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CTPYKTVYPA BCTVYIIMTEJBbHOI'O UCIIBITAHMA
[TosicuuTenpHas 3anucka

Llesb 1 321244 BCTYNUTEJbHOI0 HCIIBITAHUS

L]ens BCTYNUTETHHOTO K3aMEHA — ONPEeNICHHE IIMPOTHI U TITyOMHBI HAYYHOTO Kpyro3opa B
o0nactd (PU3MKH, IOCTYNAIOUIEr0 B AacNMpPaHTypy, YCTAHOBJICHHME YPOBHS TEOPETHUYECKOW U
NPAaKTUYECKON MOATOTOBICHHOCTH K BBITIOJIHEHHUIO MCCIEI0BATEIbCKONW AEATENIBHOCTH B OOJIACTH
(Gu3uKyN, penIeHnIo0 NpodecCUOHAIBHBIX HCCIEeI0BATENbCKUX 3aad 0 crenuanbHocTu «Pusnka
KOHJICHCUPOBAHHOI'O COCTOSTHUS».

B acrimpantypy npu PITIY um. A. U. I'epriena no ¢pusnke KOHACHCHPOBAHHOTO COCTOSTHHS
MOTYT TIOCTYHaTh BBIMTYCKHUKHA BY30B (DU3WYECKOTO, (PHU3HKO-MaTeMaTHUECKOro, (hU3HUKO-
TEXHUYECKOI0, (PU3MKO-€CTECTBEHHO-HAYYHOIr0, (PU3UKO-II€AAroruueckoro npoguiei, y KOTopbix
¢u3uka ObUTa MpodUIMPYIOLIeH HAYKOW, WM OAHON M3 mpodmimpyromux Hayk. [Ipu atom maxe
yCIIEIIHbIE BBITYCKHUKU MOIJIM HE CIIEHUAM3UPOBAThCS B 00JacTU (PU3MKU KOHAEHCUPOBAHHOTO
COCTOSIHUS BO BpeMsi o0yueHus B By3e. [l03ToMy B OCHOBY ITpOrpaMMbl BCTYIUTEIBHOIO IK3aMEHA B
acUpaHTypy o (pU3MKe KOHJIEHCUPOBAHHOI'O COCTOSHUS MOJIOKEHA IPOrpaMMa rocyAapCTBEHHOTO
9K3aMeHa Mo MPOQUIUPYIOUIEMY BY30BCKOMY KYpCY (PH3UKH.

3aoauu:

1. JImarHOCTHpOBATH YPOBEHb C(HOPMUPOBAHHOCTH OA30BBIX 3HAHHI B O0JIACTH (PHU3UKH B
00beMe IPOrpaMMbl FOCy1apCTBEHHOI0 K3aMeHa M0 MPOGMINPYIOIIEeH AUCIUILUINHE — QU3UKE.

2. OcymecTBUTh OIEHKY CHOCOOHOCTH TOCTYMAIOMIMX B aCHHUPAHTYpPy BECTH Hay4dHBIE
UCCIICIOBaHMsl, Hay4HbIE IUCKYCCHHM, J1elaTh 0000IIEeHUs U (OPMYIMPOBATh HAyYHBIE BBIBOJBI B
obnactu (pU3MKU KOHICHCUPOBAHHOTO COCTOSIHHSI U CMEKHBIX 00JIaCTSIX.

®opma 1 NOPSAOK NMPOBeIeHH BCTYNUTEIbHOT0 HCIBITAHUSA

DK3aMeH NMpoBOAMTCS B ycTHOU ¢opme. [Ipouieaypa sx3ameHa npeaycMaTpuBaeT OTBETHl Ha
2 Bompoca Ounera. OTBeT u Oecena 1Mo NepBOMY BOIIPOCY HalpaBieHbl, B OCHOBHOM, Ha BBISBIIEHUE
oOriel 3pyAuLIMU MOCTyMNANMEro B oonactu ¢pusuku. Bropoil Bonmpoc HampaBieH Ha BbISBICHHE
TOTOBHOCTH IIOCTYMAIOIIEr0 K HCCIEI0BaTeNbCKOM paboTe, BKIIOYas HampasieHne (Gu3nku
KOH/IEHCUPOBAHHOT'O COCTOSIHUS.

OTBeTHI Ha YCTHBIC BOITPOCKHI JOJIKHBI OTPaXXaTb IMOJIHOC TIOHNMMAaHUE (1)I/I3I/I‘I€CKOI\/II CYHIIHOCTH
paccMaTpUBaeMbIX SIBJICHUH U 3aKOHOMEPHOCTEH, 3HAHHE 3aKOHOB U TEOPHi, YMEHUE MOATBEPAUTH
UX KOHKPETHBIMHM IIpUMEpaMM, TIPEACTaBIEHUS O TNPOCTBIX CHOco0ax u3MepeHus Haubosee
pacrpoCTpaHEHHbIX Ha MPAKTHKe (PU3MYECKUX BETNUHH.

OcHoBHBbIE TPeOOBaHMSA K YPOBHIO NOATOTOBKH a0UTypHeHTa

[Tocrynatonyie B acHUpaHTypy MO JAHHOW CIEUHUAIbHOCTU JOJKHBI HMETh JUIIOM
CHelManucTa MM MarucTpa TOoCyAapCTBEHHOro oOpas3lia O BbICIIEM 00pa3oBaHMU B 00JacTH
bu3MKO-MaTeMaTUYECKUX, TEXHUYECKUX HayK MIM COOTBETCTBYIOLIETO I€J1arorudeckoro
oOpaszoBanus. Ilpu 3TOM >KenmaTeneH OMNBIT MOATOTOBKM HAay4yHBIX MyOJIMKAlMA M BBITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThl B 001acT (PU3UKU KOHIEHCUPOBAHHOTO COCTOSIHHUSL.

JIuna, uMeromMe BhICIIEe OOpa3oBaHHE, MPUHUMAIOTCS B aCHUPAHTYpPy IO pe3ylbTaTam
Cauu BCTYMUTEIbHBIX 9K3aMEHOB Ha KOHKYPCHOM OCHOBE.

IIporpaMmma BCTYNHUTEIBHOI0 HCIIBITAHUSA (OCHOBHOE CO/IEPKAHME)

OcHosHbie 80npoChHI

KunemaTnka MaTepuaJbHON TOYKH U TBEPAOIO TeJja

[Ipeamer kuHematuku. CrnocoObl  OMHMCAHWS  JBIDKCHHS MaTEePHAIBHOM  TOYKH.
Kunemarnyeckne XapakTEpUCTHKH JBWXCHHUS MaTepUAIbHOW TOYKM MPU Pa3IMYHBIX crocobax
omucaHus JABWKeHWsA. KuHeMarWka BpamarteabHOTO JBMIKEHHUs TBepaoro Tena. CBssb
XapaKTepI/ICTI/IK JOBUXKCHUA OTACJIBbHBIX MaTepI/IaJIBHBIX TOYCK C ABUKXCHUEM BCECIO TBepI[OFO TEJ1a.
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CnosxeHue IBUKECHUH.

JMHaMHKa MaTepHAJTbHON TOYKH

[IpencraBienust KiaccUYecKod (U3MKM O MPOCTpaHCTBE W BpemeHH. [lepBblif 3akoH
Herorona. Mueprmansabie cucteMbl oTcueta. [IpeodpazoBanus ["anunes. BTopoit u TpeTHii 3aKoHbI
Hprorona. [lpuniun otHocutTensHocTu [Nanmmnes. Mnynbce matepuanbHON TOYKU. BTOpoi 3akoH
HproTOHA Kak 3aKkoH M3MeHEeHUs uMIyiabca. HemHnepuuanpHele cucteMbl orcueTa. Cuilbl HHEPIUU
IIPU MOCTYNATEJIbHOM U BPAIATEIbHOM JIBM)KEHMM cUCTeM oTcyeTa. IIposiBieHue cuin mHepuuu B
CHUCTEME KOOPJIMHAT, CBSI3aHHOM C 3eMJiei.

