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1 Henu u 3apa4n M3y4eHUs: QU CHUIIIMHBI
1.1 Ileab ocBOEHUS AUCHUTIIUHBI

JlaHHast IUCUMIIJIMHA CTaBUT CBOEH LIEJIbIO M3ydeHUe (PyHIaMEHTaIbHBIX OCHOB TEOPUH
YpaBHEHUH B YAaCTHBIX IPOU3BOJHBIX B 00beMe, HEOOXOAUMOM JUIsl OOIIero pa3BUTHUS U
OCBOEHHUSI CMEXHBIX ITUCHHUIUIMH (PU3UKO-MAaTEMaTHUYECKOTO IIMKJIa, OBJIAJICHHE aIapaToM
MaTeMaTH4eCKON (PU3MKU U MOArOTOBKY K CO3HATEIbHOMY BOCHPHUSATHUIO MTPOLIEAYP MPUKIIATHOTO
aHaJIM3a, OCBOCHHE METOJOB IIOCTPOEHUS MaTEMaTH4YECKUX MOJENEH Ha OCHOBE YPaBHEHUU
MatemMaTudeckor ¢u3uku. Llean QuCUMIUIMHBI COOTBETCTBYIOT (DOPMHUPYEMBIM KOMIIETEHLIUAM
OIIK-6, IIK-1.

1.2 3agauu TUCHUTNINHBI

OcHOBHBbIE 32/1a4M TUCUUIUINHBI:

— YCBOEHHE OCHOBHBIX HJIeH, MOHATUI U (PaKTOB ypaBHEHHI B YaCTHBIX MPOU3BOJIHBIX,
HEOOXOIUMBIX JUIsl pEICHHUS] TEOPETUUECKUX M IPUKIIAAHBIX 3aja4 IPUMEHEHHs JUCLUILIIMHBL, B
TOM YHCJIE C IOMOILBIO IPOrPAMMHOTO 00eCIIeUeHMS;

— ¢opMUpOBaHME HAaBBIKOB (JOPMYIUPOBATH U PEUIaTh 3aJlaud MaTeMaTHU4ecKo (pusmkwy,
co3ZaBaTb M HCIIOJIb30BAaTh MaTeMaTHYECKUE MOJEIU IMPOIECCOB U OOBEKTOB, BBHIOMPATH
COOTBETCTBYIOILIME TPOrPAMMHBIE CPEACTBA ISl UX pealn3aliii;

— pacUIMpeHrue U YIriIyOJieHue TEOPETUYECKUX 3HAHUW M pa3BUTUE JIOTUYECKOTO
MBIILJIEHHS; TOAbEM OOIIEr0 YPOBHS MaTeMAaTUYECKOW KyJIbTYpbl; (JOPMUPOBAHKUE TBOPUYECKOTO
[0JIX0/a K U3YUEHHIO NIPOLIECCOB U SIBJICHUM.

1.3 MecTO IMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI IPOrpaMMbl

JucuumiuHa «YpaBHEHHs B YaCTHBIX IPOU3BOJHBIX» OTHOCUTCS K 0a30BOM yacTH
bioka 1 "dQucrummuael (Moaynn)" ydeOHOro IuTaHa MOATOTOBKM OakamaBpa. MecTo Kypca B
MOATOTOBKE BBIIYCKHUKA OIPENENSIETCS POJIbI0 METOJOB M MJIeH ypaBHEHUH MaTeMaTH4ecKOi
(GU3MKM B YaCTHBIX MPOU3BOAHBIX B (POPMUPOBAHUHU CIIELMAIKCTA I10 000N 00JacTH 3HAHUM,
CEpbE3HO HCMOJB3YIOIIEH MaTeMaTUKy. YPaBHEHMsI B YAaCTHBIX MPOU3BOJHBIX JIE)KAT B OCHOBE
MaTeMaTUYECKUX MOJENIel pealibHbIX SBJIEHUH, MCIOJIB3YIOTCS B MOJEIMPOBAHUHU IPOLIECCOB
pa3IMYHON MPUPOABI, a TAaKKE B HHKEHEPHO-TEXHUYECKUX MNpUiIoKeHusX. JlaHHbI Kypc
HauboJIee TECHO CBA3aH C TEOpHUEN 0OBIKHOBEHHBIX AU (PepeHIIUAIbHBIX YPAaBHEHHM, IOCKOJIBbKY
OOJIBIIMHCTBO YpaBHEHUN MaTeMaTH4YEeCKOW (U3MKU CBOJSATCS TE€M WJIM HHBIM CIIOCOOOM K
OOBIKHOBEHHBIM AU PepeHInaTIbHbIM YPaBHEHUSIM.

Hcnonb3oBaHue MaTeMaTHUYECKUX [AKeTOB JUId pEIIeHHs U aHajuu3a 3ajJad
MaTeMaTH4eCKON (PU3UKU MO3BOJISIET IIMPE OCBOUTH U UCIOJIb30BaTh MPUKIAIHOE IPOrpaMMHOE
o0ecrieueHue.

HeobOxonumMbIM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSM, YMEHUSM U OMBITY JAESITEIbHOCTH
oOyuarouierocs Mpud OCBOCHMM JIaHHOM  JMCLMILIMHBI  SIBJISETCS OCBOEHHUS KYpCOB
MaTeMaTU4YECKOro aHalu3a, JMHEWHOM anreOpbl M OOBIKHOBEHHBIX UG (depeHIHaTbHBIX
ypaBHEHUH, B 00beME, IPEAYCMOTPEHHOM ISl COOTBETCTBYIOILIEH CIIEUAIbHOCTH.



1.4 Hepeqeﬂb IVIAHUPYEMBIX pe3yjbTaTroB Oﬁy‘{eﬂl/lﬂ mo AUCIHHUIIJINHE,
COOTHECCHHBIX C INIAHUPYEMBIMHU peE3yJibTaTaMHU OCBOCHUA Oﬁpa3OBaTeﬂbHOﬁ MmporpaMmmal

[Iporpamma onpenenser oouuii 00beM 3HaHUH, TO3BOISIONINI CPOPMUPOBATH Y CTYIEHTA
npecTaBieHe 00 OCHOBHBIX MOJIEISIX U METOJaX MaTeMaTUYecKo (U3UKH, 00ECTIeUnBaAIOIIUX
IIMPOKHE BO3MOXKHOCTH HMX MpuUMeHeHus. B pesynabTare u3ydeHus AUCUUILIMHBI CTYAEHT
JOJDKEH

—3HaTh OCHOBHbBIE IIOHSTHSI M COBPEMEHHBIE MOJIEIM MaTeMaTUYecKol (U3HKY;
crenu(puKy 3a/1a4 periaeMbIX ¢ IOMOIIBIO YPaBHEHUN MaTeMaTUYeCKON PU3UKY;

— YMETb MEpPEeBECTH 3aJady Ha s3bIK AU(PQepeHUranbHbIX ypaBHEHUI € YacTHBIMU
IIPOM3BOIHBIMM; BEIOUPATh METO/IbI PELIEHUS MTOCTABJICHHOM 3a/laui U CPEACTBA MPOTPAMMHOTO
oOecnieueHus (B TOM 4YHCIIE CIELMATU3UPOBAHHOTO) Ui MX peanuszanuu; GopmyiupoBaTh U
COJIep’KaTeIbHO MHTEPIPETUPOBATh PE3Y/IbTAThl PELICHUs 3aJay; MCIOJIb30BATh AJIEKTPOHHbBIE
TeMaTU4eCKHe pecypchl Ui yriayOneHus 3HaHUH 110 U3y4aeMoil TUCIUIUINHE;

— BJaJIETh HAaBbIKAMU MOCTPOEHMS MPOCTEUIINX MaTeMaTUYECKUX Mojenel (pu3ndyeckux
MIPOLIECCOB; METOJaMHU  MCCIEJO0BAaHUSA Mojened  (PU3MYECKHX IPOLIECCOB; HaBBIKAMU
MCI0JIb30BAHUS [TAKETOB IPUKIIAHBIX IPOTPaMM JUIsl pELIeHUs 3a/1a4 MaTeMaTu4eckoi Gpusuku.

B nponecce ocBoeHust nUCHUIUIMHBI y cTyneHTa ¢opmupyercss komnerenuus OIIK-6 —
CIIOCOOHOCTh  ONpENENATh MpoOJeMbl U TEHACHIMH pPa3BUTUS pPBIHKA MPOrPaMMHOIO
oOecIeyeHus;

TpeOGoBaHUs K yPOBHIO OCBOEHUS COJIEPKaHUs Kypca OIPEIEIISIIOTCS BbIIIIECKAa3aHHbIM.

N3ydyeHue naHHOM y4yeOHOW NMCUUIUIMHBI HAIPAaBJIEHO HA OBJIAJIEHUE OOY4YarOIIMMUXCS
npodeccrnoHalIbHBIMU KOMITETEHIIUSMU:

Unmexc CozepxaHue B pesynbrare u3yueHns yaeOHON TUCHUILIMHBI 00y4YarOIIHecs
KOMIIETeH | KOMIIETEHIUH (UITH JOJIKHBI
1005051 e€ yacTu) 3HATh YMEThb BJIaJEeTh
— OCHOBHBIE IIO- | — IIOCTaBUTH — HaBBIKaMH
HATUA U COBpe- | 3a1ady IUIA | IOCTPOEHUA IIpO-

MEHHblE Mojieny | AuddepeHanbt | CTEUIINX MaTeMa-
MaTeMaTU4YeCKON | Or0 ypaBHEHHs C | THYECKUX  MOJe-

¢buzuky; YaCTHBIMU el pusnuecKux

CIOCOOHOCTBIO — MeTOAbl  pe- | IPOU3BOHBIMU IIPOLIECCOB;
ONpCICIATh IIEHUs JIMHEHHBIX | — BbIOMpaTh Me- | — MeETOJaMU HcC-
npoOIIEMEI 1| ypaBHEHHH B | TOABl  pEUICHMS | CIEIOBAaHUS  MO-
OIIK-6 |reHaeHUNH YACTHBIX TPOM3- | MOCTABJICHHOM meneit  usmuec-
pasBUTHA  PBIHKA| BOJHBIX 3ajaun U | KHX TIPOLIECCOB, B
IIPOrPaMMHOTO CpeacTBa TOM  4ucie ¢
o0ecrieueHusI IPOrpaMMHOI0 UCIIOJIb30BaHUEM

obecrieueHust (B | MPUKIIAIHOTO
TOM YHUCJIC CIICIU- | IPOrpaMMHOI'0O
QIM3UPOBAHHOTO) | oOecreueHus
UL UX pean3a-

ITUH
FOTOBHOCTBIO K HMC-| — crnenuduky — (opmynupo- | — HaBbIKaMH

[IK.] [MO/b30BAHMIO  Me-| 3a7a PeNIaeMbIX | BaTh M COJIEPIKA- | HCTIOTL3OBAHUS
TOJAa  CHUCTEMHOIO| ¢ IIOMOIIBIO | TEIBHO UHTEp- | MaKETOB
MOJIEIIMPOBAHUS ypaBHEHUI B | IPETUPOBATH MIPUKIIAHBIX




UHzaekc Cozeprxanue B pesynbrare n3ydenust y4eOHOH TUCIUTUIMHBI 00YYAIOIINECS

KOMIIETEH | KOMIIETEHIUH (UITH AOJKHBI
1005051 e€ yacTu) 3HATh YMEThb BJIaJEeTh
IIPU MCCIIETOBAHNH| YaCTHBIX pe3yabTaThl MporpaMm TUIS
U TPOEKTHPOBAHUH| MPOU3BOIHBIX pelIeHns 3a/1a4; pemieHuss  3aaad
HpOrpaMMHBIX —  HCIOJIL30BaTh | MAaTEMAaTUYECKON
CHCTEM 3JIEKTPOHHBIE Te- | PU3HKH

MaTH4YECKUE PECY-
pcel  Juis  yriyo-
JICHUsl 3HAHUHU IO
U3y4aeMoOl  Juc-
LUIUINHE

[Ipouecc ocBoeHUS TUCUUIUIMHBI «YpPaBHEHUSI B YACTHBIX MPOU3BOJHBIX)» HANpaBJIeH HA
MOJIyueHUsT HeoO0XoaAuMoro ooObeMa 3HaHMM, oTBedammux TpedoBanusm OI'OC BO wu
o0ecrneunBarIIUX YCHEIIHOE BeACHUE OakaJaBpOM IPOU3BOJACTBEHHOW M HAay4dHO-
UCCIIEIOBATEIbCKOW JIeATENbHOCTH, BJIAJEHUE METOAUKOW (QOPMYIHpPOBAHUS U PpEIICHUS
NPUKIAJHBIX 3aJ]a4, a Takke Ha BbIPAa0OTKY YMEHHMH NpPUMEHSATh Ha MPAKTUKE METOJbI
MPUKIAIHON UHPOPMATUKHU.

