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He.]'ll/l O0CBOCHUSA NUCHMUIIJIMHBI.

K ocHOBHBIM 1€JIIM OCBOCHUS AUCIHUILTUHBI «DU3HUKa» CIEAYeT OTHECTH:

— @opMHpOBaHUE HAYYHOTO MHPOBO33PEHHSI U COBPEMEHHOTO (hU3HUECKOTO
MBIIILICHUS;

— NpUOOpETEeHHE NPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX MJI U3YYEHUS
€CTECTBEHHOHAYYHBIX, 0OIIENTPOPECCUOHATIBHBIX U CTIEIIMATIbHBIX TUCUUILITUH

K ocHOBHBIM 3agayam ocBoeHMS AucCHUIUIMHBI «Duzuka» cruemyer
OTHECTHU:

— W3yuyenue oOmieit pusuku B 00bEME, COOTBETCTBYIOIIEM KBaTU(PUKALIUU
OakanmaBpa

1. Mecto nucuuninnbl B cTpykrype OOII 6akanaBpuara.

Jucuummaa «®Pu3ukay oTHOCUTCS K 06a3oBoil dactm (b1l)6azoBoro mukia
(b1) ocHoBHOI1 006pa3oBaTenbHOM MporpaMmel cnermanutera (OOIT).

«Duszukay B3aMMOCBSI3aHA JIOTUYECKH U COJEPKATEIHHO-METOJAMYECKH CO
caeayronmMu qucuuruimaamMu OOIT

B 6azoeoui uacmu 6azoeo2o yukia (b1):
— Maremartuka,;
— Teopernyeckass MEXaHUKA;

B sapuamusnoii vacmu 6azoseoeco yuxna (b2):
— CtpouTtenbHas MEXaHUKA U HAJC)KHOCTh CTPOUTEILHBIX KOHCTPYKITAN

2. IlepeyeHb MVIAHUPYEMBIX Pe3y/JIbTATOB 00yYeHUsI N0 TUCHMIJIMHE
(Moay.110), COOTHECEHHbIE C IVIAHUPYEMBIMHU Pe3yJbTaTaAMU 0CBOCHMSA
o0pa3oBaTeIbHON IPOrpaMMBbl.

B pesynaprate OCBOGHHMS JOUCHUIUIMHBI (MOAYNs) Yy  OOyYarOIIMXCS
bopMHpYIOTCA  CIEAYIONIME KOMIETEHIIMM U JOJDKHBI  OBITh  JIOCTUTHYTHI
CleNyIolre pe3yabTaTbl 00yYeHHUsl Kak 3Tan (OPMUPOBAHUSI COOTBETCTBYIOIIMX

KOMIIETEHIIUU:
B pesyabTare
O0CBOEHUS
Kon o0pa3oBaTe/IbHOM IlepedyeHb MIaHMPyeMBbIX Pe3yJbTATOB
KOMIIETeHIH U NPOrpamMMbl 00y4YeHus 0 TUCUMUILINHE
00y4aOIIUICA 10 IKEeH
o0sagaTh




WCCIICIOBAHHS TTPH
pelIeHnu

PO eCCHOHATBHBIX
3ama4y

OIIK-1 CIIOCOOHOCTBIO 3HATh:
HCIIOJI30BaTh OCHOBHBIC ® OCHOBHBIC 3aKOHBI (DU3UKU U METObI
3aKOHBI TEOPETUYECKOTO U SKCIIEPUMEHTAIBLHOTO
€CTECTBEHHOHAYYHBIX (U3UYECKOTO HCCTIETOBAHUS
JACITUTUINH B YMeTh:
npodeccronanbHon ® HCIIONB30BaTh OCHOBHbIE 3aKOHBI
ACATCIIBHOCTH, (GU3UKHU U METOBI TEOPETUUECKOTO U
OPUMCHATh METObI AKCTIEPUMEHTAIBHOTO (PU3UUECKOTO
MaTCMaTU9CCKOro UCCIEe0BaHNs B IPO(ECCHOHANBHON
aHanu3a u JEeATeIIbHOCTH
MaTEMaTHYCCKOI'O BJIaJdeTh:
(KOMIIBIOTEPHOT0) ® HaBBIKAMHU HCIIOJb30BaHUS OCHOBHBIX
MOJCINPOBAHNA, 3aKOHOB (DM3UKH U METOIOB
TEOPETUIECKOTO U TEOPETHYECKOTO B IKCIIEPUMEHTATHLHOTO
SKCTICPUMCHTAJIbHOTO (U3UYECKOT0 UCCIICIOBAHMS B
HACCJICIOBAHMSA poeCCHOHATBHON JIEATETLHOCTH
OIIK-2 CITOCOOHOCTBIO 3HATh:
MIPUMEHSATh ¢ (hM3HKO-MaTEeMaTHYECKHI arapar,
COOTBETCTBYIOUIUI COOTBETCTBYIOLMI MOCTABJIEHHOU
buzuko- npodeccuoHanbHOM 3a/1a4e, a TaKKe
MaTeMaTU4eCKun METO/IbI aHAJTK3a U MOJCITMPOBAHUS,
armapar, MeTOIbl TEOPETUUYECKOTO U SKCIIEPUMEHTATIBLHOTO
aHanu3a u WCCIIEIOBAHMS, BEAYIIUE K €€ PELICHUIO
MOJIEJTUPOBAHHUS, YMeTh:
TCOPETHICCKOTO 1 ® TPUMEHSTHh COOTBETCTBYIOIIMA (hrU3HKO-
OKCHECPUMCHTAIILHOT'O MaTeMaTUYECKUH anmnapar, METO/IbI

aHaJIM3a U MOJICJIMPOBAHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAILHOTO
UCCIICIOBAHMS TIPU PEIICHUN
npo(hecCHOHANBHBIX 3a1a4

BJIA/IETh:

® HaBBIKAMU NPUMEHEHUS (PU3UKO-

MaTeMaTHYECKOTO ammnapara,
COOTBETCTBYIOIIETO MTOCTABICHHOMN
npoeCCUOHATBLHOM 3a/1a4e, a TAKKe
METOJIJaMH aHaJIM3a U MOJICTUPOBAHUS,
TEOPETUYECCKOTO M IKCIIEPUMEHTAILHOTO
UCCIICIOBAHMS, BEIYIIHX K €€ PEIICHUIO

4. CTpyKTYypAa U coJeprKaHue TUCUMILIMHBI.

OO6m1ast TpyA0€MKOCTh AUCIIUIUIMHBI COCTABISIET 12 3a4€THBIX €IUHMUIIBI, T.C.

432 akagemuveckux dvacoB (M3 Hux 216 wacoB — camocrosiTenpHas padoTta

CTYJICHTOB).

Ha nepBoM Kkypce B mepBoM cemMecTpe BbIIeIAeTCs 3 3a4eTHbIC eAuHuUIIbI, T.e. 108
aKaJeMUYeCKUX yaca (M3 HUX /2 4acoB — CaMOCTOSITEIbHAs paboTa CTYICHTOB).




Ha mepBom Kypce BO BTOPOM ce€MeCTpe BBIIEISACTCS 3 3a4CTHBIC SAMHUIIBI, T.C.
108 akamemuueckux yaca (M3 HUX 36 dYacoB — caMoOCToOsITelIbHas paboTa
CTY/JICHTOB).
Ha BTOpOM Kypce B TpeTheM ceMecTpe BhIACIsIETC 3 3a4€THbIC eIUHUIGI, T.¢. 108
aKaJeMHUecKHX Jaca (13 HuX 36 4acoB — caMOCTOsTEIbHAs paboTa CTYICHTOB).
Ha BTOpOM Kypce B 4eTBEPTOM ceMeCTpE BBIICISAETCS 3 3a4€THHIC CIUHMUIIBI, T.C.
108 akamemumueckmx wyaca (W3 HUX /2 YacoB — CaMOCTOSITeNbHAas paboTa
CTYJICHTOB).
Pacmipenenenne ayaMTOpHBIX YacoB IO BUIAM 3aHSATHH TPOU3BOIUTCS

CJIEAYIOIIMM 00pa3oMm.
IlepBblii cemecTp: jexkuuu — 16  yaca, jmaGopatopHble padoTel — 4 dHaca,
CEMUHApbI U TIpaKTHYEeCKUe 3aHATHs — 16 yaca, popma KOHTpOJIs — 3aUéT.
Bropoii cemectp: nexkumu — 20 yaca, mabGopaTopHble paboThl — 26 dacos,
CEMUHAPBI U MIPAKTUYECKUE 3aHATHS — 26 yacoB, (popMa KOHTPOJISI — IK3aMEH.
Tpernii cemectp: nexkuun — 20 wyaca, jmabopatopHbie padoTel — 20 yacos,
CEeMHUHApBI U MPAKTHUECKHE 3aHATUS — 32 4acoB, (hopMa KOHTPOJIS — 3aUET.
YerBépThiii cemecTp: Jekiuu — 16 dyac, maboparopHbie paboThl — 4 dHaca,
CEMUHAPHI U TIpaKTHUeCcKue 3aHATUs — 16 yaca, hopMa KOHTPOJIS — IK3aMeEH.

CtpykTypa U cojaepxaHue AUCIHUIUMHBI «Du3nkay Mo CpokaM M BHUIAM
paboTsl oTpaxkeHsl B [Ipunoxennn 1.

Coaep:xanue pa3nen0B IMCUHUIINHBI
IlepBrlii cemecTp

1. BBenenue B pusnveckuii 1adOpaTOPHbIA NPAKTUKYM
[Ipsmbie u KOCBeHHBIC (Qu3nueckue u3MepeHus. OOpaboTka pe3yJbTaToB
U3MEPCHHI 1 YKCIICPUMEHTAIbHBIE TIOTPEITHOCTH

2. KuHemMaTHKa MOCTYNATEJIbHOT0 ABUKEHUS

Ousznueckuii BekTop. [lonsatue opra. Teopuss otHocuTenbHOCTH [ anuies.
[TomoxkeHne © €ro OTHOCUTEIBHOCTh. TpackTopuss MAaTepUaJIbHOW  TOYKH.
Cornpukacaromascsi IIOCKOCTh M COINPHUKACAIOMIAACS OKPYKHOCTb. DJIEMEHTApHOE
NIEPEMEIICHUE U 3JEMEHTAPHBIN MyTh. CKOPOCTh JBUKEHUS U €€ OTHOCUTEIBHOCTD.
[IpuHUMN cynepno3vuuu ABWKEHUH. YckopeHue. KacarenbHoe M HOpMaibHOE
yckopeHus. [lekapTroBa cucteMa koopauHaT. KuHeMaTHdyecKue 3aKOHbI JBHXKCHUS.
[ToctynarensHoe nBMxeHHe abcomoTHO TBEpIoro Tena (ATT).



3. luHAMHMKA NOCTYNATEJIbHOT0 ABHKEHUSA

[Tonsitue cuiibl. AGCONIOTHOCTh CUJIBI B Kilaccuyeckod mexanuke. [loHarus
PaBHOAECUCTBYIOIIEW M cOCTOsIHUS MOKOos. [lepBoiii 3akoH HeroroHa. MHepumanbHbIe
cucreMbl orcu€ra. Bropon 3akoH HproTOHa W 3akOH BceMHpPHOro TAroreHus.
HNmnynec u 3aKkoH ero usMeHeHus. Tpetun 3akoH Hbr0TOHA U cOXpaHEHHE UMITYJIbCa
3aMKHYTOU cucTeMbl. LIeHTp Macc cucTeMsbl. Y 1apbl ¥ B3pPbIBBI.

4. PaboTa ¥ 3Heprus B MOCTYNATEIbHOM JBHKEHNH

[lonsitue cuoBoro moiyisd. DieMeHTapHas paboTa v paboTa HAa KOHEUYHOM
nepemenienn. MoiHocTs. Kunetnueckas sHeprus u 3aKoH €€ u3MeHneHnus. Teopema
Kénura. IloTeHnuaibHble CHJIOBBIE TOJS W TOTEHIMAbHAs SHEpPrus. 3aKoH
U3MEHEHUs MOTeHIHaIbHOU 3Heprun. HemotenuuanbHble cusoBbie moud. [lone cun
COTMPOTHUBJICHUS] KaK MpPUMEp HEMOTEHLHUAIbHOTO CHJIOBOTO Tmojisi. MexaHuueckas
SHEprusi U 3aKoH e€ n3meHeHus. KoncepBaTuBHbBIE CHCTEMBI.

5. KunemaTtuka BpamaTejbHOr0 IBHKEHUS

DJIeMEeHTapHbId YroJ TOBOPOTa M YyIJIOBas CKOpPOCTh. CBA3b MEXIy
AJIEMEHTApPHBIM YTJIOM IOBOPOTa M 3JEMEHTAapHBIM NepemenieHueM. CBs3b MEXIY
YIJIOBOM M JJUHEWMHOUN CKOPOCTSIMU. YTJI0BO€ ycKkopeHue. KacarenbHoe U HOpMalbHOE
YCKOpPEHHSI BO BpalllaTebHOM JBWKEHHHM. BpamarenbHoe nBmwxkenne ATT.
CooTHollleHue MEeX Ay BpallaTeIbHbIM U MOCTYIATEIbHBIM JBHKCHUSIMU.

6. luHaMHKa BpPaliaTeJibHOI0 ABUKEHUS

MOMEHT UMITyJIbCa U MOMEHT CWJIbl. 3aKOH U3MEHEHHS] MOMEHTAa UMITYJIbCA.
OTHOCHTENIPHOCTP MOMEHTA HMITYJIbca. MOMEHT HMMITyJbCa M YIJIOBAas CKOPOCTb.
MowmenT nHepiu. OCHOBHOE ypaBHEHHE TMHAMUKH BpamaTeabHoro asukenus ATT.
OceBble MOMEHTBHI HMHEpPLUHMHM HEKOTOpbIXx Ted. Teopema Illreitnepa. PaGora u
KMHETUYECKAasi SHEPIHsl BO BpallaTesbHOM JABMKEeHHH. [Ipeneccus. AHaiorus Mexuy
NOCTYIATEIbHBIM U BpallaTeJIbHbIM JBUKECHUSIMU.

Bropoii cemecTp

7. OcnoBbl Tepmoaunamuku (T/1)

IIpenmer TJ. Pabora wu temmo. TJI mapamerpst u TJI cocrosiHue.
PaBHoBecHbie u HepaBHOBecHble T/l coctosnus. ['a3. Temmeparypa kak (QyHKIus
paBHOBecHOTO T/l cocrosinusa. YpaBHeHue coctosinud. Mneanbnsiii ra3. BHyTpeHH:s
sHeprusi kak Qyskmus TJ[ coctostHus: mnepBoe Hadanmo TJI. Temmoémkoctu
UJICabHOTO Ta3a B Pa3MYHBIX Mpoueccax. OOpaTuMbie 1 HEOOPAaTUMBIE MPOIIECCHI.



Bropoe nauano T/I. Durponus. Bo3pactanue s3HTpONKUHU B HEPABHOBECHBIX MTPOIECCAX
M30JIMPOBAHHOW CUCTEMBI.

8. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKO Teopuu cTpoenusi BemecTtsa (MKT)
Uucno Asoragpo. Pasmepsl Mosiekyn. Oproaudeckass TeopemMa. 3aKOH O

PaBHOM pacClpEeleICHUA SHEPIUM TEIUIOBOTO JBWKEHUS B COCTOSHHHM TEIUIOBOTO

paBHoBecusa. HMpeanpHbii ra3 ¢ Ttouku 3peHus MKT. BuyTtpeHHsist sHeprus

UJECAIbHOIO ra3a U €ro TEIIOEMKOCTH B Pa3IMYHBIX IIPOLIECCAX C TOYKU 3PEHUsd
MKT.

9. DJIeMeHTBI CTATHCTHYECKOI (PU3UKH

MUKpOKaHOHMYECKOE M KAaHOHMYECKOe  pacnpenencHus.  Ywucna
3all0JIHEHHUS  OJHOYACTUYHBIX  COCTOSHUW W OJHOYACTHYHbIE  (PYHKLIMHU
pacnpenenenus. Pacnpenenenue Makcsema. Pacnpenenenune  bonbumana.
bapomerpuueckas ¢opmyna. Pacnpenenenue ['m60ca. MakpococTosiHHEe U €ro
craTucTuiyeckuii Bec. CTaTHCTUYECKHUI CMBICIT SHTPOIIUU.

10. sIBy1ieHus mepeHoca

[Tonsatue nokanmsHOoro TJI paBHOBecus. BplpaBHUBaKOIME IIOTOKA U
BEKTOPHI TUIOTHOCTH TOTOKOB. C1ab0 HEpPaBHOBECHBIE CHCTEMBI B JIMHEWHOM
pexume. Koabdummentsl mepeHoca. JlnmmHa u Bpemss cBoOomgHOTO TIpodera.
Bripaxxenue ko3 purreHToB repeHoca yepes MHKPOCKOTIMYECKHE
XapaKTEPUCTUKU MOJICKYJIbI. SIBJICHUS IEPEHOCA U SHTPOMHA.

Tperuii cemecTp

11. HanpsizkéHHOCTD 3JIEKTPOCTATHYECKOT0 MOJIsI

DJIEKTPUYECKUNA 3aps] KaK HCTOYHUK DSJIEKTPOCTATHYECKOTO IMOJSA. 3aKOH
Kynona. IlpuHnumnel Onu3KoAeHCcTBUS U nanbHOAecTBUA. [loHsATHE (H3MUecKoro
noJig. JIEKTPOCTATHYECKOE TMOJi€ KaK YacTHhIM ciy4all (uU3MYecKoro moJsl.
Martematuueckue MOl Kak CIOCOO OMUCAaHMS HENpPEepPBhIBHO pacHpee€HHOM
Matepu. Hanpspk€HHOCTh Kak CHIOBas XapaKTEPUCTUKA DJIEKTPUYECKOIO IOJIS.
[IpuHIMD Cyneprno3uuu JIEKTPUYECKUX TOJIeH B MPUMEHEHUH K HANpsKEHHOCTH.
[Tone  gunous. OcoOeHHOCTH ~ CWJIOBBIX  JIMHUH  MOJISHANPSLKEHHOCTU
anekTpocrarnyeckoro  moss.  [lorok  Bekropa — Hampsbk€HHOCTH.  Teopema
Octporpanckoro-T'aycca (OI') B Bakyyme. IIpumenenue teopembl OI' mist pacuéra
HANpPsHDKEHHOCTU paclpeeEHHbIX HICTOYHUKOB.

12. TloTeHIMAJ DJTEKTPOCTATHYECKOTO MOJISI



IToTenuanbHOCTH BJIEKTPOCTATUYECKOTO OJIS. ITorenuuan KakK
SHEPreTHUYECKass XapaKTepUCTHKA JJIEKTpOCTaTUYeCKoro mojs. CBs3b MEXAy
HANPSDKEHHOCTRIO W MOTEHUUAIOM. [IpMHIMIT Cynmepno3uiuu 31€KTPOCTATUHYECKHUX
MoJiel B MpUMEHEHUH K noTeHuany. Hanpsbkenue. PaboTa ineKTpoCcTaTHYECKUX CHIT
Ha TIEPEMEIIICHUH MPOOHOTO 3apsiaa. DHEPTHS CUCTEMBI 3aps/I0B.

13. JIun/IeKTPUKHU M IPOBOAHUKH B JIEKTPOCTATHKE

Jnsnextpuueckas cpena. [Tossipusanusi. Jnanextpuueckas
BOCIIpUUMYHMBOCTh.  Teopema OI' B nuodnekTtpuke.  [udnexkrpuueckas
MIPOHULIAEMOCTb. DIIEKTPUUECKOE CMEILECHHE (MHAYKIIHS). [lonsiTne

JIIEKTPOCTATUYECKOIO MPOBOAHUKA. Pacmpenenenue 3apsana 1o ero noBepXHOCTH.
OnekTpuyeckas €MKOCTh YEIWHEHHOIO NPOBOJHMKA. B3amMHasg EMKOCTh ABYX
poBOJHUKOB. KoHIeHCAaTOpBl. DHEPTHS SJIEKTPUUECKOTO TOJIA.

14. 3aKkoHBI NOCTOSTHHOT'O TOKA

Bekrop mnotHoctu Toka. Cuia Toka. 3akoH OMma B nud@epeHinmnanibHon
dbopme. YaenpHOoe comnpoTuBieHUE cpenbl. 3akoH Oma B MHTErpajibHOU (opme.
ComnpoTuBiieHHe ydacTka uenu. DnektpoaBuxymas cuia (3/C) ydyactka. 3akoH
Jlxxoyns-Jlennia B unTerpasibHOM U B AuddepeHimansHoi popmax.

15. Marnetusm

MarauTHOe MOJie M €ro BO3ACHCTBUME Ha ABWXKYyIIHMecH 3apanbl. Cuna
Jlopennia. MarnutHas wunaykuus. Cuna Amnepa. MarHuTHbIE MOMEHT W
BO3JICHCTBHE HA HEr0 MAarHUTHOTO Mojis. VICTOYHMKM MarHUTHOTO MOJIs. 3aKOH
buo-Cagapa-Jlamiaca. MarautHelii oTok. Teopema OI' i1 MarHMTHOTO TIOJIS.
PabGota cunbl Ammepa. 3akoH MOJHOTO Toka U ¢usnueckas teopema CTokca B
BaKyyM€ U B Mar"Hetuke. Hanpsyk€HHOCTP MArHUTHOrO Mojs. MaruuTtHas
BOCIIPUUMYHMBOCTh U MAarHWTHAs MPOHUIIAEMOCTh. JInHelHbIe MarHeTUKU (JIMa- U
napamMarHeTHKW) U HeJIMHEWHbIA MarHeTuku (eppomarneruku). HamarunumuBanue
(GeppoMarHeTUKOB: KpuUBas HAyaJlbHOM HAMarHMYE€HHOCTH, MpeleibHas |
HeIpeieNbHbIe NeTJIN TucTepe3uca. JKECTKUE U MATKHE MAarHETUKH.

16. DyIeKTPOMATHUTHAS HHIYKIUS

3akon @apanes u mnpaBwio JleHma. BuxpeBoe >3JeKTpUYECKOE IOJE.
Camounpaykuus. IlepexomHble TPOLIECCH B AJIEKTPUUYECKOW UENU. ODHEpPrus
MArHUTHOTO MOJISI.

YerBépTHIil CEMeCTp



17. YpaBHenuss MakcBeJ1a

Huddepenumansupie oneparopsl Teopuu mosis. MHTerpaabHble TEOpEMbl
teopun noiisi: ['aycca n Crokca. IloTeHIManbHble U BUXPEBbIE BEKTOPHBIE MOJIS.
CBeneHME MHTErPAJIbHBIX YPABHEHUHN 3JIEKTpOMarHeTusMa K audQepeHinanbHbIM
ypaBHeHUsIM MakcBemna. Tok cmemeHusl.

18. Kosiebanust

["apmonunueckue KoJIeOaHmsl. HuddepenmansHoe ypaBHEHHE
rapMOHUYECKUX KoJieOaHUM U ero oOiee pernieHue. BeKTopHoe mpencTaBlieHHe
FapMOHUYECKUX byHKIU. MexaHnnueckue MAasITHUKMU. NneanbHbin
KoJie0aTeabHbIH KOHTYp. ['apMOHMYECKHE KOJIeOaHUs C DHEPreTUUYEeCKON TOYKH
3peHus. 3aryxaromue KoseOaHus. BbeiHyXIeHHble KoyieOaHusa. Pe3oHaHc
aMIUIATYAbl. Pe3oHaHC cKOpocTU. AMIUIMTYAA TMOIVIOUMIEHUS U aMIUIUTYJa
JTACTIEPCUH.

19. BoJHbl

Bo3mymienuss Mexanuuyeckou cpeapl. BosiHOBoe ypaBHeHHe. BriBox
BOJIHOBOTO YpaBHEHUS U3 ypaBHeHHU MakcBeina. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH. ['apmonuueckue BoiHbL. Da3zoBas ckopocTh. [lnmuHa BOmHBL. BosgHOBOM
BEKTOpP. IHTEHCHUBHOCTh FAPMOHUYECKON BOJHBI. [lakeTbl rapMOHMYECKUX BOJIH.
I'pynnoBas ckopocts. JlJinHAa KOT€pEeHTHOCTH. BpeMst KOrepeHTHOCTH.

20. UnTepdepennus

SBnenne unTepdepenunn. KorepeHTHble ucTOuHMKU. HeoOxoaumeie u
JIOCTATOYHBIE  YCJIOBUSI ~ KOTEPEHTHOCTH  HCTOYHUKOB.  HHTepdepeHius
chepuueckux BoiH. OnTuyeckuil Xola. YcCiIoBUA  HUHTEPPEPEHIIMOHHOTO
MakCMMyMa M MUHHMyMa. YCIJIOBHE€ BpPEMEHHOM KorepeHTHocTH. Cxema FOHra.
HNntepdepennius B Tonkmx I€Hkax. Komema Herorona. IlpoctpancTBeHHas
KOT€pPEHTHOCTb.

21. Iudpaxkuus

Asnenne mudpaxkuuu. Ilpunuun [rolirenca-Openens. 3oHbl DpeHens.
[TpssMOTMHEMHOCTh pacHpOCTpaHEHUsI CBETa B OJHOPOJHOUN cpene. Hudpaxuus
@peHenst Ha KPYIVIOM OTBEPCTHH. Y CIOBUE T'€OMETPUYECKOW ONTHKH. Y CIOBHE
mudpakiun Opaynrodepa. Judpakums Opaynrodepa Ha Mead U Ha OTHOMEPHOU
mudpakironHoi pemérke. Judpakimus dpayHrodepa Ha KpucTawiax. Y cClIOBUE
Bynwsda-bparra. Pa3zpemiaromas  cmocoOHOCTh  UMPAKIMOHHON — PEIIETKH.
AnbprepHaTuBHOe npuHUMNy ['roiireHca-Openenss onucaHue  AUPPAKIUU:
napametp audpakuuu. Judpakuus dpaynrodepa cxoasumxcs BoiH. Onucanue



muppakmmu  OpayHrodepa IIIOCKUX BOJH € TOMOIIBI  COOTHOIIEHUS
HEONPEAEIEHHOCTEN.

