OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE YYPEXJIEHHUE
BBICHIEI'O ITPO®ECCHOHAJIBHOI'O OBPA3OBAHUA
HAIIMOHAJIBHBIA UCCAETOBATEJIbCKUA YHUBEPCUTET
«BBICHIAS HIKOJIA 9KOHOMUKN»

NudopmaiinoHHbIe MaTEpUATIbI
K OTOOPOYHOMY MEPONPUAITHIO TTO «DUBUKE»
B paMKax OTJAEIbHOTO KOHKYpCa JJI1 UHOCTPAHHBIX TPaXIaH

u1st noctyrienus B 2024 rony



BBEJIEHUE

Ot6opounoe Meponpusitue, nposoaumoe HUY BIID, mo3Bosiser ycTaHOBUTH YpPOBEHb
OCBOCHHS  BBIMIYCKHHKAMHU IPOTPaMMBI  00IIe0Opa3oBaTeIbHON  Yy4eOHON  JUCITUTUTHHBI
«Dusnkay. B HacrosmeM MHPOPMAIIMOHHOM MaTepHalie MEpEeYHCICHbl OCHOBHBIC (hU3MYCCKUEC
HOHSTHS, COOTBETCTBYIONIME IIKOJBHOMY Kypcy (H3UKHA, KOTOPBIMH JOJKEH BIIAJIETh
WHOCTPAHHBIA AOWTYPHEHT, a TakKe MaéTCs CHUCOK PEKOMEHJIOBAHHOW JUTEPATYpPHI IS
TIOJITOTOBKH.

®OPMAT ITPOBEJAEHUA U CTPYKTYPA
OTBOPOYHOI'O MEPOIIPUATUA

OT60pouHOE MEpOTPUATHE TPOBOAUTCS B JOpME MUCHbMEHHOTO TecTa. Bpemsi BBIMOTHEHUS
TecTa cocTaBisgeT 120 MUHYT.

Tect cocrout u3 20 3aganwmii n oneHuBaetcs mo 100-0amTpHOM IKae.

3aaHus TeCTa UMEIOT Pa3IMYHBIN OIEHOYHBIN KO PUIIMEHT: 3a 3a/1aHus 0a30BOT0 YPOBHS
(3amaun 1-10) craBsarca 3, 4 u 5 OGamwioB (cymmapHo 39 OamioB 3a OJIOK); 3a 3adaHHs
HOBBIIIEHHOTO YPOBHS (3amaun 11-15) craBsarcs 3, 4 u 5 6amnoB (cymmapHo 21 Gamn 3a 6510K)
3a 33/1aHuUs CI0KHOTO ypoBHS (3amaun 16-20) crasates 7, 8 u 9 6amios (cymmapro 40 Gaiios 3a
0JI0K).

Kaxap1i1 Bonmpoc uMeeT 5 BapuaHTOB OTBETA, U3 KOTOPBIX TOJIBKO OJWH BapUaHT SIBJISETCS
MIPABWIIBHBIM.

Ha oT60opoyHOM MeEpompusiTUM HCHOJIB30BAaHHE KaJIbKYJIATOPOB, CIPaBOYHOU U
CIIEHUAIIBHOM JIUTEPATYPBI HE IONYCKAETCS.

INPOBEPAEMBIE 2JIEMEHTbBI
HA OTBOPOYHOM MEPOIIPUATUHU

OCHOBHbBIC MOHATHS

I. KHHEMATHUKA

1. Mexanuyeckoe npuxenue. Cucrema orcuera. OTHOCUTENBHOCTD JIBHXKEHUS. Paauyc-BekTop.
Tpaexkropus. I1yte. [lepememienne. CpeqHsis 1 MTHOBEHHAsl CKOPOCTh. HarnpaBieHne ckopocTH.
Kacarenbnass x Tpaektopun. PaBHOMepHoe nBuxkeHue. I[IpeoOpazoBanus [anmunes. 3akoH
CIIO)KEHHUSI CKOPOCTEH M MEepexo]l B pa3iIMyHble CUCTEMbI oTcuera. I'paduueckoe n3o0pakeHue
IBWKeHUA. PU3NMYECKUN CMBICHI IJIONIA N U HAKJIOHA.

2. Yckopenue. PaBHOyCKOpEeHHOE NBHKEHHE. 3aBUCUMOCTh KHHEMAaTHYECKUX BEJIMYHUH MEXKITY
co0o0#l mpu paBHOYCKOPEHHOM JABM)XEHHH. BekTopHble U KoopauHaTHble Gopmynsl. ['paduku
WU3MEHEHUSI CKOPOCTH, KOOPAUHATHI U YCKOPEHUS CO BPEMEHEM B PABHOYCKOPEHHOM JBUKCHHUH.
JIBr>KeHME B OTHOPOJHOM I10JIE TSIKECTH.

