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1. HEJIX OCBOEHUA JNCHUIIJIMHBI

LenssMu 0CBOCHHS AUCHUIUIMHBI « Y PaBHEHUSI MaTeMaTHYECKON (DPU3UKI» SBIISIOTCS:
- opMHpOBaHKE Y O0YJAIOIIUXCS HAYYHOTO MPEACTABICHUS 00 OCHOBHBIX MOHATHUSIX YpaBHEHHN
MaTeMaTH4YeCKOH (PU3HKH, a TAK)KE O METO/IaX UX UCCIICIOBAHUS;
- YCBOCHHE 00ydJaromuMucs (QyHIaMEHTATbHBIX MOHSATHI YpaBHCHHUI MaTeMaTHUECKON (QU3NKH,
- OBJIaJIcHHE O0Y4aroIMMHCS OCHOBHBIMM METOJAaMU IOCTAHOBKH U PELIEHUS 3aJa4 ypaBHEHHM
MaTeMaTH4YeCKOH (Pr3HKH.
[Ipu 5TOM 3a0auamuIMCUNAIUINHEI SBISAIOTCS:
- mpuoOpecTH W CHUCTEMaTH3MpOBATh 3HAHWS 10 OCHOBHBIM paslieliaM  ypaBHEHHI
MaTeMaTH4ecKoi (QU3UKH;
- YCBOEHME METO/IOB PEILlEHUs 3a7jau ypaBHEHUN MaTeMaTHyecKoi PU3uKu;
- hopMUpOBaHNE YMEHUH COJIEPKATEIbHO HHTEPIIPETUPOBATD MTOJIYyYEHHBIE Pe3yJbTaThl;
- (GopMUpOBaHME NPEJICTaBICHUS O MECT€ W POJIM ypaBHEHUN MaTeMaThyeckoil (U3MKU B
COBPEMEHHOM MUDE;
- (opmHupoBaHHE CUCTEMBI OCHOBHBIX IOHSTHH, HCIIOJIB3YEMBIX [UIsl ONHCAHUSypaBHEHHM

MaTeMaTHYeCKOW (PU3MKH M METOJIOB TOWCKA MX PEIICHHH, U PACKPHITHE B3aWMOCBSI3U ITHX
NOHSITHH.



2. MECTO JJUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOTPAMMBI

2.1, TucumminHa«<YpaBHEHUs MaTEMaTU4ECKON (PU3UKM» OTHOCHTCS K 00s3aTeNbHOM 4acTH
broka 1 Tucuumiuzel (MO1yJIN),MIMEET TECHYIO CBSI3b C APYTMMH JAUCLUIUIMHAMHU.

2.2. B Tabnuie npuBeeHbI MPEIIICCTBYIONINE U IMOCICIYIOMNE NUCITUTUINHBI, HAallPaBIICHHBIC
Ha (OPMUPOBAHUE KOMIICTCHIIMIA JTUCIMILINHBI B COOTBETCTBUU C MaTpHIlei komrereHuii OI1.

[IpenmecTBy0OIIME U NOCeAYIOUINE TUCITUNIHHBI,
HanpaBJieHHbIe HA (pOopMHUPOBAHHE KOMIIETEH M

Ne
/ [IpenmecTByronme JuCUUILTUHBI [Tocnenyromue TUCHUIIITUHBL
II/T1
1 MareMaTtnueckuii aHaJIn3 MareMaTtnueckoe MOJAEITMPOBAHNE
duzuka Hayuno — uccnenoBarenbckas pabota




3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIHUIIJINHE

OCBOCHHA

(O1) -
KOMITETEHITMM OOyJaronIuXcs ONPEACSIOTCS TPeOOBAaHUSAMU CTaHIApTa [0 HAMPaBICHUIO

[lmanupyembie  pe3yJbTaThI 00pa3oBaTeNbHON  MPOTPAMMBI

noarotoBku01.03.04 Ilpuknagnas marematuka u (OPMHPYIOTCS B COOTBETCTBUU C MAaTpPHUIICH

rkomrerenruid OI1

No Homep/ HaumenoBanme NHaukaTopbl J0CTHKEHUA KOMIIETEHIIUN
/i HHJIEKC KOMIIeTeHIIM U
KOMIIETEHLIMH (u14 ee yacTu)
1 2 3 4
OIIK-1 Cnocoben OIIK-1.1Cnocob6en nocneaoBaTesIbHO U
1. MIPUMEHSTH 3HAHUE | JJOTUYECKU MPABWILHO H3J1aratb OCHOBHBIC
dbyHIaAMEHTANBHOM | pa3/esibl BBICIICH MAaTeMAaTHKU U €CTECTBEHHO —
MaTEeMaTUKU U HAy4YHBIX TUCIUIUINH, CHCTEeMAaTU3UPOBATh
€CTECTBEHHO - TEOPETHUYECKUI MaTepHall.

HAyYHBIX JACITUTUIHH
MIPU PEIICHUH 3a/1a4
B o0y1actu
€CTECTBEHHBIX HAyK
1 WHXXEHEPHOU
MPAKTHKE

OIIK-1.2 ApryMeHTUpYeT, OCYLLECTBISIET BHIOOP
TEOPETHUYECKOTO M MIPAKTUIECKOTO MaTepHasia
pasnenoB GpyHIaMEHTAILHOM HAYKH TIPH
BBITIOJTHCHUH HAYIHBIX U TTPAKTUUYECKUX
HCCIIEN0BaHNUN

OIIK-1.3Crioco6¢eH BBISBISATH METOJIBI U Pa3eiibl
BBICHIEH MAaTEMATUKHU U €CTECTBEHHO — HAyYHBIX
JUCLUIIIMH B ITPAKTUYECKOW peannu3annuu
IIOCTPOEHUS MAaTEMATHYECKUX MOJIENE
Ppa3IMYHON HANPaBICHHOCTH




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

4.1. OFbEM JUCIATILJIMHGLI U BUJAbI YYEBHOM PABOThHI

Buna yue6Ho# padoThl Bcero yacos CeMecTpbl
Ne 5
Yacos
1 2 3
AyIMTOpHasi KOHTAKTHas padorta (Bcero) 54 o4
B Tom uucne:
Jlexuuu (JI) 18 18
[Ipaktuyeckue 3austust (I113), Cemunaps 36 36
©
KonTakTHasi BHeayauTopHas padora. 2 2
B ToM 4unc/ie MHANBUIYAJbHBIE
rpyNNnoBbie KOHCYJILTAIIUH
WnauBuayanbHble TPYNIIOBBIE 2 2
KOHCYJIbTaITIH
CamocrosiTesibHasi pa6oTa 52 52
odyuarmerocsi (CPO) (Bcero)
Pacuemno-epaguuecrkue pabomot (PI'P) 12 12
Iloozomosxa xk npaxmuueckum 3auamuam (113) 10 10
Iloozomosxa k Konnokeuymy 10 10
Tloozomoexa k npomesrcymouHomy KOHmMpOIo 10 10
(ITTTK)
Tloozomoeka k mecmuposaruio 10 10
IIpomexyToun | sx3ameH (D) 32 (36) 2 (36)
asl aTTecTallUsl | B TOM 4HcJIe:
[Tpuem sk3., gac. 0,5 0,5
Koncynpramusi, gac. 2 2
CPO, ugac. 33,5 33,5
HUTOI'O: Yacos 144 144
Obmas 3a4. el. 4 4

TPY/A0€MKOCTh




4.2. COAEP XAHUE JUCHUIIJINHBI

4.2.1. Pa3nennl (TeMbl) TUCHUILTHHBI, BUJbI Y4e0HOIi 1esITeIbHOCTH U ()OPMBI KOHTPOJIA

Ne HaunmeHnoBanue pasaesia (TeMbl) Buabl yueoHoii ®opmbl
n/n AUCHUILINHBI NAeATeJIbHOCTH, BKJIIOYas TeKyuei u
CAMOCTOSITEJILHYIO PadoTy | MPOMeEXKYTOY
odyuaroierocst HOM
(B yacax) arrecTauuu
J | JIP | I3 | CP | Bee
O | ro
1 2 3 4 5 6 7 8
Cemectp 5

1 Paznen 1. luddepennmanbupie 4 - 6 10 | 20 | Komnoksuym,
YPAaBHEHUS B YACTHBIX IPOU3BO/IHBIX. KOHTPOJIbHBIC
Knaccudukanus quddepeHnnanbHbIxX BOIPOCHIL,
YpaBHEHUI B YACTHBIX MTPOU3BOIHBIX
BTOPOTO MOPSAIKA C ABYMS pacteTHO-
HE3aBHCHMbBIMU MepPEMEHHBIMU. rpagueckue

paboThI
(PTP),
MpoOBEpKa
MPAKTHYECKU
X3aJJaHUN.

2 Paznen 2. [ToctaHOBKa KpaeBbIX 3a7a4 2 - 6 6 14 | KomnokBuywm,
JUIS YpaBHEHUH B YaCTHBIX MTPOU3BOIHBIX KOHTPOJIBHBIC
BTOPOTO MOPSKA TUIIEPOOIUYECKOTO BOTIPOCHI,
tuna. 3aaada Komwm aig ypaBHeHUs
KoJieOaHui CTPYHBI. PacueTio-

rpadguieckue
pa6otsl (PI'P)
MpoBepKa
MPAKTHYECKU
X3aJaHUuu.

3 2 - - 6 8 | KomnokBuym,
Paznen 3. Metoa pazaeneHus KOHTPOJIBHBIE
MIEPEeMEHHBIX PEIIeHUs] CMEIIaHHOM BOIIPOCHI,
3a/1auu JUIsl ypaBHEHUS KoJeOaHu
CTPYHBI. IIPOBEpKa

MPaKTUYECKH
X3aJaHHuH.




12 | KOHTpOJBHBIC
Pa3nen 4. CmemanHas kpaeBas 3a1a4ya BOIIPOCHI
JUISl HEOJAHOPOJHOTO ypaBHEHUS
konebanuii cTpyHsl. 3amada ['ypca s
JIMHEWMHOTO HEOJHOPOIHOTO
TUIEePO0IMIECKOTO YPAaBHEHHS.
6 | KOHTPOJIbHBIE
Paznen 5. YpaBuenue I'ensMronsia ¢ BOIIPOCHI,
MIOCTOSTHHBIMU KO3 urmeHTamu.
VYpasnenue [penuHrepa 0 THOMEPHOTO HIpOBEPKa
OCIIIIATOPA. MPaKTHECKH
X3aJaHUH.
Pazgen 6. IlocranoBka KpaeBbIX 3a/1a4 14 | KomnokBuym,
JUIS YpaBHEHHUS TEIUIONPOBOJHOCTH. KOHTPOJIbHBIE
[MpuHIMT MakcHMyMa JIJIsl ypaBHEHUS BOIIPOCHI,
TEIUIONPOBOJHOCTH.
pacueTHo-
rpaduueckue
paboThI
(PTP),
MpoOBEpKa
MPAKTHYECKU
X3aJJaHUN.
Paznen 7. Pemenue nepBoii KpaeBoi 18 | KomtokBuym,
3aJ1a41 11 OJHOPOJHOTO YPAaBHEHHUS KOHTPOJIbHbBIC
TEIIONPOBOAHOCTH METOIOM BOMpOCH,
paszfesieHus epeMeHHbIX.
pacueTHo-
rpadguieckue
paboThl
(PTP),
poOBEpKa
MPAKTHYECKU
X3aJaHUuu.
TECTOBBIN
KOHTPOJIb
Paznen 8. [locraHoBKa KpaeBbIX 3a7a4 14 | pacuetHo-
s iudepeHanbHbIX YpaBHEHUH B rpaduueckue
YaCTHBIX MTPOU3BOJIHBIX BTOPOTO MOPSIIKA paboThI
JJUIMIITUYECKOTO TUIa. Pelienue 3agaun (PTP),
Jlupuxie B Kpyre AJis ypaBHEHUS
Jlamaca. Nrorossii
TECTOBBIN
KOHTPOJIb
KoHnrakTHas BHeayquTOpHas paboTta 2
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IIpomexyrounas arrecTanus

36 | Dx3ameH

HUTOI'O:

18 |-

36 |52 |144

4.2.2. JIekuMOHHBII KypC

Ne HaumenoBanme HaunmeHoBaHMe TeMbI Conep:xanue gekuuun | Bceero
n/ | pasgesa IMCUUIIHHBI JIEKIINH 4acoB
n
1 2 3 4 5
Cemectp 5
1. | Pasnen 1. Tema 1.1 OcHOBHBIE YpaBHEHHS IEPBOTO 2
Huddepennnansabie TIOHSATHS TCOPHH nopsaka. O6mee
YpPaBHEHUS B YaCTHBIX mibdepeHnnanbHbIX pelieHue.
IPOM3BOTHBIX. YpPaBHEHHUH B YaCTHBIX KBazunuueiinbie
Knaccuduxarus TPOM3BOIHBIX. ypaBHEHHUS.
i depeHIrabHBIX YpaBHEHUS BTOPOTO
YpPaBHEHUM B YaCTHBIX nopsizika. OCHOBHBIC
MPOM3BOIHBIX BTOPOTO ONPEACICHUA
EZE;S;?H;EE\ZX g Tema 1.2 Knaccuduxanus | [Ipuenenne 2
TTepEMEHHBIMIL. nuddepeHInanbHbIX nuddepeHInanbHbIX

YpaBHEHUH B YaCTHBIX
MPOU3BOIHBIX BTOPOTO
HopsJIKa C ABYMS
HE3aBHCUMbIMU
NEePEMEHHBIMH.

YpaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX BTOPOTO
nopsiika € JIBYMS
HE3aBHCUMbIMU
MePEeMEHHBIMU K
KaHOHUYECKOMY BHJY.
Knaccudukanus
muddepeHnanTbHBIX
YpaBHEHUN B YaCTHBIX
MIPOU3BOJIHBIX BTOPOTO
nopsiika € JIByMS
HE3aBHUCUMBIMU
MIEPEMEHHBIMH.
Kanonnueckuii BUL
muddepeHnanTbHBIX
YpaBHEHUU B YaCTHBIX
MIPOU3BOIHBIX BTOPOTO
nopsIKa c
MOCTOSIHHBIMH
kodpduuuentaMmu ¢
JIBYMsI HE3aBHUCHMBIMU
MIEPEMEHHBIMH.




Pazgen 2. [TocranoBka
KpaeBbIX 3a7a4 JyIs
YPAaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX BTOPOTO
MOPSIIKa
TUIEePOOIMIECKOTO
tumna. 3agada Komm s
ypaBHEHUs KoJcOaHUH

CTPYHBI.

Tema 2.1 [locTtanoBka
KpaeBbIX 3a7a4 AJs
YPaBHEHUH B YaCTHBIX
MPOU3BOHBIX BTOPOTO
nopsiaKa
runepOoJIMYecKoro TUma.

3anaya Komu s
ypaBHEHUs KoJeOaHui

CTPYHBIL.

[TonsiTHE O HaYaNbHBIX
u FPaHUYHBIX
YCIIOBUSAX. Turbl
IPaHUYHBIX  YCJIOBUH.
ITocTaHOBKa KpaeBbIX
3a1a4 Uil ypaBHEHHU
B YaCTHBIX
IIPOU3BOIHBIX
rUnepooINIecKOro
THIIA. BonHoBoe
YpaBHEHHUE.

3amaua Komm s
ypaBHEHUsI KoJieOaHUM
CTPYHBI. dopmyiia
Hanambepa.

Pazgen 3. Meton
pasneneHus
TIEPEMEHHBIX PEIIeHUS
CMeIIaHHOM 3aJauM IS
ypaBHEHUS KOJIeOaHU

CTPYHBL.

Tema 3.1 Meton
pazzesieHus NepeMeHHbIX
pEeLIeHHs] CMEIIaHHOM
3a/1auM JUIsl ypaBHEHUS
KoJieOaHui CTPYHBI.

Meton @ypse
pEelIeHHs] CMEIIaHHOM
3aJauu JUIsl ypaBHEHUSI
KoJe0aHuM CTPYHBI C
OJIHOPOJAHBIMU
rPaHUYHBIMU
YCIOBUSIMU.

3agauva ltypma-
JInyBus.

MaremaTtuueckoe
000CHOBaHME METOIA
dypse.

Pazgen 4. Cmemannas
KpaeBas 3aja4a Jist
HEOJIHOPOJHOTO
ypaBHEHUs KojeOaHui
cTpyHbl. 3agaya ['ypca
U1 JIMHEWHOT'O
HEOJIHOPOJHOTO
TUNepOOTNIECKOTO
yYpaBHEHUSI.

Tema 4.1 Cmemannas
KpaeBas 3a7a4a Jiist
HEOJHOPOHOTO YPaBHEHUS
KoJe0aHUM CTPYHBI.

3anava ['ypca nns
JUHEHHOTO HEOTHOPOIHOTO
TUIIEPOOJIUIECKOTO
YpaBHEHHUS.

Pemenne cMenanHon
KpaeBoOH 3a1a4uu s
HEOTHOPOJHOTO
ypaBHEHHUs KojeOaHuH
crpyHbl. OyHKIUA
['puna.

ITocTanoBka 3anauu
I'ypca miig nuHEHOrO
HEOJIHOPOJHOTO
runepOoIMIecKOro
YPaBHEHUH.

