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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuuiuimHa «YpaBHEHHs] MaTeMaTu4eckoi (U3MKN» 0OecrieunBaeT NpuoOpeTeHHE 3HAHUI
U YMCHHH B COOTBETCTBHM C T'OCYAApPCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM, COJICHCTBYET
dynaamenTanuzanun o0pazoBaHus, (HOPMUPOBAHHIO HAYYHOTO MBIIIJICHUS M CIIOCOOHOCTH K
BOCHPUATHIO HAayKW Kak EIMHOTO IIeJIOr0, YacThi0 KOTOPOTO SIBISIETCS MaremaTrHhka. Llenmbio
NPENoIaBaHus JAUCHUIUIMHBL — HM3y4YeHHE OCHOB IU(epeHINaIbHBIX YPaBHEHUH B YaCTHBIX
IPOU3BOJHBIX, BKJIIOYAIOIINX TEOPHIO U TPAKTHYECKUE METOABI peuieHus IudQepeHnaaIbHbIX
YPaBHEHHIA B YaCTHBIX MTPOU3BOIHBIX.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JlaHHasi AMCUMIUIMHA OTHOCHUTCA K 00s3aTeNbHON YacTh 00pa3oBaTelNbHOW MPOTPAMMBI.
JuctumimHa «YpaBHEHUS MAaTeMaTUYeCKOW (U3MKM» BXOAUT B LUK JUCHUIUIMH, KOTOPHIC
o0ecreunBarOT OBJIaJICHHE OOIIEHAYYHBIMU 3HAHUAMHU B 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS U
CBSI3b X C MATEMaTHYECKUMH JHUCUUIUIMHAMH, HEOOXOIMMBIMHU JIS TOATOTOBKH CHEIHAINCTA
MareMarrka. OHa OCHOBBIBAETCS HAa 3HAHUSAX, [TOJYYEHHBIX CIYIIATEIAMA IPU U3YYEHUH AUCIUIUINH
«MareMaTu4eckuii aHamus», «Anreopa», «duddepennmansasie ypaBHeHHs». OCHOBY Kypca
COCTaBIISIIOT METOJIbIl KAYeCTBEHHOTO HUCCleoBaHUs AU(PepeHInanbHbIX YPaBHEHUI B YaCTHBIX
MPOU3BOJAHBIX.

3. [InanupyemMble pe3ybTaThl 00yUeHHs M0 TUCHHUILINHE, COOTHECEHHBbIE ¢ JIAHUPYEMbIMU
pe3yJbTaTaMHi OCBOCHHS 00pPa30BaTeIbHOI IPOrPaMMBbl

[Iponiecc m3yueHus AUCHUIUIMHBI HAmpaBieH Ha (GOPMHUPOBAHUE CIIEAYIOIIUX SJIEMEHTOB
komneTeHuii B coorserctBun ¢ ®I'OC BO, OI1 BO u npuobpereHus ciaenyronmx 3HaHui, yMeHUH,
HABBIKOB U (MJIM) OMbITA JIEATEIbHOCTH:

®opmupyemast HNaankaTop 10CTHKEHHUSA
pMUPY o P Ilepeyenn
KOMIIeTeH LU KOMIIeTeHLIMH
IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs
(xoa u popmyanpoBKa) (xox u popmyaMpoBKa)

OomenpodgeccnoHaJIbHbIC KOMIIETCHIMHA

OIIK-3 H-OIIK-3.1 3HaTh:

CriocoOeH MpUMEeHSITh U Hmeer 3HaHusa B 00J1aCTH - 001IIMe IPUHIIMITBI TOTyYeHUsT 0a3MCHBIX
Moau(UIINPOBATH MaTeMaTHIeCKOTO ypaBHEHUH MaTeMaTHIeCKON QU3UKH,
MaTeMaTUUECKHUE MOJCIIH MOJIETTMPOBAHUS 151 - KJIaCCU(pUKAIIUU YPABHEHUH C YaCTHBIMHU
JUISL peleHus 3a1a4 B poheCcCHOHATBHOMN MPOU3BOJIHBIMU;

obnactu JIeATCITbHOCTH - OCHOBHBIE METOJbI IIPHU UX PELICHUU;
npoeccnoHaIbHON - CBSI3b C MHBIMH TIpEeIMETaMH (MOYIISIMHU ).
JICSTEJIbHOCTHU YMmeTh:

- pemath 0a3MCHBIE, TUIIOBBIE 3a/1a41 METOJIOM
®ypbe, METOJIOM XapaKTEPUCTHK.

H-OIIK-3.2 Baagern HaBbIKAMM:

Obnanaet ciocoOOHOCTBIO | - BBIBO/Ia OA3MCHBIX ypaBHEHUIA,
CaMOCTOSITEIbHOM MHTEPIPETAINA TTOJyYeHHBIX Pe3YJIbTaToB,
pa3palboTKH 1 aHAN3a MOJIB30BAThCS YIeOHOM, CIIPaBOYHOM
MaTeMaTHYECKUX MOJIENICH | IMTepaTypoi 1o JaHHOMY MOZYIIIO.

JUTS 337124

poheCCHOHATBHOMN

JACATCIIBHOCTHU




4. O0beM, CTPYKTYpA U CO/iepPKaHMe TN CHUTITHHbI

OO01mmas Tpy10eMKOCTh JUCIUIUINHBI COCTaBIsIeT 5 3aueTHhIX equHuil, 180 akaa. 4acos.

