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1 Mecro pucuuminnsl B ctpykrype OOII
Hucnunnuna «KonebaHus v BOJHBI, ONTHKA» OTHOCUTCS K 0a30BOM 4acTH SIBJIIETCS 00s13aTEIbHBIM
JUTSL OCBOCHHSI, TIpETOaeTcs Ha 2 Tory 00y4eHusl, B 4 cemecTpe.

Lenu ocBOeHUs MOIYJIS. TJIABHOM 1ENbI0 MUCIUTUTHHEI «Kosie0aHus U BOJHBI, ONITUKAY SIBISICTCS
co3nanue (pyHIaMeHTaIbHOM 0a3bl 3HAHUN O SBJICHMSIX, 3aKOHAX, MOHATUSX TEOPUU KoJeOaHUU U
BOJIH, M3BECTHBIX U MPUHATHIX B HACTOSAIINI MOMeHT. Jluctuminaa «KonebaHus 1 BOJHBD) SBISICTCS
0a30if, Ha OCHOBE KOTOpPOM B JaJbHEWIIEM MOXHO pa3BUBaTh Oojiee yriayOleHHOe U
JIETATU3UPOBAHHOE U3YYEHUE MEXaHUKH, TEPMOJAMHAMHUKHU, JIEKTPOJIUHAMUKH, JIEKTPOJINHAMUKH,
ONTHKH, aTOMHOW W SJIEPHON (M3MKK B paMKax [HKJIA KYpPCOB IO TEOPETHUYECKOW (H3UKe U
CHEIMAIM3UPOBAHHBIX KypcoB. JlJis yCBOEHHsS JAaHHOTO Kypca HEOOXOJUMO 3HAHHUE OCHOBHBIX
(U3HYECKUX 3aKOHOB U SIBJICHUN B 00bEME MIKOJILHOTO Kypca (PM3HKHU U TUCHUIUIHH « MeXaHHuKay,
«Tepmonunamuka u MoJeKkysgpHas Guznka», « JNEKTPUUECTBO U MATHETH3IM.

2. Ilnanupyemble pe3yJibTaThl 00yYeHHs 1O JUCUUILUIMHE, COOTHECEHHbIE ¢ MJAHUPYeMbIMU
pe3y/ibTaTaMH 0CBOEHHS 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIIETEHIIMSIMU BbINYCKHUKOB)

dopmupyemble IInanupyemMsble pe3yJbTaThl 00y4eHus no aucuuninne | HaummenoBanue OLIEHOYHOT0
KOMIIETCeHIIUH (Moayn110), B  COOTBETCTBMH ¢  HHIMKATOPOM | CpeACTBa
(xom, coxepkaHWe | AOCTHKEHHS KOMIETeHIHH
KOMIICTCHIIHN ) Hupuxatop nocrukennst | PesyabraTsl 00ydyeHus Hdas Jost
KOMIICTCeHIIUH 10 M CUMILIMHE TeKyIIero | NMpoMexKyTOYHOM
(xom, cofiepKaHue KOHTPOJISAL | aTTecTAlUHU
HHAUKATOpa) ycnesaem
0oCTH
OIIK-1: Cnocoben OIIK-1.1: 3naem 3nams. ¢ynoamenmanvhuvle | Koanoxeuym
ucnoav3o8antsv ¢yH()(lM€Hmaﬂbel€ 3AKOHbL 3aKOHbL  Meopuu xonebanuli u KOHmpOJle )
NONOXHCEHUS, 3AKOHBL U | BPUPOObLL U OCHOBHbLE Ixzamen:
60/IH as paboma

MemoObl eCmMecmeeHHbIX
HAYK U mamemamuxu

Qusuyeckue u
MAMEMAMuYecKue 3aKoHbl

Ymemo: pewiams 3a0auu

Koumponvuvie

5 5 60MPOCHL
VI petenii 3a0at4 OIIK-1.2: Ymeem npumensimo | pesmenvnocmu na ocnose Badanus
UHIICEHEPHOL Qusuuecxue dyno
npuMeHeHUs QyHOaMeHMANbHbIX
OeamenbHocmu 3aKOHbL U MameMamuieckue P 4
Memodsl O 3aKOHO8 Mmeopul KoieOanutl u
peutenus 3a0ay BOJIH
meopemuuecko2o u
P Bnaoemy: nasvikamu
NPUKIAOHO20 XapaKmepa
NpUMEHEHUs 3aKOHO8 Mmeopull
OIIK-1.3: Bnaoeem nasvikamu |"™P P
UCNONL30BAHUS KOIeOaHUll U 80IH O/ peuleHus.
SHanuil Gusuru u 3a0ay npogeccuonanvroi
MAMeMAMuKY npu peweHuu 5
NPAKMUYECcKUx 3a0a eAmenbHocmu
meopemuuecko2o u
NPUKIAOHO20 Xapakmepa
OIIK-2: Cnocoben OIIK-2.1. Haxooum u [3uams ocnognvie memoovt u | Konnoksuym | Dxzamen:
CAMOCMOAMENLHO KpumuuecKu ananusupyem |cpedcmea npoeedenus Konmponvhoie
nposooums
unghopmayuio, HeOOXOOUMYIO |IKCHEPUMEHMATLHBIX 80NPOCHL

IKCHEPUMEHMATIbHbIE
UCCIeO008AHUSA U

onsl  pewleHusi NoCMagieHHoU

UCCEO08AHULL C UCNOIb308AHUEM

ucnonvsoeams 3a0ayu. meopuu Koiebanuti u oaH
OCHOGHbLE NpUEeMbL

P OIIK-2.2.  Paccmampusaem |Ymemw svibupams cnocobul u
obpabomku u
npedcmasnenus 603MOJICHbIE sapuanmel |cpedcmea usmepeHui 6 meopuu

NOJIY4YEeHHbIX OaHHBIX

peulenus 3a0ayu, OYeHusas ux
00CmouHcmaea u HedoCmamxu
OIIK-2.3.

