OEJIEPAJILHOE I'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbHOE
VUPEXJIEHUE
MHKJIIO3MBHOI'O BBICIIIEI'O OFPA3OBAHNA
«MOCKOBCKHUI TOCYJIAPCTBEHHBIIA T'YMAHUTAPHO SKOHOMHWYECKHU
YHUBEPCUTET»

KA®EJIPA [TIPUKIAJTHOU MATEMATUKH

- VTBEPXJIAIO
v [IOKYMEHT MOAMCAH

%ﬁ SMEKTPOHHOV MOAMMCHIO IIpopexTop/110 ¥4e6H0-MeTOAUYECKOl paboTe

& = Qs yn E.C. Caxapuyk

Ceptudukar: 041CDIB1001CAF77894D606F5F479EB1E9 ’ .
Bnageney: Caxapuyk EneHa CepreesHa (@7/.7» YA 205)4?{(1“
Lencteutenen: ¢ 26.09.2022 po 26.09.2023

\. J

®OH/I OHEHOYHBIX CPEACTB
YpaBHeHHE B YACTHBIX IIPOU3BOIHBIX

HAaUMCHOBAHHUEC JUCIHUIIIIAHBI

01.03.02 «IIpukaagHas MaTeMaTHKa d HHGOpMaTHKa
mudp ¥ HAUMEHOBaHHUE HATIPABJICHUS [IOTOTOBKH

BBIYHMCIUTEIbHAA MaTEMAaTHUKa U I/IHQOQMQHHOHHHC TEXHOJIOTHH

HanpasJIeHHOCTH (IPOGdHIb)

Mocksa 2022



PaspaboTduk:

MITDYVY, nomeHT kabeaphl IPUKIATHON MATEMATHKH
MECTO pa60'm, 3aHMMaeMas J0/DKHOCTh

e 57 /a{ 4 Hyny6ume J1.B. 14.0 2020 r

VL4 /nonyc D.MN.0. Jlara

4

®oHJ OUEHOYHBIX CPEACTB PacCMOTPeH M OHOOpeH Ha  3aCellaHuH Kadenpsl
AL AL QAQAD Pt p AN
.

Ne 2 .
(mpoTokon /;51 oT«Z4 » 03 024-1.)
Ha 3aceanuu Y4ueGHO-MeTomuueckoro copeta MITOY
(mpotokon Ne /ot « 7 » & 209 r.)
CorJacoBaHoO:

IIpencraBuTens paboToAATENL e

5 /A? R
W o6beauHeHus paboToaarenen / Bacunbes E.B. /
HayuHeni corpynnuk, ®T'BY THII ®enepanbHblii MEIUIIMHCKHHM OMOQU3NIECKUN [IEHTP UMEHH
A.U. Bypuazsua ®PMBA Poccun

(HOMXHOCTB, MECTO PabOTHI)
«dAY__03 2004F.

HauansHuk %“1 {0-METOIMIECKOTO YIIPABIEHHS
W.I". ImuTpueBa

« 2L » o/ 2022 r.

Haua/b HIK METOIYECKOr0 OTAeNa
<> / JE.TaneeHok

« J#» P 2022 T.

):[eKaH q)aKyaneTa
= i E.B. Iletpynuna

«IE» _~ 7 2022 r.




NS s

CopeprkaHue

[TaciopT (OHIA OLIEHOUHBIX CPEICTB. .. ueutteneeneenteneneneeneaneaneneenenns

[TepeueHBb OLIEHOUHBIX CPEIICTB. - .t ntenuenteneeneenee et eneateaneeeeaneaneannes

Onucanue nokasareneil U KpUTEPUEB OLICHUBAHUS KOMIIETEHLUH. . .............
Metoauueckre MaTepuanbl, ONPEICNAIONINE MPOLEAYpbl OICHUBAHHS PE3yJIbTaTOB
00y4YeHHSI, XapaKTePUIYIOIIUX ATAIbl HOPMUPOBAHHS KOMIETEHIH. . . .. ... ..

Matepuansl 1 NPOBENEHUS  TEKYHIETO  KOHTPOJIS M IPOMEXKYTOYHOM
ATTECTALIMM . « ettt et et e te et et eee et e e e e e et e et et et e et e e e e e e eaeens



1. HACHOPT ®OHIA OHEHOYHbIX CPEACTB
[0 JUCUUIUINHE «YPaBHEHUs B YACTHBIX MPOU3BOAHBIX).

OrneHOUHBIE CpPEACTBAa COCTAaBIAIOTCA B COOTBETCTBUM C  pabodeld IpOrpaMMoii
JUCLUIUIMHBL U IPEACTABISIOT cO00M COBOKYIMHOCTh KOHTPOJIBHO-U3MEPHUTEIbHBIX MaTEpUAIOB
(TunoBble 3amauM (3a7aHusA), KOHTPOJBbHBIE PAaOOTHI, TECTHl M Jp.), NMpeIHA3HAUYCHHBIX IS
U3MEPEHUs YPOBHS TOCTHKEHUS 00yUYarOIMMUCS YCTaHOBIICHHBIX PE3YIbTaTOB 00yUEHUsI.

OneHouyHblE CpelICTBAa  HCIOJB3YIOTCA IPU  MPOBEACHUM TEKYILEro KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTALlUU.

Tabmuna 1 - [lepedenb KomneTeHIHiA, (POPMUPYEMBIX B IPOLIECCE OCBOCHHSI TUCIUTUTUHBI

Kon IInanupyemsble pe3yJbTaThl 00y4eHHs 0 JTUCHHUILINHE (MOAYJIIO),
KOMIIeTEeHI[UH XapakTepu3ylolue 3Tanbl JOpMUPOBAHUS KOMIIEeTEHUMii
OIIK-1 CrnocoOeH mpuMeHsTh (yHIaMEHTAJIbHbIE 3HAHUA, MOJTYYEHHbIE B 00JacTu

MareMaTU4ecKuX W  (WJIM) eCTEeCTBEHHBIX HAyK, U HCIOJb30BaTh WX B
npoeccroHabHO e TEeNbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, (PU3UKH, BEIYUCITUTEILHON TEXHUKH U
MIPOrpaMMHUPOBAHHUSL.

OIIK-1.2. VYmeer pemars CTaHZapTHBIE NPO(ECCHOHAIBHBIC 3a7addl C
MIPUMEHEHUEM €CTECTBEHHOHAYUHBIX U OOIEMHKEHEPHBIX 3HAHUN, METOJIOB
MaTeMaTUYeCKOro aHajiu3a U MOJICITUPOBAHMS.

OIIK-1.3. Brnangeer HaBbIKaMHU TEOPETUUECKOTO M HIKCHEPUMEHTAIBHOTO
MCCIICTIOBAHMS 00BEKTOB MPO(PECCHOHAIBHON IeATEITHHOCTH.

- HOCOOCH MPHMEHATh M MOTU(UIMPOBATH MATEMATHYECKHE MOJICTH [UIS
OIIK-3 C 0
pereHust 3a/1a4 B 00J1aCTH MPo(heCcCHOHAIBHON AEITEIbHOCTH

OIIK-3.1. 3HaeT OCHOBBI TEOPUH CUCTEM U CUCTEMHOI'O aHaIN3a, TUCKPETHON
MaTeMaTUKH, TCOPUU BEPOSTHOCTEN U MaTEMAaTUYECKON CTaTUCTUKH, METOJIOB
ONTUMU3AIMM M  HCCIEAOBAaHUS  ONepaluid, HEYEeTKUX BBIYUCICHUI,
MaTeMaTU4eCKOr0 ¥ UMUTAIIMIOHHOTO MOJICITUPOBAHHUS.

OIIK-3.2. YMmeeT NpuMEHATh METO/Ibl TEOPUU CUCTEM U CUCTEMHOIO aHaIU3a,
MaTeMaTU4eCKOro, CTaTUCTUYECKOTO0 U UMHUTAIIMOHHOTO MOJICIMPOBAHUS TS
aBTOMATH3AlMK 3a/lad TPUHATUS pPElIeHH B 00IacTu mpodeccHoHaIbHON
NeSITEIbHOCTH.

OIIK-3.3. Brageetr HaBbIKaMU NMPOBEJCHUSI HHKEHEPHBIX pACYETOB OCHOBHBIX
MoKa3aTesie pe3yIbTaTUBHOCTH CO3JaHUsSI M MPUMEHEHUS] HH(POPMAIIMOHHBIX
CUCTEM U TE€XHOJIOTUM.

[1K-2 CrocoOeH TOHHMMAaTh, COBEPILIEHCTBOBaTh M IPUMEHSATH COBPEMEHHBIN
MaTEeMaTHYECKHUH anmnapar

I1K-2.1. 3HaeT OCHOBHbIE T€OpPEeMbI U (HOPMYJIbl MaTEMaTUYECKOI'O aHAIN3a,
reOMETPUH, JUCKPETHOW MaTeMaTukH, AuQQepeHIuanbHbIX ypaBHEHUH,
TEOPETUYECKUX OCHOB UH(POPMATHUKH, YU CJIEHHBIX METO/IOB,
(YHKIIMOHAJIBHOTO aHAJIM3a.

[IK-2.2. VYmeer mpUMEHATh OCHOBHbIE TeopeMbl U  (OpMYyJbI
MaTeMaTUYeCKOro  aHajliu3a, TEOMETPHM, JUCKPETHOM  MaTeMaTHKH,
mudQepeHIMaNbHbIX ypaBHEHUH, TEOPETHMYECKMX OCHOB MH(OPMATHKH,
YHCJIEHHBIX METOIOB.

[1K-2.3. Bnmageer MerojaMu, MpHEMaMH, aIrOpUTMaMH U CIIOCOOaMHU
IIPUMEHEHHSI COBPEMEHHOTO MaTEMAaTUUYECKOT0 alapara Jjs pelieHns 3a1a4
npodeccnoHaNbHOM e TENbHOCTH.

KoHeuHbIMU pe3ynbTaTaMu OCBOCHUS AUCUIUIUIMHBI SBISIOTCS c(hOpMUPOBAaHHBIE KOTHUTHBHBIC
JECKPUNITOPBl «3HATh», «YMEThb», «BIAJETb», PACMHCAHHBIC MO OTAEIBHBIM KOMIIETECHIIHSM.
dopMHpOBaHUE NIECKPUIITOPOB MPOUCXOIUT B TEUCHHE BCETO CEMeCTpa IO dTalaM B paMKax
KOHTAKTHOM pabOTHI, BKIIOYAIOLIEH pa3IMyHble BUJbI 3aHIATUN U CaMOCTOSTEIbHON paloThl, ¢
IPUMEHEHUEM pa3IMYHBIX bopm U METO/IOB oOy4deHus (Tabm. 2).




Tabmuma 2 - ®opMupoBaHre KOMIIETESHITNH B MPOIIECCEe M3YUCHUS AUCIATUINHEL:

Kon YpoBeHb WNunukaTopsl MOCTIKEHMs | Bun  yueGHBIX  3amsruit, | KoTponupyembie pasjensl M TeMsl | OLEHOUYHBIE  CPECTBA,
KOMIIETEHIIMU | OCBOCHUS KOMITETEHIIN I pabotel, (opMBI M METOABI | TUCHUTUIMHBI UCIIOJIb3yeMBbIe IS
KOMIIETEHIIN ] o0ydeHusi, CIIOCOOCTBYIOIIHE OIICHKH YpOBHS
(OpMHPOBaHUIO ¥ Pa3BUTHIO c(hOpMHPOBAHHOCTHU
KOMIIETEHIMI KOMIIETCHIIUU
OlIK-1 3Haer
Henocratounsrit | OIIK-1.1. Cryment He cnocobeH | Jleknuonusle n mpaktudeckue | Pasmen 1. OcHOBHBIE TOHSTHS. Tekymuii KOHTPOJIb —
YpOBEHBb CaMOCTOSITEILHO BBIICTIATH | 3aHATHA, camocrosrensHas | Pa3nen 2. YpaBHEHUS | orrpoc, KOHTPOIIbHAS
TJIaBHBIE TIOJIOKEHUsI B M3Y4YEeHHOM | paboTa o0yyaromuxcs, | THIepOOIMYECKOTO TUTIA. pabora.
MaTrepHuane JUCUUIUINHBL. MOATrOTOBKA u cnava | Pazgen 3. YpaBHeHUs
He 3Haer ocHOB MaTremartuky, MIPOMEXKYTOYHOH aTTecTaunuu napaboInIecKoro THIa
¢buzuKy. Paznen 4. YpaBHeHUs
3JUTMIITHYECKOTO THIIA
Pazmen 5. Mertog  KOHEYHBIX
pa3HocTen
bazoswrit ypoBens | OINIK-1.1. CryneHt ycBoun | Jlekunonnsle u mnpaktuueckue | Paznen 1. OCHOBHBIE TOHATHS. Texynuit KOHTPOJIb —
OCHOBHOE€ COJIEpP)KAaHHME MaTepHasia | 3aHsTHS, caMmocrosTenbHas | Paznen 2. YpaBHEHHS | orIpoc, KOHTPOJILHAS
JWCLIATIIMHBI, HO uMeer | pabora o0yuaromuxcs, | THIepOooIMYECKOro THIIA. pabora.
HECHCTEMAaTU3MPOBaHHbIE 3HAHUS | MOATOTOBKA u cnava | Pa3nen 3. YpaBHeHUS
OCHOB MaTEMaTHKH, (PU3UKH. MIPOMEXKYTOUYHOH aTTecTauuu napaboInYecKOro THIa
Pasnen 4. YpaBHeHuUs
ITUITUYECKOTO TUTIA
Pazpen 5. Merog  KOHEUYHBIX
pazHocTen
Cpennmii yposens | OIIK-1.1.  Crtyment cmocobeH | Jleknuonnele u npaktuueckue | Pasmen 1. OCHOBHbBIC TOHATHSL. Tekymuii KOHTPOJIb —
CaMOCTOATEIIBHO BBIJCIIATH | 3aHATHA, CaMOCTOsATECIIbHasA Pa3z[en 2. ypaBHeHI/IH OHpOC, KOHTpOJILHaSI
TJIaBHBIE TIOJIOKEHUsI B M3Y4YEeHHOM | paboTa 00yyJaroImxcs, | THIEPOOIHYECKOTO THTIA. pabora.
Mmarepuaie. MOJTrOTOBKA u cmava | Pazmen 3. YpaBHeHUS
3HaeT  OCHOBBl  MAaTE€MaTHKH, | MPOMEKYTOYHOM aTTecTalluu napaboIMIecKoro TUMa