22. loasipuzaumsi

IlorepeyHoCTs BOJIH UM MOJNApU3ALMOHHBIE  sABieHUA. J(marpamma
WHTEHCUBHOCTU. Marpuua KOTepeHTHOCTH U CTENEeHb KOTEPEHTHOCTH OCEW.
Hopmanbsabie koopaunatsl. [lonmsipuzamuss B (ha30BO-HEKOTEPEHTHBIX BOJHAX:
HEIOJSPU30BaHHbIN  CBET; IUIOCKONOJIIPU30BAaHHBIA CBET; 3aKOH Maioca;
YaCTUYHO NOJSpU30BaHHBIN cBeT. [lonspuzanus B (a30BO-KOTEPEHTHBIX BOJHAX:
JeBas M IIpaBas DJUIMNTHYECKAass NOJSApU3aLMs; Kpyrosas IOJSPU3ALUSL.
OnTtnyeckn aktuBHBIE cpennl [lomspusanuoHHBIE METOABI: 3aKOH bprocrepa;
JBOMHOE JIy4ENPEIIOMIIEHNE; TUXPOU3M.

23. KBaHTOBOONTHYECKHE SIBJICHUS

TeruoBoe wu3nydeHne. DHEpPreTHYecKass CBETUMOCTb, OCBEIIEHHOCTb U
NOTJIONIANIAsl  COCOOHOCTh. PaBHOBECHOE TEIUIOBOE U3JIyYeHHE U 3aKOH
Kupxroda. ®ynkuus Kupxropa u abcomorHo uépuoe Teno (AYT). 3akon
Credana-bonbumana, 3akonsl Buna. @opmyna [lnanka. Buemnuit potosaddexr.
O¢ddext Komnrona. @ortonsl. KopnyckynspHO-BOJHOBOW — Iyalnus3Mm  JJst
AJIEKTPOMATrHUTHOTO U3TyYEHHUS.

24. JjeMeHThl KBAHTOBOW MeXaHUKH
Atom Bomopona mo bopy. I'nmaBHoe kBaHTOBOE umnciio. CepuanbHas

dbopmyna bansmepa.

I'mnoresa  nme-bpoins. Bonna  ge-bpoing. DxcnepuMeHTaIbHbIE
JI0KA3aTEIbCTBA BOJHOBBIX CBOMCTB MUKpOUYAacTUI. CTATUCTUUECKUN CMBICII BOJIH
matepuu. [lonarue BonHOBOW Gyukuu (B®). I[lpuHiun cyneprno3uiuu.
CooTHotienus Heomnpeaenéunocteit ['elizenoepra.

Atom Bogopona no peaunrepy. OpOuTtanbHOE U MAarHUTHOE KBAHTOBBIE
yucna anekrpoHa. CnuH 3nekTpoHa. MexaHWYecKMid W MarHUTHBI MOMEHTBI
MHOTr'03J1eKTpOHHOTO aroMa. Ilpuanun Ilaynu. PacnpeneneHue 373€KTpOHOB IO
SHEPreTUYeCKUM YpoBHSIM. Dusznyeckas OCHOBAa MEPUOJAUYECKON CHCTEMBI
3J1EMEHTOB MeHierneena.

5. O0pa3oBaresibHbIE€ TEXHOJIOTHH.

Meronuka mnpenonaBaHus JIUCHMIUIMHBL «@DPU3UKa» MNpPEeayCMaTPUBAECT
UCIIOJIb30BAHUE PA3JIMYHBIX (OPM MPOBEACHMS T'PYIIOBBIX UM HMHIWBHUAYaTbHBIX



ayJUTOPHBIX 3aHATUH B COYETAHHUM C BHEAYJIUTOPHOM paboToil C UEIbIo
dbopMHpoBaHUs U Pa3BUTHS NPO(EeCCUOHATBLHBIX HABBIKOB CTY/ICHTOB.

1) HW3noxxkeHue  JEKIMOHHOTO  MaTepuajia 1o  PsSay  pa3/elioB
compoBoxaaercs npesenrauusmu Microsoft Office Power Point, Bkirogarommmu
WCITOJIb30BAaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXeM, MOJIENICH, BUPTYaTbHBIX
IKCIEPUMEHTOB.

2) B xone JeKmmid MPOBOASATCS JIEMOHCTPAIMOHHBIC SKCIICPUMEHTHI C
UCIIOJIb30BaHUEM IKCIIEPUMEHTATBHON 0a3bl Kadeaphl.

3) CryneHThl BBINOJHSAIOT J1abOpaTOpHBIE PabOTBl  (PU3UUECKOTO
npakTuKyMa B Jjaboparopusx kadeapsl «Duzukay. YdeOHble MaTepualibl s
CaMOCTOATENbHON PabOThl MO MOATOTOBKE K JAOMYCKY M K 3aluTe Jab0paTOpHBIX
palboT CTyACHTHI MOTYT MOJy4YaTh IUCTAaHIIMOHHO C caifTa Kadeapshl.

4) TIlpoBepka pe3yJlbTaTOB BHEAYJAMTOPHOH  pabOTBhl  CTYICHTOB
OCYILIECTBISIETCS] ¢ TIOMOIIBIO YCTHOTO OIpPOCa, 3allUThlI JTJa0OpaTOPHBIX padoT, a
TaK)Ke Clla4uM 3a4€Ta M 9K3aMEeHa.

6. OneHoYHbBIE CPeACTBA IJIA TEKYLIero KOHTPOJIA yCIeBaeMOCTH,
NMPOMEKYTOYHOI aTTEeCTALMHU 10 MTOraM OCBOEHHA TMCUHMILINHBI M Y4eOHO-
MeTOAM4YecKoe o0ecnevyeHue CaMOCTOATEIbHON padoThI CTYIEHTOB.

B npomecce oOyueHusi HCMONB3YIOTCA CIEAYIONIIUME OLECHOYHbIE (POPMBI
CaMOCTOSATENLHON PabOThI CTYIEHTOB, OLICHOYHBIC CPEJICTBA TEKYIETO KOHTPOJIS

YCIIEBAEMOCTH U ITPOMEKYTOUYHBIX ATTECTALUN:

B nepBoM cemecTpe

— BBITIOJIHEHUE U 3aIlIUTa ABYX Ja0OPaTOPHBIX pabOT MO MEXaHHUKE;
— MPOBEJICHUE YCTHBIX OMPOCOB;
— 3a4€T 1o pazgeny «MexaHuKay.

Bo BTOpOM cemecTpe

— BBIMOJHEHHE U 3alUTa JABYX JAOOpaTOpHBIX paboT Mo (PHU3MKE TEIUIOBBIX
SIBJICHUM

— IIPOBEJICHUE YCTHBIX OIIPOCOB;

— 3K3aMeH 10 pazaeny «Pu3nKa TErIOBbIX SIBICHUN.

B TpeTrnbem cemecTpe

— BBIMOJIHEHHE U 3alUTa JBYX J1a00PAaTOPHBIX PadOT MO 3JIEKTPOMArHETU3MY;
— IIPOBEJICHUE YCTHBIX ONPOCOB;



— 3a4€T 1O pazzeny «DJIEKTPOMATrHETUIM»

B yeTBépTOM cemecTpe

— BBIMOJHEHUE W 3alliTa JBYX Ja0OpaTOpPHBIX pPadOT IO ONTHUKE W OJHOM
1a00paToOpHOIl pabOThI 10 KBAHTOBOU (DU3HKE;

— IPOBE/IEHUE YCTHBIX OIPOCOB;

— 9Kk3aMeH 1o pasneny «KomneGaHus, BOJHBI, ONTHKA, JIEMEHTHl KBAaHTOBOIA
(11763700973

OO6pa3upl 3a7aHuld JJIs MPOBEACHHUS TEKYIETO KOHTPOJS: BOMPOCOB IS
YCTHOTO OMPOCa, TECTOBBIX 3aJIaHUi, BOIIPOCOB JIJISl 3a4€Ta U SK3aMEHOB, a TaK K

OusneToB IS 3auéTa U 9K3aMEHOB NpuBeAeHbI B [Ipunoxenun 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JIf POBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNHU
00y4arIuXcs Mo JUCUUIINHE (MOIYJIIO).

6.1.1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHHEM 3TANOB UX (POPMHPOBAHUS B
npouecce 0CBOCHUs 00pa3oBaTeIbHOM IPOrPaMMBbI.

B pesynbrare ocBOeHUS TUCHUILTUHBI (MOIYsS) GOPMUPYIOTCS CIEAYIOIIHNE

KOMIIETCHIIU:
Kon B pesyabTare ocBoeHHs1 00pa30BaTeILHONM NPOrpaMMbl 00y4aromiics
KOMIIeTeHIUH A0JIKeH 00J1a1aTh

OIIK-1 CIIOCOOHOCTBIO UCMIONE30BATh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCHOHATEHON e TENIbHOCTH, TPUMEHSTh METO/IbI
MaTeMaTUYECKOT0 aHallu3a U MaTeMaTUYECKOro (KOMITbIOTEPHOTO)
MOJIETUPOBAHUS, TEOPETUUECKOTO M IKCIIEPUMEHTAIBHOTO HCCIIEIOBAHNUS

OIIK-2 CMOCOOHOCTBIO MPUMEHSTh COOTBETCTBYIOIINN (PU3UKO-MAaTeMaTHUECKHUI
amrmapar, MeTO/Ibl aHAJIKM3a U MOACTUPOBAHUS, TEOPETUIECKOTO U
9KCIIEPUMEHTAIILHOTO HCCIIEI0BAaHUS IPU PEIIEHUH TPO(EeCCHOHATBHBIX
3ama4y

B  npoumecce ocBoeHuss  00pa3oBaTeIbHOM — MPOTPaMMbl  JIaHHBIC
KOMIIETEHIIUH, B TOM YHCJIE UX OTACIbHbIE KOMIIOHEHTHI, (JOPMHUPYIOTCS MOITAITHO
B XOJ€ OCBOCHMsS OOYyYalomMMHUCA JUCHUIUIMH (MOJyJIeH), TMpPaKTUK B
COOTBETCTBMM C Yy4Ye€OHBIM IUIAHOM M KaJieHJapHbIM TpauKoM Yy4eOHOro
npoiiecca.



6.1.2. Onucanue nmokaszarejeil U KpUTepUeB OLEHUBAHUS KOMIIETEHIIU,
(opMupyemMbIX 110 UTOTaM OCBOCHUS JUCHUIIMHBI (MOIYJIfA), ONMCAHUE IIKAJ

OICHUBAHHUA

IToka3arenem OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha pPa3IMYHBIX JTallax HnuXx

dbopMupoBaHUS ~ SABISETCS  JOCTIKEHHE  OOy4YalOIIMMHUCS  TUIAHUPYEMBIX
pe3yJabTaTOB 00YUYEHHUS 110 AUCHUILIIMHE (MOIYIIIO).
Kpurepun oneHnBaHusi
Iloxa3zarensn
2 3 4 5

OIIK-1 — c10COOHOCTHIO MCMO0JIb30BATH OCHOBHbIE 3AKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIIMH B IPO(EeCCUOHATILHOM 1eSITeJIbHOCTH, IPUMEHSATh METOAbl MATEMATHY€CKOI0
aHAJIHM3a 1 MaTEeMAaTH4YeCKOro (KOMIbIOTEPHOI0) MOAEIMPOBAHUS, TEOPETHYECKOT0 U

IKCICPUMEHTAJIIBHOTO UCCJICAOBAHUSA

3HATh: OObyuaromuiics OOyuarommuiics Oo6yuaromuiics Oo6yuaromuiics
OCHOBHBIC 3aKOHBI | JIEMOHCTPUPYET JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
(U3MKK ¥ METOAIBI | TIOJTHOE HE3HAHUE HETIOJIHOE YaCTUYHOE MOJTHOE
TEOPETUYECKOT0 U | MM HEAOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
9KCIEPUMEHTAIILH | 3HAHHE OCHOBHBIX CJICYIOIINX CIICAYIOIINX CIICAYIOIINX
oro (PM3WYECKOro | 3aKOHOB (M3WKU M | 3HAHUHN: 3HAHHE 3HAHUMW: 3HAHUE 3HAHUMW: 3HAHUE
UCCIICIOBaHUS METO/I0B OCHOBHBIX OCHOBHBIX OCHOBHBIX
TEOPETUYECKOTO M | 3aKOHOB (PM3UKHU U | 3aKOHOB (PM3HKH U | 3aKOHOB (PU3UKH H
9KCMEPUMEHTAIIFHO | METOJIOB METO/IOB METO/IOB
ro (PU3NIECKOTO TEOPETUUECKOTO U | TEOPETHUECKOTO H | TEOPETUIECKOTO U
UCCIIeIOBaHUS JKCIICPUMEHTAIBH | 3KCHICPUMEHTAIBH | DKCIEPUMEHTAIBH
oro Gpu3u4ecKoro | oro GU3MYECKOro | oro GU3MYECKOro
UCCIICIOBAHUS HE | WCCIIEIOBAHMUS WCCIIEIOBaHHUS
SIBJISICTCS SIBIISICTCS TIOJTHBIM, | SIBJISICTCSI TIOJTHBIM
TIOJTHBIM, HO JIOIYCKAIOTCS 1 TI03BOJISIET
oOyyvarormuiics HE3HAYUTETbHBIE | PACKPHITh
HCTIBITHIBACT oLIOKH, UCCIIEAYEMYIO
3HAYUTEIHHBIC HETOYHOCTH, TeMY BO BCei
3aTPYJHEHUS IIPU | 3aTPYAHEHUA IIPA | IIOJHOTE.
OTNIEepPUPOBAHUH AHATTUTUICCKUX
MOYEPITHY THIMU oreparusix.
SHaHUAMU U IIpU
UX TIepeHoce Ha
HOBBIE CUTYallHH.
yMeTh: OO0yyaromuiics He OO6yyvaromuiics Oby4aromuiics OO0yuaromuiics
UCIIOJIb30BaTh yMeeT WK B JEMOHCTPHUPYET JEMOHCTPUPYET JEeMOHCTPUPYET
OCHOBHBIC 3aKOHBI | HEJOCTATOYHOMN HETIOJTHOE YaCTUYHOE MOJTHOE
(U3KKK ¥ METO/IBI | CTENICHU YMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TEOPETUYECKOT0 U | MCIIOIB30BATh CIIEAYIOIINX CIICAYIOIINX CIICAYIOIINX
9KCIEPUMEHTANIFH | OCHOBHBIC 3aKOHBI | YMCHHMI: YMEHHUI: YMEHHUI:
oro (pU3N4ecKoro | QU3NKH U METOJIBI UCIIOJIb30BaTh WCTIOJIB30BaTh HCIIONB30BATh
UCCIICIOBAHUS B TEOPETUYECKOTO U | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIE

poheCCUOHANTBHO
U IeATCIbHOCTH

AKCIIEPUMEHTAIBHO
ro GU3AIECKOTO

(bPIBI/IKI/I 1 MCTOObI
TECOPETUIYCCKOT'O U

(bI/I3I/IKI/I 1 MCTOJbI
TEOPETUYCCKOT'O U

3aKOHBI (PU3UKH
Y METOJIBI




HCCIICIOBAHUS B OKCHEPUMEHTANIBH | OKCIIEPUMEHTAIbH | TEOPETHYECKOTO
po()eCCHOHATIBHON | Oro PU3UYECKOro | oro (PU3MYECKOro | g
JIeATENBHOCTH UCCIIEIOBAHUSA B WCCIIEIOBAHNUS B SKCIIEPUMEHTAIIb
npopecCHOHANBH | TPOGECCHOHANIBHO | 1o
Ol IEATEIBHOCTH. | ¥ NesITeNbHOCTH. busmecKoro
Jomnyckatorcs YMeHUs OCBOEHHI,
3HAYUTEIbHBIC HO JIOMYCKAaOTCA HCCIICNIOBAHMA B
OLIMOKHY, HE3HAuUTEJbHbIE Hpg(beCCHOHaHB
MpOsBISETCA OLI1OKH, HOH
HEJOCTATOYHOCTH | HETOYHOCTH, ACATCIBHOCTH.
YMEHUH, N0 psiAy | 3aTPyAHEHUS NpU CeoboaHo
MMOKa3aTelei, AHAJNTHYICCKUX OIIEpHUpPYET
oOyyaromuiics oTepanusx, IPHOOPETCHHBIMH
HCIIBITBIBAET IepeHoce yMeHuil | YMCHUAMU,
3HAYUTEIIbHbBIC Ha HOBHIE, TIPUMCHACT UX B
3aTPYJHEHUS IIPH | HECTaHIAapTHEIE CUTyalax
OIIEpUPOBAHUU CUTYaLIUH. TIOBBIIICHHOH
YMEHHSMH | [IPH CJIOKHOCTH.
UX MepeHoce Ha
HOBBIE CUTYyallHH.
BJIA/IeTh: OOyuatomuiicst He | OOyuaromuics Oo6yuaromuiics Ob6yuatommuiics B
HaBBIKAMHU BJIaJeeT WIN B BIazaeeT YaCTUYHO BJIAJEeT | MOJHOM 00beMe
UCIIOJIb30BaHUs HEl0CTaTOYHOM HaBbIKAMHU HaBBIKAMU BJaJi€eT
OCHOBHBIX CTEIIEHH BJaJieeT UCIIOJIb30BaHUs UCTIOJIb30BaHUs HaBBIKAMU
3aKOHOB (PM3UKU U | HABBIKAMH OCHOBHBIX OCHOBHBIX HCIIOJIb30BaHM
METOJI0B UCIIOJIb30BaHMS 3aKOHOB (PM3UKHU U | 3aKOHOB (PU3UKH U | OCHOBHBIX

TEOPETHIECKOTO U
AKCIICPUMEHTAIBH
oro (hH3UIECKOro
HCCIIC0BaHUs B
npodeccruoHaIbHO
W 1eATeIbHOCTH

OCHOBHBIX 3aKOHOB
(U3MKN 1 METOIOB
TEOPETUYECKOTO U
IKCIIEPUMEHTAITEHO
ro GU3AIECKOTO
UCCIICIOBAHUS B
mpodecCHOHATBEHOM
JeSITETIbHOCTH.

METOJIOB
TEOPETHUYECKOTO U
9KCICPHUMCHTAIbH
oro (hM3UIECKOro
HCCIICIOBAHMS B
nmpodecCHOHATBH
OH JIesITeTbHOCTH,
HO JIOITyCKAOTCS
3HAYHMTEIbHBIC
OIIHOKH,
TIPOSIBIISIETCSI
HEJ0CTaTOYHOCTh
BIIAJICHUS
HaBbIKaAMH 110
pany
IOKa3aTelIeH,
OO0yuaromuics
HUCIIBITBIBACT
3HAYHMTEIbHBIC
3aTpyTHEHUS IPH
IMPUMCHCHUUN
HABBIKOB B HOBBIX
CUTYyaITUsX.

METOJIOB
TEOPETUYECKOTO H
9KCTICPUMEHTAITLH
oro (hu3HYECKOro
HCCIICIOBAHUS B
PO ECCHOHATILHO
W 1eATeNIbHOCTH,
HABBIKH OCBOCHBI,
HO JIOMYCKAIOTCS
HE3HAYUTEIbHBIE
OIIIMOKHU,
HETOYHOCTH,
3aTpyHCHHS TIPH
AHAJIUTUYCCKUX
onepanusix,
MIEpEeHOCEe YMEHUH
Ha HOBBIE,
HECTaHAAPTHBIC
CUTYaIlUH.

3aKOHOB (DU3UKH U
METO/IOB
TEOPETUYECCKOTO U
SKCTICPUMEHTAIIBH
oro (hu3HYECKOro
HCCIICIOBAHUS B
mpohecCHOHaIBHO
U JeSTENbHOCTH.

OIIK-2 — ¢c10COOHOCTH MPUMEHSATH COOTBETCTBYIOIIMIA (PM3UKO-MaTeMaTHYeCKHUIl anmnapar,
MeTO/bI AHAJIN32 H MO/IeJTUPOBAHUS, TEOPETHYECKOT0 U IKCIEPUMEHTAIbHOTO
HCCJIeIOBAHNSI IPH pellieHNnH MPodecCHOHAIBHBIX 3a/1a4




3HATD:
(huzmKo-
MaTeMaTUYECKU
ammapar,
COOTBETCTBYIOIIH
1 IMOCTaBIICHHOM
npogecCHOHAIBEHO
U 3aja4e, a TaKkxKe

OO0yuaromuiics
JEMOHCTPHPYET
MOJHOE HEe3HAHHE
WIN HEJIOCTATOYHOE
3HaHUEe QU3UKO-
MaTeMaTHYEeCKU
amnmapara, a TaKkKe
METOJIOB aHAIN3a U

OO0yuaromuiics
JIEMOHCTPUPYET
HEIIOJIHOC
COOTBETCTBHE
CIEYIOIINUX
3HAHWI: 3HAHHE
¢uzuKo-
MaTeMaTHYeCKHi

OO0yuaromuiics
JIEMOHCTPUPYET
YacTUYHOE
COOTBETCTBHE
CIICTYIOITHX
3HAHWH: 3HaHHE
¢duznKo-
MaTeMaTU4eCKHH

OO0yuaromuiics
JIEMOHCTPUPYET
IIOJIHOE
COOTBETCTBHE
CIICTYIOITHX
3HAHWH: 3HaHHE
¢duznKo-
MaTeMaTU4eCKHH

METOJIbI aHAJIN3A U | MOJCITUPOBAHUS, amnmapara, a TaKKe | anmapara, a TakKe | amnmapara, a TaKKe
MOJICIIHPOBAHUS, TEOPETHYSCKOTO U METOJOB aHallM3a | METOAOB aHAIM3a | METOLOB aHAIH3a
TEOPETHUECKOTO U | SKCIIEPUMEHTAILHO | B Y MOJCIIUPOBAHUS, | H
SKCTIIEPUMEHTAILH | TO UCCIICIOBAHUS MOJCITUPOBAHUS, TEOPETHYCCKOTO U | MOJICTTUPOBAHMUS,
oro TEOPETUYECKOTO M | DKCIIEPUMEHTAIbH | TEOPETHYECKOTO U
HCCIIEIOBaHUA, SKCTICPUMEHTAILH | OT0 MCCIEAOBAHUS | DKCIICPUMEHTAIBH
BeIIyIIHe K e¢ Or'0 MCCJIEIOBAHUS | SABJISIETCS MOJHBLIM, | OI'O MCCIEIOBAHUS
peLIeHuI0 HE SBJISCTCS HO JIOITYCKAIOTCS SIBJIICTCS TIOJTHBIM

MTOJIHBIM, HE3HAYUTEIbLHBIE U MIO3BOJISICT

obyJaromuiics OIITHOKH, PacKphITh

HCIBITHIBAET HETOYHOCTH, HCCIEAYEMYIO

3HAYUTEILHEIC 3aTpyJHEHHS MTPH | TEMY BO BCEil

3aTPyIHCHUS IPH | AaHATUTHYCCKUX MOJIHOTE.

OTICpUPOBAHUH OTIepaITHsIX.

MIOYEPITHY THIMHU

3HAHUSMU U TIPU

UX TIepeHoCce Ha

HOBBIE CUTYAIIHH.
yMeTh: OO0yyaromuiics He OO6yyaromuiics Ob6yuaromuiics OO0yuaromuiics
MIPUMEHSTh yMEET WIH B JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
COOTBETCTBYIOIIU | HEOCTATOYHOU HEIIOJIHOC YaCTUYHOE MOJIHOE
i pusnko- CTETICHH yMEeT COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
MaTeMaTHIeCKU | PUMEHSATH CJICTYIOIINX CIICTYIOITHX CIICTYIOITHX
amnmapart, METOAbl | COOTBETCTBYIOIIMM | YMEHUM: YMEHUI: YMEHUI:
a”aju3a u (huzmKo- MIPUMEHSTh MIPUMECHSTH MIPUMECHSTH
MOJCITUPOBAHUS, MaTeMaTHYECKUH COOTBETCTBYIOIIA | COOTBETCTBYIOIINI | COOTBETCTBYIOTH
TEOPETHUYECKOTO M | ammapar, METOIbI i ¢usnko- (u3uko- i ¢uzuko-
SKCICPUMCHTAIbH | aHAIM3a U MaTeMaTUYECKUI | MaTeMaTHYECKUM MaTeMaTHYECKUI
OTO UCCIICIOBAHUS | MOJCIHPOBAHUS, armapar, MeTOABl | ammmapar, METOIBl | amlmapar, METOIbI
TIPH PEIICHUU TEOPETHUYECKOTO H aHaIM3a u aHau3a u aHau3a u
Mpo(PECCHOHATBH | SKCICPHUMEHTAILHO | MOJCIHPOBAHUS, MOJCITHPOBAHU, MOJCITHPOBAHU,
BIX 3a7a4 I'0 UCCJIENOBAHMS TEOPETHUECKOTO U | TCOPETUIECKOTO | TEOPETUIECKOTO U

TIPH pEIICHUN SKCTICPUMEHTAILH | DKCIIEPUMEHTAIBH | DKCIICPUMEHTAIBH

PO eCCHOHATBLHBIX
3a1au

OT'0 HCCIICIOBAHHS
TIPH PEIIeHUN
npodeccuoHanbH
BIX 3a7a4.
Homyckarorcst
3HAYUTEIbHBIC
OIIHOKH,
MPOSIBISACTCS
HEJOCTAaTOYHOCTH
YMEHUH, 10 psay
IOKa3aTeleH,
oOyJatomuiics
UCIBITHIBACT
3HAYUTEIHHBIC

Or0 UCCIICIOBAaHHUS
TIPH pEIICHUN
mpo(heCcCHOHATIbH
BIX 3a7a4. YMCHUSI
OCBOCHEBI, HO
JIOTTYCKAIOTCS
HE3HAYUTEILHBIE
OIIINOKH,
HETOYHOCTH,
3aTPYIHEHHS MTPH
AHAIIUTHYECKUX
oTeparmsx,
IIEPEHOCE YMEHUI
Ha HOBBIE,

OT'0 HUCCIICIOBAHUS
MPU pEIICHUH
mpoheCcCHOHAIbH
BIX 3a]1a4.
CBo0601HO
oTepupyeT
nproOpeTeHHBIMU
YMCHHSMH,
MPUMEHSIET WX B
CUTYyaIHsIX
MOBBIIICHHOU
CJIO)KHOCTH.




3aTpyJHEHHS IPH | HECTaHJapTHBIC

OTICPUPOBAHUN CHUTYaIHH.

