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KA®EJIPA MaTeMATHKH U (PU3UKN

PacnpeneieHue 4acoB JUCHHUILIMHBI 10 ceMecTpaM / Kypcam

Cemectp
(<Kypc>.<Cemectp Ha 9(5.1)
Kypee>) Htoro
Henenn 10 2/6
Bun zanaruii v | PO | VI PIT

Jlexuu 20 |20 |20 |20
IIpakTuueckue 30 |30 |30 |30
Hroro ayn. 50 |50 (50 |50
KonraktHas padbora 50 [50 |50 |50
Cam. pabora 58 |58 |58 |58
Hroro 108 [ 108 | 108 | 108
OCHOBAHHUE

Y4eOHBIN TUTaH yTBEpKIIeH YIEHBIM coBeTOM By3a oT 03.03.2026, mpoTokon Ne 9.
[Iporpammy cocraBun(u): Hou., Axosenko W.B.

3aB. kadempoii: dupcona C. A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | popmupoBanme y oOywaronmxcs yHuBepcatbHbIX (YK-1), obmenpodeccnonanmsubix (OINK-8) m mpodeccrnoHanbHBIX
(ITKO-1) xomMmeTeHIMid UIsI TOCIEAYIOET0 MPUMEHEHHUs B y4eOHOW M MPAaKTUUECKOW IESITENbHOCTH B COOTBETCTBUHU C
OOIIMMU HETSIMH OCHOBHO# MpodeccnoHaTbHON 00pasoBaresibHol porpamMmbl (OTTOIT).

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMUA U CIIUITJINHBI

OIIK-8: CmocoOeH oCymEeCTBIATh MeAarornIecKyro AeITeNbHOCTh Ha OCHOBE CIIEIMATLHBIX HAyYHBIX 3HAHWIMA

OIIK- Braneer ocHOBaMH CrIeIMaIbHBIX HAYYHBIX 3HAHUH B cepe MpodhecCHOHATEHOM IeITeTbHOCTH

8.1

OIIK- OcyImecTBISET NeJarOTHIECKyI0 eI TEIbHOCTh Ha OCHOBE HCIIONB30BAHUS CICUATBHBIX HayYHBIX 3HAHUN U
8.2: MPaKTUYECKUX YMEHU B pohecCHOHANBHOMN NeATeTbHOCTH

ITKO-1: CrocobeH OCYIIECTBIATh MPOPECCHOHATBHYIO ICSTEIBHOCTD C UCIIOJIB30BaHUEM BO3MOKHOCTEH HU(PPOBOI
00pa3oBaTeIbHOM cpeibl 00pa30BaTeIbHON OPTaHNU3allid H OTKPBITOTO HH)OPMAITMOHHO-00pa30BaTeIbHOTO

MPOCTPAHCTBA
[IKO- Braneer cpencreamu UKT 1is ncmons30BaHUs U(PPOBBIX CEPBUCOB U Pa3pabOTKU 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX
1.1: pecypcoB
[TKO- OcyuiecTBiIseT IIIAHUPOBAHNE, OPTaHU3aINI0, KOHTPOJIb U KOPPEKTHPOBKY 00Pa30BaTesIbHOTO IpoLiecca C
1.2 HCTIONIB30BaHIEM IU(POBOH 00pa30BaTeFHOI Cpeabl 00pa3oBaTeIbHON OpraHU3aliy H OTKPEITOTO HH(POPMAIOHHO-
00pa3oBaTeNbHOTO MPOCTPAHCTBA
[IKO- Hcnionp3yeT pecypehl MeXIyHapOIHBIX U HAIMOHAIBHBIX IIAaT(OPM OTKPEITOrO 00pa3oBaHHs B IPOQECCHOHATBHON
1.3: JIeATEIbHOCTH YYUTEISI OCHOBHOTO OOIIETO U CPEHEro 00IIero oopa3soBaHus
YK-1: Cnoco0eH oCyLIeCTBIATh HOUCK, KpUTHUECKUI aHATN3 U CHHTE3 MH(POPMALNH, TPUMEHSITh CHCTEMHBIN MOAXO0 IS

pCUICHUS TOCTABJICHHBIX 3a1a4

VK-1.1:  JlemoHCTpHpyeT 3HaHHE 0COOCHHOCTEH CHCTEMHOTO U KPUTHIECKOTO MBIIIJICHUSI 1 TOTOBHOCTH K HEMY

VK-1.2: [Ipumenser normdeckue GOPMBI U MIPOIEAYPHI, CIOCOOCH K peIeKCHH MO TIOBOAY COOCTBEHHON M TyKOH
MBICIUTENIBHON AEATEIbHOCTH

VYK-1.3: Ananu3upyeT HCTOYHHK HH()OPMAINU C TOUKU 3PEHHS BPEMEHHBIX U IIPOCTPAHCTBEHHBIX YCIOBHN €T0 BOSHUKHOBEHHUS

VK-1.4: Ananmsupyer paHee CIOXHBIIHNECS B HayKe OICHKH HH(POPMAITIH

VYK-1.5: ComnocrasisieT pa3Hble HCTOYHUKA MH()OPMAIIUU C TIEITBIO BBISIBICHHS WX MPOTHBOPEUYHIA U MIOMCKA TOCTOBEPHBIX
CYKICHUHN

VYK-1.6: AprymenTtrpoBaHHO GopMUpyeT COOCTBEHHOE CYXKICHUE U OLIEHKY WHPOPMAINH, IPHHUMAET 000CHOBAaHHOE peIICHUE

VK-1.7:  Onpenenser NpakTUUECKUE MTOCIEACTBYS IPEUIOKEHHOTO PELIEHHUS 3aJa91

B pe3yabraTe 0CBOCHUS TUCHUILIAHBI 00y IAI0OLINTICS TOJKEH:

3HaTh:

OCHOBHBIC TIOJIOXKEHHUS, ©a30oBble HJEM W METOAbl TEOPUM YpaBHEHHMH MareMaTHM4ecKod (M3HKHM, CHCTEMY OCHOBHBIX
MaTeMaTHYeCKUX CTPYKTYp M aKCHOMAarHYecKWit MeTon (cooTHeceHo ¢ mHAmkaropamu YK-1.1, 1.2, 1.4, 1.5); OCHOBBI KyIbTypHI
MaTeMaTHYeCKOT0 MBIIIICHUS, JJOTHIECKOH U alTOPUTMHUYECKOI KyIbTYpHI, 3JIEMEHTHI OOMIEH CTPYKTYphl MaTeMaTrHYecKOTO 3HAHUS,
B3aUMOCBSI3b MEXIY pa3sIHYHBIMU MAaTeMaTHYeCKUMH IUCIMIUIMHAMU,0CHOBHBIE METOJbl MAaTeMaTHYeCKUX pacCyKIEHHH Ha
OCHOBE OOLIMX HAYYHOTO MCCIEJOBAHWS W OIbITA PELICHWS YYeOHBIX M HAyYHBIX HPOOJIEM, SI3bIK MAareMaTHKH (COOTHECEHO C
namukaropamun YK-1.1, 1.2, 1.4, 1.5); yHuUBepcatbHBIII XapakTep 3aKOHOB JIOTUKM MareéMaTHYeCKHX pacCyKACHHH, HX
OPUMEHIMOCTh B Pa3IMYHBIX OOJACTAX YEIOBEUECKOH HEATeNbHOCTH, POIb M MECTO MaréMaTWKd B CHCTEME HayK, 3Ha4eHHE
MareMaTHyeckol HayKW JUId pELICHMs 3aj]ad, BO3HHKAIONMX B TEOPUHM M IIPAKTUKE, OOLIEKYJIbTYpPHOE 3HAUYCHHE MaTeMaTHuKH
(cootHeceno ¢ mHmukaropamu YK-1.1, 1.2, 1.4, 1.5); mareMarnKy Kak yHHUBEPCATBHBIH S3BIK HAayKH, CPEICTBO MOJCIHPOBAHUS
ABJIEHUH M TIPOIECCOB, KPUTEPHUH KadeCcTBA MAaTeMaTHYECKUX WCCIICIOBAHUM, IPHHIMNIEI SKCHCPHUMCHTATHHON M SMIMPHIECKON
IPOBEPKH HAyYHBIX TEOPHUH; OCHOBHBIE IIOJNOKEHHS MCTOPUH Pa3BUTHA MAaTeMaTHKH, OSBOJIONMU MaTeMaTHdecKuxX Haed u
KOHIIENIMY COBPEMEHHON MareMarn4eckoi Hayku (cooTHeceHo ¢ mHaukaropamu YK-1.1, 1.2, 1.4, 1.5); OCHOBBI Hay4HBIX TEOPHH U
KOHIIETIIIN B 00NacTH BO3pAcT-HOM, TIEHArOTMYECKON W CONMANBHOH IICHXOJIOTHH, JIeKAllHX B OCHOBE II€AAarormuecKoit
nestenbHOCTH (cooTHeceHo ¢ wuHaukaropamu OIIK-8.1, 8.2); ocHOBBI NHpodecCHOHATBHON AEATEIFHOCTH C HCIOJNb30BaHUEM
BO3MOXKHOCTeH nubpoBoil  oOpasoBaTedbHOH  cpeAbl OOpa3oBaTeIbHOM  OpPraHM3alMd U OTKPBITOTO  MH(OPMALUOHHO-
00pa3oBaTeIbHOTO MPOCTPAHCTBA (COOTHECEHO ¢ MHIUKaropoM [TKO-1.3).




Ymern:

MPUMEHITH OCHOBHBIC TOJIOKEHUSI TEOPUHM YpaBHEHHH MareMarHmdeckod (usnku, 0a3oBble HIEHM W METOABl TEOPHU YPaBHEHUH B
YaCTHBIX MPOU3BOTHBIX, CHCTEMY OCHOBHBIX MaTeMaTHYECKUX CTPYKTYp M aKCHOMATHYECKHH MeTo[ (COOTHECCHO C HMHIUKATOpaMu
YK-1.2, 1.3, 1.4, 1.6, 1.7); nonp3oBarbCs KyJbTYpOH MaTEeMaTH4YE€CKOTO MBIILICHHUS, JIOTHYECKOW M ITOPUTMHUYECKON KYJIBTYpOH,
peaTn30BBIBaTh OCHOBHBIE METOJIbI MAaTEeMaTHYeCKUX PaCCYXIEHWH Ha OCHOBE OOIIMX HAYYHOTO WCCICIOBAaHHS W OIBITa PENICHUS
y4eOHBIX M HAy4HBIX IMPOOJEM, TMOJB30BAaThCS SI3BIKOM MAaT€MaruKd, KOPPEKTHO BBIP&KATb W apryMEHTHPOBAHHO OOOCHOBBIBATH
uMerolmuecss 3HaHusi (cootHeceHo ¢ wHaumkaropamu YK-1.2, 1.3, 1.4, 1.6, 1.7); ocylmecTBIsITh NMOUCK, KPUTHUYECKUN aHAIU3 H
CUHTE3 WH(OpMAIMY, NMPUMEHATh CHCTEMHBIH MOJXOJ JJIS PEIICHHS TOCTABICHHBIX 3a]a4;, MMOHWMAarh YHUBEPCATBHBIN XapakTep
3aKOHOB JIOTWUKA MareMaTHYeCKUX pPacCyKACHUH, MX MPUMEHUMOCTh B Pa3IHUYHBIX OOJIACTSAX UYEIOBEUECKOW AEATENHHOCTH, POIb U
MECTO MaTeMarukud B cHCTeMe Hayk (cooTHeceHo ¢ mHaukaropamu YK-1.2, 1.3, 1.4, 1.6, 1.7); ucnonb3oBarh MareMaTHKy Kak
YHHUBEPCATBHBIA SI3BIK HAayKH, CPEJCTBO MOJCIHMPOBAHUS SIBICHHH M TPOLECCOB, ITOJNB30BAThCS ITOCTPOCHUEM MAaTeMaTHYeCKUX
MOJIeNIeH JIIsl pelIeHus] TMPaKTUIecKuX Mpobiem (cooTHeceHo ¢ mHmukaropamu YK-1.2, 1.3, 1.4, 1.6, 1.7); npuMeHATh OCHOBHEIC
TIOJIOKEHUSI UCTOPUHU PA3BUTUSI MAaTEMaTHKH, OSBOJIONMM MAaTeMarH4ecKMX HICH W KOHLENIMSAMH COBPEMEHHOH MaTeMarndecKoit
Haykd (cooTHeceHO ¢ wmHaukaropamu YK-1.2, 1.3, 1.4, 1.6, 1.7); peanu3oBbiBaTh 00pa3oBaTeIbHbIC MPOrPaMMbI MO YYEOHBIM
nmpeaMeTaM B COOTBETCTBHM C TpPeOOBaHUSMH OOpa30BaTeNbHBIX CTAHIAPTOB, TPUMEHSATH CICHUATbHBIC HAydHbIC 3HAHUS JIJIS
peleHns MpaKTHIeCKUX 3a1ad B 0o0yiacTh OOy4YeHWs, pa3BUTHS W BOCIUTAHUS oOydarommxcs (cooTHeceHOo ¢ mHmukaropamu OITK-
8.1, 8.2); ocymwecTBIsATh MPOPECCHOHATIBHYIO AEATEILHOCTh C MCIOJIB30BaHUEM BO3MOXKHOCTEH LU(POBON 00pazoBaTeNbHON Cpelibl

00pa3oBaTeNbHON OpraHW3alMd W OTKPBITOrO HWH(OPMAIIOHHO-00Pa30BaTEIFHOTO IPOCTPAHCTBA (COOTHECEHO C WHAMKATOPOM
[TIKO-1.2).

Bnangern:

HaBBIKM Pa0OTHI C Pa3IMYHBIMH THUIIAMH YPaBHEHHWH B YacTHBIX IPOM3BOAHBIX M 3a4ad MareMaTH4ecKod (M3WKH (COOTHECEHO C
naaukaropamu YK-1.1, 1.2, 1.6); OCHOBHBIMH TIOJIOKEHHSIMU, 0a30BHIMH HJISSIMH M METOJIAMU TEOPUHM YPAaBHEHUH MaTeMarndecKoit
(u3UKY, CHCTEMOM OCHOBHBIX MaTe€MaTW4eCKHX CTPYKTYP M aKCHOMAaTHUECKUM METOJ0M; KyJbTYpoil MareMarnd4ecKoro MBIIICHHS,
JIOTUYECKOH U alrOpPUTMUYECKON KyIbTYpOH, CIOCOOHOCTBIO MOHMMATh OOIIYI0 CTPYKTYpy MareMaTH4ecKOro 3HaHHs, B3aUMOCBS3b
MEXTy PasTHIHBIMA

MaTeMaTHueCKUMH  JUCHUIDIMHAMY, PEATH30BBIBATH OCHOBHBIE METOABI MATEMATHYECKUX pAcCyKICHHH Ha OCHOBE 0O0mux
HAay4HOTO MCCIEIOBAaHUSI M OIBITa pEIICHHs YYEOHBIX M HaydHBIX HpOOJIEM, IOJIb30BAThCS SI3BIKOM MAaTeMaTuKH, KOPPEKTHO
BBIDDKaTh M apryMEHTHPOBAHHO OOOCHOBHIBATH HMCIOIIMECS 3HAHWS, HAaBBIKAMH TCOPETHKO-NPAKTHUECKOH  pedIiekcud,
MO3BOJISIFOIIAMHU  COOTHOCUTh TPOQECCHOHATIBHBIE JIEHCTBUS ¢ Hay4yHOW 0a3oil (cooTHeceHo ¢ wHamkaropamu OIIK-8.1, 8.2);
CIOCOOHOCTBIO MOHHMAaTh YHUBEPCATBHBIM XapaKTep 3aKOHOB JIOTUKM MAaTeMaTHYeCKUX pacCyXICHUH, HX NPUMEHUMOCTb B
PA3IMYHBIX O0JIACTSAX YEIOBEUECKOH JEATeIbHOCTH, POJIb M MECTO MareMaruky B CHCTEME HayK, 3HaUCHHE MAareMaTHYeCKON HayKH
JUIS PEUIeHHs 3a1ad, BO3HHKAIONIMX B TEOPHH M NPaKTHKE, OOMEKYyNbTYPHOE 3HAYCHHE MaTeMaTHKH (COOTHECEHO ¢ MHAMKaTopaMu
OIIK-8.1, 8.2); MareMaTHKO# Kak YHHBEPCATbHBIM SI3BIKOM HAyKH, CPEACTBOM MOJACNMPOBAHUS SIBICHHH M IIPOIECCOB, CIOCOOCH
MONB30BaTbCsl MOCTPOEHHEM MAaTeMaTH4ecKHX MOJeNed s pelleHus MpaKTU4ecKHX MpoOseM, MOHMMAaTh KPUTEPHM KadecTBa
MaTeMaTHYeCKUX HCCICAOBAHUN, TPHHIMITEI JKCICPUMEHTATPHON W SMIMPHYECKOW IIPOBEPKH HAyYHBIX TECOPHH; OCHOBHBIMHU
MOJIOKCHUSIMHA FICTOPHHU Pa3BUTHS MATEMATHKH, JBONIONMH MAaTeMaTHYECKUX HACH W KOHICMIMSIMHU COBPEMEHHON MaTreMaTHIecKoit
Hayku (cooTHeceHo ¢ muamkaropamu OIIK-8.1, 8.2); HaBbikaMu pabOTHI ¢ Pa3NUYHBIMU HHU(POBBHIMU OOpPa30BaTENbHBIMU CpPEAaMU

06pa30BaTeJ'ILHOﬁ Opranusallii MU OTKPBITOIO I/IH(l)OpMaI_II/IOHHO-06pa30BaTCJ'ILHOFO IpOCTpaHCTBa (COOTHGCCHO C HHOUKaTOpaMu
MIKO-1.1, 1.2, 1.3).

