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®DOoH/T OIEHOYHBIX CPEJCTB MO AUCIUIUIMHE «JIMHEWHbIe W HENMMHEHHBIC ypaBHEHUS (DU3UKID)
BKJIIOYACT BCE BHJbl OILEHOYHBIX CPEACTB, MO3BOJISIOIMX MPOKOHTPOIUPOBATH OCBOCHUE
oOyJaronuMucs  MpPOPECCHOHAIBHBIX, 00IMENnpodecCHOHANBHBIX M MPOGeCcCHOHATBHBIX
KOMIIETCHIINA, TPEeIyCMOTPEeHHbIX DenepallbHbIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICIIETO
obOpazoBanus 1o HampapiieHut0 oarotoBku 03.03.02  ®usuka (kBanudukanus «bakanaBpy) u
paboueiil mporpaMMoi TUCHUILTUHBI «JIMHEHHbIC U HEMHEHHbIE ypaBHEHHUS (DPUBUKIY.
Ha3nauenue poHIa OLIEHOYHBIX CPEACTB
@®onp oneHounbix cpeactB (POC) cocraBisieTcss B COOTBETCTBUU C TPeOOBaHUSIMU
®OI'OC BO pna mpoBencHUs MPOMEKYTOUHOW AaTTECTAIMU OOYYarolIuXcCsl 1O JUCHUIIINHE
«JlunHeiinple W HETMHEHHBbIC YpaBHEHUS (HU3UKKW» HA COOTBETCTBHE MX YUYEOHBIX TOCTHIKCHUH
MO3TalHBIM TPeOOBaHUSIM COOTBETCTBYIOIIECH OCHOBHOW MpOQecCHOHANbHON 00pa3oBaTEIbHON
nporpammsl (OITOIT). ®OC siBnsieTcs cCOCTaBHOM 4acThio paboyeit mporpamMmbl JUCHUTLTAHEI.
@DOH/[| OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS POMEKYTOYHON aTTeCTallui 00yJaroIuXCs
10 JTUCHUIUIHHE «JIMHEWHbIC ¥ HEeIMHEHHBbIC YPAaBHCHHS (PU3UKH» BKIIIOYACT B CeOsl: TEpeUCHb
KOMIIETEHIIMI C yKa3aHueM 3TanoB ux ¢opmupoBanus B npouecce ocBoerus OIIOIL; onucanue
MOKA3aTeNIe U KPUTEPHUEB OICHUBAHUS KOMIIETCHIIMIA HA Pa3IMYHBIX dTamax ux GOpMUpOBaHUS,
ONMCAaHUE IIKaJl OLECHUBAHUS; THUIIOBbIE KOHTPOJBHBIE 3aJaHUs WM HHbIE MaTepUabl,
HEOOXOAMMBIC [IJIi OICHKM 3HAHWUW, YMEHHUH, HABBIKOB W (WIM) OIBITa JAESITEIBHOCTH,
XapaKTepU3yIOUIMX dTanbl (QopMUpOBaHUS KommeTeHUud B mporecce ocBoeHus OIIOIT;
METOJMYECKUE MaTEePHAIIbI, OTPEIEISIONINE MPOIEAYPHI OLICHUBAHUS 3HAHUH, YMEHUI, HABBIKOB
U (UJTK) OMBITA AESITEILHOCTH, XapaKTEPU3YIOIIUX Tanbl (HOPMUPOBAHMS KOMITETEHITUH.
@oH/ OIEHOYHBIX CPEICTB C(HOPMUPOBAH HAa OCHOBE KIIIOUEBBIX IPUHIIUIIOB
OLICHUBAHMSL:
- BAJIUJTHOCTHU: OOBEKTHI OIIEHKH JIOJKHBI COOTBETCTBOBATH MOCTABIICHHBIM IEJISIM O0YUCHHUS;
- HaJeKHOCTH: HUCIOJB30BaHUE €IMHOOOPA3HBIX CTAHIAPTOB U KPUTEPHEB MJS OLICHUBAHUS
JOCTIKCHHIA,
- 00bEKTUBHOCTH: Pa3HbIE CTYACHTHI IOJKHBI UIMETh PaBHBIE BO3MOXKHOCTH JOOUTHCS yCIexa.
OcHoBHbIMU nlapameTpamu U cBoiicTBamu POC aBnsOTCA:
- TpeaMeTHas HaNpaBIEHHOCTb (COOTBETCTBHUE MPEAMETY H3YUYEHHsS KOHKPETHOW YydeOHO
JUCIIUTIIIUHBI);
- colepkaHue (COCTaB M B3aMMOCBS3b CTPYKTYPHBIX €IUHUI], OOpa3ymoIIMX COJepKaHUE
TEOPETUYECKON U MPAKTUYECKON COCTABIIAIOIINX Y4eOHOM THUCIUIUINHEI);
- 00beM (KOTMYECTBEHHBIN COCTaB OLIEHOUHBIX CpeacTB, Bxoasamux B OC);
- Ka4ecTBO o1leHouHbIX cpeacTB u GOC B 11e510M, obecrieunBaroiee noxyuyeHne 0ObeKTUBHBIX U
JIOCTOBEPHBIX PE3YyJIbTAaTOB IIPU MPOBEAECHNUN KOHTPOJIS C PA3IMUYHBIMU LIETSIMU.

NEPEYEHb KOMIETEHIUA, ®OPMUPYEMBIX JUCIHUIIJINHON

Kon HaumenoBanue WNunukarop B pesynbTare ocBoeHHS
KOMIIETECHIIH | KOMIICTCHIIH JOCTHKEHUS JIVICTIATUTHHBI
KOMIIETEHIIH oOyyaromuics
JIOJDKEH:
YK-1 YK-1. Cnocoben VK-1.1. Anamusupyer | 3HaTb TEOpETUUYECKHE
OCYIIECTBIIATH 3ajady, BBIICHSAS €€ | OCHOBHI, OCHOBHEIE
MOUCK, KPUTHUYECKHH | Oa30BbIe MOHATHUS, 3aKOHBI U
aHaIM3 W  CHUHTE3 | COCTaBJISIOLINE; MOJIEITN OCHOBHBIX
uHpopManuy, VYK-1.2. Omnpenensier, | pa3znenoB GUMKHU;
MIPUMEHSITh UHTEPIPETHPYET u| YMerhb MIOHUMATh,
CHCTEMHBIH MOAX0] pamXupyeT u3jaraTb ¥ KPUTHYECKH
ISt penieHus | HWHGOPMAIHIO, aHaIN3UPOBATh
MOCTABJICHHBIX 3aJad | Tpedyemyro s | (PUBHYECKYIO
pereHus nHpopManuro.




MMOCTaBJIICHHOM 3a1a4H;
VYK-1.3. OcyiectBisier
NOUCK  WH(pOpMaUU
JUISt pelieHus
IIOCTaBJICHHOW 3a/1auyu
[0 pa3jMyYHbIM THUIIAM
3aIpOCOB;

YK-1.4. [Ipu
obpaboTke
uH(pOpMalUK OTINYAET
dakTel OT MHEHHIA,
HWHTEpHpeTaIui,
OLICHOK,  (opMHUpyeT
COOCTBEHHBIE MHEHUS
u CYXXJICHUS],
apryMEeHTUPYET  CBOU
BBIBOJILI M TOYKY

[Tonp30BaTbCs
TEOPETUYCCKUMHU
OCHOBaMHM, 3aKOHAMHU H
MOJICIISIMU (DU3UKH;
Bnaners Qusnueckumu
U MaTeMaTHYECKUMHU
MeToaMu 00paboTKH |
aHanu3a uHGOpMAIK B
obnactu OCHOBHBIX
pasnenoB GU3HKH.

3pEHMUS;
VYK-1.5.

PaccmarpuBaer u

npejjaraet

BO3MOJKHBIE BapHUAHTHI

peuieHust

IIOCTaBJICHHOM 3aJadyH,

OlLICHHUBAs 1504

JIOCTOMHCTBA )it

HEJOCTATKH.

I1K-3 ITIK-3. CrmocoOHOCTh IIK-3.1. Cnocoben | 3HaTh OCHOBBI
HCIIOJI30BaTh OLCHUTHh AKTYyaJIbHOCTh | MAaT€MaTHYECKOro
CHEeLMaIu3UpPOBAaHHbIE | pEIIaeMOl 3aJayd Ha | aHallu3a, TEOPUH
3HaHUST B 0OJIaCTH | OCHOBE aHanu3a | (GyHKIUA KOMIUIEKCHOU
(U3KKY 71 OCBOEHUS | HAYYHO-TEXHHUYECKON IIEPEMEHHOM,

PO UITHHBIX JTUTEPATYPHI U | aHAJIUTHYCCKOM

buznuecKux UH(OPMALIMOHHBIX T€OMETPUU U JIMHEHHOMN

JUCIUTLINH MaTepHuaioB 1o | anreOpsl, BEKTOPHOTO U
TEMAaTHUKE TEH30pHOIO  aHAJIN3a,
UCCIIE0OBAHUS. muddepeHIMaTbHBIX |
I1K-3.2 Crnioco0eH | WHTerpalbHbIX
IMOJITOTOBUTH YpaBHEHUH,
UCXOJHbIE JJAHHBIE JJIsl | BapUAIIIOHHOTO
MaTEMaTH4YECKOIO HCYUCIICHHUS, TEOpUHU
OITHCAHMUS bu3uKK | BeposiTHOCTEH u
mnmpouecca B 3aJaHHOM | MaTeMaTH4YeCKOM
(UBUYECKON CHCTEME C | CTAaTUCTHUKHU
YYETOM €€ Ha3HA4YeHUs | YMETh  HMCIOJIb30BaTh
u 3JIEMECHTHOM | MaTeMaTHYeCKHUH
(27IEKTPOHHOM, amnmapar Jyisi OCBOEHUS

ONTHYECKOI) 0a3bl.
[TK-3.3. Crniocoben
aZIeKBaTHO TPUMEHUTH
MaTeMaTHYECKUM
WHCTPYMEHTapuil 1pu

TEOPETHUYECKUX OCHOB U
MPaKTUYECKOTO
HCITOJIb30BaHUS
(UBUYECKUX METOIOB
Bnanets HaBBIKAMU




bopmynHupoBKe MCII0JIb30BaHUs
MOJAEIIUPYIOLIUX MaTeMaTU4eCKOro
¢usmueckuil Tporecc | ammapara i peleHHS
YpaBHEHUH. dbuznyeckux 3a1a4y

OuneHouHble cpeACTBAa UIA TeKYLIero KOHTPOJS YCHeBaeMOCTH M IPOMEKYTOUYHOM

aTrecTanuu
Kpurtepun oieHKH IPOME:KYTOYHOM aTTecTanuu B popme 3auera
Onenka | XapakTepucTHKa TpeOOBaHUH K pe3ysbTaTaM aTTecTaluu B popMe 3adyera
«3auTeHo» Teopernueckoe conepkaHue Kypca OCBOEHO ITOJHOCThIO 0€3 poOeIoB Wiu B

LIEJIOM, WK OOJIBIIEH YacThI0, HEOOXOIUMBIE PAKTHUECKUE HAaBBIKU paboThI ¢
OCBOEHHBIM MaTepHaloM C(HOPMHPOBAHBI UM B OCHOBHOM C(HOPMUPOBAHBI,
BCE WM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJJaHU BBIIIOJIHEHBI, OT/IEJIbHBIE U3 BBINOJIHEHHBIX 3aJJaHUN COfiepKaT
OLIMOKHU.

«He 3aureno»

Teopetuueckoe cogepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOJUMbIEC HABBIKU
paboThI HE CHOPMUPOBAHEI HITH CHOPMHUPOBAHEI OT/ACIHHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMmoii 3a1aHuil He
BBITIOJTHEHO JTMOO0 BBIITOJIHEHO € TPYOBIMH OIMIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUSI OLIEHEHO YHCIOM 0aJlioB, OJM3KUM K MUHUMYMY.

KpuTtepun oieHKH IPOMEKYTOYHOM aTTeCTAllMN B (popMe IK3aMeHa

Orenka

XapakTeprucTuka TpeOOBaHHH K pe3yibTaTaM aTTecTaluu B hoopme
9K3aMEHa

«OTInyHO»

Teopernueckoe cojlepkaHMe Kypca OCBOCHO IIOJIHOCTBIO  0€3
npoOesioB, CUCTEMHO W TJIYyOOKO, HEOOXOJIMMBbIE MPaKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hOpMHUPOBaHBI, BCE MPETyCMOTPEHHbBIE
paboueit yueOHOM TporpaMMoi yueOHbIe 3a/1aHusI BBHITIOJIHEHBI 0€3yTpeyHo,
KauecTBO MX BBIMIOJIHEHUS OIEHEHO YHUCIOM O0aljioB, OJH3KUM K
MaKCHUMYMY.

«Xopouo»

Teopernueckoe conepkaHue Kypca OCBOEHO B II€JIOM 0e3 MpoOenos,
HEe0OXOUMBbIE MTPAKTUYECKHE HABBIKU pabOThl C OCBOEHHBIM MaTepHUajOM B
OCHOBHOM  C()OPMHPOBAHBI, NpeIyCMOTpeHHble paloueil  ydeOHOM
MpOrpaMMoil yueOHbIe 3a/laHusl BBIMOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSAMHU,
Ka4yeCcTBO BBINOJHEHUs OOJBIIMHCTBA 33JaHUI OLIEHEHO YMCJIOM OaslioB,
OJIN3KUM K MaKCUMYyMY.

«Y 1OBIETBOPUT Teopernueckoe cojepkaHue Kypca OCBOCHO OOJBIIEH YacThio, HO

CJIIBHO»

npobensl  HE  HOCAT — CYIIECTBEHHOTO  XapakTepa, HeOoOXOAHMBbIe
MPAKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MAaTEpHaIiOM B OCHOBHOM
c(opMHpOBaHbI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil Y4eOHBIX 3a/laHUI BBHITIOJTHEHBI, OTJENbHBIC U3 BBIMTOJHEHHBIX
3aJJaHU coJiepKaT OLUTHOKH.

