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PABOYAS MPOrPAMMA YYEEHOW ONCLMMINUHBI

B1.0.20 AHanuTHU4yeckue MeToAabl peLleHNs ypaBHEHUN MeXaHUKU CMNITOLHON

cpeabl
1. lndp n HanmeHoBaHUe HanpaBneHUsa NOAroToBKM / cneunanbHOCTH:
01.03.03 MexaHuka 1 maTemaTnyeckoe MoaenmpoBaHme
2. Mpodunb noarotoBkn: KOMMLIOTEPHBLIN MHKXUHUPUHT B MEXaHUKE CMNITIOLLHbIX cpes
3. Keanudmkauusna (cteneHb) BbiNyCKHUKA: 6akanasp
4. dopma o6y4yeHus: OyHas

5. Kachepnpa, oTBeyawLwan sa peanmsaumio QUCUUNNIUHbIL: MexaHnkn n
KOMMbOTEPHOrO0 MOAENNPOBaHNSA

6. CoctaBuTENM NporpaMmmbil:
MwvHaeBa Hagexaa ButanbeBHa, OKTOp dhm3-MaT. Hayk, npodeccop, hakynbTeT
MMM, kacpegpa MuKM, nminaeva@yandex.ru

7. PekomeHpgoBaHa: HMC ¢akynbTeta MMM npoTtokon Ne8 ot 15.04.2022.

8. YuebHbIM roa: 2024 - 2025 CemecTtp(bl): 5


mailto:nminaeva@yandex.ru

9. Uenu n 3agaum y4eb6HOM QUCLUNIIUHDBI:

Llens u3y4eHus: IMCHUIUINHBL: (POPMHUPOBAHHE y CTYJCHTOB COBPEMEHHBIX TEOPETHUECKIX
3HaHUH B 00JIaCTH ypaBHEHUN MaTeMaTHUECKOW (PU3UKH U MPAKTUYECKUX HABBIKOB B PELICHUU U
MCCJIEJOBAaHUN MOJEIBHBIX 3a]a4 MaTeMaTHYecKoil pu3nku.

3anaun yueOHOM AUCIUILTUHBL: BEIPAOOTKA y CTYIEHTOB YIIyOJIEHHOTO MOHUMAaHUS TaKUX
(GyHIaMEHTATBHBIX TOHATUH KaK YpaBHEHUS B YaCTHBIX IMPOU3BOJIHBIX, HAYAIbHBIC, KPAacBhIC U
CMCIIaHHbIE 33J]aud, C HUMHU CBS3aHHBIC, YMEHHsS peIIaTh HEKOTOPHIE MOJICJIbHBIC 3aauil
MaTeMaTU4eCcKOl (U3UKH, a TaK)Ke MEPEHOCUTh 3TH HAaBBIKM Ha 0OJiee CIOXHbBIE COBPEMEHHBIC
3aJa4d MaTeMaTU4ecKOM (PU3MKH; OBIAJCHUE OCHOBAMHM MAaTEMaTHYECKOTO MOICITHUPOBAHHUS
IPOLIECCOB B (PU3HKE U TEXHHKE.

10. MecTo y4ye6HOM AncUUNNUHBLI B CTPyKType OOI:

OuncumnnuHa otrnocures K obs3aTensHOl yactu biioka 1. OHa TpebyeT OT CTyAeHTOoB
BnageHne OCHOBaMW MaTeEMaTM4ecKoro U KOMMSEKCHOro aHanumsa, NMMHenHon anrebpbl
N aHanuTudeHckon reometpumn. Kpome Toro, obyvarwemycsa Heobxoammo obnagaHve
KyNbTYpPOWN MbILUNEHNSA, CNOCOOHOCTBIO K MHTENNEKTYanbHOMY, U NpodeccMoHanbHOMY
CaMOpa3BUTUIO, CTPEMJSIEHMEM K MOBbLILEHMIO CBOEN KBanudukauum u MacTepcTsa,
cnocobHoCTblo nNpuobpeTaTb HOBblE HaydHble W NPOMEeCCMOHAaNbHbIE  3HAHWS,
ncnomnb3ys COBpPEMEHHble obOpasoBaTesnbHble M UH(OPMALMOHHBIE  TEXHOMOrnu,
CMOCOOHOCTBID MOHMMAaTb W NPUMEHATb B  WUCCNEeAOBaTENbCKOM W MPUKNagHOM
AEATENbHOCTU COBPEMEHHbLIN MaTeMaTU4YeCKUA annapart, CrnocoOHOCTbo cobupathb,
obpabaTtbiBaTb U MHTEPNPETMPOBATb OAHHbIE COBPEMEHHbLIX HaY4YHbIX UCCNeaoBaHWUN,
HeoOxoammble AN  OpPMMPOBaAHMA BbIBOOOB MO COOTBETCTBYHOLUMM  Hay4YHbIM,
npodeccuoHanbHbiM Npobrnemam. 3HaHUA, HaBblkKM U YMEHUS, NOSTyYEHHbIE B paMKax
HaCTOSALLEN ANCUMMMHBI, HEOOXOAMMBI NS AanbHENLWero oBrnageHus cneumanbHbIMM
Kypcamu.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUs MO AUCLUUNNMHE/MOAYN0 (3HaHUSA, YMeHuUS,
HaBblIKW), COOTHECEHHbIE C NNaHMpyeMbIMU pe3yrnbTaTaMyM OCBOEHUSA obpa3oBaTenbHON
nporpaMmmbl (KOMNETEeHUMSIMA BbIMYCKHUKOB):

Koa HasBaHue Koa(bl) NHankaTop(bl) lMnaHupyemble
KoMneTeHunn pe3yrnbTaThl o6yquV|;|
OnkK-1 Criocoben OMNnkK-1.1 Pemaer Tunosele 3amaun ¢ | 3HaTb OCHOBHbIE
HCIIOJIb30BAaTh YYETOM OCHOBHBIX TMOHATHUA |
(dbyHIaMEeHTAIbHBIE 001X 3aKOHOMEPHOCTEH, MOHATUA MVTeOpeMbI
3HAHWUS, MOJTyYEHHbBIE chopmymmpoBarnbix B pamkax | YPABHEHUU B HAaCTHbIX
B o0acT 0a30BBIX JIUCLMILINH NPOVN3BOAHbIX,
MaTEMAaTHYECKUX U MaTeMaTHK{, WHPOPMATHKH H
€CTECTBEHHBIX HAYK, B CCTECTBEHHBIX HAYK OCHOBHbIE
npodecCHOHATBEHOM Orl K_12 [IpumeHsieT cucTeMHBIN OX0 U MaTemMmaTundeckmne
JIeATETLHOCTH MaTeMaTHYeCKHe  METOIbl B | MOAENK MCC
(hopmanmzanuu peteHus
MPUKIIATHBIX 33734,
YmeTb NPUMEHATb
noJiydeHHbIEe 3HaHUA
npwu peLieHnn
Ha4YallbHO-KpaeBbIX
3agad cogepXxalmnx
YpaBHEHNA B 4YaACTHbIX
npoun3BOAHbIX.

Bnagetb meTtogamun u
MeToaukamm




NPUONMXEHHOro
pelleHuns
NpuKnagHblx 3agay

12. O6beM AOuCUUNNUHDbI
y4eOHbIM nnaHom — 4/144,

dopma npomMeXxyToYHOM aTTecTauun(3ayvem/sK3ameH)

B 3a4eTHbIX eauHuuax/4acax B COOTBETCTBUM C

3a4eT C OLEHKOU

13. TpyAoeMKOCTb No BuAaM y4ebHon paboTbl

TpyaoemMKocTb
Bua yuebHoit paboTbl Bcero |—H0 cemecTpam
Ne 5
AyanTopHbIE 3aHATUSA 80
nexkuumn 48 48
B ToM uucne: | NpakTnieckmne 32 32
nabopartopHble
CamoctosTensHasa pabota 64 64
dopma NnpomMeXxXyTo4HOM aTTecTaumm 3a4eT
UToro: 144 144

13.1. CopepxaHue AUCLUUNIIUHbI

Ne Peanusauus
n/n pasgena
HaumeHoBaHve pasfena OncumnniinHbl C
CopepxaHuve pasgena QUCUMnivHbl
AVCUMNIUHBI MOMOLLbIO
OHITanH-Kypca,
QYMK
1. Jlekuunmn
1.1 OnpeperneHne ypaBHEHUS B YaCTHbIX Ananutnyeckune
npoussBoAHbIX. [oHATHE nopsiaka MeTobl peLleHus
lMoHATMe ypaBHEHMS B ypaBHeHus. CTaumoHapHble 1 ypaBHeHUN
YaCTHbIX MPOU3BOAHbIX. HecTaLMOHapHbIE YpaBHEHNS. MEeXaHWKN
OCHOBHbIE ypaBHEHUSA AnnunTtuyeckne, runepbonnyeckune n CMOLIHOW cpenbl,
MaT.hn3nKn 1 3agayu, ¢ napabonunyeckue ypaBHeHus 2-ro nopsgka. | https://edu.vsu.r
HUMU CBA3aHHbIE .HavanbHble, kpaeBble 1 CMelLaHHbIe u/courselview.ph
3a/a4n Ansa OCHOBHbLIX YpaBHEHUI p?id=19163
MaT.OU3NKN.
1.2. AHanuTunyeckue
MeToAbl
lMpuBeaeHne K KaHOHNYECKOMY BUAY peweHus
MpuBeneHue Kk YpaBHEHWUI C NOCTOAHHLIMU ypaBHEHUM
KaHOHW4ecKkoMy BUaOY KoadhpmumeHTamm (criyyam MHOMMX MeXaHUKHU
YPaBHEHWUI B YaCTHbIX nepemMeHHbIX) U C NePEMEHHBIMU CNNOLHOW
NPOU3BOAHbIX 2-ro NopsiaKka. .koadbpmumeHTamm (cnyvam 2-x cpeabl,
nepemMeHHbIX) https://edu.vsu.ru/
course/view.php?i
d=19163
1.3. BbIBO/ OCHOBHLIX YPABHEHMUIA BbiBog ypaBHeHUs konebaHuin CTpyHbl, AHanuTnyeckue
MaT.cUBMKM BOMTHOBOIO YpaBHEHWS, ypaBHEHMS MeToAbl
TEeNnnonpoBoAHOCTU M ypaBHEHUS pelwieHusi

Pa3nnn4yHbIX




MyaccoHa.

