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OO01ue moJIoKeHus

PaGouast nporpamma auctuiuinabl «Teopust konebanuii 1 BOIH» pa3paboTaHa B
COOTBETCTBUM  C  (pefiepalbHBIMU  TOCYJAapCTBEHHBIMU  TPEOOBAHUSIMU,
YTBEPKJICHHBIMU TpUKa3oM MuHuctepcrBa o0pa3oBaHMs M HAYKH BBICHIETO
oOpazoBanus Poccuiickoit ®eneparuu ot 20 oktaops 2021 r. Ne 951.

1. IEJIA U 3AJJAYM YUYEBHOM JUCHUTILIUHBI

eab AMCHMIIMHBI:

NOJATOTOBUTH AaCIUPAHTOB K HAy4YHO-HUCCIEAOBATEIIBCKOW AESATENBHOCTH IIO
CHENMATBFHOCTA paanodu3nKa, K 3allUTe HAayYHO-KBATU(PUKALUOHHOW pPaOOTHI
(IuccepTanumn) ¥ NPeNoAaBaHUIO B YUPEKIEHHUSAX BbICIIETO 00OPA30BaHUS.

3aﬂa‘-ll(l M3y4YEeHHUS THCIHUIIJINHDI.

- CUCTCMATHU3HNPOBATh 3HAHUA 110 TCOPUHU KoJICOaHHH U BOJIH,

- Ha OCHOBAaHHHU TGOpeTH‘leCKOﬁ )51 HpaKTHHGCKOﬁ IIOATOTOBKH AaCIIMPAHTOB
C(bOpMI/IpOBaTB HaBBIKHU K CaMOCTOSITCIbHOM HayLIHOﬁ )51 HGII&FOFI/I‘-IGCKOﬁ
JCATCIBHOCTH.

2. MECTO /UCHUIIJIMHBI B CTPYKTYPE NIPOI'PAMMBI
ACIIMPAHTYPbI

JlucuuIiinHa OTHOCHUTCSL K 00pa30BaTeIbHOMY KOMIIOHEHTY MPOTPaMMBbI
MOATOTOBKM HAy4YHBIX M HAy4YHO-TIEAaroru4eckKuxX KaJapoB B acCHUPaHTYpE,
BKJIIOUEHA B pazjien « JNEKTUBHBIC TUCITUTUINHBI (MOIYIIH ).

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHbI
IIo oxOHYaHMU U3y4YEeHUS JUCLUIUIMHBI ACIUPAHTHI JOJIKHBI:

3HATh!
- yHIaMeHTanpHbIe OCHOBBI TEOPUH KOJIEOAHUM 1 BOJIH;

- COBPEMEHHOE COCTOSIHHE U MEpPCHEKTUBbI PA3BUTHUS HCCIEIOBaHUI B 00JacTH
KOJICOAHHWI U BOJIH;

- OCHOBHbIE Hay4YHbI€ MPOOJIEMBI B 00JaCTH KOJI€OaHUW U BOJIH;

YMETh:

- aHAM3UPOBaTh U 0000IIATH MONYUYEHHYIO B XOJ€ HCCIEAOBaHUA MHGOPMAIUIO
U3 MOJIETICH JIJIsl KOoJIeOaTeTbHBIX M BOJTHOBBIX CHCTEM;

- HCTOJB30BaTh KOMIIBIOTEPHBIE TEXHOJOTMH | 00paldaThiBaTh pPE3yIbTATHI
HATYPHBIX H3MEPEHUH, MPOBOIUTH X CHEIHMATBHBIA aHAJIN3;

- (hopmynHpoBaTh JIOTHUYHBIE U OOOCHOBAaHHBIE BBIBOJIbI U3 aHAJIN3a COOCTBEHHBIX
HAyYHBIX PE3YJIbTATOB M OMyOJIMKOBAHHBIX MAaTEPHAJIOB;

BJIQ/IETh:

- COBPEMEHHBIMHU METOJAMH U TEXHOJIOTUSAMHU B 00JIaCTH KOJICOAHUN U BOJIH;

- OCHOBHBIMM COBPEMEHHBIMM METOJaMH pacuera OO0beKTa Hay4dyHOTrO



WCCJICIOBAHMSI, UCTIONB3YIONTUMU TIepEI0BhIe HH()OPMAITMOHHBIC TEXHOJIOTHH;
- HaBBIKAMHU KOPPEKTHOM MMOCTAaHOBKH HAYyYHOTO UCCIIEOBAHUS.
4. CTPYKTYPA, OB BEM U COJIEPKXAHUE JIUCHUIIJIMHBI
4.1. O0beM TUCUMILUIMHBI U BUAbI y4e0OHOH padoThl
Tpynoémkocts B 3ET - 3
TpynoémkocTs B yacax — 108
4.2. Pa3neibl AMCHUIIMHLI 1 BUABI 3AHATHH

