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1 Heau u 321244 U3y4YeHUs1 TUCHHUILINHBI
1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Lenmn w3ydeHWs] AUCHMIUIMHBI OIpPEICNIEHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BbICIIEro oOpa3oBaHus. Llenn M3ydyeHHs IUCHMILIMHBI COOTHECEHBI C OOIIMMU
nensimu OOIT BO no nHanpaBnenuo moarotoBku «lIpuknaanas mareMaTtuka u HHPOPMATHKaY, B
paMKax KOTOPOH MPENoJaeTcs: AUCUUIIINHA.

JlaHHas [OUCLMIUIMHA CTAaBUT CBOEW WeEJbI0 M3Y4CHHE METONOB IIOCTPOCHMS
MaTeMaTHYeCKUX MoJieslel  CEeHCMOJIOrMM, OBJaJeHHEe HEOOXOAMMBIM MaTeMaTHYeCKUM
anmapaTtoM M BBIpAOOTKYy y OyOyHIMX CIEHUAIUCTOB TEOPETUUYECKHX 3HAHWA W YMEHHH
(GopMynupoBaTh 3aJayd NMPHUKIATHOIO HCCIENIOBaHMS B 00JACTHU CEMCMOJIOTMU M OLIEHHWBATh
CpeAcTBa, HEOOXOMUMBIE ISl €ro IMPOBEIEHUs, MOJydeHHe OnbiTa 3(PPEKTUBHOTO MPUMEHEHUS
MaTeMaTHYECKUX METOJOB B HAy4yHOM JeATeNbHOCTH, (HOpMUpPOBaHHE NPO(PECCHOHATBHBIX
HaBBIKOB HCCIIEI0BATEIS.

IIponiecc ocBOEHMs JaHHOW JIMCLMILIMHBI HAalpaBlIeH HA IOJIY4EeHUS HEOOXOIMMOro
o0bemMa TeOpeTUYECKUX 3HaHuM, orBevaromux TpeboBanusMm ®I'OC BO u obecneunBaromux
yCIIEIIHOE NTPOBEJCHNE MarucCTpoM NpogecCuoHaIbHOMN 1eATEIbHOCTH, BJIaIECHUE METOJ0I0T Ue
(GopMyIUpOBaHUS U pElICHUs MPUKIAJHbIX 3a]1a4, a TaKKe Ha BbIPAOOTKY YMEHUN MPUMEHSThH
Ha TpPaKTUKE METOAbl MPUKIAAHOM MaremMaTuku M uHpopMaTuku. Llenu IUCHUIIMHBL
COOTBETCTBYIOT cieayoumm Gopmupyembim kommnerenuusm: OITK-4, [TK-2, ITK-11.

1.2 3agaun TUCOUILTAHBI
OCHOBHBIE 321a9M TUCIUAIUINHEI:

- YCBOGHHE UJICH U METOJOB CEHCMOIOTHH, HEOOXOIUMBIX ISl PEIICHUS TEOPETUUECKUX
Y MPUKJIAJHBIX 3a7a4 NPUMEHECHHS JUCUUIUIAHBL,

- popMHUpOBaHNE HABBIKOB MTOCTPOCHUS MaTEMaTHYCCKUX MOJICIICH, BLIOOpA aJIecKBaTHOTO
MaTeMaTUYECKOro anrapara WX HWCCICJOBAaHUS, aHajiu3a M MPAKTUYECKON HHTEpIpEeTaluu
IIOJIyYECHHBIX MATEMATUYECKUX PE3YIIbTATOB;

- popMHUpOBaHHE TBOPUYECKOTO TMOAXO0Ja K MOJETUPOBAHUIO PA3IMYHBIX IPOIIECCOB;
IIPUBUTHUE TPAKTUYECKUX HABBIKOB HCIIOJB30BAHUS METOJOB CEHMCMOJIOTMM IIPU PELICHUU
MPUKIAJAHBIX 3a7a4.

1.3 MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl.

JucuumnnuHa «MareMaTudeckiue MOJIEIN B CEHCMOJIOTMM» OTHOCUTCS K BapHaTUBHOU
yact brioka 1 «/lucuuminnel (MOyIM)» y4eOHOro IiaHa MporpaMMbl MOJATOTOBKH MarucTpos,
OasupyeTcsi Ha 3HAHUAX, IMOJYYEHHBIX [0 CTaHAAPTY BBICHIETO OOpa30BaHMs, U SBISETCS
HEOO0XOUMON Il TEOPETUYECKOM MOArOTOBKM MarucTpoB MO Iporpamme «MaremaTtniyeckoe
MOJICIIUPOBAHHEY.

Mecto Kypca B NpoQecCHOHaIbHON MOJTOTOBKE MarucTpa OIpeNeNsieTcss pojbio
ceiicMosoruu B (pOpMHPOBAaHUHU BHICOKOKBAJIM(UIIMPOBAHHOTO CIIEUANNCTa B JII000I obnactu
3HAaHMM, HCIOJIB3YIOLIEH MaTeMaTHdecKue Monaenu. J[aHHas IUCHUIUIMHA SBISETCS BaXKHBIM
3BEHOM B OOECIEeUYEHUU Marucrpa 3HAHUSMH, MO3BOJISIOIIMMHU TNPUKIAJHUKY YCIEIIHO BECTH
npodeCCHOHATIBHYIO AEATENbHOCTh B chepe pa3pabOTKU MaTeMaTHUECKUX MOJENel perraeMbIX
3ajjay, a TaKke 00ecnednBaTh MOJHBIN IIUKII MpoLecca MoAenpoBanus. Vimeercs noruueckas u
COJEepKATENBHO-METOAUYECKass B3auMOCBA3b ¢ Apyrumu dactsamu OOIl BO. [ucumnnnna
«MaTemaTu4eckue MOJENIU B CEHCMOJIOTMWY) CBA3aHa C JUCLMIUIMHAMH 0a30BOr0 LUKJIA U
JPYTUMH TUCHMIUIMHAMU BapUaTWBHOW dYacTu. JlaHHBIA Kypc Hamboyiee TECHO CBs3aH C
KypcaMy: HENpepbIBHBIE MaTeMaTHUYeCKUe MOJENHU, MaTeMaTHYeCKue MOJETH MEXaHUKU
neGpopMHUpYeMOro TBEPIOT0, MaTeMaTHYECKHe MOJIETH MEXaHUKU pa3pylleHHs, HHTErpabHbIe
YpaBHEHHUS.

Heo6xoauMbeIM TpeGOBaHUEM K «BXOJHBIM» 3HAHUSAM, YMEHHSIM U ONBITY 00yYaroIerocs
IpU OCBOEGHMU JIaHHOW  JMCUUIUIMHBI, TNPUOOPETEHHBIM B  pe3yjibTare OCBOEHUS



NpCAMICCTBYIOIUX ANUCHUIUIMH SBJIACTCA YBCPCHHOC BJIAJCHUA MATCpHUAJIOM CICAYIOMIUX

KypcoB:  auddepeHIHaTbHBIE ~ ypaBHEHUWS,  yYpaBHEHUS  MaTeMaTHYeCKOW  (U3HKH,
MaTeMAaTHYECKUN aHAIH3, TeOpUs (HYHKIIUN KOMIUIEKCHOTO TIEPEMEHHOTO0.
1.4 IlepeyeHb IUIAHMPYEMbIX PpPe3yJbTATOB O0y4YeHUs] 10 JUCHHUILUINHE,

COOTHECECHHBLIX C INIAHUPYEMBIMH PE3yJbTaTaMHU OCBOCHUSA 06pa30BaTeJ’le0ﬁ nmporpamMmmal.

B pesyaprare ocBoeHms
oOyyarouuiics JOJKeH 001aaaTh
kommereHiusmu (OTIK u TTK):

Kypca «MareMaTHYeCKHEe MOJACITH B  CEHCMOJIOTHH»
o0mmenpopecCHoHaIbHBIMU ¥ TPO(ECCHOHATHHBIMU

No Wunexc Conepxanne B pesynbprare nzydeHus yueOHON IUCIMIUIMHBI 00YYaroLIrecs
nr_[ KOMIIeTe | KOMIIETeHIUH (WIn JIOJKHBI
| HumMH eé yactn) 3HATH YMeTh BJIA/IETh
— OCHOBHBIE — omumcaTth — MeTopmoJorueit
MOHATHS U | KOHKPETHYIO (hopmynupoBaHUs
KOHIICTILIUH MPUKIIAIHYIO u peleHust
CEeMCMOJIOTHH; 3ajauy W3 OOJIACTH | MPUKJIAJHBIX
—  TIOIXOABI K | celicMonoruu B | 3a7a4
HUCCIEN0OBAHUIO BUJIC KpaeBoOU | celicMOJIOoruy;
YpaBHEHUI 3a1a4u Ui | —  HaBbIKAMH
MEXaHHUKH mudQepeHnInanb | aHau3a, co-
epopmupye-Moro | bIX ABHCHUM C | MOCTaBICHUS W
CIIOCOOHOCTHIO Achopmupy P
TBEPJIOTO Tena, | YaCTHBIMU 0000111eHUS
HCTOJB30BaTh U
JIeXKalye B OCHOBE | MPOU3BOAHBIMHU Ppe3yNbTaToB
MIPUMEHSITh
MOCTPOCHHUS WIIM MHTETPANIbHBIX | TEOPETHYECKUX U
yriyOJIeHHbIE o
1. | OIIK-4 3¢ hexTHBHBIX ypaBHEHHI U | MPaKTUYECKUX HC-
3HaHMS B 00JIaCTH N
. AQHAUIUTUYECKUX U | ONPEACIHUTh IYTH | CICAOBAHUM B
MPUKIIaTHON .
YUCJICHHBIX €C peIICHHUS, obnactu
MaTEeMaTHKH U -
METOAOB pELICHUS | — HCIONb30BaTh | CEHCMOJIOrum;
WH(POPMATHKH
3a1a4 COBPEMEHHbBIE —  HaBbIKAMH
CEeMCMOIIOTHH; TEOPUH /I PELIe- | OCTPOECHUS
— COBpEMEHHbIC | HHUS HAy4YHO- | MaTeMaTHYECKHUX
TEHACHIINHT HCCIIeq0Ba- Moesei B
pa3BUTHS HAy4HBIX | TEIBCKUX u | obnactu
u NPHUKIaIHBIX | MPUKIAAHBIX 3a/a4. | CeCMOJIOTHH.
JIOCTHKEHUM B
obnactu
CEHUCMOJIOTHH.
— KOHIIETITyaJlb HbIE | — MOJU(UIMPO | —METOAOJIOTHEN
CIIOCOOHOCTBIO terty pUIHp A
W TEOpETHYECKHE | BaTh CTaHJAPTHBIE | OCHOBHBIX
pa3pabarsiBaTh U
MOJIEJIN OCHOBHBIX | MaTeMaTHYECKHUE MaTeMaTHYeCKUX
aHaJIM3UPOBAThH
3aja4 MOJIETTH ¥ METO/bI | (aHATUTUYECKUX H
KOHIIETITyaJIbHbIE U .
2. [K-2 CENCMOJIOTHH. JUTS pelIeHus 3a/1a4 | YHCICHHBIX)
TEOPETUUECKHUE o
ceiicMoorun B | METOAOB
MOJIENTN PeIacMbIX . .
BUJION3MEHEHHOM CeliCMOJIOTHH.
HaYYHBIX MPo0sieM .
WM YCIIOKHEHHOH
U 3a71a4
MIOCTaHOBKE.
CIOCOOHOCTBIO —  cmocoOsl —  HCCIenoBaTh —  OCHOBHBIMH
pas3pabatsiBaTh HCTIONBb30BaHHUs MaTeMaTHYECKYIO METOJIaMU
aHATMTUYECKHE COBpPEMEHHBIX MOJIeTIb U3 00JIACTH | UCCIIEJOBAHUS |
0030pbI COCTOSTHUSI | METOJIOB JUISL | CeiCMOJIOTUN U | penieHus
3. [IK-11 oOnactu pelIeHrs Hay4YHBIX | OLIEHUBATH ee | JMHEUHBIX
NPUKIIaIHON U TPaKTUYECKUX | aJeKBaTHOCTE; mddepenun-
MaTeMaTHKH U 3a7a4 W3 O0IACTH | — colepIKarebHO | aJbHBIX ypaB-
WHQOPMAITUOHHBIX | CEHCMOJIOTHH; MHTEPIIPETHPOBaTh | HEHUH B YaCTHBIX
TEXHOJIOTHIA —  MIPUHIMIIBI AQHAIMTUYECKUE | | IPOU3BOJHBIX,




No Wnnekc Copepxanue B pesynbrare uzydeHus: yueOHON TUCIMIUIMHBI 00yYaloIrecs
g, | KOMIETE | KOMIETEHLHH (mmm JIOJKHBI
| HumMH e€ JacTn) 3HATH YMeTh BJIA/1eTh
BBIOOpPa METOAOB W | YHCIICHHBIC —  HaBBIKAMH
CPEICTB H3yuY€HMS | PE3yJbTaThI. UCTIOJIb30BaHUSA

MaTeMaTHIeCKOMI
MOJIENU U3 00s1acTh
CEHCMOJIOTHH.

MAKETOB TIPHKIIAJI-
HBIX porpaMMm
INIE: MOJETIU-
poBaHus H
HCCIIEIOBaHUs

3a1a4 U3 00JacTH
CEHMCMOJIOTHH.

