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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Henn: popmupoBanue y Oyaynmx 0akaaaBpoB COBPEMEHHBIX TEOPETUUECKUX 3HAHUH B 001acTH
ypaBHEHUN MateMaTtuueckon pusuku. O630p HEKOTOPHIX HarbOJIee pacIIpOCTPAHCHHBIX
METOJIOB MCCIICIOBAHUS U PEUICHUS OCHOBHBIX KIIACCUYECKUX 3a/1a4 JIJIsl YpPaBHEHUH ¢ YaCTHBIMU
IPOM3BOTHBIMH.

3ama4yu: U3y4UTh C OTIEIBbHBIMU JOKA3aTE€IbCTBAMU OCHOBHBIE IOJIOKEHUS TEOPUH YPAaBHEHUMN
C YaCTHBIMU MPOU3BOJAHBIMH. J[aTh 0030p OCHOBHBIX 3ajay JUIsl ypaBHEHMH MaTeMaTHYeCKOH
¢u3uku; chopMupoBaTh YMEHHE CO3/1aBaTh MaTEMAaTHUYECKYI0 MOJENb (PU3NYECKOIO SBICHHUS;
HAY4YHUTh CTYJCHTOB MPUMEHATh HAOOp CTaHJAPTHBIX METOJIOB PEILICHU 3a/1a4 JUIs YpaBHEHHI ¢
YaCTHBIMU IPOU3BOJHBIMHU.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuurmaa b1.0.23 YpaBHeHus MareMaTuyeckoi (PU3MKHU OTHOCUTCS K
o0s3aTenbHOM yacTu biioka 1 o6pazoBaTenbHON IPOTrpaMMBI.

Jlnis n3yueHust JaHHOHN y4eOHOM TUCIUIIMHBI HEOOXOJMMBbI 3HAHUS, YMEHMSI U HaBBIKH,
(dopmMHpyeMBble TPEAMIECTBYIONMMA AUCHUIUIMHAMH: MaTeMaTHUYECKU aHaju3, aiaredpa,
nuddepeHnraibHbIe YpaBHEHUS.

[lepedens nocneayommx y4eOHbIX AUCHUILINH, A1 KOTOPhIX HEOOXOUMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUpYEMBbIE JAHHOW y4eOHOM TUCIUIUIMHON: MaTeMaTH4YeCKOe MOJIETMPOBAHUE,
buzuka.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Tponiecc ocBOeHMS AMCUUIUIMHBI HApaBiIeH Ha (JOpMUPOBAHKE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 01.03.02 Ipuxiagnas
MaTeMaTHKa U HH(POpMATHKa:

OIIK-1 Cnocoben npuMeHsTh (hyHJaMEHTAIbHbIE 3HAHU, TOJy4YeHHbIE B 001aCTH
MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HaYK, M UCIOJIb30BaTh UX B IPOPECCHOHATBHON
NeSITeTbHOCTH.

B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYAIONIUICS TOKEH

3HATh: KJIACCU(PHUKALMIO YPABHEHUH ¢ YACTHBIMM ITPOU3BOAHBIMHU, TIOCTAHOBKY KJIACCHUYECKUX
3a/1a4 JUIsl ypaBHEHUM ¢ YaCTHBIMH IPOU3BOJAHBIMU;

YMETb: IPUBOJNUTH YPABHEHUS C YaCTHBIMU ITPOU3BOJIHBIMYA K KAHOHUYECKOMY BUAY; PEIIATh
KJIACCUYECKHE 3a7aull JUIsl ypaBHEHHI MaTeMaTH4eCKoi pu3nku;

BJIJICTh: HaBbBIKAMH MOJICJIMPOBAHUS NMPAKTHUECKUX 3a7au AU hepeHnalIbHBIMUA yPaBHEHUAMU;
SI3BIKOM TIPEIMETHOM 00J1acTH



4. COIJEPKAHUE U CTPYKTYPA JUCIHHUIIJINHBbI
O0BeM IUCIUIIIMHEL COCTABIAET 4 3a4eTHRIX €., 144 Jac.

dopmMa NpOMEKYTOUHON aTTECTALUU: DK3aMEH.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucummineel / Tema Cewm. Bunbl yaeOHO# paGoThI DopMbl
KonraktHas paboTa CaMoCT. | TEKyILIEero
MIPENoAaBaTENs C pabota | KOHTpOJI;
o0yJaromumMucs Dopmbl
Jlexmmu | JIa6. [Ipaxkr. MPOMEKYT.
3aHATHS | 3aHATHUS aTTecTalyn
Tema 1 Beenenne 7 8 16 5 KonTponbsHas
pabota
Tema 2 YpaBHEeHHS TUIIEPOOTUIECKOTO THIIA | 7 8 20 KonTponbsHas
pabora
Tema 3 YpaBHEHUS 2IIIMOTHYECKOTO THIIA 7 6 8 4 KonrponpHas
pabora
Tema 4 YpaBHeHust napaboauyecKoro TuIa 7 8 16 Kontponbnas
pabora
HUroro (7 cemectp): 30 60 9 9K3.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITEILHOM PA00THI 00YYAIOIIUXCS MO TUCHHIIHHE