ypaBHeHUn
MeXaHUKHU
CMJIOLLHON
cpeasbl,
https://edu.vsu.ru/
course/view.php?i

d=19163
1.4. AHanunTtu4yeckue
MeToAbl
1-a n 2-a cbopmynel 'puHa anga onepatopa p‘:‘:::::ﬁ
dopmynel NpuHa ans Jlannaca. Teopema eQnMHCTBEHHOCTU ANS y:exaHVlKM
onepartopa Jlannaca u BHYTPEHHEN U BHELLHeN 3aaa4yn HerimvaHa. CNNOLHOM
CneacTBUSA N3 HUX. Heobxogumoe ycnosue pasperummMocTu cpea!
BHYTpPEHHeNn 3ajaun HenmaHa.. https://edu.vsu.ru/
course/view.php?i
d=19163
1.5. AHanuTtu4yeckue
BbiBOA MHTErpanbHOro npeacTaBneHns MeToAbl
VHTerpanbHoe aBaxabl anddepeHunpyemon yHKLMK. peweHuns
BbeckoHeuHasa guddepeHLnpyeMocTb ypaBHEHUN
npeacTaBneHve ABaxabl M
M dbepeHLNPYEMoil rapMOHUYecKon yHKLMKN 1 dopmyna MeXaHUKHU
cpeaHero 3HaveHus. MNMpuHumn makcumyma. CIMJIOLLHON
YHKUUN 1 creacTeus ns o
Hed EQMHCTBEHHOCTE pelleHns BHYTPEHHEN U cpenpbl,
) BHeLWHen 3agayun OQupuxne. Teopema https://edu.vsu.ru/
Jinysunns course/view.php?i
d=19163
1.6. AHanutuyeckune
MeToAbl
MNoHaTne pyHkumm MNpuHa. PyHKUMA MpuHa pelueHus
MeTon cbyHKLMM Mpuka ansi ANS BHYTPEHHMUX 1 BHELUHWX 3a/iaq ypaBHEHUM
Oupuxne n HenmaHa. .MeTog oTpaxeHus. MeXaHUKU
KpaeBbIX 3aJay, CBA3aHHbIX C o -
lNocTpoeHune cdyHKkunn MpuHa B cnyvae CMJIOLLHON
ypaBHeHunem lyaccoHa
nonynpocTpaHcTBa, Lapa u ero cpenpbl,
BHeLHocTu. MNMpeobpasoBaHue KenbBuHa. | https://edu.vsu.ru/
peoop p : :
course/view.php?i
d=19163
1.7. AHanutu4yeckmne
MeToAbl
MoHaTue 3agaum WTypma-Jinysunns. sz:::::ﬁ
Teopema Cteknosa. Metog ®ypbe ans yp
MeTtoa ®ypbe ons o MeXaHUKU
3apad Oupuxne u HeimaHa B kpyre, .
ypaBHeHus NyaccoHa CMJIOLIHOMN
BHELLHOCTU Kpyra, KomnbLie U cpenbi
MPAMOYFONEHNKE. https://fedu.vsu.ru/
course/view.php?i
d=19163
1.8. AHanuTtu4yeckmne
MeToAbl
Bagava Koww gnsa peLueHus
kone6aHui 6eCKoOHEYHOM ¢opmy11a D,anaM6epav.p,nﬂ CBOGOAHBIX ypaBHEeHUN
konebaHuit 6eCKoOHeYHOM CTPYHbI. MprHLMN
CTPyHbI 1 dhopmyna MeXaHUKH
Oioamensa. ®opmyna Janambepa ans -
Hanambepa. 9 . CMJIOLIHOMN
BbIHY>XOEHHbIX KonebaHuii 6eckoHe4YHON
CTPYHBbI cpoAsl.
’ https://edu.vsu.ru/
course/view.php?i
d=19163
1.9 AHanuTtu4yeckune
MeTopg oTpaxeHuna ons 3agava o konebaHusix NonyorpaHNyYeHHOM N;eu::ﬁ:;
3agaun p konebaHumax CTPYHbI. PasnnyHble TUnbl 3aKkpenneHnn paBHeHMﬁ
NoNyorpaHN4YeHHOM CTPYHBbI. NEeBOro KoHua. . yp
MeXaHUKH

CnsiolHon




cpeabl,

https://edu.vsu.ru/

course/view.php?i
d=19163

1.10.

MeTog Pypbe ons
ypaBHeHus konebaHun
OrPaHN4EHHOW CTPYHbI

CmellaHHas 3agada o konebaHusx
OrpaHNYEeHHON CTPYHbI. PasnnyHble Tvnbl
KpaeBbIX YCMOBUMN..

AHanuTtu4yeckue
MeToAbl
pelweHus
ypaBHEHUM
MeXaHUKH
CMJIOLUHOW
cpeasbl,
https://fedu.vsu.ru/
course/view.php?i
d=19163

1.11.

dopmynebl lNMyaccoHa u
Knpxroda pelueHns sagad
Kol ans BonHoBoro
ypaBHEHNA B 3-X N 2-MEPHOM
cnyuvae.

MeTopg chepudecknx cpegHux. dopmyna
.INyaccoHa. MeTog cnycka. ®opmyna
Kupxroda.

AHanuTtu4yeckue
MeToAbl
pelueHus
ypaBHEHUM
MeXaHUKHU
CNNOLWWHOWN
cpeabl,
https://fedu.vsu.ru/
course/view.php?i
d=19163

1.12.

TeOpeMbI €ONHCTBEHHOCTHU
Ana BOJIHOBOro ypaBHEeHUA

WHTerpan aHeprun. Teopemsl
€[0VUHCTBEHHOCTM

AHanutun4yeckmne
MeToAbl
pelweHusi
ypaBHEHUM
MeXaHUKHU
CMJIOLIHOMN
cpenbl,
https://edu.vsu.ru/
course/view.php?i
d=19163

1.13.

dopmyna lNMyaccoHa pelueHus
3apayn Kowwm anst ypaBHeHUst
TennonpoBoaHOCTU

MpeobpasoBaHme Pypbe. BoiBog hopmyrnbl
MMyaccoHa. .

AHanuTtu4yeckmne
MeToAbl
pelweHusi
ypaBHEHUHN
MeXaHUKH
CIMJIOLLHON
cpenpbl,
https://edu.vsu.ru/
course/view.php?i
d=19163

1.14.

MeTtop ®ypbe pelueHus
CMeLlaHHOM 3adaumn ons
ypaBHEeHus
TENonNpoOBOAHOCTH

MpumeHeHne meToga Oypbe ong
pasnuyHbIX TUMNOB KpaeBbIX YCIOBUIA.

AHanuTtu4yeckune
MeToAbl
pelweHusi
ypaBHEHUH
MeXaHUKH
CMIOLWHOWN
cpeasbl,
https://fedu.vsu.ru/
course/view.php?i
d=19163

1.15.

OnemMeHTbl COBPEMEHHOM
mart.cpumsnkun. MNMoHaTre
0606LLEHHOM OYHKLMM

O6GO6LLEHHBIE PYHKUUN 1 0BOBLLEHHEIE
npounssoaHble. PerynsipHble u
CUHrynsipHble 0006LWEHHbBIE PYHKUUN.
OenbTta-dpyHkums Oupaka.

AHanuTtu4yeckune
MeToAbl
pelueHus
ypaBHEHUM
MeXaHUKHU
CMJIOLWHOWN
cpeasl,
https://edu.vsu.ru/
course/view.php?i




d=19163

1.16. AHanuTtu4yeckune
MeToAbl
pelweHus

CBépTka 0600LWEHHBIX PYHKUNNA. aBHeHUN

[MoHATne ceepku u P ooty dpyHKuU yp
O606LWEHHOE peLLeHme. MeXaHUKU
dyHAaMeHTanbHoro -
LIEHUS dyHgameHTanbHoe peweHve. PeweHne CNNOLWWHOWN
P ypaBHEHNS BO BCEM NPOCTPAHCTBE.. cpeabl,
https://fedu.vsu.ru/
course/view.php?i
d=19163

1.17. AHanuTtu4yeckue
MeToAbl
pelueHus

MocTpoeHune ypaBHeHUHN

. dyHoameHTanbHOe peLleHe ypaBHeHNS
byHOaMeHTarbHbIX peLleHnin MeXaHUKU
N Jlannaca, TennonpoBogHOCTM 1 BOFTHOBOTO o
OCHOBHbIX YpaBHEHUN CMNJIOLHON
ypaBHEeHuUs.

MaT.n3nKu cpeabl,
https://edu.vsu.ru/
course/view.php?i
d=19163

1.18. AHanunTtu4yeckue
MeToAbl
pelieHus

lMpumeHeHue annapaTa . aBHeHUN
pumet pat MocTtpoenune dyHkumi MpuHa ans yp
000OLLEHHBIX hyHKUMI K MeXaHUKU
o BOMHOBOMO YPaBHEHMWS U YPaBHEHMS -
NoCTpoeHno yHKuun INprHa CIMJIOLLHON
TEnnonpoBOAHOCTM B NOSYNPOCTPaHCTBE.

B KAHOHUYeCKux obnacrsx cpenpbl,
https://edu.vsu.ru/
course/view.php?i
d=19163

2. [lpaktunyeckne 3aHATUSA
2.1. AHanutun4yeckmne
OnpepgeneHne ypaBHEHMS B YACTHbIX s
nponsBogHbIX. NMoHATUE nopsigka peweHus
lMoHATue ypaBHeHUA B ypaBHeHus. CTalMoHapHbIe 1 PaBHEHMI
YaCTHbIX NPOU3BOAHbIX. HecTauuoHapHble ypaBHEHUS. rnexal-mxw
OcCHOBHble ypaBHEHUSA annuntudeckune, runepbonuyeckne un CMNOLIHO
MaT.chn3nKM 1 3agaqu, C napabonunyeckne ypaBHeHWs1 2-ro nopsigka. cpen!
HUMW CBSA3aHHbIE .HavanbHble, kpaeBble U CMeLLaHHbIe .
N https://edu.vsu.ru/
3a/jayn AN OCHOBHbIX YpaBHEHUI ; o
MaT.CoUBMKM course/view.php?i
' ' d=19163
2.2. AHanuTtu4yeckue
MeToAbl
MpuBegeHue K kKAHOHNYECKOMY BUOY pelueHus
MpuBeneHue K YpaBHEHU C NOCTOSAHHbIMU ypaBHeHUN
KaHOHW4ecKomy By KoacbhmumeHTamu (cnydam MHOTMX MeXaHWUKU
YPaBHEHUIN B YaCTHbIX nepeMeHHbIX) U C NEPEMEHHBIMU CNNOLWWHOWN
NPOU3BOAHbIX 2-ro NOpPsAKa. .koapbduumneHTamu (cnyyam 2-x cpeabl,
nepemMeHHbIX) https://edu.vsu.ru/
course/view.php?i
d=19163

2.3. AHanuTtu4yeckne
MeToAbl
pelwieHus

BbiBog ypaBHeHUs konebaHuin CTpyHbl, ypaBHeHUN
BbIBOZ, OCHOBHBIX ypaBHEHUN BOJIHOBOIO YPaBHEHMS, YPaBHEHMS MeXaHUKHU
MaT.n3nKK TENONPOBOAHOCTU U YPaBHEHUS CMJIOLWHOWN
[NyaccoHa. cpeabl,

https://edu.vsu.ru/
course/view.php?i
d=19163




2.4,

dopmynebl NpuHa gns
onepaTtopa Jlannaca u
CNeACTBUS U3 HUX.

