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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

esin 0OcBOCHUA TUCHUILIHHBI (MOYJIA):

(dopmMHupoBaHKE U pa3BUTHE y 00YUAIOMIMXCSl KOMIIETCHLIUH JUIsl peIeHHsI Tpooiiem,
TpeOYIOUINX NPUMEHEHUS (PyHAAMEHTABHBIX 3HAHUN B 00JIaCTH paguo(U3UKH - HAOIIOAI0LIHXCS
B IIpUpoze (HPU3NYECKUX SIBICHUH U 00BEKTOB, 00JIaIal0NINX BOJTHOBOM MM KOJe0aTeIbHOM
IIPUPOJOM.

3agaun:

OCBOCHME CTYJECHTAaMU TEOPUM U MOJEJIEH CBSA3aHHBIX C OCHOBHBIMU KJIACCAMHU YPABHEHUMN
¢u3uky; BeIpabOTKa YMEHUH KIIACCH(PHUKAIIMU U TIPUBEICHHUS K KAHOHMYECKOMY BHTY
g depeHIMaIbHbIX YPaBHEHUH BTOPOTO MOPSIIKA B YACTHBIX TPOU3BOIHBIX; (POPMHUPOBAHUE
HaBBIKOB IIOCTAHOBKM OCHOBHBIX BUJI0B KPAEBbIX 33/1a4, BEIBOJA U PELIEHUS OTBEYAIOIIUX UM
YpaBHEHUU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.0O
TpeGoBanus K mMpeABAPUTEIbHON MOAT0OTOBKE 00y4aK0IIerocs:

TpeGoBaHus K «BXOJHBIMY» 3HAHUSM, YMEHHUSM U TOTOBHOCTSIM 00Y4arOIIerocs,
HEOOXOMMBIM TIPY OCBOCHUU JIaHHOW JAUCIUILTUHBI H TPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHHS
NPEIIECTBYIONINX JTUCIUILIINH:

1. TeopeTHYecKOe U MPAKTUYECKOE 3HAHKUE TU(PHEPCHIIMATHEHOTO U HHTETPATbHOTO
UCUMCIICHUS], TEOPUH PSIJIOB, IMHEHHON anre0pbl U aHATUTUYECKON reoOMeTpHH,

Qg depeHraIbHbIX YpaBHEHUH, TEOPUH (PYHKIMI KOMIUIEKCHOTO IEPEMEHHOTO | Ap. (T.€.
(dakTHUecKoe 3HaHUE U YMEHHS B paMKaX BCEX MaTeMaTHYECKUX KYpCOB).

2. TeopeTHUYeCKHe 3HaHUsI U3 PU3NIECKUX KYpCOB (MEXaHUKa, JIIEKTPUYECTBO,
TEPMOJMHAMHUKA U JIp.).

3. 3HaHMS U YMEHMsI, IOJYyYEeHHBIE B paMKax Kypca HHpopmartuka (padota ¢
MPUKIAIHBIMUA IPOrpaMMaMH, 3HaHUE OCHOBHBIX YMCJIEHHBIX METOJIOB U aJITOPUTMOB).

N3yuaemas quctuIinHa JOTHYECKU U CONEPKATEIHHO-METOUYECKH B3aUMOCBsI3aHa CO
CIIEIYIOIIMMHU TUCIUTUTHHAMU

MaremaTuueckuii aHaJIn3

AHanuTuyeckas TeoMeTpus U JIUHeWHas anredpa
JuddepenunanbHble ypaBHEHUS

Teopus QyHKITHI KOMITJIEKCHOTO MTEPEMEHHOTO

Jducuuniannabl (MOAYJIM) M PAKTUKH, IJI51 KOTOPbIX OCBOCHUE JTAHHOM U CHUIINHbBI
(MoayJis) He00X0AMMO KaK MpeanecTBYIOLIee:

KBanToBast MexaHuka
TeopeTnyeckass MEXaHHUKa
DIIEKTPOAMHAMHUKA
HayuHno-uccnenoBarenbckas pabora

[IpennumniomHuas npakTuka
3. OBPBEM JUCHHUITVINHBI

O01asi TPYA0EeMKOCTh S3ET
YacoB 110 y4eOHOMY TUIaHY 180
B TOM YHCJI€:

ayIUTOPHBIC 3aHATHUS 68
CaMOCTOSITEeNIbHAs paboTa 85
4acoOB Ha KOHTPOJIb 27




4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMU PE3YJbTATAMU OCBOEHUA
OBPA3OBATEJIBHOU ITPOI'PAMMBI

OIIK-1.1: O6nagaet 6a30BbIMU 3HAHUAMH B 00J1aCTH (PU3UKH U PAAHO(PU3NKI

OIIK-2.2: TIpoBOAUT TEOPETHUECKOE H3yUYeHUE OOHEKTOB, CUCTEM H IIPOILIECCOB B paMKax
TEMBbI HAyYHOT'O HCCIIEAOBAHUS

VYK-1.1: Ananusupyer 3a1ady, BeIIEIAsA €€ 0a30BbIE COCTABIISIOIINE

YK-1.2: Onpenensier, UHTEPIPETUPYET U PaHKUPYET HHOOPMALIHIO, TPEOYEMYIO IS
pELICHUs IOCTABJICHHON 3a/1a4u

VYK-1.5: PaccmarpuBaeT u npejiaracT BO3MOXKHbIE BAPUAHThI PEIICHUS TOCTaBJIEHHON
3ajlauy, OLICHNUBasl UX JOCTOMHCTBA U HEJOCTATKH

