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1. Ilesin ocBOEeHMST AUCHMIIJINHBI

HenstmMu AUCHUIUTMHBL «Y paBHEHHUSI MaTEMaTHUECKON (PU3UKU» SBISIOTCS MPUOOpPETCHIE
3HaHui U yMeHuil B cooTBeTcTBUU ¢ PI'OC BIIO, oBnageHne MeTogaMu pEeIIeHUs TUITHYHBIX
YpaBHEHUN MaTeMaTU4YeCKOW (DHU3UKH, pa3BUTHE CIIOCOOHOCTH NTPHUMEHATH AITH METOILI B
po¢)eCCHOHAIBHON U MPUKIIATHON NeITeIbHOCTH.JIMCIIUIUIIHA TOJDKHA JaBaTh MPECTaBICHUE
0 MECTE M POJIM ypaBHEHUN MaTeMaTUYECKOW (PU3UKHU B COBPEMEHHOM MHpE.

2. Mecto nucuumiaunbl B cTpykrype OIl 6akanaBpuara

JucuuruimHa «YpaBHEHUS] MaTeMaTuyeckol (PM3MKU» OTHOCHTCA K BapHaTUBHOM yacTu
(mucummunHa 1o Be10opy )OIl GakanaBpuara.

Jl7iss ocBOEHUS TaHHOM TUCIUILUIMHOMN CTYIEHTHI JOJDKHBI 00J1aaTh 3HAHUSIMH IO TaKUM
npenMeram kKak «MaTtemaTuueckuil aHanu3y, «luddepeHnnanbabie 1 pa3HOCTHBIE YPaBHEHUS
u «KpaTHple HUHTErpalibl M PSAbl», MPOSBIATH HACTONYMBOCTH, LIEJIECYCTPEMIIEHHOCTh U
WHUIMATUBY B MIpoLiecce O0yUEHUSI.

3HaHUsA, TOJYyYEHHbIE B  pe3ynbTaTe W3Y4YEHUs JAUCHUIUIMHBI  «YPaBHEHUS
MaTeMaTH4eCKOW (U3MKU», HMCTOJB3YIOTCS B JNalibHEWIIeld MnpodecCHOHATBPHON W Hay4YHOU
JESTEIIbHOCTH 00YJaroIIIXCsl.

3. [lnanupyembie pe3yabTarbl OO0y4YeHUS 10 JUCHUIJIMHE, COOTHECEHHbIE C
IUIAHUPYeMbIMH pe3yiabTaTamu ocBoeHus: OIl fakanaBpuara

[Ipouecc u3yyeHus: TUCHUIUIMHBI HAMlpaBieH Ha GOpMHUpPOBaHHUE CIEIYIOIINX 3JIEMEHTOB
komrereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpeTeHus CleayloUMx 3HAHHM,
YMEHUM, HABBIKOB U (WJIM) OIIBITA JIEATEITLHOCTH:

®opmupyemas Nuaukarop 10CcTHKEHUS
IlepeyeHb MIaHNUPyeMbIX
KOMIIeTeHIIUs KOMIIeTeHIIH T
pe3yabTaToBOOyYeHUSI
(xkox 1 (hopmMyJIUPOBKA) (xox 1 (hopMyJIUPOBKA)
IIpodeccnonanbHbIe KOMIIETEHIIHUU
3HaTh:

— (hU3UYECKYIO CYIIHOCTD
MIPOLIECCOB, OMUCHIBAEMBIX
YpaBHCHUSIMU
MaTeMaTHu4ecKon (PU3nKH;
— OCHOBHBIE THIIBI
YpaBHEHU MaTEeMaTUYECKON
buzuku;

— METO/IbI pEeUICHUS
OCHOBHBIX YpaBHEHHI
[IK-1.2 Brageer MeTOaMi | MaTeMaTHUeCKOi (pU3MKH

MaTeMaTHYIECCKOI'O BTOpPOI'o NopsiaKa.
MOACIINPOBAHUA

IIK-1 Cnoco0OeH ITOHMMATh,
COBEPILIEHCTBOBATh U
MPUMEHSATh COBPEMEHHBIN
MaTeMaTU4YeCKUH anmnapar u
COBPEMEHHBIE TEXHOJIOTHUH,
WHTEPIPETUPOBATH JTAHHBIE
COBPEMEHHBIX HAyYHbBIX
HCCIIEOBAHUN

YMmers:
— IPUBOAUTH JINHEHHbIE
YpaBHEHHUs MAaTEMaTU4ECKOMN
(hU3UKH BTOPOTO TOPSIKA K
KaHOHUYECKHM (hopMam.

Baajgers HaBbIKAMM:

— pelIeHUs pa3IuYHbIX
YpaBHEHU MaTeMaTUYECKON
(U3MKH BTOPOTO MOPSIIKA.

4. O0beM, CTPYKTYPA U COAepKaHUe TUCHUIINHBI



OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISICT 2 3a4.el., 72 aKkaj.Jac.

®opMbI TEKYLIETO
Buabl yueOHbIX 3aHATHI, KOHTPOJIA
BKJII0OYasi CAMOCTOSATEIbHYIO yCIeBaeMOCTH
Tembl (pa3aesibl) Cem
Ne padoTy CTY/ICeHTOB,
AMCUMILTUHBI, ecT
n/n U UX TPYA0EMKOCTH ®opma
HX COJepKaHue p .
(B akageMHUYeCcKHX 4acax) MPOMEKYTOYHOM
arrecTauMu
(mo cemecTpam)
KonTakTHasi padora \
aTTe
camoc
mpa |1ab |KoH |cTarl
TOSITE
JEK |KTH [0pa |Cy]l [MOH
LIUU |4eC |TOp |bTa |HBIE JIbHas
pabort
KHE |HBIE |[IUHU [UCIT
bITa
HUS
Beenenue 6 | 2 | 4 1 4
YpaBHeHus
2. |°P 6 | 7|14 2 16 |KoutponbHas padota Nel
TUTIEPOOTIYECKOTr0 THIIA
YpaBHeHUA
3. [P 6|48 1 16
r[apa6om/1qec1<oro TUIIa
VpaBHEHHUS SIIUNTHYECKOTO
4. 7P 6 | 4 | 8 1 16 |KoutponbHas pabora No2
THIIA
Bcero 3a 6 cemecTp 17 | 34 5 52 |3auer
Bcero 17 | 34 5 52

Conep:xanue pa3iesioB IUCHUILIMHBI:

1. BBenenne.

[lonsiTe ypaBHEHHsS B YaCTHBIX NMPOM3BOJHBIX (MareMarnyeckoi (usuku). OCHOBHBIE
THUIIBI JJMHEHHBIX YpaBHEHUH BTOporo nopsaka. Kiaccudukanus TMHEHHBIX ypaBHEHUH BTOPOTO
nopsiika. [IpuBeaeHune IMHEWNHBIX YPAaBHEHUI BTOPOTO NOPAJIKAa K KAHOHUYECKOMY BULY.

2. YpaBHeHHs runep00IHYeCKOro THIA.

BriBon ypaBHeHus kosnebanuit crpyHsl. [locTaHOBKa KpaeBbIX 3a7a4 i OCCKOHEYHOU U
nojgyorpaHndeHHo  ctpyHel. @opmyna Jlamambepa. Iloctpoenue mpoumis CTPYHBI
Hcnonb3oBanue hopmynsl Jamambepa u pa3zoBoil MIIOCKOCTH ISl peIIEHUs KPaeBbIX 3a/1ad JJis
OeCKOHEUHOW CTpyHBI. PemieHust KpaeBbIX 3ajad il MOJYyOTPAaHUYEHHOM CTPYHBI METOJOM
npoaokeHuil.IToctaHoBKa KpaeBbIX 3a1a4 U1l KOHEYHOUM CTpYyHBI. Pellienne KkpaeBbIxX 3a1ay AJist
OJTHOPOJHOTO ypaBHEHMs KojeOaHuil cTpyHbl MeronoMm Dypre. Meron Dypbe ais penieHus
HEOJIHOPOJHOTO ypaBHEHUS KOeOaHUIl CTPYHBI.

3. YpaBHeHHns napado/1n4ecKoro Tuma.

BriBoa ypaBHeHus temnonpoBogHocTd. [TocTtanoBka kpaeBbix 3a1ad. Meron @ypbe miid
ypaBHEHHs TeIionpoBoAHocTH. DyHKUMA HCTOUHMKA. PemeHue KpaeBbIX 3amad  AJs
OJHOPOJIHOTO ypaBHEHUs TeronpoBogHocTH MeTtoaoM Dypee. Meron Dypbe g penieHus
HEOJIHOPOJHOI'0 YpaBHEHUS TEIIONPOBOIHOCTH.

4. YpaBHeHUS IJUIMNTUYECKOT0 THIIA.

VYpaBuenue Jlammaca. IloctaHoBka KpaeBbIX 3aj1ad.YpaBHeHue Jlamutaca B IOJSPHBIX
KoopauHarax. Pemenue kpaeBbix 3aaad miisi ypaBHeHus Jlamnaca meronoM dypre. YpaBHeHHe
Ilyaccona. Pemenue kpaeBbix 3amad i ypasHeHus [Iyaccona meronom @ypee.



