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AHHOTANMA

B kypce m3yuarorcs OCHOBHBIE KpaeBble 3a/auM Maremarudeckoil ¢usuku. [IpuBomaurcs kimaccupuxanus
JTUHEHHBIX AudQepeHInaIbHbIX YPaBHEHUH C YaCTHBIMH HPOU3BOAHBIMHU BTOPOTO IMOPSJIKA, OCHOBAHHAS Ha
UX [IPUBEJCHUU K KAHOHUYECKOMY BUYy. BBOAUTCS MOHATHE XapaKTepUCTUYECKOH IOBEPXHOCTH.

[TogpoOHo paccmarpuBaercs kiaccudeckas 3anada Komm nist ypaBHeHus koneOaHuil cTpyHbl. BeiBogurces
dopmyna Jlanambepa, onpeznessiercss 001acTh 3aBUCUMOCTH KJIACCHMYECKOTO PEIIeHUs] OT HAauyaJIbHBIX JIaHHBIX,
JIOKa3bIBaeTCs KOPPEKTHOCTH 3aa4ul. PaccmarpuBaercsi cMelaHHas 3aja4a i NOoIyOeCKOHEYHON CTPYHBI.

PaccmarpuBarorcst dnmeMEHTBI Teopuu OO0OOIMIEHHBIX (QYHKIMI: mpeoOpazoBanne Pypbe U CBEPTKA U
0000ménnbIx pyHkuuii, nuddepenuupoBanue npeodpasoBanusi Pypre U CBEPTKM 0OOOMIEHHBIX (YHKLIUH.
Beoautcs monsitue 06o6ménHoro mo JI. [IBapiy pemienus nuHeiHOTO AudQepeHnaIb-HOr0 ypaBHEHHS ©
MOCTOSTHHBIMU KOY()(UIIMEHTaMU B 33JJaHHOW OOJACTH M €r0 BBIYHMCICHUS C MOMOIIBI0 (pyHIaMEHTaIbLHOTO
pemenus. [TocranoBka 0000meEnHON 3amaun Komm anst nuHeiHOTOo AuddepeHnnarbHOro ypaBHEHUs C
YaCTHBIMH TIPOU3BOTHBIMH C IIOCTOSTHHBIMH KOA(PHUIIUCHTAMH.

OdyHpaMeHTaNbHOE pelleHre TPEXMEPHOTO BOJNHOBOTO ypaBHeHHs. O0oOmEnnas 3agaua Kommwm st
TPEXMEPHOTO BOJIHOBOTO ypaBHeHUs, hopmyna Kupxroda. EAMHCTBEHHOCTh KIIACCHYECKOTO PEIICHUS 33]1aun
Komu.

@dyHaaMeHTaIbHOE PeLIeHnEe YpaBHEHUs TertonpoBogHocTi. @opmyna Ilyaccona 0600mEHHOTO peleHns
3agaun Kommm i ypaBHEHHS TEIIONPOBOTHOCTH KaK CBEPTKA MCTOYHHUKA C (yHIAMEHTAJIBHBIM PEIICHUEM.
[IpuHIMO MakcUMyMa M €TUHCTBEHHOCTD PELICHHUS ISl YPaBHEHUS TEILIONPOBOJHOCTH.

Krnaccuueckast 1 00001IEHHAs TOCTAHOBKH CMELIAHHOM 3a1a4d JUIsl OAHOMEPHOTO BOJTHOBOTO YPaBHEHUS U
ypaBHEHUS TEIUIONPOBOAHOCTHY Ha oTpe3ke. Pemenue 3tux 3anau merogoM dypee.

Cnextp u coOcTBeHHBIE (hyHKIMH omeparopa Jlamiaca B Kpyre HpH TPUBHAIBHOM T'DAaHUYHOM YCIIOBHHU.
VYpaBuenue u Qynkiun beccens. Meroq ®@ypbe moctpoeHuss 0000MEHHOTO pENICHUs] CMEIIAaHHON 3a7ia4d O
KOJIEOaHUSIX 3aKPETUIEHHOMN KPYIIIOi MeMOpaHBI.

Cnexrtp u cobcTBeHHbIe (pyHKIMU orepartopa Jlamnaca—benbsrpamu Ha cdepe TpEXMEPHOTo MPOCTPAHCTBA.
Cdepuueckue dpynkumu. Meton @ypbe nocTpoeHus: 0000IIEHHOTO pelieHus 3a1a4n JIupuxJie B mape.

HNurterpaneubie ypaBHeHuss Ppexarospma BTOoporo poxa. Teopembpl @pexarosbpma sl HMHTETPalbHBIX
YPaBHEHM C KBaJpaTHYHO-UHTEIPUPYEMBIM SIIPOM.

lapmonnueckne QyHKIME W WX CBOWCTBA. TeopemMa O CpelHEM W TPUHIMI MaKCUMyMa JUIs
rapMOHMYECKNX (QYHKUMH B TpEXMEpHOM ImpocTpaHcTBe. [loTeHnumanbl, UX NPUMEHEHHE IJIsi pPELICHHUs
OCHOBHBIX KpaeBbIX 3aj1a4 1Jis ypaBHeHus Jlamnaca.

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

- (I)OpMI/IpOBaHI/IC 3HAHMI W HABBIKOB B 00JIACTH MaTEMAaTHYECKOTO MOACIIUPOBAHUSA IPOLCCCOB,
OIMMCBIBAEMBIX YPABHCHUAMHU B YACTHBIX MPOU3BOAHBIX W HWHTCTPAJIbHBIMHU YPAaBHCHUSAMHU, JIA
HaﬂbHeﬁIHeFO HCIMOJIb30BaAHUSA B JUCHUIUINHAX CCTCCTBCHHOHAYYHOT'O COACPKAHUS,

- (I)OpMI/IpOBaHI/IC MaTeMaTHu4eCKOM KYJIbTYpbl, HCCICAOBATCILCKUX HABBIKOB H CIIOCOOHOCTH
IIPUMCHSATDH 3HAHU HA ITPAKTHUKE.

