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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuyrnvza 51.0.08.04 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)

dopmupyemsbie 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-
usuKo-mamemamuueckux U |60aH
MamemMamu4ecKux u () Konmponbhbie
unu) ecmecmeeHHbIX HayK 6
(unu) ecmecmeeHHbIx . y 80NpoChl
Hayk 8 cpepe ceoell cipepe ceoeli OIIK-1.2:
5 |npogpeccuonanbHoll
npogeccuonabHol pocp Ymemb: pewams 3adauu
OesimenbHOCMU; OesimenbHOCMU 3
esime/bHOCMU HA OCHOBE
OIIK-1.2: ¥Ymeem npumeHsimb
npumeHeHust hyHOAMeHMAAbHbIX
usuuecKue 3aKoHbl U .
3aKOHO8 Meopuu KonebaHuii u
MamemamuyecKue Memoobl
80/H
0714 pewleHust 3a0au
meopemuuecKozo u
NpuKaadHo2o xapakmepa OIIK-1.3:
OIIK-1.3: Baadeem Hagbikamu |UMEEN HAGbIKU NPUMEHEHUA
UCNOAB306AHUS 3HAHUIT 3aKOHO8 Meopuu KonebaHuii u
usLKU U MamemamuKu npu 80/1H 0/151 pewieHusl 3a0ay
pewenuu npakmuueckux 3aday | POPeccuoHanbHol
desimenbHOCMU
meopemu4ecko2o U npukaaoHo20
Xxapakmepa
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
oyHasi
O011as TPy/J0eMKOCTBD, 3.€. 4
Yacos o yue0HOMY IJIaHY 144
B TOM UMCJIe
ay//UTOPHBIE 3aHATHSA (KOHTAKTHasi pabora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 48
- 3aHATHS CEMHHAPCKOro THINa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIe PaGoThI) 32




- KCP 2

caMocTosTe/IbHasA padoTa 17

IIpomexyTo4yHas arrecTanysa 45
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂam) C YKdsdaHuem 0MmMBe0eHHO20 HA HUX Koauuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HanmMeHoBaHue pa3/ie/ioB U TeM AWCLIATUIUHBI Bcero B TOM UMCJ/Ie
(acer) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperno/iaBaresiem),
Yackl U3 HUX
aHSITHS CamocrosTenbHas
CeMHUHapCKOro paGora
3aHaTus THNa o6yuarowyerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero Hachbl
THIa 3aHsTHs/Mabopa
TOpHBbIe
paboThI), Uacel

o} o} 0 o} o}

o) ¢ ¢ i) ¢

0 0 0 0 0
Tema 1 CBobGo/HbIe KOJIeOaHHST CUCTEM C OZIHOM CTereHbI0 CBOOO/bI. 6 3 2 5 1
Tema 2 BeIHyK/jeHHbIe KosiebaHusl. 6 3 2 5 1
Tema 3 TToHsITHe O HeNMUHEHMHBIX KOleOaHUsX. 6 3 2 5 1
Tema 4 KonebaresibHble CUCTEMBI C JBYMsI CTEIEHsIMUA CBOOO/bI. 6 3 2 5 1
Tema 5 DyieKTpOMarHuTHbIE KOe6aHus 8 4 3 7 1
Tema 6 BosHbl. YpaBHeHHe GeryIield BOJHBI 7 4 2 6 1
Tema 7 BonHel B ynpyrux cpejax 8 4 3 7 1
Tema 8 Dy1eKTpOMarHUTHBIE BOJTHBI 8 4 3 7 1
Tema 9 MHTepdepeHLst BOJH 7 4 2 6 1
Tema 10 Judpakipist BomH 8 4 2 6 2
Tema 11 lucniepcust cBeta 7 3 2 5 2
Tema 12 IMonsipy3anusi cBeta 8 3 3 6 2
Tema 13 OnTHKa aHU30TPOITHBIX CPe], 6 3 2 5 1
Tema 14 Knaccruyeckrie MoJiesid U3/yueHUsl CBeTa 6 3 2 5 1
ArtTtectauus 45
KCP 2 2
HWroro 144 48 32 82 17

Copiep>kaHue pa3/e/ioB U TeéM [JUCHUILTUHBI

1. CBobOO/iHBIE KOJIEOaHKS CUCTEM C OJIHOM CTerneHbio cBoO0/1bl. 'apMoHnueckue kKonebanus. CioxeHue
rapMoOHHUecKuX Konebanuii. Purypei Jluccaxy. buenus. 3aryxaroiue KosnebaHus. Bpems 3aTyxaHusl.

JlorapudmMuueckuii JeKpeMeHT 3aTyXaHMUsl.

2. BoiHyX/ieHHbIe Konebanwst. [Iporiecc ycraHoBeHUs KosiebaHuii. Pe3oHaHc. [TapameTpruueckoe Bo30ysKieHe

Kosie0aHui. ABTOKO/Ie0aHUA.

3. KosniebaTeibHbIE CUCTEMBI C ZIByMS CTereHsiMU cB0Oo/1bl. HopMasbHbIe KoebaHust (MO/[bl) U HOPMasbHbIe

YacCTOTEI.




4. SneKTpoMarHUTHbIe Kosiebanus. KBasucraipoHapHble 1osisi. Kpurepuy KBasucraluoHapHOCTH. [lepexoHbie
niporieccel B LC u RC uensx. KonebarensHblii KOHTYp. CobcTBeHHbIe Ko/le0aHusI B KOHTYpe. Y paBHeHHe
rapMOHHYECKUX KosiebaHui. DHeprust KosebaTesibHOr0 KOHTYpa. KosebaTenbHbIN KOHTYD C 3aTyXaHHEM.
Bpewmst 3aTyxanus. JlorapudMudecKuil eKpeMeHT 3aTyxaHus. JJo6pOTHOCTb KOHTYpa. BeIHYKIeHHbIe
KosiebaHus1 B KosiebaTeslbHOM KOHTYpe. Pe3oHaHCHBIe KpHBbIe KostebaTelbHOro KOHTYypa. LIInprHa pe30oHaHCHOM
KPUBOH U ee CBs3b C JOOPOTHOCTBIO KOHTYpa. Y CTaHOB/IEHHe BbIHY K€HHbIX KoslebaHuii. CBsi3aHHbIe KOHTYpa.
[MapumansHble yacToThl. HopManbHbie KosiebaHusi (MOZbI) ¥ MX YaCTOTHI.

5. [lepemeHHBII CHHYCOUAAMBHBIN TOK. KBa3ucTal[oHapHble TOKU. MeTo/[bl KOMIUIEKCHBIX aMIIUTY], U
BEKTOPHBIX AiuarpamMM. AKTHBHO€, eMKOCTHO€e U MHAYKTUBHOE COIPOTHBJIeHUs1. 3aKoH OMa /i1 Lieneid
repeMeHHOr0 TOKa. 3akoHbl Kupxroda st Lerneii mepeMeHHOT0 ToKa. D deKTUBHbIE 3HaYeHUsT TOKOB U
HanpspkeHui. Tpancdopmarop. Kosdduiment tpancgopmanyu. Posb cepeunuka. BeIcOKOUacTOTHbIE TOKU.
Ckun-3¢¢ext. Tomumna CKrUH-C10s1.

6. BonHbl. YpaBHeHue Oeryiieit BosHbI. [I1Ha BO/IHEI, 11epruoj, KojebaHui, (a3a 1 CKopocTh BOHLL. Beryiue
BOJIHBL. IIpozi0/IbHBIE U TIOTIepeyHble BOTHBI. Y paBHeHHe Oeryirieii BOJHBI.

7. BonHbl B yripyrux cpefiax. BosiHbl cMeltieHuil, ckopocTeld, fedopMaiuii 1 HarpsbkeHri. BoiHoBoe
ypaBHeHUe. BO/HbI B CTpyHe. YTIpyrue BOJIHbI B CTepyKHe. BOJIHBI B ra3ax v KUAKOCTAX. BelparkeHus s
CKOPOCTeH BOJIH Uepe3 rnapameTpsl cpebl. OTpaskeHue U rpeyioMsieHre 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. [IBiKeHHe CO CBePX3BYKOBOM CKOPOCTEIO.
Y napHele BosHBL. DddekT Jomiepa.