3. KpuBonuHelHOe IBU)KEHHE. MrHOBEHHOE YCKOPEHME KaK CyMMa TaHI€HLUHUAJIBHOIO U
HOpPMaJIbHOTO. Pamuyc KpHUBU3HBI TPAaeKTOpPUU. BrIpakeHue Uil MIHOBEHHOI'O HOPMAaJbHOIO
yCKOpeHus. [[BHKEeHHE IO OKPYKHOCTH. YTJIOBBIE CKOPOCTh M YCKOpEHHE. TaHreHIHalIbHOE U
HOPMAJIbHOE YCKOPEHUs IPU JBHKEHHUU 110 OKPY>KHOCTH.
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4. JIBwxkeHue co cCBA3sIMU. KuHemaTtuyeckue CBSA3M: HHUTb, CTEpPKEHb, OTCYTCTBHUE
IPOCKaNb3bIBaHUS, CKOJIbKEHNE 0e3 oTphIBa. KnHemaTuka BpalieHus abCcoIIOTHO TBEPAOTO Teja
(mIockonapasulenbHOE IBHKEHNE). MTHOBEHHAs OCh BpallleHUsl. BEKTOp yriioBoi CKOPOCTH.

II. IMHAMUKA

1. OcHOBHBIE 3aKOHBI JAMHAMUKA MaTepuaibHOM TOouku. (OCHOBHas 3ajada JUHAMHKHU.
B3aumoneicreue. MHepunanbHble CUCTEMBI OTCUETA U NIEPBBIM 3aKOH HproToHa. Macca, cuna u
BTOpOH 3ak0H HproTOHA. [IepBUYHOCTD MOHATHI Macchl U cuiibl. Crjia Kak Mepa B3auMOACHCTBUS
MaTepualbHbIX Te U TpeTui 3axkoH HeioToHa. "PeanbHbie" Cuibl: MOJIEBBIE, YIIPYTOCTH (3aKOH
['yka), cuibl conpoTuBIeHus (CyXoe TpeHue, BsI3Koe, ruapoinHaMuyeckoe). Bec tena. Jlunamuka
KPUBOJUHEWHOTO JIBHXKCHHS TOUKH.

2. Nmnynse. Lentp macc. UMnynbC TOYKM M CHCTEMBI TOYEK. 3aKOH M3MEHEHHS MMITYJIbCa
MaTepuaibHON TOYKU. VMIynbCc cuibl. 3aKOH U3MEHEHHUS] UMITYJIbCa CUCTEMbl MaTEpUAJIbHBIX
ToueK. Teopema O JBMIKEHHM LIEHTpa Macc. 3aKOH COXPAaHEHMsI UMITyJbca. [[BI)KEHHE CUCTEM
MIEPEMEHHOT0 cOCTaBa. Y paBHEeHHE MemepcKoro.

3. Mexanunueckas padota. Dueprus. Kuneruueckasi sHeprusi MaTepualibHOW TOUKU. Teopema o
KMHETUYeCKON »sHepruu. [loTeHuuanpHble M KOHCEpPBAaTUBHBbIE cHUCTEMBbL. [loTeHInanbHas
SHEPTUsl TOUKU B OJHOPOJHOM I0JI€ U IPYKUHBI. MeXxaHnuyecKasi SHeprusi U 3aKOH €€ U3MEHEHUS.
3aKkoH coxpaHeHHMs MexaHuueckoi sHepruu. IIpeoOpasoBanue ['anmuiess sl KMHETUYECKOMH
SHEPrUH U pabOTHI.

4. CronkHoBeHHS. AOCOIOTHO YHpYyroe M aOCOJIOTHO HEYNpyroe CTOJIKHOBeHHUs. Bo urto
NEPEXOIUT MEXaHUYECKasl SHEPIHsl CTAIKUBAIOIIMXCS TEJl, €CIM OHA He coxpaHsiercs? Cucrema
neHTtpa macc. IIpuBenennas macca.

5. 3akoH BceMHupHOro TaroreHus. 3aKOH IPaBUTAIMOHHOIO B3aUMO/IEHCTBUSI TOUEUHBIX MacC U
mapoB. llone tiarorenus. Teopema ['aycca. IloTeHumanbHas SHEPrust B KyJOHOBCKOM IOJIE.
3akonsl Kemnnepa. Kocmuueckue ckopoctu. CIyTHHKH.

6. CtaTtuka. Y cioBHUs paBHOBECHS Teja MO JACHCTBUEM IJIOCKOW CUCTEMBI CHII.

III. TEPMOJIUHAMMKA U MOJIEKYJISAPHASA ®U3UKA

1. CratucT4ecKuii U TMHAMUYECKUM CIIOCOOBI OMHUCAHUsI CUCTEM. MUKPO U MaKporapaMeTphl.
PaBHOBecHble W HepaBHOBeCHble cocTosHMs. OOpatuMocTh. MexaHMuYecKoe M TEIUIOBOE
paBHOBECHE. 3aBUCUMOCTb BpPEMEHHM YCTAaHOBJIEHMSI PaBHOBECHS (BPEMEHHM pENaKCalluH) OT
pa3mMepoB cucTeMbl. MakporapaMeTpsl MOJIEKYIISIPHOM (DM3UKH: JaBlIeHUE, 00bEM, TEMIIEpaTypa,
KOHUEHTPALINS.

