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1. lenau ocBOeHUs TUCUMIIIMHBI

Llensmu ocBoeHns ANCUUNINHBI ABMAKOTCS:

1. dyHaameHTanbHas noArotToBka B 06nacTv ypaBHEHMI B YaCTHbIX MPOU3BOAHbIX,
HaxoasaWmnX NPUMEHEHNE B MexaHuke, usnke, TEXHUKe, GUONOrnn, KOOI,

2. OBnageHve aHanUTUYECKMMU MeTo4aMM pPeLLeHNs KpaeBbIxX 3a4a4 MaTemMmaTU4eckom
du3nkun. 3agadert M3ydeHust OAUCUUNMMHBLI SBMSIETCS: OBMageHne OCHOBHbLIMM
MNOHATUSAMW, NOESMU U METOAAMWU TEOPUM YPaBHEHMUIN B YaCTHbIX NPOM3BOAHbIX.

Mecto nucunniimabl B crpykrype OIIOII 6akanaBpuara

JuctummHa oTHOCUTCS K 070Ky 1! «Iucuummuabi(Moaynn )». K o0s3arensHOlM yacTu. Untaercs B 6
cemecTpe.

2. Pe3yabTaTsl ocBOeHUS AUCHUILIMHBI (Moay.Jis) nddepeHunanbHbie ypaBHEeHUS B
YACTHBIX IPOU3BOAHBIX

[Tportecc w3ydeHUs TUCHUILUIMHBI HAIMpaBJICH Ha (OPMHUPOBAHHME DJICMEHTOB CJICTYFOIIHX
koMmrieteHuii B coorBerctBuu ¢ ®I'OC BO no nanHOMy HanpaBJIeHUIO:

Kon HaumenoBanue NHaukaTop HOCTHKEHUS KOMIIETCHIINH
KOMIIETEH- KOMIIETCHIIUU (3aKperUIeHHBIN 32 TUCTIATUTNHOM )
12078
YK-1 CriocobeH oCymeCcTBIST VK-1.1. Ananusupyer 3a1a4y, BbLIEss ee 0a30BbIe

MOUCK, KPUTHYECKUI aHaJu3 | COCTaBJISAIOLINE;
uHpopMaIuu, TPUMEHSITh VK-1.2. Omnpenensier, UHTEPHPETUPYET U PAHKUPYET
CHUCTEMHBIN OAXOM IS uH(popMaIrio, TpPeOyeMyo JUIs pEIIeHHUs TOCTaBIEHHOM
pelIeHus MOCTaBIEHHBIX 3a/1a4u;
3a1a4y VYK-1.3. OcymiecTBiasieT MOUCK HH(POPMAIMK AJIs pEIICHUS

MIOCTABJICHHOW 3aJ[au¥ 110 Pa3IMYHBIM THIIAM 3aIPOCOB;
VK-1.4. TIpu o6paboTke nHGOpMaIIUK OTINYAET (PAKThI OT
MHEHUH, HHTEpIpeTaIii, OlIeHOK, (hOpMUPYET
COOCTBEHHBIE MHEHUS U CY)KJCHUS, ApTyMEHTUPYET CBOU
BBIBOIBI ¥ TOUKY 3PEHUS;

VK-1.5. PaccMaTpuBaeT u npeaiaraeT BO3MOXHbIE
BapHUaHTHI pEIICHUS TOCTABICHHON 3a/1a4H, OIEHUBAs MX
JJOCTOMHCTBA U HEJIOCTATKH.

[1K-6 CnocobeH NpUMEHSITh I1K-6.1. Opuenrupyertcs B 3aKOHOMEPHOCTSAX, MPUHIUIIAX
CICIUATbHBIC IIPEJIMETHBIC | M YPOBHSX (GOPMUPOBaHHUs U peann3anuy CoAepKaHms
3HaHMS NIPU pean3aliu 00pa3oBaHus B 00JaCTH (PU3HKU U MH(POPMATHKH;

06pa3OBaTeJILHOFO rpolrecca| CTPyKTypy, COCTaB U AUIAKTHICCKUE CANHHLIBI COCPIKAHUS
IIKOJIFHOTO TIPEAIMETa «MaTeMaTHKa» U «HH()OPMaTHKa

I1K-6.2. [IpumensieT crienuanbHbIe 3HAHUS B 00JIaCTH
MaTeMaTHK{ M HHPOPMATHKHA B 00pa30BaTEILHOM IIpoIlecce
I1K-6.3. IIpou3BoauT oTOOp BapHATUBHOTO CONEPKAHUS
y4eOHOro NpeMeTa C y4eTOM B3aUMOCBS3U  YPOUYHOH U
BHEYpOYHOH popM 00ydeHHs1 MaTeMaThKe 1 HHPOpMAaTHKe




4.

CTpyKkTypa M coJep:KaHue IUCUMILUIMHBI (MOAYJsi)) YpaBHeHHS € YACTHBIMHU

NMPOU3BOIHBIMU
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)
OO6m1as Tpy10€MKOCTb TUCHUILIMHBI COCTaBIIsIeT 4 3a4eTHBIX eAnHUIl, 144 yaca.

Bcero [TopsimKOBBIIT HOMEDP CEMECTPA
6
OO6m1as TpyJ0EMKOCTh 144 (43.e.) 144
JUCLIUIUINHBI BCETO (B 3.€.), B
TOM YHCJIE:
KypcoBoii npoekT (pabota) He
peayCcMO
TPEHO
AyIUTOpHBIC 3aHATHS BCETO (B 60 60
akaj.4yacax), B TOM YHCIIE:
Jlexum 30 30
[TpakTHyeckue 3aHATHS, 30 30
CEeMUHApPBI
JlaGopaTopHbie paboThI He He
NPEAYCMO | IPEAyCMO
TPEHO TPEeHO
CamocrosTenbHas pabora o7 o7
BCero (B akaj.yacax), B TOM
qucie:
Bupg urorosou arrecranuu:
3auer
DK3aMeH 27 27
OO1ast TPy 10€MKOCTb 144 144
JTUCTIATITHBI




No/

HaunmenoBanue
pa3ziesoB U TEM
JUCIUTUTAHBI (MOJTYJIS )

ceMecTp

Bunpl yueOHo# paboThl, BKITIOYAst
CaMOCTOSITEIIbHYIO paboTy CTYACHTOB U
TPYJIO0EMKOCTb (B Hacax)

CamocTosTeNnbHas
pabota

AynuropHas paborta

DopMBI TEKYIIETO KOHTPOJIS
yCIeBaeMoCTH (TI0 HeJeNsAM
cemectpa). DopMBI IPOMEXKYT.
aTTect

BCECTO

JEKIHH
[Ipaxr. 3anaTus
Jlabopart. 3aHsTHS
Jp.BUabI KOHTAK. pad.
Bcero

Kypcos. pa6(.mpoekr)
[MoaroToBKa K 3K3.
Jpyrue Bupl

CobecenoBanue
Konoksuym
[IpoBepka TecToB
[TpoBepka KoHTp.pab
ITpoBepka pedepara
[TpoBepka scce u
Kypcogas padota

Pa3gen 1. BeiBoa ypaBHeHuid
KO0J1e0aHNi CTPYHBI,
TeNJIONPOBOAHOCTH, Jlamnaca;
MOCTAHOBKA KPaeBbIX 3a1a4, HX
(usznyeckass MHTepIpeTanus.

N
N
[E
o

11

BriBo ypaBHEHUI KosieOaHUi
CTPYHBI, TEIJIOMPOBOJIHOCTH,
Jlannaca. [loctanoBKa KpaeBbIX
3amad, ux pusudeckas
HMHTEpIpeTaIysl.

Paznen 2. Teopema Kourn-
KoBaJjieBckoii; moHsiTHE
XapaKTepUCTHYECKOTO
HaINpaBJIeHuUs,
XapaKTePUCTHKH; PUBEIEHUE
K KAHOHHYECKOMY BH/Y U
KJIAaCCH(PUKAUSA JTIMHEHHBIX
YPaBHEHHIA ¢ YACTHBIMH
NMPOU3BOIHLIMU BTOPOI0
MOpsiIKa.

2.1

[IpuBeneHne K KAHOHUIECKOMY
BUJly U KJIaCCH(UKALINSA
JIMHENHBIX YpaBHEHUH ¢
YaCTHBIMHU TTPOU3BOIHBIMHU
BTOpOTO nopsiika. Teopema
Komm-Kosanesckoil.

2.2

IlonsTue XapaKTCPpUCTUICCKOTO
HAIIPABJICHHUS, XaPAKTCPHUCTHUKH.

Paznen 3. Bo1HoBoe ypaBHeHue;
JHepreTHYecKne HepaBeHCTBA;
€IMHCTBEHHOCTH pelieHus
3agayu Komu u cMemiaHHOM
3a/1a4u; BbIBOJA (opmyJ
Kupxroda u Ilyaccona,
Hccsae10BaHue 3THX POopMy.JI;
MeTox Dyphbe 111 ypaBHeHUS
KO0J1e0aHuii CTPYHBI, 0011ast
cxema meroga Dypse.
YpaBHenus Jlansiaca u
IIyaccona; ¢popmy.nl I'puna;
(¢yHnaMeHTa/IbHOE pelenne
onepartopa Jlannaca;
NMOTEeHIHAJIbI; CBOHCTBA
rapMOHMYECKUX (PyHKIMIi;
eIUHCTBEHHOCTh pelieHu i
OCHOBHBIX KpaeBbIX 32124 JIsl
ypaBHeHus Jlansaca; pyHkuus
I'puna 3apaun J{upuxie;
peuenue 3aaaun Jlupuxie qis
ypaBHenus Jlaniaca B mape;

12 |12 20




eIMHCTBEHHOCTD pelIeHust
BHelHel 3axa4u J{upuxie;
00001IcHHBIC PelIeHUS] KPAeBbIX
3a1ad4.