1-a n 2-a coopmynbl 'puHa anga onepartopa
Jlannaca. Teopema egMHCTBEHHOCTY AN
BHYTPEHHEN 1 BHELLHEN 3agaym HerimaHna.
Heobxogumoe ycnosue pasperummocTu
BHYTpEHHeN 3aga4m HenmaHa..

AHanutuyeckue
MeToAbl
pelweHusi
ypaBHEHUM
MeXaHUKHU
CMNJIOLHON
cpenpbl,
https://fedu.vsu.ru/
course/view.php?i
d=19163

2.5. AHanuTtu4yeckue
BbiBOA MHTErpansHOro npeacTaBneHus MeToAbl
BaXabl AnddepeHunpyemMorn gyHKUUN. eLleHusA
WHTerpanbHoe ABaxAbl AN dEPEHUMPY yHKL p }
BeckoHeuHas anddepeHUnpyemMocTb ypaBHeHUU
npeacTaBneHne ABaxabl M
M depeHLNPYEMOil rapMOHUYECKOW PYHKLMM 1 chopmyrna MeXaHUKU
cpegHero 3HayeHus. MNMpuHUMN MakcMMmyma. | CRnoLHOWN
byHKLMKN 1 CNeacTBUs U3 o
Hed EOWHCTBEHHOCTb pelleHnst BHYTPEHHEN U | cpeabl,
) BHeLWHen 3agaun Oupuxne. Teopema https://edu.vsu.ru/
JinyBunns courselview.php?i
d=19163
2.6. AHanutu4yeckune
MeToAbl
MonaTme pyHkumm MNpuHa. GyHKumMA puHa | pelueHus
Ns1 BHYTPEHHUX U BHELUHNX 3aaay aBHeHUN
MeTog dpyHkumn NpuHa ans A yTpe A yp
Ovpuxne n Henmara. .MeTtog oTpaxeHus. | MeXaHUKK
KpaeBbIX 3a4ay, CBA3aHHbIX C - -
MocTpoeHune dyHkumin 'puHa B cnyyae CMJIOLLHON
ypaBHeHuemM [NyaccoHa
nonynpocTpaHCTBa, Lwapa v ero cpeasbl,
BHeLWHocTU. MNMpeobpasoBaHne KenbBuHa. | https://edu.vsu.ru/
course/view.php?i
d=19163
2.7. AHanutu4yeckune
MeToAbl
eLeHus
Monsatue 3apaun WTypma-Inysnnns. P -
ypaBHeHUH
Teopema CteknoBa. Metoa ®ypbe ans
MeTton dypbe ons ° MeXaHUKMU
3agad OQupwuxne n HerimaHna B kpyre, -
ypaBHeHus NyaccoHa CNJOLWHOWN
BHELLHOCTU Kpyra, KonbLe u cpenbi
NPSAMOYrOJSibHUKE.. X
pAMOY https://fedu.vsu.ru/
course/view.php?i
d=19163
2.8. AHanuTtu4yeckune
MeToAbl
3apava Kowwn ans eLleHunA
Aata A . dopmyna Janambepa.nns cBo6oaHbIX P .
konebaHwuii 6eckoHe4HoN _ N ypaBHEHUM
kornebaHui 6ecKoHeYHON CTPyHbI. MpuHLUMN
CTPYHbI M hopMyna MeXaHUKMU
Oioamensa. ®opmyna Janambepa ans -
HanambGepa. 9 . CNnowHoMn
BbIHY>KOEHHbIX kKonebaHui 6eckoHe4YHON
CTPYHbI cpenel,

) https://fedu.vsu.ru/
course/view.php?i
d=19163

2.9. AHanuTtu4yeckue
MeToAbl
pelweHus

. | ypaBHeHUMn
MeTopg oTpaxeHus ans 3apava o konebaHuax NnonyorpaHNYeHHON MEXaHNKM
3agauu p konebaHumsax CTPYHbI. PasnunyHble Tunbl 3akpenneHni CMNOLIHOI
nonyorpaHNYeHHON CTPYHbI. neBoro KoHua. .

cpeasbl,

https://edu.vsu.ru/

course/view.php?i

d=19163

2.10. MeTton dypbe ons CmeluaHHas 3agada o konebaHusax AHanutu4yeckne

ypaBHeHus konebaHmn OrpaHNYeHHON CTPYHbI. PasnnyHble Tunel | meToAbl
OrpaHM4eHHON CTPYHbI KpaeBbIX YCITOBUN.. pelwieHus




ypaBHEHUN
MeXaHUKH
CMJIOLLHON
cpeasbl,
https://edu.vsu.ru/
courselview.php?i
d=19163

2.11.

®opmynbl [NyaccoHa n
Kupxrodha peluennsa 3agav
Koww anga BonHoBoro
ypaBHeHus B 3-X U 2-MepHOM
cnyvae.

MeToa ccpepuyecknx cpegHux. dopmyna
.Nyaccona. Metog cnycka. ®opmyna
Kupxroda.

AHanuTtu4yeckue
MeToAbl
pelweHusi
ypaBHEHUM
MeXaHUKH
CMJIOLUHOW
cpeasbl,
https://edu.vsu.ru/
courselview.php?i
d=19163

2.12.

Teopembl €ANHCTBEHHOCTH
ONsi BONTHOBOIO YpaBHEHWS

WHTerpan saHeprum. Teopembl
€[QMNHCTBEHHOCTM

AHanuTtu4yeckue
MeToAbl
pelueHus
ypaBHEHUM
MeXaHUKH
CMIOLWHOWN
cpeasbl,
https://fedu.vsu.ru/
course/view.php?i
d=19163

2.13.

dopmyna lNyaccoHa peLleHuns
3agauun Kowwm anga ypaBHeHus
TENoNpPOBOAHOCTH

MpeobpasoBaHne Pypbe. BbiBog dhopmyribl
MyaccoHa. .

AHanutu4yeckune
MeToAbl
pelueHus
ypaBHEHUM
MeXaHUKH
CNNOLWWHOWN
cpepnbl,
https://fedu.vsu.ru/
course/view.php?i
d=19163

2.14.

MeTop ®ypbe pelueHus
CMeLlaHHOW 3afayuv Ans
ypaBHEHUS
TEenmnonpoBogHOCTH

MpumeHeHne meTona Pypbe AN
pa3nMyYHbIX TUMOB KPAEBbIX YCITOBUNA.

AHanutuyeckue
MeToAbl
peLueHus
ypaBHEHUM
MeXaHWUKU
CnnoLwHom
cpeabl,
https://edu.vsu.ru/
course/view.php?i
d=19163

2.15.

OnemeHTbl COBPEMEHHOW
mart.cpumsnkun. MNoHaTre
0606LLEHHOM OYHKLMM

O600LEHHBIE YHKUUKN N 0BOBLLEHHDbIE
npou3BoaHble. PerynsipHole
CUHrynsipHble 0600LWEHHBIE PYHKLUN.
OenbTta-dyHkums Oupaka.

AHanuTtu4yeckue
MeToAbl
pelweHusi
ypaBHEeHUH
MeXaHUKH
CNOLWHOWN
cpeasbl,
https://edu.vsu.ru/
course/view.php?i
d=19163

2.16.

lMoHATne ceepku un
dyHAaMeHTanbHoro
peLueHuns

CBépTka 0600LWEHHBIX PYHKLUNA.
O606LEHHOE peLLeHme.
dyHpameHTanbHoe pelweHne. PelweHne
ypaBHEHUs1 BO BCeM NPOCTPaHCTBE..

AHanuTnyeckue
mMeToAabl
pelueHuns
ypaBHEHU#
MeXaHUKU
CnsiowHon




cpeabl,
https://edu.vsu.ru/
courselview.php?i
d=19163

2.17. AHanuTtu4yeckue
MeToAbl
pelweHus

MocTpoeHune ypaBHEHUM

. dPyHOameHTanbHOe peLleHe ypaBHEHNS
byHOaMeHTanbHbIX peLleHnin MeXaHUKH
N Jlannaca, TennonpoBOAHOCTY U BOSTHOBOIO -
OCHOBHbIX YpaBHEHUN CNJOLWHOWN
ypaBHEHUS.

MaT.pn3nKu cpeabl,
https://fedu.vsu.ru/
course/view.php?i
d=19163

2.18. AHanuTtu4yeckue
MeToAbl
pelweHus

lMpumeHeHue annapaTta o aBHeHUN
prmMer pat MocTtpoeHune dyHKkumin MpuHa ons yp
0000LWEHHBIX PyHKUMIA K MeXaHUKU
_ BOJTHOBOIO YpPaBHEHMUS N YpaBHEHUS o
NOCTPOEHMIO pyHKUMIN 'puHa CMJIOLLHON
TENnnonpoBOAHOCTM B MOMYMNPOCTPaHCTBE.
B KAHOHUYeCKux obnacrsx cpenpbl,

https://edu.vsu.ru/
course/view.php?i
d=19163

13.2. Tembl (pasgensl) AUCUUNSIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTun (4acos)
Ne HanmeHoBaHue pasgena ~
Mpaktny | Jlabopat CamocTtosiTens
n/n ONCUUNNUHDBI Jlekumum Bcero
eckue OpHble | Hasa paboTta
[MoHATHE ypaBHEHUSA B YACTHbIX
1 npou3BoaHbIX. OCHOBHEbIE 1 1 > 4
ypaBHeHust MaT. OU3NKK U
3agayn, C HUIMU CBSA3aHHbIE.
MpuBeneHne Kk KAaHOHNYECKOMY
2. BUAY YPaBHEHWIN B YaCTHbIX 4 4 2 6
NPON3BOAHbIX 2-T0 NOPSAAKA.
3 BbIBOA OCHOBHbIX YpaBHEHMWN 3 5 5 7
MaT. PU3nKU.
dopmynbl puHa gnsa onepartopa
4, 2 2 2 6
Jlannaca v cneacTemnsa n3 HMX.
WHTerpansHoe npeacrasneHne
5. Asaxabl AnddepeHLnpyemMon 2 2 2 6
dYHKUMKN 1 criecTBUSA U3 Heé.
MeTtoa cpyHkummM MpuHa ans
6. KpaeBblx 3afa4, CBA3aHHbIX C 2 3 2 7
ypaBHeHuewm lNyaccoHa.
7 MeTon ®ypbe Anga ypaBHEeHUA > 2 > 6
lMyaccoHa.
3apava Kowu ana konebanumn
8. ©ECKOHEYHON CTPYHbI U 2 2 2 6
dopmyna Janambepa.
MeToa oTpaxkeHus ansa 3agayv p
9. konebaHnsix NonyorpaHUyYeHHon 2 2 2 6
CTPYHbI.
MeTog ®ypbe aonsa ypaBHeHus
10. konebaHui orpaHN4eHHON 4 4 2 6
CTPYHbI.
11, ®opwmynsl NyaccoHa n Kupxroda 5 5 5 6
peweHna 3agad Kowwn gns




BOMHOBOIO ypaBHEHUS B 3-X U 2-
MEpPHOM cry4ae.