10



Tema 5.1 YpaBuenue

Br1BO1 ypaBHEHHE

Pasgen 5. YpaBHeHue [ enpMrobIa ¢ I'ensmrosnsa ¢
[enbMrosiblia ¢ IOCTOSIHHBIMU HOCTOSHHBIMH
k03 ureHTamu,
MOCTOSTHHBIMHU ko3 duIeHTaMH. ypeBHCHHA
K02 (PULIEHTAMMY. Ypasnenue Llpemnrepa [lIpemunrepa
OJIHOMEPHOTO OCHHJLIATOPA.
VYpasuenue lpemnrepa FIHOMED I P OHOMCPHOTO
OCHILIATOPA.
OJIHOMEPHOTO
OCIIIJIIATOPA.
Tema 6.1 [locranoBka Bunel IPaHUYHbBIX
Paznen 6. ITocranoBka KPaeBhIX 3a1a4 ISl ycnosuii. ITocraHoBKa
KpaeBBbIX 3a1a4 U1 ypaBHEHUSI KpaeBBIX 3ajad  JyIst
YpaBHEHUS TCIJIOMPOBOJHOCTH. YpaBHCHUA
TETLIONPOBOJTHOCTH. [pUHIUII MaKCUMyMa IS | TEIUIONPOBOAHOCTH.

[TpunIIMT MakcuMyma

YpaBHEHUS

[TpuHIIMTT MakCUMyMa

TEIJIONPOBOTHOCTH. ML ypaBHCHUA
JUTS. YpaBHCHUS TETUIONPOBOTHOCTH.
TETUTONPOBOHOCTH.
Tema 7.1 Pemrenne nepsoit | Meron dypse
Paznen 7. Pemenue KpaeBoii 3a1a4u JUist pereHus epBoi
TIEPBOM KpaeBOH 3a1a4u | OJJHOPOJHOTO YPaBHEHHUS KpaeBoi 3a1a4u
JUTSL OJTHOPOJIHOTO TETUIONPOBOHOCTH OJTHOPOIHBIMHU
ypaBHEHHUS METOJIOM pa3/ieicHUs TPaHUYHBIMH
MepEMEHHBIX. YCIIOBHSIMHU.
TETJIOTPOBOTHOCTH
Marematudueckoe
METONIOM pasNeICHIs 000CHOBaHHE METO/1A.
NCPEMCHHBIX. OnHoponHasi — mepBast
KpaeBas 3amada IS
HEOHOPOJTHOTO
ypaBHEHUS
TETJIOTIPOBOTHOCTH.
OO0mmas nepBas

KpaeBasi 3ajada JUIs
ypaBHEHUs

TETUIONPOBOITHOCTH.

Tema 8.1 [locTtanoBKa Buyrpennsis u
Paznen 8. I[ToctanoBka KpaeBbIX 3a7a4 Il BHEIIHAA 3aJ1aun
KpaeBbIX 3aj1a4 JJIst muddepeHInanTbHBIX Hupuxie, 3aJaya
ILI/I(I)(bepeHI_[I/IaJILHbIX ypaBHeHI/Iﬁ B HaCTHBIX HCP'IMaHa, 3agadya C
ypaBHEHHH B YaCTHBIX MIPOU3BOJAHBIX BTOPOTO KOCOW  NPOM3BOJAHOM

MOPsJIKA DIUTUIITHYECKOTO ISt
MPOU3BOJHBIX BTOPOTO

THUIIA. T depeHnnanbHbIX

nopsiJKa
SJIMIITUYECKOTO THIIA.
Pemenue 3amgaun
Jupuxie B Kpyre st
ypaBHeHus Jlamnaca.

Pemenue 3agaun upuxne
B Kpyre JUisi ypaBHEHUS
Jlaraca.

YpPaBHEHUH B YaCTHBIX
MIPOU3BOJHBIX BTOPOTO
rnopsiJika
SJJIUITUYSCKOrO THIIA.
Pemienue 3a7]a49u
[upuxne B kpyre st
ypaBHeHus Jlamaca.
®opmyia [lyaccona.
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tuna. 3amada Ko mus
ypaBHEHUs KojeOaHui

CTPYHBI.

Hroro yacoB B 5 cemecTpe: 18
Bcero uacos: 18
4.2.3. JlabopaTopHbIii MPAKTHKYM He MpeanoJaraercs

4.2 .4, TlpakTHYeCKHe 3aHATHS

Ne HaumeHoBaHue HaumenoBanmue Conepxanue Bceero

n/ | pa3gena JMCHMILIMHBI | NPAKTHYECKOI0 3aHATHUSA NPaKTHYeCKOI 0 4acoB

n 3aHATHA
1 2 3 4 5

Cemectp 5

1. | Pazpen 1. Kanonnveckuii BU1 ITpuBenenune K 6
JluddepeHuuansHbie mddepeHnnanbHbIX KaHOHMYECKOMY BHUAY
ypaBHEHHS B YaCTHBIX YpaBHEHUH B 4aCTHBIX I[I/I(b(l)epeHuHI/IaJ'IBHBIX
TPOM3BO/IHBIX. IPOM3BOJIHBIX BTOPOTO YPaBHEHMH B YaCTHBIX
Knaccubukanus HOpsiAKA C ABYMSI IPOU3BOIHBIX BTOPOIO
b depeHImaTEHbIX HE3aBUCUMbIMU nopsaka ¢ JABYMs
yPABHEHHHA B YACTHBIX HEPEMEHHBIMH. HE3aBUCUMBIMU
IIPOU3BOIHBIX BTOPOTO TICPEMCHHBIMH.
nopsiiKa ¢ AByMst
HE3aBUCUMBIMU
NePEMEHHBIMH.

2 Paznen 2. ITocranoBka 3agaua Komm mjist Pemienue 3aJ1a9u 6
KpacBhIX 381129 Ul ypaBHEeHHUs KoseOaHun Komm s ypaBHEHHs
YPaBHCHHH B HaCTHBIX CTPYHBI KOJIe0aHU i CTPYHBI.
MIPOU3BOIHBIX BTOPOTO
nopsiaKa
rUnepooIM4ecKoro
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3 | Pazgen 4. CMmemanHas OO0mas nepBasi KpaeBast Pemenue oOmeit 4
Kpaesas 3a1a4a Juis 3a7a4a i1 HEOJHOPOJHOTO | IEPBOM KpaeBoil
HEOHOPOTHOTO ypaBHEHUs KoJeOaHui 3a/1a4yu IS

. CTPYHBL. HEOJHOPOJIHOTO

ypaBHEHHS KOJeOaHHH pyH AHOPO .

3 r ypaBHEHUs KoJieOaHUM
cTpyHbl. 3amava ['ypca CTPYHEL
JUTsl JINHEWHOTO
HEOTHOPOIHOTO
TUIEePOOIMIECKOTO
ypaBHEHUS.

4 | Paznen 6. [loctanoBka OnHopoHas iepBas Pemenue ogHopoaHOM 6
KpAeBhIX 337124 JIs KpaeBas 3aJ1a4a Jiis MEpPBOI KpaeBou
ypaBHEHHS HEOJHOPOJHOTO YPAaBHEHUS | 3a7a4u IS

TETJIOTPOBOHOCTH. HEOJHOPOTHOTO
TETJIOMPOBOJHOCTH.
H ypaBHEHUS
HHIIMI MaKCUM
PHHIL akcuMyMa TETIOTPOBOTHOCTH.
JUTS YpaBHECHHUS
TETJIOMPOBOJHOCTH.

5 | Pazgen 7. Pemenne [TepBas kpaeBas 3amaua Pemenue neproit 8
HepBOI)’I KpaeBof/'I 3a/1aun U1 YpaBHCHUA KpaeBOﬁ 3a1a49u 1A
JUTSL OJTHOPOTHOTO TETJIOTPOBOHOCTH. ypaBHEHUS

TETIOTIPOBOTHOCTH.
ypaBHEHUS
TETJIOTPOBOTHOCTH
METOJIOM pa3IeieHuUs
TIePEMEHHBIX.

6 Pazzen 8. IlocTtanoBka 3agauda J{lupuxie B Kpyre Pemenue 3amaun 6
KpAeBBIX 3aJ1a4 IS ISt ypaBHeHus Jlamaca. Hupuxie B Kpyre ist
b epeHIHATEHBIX ypaBHeHus Jlamaca.
YpaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX BTOPOTO
TopsiIKa
AJUIANITUYECKOTO THIIA.

Pemenue 3amaun
Jupuxie B Kpyre amns
ypaBHeHus Jlamnaca.

HToro yacoB B 5 cemecTpe: 36

Bcero yacos: 36

4.3. CAMOCTOSTEJBHAS PABOTA OBYYAIOILIETI'OCs

Ne | HaummenoBanue pasgeia Ne Buasr CPO Bcero
n/n (TeMbl) M CUMIINHBI n/n 4acoB

1 2 3 4 5
Cemectp 5
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Pasnen 1. 1.1. | IlpopaboTka JIeKIUi - BKIIOYAET YTCHUE )
JluddepeHunanbHble KOHCIIEKTA JIEKLIUH, TPOo(peCcCnOHATBEHON
YPaBHEHHS B 4aCTHBIX JUTEPATyphl, NEPUOAUUECKUX U3/IaHUN.
[[POM3BO/IHBIX. [ToaroToBka K NpakTUYECKOMY 3aHSATHIO.
Knaccuduxarms 1.2 | Pacuetno-rpaduueckue pa6ots (PT'P) 5
nn(b(bepeHuuHaanmx [ToaroroBka Kk KOJUIOKBUYMY 110 BCEM

YPaBHEHUI B YaCTHBIX BOIIPOCAM pa3fela.

IIPOU3BOJIHBIX BTOPOTO

MOPSIIKA C ABYMS

HE3aBHCUMbIMU

MIePEMEHHbBIMHU.

Paznen 2. 2.1. | [IpopaboTka JNeKIuii - BKIIFOYAET YTEHUE 6
ITocranoBka KpaeBbIX KOHCIEKTA JIEKIIUH, Tpo(heCcCHOHATBbHON

3a/a4 Ul ypaBHEHUH B JIUTEPATYPBI, IEPUOAUYECKUX U3IaHUMN.

aCTHBIX TIPON3BOZHBIX IToAroTOBKA K KOJUIOKBHYMY TI0 BCEM

BTOPOTO NOp:/IKa BOIIpOCaM pazjena

PUIEPOOIHIECKOro THIIa. Pacuerno-rpaduyeckue padotsl (PT'P)

3amaua Komn s

ypaBHEHHS KOJICOaHHit [ToaroToBKa K MpakTUYECKOMY 3aHSTHIO.

CTPYHBL.

Paznen 3. 3.1. | IIpopaboTka NEeKIHii - BKIFOUAET YTCHUE 6
Meton pazaeneHus KOHCIIEKTA JICKITUH, Mpo(dhecCHOHaTBLHOM
MIEPEMEHHBIX pelieHus JUTEpaTyphl, NIEPUOAUUECKUX U3TaHUH.
CMEIIaHHOM 3ajauu s [ToaroToBKa K MpakTUYECKOMY 3aHSTHIO.
ypaBHEHUS KoJeOaHui [ToaroToBKa K KOJUIOKBHYMY IO BCEM

CTPYHBL. BOIIpOCaM pazjena.

Pasznen 4. 4.1 [IpopaboTka JeKIni - BKIIOYAET YTCHUE 6
CwmemanHast KpaeBas KOHCIIEKTA JICKITUH, TIPo(hecCuoOHaTbHOM

3aaua TUIS JIUTEpaTyphl, NIEPUOANUECKUX U3TaHUH.
HEOJHOPOJHOTO YPaBHEHUS

KoJieOaHUH CTPYHBI. 3a1aqa

I'ypca s nuHEWHOTrO

HEOIHOPOJAHOTO

runepOoINIecKOro

ypaBHEHHUS.

Pasznen 5. 51 [IpopaboTka JeKIni - BKIIOYAET YTCHUE 4
VYpaBuenue ['ensmrosbsua c KOHCIIEKTA JICKIIUH, TIPOo(hecCHOHATbHOM
MOCTOSTHHBIMU JIUTEpaTyphl, NIEPUOANUECKUX U3TaHUH.
kod(dureHTamu. [ToaroToBKa K MPaKTUYECKOMY 3aHSTHIO.
YpaBHeHue [Ipemunrepa

OJTHOMEPHOTO OCLMJLIATOPA.

Pa3nen 6. 6.1 | [loaroroBka K KOJJIOKBUYMY IO BCEM 6
ITocTanoBka KpaeBbIX BOIIpOCaM pasJena.

3aja4 Ul ypaBHEHHUS PacuetHo-rpaduueckue padots (PI'P)
TEIUIONPOBOJHOCTH. [ToaroroBka K NpakTU4ECKOMY 3aHATHIO.

[IpuHIMT MakcuMyma amst
ypaBHEHUS
TEIJIONMPOBOJHOCTH.
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1. Pazpnen 7. 7.1 | IloaroroBka K MpaKTUYECKOMY 3aHSITHIO.
Pewmenne mnepBoil kpaeBou [ToaroroBka Kk KOJUIOKBUYMY 110 BCEM 8
3a1aud Ui OJHOPOJHOIO BOIIPOCAM paszela.
ypaBHEHUs Pacuerno-rpadpuueckue padots (PI'P)
TEIIONPOBOJHOCTH [ToaroToBka K TECTUPOBAHHUIO
METO/I0M pazneneHus
[IEPEMEHHBIX.
8. Paznen 8. 8.1 | PacuerHo-rpadpuueckue padbotsr (PI'P) 6
ITocranoBka KpPaeBbIX [ToaroroBka Kk TECTUPOBAHUIO
3a1a4 JUISt
T depeHInanbHbIX
YpaBHEHUH B  YaCTHBIX
MIPOU3BOIHBIX BTOPOTO
MOPSIIKA  AIUIUIITUYECKOTO
tuna. Pemenue 3amaum
Hupuxne B Kpyre mis
ypaBHeHus Jlamnaca.
HToro yacoB B 5 cemecTpe: 52
Bcero uacos: 52
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S. IHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIINUXCS IO JACHUILJIMHE

5.1. MeToauueckue YKa3aHud 1Jisl MOATrOTOBKH oﬁyqamumxca K JICKIIMOHHBIM 3aHATUAM

JIeKIMUCOCTABIISIIOT OCHOBY TEOPETUYECKOrOo OOyUEHHUsI W JIal0T CHUCTEMAaTHU3UPOBAHHBIC
OCHOBBI HAYYHBIX 3HAHUN MO AMCIUIUIMHE, PACKPBIBAIOT COCTOSIHUE M TEPCIEKTUBBI Pa3BUTH
COOTBETCTBYIOIIEH 00JacTH HAayKd, KOHIICHTPUPYIOT BHHUMaHHE OOydaroIuxcs Ha HauOosee
CJIOKHBIX M Y3JIOBBIX BOIPOCAX, CTUMYJIMPYIOT UX aKTHUBHYIO IMO3HABATEJBHYIO JIESITEIBHOCTh U
CIOCOOCTBYIOT (DOPMHPOBAHHIO TBOPUYECKOTO MBIIIICHHSL.

Benymum meTogoM B JIEKIIMM BBICTYMAET YCTHOE H3JI0KEHHE Y4eOHOTO Marepuala,
COTIPOBOXKIAIOIIEECS UCII0JIH30BAHNE MYJITUME/INA alapaTyphl.

Jlexmus sBasieTcst HCX0AHOM (hOpMOI BCero ydeOHOTO mpoliecca, UrpacT HAIPaBIISIONTYIO
Y OPraHU3YIOUIYI0 POJb B CAMOCTOSITEILHOM M3YYEHUHU TMpenMera. BakHelias pojb JEKIHMH
3aKJII0YAETCS B TUYHOM BO3JCHCTBUU JIEKTOPA HA ayIUTOPHIO.

OcHOBHas TUAKTUYECKAs II€JIb JIEKIMH - 00ecreueHrne OPUEHTHPOBOYHOU OCHOBBI JISI
JTaTBHEHIIETO YCBOCHUS yueOHOTO MaTepuana. [loctpoenne JeKiuii mo TUCIUIITHHE «Y paBHEHUS
MaTeMaTHYeCKON (DM3UKM» OCYIICCTBISCTCS Ha OCHOBE NMPUHIMIIOB HAYYHOCTH (Ipeirmosiaraer
BOCIIUTAHHE TUATIEKTUUECKOTO TIOIX0/1a K M3ydaeMbIM MPEMETaM U SBJICHUSIM, THATEKTUIECKOTO
MBITIUICHHSI, (OPMUPOBAHUE TPABMIHHBIX MPEICTABICHUN, HAYYHBIX MOHATHH W YMEHUS TOYHO
BBIPA3UTh UX B OTIPENICTICHUSX U TEPMHUHAX, TIPUHSITHIX B HAYKE)

Ha nmekmusix pacKpbIBalOTCSI OCHOBHBIE TEOPETUUYECKHE ACTIEKTHI, TPUBOJATCS MPUMEPHI
peaM3aluy Ha MPaKkTUKE, OCBEIIAeTCA JOCTUTHYTHIN ypoBEeHb (GOpMalIU3allK JESTEIbHOCTU 110
aBTOMAaTHU3AIMH MTPOLIECCOB.

Crnenududyeckoi 4epTod HM3YyUEHHs] JaHHOTO Kypca SIBJISETCS TO, YTO HPHOOpETCHHE
YMEHHH W HaBBIKOB pabOThl HEBO3MOXXHO 0€3 CHCTEMaTH4YeCKOW TPEHUPOBKH, KOTOpas
OCYILIECTBJISICTCS Ha MPAKTUYECKUX 3aHATHUSAX.