«HeynoBnerBo TeopeTnueckoe COoACpKAaHUEC Kypca OCBOCHO HaCTH4YHO
2

HUTCIIBHO»

He0oOXOIUMBbIE HaBBIKM paboThl HE chopMHpoBaHBl WM CHOPMUPOBAHBI
OTJIETbHBIE W3 HUX, OOJBIIMHCTBO TPEIYCMOTPEHHBIX paboueil ydeOHOMH
MporpaMMoil y4eOHBIX 3aJaHWil HE BBIIOJHEHO JIMOO BBIOJHEHO C
rpyObIMH OIIMOKaMHU, KaueCTBO MX BBINOJHEHUS OLIEHEHO YHCIOM 0aslioB,
OJIU3KUM K MUHUMYMY.

6.2. MeToanuyeckne yKa3aHus M0 OPraHU3alMi CAMOCTOSITEIbHOI PadoThI CTYIEHTOB




CamocrosiTenibHass paboTa OJHHM €3 BHJIOB YyYeOHOH JESITCIBHOCTH OOyYarouuxcs,
CIIOCOOCTBYET pa3BUTHIO CAaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTM M OpPraHM30BaHHOCTH,
TBOPYECKOTO MOJX0a K peHIeHHI0 MpobieM yueOHOro u npodeccuoHalbHOTO YPOBHSL.

AynuTOopHas caMOCTOsATENbHAs paboTa Mo y4eOHOH IUCHMIUIMHE OCYIIECTBISETCS Ha
y4eOHBIX 3aHATHUSAX 101 HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPEIOIaBaATENs U 110 €r0 33/1aHHUI0.

BueaynutopHas camocTosiTenbHasi paboTa BBIOIHACTCS 110 3a/IaHUIO TpernoaaBarens 6e3
€ro HEMOCPEICTBEHHOI0 YYacTHsl.

Bunpl 3aganuii 171 BHEAYAUTOPHOW CaMOCTOSTENBHOM paboThl, MX XapaKTep, YUUTHIBATh
cnenuduKy u3ydyaeMoil yueOHOM TUCIUILIMHBL, HHAUBUAYaIbHbIE 0COOEHHOCTH 00YYa0IIerocs.

KoHTponbs camocTosATeNnbHON paboThl M OICGHKAa €€ pPe3yJbTaTOB OpPraHMU3yeTCs Kak
€MHCTBO ABYX (dopM:

1.caMOKOHTPOJIb M CAMOOIIEHKA 00yYaroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IPETOJaBaTEIs.

Opranun3anus 1 pyKOBOJACTBO ayAUTOPHOI CaMOCTOSITeIbHOI PadoThl

AynutopHas caMOCTOsITelIbHas paboTa MO AMCHUIIMHE BBINONHIETCS Ha Y4eOHBIX
3aHATHSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 3aJaHUIO.

OCHOBHBIMU BUJAMH ayAUTOPHON pabOTHI CAMOCTOATEIHHON PaOOTHI SBISIOTCS:

- BBITIOJTHEHUE JTa00OPATOPHBIX U MPAKTUYECKUX PAOOT OCYIIECTBISICTCS HA TaOOPaTOPHBIX U
MPAKTUYECKHUX 3aHATHSIX B COOTBETCTBUU C rpaduxom yueOHOro mporecca. s obecrneueHus
CaMOCTOSITENIbHOM paboThl MpenojaBaTesIMU pa3padaThIBAlOTC METOJUYECKHE YKa3aHHs I10
BBITIOJTHEHUIO JIAOOPATOPHOM /TIPaKTUYECKON PabOTHI.

PaGora c nuTeparypoil, IpPYrHMH HCTOYHUKAMH WHQPOpPMAIMU, B TOM YHUCIIC
3JIEKTPOHHBIMH, MOKET PEAIM30BbIBATHCS HA CEMUHAPCKUX M MPAKTUUECKUX 3aHATHUX. J[aHHbBIE
UCTOYHUKNA HH(OpPMAIMK MOTYT OBITh MPEICTaBICHBI Ha OyMaXHOM W/HJH JJICKTPOHHOM
HOCHUTEJISIX, B TOM 4HcClie, B ceTu IHTepHeT.

[IpenonaBarens ¢GopMyiaupyeT Ieidb padOThl C JaHHBIM W HCTOYHHKOM HWH(MOpMAaIUH,
oTpeziensieT BpeMs Ha mpopaboTKy TOKyMeHTa U (OopMy OTYETHOCTH.

CamMo ¥ B3aMMONpPOBEpKa BBHIMOJIHEHHBIX 3a/JaHUN 4Yallle BCEro HCIOJIb3YeTCs Ha
CEMHUHApPCKOM, MPAKTUYECKOM M JIpYruX Buaax 3aHsTtuil. [IpoOnemHas /cuTyannoHHas 3amada
JIOJDKHA UMETh YETKYI0 (POPMYJIMPOBKY, K HEHM JOJKHBI OBITH MTOCTaBJICHBI BOITPOCHI, OTBETHI Ha
KOTOpBhIE HEOOXOAMMO HalTM U 000cHOBaTh. KpuTepuu OLEHKM TPAaBUIBHOCTH PEIICHUS
MPOOJIEMHOI/CUTYAITMOHHOMN 3a/1a4¥ JOJKHBI OBITh U3BECTHBI BCEM 00YYaIOMUMCS.

Oprannsanus 1 pyKoOBOJCTBO BHEAyIMTOPHOI padoThl

BueayauropHas camocTosiTenbHasi padoTa BBIMOIHAETCS 110 3aJaHUI0 IIpernoaaBaress, Ho
0€e3 ero HermocpeACTBEHHOI'0 y4acTusl.

[Ipu npenbsiBieHWHM BUIOB 3aJaHUN Ha BHEAYJUTOPHYIO CaMOCTOSITEIBHYIO padoTy
PEKOMEHIyeTCsl UCTIOIb30BaTh MU depeHIMPOBaHHBIA MOAXOA K YPOBHIO MOJATOTOBIEHHOCTH
oOyuaromierocsi.  Ilepen  BBIIOJIHEHWEM  BHEAyAMTOPHOM  CaMOCTOSITENIBHOM  paOoThI
MpenoiaBaresib MPOBOJUT KOHCYJBTALMIO C OMNpPEIEICHUEM IIeNIM 3a/laHMsi, €ro COJAEpKaHUsi,
CPOKOB  BBITIOJIHEHUS, OPHUEHTUPOBOYHOTO oOOBEeMa padOThl, OCHOBHBIX TpeOOBaHMHA K
pe3ynbraTtaM paboThl, KpUTEPHEB OLIEHKH, (OpPM KOHTPOJIS U MEepeyuHs IUTepaTyphl. B mporecce
KOHCYJIbTAIlMM  TPENoJaBaTelb MPEAyNpPEeKTaeT O BO3MOXHBIX THUIHMYHBIX  OIIMOKaX,
BCTPEYAIOUIUXCS IPU BBIIOTHEHUH 3aJaHUS.

Hns metoguyeckoro oOecTedeHuss W PYKOBOJICTBA CAMOCTOSITEIBRHOM paboTod B
0o0pa3oBaTebHOM  YUPEXKICHHH pa3padaThiBaloTCs y4eOHble MOCOOWs, METOIUYECKUE
PEKOMEHJIAIMA TI0 CaMOCTOSITEIbHOW TOATOTOBKE K PAa3IMYHBIM BHUJAM 3aHSATHH C YYETOM
CHEIHUAIBHOCTH y4eOHOW TUCIUIUIMHBI, OCOOCHHOCTEH KOHTHUHTEHTAa CTYyJIEHTOB, 0O0beMa U
CoOJIep’KaHusl CaMOCTOSITENIbHON paboThl, HOpPM KOHTPOJIS U T.1I.

CamocTtosTenpbHass paboTa MOXKET OCYHIECTBIATHCS WHIUBUAYATbHO WM TPYIIaMU
CTYJEHTOB B 3aBUCHMOCTH OT L€, 00beMa, KOHKPETHON TeMaTUKU CaMOCTOSITENIbHOM padoTHhl,
YPOBHSI CIIOKHOCTH, YPOBHS MTOATOTOBJICHHOCTH O00YYarOIIHXCS.

Bunamu 3aganuii 1711 BHEAY ITMTOPHON CaMOCTOSITEIbHONW PabOThI MOTYT OBITh:



- JUIsl OBJIQJICHUS 3HAHMSIMHM: UYTEHHUS TEKCTa; COCTABJICHMs IJIaHA TEKCTa; rpaduueckoe
M300paXEHUE CTPYKTYpPbl TEKCTA; KOHCIIEKTHUPOBAHME TEKCTA; BBIMMCKM HU3 TEKCTa; paboTa co
CIIOBapsIMH U CIIpaBOYHUKaM; y4eOHO-HCcliefoBaTelbckasi paboTa; MCIOJB30BaHUE ayaAuo U
BHJICO3AIIUCEN, KOMIIBIOTEPHOU TEXHUKU U IHTEPHET peCypCcoOB U JIp.;

- JUIsl 3aKpeIUICHUs U CUCTeMaTHU3alliy 3HaHWil: paboTa ¢ KOHCIEKTOM JIEKIIUU; [TOBTOPHAsS
paboTta HaJ yueOHBIM MaTEpUaIOM; COCTABJICHUE IIaHa, TE3HCOB OTBETA; COCTABIICHUE TaOJIHIL,
peOycoB, KpPOCCBOPJAOB, Tjoccapusl [Uisl CHUCTEeMaTH3aluu Y4eOHOTro Marepuala; H3ydeHue
ClIOBapel, CIpaBOYHHKOB, OTBEThl HAa KOHTPOJbHBIE BOIPOCHI, aHAJIUTHYECKas 0OpaboTKa
TEKCTa; MOJAMOTOBKA COOOIIEHUH K BHICTYIUICHUIO HA CEMUHape, KOH(PEPEHLIUU; TOATOTOBKA

pedeparoB, T0KIAI0B; cocTaBleHue Ouorpaduii, 3aanuii B TECTOBOK GopMe U Ip.

- 11 GOpMUPOBAaHUSA yYMEHHI: pelieHHe 3alad M yopaKHeHuil mo oOpasily; pelieHue
BAPUMATUBHBIX 33/Jad M YIOPWKHEHUM; COCTAaBIECHUE CXEM; pEIICHHE CUTYyallMOHHBIX
MIPOM3BOJICTBEHHBIX 3a/1a; IMOATOTOBKA K JEJOBBIM U POJEBBIM HUIpaM; IMPOEKTUPOBAHHUE U
MOJICIIMPOBAHKE PAa3HBIX BUIOB U KOMIIOHEHTOB PO(ECCHOHATBHOMN JAEATEIbHOCTH, IOATOTOBKA
Mpe3eHTAINi, TBOPUYECKHX MPOEKTOB; MOATOTOBKA KYPCOBBIX U BBITYCKHBIX padOT; OMBITHO-
AKCIIEpUMEHTAJIbHAS pad0Ta; MPOSKTUPOBAHNE U MOJICIIMPOBAHUE PA3HBIX BUIOB U KOMIIOHEHTOB
npohecCHOHANBHOM NeSTeLHOCTH U JP.

Jns  obecriedeHus: BHEAyIUTOPHOHM CaMOCTOATENBHON pabOThl MO AUCHUILIMHE
npenogaBarenieM pazpabarbiBaeTcs NepeueHb 3alaHui 111 CaMOCTOSITEIbHON pabOThI, KOTOPBIH
HeoOxomuM Uit d(h(QEeKTUBHOrO ympaBiICHUS JTaHHBIM BHUAOM Y4YEOHOH NEATEIHHOCTH
00y4aromuxcs.

[IpenomaBaTenb OCYHIECTBISET YIPABICHUE CaMOCTOATEIBHON pabOTOM, pEryaupyer ee
00BeM Ha OJIHO yueOHOE 3aHSTHE U OCYIIECTBIISIET KOHTPOIb BBIIIOJHEHHS BCEMHU CTYICHTAMHU
rpynmsl. st y1o6cTBa mpemnoiaBaTesib MOXKET BECTH BEIOMOCTh yU€Ta BBHIITOJTHEHUSI MUHUMYMa
3ajaHui, HEOOXOIMMBI JUTsI TOTYCKa K UTOTOBOM aTTECTAIMH 0 TUCIUIUINHE.

B mpomecce  camocrositensHOM  palOTBI  CTYJIEHT  NPUOOpPETAaeT  HABBIKU
CcaMOOpraHu3alNH, CAMOKOHTpOJISl,  CaMOYIpaBJI€HUS U  CTAHOBUTCA  AKTHUBHBIM
CaMOCTOSITENIbHBIM CYObEKTOM yUeOHOM AESITETbHOCTH.

CTyeHT caMOCTOSITENIbHO OMpENENseT PeKUM CBOEH BHEAYJTUTOPHOU paboOThHl U Mepy
TpyZa, 3aTpaudBacMOro Ha OBJIaJICHWE 3HAHUSIMH W YMEHHSIMHU 10 KaXJIOW JUCIHUIUIMHE,
BBITIOJHSET BHEAYJUTOPHYIO pPaldOTy MO0 WHAMBHAYAIbHOMY IUIaHY, B 3aBUCUMOCTH OT
cOOCTBEHHOM MOATOTOBKH, OI0/)KETa BpEMEHHU U APYTUX YCIOBUH.

EXeIHEeBHO CTYAEHT JOJKEH YAENATh BBINOJIHEHUIO BHEAYIUTOPHOM CaMOCTOSATEIbHON
paboTHI B CpeTHEM HE MEHEE 3 4acoB.