Paspen nuciuruingel / Tema CamocrosiTenpHas padoTa 00yJaroMuXCs Ouenounoe | YuebHo-
Bun camocr. Cpoku 3aTpartsl CPEICTBO METOAUYECKOE
paboTsI BBITIOJTHEHHS | BPEMEHU obecrieueHne
camocT. paboThI
Tema 1 KOHCIICKT 1-3 Hepens 5 OIIpOoC OcHoBHas U
JIOII. JINTEparypa
Tema 3 KOHCIICKT 11-13 4 OIIpOC OcHoOBHas U
HeIeTs JIOTL. INTEepaTypa
OO61mas TpyJ0eMKOCTh CAaMOCTOSTENILHOM paboTHI (Jac.) 9
W3 HUX ¢ UCIIONIB30BAHNEM 3JICKTPOHHOTO O0yUCHHS U
JIMCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTHH (4Yac.)

4.3. Conep:xanue yueOHOro MaTepHuaJia

. Beenenue.

1.1. TTonsitue 00 ypaBHEHUSX C YaCTHBIMU TPOU3BOAHBIMU. Buipl
ypaBHeHui. JluddepeHuanbapie ¢ YaCTHRIMU MPOU3BOIHBIMU TIEPBOTO U BTOPOTO MOPSIKOB.

1.2. BeiBoa ypaBHEHHM KoJIeOaHUN CTPYHBI, TETIONPOBOIHOCTH, Jlamaca, mocTaHOBKA
KpaeBBIX 33j7a4, UX (pu3ndeckast HHTePIpeTaIusl.

1.3. Knaccudukanus mudepeHnrnaibHbpIX YPaBHEHHN ¢ YaCTHBIMHU TIPOU3BOTHBIMU.
lNunepOonuyeckue, mapabOIUIECKUE U AU THIECKHE ypaBHeHHs. O TTOCTaHOBKE 3a1a4 JIsI
muddepeHIMaTbHBIX YpaBHEHUHN C YaCTHBIMU IPOU3BOAHBIMU. KOppeKkTHas mocTaHOBKA 3a7ay.
[Ipumepbl KOppEKTHO MOCTaBIEHHBIX 3a7a4. [Ipumep Aamapa HEKOPPEKTHO MOCTaBICHHON
3agaun Komm u1s SJUIMNTHYECKUX YPaBHEHUH.




1.4. IIpuBeneHne K KAHOHUYECKOMY BUAY AU PepeHInanbHbIX YpaBHEHUH ¢ YaCTHBIMU
npou3BogHbIMU. [ToHsITHE O XapakTepucTuKax nuddepeHInalIbHbIX YPaBHEHUH C YaCTHBIMU
pOU3BOIHBIMU. CBsI3b XapaKTEPUCTUYECKUX HAIIPABICHUN C XapaKTEPUCTUKAMHU.

1.5. Cucrembl ypaBHEHUH ¢ YaCTHBIMU MPoU3BOHBIMU. 3anadya Komu. Teopema Komm —
KoBanesckoii.

II. YpaBHeHus runepO0JIu4ecKoro Tuma.

2.1. BorHoBoe ypaBHenue. 3anada Kommm s ypaBHeHus kojebanuii. Dopmyna
JHanambepa.

2.2. Meton Hroamens nis pemienus 3agaun Ko B ciiydyae HEOTHOPOAHOTO BOJTHOBOTO
YpaBHEHHUS.

2.3. 3amauu I'ypca u [lapOy.

2.4. Perienue OqHOPOAHOM CMEIIaHHON 3a1a4yM [l ypaBHEHUN THIIEpOOIMYECKOro TUIIA.
CoOcTBeHHBIC 3HaUCHUS U cOOCTBeHHBbIE yHKIMU 3aaaun Lltypma — JlnmyBumis. OOmias cxema
Meroaa Dypee.

2.5. Ilpumenenne meroga @ypbe 111 HEOTHOPOAHBIX CMEIIAHHBIX 3aJ1a4 JUIsl YpaBHEHUM
rUIepOoINYEecKOro TUIIA.

III. YpaBHEHUs 2JUIMIITUYECKOTO TUIIA.

3.1. YpaBuenus Jlamnaca u [Tyaccona. [locTaHOBKa OCHOBHBIX KpaeBbIX 3aj1ay.
dyHIaMeHTAIBHOE PELlIeHUe YpaBHeHUs Jlamaca.

3.2. ®opmynel ['puna. ['apmonuveckue GyHKIMU U X cBoMcTBa. [IpuHIIMIT MakcuMyMma.
Teopems! JInyswins u I'opraka. @ynkuus ['puna 3agaun Jupuxiie 1uis ypasHeHus Jlammaca.
[Toctpoenus pynkiuu ['puHa 11 mpocTelmmx odaacTel.

3.3. Pewenue 3anaun Jupuxie nins ypaBHeHus Jlamaca B mape U IOJylpoCTPaHCTBE.
Meton @ypbe AJis pelieHus BHYTPEHHEN U BHEITHEN 3aaa4 Jupuxie qis ypaBHenus Jlamnaca B
Kpyre, KOJIbLE, IPSIMOYTOJIbHUKE.

