CIICAYIOIINX CIIeTYIOIINX
arnrmapar, METoJbl | COOTBETCTBYIOIIUI | YMEHUI: YMEHHUI: YMEHUI:
aHam3a u ¢uznKo- MIPUMEHSTh MIPUMEHSATH MIPUMEHSATH
MOJICIIMPOBAHUS, | MaTeMaTHUYECKHUH COOTBETCTBYIOIIM | COOTBETCTBYIOIIU | COOTBETCTBYIOIIN
TEOPETUYECKOTO U | arnmapar, METOAbI i pusuko- i pusuko- i Qusuko-
SKCIIEPUMEHTAIGH | aHAIH3a U MaTEeMaTHYEeCKU | MaTeMaTHYeCKUHd | MaTeMaTHYeCKHi
oro MOJICITUPOBAHHS, amnmapar, MeTOJIbl | ammapar, MeTOAbl | armapar, METOIbI
WCCIIeI0BaHHUS TEOPETUYECKOro M | aHalmu3a u aHamm3a u aHanm3a u
MIPH PeIIeHUN SKCIIEPUMEHTAIEHO | MOJIEIUPOBAHUSA, | MOJACIMPOBAHMS, | MOJEITUPOBAHHUS,
po(hecCHOHANbH | TO UCCIIEIOBAHUS TEOPETHYECKOTO | TEOPETUYECKOTO U | TEOPETUIECKOTO U
BIX 33124 NIpY pelIeHUH " 9KCIIEPUMEHTAIIBH | SKCIIEPUMEHTAIBH
NpoQeCCHOHANBHBI | SKCIIEPUMEHTANb | OTO UCCIIEJOBAHUS | OrO
X 33134 HOTO IIPH PEIIeHUN WCCIIe/IOBAHUS
WCCIIETOBaHUA npoeCcCHOHAILH | MIPH PEICHUU
NpY pelIeHUH BIX 32]1aY. npodeccCuoHAIbEH
npoecCHOHaNbH | YMEHHUS OCBOEHBI, | BIX 3a/1ad.
BIX 3a71a4. HO fonyckatorcst | CBoOogHO
Jonyckatorcst HE3HAYUTEJIbHBIC | OTIEPUPYET
3HAYUTENbHBIC omnoKHy, npUoOPETEHHBIMU
omnoKH, HETOYHOCTH, YMEHUSIMH,
MPOSIBIISIETCS 3aTpy/JHEHHS IPU | IPUMEHSET UX B
HEJIOCTATOYHOCTh | aHAJTMTUYECKUX CUTYyaIUsIX
YMEHHUI1, IO pALy | olepanusix, MOBBIILICHHON
IOKa3aTelleH, IIEPEHOCE YMEHUHN | CIIOKHOCTH.
obOyyJaroruiics Ha HOBEIE,
UCTIBITHIBAET HECTaHAAPTHHIC
3HAYUTENbHBIC CUTYyaLluH.
3aTpyIHEHHUS TIPU
OTepUPOBaAHUH

YMEHUSIMH U TIPH




HX IIEPECHOCC Ha
HOBBIC CUTYyalluH.

JTOTTyCKaIOTCS HO JIOITyCKAIOTCS
3HAYUTEILHBIE He3HAYUTEJIbHbIE
OIINOKHU, OIIIMOKHU,
TIPOSIBIISIETCSI HETOYHOCTHU,
HEJIOCTAaTOYHOCTh | 3aTPYAHCHUS MPU
BJIAJECHHS AHAITUTHYECKUX
HaBBIKAMMU 110 oTepanmsx,

pany IIEPEHOCE YMEHUI
MOKa3aTelIei, Ha HOBBIE,
OO0yyarommuiics HECTaHJApPTHbIE
HUCIBITHIBAET CUTYaIIHH.
3HAYUTEILHBIE

3aTpyAHEHUS TIPU

MIPUMEHEHUH

HaBBIKOB B HOBBIX

CUTyaIUsIX.

BJIAJETh: OOGyuaromuiics He | OOy4aronuiics OOyuaromutics OO0yuaromuiics B
HaBBIKAMHU BJaJiCeT WIN B BJajeeT YaCTUYHO BJIAJEET | MOJHOM O0beMe
MIPUMEHEHUS HEJIO0CTaTOYHOMN HaBBIKAMHU HaBBIKaMHU BJIa/IeeT

(mzuKo- CTETICHH BIIa/ICeT MIPUMEHEHUS MIPUMEHEHUS HaBBIKaMHU
MaTeMaTHYECKH | HaBBIKAMU ¢busmnKo- ¢buzuKo- NPUMEHEHUS
amnmapara, MIPUMEHEHUS MaTeMaTHYeCKUil | MaTeMaTHYecKuil | Qu3uKo-
COOTBETCTBYIOIIE | (hU3HUKO- amnmapara, amnmapara, MaTeMaTHIeCKOTO
T'0 TIOCTaBJICHHOW | MaTeMaTHYECKHUH COOTBETCTBYIOIIE | COOTBETCTBYIOILIET | ammapara,
npodeccHoHaNbH | anmaparta, a TakkKe | IO TIOCTaBJICHHOW | O TIOCTaBICHHOM COOTBETCTBYIOLIE
oif 3a7ave, a METOJIaMH aHam3a | MpOPEeCCHOHANBH | MPO(EeCCHOHANBH | T'O MOCTABICHHON
TaKKe METOJaMu | M MOJEJIMPOBaHuUs, | OH 3ajade, a 0i1 3a7aue, a npodeccCuoHANIbEH

aHajau3a u TEOPETUYECKOI0 M | TaK)KE METOJIaMHU | TaK)K€ METOJIaMU | O 3ajade, a
MOJICTTUPOBAHUSI, | SKCIIEPUMEHTAJILHO | aHaju3a 1 aHaan3a u TaKXKe METOIaMH
TEOPETUYECKOTO U | TO HCCIIEIOBAHUSI. MOJICTTUPOBAHUS, | MOJIEIUPOBaHMUS, aHaan3a u
3KCIIEPUMEHTAIIbH TEOPETUUYECKOTO TEOPETUYECKOTO U | MOJICJIUPOBAHMUS,
oro u SKCIEPUMEHTAIIBH | TEOPETUYECKOTO U
HCCIIEIOBAaHNS, SKCIIEPUMEHTaNb | OTrO AKCIIEPUMEHTAIbH
BEAYLIUX K €€ HOTO HCCIIeIOBaHNS, oro
pELICHUIO HCCIICIOBaHUS, BEAYIIUX K €& HCCJICIOBaHUS,
BEAYLIUX K €€ pelIenuio, BENYLIUX K €€
pELIeHHI0, HO HaBBIKM OCBOEHBI, | PEUICHUIO.

[ITkaybl OLIEHUBAHUS PE3YJIBTATOB MPOMEKYTOUHOM aTTECTALUUA U UX ONIMCAHUE:

Dopma npomedxcymounon ammecmayuu: 3a4em.
[IpomexxyTouHast arTectauus o0yyaromuxcs B popMe 3a4€Ta MpOBOJUTCS O
pe3yiabTaTaM BBIIIOJIHEHUSI BCEX BHJOB Y4eOHON pabOThl, MpPeayCMOTPEHHBIX



y4€OHBIM IUJIAHOM MO JAHHOW NUCHUIUIMHE (MOJYINIO), MPU 3TOM YUHUTHIBAIOTCS
pe3yibTaThl TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHU JOCTHXKEHUS OOyYaIOLMMUCS IUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHUS I10
JUCHMIUIMHE (MOJAYJIO) MPOBOAMTCS IpenojaBaTesieM, BEAYIIUM 3aHATUSA IO
JUCLUIUIMHE (MOIYII0) METOAOM IKCIIEPTHOM OlleHKHU. [10 uToram npoMexyToqHou
aTTECTAIMM 110 JUCLMIUIMHE (MOJYJIIO) BBICTABIIAECTCA OLIEHKA «3aUTEHO» WIIN «HE
3a4TEHOM.

Mlxana
Onucanue
OLICHHBaHMUS

BeimonHensl Bce BHABI y4eOHOI pPadOTHI, MPEdyCMOTPEHHbIE YYeOHBIM IIIAHOM.
CTyneHT 1eMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHH, HABBIKOB IPUBEIEHHBIM B
Tabnuuax TIokasarenel, OHepupyeT NPHOOPETCHHBIMH 3HAHUSMH, YMEHHSIMH,
3auTeHo HaBBIKaMH, IPUMEHSET UX B CUTyallUsAX MOBBINIEHHON CIOKHOCTH. IIpu aTOM MOTryT
OBITH JOMYLICHBl HE3HAYUTEJbHBIC OINMOKH, HETOYHOCTH, 3aTPyJHECHHUS IIpU
AHAINTUYECKHUX ONEpalAX, EPEeHOCe 3HAaHUI U YMEHHUI Ha HOBbIE, HECTaHJAPTHBIC
CUTYaIUH.

He BeimonaeH onuH wiu Ooee BUAOB yueOHOM paboThI, MPeTyCMOTPEHHBIX YIeOHBIM
r1aHoM. CTyZIeHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUMN, YMEHUI, HABBIKOB
H NPUBEACHHBIM B TaOIMIax IOKa3aTeNel, IOMyCKAIOTCs 3HAYMTENbHBIC OLIMOKH,
© SaRTeHo IIPOSIBJISIETCS] OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB 110 PsJly [TOKA3aTENIEH, CTYIEHT
WCIIBITHIBAET 3HAUUTEIbHBIE 3aTPYTHEHHS ITPH OTIEPUPOBAHUY 3HAHUSAMHU M YMEHUAMU

IIpHU UX MEPEHOCC HAa HOBBIC CUTYyAallHHU.

Dopma npomedcymounoll ammecmayuu: IK3ameH.

[TpomexyTouHas aTrectanus oOydaromuxcs B popMe s3K3aMeHa MpoBOAUTCS
MO pe3yjbTaTaM BBIMOJHEHHUS BCEX BUJOB y4eOHOU pabOThI, MPEayCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOM TUCHUIUIMHE (MOAYJ0), TIPU 3TOM YUYUTHIBAIOTCS
pe3yNbTaThl TEKYILIEr0 KOHTPOJS YCHEBAEMOCTH B TeueHue cemectpa. OreHka
CTETNICHU JIOCTHKCHHSI O0YydYaroIMMHUCS TUIAHUPYEMBIX Pe3yJIbTAaTOB OOyUEHHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS MpPEnojaBaTeleM, BEAYyLIUM 3aHATUS 10
JUCHUILIHHE (MOYJII0) METOJIOM SKCIIEPTHOM OlleHKU. [1o nToram npomMexyTouHon
aTTeCTallu MO JUCUMIUIMHE (MOJYJIO) BBICTABJISIETCS OLEHKA «OTIUYHOM,
«XOPOILIO», KYAOBIETBOPUTEIBHO» WIIH «HEYAOBIETBOPUTEIBHOY.

Ikana ouenusanusn Onucanue




BrimonHeHB! Bce BHOBI y4eOHOW pabOThI, MPEAYCMOTPECHHBIE yUSOHBIM
mwiaHoM. CTYACHT JEMOHCTPUPYET COOTBETCTBUC 3HAHWW, YMEHUH,
HaBBIKOB TIPHUBEJACHHBIM B  Ta0NMIaX TIOKa3arejiei, OmepupyeT
0 NpHOOPETEHHBIMUA 3HAHUSIMHU, YMEHHSMH, HAaBBIKAMU, TPUMCHSET UX B
TIHEHO CUTYaIUSIX MOBBIIICHHON CIIOKHOCTH. [IpH 3TOM MOTYT OBITH JOITYIIEHBI
HEe3HAYUTEIbHBIC OIMUOKH, HETOYHOCTH, 3aTPYAHCHUSI TP aHATUTUICCKUX
omeparysx, MEpPeHOCe 3HaHWM M YMCHHA HAa HOBBIC, HECTaHIApPTHHIC

CUTyaluu.

Brimonnens! Bce BUABI yueOHOW pPabOTHI, MPEeoyCMOTPEHHBIE YUeOHBIM
% w1aHoM. CTyIeHT OeMOHCTPHUPYET HEIOJHOE, IPaBHIIBHOE COOTBETCTBHE
OpOILIOo . . .

P 3HAHUH, YMEHUI, HABBIKOB NPUBEICHHBIM B TaOIMLAX MOKa3aTesel, 1100

€CJIK IpH 3TOM ObLIH JOMYIICHBL 2-3 HECYIIECTBCHHBIC OIITHOKH.

BrimonHeHs! Bce BUABI yueOHOW pabOTHI, MPEdyCMOTPEHHBIE YUeOHBIM

wianoM. CTyleHT JEeMOHCTPHUPYET COOTBETCTBHE 3HAHHH, B KOTOPOM

Y 10BIETBOPUTENBHO
OCBEIIIeHAa OCHOBHAs, HamOojee BaKHAS YacTh MaTepHaia, HO IPH 3TOM

JIOTIYIIIEHA OJTHA 3HAYUTEIbHAS OIIMOKA WK HETOYHOCTD.

He BoimonHen oauH i 6osee BU0B yueOHOM paboThl, MPeIyCMOTPEHHBIX
yueOHbIM T1aHOM. CTyOeHT JAEMOHCTPUPYET HENOJHOE COOTBETCTBHE
3HAHWH, YMEHWH, HaBBIKOB NPHUBEICHHBIM B TaOIMIAaX MOKa3aTeleH,
HeyznoBneTBopUTENnbHO | JOMYCKAIOTCS 3HAYMTEIbHBIC OMIMOKH, MPOSBISIETCS OTCYTCTBHUE 3HAHWM,
YMEHHH, HaBBIKOB II0 psIy [OKa3zaTelel, CTYACHT HCIbITHIBACT
3HAYHUTENIbHBIC 3aTPyIHEHHS MIPU ONCPUPOBAHWUH 3HAHUSAMHU U YMEHHUSIMU
MIPH UX TIEPEHOCE Ha HOBBIE CUTYAIINH.

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

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 00ecneueHre JUCHUIJINHBI.

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

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

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

2. 10.A.bpaxxkun, B.H.Cu3zsxoBa, A.M.Uebantok, «MexaHuka, 1a00paTopHbIe
paboter NeNel101-109», 2003

3. 10.A.bpaxkun, E.b.Bonommnos, B.H.CuszsxoBa, «MonexynspHas pusuka,
naboparopHbie padboThl NeNel18-126»

4. 10.A.bpaxxkun, JI.B.babakosa, E.b.BonommuaoB u 1p. « NEKTPUIECTBO U
MarHeTusM, jJadbopaTopHbie padoTbl NeNo201-211», 2005;




5. B.M.ABatoxun, O.A.bpaxkun, B.IL.Jleeun u nap. «BomnHoBas ontuka,
nabopaTtopHbie pabotsl NeNe 3.01-3.11», 2004

6. A.IO.My3biuka «OCHOBBI TEPMOAMHAMHUKUY», JIA0OPATOPHBIA MPAKTUKYM
312-22, 2008

7. B.B. Makcumenko, B.A. Ilogkomsuna, B.K. TuxonoB u ap. «SBneHus
nepeHocay, jadbopaTopHslid mpakTukym 312-23, 2008

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

9. A. K. Macnos, B.U. Ilonos, B.Il. Kpacun u ap. «/Iudpakuus cetay,
nabopatopHbIil mpakTukym 312-18, 2008

10.A.E. I'opckuii A.b. JIeoutseB, A.E. ['opckuii, H.K. I'acuukoB u ap. «OCHOBBI
CTIIEKTPOCKOTINIY, JIabopaTOpHBIN pakTukyM 312-26, 2008

B) IPOrpaMMHOe o0ecrneyeHre U HHTepPHeT-pPecypehl:

[IporpammHoe oOecriedeHue He IperyCMOTPEHO.

[Tone3nble  yuyeOHO-MeTOAMYECKHE U  UH(GOPMALMOHHBIE MaTepuabl
npejcTaBicHbl Ha caire: http://mospolytech.ru/index.php?id=4540

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

o Tpu cnienmanv3upoBanHbie yueOHbIe TabopaTopun Kadenpsl «Duznkay 1o
MexaHuke W (usuke TeroBbix sBiaeHui: Ayn. [1K314, TIK321, TIK332,
OCHAIIICHHBIE, B TOM YHCJIC, HCIOJb3yEeMBbIMH B JaHHOW pabouell mporpamme
nabopaTopHbIMU  ycTaHOBKaMu: «OTMpeaeneHne IUIOTHOCTH Tel», «MasTHUK
Makcgemnay, «Onpenenenne Cp/Cy metomom Kiemana-/lezopmay, «OnpenencHue
KO3 duLeHTa BI3KOCTH BO3yXay.

¢ /[Be cnenmanu3upoBaHHbie yueOHbIe JabopaTopuun Kadenpsl «Dusnka» 1o
anexktpomarnerusmy: ayna. [IK331, I[IK317, ochameHHble, B TOM 4MHCIE,
UCITOJIb3yeMBIMH B TAaHHOHN pabodei mporpamme J1ad0paTOPHBIMHU YCTaHOBKAMMU:
«MccnemoBanne XapaKTepUCTHK 3JIEKTPOCTATHUECKOTO MOy, «/3ydeHue 3akoHOB
MOCTOSTHHOTO TOKa.

¢ /[Be cnenuanu3upoBaHHbIe yueOHbIe JabopaTopuu Kadeapsl «Puznka» mo
onTuke u crpoeHuto Bemniectna: aya. [1K315, [IK333, ocHamieHHble, B TOM 4YUCIIE,
UCITOJIb3yeMBIMH B JTAaHHOW paboueil mporpamme J1abopaTOPHBIMH yCTaHOBKAMMU:
«M3ydyeHne wWHTEPPEPEHIMM CBETa C TIOMOIIbI0 Ounpusmbl  DpeHens»,
«HUccnenopanue nudpakuun DpayHrodhepa Ha AUGPAKIUOHHON PEIIETKEY,
«M3mMepenue cekTpa U3ayueHus aToMa BOJAOPOIay.

