r'OY BIIO IOHELKHI HAIIMOHAJIbHBIN YHUBEPCUTET»

®AKYJBTET MATEMATUKHA U HHOOPMALIMOHHBIX TEXHOJIOI MM

Kadezpa Teopun ynpyrocTs 4 BIMHCIHTENBHOW MaTeMaTHKH

uMmenu akagemuka A.C. KocMogaMuaHCcKoro

O, "0
2o R 0201
N
Kers 00s e 9ol
0 ogpa3cst

PABOYASI IPOI'PAMMA YYEBHOM AUCLHMUITIJIMHBI
«METOAbI KOMIIBIOTEPHO-MATEMATHUYECKOI'O

MOJIEJIMPOBAHMS B BOJTHOBOW MEXAHUKE»

Hanpasnenue noAroToBKu: 01.03.02 Ilpuknaanas MaTeMaTHKa U
uHpopmaTHKa

ObpazoBarensHas mporpamma: Gakanaspuar

Kpanudukauus: Axanemuyeckuii 6akanasp

O4YHadA, O4YHO-3a04Has#d, 3a04Has, B TOM

Yuciie ¢ YCKOPEHHBIM CDOKOM OGYﬂCHHﬂ
HYKHOE MOAYEPKHYTh

®opma obyueHus:

JHoneuk 2020




TETa MATCMATHKH
OHHBIX TEXHONOI K
H. A. Mouceenko

[Iporpamma yueGHol aucummmmHub «MeTojsl x?mmro'réj)ho-uafremachcxoro MO/IC/THPOBaHHA B
BONHOBOH MeXaHHKe» cocTaB/eHa Ha ocHoBaHMH [oCyiapersentoro o6pa3oBaTeLHOTO CTaHAAPTa
Bhiciiero npodeccnonansioro obpasopanusa (I'OC BIIO) Jloneuxoit Hapoamoit PecnyGnukn
(AHP) no wanpasnenmio noarorosku 01.03.02 Ilpuxnamnas Marematuka M HHPOpPMATHKA,
yTBepH/IeHHOro npukasoM Munucrepcrea oGpasosanus u Hayku JIHP or «04» anpens 2016 r. Ne
280,

Ilopsaka opraumsaumm ydeGHoro mpomecca B 06pa3oBaTeNbHBIX OpPraHM3alMAX BBICIIErO
npodeccHonansioro obpasopanua Jloneukoi Hapoasoi PecnyGauKkH, YTBEPKACHHOIO MPHKA30M
Munncrepersa obpazopanus u Hayku JIHP Ne 1171 ot «10» Hos6ps 2017 r.;

yuebHOro raHa ¥ OCHOBHOH o0Opa3soBaTeNbHON NPOrpaMMbl BbICIIErO NPOECCHOHATEHOrO
obpasosauus Hanpasnenns noaroroskn 01.03.02 Ilpuxknagnas Mmarematnka ¥ HHPOpPMATHKA,
pazpabotannbix B 'OV BIIO «Jlonelkuii HalMOHANBHBIH YHHBEPCHTET.

Pazpaborumk:
[Ipodeccop kadenpbl TEOpHH yIPYTrOCTH ¥
BLIYHCIHTEIBHON MaTEMaTHKH HMCHH ‘,_,9“-

axanemuka A.C. KocMoamuanckoro B.H. Cropoxes

I[lporpamma yueOHO#M THCUHIUIMHE! YTBEPXKICHA HA 3aCCAaHHH Kadeapsl TEOPHH YIIPYTOCTH
H BhIMMCIIMTENLHOH MaTeMaTHKH WMeHH akaneMmuka A.C. Kocmogamuasckoro

IMpotokon Ne 11 ot «9» anpens 2020 r. Bl @_

3asenyiommii kapeapoi B.H. Cropoxes

Ilporpamma yueGnolt amcumnamusl onobpesa y4eOHO-METOAHYECKOH  KOMHCCHEH
(axynerera MaTeMaTHKH H HHPOPMALHOHHBIX TEXHOJIOTHH
ITporoxon Ne 8 ot «15» anpens 2020 r.

JL.U. Censxosa

[lpencenarens yaebHO-MeTOAMYECKOH ﬂ //
it

KoMuccuu (akynerera
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1. OBJIACTH IPUMEHEHMSA 1 MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLIECCE

VYuebnas aucummumHa I, BB. 11.  «MeTtogsl  KOMIBIOTEpPHO-MAaT€MaTHUYECKOTO
MOJIEJIMPOBAHUS B BOJIHOBOM MEXaHHKE» OTHOCUTCS K BapUATHUBHOW 4YacTH NMPOQPECCHOHAIBHOTO
Oysoka yueOHoro tuiaHa HampaBiaeHuss noarotoBku 01.03.02 «llpukiagnas wmaremaTuka Hu
uH(pOpMaTHKa» U COCTOUT U3 OJAHOrO MOAyJsi. B pamkax mpenonaBaHus JUCHUILUIUHBI U3Y4arOTCs
OCHOBHBIE METO/ABl MAaTEMaTHMYECKOI'O MOJEIUPOBAaHUS IIPOLIECCOB BOJIHOBOM MEXaHUKU
nebopMUpYEeMBIX Cpel U TOJy4eHHE HaBBIKOB B  O0JIaCTH  UCCIEIOBAaHUS  MoOJelsel
pacrpoCTpaHeHHs, OTPAXKEHHUsS, MPETOMIICHHUSA, JOKAIH3AMU M AU(PPAKIIMOHHOTO pacCesHUs
00BEMHBIX, TOBEPXHOCTHBIX U HOPMAJIbHBIX BOJH JeopMaliii B aHU30TPOIHBIX YIPYIHX Telax U
AJIEMEHTaX KOHCTPYKLUH Ui NPUMEHEHHUS pPE3yJbTaTOB B IPOTHO3UPOBAHUHU IUHAMHUYECKOM
MPOYHOCTU M HAJIEKHOCTH KOHCTPYKIMI MallluH, MpUOOPOB M COOPYKEHUH, B TEXHOJOTHUSIX
HEPa3pyILIAIOLIEro yAbTPa3ByKOBOIO KOHTPOJIS, B CEHCMOAKyCTUKE U aKyCTO3JIEKTPOHUKE.

[IpencraBisiemMble  METOAMKH  HWCCIENOBaHUS  0a3upylOTCs Ha  MOJEISIX  TEOpUHU
neGOpMHUPOBaHUS CILIONIHBIX CPE U METO/IaX MaTeMaTHIeCKON (pHU3HKH.

Jns u3ydeHus naHHOM y4eOHOHM NHUCHUIUIMHBI HEOOXOIMMBl 3HAHWSA, YMEHHUS U HAaBBIKH,
dopMupyeMble MPEAUIECTBYIOIIMMU M CONYTCTBYIOIIMMM JUCIUIUIMHAMU Yy4eOHOro IUIaHa
HarpasieHus noarotoBku 01.03.02 «IIpuknagHas MaTeMaTuka ¥ HHHOPMATHKA:

IIb. b. 1. Marematnyeckuii ananus |

I1b. B. 2. Marematudeckui anaaus |l

IIb. b. 3. Marematnyeckuii ananus |1

IIb. b. 11. Yuciaenubie METOEI

I[1b. b. 12. Tuddepennmansabie ypaBHEHUS
I1b. b. 13 KomIuiekcHBIN aHaIu3

I1b. b. 14. . ®yHKIIMOHAILHBINA aHAIN3

I1b. BB. 6. YpaBHeHus maremaTuueckoi GuU3NKu

I1b. BB. 12. Marematuueckue Moenu 1eOpMUPOBAHUS CPEJl C YCIOKHEHHBIMU
CBOMCTBaMH

I1b. BC. 1. MaTtemaruueckue MoJIeJIl MEXaHUKU TBEPJIOTO Teja

I1b. BC. 2. MaremaTi4ecKkre MOAEIN U METO/bI TEOPUH YIIPYTOCTH

2.CTPYKTYPA JUCHUIIJINHbI

Xapaxkmepucmuka yueoHoll OucCyuUnIuUHbl

01.03.02 IlpuknanHas MaTeMaThka u
Hanpanenne noarotoBku

UHpOpMaTHKa
ITpoduib
OO6pa3oBarenpHas Mporpamma OakamaBpuar
Kpanuduxanms AxkaneMuyeckuii bakaiaBp
KonmdecTBo conepkaTeIbHBIX MOTYJICH 6

Jucuumnirna 6a30Boii / BapuaTUBHOMN YacTh

o BapuaruHas yacts npogeccuoHaIbHOro 6J10Ka
00pa30BaTebHON MPOrpaMMbl

1 MOTyTbHBINA KOHTPOJIb, | MTUCHMEHHBIN

®opwmel kouTpoa (MK, sx3ameH, 3auer)
9K3aMEH B 5 cemecTpe

ouHas popma 3aouyHas hopma
Mokasaten 00y4YeHHS 00y4YeHHUS
HOpMaT. YCKOP. HOpMaT. YCKOP.
CPOK CPOK CpOK CPOK
KonndecTBOo 3a4eTHBIX eAMHUIT (KPEIUTOB) 3 3
I'ox moAroToBKHA 4 3
Cemectp 7 5
KomnunuecTBo yacos 108 108




- JIEKIIMOHHBIX 64 64
- IPAKTUYECKUX, CCMHHAPCKUX - -
- TaOOPaTOPHBIX - -
- CaMOCTOSITEIbHON PabOTHI 44 44
B T.4. MHMBH]IyaJbHOE 3a/IaHUC - -

HenenbHoe KOIMYECTBO YacoB, 6,8 6,8
B T.4. ayAUTOPHBIX 4 4

3.OIIUCAHUE JUCIIUIIJINHbI

Iean n 3agaun
IlenssMu OCBOEHUS MUCHMIUIMHBI «METOMIbI KOMITbIOTEPHO-MAaTEeMAaTHYECKOTO MOJCIUPOBAHUS B
BOJIHOBOM MCXAHMKE» SIBIISIOTCS:

- OCBOCHHME 3HAHWH B 00JIACTH METOJOB MAaTEMaTHYECKOTO0 MOJEIMPOBAHMS IIPOIIECCOB
BOJIHOBOM MEXaHUKU JehOPMUPYEMBIX CpEll W TOJyuYeHHUE HABBIKOB B OOJACTH HCCIICIOBAHUS
XapaKTePUCTUK PACIpPOCTPAHEHUS, OTPAXKEHUsS, NPEIOMIICHHS W JTU(PPAKIIMOHHOTO pacCesHUs
00BEMHBIX MOBEPXHOCTHBIX M HOPMAJIbHBIX BOJH B aHU3OTPOIHBIX YIPYTHX TelaxX U dJIeMEHTax
KOHCTPYKUUH ISl IPUMEHEHUS PE3yJIbTaTOB B MPOTHO3UPOBAHUU JTUHAMUYECKOW MPOYHOCTH U
HAJICKHOCTU KOHCTPYKIIMH MAaIINH, TPUOOPOB U COOPYKEHHM, B TEXHOJOTHUAX HEPa3PYIIAOLIETO
yIBTPa3BYKOBOTO KOHTPOJIS, B CEMCMOAKYCTHKE M aKyCTOIEKTPOHUKE;

- opMupoBaHUE YMEHUS JEMOHCTPUPOBATH 3HAHUE U TIOHUMAaHUE OCHOBHBIX ONPEICIICHUH,

ITOPUTMOB M METOJIOB PELICHUS 3a7a4 10 TeMaTHKe y4eOHON NUCHIUTUIHHBI;

- IPUOOPETEHNE YMEHUN CTPOUTD JIOTUYECKH BHIBEPEHHBIC PACCYKICHUS;

- (opMuUpOBaHHWE YMEHHI HCIOJIb30BaHHUS METOJOB MAaTeMaTUYECKOTO MOJEIUPOBAHHUS U
BBIUMCIIUTEILHON MaTeMaTUKH Ui (opMaiu3alliid MOJICICH W PENICHHS NPUKIAJIHBIX 3a1a4
BOJIHOBOM MEXaHHKH,

- pa3BUTHE HABBHIKOB CaMOCTOSITEJIBHOM pabOThl M yMEHHI HaXOIuTh U TepepadaThiBaTh
JOTIOTHUTEIBHYI0 HH(OPMALIUIO B TAHHOW MTPEeIMETHON 0071acTH;

- pa3BUTHE TBOPYECKOTO, HAYYHOT'O MOTEHIIMAA CTYJACHTOB, UX MMO3HABATEIHLHBIX HHTEPECOB B
o0jacTM  KOMITBIOTEPHO-MAaTEMaTHYEeCKOrO0  MOJETUPOBAaHUS B BOJHOBOM  MeXaHUKeE,
CTUMYJIMPOBAHUE K JabHEUIIIEMY 3aHATUIO HAYYHOU JACSTEIHHOCTHIO.

3amaui OCBOCHHUS MAHMCHUIUIMHBI — YCBOEHHUE TEOPETUYECKHMX OCHOB M MPHOOpeTeHHue
MPaKTUYECKUX HABBIKOB HWCIOJIb30BAHUS METOJ0B MAaTEMaTHYECKOT'O0 MOJEIUPOBAHMS IPOIIECCOB
BOJIHOBOM MeXaHUKH J1e(hOpMUPYEMBIX Cpel, MOTYYeHHE HaBBIKOB B O0JIACTH HCCIEIOBaHUS
XapaKTePUCTUK PACIPOCTPAHEHUs, OTPAXKEHUsS, MPETOMIICHUS U IU(PPAKIIMOHHOTO PACCESTHUS
00BEMHBIX TMOBEPXHOCTHBIX M HOPMAJIbHBIX BOJH B aHM3OTPOIMHBIX YIPYTHX TeJaxX WU AJIeMEHTax
KOHCTPYKUUN JJI1 NPUMEHEHUsl PE3yJbTaTOB B IMPOTHO3MPOBAHUM JTUHAMHYECKOW MPOYHOCTH H
HAJeKHOCTH KOHCTPYKIIMHA MAaIIWH, TPUOOPOB M COOPYKEHHH, B TEXHOJIOTHIX HEpa3pyIIaoIiero
YIIBTPa3BYKOBOTO KOHTPOJISA, B CECMOAKYCTUKE U aKyCTOSJIEKTPOHUKE.

TpeGoBaHusi K _pe3yjabTaTaM OCBOEHMsS JUCHUIIMHBI. [Iporiecc m3ydeHus MUCIUTUTAHBI
«MeToabpl KOMIBIOTEPHO-MAaTEMATUYECKOTO0 MOJICTMPOBAHUSL B BOJIHOBOW MEXaHUKE)» HalpaBiieH
Ha (GOPMUPOBAHUE AIIEMEHTOB cleayoumx komnereHuii B coorsercteuu ¢ 'OC BIIO JIHP no
HampasieHuto noaroroBku 01.03.02 TMpukmagHas MaremMaTuka W WHGOpMaTHKa M OCHOBHOM
o0pa3zoBaTeNbHON TIPOrpaMMbl  BBICHIETO TPO(ECCHOHATBFHOTO 00pa30BaHMsI HAMPABIICHUS
noarorosku 01.03.02 IlpuknagHas MaTeMaTHKa 1 HHOOPMATHUKA

a) oowexkyaromypnuix (OK):

- CHOCOOHOCTEH K KOMMYHHMKAIIMM B YCTHOM W THCHbMEHHOH (QopmMax Ha pPYCCKOM H
WHOCTPAHHOM SI3BIKaX YISl PEIICHUS 3a7a9 MEeKIUIYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5);

- CMOCOOHOCTEHW paboTaTh B KOMAaHJIE, TOJIEPAHTHO BOCIPUHUMAsS COIMATIbHBIC, STHUUECKHE,
KoH(eccroHanbHbIC U KyIbTypHbIe pa3nuuus (OK-6);

- criocoOHOCTE# K camoopranu3anuu U camooodpasosanuto (OK-7);




0) oowenpogpeccuonanvuvix (OIIK):

- CIIOCOOHOCTEW WCIOJb30BaTh 0a30BbIE 3HAHWS ECTECTBECHHBIX HAayK, MAaTEMaTHKH |
WH(OPMATUKH, OCHOBHBIC (DAKTBI, KOHIICTIIMH, MPHUHIMITBI TEOPUH, CBS3aHHBIX C MPHUKIATHON
mareMaTHKoi 1 uHpopmaTukoii (OITK-1);

CIIOCOOHOCTEH MpuOOpeTaTh HOBBICE HAy4yHbIE W TPO(ECCUOHATBHBIC 3HAHUS, HUCIOJIB3YS
COBpeMeHHbIe 00pa3oBaTebHble U HH(pOopMaloHHbIe TexHomoruu (OITK-2);

8) npogheccuonanvnvix (IIK):

HAY4YHO-HCCJIeJ0BATE]bCKAs 1esITeIbHOCTD:

- CImocoOHOCTel cobuparh, 00pabaThIBaTh M WHTEPIPETHPOBATH JIAHHBIE COBPEMEHHBIX
HAY4HbIX HCCIIEJIOBaHUM, HeoOXoaumble A (OPMHUPOBAHUS BBIBOAOB IIO COOTBETCTBYIOLIUM
Hay4YHbIM uccienoBanusam (IIK-1);

- criocoOHOCTEel MOHMMATh, COBEPLIEHCTBOBATh U MPUMEHSTh COBPEMEHHBIH MaTeMaTHUECKUI
anmapart ([1K-2);

MPOEKTHAS M MPOM3BOJACTBEHHO-TEXHOJIOTHYeCKasl 1eSITeJIbHOCTh:

- crocoOHOCTe paboTaTh B COCTaBe HAYYHO-HCCIEIOBATENHCKOTO M IMPOU3BOJACTBEHHOTO
KOJUICKTHBA U pelIaTh 3a1a4u npodeccronansHoii aestenpHoctu (I1K-4);

- cnocoOHOCTEH OCYIIECTBIATh LENCHANPABICHHBI MOUCK WH(POpPMAalMM O HOBEUIIMX
HaYYHbIX M TEXHOJOIMYECKMX JOCTHXKEHHMSX B HH()OPMAIMOHHO-TEIEKOMMYHHUKAI[MOHHON CeTH
"Unrepuer" (nanee - cets "Uutepuet") u B Apyrux ucroynukax (I1K-5);

crnocoOHOCTe  (OpMHPOBAaTH  CYXKACHHS O 3HAYEHUM U TOCIEICTBUAX  CBOEH
po(eCcCHOHANIBHOM /I€ATEIbHOCTH € YYE€TOM COLMAJIbHBIX, NPO(PECCHOHATIBHBIX M ATHUECKHUX
nosunuii (ITK-6);

OPraHN3alMOHHO-YNIPaBJIeHYeCKas e TeJbHOCTh:

- CcrocoOHOCTEH COCTaBJIATh U KOHTPOJIUPOBATh IUIaH BBINOJHAEMON paboThl, IIIAHUPOBAThH
HEoOXOUMBbIE JJIs BBIMOJIHEHUs] pabOThl PECYpChl, OLIEHUBATh PE3YJIbTaThl COOCTBEHHOW PabOThHI
(TIK-9);

COLMAbHO-TIeIarornyecKas 1esiTeJIbHOCTh:

- CIIOCOOHOCTEH K peanu3alMd pelleHHH, HalpaBIEeHHBIX Ha MOJJIEPKKY COLUAIbHO-
3HAUYMMBIX MPOEKTOB, Ha MOBBIIIEHHE MH(DOPMALIMOHHONW IPaMOTHOCTH HacelieHUus, o0ecredeHus
obmenocrynHoctu uHpopmannoHubix yeiyr (ITK-10).