2. CTpyKTYypa U copep:KaHue TUCHHILTHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

O6mass TpynoEMKOCTh  JUCIHUILIAHBI

COCTaBJISIET 2
akagemMuueckux uaca (U3 HuX 28 ayautopsbsix). Kypc
CEHCMOJIOTUU» COCTOMT U3 JICKIMOHHBIX M JaOOpaTOPHBIX 3aHATHUH,
PETYJSIpHOW  WHAMBUAYAIBHOH pabOTON TpernoaBaTes

CO CTyACHTaMu B

3a4CTHBIX
«MaremaTudeckue MOACIN B

eIMHHIEI, 72

COITPOBOXKIAEMBIX
nporecce

CaMOCTOSITEIbHOM pa6OTBI. B xonne CEMCCTPa IIPOBOAUTCA 3aYCT. HporpaMMoﬁ JUCHUITIIMHBI

MPEyCMOTPEHBI 14 4acoB JIEKIIMOHHBIX U 14 9acoB 1a00paTOPHBIX 3aHITHH.

Cemectp
Bun yuebHO# paboTh Beero (dacol)
4acoB 3
KonrakTHas paGora (Bcero) 28,2 28,2
B Tom uncne:
3aHsATHS JEKIIMOHHOTO TUTIA 14 14
3aHATHS CEMUHAPCKOTO TUIA (CEMUHApPBI, IPAaKTUYECKHE
3aQHSITHS) - -
JlaGoparopHble 3aHATHS 14 14
HNnas konTakTHas padora:
KonTpoas camoctostensHoi padotsl (KCP) — —
ITpomesxytounas arrecrauus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa (Bcero) 43,8 43,8
B ToM yncie:
Kypcosast pabota — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 22 22
IloaroroBka K TEKyleMy KOHTPOJIIO 21,8 21,8
KoHTpoJs: 3a4er
OO0mas Tpy10eMKOCTh yac. 72 72
B TOM 4YHCJIie KOHTAKTHas 282 28.2
padora
3a4. ef 2 2




2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue BunoB yueOHON pabOThI U MX TPYIOEMKOCTH IO pa3jienaM AUCHUILINHBL.
Paznensl qUCHUIUIMHEL, U3y4aeMble B ceMecTpe 3

KosmmuecTBo wacos
Ne HaumenoBanue pasnenos AyRMTOpHaA | BHeayuTOpHas
Bcero pabora pabora
JI JI3 CPC
1 2 3 4 5 7
1 OCHOBHBIE TEOPEMBI TMHAMUYECKOM 10 2 2 6
TEOPUU YIIPYTOCTH.
5 MatemaTuueckre MOJIeIH CEHCMUYECKUX 10 2 2 6
HMCTOYHUKOB.
3 Yupyrue BOIIHEL, H3JTyacMbIC TOYEYHOU 12 5 5 8
JIMCIIOKAIUEH.
[Tockue BOHBI B OJJHOPOJIHBIX Cpelax U
4. | ux oTpakeHHUE U NMPEIOMIICHHE Ha 8 2 2 4
TUIOCKHMX TPaHUITaXx.
5 [11nockue BOHBI B HEOJHOPOIHBIX U 12 9 9 8
AQHU3OTPOITHBIX CPEJIax.
6. | AHaIIM3 CEUCMUUYECKUX JTaHHBIX. 8 2 2 4
7. | ObparHbIe 3a]1a41 B CEHCMOJIOTHH. 8 2 6
3 0O0630p U3yueHHOT0 MaTepHraia u 3,8 2 1,8
MIPOBEJICHUE 3a9eTa
[Tpomexyrounas arrectanus (MKP) 0,2 — — —
Hmozo: 72 14 14 43,8

[Tpumeuanue: JI — nexkuum, JIP — naGoparopHble 3aHATHA,

CTyJIEeHTa

2.3 Coaepxxanue pa3aeoB JUCHUIIHHBI:

2.3.1 3aHaTHA JeKIIHOHHOI0 THIIA

CPC — camoctosiTenbHas padora

HaumenoBanue - dopMa TEeKyLIEro
No Conepxkanue paznena
paznena KOHTPOJIS
1 2 3 4
CBs3p HamnpspDKeHUH W nedopMaluif; ymnpyras 3HEprusl.
Teopembl €IWHCTBEHHOCTH W B3aWMMHOCTH. BBeneHwue Omboc 110
OcHoBHbIE TeopeMbl |QYHKIMN [prHA B JIWHAMUYECKON TEOPHUH YIPYTOCTH. 3 ﬁ LTaTAM
1. JIMHAMUYECKOU Teopembr mpeactaBienus. COOTHOIICHUS — MEXKIY I/IHI[p HB}IIM ATTLHOLO
TEOPUH YIPYTOCTH. |AeQOopMaUsIMUA U CMEIICHUSIMA U MEXTy CMEIICHUSIMU sa gHm
W HamnpsHKeHUSIMH B OOOOIEHHOH OpPTOTrOHAJIBHOM A
KPUBOJMHEHHOM crcTeMe KOOpauHaT. (2 4.).
Marematnyeckue | TeopeMsl MIPEICTaBICHUS JUIS BHYTpPEHHEM Omboc 116
MOJIENH MOBEPXHOCTH, 3KBUBAJICHTHBIE OOBEMHBIE CHJIBI IS pezyﬁbTaTaM
2. i a3pBIBOB B HANpPsDKEHUH W cMerneHnu. OO0muii ananmm3
CEUCMUYECKUX pasp pIDKCE 1 - Lo WH/IHBU LY TbHOTO
HCTOYHHKOB. pa3pbpIBOB CMEIIEHWH Ha BHYTPEHHEH ITOBEPXHOCTH. saxamms
OcHOBBI T€OpUHU 0OBEMHBIX HCTOYHHUKOB. (2 4.).
Ilorenumansl ynpyrux cMemeHuid. Pemenuwe ans
Vrpyrue BousHbl, |QyHKIMHM ['pMHA TUHAMHYECKOW TEOPHUH YIPYTOCTH B Ompoc 1o
U3IIyYaeMble OJIHOPOJHOM, H30TPOMHON, HEOTPAHWUYEHHOU Cpene. o3 JI; LTaTaM
3. | Toueunoii mucrmoka- |[PEIIEHHME Ul JBOMHOW mHapel CWI B OECKOHEYHOM HHE I/IB}I]/IZIyaJIBHOFO
1meit. ontHOpOAHO# cpene. JlyueBas Teopwust /it BonH P u S B sananms
JaTbHEN 30He, BO30Y>KICHHBIX TOUYEYHBIM HCTOYHHUKOM.
(2 4.).




HaumenoBanue - ®dopMa TeKyIIero
Ne Conep:kanue paszzaena
paszzena KOHTPOJIS
1 2 3 4
ITnockue BoaHbl B |OCHOBHBIE CBOMCTBA IUIOCKHUX BOJIH B YIPYTHX cpenax.
OZIHOPOJHBIX Cpelax u|DNeMeHTapHple  GOpMysBl Ul KO(pQUIHMEHTOB Ompoc mo
4 WX OTPaKEHHME M |[OTPAKEHUs M MpenomieHus. HeonHOpoaHbIe BOJHBL|  pe3yJbTaTam
npenomienne qa  |PA3OBBIC CIABUTM W TPAaHMYHBIC BONHBL MaTpHUHBIi| HHIAWBHIYaIbHOTO
MIOCKUX rpanumax. |METON aHANNM3A MIOCKHX BOJH B OTHOPOJIHBIX CPEIax. 2 3aJaHus
q.)
Ompoc no
pe3ynbraTam
[1nockue BosIHBI B ., WHIUBUAYAIBHOTO
PacnpocTtpanenne BOJIH B IOMVIOIIAOINEH —Cpene: ]
HEOJHOPOIHBIX U 3aJaHus;
OCHOBBI TEOPHH IUIOCKHX BOJIH. PacmpocTpaHneHue BOIH
3. AHU3OTPOITHBIX o . Hoxaroroska
B YNPYroi aHMSOTPONHOH Cpejie: OCHOBEL TCODHM| oo . o
Cpenax. TUIOCKUX BOJH. (2 4.). p
(3ammra
IPYIIOBOTO
3aJTaHHS)
CelicMudeckie JaHHBIC, KadeCTBO CEHCMHUUYECKHX
Ananus N Omnpoc no
. JaHHBIX. AHanM3 BPEMEHHBIX IOCIEIOBATENBHOCTEH C 3VIIETATAM
6. CCHCMHMYCCKHX |y onpiy  [ojaBieHMs IIyMOB. AHAmM3  J@HHBIX,| DoY)
JAHHBIX . WHIWBUAYaTBEHOTO
. MOJY4YaeMbIX IPU  HUCIOJIB30BAaHMU  CEHCMUYECKUX SaAHISL
rpyn. (2 4.). A
IToaroroBka
O6patnbie 3aqaun B |OOpaTHas KnHeMaTHyecKas 3ana4a. OOpaTHbIE 3a/1a41 B|  IIPE3EHTALUH,
7. CetiCMOJIOTHH. ceficMuKe OTpakeHHbIX BoMH. OOpaTHas 3amava Ius 3amura
JMHEAPU30BAHHBIX CUCTEM. (2 4.). IPYIIOBOTO
3aJaHus

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

YueOHEbIi IIJ1aH He npeaycMaTpuBacT 3aHATUH CCMHUHAPCKOI'0o TUIIA MO0 JUCHUIIJINHE
«MaremaTuuecKkue MOACIH B CCHCMOJIOTHI)

2.3.3 JlaGopaTopHble 3aHATHS

®opmMma
Ne HaumenoBanue nabopatopHbix paboT TEKYIIETro
KOHTPOJISI
1 3 4
1 |CooTHomieHuss Mexay JepopMalUMsIMH M CMEUICHUSAMH M MEXIY Oruer 1o JIP
CMEIIEHUSIMU U HaNpsHKEHUSIMU B IPSIMOYTOJIBHOM cHcTeMe KOOPAMHAT.
2 [MaremaTHueckoe MOJIETTUPOBAaHUE 00BEMHBIX CEMCMMUYECKUX
HCTOYHUKOB. Orer no JIP
3 [MaremaTHyeckoe MOJEIMPOBAHHE TOBEPXHOCTHBIX  CEHCMHUYECKUX
HCTOYHUKOB. Oruer no JIP
4 |®ynknuu 'pyHa B craTH4eCKON UM TMHAMUYECKOM TEOPUHN YIIPYTOCTH. Otyer no JIP
5 |JlyueBas Teopusi MOJETUPOBAHMSI BOJHOBBIX CEHCMUYECKHUX TOJEH.
Meronsl IIOJIaBJICHUSA IyMOB pu aHanuse BpeMeHHbIX| Otuer no JIP
IIOCJIEA0BATENBHOCTEN.
6 |OOparHas 3a1ava ISl JTMHEAPU30BAHHBIX CHCTEM. Otuer nio JIP

2.3.4 IlpumepHasi TeMaTHKAa KypCOBBIX padoT

VY4eOHbI TUIaH HE TMpeaycMaTpuBaeT 3aHATHH KypcOBBIX paboT

«MaTremMaTuuecKue MOJESIIN B CEHCMOJIOTHI.

10 JUCHUIIIIMHE



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
o0yyarommxcsi N0 JMCHHUIIMHE

ITepeuyenb yueOHO-METOAMUECKOTO 00ECIeUeHHsI JUCIUILIMHEI
Ne Bun CPC T10 BBIMIOJIHEHUIO CAMOCTOSITEIILHON paboThI

1 2 3

1 |[Togroromka k tekymemy| 1. lllepman C.M. CeiicMudeckuii Tpolecc W MPOTHO3
KOHTPOJIO, IOATOTOBKA|3eMIICTPSICCHHUIA: TeKTOHO(M3UUecKas KoHenus. HoBocuOupck:
UHIMBUyaIbHBIX 3ala—|M3aatensctBo I'eo, 2014. 353 c. + [DnexkrpoHHBIA pecypc].
HUH URL: http://biblioclub.ru/index.php?page=book&id=469633

2. ITaBnenko O. B. CeiicMuueckne BOJHBI B TPYHTOBBIX CIOSX:
HEJMHEHWHOE TOBEJACHUE TPYHTA MPHU CHUIBHBIX 3€MJIETPSICEHUSIX
nocneanux jet. M.: Hayunsrit mup, 2009. 258 c.

3. MeTtoauveckue yKa3aHHs [0 OPTaHU3AllMd W BBIMOTHCHHIO
CaMOCTOSITENIbHOM ~ paboThl, YTBEp)KICHHBbIE Ha 3aceJaHHH
Kadenpsl MaTEeMAaTHYECKOTO  MOJCIUPOBAaHHS  (DaKyIbTEeTa
KOMITBIOTEPHBIX ~ TEXHOJIOTUH W TMPHUKIAJHOM MaTeMaTUKU
OI'BOY BO «KyoI'V», npotokoa Ne 10 ot 30.03.2018

Y4eOHO-METOINYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroIUXCs U3
YHCJIa MHBAIXOB U JIMI C OTPaHMYCHHBIMU BO3MOXKHOCTSAMHU 3710poBbs (OB3) npenocrasistorest
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHHUSM X 3I0POBbS M BOCHIPUATHS HH()OPMAITIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

2.5 CamocTosiTeIbHOE H3YUYeHHE Pa3/1eJIOB AU CUUILIMHBI

Llenplo caMocTOSTENbHOM pPAaOOTHI SBISETCS yIiIyOJeHHE 3HaHWUM, MOJIYYEHHBIX B
pe3yabpTaTe ayauTopHbIX 3aHaTHi. Cojep)kaHue MPUBEACHHOW OCHOBHOW M JOTOJHUTEIHHOU
JUTEPATyphl MO3BOJISIET OXBATUTH OOIIMPHBIN KPYT 3a7ay U METOJI0B CEHCMOJIOTUN U MEXaHUKU
nedhopMupyeMoro TBEp0TO Tea.