3. CTPYKTYPA U COAEPKAHUE JUCIHUITJIMHBI

Pa3nen 1. YpaBHeHuUs1 ¢ YACTHBIMH NMPOU3BOIHBIMU

Bupn 3ansitus / Cemectp /| KonmmuectBo

Ne HaumeHoBaHUe TeMbI, KPATKOE COAepPKAHHE
> KP aep pabotsl / popma ITA Kypc 4acoB

KoMmnerenuun

VK-1
OITK-8
TIKO-1
VK-1.1
VK-1.2
VK-1.3
VK-1.4
JIeKIIMOHHBIE 3aHATHS 9 2 VK-1.5

VK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2
TIKO-1.1
TIKO-1.2
TIKO-1.3

Tema 1.1 Ilomsatme Y ¢ dYacTHBIMH NPOU3BOJHBIMH, OTIHYHE OT
11 oObikHOBeHHOTO J{Y, 00macTh paccmoTpenus Y.

’ Tema 1.2 OcHOBHbIE MNpPU3HAKM KIACCU(UKALMU, THIIBl JIMHEHHBIX
ypaBHeHuii II-ro nopska ¢ YaCTHBIMU NIPOU3BOIHBIMH.

VK-1
OIIK-8
ITKO-1
1.2 | Tema 1.3 Perenne nuHeHHBIX ypaBHEHUH B YaCTHBIX IIPOU3BOJIHBIX. JlekunoHHbIE 3aHATHA 9 2 YK-1.1
VYK-1.2
VK-1.3
YK-1.4




YK-1.5

VK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2
ITIKO-1.1
IIKO-1.2
I1KO-1.3

1.3

Tema 1.1-1.3 OcHoBHbIe NpH3HAKH KiIacCU(MHUKAIMU, THIBI JIMHEHHBIX
ypaBHeHu#t Il-ro mopsiika C YacTHBIMH POU3BOJHBIMHU.
JIMHEIHBIX YPaBHEHUH B YaCTHBIX IIPOU3BOIHBIX.

Peuienue

IIpakTnaeckue
3aHATUS

VK-1
OIIK-8
IIKO-1
VK-1.1
YK-1.2
VYK-1.3
VK-1.4
VK-1.5
YK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
I1IKO-1.2
IT1KO-1.3

1.4

MuTerpupoBanue
nopsaKa

YpaBHEHHH B 4YacCTHBIX IPOU3BOJHBIX IEPBOIO

CaMocTosTenbHas
pabota

VK-1
OIIK-8
TIKO-1
VK-1.1
VK-1.2
VK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
IMKO-1.2
I1KO-1.3

YcBoeHune TeKyIero Marepuana.
IToaroroBka K MPakTHYECKUM 3aHSITHSIM.
BerinonHeHNe HHIVMBUAYATEHOTO 3a/laHHS.

CaMocTosTeapHas
pabota

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
IIKO-1.1
I1IKO-1.2

I1KO-1.3

Pazgen 2. O0mas 3axaua npuBejeHUsl ypaBHEHHH K KAHOHUYECKOMY BUAY

HaumeHoBaHMe TeMbI, KpaTKoe coaepkanue

Bup 3ansrust /

padotsl / popma ITA

Cemectp /
Kypc

KoauuecTBo
4acoB

KoMmnerenuuu

2.1

Tema 2.1 XapaktepucTudeckoe ypaBHEHHE. Teopema O CBS3M pPEIICHHH
XapaKTEepUCTUYECKOTO  ypaBHeHUs: M ucxogHoro. IlpuBeneHume K
KaHOHMYECKOMY BUJly YPAaBHEHHH rHIepOOIMYECKOrO THIIA.
Tema 2.2 IlpuBeneHue K  KAHOHHYECKOMY  BHIY
napaboIMYecKoro TUIa.

Tema 2.3 IlpuBenenme K
SIIMITHYECKOTO TUTIA.

ypaBHEHUI

KaHOHMYECKOMY  BHIY  ypaBHEHHIA

JIeKIMOHHBIE 3aHATHS

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
YK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
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Tema 2.1 IlpuBemeHue K KaHOHHYECKOMY BHAY  ypaBHEHHHA
THIEPOOIUYECKOTO THIIA.

[IpakTudeckue
3aHATUS

VK-1
OIIK-8




IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
VK-1.7
OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1IKO-1.2
I1KO-1.3

2.3

Tema 2.2 IlpuBemenume K

KaHOHHYECKOMY
napaboIMYecKoro TUIa.

BHOY ypaBHEHHH

[IpakTuaeckue
3aHATUS

VK-1
OIIK-8
ITKO-1
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
IKO-1.2
I1KO-1.3

24

Tema 2.3 IlpuBeseHue k
SIUTMITHYECKOTO TUIIA.

KaHOHUYECKOMY

BHAYy  ypaBHEHUH

IIpakTnaeckue
3aHATUS

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
YK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1KO-1.2
ITIKO-1.3

2.5

YcBoeHue TEKYLICTO Marepuaia.
TToaroroBka k TNIPaKTHUYICCKUM 3aHATUSIM.
BrinonHenue WHIAWBUOYAIBHOI'O 3a1aHUs.

CaMocTosTeabHas
pabota

YK-1
OIIK-8
[IKO-1
YK-1.1
VK-1.2
VK-1.3
VK-1.4
VK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1IKO-1.2

I1KO-1.3

Paznen 3. ®opmyaa lanamoéepa

HaumeHoBanue TE€MbI, KPAaTKO0€ COACPKaHUE

Bua 3ansaTus /
pa6otsl / popma IMA

Cemectp /
Kype

KoauvecTBo
4acoB

Kommnerenuun

3.1

Tema 3.1 Boanooe
KOJeOaHHUS CTPYHBL
YCIIOBHHA.

Tema 3.2 CpobGonuble koneGaHusit OeckOHEUHOW CTpyHbl. Meron
Hanamb6epa. Mccnenosanue 3akoHa KojneOaHust 6€CKOHEUHOH CTPYHBI.

ypaBHeHne. CBOOOAHBIE ¥ BBIHYXXJICHHBIC
PaznuuHble Cioydad HayalbHbIX M T'PAHUYHBIX

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2




IIKO-1.1
ITIKO-1.2
ITIKO-1.3
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Tema 3.1-3.2 CsoOoxmnble KojeOaHHs OECKOHEYHOH CTpyHBL. MeTon
[Janamb6epa.

[IpakTuueckue
3aHATHUS

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2
IKO-1.1
I1IKO-1.2
I1KO-1.3

33

Tema 3.2 CBoOoauble KoyebaHus
Janam6epa. Cityuaii c0XKHON QyHKIHH.

OeckoHeUHON CTpyHBL. MeTon

[IpaxTnueckue
3aHSATHA

VK-1
OIIK-8
IIKO-1
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
ITIKO-1.2
IIKO-1.3

3.4

CBobOoiHbIe KoJIeOaHus OeckoHeuHOit cTpyHbl. Meton Janambepa.

CamocTosTenbHast
pabora

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
VYK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
I1IKO-1.2
I1KO-1.3
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YcBoeHne TeKyIIero Marepuana.
IToaroroBka K MPaKTHYECKUM 3aHATHSIM.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
IIKO-1
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
IKO-1.2

I1KO-1.3

Paznea 4. BoitHoBoe ypaBHeHuUe

HaumeHoBanue TEMbI, KPaTKO0€ Co/IepKaHue

Bup 3ansust /

pa6otsl / popma ITA

Cemecrp /
Kypc

KoauvecTBo
4acoB

KomnereHunu

4.1

Tema 4.1 CBoOoxHble KoJeOaHHW CTPYHBI C 3aKPEIUICHHBIMH KOHILIAMH.
Toctpoenne pemenunit merogom ®dypre. 3amaya Illtypma — JlmyBmnis.
CoOcTBEeHHBIC 3HAYCHUS H COOCTBCHHBIC (DYHKITHH.

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
IIKO-1
YK-1.1
VK-1.2
VK-1.3
VK-1.4




YK-1.5

VK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2
ITIKO-1.1
IIKO-1.2
I1KO-1.3

42

KOJICOAHUH CTPYHBI.

Tema 4.2 Teopema O €IMHCTBEHHOCTH PEUICHHS 3amadd O KOJICOAHWUH
cTpyHbl.  JlOKa3aTenbCTBO ~ €JMHCTBEHHOCTHM  PELICHUS  3aga4d o

JIeKkIMOHHBIE 3aHATHS

VK-1
OIIK-8
IIKO-1
VK-1.1
YK-1.2
VYK-1.3
VK-1.4
VK-1.5
YK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
I1IKO-1.2
IT1KO-1.3

43

Tema 4.3 BolHyx/eHHbIe KOJI€0aHUs CTPYHBI, 3aKPEIIEHHONH Ha KOHILAX.
Ioctpoenue peurenuii Mmerogom @Dypbe. Pernenne 3amaum o xoneGaHuu
KOHEYHOMH CTPYHBI B CITy4yae HEOJHOPOIHBIX TPAHUYHBIX YCIOBUH.

.HGKI_H/IOHHBIC 3aHATHS

VK-1
OIIK-8
TIKO-1
VK-1.1
VK-1.2
VK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
IMKO-1.2
I1KO-1.3

4.4

Tema 4.1 CBoGoHbIe KOsIeOaHUT CTPYHBI C 3aKPEIIICHHBIMH KOHLIAMH.

IpakTHyeckue
3aHSATHA

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
IIKO-1.1
I1IKO-1.2
I1KO-1.3

4.5

Tema 4.3 BeiHykIeHHbIE KOIEOaHUs CTPYHBI 3aKPETICHHOI HA KOHI[AX.

IIpaxTuyeckue
3aHATUSA

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1IKO-1.2
I1KO-1.3

4.6

Tema 4.3 KonebaHue KOHEYHOH CTPYHBI B Clydae HEOJHOPOIHBIX
TPAaHUYHBIX YCIOBHH.

[IpakTudeckue
3aHATUS

YK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
VYK-1.3
VK-1.4
YK-1.5
YK-1.6




YK-1.7
OIIK-8.1
OIIK-8.2
I1IKO-1.1
I1IKO-1.2
I1KO-1.3

Pemenue 3anau kosneGaHust CTPYHbI PA3HBIX IPAHUYHBIX YCIOBHIA.

4.7 | YpaBHeHus konebanuil Ha riockoctu. KoneGaHus Mmiockoil MeMOpaHBI.

Kosebanus npssMOyronbHON 1 KPyTIIoi MeMOpaHsbI.

CamMocTosTenbHas
pabota

VK-1
OIIK-8
TIKO-1
YK-1.1
VK-1.2
VK-1.3
YK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
IIKO-1.2
I1KO-1.3

YcBoeHne TeKyIero Marepuana.

4.8 [IloaroroBka K MPaKTHYECKUM 3aHITHUSIM.

Brinonnenue WHAWBUAYAJIBHOI'O 3a{aHus.

CaMocTosTeapHas
padota

VK-1
OIIK-8
IIKO-1
VK-1.1
YK-1.2
VYK-1.3
VK-1.4
VK-1.5
YK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
I1IKO-1.2
I1KO-1.3

Pazgean S. IlapaGoanyeckne ypaBHeHHUsI

HaumeHoBanune TEMbI, KPaTKO€ Co/IepKaHue

Bupa 3ansitus /
pabotsl / popma ITA

Cemectp /
Kypc

KoanuecTBo
4acoB

KoMmnerenuuu

5.1

Tema 5.1 Pemenwe ypaBHEHUS TEIUIONPOBOAHOCTH Ui KOHEYHOI'O
CTEPKHS.

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
I1IKO-1.2
I1KO-1.3
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Tema 5.2 [Ipunuun MuHH — Makca. TeopeMbl e AMHCTBEHHOCTH.

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
ITKO-1
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
IKO-1.2
I1KO-1.3

5.3

Tema 5.1 VYpaBHEHHsS TEIJIONPOBOJHOCTH IJIi KOHEYHOTO CTEPIKHS.
OnHOpoAHAas 3a/1a4a TeIUIOPOBOAHOCTH.

IpakTHyeckue
3aHSATHA

YK-1
OIIK-8
IIKO-1

VK-1.1




YK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7
OIIK-8.1
OIIK-8.2
IIKO-1.1
IIKO-1.2
I1KO-1.3

5.4

HCOL[HOpOL[Ha}I 3a/1a4a TCHJIONPOBOAHOCTH.

Tema 5.1 VYpaBHeHHs TEIJIONPOBOJHOCTH Il KOHEYHOTO CTEPIKHS.

IIpaxTnueckue
3aHATHUSA

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1IKO-1.2
I1KO-1.3

5.5

Tema 5.1 VYpaBHeHHs TEIJIONPOBOJHOCTH Il KOHEYHOTO CTEPIKHS.

Paznuunble  ciyyad TIpaHUYHBIX  YCJIOBUH HEOZHOPOJHOH  3amaun
TETIONPOBOJHOCTH.

[IpakTuaeckue
3aHATUS

VK-1
OIIK-8
ITKO-1
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
IKO-1.2
I1KO-1.3

5.6

Tema 5.1 ypaBHCHI/IH TCIUIONPOBOAHOCTH [JIsI KOHEYHOI'O CTCPIKHS.
Paznuunbie ClIydyau.

IIpakTnueckue
3aHATUS

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
YK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1IKO-1.2
ITIKO-1.3

5.7

PelieHrie ypaBHEHHS TEIUIONPOBOJHOCTH JUIS KOHEYHOTO CTEPIKHSA C
OOKOBBIM TEILIOOOMEHOM.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
[IKO-1
YK-1.1
VK-1.2
VK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1IKO-1.2
I1KO-1.3

5.8

VcBOCHHE TEKYIIEro Marepuaia.
TToAroToBKa K MPaKTHYECKUM 3aHSATHSIM.
BsInosHEHIE HHAXBULYATHOTO 3a[aHHs.

