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(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
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2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynvza 51.B.01.04 Perenue 3az1au 1o KojiebaHUsSIM ¥ BOJTHAM U ONITHKE OTHOCHUTCS K YaCTH,

dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

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)
IIK-1: CnocobeH N/ IIK-1: lemoHcmpayus U IIK-1: 3aodauu
ucnosb3oeamb CcnocobHOCMU UCNO/b308dMb 3Hamb ocHo8Hble (puzuueckue 3quém:
cneyuanu3upoBaHHble '
CneyuaIu3uUpOBAHHble 3HAHUSL  |A8NEHUS U 3aKOHbL. YMemb KoumpossHbte
3HaHus 8 obaacmu
6 obacmu ¢usuku ons NpuUMeHsimb NOAYYEHHble 3HAHUS
usuxu 015 oceoeHust 60npochbl
0C80eHUsl NPOPUABHBIX 0415 pewieHust
npogunbHbIX
busuveckux ¢usuueckux ducyunauH npogeccuoHanbHbIX 3a0au.
oucyunauH Bnademb ocHosamu
Kaaccuveckoll ¢puzuku u
ucnonb308amb Ux npu
npogedeHuu meopemu4ecKux u
IKCNepUMEeHMANbHbIX
¢usuueckux uccaedo8aHull.
3. CTpyKTypa M co/iep)KaHue JUCLUT/IMHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
ouyHasA
O0masi TpPy/10eMKOCTBb, 3.€. 2
Yacos 1o yue0HOMY IJIaHy 72
B TOM uucile
ay/JUTOpHbIe 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIIIOHHOI'0 THUIA 0
- 3aHATHA CEMHHAPCKOr0 TUMA (MPaKTHYeCKHe 3aHATHA / TabopaTopHbIe paboThi) 32
- KCP 1
caMocTosTe/IbHasA padoTa 39
ITpomexyTouHas arrecTanusa 0
3auér

3.2. CopepxaHue JUCLUIIIVHbI




(cmpykmypupoeaHHoe no memam (pasdenam) C yYKa3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed
akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HavmeHOBaHMe pa3[ie/sioB U TeM JUCLUILIHBI Bcero B TOM UHC/Ie
(acen) KonTakTHast pabora (pabota Bo
B3alMO/IeICTBUM C IIperiojjaBaTesem),
Yachkl U3 HUX
aHSITHS CamocTosTe/nbHas
CEeMHHApPCKOro pabora
3aHsTHS THMAa obyuarowerocs,
JIEKLJUOHHOTO | (MpakTHueckue | Bcero qacel
THIa 3aHsATHs/Tabopa
TOpPHbIE
paboThI), Uacel

0 o) o) 0 o)

o) ¢ ¢ 0) ¢

0 0 0 0 0
CB00b0/HbIe KO/Ie0aHUsSI CUCTEM C O/THOM CTENeHbI0 CBOOO/bI 4 0 2 2 2
BeiHyk/IeHHbIe KosiebaHust 4 0 2 2 2
ToHsiTHe O HeJIMHEeHHbIX KoebaHusIX 4 0 2 2 2
KosnebaTe/bHbIe CUCTEMBI C ABYMsI CTeTIeHSIMH CBOOOBI 5 0 2 2 3
DneKTpoMarHUTHbIE KoJiebaHust 6 0 3 3 3
BosiHbl. YpaBHeHHe Oeryiieli BOJHbI 5 0 2 2 3
Bosnel B ynipyrux cpesiax 6 0 3 3 3
ONeKTPOMarHUTHBIE BOJIHBI 6 0 3 3 3
WuTepdepennys BomH 5 0 2 2 3
Iudpakuus BoH 5 0 2 2 3
[ucnepcus cBeTa 5 0 2 2 3
TTonsipusauus ceeta 6 0 3 3 3
OnTHKa aHU30TPOITHBIX Cpef 5 0 2 2 3
Krnaccuueckue Mofieniu U3yueHUs CBeTa 5 0 2 2 3
ArtTtectauus 0
KCP 1 1
HWTtoro 72 0 32 33 39

Conep)KaHue Pa3jie/ioB U TeM JUCHUIIMHBI

1. CBob6o/iHBIE KOJIEOaHKS CUCTEM C O/IHOM CTerneHbio cBoO0Abl. 'apMoHnUecKue Konebanus. CrioxeHue
rapMoHHUecKux Konebanuii. Purypsi JIuccaxy. buenus. 3aryxaroiue KosnebaHnus. Bpems 3aTyxaHwusl.
Jlorapudmuyeckurii leKpeMeHT 3aTyXaHusl.

