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Pabouast mporpamma JMCHHILUIHHEL «MeTOAbl KOMIBIOTEPHO-MATEMATHYECKOI0
MO1eJHPOBAHHSI B BOJHOBOIl MeXaHHKe» 1/ 00YYalOLIUXCs 10 HAMPABICHHIO TOArOTOBKH
01.03.02 Tlpuknagnas matematka u uH}popmatuka ([Ipoduns: I[lpnkianHas MaTeMaTHKa |
HHpOpMATHKA), cocraBiieHa Ha  OCHOBaHHUH denepanbHOro rocy1apcTBEHHOIO
00pa3oBaTe/IbHOTO  CTaHIapTa BLICHIEro 00pa3oBaHus — OakalaBpHaT IO HATIPABICHHIO
noaroroBku 01.03.02 Ilpuknannas maTemMaTuka W HHGOPMATHKA, yTBEP/KAEHHOIO MPHKA30M
Munucrepersa o6pasoanus u Haykn Poccuiickoit ®enepannu ot 10 susaps 2018 r. Ne 9 (¢
u3M. u jon.). [lopsaka opranuszanuu H ocylecTsiaeHHs 00pa30BaTC/IbHON ACATEIbHOCTH [10
O6pa3OBaTEIIbHLIM mporpamMmam BbICIIEr0o o0Opa3oBaHUsI — TporpaMmam OakaiaBpuara.
nporpaMMaM — CHeUHaIUTeTa, HporpamMmMaM  MAarucTparypbl, YTBEp:KIEHHOIO  I[PUKa30M
MuHHUCTEpCTBA HAYKH U BbICIIero oopasosanus Poccuiickoit ®enepanun ot 06 ampens 2021 r.
No 245 (¢ u3m. 1 J1011.). B COOTBETCTBHHU C YYeOHBIM IIAHOM, YTBEPKACHHBIM Y UEHEIM COBETOM
OI'bOY BO «Jloul'V» nast nabopa 2024 roqa.

PazpaboTunk:
npodeccop kadeapbl TEOPHH YIIPYTOCTH
1 BBIYMCIHTEIbHOH MaTeMaTHKH
-~

uM. akaa. A.C. KocMogaMHaHCKOI 0, 44[7‘//

1-p (u3.-Mat. HayK, mpod. B.U. Cropoxes

PaGouast rmporpamMma ofo0peHa Ha 3acelaHMM  Kaenpel  TEOpHH  YNPYrocTd 1
BBHIUHCIHTENbHOI MaTemaTuku M. akan. A.C. KocMoaaMuaHCcKoro.
[Ipotokosn ot 26.03.2024 1. Ne 10

Bpuo 3aBenyromrero kadeapoii /1/,177:7)/ 5 P.H. Heckoposes
COI'JTACOBAHO:
Jexan QaxyabTeTa MaTeMaTHKH U (/‘\
HH(OPMALIHOHHBIX TEXHOJIOTHIT e / - M. A. MouceeHko
28.03.2024 r. [ €

N

VyeGHo-MeToIHYecKas KoMUCCHs (paKy/IbTeTa MaTeEMaTHKU B HHPOPMALHOHHBIX TEXHONOTUH.
[Ipotokon ot 27.03.2024 1. Ne 3. /g// e

' . 1. CensikoBa
[Ipencenarens

PyKOBO/IHTE/b OCHOBHOM MpodecCHOHAIBHOM

00pa3oBaTebHOMH IPOrpaMMBbl,
K 7 P.H. Heckopoaes
a-p ¢u3.-Mar. HayK, JOUEHT ///:m/"?

26.03.2024 . Pl i
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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOTPAMMGbI

1.1. TpeGoBanus K NpenBapUTEIbHON MOATOTOBKE OOYYaIOLIMXCS, MPEALIECTBYIOIINE U
COIYTCTBYIOIME AUCLIUIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YyUEHHUE JTAHHOMU:
MareMaTudecKui aHaIu3, YucaeHHBIE METO/IBI, KommmexkcHbIi aHaau3,
Juddepenunanbaple  ypaBHEHUs, YpaBHEHHS MaTeMaTH4ecKoil ¢u3uku, Maremarndyeckue
MOJIEJIM MEXAHHMKH TBEPAOro Tena, Maremarnyeckue MOAEIM U METOAbl TEOPUM YIPYTOCTH,
MaremaTtnueckue Mojenu AehOpMUPOBAHHUS CpEl C YCIOXKHEHHBIMU CBOHCTBaMHu, Mojenu
BA3KOTO U XPYIIKOTO pPa3pyILLEHUS.
1.2 JlucuuIuinHbl, KypcoBble paOOThl W NPAKTUKH, JUISI KOTOPBIX OCBOEHHE ITaHHOM
JUCLUIUIMHBI HEO0X0AUMO KaK IpeJIIeCTBYOLIEe!
[IpousBojacTBEHHAss  MpakTUKa:  TEXHOJOrM4eckas  (IPOEKTHO-TEXHOJOTHYECKas)
npakTuka (o6s3arenbHast), [[pon3BoacTBeHHAs MPAKTHUKA: IPEAUIIIOMHAs! TPAKTHKA.

2. OIIMCAHME ANCHUIIJIMHBI

2.1.00mas xapakTepucTuKa

HanmeHnoBaHue mokas3aress 3HaueHue MoKa3aTels

Ha3Banue 00pa3oBaTenbHOM MPOrpaMMsl 01.03.02 IIpuknamnas MaTeMaTHKa U
urdopmaruka (ITpoduis: IpuknamHas
MaTeMaTHKa U HHPOpMaTHKa)

udp u Ha3BaHUE B COOTBETCTBUU C yUCOHBIM b1.B.O/I.11 MeTtoap! KOMIBIOTEPHO-

TUTAHOM MaTEMaTHYECKOI'0 MOJICTHPOBAHHS B BOJTHOBOH
MEXaHHUKE

Yactp 00pa3oBaTenbHON NPOrpaMMbl BapuatuBHas gactb: BEIOOp By3a

KonmnuectBo 3aueTHbIX equHUL] / BCErO 4acoB 4/144

2.2.Pacnipenenenue 4acoB 1o GopMam U meprogaM o0ydeHHs

O01ee KOJIMYECTBO YacOB
o = caMocCTosI-
®opma 2. 3 o
> g JIEKITH- nabopa- | TpakKTH- TEeIBHOMN ®dopma
00y4eHus & 3 BCETO
8 OHHBIX TOPHBIX YeCKuX | paboTel + KOHTPOJIS

KOHTPOJIb

Ounas 4 7 34 34 - 76 144 dK3aMeH

3. LEJU JUCLATUIMHBI

VYcBOoeHHE TEOPETHUECKHX OCHOB U MPAKTHMUECKUX HABBIKOB HCIOJIb30BaHUS METOJ/IOB
MaTeMaTHYeCKOTr0 MOJEIMPOBAHUS MPOIECCOB BOJIHOBOM MEXaHUKU JeQOpPMUPYEMBIX cpel U
MOJTy4eHHE HAaBBIKOB B 00JIACTH MCCIIEAOBAHUS XapaKTEPUCTUK PacIpOCTPaHEHHs, OTPaKEHUS,
IpeIoOMIICHUS U TUPPAKLIIUOHHOTO paccessHUsI 0ObEMHBIX TOBEPXHOCTHBIX M HOPMAJIbHBIX BOJIH B
AQHU3O0TPOMHBIX YIOPYIUX TeJdaxX M IJIEMEHTaX KOHCTPYKUMH Uil MPUMEHEHUs pe3ysibTaToB B
TEXHOJOTHSIX  Hepa3pylIalomlero  yJIbTPa3BYKOBOIO  KOHTPOJS,  CEHCMOAKyCcTHKE U
aKyCTOJIEKTPOHUKE.

4. KOMIIETEHIIMN OBYHAIOHIIETOCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, X
NHAWUKATOPLBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUS

4.1 KommereHnuu



Komnerennun WNnaukaTtopst Pesynprarsl 00yueHus
[TK-7. [1K-7.2. [1K-7.2.1. 3HaeT OCHOBHBIE ONIPENIEICHUS TEOPUN
Crniocoben IIpumensier YIIPYTUX BOJIH; TUIIBI BOJIH U HOJISIPU3ALAN; TIOHITHE
[IPOBOJUTH OCHOBHBIE rapMOHUYECKOI BOJHBI U €€ (PPOHTA; MIIOCKHE

UCCJIEIOBAHMS U
1oJIy4yaTh
Hay4HbIC U
MIPUKJIATHbIE
pe3yabTaThl
CaMOCTOSITENILHO
U B COCTaBe
HAy4yHOTO
KOJUJIEKTHBA.