5. O0pa3oBaTe/ibHble  TEXHOJIOTHH, HCHOJb3yeMble TNPH  OCYUIeCTBJICHHH
00pa3oBaTeILHOIO MPoIecca MO0 JMCHUILIHHE

VYpaBHEeHUS MaTeMaTHYecKoW (U3MKM — BaKHAs M JOCTATOYHO CIIOKHAs MaTeMaThyecKas
JUCLMIUINHA. MeTonuKa IpenoJaBaHus COYETAeT JICKIMOHHOE U3JI0KEHUE C HaBBIKAMU
NPaKTUYECKON pabOTHI, B TOM YHCJIE CAMOCTOATEIBHOM.

Jlexyuu. CocTtaBlieHHEe KOHCIIEKTa JICKIUM W JaibHeimas paboTra ¢ HUM NPH MOJATOTOBKE K
3aHATHUAM BBICTYNAET KaK 3HAYUTENbHAs YacTh IIpoLecca 00yueHHMs..

Ilpakxmuueckue 3auamus TPOBOIATCA B aKaJEMUYECKUX TIpydmax TMoOJ PYKOBOICTBOM
npenogasarensd. llpenonaBaHue CTpPOMTCS Ha pa3yMHOM JUIsl KaXJIO0M TEMbl COYETaHWUU
KOJUICKTUBHOW pPa0OTHI TPYNIBI C CaMOCTOATEIbHONW HWHAWBUIYaTbHON pabOTON CTY/IEHTOB.
Jonyctuma Takxke paboTa B HEOOJNBUIMX Tpynmax Mo OOCYXKIEHUIO CEpUU B3aMMOCBS3aHHBIX
BOIIPOCOB.

Jomawnue 3a0anuanaloTcs K O4epeHOMY NMPAKTUYECKOMY 3aHATHIO WM JIeKIUU. CTyIeHTHI
PEryJsipHO MOJIYYal0T 3aJaHUS IO CAMOCTOSITEIbHOMY U3YYEHUIO HEKOTOPBIX BOIIPOCOB Kypca, a
TaK)Ke JOMOJHUTENBHBIX €r0 Pa3/IesioB, [0 YUTEHUIO yUeOHO! IUTEepaTyphl.

I'pynnossie xoucynbmayuu NPOBOASATCS MEpe]l KOHTPOJIbHBIMU MEPONPUATUAMU (KOHTPOJIbHBIE
paboTbl, 3ayer) s OOJNBINON TPyNIbl CTYACHTOB C IENbIO CHCTEMAaTH3allud 3HAHUNA H
YCTPaHEHUIO UMEIOIINXCS CI0KHOCTEN ¢ MOHMMaHUEeM MaTepHala O0IIero XxapakTepa.

Hnousudyanvhvle KOHCYIbMAYUUTIPOBOIATCS PETYISAPHO IS JKENAIOINX C LENBI0 YCTPAaHEHUS
UMEIOIUXCA Y CTYJCHTOB MPOOJIEM C MAaTepHaIOM YaCTHOTO XapakTepa.

Camocmosmenvhas paboma peamn3yeTcs:

1. HemmocpeacTBeHHO B IpoIiecce ayAUTOPHBIX 3aHATHH.

2. B KOHTaKTe C MIpenojaBaTeleM BHE PAMOK pAaCIUCAHUS — Ha KOHCYJIBTAlUAX IO
y4eOHBIM BOMPOCaM, MPHU JUKBUJAINN 33J0DKEHHOCTEH, MPHU BBHINOIHEHUH WHIMBUAYaJIbHBIX
3aJaHud U T.]I.

3. B 6ubnunoreke, 1oma, ¥ T.J. IPU BBIIOJIHEHUH CTYACHTOM JOMaIlHeil paboThl.

JInst  BBIPaOOTKM HABBIKOB CaMOCTOSTENFHOW pabdOTBI B paMKaxX MPAKTUYECKUX
3aHATUIOKOJIO MTOJIOBUHBI BPEMEHH OTBOAMTCS HA CAMOCTOSTEIILHOE PELICHHE 3ajay.

ITo pe3ynbTraraM caMOCTOSATENBHOIO PELIECHUS 33/1a4 U I10 UTOraM IIPOBEPKU JTOMAIIHETO 3a1aHUs
CTYNEHT ImoilydaeT oueHkd. [lo MarepuamaM  HECKOJIBKHX  B3aMMOCBA3aHHBIX TEM
IPOBOIUTCAKOHMpOabHas padoma. OLEHKH, TMONyYEHHBIE MO HWTOraM KOHTPOJBHBIX padoT,
YYUTBIBAKOTCS HA 3a4eTe.

3auém uenecoobpa3zHo MPOBOAUTH B MHUCbMEHHOHM M ycTHON (hopme. BaxkHo npoBepuTh y
0o0y4aroIuxcsi HEe TOJbKO TEOPETHYECKHE 3HAHUSA, HO U INPAKTUYECKUE HABBIKU DPELICHUS
ypaBHEHHMI MaTematuueckoil ¢usuku. [Ipum sToM K Kaxkaomy oOyuaromiemycss HeoOXOIuM
UHAUBUIYAJIBHBIA TOAXOA. YUHMThIBaeTcs paboTa B TEUEHHE CEMECTpa Ha IMPaKTHYECKUX
3aHATUAX. B ciydae BBICOKMX OLIEHOK («XOPOIIO» U «OTIMYHOY») IO UTOI'aM KOHTPOJIBHBIX padoT,
3a4€T MPOU3BOAUTCS YCTHO U TOJBKO IO JIEKLMOHHOMY Kypcy. JlIsl OCTaJIbHBIX 00ydJaromuxcs
3a4€T BKIIOYAET B ce€0sl U MUCHbMEHHOE BBIMOJIHEHHE MPAKTUYECKUX 3aJaHUi. DTO MO3BOJISIET
3aMHTEPECOBaTh OOYYAIOLIMXCS, MOOYIUTh HMX K CAaMOCTOATEIBHOMY H3YYEHHIO ypaBHEHHUH
MaTeMaTHYECKON (PU3HKH.

6. Ilepeyenbr UHGPOPMANMOHHBIX TEXHOJIOTHiA, UCIOJb3YeMbIX MPH OCYUIECTBJIECHUH
00pa3oBaTe/ILHOIO TMpolecca MO JAUCHUILJIMHE, BKJIKYAsA MepevYeHb JHMUIEH3MOHHOIO
NMPOrpaMMHOro obecnedyeHusi W HUHPOPMAUMOHHBIX CHPABOYHBLIX cHCTeM (NpH
HEe00XO0AUMOCTH)

B mporuiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO MPOLIEcca UCTIONb3YIOTCS:

— U1t GOpMUPOBAHHS TEKCTOB MAaTEPHAIIOB JUIS TPOMEXKYTOUHOM U TEKYIIeH aTTecTalllH,
JUIsL pa3pabOTKU JOKYMEHTOB, IpEe3eHTaluil, Ais paboThl € SJIEKTPOHHBIMHU TaOIHMIIAMH -
nporpamMbl  OfficeStd 2013 RUSOLPNLAcdmc 021-10232, LibreOffice (cBoGoanoe),
n3gareabcekas cuctema LaTeX;



— JUIA TIOMCKa ydeOHoW smrtepaTypbl Oubmmoreku Spl Y—-ABTOMaTu3npoBaHHAs
6ubmmoreuynas nnpopmarnronnas cucrema "BYKMU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOM U JONOJHHUTEJNbHON Y4YeOHOW JIMTEpaTypbl, PecypcoB
HH()OPMANMOHHO-TEJIEKOMMYHHUKAMOHHOI ceTu «UHTepHeT», HEOOXOAUMBIX sl
OCBOEHMS THCIUIIUHBI

a) OCHOBHAS:

1. Jlecun, B. B., YpaBHeHuss maremarudeckoit ¢puszuku : yued.mocodbue i By3oB / B. B.

Jlecun, M., KYPC; UH®PA-M, 2017, 240c

2. Merox @ypse pemenns 3aaad MaTeMaTHYeCKOil (PU3UKH : ydeOHO-MeToauueckoe nocobue / coct. C. E.
Amnyodpuenko, B. A. Illabapuun ; SIpoci. roc. yH-1, SIpocnasis, SApl'Y, 2018, 92¢

3. Meton ®@ypbe penieHns 3a1a4 MaTeMaTHIecKol (U3UKH [ DIIEKTPOHHBIHN pecypc] : yaeOHO-MeTOInIecKoe
nocobwue / coct. C. E. Anydpuenko, B. A. Illabapmmun ; SApoca. roc. yu-T, Spocnasis, Apl'Y, 2018, 92¢

4. baiikoB B. A. YpaBHeHus mareMaTHuecKo Qu3uKu: YUeOHUK M mpakTUKyM. / baiikoB
B.A., XKubep A.B. - 2-¢ uzn. - M.: UznarensctBo Opaiit, 2017. - 255. DneKTpoHHBIN
pecypc https://biblio-online.ru/viewer/E4ACC7C7D-F3F0-4CD2-8080-
579C7F19DA97/uravneniya-matematicheskoy-fiziki#page/1

0) OTIOJTHUTEIILHAS

1. TuxonoB A. H., Camapckuii A. A. YpaBHEeHHUs] MaTeMaTU4eCKON (HU3UKH. — 7-€ U3 —
M.: U3n. MI'Y: Hayka, 2004. — 798 c.

2. bymak b. M., Camapckuii A. A., TuxonoB A. H. COopHUK 3a7a4 MO MaTeMaTUYECKOM
busuke. — 4-e u3a. — M.: Guzmataut, 2004. — 688 c.

