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Oo0mme ykazanus

BerynurenbHble HCTBITaHUS B aclUpaHTypy 1O HaydHoOW cmeuuansHoctH 1.3.4
Pamnodusnka 0XBaThIBAIOT CTAaHAAPTHBIC pa3/ieibl YHUBEPCHUTETCKUX KYPCOB IO (PU3HKE H
pagnodusuke. Taxke mpoBepsitoTcs 0a30BbIe YMEHUSI MAaTEMATHUECKOTO ammapara. Bompocs! u
CTPYKTypa OMJIETOB BCTYITUTEILHOTO UCIIBITAHUS TIPUBEICHBI HUXKE.

Ilopsinok npoBeeHNs BCTYNUTEIbHbIX HCIILITAHUIA

BerynuTensHoe wucnbITaHWe TPOBOAUTCS B (opme dK3aMeHa Ha OCHOBe OwieroB. B
KaXJIOM 9K3aMEHAIIMOHHOM OmiieTe mo 2 Bompoca. DK3aMeH MPOXOJUT B MUChbMEHHOU (opme.
[TonroroBka k oTBeTy cocrapiser | akamemuueckuii yac (60 MuHyT) 6€3 mepepbiBa C MOMEHTA
pazmaun OmietoB. 3amanus oreHuBarOTCs OoT 0 10 100 GaystoB B 3aBUCHMOCTH OT TOJTHOTHI U
MPaBUILHOCTH OTBETOB.

Kpurepun oneHnBanus
OneHka MocTynarmoIieMy 3a NUCBMEHHYIO DPAa0OTy BBICTABISETCS B COOTBETCTBHM CO
CIEIYIOLIIUMU KPUTEPHUIMU.

Orauuno (80-100 6ansoB)

[Toctynarommii 0OHapy U BCECTOPOHHEE, CHCTEMAaTHUECKOE U IIyOOKOe 3HaHWE MaTepuana,
yYMEHHE CBOOOIHO BBITIONHATH 33/1aHUS, YCBOMII OCHOBHYIO JIMTEPATYpPy M 3HAKOM C JOTIOTHUTEIEHON
JITEPaTypoi, PEKOMEHIOBAHHON NAaHHOW MPOrpaMMOM, YCBOWJI B3aUMOCBSI3b OCHOBHBIX MOHSATHU
¢u3MKkn B WX 3HAUEHWHW I mpuoOperaeMoil mpodeccur, MPOSIBIII TBOPUYECKHE CIIOCOOHOCTH B
NOHUMAaHUH, U3JI0KCHUU M UCTIONIB30BaHIH yUEOHO-TIPOTPAMMHOTO MaTepHaa.

Xopomo (60-79 6asioB)

HOCTyHaIOH_II/Iﬁ O6Hap}I)I(I/IJ'I IIOJIHOC 3HAaHUC BOIIPOCOB (I)I/ISI/IKI/I, YCIICIOIHO  BBITIOJIHUII
NpeaAyCMOTPCHHBIC TCCTOBLIC 3aaHUA, ITOKa3all CUCTEMaTUYECKUH XapaKkTep 3HAHUU II0 (1)I/IBI/IKC u
CIIOCO0EH K uX CaMOCTOATCJIbHOMY IIOIIOJIHCHUIO H OOHOBJIEHUIO B Xo4e ZIaJ'ILHefIU.IeIZ y‘le6HOI7I
paboThI U PO ECCHOHATBHOMN 1eATETbHOCTH.

Ynoiersoputeabno (40-59 6asioB)

[Hoctynaroumii oOHapyXuil 3HaHHE OCHOB (PU3UKHU B 0ObeMe, HEOOXOIUMOM JIJIsl JaJIbHEHIIe
yueObl U mpenacTosmeil paboTsl mo npodeccur, CIpaBWICS C BBIMOJIHEHWEM TECTOBBIX 3aJlaHU,
3HAKOM C OCHOBHOM JHTEpaTypod, pEKOMEHIOBAaHHOM JaHHOM NOPOrpaMMoOM, JOMYCTHI
MOTPEIIHOCTH B OTBETE HA HK3aMEHE U IPH BBIMOJHEHWU SK3aMEHAIIMOHHBIX 3aJaHui, HO o0agaer
HEOOXOUMBIMU 3HAHUSAMHU JUIS UX YCTPAHEHHS TOJ] PYKOBOJICTBOM IIPETIOIaBATEIS.

HeynoierBoputenabHo (MeHee 40 6a/iioB)

[Moctynaronuii 0OHapyXUJ 3HAYUTETbHBIE POOEIBI B 3HAHUSAX OCHOB (PU3HKH, JTOMYCTUIT
MPUHILIMITAATIbHBIE OIIMOKHU B BHIMOJIHEHUH TECTOBBIX 3a/laHU U HE CITIOCOOEH MPOJI0JIKUTh
oOyueHue 1o (pu3nke.



Bomnpocsl nporpaMMbl BCTYNIUTEIBHOI0 HCIIBITAHUS B ACMMPAHTYPY 10 HAYYHOH
cneuuajabHocTu 1.3.4 Paguodusnka

Pasznen 1 PUBUKA

1.1. MexaHuka

1. OcHoBHBIe 3aK0HBI MexaHukH. [IpocTpancTBo u Bpems B ¢usnke. CriocoObl U3MepeHus
NPOTSHKEHHOCTH U JUIMTENBHOCTH (B JTAOOpPaTOpHOM MNpakTHKe, B KOCMUYECKMX MacuiTadax, B
MuKkpomupe). MaTtepuanbHas Touka. MHepiuanbHas cuctema otcuera. Spnenue unepuuu. [lepsoiii
3akoH HrploToHa. JI[BMXKEHHWE MaTepuaIbHOM TOYKM MOJ JeWCTBHMEM Ccuibl. Macca kKak Mepa
uHepTHOCTU. Brtopoii 3axkoH HeioToHa. B3aumonelicTBue MarepuanbHBIX TOYEK. TpeTHil 3aKOH
Herotona. I'paBuranimonnoe nosie. Macca kak HCTOYHUK I'PAaBUTALMOHHOTO MOJIsL. 3aKOH BCEMHPHOTO
TATOTCHHs. PaBEHCTBO TpaBUTALMOHHOW W WHEPTHOM Macc. [IBHKeHME MaTepHalbHOW TOYKH
OTHOCHUTEIIPHO HEMHEpPUUAIBHBIX cucTeM orcuera. Cuna mHepumu. Cwiia Kopuonnca. JIBumxeHue
a0COJIFOTHO TBEPIOTO Tena. BparmmarenbHoe ABWKEHWE. YTIIOBash CKOpOCTh. Ilmockoe nBHKEHHE.
JB>keHre BOKPYT 3aKperieHHON TOYKH. YTibl Diinepa. Tenzop uHepuuu. ['maBHbIe ocu MHEpIUU
Tena. YpaBHeHus Dinepa.