3agaum AUCHUILUIMHBI
— ¢opMupoBaHUe 0a30BBIX 3HAHUH B 00JaCTH YpaBHEHUN MaTeMaTu4eckoi (QU3uKw;
— ¢opMHpOBaHUE 00IIEMATEMATUIECKON KYIBTYPBI;
— (hopMHpOBaHHE HABBIKOB CAMOCTOSTEIBHO:
1) cTaBUTH MaTeMaTHYECKYIO 3a7a4y,
2) 000CHOBBIBATH KOPPEKTHOCTh MOCTAHOBKH,
3) IpUMEHSTH aTOPUTMBI TIOUCKA PEIICHUH,
4) aHAIM3UPOBATh U OOOCHOBBIBATH PE3YIIBTATHI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
NeMCTBUS 10 PELICHUIO 3a1a91




YK-1 CriocoGeH ocymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyYHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBaTh U PEaIM30BBIBATH TPACKTOPUIO
caMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
NEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Y IPOACIaHHYI0 padory;
HAXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATh:
- BCE HCIIOJIb3yeMbIE ONPEIEICHNUS;
- GOpMYITHPOBKY BCEX MMEHOBAaHHBIX TEOPEM.
YMETb:
- BOCHPOU3BOJUTH JOKA3BITEIHCTBA BCEX UMECHOBAHHBIX TEOPEM;
- pemath ¥ 000CHOBBIBATH BCE TUTIOBBIC 32/1a49H.
BIIaJICTh:

- UCIIOJIb3YEMOM TEPMUHOJIOTHEM;

- UCTIOJIb3YCMbIM MATCMATUYCCKHUM alIapaTroM.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Knaccudukanmss wu  mpuBeneHue K 3 3 3
KaHOHUYECKOMY BUAY B TOUKE.
2 MeTtox XxapaKTepUCTHK Ha TJIOCKOCTH. 3 3 4
3 YpaBHeHUE MaJbIX KOJIEOaHUH CTPYHBI. 4 4 4
4 3amavya Komm 1ist BOJTHOBOTO ypaBHEHUS 4 4 4
B R2, R3.
5 3anaua Ko IS ypaBHEHUS 4 4 4
TEIUIONPOBOAHOCTH B Rn.
6 CMmemianHas 3ajaya Uil BOJIHOBOI'O 4 4 4
ypaBHEHHUSI.
7 CwMmenranHas 3aada ypaBHEHUS 4 4 4
TEIUIOIPOBOAHOCTH.
] Bryrpennsss  3apmadya  Jlupuxse A 4 4 3
ypaBHeHus Jlamaca B kpyre.




VYpaBHeHUe KoJIe0aHMi KpYIJI0H
9 MeMOpanbl; wmerton Dypbe; (QyHKIUH 7 4 17
beccens.
10 |MHTerpanbHbIE ypaBHEHHUS. 7 4 18
11 3anaua [ltypma-JlnyBumis. 6 5 17
12 |YpaBHenue Jlamtaca B R3. 6 4 17
13 Kpaessie 3agaun 1uia ypaBHeHus Jlamnaca 6 4 17
B R3.
VYpaBHenue Jlarmlaca B IIApPOBBIX
14 |ob6nactsix; wmeron Dypee; mapoBble 7 5 17
(dyHKINH.
15 [Torenumans! oneparopa Jlamnaca. 6 4 17
Hroro yacos 75 60 150
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 315 gac., 7 3au.eq.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. Knaccudukanus u npuBeqeHne K KAHOHUYECKOMY BHY B TOUKE.

Knaccuduxamms nuddepeHnuanbHbIX YpaBHEHUH B YacTHBIX MPOM3BOAHBIX BTOPOrO TOpSAIKa B
TOYKe. 3aMeHa JIEKapTOBOM CHUCTEMbl KOOpAMHAT Ha KpuBOJIMHEHHYI0. [IpuBeneHne ypaBHeHHS K
KaHOHUYECKOMY BUAY B TOUKE; aJIFOPUTM IIPUBEIEHUSL.

2. MeTon XapakTepHCTHK Ha MIIOCKOCTH.

XapakTepucTUYECKOe ypaBHEHHME. XapaKTEpPUCTHKA. YpPaBHEHHE XapaKTEPUCTHK Ha IUIOCKOCTH.
[IpuBeneHne K KAHOHUYECKOMY BHIY B OKPECTHOCTH AJISI TMIEPOOIMYECKOro M HapaboIrMyecKoro
ypaBHeHUil. Perienne ypaBHeHUH B KAHOHMYECKOM BHJIE.

3. YpaBHeHHE MaJIbIX KOJIeOaHUH CTPYHBI.

®opmyna [Hanambepa pewmenuss 3agaun Komm st ypaBHeHHsT KojeOaHMi cTpyHbl. OO6nacTb
3aBUCUMOCTH PELICHUs] OT HadajbHbIX JaHHbIX. IIOHSHUE KOPPEKTHOCTH MOCTAHOBKM 3ajauu u
npumep Anamapa HEKOppeKTHOH 3amadu. KoppekTtHocTs 3amaun Komw Juisi BOJTHOBOTO ypaBHEHMS.
CwmemanHas 3ajgada A MOMYOECKOHEYHOH cTpyHbl. HeoOXomumble W 1OCTAaTOYHBIE YCIOBUS
COMTaCOBaHMUS.