TeopeMbl € AUHCTBEHHOCTU AnS

12. 2 2 2 6
BOJIHOBOIO YpaBHEHMUS.
dopmyna lNMyaccoHa pelleHus
13. 3aga4m Kowwn onst ypaBHeHNA 2 2 2 6
TENNonNpoOBOAHOCTMU
MeTog Pypbe peLueHuns
14. CMeLlaHHOM 3aJauun ans 4 4 2 6

YpaBHEeHUA TENJ1I0NpPOBOAHOCTH.

OnemeHTbl COBPEMEHHOW
15. maT.dusumku. MNMoHaTue 2 2 2 6
0606LLEHHON DYHKLMUMN.

MoHATne ceepTku n

16.
dhyHOAMEHTANbHOIO PeLLEHUs.

MocTpoeHue pyHaaMeHTanbHbIX
17. peLLEHUN OCHOBHbIX YpaBHEHUI 4 2 2 6
MaT. PU3nKu.

MpumeHeHne annapaTa
0B06LLEHHBIX PYHKLMIA K

18. N 4 2 2 6
NOCTPOEHMIO PyHKLUNIA MpuHa B
KaHOHMYEeCKMX 0bnacTsx.
Utoro: 48 32 64 144

14. MeToan4yeckune ykasaH1MAa Ansa odyvarowmxcsa no 0CBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu obyyYarouuMcs o 0C8O0EHUK OUCUUMIUHBI: yKazaHue Haubornee
C/I0XKHbIX pa3desios, paboma ¢ KOHCrekmamu nekyud, rnpeseHmauyuoHHbIM
Mamepuarsnom, pekoMmeHdauuu ro ebIrnosIHEHUO Kypcogol pabombi, o opaaHu3ayuu
camocmosimersibHou pabomsi 1o ducyurauHe u op)

OcBoeHVe AUCUUNIUHBI «AHAJIMTHYECKHE METOAbI pelleHus] YPaBHEHUH MeXaHUKH
CILUIOIIHOM cpeabl» BKMOYAET JIEKUMOHHbIE 3aHATUS, MPaKTUYECKUE 3aHATUA U
CaMOCTOATENbHYI0 paboTy oby4vatoLmxcs.

Ha nepBOoM 3aHATMM CTyAeHT nonyyaeT WHopmauuio Anst AOCTyna K KOMMMEKCy
y4yebHO-MeToaMYECKNX MaTepUarnos.

JIEKUMOHHbIE  3aHATMS  MOCBSILLEHbI  PACCMOTPEHUID  TEOPEeTUYECKMX  OCHOB
COCTaBAKLWMX COBPEMEHHbBIE HAY4YHbIE HaMNpPaBfEHUS TEOPUM YMNPYroCTU, KIHYEBbLIX
NPUHUMNOB, 6a30BbIX MOHATUA, CTaHAAPTOB Y METOAONOIA.

MpakTnyeckne 3aHATMA NpeaHasHadeHbl Ond POPMUPOBAHUS YMEHMA W HaBbIKOB,
3akpenneHHblx komneTeHumn no ONOI. OHu opraHm3oBbIBaOTCS B BUAe paboTbl Hag
NPaKTUKOOPUEHTUPOBAHHbIMM  3a4aHMsIMK, OOMAalUHME 3adaHusi, cobecenoBaHus,
BbIMOMHEHNe pedepara.

CamocToaTenbHaa paboTa CTyaeHToOB BkoyaeT B ceba npopabotky y4vebHoro
MaTtepuana nekumn, pasdbop 3agaHun, NOAroToBKY pedepaTa.

[na ycnewHoro OCBOEHWUSA OUCUUNIMHBI pEKOMEeHAyeTcss NogpoOHO KOHCNEKTUPOBATb
NEKUMOHHbIN MaTepuan, NpocMaTpmMBaTb OCHOBHYIO M AOMNONMHUTENbHYO NMTepaTypy no
COOTBETCTBYHOLLEN TEME, YTOOLI CUCTEMATUINPOBATL N3ydYaeMbli maTepumarn.

Tekywas atrectaumsa. B TeyeHme cemecTtpa obyyarommesa npeanaraeTcs BbIMOMHUTD
NPaKTUKOOPUEHTUPOBAHHbIE, AOMALUHME  3adaHuUs W KOHTPONbHy  paboTy.
MpomexyTouHas aTTectauus npoBoauTca B ¢opme cobeceaoBaHMsi Ha OCHOBE
Bonpocos 13 n.20.2 .

Mpn ncnonb3oBaHUM OUCTAHLMOHHBLIX 0Opa3oBaTeribHbIX TEXHOMNOMMN U 3MNEKTPOHHOrO
oby4yeHna cnegyeTt BbINOMNHATL BCE YyKasaHusa npenogasatend no pabote Ha LMS-
nnatdopme, CBOEBPEMEHHO MoOAKN4YaTbca K online-3aHATuAM, cobnioaaTtb
pekoMeHaauum no opraHM3aunmn camocTosATENbHON paboThl.



15. NepeyeHb OCHOBHOW M AOMNONTHUTENBLHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

a) ocHOBHasi nuTepaTypa:

Ne
n/n

NcTo4uHUK

KapuyeBckuui, M. M. YpaBHeHUss matemaTnyeckon pusmkun. [JononHUTesnbHbIe rnaBbl [ONeKTPOHHbIN
pecypc] / Kapuesckui M. M., Masnosa M. ®. — 2-e n3ga., gon. — Cankt-lNeTepbypr : JlaHb, 2016 .—
276 c. — Knura n3 konnekuyun Jlavb - Matematuka .— ISBN 978-5-8114-2133-6 .—
<URL:http://e.lanbook.com/books/element.php?pll id=72983>.

EmenbsaHoB, B. M. YpaBHeHUa matemaTnieckon usnkn. NMpakTukym no pelleHunto 3agav
[OnekTpoHHbI pecypc] / EmenbaHor B. M., Peibakuna E. A. — 2-e usg., ctep. — CaHkr-lNeTepbypr
: NNaHb, 2016 .— 216 c. — PekomeHaoBaHoO Y4ebHO-MeToanYecknm obbeguHeHneM no
YHUBEPCUTETCKOMY MONUTEXHUYECKOMY 0Opa3oBaHuIo B kKayecTBe y4ebHoro nocobus ans
CTYOEHTOB BbICLLMX Y4E€OHbIX 3aBeAeHMIA, 00y4aroLMXCs NO HanpaBneHNsIM NOArOTOBKM
«TexHuyeckasa usnka» n «lMpuknagHas mexaHuka» .— KHura ns konnekumm Jlavb - dmusmka .—
ISBN 978-5-8114-0863-4 .— <URL.:http://e.lanbook.com/books/element.php?pll id=71748>.

FonockokoB, [1. I. Kypc matematuyeckon pumamnkm ¢ ucnonb3osaHnem naketa Maple
[@nekTpoHHbIn pecypc] / Monockokos [. 1. — 2-e n3a., ucnp. — Cankr-MNeTepbypr : JlaHub, 2015 .—
576 c. — JonyweHo YMO no obpasoBaHuto B 06n1acTv rmapoMeTeoporiornm B kKadecTee y4ebHoro
nocobus ansa cTygeHToB By30B, oby4datolmxcs no HanpaesneHuam: « mgpomeTeoponorns» u
«lMpuknagHas rugpomeTeoponorus» .— KHura ns konnekuun Jlavb - Matematumka .— ISBN 978-5-
8114-1854-1 .— <URL:http://e.lanbook.com/books/element.php?pll id=67461>.

6) gononHUTENbHaA nNUTepartypa:

Ne
n/n

NcToYuHMK

Mbiwkuc, A. O. Jlekuuu o ebicweti Mamemamuke [OrnekmpoHHbilt pecypc] / Mbiwkuc A. . —
6-e u30.,ucrip. — CaHkm-lNemepbype : JlaHb, 2009 .— 688 c. — KHuea u3 konnekyuu JlaHb -
Mamemamuka .— ISBN 978-5-8114-0572-5 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=281>.

Kupeeeg, B. U. HucneHHbie Memodbl 8 npumepax u 3adadax [OrnekmpoHHbIl pecypc] / Kupees
B. U., NaHmenees A. B. — 4-e us0., ucnip. — CaHkm-lNemepbype : JlaHb, 2015 .— 448 c. —
HonyweHo YMO rio obpasosaHuro 8 obnacmu rpuknadHoOU MameMamuKu U yripasieHusi
KadecmeoMm 8 kadecmee y4ebHo20 nocobusi 015 cmy90eHmos 8y308, 0bydYarouuxcs rno
HanpasneHuro 231300 — «[puknadHas MamemMamuka» .— KHuea u3 Kornnekyuu JlaHsb -
Mamemamuka .— ISBN 978-5-8114-1888-6 .—
<URL:http://e.lanbook.com/books/element.php?pll id=65043>.

YydeceHko, B. ®@. C6opHuUK 3adaHuli Mo crieyuasbHbIM Kypcam ebicuel Mamemamuku
(muriosble pacdemsl) [BriekmpoHHbIU pecypc] / HydeceHko B. ®. — 5-e u3d.,cmep. — CaHKm-
lMemepbype : flaHb, 2010 .— 192 ¢. — KHuea u3 konnekyuu flaHb - Mamemamuka .— ISBN 5-
8114-0661-4 .— <URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=433>.

