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KA®EJIPA MaTeMATHKH U (PU3UKN

PacnpeneieHue 4acoB JUCHHUILIMHBI 10 ceMecTpaM / Kypcam

Kypc 5

Bun 3ansTuit v | PII Hroro
Jlexnun 4 4 4 4
IIpakTnueckue 6 6 6 6
Hroro ayn. 10 |10 |10 |10
KonTakTtHas paborta 10 |10 |10 |10
Cawm. pabora 94 194 194 |94
Yacsl Ha KOHTPOJIb 4 4 4 4
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 oOyuaromuxcst yHuUBepcanbHbIXx (YK-1), obmenpodeccrnonanpubix (OIIK-2)u 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 pecypcehl MexXIyHapOIHBIX U HAIMOHANBHBIX IIaT(hOPM OTKPHITOTO 00pa3oBaHUs B PO-(eccroHaTbHON
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
MaTeMaTHYecKOr0 MBIIUICHUS, JIOTHUECKOH M aIrOPUTMHYECKOM KyJIbTYpHI, 3JIEMEHTHl OOWIeH CTPYKTYphl MaTeMaTH4ecKoro
3HAaHMSA, B3aUMOCBS3b MEXKAY PA3NIUYHBIMM MaTeMATW4YeCKIMU AUCUUILTMHAMU,0CHOBHBIE METOJBl MAaTeMaTH4eCKUX PpacCy KAEeHHH
Ha OCHOBE OOLIMX HAYYHOTO MCCIEIOBAHUS M OIBITA PEIICHHS YYeOHBIX M Hay4HBIX IIPOOJIEM, S3bIK 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
KOHIIENIIMY COBPEMEHHOM MaremaTrhdeckod Hayku (cooTHeceHo ¢ mHaukaropamu YK-1.1, 1.2, 1.4, 1.5); oCHOBBI Hay4HBIX TEOPHU
M KOHIENIWH B 00NacTH BO3PACT-HOW, IENarorMdecKoOd W CONMATGHON TICHXOJOTHH, JISKAIIMX B OCHOBE II€HAarormuecKoit
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); ocymecTBIATh NPO(PECCHOHATHHYIO HESITEIbHOCTh C HCIOJIB30BaHUEM BO3MOXKHOCTEH IH(poBOil 0OpasoBarebHON
cpembl 00pa3oBaTeNbHOM  OpraHM3allMM ¥ OTKPHITOrO HH(OPMAIMOHHO-00pa30BaTeIbHOTO  MPOCTPAHCTBAa  (COOTHECEHO C
naaukaropom [1KO-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
(u3UKYM, CHCTEMOM OCHOBHBIX MAaTeMaTHMYeCKUX CTPYKTyp U aKCHOMAaTH4eCKUM METOHOM; KYNbTYpOH MaTreMarndecKoro
MBIIUICHUS, JIOTHYECKOH M aITOPUTMHYECKOH KyJIbTYpOH, CIIOCOOHOCTBIO MOHMMATh OOILIYIO CTPYKTYPY MareMaTH4ecKoro 3HaHWUS,
B3aHMOCBSI3b MEXK/TY PA3THIHBIMH

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
00pa3oBaTeNbHOM OpraHM3allid ¥ OTKPHITOrO HH(OPMAIMOHHO-00pPa30BaTENbHOTO IIPOCTPAHCTBA (COOTHECEHO C WHIMKaTOpaMu
IIKO-1.1, 1.2, 1.3).

3. CTPYKTYPA U COAEPKAHUE JUCIHUITJIMHBI

Pa3nen 1. YpaBHeHuUs1 ¢ YACTHBIMH NMPOU3BOIHBIMU

Bupn 3ansitus / Cemectp /| KonmmuectBo

pa6otel / popma ITA Kype 4acoB Komnerenuuun

Ne HaumeHoBaHHe TeMbl, KPaTKOe COAepKaHUe

VK-1
OITK-8
TIKO-1

TIKO-1.1
IIKO-1.2
TIKO-1.3
OIIK-8.1
JIeKIIMOHHBIE 3aHATHS 5 1 OIIK-8.2
VK-1.1
VK-1.2
VK-1.3
VK-1.4
VK-1.5
VK-1.6
VK-1.7

Tema 1.1 Tlomsatme Y ¢ dYacTHeIMH Tpou3BOAHBIMH. (OCHOBHBIE
NpU3HAKU Kiaccu(UKAMK, THIBI JIMHEWHBIX ypaBHeHuil II-ro mopsiika c
YaCTHBIMH HPOU3BOHBIMH.

Tewma 1.2 Perenne nuHelHbIX ypaBHEHUH B YaCTHBIX IIPOM3BOJHBIX.

1.1

VK-1
OIIK-8
IIKO-1
5 5 ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
OIIK-8.1

Tema 1.1 Ilonsarue Y ¢ 4YacTHBIMM IPOU3BOAHBIMH, OTIMYUE OT
obbIkHOBeHHOTO J]Y, 00macTh paccmoTpenus J1Y. CaMocTosTeabHas
Tema 1.2 OcHOBHBIC NpPU3HAKK KJIACCH(DUKALMKM, THUIBI JIMHEHHBIX pabota

ypaBHeHuit [I-ro nopsiaka ¢ 4acTHBIMU IPOU3BOAHBIMHU.




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

1.3

Tema 1.1 HuTerpupoBaHMe ypaBHEHUH B YaCTHBIX IIPOU3BOAHBIX
MIEPBOTO MOPAIKA.

CaMocTosTeapHas
padota

VK-1
OIIK-8
IIKO-1

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

Paznen 2. O6uas 3aga4a npuBeIeHus ypa

BHEHHUI K KAaHOHUY€CKOMY BHAY

HaumeHoBaHnue TEMbI, KPpaTKO€ Co/IepKaHue

Bupa 3ansitus /
pabotsl / popma ITA

Cemectp /| KonmuectBo
Kypc 4acoB

KoMmnerenuuu

2.1

Tema 2.1 XapakTepucTHdeckoe ypaBHEHHE. TeopemMa O CBA3M pPEHICHHH
XapaKTepHCTUYECKOTO  ypaBHeHHs H ucxogHoro. IlpuBemennme k
KaHOHUYECKOMY BHy YPABHEHHUH B YaCTHBIX MPOU3BOAHBIX.

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
IIKO-1

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

22

Tema 2.1 XapaktepucTudeckoe ypaBHEHHE. Teopema O CBS3M pPEIICHHN
XapaKTepUCTUYECKOTO  ypaBHeHUss M ucxogHoro. IlpuBeneHume K
KaHOHWYECKOMY BUly yPaBHEHHUH Pa3INIHOIO THIIA.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
ITKO-1

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

2.3

MunuBuayansHOe 3a1aHue 1Mo TeMe 2.

CamocTosTenbHast
pabota

VK-1
OIIK-8
IIKO-1

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




Pa3nen 3. BoiHOBOe ypaBHeHUHe

HaumeHoBaHnmne TE€MbI, KPaTKo0e coAep:KaHue

Bupj 3ansrust /

pabotsl / popma ITA

Cemectp /
Kype

KosuyecTBo
4acoB

KoMmnerenuun

3.1

Tema 4.2 BolHyx/IeHHbIe KOI€0aHUs CTPYHBI, 3aKPEIUIEHHONH Ha KOHLAX.
Ioctpoenue peurenuii Mmerogom @Dypbe. Pernenne 3amaum o xoneGaHuu
KOHEYHOH CTPYHBI B CITy4yae HEOJHOPOIHBIX TPAHUYHBIX YCIOBUH.

.HGKI_H/IOHHBIC 3aHATHS

VK-1
OIIK-8
TIKO-1

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

32

Tema 4.2 BeiHyK/ICHHBIE KOJIEOaHUs CTPYHBI 3aKPEIICHHOI Ha KOHIaX.

IpakTHyeckue
3aHATHA

VK-1
OIIK-8
IIKO-1

IKO-1.1
I1IKO-1.2
I1IKO-1.3
OIIK-8.1
OIIK-8.2
YK-1.1
VK-1.2
VK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

33

Tema 4.2 KoneGaHue KOHEYHOH CTpPYHBI
IPAaHHYHBIX YCIOBHH.

B Ciy4dYac HEOAHOPOAHBIX

IIpaxTuyeckue
3aHATUSA

VK-1
OIIK-8
IIKO-1

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

3.4

Tema 3.1 CBoGonmuble konebaHusi OecKOHEYHOW CTpPyHBL Merox
Janam6epa. UccnenoBanue 3akoHa KojeOaHuss OECKOHEYHOH CTPYHBI.

CamocTrosTensHas
pabota

VK-1
OIIK-8
IIKO-1

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

35

Tema 3.1
KOJICOaHHMsI
YCIIOBUH.

BonHoBoe
CTPYHBI.

ypaBHenue. CBOOOMHBIE M BBIHYXICHHBIC
PasnuuHble ciyyad HayalbHBIX W TPaHUYHBIX

CaMocTosTeabHas
padota

YK-1
OIIK-8
IIKO-1

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




YK-1.3
VK-1.4
VK-1.5
YK-1.6
YK-1.7

3.6

Tema 4.1 Teopema O €IMHCTBEHHOCTH PELICHHs 3amadd O KOJeOaHWUH
cTpyHbl.  JlOKa3aTenbCTBO ~ €JMHCTBEHHOCTH  pELICHUS  3aJa4d o
KOJICOAaHUH CTPYHBI.