Buabl yueOHOM HATPY3KU U MX
TPY10E€MKOCTh, aKa/IeM. YaChl
ayIUTOPHBIC
3aHATHS
NeHanmenosanue pasaena JucuMIUIMHbI =
T |2
Q o
=2 |
& 2z |=
o 3) =
Q e =
< = =
- = =S 9O o
o = =2 2 E
| = z\g = (=)
s & 3§ B¢
= =2 =9
1 Pazoen 1. OcHnosnvie nousimus meopuu36 6 6 24
Konebanuil
2 Tewma 1. Knaccuduxanus konebatenbHbix|12 2 2 8
CHUCTEM U MPOIECCOB
3 [Tema 2. CBOGOHbIC U BEIHYKACHHbIE |12 2 2 8
KoseOaHus
Tema 3. BoruucneHnue COOCTBEHHBIX 12 2 2 8
4 |gacTOT I CUCTEM C OOIBIMM YHCIOM
CTETeHe CBOOO b
0 Pasoen 2. Henuneiinvle ounamuueckue |36 6 6 24
cucmembl
6 [Tema 1. JlunamMuyeckue CUCTEMBbI 12 2 2 8
7 |Tema 2. OcHOBBI T€OpUU ycTOWYUBOCTH |12 2 2 8
8 |Tema 3. budypkarmonssiii aHanu3 12 2 2 8
9 |Pasoen 3. Boanwi 36 6 6 24
10Tema 1. OCHOBHBIE XapaKTEpUCTHKU 12 2 2 8
BOJTH
11|Tema 2. BonHbI B IEPUOIUUECKUX 12 2 2 8
cucTeMax
12Tema 3. HenuHeliHble BOJTHOBBIE 12 2 2 8
MPOIIECCHI
[IpomexxyTOouHast arTecTanus




HUTOT'O: 108 |18 18 72

5. OHUEHOYHBIE CPEJACTBA JJISA TEKYHIEI'O KOHTPOJIAA U
MMPOMEXYTOUYHOM ATTECTAIIUU
5.1. Texymuit KOHTPOJIb MO AUCIMIUIMHE OCYUIECTBISETCS B (OpME KOHTPOJILHOM
paboThI

Tunoeoti sapuanm k/p

3agaya 1.

[TocTtpouTh KayecTBEHHO (a30oBble MOPTPETHl I KOHCEPBATHBHOIO

ocimuisitopa ybdunra:

¥+ ax + px3 =

B ciydasx a) o>0, >0, 6) a>0, <0, B) a<0, >0.

3anayva 2.

Halitu nmonpaBKy K 4acTOT€ KOJE€OaHUI B HEJIMHEMHOM OCLUIIATOPE

¥+ wix+yx>=0

METOJ0M MEJIJICHHO MEHSIIONITUXCSI aMILUTATY/I.

3amaqga 3.

B ocuunnsarope Ban nep [losns

i—(e—xDx+x=0

HCCIEAYUTE YCTOMYMBOCTH COCTOSIHUM PABHOBECHS B 3aBUCUMOCTH OT

rapamMmeTpa e.

3amaqa 4.

Halitu nucnepcMoHHOE ypaBHEHHWE JJI IIETIOYKUA CBSI3aHHBIX MAasiTHUKOB

Macchl m, JUIMHBI |, pacrmoioXeHHBIX Ha PAcCTOSIHMU & APYr OT Apyra H

CBSI3aHHBIX MMPYKMHAMH C KECTKOCThIO K.

3agaya 5.

Haiitn nucnepcroHHOE ypaBHEHME [UJIsl LENOYKH, COCTABJIICHHOM W3

MOCJICIOBATEIbHO COEAMHEHHBIX WHIAYKTUBHOCTEH L W mapamienbHO

CoeTMHEHHBIX eMKOCcTel C (hUIbTp HUKHUX YaCTOT).
5.2. [lpomexxyTouHas aTTecTalus MO AUCIUIUIMHE MPOBOAUTCS B 1 cemecTpe B
dbopme 3adera
Ilepeuensv 6onpocos k 3auemy
1. Ipenmet pusuku konedbanuii u BoaH. Kputuka Teopun xonedanuii XapTMaHoM
u ap. OcobeHHocTn GU3UMKM KojeOaHuid M BoJH. OOMIHOCTH KoJicOaHWH B
pasnuYHBIX pazaenax ¢usuku. [Ipumepsl KomeOaTeTbHBIX U BOJHOBBIX IPOIIECCOB.
2. ®uszuueckuit MaatHuK. OOparHas 3amada B (PU3MUECKUX MCCIEIOBAHUSX.
DMIUpUYECKOe ONMMCAaHWEe KMHEMAaTHUKU KoyeOaHuii MasTHHKa. [lapamerpudeckas
U HemapaMeTpuyecKas armpoOKCUMAINS SKCICPUMEHTAIBHBIX TaHHBIX. AHaIH3
JIBIDKEHUS HA OCHOBE METOJa TEOPHUH pa3MepHOCTH. IlocTpoeHHne MoIembHBIX
ypaBHCHUH ABUKCHUS HAa OCHOBE PE3YJIbTATOB aIMIPOKCUMAIIHH.
3. TapmoHmueckass anmpoKCHMaIMs JBHKEHUS (DU3UYCCKOTO MAasTHHKA.
YpaBHeHHE TapMOHHYECKOTO OCHUJUIATOpA: pa3MepHas U Oe3pazMepHasi (GOpMBI.
[TomoOue nABMKEHHUE TAPMOHUYECKUX OCHWILIATOPOB. AMIUIMTYIA, YacTOTa,
nepuox M ¢asza kojedarenbHOrO ABMXKeHUsA. OneparopHas ¢opMa ypaBHEHHUS
TapMOHUYECKOTO OCIWJUIATOpa, €ro (hakTopu3amus. PerieHue B BHJIE MHHMBIX



skcroHeHT. CooTHoweHus OJunepa. BekTopHble auarpamMmbl, OPTOrOHAJIBHOCTH
CHUHYCa U KOCHHYCA.

