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Pabouasi nporpaMmma qMCHUIUIMHBI (MOXYJIs1)

b1.0.23 YpaBHeHus1 MaTeMaTUH4YeCKO Ppu3nKn

Hanpasnenue noaroToBku 01.03.02 Ilpuxmannas MaremMaTika 1 uHGOpPMATHKA
Hamnpasnennocts (ipoduiib) moAroTOBKU CucremHas 1 OM3HeC-aHAJTUTUKA
Kpanudukanus BeITyCKHHKA Oakanasp

dopma o0ydeHust o4Has

Wpkyrck 2021 r.



1. IEJIM ¥ 3AJJAYM JUCHMUTILINHBI

Hemn: popmupoBanue y Oyaynmx 0akaaaBpoB COBPEMEHHBIX TEOPETUYECKUX 3HAHUH B 001acTh
ypaBHEHU MateMaTtuueckoi pusuku. O630p HEKOTOPHIX HanbOJIee pacIIpOCTPAHCHHBIX
METOJIOB MCCIICIOBAHUS U PEUICHUS OCHOBHBIX KIIACCUYECKUX 3a/1a4 JIJIsl YpPaBHEHUH ¢ YaCTHBIMU
IPOM3BOTHBIMH.

3ama4yu: U3y4UTh C OTIEIbHBIMU JOKA3aTE€IbCTBAMU OCHOBHBIE IOJIOKEHUS TEOPUH YPAaBHEHUMN
C YaCTHBIMU MPOU3BOAHBIMH. J[aTh 0030p OCHOBHBIX 3aJau JUIsl YpaBHEHMH MaTeMaTHYeCKOn
¢u3uku; chopMupoBaTh YMEHHE CO3/1aBaTh MaTEMAaTHUYECKYI0 MOJENb (PU3NYECKOTO SBICHHUS;
HAY4YHUTh CTYJCHTOB MPUMEHATh HAOOp CTaHJAPTHBIX METOJIOB PEIICHU 3a/1a4 JUIs YpaBHEHHI ¢
YaCTHBIMU IPOU3BOIHBIMHU.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

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

Jlnis n3yueHust JaHHOHN y4eOHOM TUCIUIIMHBI HEOOXOJMMBbI 3HAHUS, YMEHMSI U HaBBIKH,
(dopmupyeMBble TPEAMIECTBYIONMMU AUCHUIUIMHAMH: MaTeMaTHUYECKU aHau3, aiaredpa,
nuddepeHnraibHbIe YpaBHEHUS.

[Tepedens nocneayommx y4eOHbIX AUCLUILINH, A1 KOTOPhIX HEOOXOUMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBbIC JAHHOW y4eOHOM TUCIUIUIMHON: MaTeMaTH4YeCKOe MOJIETMPOBAHUE,
buzuka.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Tponiecc ocBOeHMS AMCLUIUIMHBI 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 (hyHIaMEHTAIbHbIE 3HaHU, [TOJyYeHHbIE B 001aCTH
MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HaYK, M UCIOJIb30BaTh UX B IPOPECCUOHATBHON
NeSITeTbHOCTH.

B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYAIONIUICS OKEH

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

YMETb: IPUBOJNUTH YPABHEHUS C YaCTHBIMU ITPOU3BOJIHBIMHA K KAHOHUYECKOMY BUIY; PEIIATh
KJIACCUYECKHE 3a7aull JUIsl ypaBHEHUI MaTeMaTH4eCKOi pu3nkw;

BJIJI€Th: HaBbBIKAMH MOJICJIMPOBAHUS MPAKTHUECKUX 3a7au AU hepeHInalbHBIMUA yPaBHEHUSMU;
SI3BIKOM TIPEIMETHOM 00JIacTH



4. COIEP) KAHUE U CTPYKTYPA JUCIHUIIJINHBI
O0BeM IUCIUIIIMHEL COCTABIAET 4 3a4eTHRIX €., 144 Jac.

dopma NpOMEKYTOUHON aTTECTALUU: DK3aMEH.

