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AHHOTANMA
B kypce u3yuarorcs 0CHOBHBIC KpaeBhIe 3a/1a9l MaTEMaTHYECKON (PH3UKH.

PaccmarpuBarotcst sneMeHTbl Teopud 0000IEHHBIX (yHKIMIA. BBOmuTCS moHsTHEe 0000IIEHHOTO pELICHUS
ypaBHeHus Jlamca.

Krnaccuueckast 1 0000mEHHAS TOCTAHOBKHM CMEIIAHHOHN 3ajja4ul Jijisi OMHOMEPHOTO BOJHOBOTO YpaBHEHHS U
YPaBHEHHUS TEIUIONPOBOIHOCTU Ha oTpe3ke. Pemienne 3tux 3anaud metogoM Dypbe.

Cnektp M coOCTBeHHBbIE (yHKIMH oneparopa Jlamiaca B Kpyre HpH TPHBHAIBHOM T'PAaHUYHOM YCIIOBHH.
Vpasuenue u ¢pynkuun beccens. Meron @ypbe noctpoeHns: 0000MEHHOTO PEIICHHST CMEIIAHHOW 3aJa4d O
KoJIeOaHMIX 3aKPETUIEHHON KPYIIIOi MEMOpaHbI.

Cnextp u cobctBeHHble (QyHKIMK omneparopa Jlammaca—benstpamu Ha chepe TpEXMEpHOrO MPOCTPAHCTBA.
Cdepuueckue ¢pynkunu. Meton @ypbe nocTpoeHus: 00001EHHOTO pelieHus 3aaaun JAupuxie B mape.

UnTerpansusie ypaBHenus Opearonasma sroporo pona. Teopemsl @penronbMa aiisi HHTETPaIbHBIX YPaBHEHHUH
C KBa/IpaTUYHO-UHTETPUPYEMBIM SIIPOM.

lNapmonnueckre GyHKUIMN U UX cBOKCTBa. Teopema 0 cpelHEM W MPUHIMI MaKCUMyMa IJisi TAPMOHHYECKUX
byHKIMI B TpEXMEpHOM mHpocTpaHcTBe. IloTeHIanbl, nX NPUMEHEHHE ATl PELICHUS OCHOBHBIX KPaeBBIX
3ajay U1 ypaBHeHus Jlamaca.

1. leau u 3apauu

eap AUCUMNIMHBI

M3y4YeHUE KOPPEKTHBIX IMOCTAaHOBOK KPAaeBbIX 3a/1ay /Ul OCHOBHBIX AH(depeHInaibHbIX ypaBHEHU ¢
YaCTHBIMU MPOM3BOIHBIMH, OCBOEHHE AHAJIUTHUECKHMX METOAOB PEIIEHUS 3THUX KPAaeBbIX 33Ja4 M HX
IIPUJIOKEHUE K 33/1a4aM T'HIPOIMHAMUKY, a3pPOJUHAMUKH, TEOPUHU TETJIONPOBOJHOCTH U Jp.

3agauu AU CHUIIHHBI

- U3yYeHUEe Pa3InuHbIX TUIOB TU(PEepeHINaTbHBIX YPABHEHUH C YaCTHBIMH POU3BOIHBIMH U CBOMCTB
pelIeHUI KpaeBhIX 3a/1a4 JJIs1 3TUX YPAaBHEHUH, XapaKTePHBIX I KaXXI0TO TUIIa;

- U3YUCHUC KOPPCKTHBIX IMOCTAHOBOK KPACBLIX 3a1a4 JJI I[I/I(l)(bepeHI_II/IaJ'IBHBIX ypaBHeHI/Iﬁ C 4YaCTHBIMH
IMPOU3BOAHBIMU PA3HOI'O THUIIA,

- OBIIAJICHWE AaHAJUTUYCCKUMH METOJaMH pEIIeHUs] KpaeBbIX 3amad Js  JuddepeHnanbHbIX
YpaBHEHUH ¢ YaCTHBIMU TTPOU3BOAHBIMHU.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-6.1 Ormpenenser npuOpUTETH  POodhecCHOHATBHON
JEATEIIbHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAaHMSA Ha
YK-6 CriocoGeH ynpasiaTh CBOUM BpeMeHEM, |OCHOBE CAaMOOIICHKH

BBICTPAMBaTh U PEAIM30BbIBATh TPACKTOPHIO VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTEIBHYIO
CaMOpa3BUTHA Ha OCHOBC ITPUHIIUIIOB NeSITeIbHOCTE B pEUICHUH NpOoeCCHOHAIBHBIX —3a1ay;
00pa3oBaHus B TEUEHHE BCEH KU3HU MOZABEpraTh KPUTHYECKOMY aHAJIM3y HpPOJENaHHYyI0 paboTy;

HaXO4UTb U TBOPYCCKH HCIIOJIb30BATh HMCIOH_[I/IP'ICX OIIBIT B
COOTBCTCTBUH C 3a/la4aMH CaMOPAa3BUTUA

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:



YMETb:

- OCHOBHBIE TUIIBI AU hepeHInaNbHBIX YPAaBHEHUH C YACTHBIMH MTPOU3BOJHBIMU;

- OCHOBHbIE KpaeBble 33Jaudl JUId YpPaBHEHHH TIMHEpOOIMYECKOro THIA, MapaboIMuecKoro THIIA,
SIUTUIITUYECKOTO TUIIA;

- Mmerog Dypbe pelleHus CMELIaHHbIX 3ajad Uil ypaBHEHHUsS TEIUIONPOBOJHOCTU U BOJHOBOIO
ypaBHEHUS;

- TapMOHMYECKHE (QYHKIIMU U UX CBOICTBA;

- (popmymny Ilyaccona pemenus 3amaun Jupuxie ans ypasHenus Jlamiaca B mape;

- OCHOBHbIE CBOlcTBa oneparopa Jlamaca mpyu oqHOPOAHBIX KPAEBbIX YCIOBHUSX;

- MHTErpajibHble ypaBHeHUsa Dpearoisma BTOPOTO poja ¢ MOJSPHBIMHU sIpaMu, TeopeMbl Ppearonbma.