4. CkansipHoe npousBeneHre GyHKIUA. ['apMOHMYECKUI OCUMIUISATOP U 3aja4a Ha
coOcTBeHHble 3HaueHus. OproroHanbHas cucrema Qyukiuii. Psng  Dypse.
HNuterpan dypre. Anpo mnpeodOpazoBanuss Dypbe, Kak COOCTBEHHAs (GYHKIUS
3a/1layu Ha coOcTBeHHOe 3HaueHue. [Ipumep pasznoxenuit B psg u uaterpai Oypoe.
CooTtHouienue HeonpeneaeHHocTH. OOIMe YepThl U pa3Iudue psja U MHTerpasia
Oypee. buenns. Uarerpan @ypbe v NPUHIUI TPUUYAHHOCTH.

5. Ocobast ponb IuHEWHOro mnpuOmpkeHus. Merton pasmepHoctr. Crabas
HenuHelHocTh. YpaBHeHnue ioddunra. Meron Ilyankape onpeneneHus 4aCTOThI
KOJICOaHHMI HETMHEWHOTO OCIIMILIATOPA. XapakTep NpUOIMKEHUS.

6. OOmmii ciyyaid HenMHEHWHBIX KoJsieOaHuii. Merton (a3oBOM IJIOCKOCTH.
OcHoBHbIE ompezeneHus: JuHamuyeckas cuctema, (a3oBoe MPOCTPAHCTBO,
dazoBas ckopocTh, (azoBas Touka, (a3oBbIi moprpeT. lIpeumyiiecTBa Merona
(dazoBoii mockoctu. OcoOble TOUKH: LEHTP, ceiio. Knaccudukaius TpaekTopuil.
®da30Bb1il mOpTpeT (pu3Myeckoro masTHUKA. CBs3b 0COOBIX TOuYeK (ha3oBoi
IJIOCKOCTH € MMOTEHIHAIIBHOW SHEPTHUE KOHCEPBATUBHON CUCTEMBI.

7. llepeBepHyThlii (¢u3nueckui MadaTHHK. «Msrkas» Moga. CroHTaHHOe
HapyuieHue cummerpuu (bypunanos ocein). @a30BbIil MOPTPET. IJAEMEHTHI TEOPUU
oudypkarmii.

8. IlpaBunma Kupxroda. JluHeitHple W HeTWHEWHBIE TIENH. AMIUIHTYIHAS,
yacToTHass W (aszoBas Moayauuu. Moaudukauus CHoekTpa Opu MOAYJISUUN
curHaiza. Mopaynsiusi Kak HEJIMHEHHBIM (WM mapamMeTpudecKuii) mpolecc.
[Ipumep U3 ONTHUKH: KOMOMHALMOHHOE paccesHHe cBeTa. JleTeKTMpoBaHUE U
reTepoANHUpPOBaHNE curHaina. Moaudukanus crnekTpa Mnpu JeTeKTUPOBAHUMU.
KBagpatuunsiil nerekrop. ONTHYECKOe reTepoAMHUPOBAHUE.

9. OOoOmeHnHble KoOpAWMHATHI, MeToa Jlarpamwka. DIeKTpOMEXaHUUECKHE
ananoruu. KBasucranmoHapHbsle Tmporecchl. JIMHEHbIE (QUIBTPHI, YacTOTHA,
amruuTyaHass u  ¢aszoBas xapaktepuctuku. KorebaTtenbHbIE KOHTYp Kak
rapMOHHUYECKUMN OCUMIUIATOP.

10. CBobOomHbIe KONeOaHUs B JIMHEMHOM KOHTYpe ¢ 3aTyxaHueM. be3paszmephHas
dbopma ypaBHEHHsS 3aTyxaromux KkoJyieOanui. Jlorapudmuueckuii JeKpeMeHT.
[Tpuniun momobust ¥ 4yactota KosneOaHuii 3aryxaromiero ocuwuisitopa. CekTop
4acTOT COOCTBEHHBIX KOJI€OaHWI TapMOHHYECKOTO ociuiaropa. JlopeHiena
dbopma CrieKTpaTbHOMN JIMHUH.

11. ®a30BbIil MOPTPET CUCTEMBI C 3aTyXaHUEM. Y CTOMYMBBIM M HEYCTONYMBBIN
(boKycChI 1 y311bl. MeTo 1 MEIEHHO MEHSIIOIIMXCS aMIUTUTYA. KpuTudeckuit pesxxum
KoJieOaHui. 3aTryxaHue CBOOOJHBIX KOJICOAHUM B HEJIMHEHHBIX CHCTEMaXx.
®a30BbIil NOPTPET PUINYECKOTO MASTHUKA C 3aTyXaHUEM.