3.1 |BomHOBOE ypaBHCHHE.
DHepreTUYecKue HEPaBEHCTBRA.

3.2 EuHCTBEeHHOCTD pemieHNs 3a1a4n
Ko u cMenianHoi 3a1a4n.
BriBox ¢popmyn Kupxroda u
IlyaccoHa, uccnenoBaHue 3TUX
opmys

3.3 |[Meron ®@ypbe st ypaBHEHUS
KoJIeOaHUH CTPYHBI, 001IIas cxema
Merona Oypre. YpaBHEHUS
Jlanutaca u Ilyaccona. @opmyssl
I'puna.

3.4 |DynnameHTambHOE pElICHHE
oneparopa Jlamnaca. [lorennuansl.
CBolicTBa TapMOHMYECKUX
(yHKITHIA.

3.5 |EauHCTBEeHHOCTH penieHui
OCHOBHBIX KPaeBbIX 3a7a4 JUIs
ypaBHeHus Jlamnaca. ®yHkuus
I'puna 3anauu lupuxne. Pemenue
3anauyu JJupuxie Uit ypaBHEHHUS
Jlannaca B wape.

3.6 EnuHCTBEeHHOCTD penieHus
BHEIIHEW 3anauu Jupuxie.
O06001ICHHBIC PEeIICHAST KPAeBBIX
3a7ad4.

Pa3nexn 4. YpaBuenue
TEMJIONPOBOHOCTH; MPUHIIUII
MaKCHMYMa B OrPaHHUYeHHOI
00J12CTH U eIUHCTBEHHOCTDL
petenusi 3anaun Komu;
MOCTPOEHMS PellieHne 3a1aun
Komm 1151 ypaBHeHust
TEIJIONMPOBOXHOCTH.

20

4.1  |Vpasnenue
TerIonpoBoaHocTU. I Ipunnun
MaKCHUMyMa B OTPaHUYEHHOU
00J1aCTH 1 €IMHCTBEHHOCTh
pemtenus 3anaun Kormm.
Ioctpoenus pemenue 3ana4n
Kommu nnst ypaBHeHus
TETJIONPOBOIHOCTH .

Paznen 5. [lonsiTHe KOPPEKTHOI
KpaeBoii 321a41; NPUMepbl
KOPPEKTHBIX H HEKOPPEKTHBIX
KpaeBbIX 3aJa4.

5.1  |TlousTHe KOPpeKTHOH KpaeBoii
3anaun. IIpuMepsl KOPPEKTHBIX U

HCKOPPCKTHBIX KPACBbIX 3a1a4.

OO01mas Tpy10eMKOCTh, B 4acax

144

30

30

57

IIpomexxyTouHas arrecTarus

®dopma

3auer

3a4er ¢ OIEeHKOH

DK3aMeH




4.2. Coaepxxanue TUCHUIIUHBI (MOILYJIs1)
Pa3nen 1. BerBos ypaBHeHUH KoJIeOaHMiA CTPYHBI, TEIIONPOBOTHOCTH, Jlariaca; mocTaHOBKa KPaeBBIX
3a1a4, uX QU3NUECcKasi HHTEPIpeTaLusl.

Tewmal.l. BeiBoa ypaBHEHUI KoaeOaHMI CTPYHBI, TETUIONPOBOIHOCTH, Jlamaca. [ToctaHoBKa KpaeBbIX
3aja4, ux (pusndeckast UHTEpPIpeTaIus.

Pasnen 2. Teopema Komu-KoBaneBckoii; MOHATHE XapaKTEPUCTHYECKOTO HAIPABJICHMS,
XapaKTePUCTHKU; MPUBEICHIE K KAHOHUYECKOMY BUY U KJIacCU(UKALIKS JIUHEHHBIX YPaBHEHUII ¢
YaCTHBIMU MPOU3BOAHBIMU BTOPOTO MOPSIJIKA.

Tema 2.1. IIpuBeneHue K KAHOHUYECKOMY BUJY M KJIacCU(DUKALMs IMHEHHBIX YPAaBHEHUH C YaCTHBIMH
IIPOU3BOAHBIMU BTOpOTo nopsaka. Teopema Kommn-Kosanesckoi.

Tewma 2.2. [ToHsiTHE XapaKTEPUCTUICCKOTO HATIPABIICHUS, XapaKTEPUCTHKH.

Pasnen 3. BoiiHOBOEe ypaBHEHHE; SHEPreTUUECKUE HEPABEHCTBA; €IMHCTBEHHOCTh PELIEHUS 3a/1a4u
Komm u cmemannoit 3axaun; BeiBo popmyn Kupxroda u [lyaccona, uccienoBanue 3Tux Gopmyi;
metoq Dypbe 11a ypaBHEHUs KoyeOaHui cTpyHBbI, o0mias cxema Merona Oypne. Ypasaenus Jlannaca
u [lyaccona; hopmynsr ['puna; GyHnamenTanpHoe pemenue oneparopa Jlaminaca; moTeHIHANIbI;
CBOMCTBA rapMOHUYECKUX (DYHKIIWH; €IMHCTBEHHOCTh PEIICHN OCHOBHBIX KPAeBBIX 3a1a4 JIIs
ypaBuenus Jlamnaca; ynkuust ['puna 3agauun Jlupuxie; penienue 3anaun Jupuxie s ypaBHCHUS
Jlannaca B mape; € JMHCTBEHHOCTh PEIICHHs BHEITHEH 3anaun Jupuxiie; 0000IeHHbIE pelIeHUs
KpaeBbIX 3a/a4.

Tema 3.1. BonHOBOE ypaBHEHHE. DHEPreTHYECKUE HEPABEHCTRA.

Tewma 3.2. EquHcTBeHHOCTS penieHus 3a1auu Koy u cmenrannoit 3ampaqan. Bersox hopmyin Kupxroda
u [lyaccona, uccrnenoanue 3Tux Gopmyt

Tema 3.3. Meton @ypre 1 ypaBHEHU KOJIeOaHU# cTpyHBbI, 001as cxema Merozia dypoe.
VYpasuenus Jlamnaca u Ilyaccona. @opmyusl I prna.

Tema 3.4. dynnamenTtanbHoe penieHue oneparopa Jlamnaca. Ilorenunansl. CBOHCTBa TapMOHUYECKUX
(GYHKIMH.

Tema 3.5. ETMHCTBEHHOCTH pelIeHUil OCHOBHBIX KpaeBbIX 3ajiau Julst ypaBHeHUs Jlamnaca. OyHKIus
I'puna 3agaun Jupuxie. Pemenue 3anaun Jupuxie s ypaBHeHus Jlamiaca B mape.

Tema 3.6. EmuHCTBEHHOCTH penieHus BHeNTHeH 3a1a4yn Juprxie. O000IeHHbIC pelIeHUs] KPaeBbIX
3a/1a4.

Pasznen 4. YPaBHeHI/IC TCIUIOIMIPOBOAHOCTH; IPUHIHII MAKCUMYMaA B OFpaHH‘leHHOf/'I o0JyacTv u
CAUHCTBCHHOCTDH PCIICHUSA 3a/1a4n KOH_II/I; MOCTPOCHUS PCHICHUC 3aa4YN Kommm Il YPaBHCHU A
TCIJIOITPOBOAHOCTH.

Tema 4.1. YpaBHenue TemonpoBoaHocTH. [IpuHIMI MakcuMyMa B OrpaHUYeHHON 00acTu 1
€AMHCTBEHHOCTH penieHus 3anaun Komm. IToctpoenns pemenue 3anaun Ko 11t ypaBHeHus
TEIUIONPOBOAHOCTH .

Pa3nea 5. [loHsiTve KOPPEKTHON KpaeBoH 3a1auu; IPUMEPbl KOPPEKTHBIX U HEKOPPEKTHBIX KPAEBbIX
3a/1a4.

Tema 5.1. IlonsTHE KOPpPEKTHOM KpaeBo 3a1auu. IIpruMepsl KOPPEKTHBIX U HEKOPPEKTHBIX KPaeBbIX
3ajad.



Tembl 1a0opaTopHbIX padoT (JIabopaTopHbIii NPAKTUKYM)

He npenycmotpens! yueOHbpM mmanom OOII

IIpuMepHasi TeMaTHKA KYPCOBBIX padoT

He npenycmotpenst yaeOubiM mmanom OOl



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHU

AKTUBHBIEC M UHTEPAKTUBHBIE ()OPMBI: JIGKLIUH, TPAKTUYECKHUE 3aHATHSI, KOHTPOJIbHbIE PabOTHI,
KOJUIOKBUYMBI, 3a4€ThI X 9K3aMEHBI. B TeueHne ceMecTpoB CTyIEHTHI PEIIAOT 3aJa4l, YKa3aHHbIC
[IPENoAABATEIIEM.

6. YueOHO-MeToAMUYeCcKOe oDecleyeHre CaAMOCTOATeLHOH padoThl cTy1eHToB. OueHOYHbIe
cpeacTBa IJIsl TEKYLIEro KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOYHOH aTTecTAlMH 10 HTOram
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/m HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYeCKHX
yacax)
Paznenl | BoiBoa ypaBHeHMil KoJieOaHUI 10

CTPYHBI, TENVIONPOBOJIHOCTH,
Jlamaca; noCTaHOBKA KPaeBbIX
3aja4, X pu3nyecKas
HHTEpIpeTanus.

11 BriBos ypaBHeHuUl KoneOaHui AyautopHasi paéora
CTPYHBI, TETUIOIPOBOTHOCTH,
Jlannaca. [ToctaHOBKa KpaeBbIX
3a/1a4, uX pusnyeckas
HUHTEpIIpeTaIusl.