Buabl yueOHbIX 3aHATHI,
BKJIIOYASl CAMOCTOSITEIbHYI0
padoTy CTY/eHTOB,
U UX TPY0eMKOCTh ®opMBI TEKYIIEro
(B akaileMHUYeCKHX Yacax) KOHTPOIS
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N Tembl (pa3aenl) E KonTakTHas paGoTa y
[
= 2]
AUCHMIIIMHBI
n/n II ’ = = dopma
HX colep:KaHue &) o = g < .
2 = = 2w | = NPOMEKYTOUHOH
= S| & E SE|5¢s aTTecTAlNH
= | £ % 2 | 5 El &8 (no cemecmpam)
5 |E| & »| 22| e¢
= < ) Q 15 O &
SRt T o 2| o
o < o = S
= = ~ = I~
< o
BBoanas nekuus. [loutun @poHTaNBHBIN ONPOC U
1. | nuHeliHBIC ypaBHEHUS 5| 1 1 oOcyxaeHne
MEPBOro NOPSAKA. MPONICHHON TEMBI
Knaccuduxamnus ypaBHeHUI .
BTO or(?)no sIIIzLKayé)z[B o OpOoHTAIBHBIA OIIPOC U
2. P P yM 51 1 1 1 06CyKIeHHe
HEe3aBUCUMBIMH N .
PO IEHHOH TeMbI
NePEMEHHBIMU.
o OpOoHTAIBHBIA OIIPOC U
BeIBOJ ypaBHEHUN
3. N 5 1 1 2 oOcyxaeHue
KOJIEOAHUH CTPYHBI. . .
NPOMICHHON TEMBI
OpOoHTaTIBHBIN OIIPOC U
beckoneuHas cTpyHa.
4, 5 1 1 2 obcyxaeHue
®dopmyna [lamambepa. N N
MIPOIIEHHON TEMBI
Peuienne HeogHOpOAHOTO @poHTaNBHBIN ONPOC U
5. | ypaBHeHuUs KoyieOaHMit 5] 1 1 2 o0cy)IeHNe
CTPYHBI. MPOHUJIEHHOHN TEMBbI
KoppekTHOoCTh 3a1a4u 0 OpOoHTaIBHBIN OIIPOC U
6. KOJIEOaHUAX OECKOHEUHOMN 5 1 1 2 oOcyxaeHue
CTPYHBL. MPONJAEHHON TEMBI
OpOoHTaTIBHBIN OIIPOC U
ITonybeckoneunas cTpyHa u
7. 5 1 1 2 obcyxacHUe
METOJ] TPOIOJIKEHHS. . .
MIPONIEHHON TEMBI
o @pOoHTAIBHBIA 0IIPOC U
VYpaBHeHue KojeOaHu B
8. 51 1 1 2 oOcyxeHue
JNEKTPUIECKHUX MPOBOAX. . N
MIPONIEHHON TEMBI
®opMalIbHOE pelICHUE .
N @pOoHTaIBHBIA 0IIPOC U
ypaBHEHUS KOeOaHmiA
9. 51 1 1 2 o0cyxaeHue
CTPYHBI C 3aKpETJICHHBIMU N .
MIPONJIEHHOHN TEMBI
KOHI[aMH.




O06ocHOBaHME METOAA
pasaeneHus IepeMeHHbBIX IS

®pOoHTANBHBIN ONPOC U

10. | ypaBHeHuUs KoneOaHUi 1 1 2 o0cyxeHue
CTPYHBI. DHeprus KojaebaHuit MIPOMICHHON TEMBI
CTPYHBIL.

Pemenune HeoqHOPOIHOTO
ypaBHEHUS KOJeOaHu!
11 | CTPYHBI METOZOM 1 1 5 [ToaroroBka k
" | paznenenus. DyHKuuA KOHTPOJILHOH paboTe
BIIUSIHUSL COCPENOTOUECHHOM
TOYEYHOU CHUJIBL.
Kontponbnas pabota

12. | IloBTOpeHue TEM. 1 1 2 R No | p
BriBox ypaBHEHUS
TEIIONPOBOIHOCTH. Pabora Hax ommbOkamu

13. | IlocraHoBKa KpaeBbIX 3a1a4 1 1 2 KOHTPOJIEHOH paboTHI
JUIsl YpABHEHHUS No 1
TEIUIONPOBOIHOCTH.

IIpuHiMn MmakcuMyma st OpOoHTAIBHBIA OIIPOC U

14. | ypaBHeHus 1 1 2 o0cyxeHue
TEIJIONPOBOJAHOCTH. MPONICHHON TEMBI
TeopeMa eIMHCTBEHHOCTH
pelieHus NepBoi KpaeBon
3a71a4 JUI1 YPaBHECHUSA @poHTaNBHBIN ONPOC U

15. | TerIonpoBOIHOCTH. 0,5 0,5 2 o0cyxeHue
HenpepriBHast 3aBUCHUMOCTh MPONIEHHON TEMBI
pELICHNs OT HaYaJIbHbIX U
TpaHUYHBIX (QYHKIIUH.

Pemenne nepBoii kpaeBoi
3aJa4y JJis1 ypaBHEHUS
TEIUIONPOBOIHOCTH METOI0M
Kontponbshas pabora

16. | pazmenenwus. O6ocHOBaHUE 0,5 0,5 2 No 2
MeTOoa pa3aeseHus I -
ypaBHEHUS
TEIIONPOBOIHOCTH.

OyHKIUS UCTOYHUKA U OpOoHTaTIBHBIN OIIPOC U

17. | HeogHOPOIHOE ypaBHEHUE 0,5 0,5 2 oOcyxaeHue
TETJIONPOBOIHOCTH. MPONJAEHHON TEMBI
Pacnpocrpanenue Termna no PpoHTanbibiii OIPOC 1

18. poctp 0,5 0,5 2 o0cy)IeHNe
0ECKOHEUYHOMY CTEPIKHIO. N "

NPOMICHHON TEMBI
0,3 1,7 |3auér
HToro 3a 5 cemecTp 16 16 0,3 35,7
@poHTaNBHBIN ONpPOC U
19. | OcHoBHas dopmyna ['puna. 1 2 1 o0cyxeHue

MPONAEHHON TEMBI




Teopembl 0 cpesiHEM U

@poHTaNBHBIN ONPOC U

20. | mpuUHUMO MaKCUMyMa JUIs 1 o0cyxneHue
rapMOHUYECKUX (DYHKITUH. MPONAEHHON TEMBI
EnuHcTBEHHOCTH U .

