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Pabouas mnporpamma aucuuIUIMHBL «MeTOABI KOMIBIOTEPHO-MAaTEeMAaTHYEeCKOI0
MO/IeJINPOBAHUSI B BOJTHOBOIl MeXaHMKe» JJIs 00y4arolMXcs MO HaNpaBJICHHUIO MOATOTOBKHU
01.03.02 TIIpuxnagnas marematnka ¥ uHpopmatuka (IIpoduns: IlpuknagHas maremaTtuka u
nH(}OpPMallMOHHBIE TEXHOJIOTUH), COCTaBlieHa Ha OCHOBaHMH DelepasbHOr0 rocyJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJIApTa BBICHIETO 00pa3oBaHMA — OakajlaBpUaT IO HAIPABJICHUIO
noarotoBku 01.03.02 TlpukmanHas mareMatnka ¥ WHPOPMATHKA, YTBEPKIACHHOTO IPHKA30M
MunucrepcrBa obpasoBanusi u Hayku Poccuiickoit @enepanuu ot 10 sHBaps 2018 1. Ne 9 (c
u3M. u joi.), [lopsaka opraHu3anuu U OCYIIECTBICHUS OOPa30BATEIbHOM AEATENBHOCTH IO
o0Opa3oBaTeNbHBIM IpPOrpaMMaM BBICHIETO O0pa3oBaHHMs — MporpamMmaM OakajaBpuaTta,
mporpaMMaM  CHEIMaMTeTa, M[pPOrpaMMaM  MAaruCTPaTypbl, YTBEPXKICHHOTO MPHKA30M
MunucTepcTBa HayKH U BbIciIero oopaszoBanus Poccuiickoit @eneparun ot 06 ampens 2021 r.
No 245 (c u3M. 1 J1011.), B COOTBETCTBUH C Y4E€OHBIM IIJIAHOM, YTBEP)KJIECHHBIM YUEHBIM COBETOM
OI'BOY BO «/lonl'Y» nns nabopa 2026 roga.

Pa3paboruuk:

JOTICHT Kadeapbl TEOPUH YIIPYTOCTH

Y BBIYHCIUTEIBHON MaTEMATHKU

nMm. akaza. A.C. KocmMomamMuaHcKkoro,

KaH[. (u3.-MaT. HayK M. H. ITaueBa

PabGowas mporpamma omoOpena Ha 3acenaHuM  Kadeapbl TEOPHHM  YIPYTOCTH U
BBEIUHCIATENbHOM MaTeMaTuky UM. akag. A.C. KocMomaMuaHCcKoOro.
[Tporoxoi ot 09.04.2026 Ne 12

W.o. 3aBenyromero kagenpoi P. H. Heckopoues
COI''TACOBAHO:

Bpuo nexana ¢akynbrera MaTeEMaTUKU U

UH(POPMALIMOHHBIX TEXHOJIOTUN H.E. Mamenko
16.04.2026

VY4eOHo-MeToAnYecKass KOMUCCHUS (aKyJIbTeTa MaTEMAaTUKU U MH(POPMAIITMOHHBIX TEXHOJIOTH.
[Tpotokoun ot 15.04.2026 Ne 3
IIpencenarens 10.B. AGpamenkoBa

PykoBonuTenr ~ OCHOBHOW  00Opa3oBaTeNbHOM
IporpaMmsl, A-p Gpu3.-MaT. HayK, AOLL. P.H. Heckopones
09.04.2026
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npeaBapuTENbHON NOJATOTOBKE O0YUaIOLIUXCs, PEIIIECTBYIOLINE
Y COITYTCTBYIOIUE TUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHUE JAHHOM:

IUCLUUIUIMHBL TpOrpaMMbl  OakanmaBpuata: Marematnyeckuid aHanu3, YwWciIeHHBbIE
MeTtoabl, KommiekcHeiil ananmms, Auddepennnansapie ypaBHEeHUS, Y paBHCHHUSI MaTeMaTHUECKOU
¢u3uku, MaremaTHuecKUe MOJEIM MEXaHUKHA TBEPIOro Tena, MaremMaTudecKue MOAETH U
METOABl TEOPUM  YNPYrocTH, Maremarndeckue Mojaenu JepOopMHUpPOBaHHUA Cpell ¢
YCIIO’)KHEHHBIMH CBOMCTBaMU, MOJIeNIN BA3KOT0O U XPYIIKOTO pa3pyLLIECHUS.

1.2. JlucuuiuiuHbl, KypcoBble paOOThl M NPAKTUKHU, JUI KOTOPBIX OCBOEHHE IAHHOM
JUCIUTUTMHBI HE00XO0AUMO KaK MPeIIeCTBYOIIEE:

IIpou3BoacTBEHHAss  MpaKTHKA:  TEXHOJOrMueckas  (IPOEKTHO-TEXHOJIOIMUecKast)
npakThka, [Ipon3BoACTBEHHAs NpakTUKA: NMPEAJUIUIOMHAs IpakTUKa, BelnosHeHue u 3ammra
BBIITYCKHON KBaTU()PUKALMOHHON pabOTHI.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumenoBanue nokasarerns 3HavYeHHE MOoKa3aTess
Ha3Banue oO6pazoBatebHON MPOrpaMMBbl 01.03.02 [IpuknagHas MaTeMaTUKa U
(nanee — OII) unpopmaruka (Ilpodpuns: Ipuxinagnas
MaTeMaThKa U UH(POpPMaIlHOHHBIE
TEXHOJIOTHH)