4.1. Copep:xanue TUCUMIJIMHBI, 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
MPEToiaBaTes C pabota | KOHTPOIS;
00yJaromuMuCs DopMbI
Jlextmu | JIa6. [Ipakr. MPOMEKYT.
3aHATHS | 3aHATHUS aTTecTaun
Tema 1 Beenenne 7 8 16 5 KonTponbsHas
pabota
Tema 2 YpaBHEeHHS TUIIEPOOTUIECKOTO THITA | 7 8 20 KonTponsHas
pabora
Tema 3 YpaBHEHUS 2IIIMOTHYECKOTO THIIA 7 6 8 4 KonrponpHas
pabora
Tema 4 YpaBHeHus napaboaMyecKoro THIa 7 8 16 Kontponbnas
pabora
HUroro (7 cemectp): 30 60 9 9K3.

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

Pasgen nucnuruingel / Tema CamocrosiTenbHas padoTa 00yJarouXCs Ouenounoe | YuebHo-
Bun camocr. Cpoku 3aTpartsl CPEICTBO METOUYECKOE
paboTsI BBITIOJTHEHHS | BPEMEHU obecrieueHne
camocT. paboThI
Tema 1 KOHCIICKT 1-3 Hepens 5 OIIpOC OcHoOBHas U
JIOI. JINTEparypa
Tema 3 KOHCIICKT 11-13 4 OIIpOoC OcHoOBHas U
HeIeTs JIOTL. INTEepaTypa
O061mas TpyJ0eMKOCTh CAaMOCTOSTENILHOM paboTHhI (Jac.) 9
W3 HUX ¢ UCIIONIB30BAHKEM 3JIEKTPOHHOTO O0yUCHHS U
JIMCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTHH (Yac.)

4.3. Conep:xanue yueOHOro MaTepHuaJia

. Beenenue.

1.1. TTonsitue 00 ypaBHEHUSX C YaCTHBIMU MTPOU3BOAHBIMU. Buipl
ypaBHeHui. JluddepeHnuanbapie ¢ YaCTHRIMU MPOU3BOIHBIMU TIEPBOTO U BTOPOTO MOPSIKOB.

1.2. BeiBoa ypaBHEHHI KoJIeOaHU CTPYHBI, TETIONPOBOIHOCTH, Jlamaca, mocTaHOBKA
KpaeBbIX 3aj7a4, UX (pu3ndeckass HHTePIpeTaIusl.

1.3. Knaccuduxanus mudepeHnrnaibHbIX YPaBHEHHH ¢ YaCTHBIMHU TIPOU3BOTHBIMU.
lNunepOonuveckue, mapabOIUIECKUE U AU THIECKHE ypaBHeHHs. O TTOCTaHOBKE 3a1a4 JIsI
muddepeHIMaTbHBIX YpaBHEHUHN C YaCTHBIMU IPOU3BOAHBIMU. KOppeKkTHas mocTaHOBKaA 3ajay.
[Ipumepbl KOppEKTHO MOCTaBIEHHBIX 3a7a4. [Ipumep Aamapa HEKOPPEKTHO MOCTaBICHHON
3agaun Koy juis SJUIMNTHYECKUX YPaBHEHUH.




1.4. IIpuBeneHne Kk KaHOHUYECKOMY BUAY AU PepeHnanbHbIX YpaBHEHUH ¢ YaCTHBIMU
npou3BogHbIMU. [ToHsITHE 0 XapakTepucTukax nuddepeHIalIbHbIX YpaBHEHUN C YaCTHBIMU
pOou3BOIHBIMU. CBsI3b XapaKTEPUCTUYECKUX HAIIPABICHUN C XapaKTEPUCTUKAMHU.

1.5. Cucrembl ypaBHEHUH ¢ YaCTHBIMU MPoU3BOHBIMU. 3anavya Komu. Teopema Komm —
Koganesckoii.

II. YpaBHeHus runepO0IM4ecKOro Tuma.

2.1. BorHoBoe ypaBHenue. 3anaya Komm s ypaBHeHus konebanuii. Dopmyna
Janambepa.

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

2.3. 3amauu I'ypca u [lapOy.