- OTIpenenATh THI AU PepeHINANBHBIX YPAaBHEHUH ¢ YaCTHBIMU ITPOU3BOAHBIMUY;

- pemarh CMEIIaHHbIe 331a41 AJIsl TI0IyOeCKOHEYHOU CTPYHBI;

- npuMeHsTh MeTol Dypbe NpH pelieHuH CMELIaHHbIX 3a/1a4 JUIsl BOJIHOBOTO YPaBHEHUS M ypaBHEHUS
TEIUIONPOBOAHOCTH; MPUMEHATH (GyHKIMHU beccens npu periennu 3aaa4d 411 KpyroBbIX obiacrei;

- ucnosub3oBarh Meron Pypbe IpU PEIIEHUM KpaeBbIX 3a4ad JUlsl JJUIMINTHYECKUX YpPaBHEHUH,
MpPUMEHSATH cepuueckre (GYHKINU IpU PELICHNH 3a1a4 1Jis 00J1acTel co chepruuecKkoi CHMMETpHEH;

- crpouth QyHknuo [puHa 3amaun Jupuxie Juisi mpocTedmmx oOnacTeil M UCHONb30BaTh €€ MpHU
pEILIeHNH KOHKPETHBIX 3a]a4;

- pelaTh UHTErpajibHble YpaBHEeHUs: DpenrosibMa BTOPOro posia ¢ BHIPOXKIEHHBIMU SpaMu;

- CBOOUTh K HWHTETPAJBLHOMY YpPaBHEHHMIO KpaeByIO 3adady C MNOMOWIbI0 (GyHKUMM I[puna ans
COOTBETCTBYyIOIIETO AU depeHIIMaTHLHOTO ONepaTopa;

- BBIYMCIATH 3HAYeHHUs] OOBEMHBIX MOTEHLMAIOB, MOTEHLHUAIOB MPOCTOrO CJIOSI U JBOMHOIO CJof,
UCIO0JIb30BaTh UX MIPHU PEILIEHUH KPAeBbIX 3a/1ad.

BJIAJIETD:

- METOZaMU M IOAXOJAAMH TEOPUU YPaBHEHHUH C YaCTHBIMHM IPOM3BONHBIMH, IPUMEHSAEMBIMHU IIPU
peIIeHUN 3a/1a4 TUAPOJUHAMUKH, a3POAMHAMUKY, PU3UKHU, TEOPETHUECKON (PU3UKH, SKOHOMUKH U JIp.;
- 3HAHUAMHM, IPUOOPETCHHBIMHM NPU U3YYEHWH Kypca YpaBHCHMH MAaTeMaTHYeCKOH (H3MKH,
MO3BOJISIIOIIMMHU KOPPEKTHO (OPMYJIMPOBATh KpaeBble 3afadd IPU MAaTeMaTHYECKOM MOJEIIMPOBAHUH
MPOLIECCOB WIIM OOBEKTOB B PA3IMYHBIX 00JACTIX HAYKU M TEXHHUKH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
CMmemianHas 3afada Uil ypaBHEHUS
1 TEIJIONIPOBOAHOCTA Ha OTpe3ke. Mertoxn 6 4 18
dDypse.
) CMmemanHas 3afada JUisi  ypaBHEHUS 5 3 19
Kosie0aHuil CTPyHBI Ha OTpE3KeE.
Oynkuuu beccens U UX IPUMEHEHHE K
3 pelleHUI0  3aJad  Ha  COOCTBEHHBIE 6 4 18
3HAYEeHHUS JUIL KPYyIIIOd MeMOpaHbI.
4 VYpasuenus Jlamnaca u Ilyaccona. 4 3 19
Meton pasnmeneHuss [EPEMEHHBIX B
chepuyeckux KOOpJIMHATAX TUIst
5 5 4 18
ypaBuenus Jlamiaca B R3 . Cepuueckue
(dyHKINY.
6 WHTerpanbHble ypaBHEHHUS. 8 4 9
7 3amava lltypma-JInyBusmis. 5 4 10
8 [lorenumansl. 6 4 9




Wtoro wacos 45 30 120

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. CmemanHas 3aja4a AJ1sl ypaBHEHUS TEIUIONIPOBOAHOCTHU Ha oTpeske. Meron dypoe.

CwMenianHas 3a1a4a AJ1s1 ypaBHEHUs TEIIONPOBOJHOCTH Ha oTpe3ke. Meton Dypbe.

[TocraHoBka CMELIAaHHOW 3aJauyd Ha KOHEYHOM OTPE3KE C TPaHUYHBbIMU yCJIOBHsAMHU Jlupuxie,
€IMHCTBEHHOCTh pelleHHus. MeTon pasfeleHds MEPEMEHHBIX M 3aJadd C  OJHOPOIHBIMU
IpaHUYHBIMU ycnoBusiMH. [locTpoeHne QOpMasbHOTO pELIeHUs A CIIydyaeB OJHOPOAHOTO M
HEOOHOpOnHOro ypaBHeHHi. OO0ocHOBaHue Metona Dypbe. YCIoBHSA COINIACOBAHUS HAYaJbHOTO U
I'paHUYHBIX ycIoBull. PerieHne cMemanHoi 3a1auu Ipy HEOHOPOAHBIX I'PAaHUUHBIX YCIIOBUSX.

2. CmemanHas 3aja4a /15 ypaBHEHUS KojieOaHUH CTPYHBI Ha OTPE3Ke.

CwmemanHas 3a/a4ya 11 ypaBHEHHUS KoJIeOaHHI CTPYHBI Ha OTPE3Ke.

[TocranoBka cMeElIaHHOW 3aAayu Uil CTPYHbI C 3aKpEIUIEHHBIMM KOHLAMM. EIMHCTBEHHOCTH €€
pemeHust (meron uHTerpaja sHeprum). llocTpoeHue QopmanbHOro pemienus merogoM Dypbe
(cmyyan OAHOPOMHOTO W  HEOJHOPOAHOro ypaBHeHHWi). (OOOCHOBaHHME METO/AA, YCIOBHS
coracoBanus. CyIecTBOBaHUE KJIACCHUECKOTO PELICHHS.