IV. YpaBHeHus napaboanuecKoro TUma.

4.1. YpaBuenue terionpoBogHoctu. [loctaHoBka KpaeBbix 3aaa4. DyHIaMeHTaIbHOE
peleHue.

4.2. IlpuHIIMTT MakKCUMyMa B OTPaHUYCHHONW 00J1acTH U penieHue 3aaaun Ko, Teopemsl
€AMHCTBEHHOCTH U YCTONYMBOCTH.

4.3. Pemenne oTHOPOTHOM CMEIIAaHHOW 3a7a4u JJIsl YPAaBHEHHM TUIIEPOOIUIECKOTO THUTIA.
O6mas cxema merona Oypeoe.

4.4. Ilpumenenne meroga @ypbe i1 HEOTHOPOAHBIX CMEIIAHHBIX 3a]1a4 JUIsl YpaBHEHUM
napaboIUYecKoro THIIA.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3ansTus Bcero vacos O1ieHOYHBIE CpPEeICTBA dopmupyembie
KOMIIETCHIINN
Tema 1,1. 4 KonTponsHas pabora OI1K-1
Tewma 1.3. 6 KonTponsrHas pabora OI1K-1
Tewma 1.4. 6 KonTponsrHas pabora OI1K-1
Tema 2.1. 4 KonTponsHas pabora OI1K-1
Tema 2.2. 4 KonTponsHas pabora OI1K-1
Tema 2.3. 4 KonTponsHas pabora OI1K-1
Tema 2.4. 4 KonTponsHas pabora OI1K-1
Tema 2.5. 4 KonTponsrHas pabora OI1K-1
Tewma 3.1 4 KonTponsHas pabora OI1K-1
Tema 3.3 4 KonTponsHas pabora OI1K-1




Tema 4.1. 4 KonTponsrHas pabora OI1K-1

(=)}

Tema 4.3. KonTponsrHas pabora OI1K-1

Tema 4.4. 6 KonTponsHas pabora OIIK-1

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHe CTYyIeHTaMu
B PAMKAaX CAMOCTOAATEJIbHON padoThl

Tema 3amanue dopMmupyemsbie
KOMIIETCHIIUU
BrIiBoz ypaBHEHHH KOIeOaHMii CTPYHBI, Pazo0path MaTepual, HanyucaTh KOHCIIEKT OIIK-1

TCIJIOMPOBOJAHOCTH, J'Iarmaca, IIOCTaHOBKa
KpaeBbIX 3a4a4, UX (bPISI/I‘IeCKaH

UHTepIpeTanus

Teopema Komn — KoBanesckoit Pazo0path TeopeMy ¢ 10Ka3aTeLCTBOM, OIIK-1
HaNKUCaTh KOHCIEKT

Teopems! JlnyBunns u I'opHaka. OyHKIUSL Pazo0path TeopeMbl, IOCTPOUTD (HYHKIHIO OIIK-1

I'puna 3agaun Jlupuxiie s ypaBHEHUS I'puna 11 Kpyra u NOJIyIIOCKOCTH

Jlarutaca. TToctpoenus ¢yakimu ['puna mu1st
MPOCTEHINX 00IacTel.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSTEIbHON PadoThl CTYICHTOB

CamocrosiTenpHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUCHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHJIOB 00pa30BaTEeIbHON JEATEILHOCTH, 0OCCIICUHBAIONICH PeaTU3aIHI0
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIEro obpazoBanus. CormacHo
TpeOOBaHUSIM HOPMATHBHBIX TOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbLHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBaEcT
3aKpETUICHHE TTOTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH MTyTeM NMPHOOPETEHUSI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHWSI, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHUs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJICIOBATEILCKOM IeATEeIbHOCTH, TIOATOTOBKU K CEMHHApaM, TabOpaToOpHBIM padoTaM, caade
3a4eTOB U dK3aMeHOB. CaMocTosITeIbHAS paboTa CTYIEHTOB MIPEICTABIISIET COOOM COBOKYITHOCTh
ayJIUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIIEcCca B By3€ PEIIacT CIASAYIOIINE 3aa9H:

— 3aKpeIUICHUE U PacUINpeHne 3HaHUH, YMEHHH, MOJYIeHHBIX CTyJ€HTaMHU BO BPEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, IPEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU H
bu3HYECKOIl 1eATeNTHHOCTH;

— puoOpeTeHne AOTOTHUTEIBHBIX 3HAHUM U HaBBIKOB 1O JUCIUIIIMHAM y4eOHOTO TIJIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHUI U HABBIKOB, CBSI3aHHBIX C HAYYHO-HUCCIIEI0OBATEIbCKON
JeTEIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
MIPOTPaMMBI,

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINY;

— (hopMHUPOBAHHE CAMOCTOSATEILHOCTH MBIIIJICHUS, CIOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEaTN3alliu;

— BbIPaOOTKA HaBBIKOB d(P(HEKTUBHOIN CaMOCTOATEIbHON TPO(PEeCCHOHATEHON TEOPETUYECKOM,
NPaKTUYECKON U yueOHO-HUCCIIEI0BATENBCKOM e TETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOU TUCIUTIIIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS (OPMUPYET Y
ce0s1 yCTAaHOBKY Ha MOJyYCeHHUE Ha JICKIUSIX HOBBIX 3HAHUH, JOTOTHSIOMNX YK€ UMEIOIIHUECS 110




JAHHOM TucUMIUIMHE. Bpems Ha MOATOTOBKY CTYIEHTOB K JIBYXYaCOBOM JIEKIIUH 110 HOpMaTHBaM
coctapiseT He meHee (0,2 Jaca.