TMOJIOKEHUSL TEOPUHU
MOJIEITUPOBAHUS
BOJIHOBBIX
MPOIIECCOB B
nehopMUpPYyEMbIX
YIOPYTHUX cpenax
JUISL pelIeHus 3a1a4
Hay4HO-
HCCIICIOBATEIIHLCKOM
n
npodeCcCHOHAIbHON
JIeSITEILHOCTH.

rapMOHUYECKHE BOJIHBI; aMIUIUTYIHO-
MOJYJIMPOBaHHBIE TAPMOHUUYECKUE YIIPYTUE BOJIHBI,
IIOHATHE MOJBI M TUCIIEPCUN TAPMOHUYECKON
yIpyroi BOJIHBI; O€31UCIIEPCHBIE BOJIHBI, 0OpaTHbIE
BOJIHBI; CTPYKTYpPY OCHOBHOM CHCTEMBI
JMHAMHYECKUX YPaBHEHUI T€OpUU YIIPYTOCTH;
OCHOBHBI€ KJIACChl aHU30TPOIIUH YIIPYTHX CPEL;
MaTepuabl MOHOKJIMHHOM, OpTOPOMOUYECKO,
reKCaroHaJIbHON M KyOUYeCKOW CUCTEMBI; TEH30PHBIE
YPaBHEHUs JBUKCHMSI; BOJHOBBIE TIOTEHIIUAJIBI;
ypaBHeHue Kpucroddens; npenomieHue
MPOAOJIBHBIX U CABUTOBBIX O0BEMHBIX YIIPYTHX BOJIH
IIPYM HOPMAJILHOM I1aJI€HUH Ha IPaHULly pa3jela
Pa3HOPOAHBIX U30TPOIHBIX OJYTIPOCTPAHCTB;
pacnpocTpaHeHUE UMITYJIbCHBIX YIPYTHX BOJIH B
M30TPOITHOM CJIOUCTOM IOJIYyIIPOCTPAHCTBE;
OTpa)XeHUE IUIOCKUX YIPYTUX BOJIH CIBUTA U
MIPOJOJIbHBIX YIIPYTUX BOJIH; HOPMaJIbHBIE BOJIHBI
C/IBUTa; HOpMaJIbHbIEe BOJIHBI Penes-JIamba;
CUMMETPUYHBIE U AHTUCUMMETPUUYHBIE HOPMaJIbHbIE
BOJIHBI C/IBUr'a; aCUMIITOTHYECKHE CBOMCTBA
HOPMAaJIbHBIX BOJIH C/IBUra; KPacBbIE€ CTOSAYNE BOJIHBI
1 uX (pU3NUECKyI0 HHTEPIpETALHIO; Oa3UCHbIE
CHUCTEMbI HOPMAJIbHBIX BOJIH; AHTAPMOHUYECKHE

3¢ dexTsl IpU pacpocTpaHEeHUH
MOHOXPOMaTHYECKUX OOBEMHBIX BOJIH.

[1IK-7.2.2. YMmeeT HaxoauTh (Ha30BYIO CKOPOCTh
FapMOHHMYECKUX YIIPYTUX BOJIH; 3alICBIBATh
KOMIUIEKCHOE U DKCIIOHEHLIMATIbHOE IIPECTABICHNE
FapMOHMYECKUX YIIPYTUX BOJIH; 3alIChIBATh
YpaBHEHUSI IBUKEHUS YIIPYTON CpeIbl;
HCIIOJIb30BaTh BEKTOPHYIO (hOpMy 3arucu
OTIpeCISAIONINX MaTePHAIbHBIX COOTHOILLIEHU,
MaTpUYHO-0NIEPAaTOPHYIO GOPMY paBHEHUN
BOJIHOBOT'O J1e(hOpPMUPOBAHUS I OPTOPOMONYECKON
cpeabl, TEH30pHYI0 (pOpMy 3aruCH OCHOBHBIX
COOTHOILIEHUH, BEKTOPHYIO (hOpMY ypaBHEHHH
JBUKEHMSI VISl U30TPOIIHBIX CPE/l; BBIUUCIISTD
(a30BbIE CKOPOCTH HOPMAJIBHBIX BOJIH CABHIa B
CBOOOJHOM M30TPOITHOM CJIO€; pelaTh 3aauu O
BO30YK/I€HUM HOPMAJIbHBIX BOJIH CABMIa B




M30TPOMHOM IOJYCIIOE, 337a41 O PACTIPOCTPAHCHUHN
U CBOMCTBAX MMOBEPXHOCTHBIX BOJIH JIsiBa B
COCTaBHOM M30TPOITHOM IOJIYITPOCTPAHCTBE, 3a/1a4n
0 pacrpoCTpaHCHUH U CBOMCTBAX MOBEPXHOCTHBIX
BOJIH Pesiest B M30TPOITHOM MOTYTIPOCTPAHCTBE CO
CBOOOJTHOM TpaHHUIICH.

[1K-7.2.3. Biameer HaBBIKAMU HAXOKICHUS
TPYIIOBOM CKOPOCTU FAPMOHHYECKUX BOJIH;
MIOCTPOCHHUSI IMarpaMM JTUCTIEPCUOHHBIX KPUBBIX;
pelieHust ypaBHEHUS! JUHAMUYECKOTO
nehOpMUPOBAHKS B IEPEMEIICHUIX; TOCTPOCHUS
TOUCYHOMN AMArpaMMbl MaTPUI] YIIPYTHUX
MTOCTOSIHHBIX; PEIICHHS 3a7]a4 O PaCIPOCTPAHCHUHT
00BEMHBIX BOJIHAX B CPEJIC C IPOU3BOIBHOM
AHU30TPOIHEI; aHaTN3a U3MEHEHUH aMITTUTY/]
HMITYJIbCOB-OTKJIMKOB C 33JJAaHHBIMU TPACKTOPUSIMHU;
MIPUMEHEHUsSI METOJIUKH alreOpan3aiuu
(YHKIIMOHATILHBIX TPAHUYHBIX yCIIOBUH;
MIPUMEHEHUSI KOHIIETIIIUHU TT0CIeIOBATEIHHBIX
MPUOJIMKCHUM.

5. ITPOIT'PAMMA JTMCHUITJIMHBI

HazBauue teMbl

Kpartkoe conep:xanue TeMbl (BOIIPOCHI TEMBI)

Paznen 1. OcHOBHBIE TIOJIOKEHHS TEOPUU
MOJICTTUPOBAHKS BOJHOBBIX MPOIECCOB B

nedopMUpPYEMBIX YIIPYTHX cpeaax.

Cdepsl npuMeHeHUs1 3HAHUH B 00J1aCTH
BOJIHOBOTO J€(OPMHUPOBAHUS YIIPYTUX
cpen. Heknaccuueckue obnactu
IIPUMEHEHHUS TEOPUHU YIPYTUX BOJIH —
Hepas3pyLIAIUN yIbTPa3ByKOBON
KOHTPOIIb, CEIICMOAKyCTHKa,
aKyCTODJIEKTPOHHKA.

1.  OcHoBHbIE NOJOXKEHUS TEOPUU
MOJIEJIMPOBAHUS BOJHOBBIX IIPOLECCOB B
neopMUpPYEMBIX YIIPYTHUX Cpeaax.

2.  Kuaccuueckue u Hekiaccuueckue chepsl
NPUMEHEHUs 3HaHUI B 00J1aCTH BOJIHOBOTO
ne(OpMUPOBAHUS YIPYTUX CPENl.

3. Hepaspymaromuii yI1bTpa3ByKOBOMH
KOHTPOJIb.

4. CeiicMOaKyCTHKA.

5. AKyCTO3JIEKTpOHHUKA.

OcHoBHbIe onpeneneHus: Teopun yrnpyrux |1, OcHOBHbIE NMOJOKEHUS TEOPUU

BOJIH. TpaeKkTopusi U HAPSKEHHOCTD.
Tunsl 1 nonsipuzanusi. Bexymue

MOJICTTUPOBAHUS BOJHOBBIX MPOIECCOB B
nedopMUpPYEMBIX YIIPYTUX Cpeaax.

KJIacCU(UKALIMOHHbBIE TPU3HAKU BOTHOBBIX (2. OCHOBHBIE ONpENEICHUS TEOPUH YIIPYTHX

MPOLIECCOB, JIMHEMHOCTh U HEJIMHEWMHOCTD, |BOJIH.

CTallMOHAPHOCTb U HECTALlUOHAPHOCTb.
@OpPOHT BOJIHBI.

3. IloHATHS TpaeKTOPUHU U HAIPSXKEHHOCTH,

TUIIA U TIOJIApU3allhH BOJIH.




4. Benymue kiraccupUKAIMOHHBIC TPU3HAKH
BOJTHOBBIX MIPOIIECCOB — JINHEHHOCTH H
HEJTMHEHHOCTh, CTAIlMOHAPHOCTh H
HECTAI[MOHAPHOCTb.

5. IlonsTue ppoHTa BOIHBI.

[TonsiTE TAPMOHUYECKON BOJIHBI.
dopMUpOBaHUE MPEACTABICHUI
rapMOHUYECKUX BOJIH I10 3aJJaHHBIM
(hHU3UKO-TEOMETPUICCKUM
XapaKTepUCTUKAM

1. OcHoOBHBIE IOJIOKEHUS TEOPUU
MOZCJIIMPOBAHHUSI BOJIHOBBIX IIPOLIECCOB B
ne(pOopMUPYEMBIX YIPYTHX Cpelax.

2. OcCHOBHBIE OIIpENIEICHUS TEOPUH YIPYTHX
BOJIH.

3. TloHsTHS TApMOHMYECKON BOJIHBI.

4. Ilpuembl popMHUpPOBaHUS NPEICTABICHUM
rapMOHHYECKHUX BOJIH I10 33JJaHHBIM (PU3UKO-
F€OMETPUUECKUM XapaKTEPUCTUKAM.

@poHT rapMOHNYECKON BOJIHBL. [[1ockue
rapMoHu4eckue BoJIHbl. Pa3oBast CKOPOCTh
rapMOHHUYECKHUX YIPYTUX BOJIH.
KoMmiekcHOE 3KCIIOHEHIINAIbHOE
IIPEACTAaBICHUE TAPMOHUYECKUX YIPYTUX
BOJIH.

1. OcHoBHBbIE M10JIOKEHUS TEOPUU
MO/ICJIMPOBAHHUSI BOJIHOBBIX MPOLIECCOB B
neopMUPYEMBIX YIPYTHX Cpeliax.

2. OcHOBHBbIE OIpeNIEICHHS TEOPUH YIPYTHX
BOJIH — MIOHATHSA (PpOHTA rapMOHUYECKOM BOJIHBI,
IJIOCKMX TapMOHHYECKHUX BOJIH.