JAuHaMHKa CHCTeMbl MATEPUHAJBHBIX TOYEK M OCHOBBI JUHAMMKH TBEPAOro0 TeJa

HNMnynbc cucTeMbl MaTepUalbHBIX TOYEK, 3aKOH €ro M3MEHEHus M coxpaHeHus. LleHTp
Macc. Teopema 0 NIBM)KEHMHM LIEHTpa Macc. MOMEHT HMMITyJlbCa CHCTEMbl MATEPUAIBHBIX TOYEK,
3aKOH €ro M3MEHEHHUS U COXPaHEHHs. 3aKOHbl COXPAHEHHUS HMMIYJbCa U MOMEHTa MMIIYJbCa, UX
CBSI3b CO CBOMCTBAaMHU CUMMETPHUH MPOCTpaHCTBA. OCHOBHOE ypaBHEHUE JMHAMHUKU TBEPAOrO TEa.
MomeHT wuHepuuu. BpamieHue TBEpIOro Tena OTHOCUTEIBHO HENOJABHKHOM OCH. MOMEHT
MMITyJIbCa TBEPJIOTO TeNa, 3aKOH €ro U3MEHEHUS U COXPAHEHUS.

3aKoH coOXpaHeHHs JHePruH B MeXaHHKe

PaGota cuiibl npu mnepemMenieHnd MaTepuanbHONM TOYKU. 3aKOH M3MEHEHMS] KHHETUYECKOU
SHEPruy MaTepUaIbHONW TOUKH, CUCTEMbl MaTEpPUAJIbHBIX TOUEK U TBepaoro Tena. KoncepBaTuBHBIE
cuibl. PaboTa xoHcepBaTUBHBIX cuil. [loTeHnnanbHas sHeprus. 3aKOH COXpaHEHHsS] MEXaHUYEeCKOU
SHEPruM KOHCEPBATUBHON CHUCTEMBl. 3aKOH COXPAaHEHHUS SHEPruUd U OJHOPOIHOCTH BpPEMEHH.
JuccunaruBHble CUIbl. 3aKOH U3MEHEHUSI MEXAaHUYECKON 3HEpruu. 3aKOH BCEMHUPHOI'O TATOTEHUS
Herorona. /[BuxkeHue B 10Jie rpaBUTAMOHHBIX Cuil. KocMHUUeckrne CKOpOCTH.

OCHOBHBIE I0JIOKEHUS PEJIATUBUCTCKON QU3HKH

DKClEpUMEHTAJIbHBIE OCHOBBI ~ CHEUUAIBHOM TEOpUM OTHOcUTenbHOCTU. I[locTynatel
CHeLHaTbHON TEOPUU OTHOCUTENBHOCTH. OTHOCUTENBHOCTh OAHOBpeMeHHocTH. [IpeobpazoBanus
Jlopenna. IIpeoOpa3zoBaHusi BpEMEHHBIX M IPOCTPAHCTBEHHBIX HHTEPBAJIOB. PeATUBUCTCKUM 3aKOH
cioxxkeHus: ckopocredt. O¢dext [omnepa B ontuke. OCHOBBI PEISITUBUCTCKOW JHUHAMMKH
MaTepuaIbHOW TOYKHU: YpaBHEHUE JIBUKEHUS, UMIYJbC, PHEPrHs, CBA3b HIHEPIHH C HUMITYJIbCOM,
COOTHOILLIEHUS DHEPIUM M Macchl. 3aKOH COXPAaHEHUS DHEPTUH—-UMIYJbCAa B PEIATUBUCTCKOU
MEXaHUKe. DHEPrus U Macca CUCTEMBI YacTull, 1e(hEeKT MacChl.

Konebanus

MexaHnueckue U 3JIeKTpUYecKrue KojaebaHus, yCIOBUs UX BOSHUKHOBEHUs. ['apMoHUYecKue
KoJIeOaHUs, UX OCHOBHBIE XapakTepucTUKU. CioxeHue KojnebaHuil. DHeprus npu rapMOHHUYECKUX
KoJeOaHusaX. 3aTyxaromye KojaeOaHwus, JorapuMUUECKHil TEKPEMEHT 3aTyXxaHus, JOOPOTHOCTb.
KonebarenbHblif KOHTYp. BbiHyXaeHHble KoneOanus. Pe3onanc. ['eHeparust He3aTyxaromux
koneOannii. Henunednrsle koJjieOanusa, aBTokosneOanus. Koiiebanus B CBSI3aHHBIX CHCTEMAX.
HeycroiiunBocTH Koje0aTeIbHBIX CUCTEM.

Ynpyrue BoJIHbI

Ynpyrocts, IIACTUYHOCTH M TMPOYHOCTh TBEPAbIX Ted. PacmpocTtpaHeHue konebaHuil B
ynpyro cpene. IIpomonbsHele M TONEpeYHBIE BOJHBI. YPAaBHEHUE IIJIOCKOM TapMOHUYECKOMN
Oerymieil BonHbl. BonHoBoe ypaBHeHHe. CKOPOCTb pacmpocTpaHeHHUs ynpyrux BojH. [lepenoc
SHEpPruM B BOJIHE, BEKTOp YMoBa. CTosuue BOJHBI, KoneOaHusi cTpyHbl. D ekt Jlomnepa. 3ByK,
XapaKTEepUCTHKH 3ByKa. YJbTpa3ByK W UHOpPa3ByK. HenuHeilHble BOJHBI, yJapHbIE BOJIHBI,
COJIUTOHBI.

IlepBoe Haya 10 TePMOANHAMHUKH

TepmoauHamMuueckre cucTeMbl. PaBHOBECHBIE M HEPAaBHOBECHBIE COCTOsHMSA. [lapameTpsl
COCTOSIHUS, YpaBHEHHUS cocTosHUs. OOpaTumble (KBa3HUCTaTHUECKUE) Mpolecchl. BHYyTpeHHSS
SHEpPrusi TepMOAMHAMHUYECKOM cucTteMbl. PaboTa u Teronepenaya, KOJIMYECTBO TEIUIOTHL. 3aKOH
COXpaHEHMsIT U IIPEBpALICHUS DSHEPruM TEPMOJAMHAMUYECKOM cUCTEMBI (IIEpBOE Hayajio
TEPMOJMHAMUKH). TEmIOeMKOCTh CHUCTEMBI, 3aBUCMMOCTb €€ OT THIa Ipolecca. YAelbHas U
MOJISIpHAs! TETUIOEMKOCTh. TeIIOeMKOCTh HEaIbHOTO ra3a Mpu U30XOPUYECKOM M M300apHuecKoM
nponeccax. IIpeacTaBieHHss O KBAaHTOBOM TEOPUM TEIUIOEMKOCTH Ta30B. DKCHEPUMEHTAIbHOE
OIpeZie/IEHUE TEMJIOEMKOCTH Ta3a.



BTopoe Haua/10 TepMOAUHAMUKHA

KagecTBeHHOE pa3nuune MpoIeccoB COBEPLICHHUS MEXaHUUYECKON pabOThl U TEILIONEpe1auu.
TerutoBeie Mamnabl. PopmynupoBku Tomcona u Kinayznyca BToporo Hadanga TEpMOJUHAMUKH U UX
skBUBajIeHTHOCTh. [{ukn KapHo u Tteopemsl Kapno. Tepmoaunamuueckas mkana TeMIEpaTrypsl U
SMIMPHUYECKUE ILIKAJIbl TeMIIepaTyp. TepMoauHamMuueckoe onpenenenue suTponuu. Heobpatumele
npoueccbl. HepaBenctBo Kiaysuyca. Bropoe Hayano TepMOAMHAMHKHA KaK 3aKOH BO3pacTaHHUs
SHTPONUHU IPU HEOOpaTHMBIX MpOLECCax B TEMJIOU30JIMPOBaHHOM cucteme. CTaTUCTHUYECKH
XapakTep HEoOpaTMMOCTH  pEAJbHBIX MAaKpOCKOIMHMYECKHUX MpoleccoB. Bropoe Hauaio
TEPMOJIMHAMMKH B IPUMEHEHUH K HEPABHOBECHBIM IpoleccaM. Kunernueckue (a3oBble nepexosl.
ITpoueccsl caMoOpraHu3alyy B yCIOBUIX, JATEKUX OT TEPMOJAUHAMUYECKOTO PAaBHOBECHS.