N N @pOoHTaIBHBIA 0IIPOC U
YCTOHYHMBOCTH pEIICeHUN
21. o . 1 oOcy)IeHHe
MIEPBOM KpaeBOM 3a7a4du s N N
. MPONIEHHON TeMBI
ypaBHeHuil Jlamaca.
EnuHCTBEHHOCTH pelleHus .
9 " ®pOoHTANBHBIN ONPOC U
BHEIIIHEW KpaeBOW 3aJauu.
22. 1 o0cyxieHue
EnuHCTBEHHOCTH perieHus N 9
9 N MPONIEHHON TeMBI
BTOPOU KpaeBoil 3a1auH.
OpOHTAIBHBIA OIIPOC U
Pemenne 3apaun Aupuxie
23. 1 o0cyxieHue
METOJIOM pa3zeeHHs. N 9
MIPONIEHHON TeMBI
ObocHoBaHuEe MeTOA
KonTponbsHas padora

24. | pa3aeneHus sl peIICHUs 1 No 3

3amaun J[upuxie B Kpyre. -
@poHTaNBHBIN ONPOC U
Wurerpan Ilyaccona. 3agaua p P
25. . 1 oOcyxaeHne
Helimana B kpyre. . o
MIPONCHHON TEMBI
OpOoHTaIBHBINA OIIPOC U
DyHKIUSA UCTOYHUKA JJI4
26. cdepbi 1 oOcyxeHne
Pl IIPOWUJIEHHOH TEMBI
3agaun Ha COOCTBEHHEIC OpOoHTaAIBHBIA OIIPOC U

27. | 3HaueHHWs AJS omieparopa 1 o0cyxeHue
Jlamnaca. MIPONCHHON TEMBI
Cxema pazfeneHus .

@pOoHTaIBHBIA OIIPOC U
MIEPEMEHHBIX JUIA 3a1a4
28. . 1 obcyxacHue
KoJIeOaHuI OrpaHuYEeHHBIX N .,
MIPONIEHHON TEMBI
00BEMOB.
DpOoHTaIBHBIA OIIPOC U
Pacnpoctpanenue BoiH B
29. 1 obcyxacHue
MIPOCTPAHCTRBE. N 9
MIPONIEHHON TEMBI
@poHTaNBHBIN ONPOC U
®opmyina Ilyaccona ans p P
30. 1 oOcyxeHre
BOJIH B TIPOCTPAHCTBE. N 9
MIPOMIEHHOM TEMBI
OpOoHTaIBHBIN OIIPOC U
31. | BoaHbI Ha MJIOCKOCTH. 0,5 o0cy)IeHNe
MPONJAEHHON TEMBI
CpaBHEHHE MTPOIIECCOB .
@pOoHTANBHBIN ONPOC U
pacnpocTpaHeHHs BOJIH Ha

32. 9 1 o0Cy)IeHHe
MIPSIMOM, Ha IUIOCKOCTH U B N .

MIPOIIEHHON TEMBI
MPOCTPAHCTRBE.
@poHTANBHBIN ONPOC U

33. | ®opmyna Kupxrodda. 1 obcyxacHUe

MPONIEHHOHN TEMBI




CrnenctBus (opMyJIbI Toaroroska K
34. eie OPMY 6| 1 2 1 KOHTPOJIBHOM padoTe
Kupxrodda.
Ne4
35. | [ToBTOpCHME TEMBL. 6 | 05 2 2 2 KOHTpOH;EZ’I pabora
2 0,5 33,5 |3k3ameH
Hroro 3a 6 cemectp 16 32 8 0,5 51,5
HUTOro 32 48 | 12 0,8 87,2

5. Oﬁpa30BaTe.]'[]:.HbIe TEXHOJOI'MH, B TOM YHC/IE€ TEXHOJOIHM 3JJIEKTPOHHOI'0 Oﬁy‘leHHH H
AUCTAHIIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMH, HCIHOJbB3YEMbBIC IIPU OCYIIECCTBJICHHU
06p330BaTeJ1bHOFO nmpouecca mo TMCHUIJINHE

B npornecce 06ydueHus UCIONB3YIOTCS Ceylolue 00pa3oBaTeIbHbIE TEXHOIOIHHU:

BBoaHnas nexuust — gaet nepBoe EJI0CTHOE MPEACTaBICHNUE O AUCLUIIIIMHE U OPUEHTUPYET
CTYACHTa B CHCTEME HM3y4YeHMs NaHHON AUCHUIUIUHBI. CTYAEHTHl 3HAKOMSATCS C Ha3HAa4CHHUEM U
3aJa4aMy Kypca, €ro poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHUIUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaercst kpaTkuil 0030p Kypca, UCTOpHsS Pa3BUTHUsL HAYKU U NMPAKTHKH, JOCTHXKEHHS B ITOM
cdepe, UMEHA M3BECTHBIX YUYEHBIX, M3J1araroTcsl MEpPCIEKTUBHBIE HAIllpaBieHUs ucciaenoBaHuil. Ha
9TOM JIEKIIMM BBICKA3bIBAIOTCSI METOIMYECKHE U OPraHU3alMOHHbIE 0COOEHHOCTH pabOThl B paMKax
JTAHHOW TMCLUIUIMHBL, @ TAK)KE JAETCS aHAJIU3 PEKOMEHyeMOl yueOHO-METOANUECKOM JIUTEPATYypPHI.