12. BeiHyXJICHHBIE KOJI€OaHUS B JIMHEMHBIX CUCTeMaX. MeToJ KOMIUIEKCHBIX
ammnTyn. [lapamnensHblii W mOCienoOBaTeNbHBIM KOJeOATeNbHbIE KOHTYPHI.
be3pazmepHbie mapaMeTpbl KOJ€0ATETbHOTO KOHTYpA: XapaKTepUCTUYECKOE
(BOJIHOBOE) COINPOTHUBIICHHE. Pe30HAHCHBIE KpUBBIC TOKa, HANpPSOHKEHUS U
MOIIHOCTU. Pe3oHaHc TOkOB W HampsbkeHuid. JoOpoTHOCTH Kose0aTeIbHOTrO
KOHTYpa, €ro CBA3b C JOrapu(pMHUUECKUM JIEKPEMEHTOM U IUPUHON PE30HAHCHOMN



KPUBOM MO MOIIHOCTH. BBIHYyX/J€HHbIEe KOJeOaHUs B JUHEHHBIX CHUCTEMax MO
JeCTBUEM HErapMOHMYECKOW cuiibl. JluckpumuHatopsl ($a30BOM M 4YaCTOTHOMU
MOZYJIALINH.

13. Pe3onanc ocuwuisitopa co ciaboit HenuHeiHOoCThIO (Meton Jlroddunra).
ABtoreHeparop. JInnelHbI 1 HeTUHEHHBINH peKUMbl paboThl. Da3oBast MIOCKOCTH
aBTOTeHepaTopa, MNpeleiabHbli  1ukiI.  budypkauus  Angponosa-Xonda.
HccnenoBanre HEIMHEMHOTO pEXMMAa METOAOM  MEMJIEHHO MEHSIOLIUXCS
ammuuTya. Meton Ban nep Ilossi, koMriekcHast MoguguKaIms.

13. Konebanue cuctem ¢ AByMsl cTeneHsiMu cBo0o1bl. buenue. HopmanbHbie MOIbI
kojiebanuii. CBs3b U cBsizaHHOCTh. I'paduk Buna. KomeGanme mon nericTBueM
BBIHY)KJalomme cuiibl.  AHTUpe3oHaHc. [amenue kosnebanuit. CBsi3p 10
3aryxanuto. Dpdekrt Jukke.

14. TTapamerpuueckue koneOaHus. [[Ba mpenenbHbIX ciydas MapaMeTpHYECKUX
KojieOaHuii  (amuabatuyeckoe TPUONMKEHME W MICHOBEHHOE  HM3MEHEHUE
napameTpoB). ['apMOHHMYECKOE€ HW3MEHEHHE MapaMeTpoB: ypaBHEHHE MaTbe U
Xwuna, ux cBs3b. Teopema ®Dmoke. [lapameTpuyueckuid pe3oHaHC.

15. DOnexrpuueckue ¢Gaykryanuu. TermmoBod u ApoOOBOM miyM. benbiit mrym,
Teopema HaiikBucra. [Ipenen 4yBCTBUTENBHOCTU U3MEPUTEIBLHBIX TPUOOPOB.

16. DOBpucTrueckoe 000CHOBaHHE JTUHEHMHOTO BOJHOBOTO ypaBHEHUS. OCHOBHBIC
CBOICTBa BOJIH, HA0JI01aeMble dKCIIEpUMEHTaNbHO. [loniepeunbie U mpoOI0IbHbBIE
BOJHBI. ['apMOHMYECKass BOJHA, KaK CIEACTBUE OJHOPOJHOCTH M HM30TPOIHOCTH
IIPOCTPAHCTBA, & TAKKE MPUHLUIIA CYIIEPIIO3UIINH.

17. XapakTepuCTUKA TrapMOHUYECKOI BOJIHBI: aMIUIMTY/a, JUIMHA BOJHBI, YACTOTA.
VYpaBHeHnue npoctoil BosiHbl. BonHoBoe ypaBHenue. [IpuHuun «OputBel OKaMb».
OmneparopHasi popma BOJHOBOTO ypaBHEHHUs, €ro (paKTopu3alus U pelieHue s
O0eckoHeuHoM cpeabl. 3agada Koy,

18. lucriepcusi BOJH: aHalIM3 Ha OCHOBE pa3MEpHOCTU. [ 'paBUTallMOHHAs BOJIHA,
KalWUIsipHas BOJIHA. YTO Takoe CKOPOCTh BOJHBI? BBIIENIEHHOE NOJIOKEHUE BOJIH
COXpaHAIIIMX MpH pacnpocTpaHeHun ¢opmy. HopmanbHble BOJHBI Cpeabl.
Conutonsl. @a3zoBas W TpynnoBas CKOPOCTh BOJH B JIMHEWHOW Cpele C
nucrniepcueil. BoiHbBI KOHEUHOM aMIUIUTYIbI (ciiabasi HEJIMHEHHOCTh): pelieHue
Pumana.

