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1. Henau ocBOeHUs TUCUMIIIMHBI

Ll,eJ'IFIMVI OCBOEHUA ancUnnInHbl ABNAKOTCA.
1. (bpr,ameHTaanaﬂ nogrotoeka B obnactu ypaBHeHMVI B YaCTHbIX NMPOU3BOAHbIX,
Haxogdawunx rnpuMeHeHne B MexXaHuKke, cbmsvme, TexHuke, 6MoNorMm, 3KONOrmn.
2. OBnageHve aHanUTUYeCKUMN MeTogamm peweHna KpaeBblX 3adaud MaTeMaTU4eckom

du3nkun. 3agadert M3ydeHust OAUCUUNMMHBLI SBMSIETCS: OBMageHne OCHOBHbLIMM
MNOHATUSAMW, NOESMU U METOAAMWU TEOPUM YPaBHEHMUIN B YaCTHbIX NPOM3BOAHbIX.

Ilepeyenb mpogecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIHI M TPYIAOBBIX
¢yHK1HiA, COOTBETCTBYIOIIUX NPOGecCHOHATBLHOM JesITeIbHOCTH BHITYCKHIUKOB

HammenoBanue 1oKkyMeHTa Kon HaumenoBanue 6a30BO# IpymIbl, T0HKHOCTH
(mpodeccnn) UM CTICTUATEHOCTH
OK3 2320 [Ipenonaparenu B CpeAHEH IIKOJIE
2340 [IpemogaBareny B cUCTEME CITEITHATIEHOTO
o0pazoBaHuA
Kon u O000menHbIe TPY10BbIe GPyHKIUH Tpynosbie pyHkmmn
HaHMEHOBaHHe Kon HaumenoBanue YpoBensn HaumenoBanne Kon Yposensn
npogeccHOHAIbH KBaJIM(PUKA (moxypoBeH
oro 11701 b)
cTaHJapTa KBajupuka
UH

01.001 ITegaror Ilemarornyeckas O6menenaroruuec | A/01.6
(memarormueckas JIeSITeIbHOCTD 110 Kast QyHKIIHSI. 6
JeSTeNLHOCTD B MPOCKTHUPOBAHHIO U OO0yuenne
JIOIIKOJIBHOM, peanuzanyu BocnurarensHas A/02.6
HaYaJIbHOM 00pa3oBaTeIHHOTO JIESITEITBHOCTh 6
o0111eM, A mporiecca
OCHOBHOM 00111eM, 00pa3oBaTeIbHBIX 6
cpemHeM o01eM OpTaHM3AIHAX PazsuBaroras A/03.6
o0Opa3oBaHuN) JTOTIIKOJIHHOTO, JIESITeTLHOCTh
(BocIIMTaATEND, Ha4aJILHOI0 OOIIETO, 6
YUUTEb) OCHOBHOTO 00111€TO,

CpEITHETOo 00IIero

obpa3oBaHus

Ilegaroruueckas Ilenaroruueckast

JESITeTBHOCTB T10 JesITeIbHOCTD IO

MPOEKTHPOBAHHIO U peanmzanu

B | Peamsamuu 6 porpamMmm B/03.6 6

OCHOBHBIX OCHOBHOTO 1

0011e00pa3oBaTenbHbIX CpenHero

MIpOTpaMMm o0rmIero

obpa3oBaHUA




Mecto qrucuuninnbl B cTpykrype OIIOII 6akanaBpuara

Jucuumnimza oTHOCHTCA K 010Ky 1. «{uctummuasi(Moxynn)». K o0s3arensHoil yactu. Ynuraercs B 6
cemectpe. Haxonurcs nog unaekcom b1.B.0S.

2. Pe3ysabTaTrhl 0CBOEHMSI AUCUHUIJIMHBI (MOXYJis1) YPABHEHHS ¢ YACTHLIMH NIPOU3BOJAHBIMH

[Tpouecc wu3ydeHus IUCHMIUIMHBI HaMpaBieH Ha (OPMUPOBAHHME SJIEMEHTOB CIIETYIOIINUX
komreteHiuit B coorBerctBru ¢ ®I'OC BO no nanHOMy HanmpaBJIeHUIO:

Kon HaumenoBanue WNHnukaTop 1O0CTHIKEHUS KOMIIECTCHIINH
KOMIIETEH- KOMIIETEHIINHU (3aKperuUIeHHBIH 32 TUCIUILITUHON )
05051
YK-1 Crioco6eH oCylIeCTBISITh VYK-1.1. Ananusupyer 3a1a4y, BbIICIISA €€ 0a30BbIe

MOUCK, KPUTHYECKUI aHATIU3 | COCTaBIISIOIINE;

nH(pOpMaIuu, TPUMEHSATh YK-1.2. Onpegnenser, HHTEPIPETUPYET U PAHKHUPYET

CHUCTEMHBIHN TTOAXOT IS nH(pOpMaIIHIO, TPeOYEeMYIO JIJIS PEIICHUS ITOCTaBICHHON

peIICHUS MOCTaBIECHHBIX 3a/1a4u;

3aja4 VYK-1.3. OcymecTBinsieT MOUCK HHPOPMALIUH IS PEILICHHS
MOCTABJICHHOM 3a7]a4M 110 Pa3IUYHBIM THUIIAM 3alPOCOB;
VYK-1.4. ITpu 06paboTke nHPpOpPMALIUN OTIUIACT (HAKTHI OT
MHEHUH, UHTepIpeTaIuii, OIIeHOK, GopMHUpYET
coOCTBEHHBIC MHEHUS U CYKICHHS, apTYMEHTUPYET CBOU
BBIBOJIBI M TOUKY 3PEHUS;
VYK-1.5. PaccmarpuBaet u nmpejiaraeT BO3MOXKHBIE
BapUaHTHI PEIICHUS MTOCTABJICHHOM 3a1a4M, OLICHUBAs X
JTOCTOMHCTBA M HEJIOCTATKH.

I1K-1 Criocob6eH orpeaenuTh IIK-1.1: 3naet 0cOOEHHOCTH COBPEMEHHOTO dTara

ob1me popMbI U 3aK0- pa3BUTHS 00pa30BaHUS B MHUPE, 3TAIlbl PA3BUTUS

HOMEPHOCTH OTJIEIbHOMI MATEMATHEIL

MpEAMETHOI 0bnacTn IK-1.2: VYwmeer CHUCTEMHO AHATU3UPOBATH
MH(OPMAILIHIO, COTIOCTABIISITh, JENIaTh BHIBOIBI
IK-1.3: Bnameer cOBpeMEHHBIMU METOAMH,
METOA0JIOTUEN HAyUHO-UCCIIEI0OBATEIbCKON 1EATEIbHOCTH
B 00JIaCTU MaT€MAaTHUKH, IEMOHCTPUPYET TOHUMAaHHE
o0111e# CTPYKTYpPBI TAaHHOMN JTUCIUTIITUHBL.




4.

NMPOU3BOIHBIMHU
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)
OO01mast Tpy10eMKOCTh TUCIIUTUTHHBI COCTABIISIET 5 3a4eTHbIX eaunull, 180 yacos.

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

Bun yuedHoii padoTshl

Bcero

cemecTpa

IMopsiakoBbIi HOMEP

OO0mmas Tpy10eMKOCTh TUCIUILTNHBI BCETO (B 3.€.), B

TOM YHCIJIC:

4 3e. 6

Kypcosoii mpoekT (pabota)

HE MPEyCMOTPEHO

AyJIHUTOpPHBIC 3aHATHUS BCETO
(B akaj. yacax), B TOM YHCIIE:

Jlexumu 34 34
[IpakTuyeckue 3aHATHS, CEMUHAPbI 34 34
JlaboparopHsie paboThI

CamocrosTenpHas paboTa Bcero (B akajl. 4yacax), B TOM 49 49
JHCIIe:

KCP

DKx3aMeH 27 27
OO01mas TPy I0eMKOCTh TUCIIATUINHBI 144 144

Ne/

HanmenoBanue
pa3zaernoB U TeM
JUCIUTUTAHBI (MOJTYJIS )

ceMecTp

Bunst yueOHOI pabOTHI, BKITFOYAs

CaMOCTOATEIbHYIO pabOoTy CTYACHTOB

TPYJIOEMKOCTb (B Hacax)

AynuropHas padorta

pabora

CamocTosTelbHas

aTTeCT

DOpPMBI TEKYIIETO KOHTPOJIS
ycreBaeMoCTH (110 HeIeJsM
cemecTpa). DopMbI IPOMEXKYT.

BCCTO

JICKIIUN

[paxT. 3aHsaTHSA
JlaGopart. 3aHsATHS
Jp.BUbI KOHTAK. pad.
Bcero

Kypcos. pab(.mpoekr)

IIOHFOTOBK&I(3K3

Jpyrue Bupl
CobecenoBanue
Konoksuym

[IpoBepka TecToB

[MpoBepka KoHTp.pab

ITpoBepka pedepara

[IpoBepka acce u

Kypcogast pabota

Pa3gen 1. BeiBoa ypaBHeHUi
KOJIe0aHUH CTPYHBI,
TEemIoNpPoBoAHOCTH, Jlaniaca;
MOCTAHOBKA KPaeBbIX 32/1a4, X
(u3nyeckas HHTEPIpPETANHUSI.