SIBJjieHus1 mepeHoca

Xaotuyeckoe IBWKeHHE MoJeKkya. CpeaHss JuiHa cBOOOIHOrO mpolera u cpeaHee BpeMms
cBOOOHOrO Mpobera MoJieKyJl ra3a. PaBHoBecHast QGyHKLHUs paclpesieleHnss MOJIEKYJ M0 JJIMHAM
cBobomHOrO mpobera. Juddysus, BHyTpeHHee TpEHHE H TEIUIONPOBOJHOCTh Ta30B. OCHOBBI
MOJIEKYJISIPHO—KUHETHUECKOW TEOPHH SBJICHUN NIEpeHOoca B Ta3ax B JIMHEHHOM NPUOIMKEHUH, CBA3b
Mexay kKoddduuuenramu nepenoca. Auddysus monekyn u npeiid B CHIOBOM mole, MOHITHE O
HOJBMKHOCTU MoJiekyid. Cs3p Mexay koddduuuenrom nuddy3uu U NOABMKHOCTBIO, GopMya
OitHmreitna. HecrammonapHelie siBIIGHUSI TIEPEHOCA B Ta3ax. BpeMms ycTaHOBIEHUS CTallHOHAPHOTO
(paBHOBECHOI'0) COCTOSTHUS B ra3ax.

OcHoBHbBIE 10JI0KeHHUS CTATUCTHYECKOH GU3NKHN

CraTucTuyeckoe OMMCAaHue CHCTEM M3 00JbLIOro uucna yactul. OyHKUus pacrpenesieHus
BEPOATHOCTH M CpEAHME 3HaueHUs (U3UYECKUX BEIUYMH. DJIEMEHTApHbIM BBIBOJ OCHOBHOTO
YPaBHEHHUsI KMHETUUYECKOM Teopuu razoB. CpelnHss SHEprus MOJIEKYN U TeMieparypa. MaeanbHslii
ra3. Pacnpenenenne ™onekyn 1o ckopoctsM, onbiT Iltepna. bapomerpuueckas Qopmyia.
Ancam6mu ['m60ca. Kanonwueckoe wu Oomblioe KaHOHWYECKoe pacmpeneneHus [ub0Oca.
Pacnpenenenus boze—Ditnmreitna, ®epmu—/lupaka.

NneanbHblie 1 peanbHble raspl. 2Kuakocru. @a3oBbie nepexoabl

WneanbHblil ra3, ypaBHEHHE COCTOSIHUS UJ€AIbHOTO rasa. M3omnporieccsl B naealbHOM rase.
PeanbHuble rasel, ypaBHeHue Ban—nep—Baansca. M3orepmsl Ban—nep-Baansca u Onuproca,
MeTacTaOuibHble cocTosiHusA. Kputudeckoe coctosHue. Dddext xoynsi—TomcoHa, CKUKEHUE
ra3oB. Pa3nenenue cucremsl Ha Qa3bl. PaBHoBecue (a3. Iuarpamma cocrostuus. TpoitHast Touka.
Kunkoct. OcoOEHHOCTH CTPYKTYPbI, XAOTUYECKOTO JIBUKEHUS U SBJICHUI MepeHOoca B KUAKOCTSX.
IToBepxHOCTHOE HaTsKeHUE. Pa30BbIE IEPEXOABI )KUIKOCTb—TBEPIOE TEIO.

JJIeKTpuYecKoe 1moJie B BAKyyme

Onexrpuueckue 3apsaasl. 3akoH Kynona. HanmpsskeHHOCTB 3JIEKTPHUYECKOTO OIS U €IUHULIBI
ee usMmepenus. Cynepnosunusi snekTpudeckux mnoieil. Teopema I'aycca. uddepenunanbHas
¢dopma teopemsl I'aycca. HezaBrucuMocTh paboThl 3IEKTPOCTATUYECKUX CHII OT MyTH. [loTeHnuan.
VpaBuenue Ilyaccona. Metoapl u3mepeHus pa3HOCTH MOTEHIMaNoB. [lone aumosns, 3apssKeHHOMN
IUIOCKOCTH, PABHOMEPHO 3apsKEHHOMN CQephl.

IIpoBOAHUKH B JIEKTPHYECKOM IOJIE

Paznuune Mexay MpOBOJHUKAMM U M30JsATOpamMu. M30bITOUHBIE 3apsbl B MPOBOJHHUKAX,
ycioBusi uX paBHoBecHs. [IpOBOJHMKM BO BHEIIHEM 3JIEKTpOCTaTUYeCKOM mose. Pacmpenenenue
3aps0B 0 TOBEPXHOCTH IPOBOJHUKA M DJIEKTPUUYECKOE Iojie BOJM3M €ro IOBEPXHOCTH.
ONIEKTPOEMKOCTh  MpoBoaHMKA. KonHpaeHcaropsl, 1uiockuil — koHAeHcarop.  CoennHEHMs
KOHJEHCATOPOB. MeToapl M3MEpEHUs IEKTPOEMKOCTH. DHEPIUsl 3apspKEHHOrOo KOHJIEHCATOopa.
DHeprus v IIOTHOCTh SHEPTHH JIEKTPUUECKOTO MOJIS.

JM3JIEKTPUKH B 3JICKTPHYECKOM T0J1e

JIM3IIeKTpUK BO BHEIIHEM dJeKTpudeckoMm nose. llomspusanus audnexrpuka. CBa3aHHBIE
IIOBEPXHOCTHBIE 3apsbl. BekTop anexTpuueckoil nonspusanuu. HanpsKeHHOCTh JIEKTPUYECKOTO
MOJSl W BEKTOP DJIEKTPUYECKOW HMHAYKIMU B IHMAJIEKTpukax. Teopema [aycca mis BekTopa
AIIEKTPUUYECKON MHAYKLUMHU B MHTETrpalbHOW U nuddepennmanbHoil Gopmax. ['paHUUHBIE YCIOBHS
JUIs. BEKTOPOB HAINPSDKEHHOCTHM M MHAYKLIHH DIIEKTPOCTATUYECKOTO IIOJIS B JUDIICKTPUKAX.
MexaHu3Mbl TOJSIPU3ALMHA  AUIIEKTPUKOB. [Ibe303pdext u nuposdpdext. CerHeTo’neKTPUKH.
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DJIEKTPETHI.

DJIeKTPUYECKH i TOK

Tok NpPOBOAMMOCTH, KOHBEKIIMOHHBIH TOK M TOK CMEIIEHHs. BekTop IIOTHOCTH TOKa
MIPOBOJIMMOCTHU U TOKa CMEIICHHUS, Cujla Toka. JIMHUU TOKa, UX 3aMKHYTOCTb. DJIEKTPUUECKUN TOK B
CBEPXIPOBOJHUKE. Y CIIOBUS MOAJEPKAHUS ITOCTOSTHHOTO TOKA B LIETIM C CONPOTHUBICHHEM. 3aKOH
OmMma B MHTErpaibHON (QopMe IJIs MACCHMBHOTO M aKTUBHOTO YYAacTKOB ILIETIM W 3aMKHYTOU IEIH.
ONEeKTpOABMKYIAass CHJIa W HanpsbkeHue. 3akoH Owma B guddepeHumanbHoit  hopme.
PasperBnennbie nenu, npaBmwia Kupxroda. IlpeBpamienue sHepruv B 1€ MOCTOSHHOTO TOKA,
3akoH [[xoyna—JIenna.