8. DnekTpoMarHuTHbIEe BO/HBI. BO/THOBOE ypaBHeHUe /17151 3/1IeKTPOMarHUTHBIX BOJIH B BaKyyMe. CKOPOCTb
pacrpoCTpaHeHus 3/1EKTPOMArHUTHBIX BOJIH. IIonepeuHoCTs 3/1eKTPOMarHUTHBIX BOJIH. BekTop YMmoBa-
IMoltHTHHra. 3aKOH COXpaHeHUs! SHepryu 3/1eKTpoMarHuTHoro nosisi. Bubparop I'eprja. M3nyuenue
3/IeKTPOMarHUTHBIX BOJH. [laByienue cBeta. OnbIThl JIebesieBa.

9. Mucnepcus cBeTa. MUKpOCKOnMuecKasi KapTHHa PaclipoCTpaHeHUsl CBeTa B BelllecTBe. JIMHeHbIM
ornrTuueckuit ocLusaTop. Kiaccryeckas 3/1eKTpoHHast Teopust AUCIepcUd. 3aBUCUMOCTh [10Ka3aTtesiel
TIpesIoMJIeHUS Y TIOTJIOMIeHHsT OT YacTOThl. Pa3oBasi ¥ rPYINOBasi CKOPOCTH, MX COOTHOLIEHUS (hOpPMY b
Penest). HopmanbHasi U aHOMasibHast AUCIIepCUU NToKa3aTesiel peyioMeHust. JlucriepcMoOHHOe pacilyiblBaHye
BOJIHOBBIX MakeToB. TTorJiomeHue ceeTa. 3akoH byrepa-Jlambepra-bspa. OcobeHHOCTH pacnpoCTpaHeHUs CBeTa
B MeTa/l/laX. Kpuruueckas yacrota. OTpakeHne cBeTa [I0BEPXHOCTBIO MeTaslla.

10. TTonsipusauus cBeta. JINHENHO-, UPKY/ISIPHO-, 3JI/TUNITUUECKU-TIO/ISIPU30BaHHbIN cBeT. MaTreMaTrhyeckoe
onMcaHue COCTOSIHUA rossipusanuu. [lossipusanys ectecTBeHHOro ceeta. ONTUYeCKYe SIBJIEHUsI Ha TpaHuLie
paszesa U30TPOIHBIX [13/1eKTPUKOB. @opmybl @peHesnst. [Tonsipyu3arys 0Tpa)keHHOM 1 [PeIOM/IEHHON BOJIH.
Yron Bprocrepa. fIBneHue MOJHOr0 BHyTPEHHETO OTPaKeHUsI CBETA U €0 NIPUMEHEHMe.

11. inrepdepennys BosH. VIHTepdepeH11sl MOHOXpOMAaTHYeCKHX BoJH. VIHTepdepeHLs
KBa3MMOHOXPOMAaTHUeCKHX BOJIH. DYHKIMSI BUAHOCTH /ISl CBETOBBIX BOJIH. OCHOBHBIE MHTEP(epeHIIMOHHbIe
cxeMbl. IHTepdepeHLIMOHHbIE CXeMBI: le/ieHeM BOJHOBOrO (poHTa (cxeMa FOHra), feneHreM aMITUTY /b
(6uriprzma ®peHersi, 0J0CH PABHOM TOJIL{MHBI M PABHOTO HaK/IOHA). VIHTepdepomeTp MaiikenbcoHa.
KorepeHTHOCTb CBeTOBBIX BOJIH. BpeMeHHast KorepeHTHOCTb. Bpems U JjiMHa KorepeHTHOCTH. [IoHsATHE O
®dypbe- cniekTpockoruu. [IpocTpaHcTBeHHasi KorepeHTHOCTh. MIHTepdepometp FOHra.

12. Oudpakuus BonH. [Ipuniun [olirenca-®Ppenens. CkasnsipHas Teopust Kupxroda. ITpumeHeHre BeKTOPHBIX
Jjarpamm [y1s aHaausa AugpaxkioHHbIX KapTUH. [Judpakiys Ha KPyT/IoM OTBePCTUM U SKpaHe. 30HbI
®penessi. 30HHBIE TTACTUHKY. [rdpakiiys Ha Kparo nonybeckoHeuHoro 3kpaHa. Crivpanb KapHro. BivokHsist u
JanbHsist 30HbI Audpakuun. dndpakuyonHas qnvHa. dudpakuys B jansHeit 30He (Ppaynrodepa). YrioBoi
criekTp. CBsI3b LIMPUHBI YIJIOBOI'O CIIeKTpa C pasMepamy oTBepcTust. Judpakius dpayHrodepa Ha ey, Ha
MIPSIMOYTOJILHOM OTBEPCTUH, Ha KPYTJIOM OTBePCTHU. AMIUTUTYAHBIE U (ha30Bble JU(PaKLOHHbIE PELIeTKH.
13. OnTvKa aHM30TPONHBIX Cpefi. PacripocTpaHeHue CBeTOBBIX BO/IH B aHU30TPOIIHBIX Cpefax:
OKcrnepruMeHTasIbHbIe (DaKThl M 37IeMEHThI TEOPUHU. Y DaBHEHUEe BOJHOBBIX HopMasieil @penens. da3oBas u
nyueBasi ckopocTu. OJHOOCHBIe U [IBYXOCHbIe KpUCTa/UIbl. [IBOMiHOe MyuenpenomyieHre cBeTa. KauecTBeHHBIN
aHa/IM3 paclipoCTpaHeHUsl CBeTa € MOMOILIbI0 ocTpoeHus ['toiirenca. VIHTepdepeHLiys Mo pu30BaHHbIX BOJIH.



IMosnsipu3aioHHbIe IPUOOPLI, YeTBEPTHBOTHOBBIE U TIOJTYBOJTHOBBIE T/IACTUHKY. [TosryyeHue v aHamm3
3JUTUNTHYECKH TI0/IIPU30BaHHOTO CBeTa.

14. Knaccuueckue Mofiend U3tydyeHus cBeta. Knaccrueckast MoZienb 3aTyXarolero JUrojbHOro OCLU/IISATOpA.
OueHka BpeMeHH 3atyxaHusl. JlopeHieBa (hopma U IIMPUHA JIMHKUU W3MyueHrs1. EcrecTBeHHas MIMpUHA JIMHUU
u3nydyeHus. M3mydenre aHcaMOJIs CTaTUCTHUECKH He3aBUCHMBIX OCLI/UISITOPOB. TeryioBoe u3tydeHue.
W3nyuaresbHasi U TOIJI0LaTe/IbHask CIOCOOHOCTH BelllecTBa. Mogiesib abCO/MOTHO YePHOTo Tesla. 3aKOH
Credana-bonblmana, popmyna cmetienust Bun. @opmyina Panes-/xunca. OrpaHU4eHHOCTh K/1aCCUYeCKOM
TeOpUH U3/TyueHust. DJieMeHThbl KBAHTOBOW TeopuH n3nydenus. @opmysna I1naHka.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUT/TUHbBI
TIPUBE/IEHHBIM B II. 5.

Wpogos, U. E. BonHoBble npoiiecchl. OCHOBHBIE 3aKOHHI : yueOHoe rocobue / U. E. Upogos. — 10-e
u3g. (31.). — Mockaa : Jlaboparopus 3Hanui, 2024. — 266 c. — ISBN 978-5-93208-690-2.

5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTHM U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHus, HeO00XOJUMBbIE [JIsi OLIEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH € yKa3aHHeM KpHuTepHeB UX OLleHNBaHHUSA:

5.1.1 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHasi pabora) /il OLIEHKH
chopmupoBanHocTu 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. HcrouHHK 3BYKOBbIX KoNMeDaHHR € YacTOTOH Vo=
=1700 T, ¥ nNpueMHHK HAXOAATCA B OXHOH Touke. B MoMeHT
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 TQpMHHOJ’IOFHEfI, HeyMeHHre CaMOCTOATE/IbHO

3auTeHo
0603HauNThL MPOOIEMHbIE CUTYALIWH.