N
N
[y
o

11

BriBo ypaBHEHUH KOJIeOaHUI
CTPYHBI, TETIOPOBOIHOCTH,
Jlannaca. [locTaHOBKa KpaeBbIX
3an1ad, ux pusnueckas
HMHTepHpeTalys.

Pa3gen 2. Teopema Komm-
KoBasieBckoii; moHsitue
XapaKTepUCTHYECKOT 0
HamnpaBJieHusl,
XapaKTEePHCTHKHA; IPUBEIeHNE
K KAHOHMYeCKOMY BUAY U
KJIaccu(puKALUs JTMHEHHbIX
YPaBHeHHii ¢ YACTHBIMH
TPOU3BOTHBIMH BTOPOTO
TOPSIIKA.

21

[IpuBencHne K KAHOHUYECKOMY
BHAY U KJIacCH(HUKAIIUSA
JINHEWHBIX YPABHEHHH C
YaCTHBIMH MIPOU3BOTHBIMHU




BTOpOTO nopsizika. Teopema
Kommu-KosasieBCkoil.

2.2

IlonsTue XapaKTCpUCTUICCKOTO
HalpaBJICHUSA, XapAKTCPHUCTHUKH.

Pa3nexn 3. BosiHoBOe ypaBHeHHE;
JHepreTHYecKHe HePaBeHCTBA;
¢IHHCTBEHHOCTh pelleHUs
3amauyu Komm u cMemanHoi
3ajga4u; BbIBOA Gopmy.a
Kupxroga u Ilyaccona,
HCCJIeJOBAHME ITUX (DOPMY.JI;
Meton Pyphbe 1151 ypaBHEeHUS
KoJIe0aHUH CTPYHBI, 001as
cxema meroaa @ypee.
Ypasuenus Jlaniaca u
IIyaccona; ¢popmy.nbl I'puna;
(pyHaameHTaIbHOE pelIeHue
oneparopa Jlannaca;
NMOTEHIHMAJIbI; CBOHCTBA
rapMOHHMYecKHX (PyHKIMIi;
¢IMHCTBEHHOCTH pelieHMit
OCHOBHBIX KpaeBbIX 3a/1a4 /sl
ypaBHenus Jlanuiaca; pyHkums
I'puna 3apauu qupuxiie;
pemenue 3aaa4u Jupuxie 1is
ypaBHeHus Jlamiaca B mape;
¢IHHCTBCHHOCTD PeLICHUSA
BHelnHel 3agaun {upuxie;
0000111eHHbIE pelIeHus] KPaeBbIX
3a1a4.

24

24

60

31

BonHoBOe ypaBHEHHE.
OHepreTuyecKknue HepaBeHCTRA.

3.2

EnuHCTBEHHOCTD pelleHus 3a/1a41
Kommu u cmemanHo# 3a1a4n.
Beog popmyn Kupxroda u
[Tyaccona, ccnenoBanue STHX
dhopmyn

3.3

Meton @ypbe a1 ypaBHEHUS
KoJIeOaHUH CTPYHEIL, 00IIast cxema
Merona Oypre. YpaBHEHUs
Jlannaca u Ilyaccona. @opmyJisl
I'puna.

34

DyHIaMEHTAJIBHOE PELICHUE
oneparopa Jlamnaca. [ToreHmans.
CBoiicTBa TapMOHHYECKUX
(YHKITHH.

35

EnuHCTBEHHOCTD perieHui
OCHOBHBIX KPaeBbIX 3a7a4 JUIs
ypaBHeHus Jlamnaca. @yHkuus
I'puna 3anaun Aupuxie. Pemenue
3agaun Jupuxie 1si ypaBHEHUS
Jlannaca B mape.

3.6

EnuncTBEeHHOCTD perieHus
BHeIIHeH 3a1aun Jupuxie.
O06001IeHHBIE pEeLIeHHsI KpaeBbIX
3a/1a4.

Pa3nen 4. YpaBHeHue
TENJIONPOBOAHOCTH ; MPUHIIUI
MAaKCHMyMa B OrpaHHYeHHO
00J1aCTH ¥ €ANHCTBEHHOCTh
pemenus 3agaun Komwu;
TMOCTPOEHHS PellleHne 3a1a4YH
Komm nist ypaBHenus
TenJIONPOBOAHOCTH.

10

41

YpaBHeHue
teruionpoBogHocTH. I Ipunmun
MaKCHUMyMa B OTPaHUYCHHON




00J1aCTH ¥ €TUHCTBEHHOCTh
pewenus 3anaun Komru.
ITocTpoenus pereHue 3aaauu
Kommu oy ypaBHeHus
TETIIONPOBOIHOCTH .

Paszpen 5. IlonsiTHe KOPPEKTHOIA 2 |2 8
KpaeBoii 3a1a41; IPUMepbl
KOPPEKTHBIX M HEKOPPEKTHBIX
KpaeBbIX 3a/124.

5.1  |IlousTue KOppeKkTHOI KpaeBoil 2 |2
3amaun. [IpuMepsl KOPPEKTHEIX 1
HEKOPPEKTHBIX KPAaeBBIX 3a1a4.
OO01mast Tpy1I0€MKOCTh, B 9acax 6 144 34|34 - - 49 | - [IpomexyTouHas aTTecTanus
®opma
3auer

3ayer c OLIEHKOI

DK3aMeH

4.2. Copepxanue TMCHHUIIJIMHBI (MO1YJI51)
Paznen 1. BeiBo ypaBHEHUIT KosieOaHU CTPYHBI, TEIUIONPOBOIHOCTH, Jlariaca; mocTaHOBKa KPaeBbIX
3a/1a4, uxX pU3ndecKas HHTePIPETaIlus.

Temal.l. BeiBox ypaBHEHUH KoJieOaHMI CTPYHBI, TEIIONPOBOAHOCTH, Jlaruiaca. [ToctaHOBKA KpaeBBIX
3a/a4, ux Gpu3ndecKas HHTePIPETaIUs.

Pazaen 2. Teopema Komm-KoBasieBckoif; MOHITHE XapaKTEPUCTHIECKOTO HAIPABIICHHUS,
XapaKTepUCTHKU; MPUBEICHIE K KAHOHUYECKOMY BUY M KJIacCU(UKALKs JIMHEWHBIX YpPaBHEHUI ¢
YaCTHBIMHU IMPOU3BOAHBIMU BTOPOT'O IMOPAAKA.

Tema 2.1. TIpuBeneHue K KAHOHUYECKOMY BUAY M KJacCU(UKAIUS TMHEWHBIX YPaBHEHUH C YACTHBIMU
IIPOU3BOAHBIMU BTOpOTO nopsaka. Teopema Komm-Kosanesckoii.

Tema 2.2. [ToHsITHE XapaKTEPUCTUICCKOTO HATIPABIICHUS, XapaKTEPUCTHKH.

Pa3nes 3. BoiHOBOE ypaBHEHNUE; DHEPreTUUECKNE HEPABEHCTBA; €AMHCTBEHHOCTh PELICHMS 3a1a4l
Komm u cmemannoit 3axaun; BeiBog popmyn Kupxroda u [lyaccona, uccinenoBanue 3Tux Gopmyi;
metoq Dypbe 11 ypaBHEeHUs KosebaHui cTpyHbI, o0mias cxema Merona Oypne. Ypasuenus Jlamnaca
u [lyaccona; popmyinsl ['puna; pyHnamMeHTanpHOE penieHne oneparopa Jlamiaca; moTeHIuabl;
CBOICTBa rapMOHUYECKUX (DYHKIUH; €IMHCTBEHHOCTh PEIIEHNH OCHOBHBIX KPaeBbIX 3a4a4 s
ypaBHenus Jlarmaca; Gynkius ['puna 3apaun Jupuxiie; pemenne 3aaaun Jupuxie s ypaBHEHHS
Jlannaca B mape; € AMHCTBEHHOCTDb PeLlIeHHs BHEIIHeH 3a1aun Jlupuxiie; 0000IIeHHbIe PelIeHus
KpaeBbIX 3a/a4.

Tema 3.1. BomHOBOE ypaBHEHHE. DHEPreTHYECKUE HEPABEHCTBA.

Tema 3.2. EquncTBeHHOCTH pemieHus 3aaauu Ko u cmemannoit 3anaun. Berson hopmyn Kupxroda
u [lyaccona, uccienoBanue 3Tux Gopmyi

Tema 3.3. Meton @ypre U1 ypaBHEHU KoJIeOaHU# cTpyHBbI, 0011as cxema Metosia Dypoe.
YpasHenus Jlamnaca u Ilyaccona. @opmyisl I puna.

Tewma 3.4. ®ynaamenTtanpHoe pemieHue onepartopa Jlamnaca. [Torenuansl. CBolicTBa rapMOHUYECKUX
GYHKITUH.