19. Axyctuueckas (mpomosibHasi) BosiHA. JlokanbHOE TEPMOJAMHAMHYECKOE
paBHOBecue. [lonHas cucrema ypaBHEHHM aKyCTHUKHU JUISL MICAJIBHOM CIUIOLIHOW
cpenbl. JluneiiHoe mNpUOMKEHWE YpaBHEHUN akyCcTHKU. Ompeaensroniye
napameTpbl  3BYKOBOM BOJIHBI. CKOpPOCTM M BOJIHOBOI'O  COINPOTHBJIEHUS
aKyCTUYECKOM BOJIHBI. [IOTOK SHEpPruM M UMIyJIbCa B 3BYKOBOM BOJIHE. Teopema
YmoBa. ConocTaBiieHHE C SKCIIEPUMEHTOM.

20. Konebanusi ctpyHbl (momepeuyHasi BoyiHa). TpeOoBaHUS K XapaKTepUCTUKAM
CTPYHBI JUIsl pealn3aluu JIMHEHHOTO pexuMa KoseOaHuid. JInHelHOoe BOJHOBOE
ypaBHeHre.  OcoOeHHOCTH  mepexoja K  JIMHEHHOMY — MpUOJIMIKEHHUIO:
npeobpazoBanue [ammiiess u mpeodpasoBanue Jlopenma. ['panmynas 3amauya.
Meton ®@ypne. [TonHoTta cuctemsl pyHkumii 3agaun Lltypma-JlnyBuis u npuHLIUI
cynepno3uiiui. HopmanbHble MOJBI KoJieOaHUM CTpyHBI. KX HE3aBUCHUMOCTD.
OcHoBHas Mopa. OcumIsSTOpHAs TeopeMa. 3aKOH COXPAHEHHS DHEPIHH:



KOHCEpBALMs JHEPIrMM B HOPMAJIBHBIX MOJAX W OPTOTOHAJIBHOCTH PEIICHHUW IS
HOPMAaJbHBIX MO/I.

21. ]JIByxmpoBojHasi JIMHUS — MPUMEpP HEKBAa3UCTAIMOHApHOM 1enu. [loroHHble
napamMeTpbl M 001acTb NpuMeHUMOCTH. Ompenensione MapaMeTpbl: aHalu3
pa3mepHOCTH. CKOpPOCTh PACIpOCTPAHEHUsI BOJHBI U BOJIHOBOE CONPOTHBIICHUE.
Tenerpadubie ypaBHeHus. JliMHHas JuHUS O€3 3aTyxaHUs: CBSI3b TOKOB U
HanpspkeHuil. OTpakeHue BOJIHBI OT Harpy3kw. PexXuMm XO0JocToro Xoja,
KOPOTKOT'O 3aMbIKaHUsI U Oeryuieil BoJHBI (coriacoBaHHas Harpyska). OTpaxkeHue
Ha HEOJHOPOJIHOCTAX NUHUU. [lapagokc HanpsHKeHUsI.

22. TapmoHuueckoe BO30YXKJIEHUE JJIUHHOW JMHUM. MeToa KOMILJIEKCHBIX
aMmIutys. BxogHoe conportuBieHne JuHUU.  COrylacoBaHUE  BOJIHOBOTO
CONPOTHUBJIEHUSI JIMHUM W HAarpy3ku. Pe3oHaHCHBIE CBOWCTBA JBYXIIPOBOJHOMU
auaud. [IpubnmxeHne cocpeoTOUYEHHBIX MapaMeTpoB. JByXmpoBoaHAS JTUHUS C
3aryxanuem. Jlucnepcuss BoJiH. PacmpocTpaHeHuss umnylibca 0€3 H3MEHEHUs
(bOpMBL.

23. Cuctema ypaBHeHHII MakcBeia 1 ee oOIiue cBoiicTBa. [ paHUYHbIE yCIOBUS,
MarepuaiibHble ypaBHeHusA. Teopema [loviHTHHra. IlpmMep wmaTepuaabHOrO
ypaBHEHMS ISl ciaydas muia3Mmbl. [lnasmennas dactora u JleOaeBckuil paauyc.
Mogens cpensl Makcsea.

24. BomHOBOE ypaBHEHHE KaK CIIECTBUE ypaBHeHU MakcBenna. OCHOBHBIEC THITBI
MOJICJIBHBIX BOJH 3JIEKTPOJMHAMUKU: IUIOCKAs, TWIMHAPUYECKas U chepruueckas
BOJHA. Pemenne 1u1s miIocKou BOJIHBL. Ee CBOMCTBA: MONEPEYHOCTD, MOJSAPU3ALUS
(tockast U Kpyrosasi), (a3oBas CKOPOCTb, BOJHOBOE CONPOTUBIEHUE U T.[.
OTtpaxeHre BOJIHBI OT NOBEPXHOCTH METallla: CKUH-CIIOM, CTPYKTypa CTOS4YEH
BOJIHBI, SKCIIEpUMEHTHI BuHepa. /{aBineHne usiyyeHus.

