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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctymnvaa 51.0.09.04 KosiebaHust ¥ BOJIHBI, ONITHKA OTHOCUTCS K 00s13aTe/IbHOM YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMupyemMbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
OIIK-1: CnocobeH N/l OIIK-1: JlemoHcmpayus U/ OIIK-1: Konnoksuym
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb: pyHOameHmanbHble KoumponbHas DK3aMeH:
3HaHus 6 obaacmu 6asoeble 3HaHus 6 obaacmu 3aKOHbI meopuu KoaebaHuil u paboma 3adauu
¢usuxo- b
U3UKO-Mamemamu4veckux u B80/IH
MamemMamu4ecKux u () Konmponbhbie
uau) ecmecmeeHHblIX HAYK 6
(unu) ecmecmeeHHbIx . y 80NpoChl
HayK & cpepe cpepe cgoetl
ceoeil npogeccuoHabHoU
npogpeccuoHanbHoii | OesmenbHocmu
desimesibHOCMU;
3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI
3.1 TpyAoeMKOCTb AMCLUTI/IUHBI
oyHasi
O01ias Tpy/0eMKOCTB, 3.e. 4
Yacos 1o yue0HOMY IJIaHY 144
B TOM UHCJIe
ay/UTOPHBIE 3aHATHSA (KOHTAKTHast padora):
- 3aHATHSA JIEKLUOHHOI0 THUMA 48
- 3aHATUS CEMHHAPCKOr0 TUMA (MpaKTHYeCcKue 3aHATHA / TabopaTopHbIe PadoTh) 32
- KCP 2
camocTosTe/IbHasA padora 17
ITpomexyTouyHas aTTecTanysa 45
JK3aMeH

3.2. CogepyxaHue JUCHUILIMHDI

(cmpykmypuposaHHoe no memam (paszoenam) C YKA3aHUem OmMBeOeHHO020 HA HUX Koauuecmeda

akademuyecKux udacos u 8uobl yueOHbIx 3aHamull)

‘ HanmMeHoBaHue pa3/je/ioB ¥ TeM AWCLATUINHbI

‘ Bcero ‘

B TOM Uuc/e




(uacer) KonrakTHas pabora (paborta Bo
B3aUMO/IeHCTBUY C IIperno/iaBaresem),
Yyachl U3 HUX
SaHATHS CamocTosiTe/nbHast
CeMHHapCKOro pabora
3aHsTUs TUMa o6yuarowyerocs,
JIEKLJUOHHOTO | (TpakTuueckue | Bcero Hackl
THIa 3aHsTHs/nabopa
TOpPHbIE
paboThI), Uacel

0 0 0 0 0

o o o) o) o

0 0 0 0 0
Tema 1 CBoOoHbIe KOTIeOaHKsT CHCTEM C OJJHOM CTETeHbI0 CBOOOBI. 6 3 2 5 1
TeMa 2 BoIHyX/jeHHbIe KosieOaHusl. 6 3 2 5 1
Tema 3 IToHsTHE O He/TMHEHHBIX KOJIe0aHHsIX. 6 3 2 5 1
Tema 4 KonebartesibHble CUCTEMBI C JBYMsI CTEIEHSIMUA CBOOO/BI. 6 3 2 5 1
Tema 5 DyieKTpoMarHUTHbIe KosiebaHus 8 4 3 7 1
Tema 6 BonHbl. YpaBHeHue Oeryiiieii BOHbI 7 4 2 6 1
Tema 7 BonHbl B ynIpyrux cpefiax 8 4 3 7 1
Tema 8 DyieKTpoMarHUTHbIE BOJHbI 8 4 3 7 1
Tema 9 VnTeptepeHLIyst BOJH 7 4 2 6 1
Tema 10 Judpaxiys BoaH 8 4 2 6 2
Tema 11 Iucriepcus ceeTa 7 3 2 5 2
Tema 12 INonspusanmsa ceeTa 8 3 3 6 2
Tema 13 OnTHKa aHU30TPOMHBIX CPef 6 3 2 5 1
Tema 14 Knaccruyeckre MoJesiu U3/lyuyeHUs CBeTa 6 3 2 5 1
Arrecranus 45
KCP 2 2
Utoro 144 48 32 82 17

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. CBobOo/iHBIE KOJIeOaHMsI CHUCTEM C O/JJHOM CTereHbio cBo0o/1bl. 'apMoHrdeckre Koebanusi. CrioxkeHre
rapMOHHUeCcKUX Kosiebanuil. durypsl JInuccaxy. buenus. 3atyxatomue Konebanus. Bpemst 3aTyxaHusl.
Jlorapudmuryeckuii leKpeMeHT 3aTyXaHusl.

2. BoiHyX/leHHbIe Konebanwust. [Iponecc ycraHoBeHus Kosiebanuii. Pe3oHaHc. ITapamerprueckoe Bo30ysKieHNe
KosiebaHuil. ABTOKO/IebaHMs.

3. KonebaTemnbHble cuCTeMBI € IBYMsI CTereHsIMH cBoOo/ibl. HopmarnbHble KosiebaHus (MOZbI) U HOpMaJlbHbIe
YaCTOTHI.

4. DnekTpoMarHuTHbIe Konebanus. KasucraiponapHsle rossi. Kputepuu KBasucraijioHapHOCTU. [lepexoHble
nporiecchl B LC u RC nensix. KonebarenbHbiii KOHTYP. COOCTBeHHbIe KoiebaHUs B KOHTYpe. YpaBHeHHe
rapMOHHUEeCKUX KosiebaHuil. OHeprus KosebaresbHOro KOHTypa. KosebaTenbHbIi KOHTYP C 3aTyXaHHeM.
Bpewms 3aryxanust. JlorapudmudecKkuii ieKpeMeHT 3aTyxaHus. [JoOpOTHOCTh KOHTYpa. BeIHY KieHHbIe
KosiebaHus1 B KoJsiebaTeslbHOM KOHTYpe. Pe3oHaHCHBIE KPHBBIE KojiebaTelbHOro KOHTYypa. [IIuprHa pe3oHaHCHOM
KPUBO U ee CBs3b C JOOPOTHOCTHIO KOHTYpa. Y CTaHOB/IeHHe BbIHY KIeHHbIX KoslebaHuii. CBsi3aHHbIe KOHTYpa.
[MapumanbHble yacToThl. HopManbHble KosiebaHusi (MOZbI) U MX YaCTOTHI.

5. [TepemenHbIi cMHYcCOMZaNbHBIN TOK. KBasucTalioHapHble TOKA. MeTo/bl KOMIUIEKCHBIX aMILIUTY /[, U
BEKTOPHBIX AiarpaMM. AKTUBHOE, eMKOCTHO€e ¥ UHAYKTUBHOE CONPOTHB/IeHUS. 3aKOH OMa /1714 Lerei
riepeMeHHOT0 TOKa. 3aKoHbl Kupxroda s Lereli mepeMeHHOro ToKa. D QeKTHBHbIe 3HaUeHUsI TOKOB U
HanpsbkeHu. TpaHcdopmaTop. Koadduiment Tpancdopmaru. Posb cepieuHika. BeicOkouacTOTHBIE TOKH.
Ckun-3¢¢ext. Tomuna CKUH-CI0S1.



6. BonHbl. YpaBHeHue Oeryiieit BosiHbI. [I1Ha BO/IHEI, 11epruoj, KojebaHui, (a3a 1 CKopocTh BOHLL. Beryiue
BOJIHBL. [1pozi0/IbHBIE U TIOTIepeyHble BOTHBL. Y paBHeHHe Oeryirieii BOHBI.

7. BonHel B yripyrux cpefiax. BosiHbl cMeltieHuil, ckopocTeld, fedopMaiuii 1 HarpsbkeHni. BoHoBoe
ypaBHeHUe. BO/HbI B CTpyHe. YTIpyrue BOJIHbI B CTepyKHe. BOJIHBI B ra3ax v KUAKOCTAX. BelparkeHus s
CKOpPOCTeH BOJIH Uepe3 rnapameTpsl cpefibl. OTpaskeHue U rpesioMsieHre BoIH. OCHOBHBIE CJy4ar TPaHUUHBIX
ycnosuid. Vintepdepeniyst BoaH. Ctosturie BosHbl. [ToTok sHepruu B Geryiijeii BonHe. BekTop YMoBa.
O/ieMeHThI aKyCTUKH. VIHTeHCUBHOCTE U TeMOp 3ByKa. Y/IbTpa3ByK. [|BiKeHHe CO CBePX3BYKOBOM CKOPOCTEIO.
Y napHele BosHBL. DddekT Jomiepa.