! JlekuroHHBIC 3aHSTHS, IPAKTHYCCKUE 3aHATHS, Ta00pPATOPHBIC 3aHSTHS, CaMOCTOSTENbHAS paboTa. ..
% Heo6X0MMO yKa3aTh aKTHBHBIC H HHTEPAKTHBHBIC METOMIBI 00YUCHHs (HATIPHUMEp, HHTEPAKTHBHAS JIEKIIHs, paboTa B MaJIbIX TPYIIIAX, METOIbI MO3TOBOTO ITYPMA H T.1L.),
CMOCOOCTBYIOIINE PA3BUTHIO Y 00yUaONMINXCsI HABBIKOB KOMaHIHOHM paO0Thl, MEXIIMIHOCTHOW KOMMYHHUKAITUH, PUHATHSI PEIICHUN, JIUJEPCKUX Ka4eCTB.
® HamveHoBaHue TeMbI (paznmena) Gepercst u3 paboueit mMporpaMMbl TUCITUTLTHHEIL.
* OLEHOYHOE CPEICTBO TOIKHO BHIGHPATHCS C YIETOM 3aIIAHHPOBAHHBIX PE3Y/IbTATOB OCBOCHNS JUCLIUILTHHBI, HAIPUMEP:
«3HaTh» — cobecenoBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTh», «BraaneTs» — MHIUBUAYATBHBIN HIIH IPYIIIOBON POEKT, Keiic-3a1a4a, esioBast (posieBas) urpa, mopToiuo.




(bH3UKA. Pazgen 4, YpaBHEHHS

HcnbIThIBacT HEe3HAYUTEIIbHbIC SIUTMIITHYECKOTO THIIA

3aTpy/AHEHHS B PEIICHUH 3aau. Paznen 5. MeTtog  KOHEYHBIX

pa3HocTen

Bricokmii OIIK-1.1. CryneHt 3HaeT, | Jleknmonueie W mpakTudeckue | Pazmen 1. OCHOBHBIC TOHATHS. Tekymuii KOHTPOJIb —
YpOBEHBb MOHUMAET, BBIACTSAECT  TJIABHBIC | 3aHATHS, camocTosiTenbHas | Pasnmen 2. YpaBHeHust | omnpoc, KOHTPOJIbHAS

TTOJIOKEHUS B M3ydeHHOM | paboTa 00y4aronmxcs, | TUIepOOTNIECKOTO THITA. pabora.

MaTepuaie U CIIoCOOeH MPUMEHSTh | TOATOTOBKA u cmada | Pazgen 3. YpaBHeHHS

(dhyHIaMeHTanbHbIE 3HAHUS, | TPOMEKYTOUHOM aTTECTALUH napaboIMYecKOro THIa

MOJTy4YeHHbIE B oOmactu Paznen 4. YpaBHeHHs

MaTeMAaTHYECKUX U E€CTECTBEHHBIX AITUITHYECKOTO THUTIA

HayK. Paznen 5. MeTton ~ KOHEYHBIX

3Haer OCHOBBI MaTE€MaTUKH, paszHocTen

¢bu3uKm.

YMmeer

ba30BbIil ypOBEHb

OIIK-1.2. CryaeHT UCHBITHIBAET

JIeKUMOHHBIE U TPAKTUYECKHE

Pasnen 1. OcHOBHBIE HOHSATHA.

Texyuuit KOHTPOJIb —

3aTpyIHECHUS IpU  PCELICHUU | 3aHSTHS, camocTtostensHas | Pazgen 2. YpaBHEHHUS | orrpoC, KOHTPOIIbHAS
CTaHJAPTHBIX NPO(ECCHOHANBHBIX | paboTa o0yyaromuxcs, | THIepOooIMYECKOro THIIA. pabora.

3a7a4u c MPUMEHEHUEM | TOATOTOBKA u cnava | Pazgen 3. YpaBHeHUs

€CTEeCTBCHHOHAYYHBIX U | IPOMEXKYTOUHOM aTTecTaluu napaboJNIeCcKOro THIA

00IIeMH)KEHEPHBIX 3HAHWH, Pasnen 4. YpaBHeHuUs

METOJIOB MaTeMaTHIeCKOTro AITUITHYECKOTO THUTIA

aHaIM3a U MOJIEIINPOBAHUSI. Paznen 5. Meton KOHEUYHBIX

Nmeer HecucTeMaTHU3WPOBAHHBIC pasHocTei

3HAHUA OCHOBHBIX  Pa3JieJioB

JIUCITUTUTHHBL.

Cpenuutit ypoBens | OIIK-1.2. Crynment ymeet pemats | Jleknnonusie u mnpaktuudeckue | Pazgen 1. OCHOBHBIE TIOHSTHS. Tekymunii KOHTPOJIb —
CTaHAapTHBIE MpodeccuoHa bHbBIC | 3aHATHS, camocTtostensHas | Pazgen 2. YpaBHEHUS | orIpoc, KOHTPOJIbHAS
3a/1aumn c MpUMEHeHHeM | paboTa o0yJaronmxcs, | THIepOOTNIECKOTO THIIA. pabora.
€CTECTBEHHOHAYUYHBIX U | IOATOTOBKA u chnava | Paznen 3. YpaBHeHus
OOIIIENHKEHEPHBIX 3HaHUH, | TPOMEKYTOTHON aTTECTAIINH mapaboIMIECKOTo THITA
METOJIOB MaTeMaTHYECKOTrO Pazgen 4, VYpaBHeHus
aHajgu3a W MOJEIUPOBAHUS, HO AJUIANITAYECKOT O TUIA
JIOIyCKaeT HE3HAYUTEIIbHBIE Paznen 5. Meton KOHEYHBIX
OLINOKH. pasHocTel

Bricokuii OIIK-1.2. Cryaent Ha BbICOKOM | JlekunoHHble W npakTuueckue | Pazmen 1. OcHOBHBIEC MOHATHS. Tekymuii KOHTPOJIb —

YPOBCHB YPOBHE yYMEET pelmaTth | 3aHATHA, camocrosTenpHas | Pazmen 2. ypaBHeHI/IH OIIpoC, KOHTPOJIbHAS
CTaHJapTHBIE NpodeccroHalbHbIe | paboTa obydJaroruxcs, | TUIEPOOIMIECKOTO THTIA. pabora.




3aJa4M c TIpUMEHEHUEM
€CTEeCTBCHHOHAYYHBIX H
OOIICMHKEHEPHBIX 3HAHHH,
METOO0B MaTEMaTHYECKOI0
aHajan3a u MOJICTUPOBAHUS.

[loka3piBaeT TyOOKOE 3HAHHME U
MMOHUMAaHUE OCHOBHBIX TEOPEM U
(hopMyI N3ydeHHON AUCIUTUIHHEIL.

IMOATOTOBKA 51 crava
MIPOMEKYTOUHOM aTTecTaluu

Pazgen 3. YpaBHEHHS
napaboIMIeCcKOro THITA

Pa3znen 4. VYpaBHeHus
AITUITHYECKOTO THUTIA

Paznen 5. Meton KOHEYHBIX
pa3HocTen

Biageer
bazoserit yposens | OIIK-1.3. Cryment Ha 0a3oBoM | JlekumonHble u mpaktudeckue | Pasmen 1. OcHOBHBIC MOHSTHSL. Tekymuii KOHTPOJb —
YPOBHE BIIAJEET HaBbIKAMM | 3aHATUA, camocTosTensHas | Pazgen 2. YpaBHeHHS | ompoc, KOHTPOJIbHAS
TEOPETHIECKOTO u | pabora 00yJaronmxcs, | TUIepOOTNIECKOTO THIIA. pabora.
JKCIEPUMEHTAIILHOTO MIOATOTOBKA u crnava | Paznen 3. YpaBHeHHUs
UCCIICIOBaHUS 00BEKTOB | MPOMEKYTOUHON aTTECTALIH napaboInYecKoro THIa
pohecCHOHANBHON IEATEIFHOCTH. Pazgen 4. YpaBHeHUs
AIUNTUYECKOTO TUTIA
Paspen 5. Merog  KOHEUYHBIX
pazHocTel
Cpennuii yposens | OIIK-1.3. Crynent Ha cpenneM | JlekunoHHbele U mnpaktuudeckue | Pazgen 1. OCHOBHbBIE OHSTHSL. Tekymuii KOHTPOJIb —
YpPOBHE BJIagccT HaBBIKaMU | 3aHATUA, CaMOCTOATCIJIbHAs Pa3;[en 2. ypaBHeHI/IH OIpocC, KOHTPOJIbHAS
TEOPETUYECKOTO u | pabora o0yyaromuxcsi, | THIepOOIMYECKOro TUIIA. pabora.
9KCTIIEPUMEHTAIILHOTO MOJrOTOBKA u caava | Pazgen 3. YpaBHeHUS
WCCIIETIOBAHUS O0OBEKTOB | MPOMEXKYTOUHOM aTTeCTalluU napaboIMIecKoro TUMa
po(heCCUOHATBHOM JIEATEIIbHOCTH. Paznen 4, YpaBHEeHUd
SJUTMIITHYECKOTO THIIA
Paznen 5. Meton KOHEYHBIX
pa3HocTen
Beicoknii OIIK-1.3. Ctynent Ha BbICOKOM | JleknnoHHble W mnpakTuueckue | Paznen 1. OCHOBHbIE MOHATHS. Tekymunii KOHTPOJIb —
YpOBEHb YpOBHE BJaJeeT HaBBIKAMH | 3aHATHS, camocTosiTenbHas | Pasnmen 2. YpaBHEHUS | orIpoc, KOHTPOJILHAS
TEOPETUIECKOTO u | pabora 00yyJaroImxcs, | THIEpPOOIHYECKOTO THTIA. pabora.
JKCIEPUMEHTAIILHOTO MIOATOTOBKA u cnava | Pasgen 3. YpaBHeHHUs
WCCIIEIOBAHUSA 00BEKTOB | MPOMEKYTOUHON aTTECTALIMN napaboInYecKOro THIa
po(heCcCHOHANTBHON IEATEIILHOCTH. Pazgen 4, VYpaBHeHus
IUNTHYECKOTO THUTIA
Paznen 5. Meton KOHEUHBIX
pazHocTel
OIlIK-3 3HaeT
Henocratounstit | OIIK-3.1. Crynent He cnocobeH | Jleknuonusle n mpaktudeckue | Pasmen 1. OcHOBHBIE TOHATHS. Tekymunii KOHTPOJIb —




