BOITPOCBI no kypcy ®PU3UKA BOJTHOBBIX TPOLIECCOB
3 kypec BMuK, 2008/2009 yu.r.

1.1.-1.4. BonHOBOE ypaBHEHHUE U €r0 pelIeHHe B BUe OeryIiel BOJIHBL. J[JTHHa BOJTHBI, BOJTHOBOE
YHCII0, YaCTOTa, IEPUO/I, Pa30Bast CKOPOCTH - U COOTHOIIEHUS MKy HUMH. [IpogonbHas u
noriepeyHasi BoyiHa. BoiHoBo# (ponT. [Tnockas BosHa.

1.5. IToasTHE BONHEI. DHU3HUEcKas HUHTCPIIPCTAalIrA YCIOBUS YCTOfILIHBOCTI/I Pa3HOCTHBIX CXEM
6CFYLLICFO CUeTa IJIs1 BOJIHOBOI'O YpPaBHCHUS. MakcumainbHas CKOPOCThB IICPCHOCA BOSMYIJ_ICHI/Iﬁ 10
CCTKEC.

2.1. Cucrema ypaBHEHUI I'MJIpOJJUHAMUKH, I'paHU4YHbIE yciaoBus. [IprOiarkeHne CrijouHoN cpepl.

2.2. Axyctuuaeckue BosHbI. [Ipubnmkenue uHeHoN akycTHKU. CKOPOCTh 3ByKa B BO3yXe U BOJIE.
OnbIT ¢ «yTUTKONH YMoOBay. Jlnana3zoH 3ByKOBbIX YacCTOT. YJIBTPa3BYK U €ro MPUMEHEHHUE B
MEUIHE.

2.3. YcioBus Ha TpaHulle pas3zenia s akyctudeckux BosiH. Umnemanc cpensl. Koadduimentor
OTpaXeHUs U NpoxoxkaeHusa. OTpaxeHue ¢ “ioTepei MoIyBOJIHBL .

2.4,2.5. 3aK0H cOXpaHEeHHs YHEPTHH 3ByKOBOM BOJIHBI. [I0TOK 1 00BbeMHas TUIOTHOCTD
akyctudeckoi sneprun. UurencuBHocTs. [lopor cipimumoctu. bosnesoit mopor. Illkana nenuGen.
YucneHHbIe OLEHKH JJIs1 CMELICHUSI, CKOPOCTH, JaBJICHUS.

3.1., 3.5. DnexTpoMarHuTHbIE BOJHBL. BBIBOJ BOJIHOBOrO ypaBHEHUS U3 ypaBHEHUN MakcBesia.
Cxopocts cBeta. [lokazarens npenomiienusi. [llkana 351eKTpOMarHUTHBIX BOJTH. J[JIMHA BOJIHBI B
BUJINMOM YacTH CIIEKTpa.

3.2. [lomepedHOCTD 3/M BOJHBI B CBOOOIHOM MPOCTpaHCTBE. Y paBHeHuss Makcema. OpueHTanus
BekTopoB E, H, k.

3.3., 3.6. DHeprus >IeKTPOMAarHuTHON BOJHBI. Y paBHeHUs MakcBenna. [I1oTHOCTh mOoTOKA
SHEPruHr, 00BEMHAs TUIOTHOCTH SHEPTUH. IHTEHCUBHOCTH M3mydeHus. CoTHeUHas MOCTOSTHHAS.
DHepreTuueckuil 6aJaHC CONIHEYHOTO M3IydeHus B atMocdepe. [lapanukoBsrii 3¢ dexr.

3.4., 3.5. aBnenue 3/M BOJIHBL. BOIHOBOI MeXaHN3M BO3ZHUKHOBEHHS JIABICHUS. 3aBUCUMOCTh
JaBieHus oT Kodduirenta orpakeHus. Llkana 3neKTpoMarHuTHHIX BOJIH. J[JTHHA BOJHBI B
BHIMMOM YaCTH CTIEKTPa, B COTOBOM CBSA3H.

4.1.,4.2.,4.3. 3aK0oHbBI OTPAXKEHUS U MPEIOMIICHUS. DJIEKTPO-MEXaHNUECKasi aHAJIOTHUsI B TEOPUH
BOJIH.

4.3.,4.4.,4.5. [lomHoe BHyTpeHHEe oTpaxkeHue. Mupaxku. 3emHas pedpaxius. Pagyra. Pedpaxuuns
3ByKa B okeaHe. Bonokonnas ontuka. BOJIC. BonokoHHbIE CBETOBO/IBI B MEUIIMHE.