5.1.2 TunoBble 3a/jaHus (oLeHOUHOe CPeAcTBO - KomioKBuyMm) /7151 O1feHKH C(hopMHPOBaHHOCTH
komnerennyu OITK-1:

Buzib KostebaTe/TbHBIX MPOLIECCOB U CUCTEM.

. OO0i1jee ypaBHEHHe JIMHENHBIX K0J/le0aTeTbHBIX CUCTEM C OJHOU CTerieHbio CB0OO0/bI. [IprmephI.
rapaMeTphbl, XapaKTepu3yoliie TUHelHbIe Ko/lebaTelbHble CUCTeMbI C OZJHOM CTeTeHbl0 CBOOO/IbI,
ypaBHEHHe IB)KEHHS], 3aKOH JIBU)KEeHHUSI.

. CB0bo/iHbIE He3aTyXaroll[ie rapMOHHYeCcKre KoyiebaHus JIMHEMHOTO OCLIWIIATOpa C OJHOU

CTereHbI0 CBOOO/bI: YPaBHeHHe [IBI)KeHHSs], 3aKOH JABWKeHUs, aMIUTUTYZa, da3a, HauaabHas da3a,
4yacToTa, poJib HauaabHbIX yCI0BUM. [IprMepsl.



. OHepreTUyeckre COOTHOIIIEHUS TIPU CBOOOHBIX He3aTyXaloIIUX rapMOHUUECKUX KoebaHusIxX
JTMHEMHOTO OCLIW/UIATOPA C OJJHOU CTeTieHbio CBOOO/AbI. BIBO/ ypaBHEHUsI [BIKEHUS U3 3aKOHa
coxpaHeHuUst S3Hepruu. [Ipumepsi.

. CB0obo/iHbIE KOJIeOaHHsI JIMHEMHOTO OCLIWIIATOPA C O/IHOM CTereHbo CBOOO/bl: YpaBHeH e
JIBVDKEHUS, 3aKOH JIBWKeHUs], aMIUTUTYa, a3a, HauanbHast (a3a, COOCTBeHHast 4acToTa,
Ko3(puiMeHT 3aTyxaHusi, po/ib Haua/bHbIX yC0BUM. [IprMephl.

. XapakTepruCTHKHY 3aTyXarol[uX KojebaHuii: Ko3hhHUI[MeHT 3aTyXaH!sl, JorapudMuuecKuii
JeKPeMeHT 3aTyXaHusi, 00poTHOCTb. OnpesiesieHyst U PU3NUECKUI CMBICTT.
. da3oBasi M/I0CKOCTh, (ha3oBasi TpaekTopusi. CriocoObI TIpe/iCTaB/IeHNsI TaDMOHHUUECKUX

KosieOaHUM: MeTO/l BEKTOPHBIX JUarpaMM, MeTO/| KOMITJIEKCHBIX aMIUTUTY,. PU3NUeCKUil CMbIC/T
MHUMOH 4aCTOTHI.

. BeiHyX/ieHHbIe KosiebaHUs TIOZ, ZieliCTBIeM rapMOHHUecKoi cuibl. O61iee peliieHue
HEOIHOPOZHOTO ypaBHeHUsI. AMITUTUTYZA U (pa3a BBIHYK/|€HHBIX KOIeOaHHM.
. Pe3oHaHcHas kpuBasi. [IoHATHS pe30HaHCa, pe30HaHCHOW YaCTOThbl, OMYILIMPUHbI pe30HaHCHON

KpPHUBOM. /[Ba mpaBu/ia MOCTPOEHUsT Pe30HAHCHBIX KPUBBIX /IJIs1 Me/JIEHHBIX Koiebanwii. da3oBast
KpuBasl.

. [TepexoHbIe TIPOLIECCHI: pellleHre YpaBHeHUs! BEIHY KIeHHbBIX KosiebaHui 1o/ iefiCTBHeM
rapMOHHMUYECKOM CUJIBbI C yUeTOM IepexXO/HbIX NIPOLIeCCOB, BpeMs yCTaHOB/IeHUs. BiusHue
J0OpPOTHOCTH CUCTEMBI Ha MPOLIeCChl YCTaHOBJIEHUS.

. [TpuHLMN pasrocBsa3u. BpemeHHOM NOAXO0/ K aHa/IM3y CUTHasa.

. BeiHYyX/IeHHbIe KosieOaHWs TIOZ, IeliCTBIEM HerapMOHUYeCKOU Cuytbl. CrieKTpaibHBIN MOAXO0/ K
aHa/IM3y CUTHAaJa: TIPUHLUI CIIeKTPasbHOTO aHanu3a, psij Pypwe, Ko3ddULeHT nepejauy,
CIleKTpasbHble JarpamMmbl.

. [ITvpuHa crieKTpanbHOM KpuBoW. KpuTepuii onTManbHOIO IpyeMa Ha si3bIKe CIIeKTPOB.

. KosnebarenbHble cUCTeMBI € IByMsi cTeTlieHsIMUA CBOOO/ib1. [Ipumepsl. IToHsATUS cTeneHr
cB0OO/Ib1, MApLMaIbHBIX CUCTEM, HOPMa/IbHBIX Kosiebanuil. Obuuii Buj, quddepeHaabHbIX
ypaBHEeHUM, OMUCHIBAIOIIUX KOiebaHUs CUCTeMBI C IBYMsI CTereHsiMU cBOOOIbl. MeTo/ peliieHusl.
. Perienue quddepeHIMaabHbIX ypaBHEHUH, OMTUCHIBAIOIINUX KOie0aHUsI CUCTEMBI C IBYMST
CTereHsiMU CBOOO/IbI Ha TIpUMepe /IByX KoJsiebaTebHbIX KOHTYPOB C MHYKTUBHOM CBsi3bt0. Posib
Hava/lbHBIX ycyioBui. KoadduimeHT pacrpegenenus.

. KBasucraronapHsle Toku. VieasbHOe CONPOTUB/IEHHE, U/lea/lbHasi eMKOCTb, U/leasibHast
WHAYKTUBHOCTb. 3akoHbl OMa u Kupxroda /15 MrHOBeHHbIX 3HaueHHUi TOKOB M HaMpsDKeHU.
[Ipumep npriMeHeHUs1 3aKOHOB [I/1s1 pacueTa 371eKTPUYeCKUX CXeM.

KpuTepun onjeHuBaHus (oLieHOUHOe cpeAcTBO - Ko11okBuym)

OueHka Kpurepuu oLieHrBaHUs

yCIIellIHOe BbINO/IHEHMe NTPaKTUUeCKUX 3a/laHui, BblJaHHBIX [Ipero/jaBaresieM, BjaajeHue
3aYTeHO TPOrpaMMHBIM MaTeprasioM, IOHUMaHUe CYIIIHOCTH pacCMaTpUBaeMbIX IPOLIECCOB U SIBI€HUM,
yMeHHe CaMOCTOSITeNTbHO 0003HAUNTb TOUKW aKTUBHOTO POCTa HOBOTO 3HAHUS

HEBBITIOJTHEHHE TTPAKTHYECKHUX 3a,Z[aHI/II\/'I, BbIJAHHBIX ITperioiaBaTesieM, rMoJIHOe HeIIOHMMdHKe
He

CMBIC/Ia HPO6JI€M, He JOCTAaTOYHO I10/JIHOE BJ/ia/ileHHe TepMHHOHOFHeﬁ, HeyMeHHEe CAMOCTOATE/IbHO
3a4TeHO

0003HaUUThL MPOO/IEMHbIE CUTYALIWH.