4. 3amaua Komn ans BonHoBoro ypaBHenus B R2, R3.

Oueprerudeckoe HepaBeHcTBO. [Ipuanmn roamens. [onnas dhopmymna Kupxroda. Meron crycka u
nonHast popmyna Ilyaccona. Ilonnas popmyna lanambepa. Koppexrnocts 3amaun Komu. [Tpunnmn
I'roiirenca.

5. 3apava Komu u1g ypaBHEHHS TEIIJIONPOBOAHOCTH B Rn.

[Mpuanmn makcumyma B Rn. [Mpunnun Jroamens. @ynaamentanbHoe penienue. [lomHas dhopmyna
Ilyaccona. KoppekrHocts 3agaun Komm.

6. CMmemmanHas 3aJiavda J1s1 BOJIHOBOT'O YPAaBHCHUH.

WHTerpan sHepruM M €AMHCTBEHHOCTh pemieHHus. Merony @ypee Ha OTpe3Ke; CYyIIECTBOBAHUSA
peleHusl.



7. CMer1aHHas 3a/1a4ua ypaBHEHHUs TEIJIONPOBOJHOCTH.

[MpuHIMT MakcuMyMma U OTpaHMUYEHHON OOJIACTH M €MHCTBEHHOCTH pemeHus. Meron ®@ypbe Ha
OTpE3KE U CYIIECTBOBAHUE PEIICHUS.

8. BHyTpeHHss 3anaqa Jlupuxie i ypaBHeHus Jlamnaca B kpyre.

[Mpunumn makcumymMma asst ypasaenus Jlamnaca. Meron ®@ypee; popmyna Ilyaccona mist kpyra.
Cemectp: 6 (Becennuii)

9. YpaBuenue konebanuii kpyroir memOpansl; meton Pypre; pynkuun beccens.

Omnpenenenne ¢yHkuuii beccenst B Buje CTENEHHOTO psiia M MX IHIHMHAPUYHOCTH. PeKyppeHTHbIC
cooTHoueHus. CBOWCTBa HyNeil U OPTOrOHANBHOCTh ¢ BecoM. CoOCTBeHHbIE (DYHKIMHU oreparopa
Jlarutaca B monsipHO# cucteMa kKoopauHar. Meronq Dypse MOCTpOCHUS (OPMAIBHOTO pEIICHHS
ypaBHEHUS KoyeOaHWii Kpyraod MeMOpaHbl, 3aKperiéHHON mo kparo. [IpencraBnenue QyHKIUN
Beccens B BUle KOMIUIEKCHOTO HHTETpajla M acMMNTOTHKA QyHKIMi beccens Ha 66CKOHEUHOCTH.

10. UnTErpanbHble ypaBHEHUS.

OKBUBAJICHTHOCTh MHTETPAJIbHOTO YPAaBHEHUS B BBIPOXKACHHBIM SIPOM anreOpanydeckoil cucteMe u
aJIrOpUTM TOCTPOEHUs pemeHnid. Tpu TeopeMbl dpearonpMa Ui MHTETPATBHOTO YpPaBHEHUS C
BBIPOKAECHHBIM s,IpOM. Pa3pemnMocTs HHTErpaabHOI0 YpaBHEHUS ¢ MajlbIM HEIPEPBIBHBIM SPOM U
pe30abBEHTa. DKBUBAJICHTHOCTh MHTETPAJbHOIO YPaBHEHHS C HEMPBIBHBIM SIIPOM HHTETPAIEHOMY
YPaBHEHHUIO B BBIPOXKIEHHBIM SIpOM U dYeTblpe TeopeMmbl Dpeironbma Al HHTErapiabHOIO
YpaBHEHMS C HENPEPBIBHBIM sipoM. Teopema Apuena- Ackonu. HanmMeHblee XapakTepruCTHUECKOE
yucno. Teopema ['mnb6epra-l1lIMuara 1yisi CHMMETPUYHBIX SIIEP.

11. 3agaga lItypma-JInyBusmis.

CymectBoBaHMe M eqUHCTBeHHOCTh (pyHkumu I'puna 3amaun lltypma-JIlnysumns. OGpatuMocTs u
MOJIOKUTENBHOCTE omnepatopa Llrtypma-JlnyBmns. Csenenue 3amaun  Lltypma-JlmyBumns  k
UHTETpabHBIM ~ ypaBHeHUsAM. KpaTrHocTh M CU€THOCTH COOCTBEHHBIX 3HA4YECHHUH omeparopa
Mrypma-JInyBwinss.  Teopema  CreknoBa.  [lomHora  coOcTBeHHBIX — (QYHKUMH — 3aaadd
[Irypma-JInyBriLIsL.

12. YpaBuenue Jlamnaca B R3.

Bropas ¢opmyna Ipuna. @DynHmameHTanbHOe pemieHue ypaBHeHus Jlammaca. OcHoBHas
uHTerpanpHas Gopmyna. Teopema o cpegHEM W CTPOTHI MPHHIUI MaKCUMyMa JUIsl TApMOHUYECKOM
(GyHKUIMH.

13. Kpaessle 3amaun u1s ypaBHenus Jlamtaca B R3.

Bropas ¢opmyna Ipuna. @DynaameHTanbHOe pemieHue ypaBHeHus: Jlamaca.  OcHoBHas
uHTerpanbHas popmyna. Teopema o cpeqHeM M CTPOrHM MPUHLIUI MAaKCUMyMa IS TapMOHUYECKOM
(GyHKIMY; €IMHCTBEHHOCTb pPELICHUs BHyTpeHHeH 3amaun Jlupuxie. EIXMHCTBEHHOCTH pelIeHus
BHemHe 3amaun  upuxsa. HeenMHCTBEHHOCTh pelICHUsS BHyTpeHHeW 3amaud Heiimana wu
HEOOXOIMMOE YCIIOBHE Pa3pelIMMOCTH. EJWHCTBEHHOCTHh pellleHWs BHENIHeW 3anaun Helimana.
Oynkuus ['puna BHyTpeHHer 3amaun  dupuxie nis oneparopa Jlammaca. OCHOBHOE MHTETpajbHOE
npencrasnenune. ®ynkius [puna u Gopmyna [Tyaccona ans mapa.