2.4. Perienue OqHOPOAHOM CMEIIaHHON 3a1a4M [l ypaBHEHUN THIIEpOOIMYECKOro TUIIA.
CoOcTBeHHbBIC 3HaUCHUS U cOOCTBeHHBIE GyHKINU 3aaaun Lltypma — JlnmyBumis. OOmias cxema
Meroaa Dypee.

2.5. Ilpumenenne meroga @ypbe 111 HEOTHOPOAHBIX CMENIAHHBIX 3a]1a4 ISl YpaBHEHUM
rUIepOoINYecKOro TUIA.

III. YpaBHEHUs dJUIMIITUYECKOTO TUIIA.

3.1. YpaBuenus Jlamnaca u [Tyaccona. [locTaHOBKa OCHOBHBIX KpaeBbIX 3a]1ay.
dyHIaMeHTAIBHOE PELlIeHNe YpaBHeHUs Jlamaca.

3.2. ®opmynsl ['puna. ['apmonuveckue GyHKIMU U X cBoMcTBa. [IpuHIIMIT MakcuMyMma.
Teopewms! JInyswins u I'opraka. @ynkuus ['puna 3agaun Jupuxiie muis ypasHeHus Jlammaca.
[Toctpoenus pynkiuu ['puHa 11 mpocTelmmx o6IacTe.

3.3. Pewenue 3anaun Jupuxie nius ypaBHeHus Jlamnaca B mape U HOJylpoCTPaHCTBE.
Meton @ypbe AJis pelieHus BHYTpeHHEN U BHEITHEN 3aaa4 Jupuxie qis ypaBHenus Jlamnaca B
Kpyre, KOJIbLE, IPSIMOYTOJIbHUKE.

IV. YpaBHeHus napaboanuecKoro TUma.

4.1. YpaBuenue terionpoBogHoctu. [loctanoBka kpaeBbix 3aaad. DyHIaMeHTaIbHOE
pelieHue.

4.2. IlpuHIIMTT MaKCUMyMa B OTPaHUYEHHON 00J1acTH U penieHue 3a1aun Ko, Teopemsl
€MHCTBEHHOCTU U YCTOMYUBOCTH.

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

4.4. Ilpumenenne meroga @ypbe i1 HEOJTHOPOAHBIX CMENIAHHBIX 3a]1a4 JUIsl YpaBHEHUM
napaboIMYecKOoro THIIA.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NIPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3ansTus Bcero yacos OreHOYHBIE CpeICTBA dopmupyembie
KOMIIETCHIIHN
Tema 1,1. 4 KonTponsHas pabora OI1K-1
Tewma 1.3. 6 KonTponsHas pabora OI1K-1
Tewma 1.4. 6 KonTponsHas pabora OI1K-1
Tema 2.1. 4 KonTponsHas pabora OIIK-1
Tema 2.2. 4 KonTponsHas pabora OI1K-1
Tema 2.3. 4 KonTponsHas pabora OI1K-1
Tema 2.4. 4 KonTponrHas pabora OI1K-1
Tema 2.5. 4 KonTponsHas pabora OI1K-1
Tewma 3.1 4 KonTponsHas pabora OIIK-1
Tema 3.3 4 KonTponsHas pabora OIIK-1




Tema 4.1. 4 KonTponsHas pabora OI1K-1

=)}

Tema 4.3. KonTponsHas pabora OI1K-1

Tema 4.4. 6 KonTponbHas pabora OIIK-1

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

Tema 3amanue dopmupyemsbie
KOMIIETCHIIUU
BrIiBoz ypaBHEHHH KOIeOaHH CTPYHBI, Pazo0path MaTepuall, HanKucaTh KOHCIIEKT OIIK-1

TCIJIOMPOBOAHOCTH, J'Iarmaca, IIOCTaHOBKa
KpaeBbIX 3a4a4, UX q)nanecma

UHTepIpeTanus

Teopema Ko — KoBanesckoit Pazo0path TeopeMy ¢ 10Ka3aTeIbCTBOM, OIIK-1
HaNKUCaTh KOHCIEKT