2. 3aKoHBbI COXpaHeHHsI B MeXaHuKe. VIMIyibc MaTepHaabHON TOUYKH. 3aKOH U3MEHEHUS U
coxpaHeHus ummyibca. CTolkHOBeHUE Tea. MOMEHT uMITysbca. 3aKOH M3MEHEHHS M COXPaHEHHs
MOMEHTa HMMITyJbca. MOMEHT cwibl. JIBYOKEHHE IOJ IEHCTBHEM MOMEHTa Cwil. MexaHudeckas
pabota. Dueprus. Kunetnueckast n moTeHIMANbHAs YHEPTUSI CUCTEMbI MAaTepHAIIbHBIX TOYEK Tesa U
CUCTEMBI TeJ. 3aKOH COXpPAaHEHHs MeEXaHW4YecKoW HsHepruu. CBsA3b 3aKOHOB COXpPAHEHMs CO
CBOMCTBAMHM MPOCTPAHCTBA-BpeMEHU. Polib 3aKOHOB COXpaHEHUs] B MeXaHuWKe. JIBikeHue B
LEHTpaJbHOM ToJie. 3aiaya 1ByX Ten. 3akonsl Kemnepa. Paccesnue yactui.

3. IlpMHUUN OTHOCHTEJIbHOCTH B MeXaHuke. [IpuHIMN OTHOCUTENbHOCTH [ ammies.
IIpeoOpazopanue [ammmes. CroxeHue ckopocreld B kimaccudeckoi  ¢msuke. [lpuHiumn
oTHOocuTenbHOCTH OiHmTeiiHa. [IpeoOpazoBanust Jlopenua. CokpalieHue UIMH W 3aMeJJICHHE
BpeMeHHu. CII0XKEeHHEe CKOpOCTEeil B PENIITUBHCTCKOM (pU3MKE. DKBUBAJCHTHOCTh MAcChl U SHEPIHUU.
WMitynbe u 2HEprus peasiTUBUCTCKON YacTULbL. PenaTuBUCTCKOE ypaBHEHHE IBUKCHUS.

4. MexaHu4yecKkHe KoJIeDaHHSI U BOJIHBI. YCIIOBHE BO3HHUKHOBEHHsI KoJjeOaHMil. Maible
KosieOaHus. 3aTyxatonue Konebanus. BeinyxaeHabie koeoanus. Pesonanc. Konebanus B cucremax
cBs3aHHbIX Tesl. CoOcTBeHHbIe 4acTOThl. BomHbl. IIponosnbHble M momnepeuHsle BosIHBL. Yacrora,
JUIMHA BOJHBI, 3aKOH JMCIEPCHH, CKOpPOCTh, moiyspu3anus. Ilnockue u cdepuyeckue BOIHEIL.
BonHoBseie makeTrl. @a3zoBas U rpynnoBasi CKOPOCTH. DJIEMEHTHI aKyCTHKH.

5. BapuanuoHHbIe NIPUHIMIBI B MexaHuKe. [[puHimn Haumenbiero aevctus. OyHkuus
Jlarpamxka. VYpaBuenus nswxkenus B (opme Jlarpamxka. @yskius [NamunbToHa. YpaBHEHHS
nBrxeHus B popme ["amunpToHa.

1.2. Mouekyasipnas pusuka. TepmoanHaMuKa U cTaTHCTHYECKas! (PU3UKA

1. OcHOBHbIE MOHATHS M MOCTYJATHI TEPMOIAMHAMHKHU. MakpoCKOMUYecKas CHcTeMa.
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH CTPOCHHUS BEIIeCTBA. TepMOAMHAMUYECKUNA U
CTaTUCTUYECKUNA METOABl OmucaHusl. BHemIHWE W BHYTPEHHHME MapaMeTphl. TepMoJIMHAMHYECKOE
cocrosane W ero ¢yHkmuu. COCTOSHHE TEePMOIMHAMHYECKOTO paBHOBecHs. IllocTymaTsr
TEPMOJIMHAMUKH. Y CTAaHOBJICHUE TEPMOJMHAMUYECKOTO PABHOBECHUS B H30JHMPOBAHHOW CHUCTEME.
PaBHOBECHBIE U HEPABHOBECHBIE TTPOIIECCHI.

2. Hauama tepmoamHaMuKu. BHyTpeHHss sHEeprus, Teriota u padora. [lepBoe Havao tep-
MOJIMHAMUKH. TEIIOEMKOCTH U CKPBIThIE TEIIOTHI. M30mpoIiecchl M ra3oBbie 3aKOHBI Ha MPUMEPE
uJeanbHOro rasa u rasza Ban nep Baannca. I{uknnueckue MpoIEecchl, TEIUIOBas W XOJOAWIbHAS
MaimuHbel. BTopoe Hawano TepMoaMHaMuKUA. ODHTponua. BTopoe Havano TEpMOJAMHAMHUKA IS
HepaBHOBeCHBIX MpoiieccoB. HepaBenctBo Knaysmyca. Tperbe Havyao TepMoguMHAMUKH (TETUIOBAS
teopema Hepucta). [loBeneHne TepMOIMHAMUYECKUX BEJIMYWH MPH TEMIIEpaType, CTPEeMSIIehcs K
a0COJIFOTHOMY HYJTIO.

3. TepMonnHaMuYecKHe MOTEHIHMAJBI, YCJIOBHSI paBHOBecHs U (a3oBble Mepexojbl.
BayTtpennsis sueprus, cBoOoanas 3Heprusi, noreanuan ['m60ca, sutanpnusa. TepMoguHaMudeckre
MOTEHITUABI ISl CUCTEM C TIEPEMEHHON Maccoil. Xumudeckuid moteHian. OCHOBHOE COOTHOIIICHUE
PaBHOBECHOW TEPMOJMHAMUKHU. YCIOBHS TEPMOJAMHAMUYECKOTO paBHOBecUs. [ OMOreHHas u
reTeporeHHasl cucteMbl. OOIIKE yCIIOBUS TEPMOIMHAMUYECKOTO paBHOBecHs. Heobxoaumble



YCIIOBUSI paBHOBeCHS JBYX(a3HOH OJHOKOMIIOHGHTHOW CHCTEMBI. YCJIOBHS yCTOHYHUBOCTH
paBHOBecusi omHOda3zHoi cuctembl. [Ipuammm Jle I[llarense. da3oBble mepexombl MEPBOTO poja.
[ToBenenne TepMOAMHAMHUYECKMX BEIWYHMH TPH (Pa30BbIX MEpexojax MEepBOro pojaa. YpaBHEHHE
Knaneiipona - Kimaysuyca. IlmaBnenwe. CyOmmmanus. VcnmapeHne W KUICHHE, JaBJICHHC
HaceleHHoro mnapa. Kpaesoit yron. CwmaumBanue. KamwiispHele siBieHus. MeracTaOUibHBIC
cocrosiHus. TpoiHas Touka. Kputuueckas touka. IlpaBuno Qa3 I'mb66ca. dazoBbie mepexo/bl
BTOpOro pona. [loBenenue pusnueckux BeJIMYHH MPH (Ha30BbIX MEPEX0IaX BTOPOTO poja.