[Ipy BHIMOTHEHWH BHEAYIUTOPHOM CaMOCTOSITENbHON pabOThl CTYAEHT HMEET MpPaBo
oOpalateCsi K MPENoJaBaTeN0 3a KOHCYJNbTAallMEH C LEeNbl0 YTOYHEHHUs 3aJaHus, (HOpMbI
KOHTPOJIS BBIIIOJHEHHOTO 3aJaHusl.

6.2. MeTonnueckne YKa3aHHUs 110 OPTaHU3ALUHM CAMOCTOSTEJIbHOI Pa00ThI CTYACHTOB

Bun pabor Metoanueckue peKkoMeHaauu

JICKITUH Bectn koHcmekT neknwii. JIeKnMu BeayTCs B OTAEIBHOW OOIIEeH TeTpaiw,
PEKOMEHAYETCSA OCTaBIATh MECTO ISl 3aMETOK, HAlpUMEp, B BUIE IOJEH.
3HaHME OCHOBHOIO MaTepuajga MPEAbIAYIIUX JEKIUs, BKII0Yas 3HAHHE
OCHOBHBIX ONPEICIEHUM W KIKUYEBBIX TEOpPeM. PEKOMEHIyeTcs BBIIENATH B
TEKCTE KJIFOUEBBIE CJIOBA, ONPENICICHHUS, JIEMMBI U TEOPEMBI.




MPAKTUYCCKUC B XO0J€ MOArOTOBKHU K NPAKTUYCCKUM 3aHATUAM U3YUUTh OCHOBHYIO
3aHATHSA JUTEPATYPy, JIEKIUH. BHUMaTEIbHO CIyIIaTh M KOHCIIEKTUPOBATH 0a30BbIe
HpUMEpBI, pa3dupaeMble penoaaBaTeneM. 3a1aBaTh yTOUHSIOLUE BOIPOCH! B
X071e peneHus 6a30BbIX 3a/1a4 nmpenoaasarenem. [Ipu pemennu jomanHux
3aJJaH1i IEPUOTMIECKH BO3BPAIIATHCS K pa300paHHBIM Ha MPAKTHYECKUX
3aHATHAX 3a7a4ax. CBOEBPEMEHHO M MOJIHOCTBIO PELIaTh 3a/1a4u Ha
CaMOCTOSITENIbHYIO padoTy.

CBOEBpeMEHHOE U Kaue€CTBEHHOE BHINOJIHEHNE CAMOCTOSITEIBHON PabOTHI
0azupyercst Ha COOIOIEHUH HACTOSIINX PEKOMEHIAINN 1 U3YYeHUH
PEKOMEHIOBAaHHOM JINTEpaTyphl. 3a/1aBaTh BOIIPOCH! B TEX MECTaX
peleHns 3aa4, BBI3BABIINX 3aTPyAHEHHUE MIPU CAMOCTOSATEIBHOM padoTe.
CTyJeHT MOXKET JOMOJHUTH CIMCOK HCIOJIb30BAaHHOW JHUTEPaTyphl
COBPECMCHHBIMU UCTOYHUKAMH, HCIIPCACTABJICHHBIMU B CIIMCKC
PEKOMEHIOBAaHHOM JIUTEPATYPHI.

CaMoCTOsITe- CamocrosTenpHas paboTa BeIeTCs B TOW ke TETPaIH, YTO U MPAKTUIECKHE
JpHas pabota 3anatua. CamocTosaTeabHas paboTa - 3TO OTAEIbHBINA OJIOK KOTOPBIN
BBIJIETISIETCS 3ar0JIOBKOM, Hanpumep, "Jlomaminue 3ananue”. Pekomenayercs
npopadaThiBaTh MaTepHall HEOCPEJACTBEHHO TIOCIIE MTPAKTUYCCKUY 3aHSATHA.
[Tpu perenny 3a1a4 1 NPUMEPOB PEKOMEHIYETCS MX BBIIIOJIHEHHUE 110 00pasity
U3 MPaKTH4ECKOro 3aHaTusa. CBOEBPEMEHHO U MOJHOCTHIO PellaTh 3aa41 Ha
CaMOCTOSITENbHYI0 pPaboTy. CBOEBpPEMEHHOE M KAaYEeCTBEHHOE BBITIONIHEHHE
CaMOCTOSITENIbHOM pabOThI Oa3UPyeTCst Ha COOJIFOICHIUH HACTOSIIIIX
PEKOMEHAALNN U U3yUYEHUU PEKOMEHI0BAaHHOU JINTEPaTypbl. 3a/1aBaTh
BOIIPOCHI B TEX MECTaX PEIICHHUs 3a/1a4, BBI3BABIIUX 3aTPYAHCHUE TIPH
camocTosTeNbHOU padore. CTyJEeHT MOKET JOTOTHUTE CITUCOK
UCIIOJIb30BaHHOMN JINTEPAaTypbl COBPEMEHHBIMU UCTOUHUKAMU, HE
IIPEICTABICHHBIMU B CIIMCKE PEKOMEHJOBAHHOM JINTEPATYPhI

IK3aMEH [TonroroBka K 5K3aMEHY WJIM 3a4€TY BEJETCSI HA OCHOBE Kypca JEKIUN WIN
peKOMEH1I0BaHHOM nuTepaTypbl. Heo6XxoaumMo 3HaHNe U TOHUMAaHHE BCEX
HOHATHH, ONIpeeNIeH i, yTBep K ICHU, 1eMM uteopeM. Heobxoaumo ymenune
(GopMynupoBaTh TeOpeMbI B OpME HEMPOTUBOPEUHMBBIX JIOTHUECKHX
KOHCTpyKUHUH. JKenaTesbHON yMETh CTPOUTh U IIPUBOJUTH IIPUMEPHI K
COOTBETCTBYIOIIUM ONPEJEIICHUAM U yTBepkaAeHusaM. Heobxoaumo 3Hanue
JIOKa3aTeJIbCTBA TEOPEM U OCTAJIBHBIX YTBEPKICHHIA.

6.3. MarepuaJbl AJs NPOBEJCHUsS] TEKYIIEro M NMPOMEKYTOYHOI0 KOHTPOJIA 3HAHMU
CTY/IEeHTOB
3ananme 1. YcraHoBute, sBIAETCS U ypaBHEHHE HEJNMHEHHBIM, KBa3WJIMHEHHBIM WIH
JUHEHHBIM (OJHOPOIHBIM UM HEOAHOPOIHBIM).

2U, 5, FUUL =3 X XUy +U, —3u=0,

3ananme 1. YcraHoBure, SBISETCS 1M YPABHEHUE HEIMHEHHBIM, KBA3UINHEHHBIM HIIH
JUHEWHBIM (OAHOPOIHBIM WJIM HEOAHOPOIHBIM).
. 2 2.5
SIN(X+Uy y Uy Uy, +3U° + X X542 =0,
3amanue 1. YcraHoBuUTE, SIBIASETCS JIM YPAaBHEHHUE HEJMHEWHBIM,KBa3UJINHEHHBIM WIH
JUHEWHBIM (OHOPOIHBIM WJIM HEOAHOPOIHBIM).

3aganue 1. YcraHoBure, SBISETCS U ypaBHEHNE HETMHEHHBIM, KBa3HJIMHEHHBIM WU
JUHEWHBIM (OHOPOIHBIM WJIM HEOAHOPOIHBIM).




Uy x, FSINUL  +Uy, +2U, +3u, =0,

3aganue 1. YcraHoBure, SBISIETCA JIM YPaBHEHUE HEIMHEUHBIM,
JIMHEHHBIM (O,Z[HOPO,Z[HI)IM W HeOI[HOpO,Z[HBIM).
2 2 3 _
xluxlx2 —uu, +x°u, +2u, -3=0,
3aganue 1. YcraHoBure, SBISIETCA JIM YPaBHEHUE HEIMHEUHBIM,
JINHEHHBIM (O,Z[HOPO,Z[HI)IM W HeOI[HOpO,Z[HBIM).

[[2 2 2 _
XT =Xy Uy, x, +2Uy x, =3U7(U,, —1) =X, =0,

3ananme 1. YcraHoBute, sABISETCA JIM ypaBHEHHE HEIUHEHHBIM,
JMHENHBIM (OAHOPOJHBIM MJIM HEOAHOPOIHBIM).

2 4
(Xl + X3)uX1X2 +uX1X1 _uX2X3 ‘+‘U3 - X3 _0’

3ananme 1. YcraHoBurte, sBISETCA JIM ypaBHEHHE HEIUHEWHBIM,
JMHENHBIM (OJHOPOIHBIM UM HEOAHOPOIHBIM).

U xoxs ~Ux, Uy x, = Ux, TUUY, =X; =0,

3aganue 1. YcraHoBure, SBISIETCA JIM YpaBHEHUE HEIMHEHHBIM,
JUHEHHBIM (OTHOPOHBIM WJIX HEOJHOPOIHBIM).

Uy x, —Ulxw, + XUy o xg —4qu2 =0,
3aganue 1. YcraHoBute, SBISIETCS JIM ypaBHEHHUE HEJIMHEHHBIM,

JUHEHWHBIM (OTHOPOIHBIM MJIK HEOTHOPOIHBIM).

2 _
U Uy x, FUx,Usoxy = X2Ux xyxs —-2u-xX%;=0,

3aganme 2. Onpenenure THN ypaBHEHU (CM. ipuMep 2)

KBa3sWJIMHENHBIM WA

KBa3sWJIMHENHBIM WA

KBa3WJINHEHHBIM HJIH

KBa3WJINHEHHBIM HJIH

KBa3WJIMHESHHBIM HIH

KBa3WIMHEHHBIM WJIN

AUy, + 2a12uxlx2 + Uy x + blux1 + bzux2 +Cou + f(X,%,)=0

Ne 911 ) a2 by b, Co F(xX;)
1 X3 0 1 -1 2 -1 X X3
2 X 0 Xo —2 3 1 3
3 Xy 0 —X, X, Xp 0 -1 X,
4 1 0 —X, 1 —xZ 1 -4
5 1 0 = X, X, X, 1
6 0 Xq —2Xo = 1 0 3X, — X
7 | 1+x2 | 0,5(1+x2) 0 0 X 0 0
8 X5 0 X —4x, X -1 X,
9 1 0 X’ 3% 4x, 1 X,
10 | 1+% 0 1 3%, X2 -1 X,
11 1 X, X, X5 -1 2 0 0
12 1 0 X, X X’ 1 -3 4%,
13 1 1 X, 3 —X, 4 X, X




_ sin? x, — ,
14 1 sin , Cos” X, 0 0 1
15 1 0 —1-x%3 X2 X, 1 | —4x +5
2 2 3 2
16 X X5 —X{ Xy X| X{ 1 0 4%,
17 | cosx X, Xo xZ —2X,X, 0 1 12
18 X, sin X, -1 0 sinx, | 1 0
20 | xx2 X2 X 0 — 1 X —1
21 | x X, X —1 1 X5 1 0
22 | x, 1 . 3 X, 1 0
23 X5 Xq Xo X —1 Xq Xo 1 0 X
25 | xxs | —0,5x2x, X3 X X5 1 0
27 0 1 —X X7 X, X 1 —4x,
28 Xy 0,5 0 3%, 4 2%, 1-4x
29 1 —% 4 5 0 31 4+%
30 2 -3, 2 X, X3 0 —4x,
3ananue 3. [IpuBeuTe K KAHOHUYECKOMY BUJIY ypaBHEHUE (CM. pumep 3)
alluxlxl + 2a.12uX1X2 + 3.22UX2X2 + b_l_le + b2UX2 = O .
Ne 81y ) 82, by b,
1 2 2 2 1 1
2 1 -3 6 4 -3
3 1 2,5 8 -1 2
4 4 4 9 2 2
5 2 4 4 =) =3
6 2 —4 4 1 3
7 2 2 2 1 1
8 16 —4 1 2 3
9 1 6 8 -1 5
10 4 —4 4 5 1
11 25 5 1 -1 4
12 —4 3 -5 1 —4
13 25 —4 1 -1 3
14 2 -3 9 1 4
15 1 -1 2 4 -1
16 4 2 3 4 3
17 4 2 1 -1 1




10

36

18
19
20
21

22
23
24
25
26
27

28
29
30

3aganue 4. [IpuBeaure Kk KAHOHMYECKOMY BHJly U HaiauTe oOllee pellleHUuEe YpaBHEHUS

(cM. mpumepsl 3, 4 u 5)

By1Uy x, + 280Uy, +8oUy,y + b1Ux1 + bzux2 =0.

& 5%%1 %Q%25wm3mﬂ3805%161132
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3ananmue 5. Mcnone3ys dopmyny JlamamOepa, HaiiguTe perieHue 3amaun Komm (cwm.
npumep 7)

2 2
a—l;—a?'@—lzj=0,—oo<x<oo, O<t<oo,
ot OX
ou(x,t
No a’ @o(X) @1 (X)
. s X+1 5
— = COS“ X
X2 +2X+3
2 9 ! in2
— COS XSIn“ X
32+ Xx+1
] X+1
3 16 sin 2x =
X°+3Xx+3
A A X+1 9
——— sin“ X
X2 +2X+5
5 1 —X2 - 2 &
€ sinx AX? +2X+3
Xx-1
6 9 sin?(x +1 —_—
( ) X2 —2x+3
. - 2X +1 3
— n
2%x% —2x+3 s X
o 16 X+3 3
>~ COS” X
X2 —X+3
in2 X+1
9 4 sin“ x .
2x* —x+2 X“—3x+4
X+1 ]
10 25 P sin 2x
33X —X+3
11 4 2; sin3(x+1)
X 4+2X+3
1
12 1 \ in2 —_
1+sIn“ X W2 _2%+3
13 s 2x+1 )2
X2 —2x+3 Xe
14 9 in3 4
sin” x —
X2 4+ 2X+2
15 16 X+3 in3
— = COS XSin” X
X% +3x+3
X . 2 X
16 25 5 sin®—
2X°+1 2




2 i
17 16 —— sin(x+1)
X°+2X+5
2 3x
18 A In(>; +1) -
X +1 X°+3
sin X ]
19 36 - sind(x +1)
X“+2X+3
. 2
X+1
20 25 S'Zn X =
X°+2 X°+2Xx+3
2 X
21 1 - -
e 2sin“x X~ +2X+3
COS X in3
29 4 . sin® x
X“+2X+3 3
’ X+1
23 9 p X —————
X°+2Xx+3
) X+1
24 4 sin®(x +1) -
X°+2X+3
X+3 2
25 9 \/2— 2
X°—X+3 X“+3
In(x? +1 .
26 25 % cos xsin’ x
X" —X+4
Xx-1 _ ,
27 16 2 sin XCcos” X
2X°—X+3
28 - sin X o
> L = sin‘ x
X2 +2X+3
) X+1
29 4 p =X +X —————
X°+2Xx+3
30 9 X+1 .
S L = sin‘ x
X2 +2X+3

3ananue 6. Vcrone3ys ¢popmyiry JlamamOepa, HaliiuTe pelicHHe CMEIIaHHOMW 3aa9d JIIs
OJIHOPOJIHOT'O BOJTHOBOT'O YPAaBHEHHMSI Ha MOTYNPSIMON (CM. Ipumep )

82u 2
— —a AU=0,0<X<o0, O<t<oo,

U(X, ) k—o=@0(X) . U (X,0) [—o=1(X), 0<x<oo,
au(x,t) —,BZ—;J( =0,

x=0
>0, 20, a+p>0.