5. BUJAbI KOHTPOJIA

Bunsl KoHTpONII B cemecTpax:

3K3aMEHBI | 5

6. A3BIK IIPEIIOJJABAHUA

SI3bIK TIpeTio1aBaHus: PyCCKUIA.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

Kon HanmeHnoBaHuUe pa3iesioB U Bun Cemectp | YacoB | HUcrou- | [Ipumeuan-

3aHAT. TeM s3ansaTua | / Kype HUKH ue

Pazgen 1. 1. VYpaBHenus c

YaCTHBIMU IIPOU3BOJHBIMU
BTOporo  mnopsaka. Ilonstus
XapaKTEPUCTUKU
KBa3WJIMHEWHOTO YpaBHEHUSA
IIEPBOIO MOpsI KA.
WNHurterpupoBanue JIMHENHBIX
YpPaBHEHUN TIEPBOr0O  IMOPAIKA.
WNHuterpupoBanue
KBa3UJIMHEUHBIX YPaBHEHHI

nepBoro nopsnaka. 3agada Komm
JUISL KBa3WJIMHEHHOTO YypaBHEHUS
MIEpPBOTO NOPsIKA.

1.1 |VYpaBHeHus c yacTHbIMH | JIek 5 2 JI1.1JI1.2
MIPOU3BOTHBIMA BTOPOTO
TOpSI/IKA.
1.2 |VYpaBHeHus c yacTHbIMH | [Ip 5 2
MIPOU3BOIHBIMU BTOpOTO
NopsiKA.
1.3 | YpaBHeHus c yacTHbIMH | Cp 5 7
MIPOU3BOTHBIMA BTOPOTO

MOpsIIKA.




Paznen 2. 2. VYpaBHeHHS C
YaCTHBIMU MIPOU3BOIHBIMU
BTOpOro  mnopsanka. llonstue
XapaKTEPUCTHUECKOW (OpMBI |
KJIacCU(UKALIUS JTMHEWHBIX
YPAaBHEHUN BTOPOTO IOPSAKA.
Knaccudukanus  HeIMHEHHBIX
YPAaBHEHUN BTOPOTO IOPSAKA.
[lpuBeneHre K KaHOHUYECKOMY
BUJly JIMHEHHBIX  ypaBHEHUH
BTOPOTO TIOPSIJIKA C TOCTOSTHHBIMU
K03 pHULIHEHTaMU.

2.1

YpaBHeHus c YaCTHBIMHU
MIPOU3BOJHBIMHU BTOPOTO MOPSIJIKa

Jlex

2.2

YpaBHeHus c YaCTHBIMHU
MIPOU3BOHBIMH BTOPOTO TTOPSIJIKA

Ip

2.3

YpaBHeHus c YaCTHBIMU
MIPOU3BOHBIMH BTOPOTO TOPSIJIKA

Paznen 3. 3. IlpuBeneHue K
KaHOHUYECKOMY BUJY JIMHEHHOTO
YpaBHEHUS BTOPOTO TMOpsiaKa ¢
JBYMSI HE3aBHCUMbBIMHU
MepPEeMEHHBIMH. 3aa4a KOIIU s
JUHEHHOTO YypaBHEHHUS BTOPOTO
nopsiKa TUIEepOOINUECKOTO
THUIIA. 3agaua Komm  mis
JUHEHHOTO YypaBHEHHUS BTOPOTO
nopsiIka C  aHAIUTHYECKUMH
JTAHHBIMHU. dopMyIUpOBKa
teopembl Komm KoBaneBckoi.
[loHsiTHE KOPPEKTHOCTH 3aJayu
MaTeMaTUYeCKOn buzuK.
ITpumep Anamapa.

3.1

IIpuBeneHne K KaHOHUYECKOMY
BHUJly JIMHEHHOIO  ypaBHEHMS
BTOPOrO0  IOpsiAKa C  JABYMS
HE3aBUCUMBIMU IIEPEMEHHBIMU.

Jlex

3.2

IIpuBeneHne K KaHOHUYECKOMY
BUJly JIMHEHHOIO  ypaBHEHMS
BTOPOrO0  MOpsiAKa C  JABYMS
HE3aBUCUMBIMU IIEPEMEHHBIMU.

Ip

3.3

IIpuBeneHne K KaHOHUYECKOMY
BUJly JIMHEHHOTO  ypPaBHEHMS
BTOPOrO0  MOpsiAKa C  JABYMS
HE3aBUCUMBIMU IIEPEMEHHBIMU.

Cp

Paznen 4. 4. BolBog OCHOBHBIX
ypaBHEHU I MaTeMaTUYECKON
busuku. YpaBHeHHE KoyeOaHUI
CTpyHBL. YpaBHEHHE KoyeOaHUM
MeMOpaHBI. VYpaBHeHue
pacrpoCTpaHEHHUs TerJa B
M30TPOITHOM  TBEPAOM  TEJE.
YpaBHeHus, OIIUCHIBAIOIIECE
CTallMOHAPHBIE MPOLECCHI
pacnpocTpaHeHus Teruia.