4.6., 4.8. OTpaxkeHue u NpesioMiIeHUe NoJspu30BaHHbIX BOIH. Dopmyisl Openerns.
[Monsipu3aroHHbIe 2P PEKTH HA TPaHUIIE pasaena. Yroa bprocrepa.

4.7. Tonapuzanusi 3J€KTPOMArHUTHBIX BOJIH. JIMHENHas, 3JTUIITHYecKas, KpyroBas oJisipu3aiiys.
EcrecTBeHHBII1 CBET.

4.9. PactipocTtpaneHue 3/M BOJH B KpucTtaimax. JIBynydenpenomienue. [lonspuzaTopsr.

4.10.,4.11. OnTryeckast akTHBHOCTh M KpyroBoit quxpousM. [Ipunammn padoter KK aucmiiees.

5.1, 5.2. CnocoOsI niepenaun nHbopMay BOTHON. brenus, aMmmuTy 1Hast MOAYJISIIINS, YaCTOTHBIH
CIIEKTpP CUTHAJIA C aMIUIMTYTHON MOIYJIAIMEN IO TapMOHUYECKOMY 3aKkoHy. PaguoBemanue B AM u
®M nunamna3oHax.



5.3, 5.4. Cynepno3uuus 3KBUIUCTAaHTHBIX TAPMOHUK. AMIUIMTYJa KBa3UTAPMOHUYECKOTO CUTHAIA
IpU KOHEYHOM U OECKOHEYHOM 4ucie rapMOHUK. OMBIT ¢ MasiTHUKaMu. Teopema o mupuHe
YaCTOTHOM TOJIOCHI.

6.1. Criektp nepuoaudeckoro curiana. CrekTp npsMoyTOJIbHBIX EPUOANIECKIX UMITYIIHCOB.
BnusiHue IMTEIBHOCTH UMITYJIbCA M TIEPHO/IA CIIeI0OBaHKs Ha CieKTp. @opMuUpoBaHUe CUTHANIA U3
rapmonuk. Ocumusiiun ['no6ca.

6.2. CniekTp OJJMHOYHOTO uMIyJibca. [IpenenbHblil mepexo] OT AUCKPETHOTO CIIEKTPa K CIJIOIIHOMY.
Nurerpan ®@ypre. Cnektp OpsaMOyTroiabHOTO UMITYJIbCa. J[IUTebHOCTh UMITYJIbCA U IIUPUHA €TI0
criekTpa. Paguoumirysc.

6.3, 6.4. Peructpauus rapmonuk ®Oypse. CnekrpanbHas INIOTHOCTh MOIIHOCTH. DHEpreTuyecKkas
mupuHa criekrpa. Teopema [Tnanmepens. CBs3b (OpMbI UMITYJIbCA M ITUPUHBI CIICKTPA.

6.6. CBoiicTBa peoOpazoBanust Oypbe; GopMyIibl 3ana3ibIBaHus, CMEIICHUS], CBEPTKH.

7.1,7.3., 7.4. Juckpernoe npeodbpazoBanne Oypbe. OyHKIUSA AUCKPETHOTO apTyYMEHTA U €€ CIIEKTP.
[Mepuonuzanus cnektpa. Yacrora HaiikBucra. Hanoxenue yactot. @opmysibl JUCKPETHOTO
npeodpazoBanust Pypbe. B3auMocBsi3b GYHKIMH U CIIEKTPA MPU TUCKPETH3AIMH HA CETKE.

7.2.,7.3. BoccTaHoBIIeHHE CUTHAJIA 110 €ro JUCKpeTHhIM oTcuetaMm. @opmyna KoTtensHukoBa-
[lTennona. Yactora HaiikBucta. Ocumsuisiiuu ['n66ca. B3auMocBsi3b PyHKITUHM U CTIEKTpa MPH
JUCKPETU3alNU Ha CETKe.

7.4.,7.3. ®opMyJibl TUCKPETHOTO TIpeoOpazoBanus Oypre. BoiBECTH OPTOrOHAILHOCTH TAPMOHHK.
CaoiicTBa TUCKpETHOTO Nnpeodpa3oBanus Pyphe: M0Ka3aTh NEPUOJIUIHOCTD, TOTYUYUTh (POPMYJIbI
3amnasjpIBaHus, cMeeHus. @opmyia cBepTKU. B3auMocBs3b QyHKIMY U CHIEKTpa IpU
JIMCKPETU3allUU Ha CETKE.