4. OcHOBHBIE TOJIOKEHUS cTaTHCTHYeCcKoi Gu3uku. Da3zoBoe MpocTpaHcTBO. AHCaMOIbL
'nG6ca (cratuctuueckuit ancamOip). @DyHkuuMa pacnpenenenus. Teopema  JlmyBuyuis.
MukpokaHoHnueckoe — pacrpeneneHue. Kanonumueckoe — pacmpenenenue  [ub6ca.  Cssizb
CTAaTHUCTHYECKOW CYMMBI cO CBOOOIHOM dHeprueil. Pactipenenenne MakcBemna-bonbimana. Teopema
O paBHOpacHpeleNeHNH KUHETHYECKOH OHHEPrMM 1O CTeHneHsM cBoOoabl. TeroemMkocTh
KJIACCUYECKOro wuacanmpHOro Tra3a. Hewpeanenele raszel. a3 Ban gep Baansca. bonbmioe
KaHOHHMYecKoe pacmpezeneHue ['mo6ca. KBantoBas cratuctuka. Pacnpenenenus @epmu-Jlupaka u
boze-Diinmreiina. Oo6mue cBolicTBa (hepMU-Ta3oB.

5. ®daykryamun. Pacrnipenenenue BeposiTHOCTEeW ¢uiykTyammii (pacnpenencHue ['aycca).
DyKTyalHuy B UAEATBHOM Trase.

6. dusuyeckas KuHeTuka. Yactuunele QyHKUMM pachpeneneHus. Kuneruueckoe
ypaBHenue bonbimana. J(uddys3usa. 3akonsr Puka. Bszkocts. 3akon HerloToHa. MexaHU3MBI
BHYTPEHHETO TpeHus (BA3KOCTH) B Tas3aX, XKHIAKOCTAX, TBepAbIX TenaX. CBEpXTEKyYeCTb.
TeronpoBoHOCTh. 3akoH Pypbe. MeXaHU3Mbl TEIJIONPOBOAHOCTH B Ia3ax, *KHUIKOCTAX, TBEPABIX
Tenax. DnekTponpoBogHocTh. Dopmyna Jpyne-Jlopennia 1ist S7eKTPONIPOBOAHOCTH.

1.3. DekTprYeCcTBO U MArHETH3M

1. OcHoBHBIE 32aKOHbI (U3NKHM JIEKTPOMATHUTHBIX SIBJEHUI. DIEKTPUUECKUN 3apsia U
€ro CBOICTBA. 3aKOH COXPaHEHHUsS 3JIEKTpUUecKoro 3apsjaa. 3akoH Kynona. DiekTpuueckoe modie.
Hampspokennocts snexktpuueckoro moiisi. Teopema [Maycca. Ob6o6menue 3akona Kynona B Buje
muddepeHnraibHoro ypaBHeHus. [10TeHIMambHOCTD SJEKTPUUECKOTO MOJI HETOABMKHBIX 3apsIOB.
[lotenmman monst TodyeuHoro 3apsiga. l[loTeHnman cucTeMbl 3apsasioB. DIEKTPUYECKHHA  TOK.
MarnutHoe none Toka. 3akoH buo-CaBapa-Jlanaca. Tok cMemienus. SIBieHue 371eKTPOMarHUTHON
WHIYKIWW. 3aK0H 3NekTpoMarauTHor uHAykimu ®apanes. [pasuno Jlenna.

2. Omnextpudeckue 1enu. ComporuBrnenue. 3akoH Owma. Ewmxocts. Konpgerncarop.
Kongencarop B menum nepeMeHHOro Toka. CONPOTUBIEHHME KOHIEHCATOPAa INEPEMEHHOMY TOKY
(emxocTHOE compoTtuBiieHre). Camo- ¥ B3aMMOMHAYKUUS. MHIYKTUBHOCTH B LENU MEPEMEHHOIO
Toka. MHAyKTHBHOE conpoTuBieHue. Dnekrpuueckue nenu. [Ipasuna Kupxroda 1j1st HOCTOSIHHBIX U
MEepPEeMEHHBIX TOKOB. CONpPOTHBIIEHHE €M MEPEMEHHOMY TOKY. MOIIHOCTh MEPEMEHHOIO TOKa.
[Tepemennslil TOK U ero npuMeHeHue. KonebareabHbli KOHTYD.

3. DJIeKTPOMArHHUTHBbIE BOJIHBI. BOJHOBOE ypaBHEHWE Ui AIIEKTPOMATHUTHOTO TOJISL.
[Tnockue MOHOXPOMATHYECKHE AJIEKTPOMArHUTHBIE BOJHBI M MX OCHOBHBIE CBOICTBa (4acTrora U
BOJIHOBOE YHCIIO, CBSI3b YaCTOTHI C BOJHOBBIM YHCIOM (3aKOH JHCIIEPCHUH), CKOPOCTh
pacnpocTpaHeHus, opueHTauus mnonei). [IIoTHOCTH »HEpruM M IUIOTHOCTh IIOTOKA SHEPruu
aMeKTpoMarauTHoro noiist. M3nyderne OMB munonem [Nepma. Chepudeckne BOIHBL.

4. B3aumoneiicTBHe 3apsiioB M TOKOB € 3JI€KTPOMAarHUTHbIM moJieM. Cuna Jlopenta.
JBwxeHre 3apsna B 3JIEKTpUYECKOM Tmoiie. J[BM)KeHHE 3apsiia B MarHUTHOM IOJIE. Y CKOPUTENH
3apsokeHHbIX vacTull. Cuia, AeicTBYyIOIass Ha MPOBOJAHMK C TOKOM B MAarHUTHOM Ioyie (cuja
Awmriepa). MarHUTHBII MOMEHT 3aMKHYTOTO ToKa. B3anmMopeiicTBue MarHuTHOro MOMEHTA C TIOJIEM.
[IpeoOpa3oBanue »HHEPrud B TOJE€ TNEPEMEHHBIX TOKOB. OIEKTPOJIBUTATEIN U TI'eHEPaTOPHI
MEPEMEHHOTO TOKA

5. Marepuanbuele  cpeabl B DIIEKTPOMAarHUTHOM  moje.  MaKpOCKOIMHYEeCcKHue
IEKTPOMATrHUTHBIE MOJSI B cpelax. YpaBHeHus Makcemta. MarepuanabHble  ypaBHEHMS.
Jwydnexktpudeckas U MarHuTHasi mpoHuuaemMoctu. Juanekrpuku. Cea3ansble 3apsabl. [lonspuzanus
JUDJIEKTPUKOB B 3JIEKTPUYECKOM Mosie. BekTop nonspusanuu. DJIEKTpUYECKas BOCIIPUMMYUBOCTD
(monsipuzyemocts). llomsipHble W HemodsipHble AMAIEKTPUKH. OCOOCHHOCTH WX TIOBEIEHHS B
MOCTOSIHHBIX M NEPEMEHHBIX NOJAX. MarHuTHbIE CBOMCTBA BellecTBa. BeKkTop HaMarHWYEHHOCTH.
Monekynspusie Toku. [ua-, mapa- u geppomarnetuku. MaroutHas NpOHHUIIAEMOCTh U MarHUTHas
BOoCIpUUMYHUBOCTb. Ilpupona nuamarnetusma. [(uamarnetusm Jlanpmay. CHOUHOBBIA MarHWUTHBIN
momeHT. [Ipupona mapa- u deppomarnetusma. [Ipumenenue napa- u gpeppoMarHeTusma.