pamkax nocmasieHHou yenu

Dopmynupyem 6
npoexma COBOKYNHOCb

83AUMOCEA3AHHbIX 361()61‘{,

Konebanuil u 60aH
Bnaoemo cnocobamu
obpabomku U npedcmagneHus

nOJIYYEeHHbLX OQHHbIX U OYEHKU




o6ecnequ6a10u4ux ee

docmudiceHue
OIlIK-2.4. Onpedensem
odcudaemvle pe3yiomamsl

Ppewiens 8bl0eeHHbIX 3a0ay
OIlIK-2.5. 3naem ocHosHble
Memooul u cpeocmea
npoeedeHs:

OKCnepumeHmaibHblx

uccneoosanutl, cucmembl
cmanoapmusayuu u
cepmughuxayuu

OIlIK-2.6. Ymeem ewvibupamo
cnocodul u cpeocmea

usmMepeHuti U - NPOBOOUMDb
9KCHepUMEHMATIbHbIE

UCCIe008aHUs

3. CTpyKTypa M cojiep:KaHue TUCIUIIHHBI

3.1 TpynoeMKoCTh THCHUILIHHBI

ouHast
O0mas TpyA0eMKOCTh, 3.€. 4
YacoB no yyedOHOMY IUIAHY 144

B TOM YHCIIe

ayIMTOPHBIE 3aHATHUSI (KOHTaKTHas padoTa):

- 3AaHATHSA JEKIMOHHOI0 THIIA 48

- 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYeCKUe 3aHATHUS / 1a0opaTOpHble padoThI) 32

- KCP 2
caMocTosiITeIbHasi padoTa 26
IMpome:xyTouHasi aTTecTanus 36

IK3aM€EH




CO,Z[Gp)KaHI/IC JUCHUITIINHBI «Konebanus u BOJIHBI, OIITUKA»

HaumeHnoBaHue un KpaTkoe B Tom uncie
CoacpkaHUE PAINECIOB H TEM KonTakTHas pagora (padora Bo |
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CB00OOIHBIE KOJIEOAHUS CUCTEM C OIHOI 7 3 2 - 5 2
CTETIEHBIO CBOOO/IBI.
BreinyxneHnbie KoneOaHusl. 7 3 2 — 5 2
[TonsiTHE O HEMIMHEWHBIX KOJICOAHUSX. 7 3 2 — 5 2
KounebarenbpHbIe CHCTEMBI C IBYMS 7 3 2 - 5 2
CTEHEeHSIMH CBOOO/IBI.
DNIeKTpOMarHuTHBIE KoJieOaHust 9 4 3 — 7 2
Bonnbl. YpaBHeHue Oeryiieii BOJHBI 8 4 2 — 6 2
Bonnsl B ynpyrux cpenax 9 4 3 — 7 2
ONEKTPOMAarHUTHbHIE BOJHBI 9 4 3 — 7 2
HNHuTtepdepenius BoaH 8 4 2 - 6 2
Judpakius BoIH 8 4 2 — 6 2
Hucnepcus ceera 7 3 2 - 5 2
ITonspusanus csera 8 3 3 — 6 2
OnTHKa aHU30TPOIHBIX CPEJL 6 3 2 — 5 1
Knaccuueckue moaenu u3iydeHus cBeTa 6 3 2 — 5 1
B T1.4. Teky1muii KOHTPOJIb 23
[IpomexyTouHas aTTectanus — 3k3aMeH (36 yacos)

Cozlepmalme pa3aejaoB IUMCHUINIIHHBI «Konedanus u BOJIHBI, OIITUKA

1. CBobGonHble KOJIEOAHWS CHUCTEM C OJHOW CTENMEeHbI0 CBOOOIBI. ['apMoHHMuUeckue KoseOaHus.

Crnoxenue rapmoHnyeckux koneOanuii. durypsl Jluccaxy. buenus. 3atyxaromue konedaHus.
Bpewms 3aryxanus. Jlorapudpmudeckuil 1eKpeMeHT 3aTyXaHusl.

Brinyxiennble konebanusd. [Iporecc ycranoBnenus konebanuii. Pesonanc. [Tapamerpuueckoe
BO30YKIeHUe KoJieOaHui. ABTOKOJIEOaHMUS.

KonebarenbHble CHCTEMBI C JIByMs cTeneHsMHu cBoOonbl. HopmanbHble konebanus (MOIbl) U
HOpMaJbHbIE YaCTOTHI.

DneKkTpoMarHuTHele Kosebanus. KBazucraumonapusie nmossi. Kpurepuu kBa3ucTainoOHapHOCTH.
[Tepexonnbie nporeccol B LC 1 RC nensix. Konebarensubiit koHTYyp. COOCTBEHHBIE KOJeOaHUs
B KOHType. YpaBHEHHE T'apMOHUYECKHX KoJieOaHui. DHeprus KojaeOaTeNbHOro KOHTYpa.
KonebartenbHblit KOHTYp C 3aryxaHueM. Bpems 3aryxanus. Jlorapupmudeckuili AeKpeMeHT
3aryxaHus. JloOpoTHOCTh KOHTypa. BbIHyX/eHHbIe KojeOaHHs B KoseOaTeIbHOM KOHTYpE.
Pe3onancHble KpuBbIe KojebaTeabHOro KoHtypa. lllupuna pe3oHaHcHOI KpUBOW U €€ CBS3b C
JTOOPOTHOCTBIO KOHTYpa. YCTaHOBJIGHHE BBIHYXJIEHHBIX KoseOaHuid. CBsi3aHHBIE KOHTYpA.
[Tapunaneubie yactoThl. HopmanbHble Koie6anust (MOJIbI) U UX YaCTOTHI.

IlepeMeHHbIN cuHycouanbHbll TOK. KBaszucrauuoHapHble TOKH. MeETOIbl KOMIUIEKCHBIX
aMIUINTYJ U BEKTOPHBIX AuarpamMMm. AKTHBHOE, EMKOCTHOE M MHIYKTMBHOE COIIPOTHUBIICHUS.
3akon Oma s 1ienel mepeMeHHoro Toka. 3akoHbl Kupxroda mis meneil mepeMeHHOro TOKa.




10.

11

12

13.

14.

O¢¢dexkTuBHBIE 3HaueHHsT TOKOB M HampsbkeHuil. Tpancdopmarop. Koadduument
tpanchopmaruu. Ponb cepneunuka. Beicokoyactornbie Toku. CkuH-3¢dext. Tommmuua CkuH-
CJI04.