Pa3nen 1. CelicMuueckue BOJHBIL: 3aK0H ['yka, cucTeMBbl yIIpyrux mapamMeTpoB; BOJIHOBbBIE
yYpaBHEHUs Il OAHOPOJHOW Cpefbl, NPOAOJIBHBIE M IOIEPEYHbIE BOJIHBL. IlnOCKHe BOIHBI,
chepuyeckue BOJHBI, NpUHIMI [loiireHca, NpeloMIIeHHE W OTpak€HUE YIPYTUX BOJIH;
MIOBEPXHOCTHBIE BOJHBI. YIPYrHe CBOICTBa TOPHBIX IOPOA: OmNpenensdoounme (HakTopel U
3aKOHOMEPHOCTH; KOPPEIALHS CKOPOCTh-IFIOTHOCTD; MOTJIOIIEHUE YIPYTUX BOJIH.

Pa3pnen 2. YpaBHeHUS TMHAMHYECKOW TEOPUH YNIPYTOCTH; MpsAMBIE 3a7aun: 3aaada Komm,
3a/laya C MCTOYHHMKOM BOJH, KpaeBble 3aJayd, 3aJauyd Ha pacHpoCTpaHEHHWE BOJIH B
CTallMOHAPHOM mocTaHoBKe. [luddepennmanbHas u uHTErpanbHas popmyisl ['puna - BonsTepa.

Paznen 3. dyHnaMeHTanbHOE pELIEHUE CHUCTEMBbl YPaBHEHMH JUHAMMYECKON TEOPHH
ynpyrocti. [TonHoe perienue 3aiaun 00 U3Ty4€HUHU BOJIH ISl IPOU3BOJIBHOTO paclpeieieHus
00BbeMHBIX HCTOYHHMKOB. Tenzop I'puHa u KkpaeBble 3amaud. [IpuHIUN CyNeprO3ULUH


http://biblioclub.ru/index.php?page=book&id=469633

SJIEMEHTapHbIX pemieHuil. MHTerpan cBepTku. JlydeBoi meToa pacueTa BOJHOBBIX IMOJEH B
HEOJTHOPOJHBIX Cpeiax.

Pa3znen 4. Ilinockue BOJTHBI B TOPU30HTAIBHO-CIOUCTHIX cpeaax. MHTepdepeHIInOHHbIE
NOBEPXHOCTHBIE BOJIHBI Panes u JlsBa, BonmHbl CTOYHIIH, TUCTIEPCHS BOJIH, (pa3oBasi U rpynmnoBas
CKOPOCTH pacipOCTpaHEHUs BOJIH.

Pa3znen 5. Chepuueckne BOJHBI. BawkHSAS M JainbHSAS 30HBI Uil CHEPUUYECKUX BOJIH.
Pasnoxxenue cepudeckoid BOJHBI MO IIOCKUM W LIUIUHAPUYECKUM BoJIHaM. 3anaya JIamOa s
BEPTUKAJIBHO - HEOJIHOPOHOTO IPOCTPAHCTBA.

Paznen 6. Teopema orcueroB. HM3mepenne (a3oBbIX cKopocTeld OOBEMHBIX U
MOBEPXHOCTHBIX BOJIH. [udposas ¢bubTpanus. CranmonapHbie BpEMEHHbBIE
1OCJIe0BaTeNbHOCTA. DUIBTPALUs CUTHAIOB METOJOM HAaMMEHBIINX KBaJApaToB. BianmHoO-
KOPPENSIUOHHBIN QUIBTP.

Pa3znen 7. OOpaTHbie 3a1a4ul CEWCMOJIOTUHA M TeO(DH3UKH, TOHATHE €IUHCTBEHHOCTH U
YCTOMYMBOCTU UX PEIICHUN; PEryJSIPHBIN U CTAaTUCTHUECKUN MOIXOAbI K PELICHUI0; o0paTHas
JIMHaAMUYecKasi 3ajlada JUisl IUIOCKOM MpOJO0JIbHOM BOJIHBI B OJIHOMEPHOW Cpeje; HEeIUMHEWHas
ONTHMM3AIMS KaK OOmUH crmoco0 pemieHus OOpaTHBIX 3a1ad; METOIbl pPEIIeHUH ¢
JUHEeapU3alueH MOJIENH; 0000IIEHHbBIE PEIICHUS TUHEAPU30BAHHBIX 3a7a4.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH

C Touku 3peHus MPUMEHSEMbIX METOJOB MCHOJIb3YIOTCS KaK TpaJuLMOHHbIE
UH(POPMALIMOHHO-00BACHUTENbHBIE JIEKIIMM, TaK W WHTEpaKkTUBHAs I[0Jaya Marepuaia ¢
MyJbTUMEAUMHON cucTeMoil. KoMIbploTepHbIE TEXHOJOTMU B JAHHOM Cilydae OOeCHeuMBaIOT
BO3MOYKHOCTh Pa3HOIUIAHOBOI'O OTOOpPa)KEHUs aJTOPUTMOB M JEMOHCTPAIIMOHHOI'O MaTepuaa.
Takoe coyeraHue IMO3BOJIAET ONTHUMAJIBHO MCIOJIB30BaTh OTBEACHHOE BpPEMs U PACKpBIBaTh
JIOTUKY U COJIEP>KAHUE JUCLMUILINHBL.

Bu OOiee
Cemectp SAHSITHS Hcnonp3yemple HHTEpaKTHBHBIE 00pa30BaTENbHBIE TEXHOIOTHN | KOJHYECTB
0 4acoB
WNHrepakTuBHAsE Mmojadya Marepuana ¢ MYJIbTUMEAUNHON 4
cuctemoi. OOCYXICHHE CIIOKHBIX U TUCKYCCUOHHBIX BOTIPOCOB.
No Tema KOJIMYECTBO
4acoB
JI CooTHoleHus MeXKAY AeQopMalusIMU U CMEIICHUSIMU U
3 1 | MeXIy CMEIICHUSIMHU M HANIPSDKEHUSIMU B 0000IIIEHHOM 2
OpPTOTOHAJILHOW KPHWBOJMHEHHOW CUCTEMEe KOOPJIHHAT.
2 M(jZ[eJ'II/IpOBaHI/IC BHYTPEHHHX H IMOBEPXHOCTHBIX 2
CEMCMUYECKUX HCTOYHHUKOB.
P KoMmrmbroTepHbIe 3aHITHS B peKUMaX B3aUMOICHCTBHS 4
«IpenoaBaTellb — CTYJEHT» U «CTYACHT — CTYJIEHT»
HUmoeo: 8

Lenb nexkyuu — 0630p METOJOB MOCTPOSHHS] MaTEeMAaTHUYECKUX Mojeed u3 obiactu
ceiicMOoJIoTuM, 3HAKOMCTBO € IMpoOjeMaMM M MaTeMaTH4ecKuM ammapaToM. Ha nexnusix
CTYAEHTHI NOJy4aroT olI1ee NpeAcTaBIeHue O MOJX0/1aX U METO/aX MCCIIEAOBAHUS U PELICHUs
3a1a4 B JaHHOW 00J1acTH.

Lens nabopamopnozo 3anamua — HayuynuTb NPUMEHSTh TEOPETUYECKUE 3HAHUSA IPU
pPE€IICHUN W HUCCICAOBAHWMW KOHKPCTHBIX 3ajaady. Ha60paT0pHLIe 3aHATUA TPOBOJAATCA B
KOMITBIOTEPHBIX KJIaccax, MPU ATOM MPaKTHUKYyeTcsl paboTa B IpyImax.

Tewmbl, 3amanusg M BOIPOCHI JJI CaMOCTOSITENIbHOM paboThl Mpu3BaHbl CHOPMHUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMHM, YMEHHUS CaMOCTOSTEIbHO PpacCIIUpSTh U YIIyOJIATh 3HAHMS,
MOJIYYCHHBIC B XOA€ JICKIWMOHHBIX 1 na6opaTopHHx 3aHATHH.



ITonxox pa3dopa KOHKPETHBIX CHUTyallMi IIMPOKO HCHOJB3YETCs Kak IPeroaaBaTelieM,
TaK U CTYIACHTAaMH IIpU IPOBEACHUHU aHAIM3a PE3yJIbTaTOB CaMOCTOATENBHOM paboThl. ITO
00yCJIOBJIEHO TEM, YTO B IPOLIECCE MOJEIMPOBAHUSA YacTO BCTPEUAIOTCS 3a/ayM, sl KOTOPBIX
€IMHBIX IOJXO0M0B He cymiecTByeT. Kakaas KOHKpeTHas 3ajada IpU CBOEM MOJAEIUPOBaAHUU
(uccneoBaHUM) HMMEET MHOXKECTBO IOAXOJIOB, a 3TO TpedyeT pa3dopa W OLEHKH LEIoi
COBOKYIHOCTH KOHKPETHBIX CHUTYyalMi. DTOT MOAXOA OCOOEHHO IIMPOKO MCIOJb3YETCs NpHU
ONpE/CICHUN aJI€KBATHOCTH MaTeMaTUYEeCKOW MOJENIM M PE3yIbTaTOB MOJEIUPOBAHUS Ha
OTJEJIbHBIX dTanax.

I'pynmoBble HMHOUBUAYaJdbHBIC 3adaHus (OPMHUPYIOT HABBIKH HCCIIEIOBATEIbCKOM
paboThI B KOJJICKTHUBE.

JUig Jui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/0POBbsI IIPEYCMOTPEHA OpraHu3alus
KOHCYJIbTAIIMH C MCIIO0JIb30BaHUEM JICKTPOHHOM MOYTHI.

4. OneHO4YHbIE CPEACTBA ISl TEKYILEro KOHTPOJIS YCIIeBA€MOCTH U IIPOMEKYTOYHOIM
aTTrecTaluu

VY4eOHast JeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadUKOM y4eOHOrO mporecca.
[Tpoecc camMoCTOSTENBbHON pPabOThI KOHTPOIUPYETCS BO BpeMsl ayIAUTOPHBIX 3aHATUH U
WH/IMBUIYAIbHBIX KOHCYIbTanuid. CamocTosTenpHas paboTa CTYICHTOB MPOBOAMUTCS B (opme
M3YYEHHUS OT/IEIbHBIX TEOPETUYECKUX BOIIPOCOB IO MpeIaracMoi JuTepaType.

@OoH/T OIICHOYHBIX CPEACTB TUCIMIUIMHBI COCTOUT M3 CPEACTB TEKYIIETO KOHTPOJS (CM.
CITMCOK JJTa0OpaTOPHBIX padoT, 3a/1a4 U BOIPOCOB) M HTOTOBOM aTTeCTAIMH (3a4€Ta).

B KkadecTBE OIIGHOYHBIX CpPEICTB, HCIOJB3YEMBIX JJISI TEKYIIETO KOHTPOJIS
yCIIeBAaeMOCTH, MpeJiaraeTcsi MmepeyeHb BOMPOCOB, KOTOpbIE MpopadaThIBarOTCS B Ipoliecce
OCBOCHHS Kypca. JlaHHBIH TepedeHb OXBATHIBAET BCE OCHOBHBIC pa3felibl Kypca, BKIIOYas
3HaHUs, TIOJy4aeMble BO BpeMSI CaMOCTOATEIbHOU paboThl. KpoMe TOro, BaKHBIM 3J€MEHTOM
TEXHOJIOTUHM SIBIIIETCSI CaMOCTOSATENBHOE pEIIeHHEe CTYASHTaMH M Cclava 3aJaHuid. ITo
MOJIHOCThIO MHAMBHIYyanbHAs (opma oOydenus. CTyIeHT paccKa3blBaeT CBOE pELICHHE
IPEIOo/IaBaTEII0, OTBEYACT Ha JIOTIOTHUTEIBHBIE BOTIPOCHI.

OneHka ycneBaeMOCTH OCYHIECTBISIETCS IO  pe3yibTaTaM: CaMOCTOSATEIBHOTO
BBITTOJIHEHUST  JTAOOPAaTOPHBIX ~ paboOT, YCTHOTO ONpoca TpH  CAade  BBITOJHEHHBIX
CaMOCTOSITENIbHBIX 3aJaHHi, WHAUBUIYAIbHBIX JIAOOPATOPHBIX 3alaHUil U 3alIUTHl TPYMIOBBIX
3aJaHMii, OTBETa HA OJK3aMeHe (i1 BBISBJICHUS 3HAHUS W TOHUMAHHS TEOPETHYECKOTO
MaTtepuana gucuuiiuHel, KoHTponss OIIK-4). I[IpoBepka MHAMBUAYAIBHBIX 33JaHUM U YCTHBIN
OMpoC MO WX pe3yiapTaTaM Io3BoJisieT mnpoBeputh kommerenuuu OIIK-4, TIK-5, TIK-11.
CyI1ecTBEeHHBIM DJIEMEHTOM OOpa30BaTENbHBIX TEXHOJOTUH SABIAETCS HE TOJIBKO yMEHHE
CTY/ZICHTa HalWTH peIlIeHe MOCTABICHHOM 3a/1auu, HO M JIOHECTH €T0 JI0 BCEH ayAuTOpHH. 3alnTa
TPYNIOBBIX 33JJaHUIl TPOBOAUTCS B BHUJIE MpeCTaBleHuUs pe3ynbTaTtoB (cpeactBamu MS Office)
U X 00CYKIEHUS U CITYKUT KOHTpoJieM ais npoBepku [1K-5, [TK-11.