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

I'puna 3agaun Jlupuxie nis ypaBHEHUS I'puna 11 Kpyra u NOJIyIIOCKOCTH

Jlarutaca. TToctpoenus ¢yakimu ['puna 11st
MPOCTEHINX 00IacTel.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSTEIbHON PadoThl CTYICHTOB

CamocrosiTenpHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUCHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHJIOB 00pa30BaTEeIIbHON JEATEILHOCTH, 00CCIICUMBAIOICH PeaTU3aIHI0
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAApPTOB BhICIIEro obpazoBanus. CormacHO
TpeOOBaHUSIM HOPMATHBHBIX JOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeILHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBaEcT
3aKpETUICHHE MOJTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH MyTeM MPHOOPETEHUsI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMSI, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJICIOBATEILCKOM IeATEeIbHOCTH, TIOATOTOBKU K CEMHHApaM, TabOpaToOpHBIM padoTam, caade
3a4eTOB U dK3aMeHOB. CaMocTosITeNbHAS paboTa CTYIEHTOB MIPEICTABIISIET COOOM COBOKYITHOCTh
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIIEcca B By3€ PEIIacT CIASAYIOMINE 3aa4H:

— 3aKpeIUICHUE U PacUINpeHne 3HaHUHN, YMEHHH, MOJYIeHHBIX CTyJIEHTaMHU BO BpEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, PEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU H
bu3HYECKOIl 1eATeNTHHOCTH;

— ipuoOpeTeHNe AOTOTHUTEIBHBIX 3HAHUM U HaBBIKOB 1O JUCIUIIIMHAM y4eOHOTO TIJIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0OBATEIbCKON
JeTEIbHOCTBIO;

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

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIINY;

— (hopMHUPOBAHHE CAMOCTOSATEILHOCTH MBIIIJICHUS, CHIOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEATN3aIliu;

— BbIPaOOTKa HaBBIKOB d(P(HEKTUBHOIN CaMOCTOATEILHON PO EeCCHOHATEHON TEOPETUIECKOH,
NPaKTUYECKON U yueOHO-UCCIIEI0BATENLCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHU KOHKPETHOW 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 TucHMIUIMHE. BpeMms Ha MOATOTOBKY CTY/IEHTOB K BYX4aCOBOH JIEKLIUHU 110 HOPMaTHBaM
coctaiseT He meHee (0,2 Jaca.

IToaroroBka K MpakTHYeCKOMY 3aHATHIO. [[0Ar0TOBKA K MPAaKTHYECKOMY 3aHITHIO
BKJIIOYAET CJICAYIOIINE 3JIEMEHThI CAMOCTOSATEIIBHOM JESITEIbHOCTH: YETKOE MPE/ICTABICHHE
IIeJIU ¥ 3a]1a4 €r0 NMPOBEJICHUS; BbI/ICIICHNE HABBIKOB YMCTBEHHOW, aHAJTUTUYECKOM, HAyYHOU
JeSITEbHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM IpeJCTOsAIIEeNH paboThl. BripaOoTka HaBBIKOB
OCYILECTBIISICTCSI C TIOMOILBIO TOJYYEeHUsI HOBOH MH(OopMaIiy 00 N3ydaeMbIX MpoIeccax u ¢
MIOMOIIIBIO 3HAHUS O TOM, B KaKOH CTENEHM B JAHHOE BPEMs CTYAEHT BIaJeeT METOAAMHU
UCCIIEIOBATEIbCKON AEATEIbHOCTH, KOTOPHIMU OH CTaHET MOJIb30BaThCS HA MPAKTUYECKOM
3aHATHH. [IoAroTOBKA K MPakTHYECKOMY 3aHATHIO HEpeIKO TpeOyeT nojdopa Marepuania,
JTAHHBIX U CIICIMATIbHBIX HCTOYHUKOB, C KOTOPBIMH MPEICTOUT yueOHas padora. CTyAeHTHI
JIOJDKHBI IOMa MOATOTOBUTH K 3aHATUIO 3—4 npumepa (pOpMyJIHPOBKH TEMBI HCCIIEIOBAHNS,
IPEJCTaBICHHOTO B MOHOTpa(usiX, HAYUYHBIX CTAaThsIX, OTYETaX. 3aTEM OHH CAMOCTOSATEIBHO
OCYILECTBIISAIOT IIOUCK COOTBETCTBYIOLINX UCTOYHUKOB, ONPEACISAIOT AKTYaJIbHOCTh
KOHKPETHOT'O UCCIIEIOBAaHMSI ITPOLIECCOB U SIBJICHUM, BBIZICTISIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeIbCTBAa aBTOPAMHU HaY4HBIX pa0bOT LIEGHHOCTH TOT0, YeM OHM 3aHUMaroTcs. B xoze
CaMoro MPaKTHYECKOTO 3aHATHUS CTYIEHTHI CHavyalla MPEICTaBIAIOT HallIeHHbIE UMU BapUaHThI
(OpMyYIHPOBKH aKTyaJIbHOCTH UCCIIE0OBAaHUS, 00CYKAAIOT UX U OOOCHOBBIBAIOT CBOE MHEHHE O
HaWIy4llleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAKTUYECKOMY 3aHSATHIO IO HOPMAaTHBaM
coctapisaeT He meHee (0,2 gaca.