8. DnekTpoMarHuTHbIEe BO/HBI. BO/THOBOE ypaBHeHue /17151 3/1IeKTPOMAarHUTHBIX BOJIH B BakyyMe. CKOPOCTb
pacrpoCTpaHeHus 3/1EKTPOMArHUTHBIX BOJIH. ITonepeuHOoCTs 3/1eKTPOMarHUTHBIX BOJIH. BekTop YMmoBa-
I[MoltHTHHra. 3aKOH COXpaHeHUsl SHepryy 3/1eKTpoMarHuTHoro nosisi. Bubparop I'eprja. M3nyuenue
3/IeKTPOMarHUTHBIX BOJH. [laByieHue cBeta. OnbIThl JIebesieBa.

9. Mucnepcus cBeTa. MUKpOCKOnMuecKasi KapTHHa PaclipoCTpaHeHUsl CBeTa B BelllecTBe. JIMHeHbIM
ornTuueckui ocLusaTop. Kiaccryeckas 3/1eKTpoHHast Teopust AUCIepCUd. 3aBUCUMOCTh [10Ka3aTtesel
TIpeIoMJIeHUS Y TIOTJIOIIeHHsT OT YacTOThl. Pa3oBasi ¥ rPYINoBasi CKOPOCTH, MX COOTHOLIEHUS (OPMYIbI
Penest). HopmanbHasi U aHOMasibHast AUCIIepCUU NToKa3aTesiel pesioMeHust. JlucriepcMoOHHOe paciliblBaHye
BOJIHOBBIX MakeToB. TTorJiomeHue ceeTa. 3akoH byrepa-Jlambepra-bspa. OcobeHHOCTH pacipoCTpaHeHUs CBeTa
B MeTa/lylaX. Kpuruueckas yacrota. OTpakeHne cBeTa [I0BEPXHOCTbIO MeTaslla.

10. TTonsipusauus cBeta. JINHENHO-, IUPKY/ISIPHO-, 3JI/TUNITUUECKU-TIO/ISIPU30BaHHbIN cBeT. MaTreMaTrhyeckoe
OlMCcaHue COCTOSIHUA rossipusanuu. [lossipusanys ectecTBeHHOro ceeta. ONTHYeCKYe SIBJIEHUsI Ha TpaHuLie
paszena U30TPOIHBIX [J13/1eKTPUKOB. @opmybl PpeHesnst. [Tonsipyu3arys oTpa)keHHOM 1 [PeIOM/IEHHON BOJIH.
Yron Bprocrepa. fBneHue MOJHOr0 BHyTPEHHETO OTPaKeHUsI CBETA U €0 NIPUMEHEeHHMe.

11. Vinrepdepennys BosH. VIHTepdepeH11si MOHOXpOMAaTHUeCKHX BoJH. VIHTepdepeHLus
KBa3MMOHOXPOMATHUeCKHX BOJIH. DYHKLMSI BUAHOCTH /ISl CBETOBBIX BOIH. OCHOBHBIE MHTEP(epeHIMOHHbIe
cxeMbl. IHTepdepeHLIMOHHbIE CXeMBI: lefieHeM BOJHOBOrO ¢poHTa (cxeMa FOHra), feneHreM aMITUTY b
(6buriprzma ®peHersi, 100CH PABHOM TOJIL{MHBI M PABHOTO HaK/IOHA). VIHTepdepomeTp MaiikenbcoHa.
KorepeHTHOCTB CBeTOBBIX BOJIH. BpeMeHHasi KorepeHTHOCTb. Bpems U JjiMHa KorepeHTHOCTH. [IoHsATHE O
®dypoe- cniekTpockoruu. [IpocTpaHcTBeHHasi KorepeHTHOCTh. MIHTepdepometp FOHra.

12. Oudpakuus BonH. [Ipunuun [olirenca-®Ppenens. CkasnsipHas Teopust Kupxroda. ITpumeHeHre BeKTOPHBIX
Jjarpamm [y1s aHaausa AugpaxkiioHHbIX KapTUH. Judpakijys Ha KpyT/IoM OTBePCTUM U SKpaHe. 30HbI
®penessi. 30HHBIE TTACTUHKY. [rdpakius Ha Kparo noybeckoHeuHoro 3kpaHa. Crivpanb KapHro. BivokHsist u
JanbHsist 30HbI Audpakuun. dndpakuyonHas qnvHa. Judpakuys B fansHeit 30He (Ppaynrodepa). YrioBoi
criekTp. CBsI3b LIMPUHEI YIVIOBOI'O CIIeKTpa C pasMepamu oTBepcTust. Judpakius dpayHrodepa Ha ey, Ha
MIPSIMOYTOJILHOM OTBEPCTUH, Ha KPYTJIOM OTBePCTHU. AMIUIUTYAHBIE U (ha30Bble JU(PaKLOHHbBIE PELIeTKH.
13. OnTvKa aHM30TPONHBIX Cpefi. PacripocTpaHeHue CBeTOBBIX BO/IH B aHU30TPOIIHBIX Cpefax:
OKcrnepruMeHTasIbHbIe (DaKThl M 37IeMEHThI TEOPUH. Y PaBHEHUe BOJHOBBIX HopMasieil @penens. da3oBas u
nyueBasi ckopocTu. OJHOOCHBIe U [IBYXOCHbIe KpUCTa/UIbl. [IBOMHOe MyuenpesiomyieHre cBeTa. KauecTBeHHBIN
aHa/IM3 paclipoCTpaHeHUsl CBeTa € MOMOILIbI0 TocTpoeHus ['toiirenca. VIHTepdepeHLiys M0 pUu30BaHHbIX BOJIH.
[Monsipu3alioHHbIe TPUOOPHI, YeTBEPTHBOTHOBBIE U MTOJTYBOJTHOBBIE TUIACTUHKU. [ToyueHye v aHaiu3
SJIJIMITTAYECKU T0JIIPU30BaHHOTO CBeTa.

14. Kiaccrueckue Mozieniy u3inydeHus cBeta. Knaccruueckas mogzesib 3aTyXaroLero JUIoabHOTO OCLUAIISTOPA.
OueHka BpeMeHH 3aTyxaHusl. JIopeHiieBa ¢opMa U IMPHUHA JIMHUU U3/1ydeHus. EcTecTBeHHas MIKMpHUHA JIMHUN
n3nyueHusi. I3nyueHue aHcamMOsisi CTaTUCTUUECKH He3aBUCHMBIX OCLIAIATOPOB. TerioBoe U3myueHue.
W3nyyarenbHast ¥ MOT/I0IIaTe/IbHast CIOCOOHOCTD BellecTBa. Mozenb abCcoFOTHO YepHOTo Tesa. 3aKoH
Credana-bonbiimana, popmyna cmetrienrs Bux. @opmysna Panesi-/I)xuHca. OrpaHUUeHHOCTh K1acCUUeCcKoi
TeOpHUM U3/yueHus1. DyleMeHThl KBaHTOBOM Teopyy u3nyvyeHus. @opmyna [1naHka.

4. YueOHO-MeTOoANUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs



CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

Wpogog, U. E. BonHoBbie nporiecchl. OCHOBHBIE 3aKOHHI : yuebHoe rocobue / U. E. Mpogoe. — 10-e
u3g. (31.). — Mocksa : Jlaboparopus 3Hanui, 2024. — 266 c. — ISBN 978-5-93208-690-2.

5. @oHA OLEHOYHBIX CPEeACTB [JIs TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTally Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKyIlero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBsblie 3a/jaHus (oLeHOUHOe cpeAcTBO - KoioKBuyMm) /i/1sl O1feHKH C(hOpMHPOBaHHOCTH
kKomneTteniuu OITK-1:

Buib1 KostebaTe/TbHBIX MPOLIECCOB U CUCTEM.

. OOGI1iee ypaBHeHHe TMHEHHBIX KOe0aTebHBIX CUCTEM C OZIHOW CTeTeHbI0 CBOOO/IbI. IIprMephI.
TlapaMeTphbl, XapaKTepHU3yIoIue JIMHeHHbIe KosiebaTe/TbHble CUCTEMBI C OZJHOM CTENeHbl0 CBOOO/BbI,
ypaBHEHUe JIBWKEHUs, 3aKOH JIBWKEHUS.

. CBo0OOo/IHbIE He3aTyXatoll[e TapMOHUYECKHe KOleOaHUsl TMHEMHOTO OCI[U/IIATOPA C O/IHOM
CTeTeHbI0 CBOOO/IbI: YDaBHEHHE IBW)KEHUS, 3aKOH JIBWKEHUSs, aMIITY/ia, (a3a, HauaibHas da3sa,
YyacToTa, POJib HAUa/IbHBIX yCI0BUH. [TIpuMepsbl.