CamocrosiTenbHas
pabota

YK-1
OIIK-8
IIKO-1

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

3.7

Tema 4.1 CBoOoznHble KoJeOaHMS CTPYHBI C 3aKPEIUICHHBIMH KOHIAMU.
IToctpoenue pemennit Mmerogqom Dypwe. 3amaua Lltypma — JlmyBuiuis.
CoOCTBeHHBIC 3Ha4YCHHsI 1 COOCTBEHHBIE (DYHKIIUH.

CamocTosTenbHast
pabora

VK-1
OIIK-8
IIKO-1

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

3.8

Tema 4.1 - 4.2 BbHyxXIeHHble KOneOaHHs CTPYHBI, 3aKpEIUIEHHOH Ha
koHmax. Iloctpoenme pemenmii merogom Dypee. Pemenwe 3amadum o
KoJeOaHNH KOHEYHOH CTPYHBI B CIyuae HEOIHOPOAHBIX TI'PaHUYHBIX
YCIIOBHH.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
IIKO-1

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

3.9

Tema 4.2 KonebaHue KOHEUHOH CTpYHBI B Cllydae HEOIHOPOIHBIX
TPaHHYHBIX YCIIOBHH.

CamocTosTenbHast
pabora

VK-1
OIIK-8
IIKO-1

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

Tema 4.3 VYpapHenus koseOanHuii Ha TwiockoctH. KonebGaHHs TITOCKOM
MeMOpanbl. Konebanus npsiMoyrojbHON M KPYITIOi MeMOpaHbl.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4




YK-1.5
VK-1.6
VK-1.7

WunuBunyansHOE 3amaHne 1Mo TeMaM 3 - 4.

CamocTosTenbHast
pabota

VK-1
OIIK-8
IIKO-1

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

Pa3nen 4. [lapa6onnueckue ypaBHeHUsI

HaumeHoBaHmne TE€MbI, KPAaTKO0€ COAepPKaHue

Buja 3ansatus /
pa6otsl / popma IMA

Cemectp /
Kypce

KosuvecTBo
4acoB

Komnerenuuun

4.1

HeoxnHopoaHast 3aa4a TEIIONPOBOAHOCTH.

Tema 5.1 VYpaBHEHHS TEIJIONMPOBOJHOCTH [UII KOHEYHOTO CTEPIKHS.

JIeK1IMOHHBIE 3aHATHS

VK-1
OIIK-8
TIKO-1

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

4.2

HeOL[HOpO[[Ha}I 3aa4a TCIJIONIPOBOAHOCTH.

Tema 5.1 ypaBHCHI/ISI TCIUIONPOBOAHOCTH IS KOHEYHOI'O CTCPIKHS.

IIpakTnaeckue
3aHATUS

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
I1IKO-1.2
I1KO-1.3
OIIK-8.1
OIIK-8.2
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VYK-1.7
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Tewma 5.2 Ilpuannn Muan — Makca. TeopeMsbl eTMHCTBEHHOCTH.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
TIKO-1

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

4.4

Tema 5.1 VYpaBHEeHUS TEMJIONPOBOJHOCTH [UII KOHEUYHOTO CTEpIKHS.
OnHoponHast — 3ajauya  TEIUIONPOBOJHOCTH.  Pasnuumble  citydau
TPaHMYHBIX yCIOBHI HEOTHOPOIHOH 3a/1ady TEIUIONPOBOIHOCTH.

CamocrosiTenbHas
pabota

VK-1
OIIK-8
IIKO-1

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




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

4.5

Tema 5.1 PemieHue ypaBHEHHSI TEILIONPOBOJHOCTH JUIi KOHEUHOTO
CTEPIKHS C OOKOBBIM TEIIIIOOOMEHOM.

CaMocTosTeapHas
padota

VK-1
OIIK-8
IIKO-1

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

4.6

WunuBunyansHOE 3ananue mo teme 5.1 - 5.2.

CaMocTosTenbHas
pabota

VK-1
OIIK-8
TIKO-1

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

Pasnen 5. YpaBHeHMs 2/IJIMITHYECKOr0 THIIA

HaumeHoBanue TE€MbI, KPAaTKO0€ COACpPKaHUuEe

Buja 3ansarTus /
pa6otsl / popma IMA

Cemectp /
Kypc

KosuvecTBO
JacoB

KoMmnerenuuun

5.1

Tema 6.1 Pemenme ypaBHenuwe Jlammaca
JIEKapTOBOM CUCTEMBI KOOPAUHAT K HOJISIPHOMN.

B kpyre. Ilepexom ot

CaMocTosTeabHas
pabota

VK-1
OIIK-8
ITKO-1

ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7
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Tema 6.2 3amaua lupuxme mist ypaBHeHus Jlammaca B kpyre. MHTerpan
ITyaccona.

CamocTosTenbHast
pabota

VK-1
OIIK-8
IIKO-1

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

5.3

Tema 6.2 Pemenne 3amaun Jlupuxiie B KOJbLIE, B KPyTOBOM CEKTOpE, B
KOJIBLIEBOM CEKTOpE U ILape.

CaMocTosTeabHas
pabota

VK-1
OIIK-8




IIKO-1
ITIKO-1.1
IKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2

VK-1.1

VK-1.2

VYK-1.3

VK-1.4

YK-1.5

VK-1.6

YK-1.7

5.4

WuauBuyansHoe 3a1aHue 110 Teme 6.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
ITKO-1

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

Pazgen 6. IlosiHble M 3aMKHYTBIE CHCTeMbl (DyHKIH

HaumeHoBanue TEMbI, KPaTKO€ Co/IepKaHue

Bup 3ansrust /
pa6otsl / popma ITA

Cemecrp /
Kypc

KoauuecTBo
4acoB

KomnereHunu

6.1

Tema 7.1 OproroHamsHas cucTeMa (yHKIUI. 3aMKHyTas CHCTEMa
¢dyukimii. [TonHas cucrema QyHKIuiL.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
IIKO-1

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

Pazgen 7. Konrpoan

HaumeHoBaHMe TEMbI, KpaTKoe coaepkanue

Bup 3ansrust /
paodotsl / popma ITA

Cemectp /
Kypc

KoauuecTBo
4acoB

KoMmnerenuuu

7.1

IToaroToBka K MPOMEKYTOUHOH aTTeCTallUH

3auer

VK-1
OIIK-8
IIKO-1

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

4. ®OH/JI OLIEHOYHBIX CPEJICTB

CrpykTypa U cozpepkaHue (OHIA OLEHOYHBIX CPEACTB Ul IPOBEACHMS TEKYLIEr0 KOHTPOJII M IIPOMEKYTOYHOH arTecTauuu
npezcTaBieHsl B [Ipunoxernn 1 k pabodei mporpaMMe JUCIUITIIHHEL.




5. YA4EBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUTIINHBI

5.1. ylleﬁHLIe, HAY4YHbIC U METOAUYECCKHE U3TaHUS

ABTODEHI, Bubmmotexa /
3arnaBue WsparenscTBO, rox
COCTaBHUTENU Konuuectso
1 Wnroxun, Anexcanap YpaBHEHUs] MaTeMaTHIeCKOW (HU3HKH: yueO. Taranpor: U3a-Bo 20 9Kk3.
AnekceeBuu nocoGwue st CTY/ICHTOB BBICIII. y4el. 3aBe/ICHHI Taraapor. roc. e, UH-Ta,
2010
2 Wmoxun, Anekcanap | YpaBHEeHHs MareMarndeckoi Gu3uku: yuyeoHoe Poctos v/[l: UTIK PIDY JocTyn n3 TOKanbHOI
AJlekceeBruu nocooue (PUHX), 2016 cetd TU nmenn A.Il.
Yexona (¢punnana)
PI'BV (PUHX)
3 Wnenn A. M. YpaBHEHUs] MaTeMaTHIeCKOW (GU3UKH: yuyeOHOE Mocksa: ®uzmariur, http://biblioclub.ru/index
mocobue 2009 .php?
page=book&id=69318
4 Kynpsimos C. H., OCHOBHBIC METO/IbI PEIICHUSI MPAKTUICCKUX 33134 PoctoB-Ha-Jlony: IOxHs1ii | http://biblioclub.ru/index
Pamuenko T. H. B Kypce «YpaBHEHHs] MaTeMaTHYeCKOW (GpU3UKI»: benepanbHbIii .php?
ydebHoe nocodue yHusepcuret, 2011 page=book&id=241103
5.1. YueOHble, HAY4YHbIEe H MeTOANYECKUE U3TAHUS
ABTOpBL, Bubnmorexa /
3arnaBue WznarenscTBO, TOA
COCTaBHUTENU Konuuectso
1 Tpenorun B. A., YpaBHEHUsI B 4aCTHBIX MPOU3BOJIHBIX: yueOHOE Mocksa: ®uzmarnur, http://biblioclub.ru/index
Henocexuna U. C. rocobue 2013 -php?
page=book&id=275574
2 Spocnasuesa, B. 1. TumoBoit pacuert mo TeMe «YpaBHEHUS Jluneuk: Junenkui http://www.iprbookshop.
MaTeMaTuIeCKon (QU3UKI» MO HAPaBICHUIO rOCYIapCTBEHHBIH 1u/17691.html
010800 TEXHUYECKHI
yuusepcuret, ObC ACB,
2012
3 bnunosa, U. B., IpocTeiimye ypaBHEHNs MaTeMaTHIECKOM Cankr-IlerepOypr: http://www.iprbookshop.
[omos, U. 1O. (uzuku: yaeObHOE TIOCOOHE Vuusepcurer UTMO, ru/68056.html
2009
4 bananuna, JI. A, JIOTIONHUTENBHBIE TIaBBl MATEMATHYECKOTO Cankr-IlerepOypr: Cankr- | http://www.iprbookshop.
Caannze, H. B., aHanM3a. YpaBHEHHS MaTeMaTHIeCKON (PH3UKU: [MetepOyprekuit ru/80746.html
TpeckyHos, A. JL., y4eOHoe mocodue roCyIapCTBEHHBIH
;{KyHI/IHae I'. B. APXUTEKTYPHO-
CTPOUTENBHBIN
ynuBepcuret, 95C ACB,
2017
5 [Ilep6akoga, 10. B., VYpaBHEHUsI MAaTeMaTHYECKOW (BU3UKH: yueOHOE Caparos: HayuHast xHura, http://www.iprbookshop.
Muxanskos, M. A. rocooue 2019 1u/81065.html
6 TonyGera, H. 1., YpaBHEHHS MaTeMaTUUCCKON PU3UKU: YIeOHO- Camapa: Camapckuit http://www.iprbookshop.
CwmupHoBa, JI. H. METOJMYIECKOe ocodue rOCYapCTBEHHBIH ru/105081.html
TEXHUYECKUN
yuusepcuret, ObC ACB,
2020