4.1

BbiBOI OCHOBHBIX  ypaBHEHHI
MaTeMaTH4eCKOH (U3NKU

Jlek

4.2

BpIBOI OCHOBHBIX  ypaBHEHUU
MaTeMaTHYeCKON (PU3NKU

Ip

4.3

BpIBOL OCHOBHBIX ypaBHEHUU
MaTeMaTHYeCKON (PU3NKU

Pazpen 5. 5. VYpaBHeHus
TUIEepO0INIECKOTO THUIIA.
OnnopoaHoe BOJIHOBOE
ypaBHeHue. 3amaua Komm gns
OJIHOMEPHOT'O BOJIHOBOT'O
YpaBHEHUS. dopmyna
Janambepa. 3amaga c
HAYaIbHBIMH  YCIOBHSIMH IS
BOJIHOBOTO ypaBHEHUS C Tpems
MPOCTPAHCTBEHHBIMH

MePEeMEHHBIMH. dopmyna
Kuproga. 3amaua Komm s
BOJIHOBOTO YpaBHEHHUS C JIByMS
MPOCTPAHCTBEHHBIMH

NepeMeHHbIMH. MeToa  ciycka.
®opmyna Ilyacona. Ananus
pemenus. [lonstus  oGmactu
3aBHCUMOCTH, 00JIaCTU BIUSIHUS U
o0JacTu onpeaeneHus.

5.1

VYpaBHEHUS  TUINEPOOIHMUECKOTO
THUIIa

5.2

VYpaBHeHUs]  THNIEPOOIMUECKOTO
THUIIa

5.3

VYpaBHeHUs]  THIEPOOIMUECKOTO
THUIIa

Pazmen 6. 6. HeomaopomHoe
BOJIHOBOe ypaBHeHue. Ciydait
OJIHOU IIPOCTPAHCTBEHHON
nepemenHoil.  Coywail — Tpex
IPOCTPAHCTBEHHBIX ITEPEMEHHBIX.
3ana3apIBarOIIni MOTEHIINAI.
CrnydJaii 1ByX MpOCTPaHCTBEHHBIX
NIepPEMEHHBIX.

6.1

Heonnoponnoe BOJIHOBOE
ypaBHEHUE.

JIek

6.2

Heonnoponnoe BOJIHOBOE
ypaBHEHUE.

IIp

6.3

Heonnoponnoe BOJIHOBOE
ypaBHEHUE.

Cp

Pazgpen 7. 7. KoppektHo
MOCTaBJICHHBIE  3alayul IS
TUTIEPOOTNYECKUX  YpaBHEHUH.

E)II/IHCTB CHHOCTb peIHeHI/ISI
3amayn KOIIIH. OO6mmas
IIOCTaHOBKa 3a1a4n Komm.
3amaua I'ypca,

XapaKTEPUCTUICCKA 3a/1a4a.




7.1

KoppekTtHo MOCTaBJICHHBIE
3aadyu A T I/IHep6OHI/I‘I€CKI/IX
ypaBHEHHU

Jlek

7.2

KoppektHo MOCTaBJICHHbBIE
3aJaud I TUIEPOOTMYECKUX
ypaBHEHU

7.3

KoppekTtHo IOCTaBJICHHBIE
3a7a4u A8 TUIEpOOIMYECKUX
YpaBHEHU U

Pasnen 8. 8. VYpaBHeHus
napaboIMIeCcKOTo THIIA.
[Ipuniun Makcumyma. IlepBas
KpaeBas 3ajaya JJisl ypaBHEHUS
TemIonpoBogHOoCcTH. [locTaHOBKa
3agaun Komm m Jgoka3aTeiabCcTBO
CyLLIECTBOBaHUSI €€  pElICHUS.
I'nmagkocthb pelIeHU.
Heonnopoanoe YpaBHEHHE
TETJIOTPOBOJHOCTH.

8.1

YpaBHeHUS napaboINnYecKOro
THTIA

Jlex

8.2

VYpaBHeHusst ~ mapabOIMUECKOIO
THUIIa

8.3

VYpaBHeHust ~ mapabOIMUECKOIo
THUIIa

Pazmen 9. 9.  VYpaBuenwue
AITUITHYECKOT O TUIA.
OcHoBHbIE CBOMCTBA
TFapMOHHMYECKHUX GbyHKIU.
WHTrerpasbHOE  NpEACTaBICHUE
TFapMOHHMYECKUX GbyHKIU.
Teopema o cpennem. IlpuHimm.
DKCTpeMyMa U €ro CJIEeICTBUSI.

9.1

YpaBHeHue AIUTMITUYECKOTO
TUTIA

Jlex

9.2

YPaBHeHI/IC SJITUIITHYCCKOI'O
THUIIA

Ip

9.3

YPaBHeHI/IC SJITUIITHYCCKOI'O
THUIIA

Pazpen 10. 10. ®ynkius ['puna.
Pemenue 3amaun upuxie s
mapa M TOJIYIIPOCTPAHCTBA.
[Tousitue pynkuuu ['puna 3anaun
Hupuxie JUIST ypaBHEHUS
Jlanmacca.  Pemienue  3agauu
Hupuxne nmua wmapa. Popmyna
Ilyaccona. Pemenune  3amaum
Jvpuxie st moaynpoCcTpaHCTBa.
HexoTopsie CIIENICTBHS,
BRITHKAIONIE U3 bopMyIBI
ITyaccona. Teopemsl JInyBuiis u
I"apnaka.

10.1

Oynkuus [ puna

Jlex




10.2

Oyukiusa ['puna

10.3

Oynkuus [puna

Cp

Pazgen 11. 11. Merox ®ypse
(meron paszaeseHus
IIEPEMEHHBIX). Pemenue
CMEIIaHHbIX 3a1a4 JUTST
ypaBHEHUN  TrUNEpOOIMYECKOTO
TUIIA ~ METOJOM  pa3JelieHus
IIEPEMEHHBIX. Pemenue
CMEIIaHHbIX 3a1a4 JUTSt
ypaBHEHUU napaboIuYecKOro
TUIIA  METOJOM  pa3JelieHus
nepeMeHHbIX. Pemenue kpaeBbix
3a71a4 U1 YpaBHEHUH
IIMNTUYECKOTO THUIIA METOJIOM
pasneneHus [IEPEMEHHBIX.
IlocTpoeHne peleHnii KpaeBbIX
3a/1a4 B IPSIMOYTOJIbHBIX
obnactsax. Iloctpoenue pemieHuit
KpaeBbIX 3a7ad B KPYTOBBIX
obnacTsix.