Boanbl. YpaBHenue Oeryineit BonHbl. [[nvHA BOMHBI, nepuoa KosieOaHuid, pa3za U CKOPOCTh
BOJIHBL. berymue BoiHbI. [IpogonbHbIe U ONEpeYHbIe BOJHBL Y paBHEHHE OCTyIIei BOTHBI.
Boanbel B ynpyrux cpenax. BomHbl cmemnieHuit, ckopoctel, nedopmanuii ¥ HampsoKEHUU.
BosiHoBoe ypaBHeHue. BoyiHbl B cTpyHe. YHOpyrue BOJHBI B CTEp:KHE. BoyiHBI B rasax u
KUIKOCTAX. BbIpaxkeHuss s CKOpoCTEd BOJIH uepe3 mapamerpbl cpenpl. OTpaxkeHue u
npenaomieHue BosiH. OCHOBHBIE Cllyyad TpaHMYHBIX ycinoBuil. Matepdepenuus BoaH. Ctosune
BoiHbL. [loTok »Heprum B Oerymed BosHe. Bekrop VYMoBa. DJIeMEHTBHl aKyCTHKHU.
WuTencuBHOCT, M TeMOp 3ByKa. YIbTpa3ByK. [IBMKeHHE €O CBEPX3BYKOBOW CKOPOCTHIO.
VY napusie BoaHbL. DddexT Jlomaepa.

OJEKTPOMAarHUTHHIE BOJIHBI. BOIHOBOE ypaBHEHHE JUIsl JIEKTPOMArHUTHBIX BOJIH B BaKyyMe.
CKopocTh pacipoCTpaHEHHUs 3JIEKTPOMATrHUTHBIX BOJIH. [lomepeyHoCTh 371€KTPOMAarHUTHBIX
BoJH. Bekrop VYmoBa-lloiiHTHHIa. 3aKOH COXpaHEHHUs SHEPrUU SJIEKTPOMArHUTHOTO IOJIA.
Bubparop I'epua. U3nyuenue snexkTpoMaraHuTHbIX BoJiH. JlaBnenue csera. OnbiThlJIeOenesa.
Jucnepcus cBera. Mukpockonuueckass KapTHHA paclpOCTPaHEHHMs CBETa B BELIECTBE.
JIunelnplii ontuueckuil ocumwiuiATop. Kiaccuueckass 3JI€KTpOHHAs TEOpHsl JIUCIIEPCHUU.
3aBUCUMOCTD IOKa3aTesiell MpeIoMIIEHUs] U MOTJIOUIEHUsI OT 4acToThl. Pa3oBasi U TpyINIoBas
CKOpOCTH, HX cooTHomieHus (dopmynsl Penes). HopmanbHas U aHOManbHas AUCIIEPCHH
IoKasaresei npenomieHus. JucnepcrnoHHoOe paciibiBaHHE BOJHOBBIX HakeToB. [lormomenue
cBeta. 3akoH byrepa-JlamOepra-bapa. OcoGeHHOCTH pacmpoCTpaHEHHUs CBEeTa B MeTalllax.
Kputnueckast yactora. OTpaxkeHue cBeTa IOBEPXHOCTHIO METalLa.

Honspuszanus cBera. JIMHENHHO-, UUPKYJISPHO-, AIUIMNTUYECKU-TIOJISIPU30BAHHBIA  CBET.
MatemaTuueckoe OIucaHue cocTOosiHUS noispuszanuu. [lomspuzanys ecTecCTBEHHOrO CBETa.
OnTHyeckue SBJICHMS Ha TPAaHULE pa3fiella U30TPOIHBIX IUIIEKTpUKOB. DopMyibl PpeHens.
[Tonspuszanusa OTpaX€HHOM M TNPEIOMIICHHOW BOJIH. Yron bprocrepa. SIBieHune noyiHOTrO
BHYTPEHHEI0 OTPAKEHUSI CBETA U €0 IPUMEHEHHUE.

WUnrtepdepenuus  BoaH. MHTepdepeHuuss MoHOXpomaTWyecKuX BoOJIH. HMHTepdepeHuus
KBa3UMOHOXPOMAaTHYECKUX BOJH. DOyHKIUS BUAHOCTH [UIsl CBETOBBIX BOJH. (OCHOBHBIE
uHTephEepeHIMOHHbIE cXeMbl. MHTeppepeHIIMOHHbIE CXEMBI: JEJICHHEM BOJIHOBOTO (h)pOHTA
(cxema IOwra), nemenuem amruuTyabl (Ounpuzma @DpeHens, MOJOCH PAaBHOW TONIIUHBI U
paBHoro HakiioHa). HWHtepdepomerp MaiikenbcoHa. KorepeHTHOCTb CBETOBBIX BOJIH.
Bpemennas korepeHTHOCcTb. Bpemsa u jumHa korepeHTHOcTH. llomstne o @ypsbe-
cnektpockonuu. [IpoctpancTBenHas korepeHtHoCTh. MHTEpdepomerp FOHra.

Hudpakuus Bond. [Tpunmun ['oiirenca-Openens. CxanspHas Teopust Kupxroda. [Ipumenenne
BEKTOPHBIX JMarpamMM s aHauu3a JUPaKIUOHHBIX KapTHH. Judpakuus Ha KpyrioMm
orBepcTUM U dkpaHe. 3oHbl Dpenend. 3oHHble MIACTHHKU. Jludpaknus Ha Kparo
nonybeckoneyHoro skpaHa. Croupans Kapuio. bmikHsAs W JganbHAS 30HB JU(PAKIMM.
Hudpakuuonnas amuHa. Judpakuus B nansHel 30He (OpayHrodepa). YrinoBoi criektp. CBs3b
IIMPHUHBI YTJIOBOTO CIIEKTpa ¢ pa3mepamu oTBepcTus. udpakius dpayHrodepa Ha mmenu, Ha
NPsIMOYTOJIbHOM ~ OTBEPCTHHM, Ha KPYIJIOM OTBEPCTHH. AMIUIUTYIHbIE U (a3oBbIe
IU(QPaKIUOHHBIE PEIIETKH.

