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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: KonmponbHas
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb: pyHOameHmanbHble paboma DK3aMeH:
3HaHus 6 obaacmu 6asoeble 3HaHus 6 obaacmu 3aKOHbI meopuu KoaebaHuil u Konnoksuym 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. CopepkaHve NUCHUIIUHbI
(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 YHCJIe




(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

3aldHUAM [JId TEKYILIEero KOHTPOJIA U HpOME)KYTOQHOﬁ dTTeCTaliliy 10 UTOraM OCBO€HHA OHCIHMIT/IMHBI
IMMpHUBeJ€HHBIM B I1. 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 TumnoBble 3apaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLeHKHU
chopmupoBanHoctu KommnereHnuu OTIK-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-
rasg saryXaHHeM 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

B ynpyroii ofHOpOHOH Cpelie ¢ NJOTHOCTBIO P pac-
NpOCTPaHAIOTCA ABE MJOCKHE NPONOJbHEIE BONHBII OQHA BHOJH
och x, & =acos(wt—Fkx), npyraa BAOTE ocH i, E;=—a cos{wi—
—Fky). Haiity ¢peniee 3HaueHHE MOLYJIs BEKTOpa ¥YMoBa B TOU-
Kax HJOCKOCTH y=X.

. 5. Hcrounnk 3ByKOBbIX KoneDaHHR € YAaCTOTOH Vo=
=1700 T'i, ¥ NpueMHHK HAXOAATCA B ONHOH TOYke. B MOMeHT
t=0 HCTOUHVK HAYHHaeT VHAJIATECH OT NpPHEMHHKA ¢ NOCTOfH-
e yekopennem a=10,0 m/c?. Cuutan cKOpOCTb SBYKa U=
=340 m/c, vaiiTH yacToTy Kose(aHHi, BOCTIPHHHMAEMBIX He-
MOABHMHEM TpHeMHHKOM deped {=10,0 ¢ nocse Hayamia nBu-
JKEHHA HCTOYHHKE.

Kpurtepuu oueHuBanus (oneHouYHoe cpe/icTBO - KoHTpoO/IbHasA padoTa)

OneHka Kpurepuu orjeHMBaHUs

YCIIeLIHOe BBIMOJIHEHME MTPAaKTUUeCKHX 3a/laHui, BbIJaHHBIX MpernojaBaTesieM, BjlafieHre
3aYTeHO IIpOrpaMMHbIM MaTepraoM, [IOHUMaHUe CYIIIHOCTH pacCMaTpUBaeMbIX IIPOLIECCOB U SIBJIEHUH,
yMeHHe CaMOCTOSTe/TbHO 0003HAaUNTh TOUKH aKTUBHOT'O POCTa HOBOTO 3HAHMS




OueHka Kpurtepun oLieHUBaHUs

He

3a4UTeHO

HEeBBITIOJTHEHHE MTPAaKTUUeCKUX 3a/JaHUH, BbIIaHHBIX MPETo/jaBaTe/ieM, TI0JTHOe HeTIOHUMaHue
CMbIC/Ia IpobieM, He J0CTaTOYHO TI0JIHOe BilaJileHe TepMUHOJIOTHel, HeyMeHHe CaMOCTOSITe/TbHO
0003HaUUThL MPOO/IEMHbIE CUTYALIWH.

5.1.2 TunoBble 3aiaHus (oLleHOUHOe cpeAcTBO - Ko/I/IOKBUYM) /i OLleHKH C()OPMHUPOBAHHOCTH

kovmerennuu OITK-1:

Buzibl KostebaTeTbHBIX MPOLIECCOB U CUCTEM.

OO6i1iee ypaBHeHHe TMHEHHBIX KOe0aTelbHBIX CCTEM C OIHOW CTeTleHbI0 CBOOO/bI. [Iprmepsl.
rlapaMeTphbl, XapaKTepHu3yHoLye JTHHelHbIe KosiebaTe/TbHbIe CHCTeMbI C OZJHOUM CTeTeHbI0
cB00OO/IbI, ypaBHEHUE [IBIKEHHSI, 3aKOH JIBDKEHHUS.

CBobo/Hble He3aTyxarolljiie rapMOHUYeCKHe KoebaH!st IMHeIHOr0 OCLIW/IIATOPA C OHON
CTeTieHbI0 CBOOO/IBI: YpaBHEHHe IBWKEHUs, 3aKOH JBWKEHUs], aMIUIUTY/ja, (a3a, Haua/ibHast
¢asa, yacToTa, poJib HauaJbHBIX yC/I0BUM. [IprMepsl.

OHepreTUyecKre COOTHOLIEHHS TIPU CBOOOHBIX He3aTyXaloIUX TapMOHUYECKHX KOyleOaHUsIX
JIMHEMHOTO OCLIW/IIATOPA C O/IHOM CTeTieHbI0 CBOOO/Ibl. BBIBO/| ypaBHEHNS IBIDKEHUS U3
3aKOHa COXpaHeHHs1 S3Hepruu. [Ipumepsl.

CBobogHble Kose0aHust THHeHHOTo OCLIW/IIATOPA C OHOM CTeTleHbl0 CBOOO/bI: ypaBHeHNe
JBYDKEHWs1, 3aKOH JBYKEHHs1, aMIUTUTY/1a, (ha3a, HauanbHas (ha3a, COOCTBEHHAst 4acToTa,

K03 (ULMEeHT 3aTyXaHUs, POJib HauaabHbIX YCIOBUM. [Ipumepsbl.

XapaKTepUCTHKH 3aTyXarolux KoyebaHuii: Ko3hdUIMeHT 3aTyxaHus, JorapupMuuecKuit
JleKpeMeHT 3aTyXaHusl, I00pPOTHOCTb. OrpeenenHus U HU3UUECKHIA CMBICI.

da3oBast T/I0CKOCTh, (ha3oBast TpaekTopysi. CriocoObl Ipe/icTaB/IeHNs] TapMOHHUUECKUX
KoJsilebaHUi: MeTo/ BEKTOPHBIX iMarpaMm, MeTo/, KOMIUIEKCHBIX aMIUTUTYZ. Pr3nyeckuil
CMBIC/I MHUMOM YacTOTBI.

BeiHyX/leHHbIe KosiebaHus TIOZ, ZielicTBYeM rapMoHUueckoi cusbl. OOIiee peliieHue
HEeO/IHOPOZHOTO ypaBHeHUs. AMIUIUTY/A U (pa3a BHIHYK/JEHHBIX KosleOaHUH.

Pe3onaHcHas kpuBas. [IoHATHS pe30HaHCa, pe30HaHCHOW YaCTOThl, [OTYIIMPUHbI pe30HaHCHON
KpUBOML. /IBa nMpaBu/ia MOCTPOEHUsI Pe30HaHCHBIX KPUBBIX /ISl MeZJIEHHBIX KOleOaHUH.
@dazoBas KpuBasl.

