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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

(dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIOUINXCA KOMIIETEHIIUH JIJIsl peIIeHUs TPo0ieM,
TpeOyomuX NpuMeHeHus (yHIaMeHTaIbHbIX 3HAHUM B 00J1aCTH paAuo(U3UKH - HAOIIOAAI0IIUXCSI
B IIpupojie HU3HUECKUX SIBICHUN U 00BEKTOB, 00J1a/1al0IINX BOJTHOBON WM KOJIeOaTeIbHOMN
MIPUPOIOH.

3agaun:

OCBOCHHE CTYJECHTAaMU TEOPUN U MOJEIIEH CBSI3aHHBIX C OCHOBHBIMH KJIaCCaMU yPaBHEHUU
¢buznky; BIpabOTKa YMEHUN KIIacCU(PUKAIMU U IPUBEACHUS K KAHOHUYECKOMY BUIY
mubdepeHIMaTbHBIX YPaBHEHUI BTOPOTO MOPAIKA B YACTHBIX MTPOU3BOIHBIX; (POPMUPOBAHKE
HABBIKOB IIOCTAHOBKH OCHOBHBIX BHJIOB KPAeBBIX 33]1a4, BHIBOJIA U PEILICHUS OTBEUAIOIIUX UM
YPaBHEHUM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Huxn (paznmen) OIl: B1.0O
TpeGoBanus K nMpeABaAPUTEILHON MOAT0TOBKE 00y4aK0IIerocs:

TpeGoBaHUsI K «BXOTHBIMY 3HAHUSAM, YMEHHUSAM U TOTOBHOCTSIM 00y4Yaromerocs,
HEOOXOAMMBIM IPU OCBOCHUH JAHHOW TUCIUIIINHBI M IPUOOPETCHHBIM B PE3YJIbTaTe OCBOCHHS
MPEIIECTBYOIIUX TUCIUILINH:

1. TeopeTrueckoe u nMpakTudeckoe 3HaHue AuQhepeHInaTbHOT0 U UHTETPaIbHOTO
WCYHCIICHUS], TEOPUH PSIJIOB, TIMHEHHON anreOphbl U aHATUTUYECKON TeOMETPHH,
muddepeHIaTbHBIX YpaBHEHUH, TeOprr QYHKIUI KOMIUIEKCHOTO TIEPEMEHHOTr0 U 1p. (T.e.
dakTHyecKoe 3HaHHE U YMEHHUS B PaMKaX BCEX MAaTEeMaTUYECKUX KYPCOB).

2. TeOpeTUYECKHe 3HAHUS U3 (PU3NIECKUX KYypCOB (MEXaHUKA, DIIEKTPUIECTBO,
TEPMOJMHAMUKA U JIp.).

3. 3HaHMS U YMEHUS, TOJYYCHHbIE B paMKax Kypca nHpopmaruka (padora ¢
NPUKJIAJHBIMUA IPOTpaMMaMH, 3HaHUE OCHOBHBIX YUCIIEHHBIX METOOB U aJITOPUTMOB).

I/IsyqaeMa;I AUCHUIIIIMHA JIOTUYCCKU U COACPIKATCIbHO-METOANYCCKU B3aNMMOCBA3aHa CO
CJICAYIOIUMU JUCHUIIIIMHAMU

MaremaTuueckuii aHaJIn3

AHanuTuuyeckas reoMeTpUsl U JIHHEeHas anreopa
JuddepenunanbHble ypaBHEHUS

Teopus QyHKIIUN KOMITJIEKCHOTO MTEPEMEHHOTO

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME TAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK MpealecTBYIIee:

KBanToBas MexaHuka
TeopeTnyeckass MexaHHUKa
DIIEKTPOAMHAMHKA
Hayuno-uccnenoBarenbckas pabota

[IpenmumioMHas npakTuka
3. OFbEM N CIIUITJIMHbI

Oo1as Tpya0eMKOCTh 53ET
Yacos 110 yueOHOMY ILIaHYy 180
B TOM 4HCJIE:

ayJUTOPHBIC 3aHATHS 68
CaMOCTOsTENIbHAs paboTa 55
4acoB Ha KOHTPOJIb 27




4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.1: Ananusupyet pusznyeckue 0ObEKThI M IMPOIECCHI ¢ IPUMEHEHUEM 0a30BBIX
3HaHUH B 0071aCTH (PU3UKO-MATEMATHIEKCKUX HAYK