CooTBercTBHE KOMIIETEHI NI, (POPMHUPYEMBIX IPH U3YYCHHH JMCIHUILIMHBI, H BU10B

3aHATHH
IIepeuens Bune! 3anaTHii DOpMBI KOHTPO
KOMITETeHIINH JL. Jla6. | Ilp. KP CPC

OIK-4 + + + | 3amura pedepata
— 3amra rpynmoBoro 3aJlaHus
— 3amura pedepara
— Ompoc 1o pe3ynbTaraM BBITOTHEHHS

IIK-2 + + UHIUBUYAIbHBIX 3aJlaHUM;

— Omnpoc o pe3yabTaTam ca-
MOCTOSATEJNBbHON paboThI;

nK-11 + + — 3ammra pedepara




4.1 ®oHA OLEHOYHBIX CPEICTB I MPOBeeHNs TeKYIIero KOHTPOJIs

TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI, He00X0AMMBIE /151 OLEHKH
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIHE ITANbI
¢GopMupoBaHusi KOMIIETEeHIMI B MIpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

IIpumepHbIe 3a1aHUA HA JJa00paTOPHbIE padOTHI

Pa3znen 1. CooTtHomeHus Mexay AehOpMalMsIMH M CMEIICHUSIMH U MEXAY CMEHICHUSIMH U
HaIPSKEHUSIMU B TIPSIMOYTOJILHOM CUCTEME KOOPAUHAT.

IIpumepsbl 3a1aHuMi:
1. Haiinure HampsokeHHE, BBI3BAHHOE IOJEM CMEIIEHUN g, ACHCTBYIOLUIMM Ha 3JEMEHTHI
IUIOINAKH, HOpMaJIbHBIE K N, B hopme

T(u,n):l(V-u)n+,u[22—ﬁ+nx(V><u)j

3nech

ou
- = (n . V)u
on
2. Hanpstxenne T mpensimymiei 3amaun siBiasieTcss (yHKIHMEH TOJOXKEHUS TOYKA X B CMBICTE

T =T ((u(x),n).
a) 3meHnTe BBIBOJI COOTHOILIEHUS
T(—n)=-T(n)

TaK, 4TOObI MIPOJEMOHCTPUPOBATH HEMIPEPHIBHOCTh HAMPSIKEHUS KaK (PYHKIIMH X B TOM CMBICIIE,
9TO0 T(X+ SX)—T(X) — 0 IPH Sx — O IPHU YCIOBHUH, YTO Sx MapajIENbHO HAIIPABJICHHUIO N,
OTIpeeISAIONIEMY OPUEHTUPOBKY JIEMEHTOB IUIOIIAIKU, T/ie olleHuBaercs T.

6) Ilycte Ha muiockoMm crosie JIexuT KHura. [IpaBga nm, 4To HampspDKeHHE — HeNpepbIBHAs
(GyHKLMS KOOpPIMHAT Ha MOBEPXHOCTH CTONA?

B) [IpoBepbTe, HE MPOTUBOPEYAT JIU JPYT APYTY Ballk OTBETHI HA IIYHKTA «a» U «O».

r) Ilokaxwure, 4TO 7,7, ,7, — HENPEPBIBHBIE QYHKIMU Z B JIIOOOH Cpelle, HO UTO 7, HE JOJKHO

yx 1 “zx

OBITh 00s3aTEILHO HCMPECPBIBHBIM B HAIIPABJICHUAX X U Yy, 4 TAKIKEC UTO 7 7,, HC JOJIXKHBI

XX ! z-yy’ Xy
OBITh 00513aTEILHO HEMPEPHIBHBIMU B HAIPABICHUH Z.

Pa3znen 2. MaremaTnueckoe MOJEIUPOBAHHE OOBEMHBIX M IOBEPXHOCTHBIX CEHCMHUECKHX
HCTOYHHUKOB.

IIpumeps! 3aganmii:
1. YpaBHeHus:

M(I) 0 0 Ael3

Au=+=2 __— M=2,N] 0O 0 O
J78;

Ae, 0 O
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3alMCaHbl KaK CKAJSPHBIE, OCKOJIBKY IIPU HUX BBIBOJE MPEIIOIATACTCS, YTO 3EMJIETPSICEHUsS B
NaHHOM obnactu (Ha S winu BHYTpU V) UMEIOT TEH30phl CECMUYECKOT0 MOMEHTA C OHOM U TOM
xe opueHTanueil. O000muTe BRIpa)KEHHUE U1 Au Ha CIIydail BEKTOPHOTO YpaBHEHUS U

Z M

2 Y
Ha CJIy4ail TEH30PHOTO ypaBHCHHMS ISl CUTYAIMi, KOT[a cepus 3emieTpsicenuii (Ha S uiau B V)
MMEeT TEH30pbl MOMEHTa Mpou3BOJIbHOM opueHTtanuu. (Ho mis Au  mponospkaiite

IPEJIoJIaraTh, YTO Pa3pbiB CMEIICHHUH JUTS KQXKIOTO 3eMJICTPSCEHUS YMCTO CIABUIOBBIA M YTO S -
TIJIOCKOCTb. )

AE,; =

2. Ilpu BbIBOZIE COOTHOILICHUS

8an(x,t—r;§,0)d2
o0&,

u, (x,t) = Tdr [[lu(& D) iy (1)

IPEANONAragoch, YT0 YIPYrHue MOJYJIM HENPEPBIBHEL HA = W 4T0 G H % HEIPEPBIBHBI.
q

Ecnu ynpyrue mMoamynu TeposT paspblB Ha ¥, NPOUHTEIPUPYWTE YACTh IOABIHTEIPAIBHOIO

BbIpaxkeHUs B (1) Kak HaNpsKEHUs] U MOKAXKUTE, YTO 3TO MPEACTABIEHUE BCE €LIE IOCTOBEPHO,

XOTSl —% MOXET Tepmnerb paspeiB Ha . llpu ompenenennn G ciexyeT NMpUHUMATH, YTO
q
KOHTAKT Ha S XCCTKHUMH.

Pa3zpnen 3. ®yukuuu ['puHa B cTaTUYECKON U JUHAMUYECKON TEOpUH YIIPYrocTu. Pemenue
3aJa4 ¢ MCIoJb30BaHueM cpeactB Maple.
IIpumeps! 3aganui:

1. Cozpaiire «ceiicMorpammy» 1uisi camoil QpyHkumn I'puHa G, T.e. HapuCyiiTe, IPaBHIBHO

pacmojoKUB BO BpPEMEHH, HMITYJIbChl, COOTBETCTBYIOIME TPEM pa3IWYHBIM UJeHAM B
MpEACTaBICHUHT

rlp
U (X,t) = X, *G; :i(?’%?’j _@j)is J. X, (t—7)dt +
47Z.p r rla
7y = X (t=Tl @) ———(r7 = 5;) = X, (t—r/
47Z'p 2 7/|7J ( a) 47Z'pﬂ2 (%71 'J) r 0( ,8)

Koraa XO_ €IMHUYIHBIN HUMITYJIBC. I[anee IMMOKAXKUTEC, UTO INIOMAAb ITOJ KaXXJbIM U3 3THUX TPECX

UMITYJICOB 3aBHCHUT OT paccTosiHus kak 1/r. [nomans mox mmmynbcoMm paBHa mpeneny (mpu
w — 0 ) Pypbe-nipeoOpa3oBaHUs UMITYJIbCA, U U3-32 YACTOTHOM 3aBUCUMOCTHU

X exp(+ior/ 2
O(a))4 p( > orla) yivyt (37i7/j )( j-F(?)}/I]/J é‘u)(_ij
et ior

@)

XADBOCAIDN (- 0+ G, 80~ | G- o) (-
4npBr ior
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KaXeTcsl, 4YTO 3Ta IUIONIaah He orpaHuueHa. [lokaxute, 4TO B NEHCTBHTENBHOCTH UJICHBI C
1/ »’r®*,1/ wr®* B (2) B3aMMHO YHHYTOJKAIOTCSA M YTO 3aBUCHUMOCTb OT PACCTOSIHUS MPU o —> O
JICHCTBUTEIILHO COOTBETCTBYET 1/I. 3aMeTHM, 4TO ISl CEHCMOMETpPA, YYBCTBUTEIBHOTO TOJIBKO K
3HAUUTEIBHO OoJiee [UIMHHBIM IepuojaM, 4eM Bpemss S-P, T.e. r/pg—r/a, CMeUIeHUE B
OnmmkHed 30He B QyHKIMHM [puHa, Tak Ke, KaKk U CMCIICHHE B JAIIbHEH 30HE, MPAKTHYECKU
uMeeT BUA 5- QyHKUMH. YUTUTe, 4YTO AN U3ydeHHs 3PGeKToB ONMKHEH 30HBI (TaKuX, Kak
CHIIbHOE KoJieOaHKe rpyHTa BOJIM3M BCIAPBIBAIOIIETOCS Pa3jioMa) TaK Ha3bIBa€MbIe CMEIIICHUS B
NanbHe W OJIMKHEW 30HaX OJMHAKOBO BaKHBI. Benp BOMW3M ovara BpeMeHHas (QyHKITHS
UCTOYHUKA X, HE PaBHA HYJIO IJs BpeMeH, OOJbIIMX 10 CPAaBHEHMIO C r/ 3 —r /o , U NEPBBIH

yjieH B ¢popmyie (1) - Toxe nmopsiaka 1/r.

2. Tlokaxwure, YTO €CIIM B MCTOUYHUKE BHYTPH OE3TPaHUYHON OJHOPOTHON HM30TPOIHOM Cpeabl
IPHJIOKEHA B J-M HaIpaBJICHHWH IIOCTOSIHHASA cuia X, , TO, coryiacHo (1), craTnueckoe peleHue

JIA _]'fI KOMITOHCHTBI CMCHICHUA B X PABHO

87pr ,32 PERILS ﬂz o2 |
3. UToOBI OIEHUTH (DYHKIHIO T€OMETPHUUECKOTO PACXOXKACHHUS R(x,&) MEXKIY ABYMS TOUKAMH

X,& B CEPUUECKU-CUMMETPUYHOM 3eMIle, PACCMOTPUTE JIBa JIy4ya, BEIXOSIIME U3 & B OJHOM U
TOM JK€ a3UMyTe U C YIJIaMH BBIXOZA i. ¥ i, + Ji, .

PaCCMOTpI/ITe TAKXKEC IBa Jiy4da, IMOJIYYCHHBIC M3 NPCAbIAYHIUX NPUPAINICHUCM a3UMYyTa &)0.

Tenecusiit yros, oOpa3oBaHHBIA B & YETHIPbMs JIy4aMmy, paBeH sini.si.od,. [lokaxure, 4ro

. 2 . . .
MOTIEPEYHOE CEUYCHUE JTy4eBOM TPYOKH B X PAaBHO —|x| COsi, XSINAOAID . 3aTeM HCHOIB3YHTE

JIy4€BOU Iapamerp

_|g[sini, |x[sini,
c(s) c(x)
YTOOBI OJTYYUTh

|£|cosi, cosi. sin A |oA

R(x,£)c(&) =[X|£] D ES

N3-3a cuMMeTpuum TpaBOd  YacTH MBI cpazy Ke OOHapy)XMBaeM B3aUMHOCTh
R(X, &)c(E) = R(&E, X)e(X) » AOKA3aHHYIO 3/1€Ch TOJIBKO JUIs c(hepruecK-CUMMETPHUHBIX Cpel.
4. Tlonyuure ny4eBO€E pEIICHNE
L1 (S)5(t-T(x,5))
4z p(&)a*(£)a"* (R(x,&)

JUisl BKJIaJga BOJHBI P jambHedl 30HBI B G(X,t;£,0) [ncmonb3yiiTe pelieHue, TaHHOE

BBIPAXKEHUSIMU
i of 1 8_,0 1 0a 10R

—t———4+——+=——=0
fos 2005 2a 0s R 0Os

uP(x,t) = ! ! FP(c? ) (U (t-TP(x,£)),0,0)

p(X)a(x))  A*(x,8)

U cMenieHue B BotHe P manbHeit 30861 B (1)]. Bocnonb3yiiTech 3aTeM TeOpeMOi B3aUMHOCTH
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Gnm (52’ T; 51! 0) = Gmn (§17 T; 52 1 0)
M JIOKQXKUTE, YTO

R(x,&)a(8) = R(E, X)a(X)

B clly4ae IPOM3BOJIbHOM HEOAHOPOJHOM H30TPOIHOM Cpellbl. IJTO CBOWCTBO B3aUMHOCTU
FEOMETPUUECKOTO PACXOXKICHUS — HMHTEPECHBIN pe3ynbTaT B Au(depeHInaTbHON TeoMeTpUun
JIy4dei.