3. ®ynknun beccens n X NpUMEHEHHE K PELICHUIO 3a]a4 Ha COOCTBEHHbIC 3HAYCHUS ISl KPYIIIOH
MeMOpaHbI.

@ynkuun beccens u MX MpUMEHEHHE K PEIICHUIO 3a/1a4 HAa COOCTBEHHbIE 3HAYECHUS Ui KPYIVIOH
MeMOpaHBbI.

3agaya Ha cOOCTBEHHBIC 3HAYECHUS M COOCTBEeHHbIe (PyHKUMH JuId omepartopa Jlammaca B Kpyre npu
OJHOpPOIHOM KpaeBoM ycioBuu Jwupuxie. Paszgenenme mnepemennsix. [duddepenumansHoe
ypaBHeHue beccens. @ynkumm beccens nepBoro poga M ux cBoucrBa. DyHkuuu becces,
HEOTpaHWYCHHBIC B HyJje. BplpaxkeHue 11t cOOCTBEHHBIX (YHKUMI M COOCTBEHHBIX 3HAYECHUH
KpyDIioi MeMOpaHBbl C 3aKpelsIeHHbIMH KpasmMu depe3 (yHkunu beccens. OpToroHanbHOCTh
cooctBeHHbIX (QyHKIMH W QyHkuuil beccens. IlomHorta cuctemsl coOcTBeHHBIX (QyHKUMN (6e3
JI0OKa3aTeIbCTBA).

4. YpaBuenus Jlamnaca u [lyaccona.

VYpaBuenus Jlamaca u [lyaccona.

HNurterpanpHoe mnpexacraBieHue peuieHud ypaBHeHuid Ilyaccona u Jlarutaca B OrpaHU4EHHOU
o0JacTH.

[MpoctpancTBO OCHOBHBIX (QyHKIHHA. [IOHATHE CXOOMMOCTH IIOCIIENOBATEIBHOCTH (YHKIIHH.
[IpocrpancTtBo 0000mEHHBIX (yHKIMA. JloKanmbHO WHTErpupyeMble (YHKIUW W PEryIspHBIC
0000meénnsie  ¢Qynkuu. JuddepenuupoBanne 0000mEHHBIX QyHKIMA. DyHAaAMEHTAIEHOE
peleHne ypaBHeHus Jlamaca.

lapMonnueckre QyHKIMM B ¥ UX CBOWCTBA. beckoHeuHas nuddepeHIUpyeMOCTh TapMOHUYECKHX
¢bynkmii. Teopema o cpexnem [IpuHIHMIT MaKCUMyMa U MUHHMYMa.

3amaua lupuxie i ypaBHeHus [lyaccoHa, eIMHCTBEHHOCTh KJIACCHUYECKOTrO perieHus. OyHKuus
I'puna 3anaun [Aupuxie, pemenue 3agaun Jupuxiie ¢ momomnsio ¢pyHkmn [puna. CHMMETpHYHOCTD
¢ynkuuu I'puna (6e3 mokaszarenberBa). Oynknus [puna mis mapa. @opmyna Ilyaccona pernenus
3agaun [upuxme s ypaBHenus Jlammaca B mape. Teopema JlmyBwiuis, Teopema 00 ycTpaHuMOn
0COOCHHOCTH s rapMOHMYecKuX QyHKuuid. [IpeodpazoBanue KenbpBuHa. PeryasipHocTs noBeqeHuUs
rapMOHUYECKOW (PYHKIIMU Ha OECKOHEYHOCTH.



ITocranoBka BHemwHHMX KpaeBblx 3agad Jupuxsme u Helimana g ypaBHenus Jlamaca.
EnuncTBeHHOCTH pellienus BHEHUX 3a1a4d [Jupuxie u Heiimana.

5. Merox pasneneHus NMEpeMEHHBIX B C(EpUYECKUX KOOpIAMHATax Juist ypaBHeHus Jlarutaca B R3 .
Cdepuueckue pyHKINH.

Metox pasmeneHus NEepeMEeHHBIX B c(epuuecKkux KOoOpauHaTax i ypaBHeHus Jlamiaca.
Cdepuueckue GpyHKINH.

VpaBHenne Jlarulaca B cdepuyecknx koopamHarax. Cdepuueckue (QYHKIHH KaK COOCTBEHHBIC
¢yHkuuu omeparopa Jlammaca-benbrpamMn Ha eamHW4HOM cdepe . IllapoBele  dyHKIMH
(rapmonmueckue MHorowienbl). CoOcTBeHHbIe 3HauyeHHs omeparopa Jlammaca-bensrpamu.
Huddepenumansaoe ypaBHenne Jlexxannpa. [lonunomsl Jlexannpa u npucoequHEHHbIE (QYHKIHH
Jlexannpa. Beipaxkenne cepuyeckux GyHKINH B c(hepuieckoil CUCTEME KOOP/IHHAT.
OproroHasibHOCTh W MoONHOTa (0e3 Joka3zarenbcTBa) cdepudeckux ¢yHKuuil. Pemenue 3amau
Jupuxie u Heiimana B mape U mapoBoM clioe B (hopMe ps0B MO HIAPOBBIM (PYHKITHSIM.

6. nTerpanbHble ypaBHEHUS.

WnTerpanpHble ypaBHEHUS.

WNHrerpansuble ypaBHeHuss Opearonsma BToporo poaa. HempepbIBHOCTh MHTETPAIbHBIX ONEPATOPOB
C HENpEephIBHBIMM M IOJSAPHBIMM  siApamMud B mnpocTpaHcTBe . Coro3HOe ypaBHEHHE.
XapakrepucTHyecKue yucia 1 cOOCTBEHHbIE (PYHKIIMHM MHTETPAJILHOTO OIepaTopa.

VYpaBHEHUS C BBIPOKICHHBIMU siipaMu. CBEIGHHME HX K CHUCTEME JIMHEHHBIX alreOpanyecKux
ypaBHeHMil. TeopeMbl @pearonsMa B 3TOM Cilydae. YPaBHEHHS C HENPEPBIBHBIMU U IMOJIIPHBIMH
siApaMy. YpaBHEHHUE C MaJlbIM 110 HOpMe oriepatopoM. Pan Helimana.