Ne a’ @o(X) @1 (X)
2X
1 25 5 1-cos2x
X“+3
X
2 4 5 cosx—1
3x“+1
2
3 16 COS2X 5
X +3
4 4 1 2
COS“ X
x° +5
2 3X+2
5 16 xe X —sinx 21
) X
6 9 sin zzX — Q=
X5 —=2X+3
7 4 X in
sin” x
2x% +3
o 16 2X+2 1 3
— = —C0S” X
X2 4+ 2X+2
2+sin2x X+2
9 4 — —— =
X+ x+1 X +X+2
X )
10 25 3 sin2x
3X“+5
2X+1 1 .
11 4 > —4+sinx
X +3 2
X
12 16 X COS X 5
X“+3
13 4 2X 2
x?+3 Xe
. 4
14 3 /
9 sin® x W2 49
15 . X COS X 5
> - COS XSin® X
X% +3Xx+3
1 . 2 X
16 9 . sin® =
2X°+1 2
2sinx+3 )
17 16 —— = 1+2sinx
X5+ 4+2X+3
XC0S2X 3X
18 4 — >
X“+1 X“+3
sinrx )
19 36 sin3(x + )

x> +3




COS X X+1
20 25 0 1 > -
X +2 X5+ 2X+2
X2 X
21 16 1 0 P ————
e < sInX X“+2X+3
XCOS X in3
22 4 0 1 2 >N X
X“+3 3
) X+3
23 1 0 1 o ————
X+ X+3
24 4 1 0 in2 X
Xsin< x
X% +3
2x+1 X+ 2
25 9 1 1 — ———
sinx+1 X —x-1
26 25 1 0 X in2
COS XSin“ X
In(x? + 2)
3X ,
27 16 1 0 T Sin XCos“ X
\V2x% +3
28 4 0 1 cosX in2
sin‘ x
X% +1
) X+1
29 4 0 1 e X1 —————
X +3x+3
30 9 1 0 X in2
sin‘ x
x% +1

33}18HI/IC 7. HeorpaHquHHaﬂ CTpyHa HUMCCT HaA OTPE3KE [Il’IZ] JIOKAJIbHOC Ha4dYaJIbHOC

otknonenne @y(X) wu sokameHyro HauambHyro ckopocth @ (X) (3amawa Komm s

OJIHOPOJHOTO BOJIHOBOTO YpaBHEHHsI Ha Mpsimoii). Haiinute dhopmMyibl, onpenenstomue npoduis
crpyssl npu t >0 (cm. mpumep 9).

No a2 ®o(X) @1(X)
2
. . @-xps, [x<1, )
0, x| >1,
, o . x-1-1 |x-1<1,
0, x-1>1,
2
; ; {(|x|—2) . <2, ;
0, X|>2,




, x+1-1 |x+1<1,
* ° ° 0, |x+1>1
2
. . {@-Vp,|433, ;
0, x> 3,
2-|x-2, |x-2|<2,
¥ » ° 0, |x-2>2
(x+2|-2)%, |x+2|<2,
7 15 0
0, x+2|>2,
x-1-2, [x-1<2,
’ ¢ ° 0, |x-1>2,
. ; ¥V+ﬂ—3? x+1<2, ;
0, x+1>2,
10 25 0 =38, s
0, |x|>3
2
. y tFV_a_n, x—2/<1, ;
0, x-2|>1,
, x+2/-1, |x+2|<1,
' * ° 0, |x+2>1,
J— J— 2 J—
> ” (x-3-1% [x-3<1, .
0, x—=3[>1,
(x+3-1)% [x+3<1,
14 25 0
0, x+3[>1,
2
- y <¥V—q—3),|x—ﬂs3, ;
0, x-1>3,
2—|x, |x|<2,
16 9 0 0, >2
Y
17 25 {(|X| % M=z 0




" " . x-1-1 |x-1<1,
0, x-1>1,
¥V+A—D% x+2/<1,
19 36 0
0, x+2|>1,
x+3-1 |x+3<1,
% * ° 0, |x+3>1,
2
. ; {(\Hu_z), x+1<2, ;
0, x+1>2,
2-|x-2, |x-2|<2,
# » ° 0, |x-2>2,
¥V+a—a% x+2|<2,
23 36 0
0, x+2|>2,
3—|x+1, |[x+1<3,
> 10 ° 0, x+1>3,
2
” ; {(\x+u_4), x+1]<4, ;
0, x+1>4,
3—|x+2|, |x+2|<3,
* # ° 0, |x+2]>3
(x+3-3)%, |x+3<3,
27 16 0
0, x+3]>3,
x-2|-3, |[x-2/<3,
2 * ° 0, |[x-2>3,
Ne a® o (X) (%)
2
s ; {(|x—3|—1), x—3<1, ;
0, x-3>1,
“ e . {V—ﬂ—z x-3<2,

0, [x-3>2

3ananme 8. Haiinure pemenus 3agaun Ltypma — JInysusuisa (cMm. npumep 10)

~X"(X) = AX (%), |, <x<l,,

X (L) -AX'() =0,




a; X (1) + B, X'(I,) =0.
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3apanue 9. Haiinure penenust KpaeBoii 3a1aun Ha COOCTBEHHBIE 3HAUCHHUS IS YPaBHEHHS
Jlannaca B mpsiMoyrosibHUKE (cM. mpumep 12.)

—AuU=AU, 1>0, lL<x<l,, ly<y<ly,,

au(X, Y)—ﬁla—u =0, ayu(xy) +,328—u =0,
OX x=h X x=l,
ou ou
azu (X, Y)—ﬂ35 =0, auu(x,y) +ﬁ45 =0.
y=l3 y=ly
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22
23
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3ananme 10. Haiinure
npsMoyrosibHuke (mpumep 13)

L <x<l,, lz<y<ly,

Au=0

u2(y)!

I

X=

Qﬂ
OX

U (), au(x,y)+ 5,

h

X=

Qﬂ
OX

au(x,y) - B
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6 0 4y® +6y° -4 0 X(x +1)*

7 0 y%+2y x3 +3x2 -4

8 2y -9y? -3 0 x(x —3) 0

x—2)
9 0 y2—3y?-2 (—j X 0
2

10 y2 +3y 0 0 2x% +6x—3

11 0 yZ -3y 2x3 +9x +1 0

12 y2 -4y 0 0 2x3 —9x? + 3

13 0 3y +9y? +1 0 x2(x—2)

14 2y3 —9y? -2 0 0 x(x —3)?

15 0 2y +6y2 +3 X2 (X +2) 0

16 y2 =3y 0 0 2x3 —9x% + 4

17 0 yZ—y 0 4x3 +6x% +1

18 0 3y +9y*—4 0 X2 (x —2)

19 y3+6y2+3 0 X(x +4) 0

20 3+48y—y° yS—48y +1 X(x—2) 0

21 2y3 24y +3 —y3+12y+2 x(x—-1) 0

22 | —y3+48y+5 | 0,5y°-24y-7 0 X(x=2)
23 | —2y3+24y+3 y2—12y+1 0 3x—x3
24 3y° —9y +2 ~y3+3y?+5 X(X+2) 0

25 y2 -3y 0 43 -12x+3 | x*-3x+11
26 0 y2 -2y X2 —27x+4 | 5+27x—x%°
27 0 y2—y 2x3 — 24x +1 X2 —12x+9
28 y? +2y 0 x3+27x+5 | —x3+27x+1
29 y2+y 0 4x3 —12x+3 2+3x— %3
30 0 y2 +3y 2x3 4+ 24x+1 | 2-12x+x°
Ne | | I, I3 ly | | B | ax | Bo | ag | B | ay | By
1 0 1 0 2 1 0 1 0 0 1 0 1
2 —2 0 0 3 1 0 1 0 0 1 0 1
3 0 2 —2 0 0 1 0 1 1 0 1 0
4 0 3 -3 0 0 1 0 1 1 0 1 0
5 0 2 0 1 1 0 1 0 0 1 0 1
6 -1 0 0 2 1 0 1 0 0 1 0 1
7 0 2 —2 0 0 1 0 1 1 0 1 0




10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30

3ananme 11. Haiimure peleHue kpaeBoil 3amaun ais ypaBHeHus Jlarmutaca B kpyre (cwm.

npumep 13)

(X, %), 0<[X|<ry,

X =

Au =0,

Uy (X) .

IX=r

6_u
on

au(x)+ p

AN o
ROII
o +
53 <
- N oy
?_n = O
™ol —
> ) o +
© (39 ™
R B o 3
> o N AN N
o~
< X | =
S| SO OIS g
— > x N~
X Tl + X
M) N = N
& X! <1
n ™ (q0)
o [7p]
o o
'S} O
o (@]
a S
©
I +
o
—i
Q. o — — o
3 — o o~ —
2 ™ ™ — o~
< — o~ ™ <




4+x +

X
—Z__1x
\/x2+x2

1+ X%

1-mrarcsin——=_——+= arccos

\[X]_ +X2

2
+ X X5

_ X
/ 2 2
X+ X

2

47 X i X
2+?arccos?1—arcsm2 2

/2 2
X+ X

10

11

12

3
3+ — arcsm —— arccos —

13

\/xl +X2
—ﬁ+x12+3xg
\/X]_ +X2

14

2 _ 2
+3X — X5

%
X+ X2

15

4 —1,6rarcsin X, + 0,8arccos? Xy

16

2 2
+X{ +2X%5

A
22
X+ X5

17

2,2
24 X — X{ X5

18

X
1+ 4z arcsin EZ _2arccos® 22

X, — X X
o FRELL
X+ X5
X
20 1- L xS+ X2




XXy + X — X5

21 2 0 1 3 —
X+ X5

2 | 1 1 3 2 —6rarccos x, +3arcsin? x,
X 2
23 5 0 1 3——T5—— tXX%
X+ X5
24 3 1 0 24+3x% + X + X3
. X X
25 2 2 1 = —8rrarcsin ﬁ + 4arccos? ﬁ
2 X+ X5 X+ X5
X, X
26 3 1 0 4172 4 9x2 | Bx2
2 2 1 2
X{ + X5
X X
»7 A 1 3 1—107r arccos =% + 5arccos? ———
4 X+ X5
X
2 2
28 2 0 1 1——2 > + X Xp
X+ X5
2 2
29 5 1 0 1-2x{ —3x5
in X2 3 2 X
30 3 1 1 1—37arcsin=2 + —arccos® —=L——
3 2 X+ X5

3ananme 12. Haiimute pemieHne KpaeBoW 3amayu Juisl ypaBHeHHUs Jlarutaca B mape (cM.
npumep 15)
Au=0, X=(X,X,X3), 0<|x|<rp,

ocu(x)+,85—u =Uy(X).
X|=rg

Ne o a B U (X)

1 2 1 0 2+ % +3%

2 3 0 1 2—3% + X, + X5
3 4 2 1 1-2% — X5 + X2
4 2 1 0 1—2% X5 + X5
5 1 1 7 2— 2% — XX
6 3 0 1 1-2X2 — X, + X3
! 4 1 1 342X X5 + X3




8 1 0 1 4+ X Ko + Xo X2

9 2 1 1 2 — 2% —3X5 + XX
10 3 0 1 2+ 2x7 Xy + 4%
11 3 1 0 1-3% —5X,X2
12 2 3 1 34X Xo — X5 + 2%
13 5 0 1 1+ 2% —3%5 — %2
14 2 1 0 4-2x2 —3X3 + X
15 1 1 3 4% Xq — X3 + 2X3
16 4 0 1 3+2% —XX5 —4X5
17 2 1 0 2X, — XX, + 3%
18 5 8 2 3% — X5 + X% X5
19 3 0 1 2% Xp — X3 + % X5
20 4 1 0 2% — X5 + XoXg
21 2 2 3 3—2X Xg— X5 + Xq
22 1 1 0 1+4% — Xo%g — 2X5
23 S 0 1 2% X3 —3X5 + 4%
24 3 1 1 143% — X X3 + X3
25 2 0 1 3+2x +3x5 —4x3
26 3 1 3 2-3% +2%5 +2%X;
21 4 1 0 1—2X7%g — X5 + Xq
28 2 0 1 1+3x, —2%3 +3%;
29 5 3 1 3% X5 —2%5 — X2
30 3 1 0 3+ 2% +3%X5 + X2

3ananue 13. Haitiiure pemreHne KpaeBoi 3amaum JIs ypaBHEHHs Jlaruiaca B IWUIMHIIPE