AxageMuyecKkasi JIeKIUSI € JJeMEHTaMH JieKHuu-0eceilbl — IOCIEI0BaTEIbHOE
U3JI0)KEHUE MaTepuaia, OCYILECTBISIEMOE NMPEUMYIIECTBEHHO B BHJE MOHOJOra IpernoaaBaTess.
OneMeHTH! JIeKIuu-0ece /bl 00ecreurBa0T KOHTAKT MPENoAaBaTes ¢ ayIMTOPUEN, YTO 03BOJIAET
NPUBJIEKaTh BHUMAHUE CTYJICHTOB K HanOoJee BaKHBIM TeMaM JUCIUTUIMHBL, aKTHBHO BOBJIEKATh X
B yueOHBII mpoliecc, KOHTPOJIMPOBATh TEMIT M3JI0KEHUS] y4eOHOro Marepuana B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIIPUSATHS.

IIpakTnyeckoe 3aHATHE — 3aHATHE, TOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHWH U
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHbBIX Ha JIEKIIUY 3HAaHUH.

KoncyabTanuum — BUI y4uyeOHBIX 3aHATHH, SABIAIOMIMNCA OJHOW U3 (OpPM KOHTPOISA
CaMOCTOSITENbHOM paboThI cTy1eHTOB. Ha KOHCYNIbTalMsX 110 POChOE CTYIEHTOB PACCMaTPUBAOTCS
HaunOoJiee CJI0KHbIE MOMEHTHI IPU OCBOCHUH MaTepHaja JUCUUIUIMHBL, IpenojaBaTeib OTBeYaeT Ha
BOIPOCHI CTYJI€HTOB, KOTOPbIE BOZHUKAIOT Y HUX B IIPOLIECCE CAMOCTOSATEIbHON PabOTHI.

6. IlepeyeHb JIMUIEH3HOHHOTO0 H (WJIM) CBOOOJHO PACHPOCTPAHSIEMOIr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYHIECTBJICHHHM 00pa30BaTeIbHOIO Ipolecca Mo
AUCHUIINHE

B mporiecce ocymiecTBiaeHUsT 00pa30BaTeIBLHOTO MPOoLiecca MO AUCIUILTUHE UCTIOIb3YIOTCS:
Uit (OPMHPOBAHHUS MATEPHUATIOB JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH W TIPOBEACHHS
MIPOMEKYTOUYHOM aTTeCTaINy, Uit GOPMHUPOBAHUST METOAMUECKUX MATEPUAIIOB TIO TUCITUILINHE:
» nporpammsl Microsoft Office;
= p3marenbckasd cucrema LaTex;
= Adobe Acrobat Reader.



7. IlepeyeHb cOBpeMeHHBIX MNpPodecCHOHANBHBIX 0a3 JaHHBIX W HHQOPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMBbIX IPH OCYLIECTBJCHHH 00pa30BaTEJbLHOIO Ipolecca o
AUCHHILINHE (PU HE00X0AMMOCTH)

B niporiecce ocymiectBieHus 00pa3oBaTeIbHOTO MPOIecca MO AUCIUTUINHE UCTIOIB3YIOTCS:

- ABroMartm3upoBaHHas OuOmuoreyno-uHpopmarmonHas cuctema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0MOMoTedHas cucrema «lOpaiit» https://urait.ru

- DiekTpoHHO-0nbInoTeuHas cucrema «Jlaue» http://e.lanbook.com/

- DnekTpoHHO-0nbanoTeunas cuctema «Koncynprant CTyneHTay.
https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOIi M TONOJHUTEILHOI YUeOHOI JIUTEPATYPbl, pecypcoB HHPOPMAIIMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH « AHTepHEeT», HEOOXOAMMBIX /1JIsl 0CBOEHHUS THCUMILINHBI

a) OCHOBHAasI JTUTEpaTypa

1. Kapueckuit M. M. Jlekuuu 1o ypaBHEeHHSIM MaTeMaTudeckoil pusuku: yuebHoe mocodue
mist By3oB — Cankr-IlerepOypr: Jlanb, 2022 https://reader.lanbook.com/book/195495

2. KynukoB A.H. Bompocsl u 3anaun 1no Kypcy «YpaBHEHHS MaTeMaTHUeCKON (PU3UKI»:
METOAMYECKHE yKa3aHusl. - Spocnasns, SApl'Y, 2002.
http://www.lib.uniyar.ac.ru/edocs/iuni/20020206.pdf

0) 10MOJTHUTE/ILHAS JIUTEpaTypa

1. TuxonoB A.H., Camapckuii A.A. YpaBHEeHUS MaTeMaTU4eCKON (U3UKH: Y4eOHUK IS
BY30B — 7-¢ u3a. — M.: MI'Y, Hayka, 2004.

2. Kyosimkun E.II. Meronbl pemieHus ypaBHEHHH MaTeMaTH4eCKOW (U3MKH: ydeOHOe
mocodue 11 By30B. - SApocnasins: Spl'Y, 2004.
http://www.lib.uniyar.ac.ru/edocs/iuni/20040298.pdf

3. M. B. KpacHoB YpaBHeHus MaTeMaTHIeCKOl Gusuku - Spocnasis: SApl'Y, 2007.
http://www.lib.uniyar.ac.ru/edocs/iuni/20070402.pdf

9. MaTepl/IaJII)HO-TeXHl/I‘leCKaH 6333, HeoOXoauMas I OCYHIECTBJICHUSA 06pa30BaTeJIbHOFO
nmpoumecca nmo ITMCumMIIinHe

MaTepI/IaJ'IBHO'TCXHI/ILIeCKaSI 6a3a, HeO6XOI[I/IMa$I AJIsL OCYHICCTBJICHUA O6pa30BaTeJ'H:>HOFO

nmponecca mo JMCIHUILIMHE BKIIIOYACT B CBOHM COCTAaB CICIIUAILHBIC IIOMCIICHHUS

yueOHbIe ayTUTOPUU JJIsl IPOBEACHHUS 3aHATHI JIEKIIMOHHOTO THUIIA,

yueOHbIe ayTUTOPUH JJIsl IPOBEIACHHUS MPAKTUYSCKUX 3aHITUN (CEMHHAPOB);

yueOHbIe ayTUTOPUU ISl TPOBEACHHUSI TPYNIIOBBIX U UHANBUAYAIBHBIX KOHCYIbTAIU;
yueOHbIe ayTUTOPUU JJIs IPOBEIACHHS TEKYIIIET0 KOHTPOIIS U MPOMEKYTOYHON aTTeCTalllu;
MOMEIEHUS TSl CAMOCTOSITENIbHOM paboTHI;

MOMEIIEHUS Ui XPAaHEHUS U MPOQPHUIAKTUYECKOTO OOCITYXKHBAHHSI TEXHUYECKUX CPEICTB
00yJeHUsI.