B) MHGOPMALMOHHBbIE 3NTIEKTPOHHO-00pa3oBaTenbHbIE PECYPCHI:

No
NcToYHKMK
n/n
1 OneKkTpoHHO-6MbnmnoTeyHasa cuctema « KoOHCynbTaHT cTyaeHTa». - Pexxum goctyna:
" | https://lwww.studentlibrary.ru/
2 3J’ICKTpOHHO-6I/I6J'II/IOTC‘-IHa$I cucreMa «JIaHpy» (IIOCTyl'[ OCYHICCTBJIACTCA 110
azapecy: https://e.lanbook.com/
3 OneKTPOHHLIN KaTanor Hay4yHon 6ubnnoTtekn BopoHeXCKOro rocygapCTBEHHOMO
yHuBepcuteTa. — Pexxum goctyna: http//:www.lib.vsu.ru.
4 AHanunTuveckue MeToAbl pelleHusA ypaBHeHVIVI MeXaHMKU CMMOLLUHOMN cpeAabl,

https://fedu.vsu.ru/course/view.php?id=19163



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%9A%D0%B0%D1%80%D1%87%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=72983
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=71748
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%93%D0%BE%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D0%BA%D0%BE%D0%B2,%20%D0%94.%20%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=67461
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%9C%D1%8B%D1%88%D0%BA%D0%B8%D1%81,%20%D0%90.%20%D0%94.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=281
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%9A%D0%B8%D1%80%D0%B5%D0%B5%D0%B2,%20%D0%92.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=65043
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%A7%D1%83%D0%B4%D0%B5%D1%81%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%20%D0%A4.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=433
https://www.studentlibrary.ru/
https://e.lanbook.com/

16. lNepeyeHb y4yebHO-meTOAMYECKOro obecnevyeHUss ANA CaMOCTOATENIbLHOM

paboTbl (yyebHo-memooduyeckue pekomeHdayuu, rnocobus, 3adayHuKu,
Memoduyeckue yka3aHusi Mo 8bIMOSTHEHUK MPaKmMu4yeckKux (KOHMPOIsbHbIX), KypCO8biX
pabom u 0p.)

CamoctosTtenbHas pabota obyyatoweroca [AofbkHa BKMAKYaTb  MOLArOTOBKY
NPaKTUYECKUM 3aHATUAM, KOHTPOSIbHOW paboTe M MNOArOTOBKY K MPOMEXYTOYHO
atTectauuu.

Ana obecnevyeHns camoCTOATENbHOM paboTbl CTYAEHTOB B 3NIEKTPOHHOM Kypce
ANCUMNIUHBI Ha obpasoBaTenbHOM nopTane «3NeKTPOHHbIM yHuBepcuteT BlIY»
cchopmupoBaH y4eOHO-METOAMYECKUA KOMMSIEKC, KOTOPbIA BKMAOYaeT B cebs:
nporpammy Kypca, y4ebHble nocobus n cnpaBOYHble MaTepuanbl, MeToauveckue
yKasaHus no BbINOMHEHWO 3adaHuin. CTyaeHTbl nonyyYalT [OCTyn K AaHHbIM
MaTtepuanam Ha NnepBOM 3aHATUM MO AUCUMNSINHE.

yKGSGHHble B y‘-le6H0-MeTO,D,V|L|eCKOM KOMMJ1IeKCe AHanuTuyeckue meToabl peweHuns
YyPaBHEHUN MeXaHMKM CNIOLWHOI cpeabl, https://edu.vsu.ru/course/view.php?id=19163 y4ebHbIe
nocobusa n cnpaBoYHbIE MaTepuarnol

K
n

17. UHdpbopmaLmMOHHbIE TEXHONMOrMKU, UCNofb3yeMble Ansa peanusauuum y4ebGHoOMU
OUCUMNIINHBI, BKIlOYasi nporpamMMmHoe obGecnevyeHne U MHGpOPMaLMOHHO-
CrpaBoOYHble CUCTEeMbI (MPU HEO6XOAMMOCTH):

Mpn peanusauun OUCUMNAWHBI  UCNONBL3YOTCA  cnefyowme obpasoBaTesibHble
TEXHOSOrMN: flornyeckoe MNOoCTpoeHue AUCUMNNNHBI, 0603Ha4YeHne TeopeTU4ecKoro u
NPaKTUYECKOro KOMMOHEHTOB B ydebHom maTepuane. lNpumeHsATCA pasHble TuMbl
nekuun (BBoAHasA, ob3opHasi, MHpopmaLumoHHas, NnpobrnemHas).

NHdopMaLMOHHbIE TEXHOMNOMMKN ANs peanusaunm y4ebHon auCUMNnHbI:

- TEXHOMNOMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB U
npenogasaTensi NOCpPenCcTBOM CNyX6 (CepBMCOB) NO NEPECHINIKE N NOSTYYEHMUIO
9NEKTPOHHbIX COOOLLIEHMI, B TOM YnCre, NO ceTu MIHTepHET a Takke apyrme MHTepHeT-
pecypcbl, NnpuBegeHHbIe B N.158.;

- cepBuc 3ﬂeKTp0HHOI7I no4Tbl A4 OI'IepaTI/IBHOIZ CBA3U npenogasartend n CTyaeHTOB.

AuncumnnuHa peanuayeTcs ¢ NPUMEHEHNEM ATIEKTPOHHOIO 00yYeHNs U ANCTaHLMOHHbIX
obpasoBaTenbHbIX TEXHOMOrMW, Ansi OpraHu3auMm CaMoCTOATENbHOW  paboTbl
06yl-|a+ou_\mx09| MCcnoJib3yeTcd OHﬂaIZH-Kpr AHanuTuyeckme MeToAbl peLUeHUs ypaBHEHUWN
MeXaHWKU CMIOWHON cpedbl, https://edu.vsu.ru/course/view.php?id=19163, pasMeELLUEHHbIN Ha
nnatgopme 3nNeKkTpoHHoro yHusepcuteta BIY (LMS moodle), a Takke pgpyrue
MHTepHeT-pecypcbl, NpuBeaeHHbIE B N.158.

18. MaTepmanbHO-TeXHU4YECKoe obecnevyeHme AMCUUNIINHbI: Y4yebHas
ayauTopust Ans NnpoBeaeHus NeKunin cneunanmampoBaHHas mebenb, KOMNbTEP
(HOyTBYK), MynbTUMeauHoe obopyaoBaHmne (MPOEKTOp, 3KpaH, cpeacTaa
3BYKOBOCMNPOU3BEOEHNS).

YyebHas aygutopus ans npakTUYeckux 3aHATUN: cneumannu3mpoBaHHas mebenb,
nepcoHanbHble KOMMNbIOTEPDLI B KONM4ecTBe, obecneymBatoLLieM BO3MOXHOCTb
nHOMBMAYyanbHOW paboTbl, KOMNbIOTEP NpenogasaTend, MynbTUMEeANNHOE
obopynoBaHue (NPOeKTop, 3KpaH).



[ns camocTosiTenbHON paboTbl HEOOXOAMMbI KOMMBIOTEPHbIE KNaccehl,
NOMELLEHNS, OCHaLLLEHHbIE KOMMNbIOTEPAMW C AOCTYMNOM K CETU VIHTEpHET.

MporpammHoe obecneyveHne: OC Windows 8 (10), uHTepHeT-6pay3ep (Google
Chrome, Mozilla Firefox), MO Adobe Reader, nakeT ctTaHOapTHbIX OPUCHbIX
NpUNoXeHnn ona paboTbl ¢ AokymeHTamu, Tabnuuammn (MS Office, MonOdouc,
LibreOffice)

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeNn U MPOMEXYTOYHOMN
aTrecTauuu

Mopsigok  OUEHKM  OCBOeHMs1  obydvatrowmmucs  yvyebHoro  martepuana
onpenensieTcs CoaepXaHvem crieayrLLmMx pa3aenos AMCLUMMNIMHDI:

Ne Hamngng?aaHme KomneTe MHaukaTop(b)
- pasi JOCTUXKEHUS OueHou4Hble cpeacTBa
n/m ANCLMNIIUHBI HUMA(M) KOMMETEHLMN
(mogyns)
MoHsATME ypaBHEHMUS B CobecedosaHue
YaCTHbIX NPOU3BOAHbIX. : : lNpakmukoopueHmMupoeaHHbIe
1. OCHOBHbIe ypaBHEHUs! OnK-1 8HK 11 3adaHusi/OomawiHue 3adaHusi
MaT.hU3nNKK 1 3agayn, C MK-1.2 KonmponbHas paboma
HUMM CBA3aHHbIE
MpuBeaeHue k CobecedosaHue
KaHOHMYecKkoMy BUay : : lNpakmukoopueHmMupoBaHHbIe
2. YpaBHEHUIN B YaCTHbIX OnNK-1 %HK 11, 3adaHusi/OomawHue 3adaHusi
NPOM3BOAHbIX 2-T0 MK-1.2 KonmponbHas paboma
nopsiaka.
3 BbIBO/, OCHOBHbIX OrliK-1 OrlK-1.1, Cobecedoegatue
ypaBHEHU MaT.pur3nkm OnkK-1.2
dopmynebl NpyuHa gns : : lMpakmukoopueHmupo8aHHbIe
4 onepaTopa Jlannaca u OrK-1 OrK-1.1, 3adaHus/OomawiHue 3adaHusi
cneacTBuA U3 HUX. OlK-1.2
nI/I :TechpaaB;:HHomee CobecedosaHue
pea OrK ') lMpakmukoopueHmMupoeaHHbIe
ABaxapl -1 MK-1.1,

5 . 3alaHusi/OomaluHue 3adaHusi
ANDPpEPEHLIPyeMon KonmponbHasi paboma
byHKUMM 1 cneacTBus

13 Heé.
MeToa dyHKumMm MpuHa CobecedosaHue
A BYHKL P MK MK lMpakmukoopueHmuposaHHble
ONS KpaeBblX 3afay, OlK-1 OlK-1.1,
6 CBA3AHHBIX C 3adaHus/domatuHue 3adaHusi
KonmponbHasi paboma
ypaBHeHueM [NyaccoHa
CobecedosaHue
: lMpakmukoopueHmMupoeaHHbIe

7 Meroa ®ypoe Ans OrK-1 OlK-1.2 3adaHusi/OomawiHue 3adaHusi

ypasHenus fyaccora KoHmponbHas paboma

3a,uf : J_? elé(::J:ﬁ,qnq CobecedosaHue
6ECKOHEUHOM CTOVHBI 1 OMK-1 lMpakmukoopueHmMupoeaHHbIe
8 by OrK-1.2 3adaHusi/OomatwHue 3adaHusi
6

opmyna [lanambepa. KoHnmporsnbHas paboma
Meroa orpaxkenms Ans lMpakmukoopueHmuposaHHble
3agaun p konebaHmsax Orik-1 OrkK-1.1,

9 4 3adaHusi/OomawiHue 3adaHusi

nonyorpaHu4YeHHoMn
CTPYHbI.