25. Cdepuueckas BoyiHA. 3ajayda W3JIYYCHHUS. YCIOBUS M3ITy4YeHUS (TIPUHIIMI
OPUYUHHOCTHU, TPUHIMUI MOTJIOLIEHUs, ycioBue 3ommepdenbaa). JunonsHoe u
MarHUTOJUIIONBHOE  M3JIy4eHuEe  (Ka4yeCTBEHHO, Ha  OCHOBE  IIpUHIMIA
pazMepHOCTH). J{narpamMMa HanpaBIeHHOCTH U3JIy4YE€HHUS, 3aBUCUMOCTbh MOIIIHOCTU
u3nydenust oT yactotel. ®opmyna Jlapmopa. J[oOpoTHOCTH aTOMHOTO M3ITydaTedis.
[IpuunHbI 3aTyXaHUs, paIualliOHHOE TPEHUE.

26. OtpakeHHE 3JIEKTPOMArHUTHOM BOJHBI OT TPaHUIBl pasfena IBYX Cpem.
I'eomerpuueckas onrtuka. @Dopmynsr Dpenens. Yron bprocrepa. IlomnHoe
BHYTPEHHEE oOTpaxeHue. HapylieHHOe TOJIHOE BHYTPEHHEE  OTpa)XCHUE
(TYHHEJIMPOBAHUE AJIEKTPOMATrHUTHBIX BOJIH).

27. PaccesHue dJIEKTPOMArHUTHBIX BOJH Ha HEOJHOPOJIHOCTSIX  CPEbI.
Nunukarpuca paccestHusl U3Ty4eHUs C €CTECTBEHHOM MoJisipu3aluen (paccesiHue
Tungens). Ontuueckass TeopeMa M €€ CIEACTBHs: HEU30€KHOCTh 3aTyXaHus,
KOHEUYHAs BEJIMYMHA 3aryxaHud. Fiie pa3 o pagualMoOHHOM TpeHHH. YacTHbIe
ciydan paccesHusi. PaccesHue TommcoHa (KJacCHYeCKUM paanyc 3JIEKTPOHA),
paccestnue JlopeHiia (rapMOHUYECKUH OCITMILISITOpA), paccesHue Penes — ["aHca.
28. HopmasbHble BOJHBI cpefbl. TeH30p AUAJIEKTPUYECKON MPOHUIIAEMOCTH
AHU30TPOIIHOM M  M30TPOIIHOM — THUPOTpomHON cpexn. Pacnpocrpanenue
ANEKTPOMArHUTHBIX BOJH B  OJAHOOCHOM KpucTaiie. (OOBIKHOBEHHass U
HEOOBIKHOBEHHas:  BOJIHA. [ 'WpoTpomHasi  cpena:  BpalleHHWE  IJIOCKOCTH



MOJISIPU3ALIIY.
29. Henuneiinpie 3¢Q¢GeKThl MpH paclpOCTPAaHEHUHM HJICKTPOMArHUTHBIX BOJIH.
CamodokycupoBka. ['eHeparsi BTOpPO TapMOHUKHM KakK MapamMeTpUUECKHM
uHTeppepeHIMOHHbIN dpPext. O MeToae KOMIUIEKCHBIX aMIUTUTYI. Y CIOBUE
CUHXPOHMU3MA.

30. [umuuapuueckue BoyHbL. Kiaccudukanus Mo B OJHO-CBSI3AHHOM
BOJHOBOAE. KauecTBeHHass KapTHHHA pacIpOCTPaHEHUs] BOJHBL. BonHOBOX
NPSIMOYTOJILHOTO cedyeHus1. [{ucnepcust BOIH B BOJHOBOAE. Kpurtnueckas dacrtora
(nmuHa BostHbl). CBY — pe3oHaTophl.

31. PacnpocTpaHeHHe AJIEKTPOMAarHUTHBIX BOJIH B Cpele C JAHUCIEpPCUEH.
JucnepcuoHHOE ypaBHEHHE. B3aMHO OJHO3HAYHOE COOTBETCTBUE BOJHOBOTO U
JUCIIEPCUOHHOTO ypaBHeHus. Mogaenb cpeasl JlopeHla W ee  CBOICTBA.
[lnazmennple koneOanms. [louemy mmasmon He w3nydaer? Iloctpoenue
NPpUOIM>KEHHBIX YPaBHEHUI HA OCHOBE JUCIIEPCUOHHOTO YPABHEHUSI.

32. OcHOBHBIE OCOOCHHOCTH MHUKPOMHUpA: JUCKPETHOCTh CHEKTpa DSHEPTUUA H
uHTepdepeHiusi. DHEpPrusi CUCTEMbI, KaK JUCIEPCHUOHHOE COOTHOIIEHUE.
NMnynbcHOE W KOOpJMHATHOE TpeiacTaBieHue ypaBHeHust Ilpenunrepa.
CooTHoOIIEHUE HEOIPEIEICHHOCTH KakK CJIECTBUE UMITYJILCHOTO U KOOPJAUHATHOTO
npeacTtaBieHus. CBoOOAHAs YacTUIA B KBAHTOBOM MEXaHUKE: €€ COCTOSHUE U
CBSI3b C SKCIIEPUMEHTOM.