CBepxnpoBOOUMOCTb.  OJIEKTPUYECKME M MarHWTHbIE  CBOWCTBA  CBEPXIIPOBOIHHKOB.
BricokoTemneparypHas CBEpXIPOBOIUMOCTb.

1.4. OnTuka

1. Teomerpuuyeckasi onTuka u ¢oromMeTrpus. 3aKOHbl TE€OMETPUUYECKOW OINTHUKH.
LenTpupoBanHas onTHYECKasi CUCTEMa U €€ KapAuHalIbHbIE yieMeHThl. [locTpoeHne n3obpaxeHuii B
coOuparoIuX ¥ pacCcerBalOLUMX TOHKUX JiMH3ax. [lomepeunoe yBenuueHne ONTUYECKUX MPUOOPOB.
OnTHueckue mpuOOpPHL: I1a3, JIyna, MUKPOCKOI, TeslecKom. ['eomeTpuyeckas onTHKa Kak Mpeen
BOJMHOBOH. OcCHOBHBIE (DOTOMETpHUECKHE BEIMYMHBI: IOTOK CBETa, CHJA CBETa, SPKOCTb,
CBETUMOCTb, OCBELIEHHOCTh, HTHTEHCUBHOCTB cBeTa. CIIeKTpasibHask 4yBCTBUTEIBHOCTD IJ1a3a.

2. BoanoBas  onTMKa. DJIEKTpOMarHWTHas  Tpupona  cBera. llomepedHocTh
3JIEKTPOMAarHuTHBIX BOJH. llonsipu3anms, BHABI MONSIpU3allid CBETOBOWM BONHBL. llomspusatopsl.
3akon Mamoca. HWHTepdepenmus cBera, JIByximydeBas W MHOTOJNyYeBass WHTep(EpECHIIHS.
KorepentHocts. OnTuueckas pasHOCTh XoAa. MeTo/Ibl MOy4YeHUsI U pacyeTa UHTEP(EepEeHIIMOHHOM
kapTuHbl. Kiaccuueckue unrepdepeHunonnsie onsitel. UuTepdepomerpsl. Judpaxmus. [punuumn
I'tolirenca-®penensa. dudpaxkuus Ppenens. dudpakuus Dpenens Ha KpPyriblIX OTBEPCTUSAX U
npenarcTBusix. 30Hbl @penensa. Judpaxuus Ppaynrodepa. Judpaxuumonnsie pemerku. Pacuer
JUPaKIIMOHHOM KapTUHBI CBeTa Ha pemeTke. [{udpakius peHTreHoBCKuX dydeil. CreKkTpanbHble
npuOOphl, OCHOBHBIE XapaKTEPUCTHUKH CHEKTPadbHBIX TpuOopoB. [onorpadwms: 3ammch wu
BOCCTAHOBJICHHE N300paKCHU.

3. N3ayyenne cBera. Knaccuueckas (usndeckas Monenb M3MydeHHs cBera. EcTecTBeHHas
MUPUHA CHEKTPATbHOW JIMHUHU. DOpMBI CHEKTPAIBHOW JIMHUM. YIIUPEHUE CHEKTPAIBHBIX JIMHUMN.
3akonsl Kupxroda mns teruoBoro mimydenus. CnekTpanbHas IUIOTHOCTh W3iMydeHus. [loHsTue
a0COJIIOTHO YEpHOTO Tejla M 3aKOHBI ero u3iydeHus. KBaHroBas ¢uszuyeckass Moneidb H3ITyYCHHS
ceera. @opmyna [lnanka nias uzmydeHust abcomoTHo yepHoro tena. CIOHTaHHOE M BBIHYKIIEHHOE
U3JTyYeHHE CBETa aTOMaMHU.

4. KsantoBas ontuka. @Doronwl. dDorosddekr, 3akoHbl (oroddpdekra. Dopmyna
Ovinmreiina s pororddexra. dpdext Komntona u ero oobsicuenue. VICTOYHUKU KOT€pEHTHOTO
W3IydeHUs - Jiazepbl. AKTHBHas cpena. [lonsarne o6 orpumarenbHON Temnepartype. Jlazep u ero
MPUHLOHUIHATBEHOE YCTPOUCTBO. [[puMeHenue na3zepos.

5. PacnipocTpaHeHne cBeTa B pasjiM4HbIX cpenax. OTpaxkeHHe cBeTa OT I'paHMIIbI pa3jena
JIBYX H30TpomHBIX cpen: Teopusa Dpenens, yrona bprocrepa. [loaHoe BHYTpEHHEE OTpaKECHHUE.
CseroBonbl. Jlucnepcus cBera. DJIEKTpOHHAs Teopus aucrepcuu ceta. PazoBas M rpynmoBas
ckopoctu cBeTa. 3akoH byrepa. Paccesnue cBeta, paJie€BCKOE paccesiHHE CBeTa. PacmpocTpaHeHue
CBETa B aHM3OTPOIHBIX cpenax. Onrudeckre ocu. /[BoitHOe ydenpenomieHue U ero npuMeHeHHe.
OnTuuecku akTuBHBIE cpenbl, 3pdext Dapanes B MarHUTHBIX cpefax. HemnuHelHble cpensbl.
D¢ deKTh B pacpoCTpaHECHUH CBETA B HEJIMHEHHBIX Cpe/iaX.

1.5. AToMHasi pu3nka U KBAHTOBasi MEXaHUKA

1. Kparkas ucTOpHSI BO3HHKHOBEHUS] M Pa3BUTHS KBAHTOBBIX MHpelcTABJIEHUN.
Wznyuenune abcomotHo depHoro Tena. KBantoBas rumote3a [lmanka. KBanter cBeta. ®oTodddexr.
[Tocrosanas [lmanka. Ombertel Pesepdopma. Knaccndyeckue mpencraBieHuss O CTPOSHHUU aToma, UX
HECOCTOSITENIbHOCTh. ATOM BoJopoza 1o bopy. IIpocTtpancTBeHHOE KBaHTOBaHUE M ONbITHI LlITepHa-
I'epnaxa. KopnyckynspHo-BosmHOBOW AyanusMm. Bomaer jge-bpoiins. Oddexkr Komnrona. OmnbITh
[sBuccona u Jxepmepa. HeBO3MOXKHOCTh KIJIACCHUYECKOTO ONMCAHUS ABUKEHUS MUKPOYACTHII.
[punuun HeonpeneneHHocTH [ eitzendepra, ero 3BpucTUYECKask HEHHOCTb.