Tema 3.5. ETMHCTBEHHOCTH pelIeHUI OCHOBHBIX KpaeBbIX 3ajJau Uit ypaBHeHus Jlamnaca. @yHKIus
I'puna 3amaun Jupuxie. Pemenue 3anaun {upuxie niua ypasuenus Jlamnaca B mape.

Tema 3.6. EquHCTBEHHOCTH perieHus BHeNHen 3a1a4un upuxie. O000IIeHHbIEC pelIeHus] KPaeBbIX
3aj1a4.

Pa3aen 4. YpaBHeHHE TEIUIONPOBOIHOCTH; MPHHLMI MAKCUMyMa B OTpaHUYEHHON 00JIaCTH U
€IMHCTBEHHOCTH pellleHus 3aaaun Komy; nocrpoeHus pemernue 3anayu Komm uist ypaBHeHus
TEIUIONPOBOAHOCTH.

Tema 4.1. YpaBHeHue TemionpoBoaHOCTH. [IpuHIIMTT MakCMyMa B OTPaHMYCHHON 00J1acTH 1
€MHCTBEHHOCTH penienus 3anaun Komm. [Toctpoenus pemenue 3anaun Ko 11 ypaBHeHus
TEIUIONPOBOAHOCTH .

Pa3nea 5. [lonsiTre KOppeKTHOIN KpaeBoH 3a1a4u; IPUMEPbl KOPPEKTHBIX U HEKOPPEKTHBIX KPAEBbIX
3az1a4.

Tema 5.1. TlonsiTue KOppeKTHOM KpaeBoi 3aauu. [IpruMepsl KOPPEKTHBIX U HEKOPPEKTHBIX KPaeBbIX
3ajad4.

Tembl J1a0opaTopHbIX padoT (JIabopaTopHbI NPAKTHKYM)
He mpenycmotpens! yuebubsiM mmanom OOIT

IIpumepHasi TeMaTHKA KypCcOBBIX padoT

He npenycmotpens! yueOHbIM mmanom OOIT



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/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMH4YeCKHX
yacax)

Paznenl | BoiBoa ypaBHeHMil KoJieOaHUI
CTPYHbBI, TEIJIONPOBOJHOCTH,
Jlanjiaca; mocTaHOBKA KpaeBbIX
3aja4, X pu3nyecKas
HHTepHnpeTanus.

11 BriBos ypaBHeHuUl KoneOaHui AyautopHasi paéora 10
CTPYHBI, TETUIOIPOBOTHOCTH,
Jlannaca. [ToctaHOBKa KpaeBbIX
3a/1a4, uX pusnyeckas
HUHTEpIIpeTaIusl.

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

2.1 IIpuBeneHne K KAHOHUYECKOMY Teoperudeckunii Tect 10
BUIY M KJIacCHUpUKaLus
JIMHEWHBIX YPaBHEHUH C
YaCTHBIMU MPOU3BOAHBIMU
BTOPOro nopsiaka. Teopema
Komm-KoBaneBckoi.

2.2 [ToHsTHE XapaKTEPUCTHUECKOTO AynuTopHas padora 10
HanpaBJICHUs, XapaKTEPUCTHKH.

Pa3znen 3 | BouiHOBOe ypaBHeHHe;
JHEepreTHYeCKHe HEPABEHCTBA;
€INHCTBEHHOCTH PelleHUsI
3agaun Komu u cMemanHoi
3aJa44; BbIBOA (hOpMY.J1




Kupxrodga u Ilyaccona,
uccjaen0Banue 3TuX Gopmy.i;
MeTox Pypbe 118 ypaAaBHEHUSA
KOJIe0aHMii CTPYHBI, 00111ast
cxema meroaa Dypee.
YpaBHenus Jlamiiaca u
IIyaccona; ¢popmyJinl I'puna;
(pynnamenTanbHoe pelieHue
oneparopa Jlaniaca;
NMOTEHIHAJIbI; CBOMCTBA
rapMOHUYeCKUX (PYHKIMA;
€/IHHCTBEHHOCTh pelleHu i
OCHOBHBIX KpaeBbIX 32/1a4 1JI
ypaBHeHus Jlamiiaca; pyHkuus
I'puna 3agauyu Iupuxiie;
peuieHue 3agaum Jupuxiie s
ypaBHeHnus Jlamiaca B mape;
€INHCTBEHHOCTDH PelIeHUs
BHelIHel 3agaun Jupuxiie;
00001IeHHbIE peleHust
KpaeBbIX 32/1a4.

3.1

BosiHOBOE ypaBHEHHE.
DHepreTuyecKue HepaBeHCTBaA.

AynuTopHas padora

10

3.2

EnnHCTBEHHOCTD pelleHus
3anauyn Komm u cmemanHou
3agaun. BeiBon popmyn
Kupxrocga u [lyaccona,
ucclieIoBaHue ATUX (opMy

AynutopHas padora

10

3.3

Meton ®ypbe 1u1st ypaBHEHUS
Kose0aHui CTpyHBI, 00111as cxema
Merona Oypre. YpaBHEHUA
Jlanutaca u Ilyaccona. @opmyiibl
I'puna.

AynuTopHas padora

10

3.4

@yHIaMEHTAIBHOE pelIeHUE
oneparopa Jlamnaca.
[Torenmmansl. CBoMCTBa
TapMOHHYECKUX (PYHKIIUH.

AynuTopHas pabdora

10

3.5

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

AynurTopHas padora

10

3.6

EnvHCTBEHHOCTD penieHus
BHENIHEHW 3aaaun Jupuxie.
O0600111eHHbIE pelIeHus] KPaeBbIX

KonTtpoabsnas padora

10




3a7ad4.

Pasnen4 | YpaBHeHme
TeNJIONPOBOAHOCTH ; IPUHIMII
MAaKCMMYMa B OTPaHUYE€HHOI
00/12CTH M eJUHCTBEHHOCTH
pemenns 3aaa4yu Kommu;
NMOCTPOEHUS pelleHne 3a1a4u
Komm ns ypaBHeHust
TeIJIONPOBOHOCTH.

41 YpaBHeHue AynuTopHas padora 10
TeronpoBogHocTU. I IpuHIMn
MaKCcUMyMa B OTpaHU4YEeHHOU
00JacTy U €IMHCTBEHHOCTD
pewenus 3anaun Komm.
[TocTpoeHnus pemeHue 3agaun
Ko nnst ypaBHeHust
TEIJIONPOBOJHOCTH .

Paznen 5 | IlonsiTue KOPPEKTHOI KpaeBoi
3aja4M; NPUMePbl KOPPEKTHBIX
U HEKOPPEKTHBIX KPaeBbIX
3aaa4.

5.1 [ToHsATHE KOPPEKTHOM KpaeBOit AynuTopHasi padora 8
3amaun. [IpruMepsl KOPPEKTHBIX U
HEKOPPEKTHBIX KPAeBbIX 33]1ay.

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

Kpurtepun oneHkn npoMexyTO4HOM aTTecTanuu B popMe 3a4era

Onenka | XapakTepucTuka TpeOOBaHMI K pe3ysbTaTaM aTTecTalluy B popmMe 3aueTa

«3a4TeHo Teopernueckoe coepx)aHre Kypca OCBOCHO MOJIHOCThIO 0€3 MpoOesioB UiTH B
1L[€JI0M, UJTH OOJIbIIEH YacThio, HEOOXOIUMBbIE IPAKTUYECKNE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHalioM C(HOPMHUPOBAHBI HJIM B OCHOBHOM C()OPMHPOBAHBI,
BCE MJIM OOJIBITMTHCTBO MPEAYCMOTPEHHBIX paboueii mporpaMMoit yaeOHbIX
3aJJaHHI BHIITOJIHEHBI, OT/IEIBHBIEC U3 BHITOJIHEHHBIX 3aJJaHUN COIepKAT
OLITHOKH.

«He 3auteno» | Teopermueckoe coaepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE HaBBIKU
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICNIbHBIE U3 HUX,
OOJIBIIIMHCTBO MPeyCMOTPEHHBIX paboyeil yueOHoi nporpamMmoit 3a1aHuil He
BBINOJIHEHO JIMOO BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, Ka4eCTBO UX
BBINOJIHEHUS OIIEHEHO YHUCIIOM OaIIOB, OJM3KUM K MUHUMYMY.




Kpurepun onieHKH MpoMeKyTOYHOM aTTecTallui B popMe IK3aMeHa

Onenka XapakTepucTuka TpeOoBaHM K pe3yIbTaTaM aTTecTaluu B popme
9K3aMeHa
«OTIYHO» Teopernueckoe copepkaHue Kypca 0CBOSHO MOTHOCTHIO 6e3 po0eros,

CUCTEMHO U TINIyOOKO, HEOOXOIMMbIE MPAKTUUYECKHE HABBIKHM PadOTHI C
OCBOEHHBIM MaTepuaioM CPOPMHUPOBAHBI, BCE MPEAyCMOTPEHHbIE paboyeil
y4eOHOM MporpaMMoii yueOHbIe 3a1aHHS BBITIOJHEHBI O€3yNPEeYHO, KAUeCTBO
UX BBIMIOJIHEHUS OLIEHEHO YUCIIOM 0aJuioB, OJU3KUM K MaKCHUMYyMY.

