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1. HACHOPT ®OHJA OHEHOYHBIX CPEJICTB
M0 JTUCIUILIMHE «Y PaBHEHUSI B YACTHBIX MPOU3BOJIHBIX».

OneHouHBIE CpEACTBA COCTaBISIIOTCS B COOTBETCTBUM € paboueil mporpaMmoii
JTUCITUTUIMHBI M TPEACTABISIOT OO0 COBOKYIMHOCTh KOHTPOJIBHO-U3MEPHUTEIBHBIX MAaTEPHUAJIOB
(TumoBble 3amauM (3a7aHusl), KOHTPOJIbHBIE PabOThI, TECThl W Jp.), MpPeJHA3HAYEHHBIX UIs
U3MEPEHUS YPOBHS JOCTIIKEHUS O0YJarOIIMMHUCS YCTAHOBICHHBIX PE3Y/IbTaTOB O0yUCHUSI.

OueHOYHBIE CpEACTBA  HUCIIOJIB3YIOTCA TPU  IPOBEACHHUH  TEKYLIEro  KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTaIUH.

Tabnuna 1 - [lepeuens komneTeHUUH, POPMUPYEMBIX B MPOLIECCE OCBOCHUS AUCHUTIIMHbBI

Kon IInanupyemble pe3ybTaThbl 00y4eHUs M0 AUCHUILINHE (MOAYJIIO0),
KOMIIeTeHIIUH XapakTepHu3ywomue 3Tanbl GopMHPOBaHUS KOMIETeHIUH
OIIK-1 Criocoben mpuMeHsTh (QyHAaMEHTaIbHbIC 3HAHUS, MOJyYEeHHBbIE B 00IacTH

MaTeMaTHYeCKUX U  (WJIM) €CTeCTBEHHBIX HAyK, U HCIOIb30BaTh UX B
npoeccunoHaNbHOM e TeIbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, (PU3UKH, BBIYMCIUTEILHON TEXHUKU U
MIPOrpaMMHUPOBAHUSI.

OIIK-1.2. VYmeer pemarh CTaHAapTHbIE NPO(ECCHOHANBHBIE 3aJaud ¢
MIPUMECHCHUEM €CTECTBEHHOHAYYHBIX M OOIICHHXCHEPHBIX 3HAHHIA, METOJIOB
MaTeMaTUYECKOTO aHAJIN3a U MOJICIUPOBAHMUSL.

OIIK-1.3. Brageer HaBBIKAMH TEOPETHYECKOTO M OKCIEPUMEHTAIHLHOTO
rccaea0BaHusl 00bEKTOB MPOGeCCHOHATBHOM IeITeILHOCTH.

OIIK-3 CnocoOeH MpUMEHATh U MOAM(PHUIIMPOBATH MaTEeMaTHYECKHUE MOJCTU IS
penieHus 3a1a4 B 001acTH MpoheCcCUOHATBHOM IeATSIbHOCTH

OIIK-3.1. 3HaeT OCHOBBI TEOPUHU CUCTEM M CUCTEMHOTO aHaJln3a, TUCKPETHON
MaTEMaTHKH, TEOPUH BEPOSITHOCTEN M MATEMAaTUYECKOW CTATUCTUKHU, METOJOB
ONTUMU3AIIMM M  HCCIEAOBAaHUS  ONepalui, HEYEeTKUX BBIYUCICHU,
MaTEMaTHYECKOr0 1 UMUTALIMOHHOTO MOJEINPOBAHUS.

OIIK-3.2. YMmeeT npuMeHsATh METOJIbl TEOPUH CHUCTEM U CHUCTEMHOTO aHalln3a,
MaTEMaTHYECKOI0, CTATUCTUYECKOTO U UMUTALIMOHHOTO MOJEINPOBAHUS VIS
aBTOMATH3allMM 3a/a4y MPUHATUS pelleHul B obnactu mpodeccuoHaIbHOM
JESATEIBHOCTH.

OIIK-3.3. Bnazneer HaBbIKaMU IPOBEJCHUS MHXKEHEPHBIX PACUETOB OCHOBHBIX
nokaszaTesiel pe3ylnbTaTUBHOCTH CO3/1aHUSI U MPUMEHEHUsT MH()OPMAITMOHHBIX
CUCTEM U TEXHOJIOTHH.

[1K-2 Croco0eH TNOHHMMAaTh, COBEPIIEHCTBOBAaTh M MPUMEHSATH COBPEMEHHBIN
MaTeMaTHYECKHUH anmnapar

[1IK-2.1. 3naeT ocHOBHbIE TeopeMbl U (HOPMYJIBI MaTEMaTUYECKOTO aHAIIN3a,
TE€OMETPHH, JUCKPETHOW MaTeMaTukH, IudQepeHInaIbHbIX YpaBHEHUH,
TEOPETUUECKUX OCHOB MH(OPMATUKH, YHCIIEHHBIX METO/I0B,
(YHKIIMOHATIBHOTO aHAJIN3a.

I[IK-2.2. VYmeer TpUMEHATH OCHOBHBIE TEOpeMbI H  (OPMYIIBI
MaTeMaTHYeCKOr0  aHalW3a, TeOMETPUH, JIUCKPETHOW  MaTeMaTHKH,
muddepeHIIMaTbHBIX ypaBHEHUHM, TEOPETUYECKUX OCHOB HH(POPMATHKH,
YHMCIIEHHBIX METOJIOB.

[IK-2.3. Bmageer wmeromaMu, IpHEeMaMH, QITOPUTMaMH U CIIOCOOaMHU
MPUMEHEHHSI COBPEMEHHOI'0 MaTEeMAaTHYECKOT0 anmnapaTa Jilsl pelIieHus 3a1a4d
npoecCUOHATLHON 1S TETbHOCTH.

KoHeuHbIMHU pe3ynbTaTaMu OCBOCHMSI TUCLMIUIMHBI SBIISIOTCS COPMHUPOBAHHBIE KOTHUTHBHBIE
JECKPUNTOPBI «3HATh», «YMETbY», «BIAAETH», PACIHCAHHBIE IO OTIACIBHBIM KOMIIETEHIUSM.
®opmMupoBaHuE ACCKPUIITOPOB IIPOMCXOAUT B TEYEHHE BCETO CEMECTpa IO dTamaM B paMKax
KOHTAKTHOM pabOThl, BKIIOYAIONIEH pa3MUYHbIe BUJIBI 3aHATUNA U CaMOCTOSITEIBHON paboOThI, ¢
NPUMEHCHHEM Pa3IUYHBIX (GOPM M METOAOB 00yucHHs (Tadi. 2).




Tabmuna 2 - ®opMupoBaHUE KOMIIETSHIMIA B MPOIECCe H3YUCHUS TUCIUTUTUHBL:

Kon YpoBeHb Wnnnkatopsl noctwkenus | Bun  yueOGHbIXx  3amsTuiil, | KoHTponupyeMble pasiesbl 1 TEMbI OneHouHBlE  CPEACTBa,
KOMIIETEHIIMU | OCBOCHUS KOMIIETeHIIUH paboTel, (HOPMBI M  METOMBI | AUCUUILUIMHBI UCIIOJIb3yEeMble U1
KOMITETCHLIUI o0y4yeHus, CHocoOCTBYIOIINE OLICHKHU YPOBHS
(OpMHUPOBAaHUIO U PA3BUTHIO c(OpMHPOBAaHHOCTH
KOMITETEHLMI KOMIIETEHI UK
OIlIK -1 3Haer
Henocrarounsrit | OIIK-1.1. Crynent He cnocobeH | Jlekunonnsle n mpaktudeckue | Pazgen 1. OCHOBHBIC TOHATHSL. Tekymuii KOHTPOJIb —
YpPOBEHB CaMOCTOSITEIILHO BBIICIISTE | 3aHATUS, camocrosTenbHas | Paznen 2. YpaBHeHUs OIPOC, KOHTPOJIbHAS
IJIaBHBIE TOJIOXKEHUSI B U3YYEHHOM | paboTa 00y4aroNMXxcsi, | TUIEPOOINYECKOro THIIA. pabora.
MaTepHaje JUCLUIUIUHBL. MOJrOTOBKA u cnava | Pasnen 3. YpaBHEeHUs
He 3HaeT ocHOB MaTtemMaTukuy, MIPOMEKYTOYHOM aTTecTaluu napaboNIuIecKOro TUMa
¢buzuKy. Pasznen 4. YpaBueHus
3JUTMIITHYECKOTO THIIA
Paznen 5. MeTtog  KOHEUYHBIX
pa3HocTen
bazoBsrit yposens | OIIK-1.1. CryneHt ycBomn | Jleknmonnsle u npakTtudeckue | Pazmen 1. OCHOBHbIE OHATHS. Tekymuii KOHTPOJIb —
OCHOBHOE COZEp)KaHHe MaTepuaia | 3aHATHs, camocTosiTenbHas | Paznen 2. YpaBHEHNS | ompoc, KOHTPOJIbHAS
JUCIUILIMHEI, HO uMeer | pabora 00yJaroIuxcst, | THIIEPOOIMYECKOTO TUIIA. pabora.
HECHCTEMATU3UPOBAHHBIE 3HAHUS | MOATOTOBKA u cnava | Pasnmen 3. VYpaBHeHuUs
OCHOB MaT€MaTHKH, (HPU3UKH. MIPOMEKYTOYHOH aTTeCTalun napaboIMIecKoro TUIa
Paznen 4. YpaBHeHUs
SIUTMIITHYECKOTO THIIA
Paznen 5. Merton KOHEYHBIX
pa3HocTen
Cpenumii yposenb | OINK-1.1.  Cryaent cnocobeH | Jlekimonnele u mpaktudeckue | Pasmen 1. OcHOBHbIE HOHATHS. Texymit KOHTPOJIb —
CaMOCTOSITEIILHO BBIJICIISATD | 3aHATUS, camocTtositenbHas | Pazgen 2. YpaBHEHHS | orpoc, KOHTPOJIBHAS
IJIaBHBIE TIOJIOXKEHUSI B M3YYEHHOM | paboTa o0yyaromuxcs, | TUIepOOIMYECKOro TUIIA. paGora.
MaTepHase. MOJITOTOBKA u cnava | Pasnmen 3. VYpaBHeHus
3HAaeT  OCHOBBl  MAaTE€MAaTHKH, | MPOMEKYTOYHOM aTTeCTalluH napaboIMIecKOro TUIA

! JlexunoHHBIE 3aHATHS, IPAKTHYECKHUE 3aHATHS, TaOOPAaTOPHLIE 3aHATHS, CaMOCTOATENbHAd paboTa. ..
2 Heo6X0JMMO yKa3aTh aKTUBHbIE U HHTEPAKTUBHbIE METO bl 00Yy4€eHHs (HAIIPMMED, HHTEPAKTHBHAS JICKIUs, pa00Ta B MaJIbIX IPYIINAX, METO/Ibl MO3TOBOTO IITYPMa U T.11.),
CIOCOOCTBYIOIINE PA3BUTHIO Y O0YJIAIONINXCS HABBIKOB KOMAH/IHOM PaOOTHI, MEXINIHOCTHOM KOMMYHUKAINH, IPUHITHS PEIICHUH, THIEPCKUX Ka4eCTB.
3 HaumenoBanue TeMsl (paszaena) 6epercs u3 pabodeil IporpaMMBl JUCIHILIHHEL
4 OLeHOYHOE CPEICTBO JNOJIKHO BHIOUPATHCS C YIETOM 3aILIAHUPOBAHHBIX PE3YIbTATOB OCBOCHUS AUCLIUILIUHbL, HAIPUMED:
«3HaTh» — cobeceIoBaHUE, KOJUIOKBHYM, TECT. ..
«YMeTby, «BrnageTs» — MHIUBHYITbHBIA WM TPYIIIOBOM MPOEKT, Keic-3amaua, gemoBas (pojeBas) urpa, mopTQoIuo.