2. OcHOBHBIE MOCTYJIATHI M MPUHIIMIIBI KBAHTOBOI MexaHuku. Ha0ronaemple BETMYHHBL
U cocTossHUA. BomHoBasi GyHKIus, ee craTUcTHYecKas MHTeprperanus. [IpuHImn cyneprno3unuu.
Marpuunas Mexanuka [ei3zenOepra. Omeparopbl B KBaHTOBOW MexaHuke. [loHATHE W3MEpeHHS.
Cpennee 3Ha4eHNE (PU3MYECKON BETUYNHBI.

3. DBoJouusi COCTOSIHMHA KBaHTOBBIX cucTeM. YpaBHenue Illpemunrepa, ero
cranmoHapHble pemieHud. CBOWMCTBAa CTalMOHAPHBIX cocTostHUM. [ImoTHOCTE  BeposiTHOCTH,
IUIOTHOCTh IOTOKA BEPOSATHOCTH. CUMMETPHS U 3aKOHBI COXPaHEHHS B KBAHTOBOM MEXaHHKE.

4. Ilpocrteiilime M TOYHO pellaeMble 3a4a4¥ KBAHTOBOH MeXaHuUkH. OJIHOMEpHOE
IBwxeHue. TyHHenupoBaHue. ['apMoHnueckuil ocumsuisITOp. JIBHKEHHE YacTUIBI B LEHTPAIbHOM
nosie. IlpoctpancTBeHHbli poTaTop. HepenstuBucTckas Teopus aroma BOAOPOA.



5. Teopusi Bo3mymenuid. Crarionapaasi Teopusi Bo3MyIieHHH. HeBBIpOKICHHBIN YPOBEHb.
BeipoxzieHHBI ypoBeHb. KBaHTOBBIE NEPEXOIbl, BEPOSTHOCTh MEPEXOHA. «30JI0TOE» MPABUIIO
®epMu. 3aKOH COXPAHEHUSI SHEPTUHM U COOTHOLIEHHE HEONPEAEIEHHOCTEN SJHEPTUA-BPEMSL.

6. B3aummoneiicTBHe KBAaHTOBO#i CHCTeMbl € JJIEKTPOMATHUTHBIM TmojeM. [IpaBuna
orOopa Ans  DIEKTPOJUMNOIBHOIO  M3JAY4YEHHs] M TOMIOMICHHA.  PEeHTreHO-3JIeKTpOHHAs
criekTpockonus. PesoHancHble MeTo bl ucciienoBanus Bemiects (BI1P, AMP u np.).

7. Cuctembl TOXAecTBeHHBIX YacTull. CniH. CIIMHOBBIC BOJHOBBIC (DYHKIMH. YpaBHECHUE
[Taynu. ToxnecTBeHHble YacTULbl B KBaHTOBOM MexaHuke. [Ipunuun Ilaynu. IlepectaHoBouHnas
CUMMETpUs BONMHOBBIX (yHKIMI. Bo3oHbl 1 pepmuonbl. Atom renusi. CTpoeHHEe MHOTORJIEKTPOHHBIX
aTOMOB. DJIEKTpOHHBIE KOHpUrypanuu. Ileproanyeckas cucteMa XMMUYECKHX 3JIEMEHTOB. TepMBI.
[TpaBumo  Xynma. [lposBieHue  CHHMH-OPOWTATBLHOTO  B3aUMOJCHCTBUS.  MyJBTHUILUIETHOE
pacuienieHie TepMoB. Moiiekyna BOJOpOJia, BOSHUKHOBEHHE XUMHUYECKOW CBs3H. [lepekpbiBaHue
aTOMHBIX OpOWTanell, KOBAIEHTHOCTh. CBS3BIBAIOIIME W AHTUCBS3BIBAIONINE MOJICKYJISIPHBIC
opbutanu. OOMEHHOE B3aUMOJCHCTBHE. DHEPreTUYECKU CIIEKTP U BOJHOBBIE (DYHKIIMHU 3JIEKTPOHA
B U/ICAJIbHOM KpUCTaJUIe. DHEPreTHYECKUEe 30Hbl. MeTasuibl, JUIIECKTPUKH, TOTyTPOBOIHUKH.

Paznen 2 Pagnoduszuka

TEOPUSI KOJIEBAHUI

JIuneiiuple KoneOaTeNbpHBIE CHCTEMBI C OHHOM CTemeHbl0 cBoOOmpl. CuimoBoe U
napaMeTpHYecKoe BO3JCHCTBHE Ha JIMHEHHbIE W Cla0OHENWHEHHbIe KojeOaTeNbHbIe CHUCTEMBIL.
ABTOKONE0aTeIbHAS CUCTEMA C OJHOM CTENEHBbIO CBOOOABI. DHEPreTHUECKHE COOTHOIICHUS B
aBTOKOJIeOATEeIbHBIX cHUCTeMaX. Bo3zaeiicTBUE TapMOHMYECKOrO0 CHUTHAjda Ha aBTOKOJeOaTesbHbIE
cuctembl. CHHXpOHHM3aUUs. SIBIEHUS 3aTATMBaHUS W TalleHUs KosieOaHui. AHaIUTHYECKHE U
KAueCTBEHHbIE METOJIbl TEOPHUHM HETUHEHHBIX KoJeOaHWd. AHaIM3 BO3MOXKHBIX JIBHKCHHH H
Ooudypkanmuii B ($Ha3oBOM MPOCTPAHCTBE: METOJ Majoro mapamerpa, Meroj Ban—mep—Iloss.
KomebarenpHple CHUCTEMBI C ABYMA W MHOTHMMH CTCIICHAMUA CBO6OI[BI. HOpMaJIBHBIe KoJIeOaHus.
Breinyknennabpie koneOaHus. ABTOKOJIeOaTeIbHBIE CUCTEMBI C IBYMSI W OoJiee CTENEeHSIMH CBOOOJEI.
B3aumHas cuHXpOHUM3aInMs KoyueOaHW NBYX TeHepaTopoB. [lapameTpudeckoe yCHIEHHE |
napaMmerpuueckas reHepauus. [lapameTpuueckue yCHIMTENW W TeHEpaTophl. JleneHue 4YacTOTHI.
VY CTONUMBOCTE CTAlMOHAPHBIX PEKUMOB aBTOHOMHBIX W HEABTOHOMHBIX KOJEOATENbHBIX CHCTEM.
BpemeHHBIE M CHEKTpaJbHbIE METOIBI OLEHKH YCTOHYMBOCTH. COOCTBEHHBIE W BBIHYXK/ICHHBIC
KojeOaHusi JIMHEHHBIX pacrhpeleneHHblX cucteM. CoOCTBEHHbIE (QYHKIMHM CHUCTEMbI (MOJbI).
Pa3noxxeHne BbIHYXIEHHBIX KOJICOAHUN IO CUCTEME COOCTBEHHBIX (DYHKITHI.