3. TlonsTue $pazoBoil CKOPOCTH TAPMOHUIECKUX
YIPYTUX BOJIH.

4. TloHsATHE KOMIIEKCHOTO SKCIIOHEHIIMAIBHOTO
MpeACTaBICHUS FTAPMOHUYECKUX YIIPYTHUX BOJIH.

AMIUTUTYTHO- MOAYJINPOBAHHBIE
rapMOHUYECKHE yIpyrue BoaHsbl. Ilepenoc
SHEPTUH AMIUIUTYJHO- MOIYJIMPOBAHHBIMU
BOJIHaMu. I’ pynmnoBasi CKOpoCTh
rapMOHHUYECKOW BOJIHBI.

1. OcHoBHbIE MTOJOXKEHUS TEOPUU
MO/ICJIMPOBAHHUSI BOJIHOBBIX MPOLIECCOB B
nepopMUPYEMBIX YIPYTHX Cpeliax.

2. OcCHOBHBIE OIpe/IeTCHHS TEOPUH YIPYTHX
BOJIH — MOHATHS aMIUIUTYTHO-MOAYJINPOBAaHHBIX
rapMOHHMYECKHUX YIPYTHUX BOJIH.

3. IlepeHoc sHEpruu aMIUIUTYAHO-
MOAYJIUPOBAHHBIMH BOJIHAMH.

4. TloHsiTHe IrpyMNIIOBON CKOPOCTH
TapMOHUYECKON BOJIHBI.

[TonsiTHE MOJIBI TAPMOHUYECKOW YIIPYTOM
BOJIHBI. J[ucriepcusi rapMOHUYECKUX BOJIH.
JnarpaMMbl TUCIIEPCUOHHBIX KPUBBIX.
besnucnepcusie BomHbl. OOpaTHBIEC BOTHBI.

1. OcHoBHbIE MTOJOXKEHUS TEOPUU
MO}IGJ’II/IpOBaHI/ISI BOJTHOBBIX HpOHeCCOB B
nedopMUpPYEMBIX YIIPYTUX Cpeaax.

2. OcHOBHBIE ONIpEeICHUS TEOPUH YIIPYTUX
BOJIH.

3. TloHsTHS MOABI TADMOHUYECKUX YIPYTHX
BOJIH.

4. TloHsATHE TUCTIEPCUU TAPMOHHYECKHUX BOJIH.
5. JlmarpaMMbl TUCTICPCHOHHBIX KPUBBIX.

6. IlonsTue 6e3aMCTIEPCHBIX BOJIH.




7. TlonsTue oOpaTHBIX BOJH.

Paszgen 2. OcHOBHEBIE COOTHOIIICHUS
MoJIeJIe JMHAMUYECKOT'0
neOpMUPOBAHKS AHU30TPOITHBIX YIIPYTHX
cpen.

CtpyKTypa OCHOBHOW CHCTEMBI
JUHAMUYECKUX YpaBHEHUH TeOpUu

YIPYTOCTH. Y PaBHEHUS JBUKCHUS YIIPYTOU

cpenbl. BekTopHast popma 3anucu
OTIpEeIEAIONINX MaTepUaTbHBIX
COOTHOIIICHUH. YpaBHEHUS TUHAMHYECKOTO
nehopMUPOBAHUS B TEPEMEIIECHHUSX.

1. OcHoBHbBIE COOTHOIIECHHS MOJEIEH
JTUHAMUAYECKOTO 1eOPMHUPOBAHUS
AQHU30TPOIHBIX YIPYTUX CPE.

2. CTpyKTypa OCHOBHOW CHCTEMBI
JUHAMUAYECKUX YPaBHEHUM T€OPUU YIIPYTOCTH.
3. VYpaBHEHUS IBUKEHUS YIPYTOU CPEIbI.

4. BexropHas ¢opma 3aMucH ONpeaesIoInX
MaTepHaTbHbIX COOTHOIIICHH.

5. YpaBHEHUS TMHAMHYECKOTO
nedopMupoBaHus B IEpEMEIICHUSX.

OCHOBHBIE KJIaCChl AHU30TPOIUH YIIPYTUX
cpen. Toueunble TUarpaMmbl MaTPUIL
YIPYTUX MOCTOSTHHBIX. MaTtepuanbl
MOHOKJIMHHOH, OPTOPOMOHUYECKOH,
reKcaroHalIbHOM U KyOUUeCKOW CHCTEMBI.

1. OcHOBHbBIE COOTHOIIECHHS MOJEIEH
TUHAMUYECKOTO aeopMupoBaHus
AQHU30TPOIMHBIX YIPYTUX CPE.

2. OcHOBHBIE KJIACChl aHU30TPOIUH YIIPYTUX
Cpell, OCHOBHBIE KJIACChl aHU30TPOIUH YIIPYTUX
cpen.

3. ToueuHsle tuarpaMMbl MaTpPHUIl YIIPYTUX
MOCTOSIHHBIX.

4. Martepuansl MOHOKJIUHHOM,
OpTOPOMONYECKOH, TeKCAarOHAILHOMN U
KyOMYEeCKOU CHCTEMBI.

MarpuuHo-onepatopHas ¢popma
ypaBHEHUN BOJHOBOTO Je(hOpMUPOBaHUS
IUIsl opTOopoMOuYecKkoi cpeabl. TenzopHas
¢bopMa 3anucu COOTHOIIEHUH OCHOBHOM
CHUCTEMBI TMHAMUYECKOTO
nepopmupoBanus. TeH30pHbIE YpaBHEHUS
JIBUOKCHMUSL.

1. OcHOBHBIE COOTHOIIEHUS MOIEIEN
JUHAMUAYECKOTo 1e(OpMUPOBAHUS
AQHU3O0TPOMHBIX YIPYTUX CPE.

2. CTpyKTypa OCHOBHON CHUCTEMBI
JMHAMHYECKUX YPAaBHEHUN TEOPUU YNIPYTOCTH.
3. Marpuuno-omneparopHas ¢opMa ypaBHEHUH
BOJIHOBOTO 1€(pOPMUPOBAHUS IS
OpTOPOMONYECKOM CPEIbI.

4. TenzopHas (popma 3amucu COOTHOIIECHU N
OCHOBHOW CHCTEMBI IUHAMHYECKOTO
nedhopMUpPOBaHUS.

5. TeH3opHBIE ypaBHEHHUS BUKECHUS.

BekropHas dhopma ypaBHEHUN TBHKEHUS
JUIsl U30TPOIHBIX cpell. BoiHOBBIE
MOTEHIIUABI.

1. OcHOBHBIE COOTHOIIEHUS MOIEIEN
JUHAMUAYECKOTO 1eOPMHUPOBAHUS
AQHU30TPOMHBIX YIPYTUX CPE/I.

2. CTpyKTypa OCHOBHOM CHCTEMBI
TUHAMUAYECKUX YPaBHCHHUI TEOPUU YIPYTOCTH.
3. BexkrtopHas ¢hopma ypaBHEHUN IBUKEHUS IS




HU30TPOIIHBIX CPENI.
4. Teopus BOJHOBBIX IOTEHIINAJIOB.

Paznen 3. TeopeTuueckue Moenu
MIPOLIECCOB PACIPOCTPAHEHUS, OTPAKEHUS
U TIpeJIoOMJICHUSI OOBEMHBIX YIIPYTUX BOJIH.

OObeMHBIE YIIPYTHE BOJHBI B U30TPOIHBIX
U TeKCaroHaJNbHBIX cpenax. Pemenne
3a1aun 00 00BEMHBIX BOJIHAX B CPEE C
MIPOU3BOJILHOI aHU30TPOIKE HA OCHOBE
TEH30PHBIX YPAaBHEHUI JABUKECHUS.
VYpasuenue Kpuctoddens.

1. Teoperudeckrue MOJIEIH MPOIECCOB
pacrpocTpaHeHHs], OTPAKEHUS U MPETOMICHHS
00BEMHBIX YIIPYTHX BOJH.

2. IIpobGmembl pacyeTa CKOpOCTEil 00bEMHBIX
YIPYTHUX BOJIH B U30TPOIHBIX U TeKCArOHAIBHBIX
cpenax.

3. Pemenue 3amaun 00 00beMHBIX BOJIHAX B
cpelle C IPOU3BOJbHON aHU30TPONIMEN HA OCHOBE
TEH30PHBIX YPaBHCHU JIBYKCHHS.

4. Ilonyuenue ypaBHenus Kpuctoddens.

[IpenomieHnne npoOIbHBIX U CABUTOBBIX
00BEMHBIX YIIPYTUX BOJH IIPU HOPMAJIbHOM
[1aJICHUU Ha FPaHUIly pasjenna
Pa3HOPOJIHBIX U30TPOIHBIX
IIOJIyIIPOCTPaHCTB. BonHOBBIE
COIIPOTUBIICHUS YIIPYTUX CPEL.

1. TeopeTrudeckue MOJIEIHN MPOLECCOB
pacrpoCcTpaHeHHs, OTPAKECHUS U TIPEITOMIICHU ST
00BEMHBIX YIIPYTHX BOJH.

2. IIpobGmembl aHamM3a MPOIECCOB
MPEIOMIICHUS TTPOJIOJIBHBIX U CIABUTOBBIX
00BEMHBIX YIIPYTUX BOJH MPH HOPMAJIHLHOM
MaJIeHUY Ha TPaHUILy pa3jesia pa3HOPOIHBIX
M30TPOIHBIX MOJYITPOCTPAHCTB.