¢$uzuKy. Paznmen 4. YpaBHeHUA

UcnwiThiBaet HEe3HAYHTEIIbHBIC AIUTUITHYECKOTO TUTIA

3aTpyAHEHHUS B pELICHUH 3a4a4. Pazgen 5. Merog  KOHEYHBIX

pa3HoCTEN

Bricokuit OIIK-1.1. CryaeHnt 3HaeT, | Jleknmonneie u mpaktudeckue | Pazmen 1. OcHOBHbBIE MTOHATHS. Tekymuii KOHTpOJIb —
YpOBEHB MMOHWMAEeT, BBIACNSAET TIJIABHBIEC | 3aHATHS, camocTosiTenbHas | Paznen 2. YpaBHeHHS | ompoc, KOHTPOJIbHAS

TTOJTIOKEHUS B n3ydeHHoM | paboTa 00y4aroNMXCsi, | TUIEPOOINYECKOro THIIA. pabora.

MaTepuase U CrocoOeH MPUMEHSTH | MOJITOTOBKA u cnava | Pa3nen 3. YpaBHeHUs

(hyHIaMeHTaTbHBIE 3HAHUA, | TPOMEKYTOUYHON aTTeCTAIlN MapaboINIeCcKOro THIIA

MIOJTy4YEHHBIE B obactu Pasznen 4. YpaBaeHus

MaTEeMaTHYECKUX M €CTECTBCHHBIX AIUTUITHYECKOTO TUTIA

HayK. Pasmen 5. Merog  KOHEUHBIX

3Haer OCHOBBI MaTeMaTHKH, pasHoOCTEH

¢buzukmy.

Ywmeer

Bba3oBblil ypoBeHb

OIIK-1.2. CrynmeHT HUCHBITHIBAET
3aTpyJHEHHS  [pU  pEIICHUH
CTaHJAPTHBIX MPOQECCHOHATBLHBIX
3a/1a4n c MIPUMEHEHUEM
€CTECTBEHHOHAYYHBIX "
OOIIEMH)KEHEPHBIX 3HAHUH,
METO/IOB MaTeMaTHYeCKOTo
aHaJIM3a U MOJEIUPOBAHUSL.

Hmeer HecucTeMaTH3UpPOBaHHBIC
3HaHWsI ~ OCHOBHBIX  Pa3JielioB
JMCIUTUINHBI.

JIeKuMoHHBIE M NOPAKTUYECKUE

3aHATHS, CaMOCTOSATEIbHAS
pabora o0yyJaronmxcs,
MOJrOTOBKA u craya

HpOMe)I(YTO‘IHOfI aTTeCTalunu

Pasnen 1. OcHOBHBIE TOHSTHS.

Paznmen 2. YpaBHeHUs
THIIEPOOIHYECKOTO THTIA.

Paznen 3. YpaBHeHUs
1napaboIMIecKOro THIa

Pasnen 4, YpaBHeHUs
AIUTHIITHYECKOTO THIIA

Pasnen 5. Merton KOHEYHBIX
pazHocTeil

Tekymmii KOHTPOIIb —
OIIPOC, KOHTPOJIbHAS
pabora.

Cpennuii ypoBeHb

OIIK-1.2. CrymeHT ymeeT pemaTh

HGKHI/IOHHBIC U TPAKTHYCCKUC

Paspnen 1. OcHOBHBIE TOHSTHS.

Texymun KOHTPOIIb —

CTaHJIapPTHBIE TPOQECCUOHATBHBIC | 3aHSATHS, camocTosATenbHasg | Pa3gen 2. YpaBHeHust OTPOC, KOHTPOJIbHAS
3aJ1a4yu C MpUMEHeHHeM | pabora 00yyaroIuxcs, | THIEPOOIMYECKOTO TUIIA. paboTa.
€CTECTBEHHOHAYYHBIX H | IOATOTOBKA u cmaya | Pasmen 3. YpaBueHUS
OOIICHHKEHEPHBIX 3HaHUH, | IPOMEKYTOTHON aTTECTAIHH mapaboIMIECKOTO THIIA
METOJIOB MaTeMaTHYSCKOTr O Paznen 4, YpaBHeHust
aHajM3a W MOJEIHPOBAHUS, HO SIIUIITHYECKOrO THIIA
JOyCKaeT HE3HAYNTEILHBIE Paznen 5. Merton KOHEYHBIX
OIIMOKH. pasHocTel
Bricokuii OIIK-1.2. Crynment Ha BbICOKOM | JIekimonHble u mpakTtmdeckue | Pazmen 1. OCHOBHBIE TOHATHS. Texymuit KOHTPOJIb —
YPOBEHB YpOBHE yMeeT permarp | 3aHATHS, camocrosaTenbHas | Pasmen 2. YpaBueHus OIIPOC, KOHTPOJIBHAS
CTaHJapTHBIC MpodeccHoHalbHble | padoTa 00yJarouxcst, | THIIEPOOIMYECKOTO TUTIA. pabora.




3a1aun c MIPUMEHEHUEM
€CTEeCTBCHHOHAYYHBIX u
OOIICMHKEHEPHBIX 3HAHUH,
METOJIOB MaTeMaTH9IeCKOTro
aHajan3a u MOJICITUPOBAHUS.
[NokaspiBaeT TIIyOOKOE 3HAHUE U
MMOHMMaHHE OCHOBHBIX TEOPEM H
(hopMyJT U3yUEeHHON TUCIUTUIMHBI.

MHOArOTOBKA 5 crayga
MIPOMEKYTOUHOM aTTecTaluu

Paznen 3. YpaBHeHHUS
napaboNIeCcKOro THIIA

Pa3znen 4. YpaBHeHUs
SIUTHIITHYECKOTO THIIA

Pazmen 5. MeTtog  KOHEUYHBIX
pa3HocTen

Bnaaeer
bazoBsiit ypoBenb | OINK-1.3. Crymnent Ha 0a3oBoM | JlekimonHble W mpaktudeckue | Pasmen 1. OcHOBHBIC OHSTHSI. Tekymuii KOHTPOJIb —
ypOBHE BJIasieeT HaBbIKaMU | 3aHATHA, camocTosiTenbHas | Pazgen 2. YpaBHeHHS | ompoc, KOHTPOJIbHAS
TEOPETUYECKOTO u | pabota 00yJaroIuXCsl, | TUIIEPOOIMYECKOTO TUIIA. pabora.
AKCIIEPUMEHTAITBHOTO MOJIrOTOBKA Hu cmaua | Pazgen 3. YpaBHeHUs
HCCIEI0BaHUA O00BEKTOB | MPOMEKYTOUHOH aTTECTANU napaboINIeCcKOro THIA
PO eCCHOHANILHON JESITeIBHOCTH. Pazgen 4. YpaBHeHUs
SJITUIITUYECKOTO THIIA
Paznen 5. Merton KOHEYHBIX
pa3HocTen
Cpennnti ypoBenb | OIIK-1.3. Cryaenr Ha cpeanem | Jlekiuonnsle u npaktuueckue | Pazmen 1. OCHOBHBIE TOHATHS. Texymuit KOHTPOJIb —
YpOBHE BIIaJEET HaBLIKAMHM | 3aHATHSL, camocrosATenbHas | Paznen 2. YpaBHeHUs OTIPOC, KOHTPOJIbHAS
TEOPETUIECKOTO u | pabota 00Y4aroNMXCsl, | TUIEPOOINYECKOTO THIIA. paGora.
AKCIIEPUMEHTATHLHOTO MOArOTOBKA u cnaya | Pasmen 3. YpaBHeHUs
HCCIIETOBAHUS O00BEKTOB | MPOMEKYTOUHOM aTTECTAlUU MapadoINIecKOro THIIA
PO eCCHOHALHON eI TeTHHOCTH. Pasnen 4, YpaBHeHUs
SJITUNITUYECKOTO THIIA
Pasnen 5. Merton KOHEYHBIX
pazHocTen
Bricokuii OIIK-1.3. Cryaent Ha BbicOKOM | JleknnoHHble M mpakthdeckue | Pasgen 1. OCHOBHBbIC OHSATHS. Tekymunii KOHTPOJIb —
YpOBEHBb YpOBHE BIIaJICET HaBBIKAMM | 3aHATHA, caMmocTosaTenbHas | Pazmen 2. YpaBHeHUs OTPOC, KOHTPOJIbHAS
TEOPETUIECKOTO u | pabota 00yyJarouxcs, | THIEPOOIMYECKOTO TUIIA. paGora.
3KCIIEPUMEHTAIBHOTO IMOJATOTOBKA n cmaya | Pazgen 3. YpaBHeHUs
HCCIIETOBAHUS 00BEKTOB | MPOMEKYTOUHOM aTTeCTAlUU napaboInIecKOro THIa
PO eCCHOHATLHON IS TEIHbHOCTH. Pazgen 4. YpaBHeHust
SJUTMITUYECKOTO THIIA
Pasnen 5. MeTton KOHEYHBIX
pazHocTen
OIIK-3 3HaeT
Henocratounsrii OIIK-3.1. Cryment He cnocobeH | JlekimonHsie u npaktudeckue | Pasmen 1. OcHOBHBIE MTOHATHS. Tekymuii KOHTPOJIb —