B pesyabTare n3y4eHust y4eOHON AUCHUILVIMHBI CTYICHT A0JIKEeH:

3Hamy:

1. OcHoOBHbIE MOHATHS U 3aKOHBI TEOPUHU BOJTHOBOTO JABMIKEHUS:
— OlpesieNICHHUEe MOHATHUS YIPYToi BOJIHBI (BOJIHBI Ae(opmarinii);
— MOHATHE TPASKTOPHH (HANpaBJIEHUs] paCpOCTPaHEHHsI BOJIHBI;)
— MOHATHE IPOAOIBHBIX U MONEPEYHBIX BOJIH, MOJIIPU3ALIUS OTIEPEUYHBIX BOJIH;
— NIOHATHE HAIPSYKEHHOCTU BOJIHOBBIX JBH)KEHU;
— MOHATHE BOJIHOBO/1A, OETYIINX U CTOAYUX BOJIH;
— IIOHATHUS JTUHEWHBIX U HEJIMHEHHBIX BOJIH;
— MIOHATHS BOJIHOBOTO MMITYJIbCA, BOJIHOBOTO MAaKeTa, CTAIMOHAPHONW FapMOHUYECKOMN BOJIHBI,
— MOoHATHE (POHTA CTAIIMOHAPHON M HECTALIMOHAPHOM BOJIHBI;
— MOHATHE 0 chepUUecKUX, IMINHAPUYECKUX, TUIOCKUX U KBA3UIIJIOCKUX BOJIHAX;
— cucteMy 0003HauYeHH U Ppu3ndeckue pasMepHocTH B cucteme CH s XapakTeprCTUK BOJIHOBBIX
JIBYKEHUH.

2. OCHOBHBIE MOHATHA U 3aKOHBI OIIMCAHUS TAPMOHUYECKUX YIPYTUX BOJIH:
— obmue (opmbl 3amucH (QYHKIUH HaNpsHYKEHHOCTH TPEXMEPHBIX BEKTOPHBIX TapMOHUYECKUX
YIPYTUX BOJH B ICHCTBUTEIBHOM U KOMILJIEKCHOM 3KCIIOHEHIIMAILHOW (hopMe;
— IOHATHA HUKINYECKON 4aCTOTHI, TEXHUYECKON 4aCTOTHI M IEPUO/1a BOJIHBI,
— IIOHATHUSA JUIMHBI BOJIHBI ¥ BOJIHOBOTO YHUCIIA;



— MOoHATHE (ha3bl FTApMOHUYECKOHN BOJIHBI;
— MOHATHE, METOAMKY BbIBO/A (hOpMYIIbI 17151 Ha30BOM CKOPOCTH TAPMOHMUYECKOM YIPYTOi BOJHBL.
3. TlousTHE U CBOWCTBAa aMILUIUTYJHO-MOYITMPOBAHHBIX TapMOHHYECKH BoH (AMB):
— neictButenbHa (opma mnpencraBieHus AMB, TOHATHS O Hecymed M MOIYJIUPYIOIICH
COCTAaBIISIONICH;
— METOJIMKY MCToab30BaHust AMB 115 mepeHoca curHanbHOM HHPOpMaINH;
— METOJIMKY BBIBOJIA (POPMYIIBI JUIsl TPYNIIOBON CKOPOCTH TAPMOHUYECKHX BOJIH;
— (u3MYecKuii CMBICI TPYNNOBOHW CKOPOCTH TapMOHHYECKHX BOJH, SIBIISIOIIUXCS HECYIIeH
KOMIIOHEHTOH aMIIUTYAHO-MO1YJINPOBAHHOI'O CUTHAJIA.
4. TloHsTHe O JUCHEPCHOHHBIX CBOMCTBaX M MOJAaX TapMOHMYECKHUX YIPYrUX BOJH B
BOJIHOBOJIaX:
— MOHATUE MOJIbl TAPMOHUYECKOH YIIPYTOM BOJIHBI;
— TIOHATHE IUCIIEPCHHM TapMOHUYECKHUX BOJH, CBS3b TEPMHHA <JIHCIIEPCHUS» C OCOOCHHOCTSAMHU
pacrnpocTpaHeHHs BOJTHOBBIX UMITYJILCOB IO MOJIaM C JAMCIIEPCHEN U Oe3 AUCIIepCHH;
— TMOHATHE O JAuarpaMMmax JHUCIEPCHOHHBIX KPHUBBIX (KJIACCMYECKHMX U  PaCIIMPEHHBIX),
JUCIIEPCUOHHBIX KPUBBIX;
— TIOHATHE O OE3IMCIEPCHBIX MOAAX, KPUTHUECKUX YaCTOTAaX MOJ] OEryIIUX BOJH, MOJIaX OOpaTHBIX
YOPYTUuX BOJIH;
— T€OMETPUYECKUN CMBbICH (a30BOW W IPYIMIOBON CKOPOCTEW YNPYrux rapMOHHYECKUX BOJIH Ha
JyarpaMmax JUCIEepPCHBIX KPUBBIX;
— HH()OPMAITMOHHBIN TTOTEHIIUAT JHArPaMM TUCIIEPCHOHHBIX KPUBBIX.
5. CTpyKTypy CHCTEMBbl OCHOBHBIX COOTHOIICHHH JMHAMHYECKON TEOpUU YIPYrocTH
AQHU30TPOIHBIX JePOPMHUPYEMBIX CPEI:
— BUJ ONPEAENSIOUMX COOTHOLUEHUN i1 MarepuasioB. MPUHAJICKALMX OCHOBHBIM Kiaccam
CUMMETPUN MEXAHWYECKHX CBOMCTB M TOYEUHBIE AUAarpamMMbl MATPUL] YIPYTHX MOCTOSIHHBIX JJIS
ATUX MaTEPUAJIOB;
— COCTaB MOJIHOM CHCTEMBl YpaBHEHUN JUHAMUYECKOTO J1e(hOpMHUPOBAHMUS;
— IPUPOJy OTJINYMS YPABHEHUI IBUKEHUS YIIPYTOW Cpellbl OT YPaBHEHHM paBHOBECHS,
— TEH30pHYI0 (OpMy 3alMCH COOTHOUICHWH AMHAMHUYECKON TEOpUU YHPYTOCTH aHU30TPOITHOTO
Tena,
— crnoco0 BBEAECHUS BOJIHOBBIX MOTEHIMAJIOB Ul U30TPOMHOM YHPYTod Cpenbl U ypaBHEHHs IS
OIIpeeNIEHNUs IOTEHIIMAJIOB.
— TpEACTaBJIEHUE JJs KOMIIOHEHT CpEJAHEro 3a IMEepHoj| MOTOKa MOIIHOCTH, MEPEHOCHUMOTo
YIPYTHMH BOJIHAMH.
6. OcHOBHBIE CBOWCTBAa TapMOHUYECKHX OOBEMHBIX YIPYIHX BOJH B H30TPOMHBIX U
AQHU30TPOIMHBIX CPENAX:
— YHCII0 MOJI TApMOHHYECKUX O0BEMHBIX YIPYTHX BOJIH B U30TPOIHBIX U aHU30TPOIHBIX Telax;
— BBIP@KEHUS I CKOpOCTE€H OOBEMHBIX YINPYIHMX BOJIH IMPOIOJBHOTO M CIBUTOBOTO THUIIA B
U30TPOMHBIX Cpeaax;
— 3aKOHOMEPHOCTH M3MEHEHHsI CKOPOCTEHl 0OBEMHBIX YIMPYTHUX BOJH MPOJIOJBHOTO U CABUTOBOTO
TUIIA B U30TPOIHBIX CPe/lax B 3aBUCUMOCTHU OT IJIOTHOCTU U MOJyJIeH YIIPYTOCTH MaTepUaoB;
— OCHOBHBIE 3aKOHBI OTPAKEHUS U MPEJIOMIIEHHS YNPYTUX BOJH IPU HOPMAIBHOM U HAKIOHHOM
NaJIeHUH Ha TPaHUYHbIE TOBEPXHOCTH;
— MOHATHE BOJHOBOTO COMPOTUBIICHUA (MMII€aHCa) I M30TPOIIHBIX YIPYTUX Cpel.
7. OCHOBHBIE CBEICHUS U3 TEOPUN HOPMAIBbHBIX YIPYTHUX BOJIH:
— OIIpE/IEIICHUE MOHATUS HOPMAJIBHBIX YIIPYTUX BOJIH;
— TOHATHE OerymMX W KpaeBbIX CTOSYMX YIPYTUX BOJH, HUX (QU3NYECKYI0 TMPUPOAY H
MHTEPIIPETALNIO;
— CTPYKTYpYy IuarpamMm JHUCIEPCHOHHBIX KPHUBBIX JJIi HOPMAJIbHBIX BOJIH CABUTAa B HM30TPOIMHOM
YIPYTOM CIIOE;
— ACHUMIITOTMYECKHE CBOWCTBA HOPMAJbHBIX BOJH CJIBUIa B M30TPOIIHOM YIPYIOM CIOE B
BBICOKOYACTOTHOM KOPOTKOBOJIHOBOM JIMAIIa30HE;
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— OCHOBBI METOJa PSIIOB MO 0A3MCHBIM MHOXKECTBAM OETyIIMX M KPAaeBbIX CTOSUMX HOPMAaJIbHBIX
YIPYTHX BOJIH.
8. OcHOBHBIE CBEJICHUS U3 TEOPUU TOBEPXHOCTHBIX YIIPYTUX BOJH:

— IIOHATHE O TOBEPXHOCTHBIX YNPYTUX BOJIHAX;
— MOHATHE O IIOBEPXHOCTHBIX YIPYrux BoOjHax JIsgBa, MX OCHOBHBIX CBOMCTBAX M 3aKOHAX
pacnpoCcTpaHEHUS;
— IOHATHME O IOBEPXHOCTHBIX YIPYIMX BOJIHAaX Penes, MX OCHOBHBIX CBOMCTBaX M 3aKOHAax
pacnpoCcTpaHEHUS;
— CBA3b IIOBEPXHOCTHBIX YIIPYTUX BOJIH C CEHCMUYECKUMMU SIBJICHUSMH.

ymembo:
— ONPEIENAT TUIl U NOJIIPU3ALMIO BOJIHBI 110 €€ AHAIUTUYECKOMY IIPECTABIICHUIO;
— 3aIlMCBIBaTh NPECTaBICHNE (DYHKIIMU HAIPSPKEHHOCTH TPEXMEPHBIX BEKTOPHBIX FAPMOHMYECKHX
YIPYTUX BOJH B JCHCTBUTEIBHON M KOMILICKCHOM AKCHOHEHIMAIbHON (popMe MO JaHHBIM 00 HX
(GU3UKO-MEXaHUYECKUX U T€OMETPUUYECKUX XaPaKTEPUCTUKAX;
— paccuuThIBaTh (pa30BbIe U TPYNIOBBIE CKOPOCTH OOBEMHBIX YIPYTHUX BOJIH;
— PacCYUTHIBATh BPEMS ABM)KECHHUS YIPYTHUX BOJIH 110 3aIaHHOM TPAGKTOPUU U PACCTOSIHUSL, KOTOPBIE
POXOAUT (PPOHT BOJHBI 32 YKa3aHHOE BPEMS;
— OIPENeNATh KPUTHUECKUE YACTOThI MO OETyIIMX HOPMAJIbHBIX BOJIH.

enaoemy:
— HaBBIKAMU U OIBITOM aHajM3a AMCIEPCUU I'APMOHUYECKUX BOJIH U €€ CBSA3U C OCOOCHHOCTSIMHU
pacnpocTpaHeHusl BOJIHOBBIX UMITYJIbCOB 10 MOJaM ¢ Jucrnepcueii u 0e3 qucrnepeuu;
— HaBBIKaMH U OIIBITOM IIOCTPOEHUS U UHTEPIIPETALNN KIACCUYECKUX U PACLIMPEHHBIX AMArPaMM
JUCIIEPCUOHHBIX KPUBBIX;
— HaBBIKAMH M OIBITOM pacyeTa KOMIIOHEHTOB CPEIHEro 3a IIepuoJ IO0TOKa MOIIHOCTH,
IIEPEHOCUMOT0 YIIPYTUMH BOJIHAMU;
— HABBIKAMU W OIBITOM OIIPEACIICHUs YITIOB OTPAaXEHUS M IPEJIOMIICHUS YIPYTUX BOJH IIPU
HOPMAJIBHOM M HAaKJIIOHHOM IIaJICHUM HAa TPAaHWYHbIE NOBEPXHOCTHM M IIOBEPXHOCTH paszeiia B
COCTAaBHBIX TeJlax;
— HaBbIKAMHM U ONBITOM pacueTa BOJHOBBIX CONPOTUBICHUHN (MMIEAAHCOB) IS M30TPOIHBIX
YIPYTUX Cpen;
— HaBBIKAMHU M ONBITOM MPUMEHEHMsS METOoJa pSAAOB IO OAa3UCHBIM MHOXKECTBaM OErymux H
KPaeBbIX CTOSIYMX HOPMaJIbHBIX YIIPYTHX BOJIH JUIS pacueTa XapaKTepUCTUK BO30YKAECHUS YIPYTHX
BOJIH B KOHEYHBIX U NOJyOECKOHEUHBIX Ne(OPMUPYEMBIX Telax;
— HaBBIKAMU U OIIBITOM OLIEHMBAHUSA BO3MOXXHOCTEU PACIPOCTPAHEHUS MOBEPXHOCTHBIX YIPYTHUX
BOJIH JIIBa M pacueTa uX CKOPOCTH;
— HaBBIKAMM U OIBITOM pacyeTa CKOPOCTH ITOBEPXHOCTHBIX YIPYIUX BoiHax Penes;
— HaBbIKAMM M OIBITOM pacyeTa TPAeKTOPUH, BPEMEHH 3aJEPKKH HUMITYJIbCOB-OTKIMKOB U
U3MEHEHUN aMIUIATYJ UMIIYJIbCOB-OTKIIMKOB YIPYIMX BOJIH B HM30TPOIHOM  CIIOMCTOM
MOJIyIIPOCTPAHCTBE;
— HaBBIKAMM U OIBITOM IIPUMEHEHUS TEOPETUKO-DKCIEPUMEHTAIIBHOM METOAMKUA BOJHOBOU
JUAarHOCTHKU CTPOEHHUSI CIIOMCTOTO YIIPYTOro MOJIYIIPOCTPAHCTBA.

4.COJIEP)KAHUE JUCIHUTIINHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

IHopsinkoBbIii HOMEP U TeMa Kpartkoe coaepxaHue TeMbl

Cooeporcamenvhotit Modynw 1. OcnosHble nO0MHCEHUA MEOPUU MOOETUPOBAHUA 60TIHOBLIX
npoyeccos 8 dehopmupyemuvix ynpyzux cpeoax.

Tema 1. Cdhepsl npuMeHEHUs 3HAHUN PaccmarpuBaroTcsi OCHOBHBIE TIOJIOKEHUS TEOPUHU
B o0nactu BOJIHOBOTO | MOJIEJIMPOBAHUS BOJIHOBBIX MIPOLIECCOB B
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nehopMUpOBaHUS  yIPYTHX  cpeql.
Heknaccuaeckue obnactu
NPUMEHEHHUST TOPUHM YIPYTUX BOJH —
HEpa3pylawIii  yIbTPa3ByKOBOMU
KOHTPOJIb, CEeICMOAKYCTHKa,
AKyCTO3JICKTPOHHKA.

nehopMUPYEMBIX YIPYTUX Cpedax, KIacCHYEeCKHe H
HEeKJIaccruueckue chepsl MPUMEHEHHS 3HaHUH B 00JacTu
BOJIHOBOTO nehopMUPOBaHUS yIPYyTUX cpen,
Hepa3pyLIaoIui YIBTPa3BYKOBOM KOHTpO!JIb,
ceiicCMOaKyCTHKa, aKyCTOAIEKTPOHHKA.

Tema 2. OCHOBHBIE OINpEACICHUS
TEOPHUH YIPYTUX BOJIH. TpaekTopus u

HaNpsKEHHOCTb. Tumnbl u
HOJISIpUA3ALUL. Benymue
KJ1accu(pUKalMOHHBIE IPU3HAKU

BOJIHOBBIX IPOLIECCOB, JIMHEWHOCTh U
HEJIMHEWHOCTb, CTALlMOHAPHOCTh U
HECTallMOHAPHOCTb. DPOHT BOJIHBI.

PaccmarpuBaloTcsi OCHOBHBIC TIOJOXKCHHUS TEOPUHU
MOJICTTUPOBAHUS BOJIHOBBIX MIPOLIECCOB B
neGopMHpPYEMBIX  YIPYT'HX  CpelJax,  OCHOBHbBIE
OTpeseNieHusT TEOPUHM  YIOPYTHMX  BOJH, TOHSITHS
TPAGKTOPUU W HAINPSHKEHHOCTH, THIA M MOJISPU3ALUU
BOJIH, BEIylMe KIACCU(PUKANMOHHBIC  MPU3HAKH
BOJTHOBBIX IIPOIECCOB - JIMHEHHOCTh ¥ HEIUHEWHOCTH,
CTAI[MOHAPHOCTh W  HECTAIMOHAPHOCTH,  IOHSITHE
(poHTA BOJIHBI.

Tema 3. IlonsTHe rapMoHUYECKOU

BOJIHBI. dopmupoBaHue
MIPEACTABICHUN TAPMOHUYECKUX BOJIH
1o 3aJlaHHBIM ¢buzuko-

TCOMETPHUICCKUM XaPAKTCPUCTUKAM.