IToaroroBka K MpakTHYeCKOMY 3aHATHIO. [[0Ar0TOBKA K MPAaKTUYECKOMY 3aHITHIO
BKJIIOYAET CJICAYIOIINE 3JIEMEHThI CAMOCTOSATEIIBHOM JESITEIbHOCTH: YETKOE MPE/ICTABICHHUE
IIeJIU M 3314 €r0 NMPOBEJICHUS; BbI/ICTICHUE HABBIKOB YMCTBEHHOW, aHAJTUTUYECKOM, HAyYHON
NeSITEbHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM IpeJCTOsIIEeH paboThl. BeipaOoTka HaBBIKOB
OCYILIECTBIISICTCS C IOMOILBIO TTOJYYEeHUsI HOBOH MH(opMaIiu 00 N3ydaeMbIX MpoIeccax u ¢
MIOMOIIBIO 3HAHUS O TOM, B KaKOH CTENICHH B JAHHOE BPEMs CTYAEHT BIaJeeT METOAAMHU
UCCIIEIOBATEIbCKON AEATEIbHOCTH, KOTOPBIMU OH CTaHET IOJIb30BaThCs HA MPAKTUYECKOM
3aHATHH. [IoAroTOBKA K MPakTHYECKOMY 3aHATHIO HEpEKO TpeOyeT nojadopa Marepuana,
JTAHHBIX U CIICIMATIbHBIX HCTOYHHUKOB, C KOTOPBIMH MPEICTOUT yueOHas pabora. CTyAeHTHI
JIOJDKHBI IOMa MOATOTOBUTH K 3aHATUIO 3—4 npumepa (pOpMyJIHPOBKH TEMBI HCCIIEIOBAHNUS,
IPECTaBICHHOTO B MOHOTpa(usiX, HAYUYHBIX CTAaThsIX, OTYETaX. 3aTEM OHH CAaMOCTOSATEIBHO
OCYILECTBIISAIOT IIOUCK COOTBETCTBYIOLINX UCTOYHUKOB, ONPEACISAIOT aKTYaJIbHOCTh
KOHKPETHOT'O UCCIIEIOBAaHMSI ITPOLIECCOB U SIBJICHUM, BBIZICTISIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeIbCTBAa aBTOPAMHU HaY4HBIX Pa0OT LIEGHHOCTH TOT0, YeM OHM 3aHUMaroTcs. B xone
CaMoTo0 MPaKTHYECKOTO 3aHATHUS CTYIEHTHI CHayasla MPE/ICTaBIAIOT HaliIeCHHbIE UMU BapUaHThHI
(OpMyYIHPOBKH aKTyaJIbHOCTH MCCIIE0OBAaHUS, 00CYKAAIOT UX U OOOCHOBBIBAIOT CBOE MHEHHE O
HaWIy4llleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAKTUYECKOMY 3aHSATHIO IO HOPMAaTHBaM
coctapiseT He meHee (0,2 gaca.

IToaroroBka Kk ceMHHAPCKOMY 3aHATHIO. CaMOCTOSITEIbHAS OJTOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOH U MHOM JINTEpaTypbl; Ha IOUCK
JIOTIOJTHUTEIBHON HH(OpMAaINH, O3BOJISIONIEH TTy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE TTPU pabOTe C pa3HbBIMU UCTOYHUKAMU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcst Ui MOITHOTO OTBETAa Ha BOIPOCHI TNIaHA CEMUHAPCKOTO 3aHATHS; Ha BEIPAOOTKY
YMEHUS MPaBUIIBHO BBIINKMCHIBATh BBICKa3bIBAHUS ABTOPOB U3 UMEIOLINXCSI HCTOUHUKOB
uHpopmanuu, opopMIIATh UX M0 OubimorpaduyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIIATh AHAIU3 BHIOPAHHBIX HCTOYHUKOB MH(OPMALIMH; Ha IOJTOTOBKY COOCTBEHHOIO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha ((OpMUPOBAHHE HABBIKA OTEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh MPU 00CYKICHUM TEX WJIN UHBIX
Hay4HbIX Ipo0eM. Bpems Ha MOATrOTOBKY K CEMUHAPY 10 HOPMAaTHUBaM COCTABIISICT HE MEHEE
0,2 gaca.