. OHepreTUuecKre COOTHOILIEHHUs TIPU CBOOO/IHBIX HEe3aTyXaIOIIUX TAPMOHUUYECKUX KOJIe0aHHUSIX
JTMHEeWHOTO OCLIW/IJIITOPA C OZHOM CTerieHbl0 CBOO0/IbI. BBIBO/, ypaBHEHUS BIXKEHHS U3 3aKOHA
coxpaHeHust SHepruu. [Ipumepsl.

. CB000/1HBIE KOJIeOAHHS IMHEMHOTO OCIW/IIATOPA C OTHOU CTEIeHbI0 CBOOO/IbI: YPaBHEHHE
JBWKEHUsI, 3aKOH JIBW)KEHHUs1, aMIUTUTY/1a, (ba3a, HauanbHas (a3a, COOCTBEHHAsE YaCToTa,

KO3 PULIMEHT 3aTyXaHus, POJIb HaYa/IbHbBIX yYCA0BUM. [IpuMepsl.

. XapaKTepUCTHKH 3aTyXaloIUX KoyebaHuii: K03 (UIMeHT 3aTyXaHusl, JTorapupMuyecKuii
JeKpeMeHT 3aTyXaHusi, J00poTHOCTb. Oripe/iesieHnst U GU3NUECKHA CMBIC]T.
. da3oBast TVIOCKOCTH, (ha3oBast TpaekTopusi. CriocoObI TIpe/ICTaB/IeH s TapMOHHUECKUX

Kosie0aHUM: MeTO/l BEKTOPHBIX JUAarpaMM, MeTO/] KOMITJIEKCHBIX aMIUTUTY . OU3NUeCKUH CMbIC/T
MHUMOI YaCTOTHI.

. BbIHY>X1eHHbIe Koie0aHMs 110/ IeHiCTBHeM TapMOHUYeCKOU cuiibl. O0l1iee pelieHre
HEOJHOPOZHOTO ypaBHEHUs. AMIUTUTY/ia U (da3a BbIHYKAEHHBIX KOJie0aHHH.
. Pe3onaHcHast kpuBas. [ToHATHS pe30HaHCa, pe30HaHCHOW YaCTOThI, TTO/TYLIMPUHBI P€30HAaHCHOM

KPUBOM. /[Ba MpaBu/ia IOCTPOEHUsI Pe30HAHCHBIX KPUBBIX [JIs1 Me/JIeHHBIX KoeOaHuii. da3oBast
KpUBasl.

. [TepexopHble MPOLECCHI: pellieHre ypaBHeHUsl BEIHYKJeHHbIX KoJiebaHuii 1o/ AelicTBueM
rapMOHUUECKOM CUJIbI C yUeTOM Iepexo/IHbIX MPOLeCCOB, BpeMs yCTaHOB/IeHUs1. BiusHue
JIOOPOTHOCTU CUCTEMBI Ha MPOLIeCChl YCTAaHOBIEHUSI.

. [TpuHLMI pafivocBsi3u. BpemMeHHOM MOJXO0/ K aHa/IM3y CUTHasa.



. BuiHyX/]eHHbIe KoneGaHus 1o/ ieficTBreM HerapMOHUUYeckKor cuyibl. CrieKTpabHbIA TOJXO0/ K
aHa/IM3y CUTHAJa: TIPUHLUI CIIeKTPaIbHOTO aHanu3a, psij Pypee, Ko3hdULMeHT nepejauy,
CrHeKTpaJibHble JarpamMmmal.

. [ITyvpuHa crieKTpanbHOM KpUBoW. KpuTepuii onTHManbHOIO IpYeMa Ha si3bIKe CIIeKTPOB.

. KosebarenbHble CUCTEMBI C IByMsi cTeTlieHsIMUA CBOOO/Ib1. [Ipumepsl. IToHsTHS cTeTnieHn
cBOOO/IBI, MapI{a/IbHBIX CUCTEM, HOPMa/IbHBIX KosleOanuii. OO0t Buz, quddepeHIMaIbHBIX
ypaBHEeHU, OMTUCHIBAIOIIUX KOjiebaHUs CHUCTeMBI C IBYMSI CTereHsiMU cBOO0bI. MeTo/ peliieHusl.
. Pemenue quddepeHMaIbHBIX ypaBHEHUH, OMTUCHIBAIOIINUX KOie0aHUsI CUCTEMBI C IBYMST
CTereHsIMU CBOOO/IbI Ha TIpUMepe IByX KoJyiebaTelbHbIX KOHTYPOB C MHIYKTUBHOM CBsI3bi0. Posib
HayvanbHbIX ycaoBui. KoadduimeHT pacnpeeneHusi.

. KBasucraioHnapHblie ToKU. MieanbHOe CONPOTUB/IEHME, U/leanbHasi eMKOCTh, UjleanbHast
WHAYKTUBHOCTh. 3aKoHbI OMa u Kupxroda /s MrHOBeHHbIX 3HaueHUi TOKOB M HarpsDKeHU.
[TpumMep npriMeHeHUs1 3aKOHOB [I7isl pacyeTa 3/IeKTPUYeCKUX CXeM.

Kputepumn onjennBanus (oneHouHoe cpeAcTBO - Ko/1okBuym)

Ouenka Kputepuu orieHuBaHUs

YCIIEIIHOE BBITIO/THEHHWE TIPAKTUYECKUX BH,E[aHI/If/’I, BbIIaHHBIX IIperioiaBaTesieM, BaaJeHue
3aUTeHO IIPpOrpaMMHBIM MaTepHa/ioM, TIOHKWMaHHe CYIIIHOCTH paCCMAaTPpHUBaAeMBIX IIPOLIeCCOB U HBHeHHﬁ,
yMeHHe CaMOCTOATE/IbHO 0003HAYNTL TOUKA aKTUBHOTO POCTa HOBOI'O 3HAHHA

HEBBITIO/THEHHE TTPAKTHYeCKHUX BaAaHHﬁ, BbIJAHHBIX ITperioiaBaTesieM, roJIHOe HelIOHMMaHKe

He N

CMbIC/Ia TIpo6JieM, He JOCTaTOYHO TI0JIHOe BilaJileHre TepMUHOJIOTHel, HeyMeHHe CaMOCTOSITe/TbHO
3auTeHO

0003HaunTh NPO6IEMHBIE CUTYALIWH.
5.1.2 TumnoBble 3ajaHus (oueHOUYHOe cpeAcTBO - KoOHTpo/ibHass padora) /I OLEHKH

copmupoBanHocTu KomnereHuu OITK-1:



1 Tok, npoTeKawLKit No ofMOTKe AJMHHOIO NPAMOro
cOJIeHOHZa, HOCTATOYHO MelieHHO yBenduHBapT. [lokasaThb,

YTO CKOPOCTE BO3paCTaHHA IHEPTHH
MATHHTHOI'O TIOJIA B COJIEHOHNE PAaB-
Ha noToky Bextopa [lofinTHHra Yepes
ero GOKOBYH NOBEPXHOCTD.

2 Ha paccroannu r=20,0 M OT TOUEUHOTO H30TPONHOrO
HCTOYHHKA 3BYKa yposenb rpomkoctd L,=30,0 nb. ITpenebpe-
ras saTyxaHHeM BOJHEL, HaiiTH:

a) ypoBEHE IPOMKOCTH Ha paccrosnuy r=10,0 M or ucrou-
HHKa;

- 3. Crpyna macch m 3aKper.ieHa ¢ o6ouX KoHuoB. B Hel
Bo30ynuin KoneQaHMA OCHOBHOrC TOHA € KPYroBOH 4YacTOTO#
® M MAKCHManbHOH aAMIVIHTYEOH CMEWEHHS Ghue. HaHTH:

a) MAKCHMANbHYK KHHETHUYECKYI0 SHEpTHI0 CTPYHH

4 B ynpyroii ofHOpORHO! Cpelie ¢ MJOTHOCTBIO P pac-
npoctpalsioTCH ABe MJIOCKHE NPOAOJbHEIE BOJHEI ONHA BIOND
och x, & =aqcos(wt—Fkx), apyras BAOJE ocH y, E;=a cos{wi—
—ky). HaiiTi cpentee 3sHaueHHe MOLYJis BeKTopa ¥YMoBa B TOU-
KaX MJIOCKOCTH y=X.

. 5. HcrounHk 3ByKOBbiXx KoneDaHuR € YacTOTOH Vo=
=1700 ' ¥ npueMHHK HAXOAATCA B ONHOH TOUKE. B moment
t=0 HCTOYHUK HAYHHAeT YVHAJATHECH OT NMpPHEMHHKA ¢ NOCTOfH-
e yekopenwem a=10,0 m/c®. Cuutan ckopocTb SBYKa U=
=340 M/c, mafiTH yacToTy KoJefaHHiH, BOCTIPHHHMAEMBIX He-
MOABHIKHEIM TpHeMHHKOM yepes =10,0 c mocne wavana ABH-
HEeHHSI HCTOUHHKAG.