CamocrosiTenbHas
pabota

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3




VK-1.4
VK-1.5
VK-1.6
YK-1.7
OIIK-8.1
OIIK-8.2
ITIKO-1.1
I1IKO-1.2
I1KO-1.3

Pa3znen 6. YPaBHeHI/Iﬂ IJUIMNITHYECCKOro TUIIAa

Buja 3ansarus / Cemectp /| KosmmyectBo
Ne HaumeHoBaHHe TeMbl, KPaTKoOe COAep:KaHUe KoMmnereHnuun
pa6otsl / popma IIA Kype 4acoB

VK-1
OIIK-8
TIKO-1
YK-1.1
VK-1.2
VK-1.3

YK-1.4

Tema 6.1 Pemenue ypaBHenus Jlamimaca B mpsiMoyroipHHKe. Pernenue
JIeKIMoHHBIE 3aHATHSI 9 1 VK-1.5
ypaBHeHus [lyaccoHa B IpSIMOYTOJIBHUKE. VK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2
[1IKO-1.1
[IKO-1.2
[IKO-1.3

VK-1

OIIK-8
TIKO-1
VK-1.1
VK-1.2
VK-1.3
Tema 6.2 3amaua upuxme mnst ypaBHeHus Jlammaca B kpyre. MHTerpan YK-14

JIeKIIMOHHBIE 3aHATHS 9 1 VK-1.5
ITyaccona.

VK-1.6
VK-1.7
OIIK-8.1
OIIK-8.2
TIKO-1.1
IIKO-1.2
TIKO-1.3

YK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3

TpakTHYECKHE VK14
Tewma 6.1 Pemenne ypasaenus Jlamtaca u [lyaccoHa B IpsIMOYTOJTBHUKE. 9 2 YK-1.5
3aHATUS

VK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2
IKO-1.1
IMKO-1.2
I1KO-1.3

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
VK-1.3

[IpaxTunyeckue YK-1.4
Tewma 6.2 Perenne ypasnenue Jlamaca B kpyre. 9 2 YK-1.5
3aHATHA

VK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2
IIKO-1.1
IKO-1.2
ITIKO-1.3

Pemienne ypaBHenue Jlammaca B kpyre. Ilepexon ot nekaproBoii |  CamocrositenbHas 9 2 YK-1




CHCTEMbI KOOPJMHAT K MOJIIPHOI.

pabota

OIIK-8
IIKO-1
VK-1.1
YK-1.2
VYK-1.3
VK-1.4
VYK-1.5
YK-1.6
VK-1.7
OIIK-8.1
OIIK-8.2
IIKO-1.1
I1IKO-1.2
ITIKO-1.3

6.6

3anaga [lupuxie st ypasHeHust Jlammnaca B kpyre. MaTerpan Ilyaccona.

CamocTosTenbHast
pabota

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

OIIK-8.1
OIIK-8.2
IKO-1.1
I1IKO-1.2
I1KO-1.3

6.7

Perennie 3amaun J{upuxiie B KONbLE, B KPYTOBOM CEKTOPE, B KOJNBLIEBOM
CEKTOpE M mIape.

CamocrosiTenbHas
pabota

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
ITIKO-1.2
ITIKO-1.3

6.8

YcBoenune TCKYILCTO Marepuaia.
HOHFOTOBKa K IPAKTUYECKUM 3aHATHAM.
BrinonHenue WHAWBUAYAJIBHOI'O 3a1aHUs.

CamocTosTenbHast
pabora

VK-1
OIIK-8
IIKO-1
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
VYK-1.7

OIIK-8.1
OIIK-8.2
I1IKO-1.1
I1IKO-1.2
I1KO-1.3

Pazges 7. IlosHble M 3aMKHYThIe CHCTeMBbI QyHKIMIA

HaumeHoBaHnmne TE€MbI, KPaTKo0e CoAep:KaHue

Bupa 3ansrust /
pa6otsl / popma ITA

Cemectp /
Kype

KonuyecTBo
4acoB

KoMmnerenuuu

7.1

OproroHanbHas cucteMa (yHKuui. 3aMKHyTas cuctemMa (QYHKIH.
Tonnast cucrema QyHKIUIA.

CamMocTosTenbHas
pabota

VK-1
OIIK-8
IIKO-1
VK-1.1
YK-1.2
YK-1.3
VK-1.4
VK-1.5
VYK-1.6
VYK-1.7

OIIK-8.1




OIIK-8.2
IIKO-1.1
[IKO-1.2
IKO-1.3
Pasnen 8. Kourpounb
Ne HaumMeHoBaHHe TeMbl, KPaTKoe Cofep:KaHue Bun sanstmust / Cemecrp /| Koamiecrso KomnereHunu
- ) KP ep pa6otsl / popma ITA Kype 4acoB "
VK-1
OIIK-8
TIKO-1
VK-1.1
VK-1.2
VK-1.3
VK-1.4
8.1 | IoaroToBka K MpOMEXYyTOUHOH aTTeCTal[lH 3auer 9 0 YK-1.5
VK-1.6
VK-1.7
OIIK-8.1
OIlIK-8.2
TIKO-1.1
[IKO-1.2
[IKO-1.3
4. POHJA ONEHOYHbLIX CPEJACTB
Crtpykrypa ©u cojepxanue (OHJa OIEHOYHBIX CpPEJCTB Il TPOBEICHHS TEKYIIETO KOHTPOJS H IMPOMEKYTOYHOH arTecTalluu
npeacTaBieHsl B [Ipunoxernu 1 kx pabouei mporpaMMe JUCIUIIIHHBL.
5. YAEBHO-METOJANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUME JUCLHUIIJINHbI
5.1. YueOHble, HAy4YHbIe M METOAMYECKHE U3TAHUS
ABTOpBHI, bubnmorexa /
3ariasue W3 narenscTBO, 1O
COCTaBUTENHU Kommnuaectso
1 Wmoxun, Anexcanap | YpaBHeHHs MareMaruueckoi Gpu3nKu: yued. Taranpor: U3a-Bo 20 3K3.
AJekceeBUY moco0ue A CTyJJeHTOB BBICII. y4e0. 3aBeAeHUH Taraupor. Toc. e/ UH-Ta,
2010
2 WnroxvH, Anekcannp | YpaBHEHHs MaTeMaTHUCCKON GHU3UKU: yueOHOe Pocros w/JI: UTIK PI'DY JlocTyn u3 JTIOKaTbHON
AnexceeBrd nocobue (PUHX), 2016 cetr TH umenn A IL.
Yexopa (punnana)
PI'DY (PUHX)
3 Wnbun A. M. VYpaBHeHHsT MaTeMaTHuecKol Gpu3uKu: yueOHoe Mocksa: ®usmariaur, 2009 | http://biblioclub.ru/index
nocobue .php?
page=book&id=69318
4 Kynpsimos C. H., OCHOBHbIE METOIBI PEIICHHUS] MPAKTHYESCKUX 3324 PoctoB-Ha-Jlony: FOxusiii | http://biblioclub.ru/index
Paguenxo T. H. B Kypce «YpaBHEHHS MaTeMaTH4eCcKon (QU3HKI»: dbenepanbHbIii .php?
y4eOHoe mocodue yauBepeutet, 2011 page=book&id=241103
5.1. YueOHble, HAYYHbIEe H METOANYECKHE U3TAHUS
ABTODHI, bubnnoreka /
3arasue W3 nparenscTBO, 1O
COCTaBUTEIN Komnuectso
1 Tpenorun B. A., VYpaBHEHHs B YaCTHBIX IIPOM3BOIHBIX: y4eOHOE Mocksa: ®usmariur, 2013 | http://biblioclub.ru/index
Henocexuna U. C. nocobue .php?
page=book&id=275574
2 Spocnasuesa, B. 5. Tumosoii pacuer o TeMe «YpaBHEHUS Jlunenx: Jlnnenkuit http://www.iprbookshop.
MareMaTu4eckoil GU3UKN» 10 HAMPaBICHUIO rOCYAapCTBEHHBIN ru/17691.html
010800 TEXHHYECKHIA
yHusepcuret, 95C ACB,
2012
3 bnunosa, U. B., [pocreiinue ypaBHEHNST MaTeMaTHYECKOM Cankr-IletepOypr: http://www.iprbookshop.
ITomog, U. 1O. (usuku: yueObHoe mocodue Vuusepcurer UTMO, ru/68056.html

2009




ABTODHI, Bubmmotexa /
3arnaBue WsparenscTBO, rox
COCTaBUTEIN Konnuectso
4 banauuna, JI. A, JloNONHUTENBHBIE TJIaBBl MATEMATHYECKOTO Cankr-IlerepOypr: Cankr- | http://www.iprbookshop.
Caannze, H. B., aHanu3a. YpaBHEHHS MaTEeMaTHUCCKON (PU3UKU: IMeTepOyprekumii ru/80746.html
TpeCKyHOB, A. .H., yqe6ﬂoe rocodue FOCY}IapCTBeHHBIﬁ
}IKyHI/IHa, I'.B. APXUTEKTYPHO-
CTPOUTENBHBIN
yuusepcuret, ObC ACB,
2017
5 [lepbakosa, 0. B., YpaBHEHUs MaTeMaTHIeCcKOi GU3NUKH: yueOHOe CaparoB: Hayunas xaura, http://www.iprbookshop.
Muxanskos, M. A. rnocobue 2019 ru/81065.html
6 TomyGera, H. 1., YpaBHEHUs] MaTeMaTHIECKOW (QU3UKH: yaeOHO- Camapa: Camapckuit http://www.iprbookshop.
CwmupHoBa, JI. H. METOIUYECKOE IT0COOHE rOCyIapCTBEHHBIN ru/105081.html
TEeXHUYECKUU
yausepcutet, ObC ACB,
2020

5.2. IIpodeccuonaibubie 6a3bl JAHHBIX M HHGOPMAIHOHHBIE CIIPABOYHBIE CUCTEMbI

eLibrary.ru - Hay4Has 3JIeKTPOHHAs OMOIHOTEKA
www.biblioclub.ru - YauBepcurerckas 6ubimorexa oHIalH

5.3. IlepeyeHb NPOrpaMMHOIo odecreyeHust

OpenOffice

5.4. YueOHO-MeTOAMYeCKHE MaTepHaJibl /1 00y4AIIMXCH ¢ OTPAHHYEHHBIMU BO3MOKHOCTSIMH 310POBbSI

[lpy HEOOXONMMOCTH TIO 3asiBJICHUIO OOYyYaroeTOCs C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH  3JI0pPOBBSI  y4eOHO-METOAMYECKHUE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, agaNTHPOBAHHBIX K OTPAHWYEHUSM 3J0pPOBbS M BoCHpHATHS WHpopMmarmu. [ns mmi c
HapyIIeHUsIMUA 3peHus: B (opMme aynuodaiina; B medaTHOH (opme yBemHUeHHBIM mpudToM. s TUI ¢ HapymIEHUSIMH CIyXa: B
(opMe 3NIEeKTPOHHOTO NOKYMEHTa; B TedarHod Qopme. [ns i ¢ HapymIeHHSIMH OIOpPHO-ABUIATENBHOrO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIeYaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME TUCHUIIJINHBI

ITomemienust ans Bcex BHIOB pabOT, MPEAyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMILJIEKTOBAaHBI HEOOXOAWMON CHEIHATU3UPOBAHHON
y4eOHON MeOeIbIO U TEXHHYECKIMH CPEeJICTBAMU O0YUIEHHMS:

- CTOJIBI, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOpP;

- 9KpaH / UHTepaKTHBHAS JOCKA.

7. METOAUWYECKHE YKA3AHUA JJIA OBYYAIOIIUXCA 110 OCBOEHHIO U CIIMITJINHBI

MCTOJII/I‘ICCKI/IC YKazaHus 10 OCBOCHUIO JUCHHUIIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60‘[€f/‘l nporpamMmme JUCHUIIIINHBI.




®OH/JI OHEHOYHbIX CPEJICTB

IIpunoxenne 1

1 Onucanue mokaszareJieil 1 KPUTEPHEB OLEHMBAHUSA KOMIIETEHIMA HA Pa3IHYHBIX
Tanax ux (popMUpPOBaAHUS, ONIUCAHHE IIKAJ OLlEeHUBAHUSA

1.1. [Tokazarenu u KpUTEPUU OLICHUBAHUSI KOMITETECHI[HI:

3VH, cocraBisromnme
KOMIIETEHIIUIO

IToxa3aTenn OIicCHUBAHUS

Kpurepuu onieHrBanust

Cpenctsa
OIIEHUBAHMS

YK-1: CriocobeH ocymiecTBIATh

ITOHCK, KpI/ITI/I‘IeCKI/II\/‘I aHaJIN3 U CH

HTe3 HH()OPMAITHH, IIPUMEHSATh CHCTEMHBIH MTOIXO0/T
JUTSL pEIICHNUS TIOCTABIICHHBIX 33134

3HaTh: OCHOBHBIE MOJIOXKEHHS,
0a30BbIe UIEU U METOABI TEO-
pUM ypaBHEHHI MaTeMaTHYe-
CKOW (M3HMKH, CUCTEMY OCHOB-
HBIX MaTEMAaTHYECKUX CTPYKTYP
M aKCHOMAaTHYECKUM METOJ; OC-
HOBBI KYJIBTYPbI MaTeMaTu4e-
CKOTI'O MBIIIJICHUA, JIOTUYECKOM
U QJITOPUTMHUYECKOU KYJIBTYPBI,
3JIEMEHTHI 00IIEH CTPYKTYpHI
MaTEeMaTHYECKOTO 3HaHMs, B3a-
HMOCBSA3b MEXy PA3TUYHBIMU
MaTeMaTHYECKUMH JUCLIUTLIN-
HaMH,0CHOBHBIE METO/IbI MaTe-
MaTHYECKHUX PAcCyXICHUH Ha
OCHOBE O0LIMX HAYYHOI'O HC-
CJIEJIOBAHUS U OIBITA PEIICHUS
y4eOHBIX ¥ HayYHBIX IIPOOIIeM,
SA3BIK MATEMATHUKH,; YHUBCP-
CaJIbHBIN XapaKTep 3aKOHOB JIO-
THUKU MaTEMAaTUYECKUX PACCYK-
JICHUH, UX IPUMEHUMOCTb B
Pa3IMYHBIX 00JIACTIX YesioBe-
YECKOU EATENbHOCTH, POJIb U
MECTO MaT€MaTUKH B CHCTEME
HayK, 3Ha4€HHE MaTeMaTu4e-
CKOH HayKH JUIsl pelIeHus 3a-
Jla4d, BOSHUKAIOIINUX B TEOPHUU U
MIPaKTHKE, OOIIEKYIbTYPHOE
3HAYCHUC MAaTCMAaTUKHU, MaTC-
MaTUKy KaK YHUBEPCaJIbHbIN
SI3BIK HAYKH, CPEICTBO MO/IEIIHU-
POBaHUS SBJICHUN U MIPOLIECCOB,
KPUTEPHH Ka4eCTBa MaTeMaTH-
YECKHX HCCIIE0OBaHUI, IPUH-
LUIBI SKCIEPUMEHTAIBHON U
SMIHPUYECKON IPOBEPKU
HaYy4YHBIX Teopnﬁ; OCHOBHBIC
IMOJIOKEHUSI HCTOPUU Pa3BUTHS
MaTe€MaTHUKH, DBOJIFOIIUH MaTC-
MAaTHYCCKHX I/I}Ieﬁ 1 KOHICIIITUHN
COBPEMEHHOW MaTeMaTH4eCKOM
HayKH.

PackpbIBacT OCHOBHBIE MTOHS-
THS ¥ OTIMCBIBAET METOJIBI
pelieHns ypaBHEHUH B 4acT-
HBIX NPOU3BOJAHBIX U 3a]ad,
COCTAaBJICHHBIX C IOMOLIbIO
YpaBHEHHUM, 3HAET
XapaKTepUCTUKHU YPAaBHEHUI B
YaCTHBIX IPOU3BOIHBIX, METO-
JIbl pEIICHUs 3aJa4 MaTeMaTH-
YECKOU (PH3UKH.
Beimonssiet 3ananus
KOHTPOJIBHBIX paboT, coaep-
JKalllie OCHOBHBIE TUIIOBBIE
3aJaHus AUCLHUILINHBL.