CeezieHre ypaBHEHUI C MOJISIPHBIMU SiApaMM K YPAaBHEHUSIM C BBIPOKICHHBIMM sifipamu. Teopembl
OpearonpmMa B 0011IEM ciydae.

VYpaBHEHUS ¢ 3pMUTOBBIMHU s1paMu. CHUMMETPUUHOCTb MHTEIPAJILHOIO OIEpaTopa C 3PMUTOBBIM
sapoM. Teopema O CylIecTBOBaHMU XapakTepucTuieckux uncen. Teopema ['mnbOepra-IlImuara ms
ypaBHEHUH ¢ HENPEPHIBHBIMU 3PMUTOBBIMU SIIPAMHU.

7. 3apaua lltypma-JInyBusis.

3anmava lltypma-JInyBusmis.

@ynkmusa  I'puna 3amaunm HItypma-JlmyBmins; e€  CyIIEeCTBOBAaHHUE, CHUMMETPUYHOCTD,
HenpepbiBHOCTb. CBenenue 3azauu Ltypma-JInyBuiist K HHTErpajJbHOMY YPABHEHUIO C 3PMUTOBBIM
spom. CBolicTBa criekTpa 1 coocTBeHHbIX (hyHKumi. Teopema Crekinosa.

8. IToreHIMANEL.

IToTeHnmans!.

OObEMHBII mOTEHIMAl M ero cBoicrBa. lloTeHmuan mMpPOCTOro cios, €ro HeNpepbIBHOCTS.
[Torenunan nBoitHOrO cioss. @opmyina I'aycca, ckadok MOTEHOHANIa JBOMHOIO CIIOS IIPU IEpPEXOle
Yyepe3 MOBepXHOCTh. [IpaBmiibHas HOpMajbHAs MPOUM3BOAHAS MOTEHIHAIA MPOCTOro Ciiosl, GpopMyra
CKauKa.

Ceenenue 3anmau Hupuxne um Heiimana misa ypaBHenust Jlamigaca mocpeacTBOM HOTEHIMAJIOB K
UHTErpajbHbIM ypaBHeHUsIM Ppearosbma BTOporo poaa Ha rpanuie. OaHo3HauHas pa3peliuMocThb
BHYTpeHHeEH 3aiaun {upuxie v BHenHeH 3agaun Helimana.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANATIPOSKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. COopHUK 3a/1a4 110 ypaBHEHUSAM MaTeMaTHYECKOH (hU3MKHU, DIEKTPOHHASI BEpCHS IeYaTHOM
nyonukanuu / B. C. Bmagumupos, B. 1. Muxaiinos, T. B. Muxaitnosa, M. U. [llabynun. — Mockaa,
OU3BMATIINT, 2016

2. YpaBHeHust Mmatemarudeckon ¢pusuku [TekcT] : yaueOHUK aiist By30B : pek. M-BoM oOpazoBanust PO /
A. H.Tuxonos, A. A. Camapckuii ; Mock. roc. yH-T uMm. M. B. JlomonocoBa .— 7-e u3a. — M. : U3n-Bo
MI'Y ; Hayka, 2004 .— 798 c.

3. YpaBHeHust MatemaTrueckor ¢pusuku [Tekcr] : yue6. mocobue st By3oB / B. M. YpoeB .— M. :
Sy3a, 1998 .— 373 c.

JomnonHutenbsHas auTeparypa
1. YpaBHeHUs MaTeMaTHueCKON (U3NKH, DIIEKTPOHHAs Bepcusl redaTHoi myonukanuu / B. C.
Brnagumupos, B. B. XKapunos. — Mocksa, @uzmariut, 2000

2. Jlekumu 1o ypaBHEHHSIM MareMarndeckoil gpus3uku [Tekcr] : yueb.mocobue:
pek.Yueb.-metoa.coetom MOTU / B.I1.Muxaiinos .— M : ®usmariut, 2001 .— 206 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponnas 6udnuorexka dusrexa, pazaen « YpaBHEHUs
MaTeMaTHYECKOH (DUUKIY.

2. http://www.exponenta.ru — 00pa3oBaTeIIbHbII MAaTEMaTHYECKUI CaT.

3. http://mathnet.ru — o0mepoccuiickuii MaTeMaTH4eCKHii opTall.

4. http://www.edu.ru — ¢penepanpabIil TopTan «Poccuiickoe oOpa3zoBaHue.

5. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

6. http://www.i-exam.ru — enuHbIi IOpTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX MOTYT MCIOJIb30BATHCSI MYJIBTUMEIUIHBIE TEXHOJIOTHHU, BKIIIOUAst
JEMOHCTPALMIO MPE3CHTAIUHA.

JUJ1s1 KOHTPOJISL M KOPPEKIMH 3HaHUH 00ydaronuecss MOTyT UCTIONb30BaTh KOMITBIOTEPHOE
TECTHPOBAaHKE, B TOM YHCIIEe Ha OpTajle WWW.i-exam.ru.

B npouecce camocTosTenbHOM paboThl 00YJarONIMXCsl BO3MOXKHO HUCIIOJIb30BAHUE TAaKUEX
MpOrpaMMHBIX CpeAcTB, kak Mathcad, Scilab u ap.

9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, U3ydaroluil Kypc ypaBHEHH MaTeMaTHYeCKOH (PU3MKH, TOIDKEH C OTHON CTOPOHBI, OBJIAAETh
OOIIMM MOHATUHHBIM aNIapaToM, a C APYroil CTOPOHBI, TOJKEH HAYUUTHCS IPUMEHSTh TEOPETHUECKUE
3HaHUS Ha [IPAKTUKE.

B pesynbrate u3yueHus: AMCLUUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE OIIPENCIIEHUS TEOPUU
YpaBHEHHUH ¢ YaCTHBIMU HPOU3BOAHBIMH, TUIIBI YPAaBHEHUH, IOCTAHOBKH OCHOBHBIX KPAaeBbIX 3aJad JUIs
YpaBHEHUI C YacTHbIMHU IPOU3BOAHBIMM, OCHOBHBIE CBOWCTBA PELUICHUM 3TUX 337a4, NPUMEHATH
MOJTyYCHHbIE 3HAHUS JJIS1 PELICHUS Pa3IMYHBIX 3a/1a4.