5.2. OnucaHue KA/l OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTalu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/A0BJIeTBOP Y/A0OBJIETBO O4YeHb
J10X0 X0pOoIIO0 OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XopouIo
OCTH
KoMIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
N . 3HaHWH B
3HAHUI MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaa. M JIOTTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIDKe . oLeM 3HaHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHUSl | OLIEHUTH MOJIHOTY N 3HAHUM. rporpamme yIOLIeM
o TpeboBaHUI. TOJITOTOBKH TIpeBbILIAOLIe
3HaHUM [Homny1eHo MO/ArOTOBKH rporpamme
Nwmem mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . Jony1eHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyll[eCTBe
obyuarolerocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK
IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUpOBaHbl | BCe
BCE yMeHUs.. IIpogemoHcTp
OCHOBHbIE OCHOBHbIE
OTcyTcTBHE OCHOBHBIE Perenst HWPOBaHkbI BCe
[1pu pereHun YMeHHUS. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a/jau He THUIIOBbIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a/jauu ¢
OLIeHUTb Ha/THune 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
YMmenus N OBaHbI HerpyobIMH | HerpyObIMU
YMeHUH BrimoniHensr | u 3aJaum.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BCJIE/ICTBHE BCe 33/laHus | HecyllecTB | BbimonHeHbl
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B [TOJIHOM €HHbIMU BCe 3aJjaHuisl, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot o006BeMe, HO HeZiloueTaM | TOJIHOM
OLIMOKH 3a/laHUs], HO | B IOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TI0JIHOM HEKOTOphble
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeJoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMaJIbH IIpozsemoHC
0a30BBIX [pu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpozemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBbIKU
HaBBLIKOB 6a30BbIe HpOBaH
HeBo3Mo>XHOCTB 3a/jau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OLIeHUTb Ha/Inuyue | TMPOJeMOHCTPUD pelleHruu pelLeHun
HaBbIiku pelLieHus pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHBI HecTaH/apT
CTaH/apTHbI CTaH/lapTHBI pelleHuo
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a/1a4 C X 3azau 6e3 HeCTaH/JapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPbIM ommboK U X 3a/1a4y
obyuarorierocsi OT | OMIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH




MPEeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHWEe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXO[HO», IMPOJEMOHCTPUPOBAHEI
3HaHUS, YMeHWs, B/afieHuss 110 COOTBETCTBYIOLMM KOMIIETEHL[SIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi

OT/INYHO Bce KommeTeHIMM (4YacTW KOMIeTeHLMH), Ha (OpMHpOBaHHMe KOTOPHIX HarpaB/eHa
JUCLITUIAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

O4YeHb XOPOIIIo Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, CHOPMHUPOBAHbI HAa YPOBHE He HIDKe «0UeHb XOPOLLIO»

3d4TeHO

XOpOoLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
[MCLIUIIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLIO».

yAoBJeTBOpUTe/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO [MCLIUI/IMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»

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

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHMBAHMS:

5.3.1 TunoBble 3ajaHus (OIL[eHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
kKomnerennyu OTTK-1

[Tnockast BosiHa ¢ UHTeHCUBHOCTHIO 10 maziaeT HopMasibHO Ha peleTky ¢ N = 4. [ToctpouTs rpaduk
YTJIOBOTO pacrpe/ie/ieHus MTHTeHCUBHOCTH cBeTa L, rpoiiie/jiiiero yepes pelieTKy, npe/rosaras, 4To
d > A > b. Kak u3meHutcsi AudpakiiioHHasi KapTUHA, eC/id To/I0KUTh d/2 = b > A? CKOJIbKO TJIaBHBIX
MakKCHMYMOB COZIEPXXUTCS B 3TOM C/Iyuae B MpeZiesiaX LieHTPa/IbHOT0 MaKCUMyMa OT 11jein?

KonebaTenbHbI KOHTYP COJIEP>KUT KaTYIIKy HHAYKTUBHOCTBIO L = 1 MKI'H 1 KOHJ)eHCaTop
snekTpoeMKoCcThi0 C = 40 H®. []ns noaep>xaHus B KoyiebaTe/TbHOM KOHTYpe He3aTyXaroIuX
rapMOHUYECKHX KoyiebaHHi C aMIUTUTY/JHBIM 3HaueHHeM HaripsbkeHusi 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/ja4uH)

OueHka Kpurtepuu oLieHUBaHUs

TIPeBOCXOJHO TIPeBOCXO/HOe BJla/ieHe IPOrpaMMHbBIM MaTepUasioM, TOHUMaHKe CYL{HOCTH




OueHka Kpurtepuu oLieHUBaHUs

paccMaTpyBaeMbIX MTPOLIECCOB U SIB/IEHUM, 3HAHHUE OCHOBHBIX TIOJI0XKEHUM
JUCLMIIMHBI, YMeHHe NMPUMeHATh KOHLIeNTya/IbHbIN anrapaT [Py aHaau3e
aKTyasIbHBIX TIpo06sieM. JIornyecku rociefioBaTtesibHbIe, COZiepKaTeNbHbIe,
KOHKDeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHAL[MOHHOTO OusieTa v Ha
JIOTIOJTHUTE/IbHbIe BOIIPOCHI, CBOOOHOE BrIafieHne NCTOUHUKaMU. [IpakTryeckas
4yacThb Kypca yCITeIIHO BBITOJIHEHA

vcuepribIBarolllee BjaJieHue IPorpaMMHBIM MaTepuasioM, TOHUMaHKe CYIIIHOCTU
paccMaTpUBaeMbIX TIPOIIECCOB U SIBJIEHUM, TBEP/[0e 3HaHKEe OCHOBHBIX TT0JIOKEHUM
JUCLIMTUIMHBI, YMeHHe NTPUMEeHSITh KOHLIeNTYa/lbHbIH arapar Mpy aHasm3e
OT/INYHO aKTyasbHBIX TIpo6sieM. JIorndyecku rnociefioBartesibHbIe, COZiepyKaTeNbHbIe,
KOHKDeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHAL[HOHHOTO OusieTa v Ha
JIOTIOJTHUTe/IbHbIE BOIIPOCKI, CBOOOHOE B/IafieHne UCTOUHUKaMU. [1pakTryeckas
YacTh Kypca yCIelLHO BBIIOJIHeHa.

TOJIHBbIe 3HaHUsI IPOrPaMMHOI0 MaTepyasna, NpaBUIbHOe IIOHMMaHue CyTH
BOIIPOCOB, 3HaHUE OIpe/iesieHrH, yMeHue (JOpMy/IUPOBaTh TE3UCHI U apI'yMEHThI.
OueHb XOpOLI0 OTBeTHI TIOC/T€ZOBaTe/bHLIE U B LIEJIOM TTPaBU/IbHBIE, XOTS JOMYCKAOTCS
HETOYHOCTH, 3HaKOMCTBO C OT/Zle/IbHbIMU TeopusiMU U (paktamu. ITpakTrueckas
YacTh Kypca yCIelHO BBITIOJTHeHa.

JIOCTaTOYHO II0JIHble 3HaHWS IPOrPaMMHOI'0 MaTepuasa, IpaBU/IbHOe [IOHUMaHHue
CYTH BOIIPOCOB, 3HaHHe OTIpe/ie/ieHnH, yMeHue (hOpMy/IMpPOBaTh T€3UCHI U
aprymeHTbl. OTBeThI IOC/Ie[j0BaTe/bHbIE U B 1|€JI0M NpaBU/IbHbIE, XOTS

xoporto JIOTyCKatOTCs1 HETOYHOCTH, [I0BEPXHOCTHOE 3HAKOMCTBO C OT/Ze/IbHbIMU TeOPUsIMU
1 aKTaMu, JO0CTaTOUYHO popMabHOe OTHOLIeHHE K peKOMEeH/[0BaHHBIM [IIst

MMoAroTOBKKU MaTepHaaM. HpaKTI/ILIECKaH YaCTh KypcCa yCIIEIIHO BBITTIO/THEHA.

(parmMeHTapHbIe 3HaHUS, PaCIIbIBUaThIe TIpeAiCcTaB/ieHus o ripeaMeTe. OTBeT
CO/ZIeP)KUT KaK IpaBU/IbHbIE YTBEPIK/AeHMUs, TaK 1 OLIMOKH, BO3MOKHO,
VZI0B/IETBOPUTE/IEHO rpyObie. VICIIBITYeMBIH TI7I0X0 OPUEHTHUPYeTCs B yueOHOM MaTepuasie, He MOXeT
YCTPaHUTb HETOYHOCTH B CBOEM OTBeTe Jla)ke MOC/Ie HaBOASLMX BOIPOCOB.
[TpakTHueckasi yacTb Kypca YCIelIHO BbIIOJHEeHa.