PaccmarpuBaroTCs OCHOBHBIE IIOJIOKEHHS TEOPUHU
MOZEIIUPOBAHUSA BOJIHOBBIX IIPOLIECCOB B
neGopMHpYeMBIX  YIOPYT'HX  CpelJax,  OCHOBHBIE
OIpPENEICHUs TEOPUU  YINPYTMX  BOJH, IOHATUA
rapMOHUYECKOM  BOJIHBL, TIPUEMBI  (POPMHUPOBAHUS
IIPEJICTAaBICHUM T'apMOHMYECKHUX BOJH IO 3aJaHHBIM
(U3HKO-TEOMETPUUYECKUM XapaKTEPUCTHKAM.

Tema 4. @OpoHT TrapMOHHYECKOU PaccmarpuBaroTCsi OCHOBHBIE TMOJOKEHUS TEOPUHU
BOJHBI. [lmockMe  rapMOHMYECKHE | MOJEIUPOBAHUS BOJIHOBBIX MIPOLIECCOB B
BOJIHBIL. ®dazoBas CKOPOCTH | AepopMHUpYyeMBIX  YOPYTHX  cpedaX,  OCHOBHbBIC
TapMOHMYECKUX  YOPYTHX  BOJH. | ONPEEICHUsI TEOPUH YIIPYTHX BOJIH - TOHSATUSA (PPOHTA
KommekcHoe JKCIOHEHLIUAIBHOE | TAPMOHUYECKOW BOJIHBI, IFIOCKUX TAPMOHUYECKUX BOJIH,
IIPE/ICTABIICHHE rapMOHMYECKHUX | ()a30BOM CKOPOCTH TapMOHHYECKUX YIPYTUX BOJH,
YOPYTHUX BOJIH. KOMIUIEKCHOTO ~ 3KCIIOHEHIMAJIBHOIO  IPEICTaBICHUS
TapMOHUYECKUX YIPYTUX BOJIH.
Tema S. AmmutyaHo- | PaccmaTpuBaloTcsi  OCHOBHBIE — TOJIOKEHHS  TEOPUH
MOJYJINPOBAHHBIE FapMOHUYECKUE | MOACIMPOBAHUSA BOJIHOBBIX MPOLECCOB B
yrnpyrue BoaHbL. llepeHoc sHeprum | neopMHUpyeMBIX  yIPYTUX  Cpelax,  OCHOBHBIE
aMIUTUTYTHO-MOAYJINPOBAHHBIMU ONpeAeeHUuss TEOPUU YOPYTUX BOJH -  TOHATHUA
BOJHaMM.  ['pymmoBas  CKOPOCTH | aMIUTMTYIHO-MOJIYJIMPOBAHHBIX FapMOHUYECKUX
TapMOHUYECKOUN BOJIHBI. YOPYTHX BOJH, I[EPEHOCa DJHEPruu aMIUIUTYAHO-
MOJYJIMPOBAHHBIMU BOJIHAMH, TPYNIOBOM CKOPOCTH
TapMOHUYECKOM BOJHBI.
Tema 6. ITonsaTue MOJbl | PaccMaTrpuBatoTCsi  OCHOBHBIE — IOJIOKEHUSI  TEOPUU
FapMOHUYECKON  yIpPyrod  BOJIHBL. | MOJACIMPOBAHUSA BOJIHOBBIX MPOIIECCOB B
Jucnepcuss TapMOHUYECKHX BOJH. | 1eOpPMHUPYEMBIX  YIPYTUX  Cpelax,  OCHOBHBIE
JnarpaMmbl JIMCTIEPCUOHHBIX | OMPEACTICHUS TEOPUU YNPYTUX BOJIH, MOHATHS MOJIbI
KpUBBbIX. be3nucriepcHble  BOJHBI. | TAPMOHUYECKUX YIPYTUX BOJIH, JIUACTIEPCUH
OOGpaTHbIC BOJHBI. TapMOHUYECKUX BOJH, JHAarpaMMbl JHCIEPCUOHHBIX

KPHBBIX, 6632[I/ICHCpCHBIX BOJIH, 06paTHLIX BOJIH.

Cooeporcamenvhutii Mooyab 2. OcHoeHble COOMHOWEHUA MOOeNell OUHAMUUECKO20
oedpopmuposanus aHU3OMPONHLIX YRPY2UX cpPeo.

Tema 7. CTtpyKkTypa OCHOBHOU
CHUCTEMbl JUHAMUYECKUX YpaBHEHUM
TEOPUU  YIPYTOCTH.  YPaBHEHUS
JBUOKEHUS YIPYrou cpensl.
Bekropnas dbopma 3aIuCH

OCHOBHBIE  COOTHOLIEHHS  Mojienei
nepOpMUPOBAHUS  AHU3OTPOITHBIX
VIOPYTUX  Cpel, CTPYKTypa OCHOBHOM  CHCTEMBI
JUHAMUYECKUX  YpPaBHEHUU  TEOpUU  YIPYTOCTH,
YpaBHEHUs JBWKEHHSI YOPYrod Cpeabl, BEKTOpHas

N3yuarorces
JTMHAMHUYECKOTO




OIPEACIAIONNX MaTEepUAIbHBIX
COOTHOLIEHUH. YpaBHeHUs1
JUHAMUYECKOT0 Je(pOpMUPOBaHUS B
HEPEMEIICHUSX.

dbopma  3ammMcH  OMPEIEISIONTUX
COOTHOLICHUH, YpaBHEHUS
nehOpMUPOBAHUS B ITEPEMEILICHUSX.

MaTEepHAITBHBIX
JTUHAMHAYIECKOTO

Tema 8. OcHOBHbIE
AHU30TPOIUHU YIPYTUX cpen.
ToueuHnble  AMarpaMMbl  MaTpUIl
YOPYruX TOCTOSIHHBIX. Marepuabl
MOHOKJIMHHOW,  OPTOPOMOHMYECKOMH,
TeKCArOHATBPHOW W KyOWYecKoi

CHUCTCMHBI.

KJIaCChI

Moneen
AQHU30TPOITHBIX

Nzyyarores
JTUHAMHUYECKOTO

OCHOBHBIE  COOTHOIIEHUS
nepopMupoBaHUs
VIOPYTUX Cpel, OCHOBHBIE KJIACChl aHU3O0TPOIHHU
VOPYTUX Cpell, OCHOBHBIE KJIACChl aHU30TPOIHHU
VIOPYTUX Cpell, TOUeYHbIe AMArpaMMbl MaTPUILl YIIPYTUX
MOCTOSIHHBIX, MaTrepuabl MOHOKJIMHHOM,
OpPTOPOMOUYECKON, TEKCaroHaJbHOH U KyOMUYecKou
CHUCTEMBI

Tema 9. MarpuuHo-onepaTopHas
dbopma ypaBHEHU I BOJIHOBOTO
nehopMUPOBaHUS TUIS
opTopoMOmueckoi cpensl. TeHsopHas
dbopma 3aMnucu COOTHOLICHHH
OCHOBHOH CHCTEMBI JTMHAMHUYECKOTO
nehopMUPOBAHUS. TenzopHsie
YPaBHECHHUS IBUKCHHUS.

OCHOBHBIC ~ COOTHOIICHHS  MOJCICH
ne(OPMUPOBAHUS  AHU3OTPOITHBIX
yIOPYTUX  Cpeld, CTPYKTypa OCHOBHOH  CHCTEMBI
JUHAMAYECKUX  YpaBHEHHH  TCOPHMH  YIPYTOCTH,
MaTpUYHO-OTepaTopHas (opMa ypaBHEHHIl BOJIHOBOTO
neOopMHUpPOBaHUS  JUII  OPTOPOMOMYECKON  CPEIIbl,
TeH30pHas (opMa 3amuCH COOTHOIICHUH OCHOBHOM
CHUCTEMBI JTMHAMUYIECKOTO nehopMupoBaHus,
TCH30PHBIC YPABHCHHUS JIBUKCHUSL.

Nzyyarores
JTUHAMHUYECKOTO

Tema  10.
yYpaBHEHUU

MU30TPOIHBIX
NOTEHLUAJIBI.

Bekropras  ¢opma
JIBYDKCHUS ISt
cpen. BosiHOBBIE

H3y4aroTcss OCHOBHBIE COOTHOLICHHS  MOJEIIEU
JUHAMUYECKOT0  ae(OpMUPOBaHMsS  AHU3O0TPOIIHBIX
YOPYTUX  Cpel, CTPYKTypa OCHOBHOM  CHCTEMBI
JUHAMUYECKMX  ypaBHEHUH  TEOPUM  YIPYIOCTH,
BEKTOpHast  (opMa  ypaBHEHUH  JBUKEHUS  JUIS
U30TPOIHBIX CPEJl, TOPUs BOJTHOBBIX TOTCHIIUAJIOB.

Cooepircamenvnutit Modyns 3. Teopemuueckue modeau npoyeccos pacnpocmpanenus,
OMPANHCEHUS U NPETIOMICHUA 00DEMHBIX YRPY2UX 6OTIH.

Tema 11. O6beMHbBIE YIPYTHE BOJIHBI
B U30TPONHBIX M TE€KCArOHAJIBHBIX

cpenax.  Pemenwe  3amaum 00
00BEeMHBIX BOJHAaX B cpele ¢
IIPOU3BOJIBHOM  aHM3O0TPONIMEH  Ha
OCHOBE  TCH30PHBIX  ypaBHEHHUN
JIBUKECHUS. YpaBHeHue
Kpucrododens.

M3yuaroTcst  TeOpeTHYECKHe  MOJENM  IMPOLECCOB
pacnpoCTpaHEHHUs,  OTPAXKEHUS U NPEIOMIICHHUS
O0OBEMHBIX  YINPYTUX BOJH, MpoOJemMbl pacuera

CKOpocTell 00beMHBIE YIIPYTHe BOJHBI B U30TPOIHBIX U
reKcaroHaJbHbIX cpelax. PaccmarpuBaroTcs pelieHue
3a7jauu 00 0OBEMHBIX BOJIHAX B CpeZie C MPOU3BOIBHOM
AQHU30TPONMEN Ha OCHOBE TEH3O0PHBIX YpaBHEHHM
JIBIDKEHUS, 1osydyeHre ypaBHeHus Kpucrodderns.

Tema 12. [Ipenomienue npoaoabHbBIX
U CIBUTOBBIX OOBEMHBIX YIPYIHX
BOJIH NP HOpPMAJIbHOM NaJCHUM Ha
TpaHULY  pasfena  pa3HOPOJIHBIX
M30TPOIHBIX HOJIyIIPOCTPAHCTB.
BoiHOBBIE CONPOTUBIEHUS YNPYTUX
cpex.

N3y4aroTcsi TEOpETHYECKUE MOJEIH IPOLECCOB
paclpoCTpaHEHHUs,  OTPAXKEHUS U NPEIOMIICHHUS
O0OBEMHBIX  yINPYTrUX BOJH, NPoOJEeMBbl  aHaIU3a
IIPOLIECCOB TPEIOMJIEHHSI TPOAOJIBHBIX M CIBHUIOBBIX
00BEMHBIX YIPYTUX BOJH MpU HOPMaJIbHOM MaJCHUH Ha
TpaHULY  pa3fena  PasHOPOAHBIX  M30TPOIHBIX
MOJIYTIPOCTPAHCTB, BOJIHOBBIE COMPOTHUBIICHUS YNPYTUX
cpen.

Tema 13.
UMITYJTBCHBIX

Pacnipoctpanenue
YVOPYTUX BOJH B
U30TPOITHOM CJIONCTOM
nosynpocrpancree. Tpaexkropun u
3aJIepAKKHU UMITYJIbCOB-OTKJIMKOB.
Anammnz W3MEHCHUU aMILIUTYL
UMIIYJIbCOB-OTKJIMKOB C 3aJaHHBIMU

N3yvaroTcst TeopeTHdeckue MOJEIH IMPOLECCOB
pacnpoCTpaHEHHUs,  OTPAXEHUS M NPEIOMIICHHUS
00BEMHBIX YINPYTUX BOJIH, 3a/ladydl PACIPOCTPAHEHUS
UMITYJIBCHBIX YIPYTUX BOJH B HM30TPOIHOM CJIOHUCTOM
HOJYIPOCTPAHCTBE M OCHOBAHHAs HA UX PpELICHUU
TEOPETUKO-3KCIIEPUMEHTAJIbHAsE METOAMKA BOJIHOBOM
JIMarHOCTUKU CTPOEHUS CIIOMCTOTO YIPYroro
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TPACKTOPHUSIMHU. MOJIYTIPOCTPAHCTBA, METOAMKHU pacyeTra TPAeKTOpPUH U
3a/IepKKU HMITYJIbCOB-OTKJIMKOB, aHAJIM3a W3MEHEHUU
aMIUIMTYl ~ UMIYJIbCOB-OTKJIMKOB €  3a/JaHHBIMH
TPACKTOPHUSIMU

Tema 14. TeopeTuko- N3ydarorcst TeopeTUuecKkue MOJEIU MPOILIECCOB

AKCIIEpUMEHTAJIbHAS METO/IMKA | paClIipOCTPAHEHHUSI,  OTPAKEHUS U  MPEJTOMIICHUS

BOJIHOBOI ~ JTMarHOCTHKH  CTPOEHUS | OObEMHBIX YIPYTHUX BOJIH, 3a/ladydl PaclpOCTPaHEHUS

CJIOUCTOIO YIOPYTroro | UMITYJIbCHBIX YIPYTUX BOJH B HM30TPOMHOM CJIOUCTOM

MOJIYTIPOCTPAHCTBA. MOJIYIPOCTPAHCTBE U OCHOBaHHAs Ha HX PpPEUICHUH
TEOPETUKO-IKCIIEPUMEHTAIbHAS METOJMKa BOJIHOBOM
JTUarHOCTHKU CTPOCHHUS CJIOUCTOTO yIIpyroro
II0JIYTIPOCTPAHCTBA.

Tema 15. OtpaxeHue IUIOCKUX N3ydarorcst TeopeTUuecKkue MOJEIU MPOILIECCOB

YIPYTUX BOJIH CIBUI'a U NMPOAOJIBHBIX
YIOPYTHX BOJH IIPU HOPMAJIbHOM H
HAKJIOHHOM IIaJI€HUM Ha CBOOOAHYIO
TPaHULlY U30TPOITHOTO
IOJIyIIPOCTPAHCTBA.

pacupoCTpaHEHUsl, OTPaKEHUS U IPEJIOMIICHHUS
00BEMHBIX  YIOPYI'MX BOJH, HpoOJeMbl aHanIMu3a
IIPOLIECCOB OTPAKEHHUs IIJIOCKUX YIPYIHMX BOJH CJIBHra
U IPOJOJIBHBIX YIPYTUX BOJH I[PU HOPMAJIBHOM U
HAaKJIOHHOM TIaJIcHHd Ha  CBOOOJHYK  IpaHUIlY
U30TPOIHOIO MOJIYIIPOCTPAHCTBA.

Cooeporcamenvhotii modyns 4. Teopemuueckue mooenu npoyeccos 030yxcoeHus u
PAacnpocmpanenus HOpMaabHbIX YRPY2UX 60JIH 8 cJloe.

Tema 16. Pacnpoctpanenue
HOPMAaJIbHBIX  YOPYTHX BOJH B
U30TponHOM  cioe.  HopmanbHbie

BOJIHBI CABHTIA. HOpMaJ'IBHLIe BOJIHBI

PaccmarpuBaroTcss TEOpETUYECKHE MOJENN IIPOLECCOB
BO30YXJIEHHsI M  paclpOCTPAaHEHHs  HOPMAJIbHBIX
YIOPYTUX BOJH B CJIO€, PAaCIpPOCTPAHEHUS HOPMaJIbHbBIX
YIPYrUX BOJIH B HW30TPOIHOM CJIO€, PAacCHpOCTPAHEHUS

Penes-JIrmba. HOPMAJIBHBIX ~ BOJH  CIABHra,  paclupoOCTpaHEHHUs
HOpMaJbHBIX BOIH Penes-JIom0a.
Tema 17. CummerpuuHsle U PaccmarpuBarorcst TEOpPETUYECKUE MOJ eI
AHTUCUMMETPUYHBIE HOpMaJlbHbIE | IPOLIECCOB  BO3OYXKAEGHHS M paclpOCTpaHEHHs
BOJIHBI  CABMTa B  CBOOOJHOM | HOPMaJbHBIX YHOPYIMX BOJIH B CIIO€, PACIPOCTPAHEHMS
U30TPONIHOM  cioe.  JluarpamMmsel | CAMMETPUYHBIX U AHTUCUMMETPUYHBIX HOPMAJIBHBIX
JUCIIEPCUOHHBIX KPUBBIX. BOJIH CJIBMra B CBOOOJHOM HM30TPOIHOM  CJIOE,
IIOCTPOEHUE JUarpaMM JUCIIEPCUOHHBIX KPUBBIX.
Tema 18. AcCHUMIITOTHYECKHE PaccmarpuBarorcst TEOpPETUYECKUE MOJ eI
CBOWCTBA HOPMAJILHBIX BOJIH C/ABMra B | IPOIIECCOB  BO3OYXXIEHMs M pacHpOCTpaHEHUs
CBOOOAHOM HN30TPOITHOM CJI0€. | HOPMAJIbHBIX YIPYTMX BOJIH B CJIOE€, aCUMIITOTUYECKHE
@da30Bble  CKOPOCTM  HOPMAJIbHBIX | CBOWCTBA HOPMAJbHBIX BOJH CABHMra B CBOOOJHOM
BOJIH cIBUTA B CBOOOJHOM | H30TPOITHOM CJIO€, BOIPOCHI OmpeaeneHrne (a3oBbIX

HU30TPOIMHOM CJIOC. KpaeBBIC CTOAYHUC
BOJIHBI )51 nx (1)I/ISI/I‘ICCKa${
HHTCpIIpCTAlNs.

CKOpOCTEHl HOPMaJbHBIX BOJH CIBUTa B CBOOOIHOM
M30TPOITHOM CJIO€, ONMCAaHUsl KPAeBbIX CTOSYMX BOJH U
uX (hu3znyeckas HHTepIpeTaIms

Tema 19. CummerpuuHble U
AHTUCUMMETPUYHBIE HOpMaJIbHbIE
BOJIHBI C/IBUTa B 3aKpEIUICHHOM Ha
IpaHsix M30TPOITHOM clIoe.
Junarpammbl JTUCTIEPCUOHHBIX
KPUBBIX.