Pasznea 4. VccinenoBanue Jy4eBOTO MPEJCTABICHUS BOJHOBBIX IoJeH. Pemienue 3amau ¢
ucroiib3oBanueM cpencts Maple.

IIpumeps! 3aganuii:
1. ITomyuute MaTpuiy paccessHust BoiH P -SV

PP SP
PS S'S
AJI yIIpyroro noJIiynpoCcTpancrsa Z> 0, €CJIM 'PAaHUYHBIC YCJIOBU HA Z = 0 umeroT BU:

a)u,=0, 7, =0;

06) u,=0, 7,=0. Ilokaxkure, YTO e€caM IO HaNpaBJIeHUIO K TMoBepxHoctH Z = 0

pacrpoctpaHsiercsi KoMOuHamusi o»Hepruii P- u  SK-BomH, TO, cyMMupys OTpakeHUs,
MOJIyYEHHBIE W3 TPAHUYHBIX YCIOBUU (@), C OTPaKEHUAMHU, MONYYEHHBIMU U3 TPAHUYHBIX
ycnoBuit (0), MOKHO B3aMMHO YHUYTOXHUTH BCE BOJHBI, OTPAKEHHBIE BHU3 OT T'PaHUIIBL.

2. a) [Tokaxxure, 9TO HEOAHOPOAHAS BOJIHA P:

(ap,0,iyJa’p® —1)exp(-w / p’ —%z)exp[ia)( px —t)] (1)

¥ HEOJHOpOIHAs BOJTHA SV

(iya’p? -1,0,—-Bp)exp(-w, | p* —%z)exp[ia)( px —t)] (2)

XAPaAKTCPUIYIOTCA NPAMBIM SJIJTMIITAUYCCKUM NABUXKXCHUEM YaCTHII.

6) ITonb3ysch BBIpaKEHUSIMMU:

(2pafip’ -1/a®)P+(1-28*p*)S =0
(1-247p*)P - 2(/°p/ ay/p* ~1/ f?)$ =0

1 2 1 1/2 1 1/2
R(D)=| ——2p? | —ap?| p2— L~ 2_ L+ | _
® [ﬂz pJ p(p aZJ (p ﬁzj

2 . .
— iz_sz +4p2%%
B a p

MOKaXHTE, YTO BEKTOpP CMEIICHHUS YacTHIl B BOJHAX Panes Ha cBoOoaHON moBepxHOCcTH (Z = 0)
MPOIMOPLIUOHANIEH BEKTOPY
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2i [1_ 1

2 1
2 2 ’O’_z 2
Cr \ Cr B Cr B

B) HOKa)I(I/ITe, YTO JABHKCHUC YaCTHL] B 9TOH BOJIHE Ha CBO60,Z[HOI>'I IOBEPXHOCTHU BO3BPATHO-
SJIUIITUYICCKOC.

r) [lpuBeaurte KpaTKyro apryMeHTALMIO B [10JIb3Y TOTO, YTO HA IOCTATOYHOM INTyOMHE ABH)KEHUE
CTAHOBUTCS OIATH IIPSAMBIM DJUTUITHYECKUM.

Pa3nen 5. [loBepxHOCTHBIEC BOJIHBI B BEPTUKAIBLHO-HEOJHOPOIHOM cpeie.

IIpumeps! 3aganuii:
1. Ilockonbky ceiicMOMETPHI OYEHb YacTO TOMEIIAIOT HAa CBOOOJHOW OT HANPSDKCHHH I10-
BEPXHOCTH 3eMIH (WM OYeHb OJM3KO OT Hee), MHTEPECHO MOJYyYUTh MOJTHOE CMEIICHHUE MTOBEPX -
HOCTU TOJYNPOCTPAHCTBA, BbI3BaHHOEe BoiHamu P, SVuim SH, maparomumu Ha Hee CHMBY.
[Tokaxkute, 4TO MOJHOE CMEIIEHHWE MOBEPXHOCTH s P-Bomubl (amrmummtyasl P), maparomeit
CHU3Y, PaBHO

~| 4ap coSiCcOS | . —2cxcosi 1 2 .
P ,0, —=2 e -t
[ﬂz o« pF (ﬂz pﬂ rolietpx)
2
1 COSi COS j
—2p2j +4pr /A
(ﬂz a p

A

A nnst SV-BOJIHBI aMIUTUTYBI S, IAIAKOIICH CHU3Y, PABHO

8[2m(}—szj,O,???}exp[iw( px—t)]

2 . .
1 op) vapreOsieos)
B a p

B nuanazoHe 1/« < p <1/ 3Ty NOCIEOHIOI (l)OpMy.]'Iy MOKHO HCIIOJIb30BATh, IPpHUIaB I10JIO-

JKUTEIbHOe MHMMOE 3HaueHue BeauumHe (C0Si)/a =iy p®—1/a’® mns momydenus (azoBoro

cABUra B CMCHICHUH IIOBECPXHOCTHU, KOIrJa SV-BosHa nagacT mnoxa 3alpCACJIbHBIM YIIJIOM
1> J.=arcsin(fla).

[Tokaxkute, 4To B Ccilydae MajgeHHUs BOJIHBI SH aMmmiuTyna cMeleHHs 4acTul] cBOOOAHOI mo-
BEPXHOCTH paBHA YJBOCHHOMN aMIUIUTY/€ CMEIIEHUs YaCTUILl B Iaa0IIEN BOJIHE.

2. Tlycrte Bua f onpenene u, Kpome TOTO:

0 —-iop 1lu 0
—lwpa 0 0 1
A A+2u A+2u
- 2.2 i
A+2u A+2u
0 —pa®  —iwp 0

[Tokaxwute, 4To ecnu A MMeeT yKa3aHHBIN BUI, A7 BoiH P -SVcnpasenmBo
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of

— = Af
0z

[Tokaxwure, 4To A coxpaHseT Ty ke GopMmy, €Clu p, A, 1 - QYHKIUH Z, HO
f =vZexp(1“(z—z,))

B 0011eM ciydae He OyleT pelieHueM NMPeAbIAYIIEero ypaBHeHHUS.

3. PaccmoTpute notenuuai P-BoiaHbI:
¢ = Aexplio(px+ &z —t)]

KOTOpPBIA B OJHOPOJIHOW CpEIE YAOBIETBOPSET YPAaBHEHUIO
a’Vig =g

eciu

2

§=ya'-p

[Nokaxwure, uto U,,U,,7,,,7,,, IOCTPOCHHBIE IO ITOMY IOTEHLUAIy, 00pa3yloT MO CYLIECTBY

nepebIii cronder Matpuusl F—EA\ | onpenenennoii Takum 06pasom:

ap Bn ap Bn
N ~pp ~a pp "
2iopaf’ps  iwpB(t-2p°p*)  2iwpap®pé  -iwpp(t-2p°p?)
iwpa(t-2p°p*)  2iwpf’pn  lwpa(t-24°p*)  -2iwppipn

(Pa3nuuus BO3HMKAIOT TOJIBKO H3-32 pa3IMYHOM HOPMHUPOBKH ITOM HHUCXOJsAIIEeH BOJNHBI P.)
[ToBTOpHTE TO XKE CaMoe AJIsl MOTEeHIHana SV-BoJH:

Bexp[io(px+nz—t)]

rae = \/ﬂ noreHuuana P-BoiH:
Cexplio(px—&z—t)]

U TIoTeHInana SV-BoJH:
Dexp[io(px —nz —t)]

CyI1ecTBEHHO, YTO pa3judHbIe CTOJIONBI F B (4) — 3TO BOCXOMASIINE U HUCXOASIINE BOTHBI P 1
SV, B KOTOPBIX KOMIIOHEHTHI CMEIIEHUH 1 HANIPSHKEHUN JUTS KaXKI0W BOJTHBI BBHIPAKECHBI SIBHO.

HOKa)KI/ITe, YTO O9TH YCTLIPC BOJIHBI, BBIPAKCHHBLIC B IOTCHIHAJIAX, 3KBUBAJICHTHBLI

BONHOBOI cucreme | = FW , B KOTOpO#
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Pasznen 6. Ananu3 celicMUYECKUX JaHHBIX.
IIpumeps! 3a1aHUi.

1. PaccMoTpuTe peKypCHBHBIH (QHUIBTP C YACTOTHOM XapaKTEPUCTUKOM, 3aJaHHON z-
npeoOpa3oBaHUEM B BUJIE:

F(z)= (z-1)(z +12
(z—c)(z—-c)
rae
¢ =(1+h)exp(imyAt)

HOKa)I(I/ITe, 4YTO HCHTpaJIbHAA 4YaCTOTa ITOJIOCHI IMPOITYCKAHUSA W HIMPHUHA ITOJIOCHI IIPOITYCKAHUS
OHpPCAC/IOTCA 4Y€Pe3 )y U ha)o COOTBCTCTBCHHO.

2.Ilonyunte 4aCTOTHYIO XapaKTEPUCTHKY CEMCMHMUYECKON paccTaHOBKHM B (opme KBaipara C
ceiicmorpadamu, pacnofio)KEHHBIMH C PaBHBIM IIAroM IO HAMpPaBJICHUSM X M aHAIU3UPYWUTE
pa3pemaroiy0 CoCOOHOCTh 3TOM PACCTAHOBKH M PO OOKOBBIX JIEMIECTKOB B 3aBUCUMOCTHU OT
yucia ceiicmorpadoB U PacCTOSHUS MEXTy HUMHU.

Pa3nen 7. OGpatHble 3a1a4u B CEHCMOJIOTHH.
IIpumeps! 3a1aHUM.
1. Mcnonp3yst COOTHOLIEHUE
1% X(p)
2©=—| 4"/% P
4 ¢t p-—-cC

IMMOKAXHUTEC, 4YTO B CJIydac, Koraa BCC JIyYHM BBIXOOAT HA MOBCPXHOCTH Ha OJHOM U TOM KC
PacCCTOAHNN Xc OT UCTOYHHKA, paCIpCaAcICHUC CKOPOCTH I10 FJ'IY6I/IH€ Ja€TCs1 3aBUCUMOCTBIO

zz
c(z) = cochx—

c

2. ITokaxkuTe, 94TO eciu
c(z)=c,+0z

TO
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X(p>=2—V1‘g‘;°'°, Z(p)%(p*—co).

3. Hcnonw3ys ycioBus Npenplayllied 3ajaud, pacCMOTPUTE HU3KOCKOPOCTHOH CIIOM €O
CKOPOCTBIO C,, KPOBJII KOTOPOIO PAaclojio)KeHa Ha IIIyOMHe Z,, a MOJOIIBA HAa IIIyOMHE Z,.

Haiigure X (p) amst aToro ciyuas.

IIpumepHbie TeMbI pedepaToB

1. OcHOBHBIE TEOPEMBI AMHAMUUYECKON TEOPUU YIIPYTOCTH.
2. Metobl onucaHysi BHyTPEHHHUX U IIOBEPXHOCTHBIX HCTOUYHUKOB B CEICMOJIOTHH.
3. Ympyrue BOJIHBI, U3Iy4aeMble TOUYEYHBIM HCTOYHHKOM B OJHOPOJHOM H30TPOMHOMN

cpene.

4. IlpumeHeHue Ty4eBbIX METOJOB B CEHCMOJIOTHH.
5. IlpumeHenue (yHIAMEHTAIbHBIX PEIIEHUH KpaeBbIX 3a7ay TEOPUH YIPYrOCTH B

CENCMOJIOTHUH.

6. OOpaTHbIe 331241 B CEHCMOJIOTHH U T€O(pH3HKE.

7. Matpuna I"'puHa 0THOPOAHOTO H30TPOIHOTO YIPYTOTro MOJYIPOCTPAHCTBA.

8. Marpuua ['ppuHa MHOTOCIIOHOTO H30TPOITHOTO YIIPYTOTO MOJYIPOCTPAHCTBA.

9. OcHOBHBIE CBOMCTBA MIJIOCKUX YIPYTUX BOJIH B U30TPOIHBIX CPEIAX.

9. PacnpocTpaHeHne ynpyrux BOJIH B @aHH30TPOIIHBIX CPEAax.

10. HecraumonapHble BOJIHBI, HHTETPAIbHBIC TPEACTABICHUS HECTAIIMOHAPHBIX BOJH B
HOJTYOrPaHWYEHHBIX YIIPYTUX Cpesiax.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arreCcTanmu.

OcHoBHBIE TPeOOBaHUS K pe3yJIbTaTaM OCBOSHUS JIUCIUILTMHBI TIPEACTABICHBI B TAOIHUIIE
B BHJIE TPU3HAKOB C(OPMHPOBAHHOCTU KOMIETEHIMH. TpeboBanust (HopMyIHpYyIOTCS MO JABYM
YPOBHSIM: IOPOTrOBbIM U MOBBIIMIEHHBI U B COOTBETCTBUM CO CTPYKTypoil, npuHsaToil B ®I'OC
BO: 3natb, ymeTh, BIaCTh.

Ha3BaHnue xomiie-
TeHIHHU (MU ee

CTpyKTypa KOMNETEHIMH

OcHoBHBIE TPU3HAKH COPMHPOBAHHOCTH

WCIIONIb30BATh U MPH-
MEHSATh YIiTyOJIeHHbIE
3HaHMS B 00JIACTH
MPUKJIATHON MaTe-
MaTHKH U HHpOpMa-
TUKHA

TIOCTPOSHUS AHAINTUYECKUX |
YUCJICHHBIX METOA0B pemeHI/m
3aJ1a4 CEMCMOJIOTHH.