2. DMmnupuyeckue ra3oBble 3akoHbl. 3akoHbl: Illapins, I'eit-JIroccaka, boins — Mapuorra,
JlaneToHa, ABOraapo, WX MPUOMKEHHBIN XapakTep U 00JacThb MPUMEHUMOCTH. AOCOTIOTHAS
temnepatypa. OObenMHEHNE Ta30BBIX 3aKOHOB B ypaBHeHHEe MenpaeneeBa — Kianeipona.

[Toctostnunas bonbimana. Mok, Uncno ABorampo. ['a3oBasi mocTosiHHas. 3amadyu: CpeaHSs
MOJISIpHAsI Macca CMECH Ta30B, HAXO0XKICHUE XUMUYECKOU (popMyIibl Ta3000pa3HOTO COSTMHEHHS,
COCIMHEHUE COCYJIOB, TUCCOIMAIINS, XUMUUYECKasi PEaKIusl B CMECH.

3. MonekynspHo-kKuHeTH4YecKasi Teopusa. DeHOMEHOJOTUUECKHE U MUKPOCKOIIMUYECKUE TEOPUH.
OcnoBuble nonoxkenuss MKT u ux skcnepumeHrtaibHoe oOocHOBaHMe. Macca U pa3mepbl
Mouiekyil. CpegHee paccTossHHE MEXy MosleKynamu. MieanbHblii ra3 — MOJEIb PEaJbHOTO Iasa.
DKCIEPUMEHTANIbHBIE W TEOPETUYECKHUE OCHOBaHUS JUisi 3TOM Mojaenu U €€ 00JacThb
NPUMEHUMOCTU. PoJib B3aMMOJENUCTBUS MOJIEKYJ IPU YCTAHOBJIEHUU paBHOBecHs. OCHOBHOE
ypaBHeHue MKT upneanbHoro raza. Cpenssis KBajapatudHasi ckopoctb. Temneparypa B MKT.
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OO0mbsicHeHHe Ta30BbIX 3aKOHOB. [[nuHa cBoboaHOTO Mpobdera. Auddysus. TernnonpoBoIHOCTh U
BA3KOCTh Ta3a. PaBHOpacmpeseneHre 3Hepruu Mo CTeneHsM cBOOOIbl. BHyTpeHHss 3Heprus
ujeanbHoro raza. Pacnpenenenue Monexys mo ckopoctsm (MakcBesia)

4. IlepBoe Hauano tepmoauHaMuku. Tepmoannamuka 1 MKT. IlepBoe Hauano TepMoguHaMUKH
— oOumii 3aKkoH CoOXpaHeHHs] »Hepruu. BHyTpeHHssi sHeprus. [[Ba cmocoba u3MeHeHus
BHyTpeHHel sHepruu. Pabora u konuuyecTBO TemioThl. DyHKIUU cocTosiHudA. [IpumeHenue
MEpBOT0 Havajia K u3omnpoieccam. TemnoéMkocts. Popmyna Mariepa.

5. Bropoe nHauano tepmoauHamuku. HeoOGpatumocTs. HesKkBHBaIE€HTHOCTh MEXAHHMYECKON H
BHYTpeHHeH sHepruil. BepostHocTHas mnpupoma HeoOpatumocTH. IIpumepsl HeoOpaTHUMBIX
nporueccoB. [IpuHIMIBI pabOThl MUKIMYECKUX TEIUIOBBIX MamuH. Ponbs xomoaunsuuka. KIT/I.
Beunsle nBuraTeny nepBoro U BToporo poaa. [IpuMepsl HEMUKINYECKUX TEIUIOBBIX MAIIMH. /[Be
dbopmynupoBku BToporo Hauana (Tomcona — Ilmanka u Kiay3suyca u ux 3KBUBaJI€HTHOCTH).
[Mukn Kapro — "eauncTBeHHBIA" 00patuMbiii. TepMmonnHaMuueckast mkajna TeMIeparyp.

6. ®azoBble mepexonbl. Kpucramimdeckue u amopdHubie Tena. Bumbl (a3oBBIX MEepexo/oB.
Junamuueckoe paBHoBecue ¢a3. Haceimenssiii map. Buaxnocts. Touka pocel. ®azoBbie
nuarpamMmbel B— koopauHatax P-T wm P-V. TpoliHas u KpuTuyeckas TOYKHA. 3aBUCUMOCTH
TeMIepaTypbl KUTIEHUS )KUJIKOCTU OT AaBiieHus. Y paBHeHue Knaneipona — Knaysunyca.