YMEHUSIMHU U TIpH

UX TepeHoce Ha

HOBBIC CUTYaIlUH.
BJIAJIeTh: OOyuatomuiics He | OOyuaromuics Oo6yuaromuiics Ob6yuatommuiics B
HaBBIKAMHU BJIaJeeT WIN B BJIaJeeT YaCTUYHO BJIaJeeT | IOJIHOM 00beMe
PUMEHEHUS HEJOCTaTOYHOU HaBBIKAMHU HaBbIKAMHU BIIafIeeT
¢busuKo- CTEIICHU BIIaJeeT PUMEHEHUS HNPUMEHEHUS HaBbIKAMHU
MaTeMaTHYEeCKHH | HaBbIKAMH ¢uzuKo- ¢buzuKo- MPUMEHEHUS
ammapara, NPUMEHEHUS MaTeMaTHYecKuil | MaremaTwdeckuii | ¢usnko-
COOTBETCTBYIOIIET | (PU3UKO- ammapara, armmapara, MaTeMaTHYECKOTO
0 MOCTaBJICHHON MaTeMaTHYEeCKHH COOTBETCTBYIOIIET | COOTBETCTBYIOIIET | amrmapara,
npoQecCHOHAIBHO | anmapaTta, a TakKe | O IOCTaBICHHON 0 NIOCTaBJICHHOI COOTBETCTBYIOLIET
i 3a/1aue, a TaKKEe | METOJAaMHM aHajiu3a | Mpo(ecCHOHaNbH | MPO(PECCHOHANBHO | O TIOCTABICHHOM
METoAaMHu Y MOJICIIMPOBAHMS, | O 3amadye, a il 3aade, a TaKke | MPo(hecCHOHATIBHO
aHanm3a u TEOPETUYECKOTO M | TAaKXKE METOAaMH | METOAaMH aHa/IW3a | i 3a7aye, a TAaKxKe
MOJEIHMPOBAHUS, | SKCHEPHMEHTAIBHO | aHANW3a U ¥ MOJICTTMPOBAHMSA, | METOJaMHU
TEOPETHYECKOTO M | TO UCCIICTOBAHHUS. MOJEIHMPOBAHUS, | TEOPETUYECKOTO U | aHAIU3a U
9KCIIEPUMEHTAIILH TEOPETUYECKOTO U | IKCIIEPHUMEHTAIbH | MOJEIHPOBAHHMSA,
oro 9KCIEPUMEHTANIBH | OTO TEOPETUYECKOTO U
HCCIIEZIOBAHUS, oro UCCIIEIOBaHNS, IKCTIEPUMEHTAIbH
BEAYILUX K e€ UCCIIeIOBaHUS, BEAYLINX K €& oro
peleHHI0 BEAYILUX K e€ pelIeHHIO, HABBIKU | MCCIIEIOBAHUS,

pELICHHIO, HO OCBOCHBI, HO BEIYIINX K e

JIOITYCKAIOTCs JOIYCKAIOTCS PELICHUIO.

3HAYUTENbHBIC HE3HAYUTEIIbHbIC

OIITNOKH, OIIIMOKH,

HPOSBIAETCS HETOYHOCTH,

HEIOCTATOYHOCTh | 3aTPYJHEHUS MPH

BJIaJICHUS AHATTMTUYECKUX

HaBBIKAMHU 110 oTepaIusIx,

pany nepeHoce yMeHui

noKasareneH, Ha HOBBIE,

OO0yuaromuics HeCTaHJapPTHHIC

UCTIBITHIBAET CUTYaIlUH.

3HAYUTEIbHBIC

3aTpyAHEHHS IPH

NPUMEHEHUH

HaBBIKOB B HOBBIX

CUTYyaLusiX.

[Ixanpl OLIECHUBAHKS PE3YIBTATOB IPOMEKYTOUYHOM aTTECTALMU U UX ONKMCAHUE:

Dopma npomeHCymouHol ammecmayuu: 3a4em.

[IpomexxyTouHast artectanus oOydarouuxcst B (popme 3aué€ra MpoBOAUTCS
0 pe3yJibTaTaM BBIIIOJIHEHUS] BCEX BUJIOB y4eOHOH pabOThl, MPELyCMOTPEHHBIX
y4€OHBIM IJIAHOM IO JAHHOW AUCIHUIUIMHE (MOJYJIIO), MPU 3TOM YUYUTHIBAIOTCA



pe3yabTaThl TEKYIIETO KOHTPOJIS YCHEBAEMOCTH B TedueHue cemectpa. OlleHka
CTETECHH JIOCTHIKEHMsI OOyJarolMMHUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHMs IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMTCS TIpenojaBaTesieM, BEAYLIUM 3aHATHS TI0
TUCUMIUIMHE  (MOJYJII0)  METOJOM  JKCIEepTHOW  oneHku. [lo  wrToram
MPOMEKYTOUYHOM aTTECTAlMU MO AUCIUIUIMHE (MOAYJI0) BBICTABJISIETCS OLICHKA
«3a4TECHO» MU «HE 3aUTCHOY.

Ixana
Onucanne
OllcHUBAHUA

BrimonHeHsI Bce BHUAOBI YI€OHOH pabOTHI, MPEayCMOTPEHHBIC YUCOHBIM IIIAHOM.
CTyneHT NeMOHCTPUPYET COOTBETCTBHE 3HAHWH, YMCHUI, HABBIKOB MPUBEICHHBIM B
TabNMMIaX T[oKazareneld, ONepupyeT NPUOOPETCHHBIMU 3HAHUSMH, YMCHUSIMH,
3auTeHo HABBIKAMH, IPUMCHSET MX B CUTYyallUsAX MOBBIMICHHOHN cioxkHOCTH. [Ipu 3TOM MOTyT
OBITh JOMYIIEHBl HE3HAYUTEIBHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHHUS TNpHU
AHATMTUYECKUX OIEpalusX, IepeHoce 3HAHWI U YMEHUI Ha HOBBIE, HECTAH/IAPTHBIC
CUTYaIUH.

He BeimmonHen oauH wim Oonee BUAOB y4yeOHOW pabOTHI, MPEAYCMOTPEHHBIX
yueOHbIM 11aHOM. CTyOeHT JOeMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HAHHI,
H YMEHHH, HaBBIKOB TPUBEJEHHBIM B TaONWIAaX TOKa3aTelel, JOITyCKaroTCs
© saTeHo 3HAYUTEILHBIC OIIUOKW, TPOSBISETCS OTCYTCTBUE 3HAHWN, YMEHUH, HAaBBIKOB IO
psAAy ToOKaszaTeneil, CTyIeHT WCIBITHIBACT 3HAYUTENbHBIE 3aTPYOHEHHS MpH

OTIEpUPOBAHUY 3HAHUSAMHU M YMEHHUSIMH MIPH UX MIEPEHOCE HAa HOBBIE CUTYAIIHU.

Dopma npomeHCymouHol ammecmayuu: IK3ameH.

[IpomexxyTouHast arTectanus oOydaromuxcs B GopMe 3K3aMeHa MPOBOJAUTCS
M0 pe3yJbTaTaM BBITIOHEHHUS BCEX BHUIIOB y4eOHOW PabOThI, MPEIyCMOTPEHHBIX
y4€OHBIM IJIAHOM MO AAHHOW IUCHUIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3yNbTaThl TEKYILIEr0 KOHTPOJS YCIEBAEMOCTHM B TeueHHe cemectpa. OreHka
CTENEHU JOCTHKEHUSI OOYJAIONIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOYYEHUS TIO
JUCHUIUIMHE (MOJYJI0) MPOBOJUTCA IMpernojiaBaTesieM, BeAyIIUM 3aHSATHS TI0
JUCUUIUIMHE  (MOAYJI0)  METOJIOM  3KcHepTHoM  oueHku. [lo  uToram
IMPOMEKYTOUHON aTTeCTallMd MO JUCHUIUIMHE (MOIYJ0) BBICTaBISIETCS OICHKA
«OTJIMYHO», «XOPOILIO», «YTOBIECTBOPUTEIHHO» WU «HEYOBIETBOPUTEIHHO.

Ilxkana oyenusanusn Onucanue

BrimoHeHBI Bce BHABI y4eOHOW padOTHI, MPEAyCMOTPEHHBIC YIeOHBIM
O1imyHO mwianoM. CTyAeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHH,
HABBIKOB  TIPUBEJICHHBIM B  TaONUIaX  IOKa3aTeJel, OIlepupyer




MPUOOpPETEHHBIMI 3HAHUSMH, YMEHHSIMH, HaBBHIKAMH, NPUMEHSET UX B
CUTYaIUsIX TOBBIIICHHON CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH JIOMYIICHBI
HE3HAYHUTEIbHBIC ONMIMOKH, HETOYHOCTH, 3aTPYAHCHUS IPY aHATUTUICCKUX
omepanysax, MepeHoce 3HaHW W YMEHHH Ha HOBBIE, HECTaHAApPTHHIE
CUTYaIUH.

BrimonHeHsl Bce BUABI y4eOHOHM pabOTHI, MPEeIyCMOTPEHHBIE Y4eOHBIM
% 1aHoM. CTyJIeHT AEMOHCTPUPYET HETOIHOE, MPABUIBHOE COOTBETCTBUE
opouIo . . .

P 3HaHUM, yMEHU}l, HaBbIKOB NPUBEIECHHBIM B Ta0IMLIaX ITOKa3aTese, 1100

C€CJIU IIpU 3TOM ObLIN AOIYHICHBI 2-3 HCCYILICCTBCHHLIC OIIIMOKHU.

BrimonHeHsl Bce BUABI y4eOHOH padOTHI, MPEeIyCMOTPEHHBIE Y4eOHBIM

mw1aHoM. CTyIEeHT IeMOHCTPHUpPYET COOTBETCTBHE 3HAHHM, B KOTOPOM

Y 10BNETBOPUTETBHO
OCBELIEHA OCHOBHasl, HauOoJyiee BaXKHas 4acTh MaTepuana, HO IPU 3TOM

AonyuieHa ogHa 3HAYUTCIIbHAA OIIMOKA MU HETOYHOCTD.

He Brmmomaen oawH wim  Ooilee  BHIOB  ydeOHOW  paboTHI,
MPEeyCMOTPEHHBIX  y4eOHBIM  Im1aHoM. CTyIeHT  JIeMOHCTPUPYET
HETNIOJTHOE€ COOTBETCTBHE 3HAHHWM, YMEHH, HAaBBHIKOB MPHUBEIECHHBIM B
Ta0MIax  TOKa3aTeliel,  JIOMYCKAalOTCs  3HAYWTEIbHBIC  OIIMOKH,
HeynosnerBopuTenbHO . .

MpOSIBISIETCST  OTCYTCTBHE 3HAaHWM, YMEHHWH, HAaBBIKOB TI0 pAIy
MoKa3aTesell, CTyIEHT HWCIBITHIBACT 3HAYUTEIbHBIE 3aTPyIHEHUS IPH
OTIEPUPOBAHUM 3HAHWSIMH W yMEHUSMH TPHU WX TIEPEHOCE Ha HOBBIC

CUTYaIIWH.

®doHp O11eHOYHBIX CPeACTB MpeacTaBieH B [Ipunoxxenun 2 k paboueil mporpamMme.

7. Y4eOHO-MeTOoAUYecKOe U MHGOPMaIHOHHOE 00ecTieYeHre TUCIMILIMHBI.

a) OCHOBHAas JiUTeparypa:
1. T.1N.Tpodumora, «Kypc pusukuny», 2012.
2. A.I''Yeptos, A.A.BopoObéB, «3amaunuk no ¢usuke», 2008.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. H.I1.KanamaukoB, M.A.CMmouasipeB «OcHoBBI ¢pusuku» Tom 1, 2003

2. 10.A bpaxxkun, B.H.CuzsxoBa, A.M.Uebantok, «MexaHuka, 1a00paTopHbIS
paboter NeNe101-109», 2003

3. I0.A.bpaxkun, E.b.Bonomunos, B.H.CuzsikoBa, «MonexynspHas pusuka,
naboparopubie padoTel NeNel18-126»

4. 10.A.bpaxxkun, JI.B.babakosa, E.b.BonommHoB u ap. « 2NEKTPUYECTBO U
Mar"eTusm, Jaboparopusie padoTel NeNe2(01-211x», 2005;

5. BM.Apmtoxun, FO.A.bpaxkun, B.Il.JIeeun u np. «BosHoOBas onTuka,
nabopaTtopHubie paboTsl NeNe 3.01-3.11», 2004



6. A.FO.My3biuka «OCHOBBI TEPMOJUHAMHUKN», J1a00OPaTOPHBIN MPaKTUKYM
312-22, 2008

7. B.B. Makcumenko, B.A. Ilogkomsuna, B.K. TuxonoB u ap. «SIBieHus
nepeHocay, JilabopaTopHsli npaktukym 312-23, 2008

8. B.Il.LKpacun, A.E. I'opckuii, B.B. MakcumeHnko u ap. «NeKTpOCTaTUKAY,
naboparopHslil npaktukym 312-8, 2008

9. A. K. Macnos, B.M. Ilonos, B.II. Kpacun u ap. «dudpakuus csetay,
naGoparopHslil npaktukym 312-18, 2008

10.A.E. Topckuii A.b. JleontbeB, A.E. T'opckuii, H.K. T'achukoB u mp.
«OCHOBBI CIIEKTPOCKOTIMN Y, JTa0OpaTOpHbIX MpakTukyM 312-26, 2008

B) NPOrpaMMHoOe oOecneyeHue U HHTEPHeT-PecypChl:

[IporpamMmMHOe obecrieueHue He MPEeTyCMOTPEHO.

[Tone3nbie  yueOHO-MeTOAMYECKHE ¥ WH(DOpPMAIMOHHBICE MaTepUAIIBI
npejcTaBiacHbl Ha caiire: http://mospolytech.ru/index.php?id=4540

8. MaTtepuajibHO-TEXHHYECKOE 00ecreyeHue TUCIHIINHBI.

o Tpu cnenuanu3upoBaHHble yueOHbIE TabopaTopuu Kadeapbl « PU3nka» mo
MexaHuke u (Qusnke TteroBeix sBiaeHui: Ayn. [IK314, TIK321, TIK332,
OCHAILIEHHbIE, B TOM YHCJI€, UCIOJIb3yeMbIMH B JAaHHOW paboueill mporpamme
nabopaTopHbIMU  ycTaHOBKaMu: «OTmpefeneHne IUIOTHOCTH Te», «MasTHUK
Makcsemnay, «Onpenenenune C,/Cy metogom Knemana-Jlezopmay, «Onpenenenue
Kod(hpuIeHTa BI3KOCTH BO3IYyXa.

e /[Be cnenumanu3upoBaHHble yueOHbIe TabopaTopun Kadenpsl «Duzuka» no
sanektpomarneruamy: ayna. [IK331, IIK317, ocHaimieHHble, B TOM YHCIIE,
UCIIOJIb3yEeMbIMH B JIaHHOM paboyeil mporpaMMe J1a00paTOPHBIMU YCTAHOBKAMMU:
«MccnenqoBanne  XapaKTEPUCTUK  DJIEKTPOCTATHYECKOTO mojs», «M3ydeHue
3aKOHOB MOCTOSTHHOTO TOKa.

e /IBe criennanu3upoBaHHble yueOHbIe Tabopatopun Kadeapsl «Du3uka» mo
onTuke U crpoeHuto Bemectra: aya. [IK315, [TIK333, ocHaleHHbIe, B TOM YHCIIE,
UCIIOJIb3yeMbIMH B JaHHOW pabouell mporpamme jJabopaTOPHBIMU YCTaHOBKaMHU:
«M3ydyenne wHTEpPEpPEHIIMM CBETa C TMOMOIILI0 OunpusMel  DpeHens»,
«UccnenoBanne mudpakuuu Dpaynropepa Ha TUGPAKIUOHHON peméTKe,
«M3MepeHnue cekTpa u3aydeHus aToMa BOAOPOIay.

9. MeToauyeckue peKOMEHAAIUH VISl CAMOCTOSITEIbHOM PadoThI CTYAE€HTOB

Tema 1. «BBenenue B puanyueckuil 1a00paTOPHBINA TPAKTUKYMD.



CTyneHT [OOMKEH MOJATOTOBUTHCA K YCTHOMY OINPOCY B XOJE€ MOJATOTOBKU K
JOMYCKYy K Ja00opaTopHOW paboTe, BBHIMIOJIHUTL JIa0OpaTOpHYIO pPaboTy u
MOATOTOBUTHCS K MPEICTABICHUIO PE3YJbTATOB U3MEPEHUI Ha €€ 3allNTE.

Tema 2. «KuHemaTnka NoCTyNaTeIbHOTO ABHKCHUSIY.
CTyneHT JO0JDKeH TMOATOTOBUTHCS K YCTHOMY OINPOCY U PEIIUTh 3a/laud,
npejiaraéMble Ha CEMUHAPCKUX 3aHITUSX JJISI CAMOCTOSITEIbHOTO PEIICHUS

Tema 3. «J/[MHaMIKa TOCTYMATEILHOTO ABUKCHUSY.
CTyneHT JO0JDKeH TMOATOTOBUTHCS K YCTHOMY OINPOCY U PEIIUTh 3a/lauu,
IpeiaraéMble Ha CEMUHAPCKUX 3aHATHUAX I CAMOCTOSITENIBHOTO PEIICHUS.

Tema 4. «PaboTa 1 SHEprus B MOCTYNATEIIbHOM JBUKEHUN.
CTyneHT JOOJDKEH IOATOTOBUTBCA K YCTHOMY OIPOCY W PEIUTh 3a/1ayu,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUSX 111 CAMOCTOSITEIbHOTO PEIICHUS.

Tema 5. «KnHeMaTHka BpalaTeabHOTO ABUKEHUS.
CTyneHT JO0JDKeH TMOATOTOBUTBHCS K YCTHOMY OINPOCY U PEHIUTh 3a/1auu,
npeiaraéMble Ha CEMUHAPCKUX 3aHATHUSX JI1 CAMOCTOSITENIbHOTO PEIICHUS.

Tema 6. «/I[uHamMuKa BpamaTeaIbHOTO JBIKCHUSY.
CTyneHT JO0JDKeH TIOATOTOBUTBCS K YCTHOMY OIPOCY U PEHIUTh 3ajlauu,
MpejiaraéMble Ha CEMUHAPCKUX 3aHATUSX ISl CaAMOCTOSITEJILHOTO PEUICHHS,
BBITIOJIHUTH  JIAOOPATOPHYIO pPabOTy U TMOATOTOBUTHCA K TMPEJCTABICHUIO
pE3yJAbTATOB U3MEPEHHUI Ha €€ 3alluTe.

Tembr 7,8. «OcuoBbl TepmoguHamuku (TI) U MOJNEKyISIPHO-KUHETUYCCKOM
teopuu crpoenus Bemectsa (MKT)».
CTyneHT IOMKEH PElINTh 33/1auu, MpeajaraéMble Ha CEMUHAPCKUX 3aHATUSX IS
CaMOCTOSITEJIbHOTO  pEIIEHHUs,  BBINOJIHUTH  JabopaTopHylo  pabory U
MIOATOTOBUTHCS K MPEICTABICHUIO PE3YJIbTATOB U3MEPEHUH Ha €€ 3allNTE.

Tema 9. «DeMeHTBI CTATHCTUYCCKON (DU3HKU.
CTyneHT JO0JDKeH TMOATOTOBUTHCS K YCTHOMY OINPOCY U PEIIUTh 3a/lauu,
npejiaraéMble Ha CEMUHAPCKUX 3aHIATUSX I CAMOCTOSITENILHOTO PEIICHUS.

Tema 10. «SIBnenust mepeHoca».
CTyneHT IOMKEH PElINTh 33/1aud, MpeajiaraéMble Ha CEMUHAPCKUX 3aHATUSX IS
CaMOCTOSITEJIbHOTO  pEIIEHHUs,  BBINOJIHUTH  JabopaTopHyro  pabory U
MOATOTOBUTHCS K MPEICTABICHUIO PE3YJIbTATOB U3MEPEHUH Ha €€ 3allNTE.

Tema 11. «Hanpssk€HHOCTB AJIEKTPOCTATUYECKOTO TOJIS.
CTyneHT JO0JDKeH TMOATOTOBUTHCS K YCTHOMY OINPOCY U PEIIUTh 3aj/lauu,
npejuiaraéMble Ha CEMHHAPCKUX 3aHSATUAX Ui CAMOCTOSITENIBHOTO PEIICHUs, a
TaK)Ke MOATOTOBUTHLCS K BBITIOTHEHHIO U 3aIIUTE JTA00PATOPHOM paOOTHI.

Tema 12. «IloTeHunan 31€KTPOCTATUYECKOTO TOJIS».



CTymeHT JOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY H PEIINTh 3a/ayd,
npejyiaraéMble Ha CEMHHAPCKUX 3aHATHUAX JIJII CAMOCTOSTENIBHOTO pEIICHUs, a
TaKXe MOJATOTOBUTHCS K BBIMOJHEHUIO U 3aIIUTE JJA0OpPaTOPHOM pabOTHI.

Tema 13. «/[ua7aeKTPpUKH U TPOBOAHUKH B JICKTPOCTATUKE.
CTyIeHT JOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY H PEIINTh 3a/ayw,
npeaiaraeMbie Ha CEMUHAPCKUX 3aHATHUSAX JIJIST CAMOCTOSTEIILHOTO PEIICHHUS.

Tema 14. «3aKOHBI TOCTOSHHOTO TOKa».
CTyleHT NOJDKEH PelIuTh 3a7adM, MpejjiaraeéMple Ha CEMUHAPCKUX 3aHSITHIX IS
CaMOCTOSITEJILHOTO ~ pEIIeHHUs,  BBIIOJIHUTH  JIAOOpaTOpHYH  paboTy U
MOATOTOBUTHCS K MPEICTABICHUIO PE3YyJbTaTOB U3MEPEHUH Ha e€ 3alluTe.

Tema 15. «MaraeTusm».
CTyIeHT JOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY H PEIINTh 3a/1aud,
npeayiaraeMbie Ha CEMUHAPCKUX 3aHATHSAX JIJIST CAMOCTOSTEIILHOTO PEIICHMUS.

Tema 16. «DnexTpoMarHuTHAsT UHIYKITUS.
CTyIeHT JOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY H PEIINTh 3a/1aud,
npeaiaracMbie Ha CEMHUHAPCKUX 3aHATHSAX JIJIST CAMOCTOSTEIILHOTO PEIICHHMS.

Tema 17. «YpaBHenus MakcBesia».
CTyAeHT TODKEH MOATOTOBUTHLCS K YCTHOMY OTIPOCY.

Temnl 18,19. «Kosebanus 1 BOJTHEI».
CTyIeHT JOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY H PEIINTh 3a/1ayw,
npeuiaraéMble Ha CEMUHAPCKUX 3aHATHAX IS CAMOCTOSITEIIBHOTO PEIICHUS.

Tema 20. «MuaTepdepenums».
CTyaeHT JIOJDKEH TIOJATOTOBHUTBCS K YCTHOMY OINPOCY MW PENIUTh  3aJadH,
npeajiaracMble Ha CEMHHAPCKUX 3aHATHUAX JUISI CAMOCTOSTEIBHOTO PEIICHHUS, a
TaKkKe MOJATOTOBUTHCS K BBHIMOJHEHUIO U 3aIIUTE JJA0OpaTOPHOH pabOTHI.

Tema 21. «/ludpakums».
CTyaeHT J[OJDKEH TOJTOTOBUTHCS K YCTHOMY OINPOCY W PEHIUTh 3a]adu,
npejiaraeMble Ha CEMHHAPCKUX 3aHATHAX JJIS CAaMOCTOSTEIBHOTO DPEIICHUs, a
TaKXe TOJArOTOBUTHCS K BBIITOJTHEHUIO U 3aIIUTE JJA0OPATOPHOH PabOTHI.

Tema 22. «Ilonsipusanusi».
CTyaeHT JIOJDKEH TIOATOTOBHUTBCS K YCTHOMY OINPOCY M PENIUTh 3aJadH,
npeaiaracMbie Ha CEMHUHAPCKUX 3aHATHAX JIJIST CAMOCTOSTEIILHOTO PEIICHMUS.

Tema 23. «kKBaHTOBOOIIOTUUECKHUE SIBIICHUI».
CTyneHT JO0JDKeH IIOATOTOBHTBCA K YCTHOMY OIPOCY U PEIIUTh 3aJiauu,
npejuiaraéMbie Ha CEMUHAPCKUX 3aHATHAX JIJISI CAMOCTOSITEIIBHOTO PEIICHUS.

Tema 24. «DneMeHTHI KBAHTOBOH MEXaHUKH».
CTyleHT MOJDKEH peluTh 3aadM, MpejjiaraeéMble Ha CEMUHAPCKUX 3aHITHIX IS
CaMOCTOSITEILHOTO ~ PEIIEHHUs,  BBINOJTHUTH  J1abopaTopHyl0  paboTry U
MOITOTOBHUTHCS K TIPEACTABIICHUIO Pe3yJIbTaTOB U3MEPECHUN Ha e€ 3aluTe.



10. MeToanyeckue peKOMeHIAIUM /Il PenoaBaTess

VYCTHBIN onpoc MpOBOAUTCS Ha JIEKIMOHHBIX 3aHATUSX B BUIE AUCKYCCUU
10 MpeasiaraéMbIM BOIIPOCAM U SIBIJISIETCS. MHTEPAKTUBHOW (OpMON MpOBEICHUS
3aHaTHsA. OH J0JDKeH 3aHuMaTh He MeHee 30% BpeMEHUM JIEKIIMOHHBIX 3aHSTHH.
Bomnpocel 1ist ycTHOro onpoca »eaaTeabHO JAOBECTU 10 CTYJECHTOB 3apaHee, 10
JICKIIMOHHOTO W3JIOKEHUSI MaTepuana, TaK, 9TOObl OHM CMOTJIA CaMOCTOSITEIHHO
MOATOTOBUTBHCS K TMPOBEACHHUIO JAMCKycCHMHM. Ilpu OIleHKE JIEKTOp JIOJDKEH
YUUTHIBATh AKTHUBHOCTH CTYACHTOB M PE3yJbTaTUBHOCTh HX OTBETOB. I[locie
KOKJ0M JAUCKYCCUU ONpENENsieTcss TpyIna CTYIAEHTOB, MOKA3aBIIMX HAWIYYIINANA
pesynbTar. Kpome 3TOro, yCTHBIM ONpPOC TMPOBOAMTCS MNpPU JIONMYCKE K
nabopaTopHoit pabote. B aToM ciydae pe3ynbTar ONEHUBACTCS MO JBYXOAITbHOM
mKajue: 3auér-He3auér. Jlo Tex mop, moka He OyneT moiydeH 3auér, pabora He
MOKET CUUTATHCS 3AIUIIEHHOMN.