OnHUM W3 OCHOBHBIX METOAOB TEOPHUU YPABHEHUH MaTeMaTHUECKOW (HU3UKH, KOTOPBIH HEOOXOAMMO
OCBOUTbH CTYHEHTY, sBisieTcss Meton Pypbe. Meton dypbe COCTOMT B TOM, YTO PELICHHE KPacBOU
3aJaydl MIIETCS B BUAE PAdAa MO COOCTBEHHBIM (YHKLHUSM CTalHOHApHOro omeparopa. Cuia MeToaa
@ypbe 3aKIKYAECTCS B €r0 IIPOCTOTE U AITOPUTMUYHOCTH — MeToJ Dyphe CBOAUT PELICHHE KPacBOU
3aJaydl JJi YpaBHEHUsS] C YaCTHBIMU TNPOW3BOAHBIMHM K PELICHHIO Oojiee MPOCTHIX 3agad (Yacto, K
KpaeBbIM 3ajladaM JUisi OOBIKHOBEHHBIX JU(QPEepeHIaNbHbIX ypaBHEHUH). Jlas Toro 4ToObI
moJb30Barecsi MetogoM Dypbe, HeOOXOAUMO YMETh OIpPENeNiATh COOCTBEHHBIE YHCIa U COOCTBEHHBIE
(byHKIIMK onepaTopoB, HapuUMep, oneparopa Jlamraca.

OueHb BaXXHBIMH SIBJISIFOTCS METO/IBI, TO3BOJISIOIIKE pelaTs 3aaa4n Koy 1y ypaBHEHHH ¢ YaCTHBIMHU
MPOMU3BOIHBIMH T'MIIEPOOINYECKOTO M NapabOIMYEeCKOTO THIIOB: METOJ XapaKTEPUCTHK, METOX
Komm-KoBaneBckoil, MeTON pa3ieneHus IEPEMEHHBIX U T.1I.



VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0AUMOE BpeMsl I padOoThI CTy/IeHTa HaJ TEMOU.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTUPOBAaHNE PEKOMEHIOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHuTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCHL, MPEIHA3HAYEHHBIX JJISI  CaMOCTOSTEIbHOTO  H3y4YeHHUs,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— pelleHue 3a/1a4, peAIaraéMblX CTyI€HTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHSIX,

— MOArOTOBKY K NPaKTUUECKUM 3aHATHSIM, KOJUJIOKBUYMaM, 3a4€Ty U 3K3aMEHY.

PyKoBOJCTBO ¥ KOHTPOJIb 32 CAMOCTOSITEIILHON pabOTOM CTy/IEHTa OCYIIECTBIISIETCS B popme
UHAUBUYaTIbHBIX KOHCYJIbTALUM.

ITokazareneM BiQAEHUS MaTepUaoOM CIYXKHUT YMEHHE pemars 3aaadu. Jns GpopMUpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS HAa NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [Ipu pemenny 3a1a4 Kaxkaoe JeiicTBUE HEOOX0MMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETHUYECKUE CBEACHUS. 3HAYUTEIHHO OOJNErduTh pPELICHHE 3aJadd MOXKET XOPOIIO BBHINMOJHEHHAS
[IOCTAHOBKA 3a/1a4H.

[Ipu moaroToBke K MPaKTHUYECKUM 3aHITHAM HEOOXOAMMO MOBTOPSITH PaHEe M3yUYEHHBIE OCHOBHBIC
orpeJiesieHus, GOPMYITUPOBKU TeopeM. B Havamne 3aHATHS, KaK PaBUIIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) OIPOC [0 MaTepuaty MPOIIeIIINX 3aHsITUH B YCTHON MJIM MUCbMEHHOH (opme.

OOBIYHO PUICPKHUBAIOTCA CIIEAYIONIEH CXEMbl: U3yUYeHHe MaTepHaia JCKIHH 10 KOHCIIEKTY B TOT K€
JIeHb, Korna Obuta nmpocnymana nekius (10-15 MuHyT); moBTOpeHHE MaTepraia HakaHyHe CIeqyoIei
nexuun (10-15 MunyT), mpopaboTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKLIUH, yaeOHOH 1 Hay4HOH
JUTeparype, IOAroTOBKA OTBETOB HA BOIPOCHI, IIPEIHA3HAUEHHBIX JUIsl CAMOCTOSITENIbHOrO u3yueHus (1
yac B HEJNENI0), MOATOTOBKA K MPAKTHUECKOMY 3aHATHIO, pemieHue 3anad (1 uac). Baxno noOuthes
[IOHMMaHMUs H3y4yaeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amnomuHanus. [lpu 3arpynHeHun
W3y4YEHUs] OTHENBHBIX TEM, BOIMPOCOB, CiIEAyeT oOpamarbcs 3a KOHCYIbTALUMSAMH K JIGKTOPY HIIH
[IPENIOIaBaTeNI0, BEAYIIEMY [IPAKTUUECKUE 3aHSITHUS.

OO0si3aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOJHEHUE JOMAITHUX PabOT, KOTOpble OQOPMIISIOTCS B
CHelraIbHO OTBEIEHHON AJISl 3TOTO TETPAAX U CUCTEMATUUECKH CAAIOTCA Ha MPOBEPKY.
[IpomexxyTOuHBIH KOHTPOJIb 3HAHUW MPOBOJUTCS B BHUAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
[Ipe/ylaraercss MUCbMEHHO OTBETUTh HAa TEOPETUYECKUH BONPOC M PELIUTh ABE 3ajJadd II0 TeMe
KOJUIOKBUYMA, a TaKKe CTYACHTY B XOJ€ OCBOCHHs Kypca HEOOXOAMMO BBHINOJHUTH JIBE JOMAIIHUX
MHIUBHULyaJIbHBIX pabOThI C X HMOCIEAYIOIIEH 3alUTOM!:

1) «CmemanHast 3a1a4a ¢ Ha4aJbHBIMU YCJIOBUSMHU Ha OTpE3Ke M B MpsiMoyronbHUKe. Meton Dypee.
Oynknuu beccens W uX NpUMEHEHHE MPH PEIICHUM 3ajad JUisl KPYIIod MeMmOpaHbl. YpaBHEHHS
Jlanumaca n ITyaccona B nmpoctpanctse. @yHkuus ['puHa 3agaun Jupuxiey.