«X0oporIo» Teoperndeckoe copepkaHue Kypca OCBOSHO B IiesioM 0e3 mpoOelios,
HEOOXOJMMBIE TPAKTUYECKUE HABBIKA PabOTHI C OCBOSHHBIM MaTepUalioM B
OCHOBHOM  C(OPMHUPOBAHBI,  TNPEAYCMOTpEHHbIE paboueil  yueOHOM
pOrpamMMoil y4eOHbIe 3aJJaHHsI BBIIIOJHEHBI C OT/EIbHBIMA HETOYHOCTSIMH,
KayeCTBO BBINIOJNHEHUS OOJIBIMMHCTBA 3aJaHHUil OIEHEHO YHCIOM OasIoB,
ONMU3KUM K MaKCUMyMY.

«Y IOBIIETBOPUT Teopernueckoe copepkaHue Kypca OCBOCHO OOJIbIICH YacTblo, HO
€IIbHOY» poOesIBl HEe HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOJUMbIE TPAKTHIECKUE
HaBBIKM PabOTHl C OCBOCHHBIM MaTE€pHaIOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo#l mporpaMMon yueOHbBIX
3aJlaHuil BBINOJIHEHBI, OT/EJbHBbIE W3 BBHIMOJIHEHHBIX 3a/laHuil CcoJepKaT

OIINOKH.
«HeynosnerBop Teopetuueckoe coep:kaHue Kypca OCBOSHO YaCTHYHO, HEOOXOAMMBbIE
UTEIIBHOY HaBBIKK Pa0OTHI HE CPOPMUPOBAHBI UITU CHOPMUPOBAHBI OTACIBHBIE U3 HHUX,

OOJIBIIMHCTBO MPEyCMOTPEHHBIX paboyell yueOHOM nporpamMmMon yueOHBIX
3aJlaHuM HE BBIIOJIHEHO JIN0O BBINOJHEHO ¢ TpyObIMHU OIIMOKaMH, Ka4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aJUIoB, 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 caMocTosITelbHas paboTa 1Mo yueOHOH AUCIUILIMHE OCYIECTBISETCS Ha YUeOHBIX
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 CaMOCTOSTENBHOM paboThl, MX XapakTep, YUUTHIBATb
cnennuKy u3ydaeMon yueOHOH TUCIIMITIHHBI, HHIANBUIYIbHBIE 0COOCHHOCTH 00YYaroIIeToCs.

KoHTponb camocTosITeIbHON PabOThl U OLIEHKA €€ Pe3yJIbTaTOB OPraHMU3yeTcs KaK eIMHCTBO

IBYX (opM:



1.caMOKOHTPOJIb U CaMOOIIEHKa 00yYaroIIerocs;

2.KOHTPOJIb U OIIEHKA CO CTOPOHBI IIPETOAaBaTelIsl.

Opranuszanusi 1 pyKoOBOJCTBO ayJIMTOPHOI CAMOCTOATEIbHOI PadoThI

AyautopHasi caMOCTOsITeNIbHAs paboTa MO MUCIUILUIMHE BBIMONHIECTCS HA YYCOHBIX 3aHSATHSIX
M0J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPEMNOAaBATEINS U MO €r0 33aJaHUIO.

OCHOBHBIMU BHJIaMHU 2y TUTOPHOU PabOTHI CAMOCTOATEIHLHOM PAOOTHI SBIISIOTCS:

- BBINIOJIHEHHE Ja0OpaTOPHBIX U MPAKTUUYECKHX pabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU ¢ TpadukoM ydeOHOro mporecca. s obecrmeueHus
CaMOCTOSITENIbHOM  paloThl MpernojaBaTeNs MU pa3pabaThIBAlOTCS METOAWYECKHE YKa3aHUA 110
BBINOJIHEHUIO TAOOPaTOPHOH /MPAaKTUUECKOH paboThI.

PaGora ¢ nureparypoi, ApyruMU UCTOYHUKAMH MHGOpPMAIUH, B T.4. DJIEKTPOHHBIMH, MOXET
pEeaTM30BEIBATHCS HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. [laHHBIE MCTOYHHMKH HH(OpManuu
MOTYT OBITh MPEACTABICHB HAa OYMa)KHOM W/WJIM AJIEKTPOHHOM HOCHUTENX, B TOM YHCJE, B CETU
WNurepHer.

[IpenogaBarens GpopmMyaupyeT 1eib padoThl ¢ JAHHBIM U UCTOYHUKOM MH(OpMAILMH, ONpeesieT
BpeMsl Ha TPOpabOTKy TOKyMEHTa U (hOpMY OTYETHOCTH.

CaMo U B3aMMOIIPOBEPKA BBIMOJTHEHHBIX 33JJaHUIl Yyallle BCEro MCIOIb3yeTCs Ha CEMUHAPCKOM,
MPAKTUYECKOM U IPYTruX Buaax 3anatuil. [IpobieMHas /cutyanioHHas 3aada I0JKHA UMETh YETKYIO
(GhOpMYITUPOBKY, K HEM TOJKHBI OBITH MIOCTABIIEHBI BOIIPOCHI, OTBETHI HA KOTOPHIE HEOOXOIMMO HANTH U
o0ocHoBaTh. KpuTepuu olieHKH MPaBUIIBHOCTH PEIICHUS TPOOIEMHON/CUTYAlMOHHOM 3a7]au JOKHBI
OBITH U3BECTHBI BCEM 00YyYaIOIUMCH.

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
PEKOMEHIYEeTCSl HCIIONIB30BaTh MUG(GEPCHIIMPOBAHHBIA TOAX0A K YPOBHIO TOJTOTOBJICHHOCTH
oOyuaromterocsi. [lepen BbIMONHEHHEM BHEAYIUTOPHOW CaMOCTOSATEIBHOW pabOThl MpernoaaBaTeib
IIPOBOAMUT KOHCYJIBTALIMIO C OIpPENEICHUEM LIeJU 3aJlaHusl, €ro COJEP>KaHUs, CPOKOB BBIIIOJIHEHUS,
OPUEHTUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpPEOOBAHUU K pe3yibTaraM paboThl, KPUTEPUEB
oreHKH, (OpPM KOHTPOJII W TIEPEUHsS JHUTEpaTrypbl. B mpoliecce KOHCYJNbTAIlMM TPENnojaaBaTelb
MpeIynpexaaeT O BOSMOKHBIX TUIIMYHBIX OIMIMOKAX, BCTPEYAIOIINXCS TPU BHITIOJTHEHUH 3a/1aHUS.

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
JTUCHUTIIINHBI, OCOOCHHOCTEH KOHTHHIEHTA CTYJIEHTOB, O0OBEMa M COJEP)KaHMUS CaMOCTOSITEIBHOM
paboThl, (hOpM KOHTPOJIS U T.II.

CamocrosiTenbHas paboTa MOXET OCYIIECTBISITHCS MHAUBUAYATBHO UITU TPYIIITIAMH CTYJCHTOB B
3aBUCHUMOCTH OT IIe]Ii, 00beMa, KOHKPETHON TeMaTHKHU CaMOCTOSITENIbHOM paboThl, YPOBHS CIIOKHOCTH,
YPOBHSI TIOJITOTOBJIEHHOCTH O0YYArOIIINXCS.

Bunamu 3aganuii A5 BHEAYy TUTOPHOM CaMOCTOSITENILHON pabOThI MOTYT OBITH:

- Il OBJAQJCHMS 3HAHWSIMH: YTCHHS TEKCTa, COCTaBJIEHWs IUIaHAa TeKCTa; Tpaduyueckoe
M300paKeHne CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHMWE TEKCTa; BBIMMCKM W3 TEKCTa; pabora co
CIOBapsIMH M CIPaBOYHMKAM; Yy4yeOHO-UCclie[loBaTelabcKas paldoTa; HCIOIb30BaHUE ayduo U
BU/JIE03AMKCEH, KOMIIBIOTEPHOUN TEXHUKHU U MIHTEpHET pecypcoB u Jp.;

- 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,
CIIPaBOYHHMKOB; OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI;, aHATUTHUECKas 00pabOTKa TEKCTa; MOJArOTOBKA
COOOIIIEHUH K BBICTYTUICHHIO HA CEMUHApE, KOH(PEPEHITNH; TTOATOTOBKA

pedeparoB, TOKIAI0B; cocTaBlIeHHe Onorpaduii, 3aganuii B TectoBor hopme u JIp.