2. CTpyKTYpa M coiep:KaHHe JUCIUIIIHHBI
2.1 Pacnipenesienne TpyA0€MKOCTH JUCHUILIMHBI 10 BUAAM padoT

OOmast TPYAOEMKOCTh JTUCHUIUIMHBI COCTaBIsAE€T S5 3aueTHBIX enuHuib, 180
aKkageMuuecknx 4acoB. Kypc «YpaBHEHHS B 4aCTHBIX IPOU3BOJHBIX» COCTOUT U3 JIEKIIUOHHBIX U
7a00paTOpPHBIX  3aHSTHM, COMPOBOXKAAEMBIX  PETYIIpHOM  HMHIUBUAYAIbHOW  paboToit
MpenoJaBaTeNsi Co CTyIACHTaMU B IPOIIECCE CaMOCTOSITENIbHOM paboThl. B koHIE 5 cemectpa
MPOBOJATCS 3adeT W dk3aMeH. [IporpamMmoil IUCHUMIUIMHBI NpeaycMOTpeHbl 36 dYacoB
JIEKLIMOHHBIX, 36 YacoB Ja0OPATOPHBIX 3aHITHH

Cemectp
. Bcero
Bun yuebnoit paboTsl (1acer)
4acoB
5
KonrakTHasi padora (Bcero) 80,5 80,5
B ToMm uucne:
3aHATHS JIEKLIMOHHOTO TUIIA 36 36
3aHATHS CEMUHAPCKOTO THUIA (CEMUHAPBI, TPaKTUYECKHE B B
3aHSITHS)
JlaboparopHble 3aHATUS 36 36
HNnas xoHTakTHasi padora:
KonTpoas camoctositensHoM padoTsl (KCP) 8 8
IIpomexyrounas arrectauus (MKP) 0,5 0,5
CamocrosiTesibHast padoTa (Bcero) 54,8 54,8
B toMm uucne:
Kypcosas pabora — —




Cemectp

Bcero
Bun yuebnoit paboTsl ' (qacer)
9acoB
5
[TpopaboTka yaeOHOTO (TEOPETHUECKOTO) MaTepuaa 30
[ToaroroBka K TEKyleMy KOHTPOJIIO 24,8 24,8
KonTpoJs: 3auer, 3x3ameH
[TonroToBka K 3K3aMeHy 44,7 44,7
OO0masi Tpy10eMKOCTh qac. 180 180
B TOM 4YHCJle KOHTAKTHasl 80,5 80,5
pabora
3a4. e 5

2.2 CTpyKTYypa AUCHMILUINHBI:

Pacrnipenenenne BugoB yueOHOM pabOThl U UX TPYJOEMKOCTH IO pa3ziesiaM TUCIUIUINHBI.
Paszpgensl quciuninHel, n3y4aemMsle B 5 ceMecTpe

KommyectBo yacos

Ne HanmenoBanue pa3nenos AyautopHas | Breayuropras
Bcero pabora paborta
JI JIP | xormpoms | CPC
1 2 3 4 5 6 7
BbIBOJT OCHOBHBIX YpaBHEHU MaTEMATHYECKOM
1 16 4 2 4 6
¢uzuku. [loctaHoBKa U Ki1accuuKanus 3aaa4y
) JuddepeHnnanbHble ypaBHEHUS B YACTHBIX 2 4 6 6 6
IIPOM3BO/IHBIX BTOPOTO MOPsiAKa
3 VYpaBHeHus runepO0InYecKoro Tuma. 3aaada 24 4 6 ] 6
Kommm
HavansHo-rpann4ssle 3a1a4u Uil ypaBHEHUN
4 28 6 6 10 6
runepO0JMYecKoro ¥ napadoJIMYeCcKoro TUIa
5 3amaua Komu mist ypaBHEHUS 16 4 4 4 4
TEIJIONPOBOJHOCTHU
6 INapmonnueckue pynkuuu. Kpaesbie 3anaun Juist 24 6 6 4 3
YpaBHEHUH UM TUYECKOrO TUIIA.
7 | Teopus noteHuuan€a 23 6 2 6 9
3 Bapuaimonssie MeToibl B MaTEMaTHYECKOMN 14,5 ) ) 2.7 7.8
¢buznke
9 | O630p npoiIeHHOTO MaTepuala 1 MPOBeIECHUE 4 B ) )
3ayeTa
KonTtpons camocrositensHoit padotsl (KCP) 8 — — — —
[Tpomexyrounas arrectauus (MKP) 0,5 — — — —
Hmozo 180 36 36 44,7 54,8

[Ipumeuanue: JI — nexuuu, JIP — nabopatopusie 3anstus, CPC — camocrosrenbHas pabota
CTYyJICHTA.




2.3 Conepsxkanue pa3aesioB JUCHUNJIMHBI:

dopma
Ne Haumerosanue Conepxanue pazjena TEKYLIEro
paznena
KOHTPOJISI
1 2 3 4
BrIBOT OCHOBHBIX OcHOBHBIE ypaBHEHHSI MAaTEMATUICCKOMN (DH3BHKH. [IpoBepka
YpaBHEHUU BeIBO ypaBHEHMI M IOCTAHOBKA KPAEBbIX 3a1a4: JIOMAILHUX U
MaTeMaTH4eCKOn 3aJlauM 0 MaJIbIX KOJeOaHUAX CTPYHBI, YIIPYTroro CaMoCT.
¢uzuku. [loctaHoBKa |cTepxHs. BpIBOJI ypaBHEHUI pacipoCTpaHEHUs 3a/IaHUI
1. |uxnaccuduxamus  |teruia, qudpdy3un. HauanbHble U rpaHUYHbIE
3a1a4 ycioBus. KoppekTHOCTh MOCTaHOBKH 3a/1a4
MareMmarndeckoit pusuku. [Ilpumep Anamapa.
[IpuHIKn cynepno3uuuu A1 JMHEWHBIX 3a1a4
MaTeMaTH4eCKON (hU3HKU
Huddepenunansubie [ Knaccupukanus auHeHHbIX TuddepeHInaTbHbIX KontponbHas
YpaBHEHUS B YpaBHEHHUS B YACTHBIX MPOU3BOJAHBIX BTOPOTO pabora
YaCTHBIX MOPsIIKA. YPaBHEHUS XapaKTEPUCTUK IS
MIPOU3BOIHBIX g depeHIrnaIbHbIX YpaBHEHUS B YaCTHBIX
5 |BTOporo mopska IIPOM3BOJIHBIX BTOPOTO MOPSIIKA, TUHEHHBIX OTHO-
' CUTENBHO CTAPIIMX NMPOU3BOAHBIX. [IpuBeneHne
I depeHnaIbHOTO0 YpaBHEHUS B YaCTHBIX
MIPOM3BOJIHBIX BTOPOTO MOPSIIKA TUHEHHOTO
OTHOCHUTEJNIHO CTAPILUX MPOU3BOIHBIX, K
KaHOHUYECKOMY BUAY. JIeMMa 0 XapaKTepUCTHKaX.
YpaBHeHUs Pemenue 3agaun Ko i quddepenuanbHOro KontponbHas
runepOoJMYECcKOro |ypaBHEHHUS BTOPOTO MOPSIKA THIIEPOOTIHUECKOTO pabora
3. |tuma. 3agada Kommu |tuma. ®opmyna Jlanmambepa. O0o0meHHoe
peuienue. Pemenue 3anaun Koy 17151 BOJIHOBOTO
YpaBHEHHUs Ha IJIOCKOCTHU U B IPOCTPAHCTBE..
HavansHo- OcHoBnble nouaTus 3anaun Lrypma—JInyBumis. KP,
rpaHnyHble 3agaun  |HaxoxaeHne coOCTBEHHBIX 3HAUE€HUM U cOOCT- 3amura
JUIsl ypaBHEHUU BEeHHbIX (QyHKIMH oneparopa Lltypma—JInyBumis. WHJUBUY-
runep6osuyeckoro u |[Onpeaenenue pyHkuuu ['puna ans onepatopa aJIbHOTO
napabonuyeckoro  |llrypma—JInyBusis. Pemenne HadaibHO-KpaeBhIX 3aaHus
THIIA 3amay i qudpepeHnnanTbHOTo YpaBHEHUS
4. BTOPOTO MOpPsKa TUrepooIrueckoro Tima. Metos
®dypbe (MeToA pa3jiesieHus: NEPEMEHHBIX). 3aa4da o
CBOOOJHBIX KOJIEOAHUSIX CTPYHBI, 3aKPEIUIEHHOM Ha
KoHLax. Perenne HayanbHO-KpaeBbIX 3a/1a4 JIIs
ypaBHEHUH mapadosnyeckoro tuma. Merog @ypoe
(Meton paznenenus nepeMeHHbIx). [Ipunuumn
MaKCHUMyMa.
3anavya Komm gy |Pemenue 3agaun Komw juis ypaBHeHus [IpoBepka
5 |ypaBHeHus TEIUIONPOBOIHOCTH, popmyina [lyaccona. CaMoCT.
TEeIoNnpoBOIHOCTH | KoppekTHOCTh MocTaHOBKM 3a1aun Komm. 3aaHui
Oynkuus ['puna. 3agaun Ha NOJYNPSMOIL.
I'apmonnueckue I"apmonnueckue pynkuu. CoiicTBa [IpoBepka
6. ¢byukuun. Kpaesble |rapmonmnueckux ¢pynkuuid. Kpaesbie 3agauu s JIOMAILHUX U
3a7a4M s ypaBHeHus Jlamiaca u Ilyaccona. Pemenue 3agaun CaMoCT.
ypaBHEHUU Hupuxine mia ypaBHeHus Jlamiaca Ha MIIOCKOCTH 3aaHui




dopma

HaunmeunoBauue
Ne Coneprxanue pazzena TEKYILETO
paszzaena
KOHTPOJISI
1 2 3 4
SIUIAIITHYECKOTO METOJIOM pa3JielieHUs IEPEMEHHBIX (B KPYTe U
THIIA. KoJibiie). [IpuHIMn MakcumMymMma Jutsi TapMOHUYECKUX

¢byukuuil. Pemenue 3agaun Jupuxie amis
ypaBHeHus Jlamiaca MeTo1oM paszieneHust
NIepeMEHHbIX (BHYTPEHHHE 3a7a4u B 1ape u cepu-
yeckoM cioe). Cepuueckue (mapoBbie) GyHKIINUA.
[Tonunomsl Jlexxanzpa, chepuueckue GyHKIUU
Jlexannapa. [TpousBosias GyHKIUS 75
MOJIMHOMOB JlexaHipa, peKyppeHTHbIE GOpPMYIIbl,
3agada [ltypma—JInyBuiis, cBsizaHHas C
[Tomuaomamu Jlexanpa

Teopus norenuuana [HpoToHOB (00bEMHBIN) MoTeHIMaN Kak pemenue  |[IpoBepka

ypaBHenus [lyaccona. CBolicTBa 00bEMHOTO TIO- JIOMAIIIHUX U
teHuuana. [loTeHuuansl IpocToro U JBOMHOTO camocT.
7. ciosi. CBOMCTBA MOBEPXHOCTHBIX MOTEHIHAJIOB. 3a/1aHUI

CaeneHue KpaeBbIX 3a1a4 AJs ypaBHeHus Jlamnaca
K MHTerpaibHbIM THIIa Opearonpma ypaBHeHHM 11

poja.
Bapuarnmonssie OcHoBHbIE IOHATHS BapuallMMOHHOTO ucuucienus: |[IpoBepka
METO/IbI B MIOCTaHOBKa 3a/1aul, ypaBHeHue Diinepa-Jlarpanxka |IoMalIHUX U
] MaTeMaTH4eCKOM1 OkcTtpemyMbl QyHKIIMOHAIOB. Bapuanus CaMoCT.
" |dpusuke ¢byHK1MOHAaNna. BapuannoHHsle 3a1aun B 3a/1aHUI

MareMatudeckoi gpusuke. Bapuanmonnas 3amaqya
JUTsl THTETpaja dHepruu U 3anada upuxie.

2.3.1 3auATusd JeKIUOHHOT0 THIIA

Paznen 1. OcHOBHblE YypaBHEHMsI MareMarthyeckol @usuku. BbiBoag ypaBHEHUH U
MMOCTAHOBKA KPAEeBBIX 3a]a4: 33/1a4d O MaJbIX KOJEOAHHSIX CTPYHBI, YIIPYroro CTEP>KHA. (2 4.).
BreiBoy ypaBHeHUIl pacnpocTpaHeHus Teruia, quddysuu. HavyanbHble M TpaHUYHbBIE YCIOBUS.
KoppekrHocTh mocTaHoBKM 3anad martemaruuyeckoidl ¢usuku. Ilpumep Anamapa. [Ipuniun
CYNEPIO3ULMH JUIsl IMHEHHBIX 3a7a4 MaTeMaTH4ecKON GU3UKHU. (2 4.).

Paznen 2. Kiaccubpukauust nuHeHHBIX Au@QepeHIuanbHbIX YpaBHEHHMSI B YaCTHBIX
MIPOM3BOJHBIX BTOPOrO MOpsiAKa. YPaBHEHUsI XapaKTepUCTUK s JIuddepeHImaibHbIX
YpaBHEHUS B YACTHBIX MPOU3BOAHBIX BTOPOIrO MOPSAIKA, JIMHEHHBIX OTHOCHTENBHO CTapIIUX
npou3BoHbIX (2 4u.). [IpuBenenue nuddepeHaTIbHOTO YpaBHEHUS! B YAaCTHBIX IPOU3BOIHBIX
BTOPOTO MOPSIIKA JTMHEHHOTO OTHOCUTENIBHO CTaplIUX MPOU3BOJHBIX, K KAHOHUYECKOMY BHJY.
Jlemma o xapakrepucTtukax (2 4.)

Pa3nen 3. Pemenue 3anaun Komn g nuddepeHnranbHOro ypaBHEHHsI BTOPOTO HOPSIKa
runiepbonmyeckoro tuma, ¢opmyna JlamamOGepa KoppeKTHOCTP TIOCTAaHOBKM — 3aJlayM.
O6o0mennoe pemenue (2 49.). Pemenwe 3amaun Komm a1 BOJTHOBOro ypaBHEHHSI B
npoctpaHcTBe U Ha miiockoctu. opmynsl Kupxroda u [lyaccona. (2 4.).

Pa3nen 4. OcuoBuble nousTus 3agaun Lltypma—JInysBminsa. Haxoxnenue coOCTBEHHBIX
3HaYeHUH U coOCTBEeHHBIX QyHKUM orneparopa lltypma—JInysBmins. (2 u.). Pemenne HauanbHO-
KpaeBbIX 3afaud A auddepeHnalbHOro ypaBHEHHMsI BTOPOTO MOpsAKa TUIEpOOIUYECKOrO
tuma. Meton @ypee (METOT pa3zieleHus MepeMeHHbIX) (2 4.). 3amada 0 CBOOOJHBIX KOJICOaHUIX
CTpYHBI,  3aKpeIUIeHHOM Ha  KoHUax PemieHue  HavaiabHO-KpaeBBIX — 3afady  JJs



nu(depeHInaibHOr0 ypaBHEHUs BTOPOro mopsaka mapadonuueckoro tuma. Meton ®Dypbe

(MeTon paszeneHusi nepeMeHHbIX). [IpuHnunm makcumyma. PerieHune HEOJHOPOIHBIX 3ajad
(2 4.).

Paznen 5. Pemenne 3amaum Komm 11 ypaBHEHHsI TEIJIOMPOBOAHOCTH, (dopmyia
Ilyaccona. KoppektHocTh mnoctaHoBkM 3afaun Komm. @ynkums ['puna. (24.). 3amaum Ha
nosynpsMoil. Meron otpaxenus. Pacripoctpanenue kpaeBoro pexuma. (24.).