[[Indp 1 Ha3BaHHUE B COOTBETCTBUU C b1.B.O/1.7 MeTo1p1 KOMIIBIOTEPHO-

y‘-Ie6HI)IM IIJIAaHOM MAaTeMaTU4YCCKOT O MOACINPOBAHN B BOJIHOBOM
MCXaHHUKE

Yacte 00pazoBaTeabHON POrpaMMbl BapuaTuBHas 9acTh: BBIOOp By3a

KoanyecTBo 3a4eTHBIX eAUHULY / BCEIO YacOB 4144

B ciywae mnpembsBieHHs OT OOydaroUlerocs WIM €ro poauTens (3aKOHHOTO
IpEJICTaBUTENSA) 3asBJIEHUS Ha OOydeHuEe MO aJaNTHPOBAHHOM 00pa30BaTENbHOW Iporpamme
BBICIIETO0 00pa30BaHUs, MOJKPEIICHHOTO 3aKII0UYEHUEM IICHXO0JIOr0-MEIUKO-TeAarornueckon
komuccun (IIMIIK) wnmu wmenuko-coumansHOM 3kcneptuszbl (MCD) ¢ pexomeHnauusMu
CO3/IaHUsl MHJUBUAyaJbHOW mporpamMmbl peabunutanuu u aOwnurtarmu (MITPA), nannas
paboyasi mporpaMMa MOXET OBITh aJanTUPOBaHA C YYETOM HMHJMBHUIYaJIbHBIX OCOOEHHOCTEH
3JI0POBBS 00YUAIOILETOCs.

2.2. Pacnpeznenenue yacoB 1o popmam u rnepuoaaM o0ydeHus

OO0111€€ KOJIMYECTBO YaCOB
o
E CaMOCTOS-
dopma 2, 3 6 s o
> | 2 JeKu- | mabopa- | MpakTU- | TEIbHON opma
00y4enus 203 BCETO
5 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
Ounas 4 7 34 34 — 76 144 3K3aMEH

3. HEJIN ACHATITIIMHBI

YCBOEHHE TEOPETHMUECKUX OCHOB M IPAKTHUYECKHUX HABBIKOB MCIIOJIB30BaHMS METOJI0B
MaTeMaTUYECKOTO MOJIEJIUPOBAHUS MPOLECCOB BOJHOBONW MEXAaHHMKH JAe(POPMHUPYEMBIX Cpel U
MOJIy4eHHE HABBIKOB B OOJACTH HCCIIEOBAaHMS XapaKTEPUCTUK PACIPOCTPAHEHUS, OTPAXKEHUS,
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pesoMIIeHUs U TU(PaKIIHOHHOTO paccessHUsI 00bEMHBIX OBEPXHOCTHBIX M HOPMAJIbHBIX BOJIH B
AQHU30TPONHBIX YNPYTHUX TeldaxX M 3JIEMEHTaX KOHCTPYKLUMH AJI NPUMEHEHUS pe3ylbTaToB B
TEXHOJIOTHSIX  HEpa3pylIarolIero  yJIbTPa3ByKOBOTO  KOHTPOJS,  CEHCMOAKyCTUKE U
AKyCTOJIEKTPOHUKE.

4. KOMITETEHIINYM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUI KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX MH/IUKATOPDLI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

Komnerenuumn Nunaukaropel Pesynbrarel 00ydeHus

I1K-5. [IK-5.1. MTpumensier | [IK-5.1.1. 3Haer OCHOBHBIC OMNpEACNCHUS U

Cnocoben OCHOBHBIC TIOJIOKCHUS | TIOHATUSA TEOPUHU  YINPYTUX BOJIH; CTIPYKTYPY

[POBOJUTH TCOpUH OCHOBHOM CHCTEMBl JMHAMUYECKUX YPAaBHEHUU

ucciaeaoBanusa u | MOACTUPOBAHHA TEOPUH YIPYTOCTH; OCHOBHBIC KJIACChI

0JIy4aTh BOJIHOBBIX MPOUECCOB | ayp3orponuu ynpyrux cpe.

Hay4yHbIC U B Ich.opMHpYeMBIX [1K-5.1.2. VYmeer 3anucbiBaThb KOMIUIEKCHOE U

MIPUKJIATHBIC YIPYTUX CPOMAX AUBL | 5 cioHeHImansHOe MPEICTABIICHUE TAPMOHUYECKUX

pe3ynbTaThl ig;f;gl_ st YHPYIUX BOIH; 3alHCHIBATL YPABHCHUS NBHKCHHA

CaMOCTOSITENBHO | yoonenoparensckoii n | YIPYTOH CPEbl; HCIOJIB30BaTh BEKTOPHYIO (hopMy