- st GOpMHUpPOBAHUS YMEHHWH: pEIICHWE 3aJad W YIOPaKHEHUH 10 o0pasily; pelieHue
BAPUATUBHBIX 334 U YIIPAXKHEHUI; COCTABIICHUE CXEM; PEILIEHHE CUTYAllMOHHBIX POU3BOICTBEHHBIX
3aJ1a; MOATOTOBKA K JCIIOBBIM M POJICBBIM HTPaM; MPOEKTUPOBAHNE U MOJACIUPOBAHNE PA3HBIX BUIOB U



KOMITOHEHTOB NPO(eCCHOHATBHON NESTEIBHOCTH, MOJrOTOBKA MPE3EHTAI, TBOPUECKUX MPOEKTOB;
MOJTrOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; ONBITHO-IKCIIEpUMEHTAIbHAsA paboTa; MPOSKTUPOBAHHUE U
MOZIETTMPOBAHHE PAa3HBIX BUAOB M KOMIIOHEHTOB MPO(ECCHOHATBHOM NeSITENbHOCTH U JIP.

Jns  olecriedyeHuss  BHEAYJUTOPHOM  CaMOCTOATENBHOM  pabOTBl MO  TUCIMILUIMHE
npernogaBaTeraeM paspalaTbIBaeTCsl IMEpedyeHb 3aJaHuid IS CaMOCTOSTEIbHOM paldOThl, KOTOPBIH
Heo0xo1uM 11711 3(h(HEKTUBHOTO YIIPaBIICHUS TaHHBIM BUIOM y4eOHOU NesITeIbHOCTH 00yYatOIMXCS.

[TpenoxaBaTenb OCYIIECTBISET YIIPABICHUE CAMOCTOATENLHON paboToM, peryiupyer ee o0beM
Ha OJIHO y4eOHOE 3aHATHE U OCYILIECTBISCT KOHTPOJb BBHIIIOJIHEHUS! BCEMHU CTYAEHTaMM TpyIbl. J{is
ynoOCTBa IpernojaBaresib MOXKET BECTH BEJIOMOCTh Y4Y€Ta BBINOJHEHHS MHHUMyMa 3aJaHHH,
HEOOXOIMMBI JJIS IOMYCKa K HTOTOBOW aTTECTALNH 110 TUCIUILIIHHE.

B mpornecce camocToATeNn HONH pPabOTBHI CTYAEHT NPHOOpPETAaeT HAaBBIKM CaMOOPTaHHU3ALUH,
CaMOKOHTPOJISl, CAMOYIIPABJICHUS U CTAHOBUTCS AKTUBHBIM CaMOCTOSATEIBHBIM CYOBEKTOM Y4eOHOM
JeATEIbHOCTH.

CTylleHT caMOCTOSATENBHO OMpEAEIsieT PEXUM CBOCH BHEAYJHTOPHOU paboThl U Mepy Tpy/a,
3aTpauMBacMOro Ha OBJAJCHHE 3HAHMSIMH WM YMEHUSAMH N0 KaKAOH AWCIUIUIMHE, BBINOJIHACT
BHEAYJAUTOPHYIO paboTy MO MHIAMBHIYaJbHOMY IUIaHY, B 3aBUCHMOCTH OT COOCTBEHHOW MOATOTOBKH,
Oro/KeTa BpEMEHH U IPYTUX YCIOBHA.

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

[lpn BBINONHEHHM BHEAYTUTOPHOW CAaMOCTOSATENBHON pabOThI CTYAEHT HMEET IpaBo
o0pamatbesi K MPENOAaBaTeNi0 32 KOHCYJbTAlMEH C IENbI0 YTOUYHEHHS 3aJaHus, (GOpMbI KOHTPOIS
BBINIOJTHEHHOT'O 33 JaHuSI.

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

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

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

yy
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

2 2
6) u, +2bu, +(b* -a“)u, =0
3apaHue 3.
HanTtu obwee peleHne napabonuyeckoro

ypaeHeHus a) u,, —2U,, + U, —Uu, +u, =0

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.

PewwnTb KpaeByto 3agadvy Oupuxne onsa ypasHeHus Jlannaca B kpyre
Au=0, 0<r<1

u|_ =sin®p.

3apaHue 6.

PewunTb KpaeByto 3agavy ,D,I/IpI/IXJ'Ie ana ypaBHeHUA Jlannaca s unnuHgpe

Au=0, 0<r<1,0<z<1
ul,=1-r?0<r<1

u| . =0,0<r<1

ul, =0 0<z<1

3apaHue 7.
PelwwmnTb Kpaesyto 3agavy Aupuxne ans ypaBHeHus Jlannaca B wape

Au=0, 0<r«l

u|_ =3cos?9.
3apaHue 8.
PewunTb kpaeByto 3agady Oupuxne onsa ypaBHeHusi [enbmronbLua B kpyre

Au+4u=0, 0<r«l

—cin3
uj_ =sin°g
3apaHue 9.

PewnTtb kpaeByto 3agavy OQupuxne anga ypasHeHus enbmroneLa B Lape

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

u|_ =3cos?d
r=1



3apanue 10.

CtpyHa anuHon | =100, 3akpenneHHas Ha koHuax X =0 n X =1, B HayanbHbI MOMEHT OTTAHYTA

B Touke X =50cm Ha paccTtosiHne h=2cm , a saTem onyleHa 6e3 Tondka. Onpegennts opmy
CTPYHbI Ans Ntoboro MoMeHTa BpemeHu t .

3apaHve 11.

B HavanbHbIi MOMEHT CTpyHa, 3akpenneHHas Ha koHuax X =0 un X =1, umena dopmy cruHycounabl
. 7X y
U= Asin = , npuyem CKOPOCTU TOYEK ee ObINn paBHbI HyM0. HaiiTn hopmy CTpyHbl B MOMEHT

BpemeHn t.
I

3apaHve 12.

- L ou
B HavyanbHbIi MoMeHT t =0 Toukam npamonuHeinHomn ctpyHbl 0 < X < | coobLieHa ckopocTb =1.
Hantn
ot

dopMy CTPYHbI B MOMEHT BpeMeHn t, ecnvt koHubl ee X =0 n X =1 3akpenneHs..
Bonpochbl K 3a4eTy:

1 Knaccudmkaumsa ypaBHeHnin. O0LLme noHATUS.

JInHenHble ogHOPOAHbIE YpaBHEHUS 1-ro nopsiaka.

Tunbl ypaBHEHUI 2-r0 nopsagka.

lMpeobpasoBaHue ypaBHEHUN 2-r0 nopsigka. IHBapnaHTHOCTb TUMNa ypaBHEHUS.

MpuBeaeHve ypaBHEHUS K KAHOHNYECKOMY BUAY.

MoHATHe obLero peLeHus.

OcCHOBHbIE YpaBHEHUS MaTeMaTUYECKON OU3UKN.

YpaBHeHue kornebaHum CTpyHbI.

YpaBHeHue konebaHun memopaHsbl.

10. YpaBHeHWe Hepa3pbIBHOCTW NpU ABUXKEHUN XNOKOCTU. YpaBHeHue Jlannaca.

11. YpaBHeHue nNepegaym Tenna.

12. lNMocTaHoBKa 3agay maTemaTmdeckon pmsmkn. HavyanbeHble 1 Kpaesble YCOBUS.

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. Metog 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. PeweHue 3agauv dupuxne ong wapa, noctaBrneHHon Ang ypaBHeHus yaccoHa.

24. YpaBHeHue Jlannaca B uMnNuHApUYeckux koopauHatax. PeweHue 3agadn Oupuxne ong
KonbLia C NOCTOAHHBLIMU 3HAYEHUAMU UCKOMOW (DYHKLIMN Ha BHYTPEHHEN N BHELLUHEN
OKPYKHOCTSX.

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

u

CoNoOGA~WNE

26. MeTtog ®ypbe. PasgeneHune nepeMeHHbix. PelleHne ypaBHeHus:: Au =
a ot



I(oumpom: 0C60€HUA Komnemeuuuﬁ

Ne Bua xonTposs Kontposnmpyemsbie paznens Kommnerenium,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS
1 AynutopHas Pasnen 1- Pasnen 5 YK-1, TIK-1

KOHTp.paboTa(rpos
€pKa U OLICHKA)

2 Teopernueckuii Paznen 2 VK-1, TIK-1

TECT

3 CaMOCTOsTEIRHOE Pasgen 1- Pasgen 5 VYK-1, TIK-1
pereHue
MPaKTUYECKUX
3aJaHuN

(aynuTopHast)

5 3a4éT Cc OILEHKOH B Pasgen 1 - Pasgen 5 VK-1, TIK-1

6 cemecTpe

7. Y4yeOHO-MeTOANYECKOE W MATEPHATbHO-TEXHHYECKOe  o0ecrmedyeHHue JIMCHUIIMHBI
(Moay.s) YpaBHeHHUSs ¢ YACTHBIMU NPOU3BOIHBIMU
IlepeueHb OCHOBHOW W JONOJHMUTENBHOM Yy4eOHON JHUTEpaTyphl, HEOOXOTUMOW IJIi OCBOCHMS

JAUCIMITIIMHBI (MOI[YJ'IH) ypaBHeHI/IH C YaCTHBIMH IPOU3BOJHBIMH.