HanmeHoBaHwne
Ne pasgena KomneTte ViHpmkaTop(bi)
. AOCTUXKEHNSA OueHou4Hble cpeacTBa
n/n ANCUNNNUHBI HUmMA(n) KOMNETEHLMN
(moayns)
MeTog Pypbe ons OMK-1 lMpakmukoopueHmupoeaHHble
10 | ypaBHeHus konebaHwit OrliK-1.2 3adaHus/domaluHue 3adaHus
OrpaHNYEeHHOW CTPYHbI
dopmynel NyaccoHa n CobecedosaHue
Kupxrocpha pelueHus OMK-1 lMpakmukoopueHmupoeaHHble
11 3agay Koww ans OlnK-1.2 3a0aHusi/OomawiHue 3adaHusi
BOSTHOBOIO ypaBHEHMS B KoHmpornbHasi paboma
3-X 1 2-MepHOM criyyae.
CobecedosaHue
Teopembl OMK-1 OMK-1.1, lMpakmukoopueHmupoeaHHbIe
12 €ONHCTBEHHOCTY Ans 3alaHusi/OomawHue 3adaHusi
BOJIHOBOIO YpaBHEHUS KoHmponbHasi paboma
CobecedosaHue
®opmyna lyaccowa lMpakmukoopueHmupoeaHHbIe
pelLeHuns 3agaqmn Kowwm OlkK-1 OlK-1.1,
13 3adaHusi/domawHue 3adaHus
Ansi ypaBHEHNSs
TENNONPOBOHOCTH KoHnmporsnbHas paboma
MeTog ®ypbe pelueHns n
- lpakmuKoopuUeHmMUPOBaHHbIE
cMmelwaHHoit 3agaumn ans | ONMK-1
14 YDABHEHUS OlkK-1.2 3adaHus/OomaliHue 3adaHusi
TennonpoBoOAHOCTH
OnemeHThI
Y MK-1 Cobeced
15 . (a?::?v?mel-ll'lHooHMﬂTme O OMK-1.2 obecedosaHue
0606LLEHHON YHKLMK
rowATne caepkv u OrK-1 OlK-1.1, CobecedosaHue
16 dbyHOameHTanbHOro
peLleHmns
MocTtpoeHune lMpakmukoopueHmupoeaHHbIe
17 byHAaMeHTanbHbIX OlK-1 OrlK-1.1, 3adaHus/domawHue 3adaHusi
peLUEHNI OCHOBHbIX OlnkK-1.2
ypaBHEHWUA MaT.(PU3nKn
MpumeHeHWe annapaTa lMpakmukoopueHmuposaHHble
18 fﬁgg:;i::ﬁ; (E)})//I:::(I;I,-:/IMVJI OMK-1 OMK-1.1, 3alaHusi/OomawHue 3adaHusi
pMHa B KAHOHUYECKMX OrK-1.2
obnactsx
MpomexyToyHas aTTectaums
B - [NepeyeHb sorpocos
dopma KOHTPONS — 3a4eT C OLLEHKON

20. TwvnoBble oOuUEHO4YHbIE cpeacTBa WU MeToAMYECKMEe  MaTepuanbl,
onpeaensiowue npoueaypbl oueHUBaHUA

20.1. TeKyWMN KOHTPOJSIb yCNEBAaeMOCTH

KoHTponb ycneBaemMocTu No AUCUMUMITMHE OCYLLECTBIISETCS C MOMOLLBHO
CrnefyLmnX OLEHOYHbIX CPEACTB:
lMpakmukoopueHmupoeaHHble 3adaHusi/OomMmawHuUe 3adaHus

(HaumeHoBaHUe OUEHOHYHO20 cpedcmea meKyuwie2o0 KOHMPOsis ycriegaemocmu)
lMepeyeHb 3agaHn U3 3agadvHUKOB M nocobun n3 n.15a, 16

Onucanue TeXHOJI0rHM MpoBeaeHus [1pOBOANTCA NyTEM NPOBEPKN BbINOMHEHHbLIX
yrnpaKHeHUn



KpuTepuu n WwkKanbl oueHUBaHUA

OueHka Kputepuu oueHok
MpaBunbHOe pelleHne 3agadn. [lonyvyeHbl OCHOBHbIE XapaKTepPUCTUKN
OTHMLIHO O6p'beKTOB P A Y P P
XopolLIo [MpasunbHoe  peweHue 3adayqu. [loslyyeHbl  OCHOBHbIE
XapakmepucmuKku 06beKMOo8, HO eCcmb HEKOMOopbIe OWUBKU.
HenpasunbHoe peweHue 3adayu, HO 8epHO 8blbpaH Memod
Y[aoBneTBOpuTENbLHO
peuweHusl.
HeynoBnetBoputens | HenpasunbHoe peweHue 3adadqu, rnpudemM Hee8epHoO 6bibpaH
HO Memo0d peweHUs.

KoHmposnbHas paboma

1. Brinumure

COOCTBEHHEBIE

3HaYeHUs ©  COOCTBEHHBIE  (DYHKUMH  3a7a4d

y"+dy =0,y (0) =y () = 0. Chopmymupyiite ux cBOMCTBA.
2. Breinuimire OCHOBHBIE CBONCTBa COOCTBEHHBIX 3HAUCHUW M COOCTBEHHBIC (YHKITUb
3agaun typma-JIlnyBusis.

3. [IpoBepuTs, SIBISIOTCS U HYHKIIUH ulzsinXCOSSy u u2:x2+25y2+25xy pEIICHUSIMU
YpaBHEHHS 25uXX-uyy:O.
4. OnpeneauTh THIT YPaBHEHHS C YACTHBIMH [TPOU3BOIHBIMHU:
a) uXX-Zqu+1Ouyy+u:0,
0) 2uXX+4qu+2uW-2uX+4uy:O,
5. OnpenenuTh THI YPAaBHEHHS C YACTHBIMH ITPOU3BOIHBIMHU:
a) 2uyy uxy+3u -u=0,
+ + +u,,)=
6) 4(Uyy uW) 2(uy uy) 0,
6. Onpenenmb THUI YPAaBHEHHSI C YaCTHBIMH ITPOU3BOIHBIMH:
a) 2uyy uxy+3u -u=0,
6) 4(Uyy yy) uxy+2(ux+uy):0,
7. PeI_HI/ITB KpaeByto 3amauy 4y"+y=cosx, y(-n)=y'(x)=0.
8. Pemmts kpaeByro 3amauy Y '+Ay=0, A=1, y'(0)=1, y'(n)=0.
9. Pemmts kpaeByto 3agauy y'-4y=4x, y'(0)= -1, y(1)=1.

10.

HIpoBepuTS, SBISIIOTCS U QYHKIUH Y1 =COS H Y»=COSTX COOCTBCHHBIMU (QyHKIHSIMU

3agaun Ltypma-JInysumis y'+Lly=0, y'(0)=y'(6)=0. HaiiTii COOTBETCTBYIOIIHE COOCTBEHHBIC
3HA4YEHUsI, €CIIM OHH CYIIECTBYIOT.

Onucanue TeXHOJOTHH NMpOBECACHUSA HpOBOI[I/ITCSI Ha NPAKTHYCCKOM 3aHATUH, BPEMA
IMPOBCACHUA 2 gaca. PC3y.]'IBTaTBI MPEAOCTABJIAKOTCA Ha ITPOBEPKY B TIMCBbMCHHOM BHUJIC.

KpMTepMVI M WKanbl oueHnBaHuA

OueHka Kputepun oueHok
MNpaBunbHoe elweHne 3agayun. [lonyyeHbl OCHOBHblE XapaKTEpPUCTUKM
OTJ'lVl‘-IHO Og'beKTOB P A Y ° P
XopoLLio lMpasunbHoe  peweHue 3adayu. [loryyeHbl  OCHOBHbIE
Xxapakmepucmuku 06beKmMos, HoO eCmb HEKOMOPbIe OWUBKU.
HenpasunbHoe peweHue 3adayu, HO B8epHO 6bibpaH Memod
YnoBneTBOPUTESNIbHO

peuweHus.

Heypnosnertsoputens

HenpasunbHoe peweHue 3adadu, rnpud4em HEBEPHO BbibpaH




HO | Memo0 peweHus.

20.2 NpomexyTo4yHan aTrecTauus

I'Ipome>KyTqua;| arrecrauma no gncumniimHe ocywecTBrideTcda ¢ nNoMoLblo
cneaywwnx oueHoYHbIX CpeacTB:

[NepeyeHb sorpocos (K 3a4emy)

(HaUMeHOGBHUG OUEeHO4YHOecOo cpedcmea npome)KymquoU ammecmauuu)