3. KpacuoB M. B. VYpaBHeHHsT MaTeMaTH4eCKOHl (HU3UKU: METOAMYECKHE YKa3aHUS. —
Spocnasns: Apl'Y, 2007. — 36 c.

B) pecypchl cetu «MHTepHET»

8. MarepunajbHO-TeXHUYECKAS 0a3a, Heo0XoauMas hifi {: OCYILEeCTBJICHUS
0o0pa3oBaTeIbHOIO Mpolecca 1Mo JMCHUIJIMHE

® cClielHAIbHbIC TOMEIICHUS:

-y4eOHble ayIUTOpUU AJIS MPOBEACHUS 3aHSITUN JIEKIIMOHHOTO THIA M MPAKTHYECKUX
3aHTHIA (CEMHUHAPOB);

- yueOHBIE ayIUTOPUH AJI IPOBEACHUS TPYIIOBBIX U MHIUBUYaIbHBIX KOHCYIbTALIUM,

- y4eOHbBIE ayIUTOPWUU JUIsI TIPOBEICHHS TEKYIIEro KOHTPOJS U MPOMEKYTOUHOU
aTTecTaluu;

-TIOMEIICHHUSI JIJIsI CAMOCTOSATEIBHOM PaboThI;

-IIOMEIICHUS ISl XpaHEeHUS U MPOGUIAKTHUIECKOr0 OOCITYKHUBaHUSI TEXHUYECKUX CPEJICTB
o0Oy4eHusl.

[Tomenenust yIsi cCaMOCTOATENBHON PabOThl 00yUYaIOIMUXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYCHUS K ceTu «VHTepHeT» m oOecredeHueM JoCTyra B
3EKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aliu.

Uwrcno mocaJouHbIX MECT B JIGKIIMOHHOW ayAHTOpHH OOJbIIe MO0 PaBHO CIIHCOYHOMY
COCTaBY MOTOKA, a B ayIUTOPUU JJI TPAKTUUECKUX 3aHATUI (CEMUHAPOB)— CIIUCOYHOMY COCTaBY
IpyMIbl 00yYaIOIIUXCSl.

e (onx 6uOIMOTEKH.
® KOMIIBIOTEpHAs TEXHUKA.

ABTOp(BI) :

JlonieHT Kadenpsl KOMIBIOTEPHBIX ceTeld, K.(.-M.H. E.B.KoHnoBanos


https://biblio-online.ru/viewer/E4CC7C7D-F3F0-4CD2-8080-579C7F19DA97/uravneniya-matematicheskoy-fiziki#page/1
https://biblio-online.ru/viewer/E4CC7C7D-F3F0-4CD2-8080-579C7F19DA97/uravneniya-matematicheskoy-fiziki#page/1

IMpuaoxenne Nel k padodeil nporpamMMe JUCIUTIIAHbI
«YpaBHeHHs MAaTeMATH4YeCKO# (pu3uKkm»

DoH/1 OLIECHOYHBIX CPECTB
JJISl IPOBeeHN S TEKYLeH 1 MPOMEeKYTOUYHOM aTTeCTAllUM CTY/IEeHTOB
Mo JUCIHUILJINHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UM HHbIE MATEPHUAJIbI,
He00X0AuMBbIe 1JI OLleHKN 3HAHUI, YMEHHM i, HABBIKOB M (MJIM) ONbITA
JAesITeJIbHOCTH, XaPAKTePU3YOIIUX 3Tanbl GOPMUPOBAHNUS KOMIIETEHIIHI

1.1 KoHTpoJbHbIe 3aJaHUS] M HHbIE MATEPUAJIbI,
HCNOJIb3yeMble B MIpoLecce TeKylleil aTTecTanun

KonTpoabHbie padoThl

BapuaHT KOHTpPOJIBLHOI padoThl Ne 1:
(nposepka OIIK-4 u IIK-1 (¢ uacmu ymenuil pabomol ¢ ypagHeHUAMU 6MOPO20 NOPAOKA 6
UeaoM u peuwieHus 2unepooaudecKux ypasHeHuil))

1. TlpuBectu  ypaBHEHUE Uy = 25Uy, + 5Su, — Uy +25u Kk coenuaibHOMY
KaHOHUYECKOMY BHITY.

2. Tlony6eckoneunas ctpyHa x>0 ¢ 3aKperIeHHbIM KOHIIOM X = 0 B MOMEHT BpEMEHH t =
0 Haxomgwiach B COCTOSHUM IIOKOS M HMela mnpodmib ckopocted y(x) = (x —1)(2 —
x)npuxi(1,2) u y(x) = 0 npu xi(1,2). Haittu npoduis crpyss! npu t > 0.

3. Crpyra 0 < x <p c 3aKkpelsIEHHbBIMM KOHIIAMM 10 MOMeHTa BpeMeHu t = 0
Haxonaunack B mokoe. C momeHTa BpemeHu t = 0 Ha Hee JEHCTBYET paclpejeiieHHas cuiia ¢

Lo . .3 . o
JUHEWHOU TUIOTHOCTBIO f (X, t) = psin 2x sin 5t TIe p — IMHEHHAsA TIIOTHOCTD CTPYHBI. Haiitn

3aKOH KOJICOaHUS TOUEK CTPYHBI.

BapuaHT KOHTPO/IBbHOI padoThl Ne 2:
(nposepka OIIK-4 u IIK-1 (6 wacmu ymenuit peuwienua napadoauuecKux u 11unmudeckux
YPaeHeHuii))

1. Pemutsh KpaeByro 3a1ady:
Up = Uy + 4Uy + AU, Ul x—g = Ulx=p = 0,U|¢=¢ = e~ ?*(sinx + 2sinxcos2x).
2. [loBepxHOCTbH | mpaBblil KoHel crepxHs x1[0, p]Tennonsonuposansl. Ha eBom KoHIie

2
noanepxxuBaercs temreparypa u(0,t) =e*t, rae a- KodQQUUMEHT B  ypaBHEHHH
ch(x—p)

., 3
TETUIONPOBOAHOCTH. HavanmpHoe pacmpenenenue temmnepatypsl u(x,0) = chp + Zszx.

Haiitu Temnepatypy CTepKHs.

3. Pemuts 3amauy Qupuxie g ypaBHeHus Jlamnaca B konele 1 < p < 2, eciin
. o R S
U|p=1 = 4c0s2j + sin2j,u|,—, = cos2j + ZSlTlZ].



IIpaBuja BEICTAaBICHMS OIICHKH I10 pe3YyJIbTaTaM KOHTPOJBHOU Da6OTBII

OneHka Mo pe3yjabTaTaM KOHTPOJIbHOM paboThl cuMTaeTcss B Oaiax MO CIEAYIOLIEMY

MPHUHIIAITY: PABUILHO BBITIOIHEHHOE
3aganue Nel — 1,5 Oana,
3aganue Ne2 — 1,5 Gamia,
3aganue Ne3 — 1,5 Oamna.

Kaxxnoe u3 3amanuii MOXKET OBITh OIEHEHO YaCTUYHO, a IMEHHO:

1 Gaymt — ecy Mpy BEPHOM B IIEJIOM PEIICHUH J0IyIIeHa apudmeTrndeckas omuoka, u3-3a
KOTOPOH MOJIy4WJICsi HEBEpHBIN OTBET, MO0 B IIEJIOM BEPHOE PELICHHE HE JOBEICHO /10 KOHIIA,
100 B 1I€JIOM BEpHOE PEIICHHE HEAOCTaTOYHO apryMEHTHUPOBAHO;

0,5 6ama — eciii B peUICHUN JIOMYIIEHO HECKOJIIBKO apu(PMETHUECKUX OIIUOOK, 100 Ke
OTCYTCTBYET HEOOXOAMMasl 4acTh PEIICHUs MpPU HAIWYUU BEPHO M3JIOKEHHBIX APYrHX dacTei
pereHus.

[TonHOCTBIO HEMPABUIIHLHO BBITTOTHEHHOE 3aaHue - () 6amioB.

MaxkcruMaabHOE KOJTHYECTBO OAJLIOB 110 UTOTaM CaMOCTOSATEIbHOU paboThl — 4,5 Garia.

HaGpannoe konmuuecTBo 617108

ot 4 no 4,5 cooTBeTcTBYeT (POPMHUPOBAHUIO HA JAHHOM JTarie OCBOCHUS IAVCIMILTUHBI
MPOBEPSAEMBIX YMEHUI Ha BBICOKOM YPOBHE (OLIEHKA «OTIMYHOY),

3-4 Ganna — Ha MPOJBUHYTOM YPOBHE (OLICHKA «XOPOILO»),

2-3 Gayia — Ha IOPOTOBOM YPOBHE (OILIEHKA «YIOBJICTBOPUTEIHLHOY),

MeHee 2 6ayuIoB — yMeHus He c(hOpMHUPOBAHBI (OLIEHKA «HEYIOBIETBOPUTEILHOY).

TecT aJ1s1 caMONpoBepKH MO pe3yJIbTATaAM OCBOEHHS TUCHUILINHBI.