Pa3znen 6. I'apmonunueckue Qynkuuu. CoiicTBa rapMoHuueckux (ynkuuil. Kpaesbie
3agaun A ypaBHeHus Jlammaca m Ilyaccona. Pemenuwe 3amaum [upuxiie i ypaBHEHHS
Jlarutaca Ha MJIOCKOCTH METOJIOM pa3/iesieHus epeMeHHBIX (B Kpyre U Kousble) (2 4.). [Ipuniun
MakcuMyMma i rapmMoHuueckux ¢yHkuuil. CaenctBud. (2 4.). Pemenue 3anaun Jupuxiue ans
ypaBHeHus Jlamiaca MeToAOM pa3ieneHHUsl INEePEeMEHHbIX (BHYTPEHHHME 3a/ayd B LIape U
chepuueckom cnoe) Chepuueckue (mapossie) Gynkuuu. [lommromsr Jlexanapa, chepudeckue
byakuun Jlexanapa. (2 4.).

Paznen 7. HetoToHOB (00BEMHBIN) MOTEHIIMA KaK pemieHue ypaBHenus [lyaccona. (2 4.).
CpoiictBa oOBeMHOro mnoTeHiuana. lloTeHnmansl mpocTtoro W ABoiHOro ciosi. CBoiicTBa
MIOBEPXHOCTHBIX MOTeHIMaN0B (2 4.). CBelneHHe KpaeBbIX 3anad sl ypaBHeHus Jlammaca x
uHTerpaibHbIM THIA Openronapma ypasHenusm 11 poxa (2 u.).

Paznen 8. OcHoOBHBIE NOHATHUS BapHAllMOHHOTO MCYUCIECHUSA: IIOCTAaHOBKAa 3a/ayH,
ypaBHeHHEe Oinepa-Jlarpanxka OKcTpeMyMmbl (QyHKIMOHAiOB. Bapuauus ¢yHKIMOHAmA.
Bapuanmonssle 3amaun B MareMarudeckod Qusuke. BapuanumonHas 3ajmada ajis MHTErpaia
sHeprum u 3amada Jupuxie. (2 4.).

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

VY4eOHbIll TUIAaH HE TpeaycMaTpPHBAeT 3aHATHA CEMHUHAPCKOTO THMA IO JUCIHUIUIAHE
«YpaBHEHUS B YACTHBIX MPOU3BOJHBIXY.

2.3.3 JIaGopaTopHbIE 3aHATHS

Pa3nea 1. JlabopaTopHbie 3aHATHSA: 2 yaca.

bynak B.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3amad 1o MaTeMaTHYECKON
¢buznke

1. VYpaBHEeHHMs B YaCTHBIX NPOU3BOJHBIX, MOPSAIOK, JHUHEWHOCTb, OJHOPOIHOCTb,
MIPUMEDBL.

B aynutopun: NeNe 24-27 (1, rnasa 1),
Ha mom: NeNe 28, 29,2, 4,5 (1, rnaBa 1)
Pasnean 2. JlaGopartopHsbie 3aHsATHSA: 6 4acOB.

1) bunanze A.B., Kanunnyenko J.®d. CO0pHUK 3324 110 YpaBHEHHUSIM MaTeMaTUYECKOM
¢uzuku. 1985, 2) EpnoxumoB A.A., [1aBnosa A.B., PyouoB C.E. YpaBHeHus MaremaTH4ecKon
¢uzuku. Meronnueckue ykazanus. Kpacuonap: U3n-so Kybanckoro rocynusepcurera, 2002.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a7au Mo MareMaTu4ecKou
¢uzuke, 2) EBmoxumoB A.A., IlaBnoBa A.B., Pybuo C.E. VYpaBHeHus maremartudeckoi
¢uzuku. Meroauueckue ykasanus. Mcnons3oBanue cucremsl Matlab (Maple) mis npusenenus
YpaBHEHUH € ABYMS HE3aBUCHUMBIMU IEPEMEHHBIMH K KAHOHUUYECKOMY BUY

B aynurtopuu: 1-5, 7,9, 14-18 ctp. 14 (2)



Ha mom: NeNe 6-9, 19-25 (2) (2)

2. IlpuBenenue ypaBHEHUH C JABYMS HE3aBHCUMBIMH NEPEMEHHBIMU K KaHOHUYECKOMY
BUly (ypaBHEHHUs C IepeMEeHHbIMU KodpduuueHntamu). Mcnonp3oBanue cuctemsl Matlab
(Maple) s npuBeneHus! ypaBHEHUH C IBYMSI HE3aBUCHMBIMU MEPEMEHHBIMUA K KAHOHUYECKOMY
BUIY

B aymutopun: 6-11 (1, rmasa 1), 1,5,7 ctp. 13 (2)
Ha mom: NeNe 12—-16 (1, rnmaBa 1)

3. KonTponbHas pabora.

Pasnean 3. JlaGoparopHsbie 3aHsATHSA: 6 4acOB.

1. Meroa XapakTepuUCTHK pEIIeHUs YpaBHEHUU rumnepOosinyeckoro Tuma. Pemenue
3amaun Komm ays oxHOMEpHOTro BOJHOBOTO ypaBHeHus. ®opmyna [lamambepa. Pemenue
TUTIOBBIX 33714 B cucteme Matlab (Maple).

B aymuropun: NeNe 61,62 (1, rnasa 2), 3,10 ctp. 22 (2).
Ha mom: NeNe 73, 74 (1 rnaBa 2), 2,4,9 ctp. 22 (2).

2. MeToJ mpoO/DKEeHUsST pelIeHUs 3a7a4d Ha MOJYNPSIMOM JJIsi OJJHOMEPHOTO BOJHOBOTO
ypaBHeHus. Pemenne TunoBeix 3a7au B cucteme Matlab (Maple).

B aymuropun: NeNe 3,10 ctp. 22 (2), 61,62 (1, rnara 2),
Ha mom: NeNe 2,49 ctp. 22 (2), 73, 74 (1, rnaBa 2)

3. Pemenne 3amaunm Komwm mis ypaBHeHus TeruionpoBoaHoctu. @opmyna Ilyaccona.
Ucnonws3oBanue cucremsr Matlab (Maple) st pemenust 3agad TersionepeHoca.

B aynutopun: NeNe 66,68 (1, rnasa 3), 1,2 ctp. 24 (2)
Ha mom: NeNe 72,73 (1, rnaBa 3), 3 ctp. 24 (2)
Pasnean 4. JlaGoparopHsbie 3aHsATHSA: 6 4acOB.

1) EBnokumoB A.A., IlaBnoBa A.B., Py6rios C.E. YpaBHenus marematudeckoil Gpuzuxu.
Metonuueckue ykazanus; 2) bynak b.M., Camapckuii A.A., Tuxonos A.H. C6opHuk 3a1au no
MaTeMaTHYeCKOM (PU3HKE.

1. Meton ®ypbe perieHus: HayalbHO-KPAaeBbIX 33/1a4 Ui ypaBHEHUI ITUIepOOINIecKOro
Tuma. Pemenne HauanpHO-KpaeBhIX 3a/1a4 B cucteMe Matlab (Maple)

B aynutopun: NeNe 10,12 ctp. 33 (1), 104, 110 (2, rnaBa 2),
Ha mom: NeNe 213,15 ctp. 33 (1), 50-52 (2, rnaBa 6)

2. Pemienne HauaabHO-KPAEBBIX 3a1ad Ul ypaBHEHHH mapabosimueckoro tuma. Meton
®dypre. Pemenue TunoBeix 3aga4d B cuctreme Matlab (Maple)

B aymuropun: NeNe 33, 34 (1, rmaBa 5), 1-5 ctp. 33 (2)
Ha mom: NeNe 30 (1, rnasa 3), 4,6,7, ctp. 33 (2)

3. Pemenune HEOOHOPOOHBIX 3ajady JUId YpPaBHEHUHW TUNEpOOJMYECKOrO0 U
mapaboJINYECKOTrO THTIA



B aynutopun: NeNe 111 (2, rnasa 2), 9 (1, riasa 5)

Ha mom: NeNe 18 ctp. 33 (1), 35 (1, rmaBa 3), 11 ctp. 33 (2)
4. KoutposapHas paboTta

Pa3nen 5 JIabopaTopHsie 3ansTus: 4 yaca.

1. Pemenne 3anaun Ko g ypaBHeHus termionpoBoaHocti. @opmyina I[lyaccona
B aymutopun: NeNe 66,68 (1, rnasa 3), 1,2 ctp. 24 (2)

Ha mom: NeNe 72,73 (1, rnaBa 3), 3 ctp. 24 (2)

2. MeTo npoIOJKEHHI penIeHus 3a/1a4 Ha HOJIyIIPSIMOU
B aymuropun: NeNe 79,80,86 (1, rnasa 3), 4 ctp. 24 (2)

Ha mom: NeNe 84,89 (1, rmaBa 3), 5 ctp. 24 (2)

Pasnen 6. JlaGoparopHsbie 3aHsATHSA: 6 4acOB.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuk 3a7au 1o MaTeMaTUYeCKOil
¢usuke; 2) EBgoxumoB A.A., IlaBnoBa A.B., PybunoB C.E. YpaBHeHHss MareMaTwdecKou
¢u3uku. Meronnyeckue ykaaHusl.

1. Pemenne KpaeBbIX 3amad [ ypaBHeHUs Jlamaca Ha TUIOCKOCTH B IMPOCTEHIINX
06yacTax (Kpyr, KOJbIIO).

B aymutopun: NeNe 14 (a,B,m), 70 (1 rnaa 4), 30 ctp. 34 (2)
Ha mom: NeNe 13 (6—¢), 17 (1 rnmaBa 4), 29 ctp. 34 (2)

2. Pemenue KpaeBbIX 3a1ad Juisl ypaBHeHHMs Jlamaca B mMpOCTpaHCTBE B MPOCTEHIIMX
oOnacrsx.

B aynutopun: NeNe 20,33,103 (1 rnaBa 4)

Ha mom: NeNe 34,104 (1 rnaBa 4)

3. Meton ®yphe pemreHust KpaeBbIX 3a/1a4 it ypaBHeHHs [lyaccoHa B Kpyre v KOJIbIIE.
B aynutopun: NeNe 30, 31, 34 (1 rnaBa 4)

Ha mom: NeNe 32 (1 rnaBa 4), 31 ctp. 34 (2)

4. KontpoarsHas pabora

Pasnen 7. JlaGoparopHsie 3aHsATHS: 2 Haca.

bynaxk b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 337ay 1O MaTeMaTUYeCKOU
¢bu3zuke.

1. MeToa noTeHIHAJIOB.
B aymutopun: NeNe 149 (a,0), 150, 151 (rnaBa 4)
Ha mom: NeNe 147, 149 (B) (rnaBa 4)

Pasnean 8. JlaGoparopHsie 3aHsTHs: 2 Haca.

10



bunamze A.B., Kasmmanuenko J[.®@. COOpHUK 3amad MO ypaBHEHHUSM MaTEMaTHYECKON
bu3uku.

1. Bapuanuonssle 3a1a4u.
B aynutopun: NeNe 848,850,853
Ha mom: NeNe 851,854,855

2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

VY4eOHBbIi IJ1aH HE MpeAyCcMaTpUBAET KYpCOBBIX pabOT MO JUCUUIUIMHE «YPAaBHEHHS B
YaCTHBIX TPOU3BOIHBIX».

2.4 IlepeyeHb Y4eOHO-METOIUYECKOTO 00eCTIeYeHHsI ISl CAMOCTOSATEILHOWH PaGoThI
00y4JaIOIMXCS MO AUCHHILIHH

[lepeuenp yueOHO-METOIMYECKOTO 0OECTIEYEHUS AU CLUTIIHbI
Ne Bun CPC I10 BBIMIOJIHEHUIO CAMOCTOSITEIbHON pabOThI
1 2 3
1 |IToaroToBka K TeKyliemMy|YpaBHCHHs] MaTeMaTH4YeCKOW (Qu3UKM (AJIEKTPOHHBIA pecypc,
KOHTPOJTIO cpena MoayabpHOro 00yueHus http://moodle.kubsu.ru)

Y4eOHO-MeTOAMYECKUE MaTepHhalibl JJIs CaMOCTOSATENbHOM paboThl O0ydaroIUXCs M3
YHUCJIa MHBAJIUIOB | JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbsi (OB3) nmpenocTtaBistoTcs
B (hopMax, alalTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4YaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMH ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

2.5 CamocrosiTe/IbHOE H3yYeHUE Pa3/1es 0B JUCHHUILIMHBI

Lenbto camocTosITENbHOM pPaOOTHI SIBISIETCS YIUIyOJeHHE 3HAHWM, IOJy4eHHBIX B
pe3ysbTaTe ayIUTOPHBIX 3aHATHH, BHIpaOOTKA HAaBBIKOB MHIAUBUAYAJIbHON pabOThI, 3aKpeIJICHUE
HaBbIKOB, CPOPMUPOBAHHBIX BO BpeMs 1a00PATOPHBIX 3aHITUH.

CopepxaHue NpUBEACHHON OCHOBHOM (0) M JIOTMOJHUTEILHON (/1) JIUTEpaTyphbl MO3BOJISET
OXBaTUTh IIUPOKUI KPYT 3a/1a4 U METO/I0B MaTEMaTHUECKON (U3HKH.