KOMIEeTEeHIIH U
4acTH)
3HaTh OCHOBHBIC TIOHATHS ¥ |3HA€T OCHOBHBIC TIOHSATHUS H  MOJETH
KOHIICTIIIAY CEHCMOJIOTHH, TTOAXObI | CEHCMOJIOTHH; OCHOBHBIC YpaBHEHUS,
K  WCCIENOBAaHUIO  YpaBHEHWH |IOCTAHOBKHM 3334, MPHUBOAHUT TPUMEPHI
OIIK-4 MEXaHUKH JiehOpMUPYEMOTO | MOJIEIIEH.
CIIOCOOHOCTBIO TBEpAOro TENa, JICKAIIUE B OCHOBE|3HAaeT OCHOBHBIE MOIXOAbl U  METOAbI

peuicHus 3a1a4 CEMCMOJIOTHH.

YMeTh NepeBECTH KOHKPETHYIO
MPUKIIAIHYIO 32/1a9y Ha SI3bIK
mddepeHunanbHbIX ypaBHEHHH C
YaCTHBIMH MPOU3BOTHBIMU U
OIPENIENUTh IYTH €€ PEIICHUSL.

YMeeT CTaBUTh 3aJadqd M HX HCCIEIOBATh
KOPPEKTHOCTb.

YMeer WCHONb30BaTh OCHOBHBIE METOJIBI
WCCIIEIOBAHNS M pelIeHus  JIMHEHHBIX
mddepeHInaNBHBIX ypaBHEHUH B YaCTHBIX
MIPOM3BOJHBIX.
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Ha3zpanue komie-
TeHUHMHU (UM ee

CTpyKTypa KOMIeTeHI[UH

OcHoBHbIE TPU3HAKH cOPMHUPOBAHHOCTH

KOMIIETeHIIMH
4acTH)
Brnanets MmeTomomnorueit hopmy- Bnaneer METOJIaMU MOCTPOEHUS
JIMPOBAHMUS U PEIICHNS MMPUKIAIHBIX | MATEMAaTHYECKUX MOJeNlell MeXaHHYeCKHX H
3a7a4 U3 00JIaCTH CEHCMOIIOTHH, BOJTHOBBIX TIPOIIECCOB.
HaBBIKAMU MTOCTPOCHHUS Ma-
TEeMaTHYECKUX MOjIeNeil n3 obmactu
CEHUCMOJIOTUH.
YMeTh IPUMEHSTH 3HAHUE COB- MoxeT ageKkBaTHO OLEHUTH 3()(HEKTUBHOCTD
K-2 PEMEHHBIX METO/IOB K aHAIIU3Y U MUMEIOIIUXCS METOJIOB PEUICHUsl 3ajJad, uX
MOCTPOCHUIO MAaTeMaTHUYECKHX MPEUMYIIECTBA U HEJOCTATKH.
CIIOCOOHOCTHIO . N
Mojenell u3 00JacTu CeCMOIOTHH.
pa3pabaTeIBaTh U
BrnaneTs pa3nuuHeiMu MeTOJaMU M | MOXKET aHalM3upoBaTh U COACPKATENBHO
aHaJM3UPOBATh
MOIX0JJaMH PEIIeHUS WHTEPIPETHPOBATH MIOJTy9YeHHBIC
KOHICHTYAJIbHBIC 1 o
KIJIACCHYECKUX 3a/1a4 CEHCMOJIOTHH. |pEe3yIbTaThl.
TEOpeTHUIECKHe
MOJIEJH PeIaeMbIX
NmeeT rirybokoe moHNMaHNe Moxet Moau(UINPOBATH W3BECTHBIC
HAy4YHBIX POOIIEM U
3a/a4 METOAO0JIOI'N U METOA0B MCTOJbI PCIICHUA CTaHAAPTHBIX 3aJad K
TEOPETUUYECKOUN CEeMCMOJIOTUU. pEeLIeHNIO 3aJa4 B BHJIOW3MEHEHHOM WU
YCIIO)KHEHHOM BUJIE.
3HaTh COBPEMEHHBIC TIPOOIEMBI NMeer mnpencraBieHUE O COBPEMEHHBIX
NK-11 aHaJM3a U IPUHIMII BBIOOpa npobjeMax CeiCMOIOTHH.
CMOCOOHOCThIO METOJIOB M CPEJICTB U3YUCHHUS
pa3pabaTbIBaTh MaTeMaTHUECKON MOJIENH. MoskeT BbIOpaTh METOABI MCCIIENOBAaHUSA U
aHaTMTUYECKUE pelIeHus TOCTaBICHHOM 3a/1auH.

0030pPbI COCTOSIHUS
o0acTH MpUKIaTHON
MaTeMaTHKH U
UHPOPMAITUOHHBIX
TEXHOJIOTUI

Bnagers HaBBIKAMHU HCIOJIB30BaHUSA
Pe3yIbTATOB TEOPETHUECKIX
WCCIIEIOBAHNH U KOMITBIOTEPHBIX
TEXHOJIOTHH aHaJIN3a MOJCICH U3
00J1aCTH CEHCMOJIOTHH.

YMeeT npou3BOIUTh BEpUGBUKAITUIO MOJIEIH.

Biaseer  MHCTpyMEHTapMeM  MaTeMaTH-
yeckux makeroB Maple, Comsol mis
pelieHust ypaBHEHHI B YACTHBIX

IIPOU3BOJIHBIX, KPAaeBbIX 3a/1a4.

IlepeyeHb BONPOCOB, BHLIHOCHUMBbIX HA 324€T:

1. CBs13b HanpspKeHUH U eopMaluil.
2. TeopeMbl €qUHCTBEHHOCTH U B3aUMHOCTH.
3. CooTHomieHUs Mexay AeopMalMsIMU U CMEIIEHUSIMH U MEX]Ty CMEUICHUSIMU U

HAIIPSPKCHUAMU B HpﬂMOYl"OJ'ILHOfI CUCTCMEC KOOPpANHAT.

4. Teopembl NpeACTaBICHUS UCTOYHHUKA JJISI BHYTPEHHEH MOBEPXHOCTH; YKBUBAJICHTHBIC
00BEMHBIE CUJIBI ITIS1 Pa3phIBOB B HAMIPSKEHUH U CMEIICHUU.

5. UcTouHuK 7151 TOJBMKKH TI0 BHYTPEHHEMY Pa3phIBY.

6. O0beMHbIE HCTOUYHUKH.

7. IloTeHnnanel ynpyrux CMEIEeHHAN.

8. Pemienue ans ¢pyakiuu ['puHa TuHAMUYECKON TEOPUH YIPYTOCTH B OJJHOPOIHOM,
W30TPONHON, HEOTPAHUYEHHOHU Cpefe.

9. Pemenuie uist BOIHOM mapbl cuil B 0ECKOHEYHON OJTHOPOIHOM cpeie.

10. JIygeBas Teopust 11t BoH P 1 S B nasibHel 30He, BO30YKJICHHBIX TOYCUHBIM

HNCTOYHUKOM.

11. OcHOBHBIE CBOMCTBA IJIOCKUX BOJIH B YIPYTHX Cpeax.

12. HeotHopogHBIE BOJTHBI, (Da30BbI€ CABUTH U TPAaHUYHBIE BOJHBI.

13. MaTpuuHbIii METO/ aHAJIN3a IUIOCKUX BOJH B OJJHOPOJHBIX CPENaX.

14. PacipocTpaHeHue BOJH B MOMVIOIIAIOIIEN CPEJE: OCHOBBI TEOPUU TUIOCKUX BOJIH.
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15. PacnpocTpaneHue BOJIH B YIPYroil aHU30TPOIHOM CPEE: OCHOBBI TEOPUU TNIOCKUX
BOJIH.

16. CeiicMuyecKkre TaHHBIC, KAYECTBO CCHCMHYCCKUX JAHHBIX.

17. AHanu3 BpeMEHHBIX MTOCJIEA0BATEILHOCTEN C 1IEJIbIO MMOJIaBJICHUS ITYMOB.

18. AHanu3 JaHHBIX, [10JIy4a€MbIX IIPU UCIIOJIB30BAHUU CEHCMUYECKHUX TPYIIIL.

19. O6parHas KuHEeMaTHYeCKasl 3aayva.

20. OGpaTHble 33/1a41 B CEHCMUKE OTPa)KEHHBIX BOJIH.

21. OGparHas 3a1a4a 1Jis TUHEAPU30BAHHBIX CHCTEM.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOMPAIOTCS C YYETOM UX WHIUBHIYaIbHBIX ICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIHAAM M JIMLIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0pPOBBSI ITPEOCTABISIETCSI JJONOJTHUTEIBHOE BPEMS JUIS OJATOTOBKH OTBETA;

— IpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3YyIbTATOB O0YyYCHHUS MHBAIUIOB U JIHII C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 370POBbS MPEAYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIAYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIMXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U WHBAJIWAOB TIPOIEAypa OICHHBAHUS pPE3YJIbTaTOB OOYYEHHS 1O JUCHUIUIMHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iponierypa oneHMBaHUsI PE3yJbTATOB OOYYCHHs MHBAIUAOB M JIMII C OrpPAaHHYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbsSI 10 AMCLUILIMHE MPEIyCMaTpUBAET IpeaocTaBieHne nHpopmanuu B
dopmax, aganTUpPOBaHHBIX K OTPAHUYCHUSM MX 3A0POBBS M BOCIPUATHS WH(POPMAIIHH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

MeToanyecKkue PEKOMEHAAUH 110 OPraHUu3alMi U3yICHUA TUCHUIIJIUMHBI

B pamkax camocTosiTensHOU paboThl CTYIAEHT CaMOCTOSTENIEHO TOTOBHUT pedepaTuBHYIO
paboty. Kaxplif CTyJeHT BbINOIHAET paboTy 10 OJJHOM TeMe.

Jlns HamucaHus pedepaTa HE0OXOAMMO MoaoOparh aureparypy. OOliee KOIMYecTBO
JUTEPaTypHBIX HCTOYHHKOB, BKJIIOYas TEKCTbl M3 MHTepHera, (MyOiuMKanMM B >KypHalax),
JIOJKHO COCTaBJATh He MeHee 10 HamMeHoBaHMM. Y4eOHUKH, Kak MpPaBWIO, B JUTEpaTypHbIE
VCTOYHUKU HE BXOMST.

Pedeparsl BemonHs0T Ha nuctax Gopmara A4. CtpaHuIlbl TEKCTa, pUCYHKH, (POPMYIIbI
HYMEpYIOT, PUCYHKH CHa0XaloT MOJPUCYHOUHBIMH HAAMHUCIMHU. TEKCT cieayeT Medararb
mpudprom Nel4 ¢ uHTEepBaJioM MexXIy cTpokamu B 1,5 uHTepBasna, 0€3 HEIOMYCTHUMBIX
cokparnieHuii. B xonie pedepara 10mKHBI OBITH ClIeJaHbl BHIBOJBI. B KOHIIE paOOTHI IPUBOIST
CIIMCOK HCITOJIb30BAaHHBIX HMCTOYHHUKOB. Pedepar nomkeH OBITH MOANHMCAH MAarucCTPaHTOM C
yKazaHueM natbl ee odopmieHus. PaboThl, BhIMOTHEHHBIE 0€3 COONIOCHUS TEPEUNCICHHBIX
TpeOOBaHMi1, BO3BPAIIAIOTCS HA JOPAOOTKY.

BeinmonHeHHass MarucTpanToM paboTa ompeaessercs Ha MPOBEpPKY MpenojaBaTeiio B
yCTaHOBJICHHbIE CpOKH. Eciu y npenopasarelns ecTh 3aMedaHus, padoTa BO3BpAIlaeTCs U Mocie
UCTIpaBJIEHUH JINOO BHOBb OTIPABIISIETCS HA IPOBEPKY, €CJIM UCIPABJICHUS CYLIECTBEHHbBIE, TNO0
IIPEIBABISAETCS HA 3a4ETE, I/I€ IPOUCXOJUT €€ 3alUTa.
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5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS OCBOEHM Sl JUCUMILIMHBI (MOXYJIs).

5.1 OcHoBHas JiuTEepaTypa:

1. HapOyr, M.A. Berunciurensnas reodpusuka. CII6.: M3n-Bo Cankr-IleTepOyprckoro
I'ocynapcrBennoro Yuuepcutera, 2014. 200 c. [DnexkTpoHHbIl pecypc]. - Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=458076

2. OOpatHble 3a7auu U MeToAbl ux pemenus. [Ipunoxxenus k reopusuke / A.I'. Srona
[u np.]. M.: "JlaGopaTopus 3nanmii", 2014. 217 c. [DnaexTpoHHBIA pecypc]. - Pexum mocryma:
https://e.lanbook.com/book/94121.

3. Cokomnos, A.I'. TloneBas reodusuka / A.I'. Cokonos, O.B. ITonora, T.M. Keunna.
Openbypr: OI'Y, 2015. 160 c. [Dnexkrtponnsiii pecypc]. - Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=330594.