[Iporpamma  coctraBiieHa B COOTBETCTBUM  C denepaabHbIM
rOCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTAHJIAPTOM BBICIIEIO O00pa3oBaHUS IO
HarpasieHuto noarotoBku 6akanaspos 08.03.01 «CtpourteabcTBOY.

IIporpamMmmy cocTaBuJIu:

npodeccop, 1.¢.-M.H. / /

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

IIporpamma yTBep:xaeHa Ha 3acefaHuu Kadeapsl “Pusuka’
«_ » 2019 r., mpotokoi No

3aBenytromuii kadenpoi
[Tpodeccop, a.d.-M.H. / /

CoriacoBaHo:
3aBenyromuii kadeapoit/PykoBogurennb

00pa30BaTeIbHOM MPOrPaMMBbI / /




[Tpunoxxenue 1 xk paboueii mporpamme.

CTpykTypa u copepx)aHue TUCIUIUTMHBI «@Pu3ukay mo HamnpasiaeHuto moarotopku 08.03.01 «CtpourtenbeTBo» npoduiib
noaroToBku «IIpoMbIlILIEeHHOE M TPaKIAHCKOE CTPOUTEILCTBO» (OakaiaBp)

3ao4Has hopma 0OydeHuUsI

Buabi yueOHoii

padoThl,
o = & BKJII0OYAS
HoMmebna 5| 5 = CaMOCTOSITEJILHY IO DopMBbI aTTECTALNH
p Pasnen S| g3
TeMm = |3 s padoTy CTYA€HTOB,
O | = 8| wuTpyroeMkocTs B
yacax
J |II/C|Jla6 ([CPC|3JIP| T | P |[K/P| YO | D | 3
BBenenue B pusnuecKui
JIa00PATOPHBI MPAKTUKYM.
[Ipsimble W KOCBEHHbIE (U3NYECKHUE
m3Mmepenus. (OOpaboTka pe3yJIbTaTOB
1 peri. V%P Pesy 1] 1 | 2| 1] 2]10) + +
HU3MCPCHUUN u OKCIICPUMCHTAJIbHBIC
MOTPELIHOCTH
Boinonnenne  1abopatopHoil  pabOThI
«OmnpeesieHne WIOTHOCTH TEID»
Kunematuka nocrynarejibHoOro
JABUKEHUSA
2 Ousznueckuii Bektop. I[loHsTHE O
p- pra- | 1 2 2 | 05| 2 | 10 +
Teopust oTHOocuTenbHOCTH [anues.
[TonoxxeHne u €ro OTHOCUTEIBHOCTb.
TpaekTopuss MarepuaibHOW  TOYKH.




CoanKacanma;ICH IIJTIOCKOCTD 141

conpuKacaromascs OKPY>KHOCTb.
DnemMeHTapHOe nepeMeInieHue u
AJIeMEHTapHbIN yTh. CkopocThb

IBIKEHUS W €€ OTHOCUTEIBHOCTb.
IIpyHIMD Cynepno3uuny JBUKCHUMU.
YckopeHnue. Kacarenbnoe u
HOpMaJIbHOE yCcKOpeHus. JlekaproBa
cucrteMa koopauHat. KnHemaruueckue
3aKkoHbl JBWKeHudA. IlocTymarenbHoe
IABUKEHHE aOCONIOTHO TBEPAOrO Tela
(ATT).

JInHamMmuka NOCTYNATEJIbHOTO
ABHKCHUSA

[Tonsitue cumnpl. AGCOMIOTHOCTH CUJIBI B
Kjaccuyeckon MexaHuke. IloHsTus
PaBHOAECUCTBYIOIIEM W COCTOSHUS
nokosa. IlepBelii 3akoH  HproTona.

NHepunanbHble  CHUCTEMBI  OTCYETA. 0,5 11
Bropoii 3akoH HprooToHa u 3akoH

BcemupHoro Ttarorenus. Wmnynsc u

3aKOH €ro M3MEHEHHS. TpeTud 3aKOoH

HbioToHa W coxpaHeHHE UMITyJbCca

3aMKHYTOM cucrtemsl. LleHTtp Macc

CUCTEMBI. Y 1apbl U B3PbIBHI.

PaboTa u >Heprus B

NOCTYNATEJILHOM JABUKEHUM 1 11

IlonsiTue CHJIOBOI'O ITOJIA.




OneMmeHTapHass pabota W pabora Ha
KOHEYHOM TepeMeneHuH. MOITHOCTb.
Kunernyeckass sHeprus W 3aKkoH e€

W3MEHEHUS. Teopema Kénwura.
[ToTeHnuanpHbIE CHJIOBBIE TIONSI U
MOTEHIIUAJIbHAS SHEPrusl. 3aKkoH

W3MEHEHUSI TMOTCHUUAIBHON SHEPIUMU.
HenoreHuunaneHble  CUJIOBBIE  TTOJISL.
ITome cun conpoTUBIEHHS KakK MpUMEP
HENOTEHIHAIBHOIO  CHJIOBOTO  ITOJIS.
Mexanuueckass SHEprusi U 3aKOH €€

W3MEHEHHUS. KoHcepBaTuBHbIC
CHCTEMBI.

Kunemaruka BpaIATEeJIbHOT0
JABHKEHUS

DJIEMEHTapHbli  yrojll IOBOpPOTa H
yriioBass ckopocTb. CBSI3b  MEXIY
AJIEMEHTAPHBIM  YIJIOM TIOBOPOTa U
AJIEMEHTApPHBIM TepeMelieHrueM. CBsizb
MEXIY YIJIOBOM u JIMHENHOU
CKOPOCTSIMH.  YTJIOBOE  YCKOPEHHE.
KacaTenpHo€ 1 HOpMalibHOE YCKOPEHHUS
BO BpalllaTeIbHOM JBH>KCHUU.
Bpamarensnoe JIBHOKEHHE ATT.
CooTHoIIEHHEe MEXIy BpallaTeIbHbIM
Y TIOCTYNATEIbHBIM JBUKECHUSIMHU.

10

JAnHaMuka BpamarejabHOro
ABHKCHUSA

0,5

10




MOMEHT uMIlyJIbCa W MOMEHT CHJIBL.
3aKOH M3MEHEHHS MOMEHTA MMITYJIbCA.
OTHOCUTENIBHOCTh MOMEHTA MMITYJIbCA.
MoMeHT  uMImynabca M yIJIOBas
CKOpOCTb. MomeHT VHEPLUMU.
OcHOBHOE  ypaBHEHHUE  JIUHAMUKHU
BpamiarenbHoro  ABuwxkenuss — ATT.
OceBble MOMEHTBI HHEPIIMH HEKOTOPBIX
ten. Teopema Illteitnepa. Pabora u
KUHETUYECKast DHEprus BO
BpalaTeabHOM ABWKeHUU. [Ipeneccust.
AHaNoOrusi MEXAy TMOCTYNAaTEIbHbIM U
BpalaTEJIbHBIM JBHKCHUSMH.

Brimonnenne mabopaTtopHoit pabOThI
«MasaTHuk Makcsesia»

7-8

0,5

10

Hroro no 1 cemecrtpy:

16

16

72

OcHoBbl TepmoauHamuku (TL)
[Ipenmer T/1. Pabota u temno. T/]

napametpsl U T/l cocrosHue.
PaBHOBecHbIE 1 HEpaBHOBeCHBIE T/]
cocrosiHus. ['a3. Temneparypa kak
¢dbyukIusa paBHoBecHOTO TJI cocTOsIHUS.
YpaBHeHue cocrossaus. U eanbHbin
ra3. BHyTpeHHss sHEprus Kak QyHKIIHS
TJ1 cocrosiHus: nepBoe Hadayio T/I.
TeroéMKoCcTH UAeaIbHOro ra3a B
paznuyHbIX Tpoueccax. OOpaTuMble U

1-2




HeoOpaTuMble npolecckl. Bropoe
Hauyasio TJI. DuTponus. Bo3pactanue
SHTPONMUU B HEPABHOBECHBIX MpOILIECCaxX
M30JIMPOBAHHOMN CUCTEMBI.

7-8

Boinonnenue nabopatopHoil  paboThI
«OmnpeneneHue Cpo/Cy  metomom
Knemana-Jlezopma»

1-2

OCHOBBI MOJIEKYJISAPHO-
KHHETH4YeCKOM TEOPHH CTPOCHUS
BemectBa (MKT)

Uucno ABoraapo. Pazmepsl Mosieky:l.
Dproauyeckas Teopema. 3aKoH O
PABHOM pacCIpPEEeIICHUN SJHEPTUN
TETUIOBOTO JIBUKEHHUS B COCTOSIHUU
TEIUIOBOTO paBHOBecus. MneanbHbIn
ra3 ¢ Touku 3penuss MKT. BHyTpeHHsas
DHEPIus UACAIBHOIO ra3a u ero
TEIJIOEMKOCTH B Pa3IMYHBIX IIPOLECCAX
¢ Touku 3peHust MKT

JJIeMeHThI CTATHCTHYECKON PU3MKHU
MUKPOKaHOHUYECKOE U KAHOHUYECKOE
pactpeneneHus. Yucna 3arnoaHeHus
OJIHOYACTUYHBIX COCTOSIHUMN U
OJIHOYACTHYHbIE QYHKIIUU
pacupenenenus. Pacripenenenue
Makcemnna. Pacpenenenue
bosnbimana. bapomerpuueckas
dbopmyna. Pacnpenenenue ['nb6ca.

5-6




MaxkpocoCTOSIHUE U €r0
craTucTUuecKuil Bec. CTaTUCTUYECKUNA
CMBICJI SHTPOIINU

10

Boinonnenue nabopatopHoii  paboThI
«OnpeneneHue koadpummenTa
BSI3KOCTH BO3JIyXa»

7-8

10

SIBJieHus1 mepeHoca

[Tonstue nokansHoro T/l paBHOBECHS.
BripaBHUBarOIME MOTOKA U BEKTOPHI
IUIOTHOCTH MOTOKOB. Ci1abo
HEPaBHOBECHBIE CCTEMbI B TUHEHHOM
pexume. Koadduimentsr nepeHoca.
JlnuHa ¥ BpeMsi CBOOOTHOTO mpooera.
Bripaxxenune k03 uMeHTOB epeHoca
4yepe3 MUKPOCKOITUYECKUE
XapaKTEPUCTUKN MOJICKYJIbI. SIBICHUS
MEPEHOCA U SHTPOIHS

7-8

10

HToro no 2 cemectpy:

20

26

26

36

11

HanpsizkéHHOCTD
3JIEKTPOCTATHYECKOI0 MOJIsI
DIIEKTPUYECKUN 3apsi] KaK UCTOYHUK
ANEKTPOCTATUYECKOTO OIS, 3aKOH
Kynona. [IpuHiumb: 61u3K0AEHCTBUS U
nanpHOneucTBus. [lonsTue
¢bu3nyecKoro moJs.
DIIEKTPOCTATUYECKOE TOJIE KaK
YaCTHBIN cIydail PU3HMIECKOro MoJs.




MaremMatuyeckue mnoss Kak crnoco0
ONMCAaHUs HEMPEPHIBHO
pacnpenenEéHHON MaTEPUH.
Hanpsk€HHOCTD Kak cuoBas
XapaKTEPUCTHUKA AIEKTPUYECKOTO TOJIS.
[IpuHIMD cyniepno3uuun
AIEKTPUYECKUX MOJIEW B IPUMEHEHHUH K
HanpsoKEHHOCTU. [lone numons.
Oco00EHHOCTH CUJIOBBIX JIMHHUM MOJIS
HaINpsKEHHOCTH DJIEKTPOCTATUYECKOTO
noss. 11oTok BekTOpa HANPSKEHHOCTH.
Teopema Octporpaackoro-I'aycca (OI')
B BakyyMe. [Ipumenenue teopemst O
JUIA pacy€ra HaNpsKEHHOCTU
pacnpeneneéHHbIX HCTOYHUKOB.

Brimonnenne mabopaTopHOit pabOThI

11,12 | «HUccnenosanue XapaKTePUCTUK 1-2
AIEKTPOCTATUYECKOTO OIS
IMoTeHIIHAJ 3JIEKTPOCTATHYECKOTO
MoJIs
ITorennuaabHOCTD
12 AIEKTPOCTATUYECKOTO IIOJISL. 3

[loTtennman  Kak  SHepreTuyeckas
XapaKTEPUCTHKA HIIEKTPOCTATUYECKOTO
nosist. CBsI3b MEXIy HanpsHKEHHOCTHEO
U MOTEHIUAJIOM. [TpuHIMn




CYNEPIO3UIMHA  DJICKTPOCTATHUECKHUX
noJjiel B MPUMEHEHWH K TOTCHIIHATY.
Hanpspxenue. Pabora
AIIEKTPOCTATUYECKUX CHII Ha
nepeMenieHud  MpoOHOro  3apsja.
DHeprusi CUCTEMBI 3apsJI0B..

13

JAMAIIeKTPUKM M TNPOBOJAHUKH B
3JIEKTPOCTATHKE
Jusnexrpruyeckas cpena.

[Tonsipusanms. Jnsnekrtpuueckas
BOCIpUUMUYUBOCTh. Teopema OI' B
IBJIEKTPUKE. Jusnexrpruueckas
MIPOHUIIAEMOCTb. DIIEKTPUUECKOE
cmenienue  (upaykuusi).  Ilonstue
3JIEKTPOCTATUYECKOTO MIPOBOJIHUKA.
Pacripenenenne  3apsga  1nmo  ero
ITIOBEPXHOCTHU. DIIEKTpUYECKasT EMKOCTh
YEIUHEHHOIO NPOBOJHMKA. B3anMHas
EMKOCTh JBYX MIPOBOJAHUKOB.
Konpaencaropsl. DHeprus
3JIEKTPUYECKOTO MOJIS.

14

3aKOHBI MOCTOAHHOT0 TOKA

Bekrop minotHocT Toka. Cuia Toka.
3akon Oma B juddepeHInanbHOM
dbopme. YienpHOE  CONMPOTUBIIECHUE
cpenpl. 3akoH OmMa B MHTErpajbHOU




¢dbopme. ConpoTUBICHUE yYacTKa IEMH.
DIIEeKTPOIBIK YIS cuia BaC)
yuyacTtka. 3akoH Jlxoyns-Jlenna B
MHTETpaNbHON U B AuddepeHnanbHon
dbopmax.

14,15

Boinonnenue nabopatopHoii  paboThI
«/3yueHne  3aKOHOB  TTOCTOSIHHOTO
TOKa»

5-6

15

Marserusm

MarauTHoe 1moJie U €ro BO3IACHUCTBUE
Ha  jaBwkymmecs  3apsagel. Cuna
Jlopenua. MarautHas uaaykuus. Cuna
Amnepa. MarHuTHeli  MOMEHT U
BO3JICMICTBUE HA HETO0 MAarHUTHOTO
nmonsi. MICTOUHMKM MarHWTHOrO IMOJS.
3aKoH buo-Caapa-Jlamnaca.
MarautHbid notok. Teopema OI' st
MarHutHoro mons. Pabora  cuibl
Amnepa. 3akOH TIOJIHOTO TOKa U
¢usnueckass  teopema CTOKca B
BaKyyMe u B MAarHeTHKeE.
Hampsok€EHHOCTP  MAarHUTHOTO — TOJIA.
MarauTHass ~ BOCHPUMMYHUBOCTH U
MarHuTHas MPOHULIAEMOCTh. JINHEHbIE
MarHeTukKu (Aua- U nmapaMarHeTUKu) U




HEJIMHEHHBIC MarHeTUKH
(beppomarnetuku). HamaranmuuBanue
(beppoMarHeTUKOB: KpHUBas HadaJIbHON
HAMarHW4eHHOCTH,  TpeAeibHAs U
HEeTpeAe/IbHbIE TETIU TUCTepe3uca.

KécTkue u MITKHE MarHEeTUKU.

DJIeKTPOMATHUTHAS MHIYKIUSA
3akoH ®apanes u mnpaBwio Jlenua.

Buxpesoe AIIEKTPUUYECKOE noJie.
16 8 2 2 3) 3
CaMOouHTyKIIHS. [lepexonaubie
IPOLECCHl B DJIEKTPUYECKOM  LIENN.
DHeprusi MAarHUTHOTO TTOJISL.
HToro no 3 cemectpy: 20 | 20 | 32 | 36
YpasHenus MakcBesuia
Juddepennmanbabie orepaTopbl
Teopun 1nosist. HTerpanbHble TE€OpeMbl
teopun nona: laycca um  Crokca.
17 [ToTenmuanpHbIC u BUXPEBBIC 1 1 1025 2 8
BEKTOPHBIE HOJIA. Ceenenue
WHTETPaJTbHBIX ypaBHEHUM
AIEKTPOMAarHeTU3Ma K
b depeHnnanbHbBIM YpaBHEHHSIM
Makcsemna. Tok cMeneHusl.
KoJsie6anusi 1 BOJIHBI
18.19 ["apMonunyeckue KoJIeOaHusl. 9.3 2 025/ 2 7
Huddepennmansaoe ypaBHEHHE

rapMOHHNYCCKUX KOJICOAaHMH W  €ro




oO1ee pelieHue. BekropHoe
IPEACTABICHUE rapMOHUYECKUX
Gbyukiuid. MexaHUYeCKHe MAasTHUKH.
NneanbHplil  KOJIEOATEIBHBIN KOHTYP.

["apmonnueckue KoJie0aHus C
DHEPreTUIECKON TOYKHU 3pCHHSL.
3aryxaromue KoJieOaHmsl.

Boinyxxnennsie konebanus. Pe3onanc
aMIUIATyApl.  Pe3oHanc  cKopocTwu.
AMIUIMTY/1a MOTJIONICHHS] U aMILIUTya
JCTICPCUH.

Bo3mylieHuss MEXaHUYeCKOW CpEIbl.

BonxoBoe YpaBHEHHUE. BriBon
BOJIHOBOTO YPaBHEHUS W3 YPaBHEHHI
Makcseia. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.

I'apmonnueckue  BosHbL.  DazoBas
ckopocTh. JlnmHa BoaHBL. BoaHOBOU
BEKTOP. NHTEHCUBHOCTD
FapMOHHUYECKOU BOJIHBI. [TakeTsl
FapMOHMYECKUX  BOJIH. ['pynmoBas
CKOpOCTh.  JlnMMHAa  KOIE€PEHTHOCTH.
Bpemst KorepeHTHOCTH.

Brimonnenne mabopaTtopHoOit pabOThI

20 «/3ydyeHre WHTEPPEPEHIIMN CBETa C
OMOILBIO OUNpu3Mbl OpeHens»
20 HNurepdepenuus 0.25

SBnenue naTepepeHnmm.




KorepeHTHbIE HCTOUHUKH.
Heobxoaumbie U JOCTaTOYHBIE YCIOBUS
KOT'€PEHTHOCTU UCTOYHUKOB.
Nurepdepeniius chepudeckux BOJIH.
Ontudeckuid xoa. Y CIIOBHs
uHTEePHEPEHITMOHHOTO MaKCUMyMa U
MHUHUMYMa. Y CJIOBUE BPEMEHHOMN
korepeHTHocTu. Cxema FOHra.
WNuTtepdepeHius B TOHKUX TUIEHKAX.
Konsua HeroTona. [IpocTpancTBeHHas
KOT€PEHTHOCTb.

21

JAndpakuus

Asnenue nudpaxuuu. [TpuHIUn
I'oitrenca-®penens. 3oHb1 OpeHens.
[IpsAMOJIIMHEMHOCTH PaCIIPOCTPAHEHUS
CBETA B OJHOPOIHOM Cpelie.
Hudpakiuss Openens Ha KPYTrJioM
OTBEPCTHUU. Y CIOBUE FEOMETPUUYECKON
ONTHKH. Y CJIOBUE TUDPAKITHH
O®paynrodepa. dudpakius
®paynrodepa Ha eI U Ha
OJTHOMEPHOU TU(PAKIIMOHHON
peméTke. Judpaxius Opaynrodepa Ha
Kkpuctauiax. Yciosue Bynasda-bporra.
Paspemaromast cnocobHOCTh
TU(GPaKIIMOHHON PEIIETKH.
AJNbTEpHATUBHOE TTPUHITUITY
['rorirenca-Openents onucanne

0,25




nudpakiyu; mapameTp AU pakium.
Hudpaxuus Opayurodepa
cxoasmuxcs BoiH. Onucanue
mudpakiu OpayHrodepa miocKux
BOJIH C TIOMOIIHIO COOTHOIIICHUS

HEOIPEAEIEHHOCTEN.

Boimonnenue nabopaTopHoil  paboThI
21 «HUccnenosanue mudpakium

@paynropepa Ha  IUPPAKIUOHHON

pELIETKE»

MMoasipusanus

ITonepedHocTh BOJIH "

NOJISIPU3aL{MOHHbIE SIBJICHHUSI.

JlnarpaMma MHTEHCUBHOCTH. Martpuna

KOT€PEHTHOCTH " CTEIIEHb

KOTepeHTHOCTH oce. HopmanbHbie

koopauHatsl. [lonspuszanus B ¢azoBo-

HEKOTE€PEHTHBIX BOJIHAX:
) HENOJISIPU30BAHHBIN CBET; 0,25

IJIOCKOIOJISIPU30BAHHBIN  CBET; 3aKOH
Mairoca; 4aCTUYHO MOJSPU3OBAHHBIN
CBET. [Tonspuzamust B (pazoBo-
KOTE€PEHTHBIX BOJIHAX: JIEBask W IpaBas
AU THYECKAS MOJISIPU3ALINS;
KpyroBas nosspuzanus. OnTuyecku
akTUBHbIE cpeabl [lonspusarmoHHbIe
METOJIbl: 3aKOH bprocrepa; nBoitHOE
Jy4EeNPEIOMIICHHUE; TUXPOU3M.




23

KBanTOoBOONTHYECKHE SABJICHUS
TennoBoe u3nydyeHue. DHepreTHyecKas
CBETUMOCT, OCBEILIEHHOCTh U
MOTJIOIAFOIIAst CIIOCOOHOCTD.
PaBHOBeCHOE TEIIIOBOE H3IIy4eHUE U
3akoH Kupxroda. @yukuus Kupxroga
u abcomoTHo uépHoe Teno (AUT).
3akon Credana-bonpliMaHa, 3aKOHBI
Buna. ®opmyna Ilnanka. Bremmnuin
dboroadbdexr. DPpdekr Kommnrona.
@otonbl.  KopnyckynaspHO-BOJIHOBOU
Ayaau3M  JUIS  DJIEKTPOMAarHUTHOTO
U3JTyUYECHHUSI.

0,25

23,24

Brimonnenne mabopaTtopHoit pabOThI
«3mepenne U3ITy4YeHUS aToma
BOJIOPOAA»

7-8

24

JIeMeHThI KBAHTOBOI MeXaHUKH
Atom Bomopoaa mno bopy. ImaBHoe
KBAaHTOBOE YHUCJIO. CepuanbHas
dbopmyna bansmepa.

I'mnoreza  nme-bpoiuss. Bonna — me-
bpouns. DKCEPUMEHTAIbHbIE
NIOKa3aTeIbCTBA BOJIHOBBIX  CBOWCTB
MUKpo4dacThl]. CTATUCTUYECKHUI CMBICT
BOJIH wMmarepuu. IloHATHE BOJHOBOU
dbyHKIIUN (BD). [TpuHIMT
CYIIEPIIO3ULIHH. CooTtHolieHud
HeonpeaenéHHoctel I 'eitzenbepra.

0,5




OO6miee W CTalMOHAPHOE YpPaBHEHUS
peaunrepa. AToM BoJopoAa IO

[Ipenunrepy. OpOuTanpHoe u
MAarHUTHOE KBaHTOBBIC yucia
AIEKTPOHA. Cnun AIEKTPOHA.
Mexannueckuii u MarHUTHBIN

MOMEHTBI MHOT'O3JIEKTPOHHOT'O aTOMa.
[Ipyammn  Ilaymu.  Pacnpenenenue
JJEKTPOHOB IO  DHEPreTUYECKUM
YPOBHSIM. dusnyeckas OCHOBA
[IEPUOANYECKON CHUCTEMBI 3JIEMEHTOB
Menneneesna.

HToro no 4 cemectpy:

16

16

72




[Tpunoxenue 2 k paboueid mporpamme

MMHHCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHUS POCCUCKOM GEJEPALIUNA
DEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHWE BbICHIEI'O OBPA3OBAHNA

«MOCKOBCKHH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hanpasnenne noaroroeku: 08.05.01 «CTpouTensCTBO YHUKATBHBIX 31aHUN U
COOPYKECHUN»

OII (mpo¢uis): «I [pOMBIIIIEHHOE Y TPAKIAHCKOE CTPOUTEIIHCTBO»
dopma 00yueHus: OUHAs

Bun npodeccronansnoii gesrensaoctu: (B coorserctBun ¢ ®I'OC BO)

Kadenpa «Duzukay

®OH/I OHEHOYHBIX CPEACTB
MO IMCIHUII/IMHE «®u3uka»

CocraB: |. I[TacnopT dhoHAa OLIEHOYHBIX CPENICTB

Il. Onrcanue OLIEHOYHBIX CPE/ICTB:

1. BompocChl MO TeMaM JUCHUIUIMHBI K ycTHOMY omnpocy (YO)

2. TIpUMEpHBIEC BOMIPOCHI TSl 3alTUTHI JTJabopaTopHoi padoTsl (3JIP)

3. oOpaszer Ouera JuIst 3a4€Ta ¥ BOIIPOCH! TS IOATOTOBKY K 3a4éTy (3)

4. oOpa3zer 6wmiera JuIsl 9K3aMEeHa W BOIIPOCHI TS TIOJITOTOBKH K dK3aMeHy (9)

CocTaBureu:

npodeccop, a.¢.-m.H. Kpacun B.I1., nouenr, k.d.-m.H. My3sruka A.IO.

Mocksa, 2019 ron



IHACHOPT ®OHAA OHEHOYHBIX CPEJCTB

Ta0muna

OU3NKA

DdI'OC BO 08.03.01 «CTpouTe/ibCcTBO»

B mporiecce 0cBOeHUS JTaHHOM TUCHUIUIMHBI CTYACHT GOPMHUPYET U AEMOHCTPUP

€T cieAyonme oomen

OQ)CCCHOHaJIbHLIe KOMIIETEHI NN .