Paccmarpusarorcs TEOPETUYECKHE MOJIENH
IpOIECCOB  BO3OYXKIEHMS M PacHpOCTpPaHEHUs
HOPMaJIbHBIX YIPYTUX BOJH B CJIO€, CHMMETPUYHBIX U
AQHTHUCUMMETPUYHBIX HOPMAJIBHBIX BOJIH CIBUTa B
3aKpEIJICHHOM Ha T'PaHsSX HU30TPOIMHOM CJIOE, BOIPOCHI
IIOCTPOEHHUS JUarpamMm JIUCIIEPCUOHHBIX KPUBBIX

Tema 20. 3amaun o BO30YXIEHHU

HOpPMaJbHBIX  BOJIH  CIOBUTAa B
W30TPONTHOM  mojdycioe. basucHbie
CHCTEMBI HOPMAaJTbHBIX BOJIH.
Metonuku anrebpaunzanuu

PaccmatpuBarores TEOPETUUECKHUE MOZENH
IpPOLECCOB  BO3OYXKIEHMS M PacHpOCTPaHEHUs
HOPMAJIbHBIX YIPYIMX BOJH B CJO€, JUarpammbl

JUCTIEPCUOHHBIX KPUBBIX HOPMAJbHBIX BOJIH CABHMra B
U30TPOITHOM cllo€, BOIIPOCHI ¢buznyeckoi
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(G YHKIIMOHATBHBIX
YCIOBUH.

T'paHUYHBIX

UHTEpPIpPETallud KPAEBbIX CTOSYMX BOJH, METOMAbI
UCCIICIOBAaHMUSI 3aJad O BO30YXKIECHHH HOPMAJIbHBIX
BOJIH CJIBUT'a B U30TPOITHOM IOJIYCIIOE.

Cooeprcamenvhotit Modyns 5. Teopemuueckue mooenu npoyeccos pacnpocmpanenus
NOBEPXHOCHHBIX YRPY2UX GOJIH.

Tema 21. 3agaua o pacpocTpaHeHUN
U CBOMCTBaX IIOBEPXHOCTHBIX BOJIH
JIsBa B COCTaBHOM  H30TPOIIHOM
HOJYIPOCTPAHCTBE.

N3y4aroTcst TEOpPETUYECKHE MOJEIM  IPOLECCOB
pacnpocTpaHeHHs] TOBEPXHOCTHBIX YHpyrux BouiH JlsBa
B COCTaBHOM M30TPOITHOM IIOJIyIIPOCTPAHCTBE.

Tema 22. 3agaua 0 paclpocTpaHEHUU
M CBOWCTBAaxX ITOBEPXHOCTHBIX BOJIH

Penes B HU30TPOITHOM
HOJYIIPOCTPAHCTBE CO  CBOOOJHOM
TPAHULIEH.

N3yyarorcst TeopeTHYECKHEe MOJIETU  IPOIIECCOB
pacipocTpaHeHHUs OBEPXHOCTHBIX YIIPYTUX BOJIH Pernes
B HM30TPOIHOM TIONYNPOCTPAHCTBE CO CBOOOJHOM
TpaHULICH.

Cooeporcamenvhutii modyas 6. Teopemuueckue moodenu npoyeccos pacnpocmpanenus ciaoo
HeIUHEUHBIX YRPY2UX 60JIH.

Tema 23. Teopus wucciaegoBaHUsS
MaJIBIX AHTAPMOHUYECKHX 3P (HEKTOB
IIPU PaCIpOCTPAHEHUH YIPYTHX BOJIH.

W3yuyaloTcst ~ OCHOBHBIE  COOTHOLIEHHUS  TEOpUHU
MCCJIEJOBAHMSI MAJIbIX aHFAPMOHUYECKUX 3((HEKTOB IIpU
pacrpoCTpaHEeHUH YIPYTHX BOJIH, a TaKXKe KOHIIEMIUS

Konnenmus MOCJIEIOBATEIBHBIX | MPUMEHEHUS anropuTMa MOCJIeTIOBATEIbHBIX
npUOIKEHUH. npUOIHKEHUN TUIs OTHCAHUS HEJMHEWHBIX
AHTAPMOHHUYECKHX BO3MYIIICHUMN.

Tema 24. AHrapMoHUYecKue Crpoutcs u wuccienyeTcss pelieHue 3agadd o0
3p(deKTel  TpU  PacHpPOCTPAHCHUU | aHTAPMOHHMYSCKHX d(PPeKTax MpH paclpoCTpaHCHUH
MOHOXPOMAaTHUYECKUX O0OBEMHBIX | MOHOXPOMATUYECKUX OOBEMHBIX BOJH CIBUTA B
BOJIH. yIpyrou cpeie KyOn4eckoi CUCTEMBI.

Tema 25. Henuneiinoe | CTpoutcss W HCCIEAyeTCsl  peuieHue 3aJadd o
AQHrapMOHUYECKOE  B3aUMOJCHCTBUE | HEIMHEITHOM aHTapMOHUYECKOM B3aUMOJIEMCTBUU MApbI

00BEMHBIX YIIPYIHX BOJIH.

00BEMHBIX YIOPYTHMX BOJIH CIBHTa B YIOPYro cpene
KyOMUYeCKOi CHCTEMBI.




TemaTnuyeckuii miian

Conep:kareJibHbIIN MOAYJIb 1

KoaunuecTBO 4acoB

Ounas ¢popma o0y4eHus1 3aounas popma oOyuenus
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Tema 1. Chepbl npuMeHEHUS
3HaHUI B 00JaCTH BOJTHOBOTO
neGopMUpOBaHUS YIPYTUX
cpen. Hexnaccuueckue obnactu
IIPUMEHEHHUS TOPUU YIIPYTUX 3 2 10101 0 3 2 0| O 1 0

BOJIH — HEpa3pyLIAOIINI
YJIBTPa3ByKOBOW KOHTPOJIb,
CENCMOAaKyCTHKA,
aKyCTORJIEKTPOHMKA.

Tema 2. OcHOBHEIE
OnpeeIeHUsI TEOPUU YIPYTHX
BOJH. Tpaekropus n
HaIpsHKEHHOCTh. TUMbl u
nosjsipuzanud. Begymue
KJIacCU(UKAMOHHBIE TIPU3HAKHI
BOJTHOBBIX TTPOIIECCOB,
JIMHEWHOCTh U HEIMHEUHOCTb,
CTAIlMOHAPHOCTD U
HecTalnoHApHOCTh. DPoHT
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Tema 3. [lonsitue
rapMOHHUYECKOW BOJIHBI.
@opMUpPOBaHUE MPEACTABICHUN
rapMOHHUYECKHUX BOJIH IO
3aJJaHHBIM (PU3HKO-
r€OMETPUYECKUM
XapaKTEPUCTHKAM.

Tema 4. DpOHT rapMOHUYECKON
BOJIHBL. [Inockue
TapMOHHYECKHUE BOJIHBI.
da30Bas CKOPOCTh
TapMOHHYECKUX YIPYTHX BOJIH.
KommiekcHoe
HKCIIOHEHIIMATILHOE
MPEACTABICHUE TAPMOHUYECKUX
yIPYTUX BOJH.

Tema 5. AmunnutynHo-
MOJlyJINPOBaHHbIE
TrapMOHHYECKUE yTIpyTHe
BOJIHBI. [IepeHoc sHEprun
aMIUIUTYIHO-
MOJYJINPOBAHHBIMU BOJIHAMM.
['pymnmoBast ckopocTh
TrapMOHMYECKOHN BOJIHBI.

Tema 6. [1onsiTie MOABI
rapMOHHUYECKOU yHpyrou
BOJHBL. [{ucnepcus
rapMOHUYECKHUX BOJIH.
JlnarpaMMbl JUCTIEPCHOHHBIX
KpuBBIX. be3nucnepcHbie
BOJHBI. OOpaTHBIE BOJHBI.

Hmozo no cooeprrcamenvnomy
Mmooy 1

18

12

18

12
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Conep:kareJbHbIIA MOIYJIb 2

Tema 7. CtpykTypa OCHOBHOM
CUCTEMBI TMHAMUYECKUX
YPAaBHEHUN TEOPUH YIIPYTOCTH.
YpaBHEHUsI IBUKEHUS yIIPYTOil
cpensl. BektopHas gopma
3aMucy ONPEAEISIONIUX
MaTEepUaIbHBIX COOTHOUIECHUH.
YpaBHEHHS TUHAMHYECKOTO
nepopMupoBaHUS B
MIepEeMEeICHUSX.

Tema 8. OcHOBHBIE KJIaCCHI
AQHU30TPOINUH YIPYTUX CPEI.
Toueunsie qUarpamMmbl MaTPUIL
YOPYTUX MOCTOSHHBIX.
Marepuaiibl MOHOKJIMHHOM,
OpPTOPOMOUYECKOI,
reKCaroHaJIbHOW U KYOMYEeCKOM
CHUCTEMBI.

Tema 9. MaTpuuHo-
orneparopHas opma ypaBHEHUI
BOJIHOBOTO J1e(hOpMHUPOBaHUS
U1 OPTOPOMOUYECKOM CpeJibl.
Tenzopnas hopma 3anucu
COOTHOIIEHUN OCHOBHOU
CHCTEMBI JTUHAMHYECKOTO
nepopmupoBanus. TeH30pHBIE
yYpaBHEHHUsI TBH)KCHUSI.

Tema 10. BexropHas ¢popma
YpaBHEHUN JBUKEHUS IS
M30TPONHBIX cpel. BoinHoBBIE
NI TEHIHAJIBI.

Hmozo no cooeprrcamenvnomy
Mooy 2

18

10

18

10
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Conep:kareJibHBIA MOIYJIb 3

Tema 11. O6beMHBIC yTIpyTHE
BOJIHBI B U30TPOIHBIX U
TeKCaroHaJIBHBIX Cpeliax.
Pemenue 3amaun 06 00bEMHBIX
BOJIHAX B Cpejic C
MPOU3BOJILHON aHU30TPOIHEH
Ha OCHOBE TCH30PHBIX
ypaBHEHUU JABUKECHHUS.
Ypasaenne Kpucrodders.

Tema 12. IIpenomiienue
MPOJIOIBHBIX U CABUTOBBIX
O00BEMHBIX YIPYTHX BOJIH IPU
HOPMaJIbHOM I1aJICHUU Ha
TpaHuIly pa3zelia pa3HOPOIHBIX
M30TPOMHBIX MOJYIPOCTPAHCTB.
BonHOBBIE cCOPOTUBIICHHS

YIPYTHX CPE/I.

Tema 13. PacnipocTpanenue
MMITYJIBCHBIX YIIPYTUX BOJIH B
U30TPOITHOM CIIOUCTOM
HOJIyIIPOCTPAHCTBE.
Tpaexropuu u 3agepxKu
HUMITYJIbCOB-OTKJIMKOB. AHAIIN3
WU3MEHEHUHN aMIUIATY]
HUMITYJIbCOB-OTKIJIUKOB C
3aJJaHHBIMH TPACKTOPHUSIMH.

Tema 14. TeopeTuko-
JKCIIEPUMEHTAIbHAs METOIMKA
BOJTHOBOHM TUAarHOCTUKH
CTPOEHUS CIIOUCTOIO YIIPYTroro
MOJYNPOCTPAHCTBA.

Tema 15. OTpakeHue MIOCKUX
yIPYTUX BOJH CIIBUTA U
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MIPOJOJBHBIX YIPYTHX BOJIH MIPU
HOPMAaJIbHOM U HaKJIOHHOM
MaJieHUH Ha CBOOOIHYIO
TPaHMILy U30TPOITHOTO
MOJIYIPOCTPAHCTBA.

Hmozo no cooeprrcamenvnomy
Mmooy 3

24

14

10

24

14

0] 0|10]| O

CoaepxarebHBIH

MOYJIb

Tema 16. PactipocTpanenue
HOPMAJIbHBIX YIIPYTUX BOJIH B
n3oTponHoMm cioe. HopmanbHbie
BOJIHBI caBura. HopmanbsHbie
BOJIHBI Pernes-JIamba.

Tema 17. CumMmeTpuyHBIE U
AHTHUCHMMETPUIHBIC
HOpMaJbHbIE BOJIHBI CJIBUTA B
CBOOOTHOM M30TPOITHOM CJIOE.
JlnarpamMMbl JTUCIIEPCHOHHBIX
KPUBBIX.

Tema 18. AcuMOTOTHYECKHE
CBOMCTBAa HOPMAJIBHBIX BOJIH
CIABHIa B CBOOOJTHOM
H30TPOIHOM clioe. Pa3oBbie
CKOPOCTHU HOPMAaJIbHBIX BOJIH
CJIBUTa B CBOOOJHOM
n3otponHoM cioe. KpaeBsie
CTOSIYME BOJIHBI M UX
(dbu3nyecKas HHTEPIPETAIUs.

Tema 19. CummeTpruHBbIe U
AHTUCUMMETPUYHBIC
HOPMAaJIbHBIE BOJIHBI C/IBUTA B
3aKpEIUICHHOM Ha IPaHsX
W30TPOIHOM ciioe. /lnarpaMmmbl
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AUCTICPCUOHHBIX KPUBBIX.

Tema 20. 3agauu o
BO30Y>KICHUH HOPMAaJIbHBIX
BOJIH CJIBUTA B U30TPOITHOM
nosrycioe. basucHsie cuctembl
HOpPMAaJIbHBIX BOJTH. MeTOIMKH
anredpan3ainuu
(YHKIIMOHATBHBIX TPAHUYHBIX
YCIIOBUH.

Hmozo no cooeprcamenvHomy
Mooy 4

24

14

10

24

14

0

0

10

0

Conep:kareJbHbII

MOAYJIb

Tema 21. 3amaya o
pacrpoCTpaHEHUU M CBOMCTBAaX
MMOBEPXHOCTHBIX BOJIH JIsiBa B
COCTaBHOM M30TPOITHOM
MOJYTIPOCTPAHCTBE.

Tema 22. 3agava o
pacipoCcTpaHEHUH U CBOMCTBAxX
MMOBEPXHOCTHBIX BOJIH Penes B
M30TPOITHOM TOIYIPOCTPAHCTBE
CO CBOOOIHOM TPAHMIICH.

Hmozo no cooeprrcamenvnomy
MO0yn0 5

0

0

4

0

CoaepxareJibHbIN

MOIYJIb

Tema 23. Teopus
HCCIIEIOBaHMS MAJIBIX
aHrapMoHuyeckux 3dexTon
IIPU paclpOCTPAHEHUH YIPYTHX
BOJIH.

Konuenmus nocnenoBaTeabHbIX
NPUOTHKEHUH.
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Tema 24. AurapmoHuyeckue
3¢ deKThI Tpu
pacnpocTpaHeHUuu
MOHOXPOMATHYECKHX
00BEMHBIX BOJIH.

Tema 25. Henmneiinoe
aQHTapPMOHHUYECKOE
B3aHUMOIEHCTBHE 00BEMHBIX
YIPYTUX BOJIH.

Hmozo no codepricamenvnomy
Mooy 6

16

10

16

10

Bcezo no oucyunnune

108

64

44

108

64

44
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5. METOAUYECKHE PEKOMEHJAINHA JJI51 IPOBEJAEHUS
JIEKIHIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUH

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne
n/n

Ha3zeanue memui

Konuuecmeo
uacoe

Cdepbl mpuMeHeHMsI 3HaHUM B 00JIaCTH BOJHOBOTO Ae(pOpMHUPOBaHUS
ynpyrux cpea. Heknaccuueckue o0nacTv NpUMEHEHUs TOPUM YIPYTHX
BOJIH — HEpa3pyLIaloIlui yJIbTPa3ByKOBOW KOHTPOJb, CEHCMOAKYCTHKA,
aKyCTO3JIEKTPOHHUKA.

OcHOBHbBIE ONpENENIEHUsS TEOPUM YIOPYrux BodH. Tpaekropus U
HanpsHKeHHOCTh. Tunsl U noasipuszauus. Benynye kinaccupukaluoHHbIe
MIPU3HAKU BOJIHOBBIX IIPOLIECCOB, JIMHEMHOCTh M  HEJIUHEHHOCTb,
CTaLlMOHAPHOCTb U HECTALIMOHAPHOCTb. (DPOHT BOJIHBI.

[lonsaTe rapMoHHYecKON BOIHBL. @OpPMHpPOBAaHME IIPEACTABICHUN
TFapMOHMYECKUX  BOJH MO  33JaHHBIM  (DPU3HKO-TEOMETPUUYECKHM
XapaKTEPUCTUKAM.

@®pOHT TrapMOHHMYECKOW BOJHBL. [lIOCKME TrapMOHMYECKHE BOJIHBI.
daszoBasi CKOpPOCTb TapMOHMYECKHMX YIPYrMxXx BOJIH. KomruiekcHoe
SKCIIOHEHIIMAJIBHOE IIPEICTABIICHHE TAPMOHNYECKUX YIIPYTUX BOJIH.

AMIUINTYTHO-MOAYJIUPOBAHHBIE ~ TAPMOHUYECKHE  YIPYTM€  BOJIHBI.
Ilepenoc ~ sHeprum  aMIUIMTYAHO-MOAYJHMPOBAaHHBIMH  BOJHAMH.
I'pynnoBast CKOpOCTb FApMOHUYECKON BOJIHBI.

[TonsTHE MOABI TApMOHUYECKON YIPYroW BOJHEL. [{ucniepcus
FapMOHHMYECKHX BOJIH. J[MarpaMMbl TUCIIEPCUOHHBIX KPUBBIX.
besnucnepcubie BosHBL. OOpaTHBIE BOIHBI.

CTpyKTypa OCHOBHOUM CHCTEMBbI TUHAMUYECKUX YPaBHEHUHN TEOpUU
yIPYTrOCTH. Y paBHEHHUsI IBIKEHUS YIpyro cpensl. BekTopHas ¢popma
3alMCH ONPECIAIONINX MAaTEPUATIbHBIX COOTHOILICHUI. Y paBHEHUS
JUHAMHYECKOTO A1e(OpPMHUPOBAHUS B IEPEMEIICHUSIX.

OcHOBHBIE KJ1acCchl aHU30TPOIIUHU YIIPYTUX cpell. ToueuHble [uarpaMmsl
MaTpull yIIPyTux MOCTOSIHHBIX. MaTepuainbl MOHOKIIMHHOM,
OPTOPOMONYECKOM, TEeKCArOHATLHON U KyOMUECKOM CUCTEMBI.

MatpuyHo-onepaTopHas ¢opMa ypaBHEHUI BOTHOBOI'O
nedopMUpOBaHUs U OpTopoMOuuecKkoit cpeapl. TensopHas Gpopma
3aIMCH COOTHOINICHUM OCHOBHOM CHCTEMBI TMHAMHYECKOTO
nedopmupoBanus. TeH30pHBIC ypaBHEHUS ABUKCHHUS.

10

BekropHas ¢popma ypaBHEHHI ABMKEHUS I H30TPOITHBIX CPel.
BonHoBbIE NITEHIINATBL.