(mpumep16)
o°u
FJFAU:O' X=(x,%), |X<r, O0<z<l,
/A
u(x, Z)||x|=r0 =Uy(z) =az’ —bz? +c, O<z<l,
ou ou
420, & -o.
on z=0 on z=l
Ne k? oy I b
1 3 2 1 2 -3 3
2 4 1 2 1 -3 3




™|

™|

M|

12

N |

16

16

10

11

12

13

14

15

16

17

18

19

20

21

22

23




1

24 5 3 4 - 6 5
3

25 2 2 2 1 -3 3

26 3 4 1 -2 3 3

27 4 1 2 -3 9 2
2

28 1 2 4 -= 12 1
3

29 9 3 3 2 -9 2

30 4 2 1 2 -3 1

3ananue 14. Haiinute pereHne KpaeBoit 3aaaun i ypaBHeHus [lyaccona B KoJbiie (CM.
npumep 17)
Au=f(x), x=(X,%), K<[x<r,

ou
n X|=n
ou
Nx=r,
Ne f(x) ninh | o|b|oa| b Uy u,
3 _ A
1 2%, X 112|110 1 0 4x7 — 3X
1 X2 1 1 xf+x§
2 2
X, — X5 X2 4 .3
2 T 1 3 1 0 0 1 T Xo ——X
2 2 2 2 2 2
X + X5 X + X5 27
3 | 2% +3 2 0 0 2% L2
X; +3X, 4 1 1 2.2 |16 Y [.2..2
xt+xs | 167 x4 x2
3_ 2%, X,
4 x-2% |23 0|1|1]0] B3 NN
2 3{X{ + X5
2%y Xo 3
5175 S | 141100 ] 1 | —4x5+3% Xq
\/x1 + X5
2%y X 3 _
6 %2 g4 lo]o| 1| 1| K2 X
2 2 2
X[ + X5 16




2 2

X =X

X2 + X3

2%y Xy

X2 + X3

2% — Xy
2 2
X =X
2 2
X + X5
2 L2
X =X

[y2 2
X + Xy

2 2
X =Xy
4%y Xy

2% — X,




2 2
Xy —X X 4
2| L—=2 1|3|1|0]|0|1| 5= X, —— X3
X +Xg X+ % 27
2 2
| e |y, oo |1 ]2 | 2 | g
2 2 2 2
X+ %3 X X 167 )+
3 2% Xy
24| x2-x2 |2 |3|0o|1]|1]o0 23"1 ﬁ
X+ X5
—X5 + 3X X =%
25 2% Xy 215|100/ 1 2 2 ﬁ
2 X+ X5
26| 3 +% |4|6|1]0|0]1 _16132)(1 X,
X 2% X 2 _ x2
27 ﬁ 14|01 ]1]o0 % A%
X+ X XE + XS X{ + X5
1 3 2% X
28| x2-x2 |2 |3|0olo|1]1]| =2x-2x _cnX
b 272 277 U+ X5
1 2
X Xo X2 — X5
29| === | 12|00 1]|1]| 4%-3x —
X+ XS X+ %2
0| =2—|1ls|1]1]|0]0| == X — 23
X+ X3 X+ X5 2 2177

3aganume 15. Halinure pemienue KpaeBoil 3ajaun Juisl ypaBHeHus ['enbMrosbia B Kpyre
(cM. mpumep 18)

Au+k?u=0, 0<|X<r,

ou
au(X)+ f— =Up(X).
0 X=ro
No k2 I’O a ﬂ UO(X)
1| 4 | 2 1 0 x1 + 3x§
x5
2 16 3 1 0 2 — rarcC0S ————+— arcsm —
\/xl +x2 VX + X5
1 ) X
1-= arccos — 1 4 2arcsin—=2—
3 1 4 0 1 —
\/x1 +x2 X+ X5
4 | 9 | 2 | 1 0 X, + Xy + 3%
5 | 1 1 0 1 X + X +3%5




1
2arcsin——e— —1+ —arccos

X
6 4
\/xl + X5 X+ X2
3
7 16 2x1 + 3x1 + 3x2
x5
8 1 —1+ 2arccos——— — —arcsm —
\/xl + X2 X+ X5
X
9 4 1+ arccos — —arcsm
\/xl + X3 X+ X5
10 9 X + x1 + 3x2
11 | 4 X2 + X, +3X3
R
12 9 1+ arcsin ——2— — ——arccos?
\/xl +x5 27 X+ X2
13 | 1 2% + %3
. X
u | 1 1— 27 arcsin ﬁ +arccos’ ——
X+ X5 N
15 | 16 2x% = X3
. X X
16 | 16 arcsin——-2— ————arccos® ——L__
JXE+x5 21 X+ X2
17 | 4 X — X5 + X5
X 3 X
18 | 4 1—6arccos——L— — ~arccos’ —L
XX T X+ X5
19 | 1 X +3%5
. X X
20 | 1 1+ 3arcsmﬁ ——arccoszﬁ
X X5 27 X+ X5
21 | 9 x1 + 3xf’ +2X,
X
22 | g arccos ———— — —arccos ——
«/x1 + X5 X+ %5
X
23 1 + arcsin? 2 2 -
2 \/xl + X5 X+ X
24 | 16 X+ X| — 2%




25 | 9 2 0 1 ——arcsm?+2—arccos ——
2 X XS 4T VX X5
26 | 9 3 1 0 X, — X2 +3%3
27 | 4 4 1 0 1+ 2arcsin—=2___ — —arcsin® —=2__
N 1 X+ %3
X . X
28 | 4 2 0 1 —2+ rarccos——L— — ~arcsin® ——2_
JE+xz 4 X+ X3
20 | 16 | 5 | 0 1 X2 +3%3
X X
30 | 1 3 1 0 1-3—22___ + " arccos® —L__
JE+xz  Ar X+ X3

3aganue 16. Halinure pemenune kpaeBoi 3a1auu i ypaBHeHUs [ eTbMrobIa B mape
AU+K?U=0, X=(¥,%p,X5), 0< IX| < 1o,

ocu(x)Jr,B(a—u =Uy(X).
Ny,
Ne k? 'y a B U (X)
1 4 1 1 0 2X + X5 + Xg

2 16 2 0 1 3+ xl—w/(x12+x22)3

3 1 3 1 1 X2 + X3 + 2Xs
4 9 2 0 1 2—X +X5+X5
: 1 2 1 2 X+ X5+ X2

6 4 1 0 1 X2 + 3%, + X2
7 16 1 1 1 1+ X +2x%5 —3%3
8 1 3 0 1 2%, + X5 + X3
9 4 3 1 0 —X2 + Xy + 2Xg
10 9 4 2 1 3% —2X5 + %3
11 4 4 1 0 4—x —X, —3X5
12 9 1 0 1 2X2 +4X3 + Xq
13 1 2 1 0 XX X2

14 1 4 2 1 X7+ Xp + X3




3
1
15 16 3 0 1 2% +X5+ (1—§x§j
16 16 1 1 2 X+ X5 + X2
2 13
17 4 2 0 1 X+ 5%
18 4 1 3 1 1+ X2+ X5 — X3
2 2
19 1 3 0 1 X — X5 +2X3
2 2
20 1 2 1 2 3+ 7% 4 o)l
3 2

21 9 1 1 0 X{ + X5 —2X3
22 9 4 0 1 X—1+2x§+x32

1.2 .2y, .3

23 1 2 1 0 1_Z(Xl + X5) + X3
24 16 1 1 3 X2 — 2X2 + Xq
1

25 9 3 0 1 10—(x12+x22)—§x32

26 9 4 1 0 X2 + X2 + /16 — X2
1

27 4 2 0 1 2+X1_3X22_ZX§
28 4 1 1 0 1— X2 — X2 + %3
1

29 16 3 3 1 342X + %5 +§x32

J16 -2

30 1 4 1 2 X3 1%, + y 3

3ananme 17. Halimute pemeHne cMeEmIaHHOW 3ajadu Il  OJHOPOJHOTO BOJIHOBOTO

yYpaBHEHMsI B HHTEpBaJIe

utt—aquX:O, O<x<l, O<t<oo,

WD) = A (¥) %“

ou
aqu(x,t) _ﬂl&

x=0

t=0

=@ (X),

=0.

x=I

Po(X)

@ (X)

a By a, | B




1| 4 1 X(x=1)
2
2
2 1| a4 X(x—1)2 x(x_")
2
2 1.2
3 9 5 x° —35 _EX +1
1 5 5
41 1 5 _EX +X+1 x“—-10x-10
2
5| 4 5 x2(x—1) X(X—_IJ
2
2 1.2
6 | 16 3 x° —15 _EX +1
15 5
7| 25 4 —=X“+Xx+1 X“—8x—-8
2
8 | 4 6 x2(x—1) X(X—_IJ
3
) 12
9 | 2 3 x2—12 ——x°+1
2 1.2
10| 1 4 X —8x—4 ——X“+2x+1
X—1
11| 25 6 x(x—1)3 x(T]
12 | 36 2 x2(x —3) 6x% —3x°
2
13| 4 4 x(XT_Ij x(x—1)?
X -1
14| 1 4 X(Tj x(x —1)?
15| 9 3 x2 —24 ——x*+1
16| 4 4 X2 —6X—6 —ZX2 4+ x+1
2
17 | 1 4 X(_xglj g(X—D
18| 4 1 Ax2 +3x—3 —2x?—x+1




19| 9 -2 x2_8 —%x2+2 1 1 0o | 1
X—1 2
20| 9 3 x2(x—1) X(TJ 1] 0| 1]o0
Ne | g2 | @0 (X) @ (X) o | B a | B
2
X—1
21 | 16 3 x| 2 — X(x—1) 0 1 1 1
%)
1 »
22| 4 -3 2 _ ——Xx“+1 1 1 0 1
X° =15 15
2
23| 4 3 x(x—1) x(x?) 10| 1 ]o0
2 4 2
24 | 9 3 4x° —3x—-3 ——X"+X+1 1 1 1 0
3
25| 9 1 —%x2+x+1 X2 _2x_2 1 1 0 |1
X—1 2
26 | 16 5 X(Tj x(x—1) 1 0 1 0
27 | 16 1 —gx2+%x+1 4%2 _3%—6 1 2 1 |1
28 | 25 3 _3x2 4+ 8x+8 gxz—x—l 1| 1 2 |1
3, 1
29 | 25 2 3x% —4x—8 _§X +EX+1 1 2 2 1
30| 4 4 —%x2+x+1 x2 _Ax —4 1 1 1 |1

33}13HI/IC 18. Haiigute peuicHuc CMEIIAaHHON 3ajauM s OOTHOPOJHOTO BOJIHOBOI'O
YpaBHCHHUA B IPAMOYT'OJIBHHUKE

Uy —a’Au=0, x=(x,X%), 0<x <k, 0<x,<l, O<t<oo,

ou
U)o =20, = =a),
dth_o
ozlu(x,t)+,8_L8—u =0, ozzu(x,t)+,826—u =0,
0% %, =0 % ¥=h
oX oX
0!3X(X)—,B3a— =0, 0‘4X(X)+,B4a— =0.
X2 X2:0 X2 X2=|2

Ne a2 I, l, @o(X) @1 (X)




-1
1 4 xlxz( 13 ) (X, —1,) 0
Xp —1
2 1 0 XX (X — )2 22—2
2
3 | o9 2 X~ 0
X5 (% —h)
Xa =1
4 25 X X (X — k) 3 0
X, —1
5 9 0 xlzxz(xl—ll)z( 2 2)
3
2
6 | 4 2 Xl 0
XX (% —h) 5
X —1 Xy — |
7 16 X1X2( 1J(X2—|2) X1X2(X1—|1)( 23 ZJ
Xy — 1
8 | 25 0 xfxz(xl—ll)z( 24 ZJ
2
2 Xa — 1
9 9 X X5 (% — 1)) 5 0
-1 X — |
10 4 X1X2( 13 2 (%2 =15) Xlxz( 14 1)0‘2"2)
Xp —1
1 | 1 0 XX (X — )2 22—2
2
2 X =1
12 9 X X5 (% — k) 0
(=) X —1
13 4 %1% 13 (% 1) X =t Xy (X = 15)
Xy — |
14 16 0 xf'xz(xl—ll)z( 22 2)
2
2 X =1
15 25 X X5 (% — k) 5 0
X —| X —h) (% =1
16 16 X1X2(1 1)(X2_|2) X1X2(1 (X — 1))
2 4
Xp —1
17 | 9 XX (X — )2 22—2 0




2
X, — |
18 4 X X5 (% ) ( - zj 0
X — | X — ) (X, — 1
19 | o xlxz( ) 1j(x2—lz) X, 1)5() 2~ 1)
2 (X1—|1)2
20 4 0 X XZT(XZ —1,)
2
21 | 16 0 20y _1y[ Xe=l2
X X5 (% — 1) 3
Xy — 1 (x,—h)
22 25 X %o (% —1p) 2 X1 X5 13 1 (X = 1)
X — 1 2
2 1—h
23 16 X Xz( 3 J (X22 ~1,) 0
2
2 | 9 0 2 X~
X X5 (% — k)
X, —1 X — |
25 4 X1 % (% —h) 22 : Xlxz( 13 j(xz—lz)
X — | 2
26 1 Xlzxz( L 1) (X —1y) 0
2
27 9 0 2 1y X2 l,
X X5 (% — 1) 3
Xo — 1)) (% —1 Xo —|
28 4 X1X2( 2 2)( 1 1) X1X2(X1_I1) 2 2
2 3
2
2. (X —1)
29 | 16 X Xy~ 217 (%, —1,) 0
2
30 25 0 X XZ(X — )(XZ_Izj
1 X3 (X — 1y
J3
1 1 0 1 0 1 0 1 0
2 0 1 0 1 1 0 1 0
3 1 0 1 0 0 1 0 1
4 1 0 1 0 1 0 1 0
5 0 1 0 1 1 0 1 0
6 1 0 1 0 0 1 0 1
7 1 0 1 0 1 0 1 0
8 0 1 0 1 1 0 1 0
9 1 0 1 0 0 1 0 1
10 1 0 1 0 1 0 1 0
11 0 1 0 1 1 0 1 0
12 1 0 1 0 0 1 0 1
13 1 0 1 0 1 0 1 0