OIIK-1.2: ITpumeHsieT 3HaHUs B 001acTH (PU3UKO-MATEMAaTUIECKUX HAYK TIPU PEIICHUU
MPAKTUYECKHX 3a7a4 B cepe MpodecCHOHATBHOMN IeITeTbHOCTH

OIIK-2.2: Pemmaet TeopeTHYECKHE 3a/1a4U U TIPOBOJUT MOJICTUPOBAHUE (PU3HUCCKUX
00BEKTOB, CUCTEM U MPOIIECCOB B paMKaX HAyYHOTO HCCIIEI0BaHUS.

OIIK-2.3: ObpabaTbIBaET TEOPETUUYECKUE U IKCTICPUMEHTAIILHBIC JAHHBIC TI0 Pe3yJIbTaTaM
HAYYHOT'O MCCIIEI0BAaHUs (PU3NIECKUX OOBEKTOB, CHCTEM H ITPOIECCOB.

5. BUJbl KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

3K3aMEHBI | 5

6. A3BIK IIPEIIOJABAHUA

SI3BIK ITpenogaBaHus: pyCCKU.

7. CTPYKTYPA Y COJAEPKAHUE JUCUMILIMHBI (MOLY.JIS)

Kon HaumeHnoBaHuUe pa3/iesioB U Bun Cemectp | YUacoB | Hcrou- | [Ipumeuan-

3aHAT. TeM 3ansaTus | / Kype HUKH ue

Pazgen 1. 1. VYpaBHenus c

YaCTHBIMU MIPOU3BOJHBIMU
Broporo  mnopsaka. Ilonstus
XapaKTepUCTUKHU
KBa3UJIMHEUHOIO YpPaBHEHUSA
IIEPBOIO ropsaKa.
HNurerpuposanue JIMHEVHBIX
YpPaBHEHUM II€PBOr0O  MOPSAKA.
HNurerpuposanue
KBa3UJIMHEUHBIX ypaBHEHUU

nepBoro nopsiaka. 3agada Komm
JUIS. KBa3WJIMHEUMHOTO ypaBHEHUS
MIEpPBOTO MOPsIKA.

1.1 |VYpaBHeHus c yacTHbIMH | JIek 5 2 JI1.1JI11.2
MIPOU3BOTHBIMU BTOpOTO
TOPSIIKA.
1.2 | VYpaBHeHus c yacTHbIMH | [Ip 5 2
MIPOU3BOIHBIMU BTOPOTO
MOpsiIKA.
1.3 | VYpaBHeHus c yacTHbIMH | Cp 5 4
MIPOU3BOIHBIMU BTOPOTO

HOpsAJAKaA.




Pazmen 2. 2. VYpaBHeHus ¢
YaCTHBIMU MIPOU3BOIHBIMU
BTOpOoro  mopsaka. [lonarue
XapaKTepUCTHUECKON (OpMBI U
KJ1accupuKanus JTUHEHHBIX
YpaBHEHUH BTOPOrO  MOPSJIKA.
Knaccudukanmst HEJIMHEHHBIX
YpaBHEHUH BTOPOro MOPSJIKA.
[IpuBenenne K KaHOHUYECKOMY
BUJY JIMHEWHBIX  ypaBHEHMI
BTOPOTO MOPSIJIKA C TOCTOSITHHBIMU
koa(urmeHTamu.