2. BeinyzieHHbIe Koebanust. [Iporiecc ycranossienus Kosiebanuii. Pe3onanc. [Tapamerpuueckoe Bo30yxKaeHe
KoyiebaHui. ABTOKO/IeOaHMS.

3. KosiebaTebHBIE CUCTEMBI C IBYMsI CTereHssMU cBoOo1bl. HopMarbHBIe KosiebaHusi (MOZbI) 1 HOpMaJTbHbIe
YacTOTHI.

4. DneKTpoMarHuTHbIe Konebanus. KBa3ucTaipioHapHsle rosisi. Kputepun KBa3ucTalioHapHOCTH. [lepexojHble
riporjecchl B L.C u RC nemnsx. KonebaTensHbiii KOHTYp. COOCTBeHHBIE KOJIe0aHUsI B KOHTYpPe. Y paBHeHUe
rapMOHHUECKHUX KojiebaHui. DHeprus KoebaresbHOro KOHTYpa. KosiebaTenbHbIM KOHTYP C 3aTyXaHUEM.
Bpewmst 3aTyxanusi. JlorapudmMudeckuil JekpeMeHT 3aTyxaHus. JJoOpoTHOCTb KOHTYpa. BeIHy XeHHbIe
KoyiebaHus B KoyiebaTelbHOM KOHTYpe. Pe3oHaHCHbIe KpUBBIe KoslebaTelbHOTO KOHTYpa. [IuprHa pe3oHaHCHOM
KPUBOU U ee CBs3b C JOOPOTHOCTHIO KOHTYpa. Y CTaHOB/IEHHE BBIHY>KIEeHHBIX KosilebaHuii. CBsi3aHHbIE KOHTYpa.
IMapimaneHbie yacToThl. HopMasbHbie KoneOaHus (MO/[bI) U UX YaCTOTHI.



5. [lepemMeHHBbI# CUHYCOUAAMBHBIN TOK. KBa3ucTaloHapHble TOKU. MeTo/[bl KOMIUIEKCHBIX aMIIUTY/, U
BEKTOPHBIX AWarpaMM. AKTHBHOe, eMKOCTHOEe U MHAYKTUBHOe COINpPOTHUB/eHHs. 3akoH OMa /15 Lerei
repeMeHHOr0 TOKa. 3akoHbl Kupxroda z1st Lereil mepeMeHHOT0 ToKa. D deKTHBHBIE 3HaUeHUsT TOKOB U
Harpsbkenui. Tpancdhopmarop. Kosdduiment Tpanchopmaiiui. Posb cepieuHrka. BbICOKOUaCTOTHBIE TOKH.
Ckun-3¢¢ext. Tomuuna CKUH-C0s1.

6. BosiHbl. YpaBHeHue Geryiileit BosHbI. [l/MHa BOJHBIL, Teproj, KosiebaHui, das3a 1 CKopocThb Bo/HbIL. beryiue
BOJIHBL. [Ipoz10/TbHBIE ¥ TIOTIEpeYHbIe BOTHBI. Y paBHeHHe Oeryirieii BOJHBI.

7. BonHel B yripyrux cpefiax. BosiHbl cMeltieHui, ckopocTeld, fedopMaiuii ¥ HarpsbkeHni. BoiHoBoe
ypaBHeHUe. Bo/HbI B CTpyHe. YTIpyrue BOJIHbI B CTepKHe. BOJIHBI B ra3ax v XUAKOCTAX. BelparkeHus s
CKOPOCTeH BOJIH Uepe3 napameTpsl cpefibl. OTpaskeHue U rpesioMsieHre BoiH. OCHOBHBIE C/Tydar TPaHUUHBIX
ycnosuid. VinTepdepeniyst BoaH. Ctosturie BosHbL. [ToToK 5Hepruu B Geryiijeii BoHe. BekTop YMoBa.
O/ieMeHThI aKyCTUKU. VIHTeHCUBHOCTB U TeMOp 3ByKa. Y/IbTpa3ByK. [IBIKeHHe CO CBePX3BYKOBOM CKOPOCTEIO.
Y napHble BosiHbL. DddekT [oriepa.