K ocHoBHOI (00s13aTenbHOI) JUTEpAType OTHOCATCS Y4YEOHWKM, ydeOHble mMocoOus, y4eOHO-
MeTOoYecKasi IuTeparypa 1 MOHOTrpauu, U3y4eHHEe KOTOPBIX SIBISIETCS 0053aTeNbHBIM U1 OBJIAICHUS
3HaHUSIMHM B TIOJTHOM O0BEMeE IO AMCHUMIIMHE B COOTBETCTBUH C JAaHHOM mporpammoil. K ocHoBHOI,
IpeX/ie BCEro, OTHOCUTCS JuTepaTypa, umeromas rpu¢ MuHHcTepcTBa 00pa3oBaHHUs M HAYyKU
Poccuiickoit denepanyu unu Y4eOHO-METOANYECKOTO OOBEAMHEHUs, PEKOMEHIYIOIUX H3/1aHue K
UCIOJIb30BaHUIO B yueOHOM mporiecce. B crniicke 0OCHOBHOM nuTepaTyphl yKa3bIBaeTcss He OoJiee MATH
UCTOYHHKOB, HMEIOIIMUXCA B JOCTATOYHOM KoindecTBe B ¢onae Oubmuoreku. Ecnm nmocrymna
AIIEKTPOHHAS BEpCUsl yUeOHUKOB, YU€OHBIX MOCOOUH U T.1., CIAEIYeT yKa3aTh JUIsl HUX PEeXHUM JIOCTyIa.

K nononmHuTenbHOM OTHOCHTCS IJIMTEpaTypa, pEeKOMeHJyemas OakanaBpaMm, Marucrpam s
CaMOCTOSITENIbHOTO HM3YYEHHs MpPU BBIIOJHEHUH KypcOBOro mpoekTa (paboTbl), yueOHOI Hay4yHO-
UCCJIEIOBATENbCKOM paboThl, MpU HalmuMcaHUM pedeparoB, id TOATOTOBKH K CEMHUHApaM,
NPAaKTUYECKUM 3aHATUSAM, JIAOOpPAaTOPHBIM paboTaM U APYTUM Y4YeOHBIM 3aHATHSAM, a TaKXKe s
yryOJIeHUs ¥ PacIIMPEeHUs 3HaHUH 10 JAaHHOM TUCHUIUINHE.



Bce ncrouHrky B OCHOBHOM M IONOJTHUTENIBHOM JINTEpAType JAIOTCS C MOJHBIMHU OuOIrorpadguueckuMu
OTHMCAHUSMH B COOTBETCTBUU C POCCUMCKHIM WJIH 3alaIHBIM CTaHIapTaMu OQOPMIICHHSL.

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

7.1. YueOHasi quTepaTypa:

OcHoBHas IUTEpaTypa:

1. Muxaitno B.I1. «{uddepenmanbupie ypaBHEHUS B YaCTHBIX
npousBoAHBIX». M., Hayka, 2008.

2. [lerpoBckuii N.I'. «JIexkuuu 00 ypaBHEHHUSAX € YaCTHBIMU
npousBoAHbIMUY». M., M3narensctBo Mock. yH-Ta, 2008

3. Cob6one C.JI. «YpaBaenust MaTemaTrdeckoi ¢pusukm». M,, Hayka, 2009.
4. TuxonoB A.H., Camapckuii A.A. «YpaBHEHUsI MaTEMaTUYECKON
¢uzuxm». M., Hayka, 2007.

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

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

JlonoaHUTENbHAS TUTEPATYPA:
Bnamgumupos B.C. «YpaBHenust Mmaremarndeckoit ¢pusuku». M., Hayka, 2008.
bunanze A.B. «YpaBHenust MmaremaTrueckoi ¢puszukm». M., Hayka, 2007.
Hecuc E.W. «Metoasr MmaTemaTraeckol ¢pusukm». M. , Hayka, 2008.
Bnagumupos B.C. «COopHuK 3a7a4 10 ypaBHEHUSIM
mareMaTHueckoi ¢puzukmu». M., Hayka, 2008

NS

7.2. IuTepHeT-pecypcebl
ITockonbKy B HacTosIIee BpeMs Ipu pabote ¢ nHGOpMAIHel IMHUPOKO HCHOIb3YIOTCS PECYPCHI

TeJIeKOMMYHUKalMOHHON ceTn «U HrepHer» (nanee — ceTb «VHTEepHET»), TO cleqyeT yKas3aTb
NepeyeHb CalWTOB, HCIOJIb3YIOIIUXCS U TOJyYEHUs JONOJHUTENbHBIX 3HAHUN M0 H3y4yaeMoMn
muciumuinHe. Taxoke cienyeT ykasaThb aJipec caiiTa, coJeprkaliero yu4eOHyo HH(OpMalnio 1Mo Kypey
(TIpH €ro HaJIM4KM ), IPUHIHUIBI pa3MeIleHus] B HeM HH(OpMaIK U cocoObl paboThI ¢ caliToM.

Ne Hazpanne DJIEKTPOHHBIH ajipec Copep:xanue
1 Exponenta.ru www.exponenta.ru Ha caiite pa3menieHbI 2IeKTPOHHBIE YICOHHUKH,

CIIPaBOYHHKH, CTATbH, IPUMEPAMHU TPUMEHEHHS
MaTeMaTHYECKHX ITaKEeTOB B 00pa30BaTeIbHOM
MIpoLECCe, JEMO-BEPCUN IO MYJIIPHBIX
MaTeMaTHYECKUX MTAKETOB, JJIEKTPOHHBIE KHUTH 1
CBOOOJIHO pacnpoCTpaHsieMble IPOTPaMMBI.

2. Math.ru www.math.ru MareMaTHYeCKHIA CalT )1 IITKOJBHHKOB,
CTYIEHTOB, YUUTEJEH 1 BCEX, KTO HHTEPECYETCS
MaTEMaTHUKOM.
3. MaremaTuka www.mathematics.ru | YueOHblii MaTepHai 1o pa3jinuHbIM pa3zesam
MATEMATUKH.
4, Maremaruka ais www.xplusy. isnet.ru  |Coaepkut GOIBLIOE KOTHMYECTBO BUACOMEKIIUM ISt
CTYJAE€HTOB M Mpoyee. IIKOJIbHUKOB, A0UTYPUEHTOB U CTYACHTOB I10

MAaT€MaTHuKE U (bI/ISI/IKe .



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 denepanbHBIA 00pa30BATEIBHBIN TOPTAIT:
30BaHue. VUIpEKACHUS, TPOTPaMMBI, CTaHIaAPTHI, BY 351, TeCTHI
EID.

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/

Pabouvas nporpamMa quciHILIHHEI Y PaBHEHUA B YaCTHbIX MPOU3BOAHBLIX COCTaBIICHA B
cootBercTBUU ¢ TpeboBanussMu PI'OC BO mo nanpasnenuto nmoarotropku 01.03.01 MaTemaTnka
(YpoBeHb BbICIIIEr0 00pa3oBaHusl OaKagaBpuar ), yTBEp)KICHHOTO [lpukazom MunucTepcTBa
obpazoBanus u Hayku P® ot 10 ssuBapst 2018 r. N 8 "O6 yrBepkaeHnu deaeparbHOro rocyJapcTBEHHOTO
00pa30BaTeIbHOTO CTaHAApPTa BBICIIIETO 00pa3oBaHus - OakanaBpuar 1o HanpasieHuto noarorosku 01.03.01
Martemaruka" ¢ yaeToM npumepHot npoepammel yueornou oucyuniunsl w3 IIOOIT .

[IporpamMmy cocTaBui:
Ct. npenogasatenb kadenpsl «Matematndeckuii ananusy O3goesa E.B.

[Tporpamma oo0peHa Ha 3acenanuu Kadeapsl «MareMaTHIeCKHii

anamu3» [Ipotokon Ne 6 ot «27» despans 2025

HporpaMMa 0no6peHa y‘IC6HO'MCTO,I[I/I‘IeCKI/IM COBCTOM (I)I/ISI/IKO'MaTeMaTI/I‘leCKOFO

dakynbrera mpotokon Ne 7 ot «13» mapta 2024 r.



ITpunoxxenune Nel

1. Hepeqenb KOMHeTeHHHﬁ, C YKa3aHUMEM ITallOB HUX (l)OpMI/IPOBaHI/IH B IIpouecce

OCBOCHHS 00pa30BaTeJbHOI IPOrPaMMBI.