YPOBEHb OPUMEHATh ¥ MOAU(UIMPOBATH | 3AHATHSL, camocTosiTenbHas | Pasnmen 2. VpaBHeHus | onpoc, KOHTPOJIbHAS
MaTeMaTHYecKue  MojAenu sl | pabora o0yyaromuxcs, | THIEepOOIMYECKOTO TUTIA. pabora.
pemieHuss  3amad B 00JacTH | MOATOTOBKa u cnava | Pazgen 3. VYpaBHeHus
npodecCHOHANBHON AEATENBbHOCTH. | IPOMEKYTOUHON aTTeCTAallUN napaboJInIecKOro THIa
He 3HAeT OCHOB Paspen 4. VYpaBHeHus
I QepeHInaNBHBIX ypaBHEHUH U UIUNTHYECKOTO TUIIA
YpaBHEHUI B YaCTHBIX Pazgpen 5. Merog ~ KOHEUYHBIX
MIPOU3BOIHBIX pa3HocTen
bazoBsiit ypoBens | OINIK-3.1. CryneHt nMmeeT | Jlekunonnsle u mnpaxtudeckue | Pazgen 1. OCHOBHBIE MOHATHS. Tekymuii KOHTPOJIb —
HECHCTEMAaTU3UPOBAaHHBIE 3HAHUS | 3aHATHA, camocrosrensHas | Pa3nen 2. YpaBHEHHUS | orpoc, KOHTPOIIbHAS
OCHOB anddepeHnmanbHpIX | paboTa o0yuaromuxcs, | THIepOoIMYECKOro THIIA. pabora.
YpaBHEHMH U  ypaBHEHUM B | MOATOTOBKA u crnava | Paznen 3. YpaBHeHUd
YACTHBIX POU3BOIHBIX. MIPOMEKYTOYHON aTTeCTaIllH napaboInIecKoro TUMa
Pazgen 4. YpaBHeHUs
3JUTMIITHYECKOTO THIIA
Paspen 5. Merog ~ KOHEUYHBIX
pa3HocTeN
Cpennntii yposenb | OINIK-3.1. CryneHt ycBouan | Jlekuuonnele u mnpaktudyeckue | Pasmen 1. OcHOBHBIE MOHATUS. Tekymuii KOHTPOJIb —
OCHOBHEIC COIEp>KaHUs | 3aHATHUA, camocrosTenbHas | Pazmen 2. YpaBHeHUs OIPOC, KOHTPOJIbHAS
JUCHUIUIMHBL.  3HaeT  OCHOBHI | paboTa o0yyYaromuxcs, | THIEepOOIHMYECKOTO TUTIA. pabora.
IudQepeHInanbHbIX YPaBHEHUH U | MMOATOTOBKA u cmava | Pa3zmen 3. YpaBHeHUS
ypaBHEHUI B YacTHBIX | MPOMEXYTOYHOM aTTecTaluu napaboInYecKOro THIa
MPOU3BO/IHBIX. Pa3nen 4. YpaBHEeHUd
ITUITUYECKOTO TUTIA
Paznen 5. Meron KOHEYHBIX
pa3HocTen
Bricokmii OIIK-3.1.  Crynent cnocoOeH | Jlekuuonnele W mnpaktuueckue | Pasnen 1. OCHOBHBIC MOHSTHUS. Tekymuii KOHTPOJIb —
YpOBEHb OPUMEHATh W MOAM(UIMPOBATH | 3aHATHSL, camocTosiTenbHas | Pasnmen 2. YpaBHEHUS | oripoc, KOHTPOJILHAS
MaTeMaTHYecKue  MOoAend it | pabora o0yyaromuxcsi, | THIepOOIMYECKOro TUIIA. pabora.
pemieHuss  3a7gad B o0JacTd | MOArOTOBKA u cnava | Pa3nen 3. YpaBHeHUS
pohecCHOHANBHOM IEATENPHOCTH. | POMEKYTOYHOM aTTECTallnU MapadoINIeCcKOTro THIA
3Haer OCHOBBI Pa3znen 4. VYpaBHeHus
TG PepeHIINATBEHBIX YpaBHEHUH U IUNTHYECKOTO THUTIA
ypaBHEHUH B YaCTHBIX Paznen 5. Meton KOHEYHBIX
IPOU3BOAHBIX pasHocTel
YmMmeer
bazossrit ypoBens | OINTK-3.2. Crynent nMmeeT | Jlekunonnsle u mpaxtudeckue | Pazgen 1. OCHOBHBIE MOHSTHA. Tekymuii KOHTPOJIb —
3aTpyJHEHHs] TpW TNPUMEHEHHHU | 3aHATHS, camocrosrensHas | Pa3men 2. YpaBHeHUsI | ompoc, KOHTPOJIbHAS




OCHOBHBIX CITOCOOBI W METOIOB | paboTa 00y4aronmxcs, | TUIepOOTNIECKOTO THITA. pabora.
I QepeHInanbHBIX YPaBHEHUH U | MMOATOTOBKA u cnava | Pazgen 3. VYpaBHeHus
ypaBHEHUI B YACTHBIX | IPOMEXYTOYHOM aTTecTaluu napaboIMYecKOro THIa
MPOU3BOIHBIX. Paznen 4, YpaBHeHUd
UIUNTHYECKOTO TUIIA
Paznen 5. Meton KOHEYHBIX
pasHocTen
Cpennwmii yposens | OITK-3.2. CryneHt ymeer | Jlekimonnsie u mpaktrdeckue | Pazmen 1. OcHOBHBIE TOHATHS. Tekymuii KOHTPOJIb —
NPUMEHATh OCHOBHBIE CIIOCOOBI W | 3aHATHSL, camocrostensHas | Pa3nen 2. YpaBHEHUS | orrpoc, KOHTPOIIbHAS
METO/IbI muddepeHunanbHbIX | paboTa o0yyaromuxcs, | THIepOOIMYECKOTO TUTIA. pabora.
YpaBHEHUII W  ypaBHEHUl B | MOATOTOBKA u cnaua | Pazgen 3. YpaBHeHUs
YaCTHBIX MIPOU3BO/IHBIX, HO | MPOMEXYTOYHOM aTTecTaluu napaboInIecKoro TUMa
JIOIIyCKaeT HE3HAYUTEIIbHBIE Paszpen 4. YpaBHeHus
OLLINOKH. SJUTMIITHYECKOTO THIIA
Pazmen 5. Mertog  KOHEYHBIX
pa3HocTen
Beicokuii OIIK-3.2. Crynment Ha BbICOKOM | JlekumonHele u mpakTHyeckue | Pazmen 1. OcHOBHBIC OHSTHS. Texynuit KOHTPOJIb —
YPOBEHb YpOBHE yMmeeT MIPUMEHSTD | 3aHSTHA, camocTosiTenbHas | Pasnmen 2. YpaBHEHHS | oripoc, KOHTPOJIbHAS
OCHOBHBIE CIIOCOOBI M METOJBI | paboTa o0yyaromuxcs, | THIepOoIMYECKOro THIIA. pabora.
I epeHInaNbHBIX ypaBHEHUH W | MOATOTOBKA u cnava | Pa3nen 3. YpaBHeHUS
ypaBHEHUI B YaCTHBIX | MPOMEXYTOYHOM aTTecTauuu napaboInYecKOro THIa
MPOU3BOJIHBIX. Pasnen 4. YpaBHeHuUs
ITUITUYECKOTO TUTIA
Pazpen 5. Merog  KOHEUYHBIX
pazHocTen
Bnaneer
bazoserit yposenn | OINK-3.3. Crynentr Ha 0a3oBoM | JlekuuonHble u mpaktudeckue | Pasmen 1. OCHOBHBIC MOHATHSL. Tekymuii KOHTPOJIb —
YpOBHE BJIa/I€ET HaBbIKAMH | 3aHATHA, camocrosTensHas | Pazmen 2. YpaBHeHUs | ompoc, KOHTPOJIbHAS
MPOBEIECHUS WH)XEHEpHBIX | paboTa o0yyaromuxcsi, | THIepOOIMYECKOro TUIIA. pabora.
pacdeToB OCHOBHBIX II0KA3aTeNIeH | MOArOTOBKA u chnava | Paznen 3. YpaBHeHus
pE3yNbTAaTUBHOCTH  CO3JaHUSI U | IPOMEXKYTOYHOHN aTTeCTallN MapadoINIeCcKOTro THIA
NpUMEHEHUs]  MH()OPMAIMOHHBIX Pa3znen 4. VYpaBHeHus
CUCTEM U TEXHOJIOTHUH. SIUTMIITHYECKOTO THIIA
Pazpen 5. Merog  KOHEYHBIX
pazHocTel
Cpennmii yposens | OIIK-3.3. Crynentr Ha cpennem | JleknuoHuele M mpaktuueckue | Pasmen 1. OCHOBHbBIC TOHATHSL. Tekymuii KOHTPOJIb —
YPOBHE BJIagceT HaBBIKaMH | 3aHATUA, CaMOCTOsTEIIbHAs Pa3)1en 2. ypaBHeHI/IH Onpoc’ KOHTpOJIBHaH
MIPOBEICHUS WHXXEHEpHBIX | paboTa 00yJaronmxcs, | THIepOOINIEeCKOTO THITA. pabora.




pacueToB OCHOBHBIX IIOKa3zaTeseil | MOAroToBKa u cnava | Paznen 3. YpaBHeHUd
pe3yabTaTUBHOCTH  CO3JaHUSl U | IPOMEXYTOYHOM aTTecTaluu napaboIMYecKOro THIa
MPUMEHEHUS  WHGOPMAIMOHHBIX Pa3znen 4. VYpaBHeHus
CHCTEM U TEXHOJIOTHUI. AJUIANTUYECKOT O TUIA
Paznen 5. Meton KOHEYHBIX
pa3HocTeN
Bricokmii OIIK-3.3. CrynmeHT Ha BBICOKOM | JleknmonHble W mnpakTHyeckue | Pasmen 1. OcCHOBHBIC OHATHS. Tekymuii KOHTPOJIb —
YPOBCHB YPOBHE BJIagCCT HaBBIKaMH | 3aHATHUA, camocrosTenbHas | Pazmen 2. ypaBHCHI/IH onpoc, KOHTpPOJIbHAs
MIPOBEICHUS WH)KEHEpHBIX | paboTa o0yyaromuxcs, | THIepOOIMYECKOTO TUTIA. pabora.
pacueToB OCHOBHBIX IIOKa3zaTelel | MOJArOTOBKa u cnava | Pazgen 3. VYpaBHeHus
pPEe3yNbTATUBHOCTH CO3JAHMSI U | MPOMEXYTOUHOH arTecTauuu MapaboINIecKOro THITA
NpUMEHEeHUs  MH(OOPMAIMOHHBIX Paszpen 4. YpaBHeHus
CUCTEM U TEXHOJOTHH. AIUNTUYECKOTO TUTIA
Pazgpen 5. Merog  KOHEUHBIX
pazHocTel
I1K-2 3Haer
HenocraTouHnlii IIK-2.1. Cryaentr He cnocoOeH | Jleknuuonnele u mnpaktuueckue | Pasnen 1. OCHOBHBIC MOHSTHUS. Texkymuil KOHTpOJIb —
YPOBEHb MMOHUMAaTh, COBEPIICHCTBOBATH U | 3aHSTHUS, camocTostensHas | Pazgen 2. YpaBHeHHS | ompoc, KOHTPOJIbHAS
IPHMEHATD COBPEMEHHBIH | paboTa o0yuaromuxcs, | THIepOooIMYECKOro THIIA. pabora.
MareMarnyeckuid anmapar. He | moaroroska u crnava | Paznen 3. YpaBHeHus
3HAET OCHOBHBIX T€OpeM U (HOpMYIT | IPOMEKYTOYHOH aTTEeCTAIlN MapaboIMIecKOro THITA
MaTeMaTU4YeCKOro aHanusa, Pazgen 4. YpaBHeHuUs
TE€OMETPHH, JTUCKPETHOM ITUITUYECKOTO TUTIA
MaTeMaTuky, AuQQepeHImaTbHBIX Paznen 5. Meton KOHEUYHBIX
YPaBHEHUH, YPAaBHEHUN B YaCTHBIX pazHocTeil
MIPOU3BOJIHBIX.
bazoswrit yposens | [1K-2.1. Crynent nmeet | Jleknmonusie W mpakTudeckue | Pazmen 1. OcHOBHBIC TOHSTHS. Tekymuii KOHTPOJIb —
HECHCTEMAaTU3WPOBAaHHBIE 3HAHUS | 3aHITHA, camocrosTensHas | Pazmen 2. YpaBHeHUs | ompoc, KOHTPOJIbHAS
OCHOBHBIX TeopeM u ¢opmyn | paboTa o0yJaronmxcs, | THIepOOTNIECKOTO THIIA. pabora.
MaTeMaTHYECKOTO aHaln3a, | IOJAroTOBKa u cnava | Pa3nen 3. YpaBHeHUS
TE€OMETPHH, TUCKPETHOH | MPOMEKYTOYHON aTTECTAIIH MapadoINIeCcKOTro THIA
MaTeMaTHKH, Au(QepeHInanbHbIX Pa3znen 4. VYpaBHeHus
YpaBHEHUH, YPaBHEHUN B YaCTHBIX AJUIANITAYECKOT O TUIA
MPOU3BO/IHBIX. Pasnen 5. MeTton KOHEYHBIX
pazHocTel
Cpennmii yposens | 11K-2.1. CryneHt ycBoun | JlekunonHsle W mpaktudeckue | Pazmen 1. OcHOBHBIE MOHATHSL. Tekymuii KOHTPOJIb —
OCHOBHO€ COJCpKaHUEC MaTcpualia | 3aHATHA, camocrosTenpHas | Pazmen 2. ypaBHeHI/IH ompoc, KOHTpPOJILHASA
TUCIUIUTMHBL. 3HAaeT OCHOBHBIE | paboTa 00yJaronmxcs, | THIepOOINIEeCKOTO THITA. pabora.