14 0 1 0 1 1 0 1 0
15 1 0 1 0 0 1 0 1
16 1 0 1 0 1 0 1 0
17 0 1 0 1 1 0 1 0
18 1 0 1 0 0 1 0 1
19 1 0 1 0 1 0 1 0
20 0 1 0 1 1 0 1 0
21 1 0 1 0 0 1 0 1
22 1 0 1 0 1 0 1 0
23 0 1 0 1 1 0 1 0
24 1 0 1 0 0 1 0 1
25 1 0 1 0 1 0 1 0
26 0 1 0 1 1 0 1 0
27 1 0 1 0 0 1 0 1
28 1 0 1 0 1 0 1 0
29 0 1 0 1 1 0 1 0
30 1 0 1 0 0 1 0 1

3ananme 19. Haiimure pemeHne CcMemaHHOW 3agaddl JUisl OJHOPOJHOTO BOJHOBOTO
ypaBHEHHUS B Kpyre (cM. mpumep 23)

Ug +a°AU=0, x=(X,%), 0<[x/<r,

0
U Dl =00(x). S =a(x).
t=0
ou
au(x)||><|=ro+ﬂa_n ) =0.
X=ro
No a® ) a B @ (X) @1 (X)
1 4 1 1 0 m(1—|x|2), 0
4
X
2 1 4 1 0 0 x| 1-= |,
16
2 3
3 9 5 2 1 |x|(25—|x| ) 0
2
4 1 5 1 0 0 25| x|
4
3
25—|x|2
5 4 5 1 2 |x| 0
3
6 16 5 0 1 0




7 25 0 |X|,/36_|X|2
) 3
8 4 |X| (l_ﬁ} 0
36
9 | 6 x|y (36 [xP)° 0
2
10 1 0 X /Lﬁ
36
2 3
11 25 |X| (l—ﬁ} 0
36
2 2
12 36 |X|[1_ﬁ] 0
36
13 | 4 x|y @6 —[x")° 0
2
14 1 0 |X|(16‘|X|2)
2 3
15 9 0 |X| (1—ﬁ}
1
2 3
16 4 |x|[1_ﬁJ 0
16
3
17 1 0 |X|(16_|X|2)
X
18 4 0 |X|(1__]
16
2 2
19 9 |x|{1—ﬁJ 0
9
20 | 9 0 |X|(9—|X|2)
21 16 0




2
2 | 4 3 2 1 0 X -’
2
23 4 3 1 2 0 X (9_‘X‘2)3
> 3
24 9 3 0 1 \x\[ 1ﬁ] 0
9
25 9 5 1 1 |x|(25—|x|2)2 0
3
2
26 16 5 0 1 0 ‘X‘[ 1&]
25
2
27 16 5 1 0 X L X 0
25
) 2
28 25 6 1 1 0 |X|(1_ﬁ]
36
2 2
29 | 25 6 0 1 0 |X|(36—|X| )
2
2
30 4 6 1 0 X i 0
36

33}18HI/I€ 20. Haiigute peuIeHuce CMEIIaHHON 3ajadd s OOAHOPOJHOTO BOJIHOBOI'O

YpaBHEHUS B IIape

Uy —a°AU=0, X=(X,Xp Xs), 0<|X|<r, O<t<oo,

ou

U(x Dy =(x) . 2| =a(x),
t=0
ocu(x,t)Jr,Ba—u =0.
on X|=ro
Ne a’ o B @o(X) @1(X)
1 4 5 1 0 x|-5 0
2 9 3 1 1 3|x|-9 |_)2(|_2
3 4 4 0 1 (x| 4)? 0
4 1 2 1 0 0 X[ -4




5 9 4 0 1 0 (4-[x)?
6 1 1 0 1 L-|x)? 0
7 4 2 2 1 _5 |x—E
3 6 2
8 9 2 1 0 0 x| -2
9 16 3 1 2 x|-5 5-|¥
3
10 4 5 1 0 (x|-5)° 0
11 4 2 0 1 2-|x)? 0
12 1 4 1 0 0 (1_M}
16
13 9 3 2 1 E‘X‘—§ 2|x|-7
2 4
14 1 5 0 1 0 (5-|x))?
15 4 3 1 1 3|x|-12 4|x|-16
16 25 2 1 0 0 2—x]
)
17 4 5 0 1 o1 0
3)
18 25 1 1 1 1_% x| -2
2
19 9 6 0 1 0 (X-6)
2
20 4 3 1 0 3-|x| 0
21 4 2 1 1 x| -3 3-|
2
22 1 3 1 0 0 9—|x’
23 4 4 1 0 0 x| -4
)
24 9 3 0 1 -4 0
3
25 9 3 1 0 0 3—|x|
26 16 5 1 0 x|-5 0
27 4 6 0 1 0 (x|-6)°
28 4 2 1 2 2|x|-8 4-|x|




29 6 3 0 1 3-|x| 0
30 1 2 0 1 0 (2-|x))?

3ananue 21. Haiiiure pemieHue CMENIaHHOW 3aJa4yl JJis HEOJHOPOTHOTO BOJIHOBOTO
YpaBHEHUS B MHTEpBAJIC

utt—azuxxz f(x,t), O<x<l, O<t<om,

ou
U(X,t)|t:O = ¢O(X)’ E = %(X)!
t=0
alu(xat)_ﬂla_i =0
x=0
a,u(X,t) +ﬂ22—§ 0.
x=I
Ne | a2 f(xt) | @o(X) @1(X) o | p|a| P
119 (x+3)e™ 3 X(x—1) X(XZ_I) 11010
2 2
2 | 1 ox2et 2 0 w 0ol 1]o0 |1
—t 2 X—I1 2
3| 4 (x+1)e 1 X — 0 01|01
4 | 4| (2x+3)e® |2 g(x—l) %(x—l) 10|10
5 | 16 x%e 3 g(x—l) 3x(x—1) 110|110
6 | 25 | (x*—2)e ™2 | 2| 2x%(x—=1)? 0 01|01
2
719 | (x+2et |1 XZ(XT_IJ 0 01|01
8 | 4 | (2x+3)e® [5]  x(x-I) g(x—l) 10|10
2
9 |16 | (2x+1e |2 2 &= 0 0|1]0|1
2
2
1025 (x-2)e |1 0 XZ(XT_'J 01|01
2 2
11 | 16 y2e-2t 2 0 X (X3_|) 01|01
12| 9 exe D |1 w XXT_I 1/0]|1]0
13 4| (x=2)%" |3 x(x—1) x(x—1) 10|10




x(x=1) )
14 | 16 Xe_(t+2) X2(X_|)2 ( ( 2_ ))
15| 9 | 3xe-(2t+) g(x ) x(x—1)
16| 4 | (x-De x(x—1) X (X; )
G x—1)?
17 | 16 | (2x+1e™ 2 (x=1)? G (_)
2 3
18|25 | xe (42 o) x(x=1)
3 4
X—1 X
19 | 16 | (x+1)%e™ X— Z(x-1
(x+1) 3 2( )
x—1)?
20| 9 | (x-2)* 0 X2 (_)
2
211 4 —(t+1) Z(X_I Jz
3xe X e 0
x—1Y°
22 | 16 3xe—(t+1) 0 X2 (_]
3
23|25 | 2(x+3)e™" g(x—l) x(x—1)
24| 4| (x+2)e® x(x~1) S0
-1
25|16 | (x+t—1)e™ 5(x— )] xx=D)
2 3
26| 9 3xe~(t+2) 0 X% +2x+1
27 | 25 xe 2t x(x—1)3 X2 —2X—2
28 | 4 xte~t “IxP x4l | x2o2x-2
29 | 16 3xe~(1+2) X2 _3x—6 —%xz +%x+1
30| 9 4xet —%x2+%x+1 3 —2%—6

1.

2.

Kontpoabnas padora Nel

BAPHUAHT Ne

Pemmts 3anauy Komm:
XUx+2yUy = X2 + 4y?, Uly=2= X2,

HaiiTu ob1ee penieHre ypaBHeHUs, TPUBE/IA €ro K KAHOHUYECKOMY BHITY:

16UXX+ 8ny + Uyy+ 12Ux + 3Uy: 0,




3.  PemwmTts 3amauy Komm:
Uk + 2€0sX Uyy - sin®xUyy — sinx Uy = 0; U]y = sinx = X;Uy|y = sinx = 1.

KonTpoabsHnas padora Ne2
BAPUAHT Ne
1. Haiitu pemenue cMenanHoi 3a1auu MetoioM Dypre:
Ut = Uxx - 2U, le x=0— 2t, UOx=2= 0, U Oi=0= 10x.
2. Pemuts cMemannyto 3agauy Meronom dypobe:
Uit= Uxx - 2U, UxIx:O: 2t, Ux=2= 0, Ui=0= 10x.
3. Haiiti rapmonnveckyto ¢pyukuuio U(r, [1) BHyTpu Kpyra paauyca R,
YAOBJIETBOPSIOLLYIO YCIOBUIO
DU/ Or|r=r=sin’[].
Kontpoabnas padora Ne3
BAPUAHT Ne
1. OnepaunoHHBIM METOJOM PELIUTH YPaBHEHHE
Uy = Uxx + U + 2cosx, U(0,y)=exp(-3y), U(0,y)=0, 0<x,y<[].
2. Meronom ¢ynknuu ['puna pemmts 3agaqy Komm:
Ut= 24U + tcosx, Ulli=9 =c0sycosz.
3. Meronom ycpennenus (o popmyne Kupxroda) pemmurs 3apaay Komm:
Ue=84U + tZXZ, Uli=0 = y2, Ut D=0 =22

Kontpoabnas padora Nel
BAPUAHT Ne

.
2
1. Borauncaurs / G286 %% a > 0.
—OC

2. Haiitu cobcrBennbie 3HAYCHUA U COOCTBEHHDLIO (l)}-"lll{lllfﬂl 3aJ1a"M1
2

R _
(/) + —y+Azy =0, 0<z<1,
z

y(0)] < 00, y(1)=0.

Banucarb COOTHOLMIECHHE OPTOrOHAILHOCTH 7151 COOCTBEeHHBIX (DYHKIIUI
3ajladu.

m
¢ YUCTTAT '
3. Buraucaurn /.1'P,~,(.r/ﬂ)d;r.
1]

4. @yukumio f(r) = z¥ pasnoxurs B pag Junun na unrepsaie )0, 1]

12

o cucreme (J, (v,

x)), ecnu 7y, — uyau J,,(z).

KonTpoabsnasi padora Ne2 no MM® - 11
BAPHUAHT Ne



1. Haittu dpyHkiuo, rapMOHMYECKYIO BHE mapa pajuyca b u takyio,

YTO Up|p—p = sin® 0.

2. Kpyrosoit nuaunap, pajuyc OCHOBaHHA KOTOporo b, a BbicoTa
h, umeer Temneparypy 00eHX OCHOBAHMIL, PABHYIO HYJIIO, & TEMIICPATypa
DOKOBOI MOBEPXHOCTH NOcTOosHHA U pasHa 1. Haittu cranmonapuoe pac-
IPEJICJICHHE TeMIIEPATYPbl BHYTPH [UJIHHJIPA.

3 Pemurs 3aJ1a4dy o (ZB()()(),lllbI.\' KOJ1eDaHuax (),lll()p(),’{ll()ﬁ Kp_\'l‘..‘[()ﬁ
& c (0)
I\‘[(!I\«I()l,)allbl pajgnyca l), 3aKpeIvIeHHOW 110 Kpalo, €CJIH ‘U»](=|'| = AJ(](Q’A, T/ b),
(0) o
rae o — HOJOXKHUTEJILHBIM KOPEHL YPaBHCHHA J|)(O) = 0. Hayanbnas
CKOpPOCTDL paBHa HYJIIO.

4. Bomnpochl 1 3a1aHUs, BBIHOCHMbIEe HA IK3aMeH/3a4eT

O0pa3ubl IK3aMEeHAIIMOHHBIX OUJICTOB
DK3aMeHAIMOHHBIHN OuieT Ne
1. TlocraHoBka 3aa4 MaTeMaTudeckoil (PU3MKU Ha IPUMEPE BOJIHOBOTO
ypaBHeHus: 3aaun Ko, kpaeBas, HayanbHO-KpaeBas (CMeIIaHHas).
EnuHCTBEHHOCTD pelieHus.
2. Pemenue nepBoii kpaeBou 3ajaun i Kpyra MetojioM Dypoe.
3. PemmTs 3anauy Komu
U - Uy -2Ux -2Uy =4, U@0,y) =-y, Ux(0y) =y -1.
4. PewmuTh KpaeBylo 3a1auy MeTo1oM Dypebe:
Ur=Ux +U, U0 =1+t=U(0), UO,X) =x+ sin2x.
5. Hcnonp3ys unTerpanbpHoe npeodpa3zoBanue Jlammaca, pemmurs 3a1aqy
Ux—Uy+U=x0<x<,0<y< ,UQ0y) =y, Ux0y) =1.
3aueTHbIi OmteT Ne
1. PekyppeHTHBIC COOTHOIICHUS JIJIs ToJuHOMOB Jlexan apa (dokazamenbcmeo 08yx
coomHoweHuil).
2. Paznenenne nepemeHHbIX B ypaBHeHUH Jlamiaca B chepuuecknx KOOpAMHATAX.
3. ®yuknuio f(X) = XP pasnoxuts B psag Pypee Ha uaTepBaie (0, o) Mo moauHOMaM
Jlareppa.

4. Peuth 3a1a4y 0 CBOOOIHBIX KOJIEOAHUSAX OJHOPOIHON KPYyTiIond MeMOpaH
panuyca R, 3aKkpenieHHou 1Mo Kparo, €CJIM B HA4YaJIbHOE OTKJIIOHEHHE UMEET
dbopmy mapabonouna BpalieHus, a HauaabHas

CKOPOCTh paBHA HYJIIO.