[TepexoHbIe TIPOLIECCHI: pellleHre YpaBHeHUs! BEIHY KIeHHbIX KosiebaHui 1o/ ieficTBHeM
rapMOHMUYECKOMN CUJIBI C yUeTOM IepexXO/HbIX IIPOLeCCOB, BpeMs yCTaHOB/IeHUs. BivsHue
Z0OPOTHOCTH CUCTEMBI Ha MTPOLIeCCHI YCTaHOBJIEHUS.

[TpuHIMn pasrocssa3u. BpemeHHOM NOAX0/ K aHa/IM3y CUTHaja.

BriHyK/IeHHbIe KosiebaHus TI0f, IeliCTBIeM HerapMOHUYeCKOU Cryibl. CrieKTpaibHBIN MTOAX0/ K
aHa/IM3y CUTHaJa: PUHLMI CIIeKTParbHOT0 aHanu3a, psaj Pypee, KO3 GULIMeHT nepejauy,
CreKTpaJibHble Juarpammsl.

[ITvpuHa crieKTpanbHOM KpUBOW. KpuTepuii onTrManbHOIO IIpreMa Ha si3bIKe CIIeKTPOB.
KosnebaTenbHbIe cCCTEMBI C IBYMsI CcTeTieHs MU cBOOo b1, [Tpumepsl. [ToHATHS cTerneHu
CB0O0OO/IbI, TAPLIMA/ILHBIX CHCTEM, HOpMaJlbHBIX Kosiebanuii. O0imii Buz AuddepeHLnaTbHbIX
ypaBHEHHI, OMMCHIBAIOIINX KOJIeOaHWsI CUCTEMBI C IByMs CTeTreHssMU cBOO0b1. MeTop
peleHusl.



¢ Pemenue guddepeHIaNbHBIX YpaBHEHUH, OMUCHIBAIOIIUX KOJIeOaHUSI CUCTEMBI C ABYMSI
CTerneHsIMU CBOOO/IbI Ha MpHUMepe ABYX KoebaTelbHbIX KOHTYPOB C MHAYKTUBHOM
CBs3bt0. Po/b HauanbHbIX yCi0BUi. KoadduieHT pacripezeneHusi.

¢ KgasucraiuoHapHble TOKU. jeanbHOe CONPOTUB/IEHNE, UeabHasi eMKOCTb, UeabHast
VHAYKTUBHOCTb. 3aKkoHbl OMa 1 Kupxroda /711 MrHOBEHHBIX 3HaYeHU TOKOB U
HanpspbkeHui. [IprMep npuMeHeHUs! 3aKOHOB /11 pacueTa 3/IeKTPUUeCKUX CXeM.

KpuTepun onjeHuBaHus (oLieHOUHOe cpeAcTBO - Ko1okBuym)

OueHka Kpurepuu oLieHUBaHUs

yCIIeIlIHOe BbINO/IHEeHNe NTPaKTUUeCKUX 3a/laHui, BblJaHHBIX [Ipero/jaBaTesieM, BjaajeHue
3a4TeHO TPOrpaMMHBIM MaTeprasioM, IOHUMaHHUe CYLIIHOCTH pacCMaTpUBaeMbIX MPOLIECCOB U SIBT€HHUM,
yMeHHe CaMOCTOSITeNTbHO 0003HAUNTL TOUKW aKTUBHOTO POCTa HOBOTO 3HAHHUSI

HEBBITIOJTHEHHE TTPAKTHYECKHUX BaAaHI/II‘/JI, BbIJAHHBIX IMperoiaBaTesieM, rojiHOe HeIlIOHMMadHKe

He w
CMBIC/Ia HpO6JIEM, He AO0CTaTOYHO I10/IHOE B/IdjeHWEe TepPMHWHOJIOTYEH, HEYMEHNE CaMOCTOSATE/IbHO

3auTeHO
0003HaYUTh MPOO/IEMHbIE CUTYALIWH.

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIHHE NPU MPOMEe)XXYTOUHOMN
arrecTanyiu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMN

YpoBeHn
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO O4YeHb
TJI0XO0 XOpOLIOo OT/IMYHO MPEeBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIeT
eHIUI
(uHpUK
aropa
AOCTHXK He 3a4YTeHO0 3a4YTeHo
eHus
KoMIeT
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHuManeH | 3HaHWM B obneme YpoBeHb
TEOPeTHUEeCKOTo o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. N JOIYCTUMBI | COOTBETCTBY obneme, N
3HaHUM HIDKe o 1o11eM 3HaHUH B
HeB03MOKHOCTB 1 ypoBeHb 0111eM COOTBETCTB
MHUHHUMa/bHbIX o rporpamMme obneme,
3HaHUA | OLIEHWUTb MIOJIHOTY o 3HaHUM. rporpamMme yioliemMm
N TpeboBaHHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUI [JonylieHo TOATOTOBKH rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOATOTOBK
rpy6Oble ommbKu HECKOJIbKO TIO/ITOTOBKH.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuarorierocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImb0oK
ombok
Orcytcraue IIpogemonc | Ilpogemonc | Ilpozsemonc | Ilposemonc | ITpopemoHCTp
ITpu periennu TPUPOBaHbl | TPUPOBaHbl | TPHUPOBaHbl | TPHUPOBaHbI | MPOBAaHHI BCe
MHHUMabHBIX PH P PHp PHp PHp Pup P
MeHM CTaH/JapTHBIX OCHOBHBIe BCE BCE BCE OCHOBHBI®
y ) 3a7iaq He yYMeHUSI. OCHOBHBIE OCHOBHBIE OCHOBHBIe YMeHUSI.
HeBo3Mo)XHOCTB
TIpoZieMOHCTpYp | PerreHsl YMeHUSI. YMEeHUSI. YMeHVsI. PereHs! Bce
OLIeHWTb Hajnuue
YMeHus MeH OBaHbI THUIIOBbIE Pemensl Bce | Pemtensl Bce | PemieHsl OCHOBHbIe
che CTBUe OCHOBHbIe 3afiauu C OCHOBHbIe OCHOBHbIe BCE 3ajlaunl.
OTKa/;a yMenus. Vimen | HerpyObIMM | 3azaui C 3a7launl. OCHOBHBbIe BbInosHeHs!
MecCTOo rpy0Obie ommmbkamu. | HerpyObiMu | BeimonHeHb! | 3azauu c BCe 3a/laHusl, B
obyuaroierocsi ot
oTheTa omubKu BrinosiHeHb! | omMOKamuy. | Bce 3aZaHWsl | OTJE/NbHBIM | IOJHOM
BCE BeImonHeHs! | B I10JHOM u obbeme Ge3