Kputepuu oneHuBanus (oneHoOUHoe cpeAcTBO - KoHTpo/IbHas padoTa)

OneHka Kpurepuu orjeHrBaHUs

yCTIellIHOe BBINO/THeHMe MPaKTUUeCKUX 3a/lJaHui, BblJaHHBIX TIpero/jaBaresieMm, BiajjeHue
3auTeHo TpPOrpaMMHBIM MaTepHasioM, MOHUMaHKe CYIIIHOCTA PacCMaTpHBaeMbIX MPOLIECCOB U SIBJIEHUM,
yMeHHe CaMOCTOSITE/TbHO 0003HAUUTh TOUKH aKTUBHOTO POCTa HOBOTO 3HAHUS

HEBBITTO/THEHHE TIPAKTUYECKHX 3a,[[aHPII>i, BbIIdHHBIX TIperioaaBaTesjieM, rMojIHOe HEITOHMMaHKe
He

CMbIC/Ia HpO6]’I€M, He A0CTAaTOYHO I10/IHOe B/laleHHre TepMI/IHOJ'IOFI/IEI\/JI, HeyMeHHre CaMOCTOATE/IbHO

3auTeHo
0603HauNThL MPOOIEMHbIE CUTYALIWH.

5.2. OnucaHue MIKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH POMeXXyTOUYHOMH
arrecranyu

IITkana oueHuBanus c)OpMHPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b

copmu Hey/0BJIETBOP | YAOBJ/ETBO O0uYeHb
1/10X0 X0poILIo OTJINYHO NPeBOCX0/{HO

pOBaHH HUTe/TbHO PUTETBHO X0pOII0
ocTH
KOMITIeT
eHIUH
(uHAMK
aropa

AOCTHIK He 3aUTeHO0 3a4TeHO
eHus

KoMIer
eHIUH)




YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o N 3HaHMH B
3HAHUN MuHMMabH | 3HaHUH B oBneme YpoBeHb
TEOpPeTHYECKOT0 0 obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YposeHb
Marepuara. . JIOIyCTAMBI | COOTBETCTBY obbeme, N
3HAHWH HIDKe o 0IL[EM 3HAHUH B
HeB03MO>XXHOCTb i ypoBeHb I0IL[EM COOTBETCTB
MUHHUMa/bHBIX 9 rporpamMme obneme,
3HaHUS | OL|EHHUTH MOJIHOTY . 3HaHWH. rporpamme ylolem
N TpeboBaHMiA. TIO/IrOTOBKU TIPeBBIILIAOLLE
3HaHUN [JomnymieHo | MOATOTOBKU nporpamMme
Nmenu mecto . [ony1ieHo M [pOrpamMmy
BCJIe/ICTBHE MHOTO . HormymieHo TMO/ITOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecyILecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPHPOBaHbI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHEIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perreHnn yMeHUSI. YMeHMUsI.
MHMHHMMaJIbHbIX YMeHHUSI. BCe OCHOBHBI®
N CTaHZapTHBIX PelrteHsl PerteHs! Bce
YMEHHH. PelileHbl Bce | OCHOBHbIE YMeHUsI.
3a/jau He THUIIOBbIE OCHOBHBbIE
HeB03MOKHOCTB OCHOBHBIe 3azauy C PeliieHbI Bce
MIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauy. OT/le/IbHBIM | OCHOBHbIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHUiH BbImosHeHs! | U 3a/lauM.
OCHOBHbIe ommbKaMH. | ommbKamu.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BhimosiHeHs!
yMmenus. imemn | BeinosnHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKu 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIOJIHEH | HEJ0YETOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obneme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
0a30BbIX ITpu perreHnu o TPUPOBaHBI TPUPOBaHbI
bl HAbOp TPHPOBaHBI ITpoieMOHCTp
HaBbIKOB. CTaHZApTHBIX 6asoBble HaBBIKH
HABBIKOB 6a3oBble VpOBaH
HeB03MO>XXHOCTb 3a/jau He HaBBIKU NIPU npH .
JUist HaBBIKU IIPU TBOPYECKUN
OL|eHUTh HaluuKe | TPOJEeMOHCTPUP pelueHur peleHnn
Hagbiku pelleHust peleHnr TIOZIXO[, K
HABBIKOB oBaHb!I 6a30BbIe CTaHJapPTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIe[ICTBHE HaBbIKU. VIMenu X 33124 C HBIX 3a/]au
X 3a/ja4 ¢ X 3374 Oe3 HeCTaHZapTHBI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatorjerocsi OT | OMHOKK u ommboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana OL[€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAIlUHA
Ounenka YpoBeHb NOATrOTOBKHU
NPEBOCXO/{HO Bce kommnereHuMM (4acTM KOMIETEeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[UCLUIJIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHWs, BAJieHHss MO0 COOTBETCTBYIOLIMM KOMIIETEHLMSIM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBAHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIJIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHUXKE «OUEHb XOPOLLIO»
XO0pOLIo Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBaHME KOTOPbIX HarpaBjeHa
JMCLUI/IMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HIDKE «XOPOLLO».
yAOBJIeTBOpUTE/Ib | Bce KommeTeHuu (YacTH KOMIETeHIMiH), Ha (OpMHpOBaHHe KOTOPBIX HarpasjieHa
HO [IMCLUIUIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTE/ILHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO

TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OL|eHMBAaHMS:

5.3.1 TunoBble 3ajjaHus (OLIEHOYHOEe CPeACTBO - 3ajiauH) AJIA OIeHKH C(HOPMHPOBAHHOCTH
kKomneTtenyu OTTK-1

[Tnockast BosiHa ¢ UHTeHCMBHOCTHIO 10 maziaeT HopMasibHO Ha peleTky ¢ N = 4. [ToctpouTs rpaduk
YIJIOBOTO pacrpe/ie/ieHus MTHTeHCUBHOCTH cBeTa L, rpoiiie/jiiero yepe3 pelieTKy, npe/rosaras, 4To
d > A > b. Kak u3meHurcsi AudpakiiioHHasi KapTUHA, eC/id TIo/I0KUTh d/2 = b > A? CKOJIbKO TJIaBHBIX
MakKCHMYMOB COZIEPXXUTCS B 3TOM C/Iyuae B MpeiesiaX LieHTPaJIbHOT0 MaKCUMyMa OT 11jein?

KosnebaTenbHbIN KOHTYP COJIEP>KUT KaTYIIKy HHAYKTUBHOCTBIO L = 1 MKI'H 1 KOHJ)eHCaTop
snekTpoeMKoCcThi0 C = 40 H®. [{ns noaep>xaHus B KosiebaTeTbHOM KOHTYpe He3aTyXaroIuX
rapMOHUYECKHX KoyiebaHHi C aMIUTUTY/JHBIM 3HaueHHeM HarpsbkeHusi Ha Katymke UL = 1,5 B
HE0OX0IUMO TIO/IBO/IUTH CPeIHIOI0 MOIITHOCTh <P> = 1,5 MBT. Onpezienvte 100POTHOCTh
KosiebaTesTbHOTO KOHTYPa.

KpuTepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OueHka Kpurtepun oLieHUBaHUs

TIPeBOCXO/HOe BJla/ieHe IPOrpaMMHbBIM MaTepUasioM, TOHUMaHKe CYL{HOCTU
paccMaTpUBaeMbIX TIPOLIECCOB U IB/IEHUM, 3HaHHE OCHOBHBIX IT0JIO’KEHUIM
JUCLIMIVIMHBI, yMeHHe [IPUMeHSITh KOHLIeNTya/lbHbli arnmnapar Ipy aHasuse
TIPEBOCXOJHO aKTyasbHBIX TIPoOsieM. JIoruyecKu Mmocie/ioBaTe/ibHbIe, COiep>KaTe/bHbIe,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MIOHHOT0 OusieTa v Ha
JIOTIOTHUTETbHBIe BOTIPOCHI, CBOOOJHOE B/ajieHre NCTOUHUKAaMU. [IpakTryecKast
4yacThb Kypca YCIIellIHO BbIIIO/IHeHa

vcuepIibIBarolliee BaZieHre porpaMMHbBIM MaTepraioM, IOHUMaHue CYIIIHOCTH
paccMaTpUBaeMBIX MTPOLIECCOB U sSIB/IEHUH, TBED/0e 3HAHKEe OCHOBHBIX TTOJIOXKEHUH
JUCLIMIVIMHBI, yMeHUe [IPUMeHSITh KOHLIeNTya/lbHbli arnmnapar Ipy aHasuse
OTJINYHO aKTya/bHbIX TIpo6sieM. JIornuecku rnocsesjoBatesibHble, COZlepKaTe/bHble,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MOHHOT0 OusieTa U Ha
JIOTIOTHUTETbHBIE BOTIPOCKI, CBOOOJHOE BiajieHre NCTOUHUKAaMU. [IpakTryecKas
YyacTb Kypca yCIelIHO BhIMO/IHEeHa.