KOMIIETEHIIUHN IlepeyeHb KOMIIOHEHTOB TexHosorust dopma Crenenu ypoBHeii
NH- OOPMYJINPOB- GopmupoBanus OLIECHOYHOI0 |[0CBOEHHUSI KOMIIeTeHIUi
JEKC KA KOMITeTEeH I CpeAcTBa
OIIK- |cnocoonocme 3HATh: ITEKIIHS, YO, ba3oBblii ypoBeHb
1 1LCNOIb3068AMb OCHOBHBIE 3aKOHBI (PU3UKHU U METOJIbI CaMOCTOSATEIIbHAS 3JIP, — CIT0CO0€EH
OCHOGHbIE 3aKOHbI TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO pabora, 3, chopMyIupoOBaTh U
ecmecmeenHOHAyuHblX  |(PU3UUECKOTO UCCIIETOBAHUS CEMHHapCKHe 6] [PaCKpBITh
OuCYUnIuH 8 YMEThb: BaHSTHSI, MpeJI0KEHHYIO
npogeccuonanvHoll MCII0JIb30BAaTh OCHOBHBIC 3aKOHBI (PU3UKHU U [BBHITIOJTHEHUE mpo0yieMy, a Tak xKe
OesmenbHOCmU, METO/IbI TEOPETUIECKOTO U mabopaTopHBIX padboT M3JI0KUThH TPATUIIMOHHBIE
NpUMEeHAMb Memoobl  PKCIEPUMEHTAIBHOTO (PU3UYECKOTO MyTH e€ pelieHus
mamemamu4ecko2o MCCIICTOBAHMSI B PO ECCHOHATHHON IMoBbILIEHHBII YPOBEHD
ananuza u eI TEIIbBHOCTH — croco0eH
mamemamu4ecko2o BJIa/1€Th: chopMyIupoBaTh U
(KomnvrOmMepHo2o) HAaBbIKAMU  HMCIOJb30BAaHUS ~ OCHOBHBIX PaCKpBITH
mooenuposanus, 3aKOHOB buzuku u METO/IOB MpeUI0KEHHYIO
meopemuyeckozo u TEOPETUYECKOT0 M AKCHEPUMEHTAIbHOIO npo6iaeMy, U3I0KUTh
DKCHnepuUMeHmanbHo2o  |(PU3NIECKOro UCCIIeTIOBaHUS B TpaJULOHHBIE ITyTH €&
ucce0osanust MpoQeCCHOHATBHON JEATETLHOCTH PEILEHMs, a TaK Ke €&
COBPEMEHHOE COCTOSIHUE
1 COBPEMEHHBIE CTIOCOOBI
e€ pelieHus




LCcced08anus npu
peutenuu
npogheccuonanbrvix
Baday

1 MOJICITMPOBAHUS, TEOPETUUECKOTO U
PKCIIEPUMEHTAIBHOTO UCCIEA0OBaHUs TPU
peleHrny npodeccuoHaNbHbIX 3a1a4

BJIA/IETh:

HAaBBIKAMU IIPUMEHEHHUS busuko-
MaTEeMaTUYECKUI amnrapara,
COOTBETCTBYIOILLETO ITOCTABJIEHHOU
npodeccHOHANBbHON — 3ajade, a  TaKxke

METOJaMH aHalh3a W MOJEIUPOBAHUSA,
TEOPETUYECKOTO W AKCIEPUMEHTAIBHOTO
MCCIEI0OBaHMS, BEAYIIUX K €€ PEIICHUIO

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma CTeneHu ypoBHeii

NH- OOPMYJINPOB- dopmupoBanus OLIEHOYHOI0  |0CBOEHHUS KOMIIETeHIIH A

JEKC KA KOMITeTeH I CpeAcTBa

OIIK- |cnocoonocmo 3HATD: TeKIIMS, YO, ba3oBblii ypoBeHb

2 NpUMEHAMb (bu3MKO-MaTeMaTUYECKU ammapar, CaMOCTOATENIbHAs 3JIP, — crioco0eH
coomeemcmeyowull  (COOTBETCTBYIOIIMI MOCTABIEHHON pabora, 3, chopMyIupoBaTh U
puzuro- npodeccHOHATBHOM 3a/1a4e, a TAK)KE METO/Ibl [CEMUHAPCKUE € [PACKPBITh IIPEIOKEHHYIO
Wmamemamuyeckuti aHaAJIN3a U MOJEIUPOBAHUS, TEOPETUYECKOTO [3aHATHS, po0JeMy, a TaK ke
annapam, Memoobvl 1 DKCIIEPUMEHTAIBHOIO UCCIIEJOBAHMS, BBITIOJTHEHHE M3JI0KUTh TPAIULMOHHBIE
ananuza u BEyIIHUE K €€ PEIICHUIO 1abopaTOpHBIX PaboOT MyTU €€ pereHus
Wmooenuposanus, YMeTh: [ToBbIICHHBIN YPOBEHB
meopemuueckoo u MPUMEHSATh COOTBETCTBYIOIINN (PU3UKO- — CIIOCOOCH
9KCNEepUMEeHmManbHo20 MaTEMaTHUECKUN anmnapar, METO/Ibl aHaIN3a chopMyIHpOBaTh U

[PACKPBITH MPEI0KEHHYIO
Mpo0JIeMy, U3JI0KHUTh
TPAIUIIHOHHBIE ITYTH €€
[pelIeHus, a TaK XKe €€
COBPEMEHHOE COCTOSIHHE
1 COBPEMEHHBIE CITOCOOBI
e€ pelIeHust




OIIMCAHUE OINEHOYHbIX CPEJICTB

Hepequb OLCHOYHLIX CPEACTB 0 JUCHUIIJINHE «Puzuka»

Haunmenosan [IpencraBnenue
gé ne Kpartkas xapakTepucTHKa OLIEHOYHOTIO CPE/ICTBA OICHOYHOTO CPEACTBA
OLICHOYHOT'O B ®OC
CpelncTBO  KOHTPOJIS,  OpPraHM30BaHHOE  Kak
crieraibHas O6ecea meJarornyeckoro paboTHUKA C BoIhock Lo
1 YCTHBIH onpoc [00y4aroIMMKCS Ha TEMBbI, CBSI3aHHbBIE C U3y4aeMOM I/)
(YO) MUCHUIIMHOM, W PAacCUUTAaHHOE Ha BBISICHEHUE TeMam/pasieiam
00beMa 3HAHWUN 00YYaIoIIEerocs MO ONMPEACTICHHOMY FHCTHILTIHET
pasaeny, TeMe, mpodiieMe U T.11.
CpelncTBO TMPOBEPKHM YMCHHH W HaBBIKOB IIO
3amura . |[MCTOJB30BaHUIO JabopaTopHOTO OOOpymoBaHus u | [IprMepHBIE BOIPOCHI
2 na6opgTopH01/I M3MEPUTEIBHBIX npubopoB, o0paboTke JUISL 3aIUTHI
péJ%T,;’I DKCIICPUMEHTATIBHBIX JIaHHBIX M WX CPaBHEHHIO C | J1abOpaTOpHBIX padoOT
TEOPETUYCCKUMHU PacueTaMu
CpencTBO MPOBEICHUS MPOMEXKYTOUYHOM aTTECTAllMU Bompocs! s
3 3ayer [0 pe3yJbTaTaM BBIIIOJHEHHUS BCEX BHJIOB y4eOHOW | IMOATOTOBKH K 3auéTy,
3) paboThl B TEYCHHWH CEMECTpa C IPOCTABJICHUEM IPUMEPHI 3a9ETHBIX
OLICHKHU «3aYTCHOY» WJIU «HE 3a4TCHO» OuIIeToB
CpencTBO MPOBENCHUS MPOMEKYTOYHON aTTeCTaIlluu
10 pe3yJibTaTaM BBIIIOJHEHHS BCEX BHJIOB y4EOHOM Bonpockr pa
DKk3aMeH  [paboThl B TEYCHHUU CEMECTpPa C MPOCTABICHUEM TOFOTOBKM K SK3AMCHY,
4 IpUMEPHI
D) OLICHKH COTJIMYHOY, «XOPOIIIOY, 5K3aMEHALOHHBIX
«(yJIOBJICTBOPUTEILHOY WIn GILICTOR

KHCYOOBJCTBOPUTCIBHO




MUHUCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHUSI POCCUMCKOM ®EJIEPALIMA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/PKETHOE OBPA30OBATEJIBHOE YUPEXX/IEHWE BBICIIIEI'O OBPA3OBAHIS

«MOCKOBCKHU NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHU MTOJIUTEX)

Hanpagsnenue noarotosku: 08.05.01 CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U

COOPYKEHUU

OII (mpoduiib): «CTpOUTETHCTBO BHICOTHBIX U OOJBIICTPOIETHBIX 3/1aHUHN U

COOPYKECHUN»

Kadenpa dusznka

(HanMeHoBaHHE Kaderphl)

Bonpocsl 1151 yCTHOr0 onpoca

10 JUCLIUIUINHE busuka
i HaMMCHOBAaHHUEC JUCLIUITIIMHBI )

CDopma meKyweco KOHmpOoJiA, npoeepAruad CnMeneHb OC60EHUA KOMI’lemeHL;MZ:Z

OIIK-1, OlIK-2

Paznen Kunemamuka nocmynameéenbriozo osudIceHUA

1.

ok

18.
19.
20.

21.

Yro Takoe GpU3NIECKUl BEKTOP U €ro opt?

Urto Ha3bIBaeTCs aOCOMIOTHBIM, & YTO — OTHOCUTEITHHBIM?

[IpocTpaHCcTBO OTHOCUTENTEHO MITH a0COIOTHO?

UTto Takoe IBUKEHHUE MAaTepUATbHON TOUKU?

Uto Ha3bIBaeTCs MPAaBUIIAMU TEOPUU OTHOCUTEIBHOCTH?

Kakoii pagnyc-BeKTOp Ha3bIBaeTCs «abCOMIOTHBIMY, KAKOW «OTHOCHTEIHHBIMY, a KAKOU
MEPEHOCHBIM?

Urto Takoe compuKacaromasics K JaHHON TOYKE TPACKTOPUH OKPYKHOCTbH?

UTto Takoe paauyc KpUBU3HBI TPACKTOPUU B TAHHOU €€ TOUKe?

UYro Takoe opT KacaTelnbHOW U OPT HOPMaJIU B JAHHOM TOYKE TPAEKTOpUN?

. UTo Takoe myTeBasi CKOPOCTh U CKOPOCTh ABMKEHU? KakoBa CBA3b MEX1y HUMU?

. JlaTb KOPPEKTHOE OIIPEEICHUE ITyTH MAaTEPUAIIBHON TOYKH.

. ChopmynupoBath 3aKOH OTHOCUTEILHOCTH CKOpocTHu ["anmes.

. EcTb 111 yckopeHue y Tena, KOTOpoe IBUKETCS M0 OKPYKHOCTU pPaBHOMEPHO?

. JlaTh onpeneneHys u BhIpaXXEHUsI TAHTCHIMAIbHOIO 1 HOPMAaJIbHOTO YCKOPEHUM.

. UTo Takoe KoOpAUHATHI?

. Uto Takoe 6a3uc CUCTEMbI KOOPIUHAT?

. B uéM npenmy1inecTBa 1eKapTOBOK CUCTEMbI KOOPIMHAT IIepes CUCTEMAaMHU C IPYTUMHU

6asucamu?

Urto Takoe nekapToBa KOOpaAUHATa?

Yto Takoe KNHEMaTHYSCKHE 3aKOHBI IBIKCHUS?

KaK Ha OCHOBaHHU 3aKOHOB IBUXXCHUA HOJIy‘II/ITI: 3aBUCHUMOCTHU CKOpOCTI/I ABUXXCHHUA U
YCKOPEHHS OT BpEMEHH

KaK Ha OCHOBaHHU 3aKOHOB ABUXXCHUA HOJIy‘II/ITI: TAHTCHIIUAJIBHOC U HOpMaJIbHOG
YCKOpPEHHS B TaHHBI MOMEHT BpeMEHU?



Pasznen ,ZIMH(IMMK(I nocmynamesibHo2co osudiceHUA

RBO©oO~NOR~WNE

12.

13.

14.

15.

16.
17.

0.
1.

JleB youBaet samoit kponuka. C Kakoi CHUIION KPOJIHMK JEHCTBYET Ha JIaly JibBa?

Urto Takoe BO3/EICTBUE OHOTO TeJa Ha Apyroe?

Yro Takoe cuna?

UTo Takoe TMHAMHUYECKOE COCTOSIHUE TeJla U CUCTEMBI Tel?

Cuna a0co0oTHA WM OTHOCUTENbHA?

Uro Takoe cocTosiHue Tokos? SIBisieTcs 11 OHO a0COTIOTHRIM?

Kaxk nBukercs T€JI0 B COCTOSIHUU ITOKOS?

UYro Takoe nHEpIMaIbHas CUCTEMA OTCUETA?

Kaxkoe Teno magaer ObicTpee: TsOKENOE WK JETKOE?

Kaxk B3Becunu 3emiio?

KakxoBa nmpruunHa TOro, 4TO Ha IBYX KOHIIAX HATSHYTOW HHUTH, IEPEKUHYTOU depe3 OJIOK,
CHUJIbl HATS>)KEHUS OJJUHAKOBBI?

KakoBa nmpuunHa TOro, 4ro yCKOpPEHHs JBYX I'Py30B, CBSI3aHHBIX HHUTBIO, NEPEKUHYTOU
yepe3 0JI0K, OTMHAKOBHI 110 MOAYJIIO.

HemoaBuxHbIii OI0K TOABEIICH K AuHaMoMeTpy. Yepe3 ONOK MepeKWHyTa HUTh, HA
KOHI[aX KOTOPOW 3aKpeIUICHBl JBa HEpPaBHBIX Tpy3a M; u Mjy. Uemy OyayT paBHBI
MOKA3aHUsl JUHAMOMETPA, €CIIU TPY3bI MIPEIOCTABUTH cCaMUM cebe?

3a4yeM HYXEH UMIYJbC MaTEPUATIbHOM TOUKHU?

N3mensiercs nu uMIynbC cuctembl 3emisi-JIyHa, ¥ eciau J1a, TO KTO H3MEHSIET €ro
U3MEHseT?

3aueM HyXKEH LIEHTP MacC CUCTEMBI?

UTto Takoe yaap ¢ TOYKH 3pEHHS TEOPUH U TPAKTUKN?

Pasnen Paboma u IHepzus 6 nocmynameibHom osudICeHUU

1.

12.
13.
14.

YTo Takoe MEXAaHUYECKOE COCTOSIHUE CHCTEMBI?

[TpuBectu npuMepsl PyHKITUH MEXaHUIECKOTO COCTOSTHHS CUCTEMBI

Kak npaBunsHO cka3aTh: «PaboTta cuiibl mo nepeMenieHuo Tena» uimn «Padora cuibl Ha
MepEMEIICHUH TEJIay

Yro Takoe cuiioBoe moiue?

B uéMm pa3HuIa MeXTy CTallMOHAPHBIMU U HECTAIMOHAPHBIMU CUIIOBBIMH TOJISIMU?
Mosker i OBITH Tak: cuia He paBHA 0, CKOpoCTh Tena He paBHA (), a MOIITHOCTD CHJTBI
paBHa 0?

Urto Takoe KUHETHYECKast YHEPTHUSI CHCTEMBI TeJI, U TT0 KAKOMY 3aKOHY OHA M3MEHSIETCs?
YTo Takoe MOTEHI[HAILHOE CUIIOBOE T10Ie?

CdopmynupoBath onpeaesieHue MOTEHIINATLHON SHEPTUH Tela U 3aKOH €€ N3MECHCHMUS.

. Kakuie cuibl B TOBCETHEBHOM MPAKTUKE SIBISTFOTCS MOTCHIIMATEHBIME?
. JlaTb onpezenenue noius cuil cornpotupieHus. [louemy oHo He sBiseTCS

MOTEHIIUAILHBIM?

SIBIISAIOTCS JIM MMOTEHIINATIBLHBIMU CHIIBI HATSDKEHUS HUTH U PEAKIIUUA OTIOPHI?

Uto Takoe MEeXaHUYEeCKasi SHEPIusl, U M0 KaKOMY 3aKOHY OHa U3MeHseTcs?

JaTe onpeneneHne KOHCEPBATUBHON CUCTEMBI M IOKa3aTh, YTO €€ MEeXaHUYeCKas
SHEPTHUSI COXPAHSIETCS.

Pasznen Kunemamuka epauiamesitbHo2o osudIceHUA

1.
2.
3.

OO6nanmaer oy TUIONIAAh BEKTOPHBIMHU CBOMCTBAMU?

JlaTth onpeneneHue mioCcKoro yria B panaHax.

[Touemy KOHEUHBII yroJl MOBOPOTa HE 00JaaeT BEKTOPHBIMHU CBOMCTBAMHU, a
OecKOHEUHO MaJblii 00IamaeT?

Hamucats GpopMyity cBA3M OECKOHEYHO MAJIOTO TIEPEMEIICHHS 1 OECKOHEYHO MajIoro
yria moBopoTa.

CdopmynupoBaTh IpaBUIO0 MOAYJISI BEKTOPHOTO MPOU3BEACHHSI U €r0 HAIIPaBICHUS.



CBs13b yIII0BOH U IMHENHON CKOPOCTE.

Hanucars BeIpaskeHUS TAHT€HIMAIBHOIO U HOPMAJIBHOTO YCKOPEHHH Yepes
IIPOU3BOHBIE YIila IIOBOPOTA.

Onucatp CBSI3b MEXY IOCTYNATENbHBIM U BPAIATEIIBHBIM JIBH)KEHUSMU B CIIydae
MaTepHaJIbHON TOUYKH U a0COIIOTHO TBEPOTO Tea.

Pa3lleJI,ZIMHaMMKa spauiamesibHo2o 0BUdICCHUA

agrwpdE

B2 oo~

0.

JaTp onpeneneHne MOMEHTa UMITYJIbCa MaTEPUATbHON TOUKH.

JaTp onpeneneHue MOMEHTA CHIIBI.

Hamnncatp 3aKk0H U3MEHEHUSI MOMEHTA UMITYJIbCa MaTEPUATIbHON TOUKH

Hamnucars 3akOH U3MEHEHUsI MOMEHTa UMITYJIbCA CUCTEMbl MaTEPUATbHBIX TOUEK.
Kax cBs3aHbI MEX 1y COO0H MOMEHT UMITYJIbCa CHCTEMBI B JTa0OpaTOPHOI CUCTEME
OTCYETA U B CUCTEME OTCYETA «IIEHTP MACC CUCTEMBD)

CBs13b MEX1y OCEBBIM MOMEHTOM MMITYJIbCA U YIJIOBOM CKOPOCTBIO.

Hanucars ocHOBHOE ypaBHEHHE TMHAMUKU BPaLIATEIIbHOTO JIBHXKCHHUS.
Cdopmynuposats Teopemy LlTeitnepa

JlaTh BBIpaskeHUE dJIEMEHTAPHON paOOTHI BO BpallaTeIbHOM JBUKCHUH

JlaTh BeIpa’keHUE KMHETUYECKOM SHEPTHH a0COIIOTHO TBEPOTO TEla, BPAIAIOIIETOCs
OTHOCHUTEJIBHO 3aKPETUIEHHON OCH.

Paznen Ocnoewvt mepmoounamuxu (T/])

agrwNE

15.

16.
17.

18.
19.

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

Chopmynupyiite npeamMeT U3ydeHHUst TEPMOINHAMUKHI

Yro Takoe paboTa u TEIIo B TepMOIUHAMHUKE?

UYro Takoe TepMOJUHAMHYECKOE COCTOSIHUE?

UTo Takoe paBHOBECHOE TEPMOJUHAMUYECKOE COCTOIHUE?

Kak cBsa3anbl Mexy co00il paBHOBECHOE COCTOSIHUE U dyieMeHTapHas padora T/]
CUCTEMBI?

Onummre paBHOBECHOE COCTOSIHUE JAHHOM MaccChl JAHHOT'O Tasa.

B kakux ocsix paboTy rasa B paBHOBECHOM ITPOLIECCE MOXKHO MPEICTaBUTh Irpadudecku?
Uro takoe pynkus T/ cocrostaus?

CKOJIBKO MOKHO TTpHAYMaTh (DYHKITUI pPaBHOBECHOTO COCTOSIHUS ra3a?

. JlailTe onpezeseHyre TeMIeparypsl

. UTo Takoe ypaBHEHUE COCTOSIHUSA?

. JlaliTe TEpMOAMHAMUYECKOE ONIPEIEIIEHUE UEAIBHOTO raza?

. Chopmynupyiite cmbicn nepBoro Havyana T/I.

. MOXHO 1 CKa3aTh, 4TO TMOCTYJAT CyIecTBOBaHUs ocoboi pynkumu T/ cocTosams,

BHYTpPEHHEN 3HEPIUH, SKBUBAJIEHTEH MIOCTYNATy nepsoro Havana s T/] nponeccos?
Uto Takoe TeroéMKOCTh? SBISETCS 1M OHA XapaKTEPUCTUKON CUCTEMBI WU
XapaKTEPUCTUKON CUCTEMBI B JAHHOM PAaBHOBECHOM ITpoiiecce?

OT 4ero u Kak 3aBUCUT BHYTPEHHSIS SHEPIHs UACATBHOIO raza?

Kak omuchiBaeTcst 3aBUCMMOCTD JaBJICHUS UACATLHOTO raza oT 00bEéMa B
aguadaTudeckoMm mporecce?

Uro Takoe 0OpaTUMBI 1 HEOOpaTUMBIi Iporecc?

Kakue HeoOpaTuMbIe IPOLIECCHI JIETJIM B OCHOBY IEPBOHAYANBHBIX (HOPMYIUPOBOK
BTOpOro Hauana T/[?

Urto takoe Tepmuueckuid KII1/] TermoBoro npurarens?

CymectByeTt nu yerporictBo, KITJI kotoporo moxeT ObiTh 6omnbiie 100%?

UTo Takoe BEUHbIN IBUTATENb IEPBOTO poaa’?

Uewm 3namenut uuki Kapao?

UTo Takoe BEUHbIN IBUTATEIb BTOPOTO poaa?

MO’KHO I TETIO, OTAAHHOE XOJIOAUIBFHUKY B IIUKJIE PAOOTHI TETIOBOTO JIBUTATEIS,
Ha3BaTh TEIJIOBBIMU MOTEPSIMU?



26. Cy1ecTByeT JIu KOJTMYECTBEHHAs: Mepa HeOOPaTUMOCTH U30JIMPOBAHHOM CUCTEMBI?

217.

B kakux ocsix Terio, HOJTy4eHHOE CHCTEMOIl B PaBHOBECHOM ITPOLIECCE, MOXKHO
npeacTaBuTh rpaduuecku?

Pasnen OcHo6bl MonieKynapro-kunemuuecxkou meopuu (MKT)

ROo~NoaMWLNE

11.
12.

0.

KakoB cmbici uncia ABoraapo?

Urto Takoe MosipHas Macca BeniecTBa’?

CKOJBKO MOJIEKYJI JAaHHOTO BEILIECTBA COAEPKUTCA B €ro MosisipHoi Macce? [louemy?
Urto Takoe MIoTHas yIakoBKa MOJIEKYI?

Uemy paBHa pa3HULIA MEXAY BHYTPEHHEN SHEPrUEH U SHEPTUEH TEIOBOTO ABUKECHHUS?
Uro Takoe creneHb CBOOOIbI?

Urto Takoe paBHOBecHOE cocTosiHue B MKT?

Uro Takoe abcomoTHas Temnepatypa B MKT?

[aiite onpenenenue uaeanbHoro raza B pamkax MKT

Kaxk cootHOCATCS IpYyT C APYTrOM BHYTPEHHSIS SHEPIHs UACAIBHOIO ra3a U SHEPTUsl
TEIJIOBOTO JIBHKEHUS €ro MOJIEKY?

Mo>HO 11 9KCIIEpUMEHTaNBHO U3MepuTh oTHOIeHue Cp/Cy uaeanbHoro raza?
MOo3kHO I TIO pe3yabTaTaM H3MEPEHHUS MMOKa3aTess annadaTsl CyJUTh O CBOMCTBAaX
MUKpPO0OBEeKkTOB? Ecin 1a, TO K KAKMM BBIBOJIaM MBI TIPUXOAUM?

Paznen Jiemenmovl Camucmu4eckoul puzuku

agrwNOE

o

8.
9.

10.
11.
12.

UYTo Takoe YuCIIo 3aM0JIHEHUS OJHOYACTUYHOIO COCTOSIHUS?

Yro Takoe QyHKIUS pacTpeaeseHus: MOJIEKYII 0 OAHOYACTUYHBIM COCTOSIHUSAM?
UYro Takoe pacnpenenenne Makcsemnia?

3anuIuTe BRIpAKEHUE pacnpeaeneHus Makcsemia

3anuiuuTe paBHOBECHOE PACIpeAEIeHUE MOJIEKYJI UAECATBHOIO ra3a o MOAYJIsIM
CKOpPOCTEU MOJIEKYJI

PaccraBbTe B mopsike BO3pacTaHUs CPEIHEKBAIPATUYHYIO, HauOoIee BEPOSITHYIO U
CPEIHIOI0 CKOPOCTH MOJIEKYJI MACAIBHOIO ra3a Mpy JaHHOU TeMreparype
3anuIuuTe paBHOBECHOE PACIIPEAEICHUE MOJIEKYJI UAE€AIbHOIO ra3a N0 KUHETUYECKUM
SHEPTUAM MOJICKYJ?

UYro Takoe pacnpeznenenue bonprnmMana?

Yro Takoe pacnpeneneHue [ md6ca?

UYro Takoe KAHOHNYECKOE U MUKPOKAaHOHUYECKOE paclpeacieHus?

UYrto Takoe cTaTUCTUYECKUN BEC TEPMOAMHAMUUYECKOTO COCTOSIHUS?

CBs13aHBI JTU MEXTY COOOH SHTPOIHS U CTATUCTUUECKHI BeC?

Pasnen Aenenusn nepenoca

o wdE

Uro Takoe J0KaIbHOE paBHOBECHUE?

Kak Ben€r ce0s ¢ TedeHneM BpeMEHH JIOKaJIbHO PAaBHOBECHAS M30JIMPOBAaHHAs cucTemMa?
Kaxue BplpaBHUBaIOLME IOTOKU U3BECTHBI Bam?

3anuIuTe BBIPa)KCHUS IUIOTHOCTEH BBIPABHUBAIOIIMX IIOTOKOB

Uro Takoe JyiMHA U Bpemst cBOOOIHOTO rpodera?

Y4uTBIBaETCS JIM pa3HULIA MEXKAY CPEIHUM KBaJIpaTOM CKOPOCTH U KBaJpaTOM CpeIHEN
CKOPOCTH TEIIJIOBOTO JBM)KEHUS MOJIEKYJI ITPU BBIBOJIE BBIPAXKEHUHN K03 (HUITUECHTOB
nepexHoca?