Bomnpocs! a1 3auera
1) CchopmynupoBaThb OCHOBHbIE TIOHATHS M OIpeAeieHus Teopuu uddepeHnanIbHbIX
YpPaBHEHUII B 4YacTHBIX IPOU3BOJAHBIX. [IpuBeCTM mpUMEpPHl pEMIEHUH MPOCTEUIINX
nuddepeHINaTbHBIX YPaBHEHUN B YaCTHBIX MPOU3BOIHBIX.
2) JlaTb onpeneneHne XapaKTepUCTUYECKON CUCTEMBI M JoKa3aTh TeOpeMy 00 001IeM pereHHH
nuHeHoro quddepeHInaIbHOr0 YpaBHEHNS B YACTHBIX TPOM3BOHBIX MIEPBOTO MOPSIIKA.
3) IloctaBute 3amauy Komm ans nuueitHoro auddgepeHnnanbHOro ypaBHEHUS B HaCTHBIX
MIPOM3BOJIHBIX NEPBOro nopsaaka. Jlate onpeneneHrne XxapakTepUCTUUECKUX JIMHUN U J10Ka3aTh
TeopeMy 00 OJTHO3HAYHOH pa3zpemnMocTy 3a1aun Komu.
4) CdopMyIupoBaTh OCHOBHBIE MOHATHUS, ONIpeAeNeHus A AU depeHnaIbHbIX YpaBHEHHUH B
YaCTHBIX TPOU3BOAHBIX BTOPOro nopsiika. [IpuBectu ux kiaccupukaiuio.
5) ChopMynupoBaTh aaroput™M IpuBeAeHUs AU(D(EpEeHLIUANBHBIX YpPaBHEHUH B YacCTHBIX
IIPOU3BOJHBIX BTOPOIO MOpsIKa C ABYMsI HE3aBUCUMBIMHM IEPEMEHHBIMM K KaHOHHYECKOMY

BH]TY.



6) IloctaBute 3amauy Komm i nuddepeHIuanbHOro ypaBHEHUST B YaCTHBIX IPOM3BOIHBIX
BTOPOTO nopsika. [IpuBecTu aroput™ perieHus 3aa4u METOI0M XapaKTepUCTHUK.

7) BeiBecTH OHOMEpPHOE BOJHOBOE ypaBHeHHe. Ha mpumepe nomnepedHbIX WIH MPOAOJIBbHBIX
Kose0aHul CTepKHEW WM JJIEKTPHYECKHMX KojeOaHWii B mpoBoaax (Ha BbIOOp)
c(OpMyIMPOBATH LISl HET'O BO3MOXKHbIE IOCTAHOBKHM HAa4aJIbHO-KPAEBbIX 3a/1a4.

8) BeiBecTu IByMepHOE (TpeXMEpHOE) BOJHOBOE YpPaBHEHHE U CPOPMYIHUPOBATH JUIS HETO
BO3MOJKHBIE€ TIOCTAHOBKM HauyalbHO-KPAEeBBIX 3a/1a4 Ha MpHUMepe KoseOaHui MeMOpaHbl WU
TBEPJIOr0 TeJa.

9) BeiBecTH OJHOMEpPHOE YpAaBHEHHE TEIJIOMPOBOJHOCTH U CHOPMYIMPOBaTH MAJIS HETO
BO3MO’KHBIE IIOCTAHOBKY HAYaJIbHO-KPAEBbIX 3a/1a4.

10) BeiBecTu ypaBHEeHHe pacnpocTpaHeHus Tera (auddys3un) B IPOCTPAHCTBE.

11) CdopmynnpoBaTh BO3MOXKHBIE TOCTAHOBKY HaYaJIbHO-KPAeBBIX 3ajad.

12) IlocraBUTh BO3MOXKHBIE KpAaeBblE 3aJaud Ul YPABHEHWM JJUIMNTHYECKOro tuma. Jlate
(GU3NIECKYI0 HHTEPIPETAIHIO TOCTABICHHOM 3a]a4u.

13) JlaTh NOHATHE KJIACCUYECKUX U 000OLIEHHBIX PELIeHUH 3a/1a4

14) wmaremarudeckoil pusuku. /lath onpeneneHne KOppeKTHO MOCTaBICHHOM 3a1a4u.

15) IlpoBecTH peoyKUMIO Ha4yaJlbHO-KPA€BOM 3aJayd A ypPaBHEHHH MaTeMaTH4eCKOU
bu3uKy.

16) Iloka3aTh CBSI3b Ha4aJIbHO-KPAEBOM 3a7ayM A OJHOPOJHOIO ypaBHEHHs (BOJIHOBOIO
WIM TEIUIONPOBOJAHOCTH) C OJHOPOAHBIMU T'PAHUYHBIMU ycioBUsMH ¢ 3agaueil Lltypma—
JInyBuis.

17) Iloka3aTh CBSI3b HA4YAJIbHO-KPAEBOM 3aJauu JJIsl HEOJHOPOJIHOTO YpaBHEHMs (BOJIHOBOTO
WIA TEMJIONPOBOJHOCTH) C OAHOPOAHBIMU TPAHUYHBIMM YCIOBUSAMH c 3agaudeidl Lltypma—
JInyBuis.

18) Iloka3aTh CBs3b HauyaJIbHO-KPAEBOM 3ajaud JUld OJHOPOJHOIO YpaBHEHHUS C
OJIHOPO/IHBIMHU HAYaJIbHBIMU M HEOJJHOPOJIHBIMHM T'PAaHUYHBIMH yCIOBUSMU ¢ 3anadeit typma—
JInyBumis.

19) 3amucaTh peLIEHHE KpaeBbIX 3a7ad JUId YpPaBHEHHM SJUIMIITUYECKOTO THUIA 4Yepes3
¢ynkuuio ['puHa.

20) BeiBecTu nepByto 1 BTOpyto popmyssl ['puna.

21) Tlomyuuth (pyHnameHTanabHOE pelieHHe ypaBHeHus ['enbmrosbua u Jlamiaca (rutockuii
WM IPOCTPAHCTBEHHBIN CiTyyail).

22) CdopmynupoBaTh OCHOBHBIE CBOWCTBA rapMOHNYECKUX (QyHKIUil. JlokazaTh M00bIe /1Ba.
23) [Jlatp moHsTHe mnpeoOpa3zoBaHus KenbBMHAa W OXapakTepu3oBaTh  IOBEACHUE
rapMOHUYECKUX QYHKIMH Ha OECKOHEYHOCTH.

24) IlocraBuTh TEpBYIO M TpeTblo KpaeBble 3amaud. CQopMyaupoBaTh yCIOBHS
€IMHCTBEHHOCTH UYCTOMYNBOCTH UX PELICHUS.

25) IlpuBectu cxemy MmeTona paszzenieHus nepeMeHHbIX (Dypbe) A KpaeBbIX 3adad JUls
ypaBHeHusJlaraca (JeKkapToBa WM MOJISIPHAs CHCTeMa KOOPAMHAT).

26) IlpuBectu cxemy Meroaa pasfeneHus nepeMeHHbIX (Dypbe) g KpaeBbIX 3aaay
ypaBHeHusJlamnaca (LMIMHApUYECKas WK chepruueckasi cucTeMa KOOpAUHAT).

27) BreiBectn unterpan Ilyaccona wnm Junn.

28) IlpuBectu cxemy MeTona pasaeneHus nepeMeHHbIX (Dypbe) Ui KpaeBbIX 3aaad
ypaBHeHust ['‘enpMromnpia (cuctema KoopauHaT Ha BbIOOp). CdopMynupoBaTh yCIOBHUS
CYILLIECTBOBAHUS OJTHO3HAYHOI'O PELICHHUS.

29) Pemmts 3amauy Jupuxie merogom ¢ynkiui [ puna.

30) CdopmynarpoBaTh OJUH U3 METOI0B NocTpoeHust pyHkuuu ['puna 3agauun Jupuxie.

31) BeiBectu popmyny Ilyaccona 3agaun Jlupuxiie B pOCTPaHCTBE.

32) Omnpenenuts pynkiuro ['puna (Heiimana) 3agaun Heiimana nns ypaBaenus Jlanmnaca u ¢
€€ MOMOIIIbIO0 HANTHU PEIIeHNE COOTBETCTBYIOIIEH 3a1a4H.

33) CdopmyanpoBaTh OJUH U3 METOIOB mocTpoeHus ¢pyHkimu ['puna 3anaun Heilimana s
ypaBHeHus Jlamnaca.



34) PemmTh IByMEpHBIE KpaeBble 3a/1auu I ypaBHeHHUs Jlamiaca MeTogaMyu KOMIUIEKCHOTO
aHaJIA3a.

35) Pemwmts 3agauy Komm 11 01HOMEPHOr0 OAHOPOJHOIO BOJIHOBOIO YPaBHEHHUS METOAOM
Janambepa.

36) Pemmts 3amauy Komm myigs OZHOMEpPHOTO HEOJHOPOAHOTO BOJHOBOIO YpaBHEHUS
metosioM JlanambGepa. ChopmynupoBaTs mpuHIUn J{roamers.

37) PemmTh cMemaHHYIO 3a4ady Uil OZJHOMEPHOIO BOJIHOBOI'O YPaBHEHMS Ha MOIYNPAMOU
MeTtoaoM JlamamOepa (4eTHOTO U HEYETHOTO TIPOJAOKEHHUS Ha BBIOOD).

38) PemmTh cMmelmIaHHYI 3a7ady s OJHOMEPHOTO BOJIHOBOI'O YPAaBHEHUS Ha KOHEYHOM
orpe3kemerogoM Janambepa.

39) PemmTh cMemIaHHYO 3a7a4y AJI1 OAHOMEPHOI'O OJAHOPOJHOIO BOJHOBOTO YPaBHEHHUsS HA
KOHEUHOM oTpe3ke MetooM Dypre. [late onpenenenue GpyHaaMeHTaIbLHOTO PEIICHUS 3a1a4H.
40) PemmuTh CMEIIaHHYIO 33Ja4y JJIs OJHOMEPHOTO HEOJHOPOJHOIO BOJHOBOI'O YPaBHEHHS
Ha KOHEYHOM oTpe3ke MeTo1oM Dypbe.

41) CdopmynupoBats o0uyt0o cxemy wMeroga @Dypbe [ OJHOMEPHOTO BOJHOBOTO
YpaBHEHHS.

42) Tlomyuuts pemienue ypaBHeHus J{anamOepa B Buae cepuyecKoil BOTHBI.

43) TloctaButh 3amady Komm st ypaBHeHus Jlamambepa B TpocTpaHcTBe. BbiBecTH
dbopmynyKupxroda.

44) TlocraButh 3amady Komm mis ypaBaenus Jlanambepa Ha miockoctd. BeiBectu opmymy
[Iyaccona.

45) CdopmynupoBars 0000mmeHHy0 3agady Komm [y  BOJHOBOTO ypaBHEHHUS B
npoctpanctBe. Haiitu ee ¢pyHnaMmeHTanbHOE peleHue.

46) Meronom @ypbe pemuTh 3a7a9y 0 KOJIeOaHUIX MEMOpaH MM TBEPIBIX Tel (Ha BBIOOD).
47) Pemmuts 3agauy Komm a8 OIHOMEPHOTO ypaBHEHHS TEIUIONPOBOJAHOCTH METOJI0M
dypse.

48) Haiitu ¢pynkuuro ['punHa 3anaun Komm 171 01HOMEPHOTO ypaBHEHUS TEIJIONPOBOIHOCTH
1 J0Ka3aTh €€ CBOMCTBA.

49) Pewmmts 3amady Komwm g OJHOMEpPHOro ypaBHEHHMS TEIUIONPOBOAHOCTH METOJIOM
¢bynkuuit['puna.

50) PemmTh cMelIaHHYO 3a1a4y Ul OJHOMEPHOTO YPaBHEHUS TEIUIONPOBOAHOCTH METOJOM
¢dbyukuuii ['puna unm metonom Oypre (Ha BBIOOD).

51) Jloka3aTb NPUHLMII MaKCUMyMa U TE€OPEMY O E€IUHCTBEHHOCTH PEIIECHUS CMEIIaHHOW
3aJ1a4M U1 OTHOMEPHOTO YPaBHEHUS TEIIONPOBOJHOCTH HA KOHEYHOM OTpE3KeE.

52) Omnpenenuts ¢(yHKMI0 I'pyHa cMelmaHHOW 3agaud Ui OJAHOMEPHOIO YpaBHEHHS
TEIUIONPOBOJHOCTY Ha KOHEYHOM oOTpe3ke. PemuTs 3amauy merogoM ¢yHkiuil ['puHa niam
MmetoaoM Dypee (Ha BBIOOD).

53) Haittu ¢yskmuio ['puna 3amaun Komm ams  ypaBHEHHMs] TEIUIONPOBOJHOCTH B
IIPOCTPAHCTBE.

54) IlpuBecTu 00IIyI0 CXEMY pEIlIeHUs] YpaBHEHUS TEIIONPOBOIHOCTH B IPOCTPAHCTBE.

55) CdopmynupoBars 3amauy Llrypma—JluyBumns s nuHedHBIX auddepeHImanibHbIX
ypaBHeHuii. CamoconpspkeHHas ¢popMa ypaBHEHUs 3a1a4yu. VccienoBaTh BIUSHUE TPAHUIHBIX
YCIIOBUI Ha CBOMCTBA COOCTBEHHBIX 3HAYCHUN M COOCTBEHHBIX (DYHKIIUH.

56) CdopmynmupoBaTh OCHOBHBIE CBOMCTBA pemieHuit 3amaun [lItypma—Jlnysumis. Jokazars
mo0ble/IBa CBOMCTRA.