14. YpaBuenue Jlamaca B mapoBbIx o0iacTsax; Metoa Oyphe; mapoBbie QyHKITUH.



PaznoxeHnne B cTemeHHOW psAA  mpousBoaAmled QyHKOMM Uil moJMHOMOB  JlexxaHnpa.
OpToroHasbHOCTh M MOJHOTAa HpucoenAnHEHHBIX (yHkumili Jlexxanapa. CoOcTBeHHBIE (YHKIMH
ymioBord uactu omeparopa Jlammaca. OproroHanbHOCT M TMOJHOTa cdepuyecKkux QyHKUUH.
lapmonnuHOCTh mapoBbix (GyHKIUK. MHTEerpanbHas dopmyna s chepudecknx (QyHKIMH H HX
nosiHOTa. PopMmyna cinoxeHus g noauHoMoB Jlexxanapa. @opmyna Jlamnaca. Meton @ypee ans
uiapa.

15. Torennmansl oneparopa Jlamnaca.

CpoiicTBa 00BEMHOTO TMOTEHIMANA, TIOTEHIIMATA JIBOMHOTO CJIOS W TOTEHIMAjia MPOCTOrO CJOS.
Ceenenue kpaeBbix 3a1a4 Jupuxie u Hefimana kK MHTErpajJbHBIM YPaBHEHUSIM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYuebHas ayIuTopHsl, OCHAIEHHAS TOCKOH, MyJIbTUMEIHAIPOCKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. YpaBHenus matematuueckort ¢pusuku [Tekcr] : yueOHUK 17151 By30B : pek. M-Bom oOpazoBanus PO /
A. H.Tuxonos, A. A. Camapckuii ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 7-e uza. — M. : U3n-Bo
MI'Y ; Hayka, 2004 .— 798 c.

2. Jlekuuy 1o ypaBHEHHAM MareMarndeckoil Gpusuku [Teker] : yueb.mocodue:
pek.Yueb.-meron.cosetom MOTU / B.I1.Muxaiinos .— M : @usmariut, 2001 .— 206 c.

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

Bnaagumupos, B. C.

VYpaBuenust matemarudeckoit ¢pusukn [Tekcr] : yueOuuk amns By3oB / B. C. Bnagumupos, B. B.
Kapunos .— 2-e uzn., crepeorun. — M. : dusmariut, 2000, 2004, 2008 .— 400 c. - bubnuorp.: c.
399. - 3000 3k3. - [ISBN 5-9221-0310-5 (B mep.) .— IMomnsrit Teker (Joctym uz cetu MOTU /
VYnaneHHbIN ZOCTYI).

JomnonHutenbpHas auTeparypa

1. COopHUK 33124 IO ypaBHEHHUSIM MareMarndyeckoit Gusuku [Texer] / B. C. Bnagumupos [u np.] -
M.OU3MATIINT,2016

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/1604/?7t=492 — snexrponnas 6ubnuorexa dusrexa, paznen « YpaBHEHUs
MaTeMaTH4eCcKON QU3UKNY.

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

3. http://mathnet.ru — obmmepoccuiickuii MaTeMaTHIECKHiA TTOPTAJl.

4. http://www.edu.ru — penepanbbiii mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA MO €CTEeCTBEHHBIM HaykaMm Poccuiickoii akajJieMUuH Hayk.

6. http://www.i-exam.ru — enuHbId IopTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He tpebyrores.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



VYeneniHoe OCBOGHME Kypca ypaBHEHHH MaTeMaTHUecKod (QHU3MKU TpeOyeT HanmpssKEHHOM paloThI
ctynenta MOTU, nHaunHaromeiicss ¢ KOHCIIEKTUPOBaHUA: 1) MPUBOAUMBIX Ha JIEKIUAX OMPENEICHUN U
TEOPHUEM C JO0KA3aTeNbCTBAMH, 2) IPUBOAUMBIX U 00CYKJaeMbIX Ha CEMUHApax

pEIIeHUH TUITOBBIX 3a7ay.

[To mepe oOydeHust CTyIeHTy ciedyeT BBIyYUTh: 1) Bce ompexaeiceHus, GOPMYIUPOBKHA UMEHOBAHHBIX
TEOpEM C JI0Ka3aTeJIbCTBAMM; 2) aJTOPUTMBI MOMY4YeHUS U OOOCHOBAHUS PEILICHUH THUIIOBBIX 3aad,
pa3dupaeMbIX Ha CEMHHApax B 00sI3aTEIbHOM MOPSIKE; 3) CAMOCTOSTEIFHO PELINTh OCTAJIbHBIC 3a]Ja4uH
3alaHUN.

CTyIeHT UMeeT BO3MOXKHOCTb 00y4aTbcs (4aCTUYHO HJIM TOJHOTHIO) MYTEM HMCHOIB30BaHUS JTIOOBIX
HUCTOYHUKOB 3HAaHUU JUIsI YyCBOGHHUS: 1) NpemyCMOTPEHHBIX KypcOM ONpeAeiCHUH U TEOpeM C
JI0Ka3aTebCTBAMU BIUIOTH [0 0€30IIMOO0YHOTO BOCIPOM3BENEHMS; 2) MPEILyCMOTPEHHBIX KypCOM
TUTOBBIX 33Ja4 BILIOTH 10 O€30IMOYHOTI0 BOCIPOU3BEACHUS 1 000CHOBAaHUS PELICHUH.