Paznen 1. [locranoBka 3amay matematuueckor (pusuku. Hexoppektreie 3amaun. [20, 31,
81]

Paznen 2. Knaccudukauus ypaBHEHMH B YaCTHBIX IPOU3BOJHBIX BTOPOrO MOPSJIKA.
Kanonunueckue gpopmel. ConpsbkeHHble oniepaTopsl. [ 1o, 20, 81
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Pa3znen 3. 3amaua ¢ naHHBIMU Ha XapakTepucTukax (3agauda ['ypca). CyuiecTBoBaHHe U
CJIMHCTBCHHOCTh pEIICHUs 3a7adyd C JaHHBIMH Ha XapakTepuctukax; Meroa Pumana;
Crnennanbabie QyHKIMH MaTemMaTudeckoi ¢usuku. [10,20, 11, 31, 81

Pa3znen 4. 3agaua o cBOOOAHBIX KoJieOaHMSIX Kpyrjoil MeMmOpanbl. Llununapuueckue
¢GyHKIIMM B MaTeMaTuueckoil ¢pusuke. [20,371,81]

Pa3znen 5. 3amaum, npuBojdiue K ypaBHEHHsIM mapabonudeckoro tumna. [IpenenbHbie
ciydan; OyHKIMA UCTOYHUKA JIJIs1 ypaBHEHHs Tlapadosmaeckoro Tuna. 10,20, 11, 31, 81

Paznen 6. @opmynst I'puna gns  rapmonuueckux — ¢yHkuui.  CBoiicTBa
MIOCJIEIOBATENbHOCTEH TapMOHUYECKUX (QyHKIUNA. OpTOroHajlbHble MHOTOYJIEHBI, MHOTOUYJIEHbI
Jlexannapa [20, 81]

Paznen 7 YpaBuenue ['enpmrosiblia B HEOTPAaHWUYCHHON 0OJACTH. YCIOBHUS HU3IIyYCHHS.
[8x]

Pa3znesn 8 OcHOBHbIE NMOHSATHSI BapUALMOHHOTO HUCYMCIEHUS ((PYHKIHMOHAN, JUHEWHbIE U
KBaJpaTUuHble  (YHKIHOHAJbL, OSKCTpeMyMbl  (yHKIHOHana); llpocreiliine  3amaum
BApUAIIMOHHOTO MCYHMCIICHUS (3a/1a4a 0 OpaxuCTOXpOHE, U30MepuMeTpruIecKas 3anada). [31, 71,
81]

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B cootBerctBum ¢ tpedoBanusimu @I'OC BO no HampaBieHHIO HOJATOTOBKU OakaiaBpoB
nporpaMMa IO JUCLUUIIMHE «YpPaBHEHHS B YACTHBIX MPOU3BOJHBIX» IPEeAyCcMaTpUBAET
UCIOJb30BaHUE B Yy4eOHOM IpoLiecCe CIENYIOIUX 00pa3oBaTeIbHbIE TEXHOJIOTUU: YTEHHE
JEKUMN C HCHOJB30BaHUEM MYJIbTUMEAUWHBIX TEXHOJIOIMH; paboTa HaJ WHAWBUYaJIbHBIMU
3aJJaHUSIMU C MCTIOJIb30BaHUEM ITAKETOB MPUKIIAJAHBIX IPOTrpaMM, pa300p KOHKPETHBIX CUTYalUi
Ha IPAKTHYECKUX 3aHATUSX.

KoMmbroTepHble TEXHOJOTHMHM MNPEOCTaBISIOT CPEACTBA PAa3HOILIAHOBOIO OTOOpa)KEHUs
JITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHalia.

[Toaxon paz3bopa KOHKPETHBIX CUTYAIMi IIMPOKO UCIIONb3YeTCs KaK IMpernojaBaTesieM, TakK
u 0OakamaBpaMu BO BpeMs JIEKLIMH M aHajau3a pe3yibTaTOB CAMOCTOSATENIBHOW paboThL. OTO
00yCJIOBIICHO TEM, YTO B IIPOLIECCE MOJIEIMPOBAHMS YaCTO BCTPEUAIOTCA 3aladH, Ui KOTOPBIX
€IMHBIX NT0JX0/10B HE cylecTByeT. [Ipu nccienoBanuy U pelieHny KakJ10i KOHKPETHOM 3aaun
UMeeTcs, Kak IpaBWIIO, HECKOJIBKO METOAOB, a 3TO TpeldyeT pa3dopa U OLIEHKH LENoH
COBOKYITHOCTH KOHKPETHBIX CUTYallHi.

OOwiee
Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTEIbHbIE
Cemectp | Bun 3ansarus KOJINYECTBO
TEXHOJIOTUHU
4acoB
Craiin-nexkiun. OOCyKJeHHEe CI0KHBIX BOIPOCOB. 4
KOJINYECTBO
No Tema
4acoB
OcHOBHbBIE ypaBHEHUSI MaTEMaTHUECKON
1 ¢u3uku. BeiBoJ ypaBHEHMI U MOCTaHOBKA )
KpaeBbIX 3aJa4: 3a/1a4y O MaJbIX KOJEOAHUIAX
5 JI CTPYHBI, YOIPYTOTO CTEPKHS
BeIBO ypaBHEHMI pacIpOCTpaHEHUS TEIUIA,
mudpdys3uu. HauanbHble U rpaHUYHBIE YCIOBUSL.
> KoppekTtHoCcTh NOCTaHOBKH 3a/1a4 )
Maremarndeckoit pusuku. [Ipumep Anamapa.
[IpuHIMn cynepno3uuuu A JMHEWHBIX 3a4a4
MaTeMaTH4eCKON (hU3HKU
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Oo0itee
Hcnons3yemble ”HTEpaKTUBHBIE 00pa30BaTEIbHBIC
Cemectp | Bua 3anstus KOJIMYECTBO
TEXHOJOTHUHN
4acoB

[IpuBenenue nuddepeHnaIbHOro ypaBHEHUS
B YaCTHBIX POU3BOJIHBIX BTOPOro MOPSAKA

3 | TMHEHHOTO OTHOCUTENHLHO CTAPIIUX 2
IIPOM3BOJIHBIX, K KAHOHMYECKOMY BUly. Jlemma
0 XapaKTEepUCTHKAX

Pemenue 3agaun Komm s
muhdepeHInanTbHOTO YpaBHEHUS BTOPOTO
4 | nopska runepOooIMIecKoro Tumna, popmyna 2
Hamam6epa KoppekTHOCTh TOCTaHOBKHU
3amaun. O00OIIEHHOE PEIICHHE

Pemrenne 3agaun Komm it ypaBHeHus
TEIUIONPOBOJHOCTH, popmyna [lyaccona
KoppekTHocTh nocranoBku 3agaun Komw.
@yuknus ['puna.

I"apmonnueckue pynknuu. CoiicTBa
rapMoHndeckux ¢pyHkuuil. Kpaesbie 3anaun s
ypaBHeHus Jlamiaca u [lyaccona. Pemenue
3amauun upuxnie s ypaBHeHus Jlannaca Ha
IJIOCKOCTU METOJIOM pa3/iesieHusl IEPEMEHHBIX (B
Kpyre U KOJIbIIE)

[IpuHUMIm MakcuMyma Jijisi TApMOHHUYECKUX
¢bynakuumii. Cinenctaus

CsoiicTBa 00beMHOr0 noreHraia. Ilorennuaisl
8 |mpocToro u n1BoMHOTO cios. CBOMCTBA 2
HOBCpXHOCTHBIX IIOTCHIINAJIOB

Hroro: 16

enp nexkyuu — 0030p METOJOB IMOCTPOEHHS MaTEMaTHUYECKUX MOJeNell Ha OCHOBE
YpaBHEHUH B YacTHBIX MPOM3BOJHBIX, 3HAKOMCTBO C IpodieMaMu M  ammnapatom
MaTemMaTHdeckor pusnku. Ha gexnusx cTyeHThl NoaydatoT olliee IpeCcTaBlIeHre O M0AX01axX
1 METOJIaX UCCIIEIOBAHUS U PELICHUS 3a/1a4 MaTeMaTH4eCKON (pu3mKu.

Lene n1adopamopnozo 3anamua — HAYUUTb NPUMEHATH TEOPETUYECKUE 3HAHUS IIpU
PELIEHUH U UCCIIEN0BAHNN KOHKPETHBIX 3a/1a4.

Tewmbl, 3aaHKsi U BONPOCHI ISl CAMOCTOSATEIbHOW pabOThl MpHU3BaHbl CHOPMHUPOBATH
HAaBbIKM [OHMCKa HMH(OpPMAIMHM, YMEHUS CaMOCTOSTEIbHO pacIIUpsTh U YIIIyONATh 3HAHMS,
[IOJIyYE€HHBIE B X0/1€ JIEKI[UOHHBIX U JJa0OpAaTOPHBIX 3aHATHI.

[Toaxon pa3dbopa KOHKPETHBIX CUTyallMil IIMPOKO HCHOJIb3YETCs KaK IMpEenojiaBaTesieM,
TaK U CTyJ€HTaMH MpU IPOBEJCHUH aHaIN3a PE3YyIbTaTOB CAMOCTOSATEIBHON pabOTHI.

JUist Ui ¢ OrpaHWYEHHBIMM BO3MOKHOCTSIMH 3JI0POBbsI IIPEAYCMOTPEHA OpraHU3aIus
KOHCYJIBTAIIUH C UCIIOJIB30BAHNUEM JJIEKTPOHHOMN MTOYTBHI.

4. OueHo4Hble cpeacTBa I TEKYILIero KOHTPOJIsl yClIeBaeMOCTH M IIPOMEeKyTOYHOM
aTTrecTaluu

VYyeOHast 1eATeNbHOCTh MPOXOIUT B COOTBETCTBUU C IpadukoM ydyeOHOro Ipolecca.
[Ipouecc camocTosATENbHONH pabOThl KOHTPOJIMPYETCS BO BpEMs AayIUTOPHBIX 3aHATHH U
MHIUBUAYAIbHBIX KOHCyNnbTanui. CaMocTosiTenbHas paboTa CTYyIEHTOB IPOBOAMUTCA B (popme
M3Y4YEHUs OTAEIBHBIX TEOPETHUYECKUX BOIIPOCOB IO IIPEAJIaracMom JINTepaType, peuieHus 3a1ad
Y NOJATOTOBKU MHAMBUAYAJIbHOTO 3aJaHHUsl.
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@DOHJ1 OLICHOYHBIX CPEACTB JAUCLHUILIMHBI COCTOUT U3 CPEACTB TEKYLIEro KOHTPOJIS (CM.
IPUMEpPHbIE BAapHAHThl CAaMOCTOSATENbHBIX 3aJlaHUM, 3a/ad U BOINPOCOB) U MPOMEKYTOUHOM
aTTecTaluu (3a4era U SK3aMeHa).

B Ka4yeCTBEC OILICHOYHBIX CpCacCTB, HCIIOJIB3YEMBIX JJIsL TCKYHIETO KOHTPOJIA
yCIIEBAaEMOCTH, IpeiaraeTcsi NepeyeHb BOMPOCOB M0 pasjeiaM, KOTOpble MpopadaThIBalOTCS B
MPOIIECCE OCBOCHMSI Kypca, a TakXKe€ BapUaHTBl KOHTPOJBHBIX paboT. JlaHHBIH TIepeueHb
OXBAaTbIBACT BCEC OCHOBHBIC pas3aCiibl KypcCa, BKIIKOYAd 3HaHWA, IIOJIYy4aCMbI€C BO BpPCM:A
CaMOCTOSITEIbHON pabOThI.

OrneHka ycrieBaeMOCTH OCYILECTBIISIETCS 110 pe3ysibTaTaM: KOHTPOJIbHBIX paboT, YCTHOTO
oIpoca Inpu Caavuc€ BLINIOJJHCHHBIX CAMOCTOATCIbHBIX BaI[aHHfI.

ATTCCTaIII/IfI 110 y‘~IG6HOI>'I AUCLUIIIINHE HpOBOI[I/ITCSI B BHJIC DK3aMCHA. 3K3aM€HaHHOHHBII7I
OHMJIET COJICP)KUT JBa TEOPETHUYECKUX BOIpoca U 3amady. CTyIeHT TOTOBUT OTBETHI Ha OWJIECT B
MMMCBMEHHOUM (popMe B TEUEHHUE YCTAHOBJICHHOTO BpeMeHH. Jlajee sk3aMeH mporekaer B Gopme
cobOecenoBanus.

CooTBeTcTBHE KOMIIETEHIHIi, (hOPMHUPYEMBIX NPH U3YUYEHUH TUCUMILIUHBI, 1 BU0B
3aHATUH

Bunael 3ausatui DdopMbI KOHTPOIS
[Tepeuenn A1 38 op OHTPOI

KOMIIETEHIUHI he T1a6. KCP CPC

— Omnpoc 1o pe3yibpTatam
CaMOCTOSITEIIHOM paboTHlI;
— Koutponpsusie paboThl;

OIIK-6 + + + t |- Zammra  weauBMayanbHOTO

3alaHNs;
— 3auer;

— Dk3ameH

— Koutponpsasie paboThl;

— 3amuTa  MHAUMBUIYaILHOTO
MK-1 + + 3aJJaHUS;

— 3auer;

— Dk3ameH

4.1 D oHJ 01IEHOYHBIX CPEaCTB AJisl MPOBEACHUSA TEKYIIECro KOHTPOJIA

Tunosble KOHTPOJIbHBIC 3aJaHUS UJIX UHBIC MaTEepHaJIbl, Heo0X0auMbIe JJI5 OLeHKH
3HaHI/II7[, yMeHHﬁ, HAaBBbIKOB U (I/IJ'[]/I) onbITa I€ATCILHOCTH, XaPAKTECPU3YIOIIHNE ITAIIbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIIii B nmpouecce 0OCBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmbl

HpuMepﬂoe COAECPKAHUE KOHTPOJIbHBIX paﬁoT

1. KontponbHas Nel (IlpuBenenne k KaHOHUYECKOMY U IPOCTEHIIEMy BUly YPaBHEHHH €
JBYMsI HE3aBUCUMBIMU [IEPEMEHHBIMHU ).

EBnoxkumor A.A., [laBmoBa A.B., Py6noB C.E. YpaBHenus marematudeckoi (pu3ukm.
Meroanueckue yka3aHusl.

NoNe 9-25 c1p. 14, 16-25 cTp.15.
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2. KoutposnpHas Ne2 (Meton @ypbe pelieHusi CMEUIaHHbIX U KPaeBbIX 3a/1a4).

EBnmoxkumo A.A., IlaBmoBa A.B., Pybmo C.E. VYpaBHeHus wmaTeMaTH4YeCKOW (PUUKH.
Meroauueckue yka3zaHusl.

NoNe 14,16 ctp. 33, 19,21-23,26-29 cTp.34.