HeCylIL|eCcTB
€HHBIMU
BCe 3a7laHusI
obneme, HO | HegoyeTam
3a/laHus, HO | B IIOJIHOM
HEeKOTOphle | 1,
He B obLeMe, HO
c BBINIO/THEH | HE/J0YeTOB
TIOJTHOM HEKOTOpble
He/loueTaMH | bl BCe
obneme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX ITpu perieHnn o TPUPOBaHBI TPHPOBaHbI
bl HAbOp TPHPOBaHbI IIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBLIKOB 6a3oBble VpOBaH
HeB03MOXXHOCTb 3a/jay He HaBBIKU IIPU npH .
JUist HaBBIKU NIPU TBOPYECKUN
OL|eHWUTh HaluuKe | TPOJeMOHCTPUP peleHnr peleHnu
Hagblku pelleHyst peleHnn TIOZIXO[, K
HaBBbIKOB oBaHbI 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaHJapTHBI CTaHZAApPTHBI peLLEeHHI0
BCJIE/ICTBHE HaBbIKW. VIMen X 33714 C HBIX 33724
X 3a/ja4 ¢ X 33734 Oe3 HeCTaHZapTHBI
OTKasa MecTo rpy0Obie HEKOTOPBbIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatomjerocsi OT | OMHOKK u omboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPH IMTPOMEXYTOUYHOHU aTTECTALlUHA
OneHka YpoBeHb NOATrOTOBKH
TPEBOCXO/{HO Bce kommereHuuM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[MCLUIJIMHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHHs, BAJileHUss MO0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT' 0 TIPOrpaMMoi
OTJINYHO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLIUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O4YeHb XOPOIIIo Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, cOPMHUPOBaHbI HAa yPOBHE He HIXKE «0UeHb XOPOLLIO»
XO0pOLIo Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUMIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/eTBOpPHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMHMpOBaHHMEe KOTOPHIX HarpaB/ieHa
HO [JUCLIMIIMHA, COPMHUPOBAHBI Ha YDOBHE He HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/iHa KOMIIeTeHL{Usi CpOpMUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XoTs Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IE€TBOPUTE/ILHOY.
JIBHO
He 3a4YTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETEHLMsI CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJIbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /ISl OLEeHKH
pe3y/IbTaToB o00yueHHMsT Ha TPOMEXYTOUHOM aTTeCTallMd C YKa3aHHMeM KpUTepHeB HX
OIleHUBaHMS:

5.3.1 TunoBble 3ajjaHus (OLlEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(OpPMHPOBAHHOCTH

kovmerenuu OITK-1

[Tnockas BosHa ¢ UHTeHCUBHOCTHIO 10 masiaeT HopManbHO Ha petieTKy ¢ N = 4. [ToctpouTs rpaduk
YIJI0BOI'O pacripefie/ieH|ss UHTEHCUBHOCTHU CBeTa [, mpolie/iiero yepes peleTKky, peAroaras, 4ro



d > A > b. Kak u3meHuTcsi AudpakiiioHHasi KapTUHA, eC/id TIoJI0KUTh d/2 = b > A? CKOJIBKO T/IaBHBIX
MaKCHMMYMOB CO/I€P>XKUTCSI B 9TOM C/yuae B Tpe/iesiaxX LeHTPaJIbHOr0 MakCMMyMa OT L[e/u?

KosnebaTenbHbIN KOHTYP COJEPXKUT KaTYIIKy HHAYKTUBHOCTBIO L = 1 MKI'H 1 KOHJieHCaTop
snekTpoeMKoCcThi0 C = 40 H®. []ns noaep>xaHus B KosiebaTeTbHOM KOHTYpe He3aTyXaroIuX
rapMOHUYECKHX KoyiebaHHl C aMIUTUTYJHBIM 3HaUeHHeM HaripsbkeHus Ha Katymke UL = 1,5 B

HE0OX0IUMO TIO/IBO/TUTH CPeIHIOI0 MOIITHOCTh <P> = 1,5 MBT. Onpeienvte 106POTHOCTh
KosiebaTesTbHOTO KOHTYpa.

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

OrjeHKa

Kpurepuu orjeHUBaHUS

TpeBOCXOAHO

TIPeBOCXO/HOE BJla/ieHe IPOrpaMMHbBIM MaTepUasioM, TOHUMaHKe CYL{HOCTU
paccMaTpHUBaeMbIX TIPOLIECCOB U SIB/IEHUM, 3HaHHE OCHOBHBIX ITOJIO’KEHUM
JUCLIMIVIMHBI, yMeHHe [IPUMeHSTh KOHLIeNTya/lbHbli arnmnapar Ipy aHasuse
aKTya/bHBIX TIpo6sieM. JIornuecky rocsesjoBatesibHble, COZlepKaTe/bHble,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MIOHHOT0 OusieTa U Ha
JIOTIOTHUTETbHBIE BOTIPOCKI, CBODOOJHOE BiajieHre NCTOUHUKAaMU. [IpakTryecKas
YyacThb Kypca yCITelIHO BbIMOJIHEHa

OT/IMYHO

vcuepIibIBarolliee BaZieHye porpaMMHbIM MaTepraioM, IOHUMaHue CYIIIHOCTH
paccMaTpUBaeMBIX MTPOLIECCOB U sSIB/IEHUH, TBED/0e 3HaHHe OCHOBHBIX TTOJIOXKEeHUH
JUCLIMIUVIMHBI, yMeHUe [IPUMeHSITh KOHLIeNTya/IbHbli arnmnapar Ipy aHasus3e
aKTyasbHbIX TIpo6sieM. JIornuecky rnocsesjoBaresibHble, COZiepKaTe/bHble,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MIOHHOT0 OusieTa 1 Ha
JIOTIOTHUTEIbHBIe BOTIPOCKI, CBOOOJHOE BiafieHre NCTOUHUKAaMU. [IpakTruecKas
YyacThb Kypca yCIelIHO BbIMO/IHEeHa.

OUeHb XOPOIII0

T0JIHbIE 3HaHUsI IPOrPaMMHOI0 MaTepyasa, NpaBUbHOe IOHUMaHue CyTH
BOTIPOCOB, 3HaHUE OTpeZie/ieHrH, yMeHHe OPMY/IUPOBaTh TE3UCHI U apI'yYMEHThI.
OTBeThl NIOC/IeJ0BaTe/IbHbIE U B Lie/I0M [IpaBU/bHbIE, XOTS JOIYCKA0TCS
HETOYHOCTH, 3HAKOMCTBO C OTZle/IbHbIMU TeopusiMU U (haktamu. [IpakTrueckast
4yacTh Kypca yCIIellHO BbIIIO/IHeHa.