OTCYTCTBHUE OTBETA XOTHA OBl Ha OJVH M3 OCHOBHBLIX BOIIPOCOB, b0 pr6ble
OILIMOKY B OTBeTaX, I10/IHOe HeIllIOHMMaHKe CMbIC/Ia np06neM, He 10CTaTOYHO

HeY/I0B/IeTBOPUTEIBEHO .
IOJIHOE BJ/la/ieHre TeEPMHUHOJIOTHUEeH. HpaKTI/ILIeCKaH YaCTh KypCa He BbITIO/IHEHA WA
BBITIOJTHEHA He B TIOJIHOM 00BbeMe.
OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOMPOCa, MO0 TpyOble OMMMOKY B OTBETAX,
TI0XO TI0JIHOe HelIOHMMaHKe CMbIC/Ia 1po6sieM, He BiiaJieHHe TePMHUHOJIOTHeH.
HpaKTI/IIIeCKaH YaCTb KypCa He BBITIO/IHEHA /I BBITIO/IHEHA HE B IOJIHOM obneme.
5.3.2 TumnoBble 3apaHusi (oleHOUHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) I OLEHKH

copmupoBanHocTu KomnereHiuu OTTK-1



1. Buppl KosiebaTebHBIX MPOLIECCOB U CUCTEM.

2. OObi1iee ypaBHeHHe JIMHEMHBIX K0J/iebaTe/IbHbIX CUCTeM C OJJHOM cTereHbto cBOOOAbI. [IpriMepsl.
rapaMeTphbl, XapaKTepUu3ylolie TUHelHbIe KojiebaTe/lbHble CUCTeMbI C OJHOU CTereHbI0
cBO0O/Ibl, ypaBHEHUEe JBWKEHUS, 3aKOH JBVKEHMUS.

3. CBobo/iHBIE He3aTyXarole rapMOHUYeCKre KoyiebaHus TMHeMHOT0 OCLIW/IISTOPA C OJJHOM
CTereHbI0 CBOOObI: YPaBHeHHe [IB)KEeHHSs], 3aKOH JBV)KeHUs, aMIUTUTYa, ¢a3a, HauaabHast
(a3za, yacToTa, poJib HauaabHBIX yC/I0BUM. [IprMephI.

4. DHepreTryecKre COOTHOIIIEHUS ITPU CBOOO/IHBIX He3aTyXaroINMX rapMOHUUYECKUX KOJ/le0aHuUsIX
JTMHEWHOT0 OCLIU/IJIITOPA C OZHOM cTeTieHbl0 CBOOO0/IbI. BBIBO/, ypaBHEHUS IBKEHHUS U3
3aKOHa COXpaHeHHs1 S3Heprun. [Ipumepsl.

5. CBoboiHbIe Kose6aHus1 IMHEHHOTO OCLIM/IISITOpPa C OJHOM CTereHbl0 CBOOO/bI: ypaBHEHHEe
JBYDKEHUS, 3aKOH JIBYKeHUs], aMIUTUTY/1a, a3a, HauabHas a3a, COOCTBeHHAst YacTOTa,

K03 dULeHT 3aTyxaHUs, POJib HauabHbIX YCIOBUM. [TIpumepsbl.

6. XapaKTepuCTHKH 3aTyXarol[uX KojaeOaHuii: KoadduipeHT 3aTyxaHus, 1orapudMuuecKmii
JeKPEMEHT 3aTyXaHusl, I0OPOTHOCTh. Orpe/e/ieHus U HGU3UUECKUA CMBICIT.

7. ®as3oBast IIOCKOCTb, (ha3oBasi TpaekToprst. CriocoObI MpeicTaBIeHNs TapMOHUYECKHX
Ko/ilebaHMi: MeTO/ BEKTOPHBIX IUarpaMMm, MeTo | KOMIUIEKCHBIX aMIUTUTYZ. DPr3ndecKuil
CMBIC/I MHUMO# YaCTOTBI.

8. BoHY>XIeHHbIe Koie0aHus 10/ 1efiCTBHeM TrapMOHUYeCKOU cuytbl. Oblijee pereHue
HEeO/IHOPOZHOTO ypaBHeHUsI. AMIUTUTYZA U (pa3a BEIHYK/JeHHBIX KOJIeOaHMiA.

9. Pe3onaHcHas kpuBas. [IoHATHS pe30HaHCca, pe30HAHCHOM YaCTOThI, ITOTYLIMPHUHBI pe30HAaHCHON
KPUBOM. /[Ba MpaBu/ia IOCTPOEHHSI Pe30HAHCHBIX KPUBBIX [IJIs1 MeZJIEHHBIX KOJIeOaHHi.
da3oBasi KpUBas.

10. [TepexozHble MPOLECCHI: pellieHre ypaBHeHUsI BLIHYX/eHHbIX KosieOaHuM o/
JleficTBeM rapMOHUYeCKON CUJTbI C YUeTOM TepeXx0/IHbIX MPOLIeCcCoB, BpeMsi
ycTaHoB/ieHUsl. BrusiHye 100pOTHOCTH CUCTEMBI Ha TMPOLIeCChl YCTaHOB/IEHUSI.

11. [IpuHLMn pagrocssi3u. BpemeHHOM NOAX0/ K aHa/IM3y CUTHasIa.

12. BriHyx/1eHHbIe KosiebaHUsI 110/ AeHiCTBeM HerapMOHUUeCKon cuiibl. CrieKTpasbHbIMN
MO/IX0/| K aHa/IM3y CUTHaja: MPUHLMUI CIIeKTpasbHOr0 aHanu3a, psif ®ypbe, Ko3ppuieHT
repejiauu, CrieKTpasibHble [UarpaMMbl.

13. [lIupuHa criekTpasbHON KpHUBOH. KpuTepuii orTHMaibHOTO TIpHueMa Ha si3blKe CTIeKTPOB.

14. KonebatenbHble CCTEMBI C ABYMS cTereHs MU cBoOobI. [Ipumepsl. [ToHSATHS cTereHn
cBOOO/IbI, MapIa/IbHBIX CUCTEM, HOPMa/bHBIX Kojle0anuid. OO0 By quddepeHHaIbHBIX
ypaBHEHH, OTTUCHIBAIOIINX KOJiebaHUsi CHUCTeMBI C ZIBYMsI CTeneHs MU CBOOO0bI. MeTop
pelleHusl.

15. Pemtenvie quddepeHiiaabHbIX ypaBHEHHH, OMMCHIBAIOLIUX KOIe0aHHUs CHCTEMBI C
JIBYMsI CTEITeHsIMU CBOOO/IbI Ha TIpUMepe /IByX KosiebaTeTbHbIX KOHTYPOB C MHIYKTHUBHOM
cBsi3bt0. Posib HauanbHbBIX yCioBui. KoadduimeHT pacrpezeneHusi.

16. KBasucranmonapHeie TOKU. VjeaibHOe CONPOTUBIIEHUE, UlealbHasi eMKOCTb,
yzleanbHast MHAYKTUBHOCTb. 3akoHbl OMa 1 Kupxroda /15 MrHOBEeHHbIX 3HaUeHUI TOKOB U
HanpsbkeHui. [IpyMep nprUMeHeHUs 3aKOHOB [i/I pacueTa 3/1eKTPUYeCKUX CXeM.

17. Nmvnenanc. KoMriekcHbil UMIiejlaHC. AKTUBHOE U peaKTUBHOE COMPOTUB/IEHUSI.
18. JByX10/1r0CHUKU. MIMIlelaHCbl OCHOBHBIX [IBYXITO/TFOCHUKOB.
19. 3akonbl Oma 1 Kupxroda /i1 rapMOHUYeCKUX TOKOB U HampsbkeHWH. MrHOBeHHbIe

TOKY M HallpsbKeHUs [PU M0C/1ej0BaTe/IbHOM U Napasijie/ILHOM COeJMHEeHNH IBYXIIO/IFOCHUKOB.
[Tpumep nprMeHeHus 3aKOHOB JI/Is1 pacyeTa Lierieii lepeMeHHOr0 TOKa.