9. MeToauueckune PECKOMECHIAIUNA NI CaMOCTOSITEJIbLHOM paﬁﬂTLI CTYAC€HTOB



Tema 1. «BBenenue B puznueckuii 1a00paTOPHBIN IPAKTUKYM.
CTyneHT AOJIKEH NOATOTOBUTHCS K YCTHOMY OMPOCY B XOJ€ MOJATOTOBKH K JIOITYCKY
K J1abopaTopHOil padoTe, BHIIOJIHUTD JIAOOPATOPHYIO PabOTy M MOATOTOBUTHCA K
IIPEACTABICHUIO PE3YIBTATOB U3MEPEHNN HA €€ 3aluTe.

Tema 2. «kKunematnka mocTynaTeIbHOTO JABHXKEHUSY.
CTy#aeHT JOJDKEH TMOArOTOBUTHCA K YCTHOMY ONPOCY M PEHIUTh 3a/ayH,
IIpeUIaraéMble Ha CEMUHAPCKUX 3aHATUAX U CAMOCTOSTENBHOTO PEIIECHUS

Tema 3. «/luHamMuKa MOCTYNATENLHOTO ABUKCHUS».
CTyneHT JOJDKEH TMOATOTOBUTBCS K YCTHOMY OINPOCY W PEHIUTh 33]1ayu,
MpeIaraéMble Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSTENBHOTO PEIICHUSI.

Tema 4. «PaboTa 1 3HEprus B MOCTYNATEIIbHOM JBUKEHUN.
CTyneHT JOJDKEH IIOATOTOBUTBCS K YCTHOMY ONPOCY M PEIIMTh 3a1ayH,
IIpeUIaraéMple Ha CEMUHAPCKUX 3aHATUAX UL CAMOCTOSITEIbHOTO PELICHUS.

Tema 5. «KruHeMaTnka BpalaTeabHOTO ABUKEHUS Y.
CTy#aeHT JOJDKEH TMOArOTOBUTBCA K YCTHOMY OIPOCY M PEIIMTh 3a/ayd,
IIpeUIaraéMble Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSATEIBHOIO PEILICHUS.

Tema 6. «/IuHamuKka BpamaTeIbHOTO JBUKEHUS.
CTyneHT JOJDKEH IIOATOTOBHUTBCS K YCTHOMY ONPOCY M PEIIMTh 3aJayH,
Ipe/UIaraéMple  Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSTENBHOTO PELICHUS,
BBINIOJIHUTH  JIAOOPAaTOpHYIO pabOTy M MOATOTOBUTHCA K MPEACTABICHUIO
PE3yIBTAaTOB U3MEPEHHN Ha €€ 3allnTe.

Tembr 7,8. «OcHoBbl TepmonuHamuku (T/]) U MOJEKyISIpHO-KHHETHYESCKON
teopun crpoenus Bemectsa (MKT)».
CTyAeHT NOJKEH pelInTh 3aa4M, MPEeIaraéMble Ha CEMUHAPCKUX 3aHATHSX IS
CaMOCTOSITENILHOTO PEIICHHUS, BBIMOJIHUTD J1a00paTOPHYIO pabOTy U MOATOTOBUTHCS
K MPEJICTABICHUIO PE3YJIbTATOB U3MEPEHUI Ha €€ 3aIlNTE.

Tema 9. «DeMEHTHI CTATHCTUUECKON (PH3HKI.
CTyneHT JOJDKEH IOATOTOBHUTBCS K YCTHOMY ONPOCY M PEIIMTh 3a1ayH,
IIpeUIaraéMble Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSATENIBHOIO PEILICHUS.

Tewma 10. «SIBnenus nmepeHocay.
CTyZleHT NOJKEH PelIUTh 3aauM, MPEIaraéMble Ha CEMUHAPCKHUX 3aHITHUAX IS
CaMOCTOSITENIbHOTO PEIICHHUS, BBIMOJIHUTD J1a00paTOPHYIO pabOTy U MOJATOTOBUTHCS
K IIPEJICTABJIEHUIO PE3YJIbTATOB U3MEPEHUN HA €€ 3aIUTE.

Tema 11. «Hanpssk€HHOCTB AJIEKTPOCTATUYECKOTO TOJISD.
CTyneHT JO0JDKEH IOATOTOBUTBCS K YCTHOMY ONPOCY M PEIIWTh 3a1ayH,
[peularaéMple Ha CEMMHAPCKUX 3aHATHAX Ul CAMOCTOSATENIBHOIO PELICHUs, a
TaK>Ke MOJrOTOBUTHCS K BBIITOJIHEHUIO U 3aIIUTE Ja00paTOpHOM pabOTHI.

Tewma 12. «IloTeHnuan 31eKTPOCTATUIECKOTO TIOJIS.



CTyneHT JO0JDKEH TNOATOTOBUTHCS K YCTHOMY ONPOCY U PEIINTh 3aJayH,
npejyiaraeMble Ha CEMHHAPCKUX 3aHSATUSX JJII CAMOCTOSITEIIBHOTO pEIIeHUs, a
TaKKe MOJATOTOBUTHCS K BBITIOJTHEHUIO U 3aIlIUTE JTA00paTOPHOI pabOTHI.

Tema 13. «/IusaeKTpUKU U TPOBOTHUKHU B DJIEKTPOCTATHKE.
CTyneHT JO0JDKEH TOATOTOBUTHCS K YCTHOMY ONPOCY U PEIIUTh 3aJayH,
npejiaraéMble Ha CEMUHAPCKUX 3aHSITHUSX IS CAMOCTOSITEILHOTO PEIICHUS.

Tema 14. «3aKOHBI TOCTOSTHHOTO TOKAY.
CTyneHT OJKEeH PelIUTh 3a]lauu, MpejiaraéMble Ha CEMUHAPCKUX 3aHSITUSAX IS
CaMOCTOSITEJILHOT'O PEIICHHSI, BBIMOJHUTD JA00PaTOPHYIO PadOTy U MOATOTOBUTHCS
K MPEJICTABICHUIO PE3YyJIbTaTOB U3MEPCHHI Ha €€ 3alluTe.

Tema 15. «Maraetusm».
CTyneHT JO0JDKEH TOATOTOBUTHCS K YCTHOMY ONPOCY U PEIIMTh 3aayH,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUSX JIJI1 CAMOCTOSITEIbHOTO PEIICHUSI.

Tema 16. «OnexTpoMarHuTHAs HHIYKITUS.
CTyneHT JOJDKeH TOATOTOBUTHCS K YCTHOMY OINPOCY U PEUIUTh 3a/lauu,
npejiaraéMble Ha CEMUHAPCKUX 3aHATHUSAX ISl CAMOCTOSITEJIbBHOTO PELICHMUS.

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

Temnl 18,19. «Komebanus 1 BOJIHBD.
CTyneHT JOJDKeH TOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIUTh 3a/auu,
npejiaraéMbie Ha CEMUHAPCKUX 3aHATHUSX 111 CAMOCTOSITEILHOTO PEIICHUS.

Tema 20. «aTEpdepeHINDY.
CTylleHT JO0JDKEH TOATOTOBUTHBCS K YCTHOMY OINPOCY W PEUIMTh 3aJlauu,
npejjaraéMble Ha CEMHUHAPCKUX 3aHSATHUSX IS CAMOCTOSITEJIBHOTO PEIICHUs, a
TaKKe TOJATOTOBUTHCS K BBIMTOJHESHUIO U 3aIIUTE JIAOOPATOPHOH pabOTHI.

Tema 21. «/Iudpaxiumsy.
CTyneHT JO0JDKeH TOATOTOBUTHCS K YCTHOMY ONPOCY W PEIIMTh 3ajayw,
npejyiaraéMble Ha CEMHHAPCKUX 3aHSATUSX Ui CAMOCTOSITEIIBHOTO pEIIeHUs, a
TaKXe MOATOTOBUTHCS K BBHIMOJTHEHUIO U 3aIIUTE JTA0OpATOPHOI pabOTHI.

Tema 22. «Ilonspuzarusy.
CTyneHT JO0JDKeH TOATOTOBUTHCS K YCTHOMY ONPOCY U PEIINTh 3aayH,
npejjiaraéMble Ha CEMUHAPCKUX 3aHATHSAX JIST CAMOCTOSITEJIbBHOTO PEIICHMUS.

Tema 23. «kKBaHTOBOOTIOTHYECKHUE SIBIICHUS.
CTyneHT J0JDKeH TIOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIUTh 3a/auu,
npejiaraéMbie Ha CEMUHAPCKUX 3aHATHUSX I CAMOCTOSITEILHOTO PEIICHUS.

Tema 24. «DneMeHTB KBAHTOBOW MEXAHUKN.
CTyleHT NOJDKEH PEeluTh 3aJa4d, MpejiaraeMble Ha CEMUHAPCKUX 3aHATUAX IS
CaMOCTOSATEILHOTO PEIICHHUS, BHITIOJIHUTH Ja00paTOPHYIO pabOTy U TOATOTOBUTHCS
K MPEJICTABJICHUIO PE3YJbTaTOB U3MEPEHUI Ha €€ 3allUTe.



10. MeToauveckue pekoMeHAAIUH /sl IpenoJaBaTes

VYCTHBIN ONpOC MPOBOJUTCS HA JIEKLMOHHBIX 3aHATHSX B BUJE AUCKYCCUU
[0 TpenjaraéMbIM BOIPOCAM U SBIISICTCSI MHTEPAKTUBHON (hOopMON IMpOBEICHHUS
3aHATUA. OH noipkeH 3aHuMaTh He MeHee 30% BpeMeHM JIEKLIMOHHBIX 3aHSTHM.
Bomnpockl 11 ycTHOro onpoca jkeiaTeiabHO JOBECTH JI0 CTYJEHTOB 3apaHee, 0
JICKIIMOHHOTO HU3JIOKEHUSI MaTepuaja, Tak, YTOObl OHU CMOIJIA CaMOCTOSITEIbHO
HOJTOTOBUTHCS K MMPOBECHUIO AUCKyCccHU. [IpH OlLleHKe JIeKTOP T0KEH YUUTHIBATh
aKTUBHOCTH CTYACHTOB M Pe3yJIbTaTUBHOCTh UX OTBETOB. [locie kaxoii tuckyccun
OIpeNeNIAeTCsl TPpyINIa CTYIEHTOB, MOKA3aBIIMX HAWIydlIMid pe3ynbTar. Kpome
3TOT0, YCTHBINM ONPOC MPOBOAMTCS MPHU JOIMYyCKe K JabopaTopHoil padote. B aTom
cllyyae pe3yJbTaT OLIEHHWBAeTCs MO JIByXOaJUIbHOM miKane: 3a4éT-He3auér. JJo Tex
1op, NMOKa He OyJeT MOoJyYeH 3a4€T, paboTa HE MOKET CUMTATHCS 3aUUIIEHHOM.

[Iporpamma  cocTaBieHa B COOTBETCTBHHM ¢  DeaepanbHBIM
rOCyJapCTBEHHBIM 00pPa30BaTEIbHBIM CTAHJIAPTOM BBICIIETO OOpa30BaHUs 110
HarpasiaeHuto nmoarotosku 6akanaBpoB 08.03.01 «CTpouTteabcTBOY.

IIporpammy cocTaBuJIN:

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

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

IIporpamma yTBep:xaeHa Ha 3acefaHum Kadgeapsl “Pusuka”
«_» 2021 r., mpoTtokoa Ne

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

CorJacoBaHo:

3aBenyromuii kadheapoii/PykoBonurens

00pa3oBaTeIbHON MPOTPAMMBI / /




[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

Buawbl yueoHoi
padoThI,
o | & 3 BKJIIOYAS
Homepa b S | 5 5| caMoCToATelbHYI0 DopMbI aTTECTANNH
TeM azjae = S £ | padory CTyIeHTOB,
O | = 8| MTpyr0eMKOCThL B
yacax
J |II/C|Jla6 |CPC|3JIP| T | P |[K/P|YO | D | 3
BBenenue B pusnueckui
JIa0OpPATOPHBI MPAKTUKYM.
[Ipsimple W KOCBEHHBIE (PUIUYECKHE
1 3MEPEHUS. OOpaboTka pe3yabTaTOB 1 1 0,25 1 6 + +
U3MEPEHUH U DKCIEPUMEHTAILHBIE
MOTPEIIHOCTU
Brimonnenne mabopaTopHOi  paOOTHI
«OnpeneneHue mI0OTHOCTU TEID)
KunemaTnka nocrynarejbHOro
JBHKEHUSI
2 Ousnuecknii BekTop. [lonsarue opra. 1 2 025| 05 10 +
Teopus otHOcuTenbHOCTH [ ‘anmuies.
[TonoxeHne U €ro OTHOCUTEIBLHOCTD.
Tpaektopuss MaTEepUAIBLHOU TOYKH.




COHpI/IKaCH,I-OHIaHCSI IIJTIOCKOCTD )41

colpuKacarouascs OKPYKHOCTb.
DNeMeHTapHOEe  MepeMelieHue |
DJIIEMEHTapHbIA  MYTh. CxopocTh

IBMKEHUSI U €€ OTHOCUTCIbHOCTD.
[IpyHIMO Cynepno3WLIMM JBHKECHUM.
Yckopenue. KacarenbHoe "
HOpMaJIbHOE yCKOpeHus. JlexapToBa
cucrtema koopauHat. Kunematuueckue
3akoHbl JABKeHUs. [locTymarenmbHoe
JBIKEHUE aOCOJIIOTHO TBEPIOro Tema
(ATT).

JnHamMuKa NOCTYNATEJIbHOI0
JABHKEHUSA

[Tonsitue cuiibl. AOCONIOTHOCTD CUJIBI B
KJIacCu4eckon mexanuke. IloHarus
PaBHOAECHUCTBYIOIIEH W COCTOSIHUS
nokos. IlepBelid 3akoH HproToHAa.
NHepunanbHble  CUCTEMBI  OTCYETA.
Bropoit 3akoH HproTOHa © 3aKoH
Bcemupnoro tsarorenus. MMmynec u
3aKOH €ro U3MeHEHMsA. TpeTul 3aKOoH
HproToHa W coxpaHeHHE HMIyJibCca
3aMKHYTOM cucTembl. lleHTp Macc
CUCTEMBI. Y 1apbl U B3pBIBHIL.

0,25

0,5

10

PaGora u 3Heprus B
NMOCTYNATEILHOM ABHKEHUMN

0,25

10




[TonsiTue CHJIOBOTO TIOJISI.
DneMeHTapHasi pabota W paboTta Ha
KOHEYHOM TIepeMelIeHrH. MOIITHOCTb.
Kunerndeckass 2HEpruss M 3aKOH €&

W3MEHEHUS. Teopema Kénwura.
[loTeHUMalIbHBIE CHUJIOBBIE TMOJS U
NMOTEHIUAJIbHAsT ~ JHEprusl.  3aKoH

W3MEHEHUS TOTECHLIHWAIbHOW SHEPTHM.
HenoreHnmuanbHble CHJIOBBIE  ITIOJIA.
[lone cuit CONPOTUBIEHUS KAK TIPUMED
HEMOTCHIIMAILHOIO CHJIOBOIO  ITOJIA.
MexaHuyeckass SHEpPrusi M 3aKOH €€

N3MCHCHHMSL. KOHCGpBaTI/IBHBIG
CHCTCMBEI.

Kunematuka BpalmiaTreJIbHoro
ABHKCHUSA

DJIEMEHTapHbBII  yroja IOBOpOTa U
yriioBasg CKOpOCTb. CBs3b MEXIY
AJIIEMEHTApHBIM yTJIOM TIOBOPOTa U
AJIIEMEHTAapHBIM NepemenieHueM. CBs3b
MEXIy  YIrJOBOM W JIMHEWMHOU
CKOPOCTSIMHA.  YTJIOBOE  YCKOPECHHE.
KacarensHoe u HOpPMAJIbHOE
YCKOPEHUS BO BpalllaTeIbHOM
JIBH>KCHUU. BpallarenbHoe IBHXKEHUE
ATT. CooTHoOILIIEHHE MEXKITY
BpalllaTeNIbHbIM M TOCTYMATEIbHBIM
JIBHOKCHUSIMH.

0,25

10




JAvMHaMuKa BpalmareJbHOro
JABHKCHUSA

MoOMEHT uMIlyJIbCa U MOMEHT CHJIBI.
3aKOH U3MEHEHUS MOMEHTAa UMITYJIbCA.
OTHOCHUTEIIBHOCTh MOMEHTA UMITYJIbCA.
MoMeHT  wumMmIynsca M yIJIOBas
CKOpOCTb. MowmeHT MHEPLUU.
OCHOBHOE  ypaBHEHHE  JUHAMHKH
BpamarenpHoro  aBwkenus — ATT.
OceBble MOMEHTBI UHEPIIMH HEKOTOPBIX
ten. Teopema Ulreiinepa. PabGota u
KMHETHYECKast DHEPTHUs BO
BpauaTeJbHOM IBMKEeHMH. [Ipeneccust.
AHanorus Mexnay IOCTYIAaTeIbHbIM U
BpallaTeJIbHBIM ABUKCHUSIMU.