5.2. IIpodeccnonanbHble 6361 AAHHBIX H HH(POPMALNNOHHBIE CIPABOYHbIE CHCTEMBbI

eLibrary.ru - HayuHas1 >NEKTpOHHAI OHONIHOTEKa
www.biblioclub.ru - YHuBepcureTckas OHOIMOTEKa OHIANH

5.3. IlepeveHb NPOrpaMMHOro odecrevYeHust

OpenOffice

5.4. ylleﬁHO-MeTOIII/I‘-leCKl/Ie MaTepHuaJjJbl 1Jsd 06yqa}0umxc;1 C OrpaHUY€HHBIMHA BO3MOKHOCTH MU 310POBbA

IIpu HeoOXOAMMOCTH MO 3aiBICHHIO OOYYAIOIIErocsi C OrPaHHMYEHHBIMH BO3MOXHOCTSIMU 370pPOBbA y4eOHO-METOAUUYECKHE
MaTrepualbl MPeOCTaBISAIOTCS B (pOpMax, amanTHPOBAaHHBIX K OTPaHMUYCHHAM 30pOBbS M BocupusaTHs uHMopManmu. s mwmi c
HapyIIeHNSIMA 3peHus: B (opMme aynuodaiina; B medaTHOH QopMme yBeTHMUEHHBIM mIpupToM. s JTUI ¢ HapymICHWSMH CIyXa: B
(opMe DIIEKTPOHHOTO JOKYMEHTa, B IedarHoi ¢Qopme. ns JIUI ¢ HapyMIEHUSMH OIOPHO-IBHUIATEIFHOTO ammapara: B (opme
JIEKTPOHHOTO JIOKYMEHTA; B I1e4aTHOM (opMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI




Iomemenus s Bcex BUAOB paboT, MPEXyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOIUMOM CHEenMaTn3UpOBAaHHOMN
yueOHON MeOeIbI0 M TEXHHYECKHUMH CPEJICTBAMU O0YUYEHHMS:

- CTOJIBI, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOpP;

- 9KpaH / MHTEepaKTHBHAs JOCKA.

7. METOJNYECKHUE YKA3AHUA 1JIAA OB YYAIOIINXCA 110 OCBOEHUIO TUCHUTIINHBI

Meroaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)I(CHI/II/I 2K pa60qeﬁ nporpamMmme JUCHUITIIUHBI.




®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 MOUCK, KPUTHUSCKUH aHAIN3 U CH
JUIsL pEIICHNS] IOCTaBJICHHBIX 33124

HTe3 HH()OPMAITHH, IIPUMEHSATh CHCTEMHBIH MTOIXO0/T

3HaTh: OCHOBHYIO KJIaccH(HKa-
[IMI0 YPaBHCHUH B YaCTHBIX
MPOU3BOAHBIX, METOBI IPHBE-
JICHUS UX K KAHOHUYECKOMY
BHUIY, METOJBI PEILICHUS YpaB-
HCHUH U 3aJga4, COCTaBJICHHBIX
Ha YpaBHCHUAX B YaCTHBIX IIPO-
HU3BOJHBIX.

PackpbIBaeT OCHOBHBIE MOHSI-
THS ¥ OTIMCBIBAET METOJIBI
pelieHns ypaBHEHUH B 4acT-
HBIX NPOU3BOJAHBIX U 3a]ad,
COCTAaBJICHHBIX C IOMOLIbIO
YpaBHEHHUM, 3HAET
XapaKTEepUCTUKHU YPAaBHEHUI B
YaCTHBIX IPOU3BOIHBIX, METO-
JIbl pEIICHUs 3aJa4 MaTeMaTH-
YECKOU (PH3UKH.
Beimonssiet 3ananus
KOHTPOJIHBIX 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 NOHSTHH; UC-
YEepIbIBAIOLIUE OTBETHI HA
YTOYHSIIOLIUE U JOTIOIHHU-
TEbHBIE BOPOCHI.
Komaectro (poreHT)
NPaBUJIBHO BHITIOTHEHHBIX
3a/laHull B KOHTPOJIBHBIX
paborax.

Omnpoc (KOJUTOKBH-
yYM) IO TEMaM JIUC-
LMIIIAHEL.
MunuBuayaneHoE
JIOMalIHee 3aJaHne
10 BCEM TEMaM
IOUCLMIIIUHBI.

YMeTh: onpeneNiaTh BUI U THIT
YpaBHCHHIA B YaCTHBIX MIPOM3-
BOJHBIX, HAXOQUTEL 00I1Iee 1
YaCTHOE PEIICHUS YPaBHEHHUS,
pelaTh OCHOBHBIC 3a1a4H
MaTeMaTuueckoi (GuU3uKu.

OmnpepensieT BUA U THII ypaB-
HEHH, HAXOIHUT 00I1Iee 1
YaCTHOE PELICHUs YPABHEHUIM
Y TUIIOBBIX 32/1a4 MaTeMaTH-
4ecKol (HU3MKH, B TOM YHCIIE
TI0 CJIOBECHOMY OIHCAaHUIO 3a-
JIaYH.

IlonHOTa M MPaBUILHOCTH
peuieHus 3anad.

MunuBuayansHoE
JIOMalllHee 3aJaHnue
10 BCEM TeEMaM
JUCIUTIINHEL.

BJ'Ia,I[eTB: HaBbIKaMH pa6OTBI C
PAa3JIMIHBIMU TUIIAMH YPABHE-
HHM B YaCTHBIX MNPOU3BOAHBIX U
3a1a4 MaTeMaTHIEeCKON (1)1/131/1-
KH.

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

Kypca.

HpaBI/IJ'ILHOCTB ornpeaeie-

HUSL TUTIA YPAaBHCHUSA U 3a-

Javr, MEeToJa UX pCIICHUs,

a TAKKE MMPaBUJIbHOCTD Ca-
MOro peiICHUs.

NupuBuayanbHOe
JIOMAaIIHee 3a/JaHHe
110 BCEM TeEMaM
JIUACLUILIAHEL

OIIK-8: CriocobeH ocy1

3HAHUH

CCTBJIATH NEAAroru4eCKyro ACATCIbHOCTh Ha OCHOBC CIICHHUAJIbHBIX HAYYHBIX

3HAaTh: OCHOBHI HAYYHBIX TEO-

PUii 1 KOHIETIHN B 00JIaCTH
BO3PACTHOM, MEeJaroruueckon u
COLIMAJILHOM IICUXOJIOTHH, JIe-

JKallliX B OCHOBE ME€Jaroruue-

JleMoHCTpHpYeT oropy Ha
Hay4YHBIC 3HAaHUS IIPH aHAJIHN3E
CHUTYaIN, TPOEKTHPOBAHUH
MEpOIIPUSATHI U MHTEpIpeTa-
IIUH PE3yIbTAaTOB JHArHOCTH-

[MonHOTa, TOYHOCTH H aK-
TYaJIbHOCTh BOCIIPOH3Be-
JICHUS TEOPETHYCCKHX MO~
JIO)KEHU I, HOPMATUBHBIX
TpeGOBaHUH U HAYYHBIX

Omnpoc (KOJUTOKBH-
yYM) TIO TeMaM JIUC-
IUIUIAHEL.
NupuBuayanbHOe
JIOMalIHee 3aJaHnue

CKOI JAeATENbHOCTH KH. OCHOB TIPO(hEeCCHOHATILHOW | TT0 BCEM TeMaM
JIEATEIBHOCTH B YCTHBIX | TUCIIUTUIMHEI.
OTBETaX, MUCbMEHHBIX OT-
yéTax U aHAIMTHYECKUX
MaTepraax.
YMeTh: NpUMEHSTh CIIEHAIb- OOGOCHOBBIBAET BEIOOP METO- OO00CHOBaHHOCTB, COOT- NunuBuayansHoe

HBIE HayYHBIE 3HAHUA IS pe-
IIEHUS PaKTUYEeCKUX 3a/1a4 B
obnactu 00yueHus1, pa3BUTHS U
BOCIIMTAHMs 00YJaIOIIUXCSL.