2) «Murerpanbubie ypaBHenus. 3agada Lltypma-Jlnysumms. [loreHuuans.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

Pa3zpaGoTunk: B.U. 3y6oB, 1-p ¢huz.-MaTt. HayK, nmpodeccop, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIINIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VYK-6.1 Ormpenenser npUOPUTETH  MPOdheCcCHOHATBHON
NEeSITEeIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
OCHOBE CaMOOIICHKH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
NEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH mpuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHABHOMN JIEeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHust AUCIUTUIMHBL « YPAaBHEHUSI MAaTeMaTHIeCKON (PU3UKN» 00y9aroIuiics JOKEH:

3HATb:

- OCHOBHBIE TUIIBI AU ()epeHInaNbHBIX YPAaBHEHUH C YACTHBIMH MTPOU3BOJHBIMU;
- OCHOBHbBIE KpaeBble 33Jauul JUId YpPaBHEHHH TIHMHEpOOIMYECKOro THIA, MapaboIMuyecKoro THIIA,

SJIUIITUYCCKOI'O THUIIA,

- Mmeroq Dypbe pelleHus CMELIaHHbIX 3ajad Uil YpaBHEHHUsS! TEIUIONPOBOJHOCTU U BOJHOBOIO

YpaBHEHUS;

- TapMOHMYECKHE (QYHKIIMU U UX CBOICTBA;

- (popmymny Ilyaccona pemenus 3amaun Jupuxie ans ypasHenus Jlamiaca B mape;
- OCHOBHbIE CBOlcTBa oneparopa Jlamaca mpyu oqHOPOAHBIX KPAEBbIX YCIOBHUSX;
- MHTErpajibHble ypaBHeHUsa Dpearoisma BTOPOTO poja ¢ MOJSPHBIMHU sIpaMu, TeopeMbl Ppearonbma.

yMeThb:

- OTIpenenATh THI AU PEepeHINANBHBIX YPAaBHEHUH ¢ YaCTHBIMU ITPOU3BOAHBIMUY;

- pemarb CMEIIaHHbIe 334a41 AJIs1 TI0TyOeCKOHEYHOU CTPYHBI;

- npuMeHsITh MeTol Dyphbe NpH peleHuy CMELIaHHbIX 3a/1a4 JUIsl BOJIHOBOTO YPaBHEHUS M ypaBHEHMUS
TEIUIONPOBOAHOCTH; MPUMEHATH (GyHKIMHU beccens npu periennu 3aaa4d 411 KpyroBbIX obiacrei;

- ucnoib3oBarh Mero] Pypbe IpU PEIIEHUM KpaeBbIX 3ajad JUlsl JJUIMINTHYECKUX YpPaBHEHWMH,
MPUMEHSATH cepuueckre (GYHKINU IpU PELICHNH 3a1a4 1Jis 00J1acTel co chepruuecKkoi CHMMETpHEH;

- crpouth QyHkiuo [puHa 3amaun Jupuxie Juisi mpocTedmmx obnacTeil M UCHONb30BaTh €€ MpHU
pEILIeHNH KOHKPETHBIX 3a]a4;

- pelaTh UHTErpajibHble YpaBHEeHUs: DpenrosibMa BTOPOro posia ¢ BHIPOXKIEHHBIMU SpaMu;

- CBOOUTb K HWHTETPAJBLHOMY YpPaBHEHHMIO KpaeByIO 3a7ady C MNOMOMIbI0 (GyHKUMM [puna ans
COOTBETCTBYIOIIETO AU epeHIIMaTBLHOTO ONepaTopa;

- BBIUMCIATH 3HAYCHHUs] OOBEMHBIX MOTEHLMAIOB, MOTEHLHUAIOB MPOCTOTO CJIOSI U JBOMHOIO CJof,
UCIO0JIb30BaTh UX IIPHU PEILIEHUH KPAeBbIX 3a/1ad.

BJA€Th:

- METOZaMU M IOAXOJAAMH TEOPUU YpPaBHEHHUH C YaCTHBIMHM IPOM3BOJHBIMH, IPUMEHSAEMBIMHU IIPU
peIIeHUN 3a/1a4 THAPOJUHAMUKH, a3POAUHAMUKY, PU3UKHU, TEOPETHUECKON (PU3UKH, SKOHOMUKH U JIp.;
- 3HAHUAMH, MPUOOPETCHHBIMHM NpPU U3YYEHWH Kypca YpaBHCHMH MAaTeMaTHYECKOH (HU3MKH,
MO3BOJISIIOIIMMHU KOPPEKTHO (OPMYJIMPOBATh KpaeBble 3afadd IPU MaTeMaTHYECKOM MOJCIIMPOBAHUH
MPOLIECCOB WIIM OOBEKTOB B PA3IMYHBIX 00JACTIX HAYKH M TEXHHUKH.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO



Texkymuii KOHTPOIb OCYIIECTBISIETCS HAa OCHOBe OamnpbHO-peliTuHroBoi cuctembl (BPC) orenku
3HaHUWA 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi ¥ KOHTPOJBHBIX pPabOT B COOTBETCTBHUM C Yy4eOHBIM IIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIel YCIeBaeMOCTH BHOCSTCS MPENOAABATeISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI NPENnofaBaTelsl W HaKUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKICHHUM IO TEMaM CIaBaeMOIo 3aaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Kak dopmynupyercss cMemaHHas 3ajada JUuisl YpaBHEHUs TEIJIONPOBOJHOCTH Ha oTpe3ke? B yem
cyTs Metoga dypre?
2. ChopmynrpoBaTh CMELIAHHYIO 33/1a4y JUIsl ypaBHEHUs KOJIeOaHU CTPYHBI HA OTPE3KeE.

3. Uto Takoe ¢pyHkmu beccens neporo pona? Kakossl ux cBoiictBa? ['ne onn npumensitorcs? Kakue
Npyrue nuinHapudeckue GyHknun Bel 3HaeTe?