[IpumepHbIe 3a1a4n KOHTPOJIbHOM paboThl Nel

Bapuanr 1
1. IlpuBecTr K KAHOHMYECKOMY BUY YPABHEHUS:
o0’u o0’u 5 5 5
Yy = 0“u 0°u 0°u
a) 72 X >=0. x<0 6) x* +6x ~7y?—=0.
Ox oy ox? 4 0x0y 4 oy?
2. HpI/IBCCTI/I K IIPOCTEMIIEMY BUlY YPAaBHEHHUE:
o Tl +Aul +3u) +6u), =0.
Bapuanr 2
1. IlpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUS:
O'u o*u 16u
) 57 =0. x>0 6) x—+21/ +——=0
oy’ a ay Yo 20y

2. IlpuBectu Kk mpocTermieMy BUAYy ypaBHEHUE:
Wy, +2uy, +5u], +Jul +2u), =0.

Bapuanr 3
1. IlpuBecTH K KAHOHUYECKOMY BUAY YPAaBHEHUS:
o’u 0’u o’u 0? 0? 0
2 2 u u u
a) —+2xy +y 5 = 0) xz——y——2—+u—0 <0

2. IlpuBectu Kk mpocTermieMy BUAYy ypaBHEHUE:
" " " ! r
3uzy, —Suy, —2u;, +3u, +u, =0.

XX

[IpumepHbIe 3a1a4l KOHTPOJIBbHOU paboThl Ne2

Bapuanr 1
Pemmutes cMentandble 3a1a4n:

a) U =36u t>OO<x<1, u(0,6)=0, u(l,t)=0, u(x,O)ZSSil’]ﬂxO, ut(x,0)=0_

xx’

o) U, =t +u+x62—1)t>00<x <7, u (0,0)=F u,(7,1)=t>u(x,0)=cos2x.
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Bapuanr 2
Pemmutes cMentangble 3a1a4u:

a) u, =16u,,t>00<x<1 u(0)=0, u(l,l‘)ZO’ u(x,0) = cos %Tx, u,(x,0) = cos %x.

6) U, =t +u,t >00<x</, 40,0=0, u(l,t)=0,u(x,0)=1.

Bapuanr 3
Pemmutes cMentangble 3a1a4u:

a) t, =4u_+1,1>00<x<l, 1.(0,)=0, u (l,t)=t,u(x,0) =0, 1,(x,0)=0.

6) U =, +21,t>00<x<l, 4(0,1)=0, u(t,t)=0,u(x,0)=1.

IIpumepHble popMyIMPOBKM MHAUBHUAYAJIbHBIX 3aJaHUI
1. Bocnonbp3oBaTbCsi CpeICTBAMU MAaTEMaTHYECKMX I1aKeTOB I pelIeHUs 3a7adyud U
BU3YyaIM3al[UH PE3yIbTaTOB.

Ha kpyrinyio MeMOpaHy, 3aKpeIIeHHYIO MO Kpaio, JeHCTBYeT BHENIHssS rapMOHHYECKas
cuna ¢(x,t)=psin@ , HENMPEPHIBHO PACIpEJENCHHAs 10 BCCH IUIOMAAN MEeMOpPaHbL.

[IpoBepuTh, 4TO BBIHYX/IEHHbIE KOjeOaHUSI MeMOpaHbl BhIPaXarOTCs paBEHCTBOM (R — paauyc
MeMOpaHbI)

—1 [sin wt .

2. Bocnonwp3oBathCsi cpeACTBAMHU MaTEMaTUUYECKHUX TIMAKETOB JUIA PEIICHHUs] 3aJadyd |
BHU3YyaJIN3aI[UU PE3YJIbTATOB

Haiitu Temnepatypy Kpyrioro 6€CKOHEYHOTo LIMJIMHAPA pajauyca a Mpu yCIOBUH, YTO HA
€ro IOBEPXHOCTH MOJACPKUBACTCS TEMIIEpaTypy, paBHas HYJO, a HadajbHas TeMIleparypa

2
paBHa u|t:0 =U, (1—%) .

4.2 D oHJ O1LIEHOYHBIX CpPpeaCTB AJisl IPOBEACHUSA l'[pOMe)KyTO‘{HOﬁ aTrrecranmumn

OcHoBHbIE TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS AUCLUILIMHBI [TPEICTABICHBI B Ta0IMLIE
B BHUJE NMPU3HAKOB C(HOPMUPOBAHHOCTH KoMmmeTeHIMH. TpeboBaHus GopMynHpyrOTCs MO JBYM
YPOBHSIM: IIOPOTOBBIM M MOBBILIEHHBIH U B COOTBETCTBUU CO CTPYKTYypoH, mnpuHsaToi B ®I'OC
BO: 3natb, ymeTh, BIaaCTh.
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Ha3zBanue xomme-
TeHIUHU (NJIU ee

CTpyKTypa KOMIeTeHIH U

OcHOBHbIE TPU3HAKH
chopMHPOBAHHOCTH KOMIETEHHH

YaCTH)
OIIK-6 3Harh : 3HaeT OCHOBHbIE TIOHATUSI U COBpe-
CIOCOOHOCTBIO OCHOBHBIE IIOHATHUA U COBpPE- | MEHHEBIE MOJenu MaTeMaTH4eCKON
OIIPENENAT MEHHBIC ~ MOJCIH  MaTeMaTH- | (hU3HKH
IPOOIeMBI 1 HECKOH (u3HKH; 3HaeT METOJbl pELICHUS JIMHEHHbIX

TEHJICHLIIUH Pa3BUTHUSA
PBIHKA IIPOTPAMMHOTO

METO/Ibl PEIIEHUS TUHEHHBIX
YPaBHEHHI B YaCTHBIX

ypaBHeHI/Iﬁ B YaCTHBIX IPONU3BOAHBIX

obecrieueHus HIPOU3BOJIHBIX
VYMeTh: VYmeer IOCTaBUTh 3a1aqy JUIS
[HOCTABKTE 3a7a4y st i depeHIaIbHOTO YpaBHEHUSA c
HH(b(bCpGHHI/IaHLHOFO YpaBHEHUSA YaCTHBIMH IPOU3BOJHBIMU
C HaCTHBIMM IIPOU3BOHBIMU, YMeeT BbIOpaTh METOT PEIICHUS 3a/1a4 1
BbIOMpaTh  METOJbl  PELICHMS | 0GoCHOBATE €TI0,
IOCTaBJICHHOM 3aJ1aun n
CpencTBa mporpaMmmMHOro obecrie-
yeHusi (B TOM 4YHCIE CIIClH-
aJIM3UPOBAHHOTO) JUTS ux
peanu3aumn
Bnaners: Brnageer HaBBIKAMHU TOCTPOCHHS TIPO-
HaBBIKAMU IIOCTPOEHUS po- CTEHUIINX MaTEMAaTHYICCKUX MOI[GJ'ICI\/’I
CTEHIINX MATEMATHYECKUX MOJIe- | PH3UUECKUX TPOLECCOB
NICi (M3MHECKNX MPOLECCOB Bnageer meromamu Bepudukanum moje-
nelt GU3NYIECKUX MPOIIECCOB.
IK-1 3HaTh: 3Haer METOIbI HCCIIENOBAHHUS
TOTOBHOCTBIO K HC- cnenuuKy 3a/1a4, pemaeMpix ¢ | KOPPCKTHOCTH  TOCTAHOBKU  337a9 U
ITOJIb30BAHMIO METO/Ia |IOMOIIBIO YPAaBHEHUH B 4acTHBIX |OCHOBHBIC — IIOAXOABI K PCIICHUIO

CUCTEMHOTO
MOJIENIMPOBAHUS [IPU
HCCIEN0BAaHUN U
IIPOEKTUPOBAHUU
IIPOTPAMMHBIX CHCTEM

IMPOU3BOJHBIX

JIMHEUHBIX 3a71a4.

Ymers:

(hopMyIMpoBaTh U COAepKa-
TEJIHO HHTEPIPETHPOBATH
pe3yNbTaThl pEIICHNUS 33/1aY;
UCIIOJIE30BATh AJICKTPOHHBIE Te-
MaTUYECKUE PECypPCHI IS YTIIy0-
JIEHWs 3HaHUH 110 N3y4aeMOoun
TMCITUTITIHE

Ymeer QopMmynupoBaTh M HHTEpIIpe-
THUPOBATH PE3YIIBTATHI PEIICHHS 3a/1a9

YMeer HuCnonb30BaTh 3JIEKTPOHHBIE Te-
MaTH4YEeCKUE pecypchl Ul  yriIyOJieHus
3HAHUW IO TEOPUM U METOJAM ypaBHEHUI
B YaCTHBIX ITPOU3BOIHBIX

Brnanerts:

HaBbIKAMH MCMOJIb30BaHUS
MAaKETOB MPUKJIAIHBIX TPOrPaMM
JUI pelleHus 3aa4d Marte-
MaTH4ecKou pusuku

Biageer  HaBBIKAMM  MCIIOJIB30BaHUS
[IAKETOB IPUKJIAJHBIX MPOrpaMM s
peleHus 3a/1a4 MaTeMaTHYeCKO PU3NKU

17




HpI/IMeprlﬁ MmepeICHb BOIIPOCOB, BLIHOCUMbIX HA IK3aMEH

1. Tlonarue nuddepeHMaIbHOrO ypaBHEHHs! ¢ YaCTHBIMU Mpou3BOAHbIMH. [locTaHOBKa
3aJ1a4 MateMaTtudeckoil pusuku. THUIbl KpaeBbIX YCIOBUH.

2. KoppekTHOCTh MOCTAHOBKH 3a/1a4 MareMaruyeckon pusuku. [Ilpumep Anamapa.

3. BniBox ypaBHeHus koisiebanusi cTpyHbl. [Ipumeps! Apyrux ypaBHEHUN MaTeMaTU4eCcKOM
bu3uKu.

4. BpiBoj ypaBHEHUS TEIUIOIPOBOJIHOCTH.

5. Kiaccudukauus nuHelHbIX auddepeHInaIbHbIX ypaBHEHUH BTOpOro MOpsiKa B
YaCTHBIX [TPOU3BOIHBIX (OOIIMIA ciydail).

6. Kiaccudukanuus nuneitHbIX 1uddepeHaibHbIX YpaBHEHUH BTOPOTO NOPSAIKA C IBYMS
HE3aBHCUMbBIMU IIEPEMEHHBIMU. XapaKTepruCTUUecKasi IOBEPXHOCTh. [IpuMepbl XapakTepucTHUK.

7. llpuBeneHne K KaHOHUYECKOMY BHAY AUPPEpeHIHATBHBIX YypaBHEHUH BTOPOIO
MOPSIIKA C BYMsI HE3aBUCHUMBIMU IEPEMEHHBIMU (TUNEpPOOJIMYECKOro TUIA, NapaboJInYecKoro
THUIIA, JUTUIITUYECKOTO THUIIA).

8. Pemenue 3amaunm Komm 1 OJZHOMEPHOrO BOJHOBOrO YypaBHeHus. Dopmyna
JI” Anambepa. dusnueckas UHTEpPIpETaLUs.

9. KoppekTHOCTh NOCTAaHOBKM 3a1a4uu Komm 11 0JHOMEPHOTO BOJTHOBOT'O YPABHEHUS.

10. Pemenue 3amaun Komu Ha mmockoctd W B npoctpaHcTBe. @opmyinbl Ilyaccona u
Kupxroga. dusnueckas nHTepnpeTanus.

11. 3amaga IItypma—JInyBminsa. HaxoxaeHue cOOCTBEHHBIX 3HAYE€HWW M COOCTBEHHBIX
¢byukuuil. Onpenenenue pynkuuu ['puna ais oneparopa Ultypma—JInyBusis

12. Meron @ypbe pemieHHs CMEUIaHHBIX 3aJad Uil BOJIHOBOTO YpaBHEHMs (Ui
OJIHOPOJHBIX U HEOJTHOPOJHBIX YPAaBHEHUHN U TPAaHUYHBIX YCIOBHIA).

13. Ilpumepsl pemieHus CMEMIaHHBIX 3a7ad. 3agada O CBOOOJHBIX KOJICOAHUSX CTPYHBI C
3aKpeIICHHbIMU KOHIIaMU. Pu3nyeckas HHTepIpeTalus.

14. TlpuHuun MmakcuMyMa Ui YpaBHEHUS TEIUIONPOBOAHOCTH.

15. Pemienne HavanbHO-KpaeBbIX 3a4ay A AUPQPEepeHInanbHOr0 ypaBHEHUS ypaBHEHUS
TETIONPOBOTHOCTH (OJHOPOJHOTO U HEOTHOPOIHOTO).

16. Pemenue 3anaun Ko 1151 ypaBHEHHsI TETJIONPOBOIHOCTH.

17. 3agaun Ha NOTYNPSIMOM JUIsl ypaBHEHHUS TEIUIONPOBOAHOCTU. Metoa dyHkiuii ['puna.

18. T'apmonunyeckue ¢pynkuuu. CpoiicTBa rapMoHnueckux ¢yHkiuil. Kpaesble 3agaun s
ypaBHeHus Jlamaca u Ilyaccona.

19. TlpuHuun MakcuMyMma Juisi FapMOHUYECKUX (QYHKIUH.

20. Pemenne 3amaum Jupuxiie s ypaBHeHus Jlamiaca Ha IJIOCKOCTH  METOJIOM
paszesieHus IEpeMEHHBIX B KpyrTe.

21. Merox ¢ynkuuii ['puna pemieHus KpaeBbIx 3a1a4 A5 ypaBHeHus Jlamaca.

22. Pemenne 3angaun Jupuxite [uis ypapHeHus Jlammaca MeTo1oM pa3ieineHus IepeMEHHbIX
(BHYTpEHHSIS 33/1a4a B 111ape).

23. Cdepuueckue (maposbie) pynkumu. [lomunomsr Jlexanapa, chepudeckue ¢GyHKIUN
Jlexxanapa.

24. TlpowsBossmias GpyHKIM 1S TOJTWHOMOB JlexkaHapa, peKyppeHTHbIE (OPMYITBI, 3a1a4a
[typma—JInyBuiuisa, cBsizaHHas ¢ noamHomamu Jlesxxanpa.

25. HeroToHOB (00BEMHBIN) MOTeHIMAN Kak peuieHue ypaBHeHusi Ilyaccona. CBoiicTBa
00BEMHOI0 MOTEHIUAIA.

26. IloTeHumansl IPOCTOrO U ABOMHOTO ciiosi. CBOMCTBA MOBEPXHOCTHBIX TOTEHIINAJIOB.

27. NnterpasibHble ypaBHEHHS: Kiaccu(UKaIUsA, SApPO HWHTErPAIBHOTO  OIeparopa,
XapaKTepUCTUUYECKUE YHCIia M COOCTBEHHbIE (DYHKIUH, CONPSKEHHBIE YPaBHEHUS.