I[Ipupona 371eKTPHUYECKOro TOKA B 3JIeKTPOJINTAX, a3aX U BaKyyMe

OnekTpruyeckas JAMCCOLMALMS  HMOHHBIX  MOJIEKYJ B pactBopax. IIpoBoaumocts
MEeKTpouTOB. 3akoH Owma. Dnektponu3, 3akoHbl Dapazges. ['aabBaHHYECKUE D3JIEMEHTHI U
akkyMyssiTopel.  Monuszanmss ra3oB.  HecaMocrosTenbHBIM — Tra3oBbld  paspsia. Y CIOBUS
BO3HUKHOBEHHUSI CAMOCTOSATEIILHOTO Ta30BOro paspsiaa. BonpTammepHas xapakTepuCTHKa Ta30BOTO
pa3psiia HU3KOro JaBiieHus. Buibl pa3psioB, ycioBus ux ocyuiectBieHus. [InazmMmennoe coctosiHue
BelllecTBa (MpUMEpbl B TMPUPOJAEC UM TEXHUKE). YCIOBUS CO3JaHUSA TOKa B BaKyyMe.
TepmoanexkTponHass smuccus. 3akoHbl borycmaBckoro—Jlenrmiopa u Puuapnacona—/lemmana.
DIIEKTPOHHBIE JIaMITbl. ABTORJIEKTPOHHASI SMUCCHUS.

MarsuTHoe 1moJjie CTAMOHAPHOI0 TOKA

B3anmoaeiicTBre IBUKYIIMXCS 3apsi0B, B3AUMOJICHCTBHE TOKOB. PelsiTUBHCTCKAs pupoaa
MAarHUTHOTO B3aUMOJEHCTBUS. BekTop MarHUTHOM WHIYKUMM U BEKTOP HAINPSKEHHOCTH
MarHuTHOTO 1oJjsi. 3akoH buo—CaBapa—Jlamnaca. MaruutHoe 1moje npsMOJIMHEHHOT0, KpYyrOBOTO U
COJICHOMJJAIbHOTO TOKOB. 3aKOH MOJHOT0 TOKa. BUXpeBoil XxapakTep MarHUTHOIO 1oJjsi. BeKTopHBbIi
MOTEHIIMA MAarHUTHOTO 1OJIs1. JIeiiCTBME MAarHUTHOTO MOJISl HA MMPOBOJIHMK C TOKOM, 3aKOH AMIiepa.
OrnpeneneHne eIMHULIBI CUIIBI TOKa. MOMEHT CuJl, JE€HCTBYIOIIMX Ha 3aMKHYTBHIM TOK. MarHUTHBIN
MoMeHT. PaboTa u mpeBpallieHus SHEPTHH MPU MePEMEIIEHUN MTPOBOIHUKA C TOKOM B MAarHUTHOM
10JIe, IPUMEHEHNE B TEXHUKE.

JABuKkeHMe 3apSIKEHHBIX YACTHUIL B JIEKTPUYECKUX U MATHUTHBIX MOJISIX

Cuna Jlopenma. JIBr>keHHe 3apsKEHHOM YAaCTHUIBI B OJHOPOJHBIX 3JEKTPUYECKOM H
MarHUTHOM TIOJISIX, JBMKEHUE B CKPEIICHHBIX M TMapaJUIEIbHBIX AJICKTPUYECKOM U MarHUTHOM
noyisix. Merozbl onpeneneHusl yAeabHOro 3apsaaa 3iekTpona. OnpeneneHue Macchl aTOMOB, Macc—
CHEKTPOMETp. YCKOPUTENN 3apsKEHHBIX YacTHIl. DJIEKTPOHHO—IY4YeBbIe MPUOOPHI: ocLuiuIorpad,
AJNIEKTPOHHBIA MUKPOCKOIL.

DJIEKTPOMATHUTHASA UHAYKUIMS

SIBneHue HIEKTPOMATHUTHOM MHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOW MHAyKuuu Dapanes,
npaBuio Jlenma. [IpuHIMI OTHOCHUTENBHOCTH B TPUMEHEHHUU K SIBJICHUIO AJIEKTPOMArHUTHOMN
uHaykauud. Teopust MakcBemnia Jisi  sIBIIGHHMSI DJIEKTPOMAarHUTHOM WHAYKIMU. beratpoH.
CamouHayKIMsi ¥ B3auMOMHAYKIMs. MHIyKTUBHOCTh. JKCcTpaTtoku. Toku Dyko. CKuH—-HIPGEKT.
OHeprusi W IUIOTHOCTh SHEPrUM MarHuTHOro mnojis. [IpakThueckoe HCMOIb30BAHME SIBJICHUS
AIEKTPOMArHUTHON WHIYKITHH.

IHony4yeHne U CBOMCTBA KBA3MCTALIHOHAPHOIO IIEPEMEHHOI0 TOKA

[IpuHnun molydeHHus] KBa3HCTAIMOHAPHOTO TIEPEMEHHOTO TOKa W €ro MPaKTHYEeCKOe
ocymectBienne B reHeparopax. JJIC reneparopa. TpeOoBaHWe K CHHYCOUJAIBHOCTH.
D¢ dekTuBHbIE 3HAYEHHUs TMEPEMEHHOT0 TOKAa W HampsbkeHus. BekTopHbie mauarpammel. [lomHoe
COTPOTHUBIICHUE IIETIH TIEPEMEHHOT0 TOKa. MOIIHOCTh B IIEMH MepeMeHHOro Toka. Koaddumuent
MomHocTH. Tpexdas3ubiii Tok. BkitoueHue 3Be3nod U TpeyrosbHUKOM. (Da3oBble W JMHEHHbIE
XapaKTepUCTHKH, X u3mepenue. KonebarenbHblit KOHTYp. Pe3oHaHc HampshKeHUI U TOKOB B IIETH
MepeMEHHOro ToKa. CBsI3aHHBIE KOHTYPHI.

JIeKTPOMATHUTHBbIE BOJHBI

VYpaBHenuss MakcBesia AJisl 3JIGKTPOMAarHMTHOTO MOJIsE B Bakyyme. BOJIHOBOE ypaBHEHHE.
Pemienre BOTHOBOTO ypaBHEHHUS B BUJIE€ TUIOCKUX JIMHEHHO MOJISIPU30BAaHHBIX BOJH. [lonepeuHocTh
JJIEKTPOMAarHUTHBIX  BOJH B Bakyyme. BonHoBoe mone  KkoseOmiomerocs — JUMOJS.
DNEKTPOMarHuTHbIE BOJIHBI B Cpe€lle, CKOPOCTh PACHPOCTPAHEHUS U TOKa3aTelb MPEIOMIICHUSI.
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[I1OTHOCTH SHEPrUM M HUMITYJIbCA JJIEKTPOMArHUTHOW BOJIHBI, BekTOp IloiiHTMHTA. da3zoBas u
rpynmnoBasi ckopocTH. Illkama 371eKTpOMarHUTHBIX BOJH. MeETOABI MOJydeHHs W OOHapy>KeHus,
IIPAKTUYECKOE UCIOIb30BAaHUE IJICKTPOMArHUTHBIX BOJIH Pa3IMYHBIX JHANIa30HOB.

OcHoBHbIE NpeacTaBJIeHUs Jy4eBoil (TreoMeTpUu4eCcKoil) ONTHKH

OtpaxkeHue W IpPEIIOMIICHUE CBETa IIPU IEPEXOAE 4Yepe3 IpaHully pasaeiia IBYX Cpen.
Dopmyinel Ppenens. SAenenue bproctepa. [lonnoe BHyTpenHnee orpaxkenue. [lpubnmkenue myueBon
(reomeTpu4eckoil) ONTHUKHU. 3aKOHOMEPHOCTH NPEIOMIIEHUS CBeTa IPU HPOXOXKICHUU 4Yepe3
cepudecKylo TpaHUIly pas3ziena ABYX cpel. 3aKOHOMEPHOCTH (HOpMUPOBAHHS M300paskeHUs MpH
IPOXOXKJICHUHN T'OMOLIEHTPUYECKOro IydKa d4epe3 cepudecKyr TIpaHMLly IBYX cped. ToHKHe
mua3bl.  Cdepuueckue 3epkana. M3o0pakeHuss B chepUyecKHX 3epKajax M TOHKUX JIMH3AX.
Ontuueckne cuctembl. AOeppauuu  onThyeckux cucreM. Omnruyeckue npuOOpel, UX
XapaKTEPUCTHKHU U POJIb B IO3HAHUH 3aKOHOMEPHOCTEHN OKPY’KAIOILIET0 MUPA.