33. 3amaua paccesHHS YaCTHIl B KBAHTOBO-MEXaHWYECKOH ITOCTaHOBKE.
HctonkoBaHue BOJHOBOM (PYHKIMHM KakK IJIOTHOCTH BeposTHOCTU. [LIOTHOCTH
MOTOKA YacCTHUIl B KBAHTOBOM MEXaHUKE W 3aKOH COXPaHEHUS 4acTHll. bopHOBCKOE
NpUOJIMKEHUE B TEOPUHU paccesiHus (aHanor npulImkeHus Penest B onTuke).

34. JIUCKpEeTHBINA CIEKTP JHEPreTHUYECKUX YPOBHEH — 3amaya Ha COOCTBEHHBIE
3HaueHus. OOmme cBoicTBa pemienuid ypaBHeHus Illpeamnrepa. Omnepatop
['amunpToHa. JIMHAMHUYECKHE MEPEMEHHBIE M COOTBETCTBYIOIIME UM OINEPATOPBHI.
[I1OTHOCTh BEPOSITHOCTH U CPEAHUE BEJIMYHMHBI JUHAMUYECKUX IEPEMEHHBIX.
KBaHTOBaHME Kak CIIEICTBUE TPAHUYHBIX YCIOBUM.

35. PaccessHne 4dacTHIlbl Ha TMOTCHIIMAIBHON CTYIEGHH. ['paHUYHBIC YCIIOBHS IS
UJCATM3UPOBAHHOTO  OECKOHEUHOTO moTeHunuana. lIpocreiiiee  perieHue
VpaBaenus lllpenunrepa. beckoneuynass moteHmanbHas sma. OOmue CBOMCTBA
pEUIEHNA: OCHOBHOE COCTOSIHUE, BBIPOXKACHUE, YETHOCTh, OCUMISITOPHAS. TEOpEMA.
Mogenb Tomaca — KyHa 115t CONpsKEHHBIX CBSI3€M B OPraHUUYECKOM MOJIEKYJIE.

36. IIpsmMoyronbHas TOTEHIMANbHAS sSMa KOHEYHOW T1iyOuHbl. I[IpoOnema
CYILIECTBOBAHMSI CBSA3aHHOTO COCTOSIHUSI B OJHOMEPHON MOTEHIMAILHON sIME.
PaccesHue Ha TPAMOYroJabHOM TOTEHIIMAIBLHOM Oapbhepe U MPSMOYTOJbLHON
noTeHIUaIbHOU siMe. JlanHble paccessHue. KoMiuiekcHasi TIOCKOCTh. JlaHHBIE
paccestHusT W CBS3aHHbIE COCTOSIHUS. [lOMYNpPOBOJHUKOBBIE TI'E€TEPOCTPYKTYPHI.
KBaHTOBBIC SIMBbI U KBAHTOBBIC TOUYKH.

37. Tlpoxok/IeHue YacTUIl CKBO3b IMOTCHIMAIBHBIN Oaphep (TyHHEIUPOBAHUE).
«ITapagokc» mombapbepHoro Toka. I[lpoHukHOBeHUe 0Oe3 oTpakeHus. DPdekT
Pamzayspa. Ananorus c wunteppepomerpom Dabpu-Ilepo. Mogens Meramia
3ommepdenbaa. Pabora Beixoja, aBTOAIEKTpOHHAs dMuccus. KBa3ucraimoHapHbie
COCTOSIHUS.



38. IIpoxoxkaeHre 4acTHIl CKBO3b «KBAHTOBBIE KaHAIBD». UTO TaKoe CIUIOIIHAS
cpena? Pemenue B BUAE UWIMHAPUYECKOW BOJIHBI. MHWHUMAaIIbHAs SHEPrus
MIPOHUKHOBEHUS KaK KPUTUYECKAS 4ACTOTA BOJIHOBO/IA.

39. Tpexwmepnas 3agada (ucciemoBanue  s-coctostHui).  Cdepuueckas
NoTEeHUUANIbHAs sama. YcnoBue HMocra-IlaiiHca CylIeCTBOBaHUSL CBS3aHHOTO
coctostHusA. JleiiToH. PaccesHne ¢ HyJlIeBBIM MOMEHTOM KOJMYECTBA JIBHXKCHUSI.
AMIUIUTYla paccessHhsT W [JJIMHA paccesiHuA. ATOMHas CHUCTEMa EIUHUIL
Oe3pa3MepHble MapaMeTphl Teopuu aroMa. YpaBHeHue [lpemunrepa s
KYJIOHOBCKOT'O IOTEHI[MAJIA: PEMIEHUE ISl S-COCTOSTHUM.

40. I'apmonnueckuii ocumuiarop. [Ipencrasnenue I'eiizenOepra. dakropusaius
raMmuibToHMaHa. Ornepatopsl poXAEHUS W yHUUTOkeHudA. [IpoctpancTtBo PDoka.
KorepeHTHbIE COCTOSIHHUSI — aHAJOr KJIACCUYECKHX COCTOSHHM TapMOHHYECKOIO
OCLUJIATOPA.