3. BoOJHOBBIE CONPOTHBIICHUS YIPYTUX CPE/I.

PacnipocTpaneHne UMITyIbCHBIX YIPYTHUX
BOJIH B U30TPOITHOM CIIOUCTOM
MOJIYIIPOCTpaHCTBE. TpaekTopuu u
3aJICPKKHU UMITYJIbCOB-OTKIUKOB. Ananmms
N3MEHEeHNH AMIIIIMUTY ] UMITYJIBCOB-
OTKJIMKOB C 3aJaHHBIMH TPACKTOPHUSIMH.

1. Teopernueckre MOJIENH MPOLECCOB
pacnpocTpaHeHus, OTPAKEHUS U MTPEIIOMIICHUS
00BEMHBIX YIIPYTHUX BOJH.

2. 3amauu pacmpoCTpaHEHUs UMITYJIbCHBIX
YIPYTHX BOJIH B U30TPOITHOM CIIOUCTOM
MOJYIIPOCTPAHCTBE.

3. Teoperuko-sKcrepuMeHTalIbHAs METOIUKA
BOJIHOBOW TMArHOCTUKH CTPOCHUS CIIOUCTOIO
YIPYTOro MoJIyIIpOCTPAaHCTBA.

4. Metonuku pacyera TPaeKTOPHUM U 3aJ€PKKU
HMMITYJIbCOB-OTKJIMKOB.

5. AHaiM3 U3MEHEHUN aMIUTUTY1 UMITYIbCOB-
OTKJINKOB C 33JJaHHBIMH TPACKTOPUSIMHU.

TeopeTuko-3KkcriepuMeHTaIbHAs METOIUKA
BOJHOBOM TMarHOCTUKH CTPOEHUS
CJIOMCTOTO YIIPYyTrOro ImOJIynpOCTPAHCTBA.

1. Teopernueckre MOJIEIH MPOLECCOB
pacnpoCcTpaHeHus, OTPAKEHUS U MPEITOMIICHHUS
00BEMHBIX YIIPYTHX BOJH.

2. 3amauu pacnpoCTpaHEHUs UMIYJIbCHBIX
YIPYTHUX BOJIH B U30TPOIIHOM CIIOUCTOM
MIOJIYIIPOCTPAHCTBE.

3. Teoperuko-skcrnepuMeHTalbHas METOIUKA




BOJIHOBOM IMarHOCTUKH CTPOEHHUS CIIOUCTOTO
YIPYTOro NOJyINpOCTPaHCTBA.

OTtpakeHHe IIOCKUX YIPYTUX BOJIH CABUTa
U IIPOJIOJIBHBIX YIPYTUX BOJIH IIPU
HOPMaJIbHOM U HAKJIOHHOM IaJICHUH Ha
CBOOOJIHYIO IPaHUILy H30TPOIHOIO
MOJYIPOCTPAHCTBA.

1. Teopernueckrue MOJENH IPOLECCOB
pacIpoCcTpaHeHMs], OTPAXKEHUS U MIPEITOMIICHHUS
00BEMHBIX YIIPYTUX BOJH.

2. Ilpo6Gnemsbl aHaM3a IPOLIECCOB OTPAKEHUS
IJIOCKUX YIIPYTUX BOJH CABUIa U IPOJOJIbHBIX
YIOPYTHUX BOJIH IPU HOPMAIBHOM U HAKJIOHHOM
MaJIeHUU Ha CBOOOIHYIO TPAHUILy U30TPOITHOTO
MOJYIPOCTPAHCTBA.

Paznen 4. TeopeTuueckue Mmoaenu
MPOIIECCOB BO30YKICHUS U
pacnpoCTpaHEHHUs] HOPMaJIbHBIX YIPYTHX
BOJIH B CIIO€.

Pacnipoctpanenne HOpManbHBIX YOPYTHX
BOJIH B U30TPONHOM ciioe. HopmanbHbie
BOJIHBI caBUra. HopmanbeHbie BoaHbI Penes-
JIbmo6a.

1. TeopeTHYecKHe MOJCIIH MPOLECCOB
BO30YKICHUS U PACIIPOCTPAHCHHSI HOPMAJIbHBIX
YIPYIUX BOJIH B CJIOE.

2. PacnpoctpaneHue HOPMAIBHBIX YIPYTHX
BOJIH B H30TPOITHOM CIIO€.

3. PacmpocrpaneHust HOpMaabHBIX BOJH CIBHIA.
4. PacrnpocTpaHeHHUs HOpMaJIbHBIX BOJIH Penes-
JIbmb6a.

CumMMeTpUUYHbIE U aHTUCUMMETPUYHBIE
HOpMaJIbHBIE BOJHBI CIBUTA B CBOOOTHOM
HU30TPOITHOM cjoe. [narpammbl
AUCIICPCUOHHBIX KPUBBIX.

1. TeopeTnueckue MOJEIH MPOIECCOB
BO30YXICHUS U PaCIPOCTPAHEHUS HOPMAJIbHBIX
YIOPYTUX BOJH B CIIOE.

2. PacmpoctpaHeHHE CHMMETPUYHBIX H
AHTUCUMMCTPHUYHBIX HOPMAJBHEIX BOJIH CJABUTA B
CBOOOJHOM M30TPOITHOM CJIOE.

3. TlocTpoenue nuarpamMm IUCHEPCHOHHBIX
KpPUBBIX.

ACUMITOTUYECKHE CBOMCTBA HOPMAJIbHBIX
BOJIH CABUTA B CBOOOJHOM HM30TPOITHOM
cioe. da3zoBbIe CKOPOCTH HOPMAJIbHBIX
BOJIH CABUTA B CBOOOJHOM HM30TPOTTHOM
cioe. KpaeBbie cTosiune BOJIHBI U UX
(bu3nyueckass HHTEPIPETAITHSI.

1. Teoperndeckue MOJIENIN MPOLECCOB
BO30YKJIEHUS M pacpOCTPaHEHHUS] HOPMAJIbHBIX
YIPYTUX BOJIH B CIIO€.

2. AcHUMIITOTHYECKHE CBOWCTBA HOPMAJbHBIX
BOJIH CIBUTA B CBOOOJHOM HU30TPOITHOM CJIO€.

3. Bompocs! onpenenenue $hazoBBIX CKOpocTel
HOPMAaJIbHBIX BOJIH C/IBUTa B CBOOOHOM
U30TPOITHOM CJIOE.

4. OnucaHus KPaeBbIX CTOSIYUX BOJH U UX
¢u3nueckas HHTEpIpETaIH.

CI/IMMeTpI/I‘IHBIe N aHTUCUMMCTPHUYHEBIC
HOPMAJIbHBIC BOJIHBI CIBUTA B
3aKPCIJICHHOM Ha I'paHAaX U30TPOIIHOM
CJIO€. I[I/IarpaMMBI AUCIICPCUOHHBIX

1. Teoperndeckue MOJIENIHN MPOLECCOB
BO30YKJEHUS U PaclpOCTPaHEHHs] HOPMaJIbHBIX
YIPYTHX BOJIH B CJIO€.

2. CuMMeTpUYHbIE U AaHTUCUMMETPUYHBIE
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KPUBBIX.

HOpPMAaJIbHBIEC BOJIHBI CABUTA B 3aKPEIJICHHOM Ha
IpaHsAX U30TPOIIHOM CJIOE.

3. Bompocsl moctpoeHus quarpamMmm
JUCIIEPCUOHHBIX KPUBBIX

3amaun 0 BO30YXKJICHUU HOPMAILHBIX BOJIH
C/IBUTa B U30TPOITHOM ToJdycioe. basucHeie
CHCTEMbl HOPMAJIBHBIX BOJIH. METOIUKHU
anrebpan3anuyu GyHKIIMOHAIBHBIX
I'PaHUYHBIX YCIOBHIA.

1. Teoperudeckrue MOJIEIH MPOIECCOB
BO30YKJICHUS M PacIpOCTPAHCHHSI HOPMaJIbHBIX
YIPYTHUX BOJIH B CIIOE.

2. JlmarpaMMBbl TUCTIEPCHOHHBIX KPUBBIX
HOPMAaJIbHBIX BOJIH CABHUTA B H30TPOITHOM CJIOE.
3. Bompocsl puszndeckoit HHTEpIpPETALINT
KpPaeBBIX CTOSYHMX BOJIH.

4. Metonpl UcclieIOBaHUS 3a/1a4d O
BO30YXJICHUU HOPMAJILHBIX BOJIH CJIBHTA B
M30TPOITHOM IOy CJIOE.

Paznen 5. Teopernueckue moaenu
IIPOLIECCOB PACIIPOCTPAHEHUS
MMOBEPXHOCTHBIX YIIPYTHUX BOJH.

3amada 0 pacpoOCTPaHEHUHU U CBOMCTBAX
MOBEPXHOCTHBIX BOJIH JIsiBa B cOCTaBHOM
M30TPOITHOM IOTYIIPOCTPAHCTRBE.

1. Teoperndeckue MOJIENIHN MPOLECCOB
pacnpoCTpaHeHus MOBEPXHOCTHBIX YIPYIHX
BOJIH JIsiBa B COCTaBHOM M30TPOITHOM
MOJIYIIPOCTPAHCTBE.

3ajada 0 pacIpOCTPaHEHUN U CBOMCTBAX
IIOBEPXHOCTHBIX BOJIH Peliest B M30TpOIMHOM
HOJYIIPOCTPAHCTBE CO CBOOOHOM
TPaHULIEH.