U B COCTaBe podecCHOHATBHOI 3anucu OTIPEIETISIOLINX MaTepUaIbHBIX

HAay4YHOI'O NEeSTECIbHOCTH. COOTHOHIGHI/Iﬁ, MaTpUIHO-OIICPATOPHYIO q)OpMy

KOJIJIEKTUBA yYpaBHEHUH BOJIHOBOrO  JeOPMUPOBAHUSA IS
OPTOPOMOHMYECKON  Cpelbl, TEH30pHYI0 GdopMy
3aMKUCy OCHOBHBIX COOTHOIICHHH.
[1K-5.1.3. Bmameer HaBbIKAMH  BBEIYHUCICHUSI
¢$a3z0Boil W TpynmoBOW CKOPOCTU TapPMOHHYECKUX
BOJIH; TIOCTPOEHHUs JAHarpaMM JHUCIIEPCUOHHBIX
KPUBBIX; pEHICHHUs YpaBHEHHUS JUHAMHYECKOTO
neOpMUPOBAHUS B TEPEMEIICHUSAX; MOCTPOCHUS
TOYCYHOU JarpamMmmbl MaTpHII VIIPYTUX
MOCTOSIHHBIX; PEUICHUsI 3a7a4 O PacHpoCTpaHEHUU
00BEMHBIX  BOJIH; OPUMEHEHUS  METOAMKHU
anreOpan3anud  (QYHKIIMOHATIBHBIX  TPAHUIHBIX
YCIIOBUH.

5. I[MTPOT'PAMMA JJUCHUTTIJIMHBI
HaszBanue Tembl Kpartkoe conepskanue TeMbl (BOIPOCHI TEMBI)
Pasznen 1.
(OCHOBHBIE TIOJIOKEHUS] TEOPUU 1.  Cdepsl mpuMeHeHUs 3HaHUI B 00JaCTH

MO/IETMPOBAHUS BOJIHOBBIX IIPOIIECCOB B BOJIHOBOTO /1) OPMUPOBAHUS YIPYTHX CPE/I.

neGopMUpYEMBIX YIIPYTUX Cpeax. 2 OcCHOBHBIE OIIpeETIEHNS TEOPUU YIIPYTUX BOJIH.
3.  TloHsTHE TapMOHWUYECKOH YIPYTO# BOJIHBI.

4.  da3oBasi CKOPOCTh TAPMOHHYECKON BOJIHBI.

S) [TonsATHE MOABI TADMOHUYECKON YIPYTOW BOJIHBI.

6 JlnarpaMMBbl JUCIIEPCUOHHBIX KPUBBIX.

/.  AMIUIMTYAHO- MOJYJUPOBAaHHbIE FTAPMOHUYECKHE

YIIPYTH€ BOJIHBL.

8.  I'pymmoBasi CKOPOCTh TApPMOHHYECKOW BOJTHBI.

9.  KoMIuiekcHOe 9KCIIOHEHIIMAIbHOE




Mpe/ICTaBJIeHHE FTApMOHUYECKUX YIPYTUX BOJIH.

(OCHOBHEIE COOTHOIIIEHUS MOJ€EIeH
NTMHAMHYECKOTO J1eGopMUpOBaHUs
AQHU30TPOITHBIX YIIPYTUX CPE/I.

1. CrpykTypa OCHOBHOMN CHCTEMBI AUHAMUYECKUX
YPaBHEHUH TEOPUHU YIIPYTOCTH.

2. OCHOBHBIE KJIaCChl aHU30TPOIUHU YIPYTUX CPELl.
Toueunble uarpaMMbl MaTpUL] YIPYTHX
IIOCTOSIHHBIX.

3. MarpuuHo-onepaTopHas ¢opMa ypaBHECHHHA
BOJIHOBOT'O /1e(hOpMUPOBAHUS IS
OpPTOPOMOUYECKON CPEIBI.

4. Ten3opHas Gpopma 3alIUCH COOTHOIIEHUH
OCHOBHOM CHCTEMBI JUHAMHUYECKOTO
nepopMHUpOBaHUS.

5. BekropHas ¢popma ypaBHEHHH JBUKECHUS IS
U30TPOIHBIX CPEL.

TeopeTnyeckre MOIENIH MPOLIECCOB
[pacIpOCTPaHECHUS, OTPAKEHUS U
MpenoMIIeHUs 00BEMHBIX YIPYTHX BOJH.

1. OObemHbIe yIIpyrue BOJIHBI B U30TPOMHBIX U
reKCaroHAJIBHBIX Cpe/Iax.

2. Pemenue 3amaun 00 00BEMHBIX BOJTHAX B CPEIE C
[TPOU3BOJIBHON AaHU30TPOIIUEH.

3.  IIpenomieHue MPOIOJIbHBIX U CIBHTOBBIX
00BEMHBIX YIIPYTHX BOJIH IIPH HOPMATHLHOM A [CHAH
Ha TPAHUILy pa3JieNia Pa3HOPOIHBIX U30TPOITHBIX
[OJIYTIPOCTPAHCTB.

4.  PacmpocTpaHeHHE UMITYJIbCHBIX YIIPYTHX BOJH B
M30TPOITHOM CJIOMCTOM ITOJTYIIPOCTPAHCTBE.

5.  Teoperuko-akcrepuMeHTaIbHAsI METOIUKA
BOJTHOBOI IMarHOCTUKU CTPOCHHSI CIIONCTOTO YIIPYTOro
MOJIYIIPOCTPAHCTBA.

6. OTpaxeHue MIOCKUX YIPYTUX BOJH CIIBUTA H
MPOJOJBHBIX YIIPYTUX BOJH MPH HOPMATEHOM H
HAKJIOHHOM TIaJICHUU Ha CBOOOTHYIO TPAHHILY
M30TPOIMTHOTO MOJIYTIPOCTPAHCTBA.