IIposepka chopmuposannocTu komnerenuuit OIK-4 u IMK-1
(mpaBUIIBHBIE OTBETHI OAUYEPKHYTHI)

1. YpaBHeHHsI MaTeMaTHUECKOM (PU3MKH MaTeMaTHYECKUM 00Pa3oM. ..

1) onpenenstoT Pu3nuecKre KOHCTAHTHI
2) YCTaHABIMBAIOT (PU3NUECKUE 3aKOHBI
3) OMMUCHIBAIOT (HU3UICCKUE MTPOIIECCHI
4) YTOUHSIOT (PU3NYECKYIO PEATbHOCTD

2. BaxHeHIMMHU cpelu ypaBHEHUI MaTeMaTH4eCKOH (DU3MKU SBISIOTCA ypaBHEHUS

nopsijKa
1) IIEpBOro
2) BTOPOTO
3) TPETHETO
4) YETBEPTOTO

3. HeusBecTHast pyHKIMS B ypaBHEHUSIX MaTeMaTUUECKOW (DU3UKH 3aBUCHT. ..

1) OT OJJHOM IEPEMEHHOU

2) OT HECKOJbKUX NEPEMEHHBIX
3) OT YCIJIOBUH Cpefbl

4) OT PU3HYECKUX PeaTHil

4. Cpenu TUNOB ypaBHEHHI BTOPOTO MOPSAKA HET. ..
1) TUIEePOOINYECKUX
2) AJUTMNITHYECKUX

3) KPYTOBBIX



4) napaboTUIECKUX

5. ®opmyna JlamamOGepaB ypaBHEHUSX MaTEMAaTHIECKON (DU3UKH — ITO...

1) MPU3HAK CXOAUMOCTH psia

2) WHCTPYMEHT pPElICHUs] YPAaBHEHUN KOJICOAHWS CTPYHBI

3) 3aKOH TECYECHMS )KUJKOCTH B CPEJIE C CONPOTUBIICHUEM

4) 3aKOH M3MEHEHHS AJIEKTPUUYECKOIr0 MMOTEHIINAaJa B BAKyyMe

6. MeTon pazaeneHus NepeMEeHHbIX MHAYE HA3bIBAIOT. ..

1) MeroaoM Hamoseona

2) meroaomllezaps

3) METOJIOMCHAMCKHUX OJIN3HEIIOB
4) MeToaoM Dypbe

7. CmerieHHast KpaeBas 3a7a4a He MOXKET BKIIIOYaTh B CeO4. ..

1) YpaBHEHUE TEIJIONPOBOAHOCTH
2) SKOHOMHUYECKHE YCIOBHS

3) Ha4yaJIbHBIC YCIIOBUS

4) TPaHUYHBIC YCIOBUS

8. B ocHoBe MeTona @yphe JEKUT Ues. ..

1) NPUBEICHUS BCEX PEUICHUH K 00IeMy 3HaMEHATEIIO

2) N0CJIE0BATENbHBIX MPUOIMKEHUI OHOTO PEILIEHHsI K JPYTOMY

3) [OKMCKAa MHOXECTBA YAaCTHBIX PEHNICHUN € NOCAEAYIOUMM UX CYMMHUPOBAHUEM
4) BEPOSITHOCTHOTO Tepedopa

9. ®yHKUMH, YIOBIETBOPAIONIME YpaBHEHUIO Jlamiaca, Ha3bIBAIOTCA. . .

1) CXOISIIITUMHUCS

2) HEIPEPHIBHBIMU

3) rapMOHUYECKUMHU

4) JTUCTaPMOHUYECKUMHU

10. K TunnunbiM 3a1a9aM Ju1sl ypaBHeHHs Jlanaca He OTHOCATCS

5) 3amauda upuxie
6) 3aj1aya DUHIITEHHA
7) 3agada HeroToHa
8) 3amauya Helimana

Kasxprit mpaBuiIbHBIN OTBET OIIEHUBAeTCs B 1 Gai.

HaGpannoe kommuectBo OamnoB 9-10 cooTBeTcTBYeT (HDOPMUPOBAHHIO IMPOBEPSIEMbIX
KOMITETCHIIM Ha BBICOKOM ypOBHE, 7-8 0ayuioB — Ha MPOJBUHYTOM ypOBHE, 5-7 0amioB — Ha
IIOPOT'OBOM YPOBHE, MEHEE 5 OaJIOB — HIKE TIOPOrOBOT'O YPOBHSL.

1.2 Crincok BONpoCoOB U (/M) 3aaHUM 1JIsl IPOBEACHUS IIPOMEKYTOYHOM
aTTecTaluu

Ha 3adere mpoBepsieTcst chopMHUPOBAaHHOCTh 3HAHUH, YMEHU W HABHIKOB B COOTBETCTBHH
¢ komrierenuueit OIIK-4 u T1K-1.

3adeT mMpPOBOIUTCS B MUCBMEHHON M YCTHOU (opme. BaskHO mpoBepuTh y 00yJaronuxcst
HC TOJIBKO TCOPCTUYCCKUC 3HAHUA, HO ©W TPAKTUYCCKHUC HABBIKHW PCIICHUA ypaBHeHI/II\/'I



MaTemaruueckoi ¢pusuku. [lpu 3Tom K KaxxaomMy oOydaromeMmycsi HeoOX0IUM WHIUBUIYaTbHBIN
NOaX0/A. YUuThIBaeTcs paboTa B TeUeHHE CeMecTpa Ha MPAKTUUYECKUX 3aHATHAX. B ciydae
BBICOKHX OIL[EHOK («XOPOILIO» U «OTJIIMYHOY) TI0O UTOraM KOHTPOJIbHBIX padoT, 3a4ET MPOU3BOAUTCS
YCTHO U TOJIBKO IO JIEKIIMOHHOMY Kypcy. /11 ocTanbHBIX 00ydyaromuxcst 3a4€T BKIIOYAET B ce0s
Y IMCbMEHHOE BBINIOJIHEHUE MPAKTUYECKUX 3aJaHUM.

3adeT BBICTAB/ISACTCS IO UTOTaM OTBCTOB, JAHHBIX CTYACHTOM Ha TeOpeTI/I‘IeCKI/Iﬁ BOIIPOC

U3 CIHUCKa BOIMPOCOB, a TAKXKE PEIICHHs MpaKkTUYecKol 3amaun. CHUCOK BONPOCOB U MEpPEeUYEHb
MPAKTUYECKHX 3a]auK 3a4eTy 3apaHee JOCTYIMHbI 00y4YaronumMcs.

™

Nk W

10.
11.
12.
13.
14.

15

16.
17.
18.
19.
20.

21

Cnucok BONPOCOB K 3a4eTy

[lonsiTe ypaBHEHHs C YacCTHBIMM IPOU3BOJHBIMM M €ro pemeHus. ['paHuuyHble U
HayaJIbHbIE YCIOBHUSL.

TunuuHbie ypaBHEHHS MaTeMaTH4YecKoW Qusuku. @Ousndeckas HHTEPIPETAIUS
YPaBHEHUU U JONOIHUTENIBHBIX YCIOBUM.

Knaccudukanust ypaBHEHU BTOPOTO MOPSIKA.

[IpuBenenne runepOOTUIECKUX YpPaBHEHUH K KAHOHUYECKOMY BUY.

[TpuBenenve napaboauYecKX ypaBHEHUN K KAHOHUYECKOMY BHUTY.

[IpuBenenue >IUNTHYECKUX YPAaBHEHUN K KAHOHUYECKOMY BUY.

[IpuBeneHne NTMHENHBIX YPAaBHEHHUI BTOPOTO MOPSAAKA K CIIEHUATIBHOMY KaHOHUYECKOMY
BUTY.

BriBon ypaBHeHus konebanuit cTpyHsl. [locTaHoBKa KpaeBbIX 3a1a4 Jisi 0ECKOHEUHOTO U
[0JIyOIPaHUYEHHOIO CITydasl.

beckoneunas crpyna. ®opmyina [lanambepa.

[TonyorpanuueHHas crpyHa.MeTo IpOJOJIKEHUN.

OrpanuueHHas cTpyHa. [TocTaHOBKa KpaeBbIX 3aj1ay.

Metox @ypbe Ui OTHOPOJHOTO YPaBHEHUS KOJeOaHUI CTPYHBI.

O6ocHoBanue metona Dypbe 1 ypaBHEHHS KOJICOaHU CTPYHBI.

Pemenne HeOAHOPOTHOTO YpaBHEHUS KoJeOaHU CTpyHBI MeToZioM Dyphe.

. BoiBo ypaBHeHMs TeruionpoBOAHOCTH. IlocTaHOBKa KpaeBbIX 3aday Uis ypaBHEHHS

TEIJIONPOBOJHOCTH.
Meton @ypbe U1 OAHOPOJHOTO YPAaBHEHHUS TEIUIONPOBOAHOCTH.

Ob6ocuHoBanme Metoga Oypre I ypaBHEHHS TETIONPOBOAHOCTH.

Penienre HEOMHOPOAHOTO ypaBHEHUS TEIUIONPOBOAHOCTUMETOAOM Dyphe.

3anauu, npuBoAsALIMe K ypaBHeHUM Jlamnaca u Ilyaccona. [ToctanoBka KpaeBbIX 3a1ad.
Omneparop Jlannaca B MoJIIpHON CHCTEME KOOPJUHAT.

. Pemrenne 3anaun {upuxne nius ypaBHeHus Jlamiacameronom @ypbse BHYTpU U BHE Kpyra.
22.
23.
24.
25.

Pemenue 3amaun Jupuxne mis ypauenus JlaninacameronqoM @ypbe B KOJIBIIE.
Pemenue 3agaun Helimana juis ypaBHeHus Jlamumacameroqom @ypbe B Kpyre.
Pemienue TpeTheil KpaeBoi 3aa4u B Kpyre MetojioM Dypre B Kpyre
VYpasuenue [lyaccona, ero pemenue Mmerogom dypse.