HNuTepdepennus BOJIH

[TpuHIMN cyneprno3unuy. YCIoBHs HAOMIOAEHUS yCTOWYMBOW KapTHHBI MHTEPQEPEHIIHH.
BpemeHnHas 1 IpoCTpaHCTBEHHAs! KOTEPEHTHOCTh. Peann3anysi KOrepeHTHbIX HCTOYHUKOB B ONTHKE.
WuTepdepomerpsl, X NMPUMEHEHHE B MU3MEPHUTEIBHON TEXHUKE U B (PU3MUECKUX HCCIICIOBAHHUSX.
MuoronyueBass uHTepdepeHuus. IlpocBerssiomne M BBICOKOOTPAXKAIOIINUE JIUIEKTPUUYECKHUE
HOKPBITHS, HHTEP()EPEHIIMOHHBIE CBETO(UIBTPHI.

JAundpakuus BOJIH

[Mpunnun I'roiirenca—®penens. Cesi3p MEXIy ABICHUSAMU AUGPAKUUA U UHTEPHEPECHITUH.
Meton 308 @penensa. Audpakuus Openens ot npocreimux nperpai. dudpakuus OpayHrodepa.
JudpakumonHas pemerka U ee MPUMEHEHNE B CIIEKTPOCKONHHU. [Iudpakiius peHTTeHOBCKUX JTydei
U PEHTTeHOCTPYKTYPHBIH aHanu3. BiusHue nudpakuum Ha pa3pelarollylo ClIOCOOHOCTb
ONTUYECKUX NPUOOPOB, Teopusi Ad0e. [lonsTue o rojgorpaduu.

PaBHoBecHOe (TeNI0BOE) H HEPAaBHOBECHOE (JIIOMHHECHCHINS, J1a3epbl) H3TyYeHHs

3axon Kupxroda. YepHsle, cepble U OKpalleHHble Tena. 3akoHbl CtedaHa—bonplMaHa U
Buna. 3akon wu3nyuenust Ilnanka. PaBHOBecHoe pacmpenenenue ¢oroHoB. Onruyeckas
nupoMerpus. HepaBHOBecHble u3myueHus. Buabl, MexaHM3M U CBOMCTBA JIFOMUHECLIEHIIUU.
[TpuMeHeHHEe JIOMUHECHEHUIUU (JTFOMMHO(OPHI, JIOMHUHECLUEHTHBIN aHalnu3, HNCTOUYHUKU CBETA).
BoinyxknenHoe usnyuenue. MHBepcus HacenenHoctedl ("oTpunarenpHas TemmepaTrypa') U METOJIbI
ee noxydeHus. Jlazepsl U X IpUMEHEHUE.

B3anMmopeiicTBue cBeTa ¢ BelleCTBOM

IloTepu cBeTa mpu NpoOXO0KAEHUM uyepe3 BemecTBo. OTpaxkenue csera. [lonsgpuzanus csera
npu oTpaxeHuu. PaccesHue cBera (paneeBckoe M KomOuHauuoHHoe). [lornomenue caerta.
CryiomiHele M JIMHEHYAThIe CIIEKTPHI noraouenus. ucnepens ceera. CBsA3b MEXAY AUCIIEPCUEN U
noriouieHueM. Ilpocteiimias snekTpoHHas Teopust naucnepcuu. HopmanbHas W aHOMallbHas
aucriepcus. [IBoriHOoe sywenpenomieHue. BpaieHue ImockocTH mnossipuzauuu. Henuneinsle
ONTHYECKUE SBJICHUSI.

KBaHTOBBIC CBONCTBA 3JICKTPOMATHUTHOIO H3/1y4YeHUSs

KBaHTOBBIII XapakTep NpPOIECCOB HU3TyYeHUS M MOTJIOLIEHUs cBera. M3myueHue raszos,
IUIa3MbI U TBEPJBIX TeJ, MEXaHU3MBbI €ro Bo30yxaeHus. JInnelyarsie (aTOMHbIE U MOJIEKYJISIPHBIE)
U CIUIOIIHBIE CHeKTpbl. BHemHuii u BHyTpeHHMH ¢GoTorddekr. YpaBHeHue DiHIITEHHA.
@DOTOINEKTPUUECKUE TNPUEMHHUKH  HU3JIy4EHHUs, DJICKTPOHHO—ONTHYECKHE IpeoOpa3oBaTelu.
PentrenoBckue Jsiyun. TOpMO3HOE U XapaKTEPUCTHUECKOE PEHTIEHOBCKOE H3IydeHue. DPdekt
KomnroHna.

BoJiHOBBIE CBOIiCTBAa MUKPOOOHEKTOB

l'unoresa ne bpoitng. OnbiTel mo TUGPaKUIUU DIEKTPOHOB M JAPYTUX MHUKPOYACTHIL.
Kopnyckynspao—BosiHOBoHM ayanu3M. CooTHONIEHHs HeomnpeaeneHnoctel I 'eizendepra. BomHoBas
¢ynkuus. Ypasuenue lllpenunrepa. CranuoHapHbIE COCTOSHHS. DJEKTPOH B TNPSAMOYTOJBHOM
MOTEHITUATBHOM siMe. B3auMoaeiicTBe MUKPOOOBEKTOB C TOTCHITHATBHBIM 0aphepOM, TYHHEIbHBIHN
¢ dexT. KBaHTOBBIN rapMOHUYECKUN OCHMIIIATOP, KBAHTOBBIN poTaTop. KBaHTOBaHUE (PU3HUECKUX
Benn4rH. KBaHTOBBIC YKCIIA.

KBaHTOBBIC IpEACTaBIEHUS O CTPOEHHH aToMa. BoroponononodHbie aTOMBI



Omneitel Pe3epdopna. [lnanerapuas moaens atoma. Teopust bopa. CranioHapHbIE COCTOSHUS
BOJIOPOJIONIONOOHBIX aTOMOB: ypaBHeHue llIpeaunrepa, BOJHOBbIE (QYHKIIMN, KBAHTOBAaHHE SHEPTHU
U MOMEHTa HMMITyJbca, KBaHTOBbIe umcia N, |, m. Kiaccudukarus cTalmoHapHBIX COCTOSHHU.
[IpaBuna orbOopa mpu KBAaHTOBBIX ONTHYECKUX Tmepexonax B arome. CHEKTpbl HUCHYCKaHUS WU
MOTJIOIIEHHS] aTOMAPHOTO BOAOPO/1a, CIEKTPAJIbHBIE CEPUU.

MHoro3aexkTpoHHbIe aToMbl. Tabauna MenjeseeBa

[TpuHIMI TOXIECTBEHHOCTH MUKPOOOBEKTOB B KBaHTOBON MexaHuke. CriiH. PepMHOHBI U
0030Hb1. [Ipunmun Ilaynu. Atom remnus. CTpyKTypa M 3allOJIHEHUE JJIEKTPOHHBIX 000JIOYEK B
aToMax, mepuojuyeckas cucreMa syeMeHToB MeHaeneeBa. OpOUTaNbHBIN, CIIMHOBBIM U MOJHBIM
MOMEHT aroma. CHeKTpajabHbleé TEPMbI. OJIEKTPOHHBIE COCTOSHUSI M ONTHYECKHE CIIEKTPBI
MHOT'0O3JIEKTPOHHBIX ATOMOB. XapaKTEPUCTUUECKUE PEHTICHOBCKUE CHEKTPhI, 3aKOH Mo31u 1 ero
IIPUMEHEHHUE JUIsl YCTAaHOBJIEHUSI aTOMHOT'O HOMEPA JJIEMEHTA.