YpOBEHBb IOPUMEHITh W MOJU(PULIUPOBATH | 3aHATUS, camocrosrenpHas | Pasnmen 2. VpaBHEHHS | OIIPOC, KOHTPOJIbHAS
MaTeMaTHYeCKHe  MOJeNnd 1 | paboTa 00yyYarouxcs, | THIEepOOIHMYECKOTO THTIA. paboTa.
pemieHus  3ama4y = B 00NAcTH | HOATOTOBKA u cmava | Pa3zmen 3. VYpaBHeHUs
po¢eCCUOHANBHON AEATENIHOCTH. | IPOMEXYTOUHON aTTeCTALH napaboNInIecKOro TUMa
He 3HAET OCHOB Paspen 4. YpaBHeHU
muddepeHInanbHbBIX ypaBHEHUH U SIUTMIITHYECKOTO THIIA
ypaBHEHUH B YaCTHBIX Paznen 5. MeTog  KOHEUYHBIX
MIPOU3BOTHBIX pasHocTel
Bbazosslit yposens | OIIK-3.1. CryneHt umeer | Jleknuonnele W mpaktudeckue | Paszmen 1. OcHOBHbIC NOHATHS. Tekymuii KOHTPOJIb —
HECUCTEMATU3UPOBAHHBIE 3HAHUA | 3aHATHSL, camocTosiTenbHast | Pazgen 2. YpaBHeHUs OIPOC, KOHTPOJIbHAS
OCHOB middepennranpHeIx | paboTta 00yJaroIuXCsl, | TUIIEPOOIMYECKOTO TUIIA. pabora.
YpaBHEHUH H  YpaBHEHHHA B | HOJATOTOBKA u cnada | Pasmen 3. YpaBHeHU
YaCTHBIX POU3BOAHBIX. MIPOMEKYTOYHOM aTTeCTalluu napaboNIuIecKOro TUMa
Paznmen 4. YpaBHeHus
AIUTHIITHYECKOTO THIIA
Paznen 5. MeTtog  KOHEUYHBIX
pa3HocTen
Cpennnii yposens | OIIK-3.1. CryneHt ycown | Jlexknmonnbie w mpaktudeckue | Pasmen 1. OcHOBHBIE MOHATHS. Tekymuii KOHTPOJIb —
OCHOBHBIE COZIEpKaHUs | 3aHATHL, camocrosTensHas | Pazgen 2. YpaBHeHUs OMpOC, KOHTPOJIbHAS
JUCHUIUTMHBL.  3HaeT  OCHOBBHI | paboTa 00yJaroIuXxCcst, | THIIEPOOIMYECKOTO TUIIA. pabora.
muddepeHInaTbHBIX YPAaBHEHUH U | MOATOTOBKA u cnava | Paznmen 3. VYpaBHEeHuUs
YpaBHEHUI B YaCTHBIX | IPOMEKYTOUYHOU aTTecTaluu napaboIMIecKoro TUIa
IPOU3BOJIHBIX. Pa3nen 4, YpaBHeHus
SIUTMIITHYECKOTO THIIA
Paznen 5. Merton KOHEYHBIX
pa3HocTen
Bricokuit OIIK-3.1. Cryment cnocobeH | Jleknmonnbie u mpaktuueckue | Pasnen 1. OcHOBHBIC OHSTHSI. Tekymunii KOHTPOJIb —
YpOBEHBb OPUMEHSATh W MOJU(PHULIHUPOBATH | 3aHATHS, camocTosiTenbHas | Paznen 2. YpaBHEHNS | ompoc, KOHTPONBHAS
MaTeMaTH4YecKue  Mojend g | pabota 00yYaroIMXxCcs, | TUIEPOOTNIECKOTO THIIA. paboTa.
pemeHuss  3amad B 00OJACTH | TIOATOTOBKA u cnaya | Pasmen 3. YpaBHeHust
npo¢eCCUOHANBHON AEATENFHOCTH. | MPOMEXKYTOUHOW aTTeCTAIH napaboNInYecKoro TUIa
3HaeT OCHOBBI Pasnen 4, YpaBHeHust
muddepeHInATBHBIX YpaBHEHHHA H SIUTMIITHYECKOTO THIIA
YpaBHEHUH B YJaCTHBIX Pasnen 5. MeTton KOHEYHBIX
MIPOU3BOIHBIX pasHocTel
YmMmeer
bazoBsrit yposens | OIIK-3.2. Cryaent umeeT | Jleknnonnele u npaktudeckue | Pasgen 1. OcHOBHBIE IOHATHS. Tekymuii KOHTpPOJIb —
3aTpy[HEHUA TpU TNPUMEHEHUM | 3aHATUS, camocrositensHas | Pasmen 2. VpaBHeHus | ompoc, KOHTPOJbHAs




OCHOBHBIX CIIOCOOBI M METOMIOB | pabora oOyJaromuxcs, | TUIEepOOINISCKOTO THIIA, paboTa.
muddepeHInaTbHBIX YPaBHEHUH U | MIOATOTOBKA u cmaqa | Pazmen 3. VYpaBHEeHuUs
ypaBHEHUH B YaCTHBIX | IPOMEKYTOUHOM aTTeCTalluu napaboInIecKOro TUMa
MIPOU3BOJHBIX. Paznen 4. VYpaBHeHUs
JUTMIITHYECKOTO THIIA
Paznen 5. MeTog  KOHEUYHBIX
pazHocTein
Cpennmii yposens | OINK-3.2. CryneHt ymeer | Jleknuonnsle u npaktuueckue | Pasnmen 1. OcHOBHBIE MOHSTHS. Texkymui KOHTPOJIb —
MPUMEHSTh OCHOBHBIE CIIOCOOBI U | 3aHATHS, camocTosiTenbHast | Pazgen 2. YpaBHEHHS | orpoc, KOHTPOJIbHAS
METO/TBI nmuddhepeHnranbHEIX | paboTa 00y4aroNMxcsi, | TUIEPOOINYECKOro THIIA. pabora.
YpaBHEHUH H  YpaBHEHHHA B | HOJATOTOBKA u cnada | Pasmen 3. YpaBHeHU
YaCTHBIX MIPOU3BOHBIX, HO | IPOMEXYTOYHOU aTTeCTalluH napaboNIuIecKOro TUMa
JOIyCKaeT HE3HAYUTEIIbHbIE Pasznen 4. YpaBHeHUs
OLIMOKH. AIUTHIITHYECKOTO THIIA
Paznen 5. MeTtog  KOHEUYHBIX
pa3HocTen
BelIcoxuit OIIK-3.2. Crynment Ha BbIcOKOM | Jlekinmonnbie u mpakthueckue | Pasmen 1. OcHOBHBIC MOHSTHSI. Tekymuii KOHTPOJIb —
YpOBEHb yYpOBHE ymeer MPUMEHSTD | 3aHSTHS, camocTosiTenbHas | Paznen 2. YpaBHEHNS | ompoc, KOHTPOJIbHAS
OCHOBHBIE CIIOCOOBI W MeTojbl | pabora 00yJaroIuXxCcst, | THIIEPOOIMYECKOTO TUIIA. pabora.
mddepeHInATBHBIX YPaBHEHUH U | MOATOTOBKA u cnaua | Pa3nen 3. YpaBHeHus
ypaBHEHUH B YacTHBIX | IPOMEKYTOUHOH aTTeCcTalun napaboIMIecKoro TUIa
HPOU3BO/HBIX. Pa3znen 4. YpaBHeHUs
SIUTMIITHYECKOTO THIIA
Paznen 5. Merton KOHEYHBIX
pa3HocTen
Biageer
bazossiit yposenb | OIIK-3.3. Cryment Ha 06a3oBoM | JleknmonHble W mpaktuueckue | Pasnen 1. OcHOBHbIE NOHATHS. Tekymuii KOHTpOJIb —
ypOBHE BJIaJieeT HaBBIKAMH | 3aHSATHA, camocTosiTenbHas | Paznen 2. YpaBHenus | ompoc, KOHTPOJIbHAS
MIPOBECHUS WH)KEHEPHBIX | paboTa 00yYaroIMXCs, | TUIEPOOTNIECKOTO THIIA. pabora.
pacueToB OCHOBHBIX TIOKa3aTeJiel | MOATrOTOBKA u cnava | Pasnen 3. YpaBHEeHUS
pEe3yABTaTUBHOCTH  CO3JAHHUSI M | MPOMEXYTOYHOU aTTEeCTAllUH napaboIMIecKOro TUIA
MpUMEHEHUsT  MH()OPMAIMOHHBIX Paznen 4, YpaBHeHus
CHCTEM H TEXHOJIOTHH. AIUTHIITHYECKOTO THIIA
Paznen 5. Merton KOHEUHBIX
pazHocTen
Cpennnti ypoBenb | OIIK-3.3. Cryaenr Ha cpeanem | Jlekiuonnsle u npaktuueckue | Pazmen 1. OCHOBHEIC MOHSATHS. Tekymuii KOHTPOJIb —
YpOBHE BIaJ€eT HaBBIKAMU | 3aHATHA, camocTtositenbHas | Pazgen 2. YpaBHeHHS. | ompoc, KOHTPOJTbHAS
MPOBEICHUS WHKEHEPHBIX | paboTa o0yuJaroIuxcs, | TUIepOOIMYECKOT0 TUIIA. pabora.