0,5

0,5

10

Brimonnenne n1abopaTopHOil pabOTHI
«Magrauk Makcseiay

7-8

0,25

0,5

Hroro no 1 cemectpy:

68

OcHosbl Tepmoaunamuku (T]1)
[Tpeamer T/I. Pabota u Terno. T/I

napametpsl ¥ T/l cocTosiHue.
PaBHOBecHbIE 1 HEpaBHOBECHBIE T /]
cocrosinus. ['a3. Temmneparypa kak
¢dbynHkuust paBHoBecHOTO T]]
COCTOSIHUSI. Y PABHEHUE COCTOSIHUS.
WNneanbHbiii ra3. BHyTpeHHss d3HEPTUs
kak ¢pynkuus T]] cocrosiHus: nepoe

17




Havasio T/I. TermoémMkocTn
UJICAIBHOIO Ta3a B Pa3IMYHBIX
npoueccax. ObpaTumele U
HeoOpaTuMebIe mporiecchl. BTopoe
Havasio T/[. Durponus. Bo3pactanue
SHTPONUU B HEPABHOBECHBIX
MPOIIECCAX U30JIUPOBAHHON CUCTEMBI.

Bremonnenune mnabopartopHoil paOoThI
«Onpenenenune Cu/Cv METOJI0M
Knemana-/lezopma»

0,5

12

OCHOBBI MOJICKYJISIPHO-
KMHETHYECKOH TeOPUHU CTPOEHHUSA
Bemecrea (MKT)

Yucno ABoraapo. Pazmeps Mosieky:.
Oproaudeckas TeopeMa. 3aKOH 0O
PaBHOM pacCNpEeIeICHUN SHEPTUN
TEIUIOBOTO JIBUKEHUS B COCTOSTHUU
TETJIOBOrO paBHOBecHs. MneanbHbIn
ra3 ¢ Touku 3peHust MKT. BryTpenusis
SHEPIusl UAEAIBLHOIO raza v ero
TEIUIOEMKOCTH B Pa3IMYHBIX
npoueccax ¢ Touku 3peHust MKT

3-4

19

DJIEMEHTbI CTATUCTHYECKOU (PU3UKHU
MuKpoKaHOHUYECKOE M KAHOHUYECKOE
pactpenenenus. Yucmna 3amnoiHeHUs
OJIHOYACTHYHBIX COCTOSIHUI U
OJIHOYACTHYHBIE PYHKIIUU

5-6

0,5

15




pacnpenenenus. Pacnipenenenue
Makcgemna. Pactipenenenue
bonsumana. bapomerpuueckas
dbopmyna. Pactipenenenue ['mb0ca.
MakpococTosiHuE U €T0
cTtaTucTuueckuii Bec. CTaTUCTUUECKUI
CMBICJI SHTPOIIHU

10

Brinmonnenue nabopatopHoit pabOThI
«Omnpenenenue ko3 uireHTa
BSI3KOCTH BO3TyXa»

7-8

0,5

12

10

SIBJieHus mepeHoca

[Tonsitue nokansHoro T/l paBHOBECHA.
BripaBHUBaIOIIME TOTOKU U BEKTOPBI
MJIOTHOCTH TOTOKOB. Ci1abo
HEPABHOBECHBIE CUCTEMBI B TMHEUHOM
pexume. Koadpduunents! neperoca.
JlnuHa u BpeMst cBOOOAHOTO mpoodera.
Boipaxxenue k03QpuneHToB
nepeHoca 4epe3 MUKPOCKOMMYECKUE
XapaKTePUCTUKU MOJIEKYJIbI. SBIIeHUs
MepeHOca U YHTPOIHS

7-8

0,5

17

Hroro no 2 cemectpy:

92

11

HanpsizkéHHOCTH
JIEKTPOCTATHYECKOI0 MOJIsA
DJIEKTPUUECKUM 3apsii KaK UCTOUYHHK
AIEKTPOCTATUYECKOTO NOJIs. 3aKOH
Kynona. [Tpuniiumns! 611M3K0A€MCTBUS

12




u nanbHoAeucTBUd. [lousTue
(bu3rYecKoro moJs.
DIIEKTPOCTATUYECKOE TTOJIE KaK
YaCTHBIN ciTyyail GPU3NYECKOTO MOJISL.
MaremaTudeckue nosis Kak criocod
OMMCaHUS HEMPEPHIBHO
pacnpeenéHHON MaTEpUH.
Hanpssk€HHOCTB Kak CUiIoBast
XapaKTEPUCTUKA AJIEKTPUUECKOTO
noyis. [IpuHuun cynepno3unumn
ANEKTPUUYECKUX MOJIeH B MPUMEHEHUHU
K Hanpspk€EHHOCTH. [lone numods.
OcoOEHHOCTH CUJIOBBIX JIMHUM MOJIs
HaIpsHKEHHOCTH 3JIEKTPOCTATHYECKOTO
noJisi. [ToTok BekTOpa HANPSIKEHHOCTH.
Teopema Octporpaackoro-I'aycca
(OI') B Bakyyme. [Ipumenenue
teopembl Ol i1 pacuéra
HaNpsHKEHHOCTH PaCIpeIeIEHHBIX
HMCTOYHUKOB.

Brimonaenne n1abopaTopHOil  pabOTHI

11,12 | «MccnenoBanue XapaKTePUCTHUK 1-2 8
AJIEKTPOCTATUYECKOTO TTOJISH
IMoTeHIIHAJ JIEKTPOCTATHYECKOTO

12 B P 3 12

moJid




[ToTeHIManbHOCTh
AIEKTPOCTATUYECKOTO OJIA.
[loTenmman  kak  dHepreTuyeckas
XapaKTePUCTUKA IIEKTPOCTATHYECKOTO
noysi. CBsA3b MEXIY HANPsHKEHHOCTHIO
u MOTEHIIUAIOM. [TpuHIMI
CYNEPHO3UIIUA  AIEKTPOCTATUUECKUX
MoJieil B MPUMEHEHUU K MOTEHIUAIY.
Hanpsioxenue. Pabota
AIEKTPOCTATUYECKUX CHUJI Ha
NepeMeIlieHn  MpOOHOro  3apsja.
DHeprus CUCTEMBI 3apsI0B..

13

I[I/I3JICKTPHKI’I H IIPOBOJHUKH B

JJIEKTPOCTATHKE

Jnsnektpuyueckas cpena.
[Tonspuzanus. Jvsnexrprueckas
BOCIIpUUMYHBOCTE. Teopema OI' B
JIADJIEKTPUKE. Jusnextpruueckas
MIPOHUIIAEMOCTb. DIIEKTPUYECKOE

cmernienne  (uHaykuus).  [lonstue
ANEKTPOCTATUYECKOTO  MPOBOJHUKA.
Pacnpenenenne 3apsga 10O €ro
MOBEPXHOCTH. DJIEKTpUUYECKasi EMKOCTh
YEIMHEHHOTO TPOBOJHUKA. B3anmHas
E€MKOCTh JIBYX MIPOBOHUKOB.
Konpaencaropsl. DHeprus
AIEKTPUUYECKOTO TOJIA.

12




14

3aKOHBI MOCTOSIHHOT'0 TOKA

BekTop miotHocTH Toka. Cuila TOKa.
3akoH Owma B guddepeHnaIbLHOM
dbopme. VYaenmpHOE  COMPOTHBIICHUE
cpenbl. 3akoH Oma B HMHTErpajgbHOU
dbopme. CONPOTHRICHUE YIACTKA IIEITH.
Onextponmwxkymas  cuita  (DC)
yyactka. 3akoH Jxoyns-JleHnma B
UHTErpagbHOMN U B Aud depeHmaibHoM
dbopmax.

12

14,15

Brinmonnenue nabopatopHoit pabOThI
«M3ydyeHne 3aKOHOB  ITOCTOSTHHOTO
TOKa

5-6

15

Marnerusm

MarauTHoe 1oJie ¥ €ro BO3JACUCTBUE Ha
nBroKyuecs 3apsaael. Cuna Jlopenua.
MarunutHas uaaykaus. Cuna Amnepa.
MarauTHbIi MOMEHT Y BO3JICCTBUE HA
HEr0 MArHuTHOro mnoJis. MCcTOYHMKH
MarHuTHOTO noJig. 3akoH buo-Casapa-
Jlarutaca. MarautHbii notok. Teopema
OI' mns marguTHOro moussa. PaOora
cuibl AMiiepa. 3aKOH MOJIHOTO TOKa H
¢busmueckass teopema CTokca B
BAKyyMe u B MAarHeTHKe.

12




Hanpsok€HHOCTP  MAarHUTHOIO — MOJIS.
MarauTHass ~ BOCIPUMMYHUBOCTH U
MarHuTHas MIPOHUIIAEMOCTb.
Jluneiitnple  Mar"HeTukd  (gua- u
napaMarHeTUKH) n HEJIMHEHUHEIE
MAarHeTUKHU (beppomareTukn).
HamaranunBanue ¢GeppoMarHeTHKOB:
KpUBas HayaJlbHOW HAMarHUYE€HHOCTH,
npefesibHas M HenpeAeiabHbIC METIIH
rucrepesuca. JXKéctkue u  MATKHE

MAaru€TuKu.

JIEKTPOMATHUTHAS HHAYKIUS
3akoH @apanes u npaBwio JleHna.
Buxpesoe DJIEKTPUUYECKOE  TIOJIE.

16 2 12
CaMOMHAYKLHUS. [lepexonHbie
IOPOLECChl B DJIEKTPUUECKOW LIETIH.
DHeprus MarHUTHOTO TIOJISI.
HToro mo 3 cemecTpy: 4 8 88
YpaBHenuss MakcBesia
Huddepenunanbubie OnepaTopbl
Teopuu noss. IHTerpanbHbie TeOpeMbl
17 teopun mnoyisi: l'aycca u  Crokca. 0,25 | 0,25 3
[TorenuuanbHbIe u BUXPEBbBIC
BEKTOPHBIE OJIAL. Csenenue
MHTETpaJIbHbIX ypaBHEHUI

QJICKTPOMArHeTu3mMa K




nuddepeHnaTbHbIM YpaBHECHUSAM
Makcsemia. Tok cMeleHus.

18,19

Kosie0anusi 1 BOJIHBI

["apMoHnyeckue KOJIeOaHUsl.
HuddepennnansHoe ypaBHEHUE
FapMOHUYECKHX KOJIEOAHMH M  €ro
oOmiee penieHue. BekTopHoe
IPEICTaBIICHUE rapMOHUYECKHUX
¢yHKuMid. MexaHuyeckre MasTHHUKHU.
NneanbHblil  KoJIEOATEIBHBIA KOHTYD.

["apMoHUUecKue KoJIeOaHus C
AHEPreTUYECKOU TOYKH 3pEeHUS.
3aTyxatronue KoJieOaHus.

Boeinyxennsie kosebanusi. Pe3zonaHc
aMIumMTyasl.  Pe3oHaHc  ckopocTw.
AMIUIUTY/1a TIOTJIOIICHHS U aMILTATYAa

JVCIIEPCHH.
Bo3MyiieHuss MEXaHUYECKOW CpEJbl.
BosHoBOE YpaBHEHHE. BriBog

BOJIHOBOTO YPaBHEHHS W3 YPABHEHHUU
Makcsenna. CaoiicTBa
AIEKTPOMArHUTHBIX BOJIH.
I'apmonnueckue  BoyiHBL.  DaszoBas
ckopocTh. JlyimHa BOJIHBL. BosHOBOM
BEKTOD. NHTEHCUBHOCTD
rapMOHMYECKOW  BOJHBI.  [lakeTsr
FapMOHMYECKUX BOJH. ['pynmosas

2-3

0,25

0,25

12




CKOpOCTb. [InMHA  KOTepeHTHOCTH.
BpeMst KorepeHTHOCTH.

20

Bemonnenue mnabopaTopHOil padOTHI
«3yuyeHne WHTEpPPEPEHIIMH CBETA C
noMOIIbI0 ounpusMel Openensn

20

HNurepdpepenuus

SIBnenue unTepdepeHIm.
KorepeHTHbIE HCTOYHUKH.
HeoOxoaumbie u 10CTaTOYHbBIE
YCIJIOBHSI KOTEPEHTHOCTH HCTOYHUKOB.
HuTtepdepenius chepudeckux BOJIH.
OnTuyecknii Xo. Y CIOBHS
UHTEP(PEPEHIIMOHHOTO MAKCUMyMa U
MHUHHMMYMa. Y CJIOBUE BPEMEHHOM
korepeHTHocTu. Cxema FOHra.
HNuTepdepeHus B TOHKUX TUIEHKAX.
Kosbua Herotona. [IpocTpancTBeHHas
KOT€PEHTHOCTb.

0,5

0,25

21

JAudpakuus

SAsnenne nudpakuun. [IpuaITUT
['tolirenca-®penens. 3ousl Openens.
[IpAMONMHENHOCTH PACIIPOCTPAHEHUS
CBETa B OJHOPOJHOU CpeETIE.
Hudpakuus Openenst Ha KPYTiIoM
OTBEPCTUH. Y CIIOBUE T€OMETPUUYECKON
ONTHUKU. Y CJIOBUE TUPPAKIIUU
Opaynrodepa. Audpaxuus
®payHrodepa Ha 1IeTU U Ha

0,25

0,25




OJTHOMEPHOU TU(PpaKIIMOHHON
pemérke. JIudpakuus OpayHrodepa
Ha KpucTtamiax. YcioBue Bymnbga-
Bbpoarra. Paspemarorias crnocoOHOCTh
TG PAKIIMOHHON PEIIETKH.
AJIbTEpHATUBHOE MTPUHIIUITY
['torirenca-dpenens onvucanue
Tu(pakuK: mapaMeTp AUPPAKIUH.
Hudpaxuus Opaynrodepa
cxongamuxcs BojaH. Onucanue
mugpakunn OpayHrodepa mIocKux
BOJIH C IIOMOIIIBI0 COOTHOLIEHUS

HEoIpeeNEHHOCTEN.

Brimonnenne n1abopaTopHOil pabOTHI
21 «HccaenoBanue nudpakun

Opaynrodepa Ha AUGPAKIUOHHON

pEemETKE)

Hoaspuzaumst

[TonnepeyHocTh BOJIH 151

TOJIIPU3AIIIOHHBIE SIBIICHHSI.

Jnarpamma WHTEHCMBHOCTH. MaTpuna

KOTEPEHTHOCTHU u CTETICHb
22 KOTEpPEHTHOCTH ocell. HopmanbHbie 0,251 0,25

koopauHatel. [lonspuzamnus B ¢azoBo-
HEKOT€PEHTHBIX BOJIHAX:
HENOJISIPU30BaHHbBIN CBET;
IJIOCKOMNOJISIPU30BAaHHBIA  CBET; 3aKOH
Mautroca; 4aCTHYHO NOJISIPU30BAHHBIN




ceer. llomspuzammst B ¢azoBo-
KOTEPEHTHBIX BOJIHAX: JIEBas U IMpaBas
AIUTUTITUYECKAS MOJIIpU3AIIHS;
KpyroBas mnoJisipuzanusa. ONTHYECKH
akTUBHbIE cpenbl [lonspu3amoHHbIe
METOJIBI: 3aKOH bprocrepa; ABOWHOE
Jy4YenpenoMIIEHUE; JUXPOU3M.

23

KBanToBoonTHYeCKHE SIBJICHUSA
TertoBoe W3JIy4YCHHUE.
DHepreTuyeckas CBETHUMOCTb,
OCBELIEHHOCTh W MOTJIONIAOIIAS
COCOOHOCTh. PaBHOBECHOE TEIIOBOE
u3ydeHne W 3akoH  Kupxroda.
Oyukiuss  Kupxrodpa wu  abconroTHO
yépuoe Teno (AYT). 3akon Credana-
bonbimana, 3akonel Buna. @opmyna
[Inanka. Buemmnwmii  gotorddexr.
Dddext KomnroHa. DOTOHBI.
KopnyckynsspHO-BOJIHOBOM — Tyallu3m
JUTS 2JIEKTPOMArHUTHOTO U3JTy4YEeHUSI.

0,25

0,25

23,24

Brinmonnenue naGopatopHoit pabOThI
«M3mepenne U3J1y4EeHUs aroMa
BOJOPOJIa»

7-8

24

DJIeMeHThbl KBAHTOBOI MeXaHUKH
Atom Boaopoaa mno bopy. I'maBHoe
KBaHTOBOE YUCJIO. CepuanbHas
dopmyna banpmepa.

0,25

0,5




['mnoreza npe-bpoinsa. Bomnna ge-
bporiis. DKCIEpUMEHTAIbHBIE
JIOKA3aTeJIbCTBA BOJIHOBBIX CBOMCTB
MUKpodacTull. CTaTUCTUYECKUI CMBICI
BOJNH Marepuu. [loHsaTne BOITHOBOM
byHKIIUN (BD). [TpuHumn
CYIIEPHO3ULIUH. CooTtHoteHus
HeonpenenénHocrei ['eiizendepra.

OOmiee W CTAalMOHAPHOE YPaBHEHHUSA
[Ipeaunrepa. AtoM Bomopoda IO
[peaunrepy. OpOuransHoe U

MAarduTHOE KBaHTOBBIE qucia
AJIEKTPOHA. Crune 3JICKTPOHA.
MexaHu4ecKuu u MAarHUTHBIN

MOMEHTBI MHOTO3JIEKTPOHHOTO aToMa.
[Ipuanun  Ilaynmu.  Pacnpenenenue
JJIEKTPOHOB 110  JDHEPreTUYECKUM
YPOBHSIM. dusnyeckas OCHOBA
MEPUOJIMYECKOM CUCTEMBI 3JIEMEHTOB
Meunneneena.