OnTHKa aHW30TPOMHBIX cpell. PacmpocTpaHeHue CBETOBBIX BOJIH B aHU30TPOMHBIX CpeAax:
DKcrepUMeHTalbHbIE (DAaKThI ¥ JIEMEHTHI TEOPUU. Y paBHEHHE BOJHOBBIX HOpMaielt Dpenens.
@da3zoBag U JsyuyeBasg CKOpocTH. OJIHOOCHBIE W JIBYXOCHBIE KpHCTAJIBL. /[BOIMHOE
JydyenpenomiieHue cBera. KadecTBEHHBIN aHanM3 paclpOCTPAHEHUs CBETa C  IOMOIIBIO
noctpoenus ['roirenca. Untepdepenius nonsipuzoBanHbIX BoIH. [lonspusanuonnbie mpuOopsl,
YETBEPTHBOJIHOBBIE UM IIOJYBOJHOBBIE IUIACTUHKM. IlomydyeHume M aHamm3 AIIMOTHYECKU
MOJISIPU30BAHHOTO CBETA.

Knaccuueckne moznenu msiaydeHus cBera. Kiaccuueckas MOJAENb 3aTyXaroLEro AMIOIBHOTO
ocumsuisitopa. OneHka BpeMeHu 3atyxanus. JlopeHuesa ¢popMa U MUPUHA JTUHUU W3ITyYEHUS.
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PN AW

EcrecTBeHHas MMpHHA JTUHUU U3TydeHus. M3myueHne ancamOuis CTaTUCTHYECKN He3aBUCHMBbIX
ocuwuiaTopoB. TersoBoe wuziydeHue. M3nydarenabHass W MOTJIOIIATENbHAs CIHOCOOHOCTh
BemiecTBa. Mozens abcomoTHo uepHoro Tena. 3akoH Credana-bonbiivana, hopMyia cMeeHHS
Bun. ®opmyina Panes-/xunca. OrpaHU4eHHOCTh KJIACCUYECKON TEOPUHN U3TyYCHUS. DIIEMEHThI
KBaHTOBOU Teopuu usinydeHus. Popmyna [lnanka.

OO0pa3oBaTe/ibHbIE TEXHOJIOTHH

YUrenune NeKIHii;

COTPOBOXKIACHHE JICKITUI HAIMMCAHUEM U BBIBOJOM (HOPMYII, TOCTPOCHUEM TpahUKOB,
M300paKeHNEeM PUCYHKOB Ha JIOCKE;

METO/IMKA «BOMPOCKHI U OTBETHIY;

BBITNIOJTHEHHE MMPAKTUUYECKOTO 3a/1aHus y JOCKH;

WHAUBUIyaIbHAS paboTa Hal MPAaKTUYECKUM 3a]JaHHEM;

paboTa B mapax HaJ| IPaKTUYECKUM 3aJaHHEM;

paboTa B MaJbIX TPYIIax HaJl MPAKTHUYECKUM 33JJaHUEM;

METOJMKA «MO3TOBOU LITYPM.

5. Y4eOHO-MeTOoAMYECKOE 00ecIIeYeHHe CAMOCTOATEeIbHOM PadoThI CTYACHTOB.

CamocrosiTenbHas padoTa CTYJIEHTOB MPEyCMaTPUBAET BHIIIOJIHEHUE JOMAIIHUX 3aJaHuM,

pelieHue 3a1a4, N3y4eHue peKOMEHI0BAHHOW JIMTEPATyphl U MOATOTOBKY K 3a4yeTaM M 3K3aMEHaM.
O1eHOYHBIC CPEICTBA JIJISI KOHTPOJIS TEKYIIEH YCIEeBaeMOCTH BKITIOYAIOT B ¢€0sl YCTHBIM OMPOC Ha
MPAKTUYECKUX 3aHATHUSAX, B IPOLIECCE JIEKIHNM, aKTUBHOCTh B OOCYKJICHUU KaueCTBEHHBIX BOIIPOCOB.
Jst KOHTpOJISI TPOMEKYTOUHOM aTTeCTAllMKM IO WTOTaM OCBOCHUS nucuuIiuiuHbl «Konebanus u
BOJIHBI, OIITUKa» UCIOJIb3YIOTCSI BOIIPOCHI 33J]a4M 10 HUKEIIPUBEAECHHBIM TEMaM.

Bonpoce! 118 KOHTPOJIS.

1.
2.

10.

Bunap! konebaTenbHbIX MPOLIECCOB U CUCTEM.

OO6miee ypaBHEHHE JIMHEHHBIX KOJIEOATEIHHBIX CHUCTEM C OJIHOM CTEMEHbI0 CBOOOJBI.
[Tpumepsl. mapaMeTpbl, XapaKTepU3YIOIUE TUHEHHbIE KolebaTeIbHble CHCTEMBI C OJHOU
CTETIEHBIO CBOOO/IbI, YpaBHEHHUE JBM)KCHUS, 3aKOH JIBUKCHHUS.

CB00o1HBIEC HE3aTyXalOUIMe TAPMOHHUYECKUE KOJIeOaHUs IMHEHHOT0 OCLMIIIATOPA C OTHOM
CTETIEHBIO CBOOOJBI: ypaBHEHHE JMBIDKEHHS, 3aKOH JBIDKEHHsS, aMIUTUTyHa, (¢asa,
HavanpHas ¢aza, 4acToTa, pojb HAYANbHBIX yCIOBUH. [IpuMepsi.

DHepreTYeckrue COOTHOIICHHSI TPH CBOOOJHBIX HE3aTYXaloNMX TapMOHHYECKHX
KoJIEOaHUAX JTMHEWHOrO OCLWIIATOPA C OJHOW CTeNeHbIo cBOOObI. BBIBOJ ypaBHEHUsS
JBYDKEHUS M3 3aKOHA COXpaHEHUs sHepruu. [Ipumepsr.

CBo0oiHbIE KOJIEOaHUS TMHEHHOTO OCHMIIIISATOPA C OJJHON CTENEHbIO CBOOO/IbI: ypaBHEHHE
JBIKEHUS, 3aKOH JBMIKEHUS, aMIUTMTyAa, (a3za, HadanbHas (a3a, CoOOCTBEHHAs 4acToOTa,
K03 (UILIMEHT 3aTyXaHUs, POJb HaUYaIbHBIX YCIOBUU. [IpuMepsi.