Kak cBsi3aH BbIpaBHMBAIOIIMN [TOTOK C SHTPONHENH?

Pasnen Hanpsaxcénnocms 31eKmpocmamuyeckozo nos

1.

JlaTb onpenieneHre TOUeYHOr o 3apsa B Cly4yae HEPEPHIBHOTO pacIpeeIeHUs 3apaaa
110 00bEMY, TOBEPXHOCTH, JINHUM.
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10.
11.

12.
13.

14.
15.

CdopmynupoBaTh IPUHIUITEL JATBHOACHCTBYS U Oyn3KkoaericTBrs. Kakoit n3 Hux
OKa3ajcs BEPHbIM?

UTto Takoe 3JIEKTPOCTaTHUECKOE MoJe?

Yrto Takoe mpoOHBIi 3apsij] 0 OTHOIICHUIO K JAHHOMY AJIEKTPUICCKOMY IOJI0?
YTo Takoe MaTeEMaTUUYECKOE MOJIE IIEKTPUUECKON HAIPSKEHHOCTH U I YETO OHO
HYXHO?

CdopmynupoBaTs npaBuiia rpaduaecKoro MpeacTaBIeHUs] BEKTOPHOTO
MaTEeMaTUYECKOro MO

Onucarb CBOMCTBA CHIJIOBBIX JIMHUN 3JIEKTPOCTATUUECKOTO MOJISI.

B kakom ciydae npuMeHSeTCsl IPUHIUI CYNEPHO3ULINHU AIEKTPUUECKUX TOJICH?
3anucaTh €ro BEIPAKEHHE B Cllydae TUCKPETHOTO U HETIPEPBIBHOTO paCIpeesICHUs
3apsA10B-UCTOYHHUKOB.

UYTto Takoe 371EKTPUUECKUN AUMOIb?

Urto Takoe TenecHbld yroy? Hanucarh BeIpakeHUE 3JIEMEHTAPHOTO TEJIECHOTO yIJIa.
Uto Takoe MOTOK BEKTOPHOTO MoJisi? B KakoMm ciiydae 3TO MOHSITHE CBSA3aHO C
NBIDKEHUEM?

Cdopmynuposats Teopemy Octporpajackoro-I'aycca B Bakyyme.

3anucaTh BEIPOKEHHUE HAMPSHKEHHOCTH TOJISI OAHOPOIHO 3apsHKEHHON OCCKOHEYHOM
MJIOCKOCTH.

Yto o3HauaeT «0EeCKOHEUYHOCTh) MIIOCKOCTH?

3anucarh BhIpaXEHUE HAMPSHKCHHOCTH OISl OJHOPOTHO 3apsHKEHHONW OECKOHEUHOM
MPSMOM HUTH.

Pasnen Ilomenyuan

1.
2.

o ok

10.

[ToueMy mosie 3JIEKTPOCTATUUECKON HANIPSXKEHHOCTH SIBJIETCS] TOTEHIMAIBHBIM?

Kak Ha3riBaeTcs NMOTCHIUAJIbHAas SHCPrust CAMHUYIHOI'O IMTOJIOKUTCIIBHOTO Hp06HOI‘O
3apsija B 3JEKTPOCTATHUECKOM ToJje?

Kax BbIpa3uTh ckaisipHOE MaTEMATUYECKOE T0JIE MTOTEHIMaja Yepe3 BEKTOPHOE
MaTeMaTUYECKOE MOJIE AJIEKTPOCTATUUECKON HATPSKEHHOCTH?

Urto Takoe HanpsHKEHHUE, M KAKOBA €T0 CBSI3b C padOTOM 3IIEKTPOCTATHIESCKIX CUIT?
Uto Takoe rpaiMeHT CKAJSIPHOTO MO ?

Kaxk BbIpa3uTh mose 31eKTpoCTaTHYECKON HAMPSHKEHHOCTU Yepe3 CKaIsipHOE ToJIe
noTeHyana?

CdopmynupoBaTh IPUHIUIT CYTIEPIIO3UIINH SIEKTPOCTATHUECKUX MOJIEH B OTHOIICHUH
MOTEHLMaNa.

3anucarh MOTEHIIMAN MTOJISI TOYEYHOTO UCTOYHUKA U OJTHOPOJIHO 3apsKEHHOU chephi.
3anucath BbIpaXeHHE MOTEHIIMATbHON SHEPruu KOHPUTYpallUU JUCKPETHBIX TOUEUHBIX
3apsi/ioB.

3anucarh NOTEHUHAIBHYIO SHEPTUIO CUCTEMBI PACIIpeIeIEHHBIX 3apsIIOB.

Paszpnen Zluaﬂekmpuku u HPOGOOHMKM 6 JnekmpocmamudeCKom noJie

NoogkrwhE

Urto takoe cpena? SABnsercs v 3TO MOHATHE MOACIbHBIM?

[Iepeuncnuts BUABI 3aps10B 10 OTHOLIEHUIO K TAaHHOU Cpelie

UTo Takoe JUAIEKTPUKHU U TPOBOJHUKHU?

Hanucars BeipakeHue SHEPTUU TUTIOINS B OJTHOPOIHOM 3JIEKTPUUECKOM II0JIE.

Urto Takoe nmonsipusamus Ju3JaeKTpuKa’?

UTto Takoe IUANEKTPUUECKasi BOCHPUUMYUBOCTD AUAIIEKTPUKA?

Kaxkne cBsi3aHHBIE 3aps/bl BIUAIOT Ha 3JIEKTPUUYECKOE IT0JIE BHYTPU AUAIICKTPHKA!
pacnpenenéHHble Mo 00bEMY WM TOBEpXHOCTHBIE? OcIabnsioT OHH MOJIe CBOOO HBIX
3apsiIOB WM YCUIIMBAKOT?

JaTe onpeneneHue 3IEKTPUIECKON HHIYKLIUH.



9.

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

Hanucars cBsA3b MEXIY 2JIEKTPUYECKON MHAYKLIIMEN U HANPS)KEHHOCTHIO. UTO Takoe
JUDJIEKTPUYECKas IPOHUIIAEMOCTb?

Cdopmynuposats Teopemy OcTporpajackoro-I'aycca B JUIEKTPUIECKOH cperie.
SBnsercs 11 BEKTOPHOE 0JIE 3JIEKTPUYECKON MHIYKIINUHU (CMEIEHNUs) TOTEHIIUAIbEHBIM B
obmiem cinyyae?

— —

CdopmyaupoBaTh TpaHHYHBIE YCIOBHS JUIs BEKTOPHBIX mosieit D u E.

JlaTb onpenieneHne MEeKTPOCTATUYECKOrO MMPOBOJHUKA.

Kaxk pacnpenenén HECKOMIIEHCUPOBAHHBIN HECBSI3aHHBIN 3apsl 11O
AIIEKTPOCTATUYECKOMY IIPOBOJHHUKY.

Urto Takoe anekTpuueckas EMKOCTh YEIUHEHHOTO MpoBoHNKA? UeM oHa onpeaensieTcs?
3anucarhb MEKTPOEMKOCTh YEIUHEHHOU Cephbl.

Ennnuna nzamepenus snexkrpoémkoctu B cucteme CU HazpiBaeTcs (apaoil.
[oncuunraiite snexrpoémkocts ConHila B hapajax.

3anucaTh BCE BBIPAXKEHMS SHEPTUU YEIUHEHHOTO MPOBOAHUKA.

Byzner nu ToyeuHsIit 3apsa B3aUMOAEHCTBOBATh C HEUTPAIBbHBIM POBOAHUKOM? OTBET
000CHOBATb.

Uemy paBeH MOTEHLIUAN 3a36MJIEHHOTO MPOBOJHUKA?

Uto Takoe KoHAEHCATOP?

JlaTte onpeneneHue 3JIEeKTPOEMKOCTH KOHIEHCATOPa

3anucaTh BCE BBIPAXKEHHS SJHEPTUU KOHJEHCATOPA.

JIro6oe 11 coeTMHeHNE KOHIEHCATOPOB MOKHO CBECTH K IOCIIEI0BATEILHOMY MIIH K
napasuieibHOMY?

I'ne nokanuzyercs sHeprus 3apsKEHHBIX TEJI: HA CAMUX 3TUX TEJIaX WIHA B IPOCTPAHCTBE
BOKPYT HUX?

3anucarhb Bce BBIPAKEHHSI 00BEMHON MIIOTHOCTH SHEPTHH JIEKTPHUUECKOTO MOJIS.

Pasznen 3aKOHbI NOCMOAHHO20 MOKA

NGO~ WNE

9.

10.
11.

12.
13.
14.

15.

UTto Takoe MIOTHOCTD JAEKTPUUYECKOTO TOKA U cuiia Toka? KakoBa cBsi3b MKy HUMU?
UTo Takoe CTOPOHHUE CUJTBI?

Cdopmynuposats 3akon Oma B tuddepenunansHoit popme.

UTto Takoe COnpOTUBIICHHE y4acTKa?

Urto Takoe OAHOPOHBIN y4acToK nenu? M300pa3uTh ero aJIeKTPUIECKYI0 CXEMY.

Yro Takoe DC?

Urto Takoe HEOAHOPOIHBIN y4acToK 1enu? M300pa3uTth ero aIeKTPUIECKYI0 CXEMY.
3anucaTh UHTETPaIbHBIN 3akoH OMa IS yJacTKa e U OOBSICHUTh YHEPTeTHUECKUM
CMBICJI KaXKJIOTO YJICHA.

[IpuBecTn npuMepsl UCTOUYHUKOB oTpuarenbHoi IIC.

3anucaTh UHTErpajJbHbIN 3aKkoH OMa JIJIs1 IPOCTOT0 3aMKHYTOr'0 KOHTYpa.

JIro6oe 1 coeTMHEHNE Pe3UCTOPOB MOKHO CBECTH K IOCIIEI0BATEILHOMY MIIH K
napauieJIbHOMY?

CdopmynupoBath MepBbIid U BTOPOH 3aKOHBI Kupxroda ais CJI0KHBIX KOHTYPOB.

Kak nepeiitu ot 3akona Oma k 3akony /[xoyns-Jlenna?

HanucaTe BeIpa’keHUS TEIJIOBOM U AJIEKTPUYECKON MOITHOCTEN, @ TaK K€ MOITHOCTH
HMCTOYHHKA.

3anucath Bce BhIpaKeHHs] 00bEMHOI MIIOTHOCTH MOIIIHOCTH 3JIEKTPHUUECKOT0 TOKA.

Paznen Maznemusm

1.
2.
3.

Y10 Takoe MarHUTHOE Tone?
Kak Ha3beiBaeTcs 1 0003HAYAETCS CUIIOBAsI XapaKTEPUCTHKA MATHUTHOTO TOJIS?
HanucaTe BeIpa’keHrE MarHUTHOM COCTaBJIsIONIECH cuibl JIopeHia.
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12.

13.

14.

15.
16.

17.
18.
19.
20.

21.
22.

23.
24.

25.

26.

Ecnu marHuTHast THAYKIMS HA MECTE MOJI0XKEHUS ABUKYILErocsl OTPULATEIBHOTO 3apsiaa
HaIpaBJieHa Ha PUCYHKE BBEPX, a €0 CKOPOCTh — BIPABO, TO Ky/la HAaIpaBiieHa CUJIa CO
CTOPOHBI MArHUTHOTO TMOJISI?

CosepiaeT it paboTy MarauTHas cuia? Kak u3MeHseTcsi KHHeTUYeCKasi SHEPTrust
JBUXKYIIETOCS MPOOHOTO 3apsiia MO/l BIUSHIUEM MarHUTHOTO TIOJIst?

Kak Oyner aBurarbcs 3apsikeHHasi YaCTHIIA, BJIETEBIAs B OTHOPOAHOE MarHUTHOE 1osie?
UYro Takoe cuna Amrnepa? 3alluIINTE BEIPAKEHUE JIEMEHTAPHON CUiIbl AMIepa.

YT0 Takoe€ MarHUTHBII MOMEHT?

Kaxk Bo3zeiicTByeT 0JHOPOIHOE MArHUTHOE MOJI€ HA MATHUTHBIA MOMEHT. 3aIlUILINTe
BbIpaXXCHHE, OMHICHIBAIOIIEE 3TO BO3/ACHCTBUE.

. 3anuImTe BBIPAXKCHUC SHCPTUU MAIrHUTHOI'O MOMCHTA B MArHUTHOM IT0JIC.

11.

Chopmynupyiite 3akon buo-Caapa-Jlamiaca u mpoBenTe aHAJIOTHIO C BRIPAKEHUEM
HaIpPSKEHHOCTH 3JIEKTPOCTATUUECKOTO TOJII TOUEUHOT'O 3aps/ia.

Uto Takoe HanpsH>KEHHOCTh MAarHUTHOTO Tos1si? KakoBa €€ CBA3b ¢ MArHUTHOM
uHAyuen? J{ns gero HeoOX0UMBI IBE BEKTOPHBIC XapaKTEPUCTUKA MATHUTHOTO TOJIS?
Yro Takoe HaMarHMYEHHOCTh MarHeTHKa, U YTO TAKOE €ro MarHuTHas
BOCIPUUMYHUBOCTH?

Kak cBsi3anbl Mexay co00il MarHUTHast BOCIPUUMUYNBOCTh U MarHUTHASI
IPOHULIAEMOCTH?

Kakue cyiiecTBytOoT BUbI IMHEHHBIX MarHeTUKOB? B 4ém pazHuIia Mex 1y HUMH?

B kakux mMarHeTukax CyliecTBYET CIIOHTAHHAsi HAMATHUYEHHOCTh B MAKPOCKOITUYECKHUX
o0Bpémax?

Uro Takoe Temneparypa Kropu, u ueMy oHa paBHa B xenese?

Yrto Takoe KpuBas Ha4aJIbHOW HaMarHUYeHHOCTH (peppomarneTuxa’?

CKOIIBKO TIeTeNb THUCTEPE3UCca MOXKET MPOJIEMOHCTPUPOBATH (epPPOMATHETHK?

Kakue xapakTepucTHKy NpeaeabHON METIN TUCTEPE3nCca U3BECTHBI?

Yemy paBHa IUIOIIAb MIETIIM TUCTEPE3HNCA B OCIX {M ,H }?

Cdopmynupyiite Teopemy Octporpajackoro-I'aycca s MaTeMaTU4ecKoro moJst
MarHUTHOM UHIYKIIMHU

UToO Takoe MarHUTHBIN MOTOK U MOTOKOCIEIICHUE?

Hamnummre BeIpakeHHE dJIEMEHTAPHOM pabOThl CHIIBI AMITepa NP IBHKCHUHU ydacTKa
MPOBOJIHUKA C TOKOM

Hamnummre BeIpakeHHE dJIEMEHTAPHOW pabOThI CHIIBI AMITepa TPH U3MEHEHUH
3aMKHYTOT'0 KOHTYypa

ChopmynupyiiTe 3aKOH IMOJTHOTO TOKA B BaKyyMe U B MarHETUKE

Paznen JJ1eKMPOMAZHUMHAA UHOYKYUS

oSN~ N E

11.

Chopmynupyiite 3akon dapazes

Cdhopmynupyiite npasuio Jlenmna

ChopmynupyiTe 3aK0H JIEKTPOMArHUTHOW MHITYKITHH

Kakosa npuunna 3/1C uHIyKUIMM B MPOBOAHUKAX, IBHXKYIIUXCSI B MATHUTHOM T10J1€?
Kakoa npuunna 9JIC MHAYKIIUY B HEMOABUKHBIX TPOBOJHUKAX?

3anumuTe BhIpAXKEHUE UPKYIIALNN BUXPEBOTO JIEKTPUUECKOTO MO

Uto Takoe MHAYKTUBHOCTH KOHTYpa?

3anumute BeipaxkeHue J/]C camouHIyKIuu

3anumure 3akoH OMa JijIsl KOHTYpa ¢ MHAYKTUBHOCTBIO. UTO MpencTaBisieT 3alIuCaHHOe
PaBEHCTBO C MAaTEMAaTHUYECKON TOUKU 3pEeHHUS?

. Ha uto TpaTtuTcs 3HEprus nctouHnKa mpu ero padote npotuB IJIC caMOMHIYKIINH B

NIEPEXOITHOM IIPOLIECCE NOCIIE 3aMbIKaHUS KOHTYpa?
3anuiuTe Bce BhIpaykeHUs: 00BEMHON MIIOTHOCTH YHEPTHUH MarHUTHOTO nofisi. CpaBHUTE
UX C BBIPOKCHUSIMUA 00BEMHOM MIIOTHOCTH SHEPTHHU HJIEKTPUUYECKOTO TOJISL.



Pasnen Ypaenenus Makceenna

1.
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8.

9.

10.
11.

3anuiuTe BeIpakeHus quddepeHInaIbHbIX ONepaTopoB TEOPUH MO Yepe3 BEKTOP
«Habma»

Chopmymnupyiite auddepeHnnanbHbIi TPU3HAK MOTEHIIMAIIEHOTO BEKTOPHOTO TTOJIS
Chopmynupyiite nuddepeHnnanbHbI MPU3HAK BUXPEBOTO BEKTOPHOTO MO
ChopmynupyiiTe MaTeMaTudeckyto Teopemy ['aycca

Cdopmynupyiite MareMaTu4eckyto Teopemy CTokca

Ceeaute uHTErpanbHy0 TeopeMy OcTporpanckoro-I'aycca k auddepeHunanrsHOMy
YPaBHEHUIO BEKTOPHOTO IOJISI B CITy4ae dJEKTPOCTATUIECKOTO U BUXPEBOTO MOJEH
CBenuTe MHTETPaAIbHBIN 3aKOH 3JEKTPOMAarHUTHOM HHIAYKINH K AuddepeHuaibHoMy
YPaBHEHHUIO CBSI3BIBAIOIIIEMY BUXPEBBIC SJICKTPHUECKOE M MATHUTHOE TIOJISI.

CBenuTe MHTETpAJIbHBIN 3aKOH MOJIHOTO TOKa K U depeHIanibHOMy YpaBHEHUIO
BEKTOPHOT'O TIOJISI B CJIy4ae CTAI[MOHAPHOTO MAarHUTHOTO TIOJIS

Chopmymnupyiite runore3y Makcsesia

UTto Takoe TOK cMeleHus?

CdopmynnpoBaTh BEIBOJ O CYIIECTBOBAHUH 3JIEKTPOMAarHUTHBIX BOJH

Pasznen Kosieoanus u 6ol

1.

2.
3.
4
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10.

11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22,

23.
24,

3anumnmMTe KHHEMAaTUYeCKUi 3aKOH TapMOHMYECKHUX KoJieOaHuH

UYro Takoe daza?

Kak ¢aza 3aBuCcHT OT BpeMeHU B TApMOHUYECKOM 3aKOHE?

Kak cooTtHOCSTCS (haza KOCHHYCHOTO ¥ CHHYCHOTO TIPE/ICTABICHHS TAPMOHUYECKOTO
3aKOH JIBHKEHUS?

3anumute nuddepeHmantbHoe ypaBHEHHE TApMOHUYECKIX KOeOaHui

UTo B BEKTOPHOM MPECTABICHUN TAPMOHUYECKON PYHKIIMU ONpEeNsIeT MO1YJIb
BEKTOpA-TIPECTABUTEIS, a YTO HAMPABJICHHUE?

J1y1st uero HeOOXOIUMO BEKTOPHOE MPECTABICHUE TAPMOHUYCCKUX (HYHKITHIA?
3anummTe TapMOHUYECKUH 3aKOH JIBFDKEHUSI B KOCUHYCHOU (popMe B KOMITJIEKCHOM
MPEACTAICHUH.

UTo HYXHO CeNaTh C CHHYCHBIM MIPEJICTABICHHEM rapMOHIUYECKON ()YHKITUHU, YTOOBI
MIPEACTaBUTh €€ B BEKTOPHOM WJIM KOMIUIEKCHOM BU?

3anumuTe 0JHOMEPHOE BOJIHOBOE YPABEHHE U €T0 PEIICHHE B BUJIE BOJIHBI, Oeryiel B
MTOJIOKUTEIbHOM HAIPABJICHUN KOOPAUHATHOM OCH.

3anuuunTe 3aK0H JABMKEHUS OJJHOMEPHOM rapMOHUYECKON BOJIHBI, CIEYIOLIEH B
MOJIOKUTEILHOM HapPaBJICHUH KOOPAUHATHOM OCH.

Yro Takoe AjIrHa BOJHBI?

UT0 Takoe BOJIHOBOE YMCIIO OJHOMEPHON BOIHBI?

Uto Takoe BOJHOBAS TOBEPXHOCTH?

Urto Takoe miaockasi BoiaHa?

3anuInTe 3aK0H ABMYKEHHS TUIOCKOM TapMOHUYECKOW BOJIHBI, CIEAYIOLIEH B
MPOU3BOJILHOM HampasieHuu. Kakoil BEKTOp onpeensieT HanpaBieHue e€
pacnpocTpaHeHus?

Hanwummire Beipaxkenue Gpa3oBoil CKOPOCTH TapMOHUYECKOM BOJIHBI

3anuIInTe BBIPAXKEHNE HHTEHCUBHOCTH FAPMOHUYECKON AIEKTPOMATHUTHOMN BOJIHBI.
UTo Takoe KBa3UrapMOHUYECKUE BOJIHbI?

Hanumure BhipakeHune rpyninoBOid CKOPOCTH

Uro Takoe JIMHA KOTePEHTHOCTH, M KaK OHa CBsI3aHa C pa30poCcoM IITMHBI
KBa3UTrapMOHUYECKOUN BOJIHBI?

Uro Takoe BpeMsi KOTEePEHTHOCTH, M KaK OHO CBSI3aHO C Pa30pOCOM 4acTOTHI
KBa3UTrapMOHUYECKOUN BOJIHBI?

Urto Takoe 1yr BoJaH?

Kak cBsi3anb1 Mmexxy coOO# JJIMHA KOTEPEHTHOCTH M BPEMsI KOT€PEHTHOCTH?



Pasnen Unumepgepenyusn

RO ~NOOMWNE

0.

Uro Takoe siBieHUE HHTEphEepeHIHH?

SIBRSAIOTCS M CTOSTYME BOJIHBI IPUMEPOM KOTE€PEHTHOCTH?

Kakue BomHBI Ha3bIBAIOTCS KOTEPEHTHBIMU APYT APYTy?

CdopmynupyiiTe ycioBrue KOT€peHTHOCTH JABYX MEXaHUYECKUX WIIH PaJHOBOJIH
CdopmynupyiiTe ycioBrue KOTepEHTHOCTH JBYX CBETOBBIX BOJIH

YT0 Takoe ONTUYECKUI X017

Chopmynupyiite ycinoBus nHTEPPEPEHIIMOHHOTO MAKCUMyMa U MUHUMYyMa
N306pazure cxemy FOHTa 1 3anuimmTe BoIpa)keHUE Pa3HOCTH ONTUYECKOTO X0/1a
CdopmynupyiiTe ycioBrue BpeMEHHONH KOT€PEHTHOCTH

3anuIInTe BhIPAXKEHUE PA3HOCTH ONITHYECKOTO X0/1a B TOHKOW IJIEHKE MPU HOPMAJIBHOM
MaJICHUU TJIOCKOM CBETOBOM BOJIHBI HA €€ TOBEPXHOCTb.

Paspen Juppaxyusn
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10.

11.

12.

13.

14.

Uro Takoe siBieHUE THPPaAKIIHH

Kaxk Ha3pIBaeTcs OnTrKa B OTCYTCTBUU TUDPAKITIH?

Cdopmynupyiire npuniun [toiirenca-®Openens

OO0bsicHuTe siBIIeHUE TU(PAKIIMK C TOYKU 3peHus npuHnumna [ torirenca-dOpenerns.

Urto Ttakoe 3oHa Openens?

MOXHO JI1 yBEIMUYUTh HHTEHCUBHOCTb CBETOBOI'O OTKJIMKA OTBEPCTHS, IPOITYCKAIOLIETO
CBET, YACTUYHO 3aKPhIB €r0?

Urto takoe niarHo [lyaccona?

Kak n3mensiercst koanuecTBo 30H OpeHenst B KPyTioM OTBEPCTUH, IIPOMYCKAOIIEM CBET
IpY yJaJleHUH SKpaHa HaOJI0AEeHUs OT 3KpaHa ¢ OTBEpCTUEM?

Byner nu nabnronatees nudpakuus npu 60sbIIoM KoaudecTse 30H Openens,
YMEIIAIOIEMCsl B OTBEPCTUH, MPOITYCKAIOILEM CBET?

KakoBo ycnosue qudpakuuu @penenst u kakoBo ycinosue audpaxiun Opaynrodepa mpu
IIPOXOXKJICHUN CBETA Yepe3 KPyriaoe oTBepcTue?

Uro takoe nudpakuus @payHrodepa npu najeHIH IIOCKUX BOJIH Ha MPENsATCTBHE?
OrmnpenenuTe WUPHUHY CBETOBOIO OTKIIMKA OT IIEIH ITMPHHON O IMpy majieHnu Ha Hed
IIJIOCKOM MOHOXPOMAaTUYECKON CBETOBOM BOJIHBI, UCXOs U3 COOTHOLLIECHUS
HEOIpeaeIEHHOCTEW KOOPANHATA-BOJIHOBOE YHUCIIO.

Cdopmynupyiite npaBuio oT60pa rIaBHBIX TUPPAKIUOHHBIX MAKCUMYMOB TIpU
mudpakuuu OpayHrodepa nmiI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON peréTke
Chopmynupyiite npasuino Bynsda-bparra npu ot6ope HanpapiieHH riIaBHBIX
TU(PPaKIMOHHBIX MAKCUMYMOB Tipu audpaxin @payHrodepa miIocKuxX BOJIH Ha
KPUCTAJUIMYECKON PEIIETKE

Paspen Ilonapuzayusn

1.

2.
3.
4

o

B kakux BoJHaX BO3MOXHBI, @ KAKUX HEBO3MOXKHBI TTOJISIPU3AIMOHHBIE SBJICHUS

UTto Takoe MmiI0CKOCTh NOJSIPU3ALMHU BOTHBI?

Urto Takoe MmiIoCKOnoJIsipu30BaHHasi BOJIHA?

Hamnumuire ob1iee BeIpakeHHEe HHTCHCUBHOCTH, CBI3aHHOU € TIOCKOCTBIO TOJISIpU3AIIUH,
KOTOpasi MOBEPHYTA BOKPYT HAINIpaBJICHUS ABUKEHUS BOJHBI HA YTON @ OTHOCUTEIBHO
OCH X, MEPIEHIUKYISIPHOM HAMPABICHUIO IBUKCHHUS.