8.1, 8.4. IIpoctpancTBeHHas U BpeMeHHas jucrepeusi. HopmanbHas U aHoOMalbHas TUCIIEPCHUS.
®opmyna Panes. 3aBUCUMOCTD 4acTOTHI OT BOJIHOBOT'O YMCJIA, TOKA3aTellsl IPEJIOMIICHHUS OT JTUHBI
BOJIHBI.

8.2, 8.3. IlepBoe npubImKeHue TeOpuu aucrepcuu. BomHoBo# makeT. ['pymimoBas CKOpOCTb.
VYpaBHenue nepeHoca i orudatromieii nakera. berymiee Bpemsi.

8.5. Bropoe npubmmkenue Teopun aucriepcuu. PactuipiBanne BorHOBOTO makeTta. [lapabommdeckoe
ypaBHEHHUE TUCIEPCUU IS aMILTUTYABL. ['ayccoB mmimynbe. Jlucnepcnonnas juimHa. Bimsiaue
JUCTIEPCUH Ha CKOPOCTD Nepeaadyn HHPOPMAIIHIH.

9.1. Bonuel B ienoukax. Jlucriepcuonnoe ypaBaenue. JIMHHOBOIHOBOE ipuOmmkenue. [lomoca
MIPO3PAYHOCTH. JIBMKEHHUE B LIEMOYKE MTPU YaCTOTAX BHYTPH U BHE MOJIOCHI MPO3PAYHOCTH. OMBIT C
LENOYKOH MasATHUKOB.

9.2. lucniepcust pa3HOCTHOM CXEMBI BOJTHOBOTO ypaBHeHus. Llenouka kak ¢pu3nyeckuii anaaor
pazHocTHOM cxembl. Yactora HaiikBucTa 1 BepXHsisi FpaHUIlA TTOJIOCH! TPO3PAYHOCTH.

10.1, 10.2. Dnexktponnas Teopus aucnepcun. Hopmanbnas aucniepcus 3/M BoJTH. AHOMabHAs
Jqucriepcust 3/M BosH. JInaun nornomenust. OnbIT M0 HAOIIOACHUIO aHOMAJIBHOW JUCTIEPCHH B
napax HaTpHsl.

11.1, 11.2. [IsynyudeBast untepdepenuus. Cynepno3unus MioCKuX BOJIH, IIUPHUHA
UHTEeP(HEePEHIIMOHHOH MOIOCHL. Y CIIOBHS HHTEP()EPESHIIMOHHOTO MaKCUMyMa U MUHUMYMa.
WuTepdepeniins BOJIH OT ABYX TOUEYHBIX UCTOUYHUKOB. OIBITHI 110 HAOTIOACHUIO HHTEPhEPEHIINU
BoJH B YKB u BUIuMoM cBeTe.

11.3, 11.4. MUaTepdepeHIms B TOHKUX IUICHKAX. JIMHUK paBHOU TONMMIMHEL. [[BeTa TOHKHUX TUICHOK.
[IpocBetnenne ontuku. MaTepdepomerp MaiikenbcoHa.



11.5. Crostune BOJHBI; Y3JIbI ¥ IyYHOCTH. VI3MeHeHne HaNpsHKEeHHOCTH MOJIEH B 3/M CTOSTYeH BOJIHE.
[InotHOCTB M MOTOK 3HEpruu. Jemonctpaunu B YKB-auanazone.

12.1. UaTepdepenius KBa3UMOHOXPOMATUYECKUX BOJIH. Y CJIOBHE BOZHUKHOBEHHS
uHTep(hEepeHIMOHHON KapTUHBIL. [IOHATHE 0 KOTEPEHTHOCTH.

12.2. KorepeHTHOCTb BOJIH U BUAUMOCTh HHTEP(HEPEHIIMOHHOM KapTUHBI. CTeneHb KOT€peHTHOCTH.
CBs3b pacipe/ieNieHuss HHTEHCUBHOCTH B MHTEp(EPEeHIIMOHHOM KapTHHE U CTENIEHU KOTepEeHTHOCTH.

12.3. BperI KOT€pCHTHOCTH. BperI KOT€pCHTHOCTU U NJIMTCIIBHOCTD IyT'a CIOHTAHHOT'O U3JIYUYCHUA
aTomMa. I[J'II/IHa KOT€pCHTHOCTU U IIHMPHHA CIICKTpA U3JTyYCHUS.