XapakTepUCTUKU 3aTyXaroluX KoneOaHuil: KoOOQPUIMEHT 3aTyXaHusl, JTOTapuPpMUUECKHU
JIEKPEMEHT 3aTyXaHus, J00poTHOCTh. OnpeneneHus 1 pU3NIECKUil CMBICI.

dazoBasi MIOCKOCTh, (a3oBas TpaekTopus. CrnocoObl MPeICTaBICHHUS TApMOHHYECKHX
Koje0aHuii: METOJ] BEKTOPHBIX JUarpamm, MeTOJl KOMIUIEKCHBIX aMIUIUTyA. dusndeckuii
CMBICJI MHUMOMW YaCTOTBHI.

BrinyxaeHHbIe KoOJeOaHUST TOA JEHCTBHEM TrapMOHHMYecKou cuiibl. OOrmee perieHue
HEOJIHOPOJHOTO ypaBHEHUS. AMIUINTY1a U (a3a BBIHYKICHHBIX KOJICOaHHA.

Pe3onancnas kpuBasg. IloHsATuS pe3oHaHCA, PE30HAHCHOW YAaCTOThI, MOIYLIIMPUHBI
pEe30HaHCHOW KpuBOW. JIBa mpaBuia MOCTPOEHUSI PE30HAHCHBIX KPUBBIX JUISI MEIJIEHHBIX
koseOanuii. da3oBast KpuBas.

[lepexoaHble MPOLIECCHI: PEIICHHE YPaBHEHHS BBIHYKICHHBIX KOJICOaHUH TOJ ACHCTBUEM
FapMOHHYECKOHN CHIIBI C YYETOM MEPEXOIHBIX MPOILIECCOB, BPEMsl yCTaHOBIIEHU. BrusHue
TOOPOTHOCTH CHCTEMBI Ha MPOIECCHl YCTAHOBIICHUS.
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[IpuHnun paguocssa3u. BpeMeHHOU TOAXO0 K aHAIU3y CUTHAJIA.

BriHyX)aeHHBIE KOJieOaHUST MO JCHCTBHEM HErapMOHHMYECKOW Cuibl. CHeKTpalbHBIN
MOJIXO/ K aHAJIU3Y CUTHAJA: IPUHIUI CIIEKTPAIbHOTO aHau3a, psag Pypee, KodppuuueHt
repeaaydn, CleKTpaJbHbIE TUarpaMMBl.

[IInprHa criekTpanbHOM KpUBOM. KpuTepuii ONITUMAaIbHOTO IIpUEMa Ha SI3bIKE CIIEKTPOB.
KonebarenbHble cucTeMbl ¢ AByMs creneHsMu cBoOoxabl. [Ipumepst. Tlonarus crenenu
CBOOOJBI, MApUUAIBHBIX  CHUCT€M, HOpPMaJlbHBIX  Konebanuil.  OOmmii  BHJ
nuddepeHINaTbHBIX YPaBHEHUN, OMUCHIBAIOLINX KOJICOAHUS CUCTEMBI C ABYMsI CTETICHSIMU
cB000BI. MeTon pelieHusl.

Pemenne nuddepeHnnanbHbIX ypaBHEHUH, OMUCHIBAIOIIUX KOJIEOAHUS CUCTEMBI C ABYMS
CTeTeHsIMH CBOOO/IbI Ha IPUMEPE JIBYX K0JIeOaTeIbHBIX KOHTYPOB C MHIyKTHBHOH CBS3BIO.
Ponw navaneneix yenouit. Koaddunment pacnpeneneHus.

KBasucranuonapusie TOku. MneanbHoe CONPOTUBIICHUE, UACAIBHAS €MKOCTb, HI€albHAas
WHAYKTUBHOCTh. 3akoHel Oma u Kupxroda misi MrHOBEHHBIX 3HA4CHHH TOKOB H
HanpsbkeHui. [Tpumep npuMeHeHus 3aKOHOB ISl pacyeTa 3JIEKTPUUECKUX CXEM.
Nmnenanc. KommnekcHbiil uMIie1anc. AKTUBHOE U PEAKTUBHOE CONPOTUBIICHHUS.
JIByxnomtocHUKHU. VIMIleaHChl OCHOBHBIX JIBYXIIOJIFOCHUKOB.

3akonbl Oma u Kupxroda ans rapMOHMYECKHX TOKOB U HANPsbKeHUH. MTHOBEHHBIE TOKU
Y HaIPsDKEHMS MPU MIOCIIEI0BATEIbHOM U NApAIIEIbHOM COCIMHEHUH JBYXIIOJIOCHUKOB.
[Ipumep npuMeHEHUs 3aKOHOB JIJIsl pacueTa Lenel MepeMEeHHOT0 TOKa.

3akonsl Oma u Kupxroda s rapMOHMYECKHMX TOKOB M HampspkeHUil. KoMrutekcHebii
MMIIEJIaHC TTOCJIEI0BATENBHOIO U NapajuieIbHOTO COEIMHEHHUS IBYXITOIIOCHUKOB. [ Ipumep
IIPUMEHEHHUs 3aKOHOB I pacyeTa LeNeil IEpeMEHHOr0 TOKA.

Pacyer mocnemoBaTenbHOTO  KOJeOAaTENbHOTO  KOHTypa. Pe3oHaHCHbIE  KpPUBBIE
KOJIeOaTeIbHOTO KOHTYpa.

YetsipexnomocHukH. KommuiekcHpli koapuunent nepenaun. AUX, ®UX. [Ipumenenus
YETBIPEXIIOJIIOCHUKOB. [IprMepsl cxem.

[TocnenoBarenbHbIN KoeOaTEIbHBIN KOHTYP Kak yeThlpexnonocHuK. AUX, OYUYX.
dazoBpamarenu. Materpupytoias u auddepeHuupyromas HenoyKky.

Pabota B nenu nepemenHoro Toka. [loHsaTre MTHOBEHHOM MOIIIHOCTH. DU3UYECKHUIT CMBICII.
MrHoBeHHass MOITHOCTh B LIEMH TAPMOHUYECKOTO TOKA.