111

Mertox dypne (meTon
pasJielICHUs IEPEMEHHBIX ).

Jlex

11.2

Merton dypbe (meTon
pa3zieNeHNs HIEPEMEHHBIX ).

Ip

11.3

Merton dypbe (meTon
pa3zieNeHNs IEPEMEHHBIX ).

Pazmen  12. 12.  OcHoBbI
MaTeMaTU4eCKOoro
MOJETUPOBAHUS B busuke.
TouHOCTB, CXOJIMMOCTh Hu
YCTOMYMBOCTh PA3HOCTHBIX CXEM.
Ponbp maTemarnueckoil ¢puzuku B
MOJICIIUPOBAHUU CJIOYKHBIX
bu3IIEeCKUX SIBJICHUU.
Ucnonp3oBanne CHCTEMBI
MAPLE nns aHanu3a U pemieHus
yYpaBHEHUN QU3HKH.

121

OCHOBBI MaTeMaTUu4CCKOro
MOICIIMPOBAHUS B (I)I/ISI/IKC

Jlex

12.2

OCHOBEI MaTEMaTHYECKOTO
MOJIEJTMPOBaHUS B DU3HKE

IIp

12.3

OCHOBEI MaTEMaTHYECKOTO
MOJIEJTUPOBaHUS B U3HKE

Paspen 13. ok3amen

131

9K3aMC€H

DK3aMeH

27




OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

AkTtuBHOe citymanue. ['pynmnoBoe pemenue 3aaad. J(ucrtannonabie 00pa3oBaTelibHbIC
TEXHOJIOTU

Cnncok 00pa3oBaTe/ibHbIX TEXHOJIOT Uil

1 JuckyccronHble TeXHONIOTUH (popym, CUMIIO3nyM, 1e0aThbl, aKBaprHyMHast TUCKYCCHS,
naHeJIbHast JUCKYCCHsI, KPYIJIbIA CTOJ, (haCHIIMTHPOBAHHAS H T.J.)

2 |Wudopmarmonnsie (1iudpoBbIe) TEXHOIOTHH

3 | AKTUBHOE CITyIIIaHHE

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUA

8.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl IPOBECIACHUS Telcymei/i aTrecranmumn

3agaHue:

1. Haittu u chopmynupoBath criennpuKy peieHus 3a1auu s KoneOaHuil orpaHuYeHHON
CTPYHBI C K€CTKO 3aKpPEIUICHHBIMU KOHIIAMHU.

2. ChopmynupoBath pelieHue ypaBHeHHH napabonnyeckoro tTumna MetoioM dypbe B
CIIy4ae HEOJITHOPOJHBIX KPaeBbIX YCIOBHI.

3. BemmonHuTh nouck penieHus: ypaBHeHuit Jlamnaca B cheprueckoit 1 HUIMHAPHIECKON
CUCTeMax KOOpAHMHAT ¢ TOMOIIbI0 GpyHKmii ['puna

4. HaiiTi 1 onicath Kak MOYKHO BBITTOJTHUTh aCUMIITOTHYECKOE MOJICITMPOBAHHE
TEIJIOMPOBOJHOCTH B TOHKOM CTEPIKHE.

Tewmsl pedepaToB:

1) Ucnionb3oBanue cuctembl MAPLE mutst pemienus 3a1au MaTeMaTuueckon (GU3uKu

2) YpaBHEHHsI B YaCTHBIX MPOU3BOAHBIX U (yHIaMEHTAIbHBIE 3aKOHBI IPUPO/IBI

3) [Touemy ocHOBHBIE ypaBHEHUS (GUBUKH HE COJIEPKAT IPOU3BOJHBIX BBIIIIE BTOPOTO
nopsiika?

4) Mpunnun Jroamens mis nuddepeHmanbHbIX ypaBHEHUH C YaCTHBIMU TPOU3BOTHBIMH

5) UucneHHbIe METO/IBI PEUICHHUS YPAaBHEHHU B YACTHBIX MMPOU3BOIHBIX

8.2. OneHouHble MaTepHualJibl Jisl IPOBCACHUS l'[pOME)KyTO‘IHOﬁ aTTeCTallumn

TunoBbie KOHTPOIBHBIE 3a/IaHUS:

1. IIpoBenuTe KIaccuuKaIo ypaBHEHH:
Ut = Uxx+2Ux+U

Ut=Uxx+exp(-t)

Uxx+3Uxy+Uyy = cos X

Utt = UUxxx+2Ux+ sin x

[To cnexyronmM npu3HaKaMm:

1) TMHEHHOCTH, HETMHEWHOCTh

2) opsIOK

3) Bua k03 PUIHEHTOB (IOCTOSIHHBIE, IEPEMEHHBIE)
4) OMHOPOAHOCTH (17151 TIMHEHHBIX YPaBHEHH )
5) Tin (JUIst TUHEWHBIX YpaBHEHUN)

2. Kakne ¢uznueckrie 3aKOHBI JIEKAT B OCHOBE MOJICTUPOBAHUS (PU3UIECKUX TTPOIECCOB
pacnpocTpaHEHHs BOJIH U Teria?

CkoJbKo cymiecTByeT penieHuid ypaBaeHus: Ut=UXxx?