Teopernueckue MoiEIH MPOLECCOB
BO30YKJIEHUS U PACIPOCTPAHEHUS
HOPMaJbHBIX YIPYTHUX BOJIH B CJIOE.

1. PacnpocTpaHeHue HOpMaTbHBIX YIPYTUX BOJIH B
M30TPOITHOM CJIO€.

2. CumMeTpuYHBIC U AHTUCHUMMETPHYHBIC
HOpMaJbHbIE BOJIHBI CIBUTA B CBOOOTHOM M30TPOITHOM
cJ1o€.

3. CummeTpuYHbIC U AHTUCUMMETPHUYHBIC
HOPMaJIbHBIC BOJTHBI CJIBUTA B 3aKPETUICHHOM Ha
CpaHsIX U30TPOMTHOM CIIOE.

4. 3amauu 0 BO30YXXJIEHUU HOPMAIBHBIX BOJIH

CABHUI'da B U3OTPOITHOM ITOJIYyCJIOC.
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TeopeTnyeckre MOIENIH MPOLIECCOB
[pacpoCTpaHEHHUS TOBEPXHOCTHBIX

YIPYTHX BOJIH.

1. 3amgava o pacmpoCTpaHEHUHU U CBOMCTBAX
MOBCPXHOCTHBIX BOJIH JIaBa B cocTaBHOM HU30TPOITHOM
MOJIYIIPOCTPAHCTBE.

2. 3amaya o pacmpoCTPaHCHHUH U CBOMCTBAX
[MOBEPXHOCTHBIX BOJIH Pesiest B u3oTponHom
MOJTYIIPOCTPAHCTBE CO CBOOOIHOM TPaHHUIIEH.

Teopernueckre MOJIENH MPOLIECCOB
[pacipocTpaHeHHs cl1ab0 HEeIMHEWHBIX

YIIPYTUX BOJIH.

1. OcHoOBHBIE COOTHOUIECHUSI TEOPUH UCCIICTOBAHUS
MaJIbIX aHTaPMOHHYECKHUX d(PPEKTOB IpHr
[pacIipOCTPaHEHUU YIPYTUX BOJIH.

2. Konuenuus mpuMEeHEHHsI aJITOPUTMA
[OCIIEIOBATEIBHBIX TPUOIMKEHUH JIJISI OMTUCAHUS
HEJTWHEHHBIX aHTAPMOHHYECKUX BO3MYIICHUM.

3. Anrapmonunueckue 3¢(HeKTsl mpu
[pacrpoCTpaHEHUH MOHOXPOMATHYECKUX 00 BEMHBIX
BOJIH.

4., HenuHeliHOE aHTAPMOHUYECKOE B3aMMO/ICHCTBHE

00BEMHBIX YIPYT'HX BOJIH.

6. CTPYKTVYPA U COAEPXXAHUE JUCLUIIJIMHBI

6.1. ®dopma oOyueHus — ouHas, Kypc — 4, cemectp — 7
HanmeHnoBanus pa3zienoB U TeM Kosmiectso wacos
Jlext. | Jlabop. | Ilpakr. | CPC+K | Bcero
Paznen 1. 34 34 - 76 144
OcHOBHBIE TIOJIOKEHUS TEOPUU -
MOJICIIMPOBAHUS BOJTHOBBIX ITPOIIECCOB B 8 8 14 30
neOpMHUPYEMBIX YIIPYTUX Cpeaax.
OCHOBHBIE COOTHOILIEHUS MOJIEIeH -
JUHAMHUYECKOTr0 Ae(QOopMUpPOBaHUs 4 4 12 20
AQHU30TPOIHBIX YIIPYTHX Cpel.
Teopernueckre MOAEITH MPOLIECCOB -
pacpoCTpaHEHUs], OTPAKEHUSA U 6 6 14 26
PEJIOMIICHUS] OObEMHBIX YIIPYTHX BOJIH.
Teoperuueckre MOAEIH MPOLIECCOB -
BO30Y)XKJICHHS U PacCIpOCTPAHEHUS 8 8 16 32
HOPMAaJIbHBIX YIIPYTHX BOJH B CII0€
Teoperuueckne MOAETH MPOLIECCOB -
pacnpocTpaHeHusl HOBEPXHOCTHBIX YIPYTHX 4 4 8 16
BOJIH.
Teoperuueckre MOAEIH MPOLIECCOB -
pacrpocTpaHeHUs c1ab0 HeTUHEHHBIX 4 4 12 20
yIPYTUX BOJH.
NTOI'O 11O KOMITIOHEHTY OIIOII 34 34 - 76 144

7. OLEHOYHbBIE MATEPUAJIBI (CPEACTBA) IJISI TEKVIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINU

7.1.  KoHTpoibHBIE BOIIPOCH
Pasznexn 1.

=

Omnpenenenue NOHATHUA YIIPYToil BOJIHBI (BOJIHBI Ae(opMariuii).

2. [TonsiTre TpaekTopuu (HarmpaBIeHHs pacpOCTPAHEHUS BOJIHBI).
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3. [lonsiTe TPOAOIBHBIX U TMOMEPEYHBIX BOJIH, MOJAPU3ALUS TONEPEYHBIX BOJIH.
CuMBoIIbHBIE 0003HAYCHHUS THIIOB BOJIH.