Ilonne1ii, pa3BEpHYTHII
OTBET Ha IIOCTaBJIEHHBIN
BOIIPOC; IPABUJIBHBIE NIPU-
MEHEHHE MOTy4YEeHHBIX
3HAHUH Ha IPAaKTHUKE; Ipa-
MOTHOE U JIOTHYECKHU
CTpoitHOE
U3JI0’KeHUE MaTepuala npu
OTBETE Ha BOIIPOC; Mpa-
BUJIHOE ONIpECIICHUE
OCHOBHBIX NOHSITHH; UC-
YEepIbIBAIOLIUE OTBETHI HA
YTOYHSIIOLIUE U JOTIOIHHU-
TEbHBIE BOPOCHI.
Komaectro (poreHT)
NPaBUJIBHO BHITIOTHEHHBIX
3a/laHu B KOHTPOJIbHBIX
paborax.

Omnpoc (KOJUTOKBH-
yYM) IO TEMaM JIUC-
LUIUTAHBL
KonrponbHas pabdo-
Ta Ne 1.
KonrponbHas pabdo-
Ta Ne 2.
KonrponbHas pabdo-
Ta Ne 3.
NuauBuayansHOE
JOMaIllHee 3a1aHue
0 BCEM TeMaM
JHCIUTUTHHBL.

YMeTb: NPUMEHSTh OCHOBHEIE
10JIO’KEHUS] TEOPUU YPaBHEHUI
MaTeMaTHIeckoi ¢puznkw, Oa-
30BbI€ UJIEU U METOABI TEOPHU
YpaBHEHMH B YaCTHBIX IPOM3-

OmnpenensieT BUJ U THIT ypaB-
HEHHH, HAXOIUT 00I1Iee 1
YaCTHOE PELIEHUS YPaBHEHUI
Y THUTOBBIX 3a/1a4 MaTeMaTH-
94eCKOH (PH3HKH, B TOM YHCIIE

ITonHoTa U MpaBMWIBHOCTH
pemeHus 3anad.

KonTtpomnsnas pabo-
Ta Ne 1.
KonTtponsnas pabo-
Ta Ne 2.
KonrponbHas pabdo-




3VH, cocrapnstomue Cpenctsa
[TokazaTenu oLeHUBaHUS Kpurepuu onennBanus
KOMIIETEHIIHIO OLICHMBAHMS
BOJIHBIX, CHCTEMY OCHOBHBIX | IO CJIOBECHOMY OIMCAHUIO 3a- Ta Ne 3.
MaTeMaTUYECKUX CTPYKTYp U JlauH. WunuBunyansHoe

AKCHOMAaTHYECKUH METO/I;
TIOJIB30BATECS KYIBTYPOH Ma-
TEMaTHIECKOTO MBIIUICHNUS, JI0-
THYECKOHN U allTOPUTMUYECKOI
KYJbTYpOH, pealn30BBIBATh OC-
HOBHBIC METOBI MaTeMaTHIC-
CKHX pacCyKJICHHUI Ha OCHOBE
OOIIMX HAYYHOTO MCCIIeIOBA-
HUSL ¥ OTIBITA PEIICHUs YIeOHBIX
Y Hay4HBIX IPOOJIEM, ONIB30-
BaThCS SI3BIKOM MAaTEMAaTHKH,
KOPPEKTHO BBIpa)KaTh U apry-
MEHTHPOBAaHHO 000CHOBBIBATh
HUMEIOIIHeCs 3HAHUS; OCY-
MIECTBIIATH TOUCK, KpUTHYE-
CKWH aHAJH3 U CHHTE3 MH(pOP-
MAIliH, IPUMEHSATh CHCTEMHBIH
TIOJIXOJT JJISl pEIICHHS TOCTaB-
JICHHBIX 3a/1a4; MIOHUMAaTh YHU-
BEpCaJIbHBII XapaKTep 3aKOHOB
JIOTUKH MAaTEMATHYCCKUX pac-
Cy)KI[eHHﬁ, UX MMPUMECHUMOCTH B
pa3IMYHBIX 00JIACTSIX YeIOoBe-
YECKOM JEATENbHOCTH, POJIb U
MECTO MaTEMaTHKH B CHCTEME
HayK; UCIOJIb30BaTh MaTEeMaTHU-
Ky KaK YHHUBEPCAIBHBIH SI3BIK
HAyKH, CPEICTBO MOJICIAPOBA-
HUS SBIICHUN U TIPOIECCOB,
MIOJI30BATECS IIOCTPOCHUEM
MaTeMaTU4eCKUX MoJeel 1ist
peLeHus MPaKTHYECKHUX MPO-
0JieM; TPUMEHATb OCHOBHBIE
MTOJIOKEHUSI HCTOPUU PAa3BUTHS
MaTe€MaTHUKH, SBOJIFOIIUH MaTC-
MAaTUYECKHUX UJIEW U KOHIIETIIIU-
SIMH COBPEMEHHOH MaTeMaTh-
YECKOM HayKH.

JIOMalllHee 3aaHue
110 BCEM TEMaM
IACIUITINHEL.

BJ'Ia,I[eTBZ HaBbIKaMH pa6OTBI C
Pa3JIMIHBIMU TUIIAMH YpaBHE-
HHM B YaCTHBIX MNPOU3BOAHBIX U
3a1a4 MaTeMaTHIECKOM (1)1/131/IKI/I

HaXOZ[I/IT peeHu pa3jindHbIX
OCHOBHBIX ypaBHeHI/Iﬁ H 3a1a4

Kypca.

HpaBI/IJ'ILHOCTL ornpeaeie-

HUS TUTIA YPABHCHUSA U 3a-

Javn, MEeToJa UX pCIICHUs,

a TAKKE MMPaBUJIIBHOCTD Ca-
MOT'0 pCIICHU.

KontponsHas pabo-
Ta Ne 1.
KonTtponsHas pabo-
Ta Ne 2.
KonTtponsHas pabo-
Ta Ne 3.
NunuBuayansHoe
JIOMallHee 3aJaHue
10 BCEM TeMaM
JCHUILIMHBIL.

OIIK-8: Cnocoben ocyr

3HAHUH

CCTBJIATH NEAATOTNYCCKYIO NEATCIIBHOCTh HA OCHOBE CIICHUAJIBHBIX HAYYHBIX

3HaTh: OCHOBBI HAYYHBIX TE€O-
pHii 1 KOHIIETIIUK B 00J1aCTH
BO3PACTHOM, NEJarOrH4ecKon u
COIIMAJIbHOU TICUXOJIOTHH, Jie-
JKaluX B OCHOBE I€/1aroruye-
CKOM JIeATeNIbHOCTH

JemoHcTpUpyeT onopy Ha
HayYHBIC 3HAHUS IPU aHAIIN3E
CUTYyaluii, MPOEKTUPOBAHUN
MEPOIIPUATUI U UHTEPIIPETA-
LUH pe3yIbTaTOB JUATHOCTH-
KH.

IlomHOTA, TOYHOCTH U aK-
TyaJIbHOCTb BOCIIPOU3BE-
JIEHUS] TEOPETUUECKUX T10-
JIO’)KEHUH, HOPMATHUBHBIX
TpeOOBaHUI N HAYYHBIX
OCHOB Npo(eCcCHOHATILHOM
JIESITEIbHOCTH B YCTHBIX
OTBETaX, NUCbMEHHBIX OT-

Ompoc (KOJTOKBH-
yYM) IO TeMaM JInC-
LUIUIAHBL.
KonTtponsnas pabo-
Ta Ne 1.
Konrponbhas pado-
Ta Ne 2.
KonrponbHas pabdo-




3VH, cocraBisiomnine

IToxa3arenu OLICHUBAHUA

Kpurepuu onennBanus

Cpeacrtsa

KOMIICTCHIIHIO OLICHUBAaHUS
yéTaX ¥ aHAJIMTUYECKUX Ta Ne 3.
Marepuanax. WunuBuayanbHOE

JIOMalllHee 3aaHue
110 BCEM TEMaM
IACIUITINHEL.

YMeTh: peann3oBbIBaTh 00pa-
30BaTeJIbHBIC IPOTPAMMEI 110
Y4eOHBIM IIpeIMEeTaM B COOT-
BETCTBHH C TPEOOBAHUSIMH 00-
pa3oBaTeIbHBIX CTAHAAPTOB,
NPUMEHSATH ClICIIHaIbHBIC
Hay4YHbIE 3HAHUS JUISL PEIICHUS
MPaKTHYECKUX 3a/1a4 B 00J1acTH
00y4eHUs, pa3BUTHUS M BOCIIH-
TaHMs 00YYaAIOIIUXCSL.

O00CHOBBIBAaET BEIOOP METO-

ZI0B, GOPM U CPEACTB pabOTHI

CCBUIKAMH Ha TEOPETHYCCKUE

HOJIOXKEHHS M SMIINPUYCCKUE
JaHHEIE.

OO0O0CHOBaHHOCTB, COOT-
BETCTBHE LIEISIM M HOpMa-
THBHBIM TpeOOBaHUAM, a
Takxke PPEKTUBHOCTD
IpUMEHECHUS TIpodeccro-
HaJbHBIX METOJIOB H IIPO-
Leyp MpY peIeHnH MpaK-
THYECKHX 3a71a4 B YCIIOBH-
AX peanbHOi 00pazoBa-
TEeNBHOM I COLMAIIBHO-
TICHXOJIOTHYECKOH CPeJIbL.

KonrponbHas pabdo-
Ta Ne 1.
KonTtponsnas pabo-
Ta Ne 2.
KonTtponsHas pabo-
Ta Ne 3.
MunuBuayaneHoE
JIOMalllHee 3aJaHue
10 BCEM TeMaM
JUCIUILIHHBL.

BnazneTs: OCHOBHBIMU IOJIOKE-
HUSIMH, 0a30BBIMU HJIESIMU U
METOJlaMU TEOPUU YPABHEHUH
MaTeMaTH4eCcKOi (PU3UKH, CH-
CTEMOH OCHOBHBIX MaTeMaTH-
YECKUX CTPYKTYpP U aKCHOMAaTH-
YECKUM METO/IOM; KyJIbTypOor
MaTeMaTHYECKOTO MBIIIJICHUS,
JIOTHYECKON ¥ aJITOpPUTMHUYe-
CKOM KyJBTYpO#, CIOCOOHO-
CTBIO TIOHUMATh OOLIYIO CTPYK-
Typy MaTeMaTHYECKOTO 3HAHUS,
B3aUMOCBS3b MEX]y pa3sind-
HBIMH
MaTeMaTHYeCKUMH TUCIIUILIH-
HaMH, PeaTn30BbIBATH OCHOB-
HBIC METO/IbI MaTEMaTHYECKUX
paccyXIIeHni Ha OCHOBE OOIINX
HayYHOTO MCCIIEIOBAHUS U
OTIBITa PEeUIeHUs! y4eOHBIX U
HayYYHBIX IPOOJIEM, TIOJIB30-
BaThCS A3BIKOM MAaTEeMAaTHKH,
KOPPEKTHO BBIPAXATh U apTy-
MEHTHPOBAaHHO 0OOCHOBBIBATH
HMEIOIIHeCs 3HaHUS, HaBBIKAMHU
TEOPETUKO-TIPAKTHYECKOH pe-
(hirexcuH, TO3BOJIAIOIINMHE CO-
OTHOCHTH TTPO(hecCHOHATIBHBIC
JIEHCTBUS ¢ HAYIHOH 0a30ii;
CHOCOOHOCTHIO TOHUMATh YHU-
BEpCaJIbHBIA XapaKTep 3aKOHOB
JIOTUKW MaTeMaTHYECKUX pac-
CYXJICHUH, UX IPUMEHUMOCTh B
Pa3IMYHBIX 001aCTAX YeTIOBe-
YECKOH J1eATENBHOCTH, POJIb U
MECTO MaTeMaTHKH B CHCTEME
HayK, 3HaUe€HHE MaTeMaTH4e-
CKOI HayKH JUIsl peLIeHUs 3a-
Jlad, BOHUKAIOMIUX B TEOPUH U
MPaKTHKE, O0IIEKYIbTypHOE
3HAa4YEeHUE MaTEeMaTUKU; MaTe-
MaTHKOH KaK YHUBEPCAJIbHBIM
SI3IKOM HAyKH, CPEACTBOM MO-
JIeNIUPOBaHMs IBICHUHN U IIPO-

IlocnenoBarenbHO CBA3BIBACT

NIPaKTUKY C TEOpUEH B JIHEB-

HUKaX, OTYETaxX U aHaJIUTHYC-
CKHUX 3aIlUCKaX.

ABTOMAaTU3UPOBAHHOCTb,
THOKOCTB M pe(hIeKCUB-
HOCTbH BBITIOJTHEHUS MPO-
(eccroHaNbHBIX ACHCTBHIA,
CBUJICTEIIECTBYIOIIHE O
c(OPMHUPOBAHHOCTH
YCTONYNBBIX HABBIKOB U
CHOCOOHOCTH afanTUupo-
BaTh UX K H3MCHSIOMINMCS
YCIIOBHUSIM 00pa30BaTeiib-
HOM IIPAKTUKHU.

KonrponbHas pabdo-
Ta Ne 1.
KonrponbHas pabdo-
Ta Ne 2.
KonTtponsHas pabo-
Ta Ne 3.
NuauBuayanbsHOE
JOMaIlTHee 3aJaHue
10 BCEM TEMaM
JUCUUILTHHBIL.




3VH, cocraBisiomnine
KOMIIETEHI[UIO

IToxa3arenu OLICHUBAHUA

Kpurepuu onennBanus

Cpeacrtsa
OIICHUBAHUS

LIECCOB, CIIOCOOEH MOJIb30BaTh-
csl IOCTPOEHUEM MaTeMaTHue-
CKHX MoJieNel ISl pelleHus
MpPaKTHIECKUX NpoOIIeM, TIOHHU-
MaTh KPUTEPHUHU KadecTBa MaTe-
MAaTHYECKHX HCCIIEIOBAaHHH,
MPUHIUIIBI 9KCTIEPUMEHTAIBHOM
Y SMIUPUYECKON IPOBEPKU
HaYYHBIX TEOPHIi; OCHOBHBIMHU
MOJIOKEHUSAMHU UCTOPUU Pa3BU-
THUSI MAaTEMaTHUKHU, BOJIFOLIUU
MaTeMaTU4eCKUuX UaeH U KoH-
LENIUAMU COBPEMEHHOI MaTe-
MaTHYECKON HAYKU.

[TKO-1: Cnoco6eH ocymecTBIsTh MPopeCcCHOHATIBHYIO AESTEIBHOCTh C UCTIOIb30BAHHEM BO3MOXKHOCTEH IM(PPOBOI
00pa3oBaTeNbHOM cpesibl 00pa3oBaTeIbHON OpPraHU3alMy U OTKPHITOI0 HHPOPMAIIMOHHO-00pa30BaTeILHOTO MPO-

CTPaHCTBA

3HaTh: OCHOBBI MPOeCcCHO-
HaJbHOU AESTEIbHOCTHU C UC-
MIOJIb30BaHUEM BO3MOKHOCTEH

Qg poBoit 00pa3oBaTEIBHON
cpenbl 00pa3oBaTeNbHO opra-
HHU3aLUH U OTKPBITOTO HHpOp-
MalOHHO-00pa30BaTEIEHOTO

MIPOCTPAHCTBA.

JemoHCcTpUpyeT onopy Ha
3HAHUSA COBPEMEHHBIX 00pa3o-
BaTEJIbHBIX CPEJ PU OpraHu-
3a1uy 00pa30BaTENBHOTO IIPO-

ecca.

IlonHOTA, TOUHOCTH U aK-
TYyaJIbHOCTh BOCIIPOU3BE-
JIEHUS] TEOPETUUECKUX MO~
JIO’)KEHUH, HOPMATHUBHBIX
TpeOOBaHUH U HAYIHBIX
OCHOB NPO(heCcCHOHATBFHON
JIEATENBHOCTH B YCTHBIX
OTBETaX, TUCHbMEHHBIX OT-
yéTax U aHATUTHIECKUX
Marepuaiax.