Hroro no 4 cemectpy:

64




[Tpunoxxenue 2 k pabouyeil mporpamme

MUMHHUCTEPCTBO OBPA30BAHNS 1 HAYKH POCCHUIMCKOM OEAEPALIUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHVE BBICIIEI'O OBPA3OBAHIIA

«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

Hanpagnenue noarorosku: 08.03.01 «CTpoUTenbCTBOY

OI1 (mpo¢uis): «I [pOMBIIIIEHHOE Y TPaKTAHCKOE CTPOUTEIIHCTBO»
®dopma 00yueHHs: 3a09Has

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

Kadenpa «Duzuka»

®OHJA OUEHOYHBIX CPEJICTB
IO JNCHUAIIINHE «®u3uka

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

Il. Onrcanue ONEHOYHBIX CPENICTB:

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

2. TIpUMEepHbIE BOIIPOCHI JJIS 3aIUTHI JJabopaTopHoi padoTsl (3JIP)

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

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

CocTraBurtenun:

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

Mocksa, 2021 rox



HACHOPT ®OHJAA OHEHOYHBIX CPEJICTB

Ta0Omuma

POU3UKA

OI'OC BO 08.03.01 «CTpouTeibcTBO»

B IMpoIeCCC OCBOCHUS JaHHOM JUCLIUIIINHBI CTYACHT (1)OpMI/Ipy€T U JCMOHCTPHP

eT cieayrolue o0menpogeccHoHAIbHbIE KOMIIETEHIIUH:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorust dopma CTtenenu ypoBHeii
NH- DPOPMYJIINPOB- dopmupoBanus OLIEHOYHOI0 |0CBOEHHSI KOMIIeTEeHIUil
JEKC KA KOMITeTEeH I cpeAcTBa
OIIK- |cnocobnocme 3HATh: ek, YO, ba3oBblii ypoBeHb
1 1LCNOIb3068AMb OCHOBHBIE 3aKOHBI (PU3UKH U METO/IbI CaMOCTOATEIbHAS 3JIP, — CII0COOCH
OCHOBHbIE 3aKOHbI TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO pabora, 3, chopMynupoBaTh U
ecmecmeeHHOHAYUHbIX  |(PU3UYECKOTO UCCIIETOBAHUS CEMUHApPCKUE C) PAaCKPHITH
oucyunium 6 YMeTh: BaHSTHS, MPEAJIOKEHHYIO
npogeccuonanvroll MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI (PU3UKH U [BHITIOTHEHUE po0OiieMy, a Tak ke
OessmenvHOCMU, METO/Ibl TEOPETUUECKOTO U mabopaTOPHBIX M3JI0KUTh TPAAUIIHOHHbIE
NpUMeHsmMb Memoobl  PKCIIEPUMEHTAIBHOTO (PU3UYECKOTO paboT MyTH €€ penieHus
mamemamu4eckozo MCCIIEIOBaHMSI B TPOeCCUOHAIBHON IoBbIlIeHHBII YPOBEHb
ananusa u esATeTbHOCTH — CIIOCOOCH
mamemamu4eckozo BJ1aJ€Th: cchopMynupoBaTh U
(KomMnvlOmMepHo20) HaBBIKAMM  HUCIIOJIb30BAaHUS ~ OCHOBHBIX PACKPHITH
Wmoodenuposanus, 3aKOHOB ((N7IZ1N’ u METO/IOB peI0KEHHYIO
meopemuiecko2o u TEOPETUYECKOIO0 M AIKCIEPHUMEHTAIBHOIO po6IIEMY, H3I0KHTh
PKCNnepumenmailbHo2o q)HSI/I'—IeCKOFO HUCCIICI0OBAHUA B TpaJgUuLIMOHHBIE IIyTU cé
1CcCc1e008aHust npodeccuoHaIbHOM eI TeTbHOCTH PEIIEHHS, a TaK Ke €€
COBPEMEHHOE COCTOSTHUE
1 COBpEMEHHBIE CIIOCOOBI
e€ pereHus




KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB TexHosorust dopma CTeneHu ypoBHeil
NH- OOPMYJINPOB- (popmupoBanus OLEHOYHOI0  |0CBOEHHUS KOMIIeTeHI[Hi
JEKC KA KOMITeTEHIUI CpeacTBa
OIIK- |cnocobnocmob 3HATD: MEeKIMs, YO, ba3oBblii ypoBeHb
2 npUMeHAMb (u3MKO-MaTEMaTUYECKUI anmnapar, CaMOCTOSITENIbHAs 3J1P, — CIIOCcOOeH
coomeemcmeaylowull  (COOTBETCTBYIOIINI MOCTAaBICHHON paborta, 3, chopMyIupoBaTh U
Puzuro- npodeccuoHaNbHOM 3a/1a4e, a TAKXKE METO/bl CEMUHAPCKUE € [PACKPBITh TIPEITIOKEHHYIO
mMamemamudecKui QHAIN3a U MOJACIIUPOBAHUS, TEOPETUYECKOTO BaHATHUSA, npo0iieMy, a TaK ke
annapam, memoovl 1 DKCIIEPUMEHTAIILHOTO UCCIIEI0BAHNS], BBITIOJIHCHHE M3JI0KUTH TPATUIIMOHHBIC
ananuza u BEJIYILIHE K €€ PEeLICHUIO mabopaTopHbIX paboT MyTH €€ perIeHus
Mooenuposanusl, YMeTh: IloBbIlLIEHHBI YPOBEHb
meopemuuecko2o u [PUMEHSTHh COOTBETCTBYIOIINIA (prU3HKO- — criocoben
DKCNepUMeHmanbHo20  MaTeMaTHYECKUH anmnapar, MeTObl aHaIu3a chopMynupoBaTh 1
Lccredosanus npu 1 MOJIEJIMPOBAHUS, TEOPETUYECKOTO U PACKPBITh PEITI0KEHHYIO
peuternuu OKCIICPUMCHTAJIBHOTO UCCIICIOBAHUA TTPU Hp()6j'[eMy, N3JI0XUTH
npogeccuoHanbHbIX pernieHny TpodhecCHOHATBHBIX 3a1a4 TPAJUIIUOHHBIC TYTH €€
3adau BJ1a/J1€Th: [PELIECHNUS, a TaK JKe e€
HaBbIKaMU MMPUMCHCHUA (1)I/I3I/IKO- COBPEMEHHOE COCTOsIHHE
MaTeMaTUIECKUU amrapara, 1 COBPEMEHHBIC CIIOCOOBI
COOTBETCTBYIOLIETO MOCTaBJICHHOU eé pemenus
npodeccuoHaNbHOM  3adauve, a Takxke
METO/JIaMH  aHall3a W MOJIEJTUPOBaHMUS,
TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO
MCCIIeI0BAHMS, BEAYIUX K €€ PEIICHUI0




OIIMCAHUE OINEHOYHbIX CPEJICTB

Hepequb OLCHOYHLIX CPEACTB 0 JUCHUIIJINHE «Pu3zuka»

Haumenosan [IpencraBnenue
Ne
0C ue Kpartkas xapakTepucTHKa OLIEHOYHOTO CPeJICTBa 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 . TeMam/paszzenam
(YO) UCLUIUINHOM, W PACCUYMTAHHOE Ha BbIICHEHUE [ ———
00beMa 3HaHUI 00YYaIOLIETOCs M0 ONpPEICICHHOMY
pasaeny, TeMe, mpodiieMe U T.I1.
3 CpencTBO TMPOBEPKHM YMEHHH W HaBBIKOB 11O
aruTa
1360 I:TO toji [ACTIOML30BAHMUIO nabopatopHoro obopymoBanus u | [IpumepHBIE BOIIPOCHI
2 p1;6OTEI M3MEPUTEIbHBIX puoOpPOB, 00paboTke JUISL 3aIUThI
(37TP) DKCIICPUMEHTAJIBHBIX JIaHHBIX M MX CPAaBHECHHUIO ¢ | JabOpaTOpHBIX padoT
TEOPETUIECKUMHU PacUeTaMH
CpeacTBO MPOBEACHHS IPOMEKYTOYHOM aTTecTalun Bonpocs! 1is
3 3ager 110 pe3yJbTaTaM BBIIIOJHEHUS BCEX BHUIOB y4eOHOH | TMOATOTOBKHU K 3a4€Ty,
3) paboThl B TEYCHHHM CEMECTpa C MPOCTABICHHEM HPUMEPbI 3a4ETHBIX
OLIEHKH «3aYTEHOY HJIU «HE 3aUTCHO) OHIIeTOB
CpencTBO MPOBEICHHS TPOMEKYTOUHON aTTECTAIHH B
[0 pe3yJbTaTaM BBIIOJHEHUS BCEX BHUJOB ydeOHOMH OHpPOCHL ATA
MOJITOTOBKH K YK3aMEHY,
4 Dk3amed  [pabOTbl B TEYEHUM CEMecTpa C IPOCTaBICHUEM OHMEDEL
) OLIEHKU «OTIHYHOY, «XOPOLIO», PHMEp
HK3aMEHAIMOHHBIX
«yIOBJIETBOPUTEIILH WIn
YIOBJIETBOPUTEIEHOY T GHIICTOB

KHCYDOBJICTBOPUTCIIBHO»




MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKON ®EJIEPALINN
denepalibHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICLIETO

oOpa3oBaHUs
MOCKOBCKHMM NOJINTEXHUYECKU YHUBEPCUTET
Hanpagnenue noarotoBku:
08.03.01 CtpoutenbcTBO

OII (npodunsp): «I[IpoMBbIIITIEHHOE U TPAKIAHCKOE CTPOUTETHCTBOY

Kadenpa dusnka

(HanMeHOBaHKE Kagephl)

Bonpocsl 1Jis1 yCTHOTO onpoca

10 ANCHUIIIINHC (1)I/I3I/IKa

(HaMMEHOBaHUE JUCLMIUTIHBIL)

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

OIIK-1, OIIK-2

Pasnen Kunemamuka nocmynameiltbHo2co osudIceHUA

1.

oM wN

18.
19.
20.

21.

Yro Takoe (pu3nUecKuii BEKTOP U €ro opT?

Uro Ha3pIBaeTcst aOCOMOTHBIM, @ YTO — OTHOCHTEIBHBIM?

[IpocTpaHCTBO OTHOCUTENHHO UK A0COIOTHO?

Uro Takoe JBHKEHHE MaTePUAIbHON TOUKH?

Yro Ha3pIBaeTCs MpaBUJIaMU TEOPUH OTHOCUTEIBHOCTH?

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

Uto Takoe compuKacaroiasics K JaHHON TOYKE TPACKTOPUH OKPYKHOCThH?

Yro Takoe paanyc KpUBU3HBI TPAEKTOPUH B JAHHOW €€ TOUKe?

Uro Takoe opT KacaTeabHOW U OPT HOPMAJIU B IAHHOM TOYKE TpaeKTOpuu?

. UTo Takoe myTeBas CKOPOCTh M CKOPOCTh ABMkKEHUs? KakoBa CBSI3b MEX1y HUMU?

. J1aTb KOPPEKTHOE OIpEAEICHNE YT MAaTEPUAIBHON TOYKH.

. ChopmynrpoBaTh 3aKOH OTHOCUTEIBHOCTH CKOpocTH [ anues.

. EcTb 11 yckopeHue y tesna, KOTOpoe JBUKETCS 110 OKPY>KHOCTH paBHOMEPHO?

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

. UTo Takoe KoOpAuHATHI?

. Uto Takoe 6azuc cucteMbl KOOpIUHAT?

. B uéM npeumyiecTBa 1eKapTOBOM CUCTEMBI KOOPJAMHAT NIEPE CHCTEMAMHU C IPYTUMHU

6azucamu?

Yro Takoe gexkapToBa KoopauHaTa’?

Yro Takoe KHHEMAaTUYECKUE 3aKOHBI IBUKCHUS?

Kak #a ocHOBaHMUM 3aKOHOB JABVKCHUSA MMOJTYUYUTh 3aBUCUMOCTU CKOPOCTU ABUKCHUA U
YCKOpPEHUS OT BPEMEHU

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



Pazgen ,Zlunamuka nocmynameéeilibH0O20 osudIcCeHUA

CoNoA~WNE
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13.

14.

15.

16.
17.

JleB youBaet namoii kponuka. C Kakoil CHIION KPOJIMK ACHCTBYET Ha Jlamy JibBa?
Uto Takoe BO3/CMCTBUE OJTHOTO TEjIa Ha Ipyroe?

Yro Takoe cuna?

Yto Takoe JMHAMUYCCKOES COCTOSHUE TeJa U CUCTEMBI TEII?

Cua abCoJIIOTHA UJIM OTHOCHTEJIbHA?

Yto Takoe COCTOSHHE IOKOA? SBIIsSeTcs Iu 0HO a0COIIOTHBIM?

Kak asmxercs Tea0 B COCTOSIHUH ITOKOs?

Urto Takoe uHEepLHUaIbHasl CUCTeMa OTcuéTa?

Kaxkoe teno namaer ObicTpee: TsoKENOE WK JETKOE?

. Kax B3Becunu 3eminro?
. KakoBa nmpuyrHa TOr0, 94TO Ha JIBYX KOHIIAX HATSHYTOH HUTH, IEPEKUHYTOM Yepe3 OJIOK,

CHJIBI HATAXKCHUA OI[I/IHaKOBBI?

. KakoBa npuumHa TOro, 4to yCKOpEHHUS JIByX IPY30B, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM

4yepe3 0JI0K, OIMHAKOBEI 110 MOTYJIIO.

Henonsumxkuelii 00K mojBelieH K AUHaMoMeTpy. Uepes ONOK MepeKkWHyTa HUTh, Ha
KOHIIaX KOTOPOU 3aKpeIJICHBI IBa HEPABHBIX rpy3a M1 v My. Uemy OyAyT paBHBI MOKa3aHUS
JUHAMOMETpA, €CJIU IPY3bl IPEAOCTAaBUTh CAMUM cede?

3adeM HyXeH UMITYJIbC MaTepUATIbHOM TOUKH?

W3mensiercs 1 uMmmynbe cucteMbl 3emutsi-JIyHa, ¥ ecinu Ja, TO KTO HM3MEHSIET €ro
H3MEHseT?

3adeM HyXeH IIEHTP MacC CUCTEMbI?

Yo Takoe yiap ¢ TOYKH 3pEHUSI TEOPUU U TPAKTUKU?

Paspen Paboma u snepzus ¢ nocmynameibHoM 08UNHCEHUU

1.
2.
3.

o ok

12.
13.
14.

UTto Takoe MEXaHUYECKOE COCTOSIHUE CUCTEMBI?

[TpuBecTH npuMeps! GYHKLUUN MEXaHUYECKOT'O COCTOSIHUS CUCTEMBbI

Kak npaBuibHO cka3zarh: «PaboTa cuiibl 110 nepeMelieHno Tenay win «Padbora cuiibsl Ha
NIEPEMELICHUH TEIa

UYro Takoe cuioBoe nojue?

B 4ém pa3zHuIa MeXly CTallMOHAPHBIMY U HECTALIMOHAPHBIMU CHIIOBBIMHM ITOJIAMU?
Mosker nu ObITH Tak: cuia He paBHa 0, ckopocTh Tena He paBHa 0, a MOLTHOCTb CHIIBI
paBHa 0?

Urto Takoe KUHETUYECKasi YHEPTHsl CHCTEMBI T€J, U 10 KAaKOMY 3aKOHY OHa U3MEHSIETCs?
Urto Takoe NOTEeHIMAIBHOE CUIIOBOE 110J1€e?

CdopmynupoBath onpesereHne NOTeHINAIBHON YHEprUy Tella U 3aKOH €€ N3MEHEHNSI.

. Kakue cumsl B HOBCGI{HCBHOﬁ MMPAKTHUKE ABJIAIOTCA HOTGHHI/IHJ'II)HBIMI/I?
. I[aTB OIPEACIICHUC T10JI CUJI COTPOTUBJICHU. HO“IGMY OHO HC ABJIACTCA

MOTEHIIUATBLHBIM?

SIBNSAIOTCS JIM MOTEHIMATBHBIMU CHJIbI HATSKEHUSI HUTU U PEAKLIUU OMOPbI?

Uto Takoe MexaHWYeCKast SHEPTHs, U 110 KAKOMY 3aKOHY OHA U3MEHSIETCS?

JaTp onpeneneHne KOHCEPBAaTUBHOM CUCTEMBI U JI0Ka3aTh, YTO €€ MEXaHUYeCKas
SHEPTHS COXPaHIETCH.

Pasnen Kunemamuka epauiamesibHo2c0 0BUIICCHUSA

1.
2.
3.

OO6nagaer oy mIoma b BEKTOPHBIMU CBOWCTBAMU?

JlaTh ompeiesieHre I0CKOTO yIila B paJiHaHax.

[ToueMy KOHEUYHBIN yToJl TOBOPOTa HE 00JIaaeT BEKTOPHBIMU CBOMCTBaMH, a
0OecKOHEUHO Malblii oOagaer?

Hanucats ¢popmyny cBsi3u 6€CKOHEYHO MAJIOTO TIEpEMEICHHsI U OECKOHEYHO MaJloro
yrja ImoBOpoTa.

CdopmyaupoBaTh MPaBUIO0 MOIYJISI BEKTOPHOTO MPOM3BEIACHHS U €r0 HalPaBJICHUS.



CBs13b yIII0BOH M IMHEHHON CKOPOCTEM.

Hanucath BbIpakeHHs TaHI€HIIMAIbHOTO U HOPMAJILHOTO YCKOPEHUIl uepes
IIPOM3BOJHBIE YIJIa IOBOPOTA.

Omnwucate CBsI3b MEKAY MOCTYNATEIbHBIM U BpalaTEIbHbIM JIBUKECHUSMU B CIydae
MaTepHaIbHON TOUYKH U aOCOIIOTHO TBEPOTO Tema.

Pasnenﬂunamuka epauiameslibH020 osudIcCeHUA

agrwpnE

©ooNe

JaTtp onpeneneHne MOMEHTa UMITYJIbCA MATEPUATIBHON TOUKH.

JlaTp onpeneneHue MOMEHTA CUJIBI.