OcHOBHBIE CBOIICTBA aTOMHBIX siIep

Crpoenue simpa. Hykinonsl u ux cBoictBa. CuibHOE, SIIEpHOE, B3aMMOJICUCTBHE U €TI0
OCOOCHHOCTH. OJHeprusi cBsizu snep, nedekr Maccel. KamenpHas wmonenb siapa. Dopmyna
Baiinzekkepa ansi 3HEpruu CBs3M sAnep. Marmdeckue sapa W 000J04YeyHas MOAETb sijipa.
O606mmenHas Mmozenb u Moaens @epmu—I aza s TskenbIx aaep. Juarpamma cTabUIbHBIX S7ep.

Pacnan siapa. SInepHbie peakuuu

PannoakTMBHOCT M 3aKOHOMEPHOCTH paJUOAKTUBHOIO pacrnaja. [lpaBuna cmemieHus u
pannoakTHBHBIE ceMeicTBa. Jlo3umerpus. 3akoHOMEpHOCTH anb(dha—pacnana, TyHHEIbHBINH 3 deKT.
Buner u 3akoHoMepHOcTH OeTa—pacmana. Bo3OyxIeHHOE COCTOsIHHE siep M raMMma—HU3lIydeHue.
DOddexr Meccbayrpa. HckyccTBeHHas paauoOaKTUBHOCTH. SIIepHBIE pEakUUu W WX BUJBL
KonkpeTrHsle npumepbl pacuera OanaHca SHEPrMM TpU SACPHBIX peakiusx. TpaHcypaHOBBIE
aneMeHTsl. Jlenenue Tsokensix saep. Pons HelWTpoHOB. Peaknmm cuHTesa serkux saupep. SnepHas
DHEPreTHKA.

JJieMeHTapHbIe YacTHLbI

McTOYHMKM TIOTOKOB JJIEMEHTapHbIX 4YacTHll. MeToapl perucTpalv M HU3MEpEHUs
apaMeTpoB  3JEMEHTAPHBIX  YacTULl.  DJEMEHTapHble 4YacTULbl M  (QyHJaMEHTaJbHbIE
B3auMmojieiictBua. CrabuibHble M HecTaOWIbHblE 4YacTUIBl. YacTUIbI M aHTHYACTHLIBI.
CoBpeMeHHbIe MOAXOAbI K KiIaccU(PUKAIMKU dJIeMeHTapHbIX YyacTull. KBaHTOBBIE uncna (3apsioBble
U CIIMHOBBIE) M POJb CUMMETPUM B KJIACCHU(PHUKAIMKU YacTHll. JIenToHBl M aApoHBI (ME30HHBI,
O6apuonsl). KBapkoBas cTpykrypa aapoHoB. [loHsTtue o kBaHTOBOH XpomoanHamuke. KBapk—
JETITOHHAsl CTPYKTypa MaTepHajbHBIX OO0BEKTOB. IIposiBlIeHHE 3aKOHOMEPHOCTEH 3JIeMEHTapHBIX
YaCTHUIl B CTPYKTYpE U 3BOJIIOLMHU BeeneHnnoi.

OcHoBHBIE NPeICTaBJICHUs 0 CTPOCHUH H 3BOTIONNH Beenennoi

OcHoBHble MeTOABl HuccienoBaHus Bcenennoil. Mepapxus macmitaboB U CTPYKTYpPHBIX
oOpa3oBanuii Bo Bcenennoil. 3akoH XaO0yia pa3OeraHus rajJakTHK. PenuKTOBOE H3ITydeHHeE.
CrangaptHas monenb Bceenennoi. HecranmonapuHocte Bceenennoi, monens bosbiioro BispsiBa.
3aKOHOMEPHOCTH HBOJIIOLMU 3Be3/1. OCHOBHBIE NPEJICTABIECHUS O IPOUCXOXKAECHUU W HBOJIOLUU
Connua u ConHeuHoM maHeTHON cucTeMbl. Poib ¢pu3nuecknx 3akoHOMEpHOCTEN B (POPMUPOBAHUU
IIPEJICTABICHUA O CTPOCHMM U HBOJIIOLIMU IJIAHETHI 3eMJIsl, 3apOKIECHUU M 3BOJIOLUHU KU3HU HA
3emute.

Pexomenayemasi iureparypa

Ocnosnas numepamypa

1. CuByxun, JI. B. O6mmii kypc ¢pusuku: yuedHoe mocodue: B 5 tomax / Jl. B. CuByxun. — 6-e
u3., crepeor. — MockBa: DU3MATIINT, 2020 — Towm 1: Mexanuka — 2020. — 560 c. — ISBN
978-5-9221-1512-4. — TekcT: 3neKTpOHHBIN// JlaHb: 31eKTPOHHO-OMOIMOTEYHast CUCTeMa. —
URL: https://e.lanbook.com/book/185713 (mata o6pamenus: 17.05.2023). — Pexxum gocryna: ais
aBTOPU3. IIOJIL30BATEIICH.

2. Cusyxus, [[. B. O0muii kypc ¢pusuku: yuedHoe mocodbue: B 5 tomax / JI. B. CuByxun. — 6-¢
u3l., crepeor. — MockBa ®U3MATIINT, 2021 — Tom 2: TepMmoauHaMMKa U MOJEKYJSpHAS
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¢uzmka — 2021. — 544 c. — ISBN 978-5-9221-1514-8. — Tekct: snekTpoHHblid // JlaHb:
ANIEKTpOHHO-OMOMMoTeunass cucrema. — URL:  https://e.lanbook.com/book/185719  (mata
obpamenus: 17.05.2023). — Pexum goctyna: AJiss aBTOPHU3. MOJIb30BaTEICH.

3. CuByxun, /. B. O6muii xypc ¢usuku: yuedbnoe nocodbue: B 5 tomax / . B. CuByxun. — 6-¢
u3., crepeotr. — MockBa: PUSMATIINUT, 2020 — Towm 3: DnekrpuuectBo — 2020. — 565 ¢. —
ISBN 978-5-9221-1643-5. — Tekct: 31ekTpoHHBIN // JlaHb: 3JeKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/185725 (mata obpamenus: 17.05.2023). — Pexum gocrtyma:
JUIsL aBTOPHU3. T10JIb30BaTEIICH.

4. CusyxuH, J[. B. O6muii kypc pusuku: yaedHoe mocodue: B 5 tomax / J[. B. CuByxun. — 3-e
u31., crepeor. — MockBa: PUIMATIIUT, 2020 — Towm 5 : Atomuas u sinepnas pusuka — 2020.
— 784 ¢. — ISBN 978-5-9221-0645-0. — Tekct: anekTpoHHbd // JlaHb : 3JIEKTPOHHO-
oubmuoreuynass cuctema. — URL: https://e.lanbook.com/book/185730 (mata oOpamieHus:
17.05.2023). — Pexum qocTyIa: Ijisl aBTOPHU3. TOJIb30BaTEIIEH.

5. AncenbMm, A. 1. BBenenue B TEOPUIO MOIYIIPOBOIHUKOB: yaeOHOe mocodue / A. M. AHcensM. —
4-e m3n., crep. — Cankt-IlerepOypr: Jlanp, 2022. — 624 c. — ISBN 978-5-8114-0762-0. —
TexkcrT: AIEKTPOHHBIN// Jlanb: JIEKTPOHHO-OMOIMOTEIHAS CUCTEeMA. — URL:
https://e.lanbook.com/book/212255 (matra oOpamenus: 17.05.2023). — Pexum npocryma: st
aBTOPU3. IIOJI30BATEIICH.