8. DnekTpoMarHuTHbIE BO/IHBI. BO/THOBOE ypaBHeHUe /17151 3/1IeKTPOMarHUTHBIX BOJIH B BakyyMe. CKOPOCTb
pacrpoCcTpaHeHusl 3J1IeKTPOMarHUTHBIX BOJH. [TorepeuHoCTh 3/1eKTPOMarHATHBIX BOH. BekTop YMoBa-
IMotiHTHHTa. 3aKOH COXpaHeHUs SHEPTUH 3JIeEKTPOMarHUTHOTO 110Jis1. Bubpatop Iepiia. M3nyyeHue
3/IEKTPOMAarHUTHBIX BOJIH. JlaBneHue cBeta. OnbIThI JlebeeBa.

9. Jucnepcus ceeta. MUKpoCcKonMuecKas KapTHa paclipocTpaHeHUs CBeTa B BelljecTBe. JIMHelHbIH
orntuueckui ocLusaTop. Kiaccryeckas 3/1eKTpoOHHast TeOpust AUCIIepCUd. 3aBUCUMOCTh IT0Ka3aTtesei
TIPeIOMJIEHUS Y TIOT/IOIIeHHsT OT YacTOThl. Pa3oBasi ¥ IPYINoBasi CKOPOCTH, MX COOTHOLIEHUS (hOPMYJIbI
Penest). HopmasnbHasi U aHOMasibHast AUCIIepCUU NToKa3aTesiel npesioMmeHust. JlucrepcMoHHOe pacIlyiblBaHye
BOJTHOBBIX MakeToB. [Torsomenye cBeta. 3akoH byrepa-Jlambepta-bapa. Oco6eHHOCTH pacTpoCTpaHeHus CBeTa
B MeTa/l/laX. Kpuruyeckas yacrota. OTpakeHne cBeTa [I0BEPXHOCTBIO MeTaslla.

10. ITonspusanys cBeta. JIMHEHHO-, IMPKY/ISIPHO-, 3/UTMIITUUECKU-TIOSIPU30BaHHbIN CBeT. MaTeMaTH4eckoe
orycaHue COCTOsIHUS nossgpu3anuu. [lonspusanus ectecTBeHHOro cBeta. OnTHUecKue siB/IeHUs Ha TpaHULle
paszesa U30TPOMHBIX J13/1eKTPUKOB. @opmybl dpeHesnst. [Tonsipysarys 0Tpa)keHHOM 1 IpeIoM/IeHHON BOJIH.
Yron Bprocrepa. fIBneHue MOJHOr0 BHyTPEHHETO OTPaXKeHUsI CBETA U €r0 NIPUMEHEHMeE.

11. Nnrepdepentus BoyH. HTepdepeHis MOHOXPOMaTUUECKUX BOJIH. VIHTepdepeHIys
KBa3MMOHOXPOMAaTHUeCKHX BOJH. DYHKIMS BUAHOCTH /ISl CBETOBBIX BOJIH. OCHOBHBIE MHTep(epeHIMOHHbIe
cxeMbl. VIHTepdepeHLIMOHHbIe CXeMBbl: [ieJleHHeM BOJIHOBOIoO (PpoHTa (cxema FOHra), fiesieHreM aMIIUTY/b]
(6buriprzma ®peHertsi, OI0CH PABHOM TOJIIL{MHBI M PABHOTO HaK/IOHa). VIHTepdepomeTp MaiikenbCoHa.
KorepeHTHOCTb CBeTOBBIX BO/IH. BpemeHHast KorepeHTHOCTh. Bpems 1 fyiniHa KorepeHTHOCTH. [ToHATHE O
®dypoe- cniekTpockoruu. [IpocTpaHcTBeHHasi KorepeHTHOCTh. MIHTepdepometp FOHra.