IToaroroBka Kk ceMHHAPCKOMY 3aHATUHIO. CaMOCTOSITEIbHAS OJTOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOH U MHOM JINTEpaTypbl; Ha IOUCK
JIOTIOJTHUTEIBHON HH(OpMAINH, TO3BOJISIONIEH TTy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE TTPU pabOTe C pa3HbIMU UCTOYHUKAMHU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcst Ui MOTHOTO OTBETAa Ha BOIPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHUS MPaBUIIBHO BBIIKMCHIBATh BBICKa3bIBAHUS ABTOPOB U3 UMEIOLINXCSI HCTOUHUKOB
uHpopManuu, opopMIIATh UX M0 OubimorpaduyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIIATh AHAIU3 BHIOPAHHBIX HCTOYHUKOB MH(OPMALIUH; Ha TIOJTOTOBKY COOCTBEHHOIO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha ((OpMUPOBAHHE HABBIKA OTIEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh MPU 00CYKIEHUH TEX WJIN UHBIX
Hay4HbIX IpoOieM. Bpems Ha MOATrOTOBKY K CEMUHApY 10 HOPMAaTHUBaM COCTABIISICT HE MEHEe
0,2 gaca.

IMoaroroBka K KOJJI0OKBUYMY. KOIITOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
o0cyx/ieHue pa3zesna JUCIMIIIMHBI HA OCHOBE CaMOCTOSATEIBHOTO U3Y4EHUS 3TOr0 pas3zena
cryaentamu. [loaroToBka Kk JaHHOMY BU1y YU€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIIEIYIOILEM
nopsake. [IpenonaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEAYET MOIY4YUTh NIPU
U3yYEHHUH ONPEIETICHHOTO MEePEYHs HayYHBIX HCTOYHUKOB. CTyJJ€HTaM BO BHEAYJIUTOPHOE
BpeMsl HEOOXOAUMO MIPOYUTATh CHELUATIBHYIO JINTEPATYpPY, BHIIUCATh U3 HEE OTBETHI HA
BOIIPOCHI, KOTOPbIE OYIYyT 00CYXIaThCsI HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXJIOMY U3 BOIIPOCOB, KOTOPOE OHM BBICKAXKYT Ha 3aHATUU. Bpemsi Ha MOATr0TOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee (0,2 Jaca.