Ompoc (KOJIIOKBH-
yM) IO TeMaM JIucC-
LUITHHBL.
KonTtponsHas pabo-
Ta Ne 1.
KonTtpomsHas pabo-
Ta Ne 2.
KonTtponsHas pabo-
Ta Ne 3.
MunuBunyansHoE
JIOMalllHee 3aJaHue
0 BCEM TeMaM
JMCIUILIHHBIL.

YMeTh: 0CyIecTBIAThH npodec-
CHOHAJIBHYIO JAESTEeILHOCTD C
UCIIOJIb30BAHHEM BO3MOIKHO-

cTei UQpoBoii 00pa3oBaTeNb-
HOW Cpebl 00pa30BaTEIbHOM

OpTaHM3aIMH ¥ OTKPHITOTO MH-

(hopMmarmoHHO-
00pa3oBaTeNIbLHOTO POCTPaH-
CTBA.

OmpenensieT BO3MOXHOCTH
HCTONIb30BaHUs IU(POBOH 00-
pasoBaTenbHOM cpelbl 00pa3o-
BaTeJIbHOW OpPraHU3allui U OT-

KPBITOTO HH()OPMAIMOHHO-
00pa30BaTeILHOTO MPOCTPAH-

CTBa B ITPOIIECCE O0YUCHHUSI.

IlonHOTa M MPaBUIIBHOCTH
peleHus 3aay.

KonrponbHas pabdo-
Ta Ne 1.
KonrponbHas pabdo-
Ta Ne 2.
KonTtponsHas pabo-
Ta Ne 3.
WNupuBuayanbHOE
JIOMallHee 3aJjaHue
10 BCEM TeMaM
JCHUILIMHBIL.

Bnanets: HaBbIKaMu pabOTHI ¢

pa3UuHBIMK 1IU(YPOBBIMH 00-

pa3oBaTeNbHBIMU CpefamMu 00-

pa3oBaTeNbHON OPraHU3aluU U

OTKPBITOr0 HH(YOPMALIMOHHO-

00pa3oBaTeNTFHOTO MPOCTPAH-
CTBa.

Haxoaut petieHus pa3inaHbIX
o0pa3oBaTeNbHbIX 3aa4.

[MpaBuabHOCTH OMIpeiese-

HUS TUIIA YPaBHEHUS U 3a-

Jlauu, METOJIa UX PEILIeHHUS,

a TaKk)Ke NMPaBUIBLHOCTH Ca-
MOTO PEILIeHHUS.

KonTtponsHas pabo-
Ta Ne 1.
KonrponbHas pabdo-
Ta Ne 2.
KonrponbHas pado-
Ta Ne 3.
NunuBuayansHoe
JOMalllHee 3aaHue
0 BCEM TeMaM
JMCLUIUIMHBL.

2.2 llIkanbl OeHUBAHMS:
[IpomexyTrounas aTtectanus ocyuiectisgercsa B 100-0amuibHOM 1mIKae:
— 51-100 GamtoB (3a4TEHO)
— 0-50 6anoB (He 3auTEeHO)




2 Tumosble KOHTPOJIbHBIC 3aJaHUA WM HHbIC MaTepHUaJIbl, HGOﬁXO]II/IMLIe AJIs1

OLlEHKHU 3HAHM, YMEHHUiIi, HABBIKOB M (MJIM) ONbITA JAeATEJIbHOCTH, XaPAKTEPU3YIOIIMX
Tanbl (GOPMUPOBAHNS KOMIIETEHIIMI B Npolecce 0CBOCHUsI 00Pa30BaTe/IbHOI MPOrPpaMMbl

©OoN Ok wDdE

10.
11.
12.
13.
14.
15.
16.

BOHpOCLI K 3a49€Ty

Knaccudukanus ypaBHEeHUN ¢ YaCTHBIMU IPOU3BOIHBIMHU.

[TpuBeneHre K KAHOHUYECKOMY BHJIY YPaBHEHHUI TUNIEPOOTINYECKOTO TUTIA.
[IpuBenenre kK KAHOHUYECKOMY BH1Y YPaBHEHUH 3ILTUNITUYECKOTO THUIIA.

[TpuBeneHne K KAHOHMYECKOMY BHJly YPaBHEHU 11apaboIMueCcKOro THIIA.

CBoOoHbIe KOJIeOaHuss OeckoHeUHOM cTpyHBI (MeTox Jlanambepa).

CBoOoHbIC KOJIEOaHUsT KOHEUHOM CTPYHBI 3aKpEIUICHHOW Ha KoHIax. Metoa dypebe.
BrinyxaeHHble KoJie0aHsI KOHEYHOU CTPYHBI 3aKPEIJICHHON Ha KOHIIAX.

Teopema 0 eIMHCTBEHHOCTH PEIICHHUS 33a/1a4M O KOJICOAaHUH CTPYHBI KOHEYHOU JJIMHBI.
Pemenue 3aaun o Kosie6aHUsI KOHEYHOM CTPYHBI B CIy4ae HEOAHOPOIHBIX TPAHUYHBIX
YCIOBUH.

Pemienne ypaBHeHUs TEIJIONPOBOAHOCTH VISl KOHEYHOTO CTEPIKHA.

[IpuHIIMIT MUHYM — MaKca.

Pemenue ypaBuenus Jlannaca B npsIMOYTrOJIbHHKE.

Pewmenune ypaBuenus Ilyaccona B mpsMOyroJbHUKE.

Pewenue 3amaun Jupuxie s kpyra.

WNurerpan Ilyaccona.

[TonHbIe ¥ 3aMKHYTBIE CUCTEMBI () YHKITUH.

3aueTHoe 3aiaHue (OUIeT) BKIIOYAET 2 TEOPETUUYECKUX BoIpoca ((OpMUPYIOTCS U3 MPENCTaB-

JICHHBIX BOIMPOCOB K 3a4eTy) U 2 MpaKTHYeCKUX 3aaanus (POpMUPYIOTCS M3 MEpedHs 3aJaHui,

NPE/ICTaBICHHBIX B pazjeine «[IpakTuKo-OpueHTUPOBAHHBIC 3aaHUS).

MaxkcuManbHOe KOMU4ecTBO OamnoB 3a 3aueTHoe 3amanue — 100 (50 GammoB MakcHMManbHO 3a
TEeOpeTUYecKre BOMpochl, 50 0amIoB MaKCHUMalbHO 3a pEIIeHHWE MPAKTHUYECKUX 3aJaHuil).

Kpurepun onenuBanus:

KpI/ITepI/II/I OLICHUBAHUA TCOPETHICCKOI'O BOIIPOCA banner

W3noxxeHHbI MaTepraln GakTUYECKH BEPEH, HAIMYKE MTYOOKHX UCUEPIBIBAIOIINX
3HAHMI; TPaBUIIbHBIE, YBEPEHHBIE IEHCTBUS 110 IPUMEHEHMIO ITOJTYUYECHHBIX 3Ha-
HUW Ha IIPaKTHUKE, TPAaMOTHOE U JIOTUYECKH CTPOMHOE U3JIOKEHUE MaTepHaIa IPU
OTBETE

21-25

Hammune TBEPABIX U JOCTATOYHO IMOJIHBIX 3HaHI/II\/JI, IMPpaBUJIbHBIC )leﬁCTBHﬂ Io
IMPUMCHCHUTIO 3HaHUM Ha IMMPAKTHUKE, YCTKOC U3JIOKCHUC MaTCpHraJia, JOIIYCKAOTCA
OTACJIBHBIC JIOTHYCCKHUEC U CTUJIMCTUYCCKUEC IMOTPEITHOCTH, HCYBECPCHHOCTb U HE-
TOYHOCTH OTBCTOB HA NOIOJHUTCIBHBIC 1 HABOASAIINEC BOIIPOCHI

17-20

HenomnHelif 0OTBET Ha BONPOCHI; 3aTPYIHSAETCS OTBETUTH Ha JIONIOJHUTENIbHBIE BO-
IIPOCHI

1-16

OTBeT HE CBsA3aH C BOIIpOCaMH, HAJITNIHNEC FPY6LIX OIIMOOK B OTBETC, HCIIOHUMAaHHUEC

CYIIHOCTHU H3JIaracMoro BOIIpoca, HCYMCHUC TPUMCHAThL 3HAHUA HA MIPAKTUKEC, HC- 0

YBEPECHHOCTb 1 HCTOYHOCTH OTBETOB HA JOIIOJHUTCIBHBIC 1 HABOAAIINE BOIIPOCHI

Maxcumanvrolil 6ann 3a omeem Ha MmeopemuyecKull 60NPoc 25




Kputepuu onieHnBanus NpakTUKO-OPUEHTUPOBAHHOTO 3aJJaHUs banbl

HpaKTI/IKO-OpI/IeHTI/IpOBaHHI:IC 3aaHus BBIIIOJIHCHBI B ITIOJTHOM OGBGMG, B IpCa-
CTaBJICHHOM PCUHICHUHA 000CHOBAHHO IIOJIYYCHBI IPpaBUJIBHBIC OTBETHI, IIPOBCACH
AHaJIN3, JaHa rpaMOTHAas UHTCPIIPETAlMA MMOJYYCHHBIX PE3YyJIbTAaTOB, CACIAHbI BbI-
BOJbI, JOIIYCKAIOTCs BHIYMCINTCIIbHBIC OIINOKH Ha (bl/IHaJ'ILHOM OTaIc pCCHUA

40-50

[TpakTHKO-OPHEHTUPOBAHHBIE 33TAHUS BBHITIOJIHEHBI B TIOJTHOM 00beMe, HO TIPH
aHaJIM3€ U UHTEPIIPETALMU MTOJIyYEHHBIX PE3yIbTaTOB JOIYIIEHbl HE3HAUNTEIb- 29-39
HBIC OIMUOKH, BEIBOJIBI — IOCTATOYHO OOOCHOBAHBI, HO HETIOJIHBI

[TpakTHKO-OpUEHTHPOBAHHBIE 33aJJaHNS BBINOJIHEHBI HE B IOJHOM 00beMe, IIPH
aHaJM3€e ¥ UHTEPIPETAIMY OJYYSHHBIX Pe3yJbTaToOB JOMYIIEHbI OIIUOKH, BBIBO- 1-28
JIbl — HEMOJIHBIE WU OTCYTCTBYIOT

[IpakTUKO-OpUEHTUPOBAHHBIC 3a/1aHUS BHITIOJHEHBI MIOJTHOCTHIO HEBEPHO WIIU OT-
CYTCTBYET pellIeHHe

0

MaxcumanvHolii 6ann 3a pewieHue 08yX NPAKMUYECKUX 3a0aAHULL 50

HTorosas oueHka GopMHPYETCs U3 CyMMbI HAOpaHHBIX 0aJIJIOB 32 BHIITOJHEHHUE 3a4E€THO-
ro 3a/1aHuA (2 TEOPETUUECKUX BOIPOCOB U 2 MPAKTHYECKHUX 3aJaHNUi) U COOTBETCTBYET ILIKaJIE:

— 0-50 6anoB (He 3a4TCHO)

— 51-100 6amoB (3a4TEHO)

HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIe 3aJaHus

Bonpocsl k onpocy (KOJIIOKBHYMY)

1. Knaccugukaius ypaBHeHUH ¢ YaCTHBIMU POU3BOAHBIMHU:
— OIpeeNieHNe YpaBHEHUS B YACTHBIX MPOU3BOIAHBIX, IPUBECTH PUMEPHI,
— OIlpeJieNIeHue pellieHUs] YPaBHEHUS B YaCTHBIX MPOU3BOIHBIX,
— KJaccu(uKalus ypaBHEHUH B YaCTHBIX MPOU3BOAHBIX 10 Pa3HbIM MIPU3HAKAM, IPUBECTU
IIPUMEPHI Ha KaX/IbIii BUJL.
2. OcHOBHas TeopeMa TeOpUHU YPaBHEHU B YACTHBIX MPOU3BOAHBIX. XapaKTepUCTUUECKOE
ypaBHEHHE ypaBHEHUS B YACTHBIX TPOU3BO/IHBIX.
3. IlpuBeneHune Kk KAHOHUYECKOMY BUJy YPAaBHEHHI THIIEPOOIUIECKOTO THTIA (C TIOCTOSTHHBIMHU
Y TIepEMEHHBIMU KO3 (DULIUEHTaMH).
4. TlpuBeneHne K KAHOHUYECKOMY BUAY YPaBHEHUH SJUITMIITHUECKOTO THIA (C TIOCTOSTHHBIMU U
NepeMeHHbIMH KO3 pULIeHTaMn).
5. IlpuBeneHue k KAHOHUYECKOMY BUJY YpaBHEHUI MapaboIMyecKoro Tuma (¢ MOCTOSIHHBIMU U
NEepPEeMEHHBIMH KO PUIMEHTaAMH).
6. CBoboanble konebaHus 6eckoHeuHOM cTpyHbI (MeToa [lamambepa):
— BbIBOJ (hopmyibl Jlanambepa,
— XapaKTEepUCTHKA HauyaJlbHBIX YCIOBUN ypaBHEHUS KoyeOaHUsI OECKOHEYHON CTPYHBI.
7. CBobOopaHble KoJIeOaHHs] KOHEYHOW CTPYHBI 3aKpEIJICHHON Ha KOHLIAX:
— XapakTepUCTHKa (OIMcaHue) MOCTAaBICHHOM 3a/1aun,
— XapaKkTepUCTHKA HAa4aJIbHbIX U TPAHUYHBIX YCIOBH,
— Meron Dyphre (onucaHue).
8. BrIHyXJIeHHbIE KOJIeOaHUsI KOHEUHOM CTPYHBI 3aKPETJICHHOM Ha KOHIAX:
— XapakTepHUCTHKa (OMHMCAaHKE) MOCTABICHHOM 3a1a4H,
— XapaKTepHUCTUKA HAYAJIBHBIX U TPAHUYHBIX YCIOBHIA,




10.

11.

12.
13.
14.
15.
16.

— wmerog @ypee (onucanue).

Teopema 0 €eIMHCTBEHHOCTH PEIICHUS 3a/1a4M O KOJIEOAaHUH CTPYHBI KOHEYHOU JJIMHBI.
Pemmenue 3aaun o KosiebaHusi KOHEYHOU CTPYHBI B ClIydae HEOAHOPOIHBIX TPAHUUHBIX
YCJIOBHUM:

— XapaKTepUCTHKa (ONUCcaHKe) MOCTaBICHHON 3a/1auH,

— XapaKTepUCTHKA HaYaJbHbIX U TPAHUYHBIX YCIOBUH,

— meton Pypre (onucaHue).

Pemenue ypaBHeHHS TEIIONPOBOAHOCTH JUIsl KOHEYHOT'O CTEPKHS:

— XapaKTepUCTHKa (ONucaHKe) MOCTaBICHHON 3a/1auH,

— XapakTEepUCTUKA HAYAJbHBIX U TPAHUYHBIX YCIOBHH,

— Merox Pypbe (onucaHue).

[IpuHIIMIT MUHM — MaKca.

Pemenne ypaBuenus Jlamnaca B mpssMOYTOJIbHUKE.

Pewmenne ypaBuenus Ilyaccona B npssMOYTroOJbHUKE.

Pewenue 3amaun Jupuxie s kpyra.

WNurerpan Ilyaccona.

Kpurtepuu onennBanns. MakcumMaaIbHOE KOJUYECTBO OAJUIOB 1O BCceM TeMaMm — 16:

KpI/ITepI/II/I OLICHMBAaHM:A BBIIIOJIHCHUA OTBCTA Ha OTI[CJ'IBHHﬁ BOITPOC banner

OO0yyaromuiicst OTBETHII IPABUIIBHO 1

OOyyaronuiicst He OTBETHII IPABUIBLHO 0

MaxcumanvHolti Oann 3a omeem Ha 00UH B0NPOC 1

KomnrgecTBo 6amioB 1mo ompocy Mo TeMaM Kypca pacipeersieTcs CAeayonuM 00pa3oM.
Tembl «YpaBHEHUS ¢ YaCTHBIMH POU3BOAHBIMI) U «O011as 3a7ja4a MpUBEJACHUS YPaBHEHHUN K

KaHOHMYECKOMY BHUIY» (110 Bompocam 1 - 5):

— 0-3 6amnoB (He 3a4TEHO),

— 4-5 6annoB (3a4TEHO).