1. TeopeTnueckue MOJIEIH MPOIECCOB
pacrpocTpaHeHHs TOBEPXHOCTHBIX YIPYTUX
BOJIH Pesiest B M30TPOMTHOM MOTYIPOCTPAHCTBE CO
CBOOOJHOM TpaHUIIEH.

Pasznen 6. Teopernueckue monenu
IIPOLECCOB PACIpPOCTPaHEHUS Cl1abo
HEJINHEMHBIX YIIPYTUX BOJIH.

Teopus uccieoBaHus MaJIbIX
aHrapMOHUYECKHUX 3P PeKToB npu
pacrpocTpaHeHHH YIIPYTUX BOJH.
KoHnuenuus nocienoBaTenbHbIX
MPUOIMKEHUH.

1. OcHOBHBIE COOTHOILLIEHUS TEOPUHU
WCCIIEIOBAHUS MAJIBIX aHTAPMOHUYECKUX

3¢ }exToB Mpu pacnpoCcTpaHEHUN YIPYTUX BOJIH.
2. KoHmenmuus nmpuMeHEHHs alTOpUTMa
MOCIIEZIOBATENBHBIX TPUOIMKEHUN TSI OTTUCAHMS
HEJIMHEWHBIX aHTAPMOHUYECKUX BO3ZMYIICHHH.

Anrapmonunueckue 3¢ exTsl npu
pacnpocTpaHeHUH MOHOXPOMAaTHYECKUX
00BEMHBIX BOJIH.

1. Pemenwue 3amaun 00 aHTAPMOHUYECKHUX

s dekTax npu pacupoCTpaHEHUN
MOHOXPOMAaTHYECKHX 0ObEMHBIX BOJIH C/IBUTA B
yHIpyTroii cpefe KyOuuecKkoi CUCTEMBI.

Henuneiinoe anrapmMoHn4eckoe
B3aUMOJICHCTBUE 0OBEMHBIX YIPYTHUX BOJIH.

1. Pemenwne 3amayu o HEITMHEHHOM
AHTapMOHUYECKOM B3aUMO/ICHCTBUU Mapbl
00BEMHBIX YIIPYTHX BOJH CABUTA B yIPYTOH
cpene KyOuuecKod CUCTEMBI.
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6. CTPYKTYPA U COAEPXXAHUE AUCHUITIIMHBI

6.1.dopma 00yueHus — ouHas, Kypc — 4, cemectp — 7

HaumenoBauus pa3aciioB U TCM

KomunuectBo yacos

Jlekm,

Jlabop.

ITpakT.

CPC+K

Bcero

Pazgen 1. OcHOBHBIE TONOKEHUS TEOPUH
MOJICJIMPOBAHMSI BOJTHOBBIX MPOLIECCOB B
JeOpMUpPYEMBIX YIIPYTHX Cpesiax.

7

7

14

28

Cdepsl npuMeHeHHs 3HAHUH B 001aCTH
BOJIHOBOTO JIe()OPMUPOBAHUS YIIPYTHUX CPEl.
Heknaccuueckue o01acTy IPUMEHEHUS TEOPUN
YIPYTUX BOJH — HEpa3pyIlIalonui
YJIABTPa3ByKOBOW KOHTPOJIb, CEICMOAKyCTHKA,
AKYCTORJIEKTPOHHUKA.

OCHOBHBIE ONPENEICHUS TEOPUHN YIPYTUX
BOJIH. TpaeKkTopus 1 HaNpsKEHHOCTh. THUIIbI U
noJsipu3anys. Benymue knaccuukanuoHHbIC
MPU3HAKH BOJHOBBIX MPOLECCOB, IUHEHHOCTh U
HEJIMHEUHOCTh, CTALIMIOHAPHOCTh U
HECTALMOHAPHOCTh. PPOHT BOJIHBI.

IToHsATHE TApPMOHMYECKOHN BOJIHBI.
DopMuUpOBaHUE NMPEICTABICHUN
rapMOHHYECKUX BOJH 10 3aJaHHBIM (HU3UKO-
TeOMETPUYECKHUM XapaKTEePUCTHUKAM

@pPOHT rapMOHMYECKOM BOJIHEL. [In0CcKkue
rapMoOHHYECKHE BOJIHBL. Pa30oBasi CKOPOCTh
rapMOHUYECKUX yNpyTux BoiH. KommiuekcHoe
JKCIIOHEHIIUAIbHOE IIPECTaBICHUE
rapMOHHYECKUX YIPYTHX BOJIH.

AMIUINTYAHO- MOAYJIUPOBaHHbBIE
rapMoOHUYecKre ynpyrue BoyHsl. [lepenoc
SHEPIUH aMIUTUTYAHO- MOAYJIUPOBAHHBIMU
BOJIHAMH. ['pymnmnoBasi ckopocTb
rapMOHHYECKOH BOJIHBI.

[ToHsiTHEe MOABI TAPMOHUUECKOUN yIIPYTOn
BOJIHBI. Jlucniepcusi rapMOHUYECKUX BOJIH.
JuarpaMMbl JUCIIEPCUOHHBIX KPUBBIX.
be3ancnepcusie Bonabl. OOpaTHBIE BOJHEI.

Pazgen 2. OcCHOBHBIE COOTHOIIIEHUS MOJEIEH
JTUHAMUYECKOTO Je(hOPMHUPOBAHUS
aHU30TPOIHBIX YIIPYTUX CPE/I.

12

20

CtpyKTypa OCHOBHOM CHCTEMBI JTUHAMUYIECKUX
YpaBHEHUH TEOPUU yIPYTrOCTU. Y paBHEHUS
JIBWKCHHA YIPYyTOil cpeanl. BekropHas ¢popma
3aIIUCH OINIPEIEISIOIINX MaTEPUAIbHbBIX
COOTHOILICHUH. YpaBHEHUSI JUHAMUYECKOIO
J1e(hOpMUPOBAHUS B IEPEMEILICHHUSX.

OCHOBHBIE KJIACCHl aHU30TPOMUH YIPYTUX
cpen. ToueuHble JuarpaMMbl MaTpULl YIPYTHX
MOCTOSIHHBIX. MaTepuaibl MOHOKIIMHHOM,
OpTOPOMOUYECKOH, TeKCAarOHaTbHOU U
KyOHUYEeCKOM CHUCTEMBL.

MarpuuHo-onepaTopHas popma ypaBHEHUN
BOJIHOBOTO J1e()OPMUPOBAHUS ISl
opTopoMOudeckoii cpenbl. TeHzopHas Gopma
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3alUCH COOTHOIICHUN OCHOBHOM CHUCTEMBI
JUHAMHYCCKOT'O Ile(l)OpMHpOBaHI/IH. TCH30pHLIe
YPaBHCHHA NBUXXCHHA.

BekTopHast popma ypaBHEHWH TBUXKEHUS IS
M30TPOMHBIX cpeji. BoTHOBBIE MOTEHIIUAIEI.

Pazgen 3. TeopeTuueckue MoaeNy MpoOLIECCOB
pacmpocTpaHeHUsI, OTPAXKEHUS U TIPEITOMIICHUS
00BEMHBIX YIPYTHX BOJH.

14

24

O0BbeMHBIC YIIPYTUE BOJHBI B U30TPOITHBIX U
rekcaroHaJ bHBIX cpenax. Pemenne 3agaun 00
00BbEMHBIX BOJTHAX B CPEJie C MPOU3BOIHHON
aHU30TPOINUEN HAa OCHOBE TEH30PHBIX
YpPaBHEHUH JBUKEHUS. Y paBHEHUE
Kpuctoddens.

IIpenomnenne NpogOIbHBIX U CABUTOBBIX
00BEMHBIX YIPYTHX BOJH MPH HOPMAILHOM
MaJICHUH Ha TPaHUILy pa3jiesia pa3HOPOIHBIX
WU30TPOTHBIX MOITYNPOCTPAHCTB. BOITHOBEIE
CONPOTHUBJIEHUS YIPYTHUX Cpef.

PacnipocTpaneHne UMIYJIbCHBIX YIPYTHUX BOJH
B U30TPOITHOM CIIOMCTOM IOIYNPOCTPAHCTBE.
TpaekTopnu U 3a1epKKHA UMITYJIbCOB-
OTKJIMKOB. AHaJIN3 U3MEHEHUHN aMIUIUTY ]
HMITYJIbCOB-OTKJINKOB C 3aJaHHBIMH
TPAaEKTOPHIMHU.

TeopeTnko-3KciepUMEHTabHAA METOAUKA
BOJTHOBOW JTUATHOCTHUKH CTPOEHUS CIOUCTOTO
YOPYTOTO MOJTYIPOCTPAHCTBA.

OTpakeHHe MIOCKUX YNIPYTHX BOJIH CJIBUra U
IIPOJOJIBHBIX YIPYTUX BOJIH IIPU HOPMaJIbHOM
Y HAaKJIOHHOM I1aJIEHUY Ha CBOOOIHYIO TPaHHUILY
U30TPOIHOIO MOJYIIPOCTPAHCTBA.

Paznen 4. Teopetnueckue MoieId OPOLIECCOB
BO30OYKJICHHS U PacCIpOCTPaHEHUS
HOPMAITLHBIX YIPYTHX BOJIH B CJIO€.

16

32

PacnpocTpanenrie HOpMaTbHBIX YIIPYTHX BOJIH
B M30TPOITHOM cjioe. HopManbHbIE BOJTHBI
casura. HopmanbHabie BoiHbl Pernes-JIam0a.

CuMMeETpUYHbBIE U aHTUCUMMETPUYHBIE
HOpPMAaITbHEIE BOJIHEI CJIBUTA B CBOOOTHOM
HU30TPOIHOM ciioe. JluarpaMmmsbl
JUCIICPCUOHHBIX KPUBBIX.