Texyluil KOHTPOJIb 32 YCIIEBAEMOCTBIO CTYIEHTOB OCYIIECTBISETCS BO BPEMsI IPOBEPKH MUCBMEHHBIX
paboT 1 YCTHOM 3alIUTHI IPETYCMOTPEHHBIX 331aHUH.

Homn. nmureparypa:

1. Co6ones C.JI. YpaBHeHus MmareMarndeckoil pu3uku. — 5-e uzn. — M.: Hayka, 1992.

2. MacnennukoBa B.H. Jluddepennnanbabie ypaBHEHUS! B YaCTHBIX MPOM3BOJHBIX. — 5-¢ U3a. — M.:
Nzn-8o PY/IH, 1997

3. Ogneitauk O.A. Jleknuu 00 ypaBHEHHMAX C YaCTHBIMH NMPO3MBOAHBIMU. — 2-€¢ u3g. — M.: BUHOM.
Jlabopatopus 3nanmit, 2005.

4. Muxaitno B.II., T'ymun A.K. /lomonHutensHble IMaBbl Kypca «YpaBHEHHH MareMaTHUeCKOM
¢dmsukny. — M.: MUAH, 2007, Jleknuonusie kypcst HOLL. Beim. 7.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadespa BBICIICH MaTeMaTUKH

KYpC: 3

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (BeceHHMI) - DK3aMeH

Pa3paborunk: B.B. lllanbkoB, kaH[. (U3.-MarT. HAyK, AOIEHT, JIOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMYCCTBECHHBIC PACUYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIbBl TPUMEHHUMOCTH

MOJIYYCHHBIX pPC3YJIbTATOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus QUCIUILIMHEL « YPaBHEHHS MaTeMaTHIECKON (PU3NKI» 00yUYarONTHIICs TOJDKEH:

3HATh:
- BCE HCIIOJIb3YEMBIE OIIPEICIICHHS;
- (hOpMYIHPOBKH BCEX UMEHOBAHHBIX TEOPEM.
YMeThb:
- BOCIIPOU3BOJAUTH JI0Ka3bITEIbCTBA BCEX MMEHOBAHHBIX TEOPEM;
- pemars 1 000CHOBBIBATH BCE TUIIOBBIC 3a/1a4H.
BJIaJeTh:
- HCTIOJIB3YEMOM TEPMUHOJIOTUEH;
- HCHOJIb3YEMbIM MaTeMaTUYEeCKUM alapaToM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texkymuii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnbHO-pelTuHroBoi cuctembl (BPC) orenku
3HaHUW 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUH M KOHTPOJBHBIX pPabOT B COOTBETCTBUM 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 Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH MPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HalKucaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HAaHWE TIOHATHN M YTBEPKIEHHUM IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl IOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. JIuneitHOE ypaBHEHHE BTOPOTO MOPsAKa C MOCTOSHHBIMU KO3 dunuentamu. Knaccuduxanus.
2. IlpuBeneHne K KAHOHUYECKOMY BUY.
3. ¥paBHenus Jlamnaca, Ilyaccona, BOTHOBOE ypaBHEHHE, TEIUIONPOBOJHOCTH U APYTHE.

4. OOume pemenus. [IpeoOpa3zoBaHus, cOXpaHSOUIME BUA ypaBHEHHA. [IpHMHLMI CymnepHo3uLUU
pELIEHU.

5. TupaxupoBaHue penieHuil. ABTOMoAenbHbIe pemienus. [Ipumepsr.
6. JIuneitHoe ypaBHEHHE BTOPOTO MOPSIIKA C IEPEMEHHBIMH KOG GHUINEHTaM .

7. 3aMeHa HE3aBUCUMBIX [IEPEMEHHBIX U IPUBEICHUE K KAaHOHUYECKOMY BUJY YpPaBHEHUs C JIByMs
HE3aBUCUMBIMH [TEPEMEHHBIMU.

8. Kimaccudukanus B Touke U B 00gacTu. XapaKTepUCTHKH.

9. IlocranoBka 3a1a4 MareMarnueckor pusuku. Tunnunele 3agaun. KpaeBbie 1 HauaabHbBIE YCIOBHSL.
10. 3agaun: Komy; kpaeBbie; CMeMIaHHBIE.

11. MuoromepHsle onepatopsl casura. Cpoiictsa. [Ipumenenus.

12. 3apaua Komm u mnpeicraBneHne ee pemIeHWs Uil JIMHEHHOTO YypaBHEHHUS C YaCTHBIMHU
IIPOU3BOJHBIMY [1EPBOTO IOPSIIKA.

13. Pemrenne 3amaun Komwm (BONHOBOE YypaBHEHWE; YpaBHEHHE TEIUIONPOBOJHOCTH) ISt
KBa3MMHOTOUWICHHBIX BXOIHBIX JaHHBIX.

14. 3apada Ko i ypaBHeHus kosieOanuit ctpyHsl (n=1). ®opmyna Hanambepa.
15. 3apaun ans monyorpaHMYEHHON MPSIMOH.
16. 3apaua Komm a1t BomHOBOro ypaBHenus (n=3). @opmyna Kupxroda.

17. 3amaua Komm nyist ypaBHeHus konebanuii MmemOpanbl (n=2). ®opmyina Ilyaccona (Merox crmycka).
EnuncrBenHocts perenust 3agaun Komm.