28. Ypasuenus @penronsma I u Il pona. Teopembr @pearonsma.

29. Caenenue KpaeBbIX 3a/1a4 JUIsl ypaBHeHus Jlamaca 1 HHTEprajibHbIM YPaBHEHHSIM.

30. Bapuanuonusle MeTonbl B MareMmaruyeckod  @usuke. (OCHOBHbIE TOHATHUSA
BAapUAIIMOHHOTO MCYUCIICHHS: TIOCTAHOBKA 3a/1a4H, ypaBHeHHE Dinepa—Jlarpanxa.
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HpI/IMepbl IK3AMCHAIIMOHHBIX 3aJa4

1. Haiitu QyHkmuio u(x,?), OMUCHIBAIOIIYI0 MPOIECC MAJIBIX IMOMEPEYHBIX KOJeOaHUI
oaHopoauHo ctpyHsl (0,/), 3akperieHHOW Ha KoHIaX. HawyampHble CMEIIEHHS OMUCHIBAIOTCSA

DyHKIMER 36 27X | 56 /7¥ . Hauanemas ckopocTs paBHa Hymo. (Cwily HaTskeHus w
)

IIJIOTHOCTDb CTPYHBI CYUTATh PAaBHBIMH CI[I/IHI/IHG)

2. Crpyna c¢ 3akperuieHHbIMH KoHmamu (0,7) komeOyercs moj JCHCTBUEM CHIIBI,
pacnpenenieHHoll ¢ MIOTHOCThIO flx,f)=sinf. Hailitu oTkinoHeHust u(x,f) CTpPyHBI, €CIU B
HAYaJIbHBII MOMEHT OTKJIOHEHHS TOYEK CTPYHBI DPaBHBI HYIIO, a HadalbHbIE CKOPOCTH
onuckiBaroTcs (yHkuen w(x)=x. (Cuily HaTSKEHHUS] U IUIOTHOCTb CTPYHBI CUMTATh PaBHBIMU
SANHUIIE).

3. K omHopomHOMy cTepxkHIO (k=9, p=1) emuHWYHOW IJIWMHBI TPUIOKEHA CHJa,
pacnpejiesieHHas ¢ TIOTHOCTBIO flx,f)=xe”, neiicTBytomas ¢ momenTta ¢=0. Haiitu oTknoHeHus
cTepkHs u(x,f), TpeArojaras, 4ro HadaJlbHBIE CKOPOCTH TOYEK CTEP)KHS pPaBHBI HYIIO, a
HayaJibHbl€ OTKJIIOHEHUS ONMCHIBAIOTCS (yHKIUEH (x)=x. JIeBbIli KOHEL CTEpKHS MKECTKO
3aKperuieH, MpaBblid — cBOOOACH. [lomaap monepeyHoro CeYeHusi CAuTaTh paBHOM 1.

4. Crepxenb (0,/) coBepmiaer wMaible MPOJOJIbHBIE KOJEOAHHWS TOJ JEHCTBHEM
rapMOHUYECKON CUJIbI, paclpeieNIeHHOH C INIOTHOCTBIO f{x,f)=sinf. HaliTu OTKIOHEHUS CTEepKHS
(k=4, p=1) u(x,f), npenmonaras HavYaJbHbIC yCIOBHS HYyJeBbIMU. OTKIOHEHHS JIEBOTO KOHIIA
CTEpKHsI OmuChIBatoTCS (yHKuMe f(x,f)=t, mpaBblii KOHEIl CTEepKHA cBoOomeH. I[lmomane
IIOIIEPEYHOI0 CEUEHHUsI CUUTATh PaBHOM |.

5. Haiitu ¢yHKIMIO, TapMOHHUYECKYIO B Kpyre, paauyca 4, NPUHUMAIOIIYI0 Ha €ro
rpaHULe 3HAYCHHS u(X,)) =x".

OrneHoYHBIE CpeACTBA Ui MHBAIUAOB W JIMI] C OTPAHMYCHHBIMH BO3MOXHOCTSIMH
3I0POBBSI BEIOUPAIOTCS C YI€TOM WX WHAUBHIYATbHBIX TICHX0()U3HUECKIX 0COOCHHOCTEH.

— Tpu HEOOXOAMMOCTH HWHBAIUAAM M JUIAM C OTrPAaHHYEHHBIMH BO3MOKHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMs JJIsl IOJrOTOBKM OTBETA HA 3K3aMEHE;

— P TIPOBEICHUH MPOIIETYPHl OIEHUBAHUS PE3yJIbTAaTOB OOYUEHUSI WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBSI IIPEAYCMATPHBACTCSI UCIIOJIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBHUIYAITbHBIMH OCOOCHHOCTSIMU;

— TP HEOOXOIUMOCTH TSI 00YJAIOIIUXCS C OTPAaHHYCHHBIMEI BO3MOYKHOCTSIMU 3/I0POBBSI
U UWHBAIMIOB TpOIelypa OLEHUBAHHUSA pPE3yIbTaTOB OOYYECHUS MO IUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa oleHMBaHUS PE3YJIbTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHWUYCHHBIMH
BO3MO’KHOCTSIMH 3I0POBBSI 110 JUCIUILIMHE MTPEIyCMaTPUBAET MPEIOCTaBICHHE HHPOPMAITUH B
(dopmax, aTlanTHPOBAHHBIX K OTPAHHMUYSHHSIM UX 3[J0POBbS U BOCIIPUATHUS HH(POPMAITUH:

JUiist T ¢ HapyIIEeHUSIMH 3pEHUS:

— B IIeYaTHOM opMe yBeIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JList JIALL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO amapaTra:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

MeToanueckue PE€KOMEHIAUHA K CAaY€ IK3aMEHa
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DK3aMeH SBJISETCS 3aKIIOUUTEIbHBIM 3TalloM Ipoliecca (POPMUPOBAHUS KOMIIETEHLIUU
CTYAEHTA NPU U3Y4YEHUU AUCLUUILIMHBI WU €€ YaCTU U UMEET LIeJIbIO MPOBEPKY U OLIEHKY 3HAaHUMI
CTYICHTOB 10 TEOPUU U MPUMEHEHUIO MOJYYEHHBIX 3HAHUI, YMEHUN U HABBIKOB IPH PELICHUU
MPaKTUYECKUX 3ajady. DK3aMEHbl MPOBOJATCA IO PACHHCAHUIO, B CPOKH, MPEAYCMOTPEHHbIE
KaJeHJapHbIM IpadukoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJIUTCS [0 CBEJICHMS
CTY[ICHTOB HE MEHEE 4YeM 3a [BE€ HEJENU JI0 Hadaja 3K3aMEHALMOHHON cecCHH. DK3aMEHBI
MPUHUMAIOTCS IPETOAAaBaTeNs MU, BEAYIIMMU JEKIMOHHbIE 3aHATUSA. B OTIeNbHBIX ciiydasx npu
0O0JIBIIOM KOJMYECTBE T'PYMHI y OJHOrO JEKTOpa WM MHpu OOJIBIIOW YHCIEHHOCTH TPYIIBI C
paspelieHus 3aBeayroulero Kaenpoil JOIMyCKaeTcsl IPUBJIEYEHHE B IIOMOIIb OCHOBHOMY
JIEKTOPY MpernoiaBaresi, IPOBOUBIIETO MPAKTUYECKUE 3aHATHUS B TPYIIIIAX.

DK3aMeHbl TPOBOAATCA B YCTHOW Qopme. ODK3aMeH MPOBOJUTCS TOJIBKO TpHU
MPEIbSABICHUN CTYACHTOM 3aU€THOW KHMXKKHM U NPH YCIOBHH BBIOJHEHUS BCEX KOHTPOJIBbHBIX
MEpOTPUATHI, NPETYCMOTPEHHBIX Y4€OHBIM IUIAHOM W pabodeil mporpammoi mo usydaemoiu
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEJOCTaBIsieTCsl MpaBO BBIOpPATh OJWH U3 OUIIETOB.
Bpewms nmoarotoBku k otBeTy coctapiser 60 muHyT. [lo McTeueHMN yCTaHOBJIEHHOTO BPEMEHU
CTYIEHT JOJDKEH OTBETUTh Ha BOMPOCHI 3K3aMEHALIMOHHOTO OuJieTa U NMPEeAOCTaBUThH pEIlIeHUe
3ajad. Pe3ynbpTaThl 3K3aMeHa OLIEHUBANOTCS II0 4YEThIPEXOAUIBHOM cHucTeMe («OTIMYHO»,
«XOPOILIOY», KYJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO)») U 3aHOCSTCS B 9K3aMEHALIMOHHYIO
BEJIOMOCTh U 3aUETHYIO KHIKKY. B 3aueTHyl0 KHH)KKY 3aHOCSTCS TOJIBKO IOJOXHUTENbHBIE
OLIEHKH.

KpuTepuu BbICTABJICHHUA OLICHOK

OneHka «omaudHo»:

— CHCTEMaTU3UPOBAHHBIE, TIIYOOKHE W TIOJIHBIC 3HAHUS 10 BCEM pasjiejaM JUCUUIUIMHEI, a
TaKKe TI0 OCHOBHBIM BOTIPOCAM, BBIXOISIIUM 3a MPEACIbl y4eOHOM MpOTrpaMMBbl;

— TOYHO€ WCIIOJIb30BAHNE HAYYHOW TEPMHUHOJOTHH CHCTEMAaTHYECKH TPAMOTHOE U
JIOTUYECKH TIPABUIIBHOE M3JI0KEHUE OTBETA HA BOTPOCHI;

— Oe3ympevyHoe BIAJCHUE WHCTPYMEHTapHeM Y4YeOHOW JUCHUIUIMHBI, YMEHHUE €ro
3¢ ()EKTUBHO UCTIOIB30BATH B IIOCTAHOBKE M PEIICHUH 33/1a4;

— YMEHHE OPUEHTUPOBATHCS B TEOPHSIX, KOHIICTIIHIX U HAMIPABICHUSX AUCITUTUINHBL,

—TBOpYECKasi CaMOCTOsITeIbHasT paboTa Ha JTabOpPaTOPHBIX 3aHATHUSAX, AKTUBHOE y4acTHE B
TPYNIIOBBIX OOCYXICHUAX, BHICOKUN YPOBEHD KYJIbTYPHI UCIIOJTHEHUS 3a/IJaHUN;

— BBICOKMHA YpOBEHb C(OPMUPOBAHHOCTH 3asBIICHHBIX B paboueld mporpamme
KOMITETEHITU .

OreHka «xopoutoy:

— JIOCTaTOYHO TIOJTHBIE W CHCTEMATH3UPOBAHHBIC 3HAHUS 110 TUCIIUILINHE;

— YyMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHICHIMSAX W HaMpPaBICHHIX
JIMCUUIUIAHBI U 1aBaTh UM OIICHKY;

— UCTIOJIb30BaHNE HAYYHON TEPMUHOJIOTHH, JIOTHUECKH TPAaBUIHHOE U3JI0)KECHNUE OTBETA Ha
BOTIPOCHI, YMEHUE JIeJIaTh 000CHOBAHHBIEC BBIBOIBI;

— BJIaJICHUE MHCTPYMEHTAPHEM MO JUCUIUILINHE;

— caMmocTosiTeNbHas paboTa Ha 1a0OPATOPHBIX 3aHATUSX, , CPEIHUN YPOBEHb KYJIbTYpPbI
HCIIOJTHCHUS 3aJaHHI;

— CpemHUH YpOBEHb CQOPMHPOBAHHOCTH 3asBICHHBIX B pabodeld mporpaMme
KOMITETEHITU .

O11eHKa «Y0081emeopUmebHOY:
— IOCTaTOYHBIM MUHUMAJILHBIN 00BEM 3HAHHUH 110 JUCLUUILINHE;
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— YCBOEHHE OCHOBHOM JIUTEPATypbl, PEKOMEHIOBAaHHON y4eOHOU IPOrpaMMoii;

— YMEHHE OpUEHTHPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIMAX M HaIPaBICHUAX I10
JUCUUILJIMHE U JaBaTh UM OILICHKY;

— MCIOJIB30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIMCTUYECKOE M JIOTMYECKOE H3JI0KEHUE
OTBETA Ha BONPOCHI, YMEHUE JIeaTh BbIBObI O€3 CYILIECTBEHHbBIX OIIHOOK;

— BJIQJICHUE WHCTPYMEHTApUeM Y4YeOHOM AMCUMIUIMHBL, YMEHHE €ro HCI0JIb30BAaTh B
pEeLIeHNN TUIIOBBIX 33/1a4;

— YMEHHME M0J1 PYKOBOJICTBOM IIPENOAABATEINSI peIIaTh CTaHJAPTHBIC 3a/1a4U;

— paboTa moJ pyKOBOJACTBOM IIpernoaBaTelist Ha JaOOPaTOPHBIX 3aHATHUSAX, TOIMYCTUMBIN
YPOBEHB KYJIBTYPBI HCIIOJHEHHUS 3aaHU;

— JIOCTaTOYHBIM MHHHMMAJIbHBIM YpOBEHb CQOPMHUPOBAHHOCTH 3asBICHHBIX B paboueit
IIpOrpaMMe KOMIIETEHIUH.

O11eHKa «HEYO0081emBOPUMENTLHO:

— (pparMeHTapHbIE 3HAHUS 110 AUCLHUIIINHE;

— OTKa3 OT OTBETA;

— 3HAaHHUE OTAEIbHBIX HCTOYHUKOB, PEKOMEHJOBAHHBIX Y4eOHOM MporpaMMoill o
JUCLUIIIINHE;

— HEyMEHME MCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJINYMe rpyobIX OINOO0K;

— HU3KUH YPOBEHb KYJIbTYpPHI UCIIOJTHEHUS 33IaHUN;

—HU3KHUH ypoBeHb C(HOPMUPOBAHHOCTH 3asiBJICHHBIX B paboyeil mporpaMme KOMIETEHITH.