2.1

YP ABHCHUA C YaCTHBIMHU
IIPOU3BOJIHBIMU BTOPOI'O ITOPSJIKA

Jlex

2.2

YP ABHCHUA C YaCTHBIMHU
IIPOU3BOJIHBIMU BTOPOI'O ITOPSJIKA

2.3

yp ABHCHU A C YaCTHBIMHU
IIPOU3BOJIHBIMU BTOPOI'O ITOPSJIKA

Cp

Pazmen 3. 3. IlpuBenenue x
KaHOHUYECKOMY BUY JIMHEHHOTO
YpaBHEHHsI BTOPOTO TIOPSIIKA C
JIBYMSI HE3aBHCUMBIMHU
NepEeMEHHBIMH. 3a/1a4a KON IS
JMHEWHOTO YpaBHEHHSI BTOPOTO
MopsIKa TUIEepOOTHIECKOTO
tuna.  3agadya  Komm g
JUHEWHOTO YpPaBHEHHSI BTOPOTO
nopsiika C  aHAJMTUYCCKUMHU
JTAaHHBIMHU. dopmyupoBKa
teopeMbl Kommu KoBanesckoi.
[ToHsATHE KOPPEKTHOCTH 3a/a4u
MaTeMaTU4eCKON buzuky.
[Tpumep Anamapa.

3.1

[IpuBeneHne K KaHOHUYECKOMY
BUJy JIMHEHHOTO  ypaBHEHUS
BTOPOr0  MOpsiAKa C  JABYMsS
HE3aBHCHUMBIMH MTEPEMEHHBIMH.

Jlex

3.2

[IpuBeneHne K KaHOHUYECKOMY
BUJy JIMHEHHOTO  ypaBHEHUS
BTOPOr0  MOpsiAKa C  JABYMs
HE3aBHCHUMBIMH NTEPEMEHHBIMH.

Ip

3.3

[IpuBeneHne K KaHOHUYECKOMY
BUJy JIMHEHHOTO  ypaBHEHUS
BTOPOr0  MOpsiAKa C  JABYMs
HE3aBUCUMBIMU IEPEMEHHBIMU.

Pasnen 4. 4. BeIBOog OCHOBHBIX
ypaBHEHUU MAaTeMaTU4YeCKOM
busuku. YpaBHeHHE KOeOaHMIA
CTPYHBI. YpaBHEHHE KOJeOaHUit
MeMOpaHBI. VYpaBHeHHe
pacpocTpaHeHUs Teria B
W30TPOMTHOM  TBEPJAOM  TeJe.
YpaBHeHwus, OIIMCHIBAIOIIIEE
CTallMOHAPHBIC MIPOIIECCHI
pacnpocTpaHeHHs Teruia.




4.1

BpIBOI OCHOBHBIX ypaBHEHUU
MaTeMaTHYSCKON (PU3HKH

Jlex

4.2

BbiBo1 OCHOBHBIX  ypaBHEHMI
MaTeMaTHu4ecKoi Gpusmku

4.3

BbiBo1  OCHOBHBIX  ypaBHEHMI
MaTeMaTHu4ecKoi Gpusmku

Cp

Pasnen 5. 5. VYpaBHeHus
TUTIEPOOTUIECKOTO THIIA.
OnHopoaHOE BOJIHOBOE
ypaBHeHue. 3amada Komm s
OJIHOMEPHOTO BOJIHOBOT'O
ypaBHEHHUS. dopmyna
Hanambepa. 3amaua C
HAaYaJIbHBIMH  YCJIIOBHSIMH  JUJISI
BOJTHOBOT'O YpaBHEHHUS C TpeMs
IIPOCTPAHCTBEHHBIMU

MePEMEHHBIMH. dopmyia
Kuproda. 3amaua Komum s
BOJIHOBOT'O YPaBHEHHS C JBYMS
IIPOCTPAaHCTBEHHBIMU

MepeMEeHHbIMU. MeTos cIrycka.
®opmyna  Ilyacona.  Awnanu3
pemienusi.  [lonartus  obnactu
3aBHCHMOCTH, 00JIaCTH BIUSAHUA U
00J1aCTH OTIpE/ICIICHHS.

5.1

YpaBHEeHHSI  TUIIEPOOIHMUECKOTO
TUIA

Jlex

5.2

YpaBHEeHHSI ~ TUIIEPOOIHUECKOTO
TUIIA

Ilp

5.3

YpaBHeHHs]  THIEPOOIHUECKOTO
TUTIA

Pazgen 6. 6. HeomHopomHoe
BOJIHOBO€ ypaBHeHue. Ciyuait
OJIHOU MIPOCTPAHCTBEHHON
IIEPEMEHHOM. Cnyuaii  Tpex
MIPOCTPAHCTBEHHBIX IEPEMEHHBIX.
3ana3apIBaroIni MOTEHIUA.
Cinyyail 1ByX MPOCTPaHCTBEHHBIX
MEPEMEHHBIX.