18. JluneiiHoe rumnepOOIMYECKOe ypaBHEHHE C YAaCTHBIMHM IPOM3BOJHBIMH BBICOKOTO IOPSIAKA M C
IBYMsI HE3aBUCHUMBIMH TlepeMeHHbIMU. 3aada Ko u npencraBieHue ee peleHus. XapakTepUCTHKH.

19. JIuneitnas runepbonuyeckasl CHCTEMa YPaBHEHHUH C YaCTHBIMHU IMPOU3BOJHBIMU MEPBOTO TOPSAIKA U
C J[OByMs HE3aBUCHUMBIMH TIepeMEHHbIMH. 3amada Komm W mpeacraBieHHEe €€  pelieHus.
XapaKTEepUCTHUKHU.

20. CmermanHas 3a/1a4a JUIsd ypaBHEHHs KolIeOaHuil CTpyHBI Ha OTpe3Ke. EMMHCTBEHHOCTh pelieH s .
21. IlpuHuMI CyNEepno3uLUY PELICHUNH U METO]| pa3AeIeHUs IEPEMEHHBIX.

22. 3ajada c JaHHBIMU Ha XapakTtepucTuke (3amaqa ['ypca).

23. 3apmaua Ll typma--JInysunns Ha otpe3ke. @ynkuus ['puna oneparopa typma--JlnyBusis.

24. Ypasuenns Jlamnaca, [Tyaccona u ['enpmronbiia. [apMornyeckue GyHKIMN U UX CBOWCTBA.

25. lpunnun makcumyma. [Ipeobpazosanue Kenbpuna.

26. JlarutacuaH B MOJISIPHBIX, IIMIMHAPHUUECKUX U C(HepUIeCKUX KOOPANHATAX.

27. dynnameHranpHble penienus (n=1, n=2, n=2, n\geq4) u Aensra-QyHKIHUS.

28. OcHOBHBIE KpaeBbIe 3a/lauu (BHyTpEHHHE; BHENIHKE): 3a1ada J{upuxiie; 3agaya Helimana.

29. Teopems! enuHcTBeHHOCTH. DopMmynsl ['puna. @yukius [puna 3agaun Jupuxie.

30. IlpencraBnenme pemeHus 3afauu  upuxmne (B Kpyre © Mmape, B TMOJYIUIOCKOCTH U
MOJTYTIPOCTPAHCTBE) Yepe3 KpaeBble 3HAUCHHUS.

31. KondopmHubie 0oTOOpa)keHHST M WX HCHONBb30BAaHUE Uil peleHus 3agaun Jupuxine u s
noctpoeHus GpyHKImK [ puHa.

32. Meton pasiesieHus IEPEMEHHBIX U PellIEHUE KpaeBbIX 3a1ad B RMN2.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIsAETCS OOydaromieMycsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;



OllcHKa «OoTIMYHO (8)» BBICTABNIETCS OOYydYaIONMIEMyCs, €CJIM OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHATBIX pEIICHHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONbIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMsS Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISETCS 00YYaIOIIEMYCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, FPaMOTHO U 110
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OIMOKK B OTBETE U (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoIIO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLIEHKA «YIOBJIECTBOPHUTEIBHO (4)» BBICTABISETCS OOydYaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEIbHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHaIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIEAOBAaTEIbHOCTH B  U3JOXKEHWM MPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOMy4YeHHBIC 3HAHUS 10
00pa3ily B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4e€OHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYECHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIEeTBOPHUTENbHO (1)» BhICTaBisieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

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

JuddepeHmpoBaHHBIA 3a4€T MPOBOMUTCS MO HTOTaM TEKyIIed YCIIEeBAeMOCTH M CHadM 3aJlaHHi,
MPEeIyCMOTPEHHBIX IPOTPaMMO TUCIUIIMHEI, C y4eTOM HaOpaHHBIX 0ukoB 1o BPC.

Bpems npoBeneHus NMCbMEHHOIO SK3aMEHA COCTAaBIIAET UEThbIpe acCTPOHOMMYECKUX daca. Bo Bpems
MPOBEICHUSI MUCbMEHHOTO IK3aMeHa 00Yy4aroIIUecs] MOTYT MOJIb30BaTHCS TOJIIBKO PYUYKOH, KapaHAaIoM
u Oymaroii.



«COT'JTACOBAHO»
[TpopexTop no y4ebHoit paboTe 1 TOBY30BCKOM TOJTOTOBKE

A. A. BopoHoB
« » 2018

bajibHO-peiTUHIOBAs CHCTEMA OLIEHKH 3HAHUH CTYJACHTOB
10 TUCLUIUINHE «YpaBHEHUs MaTeMaTHYecKor GU3MKN», 3 Kypc, S ceMecTp,
mudepeHMpoBaHHbBIN 3a4eT, Kadeapa BhICIICH MaTeMaTHKA

Buner 3aganunii CymmMma GasioB
1. KonTponbHas pabota Ne 1 o 1-my 3aganuio
2. KontponbHas pabora Ne 2 o 2-My 3a1aHUIO
3. 3amanue Ne 1 (TeTpajp ¥ ee 3aluTa)
4. 3amanue Ne 2 (TeTpanp U € 3aIluTa)
5. IIpoBepka TeopeTnueckux 3HaHUH (He Oosee TpEX
JICKIIMOHHBIX KOHTPOJIHHBIX )
6. PaboTa Ha cemmHapax 0-3
UTOIr'O 0-30
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JuddepennrpoBanHbIii 3a4€T BBICTABIISETCS IO pe3yabTaTaM paboThl B CEMECTPE B
COOTBETCTBHUU CO CIEAYIOMIEN ITKATION

bamner BPC OneHkn
29-30
27-28
25-26
23-24
21-22
19-20
17-18
15-16
10-14
0-9
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OTJIMYHO

XOPpOLIO

YIOBJIETBOPUTEIBHO

RPN WA OIO|N|[00|©

HEYIOBJIETBOPUTEIBHO

Ecnu cymma GamioB 3a paboTy B ceMecTpe MeHbIIe 15, To B 3a4eTHYO HEJICI0 CTYACHTY MPEA0CTaBIACTCS
BO3MOKHOCTh TIOBBICHTH CBOIO OIIEHKY. ITOTOBast OIleHKa HE MOXET OBITh TIOBBINIIEHA OOJIee YeM Ha JiBa
Oaju1a Mo JIecITUOAIUILHOM IIIKAJIE.