1oB, popm u cpencTB paboThI

CCBUIKaMH Ha TEOPETUICCKUE

MOJIOKCHUS ¥ SMITUPUICCKUE
JIAHHBIE.

BETCTBHUE LIEJISIM U HOpMa-
TUBHBIM TpeOOBaHUAM, a
TaKke 3QPEeKTUBHOCTD

PUMEHEHHUs IpogeccHo-

JOMAIIHEC 3aJaHNC
10 BCEM TEMaM
JUCHUITIINHEL.




3VH, cocraBisrone
KOMIIETEHI[UIO

IToxa3arenu OLICHUBAHUA

Kpurepuu onennBanus

Cpeacrtsa
OIICHUBAHUS

HaJbHBIX METOJIOB U MPO-
Leayp NpHU peUIeHUH MpakK-
TUYECKHUX 3a]1a4 B YCJIOBU-
X pearsHON 00pa3zoBa-
TEJIbHOU UJIM COIHATIBbHO-
TICUXOJIOTHYECKON CPEebl.

BirageTs: HaBBIKAMU TEOPETH-
KO-TIDAKTHYECKOH pedIieKkcuH,
MO3BOJIAIOIIMMHU COOTHOCUTD
mpo¢eCCHOHATBHEIC EHCTBHUS C
HAy9IHOH 0a301i.

ITocenoBaTenbHO CBA3BIBACT

MIPaKTUKY C TEOpUEH B IHEB-

HHUKax, OTYETaX U aHAINTHIC-
CKHX 3aITUCKaX.

ABTOMaTHU3UPOBAHHOCTb,
THOKOCTP U peIeKCHB-
HOCTb BBIIIOJHEHHS IIPO-
(eccroHaTBHBIX ACHCTBHIA,
CBHCTEJIECTBYIOIIHE O
c(hOpPMHUPOBAHHOCTH
YCTOWYMBBIX HABBIKOB U
CHOCOOHOCTH aJanTUpO-
BaTh UX K M3MEHSIOLIUMCS
YCIIOBUSIM 00pa3oBaTesb-
HOU NPaKTUKHU.

WNuauBuayansHOE
JIOMAIITHEee 3a/IaHHe
110 BCEM TeMaM
JACLUILIAHEL.

[TKO-1: Crioco0OeH oCyIIeCTBIATh MPO(PECCHOHANBHYIO ICSTCIBHOCTD C HCIIOJIB30BAHUEM BO3MOKHOCTEH IH(POBOI
00pa3oBaTebHON Cpeibl 00pa30BaTEIbHON OPTaHU3AIMU U OTKPHITOTO HHPOPMAIIMOHHO-00pa30BaTEIBHOTO MPO-

CTpaHCTBa

3HaTh: OCHOBBI IpOeccro-
HaJbHOU AESTEIbHOCTHU C UC-
MIOJTb30BaHNEM BO3MOKHOCTEH

Qg poBoit 00pa3oBaTEITLHOM
cpenbl 00pa3oBaTEIbHON Opra-
HHU3ALUH U OTKPBITOTO HH(POP-

JemoHCcTpUpyeT onopy Ha
3HAHUSA COBPEMEHHBIX 00pa30-
BaTEJIbHBIX CPEJ PU OpTraHu-
3a1uy 00pa30BaTENBHOTO IIPO-

ecca.

IlonHOTA, TOUHOCTH U aK-
TyaJIbHOCTh BOCIIPOU3BE-
JICHHUS TEOPETUICCKUX T10-
JIOKCHHUH, HOPMATHBHBIX
TpeOOBaHUH U HAYIHBIX
OCHOB NIPO(heCcCHOHATBLHON

Omnpoc (KOJIITOKBH-
yM) IO TeMaM JIucC-
LUIIIAHEL.
WNunuBuayansHOE
JIOMallIHee 3a71aHue
110 BCEM TEMaM

MAaIIOHHO-00pa30BaTeILHOTO JIEATENbHOCTH B YCTHBIX | TUCUUIUIMHBI.
MIPOCTPAHCTBA. OTBETaX, MUCbMCHHEIX OT-
yéTax U aHATUTHIECKUX
Marepuaiax.
YMeTh: oCyIecTBIsATh npodec- OmpenensieT BO3MOXHOCTH IlonnoTa u mpaBwiIbHOCTE | MHAMBUAYaIbHOE

CHOHAJIbHYIO ACATCIBHOCTD C
UCIIOJIb30BAHHEM BO3MOIKHO-
cteit nudpoBoii 06pazoBaTenb-
HOM cpeibl 00pa3oBaTeIbHON
OpraHu3anuu U OTKPLITOI'O UH-
(hopMmaroHHO-
00pa3oBaTeILHOTO MPOCTPAH-
CTBa.

HCTIONIb30BaHUs IU(POBOH 00-
pa3oBaTeNbHON cpeabl 00pa3o-
BaTeJIbHOM OPraHU3aLUU U OT-
KPBITOrO HH(DOPMAITMOHHO-
00pa30BaTeNIFHOTO MPOCTPAH-
CTBa B ITpoOIIeCCce 00yUEHMS.

peuicHus 3aga4.

JIOMalllHee 3aJaHnue
10 BCEM TeEMaM
JUCIUTIINHEL.

BrageTs: HaBBIKaMu pabOTEHI C

pa3IMIHBIMA TUPPOBBIMHU 00-

pa3oBaTeIbHBIMU CPEAaMH 00-

pa3oBaTeIbHOI OpraHu3alnuy 1

OTKPBITOTO MHPOPMALOHHO-

00pa30BaTeNTFHOTO MPOCTPAH-
CTBa.

HaXOZ[I/IT pemeHu pa3jindHbIX
O6paBOBaTe.HLHLIX 3aj1a4.

HpaBI/IJ'ILHOCTL ornpeaeie-

HUS TUTIA YPAaBHCHUSA U 3a-

Javu, MEeToJa UX pCIICHUs,

a TAKKE MPaBUJIIbHOCTD Ca-
MOr'0 pCIICHUs.

WNupuBuayanbsHOE
JIOMallIHee 3a/JaHHe
110 BCEM TeEMaM
JIUACLUILIAHEL

2.2 HIkaJanl OlleHUBAHUA:
[IpomexyTouHas aTTectanus ocyuiectiusercsa B 100-6amibpHOM 1mKane:
— 51-100 6amnoB (3auTeHO)
— 0-50 6anoB (He 3a4TEHO)

2 TunoBble KOHTPOJbHBbIC 3aJaHUsl WM HMHbIe MaTepHajbl, HEOOXOAUMBIEC IS
OLICHKHM 3HAHWIl, YMEHUH, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XaPAaKTePU3YIOLIMX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIUI B polecce 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl




©OoN Ok wDdE

Bonpocsl k 3auery

Knaccudukanus ypaBHEeHUN ¢ YaCTHBIMU IPOU3BOAHBIMHU.

[TpuBeneHre K KAHOHUYECKOMY BULY YPaBHEHUH TUMEepOOINYECKOr0 THIIA.
[TpuBeneHne K KAHOHMYECKOMY BHJly YPAaBHEHUH 3JUIMIITUYECKOTO TUIIA.

[TpuBeneHne K KAHOHMYECKOMY BHJly YPaBHEHU 11apaboIMuECKOro THIIA.

CBoOoHbIe KOJIeOaHuss OecKOHEeUHOM cTpyHBI (MeTon Jlanambepa).

CBoOoHbIC KOJIEOaHUsT KOHEYHOUM CTPYHBI 3aKpEIJICHHOW Ha KoHIax. Meton dypebe.
BrinyxaeHHbie KoJie0aHusl KOHEYHOU CTPYHBI 3aKPETIEHHOM Ha KOHIIAX.

Teopema 0 eIMHCTBEHHOCTH PEIICHUS 33a/1a4H O KOJICOAaHUH CTPYHBI KOHEUHOU JJINHBI.
Pemenue 3anaun o KosiebaHUsI KOHEYHOM CTPYHBI B C1y4ae HEOAHOPOIHBIX TPAHHUYHBIX
YCIOBUHU.

. Pemenue ypaBHeHUs TEIUIONPOBOJAHOCTH JUIsl KOHEYHOTO CTEPIKHS.
11.
12.
13.
14.
15.
16.

[TpuHIIMIT MUHM — MaKca.

Pemenue ypaBuenus Jlannaca B npsIMOYTrOJIbHHKE.
Pewmenune ypaBuenus Ilyaccona B mpsMOyroJbHUKE.
Pewenue 3amaun Jupuxie s kpyra.

WNurerpan Ilyaccona.

[TonHbIe ¥ 3aMKHYTBIE CUCTEMBI () YHKITUH.