6.1

Heonnoponnoe BOJIHOBOE
ypaBHEHHE.

Jlex

6.2

Heonnoponnoe BOJIHOBOE
ypaBHEHUE.

Ip

6.3

Heonnoponnoe BOJIHOBOE
ypaBHEHUE.

Cp

Paznen 7. 7. KoppektHO
MOCTaBJICHHBIC  3aJayd  JUIs
TUNIEPOOINYECKUX  YpPaBHEHUH.

EnnHcTBEHHOCTH pelIeHus
3a7a4u KOIIIN. Oobmas
nocraHoBka  3agaud  Komm.
3anaua I'ypca,

XapaKTCPUCTHYICCKAA 3a/iava.




7.1

KoppekTho ITOCTaBJICHHBIE
3aJaud I TUIEepOOIMYECKUX
ypaBHEHU

Jlex

7.2

KoppektHo IMOCTaBJICHHBIC
3a/laud I TUNEPOOIMYECKUX
ypaBHEHU

Ilp

7.3

KoppektHo MOCTaBJICHHbBIE
3aJaud IS TUIEePOOTMYECKUX
YpaBHEHUUI

Pazmen 8. 8.  VYpaBHeHus
1apaboJIMIECKOTr0 THUIIA.
[Tpuauun makcumyma. Ilepsas
KpaeBasl 3ajada JUIsi YpaBHEHHS
TeIIoNnpoBogHOCTU. [locTaHOBKa
3agaun Komm m 1oKa3aresnbCTBO
CyIIECTBOBaHUSI €€ pelICHUS.
I'magxocTs peLieHui.
Heonnopoanoe ypaBHEHUE
TEIUIONPOBOIHOCTH.

8.1

VYpaBHeHuss ~ mapabOIMUECKOIO
THIIA

JIek

8.2

YpaBHeHUS napaboInYecKOro
TUIA

Ilp

8.3

YpaBHeHUS napaboInYecKOro
TUIA

Pasnen 9. 9. YpaBHeHue
SJUTHIITHYECKOTO THIIA.
OcCHOBHBIE CBOMCTBA
rapMOHHYECKHX (GYHKITUH.
HNHTerpasbHOEe  NIpEACTaBICHUE
rapMOHHYECKHUX byHKIMA.
Teopema o cpemnem. Ilpunium.
DKCTpeMyMa U €ro CIeACTBHS.

9.1

<ypaBHeHHe SJIITUIITUYCCKOI'O
THIIA

9.2

YpaBHeHue AIUTUITUYECKOTO
TUIIa

9.3

YpaBHeHue AIUTUITUYECKOTO
TUIIa

Paznen 10. 10. ®ynkius [puna.
Pemenue 3amaum dupuxne s
mapa M IMOJYNPOCTPAHCTBA.
[Tonstue pynkuuu I'puna 3agaun
Hupuxne TUIst YpaBHEHUS
Jlanmacca.  Pemenne  3amaum
Hupuxne mma mapa. dopmyna
Ilyaccona. Pemenune  3amaum
Hupuxiie 151 HOJIynpoCTPaHCTBA.
Hexotopeie CHEACTBHUS,
BBITHKAIONIME U3 (OPMYJIBI
Ilyaccona. Teopemsl JInyBuins u
I'apHaka.

10.1

Oynknpnsa ['puHa

Jlek




10.2

Oyukuus ['puna

Ip

10.3

®yukuusa ['puna

Paznen 11. 11. Meton ®ypse
(meTon pasneneHus
MIEPEMEHHBIX ). Pemenue
CMEIIaHHBIX 3a1a4 JUIST
YPaBHCHHUH  THIIEPOOIHYECKOTO
THIIAa  METOJIOM  pa3jelieHus
MEPEMEHHBIX. Pemenue
CMEIIaHHBIX 3a1a4 JUIST
YpaBHEHUI 11apaboJIMYECKOro
THIIAa ~ METOJIOM  pa3jelieHus
IepeMEeHHbIX. PelieHne KpaeBbIX
3a1a4 JUIST YpaBHCHHIA
SJUTMIITUYECKOTO THIIA METOI0M
pasjeieHus IIEPEMEHHBIX.
[TocTpoeHne pelieHH KpaeBbIX
3a1a4 B IPSIMOYTOJIBHBIX
obnactsax. [loctpoenue pemeHuit
KpaeBbIX 3a7a4 B KPYTI'OBBIX
001acTsxX.