Pa3znen 2 | Teopema Komm-KoBaneBckoii; 10
MOHSITHE XapAKTEePUCTHYECKOI0
HalpaBJIeHus,
XapaKTepUCTUKM; IPUBeIeHNe
K KAHOHMYeCKOMY BUAY H
KJIacCH(PpUKALUA THHEHHBIX
YPaBHEHHH ¢ YACTHBIMH
NPOU3BOIHBIMHU BTOPOI0
NopsAKa.

2.1 IIpuBeneHne K KAHOHUYECKOMY Teopernueckmuii Tect
BUY M KJIacCUpUKaLus
JIMHEWHBIX YPaBHEHUH C
YaCTHBIMU MPOU3BOAHBIMU
BTOPOro nopsiaka. Teopema
Komm-Koanesckoii.

2.2 [TonsTHE XapaKTePUCTHIECKOTO AyautopHasi paéora
HaIpaBIIEHUs, XapaKTEPUCTUKH.

Pa3zgen 3 | BosiHoBoe ypaBHeHMe; 20
JHEepreTHYeCKHe HEPABEHCTBA;
¢IMHCTBEHHOCTH PeLICHUSI
3aga4yu Komu u cmemanHoM
3aJa44; BbIBOA (hOpMY.J1




Kupxrodga u Ilyaccona,
uccjaenoBanue 3Tux Gopmy.i;
MeTox Pypbe 118 ypaAaBHEHUA
KOJIe0aHMid CTPYHBI, 00111ast
cxema metoaa Dypwe.
YpaBHenus Jlamiiaca u
IIyaccona; ¢popmyJinl I'puna;
(pyHnamenTanabHoe pelieHue
oneparopa Jlaniaca;
NMOTEHI[HAJIbI; CBOMCTBA
rapMOHUYeCKUX (PYHKIMIA;
€/IUHCTBEHHOCTh pelleHu i
OCHOBHBIX KpaeBbIX 33/1a4 1JI
ypaBHeHus Jlamiiaca; pyHkuus
I'puna 3agauu {upuxie;
peuieHue 3agaum Jupuxiie st
ypaBHeHus Jlanuiaca B mape;
€INHCTBEHHOCTDH PelIeHUsI
BHelIHel 3agaun Jlupuxiie;
00001IeHHbIE peleHust
KpaeBbIX 32/1a4.

3.1

BosiHOBOE ypaBHEHHE.
DHepreTuyecKue HepaBeHCTBaA.

AynuTopHas padora

3.2

EnnHCTBEHHOCTD pelleHus
3anaun Komm u cmemanHon
3agaun. BeiBon popmyn
Kupxrocga u [lyaccona,
ucclieIoBaHKe ATUX (popMy

AynutopHas padora

3.3

Meton ®ypbe 1u1st ypaBHEHUS
Kose0aHuil CTpyHBI, 00111as cxema
Metona Oypre. YpaBHEHUA
Jlanutaca u Ilyaccona. @opmyiibl
I'puna.

AynuTopHas padora

3.4

@yHIaMEHTAJIBHOE pelIeHUE
oneparopa Jlamnaca.
[Torenmmansl. CBoMcTBa
TapMOHHYECKHUX (PYHKIIUH.

AynuTopHas padora

3.5

EnuHCTBEHHOCTH penieHui
OCHOBHBIX KpPaeBbIX 3a7a4 s
ypaBHeHus Jlamnaca. @yHKIus
I'puna 3anaun qupuxie. Pemenue
3agauu Jupuxiie 1y ypaBHEHUS
Jlannaca B mape.

AynuTopHas padora

3.6

EnvMHCTBEHHOCTD peneHus
BHENIHEHW 3aaaun Jupuxie.
O0600111eHHbIE pelIeHus] KPaeBbIX

KonTtpoabsnas padora




3a7ad4.

Paznen 4 | YpaBHeHue 20
TeNJIONPOBOAHOCTH ; IPUHIMII
MAaKCMMYMa B OTPaHUYEeHHOI
00/1aCTH M eJUHCTBEHHOCTH
pewienus 3axauu Komm;
MOCTPOCHMS PeLeHne 3a1a4
Kouu 17151 ypaBHeHust
TeIJIONPOBOHOCTH.

41 YpaBHeHue AynurTopHas padora
TeronpoBogHocTU. I IpuHmn
MaKcuMyMa B OTpaHU4EeHHOU
00JacTy U €IMHCTBEHHOCTD
pewenus 3anaun Komm.
[TocTtpoeHnus pemeHue 3agauu
Ko nnst ypaBHeHust
TEIJIONPOBOJHOCTH .

Paznen 5 | IlonsiTue KOPPEKTHOI KpaeBoi 5)
3a/1a4M; MPUMePbl KOPPEKTHBIX
U HEKOPPEKTHBIX KpPaeBbIX
3aaa4.

51 ITonsiTME KOPPEKTHOM KpacBOu AynutopHas padora
3amaun. [IpuMepsr KOPPEKTHBIX U
HEKOPPEKTHBIX KPAEBBIX 3a]1a4.

OneHovHble cpeacrea Jist TEKYIHEro KOHTPOJS YCHEBAEMOCTH M l'[pOMC)KyTO‘lHOﬁ
aTTeCTAllu1

Kpurtepun oneHkn npoMexyTO4HOM aTTecTanuu B popMe 3a4era

Onenka | XapakTepUCTHKa TpeOOBaHUI K pe3ybTaTaM aTTecTallu B popme 3auera

«3a4TeHO» Teopernueckoe conepxkaHue Kypca OCBOCHO MOJHOCTBIO 0€3 MPOOeIoB WK B
1L[€JI0M, UJTH OO0JIbIIEH YacThio, HEOOXOIUMBbIE IPAKTUUYECKNE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepuaaoM cHOpMHUPOBAHBI WIIM B OCHOBHOM C(OPMHUPOBAHBI,
BCE MJIM OOJIBIIMHCTBO PEYCMOTPEHHBIX pabouelt mporpaMMoi y4eOHbIX
3aJlaHuH BBINOJHEHBI, OT/I€IbHBIE U3 BBHITIOJHEHHBIX 3a/IaHUN COJIepKaT
OLIMOKH.

«He 3auteno» | Teopernueckoe conep:kaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIUMbIE HaBbIKU
paboThl He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/IENIbHBIE U3 HUX,
OOJIBIITMHCTBO MPEyCMOTPEHHBIX paboyeill yueOHoi nporpaMmoit 3a1aHuii He
BBINOJIHEHO JIMOO BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, Ka4eCTBO UX
BBITOJIHEHUS OIIEHEHO YHUCIIOM OaIIOB, OJM3KUM K MUHUMYMY.




Kpurepun onieHKH MpoMeKyTOYHOM aTTecTallui B popMe IK3aMeHa

Onenka XapakTepucTuka TpeOoBaHM K pe3yIbTaTaM aTTecTaluu B popme
JK3aMeHa
«OTIYHO» Teopernueckoe comepkaHHe Kypca OCBOCHO IOJIHOCTBIO  0e3

npoOesIoB, CHCTEMHO W TIIyOOKO, HEOOXOIAMMBIC MPAKTHYECKHE HABBIKH
paboThI ¢ OCBOCHHBIM MaTepUaioM cHOpMUPOBAHBI, BCE MPEITYCMOTPEHHbBIE
paboueii yueOHOM TTporpaMMoil ydeOHbIe 3a/1aHusI BBITIOJIHEHBI 0€3yNpeyHo,
KayecTBO WX BBINOJIHEHHUS] OIEHCHO YHUCIOM OayljioB, OJU3KHM K
MaKCUMYMYy.

«X0oporIo» Teoperndeckoe copepkaHue Kypca OCBOSHO B IesioM 0e3 mpoOelios,
HEOOXOMMBIE TIPAKTUYECKUE HABBIKA PabOTHI C OCBOCHHBIM MaTEpHajiOM B
OCHOBHOM  Cc(hOpMHUpPOBaHBI,  MPEIYyCMOTPEHHbIE  pabodeil  y4ueOHOM
pOrpamMMoil y4eOHbIe 3aJJaHHsI BBIMIOJIHEHBI C OT/ICIbHBIMA HETOYHOCTSIMH,
Ka4yeCTBO BBINOJIHEHHS OOJIBIIMHCTBA 3aJaHUH OILEHEHO YHCIOM OajjoB,
ONMU3KUM K MaKCUMyMY.

«Y 1OBIIETBOPUT Teopernueckoe copepkaHue Kypca OCBOCHO OOJIbIICH YacTbio, HO
SITbHOY npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HEO0OXOIMMbIe
MPAKTUYECKHE HABBIKU PAa0OThI C OCBOCHHBIM MAaTEPHUAIOM B OCHOBHOM
chopMUpPOBaHbI, OONBIUIMHCTBO MPEAYCMOTPEHHBIX paboyeil y4yeOHOi
porpamMMoil y4eOHBIX 3aJlaHUi BBITIOJHEHBI, OTJCIIbHBIC U3 BBIMOJHEHHBIX
3aJlaHu¥ CoJepKaT OIIHOKH.

«Heynosnersop Teopetnueckoe COJEp)KaHWe  Kypca  OCBOEHO  YacTHYHO,
UTEIBHO» HE0O0XO/MMBbIe HAaBBIKM paboThl He Cc(OpPMUPOBaHBI MU C(HOPMHUPOBAHBI
OT/JeNbHbIE U3 HUX, OONBIIMHCTBO NPEAYCMOTPEHHBIX pabouell yueOHOI
MpOrpaMMoil y4eOHBIX 3aJaHM HE BBIOJIHEHO JIMOO BBIIIOJIHEHO C
rpyObIMH OIIMOKAaMHU, KaueCTBO UX BBIMOJIHEHUS OLIEHEHO YMCIOM OasuioB,
OJIM3KUM K MUHUMYMY.