12. Oudpakuus BonH. [Ipuniun [olirenca-®Ppenens. CkansipHas Teopust Kupxroda. ITpumeHeHre BeKTOPHBIX
Jvarpamm [isl aHaau3a AugpaxkiioHHbIX KapTUH. [Judpakijys Ha KpyT/IoM OTBePCTUM U SKpaHe. 30HbI
®penessi. 30HHBIE TTACTUHKY. [udpakius Ha Kparo nonybeckoHeuHoro 3kpaHa. Crivpanb KapHro. BivokHsist 1
JlanbHsAs 30HbI AU@pakuyu. JudpakiponHas gnvHa. Judpakius B fanbHel 3oHe (PpayHrodepa). Yriosoit
criekTp. CBsI3b LIMPUHEI YIJIOBOI'O CIIeKTpa ¢ pasMepamu oTBepcTust. Judpakius dpayHrodepa Ha ey, Ha
MIPSIMOYTOJILHOM OTBEPCTUM, Ha KPYT/IOM OTBEPCTHU. AMIUIMTYAHBIE U (ha30Bble JUPPaKLUOHHbBIE PELIeTKH.
13. OnTKa aHU30TPONHBIX Cpef|. PacripocTpaHeHue CBeTOBBIX BO/IH B @aHU30TPOIHBIX Cpefax:
OKcrnepruMeHTasTbHbIe (DAaKThl M 37IeMEHThI TEOPUH. Y DaBHEHMe BOJTHOBBIX HopMasieil @penens. da3oBas u
nyyeBasi ckopocTd. OHOOCHBIe U [IBYXOCHbIe KpUCTabl. [IBOMHOe /yderpesioM/ieHe cBeTa. KauecTBeHHBIH
aHa/IM3 paclipoCTpaHeHHsl CBeTa C MOMOILIbI0 TTocTpoeHus ['toiirenca. VIHTepdepeHLiys Mosisipu30BaHHbIX BOJH.
[Monsipu3alioHHbIe TPUOOPHI, YeTBEPTHBOTHOBBIE U ITOJTYBOJTHOBBIE TUIACTUHKU. [ToTyueHue v aHaiu3
SJIJIMIITAYECKU TOJIIPU30BaHHOrO CBeTa.

14. Knaccuueckue MOZesi U31ydeHus cBeta. Kinaccruyeckass MoZie/b 3aTyXaroLero AUTMO0J/ILHOTO OCLIWIIATOPA.
OueHka BpeMeHH 3aTyxaHusl. JlopeHiieBa ¢popma U IMPUHA JIMHUY M3/1ydeHus. EcTecTBeHHas 1KMpHUHA JIMHUN
n3nyueHusi. 3nyueHue aHCaMOsisi CTaTUCTUUECKHA He3aBUCHMBIX OCLIAIATOPOB. TerioBoe U3myueHue.
W3nyyarenbHasi ¥ MOT/I0MIaTe/TbHast CIOCOOHOCTD BelecTBa. Mogenb abCoFOTHO YepHOTO Tena. 3aKoH



Credana-BbosbiMaHa, hopMya cMeltieHusi Bun. @opmyia Panesi-/)xuHca. OrpaHUUeHHOCTh K/laCCUUeCcKou
TeOpHUU U3JyueHusi. DyieMeHThl KBaHTOBOM Teopuu usnyuyenus. ®@opmyna [1naHka.

4. YueDHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yJaOIUXCA

CamocrosTenbHasi paboTa o0ydaroLU[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIero KOHTPOJISi U TIPOMEKYTOUHOW aTTeCTalluyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

CamocrosiTenbHasi paboTa CTYZIeHTOB TIpe/lyCMaTpUBAaeT BIIO/IHEHKE JOMAILIHUX 3a/JaHWH, pellleHue
3a/lau, U3yvyeHue peKOMeH/I0BaHHOM ITepaTypbl U MOJTOTOBKY K 3aueTy. OLleHOUHble CpefiCcTBa /s
KOHTPOJISI TEKYIL[el yCIieBaeMOCTH BKJTFOUAIOT B Ce0s1 YCTHBIN OMPOC Ha MPAKTHUECKUX 3aHATHSX,
aKTUBHOCTH B 00CY>K/JeHHY KaueCTBEHHBIX BOTIPOCOB.