CryzeHThl, UMEIOIINE HEYTOBIETBOPUTEIBHYIO OLIEHKY K Ha4ally 9K3aMEHALIMOHHON CECCHUH, JINKBUIANPYIOT
aKaJEeMHYECKYIO 3aJJ0JUKEHHOCTh B YCTAHOBJIEHHBIE JUUIsl 3TOr0 cpoku. [Ipu 3TOM nTOroBas OLeHKa CTyAeHTa
HE MOET OBITh MOBBILIEHA OoJiee YeM Ha JBa 06ajuia mo JecATHOATbHOM HIKae.

Pernament npunstus nomammux 3amanuii u nmpobeneHMs 3adeTa ompenenserca «[logoxkeHHEM o0
TEKyIIeM KOHTpOJE YCIEBAaeMOCTH M MPOMEXKYTOYHOM aTTecTalliM CTYAEHTOB Ha Kadeape BbICHICH
MaTEMaTHKN.

3aB. kadenpoii I'.E. UBanos




«COI''TACOBAHO»
[IpopekTop no yueOHOU paboTe U FKOHOMUYECKOMY Pa3BUTHIO
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Bapuanrt 1 18.05.16

1.(6) Pemuts 3aauy u yka3aTh HauOOJIBIIYIO 00JIACTh €IMHCTBEHHOCTH PEIICHUS

(xz _4)”xx =2ty + yzuyy +2xuy =0, *y>0;

2
”‘x=0:4y» Uy |x=0= 8y, y>1.

2.(5) Pemuth cMmemanHyto 3a1a4y AJ1s MOJIYIPSIMOM

Uy +uyy —2uy =0, x>0, t>0;
2
M\t=0=shX+arctgx, uy|4=0= chx — 5, x20;
1+x
ty|y= =chr +1, t>0.

3.(6) Haiitu dhopmasibHOE pEIICHUE CMEIIAHHON 3a/1a4H JJI1 OTPEe3Ka

9ut=4uxx—(70x+7r)e_4t, O<x<m/2, t>0;
U|;= =2x+cosx, 0<x<m/2;
ux‘x:0=2-e_4t, u‘x:ﬂ/2=ﬂ'-e—4t, t20.

4.(5) Pemmts 3amauy Ko
utt=3Au—3tze_2xsin(y—2z), x,y,z€R, t>0;
u‘t:():z%/l+(x—y+z)2 ) x,y,z€R;

2
ug|s=0 =12(x—y + Z)e—(x—y+z) +x2-2y? 4322, x,p,zeR.
5.(4) Pemuts kpaeByro 3amady st CHEPUIECKOTO CIOS

Au=12r, I<r<2;
(u—u,)|,=1=4+3sin0-sinp, ul,—p=11, 0<O<m, 0<p<2r.



6.(4) Haiitu xapakrepucTruueckre yuciia 1 cOOCTBEHHbIE (DYHKIMU siipa. PemuTs HHTErpagpHOe
ypaBHEHHUE Ui TeX A, KOT/ia pelleHHE CYIECTBYET

u(x) = ljf;?z(xsiny + sin3x)u(y)dy +sinx.

7.(4) Haitta popmanbHOE pelieHne CMEIaHnHOM 3a1auu ISl Kpyra

Uy = Au+sin ygt, O<r<l, 0<@<2r,t>0;
u‘t:():JO(/JOIr), ut‘t=0:09 O<r<l, 0<p<2r;

‘u‘r:0‘<oo, u|,—1=0, 0<p<2rm,t>0;

rae M| — NepBbIi HONOKUTENbHBIH HyIb GyHkimu beccemst Jy (r) .



Bapuant 2 18.05.16

1.(6) Pemuts 3aauy u yka3aTh HauOOJIBIIYIO 00JIACTh €IMHCTBEHHOCTH PEIICHUS

Uy = 2(2x +1)uyy, +4x(x +1)uyy, —2u, =0, x,y>0;
2

”‘x=0:y g ”x‘x:OZZya 0<y<lI.

2.(5) Pemuth cMmemanHyto 3a1a4y Ui MOTYIPAMON

2y — Uy — Uy =0, x>0, t>0;
: 1

u‘t:():smx+th2x, Ug|=0= COSX = ——>—, x20;

ch”2x
ux‘x:():cost+2, t>0.

3.(6) Haiitu dhopmasibHOE pEIICHHE CMEIIAHHON 3a/1a4H JJI1 OTPE3Ka

uttzﬁzuxx, O<x<m, t>0;
u‘t:():ﬂsian, ”t‘t:OZOa O<x<rm;
u‘x:():O, u‘x:ﬂ:ﬁsinm, t>0.

4.(5) Pemmts 3amauy Ko

1 ) :
ut=5Au+531nt-sm(x+2y)-chz, x,y,ze€R, t>0;

2
u‘t:():(z+yz3)e_x +2x’ x,y,z€eR.

5.(4) Pemwnts kpaeByro 3amady st CHEPUIECKOTO CIOS

Au=38/r, 1/2<r<1;

ulp1/2 =6, (4+u.)=1=10-17cos0, 0<O<z, 0<p<2z.