[Ipu ocBOGHUM JUCHUTIIMHBI (MOIYJIs1) KOMIIETEHIINH, 3aKPEIJICHHBIC 32 HEH, pean3yroTCs

mo teMaM (paszenam) JUCHHUILIMHBI (MOIYJIsI), B ONPENCICHHON CTeneHu (ITOJHOCTBhIO WU B

OFOBOpeHHOfI T~IaCTI/I) M Ha OIIPCACIICHHOM 3Talc

MOUCK, KPUTHYECKUI aHaJn3
nH(OpMAaLIUHY, TIPUMEHSTh
CHCTEMHBIN MOAX0d s
pelIeHus MOCTaBIEHHBIX
3a71a4

Tabmunal.
Kon HaumenoBanue Nuaukatop JOCTUXKEHUSI KOMIIETEHIIUU
KOMIIETEH- KOMIIETEHIUU (3aKpernyIeHHBIN 3a AUCIUIUTHHOI)
10501
VK-1 Crnioco0eH ocy1IecTBIATh VK-1.1. AHanu3upyer 3a1a4y, BblIEIss €€ 0a30BbIe

COCTaBJISIIOLLHE;

VYK-1.2. Onpenenser, MHTEPIPETUPYET U PAHKUPYET
UH(pOpMaLUIO, TPeOyeMYI0 AJIs peLeHHs IOCTABICHHON
3a1a4y;

VYK-1.3. OcymuiecTBisieT MOUCK HHPOPMALIUH JJIs peILICHHS
MOCTABJICHHOW 33J1au¥ 110 Pa3IMYHBIM THIIAM 3aIPOCOB;
VYK-1.4. IIpu 00paboTke HHPOPMALIUN OTINYAET (PAKThI OT
MHEHUH, UHTepHpeTaluil, OIIeHOK, GopMHUpyeT
COOCTBEHHBIE MHEHUS U CYKICHUS, apTyMEHTUPYET CBOU
BBIBOJIBI M TOUKY 3PEHUS;

VYK-1.5. PaccMaTpuBaeT u npezsiaraeT BO3MOXKHbIE
BapHaHTHI pEIICHNS TOCTaBICHHON 3a/1a4H, OIICHUBAsI HX
JIOCTOMHCTBA U HEJIOCTaTKH.

[K-1 Crnioco0eH omnpeneinuThb
oOuire Gpopmbl U 3aK0-
HOMEPHOCTH OT/AETbHOMN
MpeIMEeTHOM 00J1acTH

IIK-1.1: 3HaeT 0COOEHHOCTH COBPEMEHHOT'0 JTarna
pa3BUTHs 00pa30BaHUS B MUPE, HTAIbl Pa3BUTHS
MaTeMaTuKU.

IK-1.2: VYwmeer CHUCTEMHO aAHATU3UPOBATH
WH(POPMAIIHIO, COTTOCTABIISATH, I€TaTh BBIBOIBI

[1K-1.3: Brnaneer coBpeMEHHBIMH METO/IAMH,
METOA0JIOTHEN HAyUYHO-UCCIIEIOBATEIbCKON 1EATEIBHOCTH
B 00JIaCTH MaTEeMaTUKH, IEMOHCTPUPYET MOHUMAHUE
o0mIel CTPYKTYpbI JAHHOW JUCIUTIIHHBL

2. Onucanne nokasareseil H KpUTepUEB OLEHMBAHUA KOMIETEHIMII HA Pa3JIHYHbIX




dTanax ux (l)OpMI/IpOBaHI/IH, ONMMCaHHE IKAaJ ONCHUBAaHUA

Tabnuna 2.
ConocTapiieHHe KAJI OIIEHUBAHUS
4-6amnbHas | OTaM4YHO Xopormio VY noBnerBoputensHo | HeynoieTBopUTEIbHO
IKaJia (rmoBbILIEHHBIH | (6a30BBIi (TToporoBbIit (YpoBeHb He
(ypoBeHb YPOBEHB) YPOBEHbB) YPOBEHbD) chopMUPOBaH)
OCBOCHHUS)
100- 91-100 81-90 61-80 0-60
6annbHas
LKana
BbuHapHas 3auTeHo He 3aureno
Lkana
Tabmuna 3.

OHeHHBaHI/Ie OTBETA HA BOIIPOCHI IO TeMaM JIsl YCTHOI0 OoImpoca

4-GamnpHas mKana (YpoBeHb
OCBOCHHS)

Tlokazarenu

Kpurepun

OTnu4HO (OBBILIEHHBIH
YPOBEHbD)

Xoporo (0a30BbIi ypOBEHb)

Y I0BIETBOPUTENHHO
(TTOpOTOBBII YPOBEHB)

- [TonHoTa M3N10KEHUS
TEOPETUYECKOr0 MaTepuala;
- [IpaBUABHOCTD /UK
apryMEeHTHPOBAHHOCTh
W3JI0KEHUS
(mocne0BaTeNnbHOCTh
necTBuil);

- CaMOCTOATENBHOCTD
OTBETA;

- Kynberypa peun.

CrTyneHToM J1aH MOJIHBIN, B
JIOTUYECKOU
IIOCJIEI0BATEIBHOCTH
pPa3BEpHYTHIN OTBET Ha
MOCTaBJICHHBIN BOIIPOC, II€
OH NPOJEMOHCTPUPOBAII
3HAHUA IIpeIMeTa B ITOJIHOM
o0wveme yueOHOU
IIPOrPaMMBI, JOCTATOYHO
IJIyOOKO OCMBICTTUBAET
TUCITUTLIAHY, TPUBOIUT
cOOCTBEHHBIE TPUMEPHI 10
npoOiemaTuke
MIOCTaBJIEHHOT'O BOIpPOCa

CrynenTom nian
pa3BEpHYTHIN OTBET Ha
ITOCTaBJIEHHBIN BOIIPOC,
MPUBOJUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOIHOE BIIA/ICHUE
MOHOJIOTHYECKOU peublo,
JIOTUYHOCTH U
MOCJIEA0BATEIBHOCTh
otBera. OnHako
JIOTTyCKAeTCsl HETOUHOCTh B
OTBETE.

CTyneHTOM J1aH OTBET,
CBUICTEIBCTBYIOIIUHN B
OCHOBHOM O 3HaHUH




MPOLECCOB N3y4yaeMOMn
JMCIIUILINHEI,
OTJIMYAFOIIHICS
HEJI0OCTAaTOYHOM ITyOHHOM 1
IIOJIHOTOM PaCKPBITUS TEMBI,
3HaHHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJIOCTATOYHBIM YMEHUEM
JlaBaTh apryMEHTHPOBAaHHBIE

OTBETHI ¥ IPUBOTUTH
MIPUMEPBI, HEAOCTATOYHO
CBOOOIHEIM BJIaJICHUEM
MOHOJIOTMYECKOU peublo,
JIOTUYHOCTBIO U
IOCJIC0BATEIIEHOCTRIO
OTBETA.

HeynosnerBopurenbHo CTyneHTOM JIaH OTBET,
(YpoBeHb He chopMUPOBaH) KOTOPBIN COIEPIKHUT PsiJT
CEpPbE3HBIX HETOYHOCTEM,
00OHapy>KUBAIOLIHIA
HE3HAHHE TPOLIECCOB
M3y4aeMOM NpeAMETHON
00nacTH, OTAMYAIOIIHIACS
HeriyOOKHUM pacKpbITHEM
TEMbI, HE3HaHUEM OCHOBHBIX
BOIPOCOB TEOPHUH,
HEYMEHHEM J1aBaTh
apryMEHTHPOBaHHbBIE
OTBETHI, CIIA0BIM BJIaJICHHIEM
MOHOJIOTHYECKOH peyblo,
OTCYTCTBUEM JIOTUYHOCTH U
MIOCJIEI0BATEIIBHOCTH.
CryneHT He cocoOeH
OTBETHUTH Ha BOIIPOCHI IAKE
MIPH TOTIOTHUTETIHHBIX
HaBOJISIIIUX BOTIPOCAX
IpernoaaBaTersl.

Tab6muna 4.

OuenunBaHue NOATOTOBKH pedepaToB

4-6annpHas mkana (ypoensb | Ilokasarenu Kputepuu
OCBOCHHS)




OTan4HO (MOBBITIICHHBIN - [TostHOTA M3N0XKEHUA BbIMOJSIHEHbI BCE

YPOBEHB) TEOPETHYECKOro MaTepuana; | TPebOBaHMsA K HanMcaHuio 1
- [IpaBunbHOCTE W/HITH 3awmTe pedepara:
apryMEHTHPOBAHHOCTD obosHa4eHa npobrema u
e m—— obocHoBaHa eé

aKkTyanbHOCTb, cAenaH
(mocnenoBaTebHOCTh N
- - KpaTKUA aHanm3 pasnmnyHblX
JIEHCTBUN);

TOYEK 3pEHUsI Ha
- CaMOCTOSITEIIBHOCTh paccMaTpuBaemyio

OTBCTA, npo6nemy 1 norMyHo

- Kynbtypa peun. N3noXeHa cobCTBeHHas
nosmums,

chopmMynmnpoBaHsbl

BbIBOAbI, TEMA packpbITa
NOHOCTbIO, BblAepXaH
06BbEM, cobntogeHbl
TpeboBaHus K

BHELUHEMY O(POPMIEHNIO,
AaHbl NpaBusbHbIE OTBETHI HA
AONOMHUTENbHbIE BOMPOCHI

Xoporiio (0a30BbIi YPOBEHB) OCHOBHble TpeboBaHMsA K
pedepaTy 1 ero 3awute
BbINOJIHEHbI, HO MPX 3TOM
AonyLeHbl Heao4éThl. B
YaCTHOCTW, UMEIDTCH
HETOYHOCTW B U3NOXEHNN
maTepuana; oTCyTCTByeT
normyeckas
nocnegoBaTenbHOCTb B
CY)XOEHUSIX; HE BblAEPXKaH
06béM pedpepaTa; nmetotca
ynyLeHns B opopMneHnm; Ha
AONOMHUTENbHbIE BOMPOCHI
npwv 3alimTe gaHbl HenosHble
OTBEThI

VY noBneTBOpUTEIHHO NMEKTCH CyLLEeCTBEHHbIE
(TTOpOTOBBI YPOBEHB) OTCTYNIIEHUS OT TpeboBaHMi
K pedepupoBaHuio. B
YaCTHOCTU: TEMa OCBeLLEeHa
nuub

YaCTUYHO; OONYLLEHbI
dakTu4eckmne owmndkm B
coepkaHuun pecepara nunu
npu OTBETE Ha
AONOMHUTESNbHbIE BOMPOCHI;
BO Bpemsl 3aLlmTbl
OTCyTCTBYET

BbIBO,

HeynosnersopurensHo Tema pedeparta He
(YpoBeHb He chOpMHUPOBaH) packpbiTa, obHapyxumBaeTcs
CyLLLeCTBEHHOE
HernoHuMaHue npobnembl

Tabmuua b5.