Urto Takoe quarpaMMa MHTEHCUBHOCTHU?

N3006pazute quarpaMmMy HHTEHCUBHOCTH €CTECTBEHHOMOSIPU30BAHHOTO CBETA

Kax n3meHsieTcss ”HTEHCHUBHOCTD €CTECTBEHHOIIOISIPU30BAHHOTO CBETA MPH
MPOXOXKICHUH Yepe3 UeaIbHbINA MOIIpU3aTOp?

N300pa3uTte quarpaMMy HHTEHCUBHOCTH TIJIOCKOTIOJIIPU30BAaHHOTO CBETA
Cdopmynupyiite 3akon Manroca



10. Yro Takoe kpyrosas misipusanys BoaHbI? K KakuM BOJIHaM OTHOCHUTCSI 3TO HOHSATHE: K
($a30BO yMOPsAIOYCHHBIM WK K (Pa30BO HEYOPSAOUYEHHBIM?

11. Yro Takoe mpaBoIOISIpU30BaHHBIE U JIEBOIIOJIIPU30BAHHBIE BOJIHbI?

12. Yto npencrasisieT coOO# CyNneprio3uIius AByX KPyTroBO MOJIIPU30BaHHBIX BOJTH,
IPOTHBOIOJIOXKHOH MOJSAPU3ALMU U OAMHAKOBOW aMIIIUTY/IbI, CIEIYIOIUX B OJTHOM
HarnpaBJeHUU?

13. Yro Takoe oNTUYECKH aKTUBHBIE CPEIbI?

14. Yto Takoe mIoCKOCTh MPOITYCKAaHMS TOJIIpru3aTopa?

15. Chopmynupyiite 3akoH bprocrepa.

16. Yto Takoe nuxpousm?

17. Kak nenatotcs mosasipouibl?

Paznen Keanmoeo-onmuueckue sagnenus

Yro Takoe CBETOBOM MOTOK?

Jaiite onpeneneHue 3HEPreTU4eCKON CBETUMOCTH.

YTto Takoe MOoTJIONIAroIas CIOCOOHOCTh MOBEPXHOCTH?

Uro Takoe TerioBoe u3iaydeHue?

ChopmynupyiiTe NpUHIUI JETATLHOIO PABHOBECHUS 10 CIIEKTPY TEIJIOBOTO M3IyUYEHUS B

Cllydae TEIJIOBOTO paBHOBECHS

Cdopmynupyiite 3akon Kupxroda

[Touemy mpaBUIIBHBIC YAWHUKW KPACAT OCNIBIM, @ PYUKU Y HUX Y€pHBIC?

8. Uro takoe ynkius Kupxroda n kak oHa COOTHOCHUTCS CO CIIEKTPaTbHON
SHEPTeTHYECKOM CBETUMOCTHIO a0COIOTHO YEPHOTO Tema?

9. H3zo6pazute mpuOIM3UTENBHBIN X0 CIIEKTPAIbHON SHEPreTUYECKON CBETUMOCTBIO
a0COJIIOTHO YEPHOTO Tema

10. Chopmynupyiite 3akoH Ctedana-bonpiimana

11. Chopmynupyiite 3akoH cMenieHus Buna

12. Tlouemy Comnnie, 6yaydn abCOMOTHO YEPHBIM TEJIOM, CBETUT OCJIBIM CBETOM?

13. B uém cyTtb runotessl [1nanka?

14, 3anumure pyakuuo Kupxroda K(a),T) C TOYHOCTBIO JIO TIOCTOSTHHOT'O MHOKHUTEIIS

arwdE

~No

15. 3anumuTe u 00BsICHUTE YpaBHEHUE DWHINTENHA BHEITHETo (hoTod(dexTa

16. Yto Ttakoe kpacHas rpanuna poroddpdexra?

17. Kak 6pu1a u3mepena nocrosiuHas [Tnanka?

18. Habmromaercs mu ipu BHenTHeM GoTodPdexre PoTOHHOE CTPOEHHE MIEKTPOMArHUTHOTO
u3IyyeHus?

19. Yto takoe poton?

20. HanumuTe qucriepcuOHHOE COOTHOLIEHHE (OTOHA

21. B kakoM 3KcriepuMeHTe ObUTH 00HAPYKEHBI (DOTOHBI: ¢ BHEIIHUM (oTOdDPEeKTOM MiTr
npu oTKpbITUH 3P dexra Komnrona?

22. YTo Takoe KOPIYCKYJISIPHO-BOJIHOBOM ayanu3m GotoHa?

Pasnen Jiemenmuvl KBAHM OGO MEXAHUKU

1. 3anummure GopMyIbl KOPIYCKYISPHO-BOJIHOBOIO Ayajlu3Ma YacTHIIbI BELIECTBA

2. Kakoii ckopocTu BonHbI e bpoiins, a3oBoii nim rpymnmnoBoi, paBHa CKOPOCTb
JBUKCHMSI YaCTHULIBI?
Kakwue sxcnepumeHTanbHblie (haKkThl OITBEPHKAAIOT CYIIECTBOBAHNE BOJIH BelecTBa?
Bo3MOXHO 11 TpsIMO€ MU3MEPEHHE aMILTUTYAbI BOJIHBI e bpoiiis?
ChopmynupyiiTe NpUHIMI TPUYMHHOCTH B KBAHTOBOM MEXaHUKE
ChopmynupyiiTe KBAHTOBOMEXaHHYECKUH TTPUHITUI CYTIEPIIO3UIIHH
Ha kakue yTBep:KIeHHs ONUPAETCS COOTHOLIECHUE HEONPEAEIEHHOCTEH «KOOPANHATA-
uMmItysbe» ['eitzenbepra?
8. Uro Takoe KBaHOBOMEXaHUYECKHI OIepaTop U KaKOBHI €0 CBOWCTBA?

No gk w



9. Yro Takoe cOOCTBEHHOE 3HAYCHHE KBAaHTOBOMEXAHMUYECKOTO oreparopa?

10. YroTakoe YHUCTOE U CMEIIAaHHOE KBAHTOBOMEXAHUYECKUE COCTOSIHUS?

11. 3anummure obmee ypaBHenue Llpenunrepa. MoxHo nu ero BeiBectu? O 4éM OHO
TOBOPUT?

12. 3anumure crarmonaproe ypaBsHenue llpenunrepa.

13. ludpdepernmanbHbiM ypaBHEHUEM IS GYHKIIUA KaKUX IEPEMEHHBIX SIBIISICTCS
cranoHapHoe ypaBHenue [llpenunrepa?

14. KakoB cMBICT HEOTIPEAETEHHOCTH «IHEPTUS-BpEMsI» B KBAHTOBON MeXaHUKe?



MUHUCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHUSI POCCUMCKOM ®EJIEPALINA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/PKETHOE OBPA30OBATEJIBHOE YUPEXX/IEHWE BBICIIIEI'O OBPA3OBAHIS

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI MTOJIUTEX)

Hanpagsnenue noarotosku: 08.05.01 CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U

COOPYKEHUU

OII (mpoduiib): «CTpOUTETHCTBO BHICOTHBIX U OOJBIICTPOIETHBIX 3/1aHUHN U

COOPYKECHUN»

Kadenpa dusnka

(HaumeHoOBaHUE Kadeapsl)

IIpumepHbIe BONPOCHI IJIM 3aIHUTHI JIA00OPATOPHBIX Pa0d0T

10 TUCLIUIUINHE busnka

HanMCHOBaHHUC Z[I/ICI_II/IHJ'II/IHLI)

@0]?]1/161 mexKyuieco KOHmpOoJisd, npoeepAarouiasil CneneHb OC60EHUA KOMI’lemeHl/ﬁ/ﬂJ

OIIK-1, OIIK-2

Pasnen Dusuueckue usmepeHus u ux NOZPeutHocmu
JlabGopaTopHnasi padora «OnpeneneHue NJIOTHOCTH TeJIa»

ourwbdE

Uro Takoe abCOMIOTHAS TIOTPEIIHOCTD MPSMBIX H3MEPEHUA?

MO>KHO JTM TOYHO BBIYHUCIUTH A0COJIOTHYIO MOTPEITHOCTh MPSIMBIX U3MEPECHHI?
SBnsercs mu npubOpHas MOrPEIIHOCTh CUCTEMATUIECKOM ?

MoxeT 1 IPOSIBUTHCSA ClydaiiHas MOTrPEIIHOCTh B OJJTHOM U3MEpPEHUU?

UYUTO NIpUHATO CUNTATh PE3YJIHTATOM CEPUU MOBTOPSIOIINXCS U3MEPEHUN?

OT kakoil W3 TMOTPENTHOCTEH MPSIMBIX HW3MEPEHUN: NPUOOPHOH, CIIyJallHOW WIIH
CUTEMATHUYECKON MOXKHO «OYMCTUTHY Pe3yibTaT U3MEPEHUN?

Kakoli npuGop HYXHO HCHOJIB30BAaTh, U3MEpPss OAHY U Ty JK€ BEIMYUHY, 4YTOOBI
IpOSIBIIIACh CIy4aifHasi MOTPEIIHOCTh: TOHKUN WU rpyObIit?

UTo Takoe KOCBEHHOE U3MepeHue?

Jlan map Maccoil M, U3MEPEHHOM C MOTPEIIHOCTBI0 AM, U paguycoM R, n3MepeHHBIM C
norpemHocThio AR, BrpIpasuths uepe3 BenumuumHbl M, Am, R u AR abcomoTHyio
HNOTPEIIHOCTh AP INIOTHOCTU MaTepUania, U3 KOTOPOro ClelaH map.

Paznen /[unamuka epauiamenbHo20 08UMHCeHUA
JlaGoparopHasi pabora «MassTHuk MakcBe/L1a»

1.
2.

3.
4.
5

JlaTp onpeneneHne MOMEHTA CHUIIBI.

Kak cBsizaHbI MeXIy OO0 MOMEHT UMITYJIhCa CUCTEMBI B TaOOPAaTOPHOH crcTeMe
OTCUETA U B CUCTEME OTCUETA «IIEHTP MacC CUCTEMBD)

Hanucars ocHOBHOE ypaBHEHHE TMHAMUKU BPaLATEIIbHOTO JIBHXKCHHUS.
Cdopmynuposats Teopemy llTeitnepa

BriBecTH BeIpakeHME MOMEHTA MHEPLUHUH OJJHOPOJAHOrO JUCKA OTHOCUTEIBHO OCH,
MIPOXOJSIIEH Yepe3 ero HeHTP NEPHEHANKYIIPHO €ro IIOCKOCTH

JlaTh BRIpaskeHUE dJIEMEHTApPHON paOOTHI BO BpaIlaTeIbHOM JBUKCHUH

JlaTb BhIpaskeHHE KHHETUYECKOW SHEPTUH a0COIIOTHO TBEPJOTO Teja, Bpalllalomierocs
OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.



8.

[Touemy coxpansieTcsi MexaHU4ecKasi SHeprust MasiTHuka MakcBesia?

Pasnennt Ocnoewvt mepmoounamuxu (T/]) u Ocnoevt MKT
JlaGopaTtopHas padora «Omnpenenenune otHomenus Cp/Cy ona eo30yxa
memooom Knemana-/lezopma»

1.

2.
3.

o ok

~

10.

CKONpKMMH CTEMEeHs MU CBOOOJbI 00JazaeT MaTepuanbHas TOYKa, KOTOpash MOXKET
JIBUTAThCS TOJIBKO MO IJIOCKOM TBEPAON MOBEPXHOCTHU?

MoryT 11 TepMOJUHAMUYECKHE CUCTEMBI OBITH OMMCAHBI MEXaHUYECKU?

Kakumu sBiAIOTCS TEPMOAMHAMMUYECKHUE MapaMEeTpbl CHUCTEMBL: MUKPOCKONMYECKUMU
WJIM MaKpOCKOMHMYECKUMHU?

Cdopmynupyiite, 4TO TaKOE€ PAaBHOBECHOE TEPMOAMHAMUYECKOE COCTOSIHUE?
CyllecTBYIOT JIU CUCTEMBI, KOTOPbIE MOKHO 3a7aTh ogHuM T[] mapameTpom?
BripaxkeHue sneMeHTapHONW paOOThI JaHHOW MAacchl JaHHOTO Ta3a B PaBHOBECHOM
nporiecce Haa okpyxenrnem umeeT Bua: 0A=V-dp. Ckomnbko TJI mapaMeTpoOB OIMHCHIBACT
TJl cocrosinue raza? Kakue u3 HUX BHYTpEHHUE, a KAKUE BHEIIHUE?

JlaliTe TepMOIMHAMUYECKOE OMPEICIICHUE TEMITEPATYPBI

CKONIbKO HENOKa3yeMbIX YTBEPXKACHUHM colepkuT nepBoe Havaino TJ nmma T
MpOLECCOB?

Kak ycpenHeHne »HEpruu TEIJIOBOTO JBWKEHHUS MOJIEKYJBI C 5-10 CTENEHSIMU CBOOOJIBI
[0 BPEMEHU B COCTOSSHUM PAaBHOBECHS CBSA3aHO C TEeMIepaTypoll U C BHYTpEHHeEH
SHEprueun?

Onpenenure mokaszareiab aauadaTsl y JUIsl JABYXaTOMHOTO Tra3a € HEXECTKUMH
MOJIEKYJIaMH (C TOYHOCTBIO JIO TPETHETO 3HAKa TMOCIIE 3aISITOMN).

Pasnen Aenenusn nepenoca
JlaGoparopHasi pabora «Onpenenenue koagpguyuenma eazkocmu 6030yxa»

oakrwdE

10.

UTto Takoe J0KaJIbHOE paBHOBECHE?

Kak Benér cebst ¢ TeueHreM BpeMEeHH JIOKATHbHO PABHOBECHAS! M30JIMPOBAHHAS cUCTEMA?
Kakwue BbIpaBHHBAIOIINE TOTOKHA U3BECTHBI Bam?

3anuimre BBIPpAXXCHUA IUIOTHOCTEH BbIpaBHHUBAIOIIUX IMOTOKOB

Yro Takoe juyMHA B BpeMs CBOOOHOTO mpobera?

YuuThIBaeTCSA M pasHULA MEXKAY CPEIHUM KBaJpaTOM CKOPOCTH U KBaJpaTOM CpelHEen
CKOPOCTH TEIIJIOBOTO JBMKEHUSI MOJIEKYJI MIPU BBIBOJIE BBIpAaXKeHHH K03 (HULIEHTOB
nepeHoca?

Kak cBsi3aH BbIpaBHMBAIOUIUI MOTOK C SHTPOIHEI?

3anumure BeIpaxkeHne ko3 duuuenta qmuddysun uepes cpeaHIO CKOPOCTh TEMIOBOTO
JBIKEHUSI MOJIEKYITBI M BpeMsl CBOOOTHOTO Ipobera

3anumuTe BeIpakeHne KO3 PUIIUEHTA TEIIONPOBOAHOCTH Yepe3 CPEIHIO CKOPOCTh
TEIJIOBOTO JIBMXKEHUS MOJIEKYJIBI M BpeMsl CBOOOHOTO rpodera

3anumuTe BeIpakeHne KO3PPUIIMEHTA BSI3KOCTH Yepe3 CPEAHIOI0 CKOPOCTH TETIIOBOTO
JBIDKEHUSI MOJIEKYITBI M BpeMsl CBOOOTHOTO Ipobera

Paznenst Hanpaswcénnocmos u nomenyuan 31eKmpocmamuiecKozo nois
JlaGopaTopHas padora «HccaenoBanue XapPaKTePUCTUK
3JIEKTPOCTATHYECKOT0 MOJIsD»

1.
2.

3.

o ks

UTto Takoe 3JIEKTPOCTaTHUECKOE MoJe?

YT0 Takoe MaTeMaTHYeCKOe MOJIE JIEKTPUUECKON HAIPSKEHHOCTH U JIJIS1 YETO OHO
HYKHO?

CdopmynupoBaTs npaBuiia rpaduuecKoro MpeacTaBIeHus] BEKTOPHOTO
MaTEMaTUYECKOTO MO

Onuncarb CBOWCTBA CUJIOBBIX JINHUW 3J€KTPOCTATUYECKOTO MOJIS.

[Toyemy nose 3aeKTPOCTATUYECKON HATPSIKEHHOCTH SIBJISIETCS TOTEHIIMAIbHBIM?



9.

10.

Kak Ha3rsiBaeTcs NMOTCHIUAJIbHAas SHCPrusd CAMHUYIHOT'O IMTOJIOKUTCIIBHOTO Hp06HOI‘O
3apsija B 3JEKTPOCTATHUECKOM ToJje?

Kax BbIpa3uth ckansipHOE MaTEMATUYECKOE T0JIE TOTEHIMaja Yepe3 BEKTOPHOE
MaTeMaTUYECKOE MOJIE JIEKTPOCTATUUECKON HATPSKEHHOCTH?

Urto Takoe HaNpsHKEHHE, M KAKOBA €T0 CBSI3b C padOTOM 3IIEKTPOCTATHICCKIX CUIT?
UTto Takoe rpaiMeHT CKAJSIPHOTO MO ?

Kaxk BbIpa3uth mose 3JeKTpoCTaTHYeCKON HANPsHKEHHOCTU Yepe3 CKaJIsipHOE ToJIe
noreHyana?

Paznen 3aKOHbL NHOCMOAHHO20 MOKA
JlaGopaTopHasi padora «3yuyeHne 3aKOHOB MOCTOSTHHOIO TOKA)

NGO~ WNE

9.

10.
11.

UTto Takoe MIOTHOCTD JAEKTPUUECKOTO TOKA U cuiia Toka? KakoBa cBsi3b MKy HUMU?
UTo Takoe CTOPOHHUE CUJTBI?

Cdopmynuposats 3akon Oma B tuddepenunansHoit popme.

UTto Takoe cOnpOTUBIICHHE y4acTKa?

Urto Takoe OAHOPOIHBIN y4acTok nenu? M300pa3uTh ero aJIeKTPUIECKYI0 CXEMY.

Yto Takoe DC?

Urto Takoe HEOAHOPOIHBIN y4acToOK 1enu? M300pa3uTth ero aeKTPUIECKYI0 CXEMY.
3anucaTh UHTETpaIbHBIN 3akoH OMa 71 yJacTKa e U OOBSICHUTh YHEPTEeTHUECKUM
CMBICJI KaXKJIOTO YJICHA.

Yo Takoe cucTeMaTnyeckasi HOrpelIHOCTh U3MEPEHHS.

Kaxoii amniepmeTp sBisIeTCS UICAIBHBIM?

Kaxkoii BoIbTMETp SIBJISIETCS UICaTbHBIM?

Pasnen Humepghepenyusn
JlaGoparopnass padora «MccienoBanne nHTepepeHUN CBeTa ¢ MOMOUIbIO
ounpusmbl ©peHensn»

N =

Boo~NoO

0.

. 3anuImTe BBIPAXKCHUC PAa3HOCTU OINTUYCCKOI'O XO14a B TOHKOM MIEHKE IIpru HOPpMAJIbHOM

UYro Takoe siBieHne uHTepdhepeHun?

SIBNISAIOTCS JIU CTOSTYME BOJIHBI IPUMEPOM KOTE€PEHTHOCTU?

Kakue BOJIHBI HAa3bIBAIOTCS KOTEPEHTHBIMU IPYT IpYyTy?

Hanummwre BeipakeHUe HHTEPPEPEHIIMOHHOTO YWICHA B CIIy4ae JBYXITy4eBOM
uHTEepEpEHITNN.

CdopmynupyiiTe ycioBrue KOTepEHTHOCTH JABYX MEXaHUYECKUX WIIH PaJHOBOIIH
CdopmynupyiiTe ycioBrue KOT€peHTHOCTH JIBYX CBETOBBIX BOJIH

Urto Takoe onTuyeckuii xon?

Chopmynupyiite ycioBus nHTEpPEPEHIIHOHHOTO MAKCUMyMa 1 MUHUMYMa
N306paszute cxemy KOHra v 3anumunTe BRIPAXKEHUE PA3HOCTH OMTHYECKOTO X0Aa
ChopmynupyiiTe ycIoBHEe BpEMEHHOW KOTEPEHTHOCTH

MaJICHUH TJI0OCKOM CBETOBOM BOJHBI HA €€ MTOBEPXHOCTb.

Paznen Jugppaxkyusn
JlaGoparopuass padora «HUcciaenoBanue auppakuuu DpayHrodepa Ha
AupakmuOHHON peméTKe»

agrwpdE

Yro Takoe sBIeHHE AUDpaKIIH

Kak Ha3pIBaeTcst ONTHKA B OTCYTCTBUU AUDpaKiiuun?

Chopmymnupyiite npuniun [ rolireHca-Openens

OOmbscHUTE siBICHUE AU(PAKIMU C TOUKH 3peHHs npuHiuna [ roiirenca-Openerns.
Yro Takoe qudpakuus OpayHrodepa npu najeHUH MIOCKUX BOJIH HA MPEMATCTBHE?
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10.

OmnpenenuTe MUPUHY CBETOBOTO OTKIIMKA OT IIEIH IUPUHOH O Mpu najeHnn Ha Heé
MJIOCKOM MOHOXPOMAaTHYECKON CBETOBOM BOJIHBI, UCXO/I U3 COOTHOILIEHUS
HEOIPEAEIEHHOCTEN KOOPANHATA-BOJIHOBOE YHUCIIO.

ChopmynupyiiTe mpaBuio 0TOOpa TIIaBHBIX AUPPAKITHOHHBIX MAKCUMYMOB MPH
mudpakuuu OpayHrodepa miI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON peréTke
Yro Takoe mapameTp nudpaxiun’?

Kak cooTHOCsATCS 3HaUeHNS NapameTpa Iu(ppaKkIiy B CIIydyae FT€OMETPUIECKON ONTHKH,
nudpakuu Openens u audpaxuuu Opaynrodepa?

MoxHo 1 nonyuuTth audpaxiuio OpayHrodepa Ha cheprudeckux BoIHaxX?

Pasneant Keanmoeo onmuueckue agnenus u InemeHmol KBAHM OGO MEXAHUKU
JlaGopaTopHasi padora «3ydyeHue cieKTpa U3JI1y4eHHsI ATOMA BOAOPOIAA»

1.

N O~ Ww

10.

3anumuTte GOpMysbl KOPIYCKYJISPHO-BOJIHOBOTO JAyaliu3Ma [Uisl 3JEKTPOMarHUTHOTO
U3IIy4CHUS

Kakune skcrepuMeHTaIbHO YCTAaHOBIICHHBIC TMOJIOKEHHS aTOMHON (u3nku Hauvama XX
BeKa HE MOJITAI0TCS KIACCHUYECKOMY OMUCAHUIO?

Chopmymnupyiite noctynatel bopa ays aroma Bogopoaa

Urto Takoe riaBHOE KBAHTOBOE YHCIIO?

Urto Takoe criekTp?

Urto Takoe cepusi B CIIEKTPAX M3JIYUCHHS WIH MOMJIONIEHUSI aToMaMu Boaopoaa?

UTto Takoe sHeprus HOHU3ALKUKU aToMa Bojopoja’?

3anumuTe BBIPAKEHHE OHHEPrUM HIIEKTPOHA B aTOME BOJOpOJa 4YEpe3 SHEPruio
MOHM3AINH

3anumute cepuanbayto hopmyny bansmepa

B B030yxI€HHOM aromMe BOJIOpPOAA BJEKTPOH HAXOIUTCS Ha 4YETBEPTOM YPOBHE.
CKOJIBKO JINHUH NOSIBUTCSI B CIIEKTPE U3IYYEHHs TAKOro aTroma?



MMHHCTEPCTBO HAVKHU U BBICIIIETO OBPA30OBAHIS POCCUCKOM GEJEPALIUNA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXXIEHWE BbICIIEI'O OBPA30OBAHNA

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI MTOJIUTEX)

Hanpagsnenue noarotosku: 08.05.01 CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U
COOPYKEHUU

OII (mpoduip): «CTPOUTETHCTBO BHICOTHBIX U OOJIBIIETIPOJIETHRIX 3IaHUN U
COOPYKECHUN»

Kadenpa dusnka

(HanmeHoBaHUEe Kadeapsl)

MarepuaJibl K 32a4€Ty

10 TUCLUILIINHE busnka

HanMCHOBaHHUC Z[I/ICI_II/IHJ'II/IHLI)

Dopma npomedrcymouHol ammecmayuu, nPosepsawas CmeneHb 0C80eHUs
xomnemenyuti OIIK-1, OIIK-2

Oopazeln OuJaeTa 1S 3a46Ta

MUHUCTEPCTBO HAYKHU U BBLICIIETO OBPA30BAHUS POCCUUCKON OENEPAILINU
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJXKETHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICILIET'O OFPA30OBAHMSA
«MOCKOBCKHI TIOJIMTEXHUYECKWI1 YHUBEPCUTET»
(MOCKOBCKMHI1 MOJINTEX)

®akynbTer 0a30BBIX KOMIIETEHIMH, Kadeapa «Pu3nkar»
Jucnumumna «duznkan
O6pazoBarenpHas nporpamma «IIpOMBIIITIEHHOE U TPaXJaHCKOE CTPOUTENHCTBOY

Kypc 1, cemectp 1
3auém no pazoeny «Mexanuxa»

BUJIET Ne 1
1. ITookeHne B €ro OTHOCUTEIBHOCTD.
2. AHasorHs MEXIy TIOCTYIAaTEeIbHBIM U BpaIlaTeIbHBIM JBHKEHUSMH
3. B moake maccoit 240 kr crout 4yenoBek maccoit 60 kr. JIogka MmiasBET CO CKOPOCTHIO 2 M/C.

YenoBeK MPHITAET C JIOAKH CO CKOPOCTHIO 4 M/C OTHOCUTENBHO JIOJKU B CTOPOHY
IPOTUBOIOJIOKHYIO ABHKEHHIO JIOAKU. HaliTh CKOpOCTh JTOAKH 1OCIIe MPBIKKA YEJIOBEKa.

YTBepkaeHo Ha 3aceqaHuu Kadeapsl «Dusuka» «__ » 2019 r., nporokon Ne.

3aB. kadeapoii / /
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Bonpocs! Aj1s1 NOATOTOBKM K 3a4€Ty 10 pasaeay « MexaHuka»

ITonosxeHne M €ro OTHOCUTEIIBHOCTD.