7. Tunpocraruka. Jedbopmanuu xunkoctu. HbIOTOHOBCKHME W HEHBIOTOHOBCKHE >KUIKOCTH.
YcnoBust paBHOBecusl KUAKOCTH. 3akoH [lackans. JlaBieHue B KUIOKOCTH, HAXOMISUIEHCS B
onHOpoaHOM mose TsokecTd. CooOmatonuecs cocyapl. 3akoH Apxumena. [InaBanue ten. Llentp
TSKECTHU IJIABAOIIETO Teja U 1eHTp Aasienus. OctoitunBocts. [lapanokce Ilackans.

8. IloBepxHocTHOE HaTskeHue. [loBepxHocTHBIN cioil. [ToBepxHocTHas 3Heprus. Koadduiment
MOBEPXHOCTHOTO HATSHKEHUS (JIBa OMpe/IeeHUs U UX SKBUBAICHTHOCTH). CmaunBaHue. Kpaepoi
yroi. JKuakocte B kamwwiipe. Kanwmuisipras pnuHa. JlamutacoBo nasieHue. [laBieHue
HACBILLIEHHOTO T1apa HaJ UCKPUBJIEHHOW OBEPXHOCTHIO. BHYTpEeHHSsI SHEPTUS TUIEHKU. Teriora
00pa3zoBaHus TIEHKH.

9. Vmopyrocte. 3akon ['yka. 3aBUCMMOCTh KECTKOCTH OT pa3mepoB. Moxayne HOnra.
Kosdpdumnuent Ilyaccona. Monaynum BCECTOPOHHETO M OJHOCTOPOHHEIO CXKaTHS. DHEPTUs

yIpyro# aegopmanuu.

IV. 2JIEKTPOCTATHUKA

1. OcHoBHbIE 3aKOHBI 3neKTpocTaTUKU. @DyHAaMmeHTanpHblE B3aumojelcTBusA. JBa poaa
AIIEKTPUYECKUX 3apsiioB. 3aKOH coxpaHeHus 3apsiaa. [Ipunuun cynepnozunuu. 3akoH Kynona.
CucreMnl €IMHMUII.

2. Dnektpuueckoe noie. JampHozmeiictBue u OnmskoxperictBue. Hampsbxenrocts. [IpoOHbIit
3apsan. CusoBble JTMHUM U UX cBoMcTBA. PacuéT momnelt miockocTu, HUIMHIPA U chepbl METOI0M
CWJIOBBIX JHHHMM. OO6IacTh MPUMEHUMOCTH MOJeNn OecKOHeyHOW miockocTu. Pacuer momeit
IUIOCKOCTH, HUTH U c(hpepbl HEMmoCcpeACTBEHHBIM cyMMHpoBaHueM. [lose mapa u miockoro cios.
Heipku B ciosx. [lone Ha ocu oTpeska u B IeHTpe noaykoibia. [lone B ieHTpe noycdepsi.

3. Teopema I'aycca. Tenecnsiil yroi. [lotok. JlokazarenscTBO Teopemsl ['aycca. CBsi3b MOTOKA C
CUJIONM, JEHUCTBYIONIEH Ha PaBHOMEPHO 3aPSIKEHHYIO MIOCKOCTh. COOOpaKe€HHs CHUMMETPHUHU.
HeB03M0KHOCTH YCTOMYMBOTO PaBHOBECUS CUCTEMBI TOUEUYHBIX 3aPsJIOB.

4. Tlorenuman. KoHcepBaTUBHOCTB 101 TOYEHYHOTO 3apsaa. KoHcepBaTUBHOCTH IPOU3BOJIBHOTO
anekTpocTatuueckoro mnojis. IloreHuman. PasHOCTh MOTEHIMATIOB. ODKBUIIOTEHIMAIbHbBIE
IIOBEPXHOCTH M MX OPHUEHTALMsS OTHOCUTENIBHO CWIIOBBIX JIMHHWA. CBS3b HANPSIKEHHOCTH U



norenuuana. IloreHmuan HN3Yy4YCHHBIX MOJICH. 9Hepm${ CUCTCMbI TOYCYHLIX 3apsAa0B. 9Hepm;1
B3aUMOJICHCTBHUS U MOJHAS OHCPIUA. rpaHI/I‘IHLIe YCIIOBUA OJIA E.

5. IlpoBognuku. CBoiicTBa MPOBOJHUKOB B  3JEKTpocTaThyeckoM mone. Teopema
€IMHCTBEHHOCTH. DKpaHupoBaHue. 3emis. [IpoBOAHMK BO BHEIIHEM HEINEKTPUUYECKOM IIOJIE.
Merton anextpudeckux nzooOpaxkenuil. Cpepa B 0OJHOPOIHOM HOJIE.

6. laBnenue u sHeprus nods. [IMOTHOCTE SHEPTUU SIEKTPUUECKOTO OIS, KaK o01mas hopmyina
JUTSI IPOU3BOJIBHBIX MOJIei. [{aBneHue moss.