IpakTuyeckue 3aaaHusi (IPUMePHI THIIOBBIX 32124 B 3a4€THOI padoTe)

ITpuBecTH K KAHOHUYECKOMY BUAY:
24u,, +10u,, +u, +8u, +2u, =0
[TpuBecTH K KAHOHMUYECKOMY BHJLY:
Uy — 28N XU,y —COS” XU,y —COSXUy =0
[TpuBecTH K KAHOHUYECKOMY BUAY:

2X X+Yy 2y . _
e Uy +287 Uy +e7 Uy, —xu=0
Haiitu obmiee penienue ypaBHEHUS:
12u,, +8u,,—7u,, +60u +70u, =0
Haiitu oG1ee perieHue ypaBHeHUs
YUy +2XYUyy + XUy, =0

Haiitn pemenue 3anaum:

o’u o

—=4— (—o0< X< 400, t>0),
atZ aXZ ( )

) ou 3

u|7 =X, = = 2
=0 otl, 1+x

Haiitu pemenue 3agauu:

ou o

—-=9—-(0<x<16, t>0),
atZ 6X2 ( )
=0, M o (t>0),
= 6X x=16

ul,_, =si 57[—)( o = 3sin 2%, (0<x<16)
=0 32 ot 32




8. Haiitu pemenue 3agauu:
2 2
a—g:a—l;+sin3x , O<x<m, t>0
ot OX
8—U(O,t)zo, u(z,t) =5.
OX

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

9. HaiiTu pemenue 3a1a4u:

2
a—u:9a—l;, O<x<m, t>0
ot 19)4
6—u(0,t)=0, u(z,t)=0.
194
u(x,0)=0.
10. HaiiTu pemenue 3a1a4uu:
2
a—u:a—l:+sin3x, O<x<m, t>0
ot ox
8—U(O,t):O, u(z,t)=0.
OX
u(x,0)=0.
11. Haiitu pemenue 3anauu:
ou U

E=?+e‘2tcosg (0O<x<z, t>0),
X

o =10, u|X=” =15, (t>0),

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

12. PemmuTh 3amady 00 OCTBIBAHUM OJHOPOIHOTO CTEPXKHS, €CIIM HavyajJbHas TeMIlepaTypa Jiu-
HeliHo m3MensieTcst ot T1 npu x = 0 1o T2 mpu x = |, mpeamnosaras Ha ero MOBEPXHOCTH TeTl-
J000MEH ¢ OKpyXkarouieil cpenoil remneparypsl To, IpH CIEAYIOMNUX IPAHUYHBIX YCIOBUSIX
x = 0: mojuepKUBaeTCs MOCTOsIHHAs Temiieparypa T1, x = |: momaepxuBaercsi MOCTOSIHHAS
temrieparypa Taz.

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

ul

1< x?+ y2 < 4, ynoneTBopsIonIee KPA€BbIM YCITOBHSM:

uj 2, g2 4= 2X, u|X2+y2:4: 2Xy.

X

3ayeTHoe 3a/aHue (OMJIET) BKIIIOYAET 2 TEOPETUUYECKUX Borpoca (POopMUPYIOTCS U3 MpPeICcTaB-
JICHHBIX BOIIPOCOB K 3a4eTy) U 2 MPAKTUYECKHUX 331aHus (IPUMEpbl IPUBE/ICHBI BBIIIE).

MaxkcuManbHOe KOMU4ecTBO OamnoB 3a 3aueTHoe 3amanue — 100 (50 GammoB MakcHMaibHO 3a
TEOpEeTUYECKHe BOMPOCh, 50 OayIoB MaKCUMAJIbHO 3a pEIICHHE TMPAKTHUSCKUX 3aJaHHi).

Kpurepun ouennBanus:

Kpurepuu onieHMBaHNs TEOPETHUECKOTO BONPOCa basbl
N3n0xeHHbIi MaTepuan GakTHUECKH BepeH, HAINYHME TTTyOOKHX HCUEPITBIBAIOLINX
3HAHWI; IPABUIIbHBIC, YBEPEHHBIE JEHCTBHS 10 TPUMEHEHHUIO MMOJYyYEHHBIX 3HAa- 21-25
HUI Ha IIPAKTUKE, PAMOTHOE U JIOTUYECKH CTPOMHOE U3JI0KEHUE MaTEpHUaIIa IIPU




OTBETC

Hanmuwne TBCPABIX U JOCTATOYHO IMOJIHBIX 3H8.HPII>1, IMPpaBUJIbHLIC I[GIZCTBPISI 10
IMPUMCHCHHIO 3HAHWUH Ha IMPAKTHUKE, YETKOC U3JIOKECHUE MaTCpHraia, JOIIyCKarOTCA
OTACJIBHBIC JIOTHYCCKUC U CTUJIMCTUYCCKHUEC IMOIPCIIHOCTHU, HCYBCPCHHOCTL U HC-
TOYHOCTH OTBETOB Ha JOIIOJHUTCIIBHBIC 1 HABOAAINE BOIIPOCHI

17-20

Hemnonueiil 0TBET Ha BOMIPOCHI; 3aTPYAHIETCS OTBETUTH HA JIOMIOJHUTENIbHbBIE BO-
POCHI

1-16

OTBeT He CBsI3aH ¢ BOIPOCAMH, HAJIMYKE TPYOBIX OIIMOOK B OTBETE, HEMOHUMAHUE
CYILLHOCTH U3JIaraéMoro BOIIPOCa, HEYMEHUE IIPUMEHATL 3HAHKS HA IPAKTUKE, He-
YBEPEHHOCTb M1 HETOYHOCTh OTBETOB HA JTOIIOJHUTEIbHBIE U HABOASAIINE BOIIPOCHI

MaxcumanvHolll Oaun 3a omeem Ha MeopemuyecKull 60NPoc

25

KpI/ITepI/II/I OLCHUBAHMS IIPAKTHUKO-OPUCHTUPOBAHHOT'O 3aJaHHA

bamiel

HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIC 3aJaHus BBIIIOJIHCHBI B ITIOJTHOM OGT:GMC, B IpCa-
CTaBJICHHOM PCUHICHUHA 000CHOBaHHO IIOJIYYCHBI IPpaBUJIBHBIC OTBETHI, IIPOBCACH
aHaJIN3, JaHa rpaMOTHAas UHTCPIIPETAlMA MMOJYYCHHBIX PE3YyJIbTAaTOB, CACIAHbI BbI-
BOJBbI; HOITYCKAIOTCSA BHIYHCIIMTCIIbHBIC OIINOKH Ha (I)I/IHaJ'ILHOM QTaIIC pCIICHUs

40-50

HpaKTI/IKO-OpI/IGHTI/IpOBaHHI)IC 3aaHus BBIIIOJIHCHBI B ITIOJTHOM O6”I)CMG, HO 1Ipu
AHAJIN3C U UHTCPIIPETALNHU IMMOJIYIYCHHBIX PE3YJIbTATOB NONYIICHBI HC3HAYNUTCIIb-
HBIC OIIII/I6KI/I, BBIBOAbI — JOCTAaTOYHO O60CHOBaHI)I, HO HCITIOJIHBI

29-39

HpaKTI/IKO'OpI/IeHTI/IPOBaHHLIC 3aJaHus BBIIIOJIHCHEI HE B ITIOJIHOM O6’beMe, IIpu
AHAJIN3C U UHTCPIIPCTALNHU ITOJYIYCHHBIX PE3YJIbTAaTOB JOIMYIICHBI OHII/I6KI/I, BBIBO-
Abl — HCIIOJIHBIC NJIN OTCYTCTBYIOT

1-28

HpaKTI/IKO-OpI/IGHTI/IpOBaHHI)IC 3a1aHuA BBIIIOJIHCHEI IMTOJIHOCTBIO HCBCPHO UJIK OT-
CYTCTBYCT PCHICHUC

0

MaxcumanvHolii 6ann 3a peuwieHue 08yX NPAKMULECKUX 3a0aHULL

50

HTorosas onieHka GOpMHUPYETCs U3 CyMMbI HAOpaHHBIX 0AJIIIOB 32 BHIITOJHEHHUE 3a4E€THO-
ro 3a7aHus (2 TEOPETUUECKUX BOMPOCOB U 2 MPAKTUUECKUX 3aJJaHUN) U COOTBETCTBYET LIKaJE:

— 0-50 6anoB (He 3a4TEHO)
— 51-100 6anoB (3a4TeHO)

HpaKTI/IKO-OpI/IeHTI/IPOBaHHLIe 3aJaHus

Bonpocsl k onpocy (KOJIIOKBHYMY)

1. Knaccugukaius ypaBHeHUI ¢ YaCTHBIMU POU3BOAHBIMHU:
— ONpeJesieHNEe YPaBHEHUS B YaCTHBIX IPOU3BOHBIX, IPUBECTH IPUMEPHI,

— OIpCACIICHUC PCIICHUA YPAaBHCHUS B YaCTHBIX ITPOU3BOJAHDIX,

- KJ'IaCCI/Iq)I/IKaI_II/IH ypaBHeHI/Iﬁ B YaCTHBIX IPOU3BOJHBIX IO PA3HbIM IIPpHU3HAKAM, ITPUBECTU

IIpUMEPHI HA Ka)XJIbIM BUJI.

2. OcHoOBHas TCOpCMa TCOpUun ypaBHCHI/II\/'I B YaCTHBIX NPOU3BOJHBIX. XapaKTepI/ICTI/IquKOC

YpaBHCHHUEC YPAaBHCHUS B YaCTHBIX ITPONU3BOAHBIX.

3. IlpuBeneHune Kk KAHOHUYECKOMY BUY YPaBHEHHI TUTIEPOOTMUECKOTO THIA (C TIOCTOSTHHBIMHU

U TIepeMEeHHBIMU KO3 pULIEeHTaMu).

4. TlpuBeneHue K KAHOHMYECKOMY BUY YPaBHEHM JITUITHYECKOTO TUMA (C MOCTOSHHBIMU U

NEepEeMEHHBIMHU KO PUIIMEHTaAMH).