11

OO6beMHbIe yIpyrue BOJIHBI B M30TPOMHBIX U T€KCArOHAJIbHBIX CPeax.
Pemenue 3a1aun 00 00bEMHBIX BOJIHAX B CpeJie ¢ IPOU3BOJIBHOM
AHU30TPOIMEN HA OCHOBE TEH30PHBIX YPABHEHU IB)KCHUS. Y paBHEHUE
Kpucroddens.

12

HpeJIOMJICHI/IC MMPOAOJIbHBIX U CABUT'OBBIX 00BEMHBIX YIIPYIrux BOJIH IIPpH
HOpMAaJIbHOM IIaJICHUX Ha I'paHUIly pa3aciia pasHOPOAHBIX U30TPOITHBIX
TMOJIYIIPOCTPAHCTB. BoaHoBEIe COIIPOTUBJICHUSA YIIPYTUX CPCU.

13

PacnipocTpanenre UMIyIbCHBIX YIPYTHX BOJIH B U30TPOITHOM CIIOMCTOM
MIOJIYIPOCTPAHCTBE. TpacKTOpUU U 3aAE€PKKU UMITYJIbCOB-OTKINKOB.
AHanu3 U3MEHEHU aMIUTUTY UMITYJIbCOB-OTKJIMKOB C 3a/JaHHBIMU
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TPaeKTOPHUSIMHU.

14 | TeopeTuko-3KCIIEpUMEHTAIbHAS METOJMKA BOJTHOBOW ANAarHOCTHKH 5
CTPOCHUSI CIIOUCTOTO YIIPYTOTO IOIYIPOCTPAHCTBA.

15 | OrpakeHue IIOCKUX YIPYIHX BOJIH CABUIA U IPOAOIBHBIX YIPYIHX
BOJIH ITPY HOPMAJILHOM M HAKJIOHHOM ITaJICHUH Ha CBOOOHYIO TPAaHHILY 4
U30TPOIHOr0 HOIYIPOCTPAHCTBA.

16 | PacmpocTpaneHre HOPMaJBHBIX YHOPYTMX BOJH B H30TPOIIHOM CJIOE.

Hopwmasnbnsie BonHbl casura. Hopmanshbie BosiHbl Penes-JIamoOa. 4
17 | CummeTpuyHble U aHTUCHUMMETPUYHBIE HOpPMaJIbHBIE BOJHBI CIBUTa B 5
CcBOOOHOM H30TPOMHOM ciioe. JluarpaMmbl JUCTIEPCUOHHBIX KPUBbIX.
18 | AcuMnToTHYeCKHE CBOWCTBA HOPMAJbHBIX BOJIH CIBUTa B CBOOOJAHOM
n30TponHOM cjoe. PDa3oBble CKOPOCTH HOPMAIbHBIX BOJH CJABUTAa B 5

cBOOOZHOM H30TpOMHOM cioe. KpaeBble cTOsSYMEe BOJHBI U HUX
(du3nuecKas MHTEPIIPETAIIHS.

19 CI/IMMeTpI/ILIHLIG U aHTUCHUMMCTPUYHBIC HOPMAJIBHLIC BOJIHBI C/ABUTA B
3aKpPCIVICHHOM Ha I'paHsiaX H30TPOIIHOM CJIOC. I[I/Ial"paMMLI 2
AUCTICPCUOHHBIX KPUBBIX.

20 | 3agaun o BO3OYXJICHWH HOPMAIBHBIX BOJH CJABHTa B H30TPOITHOM
nojycioe. ba3sucHble CUCTEMBI HOPMalbHBIX BOJIH. Meroauku 4
anreOpan3anuu QyHKIMOHAIBHBIX TPAHUYHBIX YCIOBUH.

21 | 3amaua o pacmpoCTpaHCHHH W CBOMCTBaX MOBEPXHOCTHBIX BOJH JIsBa B
COCTaBHOM H30TPOITHOM TOJYIIPOCTPAHCTBE.

22 | 3amaua o0 pacrpoCTpaHCHHH W CBOMCTBaX IMOBEPXHOCTHHIX BOJIH Penes B
M30TPOITHOM IOJTYITPOCTPAHCTBE CO CBOOOTHOW TPAHMIICH.

23 | Teopuss wuccnenoBaHHUS MaJbIX AHrAPMOHUYECKUX 3(P(EKTOB mpU
pacnpocTpaHEHUH YIPYTHX BOJIH. 2
Konnenuus nocieaoBaTeNbHbIX NPHOIHKEHUH.

24 | AHrapMoHHMYECKHe 3 heKThI pu pacnpocTpaHEHUH 4
MOHOXPOMAaTHYECKUX 0OOBEMHBIX BOJH.

25 | HenuHeiiHOE aHTapMOHHYECKOE B3aUMOJCHCTBHE OOBEMHBIX YIPYTHX 4
BOJIH.
BCET'O 64

Tembl (MpaKTHYECKHUX, Ja00PATOPHBIX, CCMHHAPCKHUX) 3aHATHI — He MPeIyCMOTPEHbI
Y4eOHbIM IJIAHOM

6. METOOAUYECKHUE PEKOMEHIAIIUU 11O OPTAHU3ALIUN
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Opranuzanmsi caMOCTOSITE/IbHOI Pa0doThI CTYICHTOB
(coomeemcmeenno Oannvim 6 mabauye memamuyecKko2o niana)

No Konuuecmeo
Ha3zeanue memui
n/n uacoe

1 | OcHoBHBIE NOJIOKEHUSI TEOPUU MOJEIMPOBAHUS BOJHOBBIX IIPOIECCOB B
neGopMUpYEMBIX YIPYIUX Cpelax, KIacCUYeCKHe M HEKIACCHYECKue
chepbl NPUMEHEHUs 3HAaHUM B 00JIACTH BOJIHOBOTO JehopMHpOBaHUS 1
YOPYIMX  Cpel, Hepa3pyllalolUil  YIbTPa3BYKOBOW  KOHTpOIIb,
CEMCMOAKyCTHKA, AKyCTOIEKTPOHMKA.

2 | OcHOBHbIE IOJIOKEHUSI TEOPUU MOJEIUPOBAHMS BOJHOBBIX MPOLIECCOB B 1
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neOopMUPYEMBIX YIPYTUX Cpelax, OCHOBHBIC OMPEICICHUS TEOPUH
YOPYTUX BOJH, ITOHATHS TPACKTOPHUM W HANOPSIKEHHOCTH, TUIIA U
TOJISIPU3AIIMK BOJIH, BEAYIUE KIIaCCU(PUKAIIMOHHBIC MPU3HAKHA BOJIHOBBIX
MPOLIECCOB - JIMHEMHOCTh W HEJIUMHEWHOCTb, CTAlMOHAPHOCTh U
HECTallMOHAPHOCTD, MOHATHE (PPOHTA BOJIHEI.

OCHOBHBIE MOJIOKEHHSI TEOPUU MOJIETUPOBAHUS BOJHOBBIX MPOLECCOB B
nepOPMUPYEMBIX YIPYTUX Cpelax, OCHOBHBIE OMNPEICICHHS TEOPUHU
YOPYrMX  BOJH, TIOHATHS ~ TapMOHMYECKOW  BOJIHBI,  IPUEMBI
(dhopMUpOBaHUS TPEJCTABICHUN TapMOHUYECKHX BOJH IO 3aJaHHBIM
(U3UKO-TEOMETPUUECKUM XapaKTEPUCTHKAM.

OCHOBHBIE MOJIOKEHHSI TEOPUU MOJIETUPOBAHUS BOJHOBBIX MPOLECCOB B
neGopMUpYEMBIX YIPYTHX Cpelax, OCHOBHBIC ONPEACICHHUS TEOPHUU
YOPYTUX BOJIH - TOHSTHUS (PPOHTA TapMOHUYECKOW BOJHBI, TUIOCKUX
rapMOHUYECKHAX BOJH, (Pa30BOH CKOPOCTH TapMOHHYECKUX YIPYIHX
BOJIH, KOMILJIEKCHOTO 3KCIOHEHIMAIBHOTO MIPEACTABICHUS
FapMOHHYECKHUX YIPYIMX BOJIH.

OCHOBHBIE MOJIOKEHHSI TEOPUU MOJIETUPOBAHUS BOJHOBBIX MPOLECCOB B
neopMUPYEMBIX YIPYTUX Cpelax, OCHOBHBIC OMNPENEICHUS TEOPHUH
yOPYyTUX  BOJH - MOHATUSA  AMIUIMTYIHO-MOJXYJIMPOBAHHBIX
FapMOHUYECKUX YIPYTHUX BOJIH, IIEPEHOCA DHHEPruu aMIUIATYIHO-
MOJYJIMPOBAaHHBIMUA BOJIHAMH, TPYIIIOBOM CKOPOCTH TapMOHUYECKOU
BOJIHBI.

OcCHOBHbIE MOJOXKEHUS TEOPUU MOJIETUPOBAHUS BOJHOBBIX MPOLIECCOB B
neopMUPYEMBIX YIPYTUX Cpelax, OCHOBHBIC OIpEIeTICHHUs TEeOpUu
YOPYTUX BOJIH, TIOHATHS MOJbl TapPMOHHYECKHUX YIPYTUX BOJH,
JTUCTIEPCUU TAPMOHUYECKHUX BOJH, TUATPAMMBI IUCIIEPCUOHHBIX KPUBBIX,
0e3A1CIIepCHBIX BOJH, 0OpaTHBIX BOJIH.

OCHOBHbBIE COOTHOILIEHUSI MOJENeH TUHAMHUYECKOro ae(opMHpOBaHUS
aHU3OTPONHBIX  YINPYIMX Cpel, CTPYKTypa OCHOBHOM  CHCTEMBI
TUHAMHYECKUX YpPAaBHEHUN TEOpUHU YNPYTrOCTH, YPABHEHUs JIBHIKEHUS
yrnpyroi  cpeipl, BeKTOpHas (¢GopMma  3alucCu  OINpeeIIoIuX
MaTepuaIbHbIX COOTHOLIEHUH, yYpaBHEHUS JUHAMHYECKOT O
ne(GopMUPOBaHUS B IEPEMEIICHUSX.

OcCHOBHbBIE COOTHOIIIEHUSI MOJENeH MUHAMHUYECKOro aedopMHpOBaHUS
AHU30TPOIHBIX YIPYIUX CPEJ, OCHOBHBIE KJIACCHI aHU30TPOMUU YIIPYTUX
Cpel, OCHOBHBIE KJIACCHl AHU30TPONMU YIOPYTUX Cpeld, TOYECUHbIE
JarpaMMbl MaTpPHI] YOPYTUX MOCTOSHHBIX, MaTepHAIbl MOHOKJIMHHOM,
OpPTOPOMOUYECKOM, TeKCAaTOHAIBHON M KyOU4eCKOW CUCTEMBI

OcCHOBHBIE COOTHOIIIEHUSI MOJENeH TUHAMHUYECKOro ae(opMHpOBaHUS
AQHU3O0TPOMHBIX  YOPYTHX Cped, CTPYKTypa OCHOBHOM  CHCTEMBI
JUHAMUYECKUX YPAaBHEHHUI TEOPUH YIPYTrOCTH, MATPUUYHO-OINEpaTOpHAs
(dhopma ypaBHEHHI BOJHOBOTO AehOPMHPOBAHUSI 1T OPTOPOMOMUECKOM
cpensl, TeH30pHas (opma 3amucHl COOTHOIICHWHW OCHOBHOW CHCTEMBI
JTUHAMHYECKOTO 1eQOpMUPOBAHUS, TCH30PHBIC YPaBHEHUS IBHKCHUS.

10

OCHOBHBIE COOTHOIIEHUS MOJIENEN JUHAMUYECKOTro Ie(pOopMHUpPOBaHUS
aHU3OTPOMHBIX ~ YINPYIUX Cpel, CTPYKTypa OCHOBHOM CHCTEMBI
JMHAMUYECKUX YpaBHEHHMH TEOpUM YIPYrocTd, BeKTOpHas Qopma
YpaBHEHMM JBUKEHUS [UI1 H30TPONHBIX CpEel, TOpPUS BOJIHOBBIX
MIOTEHIIAAJIOB.

11

Teopernueckne MoOJEIM NPOLECCOB PACIpPOCTPAHEHUS, OTPAKEHUS U
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IpeIOMIIEHUs] OOBEMHBIX YIPYTUX BOJIH, IPOOJIEMBI pacueTra CKOpocTei
00BbEMHBIC YIPYTHE BOJHBI B M30TPONHBIX M T'€KCATOHAIBHBIX Cpeax.
PaccmarpuBarorcss perieHue 3azaud 00 OOBEMHBIX BOJIHaX B cpele ¢
IIPOU3BOJIBHOM AHM3OTPONIMENH HA OCHOBE TEH30PHBIX YPAaBHEHUU
JBYDKEHUS, IToJTydeHue ypaBHeHus Kpucroddens.

12

Teopernueckue MOJEIM MPOLIECCOB PACIPOCTPAHECHUS, OTPAXKEHUS U
MpeIOMIICHUSI OOBEMHBIX YIIPYTHX BOJH, MPOOJIEMBI aHAJIHM3a MPOIECCOB
MIPEIOMIICHUSI TIPOAOJIBHBIX U CABUTOBBIX OOBEMHBIX YIPYTUX BOJH MPHU
HOPMaJbHOM IaJICHUM Ha TPaHMIly pa3fiesia pa3sHOPOJHBIX M30TPOIHBIX
MOJIYIIPOCTPAHCTB, BOJTHOBBIE COITPOTUBIICHUS YIIPYTUX CPEJL.

13

Teopernueckne MozenM NPOLECCOB PACIPOCTPAHEHMS, OTPAKEHUS U
NpEeJOMJICHUS OOBEMHBIX YHPYTHUX BOJH, 33Jaydl PAaCHpPOCTPAHEHUS
UMITYJIbCHBIX YIPYTHUX BOJIH B U30TPOITHOM CJIOUCTOM
IIOJIYIIDOCTPAHCTBE M OCHOBAaHHas Ha UX PEIICHUH TEOPETHKO-
JKCIIEPUMEHTAJIbHAs METOJMKA BOJHOBOM JIMarHOCTUKU CTPOCHUS
CJIOUCTOTO YIIPYIOro MOJyIpOCTPaHCTBA, METOAMKHU pacdyeTa TPACKTOPUHI
U 3aJEpKKH HMIYJIbCOB-OTKIMKOB, aHalW3a W3MEHEHUN aMIUIUTY[
HMITYJIbCOB-OTKJIMKOB C 33/1aHHBIMHU TPACKTOPUSIMU

14

Teopernueckue MoOJEIM MPOLIECCOB PACIPOCTPAHECHUS, OTPAXKEHUS U
MpeoMJIeHUsT OOBEMHBIX YIPYTUX BOJH, 3aJa4dl PacHpoCTpaHEHUS
HMITYJIbCHBIX YOPYTUX BOJIH B M30TPOIHOM CJIOUCTOM
MOJYNPOCTPAHCTBE M OCHOBaHHAas HAa UX PEIICHUU TEOPETHUKO-
SKCIEPUMEHTAJIbHAsT METOAMKA BOJHOBOW JIMATHOCTUKU CTPOEHUSA
CJIOUCTOTO YIPYroro IMOJyNnpoCTPAHCTBA.

15

Teopernueckne MojeaM MPOIECCOB PACIPOCTPAHEHUS, OTPAKEHUS U
NpeIoMIIEHUsI 0OBbEMHBIX YIIPYIHX BOJH, MPOOJIEMBI aHAJIM3a MPOLECCOB
OTPaXEHUS IUIOCKMX YIPYrMX BOJH CIABUra M MPOIOJBHBIX YIPYTUX
BOJIH TP HOPMAJIbHOM M HAaKJIOHHOM MaJIeHUM Ha CBOOOJHYIO IPaHUILY
M30TPOIHOTO MOJIYIPOCTPAHCTBA.

16

Teopernueckne mMojenu MmpoureccoB BO3OYKICHHS M PacIpOCTPAHEHUS
HOpPMAJIbHBIX YNPYTHMX BOJH B CJIOE, PACHPOCTPaHEHUS HOPMaIbHBIX
YIOPYTHUX BOJIH B U30TPOITHOM CJIO€, PACIPOCTPAHEHHS] HOPMAJIbHBIX BOJIH
C/IBUTa, PACIPOCTPaHEHUs] HOPMaJIbHBIX BOJIH Penes-JIamoa.

17

PaccmarpuBaroTcs T€OpeTHUYECKHE MOJIETH MPOLECCOB BO30YKICHUS
U pacupoCTpaHEHUsT HOPMAJIBHBIX  YIOPYTMX BOJH B  CJOE,
pacIpoCTpaHEeHUss CUMMETPUYHBIX M aHTUCUMMETPUYHBIX HOPMAJIbHBIX
BOJIH CIBUTa B CBOOOJHOM M30TPOIIHOM CJIO€, MOCTPOCHHE Auarpamm
JUCIIEPCUOHHBIX KPUBBIX.

18

Teopernueckue Mojenu MPOIECCOB BO3OYXICHHUS M PaclpOCTpPAHEHUS
HOpPMaJbHBIX YIPYTUX BOJH B CJ0€, AaCHMIITOTHYECKHE CBONCTBA
HOpPMAaJIbHBIX BOJIH CIBUTAa B CBOOOJHOM H30TPOITHOM CIJIO€, BOIIPOCHI
onpezeneHue (a3oBbIX CKOPOCTEM HOPMalbHBIX BOJH CABUIa B
CBOOOJTHOM M30TPOIMHOM CJIO€, OMHCAHMs KPAaeBbIX CTOSYMX BOJH U HMX
¢buznveckas HHTEpHpeTans

19

Teopernueckue Mojenu MPOIECCOB BO3OYXICHHUSI M PaclpOCTPAHEHUS
HOpPMaJbHBIX  YIOPYrUX  BOJH B  CJIO€, CHUMMETPUYHBIX U
AHTHUCHUMMETPUYHBIX HOPMaJbHBIX BOJIH CABUIAa B 3aKpEIJIEHHOM Ha
IpaHsaX  H30TPONHOM  CJO€, BONPOCHl  IOCTPOCHMS  JUarpaMm
JTUCTIEPCUOHHBIX KPUBBIX

20

Teopernueckue MoJenu MPOIECCOB BO3OYXICHHS M PacCIpOCTPAHEHUS
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HOPMaJbHBIX YOPYTHX BOJH B CJIO€, AMArpaMMbl JIUCIEPCHOHHBIX
KPUBBIX HOPMAJIbHBIX BOJIH CJIBUTa B HW30TPOIHOM CJIO€, BOIMPOCHI
¢bu3nyecKkoil HMHTEpHpeTaluyd KpaeBbIX CTOSYMX  BOJH, METOJbI
WCCIEAOBaHUS 3aa4 O BO30YKIEHWHM HOPMAJIbHBIX BOJH CJBHUIa B
M30TPOITHOM IOJIYCIIOE.