IoaroroBka K KOHTPOJILHOI padoTe. KonTponpHas paboTa Ha3HAYAETCs MOCIIE
U3y4YEHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPECTaBIseT CO00H
COBOKYITHOCTb PAa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYIE€HTOB Ha BOIPOCHI, KOTOPBIE OHU
3apaHee MOJIy4aloT OoT npenojaBaress. CaMocTosTeNbHas! MOATOTOBKA K KOHTPOJIbHOW paboTe
BKJIIOYAET B c€0s: — M3y4YEHHUE KOHCIEKTOB JIEKIIUH, paCKPhIBAIOIUX MaTepuall, 3HaHHUE
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOro MaTepuaia, MoJlyueHHOTO
IIPY NOATOTOBKE K CEMMHAPCKUM, IPAKTUYECKUM 3aHATHIM U BO BPEMsI UX ITPOBEACHUS;
U3y4eHHE JOMOTHUTEIBHOM TUTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
IIPOBEPSAEMBIX 3HAHUI; COCTABICHUE B MBICIIEHHON (hOpME OTBETOB HA [TOCTABJICHHBIE B
KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAHUE NICUXOJIOTUIECKON YCTAaHOBKHM HA YCIICIIHOE



BBITIOJIHEHHUE BCEX 3aJaHuii. BpeMsi Ha MOArOTOBKY K KOHTPOJIBHOI paboTe o HopMaTuBam
COCTaBJISIET 2 Yaca.

IToaroroBka k 3a4ery. CaMoCTOATENbHAS OArOTOBKA K 3a4ETY J0JKHA
OCYIIIECTBIISITHCS B TeUEHUE Bcero cemectpa. [1oAroToBka BKIIOYAET CleNyIOUIIe IeHCTBUS:
NepeUYnTaTh BCE JIEKLINH, a TAK)KE MaTepPHaJIbl, KOTOPbIE TOTOBUJIMCH K CEMHHAPCKUM U
MPAKTUYECKUM 3aHSITHSIM B T€YEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMAIIHIO ¢ BOIIPOCaMH,
KOTOpBIE aHbI K 3a4€Ty, €CIIU MH(OPMAIIUK HEAOCTATOUYHO, OTBETHI HAXOIAT B MPEII0KESHHOM
npernojaBaresieM Jnteparype. Pekomenayercs nenaTh KpaTkue 3anucu. Bpems Ha MoAroToBKy K
3a4eTy 110 HOPMATHBAM COCTABJIIET HE MEHEE 4 4acoB.

IMoaroroBka Kk 3x3ameny. CamocTosITeNIbHAS MOATOTOBKA K SK3aMEHY CXO0XKa C
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/Iblii BOITPOC, YTO
IperoiaraeT 3HaH|e Pa3HbIX HAYYHBIX TPAKTOBOK CYLTHOCTH TOTO WJIM MHOTO SIBJICHUS,
mpolecca, yMeHHe pacKpbiBaTh (DaKTOPbI, OMPEAESIONINe UX TPOTUBOPEUUBOCTh, 3HAHUE UMEH
YUYEHBIX, U3YUaBIIUX 00Cyxaaemyto npobiemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
MaTepuaiax YMIUPUUYECKUX UCCIIeI0BAaHUM, UTO YKa3bIBaeT Ha BCECTOPOHHIOIO MMOATOTOBKY
CTYJEHTa K 3K3aMeHy. Bpems Ha MOATrOTOBKY K 3K3aMEHY 110 HOPMAaTHBAaM COCTaBJIsAeT 36 4acoB
TSl 6aKagaBpoB.

B ®BI'OY BO «UI'Y» opranu3aiusi CaMOCTOSITEILHON paOOThI CTYICHTOB
pernamenTupyercs [lonoxeHnemM o caMOCTOSITENbHOM paboTe CTYACHTOB, IPUHATHIM Y YEHBIM
cosetoM UI'Y 22 urons 2012 1.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITVINHBI

a) OCHOBHas JUTEpaTypa

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 sKk3+

2. T'onoBko E.A. YpaBHeHus: MaTeMaTHUeCKOM (U3UKU. PYKOBOJICTBO K PEIICHHUIO 3a/1a4.
B 24. Y.2: yue6.mocodue/ E.A.I'omoBko. — Upkyrck: U3n-sBo UT'Y, 2014.—142¢. - ISBN 978-5-
964-1200-9, ISBN 978-5-964-1202-3. 48 sx3+