Tema «BosHOBOe ypaBHeHue» (1o Borpocam 6 — 10, 12):

— 0-4 6amnoB (He 3a4TEHO),

— 5-6 6amioB (3a4TEHO).

Tema «Ilapabonmueckue ypaBaeHus» (110 Borpocam 11, 13 - 16):
— 0-3 6amoB (He 3a4TEHO),

— 4-5 6annoB (3a4TEHO).

KonTpoJubnas padora Ne 1
Bapmuant 0 (Tunosoi)

HpI/IBeCTI/I K KaHOHUYCCKOMY BUY:
24u,, +10u, +u  +8u, +2u, =0
[IpruBecTH K KAHOHUYECKOMY BHTY:

Uy — 25iN XUy, —COS? XUy, —COSXUy =0

Xy Yy
HpI/IBCCTI/I K KaHOHUYCCKOMY BUY:

e Uy +26"Vu,, +e*uy, —xu=0

y

Haiitu ob1iee pemnienre ypaBHEHUS .
12u,, +8u,,—7u,, +60u +70u, =0




5. Haiitu oOmiee perenne ypaBHEHUS:

yzuxx +2XyUyy + X2 Uy =0

Kpurepun oneHuBaHMs KOHTPOJILHOM padoThl Ne 1.
MakcumanbHOE KOJMYECTBO 0aJIIOB 3a OT/IEIbHBIN BapyHaHT KOHTPOIbHOU paboTsl Ne 1 (5 3ana-
uuit) — 10.

JLJ1st Kask0ro 3a1aHms .

Kpurepuii onieHuBaHus basnsl

3agaHue BHIIIOJHEHO B TIOJIHOM 00bEMe, JIOITYCKAIOTCS BBIYMCIUTEIbHBIC OMINOKH 5
Ha (pMHATBHOM 3Tare penieHus

3aaHue BBIITOJIHEHO C OIINOOYHBIMH TPOMEKYTOUHBIMU BBIBOJAAMU U pacueTaMu
(HempaBUIILHO OIpEeIiCH TUIl YPABHEHUS H/UITH IPUMEHEH HECOOTBETCTBYIOIIUI 1
QITOPUTM; BBIUYUCIUTENbHBIC IPOMEXYTOUHbIC OIIMOKHU, IPUBOJAIINE K HEIIPa-
BUJIbHBIM BBIBOJIaM)

3a,I[aHI/Ie BBITTOJIHCHO ITOJIHOCTHIO HCBCPHO MJIM OTCYTCTBYCT PCHICHUC 0

Maxcumanvuviti 6ain 3a 00HO 3a0aHue 2

KonTtpouabnas pa6ora Ne 2
Bapuaur 0 (TunoBoii)

1. Haiitu pemenue 3anaun:

o’u , ou
— =4— (—o0< X<+, t>0),
ot?  ox? ( )
) ou 3
u_ =x* —| = 5
=0 Otl, 1+x
2. HaiiTu pemienue 3a1a4uu:
o’u o
—=9— (0<x<16, t>0),
ot> ox? ( )
o =0, Y —o, (t>0),
= 6X x=16
ul,_ :sinsﬂ—x, o —3sin 2%, (0<x<16).
t=0 32" ot 32
3. Haiitu pemenue 3amaun:
2 2
a—g:a—l;+sin3x , O<x<m, t>0
ot OX

8—U(O,t) =0, u(rt)=5.
OX

X ou
u(x,0)=5--, —(x,0=0.
(x,0) 3 at( )

Kpurtepun oneHnBaHus KOHTPOJIbHOI padoThl Ne 2.
MakcuMalibHOE KOJIMYECTBO OaJIOB 32 OT/IENBbHBII BapuaHT KOHTpoJIbHOH paboTel Ne 2 (3 3ana-
Hust) — 9.




JU1s1 3amaHui.

Kputepuii onieHnBanus

basel 3a 3amanue

1 2 3
3a/iaHue BBIOJIHEHO B TIOJTHOM 00BEME, TOMMYCKAIOTCS BHIYHCIUTEIBHBIE 9 3 3-4
omMOKU Ha GUHATBLHOM 3Tare PEricHUs
3aiaHue BBIMOJIHEHO C OIIMOOYHBIMH TPOMEKYTOYHBIMU BBIBOJAMH H
pacyeTaMu (HENPaBWIBHO ONPECIICH TUTI 3a/1a4H W/WJIN TIPUMEHEH Heco- 1 1.2 1.2
OTBETCTBYIOIUIUI aJITOPUTM; BBIYUCIUTEIbHBIE TIPOMEKYTOUHBIC OITUOKH,
NPUBOJISIINE K HENPABUIBHBIM BBIBOJIAM)
3a/iaHue BBIOJHEHO MOJHOCTHI0 HEBEPHO WM OTCYTCTBYET PEIICHUE 0 0 0
MaxcumanvHolii 6ann 3a 00HO 3a0anue 2 3 4

KonTtpouabnas pa6ora Ne 3
Bapuanr 0 (TunoBoii)

1. Haiitu pemenue 3anaun:

2
8_u:98_1211 O<x<zm, t>0
ot OX
8—u(O,t):O, u(z,t)=0.
OX
u(x,0)=0.
2. HaiiTu pemienue 3a1a4uu:
2
a—uza—l;JrsinSX, O<x<m, t>0
ot ox
Mo,ty=0, u(r,t)=0.
OX
u(x,0)=0.
3. Haiitu pemenue 3amaun:
ou o

___2+e’2tcos§ (0O<x<z, t>0),
ot ox 2
ul, ,=10, u|_ =15, (t>0),

ul_,=0(0<x<x).

4. Pemmuth 337auy 00 OCTHIBAHUU OJHOPOJHOIO CTEP)KHS, €CJIM HadajbHas TeMIleparypa Jiu-
HeliHo m3MensieTcst ot T1 npu x = 0 1o T2 mpu x = |, mpeamnosaras Ha ero MOBEPXHOCTH TeTl-
J000MEH ¢ OKpyXkarouieil cpenoil remneparypsl To, IpH CIETYIOMNUX IPAHUYHBIX YCIOBUSIX
x = 0: mojuepKUBaeTCs MOCTOsHHAs Temiieparypa T1, x = |: momaepxkuBaercst MOCTOSIHHAS

teMrieparypa Taz.

5. Haiitu pemenue u(x; y) ypaBHeHus Ilyaccona Au = 4xy(x2 + y2) B KOJIBIIE

1< X2 + y2 < 4, y1oBIETBOPSIONIEE KPAEBBIM YCIOBHSM:
ul . =2% Ulo, 2 ,=2%.

X +y2=1

Kpurtepun oneHnBaHus KOHTPOJIbHOI padoTsl Ne 3.

MaxkcumanbHOe KOJTMYECTBO OAJUIOB 32 OT/AEIbHBIN BapHaHT KOHTPOJIbHOM paboTsl Ne 3 (5 3ana-

Huit) — 15.




JU1s1 3amaHui.

. banne! 3a 3aganue
Kputepuii onieHnBanus

1 2,3,4 5

3aaHue BBIOJIHEHO B TIOJTHOM 00BEME, TOMMYCKAIOTCS BRIYHCIUTEIb-

2 3 3-4
Hble OUIMOKH Ha (PUHAIBHOM JTale penieHus

3aI[aHI/Ie BBIIIOJIHEHO C OIIMOOYHBIMHU MMPOMCIKYTOYHBIMH BBIBOJAMU U
pacueTamMu (HeraBI/IJ'II)HO OIIPEACIICH TUII 3aJla4r /U IIPUMCHCH
HGCOOTBCTCTByIOH_[I/Iﬁ AJITOPUTM,; BBIYUCIIUTCIIBHBIC IPOMCIKYTOUYHBIC
OH_II/I6KI/I, IMPUBOAAINMNE K HEITPABUJIbHBIM BBIBO,I[aM)

3a/laHue BBIOJHEHO MOJHOCTHI0 HEBEPHO WIIH OTCYTCTBYET PEIICHUE 0 0

o

Maxcumanvuviti 6ain 3a 00HO 3a0aHue 2 3 4

NuauBuayanbHoe qoMallHee 3ajaHue (MHAUBUAYAJIbHAsA padoTa)

Bapwuanr 1.
1. TlpuBecTu K KAHOHUYECKOMY BUIY:

a. 2e%u, —2e U, +u, —2e *u, =0,

6. Xu, +4xu, +(4x—x*)u, —u, —2u, =0.

2 2 2

OU 50U 30U, 6N oMo,
XX oxay oyt ox oy

2. Haiitu obmiee pemenue: 2

3. Pemmuts KpaeByto 3a1auy:

2 2
gtlzjzgnge‘tcosx (0O<x<z, t>0)
X
iu =0 (lu =0
aX x=0 , aX X=r ’
Uli_o=3, Q =0.
0t -

4. Pemuth 33724y 00 OCTBIBAHUU OJTHOPOJHOTO CTEPXKHS, €CITH HaualbHasi TeMIIepaTypa MmocTo-
SIHHA U PaBHa |, OpeIoaras Ha ero IMOBEPXHOCTH TEMIIOOOMEH ¢ OKPY/KAIOIIEH cpeoii

TEMIICPATypPhbl TO, Ipu CJICAYIOMUX I'PaHUYHBIX YCIOBUAX X = 0: MNOAACPIKUBACTCA IMTOCTOAH-
Has TCMIICpaTypa T1,x= I: KOHCI TCIIJIOU30JIUPOBAH.

T
5. Haiitu rapMornueckyto Gynkmuio B kpyropom cektope 0 < r <2, 0 < ¢ < —, ynosnerso-

ul(/):O:u' :7[:0’

4
PAIOILYIO KPAEBBIM YCIIOBUSM: 3

ul|,_,=4sin9¢ —sin 3p.

Bapmuanr 2.
1. TlpuBecTH K KAHOHHUYECKOMY BH]LY:

a. XUy —2XyU,, + YU, +(2y —x)u, =0,

6. U, —2sin xu,, —cos’ xu,, —cosxu, =0.



o . Y.
. Haiitu o6miee pemenue: 37 _109Y g 57” _10 4 20N -
xoy oyt ox oy

Pemute kpaeByto 3agauy:

2 2
;J:lejJre‘Ztsian (0O<x<z,t>0)
X
ul,_, =0, u,_ =0,
x=0 X=7m

. ou
Uli_p=SinX, —

t=0
Pemutsb 3a1auy 00 OCTHIBAHUU OJJHOPOJIHOTO CTEPIKHSI, €CIIM HayallbHas TeMIepaTypa mocTo-
SHHA ¥ paBHa |, IperoJaras OTCYTCTBUE TEILI00OMeHa Ha GOKOBOMW MMOBEPXHOCTH, ITPH
CIIIYIOIIMX TPAHUYHBIX YCIOBHSX X = 0: KOHEI[ TeIION30JMpOBaH, x = |: momepxuBaetcs
MOCTOsIHHAs TemrepaTypa T2.

Haiitu penrenune u( go) ypasrenns Ilyaccona AU = 2r?sin 2¢ B xonbue 1 <r <3, yno-
BJIETBOPSIOIIEE KPAaCBbIM yCIOBUsAM: U | r=1= 4sin 3¢, u | r—3= 2C0s Q.

Bapuanr 3.
[IpuBecTH K KAHOHUYECKOMY BUJTY:

a. <4y2+1),|xx+4yuxy+uyy+2ux =0,
0. (4xy2 - X)JXX +8yx°U,, +4x°U,, + (4x2 +l—4y2)JX =
ou o _du ou ou

. Haiitu oG1ee pemenue: g + -5 —66-—+55—=0-
ox*  oxoy oyl oX oy

PeH_II/ITb KpaeBon sanatly:
o%u 0%

Forwall ‘cosx (0O<x<z,t>0)
U‘ 70201 aiu :O'
. OXlx—r
Ul,o=0, Al _gin X,
ot o 2

Pemuts 3a1auy 00 OCTBIBAHUN OJTHOPOIHOTO CTEPIKHS, €CIIM HayaJIbHas TeMIepaTypa JIMHEN-
1o u3mensiercst ot 1, pu =0 no T, mpu X = |, npennonaras orcyrcTBue TemmoobMeHa Ha

OOKOBOI MTOBEPXHOCTH, MPH CIICAYIONIMX TPAHUYHBIX YCIOBUAX X = (: KOHEII TETUIOM30IUPO-
BaH, x = |: KOHeI[ TeII0N30IUPOBaH.

T
Haiitu rapmonnueckyro GpyHkiuio B kpyrosom cektope 0 <r<1, 0 <o < E , YAOBJIETBO-

ul,o=ul ,=0,

PSAIOILYIO KPaeBbIM YCIOBHSAM: 6

U|,_,=2sin6¢p —3sin12¢.

=4



Bapuanr 4.
[IprBeCTH K KAHOHMYECKOMY BHIY:
. XPU,, +2XU,, +(x2 +l)Jyy —u, =0,
6. (1—e2x’2y o+ 2y Uy, +e U, =0.
2 2
. HaiiTu ob1iee penienue: 67;‘+6 ou 56 L21 2 5o _g.
o? Coxay oyt ox oy

Pemutsb kpaeByto 3agauy:

2 2
a—g_a—ere tcos (0<x<7z,t>0)
ot OX 2
aiu :0, u‘ -~ :O,
X|y_o x=r
3X ou
Uli_g=COS—, —| =
2 ot

Pemmuth 3aaa4y O Harp€BaH OJHOPOJHOI0 METAJNIMYCCKOTO CTCPIKHA ITOCTOSHHBIM J3JICK-

TPUYICCKHUM TOKOM, €CJIM Ha4YaJIbHAA TCMIICpATypa JIMHENHO U3MEHSETCS OT Tl npu = O a0

T, opu X = |, npennonaras Ha ero MOBEPXHOCTH TEMIIOOOMEH C OKPYKAIOIIEH CpeIoi TeM-

nepatypsl To, IpU CIEAYIOMUX TPAHUYHBIX YCIOBUSIX X = 0: MOAIEP>KUBACTCS TOCTOSTHHAS
temmepatypa T, x = |: mognepxuBaetcs nocrosiaaas remmeparypa To.

Haiitu penrenune u( go) ypasenns Ilyaccona AU = 2r2 —2C€0S 2¢ B xombue 2<r <3,
YIOBJIETBOPAIOIIEE KPAEBBIM yCIoBUsAM: U | r—2=CO0SQ®, U | r—3= 2sin Q.

Bapmuanr S.
[TpuBecTH K KAHOHMUYECKOMY BHJLY:

& Uy —4xyu, +4x7y%u,, + (4x2 —By)Jy =
3 2 a2 H 2 H 2 H
6. COS® YU, — 2C0SXCOS” YU, —COSYSinZ Xu,,, +(sin xcos? y +sin y cos? x—sin ylu, =

. Haiitu oOmmee pemenue: 38 Y. 20 ou 25@_10@_50@ 0
ox? ox oy oy? ox

Pemuth kpaeByto 3agauy:

o°u_du

— =—+e'sinx (0O<x<z,t>0)
a? ox

ul,_, =0, ul,__=0,

Ul_o=5In3X, o =5sin 2X.

t=0
Pewmnts 3a1a4y 0 HarpeBaHUU OJHOPOJIHOIO METAJUIMYECKOTO CTEPKHS ITIOCTOSTHHBIM DJIEK-
TPHUYECKMM TOKOM, €CJIM HauaJlbHas TeMIIEpaTypa NOCTOSHHA M paBHA |, TPENoaras oT-
CYTCTBHE TEIJIO0OMEHAa Ha OOKOBOI MOBEPXHOCTH, MPH CIECAYIOLINX TPAHUYHBIX YCIOBUAX X
= 0: IPOUCXOAUT TEIJIOOOMEH C OKpYXKarollel cpenoit remmnepatypsl To, x = |: mpoucxomur
TEIIO0OMEH C OKpYXaroleil cpenoi Temneparypsl To.