TEOPEMBI u (hopMyITBI | TIOATOTOBKA u cnava | Pazgen 3. YpaBHeHHUs
MaTeMaTHYECKOTO aHaln3a, | IPOMEXYTOYHOM aTTecTaluu napaboIMYecKOro THIa
TeOMETPUH, JUCKPETHOMN Paznen 4, YpaBHeHus
MaTeMaTukd, AuQQepeHInaTbHbIX AJUIANTUYECKOT O TUIA
YpPaBHEHUH, ypaBHEHUN B YACTHBIX Paznen 5. Meton KOHEUYHBIX
IIPOU3BOJHBIX. paszHocTen
Bricokmii IK-2.1. CryneHt criocobeH | Jleknmonusie W mpakTudeckue | Pazmen 1. OCHOBHBIC TOHATHS. Tekymuii KOHTPOJIb —
YPOBCHB IIOHUMAaTh, COBCPHICHCTBOBATL U | 3aHATHA, camocrosTenbHas | Pazmen 2. ypaBHCHI/IH onpoc, KOHTpPOJIbHAs
MPUMEHSTh COBpeMEeHHBIH | paboTa o0yyaromuxcs, | THIepOOIMYECKOTO TUTIA. pabora.
MaTeMaTH4Yeckuil ammapar. 3HaeT | MOATOTOBKA u crava | Paszgen 3. VYpaBHeHus
OCHOBHBIE TEOpeMbl M (DOPMYIBI | TPOMEKYTOIHOH aTTECTANU MapaboINIecKOro THITA
MaTeMaTU4YECKOI o aHanusa, Paszpen 4. YpaBHeHus
TE€OMETPHUH, JTUCKPETHOM AIUNTUYECKOTO TUTIA
MaTeMaTuku, AuQQepeHIHaTbHbIX Pazgpen 5. Merog  KOHEUHBIX
YpPaBHEHUH, YPaBHECHUN B YaCTHBIX pazHocTel
MIPOU3BOIHBIX.
YMmeer
Bazoseiii ypoens | [IK-2.2.  Crynent wucnoeiteiBaet | JlekunonHele u npaktuudeckue | Pazgen 1. OCHOBHBIE OHSTHSL. Tekymuii KOHTPOJIb —
3aTpyAHEHUS] TpU NPUMEHEHHUH | 3aHSTUS, camocrosTenbHas | Pazmen 2. YpaBHeHUs OIPOC, KOHTPOJIbHAS
OCHOBHBIX TeopeM u ¢opMmyna | pabora 00yJaroNmxcs, | TUNepOOTUIESCKOTO THIIA. pabora.
muddhepeHInanbHBIX  ypaBHEHHIA, | TOJITOTOBKA u cnaua | Pazgen 3. YpaBHeHuUs
ypaBHEHUI B YACTHBIX | IPOMEKYTOYHOM aTTecTaluu MapaboIMIecKOro THITA
MPOU3BO/IHBIX. Pa3nen 4. YpaBHEeHUd
ITUNTHYECKOTO THUTIA
Paznen 5. Meron KOHEYHBIX
pazHocTen
Cpenuutit yposens | [1K-2.2. Crynent ymeert | Jleknnonnsie u mnpaktuueckue | Pazgen 1. OCHOBHBIE TIOHSTHS. Tekymunii KOHTPOJIb —
MIPUMEHSATh OCHOBHBIE TEOPEMBI U | 3aHITHA, camocrosTensHas | Pazmen 2. YpaBHEHUS | orIpoc, KOHTPOJIbHAS
hopmytbt mudepeHIuaNbHbIX | paboTa o0yJaronmxcs, | THIepOOTNIECKOTO THIIA. pabora.
YpaBHEHMH, ypaBHEHUW B YACTHBIX | MMOATOTOBKA 51 crnava | Paznen 3. YpaBHEeHUd
MPOU3BOAHBIX, HO  JIOMYCKAaeT | MPOMEXYTOYHOH aTTeCTallnu MapadoINIeCcKOTro THIA
HE3HAYHUTEIbHBIE ONIHOKH. Pazgen 4, VYpaBHeHus
AJUIANITAYECKOT O TUIA
Pazpen 5. Merog  KOHEYHBIX
pazHocTel
Bricokuii [IK-2.2. CtyneHr 3Haet, nonumaert, | Jlekiuuonusle u npaktudeckue | Pasmen 1. OcHOBHBIE TOHSTHSL. Tekymuii KOHTPOJIb —
YpOBEHB BBIIETISIET TJIaBHBIE IIOJIOKEHUS B | 3aHITHA, camocrosrensHas | Pa3men 2. YpaBHEHHS | orpoc, KOHTPOJILHAS
U3Y4EHHOM MaTepuajle U Crocoben | padora 00yuaromuxcs, | runepOooIMYECKOro THIIA. pabora.




JlaTh  KPAaTKyK XapaKTEpUCTUKY | MOATOTOBKA u cnava | Pazgen 3. YpaBHeHHUs
OCHOBHBIM HJIeSIM IPOpab0TaHHOTO | MPOMEKYTOUYHON aTTeCTAllN napaboIMYecKOro THIa
MaTepuana JUCIUILINHBIL. Pa3znen 4. VYpaBHeHus
YMeer  NpPUMEHATh  OCHOBHBIE AJUIANTUYECKOT O TUIA
TEOPEMBI U hopMyITBI Paznen 5. Meton KOHEUYHBIX
I QepeHInanbHbIX  YpaBHEHHH, pasHocTel
YpaBHEHUI B YaCTHBIX
MIPOU3BOJIHBIX.
Biageer
bazoserit yposens | [IK-2.3. Crymenr ©Ha 0a3oBoM | JlekumonHble u mpaktudeckue | Pasmen 1. OcHOBHBIC MOHSTHSL. Tekymuii KOHTPOJb —
YPOBHE BlIaJiceT METOJIaMH, | 3aHSTHS, camocrosaTtenbHas | Paznen 2. YpaBHeHHS | ompoc, KOHTPOJIbHAS
NpHeMaMH,  aJrOpuTMamMH W | pabora o0yuaromuxcs, | THIepOoIMYECKOro THIIA. pabora.
criocobamu MIPUMEHEHUS | MOATOTOBKA u cnava | Pa3nen 3. YpaBHeHUs
COBPEMEHHOTO  MAaTE€MaTUYECKOTO | MPOMEKYTOYHOU aTTecTaluu MapaboINIecKOro THITA
anmapaTta JUisl  pelieHus  3axad Pazgen 4. YpaBHeHUs
npodecCHOHANBEHON IESATENLHOCTH. AUTUITUYECKOTO THUIIA
Paspen 5. Merog  KOHEUYHBIX
pazHocTel
Cpennuii yposens | [IK-2.3.  Crymentr Ha cpenHeM | JlekunonHbele u mnpaktuueckue | Pazgen 1. OCHOBHBIE OHSTHSL. Tekymuii KOHTPOJb —
YpPOBHE BJIaAceCT METOAAaMHM, | 3aHATHA, CaMOCTOsATCIIbHas Pa3;[en 2. ypaBHeHI/IH ompoc, KOHTpPOJILHASA
npueMamu, ANrOPUTMAMHU u | pabora o0yJaronmxcs, | THIepOOINIEeCKOTO THIIA. pabora.
criocobaMu MPUMEHEHUS | TOATOTOBKA u cnaua | Pazgen 3. YpaBHeHuUs
COBPEMEHHOI'0 MaTeMaTHYeCKOTO | MPOMEKYTOYHOM aTTecTaluu napaboIMIecKoro TUMa
anmaparta JUid  pelieHds  3aaa4 Paznen 4. YpaBHeHUS
pohecCHOHANBHON IEATEIIHOCTH. AJUIANITUYECKOT O TUIA
Paznen 5. Meton KOHEYHBIX
pa3HocTen
Bricokuii [IK-2.3. Crynentr Ha BbICOKOM | JIeknmonusie u mnpaktuueckue | Pazgen 1. OCHOBHBIE TIOHSTHS. Tekymuii KOHTPOJIb —
YPOBEHb YpOBHE BIIAJICET METOJAMH, | 3aHATUS, camocTtostensHasa | Pazgen 2. YpaBHeHHS | ompoc, KOHTPOJIbHAs
MIpHeMaMH, AITOPUTMaMHU u | pabora 00yyJaroImxcs, | THIEPOOIHYECKOTO TUTIA. pabora.
criocobamu MPUMEHEHUS | TOATOTOBKA u cmaya | Pazgen 3. YpaBHeHHS
COBPEMEHHOI'0  MaTE€MaTHYECKOTo | MPOMEKYTOUYHOM aTTecTaluu napaboInYecKOro THIa
ammapara Uil pelleHus  3axad Pa3znen 4. VYpaBHeHus
npohecCHOHANBHOM 1eATEIbHOCTH. IUNTHYECKOTO THUTIA
Paznen 5. Meton KOHEUHBIX

pazHocTel




2. IEPEYEHb OHEHOYHBIX CPEACTB

Tabnuna 3
Ne | HaumeHoBaHue XapakTepucTHKa OLIEHOYHOT'O CPEJICTBA [IpencraBnenne oreHoUHOTO cpencta B POC
OIICHOYHOTO
CpeJICTBa
1 | Ompoc CpencTBo KOHTPOJISI YCBOCHHUs y4eOHOTO MaTepuaia TeMbl, | Bompocsl mo Temam/pas3aenaM JUCIUTLTTHBI
pasnena Wiy pasnenoB IUCUUIUIMHBI, OPTraHU30BAHHOE Kak
yueOHOe 3aHsATHE B BHUAE COOECeIOBaHUS MPEMOAaBaTels C
00yUaroIUMUCS.
2 | KonrpoibHas CpencTBo NpoBEpKH YMEHUM PUMEHSTh MOJy4eHHbIe 3HaHus | KOMIUIEKT KOHTPOJIBHBIX 3a/IaHUM 110 BapHaHTaM
pabora JUTSL PELLIEHU 3a/1a4 OIPEEIIEHHOTO TUIIA 10 TEME WIIU

pazzuerny




3. OIMCAHUE NNOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUI

OneHnnBaHne pe3yslbTaToOB OOYYECHHS 10 MUCHHMIUIMHE Anredpa W TEOMETPHS OCYIIECTBISIETCS B COOTBETCTBUHU C
[TooxxeHueM 0 TeKyIeM KOHTPOJIC YCTIEBAEMOCTH M MIPOMEKYTOYHON aTTECTAIIUN O0YIAFOIITIXCS.

[TpexycMOTpeHBI CIEAYIONNE BUILI KOHTPOJISA: TEKYIUHA KOHTPOJIb (OCYIIECTBICHHE KOHTPOJIS BCEX BUAOB ayIUTOPHOU H
BHEAYJIUTOPHON JEATETHPHOCTH OOYYAIOIIETOCS C IICJBbI0 TMOMYYEHUS MEPBHYHON WH(POpPMAIMKA O XOJI€ YCBOCHHUS OTIACIHHBIX
AJIEMEHTOB COJICP)KaHMS AWCIIUIUIMHBI) M MPOMEKYTOUHAsl aTTecTanus (OICHUBACTCS yYPOBEHb M KAa4eCTBO TOJTOTOBKH TIO
TUCIUILIMHE B 1IEJIOM).

[Tokazarenn W KpUTEPUHU OILICHUBAHHMSA KOMIIETEHIIUH, (OPMUPYEMBIX B IPOIECCE OCBOCHHUS JIAHHOW JHUCITUILIMHBI,
OIIMCaHEbI B Ta0II. 4.

Tab6muia 4.



Kon YpoBeHb OCBOEHUSA Muaaukaropel Kpurepuu onieHuBaHuS pe3ynbTaTOB 00yUCHUS
KOMIICTCHIIMY | KOMITCTEHITHH JIOCTHUKCHHUS
KOMIICTCHIIUN
OIIK-1 3Haer
OIIK-3 HenocraTounsrit ypoBeHb OIIK-1.1. He 3naem 3nauumensHoii uacmu mamepuana Kypca, He cCHOCOOeH CAMOCMOAMENbHO 8blOeNmb
[K-2 Oruenka OIlK-3.1. 2/1ABHbLE NOJIONCEHUS 8 UZYHUEHHOM MAMepUaie OUCYUNIUHb
«HE 3aU4TCHO» 1IK-2.1.
«HEYJIOBJICTBOPUTEITHHOY
ba30Bblil ypoBEHb OIlIK-1.1. 3Haem He menee 50 % ocHO8HO20 Mamepuana Kypcd, 0OHAKO UCHbIMbI8Aem 3aMpPYOHEHUs 8 €20
Orenka OI1K-3.1. npumMeHeHuu
«3aYTECHOY» TIK-2.1.
«yJIOBIICTBOPUTEILHO)
CpenHuii ypoBeHb OIlIK-1.1. 3naem ocHosuylo uacmv mamepuana Kypcd, Cnocoben npumMeHums U3yueHHull Mamepuan Ha
OreHka OIlK-3.1. npaxkmuxe, UCNbLIMbIBAEn He3HAYUMETbHbLE 3aMPYOHEeHUs 8 PeueHul 3a0aY
«32UTEHO» 1IK-2.1.
«XOPOIIIOY»
Bricokuii ypoBeHb OIlIK-1.1. Toxkasvieaem 2nyboxoe 3HaHUEe U NOHUMAHUE MAMEPUAnd, cnocoOeH NPUMEeHUMb U3VUeHHbII
Orenka OIlK-3.1. Mamepuan Ha nPaKmuKe
«32UTEHO» 1IK-2.1.
COTJIMIHOY
YMmeer
BazoBeblil ypoBeHb OIlK-1.2. Ymeem eocnpoussecmu ne menee 50 % ocnosnozco mamepuana Kypca, 0OHAKO UCHbIMbIEAEM
OIIK-3.2. 3ampyOHeHUs: npu peuenu NPAKmuyecKux 3a0ay
IIK-2.2.
Cpennuii ypoBeHb OIlK-1.2. Ymeem pewamv cmanoapmuvie npogeccuonaivhvie 3a0auu ¢ APUMEHEHUEM NOTYYEHHbIX
OIIK-3.2. SHAHUL, UCTIBIMBIBAE HEe3HAYUMENbHbIE 3aMPYOHEHUs. 8 peleHUU 3a0ay
TIK-2.2.
Bricokuii ypoBeHb OIlK-1.2. Ymeem pewamv cmanoapmuvie npogeccuonaivhvie 3a0auu ¢ APUMEHEHUEM NOTYYEHHbIX
OIIK-3.2. 3HAHUL, NOKA3bleaem 21yOoKoe 3HAHUEe U NOHUMAHUe Mamepuand, cnocodeH pewums 3a0ayy
1IK-2.2. npu U3MeHeHUU PopmyauposKu
Bnaneer
Ba3oBeblit ypoBeHb OIlK-1.3. Braodeem mnagvikamu meopemuueckoe0 U IKCHEPUMEHMATbHO2O UCCIe008AHUSL 00BLEKMO8
OIlK-3.3. npoGeccuoHanbHOlU 0esIMeNbHOCIU, YCEOUL OCHOBHOE COOEPHCAHUE MAMEPUANA OUCYUNTIUHDL
TIK-2.3. HO umeem npobervl 6 YceoeHuu mamepuaid. Hmeem HecucmemamusupogaHuvie 3HAHUS
OCHOBHBIX PA30€108 OUCYUNTIUHDL.
Cpennuii ypoBeHb OIlK-1.3. Bnaodeem mnagvixamu meopemuueckoe0 U OIKCHEPUMEHMATLHO2O UCCIe008AHUSL 00BLEKMO8
OI1K-3.3. npoGeccUOHanbHOl  OesIMeNbHOCMU,  CHOCOOEH — CAMOCMOSMENbHO — 8blOCAMb  2AGHbLE
TTK-2.3. NnoNOMNCEeHUsT 6 U3YueHHOM Mmamepuane. HMcnvimvleaem He3nauumenvbHvle 3AMpPYOHEHUs 6

peleHuu 3a0ai.