3.Pemuts 3amauy: [IpuBecTy K KAHOHMUECKOMY BUy YpPaBHEHUE




Uxx+2Uxy+2Uyy+4Uyz+5Uzz+Ux+Uy=0

4. I[TpouHTEpNIPETUPOBATH ISl KAKOW (PU3UUECKOM CHCTEMBI ITOCTABJICHA CIIEAYIOIIast

3agayda?

utt = a2uxx + f(x, t), x >0,t>0,
uft=0 = u0(x), ut|t=0 = ul(x), x >0,
(o + Bux)|x=0 = ¢(t), t > 0.

Kak pemraercs 3amaua?

[Ipumepsl BOIIPOCOB /AJIsi MPOBEPKU TEOPETHUECKUX 3HAHUI:

3. Kimaccudukanus ypaBHeHH 2-TO MOPSIIKA.

4. XapaKTepUCTHUECKOEe YpaBHEHHE (XapaKTEPUCTHKH ).

5. OcHoBHble nuddepeHuanbHbIE ONepaluy Hajl CKaIIPHBIMU U BEKTOPHBIMU

IIOJISIMU.

6. ®opmynsl Ctokca u I'aycca-OcTporpaackoro.

7. Bun ypaBuenuii Jlamnaca, [lyaccona, I'enpMrosibua, TemaonpoBOAHOCTH,
KOJICOaHMIA.

8. IloctanoBKa OCHOBHBIX 337a4 M@ (KpaeBble U HAYaJIbHBIE YCIOBUS,
YCTaHOBUBIIUICS pexuM, 3aaa4ya Komn).

9. KoppekTHoctb 33724 MO.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

®opmyna JI’Anambepa.

3anaua Ll typma-JInysumis (C3 u CO 3amaun).

Teopema CrexioBa.

Hopma, opTOroHasbHOCTb.

[TonHOTa, 3aMKHYTOCTh CUCTEMBI (DYHKLIUH.

[unuuapudeckre GyHKUUHU (MX aCUMIITOTHKA U TIOBEJCHUE B HYJIE).
OproroHanbHble MOJTUHOMBI.

[Tonuuomsl Jlexkanapa (OCHOBHBIE CBOMCTBA).

O06001eHHsI psg Pypbe.

OcCHOBHbBIE KPUBOJIMHEHHBIE OPTOTOHATIBHBIE CUCTEMbI KOOPAMHAT.
I'amma QyHKIHS.

[Tonsatue 0606meHHbIX GyHKIMH, QyHKIUA upaka, XeBucaiiaa.
Wnes metona ¢pynkuuii ['puHa u MeTo1a MOTEHIIUAIOB.
dyHnaMeHTaIbHbIE PEIlIeHHs ypaBHEHHH TETIONPOBOAHOCTH, Jlamaca,

I'eneMmrossIa.

24.

MeTtoa KOHEUHBIX pa3HOCTeﬁ (3aHI/IcaTL Pa3HOCTHOC ypaBHeHHe), HaThb IIOHATHC

CXOAUMOCTH, TOUYHOCTH, YCTOI\/'ILII/IBOCTI/I Pa3HOCTHBIX CXEM.

25.

dopMa MpoBEACHUS IK3aMEHA: CTYICHTHI, OCBOMBIIIME NMPOrpaMMy Kypca «MeTozsl
MaTeMaTHU4eCKON (PU3NKM» MOTYT MOJYYUTh OLIEHKY TI0 UTOTaM CEMECTPOBOM U MOTyCEMECTPOBOI

ITpumeps! HenuHeNHBIX ypaBHeHMH (ypaBHeHue KJ1®, HaBpe-CTokca).

8.3. TpeOoBaHus K Pl THHI-KOHTPOJIIO

peiiTuHroBoi aTTectanuu cornacHo «llonokeHnto o peHTHHTOBOI cucTeMe 00yueHus
TBI'Y» (mporokos Ne8 ot 30 anpenst 2020 1.).

Ecnu ycnoBus «IlonoxeHust 0 peUTUHTOBOM CUCTEME ...» HE BBIMOJHEHBI, TO SK3aMEH

cmaetcst coriacHo «I10I0KEHUIO 0 TPOMEKYTOUHOM aTTecTaliy (IK3aMEHaX U 3a4eTax)

00ydJaronuxcs mo nporpaMmmam Boiciiero oopazoanust TBI'Y» (mpotokosn Nell ot 28 ampenst 2021

T.)



OreHka 3HaHUH CTYJICHTOB OCYIIECTBISIETCA MO PE3Y/IbTaTaM YCIIEBAEMOCTH M OILICHUBACTCS
o 100 — 6anbHO# cucreme. CeMecTp ASTUTCS Ha J[Ba MOJTYIIS.

B kaxmom MonyIe CTyIeHT MOXKeT Ha0paTh MakCcUMaibHO 10 30 Gansios:

1. cnath npenoaaBaTeNo PEUICHUS TOMAIIHUX 3a/1a4, MOJyYCHHBIX U3 YKa3aHHBIX
cOOpHHKOB 3a1a4 - 20 6ayos,

2. OTBETUTH HA TEOPETHUECKUE BONPOCH - 10 Oaos

WuTerpanpHas (peHTHHIOBas) OIICHKA 3HAHWH CTYJIEHTOB OCYIIECTBISIETCS B OaJliax B
KOMIUIEKCHOU (hOpME C yUETOM:

* OLICHKH 110 UTOTaM TEKYIIero KOHTpouIs (110 60 6aioB)

* OIICHKH UTOTOBBIX 3HAHHM B X0J1¢ 3Kk3ameHa (10 40 6ayioB).