57) C nomourpio 0000IIEHHOTO CTETEHHOTO psja MOJyYUTh YaCTHBIE PELICHUS YpaBHEHUS
beccens. [lat onpenenenue ¢pynkuun beccens nepBoro poaa.

58) Bpruucnoute BpoHckuan Qynkumidi beccenst Jj (X) u Iy (X) . Haiiti oOmiee pemieHue

ypaBHeHUs1 beccelst ¢ HelelnbIM HHASKCOM.

59) Jlate onpenencuue ¢yukiun Heitmana. Beravcauts Bponckuan Gyukuuid Jr) (X) u N
(X) nuaiiTu ob1Iee perieHre ypaBHeHHs beccens ¢ MpONU3BOIBHBIM UHIIEKCOM.

60) JlokasaTh peKyppeHTHbIE cOOTHOIEHUs aus QyHkumid Beccens [x77 I (X)]0 O Ox—-



Jooax),

[X“ I ()]0 O x-J1(X) 1 chopMyIHMpPOBaTh CIIEACTBUS U3 HUX.

61) Boipasute Qynkuuu beccenss u HelimaHa momynesnbIX HHICKCOB Yepe3 dICMEHTapHbIC
GbyHKIHH.

62) 3amucath ypaBHeHHEe beccens ¢ mapaMeTpoM W HAWTH ero dacTHble pemieHus. Jlate
onpeaeneHre GyHKINN XaHKEIs.

63) Bpruucoute BpoHckuan moauduimpoBanHbix (yHkuui beccens I (X) m K (X) u

Hailtu oOuieepenienne MoaAU(GpUIMPOBAHHOTO yYpaBHeHUs becces.

64) Mcxons u3 M3BECTHBIX PEKYPPEHTHBIX COOTHOIICHWH i ¢yHkuuit beccens, nokasaTsh
aHAJIOTMYHBIE COOTHOLICHUS U1 MOAM(DULIIMPOBAHHBIX (YHKIIUH.

65) MccrenoBarh aCHMOTOTHYECKOE MOBEICHUE MIMHIPUYECKIX (DYHKIMIA (JTF0OBIX IBYX) B
okpecTHOCcTH TodeK X [10u X [ [].

66) C moMombBI OOBIKHOBEHHOTO muddepeHnnansHoro ypaBHeHus Jlammaca okasarhb
TeopeMy OOMHTErpajJIbHOM MPEACTaBICHUN YaCTHOTO pellieHus ypaBHeHUs beccerst.

67) Mcxons u3 nHTErpanbHOIO Ipe/ICTaBICHUs pellleHns ypaBHeHUsl beccens, 1oka3aTh OqHY
uzdopmyn (uaterpanon) I[lyaccona ans ¢dynkuuit beccens.

68) MHcxons u3 npousBofsiield (QyHKUMU MOIY4YuTh IpejacraBieHue (pyHkuuii beccens B
BUJIE psisia U uHTerpaia beccens.

69) CdopmynupoBaTh OCHOBHBIC CBOWCTBA HyJel OecceneBbix (pyHKimid. J[okaszars Jto0bie
JIBACBOVICTBA.

70) MHcxons w3 wuHTerpaigoB Jlommens, BBIUHUCIUTH HOPMY M MOJIYYUTb YCJIOBHE
opToroHajibHocTH pyHKIMI beccens.

71) JlaTph ompeneneHHE W BHIYUCIUTH KOA(DUIMEHTHI paznoxenus psanoB Oypre—beccens u
Hunu. Chopmynupoats TeopemMy ['obcona.

72) Haittu pemenue 3anaun [Itypma—JInysuis juist ypaBHeHus beccens.

73) C momompio npoussoasmei dymkmuu [(x,t) 0 (10 t2 0 2tx)"Y 2 nonyuurs dpopmyny
Ponpurannsa nosmmuaoMoB Jlexxanapa.

74) C nomouibio Mpou3BoAsAuIed (YHKIMH NOIy4uTh (Gopmyiy Poapura amns noimHoMoB
Opmura.

75) C nomouibio Mpou3BoAsAuied (YHKIMH NOMy4uTh (Gopmyiy Poapura ans nmoimHoMoB
Opmura.

76) C momomplo mpousBoidmed (GyHKIMM noay4uuTh Gopmyny Poxapura anst monumHoMoB
Jlareppa.

a) OCHOBHas JUTepaTypa:

1. Apcenun B.AI. Metoapl maremMaTuyeckod (U3MKH M ClelHagbHble (QyHKIUH. — M.:
Hayka, 1984. — 383 c.

2. Apamanosuu U.I', Jlesun B.1. YpaBHeHus Matematudeckoit puszuku. — M.: Hayka,1969.
- 287 c.

3. Csewnuxos A.I"., boconoboe A.H., Kpasyos B.B. Jlexiuu o MaTeMaTn4eckoi Gpusmnke. —
M.: Uzn- Bo MI'Y, 2004. — 416 c.

4. Mapmuncon JI.K., Manoe FO.U. ]JluddepeHunanbHble ypaBHEHUS MaTeMaTH4YeCKON
¢uzuku. — M.: U3n-s8o MI'TY, 1996. — 367 c.

5. baepoe B.I'., benog B.B., 3aoopoocuwiii B.H., Tpugonoe A.FO. MeTopl MaTeMaTHUECKOM
¢u3uku. OCHOBBI KOMITJICKCHOTO aHajH3a. DJIEMEHTHI BapHAIlMOHHOTO WCYHCICHUS U TEOPUHU
0000mmeHHbIx Gynkuuil. — Tomck: M3a-Bo HTJL, 2002. — 672 c.

6. baepos B.I'., benoe B.B., 3adopooicnviii B.H., Tpugornos A.FO. MeTo sl MaTeMaTHIeCKON
¢u3uku. Cneunansuelie pynkuuu. — Tomcek: U3n-so HTJI, 2002. — 352 c.

7. baepos B.I'., benos B.B., 3adopooicnviti B.H., Tpughonos A.FO. Metoasl MaTeMaTHIECKOM
¢u3uku. YpaBaenus maremarudeckoit ¢pusuku. — Tomck: M3n-so HTJIL, 2002. — 646 c.

8. Bnaoumupos B.C., Kapunos B.C. YpaBHeHHS MaTeMaTWyeckKod ¢u3nku. — M.:
®u3mataur, 2008. — 400 c.



9. Buyaose A.B. YpaBuenus maremarunueckoit puszuku. — M.: Hayka, 1982. - 336 c.

10. Tuxonos A.H., Camapckuii A.A. YpaBHeHUs MaTeMaTH4ecKol ¢pusuku. — M.: 13a-
Bo MI'Y, 2004. — 798 c.

11. Lllanosanose A.B. Beenenue B HenuHelHyro ¢usuky. — Tomck: M3a-so TIIY,
2002. — 129 c.

12. Kyopswoe H.A. Mertonpl HEIMHEWHOW  MaTeMaTHUECKOW  (DU3HKH.

Honronpyansiii: Uatemekt, 2010. — 364 c.

0) 10MOJIHUTEJIbHAS JIUTEPATypa:

1. 1. buyaosze A.B., Kanunuenko /[.@. COOpHUK 3a/a4 1O YpaBHEHUSM MaTEMAaTHUYECKOU

¢busuku. - M.: Hayka, 1985. — 310 c.

2. byoax B.M., Camapckuii A.A., Tuxonose A.H. COOpHUK 3ajad MO MaTeMaTHYECKOU

¢busuku. - M.: ®uzmaraut, 2004. - 688 c.

3. Braoumupos B.C. COOpHUK 3amad 1O YpPaBHCHHSIM MaTeMaTUYeCKOW (u3nkdh. - M.:

duzmaraur, 2003. — 288 c.

4. Ouan 1O.C. COo0opHUK 33724 IO METOBI MaTeMaTHueckol (pu3uku. - M.: Beicmast mkouna,

1973.- 192 c.

5. Honanun A./]. CipaBOYHUK TI0 JTMHEHHBIM YPaBHEHUSM MaTeMaTHIeCKOW (pu3nku. — M.:

duzmar- out, 2001. — 576 c.

6. lonanun A./[., 3atiyes B.®. CripaBOUHUK 110 HEIMHEHHBIM YPaBHEHUSAM MaTEMaTHYECKON
¢busuku: Tounsle pemenus. — M.: @usmariur, 2002. — 432 c.
Honanun A.J{., 3aiyes B.D., Kypoe A.M. Metoapl pelieHUs HEIUHEMHBIX YypaBHEHUN
MareMaTtuyeckon pu3uku u Mexanuku. — M: dusmatiut, 2005. — 254 c.

7.2. UnTEpHET-pecypchl

HaszBanue pecypca

Ccpuika/mocTyn

OnekTpoHHass OmOnMoTexka ounaiiH «EawmHOE OKHO
O0pazoBaTeNbHBIM pecypcamy

http://window.edu.ru

«O0pasoBarenpHblil pecypc Poccumn»

http://school-collection.edu.ru

denepanbHbIit o0pazoBaTeabHbIN opTat:
YUPEKIEHUs, TPOrpaMMBbl, cTaHaapTel, BY3bl, TeCcThl
EI'D, THA

http://www.edu.ru—

@®enepalibHbIl IIEHTp HH(OPMAIIMOHHO-
o0pazoBaresbHbIX pecypcoB (PLIMOP)

http://fcior.edu.ru-

OBbC "KOHCVYJIbTAHT CTYJJEHTA".
DnexkTpoHHasi OMbIMOTEKa TEXHUUYECKOT0 By3a

http://polpred.com/news

W3narenbctBo  «Jlauby. DnekTpoHHO-OMOIMOTEUHAS
cucreMa

http://www.studentlibrary.ru-

M3narensctBo  «Jlauby. DneKTpoHHO-OMOIMOTEUHAS
cucTema

http://e.lanbook.com-

ExxenenenbHuk Hayku U oOpasoBanusi FOra Poccum
«AxkaneMus

http://old.rsue.ru/Academy/Archives/|
ndex.htm

Hayunas snekrponHas Oubanoreka«e-Libraryy

http://elibrary.ru/defaultx.asp-

DnexkTponHo-0nbMoTeuHast cucrema IPR books

http://www.iprbookshop.ru-

DNEeKTPOHHO-CIIPAaBOYHAsI CHCTeMa JOKYMEHTOB B
cthepe oopazoBanus «MHGopMuO»

http://www.informio.ru

WNudopmannonno-npaBoBas cucrema «KOHCYJIbTaHT-
IIJTFOCY»

CereBast Bepcusi, JOCTyIIHA CO BCEX
KOMITHIOTEPOB B KOPIIOPATUBHOMN CETH
Nurl’'y



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

NudopmannonHo-npaBoBas cuctema «["apanT» CereBast Bepcusi, JOCTyIIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOMN CETH
Nurl’'y

7.3. IIporpammHoe obecnevyeHune
Jljis ipoBeIeHNS JIEKIIMOHHBIX U JIA00PATOPHBIX 3aHATHH PEKOMEHIYETCSI MCIOJb30BaTh
nporpammHoe obecnieueHue: oneparnonHas cuctema OC Windows 7 u Bbimie, maker Microsoft
Office 2010 u BbIIIe, 0OCTYKUBAIOIIKE MPOTPAMMEI U CPEMIBI Pa3pabOTKH MPOrpaMM 110 BEIOOPY
MperoiaBaTeei.

7.4. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHue

MarepuanbHO-TEXHUYECKOE oOOecreueHne ydeOHOro Tpolecca MO  JUCIUIUIMHE
OTpezieIiecH0 HOPMATUBHBIMU TPeOOBAHUSIMH, PETJIAMEHTUPYEMBIMH IpHUKa3oM MUHHCTEpCTBa
oOpazoBanust u Hayku PO Ne 986 ot 4 oktabps 2010 r. «O6 yrBepkaeHun QeaepanbHbIX
TpeOoBaHUil K 0Opa3oBaTeNbHBIM YYPEXKACHUSAM B 4YacTM MHUHHUMAJIbHOW OCHAIIEHHOCTU
y4eOHOT0 TpoIiecca u 000pyI0OBaHUS yUCOHBIX TTOMEIICHUI», DeepabHBIM TOCY 1apCTBCHHBIM
00pa3oBaTeNbHBIM CTAaHIAPTOM BBICIIETO 00pa30BaHUS 10 HAMIPABICHUIO MTOATOTOBKH.

JUis mpoBeAcHHsSI BCEX BHJOB YYEOHBIX 3aHATHH 10 JUCHHMILIMHE W OOCCICUeHUs
MHTEPAKTUBHBIX METOJIOB OOYy4eHHMs, HEOOXOAMMBI CTOJIbI, CTYJbs (Ha TPYMILYy MO KOJIUYECTBY
MOCAJI0YHBIX MECT C BO3MOXHOCTHIO PACCTAaHOBKH ISl KPYIJIBIX CTOJIOB, IUCKYCCHH, Ipouee);
JI0OCKa UHTEPaKTUBHAs C paboynM MecTOM (MYyJIbTUMEAUIHBINA MPOEKTOP C SKPAHOM U pabouuM
MECTOM); JKeJIaTeJIeH JOCTYI B HH()OPMAIIMOHHO-KOMMYHHUKAITMOHHYIO CeTh « THTEpHET.

B cootBercTBUe ¢ TpeboBanusmMu OI'OC BO mpu peanuzanuyu HACTOSIICH TUCIUATIIAHBI
OIIOIT BO HeoOXoauMoO TakKe YYHTHIBATH 0Opa3oBaTENbHBIE MOTPEOHOCTH OOYYarOIUXCs C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbs, OOecleuuBaTh YCIOBUS g UX 3(hGEeKTUBHON
peanu3anuM, a TakKe BO3MOXXHOCTU O€CHpEensTCTBEHHOr0 JOCTyna OOyYarolmuxcsi ¢
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbsI K 00beKTaM HMH(GPaACTPYKTYphl 00pa3oBaTebHOTO
YUPEKICHUS.