6.2. MeToaM4eckune yKa3aHHs 10 OPraHU3aLHM CAMOCTOSATEIbHOI padoThI CTY/ICHTOB

CamocTrosTenbHas paboTa SBISETCS OJHUM M3 BHJIOB y4eOHOM AESITETbHOCTH O0YyYarouIuxcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
MOJIX0/1a K PELIEeHHUI0 MpobiieM yueOHOTo U MPOoPecCHOHAIBHOIO YPOBHS.

AynuTopHas caMocTosITelIbHas paboTa Mo yueOHOM AUCIUITUHE OCYIIECTBISETCS Ha YUeOHbBIX
3aHSATHX T0]] HEMOCPEICTBEHHBIM PYKOBOJICTBOM TPENOIABATENSI U TIO €T0 3aIaHUIO.

BaeaynuTopHas camocTosiTenbHasi paboTa BBIMOJIHSAETCS 110 3a/laHUIO MperoaaBatelis 0e3 ero
HETIOCPEACTBEHHOTO yYaCTHSI.

Bunpl 3amanuii Uis BHEAyIUTOPHOM CaMOCTOSTENbHOW pabOoThl, MX XapakTep, YUUTHIBAThH
cnennuKy u3ydaeMon yueOHOH TUCIIMITIHHBI, HHIANBUIYIbHBIE 0COOCHHOCTH 00YYaroIIeToCs.

KoHTponbs camocTosITeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCsl KaK eJMHCTBO

IBYX (opM:



1.caMOKOHTPOJIb U CaMOOIIEHKa 00yYaroIIerocs;

2.KOHTPOJIb U OIIEHKA CO CTOPOHBI IIPETOAaBaTelIsl.

Opranuszanusi 1 pyKoOBOJCTBO ayJIMTOPHOI CAMOCTOATEIbHOI PadoThI

AynuTopHasi caMOCTOsITeNIbHAs paboTa MO AWCHUILIMHE BBIMOJIHACTCS HA YYEOHBIX 3aHSATHIX
M0J1 HEMOCPEICTBEHHBIM PYKOBOJICTBOM IMPEMOAaBATEINS U MO €r0 33JJaHUIO.

OCHOBHBIMH BHJIaMH Ay TUTOPHOI pabOThI CAMOCTOSATEIBHON PaOOTHI SBISIOTCS:

- BBINIOJIHEHHE Ja0OpaTOPHBIX U MPAKTUUYECKHX pabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX U
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBHUM C TpadukoM ydeOHoro mporecca. s obecnedeHus
CaMOCTOSITENIbHOM  paloThl MpernojaBaTeNs MU pa3pabaThIBAlOTCS METOAWYECKHE YKa3aHUA 110
BBINOJIHEHUIO TAOOPAaTOPHOH /MPAaKTUIECKOH paboThI.

PaGora ¢ nuteparypoil, ApyruMu UCTOUHUKAMU MUH(OPMAILMH, B T.Y. HIEKTPOHHBIMHU, MOKET
pEeaTM30BBIBATHCS HA CEMUHAPCKUX M IMPAKTUYCCKUX 3aHATUSAX. JlaHHBIE MCTOYHUKH WH(MOpMAIIUN
MOTYT OBITh NPEACTABICHbl HAa OYMa)KHOM W/WJIM 3JIGKTPOHHOM HOCHUTENSX, B TOM YHCIIE, B CETH
WNurepHer.

[IpenogaBarens GpopmyaupyeT 1eib paboThl ¢ JaHHBIM U KICTOYHUKOM MH(OPMALINH, ONpeaesseT
BpeMs Ha MPopadOTKy JOKyMeHTa U (hOpMy OTYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKa BBIMOTHEHHBIX 3aJIaHUI Yallle BCEro MCMHOJIb3yEeTCs] Ha CEMHUHAPCKOM,
MPAKTUYECKOM U JIpYTuX BUaax 3aHaTuil. [IpobiieMHas /cutyarnionHas 3ajiada J0JbKHA UMETh YETKYIO
(GOpMyIHPOBKY, K HEH JOJKHBI OBITh IOCTaBJIEHBI BOIIPOCH], OTBETHI HA KOTOPHIE HEOOXOIMMO HANTH
u obocHOBaTh. KpuTepuu OICHKM MPaBUIBHOCTH pELIEHUS MPOOIEMHON/CUTYallMOHHON 3aJa4u
JIOJKHBI OBITH M3BECTHBI BCEM OOYYaIOLTIMCS.

Opranuzanus 1 pyKOBOJACTBO BHEAYAUTOPHOH padoThI

BreaynuTopHasi caMocTOsITeNIbHAs paboTa BBIIOIHIETCS TI0 3aJaHUIO MPEeroiaBaTels, Ho 0e3
€ro HermoCPeICTBEHHOTO YYacTHsl.

[Ipu npenbsBIEHWHM BHUAOB 3aJlaHU HA BHEAYJUTOPHYIO CaMOCTOSATENbHYIO paboTy
PEKOMEHIyeTCsI HCIONb30BaTh TUGGEPEHIIMPOBAHHBI TOAX0A K YPOBHIO ITOATOTOBICHHOCTH
oOyuaromterocsi. [lepen BbIMONHEHHEM BHEAYIUTOPHOW CaMOCTOSATEIBHOW pabOThl MpernoaaBaTeib
IIPOBOAMUT KOHCYJIBTALMIO C ONPEJEICHUEM LIEIU 3aJaHus, €ro COJEp)KaHus, CPOKOB BBIIIOJIHEHUS,
OPUEHTUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpPEOOBAHUU K pe3yibTaraM paboThl, KPUTEPUEB
OLICHKH, (OpM KOHTpOJII M TMEepeyHs JuTeparypbl. B mporecce KOHCyIbTallMM MpernoaaBaTeib
MpeIynpexaaeT O BOSMOKHBIX TUITUYHBIX OMIHOKAX, BCTPEUAIOIIUXCS MPU BHIMOTHEHUH 3a/IaHUS.

Jnst  Merogudeckoro oOecredyeHuss W PYyKOBOJACTBA CaMOCTOSITEIBHOM  paboToit B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBalOTCs yueOHbIE MOCOOMS, METOAUUYECKHE PEKOMEH AN
M0 CaMOCTOSITETbHOW MOATOTOBKE K Pa3NUYHBIM BUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JTUCIUTIINHBI, OCOOCHHOCTEH KOHTHMHIEHTA CTYJIEHTOB, O0OBbE€Ma M COJIEpPKAHHS CaMOCTOSTEIbHOMN
paboThl, (hOpM KOHTPOJIS U T.II.

CamocTosTenbHast paboTa MOXKET OCYIIECTBISITbCSI MHAUBUIYAJIbHO WM IPyIIaMH CTYAEHTOB
B 3aBHCHUMOCTH OT IIeTH, O0beMa, KOHKPETHOW TEeMaTHKH CaMOCTOSATEIbHOW paboThl, ypOBHS
CJI0KHOCTH, YPOBHSI ITOATOTOBJIEHHOCTH 00YyYaIOLINXCS.

Bunamu 3aganuii A5 BHEAYy TUTOPHOM CaMOCTOSITENILHON pabOThI MOTYT OBITH:

- JUId OBJAJ€HUS 3HAHUSAMHU: YTEHHUS TEKCTa; COCTaBJIEHUS IUIaHAa TEKCTa; rpaduieckoe
M300paKeHne CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHMWE TEKCTa; BBIMMCKM W3 TEKCTa; pabora co
CIOBapsIMH M CIPaBOYHMKAM; yudeOHO-Ucclie[joBaTelabcKas paldoTa; HCIOIb30BaHUE ayduo U
BUJIEO3aMKCEN, KOMIIBIOTEPHON TEXHUKU U IHTEpHET pecypcoB U 1p.;

- JUISl 3aKpeIUIeHHs U CHCTeMaTU3alliy 3HaHUI: padoTa ¢ KOHCIEKTOM JIEKIIMH; TTOBTOpHAas paboTa
HaJ y4eOHBIM MaTepuaioM; COCTaBJICHHE IIaHA, TE3UCOB OTBETA; COCTaBIEHUE TaOuuIil, pedycoB,
KPOCCBOPJIOB, TIJOccapusl JUIsl CHUCTEeMaTH3alud Yy4eOHOro Marepuala; H3yuyeHue CcloBapeH,
CIIPaBOYHHUKOB; OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI;, aHATUTHYECKas 00pabOoTKa TEKCTa; MOJArOTOBKA
COO0O0IIIeHUH K BBICTYIUICHHUIO Ha CEeMUHape, KOH(PEepeHIIMHU; TIOATOTOBKA

pedepaToB, T0KJIaA0B; cocTaBlieHue onorpaduii, 3ajanuii B TeCTOBOM popme u ap.

- ana GOpMUPOBAaHMS YMEHHUMN: pelIeHHe 3aJad W YOpaXKHEHU 1o oOpasily; pelieHue
BAPUATUBHBIX 334 U YIIPAKHEHUI; COCTABIICHUE CXEM; PEIICHHE CUTYAllMOHHBIX MPOU3BOJICTBEHHBIX
3a]1a; MOJrOTOBKA K JIEJIOBBIM U POJIEBBIM UTPaM; MPOEKTUPOBAHUE U MOJIETUPOBAHUE PAa3HBIX BUJIOB U



KOMIIOHEHTOB IPO(ECCHOHAIBHON JEeSATEIbHOCTH, IMOATOTOBKA MPE3EHTALMM, TBOPYECKUX MPOEKTOB;
MOJTOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; ONBITHO-IKCIIEpUMEHTAIbHAsA paboTa; MPOSKTUPOBAHHUE U
MOJICJIUPOBAHHE PA3HBIX BUJOB U KOMIIOHEHTOB MTPO(ECCHOHAIBHON AEATEIIHOCTH U JP.