pacueToB OCHOBHBIX ITOKa3aTejel | MOoJAroToBKa u cnava | Paznmen 3. YpaBHeHus
PE3yJIbTaTUBHOCTH  CO3JAaHHUS | | MPOMEKYTOUYHOM aTTECTAIUH napaboNIeCcKOro THIIA
MPUMEHCHUS  MH()OPMAIMOHHBIX Paznen 4. YpaBHeHUs
CUCTEM U TEXHOJIOTHI. AITUITHYECKOTO THTIA
Pazmen 5. Mertog  KOHEYHBIX
pasHocTen
Bricokuit OIIK-3.3. Cryment Ha BbIcOKOM | Jlekrmonusie u mpakthueckue | Pasmen 1. OcHOBHBIC MOHSTHSI. Tekymmii KOHTPOIb —
YpOBEHb YpOBHE BIIQJICCT HABBIKAMU | 3aHSTHSA, camocTosiTenbHas | Pazgen 2. YpasHeHus | ompoc, KOHTPOJIbHAsS
MIPOBEICHUS WH)XEHEPHBIX | paboTa 00y4aroNMXCcsi, | TUIEPOOINIECKOro THIIA. paora.
pacyeToB OCHOBHBIX ITOKa3aTesell | MoAroTOBKa u cnaya | Pasmen 3. YpaBaeHus
PE3yJIBTaTUBHOCTH  CO3JAHHUSA M | MIPOMEKYTOUHOM aTTECTAIUH MapaboINIeCcKOro THIIA
MpUMEHEHUsT  WH()OPMAIMOHHBIX Paznen 4. YpaBHeHUs
CUCTEM U TEXHOJIOTHIA. AITUITHYECKOTO TUTIA
Paspen 5. Meron KOHEYHBIX
pa3HocTen
I1K-2 3HaeT
Henocrarounsiit | [IK-2.1. Crynent He cnocobeH | Jlekunonnsle n mpaktudeckue | Pazgen 1. OCHOBHbBIC TOHSATHSL. Tekymuii KOHTpOJIb —
YpOBEHb MMOHMMAaTh, COBEPIICHCTBOBATh MW | 3aHATHS, camocrositenbHas | Paznen 2. YpaBHenus | ompoc, KOHTpOJIbHAS
MPUMEHSTh COBpEMEHHBIN | paboTta 00yJaroIuxcst, | THIIEPOOIMYECKOTO TUIIA. pabora.
MaTeMaTHYecKuil  armmapar. He | moaroroeka u caaua | Paszmen 3. YpaBHeHUs
3HAET OCHOBHBIX T€OpeM U (HOPMYII | TTPOMEKYTOUHON aTTeCTaIlN 1napaboIMIecKOro THIa
MaTE€MaTHYECKOIO aHanusa, Pa3znen 4. YpaBHeHUs
TeOMETpPHH, JIUCKPETHON AITUITHYECKOTO TUTIA
MaTeMaTHKH, IuddepeHInatbHbIX Pasnen 5. Merton KOHEYHBIX
YPaBHEHUM, YPABHEHUI B YaCTHBIX paszHocTen
MTPOU3BOHBIX.
bazoswrii yposens | I1K-2.1. CryneHt nmeeT | Jleknmonnbie u mpaktudeckue | Pasmen 1. OcHOBHBIE MOHATHS. Tekymuii KOHTpOJIb —
HECUCTEMATU3UPOBAHHBIC 3HAHUS | 3aHATHS, camocrosTenabHas | Pazmen 2. YpaBHenus | ompoc, KOHTPOJIbHAS
OCHOBHBIX TeopeM © Qopmyi | pabora 00yYaroIMXCs, | TUIEPOOTNIECKOTO THIIA. pabora.
MaTEeMaTHYECKOTO aHanm3a, | MOJrOTOBKA u cnava | Pa3nen 3. YpaBHeHUs
TeOMETPHH, JIUCKPETHOU | MPOMEKYTOYHOH aTTeCTalluu MapaboINIecKOro THIIA
MaTeMaTHKH, IuddepeHIrnaIbHbIX Pazgen 4, YpaBueHus
ypaBHEHUI, YPaBHEHUH B YaCTHBIX AJUTUITHYECKOTO THIIA
MPOU3BOIHBIX. Pasznen 5. MeTton KOHEYHBIX
pazHocTen
Cpennnti yposens | I1K-2.1. Crynent ycBowa | Jlekimonuele W mpaktudeckue | Pazmen 1. OcHOBHBIE MOHSATHS. Tekymuii KOHTPOJIb —
OCHOBHOE COJICpXKaHHME MarepHhalia | 3aHSATHS, camocrostenbHas | Pazgen 2. YpasHeHust | ompoc, KOHTPOJTbHAS
JUCIMILTUHBI. 3HAeT OCHOBHBIC paborta o0yuJaroIuxcs, | TUIepOOIMYECKOT0 TUIIA. pabora.




TEOPEMBI u (hopMyIIBI | MOATOTOBKA u cnava | Pasgen 3. YpaBueHus
MaTEeMaTHYECKOI'0 aHaJIN3a, | MPOMEXKYTOUHON aTTeCcTaluu napaboNnYecKoro TUMa
T€OMETPHH, JIUCKPETHOU Paznen 4. YpaBHeHUs
MaTeMaTHKH, AuddepeHnranbHbIX JUIMIITHYECKOTO THIIA
YpaBHEHUH, YPaBHEHUN B YaCTHBIX Pazmen 5. Mertog  KOHEYHBIX
MIPOU3BOIHBIX. pasHocTer
Bricokuit [K-2.1. CryneHt cniocobeH | Jlekimonnsle U npaktudeckue | Pazgen 1. OCHOBHbIE MOHATHS. Tekymmii KOHTPOIb —
YpOBEHBb [IOHMMAaTh, COBEPILEHCTBOBAaTh M | 3aHATHS, camocTosiTenbHas | Pazgen 2. YpaBHeHHU | ompoc, KOHTPOJIbHAS
MPUMEHSTh COBpPEMEHHbBIN | paborta 00y4aroNMXCcsi, | TUIEPOOINIECKOro THIIA. pabora.
MaTeMaTH4YecKuil amnmapaT. 3HaeT | MOJArOTOBKa u cnava | Pa3nen 3. YpaBaeHus
OCHOBHBIE TeOopeMbl U (OpMYJBI | MPOMEKYTOUHON aTTECTALIMH napaboNIuYecKOro TUMa
MaTEeMaTHYECKOT0 aHanusa, Paznen 4. YpaBHeHuUs
TeOMETPHH, JUCKPETHOU 3JUTMIITHYECKOTO THIIA
MaTeMaTHKH, AuddepeHraIbHbIX Pazngen 5. MeTtog  KOHEUYHBIX
YpaBHEHUM, YpaBHEHUNW B YaCTHBIX pa3HocTen
MIPOU3BOJHBIX.
YMmeer
bazoserit ypoBens | [1K-2.2.  Crynent wucnbitbiBaeT | Jlekimonnsie U mnpaktudeckue | Pazmen 1. OcHOBHBIE MTOHATHS. Texymuit KOHTPOJIb —
3aTpyJHEHUsT TpU TPUMEHEHHH | 3aHATHS, camocTtositenbHas | Pazgen 2. YpaBHEHHS | orpoc, KOHTPOJIBHAS
OCHOBHBIX TeopeM u Qopmyn | pabora o0yyaromuxcs, | THIEepPOOIMYECKOTo TUIIA. paboTa.
muddepeHIHaTBHBIX  YPaBHEHHMH, | MOATOTOBKA u cnada | Pasnen 3. VYpaBHeHuUs
YpaBHEHUI B YaCTHBIX | IPOMEKYTOYHOM aTTecTaluu napaboIMIecKoro TUIa
MPOU3BOAHBIX. Pa3znen 4. YpaBHeHUs
SIUTMIITHYECKOTO THIIA
Paznen 5. Merton KOHEYHBIX
pazHocTel
Cpennntii yposens | [1K-2.2. CryneHt ymeert | Jleknuonnsle u mnpaktuueckue | Pasnen 1. OcHOBHBIE MOHSTHS. Tekymuii KOHTPOJIb —
MPUMEHATh OCHOBHBIE TEOPEMBI M | 3aHATHS, camocrostenbHas | Paznen 2. YpaBHEHNS | ompoc, KOHTPOJIbHAS
(hopMyIel T depeHInanbHbBIX | padoTa 00yYaroIMXCs, | TUIEPOOTNIECKOTO THIIA. pabora.
YpaBHEHUH, yPAaBHEHUH B YACTHBIX | MOJArOTOBKA U cnada | Pasnen 3. YpaBHeHUs
MPOM3BOAHBIX, HO  JOIYCKAaeT | MPOMEXKYTOUHON aTTeCTaluu MapaboINIeCcKOro THIIA
HE3HAYHUTEIbHBIE OIINOKH. Pazpen 4. YpaBHeHUs
AIITUITHYECKOTO THTIA
Paznen 5. Merton KOHEUHBIX
pazHocTen
Bricokuii [IK-2.2. CtyneHt 3HaeT, noHumaert, | Jlekiuonusle u mnpaktudeckue | Pasmen 1. OCHOBHEIC MOHSATHSI. Tekymuii KOHTPOJIb —
YpPOBEHb BBIJICJIACT IJIaBHBIE IIOJOXKEHUS B | 3aHATUS, camocTtositenbHas | Pazgen 2. YpaBHCHHS. | ompoc, KOHTPOJIBHAS
H3yYEeHHOM MaTtepuaie u crocodeH | paboTa o0yuJaroIuxcs, | TUIepOOIMYECKOT0 TUIIA. pabora.




JIaTh KPaTKyl0 XapaKTEPUCTHKY | MOATOTOBKa u cmaga | Pazmen 3. VYpaBHEeHuUs
OCHOBHBIM HJIeSIM IPOpabOTaHHOTO | MPOMEKYTOUHON aTTeCTALMH napaboNnYecKoro TUMa
MaTepHaia JUCUUTLTUHEL. Paznen 4. VYpaBHeHUs
YMeer  NOpPUMEHSATH  OCHOBHBIE JUIMIITHYECKOTO THIIA
TEOPEMBI " (dhopmysl Paznen 5. MeTog  KOHEUYHBIX
nuddepeHInanbHbBIX  ypaBHEHHIH, pasHocTel
YpaBHEHUI B YaCTHBIX
MPON3BOJIHBIX.
Buageer
baszosblif yposens | [IK-2.3. Crymenr Ha 06a3zoBoM | Jlekunonnsle u mnpaktudeckue | Paszgen 1. OcHOBHBIE HOHATHS. Texkymui KOHTPOIb —
ypOBHE BJIaIEeT MeToJaMy, | 3aHATHS, camocrosTenbHas | Pazngen 2. YpaBHeHHS | ompoc, KOHTpOJIbHAS
npuemMamu,  anroputMamu | pabora 00yJaroIuXCsl, | TUIIEPOOIMYECKOTO TUIIA. pabora.
CIIOCOBaAMI npumenenns | TOATOTOBKE X cnava | Pasnen 3. YpaBHeHUs
COBPEMEHHOro ~ MaTemaTHueckoro | IPOMEIYTOUHOM aTTecTaln napaboInIecKoro TUIMa
ammapara Uil pelleHus 3ajad Pasnen 4. YpasHeHus
poQecCHOHATIBHOM 1eSTETbHOCTH. SJITHITATCCKOTO THITA
Paznen 5. MeTtog  KOHEUYHBIX
pa3HocTen
Cpenumii yposens | [1IK-2.3.  Crynmenr Ha cpenHem | Jleknmonnele u mpaktudeckue | Pasmen 1. OcHOBHbIE HOHATHS. Texkymuii KOHTpOJIb —
YpOBHE BJIAJEET METoaaMH, | 3aHATHA, camocrosATenbHas | Paznen 2. YpaBHeHm{ orpoc, KOHTPOJIbHAs
npueMamy,  aqroputMamu u | pabora 00yuaroImuxcsi, | THIepOOINYECKOro THIIA. paboTa.
CII0COBAMH npuMenenus | NOATOTOBKA M coava | Pazgen 3. YpaBHeHUs
COBPEMEHHOr0  MaTemaTiueckoro | IPOMEKYTOUHOM aTTecTatii napaboNIuYecKOro TUMa
ammapara JUisi  pemieHds  3ajad Pasnen 4 YpasHeHns
poQecCHOHATIBHOM 1eSTETbHOCTH. IUTHITTHHCCKOTO THTa
Pasnen 5. Merton KOHEYHBIX
pazHocTen
Bricokmii [IK-2.3. Cryaenr Ha BbicOKOM | JIekiuonHbsle u mnpakTuuyeckue | Pasmen 1. OCHOBHBIC MOHSATHS. Tekymuii KOHTPOJIb —
YpOBEHBb YpPOBHE BJaJEET METO/aMH, | 3aHATHA, camocTosiTenbHas | Pazgen 2. YpaBHeHus | ompoc, KOHTPOJIbHAS
npuemamy, ~ aqroputMamu u | pabora 00y4aromuxcs, | TUIepooINYECcKOro THIIA. paboTa.
CIIocoBaM IpUMeHEHHS IIOITOTOBKA } u cnava | Pasnen 3. YpaBHeHUs
COBDEMEHHOTO ~ MaTemaTHueckoro | IPOMEKYTOUHOMH aTTecTaluy napaboIMIecKoro TUIA
ammapara JUiss  pemieHds  3ajad Paspen 4. YpagHerus
poQecCHOHATILHOM 1eSTETLHOCTH. JLTHITTHHCCKOTO THITa
Paznen 5. Merton KOHEUYHBIX