[Tonsitue cpenneit MomHocTH. Pusznueckuii cmpicia. CpenHsss MOIIHOCTh B IIEMH
rapMoHM4Yeckoro Toka. CpeaHssi MOIIHOCTb, BBIICIAIOINAACA HAa  OCHOBHBIX
JBYXITIOJIFOCHUKaX. AKTUBHBIE U PEaKTHUBHBIE AyieMeHThI. [Ipobiiema cose.

OddexTuBHbli Tok U dhdhekTruBHOE HanpsoKkeHue. PU3NYecKuil cMbICI. BeipaxeHus s
s dexTuBHOr0 TOKa M dPPEKTUBHOTO HAMPSDKEHHS B CIydae TapMOHUYECKUX TOKOB U
HaIpsHKEHUN.

Bripaxenue mis cpeHeil MOITHOCTA B KOMIUIEKCHOUW dopme. AKTUBHAs, peaKTUBHAS U
IIOJIHAs! MOIMHOCTU. PU3NYECKUN CMBICIL.

MrHoOBEHHEIE U CpCAHUC 3HAUCHUSA 3Heprm71 QJICKTPUYICCKOTO ITOJII KOHACHCATOPA B LICIIN
rapMOHHUYCCKOro TOKa. MrHoOBEHHEIE U Cp€AHUEC 3HAYCHUIA 3Heprm71 MAar"duTHOI'O IIOJIA
KaTylIKU B OCTIM F'ApMOHHUYCCKOI'0 TOKA.

Bousna. YpaBHenue BosiHbl. BOJIHOBOI BEKTOp, BOJTHOBOE ynciio. Pa3oBasi CKOPOCTh
BOJIHBI.

®ponT BoHBL. BomHOBOM BekTop. [Imockue. munuHaApruyeckne, chepruiecKre BOTHBI.
CxkansipHble U BEKTOpHBIE BOJIHEI. [lonsipu3aiiust BOJH.

Dddext [Jomnepa it akyCTHIECKUX BOJIH.

BonHoBoe ypaBHEHHE.

Crosiune BONHBI. DHEPIus CTOSYNX BOJIH. ¥Y3JIbI U TyYHOCTH.

BoHoBOE ypaBHEHHME TPOIOJIBHBIX BOJIH B TOHKOM CTEpKHE. BoiHOBOE COnpoTHUBIIEHUE.
®da3oBasi CKOPOCTh YNPYTroil BOJHBI.

OObeMHas TUIOTHOCTH SHEPTUU YIIPYTOi BOJIHBI B TOHKOM CTEpIKHE.
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[Torok 3neprun ynpyroii BosHbl. Bektop YMoBa. IHTEHCUBHOCTH BOJIHBI.

BonHoBOe ypaBHEeHUE ynpyroil BOJIHBI B ra3e (aKycTU4eckue BoJaHbl). BonHoBoe
COIPOTHUBIICHNE aKyCTUYECKON BOIHBI. Pa30Bast CKOPOCTh aKyCTUYECKOM BOJIHBI.
CKopoCTh 3ByKa B BO31IyX€e (MPUOIMIKEHUSI U30TEPMUUYECKON U auadaTHIecKoil aTMocQephl).
OHeprus akyCTUYECKHUX BOJIH.

BonHOBOE ypaBHEHHE NTONIEPEYHBIX YIPYTHX BOJIH B CTPYHE.

OtpaxkeHue U NpeIoMIIEHNE YIIPYTUX BOJIH Ha IPAaHULE IBYX cpell. | paHUuHbIE yCII0BUS.
KoadduurenTs! oTpaxeHnus U MPOX0xKICHHSL.

Pemenuie BOJTHOBOTrO ypaBHEHUS IPOAOJIbHBIX BOJIH B TOHKOM cTep:kHe. HopManbHbie
(coOcTBEeHHBIC) KOJIEOAHMS YIIPYTUX CPEI.

Pemenuie BOJTHOBOTrO ypaBHEHUS IONIEPEUHBIX YIIPYTUX BOJIH B CTpYHE. I'paHUuHbIE
ycnoBust. OGepTOHBI.

HMucnepcus. I'pynnoas ckopocts BoiH. @opmyita Panes.

BonnoBoe ypaBHeHUE 17151 CBOOOIHBIX JIEKTPOMATrHUTHBIX BOJIH.

Perienue BOJIHOBOrO ypaBHEHHMS JUIsl CBOOOJHBIX 3JEKTPOMArHUTHBIX BOJIH. YpaBHEHHE
JJIEKTPOMAarHUTHOM BOJIHBI. BOJHOBOE CONPOTUBIIEHHE 3JIEKTPOMAarHUTHOM BOJIHBI,
(a3oBast CKOpPOCTb, IOKA3aTENb MIPETOMIICHUS.

[Tongpuzanus 3J1€eKTPOMAarHUTHBIX BOJH. [IIIOCKOCTE NOIIpU3anuy 3J€KTPOMarHuTHON
BOJIHBI. 3akoH Maitoca. CTeneHp Noisipu3alvy AEKTPOMarHuTHIX BOJIH.

OHeprus eKTpoMarHuTHeIX BoJH. Bexrop Iloiintunra. Teopema IloliHnTuHra.

[lkana 31€KTPOMarHUTHBIX BOJIH.

OtpaxkeHHMEe M NPEJOMIICHUE DSJIEKTPOMAarHUTHBIX BOJH. ['paHWYHBIE YyCIOBHA Ul
BOJIHOBBIX BEKTOPOB W aMIUIUTYJ. AMIUTUTYAHbIE KOI(D(UIMEHTH OTpaXXeHHus U
npoxoxaeHus. HrerpanbHbie KO3QQUIUEHTH! OTPaXKEHUs U TPOXOXKICHUS.

SBnenune bprocrepa. Yroa bprocrepa.

[TonHOE BHYTpEHHEE OTpaKEHHE.

WuTepdepenius ckanspHbix BoiH. UHTepdepeHonHblil uieH. MHTrepdepenums
IUIOCKHX U c(pepruiIecKrX BOJIH.