IIpakTHyeckue 3a1aHUsI K 324eTy:

1. TIpUBECTH YPaBHEHHME Uyy — 2Uyy + Uyy + AUy +fu, =0 (@ u [ — KOHCTAHTHI) K
CTeHaTbHOMY KAaHOHUYECKOMY BUY.

2. B HeBBIPOXKIEHHOI 00macTH xy # 0 NPUBECTU K KAHOHMYECKOMY BHIY ypaBHEHHE 221Uy, +
4xyuyy, + 4x*uy, + 2yuy, + x2y*u = 0.

3. Honyorpanudennas ctpyHa x>0 ¢ 3aKperieHHbIM KOHIIOM X = 0 B MOMEHT BpeMeHHu t = 0
HAXOJMJIaCh B COCTOSHHUW TIOKOSI M HMMeJa HadalnbHbId mpodmas ¢(x) = (x —2)(4 —
x)npux € (2,4) u ¢(x) =0 mpu x & (2,4). Haiitu dopmynsl, MpeacTaBiasIoOUIe 3aKOH
JIBU>KEHUS TOUEK CTPYHBI Iipu t > 0.

4. Ctpyna 0 < x < p ¢ 3aKperI€HHbIMA KOHIIJAMH OMTUCHIBAECTCS YPABHEHUEM: Uyy = Uy + 2Up +
u. Haiitu u(x, t)nput > 0, eciu u|p—q = Sin3x, us|;—o = sin 5x.
5. Crpyna 0 < x < p ¢ 3aKpeIJIEHHBIMU KOHIIAMHU OIIMCBHIBAETCS YPABHEHHUEM: Uy, = 4Uy +

8u; + 4u. Halitu u(x, t)mput > 0, ecnu U|;—g = SINX, Ut|i=¢g = Sin 5x.

6. Pemuthb kpaeByto 3anauy:
Upe = 4Uyy — SU + 8sinx cos t,u|y—¢g = U|x=rg = 0,U|t=g = SIN X, Ut|t=g = O.

7. Konupsl crpynsl konebmiorest mo 3akoHy u(0,t) = u(p,t) = 2sin % IIput = 0 HauvanbHOE

OTKJIOHCHHC HYJICBOC, @ HadaJibHast CKOPOCThb

X p
Sin— X COS—— X 1 o
us(x,0) = sin_zﬂa +cos—— S,n—zﬂasm 2o B ypaBHeHuU CTpyHBI a’ > The k = 1,2,.... HaliTu 3akoH
2a

KOJIeOaHU TOUEK CTPYHBI.

8. CTepxeHb, HAXOAIIMICS MO JEHCTBUEM PACTIPEICIEHHON CUJIIbI, OMMMCHIBAETCA YPAaBHEHUEM:

3
Uy + 6U; + 9u = u,, + cos(vV10t)cosx. Konen crepxkus x = 0 cBOOOIeH, a KOHEI[ X = ?p

3akperuieH. HaiiTi ycraHoBHUBIIMECS KOJIEOAHHS CTEPHKHSL.

9. CtepxeHb, HAXOAALIMICS O] AEUCTBUEM pacpeeIEHHON CUIIbl, ONIMCHIBAETCS YPAaBHEHUEM:

Uge + 2Up + U = Uy, + cos(V2t)sinx. Konusl crepsxus x = 0 u x = p 3akpernnensl. Haiiru
YCTaHOBHBIIHECS KOJICOAHNS CTEPIKHSL.

10. Haiitn npenenbHOE 3HAYEHUE TEMIEPATYpPhl B TEIJIOU30JUPOBAHHOM CTEpKHE mput — ¥,
€CIM U|y—g = € " M U|y—; = 0. B ypaBHEHHH TEIIONPOBOAHOCTH 3HaUeHuE a = 1.

11. HaiiTi ycTaHOBHMBIIMECS TEIUIOBEIC BOJHBI B cTepxkHe X1[0,p], Ha GOKOBON NMOBEPXHOCTH
KOTOPOTO TPOMCXOAMUT TEIUIOOOMEH CO Cpeloil, HMEIINeld HyJIeBYI0 TeMIeparypy.
Koaddumuent tenmoodmena paBen h. Ilo crTepkHIO pacmpeneieHbl MCTOYHHUKH TeIja C
mwiotHoCcThIO f(X,t) = cp[cost + (a® + h)sint]sinx, rae a — ko3QOULIMEHT B ypaBHEHUH
TEIUIONpPOBOAHOCTH. Ha KOHIIaX cTepskHS MOANEpKUBAETCS HyJeBasi TeMIepaTypa.

12. Pemnts 3amauy dupuxine mig ypaBueHus Jlamnaca B kossle 1 < p < 2, ecnu
o 1 . ..
Ulp=1 =4+ sin2j,ul,—p =2+ Zsm2].



13. Pemnts 3anauy Jupuxine qus ypasHenus Jlamnaca B xonbiie 1 < p < 2, ecnv uf,—q = 2 +

sinj + cos2j,ul,=, =2 + %cosj + 4sin2j.

14. Pemmts 3anauy Jlupuxie mns ypasHenus Jlammaca B obmactu: y = 0, x2 + y2 < a?, ecm
pemenue u(x,y) Ha rpanuie y = 0 obpaliaeTcs B HOJIb, a Ha rpanune x2 +y2 =a?,y =0
BBINTOJIHEHO: U(a cos ¢, a sin p) = 2sin 2 ¢, rne ¢ € [0; m].

] .
15. Pa3pemuma nu kpaeBas 3agava: Au = 0,% |p=1 = sing + cos’¢ + A (rne A — xoHCTaHTa)

s kpyra 0 < p < 1? Ecnu 3aava paspemnma, To HailTH peleHue.

16. PemmTh TpeThIO KpaeBylo 3aiauy uis ypaBHeHus Jlannaca B kpyre p < 2, ecinu
1 . .
(ﬁ —w)|p=2 = 1 —2cosj + 12cos3j.

[TpakTHueckue 3a1aHust B3SATHI U3 CIETYIOIINX HCTOYHUKOB:

1. Jlecun, B. B., YpaBHeHuss matematuueckoil ¢pusuku : yued.mocobue ans By3os / B. B.
Jlecun, M., KYPC; UH®PA-M, 2017, 240c

2. baiikoB B. A. YpaBHeHus marematnueckon (pusuku: YueOHUK U mpakTukyM. / baiikoB
B.A., Kubep A.B. - 2-¢ u3na. - M.: UsparensctBo KOpaiit, 2017. - 255.

2. Ilepeyennb KOMNeETEeHIHIA, 3Tanbl UX (pOpMUPOBaAHUS,
oNnucaHHe MoKa3aTe/eil U KpUTepHeB OLCHUBAHUA KOMIIETEHIIMI HA Pa3IMYHbIX
ramax
X (P OpMHPOBaHHs, ONIMCAHUE IIKAJIbI OLlCHUBAHUSA

2.1 llIkana oueHUBaHUsA CHPOPMHUPOBAHHOCTH KOMIIETEHUMIA U ee ONMCAHUE

OneHuBanue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIM B TPOLECCE OCBOCHUS
JUCLHUIIIIMHBL  OCYILECTBIIAETCA 110 CIEAYIOLEH TPEXYPOBHEBOM ILIKAJIE:

IToporoBelii  ypOBeHB - IPEANOIAracT OTPAKEHHUE TEX OXKHUAAEMBIX pPE3YJIbTaTOB,
KOTOpPBIE ONPEACIAI0T MHUHUMAJIbHBIA HAa0Op 3HAHWW W (WJIM) YyMEHUW M (WJIM) HaBBIKOB,
IIOJIyYEHHBIX CTYACHTOM B pPE3YJIbTaTe€ OCBOEHUS IUCLUUIUIMHBL. [loporoBwlii ypoBEeHb ABISETCS
00s3aTeNbHBIM YpOBHEM [UIsl CTyJIEHTAa K MOMEHTY 3aBEpIICHHUS UM OCBOCHMS JaHHOU
JUCLUIUIAHBI.

IIpoaBUHYTHII YPOBeHB - [IPEAINONAraeT CIOCOOHOCTh CTY/ACHTA HCIOIb30BaTh 3HAHMUS,
YMEHUS, HAaBBIKU M (WJIHM) OMBIT ACATEIbHOCTH, MOJYYCHHbIE MPU OCBOCHUM TUCIMILIMHBI, IS
peieHus npodeccuoHaIbHbIX 3a1ad. [IpoABMHYTHIN ypOBEHBIIPEBOCXOIUT MOPOTOBBIM YPOBEHb
10 HECKOJIBKUM CYLIECTBEHHBIM IIPU3HAKAM.

Bbicokuii ypoBeHB - IpeAnonaraeT CrocoOHOCTh CTYAEHTa HCIOJIb30BAaTh MOTEHLHUAT
MHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HABBIKOB U (MJIM) OIBITA AEATEIBHOCTH, MONYYECHHBIX MPU
OCBOGHUHU JWCLUMIUIMHBI, [ TBOPYECKOTO pelIeHHus MpodecCHOHANbHBIX 3aJad U
CaMOCTOSITENIFHOTO TIOMCKAa HOBBIX MOJXOAOB B HUX pEUICHWU IyTeM KOMOMHHPOBAHUS U
UCIIOJIb30BAaHUSI HM3BECTHBIX CIIOCOOOB pEIIEHUS NMPUMEHUTENIbHO K KOHKPETHBIM YCIIOBHUSM.
BrIcokuii ypoBEHBb IPEBOCXOJUT IIOPOTOBBIN YPOBEHB 110 BCEM CYILIECTBEHHBIM IIPU3HAKAM.