5. IlepeyeHb OCHOBHOW W JONOJHHMTEJILHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCIUIIIHHBI

5.1 OcHoBHas JiuTEpaTypa:

1. I'onockokos, JI.I1. Kypc maremarndeckoil ¢pusuku ¢ ucronb3oBanue nakera MAPLE.
CIl6.: Jlame, 2015. 575 c¢. [Onekrponneii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

2. Jlecun B.B. YpaBuenust maremaruyeckoit pusuku. M.: KYPC: UHOPA-M, 2017. 240
c. [Dnexrponnsii pecypc]. — Pesxxum moctyna: http://znanium.com/bookread2.php?book=520539

3. Omneitnuk, O.A. Jlekuuum 00 YpaBHEHMSIX C YAaCTHBIMU HPOU3BOAHBIMU. M.:
Jlaboparopust 3manmii, 2015. 263 c. [DnektpoHHbId pecypc]. — Pexum moctyma:
https://e.lanbook.com/book/70703.

I[J'[f[ OCBOCHU NUCHUINIIMHBI MHBAJIUJAMH U JIMDaMU C OrpaHUYC€HHBIMH BO3MOXKHOCTAMU
3J0POBbA UMCIOTCA U3AaHH B DJICKTPOHHOM BH/IC B 3J'I€KTp0HH0-6I/I6J'H/IOTCLIHBIX CcucTemMax.

5.2 lonosiHMTE/ILHASI JIATEPaTypa:

1. Antynun K.K. Meroasl matematnueckoit ¢usuku. M.: Jdupexr-Menua, 2014. 123 c.
[DneKTpOHHBII pecypc]. - Pexum JOCTyTa:
http://biblioclub.ru/index.php?page=book&id=240552.

2. bynak b.M., Camapckuii A.A., TuxonoB A.H. CO0pHUK 3a/1a4 0 MaTeMaTU4eCKON (pU3MKe.
M.. OUSMATIIUT, 2004. 688 c. [DOnexrponHbii pecypc]. - Pexum goctyna:
https://e.lanbook.com/book/63669.

3. Bmamumupos B.C., KapunoB B.B. VYpaBHenuss wmarematuueckoil ¢uszuku M.:
OU3MATIINT, 2008. 399 c.

4. EBmoxumoB A.A., TlaBnoBa A.B., Py6omoB C.E. YpaBHeHus MareMaTH4ecKoul (QHU3UKH.
Meroanueckue ykazanus. KpacHomap: U3a-Bo Kybanckoro rocynusepcurera, 2002.
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5. Wneun AM. VpaBHenus matemaruueckoil ¢usuku M.: OUIMATIIUT, 2009. 192 c. +
[DnexTponnblit pecypc]. — Pexxum noctyna: https://e.lanbook.com/book/2181#book name.

6. Ilerposckuii W.I'. Jlekuuu 06 ypaBHEHUSX C YaCTHBIMU NMPOU3BOAHBIMU. M.: @usMariur,
2009. 404 c. [DnexTpoHHBIHA pecypc]. - Pexxum gocryma: https://e.lanbook.com/book/59551.

7. TuxonoB A.H., A.A. Camapckuii. YpaBHeHusi mareMatuueckoil ¢pusuxu. M.: U3a-so MI'Y,
2004. 798 c.

5.3. [lepuoguyecKkue U3aHMUS:
He ucnons3yrorcs

6. Ilepeyenp pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOEHUS TUCUMILIUHBI

1. Mup matemaruueckux ypaBaenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm

2. @wusuka, xumusi, MaremaTtuka. http:// www.ph4s.ru/index.html

3. Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

4. Russian Journal of Mathematical Physics. Online ISSN 1555-6638. http://www.maik.ru/cgi-
perl/journal.pl?lang=rus&name=mathphys.

7. MeToauveckne yKa3aHus JJsl 00yYAIOUIUXCS 110 OCBOEHUIO JUCIHUIIMHBI

IIpu wu3ydeHun Kypca «YpaBHEHHMs] B YAaCTHBIX IPOU3BOJHBIX» HEOOXOIUMO
AKTUBU3HUPOBATH OCTATOYHBLIC 3HAHUSA CTYACHTOB IO TAKUM MAaTCMAaTUYCCKUM JUCHUIIJIMHAM, KaK
MaTeMaTH4eCcKuil aHanu3 u nuddepeHiaibHbe ypaBHEHHS.

Y10o0bI H310KE€HUE OBLIO IMOHATHBIM, CICAYCT aKICHTHUPOBATh BHMUMAHUC HE CTOJIBKO Ha
(bOpMaJ'IBHBIX MOMCHTAaxX J0Ka3aTCJIbCTB, CKOJIbKO Ha IBMKYIIUX UMH UICAX.

HCO6XOI[I/IMO OTMCTHUTL TMPAKTHYCCKYIO 3HAYUMOCTb COOTBETCTBYIOIIHX HpO6J'IeM,
oOpaTuTh BHHMaHHE Ha TpeOOBaHUS, IpPEIbSABISEMblE K COBPEMEHHOMY CIELMATUCTy. B
HU3YUCHUM KypcCa CJICAYCT aKIOCHTUPOBATb BHHMMAHHWC Ha JABYX MOMCHTAax: Ha HU3Y4YCHUU
IMOCTAaHOBKHU I'PAHWYHBIX 3a/la4 U HA U3YYCHHNU OCHOBHBIX aHAJTITUTUYCCKUX MCTOIOB UX PCUHICHUS.

B cBs3u ¢ Tem, uTo mporpamma Kypca MpeaycMaTpuBaeT OOJIBIIOE KOJMYECTBO YacOB,
BBIJICJICHHBIX HAa CAaMOCTOSITENIbHYIO paboTy, LenecooOpa3HO O03HAKOMUTh CTYIEHTOB C
JATCPATYPHBIMHA W JJICKTPOHHLBIMH HCTOYHUKAMH 110 pa361/1paeMI)1M TeEMaM, a TaKXeE
MarepuaiamMu, B KOTOPBIX Pa300paHO penieHue OOJIBIIOTO KOJWYECTBA KOHKPETHBIX 3a7ad WIIH
InpuBCACHAa MCTOAWMKA HUX PCHICHUA, a TaKKC OIIMCaHbl BO3MOXHOCTH TIPUMCHCHHA
WHCTPYMEHTAPUSI CPEIBI.

Baxneimmm sTanmoM Kypca SBISIETCS CaMOCTOSITENbHas paboTa IO JAUCIHUIUIHHE.
[Tepeuensb pa3enoB sl CaMOCTOSTENBHOTO U3yUYECHUS MMPUBEAEH B paszzaeie 2.5.

BOHpOCbI AJIsi CAMOKOHTPOJIA 10 pa3jaejiamM

Pa3zpen 1.

1. Hanumure o6uuit BuA JMHEHHOro quddepeHnnaibHoro ypaBHEHUs BTOPOTro HOpsIKa.

2. BriBeiuTe ypaBHEHHE MONEPEYHBIX KOJIEOaHUM CTPYHBI (ITPOJOJIBHBIX KOJIEOaHUIN CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBaeTCs KBa3MJIMHEHHBIM U (epeHINaTbHbIM YPAaBHEHHEM B YaCTHBIX
IIPOM3BOJIHBIX BTOPOTO MOpsiaKa?

4. TlpuBeaure MpuMepbl FPAHUYHBIX YCIOBHM JUIsl ypaBHEHHUS MIPOJIOJIbHBIX KOJIEOaHUM CTEPIKHSL.
5. BeiBeuTe ypaBHEHHE TEILUIONIPOBOIHOCTH.

6. [IpuBeauTe mpuMepsl FPAHUYHBIX YCIOBUN JUIsl ypaBHEHHUS TEILIONPOBOJHOCTH.

7. Hanumure 001l BUA CTallMOHAPHOTO YPAaBHEHUS.
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8. UTo moHMMAaeTCs 101 KOPPEKTHOCTHIO MOCTAHOBKH 33J]a4l MaTeMaTHIECKON (Hr3uKu?
9. IlpuBenuTte npuMep HEKOPPEKTHO MOCTABICHHOMN 3a1a4H.
10. B yem 3akirodaercss HPUHLIMII CYIIEPIO3ULUH JIMHEHHBIX 3a7a4 MaTeMaTH4eCcKON GU3UKu?

Pa3pea 2.

1. Kakoe ypaBHEHHME Ha3bIBA€TCSA YypaBHEHHEM THUMEPOOTMUECKOro (mapadoImdecKoro,
AIUTUITUYECKOr0) TUMNa?

2. 3anumuTe KAHOHWYECKWH BHJ YpaBHEHHS THNEpOoMueckoro (mapaboiamdeckoro,
AIUTUITUYECKOr0) TUMa?

3. Kakue ¢uznueckue npoiecchl ONUCHIBa€T YpaBHEHHUE TUIIEpO0INYEcKOro (mapabosinyecKkoro,
AITUITUYECKOr0) TUMa?

4. K xakomy Ty ypaBHeHUI oTHOCUTCS ypaBHenue Jlamnaca (ITyaccona)?

5. K xakomy THIy OTHOCUTCS] ypaBHEHHE TEILIONPOBOJHOCTH ?

6. K xakomMy THIy OTHOCUTCS] BOJJHOBOE ypaBHEHHE?

7. 3anumure  OOmMMH  BUJ ~ XapaKTEPUCTUYECKOTO  YpaBHEHUS I JIMHEHHOro
I epeHInaibHOr0 YpaBHEHHUsSIT B YAaCTHBIX IIPOM3BOJHBIX BTOPOro MOpsAKa C JABYMS
HE3aBHCUMbBIMU IIEPEMEHHBIMH.

8. Kakue xapakTepuCcTUKu UMEET OJHOMEPHOE BOJTHOBOE YpaBHEHHE?

9. Kakue xapakTepuCTHKUA UMEET IByMEpHOe ypaBHeHue Jlarmmaca?

10. Kakue xapakTepuCTUKH UMEET OJHOMEPHOE ypaBHEHHUE TEIIONPOBOIHOCTH?

Pa3pea 3.

1. Yto naspBaercsa 3amauedt Komm? Jlns xakoro Tuma ypaBHEHMH cTaBUTCs 3anada Korm?
[IpuBennTe npuMepsl.

2. BriBenute Gpopmyny J'Anambepa pemrenus 3anaun Komm 115 BOJTHOBOIO ypaBHEHUS.

3. Joxaxwute, uro dopmyna J['Amambepa maer oOoOmieHHoe pemieHue 3anadu Komm mis
OJIHOMEPHOT'O BOJIHOBOI'O YPaBHEHUS

4. Jlokaxxute eAMHCTBEHHOCTh pelieHus 3a1a4u Kol A1 BOJIHOBOTO YpaBHEHHSL.

5. Jlaite pu3mdecKyr0 HHTEPIPETALMIO OOIIETO PEIICHUSI BOJTHOBOTO YPaBHEHUS.

6. ChopmynupyiiTe CMENIaHHbIE 3a/1a4H JIJI1 OJJHOMEPHOTO BOJIHOBOTO YPaBHEHHS HA MPUMEpPAx
MONEPEYHBIX KOJIEOAHUM CTPYHBI U MTPOJOJIBHBIX KOJIEOaHHUI CTEPIKHS.

7. B ueM cocTouT ujes MeToJla MPOJOJDKEHUS pEeIleHUs 3ajad JJIs BOJHOBOIO ypaBHEHHS Ha
MOJIypsMOi ?

8. ChopmynupyiiTe 3aauy O pacnpoCTpaHEHHUH KpPaeBOI'O PeXuMa, JUIsl ciydasi, Korja 3aaaH
PEXHUM KOJIeOaHUH KOHIA TIOJyOTPAaHUYEHHOTO CTEPIKHSI.

9. Ucnone3ys dopmyny Ilyaccona pemenust 3amaum Kommm ajis BOJHOBOTO ypaBHEHHS B
MIPOCTPAHCTBE, IOJYYUTE pEIIEHUE COOTBETCTBYIOIIEH 3aJaud Ha IUIOCKOCTH METOJ0M
MTOKOOPAMHATHOTO CITYCKa.

10. JlaifTe GpU3HMYECKYI0 MHTEPIIPETAIIMIO PEIICHUS 33a/1a4l O MAaJIbIX MOTIEPEUHBIX KOJICOAHMSIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

Paznea 4.

1. Chopmynupyiite 3agauy Ko 111 0o ATHOMEPHOTO YPAaBHEHUS TEIIONPOBOAHOCTH.

2. IlpuBeaure mpuMepsl yCaOBUN Ha OECKOHEYHOCTH JUISl 3a/lad B HEOTPAHMUYEHHBIX 00JIACTIX
JUIS YpaBHEHUS TEIUIONPOBOJHOCTH.

3. IlpuBenutre dopmyny Ilyaccona pemenust 3amaun Komm mist oqHOMEPHOTO ypaBHEHUS
TEIIONPOBOTHOCTH.

4. [aitite ¢usuueckyro unTeprperauuio QyHkuuu [puna 3agaum Komm g ypaBHeHus
TEIJIONPOBOTHOCTH.
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5. 3anumure GyHIaMEHTaIbHOE PELIEHHE OJJHOMEPHOIO YPABHEHNUS TEIIONPOBOAHOCTH.

6. [losb3ysick METOJIOM OTpPaKEHMsI, OCTPOWTE (PYHKLHMIO BIUSHUS MIHOBEHHOTO TOYEYHOIO
MCTOYHHUKA I MOJyOIPaHUYEHHOI'O CTEPKHS C TEIIOM30JMPOBAHHON OOKOBOW MOBEPXHOCTHIO
1pu rpaHnuHbIX yeaoBusx [ u I pona.

7. [lpuBeute OCHOBHBIE CBOMCTBA O-(yHKIMH J{upaka.

8. 3anumuTe QpyHIaMEHTAIbHOE PEIIEHUE OAHOMEPHOIO YPABHEHUS TEIIONIPOBOAHOCTH.

9. locrpoiite pynkuio ['puHa ypaBHEHMsI TETJIONPOBOIHOCTU B IPOCTPAHCTBE.

10. JloxakxuTe €OUHCTBEHHOCTh pEIICHUS Ha4aJbHO-KPAeBbIX 3a1ad i1 TPEXMEPHOIO
YpaBHEHHUS TEIUIONPOBOJHOCTH C MOMOIIBIO popmyibl ['puna.

Pazpea 5.