TEOPUSA BOJIH

[Imockue onHOPOIHBIE W HEONHOPOAHBIE BONHBI. [lIOCKHE akycTHYecKHne BOJHBI B BSI3KOM
TEIJIONPOBOAAIIEH cpene, YIpPYrue MNpOAOJbHbIE W MOINEPEYHbIE BOJIHBI B TBEPAOM TEIE,
3JIEKTPOMAarHUTHBIE BOJIHBI B cpene ¢ mpoBoauMocTheio. IloTok 3Heprum. Ilonspuzanus.
PacripocTtpanenne curHama B - gucneprupyomei cpeme. Ilpocreiimume Qusmueckwe Moaenu
TUCTIEPTUPYIOMUX cpell. BomHOBOI makeT B MEpBOM M BTOPOM NPHUOIIKEHHH TEOPUH ITUCIEPCHH.
da3zoBas u TpymmoBas ckopocTtu. [lapabonmueckoe ypaBHeHHE i ormbOaromeild. PacruibiBanme u
KOMITpeccHs UMITyJIbcOB. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH B aHU30TPOIHBIX cpenax. Onrnyeckue
KpHUCTaJUIbl, ypaBHeHHe DpeHensi, 0ObIKHOBEHHAss U HEOOBIKHOBEHHAs! BOJIHBI. MarHWTOAKTHBHBIC
cpeapl. BonHBI B NepHOAMYECKUX CTPYKTypax. MexaHWYecKne UENOYKH, aKyCTHYECKHE U
ontuyeckue ¢GoHoHbI. [lonockl mpomyckanuss U Henpo3payHocTH. [IpubnmkeHne reoMeTpuyecKon
ontuku. Juddepenuumanbuoe ypaBHeHue jyda. Jlyun W mose BOJHBI B CIOHCTO-HEOAHOPOIHBIX
cpeaax. aﬂeKTpOMal“ HUTHBIC BOJIHBI B MCTAJIJTIMYCCKUX BOJIHOBOJAaX. I[I/II)JIGKTpI/ILIeCKI/Ie BOJIHOBO/BI,
cBeTOBOJIbI. JIMH30BBIE TUHUM U OTKpBITHIE pe3oHaTopbl. Meton Kupxroda B Teopun mudpaxiu.
Oyukmmu  ['puna. YcnoBus wm3nydenus. udpakmuss B 30oHe Dpenenss m Dpaynrodepa.
XapakTepucTUKd moisi B (okKyce nUH3B. BONHBI B HETMHEHWHBIX cpegax 0e3 aucHepcum.
OOpasoBaHue pa3pbIBOB. YapHBIC BOJHBI. YpaBHeHHE broprepca Ui TUCCUIATHBHON Cpeabl H
cBoicTBa ero pemeHuil. YpaBHenue KopreBera—nme—Bpuza u cunyc — ['opmona. CramuoHapHbIe
BouiHBL. [loHATHE O conuTOHAX. B3auMoelCTBUS IIIOCKUX BOJIH B AUCIIEPTUPYIOLIUX Cpelax.

CTATUCTHYECKAS PAIMOPU3UKA

CrnyyaiiHple BEIMYMHBI W TIPOIECCHI, CIMOCOOBI WX ommcaHus. CTallMOHAPHBIA CITydalHBINA
npouecc. CTaTUCTUYECKOE YCPEJHEHHE M YCPEOHEHHE BO BPEMEHM. DproaudHocTb. M3mepenue
BEPOSITHOCTEN M cpeAHUX 3HaueHui. KoppelsaunoHHbIE U CIEKTpalbHbIE XapaKTEPUCTUKH



CTAallMOHAPHBIX CIYyYallHBIX TMpoueccoB. Teopema BuHepa—XwunHunmHa. benmplii mym u apyrue
MIPUMEPHI CIIEKTPOB W KOPPENSIMOHHBIX (PyHKIMHA. Moaenn CiiyqaifHbIX TPOIECCOB: TayCCOBCKHH
TIPOIIECC, Y3KOTIOJIOCHBIM CTAIIMOHAPHBINA IITyM, UMITYJIbCHBIE CITyYaifHbIE TIPOIECCHI, IPOOOBO TIyM.
OTKIMK JTHHEWHOW CHCTEMBI Ha IIYMOBBIC BO3IEHCTBHS; (GyHKIMS ['punHa, maTerpan [lroamerns.
JeiictBue mryma Ha KoyieOaTenbHBIA KOHTYp, (QuibTpauus Inyma. Henunelinsie mpeoOpazoBaHUs
(YMHOXXEHHUSI 4acTOThl M aMIUIUTYIHOE JI€TEKTUPOBAHUE Y3KOMOJIOCHOTO Iryma). MapKoBCcKHe H
mud¢y3uonnpie  mponecchl.  YpaBHenue — Dokkepa—Ilnanka.  BpoyHOBckoe — BHXKEHHE.
@yKTyallUOHHO-IMUCCUIIALIMOHHAsL Teopema. TemIoBOM IIyM; KJIACCUYECKUH M  KBAHTOBBIN
BapuaHThl popmynsl HaiikBucra. TemioBoe uznyuenue abcomoTHO YyepHoro tena. CiydaiHble mosl.
[IpocTpaHcTBeHHass W BpeMeHHash KorepeHTHOCTh. Judpakmms cimydaiineix BosH. Teopema Bawn
Iutrepra—Llepauke. PaccesHne BOMH B  CIy4ailHO-HEOOHOPOAHBIX CpeAax. bOpPHOBCKOE
npuOIKEeHNe, METOJ| TUIaBHBIX BO3MYIIEHHMH. PaccesHue BOJH Ha IIEPOXOBATO MOBEPXHOCTH.
[TonsiTre 06 0OpaTHOM 3a1a4ue paccesTHUS.