5. HpI/IBe,Z[CHI/IC K KaHOHUYCCKOMY BUOY ypaBHCHHf/'I Hapa6om/1qec1<0ro THIIA (C IMOCTOAHHBIMHA U

NEepEeMEHHBIMHU KO PUIIMEHTaAMH).




6. CpoOoxanbIe KOIeOaHUsT OECKOHEYHOM cTpyHBI (MeTon [lamambepa):
— BwIBOX (hopmyitbl JlamamOGepa,
— XapaKTepUCTHKA HaYaIbHBIX YCIOBUN ypaBHEHUS KOJeOaHUsI OECKOHEYHON CTPYHBI.
7. CBoboanble KoeOaHMs] KOHEYHOU CTPYHBI 3aKPEIJICHHON Ha KOHIIAX:
— XapakTepuCTUKa (OMUCaHue) MOCTABICHHON 3a/1a4H,
— XapaKTEepUCTHKA Ha4yaJbHBIX U TPAHUYHBIX YCIOBUH,
— meton dypwe (onucaHue).
8. BriHyXIeHHBIEC KOTeOaHUsI KOHEUHOM CTPYHBI 3aKPEIUIEHHOM Ha KOHIAX:
— XapaxkTepucTHKa (OMHCaHKE) MOCTABICHHOM 3a1a4H,
— XapaKTepHCTHUKA HaYaJIbHBIX U TPAHUYHBIX YCIIOBHH,
— wMeroa Dypoe (onucanue).
9. Teopema 0 eTMHCTBEHHOCTH PELICHHS 331a4u O KOJICOAHUU CTPYHBI KOHEUHOU JIJTHHBEI.
10. Pemenue 3a1auu 0 KoeOaHUsI KOHEUHOUW CTPYHBI B CITydae HEOJHOPOIHBIX TPaHUYHBIX
YCJIOBUM:
— XapaKTepUCTHKA (OMUCcaHKe) MOCTaBICHHOW 3a/1auH,
— XapaKTEepUCTHKA HavaJIbHBIX U TPAHUYHBIX YCIOBUH,
— Merox Pypbe (onucaHue).
11. Pemienue ypaBHEHHs TEIIONPOBOTHOCTH AJIi KOHEYHOTO CTEPIKHS:
— XapakTepuCTHKa (ONMUCaHUE) TTOCTABJICHHON 3a/1a4H,
— XapaKTEepUCTHKA HavaJIbHBIX U TPAHUYHBIX YCIOBUM,
— Meron Dypwe (onucaHue).
12. TlpuHIMI MUHU — MaKca.
13. Pemenue ypaBuenus Jlamnaca B mpsIMOYTOJIbHUKE.
14. Pemenue ypaBuenus [lyaccona B IpsMOYTOJIbHUKE.
15. Pemienne 3anaun Jupuxie pis kpyra.
16. Unterpan [lyaccona.

KpnTeme oneHMBaHUA. MaKCHUMalIbHOE KOJIMYECTBO OamioB o BceM TemaM — 50:

Kputepun oneHnBaHus BBINOJIHEHUS OTBETA HA OTAEJIBHBIN BOIIPOC bayuter
OO6yuaronuiics OTBETUII IPABUIBHO 3-4
OOyuaronuiics He OTBETUJ PABHIBHO 0-2
MaxcumanvHolti Oann 3a omeem Ha 00UH BONPOC 3-4

KonnyecTBo 6ayijioB 1o OMpocy Mo TeMaM Kypca pactpeessieTcs CIeyOonuM 00pa3oM.

Tembl «YpaBHEHHS C YACTHBIMH MTPOU3BOIHBIMIY U «OO01IIast 3a/1a4a NMPUBEACHHS YPABHEHUIT K
KaHOHUYECKOMY BUaYy» (110 Bonpocam 1 - 5):

— 0-9 6amnoB (He 3a4TeHO),

— 10-15 GamnoB (3auTeHO).

Tema «BosHOBOE ypaBHeHHE» (110 Bonpocam 6 — 10, 12):

— 0-12 GammoB (He 3a4TEHO),

— 12-20 6aioB (3a4TeHO).

Tema «Ilapabonmueckue ypaBaeHus» (110 Borpocam 11, 13 - 16):

— 0-9 6annoB (He 3a4TeHO),

— 10-15 6annoB (3a4TeHO).




NuauBuayanbHoe 10MallHee 3aJaHne (MHANBUAYaIbLHasA padoTa)

BapuanTt 1
[TpuBecT K KAHOHUYECKOMY BUAY:

a. 2eu, —2e*u,, +u, —2e*u, =0,
6. Xu, +4xu, +(4x—x*)u,, —u, —2u, =0.
2 2 2
. Haiitu o61ee pemenue: 28 u_5 o'u _|.3a u 6@_9@ 0.

x> oxoy eyt ox oy

. Pemmtsb kpaeByto 3agauy:

2 2
a—l; ou — +e7' CcosX (0O<x<z,t>0)
ot
wl oy
aXX:O 8XX=7Z’
Uli_o=3 u =0.
ot |i_o

. Pemuth 3a1auy 00 OCTHIBAHUU OJTHOPOJIHOTO CTEPKHSI, €CIIM HayallbHas TeMIepaTypa MoCTo-
SHHA U PaBHA |, IPEIoIaras Ha ero MOBEPXHOCTH TEIIOOOMEH C OKPYKAIOLIEH cpeaoi

TEMIICPATypPhbl TO, IIpu CJICAYIOMUX T'PAaHUYHBIX YCJIOBUAX X = 0: MOAACPIKUBACTCS ITOCTOSH-
Has TEMIICpaTypa T1,x= I: KOHCII TCIIIOU30JIMPOBAH.

T
. Haiitu rapmonnueckyto ¢pyHkimio B kpyrosom cexrope 0 <r <2, 0 < ¢ < —, ynosnerso-

u | go:O: u |
PAOIIYIO KPAaCBbIM YCIIOBHUAM: 3

ul|,_,=4sin9¢ —sin 3¢p.

=0

Bapuanr 2
ITpuBecTH K KAHOHUYECKOMY BUAY:

a. XU, —2Xyu,, + YU, +(2y —x)u, =0,

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

. Haiitu oOriee penrenue: 37_ 0 d%u 8@_10@ Zoiu 0
Ox? oxoy  oy? oy
Pemuthb KpaeByro 3a1aqy:
o°u o .
> =—— +€ 2sin2x (0<x<7z,t>0)
a? ox?
U‘X:O=0, u‘x:n:O'

. ou
Uli_g=sinx, =0.



Pemutsb 3a1auy 00 OCTHIBAHUU OJJHOPOJIHOTO CTEP:KHSI, €CIIM HayallbHas TeMIepaTypa MocTo-
SHHA ¥ paBHa |, IpearnoJaras OTCYTCTBUE TEII00OMeHa Ha GOKOBOW MOBEPXHOCTH, ITPH
CIIIYIOIIMX TPAHUYHBIX YCIOBHX X = 0: KOHEI[ TeIION30JKpOoBaH, x = |: monepxuBaetcs
MOCTOsIHHAs TeMreparypa To.

Haiitu penrenue u( go) ypasrenus [Tyaccona AU = 2r?sin 2¢ B xonbue 1 <r <3, yno-
BJIETBOPSIOIIEE KPAeBbIM yciioBusaM: U | r1= 4sin3p, Ul r—3= 2C0S.

Bapuant 3
[TpuBecT K KAHOHUYECKOMY BUAY:

a. <4y2+1),|xx+4yuxy+uyy+2ux =0,
0. (4xy2 - X)JXX +8yx2uxy +4x3uyy + (4x2 +l—4y2)JX =
ou o _du ou ou

. Haiitu oGwiee pemenue: g + -5 — 66— +55—=0-
ox* oxoy oyt ox oy

Pemuts KpacBYIO 3a1a1y:

2
6121_8 +e'cosx (0O<x<7z,t>0)
ot? ox?
u\fO:O, u =0,
= aXX—ﬂ
Ulio=0, u —sin 2,
t=0

Pemuts 3a1auy 00 OCTBIBAHUU OJTHOPOJIHOTO CTEPIKHSI, €CIIM HayaJIbHAs TeMIepaTypa JIMHEN-
Ho usmenstercs or 1 mpu =0 no T, npu X = |, npeanonaras orcyrcTBue TemmoobMeHa Ha

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

T
Haiitu rapmonnueckyto GpyHkimo B kpyrosom cektope 0 <r<1, 0 <o < E , YAOBJIETBO-

ul,_o=U| <=0,
PAIOIIYIO KPAEBBIM YCIOBUSIM: 6

U|,_,=2sin6¢p —3sin12¢.

Bapmuanr 4
ITpuBecTH K KAHOHUYECKOMY BUAY:

. XPU,, +2XU,, +(x2 +l)Jyy -u, =0,
6. (1—e2x’2y o+ 2y Uy, +e2 U, =0.

. Haifth o6mee pemerme: Y +6 o’ n 5@ 4.
x> oxoy oy ox oy
Pemmts KpaeByro 3a/1a4y:
2 2
a—g_a—ere tcos (0<x<z,t>0)
ot°  ox 2



au

=0, u,_ =0,
OXly_o x=z
3X  ou
Uli_g=C0S—, —| =
2 ot | o

Pemntsb 3a1auy o HarpeBaHUM OJAHOPOJHOTO METAIITHYECKOTO CTEPIKHS TOCTOSTHHBIM DJIEK-
TPUYECKAM TOKOM, €CIIM HayallbHas TEMIIEpaTypa JMHeHHo n3mensiercs ot 1, npu =0 no
T, opu X = |, npeanonaras Ha ero MOBEPXHOCTH TEMIOOOMEH C OKPYKAIOIIEH CpeIoi TeM-

neparypsl To, Ipu ClIEAYIOMNX TPAHUYHBIX YCIOBUSIX X = 0: OAIEP/KUBAETCS IOCTOSTHHAS
temrepatypa T1, x = |: mognepxuBaercs nocrosiuaas remneparypa Ta.