pazHocTen




2. IEPEYEHb OHEHOYHBIX CPEACTB

Tabmuma 3
Ne | HaumeHnoBanue XapakTepuCTUKa OLICHOYHOI'O CPEACTBa [Ipencrasnenne oreHoUHOTO cpencTBa B DOC
OIICHOYHOTO
CpeJicTBa
1 | Ompoc Cpe/icTBO KOHTPOJIS YCBOCHHS yUeOHOro MaTepHaja TeMbl, | Bompockl mo Temam/pasienam ITuCIUTUTHHBI
pasznena WiId pas3AcnoB JUCLHUILIMHBI, OPraHU30BAaHHOE Kak
yueOHOe 3aHsTHE B BHJIE coOeceqoBaHMs IMpenojaBaTesis C
00y4aroIUMUCS.
2 | KoHtpoibHas CpencTBo NpoBEepKH YMEHUN IPUMEHSATH MOJIy4eHHbIEC 3HaHUS | KOMIUIEKT KOHTPOJIBHBIX 33JaHUI 110 BAPUAHTAM
paborta JUISL pELLIeHUs 3a1a4 ONPEIEIICHHOIO TUIIA 10 TEME WIIU

pazzuemny




3. OMMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUIA

OueHuBaHuE peE3yJAbTATOB OOYYECHHUS TO JUCHUIUIMHE Ajiredpa U TeoOMETpUsl OCYIIECTBISETCS B COOTBETCTBUM C
[TonoxxeHreM 0 TEKyIIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIlMK 00YyJarOIIMXCsl.

[IpexycMOTpeHBI CIEAYIOMIME BUABI KOHTPOJISA: TEKYIIUH KOHTPOJIb (OCYIIECTBICHUE KOHTPOJISI BCEX BUJIOB ayIMTOPHOM M
BHEAYJIUTOPHOHN NEATCIHPHOCTH OOYYaIOIIErocsl ¢ IENbI0 TOJYyYSHUs NEePBUYHON MHGOPMAIIMU O XOJIe YCBOCHHUS OTICIbHBIX
AIIEMEHTOB COJICpXKaHUs AUCIUIIIMHBI) W MPOMEKYTOYHAs arTecTaius (OIEHUBAETCS YPOBEHb M KA4eCTBO IOJATOTOBKH I10
JTUCLUIUIMHE B I[EJIOM).

[Tokazarenu W KpUTEpPUU OIEHHWBAHUS KOMIIETEHIIMM, (OPMUPYEMBIX B MPOLIECCE OCBOCHUS JAHHOW JUCIMIUIMHBI,
oInucaHsl B Ta01. 4.

Tabauna 4.



Kon VYpoBeHb OCBOCHUS NuauxaTopsl Kputepun oneHnBaHus pe3ynbTaToOB 00y4eHUS
KOMIIETEHIIUH | KOMIIETCHLIUU JOCTHKCHUS
KOMIIETCHIIUU
OIIK-1 3Haer
OIIK-3 HenocraTounslii ypoBeHb OIIK-1.1. He 3naem 3nauumenvuoli vacmu mamepuana Kypca, He cnocobOer camoCmosmenvHo 8bl0easmy
[K-2 Onenka OIIK-3.1. 211a6Hble NONOJCEH U 8 USYUEeHHOM Mamepuaie OUCYUNIUHbL
«HE 3aUYTCHO» IIK-2.1.
«HEYIOBJIECTBOPUTEIHHOY
Ba3oBeiii ypoBeHb OIIK-1.1. 3naem ne menee 50 % ocnognoeo mamepuana Kypca, 00HaKo UCHBIMBIBAECT 3aMPYOHEHUs 8 €20
Orenka OI1K-3.1. npuMeHeHuu
«3aYTEHO» IIK-2.1.
«yIlOBJICTBOPUTEIHEHOY
Cpennuii ypoBeHb OIlIK-1.1. 3naem ocnoenyio wacme mamepuana Kypca, chocoben npuMeHums UyueHHblld Mamepuai Ha
Onenka OIIK-3.1. npakmuxe, UCHbLIMbIEAE He3HAYUmMeNbHble 3ampyOHeHUs 6 peuleHUU 3a0ay
«3aYTEHO» IIK-2.1.
«XOPOILIO»
Bricokuii ypoBeHb OIlK-1.1. Tlokazvigaem 2nybokoe 3HaAHUE U NOHUMAHUE MAMepuaid, cCnocoOeH NPUMEHUMb U3V4YeHHbI
Onenka OIlIK-3.1. Mamepuan Ha npaKmuke
«3aYTEHO» IIK-2.1.
«OTIIMYHO»
Ymeer
BazoBeIii ypoBeHb OIIK-1.2. Ymeem socnpoussecmu ne menee 50 % ocnoenoeo mamepuana xypca, 00HAKO UCHbIMbIBAE
OIlK-3.2. 3ampyOHeHUst Npu peuleHuy NPaKmu4ecKux 3a0ay
I1IK-2.2.
CpenHuil ypoBEeHb OIlIK-1.2. Ymeem pewamv cmanoapmuvie npogeccuonanvrvie 3a0auu ¢ NpuUMeHeHuem NOJAYUEeHHbIX
OIIK-3.2. SHAHUL, UCTIBIMbIBAEM He3HAYUMEbHbIE 3aMPYOHEHUs 8 peuleHul 3a0ay
I1IK-2.2.
Bricokwmii ypoBeHb OIlIK-1.2. Ymeem pewams cmanoapmuvie npogeccuonanvuvie 3a0a4u ¢ nNpuUMeHeHUeM NOJIYUEHHbIX
OIIK-3.2. 3HaAHUL, NoKasvieaem 2nyO0oKoe 3HAHUe U NOHUMAHUEe MAmepuanda, cnocoben pewums 3a0ady
1IK-2.2. npu U3MEHeHUU GoOpMYIUPOSKU
Bnaneer
BazoBeIii ypoBeHb OIlK-1.3. Braoeem nasvikamu meopemuyeckoco U IKCHEPUMEHMANbHO20 UCCIe008aAHUs 00BEKMO8
OIIK-3.3. npoGeccuoHanbHol 0esimelbHOCMU, YCBOUL OCHOBHOE COOEPHCAHUE MAMEPUANA OUCYUNTUHDL,
IIK-2.3. HO umeem npobenvl € yceoeHuu mamepuana. Mmeem HecucmemMamusupoS8anHvle 3HAHUS
OCHOBHBIX PA30€106 OUCYUNTUHDL.
Cpenuuii ypoBeHb OIlK-1.3. Braoeem nagvikamu meopemuyeckoco U IKCHEPUMEHMANLHO20 UCCe008AHUsL 00BEKMO8
OIIK-3.3. npoGeccuoHanbHoOl  0esimeabHOCU,  CHOCOOEH — CAMOCHOSMENbHO — 8blOCNAMb  2/AGHbLE
IIK-2.3. NONOJNCEHUsL 8 U3VHEHHOM Mamepuane. HMcnvlmvlieaem He3HAUUMENbHble 3aAMpPYOHEHUs 6

peuternuu 3a0adu.




Bricokuii ypoBeHb

OIIK-1.3.
OIIK-3.3.
1IK-2.3.

C60600H0 6100€em HABbIKAMU meopemuieckoco U IKCnepumennatbHoco ucwzedoeaﬂuﬂ,
nokaswvleaem 2]1)/50](‘06 3HAHUEe U NOHUMAHUe U3Y4eHHO20 mamepuaia




4. MeToauveckne MaTePUAJIbI, ONpee/sIioe Mpouexypbl
OlleHMBAHMS Pe3yJbTATOB 00y4eHH s

3apanus B popme onpoca:

Onpoc UCoab3yeTcs Ik TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH 00YyJatOIIUXCsl 10
AUCHUILIMHE B KAUCCTBE ITPOBEPKHU PE3YIbTATOB OCBOCHUSA TCPMUHOJIOTHUH. Ka)KI[OMy CTYACHTY
BBIZIACTCSl CBOM COOCTBEHHBIN, Y3KO c(HhopMyIHpOBaHHBIN Bompoc. OTBET JOKEH OBITh YETKUM
" KpaTKUM, COACPpKAIIUM BCE€ OCHOBHEBIC XapaKTCPHUCTHUKHU OIMMCBIBACMOI'O ITIOHATHUA, HHCTUTYTA,
KaTeropuu.

KounrpouabHas padora
Cpe,I[CTBO IIPpOBCPKU yMeHI/Iﬁ MPUMCHATDH TOJYUCHHBIC 3HAHUS AJId PCIICHUA 3a1a1
OIIPEACIICHHOI'O TUIIA 110 TEMC HUJIN pa3acily

5. MaTepHaJIbI I MPOBEACHUA TEKYIEI0 KOHTPOJIA U HpOMe)l(yTOqHOﬁ

aTTeCTallnun
3ananus B popme ycTHOrO onpoca:
Pa3zngen 1. OcHoBHBIE TOHATHS.
1 OcHOBHBIE OHATHUS YPaBHEHUH B YACTHBIX TPOU3BOIHBIX.
2 Knaccudukanus nuHEHHBIX ypaBHEHUH B YACTHBIX MMPOU3BOIHBIX BTOPOTO
opsiaKa.
3 IIpuBeneHne MTMHENHOTO YPAaBHEHHSI B YACTHBIX IIPOU3BOIHBIX BTOPOTO NOpAIKA K

KaHOHUYECKOMY BHU]LY.

Pa3nes 2. YpaBHeHusi runep00Jim-4ecKoro Tumna.
VYpaBHeHHE MaJbIX ONEPEYHBIX KOJIEOaHUH CTPYHHU.
ITonsiTve 0 HaYaJIBHBIX ¥ TPAHUYHBIX YCIOBHUSX.
TeopeMa eMHCTBEHHOCTH PELICHMUS.