12.4. Teopema Bunepa—Xunuuna. [Tonstue o @ypre-CrieKTpOCKOIHH.

13.1.,13.2. MHoromy4deBas nuHTephEpEHITUS BOJIH OT IETOYKH CHH(A3HBIX HCTOYHUKOB. [[InpuHa
[JIaBHBIX MaKCUMYMOB. OTBITHI € 2, 3 1 4-Ms1 1IesIMU. AHTEHHbIE PEIIETKU. YTJIOBOE pa3pelleHHe.

13.1., 13.3. MHoroyueBas HHTEpGEPEHIIHS BOJIH OT IEMOYKH CHH(A3HbIX HCTOYHUKOB. [[Inpruna
TJIAaBHBIX MakCUMyMOB. Pa3pemraromas cnocoOHocTs. DTanon @adpu-Ilepo.

14.1-14.3. MaremaTtrueckasi GopMyJIMpOBKa 3a1aun Judpakuuu. YpaBHeHue [ enpmronpia.
Wuterpan I'enpmroneia-Kupxroda. Ycnosue uznyuenus. [pubnmxenns Kupxroda. @opmyna
I'enmemromeia—Kupxroda.

14.3, 14.4. TIpubnmwxkenus Kupxroda B Teopun qudpakuuu. ®opmyna ['enpmronsna - Kupxroda.
OnTrueckoe npudmmkenue. Gopmyna Openens-Kupxroda.

14.5. ®opmyna Openens-Kupxroda n npuniun [toiirenca-Openens. Ananu3 audpakiuuu Ha
oTBepcTUHU ¢ Tomolkio 30H Openens. Kaptuna nudpakium Ha otBepctu. [larno [lyaccona.
30HHad MJIACTUHKA.

14.6. Iudpaxus @penens. [lapakcuansHoe (mpuoceBoe) npudamwkenue. [lapadoanueckoe
ypaBHeHue nudpakuun. udpakiys rayccoBoro mydka.

14.7. Dddext Tanp60. [Tapadonnueckoe ypaBHeHHE TUGPAKIIMN U €T0 PElIeHUE AT N300paKeHUs
MEPUOMYECKON CTPYKTYphI. Pacctosiaue Tanb00 JUTsi OMHOMEPHBIX U IBYMEPHBIX CTYKTYP.

15.1. Oudpakuus @paynrodepa (audpakius IIOCKUX BOJIH). YTIOBOW CIIEKTP TUIOCKUX BOJIH.

15.2. Iudpaknus Ha mend. J(udpaknuonHas pacxoauMocThb Uil fu(pakiuu Ha KpyTrOBOM U
IPSIMOYTOJIEHOM OTBEPCTHSIX.

15.3. TIpocTpaHCcTBeHHO-BpeMeHHast aHanorus. [IpocTpaHCTBEHHBIN CTIEKTp Mpu AU(paKIUN Ha
IIEJIM U YACTOTHBIA CIIEKTP MPSIMOYTOJIBHOTO UMITyJibca. Teopema 0 MHMprUHE YaCTOTHOM MOJIOCHI.

15.4. bwkHss ¥ TanbHAS 30HBI Audpakuud. [I[pubnnkenne reoMeTpudeckoit onTuku. Yucio 30H
@peHernst B OTBEPCTHH IS PA3IMYHBIX MIPUOIKEHU TeOpru TUdpaKIu.

15.5. ludpakiuonHas penierka. YTiaoBoe pacnpe/IesieHue HHTEHCUBHOCTH. Y CJIOBUSI MUHIMYMOB H
MakcUMyMOB. Pa3zpematomias crnocoOHOCTb.

15.6. ®ypbe-onTuka. JInnza kak ontudeckuit mporeccop Pypre. Ontudeckas ¢unbTpaius. OnbIT ¢
bunbTpanuel n300pakeHus ABYMEPHOH PEICTKH.

15.7. Tonorpadus. [IpuHIIUNI 3aUCH U BOCCTaHOBIICHHE TOJIOTPahUIECKUX N300paKeHUH.

16.1, 16.2. M3nyuenune atoma. Knaccuueckast mogens Tomcona. Atom bopa. [Tornoienue,
CIIOHTAHHOE U BBIHYXKIeHHOE n3nydenne. Koadpummentor SiHmTEHA.

16.3, 16.4. KorepentHoe ycunenue. [Ipunmun paboTsl u cxema na3epa. Y clioBHe TeHepaIii,
oOpartHas cBs3b. Cxema na3epHbIX ypoBHei. Hakauka.