OcHOBHOE BHHMMaHuE€ B JIEKIIMM COCPEIOTaYMBAETCs Ha TJIyOOKOM, BCECTOPOHHEM
PacKpbITUU TJIABHBIX, Y3JIOBBIX, HauOoJiee TPYAHBIX BOMPOCOB TEMBI. YK€ HAa HAYaJbHOM JTare
MOATOTOBKH JICKLIUU PELIAETCsI BOMPOC O COOTHOIIEHUH MAaTepHAIOB YUeOHUKA U JCKIUH.

Jis toro 4rtoObl Jekuusa sl oOyyaromierocsi Oblla NPOAYKTUBHOW, K HeW Halo
roroBuThCs. [10roTOBKA K JIGKIIMU 3aKIIIOUAETCS B CIEAYIOLIEM:

- Y3HaTh TeMY JIEKIMH (110 TEMAaTUYECKOMY IIaHy, 10 UHPOPMAIUH JIEKTOpa),
- IPOYHUTATh YUYCOHBI MaTeprai Mo yueOHUKY U yIeOHBIM TTOCOOUSIM,

- YSICHUTbh MECTO M3y4aeMOi TeMbl B CBOEH MpoecCUOHATBLHOM MOATOTOBKE,
- BBIIIUCATh OCHOBHBIC TEPMUHBI,

- OTBETUTH Ha KOHTPOJIBbHBIE BOIPOCHI 110 TEME JIEKIIUH,

- YSICHUTb, KaKue y4eOHBIC SJIEMEHThI OCTaIUCh HESICHBIMH,

- 3aIIMCaTh BOMPOCHI, KOTOPBIE MOKHO 33JaTh JIEKTOPY HA JICKIIHH.

B xon1e neKuoHHbIX 3aHATHI 00yYaOTUICs JOJHKEH BECTH KOHCIIEKTUPOBAHHUE Y4EOHOTO
Matepuana. OOpamaTh BHUMaHUE HAa KaTeropuu, (GOPMYITUPOBKH, PACKPHIBAIOIIUE COACpKAHHE
T€X WJIA HHBIX SIBJICHUH M MPOLECCOB, HAyYHbIE BBIBOJABI U MPAKTUYECKHE PEKOMEHJAIUHU,
MOJIOKUTETFHBIN OMBIT B OPaTOPCKOM HCKycCTBE. JKenaTenbHO OCTaBUTh B pab0OYMX KOHCIIEKTaX
0JI5, HA KOTOPBIX J€IaTh MOMETKH U3 PEKOMEH/I0BAHHOM JIMTEPaTyphl, TOMOJHIIOUME MaTepra
MPOCTYIIAHHOW JIGKIIUHM, a TaKXke TMOJUYEepPKUBAIONINE OCOOYyI0 Ba)XHOCTh TEX WM HHBIX
TEOPETUUECKUX TOJIOKEHUM. 3aZaBaTh NPENOJaBaTEN0 YTOUHSIOUIME BOMIPOCHI C IENbIO
YSICHEHUSI TEOPETUUECKUX MOJIOKEHUM, pa3pelieHus] CHOPHBIX CUTYAlIHil.

VYkazaHus mo KOHCIICKTHPOBAHUTO JICKITHM:
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- HE HY)KHO CTapaThCsl 3aIMcaTh BECh MaTepHall, 03BY4E€HHbIN npernoaasarenem. Kax
IIPaBUJIO, JIEKTOPOM JIETIAIOTCS aKLEHThI Ha KJIFOYEBBIX MOMEHTAX JIEKIIMH JUIsl HayaJla
KOHCIIEKTHPOBAHHS;

- KOHCIICKTUPOBAHHC HCO6XOIII/IMO Ha4YMHATh IIOCJIC OTJIAIICHUEM I'JIaBHOM MBICIIH
JICKTOpPOM, II€PEea HAYaJIOM €€ KOMMCHTUPOBAHU A,

- BBIJICJICHUE TJIABHBIX MBICIICH B KOHCIIEKTE JPYTUM I[BETOM IIE€JIECO0OpPa3HO
MMPOU3BOJAUTL BHC JICKIIMHU C LCJIBIO COKPAIICHNA BPEMCHHU Ha KOHCIICKTUPOBAHUC HA
CaMOM JICKIIHH;

- IPUMEHEHUE COKPAILIEHUI TPUBETCTBYETCS;
- HY’)KHO U30erarhb JUIMHHBIX U CJIOKHBIX PACCYKICHUI;

- JIOCJIOBHO€ KOHCTIEKTUPOBAaHUE OTHUMAET MHOTO BPEMEHH, IIOATOMY HEOOXO0AMMO
omycKath (pa3bl, HUMEIONINE BTOPOCTEIICHHOE 3HAUEHUE;

- €CJIM B JICKIIMU BCTPCHAIOTCA HCU3BCCTHBIC TCPMUHEI, JIYUYIIC BCCTO OTMETUTD HA MOJIAX
X CyHI€CTBOBAHUEC, OCTaAaBUTh MECTO IJIA UX IMOSACHCHHA U B KOHIIC JICKIIUU 3a/1aTh
YTOUHSIFOIIUH BOIIPOC JIEKTOPY.

KOHCHGKTI/IpOBaHI/Ie N pCUCH3UPOBAHUEC, TAKUM 06p330M, OTO MPOLECC BBIACICHHUA OCHOBHBIX
MBICJICH TEKCTa, €r0 OCMBICIICHHUS U OIICHKU CoJepIKaIeiicss B HeM nHpopMaiuu. JlaHHbIH BT
y4eOHOU pabOTHI ABJSETCS BUIOM UHANBUIYaTbHONW CAMOCTOSTEIbHON PabOTHI
o0ydJaromerocs.

5.2. Meroanuyeckue yKa3aHus JJisl NOATOTOBKH 00y4alOIIUXCHA K JJa0OPATOPHBIM 3aHATHAM
(He MpexyCMOTPEHO)

5.3. Meroanueckue yKkazaHus JJisl MOATOTOBKH 00yYAKOIMIMXCS K MPAKTHYECKUM 3aHATHIM

B mpouecce IMOAIrOTOBKUM MW IIPOBCACHUA IMPAKTHYCCKUX 3aHATHH O6y‘IaIOHII/IeC$I
3aKpCIUIAKOT IMOJIYUCHHBIC paHCE TCOPCTUUCCKUE 3HAHUS, npno6peTa}0T HaBBIKM HX
IMPAKTUYICCKOI'0O IIPUMCHCHUS, OIIBIT paHHOHaHBHOﬁ OpraHu3alnnuun yqe6H0171 pa6OTBI, TOTOBATCA K
caadyc 3K3aMCHa.

HOCKOHLKy AKTHBHOCTb Ha MMPAKTHUYICCKUX 3aHATUAX SABJIACTCA npeaMEcTOM
BHYTPUCEMECCTPOBOI'O KOHTPOJISI €TI0 MPOABUIKCHUA B OCBOCHHH KYypCa, IIOATOTOBKA K TAKHM
3aHATUAM Tpe6yeT OTBCTCTBCHHOT'O OTHOIIICHU .

HpI/I MOATOTOBKEC K 3aHATUIO B IICPBYIO OUYCPCIAb MNOJDKHBI HMCIIOJB30BATH MaTCpHal
JIEKIIUM | COOTBCTCTBYHOIIIUX  JIMTCPATYPHBIX HCTOYHHUKOB. CaMOKOHTpOJ'IB KadycCTBa
MNOATOTOBKHU K KaXAOMY 3aHATUIO OCYHICCTBJIAIOT, IMPOBCPAA CBOU 3HAHUA W OTBCYAsA HaA
BOIIPOCHI JIs1 CaMOITPOBEPKU 10 COOTBGTCTBYI'OH.Ieﬁ TEMC.

Bxonnoii KOHTPOJIb  OCYHICCTBIIACTCA  MPCIIOAABATCIIEM B  BHUAC THPOBCPKU U
aKTyalindaluunu 3HaHUM 06y‘laIOI_I_II/IXC$I oo COOTBCTCTBYIOH.ICFI TEMCE.
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BpIXOJHOW KOHTPOJIb OCYHIECTBIISIETCA NPENOJABATEIEM NPOBEPKOM KayecTBa U
IIOJTHOTHI BBIIIOJTHCHUA 3aJaHUs.

[ToAroTOoBKY K MNPakTHUECKOMY 3aHATHIO KaXIblii OOyYaloUIMiics JOJDKEH HayaTh C
O3HAKOMJIEHUSI C IIJJAHOM [PAKTUYECKOIO 3aHSATHs,, KOTOPBIM OTpakaeT CoJAEp)KaHHE
MpeI0KEHHONW TeMbl. TiiareapbHOe MPOayMbIBaHUE M U3YYEHHE BOIIPOCOB IJIaHA OCHOBBIBAETCS
Ha TPOpabOTKE TEKYyLIEro MaTepHuaia, a 3aTeM H3ydeHHE O0s3aTelIbHOW U JONOIHUTEIHHOU
JIUTEpaTyphl, PEKOMEHIOBAHHOM K JaHHOU TEME.

Bce HOBBIE MOHATHS MO0 M3y4aeMO#l TeMe HEOOXOJWMO BBIYYHTh HAaM3yCTh M BHECTH B
rioccapuil, KOTOpbIN 11eJ1ecO00pa3HO BECTH C CaMOro Hayajla u3ydeHus Kypca. Pe3ynpraT Takoi
paboThl JIOJDKEH TPOSBUTBCA B CIHOCOOHOCTH OOYdaroIerocss CBOOOAHO OTBETUTh Ha
TEOPETUYECKUE BOIPOCHI, €r0 BBICTYIIJICHUH U YYAaCTHH B KOJUIEKTUBHOM OOCYXJIEHHUU BOIPOCOB
M3y4aeMOM TeMbl, IPAaBUILHOM BBIIIOJHEHUH MTPAKTUYECKUX 3aJaHUMH.

[Ipennaraercs cienyromias onopHas cxeMa MOJArOTOBKU K MPAKTUUECKUM 3aHATHSIM.

1. O3HakoMJIEHHE C TEMOM MPaKTUYECKOTO 3aHATUSA. BrijeneHue riaBHOro (OCHOBHOM
TEMbI) U BTOPOCTETIEHHOTO (I10/1pa3/ielibl, YaCTHbIE BOTIPOCHI TEMBI).

2. OcBo€HME TEOPETHUYECKOrO MaTepuasia o TeME C ONOpPOH Ha JEKIMOHHBIN Marepual,
yueOHUK U Apyrue ydeOHble pecypcbl. CaMonpoBepKa: OCTaHOBKA BOINPOCOB, 3aTParvBarOLINX
OCHOBHbBIE TEPMUHBI, OMIPENIETICHUS U MOJIOKEHUS IO TEME, U OTBETHI Ha HUX.

3. BrimonHeHue mnpakTHUeckoro 3anaHuss. OOHapyXeHHE OCHOBHBIX TpPYAHOCTEH, HX
pelleHre ¢ TIOMOIIbIO JOTOJHUTENIBHBIX HWHTEIUIEKTYalIbHBIX YCHWJIMH W/MIW TOAKIIOYEHUS
JOTIOTHUTEIbHBIX HICTOYHUKOB HH(OpMALIUH.

4. PemeHue TUMOBBIX 3aJJaHUM pacueTHO-TpapruecKoil paboThI.

OOyuarommiicsi MPH MOJATOTOBKE K MPAKTUYECKOMY 3aHSATHIO MOKET KOHCYJIbTHPOBATHCS
C TpemojaBaTeieM W IONy4YaTh OT HEro HABOJAIIME pa3bsCHEHWS, 3aJaHusl s
CaMOCTOSITEIHHOU PaOOTHI.

Jlunaktuueckue 1[eNu MPAaKTUYECKOTo  3aHSTUA: YIayOleHue, CHCTeMaTu3alus |
3aKperieHre 3HaHWM, MpEeBpallleHue X B YOeXJCeHHs; MPOBEpKa 3HAHUW; MPUBUTUE YMEHHH U
HABBIKOB CAaMOCTOSITEJIbHOM PabOThI C KHUTOM; Pa3BUTHE KYJIbTYphl pedH, (OPMUPOBAHUE YMECHHUS
apryMEeHTHPOBAHO OTCTAaWBATh CBOIO TOUKY 3pEHUS, OTBEYaTh HAa BOIMPOCHI CIyIIaTesei; yMeHue
CIIyILIaTh JPYTUX, 337aBaTh BOIIPOCHI.

3amaun:  CTUMYJIUpPOBATh  PEryAspHOE  U3yuyeHUE  MPOrpaMMHOIO  MaTepuana,
MEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHHS, MOJTYYEHHbIE Ha YpOKE M BO BpPEMSI CaMOCTOSTEIbHOU
paboTel; oboramare 3HAHUAMH Onarojapsi BHICTYIUICHUSM TOBApHIIEH M y4UTeNs Ha 3aHATHUH,
KOPPEKTUPOBATh paHEe MOTyYCHHbIC 3HAHUSI.

CDYHKI_[I/II/I MMPAKTUYCCKOI'0 3aHATHA:

'y‘{e6Ha$I (er'Iy6J'IeHI/Ie, KOHKpETU3anus, CUCTEMAaTnu3alluo 3HaHPII>i, YCBOCHHBIX BO BpEMA
3aHATUH U B Impornecce CaMOCTOSATEIbHOM MOATOTOBKH K CeMI/IHap}I);

- pas3BuBaroIas (pa3BUTHE JIOTUYECKOTO MBILIUICHUS y4alluXcs OOyJaromuxcs,
npuoOpeTeHue HMH yMeHUil paboTaTh C pa3IMYHBIMU JIUTEPATypHBIMH HCTOYHUKAMH,
(dbopMupoBaHHE YMEHHMI U HABBIKOB aHaNN3a (haKTOB, SBJICHUH, TPOOIEM U T.11.);

- BOCHHUTATCIIbHAaA (BOCHI/ITaHI/IC OTBCTCTBCHHOCTH, pa6OTOCHOCO6HOCTI/I, BOCIIMTaHHUC
KYJIbTYPbI 06IJ_ICHI/I}I U MBINUJICHUA, IPUBHUTHC UHTCPCCAa K U3YUCHUIO NPCIMCTA, (I)OpMI/IpOBaHI/Ie
HOTpe6HOCTI/I palroOHAJIM3allu )51 y‘-IC6HO-H03HaBaTeJIBHOI7I ACATCIIBHOCTU W OpraHUu3alvun

nocyra)
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- JIMarHOCTHYECKas -KOPPEKLHMOHHYIO M KOHTPOJIMPYIOUIYIO (KOHTPOJb 3a KaueCTBOM
YCBOCHHS OOYydJalOUIMMHCA Y4eOHOTO MarepHaia, BBISIBICHHE HMPOOEIOB B €ro YCBOCHHHM U UX
IIPE0JI0JICHU)

- OpraHu3aius CaMOCTOSTEIbHOW pabOThl OOYYaIOMIUXCS COACPKUT OOBICHEHUE
COACpKaHnA 3aJaqyru, MCTOJUKH €TI0 BBIIIOJHCHUA, KPATKYI0 AHHOTAOHWIO PEKOMCHIOBAHHBLIX
NCTOYHHUKOB I/IH(l)OpMaIII/II/I, MMPCAJIOKCHUS 110 BBIITIOJIHCHHUIO MHAUBHUAYAJIbHBIX 3aI[aHI/II7L

5.4 MeTonuueckne yKa3aHus 10 CaMOCTOSITeJIbHOI padoTe 00y4arommxcst

CamocrosiTenpHass ~ paboTa  OOyYarOIIUXCsl — MPEAIoJiaraeT  pas3iuyHblie  (HOPMBI
WHJIMBUIYAIBHOW Y4EOHOUM MESITENIbHOCTH: KOHCIIEKTHPOBAHUE HAYyYHOW JUTEpaTyphl, cOOp u
aHaJlM3 mIpakThueckoro martepuaia B CMU, mpoekTupoBaHME, BBIIOJHEHHE TEMATUYECKUX H
TBOPUYECKUX 3aaHUi U mp. Beibop ¢opM u BUAOB caMOCTOSATENBHONW pPAabOTHI OIpenessieTcs
WHIUBUAYAIbHO-TUYHOCTHBIM  TOJXOJOM K OOyYeHHI0O COBMECTHO IpEnojaBareieM |
oOyuarouumcsi. @opMbl TEKYLIEro KOHTPOJSI YCHEBAEMOCTH W IPOMEXKYTOYHOW aTTecTaluu
00yJaronuxcs.

Conepxkanrie BHEAyAUTOPHON CaMOCTOSTEIBLHON pabOTHl O0O0yJaIONMUXCS MO AUCITUTIINHE
«YpaBHEHHUSI MaTeMaTUYECKON (PU3UKHU» BKITFOYAET B CEOsI pa3IMUHbIC BUBI IEATEILHOCTH:

* yTeHHe TekcTa (yueOHMKa, IepBOUCTOYHUKA, JOTIOJHUTEILHON TUTEPaTyphl);

* COCTaBJIEHHUE IUIaHA TEKCTa;

* KOHCIEKTUPOBAHUE TEKCTa;

* paboTa co clIoBapsIMHU U CITPABOYHUKAMU;

* 03HAaKOMJICHHE C HOPMATHUBHBIMU JOKYMEHTaMU;

* uHccienoBaTeNbecKasi paboTa;

* HCIIOJIb30BAHUE ayJHO- U BUJCO3AINCH;

* paboTa ¢ INEKTPOHHBIMH HH(POPMAIIMOHHBIMHU PECYpPCaAMH;

* BBINIOJHEHUE TECTOBBIX 3a/IaHUN;

* OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

* aHHOTHpOBaHHE, peepupoBaHUe, peLlEH3UPOBAHNE TEKCTA;

* COCTaBJIEHUE TIoccapus win oubnuorpaduu o KOHKPETHOU TEME;

* pelleHue 3a7a4d U YIpaKHEHUH.