3. Acramoga, U. B. Jluddepennmansasie ypaBHeHUs [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, Bacusmmii CepreeBuy. YpaBHeHus: mareMaTuueckon pusuxu [Tekcr] :
yue0.y1s1 By30B / B.C. Bnagumupos, B.B. XXapunos. - M. : ®usmatiur, Jlaboparopus bazoBbix
3nanuid, 2000. - 399 c. : min. ; 22cMm. - (TexHuueckuil ynuBepcureT.®@u3uka - MaTeMaTUKa). -
buGnuorp.: c. 399. - ISBN 5922100114 Lt
2. CoopHuK 3a1a4 Mo ypaBHeHHAM Mmarematnueckoi ¢usuku [Tekcr] / [B.C.BnagumupoB u
np.] ; [Hon pen.B.C.Bnagumuposa. - 3-¢ uzn.,ucnp. - M. : @usmatiut, 2001. - 286 c. : ui. ;
22cm. - bubmwmorp.:c.287. - ISBN 5922100726 : 86.40 p.+ 48  o9k3.
3. TuxonoB, Anapeii HukonaeBud. YpaBHEHHS MaTeMaTHueckol (Gu3uku : yded.mocodue st
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 TaHHBIX, HHGOPMAIIMOHHO-CITPABOYHBIC ¥ TTOMCKOBBIE 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 OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-12a00paTopHOE 000pya0BaHHE

OTOT PA3/IEJI HE 3AIIOJIHATDH

6.2. [IporpamMmmHoOe oOecriedeHue

He npenycMmoTtpeno

7. OHEHOYHBIE MATEPHAJIBL V151 TEKYIIEI'O KOHTPOJIA 1
MNPOMEXYTOYHOU ATTECTALLUN

7.1. OnleHOYHBIE CPEACTBA TEKYLIEr0o KOHTPOJISI

Bun xonTpons KonTtponupyemsie TeMbI KonTponupyemsie
KOMIIETCHIIUU
Konrponbhas pabora 1 Tema 1 OIIK-1
KonrponsHas padota 2 Tema 2 OIIK-1
KonrponsHas pabora 3 Tema 3 OIIK-1
KonrposbHas pabora 4 Tewma 4 OIIK-1

IIpuMepbI OLIEHOYHBIX CPEICTB TEKYIEero KOHTPOJIs

IIpumep BapuaHTa KOHTPOJIbHOM PadoThl Nel

1. Onpenenuts TUN YypaBHEHUS:
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
4U, +6U +2U +U_ +2U +2U, +5U, -U=0
20,-2U0,+2U0,,+3U-U=0

10. U, +4U +2U  +4U_ +U, -2xU, +3xU=0

11. 3U,, +4U  +5U, +4U  —4U  +x-U, +xye” =0

A S B S




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

2. Bponb coorBercTByronux pemeHui U(x, y) ONPEAeUTh TUIl YPABHEHUI:

13. U}, —4U;, +7U, +U, +6x—4y=0, U:%xz +xy.

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

2 2 2 2

15. UL, +U U +U +2U +2U,+1=0, U =x"+y", 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 YPaBHEHUE:!
2) u,-2U,-3U,+U,6 =0.

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

IIpuBecTH K KAHOHUYECKOMY BUAY U YIPOCTUTH IPYIITY MIIAAIIUX IIPOU3BOIHBIX:
u,-6U, +9U, +4U, -3U,6 -7U =0.

IIpumep BapuaHTa KOHTPOJbHOMH padoThl Ne3

3amauya 1.



OpnHopoHas OeCKOHEYHasl CTpyHa BO30YX/1€Ha HayalbHBIM OTKJIOHEHHUEM, UMEIOIIUM (hopMy

MOJTYOKPY>KHOCTH

HaqepTI/ITe MOJIOKCHHUEC CTPYHLI AJI1 MOMEHTOB BPpEMEHU

=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)=1/01+x"), u/(x,0)=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 3apauy Jdupuxie mist ypasuenus Jlamiaca BHe kpyra 0<r <14,0<¢p <27x:

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 nuddepeHaaTbHOr0 ypaBHEHUs C YaCTHBIMU IPOM3BOIHBIMU U €TI0
peLIcHus.