16.3, 16.5, 16.6. [Ipuauumn padoTtsl u cxema tazepa. OOpaTHas CBsA3b. Y CIIOBHE T€HEPAIHH.
CBolicTBa J1a3epHOT0 U3Iy4YeHus. THUIIbI 1a3€pOB U UX IPUMEHEHUE.

16.7. JlazepHblii ynpaBiiseMbli TEPMOSAEPHBINA CUHTE3. Peakuus cuHTesa. Y coBUe 3aKUTaHUs
peakuuu. CxxaTue MULIEHH.

KonTponsHbIe BOITPOCH
(YypoBeHB 3HaHUH, HEOOXOIUMBIN, HO He 10CTATOYHbIN /TSI CIaYu YK3aMEHA)

1. BoiHOBOE ypaBHEHHE U €T0 pelIeHre B BUIE Oeryineil BOJHBI. J{JIiHA BOJIHBI, BOJIHOBOE YHCIIO,
4acToTa, mepuo, GpasoBasi CKOPOCTb.

2. AKYCTI/IT-ICCKI/IG BOJIHBI. (DOpMYJ'Ia JUIsL CKOPOCTH 3BYyKa B BO3YyXC 1 €€ BCIIMYHUHA. HOpOF
CJIBIIINMOCTH. XapaKTepHLIe 3HAYCHUA CUJIbI 3BYKa B I[GI_II/I6GJ'IJ'IaX.

3. [lIkxana QJICKTPOMAriuTHBIX BOJIH. I[J'II/IHa BOJIHBI BUAMMOI'O CBCTA. CKOpOCTL CBCTa B BaAKyyM¢€.

4. BonHOBOM MEXaHWU3M BO3HUKHOBEHUS JaBJICHUS 3JIEKTPOMarHuTHhIX BOJIH. Dopmyna st
BEJIMYMHBI CBETOBOTO JIABJICHUS.

5. 3akoHbl OTpakeHUs U npesnomiienus. [loiHoe BHyTpeHHee oTpakeHue. BolokoHHO-oNTHYECKHE
JIMHUU CBSA3H.

6. ®opmysl npeoOpazoBanus Pypre. uckpeTHsiil U cruomHon cnekTp Pypre. CBolicTBa
npeoOpazoBanus Oypre.

7. TeopeMa O IIUPHUHEC YaCTOTHOM II0JIOCHI. CHCKTp YECAUHCHHOT'O IPAMOYT'OJIbHOTO UMITYJIbCa U
H@pHOI{H‘-IGCKOﬁ IMOCJICA0OBATCIbHOCTH TAKHUX HUMITYJIbCOB.

8. ®opmyibl JAI1D. [Mepuoauzanus cnekrpa. Yactora HaiikBucra. Hanoxenue yactor. @opmyna
Korensnukosa-lllenHoHa.

9. Onpenenenne qucnepcun. ['pynnosas ckopocts. IlepBoe u Bropoe npuOIMKeHus: Teopun
qucriepcun. BrnusitHue qucnepcun Ha cKopocTh nepenaun nHpopmarnmu B BOJIC.

10. IIpocTpancTBeHHas nucnepeus B 1enodke. /lucnepcust pa3HOCTHOM CXeMBbI /17151 BOJTHOBOTO
YpaBHEHUSI.

11. Onpenenenue nousaTus nareppepennnn. Bpems u qymna korepeatHoctH. [llupuna monoc s
UHTEep(HEepPEeHLINHU TUIOCKUX BOJIH.

12. Teopema Bunepa—XuHunHa.
13. YrioBoe pacrpeneneHie HHTEHCUBHOCTH TIPU MHOTOJTy4eBoii nHTepdepennuu. [llnpuna
MaKCHUMyMa.

14. Onpenenenue siBnenus qudpakuuu. [pudnmxenne Kupxroda, popmyna I'enbmrobiia-
Kupxroda.

15. Meton 308 @peHerns B pelieHny 3aa4 1udpakiim.

16. Ddpdexr Tansb0.

17. PactipeienieHre MHTEHCUBHOCTH TIpH tudpakiuy Ha 1mend. J{udpaKkimmoHHas pacXoIuMOCTb.
18. YrioBoe pacrpeneneHre HHTCHCUBHOCTH CBETa 32 TU(MPAKIIHOHHON PEIISTKOM.

19. Onenka paccTOsSHUIA U pa3MepoB Jisl OJIFKHEH U JanbHel 30H Judpakiuy U NPHOIHKESHUS
T€OMETPUYECKOM ONITHKH.

20. Cxema u npuHLUI paboThl Jazepa. CBONCTBA JIA3€PHOTO U3ITyUYEHHUS.