Pabora ¢ iuTepaTypHBIMH HCTOYHUKAMH U HHTEPHET pecypcaMu

B mpouecce moAroToBKM K MPAKTUYECKUM 3aHIATHUSIM, OOy4arolmMMcs HeoOX0IuMOo
obpatuth 0co00e BHUMAaHHE HAa CAMOCTOSTEIbHOE H3YyYeHHE PEKOMEHIOBAHHON y4eOHO-
METOUYECKOM (a TaKKe HaAy4YHOU U MOMYJISIPHON ) JTUTEepaTypHl.

CamocTtosarenbHas padoTa ¢ yueOHUKaMH, Y4eOHBIMU MOCOOMSIMU, HAyYHOU, CIIPaBOYHOM
U TOMyJISpHOW JUTEpaTypod, MaTrepualaMu NEpUOAMYECKUX W3naHuil u MHTepHeTa SBIseTCS
HaubOomee A3pPEeKTUBHBIM METOJIOM MOJTyYSHHs 3HAHUM, MO3BOJISET 3HAYUTEIFHO aKTUBU3UPOBATD
mpouecc oBjaaeHus HHpopmanmen, crocoOcTByeT OoJiee IIyOOKOMY YCBOCHHIO HM3y4aeMOIO
MaTepuaia, opMHUpYeT y 00ydarolIMXCsl CBO€ OTHOIIEHHE K KOHKPETHOH mpobiieme.

bonee riyOokoMy pacKpbITHIO BONPOCOB CHOCOOCTBYET 3HAKOMCTBO C JOMOJHHUTEIBHOM
JUTEPATypPOM, PEKOMEHI0BAHHOM NPENOIABATENIEM 10 KaXKA0M TEME MPAKTUYECKOTO 3aHATHUS, YTO
MO3BOJISIET OOYYaromMMCST TPOSBUTH CBOIO HWHIMBHUIYaJbHOCTH B paMKaxX BBICTYIUICHUS Ha
JAHHBIX 3aHATHIX, BBISIBUTH IIUPOKUN CIIEKTP MHEHUI 10 U3y4aeMoi mpobieme.

HpOMe)KyTO'-lHaﬂ aTrrecranus

Ilo wuToram CeMCCTpa MPOBOJUTCA 3SK3aMCH. HpI/I INOATOTOBKE K CAa4Y€ OJK3aMCHa
PECKOMCHAYCTCA MOJB30BATHCA MATCPpUATIAMU JICKIIUHW U MTPAKTUYCCKUX SaHHTHﬁ, U MaTcpuaiaMu,
HU3YUYCHHBIMHA B XOIC TeKymeﬁ CaMOCTOSATEIbHOM pa6OTBI.

OK3aMeH IMpOBOAUTCA B yCTHOﬁ WJIH IMCbMEHHOM (popMe.
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6. OBPA3OBATEJIBHBIE TEXHOJIOT' N

Ne i/ Buasbl yue6Hoii padoThI Oo0pa3zoBare/ibHbIE TEXHOJIOTHHU Bcero
4acoB
1 2 3 4
Cemectp 5
1 Jlexyus 1.Knaccupukarus Jlexuus — unopmanus. [Ipesenrauus | 4
maddepeHnnanbHbIX ypaBHEHUH B
YaCTHBIX MPOU3BOIHBIX BTOPOTO
MopsiIKa ¢ ABYMS HE3aBHCUMBIMU
MepEeMEHHBIMH.
2 Ilpakmuueckoe 3auamue 1. VYuebHo-HuccaenoBarensckast — pabora | 6
Kanonnueckuii Bujg oOyuaroruxcsi. Perenue 3amad.
g depeHnnaIbHbIX YpaBHEHUI B
YaCTHBIX MPOU3BOIHBIX BTOPOTO
MopsiIKa ¢ ABYMSI HE3aBHCUMBIMHU
MepEeMEHHBIMH.
3 Ilpakmuueckoe 3anamue 2. VYdeOHO-HMCccaenoBarenbckast — pabota | 6
3anava Ko ns ypaBHEHHS oOyyvaroruxcsi. Permenue 3amad.
KoJIeOaHUH CTPYHBI
4 Ilpakmuuecxoe 3auamue 3. VYuebHO-HUCcTenoBaTeNbCKass  paboTa | 2
OO6mras mepBast KpaeBas 3a7a4a uisi | oOyuaromuxcs. Pemenue 3amay.
HEOJTHOPOJHOTO YpaBHEHUS
KOJIeOaHUM CTPYHBI.
Hroro yacoB B 5 cemecTpe: 18
Bcero: 18
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7. YYEBHO-METOJUYECKOE 1 MHWH®OPMAILMWOHHOE OBECIIEYEHHUE
JUCIHUIIVIMHBI

7.1. IlepeyeHb OCHOBHOI U 1OTOJHUTEJIbHON y4eOHOM JIUTepaTypbl
OcHoBHas1 JIMTEpaTypa

1. YucneHHbIe METOIBI B YPAaBHEHUSX MaTeMaTHIeCKOl (GU3UKH : yaeOHOe mocooue / M.
I'. Ilepcosa, 0. I". Conogeituunk, J. B. Barun [u np.]. — HoBocubupck : HoBocubupckuit
rOCyJIapCTBEHHBIN TexHn4eckuii yauBepeutet, 2016. — 60 ¢. — ISBN 978-5-7782-2971-6. —
Texct : anextponnsii // L{udposoii oopazosarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91581.html. — Pexxum moctymna: 1is aBTOpU3UP. MOJIB30BATEINCH

2. llepbakona, FO. B. YpaBuenust marematrueckoi pusuku : yuebHoe nocooue / 10. B.
[lep6akoBa, M. A. MuxanbkoB. — 2-¢ u3a1. — CaparoB : Hayunas kaura, 2019. — 159 c. —
ISBN 978-5-9758-1795-2. — Texkct : anexktponnslii // Lndposoit o6pazoBarenbHsiii pecypc [IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/81065.html. — Pexum pocrtyma: mist
aBTOPH3HUP. MOJIb30BATENIEH

3. JIoTOTHATENbHBIC TJIaBBl MATEMAaTHUECKOTO aHATN3a. Y PaBHEHUSI MATEMaTHIECKON
¢uzuku : yuebHoe nocodbue / JI. A. baganuna, H. B. Canunze, A. JI. Tpeckynos, I'. B.
Sxynuna. — Cankt-IlerepOypr : Canxt-IlerepOyprekuii rocy1apcTBEHHbINH apXUTEKTYpPHO-
cTpouTenbHbI yHEBepcuTeT, OBC ACB, 2017. — 189 ¢. — ISBN 978-5-9227-0777-0. — Tekcr
: anexkTpoHHbIH // Lludposoii o6pazoatenbHbll pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/80746.html. — Pexwum moctymna: s aBTOpU3UP. MOJIb30BaTENCH

4. AnameeBa, E. A. YpaBHeHust maTeMaTtnueckor ¢pu3uku : yueOHOe mocodue / E. A.
AnameeBa. — Camapa : [IoBOJKCKHN FOCYIapCTBEHHBI YHUBEPCUTET TEIEKOMMYHUKAIIUN U
napopmartuku, 2016. — 162 c. — Texkcr : anexTponnsii // [{ludposoit oOpazoBaTenbHBIN pecype
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/71896.html. — Pexxum moctyma: mist
ABTOPU3UP. TI0JIb30BATENCH

5. [Inuayrun, b. 10. YpaBaeHus matematudeckoi ¢puszuku : Kypc jgeknuii / b. FO.
[Tnuyrun, A. H. [Tnuyruna. — Omck : OMCKH rocyAapCTBEHHbBIN YHUBEpPCUTET UM. ©.M.
Hoctoesckoro, 2016. — 180 ¢. — ISBN 978-5-7779-1976-2. — TekcT : 37IeKTpOHHBIN //
udposoii obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/59669.html . — Pexkum mocrtyma: ajis aBTOpHU3Hp. MOJIb30BaTENCH

6. JlononHuTENbHBIE TJIaBbl MATEMAaTUYECKOTO aHAIN3a. Y paBHEHHS MaTeMaTHYEeCKOM
¢usuku : yue6Hoe nocobue / JI. A. bananuna, H. B. Ceanunze, A. JI. Tpeckynos, I'. B.
Sxynuna. — Cankt-IletepOypr : Cankr-IlerepOyprekuii rocy1apcTBEHHbBIN apXUTEKTYPHO-
cTpouTtenbHblil yauBepeuteT, ObC ACB, 2017. — 189 ¢. — ISBN 978-5-9227-0777-0. — Tekcr
: anexTpoHHblii // Ludposoit oOpazosarensHbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/80746.html. — Pexxum moctyma: 1is aBTOPU3UP. MOJIB30BATENCH

7. llepb6akosa, FO. B. YpaBuenust Marematrueckoit pusuku : yuebHoe nocodue / 10. B.
[lepbakoBa, M. A. MuxanbkoB. — 2-¢ uzzl. — CapatoB : Hayunas kuura, 2019. — 159 ¢. —
ISBN 978-5-9758-1795-2. — TexkcT : anexktponHsli // Lndposoit o6pazosarensHblif pecypc [IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/81065.html. — Pexxum mgoctyma: mis
aBTOPH3HP. MOJIb30BaTeNIEH

8. Ilnuyrun, b. }O. YpaBHeHnus maremarnueckoit gpusuku : kypc gexuuii / b. O.
ITnayrun, A. H. IInuyrusa. — Owmck : OMCKHi rocy1apCcTBEHHbIN yHUBEpCUTET UM. .M.
Hoctoesckoro, 2016. — 180 ¢. — ISBN 978-5-7779-1976-2. — TekcT : 31eKTpOHHBIH //
udposoii oopazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/59669.html. — Pesxxum mocrtyna: ais aBTopusmp. Moib3oBaTeNe

JlonoJiHuTeIbHAS JIUTEPaTypa

1. Kynuxkos, I'. M. Meton ®@ypbe B ypaBHEHUAX MaTeMaTU4ecKoi GU3MKU : yueOHOe
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noco6ue / I'. M. Kynukos, A. J[. Haxman. — Caparos :Aii [Iu Op Menua, 2018. — 91 ¢c. —
ISBN 978-5-4486-0196-5. — TexkcT : anexkrponnslii // Lndposoit o6pazoBarenshsiii pecypc [IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/71568.html. — Pexwum noctyna: mis

ABTOPHU3UP. NIOJIb30BATENEH

2. Kynuxkos, I'. M. Meton @ypbe B ypaBHEHHAX MaTeMaTU4ecKor GU3UKU : ydyeOHOe
nocobue / I'. M. Kynukos, A. JI. Haxman. — Caparos :Aii [Iu Op Menua, 2018. — 91 ¢c. —
ISBN 978-5-4486-0196-5. — Texkct : anexrponHslii / LHndposoii o6pazoBarenshsbiii pecypc [IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/71568.html. — Pexwum noctyna: mis

aBTOPU3HUP. NOJIb30BATENIEH

3. Anameea, E. A. YpaBHenus matemaruueckoit pusuku : yaeOHoe mocodue / E. A.
AnameeBa. — Camapa : [ToBosKCKuil rocyAapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHUKALIUN U
nnpopmarukn, 2016. — 162 ¢. — Tekct : anekrponHbi // LludpoBoit 00pa3oBaTeIbHBIN pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/71896.html. — Pexxum moctyma: st

aBTOPH3HUP. MOJIb30BATENIEH

7.2 UnTepHeT-pecypchl, CIPABOYHbIE CHCTEMbI

1.000 «Aii [Tu Dp Menunay.

7.3.

NHpopmanroHHbIe TEXHOJIOTHH, THIEH3UOHHOE IIPOrPaMMHOe o0ecreyeHmne

JIuneH3noHHOe MPpOorpaMMHoOe odecrieyeHue

PexBU3NTHI JIUII€H3HIT/ IOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

Nnentuduxarop noanmucunka: 1203743421
Cpoxk geitctBust: 30.06.2022
(TIpoIeHHE TIOITUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenennst 00 OpenOftice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyHas

Antusupyc Dr.Web Desktop Security Suite

JIutieH3noHHBIN cepTH(UKAT
Ceputiinbiii Ne JKS4-D2UT-L4CG-S5CN
Cpok nerictBus: ¢ 20.10.2022 no 22.10.2023

AbbyyFineReader 12

['oc.koHTpakT Ne

0379100003114000006 54609 ot 25.02.2014
JIutieH3MOHHBIN cepTH(UKAT JTS
KOMMEPYECKHUX ILIeJIeH

[udposoii oOpa3oBaTenbHBIN pecype
IPRsmart

Jlunensuonnsiii qorosop Ne 8117/21 ot
01.07.2022 r.
Cpox aevictBust: ¢ 01.07.2022 no 01.07.2023

Becrarnoe I1O:SumatraPDF, 7-Zip.
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8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
8.1. TpeGoBanus k ayTUTOPUAM (MOMELIEHUSIM, MeCTaM) /1Jisl POBeIeHUs 3aHATHI

HaumenoBanue
cnenaJbLHBIX*
noMeleHuii u
noMemeHui nJjs
CaMoOCTOATEIbHOM
padoThI

OcHalleHHOCTH ClelUAIbHBIX IOMellleHHil U IIOMeIleHUu 1J1s1
€CaMOCTOATEJIbHOI padoThI

VYuebHast ayauTopust st
MPOBEJICHUS 3aHATUI
JIEKLIMOHHOTO THUIIA.

Crienmanu3upoBaHHas MeOEIb:

Kadenpa nacronpnas - 1uit., maptel - 31T, CTyabs - S410T.,
J0cKa MeJoBas - 11rT.

Habop nemoHcTpaninoHHOro 000py10BaHus U Y4eOHO-HATJISAHBIX
noco6uii, odecrneunBaronX TEeMaTUYECKUE WITIOCTPALIUU:
[Ipoextop — 1 .

DKpaH pyJIOHHBIA HACTEHHBIN — 1 MIT.

Hoyr6yk — 1 mit.

VYyeOHas ayquTOpus AJs
MPOBEICHUS 3aHATUI
CEMHUHApPCKOIo TUIIA,
KypCOBOTO
MPOEKTUPOBAHUS
(BBIMOJHEHNE KYPCOBBIX
paboT), TPYNIOBBIX U
MHIUBUAYaAIbHBIX
KOHCYJbTAIMH, TEKYIIETO
KOHTPOJIS U
MPOMEKYTOUHOI
aTTecTaluu

Crienmanu3upoBaHHasi MeOeIb:

Kadenpa nacronbnas - 1mr., naptsl - 15mrT., cTynbs - 40mrT.,
JIOCKa - 2IIIT., CTOJI IPEToAaBaTeIbCKUI - 21T., IKa() KHUKHBIA C
nosikamu - 1., mkad aByxaBepHsbIit - 1mt., 1a6. cTou - 1mr.
Texnuyeckue cpeacTBa 00y4eHus, CayKaiiue as
npeaocTaBlieHus yaeOHOH nH(pOpMaIUK OOJIBITION ayAUTOPHH:
Hactennsiii skpan — 1 mr.

[TpoekTop— 1 miT.

HoytOyk— 1 .

Crienmanu3upoBaHHasi MeOeIb:

Kadenpa nacronpHas - 1miT., CTO MpenogaBaTeIbCKU - 11T.,
CTYJI MSITKMH - 11IT., TapTel - 161T., CTyabs - 321IT., 10CKa
MesoBas - 1mT., mkad AByXABEPHBIH - 11T,

Habop nemoHcTpaninoHHOro 000py10BaHus U Y4eOHO-HATJISAHBIX
noco6uii, obecrneunBaronX TeMaTUYECKUE WILTIOCTPALlUU:

DKpaH Ha mraTuBe — | miT.

[IpoekTop — 1 miT.

Hoyr6yk — 1 mit.

Ilomemienune st

CaMOCTOSTEIILHOM pa6OTBI.

Bbubaunoreyno-
M3JIaTCIIbCKHUH IIEHTP.

Otnen o6cnyXKMBaHUS EYaTHBIMU U3JIaHUSIMU
Crnenuanu3upoBaHHas MeOeb:

Paboune ctonsl Ha 1 MecTo — 21 wT.Crynes — 55 mr.Habop
JIEMOHCTPAIIMIOHHOTO 000pYI0BaHMsI U y4eOHO-HATJISAHBIX
noco0uii, 06ecreynBaroINX TeMaTHUECKUE UIUTIOCTPALIMM: 3KpaH
HACTEHHbIN — | mT.