[Tomemienust Uis caMOCTOATEIBHONW pPabOThl OOYYAIOIIMXCS OCHAIIEHBl KOMIBIOTEPHOU

TEXHUKOW C BO3MOXXHOCTHIO TOAKIIOYEHHS K ceTh «VHTepHeT» M obOecrnedeHneM IOCTyma B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEAY OpTaHU3AIIH.

ABTOp:

npodeccop kadenps! rudpepeHnanbHbIXypaBHEHUM, 1.¢.-M.H. A.H. Kynukos
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IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«YpaBHeHHS] MaTeMATH4eCKO pu3uKm»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIs IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOI aTTecTalliu CTY/AeHTOB
1O JUCHUIINHE

1. TunoBble KOHTPOJIBbHBIE 32JaHUS UM HHbIe MATEPHAJIbI,
HCII0JIb3yeMble B Ipouecce TeKyuei arrecTanuu
Konrtpoabnas padora Ne 1
Bapmuanr 1

1. [IpuBecTu ypaBHEHHE K KAHOHUYECKOMY BUITY:
Q-+ x2)uXX +(@Q+ y2)uyy + Xuy + yuy =0.

2. Bomucats: a) Qopmysbl, TPEACTABNISIONIAE MPOPMIL CTPYHBI NMpU t>0, 0) ¢OopMyIbI,
MNpEaACTaBIAOIINC 3aKOH ABVIKCHUSA PA3JIMYHBIX TOYCK CTPYHBI.

U = azuxx,o <X <40
sin x,0< x < 7, Ut (x,0)=0,uy (0,t) =0.
u(x,0) =

0,x>r,
3. Bemmcare: a) Qopmynbl, mnpencraBisiomue MNpoduiib CTPyHBI NMpU t>0, 0) ¢GOopMyIbI,
MNpEaACTaBIAOIINC 3aKOH ABMIKCHUSA PA3JIMYHBIX TOYCK CTPYHBI.

Ut =a2uXX,Os X < 400
x—x2,0<x<1, Ut (x,0) =0,uy (0,t) =0.

u(x,0) =
0,x>1,

Bapuanr 2

1. IIpuBecTn ypaBHEHNE K KAHOHUYECKOMY BHLY:
y2uXX —exp(2x)uyy +uy =0.

2. Bemmucate: a) Qopmyinbl, OpencTaBismmEe TpoQuib CTpyHBI mpu t>0, ©0) QopMmysl,
NpEaACTAaBIAIOIINC 3aKOH ABVIKCHUS PA3JIMYHBIX TOYCK CTPYHBI.

Uty = a2uXX,0£ X < +o0

1-cosx,0< x <27, Ut (x,0) =0,uy (0,t) =0.
u(x,0) =
0,x> 2,

3. Broimucars: a) Qopmynsl, OpenacTaBifomue MNpoguib CTpyHbI Mpu t>0, 0) ¢opMyIsl,
MPEACTABIAOIINC 3aKOH ABMXXCHUS PA3JIMYHBIX TOYCK CTPYHBI.



Utt :aquX,OS X < +00

2 1p<x<1 ug (x,0) =0,u, (0,t) = 0.
u(x,0)=<1+x

0,x>1,

HpaBI/IJ'[a BbBICTABJICHUS OLICHKH 110 pe3yjibTaTaM KOHTpOJ’ILHOﬁ paﬁoTbI

OrieHKa 110 pe3y/IbTaTaM CaMOCTOSTEIbHON pab0OThl CYUTAETCS B OallIax 10 CICAYIOIIEMY
OPUHIAITY:
" 33 KaX/I0€ [TOJHOCTBIO IPABUIILHO BBITIOJIHEHHOE 3a7aHnue — 3 Oaa;
"  [IpU PEIICHUH IOMYIIECHBI HE3HAUNTEIbHBIC OIIMOKN — 2 Oasia;
" [IpaBHJIBHO BBIOPAH CIIOCOO PEIICHMS 3aJaHus, HO IIPU €r0 Peaan3alliy JOMYIICHBI TPYObIe
omnbku — 1 6ami.

KonTtpouabnas pabora Ne 2
Bapuanr 1

1. Pemuts 3amauy:

T . . T
Ut =4Uyy,0< X < E’U(X’O) =-3sin 5X + 7sin 9x,u, (0,t) = U(E’t) =0.
2. Pemuth 3ama4y:

Ut =Uyy,0 <X < 7,u(X,0) =x2,ut(x,0) =0,uy (0,t) =uy (7,t) =0.

3. Pemnts 3amauy:
: X .
Utt =Uyy +SIN tcosE 0<x<m,u(x,0)=0,u; (X,0) =—cos x,uy (0,t) =0,u(r,t) =sint.

Bapuanr 2

1. Pemuts 3amauy:
3X X
Ut =16Uyy,0 < x < 7,u(X,0) :—30053 +12 cos?,u(o,t) =Uy (7,t)=0.

2. Pemnth 3amauy:
Ut =4Uyy,0< X< u(x,0) =0,u¢ (x,0) =1-x,u, (0,t) =u(L,t) =0.

3. Pemuth 3amauy:

Ut = Uyy +¢0s2 xsin %,Os X < ,u(X,0) =0,u; (x,0) =0,uy (0,t) =0,uy (7,t) =t.