Kpurepuu onieHkH KadecTBa 3HaHUMN JUIsI UTOTOBOT'O KOHTPOJIS

«oTIIYHOY - 85-100 6aIOB : TEOPETUUYECKOE COACPKAHIE Kypca OCBOCHO TOJIHOCTHIO,
0e3 pobesoB, HEOOXOIMMBbIE ITPAKTUYECKUE HABBIKU PaOOThI C OCBOEHHBIM MaTepUaioM
c(OpMHPOBAHEI, BCE MPETYCMOTPEHHBIE POTrpaMMOii 00yueHHs yueOHbIE 3aJaHHsI BBITIOTHEHBI.

«xoporoy -70-84 6aIoB : TEOPETHUECKOE COACPKAHKIE Kypca OCBOCHO TIOJTHOCTHIO,
0e3 pobenoB, HEOOXOIUMBbIE ITPAKTUYECKHE HABBIKU PaOOThI C OCBOEHHBIM MaTepUaioM
chopMupOBaHbI, TPEAYCMOTPEHHBIC TPOTPAMMOI OOyUECHHS YUeOHbBIC 3aIaHHUS] YACTUYHO
BBITTOJTHEHBI.

«YIOBIETBOPUTEIBHO» - 40 -69 GaiIoB: TEOPETUYECKOE COMIEPKAHNE Kypca OCBOCHO HE
MOJTHOCTBIO, ¢ Tpo0enaMu, He0OOXOAMMBIE TPAKTUIECKUE HABBIKKA PA0OTHI C OCBOCHHBIM
MaTepHragoM c(OPMHPOBAHBI YACTUYHO, IIPETyCMOTPEHHBIE TPOTPaMMOii 00y4YeHHUsT yueOHbIe
3aJJaHHsI BBITIOJTHEHBI C OIIMOKAMH.

«HeynosnerBopurensHo» - Menee 40 0amioB -TeopeTHUeCKOoe CoAepKaHue Kypca He
OCBOEHO, HEOOXO/IMMBIE MTPAKTHYECKHE HABBIKK PaOOTHI He CPOPMHUPOBAHBI, BCE BHITIOJTHEHHBIC
y4eOHbIe 3a/ITaHUs COJEPKAT IPYyObIe OIIMOKH.

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBL (MOLYJIS)

9.1. PexoMeHayemas Jureparypa

9.1.1. OcHoBHas1 IMTEPaTYpa

HIndp Jluteparypa

JI1.1 [XKucnuu I'. M., Jlekuuu o ypaBHEHUsIM MaTeMaTuieckoil pu3uku. yacteb 1, HuxHuit
Hogropoa: HHI'Y um. H. U. Jlo6avesckoro, 2023, ISBN: ,
URL.: https://e.lanbook.com/book/344912

JI1.2 |Kapuesckuii M. M., Jlekiiuu no ypaBHeHUsIM MaTemMaTuueckoil pusnku, CaHKT-
[MetepOypr: Jlans, 2023, ISBN: 978-5-507-46827-0,
URL.: https://e.lanbook.com/book/321200

9.2. [lepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""UHTepHeT"

21 |: www.math.ru




9.3.1 IlepevyeHb MPOrpaMMHOI0 o0ecreyeHust

1 Kaspersky Endpoint Security 10 nns Windows

2 | Adobe Acrobat Reader

3 [Google Chrome

4  |WinDjView

5 [OpenOffice

6 |Mozilla Firefox

7 Muorodynkimonanbhbiid pegakTop ONLYOFFICE

9.3.2 CoBpemeHHblIe npodeccHoOHATbHBIE 023bI JTAHHBIX U HH()POPMAIMOHHBIE CIIPABOYHbIE

CHCTEMBI

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU (moamnucka Ha sKypHAIbI)
OBC Tel'Y
3bC BOOK.ru

9BbC «Jlaup»

9BbC «IOPAUT»

| O] Bl W N =

9BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

AyauT-

OdopynoBanue

3-2020 |xomIieKT yueOHOl MeOenu, MepeHOCHO HOYTOYK, IIEPEHOCHON MYJIbTUMETUHHBIN
MIPOEKTOP, IKPaH

3-228 KOMIUIEKT y4eOHOIl Me0enu, MepeHOCHOM HOYTOYK, MPOEKTOP, IKpaH

11. METOJAUYECKUE MATEPHAJIBI VIS OBYYAIOIIIUXCSI IO OCBOEHUIO
TV CHUIIIAHBI

— MJIaHBI IPAKTHUYECKUX (CEMUHAPCKUX) 3aHATHI
1. IToBTOpeHNEe OCHOBHBIX TU(PepeHIMATbHBIX ONIEPATOPOB U UHTETPATBbHBIX TOXKJIECTB.
2. 3anuch OCHOBHBIX AU (hepeHInalIbHBIX ONepaliii B IPOU3BOJIBHBIX KOOPAMHATHBIX

CUCTEMAxX

3. Knaccn@nkaunﬂ U MPUBCICHUC K KAHOHUYCCKOMY BUIY ypaBHeHI/Iﬁ BTOPOTO ITOPsIJIKA B

YaCTHBIX IMTPOU3BOJHBIX

4, KHaCCI/I(I)I/IKaI_II/ISI " NpUBCACHHUC K KAHOHUYCCKOMY BUY ypaBHeHI/Iﬁ BTOPOTO ITOPsJIKA B

qacTHBIX pou3BoaHBIX ([IpomomkeHue)