[Ipoekrop — 1mT.HoyrOyk — 1mIT.
WNndopmanronHo-o6udnuorpadudeckuit otaes.
Crnenuanu3upoBaHHas MeOeb:

Pabouwne ctonsl Ha 1 MecTo - 6 IT. CTysAbs - 6 WIT.
KoMnbroTepHas TeXHMKA C BO3MOYKHOCTBIO NTOAKIIIOUEHUS K CETH
«VIHTepHET» M 0OecrieueHHeM JJOCTyIa B AIEKTPOHHYIO
uHpOpMalMOHHO-00pa3oBarenbHyto cpexy @I'BOY BO
«CeBKaBI'A»:

[lepconanbhblit kKoMnbpioTep — 1mT. Ckanep — 1 wt. MOV — 1 mT.
Otnen 06¢Ty)KMBaHUS HIIEKTPOHHBIMH U3JITAaHUSIMU

23




Crneuunanu3upoBaHHas MeOeb

Paboune ctonsl Ha 1 MecTo — 24 wT. Crynbs — 24 mrT.

Habop nemMoHCTpaninoHHOTO 000pyIOBaHUS U YI€OHO -HATIISTHBIX
ocoOuii, 00eCIeYnBAIOIINX TEMATHYECKUE WILTIOCTPAIIUU:
WNurepaxktuBHas cucrema - 1 mr. Monurtop — 21 mr. CereBoit
TepMuHa -18 mr. Ilepconanbueiii komneioTep -3 mT. MOY — 2
wit. [punrep —lmr.

8.2. TpeGoBaHus Kk 000pyA0BaAHUIO PA00OUYMX MECT MPENoJaABaTENA U 00YYAKOIIUXCS
1. paGodee MecTO mpernoaaBaress, OCHAIIEHHOE KOMITBIOTEPOM € JJOCTynoM B MHTepHeT,

2. paboume MmecTa OOydYalOIIMXCS, OCHAIlEHHbIE KOMIbIOTEPAMH C JOCTYIIOM B
WHuTepHeT, npenHa3HauYeHHbIE JUIsI pabOThl B 3JIE€KTPOHHOM 0Opa3oBaTelNbHOU cpelne U

T.II.

8.3. TpeGoBaHus K cieUAJIU3UPOBAHHOMY 000PY/A0BAHMIO
Hem
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9. OCOBEHHOCTH PEAJIMBALIIUU JUCHUIIJIMHBI IJ1 UHBAJIN/10B U JIMI C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

Hns  obecrieueHus: 00pa3oBaHWsT MHBAIMIOB M OOyYarOIIMXCS C OTPaAaHMYCHHBIMU
BO3MOJKHOCTSIMH 37I0pOBbsl paspalarbiBacTcs (B cCiydyae HEOOXOIMMOCTH) aJalNTHPOBAHHAS
oOpa3oBaTenpHasi MpOrpaMMa, HHIMBHUIYalbHBINH YUeOHBIH IUIaH C y4eTOM OCOOEHHOCTeH HuX
NCUXO(HU3UYECKOTO  Pa3sBUTHSA W COCTOSHHSI  3JI0POBBS, B  YAacTHOCTH TNPUMEHSETCS
WHIUBUAYAJIbHBIA TOJIX0J K OCBOCHMIO JMCLUMIUIMHBI, MHAMBHUAYaJbHBIE 3aJaHus: pedeparsl,
MUCbMEHHBbIE Pa0OThI M, HA00OPOT, TOJBKO YCTHBIE OTBEThl M JAMAJIOTH, WHIAUBUAYaAJIbHBIE
KOHCYJIbTAIlMM, HWCIOJBh30BaHWE JUKTOGOHA W JPYrUX 3alHCHIBAIOIIAX  CPEICTB IS
BOCIIPOU3BEICHUS JIEKIIMOHHOIO U CEMUHAPCKOTO MaTepHaa.

B umemsx oOecnedeHuss oOy4aromuxcss MWHBAIMIOB M JIMI C OrPAaHUYEHHBIMU
BO3MOXHOCTSIMU ~ 37I0pOBbsl  KOMIUJIEKTyeTcss (OHA OCHOBHON  y4eOHOW JMTepaTypom,
a/IalITUPOBAHHOM K OTpaHMUYEHUIO JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, AOCTYI K KOTOPHIM
opranuzoBad B BUIl Axanemun. B O6uOnmoreke mpoBOJSTCS MHAMBHUAYaJIbHbIE KOHCYJIbTAaLlUU
JUI JAaHHOW KaTErOpHH I0JIb30BaTENeH, OKa3bIBAETCS MMOMOIb B PErUCTPAllUM U UCIIOJIb30BAHUU
CETEBBIX U JIOKAIbHBIX JJIEKTPOHHBIX OOPa30BaTEIbHBIX PECYPCOB, MPEIOCTABISAIOTCS MECTa B
YUTAJIBHOM 3aJIe.
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Ipunoxenue 1

®OHJA OOEHOYHBIX CPEACTB

MO JMCIHUIIVINHE _«YpaBHeHUusi MaTeMaTuueckoii Gpusnku»
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IMACIHHOPT ®OHJA OHEHOYHBIX CPEACTB 110 IUCIHUII/INMHE
YpasHenuss MaTeMaTnueckol (pu3suku

1. KOMHeTeHIII/II/l, (l)Ole/IpyeMbIe B IIpouecCce N3y4YCHUs TUCHUITIUHBI

WNHunekc ®opMyIMpOBKa KOMIIETEHIIUU

OIIK -1 [CnocobGeH nmpuMeHsTh 3HaHUE (PyHIaMEHTAIBHOW MATEMATHKH M €CTECTBEHHO -
HaYYHBIX JUCIMIUIMH PH PELICHUH 33J1a4 B 00JIaCTH €CTECTBEHHBIX HAYK U
WHXEHEPHOU IPAaKTHKE

2. Jranbl (pOpMHUPOBAHMS KOMIIETEHIMH B MPOLEcce OCBOCHUS JUCHMILIMHBI

OcHOBHBIMU 3TamaMu (POPMUPOBAHUS yKA3aHHBIX KOMIETEHIUA TPH W3YUYEHUU
00y4JaronuMucs JAUCIUIUIMHBI SIBJISIOTCS TOCJIEIOBATEIbHOE H3YUYEHUE COJIEP KATEeIIHHO
CBSI3aHHBIX MEXAY cO00M pa3zienoB (TeM) yueOHbIX 3aHATHI. V3ydueHune kaxxaoro paszaena
(Tembl) mpeamosiaraeT OBJAJACHHE OOYYAIOIIUMHCS HEOOXOAUMBIMU KOMIICTCHIIUSIMHU.
Pesynbrar arrecrammu  0OydYaromMxcsi Ha  pa3IMYHBIX dTamax (popMupoBaHUS
KOMITETCHITUH TTOKa3bIBACT YPOBEHh OCBOCHUS KOMIIETCHIINI 00yJarOITUMUCS.

OTanHOCTh (HOPMUPOBAHUS KOMIETEHIIUNM TIPSIMO CBSI3aHA C MECTOM JUCIUTIIIUHEI B
00pa3oBaTeIbHOM MPOTpaMMe.

Pa3nennl (TeMbl) JUCHUTNIITHHBI OIIK-1

Pazgen 1. luddepennmanbabie ypaBHEHUS B YaCTHBIX TPOU3BOTHBIX. +
Knaccudukanus nuddepernuanbHbIX ypaBHECHHH B YaCTHBIX
MIPOU3BOJIHBIX BTOPOTO MOPSIIKA C ABYMSI HE3aBUCUMbBIMU
MIePEMEHHBIMHU.

Pasznen 2. +
[TocTaHoBKa KpaeBbIX 3a/1a4 AJI YPAaBHECHUH B YACTHBIX TIPOU3BOIHBIX
BTOPOTO TOPSIKA TUIIepOoaIndeckoro tuna. 3agavya Komm s
ypaBHEHUS KOJICOAHUH CTPYHBI.

Pasnen 3. +
Merona pasnencHus MEPEMEHHBIX PENICHUs CMEIIaHHOW 3aJadyu s
ypaBHEHUs KOJIeOaHUN CTPYHBI.

Tema 3.1 Metoa pa3nencHust IepEMEHHBIX PEIICHHUS CMEITIaHHOU +
3aJ1auM JUIsl ypaBHEHHsI KOJICOaHU CTPYHBI.
Pasznen 4. +

CMemanHass KpaeBass 3ajada Uil HEOJHOPOJHOTO  ypaBHEHMS
KonebaHui cTpyHbl. 3amada ['ypca Juisi JTMHEHHOrO HEOJHOPOJHOIO
rUnepO0JIMYecKOr0 YpaBHEHHMSL.

Paznen 5. +
VYpaBHenue ['enbMronsiia ¢ MOCTOSHHBIMU KO3((hUIIMEHTaMU. Y paBHEHHE
[IpenyHrepa 0 JHOMEPHOTO OCLAILIATOPA.

Pasgen 6. +
IToctaHOoBKa KpaeBBIX 3amad Uil ypPaBHEHHs TEILUIONPOBOIHOCTH.
TTpuHIMIT MAKCUMYyMa JIJTsl YPaBHEHHSI TETUIONMPOBOAHOCTH.

Pasgen 7. +
Pemenrie mepBoil KpaeBoW 3amaud JUIS  OJHOPOTHOTO ypaBHEHHSI
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TCIUIOMPOBOJHOCTH MCTOAOM Pa3ACIICHHUA IICPCMCHHBIX.

Paznen 8.

[TocraHoBKa KpaeBbIX 3amau i Iu(QepeHINaIbHbBIX YpaBHEHUI B
YaCTHBIX TPOU3BOJHBIX BTOPOI0 IOpPAAKa OSIUIMITUYCCKOrO THIIA.
Pemenue 3agaun upuxmie B kpyre uist ypaBHenus Jlanmnaca.
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3. HOKa3aTeJ'll/I, KPUTECPUHA U CPEACTBA OLICHUBAaHU KOMHeTeHHHﬁ, (l)Ole/IpyeMbIX B npomecce N3y4eHusi IMCHUIIINHBI

OIIK-1 Cnocoben NPUMCEHATb 3HAHUE (l)yH}IaMeHTaJILHOﬁ MaAaTEeMAaTUKHU U €CTCCTBEHHO - HAYYHBIX JUCHUIIJIMH IIPA PCHICHUHU 3a/1a41 B o0J1acT
€CTECTBCHHBIX HAYK U mmceﬂepﬂoﬁ NMPAaKTUKE

HNumukaropsl JIOCTHKEHUST
KOMIIETeHLIUH Kpurepnu oueHnBaHus pe3y/ibTaToB 00y4eHUs CpencTea oneHHBAHHSI Pe3y/ILTATOB
o0y4eHust
HeY/I0BJICTB YIOBJICTB XOpOLIo OTVIMYHO Texymuiit [Ipomexyrounas
KOHTPOJIb arrecranusa

OIIK-1.1Cnocoben He crocoden | YacTHuHO CrIocoOeH Crocoben W3naraer otnuuHo, | Komnoksuym, DK3aMeH
MOCJIEIOBATENIBHO U MOCNE0BAaTENbHO U | MOCIEIOBATENbHO U MOCIEI0BATENBHO U | MOCIIE0BaTEIbHO W | KOHTPOIBHBIC
JIOTUYECKH MTPaBUIIEHO JIOTHYECKH  TPaBWIBHO | JIOTMYECKH MPaBUIBLHO JIOTUYECKH  TPaBUIIBHO | JIOTHYECKU MPaBUILHO BOIIPOCHI,
n3Jarath OCHOBHBIE pa3Jieibl u3Jarath OCHOBHBIE | M3JIaraTh OCHOBHBIE u3Jarath OCHOBHBIE | OCHOBHBIC pas3ensl | TeCTUPOBAHUE,
BBICILIEH MATEMAaTUKU U pasznenst BBICILICH | pa3lielbl BhICLIEH pasznensl BBICILICH | BBICIIEH MAaTeMaTUKH U pacyerHo-
€CTCCTBCHHO — HAYYHbIX MaTE€MaTUKH n MaTEMATUKHU U MaTEMAaTHUKHU nu €CTECTBEHHO — HAaYYHBIX rpad)mecxaﬂ
JUCILIMIIJIUH, €CTECTBECHHO — HAYYHBIX €CTECTBECHHO — HAYYHBIX €CTECTBCHHO — HAaYYHBIX JHUCILUIIIINH, pa601a
CUCTEMATHU3NPOBATH JUCLIMITIINH, JUCLUIIIINH, JHUCLUIIIINH, CUCTEMATHU3HUPOBATH
TEOPETHYECKUN MaTepHall. CHCTEMaTH3HPOBATh CHCTEMaTH3HPOBATh CHCTEMaTH3HPOBATh TEOpEeTHYECKUI MaTepHa

TEOPETUYECKUI TEOPETUYECKUI MaTepuall | TEOPETUYECKUN

MaTepua MaTepual
OIIK-1.2 Aprymentupyer, He aprymentupyer, YacTHuHO apryMeHTHPYeT, | APryMEHTHPYET, OtnuaHO aprymentupyer, | Kommoxsuym, OK3ameH
OCYILECTBIISIET BHIOOD OCYILIECTBIISIET BEIOOD OCYIIECTBIISIET BBIOOD | OCYIIECTBISIET  BBIOOP | OCYLIECTBISIET BbIOOp | KOHTPOJIBHBIE
TEOPETHYECKOro U TEOPETUYECKOr0 U TEOPETUYECKOTr0 U | TEOPETHYECKOro U | TEOPETHYECKOro u BOIIPOCHI,
MIPaKTHYECKOT0 MaTepuaa MIPaKTHYECKOTO MPaKTUYECKOr0 MaTepuasa | MPaKTHIECKOro MPaKTUYECKOr0 MaTepualia | TeCTUPOBAHUE,
pasnenoB GyHIaMeHTaIbHON MaTepuana pa3zeios pa3zenoB MaTepuana  pasJelioB | pa3zieloB pacyeTHO-
HAyKU TP BBITIOIHEHUH (dbyHIaMeHTaIbHON (yHnamMeHTanbHOH HaykH | QyHZaMeHTalIbHOMN (dyHIaMeHTabHOM HayKu | rpadudeckas
Hay4HBIX U MPAKTUYECKUX HayK{ MpU BBITIONTHEHUH | TIpU BBIIIOJIHEHUU | HAyKU npu | mpu BBINOJTHEHUN pabora
HCCIIEe0BaHUM Hay4HBIX U HAayYHBIX M TIPAKTUUECKUX | BHIMOJHEHUM HAy4YHBIX | HAyYHBIX U IPAKTHIECKUX

MIPAaKTHYECKUX HCCIIEe0BAaHUN " MPaKTHYECKUX | MCCIETOBAHUM

HUCCIIEIOBaHUI HCCIIEIOBAaHUN
OIIK-1.3 CrocobeH BoIsiBIATE | He crmocoOeH BBISBIATH YactiaHo criocobeH Crioco0OeH BBISBIATH OTn4HO crocober | Kommoksuym, OK3amMeH
METO/IBI ¥ Pa3/IeIibl BBICIIEH METOJIBI ¥ Pa3eIbl BBISIBIISITH METOABI U METOJBI U Pa3IeIbl BBIABISITH ~ METOABI M | KOHTPOJIBHBIE
MaTEMaTUKH U €CTECTBEHHO — | BBICIIEH MaTEMaTUKH U pa3zensl BbIcIIei BBICIIICH MATEMaTUKU U | pa3/ielsl BBICIIICH BOIIPOCHI,
HayYHBIX IUCIMIUINH B €CTECTBEHHO — HAyYHBIX | MaTE€MaTHKH U €CTECTBEHHO — HAyJHBIX | MaTEeMaTHUKH W | TeCTUpOBAHUE,
MIPAaKTHYECKOHN peann3arun JVICITUTUIVH B €CTECTBEHHO — HayJHBIX JVICITUTUIVH B €CTECTBEHHO — HAayIHBIX pacdeTHO-
MIOCTPOEHHSA MaTEMAaTHIECKUX | MPAKTHIECKOH JVICITUIUIVH B MPaKTHIECKOH JICITUTIIAH B | TpaduuecKas
MOZENEN pa3InIHOi peanu3aluuy NOCTPOEHUS | MPAaKTHUUYECKOM peanu3aluu | peaanu3alnuu MPaKTUYECKON peaan3alnuu pabora
HaIpaBJICHHOCTH MaTEMaTHIECKUX TIOCTPOCHUSA MOCTPOCHHUS MOCTPOCHHUS

MoJesel pa3InIHON MaTeMaTHYeCKUX MOJIENIeH | MaTeMaTHIECKUX MaTeMaTHYeCKUX Mopelei

HaNpaBJICHHOCTH pa3nuyHON MoJenen pa3IuyHoN pa3IuYHON

HaIpaBJICHHOCTH HanpaBJIeHHOCTH HanpaBJIeHHOCTH
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4. KoMIiekT KOHTPOJBbHO-OICHOYHBIX CPEACTB IO JHCHUIIJIUHE

Bomnpocsl k 3k3ameHy

[0 JUCLUAIUIAHE Y paBHEHUSI MATEMATHYECKON (DU3UKH

1. Iuddepennunanbabie ypaBHEHUS B YaCTHBIX MTPOU3BOIHBIX IMIEPBOTO MOPSAKA.

2. KBa3unuHelHble ypaBHEHHUS.

3. Iuddepennmanbrbie ypaBHEHUS! B YaCTHBIX MTPOU3BOIHBIX BTOPOTO MOPSIIIKA.

4. TlpuBenenue nuddepeHnrnaIbHbIX YpaBHEHUH B YaCTHBIX TPOU3BOIHBIX BTOPOTO
MOPSIZIKA C ABYMSI HE3aBUCUMBIMU MIEPEMEHHBIMU K KAHOHUYECKOMY BUY.