OueHka Kpurtepuu oLieHUBaHUs

O4Y€Hb XOPOoI1I0 OTBeThl rnocsiegoBaTe/IbHbIE U B LI€/IOM IIpaBU/IbHbIE, XOTA A0ITYy CKAalOTCA

T0JIHbIE 3HaHUSI TPOrPaMMHOI'0 MaTepyasa, paBUbHOe TIOHUMaHue CyTH
BOIPOCOB, 3HAHUe ONpe/ie/ieHNH, yMeHre GOpMY/IMPOBaTh Te3UChl U apTyMEeHTHI.

HETOUHOCTH, 3HaAKOMCTBO C OT[€/IbHbIMU T€OPUAMU U CI)EIKT{:IMI/I. HpaKTI/IlIECKaH
YaCTb KypCa yCIIeIIHO BbITIO/THEHA.

XOpOLIIO

JIOCTaTOYHO TIOJIHbIe 3HaHWS IPOTPaMMHOI0 MaTepHaJia, IPaBU/IbHOe TIOHUMaHHe
CyTH BOTIPOCOB, 3HaHWe OTpe/iesieHnH, yMeHue (hOpMY/IMPOBaTh TE€3UCHI U
aprymeHTbl. OTBETHI MOC/IE/IOBATe/IbHBIE U B 1[€/I0M TIPAaBUILHBIE, XOTS
JIOTTyCKalOTCST HETOYHOCTH, TIOBEPXHOCTHOE 3HAKOMCTBO C OTAebHBIMU TeOPUSIMU
Y paKTaMH, JOCTaTOUYHO (pOpPMabHOE OTHOIIIeHHE K peKOMEH/[OBAaHHBIM [IIsI
MOJTOTOBKM MaTtepuanam. [IpakTiuueckasi 4acTb Kypca yCIIeliHO BBITIO/THEeHa.

V/IOB/IETBOPUTE/TEHO rpy6bie. MIcTIBITYeMBIi TIJI0X0 OPUEHTUPYETCS B yueOHOM MaTepuasie, He MOXKeT

(hparMeHTapHbIe 3HaHUSI, pacIlIbIBUaThIe TpeiCcTaBaeHus O rpeamMeTe. OTBeT
CO/IEP>KUT KaK MPaBU/IbHBIE YTBEPKAEHUS, TaK U OIIIMOKH, BO3MOXKHO,

yCTPaHUTb HETOUHOCTH B CBOEM OTBETe Jlake II0C/Ie HAaBOJSIIUX BOIIPOCOB.
[IpakTrueckas yacThb Kypca yCIelIHO BbIOJHEeHa.

Hey/I0BJIETBOPUTEJTHHO

OTCYTCTBHE OTBETa XOTsI Obl HAa O/IMH U3 OCHOBHBIX BOTIPOCOB, MO0 rpy0ble
OIIMOKU B OTBETAX, TIOJIHOE HETIOHWMMaHWe CMbIC/Ia TIPo0/ieM, He JOCTaTOYHO
TOJTHOE BJIa/ieHue TepMUHOIOrHel. [IpakTrueckast YacTh Kypca He BBITIOTHeHa UK
BBITIOJTHEHA He B ITOJTHOM 00beMe.

I1JI0XO

OTCYTCTBHME OTBETA Ha 00a OCHOBHBIX BOIIpOCa, 6o rpy651e OILIMOKY B OTBeTaXx,
I10/THOe HeITIOHMMaHKe CMBIC/Ia HpO6J’IEM, He BJ/la/ieHne T@pMHHOJ’IOFHEﬁ.
HpaKTI/II—IECKaH UdCThb KypCa He BBITIO/IHEHA W/IX BBITIO/THEHA HE B MO/THOM obneme.

5.3.2 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) /1A OLEHKHU
chopmupoBanHocTa KommnereHnuu OIMTK-1

1.
2.

Buib1 KosiebaTe TbHBIX MPOLIECCOB U CUCTEM.

OO0i1jee ypaBHEHHe JIMHENHBIX K0Jle0aTeTbHBIX CUCTEM C OJHOU CTerneHbio cBOOO0ALI. [IprMephI.
rapaMeTphbl, XapaKTepU3yollye JUHelHbIe KojiebaTebHbie CUCTEMbI C OHOMN CTereHbI0
cB0OO/bl, ypaBHEHUEe JBWKEeHUS, 3aKOH JBVKEHMUS.

. CBO60,E[HBI€ He3aTyXarliye rapMOHUYeCKre KOJ1e0aHUs TMHEHMHOT0 OCOUJIJIATOPA C OAHOﬁ

CTereHbI0 CBOOO/bI: YPaBHEHHe [IB)KEeHHSs], 3aKOH JBV)KEHUS, aMIUTUTY/a, ¢a3a, HauaabHast
(a3za, yacToTa, poJib HauaabHBIX yCI0BUM. [IprMephl.

. DHepreTUyeckrie COOTHOIIIEHUS MPU CBOOO/HBIX He3aTyXaroINX rapMOHUUECKUX KOJ/lebaHusIX

JTMHEWHOT0 OCLIU/IJIITOPA C OZHOM CcTeTieHbl0 CBOO0/IbI. BBIBO/, ypaBHEHUS IBKEHHUS U3
3aKOHa COXpaHeHUs S3Hepruu. [Ipumepsl.

. CBoOo/HBIE KOJIeOaHUsT TMHEMHOTO OCLIW/IIITOPA C OJHOM CTeTeHbI0 CBOOOAbI: ypaBHEHHe

JIBVDKEHUS, 3aKOH JIBWKeHUs], aMITUTY/1a, ha3a, HauabHast a3a, COOCTBEHHAst YacToTa,
K03 dULeHT 3aTyxaHUs, POJib HauabHbIX YCIOBUM. [Ipumepsbl.



6. XapaKTepuCTUKU 3aTyXaroIIux KojaeOaHWii: KO3 PULIMeHT 3aTyXaHusl, T0rapupMUuecKuii
JleKpeMeHT 3aTyXaHusl, I00pPOTHOCTb. Orpeenenust U HU3UUECKHI CMBICI.

7. ®as3oBast IJI0CKOCTb, (a3oBasi TpaekTopHsi. Crioco6bl MpeicTaBIeH|si FapMOHUYECKHX
KoJsilebaHUi: MeTo/, BEKTOPHBIX iMarpaMm, MeTo/, KOMIUIEKCHBIX aMIUIUTYZ. Pr3nyeckuil
CMBIC/I MHUMOM YacTOTBI.

8. BoiHy)XJeHHble KonebaHus 110/ eiicTBUeM rapMOHUYeCcKoU cuiibl. Oblijee pelieHne
HEeO/IHOPOZHOTO ypaBHeHUsl. AMIUIUTY/A U (pa3a BHIHYK/EHHBIX KosleOaHUH.

9. Pe3oHaHcHast KpyBasi. [IoHSITUSI pe30HaHCa, pe30HaHCHOMW YaCTOThI, MOMYLIMPHUHBI pe30HaHCHOM!
KpUBOML. /]Ba npaBu/ia MOCTPOEHUsI Pe30HaHCHBIX KPUBBIX /ISl MeZJIEHHBIX KOleOaHUH.
@dazoBas KpuBasl.

10. [TepexoHbIe MPOLIECCHI: pellieHre YpaBHeH!s! BBIHY KeHHBIX KoyiebaHui 1o/
JleMiCTBUeM rapMOHUYeCKOW CUJIbI C YYeTOM Iepex0HbIX ITPOLeCCOB, BPeMs
yCTaHOB/IeHUs. BivsiHve 10OPOTHOCTH CHCTEeMBI Ha TIPOLIECCHI YCTaHOBIIEHUS.

11. ITprHLMN pasyocBsa3y. BpemeHHOM NOAXO0/ K aHa/IM3y CUTHasa.

12. BeiHyKieHHbIe KosiebaHus 10/, IeliCTBIeM HerapMOHUYeCKOU CHTbl. CIieKTpaibHBIN
TIOJXO/] K aHa/IM3y CMIHasa: MPUHLUI CIIeKTPaabHOI0 aHanu3a, psg ®ypee, KosddurpeHt
repejiauy, CrieKTpajibHble ArarpaMMsl.

13. [IMvpuHa criekTpanbHOM KpUBOoW. KpuTepnii onTManbHOrO IpyeMa Ha si3bIKe CIIeKTPOB.