Bricokuii ypoBeHb

OIIK-1.3.
OIIK-3.3.
IIK-2.3.

C60600H0 6n1a0€em HABLIKAMU meopemuiyeckoeo U IKCnepUMeHmanlbHoco uccxzedoeaﬂwz,
nokasvleaem 2]1)/60](‘06 3HAHUEe U NOHUMAHUe U3Y4eHHo20 Mamepuaid




4. MeTtoan4ieckne MaTepuaJibl, ONpeaessiionue npouexypbl

OlleHNBAHMS Pe3yJbTATOB 00y4eHHUs

3ananus B popme onpoca:
OHpOC HCIIOJIB3YCTCA AJId TEKYIICTO KOHTPOJIA YCIIEBACMOCTHU o6yqa}01unxc>1 110

JUCHUIINIMHE B KAYCCTBEC ITPOBEPKU PE3YIbTATOB OCBOCHUSA TCPMUHOJIOI'H. Ka}K,I[OMy CTYACHTY

BBIJIA€TCSl CBOM COOCTBEHHBIH, Y3KO COPMYIHPOBAaHHBIN Borpoc. OTBET 10JKEH ObITh YeTKUM

H KpaTKuM, COACPKAIIUM BCE€ OCHOBHBIC XapaKTECPHUCTHUKU OIIMChIBACMOI'0 ITIOHATHUA, MHCTHUTYTA,

KaTerOpuH.

KonTtpoJsbhas pabora
CpencTBo NpoBEpKH YMEHUM MPUMEHSITh MOJy4YE€HHbBIC 3HAHUS JIJIs1 PEIICHUS 3a7a4
OIMpCACIICHHOI'O TUIIA I10 TEME WJIN pasaciy

5. MarepuaJbl JJil IPOBeJAeHHUs] TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM

arTrecranmun

3aganus B ¢popme yCTHOrO onpoca:
Pa3nes 1. OcHOBHBIE IOHATHS.

1
2

IopsaKa.

3

OcHOBHBbIE TIOHATHS YPAaBHEHUH B YaCTHBIX IPOU3BOAHBIX.
Knaccudukanuss JTUHEHHBIX ypaBHEHMH B YaCTHBIX IPOU3BOJHBIX BTOPOTO

HpI/IBeI[eHI/Ie JIMHEHMHOT O YpaBHCHHSA B YaCTHBIX IIPOU3BOAHLIX BTOPOI'O IOPAAKA K

KaHOHUYCCKOMY BUOY.

Pa3nea 2. YpaBHeHus1 runep00/IiM-4ecKOro TUIa.

00O NO Ol WN P

YpaBHEeHHE MaJIbIX MOMEPEYHBIX KOJIeOaHUI CTPYHHU.
IToHsiTHE O HAYATBHBIX U TPAHUYHBIX YCIOBHSX.
TeopeMa eIMHCTBEHHOCTH PEIICHMUS.

®opmyna Jlanambepa J1st HEOTPaHUYEHHOW PSIMOH.
®opmyna Jlanambepa i1 MOJTyorpaHUUEHHOM MPSIMOH.
®opmyna [lanambepa s oTpeska.

Meron paszeneHus epeMEHHBIX.

Merton ®@ypbe — A1l ypaBHEHUS KOIeOaHUs! CTPYHBI.

Paznen 3. YpaBHeHusi napadoiM4ecKoro Tumna.

S

YpaBHEHHE TETUIONMPOBOIHOCTH.

KpaeBble 3amaun 11 ypaBHEHUS TEIIONPOBOJHOCTH.
EnuHcTBEHHOCTD penienus 3aaaun Jupuxie.

EnuHcTBeHHOCTH penienus 3aaaun Helimana.

[IprHIMIT MaKCUMyMa [T YpaBHEHUS TEIUIONPOBOJHOCTH.
EnuHCTBEHHOCTD pellIeHUS.

Meron paznenenus nepeMeHHbIX — Meton @ypbe — U1l ypaBHEHUS

TCIJIOMPOBOJHOCTH.

8.

PacnipocTpanenune Temia Ha OECKOHEYHOU MPSMOH.



Pa3nen 4. YpaBHeHus 3JUTMNTHYECKOr0 THIA.

1. VYpaBuenue Jlamnaca.

2. VYpasnenue [lyaccona.

3. 3amaua Jlupuxie.

4. 3anaua HelimaHa.

S. ["apmoHMueckue GyHKIMKN U aHATTUTUYECKHE (PYHKIIMHA KOMILJIEKCHOM
[IEPEMEHHOM.

6. VYpaBHenue Jlanaca B MOJISIPHBIX KOOPAMHATAX.

1. @dyHIaMeHTalbHOE pelieHre ypaBHeHus Jlamnaca (n=2; n=3).

8. ®dopmynsl ['puna.

9. WuTerpanbHOe NpecTaBlIeHUE pelieHus 11 ypaBHeHus Jlamnaca (n=2; n=3).

10.  Hexoropsle OCHOBHBIE CBOICTBAa TAPMOHHUYECKUX (DYHKIIHH.

11.  Ilpunuun Makcumyma.

12.  Pemenue 3agaun Jupuxiie s Kpyra METOI0M pa3AeieHUs IePEMEHHBIX.

13. Hurerpan Ilyaccona.

Paspnen 5. MeToa KOHEYHBIX Pa3HOCTEN.

1. OcHOBHBIE IOHATHS.
2. Pa3HoCTHBIE CXEMBI 111 ypaBHEHUH TEIUIOIIPOBOIHOCTH.
3. MeTo KOHEUHBIX pa3HOCTEN IS pelieHus 3aaauun Jupuxie.

KonTtpomupyemsie kommerennuu: OITK-1, OITK-3, T1K-2

Oyenka KomMnemeHYyull OCyuecmesiemcs 8 COomeemcmeuu ¢ maoauyet 4.

KommnuiekT 3ajanuii 1Jis KOHTPOJbLHON padoThI M0 IUCIUILIINHE
«YpaBHEHUs MAaTEMATAYECKON (DU3UKI)

Tema 1. Knaccudpukanus quddepeHnnaibHbIX YPAaBHCHHNA ¢ YaCTHBIMU MTPOU3BOTHBIMH.
[IpuBeneHre K KAHOHUYECKOMY BHULY.

KoHTpobHbIE 3a1aHus 110 TEME:
Onpenenuts TUN ypaBHeHUH. [IpUBECTH K KAHOHUYECKOMY BUAY.

.uxx +4uxy +uyy +ux +uy —x2y=0.

.uxx + 2uxy + Suyy — 32uy = 0.

.uxx — 2uxy + uyy + 9ux + 9uy = 0.

. 2UxXX + 3uxy + uyy + 7ux + 4uy = 0.

. uxx +uxy — 2uyy — 3ux — 15uy + 27x = 0.

. 9uxx — 6uxy +uyy + 10ux — 15uy + x — 2y = 0.
.uxx + 2uxy + 10uyy — 24ux + 42uy + 2(x +y) = 0.
. UXX + 4uxy + 13uyy + 3ux + 24uy + 9(x +y) = 0.
.uxx — 4uxy + Suyy — 3ux + uy = 0.

10. uxx — 6uxy + 9uyy —ux + 2uy = 0.

11. 2uxy — 4uyy + ux —2uy + x = 0.

12. uxy + 2uyy — ux + 4uy = 0.

13. 2uxx + 2uxy + uyy + 4ux + 4uy = 0.

14. uxx + 2uxy + uyy + 3ux — Suy = 0.

15. uxx —uyy + ux +uy = 0.

16. uxx + uxy —uy +4x =0.

17. 3uxx + uxy + 3ux + uy +y = 0.

18. uxx + 4uxy + Suyy — 2ux — 2uy = 0.

19. 5uxx + 16uxy + 16uyy + 24ux + 32uy = 0.

O 00 IO DN b W —



20. uxx — 2uxy + uyy — 3ux + 12uy = 0.

21. 2uxx — Suxy + 3uyy —ux +uy + 2x = 0.

22. 2uxx + 6uxy + 4uyy + ux + uy = 0.

23. 3uxx — 10uxy + 3uyy — 2ux + 4uy + 2y = 0.

24. 3uxx + 10uxy + 3uyy +ux +uy + 2x +y =0.

25. uyy —2uxy + 2ux —uy —4ex =0.

26. uxx — 6uxy + 8uyy + ux — 2uy + x = 0.

27. uxx — 2uxy + ux + 4ey = 0.

28. 3uxx — 4uxy + uyy — 3ux + uy = 0.

29. (1 +x2)2 uxx + uyy + 2x(1 + x2 )ux = 0.

30.y 2 uxx + 2xyuxy + x2 uyy = 0.

3l.uxx — (1 +y2)2uyy —2y(1 +y2)uy=0.

32. (1 +x2)uxx + (L +y2)uyy + xux + yuy = 0.

33. x2 uxx + 2xyuxy +y 2 uyy — 2yux = 0.

34. uxx — 2sinx - uxy — cox2 X - uyy — cosx - uy = 0.

35. e2x uxx + 2ex+y uxy + e2y uyy — xu = 0.

36. uxx — 2xuxy = 0.

37. uxx + 2sinx - uxy — (cos2 x — sin2 x)uyy + cosx - uy = 0.
38. uxx — 2cosx - uxy — (3 + sin2 x)uyy + ux + (sinx — cosx — 2)uy = 0.
39. (e—2x) uxx — (e—2y) uyy — (e—2x) ux + (e—2y) uy + 8ey = 0.
40.4y2uxx+2(1 —y2 )uxy—uyy— 1+y2 (2ux —uy)=0.
41. uxx + 2cosx - uxy —sin2 x - uyy — sinx - uy = 0.

42. ey uxy —uyy +uy =0.

43. uxx — 2sinx - uxy — (3 + cos2 x)uyy — cosx - uy = 0.

44. tg 2 xuxx — 2ytgxuxy +y 2 uyy + tg 3 xux = 0.

45. x2 uxx + 2xyuxy — 3y 2 uyy — 2xux + 4yuy + 16x2 u = 0.
46. xuxx + 2xuxy + (x — uyy =0,

a) B 00J1aCTH THUIIEPOOJIMYHOCTH, 0) B 00J1aCTH JUTUITUYHOCTH.
47. XuxX + yuyy + 2ux + 2uy =0,
a) B 00J1aCTH TUIIEPOOIMYHOCTH, 0) B 00JIaCTH JUTMITUYHOCTH.
48. uxx + xyuyy = 0,

a) B 00J1acTH TUnepOOINYHOCTH, 0) B 00J7aCTH AIITUNTHYHOCTH.
49. yuxx + uyy =0,

a) B 00J1aCTH TUNIepOOIMYHOCTH, 0) B 007aCTH AIITUNTHYHOCTH.
50. uxx + yuyy + 2uy =0,

a) B 00J1aCTH TUNepOOIMYHOCTH, 0) B 007aCTH AIITUNTHYHOCTH.
51. yuxx + xuyy =0,

a) B 00J1aCTH TUNepOOIMYHOCTH, 0) B 00J7aCTH AITUNTHYHOCTH.
52. (1 —x2 yuxx — 2xyuxy + (1 —y 2 )uyy — 2xux — 2yuy =0,

a) B 00J1aCTH TUNEPOOIUYHOCTH, 0) B obsacTu napaboIIMYHOCTH,

B) B 00JIACTH AJITTUOTUYHOCTH.

53. (1 —x2 yuxx — 2xyuxy — (1 +y 2 )uyy — 2xux — 2yuy =0,
a) B 00J1aCTH TUIIEPOOJIMYHOCTH, 0) B o0yracTu MapaboOINIHOCTH,
B) B 00JTACTH DIITUNTHYHOCTH.