WnTepdepeHius  31eKTpOMarHuTHeIX  BosH.  MHTepdepeHumonHas cxema FOHra.
WNuTtepdepennimonHas kapTuHa Ha OOJIBLIOM pPAcCTOSHUU. OHEPrusi UHTEp(EpPEeHIH.
Koopannatsl MmakcuMymoB. Hucio nosoc uHTepepeHunu. BugHocTs.

MeTtop1 HaOmo1eHNs UHTEP()EPEHITMOHHBIX KAPTHH: MOJIOCHl PAaBHOTO HAKJIOHA.
BnusiHue HEeMOHOXPOMATUYHOCTH CBETAa HA MHTEP()EPEHLIMOHHYIO KAPTHHY.

MeTtoapl HaOM01eHNs UHTEP(EPEHIIMOHHBIX KaPTHUH: [10JIOCHI PABHON TOJIIIMHBI.
BnusiHue HEeMOHOXPOMATUYHOCTH CBETa HAa MHTEP(EPEHLIMOHHYIO KAPTHUHY.

Metoapl HaOmoneHus uaTepdepeHonHbIX kKapTuH: Konbiia HetoToHa. Bausiaue
HEMOHOXPOMAaTUYHOCTH CBETa HAa MHTEP(EPEHLINOHHYIO KapTHHY .

MeTtoasl HaOmoneHNs HHTeP(EPEHIIMOHHBIX KapTHH: 3epkaio Jlnoina. Biusuaue
HEMOHOXPOMATUYHOCTH CBETa HAa MHTEP(PEPEHIIMOHHYIO KApTHHY .

MeTtoapl HaOmo1eHNs UHTEP(DEPEHIIMOHHBIX KapTUH: Ounpusma Openens. Bausaue
HEMOHOXPOMATUYHOCTH CBETA HAa MHTEP(EPEHIINOHHYIO KapTHHY .

MeTtoapl HaOmo1eHNs HHTEP()EPEHITMOHHBIX KapTHH: Ousepkaia @penens. BausHue
HEMOHOXPOMAaTUYHOCTH CBETa HAa MHTEP(PEPEHIIMOHHYIO KApTHHY .

MeTtoasl HaOMOIeHNs UHTEP(EPEHIIMOHHBIX KapTuH: OmnnH3a buite. Bnusaue
HEMOHOXPOMATHYHOCTH CBETa Ha NHTEPPEPEHIIMOHHYIO KapTHHY.

KorepentHocTs. HeoOxoaumble yciaoBUst HHTEPPEPEHITUH.

WNuTepdepeniius HEMOHOXPOMATHYECKUX BOJTH. BpeMeHHast KorepeHTHOCTh Bpems u
JJINHa BpeMeHHOI\/'I KOTCPCHTHOCTH.

NuTtepdepenius oT mpoTKEHHOTO UCTOYHUKA. [IpocTpaHCTBEHHAs! KOTEPEHTHOCTh
JInmuHa npoCcTpaHCTBEHHON KOT€PEHTHOCTH.

CBsi3b mapaMeTpoOB NPOCTPAHCTBEHHON U BPEMEHHON KOTE€PEHTHOCTHU CO CIIEKTPaIbHBIMU
XapaKTEPUCTUKAMH.



68. Mudpakuus. [Ipuauun Iolirenca-dpenens.

69. Hudpakuus Dpenens. 3oub1 Openens. Audpakuus DpeHens Ha KPyriioM OTBEPCTHUH.
3aBUCUMOCTh MHTEHCHUBHOCTH LEHTPAJbHOIO MaKCUMyMa OT PACCTOSHUS [0 TOYKH
Habmonenus. Cnmpans @penens. [1arao [lyaccona.

70. dudpakuus Openens na menu. 3oubl lycrepa. Crimpans KopHto.

71. I'paHu1bl TPUMEHUMOCTH TUPPAKITMOHHBIX hopmya Ppenens. lyimna Panes.

72. Mudpakuus Opaynrodepa. Judpakuus Opaynrodepa Ha menu. Beipaxkenue mist
MHTEHCUBHOCTU AU(PPAKIIMOHHON KapTUHBI HA SKpaHe.

73. dudpakumonnas pemierka. Ilapamerp pemerku. BeipakeHue is WHTEHCUBHOCTH
mu(dpakiMOHHOW KapTHHBI Ha dkpaHe. IlleneBoii W pemIeTOYHBIH MHOMXKHTEIH.
LlenTpanbHblii MAKCUMYyM, TJaBHBIE MAaKCUMYMBbI, TTOOOYHbIE MakKCUMyMbl. KoopauHaTel
MaKCHUMYMOB.

74. JudpakunoHHas penieTka Kak CeKTpaIbHbIN MpHOop. Y CIoBUE pa3pelieHus
TU(PPAKIUOHHON KapTUHBI OT HEMOHOXPOMAaTH4YECKOTO0 HCTOYHUKA.