Hamnucatp 3aKk0H U3MEHEHUSI MOMEHTA UMITYJIbCa MaTepUaIbHON TOUKH

Hanmcars 3aKkOH U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI MaTEpUAJIbHBIX TOYEK.
Kak cBsi3anbl Mex a1y coO00i MOMEHT UMITYJIbCAa CUCTEMBI B JIa0OPAaTOPHOIL cucTeMe
OTCUY€Ta U B CUCTEME OTCYETA UEHTP MacC CUCTEMBI»

CBs13b MEX1y OCEBBIM MOMEHTOM HMITYJIbCA U YIJIOBOM CKOPOCTHIO.

Hamnmcars OCHOBHOE ypaBHEHHME IMHAMMKHY BPalaTEIIBHOTO JIBUKCHUS.
Cdopmynuposats Teopemy LlTeitHepa

JlaTb BhIpaskeHUE 3JIEMEHTAapHON padOThl BO BpalllaTeIbHOM JABH>KEHUN

. J1aTh BBIp@XeHNE KHHETHYECKOM SHEPTUH a0COTIOTHO TBEPIOTO TeJIa, BPAIAOIIeTOC

OTHOCUTEINBHO 3aKPETIEHHON OCH.

Pasnen Ocnoewvt mepmoounamuxu (T/])

1.

arwN

15.

16.
17.

18.
19.

20.
21.
22.
23.
24.
25.

Cdhopmynupyiite npeaMeT N3y4eHHus TEPMOTTHAMHUKH

Yro takoe paboTa U TEIUIO B TEPMOJIUHAMUKE?

Uro Takoe TepMOANHAMHYECKOE COCTOSTHUE?

Yro Takoe paBHOBECHOE TEPMOAMHAMUYECKOE COCTOSIHUE?

Kak cBsi3anbl Mex a1y co00i paBHOBECHOE COCTOSIHUE U eMeHTapHast padora T/]
CUCTEMBI?

OnwumuTe paBHOBECHOE COCTOSTHUE JJAHHOW MAcChl IaHHOTO Ta3a.

B kakux ocsix paboTy ra3a B paBHOBECHOM IIPOLIECCE MOKHO MPEJCTaBUTh Tpaduuecku?
Uro Takoe pynkuusa T/I cocrosHus?

CKOJIBKO MOYHO IpUAYyMaTh (YHKIMH PAaBHOBECHOI'O COCTOSTHUS ra3a?

. aiiTe onpezenenne TeMneparypsl

. UTo Takoe ypaBHEHHE COCTOSHHUA?

. JlaiiTe TepMOMHAMUYECKOE OTIpe/IeTICHUE UAeaIbHOTO raza’?

. Copmynupyiite cmbica neporo Havana T/1.

. MOXHO 11 cKa3aTh, YTO MOCTYJIAT CylecTBOBaHUS ocoboit ¢pynkuuu T/I cocTosHus,

BHYTpPEHHEH 3HEpPIruy, SKBUBAJICHTEH MOCTYNATy nepBoro Havana juist T/] nponeccos?
Yro Takoe TeIoéMKOCTh? SBisieTcs 11 OHA XapaKTEPUCTUKON CUCTEMBI MITN
XapaKTEepUCTUKOM CHCTEMBI B JaHHOM PaBHOBECHOM Iporiecce?

OT 4ero u Kak 3aBUCUT BHYTPEHHSSI SHEPIUs UACAIBHOIO rasa’?

Kak omuceIBaeTcs 3aBUCUMOCTE JaBJIEHHS UACAIHLHOrO ra3a oT 00néMa B
aarabaTuvaeckoM mporecce?

Yto Takoe oOpaTHUMbIN 1 HEOOpATUMBIN Mporecc?

Kakue HeoOpaTHMBble POLIECCHI JIETJIM B OCHOBY IIEPBOHAYAIIBHBIX (DOPMYITUPOBOK
BTOporo Havana T/[?

Yro takoe Tepmuueckuii KI1/] rennosoro asurarens?

CymectByeT nu yerporictBo, KITJ[ koToporo moxet 0bITh 6oibine 100%?

Yro Takoe BeUHBIN ABUTATENb IEPBOTO pojaa’?

Uem 3namenut muki Kapuo?

Yro Takoe BeUHBIN ABUTaTENb BTOPOrO poja?

Mo>KHO 1u TeT10, OTITaHHOE XOJIOIMIBHHUKY B IIUKJIE paOOThI TEIJIOBOTO ABUTATENs,
Ha3BaTh TEIUIOBBIMU MOTEPAMU?



26.
217.

CymiecTByeT 1 KOJMYECTBEHHAs! Mepa HEOOPaTUMOCTH U30JIMPOBAHHOM CUCTEMBI?
B kxakux ocsix Terio, NoJIy4eHHOE CHCTEMOI B PaBHOBECHOM IIPOIIECCE, MOXKHO
npeacTaBuTh rpaduyecku?

Paznen OcHo8bl MOEKYAAPHO-KuHemuueckou meopuu (MKT)

CoNo~WNE
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KakoB cmbici uncia ABoraapo?

Urto Takoe MosipHas Macca BeniecTBa’?

CKOJBKO MOJIEKYJI JAaHHOTO BEILIECTBA COACPIKUTCS B €ro MosisipHOi Macce? [Touemy?
Urto Takoe MIoTHas yrakoBKa MOJIEKYJ1?

UeMy paBHa pa3HULIa MEXIAY BHYTPEHHEN SHEPrUEH U SHEPTrUel TeIIOBOTO ABUKECHUS?
UYro Takoe creneHb cBoOOAbI?

Urto Takoe paBHOBecHOE cocTosiHue B MKT?

UYro Takoe abcomroTHas Temneparypa B MKT?

[aiite onpenenenue uaeanbHoro raza B pamkax MKT

. Kak cooTHOCATCS APYT C APYroM BHYTPEHHSIS SHEPIUS UIICAITBHOTO Ta3a U SHEPrUs

TCIIJIOBOI'O IBHMXKXCHUA €TI0 MOJ'ICKy.]'I?

. MOKHO J11 3KCrIepUMEHTaIbHO n3MepuTh oTHOleHue Cp/Cy naeanpHoro raza?
. MoxHO 11 o pe3yjibTaTaM U3MCPCHUS MMOKA3ATECIIA a[[I/Ia6aTI)I CyauTs O CBOMCTBAX

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

Paznen Jnemenmol cmamucmuueckou pu3uxu

1.

2.
3.
4
5
6.

8.
9.

10.
11.
12.

Urto Takoe YucIo 3a10JHEHUSI OJJHOYACTUUYHOTO COCTOSHUS?

Yro Takoe QyHKIMS pacrpe/ieeHus] MOJIEKYII IO OJIHOYACTUYHBIM COCTOSTHUAM?
Uro Takoe pacnpenenenue Maxkcsenia?

3anuiuuTe BeIpa)KEHUE paclpenencHus Makcsena

3anuiuuTe paBHOBECHOE PACIIPEIEICHIE MOJIEKYJI /1€aIbHOTO ra3a o MOAYJIAM
CKOpOCTEH MOJIEKYJT

PaccraBbTe B opsiake Bo3pacTaHus CpeIHEKBaIpaTUUHYI0, HanboJjee BEPOATHYIO U
CPEIHIOI0 CKOPOCTU MOJIEKYJI UAECAIBHOTO raza pyu JaHHOW TeMIEpaType
3anuiuTe paBHOBECHOE paclipeiesieHue MOJIEKYJ HAEaTIbHOrO ra3a o KHHETHYECKUM
DHEPIrHUSAM MOJIEKYJ?

Uro Takoe pacnpenenenue bonbimana?

Yro takoe pacrpenenenue ['udoca?

Uro Takoe KaHOHUYECKOE U MUKPOKAHOHUYECKOE pacrpeeseHus?

Urto Takoe cTaTUCTUUECKUN BEC TEPMOJAMHAMUYECKOTO COCTOSIHUS?

Cas13aHbI TU MeX 1y c000 SHTPONHUS U CTATUCTUYECKUI Bec?

Pasnen Aenenusn nepenoca

1.

ook owd

Uto Takoe J0KaJIbHOE paBHOBECHE?

Kak Ben€r ce0s ¢ TedeHneM BpeMEeHH JIOKaJIbHO paBHOBECHAS M30JMPOBaHHAs cucTema?
Kaxkne BbIpaBHUBAOIINE IOTOKH N3BECTHBI Bam?

3anuIuuTe BBIPaKEHUS IUIOTHOCTEN BBIPABHUBAIOIINX IOTOKOB

Yro Takoe jyHA B BpeMsi CBOOOAHOTO mpodera?

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

Kax cBs3aH BBIPABHUBAOIINI IOTOK C SHTPOIHAEH?

Paznen Hanpﬂafcé'nuocmb djieKkmpocmamudecKkozo nojis

1.

JlaTp ompeneneHue TOYEYHOTO 3apsiaa B Ciiydae HEIPEPBIBHOTO PaCIIpeIeIIeHUs 3apsaa
110 00bEMY, TOBEPXHOCTH, JINHHUH.
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10.
11.

12.
13.

14.
15.

CdopmynrpoBaTh IPUHIUIEI JATBHOACHCTBUS U ONu3KoneicTBUs. Kakoit u3 Hux
0Ka3aJcs BEPHbIM?

UYro Takoe 31eKTpOCTaTUYECKOE 110I1e?

Yto Takoe mpoOHBIN 3apsi 10 OTHOLIEHUIO K JAHHOMY 3JIEKTPUYECKOMY MOJI0?
Uro Takoe MaTeMaTH4ECKOE M0JIE JIEKTPUUECKON HAIPSKEHHOCTH U JJIs1 YETO OHO
HYXHO?

CdopmynupoBats mpaBuiia rpadudeckoro npeacTaBiIeHUs] BEKTOPHOTO
MaTE€MaTUYeCKOro MoJs

Ornucarb CBOMCTBA CUIJIOBBIX JIMHUN 3IEKTPOCTATUYECKOTO MOJIS.

B kakoM ciyyae npuMeHseTCs MPUHLUIT CYNIEPIIO3UIIMH JIEKTPUUECKHUX MTOJICH?
3anucath €ro BhIpaXXEHHUE B Cilydae JUCKPETHOIO U HEMPEPBIBHOTO pacpeleIeHUs
3apsA10B-UCTOYHHUKOB.

Urto Takoe 31eKTpUUYECKUN AUIIONb?

Yro Takoe TenecHsld yroa? Hanucare BbIpa)kKeHHUE 3JIEMEHTAPHOT O TEJIECHOIO YIJIa.
Urto Takoe MoTOK BEKTOPHOTO 1oJisi? B kakoM ciryyae 3TO MOHSATHE CBSA3aHO C
NBIDKEHUEM?

Cdopmynuposats Teopemy Octporpaackoro-I'aycca B Bakyyme.

3anucath BbIpaXeHHE HAMPSHKEHHOCTH TOJISI OAHOPOIHO 3apsSKEHHON OECKOHEUHOU
IIJIOCKOCTH.

Yro o3HauaeT «0ECKOHEUYHOCThY MIIOCKOCTU?

3anucath BbIpaXCHHE HAIMIPSHKEHHOCTH T10JIsI OHOPOHO 3apsKEHHON OECKOHEUHOM
NpPSIMOW HUTH.

Pasnen Ilomenyuan
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2.
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[Touemy 1ose 3IEKTPOCTATUUECKON HANPSKEHHOCTH SIBJIETCS MOTEHUUAIbHBIM?

Kax Ha3pIiBaeTcs moTeHIMATbHAS SHEPTHS €IUHUYHOTO MOJIOKUTEIHHOTO IPOOHOTO
3apsAJia B AJEKTPOCTATUUECKOM I0J1€e?

Kaxk BpIpa3uTh CKagsipHOE MaTEMaTUYECKOE MOJIE MOTEHIMAJIA YEPE3 BEKTOPHOE
MaTEeMaTUYEeCKOE MOJIE FJIEKTPOCTATHUECKON HAMPSKEHHOCTH?

Uto Takoe HaNpsHKEHUE, U KaKOBa €0 CBA3B C pa00TOM SJEKTPOCTATUIECKUX CHIT?
YTo Takoe IrpaIueHT CKAJISIPHOTO OIS ?

Kaxk BpIpa3uTh 1moJsie 31eKTpOCTaTUUYECKON HAMPSXKEHHOCTH YEPE3 CKaJSIPHOE TOJIe
noTeHuana?

CdopmynupoBaTh NPUHIUI CYTEPIIO3UITUHU IEKTPOCTATUUECKUX TIOJIEH B OTHOIICHUH
MOTEHIIMAA.

3anucaTh TOTSHIIMAI MOJISI TOYCYHOTO UCTOYHUKA U OJHOPOIHO 3apsKEHHOM Chephl.
3anucath BhIpaXXeHHE MOTEHIIMATBLHON SHEPTUU KOHPUTYPALIUU AUCKPETHBIX TOUEUHBIX
3apsI/I0B.

3anucaTh NOTEHIIMAIBHYIO SHEPTHIO CUCTEMBI PACTIPEACIEHHBIX 3aPSAI0B.

Paznen ﬂuaﬂekmpuku u I’IPOGOOHMKM 68 dJleKmpocmamuidecCKkom noJjie

NoabkowhE

Yro Takoe cpena? SBnsieTcs M ATO MOHATHE MOJIETHHBIM?

[lepeuncnnTh BUABI 3apsI0B IO OTHOIIEHUIO K JAHHOM Cpelie

Yro Takoe JUDIEKTPUKHU U MPOBOTHUKN?

Hanucath BeIpaskeHUE SHEPTHH JTUTIONS B OJTHOPOTHOM 3JICKTPHUSCKOM TIOJIE.

Yto Takoe monspu3aius AMIIEKTpUKa?

Yro Takoe JUDJICKTPpHUICCKasA BOCIIPUUMYNBOCTD )II/IC)J'IGKTPI/IK&?

Kakwue cBsi3aHHBIC 3apsbl BIUSIOT Ha SJEKTPUYECKOE M10JIe BHYTPU AUDIICKTPHKA!
pactpenenéHHbie o 00bEMY WU TOBEPXHOCTHBIE? OCNabIs0T OHU TI0JIe CBOOOTHBIX
3apsI0B WU YCUITHBAIOT?

Jate onpeneneHne 3JIeKTPUIECKON HHAYKIUH.
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Hanucarts cBs3b MEXKIY 3JIEKTPUYECKON HHIYKLIIUEH U HAIIPSKEHHOCTBIO. UTO Takoe
JUDJIEKTPUYECKas IPOHULIAEMOCTH?

Cdopmynuposats Teopemy Octporpajackoro-I'aycca B TUIIEKTPUIECKOH cperie.
SBnseTcs 1M BEKTOPHOE I10JI€ 3JIEKTPUIECKON MHIYKIUH (CMEILEHUs ) OTEHIMAIbHBIM B
obmeM cinyyae?

— —

CopmyupoBaTh rpaHUYHBIE YCIOBHSA I BeKTOpHBIX noneit D u E .

Jlatb onpenieneHne AEeKTPOCTaTUYECKOr0 MIPOBOJHUKA.

Kak pacnpenenéH HeCKOMIIEHCUPOBAaHHBINA HECBA3aHHBIN 3apsiz 110
AJIEKTPOCTATUYECKOMY IIPOBOJHHUKY.

Yro Takoe aneKkTpruyeckas EMKOCTh YEAUHEHHOIO MpoBoAHUKA? UeM OHa onpezeisercs’?
3anucarpb JIEKTPOEMKOCTh YEAMHEHHOU Cephl.

Enununa nzmepenus snekrpoémkocty B cucreme CU HazbiBaercs (apanoii.
[Toxcuwnraiite anekrpoémkocth ConHia B papamax.

3anucath Bce BBIPAXKCHUSI SJHEPTUU YEIUHEHHOIO ITPOBOAHMKA.

Byner nu ToueuHsbli 3apsj] B3aUMOIEHCTBOBATh C HEUTPAJILHBIM ITPOBOJHUKOM? OTBET
000CHOBATb.

Uemy paBeH MOTEHIMAN 3a3€MJIEHHOIO IPOBOAHUKA?

Yro Takoe koHAEHCATOP?

Jatb onpenenenue eKTPOEMKOCTH KOHEHCATOpa

3anucath Bce BBIPaXKEHUsI SHEPTUU KOHIEHCATOpa.

JIroboe 1 coeTMHeHNEe KOHIEHCATOPOB MOKHO CBECTH K MTOCIIEIOBATEIHLHOMY HITH K
napajuieabHoOMy?

I'ne nokanu3yercs sHEPrus 3apsHKEHHBIX TEN: HAa CaMUX ATHX TeJlaX WK B IPOCTPAHCTBE
BOKPYT HUX?

3anucath Bce BhIpAXKEHUsI 00bEMHOI IIIOTHOCTH SHEPTUU AJIEKTPUUYECKOIO MOJIS.

Pasznen 3aKOHbL NOCMOAHHO20 MOKA
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Urto Takoe MI0THOCTH 3JIEKTPUUYECKOT0 TOKa U cuiia Toka? KakoBa cBsi3b Mexay HUMH?
Yro Takoe CTOPOHHHE CUIIBI?

Cdopmynuposats 3akoH OMa B qudepennmnanbaon hopme.

Yo Takoe CONpOTUBIIEHUE yyacTKa?

Uro Takoe oAHOPOHBIN yyacTok 1enu? M300pa3uth €ro aJIeKTpUYECKYIO CXEMY.

Yro Ttakoe DC?

Uro Takoe HEOAHOPOAHBIN yyacToOK Lenu? M300pa3uTh €ro aJIeKTPUIYECKYIO CXEMY.
3anucarh UHTETpalIbHBIHN 3aK0H OMa Ui ydacTKa [eNu U 0ObSICHUTH DHEPTeTUUECKUN
CMBICH Ka)KJIOTO YJICHA.

[TpuBecTu npumMepbl HCTOYHUKOB oTpuaTesnsHon DC.

3anucaTh UHTErpaIbHbIN 3akoH OMa JIJIst TPOCTOTO 3aMKHYTOT'O KOHTYpa.