4. [ToHSATHS BOJIHOBOTO MMITYJIbCA, BOJHOBOTO MAaKETa, CTAIlMOHAPHONW TapMOHHYECKOMN
BOJIHBI;

5. [TonsiTre ¢ppoHTa CTALIMOHAPHOM U HECTALIMOHAPHON BOJIHBIL.

6. [TonsaTue o chepuyeckux, IMIMHIPUIECKUX, TUIOCKUX M KBa3UIIOCKUX BOJHAX.

7. Cuctema o6o3HaueHuil 1 ¢pusndeckue pasmepHoctd B cucreme CH 1ist XapaKTepuCTUK
BOJIHOBBIX JBHKCHUM.

8. O6mme dopmbel 3amucu  GYHKIMA — HANPSHKEHHOCTH  TPEXMEPHBIX  BEKTOPHBIX
TapMOHUYECKUX YIPYTUX BOJIH B ICHCTBUTEIBHON U KOMILJICKCHOM 3KCIIOHEHITHAILHOU (hopMe.
9. [ToHATHS HUKITNYECKON YaCTOThI, TEXHUYECKON YaCTOTHI U IIEPHOJIa BOJIHBI.

10.  IlonsTHS JUIMHBI BOTHBI M BOJIHOBOTO YMCIIA.

11.  IlonsTue ¢a3pl TapMOHUYECKON BOJIHBI.

12. ®opwmyna g ¢pa30BOH CKOPOCTH TApMOHUYECKOHN YIPYToii BOJHEI.

13.  ®opmyna s TpynmoBOM CKOPOCTH TapMOHUYECKHX BOJH. (DHU3MYECKHI CMBICT

IPYIIIOBOM CKOPOCTH TapMOHHMYECKMX BOJH, SBJIIIOIIMXCS HECYHIEH KOMIIOHEHTOH
aMIUIMTYHO- MOAYJIMPOBAaHHOI'O CUTHAJIA.

14.  TlonsiTHEe MOABI TAPMOHUYECKOW YIPYTOi BOJHBI, AUATPAMMBI JUCIIEPCUOHHBIX KPUBBIX
(KJTaCCUYECKUX M PaCITUPEHHBIX )

15.  Tlonsitre o Oe3aUCIIEPCHBIX MO/AX, KPUTUIECKAX YaCTOTaX MO OETYIIMX BOJIH, MOJAX
00paTHBIX YIPYTUX BOJIH.

16. CocTtaB 1NOJIHOM CHUCTEMBl YpaBHEHHUH JHWHAMUYECKOro Ae(POpPMHUpPOBAHUS, OTINYHE
YpaBHEHMH JBMKEHHs YIIPYTOol Cpefibl OT ypaBHEHUH paBHOBECHS.

17. Tenzopnass ¢opma 3amuch COOTHOLIEHUH JIUHAMHUYECKOM TEOpUU  YIPYTOCTH
AQHU30TPOIHOIO Tea.

18.  BekropHas ¢gopma ypaBHEHHMH IBM)KEHUS B MEpeMEIEHHsX Uil W30TPONHOM ymnpyron
CpEeJBbL.

19.  BrIpakeHue BeKTOpa ynpyrux nepeMereHuii yepe3 BOJTHOBBIE TOTEHIHANbI.

20.  DkBuBaJICHTHas BEKTOpHas opMa JJIsi CHCTEMBI TMHAMHYECKUX ypaBHEeHUH Jlame.

21.  JIBa TMma 0ObEMHBIX YIPYTUX BOJIH B U30TPOIHOM cpejie.

22.  BelpaxeHus s CKOPOCTEH OOBEMHBIX YIPYTHX BOJH MPOIOJIBHOTO M CIABHTOBOTO
THUIIA B U30TPOITHBIX Cpejax.

23.  Kakoil BHJ UMEIOT COOTHOIIEHHs CBSI3U YIJIOB TAJICHHS M OTPAKEHHsS /IS CIIydacB
NaJCHUs IPOJIOJIBHOM U NONEPEYHOM BOJIH?

24.  3aBHCAT U YTIIBI OTPAXKEHHSI OT YaCTOTHI JTHOO JTMHBI A at0IIel BOJTHbI?

25.  Kakoe siBjIeHHE Ha3bIBAaeTCs MOJHBIM MpeBpalieHuemM Moa Penest?

26. B wuem 3aioyaercs TPUHIMI CYNEPHO3WIMHA CPEJAHUX MOTOKOB MOIIHOCTH,
YHOCHMBIX OTJEIbHBIMU TUIIAMH BOJHOBBIX JIBUKEHUI?

27. Crioco0 BbIBO/Ia TUCHEPCHOHHBIX YpaBHEHUH Uil HOpMallbHbIX BOJH Penes- JIamba B
YIIPYTOM CJIIO€.

28.  CrpykTypa IuarpaMM JUCIIEPCHOHHBIX KPHUBBIX JUIsI HOPMAJIbHBIX BOJH CIBUTa B
M30TPOITHOM YIIPYTOM CJIO€.

29.  AcuMITOTHYECKHE CBOICTBAa HOPMAJIBHBIX BOJH CIBUIA B U30TPOIHOM YIIPYTOM CIIO€ B
BBICOKOYaCTOTHOM KOPOTKOBOJIHOBOM JIHaIla30He.