75. DiikoHnan. YpaBHeHHE DUKOHAaNA.

6. @OoHJ OLIEHOYHBIX CPEACTB JIJIsi MPOMEKYTOYHON ATTECTAIMH 10 THCIUIIIHHE
6.10nucanue mKan oneHuBanus Kputepuu OIeHOK K3aMEHa:
O1eHKa omIuYHO — KCYSPIBIBAIOIICE BIIAICHUE IPOTPAMMHBIM MaTepPHaIOM, IOHUMAHUE CYIIHOCTH
paccMaTpUBAEMBIX IIPOLECCOB M SBICHHMA, TBEPAOE 3HAHME OCHOBHBIX IMOJOKCHHM TUCIHILIIAHEI,
YMEHHE NPUMEHATHh KOHLENTYaJlbHbII anmapar Mpu aHajdu3e aKTyalbHBIX NpoOsiem. Jlornuecku
10CJIEI0BATENIbHbIE, COJACPKATENbHbBIE, KOHKPETHBIE OTBETHI HAa BCE BOIMPOCHI AK3aMEHAIIMOHHOI'O
OusieTa ¥ Ha JOMOJHHUTEIBHBIC BOITPOCH], CBOOOIHOE BiaIcHHUE HCTOUYHMKaMH. [IpakTryeckas 4acThb
Kypca yCIENIHO BBIMOIHEHA.
O11eHKa X0pouto — TOCTaTOYHO TOJTHBIC 3HAHUS MPOrPAMMHOI'0 MaTepUala, IPaBUIbHOE TOHUMAaHNE
CYyTH BOIIPOCOB, 3HaHHME OIpEAeTeHUM, yMeHne (popMyaupoBaTh TE3UCHI U apryMeHThbl. OTBETHI
MIOCJICIOBATEIbHBIC M B IIEJIOM TPaBUIIBHBIC, XOTS JOIMYCKAIOTCS HETOYHOCTH, TMOBEPXHOCTHOE
3HAKOMCTBO C OTIOCJIBHBIMHU TeOpI/ISIMI/I nu q)aKTaMI/I, JOCTATOYHO q)OpMa.TII)HOG OTHOIIICHUC K
PEKOMEHI0BaHHBIM JIJIs TOJITOTOBKH MatepuaiaM. [IpakTrueckas 4acTh Kypca yCIeIIHO BhIMOJIHEHA.
OrneHka yoosnemeopumenvio — (parMeHTapHbIC 3HAHUS, PACIUIBIBYATBIC TPEACTABICHUS O
npeamere. OTBET COACPIKUT KaK MPaBUIIBHBIC YTBEPIKACHUS, TAK U OIIMOKH, BO3MOXHO, TPYyObIC.
HcnpiTyemblil IIJI0XO OPUEHTHPYETCS B yUeOHOM MarTepHalie, He MOXKET YCTPaHHUTh HETOUYHOCTH B
CBOEM OTBETE JIaKe MOCJIe HABOSIIUX BOMPOCOB. [IpakTudeckas 4acTh Kypca yCIEIIHO BBITOTHEHA.
O11eHKa HeydosIemsopumeibHo — OTCYTCTBUE OTBETA XOTsI ObI HA OJIMH U3 OCHOBHBIX BOIIPOCOB, JTHOO
rpyObie OMMOKM B OTBETaX, MOJIHOC HEMOHWMAaHHWE CMBICNIa TPOOJeM, HE JIOCTATOYHO MOJHOE
BJIAICHUC TepMI/IHOJ'IOFI/IeI\/'I. HpaKTH‘IeCKafI qacThb Kypca HC BBIITOJIHCHA UJIN BBIITOJIHCHA HEC B ITOJTHOM
o0BeMeE.

7. Y4eOHo-MeTOoAMYECKOE M HH(POPMALMOHHOE 0O0eceyeHUue TUCIHHILINHBI
«KonedaHusi U BOJIHBI, ONITHKA)»
a) OCHOBHasl JINTepaTypa:

1. Jlanac6epr I'. C. - Onruka: [1s pus. cneunanbHOCTEH By30B]. - M.: Hayka, 1976. - 926 c.
http://www.lib.unn.ru/php/details.php?Docld=81332&DB=1

2. MartBeeB A H. OnTtHka. M.: Bricias IIKOJIa, 1985.
http://www.lib.unn.ru/php/details.php?Docld=342145&DB=1

3. CuByxun J.B. O6umit «kypc ¢usuku. T.4. Onruka. M.: Hayka, 1980.
http://www.lib.unn.ru/php/details.php?Docld=66967&DB=1

4. @usnyeckuil npakTHUKyM. JnekTpudecTBo U ontuka. [log pen. eBeponosoit B.M. M.: Hayka,
1968. http://eqworld.ipmnet.ru/ru/library/books/Iveronoval 968ru.djvu

5. @anneeB M. A. - DnemeHTapHas o0paOoTKa pe3yJabTaTOB 3KCIepUMEHTa: yued. mocodue. - H.
Hosropoa: N3n-Bo Hwuxerop. roc. YH-TA, 2004. - 120 C.
http://www.lib.unn.ru/php/details.php?Docld=467611&DB=1
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0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

1. bopu M., Bonbd 2. OcHoBBI ONTHKH. M. Hayxka, 1973.
http://eqworld.ipmnet.ru/ru/library/books/BornVolf1973ru.djvu

2. ®@eciinMman P., Jletiton P., Cannc M. delinmanoBckue JeKuu o pusuke. M.: Mup, 1965- 1967.
Tom 3. Nznydenue. Bounnsi. KBaHTHI.
http://eqworld.ipmnet.ru/ru/library/books/FejnmanLejtonSends t3 1965ru.djvu

B) mporpammHoe obecriedenne u HTepHET-pecypChI:
http://phys.unn.ru/library.asp?contenttype=Library

8. MaTepuajibHO-TeXHHYecKoe o0ecniedeHue JMCHUIIMHBI «KoJie0aHusl U BOJIHBI, ONITHKA»
MIOMEILEHUS JJIs IPOBEACHMS 3aHATH: JIEKLIMOHHOTO THUIIA, CEMUHAPCKOr'0 TUIIA, TPYIIIOBBIX U
VHIVBUAYAJIBHBIX KOHCYJIbTAUH, TEKYLIET0 KOHTPOJIS U IPOMEKYTOYHOM aTTECTAlluH, a TAKKE
MOMEIICHUS [Tl XpaHEHHsI U TPOPIIAKTUIECKOTO 00CITy)KUBaHUS 000pYyIOBaHUS U TIOMETLECHHS IS
CaMOCTOSTENIbHON paboThI 00YYarOIUXCsl, OCHAIIEHHbIE KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTbIO
NOJKITI0UeHUs K ceTd "MHTepHeT" n o0ecriedyeHrneM 10CTyna B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenshyto cpeny HHI'Y

[Iporpamma coctaBneHa B coorBetctBuu ¢ TpedoBanusmu OC HHI'Y no nanpasnenuto 11.03.04 -
DNEeKTPOHUKA U HAHOAJIEKTPOHUKA.

ABtopsl: noueHThl kKadenpet KPOD 3aiinesa E.B., KatkoBa M.P., Mapsrues M.O.
3asenytouuii kadenpoii E.B.UynpyHos

Penensent
3am. nekana no ydyeOHoi padore O.B. benosa

[IporpamMma onobpeHa Ha 3aceanuu Meroanueckoi komuccuu ot 20.05.2023, nmpoTtokon Ne 6/H.
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