Jns  olecriedeHuss  BHEAYJUTOPHOM  CaMOCTOATENBHOM  pabOThl MO  IUCIMILUIMHE
npernojiaBaTeneM pa3zpalOaTblBaeTCs IEpeYeHb 3aJaHuil s CaMOCTOSTENBbHOW paboThl, KOTOPBIH
Heo0xo1uM 11711 3(h(HEKTUBHOTO YIIPaBIICHUS TaHHBIM BUIOM y4eOHOU NesITeIbHOCTH 00yYatOIMXCS.

IIpenonaBaTens OCyIIECTBIIAET YIIPABICHHE CAMOCTOSTEIbHON pabOTOMN, peryIupyer ee 0obeM
Ha OJIHO y4eOHOE 3aHATHE U OCYILIECTBISCT KOHTPOJb BBHIIIOJIHEHUS! BCEMHU CTYAEHTaMM TpyIbl. J{is
ynoOcTBa IpernojaBaTeslb MOXET BECTH BEIOMOCTb Yy4yeTa BBINOJHEHUS MUHUMyMa 3aJaHHi,
HEOOXOIMMBI JJIS IOIYCKa K UTOTOBOW aTTECTALMH 110 IUCIUILIIHE.

B mnpouecce camocTosATeNbHOM pabOTBHl CTYIEHT HPUOOPETaeT HaBBIKM CaMOOpPraHMU3allUy,
CaMOKOHTPOJISl, CAMOYIIPABJICHUS U CTAHOBUTCS AKTUBHBIM CaMOCTOSATEIBHBIM CYOBEKTOM Y4eOHOM
JeATEIIbHOCTH.

CTylleHT caMOCTOSATENBHO OMpEAEIsieT PEXUM CBOCH BHEAYJHTOPHOU paboThl U Mepy Tpy/a,
3aTpaylMBaeMOro Ha OBJAJEHHE 3HAHUSAMM W YMEHMSIMU IO KaXJIOW AMCUUIUIMHE, BBINOJIHAET
BHEAYJAUTOPHYIO paboTy MO MHIAMBHIYaJbHOMY IUIaHY, B 3aBUCHMOCTH OT COOCTBEHHOW MOATOTOBKH,
Oro/1KeTa BpeMEHH U JPYTuX yCIOBUH.

ExelHEBHO CTyIEHT [OJDKEH YJIENATh BBHINOJHEHHIO BHEAYIUTOPHOH CaMOCTOSITEIbHOMN
paboThl B CpeIHEM HE MEHEE 3 4acoB.

[Ipy BBHINONHEHUM BHEAYJAUTOPHONW CAMOCTOSATENBHOW pabOThl CTYJIEHT MMEeT IpaBo
o0pamatbesi K MPENOAaBaTeNi0 32 KOHCYJbTAlMEH C IENbI0 YTOUYHEHHS 3aJaHus, (GOpMbI KOHTPOIS
BBINOJIHEHHOT'O 33/1aHUsl.

6.3. Marepuajbl JUISi NPOBeAeHUs] TEKYIIEro M TNPOMEKYTOYHOT0 KOHTPOJS 3HAHUM
CTY/IeHTOB
BapuaHTbl KOHTPONbHbLIX PaboT.

3apaHue 1.
OnpegenuTb TMN ypaBHEHUS U MPUBECTUN €r0 K KAHOHUYECKOMY

Buay a) u,, +2u, —3u, +2u, +7u, —3u =0

vy
6) u, —2u,, +u, —3u, +2u, —5u=0
B) 2u,, +6u,, +8u,, +u, +5u, —2u =0
3apaHue 2.

HanTtun obuwee pelweHne rmnepbonmyeckoro ypaBHeHus

a) u, +4u, -5u, =0

6) u, +2bu,, +(b* —a?)u,, =0

3agaHue 3.
HanTtu obwee peleHne napabonuyeckoro

+u, =0

ypaBHeHus a) u,, —2U,, +U, —U, +U,

6) u, +2bu,, +b?u, +au, —abu, =0



3agaHue 4.

HainTtu obuiee pelueHne annnmnTuy4eckoro ypaBHeHms
a)u, +4u,, +5u, =0

6) u, +2bu,, +(b* +a*)u,, =0

3apaHue 5.

PewnTb KpaeByto 3agady Oupuxne onsa ypasHeHus Jlannaca B kpyre
Au=0, 0<r<1

u|_ =sinp.

3apaHue 6.

PewunTb Kpaesyto 3agady dupuxne gnga ypaBHeHus Jlannaca B umnuHgpe

Au=0, 0<r<l1, 0<z«<l

u =1-r%,0<r<l1

| =0

u|_ =0,0<r<1

u|_, =0,0<z<1

3apaHue 7.
PewnTtb kpaeByto 3agadvy OQupuxne ana ypasHeHus Jlannaca B wape

Au=0, 0<r«1

u|_ =3cos?9.
3apaHue 8.
PewnTtb kpaeByto 3agavy dupuxrne ang ypasHeHus 'enbmrornbua B Kpyre

Au+4u=0, 0<r<«1l
_ain3

uj_ =sin°g

3apaHue 9.

PelwwuTb Kpaesyto 3agady Oupuxne ons ypasHeHus [enbmronbsLa B Lwape

Au+2u=0,0<r<1

u = 3c0s% 9
r=1



3apanue 10.

CtpyHa anuHon | =100, 3akpenneHHas Ha koHuax X =0 u X =1, B Ha4yanbHbIN MOMEHT OTTSHYTA

B Touke X =50cm Ha paccTtosiHne h=2cm , a 3aTem onyuieHa 6e3 Tonyka. Onpegenuts hopmy
CTPYHbI Ans Nto6oro MoOMeHTa BpeMeHu t .

3apaHve 11.

B HauyanbHbIi MOMEHT CTpyHa, 3akpenneHHas Ha koHuax X =0 un x =1, nmena dpopmy cuHyconapi
. 7X y
U= Asin — , npn4em CKOPOCTUN TOYEK ee ObINK paBHbl Hyn0. HaTn hopMy CTpyHbl B MOMEHT

BpemeHn t.

3apaHue 12.

. L ou
B HavanbHbIi MoMeHT t =0 Toukam npamonuHeinHomn ctpyHbl 0 < X < | cooblieHa ckopocTb =1

Hantun
ot

dopMy CTPYHbI B MOMEHT BpeMeHn t, ecnv koHubl ee X =0 n X =1 3akpenneHsi.
Bonpochkl K 3Kk3aMeHy:

1 Knaccudmkaumsa ypaBHeHUn. OBLme NoHATHS.

JInHenHbIE OAHOPOAHbIE YpaBHEHMUS 1-ro nopsaaka.

Tunbl ypaBHEHUI 2-r0 nopsagka.

lMpeobpasoBaHue ypaBHEHUN 2-r0 nopsigka. IHBapnaHTHOCTb TUMNa ypaBHEHUS.

MprBeaeHne ypaBHEHUS K KAHOHUYECKOMY BUAY.

MoHsTME 06LWwero peleHus.

OcHoBHbIE YpaBHEHUA MaTeMaTUYECKON OU3UKN.

YpaBHeHue konebaHuin CTpyHbl.

YpaBHeHue konebaHun memopaHsbl.

10. YpaBHeHWe Hepa3pbIBHOCTW NpU ABUXKEHUN XNOKOCTU. YpaBHeHue Jlannaca.

11. YpaBHeHue nNepegaym Tenna.

12. lNMocTaHoBKa 3agay maTemaTuyeckon pmsmkn. HayaneHble 1 KpaeBble YCNoBUS.

13. 3aBMCMMOCTL pelleHns OT npeaenbHbIX ycrnoBun. KoppekTHaa noctaHoBka 3agaun Kown.
Mpumep Agamapa.

14. ®opmyna Janambepa. HeorpaHmyeHHasa CTpyHa.

15. CTpyHa c oByM4 3aKpensieHHbIMU KOHLLaMK 1 ero pelueHme metogom Janambepa.

16. MNepBas kpaeBas 3agaya Ansa runepbonnyecknx ypaBHEHUN .

17. ConpshkeHHble guddepeHumnanbHble oneparTopsbl.

18. Meton PumaHa.

19. ®yHKuMA PrmaHa ons conpsipKeHHOro ypaBHEHUS.

20. YpaBHeHWe pacnpocTpaHeHns Tenna. PyHgameHTanbHoe peLleHme.

21. YpaBHeHue pacnpocTpaHeHuda Tenna. PeweHnne 3agaym Kown.

22. YpaBHeHud Jlannaca n lNyaccoHa. dyHaameHTanbHoe pelleHue. dopmyna MpuHa.

23. PewweHue 3agaum dupuxne ons wapa, nocTaBrieHHoM Ans ypaBHeHus yaccoHa.

24. YpaBHeHue Jlannaca B UMNUHAPUYECKUX koopauHaTtax. PeweHne 3agaun Oupuxne ans
KonbLia C NOCTOAHHBLIMU 3HAYEHUAMU UCKOMOW (DYHKLIMN Ha BHYTPEHHEN N BHELLUHEN
OKPYKHOCTSX.

25. PelweHwne ypaBHeHuMs konebaHun CTpyHbl METOAOM pa3geneHus nepeM?-ngbIX (meToa Pypoe).

26. Meton ®ypbe. PasaeneHune nepemeHHbIx. Peluerne ypasHenus: Au =
a ot

CoNoGOA~LNE

(o2}



I(oumpom: 0C60€HUA Komnemeuuuﬁ

Ne Bun xonrpoms KounTtponupyembie pasznensl Komnerenimu,
o\t KOMIIOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS
1 AynutopHas Paznen 1- Paznen 5 YK-1, ITIK-6
KOHTp.paboTa(mpos
€pKa U OLICHKA)
2 Teopernueckuii Paznen 2 YK-1, TIK-6
TECT
3 CaMOCTOSTEIRHOE Paszgen 1- Pasnen 5 VYK-1, TIK-6
pereHue
MIPAKTUYECKUX
3aJaHuN
(aynuTopHast)
5 OK3aMeH ¢ Pasgen 1 - Pasgen 5 VK-1, TIK-6
OLICHKOI B
7 cemecTpe
1. YuyeOHo-MeTOANYECKOE W  MATEPHAIbHO-TEXHHYECKoe  olecrnedyeHue JTUCHUILIMHBI

(Moay.ss) YpaBHeHHUSs ¢ YACTHBIMU NPOU3BOIHBIMU
IlepeueHb OCHOBHOW W JONOJHMUTENBHOM Yy4eOHON JHUTEpaTypbl, HEOOXOIUMOW I OCBOCHMS

JUCHUITIINHBI (MOI[YJ'IH) ypaBHeHI/IH C YaCTHBIMH ITPOU3BOJHBIMH.