5. @oHA OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/iS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBblie 3a/laHHUA, H806XOJII/IMLIE AJIA OL€HKHM Ppe3y/bTdTOB 06y‘-IEHl/Iﬂ npu npoBejeHHUuU
TEKYIIEero KOHTPOJIA YCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (OLleHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerenuuu ITK-1:

onbiTe HOHra paccrosHHe MeXAY TOUEUHBIMH HCTOYHHKAMHU
BeTa S1 4 S2 paBHOo 1 MM, paccTosiHMe OT MCTOYHHMKOB [0 3KpaHa L = 1 m,
JuHa BoIHbI 550 HM. OnipepenuTe paccrossHue OM 0T LeHTPA/ILHOr0 NATHA
a »3kKpaHe A0 4-ro MuUHMMyMa. HauguTe TONIMHY CTeK/JISHHOM
mactuHKu d (n = 1,5), KOTOpyd Haj0 MNOMECTHTh HA MNYyTH Jiyda OT
CTOYHHUKA S2, YTOOBI HY/IEBOM MAKCUMYM 3aHSJ/I MeCTO 4-r0 MaKcuMyMma.

OnpezsenvTe MaKCUMa/bHYIO pa3pernaroiiyo CriocoOHOCTh (ay1st iuHun ¢ A = 670
2 [HM) JBYX AU(PaKL[MOHHBIX PelleTOK, UMeHIMX OJUHAKOBYO AJMHY [ = 5 MM, HO
pa3Hble nepuofibl d1 = 3 MKM U d2 = 6 MKM.

3 |[Mapametpbl R u C cxeMbl, H300pakeHHOW Ha puUC, 3afiaHbl. [IpU  Kako
JacTOTe M BbIXOAHOe HarnpsbkeHue U OyJer HaxoguTbcs B (ase CO BXOJHBIM
HarpspkeHueMm V?  Kakum 1ipy 3TomM  OyzileT  OTHOILEHWe  aMIUTUTYAbI
HaripsbkeHuit U u V?




Ha Bxo# cxeMbl, W300pa)kKeHHOH Ha PHUCYHKe, TII0/Ia€TC CHUHYCOH/aTbHOe
HarpspDKeHWe C YacToTOW . MccienoBaTh 3aBUCHMOCTh aMIUIMTYAbI U (hasbl
BBIXO/JHOT'O HAIIPSDKEHUS OT BeJTMUMHBI COMTPOTHB/IEHUS R.

Mexxay OBYMs TIOBEPXHOCTIMM 00pa30BaH TOHKWU KJ/IWH, 3arllOJTHEHHBIA BOZOH
n= 1,34) 1 oCBellleHHbIi MOHOXPOMAaTMYeCKHM U37yuyeHHeM C [JIMHOM BOJIHBI
670 HM. OnipeiesiuTe B HAHOMeTPaxX Pa3sHOCTh TOJILLWH K/IMHA B TOUKax A U B.

Kak M3MeHUTCs1 XapakTep UHTep(epeHLIMOHHOM KapTUHBI Ha SKpaHe, eciiv
CTereHb MOHOXPOMAaTUYHOCTH CBeTa KOHeuHa 1 paBHa A/AA? OLieHUTb YMCIIO
Ha0/1r0jaeMbIX MHTep(epeHLIMOHHBIX 110/10C Nripe ¥ IWMPUHY 00/1aCTH
MHTep(hepeHIy Axnpe/; Ha 3KpaHe.

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afa4n)

OneHka Kputepuu orjeHuBaHus

YcremHoe BBITIO/IHEHUE MpakKTU4YeCKUX 38AHHHI>1, BbIJAHHBIX ITperioiaBaTesieM, BjlaJeHne
3da4UTe€HO [POrpaMMHLIM MaTe€pPUd/IOM, ITIOHUMdHHE CYILITHOCTU PACCMATPUBAEMBIX TIPOLI€CCOB U HBHEHHﬁ,
YMeHHe CaMOCTOATe/IbHO 0003HAUNTL TOUKU aKTUBHOTO POCTa HOBOI'O 3HAHHA.