OueHouHble cpeacTBa JIs NMPOBeJeHHUs TEeKylleil W NMPOMEXKYTOYHOM aTTe-
CTAIUM MO JUCUUILIUHE
Kpumepuu oyenueanusn ona 3auema

Onenka «3aureHo». CHCTEeMaTHYECKOE IIOCCIICHHE 3aHATHH B TCUCHHE
y4eOHOTro rojia - acnupaHT nocetui donee 75% aynuTopHbIX 3aHATHI. B mpouecce
oOy4eHHsI TOKa3all 3aUHTEPECOBAHHOCTH B MIPEIMETE.

Onenka «He 3auTeHoy». [IpomyiieHo 3HauuTeNbHOE KOJIMYECTBO 3aHITHI 0e3
YBaKUTEIIbHOW MPUYHMHBI - aCIUPAHT MOCETWII MeHee 75% ayJIUTOPHBIX 3aHSTHIL.
B nporiecce oOydeHust He MPOSIBUI HHTEPECa K MPEIMETY.

6. YUYEBHO-METOJANYECKOE n NH®OPMAILIMOHHOE
OBECIIEYEHUE YYEBHOM JJUCHUTIJIMHBI

6.1. OcHoBHas JuTEepaTypa

1. Kapnos, H. B. Konebanus, Bomubl, ctpykrypsl / H. B. Kapnos, H. A.
Kupunuenko. — Mockpa: ®@usmatiut, 2008. — 497 c.: un. — Pexum nocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=68395. — ISBN
978-5-9221-0205-6. — TeKCT: 2IEKTPOHHBIA.

2. T'openuxk, I'. C. Konebanus u BosHbl: yueoHoe nocodbue / I'. C. I'openuk. — 3-¢
u3a. — MockBa: @usmatiut, 2007. — 656 ¢. — Pexxum Joctymna: mo moanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=68389. — ISBN 978-5-9221-
0776-1. — TexcT: 2IeKTPOHHBIMN.

3. [unckuii, A. A. OcHoBbl ¢pusuku: yueOnuk / A. A. [Munckuii, b. M. SIBopckwii ;
pen. 1O. . Quk. — 5-e u3n., crep. — MockBa: ®usmatiut, 2003. — Tom 2.
Konebanust u BoHbl. KBaHTOBas pusnka. dusnka sijpa U 2JI€MEHTAPHBIX YaCTHIL.
— 551 C. — Pexxum JIOCTyIA: 10 ITOJIITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=82665. — ISBN 5-9221-0383-0. —

TeKCT: DJIEKTPOHHBIN.

6.2. lonosiHUTEILHAS JIUTEpPATYpa
1. Konebanusi W BOJHBI B CIUIONIHBIX Cpefax: COOPHUK TECTOBBIX 3aJIaHUIA:
yaeOHoe nmocobue: [16+] / B. I'. Jly6posckuii, H. b. Opmnoga, I'. M. OctpenHoB [u



ap.] ; HoBocuOHMpCkHMII TOCYAapCTBEHHBIH TEXHUYECKHA YHHUBEPCHUTET. —
HoBocubupck: HoBocuOuUpckuii rocyqapCTBEHHBIM TEXHUYECKUM YHHBEPCHUTET,
2019. — 72 c.: un., Tabu., rpad., cxeM. — Pexxum gocrymna: nmo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576653. — bubauorp. B k. — ISBN
978-5-7782-3878-7. — TeKCT: PIEKTPOHHBIH.

2. Bragumupos, B. C. YpaBHeHuss marematudeckoit ¢usuku: yueonuk / B. C.
Bnanumupos, B. B. XKapunos. — Mocksa: ®@uszmatiut, 2000. — 400 c. — Pexum
JIOCTyIIA: o MTOJITHACKE. URL:
https://biblioclub.ru/index.php?page=book&id=68126. — ISBN 5-9221-0011-4.

TeKCT: DIEeKTPOHHBIN.

6.3. DiIeKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl

Perucrpanus uepes

JII000MH
YHUBEPCUTETCKUIM
KOMITBIOTED.
DNeKTPOHHO-OMOIMOoTeYHAs B nmanpHelimem
1 | www.biblioclub.ru cucrema (3bC) MpEIOCTABIACTCA
YHuBepcurerckas 6ndInoTeKa HEOrpaHWYEHHBIN
OHJIANH VHIUBUYJIbHBIN

JOCTyH U3 J1I000H
TOYKH, B KOTOPOH
HUMEETCsl IOCTYH K CETH
WNHuTepuer

Poccutickuit nHGOpMaITMOHHBIN
1opTai B 00J1aCTH HAYKH,
TEXHOJIOTUH, METUITUHBI U
00pa3zoBaHus

2. | www.elibrary.ru CBOOOIHBIIH JOCTYI

7. MATEPUAJIBHO-TEXHUUYECKOE OBECIIEYEHUE YUYEBHOM
JAUCHUIIJIMHBI

MartepuanbHO-TeXHHUECKas 0a3a, THPOPMALIMOHHBIE TEXHOJIOTUH, IPOrPaMMHOE
oOecrieyeHne 1 THPOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.
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