NPUHLUIIBI YCUJIEHU S, TEHEPALIUAU U YITPABJIEHUS CUT'HAJIAMU

[IpuHuun paGoThl, YCTPOHCTBO W MapameTphl JiazepoB (IIPUMEPHI: T'e€IUi-HEOHOBBIN Ja3zep,
nazep Ha pyOWHE, TOJNYNPOBOAHUKOBBIN Jiazep). OnTudeckue pe3oHaTophbl. Pezonatop dadbpu—
[Tepo, koH(OKaNbHBIN 1 KOHLIEHTpUYECKU pe3oHatopsl. Heyctoituublii pesonatop. [IpogonbHbie 1
norepevHbie TUIBI Kosebanuid. CeKTp 4acTOT M pacXOAUMOCTh U3MydeHud. JloOpoTHOCTh. PesxxnMel
paboThI J1a3epOB: HEMPEPHIBHBIN PEXXUM T'€HEPALUH, PEKUM MOAYISALUHN TOOPOTHOCTH PE30HATOPA,
pexuM CHHXpoHM3anuu MoA. CBepxkopoTkue ummyibchl. Lllymbl masepos, ¢opmyna Taynca u
npenenbHas CTaOMIIBHOCTh YacTOTHl. MoOJeKyJspHBIH reHepaTop. KBaHTOBBIE CTaHAApTHI YacTOTHI
(BpemeHn). BonHOBOABI, [UIMHHBIE JHMHUKM M pe3oHaTopbl. KpuTuueckas yacToTra M KpUTHUYECKas
JnuHa BonHOBoga. TE-, TH- m TEM-Bonssl. [lusnextpuueckue BoOIHOBOJBI. [lepuomnyeckue
CTPYKTYphl M 3aMmedJisgromue cucteMbl. BonHoBoe comportusiienude. Ycunurenn CBY-guanazona
(pe3onaTopHbBIi, Oerymieit BoiHBI). [lojloca mponyckaHus ycwinuTenss Oeryiiei BoiHbBI. | eHeparus
BosiH B CBY-nuanazone. [IpuHiun paGoTbl W yCTpOMCTBO jammbl Oerymieid U oOpaTHOM BOJIHBL,
MarHeTpoHa u knuctpoHa. OrpunarensHoe auddepeHmanbHOe CONTPOTUBIICHHE U reHepaTopel CBY
Ha TOJIEBBIX TPAH3UCTOpaX, TYHHENbHBIX NIMOJAX, AMoAax ['aHHAa M JTaBUHHOMPOJIETHBIX JIHONAX.
Dddexr /xo3edcona. BzanmomericTBrue BOJIH MPOCTPAHCTBEHHOTO 3apsijia ¢ aKyCTUYSCKUM TIOJIEM,
akycroaiekrpuueckuil 3¢ dexr. IIpuHuunmel paboThl aKyCTOAIEKTPOHHBIX YCTPOMCTB (YCHIINTENH
yIBTPa3ByKa, JIMHUM 3aJepXKKH, (QHUIBTPHL, KOHBOJBBEPHI, 3allOMHHAIONINE YCTPOMCTBA).
B3aumoneiictBus cBerta co 3BykoM. [udpakmus bparra m Pamana—Hara. Ilpusiunser paGoThr
YCTPOHCTB aKyCTOONTHKH (MOIYJSATOPH W JAe(hIeKTOphl CBeTa, HpeoOpa3oBaTeld CBET—CUTHAI,
aKyCTOONTHYECKUE (PUIBTPHI), AaHATH3ATOPBI CIIEKTPA U KOPPEISATOPHI.

AHTEHHBI U PACITIPOCTPAHEHUME PAJJMOBOJIH

Bubparop I'epua. bnwknsas u nanpHss 30HbL. J(marpamma nHampasieHHocTH. Koaddumment
ycuiieHus U KO3 UIHMEeHT paccessHusi aHTeHHBL. AHTeHHb i [IB-, CB- u CBY-nuamnazoHoB.
[TapaGonuyeckas antenHa. da3upoBaHHbIE aHTEHHBIE pelIeTKH. [ eomeTprudeckoe U AUPpPaKIIMOHHOE
npuOMIDKEHUST TPH  aHAJIM3€ pPacHpOCTpaHEHHS pPAJUMOBOJH. BrusHHEe HEpoBHOCTEH 3eMHOM
MOBEPXHOCTH. 3eMHBIE W Tpomnoc(epHbIe PaTHOBOIHBI. PaccessHue M IMOTIIOIIEHHE PaJuOBOJH B
Tportocdepe. Dddekt «3amupanus». TpomochepHbIii BOTHOBOA. PacmpocTpaHeHHe paadoBOJH B
noHocgepe. Jlucmepcus H TOTIIONMICHHWE pPaJMOBOJIH B HWOHOChepHOH Tmiazme. HMoHochepHas
pedpaxims.

BBIAEJIEHUE CUT'HAJIOB HA ®OHE ITIOMEX

3amayl ONTHUMAJIBHOTO MpHEeMa CUrHajla. AMOCTepUOpHasi TNIOTHOCTh BEPOSTHOCTU. DyHKIUSA
npasnonogodusi. Craructudeckass mnpoBepka rumnote3. Kpurepum baiteca, Heiimana-ITupcona u
Banpna npoBepku runote3. ApHOpHbIE CBEICHUS O CUTHajle U myme. HaGmonenue u coobiieHue.
3amaun MHTEPHONSAUUM, (UIbTpaMu U dKcTpanomsiuuu. Jluneitnas ¢unbrpamus Konmoroposa-
Bunepa Ha OCHOBE MMHUMM3AIMU IUCHEpCHHM OMMOKH. [IpMHINI OPTOTOHAIBHOCTH OIIMOKH U
HaOmoneHus. Peanmsyembie muHEHbIE GUIBTPHI U ypaBHeHUEe Bunepa-Xomnda. Beinenenne curnana
n3 mryma. CorinacoBaHHBIA GUIBTP.
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1.3.4 Pagnodusuka

CusyxwuH, /. B. O6muit kypc pusuku: yaedHOe mocobue: B 5 tomax / JI. B. CuByxun. —
6-e uzn., crepeor. — MockBa: ®DUSMATIIUT, 2020 — Tom 1: Mexananka — 2020. —
560 c. — ISBN 978-5-9221-1512-4. — Tekcrt: anekTpoHHbIi // JlaHb: 351€KTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/185713 (mata oOparienus:
27.10.2023). — Pexxum octyma: [jis aBTOPU3. MOJIb30BATEIICH.

Curyxumn, /. B. O0uuit kypc ¢huszuku: yueoHoe nmocodwue: B 5 tomax / JI. B. CuByxun. —
6-e¢ u3n., crepeor. — MockBa: OUSMATIIUT, 2021 — Tom 2: TepmoauHamHuKa U
mosiekynspHas ¢usuka — 2021. — 544 c¢. — ISBN 978-5-9221-1514-8. — Tekcr:
ANeKTpOoHHBI  //  JlaHb:  2nekTpoHHO-OmMOMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/185719 (mara obparuenus: 27.10.2023). — Pexum gocryma:
JUISL aBTOPU3. TIOJIB30BATENEH.