111

MeTton Dypbe (meTon
pazieJIeHus] IEPEMEHHBIX).

Jlek

11.2

Meton ®Dypbe (meTon
pas3JesieHus IepEMEHHBIX).

Ilp

11.3

Meton ®ypbe (meTon
pas3JesieHus IePEMEHHBIX).

Cp

Paznmen 12. 12. OCHOBBI
MaTeMaTH4YSCKOro
MOJCIIUPOBAHUS B buzuke.
To4yHOCTD, CXOJIMMOCTh u
YCTOWYHMBOCTh PAa3HOCTHBIX CXEM.
Ponp marematudeckoil U3k B
MOJICIMPOBAHUHN CJIOKHBIX
(U3UIECKUX SIBJICHUH.
Hcnonb3oBanne CHCTEMBI
MAPLE nns ananusa u penieHus
ypaBHEHUN QUBUKH.

121

OCHOBEI MaTEMaTH4YECKOI'0
MOJIEJTUPOBaHUS B DU3HKE

Jlex

12.2

OCHOBBI MaTeMaTu4CCKOro
MOJCJIMPOBAHUS B (I)I/ISI/IKC

Ip

12.3

OCHOBEBI MaTeMaTu4CCKOro
MOJCJIMPOBAHUS B (I)I/ISI/IKC

Cp

Pasznen 13. sxk3ameHn

131

9K3aMCH

DK3aMeH

27




Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

AKTHUBHOE ciymianue. ['pynmoBoe penienne 3aaa4. JluctaHiimoHHbIe 00pa3oBaTe/IbHbIC
TEXHOJIOTHUHI

Cnucoxk 00pa3oBaTeIbHbIX TEXHOJOTHI

1 JluckyccuonHble TeXHONIOTHH ((hOpyM, CUMIIO3UYM, 1e0aThl, akBapuyMHasi IUCKYCCus,
naHeJIbHAsl JUCKYCCHSI, KPYTJIbIH CTOJ, (pacuInTHpoBaHHAS U T.J.)

2 |Wudopmannonnsie (IUPPOBBIE) TEXHOIOTHH

3 | AKTUBHOE CIIylIaHHe

8. OIEHOYHBIE MATEPHAJIBI VIS IPOBEJEHWSA TEKYIIEN 1
IMPOMEXYTOYHOM ATTECTAIIUA

8.1. OneHoYHbIE MaTepPHAJIbI JJISl IPOBeeHUs TeKYIIel aTTecTaluu

3anaHue:

1. Haiiti u chopmynupoBaTh crienuuKy perieHus 3aaadu 1t KojaeOaHui orpaHnIeHHON
CTPYHBI C )KE€CTKO 3aKPEIUICHHBIMU KOHIIAMH.

2. ChopmynmupoBath penieHne ypaBHCHUH apadoJIMIecKoro Tumna MetogomM dypose B
CJIy4ae HEOTHOPOJIHBIX KPAeBhIX yCIOBHUH.

3. BBIMOTHUTE MOUCK pelieHus ypaBHeHuH Jlamnaca B ceprueckoil M UITUHAPUICCKON
CUCTEMaxX KOOPAMHAT C TIOMOIIbIO GyHKIMH [ prHa

4. HaiiTu u onucaTh Kak MOYKHO BBITIOJIHUTH aCHMITTOTHYIECKOE MOJICITUPOBAHHE
TEIUIONPOBOAHOCTH B TOHKOM CTEPIKHE.

8.2. OneHo4Hble MaTepHuaJibl 1JIsl IPOBCACHUS l'[pOMG)KyTO'lHOﬁ aTTeCTallumn

TunoBbie KOHTPOJILHBIE 3a/IaHUS:

1. IIpoBenuTe KnaccuduKaIo ypaBHEHHI:
Ut = Uxx+2Ux+U

Ut=Uxx+exp(-t)

Uxx+3Uxy+Uyy = cos X

Utt = UUxxx+2Ux+ sin X

[To cnexyronum npu3HaKam:

1) TMHEHHOCTH, HETUHEWHOCTh

2) mopsAIOK

3) Bua k03 PUIHEHTOB (IOCTOSHHBIE, IEPEMEHHBIE)
4) OMHOPOAHOCTH (JIJ1s1 TMHEHHBIX YPaBHEHHIA)
5) Tun (U1 TMHEHHBIX YpaBHEHUN)

2. Kakue usudeckue 3aK0HBI JISKAT B OCHOBE MOJICIIMPOBAHUS (DH3UIECKHUX TIPOIECCOB
pacnpocTpaHeHHs BOJIH U Tera?
CKoJpKO cymiecTByeT penieHui ypapHerust Ut=Uxx?

3.Pemnts 3agauy: [IpuBecTr K KAHOHUYECKOMY BU1Y YpaBHEHUE
Uxx+2Uxy+2Uyy+4Uyz+5Uzz+Ux+Uy=0

4. [IpouHTepnpeTupoBath A Kakol (PU3MUECKOl cUCTEMBI ITOCTABJIEHA CIIETYIOIIAs
3agaga’?

utt = a2uxx + f(x, t), x > 0,t >0,
ult=0 = u0(x), ut|t=0 = ul(x), x >0,
(ou + PBux)|x=0 = ¢(t), t > 0.

Kak pemraercs 3amaqa?




8.3. TpeGoBaHus K PETHHI-KOHTPOJIIO

®dopma NpoBeEeHNs FK3aMEHA: CTYIEHThI, OCBOUBILINE IIporpaMmy Kypca « MeTo sl
MaTeMaTH4eCKON (PU3MKI» MOTYT MOJYYUTh OLICHKY [0 UTOTaM CEMECTPOBOM U MOJyCEMECTPOBOM
PEUTHUHTOBOM aTrTecTanuu coriacHo «I1om0xeHno 0 pEeHTHHTOBOM CHCTEME 00yUYeHUS
TBI'Y» (mpotokoin Ne8 ot 30 anpens 2020 r.).

Ecim ycnoBust «llonoxxeHust 0 peiTUHIOBOM CUCTEME ...» HE BBIIIOJIHEHBI, TO 9K3aMEH
caaercs coriacHo «IlonoxeHno 0 MPOMEKYTOUHOM aTTecTaluu (IK3aMEeHax U 3a4eTax)
0o0yyJarouxcs 1o nporpaMmmam Boiciiero oopazoanust TBI'Y» (mmpotokosn Nell ot 28 anpens 2021
T.)

B teuenue cemecTpa aBa pasza (Ha MOJYJIbHBIX HEIENSAX) HEOOXOIUMO:

1. ciaTe mpenoaBaTelo peleHus JOMAIIHUX 3a/1a4, OJYyYEeHHbBIX U3 YKAa3aHHBIX
CcOOPHHKOB 33/1a4,

2. OTBETUTH HA TEOpPETHYECKUE BONPOCHI. [Iprumepbl BOpoCcoB:

3. Kimaccudukanus ypaBHEHHH 2-TO MOPSIKA.

4. XapaKTepUCTHUUECKOE YpaBHEHUE (XapaKTEPUCTHKH).

5. OcHoBHble nuddepeHuanbHbIE ONepaluy Hajl CKaIPHBIMU U BEKTOPHBIMH
MOJISIMHU.

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

7. Bun ypaBuenuit Jlannaca, [lyaccona, ['enpMrosbia, TemIonpoBOAHOCTH,
KoJie0aHui.

8. IloctanoBKa OCHOBHBIX 3a71a4 M@ (kpaeBble U HAYaIbHBIE YCIOBUS,
YCTaHOBUBILIUICS pexuM, 3aaa4ya Komn).

9. KoppekTHocTb 33724 MO.

10. ®opmymna I’ Anambepa.

11. 3apaua typma-JInyBumis (C3 u CO 3agaun).