14. KonebaTenbHble cHCTeMBI C IByMsI CcTerieHssMu cBOO0ob1. [Tpumepsl. TToHATHS cTerneHu
CB00OO/IbI, TAPLIMA/ILHBIX CHCTEM, HOpMaJlbHbIX Kosiebanuid. O01mii Buz AuddepeHLnaTbHbIX
ypaBHEHHI, ONMCHIBAIOIIUX KOJIeOaHWsI CUCTEMBI C IByMs CTeTreHssMu cBOOob1. MeTop
pelieHus.

15. Pemienve quddepeHIaIbHbIX YpaBHEHUH, ONTMCHIBAOLIUX KOIe0aHHUSI CHUCTEMBI C
JIBYMsI CTeleHsIMU CBOOO/IbI Ha TIprMepe /IByX KosiebaTebHbIX KOHTYPOB C MHAYKTUBHOM
CBsA3b10. PO HauasibHBIX yCa0BUH. KoaddulieHT pacripefiesieHus.

16. Kga3ucranmoHapHsle Toku. VjeasbHOe CONPOTUBIIEHUE, U lealbHasi eMKOCTb,
y/leanibHasl MHAYKTUBHOCTb. 3akoHbl OMa 1 Kupxroda 11 MrHOBEeHHBIX 3HaUeHUM TOKOB U
HanpsbkeHui. [IpuMep NpuMeHeHUs 3aKOHOB [i/I pacueTa 3/1eKTPUYeCKUX CXeM.

17. Nwmvnenanc. KoMrieKcHbINM UMIielaHC. AKTUBHOE U peaKTUBHOe COTPOTUB/IEHUSI.
18. L BYXTIO/t0OCHUKHA. VIMIiejaHChl OCHOBHBIX [IBYXITO/TFOCHUKOB.
19. 3akoHbl OMa u Kupxroda A/ rapMOHUUeCKUX TOKOB U HarpsbkeHUH. MTrHOBeHHbIe

TOKH Y HaMpsDKeHUSs TPH 110C/IeI0BaTe/TbHOM U Tapasuie/TlbHOM COeJUHeHUH JIBYXII0/IFOCHUKOB.
[Tpumep ripUMeHeHUst 3aKOHOB /IJIsl pacyeTa Liereii mepeMeHHOr0 TOKa.

20. 3akoHbl OMa u Kupxroda /1711 rapMOHUUeCKUX TOKOB Y HallpspKeHWM. KoMIieKCHbIM
VMIIe/IaHC TI0C/IeZloBaTeIbHOTO Y Tlapasie/IbHOTO COe/IMHeHMs AIBYXIOIOCHUKOB. [IprmMep
TIpUMeHeHHs 3aKOHOB /IJIs1 pacueTa Lierieli TepeMeHHOro TOKa.

21. Pacuet nocsieoBaTesibHOTO KoebareibHOro KOHTypa. Pe3oHaHCHbIe KpUBbIe
KosiebaTesTbHOTO KOHTYPA.
22. YeTbIpexnoaoCHUKU. KoMriiekcHbIi ko3 dureHT nepefaund. AUX,
OUX. [IpuMeHeH s YeTbIPeXI0/II0CHUKOB. [IpuMepsl cxeM.
23. [MTocnemoBaTtenbHbIN KoeOaTenbHBIN KOHTYP Kak ueThIpexmnorocHuK. AUX, OUX.
24. da3zoBpatjatenu. VinTerpupytoiias v AuddepeHLupyoLas Leroyku.
25. Pabora B 1jer1 IepeMeHHOT0 TOKa. [10HATHe MrHOBeHHOM MOLHOCTU. PU3nUecKuii

CMBIC/I. MrHOBeHHas MOIIHOCTE B LIeIMKM TapPMOHHWYECKOI'0 TOKA.



26. [TonsTre cpesHeii MolfHOCTHA. PU3MUeCcKU cMbIC/. CpefiHsAs MOIIHOCTD B LIeTH
rapMOHHMUECKOTo Toka. CpeZiHsIsi MOIIJHOCTb, BBIJIe/ISIIOIIAsICS HA OCHOBHBIX JBYXTIO/FOCHUKAX.
AKTHBHbBIE U peaKTUBHbIe 37ieMeHThI. [IpobieMa cosg.

27. OddekTrBHBIN TOK U 3 (PeKTHBHOE HarpsbkeHHe. U3nuecKuii CMbIC/. BripakeHus
st 93¢ heKTUBHOTO ToKa M 3¢ (eKTUBHOTO HaTlpsDKeHUs B C/Tyyae TapMOHHUYECKUX TOKOB U
HarpsbKeHuH.

28. BripakeHue /i/is cpeiHel MOII[HOCTH B KOMILJIEKCHOM (hopme. AKTHBHasi, peakKTUBHas1 1
T0JIHasi MOLIHOCTH. PU3NUECKUIN CMBICII.
29. MrHoBeHHbIe U CpeJiHHe 3HauUeHHsl SHePTUM 3/1IeKTPUUeCKOro T0Jisi KOH/eHcaTopa B

Lerny rapMOHHNYEeCKOI'0 TOKA. MrHoBeHHEbIE U CpejHKe 3HaUYeHHA 9H€pFHI>i MAarHMTHOI'O I10JIA
KaTyIlIKX B LIeIMKM TapMOHWUYECKOI'0 TOKd.

30. BonHza. YpaBHeHure BosiHBL. BOoHOBOM BeKTOp, BOJIHOBOe unc/io. Pa3oBas
CKOPOCTb BOJIHBI.

31. @poHT BoHbI. BonHoBOM BekTop. [110CKKe. LUMMHApHYecKre, chepruueckre BOJIHbI.

32. CkanspHble ¥ BeKTOpHBIe BOJIHBL. [losipusatiys BO/H.

33. AddexT doriepa A1 aKyCTUUECKUX BOJIH.

34. BosiHOBOE ypaBHeHue.

35. Crosiure BO/IHbI. DHEPIUs CTOSAUMUX BOJIH. Y3/1bl U [IyUHOCTH.

36. BosiHOBOe ypaBHeHMe MPO/0/IbHBIX BOJIH B TOHKOM CTepykHe. BosiHOBOe
cornpotvB/ieHre. Pa3oBasi CKOPOCTh YIIPYrOX BOJTHBI.

37. O6BeMHast TVIOTHOCTh SHEPTHH YTIPYTO BOJIHBI B TOHKOM CTEp KHe.

38. [ToTok 3Hepruu ynpyrou BojHbl. BekTop YMoBa. IHTEHCMBHOCTE BOJIHBI.

39. BosiHOBOe ypaBHeHuUe yIipyrou BoJIHbI B ra3e (aKycTuueckue BO/IHb1). BosiHOBOe
COTIPOTHBJIEHHE aKyCTHUYeCKOW BOHbI. Pa30Basi CKOPOCTh aKyCTUYECKOU BOJIHBI.

40. CKopocCTb 3ByKa B Bo3/iyxe (MpUOmKeHUst ©30TepMUUeCcKon 1
asirabatruyeckoit armocdepsbi).

41. OHeprus aKyCTAYeCKUX BOJIH.

42. BonHoBoe ypaBHeHMe I10M1epeyHbIX YIIPYTUX BOJIH B CTPYHe.

43. OtpakeHue U rpejiOM/IeHMe YIIPYTMX BOJIH Ha IpaHuLie AByX cpes. I'paHuuHbIe
ycnoBusi. KoagduiiyieHTbl oTpaXkeHus1 U TIPOXOXKAEeHMUSI.

44, PelreHnie BOJIHOBOTO ypaBHEHUs MTPOJOJIBHBIX BOJIH B TOHKOM CTep>xHe. HopmasbHbie
(cobcTBeHHBIE) KOsIeOaHMs YIIPYTUX Cpe/l.

45, PerieHrie BOJTHOBOIO ypaBHeHYs [10TepeyHbIX YIIPYTUMX BOIH B CTpyHe. ['paHnyHbIe
ycnoBust. O6epTOHBI.

46. Hucniepcus. I'pynmnosas CKopocTs BosH. @opmyiia Pases.

47. BosHOBOe ypaBHeHue [yt CBOOOIHBIX 3/1IeKTPOMAarHUTHBIX BOJTH.

48. PeliieHrie BOJTHOBOTO ypaBHEHHUs /711 CBOOO/JHBIX 3/IEKTPOMAarHUTHBIX BOJIH. Y paBHEHHe

5/IEKTPOMarHUTHOM BOJIHBIL. BO/IHOBOE cOnpoTHB/IeHNE 3/1eKTPOMarHMTHOM BO/HBI, (ha3oBast
CKOPOCTb, M0Ka3aTe/Ib [peIoM/IeHUS.

49. [Tonsipu3anyst 31eKTPOMarHUTHBIX BOJIH. [1/10CKOCTh MOsipU3alyy 3/1eKTPOMarHUTHOU
BO/IHBL. 3aKOH Masttoca. CrerneHs Mo/sipU3aliy 371eKTPOMarHUTHBIX BOJIH.