5. Haiitu peruenmue u(r; go) ypasuenus ITyaccona AU =T —2SiN @ B komsue 1< <2, yo-

BJIETBOPSIIOLIEE KpaeBbiM yenosusam: U | _,=SIiN2¢, U|,_,=C0S3p.

Bapuanr 6.
1. TlpuBecTH K KAHOHUYECKOMY BUIY:

& xPu, —2x°U, —(2xy+ yZ)Jyy +Xu, —(2x+ y)u, =0,
6. 4x*y3u, +4xy’u, +yu, —(1+ 2y% + 2x2y2)Jy =0.

2. Haiitu obmiee pernieHue: 5@+13 o’ +8@ +1587u+246u -0

X2 T oxoy oyt T ox oy

3. PemmuTs KpaeBylo 3a1a4y:
o’u _dlu 5x

—=—->—1Cc0s— O<x<m, t>0
o2 ox? 2 ( )
au =0, \_ =0,
OXly_o x=r

3X ou X
Uli_q=—4C0S—, —| =CO0S—.

2 ot |, o 2

4. Pemurtsb 3aaavy 00 OCTBIBAaHHH OIHOPOAHOTO CTCPIKHS, €CJIM HaYaJIbHas TEMIIEpaTypa IOCTO-
sSSHHAa U paBHaA T , [IpeamnoJarasd OTCyrCTBue TEI000MeHa Ha OOKOBOMH IMOBCPXHOCTH, IIPU

CICAYIOUX TPaHUYHBIX YCIOBUAX X = 0: MNOAACPIKUBACTCA ITOCTOSIHHAA TEMIICpATypa T1,x=
l: NMOAACPIKUBACTCS ITOCTOSIHHAA TEMIIEpATypa Ts.

5. Haiitu penienue U(X; y) ypasrenus [Tyaccona AU = 2X° B kombie 1< X° + y2 <9, yno-

2

2
BIETBOPAIOLIEE KPaeBbIM ycaousam: U |X2+y2:1= v, X“.

u |x2+y2:9:

Bapmuanr 7.
6. IlpuBecTu K KAHOHUYECKOMY BUAY:

a U, —2e*u, + (e2X —1)Jyy —e‘u, =0,
6. Uy —4xyu,, +4x’y?u, + (4x2y —3y)Jy =0.
o°u ou ou ,ou  .ou

7. Haiitu obmee pemenne: 219~ _ 99 +102 =2 -9 162 =0-
ox? oxey oyt ox oy

8. Pemmth KpaeByro 3a1a4y:

o°u % 3x
— =— +4c0s (0<x<z,t>0)
ot®  ox 2
ou
— =0, ul,__=0,
OX x=0
3x  ou 5X
ul,_o=8cos—, —| =-8cos—.
2 t=0 2
9. Pemuth 3a1a4y 06 OCTBIBAHHH OJHOPOJHOTO CTEPIKHS, €CIIM HauaIbHas TEMIIEpa-
Typa nuneiino usmensercst or 1, mpu =0 no T, npu X =1, npeanonaras na ero no-

BEPXHOCTH TEIUNIOOOMEH C OKpYXkaroleil cpenioil Temneparypsl To, IpH CIEIYIONUX Tpa-



HUYHBIX YCIOBHSX x = (: MOAep)KuBaeTCs moctossHHast Temiepatypa T, x = |: koHerr
TEIJION30JIMPOBAH.

10. Haiitu pemenue U(X; y) ypasuenus Ilyaccona AU = 4Xy (X2 + y2) B KOJIbIIE

1< X2 + y2 < 4, ynoBneTBopsroniee KPaeBbIM YCIOBHAM:

u |X2+y2:1: 2X, U] 2ay?a™ 2Xy.

Bapuanr 8.
[TpuBecT K KAHOHUYECKOMY BUAY:

A U, +25in Xu,, —cos” Xu,, +2u, +(cosx+ 2+ 2sin x)u, =
3
3 2 2 2 2
0. yu, +2xy°u,, +2x yuyy—(x +§y juy_
2 2 2
. Haiitu o6mee pemenme: g9U_g 0U _0U o 0u o 0u_

Pemuts KpacBYyIoO 3a1a1y:

2
al;—al; 2tcos X (0<x<z,t>0)
ot°  ox 2
g, u,_ =0,
Xly_o x=r
X ou X
Uli_g=C0S—, —| =-—CO0S—.
2 Ot 2

Pemmuth 3aaa4y O Harp€BaHM OJHOPOJHOI'0 METAJNIMYCCKOTO CTCPIKHA ITOCTOSHHBIM J3JICK-
TPUYICCKHUM TOKOM, €CJIM Ha4YaJIbHAA TCMIICPATypa NOCTOAHHA U paBHA T , Ipearojaraga oT-

CYTCTBHE TETJIOOOMEHA Ha OOKOBOW MOBEPXHOCTH, MPH CIECTYIONINX TPAHUYHBIX YCIOBHAX X
= (: MPOUCXOAUT TEIUIOOOMEH C OKpY»XKarolei cpenoit Temmnepatypsl To, x = |: KoHeIr Temo-
M30JIMPOBaH.

Haiitu pemenune U(X; y) ypaBuenus [lyaccona AU = 2X(X2 + yZ) B KOJIBLIE

4< X2 + y2 <9, YJIOBJICTBOPSIOIIEE KPACBBIM YCIIOBHUSIM:

u |x2+y2:4: y, u | x2+y2:9: X

Bapmuanr 9.
[TpuBecTH K KAHOHUYECKOMY BUAY:

& XUy +2yXU,, + y2(4X2 +1)Jyy —Uy + Y(4X2 + X_l)Jy -

6. XUy +2xyu,, + YU, —xu, =0.

2 2 2
. Haiitu oG1ee pemienue: 3@ 17 ou 5687 _ 31@ 248@ 0-
ox? OX
Pemmnth kpaeByro 3amady:
2 2
u X
a—z_a——Bsmtcos— (0<x<z,t>0)
a2 ox? 2



ou

— =0, u,_ =0,
OX o X=m
X ou X
Uli_p=—C0S—, —| =4co0s—-.
2" ot 2
4. Penmts 3a1a4y 00 OCTBIBAHUH OJHOPOJHOTO CTEPKHS, ECIIM HadaabHas TEMIIEPaTypa JUHEH-
Ho m3mensiercs ot 1, npu =0 no T, npu X =1, npennonaras orcyrcreue Ternoo6mena na

OOKOBOI TOBEPXHOCTH, MPH CIAEAYIOUINX IPAHUYHBIX YCIOBUAX X = 0: IPOUCXOIUT TEII000-
MEH C OKpYJKarollei cpenoit remnepatypbl To, x = |: MPOUCXOIUT TEIIIOOOMEH € OKPYKak0-
e cpenoit remmneparypsl To.

5. Haiitu perienune ypasuenus Ilyaccona AU = Ar? sin 2¢) B KOJNBIEBOM CEKTOPE

" = ﬂ
(r, (p), 1<r<3,0<p< a0 YIOBJIETBOPSIIOLIEE YCIOBUSAM:

u‘quo :O’ a —

ul,_,=5sin6p, u| _,=8sin10¢.

Bapuanr 10.
1. HpI/IBeCTI/I K KaHOHUYCCKOMY BUY:
2 —
-2yu,, —3y“u,, —4u, —15yu, =0,

a. uXX

0. sin y(1+sin2 y)JXX —2sin yu,, +sin yu,, +cosyu, —cosyu, =0.
o°u ou ou _ou , ou

2. Haiitu o61ee pemieHue: 35 —99 +70 +722-10==0-
ox* oxgy eyt ax oy

3. Pemuth KpaeByro 3a1auy:
o’u o 3x

Y T gticos 2 O<x<z,t>0
oz ox? 2 ( )
aiu :O’ u‘ B :0,
ox o X=7
u|t:O:4cos§, a—u :—SCosg.

2 2

t=0
4. Pemmuth 3aaa4y O Harp€BaHWH OAHOPOJAHOI0 METANIMYECKOTO CTCPIKHA MOCTOAHHBIM JJICK-

TPUYICCKHUM TOKOM, €CJIM HaddllbHas TEMIICpaTypa JIMHEMHO HU3MEHSETCS OT Tl npu = O a0

T, npu X=|, npeanonaras orcyrcreue TernooGMeHa Ha GOKOBOM TTOBEPXHOCTH, MPH Clie-
JYIOIIMX MPaHUYHBIX YCIOBUAX X = (: KOHEIl TEIUIOM30JUPOBaH, X = |: KOHEIl TEeII0U30IUpO-
BaH.

5. Haiitu perienue ypasuenus [Tyaccona AU = 2r* COS@ B KpyroBOM CEKTOPE

- . ﬂ
(I‘, (0), O0<r<2,0<p< E , YIOBJIETBOPSIOIIEE YCIOBHUSIM:



a =0, u = =0,

op =0 =5
ul|,_,=3c0s3¢p—Ccos5e.

Bapumanr 11.
[IpuBeCTH K KAHOHUYECKOMY BHULY:

a. AXPy*u, +4xy’u,, + yu,, —(1+ 2y% + 2x2y2)uy =0,
6. XU, —2X°U, +2X°U,, —u, =0.
o%u o°u  _o%u au au

Haiitu obmiee pemenue: 30 -53 +8 +258°—_43===0-.
Ox? oxoy  oy? Ox oy

Pemutsb kpaeByto 3agauy:

o’u
— =——+e'sinx (0O<x<z,t>0)
o> ox?
ul,_,=0, ul,_,=0,
Ul,_o=sin3x, au =sin 2X.

t=0
Pemuts 3aauy 00 OCTBIBAHMH OJTHOPOIHOTO CTEPIKHS, €CIIM HavajdbHas TeMIIepaTypa Ju-
HeiiHo u3mensieTcs ot Ty npu x = 0 10 T2 npu x = |, mpeamnonaras Ha ero NOBEPXHOCTH TEIl-
JI000MEH ¢ OKpY:Karolel cpeoit Temmeparypsl To, IpH CASAYIOMIMX TPAHUYHBIX YCIOBUSIX X
= 0: moaepKuUBaeTCs MOCTostHHAs Temmeparypa T1, x = |: moaaepkuBaeTcst MOCTOSHHAS
temneparypa Ta.

Haitrn pemenue U (r, ) ypasrerus yaccona AU = 2r% —2€0S2¢ B komue 2< I <3,

YIOBJIETBOPSIOIIEE KpaeBbIM ycrosusam: U |, _,=C0OS@, U|,_;=2SiN @

Bapuant 12.
[TpuBecT K KAHOHUYECKOMY BUAY:

& Uy +4XyU,, +(4x2y2 - yz)uyy + 4(yx2 —3y)uy =0,
6. X%Uy +2XyU,, + YU, + y?xu, =0.

2 2 2

Haiitu oOmiee penienue: 2767_24 o°u 587_2787u 1587u 0-
Ox? oy? OX oy

Pemuth kpaeByto 3agauy:

d*u _d%u

— =——+e'sinx (O<x<7z,t>0)

oa? ox?

ul_,=0, ul,_,=0,

Uli_o=sin3X, u =sin 2x.

t=0
Pemutsb 3a1auy 00 OCTHIBAHUU OJJTHOPOJIHOTO CTEPKHSI TEIJIOU30IMPOBAHHON OOKOBOM MO-
BEPXHOCTH, €CJIM €r0 HavyajabHas Temreparypa U(X,0) = ¢ (X) oauH KOHEIl TeIION30JIMPOBaH,
a Apyrou MoAIepKUBAETCS MPU MTOCTOSTHHOW TeMIiepatype Uo.



Haitu pewene U (X, y) ypastenns Iyaccona AU = 2X° B komsue 1< X2 + y2 <9, yno-

2

2
y2:1: y ,u |x2+y2:9:

BIIETBOPAIOLIEE KPaeBbIM ycaousam: U |X2 . X

Bapumanr 13.
[TpuBecT K KAHOHUYECKOMY BUAY:

a. (1—y2)sin quX+2ysin2quy+y25in3xuyy+[(y2—1)cosx—sin2x}Jx:O,
6. e”u, +2e"u,, +e?’u,, =0.

2 2 2

8[21_ o°u +362_8£:O

ox°  oxdy oy° oy

Haiitu oOmiee pemenue: 3

Pemute kpaeByto 3agauy:

2 2
Ztl;—gXL;Jrlle‘Zt cos3x (0<x<z, t>0)
alco, Yy =0,
OX |y_o oX
Uli_o=3, a =3C0S2X.
t=0

JlaH TOHKHW OJTHOPOIHBIN CTEp)KEeHb JUTMHOW | , HauabHAs TeMIepaTypa KOTOPOro paBHa
nymo. Ha xonne X =| Temmeparypa nomnepsxupaercs pasHoii Hymo, a Ha korne X = 0 ona

pacTeT JMHENHO 110 BPEMEHH, TaK, YTO u(O,t) = AL, rne A — nocrosunas. Haiitu pactpee-

JIeHMe TeMIepaTyphl BoJb crepxus npu U > 0.
Haiitu peurenune u(r, ¢) ypasenns Ilyaccona AU = 2r? B xomsue 2 < I <3, yIoB1eTBO-

psromee kpaebM ycnosusaim: U |._,=C0S@, U |,_;=2Sin ¢.

Bapmuanr 14.
. IIpuBecTH Kk KAHOHUYECKOMY BUJTY:
2 2 3
a. XUy +2XyU,, + Yy, —xu, =0,
2X X 2y _
6. 5e“"u,, —2e"u,, +u, +5e~u, =0.

. Haiitu oOmee pemenue: 7@_12 o%u +5@+25j_25u_0.

x> oxoey oyt ox oy

. PemuTs kpaeByro 3anauy:

2 2
gtl;:al;+2e‘tsm = (0<x<z t>0)
X
U‘X—Ozoy aiu :0’
- X lx=r
ul ——sing a—u| = 2sin2
1= 2" o 2’

. JlaH TOHKHif OJHOPONHEI CTepKeHb JUIMHON |, HayanmpHas TeMIepaTypa KOTOPOTO paBHA
nymo. Ha xonne X =| Temmeparypa nmomnepxusaercs pasHoii Hymo, a Ha korne X = 0 ona

MEHSETCS 110 3aKOHY u(O,t) = Asin wt . Haiitu TemMnepaTypy cTepKHs B MOMEHT BpeMeHH t.



5. Haiitu perenue u(r, ¢) ypasrenus [Tyaccona AU = 2r? sin 2¢ Bromeue 1< 1 <3,

YIOBIETBOpsitoIee KpaebiM ycnosusam: U |,_,=4SIN3¢, U|,_;=2C0S¢.

Bapumanr 15.
1. IIpuBecTH K KAHOHUYECKOMY BUIY:

a. 5e**u, —2e*u,, +u, +5*u, =0,

6. XUy —24/Xyu,, +yu,, —u, =0.

ox? oxoey oy?  ox oy

2 2 2
2. Haiitu obmee pemenme: 949U 490U  OU gou ,0u_ .