12. Teopema CtekioBa.

13. Hopma, opTOroHaJIbHOCTb.

14. ITomHOTa, 3aMKHYTOCTHh CHCTEMBI (DYHKITHIA.

15. Hununapuyeckue GyHKIUH (MX aCUMIITOTHKA U TIOBEJICHHE B HYJIE).

16. OpToroHaiabHbI€ TOJTMHOMBI.

17. TlonuHoMms! Jlexanapa (OCHOBHBIE CBOWCTBA).

18. O600meHHbI# psix Pypbe.

19. OcHOBHBIE KPUBOJIMHEIHBIE OPTOrOHAIBHBIE CUCTEMBI KOOPANHAT.

20. 'amMma pyHKIUS.

21. Ilonarue o0001meHHbIX QyHKIMH, GyHKuna upaka, XeBucaiiaa.

22. Unes merona ¢pyHkuuii 'puHa 1 MeTo1a HOTEHIIMAIOB.

23. ®yHaamMeHTaJIbHBIE PELlIEHUs] ypaBHEHUH TEIIONPOBOIHOCTH, Jlamaca,
I'eaxpMrombna.

24. MeTtoa KOHEYHBIX pa3HOCTeH (3amucaTh pa3HOCTHOE YpaBHEHHUE), 1aTh MOHATHE
CXOJIMMOCTH, TOYHOCTH, YCTOMYMBOCTH PA3HOCTHBIX CXEM.

25. Ilpumeps! HenuHEWHbIX ypaBHeHul (ypaBHeHue KJ[®, HaBbe-CTokca).

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

9.1. PexoMeHnayeMasi 1uTeparypa



9.1.1. OcHoBHas JJUTEpaTYypa

HIndgp Jlurepartypa

JI1.1 |[XKucmuu I'. M., Jlekuuu 1o ypaBHEHUSIM MaTeMaTHIeCKOl Gu3uku. 4acth 1, Hmwkaui
Hosropoa: HHI'Y um. H. U. Jlo6ayesckoro, 2023, ISBN: ,
URL.: https://e.lanbook.com/book/344912

JI1.2 |KapueBckuit M. M., Jlekuuu 1o ypaBHEHUSIM MaTeMaTHuecKoi ¢pusnuku, CaHKT-
[TeTepOypr: Jlans, 2023, ISBN: 978-5-507-46827-0,
URL.: https://e.lanbook.com/book/321200

9.2. [lepeyennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""UHTepHeT"

31 [ www.math.ru
9.3.1 IlepeyeHb NPOrpaMMHOI0 obecredeHust
1 Kaspersky Endpoint Security 10 gas Windows
2 | Adobe Acrobat Reader
3 [Google Chrome
4  |WinDjView
5 [OpenOffice
6 |Mozilla Firefox
7 Muoro¢yakmmronansabiii pegakrop ONLYOFFICE
9.3.2 CoBpeMeHHbIe podeccuoHAIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE
CHCTEMBI
Hayunas snextponHas 6ubnnoreka eLIBRARY.RU (noanucka Ha xypHaibl)
OBbC Tel'Y
9bC BOOK.1u

OBbC «Jlaapy

9BC «IOPAUT»

o O ] Wl N -

9BC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIS)

AyauT- Oo6opynoBanue

3-2026 |xomruieKT yueOHOM MeOenu, MepeHOCHON HOYTOYK, MEPEHOCHON MYJIbTHMEIUHHBIHA
IIPOEKTOP, DKPaH

3-228 KOMIUIEKT y4eOHOI MeOenu, MepeHOCHOH HOYTOYK, TPOEKTOP, IKpaH

11. METOAUYECKUE MATEPHAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHUIIIAHBI

— TUIaHbI MPAKTUYECKUX (CEMMHAPCKUX ) 3aHITHIA

1. [ToBTOpEeHNE OCHOBHBIX U (PepeHIINaTbHBIX OIEPaTOPOB U MHTErPAIbHBIX TOKIECTB.