IMoaroroBka K KOJJI0KBUYMY. KOIITOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
o0cyxieHue pa3zena JUCIMIIMHBI HA OCHOBE CaMOCTOSATEIBHOTO N3Y4EHUS 3TOr0 pas3zena
cryaentamu. [loaroToBka Kk JaHHOMY BUY YY€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIEIYIOIIEM
nopsiake. [IpenonaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEYET MOIY4YUTh IPU
U3y4EHHUH ONPEIETICHHOTO MEePEYHs HayYHBIX UCTOYHUKOB. CTyJ€HTaM BO BHEAYJIUTOPHOE
BpeMsl HEOOXOAMMO MIPOYUTATh CHELUATIBHYIO JINTEPATYpPY, BHIIUCATh U3 HEE OTBETHI HA
BOIIPOCHI, KOTOPbIE OYIyT 00CYXIaThCs HA KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXJIOMY U3 BOIIPOCOB, KOTOPOE OHM BBICKAXKYT Ha 3aHATUHU. Bpemsi Ha MOAroTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee 0,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KonTponpHas paboTa Ha3HAYaETCs MOCIE
U3y4YEeHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCHMILIMHBI U IPECTaBIseT CO00H
COBOKYITHOCTb PAa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYIE€HTOB Ha BOIPOCHI, KOTOPbIE OHU
3apaHee MOJIy4aroT OoT mpenojaBaress. CaMoCcTosSTeNbHAas MOATOTOBKA K KOHTPOJIbHOW paboTe
BKJIIOYAET B c€0s1: — M3y4YEHUE KOHCIEKTOB JIEKIIUH, paCKPhIBAIOIUX MaTepuall, 3HaHHUE
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOT0 MaTepuaia, MoJIyueHHOTO
IIPY HOATOTOBKE K CEMMHAPCKHUM, IIPAKTUYECKUM 3aHATHIM U BO BPEMsI UX ITPOBEACHUS;
U3y4eHHE JOMOTHUTEIBHOM TNTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
IIPOBEPSAEMBIX 3HAHUI; COCTABICHHE B MBICIIEHHON (hOpME OTBETOB HA [TOCTABJICHHBIE B
KOHTPOJILHOHM paboTe BOMpOCkl; (OpMUPOBAaHUE NICUXOJIOTHIECKON YCTAHOBKHM HA YCIICIIHOE



BBITIOJIHEHHE BCEX 3aJaHuii. BpeMsi Ha MOArOTOBKY K KOHTPOJIBHOI paboTe Mo HopMaTuBaM
COCTaBJISIET 2 Yaca.

IMoaroroBka k 3auyety. CaMocTosITEIbHAS MOJTOTOBKA K 3a4ETy JTOJDKHA
OCYIIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [1oAroToBka BKIIOYAET CleIyIOUINe IeHCTBUS:
NepeUYnTaTh BCE JIEKLINH, a TAK)KE MaTepPHaJIbl, KOTOPbIE TOTOBUJIMCH K CEMHHAPCKUM U
MPAKTUYECKUM 3aHSITHSIM B T€UEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMAIIHIO ¢ BOIIPOCaMH,
KOTOpBIE JaHbI K 3a4eTy, €CIIU MH(OPMAIIUK HEAOCTATOUYHO, OTBETHI HAXOIAT B MPEITI0KEHHOM
npernojaBatenieM Iuteparype. Pekomenayercs nenaTh KpaTkue 3anucy. Bpems Ha MOAroToBKYy K
3a4eTy 110 HOPMATHUBAM COCTABJIET HE MEHEE 4 4acoB.

IMoaroroBka Kk 3x3ameny. CamocTosITeNIbHAS MOATOTOBKA K SK3aMEHY CXO0XKa ¢
MOJTOTOBKOM K 3a4eTy, 0coOeHHO ecnu oH auddepenunpoBannbii. Ho 00beM yaeOHOTO
MaTepuaia, KOTOPbI Hy’KHO BOCCTAaHOBUTH B AMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAYUTEIBHO OOJIBIIIE, TOATOMY TpedyeTcs O0bIle BpEMEHH U YMCTBEHHBIX YCHIIMNA. BaxkHO
c(hopMHPOBAThH LIETOCTHOE MPEICTABICHHUE O COACPKAHUHU OTBETA Ha KaXK/Iblif BOIIPOC, YTO
IperoiaraeT 3HaH|e Pa3HbIX HAyYHBIX TPAKTOBOK CYLTHOCTH TOTO WJIM MHOTO SIBJICHUS,
mpolecca, yMeHHe pacKpbiBaTh (DaKTOPbI, OMPEAESIONINe UX TPOTUBOPEUUBOCTh, 3HAHUE UMEH
YUYEHBIX, U3YyUaBIIUX 00Cyxaaemyto npobiemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
MaTepuaiax YMIUPUUYECKUX UCCIIeI0BAaHUM, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MMOATOTOBKY
CTYJEHTa K 3K3aMeHy. Bpems Ha MOATrOTOBKY K 3K3aMEHY 110 HOPMAaTHBAM COCTaBJIsAeT 36 4acoB
TSl 6aKagaBpoB.