®opmyna JlanamOepa 1151 HEOrpaHUYEHHOM MPSMOIA.
®dopmymna [Jamambepa 11st MOTyOrpaHUUEHHON TTPSIMOM.
®opmyna [lanambepa ans oTpeska.

Merton pa3eneHust neEpeMEHHBIX.

o N o O WDN B

Meton @ypbe — i ypaBHEHHsI KOJIeOaHUs CTPYHBI.

Paszgen 3. YpaBHeHnusi napadoin4eckoro THIa.

YpaBHEHHE TETIIOTMPOBOAHOCTH.

KpaeBble 3aaun 17151 ypaBHEHUS TEIIONPOBOIHOCTH.
EnuHcTBEeHHOCTH pemenus 3aaauun Jupuxiie.
EnuHcTBeHHOCTDH penienus 3anaun Helimana.

[TpuHIMI MakcUMyMa JUIsl YPaBHEHHUSI TEILIOIIPOBOJHOCTH.
EnamHCTBEHHOCTH peleHus.

ook wbhE

1. Merop pasnenenus nepeMeHHbIX — Meron Oypbe — Uil ypaBHEHUs
TEIIONPOBOJHOCTH.
8. PacnipocTpanenue Terma Ha O€CKOHEUHON TTPSIMOIA.



Pa3nen 4. YpaBHeHus 3/JUIMNTHYECKOT0 THIIA.

1. Ypasuenue Jlamiaca.

2. VYpaBuenue Ilyaccona.

3. 3anmava [lupuxie.

4, 3agaua Helimana.

S. ["apmonnueckue pyHKIUHN U aHATUTHYECKHE (DYHKIIMH KOMIUICKCHON
MePEMEHHOM.

6. VYpasHenue Jlamnaca B OJIAPHBIX KOOPIAMHATAX.

7. dynpaMeHTanbHOE perrenue ypasuenus Jlamiaca (n=2; n=3).

8. ®opmynsl ['puna.

9. WurerpanbHOE peICcTaBlICHNE pelieHus i ypaBHenus Jlamnaca (nN=2; n=3).

10.  HekoTopble OCHOBHBIE CBOWCTBA FTAPMOHUYECKHUX (PYHKITHI.

11. [Tpunumn Makcumyma.

12.  Pemenwue 3amaun JJupuxie s Kpyra METOAOM pa3AeieHUs epEMEHHBIX.

13.  Hurerpan Ilyaccona.

Pa3nes 5. MeTon KOHeYHBIX pa3HOCTeN.

1. OCHOBHBIE TIOHSTHS.
2. Pa3HOCTHBIE CXEMBI 11 ypPaBHEHHUN TEIJIOIPOBOJHOCTH.
3. MeTo KOHEUHBIX pa3HOCTEN ISl pemeHns 3anaun Jupuxie.

Kontpomupyemsie kommerennun: OITK-1, OITK-3, T1K-2

Oyenka komnemenyutl OCywecmeaisemcs ¢ coomsemcmaeuu ¢ maoauyet 4.

KommnuiekT 3agaHuii 1J1s1 KOHTPOJIbHOM padoThI 110 TUCIUIUINHE
«YpaBHEHUS MaTeMaTUYecKol pU3UKN»

Tema 1. Knaccudukanus nuddepeHnanbHbIX YpaBHEHUH ¢ YaCTHBIMHU ITPOU3BOIHBIMU.
IIpuBeneHne K KAHOHUYECKOMY BUTY.

KoHTponbHbIE 3a1aHKS IO TEME:
Omnpenenuts TuN ypaBHeHUH. [IprBecTy kK KAHOHUYECKOMY BUTY.

.UXX + 4uxy + uyy + ux +uy —x2y=0.

. UXX + 2uxy + 5uyy — 32uy = 0.

. UXX — 2uxy + uyy + 9ux + 9uy = 0.

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

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

. Quxx — 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 + 5uyy — 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 + 5uyy — 2ux — 2uy = 0.

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

OO Ul WN P



20. uxx — 2uxy + uyy — 3ux + 12uy =

0.

21. 2uxx — 5uxy + 3uyy —ux + uy + 2x = 0.

22. 2uUxX + 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.

3luxx—(1+y2)2uyy—2y(l +y2)uy=0.

32. (L +x2)uxx + (1 +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 —

36. uxx — 2xuxy = 0.

xu =0.

37. uxx + 2sinx - uxy — (cos2 x — sin2 x)uyy + cosx - uy = 0.

38. UXX — 2c0sX - 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.
40.4y 2 uxx +2(1 —y 2 )uxy —uyy — 1+y 2 (2ux —uy)=0.

41. uxxX + 2C0SX - 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 + 2xXuxy + (x — 1)uyy =0,
a) B 00JacT runepOooJIUIHOCTH,
47. XUxXX + yuyy + 2ux + 2uy =0,
a) B 00JacT runepOooINYHOCTH,
48. uxx + xyuyy =0,

a) B 001acT runepOoIuYHOCTH,
49. yuxx + uyy = 0,

a) B 00JacT runepOoJIuYHOCTH,
50. uxx + yuyy + 2uy =0,

a) B 00JacTu runepOOIUYHOCTH,
51. yuxx + xuyy =0,

a) B 00jacTu runepOOIUYHOCTH,

0) B 00J1aCTH AJUIUIITUYHOCTH.

0) B 00JIaCTH SJUTUIITUYHOCTH.
0) B 00J1aCTH AJUTUTITUYHOCTH.
0) B 00J1aCTH AJUTUTITUYHOCTH.
0) B 00J1aCTH DJUTUTITUYHOCTH.

0) B 00J1aCTH DJUTUTITUYHOCTH.

52. (1 — x2 )uxx — 2xyuxy + (1 —y 2 )uyy — 2xux — 2yuy =0,

a) B 00JacTu runepOOIUYHOCTH,
B) B 00J1aCTH 3JUITMIITUYHOCTH.

0) B oOyractu mapaboIUIHOCTH,

53. (1 — x2 )uxx — 2xyuxy — (1 + y 2 )uyy — 2xux — 2yuy =0,

a) B 00J1acTH rUnepOOIMYHOCTH,
B) B 00JIACTH AJTMITHYHOCTH.

0) B obsacTu napaboIMYHOCTH,



Tema 2. Metop pa3zesieHust TEPEMEHHBIX 111 OJJHOMEPHOT'O BOJIHOBOTO
YpaBHEHHUS.
KoHTpoJibHBIE 3a1aHUs TIO TEME:

3ananue 1. Mcnonb3ys mMeTos pa3ieneHus] NIEPEMEHHBIX, HAUTH pElIeHHE OJHOPOIHOIO
BOJIHOBOTO ypaBHeHHA utt = a2 uxx , 0 < x <1, t > 0 mpu creayronmx rpaHUuYHbIX U HA4aJIbHBIX
YCIIOBUAX!
1.u(0,t) =u(l, t) =0,
u(x, 0) =sin mt x + sin 3z x, ut (x, 0) = 0.
2.ux (0,t) =u(l, t) =0,
ux,0)=0,ut(x,0)=1.
3.u(0,t)y=ux(l,t) =0,
u(x, 0) =sin 2l x +sin 3x x, ut (x, 0) =0.
4.ux (0,t)=ux (I, t) =0,
uix,0)=1,ut(x,0)=1.
5u(0,t)=u(l,t)=0,
u(x,0)=sin 2z x, ut (x,0)=1.
6. ux (0,t)=ux (I, t) =0,
u(x,0) =0, ut (x,0) =1+ cosm X+ cos 3x X.
7.ux (0,t) =u(l, t) =0,
u(x, 0) =0, ut (x, 0) = cos 2l x + cos 5z X.
8.u(0,t)=ux(l,t) =0,
u(x, 0) =sin 5z x, ut (x, 0) = 1.
9.ux (0,t)=ux(l,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 3 x, ut (x, 0) = 1.
12. ux (0, t) =ux (I, t) =0,
u(x, 0) =1, ut (x,0) =2 + cos « X.
13. u(0, t) = u(l, t) =0,
u(x, 0) =sin t x, ut (x, 0) = sin X + sin 3z X.
I I
14. ux (0, t) =u(l, t) =0,
u(x, 0) = cos 2l x + cos 3x X, ut (X, 0) = cos 3x X.
15.u(0, t) =ux (I, t) =0,
u(x, 0) = sin 21 x, ut (x, 0) =sin 2I x + sin 3z X.
16. ux (0,t) =ux (I, t) =0,
u(x,0) =2+ cos x, ut (x,0) =1+ cos 2z X.
I
17.u(, ) =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 3n X + COS 57 X.
2 2
19.ux (0,t) =ux (I,t) =0,
u(x, 0) =1 + cos 2z X, ut (X, 0) = cos « X + C0S 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



3agaHue 2. Pemuts METOAOM pa3aeeHus MEPEMEHHBIX CIEAYIONIYIO 3a1aqy JJIs
HEOJAHOPOJHOTO BOJHOBOTO YPABHEHHUS:

Lutt=a2uxx+ Ax+B,0<x<I,t>0,
u(0,t)=Ul,u(l, t)=U2,
u(x, 0)=Ul (1 - -1 x) + U2 I-1 X, ut (x, 0) = 0,
a)A=2,B=1,Ul=1,U2=0,
0)A=1,B=2,U1l=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,

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

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

utt=a2uxx + Ax+B,0<x<I,t>0,
u(0,t)=U,ux(l,t) =0,
ux,0)=U,ut(x,0)=V,
a)A=2,B=1, 1,
0)A=4,B=1,
B)A=1,B=0,

cCCCs

ux,0)=U, )

a)A=2,B=1,U=1,V=0
0)A=1,B=1,U=2,Vv=1
B)A=1,B=0,U=1,V=2

5.utt=a2 uxx + Asinx +B,0<x<1,t>0,
u(0,t)=Ul,u(l, t)=U2,
ux,0)=U1(1-1-1x)+U21-1x,ut(x,0)=V,
a)A=2,B=1,Ul1=1,U2=0,
0)A=1,B=2,Ul1=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,
u(x,0)=U,ut(x,0)=
a)A=3,B=1,U=
0)A=1,B=2,U=
B A=1,B=0,U=

7.utt = a2 uxx + Asinx + B, O0<x<It>0,
u(0,t)=U,ux(l,t) =0,

uix,0)=U,ut(x,0)=V,
a)A=1,B=3,U=1,Vv=0
0)A=2,B=1,U=2,v=1
B)A=1,B=0,U=1,V=2

ccc



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

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

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

Q.utt=a2 uxx + (Ax +B)sint+Cx +D,0<x<1,t>0,
u(0, t) = U1 (t), u(l, t) = U2 (),
u(x, 0)=1-1 (U2 (0) — U1 (0))x + Ul (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)A=0,B=0,C=0,D =1, Ul =sint, U2 = cost,
r)A=1,B=0,C=2,D=1,Ul=sint,U2=2,
mMA=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 (),
uix,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,
r)A=4,B=1,C=0,D=0,U=sin2t -1
mMA=2,B=0,C=0,D=1,U=sin2t
11.utt = a2 uxx + (Ax + B)sint + Cx + D, O<x<l|,t>0,
u@,t)=U (1), ux (I,t) =0,

uix,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,
BJA=4,B=0,C=1,D=0,U=2sint + 1,
r)A=3,B=2,C=0,D=0,U=sin2t +1,
MA=2,B=0,C=0,D=1,U=sin2t.
12.utt = a2 uxx + (Ax + B)sint + (Cx + D)cos2t, O<x<I,t>0,
ux (0,t)=ux(l,t) =0,
ux,0)=0,ut(x,0)=V,
a)A=2,B=1,C=0,D =1,
0)A=1,B=2,C=1,D=0,
B)A=1,B=0,C=0,D =2,
rNA=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) = U1 (1), u(l, t) = U2 (1),
u(x, 0)=1-1 (U2 (0) — U1 (0))x + Ul (0), ut (x, 0) =0,

1,C=3,D=0,Ul,U2=const,

1, Ul =cost, U2 =2,

1, Ul =sint, U2 = cost,

1, Ul =cost,U2=1,

=0, Ul =sint, U2 = Icost.