50. OHeprus 3/1eKTpOMarHuTHbIX Bo/H. BekTop IlolinTuHra. Teopema IlokiHTHHTa.

51. [Ikana 5/1eKTpPOMarHUTHBIX BOJIH.

52. OTtpakeHue U NpesioM/IeHMe 3/1eKTPOMarHUTHBIX BO/H. ['paHnYHbIe yCI0BUS JJ1s

BOJIHOBBIX BEKTOPOB U aMIUTUTYZ. AMIUVIUTYHbIe KOG ULIMEeHThl OTPayKeHUs U TIPOXOKAEeHHSI.
VnTerpanbHble KO3 OULIMEHTb OTPayKeHUsI U TIPOXO’KeHHSI.



53. fAsnenue bproctepa. Yrona bprocrepa.

54. ITosHOe BHyTpeHHee oTpakeHUe.

55. NurepdepenLys ckansspHbIX BoJH. HTepdepeHIMOHHbIN uieH. HTepdepeHLus
TMIJIOCKUX U C(hepruueCcKrX BOJIH.

56. NurepdepeH1iys 31eKTpOMarHUTHLIX BoJIH. VIHTepdepeHIjMoHHast cxema FOHra.

VnTepdepeHIMOHHas KAPTUHA Ha OO/IBIIOM PACCTOSIHUM. DHePrusi uHTepdepeHLrn.
KoopauHatbl MakcuMyMoB. UKciio mosioc uHTepdepeHIuu. BUIHOCTD.

57. MeTo/b1 HabmoAeHusT HHTep(hepPeHITMOHHBIX KAPTHUH: TTOJIOChI PABHOTO
Hak/I0Ha. BiMsHYe HEMOHOXPOMaTUYHOCTY CBeTa Ha UHTep(epeHLMOHHYI0 KapTHHY.

58. MeTto/p! HabmoeHNs MHTeP(ePeHIIMOHHBIX KAaPTHH: 110JI0CHI PaBHOMN
TOJILMHBL. BMsiHue HEeMOHOXPOMaTUUHOCTH CBeTa Ha UHTep(epeHLIMOHHYI0 KapTHHY.

59. Metozp! HabmoieHNst uHTepdepeHMOHHBIX KapThH: Konbija HetoToHa. Bnusinue
HEMOHOXPOMAaTHYHOCTH CBeTa Ha UHTep(epeHLIMOHHYI0 KapTUHY.

60. Metozp! HabroieHNst MHTep(depeHIIMOHHBIX KapThH: 3epKaso Jlnoiiia. BiusHue
HEMOHOXPOMAaTHYHOCTU CBeTa Ha UHTep(epeHLIMOHHYI0 KapTHHY.

61. MeTtozp1 HabmoAeHNUs MHTeP(epeHIMOHHBIX KapTuH: bunpusma ®penerns. BiusiHne
HEMOHOXPOMAaTHYHOCTH CBeTa Ha UHTep(epeHLIMOHHYI0 KapTHHY.

62. Mertobl Hab/roeHust UHTepGhepeHITMOHHBIX KapTuH: Ou3epkana ®penesnsi. BiusiHue
HEMOHOXPOMAaTHYHOCTH CBeTa Ha UHTep(epeHLIMOHHYI0 KapTHHY.

63. MeTtop! HaO/MOAEeHUs MHTeP(ePeHIMOHHbIX KapTuH: OuinH3a buiie. BriusHue
HEMOHOXPOMAaTHYHOCTH CBeTa Ha UHTep(epeHLIMOHHYI0 KapTHHY.

64. KorepentHocts. HeobxoauMbie ycioBUst HHTEpGhepeHLIH.

65. VHTepdepeH1si HEMOHOXpOMAaTHYeCKUX BOH. BpeMeHHast KorepeHTHOCTh Bpems u
JJIIHAa BpEMEHHOM KOT€peHTHOCTH.

66. VHTepdepeHLus OT NPOTSHKEHHOT0 MCTOYHMKA. [IpocTpaHCTBeHHAst KOrepeHTHOCTh
[lnviHa MpoCTpaHCTBEHHON KOTepPeHTHOCTH.

67. CBs3b TapaMeTpOB NMPOCTPAHCTBEHHOU Y BPeMeHHOM KOrepeHTHOCTH CO
CTeKTPa/IbHbIMUA XapaKTepUCTUKaMHU.

68. Hudpakuus. [Tpunimn Ioiirenca-dpenens.

69. Hudpakius @penesisa. 3oubl Ppeneis. Audpakiys OpeHensi Ha KpYr/jioM OTBePCTHUH.

3aBUCHUMOCTb UHTEHCUBHOCTH L[€eHTPA/JIbHOI0 MaKCMMyMa OT paCCTOSIHUSA [J0 TOUKU
HaOmoenust. Crimpans ®penests. [TarHo ITyaccoHa.

70. Oudpakius @penens Ha 1ienu. 3oHbl Llycrepa. Crimpans KopHto.

71. I'panuiipl mpuMeHUMOCTH U pakMOoHHbIX hopmyn PpeHens. nvuHa Pasnes.

72. Iudpakuus @paynrodepa. Judpakuys @payHrodepa Ha mienu. BoipakeHue i1s
VHTEHCUBHOCTH JU(PaKLIMOHHON KapTUHBI Ha SKpaHe.

73. IudpakionHas peietka. [TapameTp peiueTku. BeipaxkeHue /711 ”THTEHCUBHOCTH

IU(ppaKLMOHHOW KapTHUHBI Ha 3KpaHe. 11les1eBoii 1 pellleTOUHbIN MHOXWTENH. LleHTpanbHbIMI
MaKCUMYM, IJIaBHble MaKCUMYMBbI, TTOOOYHBIe MAKCUMYMbI. KOOpAWHATEI MaKCUMYMOB.

74. IudpakuyoHHas pelieTka Kak CrieKTpasbHbIN PUO0p. Y C/I0BUe pa3perieHus
JM(PPaKLMOHHOW KapTUHBI OT HEMOHOXPOMAaTHYeCKOr0 UCTOUHUKA.
75. OUWKOHa/I. YpaBHeHUe DUWKOHasa.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONPOCHI)



OrjeHKa

Kpurepuru orjeHUBaHUS

TIpeBOCXOJHO

MIPeBOCXO/HOE BJla/ieHe IPOrpaMMHbBIM MaTepUasioM, TOHUMaHKe CYL{HOCTU
paccMaTpUBaeMbIX TIPOLIECCOB U SIB/IEHUM, 3HaHHE OCHOBHBIX IT0JIO’KEHUIM
JUCLIMIVIMHBI, yMeHHe [IPUMeHSITh KOHLIeNTya/lbHbli anmnapar Ipy aHasuse
aKTyasIbHBIX TIPo6sieM. JIoruyecKu Mmocie/ioBaTesibHbIe, COiep>KaTe/bHbIe,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL{MIOHHOTO OusieTa 1 Ha
JIOTIOJTHUTETbHBIe BOTIPOCKI, CBOOOJHOE BiajieHre NCTOUHUKAaMU. [IpakTryeckas
4yacThb Kypca YCIIellIHO BbIIIO/IHeHa

OT/IMYHO

YcuepIibIBarolliee BaZileHre PorpaMMHbBIM MaTepraioM, TIOHUMaHue CYIIIHOCTH
paccMaTpUBaeMBIX MTPOLIECCOB U SIB/IEHUH, TBED/J0€ 3HaHKEe OCHOBHBIX TTOJIOXKEeHUH
JUCLIMIUVIMHBI, yMeHHe [IPUMeHSITh KOHLIeNTya/lbHbli anmnapar Ipy aHasuse
aKTyasbHbIX TIpo6sieM. JIornuecky rocsesjoBatesibHble, COZlepKaTe/bHble,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MOHHOT0 busieTa U Ha
JIOTIOTHUTEIbHBIe BOTIPOCKI, CBODOOJHOE BiaZieHre NCTOUHUKAaMU. [IpakTryecKas
YyacTb Kypca yCIelIHO BhIMO/IHEeHa.

OYeHb XOPOLI0

TI0JIHbIE 3HaHUsI IPOrPaMMHOI'0 MaTepyasa, paBU/bHOe IOHUMAaHUe CyTH
BOTIPOCOB, 3HaHUeE OTpefie/ieHrH, yMeHHe OPMYIUPOBaTh TE3UCHI U apI'yYMEHThI.
OTBeThl NIOC/I€J0BaTe/IbHbIE U B Lie/I0M NIpaBU/IbHbIE, XOTS JOMYCKAOTCS
HETOYHOCTH, 3HAKOMCTBO C OTZle/IbHbIMU TeopusiMy U (haktamu. [IpakTrueckast
4yacTh Kypca yCIellHO BbIIIO/IHeHa.