OnenuBanue OTBETA HA 3a4eTe



Onenka | XapakTepucTHKa TpeOOBaHUM K pe3ybTaTaM aTTecTalluu B opMe 3aueTa

«3auTeHo» Teoperndeckoe copepskaHue Kypca OCBOEHO IOJIHOCTBIO 0€3 PoOeIoB Uil B
LIEJIOM, HJTK OOJIBIIIEH YacThi0, HEOOXOJMMBIE TPAKTUYECKHE HABBIKM PabOTHI C
OCBOEHHBIM MaTe€pHaIoOM C(HOPMUPOBAHBI WIIM B OCHOBHOM C()OPMUPOBAHBI,
BCE WJIM OOJIBITMHCTBO MPEAYCMOTPEHHBIX pabodeii mporpaMMoil yueOHbIX
3a7aHUi BBINOIHEHBI, OT/ICJIFHBIC U3 BBIITOJHEHHBIX 33/1aHUH COAEpIKaT
OLIMOKHU.

«He 3aureno» | Teopernueckoe conepxaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIUMBIC HABBIKH
paboThl He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICIbHBIE U3 HUX,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHO# nmporpaMMoi 3a1aHuil He
BBITOJIHEHO MO0 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, KA4eCTBO UX
BBITTOJIHEHUS OIICHEHO YHCIIOM OaIJIOB, OJM3KUM K MUHAMYMY.




MatepuaJbl 1Jisl IPOBeeHHs TEKYLIero U NPOMe;KyTOYHOr0 KOHTPOJIsl 3HAHUI CTY1eHTOB
BapuaHTbl KOHTPONbLHbIX paboT.

3apaHue 1.
OnpegenuTb TUN YpaBHEHUSI U MPUBECTU €ro K KAaHOHWYECKOMY

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

yy

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

3apaHue 2.
Hantn obwee peleHme rmnepbonmyeckoro
=0

ypaBHeHus a) u,, + 4u,, — 5u,,

6) u, +2bu,, +(b* —a’)u, =0

3apaHue 3.
Hawntn obwee pelieHme napabonmyeckoro
=0

ypaBHeHus a) u,, — 2u,, +Uu, —U, +U,

6) U, +2bu,, +b?,, +au, —abu, =0

3agaHue 4.
Hawntn obee pelueHme annmunTuyecKkoro

ypaBHeHus a) u,, + 4u,, + 5u, =0
6) u, +2bu,, +(b*+a’)u, =0

3apaHue 5.
PewwmnTb Kpaesyto 3agadvy Aupuxne ans ypaBHeHus Jlannaca B kpyre
Au=0, 0<r<1
—qin3
uj_ =sin“g.
3apaHue 6.

PewnTtb kpaesyto 3agavy dupuxne ang ypasHeHus Jlannaca B uunuHgpe

Au=0, 0<r<l1,0<z<l1

u =1-r2,0<r<1

| z=0



u |Z=1 =0,0<r<1

u|_,=0,0<z<1
3apaHue 7.

PewunTb Kpaesyto 3agady Oupuxne ona ypaBHeHus Jlannaca B wape
Au=0, 0<r<1

u|_ =3co0s* 3.

3apaHue 8.

PewunTb KpaeByto 3agady Jupuxne ans ypaBHeHus ['enbMronsua B Kpyre

Au+4u=0, 0<r<1
—qin3

uj_, =sin"g

3agaHue 9.

PewunTb KpaeByto 3aavy ,D,vlplene ana ypaBHeHUA enbMronbua B Lape

Au+2u=0,0<r<1
u|_ =3cos’ 9

3apgaHue 10.

CtpyHa anuHon | =100 , 3akpenneHHas Ha koHuax X =0u X =1, B HaYanbHbIA MOMEHT
oTTaHyTa B Touke X =50cm Ha paccTosHne h=2cm, a 3aTem onyuieHa 6e3 Tonyka.
OnpegenuTb opmy CTPyHbI A5 Nto6oro MomeHTa BpemeHn t.

3agaHue 11.

B HayanbHbIi MOMEHT CTpyHa, 3akpenneHHas Ha koHuax X =0 u x =1, nmena dopmy cvHycouapi

. X .
u=Asin ™, NpU4em CKopoCTM ToYek ee Bbinn paBHbl HyNto. Hantn dhopmy CTpyHbl B MOMEHT BPEMEHU
I

3apaHue 12.
- L ou
B HayanbHbIn MoMeHT t =0 Toukam npsiMonuHeriHon cTpyHbl 0 < X < | coobLyeHa ckopocTb =1

ot
Haiitn choopmy CTpyHbl B MOMEHT BpeMeHu t, ecnv koHUbl ee X =0 n X =1 3akpenneHbl.

Bon POCbLI K 3a4eTy:



Boo~NookrwNE

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24

25

1 Knaccudmkaumsa ypasHeHmin. ObLume noHATUS.
JInHenHble ogHOPOAHbIE YpaBHEHMS 1-ro nopsagka.
Tunbl ypaBHEHUI 2-ro nopsaka.
lMpeobpasoBaHue ypaBHeHWI 2-ro nopsagka. IHBapnaHTHOCTb TMna ypaBHEHUS.
MpuBeaeHve ypaBHEHUS K KAHOHNYECKOMY BUaY.
MoHsITME 06Lero peLueHus.
OcHoBHbIe YpaBHEHUS MaTeMaTUYECKON OU3UKN.
YpaBHeHue konebaHuin CTpyHbI.
YpaBHeHue konebaHum memopaHsbl.
. YpaBHeHWe HepaspbIBHOCTU Mpu OBUKEHUU XUOKOCTU. YpaBHeHue Jlannaca.
. YpaBHeHue nepegayn Tenna.
. MNocTtaHoBKka 3agad maTemaTudeckon msnkn. HayanbHble 1 KpaeBble YCNoBUA.
. 3aBMCUMOCTb pelleHus OT npegeribHblX ycnosuini. KoppekTHas nocTtaHoBKa 3agayuv
Kowwu. Mpumep Agamapa.
dopmyna [lanambepa. HeorpaHnyeHHas CTpyHa.
CTtpyHa ¢ AByMs 3aKkpensnieHHbIMY KOHLLaMn 1 ero pelleHne metogom Janambepa.
MepBasi kpaeBas 3agayva 4ns rmnepbonnMyecKknx ypaBHEHNN .
ConpsixeHHble anddepeHumarnbHble onepaTopbl.
MeTtoa Pumana.
OyHKUMA PrmaHa ans conpsKeHHOro ypaBHeHus.
YpaBHeHue pacnpocTpaHeHus Tenna. PyHaameHTanbHoe peLleHume.
YpaBHeHWe pacnpocTpaHeHus Tenna. PeweHne 3agaydn Kown.
YpaBHeHus Jlannaca u lNyaccoHa. PyHaameHTansHoe pelleHne. ®opmyna MpuHa.
PeweHune 3agayn Qupuxne ans wapa, noctaBneHHon onga ypasHeHmsa NyaccoHa.
. YpaBHeHue Jlannaca B unnmHapuyeckmx koopanHatax. Pewenune 3agaun Qupuxne gns
KonbLia C NOCTOSIHHLIMU 3HAYEHUAMUN MCKOMOW (PYHKLIMN Ha BHYTPEHHEN N BHELLHEN
OKPY>KHOCTSIX.

. PelueHve ypaBHeHUsi konebaHuit CTpyHbl METOAOM pasfeneHus I'I?-ngeHHbIX (MeToq ®ypoe).
u



26. Metog Pypbe. PasgeneHne nepemeHHbix. PelweHne ypaBHeHUs: Au=—



CBeennsi 00 yTBepxJAeHMH NPOrpaMMbl HA O4YepeIHOH Y4eOHbI Trol M perucTpanuu
M3MEHeHUu

VYueOHsIit Pertenne BHecennrsle n3MeHeHUs Iloxnucs 3as.

Toj Kadeapsl kadempoit
(Ne mporokora, nara)