2.2. IlepeyeHb KOMIIETEHINH, 3TaNbl HX GOPMHUPOBAHNS,0NMCAHUE NTOKA3aTeJIell 1 KpUTepHeB OLCHUBAHUSA KOMIIETEHIMI HA Pa3JIMYHBIX

Tanax ux GopMHUpPOBaAHMS

Jdransl IIIkaja ¥ KpUTEPUM OLIECHMBAHUS KOMIIETEHIIHI
Kon dopma (¢popmupo MokasaTenn HA Pa3JIMYHbIX 3Tanax ux GopMUpoOBaHHUHA
KOMIIe- BaHUs
TeHIIUH KOHTpo.Ii (Ne TembI OREHUBARW IHoporossiii . Ny
IIpoaBUHYTHIN YPOBEHD Bbicokuii ypoBeHb
(pa3nena) YPOBEHb
OobwenpodeccHoHaTbHbIE KOMIIETCHIMU
3HaTh: 1. 3nanue 1. 3}‘IJaHI/Ie 1. JeranbHoe BH%HI/IC u
_ (uzmueckyio OCHOBHBIX THIIOB ¢u3nueckoil cymHocTu noHHMaHue (PU3UIECKOM
CYIIHOCTD MPOIECCOB, ypaBHEHHI } MPOLIECCOB, CYUTHOCTH IPOIECCOB,
OITHCBIBACMBIX MaTeMaTH4eCKON OMHUCHIBAEMBIX OMUCHIBAEMbBIX YPABHEHUSIMHU
yPaBHCHHAMH (07637041 YPaBHEHIAMH MaTeMaTHU4eCKOu (PU3UKH.
MaTeMaTU4ECKON MaTeMaTHHeckon
) . 2. usukmy. 2. 3Hanue OCHOBHBIX
busnxn; Bragenue HaBbIKaMu THUIIOB YpaBHEHUM
;;;;HG(I);H;G THIBE pemerus HEKOTOPBIX 2. 3nanne MaTeMaTHIECKOi QU3MKH 1
. YpaBHEHUU OCHOBHBIX TUIIOB YMEHHE UX BBIBECTH.
Ouenku MaTeMaTHICCKOHn MaTeMaTHYeCKO ypaBHEHMI
OITK-4 Lo POTRIbE 14 usma; dusnKu BTOpOTO MaTeMaTHUecKoi 3. 3HaHue METOIOB
T e | ccnosmax ypaswenit | "PP s 1 eToon pouens ocHoBH
. peneHus OCHOBHBIX YpaBHEHHUI MaTeMaTH4ECKON
ﬁiﬁiﬁ?:::;gf: YpaBHEHU } (HU3UKK BTOPOT'O MOPSIKA
MaTeMaTU4YECKON YMEHHE UX 00OCHOBATb.
nopsiaka. (bU3HUKH BTOPOTO
VMeTh: nopsaka 5 4. YMeHnue NpuBOAUTH
— IpHBOTHTE JMHEHHbIE YpaBHEHNUs
SMHEHHbIE ypaBHEHHS 3. Ymenue MaTeMaTUYECKON (PU3UKU
ATEMATHYCCKOR HpI/IBE),Z[I/ITB HCKOTOPBIC BTOPOTO MOPSIAKA K
1(;1/131/11(1/1 BTOPOTO JIMHEUHBIC ypPaBHCHUA KaHOHUYECKHM (hopMam.
MaTeMaTHYECKON
Topsljtka K (bU3UKH BTOPOTO




KaHOHUYECKUM
dhopmawm.

BaageTrh HAaBBIKAMM:

MopsiIKa K
KaHOHHYECKUM (opmam.

4. Binagenne HaBBIKAMUA

5. Brnanenne HaBEIKaM#
pELIEHUS Pa3IMYHBIX
YPaBHEHUI MAaTEMaTUYECKON

— peleHus penieHus pa3anaHbIX (bU3HUKN BTOPOTO MOPSIKA.
pa3IM4HBIX YPaBHEHUU
ypaBHEHUI MaTreMaTHu4ecKou (PU3nKu
MaTeMaTU4eCcKou BTOPOTO MOPsIKA.
($bu3UKH BTOPOTO
MOpsI/IKA.

IIpo¢deccnonaibHble KOMIIETEHIIUN

3HaTh: 1. 3nanue 1. 3nanue 1. JleTanpHOE 3HAHHE U
— (husnyeckyro OCHOBHBIX THIIOB ¢u3nueckoil cymHocTu noHHMaHue (PU3UIECKOM
CYIIHOCTb IIPOLIECCOB, | YPAaBHEHUI IIPOLIECCOB, CYILIHOCTH IIPOLIECCOB,
OMUCHIBAEMbBIX MaTeMaTU4eCcKou OMHUCHIBAEMBIX OMUCHIBAEMBIX YPABHEHUSIMU
YPaBHEHUSAMU buzuku YpaBHEHUSMH MaTeMaTHYeCKON (U3HUKH.
MaTeMaTU4ECKON MaTeMaTU4YeCKO1
usukw; o 2. usukmu. 2. 3HaHHe OCHOBHBIX
— OCHOBHBIE THIIBI Bitanenue HaBbIKaMu THIIOB YPaBHEHUMH
ypaBHEHHI pemeHust HEKOTOPbIX 2. 3Hanue MaTeMaTHYeCKON (UBHUKH U
Ouenku MATEMATHYECKOI ypaBHEHUM OCHOBHBIX THIIOB YMEHHUE UX BBIBECTH.
— ;a:l ggf}if)oanHe " @HSHKH; gaTeMaTI/IquKOI‘/'I ypaBHEHUU }
3auer — METO/bI PEUICHUS H3UKH BTOPOro MaTeMaTUYeCKOn 3. 3HaHWE METO/I0B

OCHOBHBIX ypaBHeHwuii | TOPAIKa (usMKu U METOI0B pEIIeHUs] OCHOBHBIX

MaTeMaTHYECKOMN
($bu3UKH BTOPOTO
nopsiaKa.

Ymersn:
— IPUBOJUTH
JINHEHBIE YpaBHEHUS
MaTeMaTU4ECKON
(hU3UKH BTOPOTO

peLIeHNs] OCHOBHBIX
YpaBHEHUHU
MaTeMaTU4YECKON
¢u3uKH BTOPOTO
nopsiika

3. YMeHue
IIPUBOAUTH HEKOTOPHIE
JIMHEUHBIC YPAaBHEHUS

YpaBHEHU MaTEeMaTUYECKON
($u3MKK BTOPOTO MOPSIIKA U
yMEHHEe UX 000CHOBATh.

4. Ymenue OpUBOIUTH
JIMHEWHBIE YPAaBHEHUS
MaTeMaTHu4ecKo (PU3nKu
BTOPOT'O NOPAIKA K
KaHOHHYECKUM (hopmam.




TOpsIIKa K
KaHOHUYECKHM
bopmam.

BaageTrh HaBBIKAMM:
— pelieHus
pa3TAYHBIX
YpaBHEHUU
MaTeMaTH4YeCKOU
($u3MKN BTOPOTO
MOPSIAKA.

MaTeMaTU4YeCKO1
(bU3UKHA BTOPOTO
MopsiIKa K
KaHOHHYECKUM (opmam.

4. Bnagenne HaBBIKAMH
penieHus pa3InaHbIX
YpaBHEHUU
MaTreMaTHu4ecKou (Pu3nKu
BTOPOTO MOPSIJIKA.

5. Bnanenne HaBBEIKAMU
peleHus: pa3InyHbIX
YpaBHEHUI MaTeMaTUYECKON
($u3MKK BTOPOTO MOPSIIKA.




3. MeroauyecKkue peKOMeHIaUUM NMPenoaaBaTesro
MO NMpoueaype OlleHNBAHUS 3HAHUI, yMEeHN, HABBIKOB M (WJIN) ONbITA
NesiTeJIbHOCTH, XapaKTePU3YyIOIIMX 3Tanbl GopMUpoBaHUs KOMIIETEHIUIT

[enpro mpomenypsl OIICHUBAHMS SIBIISIETCS ONPEICIICHUE CTETICHU OBIAICHHS CTYEHTOM
OKHJIAeMBIMU pe3yJbTaTaMH OO0y4YeHUs (3HAHUSAMH, YMEHHUSMHU, HaBbIKAMH U (WJIH) OIBITOM
JIeATeIIbHOCTH ).

[Ipouenypa oueHMBaHMS CTETIEHU OBJAJACHUS CTYACHTOM OKHUIAEMBIMU pe3ylIbTaTaMu
00y4YeHUs OCYIIECTBISIETCS C TOMOMIBI0 METOAMYECKUX MAaTePUAIIOB, MPEACTABICHHBIX B pa3/elie
«TurnoBble KOHTPOJIbHBIE 33/laHUs WJIM UHBIE MaTepuaibl, HEOOXOIUMBbIE IJi OLIEHKH 3HAHWIA,
YMEHHI, HABBIKOB M (WJIM) OMbBITA JIEATEIHHOCTH, XapaKTEPU3YIOMIMX ATarbl (GOPMUPOBAHUS
KOMIIETCHITAI

3.1 Kpurtepun oueHUBaHMS CTENEHU OBJIA/ICHUS 3HAHUSIMHM, YMEHUSIMH, HABBIKAMU
U (MJIM) ONBITOM JeSITeJIbHOCTH, ONpe/ie/siionye YpOBHU c(popMUPOBAHHOCTH
KOMIIEeTeHIH I

KpI/ITepI/I}IMI/I OLICHUBAaHHWA CTCIICHU OBJIAJICHUSA YMCHUAMU U HABbIKAMU, MTOJYUCHHBIMU B
pe3yabTaTe OCBOECHUS JaHHOHN JUCHUILINHBL, ABIISIOTCS KPUTEPHH, OIIMCAHHBIE B TA0JINLIE pa3ea
2.2.