B ®BI'OY BO «UI'Y» opranu3aiusi CaMOCTOSITEILHON paOOThI CTY/ICHTOB
pernamentupyercs [lonoxxeHnnem o caMoCTOATEIbHON paboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
cosetoM UI'Y 22 utons 2012 1.

5. YYHEBHO-METOAUYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

a) OCHOBHas JIUTEpaTypa

1. T'onoBko E.A. YpaBHeHust maTeMaTuueckor pu3nKu. PYKOBOJCTBO K PEIICHHIO 3a/1a4.
B 24. Y.1: yue6.mocobme/ E.A.T'onoBko. — Upkyrck: M3a-so UT'Y, 2014.—142c. - ISBN 978-5-
964-1200-9, ISBN 978-5-964-1201-6. 48 sk3+

2. T'onoBko E.A. YpaBHeHus: MaTeMaTHueCKOM (QU3UKU. PYKOBOJICTBO K PEIICHHUIO 3a/1a4.
B 24. Y.2: yue6.mocobue/ E.A.I'omoBko. — Upkyrck: U3n-Bo UT'Y, 2014.—142¢. - ISBN 978-5-
964-1200-9, ISBN 978-5-964-1202-3. 48 sx3+

3. AcramoBa, 1. B. JIluddepennmanbasie ypaBHEeHUs [DIEKTPOHHBIN pecypc] : yuel.-
npakT. nocobue, yued. Ui CTya. By30B, 00y4. 1o cren. "MaT. MeToibl B 5KOHOMUKE" U JIp. MaT.
cren. / U. B. Acramoga, B. A. Hukumkun. - 9BK. - M. : U3a. neatp EAOU . - Pexxum nocryna:
243 "bubnuorex". - Heorpanuu. goctym. Y. 2. - 2011. - ISBN 978-5-374-00487-8 +

0) TOTIOJTHUTEIbHAS JTUTEPATYPA

1. BnagumupoB, Bacusmii CepreeBuy. YpaBHeHus: mareMaTuueckon pusuxu [Tekcr] :
yue0.y1s1 By30B / B.C. Bnagumupos, B.B. XXapunos. - M. : ®usmatiur, Jlaboparopus bazoBbix
3nanuii, 2000. - 399 c. : min. ; 22cMm. - (TexHuueckuil ynuBepcureT.@u3uka - MaTeMaTUkKa). -
buGnuorp.: c. 399. - ISBN 5922100114 ot
2. CoopHuK 3a1a4 Mo ypaBHeHHAM Marematnueckoi ¢usuku [Tekcr] / [B.C.BnagumupoB u
ap.] ; [Hon pen.B.C.Bnagumuposa. - 3-¢ uza.,ucnp. - M. : @usmatiaut, 2001. - 286 c. : ui. ;
22¢m. - bubmwmorp.:c.287. - ISBN 5922100726 : 86.40 p.+ 48  o9k3.
3. TuxonoB, Anapeii HukonaeBuu. YpaBHEHHS MaTeMaTHueckol (Gu3ukw : yded.mocodue s
crya.¢us.-mar.cuen.yu-toB / A.H. Tuxonos, A.A. Camapckuii. - 6-¢ u3a.,ucnp.u gom. - M. :
Uzn-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 . 28 3x3+



B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHBIE M IOMCKOBBIE CUCTEMBI:

https://isu.bibliotech.ru/
http://e.lanbook.com
http://rucont.ru/
http://ibooks.ru/
http://e-library.ru/
http://educa.isu.ru/
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1200paTopHOe 000py10BaHue

OTOT PA3/IEJI HE 3AIIOJIHATH

6.2. [lporpammHoe obecneuyeHue

He npenycmorpeno

7. OHEHOYHBIE MATEPUAJIBI UISI TEKYHIEI'O KOHTPOJISI K
MPOMEXKYTOYHOU ATTECTALIUN

7.1. OneHo4HbIe CPEeACTBA TEKYLIEro KOHTPOJIs

Bun xonTpons KonTtponupyembie TeMbl Kontponupyemoie
KOMIIETCHIINN
KonTponbHas pabora 1 Tema 1 OI1K-1
KonTpoasHas pabora 2 Tema 2 OIIK-1
KonTpoasrHas padora 3 Tema 3 OI1K-1
KonTponsHas pabora 4 Tema 4 OI1K-1

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIA

IIpumep BapuaHTa KOHTPOJILHOM padoThl Nel

1. Omnpenenuth TN YpaBHEHUS:
U,+6U_ +U_+U +U -3U=0
3U, -4U_ +2U  +4U +2U -xy=0
4U,, 12U +9U +U, —sinx+2=0
U, +4U, +5U,+5U0,-4U,-6U,+U, —x’U=0
10U,, +4U, +U_ +3U, -6U, —4U  +U —xzp’ =0
U, -3U,+2U0,,+3U, -U+2x=0
U, +2U0,-2U0,+U, +2U,+2U  +2U, +2U, =0
44U, +6U +2U +U  +2U +2U, +5U, -U=0
20,-2U0,+2U0 ,+3U-U=0
10. U, +4U  +2U_,+4U_ +U, -20U +3xU=0
11. 3U, +4U  +5U,+4U  —-4U , +x-U, +xpe” =0

X 2 kv




2
12.U,+2U0 +U_+2U +xy" =0

2. Bponb cootBercTByronux pemeHui U(x, y) ONPEAEeUTb TUIl YPABHEHUI:

1
13. U}, —4U, +7U  +U, +6x—4y=0, Uzaxz +xy.