Bonpocsi kK 3auemy
1. OnddepeHumnansHoe ypaBHEHNE C YacTHbIMU NPON3BOAHBIMU. JIMHEVHbIE YpaBHEHUSI BTOPOro
nopsgka. Xapakrepuctumyeckasa oopma. Knaccudumkaums ypaBHeHNIA.
2. 3apava Kowwwm gnst ogHOMEPHOro BOSTHOBOIO ypaBHeHUsl. MeToa «berywmnx BonH». dopmyna
Hanambepa ons 0gHOPOAHOIO ypaBHEHNS.
3. PelweHune 3apayva Kowm ans HeogHOPOAHOMO BOSTHOBOIO ypaBHEHWsT B MOMynnockocTu. MNonHas
dopmyna Janambepa.
4. WHterpanbHoe npeobpasoBaHue Pypbe. [NocTpoeHune hopmansHOro pelleHns 3agayun Kowwm ons
napabonuyeckoro ypaBHeHWsi B MONYyNnockocTu. Tennosble noTeHumarnbl. IPdeKT MIHOBEHHOMO
pacnpocTpaHeHus Tenna.
5. Metog ®ypbe Anst napabonmyeckoro ypaBHEeHNsI B MOSYMNOSIOCE: NOCTPOEHNe hopmarnbHOro
pelueHuns. PelleHne ogHOPOLHOMO ypaBHEHMS.
6. Metog ®ypbe Anst rMNepbonMyYecKkoro ypaBHEHWs B MOSYNOSIoce: NOCTpoeHne oopmarnbHOro
pelueHuns. PelleHne ogHOPOAHOMO ypaBHEHMS.
7. ®opmynbl MpuHa ana nuddepeHIanIsHOTO onepaTopa BTOporo nopsiaka B Rn.
8. 3apadva Ha cobCcTBEHHbIE 3HAaYeHUSA Ans avddepeHunanbHOro oneparopa BTOporo nopsigka B
Rn. OcHOBHbIE orpaHU4YeHns Ha KoadpULNEHTBI orepaTopa U KpaeBbiX YCNOBUNA.
CamoconpsiKeHHOCTb. VIHTerpan aHepruu.
9. CpowicTBa COBCTBEHHbIX (PYHKLMIA N COBCTBEHHBLIX 3HAYEHUI 3a4a4M Ha COBCTBEHHbIE 3HAYEHUS:
HEeMONOXNTENbHOCTbL, OPTOrOHANLHOCTL, KOHEYHOMEPHOCTb, XapakTepUCTMKa HYrNeBoro
COBCTBEHHOro 3Ha4YeHus1, CHETHOCTb, Ba3ncHOCTb, Teopema Cteknosa.
10. MeToa Pypbe ansa napabonnyeckoro ypaBHEHUS CO MHOTMMMW NPOCTPaHCTBEHHbLIMU
nepemMeHHbIMY B LIMIMHAPUYECKOo obnactu: nocTpoeHne hopManbHOro peLleHus.
11. MeToa dypbe ansa runepbonnyeckoro ypaBHeEHUS CO MHOrMMM NPOCTPaHCTBEHHbIMM
nepeMeHHbIMN B LUNUHAPUYECKO 06nacTu: NocTpoeHne opmanbHOro peLleHus.
12. Mapabonunyeckoe ypaBHEHNE B LUITMHOPUYECKON 061acT MHOTOMEPHOIO MPOCTPaHCTBA.
MoHaTne napabonuyeckon rpaHumubl. MNpUHLMNGLI MakcMMyMa 1 MUHUMYMa.
13. MNprMeHeHne NPUHUMMNOB MakCMMyma U MUHUMYMa K HavanbHO-KpaeBow 3agade Oupuxne ons
napabonMyeckoro ypaBHeHUs! B LUMMHOPUYECKON 06nacTu: OLeHKa peLleHmns, Teopema
€[MHCTBEHHOCTW.
14. 3agayva Kowu ansa napabonuyeckoro ypaBHeHMs B NONynnockocTu. NoHaTne perynsapHoro
peLueHunsa. NpuHUMN aKCTpeMyma A5s NonynnockocTu. Teopema eaANHCTBEHHOCTU PeLLeHNs 3agaqm
Kowwuw.
15. CmeluaHHas 3agada onsa rmnepbonnyeckoro ypaBHeHMs CO MHOrMMU NPOCTPaHCTBEHHbIMU
nepemMeHHbIMY B LMNUHApu4Yeckon obnactu. MHTerpan aHepruun. BnvsiHne BHELLHMX CUIM HA SHEPTUIO
konebaTtenbHOM cMcTeMbI. 3aKOH COXpaHEeHUs1 3Heprn. Teopema eQUHCTBEHHOCTU peLLeHNs]
CMellaHHOM 3aiayu ¢ AaHHbIMY dunpuxre.
16. 3agayva Kowwm ons BONHOBOro ypaBHEHUsSI B TPEXMEPHOM npocTpaHcTee. dopmyna Kupxrodga.
17. 3agaya Kowwn ansg BOMHOBOro ypaBHEHNS B ABYMEPHOM npocTpaHcTee. MeToq cnycka.
dopmyna lNyaccoHa.
18. MapmoHudeckme yHKLMKN. OCHOBHbIE KpaeBble 3a4a4un Anst rapMOHUYECKUX (DYHKLWA.
Knaccuueckue u rmagkme peluenns. dopmynbl NpuHa. Heobxogmmoe ycrnoBue paspeLmmocTu
BHYTPEHHewn 3agaym HenvaHa.
19. ®dyHpameHTanbHOe pelleHne ypaBHeHud Jlannaca. VIHTerpanbHoe npeacrasneHne yHKumnm
knacca C2. MHTerpanbHoe npefcraBneHme rapMOHMYECKOn pyHKLNN.
20. Teopembl 0 cpegHeM AN rapMOHNYECKMX DYHKLMIA.
21. TpuHUUN MakcumMyma Ansi rapMoHMYecKnX yHKUMIA. MpuHUmMn makcumyma Moaynsi.
22. NpuHUMN MakcuMyma MOAYINS B HEOrpaHMYeHHoM obnacTtu gns yobisatowmx oyHKUMIA. MNpuHumn
MakcuMmyma A5s HeorpaHu4eHHon obracTu Ha NocKoCcTU. EANHCTBEHHOCTL peLleHust BHYTPEeHHeN U1
BHeLlHen 3agay [OQupuxne.
23. ®opmynumpoBka npuHumna makcumyma >Knpo. EAMHCTBEHHOCTb peLleHnsi BHYTPEHHEN U
BHellHen 3agad HenmaHa.
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24. dyHkuma NpuHa 3agayu OQupnxne, ee hnanyecKkmin CMbICn ANg TpexMepHor obractu u
npoctenwmne ceonctea. GyHkUMM [pMHa NONYNpPOCTPaHCTBa M LWapa.

25. CummeTpusa pyHKuum MpuHa.

26. Peluenne 3agaym Qupuxne ¢ nomoLubio doyHkuum [MpuHa (dopmyna NyaccoHa). dopmyna
lMyaccoHa angs wapa u Kpyra.

27. PaspelwunmmocTb BHYTPEHHeN 3agayuv dupuxne B Wwape Ans nponsBofibHON HenpepbiBHOM
OYHKUMMN.

28. Teopema 06 ycTpaHMMON 0OCOBEHHOCTM.

29. MNpeobpaszoBaHne KenbBrHa 1 peoyKumusa BHELLHeN 3adaum [Jupuxne K BHyTpeHHeNn. [Mopagok
ybblBaHWSA rapMOHMYeCcKon pyHKLIMKN Ha BeckoHeYHoCcTU. Heobxoanmoe ycrosme paspeLummocTy
BHelLLHeWn 3aga4vn HerimaHa Ha nnockocTu.

30. O6beMHbIN NoTeHuUMan, NoTeHuMarnbl MPoCTOro Cnos 1 ABOMHOIO Crnos, ux ceoncTtea. NHTerpan
["aycca.

31. VIHTerpanbHble ypaBHeHUs1 Teopuun noTeHumana. Teopusa ®pearonbma.

32. ViccnepoBaHue nepBov Napbl MHTErpanbHbIX ypaBHEHUI Teopun noteHumana. PaspelummocTb

3aga4y D— un N+.

33. NccneposaHune BTOpoOKM napbl UHTErpanbHbIX ypaBHEHUn Teopun noTeHumana. lNMoteHuyunan
PobGeHa u ero dpmanyeckun cmbicn. PaspelummocTb 3agay D+ 1 N—.

34. PaspelunmocTb BHeLIHen 3aaa4um dupuxne ons npon3BosfibHON HenpepbiBHON rpaHn4yHON
PyHKLMM (0COBEHHOCTU NOCKOro cryyas).

35. ®yHKuma beccena n ee npeacTaBneHve Ans oTpyMuUaTenNbHOro LIeNoYUCIiEHHOro HAeKea.
O6nacTtb cxogMMocTu psaa, npeacraenstowlero pyHkumio beccens. ®yHkumMm beccens MHOEKCOB

12 n-1/2.

36. YpaBHeHue beccens. Lunungpnyeckne dyHkumm. Obiee pelleHne ypaBHeHus beccensi.
37. PekyppeHTHble oopmMynbl ans pyHkuun beccend. ®yHkuumn beccensa nonyuenoro nHaekca.
WHTerpanbl oT coyHKuun beccens.

38. 3apgava WTtypma—JInysunna gns onepatopa Jlannaca B kpyre.

39. MHorouneHsbl NlexxaHapa. Ctapwmi koadduumeHT. YacTHble 3HavyeHms npy x=1 n x= —1.
OpToroHanbHOCTb 1 6a3ncHOCTbL. PekyppeHTHasa dopmyna.

40. Ccpepuyeckue yHKUMN U X CBONCTBA.

41. PelueHune oCHOBHbIX KpaeBbix 3agad (D—, D+, N—, N+) ana wapa.

42. 3apava WTtypma—Jlnysmunns ans onepatopa Jlannaca B wape.

OnucaHue TEXHOJOIMH NMPoBeaeHust 3a4eT NPoOBOANTCA Ha ocHoBe KM,
COCTaBMEHHbIX HA OCHOBE BOMPOCOB AN MOArOTOBKU K 3a4eTy.

Kputepuu n WwWKanbl oLeHUBaHUs

OueHka Kputepun oueHok
obyvarowmnca OEeMOHCTPUMPYET MOMHOE COOTBETCTBME 3HAHWUMK, YMEHUR,
') HaBbIKOB MpPUBEAEHHBIM B Tabnuuax nokasaTensm, cBOOOOHO onepupyeT
TANYHO NPUODPETEHHBIMW  3HAHUAMU, YMEHUAMM, MNPUMEHSIET WX MNPU  peLleHun
npaxkTu4ecKnx 3agad
obyyarowmincs 4EMOHCTPUPYET COOTBETCTBME 3HAHWW, YMEHWW, HaBbIKOB
X npvBedeHHbIM B Tabnuuax nokasaTensm, HO AOMYCKAeT He3HauuTerlbHble
opotlo OWMOKN,  HETOYHOCTM, WUCMbITbIBAET  3aTPyOHEHWss MNpU  peLueHun
NpaxkTU4ecKnx 3agad.
oby4yarwmincs 4eMOHCTPUPYET HEMONHOE COOTBETCTBUE 3HAHWUWA, YMEHUW,
y/J,OBJ'IeTBOpI/ITeJ'IbHO HaBbLIKOB npueeaeHHbIM B Tabnuuyax nokasarensam, gonyckaeTt
3Ha4YMTENbHbIE OLUMOGKM NPU pELLEHUN NPaKTUYECKMUX 3aaau
HeynosneTtsoputenb obyyalWwnncs AeMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWN, YMEHWW,
HO HaBbLIKOB NPUBEAEHHbIM B Tabnuuax nokasaTensam

20.3 3apanus pasaena 20.3 peKOMEHAYIOTCH K UCIIOJIb30BAHUIO NIPH NPOBEACHUH
AHATHOCTHYECKHX PAa0dOT € HeJIbI0 OLEHKH OCTATOYHbIX Pe3yJbTATOB OCBOCHUSI JAHHOM
AMCUUIIMHBI (3HAHUI, YMEHHH, HABBIKOB).




OlnK-1
1) 3akpbiTble 3a4aHus (TECTOBLIE, CPEAHUI YPOBEHD CITOXHOCTU):

1. YpaBHeHMe B YaCTHbIX MPOU3BOAHbIX, peLleHne KOTOPOro onucbiBaeT konebaHns
CTPYHbI (YKaxuTe Tun):

o Imnepb6onuyeckoro Tuna

o JnnuMnNTUYecKkoro Tuna

o [lapabonu4yeckoro Tuna

2. BepHbl nNu yTBEPXKOEHUA?

A) [Ina ogHOMepHOro BOSTHOBOrO ypaBHeHUs 3agadva Kowwn nmeet sua: Uy = a’ (Unx +

Uy, UT:-EF o, y) =U:|:.u= wixy).