7. Hunonb. Ilone nunonsa. /JunonbHbli MoMmeHT. JumnonpHoe mnpubmmxenue. llpumepsr
KBaJIpyTojei. DHeprus AUIOJS BO BHEIIHEM TOJIE.

8. EmMkocTs. Konencatopsl. EMKoCTh yelMHEHHOTO MPOBOIHUKA. 3Hepm;{ 0JIA ye):[HHeHHoro
npoBonuka, Konnencarop. EmMkocts konencaTopa. Oco6eHHOCTH "MIIOCKOr0 KOHeHcaTopa",
CoenvHEHNs KOHIEHCATOPOB. DHEPIUs KOHJAEHCATOpa.

9. Jusnextpuxu. IlonsipHble u HemossgpHble AuANEKTpUKH. [lonspuzyemocts. OObsCHEHHE
ponopuroHaNbHOCTH E 1 P U151 TONISIpHBIX M HEMOJSAPHBIX AUIEKTPUKOB. BekTop nonspusanun
U €ro CBoOicTBa. BOCIPMMMYMBOCTD M AMAJIEKTpUYECKAas NPOHHUIAEMOCTh. J[Ba monaxonma kK
3aJa4aM C IUIJIEKTPUKaMU. DHEprus moJist B AMdIIeKTpuke. I pannunsle ycinosus mis E.

V.IIOCTOSAHHBIA TOK

1. Yaactok nenu. YcioBusi, HEOOXOAUMBIE JJIsI CYIIECTBOBAHUS JIEKTPUIECKOTr0 Toka. Mojenb
BA3KOTO TpeHus. 3akoH Oma B uHTEerpanbHOU W auddepeHnnansHoil Gpopme. 3aBUCHMOCTH
COTPOTHBIICHUS OT (OPMBI W pa3MEPOB MPOBOJAHUKA. TPYIHOCTH KIACCHUECKOW TEOpPUU
MpoBOIUMOCTH MeTaioB. Pabota cun conporusnenus. [[xoyneBo terio. Pabora u MomHOCTh
Toka. PacnpeneneHue 3apsnoB Ha MOBEPXHOCTU MPSMOTO MPOBOJa ¢ TOKOoM. M3MepuTenbHbIe
npubopsl. [anpBaHOMETp, amMmepMeTp U BOJBTMETP. Pacder IIyHTOB U J0OABOYHBIX
COINPOTHUBIICHUU.

2.3amkHyTas nenb. CTOpOHHHUE CHIIBI, UX He00XoaumMocTh. HanpsikeHue, pa3HOCTh NOTEHLIMAJIOB
u DJIC. Ilanenne Hanpsoxenus. [IpaBuna Kupxroda.

3. Tok B cpenax. [IpoxoxaeHue Toka yepes3 3JIEKTPOJIUTHI. 3aKOHBI AIEKTPOIu3a. TOK B BaKyyMe.
OnexTpoHHbIe Jammnbl. TOK B razax. Busl paspsanos. Tok B nonynpoBoaHukax. CoOCTBEHHas U
IIPUMECHAs IPOBOJUMOCTD, P-N NIEPEX0]. bUNOIApHBIN TPaH3UCTOD.

VI. MATHUTHOE I1OJIE

1. Maraurocraruka, MarHeTuku. B3auMozencTBue ABMKYIIUXCSA 3apsAa0oB. MarHuTHOE MoJie.
WNunykuus marautHoro monst. Cuna Jlopennma — dyHnamenranpHas cuina B npupone. Cunia
Awmmnepa. IlpaBuno neBou pyku. JIBMKeHHE 3apsAl0B B MarHUTHOM nose. [{UKI0oTpoH wu
cunxpodazotpoH. Macc-cnektporpad. 3akon buo — Caapa. TeopeMa 0 HIUPKYISIIIUN — aHAJIOT
teopembl ['aycca B anekTpocratuke. Cucrema eauHUI. MarHuTHble CBOWCTBA BellecTBa. J{ua-,

napa- U ¢eppomarHeTuku. Jlomensl, rucrtepesuc, Touka Kropu. MarHeTusm — KBaHTOBOE
ABleHUEe. MarHuTHbelil NOTOK. MHAYKTMBHOCTH 3aMKHYTOW LENM — aHAJIOI €MKOCTH B
NIEKTpOCTaTHKE. MHIYKTMBHOCTH COJIEHOMJA — aHaJOr IUIOCKOTO KOHJEHCAaTopa B

QJICKTPOCTATHUKCE. TOpOI/II[aJ'IBHaH KaTylIKa.