OrieHka

Kpurepuu orjeHuBaHUs

He
3a4UTeHO

HeBrinosiHeHne TMMPpAaKTU4YeCKUX 3a,E[aHI/If/’I, BbIJdHHBIX ITpeI1ogaBaTe/ieM, rMoJIHoe HeIlIOHUMaHKe

CMBIC/Ia HpO6HEM, He NO0CTAaTOYHO I10/IHOE BJjlaJeHne TepMHHOHOFHeﬁ, HeyMeHHe CAMOCTOATE/IbHO

0003HaUUTh MPOO/IEMHbIE CUTYALIWH.

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIHILIHHE MPU MPOMEe)XXYTOUHOMN

aTTecTaluu

HIxana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/ETBO O04YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOII0
oCTH
KoMIer
eHIHI
(uHpUK
aropa
AOCTHXK He 3a4TeHO0 3a4TeHo
eHust
KoMIeT
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUH B
3HaHUU MuHuManeH | 3HaHWM B obBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. N JOMYCTUMBI | COOTBETCTBY obbeme, N
3HaHUI HIDKe o 0IL[EM 3HAHWUY B
HeB03MO>KHOCTB 1 ypoBeHb 011eM COOTBETCTB
MMHHUMa/bHBIX - rporpamMme obneme,
3HaHUS | OL|EHUTb MOJIHOTY o 3HaHUH. rporpamme yiolem
N TpeboBaHHMIA. TIOJITOTOBKH TIpeBBIIIAOIIe
3HaHUH HonyieHo TIO/IrOTOBKH nporpamMme
Vmenu mecto . HormymieHo M [IpOrpamMMy
BCJIE[ICTBHE MHOT0 . Jony1eHo TMO/ITOTOBK
rpy0Oble omubKU HECKOJIbKO TO/ITOTOBKH.
oTKasza HerpyObIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuarorierocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ombok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC Pup
IIpogemoHc | Bce
ITposeMOHC | TPHUpPOBaHBI
TPUPOBaHbI | OCHOBHBIE
TPUPOBaHbl | BCe
BCE yMeHUSI. ITpozieMOHCTp
OCHOBHBIE OCHOBHBIe
OrcyTcTBHE OCHOBHBbIe PeliieHsl HPOBaHbI BCe
ITpu perennu yYMeHUSI. YMeHUSI.
MHMHHMMaJIbHBIX YMeHMUsI. BCe OCHOBHbIE
N CTaH/|apTHBIX PemieHs! PerrieHs! Bce
YMeHHH. PelileHbl Bce | OCHOBHbIE YMeHUsl.
3a7iau He THITOBBIE OCHOBHBIE
HeBo3mMo0XHOCTE OCHOBHBIE 3a/iauu C PetiieHs1 Bce
TIPOAEMOHCTPHP | 3ajauu C 3a/iauu C
OLIeHUTDb Hajnuue 3a7launl. OTAeNbHBIM | OCHOBHEIE
YMenus N OBaHb! HerpyObIMH | HerpyObIMU
yMeHHU BemonHens! | u 3ajiaunl.
OCHOBHbBIE omMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 33/laHUsI | HecyllecTB | BoIrnosiHeHbI
yMenus. imenu | BeimonHeHsl | BoimonHeHbl
OTKaza B IOJIHOM €HHBIMU BCe 3a/]aHus, B
MecTo rpyObie BCE BCe 3afIaHus
obyuatolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIINOKH 3aflaHus, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B o6beme, HO
d BBITIOJIHEH HeJloueToB
TIOJTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3aflaHyis B
HeJjoueTaMu
TIOTHOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelenun Nwmeetcsa ITpogemonc | IIpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaHZapTHBIX MMHMMaJIbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHBI | WPOBaH
HaBbIKOB. 3aau He bIii Habop 6a3oBble 6a3oBble HaBbIKU TBOPYECKUI
HeB03MO>XXHOCTb TIPOZ€MOHCTPUP | HABBIKOB HaBBIKW IIPY | HAaBBIKW [IPH | TIPH TOZIXO[, K
OL|eHWUTh HalMuKe | OBaHbI Oa3oBble | VIS pelIeHnn peleHnn perIeHn’ perIeHNIo
HaBBLIKOB HaBBIKW. VIMenu | pelieHUst CTaH[apTHB! | CTAHJAPTHBI | HeCTaH[ApT | HeCTaHJApTHEI
BCJIe/ICTBUE MecTo rpy0Obie CTaH/JapTHBI | X 3371y C x 3amau 6e3 | HBIX 337a4 | X 3a7jau
OTKasza oumbKu X 3a7lau C HEKOTOPBIM | OLIMOOK U 6e3
oOyuarolerocsi ot HEKOTOPbIM | U HeJJoueToB ommboK 1