JIOCTaTOUHO TIOJIHbIe 3HaHWs IPOrPaMMHOI0 MaTepHaJia, IpaBU/IbHOe [IOHUMaHHe
CYTH BOTIPOCOB, 3HaHUe OTpe/ie/ieHid, yMeHHe (JOPMY/IMpPOBaTh TE3UCHI U
aprymeHThl. OTBeThI 110C/Iel0BaTe/bHbIE U B 1]e/I0M IIpaBU/IbHbIE, XOTS

XOPOIIIO0
P JTOTTYCKAIOTCSI HETOUHOCTHU, TIOBEPXHOCTHOE 3HAKOMCTBO C OT/e/IbHBIMU TEOPUSIMU
u dakTamu, JOCTaTOYHO hopMasibHOe OTHOIIIeHHE K PeKOMEeH/I0BaHHBIM [I/Is
TO/ITOTOBKY MaTepuasiaM. [IpakTiuueckast 4acTb Kypca YCIeIIHO BBITIOJTHEHA.
YA0BJeTBOPUTENHHO (parMeHTapHbIe 3HaHUSI, pacIlIbIBUaThIE TIpeCTaBaeHUs O rpeaMeTe. OTBeT

COEPXKUT KdK INpaBU/IbHbIE YTBEPXKAEHHUA, TaK U OH_II/I6KI/I, BO3MOJXXHO,




OueHka Kpurtepuu oLieHUBaHUs

rpyObie. VICIIBITYeMBIi TI7I0X0 OPUEHTHUPYeTCS B yueOHOM MaTepuasie, He MOXeT
YCTpaHUTb HETOYHOCTH B CBOEM OTBeTe Jla)ke MOC/Ie HaBOASLMX BOMPOCOB.
[TpakThueckasi yacTb Kypca yCIelIHO BbIIO/HEeHa.

OTCYTCTBHUE OTBE€TA XOTHA OBl Ha OJVH M3 OCHOBHBIX BOIIPOCOB, 6o pr6ble
OLIMOKY B OTBeTaX, I10/IHOe HeIllIOHMMaHKe CMbIC/Ia np06neM, He 10CTaTOYHO

HeY/I0B/IeTBOPUTEIEHO .
IOJIHOE BJ/la/ieHre TeEPMHUHOJIOTHUEeH. HpaKTI/ILIeCKaH YaCTh KypCa He BbITIO/IHEHA WA
BBITIO/THEHA He B TIOJIHOM 00BbeMe.
OTCYTCTBHE OTBeTa Ha 06a OCHOBHBIX BOIMPOCa, MO0 rpyOble OIMMOKY B OTBETaX,
TIOXO TI0JIHOe HelIOHWMaHKe CMbIC/Ia 1po6sieM, He BiiaJieHHe TePMUHOJIOTHeH.
HpaKTI/IIIeCKaH YaCTb KypCad He BBITIO/IHEHA /I BBITIO/IHEHA HE B MOJIHOM obneme.
5.3.2 TumnoBble 3apaHusi (oleHOUHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) I OLEHKH

copmupoBanHocTu KomnereHiuu OTTK-1

1.
2.

10.

11.

Buzibl KostebaTe TbHBIX MPOLIECCOB U CUCTEM.

OO6i1iee ypaBHeHHe TMHEHHBIX Koe0aTelbHBIX CHCTEM C OIHOW CTeTleHbI0 cBOOO/bI. [Iprmepsl.
rlapaMeTphbl, XapaKTepHu3yIoLye JTHHelHbIe KosiebaTe/TbHble CHCTeMbI C OZJHOU CTeTeHbI0
cB00OO/IbI, ypaBHEHUE [IBIKEHHSI, 3aKOH JIBYDKEHHUS.

. CBoOO/HbIe He3aTyXarol[ie TapMOHUYeCKHe KoieOaHusl TMHEMHOTO OCLIU/IIATOPA C O/IHOW

CTeTieHbI0 CBOOO/IBI: YpaBHEHHe IBWKeHUs, 3aKOH JBWKEHUs], aMIUIUTY/ja, (a3a, HauaibHast
¢asa, yacToTa, posib Haua/JbHBIX YCIOBHUNA. [IprMepsI.

. BHEPFGTI/I‘-IECKI/IE COOTHOIIE€HUA TIpH CBO6OAHLIX HE3aTyXdloIKUX FAPMOHHUYECKUX KOJIe0aHUAX

JIMHEMHOTO OCLIW/IIATOPA C O/IHOM CTeTeHbI0 CBOOO/Ibl. BBIBO/ ypaBHEHNS IBIDKEHUS U3
3aKOHa COoXpaHeHUs1 S3Hepruu. [Ipumepsl.

. CBO60,E[HbIe KoJie0aHus TMHEHHOT 0 OCUJIJIATOPaA C O,E[HOI‘;I CTeIleHbIO CBO60,E[I:II YpaBHeHHEe

JIBYDKEHUS, 3aKOH JIBWKEeHUs], aMIIUTY/1a, a3a, HauabHas ¢a3a, COOCTBEHHAst YaCcToTa,
KO3(PULMeHT 3aTyXaHusl, p0oJib HauabHbIX YCIOBUM. [TprumMephI.

. XapaKkTepUCTHKH 3aTyXarolux KonebaHui: ko3dduiimeHT 3aTyxaHus, jorapudpMuyeckuii

JleKpeMeHT 3aTyXaHusl, I00pPOTHOCTb. Orpeenenus U HU3UUECKHIA CMBICIT.

. ®a30Basi IJIOCKOCTb, (1)830Baﬂ TPAEKTOPUS. Cnoco0bI npeacTaB/1€eHUA TaDMOHHUYECKUX

KoJ1e0aHU: MeTO/[, BEKTOPHBIX JUAlPpaMM, MeTO/i KOMITJIEKCHBIX aMITJIUTY/. du3nuecKuit
CMBIC/T MHUMOM YaCTOThI.

. BeiHYX/1eHHbIe KoneOaHUs 110/ IefiCTBeM TapMOHHUeCKoU cuibl. Oblijee pellieHe

HEOJJHOPOAHOTO ypaBHeHUs. AMIUIUTY/A U (a3a BbIHYKAEHHBIX KoeOaHWH.

. Pe3oHaHcHas kpuBasi. [IoHSITHs pe30HaHCa, pe30HaHCHOW YaCTOThI, TIOTYIIMPUHBI Pe30HAaHCHOMN

KpHUBOM. [IBa mpaBmsia MOCTPOeHNsT Pe30HAHCHBIX KPUBBIX /IJIsl Me/JIEHHBIX KOsle0aHMi.
@dazoBas KpuBasl.

[TepexozHbIe TPOLECCHI: pellieHre YpaBHeHUsI BLIHYK/I€HHBIX KOie0aHUM o/
JleiCTBYeM rapMOHUYECKOU CUJIbI C YYETOM Iepex0JHbIX MMPOLIeCCOB, BPeMsi
ycTaHoB/ieHUs. BivsiHve 10OPOTHOCTH CHCTEMBI Ha TIPOIIeCChI YCTaHOBJIEHHUS.

[TpuHLMN pagrocBa3u. BpeMeHHOM NOAX0/ K aHa/IM3y CUTHaja.