D=
, D=
D=

1,D



14.utt = a2 uxx + (Ax + B)cost + Csinx + D, 0<x<I,t>0,
ux (0,t) =0, u(l, t) = U (1),

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)JA=3,B=0,C=1,D=0, U=2cost + 1,
rNA=2,B=1,C=0,D=0, U=cos2t,
MmA=2,B=0,C=1,D=0,U=cos2t -1

15. utt = a2 uxx + (Ax + B)cost + Ccosx + D, 0<x<I,t>0,
u(0,t)=U (1), ux (1,t) =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,
r)A=3,B=0,C=0,D=1, U= coszt,
mM)A=0,B=1,C=2,D=0,U=cos2t—-1

16.utt = a2 uxx + (Ax + B)sin2t + (Cx + D)cost, 0<x<l,t>0,
ux (0,t)=ux (I,t) =0,

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

a)A=2,B=1,C=0,D=1,
0)A=1,B=2,C=1,D=0,
B)A=1,B=0,C=0,D =3,
rNA=4,B=1,C=2,D=1,
mMA=2,B=0,C=1,D=1.

[Ipumeuanue. B 3agauax 9 - 16 npeanonaraeTcsi, 4To YacTOTa BBIHYK/IAIOIIEH CUIIBI HE
COBIIAIA€T HU C OJJHON M3 COOCTBEHHBIX YaCTOT CTPYHBI.

Vkazanue 1. B 3amagax 1 - 16 pekomeHayeTcss UCKaTh pElIEHHWE B BUAE CYMMBI JBYX
byukmmii V(X, t) u w(X, t), tme V(X, t) - yacTHOe pelieHHE HEOJHOPOTHOTO BOJHOBOTO
ypaBHEHHUs, a W(X, t) - oOIiee pelnieHne OJHOPOJHOTO YpaBHEHHUS C HYJIEBBIMH T'PaHUYHBIMHU
YCJIOBUSIMH.

Vkazanue 2. B 3amavax 1 - 8, korja BeIHYX/JatoIIas CHJIa HE 3aBUCHUT OT IEPEMEHHOM t,
YacTHOE peIIeHHUEe HEOTHOPOJHOTO BOJHOBOTO YPaBHEHHUS YAOOHO HCKaTh Kak (DYHKITHIO
3aBUCSIIYIOTOJIBKO OT epeMenHoi X. To ectb V = V(X).

VYxazanue 3. B 3agauax 9 - 16 anst HeomHOpomHOTO AU PEepeHIINATBHOTO YpaBHEHHS
BUIA

utt = a2 uxx + F (x) + ®(x)sinot
WIN
utt = a2 uxx + F (x) + ®(x)cosot,
YacTHoe pelieHne MOKHO UCKaTh B BHJIE CYMMBI ABYX GyHKIMiH v1 (X, t) u v2 (X, t), rae
vl (x,t) -
YaCTHOE PEILIEHNE HEOJHOPOIHOTO BOJTHOBOI'O ypaBHEHUS
vit = a2 vxx + F (x),

aVv2 (X, t) - yacTHOE perIeHrne HEOTHOPOTHOTO YPAaBHEHUS

vit = a2 vxx + O(x)sinot,



WIH
vit = a2 vxx + O(x)cosmt.

Oynknuo v1 yao0HO UCKaTh KaK (PYHKIIMIO 3aBUCSIIYIO TOJBKO OT IEPEMEHHOM X, a
GdhyHKIHIO

V2 MOXHO HCKaTh B Buje V2 (X, t) = X(X)sinmt mwim V2 (X, t) = X(x)cosmt.

VYkazanue 4. B 3aauax ¢ HeHyJIEBBIMU TPAaHUYHBIMU YCIIOBHSIMH 4acTO OBIBAET

MIOJIE3HO TIpe-

BapUTEILHO MPEJICTABUTh pelIeHue U(X, t) Kak cymMmMy IByX GyHKIHH v(X, t) 1 w(X, t),
rae GpyHk-

us v(X, t) yIOBIETBOPSET HA TPAHUIIE TEM )K€ YCIOBHAM, 4TO U GyHKIUS u(X, t). Takum
obpa3zom,

3aj1a4a CBOAMTCS K HAXOXICHHIO perieHust W(X, t) HeKOTOpPOTro BOJTHOBOTO YPaBHEHHUS C
HYJICBBI-

MU I'pPaHUYHBIMHU ycroBusaMu. Dyukmuio V(X, t) MokHO uckath B Buze V(X, t) = A(t)X +
B(t).

Tema 3. MeToz pa3aeneHus NePEMEHHBIX /ISl OTHOMEPHOTO YPaBHEHUS
TEIUIONPOBOJHOCTH.

KOHTpOHBHbIe 3aJaHus 110 TEMC:
Pemuts MmeTomoM pasacyICHUs IIEPEMCHHBIX CIICAYIOIIYIO 3a/1avy AJIs HECOAHOPOAHOI'O
YPaBHCHUATCIIIIOIIPOBOAHOCTH:

l.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,
u(x,0)=x-1.

3.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(1,t) =1,
u(x, 0) = x.

S,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.



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

9.ut=a2uxx+2t3,0<x<1,t>0,
u0,t)=1,ux (1,t)=2t,
u(x,0) =1 +sin5n x.

2

10,ut=uxx+12—-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(d,t)=1,
u(x, 0) =1 + 2cos 5= x.

13. ut=a2uxx +2xt,0<x<1,t>0,
u0,t)=2t,ux (1,t) =1,
u(x, 0) = x — 2sin 3x X.
2

4. 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,
u0,t)=1,u(1,t) =t
u(x, 0) =1 — x + sindnx.

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

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

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

19. ut=a2uxx+2t,0<x<1,t>0,
u,t)=t2,u(1,t)=1,
u(x, 0) = x —sinnx + 2sin5nx.

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



u(x, 0) =2x — 2 + cos 5w X.

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

22.ut=uxx+t—2,0<x<1,t>0,
ux (0,t) =0, ux (1, 1) =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 — 2sin3xx.

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

25. ut=a2uxx +5xt,0<x<1,t>0,
u(0,t)=1,ux (1,t)=2t2,
u(x,0) =1 +sin5n 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 — 4c0S2nX.

27.ut=a2 uxx +4xt,0<x<1,t>0,
u@©,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 5m X — cos 7= X.

29.ut=a2 uxx +6t,0<x<1,t>0,
u0,t) =4t2,ux (1,t) =1,
u(x, 0) = x + 4sin 3z Xx.
2

30.ut=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=a2 uxx —2x(t—2),0<x<1,t>0,
u(0, t) =12, u(1, t) = 4t,
u(x, 0) = 4sin3nx — 3sin5nx.

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



u(x, 0) = 3sin © X — 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 — 3cos2nx + CoSH7X.

35.ut=a2uxx +xt2,0<x<1,t>0,
u0,t) =2, u(l,t)=t3,
u(x, 0) =2 — 2x — sinbnx.

36.ut=a2 uxx +6xt2,0<x<1,t>0,
ux (0,t) =2t3, u(1,t) =1,
u(x,0) =1+ cos 3n X + C0S 77 X.

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

38.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)=t3,u(1,t) =1,
u(x, 0) = x — 2sinzx + 3sin2nx.

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

41. ut=a2 uxx +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,)=1,ux (1,t)=-1,
u(x, 0) =1+ x — x2 + €0S21X — COS37X.

43 ut=a2 uxx — 3xt2 +2x,0<x<1,t>0,
u(0, t) =13, u(1, t) = 2,
u(x, 0) = 3sin2nx — sin5xx.

44, ut=a2uxx +12,0<x<1,t>0,
ux (0,t) =1, u(1,t) =t3,
u(x,0)=x—1+cos 7n X.

45.ut=a2 uxx +4x,0<x<1,t>0,
u(0, t) =t3, ux (1, t) = 4t,
u(x, 0) = 3sin X — sin 77 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 — 2sin3xx.

48. ut=a2 uxx + 3xt2,0<x<1,t>0,
ux (0,t) =t3,u(q,t) =2t
u(x, 0) = 5cos 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 3z X.

50.ut=uxx+2t—1,0<x<1,t>0,
ux (0,t)=1,ux (1,t) =5,
u(x, 0) =3 + x + 2x2 + 2cosnXx — COS3nX.

Vkazanue 1. B 3agayax 1 - 8, Korna HCTOYHUKY TEIIa HE 3aBUCAT OT EPEMEHHOM t,
o0111ee pereHrue HeoTHOPOTHOTO YPABHEHUS TETIIONPOBOIHOCTH YA0OOHO HCKATh B BU/IE CYMMBI
nByx GyHKIU: v(X) 1 W(X, t), T1Ie V(X) - 4aCTHOE pelleHue HEOJHOPOTHOTO YPaBHEHHUS
TEIIONPOBOJHOCTH, a W(X, t) - 0011ee pelIeHne 0JHOPOAHOIO YPAaBHEHUS C HYJIEBBIMU
T'PaHUYHBIMHU YCIIOBHUSMH.