B) OBLyee pelueHne 0 gHOMEPHOro BOSTHOBOIO YpaBHEHUSA MOXHO 3anncaTtb B BUae
u(x,t) = Ci(x-at) + Cy(x+at), rae Cy n C; - dyHKUMK, onpeaensiemMble B 3aBUCUMOCTU OT
Ha4yanbHbIX YCNOBUMN.

3. BepHbl nun yTBEpXKOEHNA?

U LU
= .
A) OgHOMepHOe BOMHOBOE ypaBHeHue umeeT Bua;: of Axt

B) Y3rbl CTOSIYEN BOMHbI - 3TO TOYKU BOSIHbI, KOTOpPbIE OCTAKTCA HENOABMXHbBIMMW.

)

)
?)A-pa,B-pa

)

4 . YpaBHeHNE B YaCTHbIX NPOM3BOAHbIX, PELUEHNEe KOTOPOro onucbiBaeT
AN dy3nMOHHbIE NpoLECChI (YKaXuTe Tun):

o [nnepbonuyeckoro TMna

o dnnMnTn4eckoro Tuna

o [Mapabonu4yeckoro Tuna

5 YpaBHeHMe B YaCTHbIX MPON3BOAHbIX, PELLEHME KOTOPOro ONUChLIBAET CTaLMOHAPHbIe
npouecchl (ykaxuTe Tun):

o [nnepbonuyeckoro TMna

o ANauMNTUYECKOro Tuna

o [lapabonuyeckoro Tmna

6. 3agada Kowwmn ona ogHOMEpPHOro BOSTHOBOIO ypaBHEHUS UMeET BUA;:



?) Ur = @°Uyy U|r-ﬂ = ‘3;1:5) U:':| y=ll = W(ﬂ

7) Utt:aZUXX,UT-U =¢;(I), U?|I-|:| =ETU(I:]
B _ a3, 50,
2) & 3 ayt Ul = @xy) Uy =9z y)

Ul = ‘?(I) U:r|:f-ﬂ = y(x)

’)) Ut = aZUXX y

7. KaHOHW4eckun B1g, ypaBHeHUn runepbonnyeckoro tuna
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8. Metogom [anambepa pelwaetca 3agada Kowu anga ypaBHeHUs
?) BONIHOBOrO

?) NyaccoHa

?) NNannaca

?) TennonpoBOgHOCTU

9. Onepatop Jlannaca B NONSIPHbIX KOOPAMHATaX paBeH

Py 1d 1 8

b= —— o ——

?) art rar ooyt
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10. NMopsagkom anddepeHunansHOro ypaBHeEHNA Ha3biBaeTCS
?) HamBbICLWIAA CTeneHb NPOU3BOAHbIX, BXOOALMX B ypaBHEHNE
?) HanBbICLUMIN NOPSLOK NPOM3BOAHBLIX, BXOASLLMX B YpaBHEHME
?) HamBbICWas cTeneHb PYHKUUIA, BXOOALWMNX B YPaBHEHME

?) HamBbICLWIasA CcTeneHb NePEeMEHHbIX, BXOASLLMX B YypaBHEHME



2)
1)

2)

3)

4)

OTKPbITble 3agaHUg (TECTOBbIE, NOBbLILLIEHHbLIN YPOBEHb CITIOXHOCTW):
Knaccudurkaumna ypaBHEHUI B YaCTHbIX NPOU3BOAHbIX. Y paBHEHUS
rmnepbonnyeckoro Tuna.

Mpumep oTBeTa: YpaBHEHWNE IMHEMHOE OTHOCUTE/IbHO CTapLUMX MPOU3BOAHbIX,
KoadduumMeHTbl KoToporo B T. M yaosneTsopaAtoT ycnosuto a_1272-a_11*a_22>0 byger
ypaBHeHnem runepbosnyeckoro Tmna. YpaBHeHuMa runepboanyeckoro Tmna onucbiBatoT
KosiebaTenbHble npouecchl. Hanpumep, NycTb B COCTOAHUN PaBHOBECUA CTPYHA AUHbI |
pacnonoxeHa BA0/b OCU X M 3aHMMAET MOJIOXKEeHUE OT TOYKM X=0 A0 TouKn x=I.
PaccmaTtpuBatloTca masnble nonepeyHblie KoebaHnsa CTPYHbI, NpUYem nepemeLleHuns
CTPYHbI PAcnonoKeHbl B 04HOM NA0CKOCTU. Mpouecc KonebaHua CTPYHbl MOMKHO
onucaTb C NoOMoLLbI0 PYHKUKUKM U(X,t) NnpeacTaBastolLel cobol nonepevyHoe CMelleHne
TOYKM CTPYHbI C KOOPAMHATOM X B MOMEHT BpemMeHU t. CTpyHa paccmaTpmuBaeTca Kak
rMbKasa HUTb.

Knaccudvkauus ypaBHEHUN B YaCTHbIX MPOU3BOAHbLIX. YpaBHEHUS
napabonunyeckoro Tuna.

Mpumep oTBeTa: YpaBHEHME NMHENHOE OTHOCUTE/IbHO CTAPLLMX NPOM3BOAHbIX,
KoadduumeHTbl KoToporo B T. M ygoBneTBopaAtoT ycnosuto a_1272-a_11*a_22=0 byger
ypaBHeHWemM napabonnyeckoro Tmna. YpaBHeHUA napabosnyeckoro TMna onmucbiBatoT
npouecchl NnepeHoca Tenaa u sewecrtsa. [na nonyyeHma auddepeHumnanbHOro
YPaBHEHUA NPeAnoIoKUM, YTO PYHKUMA U (X,t), XapaKTepusytowan TemnepaTypy Tena,
ABaXAabl HenpepblBHO anddepeHumnpyema B o6nacti D n oanH pa3 HenpepbIBHO
andodepeHunpyema B 3aMKHYTOM 061aCTU NO X M OANH Pa3 HENPEPLIBHO
anddepeHumpyema B o6nactn D n HenpepbiBHa B 3aMKHYTOM 0bnaactu no t.
Knaccudurkaumnsa ypaBHeHUI B YaCTHbBIX NMPOU3BOAHbIX. Y paBHEHNS
ANNUNTUYECKOro Tuna.

Mpumep oTBeTa: YpaBHEHWNE IMHENHOE OTHOCUTE/IbHO CTapLUMX MPOU3BOAHbIX,
Ko3¢pduMUMeEHTbI KoToporo B T. M yaoBneTBopstoT ycnosuio a_1272-a_11*a_22<0 byger
ypaBHeHnem. CTalMOHapHble NPOLLECCHI ONMUCbIBAIOTCA YPaBHEHUAMM SNTUNTUYECKOTO
TMMa, B KOTOPbIE HE BXOAUT Bpems. Ecin B HEKOTOPOM cucTemMe NAOTHOCTb UCTOYHUKOB
(cTokoB) Tenna He 3aBUCUT OT BPEMEHW U TPAHUYHbIE YC/IOBUS TaKMKe He 3aBUCAT OT
BPEMEHM, TO C TEYEHNEM BPEMEHM B TAKOM CUCTEME YCTAaHOBMUTCA HEKOTOPOE
NOCTOSAIHHOE pacnpeaeneHmne Tensa, To ecTb cuctema byaeT BbIXoAMUTb Ha
CTaLMOHapHbIN peXXnm. PacnpeseneHue TemnepaTtypbl B TaKOM cucteme byaer
OMUCbLIBATLCA YPABHEHUAMM S/I/TUNTUYECKOTO TUMNA, KOTOPOE MOXKHO MONY4YnTb U3
YPaBHEHWS TENIONPOBOAHOCTN NapaboMYeckoro Tuna, y4nTbiBas, YTo OT BPEMEHM
HeusBecTHaA PYHKLMA HE 3aBUCUT.

KOppeKTHOCTb NOCTaHOBKWM 3aa4n.

NMpumep oTeeTa:

3)

4)
5)

OnpeaeneHve. MaTemaTuyeckan 3a4adva NoctaBneHa KOppekTHo (no Agamapy), ecau: 1)
pelleHMe 334341 CYLLECTBYET; 2) peLlleHme 3a43a4mM eaMHCTBEHHO; 3) peleHne 3aga4m
YCTOMUYMBO (TO €CTb HENPEPBLIBHO 3aBUCUT OT BXOAHbIX AAHHbIX).

MeTtog ®ypbe ana runepbonuyecknx ypasHeHunn. 3agada Wtypma-Jinysunns.
CobCcTBEHHbIE 3HAYEHMSI U COBCTBEHHBbIE (DYHKLUKN 3a8a4n.

PeweHne HeogHopogHoOro runepbonmyeckoro ypaBHeEHMS.
BHyTpeHHAa 3agava Oupuxne ansa kpyra



Onncanue TeXHOJIOTUM NpoBeAeHusi. [IpoBoauTcs B BUAe TeCTa B 3JIEKTPOHHOMN
obOpasoBarenbHOU cpesie « DNeKTpoHHBIN yHUBepcuTeT BI'Y». Bonbmas yacts Bormpocos
IIPOBEPSIETCS] aBTOMATUYECKH, IIPOBEPKHU IIPETIOAABATENIEM C PYUHBIM OLIEHUBAaHUEM TPEOYIOT
TOJIBKO BOIIPOCHI C KPATKUM TEKCTOBBIM OTBETOM WJIM MPEJCTaBIEHHbIE B (popMme dcce

Kputepuu u WwWKanbl oLeHMBaHUSA:
[1ns oueHnBaHNs BbINOMHEHUS 3a4aHuUii cnorb3yeTcst 6annbHas Wwkana:

1) 3aKpbIThble 3a4aHnSA (TECTOBbIE, CPEAHUN YPOBEHb CNOXHOCTW):
e 1 6ann — ykasaH BEPHbI OTBET;
e (0 GannoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIE YaCTUYHO.
2) OTKPbITble 3a4aHUS (TECTOBbLIE, NOBbILLEHHbLIN YPOBEHb CITOXHOCTW):
e 5 6annoe — 3agaHne BbINOSIHEHO BEPHO;
e 2 BGanna — BbINOMHEHMNE 3a4aHUS COOAEPXNUT HE3HAUNUTENbHbIE OLLNOKN;
e (0 Gannoe — 3agaHne He BbIMNOIHEHO MW BbIMOSIHEHO HEBEPHO.