IIpaBuia BeICTABJICHNS OLEHKH MO Pe3yJbTaTaM KOHTPOJbHOMH padoThl

OreHka 1o pe3ysbTaTaM caMOCTOATEIBHOU PabOThl CUUTACTCS B OaIax 1Mo CIeIYIOIEeMy
MPUHIINITY:

" 33 KaXJI0€ MOJTHOCTHIO MIPABIIILHO BBIITOJIHEHHOE 3a/1aHue — 3 OaJia;

"  [IpH pelICHUH JOMYIIEHbl He3HAUNTENbHbIE OTHMOKN — 2 Oallia;

" [paBUIBHO BEIOpAH COCO0 pelIeHUs 3aJaHusl, HO P €T0 pean3alliy TOMYIICHBI TPyObIe

ommOku — 1 Ga.
KonTpoabHnasi padora Ne 3

BapuanTt 1

1. Pemuth 3agauy:
Ut =Uyy — 3U + exp(—4t) cos? X,0< X <7,u(X,0)=0,u; (X,0) =0,u, (0,t) =0,u, (7, t) =t.

2. Pemnts 3anauy:

1
Au:?,pZZ,u|p:2:4COS7(0.

3. Pemuts 3amauy:

au | p=1=9sin p,u|,_»=5c0s 2.

Au=01<p<2,—
op

Bapuanr 2

1. Pemuts 3a7auy:
Ut =Uyy,0< X< 7,u(X,0) =sin x,uy (0,t) =0,uy (,t) =1 - \exp(-t).
2. Pemmts 3amauy:
AU = p2 =1, U]|,_1=5C0s2x + 6sin 3¢p.
3. Pemmuts 3amauy:
Au=01<p<2,u|,1=7sin2¢p,u|,_p=2C0S5¢.

KonrtpoabHnas padora Ne 4

Bapnanr 1

1. Pemuts 3a7auy:

Ut =7 (U +Uyy ) 0 X< 1p,t>0,u(x, y,0) = xy(ly — X)(I2 = y), Uy (X, ¥,0) =0,
u,y,t)=u(ly,y,t)=u(x,0,t) =u(xl,,t) =0.



BapuanT 2
1. PemmTs 3amauy:
Ut = az(uXX +Uyy),0<x<l,0<y<lp,t>0,u(x, y,0)=0,u¢ (X, ¥,0) = xy(ly = x)(Iz = y),
u(0,y,t)=u(ly, y,t) =u(x,0,t) =u(x,l,,t) =0.
IIpaBusa BeICTaBJIEHNS OLEHKH MO Pe3yJIbTATAM KOHTPOJIbHOIi padoThI:
OrnenHka 1o pe3yabTaTaM caMOCTOSATEIbHON PabOTHI cCUMTAETCs B Oaiax mo CleayrmeMy
MIPUHITUITY:
- 32 KaXKJ10€ MOJIHOCTHIO MPAaBUIILHO BBITIOJHEHHOE 3aaHue — 3 Oaia;
- IPY PEIICHHUH JOMYIICHB HE3HAUNTEIbHBIC OITMOKH — 2 Oasia;
- MPAaBWJIbHO BBIOPAH CIIOCO0 PEIICHHS 3aJaHusl, HO MPU €r0 pean3alui TOMYIIEeHbI TpyObie
omnoOKu — 1 Oa.
2. Cnucox BONPOCOB M (MJ1H) 3a1aHMii /1 MPOBeeHHs IPOMEKYTOYHOU aTTeCcTaAluN

Bomnpocsl k 3a4ery

Tpebyercs yMeTh peliath TUIOBBIE 3a]auu, MpeJuiaraeMble Ha KOHTPOJIBHBIX padoTax 3 u 4.
OcHoOBHO# y1op Ha 3ajjauu, CBsA3aH ¢ MeToJoM Dyphe, a TaKKe 0OTBEYaTh Ha CIIEAYIOUINE BOIIPOCHI:

OcHOBHBIE BOIIPOCHI IO TEME

1. IIpuBecTn npuMep ypaBHEHHUS SIUNTUYECKOro TUNa B R? (B 001IaCTH x >0, y >0; B KPyTe Ky
paauyca R ¢ meHtpoMm B HyJI€).

2. IlpuBecTy npuMep ypaBHEHHs! THIIEPOOIMYECKOro THIAa B RZ (B 00acTH x >0,y > 0; B Kpyre
Kg pamunyca R c neHtpoM B Hyue).

3. IIpuBectu mpuMep ypaBHEHUS! CMEILIAHHOTO THUIIA.

4. JloxazaTsb, 4To 3a1a4a J{upuxiie B Kpyre — 3T0o MpuMep KOPPEKTHO MOCTABICHHOH 3a/1aui
MaTeMaTH4eCKON (PU3HKH.

5. HpI/IBeCTI/I MMPpUMEP HCKOPPEKTHO MOCTaBJICHHON 3ada4u JIJII YpaBHCHUA SJUIMIITUICCKOTO THIIA.

6. IlpuBecTr mpuMep HEKOPPEKTHO MMOCTABICHHOM 3ajauu /IIs1 ypaBHEHUs TUIIEPOOINYECKOTO
THUIIA.

7. YpaBHeHHe TeronpoBoHOCTH. [locTaHOBKa OCHOBHBIX 3a/1a4.
8. IlpuHumn MakcuMyma Juisl ypaBHEHHUS TEIUIONPOBOAHOCTH.
9. NHTerpupoBanue nepBor KpaeBou 3a1auu MeTo oM Oypre

10. aTErprpoBanne nepBoi KpaeBou 3aa4uu Il HEOAHOPOJAHOTO YPABHEHUS TEIJIONPOBOAHOCTH.
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BOHpOCLI K 3K3aMEHY

. [loyTu IMHENHBIE ypaBHEHUS NIEPBOTO MOPSIKA.