12. BoeIHy>KeHHbIe KoyieOaHUs Mo7, eHCTBHeM HerapMoHHUYeCcKon Cubl. CTieKTpa/TbHBIMN
MO/IX0/] K aHa/IM3y CUTHAjIa: MPUHIUI CIIeKTpasbHOTO aHamu3a, psif Pypee, Ko3pduipeHTt
repefiauu, CrieKTpasibHble [UarpaMMbl.

13. [ITvpuHa criekTpanbHOM KpUBOoW. KpuTeprii onTHManbHOrO IpUeMa Ha si3bIKe CIIeKTPOB.

14. KonebatenbHble CCTEMBI C ABYMs cTereHs MU cBOOobI. [Ipyumepsl. [ToHSATHS CcTereHn
cB0OO/IbI, MapIa/IbHBIX CUCTEM, HOpMa/bHBIX Kojlebanuit. O0uui Buz quddepeHIMaIbHBIX
ypaBHEHU, OTTUCHIBAIOIINX KOjiebaHUsi CUCTeMBI C IBYMsI CTereHs MU cBOOO1bl. MeTop
pelLleHusl.

15. Pemenue quddepeHIaIbHBIX ypaBHEHNH, OMTUCHIBAIOIINX KOie0aHUs CUCTEMBI C
JIBYMsI CTeITeHsIMH CBOOO/IbI Ha TIpUMepe /IByX KosiebaTeTbHbIX KOHTYPOB C MHAYKTUBHOM
cBsi3bt0. Posib HauanbHbIX ycioBui. KoadduieHT pacripezeneHusi.

16. KBa3ucrauuoHapHble TOKU. MieanbHOe CONPOTUB/IEHKe, HlealbHasi eMKOCTb,
uzieasibHasi MHAYKTUBHOCTb. 3aKoHbl OMa v Kupxroda /711 MrHOBeHHBIX 3HaUeHU TOKOB U
HanpspbkeHui. [IprMep npuMeHeHUs 3aKOHOB [I/isl pacueTa 3/IeKTPUUeCKUX CXeM.

17. Nwmrnepanc. KommnekcHbly umneianc. AKTUBHOE U PeaKTUBHOE COIIPOTHBIIEHMUS.
18. JByxmo/irocHUKYU. VIMIlejJaHChl OCHOBHBIX /IBYXITO/TFOCHUKOB.
19. 3akonbl Oma 1 Kupxroda /15 rapMOHHUUeCKHX TOKOB U HarpsbkeHU. MrHoBeHHbIe

TOKY M HallpsDKeHUs [IPU N0C/1ej0BaTe/IbHOM U Napasljie/ILHOM COeJMHEeHNH IBYXIIO/IFOCHUKOB.
[Tpumep nprMeHeHus 3aKOHOB JI/Is1 pacyeTa Lieriei lepeMeHHOr0 TOKa.

20. 3akoHbl Oma 1 Kupxroda /15 rapMOHHMUeCKHX TOKOB U HarpsbkeHU. KomriekcHbIi
VIMITe/IaHC TT0C/IeZloBaTeIbHOO Y Napasule/IbHOr0 COeJMHeHMs IBYXIIOIF0CHUKOB. [Iprmep
NIpUMeHEeHHs 3aKOHOB /IJIs1 pacueTa Lierell IepeMeHHOro TOKa.

21. PacueT nocsiefioBaTe/IbHOTO KoJiebaTeslbHOr0 KOHTYypa. Pe3oHaHCHbIe KpUBbIe
KosiebaTesbHOTO KOHTYpa.

22. YeTbIpexnomtoCcHUKY. KommiekcHbI Ko duiieHT nepegaun. AUX,
OUX. ITpuMeHeHUs YeThIPeXII0/IF0CHUKOB. IIprMepsl cxeM.

23. ITocniegoBaTenbHBIN KoebaTe/IbHBIM KOHTYP KaK UeThIpeXIomocHUK. AUX, dUX.

24. dazoBpauiaTenu. VIHTerpupyomas 1 AudQepeHLypyoLas LernouKy.

25. Pabora B 1111 mepeMeHHOT0 TOKa. [ToHsITHe MTHOBEHHOM MOLI[HOCTHA. PU3HUeCKH
CMBbIC/I. MIrHOBeHHasi MOILIJHOCTB B Lielli TapMOHUYEeCKOro TOKa.

26. [TonsiTe cpenHert MolfHOCTH. Pusnueckuii cMbic. CpeiHsIsE MOII[HOCTh B 1[eTd

rapMOHMUYECKOro Toka. CpeZiHsisi MOLHOCTD, BbI/eJISI0IasCs Ha OCHOBHBIX /IBYXIIO/IFOCHUKAX.
AKTHBHBIE ¥ peaKTHBHBIE 3/ieMeHThI. [IpobsiemMa cose.

27. SddekTrBHBIN TOK 1 3 (PeKTHBHOE HarpsbkeHHe. U3nuecKui CMbIC/. BhipakeHus
n71s1 3 eKTUBHOTO TOKa U 3(h(PeKTUBHOTO HATPSDKEHHs B C/Tyyae rapMOHMYECKUX TOKOB U
HaTPsDKEeHUH.

28. BripakeHue [/ cpeJjHell MOLJHOCTU B KOMIL/IEKCHOW opme. AKTHBHasl, peakTHBHas U
T10JIHasl MOLJHOCTH. PU3NYEeCKUN CMBICII.

29. MrHoBeHHBbIe U CpeJjHUe 3HaUeHUsI SHepruM 3/1IeKTPUUeCKOro 1011 KOHZeHcaTopa B
1[e[IM TapMOHMUYeCKOro TOKa. MrHOBeHHbIe U Cpe/IHNe 3HaueHUs1 SHePrUid MarHUTHOT'O M0/
KaTyIIKH B Lle[d TapMOHUYECKOI' 0 TOKaA.

30. Bonna. YpaBHeHue BosHbI. BosiHOBOYM BeKTOp, BOTHOBOe uncio. ®a3oBas

CKOPOCTb BOJIHBI.
31. ®poHT BoHBL. BosiHOBOM BekTOp. [110CKMe. IUMMHpUUecKue, chepuueckrie BOTHBI.
32. CkasisipHble ¥ BeKTOpHbIe BO/IHBI. [losisgpr3atiys BOJH.

33. SddexT doriepa At aKyCTHUECKUX BOJIH.



34. BosiHOBOE ypaBHEHHE.

35. Crosiune BOJIHbI. DHEPIUsi CTOSUMX BOJIH. Y3/1bl U [IyUHOCTH.

36. BonHoBoe ypaBHeHUe IIPOj0J/IbHBIX BOJIH B TOHKOM CTepskHe. BoyiHoBoe
conpoTu/ieHHe. Pa30Basi CKOPOCThb YIIPYTOU BOJIHBI.

37. OO6BbeMHast IIOTHOCTh SHEPTUH YIIPYToil BOJIHBI B TOHKOM CTepIKHe.

38. [ToTok 3Hepruu ynpyroui BojHbl. BekTop YMoBa. IHTEHCMBHOCTh BOJIHBI.