5. OOmwmii uHTErpan ypaBHEHUH B YaCTHBIX MTPOU3BOIHBIX

6. ITocTaHOBKa KpaeBbIX 3ajjay MPUBOJAIINX K YPaBHEHUSIM THIIEpOOINYECKOro TUIIA
7. IlocTaHOBKA KpaeBbIX 3ajjau MPUBOIAIIMX K YPAaBHEHUSAM MapabOIMUeCcKOro TUIa
8. IlocTaHOBKa KpaeBbIX 3a7a4 NPUBOJAIIMX K YPABHEHUSAM NIIUNTHYECKOTO THIIA

9. Pemienne ypaBHeHHs KoJeOaHUN CTPYHBI METOJIOM pa3/IesIeHUs TEPEMEHHBIX

10. Pemienne ypaBHEHHS TEIIONPOBOIHOCTH METOJIOM pa3I€JICHUs IEPEMEHHBIX

11. KonnoxBuym

12. CneunanbHble (yHKIUA

13. l'apmonnyeckue GyHKIIMU U UX CBOICTBA

14. Bunsl uHTErpaigbHbIX IpeoOpa3oBaHuit

15. Vcnonp30BaHMe MHTErPAIBHBIX MPEOOPa30BaHUA JJIsl PEIICHUs] YPAaBHEHUH B YACTHBIX

MMPOU3BOJHBIX

16. Meton ¢ynxuuii ['puna pemenns 3agaun Ko 1t ypaBHeHUN TapaboInyecKoro




TUIIA.

17. UccnenoBanue HEIMHEWHBIX YPaBHCHUH (PU3UKHU

18. [ToBTOpEHHE OCHOBHBIX METOJIOB UCCIICIOBAHUS YPAaBHEHUN MaTeMaTHIeCKOU (PU3UKH

— cOOpHUKHM 33/1ay:

1. b.M. bynak, A.A. Camapckuii, A.H. TuxonoB COOpHHUK 3a/1a4 IO MAaTEMaTHIECKOM
buzuke M.Ouzmanut 2003

— METOANYECKHE PEKOMEH IAIIUU 110 OPraHU3aIH CAMOCTOSITEIbHON pabOThI CTY/I€HTOB:

1. U3yuuth peKkoMeH1yeMyIo JTUTepaTypy.

2. [IpocMoTpeTs 3a1auu, pa300paHHbIC HAa ayTUTOPHBIX 3aHATHUSX.

3. Pazob6pate 3amaun, peKOMEHJOBaHHbIE MPENO0IaBaTeNIeM ISl CAMOCTOSATEILHOTO
pelleHus, UCTIOJIb3Ysl, TP HEOOXOAUMOCTH, IPUMEPHI PEIICHUsI aHAIIOTUYHBIX 3a71ay.

4. O6¢cyuTh MPoOIEMBbI, BO3HUKIIUE TIPU PEUIICHUH 33/1a4 C MIPETOaBATEIICM.

CamocrodrenbHas paboTa HAUMHAETCS 1O IPUXOJa CTyAEeHTa Ha Jekiuio. LlenecoobpasHo
UCIIOJIb30BAaHUE «CUCTEMBI OIIEPEKAIOIIEr0 UTEHUS», T.€. IPEABAPUTEIILHOTO IPOYUTHIBAHUS
JEKIIMOHHOT'O MaTepuaa, CoJepiKalierocs B yueOHUKax U y4eOHBIX MOCOOMSIX, 3aK/I1a/bIBAIOIIETO
6a3y a1 Oosee rryOOKOro BOCIpUATHS JeKIMU. PaboTa Hal JIEKLIMOHHBIM MaTepHaIOM BKIIIOYAET
JIBa OCHOBHBIX 3Tana: KOHCIEKTUPOBAHUE JIEKIUI U NOCIEYIOUTYI0 paboTy Haj JEKIIMOHHBIM
matepuaioM. [1o1 KOHCIEKTUPOBAHUEM 10/Ipa3yMEBalOT COCTABICHUE KOHCIIEKTA, T.€. KPaTKOTro
HNUCbMEHHOTO U3JI0KEHHUS COEP KaHUs 4ero-Inoo (YCTHOTO BBICTYIUICHUS — PEUH, JIEKLIUH,
JIOKJIa/1a ¥ T.II. WM MUCbMEHHOI0 HCTOYHHMKA — JOKYMEHTA, CTaThbU, KHUTH U T.II.).

Metoauka paGoThl IPU KOHCTIEKTHPOBAHUH YCTHBIX BBICTYIUIEHUH 3HAYUTEIBHO
OTJIMYAETCS OT METOAUKH PabOThI ITPU KOHCIIEKTUPOBAHUH MUCbMEHHBIX HCTOUHHKOB.
KoHcnekTupys nucbMEHHbIE HCTOYHHUKH, CTYACHT UMEET BO3MOKHOCTh HEOJJHOKPATHO IIPOYUTATh
HYXXHBIH OTPBIBOK TEKCTa, HOPa3MBbICIUTh HaJl HUM, BBIJIETUTh OCHOBHBIE MBICIIU aBTOPA, KPATKO
chopMyIMpOBaTh UX, a 3aTeM 3anucaTh. [Ipy HE0OX0AMMOCTH OH MOXKET OTMETUTH U CBOE
OTHOILIEHHE K 3TOM Touke 3peHus. CiayIas jke JEeKIHI0, CTYAECHT OOJIBIIYIO YacTh KOMIUIEKCa
yKa3aHHBIX BbIIIE pabOT JOJDKEH OTKJIAAbIBaTh Ha JPYroe BpeMs, CTPEMSICh UCIOIb30BaTh KaX/1yio
MUHYTY Ha 3allMCh JIEKLIUH, 4 HE HA €€ OCMBICIICHHE — JIJISl 3TOTO y’KE€ HE OCTAETCS BPEMEHH.
[ToaToMy Ip¥ KOHCIIEKTUPOBAHUH JIEKIIUU PEKOMEHAYETCS Ha KKIOW CTPAHULIE OTIENSTh MOJIS
JUISL TIOCJIEYIOINX 3aIIMCEN B JOTIOJIHEHUE K KOHCIIEKTY.