. Knnaccudukanus ypaBHeHU BTOPOro Mopsiika ¢ JByMsI HE3aBUCUMBIMU MIEPEMEHHBIMH.

. BbIBOJ1 ypaBHEHUI1 KoneOaHMid CTPYHBI.

. beckoneunas crpyna. @opmyina Janambepa.

. Pemienrie HEOTHOPOHOTO YpaBHEHUS KOJIeOaHUI CTPYHBI

. KoppektHocTh 3a1auu 0 konebaHusx 0ECKOHEUHOM CTPYHBI

. [ToybeckoHeuHast cTpyHa U METOA MPOAOIKEHHS

. YpaBHeHue kojaeOaHui B 2IEKTPUUECKUX IIPOBOIAX

. @opmabHOE pelieHne ypaBHEHHsI KOJIeOaHUH CTPYHBI € 3aKPETJICHHBIMHA KOHIIAMU

10. O6ocHOBaHME METO/Ia PA3ACICHHS TIEPEMEHHBIX IS YPaBHEHUS KOJICOAaHUHN CTPYHBI. DHEPTUs
KOJIEOAHUI CTPYHBI.

11. Pemenne HEOJHOPOIHOTO YpaBHEHHS KOJICOAHHMI CTPYHBI METOAOM pasneieHuss. OyHKIUs
BIIUSIHUS COCPEAOTOYEHHOW TOYEYHOM CUIIBI

12.BbIBOJ ypaBHEHMS TEIUIONPOBOAHOCTH. [locTaHOBKA KpaeBbIX 3a7a4 JUisl ypaBHEHUS
TEIIONPOBOJHOCTH

13.IlpuHuuMn MakcuMyma J1Jisi ypaBHEHUS TEIIONPOBOJAHOCTH

14. Teopema eqMHCTBEHHOCTH pELIEHMsI IEPBOI KpaeBOH 3a7auu AJisl ypaBHEHUS
TEIUIONPOBOAHOCTH. HenpepbiBHAS 3aBUCHMOCTD PEIICHUs OT HaYallbHbIX U TPAHUYHBIX (QYHKIUH.
15.Pemienne nepBoii KpaeBoi 3a1a4uu JUIsl ypaBHEHMsI TEIIJIONPOBOJHOCTH METOAOM pa3zeieHUsI.
O6ocHOBaHME MeTO/Ia pa3AeaeHUs 1Jis YPaBHEHUS TEIIIONPOBOIHOCTH

16.®@yHK1IMS HCTOYHUKA U HEOJJHOPOJIHOE YPaBHEHUE TEIUIONPOBOIHOCTH

17.PactipocTpanenue Tera no 6eCKOHEYHOMY CTEPIKHIO

18.0OcHoBHas popmyna ['puna

19.Teopembl 0 cpelHEM U MPUHIUI MAKCUMyMa JUIS TApMOHUYECKUX (QYHKIUI
20.EquHCTBEHHOCTD U yCTOWYMBOCTH PEIICHUH MEPBOI KpaeBoii 3a1auu sl ypaBHeHHi Jlamnaca
21.EnMHCTBEHHOCTb PEIIECHUs BHEIIHEN KpaeBoM 3a7auu. EMMHCTBEHHOCTD pEIIEHUs] BTOPOU
KpaeBOM 3a/1aun

22 Pemenue 3anaun Jupuxie METOIOM pa3IeieHUs

23.060cHOBaHME METO/1a pa3zesieHus A pelieHus 3a1aun Jlupuxiie B Kpyre

24 Wnrerpan Ilyaccona. 3anaua Helimana B kpyre

25.@yHKIMS UCTOUYHUKA ISl cpephl

26.3amaun Ha cOOCTBEHHBIE 3HAUEHU JUIsl oneparopa Jlamnaca

27.Cxema paszeneHus nepeMeHHbIX IS 3a/1a4 KoJieOaHUN OTpaHUYEHHBIX 00bEMOB
28.PacnipocTpaHeHue BOJIH B IPOCTPAHCTBE

29.®opmymna IlyaccoHa qist BOJIH B MPOCTPAHCTBE

30.BoaHBI HA MIIOCKOCTH

31.CpaBHeHMe MPOLIECCOB PaCIPOCTPAHEHUS BOJIH HA IPSIMOM, HA MJIOCKOCTH U B IPOCTPAHCTBE
32.®opmyna Kupxrodda

33.CnenctBus Gopmyisl Kupxrodda

O 0O\ U1 h WK —

3. Onucanne npoueaypsl BbICTABJIEHUS OLIEHKH

B 3aBucumoctu ot YPOBHA C(bOpMHpOBaHHOCTH Ka)KHOﬁ KOMIICTCHIIMU I1I0 OKOHYaHHMH OCBOCHUA
JUCHUINIMHBI CTYACHTY BBICTABJIACTCA OLICHKA. ZIJ'ISI AUCHUIIIINH, U3y4a€MbIX B TCUCHUEC HECKOJBKUX
CCMCCTPOB, OLCHKA MOXCET BBICTABJIATHCA HE TOJBKO IIO OKOHYAHHUM €€ OCBOCHHA, HO U B
MMPOMEIKYTOUYHBIX CEMCECTpax. BI/I)I OLICHKU (((OTJ'II/I'-IHO)), «XOpo1o», «YyAOBICTBOPUTCIBHO,
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«HEYIOBIETBOPUTEIBHOY», «3aUYTCHO», «HE3aUTEHO») oOmpeneisercss  pabodeil mporpamMMmoin
JTUCIUIUIMHBI B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OrneHka «OTJIMYHOY» BBICTABISIETCA CTYAEHTY, Y KOTOPOTO Ka)aas KOMIETeHIUsl (IOJTHOCThIO WU
qacTUYHO (hopMHUpyeMas TaHHOW JUCIHUILTUHON) COPMUPOBAaHA HA BBICOKOM YPOBHE.