OO1w11e cBeieHUs O COBOKYITHOCTH PELICHUH.

3ajada 00 SKBHBAIICHTHOCTH cucTeMbI 1Y u ognoro JIVY.

OmnpeneneHHble, IEPEONPENEICHHBIE U HEOIIPEIETICHHBIE CHCTEMBI.

3anaua Komm 1151 HopmasibHOM cucteMbl ypaBHeHUH. Teopema Komu-KoBaneBckoi.
[TonsiTue xapakrepuctudeckoir popmel u kinaccubukanus JIJIY-2.

Knaccugukanuus TMHEMHBIX U HETMHEHHBIX YPAaBHEHUH BBICLIETO MOPSAKA.
Knaccugukanus cucrem.

XapaKkTepUCTUYECKHUE KPUBBIE U XapaKTEPUCTUUECCKUE HAITPABIICHUS.

0. [IpuBeneHre K KAHOHUYECKOMY BH1Y YpaBHEHUSI BTOPOTO MOPSIIKA C ABYMS

HC3aBUCUMBIMU NNEPCMCHHBIMHU.

11. Kanonnueckuie GopMbI JIMHEHHBIX YPABHEHHH C MOCTOSTHHBIMU KOAh DHUIICHTaMU.
12. YpaBuenus Jlannaca.

13. BosiiHOBOE ypaBHEHHE.

14. YpaBHeHuE TEMIONPOBOJHOCTH.

15. [ToctranoBku oCHOBHBIX 3a7a4 Aist JIJIY — 2 1 moHsATHE KOPPEKTHOCTH 3aJja4H 110

Anamapy.

16. YpaBuenue konebanus ctpyHsl. @opmyna Jlamambepa.
17. ®dusnueckas uaTepnperanus popmyisl laramodepa.



18. IIpumeps! Oerymux BOJIH.

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

20. HeogHOpo1HOE BOJTHOBOE YpaBHEHHUE C TPEMsI IPOCTPAHCTBEHHBIMU IIEPEMEHHBIMH.

21. HeonHOpoaHOE BOTHOBOE ypaBHEHHUE C ABYMS U OJIHOM IPOCTPAHCTBEHHOM
IIEPEMEHHOM.

22. EAMHCTBEHHOCTH pelieHus 3a1a4un Ko y1s1 BOJIHOBOTO ypaBHEHUSI.

23. KoppekTHOCTh TOCTaHOBKH 3a1auu Ko,

24. O0mas nmocraHoBka 3amayn Komu.

25. 3apaya I'ypca.

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

27. IlocranoBka BTopoii 3agauu [apOy.

28. [Ipocreiimue cBOHCTBA TAPMOHUYECKUX (PYHKITUH.

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

30. DyieMeHTapHbIE CBONCTBA TAPMOHUUYECKUX (PYHKIIH.

31. CBs3b MEXKIYy aHAIUTUYECKUMHU ¥ TAPMOHUYECKUMH (PYHKIIUSIMH.

32. NHTerpanpHOE NpeICTaBICHUE FTApMOHUYECKUX (YHKIIHUH.

33. ®opMyIibl 0 cpegHEM apu(PMETUYECKOM ISl TAPMOHUYECKUX (DYHKIIUM.

34. IlpuHuun 3KkcTpeMyMa U €AMHCTBEHHOCTh pelIeHUs 3a1a4u Jupuxiie 11t ypaBHEHUs
Jlamaca.

35. JIuneitHast pyHKUMSI U HEKOTOpBIE CBOICTBA.

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

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

38. 3agaua upuxise nnsa ypaBuenus [lyaccona.

39. Pewenue 3agaun Jupuxie ajas NOaynpoCTPaHCTB.

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

41. IlepBas kpaeBas 3a1a4ya 151 ypaBHEHHS TETJIONPOBOJHOCTH.

42. [locTaHOBKa 3a7a41 U JOKA3aTEJIbCTBO CYIIECTBOBAHUS €€ PEILICHMUS.

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

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. MHTerpanbHOE NpeCcTaBlIeHNE TAPMOHUYECKUX (PYHKIMM

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