6. Enudanos, I'. . ®uzuka tBepaoro tena: yuedHnoe nocodue / I'. M. Enudanos. — 4-e uzn., crep.
— Canxr-IletepOypr: Jlans, 2022. — 288 ¢. — ISBN 978-5-8114-1001-9. — TekcT: 37I€KTPOHHBIN
// Jlanb: snexTpoHHO-OMOMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/210671 (nata
obpamenust: 17.05.2023). — Pexum goctyna: AJis aBTOPHU3. MOJIb30BATEICH.

Hononrnumenvuas iumepamypa
1. CaBenneB, . B. Kypc oOmieit ¢usmku: ydyebHoe mocobue ans By3oB : B 5 Ttomax / U. B.
CaBenbeB. — 7-e m3a., crep. — Cankrt-IlerepOypr: Jlanp, 2022 — Towm 1 : Mexannka — 2022. —
340 c. — ISBN 978-5-8114-9196-4. — Tekct: 351eKTpoHHBIHN // JlaHb: 31eKTpOHHO-0MOIMOTeYHAs
cucremMa. — URL: https://e.lanbook.com/book/187811 (mata obpamenus: 17.05.2023). — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BATENEH.
2. Cagenbes, 1. B. Kypc obmieit ¢pmsuku. B 5 1. Tom 2. DIeKTpu4ecTBO W MarHeTH3M: ydeOHOE
nocobue ans By3os / 1. B. CaBenbeB. — 6-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 344
c. — ISBN 978-5-8114-9248-0. — Texkct: >nekTpoHHBIH // JIaHb : 3JEKTPOHHO-OHOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/189298 (nata obpamenus: 17.05.2023). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINIECH.
3. CasenbeB, 1. B. Kypc oOmeit ¢usuku: ydebHoe mocobue st By30B: B 5 Ttomax / M. B.
CaBenbeB. — 6-¢ m3j., ctep. — Cankr-IlerepOypr Jlanb, 2022 — Towm 3: MonekyinspHas Gu3nKa U
tepmonuHamuka — 2022. — 212 ¢. — ISBN 978-5-8114-9197-1. — TekcT: 3neKTpoHHbIH // JlaHb:
ANEKTPOHHO-OMOMMoTeunast cucrema. — URL:  https://e.lanbook.com/book/187739  (mara
oOpamtenus: 17.05.2023). — PexxuMm poctymna: i aBTOPU3. MOJIb30BaTEICH.
4. CasenwveB, . B. Kypc obmeli ¢usuku: ygeOHOe mocobue ayis By3oB: B 5 tomax / WM. B.
CagenbeB. — 6-¢ uzn., crep. — Cankr-IlerepOypr: Jlanb, 2022 — Towm 4: Bonubl. Ontuka — 2022,

— 252 c¢. — ISBN 978-5-8114-9198-8. — Tekcr: oanekTpoHHbIH / JlaHb: 31IEKTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/187737 (mara oOpamieHus:
17.05.2023). — Pexxum qocTyma: ajs aBTOPH3. TOJIb30BaTeNeH.

5. Cagenbes, . B. Kypc obueit ¢pusuku: yuebHoe nocobue: B 5 tomax / M. B. CaBenbeB. — 5-¢
u3n. — Cankrt-IlerepOypr: Jlans, 2022 — Towm 5: KBantoBas ontuka. AtomHas ¢usuka. Ousnka
TBeporo Tena. Pu3uKa aTOMHOTO sJIpa U 37aeMeHTapHbIX yactul — 2022. — 384 ¢. — ISBN 978-
5-8114-1211-2. — Texkcr: snekTpoHHBIN // JlaHb: 3MeKTpOHHO-OMOMMOTeUHass cuctema. — URL:

https://e.lanbook.com/book/210611 (mata oOpamenus: 17.05.2023). — Pexum nocryma: st
aBTOpU3. MOJIb30BATEIICH.

6. Uponos, W. E. KBanroBas ¢usuka. OcHOBHBIE 3akoHBL: ydeOHoe mocobue / WM. E. Upomos;
xynoxHuk H. A. Jlosurckas, H. A. HoBak. — 8-e¢ u3n. — Mocksa: Jlaboparopust 3nanmii, 2021. —
261 c. — ISBN 978-5-93208-517-2. — Tekct: >nekTpoHHbIH // JlaHb : 31eKTpoHHO-0MOIHOTeYHAs
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cucremMa. — URL: https://e.lanbook.com/book/172249 (mata o6pamenus: 18.05.2023). — Pexum
JOCTyTA: JIJIsl aBTOPH3. MOJTh30BaTEICH.

7. Uponos, U. E. ®uzuka makpocucreM. OCHOBHBIEC 3aKOHBI: yueOHOe mocooue / M. E. UpomoB. —
8-e m31. — Mocksa: Jlaboparopus 3Hanwmii, 2020. — 210 ¢. — ISBN 978-5-00101-826-1. — Tekcr:
AJICKTPOHHBIN // Jlann : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/135536 (mara oOpamenus: 18.05.2023). — Pexum ngoctyma: st
ABTOPH3. MTOJIb30BATEIICH.

8. Uponos, U. E. BonHosslie nporeccel. OcHOBHBIE 3aKOHBL: yueOHOe nocodue / U. E. UpoxgoB. —
8-e 3. — Mocksa: Jlabopatopus 3Hanui, 2020. — 266 ¢. — ISBN 978-5-00101-673-1. — Tekcr:
AJIEKTPOHHBIN // Jlanp : AJIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/135487 (nmara oOpamenms: 18.05.2023). — Pexum pocryma: ajs
aBTOPU3. II0JI30BATEIICH.

9. Uponos, U. E. Mexanuka. OcHoBHBIE 3aK0HBI: yueOHOe mocooue / Y. E. Uponos; xymoxxauk H.
A. Jlosunckas. — 15-e u3n. — Mocksa: Jlabopatopus 3uanmid, 2021. — 312 ¢. — ISBN 978-5-
93208-519-6. — Tekct: ameKkTpoHHBIN // JlaHb : AMEKTpOHHO-OMOMMoTeYHas cucrema. — URL:
https://e.lanbook.com/book/172250 (mata oOpamenus: 18.05.2023). — Pexum mgoctyma: uist
ABTOPH3. MOJIb30BATEIICH.

10. HUpomos, U. E. Dnexrpomarnernsm. OcHOBHBIE 3aKOHBI: yueOHoe mocobue / U. E. Mpomnos;
xynoxkuuk H. A. Jlogunckasa. — 12-e u3ng. — Mocksa: Jlaboparopus 3uanmii, 2021. — 322 ¢. —
ISBN 978-5-93208-520-2. — Tekcrt: anektpoHHbIH / JIaHb : 37IEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
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Kputepuu onieHuBaHus 0TBETA
OtBeT abuTypueHTa oreHuBaeTcs no 10-6amibpHOM 1miKane, rae MakcuManbHbIi 6amt — 10,
MUHUMAJTBHBIN TIPOXOIHOM Oamt — 3.