ACHMIITOTHYECKHE CBONCTBA HOPMAIIbHBIX
BOJIH CABHUIa B CBOOOJAHOM H30TPOIHOM CIIOE.
dazoBnIe CKOPOCTH HOPpMAJIbHBIX BOJIH CJABUTA
B CBOOOZHOM M30TpONHOM cioe. Kpaessie
CTOSTYME BOJHBI M UX (PU3NUECKast
HHTEpIpeTanus.

CI/IMMeTpI/IT-IHI)Ie 1 aHTUCUMMCTPHUYHBIC
HOPpMaAJIbHBIC BOJIHBI CIBHMI'a B 3aKPCIIJICHHOM
Ha rpaHsax U30TPOIMHOM CJIOC. [[I/Ial"paMMI:I
JUCIICPCUOHHBIX KPUBBIX.

3agadym o0 BO30YXKICHUH HOPMaIbHBIX BOJH
CJIBUTA B U30TPOITHOM Toiryciioe. basucHeie
CUCTEMBI HOPMAIILHBIX BOJIH. MeTOoIUKH
anreOpan3annu QYHKIIMOHAIBHBIX TPAaHUYHBIX
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YCIOBHH.

Paznen 5. TeopeTuueckre MoJIeNH MPOIIECCOB 4 4 - 8 16
pacmpocTpaHeHHUs TOBEPXHOCTHBIX YIPYTHUX

BOJIH.

3agaya o0 pacnpoCTPAHCHUHU U CBOUCTBAX 2 2 - 4 8

MOBEPXHOCTHBIX BOJH JIfBa B COCTaBHOM
WU30TPOTTHOM TOJTYIPOCTPAHCTRE.

3amaya 0 pacpoCTpaHEHUH U CBOWCTBAX 2 2 - 4 8
MOBEPXHOCTHBIX BOJH Pelest B M30TponHoOM
MOJIYITPOCTPAHCTBE CO CBOOOTHOM rpaHUIIEeH.

Paszgen 6. TeopeTuueckue MOAEIIH IIPOLIECCOB 6 6 - 12 24
pacrpocTpaHeHus cabo HeJTMHEHHBIX YIIPYTHX

BOJIH.

Teopus uccneoBaHUS MaTbIX 2 2 - 4 8

aHTapMOHHUYECKHUX 3P (HEKTOB MMpH
pacmpocTpaHeHuu ynpyrux BoiH. Konuenius
MIOCJIEIOBATENBHBIX MTPHOIIKEHUH.

AnrapMoHndeckne 3PHEeKTH Ipu 2 2 - 4 8
pacpoCcTpaHEHUH MOHOXPOMATUYSCKHUX
00BEMHBIX BOJIH.

Henunelinoe aHTrapMOoHUYECKOE 2 2 - 4 8
B3aUMOJICHCTBUE OOBEMHBIX YIIPYTHX BOJH.
HNTOI'O 11O KOMITOHEHTY OIIOII 34 34 — 76 144

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) U1 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTAIIUU

7.1. KoHTpOJBbHBIE BOIPOCHI

Pazpgen 1.

1. Onpenenenne NOHATHS yIPYToi BOJIHBI (BOJHBI JedopMannii).

2. [lonsTie TpaekTopuu (HarpaBJIeHUs PacCpOCTPAHEHUS BOJIHBI).

3. IloHsaTHe NpONOJBHBIX M TIONEPEYHBIX BOJIH, MOJSPU3ALUs IOMNEPEYHBIX BOJIH.
CumBoOJIbHBIE 0003HAYECHHS THIIOB BOJIH.

4. TloHATHS BOJIHOBOIO HMMIIYJIbCA, BOJIHOBOTO IAKETa, CTAllMOHAPHOM TrapMOHWUYECKOU
BOJIHBI;

5. IlonsiTie hpoHTa CTAlIMOHAPHOW U HECTALIMOHAPHON BOJIHBI.

6. [TonsTue o chepruyeckux, UIMHIPUUECKUX, MJIOCKUX U KBa3UILIOCKUX BOJHAX.

7. Cucrema o0Oo3HaueHuil u ¢Qusnueckue pasmepHocTn B cucreme CHU g
XapaKTEPUCTHK BOJIHOBBIX JIBH)KEHUH.

8. OOmme ¢dopmbl 3amucu (GYHKIUH HANPsHDKEHHOCTH TPEXMEPHBIX BEKTOPHBIX
rapMOHUYECKHUX YNIPYTUX BOJH B IEHCTBUTENIbHON U KOMIUJIEKCHOW SKCITOHEHIIUAIbHOU (hopMme.

9. IloHATHS LUKIMYECKONW YaCTOThI, TEXHUUYECKOW YacTOThI U IIEpHO/Ia BOJIHBI.

10. TToaATHS UTMHBI BOTHBI ¥ BOJIHOBOTO UHCIIA.

11. [lonsiTue ¢da3pl rapMOHUYECKOM BOJIHBI.

12. ®opmyna 11t pa3zoBoi CKOPOCTH TAPMOHUYECKON yIIPYTroil BOJIHBI.

13. ®opmyna i TPYNIOBOM CKOPOCTH T'apMOHMUYECKUX BOJIH. (DHU3MUECKUN CMBICI
IPyHIOBON CKOPOCTH FapPMOHUYECKUX BOJIH, SBIISIOLIUXCS HECYIIeH KOMIOHEHTON aMITJIUTYTHO-
MOJ1yJINPOBAHHOI'O CUTHAJA.

14. Tlonatnie MOJBI TapMOHUYECKON YIPYrod BOJHBI, JAUarpaMMbl JTHCHIEPCHOHHBIX
KPHUBBIX (KJIACCUUYECKUX U PACIIMPEHHBIX)

15. Tlonsitue o OE3AMCHEPCHBIX MOJAX, KPUTHUYECKHUX YaCTOTaX MO Oerymmx BOJIH,
MoJiaX 0OpaTHBIX YIPYTUX BOJIH.

Pazgen 2.
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1. CoctaB MOJHON CHCTEMBI YpPaBHEHUH IWHAMHYECKOTO Ae()OpMHUPOBAHUS, OTIHMYUE
YPaBHEHUH JBUKCHUS YIPYTOH Cpebl OT yPaBHEHUN PABHOBECHS.

2. TenzopHas ¢opma 3amUCH COOTHOIICHHHA JMHAMHYECKOW TEOPUU YHPYTrOCTH
AHU30TPOITHOTO TEJA.

3. BexTopHas ¢opma ypaBHEHUI ABMKEHHS B MEPEMEIICHUSIX ISl M30TPOITHON YIPYTOM
cpenpl. MHTErpupoBaHue BEKTOPHBIX YPAaBHEHUH B BOJHOBBIX IIOTEHIHAJIAX.

4. BolpaskeHue BEKTOpa yNpPyTrux MNepeMeIeHUH Yepe3 BOIHOBbIE IOTEHIIUATIBL.

5. Bun nuddepeHunanbHbIX ypaBHEHUH 1S KaKI0T0 U3 BOJHOBBIX MOTEHLIMANIOB.

6. DKBHUBaJICHTHAs! BEKTOpHas (hopMa I CUCTEMbI TUHAMUYECKUX ypaBHeHUi Jlame.

Paznen 3.

1. IBa Tuna oObEeMHBIX YIIPYTUX BOJH B U30TPOITHOM cpejie.

2. Yucno Mo rapMOHUYECKIX 00BEMHBIX YIIPYTHX BOJH B U30TPOITHBIX U AHH30TPOITHBIX
Tenax.

3. BoelpakeHus Uit CKOpocTeld 0OBEMHBIX YIMPYTUX BOJH MPOAOIBHOTO U CIBUTOBOTO
THUIIA B U30TPOIHBIX CpeJiax.

1. Kakoii BUJ MMEIOT COOTHOIIEHHUS CBSI3U YIJIOB MAJCHUS M OTPAKCHUS JJIA CIydaeB
NaJeHUs IPOJIOJILHOM U MOTIepEeYHON BOJIH?

2. 3aBUCAT JIX yTIIbI OTPAXKEHUS OT YACTOTHI JTMOO AJIMHBI TAJAI0IEH BOJTHBI?

3. Kakoe siBneHne Ha3bpIBaeTCS MOJHBIM IMpeBpatieHuemM Mo Penes?

4. B deMm 3aKi04aeTcss TPUHIUI CYNEPHO3UIMU CPEAHUX TOTOKOB MOIIHOCTH,
YHOCHMBIX OTJIEIbHBIMU THIIAMH BOJHOBBIX TBUKCHHI?

Paznen 4.

1. OnpeneneHune NOHITHS HOPMaJIbHbIE BOJHBI JIMJ HOPMaJIbHBIE MOJIBI B BOJTHOBO/IE.

2. Cnoco0 BBIBOJIa TUCTIEPCUOHHBIX YPaBHEHUU A7l HOPMalbHBIX BoNH Penes- JIsmba B
YIPYTOM CJIO€.

3. CTpyKTypa auarpaMM JHCIIEPCUOHHBIX KPUBBIX JIsI HOPMaJbHBIX BOJH CIBUTa B
W30TPOITHOM YIIPYTOM CIIOE.

4. AcUMNTOTUYECKHE CBOMCTBA HOPMAJIbHBIX BOJH CIBUra B U30TPOIHOM YIIPYTOM CIIO€
B BBICOKOYACTOTHOM KOPOTKOBOJIHOBOM JIHAIa30HE.