30. Buag [uCHepCHOHHBIX YpaBHEHMH JUIi CHMMETPUYHBIX M aHTUCHMMETPUYHBIX
HOpPMAaJIbHBIX CIBUTOBBIX BOJIH B CJIOE.

31.  Kako#l sBiseTcss AuarpamMma JMCIEPCHOHHBIX KPUBBIX JUIsI HOPMAJIbHBIX CIBHUIOBBIX
BOJIH B CJIO€ - KJTACCHYECKON WJITM PaACIIUPEHHON?

32. K kakomy THIly OTHOCSTCS IOBEPXHOCTHBIE BOJIHBI Peres?

33. OO6nmanaroT 11 BOJTHBI Periest cBoiicTBOM Juctiepcun’?

34. U3 xakoro COOTHOIIEHUS ONPEEIIIOTCS CKOPOCTH BOJIH Penes?

35. Kakyro ¢opMy HMEIOT TpaeKTOpUU MABUKEHUS KOJICOTIONIMXCS YacTHUIl B BOJHAX



Penes?
36. K kakomy THITy OTHOCSTCS TOBEpXHOCTHBIE BOJHBI JIsiBa?
37. O6manaroT 11 BOTHBI JIsIBA CBOMCTBOM JHCTIEPCHU?
38. N3 kakoro COOTHOIIEHUS OMPEEIAIOTCS CKOPOCTH BoJH JIsiBa?
39.Kak ¢popMynupyeTcst yciioBU€ CyIecTBOBaHMS BOJIH JIsiBa?
40.  Tlonsrue anrapmoHnYeckux 3(hdexToB
4]. Uto Takoe aHrapMOHUYECKUE B3aUMOICUCTBUS ?
KontponbHast pabora 1Mo MpOBEpPKE TEOPETUYSCKUX 3HAHMM — IO BCEM TEMam, C

HCIIOJIb30BAHUECM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.

7.2.  OOpasen colepaHHus 3K3aMEHAIMOHHOTO Owiera (IpW HAIWYMM SK3aMEHa II0
JTUCIUATIIINHE)
BUJIET Ne xx

1. IlonsiTHE AUCHIEPCHH TAPMOHMYECKHX BOJIH, CBA3b TEPMHUHA <«JIUCIEPCHUS» C
OCOOCHHOCTSIMH PACIIPOCTPAHCHUS BOJHOBBIX HMMITYJIBCOB IO MOJaM C JHCIIepCUeit u 0e3
mucnepcuu. IloHstTne o [guarpamMmax JAMCIEPCHOHHBIX KPHUBBIX (KIACCHUYECKUX U
PaCUIMPEHHBIX ), TUCTIEPCUOHHBIX KPUBBIX.

2. 3ammmcath IpeaACTaBJICHHUC FapMOHquCKOﬁ BOJIHBI, KOTOpasd pacCipoCTpPaHACTCA

Broiib ocu OXp, SBISETCS TPOAOIHHOW, HMEET aMIUIUTYAY |u0|=1, nepuon T =1
MUWJUTUCEKYHJI U IPHHAIEKUT Moje @ = 2K .

3. Ilo paHHBIM O BpEMEHH 3aJCPKKH TPEX HHU3KUX OTKIUKOB BOJHOBBIX,
JIMaroHaJIbHBIX UMITYJIBCOB MIPOJIOJILHOTO THIA B CIOXHOM MaccuBe Aty =1, At, =2, At, =
5 u mo BenmmunMHAM KOA(P(PHUIMEHTOB U3MEHEHHS aMIUTUTYA IBYX OTkKiukoB: A =0.6, A, =
0.2 ; wmaiitu tommuuel h,hh, 1,2,3 cioeB u BOJHOBBIC CONMPOTUBIICHUS 2 U 3 CIIOEB, €CIIU
JUTSI BCEX CIIOEB p =1, a Takke AJis IEPBOTro CI0A AW =2 ,,u(l) =1.

B ClIydac BCIACHUS yqe6Hor0 mnmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘IeHI/I}I n
JUCTaAaHIIMOHHBIX O6p330BaTeJ'II)HBIX TCXHOJ’IOFI/II\/'I, COZACPIKAaHUC Ooujera MOXKET OTJIWYATLCS OT
MMPUBCACHHOTO.

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE [TOJIVHAKOT OBYUYAIOIIUECA

OOmiast olleHKa 3HaHUM O0y4aroMMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammbHON
HIKaJIe UCXO/S U3 MaKCUMyMa, IPUBEIEHHOTO B TAOJIMIIE HUXKE.

OpraHu3annoHHO-yuyeOHass paboTa B ayAUTOPUM OLEHMBAETCS HA OCHOBE TaKHUX
KpUTEPUEB KakK IIOCEIIaeMOCTh 3aHSATUH, CBOEBPEMEHHOE U KaueCTBEHHOE BBINOJIHEHUE
JIOMAIITHUX 3aJJaHUM, aKTUBHOCTb BO BpeMs MPOBEICHHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITUN
(ydacTre B 00CYX/I€HUH TEKYILEro U MPOHAEHHOr0 MaTepHrala, peleHue 3ajaad 1 T.11.).