6.(4) Haiitu xapakrepucTruueckre yuciia ¥ cOOCTBEHHbIE (DYHKIMHU sjipa. PemnTe HHTErpanpHoe
ypaBHEHHUE Ui TeX A, KOT/ia pellieHHE CYIECTBYET

u(x) = ljil(xshy + sh2x)u(y)dy +ch2x

7.(4) Haiita popManbHOE pEIICeHHE CMEIIAaHHOM 3a1a4M ISl Kpyra

uy = Au—cos ugot, O<r<l, 0<p<2r,t>0;
M‘t:():(), ut‘tZOZJo(‘Ltozl”), O<r<l, 0<p<2r;

‘u‘r:0‘<oo, u‘,,zlzo, 0<p<2rm,t>0;

rae M) — BTOPOW IONOXKHTEIbHEI Hymb QyHKmu Beccemst Jy (r) .



Bapuant 3

18.05.16

1.(6) Pemuts 3amauy u yka3aTh HauOOJIBIIYIO 00JIACTh €IMHCTBEHHOCTH PEIICHUS

(x2 —l)uxx —2xyuxy +y2uyy +2xu, =0,

_ 2 s
”‘x:O—y 5 ux x=0—" y,

2.(5) Pemuth cMmemanHyto 3a1a4y Ui MOTYIPAMON

x,y>0;

y>1.

Uy +2uyy —3uy,. =0, x>0, t>0;
ub:0:x+dn, usl;—g=shx-3, x20;

ux‘xzozsht+—l+9t2 R

t>0.

3.(6) Haiitu dhopmasibHOE pPEIICHHE CMEIIAHHON 3a/1a4H JJI1 OTPE3Ka

3u; =uyy + (7 — le)e_3t,

ubzozzx+c052x,

“ﬂx=0:e_%» 1hﬂywr=e_%»
4.(5) Pemnts 3anauy Komm

g = 28456 1) cos(2x—z),

uly—g =23+ (x - )",

utbzo::I:z;%:;;f+(x2-+y2)z,

5.(4) Pemmnts kpaeByro 3amaqy st CHEPUIECKOTO CIOS

Au==6,

O<x<m, t>0;

0<x<rm;

t>0.

x,y,z€R, t>0;
x,y,zeR;

x,y,z€eR.

I<r<2;

(u—u,)|,=1=—1-6sin6-cosp, ul,—p=7, 0<0<z, 0<p<2r.



6.(4) Haiitu xapakrepucTiuueckue 4ucia u coOCTBEHHbIE QPYHKIMU siipa. Pemnth nuHTerpaibHoe
ypaBHEHHUE Ui TeX A, KOT/ia pellieHHE CYIECTBYET

u(x) = ljf;?z(xsin?)y — sinx)u(y)dy +sin3x.

7.(4) Haiita popManbHOE pellieHre CMEIIaHHOM 3a1a4u ISl Kpyra

Uy = Au —sin yyot, O<r<l, 05@<2m,t>0;
u‘tz():.]o(,uozr), ut‘t=0:09 O<r<l, 0<p<2r;

‘u‘r:0‘<oo, u‘,,zlzo, 0<p<2rm,t>0;

rae M) — BTOPOW MONOXKHTEIbHEI Hymb QyHKMu Beccemst Jy (r) .



Bapuanrt 4 18.05.16

1.(6) Pemuts 3aauy u yka3aTh HauOOJIBIIYIO 00JIACTh €IMHCTBEHHOCTH PEIICHUS

Uy —4(x+1)uxy +4x(x+2)uyy _2”y =0, x,y>0;
”‘x=0:5y» ”x‘x=0:4y» O<y<l.

2.(5) Pemuth cMmemanHyto 3a1a4y i MOTYIPAMON

Buy —2uyy —uyy =0, x>0, t>0;
u‘t:():cosx+3x, uslj—o=—sinx—1, x=0;

3 :
ux‘x:():—z—smt, t>0.

ch”t

3.(6) Haiitu dhopmasibHOE pEIICHHE CMEIIAHHON 3a/1a4uM JJIs OTpe3Ka

uttzezuxx, O<x<m/2, t>0;
u‘t:():O, ut‘t:():e-sini%x, 0<x<m/2;
u‘x:() =7 -coset, ux‘x:ﬂ/z =-2coset, t=>0.

4.(5) Pemmts 3amauy Ko

u; =2Au+17cost-sh(y—z)-cos2x, x,,z€R, t>0;

2
u‘t:():(xyz—yx3)e_z -4z, x,y,z€R.

5.(4) Pemwuts kpaeByro 3amaqy st CHEPUIECKOTO CIOS

Au=2/r", 1/2<r<l1,

ulp1p=7, (utu.)|z1=cosd, 0<0<z, 0<p<2rx.




6.(4) Haiitu xapakrepucTiuueckue 4ucia u coOCTBEHHbIE QPYHKIMU siipa. Pemnth nuHTerpaibHoe
ypaBHEHHUE Ui TeX A, KOT/ia pellieHHE CYIECTBYET

u(x) = lji/liz(xsh%/ — shx)u(y)dy + chx.

7.(4) Haiita popManbHOE pElIeHHe CMEIIAaHHOM 3a/1a4M ISl Kpyra

uy = Au+cos gt , O<r<l, 0<p<2r,t>0,
M‘t:():(), ut‘t:():Jo(‘Lt()ll”), O<r<l, 0<p<2r,
‘u‘r:0‘<oo, u‘,,zlzo, 0<p<27m,t>0,

rae M| — NepBbIi HONOKUTENbHBIH Hynb GyHKimu beccenst Jy (r) .