5. Bua JucCnepCHOHHBIX YpaBHEHUH JUIsi CUMMETPUYHBIX U AHTHCUMMETPHYHBIX
HOPMAJIBHBIX CIIBUTOBBIX BOJIH B CJIO€.

6. Kakoil sBisieTcss auarpaMMa JUCHEPCHOHHBIX KPUBBIX AJII HOPMAJIbHBIX CJIBUTOBBIX
BOJIH B CJIO€ - KJIACCHYECKOU HIIM PacCIIMPEHHOMN ?

Pazgen 5.

1. K xakoMy TUITy OTHOCSITCSI TOBEPXHOCTHBIE BOJIHBI Penes?

2. ObnanaroT 11 BOJIHBI Penest CBoMCTBOM aucnepcun?

3. U3 Kakoro COOTHOIIEHHUSI ONPEACIIAIOTCS CKOPOCTU BOJH Penes?

4. Kakyio ¢opMy HMEIOT TPAaCKTOPUU ABUKEHUS KOJECOTIONMMXCS YacTUIl B BOJIHAX
Penes?

5. K KakoMy THIy OTHOCSITCSI HOBEPXHOCTHBIE BOJIHBI JIsABa?

6. O6nagaroT v BoJIHEI JIsiBa CBOMCTBOM AucIiepcuu?

7. VI3 Kakoro COOTHOIICHUS OMPEAEIISIOTCS CKOPOCTH BOJIH JIsiBa?

8. Kak popmymnupyertcs ycinoBue cyiiecTBoBanus BoIH JIsBa?

Pazgen 6.

1. ITonatue anrapmonndeckux 3pPexToB

2. Yto Takoe BTOpbIE TAPMOHUKHU CTAIIMOHAPHBIX YIPYTUX BOJH?
3. Uto Takoe aHrapMOHUYECKHUE B3aUMOCHCTBUA?
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KonrponbsHast paboTa Mo NpoBEpKEe TEOPETHUECKUX 3HAHMA — IO BCEM TEMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.2. O06pa3zer cozep)kaHus IK3aMEHAITMOHHOTO OuieTa

®I'BOY BO «JIOHELIKMI TOCY JAPCTBEHHBIN YHUBEPCUTET

(DaKy.]'IBTeT MAaTC€MAaTUuKH U I/IH(bopMaHI/IOHHBIX TEXHOJIOT UM

Hanpaenenue noocomosxu. 01.03.02 Ilpuknaonas mamemamuxa u
ungopmamuka

IIpoepamma noocomosxu: baxanaepuam

Cemecmp 7

Yuebnaa oucyunnuna: Memoowt kKomnbvlomepHo-
MAMEMAMUYECKO20 MOOEIUPOBAHUSA 8
60JIH0B0Il MEXAHUKE

BUJIET Ne xx

1. TlonsTHe AUCHIEpCUM TAPMOHWYECKHUX BOJIH, CBSI3b TEPMHUHA «AUCIEPCHS» C OCOOCHHOCTSIMH
pacrpocTpaHeHus] BOJHOBBIX HMMITYJILCOB IO MoOJaM C Juciepcueid u 0e3 aucrepcuu. lloHsTHe o
JmarpamMmax JHUCIIEPCUOHHBIX KPUBBIX (KIIACCHYECKUX U PACIIUPEHHBIX ), TUCIIEPCUOHHBIX KPUBBIX.

2. 3ammcaTh MPEICTaBICHHE FAPMOHUYECKOM BOJIHBI, KOTOpas pacmpoctpaHsercs Baonb ocu OX,
ox?, sBIseTcd TMpPOJOJBHOM, HMEET aMIUIUTYIy |u0| =lux mepuon T =1 wmwuMcekyHna wu

npuHagIexut mojae @ = 2K .
3. [lo maHHBIM O BPEMEHH 3aJ€PKKU TPEX HU3KHMX OTKJIMKOB BOJIHOBBIX, JHATOHAJIBHBIX UMITYJIEC

IIPOIOJBHOTO THMA B cioxHOM MaccuBe At =1, At, =2, At; =5 u no Bennunzam kodddunreHToB
u3MeHeHus: ammuTya aByx orkiankos: A =0.6, A, =0.2; waiitn tomumusr hh,h, 1,2,3 cnoes u

1
BOJIHOBBIE CONPOTUBIIEHHS 2 U 3 CJIOEB, ECIIU JUIS BCEX CIOEB p =1, a TakxkKe JIs IEPBOTO CIIOS AW=2
®_1

U
YTBepkaeHo Ha 3acenaHuM Kadeapbl TEOPHH YIPYTOCTH W BBIYMCIUTEIHLHOW MaTEMAaTHKH HM.
akan. A.C. Kocmogamuanckoro, nporokon Ne ot roja
3aBenywoumuii kadeapoi Cropoxes B.HU.
(noonucs) (hamunus u unuyuanst)
JK3aMeHaTOp Cropo:xes B.1.
(noonucy) (bamunus u unuyuanel)

B cnyuae BezeHus y4eOHOTro mpoliecca ¢ UCHOJIb30BaHUEM 3JIEKTPOHHOTO OOyUYeHHS U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, coliepkaHue OujieTa MOXKET OTIUYAThCAd OT
IIPUBEIEHHOTO.
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8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVUAIOT OBYUHAIOIIMUECA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIMXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amibHOo#
IIKAJIE€ MCXOJs W3 MAaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxe. OpraHu3anroHHO-y4eOHas
paboTa B ayAUTOPUHU OIICHHUBACTCS HAa OCHOBE TAKHWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIIIOJIHEHUE JOMAIIHUX 3aJaHUN, aKTUBHOCTH BO BpeMs
MIPOBEICHUS JICKITMOHHBIX M MPAKTUYECKHX 3aHATHH (ydacThe B OOCYXICHHUU TEKYIIETO H
MPOMICHHOT'0 MaTepuaia, pereHue 3aaad u T.11.).

Homepa pazmenor Bunsr pabot Macnmanbroe
KOJIMYECTBO 0aJIIOB
1 Opraam3aimoHHO-yueOHas paboTa B ayIUTOPHH 1
CamocTosTenpHas paboTa 9
5 Opranu3aiioHHO-y4e0Has paboTa B ayAUTOPUH 1
CaMocTosiTeNbHas paboTta 7
3 OpranuzaimoHHo-y4e0Has paboTa B ay TUTOPUHI 1
CamocTosTenpHas paboTa 6
4 Opraan3aimoHHO-yueOHas paboTa B ayIUTOPUH 1
CamocrosTenpHas padoTta 6
Opranu3aiioHHO-y4e0Has paboTa B ayAUTOPUH 1
5 CamocTosiTenpHas padoTta 3
KoHTponbsHas paboTa 60
6 Opranu3aimoHHO-y4eOHas paboTa B ayAUTOPUH 1
CamocrosTenpHas padoTa 3
HUTOI'O 100
OK3aMeH 100
OO0muii uTOT 32 CEMECTP 100

CooTBeTCcTBHE 0AIIIOB OLICHKC

O1ieHKa 110 MATHOAIIBHOM IIKaJIe
KonunuectBo 0ajuioB u3 "
100 ECTS Ok3aMmeH, TudQepeHInpPOBaHHBINA 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xoporto 3a4YTEHO
70-74 D 3a4TEHO
60-69 E YJIOBJIETBOPHUTEIHHO aTTomo
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPUTEIEHO He 3a9TeHo

9. OBECIIEUEHME OBPA30BATEJIBHOI'O ITPOLIECCA JJI JIUIL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 3I0POBbBA 1 MTHBAJIN/IOB

B xone peanuzanmu AUCITUTUTHHBI UCTIOIB3YIOTCS CIASAYIOIINE JOTIOTHUTEIHHBIC METO B
00y4YeHHsI, TEKYIIETO KOHTPOJIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O0YYarolIuXcs B
3aBUCUMOCTH OT UX UHIUBUIYAJTBHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

- ek  O(QOPMIISIIOTCS B BHUJIE DJEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOII[HI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM MTPOTPAMMHBIM 00€CIICUCHUEM;

- JUISL  BBIMIOJTHEHWS ~ 3aJaHUsl  TPH  HEOOXOJWMOCTH  IPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TAK)KE MUCTIOIH30BAHUE COOCTBEHHBIX YBEIUIHBAIOIINX
YCTPOMCTB;
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— MUCEMEHHBIC 33JIaHus ODOPMIISIOTCS YBEIUYSCHHBIM IPUGTOM.

2) JUTS TITYXUX U CIa0O0CITBIIIAIIMX

— JEKIUH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIaHUS BHIOIHIIOTCS HAa KOMITBIOTEPE B MUCbMEHHOM (opMe;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (OpME HA KOMIBIOTEPE; BO3MOXKHO
npoBeJieHre B popMe TeCTUPOBAHUS.

3) JUISL JIAL C HApYIIEHUSIMH OTIOPHO-/IBUTATEILHOTO anmapara:

— JneKuuu o(OpMIISIOTCA B BHJIE O3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATH3UPOBAHHBIM TPOTPAMMHBIM 00€CIICUYCHUEM;

— MMCbMEHHBIE 33JIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMOIHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipn HEOOXOIMMOCTH TIPEIyCMATPUBACTCS YBEIUYCHHUE BPEMECHH JUISI IOATOTOBKH
OTBeTA.

[Iponienypa  mpoBeACHHST  NMPOMEXKYTOYHOM  aTTeCTallMk Il OOyYaroUIuXcCs
YCTaHABIMBAaETCS € YYETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3NYECKUX OCOOEHHOCTEH.
[TpoMexxyToYHasT aTTECTAIUS MOYKET ITPOBOANTHCS B HECKOJIBKO JTAIOB.