K ocHoOBHOII (00s3aTenbHOI) IuTepaType OTHOCATCS Y4eOHUKH, ydeOHble mocoOus, y4deOHo-
MeToAMYecKasl JUTepaTypa U MOHOTrpagHH, H3ydeHHE KOTOPBIX SBIAETCS 00sA3aTeNbHBIM s
OBJIQ/ICHUS 3HAHUSIMU B MOJHOM 00BEME IO TUCHUIUIMHE B COOTBETCTBUM C JaHHOH mporpammoit. K
OCHOBHOM, NpEXJe BCEro, OTHOCUTCS JUTepaTypa, uMmeromas rpud MuHuctepcrBa oOpa3oBaHus U
Hayku Poccuiickoit @enepauuu uiam  Y4eOHO-METOIUYECKOTO OOBEIMHEHUS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJIb30BaHUIO B Y4eOHOM mpoliecce. B crrcke OCHOBHOM JTUTEpaTyphl YKa3bIBA€TCS HE
OoJiee MATH WCTOYHUKOB, MMEIOIIMXCS B JIOCTATOYHOM KoyimuecTBe B (oume Oubmmorexu. Ecim
JOCTyIHA 3JIEKTPOHHAs BepCUsl yUYEeOHHKOB, y4eOHBIX MOCOOMH W T.O., CIENyeT yKa3aTb JUIsl HUX
PEXUM JOCTyTIA.

K nomomHUTENhHOM OTHOCUTCS JUTepaTypa, pEeKOMeHIyeMas OakajlaBpaM, Maructpam ajs
CaMOCTOSITENIbHOTO M3YYEHHs MpPU BBIIOJHEHUH KypCcOBOro mpoekTa (paboTbl), yueOHOI HayyHO-
UCCIIE/IOBATEeIbCKOW paboThl, NpU HanmucaHuM pedeparoB, s MOATOTOBKM K CEMHHapam,
NPAaKTUYECKUM 3aHATUSAM, JTAOOpaTOpHBIM paboTaM U JAPYTUM Y4YeOHBIM 3aHATHSAM, a TaKXKe I
yrayOJIeHUs ¥ PacIIMPEeHUs 3HaHUH 10 JAaHHOM TUCHUIUIMHE.



Bce wuWCTOYHMKM B OCHOBHOW M JONOJHUTEIBHOM  JUTEpaType JAlOTCSd C  MOJHBIMHU
6H6JII/IOI‘pa(bI/I‘ICCKI/IMI/I OINMCAaHUAMHU B COOTBETCTBUU C pOCCHfICKI/IM W 3alaaHbIM CTaHAapTaMH
oopmiteHHs.

I[J'ISI MarucCTparypsl 003aTeNIbHO HAJIMYHE JIMTEPATYPhI HA AHTJIMACKOM SI3BIKE.

7.1. YueOHasi quTepaTypa:

OcHoBHas IUTEpaTypa:

1.

2.

Muxaitno B.I1. «{uddepennmanbupie ypaBHEHUS B YaCTHBIX
npousBoAHBIX». M., Hayka, 2008.
[lerpoBckuii N.I'. «JIexkuuu 00 ypaBHEHHUSAX € YaCTHBIMU
npou3BogHbIMU». M., M3narenscTtBO Mock. yH-Ta, 2008

3. Cob6ones C.JI. «YpaBuenust MaTemaTrueckoi ¢pusukm». M,, Hayka, 2009.
4. Tuxonos A.H., Camapckuii A.A. «YpaBHEHUSI MaTEMATUYECKOU
¢busukm». M., Hayka, 2007.

5. CmupHoB M.M. «3aaauu no ypaBHEeHHsIM MaTeMaTHUECKON

¢uzuxm». M., Hayka, 2007.
6. b.M. bynak, A.A. Camapckuii, A.H. Tuxonos. «COopHuK 3a1a4
o MaremaTuieckoi ¢pusuke».M., Hayka, 2008.

JlonoaHUTENbHAS TUTEPATYpA:
Bnagumupos B.C. «YpaBHenust Mmarematndeckoit ¢pusuku». M., Hayka, 2008.
bunanze A.B. «YpaBHenust MmaremaTrueckoi ¢puszukm». M., Hayka, 2007.
Hecuc E.1. «Metoasr MaTemaTrdeckol ¢usukm». M. , Hayka, 2008.
Brnagumupos B.C. «COopHuK 3a7a4 10 ypaBHEHUSIM
mareMaTHueckoi ¢puzukmu». M., Hayka, 2008

NS

7.2. IuTepHeT-pecypcebl
ITockonbKy B HacTosIIee BpeMs Ipu pabore ¢ HHPOpPMAIMEH MIHMPOKO MCHONB3YIOTCS PECYPCHI

TEJIEeKOMMYHUKalIMOHHON ceTu «MHTepHeT» (manee — ceThb «VIHTEpHET»), TO cienyeT yKas3aTb
NepeyeHb CalWTOB, HCIOJIb3YIOIIUXCS Ul MOJyYEHUs JONOJHUTENbHBIX 3HAaHUN M0 H3yyaeMou
mucuuiuiHe. Takxke cielyeT ykasaThb ajjpec caifTa, colepiKallero yueOHyro HH(OpMAIHIO 10 Kypcy
(TIpH €ro HaJIM4KM ), IPUHIUIBI pa3MeIeHus B HeM HH(OpMAIK U CocoObI paboThI ¢ caiiToM.

Ne Hazpanne DJICKTPOHHBIN ajpec Conep:xanue
1 Exponenta.ru www.exponenta.ru Ha caiite pa3meriieHbI 2IeKTPOHHBIC YUSOHHUKH,

CHPAaBOYHHKH, CTATbH, IPUMEPAMU TIPUMEHEHHS
MaTeMaTHYECKHX MTaKeTOB B 00pa30BaTEIbHOM
Mpolecce, AEMO-BEPCUU 10 MyJISIPHBIX
MaTeMaTHYECKHX MaKEeTOB, 3JICKTPOHHBIEC KHUTH U
cBOOOJTHO pacpoCTpaHsIeMble IPOrPaMMBbl.

2. Math.ru www.math.ru MareMaTHYeCKHUN CaiT IS IITKOJIbHUKOB,
CTY/ICHTOB, YUUTEICH U BCEX, KTO HHTEPECYETCS
MaTeMaTHKOM.
3. MareMaTuKa www.mathematics.ru | YueOublit MaTepura 1o pasaIn4HbIM paseaam
MaTEMATHKH.
4, MareMaTHKa 1JIs1 www.xplusy. isnet.ru | Cogepkut 60JIbIIOE KOITHYECTBO BUACOIEKIMHN [Ist
CTYJAE€HTOB M IpoYee. HIKOJbHUKOB, a0UTYPUEHTOB U CTYACHTOB IO

MAaTEMATHUKE U (1)I/I3I/IK€.



http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/

5. Poccuiickoe o0pa- www.edu.ru ®DenepanbHbIN 00pa30BaTENHHBINA TOPTAT:
30BaHue. YUIPEKICHUS, IPOTPaAMMBI, CTAaHAAPTHI, BY 351, TECTHI
EI.

7.3. IIporpamMmmHoe o0ecieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepunaJbHO-TeXHHYeCKOe o0ecrieyeHne

B opranuzanuu yuyeOGHOro mnpoiecca HEOOXOIHMMBIMH SIBISIIOTCS CpEACTBa, OOECIEeUMBAIOIINE
ayJMOBU3YyaJIbHOE BOCIpHATHE y4yeOHOro Mmarepuana ( CHEHHATM3MPOBAHHOE JEMOHCTPALMOHHOE
obopynoBaHue):

1. locka u men (vu 60j1ee COBPEeMEHHBIE aHAIOTHH )

2. KOMITbIOTEPHBIE U MYJIbTUMEIUIHBIC TEXHOIOTUU

3.MUKpPO(OH U COOTBETCTBYIOIIME YCTAaHOBKM (11 paboThl B OONBIIMX ayJUTOPUSAX C
MHOTOUYHCJICHHBIMU TPYIIIaMU CTYJCHTOB)


http://www.edu.ru/

PaGouas mporpamma maucturuinabl JuddepennuaibHbie ypaBHeHHsI B YACTHBIX MPOUXBOIHBIX
cocraBiieHa B cooTBeTcTBHH ¢ TpeboBanuaMu OI'OC BO no nanpasienuto noarotosku 44.03.01
Ilemarormdeckoe oOpa3oBanre MaTeMaTHka

[Iporpammy cocraBui:

[Tpodeccop, 3aB. kadeapoit «KMaTemarnueckuii aHamu3y», K.¢.-M.H. TankueB LA

[IporpamMma ogo0pena Ha 3acenanuu kadeapbl «MareMaTHdecKuil aHaIn3
ITpotokon Ne6 ot «27» depans 2025t

[IporpamMma onobpena YueOHO-METOINUYECKHM COBETOM (PU3UKO-
MaTeMaTHYECKOTo (aKyIbTeTa
[Ipotokon Ne 7 ot «13» mapta 2025 r.



punoxenue Nel

1. IlepeyeHb KOMNETEHUH, ¢ YKa3aHHEM ITANoOB UX (P)OPMHPOBAHUA B Ipolecce

OCBOCHHS 00pa30BaTeJbHOI IPOrPaMMBI.