20. 3akonbl Oma 1 Kupxrodga f/11 rapMOHMYeCKMX TOKOB U HarnpspKeHUH. KomrieKCcHbI
MMIIe/JaHC [10C/Ie/j0BaTe/IbHOTO U Napaslle/IHOr0 COeJUHeHUs IBYXIT0/I0CHUKOB. [Tprmep
NIpYMeHeHHs] 3aKOHOB /ISl pacyeTa Liereii nepeMeHHOro TOKa.

21. Pacuet nocsiefioBaTe/ibHOrO KosiebaTelbHOTO KOHTYPa. Pe30HaHCHbBIe KPUBbIe
KosebaTe/IbHOTO KOHTYPa.
22. YeTbIpeXIor0CHUKU. KomriekcHbIM K03 duiieHT nepegaur. AUX,
@UX. IIpuMeHeHUsT YeTbIPEXIIOJFOCHUKOB. [Iprmepsl cxeM.
23. ITocieoBarebHBINA KOiebaTe/TbHBIM KOHTYP KaK UeThIpeXITomocHUK. AUX, dUX.
24, dazoBpaiiaTenu. VIHTerpupyouas u audQepeHLypyroLas LernoukKy.
25. Pabora B 11e11 mepeMeHHOr0 ToKa. [ToHsITHe MrHOBeHHOM MOII[HOCTH. PU3HUeCKHH

CMBIC/I. MTHOBEHHasi MOLL{HOCTb B Lie[d FTapMOHUUECKOr0 TOKaA.

26. [Tonsite cpefHert MOLHOCTU. PH3nUeCcKui CMbIC/I. CpefHsist MOLHOCTb B LieNHU
rapMOHUYeCKOro TokKa. Cpe/iHsisl MOLHOCTb, BbI/|e/ISIFOLAsICS HA OCHOBHBIX /IBYXITO/IFOCHUKAX.
AXTHBHBIE U peaKTHUBHBIE 1eMeHThI. [Ipobiema cose.

27. OddexTrBHBIN TOK U 3¢ (eKTHBHOe HanpsbkeHHe. PU3nUecKrii CMbIC/. BoipakeHus
171s1 3 peKTUBHOTO TOKa U 3(hPeKTUBHOTO HATIPSDKEHHs B C/Tyyae rapMOHMYECKUX TOKOB U
HaTPSDKEeHUH.

28. BripakeHue fi/1s1 cpeJjHel MOLI{HOCTH B KOMI/IEKCHOW (hopme. AKTHUBHasi, peaKTHBHas U
T10JIHasl MOLIHOCTH. PU3NYECKUN CMBICII.

29. MrHoBeHHbIe U CpeJjHYe 3HaUeHUsI SHePrui 3/1IeKTPUUeCKOro MoJIsl KOHZeHcaTopa B
L[e[IM TapMOHHNYeCKOro TOKa. MrHOoBeHHbIe U CpeIHHe 3HaueHMs1 SHepruid MarHUTHOTO MOJIs
KaTyILKH B Lle[Id TapMOHUUYECKOT' 0 TOKaA.

30. Bonna. YpaBHeHue BoHbI. BosiHOBOM BeKTOD, BOTHOBOe uncio. @a3oBas
CKOPOCTb BOJIHBI.

31. ®poHT BoHBL. BoHOBOM BekTOp. [110CcKue. IUnMHApHUUYecKue, cheprueckre BOTHBI.

32. CkanspHble ¥ BeKTOpHbIe BOJIHBI. [lo/sipusariyis BOJH.

33. Oddext [domsepa A/ aKyCTUUECKUX BOJIH.

34. BonHoBoe ypaBHeHue.

35. Crosiurie BOTHBI. DHEPrusi CTOSUMX BOJTH. ¥ 3/1bl U ITyYHOCTH.

36. BonHoBoe ypaBHeHUe ITPOJ0J/IbHBIX BOJIH B TOHKOM CTepskHe. BoyiHoBOe
conpoTuB/ieHHe. Pa30Basi CKOPOCThb YIIPYTOU BOJHBI.

37. Ob6bemHast TUIOTHOCTb SHEpPTUH YIIPYTOi BOJTHBI B TOHKOM CTEPIKHE.

38. [ToToK 3Hepruu yrpyroi BoiHbl. BekTop YMoBa. IHTEHCMBHOCTDH BOJTHBI.

39. BonHoBoe ypaBHeHMe yIpyroii BOJIHBI B rase (aKyCcThueckre BoJiHbI). BosHOBOe
COIPOTHMBJ/IEHHE aKyCTUYeCKOU BOIHbI. Pa30oBast CKOPOCTb aKyCTUYECKOU BOJIHBI.

40. CkopoCTb 3ByKa B Bo3ziyxe (NMpUOIMKeHHsT U30TepMUYECKON 1
amuabaTtryeckoil aTMocdepsr).

41. OHeprus aKyCTU4eCKUX BOJIH.

42. BosiHOBOe ypaBHeHue I0IepeyHbIX YIIPYTUX BOJIH B CTPYHe.

43. OTtpakeHue U Ipe/IOMJ/IeHHe YIIPYTUX BOJIH Ha IpaHulie ABYX cpej. ['paHnyHbIe
ycioBusi. KoaduimeHTbl 0TpaskeHus: U IPOXOXK/IeHUSI.

44. PerieHyie BO/THOBOI'O ypaBHeHUs IPO/IO/IBHBIX BO/IH B TOHKOM CTepykHe. HopMasibHbIe
(cobcTBeHHBIE) KOIEOaHUs YIIPYTUX CPe/.

45. PemieHne BO/THOBOr0O ypaBHEeHMsI IONIEPEUHBIX YIIPYTMX BOJH B CTPYHe. I'paHUUHbIe

ycnoBusi. O6epTOHBI.
46. Hucnepcus. ['pynirnoBasi cKopocTb Bo/H. @opmyna Pasest.



47. BonHoBoe ypaBHeHHe [Ijisi CBOOO/JHBIX 3/IEKTPOMarHUTHBIX BOJTH.

48. PertieHrie BOJTHOBOTO ypaBHEHUS /1Jisi CBOOOAHBIX 3/IEKTPOMAarHUTHBIX BOJIH. Y paBHEHHE
3/1eKTPOMarHMTHOW BO/THBI. BO/THOBOE COMpOTHB/IeHNE 3/1eKTPOMarHUTHOM BOJIHBI, (ha30Bast
CKOPOCTb, N0Ka3aresb MpeioM/IeHHUs.

49. [Tonsipu3sanys 31eKTpOMarHuTHBIX BOJTH. [1710CKOCTh To/ISipU3aLiuu 3/1eKTPOMarHUTHON
BO/IHBL. 3aKOH Mastoca. CrerneHb Mossipu3aly 371eKTPOMarHUTHBIX BOJIH.

50. OHeprus 3/1eKTpOMarHuTHbIX BoH. Bektop IloiinTrHra. Teopema IloliHTHHTa.

51. [ITkana 3/1eKTpOMarHUTHBIX BOJIH.

52. OTpakeHue U npesioMJ/IeHUe 3JIeKTPOMarHUTHbIX BOJIH. ['paHUuHbIe YCI0BUS /IS

BOJIHOBBIX BEKTOPOB Y aMIUIUTY/l. AMIUIUTYAHbIe KO3((PULIMEHThI OTPa)KeHUs U TPOXO0KeHUSI.
WuTerpanbHble KO3(PPULIMEHTHI OTPayKeHUsT U IPOXOXK/IeHUSI.

53. Asnenue bprocrepa. Yron bprocrepa.
54. [TonHoe BHyTpeHHee OTpakeHue.
55. VHTepdepeHLMs CKanspHbIX BOMH. VIHTepdepeHLIMOHHBIN unieH. VIHTepdepeHLus

TJIOCKUX U C(hepruueCcKrX BOJIH.