CusyxuH, JI. B. O6mmii kypc ¢pusukn: yaeObnoe mocodue: B 5 romax / [I. B. CuByxun. — 6-¢
u3m., crepeot. — MockBa: DU3MATIINUT, 2020 — Towm 3: DnexrpuuectBo — 2020. — 565
c. — ISBN 978-5-9221-1643-5. — Tekct: »anekTpoHHBIH // JlaHb: 3JIEKTPOHHO-
oubnuoreuynass cuctema. — URL: https://e.lanbook.com/book/185725 (mara oGpamieHus:
27.10.2023). — Pexxum nocTyma: st aBTOPH3. MOJIb30BaTEICH.

CusyxwuH, [1. B. O6muii kypc ¢pusuku: yueonoe nocooue / JI. B. CuByxun. — 3-e uzn.,crep.
— Mocksa: ®PUSMATIIUT, [6. 1.]. — Tom 4: Ontuka — 2002. — 792 ¢. — ISBN 5-9221-
0228-1. — Tekcr: anekTpoHHbIH // JlaHb: 3nmeKkTpoHHO-OMOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/2314 (mata obpamienus: 27.10.2023). — Pexxum noctyma: ams
aBTOPH3. MOJIH30BATEIICH.

Cusyxun, /J[. B. O6muit kypc ¢pusuku: yuebnoe nocodue: B 5 romax / 1. B. CuByxun. — 3-e
u3a., crepeor. — MockBa: ®USMATIINUT, 2020 — Towm 5: ATomHast u saaepHas pu3znka —
2020. — 784 c. — ISBN 978-5-9221-0645-0. — Tekcr: asektponHblit // JlaHb: 3J€KTpOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/185730 (mata oOpareHus:
27.10.2023). — Pexwum gocTyna: 1uist aBTOPH3. MOJIb30BaTEIICH.

AxmanoB, C. A. Craructmueckas pamuodms3mka u onThka: ydeOHoe mocodme / C. A.
Axwmanos, 0. E. Jlssiko, A. C. Yupkun. — MockBa: ®PUSMATIIUT, 2010. — 423 ¢. —
ISBN 978-5-9221-1204-8. — Texkct: anektponHbiit // JlaHb: 31€KTpOHHO-OMOTHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/48263 (mara obpamenus: 27.10.2023). —
Pexxum nocTyna: st aBTOpU3. MOJIb30BaTeNeH.

Botos, M. 1. BBenenue B Teopuio paanosioKaoHHbIX cucrteM / botoB M. 1., Bsaxupes
B. A., JleBotuak B. B. - Kpacnosipck: COY, 2012. - 394 c. - ISBN 978-5-7638-2740-8. -
Tekct: onektponnbii /[ OBC  "KoncymbranT cryaenta": [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785763827408.html (mata  oOpareHus:
27.10.2023). - Pexwum f0CTyma: 1o mojAnucKe.

[Maxtapun, b. Y. O0HapyxeHue curHajoB: ydeOHOe rmocobue ajis By30B. - 3-€ W3,
ucnp. / b. W. llaxrapun - Mocksa: ['opstuas nunus - Tenekom, 2015. - 464 c. - ISBN
978-5-9912-0395-1. - Texkcr: anexrponnbiii / OBC "KoncynbranT crymenTa': [caT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785991203951.html (mata oOpamienus:
27.10.2023). - Pexwum g0CTyma: 1Mo MOAMUCKE.

Karanos, B. U. Konebanus u BodHBI B mpHpojie U TeXHUKE. KoMIbIOTEpH3UpOBaHHBIH
Kypc: ydebnoe mocobme s By3oB. / B. M. KaranoB - Mocksa: I'opsiuast nuHus -
Temexkom, 2015. - 333 c. - ISBN 978-5-9912-0534-4. - Tekcr: anekrponssiit // IbC
"KoncynbTanT cTyneHra': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785991205344.html (mata  oOpareHus:
27.10.2023). - Pexwum g0CTyma: 1Mo MOAMUCKE.

Tuxonos, B. W. Cnyuaiinele nponeccol. Ilpumepsl u 3agaun. Tom 4 - OntumanbsHOe
oOHapyKeHHe CUTHAIOB: yueOHOoe mocobue s By30B / B. B. Cusbix, b. U. Illaxrapus,
B. U. Tuxonos; Ilox penakuueit B. B. Cusbix - Mocka: 'opsiuast nunus - Tenekowm,
2017. - 400 c. - ISBN 978-5-9912-0488-0. - Tekcr: anexrponnsiii // DBC "KoHcynpranT



https://e.lanbook.com/book/185719
https://e.lanbook.com/book/185725
https://e.lanbook.com/book/2314
https://www.studentlibrary.ru/book/ISBN9785763827408.html
https://www.studentlibrary.ru/book/ISBN9785991203951.html
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cTyneHra': [caiiT]. URL.:
https://www.studentlibrary.ru/book/ISBN9785991204880. html (mata  oOpareHHs:
27.10.2023). - Pexxum g0CTyma: MO MOAIMUCKE.

11. T'opbynos, }O. H. BBeneHne B cTOXaCTHYECKYIO PAAHOJIOKAIMIO: yueOHOE TTocoOue st
By30B / ['opOyHnoB 1O. H., JlobanoB b. C. Kymuxos I'. B. - Mocksa: ['opsuast munaus -
Tenexkom, 2017. - 376 c. - ISBN 978-5-9912-0433-0. - Tekcr: anexkrponssiit // IbC
"KoncynbTanT cTyneHra': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785991204330.html (mata  oOparteHUS:
27.10.2023). - Pexxum g0CTyma: 1Mo MOAIMUCKE.



https://www.studentlibrary.ru/book/ISBN9785991204880.html
https://www.studentlibrary.ru/book/ISBN9785991204330.html

	Федеральное государственное автономное образовательное учреждение высшего образования
	Общие указания
	Порядок проведения вступительных испытаний
	Критерии оценивания
	Отлично (80-100 баллов)
	Хорошо (60-79 баллов)
	Удовлетворительно (40-59 баллов)
	Неудовлетворительно (менее 40 баллов)
	Вопросы программы вступительного испытания в аспирантуру по научной специальности 1.3.4 Радиофизика
	Раздел 1 ФИЗИКА
	1.2. Молекулярная физика. Термодинамика и статистическая физика
	1.3. Электричество и магнетизм
	1.4. Оптика
	1.5. Атомная физика и квантовая механика
	Раздел 2 Радиофизика ТЕОРИЯ КОЛЕБАНИЙ
	ТЕОРИЯ ВОЛН
	СТАТИСТИЧЕСКАЯ РАДИОФИЗИКА
	ПРИНЦИПЫ УСИЛЕНИЯ, ГЕНЕРАЦИИ И УПРАВЛЕНИЯ СИГНАЛАМИ
	АНТЕННЫ И РАСПРОСТРАНЕНИЕ РАДИОВОЛН
	ВЫДЕЛЕНИЕ СИГНАЛОВ НА ФОНЕ ПОМЕХ

	Учебно-методическое обеспечение и информационное обеспечение программы вступительного испытания в аспирантуру по научной специальности