3. Pemuts kpaeByro 3aaauy:

2 2
8—l;:a—l;+e“sin 3x (0<x<z, t>0)
ot°  ox 2

U‘X—Ozoa @ :07

= OX |y_,
ou . X

ul, =0, —|_,=sin=.

|t—0 6'[ |t—0 2

4. JlaH TOHKHiT OTHOPOIHBIH cTepkeHb jumHOH |, GOKOBas CTOPOHA KOTOPOTO TEMIOM30IHPO-
Bana. HauasnpHas Temnepatypa crep:xHs u3sectHa. Ha konne X = O temnepatypa nonnep-
KMBaeTCA PaBHOH HYIO, a Ha KoHIe X = | mpomcxomuT Termmoo6MeH ¢ okpysKaroleii cpe-
JI0i TeMIieparypsl Hyjib. OnpeaenuTb TeMIepaTypy cTep>KHs B MOMEHT BpemeHut >0,

5. Haiitu rapmonmndeckyio ¢pynkuuio B npamoyronsauke 0 < X <77, —1<y <1, ynosnerso-
PAIOIIYIO CIEAYIOIIMM YCIOBUSM:
ou

— =Y u‘ _ = 0’
ax X,O X=r
3x ou X
ul  =C0s-, —| =cos>.
y=- OXly— 2

Bapmuanr 16.
1. ITpuBecTH K KAHOHUYECKOMY BUAY:

a. (1-e*?)u, +2u,+u, —e*?u, =0,
2 2 2
0. (1+y )uXX—Zy Uy, + YU, — YU, +yu, =0.
o°u ou 0% ou _,ou

2. Haiitu of1ee pemenue: 2 11 -6 104 —52%F _ .
ox? oxoy oyl oxX oy

3. PemuTh KpaeByto 3agauy:

2 2
ailzjzalza—l:Jere‘t (0<x<l, t>0)
ot OX



CCI M=t (t>0)
OX [4_o OX
2 ou
Ul_o=Xx2=Ix, —| =x, (0<x<l)
t=0

4. Jlan TOHKMI OHOPONHBINA cTepskeHb MIuHON |, GOKOBas IOBEPXHOCTH KOTOPOrO TEMIOU30-
aupoBaHa. HayanbsHast Temneparypa crepkHs u3BectHa. Ha 000MX KOHLIaX CTEpyHs MpOUC-

XOJIUT TEIUIOOOMEH C OKPYKAIOIIEH Cpeloi TeMIieparypsl Hyab. ONpeaenuTs TeMIepaTypy
crepxkHs B MoMmeHT Bpemenu 1 > 0.

5. Haiitu pemenue ypasuenust Ilyaccoma AU = e?Ysinx s npsmoyronsauke 0 < X< 7,
0 <y <1, ynosnersopsioniee KpaeBbIM yCIOBHAM:

ul 0, u,_ =0

x=0 X=1 !

u\yzo =2sin3x,  ul,_;=3sin2x.

Bapuanr 17.
1. IlpuBecTn K KAHOHUYECKOMY BUJY:

a.B. e?u, +2e"Vu, +e?’u, =0,
6. sin® yu,, —2sin® yu,, +2sin yu,, —2cosyu, =0.

2 2 2
2. Haiitu obmiee pernieHue: 126 u 8 ou o'u +60@+70@:0,

ol oy oy o oy

3. Pemuth kpaeByto 3amauy:
ou  ,0%

ol y+etsin x (0<x<I, t>0)
Ly ul _, =-t>(t>0),

X |y_o x=I

Ul—o=0, au ho=1-x,(0<x<1)

4. Jlan TOHKUI OHOPOIHBIN cTepskeHb AmuHON |, M30MMpOBaHHBIA OT BHENIHEro POCTpaH-

CTBA, HAYANbHASA TEMIIEPATYPA KOTOPOTO PaBHA f (x)= M KoHIIBI cTEpKHS NONIEPKU-

BAKOTCS TIPU TEMIIEpaType, paBHOM Hyiro. ONpeieuTh TEMIIEPaTypy CTEPKHSI B MOMEHT
spemenn 1> 0.

5. Haiitu pemrenue U(X, y) ypaBHenust Ilyaccona AU = 3y2 SIN2X B NPAMOYrOILHUKE
0<x<m, 0<y<1, yIoBIETBOPSIOIIEE KPAEBBIM YCIIOBHAM:
ou

=4sin X, i“:o .
y=0

ul =0,

x=0 =u‘x:n

Bapuanr 18.
1. ITpuBecTH K KAHOHUYECKOMY BUY:

a. cos’ YU, —2C0SXCos” yU,, —Cosysin® xu,, ++(sin xc0s® y +Sin y cos? X —sin y)Jy =0,



6. x° uXX+2quy+(x2+1)u -u, =0.

2 2
. Haiitu ob1ee pemenue: 867 - 387 _ 72@ 0

oxoy oy oy

. Pemuthb kpaeByro 3amaqy:

o%u _d%u .y

;= +e " cos2x (0<x<uz, t>0)
ot OX
ul,_o =0, ul,_. =0,
. ou
Uli—g=sInX, 'Eltzozo'

JlaH TOHKH OJTHOPOIHBIN CTEpKEeHb UTMHOW | , HauabHas TeMIepaTypa KOTOpOro paBHa
f (X) Koner X =0 crepxHst HOQIEPKUBAETCS IIPU IIOCTOSIHHON TEMIIEPATypPe Ug, X= | -

IpH NOCTOSIHHOM Temneparype U . Ha 60koBOM TOBEPXHOCTH CTEPHKHS IIPOMCXOAUT TEILIO-

0o0OMeH C OKpY’Kalolllel cpe/Ioii, TemrepaTypa KOTOpoi paBHa HyI0. OnpeneanuTs TeMiepa-

TYpy CTEpKHA B J1000i MOMEHT BpeMeHH 1t .

Haiitu pemenune ypaBuenus [lyaccona AU = 3e7Y cos3x B npsmoyronbauke 0 < X <7,
0<y<1, ynoBIeTBOPAIONIEE KPAEBBIM YCIIOBHUSIM:

al

= =0, u|,_, =3cosx, G
8XX=0 8Xx—zz' Y

y=1

Bapuanr 19.
[TpuBecTH K KAHOHMYECKOMY BHILY:

a. (1+ yz)uXX —2y%Uu,, + YU, —yu, + yu, =0,

3 2 2 -y —
0. X" Uy —4X“ Uy, +4xU,, +(x +2e )uX—O.

2 2 2
Haiitu o6uiee perenue: 218 u —-29 o°u +108 u _g‘lu 6@:0.
ox 2 oxey oyt ox oy

Pemuth kpaeByto 3agauy:

alz“l_au+e sinx (0<x<z, t>0)
ot X
u‘x:o =0, u‘x:zr =0,

. ou .
Uli_o=sin3x, E|t:0=5|n2x.

Pemmth 3aavy 00 OCTBIBaHUH OOTHOPOAHOTO CTCPIKHS, C€CJIIN HavaJlbHas TEMIIEpAaTypa I10-

CTOsIHHA M paBHA |, IIpeJronarasi Ha ero MoBEPXHOCTH TEIIO0OMEH C OKpYIKaroIuel cpe-
J10ii TeMIepaTyphl 11, IpH creayomux rpanndabix yenousx X = 0 : koner Teruonsonu-
poan, X =|: konen rennonsomuponan.
Haiitu pernenune ypasuenns [Tyaccona AU = X2 — y2 B Kpyre X2 + y2 <1, ynosnerBops-

IOIIIEE KPAEBBIM YCIIOBMAM: u X242 :2xy .



Bapuant 20.
1. IlpuBecTH K KAHOHUYECKOMY BUIY:

. XUy — 2XUy, +2U,, + XU, =0,
H 2
0. u,, —2sinxu, —cos”xu,, —cosxu, =0.

2 2 2
2. Haiitu oOuiee pemiexue: 35@_9987U+7067u+767u_1087u:0.
X

ox? oy ox oy

3. PemuTh KpaeByro 3amaqy:

2 2

(;tl;:(;xl;+e‘tcosx (O<x<z, t>0)

al o ow

OX x=0 X X=r

ou
U|t:0=3, ’E|t=0:0'

4. Pemmth 3aavy O Harp€BaHun OJHOPOAHOI'0O MCTAJUIMYCCKOI'O CTCPIKHA IMOCTOSAHHBIM 3JICK-

TPUYECKUM TOKOM, €CJIM HayalbHas TeMIeparypa JuHeiHo Mensercst ot 1, mpu X =0 no
T, mpu X = |, mpenmnonaras Ha ero MOBEPXHOCTH TEMIOOOMEH C OKpYsKaIOIIei cpeaoit Tem-
neparypbl Tg, IpH cieayrommx rpanndabix yenosusax X = 0: mpoucxoaut temoobmen ¢
okpyskaromiei cpesioit Temneparypsl T;, X = | : konen rennonsonuposan.

5. Haiitu pemenue ypasHenus Ilyaccoma AU = YCOSX B mnpsamoyroashuke <X <7,

0< y <1, ynosnerBopsioliee KpaeBbIM yCIOBUSIM:

ou  _du =0, Ul -3, u[,_, =2x.
x|, ox

y=0 - y=1

X=r
Kputepun oneHnBaHus UHANBUIYAJIBHBIX 3a1aHUI.
MaxkcuManbHOE KOJIMYECTBO OANIJIOB 32 OTACNIbHBIM BapuaHT UHAUBUAYaTbHOU paboThI (5 3a1a-

Huit) — 50.

Jns 3amanuii 1a, 16, 2:

Kpurepuii onieHHBaHUs baubl
3agaHue BBIIOJIHEHO B MIOJIHOM 00beMe, JOMYCKaIOTCsl BBIYMCIUTEIbHBIE OIINOKU 45
Ha (PMHAJIBHOM 3Talle peleHus
3aaHue BBIITOJIHEHO C OIIMOOYHBIMH TPOMEKYTOUHBIMU BBIBOJAAMHU U pacueTaMu
(HempaBUIILHO OIpE/eIIeH TUT YPABHEHUS H/UITH IPUMEHEH HECOOTBETCTBYIOIINI 9.3
QITOPUTM; BBIYUCIUTENbHBIE IPOMEXYTOUHBIE OIIMOKH, IPUBOSIINE K HETIpa-
BUJIBHBIM BBIBOJIAM)
3ajaHKe BBIITOJHEHO MOJHOCTHIO HEBEPHO UJIM OTCYTCTBYET PELICHUE 0
Maxcumanvrolil 6a11 3a 00HO UHOUBUOYATLHOE 3A0AHUE 5

Jus 3amanuii 3, 4, 5:

Bbanne! 3a 3aganme

KpI/ITCpI/II/I OLICHHUBAHUA 3 4 5

3agaHue BBIIOJIHEHO B MOJHOM 00BbeMe, JOMYCKalOTCsl BBIYMCIUTEIbHBIE
OIMOKY Ha (PUHAJILHOM 3Tane perieHus

13-15 | 8-10 | 8-10

3a;[aHHe BBIIIOJTHEHO C OIIMOOYHBIMHU MMPOMECIKKYTOUYHBIMU BBIBOJAMU U

8-12 | 5-7 S5-7
pacueTamu (HENpaBWJIBHO OIpe/IesIeH TUII 3aJJa4l W/WUJIN IPUMEHEH HECO-




OTBETCTBYIOIIUH aJITOPUTM; BEIYHCIUTEIbHBIC IPOMEKYTOUHBIE OITHOKH,
MPUBOSAIINE K HEMPABUIHLHBIM BBIBOJIAM)

3a/laHue BBINOJIHEHO MOJHOCTHI0 HEBEPHO WM OTCYTCTBYET PElICHHE 0 0 0

MaxcumanvHolil 6a11 36 00HO UHOUBUOYATbHOE 3A0AHUE 15 10 10

3 Meroauueckue MaTepuajibl, ONpeaeJsiOlMe MPoueaypbl OlleHUBAHUS 3HAHWIA,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA JAeATeIbHOCTH, XapaKTePU3YyIOIIMX 3Tanbl (HOpMHPOBA-
HHUSI KOMIIETeHIH

ITponietyps! OoLleHMBaHMS BKIIIOYAIOT B c€0s TEKYLIUI KOHTPOJb M MIPOMEXYTOUHYIO aT-
TECTALUIO.

Texymuii KOHTPOJb YCIEBAEMOCTH IMPOBOAMUTCA C HCIOIb30BAHUEM OLIEHOUHBIX
CPEJCTB, IPEICTABICHHBIX B II. 2 JAaHHOTO NMPUJIOKEHUSI. Pe3yapTaThl TEKyIIEro KOHTPOJIS JOBO-
JSTCS 10 CBEJIEHUS 00YJaIOLIMXCS 10 TPOMEXYTOUHOM aTTeCTal|H.

IIpoMe:kyTouHasi aTTecTalMA IPOBOIUTCA B GopMe 3aueTa. 3a4eT MPOBOJUTCS IO pac-
IUCAHUIO IPOMEKYTOUHON aTTecTallMyd B yCTHOM Buje. KosndyecTBO BOIIPOCOB B 3a4ETHOM 3a-
nanuu (Ounere) — 4 (2 TeopeTHYECKUX BOMpOCa M 2 MPAKTUKO-OPUCHTHUPOBAHHBIX 3aaHUs).
OOpbsiBIEHNE PE3YyIbTATOB IMPOU3BOIUTCS B JEHb 3aueTa. Pe3ynbraThl aTTecTalMy 3aHOCATCS B
BEIOMOCTB U 3a4ETHYIO KHIDKKY 00yJarOIIerocs.

OOyuaronyecs, He MPOLIEAIINE MPOMEXYTOUHYIO aTTECTallMI0 M0 rpaduKy MpoMexy-
TOYHOH aTTecTallu, JOJLKHBI JINKBUAUPOBATH 3a/10J)KEHHOCTD B YCTAHOBJIEHHOM HOPSJIKE.




IIpunoxenne 2
METOJUYECKHUE YKA3AHMUS IO OCBOEHUIO JUCHUITJIMHBI

VY4eOHBIM IJIAHOM MPEYCMOTPEHBI CIEIYIONINE BU/IbI 3aHSITHIA:

—  JICKIHMH;

—  NOPaKTHUYECKUE 3aHSITHSI.

B Xone JeKIMOHHBIX 3aHATHI pacCMaTPUBAIOTCS OCHOBHBIE THIIBI M METOJbI PEIICHUS
YpPaBHEHUH B YaCTHBIX ITPOU3BOJHBIX U 3a/1a4, COCTaBIEHHBIX ¢ nomoupo YUII. B xone npak-
TUYECKUX 3aHATUUA CTYACHTHI 3aKPEIUISIOT 3HAHUS, MOJIYYEHHbIC Ha JICKIIMOHHBIX 3aHATUSIX, ITY-
TEM pELICHUS 3a/1a4.

[Ipu moAroTOBKE K MPAKTHYECKUM 3aHITHAM KaXKIbI 00yUYaOIIUACS TOJDKEH:

—  U3y4UTh PEKOMEHJOBAHHYIO YUCOHYIO TUTEPATYPY;

—  HU3YYUTh KOHCIEKTHI JICKIUI;

—  BBIINOJIHUTH JOMAIIHEE 3aJaHUE K IPEABIIYLIEN TEME.

VYriyOieHHOE M3ydeHHE BOIPOCOB JICKIIMOHHBIX 3aHATHH, a Tak)Ke BOIPOCOB, HE pac-
CMOTPEHHBIX Ha JICKIUAX U MPAKTUYCCKUX 3aHATHUSIX, TOJKHBI OBITh H3yICHBI 00YJIAFOIIUMHUCS B
X0Jle caMoCTOSTeNbHOM paboTel. KOHTponb caMocTosATeNnbHONH pPadOThl OO0y4aroummxcs Ocy-
LIECTBIIIETCS B XOJE€ 3aHATHM MOCPEICTBOM ONpPOCa M PEIMIEHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3agaHuil. B xome caMocTosTeNnbHON pabOThI KaxIblil 00yJaronuiicss 00s13aH IPOYUTATh OCHOB-
HYIO U IO BO3MOXHOCTH JIONOJHUTENIBHYIO JINTEPATYPY MO U3Yy4aeMOM TEME, JOIMOJHUTh KOH-
CIIEKTHI JIEKIIMH HEIOCTAOIIMM MaTEepHUaaoM, BHIMUCKAMHU U3 PEKOMEHIOBAHHBIX MEPBOUCTOYHU-
KOB. Bp1IeUTh HENOHSTHBIE TEPMUHBI, HAUTU MX 3HAYEHHUE B JUTepaType. s moarotoBku K
3aHATHUAM, TEKYIIEMY KOHTPOJIIO U MPOMEKYTOYHOM aTTECTAI[MM 00YyJarouuecss MOTyT BOCIIOJIb-
30BaThCs AJIEKTPOHHO-OMOIMOTECUHBIMU CUCTEMAMH.