Hlkana Kpurepun

[TocTynaronuit

° CBOOOMHO BJIaJEeT TEOPETHYECKUM MaTepHalioM, JaeT

TIOJIHBII pa3BepHYTHIM OTBET Ha BCE BOMPOCKHI OMIIETa;

. JIEMOHCTPHPYET BBICOKHIT YpOBEHB BIIAJICHUS
10 TEPMHHOJIOTHYECKHIM aIllapaToMm;

0amoB | e He JonyckaeT (pakTHYeCKUX OIMMUOOK;

. MPABWJIBHO HA3bIBACT W OMPELNIIeT BCE HEOOXOMMMBIE IS

000CHOBAHUS MTPU3HAKH, JICMEHTHI, OCHOBAHWMSI, KJIACCU(DUKALINN;

° YKa3bIBA€T OCHOBHBIE TOUKH 3pPEHUS, MPHUHSATHIE B HAYYHOU

OTJH4HO TUTEepaType Mo paccMaTpUBAEMOMY BOIIPOCY;

. MTPOBOJIUT CAMOCTOSTEIBHBIN aHAIN3 W3JIaraeMbIX (DaKkToB;

o JIEMOHCTPHPYET TIIyOOKOe U TMPOYHOE YCBOCHHWE 3HAHHA
Marepuala 10  [OpeaMery,  yMeTb  H3jaraTb  Marepual
WCYEPIBIBAIOIIE, TPAMOTHO U JIOTHYECKU CTPOHHO, YBSI3bIBAs TEOPHIO
9 C IPAKTUKOW;

OamoB | e JEMOHCTPHPYET 3HAHHE OCHOBHBIX  (DyHIaMEHTAIbHBIX
(U3NYECKHUX ONBITOB U MX POJIM B PA3BUTHH HAYKH M OOIIECTBA;

° YKa3bIBA€CT OCHOBHBLIC TOYKHU 3PCHUS, NPUHATHIC B Haquoﬁ
JUTEpaType M0 pacCMaTPUBAEMOMY BOIIPOCY.




Xopowo

0aJUIOB

. BJIa/1IEET OCHOBHBIMH IOJIOXKEHUSIMH U3JIaraéMOIo MaTepuana;
J IIOJIHO, MPAaBHUJIBHO, IIOCIEIOBAaTEIIBHO M JIOKa3aTEIbHO
U3JaraeT coJiepKaHue BOIIPOCOB OMIeTa;

o Ha3blBa€T BCE HEOOXOOUMBbIE IJIi OOOCHOBAaHUS IPU3HAKH,
3JIEMEHTBI, KJlacCU(UKaLUY;

J IPaMOTHO MCHOJIb3YET HAyYHYI0 TEPMHUHOJIOTHIO, HO IIpHU
9TOM JONYCKAaeT €AWHUYHbIE OMMOKA WIM HE3HAUYUTEIbHBIC
TEPMHUHOJIOTMYECKHE HETOYHOCTU B ONPEHCNICHUAX, IOHATHIX,
KOTOpBIE HE HOCAT CYLLIECTBEHHOT'O XapaKTepa;

o MO>KET BBICTPOMTH CHCTEMY BBIBOJOB Ha OCHOBE AaHAIU3a
MaTepuasa, HO IIPU 3TOM UMEIOTCS HEIOCTATKU B ApIyMEHTALUH;

o JIOMyCKAET OT/AEIbHBIC HETOYHOCTH B U3JI0KEHUU (PAKTOB, HE
HapylaroIye o0Iel cuCTeMbl U3JI0KEHUST MaTeprana;

o CIOCOOEH CBOOOJHO Pa3MBIIUIATH MO TEME PACKPHIBAEMOTO
BOIIPOCA.

7
0aJUIoOB

° BJIaJICET OCHOBHBIMHM ITOJIOXKCHHSIMH M3JIaraeMoOro MaTepuaa,
° XOPOIIIO M TOCJISI0BATEIPHO U3JIaraeT CoACepKaHKe BOIPOCOB
ouiera;

° IPaMOTHO WCITOJB3YeT HAyYHYH) TEPMHUHOJIOTHIO, HO TIpU
ATOM JIOIycKaeT 1-2 ommoOKu B ONpeesICHUsIX, TOHSITUSX;

. MOXKET BBICTPOHWTH CHCTEMY BBIBOJIOB Ha OCHOBE aHAIM3a
MaTepuasa, HO MPU ITOM UMEIOTCSI HEIOCTATKH B apryMEHTAIIUH;

° JIOMyCKAeT OT/ICIbHBIC HETOYHOCTH B U3JI0KCHUU (PAKTOB, HE
HapyIarIue 00IIeH CUCTEMbI H3JI0KESHUSI MaTepHaa.

Yaosaersopu
TEeJIbHO

0aJU10B

J oOHapyXMBaeT 3HaHWE U MOHMMAaHUE OCHOBHBIX MOJIOKEHUI
Marepuaiga, HO  JIOYCKaeT  CYIIECTBEHHbIE  HETOYHOCTH,
HEZ0CTaTOYHO IIpaBUIbHBIE (OpMyIHPOBKH, HapyILIECHUs
MOCJIEI0BATEIBHOCTH;

J Ha3bIBA€T JIMIIb  HEKOTOPHIE  OCHOBaHUSA, IPU3HAKH,
XapaKTepUCTUKU pacCMaTPUBAEMOTIO SIBJICHHUS;

J 3aTpyJHAETCS C BBIBOJAAMM IO M3JI0KEHHOMY MaTepuaiy, He
BCErJa MPUBOJUT HEOOXOIMMbIE IPUMEPBHI.

0aJUIOB

. 0oOHapy)XMBaeT 3HAHWE W NMMOHUMAHWE OCHOBHBIX TOJIOKEHUHN
MaTepHara,

. JaeT TPaBWIBHBIM OTBET XOTS Obl HA OJMH BONPOC U3
MPE/UIOKEHHOTO TEeMaTHUECKOTO pasjielia MM W3jlaracT Marepual,
)IOHYCKaSI pf[)l CyH_IeCTBeHHI)IX TepMHHOHOFH‘IeCKI/IX HeTO'—IHOCTeﬁ 158
OIIMOOK.

4 6anma

o o0y4aromuics JI€MOHCTPHUPYET ciaboe 3HaHUE
TEOPETUYECKUX MOJXOJ0B K PELICHHI0 MPO(EeCcCHOHANBHBIX 3a]ad;
MIpU U3JI0’)KEHUU MaTepuaja JOIMYyCcKaeT OoJblle Tpex OIIMOOK; He
BJIaJIe€T HAyYHON TEPMHHOJIOTHEH;

° HEKOPPEKTHO TMPEACTaBIATh (U3MUECKHE YTBEPXKICHHUS,
J0Ka3aTeIbCTBA, PE3YIBTATOB (PU3NIECKUX HCCIICTOBAHNUIA.

3 banna

o OTCYTCTBHE NPABWIBHOM (OPMYIHPOBKH OTBETa Ha BOIPOC
Jla’Ke C TIOMOILBIO MPENOIaBaTENs.

o P U3JI0KEHUU MaTepuana JOMycKaeT 0oJblie TpeX IpyObIx
OIIMOOK, MHOTO HETOYHOCTEH, 3HAHUSI HECUCTEMaTHYECKHE.
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. oOHapyXMBaeT HE3HAHHWE OOMBINCH YacTH MaTepuala, IaeT
HETPABUIIbHBIA OTBET HA MPEIJI0KCHHBIC BOMPOCHI U3 TEMATHYECKUX
pa3zienoB, OTMEUYaeTCss OTCYTCTBHE 3HAHUS TEPMUHOJIOTHU, HAYYHBIX
OCHOBaHHII;

2 Gana | NPUBOJAWT HEBEPHBIC NPUMEPBI, 3aTPyIHSETCS JiejaTh
BBIBO/IBI;

Heynosierso . He TMpeiacTaBieHa COOCTBEHHAss TOYKA  3pEHHS [0
PHUTEJIBHO M3JIaraéMoMy BOIIPOCY;

o HE OTBEYACT HA YTOYHSIOIIUE M JIOTOJHUTEIHHBIC BOIPOCHI
HK3aMeHaTopa.

16amt | ® HET MMOHUMaHUS MPeIMETa

0 . HET OTBETa
0amioB
Pa3patGorumkmn:

npodeccop kadeapsl OOIMIEH M IKCHEPUMEHTATBHOW (U3WKH, IOKTOp (U3.-MaT. HayK
B.M. I'pa6oB

JOIIEHT Kadenpbl OOIMIEH ¥ OKCIECPUMEHTATBHOW (U3MKH, KaHIUAaT (Qu3.-Mar. HayK
H.9. TemHon

YTBepaxkaeHo Ha 3aceqaHuu kadeapsl 001Iel 1 dKcepuMeHTanbHoi pusuku ot 15.05.2023
Ne 7-22/23
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