2. DneKkTpoMarHuTHas MHAYKUMS. SIBieHue anekTpoMarHuTHOM MHAYKUMHU. Oneitel dapanes.
3aKOH D3JIEKTPOMAarHUTHOM MHIYKUUHU. DJIEKTPOMAarHUTHBIA DPEJIbCOBBIM I'€HEPATOP U MOTOP.
JleMOHCTpanus CTOPOHHUX CHJI, HAIPSDKEHUs M Pa3HOCTH ITOTEHIMAJIOB HA UCTOYHMKE. PaMka B
MarHMTHOM MOJ€. DJIEKTPOMAarHuTHbIN BOJIbTMETp M amrepMmetp. IIpaBuno Jlenna. Buxpesoe
AIIEKTPUUECKOE TI0JIe — 1oJie 0e3 3apA10B-UCTOYHUKOB. CaMOMHTYKIUS. DHEPTUsl MATHUTHOTO
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noJyiss. B3aumomHaykius. JIBUTaTead M reHEpaTopbl MOCTOSHHOTO TokKa. OTHOCHUTEIIBHOCTH
AIIEKTPUYCCKOTO U MArHUTHOTO MOJICH. DHEPrus KaTyIIKu. DHEprusi MarHuTHOro mosis. Karyiika
kak snmeMeHT cxem. DJIC B kaTymike W HampspbkeHue Ha Hew. 3amaum: 1—L, R-L, L-L, C-L.
DnexkTpoMexaHndeckue aHanorun. Bzaumuas naaykius. KoaduumenTsl B3auMHOM WHTYKITUH.

VII. MEXAHUYECKHUE U 3JIEKTPUYECKHUE KOJIEBAHUSA

1. Mexanuueckue koJjieOaHUsl. YpaBHEHHE MajbIX CBOOOJHBIX KOJIEOAHUI OKOJIO IMOJIOKEHUS
YCTOWYMBOTO pPaBHOBECHUS, €T0 pelleHHe — rapMOHWYecKue KoyieOaHus. Ammuutynaa, ¢asa,
nepuo, yacrota. Hauansueie ycnoBusa. BektopHoe cioxkenue kosnebanuii. [lonnast sHeprus.
IIpeBpamenue sHepruu. JMHAMUYECKHA M DHEPreTUYECKHM IMOAXOX K PEIICHUIO 3a1ad o
KoeOaHusX. AMIUIMTYa KojeOaHui CKOpocTH U yckopeHus. [lapamerpudeckuili pe3oHaHC.
MaremaTu4ecKuii MasTHUK, TPYy3 Ha MPYKUHE, O0JIee CII0KHBIE CUCTEMBI. 3aTyXaHue KoJIeOaHUu.
J1oOpOTHOCTH KOJIEOATEIbHON CUCTEMBI.

2. Dnexrpuueckue konebanus. KonebarenbHblii koHTYyp. CBOOOIHBIE KOIEOaHUS B KOHTYpE.
IIpeBpamenue s3ueprun B KoHType. Popmyna Tomcona. Mcrounuk O/IC B KOHTYype. 3aTyxaromue
koneOanus. JloopoTHOCTh KOHTYpa. [lapameTpruueckuii pe3oHaHc.

3. BwiHyX)neHHbIe KoJeOaHus. ['eHepaTOp MEpPEeMEHHOTO TOKa. AKTHBHOE, EMKOCTHOE,
WHAYKTHBHOE COMPOTHBICHUSI. 3akoH Oma IS Menu MEePeMEHHOr0 TOKa. MOITHOCTh B IENHU
MEPEeMEHHOTO TOKa. JlefcTByroIIee 3HAUYCHWE TOKAa W HampsDKeHHs. Pe30HAHC HANpsHKEHUH U
TOKOB. PacueT 1eneil mepeMeHHOTO TOKa C MMOMOIIbIO0 BEKTOPHBIX Auarpamm. Tpexda3Hbiii TOK.
ACUHXpOHHBIN JABUTaTeNbh. BKiIroueHue Harpy3ku B TpexdasHyw ceTb. Tpancdopmartop.
[lepenaua >nexTposHEprun HA OOJBIINE PACCTOSHHUSL.

VIII. BOJIHbBI

1. Mexannueckue BoaHbl. Hauana akyctuku. [lonepeunsie u npooJibHbIE BOJHBI — YIPYIOCTb
cpenbl Ha caABUT M cxkartue. KuHemaruka BosiHblL. OnucaHWe JBM)KEHMS CIUIOIIHOM CpEJBbI.
I"apmoHnueckue BoaHbl. [{nrHa BoaHbL. CBSA3b IJIMHBI BOJIHBI CO CKOPOCTBHIO €€ PACIPOCTPAHEHHUS
u yactotod. BomHoBoe umcno. Ilnockue u chepuueckue Bonubl. Hanoxxenune BosH. Ctosuas
BosiHa. J[nHamuka BonHbL. [lepenoc sHepruu u ummnyssca. bananc sHepruii B 6eryiieit u crosueit
BojsiHe. MHTeHCcHBHOCTh. MMnienanc. Otpaxkenue BoaH. BonHoBoe ypaBHeHne. CKOPOCTh BOJIH.
Hucnepcus. ®azosas u rpynnosas ckopocTd. ekt Jomnepa. 3BykoBbie BOJIHBL. CKOPOCTh
3BYyKa B UJI€aJIbHOM ra3e. [ poMKOCTh 1 BbICOTa 3ByKa. DX0. AKYCTUYECKHI pEe30HAHC. YIIbTpa- U
uHdpa3Byk. ['eHepanus 3Byka.