4. Illepman, C.M. CelicMuueckuii mpouecc W  MPOTHO3  3EMIICTPSCEHMI:
TeKTOHO(HU3UYECKass  KOHIICTIITHSI. HOBOCI/I6I/IpCK2 UzpgarensctBo I'eo, 2014. 353 c.
[DneKTpOHHBII pecypc]. Pexnm JOCTYyIIa:
http://biblioclub.ru/index.php?page=book&id= 469633

JI1s1 OCBOEHMS TUCUUILIMHBI MHBAJIUJAMU U JIMI[AMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbSI MMCIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«JIanb» u «OpaiiT».

5.2 JlonoiHUTEIbHASI JINTEPAaTypa:

1. Humutpuenko HO.M. HenuneiHas mexanuka crutomHon cpeapl. M.: ®@usmatiur, 2009.
624 c. [Onexrponnsii pecypc]. - Pexxum goctyna: https://e.lanbook.com/book/59577.

2. Konecunuxos FO.B., Mopo3oB E.M. Mexanuka koHTaktHoro paspymenus. M.: URSS, 2012.
224 c.

3. CremnanoBa, JI.B. Maremarnyeckue METOAbI MEXaHUKH paspyiieHus. Mocksa: Ou3mMartiur,
2009. 336 c. (aneKTpOHHBIN pecypc, pexxkum aoctyna: https://e.lanbook.com/book/59534).

5.3. Illepuoanyeckue U3IaHNUS:

1. BeruucnurtenwbHas cedicMoniorusi / MeXayHapOIHBIM MHCTHTYT TEOPUMU IPOTHO3A
3emieTpsiceHuit u Maremaruueckoit reopusuxu. ISSN 0203-9478. http://www.mitp.ru/ru

2. Bynkanomorus u ceiicmonorus // Axagemm3paruentp «Haykay.. ISSN 0203-0306.
http://www.naukaran.com/zhurnali/katalog/vulkanologija-i-sejsmologija

3. Teonoruss m reodmsmka // Cubupckoe ortmenenne PAH. ISSN  0016-7886.
http://sibran.ru/journals/GiG

6. Ilepeyenr pecypcoB  HHGPOPMAINUOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTEepHEeT», HEOOXOAMMBIX /IJISI OCBOCHUS TUCHHMILINHBI:

1. Kadeapa reopusnyeckux METOJIOB HCCIEIOBAHUS 3E€MHOM KOPBI T'€0JIOTMYECKOTO
daxynsTera MI'V:http://geophys.geol.msu.ru/index8.htm

7. MeToauyeckue yKazaHus JJisl 00y4YaIOIIUXCSI M0 OCBOEHUIO JUCIIUNIMHBI

[Io xypcy mnpeaycMOTpeHO MpOBEACHUE JIEKIIMOHHBIX 3aHSTHM, Ha KOTOPBIX JAETCA
OCHOBHOIl CHCTeMaTU3UPOBAHHBIN MaTepual U Jab0paTOPHBIX 3aHSITHHA, HA KOTOPBIX CTYAECHTHI
MPUMEHSIOT TOJYYEHHbIE TEOPETHUECKHE 3HAHMS K PEIICHUI0 KOHKPETHBIX 3ajad. YpPOBEHb
YCBOEHHUSI TEOPETUUYECKOTO MaTepHalia TPOBEPSETCS IMOCPEICTBOM ONpOca MO OCHOBHBIM
BOIPOCaM TE€MbI U pe3yJibTaTaM BBIOJHEHUS WHAMBUAYAIbHBIX U TPYIIOBBIX J1A00PATOPHBIX
3aJaHuH.

Baxneiimum »TamoM Kypca SBISETCS CaMOCTOSITeNbHas paboTa MO JAUCHHUIUIIMHE.
Ilepeuensb pa3aenoB sl CaMOCTOSITETBHOTO U3YYEHHS TPUBENICH B pa3aene 2.5.
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Hepeqeﬂb BOIIPOCOB U TEM IJIsI CAMOIMIOATOTOBKH

. OCHOBHBIE CBOMCTBA IIJIOCKUX BOJIH B YIIPYTUX Cpeaax.
. HeogHopoaHbie BOJIHBL, (ha30BbIE CIBUTH U TPAHUYHBIC BOJIHBI.
. MaTpuuHblii METO/] aHAJIN3a IUIOCKUX BOJIH B OJIHOPOJHBIX Cpeaax.
. PacipocTpaHeHune 11ocKux BOJIH B MOIVIOIIAOLIEHN Cpeae.
. PactipocTpanenue IMIOCKUX BOJIH B YIPYIOl aHU30TPOITHOM CpeJie.
. Ciheprueckue BOIHBI KaK CYNEPIO3ULIUS TNIOCKUX M MIMHAPHIECKUX BOJIH.
. OTpaxkenue cepruyecKkux BOJH OT IJIOCKOW IPaHUIIbl, aKYCTHUECKHUE BOTHBI.
. Cihepuueckue BOJIIHBI B yIIPYTOM MOJIYIPOCTPAHCTBE, MOJt0C Parnest.

9. Metoanl Kanbsipa - e Xoorna 1151 TUHEUHBIX HCTOYHUKOB.

10. Metoast Kanbsipa - ne Xoorna jJist TOYEUHbIX UICTOYHUKOB.

11. OcHOBHbIE CBOMCTBA IOBEPXHOCTHBIX BOJIH.

12. 3agaya Ha COOCTBEHHBIE 3HAYCHHUSI JIJIsl BEKTOPA IBHKEHUS-HATIPSKEHUS.

13. TToBepXHOCTHO-BOJHOBAs 4YacTh (hYHKIMHM ['pHHA U1 BEPTUKAIBHO-HEOIHOPOIHON
Cpepbl.

14. Bonnbl JlgBa u Panes oT TOYEYHOro MCTOYHMKA C MPOU3BOJIBHBIM CEHCMUUYECKUM
MOMEHTOM.

15. Bo30yx1eHrne COOCTBEHHBIX KOJICOAHUH TOYCYHBIM UCTOUYHUKOM.

16. TToBepxHOCTHBIE BOJHBI Ha chepruecKoil 3emie.

17. O6beMHBIE BOJIHBI B CpelaX CO CBOMCTBAMU, 3aBUCSIIUMHU OT ITyOUHBI.

18. Meton Kanbsipa 111 MHOTOCIOMHON cpefibl € IIOCKONapaieIbHbIMUA IPAHULIAMMU.

19. Metox oTpaskeHHit U1 Cpeabl C OOIBIIUM YUCIOM IUIOCKUX CIIOEB.

20. Kitaccuueckast JiyueBasi TEOpHsI B CEIICMOJIOTHH.

21. PacnpocTpaHeHue BOJIH B Cpellax C IJIABHBIM U3MEHEHUEM CKOPOCTHU C TITyOHHON IpH
HaJIM4YHMH TOYEK TOBOPOTA.

22. YacTOTHBIN U TUHAMUYECKUH AUana30H CEHCMUYECKUX CUTHAJIOB.

23. ObHapyKeHue CUTHAIOB, METOIbI MTO/IaBIICHUS IIyMa.

24. JlydeBble IOCTPOEHUSI B HEOJHOPOJIHOM cpejie.

25. Yupyrue BoJHBI B cTaO0OHEOAHOPOIHBIX Cpeiax.

26. PaccesiHue, BO3HUKarOIIEE BCIIEICTBUE CKOPOCTHONW HEOTHOPOJIHOCTH CPEIbI.

27. 'opu30oHTaIbHbIE HEOJHOPOIHOCTH B CIIOUCTOM Cpefe.

28. 3agaua Ko 1151 ypaBHEHMI Jydeil M sliKOHaJIa, JIydd B HEOJTHOPOAHBIX Cpe/iax.

29. Teopust pa3pbIBOB, JIy4€BOU Psill, KAYCTHKH.

30. T'eomerpuueckue METOAbI peUIeHHs OOpaTHBIX 3agady Juld BEpPTHUKaIbHO-
HEOJJTHOPOJHBIX M CIOUCTO-OJHOPOIHBIX CPEl, [UISl CIOEB C KPUBOJIMHEWHBIMH OTPa)KAOILUMU
rpaHULIaMHU.

0NN KW~

IIpumepHbIe 3a1a4M JJIs1 CAMOCTOATEILHOH PadoThI

1. UTo mpoMCXOOUT C HANpPSDKEHUSMU B TEJIE ¢ POCTOM TEMIEPATypbl IIPU HEM3MEHHOW Jie-
dopmaruu? BynyTt au HanpsKeHUs TOAYMHATHCS 3akoHy ['yka:

Zij = CijpaCig

WJIU TIOHAZ00ATCSI HEKOTOphIe M3MEHEHHs 3Toro 3akoHa? (HamomHMM, 4TO ceHCMOIIOTHYECKHE
MPUIIOKEHUs 3aKoHa [ 'yKka 00BIYHO COOTBETCTBYIOT a/IMa0aTHUECKOMY HArPYKEHHUIO. )

2. W3BectHo, yTO moyie cMmemeHuid U (X, t) ympyroro Tenma onpeaensercs €AWHCTBEHHBIM
o0pa3oM (HanmpuMmep, MPUIOKEHHBIMU 00bEMHBIMU CUJIAaMU U HampspkeHusiMu). [lokaxwure, 4yTo
00BbEMHBIC CHITBI M HATIPSDKEHHS 33/1aHbl OJJHO3HAYHO, €CITU U (X, t) M3BECTHO BO BCEX TOYKAX.

3. H3MmeHsATcs 1M COOTHONIEHMs OajlaHCa YHEPIHH, €ClIU HaIpsDKEHUS 3aBUCAT OT CKOPOCTHU
nedopmanuii (Hanpumep, JUIst BA3KOH cpesbl)?
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4. JIns TOYKH B KUJKOCTH MOJ JaBjiecHWEM P TeH30p HampsyKeHHl U30TPONEH U UMEET
KOMIIOHEHTBI 7;; = —PJ; . UtoObl TOJUEPKHYTH PA3NIUYHsI MEXIY HAMPSDKEHUSIMH, BO3MOXKHBIMH

B TBEPJOM Tel€ M CYIIECTBYIOIIMMU B JKHJIKOCTH, YIOOHO OIPENEIUTh JE€BHATOPHbIC
! ’
Hanpsokenua ¢ U3 r; = (1/3)ry A; + 7

U JIeBUATOpHBIE IedopManuu U3 e; = (1/3)e, 5, +e; . Ilokaxure, 4T0 ympyras SHEprus Us

M30TPOITHOW YIIPYTrOM cpelie MpeacTaBuMa Kak

1 2 A’
U= EK& + gyj €8 T yeijeij}

IToxaxuTe, 4TO & — ITO OTHOCUTENILHOE M3MEHEHHE 00beMma (T.e. 0ObeMHas aedopmaius).

. 1 2
Otcroga U MOXXHO paccMaTpuBaTh KaK CyMMY JIWJIATallMOHHOM 3HEPIHU EK,I+§ yj eijekk}n

ynpyroit sHepruu  ueje;. Ilouemy ( /1+§ ﬂj (uacTo Ha3bIBaEMOE MOJYJIEM CKaTus,
3

0003HaYaeMBIM l() n , JAOJLKHBI OBITH ITOJOXKUTENBHBI? Kak ecTecTBeHHee HA3bIBATL k -

CKMMAEMOCTBIO MJIM HEC)KMMAEMOCTBIO?
5. 3aBUCSIIUN OT BpEMEHHU CEHCMUYECKUIT MOMEHT OIPEAETSETCS KakK

M, (t) = () A

SBnserca nM T(t) CPEAHHMM IO IUIOINALU A(t) , COOTBETCTBYIOLICH PaspblBy B MOMEHT i, niu
CPEIHUM I10 ILIOWAIH A(o) , ABJIOIIEHCS PE3yJIbTUPYIOIIEH IOBEPXHOCTBIO pa3phliBa JJIS J1aH-
HOTO 3eMJIeTpsiceHus1?

6. ITokaxkuTe, YTO CHIIOBOM DKBHUBAJIECHT TOYEUYHOIO UCTOYHHMKA B & C TEH30POM CEMCMHUYECKOTO
MOMEHTa M, paBeH

fp(x,t)z—Mpq(t)a%&X—f)
q
7. PaccmoTpuM chepHUYECKyI0 MOJIOCTh pajnyca a BHYTPHU OJHOPOJHOTO H30TPOIHOIO TeJa.
Korna k moBepXHOCTH MOJIOCTH TPUIIOKEH OJHOPOIHBIN CKAYOK JABJICHUS AP , TCHEPUPYIOTCS
chepruvIecKu-CUMMETPUYHBIC BOJIHBI CO CMEIIEHUEM TOJIBKO B pajraibHOM HamnpasieHuu. [lo-
KaXHTe, YTO TCH30P MOMEHTA TOUYEYHOTO MCTOYHHKA, SKBUBAJICHTHOI'O dTOMY CEHCMHUYECKOMY
HCTOYHHUKY, UMECT BU]J]

,(Ap 0 0
|\/|=4’;a 0 Ap O
0 0 Ap

C 3aMeHOI MHOXUTENS 4/3 Ha (A + 2)/ 1 - Vicnonb3yiiTe TOT BaKT, 4TO paJuaIbHOE CMELICHUE
BUJA

u(r,t) :—g[w(t—r/a)/r]
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YIOBJIETBOPSICT YPaBHEHUIO ABM)KEHUS, TJIe I - paCCTOSHUE OT LEHTPa IMOJIOCTH U a - CKOPOCTh
MPOJOIBHBIX BOJIH.