Tpaekropust. Conpukacaroniasicst OKpy>KHOCTb. L{eHTp 1 pannyc KpuBU3HBI TPAEKTOPUU

CKOpOCTh NBUKEHUS U €€ OTHOCUTEIBHOCTD.

VYckopenue. KacaTenbHOE 1 HOpMAJIbHOE YCKOPEHUS.

JexaproBa cucteMa KOOpIHHAT.

Kunematnueckue 3aKOHBI IBUKEHUS

[TocTymarensHoe ABMxkeHUE abcomoTHO TBEpAOoro Tena (ATT).
[MonsiTie cumbl. AGCOTIOTHOCTE CHIIBI B KIIACCUYECKOM MEXaHHKE.
[ToHsTHS paBHOJIEUCTBYIOMIECH U COCTOSIHUS MTOKOSI.

Ilepseiit 3axk0oH HproTona. MHEpuanbHbie CUCTEMBI OTCUYETA.
Bropoii 3akon HeroToHa 1 3ak0H BCceMUpHOTO TATOTEHUS.
WMnynbe 1 3aKOH €ro M3MEHEHUS.

Tperuii 3akoH Hpl0TOHA M COXpaHEHUE UMITYJIbCA 3aMKHYTOW CUCTEMBI.
VY napsl 1 pa3pbIBbL.

[TonsiTHE CHMIOBOTO MOJIS

OnemenTapHas paboTa u paboTa Ha KOHEYHOM TEPEMEIICHUH.
MomHoCTSb.

KuneTtnueckast sHEPrus U 3aKOH €€ U3MEHEHHS.

[ToTeHnuunanbHble CUIIOBBIE MOJIS U TOTEHI[MATbHAS SHEPT UL
Mexanudeckast SHEPTHsI U 3aKOH €€ U3MEHECHMUS.

KoHcepBaTuBHBIE CUCTEMBI.

DJIeMEHTapHBIN YTOJ TOBOPOTA U YIioBas CKOPOCTh

CBs13b MEXly YIVIOBOM U JTMHEMHON CKOPOCTSIMH.

YrinoBoe yckopeHue.

KacarenbHoe 1 HOpMaJIbHOE YCKOPEHHS BO BPAILlATEIbHOM JABUKEHUU
Bpamarensnoe asuxenne ATT.

MoOMEHT uMITyJIbCa © MOMEHT CHJIbI

3aKOH U3MEHEHHUS] MOMEHTA UMITYJIbCA.

MoOMEHT uMIlysbCca U yriioBast CKOpocTb. MOMEHT MHEPLIMH.
OCHOBHOE ypaBHEHHE TMHAMUKHU BpamareabHoro apmxkeHus ATT
OceBble MOMEHTBI MTHEPLIUN HEKOTOPBIX TET

Teopema IllTeiinepa

Pabota u kxuHeTHYecKasi SJHEPTUS BO BPAIIaTEIIbHOM JIBIKEHUU
AHaJIOTHst MEX1y OCTYIATEIbHBIM U BPAIATEIbHBIM ABUKCHUSMH.



Bomnpoce! 1J1s1 NIOATOTOBKH K 324€Ty 10 pa3feny «JIeKTPOMATrHeTH3M»

IlepBble Bonpockl OnJiera

1. Onpenenenue 3MeKTpOCTaTUIECKOro noiisti. Onucanue GU3NYEcKOro EKTPOCTaATHIECKOTO
MOJISl C TOMONIBIO BEKTOPHBIX Tosiel. [lone anexkTpuyeckoit HanpskEHHOCTH. OnpeaeneHue
BEKTOPA IEKTPOCTATUUECKOMN HANPSKEHHOCTH C TOMOIIBI0 3aKkoHa KyioHa.

2. [IpyHUMN Cyneprno3uluy MoJied B OTHOIIEHUHU HanpskEHHOCTH. [lone aumnons.

3. Ilonstue TenecHoro yria. IloHaTHE NOTOKA JIEKTPOCTATUYECKON HAIIPSHKEHHOCTH TOYEYHOTO
MCTOYHMKA B BAKYYME Y€Pe3 3aMKHYTYIO TOBEPXHOCTb.

4. Teopema Octporpaackoro-I'aycca B BakyyMe.

5. Teopema Octporpaackoro-I'aycca B Bakyyme ¥ pacu€T MoJisi OAHOPOIHO 3apsHKEHHON chephl.
6. Teopema Octporpaackoro-I'aycca B Bakyyme 1 pacuéT MoJeil OJHOPOIHO 3apsyKEHHOU
IJIOCKOCTH M BO3AYLIHOTO KOHJEHCATOPA.

7. Teopema OcTtporpajckoro-I'aycca B BaKyyme U pacuéT MoJjisi OJHOPOIHO 3apsyKEHHOM HUTH.
8. [loTeHIManbHOCTh 3IeKTpocTaTnyeckoro noiist. [lonstue norenmuana. Beipaxenue
CKaJIIPHOTO TIOJIsI TOTEHIMAIIA Yepe3 BEKTOPHOE MoJIe HapsLKEHHOCTH. BriBoa hopMyibl
MOTEHIMala TOYEYHOIO0 HCTOYHUKA B BaKyyMe.

9. IloTeHManbHOCTD AEKTpocTaTnyecKoro nosst. [lonsatue noreHuuana. Beipaxkenue
CKaJISIPHOT'O T0JIs1 HOTEHIMANA Yepe3 BEKTOPHOE MoJie HanpskéHHocTU. [lone norennuana
OJIHOPOJHO 3apsHKEHHOM cephl B BaKyyMe.

10. IToTeHIMaIBHOCTB IEKTpOcTaTHUECKOro noJs. [lonaTue norenuumana. BeipaxeHnue
CKQJIIPHOTO IOJISI MOTEHIAJIa Yepe3 BEKTOPHOE MoJie HanpsukEHHOCTHU. [lone moTennmana
OJIHOPOJHO 3apsLKEHHOM INIOCKOCTH B BaKyyMe.

11. IToTeHIIManbHOCTh JIEKTPOCTATUYECKOTO TOJISI B BakyyMme. [ToHaTHE moTeHInaa.
BeIpaxeHue CKasipHOro 10JIs IOTEHIMaja Yepe3 BEKTOPHOE o€ HaNpshKkEHHOCTH. [lose
MOTEHIMANIa OJHOPOAHO 3apsKEHHOW HUTH B BAKyyMe.

12. [lonATre rpagueHTa CKIIpHON (QYHKIIMU HECKOJIBKUX IepeMEHHBIX. Boipaxkenue
BEKTOPHOT'O MOJISI HAPSYKEHHOCTHU Yepe3 CKAISPHOE I0JI€ MOTEHINANA.

13. PaboTa 31eKTpoCcTaTHYECKOTO TOJIs 110 MepeMeIeHnIo poOHoro 3apsaaa. [lonstue
HaIpsKEHUS.

14. TloTeHnmanbHas SHEPTUS CUCTEMBI TOUEUHBIX U HENPEPBIBHO pacHpeIeIEHHbBIX 3aps0B.
15. IlonsiTHE TUAAEKTpUYECKOUN cpeabl. MeXaHu3M MOJISIPU3ALMU HEMOISPHOTO TUAJICKTPUKA.
Bexkrop nonspusanuu. [{usiekrprudeckas BOCIPUMMYUBOCTD JUDJIEKTPUYECKON CPEIbIL.

16. I[TousiTue qusnexkrpudeckoit cpeapl. [loTeHImanbHas Y3HEPTUS ANEKTPUUECKOTO JUIMTOIBHOTO
MOMEHTA B JIEKTPUYECKOM I0JIe. MeXaHU3M MOJIIpU3aLUU TOJISPHOIO AUDJIEKTPHKA.
JwusnexTpuyeckas BOCIPUUMYUBOCTD AUAJIEKTPHKA.

17. Tlone cBsi3aHHOTO 3apsA/a B MOJISIPU30BAaHHOM AUAJIEKTpUKE. Teopema OcTporpaackoro-
["aycca B quanexTpuke. BekTopHOE T0J1€ AIEKTPUIECKON HHAYKITUH (IJIEKTPUUIECKOTO
CMEILEHNUs) U €€ CBA3B C MOJIEM MIEKTPUUYECKON HAIIPSHKEHHOCTH.

18. CBs13b MKy DJIEKTPUUECKON HAMPSHKEHHOCTHIO CBOOOIHBIX 3apsI0B B BAKYyMeE U B
JUDJIEKTPHUKE.

19. ITonsTHE TpOBOAAIIEH CPENbI. DIEKTPOCTATHUYECKUM TPOBOAHUK. Pactipenenenue
HECKOMIIEHCUPOBAHHOTO 3apsja 10 3JIEKTPOCTaTUYECKOMY IPOBOHUKY. DJIEKTPOEMKOCTD
YEAMHEHHOTO IPOBOJHUKA.

20. AHanu3 cucTeMBI «IIPOBOJSALINI 1Iap — TOUEYHBIN 3apsi1» METOAOM 3€pKaJIbHBIX
n300pakeHH. 3a3eMIICHHE.

21. BzaumHas 31eKTpoEMKOCTb. [110CKHiT KOHIEHCATOP U ero AMEKTPOEMKOCTh. CIIOCOOBI
COEIMHEHUS KOHJEHCATOPOB.

22. B3aumHas 3nekTpoéMKocTh. Chepuieckuil KOHISCHCATOP U €ro 3JIEKTPOEMKOCTD.

23. B3auMmHast 351eKTpOEMKOCTD. [[UanHIpuyecKnii KOHIEHCATOP U €Tr0 ANEKTPOEMKOCT.

24. DHeprust yeAMHEHHOTO 3apsHKEHHOTO TPOBOJIHUKA, 3apsKEHHOT0 KOHJGHCAaTopa U 00BEMHOM
IJIOTHOCTH YHEPTUHU INEKTPOCTATUYECKOTO MOJIS.



25. OCHOBHBIE MTOHATUS TEOPUH IEKTPUUECKOTO TOKA: BEKTOP INIOTHOCTH TOKA U CHJIA TOKA.
CB43b MEX1Y HUMU.

26. 3axon Oma B quddepeHnaIbHoR Gopme.

27. 3akon Oma B uHTErpasibHON (hopme 1 OAHOPOAHOTO yyacTKa. CONPOTHUBIICHHE YIacTKa.
Crioco0ObI coeTMHEHHsI COTIPOTUBIICHUH.

28. 3akon Oma B mHTErpajibHON (hopMe IJIsi HEOAHOPOAHOTO ydacTKa. [looxkuTenpHbIC 1
orpunarenbhbie JC. DHepreTHuecKuii CMbICI MHTETPAIbHOrO 3aKkoHa OMa.

29. 3akon Oma aJis mpocToro KoOHTypa. 3akoHsl Kupxroda.

30. 3axoHn Jxoyns-Jlenna.

Bropsie Bonnpockl 61J1eTOB

1. BektopHoe npoussenenue. [IpaBuiio Moaysist U mpaBUiIo HAIPaBIICHUS.

2. IlonaTrie MarHuTHOTO MOJIsl. MarHuTHAs UHIYKLUS KaK CUJIOBAsl XapaKTEPUCTHKA MarHUTHOTO
noJist. MarHuTHas cocTaBisAoIast cuiibl JIopeHna.

3. 3axoH buo-Casapa-Jlamutaca (bCJI) B Bakyyme.

4. JIBe BEKTOpHBIE XapaKTEPUCTUKA MAarHUTHOTO NOJISI B MATHETHUKE U CBSA3b MEX1Y HUMU.
BripaxkeHust 00bEMHOM MIIOTHOCTH SHEPIMU MAarHUTHOT'O TIOJISE B MarHeTHKE

5. Ilpumenenue 3axkoHa bCJI B Bakyyme: MarouTHast HHAYKIUS B IEHTPE BUTKA C TOKOM.

6. Cuia Ammnepa Juisi IpOBOJHUKA C TOKOM 3JIEMEHTapHOU JUIMHBI U JUISI IPSMOTO MMPOBOIHHUKA C
TOKOM KOHEYHOMH JIJINHBI.

7. MarHuTHBIN MOMEHT U BO3/IEMCTBUE HA HETO MAarHUTHOTO MOJIs. AHAJIOTHS MEXKY BUTKOM C
TOKOM M MarHUTHOW CTPEJIKOM.

8. MarnuTHslii notok. Teopema OcTporpaackoro-I'aycca ajis MAarHUTHOTO TIOJISL M BBIBOABI U3
HEE.

9. PaboTa cuibl AMriepa B ciiyyae y4acTKa MPOBOJHHUKA C TOKOM

10. PaGoTta cuiibl Amniepa B ciiydae 3aMKHYTOTO KOHTYpa ¢ TOKOM

11. IloHsATHE IUPKYISILIMK BEKTOPHOTO OJIsI. 3aKOH MTOJIHOTO TOKA B BAKYYME U B MarHETHKE.
12. IIpumeHeHre 3aK0Ha MOJHOTO TOKA: MarHUTHOE ToJIe 0ECKOHEUHO JJIMHHOTO MPOBOJIA C
TOKOM B BaKyyMe.

13. IIpumeHeHne 3aKk0Ha MOJHOTO TOKA: MarHUTHOE I0JI€ TOHKOTO TOPOUIA U JIIMHHOTO
COJIEHOWIA.

14. SIBnenue snekTpomMarauTHOM HHAYKIUU. 3akoH Dapanes u npasuio Jlenua. [lonarue
00paTHOH CBsI3H. 3aKOH AJIEKTPOMArHUTHOW WHTYKITHH.

15. Ipuunnsl DC UHAYKIWUHA B ABUKYIIUXCS TPOBOJHUKAX U B HEU3MEHHBIX KOHTYpax
MIPOBOJIHUKOB B IEPEMEHHOM MarHUTHOM Iojie. BUXpeBoe 31eKTpudecKoe MoJie U BEIPAKEHUE
yepe3 Hero DJIC UHAYKIIMH B HEMTOJBUKHOM KOHTYpPE MPOBOIHUKA.

16. KonnyecTBo 3apsiaa, NpOTEKIIEE B KOHTYPE IPOBOAHMKA IIPU U3MEHEHUH MOTOKOCLIETIIICHUS
KOHTYpA.

17. SiBnenue camonnaykuuu. Ilonarue nuaaykrusHocTy KoHTypa. 1C CaMoMHAYKINH. 3aKOH
OMa ju1s1 yyacTKa e ¢ MHAYKTUBHOCTBIO. DHEPIHsl MArHUTHOTO OJISl IPOBOJHUKA C TOKOM.



MMHHCTEPCTBO HAVKHU U BBICIIIETO OBPA30OBAHUS POCCUMCKOM GEIEPALIUNA
DEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHWE BbICIIEI'O OBPA3OBAHNA

«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI MTOJIUTEX)

Hanpagsnenue noarotosku: 08.05.01 CTpouTenbCTBO YHUKAIbHBIX 3JaHUN U
COOPYKEHUU

OII (mpoduip): «CTPOUTETHCTBO BHICOTHBIX U OOJIBIIETIPOJIETHRIX 3IaHUN U
COOPYKECHUN»

Kadenpa dusnka

(HanmeHoBaHUEe Kadeapsl)

MarepuaJibl K 32a4€Ty

10 TUCLUILIINHE busnka

HanMCHOBaHHUC Z[I/ICI_II/IHJ'II/IHLI)

Oopa3zeln YK3aMEeHAIIMOHHOT0 OHJIeTa

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHUS POCCUMCKOM OEAEPALIMU
OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIbHOE YUPEXIEHWE BBICIIIET'O OBPA3OBAHMS
«MOCKOBCKHU NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI MTOJIUTEX)

®akynbTeT 0a30BBIX KOMIIETEHIMH, Kadeapa «DPu3nkar»
JucnummHa «pu3uKa
Ob6pa3oBarenbHas porpaMMa «[IpOMBIIIIIEHHOE U TPaXXTaHCKOE CTPOUTEIECTBO»

Kypc 2, cemectp 2
IK3ameH no pa3deﬂy «Konebanus, éonnvl, onmuxa, keanmosas c])u3uka»

BUJIET Ne 1
1. BeiHy1eHHBIE KOJIeOaHUsI.

2. Mudpakuus OpayHrodepa Ha SN U HA OMTHOMEPHOU TU(PPaKITMOHHON PEIIETKE.

3. B cmekrpe aroMapHOro BOIOpOJa W3BECTHBI JUITMHBI BOJH TpEX JUHHUH, MPUHAIICKAITUX
omHOM u TOM ke cepum: A =97.26;1, =102.58; 1, =121.57 am. Haiitu nnuHBI BOMH Jpyrux

JINHUH B JaHHOM CIICKTPEC, KOTOPBIC MOKHO NPCACKA3aTh C IIOMOIIBIO 9TUX TPEX JIMHUA.

YTBepikaeHo Ha 3aceqaHuu Kapeapsl «Dusnka» «__ » 2019 r., nporokon Ne.

3aB. xadenpoit / /




Bomnpocsl 1J151 IOATOTOBKH K 3K3aMeHYy 10 pa3aeny «Pu3uka TenjioBbIxX
SAIBJICHUN»

[Ipenmer T/I. Pabota u Teruio.

Tl mapamerpsl u T/] cocrosHue.

PaBHoBecHbie 1 HepaBHOBeCHBIE T/l coctostHus. ['a3.

Temmeparypa kak GpyHKuus paBHoBecHOro T/l cocTosiHuUS.

YpaBHeHue coctosaHus. MneanbHblii ras.

Buytpennsist sneprus kak gpynxuus Tl cocrostaus: nepsoe Havano T/I.

ITepBoe navano T/l ayist uaeansHOro raza. Tenno€éMKOCTH UAEaIbHOrO Ta3a B Pa3IMYHBIX

nporeccax.

VYpasnenue [lyaccona

IIpouecc Ixoynsa-Tomcona

10. O6paTumbie 1 HEOOpATUMBIE TPOIECCHI.

11. Bropoe nauano T/l. DuTpomnus.

12. S-T nuarpamma

13. Bo3pacTanue >HTPONTUH B HEPABHOBECHBIX MPOIIECCaX U30JUPOBAHHOMN CUCTEMBI.

14. Yucno ABoraapo. ModsipHas Macca U KOJTMYECTBO BEIIECTBa

15. KonnencupoBanHble cpeapl. Pazmepsl MosieKyl.

16. Uneanbubiii a3 ¢ Touku 3peruss MKT. OcnoBHoe ypaBuenne MKT uaeanbpHOro raza

17. DOproguueckast Teopema. 3aKOH O paBHOM PacHpeesIEHUN SHEPTUH TEIIOBOTO IBUKEHUS
B COCTOSTHUU TEIJIOBOTO PAaBHOBECHSI.

18. BHyTpeHHsIs SHEPTUsl UACANTBHOTO ra3a U ero TeIIOEMKOCTH B Pa3IMYHBIX MPOLECCaxX C
touku 3penust MKT.

19. MukpoKkaHOHHYECKOE U KAaHOHUYECKOE paclpeieeHusI.

20. YUnucna 3amojHEHHs] OJHOYACTUYHBIX COCTOSHMM U OJHOYACTUYHBIE (DYHKIHMU
pacnpeneneHus

21. Pactipenenenne Makcgesia.

22. Haunbonee BeposTHas: CKOPOCTh MOJICKYJIBI

23. Cpennsisi CKOPOCTh MOJICKYJTBI

24. CpenHekBapaTHUHAs CKOPOCTh MOJICKYJIBI

25. Pacnipenenenue bonsiimana. bapomerpudeckas hopmyia.

26. MakpoCOCTOSIHUE U €r0 CTaTUCTUYEeCKHid Bec. CTaTUCTUYECKHM CMBICI SHTPOIINH.

27. TerutonipoBoiHOCTE. KoadhumueHT TemIonpoBoIHOCTH

28. Iuddyszus. Kosppumment quddysun

29. Bszkoctb. Koaddumment Bsazkoctu

30. CBs13b IIpOIIECCOB MEPEHOCA C SHTPOIHEN

Noor~wbd Pk
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Bomnpocs! AJ151 NOATOTOBKH K 3K3aMeHy 1o pasneny «KosebaHus, BOJIHBI,
ONTHKA, KBAHTOBasA (PU3UKA»

Juddepenunansupie oneparopbl Teopuu mnoss. [loTeHnmanbHble U BUXPEBbIE BEKTOPHBIE
HOJIS.

BriBomx 4eTBEPTOro M BTOPOro ypaBHEHUN MakcBeisla Ha OCHOBAaHMHM MaTEMAaTHYECKOU
Teopemsl ['aycca

BriBoa nepBoro ypaBHeHUs: MakcBeilsIa HA OCHOBaHUM MaTeMaTH4eCKOM TeopeMbl CTokca
Tperbe ypaBHeHHe MakcBemia B CiIy4ae CTAalMOHAapHOTO M HECTAlMOHAPHOTO
pactpeaenenus 3apsaa. Tok CMEleHus.

Onpenenenne rapMoHuyeckux kosebanuii. [lepuon, yacrora, HUKIMYECKas 4acTora, (asa.
KommiekcHoe mpencraBieHre rapMoHu4eckux koseOanuil. Cynepno3uusi TapMOHUYECKUX
Kose0aHui OJTHOM YaCTOTHI.

HudbdepennmanbHoe ypaBHEHHWE TapMOHMYECKHX KoyieOanuid. [Ipumepsl wmaeambHBIX
KOJICOATENbHBIX CHUCTEM: TapMOHUYECKHUH OCIHHUIATOpP, KOJeOaTeIbHBI KOHTYp C
KBa3UCTAIlIOHAPHBIM TOKOM. ["'apMOHHYecKue KojieOaHusl ¢ TOUKH 3PEHUSI JHEPTHH.
OpHOMEpHOE M TPEXMEpPHOE BOJIHOBOE ypaBHEHHME. BoylHa Kak pelieHHe OJHOMEPHOIO
BOJIHOBOTO ypaBHeHHUs. [1nockas u cheprueckast BOJTHBI.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BekTop TMIOTHOCTM TIOTOKAa DJHEPTUM DJICKTPOMArHUTHOW BOJIHBI (BEKTOp YMOBa-
[ToiinTHHra).

["apmonnueckue BOJHBI: (a3a, AJTMHA BOJHBI, BOJHOBOM BEKTOp, BOJHOBAs MOBEPXHOCTb.
®da30Basi CKOPOCTh U JUCIEPCUOHHOE COOTHOLIEHHE. IHTEHCUBHOCTh TApMOHMYECKUX BOJIH.
[TakeTbl TapMOHUYECKHUX BOJIH. ['pynmnoBas CKOPOCTb.

Bpemennas xorepeHTHOCTb. Bpemsa korepeHTHocTH. HM3nmyuyeHue cBera peallbHBIMU
ucrouyHukamu. L{yr BoiH. J{nnHa korepeHTHOCTH. [IIMprHa 4acTOTHOTO OKHA.
[IpocTpaHcTBEHHAss KOT€pEHTHOCTh: KOI'€PEHTHBIE M HEKOI'€pEHTHbIE UCTOYHUKU. [loHsATHE
Jyda B BOJHOBOM ontuke. MaTepdepenius npyx cepuueckux BoiH. [IpocTpaHCTBEHHBIN 1
ONTUYECKUN XOA. YCIOBHS HHTEP(EPEHIIMOHHOIO MaKCMMyMa M MHUHHUMYyMa B Cllydae
JBYXJ1Yy4€BOU UHTEPPEPEHIINH.

Cxema HOnra. Crioco6s! ee peanuzanuu. Pazmep MHTEpPEpEeHIIMOHHON KapTHUHBI M JUIMHA
KOI€pEHTHOCTH NCTOYHHUKA U3ITYYCHHUS.

WnTepdepenius B TOHKUX MIeHKax. [1o0ckl paBHOW TOMIIMHBI U paBHOTO HakioHa. Konbla
Hrrotona. IlpenenpHass nisi uHTEpdEpEHIIMH TONIMMHA TUICHKH W €€ CBSI3b C JUIMHOU
KOT'€pEHTHOCTU MCTOYHUKA U3TYyUECHHUSL.

IIpuanun I'roirenca-®penens. Merox 30H @Dpenens. [Joka3arenbcTBO Ha €ro OCHOBE
IPSIMOJIMHEMTHOCTH pacIpOCTPAHEHNUs CBETA.

Hudpakuus Openenst Ha KPYTJIOM OTBEPCTUU U JTUCKE.

Hudpakmus @paynrodepa Ha mienm.

Hudpakuus OpayHrodepa Ha 0THOMEPHOH peIIeTKe.

HMudpakmus Ha Kpuctaummueckoi pemerke. opmyna Bynsda-bparra.

OpnHomepHast nupakIMOHHAs pelIeTKa KaK CIEKTPaJIbHBIA HMHCTPYMEHT. Pazpemiaromas
cuia.

JlnarpamMma MHTEHCHBHOCTM IIONEpPEYHON BOJHBL. (CTENEHb KOINEPEHTHOCTH  OCEM.
HopmanbHbie KOOpIUHATHI.

[onsipuzanus ¢$pa3zoBO-HEKOTEPEHTHBIX BOJH. 3aKOoH Mamoca. YacTUYHO MOJIIPU30BAHHBIN
CBET.

[onspuzauus ($Ha3oBO-KOTEPEHTHBIX BOJH. Ilmockas. KpyroBas W AIUIMNTHYECKAs
MOJISIpUA3ALUH.

TennoBoe n3nyuenue. 3akoH Kupxroda. AdcomoTHo yepHOe Teno u GpyHkus Kupxroda.
BripaxkeHue crnekTpanbHO-00BEMHONW IUIOTHOCTH M3JIYYEHHsI 4Yepe3 CPEeIHIO SHEPTHUIo
BOJIHOBOT'O COCTOSIHMSI p€30HaTOpA.

Kiaccnuecknii 1 KBaHTOBBIN 1T0AX0/1 K pacueTy pyHkiuu Kupxroda. ®opmyna [Tnanka.



28. Buemnuit porodddexr. YpaBHeHue DiHIITEIHHA.

29. Dddextr Komnrona.

30. ®otonbl. KopmyckynsipHO-BOTHOBOM Jyaan3M 3JIEKTPOMATHUTHOTO U3ITYUCHUS.
31. 'unoresa ne-bpoitns. Bonna ne-bpoitns

32. DKcriepUMeHTaNIbHBIE JOKA3aTEIbCTBA BOJTHOBBIX CBOMCTB MUKPOYACTHII

33. Craructudeckuii CMbICT BOIH MaTepud. [loHATHE BOTHOBOM (PyHKITUN

34. Ipunnun cyneprnosunuu. CooTHOIICHUs HeonpeaenénHocrel [ elizendepra