4. Jlats onpenencHue rapMoHnueckor GyHkiuu B . Kakue cBoiictBa atux ¢yHkuuid? B yem cocrout
NPUHLIMI MakCUMyMa M MHUHMMyMa ajsi rapmoHudeckux ¢(ynkumii? Kak ¢dopmynupyercs 3amada
Hupuxne nns ypaBHeHus Ilyaccona? IlpuBennte KOppeKTHYIO IIOCTAaHOBKY BHEIIHUX KpPaeBbIX 3aJay
Hupuxne n Helimana nns ypaBHeHus Jlannaca B .

5. [afite onpeaenenue chepudeckux QyHKIMH, mapoBeix GyHKIUH. [ 1e oM ucnons3yroTcs?

6. Kakue ypaBHEHUs Ha3blBalOTCS MHTErpajbHbIMU ypaBHeHHAMU Dpearonsma Broporo poxa? YUro
Takoe PO MHTerpanbHOro ypaBHeHus? Kakue siapa HasbpiBatoTcsi BRIpOokIeHHBIMU? Chopmynupyiite
TeopeMbl Ppearoiapma.

7. Kakas 3agaga HocuT Ha3zBanue 3ama4uu Lltypma-JinyBumna? Kak csectu 3anauy lltypma-JInyBusis
K HHTETPaJbHOMY YPAaBHEHHIO C SPMUTOBBIM siApoM? 3a4eM 3TO HYKHO?

8. llatp ompenenenne oObEMHOTO MOTEHIMANA, MOTEHIMANA TPOCTOTO CIIOS, IMOTCHIMANA JBOWHOTO
ciiog. Kakne cBoicTBa STUX NOTEHIIMAIOB BaM n3BecTHBI?

ITpumeps! OMIETOB YCTHOTO 3K3aMeHa

buner 1

1. PerynsipHOCTb MOBEICHHS TApMOHUYECKIX (DYHKINH Ha OECKOHEYHOCTH (cimydaid R3).

2. IlocranoBka BHeNTHUX KpaeBbixX 3anad Jupuxne u Heitmana nns ypaBuenus Jlamnaca B R3.
EnunctBenHOCTh pemienns BHeMHUX 3aaa4 Jupuxie u Heiimana B R3.

buner 2
1. IToTeHIMaJI ABOWHOTO CIIOS.

2. Unrerpan laycca. Cka4ok MOTeHIMAala ABOWHOTO CIIOS MPU TEPEXojie depe3 MOBEPXHOCTh, Ha
KOTOPOH 3a7aeTcs INIOTHOCTb. }

Kpurepun oneHuBaHus
Onenka «ommmyHo (10)» BhIcTaBIAeTCs O0O0yyalomeMycsi, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;



olleHKa «oTau4HO (9)» BBICTaBIAETCS OOYyYalOIIEMyCs, €CIM OH T[OKa3ajl BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpblEe ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

OlleHKa «OTaM4HO (8)» BBICTABIACTCS OOYyYalOIIEMyCs, €CIM OH T[OKa3ajl BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHWH, HO HpU 3TOM OBUTM JOMYLICHbI HEOOJbIINE HETOYHOCTH, KOTOPBIE IOCIHE
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

oLeHKa «xopomio (7)» BeICTaBisieTcsl 00ydaromeMycs, €CId OH TBEpJO 3HAeT MarepHuall, IPaMOTHO U
[I0 CYLIECTBY H3J1araeT €ro, yMeeT IPUMEHSTb I10Jlyu€HHbIE 3HAHMs Ha IPAaKTUKE, HO JOILyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NPU PELICHUH 3a/1a4;

OLICHKA «XOpoIIo (6)» BBICTABISIETCS 00YYAIOIIEMYCsI, €CII OH TBEP/O 3HAET MaTrepHajl, IPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, yMeeT NPHUMEHSTh MOJTyYEHHbIC 3HAHHMS Ha IPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOopowIo (5)» BeICTaBIsIeTCS 00ydaromeMycs, €CIM OH TBEPJO 3HAE€T MarepHuall, IPaMOTHO U
[I0 CYHIECTBY H3JaraeT €ro, yMeeT IPUMEHATh IIOJYUYCHHbIC 3HAHUS Ha IPAKTHKE, HO OTBEYaeT
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLIGHKA «YIOBJIETBOPUTEIHHO (4)» BBICTABISIETCS OOydaroleMycs, MoKa3aBlieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JIJIsl JaJbHEHIIEro 00y4eHnsT 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLICGHKA «YIOBJIETBOPUTENHHO (3)» BBICTABISIETCS OOy4aroleMycs, MoKa3aBleMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTEIbHOCTH B  U3JOXKEHWM NPOrpaMMHOTO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBIC 3HAHUS 10
00pa3iy B CTaHIapTHON CHTYyalluy;

OLICHKA «HEYIOBJIETBOPHUTEILHO (2)» BhICTaBIsIeTCs OOydaromemycs, KOTOpbIii He 3HaeT Ooblieil
YaCTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCIUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHON NPOrpaMMbl JUCHUILIMHEI.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bpewms mpoBezeHns: MMCBMEHHOTO 9K3aMEHA COCTAaBIIIET YETHIPE aCTPOHOMHMYECKHX daca. Bo Bpems
MPOBEJCHUS MMCbMEHHOTO 3K3aMeHa 00yJaroliecss MOTYT HOJIb30BaThCS TOJIBKO PYUKOH, KapaHAaIIoM
nu Oymaroii. Ilpm mnpoBemeHMH yCTHOrO DSK3aMeHa oOydaromemycsi npenocrasmsercs |
aCTPOHOMMYECKHH 4ac Ha moArotoBky. Ompoc oOydaromierocst mo OwieTy Ha yCTHOM 3K3aMEHE He
JOJDKEH TPEBBIILIATh JIBYX aCTPOHOMHMYECKMX 4acoB. Bo Bpems mpoBeneHHs 3K3aMeHa 00ydaronuecs
MOTYT I0JIb30BaThCS TOJIBKO IPOrPaMMOM JUCLIUITIIMHBI.
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Buanl 3anaTui Cymma 0as110B