21 | Teoperuyeckue MoOJENIM MPOLECCOB PACHPOCTPAHEHHUS MOBEPXHOCTHBIX
yIpyTux BoJiH JIsBa B COCTABHOM M30TPOIIHOM IOJIYIIPOCTPAHCTBE.

22 | Teoperuueckue MOJEIU IMPOLECCOB PACIPOCTPAHEHUS MOBEPXHOCTHBIX
ynpyrux BojH Pernest B M30TPOIIHOM MOJIYIPOCTPAHCTBE €O CBOOOIHOM 2
TPAHULICH.

23 | OcHOBHBIE COOTHOILIEHUS TEOPUHU HCCIIEI0BaHMS MaJIbIX
aHrapMOHMYeCcKNX 3()(EKTOB MpH pacnpoCTpaHEHUH YINPYTUX BOJH, a
TAaKKe KOHLENUHUs MPUMEHEHUs alropuTtMa  IOCIel0BaTeIbHbIX 2
OpUONMKEHUH  JUIi  ONMHMCAaHWS  HEITMHEWHBIX  AHTapMOHHMYECKHX
BO3MYIICHUU.

24 | Pemenue 3amaun 06 aHrapMOHUYECKUX AP (DeKTax Mpu pacpocTpaHEHUN
MOHOXPOMATHYEeCKHX OOBEMHBIX BOJIH CIBHTa B YIOPYroil cpene 2
KyOU4YeCKON CHCTEMBI.

25 | Pemenue 3agauu 0 HEIMHEHHOM aHIApPMOHHMYECKOM B3aUMOJCHCTBUU
napbl 0OBEMHBIX YIPYIMX BOJH CIABUTA B YHOPYroW cpele KyOuueckoi 2
CUCTEMBI.

BCEI'O 44

7. AHAUBUAYAJIbHBIE 3AJIAHUS — He npeaycMOTpPeHbI POrpaMmMoii
8. KOHTPOJIBHBIE BOITPOCHI K MPOMEXKYTOUYHOM ATTECTAIIUA

OcCHOBHBIC NOHATHS H 3AKOHBI TEOPHH BOJIHOBOIO IBUKCHHS:
— OIpesiesIeHUEe MOHATHUS YIPYTroi BOJIHBI (BOJIHBI Aehopmaninii);
— MOHATHE TPACKTOPHH (HANpaBJIEHUS pacpOCTPAHEHUs! BOJIHBI;)
— MOHATHE IPOAOIBHBIX U MONEPEYHBIX BOJH, MOJIIPU3ALIUS ONEPEUYHBIX BOJIH;
— IIOHATHE HAIPSYKEHHOCTU BOJIHOBBIX JBM)KECHU;
— MOHATHE BOJIHOBO/1a, OETYIINX U CTOAYUX BOJIH;
— IIOHATHUS JTMHEWHBIX U HEJIMHENHBIX BOJIH;
— IIOHATHS BOJIHOBOTO UMITYJIbCA, BOJIHOBOTO MMaKeTa, CTAllMOHAPHOW FrapMOHUYECKOMN BOJIHBI,
— MOHATHE (POHTA CTAIIMOHAPHON M HECTALIMOHAPHOM BOJIHBI;
— MOHATHE 0 chepUUeCcKUX, IMINHAPUYECKUX, TUIOCKUX U KBA3UIIJIOCKUX BOJIHAX;
— cucreMy 0003HaueHH U pu3nUeckrue pasMepHocTH B cucteMe CH 1ist XapaKTepUCTHK BOJTHOBBIX
JIBYKEHUH.

OcHOBHBIE IOHATHSA U 3aKOHBI OITMCAHHSA FrapMOHMYECCKHUX YIIPYIruX BOJIH:

— obmue (opmbl 3anmucH (QYHKIUH HaNpsHYKEHHOCTH TPEXMEPHBIX BEKTOPHBIX TapMOHHUYECKUX
YIPYTUX BOJH B JIEHCTBUTEIIHOM M KOMIUIEKCHOM SKCITOHEHIMABHON (popMme;

— TIOHATHS UUKINYECKON YacTOThI, TEXHUYECKOW YacTOTHI M MEpH0/1a BOJIHBI,

— IIOHATHUS JUIMHBI BOJIHBI ¥ BOJIHOBOTO YHUCIIA;

— noHATHE (a3bl TAPMOHUYECKOUN BOJIHBI;

— MOHATHE, METOJIMKY BBIBOJIA (POPMYIIBI U1 (ha30BOM CKOPOCTH FapMOHMUYECKON YIPYTOMl BOJIHBL.

IlonsiTHE M CBOMCTBA AMILIUTYAHO-MOAYJIMPOBAHHBIX TAPMOHHYEeCKHUI1 BOJH (AMB):
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— JneiictBurenbHa ¢opma mnpeacraBieHus AMB, mnoHATHS 0 Hecymie W MOAYIUpYIOIIEH

COCTAaBIISTIONIEH;

— METOJIMKY UCnob30Banus AMB 11 nepeHoca curHajibHOW HH(POPMALINY;

— METOJIMKY BbIBOJIA (POPMYJIBI [UIs TPYIIIOBON CKOPOCTH FApMOHUYECKHX BOJIH;

— (U3NYECKUN CMBICI TPYNIOBOH CKOPOCTH TapMOHUYECKUX BOJH, SBISIIOIIUXCSA HECYIIeH

KOMIIOHEHTOM aMILIUTYAHO-MOAYJINPOBAHHOIO CUTHAJIA.

IlonsiTHe 0 IMCNIEPCHOHHBIX CBOMCTBAX U MOJaX FTAPMOHMYECKHUX YIPYIrUX BOJIH B

BOJIHOBO/IAX:

— IIOHATHE MOJIbl TADMOHUYECKON YIIPYTOW BOJIHBI;

— TIOHATHE IUCIIEPCHHM TapMOHUYECKHUX BOJH, CBS3b TEPMHHA <(IHCIEPCHS» C OCOOCHHOCTAMHU
pacrpoCTpaHEHUs BOJIHOBBIX UMITYJIbCOB 110 MOJAAM C IUCIIEpCHEN U 0e3 aucnepcuu;

— TMOHATHE O JAuarpaMMax JHUCIIEPCHOHHBIX KpPHUBBIX (KJIACCUYECKMX M  PpaACIIMPEHHBIX),
JUCIIEPCUOHHBIX KPUBBIX;

— TIOHATHE O OE3IUCIEPCHBIX MOAAX, KPUTHUECKUX YACTOTaX MOJ| OETYIINX BOJH, MO/IaX OOpaTHBIX
YIPYTHUX BOJIH;

— T€OMETPUYECKUN CMBbICH (a30BOW U IPYINIOBON CKOPOCTEW YNPYrux rapMOHMYECKUX BOJH Ha
Juarpammax JUCIEPCHBIX KPUBBIX;

— HH()OPMAITMOHHBIN TTOTEHIIUAN JHArPaMM TUCIIEPCHOHHBIX KPUBBIX.

CTpyKTypa cuCTeMbl OCHOBHBIX COOTHOIIIEHH A THHAMNYECKOI TEOPHH YIIPYTOCTH
AHU30TPONHBIX Ae)OPMUPYEMBIX Cpel:

— BHJ ONPEACISAIOIUX COOTHOLIEHUHM JUIsl MAaTepHajoB. IPHHAUICKAIIMX OCHOBHBIM KJaccaM
CUMMETPUN MEXaHMYECKUX CBOWCTB M TOYEYHBIE JUArpaMMbl MATPHI] YIPYIHX ITOCTOSHHBIX JUIS
JTUX MATEpPUAJIOB;

— COCTaB MOJIHOM CHCTEMBl YpaBHEHUN JUHAMUYECKOTO J1e(hOpMHUPOBAHMUS;

— IPUPOAY OTJINYUS YPABHEHUN JBUKEHHUS YIIPYTOM Cpeibl OT ypaBHEHUI PaBHOBECHS;

— TEH30pHYI0 (OpMYy 3alMCH COOTHOUIEHMH JAMHAMUYECKOW TEOpUHU YHNPYrOCTH aHU30TPOIHOIO
Tena;

— crnoco0 BBEAECHUS BOJIHOBBIX MOTEHIMAJIOB Ul U30TPOMHOM YHPYTod Cpenbl U ypaBHEHHs IS
OIIPEEICHUS TOTCHIUAJIOB.

— TPEACTABIIEHUE NI KOMIIOHEHT CPEINHEr0 3a IEPHOJ IOTOKAa MOIIHOCTH, HNEPEHOCHUMOTO
YIIPYTUMU BOJTHAMM.

OcHOBHBIE CBOIICTBA TAPMOHHYECKHUX 00BEMHBIX YIIPYTHX BOJIH B H30TPONHBIX H
AHU30TPONHBIX Cpeaax:

— YHCII0 MOJI TAPMOHMYECKUX O0OBEMHBIX YIPYTHX BOJIH B U30TPOIHBIX U aHU30TPOIHBIX Telax;

— BBIP@KEHUS I CKOpOCTEeH OOBEMHBIX YINPYIHMX BOJIH IMPOIOJBHOTO M CJIBUTOBOTO THUIIA B
M30TPOIHBIX CPENax;

— 3aKOHOMEPHOCTH HM3MEHEHHsI CKOPOCTel 0OOBEMHBIX YINPYTHUX BOJH MPOIOJBHOTO U CABUTOBOTO
THIIA B U30TPOIHBIX CPENAX B 3aBUCUMOCTH OT IJIOTHOCTH U MOJAYJIEN YIIPYTOCTH MaTEPHUAIIOB;

— OCHOBHBIE 3aKOHBI OTPAKECHMS U IPEIOMIICHUS YIPYTHMX BOJH IPU HOPMAJbHOM M HAKIIOHHOM
MaJICHUN HA TPAHWYHBIE [IOBEPXHOCTH;

— MOHATHE BOJIHOBOT'O COMPOTUBIICHUS (MMII€]aHCa) [T M30TPOIIHBIX YIPYTUX Cpel.

OcHOBHBIC CBe/ICHUSI U3 TEOPUH HOPMAJIbHBIX YIPYIHX BOJIH:
— OmnpezeNieHHe MOHATUS HOPMAJIBHBIX YIPYTUX BOJIH;

— TOoHATHE OerymMX U KpaeBbIX CTOSYMX YNPYTUX BOJH, HUX (QU3WYECKYI0 MPUPOAY U
HMHTEPIPETALHIO;
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— CTPYKTYpYy JIMarpamMm AUCIEPCUOHHBIX KPUBBIX JUIsi HOPMaJbHBIX BOJH CIBHUIAa B M30TPOIIHOM
YIPYIOM CIIO€;

— ACHUMIITOTMYECKHE CBOWCTBA HOPMAJbHBIX BOJIH CIBUIA B M30TPOIIHOM YIPYIOM CIO€ B
BBICOKOYaCTOTHOM KOPOTKOBOJIHOBOM JMANa30He;

— OCHOBBI ME€TOJIa PSAJOB MO 0a3UCHBIM MHOXKECTBAM OETYIIMX U KPAaeBBIX CTOSUUX HOPMATbHBIX
YIOPYTUX BOJIH.

OcHOBHBIE CBCICHHUSA U3 TCOPUU ITOBEPXHOCTHLIX YIIPYIUX BOJIH:

— IIOHATHUE O IIOBEPXHOCTHBIX YIIPYTUX BOJIHAX;

— TIOHATHE O TOBEPXHOCTHBIX YNPYTUX BoJHAax JIsgBa, WX OCHOBHBIX CBOWCTBAaX M 3aKOHAaX
pacnpocTpaHeHus,

— TIOHSTHE O TOBEPXHOCTHBIX YIPYTrUX BOJIHAX Penes, WX OCHOBHBIX CBOWCTBaX M 3aKOHAaX
pacnpocTpaHeHus;
— CBSI3b MIOBEPXHOCTHBIX YIPYTHX BOJH C CCHCMUYECKUMHU SIBJICHUSIMH.

9.0BPA3EIL BAJAHUS MOAYJIBHOI'O KOHTPOJIA
(obpaszey eapuanma u kpumepuu oyeHUBaHUL)

rOYy BIIO «JIOHEIKUA HAIIMOHAJIbHBIIA YHUBEPCUTET»
Daxynvmem:_MaTeMaTHK! 1 HHGOPMALIMOHHBIX TEXHOIOTHN

Hanpaenenue noocomosxu:  01.03.02 «IIpuknagHas MmaTeMaTuka 1 ”HGOPMATHUKA)

Ipozpamma noo2omosxu: baxanaspuam

Cemecmp 7(5)

Vuebnas oucyuniuna «MeTOIBI KOMITBIOTEPHO-MATEMATHYECKOTO MOJICIMPOBAHMUS B BOJIHOBOM
MEXaHUKE)

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. Onpenenenue noHATHS ynpyrod BoiHbBL. llpomonbHble M TONEpeYHblE YHOPYTHE BOJHBI.
[Tonspuzanus nonepevHsIx ynpyrux BoiH. CUMBOJIbHBIE 0003HAYEHUS TUIIOB BOJIH.
2. BektopHas ¢opMa ypaBHEHHMH JBMKEHUS B MNEPEMEHICHMSIX IJIs HM30TPONHOW YHpyrou
cpenbl. IHTErprpoBaHue BEKTOPHBIX YPAaBHEHUH B BOJTHOBBIX ITOTCHIMAJIAX.
3. 3anucaTh NpeACTaBICHUE FAPMOHUYECKOM BOJHBI, KOTOpPAsk paclpoCTPaHsIETCs BIOJb OCH

u =
Ole SIBJISIETCS] IPOAOJIBHOM, UMEET aMILTUTYY ‘ 0‘ 0.00lcm , mepuon T= MHKPOCEKYH/Ia

Ve =
¥ CKOpOCTh © | 25 km/uac.
4. Kakoe paccTosHUE MPOXOAMUT 3a 4 CeKYHJbI (POHT OOBEMHOW MPOAOJILHON

rapMOHHYECKOH BOJHBEI B YIpyroii cpezie ¢ mapamerpamu @ =9 panjc, K =50 pag/m .

VYTBepkJeHO Ha 3aceaHuH Kadeapbl TEOPUHN YIIPYTOCTH U BBIYUCIUTEILHOW MaTEMaTUKU

nMenu akagemuka A.C. KocmonamMmuanckoro, mpotokon Ne OT «__ » 20 r.
3aBeayromuii kadenpoit B.1. CtopoxeB
ITpenonaBarens B.U. Cropoxes

IOy BIIO «IOHEI[KA HAIIMOHAJIbHBIII YHUBEPCUTET»
Daxynomem:_MaTeMaTUKU U HUHPOPMALIMOHHBIX TEXHOJIOTUH
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Hanpasnenue noocomosxu:  01.03.02 «[IpuknagHas MmareMaTuka U ”HGOPMATHKA

IIpozpamma noo2omoexu: baxanaspuam
Cemecmp 7(5)
Vuebnas oucyunauna «MeTOIbI KOMIIBIOTEPHO-MATEMATUYECKOIO MOJIEIMPOBAHMUS B BOJIHOBOM
MEXaHUKe)
MOAYJBHAS KOHTPOJIBHAS PABOTA
BAPHUAHT Ne2

1.0Onpenenenre MOHATUS JTUHEUHBIX W HEJIMHEWMHBIX BOJIH. BOJIHOBBIE MMITYJIbChI, BOJHOBBIC
MAaKeThl, TAPMOHUYECKUE BOJTHBI.

2. Ten3opnas ¢opma 3anMCH ypaBHEHHI IBYXKCHHS M 00001IeHHOTO 3aK0oHa ['yKa.
3.3a kakoe BpeMs (PpOHT MPOAOIBHON O0OBEMHON TapMOHHYECKOW YNPYroW BOJHBI MPOXOIHUT

10 10
)=2-10 n=1-10"

paccrosHue OKM B HM3OTPOIHOM Cpejie C MmapameTpamu IIa,

p:1-104 kr /v

o OX
4. 3anucaThb NpeaACTaBJICHUC TapMOHUYCCKON BOJIHBI, KOTOPas paCIpOCTPaAHACTCA BAOJIb 1

5 Uo|= _
ABJISIETCSI MIPOJIOJIBHOM, UMEET aMIUIUTYIy ‘ 0 0.001cMm qatCTOTy(D =9 pan/c u

CKOPOCTh Vi = 25 xm/4ac.

YTBep)KI[eHO Ha 3aCCJaHuHn Ka(bel[pbl TEOpHUU YIIpyroctu u BBIUMCIIMTEILHOM MaTeMaTUKHU

uMenu akagemuka A.C. KocmonamMuanckoro, mpoTokos No OT «__ » 20 .
3aBenyronuii kageapoi B.U. Cropoxes
[Tpenonasarens B.U. Cropoxes

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
Dakynbmem:_MaTEMAaTUKU U HUHOOPMAIIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosku:  01.03.02 «[IpukiagHas MmareMaThka U HHGOPMATHKAY

IIpocpamma noozomosxu: baxanasepuam

Cemecmp 7(5)

Vuebnas oucyuniuna «MeTO/IbI KOMIIBIOTEPHO-MATEMATHIECKOTO MOJICTMPOBAHUS B BOJHOBOM
MEXaHUKE

MOAYJIbBHAA KOHTPOJIBHAS PABOTA
BAPUAHT Ne3

1. TIlpencraBieHue TapMOHHMYECKOH YHpPYyroi BOJHBI B JAEHCTBUTENbHOH Qopme (c
XapaKTepUCTUKOMN BXOASIIUX B HETO MapaMeTPOB).

2. CrpyKTypa NIOJHOM CHCTEMbBl JUHAMHYECKMX YPAaBHEHHMH TeopuM ynpyroctu. Oriaudue
YPaBHEHUH JBUKEHUS OT YPaBHEHUI PAaBHOBECHS.