39. BosiHOBOe ypaBHeHUe yIIPyTrou BOJIHBI B ra3e (aKycTUueckue BO/IHbI). BosHOBoe
COIPOTHBJIEHHUE aKyCTHYeCKOM BOHbI. Pa30Bast CKOPOCTb aKyCTUYeCKOUN BOJIHBI.

40. CkopocCTb 3ByKa B Bo3ziyxe (MpuO/IKeHHsI U30TepMUYEeCKON 1
anrabaTrueckoii atMocdepsi).

41. OHeprus aKyCTU4eCKUx BOJIH.

42. BonHoBOe ypaBHeHue IornepeyHbIX YIIPYrux BOJH B CTPYHe.

43. OTtpakeHue U IpesiOMJ/IeHHe YIIPYTUX BOJIH Ha IpaHulie ABYX cpej. ['paHnyHbIe
ycioBus. KoadduiimeHTb! 0TpakeHUs1 U MPOXOXKeHUS.

44. PerieHvie BO/THOBOI'O ypaBHeHUs IPO/O/IbHBIX BO/IH B TOHKOM CTepykHe. HopMasibHbIe
(cobcTBeHHBIE) KOIe0aHUsI YIIPYTUX CPe.

45. PeltieHvie BO/THOBOI'O ypaBHEeHUs I1OIIePeYHbIX YIIPYTUX BOJIH B CTpyHe. I'paHuUYHbBIe
ycoBusi. OGepTOHBI.

46. Oucnepcus. ['pyniroBasi cKopocTs BoyH. @opmyna Pases.

47. BosiHOBOe ypaBHeHMe /17151 CBOOO/HBIX 37IeKTPOMAarHUTHBIX BOJTH.

48. PeliieHrie BOJTHOBOTO ypaBHEHWUSI /i1 CBOOOJHBIX 3/IEKTPOMAarHUTHBIX BOJIH. Y paBHeHHe

SHGKTpOMaFHHTHOﬁ Bo/HEL BojiHOBOE COTIpOTUBJIEHNE BHEKTPOMBFHHTHOﬁ BOJIHBI, cba3013a51
CKOPOCTB, IT0KAa34TeJib IpeJIOMJ/IEHUA.

49. [Tonspu3sanys 31eKTpOMarHuTHBIX BOJIH. [1/10CKOCTh Mo/Iipu3aLuu 3/1eKTPOMarHUTHON
BOJIHBI. 3aKOH Mastoca. CteneHb MOSpY3aLiy 31eKTPOMarHUTHBIX BOJIH.

50. OHeprus 3/1eKTpoMarHuTHbIX BoJH. BekTop IlolinTuHra. Teopema IloliHTHHTa.

51. [ITkana 3/1eKTpOMarHUTHBIX BOJIH.

52. OTpakeHue U IpesioM/IeHUe 3/IeKTPOMarHUTHBIX BOJTH. I'paHHYHbIe yC/I0BUS [J1s1

BOJIHOBBIX BEKTOPOB Y aMIUIUTY/l. AMIUIUTY/IHbIE KO3((PULIMEHThI OTPa)KEHUS U TPOX 0K EHUSI.
WHTerpanbHble KO3(PPULIMEHTHI OTPayKeHUsI U IPOXOXKIEeHUSI.

53. fAsnennie bprocrepa. Yrona bprocrepa.

54. ITosiHOE BHYTpEHHEE OTpa*keHue.

55. NurepdepeHiys ckansipHbIX BojH. UHTepdepeHIMOHHbIN uneH. HTepdepeHIs
TIJIOCKUX U C(heprueCcKrX BOJIH.

56. VnTepdepeH1Us 371eKTpOMarHiTHbIX BO/IH. VIHTepdepeHLnoHHas cxema FOHra.

WnTepdepeHIMOHHAs KapTHHA Ha OO/BILIOM pacCTOSIHUU. DHeprusi UHTepdepeHIHH.
KoopayHatsl MakcuMyMoB. Uucio nonoc uHrepdepeHLuu. BugHocTs.

57. Metozp! HabroieHNst MHTep(epeHIIMOHHBIX KaPTHH: M0JI0CHI PABHOTO
HaK/IOHA. BiusiHue HEMOHOXPOMAaTUYHOCTH CBeTa Ha MHTep(hepeHLIMOHHYI0 KapTUHY.
58. MeTtop! HabmoAe NS UHTeP(ePEeHIIMOHHBIX KAPTHH: TT0JI0CHI PAaBHOMN
TOJILIMHBL. BMsiHe HEMOHOXPOMaTUUHOCTH CBeTa Ha MHTep(epeHLIMOHHYI0 KapTHHY.
59. Mertoab! Hab/mojeHNst UHTepdhepeHITMOHHBIX KapTuH: Kosbija HetoToHa. BrusiHue
HEMOHOXPOMAaTHYHOCTH CBeTa Ha UHTep(epeHLIMOHHYI0 KapTHHY.
60. MeTtobl Hab/mojeHNst UHTephepeHITMOHHBIX KapTuH: 3epkasio JInoga. BiusHue

HEMOHOXPOMdTHUYHOCTH CBETA Had I/IHTepCbep(E‘HL[I/IOHHyI-O KapTHUHY.



61. Mertob! HabsojeHYst UHTepdepeHIIMOHHbIX KapTuH: buripusma ®peneisi. BivsiHue
HEMOHOXPOMAaTUUHOCTH CBeTa Ha MHTeP(epPeHLMOHHYIO KapTHUHY.

62. Mertoab! HabsrojeHYst MHTepdepeHIIMOHHBIX KapTuH: bu3epkana ®peHessi. BiusiHue
HEMOHOXPOMAaTUUHOCTH CBeTa Ha MHTeP(ePeHLMOHHYIO KapTHUHY.

63. MeTo/ib1 HabmoeHusT HHTep(depeHITMOHHBIX KapTUH: OumH3a buite. BivsHue
HEMOHOXPOMAaTUUHOCTH CBeTa Ha UHTeP(epPeHLMOHHYIO KapTHUHY.

64. KorepenTtHocTs. HeoOXoamMble yC10BUSI UHTEP(EpPeHIHH.

65. NHurepdepeHiys HEMOHOXpOMaTHUeCKHX BOJIH. BpeMeHHasi KOrepeHTHOCTh Bpemsi v
JJTMHAa BpEMEHHOW KOTepeHTHOCTH.

66. NHurepdepeHiys OT NPOTSHKEHHOTO UCTOUHMKA. [IpocTpaHCTBeHHAst KOTepPeHTHOCTh
JnvHa NpoCTpaHCTBEHHOM KOT'€PEeHTHOCTH.

67. CBs13p apaMeTpoB NPOCTPAHCTBEHHOM U BpeMEHHOW KOI'epeHTHOCTH CO
CIIeKTPa/IbHbIMU XapaKTepUCTUKaMHU.

68. Mudpakuus. [Tpunuun I'tolireHca-®dpenens.

69. Iudpakius @penens. 3ol Ppenens. Judpakuus @peHesnst Ha KPyIrJioM OTBEPCTHH.

3aBUCUMOCTb UHTEHCUBHOCTH L[€HTPA/JIbHOI0 MAaKCUMyMa OT PaCCTOSTHUSA [0 TOUKHU
Habmomenusi. Crivpans ®penessi. [TatHo [TyaccoHa.