JIro6oe 11 coeTMHeHNEe PEe3UCTOPOB MOKHO CBECTH K MOCIIEI0BATEIBHOMY HIIH K
napajuieJaIbHoOMYy?

CdopmynupoBath mepBblii 1 BTopoii 3akoHbI Kupxroda uis Cl10KHBIX KOHTYPOB.

Kaxk nepeiitu ot 3akona OMma k 3akony Jlxoynsa-Jlenma?

Hanucats BelpakeHNs TEIUIOBOM U 3JIEKTPUUYECKON MOIIHOCTEM, a TaK e MOIIHOCTH
HCTOYHUKA.

3amnucarhb Bce BBIpKEHHUsSI 00BEMHOM MIOTHOCTH MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.

Paznen Maznemusm

1.
2.
3.

YT0 TakKoe MAarHUTHOE moJie?
Kaxk na3piBaeTcst 1 0003HAYACTCS CHIIOBAs XapaKTEPUCTHKA MATHUTHOTO TTOJISI?
Hanucatp BeipaskeHMEe MarHUTHOM cocTaBistolIeN cuiibl JIopeHia.
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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?

Cosepiaet 11 padoty MaruutHas cuia? Kak usmeHsieTcst KHHeTH4ecKast SHeprus
JBIDKYILETOCS MPOOHOTO 3apsa MOJ BIWSHUEM MarHUTHOTO TOJIst?

Kak Oyner aBurartbcs 3apsikeHHas YaCTUIIA, BIETEBIIAs B OJTHOPOJAHOE MarHUTHOE 1oJie?
UYro Takoe cuna Amrnepa? 3alluIIMTE BEIPAKEHUE 3JIEMEHTApHON CUilbl AMIepa.

YT0 Takoe MarHUTHbII MOMEHT?

Kaxk Bo3nelicTByeT 0IHOPOJIHOE MarHUTHOE I0JI€ HA MATHUTHBIA MOMEHT. 3alUIIUTE
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
HANPsUKEHHOCTH AIEKTPOCTATUYECKOTO T10JIs1 TOUEYHOTO 3aps/a.

Uro Takoe HanmpsKEHHOCTh MarHUTHOTO NoJisi? KakoBa e€ cBsi3b ¢ MarHUTHOM
uHAyuuein? J1is yero HeoOX0 UMbl BE BEKTOPHBIE XapaKTEPUCTUKU MarHuTHOTO TOJIsI?
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 mMarHeTukax CyliecTBYeT CIIOHTAaHHAs 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 IpeeIbHON NEeTIU TUCTEPE3UCca U3BECTHBI?

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

Chopmynupyiite Teopemy OcTporpaackoro-I'aycca ajiss MaTeMaTH4IECKOTO TOJIS
MarHUTHON HHIIYKIIUU

UT0 Takoe€ MarHUTHBIN MOTOK U MMOTOKOCIETUICHHE?

Hanummre BeipaxeHue s1eMeHTapHON pabOThl CHIIBI AMIIepa MpHU JBUKCHUH y4acTKa
MIPOBOJIHUKA C TOKOM

Hanummre BbIpaxeHue 31eMeHTapHON paboThl CHIIbI AMIiepa Py U3MEHEHU U
3aMKHYTOTO KOHTYypa

CdopmynupyiiTe 3aK0H MOJHOTO TOKA B BAKYyME M B MarHETHKE

Paznen J1eKMPOMACHUMHAA UHOYKUUA

CoNoOAEWNE

11.

Cdopmynupyiite 3akon Papazes

Chopmynupyiite mpasuio Jlenna

Chopmynupyiite 3aK0H 371EKTPOMArHUTHOW MHIAYKIUH

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

3anuiuuTe BhIpaKEHUE LUPKYISIIIUU 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 9to TpaTtutcs 3Heprust ucTouyHuKa 1pu ero padote npotusB IC caMOMHAYKIIUH B

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



Pasnen Ypaenenus Makceenna
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3anuiuTe BeIpakeHus quddepeHrnaIbHbIX ONepaTopoB TEOPUH MO Yepe3 BEKTOP
«Habma

Chopmynupyiite nuddepeHInanbHbIN NPU3HAK MOTEHIIMATFHOTO BEKTOPHOTO MOJIS
Chopmynupyiite nuddhepeHIHaTbHBIA MTPU3HAK BUXPEBOTO BEKTOPHOTO TIOJIS
ChopmynupyiiTe MaTeMaTH4YecKyto Teopemy ["aycca

Cdopmynupyiite MaremaTu4eckyto Teopemy CTokca

Csenute uHTerpanpuyio reopemy Octporpaackoro-I'aycca k nuddepenuuanbHoMy
YpaBHEHHUIO BEKTOPHOTO TOJIS B CIIy4ae 3JIEKTPOCTATUYECKOIO U BUXPEBOTO MOJIEH
CenuTe MHTETPANIbHBIN 3aKOH JEKTPOMAarHUTHOM UHAYKIMH K U depeHInaibHoOMy
YPaBHEHUIO CBSI3BIBAIOIIEMY BUXPEBBIE JJIEKTPUUECKOE U MATHUTHOE TOJIS.

CBenuTe MHTETPAJIbHBIN 3aKOH MOJIHOTO TOKA K MU depeHIMaTbHOMY YPAaBHEHUIO
BEKTOPHOTO TOJISI B ClIy4ae CTAllMOHAPHOTO MAarHUTHOTO OIS

Chopmynupyiite runoresy Makcsemia

Uto Takoe TOK cMeleHus?

CdopmynnpoBaTh BBIBOJ] O CYIIECTBOBAHUH 3JIEKTPOMArHUTHBIX BOJIH

Paznen Koneoanus u éonnnt

1.

2.
3.
4

oo

~

10.

11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

23.
24,

3anuIuTe KHNHEMaTHUYECKUI 3aKOH TapMOHUYECKUX KoseOaHui

Uro Takoe daza?

Kak (a3za 3aBucuT OT BpeMEeHU B TapMOHHUYECKOM 3aKOHE?

Kak cooTHOCSTCS (ha3a KOCHHYCHOTO U CHHYCHOTO TIPE/ICTABJICHUS] TAPMOHHYECKOTO
3aKOH JBUKCHUS?

3anummre aupdhepeHnuanbHoe ypaBHEHNE TapMOHHYECKUX KOJIeOaHn i

YTo B BEKTOPHOM IIPEJCTABICHUN T'APMOHUYECKON (DYHKIIMHU OIIpesieNieT MOAYIb
BEKTOpPA-IIPEICTaBUTEIS], @ UTO HalpaBJICHUE?

Jl1st 4ero HeoOX0JMMO BEKTOPHOE MPEACTaBIEHUE FTaApMOHUYECKUX (QYHKLUI?
3anuiuTe rapMOHUYECKUH 3aKOH JIBH)KEHHUSI B KOCUHYCHOM (popMe B KOMITJIEKCHOM
IIPEICTAICHUN.

UTo HYXHO ceNaTh C CHHYCHBIM IIPEICTaBICHUEM FapMOHUYECKON (PYHKIIMH, YTOOBI
IIPEICTAaBUTh €€ B BEKTOPHOM MJIM KOMIIJIEKCHOM BH1?

3anuuuTe 0JJHOMEPHOE BOJIHOBOE YPAaBEHUE U €T0 PEIICHHUE B BUJIE BOJIHBI, Oeryiei B
I0JIOKUTEIIbHOM HAIIPABJIEHUU KOOPAMHATHOM OCH.

3anuiunTe 3aK0H JIBU)KEHUSI OJTHOMEPHOM rapMOHNUYECKON BOJIHBI, CIEIYIOLIEH B
MI0JIO)KUTETILHOM HAIPaBJIEHUU KOOPAUHATHOM OCH.

Yro Takoe JuIMHA BOJIHBI?

UTo Takoe BOJTHOBOE YMCIIO OJHOMEPHON BOJTHBI?

Yro Takoe BOIHOBAs MOBEPXHOCTH?

UYro Takoe miockast BoJaHa?

3anuuunTe 3aK0H JBMKEHUS TUIOCKOM rapMOHUYECKON BOJIHBI, CIENYIOLIEH B
MPOU3BOJILHOM HarpaBiieHUU. Kakoi BEKTOp onpenesseT HalpaBJIeHHe €€
pacnpocTpaHeHus?

Hanummre BoipaxkeHne Gpa3zoBoil CKOPOCTH TaPMOHUYECKOM BOJTHBI

3anuuuTe BbIpa)KEHNE NHTEHCUBHOCTH TAPMOHNYECKON AJIEKTPOMAarHUTHON BOJIHBI.
UYT0 Takoe KBa3UrapMOHUYECKUE BOJIHBI?

Hanummre BbipaXkeHHE rpynnoBOi CKOPOCTH

Uro Takoe JUIMHA KOTE€PEHTHOCTH, U KaK OHa CBSi3aHa C pa30poCcoM JITHHBI
KBa3UTrapMOHUYECKOMN BOJIHBI?

Uro Takoe BpeMsi KOT€pEHTHOCTH, U KaK OHO CBSI3aHO € Pa30pOCOM 4acTOThI
KBa3UTapMOHUYECKOMN BOJIHBI?

Urto Takoe 1yr BoaH?

Kak cBs13aHbI MeXly OO0 /JIMHA KOTEPEHTHOCTU M BPEMsI KOT€PEHTHOCTH?



Pasnen Unumepgepenyusn

1.
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Uro Takoe siBieHHE UHTEphEpeHITNH?

SIBAAIOTCS JIM CTOSTYME BOJIHBI IPUMEPOM KOT€PEHTHOCTH?

Kakue BoJIHBI Ha3bIBAIOTCS KOT€PEHTHBIMU JAPYT ApYyTy?

Cdopmynupyiite ycioBue KOrepeHTHOCTH JBYX MEXaHUYECKUX WU PaJHOBOJIH
Cdopmynupyiite yciaoBrue KOTEpEeHTHOCTH JIBYX CBETOBBIX BOJIH

YT0 Takoe ONTUYECKUI X017

Cdhopmynupyiite yciaoBus HHTEpPEPEHIIMOHHOTO MAKCUMyMa U MUHUMYMa
N300pa3ute cxemy FOHra n 3anummTe BbIpa)kKeHUE pa3HOCTH ONTHUYECKOTO X0
Cdhopmynupyiite ycioBue BpeMEHHON KOTEPEHTHOCTH

3anuIuuTe BBIPa)KEHNUE Pa3HOCTU ONTUYECKOTO X0Ja B TOHKOM IUIEHKE TP HOPMAJILHOM
IIaJICHUU IUIOCKOM CBETOBOW BOJIHBI HA €€ ITIOBEPXHOCTb.

Paznen Jugppaxyusn
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Uro Takoe sBieHUE TUPPaKIIT

Kak Ha3piBaeTcsl oNTHKA B OTCYTCTBUU U paKIUN?

Chopmynupyiite npunimn [ toiireaca-Openens

OOmbsicHUTE sABIEHUE NU(PAKIUY C TOUKU 3peHus npuHiuna [roiirenca-Openens.

Urto Ttakoe 3ona Openens?

MO’KHO 111 yBETUYUTHh HHTEHCUBHOCTH CBETOBOI'O OTKJIMKA OTBEPCTHSI, ITPOITYCKAIOLIETO
CBET, YACTUYHO 3aKPBIB €T0?

Yro Takoe narHo [lyaccona?

Kak usmensercs xonuuectBo 30H @peHenst B KpyrioM OTBEPCTHH, POITYCKAOILEM CBET
IpU yJalleHUH SKpaHa HaOII0IeHUs OT SKpaHa ¢ OTBepcTUeM?

byner nu Habmoaarbes qudpakius npu 00bIIOM KoJudecTBe 30H Ppenens,
YMEILAKLEMCSI B OTBEPCTHH, ITPOITYCKAIOLIEM CBET?

KakoBo ycnosue nudpaxiuu @penens u kakoBo yciaosue qudppaxknun Opaynrodepa npu
IIPOXOKIACHUN CBETA Yepe3 KPYIJIOoe OTBEPCTHE?

Uro Takoe nudpakuus OpayHrodepa npu najeHUH MIOCKUX BOJIH Ha MPENATCTBUE?
OrmpezenuTe MWUPHUHY CBETOBOIO OTKIIMKA OT LIEIX MUPHHOHN O MpH majieHnu Ha Heé
MJIOCKOW MOHOXPOMATHUYECKOW CBETOBOW BOJIHBI, UCXOS U3 COOTHOIIECHHUS
HEONpeAeIEHHOCTEN KOOPANHATA-BOJIHOBOE YUCIIO.

ChopmynupyiiTe mpaBuio 0TOOpa TIaBHBIX JUPPAKITMOHHBIX MAKCUMYMOB TIPH
mudpaxnuu OpayHrodepa miIoCcKux BOJIH Ha OTHOMEPHOM TU(PaKIIMOHHON peléTKe
Cdopmynupyiite npasuio Bynsda-bparra npu orbope HanpaBieHH TIaBHBIX

T paKIUOHHBIX MAaKCUMYMOB IpH Audpakunu OpayHrodepa miockux BOJIH Ha
KPUCTAJUIMYECKON pelIETKE

Pasnen Ionapuzayusn

1.

2.
3.
4
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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 HAIIPABICHUS JABUYKEHUS BOJIHBI HA YTOJ ¢ OTHOCUTEIIBHO
0oCH X, HepHeHHHKYHHpHOﬁ HaIpaBJICHHUIO ABUXKCHUS.

Yro Takoe quarpaMma UHTEHCUBHOCTU?

N300pa3ute nuarpaMMy HHTEHCUBHOCTH €CTECTBEHHOIIOISIPHU30BAHHOTO CBETA

Kak u3MeHsieTcsl HHTEHCUBHOCTh €CTECTBEHHOIOISIPU30BAHHOTO CBETA MPH
MIPOXOXKICHUH Yepe3 UCATbHBIN MoIspru3aTop?

N300pasute quarpaMmy HHTEHCHBHOCTH TNIOCKOTIOISIPU30BAHHOTO CBETA
Chopmynupyiite 3akoH Maimtoca



10. Yro Takoe kpyrosas misipu3anus BoaHb? K KakuM BOJIHaM OTHOCHUTCS 3TO MOHSATHE: K
($a30BO yMOPSATOYCHHBIM UK K (Pa30BO HEYMOPSAOUYEHHBIM?

11. Yro Takoe mpaBoIOIsIpU30BaHHBIE U JIEBOIOJIIPU30BAHHBIE BOJIHbI?

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

13. Yto Takoe ONTHYECKH aKTUBHBIE CPEIbI?

14. Yro Takoe MmiIocKOCTh MPOMYyCKaHU MoJispu3aropa’?

15. Chopmynupyiite 3akoH bprocrepa.

16. Yto Takoe nuxpouzm?

17. Kak nenatotcs moiasipouibl?

Paznen Keanmoeo-onmuueckue aenenus
1. Yro Takoe cBETOBOW MOTOK?
2. JlaliTe onmpeneneHne YHEPreTHUSCKON CBETHMOCTH.
3. Uro Takoe norjioraroiias cnocoOHOCTh HOBEPXHOCTHU?
4. Yro Takoe TEIIOBOE U3NyueHue?
5. CdopmynupyiiTe NpUHIUI JETATHLHOTO PABHOBECHS 110 CIIEKTPY TETIJIOBOTO M3ITyYSHHS B
cilyyae TEIIOBOrO PABHOBECHS
Cdopmynupyiite 3akon Kupxroda
[Touemy npaBuIIbHBIE YaAHHUKN KPACAT O€NbIM, & pyUKH y HUX 4EpHBIE?
8. Uro Takoe ¢pynkmms Kupxroda u kak 0Ha COOTHOCUTCS CO CIIEKTPaTbHOM
SHEpPreTU4YecKoil CBETUMOCTBIO a0COIOTHO YEPHOTO Tena?
9. H3zobpazute mpUOIM3UTENBHBINA X0 CHEKTPATBHON YHEPTeTUIECKON CBETUMOCTHIO
abCoJIIOTHO YEPHOT'O Teja
10. Chopmynupyiite 3akon Credana-boiapimana
11. Chopmynupyiite 3aKoH cMmelieHns Buna
12. Tlouemy Comnxiie, Oynydn aOCOTOTHO YEPHBIM TEJIOM, CBETHT OEITBIM CBETOM?
13. B uém cytb runore3ssl [1nanka?
14. 3anumure Qynkuuto Kupxroda K(a),T) C TOYHOCTBIO JIO TOCTOSIHHOTO MHOXKHUTEIS

~No

15. 3anumure U 00BACHUTE ypaBHEHNE DWHINTEHHA BHENTHETO (hoTodPderTa

16. Yro Takoe kpacHas rpanuua gorosppexra?

17. Kax 6bu1a n3mepena nocrostuaast [Inanka?

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

19. Yto Takoe ¢poron?

20. HanmmuTe quictiepcHOHHOE COOTHOIIEHNE (POTOHA

21. B kakoM 3KcriepuMeHTe OblIM 0OHapyKeHbI (POTOHBI: C BHEMIHUM (oT03(hHeKToM nin
npu OTKpbITUH 3P Pexta Komnrona?

22. Yto Takoe KOPIYyCKYISIPHO-BOJIHOBOM ayanu3M ¢poToHa?

Paznen dnemenmovl K6AHM OGO MEXAHUKU

1. 3anumure GopMyIBl KOPIYCKYISIPHO-BOTHOBOTO Tyaau3Ma YacTHUIIbI BEIIECTBA

2. Kaxoii ckopoctr BosHEI Jie bpoiins, ¢pa3oBoii Wiu rpynnoBoi, paBHa CKOPOCTh
JBUKEHUSI YaCTULIBI?
Kakwue skcniepuMeHTalbHbIe (DaKThl OTBEPKIAIOT CYLIECTBOBAHHUE BOJIH BEIIECTBA?
Bo3M0xHO 11 nipsiMOe U3MEPEHNE aMILUIUTYbI BOJHBI Jie bpoitns?
ChopmynupyiiTe TPUHITAT TPUUUHHOCTH B KBAHTOBOW MEXaHHKE
CdopmynupyiiTe KBAaHTOBOMEXaHHUECKUN MTPUHIIUTI CYTIEPIIO3UIIHH
Ha xakue yTBep»aeHHs OMUPAETCS COOTHOLIEHNE HEONPEIEIEHHOCTEH «KOOpAUHATA-
umnynbscy» ['eiizendepra?
8. Uro Takoe KBAHOBOMEXaHWUYECKHM OMepaTop M KaKOBBI €0 CBOMCTBA?