XOpOLIIO

JIOCTaTOUHO TIOJIHbIe 3HaHWS NIPOTPaMMHOI0 MaTepHaJia, paBUIbHOe TIOHUMaHHe
CYTH BOTIPOCOB, 3HaHUe OTpe/ie/ieHNid, yMeHHe (JOPMYIMpPOBaTh TE3UCHI U
aprymeHThl. OTBeThI 0C/Iel0BaTe/bHbIE U B 1]€/I0M IIpaBU/IbHbIE, XOTS
JIOTyCKal0TCsl HETOUHOCTH, [TIOBEPXHOCTHOE 3HAKOMCTBO C OT/e/IbHBIMHA TEOPUSMU
Y (aKTaMy, JOCTaTOYHO (hopMasibHOe OTHOLIEHHE K peKOMeH/[0BaHHbIM [i/1s]
MOZIrOTOBKY MaTepuasaM. [IpakTruueckast 4acTb Kypca YCIeIIHO BBIIOJTHEHA.

YAOBJIETBOPDUTE/IBHO

(parmMeHTapHble 3HaHUs], PacIiblBUaThle IIpeficTaB/ieHus o npeaMete. OTBeT
COZIePKUT KaK TPaBU/IbHBIE YTBEPIK/I€HMUS, TaK 1 OMIHNOKH, BO3MOXKHO,
rpy0Orbie.MIcTiBITYeMBbIi TIJI0X0 OPUEHTUPYETCS B yueOHOM MaTepuasie, He MOXKeT
YCTPaHUTb HETOUHOCTH B CBOEM OTBeTe Jlake II0C/Ie HABOASIIUX BOIIPOCOB.
[IpakTueckas yacTh Kypca yCIelIHO BbIOHEeHa.

Hey/IOB/IETBOPUTETEHO

OTCYTCTBUE OTBETa XOTsI ObI Ha OJJIH U3 OCHOBHBIX BOTIPOCOB, MO0 rpy0ble
OIIMOKY B OTBeTaX, MOJIHOE HEIMOHUMaHWe CMbIC/Ia TTPob/ieM, He I0CTaTOUHO
TIOJTHOE BJIa/ieHre TepMUHOJIOTHelN. [IpakTiueckast YacTh Kypca He BBITIO/IHEHA UH
BBITOJ/IHEHA He B TIOJTHOM 00beMe.

T1IJI0OXO

OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOTPOCa, MO0 rpyObie OMOKY B OTBeTax,
TI0/THOe HeTIOHMMaHKe CMbIC/Ia TIpo6sieM, He BiiaJileHre TePMUHOJIOTHEN.
[TpakTHueckasi yacTb Kypca He BBIIIOJIHEHA WJTH BHITIONIHEHA He B TIOJTHOM obbeMme.

6. YueGHO-MeTOfMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHre JUCIUILTHHBI (MO/1y/151)




OcHOBHasi uTeparypa:

1. JTanpac6epr I'puropuit CamyunoBuu. OnTrka : yueb. mocobue jjis CTy1eHTOB (3. crieljanbHOCTel
BY30B. - 6-e u3[., crep. - M. : ®usmatiurt, 2003. - 848 c., 23 Tab., 511 un. - ISBN 5-9221-0314-8 :
317.00., 3 3K3.

2. CuByxuH [Imutpuii BacunseBuy. O61muii Kypc Gpu3mky : yueb. mocobue Ajist CTyIeHTOB (Gu3.
crieljuanbHOCTeM By30B : [B 5 T.]. T. 4. Onrtuka. - U3a. 3-e, ctep. - M. : @usmataur, 2013. - 792 c. - ISBN
5-9221-0228-1 (t. 4) : 558.00., 6 3K3.

3. dagneeB Muxaun AHpeeBrY. JieMeHTapHasi 00paboTKa pe3y/ibTaToOB SKCIIePUMeHTa : yuebHoe
nocobue / M. A. ®agzees ; Hwkerop. roc. yH-T uM. H. U. JlobaueBckoro. - Hwkuuit Hosropoz : M3a-Bo
Hwxerop. roc. yH-ta, 2002. - 108 c. - ISBN 5-85746-637-7., 100 3k3.

4. 3ucman I'puropmii A6pamosuu. Kypc obimeit ¢pusvku : [a7s BTy30B]. T. 3. OnTrka, ¢pusrka aTOMOB U
MOJIeKyJI, (pr3rKa aTOMHOTO sijpa U MUKpoyacTul. - M3a. 3-e. - M. : Hayka, 1968. - 495 c., 2 n. wn. : un. -
0.50., 1 3K3.

5. CaBenbeB Urops Baagumuposuu. Kypc obieii ¢pusvku : B 5 kH. KH. 4. Bonsbl. Ontuka / U. B.
CaBenbeB. - Mocksa : Actpesnb : ACT, 2003. - 256 c. : un. - ISBN 5-17-004586-7 (kH. 4) : 64.00., 1 35K3.
6. 'openuk I'. C. Jlekyuu no ontuke / ['opbK. roc. yH-T. - ['opbkuii : 'opeK. TOC. YH-T, 1941. - 68 c. - Ha
TUT. J1.: Ha npaBax pykonucu. - 4.00., 1 3k3.

7. l'openuik I'abpuanb CemenoBuu. KosiebaHust v BosiHBI : BBeieHre B aKyCTHKY, PaJUOMU3UKY U OTITUKY
: yueb. mocobue /7151 CTyJeHTOB BY30B 110 HalpaB/IeHHIO MoAroToBkY "TIpuksiaz. MaTeMaThka U ¢pusvka" /
noz peg. C. M. PeitoBa. - U3g. 3-e. - M. : ®usmatiur, 2008. - 656 c. - (DyHgaMeHTaIbHasA U TIPUK/IaZHast
¢usuka) (PusrexoBckuii yuebHuk / pes. coet: Kyapsisiies H. H. (npez.) [u ap.]). - ISBN 978-5-9221-
0776-1 : 675.51., 1 7K3.

[lononHuTebHas mUTeparypa:

1. ®@eiinman Puuapy I1. @eitnmanoBckue nekiuu no ¢usvke = The Feynman Lectures on Physics : [mep.
c aHr/.]. [Bein.] 4. Kunetuka. Teriota. 3ByK. - [2-e u3g.]. - M. : Mup, 1967. - 261 c. : un. - 1.27., 4 3k3.
2. ®eitaman Puuapy I1. @elinmaHoBcKue ey 1o gusuke = The Feynman Lectures on Physics : [riep.
c aHr/.]. [Bein.] 3. M3nyuenue. Bonubl. KBaHThI. - [2-e u3g.]. - M. : Mup, 1967. - 238 c. : un. - 1.17., 3
9K3.

3. bopa Makc. OcHoBbl ortyku / iep ¢ ani. C. H. Bpeyca [u ap.] ; noa pea. I'. I1. MoTyneBud. - 2-e u3g.,
ucrp. - M. : Hayka, 1973. - 719 c. : un. - 5.10., 1 3K3.

[TporpammHoe oGecrieueHre 1 VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM JIMCIATUIMHBI):
http://phys.unn.ru/library.asp?contenttype=Library

7. MaTepHa/IbHO-TeXHHYECKOe o0ecreyeHUe JUCHUIIMHBI (MOY /1)

YueOHble ayJIUTOPUM [I/Is TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHON
MPOrpaMMOM, OCHAIlleHbl MYJIbTUMEJUHHBIM 000pyJoBaHHEM (TPOEKTOP, 3KpaH), TeXHUUECKUMH
CpesCcTBaMU 00yUeHUsI.

[MTomereHust 71T CaMOCTOSITeNIbHOM paboThl 00YYAlOIIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/TIOUeHUs K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 3/I€KTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/IbHYI0 CpPesy.



IMporpamma coctaBieHa B cooTBeTcTBUM C TpeboBanusmMu PI'OC BO 1o HaripaB/ieHHIO
nogrotroBku/crietanbHOCTH 03.03.02 - ®du3uka.

ABTop(bI): 3aiiieBa EkarepuHa ByiagumMupoBHa, KaHAWJAT PU3MKO-MaTeMaTHyeCKuX HayK
MapsbiueB Muxaun OneroBud, KaHAauaaT GU3MKo-MaTeMaTUUeCKHUX HayK
OgceruHa TatbsiHa iBaHOBHA, KaHAWAAT (PU3MKO-MaTeMaTHYeCKUX Hayk.

3apepyromuii Kadeapoii: UynpyHoB EBrenuit Bnagumuposud, foKTop GHU3MKO-MaTeMaTHUeCKUX
HayK.

ITporpamMmMa oob6peHa Ha 3acejaHuM MeToAnueckoi komuccuu ot 30.11.2024, mpotokomn Ne 6/H.
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