70. Mudpakuus @penens Ha wenu. 3oxbl Lllycrepa. Cnivpans KopHto.

71. ['paHMULIbI TPUMEHUMOCTH JUPPaKLMOHHBIX Gopmyn PpeHensi. [JmvHa Pases.

72. Iudpakuus ®paynrodepa. Judpakuys @payHrodepa Ha 1ienu. BoipaxkeHue st
VMHTEHCUBHOCTH JU(PaKLIMOHHON KapTUHBI Ha SKpaHe.

73. OudpakiyonHas peiietka. [TapameTp peleTku. BoipaxkeHue /711 ”YHTEHCUBHOCTH

A1 paKLMOHHOM KapTHHBI Ha 5KpaHe. LlleneBoii ¥ pelleTOYHbIA MHOXUTENU. LleHTpanbHbIN
MaKCUMYM, IJIaBHble MAaKCUMYMBbI, TT0OOYHbIE MAKCUMYMbI. KOOpAWHATBEI MaKCUMYMOB.

74. [OudpakijoHHas pellieTKa Kak CrieKTpabHbIN prbop. Y c/ioBUe pa3pelieHus
MUGhPaKI[MOHHOM KapTUHBI OT HEMOHOXPOMAaTHUYeCKOr0 KCTOUHHUKA.
75. OlKoHa/l. YpaBHeHHe DUWKOHasa.

Kputepuu onjeHnBaHus (0LleHOYHOEe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OreHka Kpurepyu orjeHUBaHUS

MpeBOCXO0AHOEe B/laJeHKe IMTPOrpaMMHBIM MaTepHra/ioM, ITIOHMMaHKe CYIIHOCTHU
paCcCMaTpHUBa€MBbIX IMMPOLIECCOB U HBHeHHﬁ, 3HaHHEe OCHOBHBIX MOJIOXKEHHUH
AWCLUWIIINHBI, YMeHNe IIPUMEHSATD KOHL[EHTya]IbH]:II‘/JI aririapart Mpy aHa/in3e
TpeBOCXOJHO dKTYaJ/IbHBIX HPO6HEM. Jlornuecku rnocjeaoBare/bHbIE, COAep>KaTe/IbHbIE,
KOHKpPE€THbIE OTBETBI HAa BC€ BOIIPOCHI 3K3aMEHAIJHMOHHOI'O burera 1 Ha
AOTI0/THUTe/IbHbIe BOIIPOCHI, CBO60,Z[HO€ B/1afieHre UCTOYHHUKaMMU. HpaKTI/IquKaH
UaCTh KypCa yCIIeIHO BBITTIO/THEHA

OT/IMYHO YCuUepIIbIBatolIiee BaZieHre POrpaMMHBIM MaTepraioM, IOHUMaHue CYIITHOCTH
paccMaTpUBaeMbIX MTPOLIECCOB U sSIB/IEHUM, TBED/0e 3HAHKEe OCHOBHBIX TIOJIOXKEHUH
JUCLIMIVIMHBL, yMeHHe [IPUMeHSITh KOHLIeNTya/IbHblH arnmapar Ipy aHasuse
aKkTyasbHbIX IpoOsieM. JIoruyecku nocsiefioBaresibHble, COZiepyKaTe/bHble,
KOHKpeTHbIe OTBEThI Ha BCe BOITPOCHI 9K3aMeHaL[HOHHOTO OusieTa 1 Ha
JIOTIOJTHUTETbHBIE BOTIPOCKI, CBODOO/JHOE B/IafieHre NCTOUHUKAaMU. [IpakTryecKast




OueHka Kpurtepuu oLieHUBaHUs

YacTh Kypca YCIIellIHO BbIIOJIHeHa.

TI0JIHbIe 3HaHUs IPOTPaMMHOI0 MaTepHa’a, MpaBU/IbHOe TIOHUMaHue CyTH
BOIIPOCOB, 3HaHUE OIlpe/iesieHrH, yMeHue (JOpMy/IMPOBaTh TE3UCHI U apI'yMEHThI.
OUeHb XOPOLLO OTBeTsI OC/Ie/j0BaTebHbIE U B 1[e/IOM MpaBU/bHbIE, XOTS JOMYCKalOTCS
HETOYHOCTH, 3HaKOMCTBO C OT/Zle/IbHbIMU TeopusiMU U (pakTamu. I1pakTrueckas
YyacThb Kypca yCITelIHO BBINO/IHEeHa.

JIOCTaTOYHO II0JIHble 3HaHWs IPOrPaMMHOI0 MaTepuasa, IpaBU/IbHOe [IOHUMaHue
CYTH BOIIPOCOB, 3HaHUe OTlpe/iesieHnH, yMeHue (hOpMy/IMpPOBaTh Te3UChI U
apryMmeHTbl. OTBeTHI IOC/Ie[j0BaTe/bHbIE U B 1|€JI0M MPaBU/IbHbIE, XOTS

xoporto JIOTTyCKatOTCs1 HETOYHOCTH, [TI0BEpPXHOCTHOE 3HAKOMCTBO C OT/Ze/IbHbIMU TeOPUSIMU
Y ¢aKTaMu, JOCTaTOUYHO popMasbHOe OTHOLIeHHE K peKOMEeH/[0BAaHHBIM [IJIst

MMoAroTOBKU MaTepHadM. HpaKTquCKaH YacCTh KypcCa yCIIE€IIHO BbITIO/IHEHA.

(bparmMeHTapHbIe 3HAaHUS, PaCIUIbIBUaThIe TIpeACTaB/ieHus o ripeaMeTe. OTBeT
COZIeP)KUT KaK IpaBU/IbHbIE YTBEPsK/AeHHUs, TaK 1 OIIMOKH, BO3MOKHO,
VZI0B/IETBOPUTE/ILHO rpyObie. VICIIBITYeMBIi TI7I0X0 OPUEHTHPYeTCS B yueOHOM MaTepuasie, He MOXeT
YCTPaHUTb HETOYHOCTH B CBOEM OTBeTe Jla)ke MOC/Ie HaBOASLMX BOIPOCOB.
[TpakThueckasi yacTb Kypca YCIelIHO BbIIOHEeHa.