[Ipu

OCBOCHUHM JUCHUIIIIMHBI

(MOIyJisl) KOMIETEHIIMH, 3aKpeIUICHHbIE 3a HEeW,

peain3yroTcs MO TeMaM (pasfenaM) AMCHUIUIMHBL (MOZYJsl), B ONPEACNICHHOW CTerneHu

(HOJ'IHOCTBI-O HUJIn B 0I‘OBOp€HHOI71 T-IEICTI/I) M Ha OIIPEACICHHOM 3Talle

ob1mue GopMbI U 3aKO0-
HOMEPHOCTH OTIE€JIbHOM
peaMeTHOM obaacTu

Tabmunal.
Kon HaumenoBanue Nupukatop 10CTHXKEHUS KOMITETEHIUN
KOMIIETEH- KOMIIETEHITUN (3aKperIeHHBIH 32 TUCIUILITMHOMN)
012071
VK-1 Crnoco0eH ocyIIecTBIATh VK-1.1. Ananuzupyer 3a1a4y, Bblelss ee 6a30Bble
TIOWCK, KPUTHYECKHIA aHAIIN3 | COCTABJISIOIINE;
uHpopMalnH, IPUMEHATh VK-1.2. Onpenensier, MHTEPIPETUPYET U PAHKHUPYET
CHCTEMHBIN TOAXOT ISt UH(POPMALINIO, TPEOYEMYIO JUIsl pelIeHHUs TOCTaBICHHON
pelIeHus HOCTABICHHBIX 3a1aum;
3aja4 VYK-1.3. OcymiecTBisieT MOMCK HHPOPMALIUH JJIsl PELICHUS
IIOCTaBJICHHOMU 3a1auyl 110 pa3IMYHbIM THUIIAM 3aIPOCOB;
YK-1.4. IIpu 06paboTke MHPpOpMALIUHN OTIAHYAET (PAKTHI OT
MHEHUH, UHTEpPIIpETaLHii, OLIEHOK, (hOpMUpYET
COOCTBEHHBIC MHEHHSI M CY)KJICHHSI, ApTyMEHTHPYET CBOH
BBIBO/IbI M TOUKY 3pEHMUS;
VK-1.5. PaccmaTtpuBaer u npejuiaraet BO3MOYKHbIE
BapHaHTHI PEIICHHsSI TIOCTABIICHHOM 3a1auu, OICHUBAST HX
JIOCTOMHCTBA U HEJIOCTaTKH.
[K-1 CrnocobeH omnpenennTb ITK-1.1: 3HaeT 0cOOEHHOCTH COBPEMEHHOIO JTarna

pa3BUTHs 00pa30BaHUS B MUPE, ITAITBI PAa3BUTHS
MaTeMaTuKu.

[1K-1.2: Ymeer CHUCTEMHO aHAJIM3UPOBATH
MH(POPMAIINIO, CONIOCTABIIAT, JIEIATh BBIBOJIBI

[1K-1.3: Bnaneer coBpeMEHHBIMU METOJJaMH,
METOJI0JIOTHEN HayYHO-HUCCIIEI0BATEIbCKON A TebHOCTH
B 00JIaCTH MaTEeMaTUKHU, IEMOHCTPUPYET MOHUMAaHUE
o011el CTPYKTYpbl JAHHOW JUCIUITIIMHBL.

2. Onucanue Noka3arejieid  KpUTepreB OLIEHUBAHUS KOMIIETEHIMIi HA PA3JIMYHBIX

dTanax ux (l)OpMHpOBaHI/IH, ONMMCaHHE IKAJ OUCHUBAHUA

ConocraBJ/ieHre HIKAJ OLICHUBAHUA

Tab6muna 2.




4-6amnpHas | OTAMYHO Xoporro VY noenerBoputenbHO | HeynmoBnerBoputensHO
IKansa (moBbIIIEHHBI | (6a30BBII (oporoBbIi (YpoBeHb He
(ypoBeHb YPOBEHB) YPOBEHB) YPOBEHB) chopMUpoBaH)
OCBOCHUS)
100- 91-100 81-90 61-80 0-60
6annbHas
Wwkana
BuHapHas 3a4TeHo He 3aureno
LKkana
Tabauma 3.

OIIeHHBaHI/Ie OTBE€TA Ha BOIIPOCHI 110 TEMaM JIJIfl YCTHOI'0 OIIpoca

4-GaimpHas mkasa (YpoBeHb
OCBOCHMS)

Iloxazarenu

Kpurepuu

OTnMyHO (OBBILIEHHBIN
YPOBEHbD)

Xoporo (6a30BbIi YpOBEHb)

VY 10BAETBOPUTETEHO
(MOporoBBIN YPOBEHBD)

- [TonmHOTA M3NOXKEHUA
TEOPETHUECKOT0 MaTepHara;
- [IpaBunbpHOCTD W/MITH
apryMEHTHPOBAHHOCTh
U3JI0KCHUS
(mocnenoBaTeIbHOCTh
JIeHUCTBUT);

- CaMOCTOSITENTBHOCTh
OTBETA;

- Kynerypa peun.

CryneHToMm J1aH MOJIHEIH, B
JIOTUYECKOU
MOCJIEI0BATEIbHOCTU
pa3BepHYTHIN OTBET Ha
MOCTaBIICHHBIN BOMPOC, T/Ie
OH TIPOJIEMOHCTPUPOBAIT
3HAHUS MPEeIMETa B IIOJIHOM
o0Bbeme yueOHOM
IPOrpaMMBl, IOCTATOYHO
IyOOKO OCMBICITUBAET
JTUCIUILIAHY, TPUBOTUT
COOCTBEHHBIE TPUMEPHI 110
npobiemMaruke
IOCTaBJIEHHOT'O BOIPOCa

CrynenTom nan
pa3BEpHYTHIN OTBET HA
IIOCTaBJIEHHBII BOIIPOC,
MPUBOAUT IPUMEDPHI, B
OTBETE MPUCYTCTBYET
cBOOOHOE BIIaIcHNUE
MOHOJIOTHYECKON peYblo,
JIOTHYHOCTh U
MOCJIEIOBATENHHOCTE
otBeTa. OgHAKO
JIOTYCKAeTCsl HETOYHOCTh B
OTBETE.

CTyeHTOM J1aH OTBET,
CBU/JICTEIBCTBYIOIINN B
OCHOBHOM O 3HAHUHU
MPOLIECCOB U3y4aeMOM
JTUCIUILINHEL,
OTJIMYAOIIUHCS
HEJIOCTAaTOYHOM ITyOuHOU 1
MOJTHOTOM PaCKpbITUS TEMBI,
3HAHHUEM OCHOBHBIX




BOIIPOCOB TEOPHH,
HCAOCTATOYHBIM YMCHUCM
AaBaTb apryMCHTUPOBAHHBIC

HeynoBiieTBOpUTETEHO
(ypoBeHb He chopMHpPOBaH)

OTBETHI U MPHUBONUTH
MIPUMEPbI, HETOCTATOYHO
CBOOOIHEIM BIIaJEHUEM
MOHOJIOTHYECKOM PeYbIo,
JOTUYHOCTBIO U
[IOCJIEA0BATEILHOCTEIO
OTBETA.

CTyneHTOM JJaH OTBET,
KOTOPBIH COJEPKHUT PsiJT
CephE3HBIX HETOYHOCTEH,
0OHapyKUBAIOIINN
HE3HaHHE MPOIIECCOB
U3y4aeMOu MPeaMETHOM
00J1aCTH, OTIIMYAIOIIUICS
HernyOOKHUM pacKpbITHEM
TEMBbI, HE3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMCHUEM JIaBaTh
apryMEHTHPOBAHHBIC
OTBETHI, CJ1a0BIM BIIaJICHUEM
MOHOJIOTUYECKOW PEeUblo,
OTCYTCTBUEM JIOTUMHOCTH U
HIOCJIE/IOBATEILHOCTH.
CrtyneHt He criocoOeH
OTBETHUTH Ha BOIIPOCHI JaXKe
TIPH JTOTIOJTHUTEITEHBIX
HABOJAIIUX BOMPOCAX
npernoaBaTes.

Tab6muna 4.

OunenuBanme NOAroTOBKH pedeparoB

4-6ayuipHas mKana (ypoBeHb
OCBOCHHS)

Ilokazarenn

Kpurepun

OTnaryHO (TTOBBIIEHHBIH
YPOBEHB)

- [lonmHOTA M3110XKEHUSA
TEOPETUYECKOI0 MaTepHaa;
- [IpaBunbHOCTE W/HIN
apryMEHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeNbHOCTD
necTBuit);

- CaMOCTOATENBHOCTD
OTBETA;

- KynsTypa peun.