14. Uy, —2U + U}, +2U, —2x=0, U=%(x+y)2.

15. Uy, +U, U, +U, +2U, +2U,,+1=0, U =x"+)*, U,=x.
2 2
l6. U, U -5U, -U, -2(x+y)-9=0, U =x"+2xy.

3. Onpenenuts TUM CUCTEM:
{Ux +2V, U, +3V,+2V =0
7. )

U0, -3V +U, +2V =V, +U=0
U,-V,+2U -3V +U=0
U, 42V, 42U 4V, +2V =0

V.+12U  +V, +3U —32xe” =0

19. 5
=5U,+=V. +U +V, —e'U=0
6

15U, +9V, +17V,+12U , —3xcos y =0
|3U,+2U, 4V, —6U =0

4. B 3aBUCUMOCTH OT & OIIPCACIINTD THUIT CUCTCM!
U,—aV,+2V, =0
U, +aV,-U=0
U,—aV,+2V, =0
22
aU, +V, +2U =0

IIpumep BapuaHTa KOHTPOJIBLHOMH padoThl Ne2

IIpuBecTr K KAHOHUYECKOMY BUAY YpPaBHEHUE:!
2) u,-2U,-3U,+U,6 =0.

6) 4xU,, +yU, -2U,6 =0.

HpI/IBGCTI/I K KAHOHUYCCKOMY BUAY U YIIPOCTUTH I'pyIiny MJIaJInuX IPpOU3BOJAHBIX:
Uxx - 6ny + 9Uyy + 4Ux - 3Uy - 7U = O

IIpumep BapuaHTa KOHTPOJbHOMH padoThl Ne3

3amauya 1.



OpnHopoaHas OecKOHEYHasl CTpyHa BO30YX/1€Ha Ha4aJlbHBIM OTKJIOHEHHUEM, UMEIOIIUM (hopMy

MOJTYOKPY>KHOCTH

HaqepTI/ITe MOJIOKCHHUEC CTPYHLI AJI1 MOMCHTOB BPEMCHU

=J1=-x° —1<x<
u(x,0) I=x7, Isxs<l. HauanbHble CKOPOCTH OTCYTCTBYIOT.

t=1/2,t=11=2

> cuuTas i

npocrorsl @ =1

3agaua 2.
Petnts 3agaun Ko

a) u,=u, u(x0)=1/1+x"), u(x0)=0
b) u,= 2uxx U(x,O) = 0, u, (.X:,O) _ xe7x2/2

IIpumep BapuaHTa KOHTPOJIbHOMH padoThl Ned

1. Pemmts 3anauy Jiupuxine s ypasaenus Jlamnaca B kpyre 0<r<6,0< ¢ <27 :
Au=0
u(6,p)="7Tcos@+8sinl2¢p

2. Pemuts 3anauy Jdupuxie mist ypaBHenus Jlamiaca BHe kpyra 0<r <14,0<p <2x:

Au=0
u(14,) =23cos5¢ +sin8¢p

7.2. OnleHOYHBbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTaluu

Cnucok BONPOCOB /JIsl IPOMEKYTOUHOM aTTeCTAlUM:

IlepeuyeHb BONMpPOCOB K 3K3aMeHY (5 cemecTp)

1.

=00 NV R W

[TonsTne nuddepeHanTbHOro ypaBHEHUs C YaCTHBIMU IIPOM3BOIHBIMU U €TI0
peLIeHus.

OO1w11e cBeieHUs O COBOKYITHOCTH PELICHUH.

3ajada 00 SKBHBAIICHTHOCTH cucTeMbI 1Y u ognoro JIVY.

OmnpeneneHHble, IEPEONPENEICHHBIE U HEOIIPEIETICHHBIE CHCTEMBI.

3anaua Komm 111 HopmasibHOM cucteMbl ypaBHeHUH. Teopema Komu-KoBaneBckoi.
[TonsiTue xapakrepuctudeckoir popmel u kinaccubukanus JIJIY-2.

Knaccugukanuus TMHEMHBIX U HETMHEHHBIX YPAaBHEHUH BBICLIETO MOPSAKA.
Knaccugukanus cucrem.

XapaKkTepUCTUYECKHE KPUBBIE U XapaKTEPUCTUUECCKUE HAITPABIICHUS.

0. [IpuBeneHre K KAHOHUYECKOMY BHAY YpaBHEHUSI BTOPOTO MOPSIIKA C JBYMS

HC3aBUCUMBIMU NNEPCMCHHBIMU.