No ko



10.
11.

12.
13.

14.

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

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

3anumuTe cranonapHoe ypaBuenue Llpenunrepa.

JuddepeHunanbHpiM ypaBHEHHEM A1 QYHKIUN KaKUX IEPEMEHHBIX SBISETCS
craunonapHoe ypasuenue Llpenunrepa?

KakoB cMbIcT HEONpeIeTEHHOCTH «IHEPTUsi-BpeMs» B KBAHTOBON MeXaHUKe?



MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKON ®EJIEPALINN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIETO
oOpa3oBaHUs
MOCKOBCKHI NOJIUTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noaroToBku:

08.03.01 CtpoutenbcTBO
OII (mpoduiip): «IIpOMBIIITIEHHOE U TPa’KJAHCKOE CTPOUTEIBCTBOY

Kadenpa dusnka

(nanmMeHOBaHKE Kadeapsl)

IIpumepHbIe BONPOCHI VI 3aIUTHI JIA00OPATOPHBIX Pa0d0T

10 TUCIUATUINHE buzuka

(HaI/IMeHOBaHI/Ie Z[I/ICI_II/II'IJ'[I/IHLI)

Dopma mexyujeco KOHMpOJisl, NPOGEPSIOULASL CMENEHb 0CEOCHUSL KOMNemeHyuu
OIIK-1, OlIK-2

Paznen Dusuueckue UBMEPEHUA U UX noZpeuitHocmu

JlaGoparopHasi padora «OnpenesieHue IIOTHOCTH TeJIay
1. Yro Takoe abCcoONOTHAsS MOTPEIIHOCTD IPSIMbIX U3MEPEHUI?

MOXHO JI1 TOYHO BBIYUCIUTH A0COIIOTHYIO IIOIPEIIHOCTD MPSIMBIX U3MEPEHU?

SBnsiercst 11 npuboOpHasi MOrPENIHOCTh CUCTEMAaTHYECKON?

MoskeT 11 IpOSIBUTBHCSA CiIy4aiiHasl IOTPEIIHOCTh B OJJHOM U3MEpPEHUU?

UTo NpUHATO CUNTATh PE3YJIbTaTOM CEPUH MOBTOPSAIOIINXCS U3MEPEHUIN?

OT Kkakoi M3 MOTpPEeHIHOCTeW NPSMBIX H3MEpPEeHUi: NpHUOOpPHOW, ciaydaHOM wiIn

CUTEMAaTUYECKON MOXKHO «OYHCTUTD) Pe3yibTaT U3MEPEHUI?

7. Kakoit mpubop HYXHO HCHOJb30BaTh, HU3MEPssl OJHY U Ty JK€ BEIMYUHY, YTOOBI
MPOSIBUJIACH ClTyyaliHasi HOTPEIIHOCTb: TOHKUHN WU TpyObIit?

8. Uro Takoe KOCBEHHOE U3MepeHue?

9. MaH map Maccoii M, U3MEpEeHHON C MOTPEUTHOCThI0 AM, U pagrnycoM R, W3MepeHHBIM C
norpemHocThio  AR. Breipazute uepe3 BenuuumHel M, Am, R u AR aGcomoTHyo
HOTPEMIHOCTh Ap INIOTHOCTU MaTepuaa, U3 KOTOpOro ClIelaH map.

ook wd

Pa3nenﬂunamul<a epauiamesibH0o20 osudIceHUA

JlaGopaTopHas padora «MassTHuK MakcBeJl1ay
JlaTb omnpeneneHne MOMEHTa CHJIBL.
2. Kak cBs3aHbI MeX Iy cOO0M MOMEHT MMITYJIbCa CUCTEMBI B Ta0OPAaTOPHOM cCHCTEME
0TCYETa M B CUCTEME OTCUETA «IIEHTP MACC CUCTEMBI»
HammcaTh OCHOBHOE ypaBHEHHE JMHAMHUKH BPAIIATEIIEHOTO JBUKECHUS.
Cdopmynuposats Teopemy llTeitHepa
5. BriBecTH BeIpaskeHHE MOMEHTA HHEPIIUU OJJHOPOIHOTO TUCKA OTHOCHTEIHHO OCH,
POXOALIEH Yepe3 ero HEHTP MEePHEHIUKYISPHO €ro MIOCKOCTH
6. Jare BeIpaskeHHE JIEMEHTApHON paOOTHI BO BpallaTeIbHOM JIBIYKSCHHN
7. JlaTb BeIpa’keHHE KMHETHUECKOM SHeprun abCOMOTHO TBEPOTO Tela, BPaIaoIIerocs
OTHOCHTEJIBHO 3aKPEIUIEHHON OCH.
8. Tlouemy coxpaHseTcs MEXaHHUECKasi SHEPrusl MassTHUKAa MakcBesa?

»w



Pazneant Ocnosvt mepmoounamuu (T/]) u Ocnoevt MKT
JlaGopaTtopnass pa6ora «Omnpeneinenue otHomeHuss Cpo/Cv ona e030yxa
memooom Knemana-/lezopmay

1.

2.
3.

o~

o N

10.

CKONBKMMH CTETICHSIMH CBOOOJBI 00JaiaeT MaTepuaibHas TOYKA, KOTOpas MOXKET
JIBUTaThCs TOJIBKO MO IJIOCKOM TBEPION NOBEPXHOCTH?

MoryT 11 TepMOIUHAMUYECKUE CHCTEMBI ObITh OMTUCAHBI MEXAHUYECKU?

Kaknmu sBIAIOTCS TEpPMOAMHAMUYECKHUE TAPAMETPBI CUCTEMbI: MUKPOCKOIIMYECKUMU HIIN
MaKpOCKOITUYECKUMU?

Cdopmynupyiite, 4TO TaKOe paBHOBECHOE TEPMOJAMHAMUYECKOE COCTOSHUE?
CylIecTBYIOT JIM CUCTEMBI, KOTOPbIE MOXKHO 3aAaTh ogqHuM TJI mapamerpom?
Bripaxkenue snemMeHTapHONM pabOThl JaHHOM Macchl JTaHHOTO Ta3a B PaBHOBECHOM
npoiiecce Haa okpyxenueM umeeT Bua: oA=V-dp. Cxosbko T]I mapaMeTpoB OIMHCHIBACT
T]1 cocTosinue raza? Kakue u3 HUX BHyTPEHHHE, a KaKue BHEITHUE?

Jlaiite TEpMOAMHAMHUYECKOE OIIPEIEICHUE TEMIIEpATypPhl

CKOJIBKO HEJIOKa3yeMbIX YTBEPKICHUM coaepxkuT nepoe Hauano T s T/] npoueccos?
Kak ycpennenue sHepruu TeIIOBOTO ABMYKCHUS MOJIEKYJIBI C 5S-10 CTENEHSMH CBOOOIBI 110
BPEMEHU B COCTOSIHUM PABHOBECUS CBSI3aHO C TEMIIEPATYPO U C BHYTPEHHEHN 3HEepruei?
Ornpenenure mokaszaTelsb aaAuadaTel ¥ i AByXaTOMHOTO ra3a ¢ He)KECTKUMHU MOJIEKYyJIaMu
(C TOUHOCTBIO /10 TPETHETO 3HAKA MTOCIIE 3AIATOMN).

Pasnen Aenenus nepenoca
JlaboparopHasi padora «Ounpenesenue koappguyuenma ea3kocmu 6030yxXa»

1.

ook wn

~

10.

Uto Takoe JI0KaJIbHOE paBHOBECHE?

Kak Ben€r ce0s ¢ TedyeHneM BpeMEHHU JOKaJIbHO paBHOBECHAsS U30JIMPOBAaHHAs cuctema?
Kakue BoIpaBHUBAIOLIME TOTOKH U3BECTHBI Bam?

3anumuTe BhIpaKEHUs IUIOTHOCTEH BEIPaBHUBAIOIUX [TOTOKOB

Urto Takoe qiuHa ¥ Bpemsi cBOOOHOTO mpoodera?

Y4uThIBaeTCs I pa3HULA MEXY CPEJHUM KBaJpaTOM CKOPOCTH M KBaIpaToOM CpeJiHei
CKOpPOCTH TETJIOBOTO JBM)KEHUS MOJICKYJI TIPU BBIBOJIE BBIPAXKEHUH KOA(DUIIEHTOB
nepexHoca?

Kak cBsi3aH BbIpaBHUBAIOIINN OTOK C SHTPONIHUEN?

3anumure BeIpaxkeHne ko3dduuumenta quddysun uepes cpeaHIo0 CKOPOCTh TEIIOBOTO
JBUKEHHS] MOJIEKYJIbI U BpeMsi CBOOOIHOTO Mpodera

3anumure BeIpakeHHe K03(hpuiimeHTa TemonpoBoIHOCTH Yepe3 CPETHIOI CKOPOCTh
TEIJIOBOT'O JIBMXKEHHUS MOJIEKYJIBI M BpeMsi CBOOOAHOIO Ipobera

3anumure BeIpakeHne K03 duiimenTa BI3KOCTH Yyepe3 CPeAHIOI0 CKOPOCTh TEIIOBOTO
JIBUKEHHSI MOJIEKYJIbI U BpeMsi CBOOOIHOTO mpolera

Pazneant Hanpascénnocmos u nomeHyuas 31eKmpocmamuiecKko2o nois
JlaGopaTopHas paGora «McciienoBanne XapaKTepPUCTHK YJIEKTPOCTATHYECKOI0

IMOJIsD»

1. Yto Takoe »neKTpocTaTUUecKoe mnosue?

2. Yro Takoe MaTeMaTHYECKOE ITOJIE DIIEKTPUIECKON HAMIPSHKEHHOCTH U JIJISL 4ETO OHO
HY)KHO?

3. CdopmynupoBaTh mpaBuiia rpagEuecKoro NpecTaBIeHUs BEKTOPHOTO
MaTEMaTUYECKOTO MO

4. Omnwucarb CBONCTBA CUJIOBBIX JINHUHM 3JIEKTPOCTATUYECKOTO MOJIS.

5. Tlouemy mosze 351eKTPOCTAaTUYECKON HANPSHKEHHOCTH SBIISETCS MOTEHIIMATBHBIM?

6. Kak Ha3pIBaeTcst MOTEHIMATBHAS DHEPTUS €IMHUYHOTO MOJIOKUTEIFHOTO TIPOOHOTO

3apsaa B 3JICKTPOCTATUUICCKOM moje?



7.

8.
9.

Kak BbIpa3uTh cCKaJIIpHOE MaTeMaTHUYECKOE MOJIe MOTEHIMAIa Yepe3 BEKTOPHOE
MaTeMaTUYECKOE MOJIE AJIEKTPOCTATUYECKON HATPSIKEHHOCTH?

Urto Takoe HaINpsHKCHHUE, M KAKOBA €T0 CBSI3b C pa0OTOM 3JIEKTPOCTATUICCKIX CUIT?
Yro Takoe rpaJueHT CKaJIIPHOTO MoJist?

10. Kak BIpa3uTh moJie 3JEeKTPOCTATHICCKON HANPSHKEHHOCTH Yepe3 CKAISPHOE MOJIe

noreHyana?

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

1.

Nk WN

9.

Uto Takoe IMIOTHOCTD 3JIEKTPUUYECKOT0 TOKa U cuiia Toka? KakoBa CBsi3b MEX1y HUMU?
Uto Takoe CTOPOHHUE CUJTBI?

Cdopmynuposats 3akoH Oma B muddepenmanbaoit popme.

Uto Takoe CONpOTUBIICHUE y4acTKa?

Uto Takoe ogAHOPOAHBIN yuacTOK Lenu? M300pa3uth ero 3JIeKTPUIECKYIO0 CXEMY.

Urto takoe DJ1C?

Uto Takoe HEOTHOPOAHBIN y4acTOK 1enu? M300pa3uTh ero 3JIeKTPUUECKYI0 CXEMY.
3anucarh UHTETpalIbHBIHN 3aK0H OMa Ui y4acTKa [enu U 0ObSICHUTH SHEPreTUUECKUN
CMBICJI KaXKI0T'0 YJICHA.

Yrto Takoe cucTeMaTuyecKasi OrpeIrHOCTb U3MEPCHHS.

10. Kakoii amnepMeTp SBISETCS HI€ATbHBIM?

11.

Kaxoi BOJIBTMCTP SABJISICTCA I/I,HeaJ'ILHBIM?

Paspen Unmepgpepenyusn
JlabopaTopnass padora «MccinegoBanue UHTep@epeHIUN CBeTa ¢ MOMOIIbIO
ounpusmbl OpeHesisn»

b=

Yro Takoe siBIeHNE UHTEepPEpeHInn?

SIBISIOTCS JIM CTOSTYME BOJIHBI IPUMEPOM KOTEPEHTHOCTH?

Kakue BOTHBI HA3bIBAIOTCS KOTEPEHTHBIMU APYT APYTY?

Hamummre BeipakeHUe HHTEPPEPEHIIMOHHOTO WICHA B CITydae ABYXJIYIeBOU
UHTEpEPEHIIHH.

ChopmynupyiiTe ycoBUE KOTEPEHTHOCTH JIBYX MEXAaHHUUECKUX MW PaJHMOBOIH
CdopmynupyiiTe ycioBrue KOT€pEHTHOCTH JIBYX CBETOBBIX BOJIH

UYto Takoe onTuyecKuii xoa?

Chopmynupyiite ycnoBus nHTEpPEPEHIIMOHHOTO MAKCUMyMa U MUHUMYMa
N3o06pasute cxemy FOHTa 1 3anummTe BRIpaXKEHUE Pa3HOCTH ONTHYECKOTO X0J1a

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

MMaJ€HUHN IJIOCKOM CBETOBOI BOJIHBI Ha €€ MOBCPXHOCTD.

Paspen Jugppaxuusn
JlabopaTtopnass padora «MHMcciaenoBanne audpaxkuun Dpaynrodepa Ha
AU(PPAKUMOHHON pelIETKe»

ook owndE

Yro Takoe siBIeHHE AUDpaKIIH

Kax Ha3pIBaeTcs OnTrka B OTCYTCTBUU JUDPAKITHH?

Cdhopmynupyiire npunimn [ roiirenca-®Openens

OO6®bsicHuTe siBIeHUE TUPaKIUU C TOUKH 3peHus npuHnumna [roirenca-dOpenens.
Yro takoe nudpakuus OpayHrodepa npu najeHUN IIOCKUX BOJIH HA MPENsTCTBUE?
OmnpenenuTe MUPUHY CBETOBOTO OTKIIMKA OT IIENU IMUPUHON O Mpu najieHun Ha Heé
IIJIOCKOM MOHOXPOMAaTUYECKON CBETOBOM BOJIHBI, UCXO/S U3 COOTHOLLIEHUS
HEONPEIEIEHHOCTEN KOOPAMHATA-BOITHOBOE YHUCIIO.



8.
9.

10.

Cdopmynupyiite npaBuiio 0T60pa rIaBHBIX JUPPAKITHOHHBIX MAKCUMYMOB TIPH
nudpakin OpayHrodepa MI0CKUX BOJH HA OTHOMEPHOUW TU(PPAKITMOHHON PEIIETKE
Uro takoe napameTp audpaxmun?

Kaxk cooTHOCsTCS 3HaUeHNUS MapameTpa AU(PaKIKH B CIIydae reOMETPUIECKOH ONTHKH,
mudpakuuu Openens u qudpaxun Opaynropepa?

MosxHo i mosryuuth audpakuuio @paynrodepa Ha chepuIecKUX BOTHAX?

Paznennt Keanmoeo onmuueckue a61eHus u Dnemenmovl K6AHMOBOI MEXAHUKU
JlaﬁopaTopHaﬂ paﬁoTa <<I/13yqune CIICKTPA U3JYUYCHHUHA aToOMa BOAOpPOaAa»

1.

2.

POONO U AW

0.

3anummre (GOopMysBl KOPIYCKYJISAPHO-BOJHOBOTO Jyaldu3Ma il 3JIEKTPOMAarHUTHOTO
U3ITy4EeHUs

Kakue sxcniepuMeHTaIbHO YCTAaHOBJICHHBIE ITOJIOKEHHS aTOMHOM (PU3MKH Havana X X BeKa
HE MOJAAI0TCS KJIACCUYECKOMY OIUCAHUIO?

Cdopmynupyiite noctynarsl bopa ans aroma Bogopoaa

Yro Takoe ri1iaBHOE KBAHTOBOE YHUCIIO?

Urto Takoe criekTp?

Yro Takoe cepus B CIIEKTpax U3JIy4EHUs WIM MOTJIOMEHUS aToMaMu Boopoaa’?

Uro Takoe sHEprusi MOHU3ALMK aTOMa BOAOpoaa?

3anuIuuTe BHIPAKEHUE JHEPTUU 3JIEKTPOHA B aTOME BOJOPOJIA YEPE3 SHEPTUIO HOHU3ALUU
3anummre cepraibHylo hopmyiny banemepa

B B030yX1€HHOM aTOMe BOJOPO/ia 3JIEKTPOH HaXOAUTCs Ha 4eTBEPTOM ypoBHE. CKOJIBKO
JIMHUM MOSBUTCS B CIIEKTPE U3JIyUYEHUS TAKOro aroma?



MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJIEPALIMU
®denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKICHHUE BBICIIETO
oOpa3oBaHuUs
MOCKOBCKHM TTOJIUTEXHUUYECKUA YHUBEPCUTET
Hanpasnenue noarotoBku:

08.03.01 CtpoutenbcTBO
OII (mpoduns): «[IpomMBIIITIEHHOE U TPAKIAHCKOE CTPOUTEITHCTBOY

Kadenpa dusnka

(HanMeHOBaHKE Kagephl)

MarepuaJibl K 32a4€Ty

10 JUCIHILINHE busuka

(HaMMEHOBaHUE JUCLMIUTIHEI)

Dopma npomesrcymouHoUu ammecmayuu, nPosepsIouds Cmenetb 0C80eHUs.
xomnemenyuti OIIK-1, OIIK-2

Oo0pazeln ouJiera AJas 3a496Ta

MHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOI OEJIEPALINI
OEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIHIET'O
OBPA30OBAHUA
«MOCKOBCKHWH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

®akynbTeT 6a30BBIX KOMITETEHINH, Kadenpa «Puznkay
JucnuumHa «duznka
O6pazoBarenbHas nporpaMma «[IpoMBIIITIEHHOE 1 TPaXKJaHCKOE CTPOUTEIHCTBOY

Kypc 1, cemectp 1
3auém no pazoeny «Mexanukay

BWIET Ne 1
1. [TonoxxeHue U ero OTHOCUTENbHOCTb.
2. AHanorusi MeX1y NOCTYIaTeIbHbIM U BpalllaTeIbHbIM JBUKEHUSIMU
3. B noaxe maccoit 240 kr ctout 4enoBek Maccoid 60 kr. JIoaka miasIBET CO CKOPOCTHIO 2 M/C.

YenoBek NPBITaeT ¢ JIOAKH CO CKOPOCTBIO 4 M/C OTHOCUTENBHO JIOAKH B CTOPOHY
IIPOTUBOIOJIOKHYIO IBUKEHUIO JIOAKU. HaliT CKOpOCTB JIOJIKM 11OCIIE PBLKKA YET0BEKa.

VYr1Beprkaeno Ha 3acenannu kadenpsr « DUznKa» «  » 2021 r., mpotokoi Ne.

3aB. kadepoii / /
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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 ABMX)eHUE aOcomoTHO TBEpAOoro 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 ¥ COXpaHEHUE UMITYJIbCA 3aMKHYTON CUCTEMBI.
. Y 1apsl ¥ pa3pbIBbL.

. [lonsiTHEe cunoBOro Mo

. DnemeHTapHas padoTa U paboTa Ha KOHEUHOM I1€PEMEILEHUU.

. MOImHOCTS.

. Kunetnueckas sHeprus 1 3aKoH €€ U3MEHEHHUS.

. IloTeHunanbHbIE CUIIOBBIE MOJISL U IOTEHIUAJIbHAS YHEPTHSL.

. Mexanuveckast SHEpPTUsl U 3aKOH €€ U3MEHEHHMS.

. 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
. BpamarensHoe nuxenne 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 SHEprusl BO BpalaTeIbHOM JIBUKEHUHU

. AHaJIOTHS MEXAY TIOCTYNATEIbHBIM U BpaIlaTENbHbIM JIBHKEHUSMHU.



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

IlepBble Bonpockl OnJiera

1. Onpenenenue 3MeKTpocTaTHIECKOro moisi. Onucanne GU3NIECKOTo JIEKTPOCTATHUECKOTO
IOJISI C TOMOIIBIO 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. IlonaTre noToka 3J1eKTPOCTaTUYECKOM HAIPSHKEHHOCTH TOYEYHOTO
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 pacu€T noJieid OJHOPOJIHO 3apsKEHHON
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 MOTEHIMAIIA Yepe3 BEKTOPHOE M0JIe HANPsHKEHHOCTH. BriBoa hopMyIibl
MOTEHIMala TOYEUHOI'O UCTOYHUKA B BaKyyMe.

9. IloreHuManbHOCTD AIeKTpocTaTudeckoro nouid. [lonstue norenuuana. Boeipaxkenue
CKaJISIPHOT'O T10JIsl HOTEHIMANIa Yepe3 BEKTOpHOE noJie HanpskéHHocTu. [lone noTeHuuana
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 3JEKTPOCTATUYECKOT0 N0JiA B BakyyMme. [loHATHE mOoTeHInana.
BolpaskeHue ckaisipHOTo MoJjsl MOTEHIalla Yepe3 BEKTOPHOE NoJie HanpskEHHOCTH. [lone
MOTEHIMaIa OJHOPOAHO 3apsKEHHOW HUTU B BAKyyME.

12. TloHsiTHE TPaMEHTA CKAISIPHON (PYHKIIMM HECKOJIBKUX NIEPEMEHHBIX. BeipaxeHue
BEKTOPHOTI'O NOJIS1 HANPSHKEHHOCTHU Y€pE3 CKASIPHOE M0JI€ MOTEHIINANIA.

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

14. TloTeHnanbHas SHEPTUS CUCTEMbI TOYEUHBIX U HETIPEPBIBHO PAaCIPEEIEHHBIX 3apsAI0B.
15. IloHsATHE AUAIEKTPUUYECKOM cpeabl. MeXxaHU3M NOJIIPU3aLUU HETIOISIPHOTO TUAJIEKTPUKA.
Bekrop nonsipusanuu. usnekrprudeckas BOCOPUUMUYUBOCTD JUAIEKTPUUECKON CPEBI.

16. IlonsaTne nuanexTpuyeckoil cpensl. [loTeHManbHas SHEPrus JIEKTPUUECKOT0 AUIOIBHOTO
MOMEHTa B JIEKTPUYECKOM I10JIe. MeXaHU3M MOJIIpU3aLUHU TOJISIPHOTO AUDJIEKTPUKA.
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 IEKTPUUYECKON HaPsHKEHHOCTH.

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

19. IlonsTHe npoBOAALIEH cpeabl. DNEKTPOCTaTUUECKUI IPOBOAHUK. Pacnipenenenue
HECKOMIIEHCUPOBAHHOTO 3apsija Mo 3JeKTPOCTaTUIECKOMY NMPOBOJHUKY. 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 eKTpoEMKOCTh. 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.
Crioco0ObI coeTMHEHHSI COTIPOTUBIICHUH.

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. 3axon buo-CaBapa-Jlanuiaca (bCJI) B Bakyyme.

4. JIBe BEKTOPHBIE XapAKTEPUCTUKA MAarHUTHOTO MOJIS1 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 IIPSIMOTO ITPOBOJAHUKA C
TOKOM KOHEYHOU JJINHBI.

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

8. MarnuTHslii notok. Teopema OcTtporpaackoro-I'aycca ajis MAarHUTHOTO TIOJISL M BBIBOJBI 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 MOJIHOTO TOKA: MarHUTHOE 10JIe GECKOHEYHO JUIMHHOTO IPOBOJA C
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 CBS3H. 3aKOH IEKTPOMArHUTHON MHYyKIUH.

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, mpoTeKIIee B KOHTYpe IPOBOJAHUKA MPU U3MEHEHUH ITOTOKOCLEIIICHUS
KOHTYpa.

17. SIBnenue camonnnykuuu. Ilousatue uaaykTuBHOCTH KOHTYpa. DJ{C CamouHayKuu. 3aKkoH
Oma 17151 yyacTKa LENH ¢ MHAYKTUBHOCTBIO. DHEPrUsl MarHUTHOTO MOJIS IPOBOJHUKA C TOKOM.



MMHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUHCKOM ®EJIEPALIMU
®denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKICHHUE BHICIIETO
oOpa3oBaHuUs
MOCKOBCKHM TTOJIUTEXHUUYECKUA YHUBEPCUTET
Hanpasnenue noarotoBku:

08.03.01 CtpoutenbcTBO
OII (mpoduns): «[IpomMBIIITIEHHOE U TPAKIAHCKOE CTPOUTEITHCTBOY

Kadenpa dusnka

(HanMeHOBaHKE Kagephl)

MarepuaJibl K 32a4€Ty

10 JUCIHILINHE busuka

(HaMMEHOBaHUE JUCLMIUTIHEI)

Oopa3seln YK3aMEeHAIIMOHHOT0 OWJIeTa

MUHHUCTEPCTBO OBPA30OBAHUS U HAVKU POCCUNMCKON OENEPALINN
DOEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICILIET'O
OBPA30BAHUA
«MOCKOBCKHUI NOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

®akynbTeT 6a30BBIX KOMIIETEHINH, Kadenpa «DPuznka
JucnuumHa «duznka
O6pazoBarenbHas nporpaMMa «[IpoMBIIITIEHHOE U TPaXKJaHCKOE CTPOUTEIHECTBOY

Kypc 2, cemectp 2
IK3ameH no pa3()eﬂy «Konebanus, 6onnvl, onmuxa, K6aHmosas gbus*wca»

BWIET Ne 1
1. BoiHyX/1eHHbIE KosleOaHusl.
2. Mudpakmus Opaynrodepa Ha meau 1 Ha OTHOMEPHOUW TUPPaKIIMOHHOM PEIIETKE.

3. B criekTpe aroMapHOTO BOJIOPO/Ia M3BECTHBI [UTHHBI BOJTH TPEX JIMHUMA, TIPUHAICKAITUX OJHON
u Toii ke cepum: A =97.26;4, =102.58; 4, =121.57 um. Haiitu anuubl BONH ApYrux JAMHUNA B

JaHHOM CIICKTPEC, KOTOPBIC MOKHO IPCACKA3aTh C IIOMOIIBIO 9TUX TPEX JIMHUIA.

VYr1Beprkaeno Ha 3acenannu kadenpsr « DuznKa» «  » 2021 r., mpoTokoi Ne.

3aB. kadempoit / /




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

ITpenmer T/I. PaboTa u Termuio.

Tl mapamerpsl u T/] cocrosHue.

PaBHoBecHbIe 1 HepaBHOBecHbIE T/ cocTostHus. ['a3.

Temmnepatypa kak pyHkuus pasHoBecHOoro T/ cocrosHusI.

VYpaBHenue cocrosinus. MaeanbHbli 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. DuTponus.

12. S-T nuarpamma

13. Bo3pacTanue >HTPONTUH B HEPABHOBECHBIX MPOIIECCAX U30JIUPOBAHHON CUCTEMBI.

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

15. KonaencupoBanubie cpenbl. PazMepsl MoJieky.

16. UneanbHsriii ra3 ¢ Touku 3peauss MKT. OcnoBHoe ypaBHenne MKT uaeanpHOro rasa

17. Oprogmyeckas Teopema. 3aKOH O paBHOM pacipeiesIieHUH SHEPTHH TEIIOBOT'O JIBUKCHUS
B COCTOSTHUU TEIJIOBOTO PABHOBECHS.

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

19. MuKpOKaHOHUYECKOE U KAHOHUYECKOE pacIpeieIeHusI.

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

21. Pacnpenenenne Makcpeia.

22. Haubosee BeposiTHASI CKOPOCTh MOJICKYJIBI

23. CpenHsisi CKOPOCTh MOJIEKYIIbI

24. CpenHekBapaTHIHAs CKOPOCTh MOJICKYIIBI

25. Pacnpenenenue bonpimana. bapomerpuueckas gpopmyia.

26. MakpoCOCTOSIHUE H €0 CTaTHCTUYeCKU Bec. CTaTHCTUIECKUN CMBICI DHTPOITHH.

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.
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25.
26.

27.
28.

Bomnpocs! AJis1 IOATOTOBKY K 3K3aMeHy 1o pa3aeny «KoJsebaHnus, 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 ypasHeHHs MakcBesula Ha OCHOBaHUU MaTeMaTu4eckou Teopemsl CTokca
Tperbe ypaBHeHHne MakcBeinia B Clly4ae CTallHOHAPHOI0 ¥ HECTALlMOHAPHOIO PACIpeIeIeHUs
3apsaga. Tok cMmemenus.

Onpenenenne rapMoHUYecKuX KoseOanuil. [lepuon, yacTora, NUKIMYECKas 4acToTa, (asa.
KommekcHoe npezacraBieHne rapMoOHMUYecKuX Kosiebanuil. Cyneprno3unus rapMOHUYECKUX
KoJIeOaHUH OJJHOM YaCTOTHI.

JuddepenumanbHoe ypaBHEHHE TIapMOHUYECKHUX KosebaHuid. Ilpumepsl uaeanbHBIX
KOJIEOATENbHBIX CHUCTEM: TapMOHUYECKHH OCIHHUIATOpP, KOJeOaTeIbHBI KOHTYp C
KBa3MCTallMIOHAPHBIM TOKOM. ["apMoHnUecKue KojaeOaHus ¢ TOUKU 3PEHUS SHEPTUH.
OpHoMepHOE M TPEXMEpPHOE BOJIHOBOE ypaBHEHME. BojlHa Kak pelleHue OJHOMEPHOTO
BOJIHOBOT'0 ypaBHeHus. [1nockas u cepuyeckast BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BekTop miIoTHOCTH MOTOKA SHEPTUU JIEKTPOMArHUTHON BOJIHBI (BeKTOp YMoBa-lloiiHTHHTA).
['apmonnueckue BONHBI: (Da3a, UIMHA BOJHBI, BOJHOBOM BEKTOp, BOJHOBAas MOBEPXHOCTB.
®da3oBas CKOPOCTb U JUCIIEPCUOHHOE COOTHOLIEHHE. ITHTEHCUBHOCTD TApMOHUYECKUX BOJIH.
[TakeTbl rapMOHMYECKHUX BOJIH. [ pynmnoBas CKOpOCTb.

Bpemennas korepeHTHOCTb. Bpems korepeHTHOCTH. M3nmyueHue cBera peanbHBIMU
ucroyHukaMu. L{yr Bonn. J{nmHa korepenTHOCTH. [lIMpHHa 4aCTOTHOTO OKHA.
ITpocTpaHCTBEHHAss KOT€PEHTHOCTh: KOTE€PEHTHBIE U HEKOT€PEHTHbIE UCTOUHUKU. [loHsTne
JTy4a B BOJHOBOH ontuke. HTepdepeHus aAByx cepudeckux BosH. [IpocTpaHncTBEHHBIN 1
ONTUYECKUH XOA. YCIOBHA HHTEPPEPEHIIMOHHOIO MakCMMyMa M MHUHUMyMa B clly4ae
JIBYXJIy4€BOU HHTEPPEPEHIINH.

Cxema lOnra. Crioco6b! ee peanuzauuu. Pazmep MHTeppepeHIMOHHON KapTHHBI M JUIMHA
KOT€pPEHTHOCTH NCTOYHUKA U3ITy4YCHHUS.

WuTepdepeniys B TOHKUX IuIeHKaX. [1o0ckl paBHOM TONIIMHBI U paBHOTO HakJIoHA. Komnbiia
Herotona. IlpenenbHas s uHTepdEepeHIMM TONIUHA IUIGHKM U €€ CBA3b C JJIMHOM
KOI€pEHTHOCTU MCTOYHMKA U3TYyYCHHUS.

[Tpunnun I'roiirenca-®penens. Meron 30H ®@penens. Jloka3aTenbCTBO HAa €ro OCHOBE
IIPSIMOJIMHEMHOCTH PacCIpOCTPAaHEHNUs CBETA.

Hudpakuus Openenst Ha KPyriaoM OTBEPCTUH U JIUCKE.

Hudpaxus OpayHrodepa Ha MIETH.

Hudpakuus OpayHrodepa Ha 0THOMEPHOH peleTKe.

Hudpakmus Ha kpuctayumyeckoi pemerke. opmyna Bymnwda-bparra.

OpnHomepHast nu(pakIMOHHAs pelleTKa Kak CIEKTpalbHbIH MHCTpYyMeHT. Pasperaromias
cuia.

JlnarpamMma MHTEHCHBHOCTH IIONEPEYHON BOJHBL. (CTENEHb KOTEPEHTHOCTH  OCEM.
HopmaiibHbIE KOOPIMHATEI.

[Tonsipuzanust Gpa3zoBO-HEKOT€PEHTHBIX BOJH. 3akoH Maimoca. YacTHYHO MOJISPU30BaHHBIN
CBET.

[Tonspuzanuss  ¢$a30BO-KOTEPEHTHBIX BOJIH. [Imockas. KpyroBas | SJUIMOTHYECKas
MOJISIpUA3ALUH.

TennoBoe n3nyuenue. 3akoH Kupxroda. AdcomoTHo yepHoe Teno u pyHkius Kupxroda.
BhipaxkeHue crnekTpanbHO-00bEMHON IUIOTHOCTH H3JIY4YEHUS 4Yepe3 CPEIHIOI SHEPTHUIo
BOJIHOBOT'O COCTOSIHUS PE30HATOPA.

Knaccuueckuii 1 KBaHTOBBIN 1Moaxo K pacuety pyHkuuu Kupxroda. @opmyna [lnanka.
Buemnuit poroaddexr. YpaBHenue DiHIITEHHA.



29. D¢ddexr Komnrona.

30. ®otonbl. KopmyckynsipHO-BOIHOBOM Ayanu3M 3JIEKTPOMArHUTHOTO U3JTYyYCHUSI.
31. l'umotesa ne-bpoiins. Bonna ne-bpoitns

32. DKcriepuMEeHTaNbHBIE JOKa3aTeIbCTBA BOJIHOBBIX CBOMCTB MUKPOYACTHIL

33. CratucTHyeCcKUii CMBICI BOJIH MaTepuu. [loHsATHE BOIHOBOW (QyHKINN

34. Ilpunnun cynepriozunui. CooTHOIICHUS HeonpeaenéuHocrei [ eiizenbepra