2. DNeKTpOMarHuTHBIE BOJIHBI. BBeleHHE TOKAa CMEIICHUS B 3aKOH LUPKYJSIHUM MarHUTHOTO
nosist. IlonHast cucrema ypaBHeHME MakcBenna. DJEKTPOMAarHUTHBIE BOJHBI — PEILICHHE
ypaBHeHMiI MakcBeiia. [lonepeuyHocTh 5IeKTpOMarHuTHBIX BOJIH. CKOpPOCTh paclpoCTpaHEHUs
3NIEKTPOMArHUTHBIX BOJH. He3aBUCHMMOCTBH €€ OT CHUCTEMbI OTCUeTa — Kpax MpeoOpa3oBaHui
Nanunes. OTHOCHUTENBHOCTh OAHOBPEMEHHOCTM — HAYaJl0 TEOPUHU OTHOCUTEIBHOCTH.
N3menenue xona yacos. [Ipeodpazosanue Jlopenna. I3smenenue macimtabos. Kunematuka CTO.
[Tnockue u chepuueckne 3MEKTPOMArHUTHBIE BOJHBI. BHUIIBI MONSpU3aIMK 3IEKTPOMArHUTHBIX
BOJH. [IOTHOCTh M MOTOK SHEPIUM B 3JIEKTPOMATHUTHON BOJIHE. OTpa)k€HHE U MPEIOMIICHHE
AJIEKTPOMArHUTHBIX BOJH. MHTEpdepeHys 371eKTpOMArHUTHBIX BOJIH. BEKTOpHBIE AMarpaMMel
JUIsl aMIUIMTYIbl B Touke. Jlucnepceust cpenbl. PaccesHue snexkrpomarHuTHbIX BOjaH. Ilkama
ANIEKTPOMArHUTHBIX BOJH. llpuHmun panunorenedoHHor cBs3u. Hauama paguoTeXHHKH:
IIPOCTEHIINE IPUEMHUK U TeHepaTop. Monysauys 1 1eMOYJISLMS JIEKTPOMarHATHBIX BOJIH.



IX. OIITUKA

1. ®usmnueckas ontuka. Pacnpoctpanenue BonH. I[lpuHuumn [roiirenca. BwiBog 3akoHOB
NPEJIOMIIEHUS U OTPa)K€HUs BOJH M3 npuHuuna [rolireHca. MHTepdepeHus BONH. YCIOBUS
MaKCUMyMa U MUHHUMYMa. BpeMeHHas 1 mpoCcTpaHCTBEHHAas! KOTepeHTHOCTh. HTepdepeHtus B
rieHkax. [lonocsl paBHOM TOMIIMHBI M paBHOTO HakJIoHA. Konbua HetoTona. [Tpuniun I roiirenca
— @penens. Otpaxkenue u npenomieHue BosH. Judpakuuns. 3ousl @penens. 30HHAsI IUIACTUHKA.
Jlunza. [Indpakunonnas pemerka. Pa3zpemraromias cmocooHocts. Kputeputii Penes. [Tonspuzamnms
cBeta. Yroa bprocrepa.

2. I'eomerpuueckas ontuka. doromerpus. ['eomeTprueckas onTHKa — NPEACIBHBIA ClIydai
BOJTHOBOM onTuku. CoxpaHeHwue JIMH30H (ha3oBbix cooTHomeHUH. JIyd. [Ipunnun depma. 3aK0HBI
oTpaxkeHHs U mperomiieHus: cBera. [lomHoe oTpakeHue. CBOWCTBA MIIOCKUX, MapabOIMIECKUX,
AITMNTUYECKUX M TUNEpOONIHUEcKUX 3epKayl. JlelCTBUTENbHbIE U MHUMBIE H300paXeHUS U
uctounuku. [lapakcuanpHas ontuka. ToHkas guH3a. BeiBoa popmysel TOHKOM JIMH3BI U3 3aKOHA
npenomiieHusa. Xoj sydeil B nuH3e. "Wpeanpnas nuuza". CyliecTBoBaHHE H300paKEHUS.
Otnunuus ot peanpHOM nMH3BI. BbiBoa dopmynsl "uneanbHoi" nuH3bl. Popmyna HeroToHa.
JluneitHoe u yrioBoe ysenuueHue. [IpomonbHoe yBenuueHue. IlocTpoeHne H300paKeHUM.
MHuoronuH30BbIe cUCTeMBbI. ONTHYECKUE MPUOOPHI: TEIECKOIN, MUKPOCKOI, JIyMa, 3pUTelbHas
Tpy6a. doTomeTpusi. DHEpreTuueckue U CBeToBble eauHMIBl. CBeTOBOI moTok. Cuiia cBera.
OCBEIIEHHOCTb.