5. Kinaccudukanus nuddepeHnanbHbpIX ypaBHEHUN B YaCTHBIX MPOU3BOIHBIX BTOPOTO
MOPsIZIKA C ABYMSI HE3aBUCHUMBIMU TIEPEMEHHBIMH.

6. Kanonnueckuii Bua auddepeHnanbHbIX YpaBHEHUN B YACTHBIX TPOU3BOIHBIX BTOPOTO
MOPSIJIKA C TOCTOSTHHBIMU KOA(PPHUIIMEHTAMHU C ABYMS HE3aBUCUMBIMH ITE€PEMEHHBIMU.
7. [lonsiTHe 0 HaYaIbHBIX U I'PAHUYHBIX YCIOBUSX.

8. Turbl TpaHUYHBIX YCTOBUM.

9. [locTaHoBKa KpaeBbIX 3a/1a4 JUIsl ypaBHEHUN B YACTHBIX MMPOU3BOIHBIX
TUTIEPOOTMYECKOTO THIIA.

10. BostHOBOE ypaBHEHHE.

11. 3amavya Komm ns ypaBHeHust kosiebanuii crpyHbsl. @opmyna Jlamambepa.

12. Meton ®@yphe perieHnsi CMEIIaHHOW 3a/1a4u I YpaBHEHUS KOJIeOaHUH CTPYHBI C
OJIHOPOJHBIMHU T'PAHUYHBIMH YCIIOBUSMHU.

13. 3agauva lITypma-JInyBrmis.

14. Pemenue cMenaHHON KpaeBoii 3a/1a4u JIJIsl HEOJHOPOJHOTO YpaBHEHUs KoieOaHui
ctpyHbl. OyHkius ['puHa.

15. TlocTanoBka 3amauu ['ypca [i1st TMHEHHOTO HEOAHOPOIHOTO TUIEPOOTUIECKOTO
ypaBHEHHUS.

16. YpaBHenue [ enbMrosbiia ¢ HOCTOSHHBIMUA KOAP(UITHEHTAMIL.

17. YpaBnenue llIpenunarepa 0 IHOMEPHOTO OCIMIUIATOPA.

18. Bujipl rpaHUYHBIX YCIOBUH.

19. IlocTaHOBKA KpaeBbIX 3a/1a4 JUIsl YPABHEHMSI TETIJIONPOBOIHOCTH.

20. ITpyHUIMI MakcUMyMa JUIsl ypaBHEHHUS TEIJIONPOBOJHOCTH.

21. Meron ®yppe pemeHus NEpBOM KpacBOM 3aJadyd OJHOPOAHBIMU T'PAaHUYHBIMH

YCJIOBUSMH. MaremaTuueckoe 000CHOBaHHUE METOoaa.
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22. OpHoponHas mepBas  KpaeBasg  3aJada ISl HEOJHOPOJHOTO  ypaBHEHUS
TETUIOTIPOBOAHOCTH.

23.00mmas nepBas KpaeBas 3ajada JUlsi ypaBHEHHsI TETUIOTPOBOIHOCTH.

24. Ypasuenue Jlamaca.

25. 'apmoHnYeckre QPyHKINU.

26. CBs3p TapMOHHMYECKHX (YHKIOMA C aHAIUTHYECKUMH (QYHKIUSMH KOMIUIEKCHOU
IIEPEMEHHOM.

27. CBoiicTBa rapMOHHYECKHX (PYHKITHHA

28. BHyTpeHnHss u BHewHss 3a1a4un Jupuxie, 3anaua Helimana, 3agaua ¢ kocoi
MPOU3BOIHOM /15 T (hepeHITnaIbHBIX YPaBHEHHH B YaCTHBIX MMPOU3BOIHBIX BTOPOTO
MOPSIKA SIUTUITHYECKOTO THIIA.

29.Pemenue 3amaun [{upuxie B kpyre mia ypaBHeHus Jlamnaca.

30.Dopmyna IlyaccoHa.

3a1a4u K 3K3aMeHY:

1. TlpuBecTu Kk KaHOHUYECKOU (hOpMe ypaBHEHHE BH]IA

B3l + 285Uy + Aol + bu, + b2uy +cu+ f =0, rme

a2 au1 a2 b1 b, C f
4 3 5 1 0 0 0
1 2 1 1 0 0 0
1 1 1 1 0 0 0

2. TlpuBecTr K KaHOHUYECKOU opMe ypaBHEHHE BUIA

33U + 281Uy + Uy + bu, + b2uy +cu+f =0, rme

a12 a1 a2 b1 b, C f
2 1 1 0 1 1 1
2 3 2 0 1 1 1
2 2 2 0 1 1 1

3. TlpuBectn kK KaHOHMYECKOW PopMe ypaBHEHHUE BUAA

B3l + 285Uy + AUy + bu, + b2uy +cu+ f =0, roe

‘ a2

L au | ap | bt | b, | ¢ | f |
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3 4 1 1 0 0 0

N
[N

1 3 0 0 0

242 2 4 1 0 0 0

4. TlpuBecT K KAHOHUYECKOH (popMe ypaBHEHUE BUA

83l + 285Uy + AUy + bu, + b2uy +cu+ f =0, roe

a1z a1 a2 b1 b, Cc f
1 2 0 0 1 1 0
1 3 1 0 1 1 0
J3 3 1 0 1 1 0

5. IlpuBectu kK KaHOHMYECKOU opMe ypaBHEHHE BUAA

83l + 285Uy + AUy + bu, + b2uy +cu+ f =0, roe

a1z a1 az b1 b Cc f
2 1 2 1 0 0 0
3 4 3 1 0 0 0

J2 1 2 1 0 0 0

6. [IpuBectu k KaHOHHYECKOW (PpOopMe ypaBHEHHE BUAA

83U + 283Uy + Uy + bu, + b2uy +cu+f =0, rme

a1 au1 a2 b1 b, C f
4 2 3 1 1 0 0
2 3 3 1 1 0 0
-1 1 1 1 1 0 0

7. IlpuBecTu kK KaHOHHYECKOW (pOopMe ypaBHEHHE BUIA

83l + 2815y + AUy + bu, + b2uy +cu+f =0, rme

a12 a1 a2 b1 b, C f
5 3 2 1 1 1 0
2 1 5 1 1 1 0

J2 2 1 1 1 1 0

8. IlpuBecTn kK KaHOHMYECKOU popMe ypaBHEHHE BUAA
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B3l + 2815y + 80Uy + bu, + b2uy +cu+ f =0, roe

a1z a1 a2 b1 b Cc f
3 1 2 -1 0 0 1
3 4 3 -1 0 0 1
-2 2 2 -1 0 0 1

9. Haiitu penienue 3a1aun
wy = Sy, 4sinz, wl(z,0)=1, wuz,0)=1.
10. HaiiTu peuieHue ypaBHeHUs

XUy + Uy -xU =0

11. HaiiTu ypaBHeHHE XapaKTEpUCTHK A1 JUPPEpEeHINaTbHOTO YpaBHEHUS

U, -2, ~&, =0

12.Haiitu pemenue ypaBHenus Uy = a’Uyxy pu HauanbHOM oTkIoHeHNH U(x,0) =

£ " u nauanbHoil ckopoctu Uy (x,0) = 0

13.Haiitu pemenne ypaBaeHus Uy = 16Uxx pu HauaasHOM OoTKI0HEHHH U(X,0) =

1

x u HavdaneHOM ckopoctu Ui (X,0) =0

14. Haiitu pemenue ypaBHenus Uy = a’Uyxx Ipu HayansHOM oTkiIoHeHuH U(x,0) =

X 1 HavanpHOM ckopoctu Ui (X,0) =0
15.Haiitu pemienue 3a1auu

uyp = dupy,  ulr,0) = 1lcosbmzr, wiz,0)=0, u(0t)=u(2,t)=0

16. Pemuts 3amauy Ko 17151 0IHOMEPHOTO BOJTHOBOTO YPAaBHEHUS Uy = Uy, + 8,
u(x,0) =sin9mx, u,(x,0)=0

17. Pemnts 3amauy Uy, = 81u,,, u(x,0) = cosmx, u,(x,0) = 0,u(0,t) =

u(5,t) =0;

18.Pemuts 3agauy Uy = U, + x, u(x,0) = cos 6mx, u,(x,0) =0, u(0,t) =

-8, u(2,t) =2
19. Pemmts 3ama9y Uy = Uy, + x2, u,(x,0) = 12mcos 4mx, u(x,0) =7 —

5x =0,

20.  Pemmrsh 3amady s JaHHOTO HEOJHOPOIHOIO YPaBHEHHS TEIUIONPOBOJIHOCTH

C HYJICBBIMH HAa4YaJIbHBIM U I'PAHUYHBIM YCIIOBHUAMMA

u(x,0) = u(0,t) = u(m,t) =0
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u; = auxx + 5sin 2t sin3x ;

21.Pemuth 33724y JJ1s1 JAHHOTO HEOJHOPOAHOTO YPaBHEHUS TEIUIONPOBOIHOCTH

1

= guxx + 5sin 2t sin6x,u(x,0) = sin12x + ™ + 3x,u(0,t) = m, u(m,t)

U

=4

22.Pemuts 3a1a9u OJIA JaHHOT'O HCOAHOPOAHOT'O YPABHCHHA TCIIJIOIIPOBOIHOCTH

u; = Zuxx + 5cos 2t sin2x,u(x,0) = 2sin 6x — ™ + 2x,

u(0,t) = —m u(m,t) = m.
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CEBEPO-KABKA3CKAA I'OCYJAPCTBEHHAS AKAJIEMUA
Kadenpa «MaremaTtuka»
20 -20  y4eOHBIN TON
Dk3aMeHaIMOHHbIH Omter Ne 1

[0 JUCLUUIUIMHE YDABHEHUS MATEMATHUYECKOU (DU3UKHA

Jutst oOy4aromuxcs o HarpasieHuto noarotosku 01.03.04 Ilpuknagnas maTemMaTHKa

1. ®opmyna [Janambepa.

1. Tlpusenenue nudpepeHINaNTbHBIX ypaBHEHUH B YaCTHBIX TPOU3BOIHBIX BTOPOTO MOPSIKA C
JBYMS HE3aBUCHMBIMHU ITIEPEMEHHBIMU K KAHOHUYECKOMY BUJLY.

3.3amaua.

[IpuBecTn k KaHOHUYECKON (hOpMe ypaBHEHHE BH]IA

B3l + 285Uy + Aol + bu, + b2uy +cu+ f =0, rme

an an az by b c f

4 3 5 1 0 0 0

1 2 1 1 0 0 0

1 1 1 1 0 0 0
3aB. kadenpoit Koukapos A.M.
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KoHTpo/ibHBIEC BONPOCHI

10 JUCLUIUIAHE Y paBHEHUSI MATEMATHYECKON (DU3UKH

Bomnpocs k pa3zaeay 1.

1. Auddepenunanbabie ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX IMIEPBOTO MOPSAKA.

2. KBazunuHeiiHble ypaBHEHHUSL.

3. Iuddepenumanbupie ypaBHEHUS! B YACTHBIX TPOU3BOIHBIX BTOPOTO TOPSIIIKA.

4. TlpuBenenue mudQepeHInaIbHbBIX YPaBHEHUH B YaCTHBIX MPOW3BOJHBIX BTOPOTO TOPSAKA C
JBYMSI HE3aBUCHMBIMH MTEPEMEHHBIMHI K KAHOHHYECKOMY BUJTY.

5. Knmaccudukanus muddepeHnnanbHpIX ypaBHEHHI B YaCTHBIX MPOW3BOTHBIX BTOPOTO TIOPSIIKA C
IBYMSI HE3aBUCHMBIMH TIEPEMEHHBIMH.

6. Kanonnvecknii Buj nuddpepeHaabHbpIX YpaBHEHHI B YaCTHBIX MIPOU3BOIHBIX BTOPOTO MOPS/IKA
C TIOCTOSTHHBIMH KOA(GHUIIMEHTAMH C IBYMS HE3aBUCUMBIMHU TIEPEMEHHBIMHU.

Bomnpocsl k pa3aeay 2.

1. INousiTHe 0 HAYATBHBIX W IPAHUYHBIX YCIIOBHSIX.

2. THIbI TPaHUYHBIX YCIIOBHA.

3. [NocTaHoBKa KpaeBbIX 3a7a4 /ISl ypaBHEHH B YACTHBIX MTPOU3BOIHBIX TUTIEPOOTHUECKOTO THITA.
4. BoJlHOBOE ypaBHEHHE.

5. 3amaua Komm st ypaBHEeHUs KOJI€OaHUM CTPYHBI.

6. ®opmymna JlamambGepa.

Bonpocsl k pa3aeay 3.

1. Meron pasneneHus nmepeMEHHBIX pPEIICHUS CMELNIAHHON 3a/auM JUIs ypaBHEHHs KOJecOaHHi

CTPYHBL.
2. 3anaua lItypma-JInyBumis.

Bonpocsl k pa3aeny 4.
1. Pemwenue cMemanHoN KpacBoi 3a1aun I HEOJHOPOIHOTO yPAaBHEHHS KOJIEOaHUI CTPYHBL.
Oyukuus ['puna.
2. Tlocranoska 3agaun I'ypca uist IMHEHHOTO HEOHOPOIHOTO THIEPOOINYECKOTO YPABHEHHS.

Bomnpocsl k pa3aeay S.
1. VYpaBuenue I'enbMrosbiia ¢ HOCTOSHHBIMHA KOAPPUIMEHTAMH.

2. Ypaszenue llIpequHrepa 0JHOMEPHOTO OCLMILIATOPA.
Bonpocs! k pasaeay 6.

1. TIlocraHoBka KpacBbIX 3a4a4 U YPaBHCHUS TCIJIOMIPOBOAHOCTH.
2. HpI/IHHI/IH MaKCUMyMa Uil YPpaBHCHUS TCTIJIOTIPOBOAHOCTH.

Bonpocsl k pa3geay 7.

1. Meron @ypbe pemieHuss MNEepBOM KpaeBOM 3aJaud OJHOPOIAHBIMH T'PAHUYHBIMH

YCJIOBUSAMH. MaremaTnueckoe 000CHOBAHHUE METOAa.
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I

OpHoponHass  mepBast  KpaeBas — 3ajada I HEOJHOPOJHOIO  ypaBHEHUS
TEIUIONPOBOJHOCTH.

OOmras nepBast KpaeBas 3a/1a4a il ypaBHEHUS TETJIONPOBOIHOCTH.

VYpaBuenue Jlamnaca.

I"apmonuveckue QyHKIIH.

CBs3p TapMOHMYECKMX (YHKIMHA C aHAINTHYECKUMH (YHKIUSAMH KOMILICKCHON
IIEPEMEHHOM.

CpoiicTBa rapMOHMYECKUX PYHKUINN

Bomnpocsl k pa3aeay 8.

1.

N

Buyrpennsisa u BHemHss 3anaun Jupuxie, 3agada Helimana, 3agada ¢ kKocon
MIPOU3BOIHON [yist T (hepeHIINATBbHBIX YPaBHEHUH B UaCTHBIX MPOU3BOIHBIX BTOPOTO
nmopsaKa 3JUIUIITHYCCKOTO THIIA.

Pemenue 3agaun Jupuxie B kpyre st ypaBHenus Jlammnaca.

®opmymna [Iyaccona.
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TecToBBLIC3ATaAHNA.

10 JMCUUIUIAHE «YpaBHEHHUS MaTeMaTHIECKON (pru3nKm»

u=u(x)
Ne 1. Pemienne Qg depeHInanbHOTO YpaBHEHHS B YaCTHBIX IPOU3BOTHBIX
HCIIPEPBIBHOC B oOJtacTu ero 3alaHns BMECTC CO CBOMMHU YaCTHBIMH IIPOU3BOJHBIMHA, BXOAAIIUMU B
9TO YpaBHCHHEC HA3bIBACTCA

No2. YpaBuenue
u, —6u, +10u, +u —3u, =0

ABJISICTCS YPaBHCHHUEM THIIA

ul,_,=sin’p
Ne 3. @ynkuus rapMOHUYECKask BHYTPH €IMHUYHOTO Kpyra M Takas, 4ro  'f=

3sin @ + r?sin 3p

paBHa
1)

£(3sin @—r?sin 3(0)
2) 4
3 r(BSin 2¢ —r?sin 3(p)

4 3sin @ - r?sin 3¢

ﬂ-zn — Lnaq
No 4, 3nak BeipakeHuss 12 1122 onpenenigeT AJid ypaBHEHUS

f’:"'111""::'1' + ‘112“':;; + ﬂ'ﬂu}'}' + F=10

No 5. @opmyna
_(x=9)?

u(x, ) =ﬁ [f©e = de

HagzpiBaercs

Ne 6. YpaBHeHue
YUy +Uy, =0

SABJISICTCS YPABHCHHUEM THIIA.

u’r}r} = ‘I’(‘fﬂ}':u; ufju.‘r})

THIIA.