Haiitu pemenue u( go) ypastenus ITyaccona AU = 2r% —2¢052¢ B konsue 2 < <3,

YIOBJIETBOPSIOIIEE KpaeBbIM yciosusm: U | r—»=C0S@, U | r=3= 2sin @.

Bapmuanrt 5
[IpuBecTr K KAHOHUYECKOMY BHUJLY:

& Uy —4XYU,, +4x2y2uyy + (4x2 —Sy)Jy =
3 2 2 - 2 H 2 -
6. cos’ yu,, —2cosxcos” yu,, —cosysin® xu +(S|n XC0s? y +sin y cos® X —sin y)Jy =

. Hantu O6HI€G PCLICHUC! 3@ +20 62 ZSi _1087U _ 506711 0
ox? oxoy  oy° X oy

Pemuts KpacBYIO 3a1a4y:

o’u o

— =—+e'sinx (0O<x<z,t>0)
a? ox?

U‘X:O =0, U‘X:ﬂ' =0,

Uli_o=sin3X, au =sin 2x.

t=0
Pemnts 3a1a4y 0 HarpeBaHUM OJHOPOIHOIO METAJUIMYECKOTO CTEPKHS ITIOCTOSIHHBIM JJIEK-
TPUYECKMM TOKOM, €CJIM HayaJlbHas TEMIIEPATypa MOCTOSHHA M paBHA |, Ipenoaras oT-
CyTCTBHE TeII000MeHa Ha OOKOBOW MOBEPXHOCTH, MPHU CIEAYIOIUX T'PAHUYHBIX YCIOBHSX X

= (: MPOMCXOTUT TEIUIOOOMEH ¢ OKpyKaromiei cpenoi Temnepatyps! To, x = |: mporcxomut
TEII000MEH C OKpy»Karolel cpenoit remneparypsl To.

Haiitu pemenue U(I’; ¢) ypasuenus ITyaccona AU =T —2SiN @ B komsue 1< <2, yo-
BJIETBOPSAIOLIIEE KPA€BBIM yciioBusaM: U | r1= sin 2(0, u | r—2= COS3(p.

Bapuanr 6
I[IpuBecTH K KAHOHUYECKOMY BUIY:
& xPu, —2x°U, —(2xy+ yZ)Jyy +Xu, —(2x+ yu, =0,
6. 4x*y’u, +4xy’u, +yu,, —(l+ 2y? + 2x2y2)~1y =
. Haiitu oGuiee penienmue: 56 Y. .13 o’ 8@ 15U L oq U _g.
ox? T oxay oyt ox oy

Pemmnth kpaeByro 3amady:



2 2
u u 5x
a—zza—z—tcos— (O<x<z,t>0)
ot OX
aiu :O’ ‘X=7Z='
aXx:O

3x au X

=C0S—.

u|t:0:—4cos?, r 5
t=0

4. Pemmtb 3a7auy 00 OCTBIBAHUHU OAHOPOIHOTO CTEPIKHS, €CIIM HaYallbHas TeMIepaTypa MocTo-
SHHA ¥ paBHa |, , Iperoaras OTCYTCTBUE TEII00OMeHa Ha GOKOBOM MOBEPXHOCTH, IIPU
CIIEYIOIIUX TPAaHUYHBIX yclaoBusaX x = (: mojaepkuBaeTcs MocTosiHHas Temneparypa T1, x =
|: mognepxuBaercs nocrosinaas remmeparypa To.

5. Haiitu peruenmue U(X; y) ypasenns Ilyaccona AU = 2X% B komsue 1< X% + Y2 <9, yro-

)
|x2+y2:9_ X

2
BJIETBOPSIIOLIEE KPAEBBIM YCIOBUAM: U |X2+y271= v,
Bapuant 7
14. TIpuBeCTH K KAHOHUYECKOMY BHJLY:

a. U, —2e'u, +(e2X —1)Jyy —e‘u, =0,
6. Uy —4xyu, +4x%y%u,, +(4x2y—3y)Jy =0.
2 2 2
15. Haiitu ob1iee penieHue: 2]_67u _ 2987u+1087u _g‘iu + 6‘1“ -0-
ox? oxoy  oy:  ox oy
16. Pemuth KpaeByro 3a1a4y:
2 2
8—;j:a—g+4cos% (0O<x<7z,t>0)
ot®  ox 2

ou

— =0 ul, =0,
OX x=0

3x  ou 5X
ul,_o=8cos—, —| =-8cos—.
2 t=0 2
17. Pemmth 3aavy 00 OCTBIBaHUH OIHOPOAHOTO CTCPIKHSA, CCJIIN HavdaJIbHast TEMIICpa-
Typa JUHEHHO U3MEHSIETCS OT T1 npu = 0 no T2 npu X = I, npeamnojaras Ha ero 1o-
BEPXHOCTH TEIUNIOOOMEH C OKpYyXkaromeil cpenioil remneparypsl To, IpH CIEIyIONUX Ipa-
HUYHBIX YCIIOBUAX X = 0: NMOAACPIKUBACTCS ITOCTOSIHHAA TEMIIEpATypa T1, x=1 KOHCII

TCIIJION30JIMPOBAH.

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

1< x?+ y2 < 4, ynoBneTBopsIONIee KPAEBbIM YCITOBHSAM:

|x2+y2 h 2X, u | x2+y2:4: 2Xy
Bapuanr 8
1. HpI/IBCCTI/I K KaHOHUYCCKOMY BUY:

a. U, +2sin Xu,, —cos” Xu,, +2u, +(cosx+2+2sin x)u, =0,



6. YU, +2xy%u,, +2X°yu,, —[xz +2y2juy =0.

2 2 2
. Haiitn oOmiee permenue: 9@_8 o'u _87u+6067u_6067u 0-

ox?  oxoy oyl ox oy

Pemute kpaeByro 3agauy:

2
6121_6121 2tcos X (0O<x<z,t>0)
ot°  ox 2
g, u,_ =0,
Xly—o x=n
X ou X
Uli_o=C0S=, — =—CO0S—.
2 ot |0 2

Pemmuth 3aaa4y O Harp€BaHM OJHOPOJHOI'0 MECTAJNIMYCCKOTO CTCPIKHA ITOCTOSHHBIM 3JICK-
TPUUIECCKHUM TOKOM, €CJIM Ha4YaJIbHasA TEMIICpATypa IMOCTOAHHA U paBHA T , IpeéamnoJjaras oT-

CYTCTBHE TETJIOOOMEHA Ha OOKOBOM MOBEPXHOCTH, MPH CICTYIONINX TPAHUYHBIX YCIOBHAX X
= (: MPOUCXOAUT TEIUIOOOMEH C OKpY»Karolei cpenoit remnepatypsl To, x = |: KoHeI Termio-
M30JIMPOBaH.

Haiitu pemenune U(X; y) ypaBaenust [lyaccona AU = 2X(X2 + y2) B KOJIbIIC

4<x?+ y2 <9, ynoBneTBopsolee KPaeBbIM YCIOBUSIM:

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

Bapuant 9
[TpuBecT K KAHOHUYECKOMY BUAY:

. XUy +2yXU,, + y2(4x2 +1)Jyy —u, + y(4x2 + X—l)Jy =

6. XUy +2xyu,, + YU, —xu, =0.

2 2 2
. Haiitu oOmmee pemenue: 387_1767u_568u_3167u 248<iu 0-
Ox? oxey oyt ox
Pemuth kpaeByto 3agauy:
2 2

a—l;_a——33|ntcos5— (O<x<z,t>0)
at? ox? 2
au =0, ul,_ =0,
aXx:O X=7r

X ou X
Uli_p=—C0S—, —| =4c0s—-.

2 Ot 2

Pemuts 3anauy 00 OCTBIBAHUU OJJHOPOJIHOTO CTEPKHS, €CJIM HadallbHasl TeMIepaTypa JIMHel-
Ho usmenstercs ot 1 mpu =0 no T, npu X = |, npennonaras orcyrcTBue Tennoo6MeHa Ha
OOKOBOI TOBEPXHOCTH, MPH CIAEAYIOUINX IPAaHUYHBIX YCIOBUAX X = 0: IPOUCXOIUT TEIMI000-

MEH ¢ OKpYKaroIiei cpeaoi remmepatypsl To, x = |: IpOHCXOIUT TEIIOOOMEH C OKPYKar0-
nieit cpenoit remneparypsl To.



5. Haiitu petenune ypasuenus ITyaccona AU = Ar?sin 2¢) B KOJBIIEBOM CEKTOPE

. U ”
(r, (p), 1<r<3,0<p< a0 YIOBJIETBOPSIIOLIEE YCIOBUSAM:

ou

:0,
op

_7
(/)4

ul

p=0 -
ul,_,=5sin6p, u| _,=8sin10¢.