56. NuTepdepenius 3/1eKTPOMarHUTHBIX BOH. VIHTepdepeHinoHHas cxema FOHra.
WHTepdepeHIMOHHAs KapTHHA Ha OO/BIIOM PacCTOSTHUUA. DHePrusi UHTep(gepeHIHH.
KoopanHatsl MakcuMyMoB. Yuncio nonoc uarepdepeHtyu. BugHocTs.

57. MeTtop1 HaO/MOAe NS MHTeP(ePeHIMOHHBIX KapTHUH: TT0JI0CHI PABHOTO
Hak/0Ha. BisiHe HEMOHOXPOMAaTUUYHOCTHY CBeTa Ha UHTep(epeHL[MOHHYI0 KapTHHY.

58. MeTtop1 HaO/MOAEHUS UHTEP(EPEeHIIMOHHBIX KAPTHH: MT0JI0CHI PAaBHOMN
TOJILIMHBL. BinsiHie HEMOHOXPOMAaTUUHOCTH CBeTa Ha MHTep(epeHLIMOHHYIO KapTHHY.

59. MeTo/ib1 HabmofeHus1 HHTepdepeHIMOHHBIX KapTuH: Kosbila HetoToHa. BiusiHue
HEMOHOXPOMAaTUUYHOCTH CBeTa Ha UHTeP(epPeHLMOHHYIO KapTHUHY.

60. Mertopb! HabsoeHust MHTepdepeHIIMOHHbIX KapTuH: 3epkaso Jlnoija. BiusHue
HEMOHOXPOMAaTUUHOCTH CBeTa Ha UHTeP(epPeHLMOHHYIO KapTHUHY.

61. Mertoab! HabsroeHYst UHTepdepeHIIMOHHbIX KapTuH: buripu3ma ®peneisi. BivsiHue
HEMOHOXPOMAaTUUHOCTH CBeTa Ha MHTeP(epPeHLMOHHYIO KapTHUHY.

62. MeTo/1b1 HabmoAeHNsT HHTep(hepeHITMOHHBIX KapTUH: Ou3epkana ®peHesnsi. BiusHue
HEMOHOXPOMAaTUUHOCTH CBeTa Ha UHTeP(epPeHLMOHHYIO KapTHUHY.

63. MeTo/ b1 HabmoAeHNsT HHTep(hepeHITMOHHBIX KapTUH: OumnH3a buite. BiusHue
HEMOHOXPOMAaTUUHOCTH CBeTa Ha UHTeP(epPeHLMOHHYIO KapTHUHY.

64. KorepentHocTts. HeobxoauMble ycioBust UHTepGepeHIHH.

65. NHurepdepeHiyss HEMOHOXPOMaTHUECKHX BOJIH. BpeMeHHasi KOrepeHTHOCTh Bpems 1
J/TMHA BDEMEHHOU KOTepeHTHOCTH.

66. VHTepdepeHLys OT NPOTSPKeHHOT0 UCTOUHMKA. [IpocTpaHCcTBeHHasi KOrepeHTHOCTh
JnvHa NpoCTpaHCTBEHHOM KOT€PEeHTHOCTH.

67. CBs13p mapaMeTpoB NPOCTPAaHCTBEHHOM U BpeMEeHHOW KOIepeHTHOCTH CO
CMeKTpabHbIMU XapaKTepUCTHUKAMMU.

68. HOudpakuus. Tpuniun [olireHca-®PpeHersi.

69. Iudpakuus @penens. 3oubl Ppenensi. [Judpakuus @peHesnst Ha KPyIrjioM OTBEPCTHH.

3aBUCHMOCTb UHTEHCHMBHOCTH LIEHTPA/IbHOTO MaKCUMYMa OT PacCTOSIHUSA 10 TOUKH
Habsromenusi. Cripans ®penes. [TatHo [TyaccoHa.

70. Iudpakuus @penens Ha wend. 3oxbI Lllycrepa. Crnivpans KopHto.

71. ['paHULIbI TPUMEHUMOCTH AUPPaKLMOHHBIX Gopmyn PpeHensi. [JmvHa Pases.



72. Oudpakuus @paynrodepa. Judpakuys PpayHrodepa Ha 1ienu. BeipaxxeHue s
WHTEHCUBHOCTH JU(PaKLIMOHHOM KapTUHBI Ha KpaHe.

73. JudpakuuonHas peluetka. [lapameTp pemieTku. BoipakeHue /17151 UHTEHCHBHOCTU
IvdpakKIIMOHHOW KapTHHBI Ha 3kpaHe. LllesieBoii 1 pelieTOUHbIN MHOKUTeMU. LleHTpabHbIN
MaKCHUMYM, I'JIaBHble MaKCUMYMbI, TOOOUYHbIe MaKCUMYMbI. KoopiHATHI MaKCUMYMOB.

74. udpakijoHHas pellieTKa Kak CIieKTpabHbIN pUOop. Y C/ioBUe pa3pelieHust
M1 PaKMOHHOM KapTUHBI OT HEMOHOXPOMAaTHYeCKOro UCTOUHHUKA.
75. OlKoHa/l. YpaBHeHHe DUKOHasa.

Kpurepuu oneHuBanus (o1jeHOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHrBaHUs

MPeBOCXO/HOE BIaZileHNe ITPOrpaMMHbBIM MaTepuaioM, TOHMMaHUe CyL{HOCTH
paccMaTpUBaeMbIX TIPOLIECCOB U sIB/IEHUM, 3HaHKE OCHOBHBIX TTOJIOKEHUM
JVCLMIUINHBI, YMeHHe TPUMeHATh KOHLIeNTya/IbHbIN anrapaT [pY aHaau3e
TIPEBOCXOHO aKTyalbHBIX MpobsieM. JIoruuecku roc/ejoBaTe/ibHble, COJlepKaTesbHbIe,
KOHKDETHbIE OTBEThI Ha BCE BOMPOCKI 9K3aMeHAI[MOHHOTO OuieTa U Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI, CBOOOHOE BJlafileHre UCTOUHUKaMU. [IpakThdeckast
YacTb Kypca yCIIelIHO BBIMOJIHEeHa

HCUepIbIBalolljee BafieHre POrpaMMHBIM MaTepUasioM, ITOHUMaHUe CYIITHOCTH
paccMaTpUBaeMbIX TIPOI[ECCOB U SIBJIEHUM, TBEpZ0e 3HaHe OCHOBHBIX T0JI0’KeHUM
JIUCIUTTUHBI, YMEHHe PUMEeHSTh KOHIIeNTya/IbHbIN arrapaT [Py aHaju3e
OT/IMYHO aKTyalbHBIX MPpobsieM. JIorHuecku roc/ejoBaTe/ibHble, COJlepKaTe/bHbIe,
KOHKDETHbIE OTBEThI Ha BCE BOMPOCKI 9K3aMeHaI[MOHHOT0 OuieTa U Ha
JIOTIOTHUTE/TbHBIE BOTIPOCHI, CBOOOJHOE BiIa/leHUe UCTOUHUKaMHU. [IpakTrueckas
YacTh Kypca YCIelTHO BBITIO/THEHa.

T0JIHbIe 3HaHUS MPOrPaMMHOr0 MaTepuasa, IpaBUIbHOe TIOHMMaHue CyTU
BOIIPOCOB, 3HaHUe OIIpe/ie/ieHnH, yMeHue (JOpMy/IUPOBaTh TE3UCHI U apI'yMEHTHI.
OueHb XOPOLLIO OTBeThI NOC/IeZ0BaTe/bHbIE U B LIeJIOM MIPaBU/IbHBIE, XOTS JOMYCKAIOTCS
HETOYHOCTH, 3HAKOMCTBO C OTJe/IbHIMU TeOPUSIMU U ¢akTamu. [IpakTrueckas
YyacTh Kypca YCIIellHO BbIIIOJIHEHa.