Ne 7. Beipaxenue SBIISICTCS] KAHOHMYECKON (POPMOM ypaBHEHUS
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AU =

Ne 8. 3angaua: Haiftu pelienue ypaBHEHHs —T(xy.2) C YCIOBUSAMU u Ha ™ HasbIBaeTCA
3ajauen

1) Ko

2) IlepBoii kpaeBoii 3agaueit

3) I'ypca

4) Bropoit kpaeBoi 3aaueit

_ 2 —
Ne 9. 3agaua: Haiitu permenue ypaBHEeHUS Up =8 Uy + F(x1) TUTSt 0 <X <00, >0 c

u(x,0) = (x),
U, (x,0) =y (1),

HaYaIbHBIMHU YCIOBUSAMH } mpu — % < X <O pasppaercs 3anaueit
1) dupuxie

2) Komm

3) I'ypca

4) Napby
Ne 10
2 2
a_u + a_u =0

ot?  ox?
YpaBHeHue BUIa Ha3bIBA€TCs YPaBHECHUEM

Ne 11
YpaBHeHue BUa

o°u __, 0%

2 2

ot OX” +f(x,y)
Ha3bIBACTCS YPABHCHHEM

1) Jlarmaca
2) HEOTHOPOAHBIM YPAaBHECHHEM TEILJIOIPOBOTHOCTH

3) HEOAHOPOIHBIM YPAaBHEHUEM KOJICOAHHS CTPYHBI
4) TenerpadpHbIM

Ne 12
OyHKIUA
2 o
Iz oz, TN L mn
G(x,f,t]ziz.e ) e tsmesmTrf
n=1

Ha3bIBaeTCs HyHKIUCH
1) MrHOBEHHOTO TOYEYHOTO HCTOYHHKA
2) I'puna
3) dypee
4) Taycca

Ne 13
HeﬁCTBHTCHLHaH 1 MHHMas 4aCTH aHAIUTHISCKOMN q)YHKI_II/II/I YAOBJICTBOPAKOT YPAaBHCHUIO
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Ne 14

I'pannuHbIe yCca0BUA IEPBOTO poJa
1) 3agaHHyIO0 CKOPOCTH

2) 3ajaHHOE YIIPYTO€ 3aKperieHue
3) 3aaHHYIO CUITY

4) 3aaHHBIN peXUM

u(0,t) = p(t) OTIPENIETISIOT

Ne 15
dopmyna
X+ at) + p(x —at
j_otxra)tp(x-ay 1
2 2a,

HazbIBaeTcs GopMyIoi

1 X+at

j w(2)dz

u(x,

Ne 16

OyHKIMHU U U V yAOoBIeTBOpstomue yciaosuto Komu-Pumana, sBistorcs pyHKUUAMU
1) TemMnepaTypHOTO BIHUSHUSA

2) ®ypne

3) MyJabTHUHAEKCA

4) conps>KeHHBIMUA TapMOHUYECKUMHU

No 17

Bripaxxenue

uff + ur}r} = ED(%-J n,u, uf! u;r]lj

SIBJISIETCSl KAHOHUYECKOU (POpMOi ypaBHEHUS THTA.
Ne 18

OO6bIkHOBEeHHOE A depeHITnaTbHOE YpaBHEHNE
a,;,dy? — 2a,,dxdy + azdx* =0
ISl ypaBHEHUS
Ay, T Qyplly, T OyU,, +F=10
Ha3bIBACTCS YPABHCHUEM

1) JluneitHpM

2) KsasuinHEHHBIM

3) XapakTepHCTHK

4) Ilyaccona

Ne 19
3anava: Haiitu perienue ypaBHEeHUs

Au=—-1(x,v,2)
gu_t

C YCIOBUAMU on *Ha E, Ha3bIBACTCA 3a7a4eu
1)Ko

2) IlepBoii kpaeBoii 3agaueit

3) I'ypca

4) Bropoii kpaeBoii 3a1aueit

Ne 20
HeomHopoaHoe ypaBHeHue Jlamiaca Ha3pIBalOT ypaBHECHUEM
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Ne 21
Ecnu GyHKIMS B TaHHON 00JIACTH UMEET HEPEPhIBHBIE MPOU3BOIHBIC IO BTOPOTO MOPSIIKA U
yJIOBJICTBOPSET ypaBHeHHUIO Jlamaca, To 3Ty QYHKIIMIO Ha3bIBAIOT

Ne 22
U(X’O) =0 (X)’ }
uxy = f(X, y) U(O, y):§02(X),

YpaBHeHUs [IPUHUMAIOLLIEE 3HAYCHHUE

Uy = F00Y).

Ha IMPAMBIX X= O u y - O ABJIIOINUXCA XapaKTCPUCTHUKAMH YPABHCHUSA
HAa3bIBAETCS 3a/aueii

1) [lyankape

2) Heiimana

3) Hupuxie

4) I'ypca

Ne 23
Pemennem 3amaun

uyp = dupy,  ulr,0)=1lcosbmr, wiz,0)=0, u(0t)=u(2,t)=0

ABIISICTCS

ux =243 2K+l sk + 1) atsin T
3 7 = (2k —11)(2k +13)

ux =243 2Kl os@k +1)atsin T
2 7 = (2k +11)(2k +13) 2

ux =243 2K+l os@k + 1) atsin T
3 7 = (2k —11)(2k —13)

ux =243 2K+l os@k +1)atsin T
8 7 = (2k +11)(2k —13)
Ne 24

HeperynﬂpHoe PCLUICHNUC HA3bIBAIOT

Ne 25

PeI_HeHI/IeM BaI{a‘{I/I

wy = Sy, 4sinz, w(z,0)=1, wz,0)=1.
SABIIACTCA

u(x,t):1+t+icosxsin 3t
1) 18

u(x,t):1+t—icosxsin 3t
2) 18
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u(x,t) :1—t+ic053xsint
3) 18

u(x,t) :1+t—ic053xsint
4) 18

Ne 26
Pemenune ypaBuenus konebanus crpynasl Utt = a2Uxx ¢ HaganbHBIM oTKIOHEeHHEeM U(X,0) = j(X) u
4ar
wlr+ati+e(r-aty 1

HavyabHOM ckopocThio Ut(x,0) = y(x) 3amuceiBaetcs B Bumae U(x,t) = 2 + 2 w—ar
y(x)dx. Torna pemenue ypasaenust Utt = Uxx npu HayasibHOM oTkJIoHeHUH U(X,0) =0 u
HavanbHOU ckopoctu Ut (X,0) =x umeer BUJ

1) U(x,t) = xt
2) U(xt) = t2
3) U(xt) =x

4) U(x,t) = x4t

Ne 27.
au L FU AU
=gt ——),

( +
o 6‘5’2 roe U -

VYpaBHEHHE ¢ YaCTHBIMH ITPOU3BOHBIMH BTOPOTO TIOPSIIKA BUIA ct
Hen3BecTHass GyHKIus, a > 0 - IOCTOsSIHHAS - 3TO

1) ypaBHeHHE BBIHYXJICHHBIX KOJIEOAHHI CTPYHBI

2) ypaBHEHHE TEIUIOMPOBOJIHOCTH HA IIIOCKOCTH

3) ypaBHEHHE CBOOOHBIX KOJCOAHHUM CTPYHBI

4) ypaBHEHHE TEIJIONPOBOJAHOCTH B IIPOCTPAHCTBE

Neo 28
Jans! 1Ba yrBepxaenus: 1) ypasuenue x%(Uy)? — z2(Uy)? + y3(U,)? = 0 umeeT BTOpoii
nopsok, 2) ypasrenne (Uxx)? + x3(Uyy)? - Y2(U,z)? = 0 mMeeT BTOpOii OPSIOK.
YT1BepxkaeHUs

1) mepBoe HEBEPHO, BTOPOC BEPHO

2) o0a BepHBI

3) mepBoe BEPHO, BTOPOE HEBEPHO

4) 06a HeBEepHBI

Ne 29
Pemenue ypaBHenus konedanus ctpyHbl Uy = a2Uyx ¢ HaUaabHBIM OTKJIOHEHHEM
U(x,0) = j(x) m HaganmbHO# ckopocThio Ui(x,0) = y(x) 3anuceiBaercs B Buae U(X,t) =
& +ak
Pl +at)+elr-at) 1
2 + Zax-ary(x)dx. Torga pemenue ypasaenus Uy = a?Uyy npu
1

HadabHOM oTKjI0HeHHH U(X,0) =0 u HauanbHO# ckopoctu Ut (X,0) =1+ x* mMeer
BH/]I

1 1 1
1) U(x,t) = §[1+(;':—.::r.ﬂl2 + l+(x+ .:;r.fjg]
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1
2) U(x,t) = E(arctg(x+at) - arctg(x-at))

1
3) U(xt) = E(arcsin(x+at) - arcsin(x-at))

1
4) U(x,t) = E(arccos(x+at) - arccos(x-at))

Ne 30
Bepnsl 11 yrBepKICHUS?
A) B 3agaue Hltypma-Jlnysunns pyuximu X = SINPNX SBISI0TCS cOGCTBEHHBIMU (GyHKIUSIMU
3amaun L typma-JInyBums
B) IlepByto kpaeByto 3aauy Al ypaBHEHUS TEIUIONPOBOIHOCTH MOKHO pelIuTh MeTo1oM Dypbe
Br16epuTe npaBUIbHBIN OTBET

1) A—na, B—na

2) A —mner, B—mner

3) A—na, B—mner

4) A —mner, B—na

au

Ne 31 Kpaegas 3agaga DU =0, o1 = 9(S), S c I" HaseIBactcs
1) 3amaueii [lltypma-JInyBuis
2) TpeThel KpaeBoii 3aaueit
3) 3amaueit Heiimana
4) 3anmaueii Jlupuxie

Ne 32. Haiitu peienne ypasaennst Ut = Uy, 0 <x <1, 0 <t <00, yIOBIETBOPSIOIIEE TPAHUYHBIM
yenosusm U(0, t) = U(1, t) = 0, 0 < t < o0, 1 HAYANBHOMY YCIIOBHIO o (> 0ze®,0=x = 1.

Z[aHHaﬂ 3aJa4da sABJISICTCA

1) 3apmaueii [TyaccoHa [uisi ypaBHEHHUS TEILIOPOBOIHOCTH

2) 3amaueit [lItypma-JInyBuis

3) BTOpO# KpaeBoOU 3a1a4ei Uil ypaBHEHHs TEILIOMPOBOIHOCTH
4) mepBoii KpaeBO# 3amaueii 1uisl ypaBHEHHUS TEIIONPOBOHOCTH

Ne 33. T'unepOonuyeckuii TUII UMEET YpaBHEHUE

1) 5Usy + 2Uyy - Uyy = 0
2) Ui+ Uy - Uyy = 0
3) U+ Uy =0

4) AUy - 8Uyy + 4Uy, = 0

No 34
Pemenue ypaBHenus konedanus ctpyHbl Uy = a2Uyx ¢ HaUaabHBIM OTKJIOHEHHEM
U(x,0) = j(x) u HayanbsHOU ckopocThio Ui(x,0) = y(X) 3anuceiBaercs B Buae U(x,t) =
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x4t

glctat)+plx-a) 1

2 + Zaxlary(x)dx. Torna pemenue ypasaenus Uy = a?Uyy ipu
HayainbHOM oTKJIoHeHUHU U(X,0) = X u HavanbHOU ckopocTtu Uy (x,0) =0 umeet BUa
1) U(x,t) = x? — at?
2) U(x,t) =x

3) U(x,t) = 2x% + a’t?
4) U(x,t) =12

Ne 35

Pemenue ypasnenus kone6anus ctpyHbl Uy = a2Uyx ¢ Ha4aIbHBIM OTKJIOHEHHEM
U(x,0) = ¢(x) u HauansHO#M ckopocThio Ui(x,0) = y(X) 3anuckiBaercs B Bujae U(X,t) =
¥ +ar

plr+a)+p(r-a) 1

2 + Z2ax-ary(X)dx. Torma pemenne ypaBaeHust Uy = 16Uy, ipu

HavyanbHOM oTkioHeHuu U(x,0) = x u HayanbHOM ckopocTtu Ut (x,0) =0 umeet Bux

xi

1) U(xt) = x* —4¢
X

2) U(xt) = x* —16¢
£

3) U(x,t) = x* - 16¢

x+4i
x—di

1
4) U(xt) = 8

Ne 36
CDYHI[aMCHTaJ'IbHBIM PCUICHUCM YPpaBHCHUA TCIIJIIOIIPOBOAHOCTHU

{I:I, "f) RE (—Cﬂ, Cﬂ),i’ = (D, m)}}IBH}IeTC}I (dbyHKIIMS BUAA

S
0 Ji(x8) = ﬁe

4t

a L
w iHJ’
Uixi)=— Jam:;-‘:ue g
3) e
g B0 f)‘m"’

- a'U

1B o0yacTu

U
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Ne 37
VYKaXuTe, KAaKUe YTBEPKJICHUS BEPHBI:

A) Ut = 22Uy, - ypaBHEHHUE TEIIONPOBOJHOCTH
B) U= a? (Uxx + Uyy) - BOJIHOBOE ypaBHEHHUE

1) A-na, B—na

2) A - Her, B—na
3) A - net, B — Het
4) A - na, B — Het

Ne 38
Pemenue ypaBHenus konedanus ctpyHbl Uy = a2Uyx ¢ Ha4aabHBIM OTKIOHEHUEM
U(x,0) = j(x) u HauanbHOM ckopocThio Ut(x,0) = y(X) 3anuchIBaeTCs B BUIE
& +ak
pctat)+plx-a) 1
U(x,t) = 2 + Zaxlary(x)dx. Torna pemenue ypasHenus Uy = a?Uxx

npu HadasibHOM oTKJIoHeHuHu U(x,0) = £ ~ u HavanbHOM ckopoctu Ut (X,0) = 0 umeer

BHU/I

1

1) Ugx) = Z(e L gbma
1

2) Uxt) = 2(e 4 g
1

3) Uxt) = (e ey plrah

1
4) U(xt) = 2a (e 0. g lmad)

Ne 39. DnnunrTuyeckuii TUI UMEET ypaBHEHUE
1) 3Uxx - 2ny = Uyy = O
2) 3Uyy + 4Uyy = 0
3) Uxx + 2ny + 3Uyy = 0
4) 4Uxx = 4ny + Uyy = 0
Ne 40
I'pannyHbIE yCIOBHSI IEPBOTO pOJia AJIs YpaBHEHUS TEIIONIPOBOJHOCTH

1) ONPpCACIIAOT TEIUIOBOM MOTOK Ha KOHIIAX CTCPIKHA
2) O3HAYar0T, UTO HAa KOHIAX CTCPKHA 3a/laHa TEMIICPpATypa

3) COOTBCTCTBYIOT CJIy4darOo, KOrJa 4€pe3 KOHUBI CTCPKHA MPOUCXOAUT TEIUIOOOMEH C Oprnca}omeﬁ

45



cpenou 1o 3akoHy HeroroHa
4) 03HAYaIOT, YTO HA KOHIIAX CTEPIKHS 3aJlaHbl PeXKUMBI KOJICOaHHUI
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Bonpocsl 11 KOJJIOKBUYMOB

[0 JUCLHUIUIMHE YPpaBHEHUS MATEMATUYECKON QU3UKHU

Bomnpocs k pa3aeay 1.

1. Iuddepenunanbabie ypaBHEHUS B YaCTHBIX ITPOU3BOIHBIX MIEPBOTO MOPSAKA.

2. KBazunuHeiiHble ypaBHEHHUSL.

3. Iuddepenumanbubie ypaBHEHUS B YACTHBIX MTPOU3BOIHBIX BTOPOTO TOPSIIKA.

4. TlpuBenenne auddepeHInaNbHBIX YpaBHEHHI B YaCTHBIX MPOU3BOJHBIX BTOPOTO TOPSIKA C
JBYMSI HE3aBUCHMBIMH MTEPEMEHHBIMI K KAHOHHYECKOMY BUJTY.

5. Knaccudukanus muddepeHInaIbHbpIX YPaBHEHHH B YaCTHBIX MPOU3BOIHBIX BTOPOTO TOPSIKA C
IBYMSI HE3aBUCHMBIMH TIEPEMEHHBIMH.

6. Kanonmueckuii Bua muddepeHnnaIbHbpIX YpaBHEHUH B YaCTHBIX TPOU3BOJHBIX BTOPOTO MOPSIKA
C TMIOCTOSTHHBIMH KOA(GHUIIMEHTAMH € IBYMS HE3aBUCUMBIMU TIEPEMEHHBIMHU.

Bomnpocs! k pa3zaeny 2.

1. [lonsiTve 0 HaYaJIbHBIX U PAHUYHBIX YCIOBHSIX.

2. THrbl TpaHUYHBIX YCIOBHM.

3. [NocTraHoBKa KpaeBBIX 33a7a4 /ISl ypaBHEHHA B YACTHBIX MTPOU3BOIHBIX TUTIEPOOTHMYECKOTO THIIA.
4. BoytHOBO€ ypaBHEHHE.

5. 3anaya Ko ans ypaBHEeHUS Koyie0aHUI CTPYHBI.

6. ®opmyna JlamambGepa.

Bonpocsl k pa3aeay 3.

3. Mertox paszeneHus MePEMEHHBIX PEIIeHUs CMEIIAHHOW 3a/1auu Il YPaBHEHHS KoJeOaHWi

CTPYHBL.
4. 3apaua lllTypma-JInyBusmis.

Bonpocsl k pa3aeny 4.
3. Pemenune cMemaHHON KpaeBOil 3a1a4u Ul HEOJHOPOJAHOTO YPABHEHMS KOJICOAHUIA CTPYHBL.
Oyukuus ['puna.
4. Tlocranoska 3amaun I'ypca [y TMHEHHOTO HEOAHOPOIHOTO TMIEPOOIMIECKOTO YPABHEHHS.