Kpurepuu oneHnBaHus GOpMYJIUPYIOTCS UCXOAS U3 CIEIYIOUIMX OOLIMX XapaKTePUCTUK
YPOBHEM:

IToporoBelii ypoBeHb (001111e XapaKTEPUCTHKH):

— BJIaJIeHUE OCHOBHBIM 00BEMOM 3HAHUII 110 MpOorpamMme JUCIUIUIMHBI;

— 3HaHWE OCHOBHOW TEPMHHOJOTHH JAaHHON 00nacTu 3HAHUH, CTHJIMCTHYECKH TPaMOTHOE,
JIOTUYECKH MPaBUIILHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI 0€3 CYIECTBEHHBIX OLINOOK;

— BIQJCHHC MHCTPYMEHTAapUEM JHUCLUMIUIUHBI, YMEHHUE €ro HUCIOJIb30BaTh B PEILICHUU
CTaHJAPTHBIX (TUIIOBBIX ) 3a/1a4;

—  CIOCOOHOCTH CaMOCTOSTENILHO TPUMEHSTh TUIIOBBIC PEIICHUS B paMKaxX pabodeil mporpamMmbl
TV CLUTIIINHBI;

— yCBOGHHE OCHOBHOII IUTEPATYPhl, PEKOMEH/I0BaHHOH paboueil mporpaMMoi AUCHUIUINHBL

— 3HaHue 0a30BBIX TEOPHUH, KOHIEMIIUK M HAMPABICHUH IO U3Yy9aeMOU TUCIUTLINHE;

— camocTosTeNbHass paboTa Ha MPAKTUYECKUX U JTa0OpaTOPHBIX 3aHATHUSX, MEPUOIUIECKOE
ydacTue B TPYIIOBBIX 00CYKIEHUSX, JOCTATOYHBII YPOBEHb KYJIbTYpbl HCTIOJTHEHHUS 3a1aHUH.

IIponBUHYTHIN YPOBeHb (00IIHE XapaKTEPUCTUKH ):

— JIOCTATOYHO IOJTHBIE ¥ CUCTEMATH3UPOBAHHBIC 3HAHUS B 00bEME MTPOTPAMMBI TUCITUTUIHHEI;

— HCMOJb30BAaHHE OCHOBHOM TEPMHUHOJIOTUM JIaHHOW O00JIaCTH 3HAHUN, CTUIMCTUYECKU
IPaMOTHOE, JIOTUYECKH TMPaBUIHHOE H3JI0XKEHHE OTBETa Ha BOIIPOCHI, YMEHHE JCNaTh
BBIBO/IbI;

—  BIajeHHe HHCTPYMEHTAPUEM JUCHUILIINHBI, YMEHUE €0 HCIOIh30BaTh B PEIICHUH YISOHBIX
1 Tpo()eCCHOHAIIBHBIX 33724,

—  CIOCOGHOCTH CAMOCTOSITENILHO pellaTh CIOXKHBIE 3amaud (mpoOsieMbl) B pamMKax pabodeit
MIPOrpPaMMBbI TUCHUTUIHHBI;

— yCBOGHHE OCHOBHOW W JONOJHHUTENBHOH JINTEpATypbl, PEKOMEHJOBAaHHOW paboueit
MPOrpaMMOil TUCHHUTUINHBI;

— yMEHHE OPUCHTHPOBATHCS B 0a30BBIX TEOPUAX, KOHUEIMIMUAX W HAMPABICHUAX 10 U3y4aEMOM
JTUCHUIUIMHE U 1aBaTh UM CPABHUTENBHYIO OLICHKY;



— camocTosTeNnbHas paboTa Ha MPAKTUYECKUX U JTa00paTOPHBIX 3aHSITUSX, yYaCTHE B IPYIIOBBIX

00CYKIECHUSX, BHICOKHUIA YPOBEHD KYJIBTYpbl HCTIOJTHEHUS 3a1aHUH.
Broicokuii ypoBeHb (00IIME XapaKTEPUCTUKH):

— CHCTEMAaTU3WpPOBaHHBIC, TITyOOKHE W TIOJIHBIC 3HAHHS IO BCEM pa3jeliaM IUCIUTUIHHEI;

— TOYHOE HCIHOJb30BaHWE TEPMUHOJOTUM JAHHOM 00JIacTH 3HAHUM,  CTUJIMCTUYECKU
IrPaMOTHOE, JIOTUYECKH MPABHIBHOE H3JI0KEHUE OTBETa HA BONPOCHI, YMEHHE JeNaTh
000CHOBaHHBIC BBIBO/IBI;

— 0OesympeuHoe BIaJicHHe HWHCTPYMEHTapUeM  JIUCUUIUIMHBI, YMEHHE €ro HUCIOJIb30BaTh B
MMOCTAHOBKE U PEILIEHUU HAay4YHBIX U IPOo(ecCHOHATIbHBIX 3aa4;

—  CIOCOGHOCTH CAMOCTOSITENIBHO U TBOPUYECKH PEIaTh CIOKHBIE 331a4u (TIpoOIeMBbl) B paMKax
paboyeii MporpaMMbl TUCHUTIIINHBL

— TOJIHOE W IIyOOKOE YCBOGHHE OCHOBHOH M JOIOJIHHUTENBHOH JINTEPATyphbl, PEKOMEHI0BAaHHON
paboueii mporpaMMoi TUCIUIUTHHBL;

— yMEHHE OPHEHTHUPOBATHCS B OCHOBHBIX TEOPUSAX, KOHLIENIHMIX U HAIPABJICHUAX 10 U3Y4aEMOM
TUCHUIUIMHE U 1aBaTh UM KPUTUUYECKYIO OLIEHKY;

— AKTHUBHasj CaMOCTOATCIIbHAaA pa60Ta Ha HpaKTI/I‘IeCKI/IX )41 HaGOpaTOpHBIX 3aHATUAX, TBOPUCCKOC
ydacTue B TPYIIOBBIX 00CYKIEHUIX, BBICOKUT YPOBEHb KyJIbTYpbl UCTIOTHEHHSI 3a1aHUH.

3.2 Onucanue npoueaypbl BHICTABJICHUS] OLCHKH

B 3aBucuMocTH OT ypoBHS C(HOPMUPOBAHHOCTH Ka)X10M KOMIETEHLUH I10 OKOHYAHUH
OCBOCHMS JUCLUIUIMHBI CTYJEHTY BBICTABIISCTCA 3a4eT.

OneHka «3a4eT» BBICTABISACTCA CTYICHTY, y KOTOPOIO Kaxaas KOMIIETEHIIHS
c(opMHpOBaHA HE HUXKE, YEM HAa IOPOIOBOM YPOBHE.

O1eHKa «HE3aYTEHOY BBICTABIISCTCS CTYICHTY, Y KOTOPOTO XOTsl ObI OJ{HA KOMITETEHIIHS
copMHpOBaHa HMIXKE, YEM Ha IOPOTOBOM YPOBHE.



IMpuioxenne Ne2 k padoveil mporpamMMme I CHUTIIAHbBI
«YpaBHeHHs MAaTeMATH4YeCKO# (pu3uKkm»

MCTOIII/I‘ICCKI/IC YKa3aHuA NJI CTYACHTOB 110 OCBOCHHIO THCITUIIJIUHBI

VYpaBHEeHUS MarTeMaTH4YecKoW (U3MKM — BaKHAs M JOCTATOYHO CIIOKHAs MareMaThyecKas
JUCLMIUINHA. MeTonuKa IpenoJaBaHUs COYETACT JICKIMOHHOE H3JI0KEHUE C HaBBIKAMU
NPaKTUYECKON pabOTHI, B TOM YHCJIE CAMOCTOSATENIBHOM.

Jlexyuu. CocTaBlieHHEe KOHCIIEKTa JICKIUM W JaibpHeimas paboTra ¢ HUM NPH MOATOTOBKE K
3aHATHUAM BBICTYNAET KaK 3HAYUTENbHAs YacTh IIpoLecca 00yueHHMs..

Ilpakxmuueckue 3auamus TPOBOIATCA B aKaJEMHUYECKUX TIpydmax TMoOJ PYKOBOICTBOM
npenogasarens. llpenonaBaHue CTpPOMTCS Ha pa3yMHOM JUIsl KaXJIOM TEMbl COYETaHWUU
KOJUICKTUBHOW pPaOOThI TPYNIBI C CaMOCTOATEIbHONW HWHAWBUIYaTbHON pabOTOW CTY/IEHTOB.
Jlonyctuma Takxke paboTa B HEOOJNBUIMX TpyHmax Mo OOCYXKIEHUIO CEpUU B3aMMOCBS3aHHBIX
BOIIPOCOB.