u
OoTBeTa HeJjoueTaMu HeJI0YeTOB
HeJloueTaMu

Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHb NOJrOTOBKH

3a4YTeHO

NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afieHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi

OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».

OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»

XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».

yJoB/IeTBOpUTENb | Bce kommereHIy (W4acTé KOMIIeTeHLM), Ha ¢OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
O/iHa KoMIleTeHIMs1 COPMHUPOBaHa Ha YPOBHE «YOB/I€TBOPUTEILHO»

He 3a4YTeHO

HeyaoBierBopuTe | XOoTs ObI OffHA KOMITETeHIMsi CHOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEIHLHOY.
JIHO

TJI0XO0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘—IEHI/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX

OIl€eHUBAHUA:

5.3.1 TunoBble 3afanusa (omeHOUHOoe CpPeACTBO - KOHTpPO/IbHBIE BOMPOCHI) /A OLIEHKH

copmupoBanHocTu KomnereHuu [1K-1

1.
2.

Buibl KostebaTeTbHBIX MPOLIECCOB U CUCTEM.

OO6i1ee ypaBHeHHe TMHEHHBIX KOeOaTelbHBIX CCTEM C OZIHOMW CTeTeHblo0 cBOOO0/IbI. [Iprmepsl.
rlapaMeTphbl, XapaKTepHu3yIollye JMHelHble KosiebaTe/TbHble CUCTEMbI C OZJHOUM CTereHbI0
cB00OO/IbI, ypaBHEHUE [IBI)KEHHS], 3aKOH JIBHDKEHHUS.

. CB0oOO/IHBIE HE3aTYXAOI[He rapMOHUYEeCKHe Koyie0aHs TMHEHHOTO OCIUIISITOpa C O/IHOM

CTeTeHbI0 CBOOOBI: YPaBHEHHUE [IBIDKEHUS, 3aKOH JIBYKEHHs, aMIUTUTY1a, ha3a, HauaabHast
¢asa, yacToTa, poJib HauaJabHBIX yCI0BUM. [IprMepsl.

OHepreTryecKre COOTHOLIEHHS PU CBOOOHBIX He3aTyXaloIIUX TapMOHUYECKHX KOsleOaHUsIX
JIMHEMHOTO OCLIW/IIATOPA C O/IHOM CTeTieHbI0 CBOOOIbI. BRIBO/, ypaBHEHUST IB)KEHUS U3
3aKOHa COXpaHeHHs1 S3Hepruu. [Ipumepsl.

CBo0Oo/HbIe Ko/iebaHUst TMHEMHOTO OCIU/IIITOPA C OJHOM CTereHbo CBOOO/IbI: YpaBHEHME
JBYDKEHWs1, 3aKOH JBYKeHHs1, aMIUTUTY/1a, (ha3a, HauanbHas (a3a, COOCTBEHHAsI YacToTa,
KO3(pPULIMeHT 3aTyXaHHsl, POJib HauabHbIX YCIO0BUiA. [Iprmepsl.



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/l. YpaBHeHMe JWKOHaa.

Kputepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - KOHTPO/IbHBbIE BOIIPOCHI)



OueHka Kputepun onieHuBaHUs

YcnemHoe BBIIIO/THEHUE MpaKTU4YeCKUX BHAHHHﬁ, BbIJAHHBIX ITperioiaBaTesieM, BjaaJieHne
3aUTe€HO [IPOrpaMMHBLIM MaTe€pPHrd/IOM, ITIOHUMdHHE CYIIITHOCTHU PAaCCMATPHUBAEMBIX TIPOLI€CCOB 1 HBHEHHﬁ,
YMeHHe CaMOCTOATe/IbHO 0003HAUNTL TOUKU aKTUBHOT'O pOCTa HOBOI'O 3HAHMH.

HEBBIMOJTHeHKe MPAKTHUeCKHX 3a/laHui, BbIJAHHBIX TIPErojaBaresieM, rmojHoe HermoHuMaHme
He .

CMbIC/Ia TIPO6JIeM, He JOCTaTOYHO TI0JIHOE BJIaJieHre TePMUHOJIOTHEN, HeyMeHHe CaMOCTOSITETbHO
3aUTeHO

0003HauUThL MPOO/IEMHbIE CUTYaLIWH.

6. YueGHO-MeTOfMUeCKOEe M HH(OpMaLOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)
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[JomnonHuTtenbHas 1uTeparypa:

1. Bopa Makc. OcHoBb! ontuku / iep ¢ ann. C. H. bpeyca [u fp.] ; oz peg. I'. I1. MotyneBuu. - 2-e u3g.,
ucrp. - M. : Hayka, 1973. - 719 c. : un. - 5.10., 1 3K3.

2. ®eiinmaH Pruapp 1. deitnmaHoBckue nekiuu 1o ¢usrke = The Feynman Lectures on Physics : [nep.
c aHr/.]. [Bein.] 3. M3nyuenue. Bonubl. KBaHThl. - [2-e u3g.]. - M. : Mup, 1967. - 238 c. : un. - 1.17., 3
3K3.

ITporpammHoe obecrieueHue 1 IHTepHeT-pecypcChl (B COOTBETCTBUH C CO/iepKaHUeM JTUCIUITAHBI):

[TomerieHus /151 MpOBeJieHUsI 3aHATUN: JIEKLJMOHHOI'O TUIa, CEMUHAPCKOr0 THIA, TPYIIOBLIX U
VH/IMBU/yabHbIX KOHCY/IbTAlUM, TEKYIlero KOHTPOJIS ¥ IPOMe)KYTOUHOM aTTeCcTallly, a Takxe
TIOMeIL[eHHsI /I7Is1 XpaHeHHsI ¥ MPOHIaKTUUeCKOro 00C/TyKUBaHUsI 000pyJ0BaHUS U TTIOMELeHHs /1St
CaMOCTOATe/IbHOM paboThl 00YJaIOIIMXCsl, OCHAIleHHbIe KOMITBIOTEPHOM TeXHUKON C BO3MOXKHOCTBIO
TOIK/TFOUeHUs K ceTH "VIHTepHeT" 1 obecrieueHreM /IOCTyTa B 3IEKTPOHHYIO WH(MOPMALIMOHHO-
obpa3zoBarensHyto cpeny HHI'Y.

7. MaTepHa/IbHO-TeXHHYECKOe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)



YueOHble ayAUTOPUU [IIsI TIPOBeZIeHUs] YueOHBIX 3aHATHM, IMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOU
MPOrpaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[MTomerieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBercTBUM C TpeboBanmsvMu PI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(bI): 3aiiiieBa ExatepuHa ByiagumMupoBHa, KaHAWJAT PU3NKO-MaTeMaTHUeCKUX HayK
KartkoBa Mapust PusioBHa, KaHAUAT PU3NKO-MaTeMaTHUeCKUX HayK
MapsbiueB Muxaun Onerosud, KaHauaat GrU3nKo-MaTeMaTUUeCKUX HayK.

3aBeayroumii kKaeapoii: YynpyHos EBrenuii Bnagumuposuu, JOKTOp (pH3UKO-MaTeMaTUYeCKUX
HayK.

ITporpamMma ozo6peHa Ha 3acejaHuM MeToAnueckoi Komuccuu ot 09.01.2024, mpotokomn Ne 6/H.
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