3anucaB JIEKIUIO WK COCTABUB €€ KOHCIEKT, HE CIIEYeT OCTaBIATh paboTy Haj
JIEKLIMOHHBIM MaTEpUaJIOM JI0 Hayaja MOATrOTOBKH K 3a4eTy. Hy)XKHO npozaenaTs Kak MO>KHO paHbIIe
Ty paboTy, KOTOpast COMPOBOXKIAET KOHCIIEKTUPOBAHNE MUChbMEHHBIX HICTOUHUKOB U KOTOPYIO HE
yJIaoCh cAeNaTh BO BPEMs 3aIIUCH JIEKIMU: IPOYECTh CBOM 3alUCH, paclIn(poBaB OT/AEIbHbIE
COKpAILLEHUS, IPOAHATIU3UPOBATH TEKCT, YCTAHOBUTH JIOTUYECKHUE CBSI3U MEXY €r0 DJIEMEHTaMU,
BBIJICJIUTH TJ1aBHbBIE MBICIIH, OTMETHTH BONPOCHI, TpeOYIOIINEe JONOIHUTENbHOI 00paboTKH, B
YaCTHOCTH, KOHCYJIbTAllUH NIPENOIaBaTENS.

B nporecce opranu3zaiyy caMoCTOSATENIbHOW paboThl 60JIbIIOE 3HAYEHUE UMEIOT
KOHCYJIbTAIlMH C MPEMNoaBaTeseM, B X0J1e KOTOPBIX MO>KHO PEIIUTh MHOTHE MTPOOJIEMbl U3y4aeMOT0
Kypca, yACHUTb CJIOXHBIE BOIIPOCHI. becena cTyneHTa 1 penoaBaTeist MOXKeT JaTb MHOTO€ - 3TO
IpoCTOil preM noiy4deHus 3Hanuii. CamocrosTenbHas paboTa HOCUT CYyry00 MHIAMBUAYaTbHBINA
XapakTep, OJHAKO BIOJIHE BO3MOXKHO U KOJUIEKTUBHOE OCMBICIIEHUE MTPOOIIEM.

Metonuueckrue peKOMEHIAIUH 10 MOJTOTOBKE K IK3aMEHY

DK3aMeH - BaKHBIE ATalbl B y4eOHOM MpoIEcCce, MMEIOLIHE 1IeTbI0 TPOBEPKY 3HAHUIA,
BBISIBJICHHUE YMeHI/Iﬁ MNPUMCEHATH TOJTYUYCHHBIC 3HAHUA K PCINCHUIO IMTPAKTHYCCKUX 3aJa4. Kax
MMoATrOoTOBKA K 3K3aMCHY, TaK U CaM 5K3aMCH - q)opMa AdKTHBHU3allM1 U CUCTEMAaTHU3aIllun
MOJIyYE€HHBIX 3HAHUH, UX YIIIyOJIeHUS U 3aKPEIUICHUSI.

J1s 5K3aMeHa He0OX0AMMO CIIeAyIoNIee: FK3aMEHAIlMOHHbBIE BOIIPOCHI; MaTE€pUaIbl Kypca;
Bamu KP; Bamm 3anucu; Bair npemnoaBaTelib; Bamia ydeOHas rpymnmna; yaeOHbIe 3aHATHS.

PexoMeHniyeM BOCTIOIb30BaTHCS OOIIMMHU COBETAMH.

1. Ucnonb3yiiTe 3K3aMeHaI[MOHHBIE BOIIPOCHL. DTO AacT BaM BepHOE NpeacTaBlIeHHE O TOM,
YTO HYKHO 0’KMJaTh Ha 3Kk3aMeHe. [lonpakTukyiiTech B HaIlMCAHUN OTBETOB Ha BOIIPOCHI, CTAPasiCh
YJIOKUTBCS B OTBEIEHHOE BPEMsI, HO IIPU ITOM MMENTE MO/l PyKaMH MaTepualbl Kypca, 4TOObI
pOBEpUTH Balry namsTh Ha OTHOCAIIMECS K A€y UAEU U KOHIEMLUH.



2. Ucnonw3yiiTe MaTepuaisl Kypca. ¥ Bac OyayT xopoluie manchl cAaTh 9K3aMeH YCIEITHO,
eciu Bol ucnionp3yere MaTepuaibl Kypca B Bammx oTBeTax Ha SK3aMEeHAllMOHHBIE BOIPOCHI.
[TocTapaiitech Oerio MpocMOTPEThH OCHOBHBIC UJIEU Kypca, Koraa y Bac mosBuTcst HekoTopoe
BpeMsl 17151 00 AyMbIBaHHUSI.

3. [IpuGeraute kK momoiy Barrero npenogaBaTest ¥ Ipyrux CTyJAeHTOB Bamei rpymisl.

4. Ucnonp3yiTe IEKIMH U y4eOHbIE 3aHATHUS JJIS1 HOJTOTOBKU K 3a4€Ty U DK3aMEHY.