CamocrodrenbHas pabdoTa OLCHMBAETCS HAa OCHOBE IPEJOCTaBIECHHBIX Ha IPOBEPKY
BBIMIOJTHEHHBIX JOMAalIHUX, WHIUBUAYAIbHBIX 33JaHUN C YYETOM CBOEBPEMEHHOCTH HX
MPEIOCTABIIEHUS U COOTBETCTBHSI TPEOOBAHUSAM K UX BBIITOJIHEHHUIO.

KonnyectBo 6amioB 3a KOHTPOJIbHYIO pabOTy BBIYMCISETCS Kak cymMMma OajsloB 3a BCe
BXoZsmue B e€ cocraB 3amaHus. Kaxnoe 3agaHue OLIGHHMBAeTCS MCXOJS U3 MAaKCHMalbHO
BO3MOXKHOTO KOJIMYECTBA OaJIOB C Y4eTOM IPAaBUIBLHOCTH BBINOJHEHUS 3aJjaHUs, MOJHOTHI
MPUBOJIUMBIX 0OOCHOBAHUH.

ITo pe3ynbTatam paboTHl B ceMecTpe oOyuvaromuiicsi, HaOpaBunii He MeHee 60 Oasos,
UMEeT NpPaBO MOJY4YUTh OLEHKY. Te, KTOo mpeTeHayeT Ha Oojee BBICOKHMM Oail, MpOXOAasT
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MPOMEXKYTOUHYIO aTTeCTAMIO. MaKCUMaJIbHOE KOJIMYECTBO OaUIOB HAa MPOMEKYTOUHOU
arrecranuu — 100. O61mee komu4yecTBO 0AIOB 32 CEMECTpP BBIYHUCISAETCS KaK MaKCUMallbHAS U3
MOJIYYCHHBIX 32 CEMECTp M Ha IPOMEXKYTOYHOM aTTeCTalldd W BBICTABIISICTCSA COTJIACHO
MPUHSITOMY TTOPSIKY.

Howmepa paznenos Buast pabot Maxcimaiboe
KOJINYECTBO OAJIIOB

OpranuzanoHHO-y4yeOHas padboTa B ayJUTOPUHI 10
1 CamocrositenpHas padoTta 30
KontposbHas padota 60
NTOI'O 100
ITpomexyTouHast arrectamus (3K3aMeH ) 100
OO01muii UTOT 3a CeMeCTp 100

CooTBeTCcTBHE 0AJITIOB OLICHKC

KoIM1ecTEO GAILIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS OK3aMeH, ,Z[I/I(b;le)f{]z;HHI/IpOBaHHHI/I 3auer
90-100 A OTJINYHO
80-89 B
75-79 C XOpOotIo 3a4TEHO
70-74 D
60-69 E YIIOBJIETBOPUTEILHO
35-59 FX
0-34 = HEYJIOBJIETBOPUTEIHHO HE 3a4TEHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYuebuble 3aHATUS npoBoasATcs B I'maBHom kopmyce Honl'Y (1. Jonenk, np. I'yposa, 6).
Jns mpoBeneHus: 3aHATUI TpeOyeTcs: ayAuTopus, o0OpyAOBaHHAs MEJIOBOM WM MapKepHOU
JIOCKOHM, MYJIbTUMEAMHWHBIA TPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4yeOHOM wmeOenu amis
CTYJIGHTOB, pabouyee MeCTO TmpernojaBaress, BbIxoJ B VHTepHET — NPOBOJHON WU C
ucrnosib3oBanueM Wi-Fi.

Jlis caMOCTOSITeNIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMOIMOTEYHBIX 0a3 NaHHBIX,
ydaeOHO-MeToIuuecKoe oOecreueHre, MPEeACTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
I'maBHOrO KOpmyca (ayn. 605).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4eOHble MaTepuaibl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LlenTpa aucTaHIMOHHOrO 00pa3oBaHMS
OI'bOY BO «loul'Y». Ilpu u3ydeHMM JTUCHUIUIMHBI MOTYT HPUMEHATHCA 3JIEKTPOHHOE
o0y4yeHHe U TUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  MIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUI KOHTPOJb 3HAHWH OOYYalOUIMXCS Ha OCHOBE TECTUPOBAaHHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTEILHON pabOThI.

10. PEKOMEH/YEMAA JIMTEPATYPA

10.1. OcHoBHas nuTEparypa
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1. Aadasan, A. . Merononorus OUEHKH (PU3NYECKUX XapaKTEPUCTHK IUIacTa IMpHU
BO3/ICUCTBUM YIPYIHX BOJH: yuyeOHO-MeToauueckoe nocodue / A. I'. Andasian, P. A. Kemanos,
A. ®. Kemano. — Kazanb: KOV, 2024. — 82 c¢. — TekcT: 3nexkTpoHHbIi // JIaHb: 3JIEKTPOHHO-
oubmuoreuynast cucrema. — URL: https://e.lanbook.com/book/465461 (mara oOpameHus:
08.04.2026). — Pexum gocTyma: Ui aBTOPH3. MTOJIb30BaTENCH.

2. llleBuenko, E. B. Konebanus, BonHbl, 3ByK: yuyeObHoe mocodue / E. B. IlleBuenko,
A. B. Cprueckmit. — Hpkyrck: UMY, 2023. — 60 c.— Tekcr: snexktpoHHbiii / Jlanb:
ANIeKTpOHHO-OMOMMoTeunass cucremMa. — URL:  https://e.lanbook.com/book/420074 (mara
obpamienus: 08.04.2026). — PexxuM mocTyma: 11 aBTOPH3. MOJIb30BaTEIEH.