Bomnpocsl k pa3aeay S.
3. YpaBHenue ['enbMrosblia ¢ OCTOSTHHBIMU KO3 (GHUIIMEHTAMH.

4. Vpasuenue lllpemunrepa 0THOMEPHOTO OCHMILISTOPA.
Bomnpocs k pa3aeny 6.

3. IlocranoBka KpacBbIX 3a4a4 U YpaBHCHUSA TCIJIOMIPOBOJIHOCTH.
4, HpI/IHHI/IH MaKCUMyMa Uil YpaBHCHUA TCIIJIOIIPOBOJIHOCTH.

Bomnpocel k pasaeay 7.
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10.
11.
12.
13.

14.

Bonpocsl

4.

oo

Meton @ypbe pemeHHs TEpBOH KpaeBOM 3a1aud OJHOPOJHBIMH TPAHUYHBIMH
ycIOBHAMHU. MaTemaTndeckoe 000CHOBaHUE METO/IA.

Opnoponnas  mepBasg — KpaeBas — 3agada Uil HEOJHOPOJHOTO  YpaBHEHHUS
TETUTOTIPOBOAHOCTH.

OO6was nepBas KpaeBasi 3a7a4a /i1l ypaBHEHMsI TEIJIONPOBOIHOCTH.

VYpaBuenue Jlamnaca.

I"apmonuveckue QyHKIIH.

CBs3p TapMOHMYECKHX (YHKIHMHA C aHAIMTHYCCKUMH (DYHKIHSIMH KOMIUIEKCHOU
IIEPEMEHHOM.

CpoiicTBa rapMOHHYECKUX QYHKUINN

K pasaeay 8.

Buyrpennsisa u BHemHs 3anaun Jupuxite, 3anaga Helimana, 3a1aua ¢ koco
MIPOU3BOIHOM [yist MU hepeHINaTbHBIX YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX BTOPOTO
nmopsaKa 3JUIUIITHYCCKOTO THIIA.

Pemenue 3agaun upuxie B kpyre uisi ypaBHeHus Jlamiaca.

®opmymna [Iyaccona.
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3ananue pacyeTHo-rpaduuecKkor padoThI

M0 TUCHUIUTHHE Y paBHEHHUs MaTEeMaTHYECKON Qu3uku

[IpuBecTn Kk KaHOHUYECKOU (hopMe ypaBHEHHE BHJA

83U + 283Uy + Uy + bu, + b2uy +cu+f =0, me

Y o — o|o o|o o|o o o|o — o|o — |
o o — o|o — | o|o o — | o o|o — |
o) o — o|o | o|o — — |- o | |
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oz o ™ ~ Lo © N~ oo o S
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Z

49



N o o~ w0 D PE

8.
9.

2. Pemutse 3amagy Komu 111 OTHOMEPHOTO BOJIHOBOT'O YPAaBHEHUS

Uy = Uy + 8, u(x,0) =sin9mx, u,(x,0) =0;

Uy = Uy, + xt, u(x,0) =2cos7nx, u,(x,0) =x;

Uy = a’u,, + sinwx, u(x,0) = 1; u,(x,0) = 0;

Uy = Uy, +sinx, u(x,0) =sinx, u,(x,0) = x;

Uy = 9u,, + e*, u(x,0) =sinx, u,(x,0) =x+ cosx;
u; = 16u,,, u(x,0) =9sin9mx, u,(x,0) = x?;

Uy = 25u,, + 2x, u(x,0) = 13sin5nx, u,(x,0) =x+2;
Uy = 36U, + x%, u(x,0) = 18wsin9mx, u,(x,0) = 1;

Uy = Uy, u(x,0) =sinx, u,(x,0) =x;

10.uy = Uy, + x, u(x,0) = e*, u,(x,0) = x.

3. Pemuts 3amauy

.U = 81u,,, u(x,0) = cosmx, u,(x,0) =0,u(0,t) =u(5,t) =0;

U = 64U,,, u(x,0) =8mcosntx, u,(x,0)=0, u(0,t) =u(6,t) =0;

U = 66U, u(x,0) = 12w cos2ntx, u,(x,0) =0, u(0,t) =u(5,t) =0;
.U = 16U, u(x,0) = 12w cos3nx, u,(x,0) =0, u(0,t) =u(4,t) =0;
U = Uy, u(x,0) = 7w cosdnx, u,(x,0) =0, u(0,t) =u(2,t) =0;
.U = 81u,,, u(x,0) = 27w cos3nx, u,(x,0) =0, u(0,t) =u(4,t) =0;
U = Uy, U(x,0) =19 cos 7x, u,(x,0) =0, u(0,t) =u(2,t) = 0;
.Uy = 64U, u(x,0) = 17w cos3ntx, u,(x,0) =0, u(0,t) =u(5,t) =0;
U = 4U,,, u(x,0) =29mcos2mx, u,(x,0) =0, u(0,t) =u(7,t) = 0;
10. u;; = 16u,,, u(x,0) = 13w cos5nx, u,(x,0) =0, u(0,t) =u(3,t) =0;

© 00 N O O B~ W N P

4.PemnTh 3a1aun

1. u; = 9u,, + x, u(x,0) = cosb6mx, u,(x,0)=0, u(0,t) =—-8,u(2,t) = 2;
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2. Uy = 9u,, + x%, u,(x,0) = 12ncos4mx, u(x,0)=7-5x=0,
u(0,t) = —6,u(3,t) = 6;

3. uy =16uy, +x+t u(x,0) =5cos2nx — 4 + 3x, u,(x,0) =0,
u(0,t) = —4,u(1,t) = —-1;

4. uy = 16u,, + 3xt, u,(x,0) = 12mcos 3nx, u(x,0) = 3 + 2x,
u(0,t) = 3,u(2,t) = 7;

5. Uy = 41U, + 3x%t, u(x,0) = 7cosdnx —2+x, u,(x,0) =0,
u(0,t) = -2,u(3,t) =1;

6. u;y = 49u,, + x, u;(x,0) = 28mcos4nx — 2+ x, u(x,0) =0,
u(0,t) = 2t,u(2,t) = —6t;

7. Uy = 36U,, + cosx, u;(x,0) = 24ncos4nx+4 +x, u(x,0) =0,
u(0,t) = 4t,u(4,t) = 8t;

8. Uy = 25u,, + t%, u,(x,0) = 10mcos 2mx + 7 — 5x, u(x,0) = 0,
u(0,t) = 7t,u(2,t) = -3¢;

9. u, = 16u,, + 9t*x, u,(x,0) = 28nwcos 7rx +1 —x, u(x,0) =0,
u(0,t) =t,u(2,t) = —t;

10.  uy = 4u,, + 3etx, u(x,0) = 7cos 5mx + 2 — xt, u,(x,0) =0,
u(0,t) = -2t,u(3,t) = 1;

5. PemuTs 3aauu 1711 JAHHOTO HEOJHOPOJAHOTO YPABHEHHUS TETUIOMPOBOIHOCTH C
HYJIEBBIMHA HAYaJIbHBIM U TPAHUYHBIM YCIOBUSIMHU

ulx,0) = u(0,t) =u(mt) =0

1 , .
1. u, = oUxx T 5sin 2t sin3x ;

1 2t
2.up = Uy te 2tsindx ;

1 ,
3.u = 2 Uxx 10cos 3t sin2x ;
4. u, = 2u,, + 7e 1% sin3x ;
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5., = —- Uy, + 10sin 3t sindx ;
6. u; = iuxx + 2e 3t sin2x ;

7. u; = %uxx + 2cos t sin3x ;

8. u; = 4u,, + 8e **sindx ;
9.u; = %uxx + 5cos 2t sin2x ;

10. u, = 7u,, + 4e 3'sin5x .

6. PGH_II/ITB 3a1a4U AJId JaHHOT'O HCOI[HOPOI[HOFO ypaBHeHI/ISI TCHHOHpOBOI[HOCTI/I
1. u, = 3—16uxx + 5sin 2t sin6x,u(x,0) = sin 12x + w + 3x,
u(0,t) = m,u(m,t) = 4m.
2. u; = iuxx + 5cos 2t sin2x,u(x,0) = 2sin 6x — w + 2x,
u(0,t) = —m u(m,t) = m.
3.u, = %uxx + 10sin 3t sin3x,u(x,0) = 3sin12x + 2w — x,
u(0,t) = 2w, u(m, t) = m.
4. u, = %uxx + 10cos 3t sindx,u(x,0) = 4sin8x — 2w + x,
u(0,t) = 2w, u(m,t) = —m.
5 u, = 2—15uxx + 17sin 4t sin5x,u(x,0) = 5sin15x + 3w — 2x,
u(0,t) = 3w, u(m,t) =m.
6. u; = 3—16uxx + 17cos 4t sin6x,u(x,0) = 6sin24x — 41w + 2x,
u(0,t) = —4m, u(m,t) = 2m.
7.u; = luxx + 26sin 5t sin2x,u(x,0) = 7 sin 8x + 4w — 3x,

4

u(0,t) = 4w, u(m,t) = m.
8. u, = %uxx + 26¢co0s 5t sin3x,u(x,0) = 8sin9x — 3w + 3x,

u(0,t) = —3m, u(m,t) = 0.
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9. u, = %uxx + 37sin 6t sin4dx,u(x,0) = 9sin8x + 5w — 4x,

u(0,t) = 5w, u(m,t) = m.
1

10. wu, = o5

U,, + 10cos 3t sin5x,u(x,0) = 20sin 10x — ™ + 2x,

u(0,t) = —m, u(m,t) = m.

Kpurtepuu oueHMBaHusI KA4eCTBA PELICHUS PACYETHO-TPapUUECKOH
padoThI:

5. Meroauyeckue MaTepHuaJbl, onpeae/asonue npoueaypbl Ol eHUBAHUSA
KOMIIETEHIMH

5.1 Kpurepun onieHMBaHHMs KA4eCTBA YCTHOI'O OTBeTa
OneHka «OTJIMYHO» BBICTABISETCS 3a TIJIyOOKOE€ 3HAaHHE MPEIyCMOTPEHHOTO MPOrpaMMOi
MaTepuaga, 3a YMEHHME 4YETKO, JIAKOHUYHO M JIOTUYECKH IIOCJIENOBATECIIBHO OTBEYaTh Ha
ITOCTaBJIEHHBIE BOMPOCHI.
OneHka «xopomo» — 3a TBEpPAOE 3HAHUE OCHOBHOIO (IIPOrpaMMHOI0) MaTepuala, 3a
IpaMOTHBIE, 0€3 CYIECTBEHHbIX HETOUHOCTEH OTBETHI HA IIOCTaBJIEHHBIE BOIIPOCHI.
O1neHKa «yAOBJETBOPUTEJIBHO» — 3a 0O0lIee 3HAaHUE TOJBKO OCHOBHOTO MaTepHasa, 3a OTBETHI,
coJiepKalle HETOYHOCTH WM €1a00 apryMEHTHpPOBAaHHBIE, C HAapYIIEHUEM IOCIEA0BATEIbHOCTH
U3JI0’KEHHS MaTepHala.
OneHka «HEYIOBJIETBOPHUTEJIbHO» — 3a HE3HAHME 3HAYMUTENBHOM YacTH IPOrPAMMHOIO
MaTepuala, 3a CylIeCTBEHHbIE OIIMOKM B OTBETAX Ha BOIPOCHI, 32 HEYMEHHE OPHUEHTHUPOBATHCS B
MaTepuale, 32 He3HAHWE OCHOBHBIX NOHATUN AUCLUATIINHBIL.

5.2 Kpurepuu oueHMBaAHUS TECTUPOBAHMS

[Ipn TectupoBanuu Bce BepHble OTBeThl Oepyrcs 3a 100%.
90%-100% oTau4yHO

75%-90% xoporio

60%-75% ynoBIETBOPUTEIHHO

MeHnee 60% HeyIOBIETBOPUTEIHLHO

5.3 Kpurepun onieHMBaHus Pe3yJIbTATOB KOJUIOKBHYMA

OneHka «OTJMYHO» BBICTABISETCS 3a TIJIyOOKOE 3HAaHUE TMPEAYCMOTPEHHOIO MPOrpaMMOit
MaTtepuana, COJCpPKAIIErocsi B OCHOBHBIX U JOTMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JTUTEPATYPHBIX
HMCTOYHHMKAX, 32 YMEHHE YETKO, JIAKOHMYHO U JIOTUYECKH TIOCIIEIOBAaTEIbHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOMPOCHI, 32 YMEHUE aHAJTU3HPOBATh HM3y4aeMbI€ SIBJICHHMS B HMX B3aUMOCBS3U U
JTUATIEKTUYECKOM pa3BUTUHU, MPUMEHATH TEOPETUUYECKUE MOJIOKEHHUS NPU PEIIEHUU NMPAKTHUYECKUX
3ajady.

OneHka «XOpolio» — 3a TBEPIOE 3HAHME OCHOBHOIO (MIPOrPaMMHOT0) MaTepuaina, BKIIOYas
pacueTsl (P HEOOXOJIMMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
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IIOCTaBJICHHBIE BOIPOCHI, 33 YMEHHE IIPUMEHSATH TEOPETUYECKUE IIOJOKECHUS Ul PELICHUs
IIPAaKTUYECKUX 3a]1a4.

OueHka «yIOBJIETBOPHTEIBbHO» — 3a o0O0llee 3HAHUE TOJIBKO OCHOBHOIO Marepuana, 3a
OTBETHI, COJEp)KaIlMe€ HETOYHOCTH WM cinabo apryMEeHTHpPOBAaHHBIE, C HapylIEHHUEM
HOCJIE0BATEIbHOCTH U3JI0KEHUS MaTepuana, 3a cl1aboe MPUMEHEHHE TEOPETHUECKUX IOJI0KEHUI
IIpY PELICHUH NTPAKTUYECKUX 3a]1a4.

OneHka «HeyJI0BJIETBOPUTEJIBbHO» — 3a HE3HaHHE 3HAUUTEIbHOW YacTW IPOrPAMMHOTO
MaTrepuaia, 3a CyIleCTBEHHbIE OIIMOKM B OTBETAaX Ha BOIPOCHI, 3 HEYMEHUE OPUEHTHPOBATHCS
B pacyeTax, 32 HE3HAHHE OCHOBHBIX ITOHSATHUH JVCHUILIAHBIL.

5.4 Kpurtepum oueHUBaHHA Pe3yJIbTATOB pacueTHO-Tpaguyeckoii padoThl

IIpn npoBepke pacueTHO-rpaduueckoil paboTel Bce BepHbIe OTBEThI Oepyrcs 3a 100%.
90%-100% oTimaHO

75%-90% xoportio

60%-75% yIoBJIETBOPUTEIHLHO

Menee 60% HEYTOBIECTBOPUTEIHLHO

5.5 Kpurtepuu oueHnBaHus pe3yJibTaTOB IK3aMeHAa

OneHka «OTJMYHO» BBICTABISETCS 3a TIJIYOOKO€ 3HAaHUE MPEAYCMOTPEHHOIO MPOrpaMMoit
Marcpuaina, COACPKAICTOCA B OCHOBHBIX H AOIOJHUTCIBbHBIX PCKOMCHIOBAHHBIX JTUTCPATYPHBIX
HCTOYHHUKAX, 3a YMCHHEC YCTKO, JIAKOHUYHO M JIOTUYCCKHU IIOCICAOBATCIBHO OTBEYATh Ha
IMOCTABJICHHBIC BOIIPOCHI, 3@ YMCHUC AHAJIMU3UPOBATH H3Y4YaCMBIC SBJICHHA B HX B3aUMOCBA3U U
IMAJICKTHYECKOM DPa3BUTUH, IPUMEHSTh TCOPETUUECKUE IMOJIOKEHHS NIPU PEIICHUH TMPAKTUICCKUX
3ajay.

O1neHKa «XOpomIo» — 3a TBEpPAOE 3HAHHUE OCHOBHOTO (IIPOrpaMMHOTO) Marepuaja, BKIFOYas
pacyeTsl (Mpu HEOOXOIWMOCTH), 3a TPaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJICHHBIC BOIPOCHI, 33 YMEHHE MPHUMEHATh TEOPETHUYECKHE TIIOJIOKEHUS Ui PEIICHUS
MPAKTUYCCKHUX 3a/1a4.

O1neHKa «yTOBJETBOPHUTENBbHO» — 3a O0IIee 3HAHWE TOJILKO OCHOBHOTO MaTepualla, 3a OTBETHI,
coJiepKalue HeTOYHOCTH WM C1a00 apryMEHTHPOBAaHHBIC, C HApYIICHHEM IOCIEI0BATEILHOCTH
U3JIOKCHHUST Marepuana, 3a cllaboe NPUMEHEHHWE TEOPETHYECKHX TOJIOKCHHH TIPH pPEHICHUU
MPAKTUYCCKHX 3a/1a4.

OneHka «HEYJIOBIICTBOPUTEIBHO» — 32 HE3HAHHE 3HAYUTEIBHOH 4YacTH MPOTPaAMMHOTO
MaTepuala, 3a CyIIeCTBEHHbIC ONIMOKM B OTBETAaX HA BOIPOCHI, 32 HEYMEHHE OPHEHTHPOBATHCS B
pacuerax, 3a HE3HAHWE OCHOBHBIX MOHSATHN JUCIHUILTAHBI.
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