2. 3anuch OCHOBHBIX U (epeHINabHBIX ONepaliii B MPOU3BOJIbHBIX KOOPAMHATHBIX
cucTemMax

3. Knaccudukanus u npuBeaeHNe K KAHOHUYECKOMY BUTy YPaBHEHHUI BTOPOTO MOPSAKa B
YAaCTHBIX POU3BOJHBIX




4. Knaccudukanus 1 npuBeIeHUE K KAHOHMYECKOMY BH]Ly YPaBHEHHIA BTOPOTO MOPSAKA B

qacTHBIX TPon3BoaHBIX ([IpomomkenHme)

5. O0muii uHTETpall ypaBHEHUH B YaCTHBIX IPOU3BOIHBIX

6. [TocTraHOBKa KpaeBbIX 33a/1a4 MPUBOISAIIUX K YPABHCHHUSIM TUTIEPOOTNIESCKOTO THUTIA
7. ITocTaHOBKa KpaeBbIX 3a/1a4 MPUBOASIINX K YPABHEHUSM MMapadOINYECKOro TUIIa
8. [TocTaHOBKa KpaeBBIX 3a]1a4 MPUBOIAIIMX K YPAaBHEHUSAM AJUIUNITUYECKOTO TUITA

9. Pemmenne ypaBHeHUs KOneOaHUH CTPYHBI METOJIOM pa3eiieHuUs IEPEMEHHBIX

10. Pemenue ypaBHEeHUS TEIUIONPOBOIHOCTH METOIOM Pa3/IeJCHUs TEPEMEHHBIX

11. KomiokBuym

12. CrnenuanbHbie QYHKITUH

13. 'apmonnyeckue GyHKIIMU U UX CBOIMCTBA

14. Buapl uHTErpagbHbBIX TPpeoOpa3oBaHMi

15. Mcrionb30BaHWE UHTETPATILHBIX MPE0Opa30BaHUM JJIs PEIICHUS] YPABHEHUH B YaCTHBIX

IMPOU3BOJHBIX

THIIA.

16. Meton dynkmuii ['puna pemenns 3agaun Komm 115 ypaBHEHHH mapaboIMuecKoro

17. VccnenoBanre HETMHEHHBIX YPABHCHHUH (PU3UKHU

18. HOBTOpCHI/Ie OCHOBHBIX MCTOO0B UCCIICA0OBAHUA ypaBHeHI/Iﬁ MaTeMaTU4YeCKOU (I)I/I3I/IKI/I
— C60pHI/IKI/I 3aJa4:

1. .M. bynak, A.A. Camapckuii, A.H. TuxonoB CO0OpHHUK 33724 [0 MaTEeMaTUYECKOM

¢uzuke M.Ouzmanur 2003

— METOAMYECKHE PEKOMEH IAIIUU 110 OPTaHU3AIMH CAMOCTOSITEIbHON pabOThI CTYICHTOB:
1. U3y4uTh peKOMEHIyeMYIO JUTEePaTypy.

2. [IpocMoTpeTs 33124, pa300paHHbIE HA Ay IUTOPHBIX 3aHATHUSX.

3. Pazo6patk 3amaun, peKOMEHJOBaHHbIE MPEIoiaBaTeseM JIJIsl CAMOCTOSATEILHOTO

peUICHUA, UCITIOJB3YS, IIPU H606XOI[I/IMOCTI/I, IIPpUMCPLI PCHICHHA aHAJIOTMYHBIX 3a1a4.

4. O6¢cyauTh Ipo6IEeMBbI, BO3HUKIIUE MPU PELUICHUH 33/1a4 C IPENOJaBaTEeIIeM.

— TeMblI pedepaTos:

1) Ucnonw3oBanue cucrembl MAPLE s pemienus 3anau MaTemMaTHueckoi GU3UKH
2) YpaBHEHHMsI B YaCTHBIX MMPOU3BOAHBIX U (yHIaMEHTAJIbHbIE 3aKOHBI IPUPO/IBI

3) [Touemy ocHOBHBIE YpaBHEHUS (U3UKH HE COJIEPKAT IPOU3BOJHBIX BBIILIE BTOPOTO

nopsiaka?

4) Tpunnun Jroamens mis auddepeHnnanbHbIX ypaBHEHUN ¢ YaCTHBIMU TTPOU3BOTHBIMHU
5) YucneHHble METO/BI PELICHUS YPaBHEHUH B YACTHBIX MPOU3BOIHBIX