10.2. domonHuTeIbHAS JUTEPATYPA

3. T'punuenko, B. T. T'apmonunueckue koneOaHWss W BOJHBI B YIOPYyrux Temax /
B. T. I'punuenko, B. B. Menemko. — K.: Hayk. nymka, 1981. — 284 c.

4. Kocmogammanckuii, A. C. JluHamuueckue 3ajJayd  TEOPUHM  YNPYTOCTH IS
anmsorponHbix cpen / A. C. Kocmogamuanckuii, B. . Cropoxes. — K. : Hayk. mymka, 1985. —
175 c.

5. Hukamun, B. A. BomHoBbIe poIiecchl B MaTepUalNbHBIX Cpefax: yueOHoe nmocodue /
B. A. Hukamun. — Cankr-IlerepOypr: CIIOI'YT um. M.A. bonu-bpyesuua, 2018. — 110 c. —
Texcr: anextpoHHwrd //  JlaHb:  2JNEKTpOHHO-OMONMOTe4Has  cuctema. —  URL:
https://e.lanbook.com/book/180107 (mara obOpamenus: 08.04.2026). — Pexum moctyma: st
aBTOPU3. MOJIb30BATENCH.

6. XubiooB, A. A. MeToasl HEpa3pyIIAOIIEro KOHTPOJIL: ydeOHoe mocobue /
A. A. Xab16008, [I. A. Ps160oB. — Hwxkuuii Hosropoa: HI'TY um. P. E. Anekceesa, 2024. — 268
c. — ISBN 978-5-502-01782-4. — Texkct: >neKTpoHHBIH // JlaHb: 3MeKTpOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/492173 (nmara oOpamenus: 08.04.2026). —
Pexwum nocTtyna: st aBTOpU3. TOIB30BATEINICH.

11. NHOOPMAIMOHHBIE PECYPCBI

1. Hayuynas snexkTponnas ombamorexka eLIBRARY.RU: caiit / HOb (O00). —
Mocksa, 2000- . — URL: https://elibrary.ru (mara obpamienus: 08.04.2026). — Pexxum goctymna:
JUIsS aBTOPHU30B. NOJIb30BaTeNel. —TeKCT: AIeKTPOHHBIH.

2. Hayunas asnexktponnasi 0udiauorexka «KubepJlenunka»: caiit / Accoruanus
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamienus:
08.04.2026). — Pexxum poctyma: cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIHA.

3. Hanmonanbuasi moamucka: cair / PIIHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mata oOpamenus: 08.04.2026). — Pexum jgoctyma: s
aBTOpHU30B.1oNb30BaTenei JJoul'Y. — Tekcer: 21eKTpOHHBIN.

4, Hauunonanbhasi 3JIEKTPOHHAsI OudbaMoTeKa (HOB): dbenepanbHas

rocynapcTBeHHas uHpopMannonHas cuctema / MunucrtepctBo Kynbtyper P®; Poccuiickast
rocyaapcTBeHHas oubnroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
08.04.2026). — Pesxum moctymna: cBOOOAHBIH. — TeKCT: 371€KTPOHHBIH.

5. Oo6pa3oBarenbnas miaargopma IOpaiiT: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara o6pamenusi: 08.04.2026). — Pexum noctyna:
U3JJaHHST CBOOOTHOTO JOCTYTIA, JJIsi aBTOPHU30B. TOJIb30BaTeNnell. — TeKCT: 3IIeKTPOHHBIH.

6. JiexTponHasi oudamorexka PI'B: pasnen caiita / PI'b. — Tekcr: a1ekTpoHHBIH //
Pocculickas rocyzapCcTBeHHas o6ubanoreka: opuIHMaTBHBIN Caur. —
https://Idiss.rsl.ru/electroniclibrary. — Pexum gocTyma: TOUCK CBOOOJHBIN, BIIEKTPOHHbBIE
JIOKyMeHTHI — Bupryanbnsiii untansaslii 3as1 PI'b Ha repputopun Hb J{onI'Y .

7. DJIeKTPOHHO-0MOMoTeyHass cucrema Jlanb: caiit / OBC Jlaws. — C.-

[MerepOypr, 2011- . — URL: https://e.lanbook.com (mara oGpamenus: 08.04.2026). — Pexum
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noctymna: m3gaHuss CeTeBoM SJIEKTPOHHOM OWONMMOTEKH, I aBTOPU3OB. IOJIb30BaTENEH. —
TekceT: 2eKTPOHHBIN.

8. DJ1eKTPOHHO-0ubmoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «lonl'V». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 08.04.2026). — Pexum
JIOCTYTIa: CBOOOMHBIN. — TEeKCT: 2JIEKTPOHHBIH.

9. JJeKkTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: anekrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 08.04.2026). — Pexum jgoctyma: TOUCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — 7151 TTosib3oBaTeneit JJonl'y.

10. daexTpouHublii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anekTponnsi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpalieHus:
08.04.2026). — Pexxum octymna: CBOOOIHBIIA.

12. I[TPOTPAMMHOE OBECIIEYEHUE

PEJ] OC, Astra Linux (OEM).
OpenOffice, LibreOffice.

Wolfram Mathematica (mpo6uast Bepcust).
Maple (npoGuas Bepcusi).
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