1. Chopmynupyiite 3agauy typma—JlnyBumis.

2. Yro HazpiBaeTcst coocTBeHHOM QyHkuuei 3anaun typma—JlnyBumisa?

3. Uto Ttakoe coocTBeHHOE 3HaueHue 3anaqyn [typma—JlnyBumns?

4. Yro HazpiBaeTcs criektpoMm 3aaaun LItypma—JInyBumis? Kakue ciekTpbl BO3MOKHBI?

5. CkonbKO COOCTBEHHBIX (YHKIHMI MOTYT COOTBETCTBOBAaTh JIaHHOMY COOCTBEHHOMY
3Ha4eHUI0?

6. Uto Ha3bIBaeTCs CMEIIaHHOM (HayallbHO-KpaeBoil) 3aaaueii? [IpuBeaure npumepsl.

7. Kakue ycnoBus Ha3biBatoT rpannyHbiMu yeiaosusimu 1 (11, 11I) pona?

8. CpopmynupyiiTe CMEIIaHHbIE 3a/1a4M I OJJHOMEPHOIO BOJHOBOTO ypaBHEHHS HA IpuUMepax
MONEPEYHBIX KOJIEOAHUM CTPYHBI U MTPOJOJIBHBIX KOJIEOaHHUI CTEPIKHS.

9. IlpuBemure cxeMy mnpuMmeHeHuss Merona Pyppe Il BOJHOBOTO YPaBHEHMsS B Cllydae
HEOJJHOPOJHBIX TPAHUYHBIX YCIOBHM.

10. JlaifTe (pU3HMYECKYI0 MHTEPIIPETAIIMIO PEIICHUS 3a/1a4d O MAJIBIX MOTIEPEUHBIX KOJICOAHMSIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

Pa3pea 6.

1. [aiiTe onpenesnenrne rapMOHUYECKON (PYHKIIMYU B KOHEYHOU U OECKOHEUHOU 00acTsIX.

2. IlpuBeaure npumepbl GyHKUUN, TApMOHUYECKHUX B KOHEUHON U OECKOHEUHOM 00acTsIX.

3. [lepeuncnure cBoiicTBa rapMOHUYECKUX (DYHKIIUH.

4. K xakomy Tuny otHocutcst ypasHeHue Jlamnaca (Ilyaccona)?

5. ChopmynupyiiTe NpUHIMI MaKCUMyMa JJIsi FTaApMOHUYECKUX (YHKIUI.

6. ChopmynupyiTe BHYTpeHHIOW 3anauy Hupuxie mis ypaBHeHus [lyaccona B mMpou3BOIBHOM
TpeXMEpHOU 00JIaCTH.

7. [lpuBenute BUI ypaBHeHus Jlamnaca B cheprueckux ¥ HUIMHAPUYECKUX KOOpIUHATAX.

8. ChopmynupyiiTe BHyTpeHHIO 3aaady Helimana st ypaBHenus Jlamiaca B mpou3BOJIBHOM
TpeXMEpHOU 00JIaCTH.

9. IlpuBenute cxemy npumeHeHuss Merona Pypwe pemeHus 3afgadu upuxie nius ypaBHEHUs
Jlamnaca B kpyre.

10. Chopmymupyiite BHemHOw0 3ana4y 1l pona s ypaBHenus Jlamaca.

Pa3zpen 7.

1. [Jaiite onpenesnenrne o0beMHOTO MOTEHIUANIA.

2. JlaiiTe onpeAesieHue MOTEHIIMAIOB IPOCTOrO U ABOMHOIO CJIOSL.

3. [lepeuncnure cBoiicTBa 00BEMHOI0 MOTEHIMAIA.

4. Kakumu cBo¥cTBaMH 001a/1a€T MOTEHITUAT MPOCTOTO CJIOs?

5. Kakumu cBoiicTBaMu 001aaeT IOTEHIMA JBOWHOTO CJI0A?

6. ChopmynupyiiTe TeOpeMy O Pa3pbIBHOCTH MOTEHIIMAA JBOWHOTO CIIOSI.
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7. SBnsercs nm HOpMalbHas IPOM3BOJHAsA IOTEHLIHMAJIA IPOCTOrO CJOSI HEIPEPHIBHOM

GbyHKIMEH?
8. IlpuBenure cxeMy cBelneHHs BHYTpEeHHMX 3anad Jupuxiie u HeliMaHa K MHTErpajJbHBIM
YPABHEHUSIM.
9. IlpuBemure cxemy CBeIEHHUS BHEIHMX 3anad [upuxne u HeliMaHa K WHTErpajibHbIM
YPABHEHUSIM.

10. ChopmynupyiiTe ycIOBHE pa3pelIMMOCTH BHYTpeHHeH 3amaun Heiimana st ypaBHEHUS
Jlamnaca.

Pa3pea 8.

1. Kakue 3amaum pemiaer BapuanuoHHoe ucuucieHue? IlpuBenurte npumepsl BapUallMOHHBIX
3azad.

2. Yro HazpiBaeTcs pyHkuuoHanom? [IpuBenute npumeps! GyHKIIMOHAIOB.

3. UYro Ha3bIBaeTcs Bapuauued aprymeHTta (QyHkuuoHana? Yro HasblBaeTcs Bapualuen
¢byHKIMOHAIA?

4. ChopmynupyiiTe MPOCTEHIITYIO BAPHAITMOHHYIO 3a7a4y.

5. Jlaiite onpeneneHue skcTpeMmyma GyHKIIMOHATIA.

6. Uto Takoe cuiIbHbIN (cradblit) akcTpeMyM?

7. Kakue QpyHKIIMU HA3BIBAIOT JIMHEWHO HE3aBUCUMBIMU?

8. JlaiiTe onpeaeneHue NOIHOTHI CUCTEMBI (PYHKIUH.

9. Kakoe ycnoBue Ha3bIBAIOT YCIOBHEM CTAIIMOHAPHOCTHU (yHKITMOHAA?

10. IIpuBenute dopmyny mis Bapuauuu (PyHKIIMOHAJIA B ClIydae MPOCTEHIEH BapHAIlMOHHOU
3a/lauH.

HpI/IMepbl 3aa4 JJId CaMOCTOATEC/IbHOI'O PEIICHUSA

1. Pemuth 3a1auy:

2 2
0 z‘ :4a L2l+16t2,t>0,x>0,
ot ox
1
u = — 4’6_u =2sin x,u = 4¢°?

2. Pemuts 3amauy:

, 0%u 0%u 2 Ou

+ ————=0,y>0,
o0x0y Oy y 0y
ul =l—x,a—u = 3.
y=1 ay |
v

3. Pemuts 3amauy:

ou 0u

— =4 2+t+e',—oo<x<oo,t>0,
ot Ox

”|z:o =2.

4. Haiitu ¢pyHKIIMIO TApMOHUYECKYIO BHYTPHU Kpyra C LIEHTPOM B HadaJjie KOOpAMHAT pajnyca

r=2 TaKylo, 4To u|r:2 =sin4@cos8¢ .
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5. Tlonb3ysick MHTErpajdbHBIMU IpeoOpa3oBaHusIMU Dypbe ¢ KOHEUHBIMU IpEleaMH PEIIUTh
3a1aqy:

2 2
6_124:96_124+sint,0<x<l,t>0,
ot Ox

u(x’o)zmzo’

ot
u(0,0)= 240 g

ox

[louck wuHboOpManmu a8 OTBETOB Ha BOIPOCHL Uil CaMOCTOATEIbHOW pabOThl H
BBITIOJTHEHUS 3aJaHUN B HEKOTOPBIX CIIydasX IPEANOJaracT He TOJIBKO HM3y4E€HUE OCHOBHOM
yueOHOM JnuTepaTypbl, HO M TPUBJICYCHHE JIOMOJIHUTEIBLHOM JIUTEpATyphl, a TaKkKe
HCIIOJIb30BAHKE pecypcoB ceTn MHTepHeT.

WunuBuayanbHble KOHCYJAbTAllMM TIO MPEIMETY SBISIIOTCS  BaXHBIM  (DAKTOPOM,
CHOCOOCTBYIOLIUM MHJIMBUIyaTU3aUU O0yYEHHs] U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXAy I[pernojaBaTesieM M OO0y4JarolmIMMCs HWHBAJIMAOM WIM JIMLOM C OrpaHUYE€HHBIMU
BO3MOKHOCTSIMH 370POBBS.

8. l'[epellem, I/IH(l)OpMaIH/IOHHl)IX TeXHOHOFHﬁ, HCIIOJB3YEMBIX IPH OCYHIECTBJICHUU
06p330BaTeJ1bHOF0 nmpomecca mo IMCUMIlJIMHE

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH

— IlpoBepka MHAMBHIYanbHBIX 33aJaHUA M  KOHCYJIBTUPOBAaHUE IOCPEICTBOM
AIEKTPOHHOM MOYTHI.

— MHcnons3oBanne OJICKTPOHHBIX HpGSGHTaHHfI npu IMpOBCACHUN JICKIMOHHBIX H
a00paTOPHBIX 3aHATHIA.

— Hcnonbp3oBanue MaTeMaTHYeCKUX MAaKeTOB IIPU MIPOBEIEHUU J1a00PATOPHBIX 3aHATHH.

8.2 IlepeyeHb HE0OXOAMMOI0 NPOrPaAMMHOI0 OOecTieYeHu sl

OnepannonHas cucrema MS Windows.

WuTerpupoBannoe opucHoe npunoxenne MS Office.

3. IIporpammHoe o0ecriedeHrne JIsi OpraHW3alMyd  YIOPaBIsEMOTO  KOJUICKTHBHOTO |
6e3omacHoro aoctymna B HTepHer.

4. Maremarnueckue nakersl Maple, Matlab

N —

8.3 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubmuoreuynas cuctema "fOpaitt" (http://www.biblio-online.ru).

2. OnexktpoHHast OubnuoreuHas cucrema "YHuBepcurerckas Oubnuoreka ONLINE"
(http://www.biblioclub.ru).

3. DnekrpoHHas OubnuoTeuHas cuctema uzaarenscrsa "Jlanp" (http://e.lanbook.com).

4. Dnextponnas oubmmoreuynas cucreMa eLIBRARY.RU (http://www.elibrary.ru).
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9. MarepuajJbHO-TeXHHUYECKAS

0aza, HeoOXxoauMMasi NI  OCyUIeCTBJICHUS

06pa3013aTe.111>H0r0 npoimecca nmo 1MCUUIIMHE

MatepualibHO-TEXHUUECKOE 00eCieYeHe IUCIUIUTUHBI U
Ne Bun pabor
OCHAILEHHOCTh
1. JlekmonHbIe JleknmonHasgs  ayauTopus,  OCHAUI€HHAas  IPE3CHTAlMOHHOMN
3aHSITHS TEXHUKOMN (mpoektop, JKpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM MPOrpaMMHBIM OOECIIE€UeHHEM, a TaKxKe
Heo0XxoAuMON MeOenbIo (J0CKa, CTOJIbL, CTYJIbS).
(aymuropuu: 129, 131, 133, A305, A307).
2. JlabopaTtopHbie KomnproTepHslii K1acc, YKOMIUIEKTOBAHHBIM KOMIIBIOTEPAMH C
3aHSTHS JULEH3UOHHBIM TPOTPaMMHBIM  OOecre4eHHeM, Heo0X0auMoM
MeOenbIo (JIOCKa, CTOJIBI, CTYIbSA).
(aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
3. ['pynmioBslie Aymutopus Ul CEMUHApCKUX  3aHATUN, TPYNIOBBIX H
(MHAMBUAYaAJbHBIE) | MHAMBUAYAJIbHBIX KOHCYJIbTAIHH, YKOMIIJIEKTOBaHHbIE
KOHCYJIbTAllUU He0o0xoaAuMON MeOenbIo (J0CcKa, CTOJIbL, CTYJb).
(aymuropuu: 129, 131).
4. Texymnii Aynutopus JUIsl CEMMHApCKUX 3aHATUN, TEKYIIEro KOHTPOJII H
KOHTpOJIb, MIPOMEKYTOUYHOM aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXOIUMOM
MPOMEXYyTOuHas | MeOenblo (JI0CKa, CTOJbl, CTyabs) (ayautopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JINIIEH3MOHHBIM MPOTPaMMHBIM O00ECIICYEHHEM U
BBIX010M B uHTepHET (106, 106a, A301)
5.| CamocrositenbHas | KaOuner  ans  camocTosiTeNbHOM — pabOThI,  OCHAILEHHBIH
pabota KOMITBIOTEPHOU TEXHUKOHN € BO3MOXHOCTBHIO MOJKIIOUYEHUS K CETU
«HTEepHeT», MpOrpaMMOi 3KpaHHOTO YBEJIUYEHUS, 00eCIIeYeHHbIN
JOCTYIIOM B DJIEKTPOHHYIO HWH()OPMaAIMOHHO-00pa30BaTEIHHYIO
Cpelny YHUBEPCHUTETA, HEOOXOAUMOM MeOebIO (CTOJIBI, CTYIbS).
(Ayauropus 102a, untanbHbIN 3a1).
KomnbroTrepnass mnojzaepkka yuebHoro mporecca 1o  Hampasienuto  02.03.03
Maremaruueckoe — obecriedeHHe W aJIMUHUCTPUpPOBaHHE  MH(OPMAIIMOHHBIX  CUCTEM

obecrieunBaercs Mo BceM AucHUIUIMHAM. DaKylabTeT KOMIBIOTEPHBIX TEXHOJIOIMHA U MPUKIIAHOMN
MAaTeMaTUK{, OCHAIEH KOMIIBIOTEPHBIMM KJIACCAMM, YCTAaHOBJIEHA JIOKaJdbHas CETh, BCE
KOMIIBIOTCPBI (baKYHI)TeTa IIOAKJIFOYCHBI K CETHU I/IHTCpHeT. CTy,HeHTaM AOCTYIIHbBI COBPEMCHHBIC
[I9BM, coBpeMeHHOE JHUIICH3NOHHOE MPOTPAaMMHOE 00€CIICUCHHE.

CTy,HGHTBI " IMpCroaaBarciii By3a UMCIOT TTOCTOSTHHBIN AOCTYII K 2JICKTPOHHOMY KaTaJIoTy
y4eOHOM 1 METOAUUYECKOM JTUTEpATypE.
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