Tema 2. Meron pa3aeneHusi IEPEMEHHBIX AJI1 OJTHOMEPHOTO BOJIHOBOIO
YPaBHEHHS.
KoHTtposnbHbIe 3a1aHus 110 TEME:

3ananue 1. Mcnonb3ysa mMeTon paslieneHusl IEPEMEHHBIX, HAUTH PELIEHUE OAHOPOIHOTO
BOJIHOBOTO ypaBHeHHs utt = a2 uxx , 0 <x <1, t > 0 mpu creayronmx rpaHUYHbIX U HaYaIbHBIX
YCJIOBUSX:
1.u(0,t)=u(l,t)=0,
u(x, 0) =sinzt x + sin 3z x, ut (x, 0) = 0.
2.ux (0,t)=u(l,t)=0,
uix,0)=0,ut(x,0)=1.
3.u(0,t)y=ux(l,t) =0,
u(x,0)=sin 2l x +sin 3z x, ut (x, 0) =0.
4.ux (0,t)=ux(l,t) =0,
uix,0)=1,ut(x,0)=1.
5.u(0, t) = u(l, t) =0,
u(x,0)=sin2z x, ut(x,0)=1.
6.ux (0,t)=ux (I,t) =0,
u(x,0)=0,ut(x,0)=1+cosn X+ cos 3x X.
7.ux (0,t)=u(l,t)=0,
u(x, 0) =0, ut (x, 0) = cos 2l x + cos 5z Xx.
8.u(0,t)=ux (I, t) =0,
u(x, 0) =sin 5z x, ut (x, 0) = 1.
9.ux (0, t)=ux(I,t) =0,
u(x, 0) = U =const, ut (x, 0) =V = const.
10. u(0, t) = u(l, t) =0,
u(x,0) =0, ut(x,0)=1.
11.ux (0, t) =u(l,t) =0,
u(x, 0) = cos 3n x, ut (x, 0) = 1.
12.ux (0,t) =ux (I,t) =0,
u(x,0)=1,ut(x,0)=2+cosx X.
13.u(0,t) = u(l, t) =0,
u(x, 0) =sin & X, ut (x, 0) = sin T X + sin 3x X.
I I I
14.ux (0,t) =u(l,t) =0,
u(x, 0) = cos 2l x + cos 3x X, ut (x, 0) = cos 3= X.
15.u(0,t) =ux (I,t) =0,
u(x, 0) =sin 2I x, ut (x, 0) = sin 21 x + sin 3x X.
16.ux (0,t) =ux (I, t) =0,
u(x,0)=2+cosmx,ut(x,0)=1+cos2x X.
I I
17.u(0, t) = u(l, t) =0,
u(x, 0) =sin 2z x, ut (x, 0) = x.
I
18.ux (0,t) =u(l,t) =0,
u(x, 0) =0, ut (x, 0) = cos 3z X + €OS 5z X.
2 2l
19.ux (0, t) =ux (I,t) =0,
u(x, 0) =1+ cos 2z X, ut (x, 0) = cos « X + oS 27 X.
20.u(0,t) =u(l, t) =0,
u(x, 0) =sin 2z x + sin 3x X, ut (x, 0) = sin 2z X.
I I I



3ananue 2. PemuTh METOIOM pa3elIeHNs IEPEMEHHBIX CIEAYIOUIYIO 3a1a4y I
HEOJTHOPOJHOI'O BOJIHOBOTO YPaBHEHHS:

lutt=a2uxx+Ax+B,0<x<I,t>0,
u0,t)=Ul,u(l,t)=U2,
ux,0)=U1(1-1-1x)+U21-1x,ut(x,0)=0,
a)A=2,B=1,U1l=1,U2=0,
0)A=1,B=2,Ul=0,U2=1,
B)A=1 B=0.

2.utt=a2uxx + Ax+B,0<x<I,t>0,
ux (0,t)=0,u(l,t)=U,

ux,0)=U,ut(x,0)=V,
a)A=2,B=1,U=1,V=0
6)A=3,B=1,U=2,Vv=1
B)A=1,B=0,U=1,V=2
d.utt=a2uxx+Ax+B,0<x<I,t>0

u@,t)=U,ux(,t)=0,
ux,0)=U,ut(x,0)=V,
a)A:2,B:1,U:1,V:O
0)A=4,B=1,U=2,V=1
B)A=1,B=0,U=1,V=2

4. utt=a2uxx+ Ax+B,0<x<I,t>0,
ux (0,t)=ux (I,t) =0,

ux,0)=U,ut(x,0)=V,

a)A=2,B=1,U=1,V=0
0)A=1,B=1,U=2,v=1
BA=1,B=0,U=1,V=2

5.utt=a2 uxx + Asinx+B,0<x<I,t>0,
u@,t)=Ul,u(l, t)=U2,
ux,0)=U11-1-1x)+U021-1x,ut(x,0)=V,
a)A=2,B=1,Ul1=1,U2=0,
0)A=1,B=2,Ul=0,U2=1,

B)A=1,B=0.

6. utt = a2 uxx + Acosx + B, O<x<I,t>0,
ux (0,t)=0,u(l,t)=U

ux,0)=U,ut(x,0)=V,

a)A=3,B=1,U=1,V=0
6)A=1,B=2,U=2,V=3
BA=1,B=0,U=1,V=2

7. utt = a2 uxx + Asinx + B, O<x<l|,t>0,
u@,t)=U,ux(,t)=0,

ux,0)=U,ut(x,0)=V,

a)A=1,B=3,U=1,V=0
0)A=2,B=1,U=2,V=1
BA=1,B=0,U=1,V=2



8. utt = a2 uxx + Acosx + B, O<x<I,t>0,
ux (0,t)=ux (I,t) =0,

ux,0)=U,ut(x,0)=V,

a)A=3,B=1,U=1,V=0
6)A=1,B=2,U=2,V=3
B)A=1,B=0,U=1,V=2

9.utt=a2 uxx + (Ax + B)sint+ Cx + D, 0<x<1,t>0,
u(0, t) = UL (1), u(l, t) = U2 (1),
u(x, 0) = I-1 (U2 (0) — U1 (0))x + U1 (0), ut (x, 0) =V,
a)A=2,B=1,C=4,D=3,Ul, U2=const,

0)A=0,B=2,C=2,D=1,Ul=sint,U2=1,
B)JA=0,B=0,C=0,D =1, Ul =sint, U2 = cost,
rA=1,B=0,C=2,D=1,Ul=sint, U2 =2,
MA=0,B=-1,C=1,D=0, Ul =cost, U2 = Isint.

10. utt = a2 uxx + (Ax + B)sint + Cx + D, 0<x<It>0,
ux (0,t) =0, u(l, t) = U (1),
u(x,0)=U (0), ut(x,0) =V,

a)A=2,B=1,C=4,D =0, U= const,
0)A=1,B=0,C=2,D=1,U=sint,
B)A=2,B=0,C=1,D=0,U=sint+1,
NA=4,B=1,C=0,D=0,U=sin2t— 1,
MA=2,B=0,C=0,D=1,U=sin2t.

11. utt = a2 uxx + (Ax + B)sint + Cx + D, 0<x<ILt>0,
u@,t)=U (1), ux (I,t) =0,

u(x,0)=U (0), ut (x,0)=V,
a)A=2,B=1,C=3,D =1, U=const,
0)A=1,B=1,C=0,D=1, U=2sint,
B)A=4,B=0,C=1,D=0,U=2sint + 1,
r)A=3,B=2,C=0,D=0,U=sin2t +1,
mMA=2,B=0,C=0,D=1,U=sin2t.

12. utt = a2 uxx + (Ax + B)sint + (Cx + D)cos2t, 0<x<lt>0,
ux (0,t)=ux (I,t) =0,

u(x,0)=0,ut(x,0)=V,

a)A=2,B=1,C=0,D=1,
6)A=1,B=2,C=1,D=0,
B)A=1,B=0,C=0,D=2,
r)A=3,B=1,C=2,D=1,
MA=2,B=0.C=1,D=1.

13. utt = a2 uxx + (Ax + B)cost + Csinx + D, 0 <x <, t>0,
u(0, t) = UL (t), u(l, t) = U2 (1),
u(x, 0)=1-1 (U2 (0) — U1 (0))x + U1 (0), ut (x, 0) =0,
a)A=2,B=1,C=3,D=0,Ul, U2 =const,

0)A=0,B=1,C=4,D=1,Ul=cost,U2=2,
BJA=0,B=0,C=0,D =1, Ul =sint, U2 = cost,
rA=0,B=0,C=2,D=1,Ul=cost,U2=1,
mA=-1,B=0,C=1,D=0, Ul =sint, U2 = Icost.



14. utt = a2 uxx + (Ax + B)cost + Csinx + D, 0<x<I,t>0,
ux (0,t) =0, u(l, t) = U (),

u(x, 0) =U (0), ut (x, 0) =0,
a)A=2,B=1,C=3,D =1, U=const,
0)A=1,B=0,C=4,D=1, U =cost,
B)A=3,B=0,C=1,D=0,U=2cost + 1,
rA=2,B=1,C=0,D=0, U =coszt,
MA=2,B=0,C=1,D=0,U=cos2t— 1

15. utt = a2 uxx + (Ax + B)cost + Ccosx + D, 0<x<I,t>0,
u0,t)=U (1), ux (I, t) =0,
uix,0)=U (0),ut(x,0)=0

a)A=1,B=1,C=4,D=0, U =const,
0)A=1,B=2,C=2,D=1, U = cost,
B)A=1,B=0,C=1,D=0,U=2cost — 1,
rA=3,B=0,C=0,D=1, U=cos2t,
MA=0,B=1,C=2,D=0,U=cos2t— 1
16. utt = a2 uxx + (Ax + B)sin2t + (Cx + D)cost, 0<x<1,t>0,
ux (0,t)=ux (I,t) =0,
uix,0)=0,ut(x,0)=V,
a)A=2,B=1,C=0,D=1,
6)A=1,B=2,C=1,D=0,
B)A=1,B=0,C=0,D=3,
rA=4,B=1,C=2,D=1,
MA=2,B=0,C=1,D=1.

[Tpumeuanue. B 3agavax 9 - 16 npeamnonaraercs, YTo 4aCTOTa BHIHYK/IAIOIIEH CHIIbI HE
COBIAJIa€T HU C OJIHOM U3 COOCTBEHHBIX YAaCTOT CTPYHBI.

Vkazanue 1. B 3agauax 1 - 16 pexoMmeHayeTcs UCKaTh pPeLICHHE B BHJE CYMMBbI JIBYX
byakumit v(x, t) u w(x, t), tme v(x, t) - 9YacTHOE pelieHne HEOJHOPOJHOTO0 BOJHOBOTO
ypaBHEeHMs, a W(X, t) - oOIiee pelieHne OJHOPOAHOTO YPaBHEHUS C HYJIEBBIMH TPAHUYHBIMH
YCIIOBUSIMH.

Vkazanue 2. B 3amauax 1 - §, korja BbIHY)XJaloIllas CUja HE 3aBHCUT OT NMEPEMEHHOM t,
YacCTHOE pelIeHHE HEOJHOPOJHOIO BOJHOBOI'O YpaBHEHHUS YAOOHO HCKaTh Kak (YHKIUIO
3aBHUCALIYIOTOJIBKO OT MepeMeHHo X. To ecTh v = v(X).

VYkazanue 3. B 3agauax 9 - 16 111 HeoAHOPOAHOTO AUPHEPEHIINATBHOTO YPaBHEHUS
BUJA

utt = a2 uxx + F (x) + ®(X)sinwt
WIN
utt = a2 uxx + F (x) + ®(x)coswt,
YacTHoe perieHne MOKHO UCKaTh B BHJIE CYMMBI IBYX GyHKIMH v1 (X, t) u v2 (X, t), rae
vl (x,t) -
YaCTHOE PELIEHUE HEOTHOPOJAHOIO BOJIHOBOTO YPaBHEHHUS
vit = a2 vxx + F (x),

av2 (X, t) - 4aCTHOC PCIICHUEC HCOAHOPOJAHOI'O YpPAaBHCHUA

vit = a2 vxx + ®(X)sinot,



WIH
vit = a2 vxx + ®(x)cosomt.

OynHkuo v1 y1o0HO NCKaTh KaK (YHKLHMIO 3aBUCSIIYIO TOJIBKO OT IIEPEMEHHOM X, a
b yHKIIIO

V2 MOXHO MCKaTh B BHJIE V2 (X, t) = X(x)sinwt uiu v2 (X, t) = X(x)cosot.

VYkaszanue 4. B 3agauax ¢ HEHyJIE€BBIMY IPAHUYHBIMU YCIOBUSIMU 4acTO ObIBacT

HIOJIE3HO TIpe-

BapUTENIBHO MPEICTaBUTh pelieHne u(X, t) kKak cymMmmy IByX GyHKIHM v(X, t) 1 w(X, t),
rae GpyHk-

s V(X, t) yIOBIETBOPSIET HAa TPAHUIIE TEM XK€ YCIOBHM, 4TO U QyHKIUA U(X, t). Takum
obpazom,

3a/laya CBOAMTCA K HaXOKIACHUIO pelIeHHs W(X, t) HEKOTOPOI'O BOJIHOBOI'O YPaBHEHHSI €
HYJIEBbI-

MU I'PaHUYHBIMH YCIOBUAMU. DYHKIHIO V(X, t) MOXKHO UCKATh B BUJIE V(X, t) = A(t)x +
B(t).