8. I'maBHBIE OCH CHMMETPHUYECKOIO TE€H30pa BTOPOIO PaHra — 3TO OCU JEKapTOBOH CHUCTEMBI
KOOpPJIMHAT, B KOTOPOIl HeinaroHaJlbHble KOMIIOHEHThI TeH30pa paBHbI Hym0. Haunute ¢

0 0 M,
M= 0 0 0
M, 0 0

JAIOUIETO TEH30p MOMEHTA, OTHECEHHBIN K HAIPaBICHUSM IOABY)KKH g M HOPMAaJH K Pa3pbIBY
V; OBEpHUTE OCH Ha 45° BOKpYr JUHUM, NEPHEHIUKYIAPHOW K g U V, U NOKAKUTE TaKUM
00pa3oMm, 4TO OCH CXaTHs U pacTsDKEHUS - TJIABHbIE OCH JJIs TeH30pa MoMeHTa. [lokaxute, 4To

CelCMUYECKHT MOMEHT MO IJI1 IIOABMIKKH IIO Pa3pbIBY - MHBAPHUAHT TCH30pa MOMCHTA M,

HafII[H AJId 3TOro BCIIMYMHY KOMIIOHCHT BCKTOPHOI'O AUIIOJIA B KOOpI[I/IHaTHOﬁ CUCTEMC, CBs-
3aHHOU C TTIaBHBIMM OCSIMU.

0. HOKa)KI/ITe, 4TO CPCAHCKBAAPATHYHOC 3HAUYCHHUC XAPAKTCPUCTUKH HAIIPABJICHHOCTHU IJIA
AMIUIMTYA BOJIH P B ,Z[aJIBHeﬁ 30HE OT TOYEYHOMU CI[BI/IFOBOI‘/‘I JAUCJIOKAalIuH, OCPCAHCHHOC IIO

doxanbHOU cdepe, paBHO +/4/15; mOKaxuTe, YTO JUIsl BOJIH S aHAJIOTMYHAs BEJIMYMHA paBHA

\2/5 . Haunure ¢ onpeneneHus XxapakTepUCTUKH HAITPABICHHOCTH:

A" =9sin26cosdf —6(c052¢9c:osq>é— cos 9 cos dD)
A® = 4sin 20 cos DF — 2(cos 260 cos D & — cos @ cos DD)

A"® = _-3sin26cosdF + 36(c0526’cosd>é—cosecosd>é))
A" =sin 20 cos dFf

A" = c0s 26 cos D O — cos f cos DD

10. Onummre B chepuyeckuX KOOpAWHATA, XapaKTEPUCTHKY HAIpPaBICHHOCTU JABOWHOW Mapbl
CHJI ¥ TOK&)XHTE, YTO KOMIIOHEHTHI F, *G; B JaJIbHEii 30HE PAaBHBI

rr. 00. + DD
L LLF( rj+ L 000 !

drpa’ T Ca) o’ r "B

Ota QopMyna ompeaenseT i-l0 KOMIIOHEHTY CMENICHHUsSI B CHUCTEME (r,d,d) 4Yepe3 JIeKapTOBEI

KOMIIOHCHTBI CAWHUYHBIX BCEKTOPOB fr,H,CD JIA ciiydas CUJbl F(t), HpHJ’IO)KCHHOﬁ B Ha4ajic

KOOp/INHAT.

11. ITokaxxute, 4TO 3a/1a4a OTHICKAHUSI TPACKTOPHH JIyda B HEOJJHOPOJHOM Cpelie CO CKOPOCTHIO
pactnpoctpaHeHuss BoiH C= C(X) okBuBaneHTHA PELICHHUIO 3aa4d MEXAHUKU O JIBUKECHHUH

4acTUlbl B CHJIOBOM IIOJIC C NOTCHIOMAJIOM, IPOIOPUHOHAIBHBIM 1/ c?. YkazaHue: BBEIHTE
CKAJIpHYIO TICPEMCHHYIO o, ONPCACIIAIOIIYIO ITOJIOKCHHUEC Ha JIYUYC U HUMCIOLIYHRO CBOMCTBO
dx/do=VT.

12. Ecnm mOBEpXHOCTHh YNPYTroro MOJYNPOCTpaHCTBA CBOOOJHA OT HAMpPSOKEHUH, TO, Kak
M3BECTHO, MOKET CYIIECTBOBATh MOBEPXHOCTHASI BOJHA cMelleHui (BonHa Pames). Ilokaxkwure,
YTO, €CJIU MOBEPXHOCTh HEMOJBUXKHA, COOTBETCTBYIOIIEH MMOBEPXHOCTHOW BOJHBI HANPSIKEHUN
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CYyILIECTBOBaTh HEe MOXeT. (YKa3aHHE: MOJIyYUTEe BBIPRKECHUE AJI ONPEACTUTENS U TMOKaXKHUTE,
YTO OHO HE OOpalraercs B HyJb [P TOMYCTUMBIX 3HAYSHHSIX P.)

13. Tlouemy He MOXXET CYIIECTBOBATh I'paHHuYHas BoJHAa SH Ha rpaHuie Mexay IByMs OA-
HOPOJHBIMH ITOTYIPOCTPAHCTBAMU?

14. TlokaxxuTe, 4YTO UMEHHO TOPU30OHTaNbHAsA (2 HE BEPTUKAJIbHAs) KOMIOHEHTAa CMEUICHUS B
BoJIHE Pajiest mpoxoauT uepes Hylb IpU YBEITUYCHUH TITyOHHBI.

15. Hokaxure, uto Q(®) B 06mEeM ciTydae SIBJIIeTCS YeTHON (QYHKIMEH H, CJEA0BATEIbHO, IPH

OTCYTCTBHUH JUCIICPCHUU 3aTyxanmI/H71 HUMITYJIbC, BCEraa CUMMETPHUYCH OTHOCUTEIIBHO t =X / C .

B ocBoeHMM IMCHUIUIMHBI MHBAIUAAMM U JIMLAMH C OFPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTallUM) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yEMbIX MPHU OCYIIECTBJICHUH
00pa30BaTeJILHOIrO MPoIecca Mo AHCIIUIIHHE

8.1 Ilepeuyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

— IlpoBepka WHAMBUAYaNbHBIX 3aJaHUA M  KOHCYJbTUPOBAHUE IOCPEACTBOM
ANEKTPOHHOM MOYTHI.

— MHcnonp3oBaHuE 3JEKTPOHHBIX MPE3EHTALUMA NPU MPOBEACHUM JEKUUOHHBIX U
1a00paTOPHBIX 3aHSATHUH.

— Mcnonp3oBaHne MaTeMaTHYECKUX MAKETOB MPU MPOBEACHUH Ja00PATOPHBIX 3aHITUH.

8.2 IlepeyeHb HeOOXOAMMOIO JIMIEH3MOHHOIO H CBOOOJHOIO IPOrPaMMHOIO
o0ecneyeHus.

1. Onepannonnas cucrema MS Windows.

2. HnrerpupoBanHoe opucHoe npuioxenne MS Office.

3. IlporpamMmMHoe oOecriedeHne UIsl OpPraHW3AlMH  YIPABISIEMOTO KOJUIGKTUBHOTO U
6e3omacHoro foctyna B lHTepHeT.

4. Marematnueckue naketsl Maple u Matlab

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

— Tlopran denepanbHOTO areHTCTBa MO TEXHUYECKOMY PETYIMPOBAHUIO M METPOJIOTHH
http://www.gost.ru;

— DnextponHas 6ubnmuoreunas cucrema "FOpaiit" (http://www.biblio-online.ru).

— DOnexkTpoHHas OubnuoreuyHas cucrema '"YHuBepcuterckas Oubimoreka ONLINE"
(http://www.biblioclub.ru).

— DrnektpoHHas OubnuoreyHas cucreMa uznatenscrsa "Jlanp" (http://e.lanbook.com).

— basa nannbix Hayunoii snexrponnsiit 6unbmmorexku eLIBRARY.RU https://elibrary.ru/

— ba3a nmansbix Bcepoccuiickoro HMHCTUTYTa HAy4yHOW W TEXHHYECKOM HHQOpMaIiu
(BUHUTU) PAH http://www2.viniti.ru/

— ba3pl nmaHHBIX M aHanMTHUYECKHE NYyONMKAIMK «YHHBEpCUTETCKas HHGOpMaIMOHHAS
cucrema POCCHSI» https://uisrussia.msu.ru/
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9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoaumMasi JIA  OCYLIECTBJICHHS
o0pa3oBaTeIbHOIO NpoLecca o JUCHHUILIMHE.

MatepuaibHO-TeXHUYEeCKOe 00ecredeHne JUCIUILTUHBI U
Ne Bua pador
OCHAIIICHHOCTh
1. JlexunoHHBIE JlekuvoHHAs ayauTOpUs, OCHAIEHHAs MPE3eHTAllMOHHON
3aHATUA TEXHUKOW  (IIPOEKTOp,  JKpaH,  KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM HPOrPaMMHBIM OOECIEYEHUEM, a TaKXKe
HeoOXoanuMoii MeOebIo (H0CKa, CTOJBI, CTYIbS).
(aymutopuu: 129, 131, 133, A305, A307).
2. JlabopaTopHblie KomnproTepHslil Ki1acC, YKOMIUIEKTOBAaHHBIA KOMIIBIOTEpaAMU
3aHATHUS c JULEH3UOHHBIM MIPOrpaMMHBIM obecrieueHueM,
HEeoOXoanMOoi MeOembIo (H0CKa, CTOJBI, CTYIIbS).
(aymuropunm: 101, 102, 106, 106a, 105/1, 107(2), 107(3),
107(5), A301).
3. I'pynnoBsie Aynutopus s CEMHUHAPCKHX 3aHATHH, TPYNIOBBIX U
(MHAMBUAYATbHBIC) | HHAUBUIYATbHBIX KOHCYJIbTAIIHH, YKOMIUJICKTOBaHHBIE
KOHCYJIbTAIlUH HeoOxoauMoii Me0esbIo (A0CKa, CTOJBI, CTYIbA).
(aynuropuu: 129, 131).
4. Texymuiit KOHTPONb, | AyAUTOPUS 171 CEMUHAPCKUX 3aHITHIMA, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHAS MIPOMEKYTOUHON aTTeCTAIWH, YKOMIUICKTOBaHHASI
aTTecTalnus HeoOXxoauMoii MeOesbio (I0CKa, CTOMBI, CTYNbs) (ayAUTOPHH:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C,
A3010, A512), KOMIIbIOTEpaMU C JINIEH3UOHHBIM
MpOrpaMMHBIM oOecrieueHrneM M BbixojgoMm B uHTepHeT (106,
106a, A301)
S. CamocrositenbHass | Kabuner uist  caMOCTOSTENbHOM — paboOThl, OCHAIEHHbBIN
pabora KOMITBIOTEPHOU TEXHHKOW C BO3MOXKHOCTBIO MOJKIIOYECHUS K
cetu «VHTEepHET», NPOrpaMMON HKPAHHOTO YBEINYECHUS,
00€eCIeUeHHBI JOCTYNOM B JJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYI0  Cpely YHUBEPCUTETa, HEOOXOAMMOI
Me0enbio (I0cKa, CTOMBI, CTYIb).
(Aymutopus 102a, unTanbHbIN 3ai).

OcymiecTBiieHre y4eOHOTO TIpollecca TpearnoiaraeT Haluyue HeoOXOIUMOTo It
peamu3any  JaHHOW TPOTpaMMBbl TEPEYHS MaTepHAbHO-TEXHUYECKOTO  OOeCTeueHHs:
ayJIUTOpuu, O0OOpYIOBaHHbIE BHJCONPOCKIMOHHBIM OOOpPYAOBAaHUEM Ul Hpe3eHTalMH
(undpoBOil TIPOEKTOP, IKpaH, HOYTOYK) W HEOOXOMUMOW MeOenbio (JI0CKa, CTOINBI, CTYIbs);
KOMITBIOTEPHBIE KJACChl C KOMITBIOTEPHOM TEXHUKOW C JIMIIEH3MOHHBIM HPOTpaMMHBIM
oOecrieyeHreM M He0OXOAUMOM MeOembIO (J0CKa, CTOJIBI, CTYIbs) 7Sl IPOBECHUS 3aHATUH.

KomnerotepHas nojiepkka yue6Horo nporecca no Hampasienuto 01.04.02 IMpuknagnas
MaremMatuka M uHpopMaTHKa oOecreuMBaeTcs MO BCeM JAUCHMIUIMHAM. DakylbTer
KOMITBIOTEPHBIX TE€XHOJOTWH M MPHUKIAIHOM MaTeMaTHKH, OCHAILEH KOMIBIOTEPHBIMU KJaccamMu
10, YCTAHOBJIEHA JIOKAJIbHAs CETh, BCE KOMITBIOTEPHI (PaKyJIbTETa MOAKIIOUYEHBI K ceTH MHTepHeT.
MaructpantaM JIOCTYHHBI coBpeMeHHble [I9BM, coBpeMeHHOe IHUIIEH3MOHHOE MPOTrpPaMMHOE
obecrieueHue.

MarmuctpanTbl W TpernojaBaTeld By3a MMEIOT IMOCTOSHHBIM JOCTYNl K 3JEKTPOHHOMY
KaTaJory y4yeOHOW, METOINYECKON, HAYIHOU JIUTEpaType, MEePUOTMUECKIM H3IAHUSIM U apXUBY
cTareil.
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