BbINOSIHEHbLI BCE TpeboBaHuMs
K HanucaHuio 1 3awuTe
pedepaTa: ob6o3Ha4eHa
npobnema n obocHoBaHa eé
aKTyanbHOCTb, CAenaH
KpaTKMN aHanun3 pasnmyHbiX
TOYEK 3peHns Ha
paccmaTpvBaemMyto
npobnemy 1 OrM4YHoO
na3noxeHa cobctBeHHas
no3uuusi, chopmMynmMpoBaHbl
BbIBOAbI, TEMA packpbITa
MOJTHOCTbIO, BblAEPXKaH
00bEM,




cobntoaeHbl TpeboBaHNSA K
BHELLUHEMY OChOPMIIEHUIO,
AaHbl NpaBUbHbIE OTBETHI HA
[AOMONHUTENbHbIE BOMPOCHI

Xoporio (6a30BbIiA YPOBEHB) OCHOBHble TpeboBaHus K
pedepaTty 1 ero sawmre
BbINOSIHEHbI, HO MNP 3TOM
JonyueHbl Heao4éThl. B
YaCTHOCTU, UMEIDTCSH
HETOYHOCTU B U3MOXEHUN
MaTepwana; oTCyTcTByeT
nornyeckas
nocrnegoBaTernbHOCTb B
CYXOEHUSIX; He BblaepxaH
00BEM pedepaTa; nmetroTcs
ynyLeHusi B opopMreHnm; Ha
AOMNONHUTENbHbIE BONPOCHI
npwv 3awmTe gaHbl HEMNOMHbIe

OTBETHI
Y IOBIETBOPUTEIBHO MMEIOTCH CYLLIECTBEHHbIE
(TOpOroBBIii ypPOBEHB) OTCTYynrneHusi oT TpeboBaHuii

K
pedepupoBaHuto. B
YaCTHOCTU:

Tema OCBeLLeHa NuLLb
YaCTMYHO; OOMNYLLEHbI
dakTu4eckmne onbKn B
cogepxaHum pedepata unm
npu OTBETE Ha
OOMNOSHUTENbHbIE BOMPOCHI;
BO

BpeMSs 3alUnTbl OTCYTCTBYET
BbIBOA,

HeynosnerBopurensHo Tema pecdbepara He packpbiTa,
(ypoBeHb HE CPOPMHUPOBAH) obHapyxuBaeTcs
CyLLECTBEHHOE HEeNnoHMMaHue
npobnemsl

Tabmuma 5.

OuneHuBaHue OTBETA HA 3a4eTe

Onenka | XapakTepucTuka TpeOOBaHHI K pe3ysibTaTaM aTTecTaluu B hopMe 3aueTa

«3a4TeHOo» Teopernueckoe conepxkaHue Kypca OCBOSHO TOJHOCTBIO 0€3 MpoOesioB Uik B
1IETIOM, WJTH OOJIbIIIEH YaCThI0, HEOOXOIMMbIC MPAKTUIECKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTe€pHajIoM CPOPMHUPOBAHBI HJIK B OCHOBHOM C(OPMHUPOBAHEI,
BCE UJIM OOJBIIMHCTBO MPEyCMOTPEHHBIX pabodeil mporpaMMoi yueOHbIX
3a/IaHUI BBIMIOJHEHBI, OT/ICJIbHBIE U3 BHIMOTHEHHBIX 33JJaHUN COAEepKaT
OILIOKH.




Teopernueckoe copep:kaHue Kypca 0CBOEHO YACTUYHO, HEOOXOIUMbIE HAaBBIKH
pa0boThl He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/IEJIbHBIE U3 HUX,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX padoyell yueOHO nmporpaMMoi 3a1aHuil He

BBITOJIHEHO MO0 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, KAYeCTBO UX
BBINOJIHEHUS OIICHEHO YMCIIOM 0aylioB, OJIN3KUM K MUHUMYMY.

«He 3auteHo»




Matepuasbl 1Jis1 IpOBeAeHUs TEKYIero ¥ NPOMe;KyTOYHOI0 KOHTPOJIsl 3HAHUH CTYy1eHTOB
BapuaHTbl KOHTPONbHbIX PaborT.

3apaHue 1.

OnpegenuTb TN YpaBHEHUS 1 NPUBECTU €ro K KAHOHNYECKOMY
BMAY @) Uk + 2Uxy — Uy + 2Ux + 7Uy —3u =0

©) U —2Uxy + Uy —3Ux +2Uy —5u =0

B) 2Uxx + BUxy + 8Uyy +Ux +5uUy —2u=0

3apaHue 2.

Hantn obLiee pelueHne runepbonnyeckoro ypaBHeHums

a) Uxx + 4U)<y - SUyy = O
6) U, +2bu,, +(b* —a*)u,, =0

3agaHue 3.
Haitun obLiee pelleHne napabonn4eckoro

YPABHEHUS @) Ux — 2Uxy + Uy —Ux + Uy =0
2
6) u, +2bu,, +b<u,, +au, —abu, =0

3agaHue 4.
Hartn obuee peleHne sannmnTuyeckoro

YPaBHEHUS ) Uxx + 4Uxy + 5Uyy =0
6) U, +2bu,, +(b*+a?)u,, =0

3agaHue 5.

PewnTb kpaeByto 3agady OQupuxne ansa ypaBsHeHus Jlannaca B kpyre
Au=0, 0<r<l1

ul_ =sin®p.

3agaHue 6.

PewwunTb kpaesyto 3agadvy [vpuxne ons ypasHeHus Jlannaca B umnungpe

Au=0, 0<r<1,0<z<1

ul,,=1-r%0<r<1



u 1=O, 0<r«1

.
u|_,=0,0<z<1

3apaHue 7.
PewwwnTb KpaeByto 3agady Avpuxne ans ypasHeHua Jlannaca B wape

Au=0, 0<r<l1

u | _ =3cos?9.
3apaHue 8.
PewunTb kpaeByto 3agady dupuxne ansa ypasHeHna ['enbMrosbLa B Kpyre

Au+4u=0, 0<r<1
ul_ =singp
3agaHue 9.

PewunTb Kpaesyto 3agady dupuxne ons ypaBHeHus ['enbmMrosbLa B wape

Au+2u=0,0<r<1

u| _ =3cos?d
3apganue 10.

CtpyHa anuHon | =100 , sakpenneHHas Ha koHUax X =0 u X =1, B HaYanbHbIi MOMEHT
oTTAHyTa B Touke X =50cm Ha paccTosiHne h=2cm , a 3aTem onyuieHa 6e3 Tonuka.
Onpegenutb oopMy CTPyHbI A5 fitloboro MmomeHTa Bpemenmn t.

3apaHue 11.

B Ha4anbHbIN MOMEHT CTPYHa, 3aKpenneHHasa Ha KoHUaX X = Ounx=I , MMena d)opMy CcCuHycounabl

. X .
u=Asin "~ , Nnpy4emM CKOpPOCTN ToYeK ee ObINK paBHbI HyNt0. Hantu hopmMy CTpyHbl B MOMEHT BPEMEHM
I

3apaHve 12.

Moy

B HayanbHbIn MoMeHT t =0 Toukam npsimonuHeriHom cTpyHbl 0 < X < | coobuieHa
CKOpOCTb Haiitn doopMy CTpYHbI B MOMEHT BpemeHu t, ecnu koHubliee X =0 n x =

3aKpenneHbl.

Bonpochl Kk 3a4eTy:



1 Knaccndmkaums ypaBHeHun. O6Lime NoHATUS.

JInHelHble ogHOpOoAHbIE YpaBHEHNA 1-ro nopsaaka.

Tunbl ypaBHEHN 2-ro Nopsiaka.

[MpeobpasoBaHne ypaBHEHWI 2-T0 nopsigka. VIHBapnaHTHOCTb TUMa ypaBHEHWS.

MprBeaeHne ypaBHEHUS K KAHOHWUYECKOMY BUaY.

MoHsTMe obLiero pelleHus.

OCHOBHblE ypaBHEHUS MaTEMATUYECKON DU3MKM.

YpaBHeHue konebaHu CTpyHbl.

YpaBHeHue konebaHnn memopaHbl.

0. YpaBHeHUe HepaspbIBHOCTU MPpU OBMKEHUN XNOKOCTU. YpaBHeHue Jlannaca.

11. YpaBHeHue nepenayun tenna.

12. MNMocTaHoBKa 3aga4 MaTeMaTudeckon uanki. HavanbHble 1 KpaeBble YCroBus.

13. 3aBMCUMOCTb pelleHust OT npefernbHblX ycrnoBui. KoppekTHas nocTaHoBKa
3agaum Kowmwu. Npumep Agamapa.

14. ®opmyna [Janambepa. HeorpaHnyeHHasa cTpyHa.

15. CTpyHa C AByMS 3aKpenneHHbIMU KOHLaMK1 U ero pelueHne metogom [anambepa.

16. MNepBas kpaeBas 3agadva a4nsa runepbonnyecknx ypaBHeHUNn .

17. ConpsixxeHHble guddepeHumnanbHbie oneparTopbl.

18. Metog PumaHa.

19. ®yHKums PumaHa ons conpsKeHHOro ypaBHEHWS.

20. YpaBHeHue pacnpocTpaHeHus Tenna. PyHaameHTanbHoe peLleHue.

21. YpaBHeHue pacnpocTtpaHeHus Tenna. PelwleHne 3agayun Ko,

22. YpaBHeHus llannaca u NyaccoHa. PyHaameHTanbHoe peleHne. dopmyna MpuHa.

23. PeleHune 3agauv Jupuxne ang wapa, noctaBneHHon Ans ypaBHeHua NyaccoHa.

24. YpaBHeHue Jlannaca B UMNMHAPUYECKMX KoopauHaTax. PewleHune 3agaym Oupuxne ans

KonbLa C NOCTOSAHHBbIMUW 3HAYEHUSIMU UCKOMOW (DYHKLIMN Ha BHYTPEHHEN N BHELLHEN

OKPY>XHOCTAX.

25. PelweHve ypaBHeHMs KonebGaHui CTPyHbl METOAOM pasaeneHnst I'I(ingeHHbIX (meTtog Pypbe).
u
26. Meton dypbe. PasgeneHune nepemMeHHbIX. PelleHne ypaBHeHna: Au =

BOo~NoO~WNE



Caenennus 00 yTBep:KIeHHH MPOrPaMMbI HA 0YepPeAHOI YUeOHbIi ro U perucTpauui M3MeHeHu i

VYueOHbIit Pemenue xadenper BreceHHBIE M3MEHEHMS IToamnucs 3aB.
roj (Ne mpoTokona, kadeapoit
JaTa)