Tema 3. MeTton pa3aciiCHuA NIEPEMEHHBIX TJISI OTHOMCPHOI'O YPAaBHCHUA
TCILIOMPOBOJHOCTH.

KoHTposbHBIE 3a/1aHUS 110 TEME:
Pemmntes MeTonOM pa3ziencHus IEPEMEHHBIX CIEAYIOUIYIO 3a1a4y I HEOJIHOPOAHOIO
YPaBHEHUATEILIONPOBOJHOCTH:

lL.ut=a2uxx+2x+1,0<x<1,t>0,
u@0,t)=1,u(1,t)=2,
u(x,0)=x+1.

2.ut=a2uxx+x+2,0<x<1,t>0,
ux (0,t)=1,u(1,t)=0,
ux, 0)=x-1.

.ut=a2uxx+2x+1,0<x<1,t>0,
u@,t)=1,ux(1,t) =2,
u(x, 0) =2x + 1.

4. ut=a2uxx+x+1,0<x<1,t>0,
u(0,t)=0,u(l,t) =1,
u(x, 0) = x.

S5.ut=a2uxx+2x+1,0<x<1,t>0,
ux (0,t)=2,u(1,t)=1,
u(x, 0)=2x —1.

6.ut=a2uxx+x+2,0<x<1,t>0,
u0,t)=0,ux (1,t)=1,
u(x, 0) = x.

7.ut=a2uxx+t,0<x<1,t>0,
u(0, t) =2t,u(1,t)=1,
u(x, 0) =x — 3sin2nX.



8.ut=a2uxx +2xt,0<x<1,t>0,
ux (0,t)=—1,u(l,t)=t,
u(x,0)=1-x—cos 7n X.

Q.ut=a2uxx+2t3,0<x<1,t>0,
u(0,t)=1,ux (1,t) =2t,
u(x, 0) =1+ sin 5z x.
2

100ut=uxx+t2—-1,0<x<1,t>0,
ux (0,t) =5, ux (1, t)=—1,
u(x,0)=2+5x —3x2.

1ll.ut=a2uxx+2t2,0<x<1,t>0,
u(0,t) =t, u(1,t) =2t
u(x, 0) = 2sinmx — sin3nX.

12. ut=a2uxx+t,0<x<1,t>0,
ux (0,t) =2t,u(1,t)=1,
u(x, 0) =1 + 2cos 5= x.

13. ut=a2uxx + 2xt,0<x<1,t>0,
u(0,t) =2t,ux (1,t) =1,
u(x, 0) =x — 2sin 37 X.
2

14 ut=uxx+3t—1,0<x<1,t>0,
ux (0,t) =2,ux (1,t) =2,
u(x, 0) =1+ 2x — 2cos3nX.

15.ut=a2uxx +3t,0<x<1,t>0,
u(0,t)=1,u(1,t) =t
u(x, 0) =1 — x + sin4nX.

16.ut=a2 uxx + 2xt,0<x<1,t>0,
ux (0,t) =2t, u(1,t) =t,
u(x, 0) = 4cos 3= X.

17.ut=a2uxx+1t2,0<x<1,t>0,
u(0,t) =t, ux (1, t) = 2,
u(x, 0) = 4sin 9z x.

18. ut=uxx+2t,0<x<1,t>0,
ux (0,t) =3, ux (1,t) =1,
ux,0)=1+3x—x2.

19. ut=a2uxx+2t,0<x<1,t>0,
u0,t)=t2,u(l,t) =1,
u(x, 0) = x — sinnx + 2sin5zx.

20but=a2uxx+t,0<x<1,t>0,
ux (0,t)=2,u(1,t)=t2,



u(x, 0) =2x —2 +cos 5w X.

2l.ut=a2uxx+x+t,0<x<1,t>0,
u(0,t) =2t2, ux (1,t) =t,
u(x, 0) =sin  x — 3sin 3w X.

22, ut=uxx+t—2,0<x<1,t>0,
ux (0,t)=0,ux (1,t) =2,
u(x, 0) =1+ x2 — cos3nx + 2cos4nx.

23.ut=a2uxx —2x+2,0<x<1,t>0,
u(0,t) =2t, u(1,t) =t2,
u(x, 0) = sin2xx — 2sin3nx.

24 ut=a2uxx+tx—1,0<x<1,t>0,
ux (0,t) =t2,u(l,t) =1,
ux,0)=1—-cosmX.

25.ut=a2 uxx +5xt,0<x<1,t>0,
u(0,t)=1,ux (1,t) =2t2,
u(x, 0) =1+ sin 5z x.

26.ut=uxx+2t2+3,0<x<1,t>0,
ux (0,t)=2,ux (1,t) =0,
u(x, 0) =2 + 2x — x2 — 4cos2nX.

27.ut=a2 uxx +4xt,0<x<1,t>0,
u(0,t)=3,u(l,t) =t2,
u(x, 0) =3 — 3x + 2sinnx.

28.ut=a2uxx+4xt+1,0<x<1,t>0,
ux (0,t) =2t2, u(l,t) =t,
u(x, 0) = cos 5z x — cos 7x X.

29.ut=a2uxx+6t,0<x<1,t>0,
u(0,t) =4t2,ux (1,t) =1,
u(x, 0) = x + 4sin 3z x.
2

30but=uxx+t—2,0<x<1,t>0,
ux (0,t)=1,ux (1,t)=3,
u(x, 0) =3 + x + x2 — 2cos4nX.

3l.ut=a2uxx —2x(t—2),0<x<1,t>0,
u(0, t) =12, u(1, t) = 4t,
u(x, 0) = 4sin3nx — 3sin5zX.

32.ut=a2uxx+x—-1,0<x<1,t>0,
ux (0,t) =t, u(l,t) =2t2,
u(x, 0) = 2cos 3w x — cos 97 X.
33.ut=a2uxx+1,0<x<1,t>0,
u0,t)=t,ux (1,t)=t2,



u(x,0) =3sinmx —sin 117 X.

4. ut=uxx+2xt2,0<x<1,t>0,
ux (0,t)=1,ux (1,t)=1,
u(x, 0) =1+ x — 3cos2aX + COSSTX.

5. ut=a2uxx +xt2,0<x<1,t>0,
u(0,t) =2, u(l,t) =t3,
u(x, 0) =2 — 2x — sin5nx.

36.ut=a2 uxx +6xt2,0<x<1,t>0,
ux (0,t)=2t3,u(1,t) =1,
u(x,0) =1+ cos 3 X + cos 7= X.

37.ut=a2uxx+2,0<x<1,t>0,
u(0, t) = 2t, ux (1,t) =t3,
u(x, 0) =sin 3x x — 2sin 77 X.

3B.ut=uxx+t+1,0<x<1,t>0,
ux (0,t)=—1,ux (1, t) =1,
u(x, 0) =2 — x + x2 — 3cos4nx.

39.ut=a2uxx+3t2,0<x<1,t>0,
u(0,t) =13, u(1,t) =1,
u(x, 0) = x — 2sinnX + 3sin2znx.

40.ut=a2uxx+3(x—1),0<x<1,t>0,
ux (0, t) = 3t, u(l1, t) = 2t3,
u(x, 0) = cos m x — cos 37 X.

41. ut=a2uxx +4xt2,0<x<1,t>0,
u(0,t) =2, ux (1, t) = 2t3,
u(x, 0) =2 —sin 9 X.

42. ut=uxx+t+2,0<x<1,t>0,
ux (0,t)=1,ux (1, t) =—1,
u(x, 0) =1+ x —x2 + cos2nx — cos3nX.

43. ut=a2 uxx —3xt2 +2x,0<x<1,t>0,
u(0, t) =13, u(l, t) = 2,
u(x, 0) = 3sin2zx — sinSmx.

44, ut=a2uxx +t2,0<x<1,t>0,
ux (0,t) =1, u(d,t) =13,
u(x, 0)=x—1+cos 7m X.

45 ut=a2uxx +4x,0<x<1,t>0,
u(0,t) =t3,ux (1,t) =4,
u(x, 0) = 3sin « x — sin 7=« X.

46.ut=uxx +t2—-3,0<x<1,t>0,
ux (0,t) =0, ux (1, t) =4,



u(x, 0) =1 + 2x2 + 3cosbnx.

47. ut=a2uxx+4(1 —x),0<x<1,t>0,
u(0, t) = 4t, u(1, t) =t3,
u(x, 0) = sin2xx — 2sin3nx.

48. ut=a2 uxx +3xt2 ,0<x<1,t>0,
ux (0,t) =3, u(l,t) = 2t,
u(x, 0) = 5cos n x — 2cos 57 X.

49. ut=a2uxx +2t2,0<x<1,t>0,
u(0,t)=2t3,ux (1,t) =1,
u(x, 0) =x — 2sin 3x X.

50ut=uxx+2t—1,0<x<1,t>0,
ux (0,t)=1,ux (1,t) =5,
u(x, 0) = 3 + x + 2x2 + 2cosmx — cos3mX.

Vkazanue 1. B 3amauax 1 - 8, kor/a UCTOYHUKH TeIJIa HE 3aBUCST OT IEPEMEHHOM t,
oO1iee perieHrne HeoJHOPOIHOTO YPaBHEHH S TETJIONPOBOIHOCTH YI00HO UCKATh B BUAE CYMMBbI
IBYX QyHKIUH: V(X) 1 W(X, t), TZIe V(X) - 4aCTHOE peIlIeHNnEe HEOJHOPOIHOTO YPAaBHEHMUSI
TEIUIONPOBOAHOCTH, a W(X, t) - o0liee pelieHrne 0JHOPOAHOTO YPaBHEHUS C HYJIEBBIMU
TPaHUYHBIMU YCIOBUSIMH.

VYkazanue 2. B 3agauax ¢ HeHyJIEBbBIMH IPAHUYHBIMU YCIIOBUSIMU YacTO ObIBAET
MOJIE3HO NPEABAPUTEIHLHO PEACTABUTH pEeIIeHHEe U(X, t) Kak cymMMy ABYX QyHKIui v(X, t) 1 w(X,
t), roe pyHknus v(X, t) yI0BIECTBOPSET HA FPAHKIIE TEM XKe YCIOBHUSIM, 4TO U QyHKIHA u(X, t).

Takum oOpa3om, 3a1aua CBOAUTCS K HAXOXKICHHUIO pEIICHHs W(X, t) HEKOTOPOTO
YpaBHEHHUS TEIUIONPOBOAHOCTH C HYJIEBBIMHU IPAHUYHBIMU YCIOBUSMU. DyHKIINIO V(X, t) MOXKHO
UCKaTh B BUJIE

v(X, t) = A(t)x + B(t), mu6o v(X, t) = A(t)x2 + B(t)x.

Tema 4. Meton pazziesieHus IepeMEeHHBIX 11 ypaBHeHMs Jlamaca B o0nacTsx ¢
KpPYTrOBBIMU I'pPaHULIAMHU.

KoHTtponbHbIe 3a1aHus IO TEME:

3aganue 1. PemuTh METOIOM pa3/ieNeHus IEPEMEHHBIX CIEAYIOIYIO 3a1ady A
ypaBHeHus [lyaccona B konprie 0 <a<p<b,mpum=1, 2,3

1. Au(p, ¢) =2,

u(a, ¢) =0, u(b, $) = cosmeo.
2. Au(p, ¢) =2,

u(a, ¢) = sinm¢, up (b, ¢) =0.
3. Au(p, ¢) =2,

up (a, ¢) =0, u(b, ¢) = 3cos2m¢.

4. Au(p, ¢) =12p2,
u(a, ¢) = 2cosme, u(b, ¢) = 0.

5. Au(p, ¢) =12p2,



u(a, ¢) =0, up (b, ¢) = 2sin2Zm¢.

6. Au(p, ¢) =12p2,
up (a, ¢) =sin(m + 1)¢, u(b, ¢) = 0.

7. Au(p, ¢) =4+ 12p2,
u(a, ¢) =1 +sin3me, u(b, ¢) =0.

8. Au(p, ¢) =4 +12p2,
u(a, ¢) =0, up (b, ¢) = 3cos(m + 1)o.

9. Au(p, ¢) =4 +12p2,
up (a, ¢) =1 + 2cos3m¢, u(b, ¢) = 0.

10. Au(p, ¢) =4 + 12p2 ,
u(a, ¢) =m, u(b, ¢) = 2m.

11. Au(p, §) =4 + 12p2,
u(a, ¢) =cos(m — 1)¢, up (b, ) = 3cos2me.

12. Au(p, ¢) =4 + 12p2 ,
up (a, ¢) = 4sin2mé, u(b, ¢) = 2cos(m + 1)o.

13. Au(p, ¢) =0,
up (a, ¢) = 2sinm¢ + cos2ma, up (b, ¢) =0.

14. Au(p, ¢) =0,
up (a, ¢) =0, up (b, ) = 2cosm¢ — sind.

15. Au(p, ¢) =0,
up (a, ¢) = sinmo, up (b, $) = 2cos(m + 1)¢.

16. Au(p, ¢) =0,
up (a, ¢) = cos2méo — sing, up (b, ¢) = 4sinmo.

Vkazanue 1. B kpaeBbix 3amauax 1 — 12 qi1s HeoxHOpogHOTO ypaBHeHUs Jlamiaca
(ypaBuenus Ilyaccona) oGiee pemieHue yJo0HO UCKaTh B BUJIE CYMMBI IBYX QYHKIMH: V(p) U
w(p, ¢), rae v(p) - yactHOe perleHne ypaBHeHus Ilyaccona (uiercst Kak QyHKIUS, 3aBUCSIIAs
TOJIBKO OT p),a W(p, ¢) - ob1iee pemeHue ypaBHeHus Jlamnaca.