KonTtpoasnas padorta Ne 1 o caade 1 3aganus 0-9
KontponbHas padora Ne 2 1o cmade 2 3agaHus 0-9
3amanue Ne 1 0-3
3amanue Ne 2 0-3
0-3
0-3

IIpoBepka TEOpETHUECKUX 3HAHUN
PaboTta Ha cemuHapax

©|N|o| 0 WM

[TucemenHas paboTa 0-30
HToroBelii KOHTPOJIb. DK3aMeH (YCTHBINA OTBET) 0-60
HUTOI'O 0-120

Cymma 6auioB ) MpOMEKyTOYHOM aTTeCTAI[H BEIYUCIIACTCS 110 popMyIie

Y =>1+>2+>3<120,tme ) 1- 3a paboty B cemectpe, (0<)1<30); ) »- 32 MUCbMEHHYIO
paboty; ) o= 3K, 1<K<10, K-ouenka 3a nuceMennyto paboty. Eciu nuceMenHas pabota
Hanucana Ha 0 6amnos, To ) 2=0. )'3- 3a ycTHBIN 9k3ameH; Y 3= 6-n, 3<n<10, rae N-oleHka
3a ycTHBIN 3k3ameH. Eciu N=1 nim 2, To uTOroBas oleHKa COBIaAaeT ¢ N, MPH 3TOM ) 3
HE BBIYUCIISIETCS.

CooTBeTCTBHE OLIEHOK UTOTOBOM aKaJeMHUYECKOM yCI€eBa€MOCTHU 6&HHBHO'pCﬁTHHFOBOﬁ
CHUCTCMEI.

Banner BPC OneHkn

112—- 120 10

103-111 9 OTJIMYHO

94 —102 8

85— 93 7

76 — 84 6 XOpOIIO

67 — 75 5

54 — 66 4

41 — 53 3 YJIOBJICTBOPUTEIIEHO
28 — 40 2

0 - 27 1 HEYJIOBJICTBOPHTEILHO

Pernamenr npunstus moMamHMx 3agaHuii M [IPOBENEHHMS OK3aMeHa OIPENENAETCS
«[lonoxeHneM O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEXKYTOUHOM aTrrectaluu
CTYJEHTOB Ha Kadeape BhICIIEeH MaTeMaTUKU».

3aB. kadempoii I'.E. BanoB




IK3AMEHALIMOHHAS PABOTA

JAucnunimnaa: YpaBHeHHsi MaTeMaTU4YeCKOi GU3NKHU

Pemuts 3amady u yka3aTb HauOOJIBIIYIO 00J1aCTh, B KOTOPOH PELIEHUE OIPEAEICHO

OJHO3HAYHO:

x'u_ —y“uyy +2x° U, —2y3uy =0, (x>0,y>0),

ul 1, (1<x<2) u_ =x* (025<x<1).

xy=1 - y=X

Haiitu perienne cMeIaHHOMN 3a1auM: 16Utt =u_+ 72" (x>0, t>0),

U, =12x, u| =-3, (x20),  (u-u)| =3"-15, (1>0)

PeluTh CMEmannyIo 3a1a4y: u, = 4u o (0<x<3m, t>0),

u\tzozcos(x/2), ut‘ =x-3n, (0<x<3n),

u

X

=sint, U

. =0, (t20).
x=0 X=om

Pewmuts 3agauay Kommn: u = Au—12sh2t-shy, ((x,y,2) e R, t> 0),

ul,_, = x’shy +(2x+ y)cos(l+y +2x) — yze 2" ((x,y,2) e RY).

Pemuts 3apauy:

Au=20r’sin6p, (r<l, 0<o@<2m),

(3u+ur)\  =11sin 6p—5c0s 7¢+3.

Haiitu xapaktepuctuyueckue uucia U COOCTBEHHBIE (YHKIUU SIpa WHTETPATLHOTO
ypaBHeHUs. PenuTh HHTErpabHOE yPAaBHEHHE ITPU BCEX BO3MOKHBIX A

u(x) =1 -[ [msin x + (1—2cos x)cos yJu(y) dy +1-6cosx,
0

u(x) e C[0,x].

Haittu pemenue cMemanHom 3a1a4uu:

® (5)
u =2Au+J, ?r COS2¢p+2J, ?r sin 5¢, r<3 0<@<2nm,
t>0,
e
u‘t:o:‘ll ?r sin 5, r<3,0<¢<2nm,
ul_,=0, 0<p<2m, t>0,

m ) )
rae Mi ) MHHHMAJBHBI ONOKUTENBHBIN xopenb Gynkiuu beccens J . (r).




Ipumepoi 36106111, UCNONL3YEeMbIX NPU cOaye 3a0aHUlL:

1. Pemnts 3amauy Komm:
9u, =Au, (x,y)eR?*, t>0,
ul,_, =3c0s2x + e siny, (x,y) e R?.
2. Haiitn U(0,0, X3) st Xg > 0, rme u(xl, X5, X3) - peuieHue 3aaaun Jupuxie:
Au=0 npu Xx,>0,
1, X2 +x:<R?,
‘XSIO :{0, X, + X2 >R?.

3. Haiitu pyHKIu10 U(X), rapMOHUYECKYIO B mape I =/ X12 + X22 + X; <1 u Takyro, uro

ou
u+—
4. Pemnts 3a7auy:
Au =96X?, (u—ur)\ _ =12sin 29, r=x>+y? <1, 0<o<2m.

5. HaliTi xapakTepuCcTUYEeCKHE YNCIia, COOCTBEHHBIC ()YHKIIUU HHTETPATBLHOTO OTiepaTopa 1

_sin’0

V2

-(sin 20+ 3\/5).

r=1

peI_HI/ITB HpI/I BCEX ,ZLOHYCTI/IMBIX }\., a u b I/IHTeraJ'ILHOG ypaBHeHI/IC
1
u(x) = ((@+3%)y - y? (y)dy +ax® +bx?, 1<x<q4l.
0

6. CBecTH K HHTErpalbHOMY YPABHEHMIO 3374y

—x*y" —xy'=Ay +cosx, 1<x<2,
y@-In2-y'@)=0, y(2)=0.