3.3anucath MNpeaACTaBJICHUC FapMOHHqCCKOﬁ BOJIHBI, KOTOpad pacClnpocCTpaHdACTCA BAOJIb OCH

0 ) lug| = _
3, ABJIICTCSA TPOAOJIBHOU, UMCCT aMIUNIUTYyNy 0 IMK, nepuon T =1 MUJIIMCCKYHAA U

npunaIexut moge O = Zk
4. Kakoe paccTosiHye TIPOXOUT 328 2 CEKYH/IbI PPOHT 0OBEMHON MPOIOIHHOM TAPMOHUYECKON

10 10
)=2-10 n=1.10"

BOJIHBI B YINPYrol cpeae ¢ mnapameTrpaMu ITa,

p=1-10* kr /v
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YTBepkJeHO Ha 3aceaHUH Kadeapbl TEOPUU YIPYTOCTH U BBIYUCIUTEIHHON MaTEMaTUKHI

uMenu akagemuka A.C. KocmonamMuanckoro, mpoTokos No OT «__ » 20 r.
3aBenyromnuii kadeapoit B.1. CropoxeB
[IpenonaBarens B.A. Cropoxes

rOY BIO «IOHELIKUI1 HALIIUOHAJIbHbI YHUBEPCUTET»
Dakynbmem:_ MaTEeMAaTUKN ¥ UHOOPMAIIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu:  01.03.02 «[IpuknagHas MmareMaTuka U ”HGHOPMATHKA

Ilpoepamma nooecomosku. baxanraspuam
Cemecmp 7(5)

Yyebnas OucuunﬂuHa «MeToJbl KOMIBIOTEPHO-MAaTEMAaTHUYECKOT0 MOJICTMPOBAHHUS B BOTHOBOM

MEXaHHUKE»

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Ned
1. BeiBog opmyiter 1iist ha30BOM CKOPOCTH TAPMOHHYECKUX YIPYTHUX BOJIH.

2. XapaKTCpI/ICTI/IKa AHU30TPOIIHBIX YIIPYIUX MaTCpHAJIOB reKCaroHaJIbHOM CHCTEMBI (BKJ'IIO‘IaSI

BU/J] TOYEUHBIX AUArpaMM MaTPHIIbl YIIPYTUX OCTOSHHBIX ).

3. 3anucartb MMpCACTAaBJICHUC FapMOHquCKOﬁ BOJIHBI, KOTOpasa pacCrpoCTpaHACTCA BAOJIb OCHU

} u \ = _
O 2 , ABJICTCA HpOI[OJ'IBHOI/I, HUMEECT aMHJII/ITy,[[y ‘ O IMK HepI/IOI[T - 1 MI/I.TIJ'II/ICGKYHI[a nu

MIPUHAJICKUT MOJIE W= 2k

4. Kakoe paccTosiHHE MPOXOJIUT 32 9 cexkyHa PpoHT 0ObEeMHON MPOIOTHHOM TapMOHHYECKON

10 10
) A=2-10 n=1-10
BOJIHBI B yOpYrol cpene ¢ mapamMeTpamu I1a, I1a,
4 3
p=1-10" kr/m
YTBepkeHO Ha 3aceqaHuH Kadeapbl TEOPUHU YIIPYTOCTH U BBIYUCIUTEIHHON MaTeMAaTUKHI
nMenu akagemuka A.C. KocmonamMuanckoro, mpoTokos No OT «__ » 20 .
3aBenyromnuit kadeapoit B.1. CropoxeB
IIpenonasarens B.1. CropoxeB

Cxema OLCHUBAHUA MOAYJBHOI'0 KOHTPOJIH

Homep 3a0anusn Koauuecmeo oannoe
1 12
2 12
3 8
4 8
Bcezo 40

Kpurepumn oueHnBanus
OTBETOB HA BONPOCHI MOAY/JIbHOW KOHTPOJIbHOIl padoThl.

OtBer Ha Bonpoc 1 TeopeTHYeCKOro Xapakrepa oneHuBaeTcs o mkaJe or 0 1o 12 6an10B:
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0 6amIoB - MOJIHOE OTCYTCTBHE 3HAHUM 10 pacCMaTpUBAEMOM MpoodIeMe;

1-3 - cmenana MoOMBITKA PACKPHITH CYIITHOCThH BOTIPOCA;

4-6 - paccyxeHusl 1 000CHOBaHHS HEBEPHBIC, HO TIPUCYTCTBYIOT 3HAHMUSI 110 JAHHOMY BOIIPOCY;

7-9 — OOJBIIMHCTBO BCE PacCyKACHUN U 0OOCHOBAaHUI BEPHBI, HO BOIIPOC PACCMOTPEH HE MOJHO;
10-11 — nump oTAENBHBIE PACCYXKIECHUS U 0OOCHOBAHMS HE BEPHBI, HO B MPOIECCE PACCMOTPEHUS
BOIIPOCA MPOIEMOHCTPUPOBAHBI TITYOOKHE 3HAHMSI IPEAMETA,;

12 - rpaMOTHO ¥ UCYEPIIBIBAOIIIE TIOJTHO CHhOPMYIMPOBAHBI BCE 0OOCHOBAHHS.

OTBeT HAa BONPOC 2 TEOPETHYECKOI0 XapaKTepa oueHuBaeTcs 1o mkase ot 0 10 12 6a/10B:

0 GamnioB - MOJIHOE OTCYTCTBUE 3HAHUHN IO pacCMaTPUBAEMOi MpolIeMe;

1-3 - caenana MoOMbITKA PacKPBITH CYIIHOCTH BOTIPOCA,;

4-6 - paccyxneHus 1 000CHOBaHUS HEBEPHbBIE, HO IPUCYTCTBYIOT 3HAHUS 10 TAHHOMY BOTIPOCY;

7-9 — GOJBIIMHCTBO BCE PACcCYKIACHUN U 00OCHOBAaHUI BEPHBI, HO BOIIPOC PACCMOTPEH HE TOJHO;
10-11 — numb oTHEIBHBIE PACCYXKIEHUS M 0OOCHOBAHUS HE BEPHBI, HO B MPOLIECCE PACCMOTPEHUS
BOIIPOCA MPOJIEMOHCTPUPOBAHBI ITYOOKHE 3HAHUSI IPEAMETA,;

12 - rpaMOTHO ¥ HCYEPIIBIBAIONIE MOJTHO CHOPMYIUPOBAHBI BCE 0OOCHOBAHUS.

OTBeT Ha BONpoC 3 NPAKTHYECKOr0 XapaKTepa oleHUBATCs mo mKaJe ot 0 10 8 6a/10B:

0 GamnoB - mMOIHOE OTCYTCTBUE 3HAHUHN MO pacCMaTPUBAEMO MpolIeme;

1-2 - cnenana MOMBITKA PENICHHS 331U,

3-4 - paccyxneHus U OOOCHOBAaHHS HEBEPHBI, HO MPHUCYTCTBYIOT ONpEICICHHbIE 3HAHUS IO
JTAHHOMY BOIIPOCY;

5-6 - He Bce pacCyAeHHs U OOOCHOBaHUS BEPHBI, OJHAKO IMPHUBEACHBI DJIEMEHTHl BO3MOKHOTO
pelieHus;

7 - Bce paccyx/ieHusl 1 000CHOBaHMsI BEPHBI, HO 3a/1aua pPaCCMOTPEHA HE MOJHOCThIO,

8 - B mporecce peneHns 3aa4d IpoJEMOHCTPUPOBAHBI TITyOOKHE 3HAHUS TpPEJMETa, TPaMOTHO U
MOJTHO c(hopMyITHPOBaHBI BCE 00OCHOBAHUS.

OTtBeT Ha Bonpoc 4 NPAKTHYECKOr0 XapaKTepa OLeHUBAKTCS MO mKaJe ot 0 10 8 6a110B:

0 Ga1oB - MOJTHOE OTCYTCTBHME 3HAHUH 1O paccMaTpUBaeMoOi pobieme;

1-2 - cnenanHa MOMBITKA PENICHHS 331U,

3-4 - paccyxJeHuss U OOOCHOBAHMS HEBEpHbI, HO MPHUCYTCTBYIOT ONpEENCHHbIC 3HAHUSA IO
JTAHHOMY BOIIPOCY;

5-6 - He Bce paccyxkaeHUs U OOOCHOBAHHUS BEPHBI, OJHAKO MPUBEAEHBI JIEMEHTHl BO3MOXHOIO
pelieHus;

7 - Bce paccyx/ieHus1 1 000CHOBaHMsI BEPHBI, HO 3a/1aua PaCCMOTPEHA HE MOJTHOCTBIO,

8 - B mporecce penieHns 3aa49d IpoIeMOHCTPUPOBAHBI TITyOOKHE 3HAHUS TpeAMEeTa, TPaMOTHO U
MIOJTHO C(OPMYIIMPOBAHBI BCE 0OOCHOBAHUSI.

10. OBPA3EL DK3AMEHAIIMOHHOTI'O BUJIETA
(meopemuueckue onpocul k sKk3ameny, obpasey duiema u Kpumepuu OYeHUBAHUL)

Teopemuuecxue 60RPOCHL K IK3AMENY

1. Onpenenenre NOHATHS YIPYrol BOJTHBI (BOJIHBI JedopManuii).

2. IloHsATHE TpaeKTOpuM (HAIpPaBJICHUs PACIPOCTPAHEHUS BOJIHBI).

3. IloHsATHE NIPOAOIBHBIX U IONEPEYHBIX BOJIH, OJIIPU3ALIUs TOIEPEUYHBIX BOJIH.
4. TlonsATHE HANIPSYKEHHOCTH BOJIHOBBIX JIBUKEHUM.
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5. IloHsiTHE BOJIHOBOA, OETYIIMX M CTOSYMX BOJIH.

6. [loHsATHS TMHENHBIX U HETMHENHBIX BOJIH.

7. I1oHATHS BOJIHOBOTO UMITYJIbCA, BOJTHOBOI'O IAKETa, CTAlMOHAPHOW rapMOHUYECKOU BOJIHBI;

8. [TonsiTue hpoHTA CTAIMOHAPHOW M HECTAIIMOHAPHOU BOJIHBI.

9. IlonsTre 0 chepuyecKux, IUIMHIPUIECKHX, MJIOCKUX U KBa3UIUIOCKUX BOJTHAX.

10.Cuctema o6o3HaueHud W (Qusnueckre pasmepHoctd B cucteMe CHM s xapaKkTepUCTHK
BOJIHOBBIX JBUKCHUM.

11. O6mue Gopmbl 3anucu GYyHKUMHA HaANpsSHKEHHOCTU TPEXMEPHBIX BEKTOPHBIX IAPMOHUYECKHUX
YIPYTUX BOJH B ICHCTBUTEIBHON U KOMITJIEKCHOM SKCITIOHEHITHAILHOU (hopMe.

12. IToHATHS UMKINYECKOW YaCTOThI, TEXHUYECKOW YaCTOThI U NIEPHO/1a BOIHBI.

13.I1oHATHA JUIMHBI BOJIHBI U BOJIHOBOT'O YHUCIIA.

14. TTonsitue dha3pl rapMOHUYECKOW BOJTHBI.

14. TlonsTHe, METOIUKY BBIBOAA (GOpMyNbl aisi (Pa30BOM CKOPOCTH TapMOHHYECKOW YHPYroif
BOJIHBI.

15. [eiictButenbHas ¢dopma mnpenctaBieHuss AMB, moHATHS 0 Hecymed W MOIYIHpYOIEH
COCTAaBJISIOIIEN.

16. Meroauka ucnonb3oBanust AMB ju1st nepeHoca curaaiabHOU HHGOpMaLUu.

17. Metoauka BbIBOJA (POPMYJIBI [UIsl TPYIIIIOBOM CKOPOCTH FAPMOHUYECKHUX BOJIH.

18. dusmnueckuil CMbICI TPYNIOBON CKOPOCTH TapMOHUYECKHX BOJIH, SBJSIOLUIMXCA Hecyliei
KOMIIOHEHTOM aMILIUTYJHO-MOAYJINPOBAHHOIO CUTHAJIA.

19. TloHsiTHE MOJBI TAPMOHUYECKOMN YIIPYTOl BOJIHBI.

20. TlonsTHe AuMCHEpCUU TAPMOHMYECKUX BOJIH, CBA3b TEPMUHA «IHMCIEPCUS» C OCOOEHHOCTAMU
pacnpocTpaHeHusl BOJIHOBBIX UMITYJIbCOB 10 MOJAM C AUCIepcueil u 6e3 aucrnepcuu.

21. TlonsaTMe O JuarpaMMax JHUCHEPCHOHHBIX KPHMBBIX (KJIACCMYECKMX U paclIMpPEHHbIX),
JUCIIEPCUOHHBIX KPUBBIX.

22. Tlonsatue o Oe€3AMCHEPCHBIX MOJAX, KPUTUYECKMX YAcCTOTaxX MOJ| Oerymux BOJIH, MOJAAX
00paTHBIX YIPYTHUX BOJIH.

23. T'eomerpuueckuii cMbIci (a30BON M IPYNIOBONW CKOPOCTEH YHNPYrux rapMOHHYECKHX BOJH Ha
Juarpammax JUCHEepPCHBIX KPUBBIX.

24. ndopMaliioHHBIN MOTEHLIUAN AUArPaMM JTUCTIEPCHOHHBIX KPUBBIX.

25. Bun onpenensiomux COOTHOIIEHUM JUIs MaTepHalioB. MPHHAJJIEKAIINX OCHOBHBIM Kilaccam
CUMMETPUN MEXAHWYECKUX CBOMCTB M TOYEUHBIE AMATPAMMBI MATPHI] YIPYTUX MOCTOSIHHBIX IS
ATUX MaTepUaOB.

26. CocTaB MOJIHOM CUCTEMBI ypaBHEHUI JUHAMHUUECKOTO Je(OPMUPOBAHUSI.

27. Ilpupoja oTiaMurs ypaBHEHUH JABHXKEHUS YIIPYTOM cpesibl OT ypaBHEHUI paBHOBECHS.

28. TenszopHas (opma 3alMcU COOTHOLICHUH JWHAMHUYECKOW TEOPHUH YHPYTOCTH aHHU30TPOITHOIO
Tena.

29. Crioco6 BBeIeHUS BOJIHOBBIX MOTEHIIMAJIOB JUIsI H30TPOITHON YIPYToW Cpebl U ypaBHEHHS IS
ornpezeeHus: HOTEHIUAIOB.

30. IlpencraBneHue Ui KOMIOHEHT CpPEOHETO 3a INEPUOJA IOTOKA MOIIHOCTH, NEPEHOCHMOIO
YIPYTUMHU BOJIHAMHU.

31. Yucno Mo rapMOHUYECKUX OOBEMHBIX YIIPYTUX BOJIH B MU30TPOMHBIX U AaHU3O0TPOIHBIX TeJax.
32. BeipaxkeHust JUIsi CKOpOCTeH OOBEMHBIX YNPYTUX BOJIH MPOJOJBHOIO U CIBUTOBOIO THUIA B
M30TPONHBIX Cpeaax.

33. 3aKOHOMEPHOCTH U3MEHEHUSI CKOPOCTEN 0OBEMHBIX YIPYTUX BOJIH MPOJOJIBLHOTO U CABUTOBOTO
THUIIA B U30TPONHBIX CPENAX B 3aBUCUMOCTH OT IJIOTHOCTH U MOJYJIEN YIIPYTOCTH MaTEPUAIOB.

34. OcHOBHBIE 3aKOHBI OTPAKEHUS U MPEJTOMIIEHUS! YIPYTUX BOJH MPU HOPMAJIbHOM M HAKJIOHHOM
NaJICHUH HA TPAaHUYHBIE IOBEPXHOCTH.

35. TloHsiTHE BOJTHOBOTO COMPOTUBIIEHUS (MMII€IaHCa) JUIsl U30TPOIHBIX YIIPYTHX Cpel.

36. onpeaeneHne NOHATHSI HOPMAJIbHBIX YIPYTUX BOJIH.

37. Ilonatue Oerymux H KPaeBbIX CTOSYMX YIPYTUX BOJH, WX (U3HUYECKYI0 TPUPOIY U
MHTEPIIPETALHNIO.
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38. CtpykTypa auarpaMm JIMCIEPCUOHHBIX KPUBBIX JiIi HOPMAJIbHBIX BOJIH CABUTa B U30TPOIHOM
YIIPYTOM CJIO€.

39. ACHUMITOTHYECKHE CBOWCTBA HOPMAJIbHBIX BOJIH CABMIAa B M30TPOIIHOM YIPYIOM CJIOE B
BBICOKOYACTOTHOM KOPOTKOBOJIHOBOM JIMaIla3oHe.

40. OcHOBBI METO/1a PSAAOB MO OA3MCHBIM MHOXKECTBAM OETYIIUX M KPAEBbIX CTOSYUX HOPMAIbHBIX
YIOPYTUX BOJIH.

41. IToHATHE O TOBEPXHOCTHBIX YIIPYTUX BOJHAX.

42. TloHsiTHe O TMOBEPXHOCTHBIX YHPYrux BoiHAX JIsgBa, MX OCHOBHBIX CBOMCTBAaxX M 3aKOHaX
pacnpocTpaHEHUsI.

43. TloHaTrie O MOBEPXHOCTHBIX YNPYrux BojHax Peses, uX OCHOBHBIX CBOWMCTBaxX M 3aKOHaX
pacnpocTpaHEeHUsI.

44. CBsi3b TOBEPXHOCTHBIX YIIPYTHX BOJIH C CEHCMUYECKUMH SIBJICHUSIMU.

rOY BIIO «JIOHEIIKWI HAIIMOHAJIbHBIN YHUBEPCUTET»
Daxynvmem:_MaTeMaTHKN 1 HHGOPMALMOHHBIX TEXHOJIOTHNA

Hanpaenenue noocomosxu:  01.03.02 «IIpuknagHas MmaTeMaTuka 1 ”HGOPMATHUKA)

Ipozpamma noo2omosxu: baxanaspuam
Cemecmp 7(5)
Vuebnas oucyuniuna «MeTOBI KOMITBIOTEPHO-MATEMATHYECKOTO MOJICIIMPOBAHHUS B BOJIHOBOWM
MEXaHUKE)
BUJIET Nel

1. JluarpaMMbl JUCHEPCUOHHBIX KPUBBIX (KIACCUYECKUE U PACUIMPEHHBIE), Oe3IMCcCrepCHbIe
MOJIbI, KPUTHYECKHE 4YacTOTHI MOJA Oerymux BOJH, MOJbI OOpaTHBIX YIPYrHUX BOJH,
reoMEeTpUYecKUil CMbICT (ha30BOM M TPYNIOBOM CKOPOCTEH yNpyrux rapMOHUYECKHUX BOJH Ha
Juarpammax JUCIEpCHBIX KPUBBIX

2. IloBepxHocTHble ympyrue BOJHBI Penes, uX OCHOBHBIE CBOMCTBAa U 3aKOHBI

pacrpocTpaHeHHs
. 0X4
3. 3anucarh NpeCTaBICHUE TAPMOHHYECKOW BOJIHBI, KOTOPAasi PACIIPOCTPAHSIETCS BIOJIb :

) Uo|= _
ABJIIETCS MPOJOJIBHOM, UMEET aMIUIUTYAY ‘ 0 0.001cm gactory @ =9 pan/c u

CKOPOCTh Ve = 25 km/4ac.