JIOCTaTOYHO IMOJIHbIe 3HAHMS MPOrPAMMHOT0 MaTepuyara, TpaBUIbHOe TOHUMaHHUe
CYTH BOIIPOCOB, 3HaHMe OIlpeJiesieHnH, yMeHue (hOpMy/IMpPOBaTh Te3UCHI U
aprymeHTbl. OTBeTHI TOC/Ie[j0BaTebHbIE U B 11eJIOM MPaBU/IbHbIE, XOTS

S JIOIyCKaOTCsl HeTOYHOCTH, [I0BEPXHOCTHOE 3HAKOMCTBO C OT/e/IbHbIMU TEOPUSIMU
Y daKTaMy, 0CTaTOYHO (popMasbHOe OTHOLIeHHE K peKOMEH/[0BaHHbBIM [iIsl

MMOAroTOBKU MaTepHalaM. HpaKTH‘-IECKaH UaCTb KypcCa YCII€IIHO BBITIO/THEHA.

(parMeHTapHbBIe 3HAHUS, PaCIlIbIBUaThIe Tpe/iCTaBIeHus O rpeamMeTe. OTBeT
COZIEP)KUT KaK TIPaBU/IbHbIE YTBEP)K/IE€HMUS, TaK U OIIHMOKH, BO3MOXKHO,
YA0BJeTBOPUTETHHO rpy6bie. VICTTBITYeMbIi TIJI0XO OPUEHTUPYETCA B YUeOHOM MaTepuasie, He MOXKET
YCTPaHUTb HETOYHOCTH B CBOEM OTBeTe Jjake MOC/Ie HaBOAAIMX BOIPOCOB.
[MpakTrueckas yaCcTh Kypca yCIelIHO BbIOHeHa.




OueHka Kpurtepuu oLieHUBaHUs

OTCYTCTBHE OTBETA XOTsI ObI HAa O/IIH U3 OCHOBHBIX BOTIPOCOB, 00 rpyObIe
olMOKM B OTBETAX, TIOJIHOE HETIOHWMaHHe CMbIC/Ia TIPo0JieM, He JOCTaTOYHO
Hey/IOB/IETBOPUTE/IEHO .

TOJTHOE BlaJieHue TepMHUHOIOrUe. [IpakTiueckast 4aCTb Kypca He BhITOIHEHa WK

BBITIOJIHEHA He B IT0JIHOM o0BeMme.

OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOIPOCa, MO0 TpyOble OMMOKY B OTBETaX,
TI0XO TI0JTHOe HeMIOHMMaHKe CMbIC/Ia 1Tpo6sieM, He BiiaJieHHe TePMUHOIOTHEH.
ITpakTHyecKast 4acTh Kypca He BBITIOJIHEHA W/IM BBITIOJTHEHA He B IOJTHOM oObeMme.

6. YueOHO-MeTOUUECKOEe H HH(OpMaIMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHasi uTeparypa:

1. JTaugc6epr I'puropuii CamywioBuu. OnTHKa : yueb. mocobue [yt CTYJeHTOB (Gu3. CrieriiaaIbHOCTeN
BY30B. - 6-e u3f., ctep. - M. : ®usmaraut, 2003. - 848 c., 23 Tab., 511 umn. - ISBN 5-9221-0314-8 :
317.00., 3 3K3.

2. CuByxuH [Imutpuii BacuibeBru. O01mii Kypc ¢pu3uky : yueb. nocobue Asisi CTyJeHTOB Gu3.
crnierianbHOCTeM BY30B : [B 5 T.]. T. 4. Ontuka. - U3a. 3-e, crep. - M. : @usmariurt, 2013. - 792 c. - ISBN
5-9221-0228-1 (1. 4) : 558.00., 6 3K3.

3. ®angeeB Muxaun AHpeeBrU. DjieMeHTapHasi 00paboTKa pe3y/ibTaToB 3KCIIepUMeHTa : yueOHoe
nocobue / M. A. ®aazees ; Huxerop. roc. yH-T uM. H. U. JlobaueBckoro. - Huxkuuit HoBropos : 3a-Bo
Hwxkerop. roc. yn-ta, 2002. - 108 c. - ISBN 5-85746-637-7., 100 3k3.

4. 3ucmad ['puropuit AbpamoBuu. Kypc o6ieit dusuky : [g71s BTy30B]. T. 3. OnTHKa, pU3rKa aTOMOB 1
MoOJeKy/1, (hr3MKa aTOMHOTO siipa U MUKpovacTul]. - M3a. 3-e. - M. : Hayka, 1968. - 495 c., 2 i1. un. : un. -
0.50., 1 k3.

5. CaBesnbeB Urops Bragumuposuu. Kypc obieii ¢husvky : B 5 KH. KH. 4. BosHel. Ontika / U. B.
CagenbeB. - Mockea : Actpesnb : ACT, 2003. - 256 c. : un. - ISBN 5-17-004586-7 (kH. 4) : 64.00., 1 3K3.
6. l'openuk I'. C. Jlekjuu no ontuke / ['opbK. roc. yH-T. - ['opbKuii : 'opbk. roc. yH-T, 1941. - 68 c. - Ha
TUT. J1.: Ha npaBax pykonucu. - 4.00., 1 3k3.

7. T'openuk I"abpuans CemeHoBuY. KosiebaHus v BOJIHBI : BBefieHHe B aKyCTHKY, PafiOU3HKy U ONITHKY
: yue0. mocobue /151 CTyJeHTOB BY30B 110 HalpaB/IeHHI0 oArotoBky "IIpuksaz. MaTeMaTka 1 ¢pysmka" /
noz peg. C. M. PeitoBa. - U3g. 3-e. - M. : ®usmatiur, 2008. - 656 c. - (DyHgaMeHTaibHasA U TIPUKJIaJHAsS
¢busuka) (PusrexoBckuii yueObHuUK / pef. coet: Kyapsieiies H. H. (mpen.) [u ap.]). - ISBN 978-5-9221-
0776-1:675.51., 1 3K3.

[JononHuTtenbHas 1uTeparypa:

1. ®eitnman Puuapy [1. @eitHmaHoBCKMe yiekiuu 1o pusrke = The Feynman Lectures on Physics : [rep.
c aHr/.]. [Beimn.] 4. Kunetuka. TeroTa. 3ByK. - [2-e u3a.]. - M. : Mup, 1967. - 261 c. : un. - 1.27., 4 3k3.
2. ®eitnmaH Puuapy I1. ®elinmaHoBckue nekuyu 1o gusuke = The Feynman Lectures on Physics : [riep.
c aHr/.]. [Bein.] 3. I3nyuyenue. Bonubl. KBaHThI. - [2-e u3g.]. - M. : Mup, 1967. - 238 c. : un. - 1.17., 3
9IK3.

3. bopH Makc. OcHoBbl onTukM / 11ep ¢ ani. C. H. Bpeyca [u ap.] ; nog peg. I'. I1. MoTyneBuu. - 2-e u3g,.,



ucrip. - M. : Hayka, 1973. - 719 c. : un. - 5.10., 1 3k3.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):
http://phys.unn.ru/library.asp?contenttype=Library

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

YueOHble ayJUTOPWU [jIsi TIPOBeJeHHs] Y4eOHbIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 0Opa3oBaTebHOU
NPOTPaMMOM, OCHAIlleHbl MYJIbTUMeUHHbIM 000pyJoBaHreM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMHU 00yUeHUsI.

[MTomereHyst A7IsT CaMOCTOSITeIbHOM paboThl 00YYalOILMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
nH(OpMarMOHHO-00pa3oBaTebHYIO Cpesy.

[IporpaMMa cocTtaBfieHa B cooTBercTBUM C TpeboBanusmMu OPI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(bl): 3aiilieBa EkarepuHa ByiagumMupoBHa, KaHAWJAT PU3NKO-MaTeMaTHyeCKuX HayK
MapsbiueB Muxaun OneroBud, KaHAuaaT GU3MKo-MaTeMaTUUeCKHUX HayK
OgceruHa TatbsiHa ViBaHOBHA, KaHAWAAT (PU3MKO-MaTeMaTHYeCKUX HaykK.

3aBenyromuii kagezapoii: UynpyHoB EBrenuii BnagumupoBuu, 10KTOp GH3UKO-MaTeMaTUUeCKHUX
HayK.

ITporpamma o/jo0peHa Ha 3aceflaHUM MeTo[uuecKoi komuccuu ot 25.03.2023, npotokosn Ne 6/H.
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