3amanue 2. PemuTh METOIOM pa3eeHus IEPEMEHHBIX CIEAYIONIYIO 3a1aqy JUIs
ypaBHEHUS
T
Jlarnaca B xoJbiieBoM cekTope 0 <a<p<b,0<¢<ampua=1,2,3,4

1. Au(p, ¢) =0,
u(p, 0) =u(p, o) =0,
u(a, ¢) = 3sinad — sin2ad, u(b, ¢) = 0.

2. Au(p, ) =0,
u(p, 0) =u(p, o) =0,
up (a, ) =0, u(b, ¢) = 2sinad — 3sindad.



3. Au(p, ) =0,
u(p, 0) =u(p, a) =0,
u(a, ¢) = sinad, up (b, ¢p) = 4sin2ao.

4. Au(p, ) =0,
u(p, 0) =u(p, o) =0,
up (a, §) = 3sin2a0, up (b, ¢) = Ssinag.

Tema 5. Meton pa3zeneHnus nepeMeHHBIX ISl ypaBHeHus Jlamiaca
B 00JIaCTSIX C TUIOCKUMU TPaHHUIIAMH

KoHTposbHBIE 3a/1aHUs 110 TEME:!
Pemnte MeTO10M pa3zeneHns NePEMEHHBIX CIEAYIOIIYIO 3a1auy AJIs ypaBHEHUs
[Tyaccona B npsimoyronsHuke 0 <x <a, 0 <y <b

1. Au(x, y) =2,
u0,y)=2y2,u(a, y)=2y2+2a2,
u(x, 0) =2x2, u(x, b) =2x2 + 2b2 .

2. Au(x,y) =4,
uO,y)=y2,u(@y)=y2+a2,
u(x, 0) =x2, u(x, b) =x2 + b2 .

3. Au(x, y) =4 + 6x,
u,y)=3y2,u(a,y)=3y2+a2+a3,
u(x, 0) =x2 +x3, u(x, b) =x2 + x3 + 3b2 .

4. Au(x, y) =2 + 6y,
u@,y)=2y2+y3,u(a y)=2y2+y3+3a2,
u(x, 0) = 3x2, u(x, b) = 3x2 + 2b2 + b3 .

5. Au(x,y)=2+12x2,
u@©,y)=3y2,u(a,y)=3y2+2a2+ad,
u(x, 0) = 2x2 + x4, u(x, b) =2x2 + x4 + 3b2 .

6. Au(x,y)=4+12y2,
u@,y)=y2+y4,u(@y)=y2+yd+3a2,
u(x, 0) =3x2, u(x,b) =3x2 +b2 + b4 .

7. Au(x, y) =2 + 6x + 12x2 ,
u@©,y)=2y2,u(a, y)=2y2+3a2+a3+a4,
u(x, 0) =3x2 + x3 + x4, u(x, b) = 3x2 + x3 + x4 + 2b2 .

8. Au(x,y)=4+6y+ 12y 2,
u@©,y)=y2+y3+y4, u@y)=y2+y3+yd+az,
u(x,0) =x2,u(x,b) =x2+b2+b3 +b4.

9. Au(x, y)=6 + 6y + 12x2 ,
u@,y)=2y2+y3,u(@ y)=2y2+y3+a2+a4,
u(x, 0) =x2 + x4, u(x, b) = x2 + x4 + 2b2 + b3 .



10. Au(x,y)=2+6x+ 12y 2,
u@,y)=3y2+y4,u(ay)=3y2+y4+2a2+a3,
u(x, 0) =2x2 + x3, u(x, b) =2x2 + x3 + 3b2 + b4 .

11. Au(x, y) =2,
ux (0,y)=1,u(@y)=1+y+y2,
ux,0)=1-2a+2x,u(x,b)y=1+b+Db2.

12. Au(x, y) =2,
ux (0,y)=vy,u(@y)=1+2y+a2,
ux,0)=1+x2,u(x,b)=1—-a+2b+x+x2.

13. Au(x, y) =2 + 6y,
ux (0,y)=3y,u(a,y)=2+y+y2+y3,
ux,0)=2-a+x,u(x,b)=2+b+b2+b3.

14. Au(x, y) =2 + 6x,
ux (0,y)=1,u(@ y)=1+3y+a2+a3,
ux,0)=1+x2+x3,ux,b)=1-3a+3b+3x+x2+x3.

15. Au(x, y) =2,
u0,y)=1-b+y+y2,u@y)=1+a+y2,
uy (X,0) =21, u(x,b)=1+x+hb2.

16. Au(x, y) =2,
u0,y)=1+y2,u(@y)=l+a-b+ty+y2,
uy (X, 0) =2x,u(x,b)=1+x+b2.

17. Au(x, y) =2,
u0,y)=1-2b+2y,u(a,y)=1+a+a2,
uy (x,0) =1, u(x,b)=1+x+x2.

18. Au(x, y) =2,
u@0,y)=1u(a,y)=1+a+a2-b+ty,
uy (X, 0)=x,u(x,b)=1+x+x2.

19. Au(x, y) =2,

u@©,y)=y2,u(@y)=1+y2,
uy (x, 0) =2, uy (X, b) = 2b.

20. Au(x, y) =4,
uO,y)=y+2y2,u(ay)=1+2y2,
uy (x, 0) =0, uy (x, b) = 2.

21. Au(x, y) =2 + 6y,

u@ y)=2y+y2+y3,u(ay)=y2+y3,
uy (x,0)=0,uy (x,b) =2x + 2b + 3b2..

22. Au(x,y) =4+ 12y 2,
u@,y)=2y2+y4, u(@y)=3y+2y2+y4,
uy (x,0)=1,uy (x,b) =4b + 4b3 .



23. Au(x, y) =4,
ux (0,y)=1,ux (a, y) =4a,
u(x, 0) =2x2, u(x, b) = x + 2x2 .

24. Au(x, y) =2,
ux (0,y) =0, ux (a, y) = 3y + 2a,
u(x, 0) =2x +x2, u(x, b) =x2.

25. Au(x, y) =4 + 6x,
ux (0,y)=2,ux (a, y) =4a+ 3a2,
u(x, 0) =2x2 + x3, u(x, b) =3 + 2x2 + x3..

26. Au(x,y) =2+ 12x2 ,
ux (0,y)=0,ux (a,y) =y + 2a+4a3,
uix,0)=1+x2+x4,u(x,b)=x2+x4.

27. Au(x, y) =2,

u@©,y)=y+y2,ux(y) =1
uy (x, 0) =0, uy (x, b) = 2b.

28. Au(x, y) =4,
ux (0,y) =2y, u(a, y) =2a2,
uy (x,0)=2x2,uy (x,b) =1+ 2x2.

29. Au(x, y) =2 + 6y,
ux (0,y)=0,ux (a, y) =1,
u(x, 0) = 3x, uy (x, b) =2b + 3b2 .

30. Au(x, y) =2+ 12x2 ,
ux (0,y) =0, ux (a, y) = 2a + 4a3,
uy (X, 0) =2x, u(x,b) =1+x2 +x4.

31. Au(x, y) =2,
ux (0,y)=0,u(a y)=y +a2,
uy (X, 0) =1, u(x, b) =x2 +b.
32. Au(x, y) =4 + 6y,
ux (0,y)=2,u(a, y)=2y2+y3+a,
uy (X, 0) =0, u(x, b) =x + 2b2 + b3 .

33. Au(x, y) =2,
u@,y)=1+2y+y2,ux(ay) =0,
u(x,0)=1,uy(x,b)=1+2b.

34. Au(x, y) =4 + 6x,
u@©,y)=2,ux(a,y)=2+4a+3a2,
u(x,0)=2+x+2x2 +x3,uy(x,b)=0.

35. Au(x, y) =2,
ux (0,y)=1,u(@y)=1+y+a2,
u(x,0)=1+x2,uy(x,b)=0.

36. Au(x, y) =2 + 6y,



ux (0,y)=2y,u(@,y)=3+y2+y3,
uix,0)=3,uy(x,b)=1+2b+3b2.

37. Au(x,y) =2+ 12x2 ,
u,y)=1,ux (a, y) =3y +2a+4a3,
uy (X,0)=2,u(x,b) =1 +x2 +x4.

38. Au(x, y) =2,
u@©,y)=1,ux(a,y)=1+2a,
uy (x,0)=0,u(x,b)=1+3x+x2.

Kontpompyemsie komnerenmnuu: OITK-1, OITK-3, TTK-2
Oyenka KomMnemeHYull 0Cyuecmeisiemcst 8 COomeemcmeuu ¢ maoauyet 4.

Kputepun onenkn (B 6aj1ax):

5- BBICTABJISICTCA CTYACHTY, €CJIM OH BBITOHIII OT 85% 1m0 100% Bcelt paboThr,

4- GaJITIOB BBICTABIISIETCS CTYICHTY, €CJIM OH BBITOJHUI OT 70% 10 85% Bcelt paboThr,
3- 0aJuIoB BBICTABISETCS CTYACHTY, €cli OH BhINOIHWI OT 50% 110 70% Bceit paboTh;
2- 0aJIOB BBICTABIISICTCS CTYJICHTY, €CJIM OH BBITTOJHUI MeHee 50% Bcell paboTEHI.

Bomnpocsl k 3a4ery
Tema 1. Knaccudukainus JIUHEHHBIX YpPaBHEHHH B YaCTHBIX MPOHM3BOJHBIX BTOPOTO
MOPSAIKA.

1. [ToHsiTHS ypaBHEHUS B YACTHBIX TPOU3BOIHBIX.
2. Knaccudukanus nUHEHHBIX YypaBHEHHH B YacTHBIX MPOU3BOJHBIX BTOPOTO
HopsJIKA.

Tema 2. YpaBHeHus runepO0IMYECKOro TUIIA.

3. VYpaBHeHUE MajbIX MONEpPEeuHbIX KojieOaHuil cTpyHH. [loHATHE O HadaldbHBIX U
IrpaHUYHBIX ycioBusx. 3aaaya Kommu. Teopema eqTuHCTBEHHOCTH.

4. ®opmyna Jlanambepa 1151 HEOTPaHUYEHHOM MPSIMOIA.

5. ®opmyna Jlanambepa 7151 TOJTyOorpaHUYEHHOM MPSMOM.

6. Merton paznenenust nepeMeHHbIx — Metog dypbe — Ui ypaBHEHUs KoJieOaHus
CTPYHBI.

7. Merton paznenenust nepemMeHHblx — Metoag dypbe — Ui ypaBHEHUs KosleOaHus

CTPYHBI U1 HEOAHOPOJAHOI'O YPABHEHUS.

9.5. Bonpochl K 3K3aMeHYy:
Tewma 3. YpaBHeHus mapaboIMueCKOro THIIA.

8. VpaBHeHue  temnonpoBogHOCTH.  KpaeBble  3amaum g ypaBHEHHs
TEIJIONPOBOJHOCTH.

9. ITpuHimn MakcumyMa i1 ypaBHEHUS TEILUIONPOBOJHOCTH.

10. EnunHcTBEHHOCTD penienus 3aaaun Jupuxie.

11. EnuHcTBeHHOCTD peienus 3anaun Helimana.

12. Meron pa3aenenust nepeMeHHbIXx — Meron @ypee Uisi OTHOPOIHOIO YPaBHEHUS
TEIJIONPOBOJHOCTH.

13. Merton pasneneHuss nepeMeHHbIX — Mertonq ®@ypbe 79 HEOJHOPOIHOTO
YpaBHEHUS TEIUIONPOBOIHOCTH.

14.  PacnpoctpaHeHue Teria Ha 6ECKOHEUHON MPSIMOM.

Tema 4. YpaBHEHUS SJUTMITUYECKOTO THIIA.



15.  Vpasuenue Jlannaca. Ypasuenue Ilyaccona. 3anaua Jupuxne. 3anaua Helimana.

16. T'apmonuueckne (QyHKIIMM W  aHAWIMUTHYECKHE  (PYHKIUH  KOMILIEKCHOU
[IEPEMEHHOM.

17.  VYpaBuenue Jlamiaca B moJspHBIX KOOPAUHATAX.

18.  dynpamenranbHOE pemeHue ypasHenus Jlamnaca (n=2; n=3).

19.  ®opwmynsl ['puna.

WHTerpanbHoOe npeacTaBlieHue peteHus s ypaBHeHus Jlamnaca (n=2; n=3).
HexkoTtopsie ocHOBHBIE CBOMCTBA rapMOHUYecKUX GyHKIMN. [IpuHiun Makcumyma.
Pemenne 3amaum Jlupuxie ais Kpyra METOAOM pasleleHus nepeMeHHbIX. MuTerpan

Ilyaccona.
Tema 5. YpaBHeHUs TunepO0IMYECKOrO THIIA.
20.  Pa3HOCTHBIE CXEMBl Ul YpPaBHEHMH TEIUIONPOBOAHOCTH. MeToa KOHEUHBIX

paszHoCTel Uil peleHus 3anadu Jupuxie.

KonTtpomupyembie komnerennuu: OIK-1, OITK-3, TIK-2
Oyenka KomnemeHyutl 0Cywecmeisiemcs 6 COomeemcmeuu ¢ madoauyeu 4.
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