YTBep)KI[eHO Ha 3aCCJaHuHn Kaq)e,[[pbl TCOpHUU YIIPYyroctu u BBIUMCIIMTEILHOM MaTeMaTUKHU

nMmenu akaaemuka A.C. KocMogaMmuanckoro, mpotokos Ne OT «_ » 20 T
3aBeayromuii kadenpoit B.1. CtopoxeB
ITpenonasarens B.N. Cropoxes

Cxema OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 25
2 25
3 10
Bcero 60 0as10B
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Kpurtepun onenuBanuns
OTBETOB HA BONPOCHI IK3aMEHAIHOHHOI'0 OHJIeTa.

OTtBeT Ha Bonpoc 1 TeopeTHUYeCcKOro xapakrepa oueHuBaercs o mkase ot 0 10 25 6a/10B:

0 6aJyu1oB - MOJTHOE OTCYTCTBHE 3HAHUH 110 pacCMaTPUBAEMOM MTPOOIIEME;

1-5 - caenana MoOMNbBITKA PaCKPBITh CYHTHOCTH BOMPOCA,;

6-10 - paccyxieHusi 1 000CHOBaHHsI HEBEPHBIC, HO IPUCYTCTBYIOT 3HAHHUSI 110 TAHHOMY BOIIPOCY;
11-18 — GONBIIMHCTBO BCE pacCyk ICHUN U 00OCHOBAHUY BEPHBI, HO BOIIPOC PACCMOTPEH HE TIOJTHO;
19-24 — numb OTAENBHBIE PACCYXKICHUS U 0OOCHOBAHMS HE BEPHBI, HO B MPOIECCE PACCMOTPEHUS
BOIIPOCA MPOJIEMOHCTPUPOBAHBI TITYOOKHE 3HAHMSI IPEIMETA,;

25 - TpaMOTHO ¥ MCYEPIIBIBAIOIIE TTOJTHO CPOPMYITUPOBAHBI BCE 0OOCHOBAHUSI.

OTBeT Ha BONPOC 2 TEOPETHYECKOT0 XapaKTepa olleHuBaeTcs 1o mkaJe ot 0 1o 25 6a1/10B:

0 GanoB - MOJIHOE OTCYTCTBUE 3HAHUHN MO pacCMaTPUBAEMOM MpodIeMe;

1-5 - caenana MOMBITKA PACKPBITH CYITHOCTH BOTIPOCA,;

6-10 - paccyxaeHust 1 000CHOBaHMSI HEBEPHBIE, HO MIPUCYTCTBYIOT 3HAHUS 110 JAHHOMY BOIIPOCY;
11-18 — GOJBIIUHCTBO BCE pacCykICHUN U 00OCHOBAHUH BEPHBI, HO BOIPOC PACCMOTPEH HE TIOJTHO;
19-24 — numib oTHENIBHBIC PACCYKIEHUS U 0OOCHOBAHUS HE BEPHBI, HO B MPOLIECCE PACCMOTPEHUS
BOIIPOCA MPOJEMOHCTPUPOBAHBI ITYOOKHE 3HAHUS TIPEIMETA;

25 - TpaMOTHO U MCUEPIBIBAIOIIE TOTHO CHOPMYIHPOBAHBI BCE 0OOCHOBAHUS.

OtBeT Ha Bonpoc 3 NPAKTHYECKOr0 XapaKTepa oueHuBawTcda no mkase ot 0 1o 10 6a1710B:

0 Gay1oB - MOJTHOE OTCYTCTBHE 3HAHUH 1O paccMaTpUBaeMoOi pobieme;

1-2 - cnenana MOMBITKA PEIICHHS 3a/1a49H,

3-4 - paccyxJeHuss U OOOCHOBAHMS HEBEpHbI, HO NPHUCYTCTBYIOT ONpEENCHHbIC 3HAHUSA IO
JTAHHOMY BOIIPOCY;

5-6 - He Bce pacCyXIeHHMs U OOOCHOBaHMs BEpPHBI, OJJHAKO MPUBEIECHBI 3JIEMEHThl BO3MOKHOTO
pelieHus;

7-9 - Bce paccy1eHus: 1 000CHOBaHUs BEPHBI, HO 3a/1a4a PACCMOTPEHA HE MOJIHOCTHIO;

10 - B mporecce pemeHust 3a1a4M TPOJAEMOHCTPUPOBAHBI TITyOOKHE 3HAHUS MPEIMETa, TPaMOTHO H
MOJIHO C(OPMYIIMPOBAHBI BCE 0OOCHOBAHUS.

11. KPUTEPUU OLUEHUBAHUS

Ilo kypcy mpeanosaraercsi INPOBEACHUE IMPOMEXYTOYHOM aTTecTallid B BUIE MOIYJIBHOIO
KOHTPOJISI, BBIITOJIHEHUSI MHANBUAYAIBHON paOOThl U SK3aMeHa. DK3aMEH CIA0T CTYJAEHTHI C LEIbI0
MTOBBIIICHNS PEUTHHTIA.
Pacnpeoenenue 6annoe, Komopwle Mo2ym noay4untb CnyoeHmaol
6 npoyecce u3y4eHus OUCYUNIUHb

Opranun3zannoHHo- CPC Bcero
y4eOnasi pabora NuauBuayanbHas | Moay/abHbIH NuauBuayanbHas
CTYyACHTA pabora KOHTPOJIb TBOpUecKasi pabora
Max 30 6amoB max 30 6amioB max 40 max 0 GamnoB 100 6amioB

0aJU10B
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HlIkana coomeemcmeusn 6417108 HAUUOHAIbHOU UIKATlE

Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM HIKaJjIe Onenka no
no mxkaJje | 100-6amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBI 3a4eT) rocy1apCcTBEeHHOM
ECTS mIKaJe mKaJe (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIIHLHO) HE 3a4TCHO

C BO3MOKHOCTBIO IIOBTOPHOI! cllaun
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO

C BO3MO>KHOCTBIO ITOBTOPHOM CAAa4M MPH YCIOBHU
00s13aTeIpHOT0 HAOOpa AOMOTHUTEIBHBIX OAJIJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

JIeKIIMOHHbBIC 3aHATUS MMPpOBOJATCA B ayAUTOPUH, OCHaHlCHHOﬁ MYHBTHMCHHﬁHOﬁ TEXHUKOU U

JIOCKOH.
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13. PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo | Hanuu
IK3eMILT ue
Ne HaumeHoBaHue IPOs B 3HeKTP
n/n OnOIMOT | OHHOM
eKe BepCUH
JouHY | BIBC
Ocnoenasa numepamypa
1. I'opanenko B.A. BekropHo-(a3zoBsie MeToAbl B akycTtuke / B.A. 5
I'opnuenko. - Mocksa: @uzmaraut, 2007. - 480 c.
2. [Tone P.P. Mexanuka, akycTUKa U y4€HUE O TEIUIOTE: [JIEKINU IS
crynentoB By3oB] / P.P. Ilons; miep. ¢ 16-ro Hem. u3a. K.A. 44
JleontreBa u B.M. FOxakoga ; nox pea. H.I1. CyBopoga. - Mockaa:
Hayxka, 1971. - 479 c.
3. I'y3p A.H., Maxoprt @.I'., I'ymak 1. Beenenue B akycroynpyrocts. — K.: 5
HaykoBa nymka, 1977. — 151 c.
4, Mertcasaap A.A., Bekcnep H.JI., CrynoB A.C. Judpakims akycTHUECKIX 1
MMITYJIbCOB Ha ynpyrux Tenax. — M.: Hayka, 1979. — 239 c.
o. I'punuenko B.T., BoBk 1.B. BonHoBbI€ 3a1aumn paccesiHus 3ByKa Ha 1
yrpyrux obonoukax. — K.: Haykoa nymka, 1986. — 237 c.
6. [ytunoB B.A. OcnoBsl dusuku ynerpassyka. — JL.: JII'Y, 1980. — 280 c. 3
1. bonnokun B.E., Cropoxes B.U., 3siour Munb Xaii. UcciaenoBanue
CUCTEM THAPOAKYCTUYECKOTO IKPAHUPOBAHUS JUIS [TOABOTHBIX 9
TPaHCHOPTHBIX CpeACTB. — Boponex: N3n-Bo «Hayunas kHuray,
2016. -196 c.
8. 3aBaznckuii B.1O. Beruncnenre BOIHOBBIX MOJIEH B OTKPBITHIX 00JIACTSX 1
u BoiHoBozax. — M.: Hayka, 1972. — 558 c.
9. benumes, M.U. Jlunamudeckue oOpaTHbIE 3aa41 TEOPUH BOJIH /
M.U. benumes, A.C. bnarosemenckuii; C.-Ilerep6. roc. yH-T. - 1
CII6.: U3a-so CIIOI'Y, 1999. - 268 c.
10. | KpacunbHukoB B.A. BBenenue B pu3n4ecKyro akycTHKY : yueO.
nocobue ist cTyieHToB Qu3. crell. By30B / B.A. KpacunbHukos, 4
B.B. Kpruios ; noz pea. B.A. KpacunbHukosa. - Mocksa: Hayxka,
1984. - 400 c.
11. | Pynenxo O.B. Henuneiinas akycTuka B 3a1a4ax ¥ npuMepax : y4eo.
nocoOue JyIsi CTYJEHTOB BYy30B, O0YJArOIIUXCS 10 CIIEIUATIEHOCTSIM
010701 - ®usuka, 010802 - dynnameHTangbHas paguoduzuka u 11
¢dbusmaeckas anexrponuka / O.B. Pynenko, C.H. I'ypbaros, K.M.
Xenbepr. - Mocka: @usmaraut, 2007. - 175 c.
12. | Xaiikua C.D. ®Ousznyeckrue OCHOBBI MEXaHHUKH : y4e0. mocodue s
ctyneHToB yH-ToB / C.0D. XaiikuH. - U3a. 2-e. - MockBa: Hayka, 12
1971. - 751 c.
13. | 3apembo JI.LK. BBeneHre B HEMMHEWHYIO aKyCTHUKY: 3BYKOBBIE
yIABTPa3BYKOBBIE BOJHBI Ooubiioi nHTeHcuBHOCTH / JI.K. 3apembo, 4
B.A. KpacunbHukos. - MockBa: Hayka, 1966. - 519 c.
14. | Cenos JI.. MexaHuka CIUIONIHOM cpefpl : [Yued. 11 yH-TOB U 9
BTy30B]. T. 2 / JLU. Cenos. - 2-e u3a. - M. : Hayka, 1973. - 584 c.
15. | CenoB JI.W. MexaHuKa CIUIOMIHOM cpesl : [YueO. 1t yH-TOB U 2
BTy30B]. T. 2 / J.U. Cenos. - 3. u3a. - M. : Hayka, 1976. - 576 c.
16. | Jlebne C.b. BonHoBOHOE pacnpocTpaHeHUe HETUHEHHBIX BOJIH B 9

crparudunupoBannbix cpeaax / C.b. Jle6ne; Kanmununrp. yH-T. - JL.:




34

W3n-so JIT'Y, 1988. - 197 c.

17.

Hponos U.E. BomHossie mporieccs: OcHoBHBIE 3akoHbI / ULE.
Hponos. - M.: JIa6. ba3. 3nanwuii, 2001. - 256 c.

18.

Tpopumuyk A.H. lnHaMuKka HOPUCTOYNPYTUX HACBHIIIEHHBIX
)uakocteio cpen / A.H. Tpobumuyk, O.M. I'omunko, O.A.
Capunkuii ; Ham. akan. Hayk Ykpawasl; CoBeT Hail. 0€30MacHOCTH H
o6oponbl Ykpaunsl; MH-T runpomexanuku u ap. - K.: Hayk. nymka,
2003. - 230 c.

19.

Mosken XK. MexaHunKa 3JIeKTPOMarHMTHBIX CIUIOMHBIX cpen / XK.
Mozxemn ; Ilep. ¢ anrin. B.B. Kupromuna noa pea. I.M. lynaesa, B.3.
ITaprona. - M.: Mup, 1991. - 560 c.

20.

Tpy6enxos /I.11. Beenenue B cunepretuxy. KonaeOanus u BoHbI /
J.N. Tpybenxkos. - 2-¢ uzn. - M.: YPCC, 2003. - 220 c.

21.

I'openuk I'.C. Konebanus u BosiHbl: BBeieH1e B akyCTHUKY,
panuodusuky u ontuky / I'.C. I'openuk ; Ilox pen. C. M. PriToBa. -
2-e u3x. - M.: ®usmariur, 1959. - 572 c.

22.

MemkoB U.H. MaTepdepernuns u nuppakuus 31eKTpoMarHuTHBIX
BOJIH: YueO. mocobue Juisi CTyA€HTOB-(DU3UKOB IO OCHOB. KypCy
"Onekrpomaruut. none" / U.H. Memkos, b.B. Hupukos ;
Hoocubupckwuii roc. yu-1. - HoBocubupcek: HI'Y, 1979. - 84 c.

23.

Ourenpopext FO.K. Hemmnuelinsie Boabl nedopmanmu / FO.K.
OurensopexT, Y.K. Huryn ; AH CCCP; AH OCCP; Un-1
knOepHeHTHKH. - M.: Hayka, 1981. - 255 c.

24,

Tumomenko C.I1. Teopus ynpyroctu / C.I1. Tumomenko, /1. I'ynbep;
ITep. c anrn. I'.C. Peiitmana ; [Tox pen. I'.C. Hlanupo. - M.: Hayka,
1975. - 575 c.

16

25.

Jlusmuny M.C. OnepaTtopsl, kosie0aHus, BOTHBL, OTKPBITHIE CHCTEMBI
/ M.C. Jlumur. - M.: Hayka, 1966. - 298 c.

20

26.

Ucpaunos M.II. JlunamMmuyeckast TeOpusi ynpyroctu u nudpakuus
BosiH / MLIII. Ucpannos. - M.: U3n-Bo Mock. yH-Ta, 1992. - 208 c.

27.

['punuenko B.T. 'apmonnyeckue kosiebaHus ¥ BOJTHBI B YIPYTHX
tenax / B.T. 'punuenko, B.B. Menemko; OtB. pex. FO.H.
[lTeBuenko; Akan. Hayk YPCP; Un-T mexanuku. - K. : Hayk. nymka,
1981. - 283 c.

Jlonoanumensnasn numepamypa

28.

BacunseBa B.A., KapaOGyroB A.A., Jlammmu E.A., Pynenko O.B.
BsaumosieiicTBue OJHOMEPHBIX BOJIH B cpefax 0e3 mucrepcuu. — M.:
MI'V, 1983.- 151 c.

29.

MisicaukoB JI.JI. Hecnbimmmerii 3Byk. — JI.: Cynnpomrus, 1963. — 111 c.

30.

Kanesckuii 11.H. @okycupoBaHne 3ByKOBBIX U YJIBTPAa3BYKOBBIX BOJIH. —
M.: Hayka, 1977. —336 c.

31.

Maiiep B.B. [Ipoctsie ombiThI ¢ yibTpasBykom. — M.: Hayka, 1978. — 160
C.

32.

JIsvmeB JI.M. OtpaskeHre 3ByKa TOHKUMH TUTACTUHKAMH ¥ 000JI0YKaMH
B skuakoctH. — M.: AH CCCP, 1955. - 71 c.

33.

3aBajckuii B.}O. Boruncienne BOIHOBBIX MOJIEH B OTKPBITBIX 00JIACTIX U
BostHOBOJIaX. — M.: Hayka, 1972. — 558 c.

34.

AKycTHKa B 3a/1auax: Y4e0. pyKOBOJICTBO /I CTYACHTOB (3. CIIEIL.
By30B / bapxatoB A.H., 'opckas H.B., 'optonos A.A. u np. ; Ilog
pen. C.H. I'yp6atora, O.B. Pynenko. - M.: Hayxka, 1996. - 336 c.




35

14, UHO®OPMAIIMOHHBIE PECYPChbI
(¢ ykazanuem nazsanus u NOAHO20 ANEKMPOHHO20 AOpPeCa)

femto.com.ua/articles/part_2/4224.html
www.fizportal.ru/elastic-waves
dic.academic.ru/dic.nsf/bse/143051/Yupyrue
www.msk.edu.ua/ivk/Fizika/Pages/...i.../volni.htm
ligis.ru/effects/science/232/index.htm

Pabouass mporpamma paccMOTpeHa M IIepeyTBep)KIeHa Ha 3aceJaHuM Kadeapsl TEOpHU
YIPYrOCTH M BBIYMCIMTENBHOM MaremaTHku uMeHH akagemuka A.C. KocmomammaHckoro c

u3MeHeHusMu (0e3 n3menenuit) Ha 20 roJ.
[Ipotokon Ne or“ 7 20 T
3aBenyromuii. kadenpoi B.1. Cropoxes

PabGouast mporpamMma paccMOTpeHa W TepeyTBep)KAeHa Ha 3aceJaHuu Kadeapbl TEOpUuu
YIPYrOCTH W BBIUYUCIUTENFHOW MaTeMaTuku uMeHH akaaemuka A.C. KocMmomammaHckoro c
u3MeHeHusMu (0e3 usmenenui) Ha 20 ron.

[Tporoxoin Ne or“ 7 20 1.

3aBenyronwii. kKadenpoi B.U. Cropoxes

Pabouas mporpamMma paccMOTpeHa U TepeyTBep:KIeHa Ha 3aceqaHuu Kadeapbl TEopuu
VIIPYTOCTH W BBIYUCIUTEIBHONW MareMaTuku wMeHH akajgemuka A.C. KocMomammaHCKOTO C
n3MeHeHusMu (0e3 u3menenuii) Ha 20 TO/I.

13 2

[Tporoxoin Ne oT 20 1.

3aBeayromuii. kadeapoi B.1. CtopoxeB

Pabouas mporpamMmma paccMOTpeHa U TepeyTBep:KJIeHa Ha 3aceqaHuu Kadeapbl TEopuu
VIIPYTOCTH W BBIYUCIUTEIBHONW MareMaTuku wuMmeHH akajgemuka A.C. KocMomammaHCKOTO C
n3MeHeHusMu (0e3 u3menenuii) Ha 20 TO/I.

(13 29

[Tporoxosn Ne oT 20 1.
3aBenyromiuii. kageapoii B.1. CtopoxeB

Pabouas mporpamMma paccMOTpeHa U TepeyTBep:K/IeHa Ha 3aceqaHuu Kadeapbl Teopuu
VIOPYTrOCTH W BBIYUCIUTENBHONW MareMaTuku wuMmeHH akagemuka A.C. KocMomammaHckoro c
n3MeHeHusiMu (0e3 u3meHeHuii) Ha 20 rog.

ITporoxoi Ne or“ 7 20 1.
3aBeyrommii. kKadeapoi B.1. CtopoxeB



http://www.fizportal.ru/elastic-waves
http://www.msk.edu.ua/ivk/Fizika/Pages/...i.../volni.htm