OTCYTCTBHUE OTBE€TA XOTHA OBl Ha OJVH M3 OCHOBHBIX BOIIPDOCOB, b0 prﬁble
OILLIMOKY B OTBeTaX, I10/IHOe HeIllIOHMMaHKe CMbIC/Ia np06neM, He 10CTaTOYHO

Hey/J0B/IeETBOPUTE/TbHO .
TIOJTHOE B/laZieHre TepMUHOIoTHeld. [IpakTiueckast 4acTh Kypca He BBITIO/IHEHA WA
BBITIO/THEHA He B TIOJIHOM 00BbeMe.
OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOMPOCa, MO0 TpyOble OMMMOKY B OTBETAX,
TI0XO TI0JTHOe HellOHMMaHKe CMBIC/Ia 1po6sieM, He Biia/ieHHe TePMHUHOJIOTHeH.

HpaKTI/I‘—IeCKaH YaCTb KypCad He BBITIO/IHEHA WJIM BBITIO/IHEHA HE B ITOJIHOM obneme.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs1)

OcHOBHasi uTeparypa:

1. JTaugc6epr I'puropuii CamyunoBuu. OnTHKa : yueb. mocobue st CTyJeHTOB (Gu3. CrieriaaibHOCTel
BY30B. - 6-e u3f., crep. - M. : ®usmatiur, 2003. - 848 c., 23 Tab., 511 un. - ISBN 5-9221-0314-8 :
317.00., 3 3K3.

2. CuByxuH Imutpuii BacunseBuu. O61mumii 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. ®aaeeB Muxann AH[peeBru. J7ieMeHTapHasi 00paboTKa pe3y/IbTaToOB 3KCIIepUMeHTa : yueOHoe
rocobue / M. A. ®apzees ; Hwkerop. roc. yH-T uM. H. U. Jlob6aueBckoro. - Hwkuuit HoBropos : 13a-Bo
Hwxkerop. roc. yn-ta, 2002. - 108 c. - ISBN 5-85746-637-7., 100 5k3.

4. 3ucmaH I'puropuii Abpamosuu. Kypc obujeit pusvku : [a71s Bry308]. T. 3. OnTrka, pusmka aToMOB U



MOJIeKy/1, (pr3rKa aTOMHOTO si/ipa U MUKpodacTtul]. - 3g. 3-e. - M. : Hayka, 1968. - 495 c., 2 1. un. : un. -
0.50., 1 3k3.

5. CaBesnbeB Urops Bragumuposuu. Kypc obieii ¢husvky : B 5 KH. KH. 4. BosiHel. Ontuka / Y. B.
CagenbeB. - Mockga : Actpesnb : ACT, 2003. - 256 c. : un. - ISBN 5-17-004586-7 (kH. 4) : 64.00., 1 3K3.
6. l'openuk I'. C. Jlekiuu no ontuke / ['opbK. roc. yH-T. - ['opbkuii : 'opbK. TOC. YH-T, 1941. - 68 c. - Ha
TUT. J1.: Ha npaBax pykorucu. - 4.00., 1 3k3.

7. T'openmuk I"abpusne CemeHoBuu. KosiebaHMsI v BO/THEI : BBeieHNe B aKyCTHKY, PaiMOGU3UKY U OITHKY
: yueb. mocobue J71si CTYJeHTOB BY30B 110 HalpaBJ/IeHUIO MOATr0TOBKY "IIpyK/iaiHble MaTeMaTHKa U
¢dusuka" / mog pex. C. M. PoiToBa . - U3a. 3-e. - M. : ®usmatiut, 2007. - 656 c. - (Pr3TexoBCKUit
yuebHuK) (PyHIamMeHTanbHas ¥ IpUK/IagHas ¢usuka). - ISBN 978-5-9221-0776-1 : 441.32., 40 3k3.

8. I'openuik I"abpuans CemenoBuu. Kosiebanust 1 BosHeI : BBefjeHre B aKyCTHKY, painor3nKy U ONTHUKY
: yue0. mocobue /151 CTyJeHTOB By30B 110 HalpaB/IeHHI0 oAroToBky "IIpukiaz. MaTeMaTka u ¢prsuka" /
noz peg. C. M. PeitoBa. - U3g. 3-e. - M. : ®usmartiur, 2008. - 656 c. - (DyHgaMeHTaIbHas U TIPUKJIaZHAas
¢dusuka) (PusrexoBckuii yueObHuK / pef. coet: Kyapsieiies H. H. (npen.) [u ap.]). - ISBN 978-5-9221-
0776-1:675.51., 1 3K3.

[JomnonHuTtenbHas 1uTeparypa:

1. ®etinman Puuapp 1. ®eiinmanoBckue nekiuu 1o ¢pusrke = The Feynman Lectures on Physics : [mep.
c aHr.]. [Bein.] 4. Kunetuka. Ternnota. 3ByK. - [2-e u3g.]. - M. : Mup, 1967. - 261 c. : un. - 1.27., 4 3k3.
2. ®eitnmaH Puuapy I1. @elinmaHoBcKue ekuyu 1o gusuke = The Feynman Lectures on Physics : [riep.
c aHr/.]. [Bein.] 3. 3nyuyenue. Bonubl. KBaHThl. - [2-e u3g.]. - M. : Mup, 1967. - 238 c. : un. - 1.17., 3
9IK3.

3. Bopn Makc. OcHoBbl onTukY / 1iep ¢ ani. C. H. Bpeyca [u ap.] ; nog peg. I'. I[1. MoTyneBuu. - 2-e u3g,.,
ucrp. - M. : Hayka, 1973. - 719 c. : un. - 5.10., 1 3K3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C CO/iepyKaHWeM JIUCLUITAHBI):
http://phys.unn.ru/library.asp?contenttype=Library

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreueHUe JUCLUILIMHBI (MO/Y /1)

YuebOHble ayJUTOPUU [ijis TIPOBeJieHHs] YueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30oBaTebHOU
MIPOrpaMMOM, OCHaIl[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
CpeJiCTBaMH 00yUeHHs.

[TomerrieHusi 711 CAaMOCTOSITENTBHON pabOThl 00YYAKOIIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOXXHOCTBIO TIOAK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieueHbl [JOCTYTIOM B 37€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mno HarpaBiIeHHIO
noaroroBku/crieanbHOCTU 03.03.02 - dusuka.

ABTtop(bl): 3aiiiieBa ExareprHa BiiaguMupoBHa, KaHAUAAT (PU3UKO-MaTeMaTUueCKUX HayK
MapsbrueB Muxaun Onerosud, KaHauAaT (GU3UKO-MaTeMaTUUeCKUX HayK
OgceruHa TatbsiHa ViBaHOBHA, KaHAWAAT (PU3MKO-MaTeMaTUYeCKUX HaykK.



3aBepyromuii Kadenpoii: UynpyHoB EBrenuii Baagumuposud, AoKTop (GU3UMKO-MaTeMaTHYeCKUX
HayK.

ITporpamma o/j00peHa Ha 3acefiaHuu MeTouueckoi komuccur ot 09.01.2024, mpotokon Ne 6/H.
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