[IpoBenenue mpoueAypbl OLCHHBAHHS pPE3YyJbTaTOB OOYy4YeHHsI JIOMYyCKaeTcs ¢
UCIIOJIb30BaHUEM JIMCTAHITMOHHBIX 00pa30BaTEIIBHBIX TEXHOIOTHIA.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OubnuorpadudeckuM pecypcam B CETH
WuTepHeT Ui Kakaoro oOydaromierocss B ¢opMax, alalnTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBBS U BOCTIPUSATUS HHPOPMAIUH:

1) JUTSL CJICTIBIX U CITA00BUISIIINX :

— B [I€YAaTHOM (popMe YBETUUECHHBIM HIPUPTOM;

— B (hopMe AJIEKTPOHHOTIO JOKYMEHTA;

2) JUIS TITYXHUX ¥ CTaOOCBIIIAIIX

— B IeyaTHOM dopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) It 00YYaroIUXCcsl C HAPYIICHUSIMU OMTOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHME YUEBHOI'O [TPOLIECCA

VYuebnble 3aHsTHA poBoAATCs B ['maBHOM Kopryce J{onI'Y (r. Honeuk, mp. ['ypoBa, 6), B
VYyeOHo-npakTHyeckoM BbruncinutesnbHoM nentpe Joul'yY (r. Howeuk, np. I'ypoBa, 6, kopmyc
12).

Jlng mpoBeneHHs JEeKUUH TpeOyeTcss ayauTopus, oOOpyJOBaHHAs MEJIOBOMH MK
MapKepHOW JOCKOW / CEHCOPHBIM SKpaHOM /[ MyJbTUMEAMHHBIA TPOEKTOP C JIKPaHOM U
HOYTOYKOM, KOMILIEKT yueOHOW MeOenu AJis CTYIEHTOB, pabouee MecTo IpenoaBaTelis.

Jns mpoBeleHUs NPAaKTUYECKUX 3aHATHH TpeOyercss ayauTopus, oO0OpyIOBaHHAs
MEJIOBOM WJIM MapKEepPHOW TOCKOW / CEHCOPHBIM 3KpaHOM / MYJIbTUMEIUHHBIA MPOEKTOpP C
PKPaHOM U HOYTOYK, KOMIUIEKT Yy4eOHOH MeOenu [uis CTYIeHTOB, pabouee MecTo
npernoaaBaress.

Jns mpoBeneHust JTa0OpaTOPHBIX 3aHATHH TpeOyeTcs ayIuTopus, 0OOpYyIOBaHHAs
MapKepHOU JOCKOH WM CEHCOPHBIM 3KpaHOM / MYJbTHUMEIUIHBIA MPOEKTOP C JKPAaHOM M
HOYTOYK, NepCOHAIbHBIE KOMIBIOTEPHI, KOMILJIEKT y4eOHOW MeOenu s CTYIeHTOB, pabouee
MECTO MPETMoaaBarelis, BbIXo B IHTEpHET — MPOBOAHOM WK ¢ UCMOIb30BaHiHeM Wi-Fi.

Jlist caMOCTOSITETIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hayunoli OMOMMOTEKM YHMBEPCHTETa W JIPYTUX SJICKTPOHHBIX OWMONMMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeTou4ecKoe oOecreueHre, MNPEeACTaBICHHOE B ayAMTOopusx [JaBHOro kopmyca
(ayn. 511, 605, 610).
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OOyuaronmecss HWMEIOT BO3MOXHOCTb  HCIIONB30BaTh y4eOHBbIE MaTepHajibl 10
JTUCLMIUIMHE, pa3MelleHHble Ha miardgopme Moodle IlenTpa aucTaHIMOHHOrO 00pa3oBaHMS
OI'bOY BO «/loul'Y». IIpn u3yueHHH DUCUMIUIMHBI MPUMEHSIOTCS 3JIEKTPOHHOE O0yueHHe U
JUCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  ucnomp30BaHUEM  PECYpcOB  IUIAT(GOPMBI  JUCTAHLIUOHHOTO  OOpa3oBaHUS
OCYILECTBIIACTCSI TEKYLIMH KOHTPOJb 3HAHUH OOYyYaroLIMXCSd HA OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YJIBTATOB CAMOCTOSITEIBHON PaOOTHI.

11. PEKOMEHJAYEMAS JINTEPATYPA

11.1. OcHoBHas nIuTEpaTypa

1. l'opauenko B.A. BekropHo-¢a3oBsie MeToasl B akyctuke / B.A. T'opauenko. —
Mocksa: ®uzmaraur, 2007. — 480 c.
2. [Tone P.P. Mexanuka, akycTUKa M y4€HUE O TEIUIOTE: [JEKUUU JJIs CTYIACHTOB

By30B] / P.P. Ilonb; nep. ¢ 16-ro nem. u3a. K.A. JleoutseBa u B.M. FOxaxoBa; non pen. H.IL.
CyBopoBa. — Mocksa: Hayka, 1971. — 479 c.

3. I'y3p A.H., Maxopr ®@.I'., I'ymak M. Benenue B akycroymnpyrocts. — K.:
HayxoBa nymka, 1977. — 151 c.

4. HlytunoB B.A. OcHoBbl pusuku ynerpazsyka. — JL: JIT'Y, 1980. — 280 c.

5. bonnokun B.E., Ctopoxe B.II., 3sionr Munp Xaii. HccinenoBanue cucrem
THJIPOAKyCTUYECKOIO SKPAaHUPOBAHUS JJIS MOABOAHBIX TPAHCIOPTHBIX CPEIACTB. — BopoHex:
W3n-Bo «Hayunas kaura», 2016. — 196 c.

6. Pynenko O.B. Henuneiinas akyctuka B 3a1a4ax v npumepax : yued. nocobue s
CTYJEHTOB BY30B, oOyuatoumxcsd no cnenuanbHocTssMm 010701 — ®wusuka, 010802 —
®dynaaMmeHTanpHas paauodusnka u ¢pusndeckas snextponuka / O.B. Pynenko, C.H. I'ypbatos,
K.M. Xen6epr. — Mockpa: ®usmarnurt, 2007. — 175 c.

7. Tumomenko C.II. Teopus ynpyroctu / C.II. Tumomenxko, /1. I'ynwsep; Ilep. ¢
anri. I'.C. Peiitmana; [Tog pen. I'.C. lllanupo. — M.: Hayka, 1975. — 575 c.

8. JIupmmy M.C. Omneparopsl, koneOaHHs, BOJHBI; OTKpBITBIE CUCTEMBI /
M.C. Jlumun. — M.: Hayka, 1966. — 298 c.

11.2. JlomonHUTENLHAS JIUTEpPATypa

9. 3aagckuit B.}O. BrluncneHue BONHOBBIX TMOJEH B OTKPBITBIX O0NAcCTAX U
BOoTHOBOJIax. — M.: Hayka, 1972. — 558 c.

10. BacwibeBa B.A., KapabytoB A.A., Jlanmun E.A., Pynenko O.B. B3aumopnelictsue
OJTHOMEPHBIX BOJIH B cpenax 6e3 aucnepcuu. — M.: MI'Y, 1983. — 151 c.

11. benmumes, M.W. /lunamudeckue oOpaTHble 3agaun Teopuu BoiH / M.U. benures,
A.C. bnarosemenckuii; C.-Iletep6. roc. ya-1. — CII6.: U3a-Bo CIIOGI'Y, 1999. — 268 c.

12. ”TH®OPMAILIMOHHBIE PECYPCHI

1. HaumonanbHasi  3JiekTpoHHasi  OuOauorexka  (HOB): benepanbHast
rocyaapctBeHHas umH(popMaimonHnas cucrema /| MunucrepctBo KynbTypel P®; Poccuiickas
rocyaapcTBeHHas Oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — PexumM jgoctymna: cBOOOHBIN, moanucka. HeoOxoqima ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum moctyma: ajisi aBTOPU30B.
MOJIb30BaTENEH. —T€KCT: IIEKTPOHHBIM.

3. Hayunast snextponnass OubOnuoreka «KubOepJlenmHkay: caiit / Accoruarnms
«OtkpeiTast Hayka». — MockBa, 2014- . — URL.: https://cyberleninka.ru/. — Pexum mocryma:
CBOOOTHBIN. — TEKCT: 3NEKTPOHHBIMN.
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4, DNeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiiT]. — URL:
https://e.lanbook.com (mara oOpamenus: 01.09.2023). — Pexxum gocTyma: JUisi aBTOPH30B.
[IOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIMN.

5. 9BC KOpaiit: snekTpoHHas OMOIMOTEYHas cucTema: caiT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctyna: Jijist aBTOPU30B.
nosb3oBaTesen. — TeKCT: 2JIeKTPOHHBI.

6. DieKTpOoHHO-0ubIuoTeuHasi cucrema Jloul'Y: caiir / ®I'BOY BO «lonl'Y». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37E€KTPOHHBIN.

7. DyieKTPOHHBIN KaTajor Hayunoit OmGmmoreku Jonl'Y: pazmen caiita / Hb
Houl'Y. — Tekcr: anexrponnsiit / DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHCK CBOOOJHBIN, 3JICKTPOHHBIC
JIOKYMEHTBI — JIJ1s1 1toJb3oBaTened JJonl'y.

8. JuaexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Teker:
anekTpouubii / OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpaiieHus:
01.09.2023). — Pexxum gocTyma: CBOOOIHBIN.

13. ITIPOI'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (kopnopatuBHas aunen3us Jorl'Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas nunensus Jonl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark amst Beicimx y4eOHBIX
3aBECHUI)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (qmuenszuun GPL, Apache,
BSD a5t cBO60JHOTO MPOrpaMMHOI0 00ECTIEYeHHUS ).
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