11. KanoHnueckue GopMbI JIMHEHHBIX YPABHEHHH C MOCTOSTHHBIMU KO3 DHUIICHTaMU.
12. YpaBuenus Jlannaca.

13. BosiiHOBOE ypaBHEHUE.

14. YpaBHeHuE TEMIONPOBOJHOCTH.

15. [ToctranoBku oCHOBHBIX 3a7a4 Aist JIJIY — 2 1 moHsATHE KOPPEKTHOCTH 3aJa4H 110

Anamapy.

16. YpaBuenue konebanus ctpyHsl. @opmyna Jlamambepa.
17. ®usnueckas uaTepnperanus popmyisl lanamodepa.



18. IIpumeps! Oerymux BOJIH.

19. OGnacTh 3aBUCUMOCTH, 00JIaCTh BIUSHUS, 00JIACTh ONpPEACTICHUS.

20. HeogHOpo1HOE BOJTHOBOE YpaBHEHHUE C TPEMsI IPOCTPAHCTBEHHBIMU IIEPEMEHHBIMH.

21. HeonHOpoaHOE BOITHOBOE YpaBHEHUE C ABYMS M OJIHOM IIPOCTPAHCTBEHHOM
IIEPEMEHHOM.

22. EAMHCTBEHHOCTH pellieHus 3a1a4un Ko 151 BOJIHOBOTO ypaBHEHHUSI.

23. KoppekTHOCTh TOCTaHOBKH 3a1auu Ko,

24. O0mas nmocraHoBka 3amayn Komu.

25. 3apaua I'ypca.

26. 3amaua I'ypca u mepBas 3agava J{apOy.

27. IlocranoBka BTopoii 3agauu [dapOy.

28. [Ipocreiimue cBOHCTBa TAPMOHUYECKUX (PYHKITUH.

29. Hekotopsle yacTHbIE pellieHus: ypaBHeHus Jlannaca u npeodpa3oBaHue paanyc-
BEKTOPOB.

30. DyieMeHTapHbIE CBOMCTBA TAPMOHUUYECKUX (YHKIIH.

31. CBs3b MEXKIy aHAIUTUYECKUMHU ¥ TAPMOHUYECKUMH (PYHKIIUSIMH.

32. NHTerpanbpHOE NpeICTaBICHUE FTApMOHUYECKUX (QYHKIIHUHM.

33. ®opMyibl 0 cpegHEM apu(PMETUYECKOM ISl TApMOHUYECKUX (DYHKIIUH.

34. IlpuHuun 3KkcTpeMyMa U €AMHCTBEHHOCTh pelIeHUs 3a1a4uu Jupuxie 11t ypaBHEHUs
Jlamaca.

35. JIuneitHast pyHKUMSI U HEKOTOpBIE CBOICTBA.

36. ®ynknusa ['puna 3agaun Jupuxie njs ypaBaenus Jlanmnaca.

37. Pewenue 3agaun dupuxiue ans mapa. @opmyisl [lyaccona.

38. 3agaua upuxise nnsa ypaBuenus [lyaccona.

39. Pewenue 3agaun Jupuxie A NOIyHpOCTPaHCTB.

40. Baemrnsist u BHyTpeHH:s 3ana4un Jupuxie u Heiimana (Meton ®ypre).

41. IlepBas kpaeBas 3a1a4ya JJ1s1 ypaBHEHHS TETJIONPOBOJHOCTH.

42. [locTaHOBKa 3a7a4y U JOKA3aTEJIbCTBO CYIIECTBOBAHUS €€ PEILICHHUS.

43. EAMHCTBEHHOCTb U YCTOMYMBOCTH petieHus 3aaaun Komu - Jlupuxie.

44 HeoanopoaHoe ypaBHEHHE TEMLIONPOBOIHOCTH.

[IpumMepbl OLIEHOYHBIX CPEICTB VI IPOMEKYTOYHOH aTTeCTAIlUM:

HpI/IMCp OK3aMCHAIlMOHHOTI'O oumera:

MUHUCTEPCTBO OGPA30BAHUSI U HAYKH POCCUMCKOM ®EJIEPALIMM
(denepasbHOe rocyrapcTBeHHoOe OI0IKEeTHOE 00pa3oBaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUsA
«HpRyTCKMii TOCYy1apCTBEHHbI YHUBEPCUTET
(®PT'BOY BO «UI'Y»)
NHCTUTYT MaTEMATHKH U MH(POPMAITMOHHBIX TEXHOJIOT il
3K3AMEHAIIMOHHBIA BUJIET Ne 1
1. Onpenenuth TUN ypaBHEHUS
3U,, —4U  +2U  +4U, +2U - xy=0.

2. PemwuTts 3a1a4y:



u, =%,

x=0 X‘x=2

ux‘ =u

u‘t_o = 8cos4x; uf‘t:O =0.

3. MHTerpaibHOE NpeCTaBIeHNE TAPMOHUYECKUX (PYHKIMM

Pazpaboruuk: I'onoBko Enena AnatonbeBHa, KaHAMAAT PU3UKO-MAaTEeMaTUUYECKUX HAYK, JOLICHT,
JOLIEHT Kadeapbl MaTeMaTHYECKOTo aHanu3a u AudQepeHnaibHbIX YpaBHEHHH