VYkazanue 2. B 3a1a4ax ¢ HEHYJEBBIMU TPAaHUYHBIMHU YCIIOBUSIMH YacTO ObIBaeT
MIOJIE3HO MPEBAPUTENBLHO NPEACTAaBUTh pellleHue U(X, t) Kak CyMMy IBYX QyHKIuUH v(X, t) 1 w(X,
t), roe dyHkus V(X, t) yIoBIeTBOpseT Ha TPAHUIIEC TEM XK€ YCIOBHSM, YTO U QYHKIHS U(X, t).

Taxum oOpa3oM, 3a/1a4a CBOAUTCS K HAXOXKIEHUIO pelieHust W(X, t) HEKOTOpPOro
yYpaBHEHUS TEIUIOMPOBOAHOCTH C HYJICBBIMH TPAHUYHBIMU ycaoBUsIMH. DyHKIHIO V(X, t) MOXKHO

HCKaThb B BU/JIC
v(x, t) = A(t)x + B(t), mubo v(X, t) = A(t)x2 + B(t)x.

Tema 4. MetoJ pazziesieHus IepeMEeHHBIX JUIsl ypaBHeHMsI Jlamiaca B 06yacTsx ¢
KPYT'OBBIMHU I'DAHUIIAMH.

KoHTposnbHbI€ 3a1aHUA 110 TEME:

3ananue 1. PemuTe METOIOM pa3feneHns NEPEMEHHBIX CIEAYIONIYIO 3a/1a4dy JUIs
ypaBHeHus [lyaccona B konmprie 0 <a<p<b,mpum=1,2,3

1. Au(p, ¢) =2,

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

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

up (a, ¢) =0, u(b, $) = 3cos2mé.

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

5. Au(p, ) =12p2,



u(a, ) =0, up (b, $) = 2sin2méo.

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

7. Au(p, ¢) =4 + 12p2,
u(a, ¢) =1 +sin3m¢, u(b, ¢) = 0.

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

9. Au(p, ¢) =4 +12p2,
up (a, ¢) =1 + 2cos3meo, u(b, ¢) =0.

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

11. Au(p, ) =4 +12p2,
u(a, ¢) = cos(m — 1)o, up (b, ¢) = 3cos2méo.

12. Au(p, ¢) =4 + 12p2,
up (a, ¢) = 4sin2mdo, u(b, ¢) = 2cos(m + 1)o.

13. Au(p, ¢) =0,
up (a, $) = 2sinm¢ + cos2m¢, up (b, ¢) =0.

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

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

16. Au(p, ) =0,
up (a, $) = cos2mo — sing, up (b, ¢) = 4sinméo.

Vkazanue 1. B kpaeBbix 3amauax 1 — 12 qyis HeogHOpoHOTO YpaBHeHUs Jlannaca
(ypaBHenwus [lyaccona) oOriee peneHue yJo0HO UCKATh B BHJIE CYMMBI IBYX (YHKIIHIA: V(p) U
w(p, ¢), e v(p) - vacTHOe pemenne ypaBHeHus [lyaccona (umercst kak GyHKINS, 3aBUCSIIAS
TOJILKO OT p),a W(p, ¢) - obiiee perenne ypaBHenus Jlamnaca.

3ananue 2. PemmumTh METOIOM pa3/ieNieHus IEPEMEHHBIX CIEeIYIONIYIO 3aaqy AJIs
YpaBHCHHS
T
Jlarnaca B kosbiieBoM cektope 0 <a<p<b,0<¢<oampua=1,2, 3,4

1. Au(p, ¢) =0,

u(p, 0) =u(p, ) =0,
u(a, ¢) = 3sina¢ — sin2ad, u(b, ¢) = 0.

2. Au(p, ¢) =0,

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



3. Au(p, ¢) =0,

u(p, 0) = u(p, a) =0,
u(a, ¢) = sinad, up (b, ¢) = 4sin2ad.

4. Au(p, ) =0,

u(p, 0) =u(p, a) =0,
up (a, §) = 3sin2ad, up (b, ¢) = Ssinao.

Tema 5. MeTon pazneneHnust nepeMeHHbIX Ui ypaBHeHus Jlamnaca
B 00JIaCTSIX C IJIOCKMMU I'PAHULIAMU

KoHTpospHbIE 3aaHUS 110 TEME:!
Pemmte MeToioM pa3neneHus NepeMEHHBIX CIEAYIONIYIO 3a1a4y sl ypaBHEHHS
[Tyaccona B mpsimoyrosibHuke 0 <X <3, 0<y<b

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

2. Au(x, y) =4,
u@©,y)=y2,u(a y)=y2+a2,
u(x, 0) =x2, u(x,b) =x2+hb2.

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

5 Au(x,y) =2 +12x2,
u0,y)=3y2,u(a, y)=3y2+2a2+a4,
u(x, 0) =2x2 + x4, u(x, b) = 2x2 + x4 + 3b2 .

6. Au(x,y)=4+12y 2,
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(0,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+yd,u@y)=y2+y3+yd+az,
u(x,0)=x2,u(x,b)=x2+hb2+b3+b4.

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



10. Au(x,y) =2 +6x + 12y 2,
u(0,y)=3y2+y4,u(a,y)=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(a,y)=1+y+y2,
uix,0)=1-2a+2x,u(x,b)=1+b+hb2.

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

13. Au(x, y) = 2 + 6y,
ux(0,y)=3y,u(@ y)=2+y+y2+y3,
uix,0)=2-a+x,ux,b)=2+b+b2+hb3.

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

15. Au(x, y) =2,
uO,y)=1-b+y+y2,u(ay)=1+a+y2,
uy (x,0) =1,u(x,b) =1 +x+b2.

16. Au(x, y) = 2,
uO,y)=1+y2,u(@y)=1+a—-b+y+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@©,y)=1u@y)=1+a+a2-h+y,
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,
u@O,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(@y)=y2+y3,
uy (X, 0)=0,uy(x,b)=2x +2b + 3b2.

22. Au(x,y) =4 + 12y 2,
u@,y)=2y2+y4,u(a 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,
u(x,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+az2,
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(avy)=0,
uix,0)=1,uy(x,b)=1+2b.

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

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

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



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

37. Au(x,y) =2 +12x2,
u0,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.

Kontpomupyemsie kommnereniuu: OITK-1, OITK-3, T1K-2
Oyenka KomMnemeHyutl 0Cyuwecmesisiencs 6 coomsemcmeuu ¢ maoauyeti 4.

Kpurepun ouenku (B 6aaax):

5- BBICTABIISIETCS CTYACHTY, €cli OH BhINoIHII 0T 85% 10 100% Bceit paboThi;

4- GannoB BBICTABISETCS CTYJEHTY, €CJIU OH BhIMOIHII OT 70% 10 85% Bceil paboThl;
3- 0aJTOB BBICTABIISICTCS CTYJCHTY, €CJIH OH BRIOIHII OT 50% 1o 70% Bceit paboThI;
2- 06aJUI0B BBICTABIISICTCS CTYACHTY, €ClU OH BhINOIHII MeHee 50% Bceli paboThl.

Bonpocs! k 3auery
Tema 1. Knaccudukanus JTMHEHHBIX ypaBHEHUH B YaCTHBIX MMPOU3BOJHBIX BTOPOTO

MOPSAKA.

1. IlonsATHA ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX.

2. Knaccugukarnus JTUHEHHBIX ypaBHEHUH B YaCTHBIX IPOU3BOJIHBIX BTOPOTO
MOPSAKA.

Tema 2. YpaBHEHUS THNIEPOOITHMYECKOTO THIIA.

3. VYpaBHeHHE MajbIX MONEPEUHbIX KojeOaHui cTpyHH. [loHATHE O HavaIbHBIX U
IPaHUYHBIX YCIoBUAX. 3anada Kommu. Teopema eqMHCTBEHHOCTH.

4. ®opmyna Jlanambepa Juist HEOrpaHUUYEHHON MPSMOH.

S. ®opmyna [Jamambepa 11t MOTyOrpaHUUEHHON TIPSIMOM.

6. Merton pazneneHus nepeMeHHbIX — Meton @ypbe — A ypaBHEHHs KoJeOaHUs
CTPYHBI.

7. Mertoa pazaeneHust nepeMeHHbIX — Meron @ypbe — U1 ypaBHEHUsS KoJeOaHus

CTPYHBI 111 HEOAHOPOJIHOIO YPAaBHEHUS.

9.5. Bonpochl K 3K3aMeHYy:
Tema 3. YpaBHeHus: napaboIM4ecKoro THIIA.

8. VYpaBHeHune  TemionpoBogHOCTH.  KpaeBble  3amaum il ypaBHEHHUS
TETTOTIPOBOTHOCTH.

9. [Ipunuun MakcumymMma AJis ypaBHEHUS TETUIOMPOBOIHOCTH.

10. EnuHcTBEeHHOCTH pemenus 3aaauun Jupuxiie.

11. EnuHcTBeHHOCTH pemienus 3anaun Helimana.

12. Meron pasnenenusi nepeMeHHbIXx — Metog @ypbe Aj1s1 OMHOPOJHOTO YpaBHEHUS
TEIJIONPOBOAHOCTH.

13. Meron pasznenenHuss nepeMeHHbIX — Merton ®@ypbe a9 HEOJHOPOIHOTO
ypaBHEHUS TEIJIONPOBOJIHOCTH.

14.  PacmpoctpaHeHue Teria Ha OECKOHESYHOU MTPSMOIA.

Tema 4. YpaBHEHUS SJUTUNITUYECKOTO THUIIA.



15. Vpasuenue Jlamnaca. Ypasaenue Ilyaccona. 3agaua J{upuxie. 3agaya Helimana.

16. TI'apmonmueckue (GYHKIMM W aHAIATHYECKWE (YHKIMH  KOMIUIEKCHOM
MepPEMEHHOM.

17.  VYpasuenwue Jlamiaca B mOJSIPHBIX KOOPJMHATAX.

18.  dynmameHTanbHOE pemicHue ypaBHeHus Jlamaca (n=2; n=3).

19.  ®opmyns ['puna.

HHTerpanbHOe NIpeACTaBICHHE pelieHus sl ypaBHenus Jlamaca (n=2; n=3).
Hexkotopbie ocHOBHBIE CBOMCTBa rapMoHnYecKux GpyHKuit. [Tpuniun Makcumyma.
Pewmenne 3amaum J(upuxmie juist Kpyra METOAOM pasleiieHus nepeMeHHbIX. MHTerpan

Ilyaccona.
Tema 5. YpaBHeHus runepO0IMYECKOro TUTIA.
20. Pa3zHocTHBIE CXEMBI U1l YpAaBHEHUW TEILUIONPOBOAHOCTH. METOI KOHEUYHBIX

pasHocTei uis perieHus 3agaun Jupuxiie.

Kontpomupyemsie komnerenuu: OIIK-1, OIIK-3, T1K-2
Oyenka KomMnemeHyull 0Cyuwecmesisiencs 8 coomsemcmeuu ¢ maoauyeti 4.
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