X. ATOMBI 1 KBAHTBI. ®PU3UKA AJAPA. JIEMEHTAPHBIE HACTHUIbI

1. ®otoaddekt u ero 3akonomepHocTH. DoToH DitHIITeHA. YpaBHeHHE PoTorddekra. Iddekt
Komnrona. SIBneHus, MOATBEpKIAIOIIHME CIOKHOCTH aromMa. Moxenb atoma Pesepdopna.
CrniekTpasibHbIN aHaIU3 U TpyAHOCTU Teopuu bopa. I'unoresa ne bpoilns u noHsTHE 0 KBAaHTOBOM
mexannke. Ipdext Meccbayapa.

2. CocraB sapa. M3zortonsl. SAnepHble cuibl. fnepHble peakuuu. DHEPrusi CBSI3H  SIEP.
PanuoaktuBHOCTE. MCKyCCTBEHHas paJMOAKTUBHOCTb. 3aKOH pPaJHMOAKTUBHOIO pacmaja.
Peaxius nenenus u cuare3a. CoBpeMEHHOE COCTOSTHUE (DU3UKH DJIEMEHTAPHBIX YaCTHII.

CIIUCOK PEKOMEHJOBAHHOU JIUTEPATYPHI

1. Msxumes, b.b. byxosues, H.H. Corknii. ®usuka. 11 knacc. YueOnuk. - M.: [Ipocsemenue,
2011.

2. TI'.4. Msakumes, b.b. byxosues, B.M. Yapyrun. ®uzuka. 10 xmacc. VYueOHuk. - M.:
[Ipocsemenue, 2011.

3. MskumeB ['.5., CunsikoB A.3. ®usuka: MonekynspHas ¢uszuka. Tepmonunamuka. 10 i
VYueOuuk ans yriyomn. uzydenus puzuxu — M.; [poda, 2005.

4. Msakumes I'.4., CunsikoB A.3., CnobonckoB b.A. ®uszuka: Dnexrpoaunamuka 10-11 xi.:
VYueOuuk ans yriyon. nydenns ¢pusuku: 3-e u3n. — M.; [poda, 2015.

5. Mskumes I'.4., CunsaxoB A.3. Mexanuka. 10 ki1.: YueOHUK 111 yrryOs. u3ydeHus: GU3UKH:
3-e u3a. — M.; JIpoda, 2005.

6. Msxumes I'.51., CunsikoB A.3. Konebanust v BonHbL. 11 ki1.: YaeOHUK 115 yriTyOs. u3ydeHus
¢uzuku: 2-e u3a. — M.; Ipoda, 2015.



7. Msaxumes .., CunsaxoB A.3. Onruka. KBantoBas ¢usuka. 11 xi.: YueOHUK 111 yrayos.
uzyuenus pusuku. — M.; [Ipoda, 2014.

8. PermkeBuy A.I1. CoopHuKk 3ama4 1o ¢pusuke 10 - 11 xmaccwr : 13-e uzn. - M.; JIpoda, 2014.
9. H.U. lNonbadap6. dusmka. 3amaunuk. 9 — 11 kmaccel. — M.: [lpoda, 2015.

10. H.A. [TappentreBa, M.B. ®omuna. [IpaBuibHble pemeHus 3aaad no ¢usuke. - M.: Mup,
2006.

11. C.1 Kamuna, FO.W. Ce3onoB. CoopHuk 3a1a4 no pusuke. — M.: Bricuras mkoina, 1996.

12. O.M. I'pomuesa. @uzuka. [lonusiit kypc A.B.C. CamocTosaTensHas noaroroska k EI'D. - M.:
Ok3ameH, 2013.

13. JI.B. Tapacos, A.H. Tapacosa. 'otoBuMcs k dk3ameny mo ¢usuke. - M.: OHUKC, Mup u
O6pazoBanue, 2007.

14. benomuneukut C.H., Epxouu O.C., KazakoBuesa B.A., [IBeunnckas T.C. 3amadynuk 1o
¢buzuke. — M.: DUSMATIIUT, 2005.

NHTEPHET-MATEPHAJIbBI

Kanan, nocBsimeHHbIN penienuto 3aaay no ¢usuke. Aprop - [lenkun Muxaun AnekcanIpoBHY.
— URL: https://www.youtube.com/@mapenkin

3anucu npsMbIX TpaHCIsUi okosno 700 ypokoB QU3UMKH B CHEIUAIU3UPOBAHHOM (PU3NYECKOM
KJIacce. ABTOp — ITaBen AHJipeeBUY BuxkTop. — URL:
https://www.youtube.com/channel/UCSdDgsl YfOVSUEWTNdalYBw
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