Jomawnue 3a0anuanaloTcs K O4epeHOMY MPAKTUYECKOMY 3aHATHIO WM JIeKIUU. CTyIeHTHI
PEryJsipHO MOJIYYal0T 3aJaHUs IO CAMOCTOSITEIbHOMY M3YYEHUIO HEKOTOPBIX BOIIPOCOB Kypca, a
TaK)Ke JOMOJHUTENBHBIX €r0 Pa3/esioB, [0 YUTEHUIO yUeOHO! IUTEepaTyphl.

I'pynnosvie xoucynbmayuu NPOBOAATCS MEpe]l KOHTPOJIbHBIMU MEPONPUATUAMHU (KOHTPOJIbHBIE
paboTbl, 3ayer) s OOJNBINON TPyNIbl CTYACHTOB C IENIbI0 CHCTEMAaTH3allud 3HAHUHA H
YCTPaHEHUIO UMEIOIINXCS CI0KHOCTEN ¢ MOHMMaHNEeM MaTepHala O0IIero XxapakTepa.

Hnousudyanvhvle KOHCYIbMAYUUTIPOBOIATCS PETYISAPHO IS JKEJAIOIINX C LENBI0 YCTPAaHEHUS
UMEIOIUXCA Y CTYJCHTOB MPOOJIEM C MAaTepHaIOM YaCTHOTO XapakTepa.

Camocmosmenvhas paboma peamn3yeTcs:

1. HemmocpeacTBeHHO B IpoIiecce ayAUTOPHBIX 3aHATHH.

2. B KOHTaKTe C MIpenojaBaTeleM BHE PAMOK pACIUCAHUS — Ha KOHCYJIBTAlUAX MO
y4eOHBIM BOMPOCaM, MPHU JUKBUJAINN 33J0JDKEHHOCTEH, MPHU BBHINOIHEHUU HHIUBUAYaJIbHBIX
3aJaHuy U T.]I.

3. B 6ubnnoreke, 1oma, ¥ T.J. IPU BBIOJHEHUH CTYACHTOM JOMAIlHeil paboThl.

JInst  BBIPaOOTKM HABBIKOB CaMOCTOSTENFHOH pabdOTBI B paMKaxX IMPAKTHYECKUX
3aHATUIOKOJIO TTOJIOBUHBI BPEMEHH OTBOAMTCS HA CAMOCTOSTEIILHOE PELICHHE 3ajay.

ITo pe3ynbraraM caMOCTOSATENBHOIO PELIECHUS 331a4 U I10 UTOraM IIPOBEPKU JTOMAIIHETO 3a1aHUs
CTYIEHT MOjJy4aeT oueHKH. [0 marepuasaM HECKONBKMX B3aUMOCBSI3aHHBIX TEM IIPOBOAUTCS
KOHTpOJIbHast pabora. OLEHKH, MOTyYeHHbIE [0 UTOraM KOHTPOJBHBIX Pa0dOT, YUUTHIBAIOTCS HA
3a4ere.

3auém uenecoobpa3zHo MPOBOAUTH B MUCbMEHHOHN M ycTHOU (hopme. BaxkHo npoBepuTh y
0o0y4aroIuXxcsi HEe TOJbKO TEOPETHYECKHE 3HAHUSA, HO U TNPAKTUYECKUE HABBIKU DPELICHUS
ypaBHeHMI MaTematuueckoil ¢usuku. IIpum sToM K Kaxkaomy oOyuaromiemycss HeoOXOIuM
UHAUBUIYAIBHBIA TOAXOA. YUHMTHIBaeTCs paboTa B TEUEHHE CEMECTpa Ha IMPaKTHYECKUX
3aHATUAX. B ciydae BBICOKMX OLIEHOK («XOPOIIO» U «OTIMYHO») IO UTOI'aM KOHTPOJIBHBIX padoT,
3a4€T MPOU3BOAUTCS YCTHO U TOJBKO IO JIEKLMOHHOMY Kypcy. JliIsl OCTaJIbHBIX 00ydJaromuxcs
3a4€T BKIIOYAET B ce0sl U MUCHbMEHHOE BBIMOJIHEHHE MPAKTUYECKUX 3aJaHUi. DTO MO3BOJISAET
3aMHTEPECOBaTh OOYYAIOLIMXCS, MOOYIUTh HMX K CaMOCTOATEIBHOMY H3YYEHHIO ypaBHEHHUH
MaTeMaTHYECKON (PU3HKH.



YyedoHo-MeToaNYECKOE 00ecreueHnue
CAMOCTOSITe/IbHOI Pa0doThI CTYIEHTOB 10 JUCHUIJINHE

s caMocTosATenhbHOW pPabOThl OCOOCHHO PEKOMEHAYETCS HCIONIbh30BaTh Y4EOHYIO
auTeparypy. B 4acTHOCTH, Cleayroniie n3qaHus:

e Tuxonon A. H., Camapckuii A. A. YpaBHEeHUSI MaTeMaTHIeCKOU QU3UKHA. — 7-€ U3, —
M.: U3n. MI'Y: Hayka, 2004. — 798 c. — 100 k3.

e bynak b. M., Camapckuii A. A., TuxoroB A. H. CoopHUK 3a/1a4 O MaTEMaTUYECKON
¢uzuke. — 4-e u3a. — M.: duszmariur, 2004. — 688 ¢. — 200 3Kk3.

Taxke nmns mombopa ydeOHON JuTEepaTyphl PEKOMEHIYETCS HCIOIb30BaTh ITUPOKHUI
CIIEKTP UHTEPHET-PECYPCOB:

1. DyIeKTpOHHO-0M0/INOTEeYHasi CHCTeMa «YHHBepcuTerckass OmOamoreka online»
(www.biblioclub.ru) — »mekTpoHHas OuOIMOTEKa, oOecmeyuBaromas IOCTYN K Haubolee
BOCTPEOOBAHHBIM MaTepHaIaM-IIEPBOMCTOUYHUKAM, Y4eOHOH, HaydHOM M XyH0XKECTBEHHOU
JTUTEpAType BEIYIINX U3IATENbCTB (*perucrparus B 3JIEKTPOHHONW OUOIMOTEKE — TOJIBKO B CETH
yHuBepcureta.llocne peructpanuu pabora ¢ CUCTEMON BO3MOXKHA C JIFOOOW TOYKH JOCTyIa B
Internet.).

2. Nudopmanuonnass cucrema '"EamHoe oKkHO aoctyna K o0pa3oBaTeJbHbIM
pecypcam" (http://window.edu.ru/library).

Lenbto co3manusi uH(poOpMarmoHHoW cucrembl "EgmHOoe OKHO — gocTyma K
obpazoBarenbHbIM pecypcam"” (MC "Enunoe okHo ") siBsieTcst obecniedeHue CBOOOHOTO JOCTyIa
K MHTErpaJIbHOMY KaTaJIoTy 00pa30BaTeIbHBIX HHTEPHET-PECYPCOB U K IIEKTPOHHOM OnbimoTeke
y4eO0HO-METOIMUECKUX MAaTePUAJIOB JJIsi 001Iero u MpodeCcCHOHATBHOTO 00pPa30BaHUS.

Jlnsi caMOoCTOATeNbHOTO noadopa jaureparypel B Oubnuoreke Spl'Y pexomenmyercs
UCIIO0JIb30BaTh:

1. JInunbiii kadu”er (http://lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
noJTydeHus on-line qoctyma K CUCKY BBIIAHHON B aBTOMaTU3MPOBAHHOM PEXHME JIUTEPATYPHI,
IPOCMOTpA U KOMUPOBAHHUSA 3JIEKTPOHHBIX BEPCUIl U3aHUI COTPYIHUKOB yHUBEpcuTeTa (y4ued.u
METO/I. TOCOOUSI, TEKCTHI JICKIUH U T.11.) J{71s1 paboThl B «JInuHOM KabuHETE» HEOOXOAMMO 3alTH
Ha caiiT Hayunoit 6ubnmorexu SApl'Y ¢ moboi Touku, uMerorieit qoctyn B Internet, B myHKT MEHIO
«DJEKTPOHHBIN KATAJIOT»; IPOUTHU MPOIIEAYPY aBTOPU3AIIHH, BEIOPAB BKIAKY «ABTOPU3ALIUY, U
3aIOJIHUTh MPEJICTABICHHBIE OS] HHPOPMAaIIUH.

2. DnekTpoHHas 0u0JIMOTeKa yueOHbIX MaTepuaaoB ApIl'Y

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comepxutr ©6onee 2500 mONHBIX
TEKCTOB Y4eOHBIX ¥ Yy4eOHO-METOIWYECKUX MATEPHUaJIOB IO OCHOBHBIM H3y4aeMbIM
TUCIUIUIMHAM, W3JaHHBIX B yHHBepcutTeTe. JlocTym B ceTH yHHBepcuTeTa, JHOO 1O
JIOTHHY/TIapoJIIo.

3. DaekTpoHHas kKapToTeka «KKHMroo0ecne4yeHHOCThbY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT yueOHBIN GHOHI
HaygyHoi OumOmmoreku SApl'Y, mnpemoctaBiseT omnepaTuBHYIO HHHOPMAIMIO O COCTOSHUHU
KHUT0O0ECTICUeHHOCTH TUCIIUTUIMH OCHOBHOW M JIOTIOJIHUTEIBHON JTUTEPATYPO, a TaKKe IIUKIIA
JTUCIATUTHH ¥ CHIEIIMAIbHOCTEH. DIIeKTpOHHAast KapToTeka «KHUroobecneyeHHOCTh» JOCTYITHA B
CeTH yHUBEpcUTeTa U uepe3 JInuHblii KaOuHeT.



http://www.biblioclub.ru/
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