Bapuant 10
1. IlpuBecTH K KAHOHMUYECKOMY BH]LY:
a. u,—2yu, —3y“u, —4u, —15yu, =0,

XX
0. sin y(1+sin2 y)JXX —2sin yu,, +sin yu,, +cosyu, —cosyu, =0.
2 2 2
2. Haiitu o61ee peuieHue: 35a u —99 o°u +706 u +787u_10‘lu:0.
Ox? OX oy oy ox oy

3. Pemmwmth kpaeByro 3a1a4y:

2 2
ail;:a—l;+8t3c03§ (0O<x<7z,t>0)
ot ox 2
aiu :O, u‘ _ :01
ax <=0 X=r
u|t:0:4cos§, au :—SCOSQ.

2 2

t=0
4. Pemmuth 3aaa4y O Harp€BaHWH OAHOPOAHOI0 METANNIMYCCKOTIO CTCPIKHA IMOCTOAHHBIM J3JICK-

TPUYICCKHUM TOKOM, €CJIM HadallbHasd TEMIICpaTypa JIMHEMHO MU3MEHSICTCS OT Tl npu = O J0

T, mpu X= |, npeamonaras orcyrcTBHe TemmooOMeHa Ha GOKOBOI MOBEPXHOCTH, TIPH CIIe-
JYIOIIMX MPaHUYHBIX YCIOBUAX X = (: KOHEI TEIUIOM30JUPOBaH, X = |: KOHEIl TEeIION30IUpO-
BaH.

5. Haiitu pemenne ypasuenus [Tyaccona AU = 2r* COS® B KpyroBOM CEKTOpE

. = 7Z-
(I‘, (0), O0<r<2,0<p< o[ Y/IOBJIETBOPSIOIIEE YCIOBUSIM:

ou
op =0
ul|,_,=3c0s3¢p—Ccos5e.

=0, ul

_ﬁ:O’
=3

Kpurepun oneHuBaHus WHIAUBUAYATbHBIX 3aaHUM.
MakcuManbHOE KOJTHYECTBO OAJIOB 32 OTJCNbHBIN BapuaHT MHIUBUIYyaTbHOU paboThI (5 3a1a-
Huii) — 50.



Jns 3amanuii 1a, 10, 2:

Kputepuii onieHHBaHuUs baubl
3aaHue BBINOJIHEHO B MOJTHOM 00BEME, TOMYCKAIOTCS BHIYMCIUTEIbHBIE OIIHOKU 5
Ha (pUHATBHOM 3Tare penieHus
3a/iaHue BBINOJIHEHO C OIIMOOYHBIMH IPOMEKYTOUHBIMH BBIBOJAMH U pacueTaMu
(HempaBUIIHLHO OIPE/eiCH TUIl YPABHEHUS W/UITH IPUMEHEH HECOOTBETCTBYIOIIUI 1_4
QITOPUTM; BBIUMCIUTEIbHbIC TPOMEKYTOUHBIE OIIMOKH, TPUBOISAIINE K HEIIpa-
BUJIBHBIM BBIBOJIAM)
3a/laHue BBINOJIHEHO MOJHOCTHI0 HEBEPHO WM OTCYTCTBYET PElICHHE 0
MaxcumanvHolil 6a11 36 00HO UHOUBUOYATbHOE 3A0AHUE 3)

Jus 3amannii 3, 4, 5:

bamer 3a 3aJaHueC

KpI/ITepI/II/I OLICHUBaHUA 3 4 5

3aganue BHIIOJHEHO B TIOJIHOM 00bEMeE, JTOITYCKAIOTCS BHIYUCITH-
TEJIbHBIC OITMOKH HA (PMHAIBHOM dTare PeIICHHs

13-158-10| 8-10

3aaHue BBIITOJHEHO C OIIMOOYHBIMU TPOMEXYTOUHBIMU BBIBOAAMU
U pacueTaMy (HETIPaBHIILHO OTIPEIeNICH THIT 3a7a4 W/UIH IPUMEHEH
HECOOTBETCTBYIOLIUHI AJITOPUTM; BBIUUCIUTEIbHBIE IPOMEKYTOUHBIE
OIMOKH, NPUBOJSAIINE K HETPABIIIbHBIM BBIBOJIAM)

3a,I[aHI/Ie BBITIOJIHCHO ITOJIHOCTBIO HCBCPHO HJIM OTCYTCTBYCT PCILIC-
HUC

MaxcumanvHolil 6a11 36 00HO UHOUBUOYANbHOE 3A0aHUe 15 10 10

3 MeToanyeckue MaTepHuaJibl, ONpeaesiOle NMPoueaypbl OLeHHBAHUS 3HAHWUIA,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yIOUIUX 3Tanbl opmMupoBa-
HHUS KOMIIeTeHIM I

ITponetyps! OoLleHUBaHMS BKIIIOYAIOT B c€0s TEKYLIUI KOHTPOJIb M MPOMEXKYTOUHYIO aT-
TECTALUIO.

Texkymmii KOHTPOJIb YCIEBAEMOCTH IPOBOAUTCA C HCIOIb30BAHUEM OLIEHOUYHBIX
CPEJCTB, IPEICTABICHHBIX B 1. 2 TAaHHOTO MPUJIOKEHHs. Pe3ybTaThl TEKYIIEro KOHTPOJIS 10BO-
JATCS 710 CBEJIeHUs 00YJalOLINXCs 10 TPOMEXYTOUHOM aTTeCTal|H.

IIpomexyTouHas aTTecTanusi IPOBOJUTCS B popMe 3aueTa. 3a4eT IPOBOAUTCA 1O pac-
MMCaHUIO IIPOMEKYTOUYHOM aTTECTallMM B YCTHOM BHJe. KommdyecTBO BOIPOCOB B 3a4ETHOM 3a-
naann (Ouiere) — 4 (2 TeopeTHYeCKUX BOIpOca W 2 MpakTHUecKuX 3ananus). OObsBIeHNE pe-
3yJIbTaTOB MPOU3BOAUTCA B JIEHb 3a4eTa. Pe3ynbTaThl aTTecTaluy 3aHOCATCS B BEAOMOCTb U 3a-
YETHYIO KHM)KKY 00 y4arolerocs.

OOyuaromyecsi, He MPOIIEIINE MPOMEKYTOUHYIO aTTECTAllMI0 MO rpaduKy MpPOMexy-
TOYHOM aTTecTallu, JOJLKHBI JINKBUAUPOBATH 3a/10J)KEHHOCTD B YCTAHOBJIEHHOM HOPSIKE.




IIpunoxenne 2
METOJUYECKHUE YKA3AHMUS 11O OCBOEHUIO JUCHUITJIMHBI

VY4eOHBIM MJIAHOM MPEYCMOTPEHBI CIIETYIOIINE BUJIbI 3aHATHIA:

—  JICKIHMH;

—  NOPaKTHUYECKUE 3aHSTHSI.

B Xone JIeKIMOHHBIX 3aHATHI pacCMaTPUBAIOTCS OCHOBHBIE THIIBI M METOJbI PEIICHUS
YpaBHEHUHM B YaCTHBIX ITPOU3BOJHBIX M 3a/1a4, COCTaBIEHHbIX ¢ nomoupo YUII. B xone npak-
TUYECKUX 3aHATUU CTYACHTHI 3aKPEIUISIOT 3HAHUS, MOJYYEHHBIE Ha JICKIUOHHBIX 3aHATHUAX, ITY-
TEM pELICHUS 3a/1a4.

[Ipu moAroTOBKE K MPAKTHUECKUM 3aHATHAM KaXKIbIi 00yUYaIOMUNACS TOJDKEH:

—  U3y4UTh PEKOMEHJOBAHHYIO YUCOHYIO TUTEPATYPY;

—  U3Y4YUTh KOHCIEKTHI JICKIUI;

—  BBINOJIHUTH JOMAIIHEE 3aJaHME K IPEABbIIYILIEH TEME.

VYriny0biaeHHOe U3ydYeHHEe BOMPOCOB JICKIIMOHHBIX 3aHSATHH, a TakKe BOMPOCOB, HE pac-
CMOTPEHHBIX HA JICKIUAX U MPAKTUYCCKUX 3aHATHUAX, TOJKHBI OBITh H3yICHBI O0YJIAFOIIUMHUCS B
X0Jlle caMoCTOSTeNnbHOM paboTel. KOHTponb caMocTosATeNnbHONH pPadOThl OO0y4aroummxcs Ocy-
LIECTBIIIETCSA B XOJE€ 3aHATUM MOCPEICTBOM ONpPOCAa M PEIMICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3agaHuil. B xome caMocTosTenbHON pabOThl Kaxablil o0yJaronuiicss 00s13aH IPOYUTATh OCHOB-
HYI0 U IO BO3MOYKHOCTH JIONOJIHUTEJIbHYIO JINTEPATypy MO U3y4yaeMOH TeMe, JOINOJIHUTh KOH-
CIIEKTHI JIEKIIMH HEIOCTAIOIIMM MaTEpPUaIoOM, BHINMHUCKAMHU U3 PEKOMEHIOBAHHBIX [TE€PBOUCTOYHHU-
KOB. BbIIeUTh HENOHSATHBIE TEPMUHBI, HAUTU MX 3HAYEHUE B JuTepaType. s moaroToBku K
3aHATHUAM, TEKYIIEMY KOHTPOJIIO U MPOMEKYTOYHOM aTTECTAI[MM 00YyJarouuecss MOTyT BOCIIOJIb-
30BaThCs AJICKTPOHHO-OMOIMOTECUHBIMU CUCTEMAMH.