OlLieHKa «XOpOILI0» BBICTABISETCSA CTYJIEHTY, Y KOTOPOro KaxKJas KOMIETEHIUs (TIOJHOCTBHIO WIN
yacTUYHO (hopMUpyeMasi JaHHOM JUCUMILTUHON) chopMHUpOoBaHA HE HIIKE, YEM Ha MPOJBUHYTOM
YpOBHE.

OLeHKa «yJTOBJIETBOPUTEILHO» BBICTABISETCA CTYACHTY, Y KOTOPOrO KaKJas KOMIIETCHLIUS
(MOTHOCTBIO WJIM YAaCTUYHO (opMUpyeMasi JaHHOW JUCHMILTUHON) chOpMUPOBAaHA HE HUXKE, YEM Ha
IIOPOTOBOM YpPOBHE.

OreHKa «HEYIOBICTBOPUTEIILHOY BBICTABIISETCS CTYACHTY, Y KOTOPOTO XOTS ObI OJTHA KOMIICTCHIIUS
(MOTHOCTBIO UM YaCTUYHO (hopMUpyeMas JaHHOW MUCHUILIMHON) copMHUpoBaHA HIDKE, YEM Ha
IIOPOTOBOM YpPOBHE.

OlLleHKa «3a4TEHO0» BBICTABJISIETCS CTYJEHTY, Y KOTOPOro KaXK[as KOMIETEHIUs (TIOJHOCTHIO WM
yacTUyHO (opMupyeMas NaHHOW IJUCHMILTUHOW) cPOpMHUpOBaHA HE HMXKE, YEM HA IMOPOTOBOM
YpOBHE.

OrneHka «He 3a4TEHO» BBICTABIISIETCS CTYAEHTY, Y KOTOPOro XOTsI ObI 0J1Ha KOMIETEHIIHS (TIOJTHOCTHIO

WIK 9acTU4YHO dopMupyeMasi TaHHOW JUCIMIUIMHON) cOpMUpOBaHA HUXKE, YeM Ha MOPOTOBOM
YpOBHE.

12



IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
« YpaBHeHHsI MaTeMATH4eCKO PU3UKH »

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJINHBI

OcHoBHOW (OpMOI HU3NOKEHUST  Yy4eOHOro Marepwaja IO JAUCHUIUIHHE «YpaBHEHUS
MaTeMaTHYeCKOM (M3MKKU» SABISAIOTCS JEKLUH, IPUYEM B JOCTAaTOYHO OOJbIIOM o0beMe. DTO
CBSI3aHO C TEM, 4YTO B OCHOBE «YpPaBHEHHS MAaTEeMaTUYeCKOH (U3UKH» JIEKUT OCOOBIN
MareMaTHueckuil anmapar. Ilo OOJIBIIMHCTBY TeM NpEeayCMOTPEHbl NPAKTUYECKHE 3aHATHs, Ha
KOTOPBIX IIPOUCXOJMUT 3aKpEIUICHWE JICKIIMOHHOIO Marepuana IIyTeM IPUMEHEHHs €ro K
KOHKPETHBIM (pU3MUYECKUM 3a7a4aM M 0TpabOTKa HABBIKOB paOOThI C MaTEMAaTHUYECKUM annapaToM
«YpaBHEHUS] MATEMaTUYECKON (PUIUKIY.

Jlis yCHenIHOro OCBOEHUS TUCLMIUIMHBI OYEHb BA)XKHO PELICHHE J0CTaTOYHO OO0JIBLIOro
KOJIMYeCTBa 3a7a4, KaKk B ayJAUTOPUHU, TAK U CAMOCTOSTEIIBHO B KayeCTBE JIOMAIIHUX 3aJaHUM.
[Tpumepsl pemieHus 3agad  pa3duparoTcs Ha JIEKIMSIX UM NPAKTUYECKUX 3aHATHUSX, INpU
HEOoOXOJUMOCTH TO Haubosiee TPYAHbIM TE€MaM IPOBOASTCS JONOJHUTENbHbIE KOHCYJIbTALlUU.
OcHOBHas 11eb PelIeHUs 33a4a4 — [IOMOYb YCBOUThH (DYH/IaMEHTAJIbHbIC MOHATHSI, 3aKOHBI U OCHOBBI
JaHHOTO Kypca. /s pemieHus Bcex 3a7ad HEOOXOAUMO 3HaTh U IOHUMATh JIEKIIMOHHBIM MaTepual.
[Tooromy B mpouecce H3y4eHUs [OUCLUUIUIMHBI — PEKOMEHIYETCS PpEryjsipHOE IIOBTOPEHUE
IIPOMJIEHHOIO JIEKIMOHHOIO Marepuana. Marepuan, 3aKOHCHEKTHPOBAHHBIM Ha  JIEKIUSAX,
HEo0X0MMO JIoMa elle pa3 mnpopabaThiBaTh M IPU HEOOXOJUMOCTH JOMOJHATH HH(pOpMalMEH,
MIOJIyYEHHOM Ha KOHCYJIbTAIUAX, IPAKTUUECKUX 3aHATUAX WU U3 Y4eOHOI IMTepaTyphl.

bosbioe BHMMaHue JODKHO OBITH YJEJICHO BBITOJHEHHUIO JOoMallHed paboTsl. B kauecTBe
3alaHuil 11 CaMOCTOSATEIbHONW paboThI JloMa CTyJIEHTaM IpeajiaratoTcsl 3a/1ayd, aHaJIOIMYHbIE
pa30o0paHHBIM Ha JIEKIMAX U MPAKTUYECKUX 3aHATUSAX WM HEMHOro OoJiee CIIOXKHBIE, KOTOphIE
ABIIAIOTCS PE3YJIBTATOM OOBEIUHEHHSI HECKOJIBKUX 0a30BbIX 3a]ay.

JUis MpOBEpPKM M KOHTPOJS  YCBOEHHUS TEOPETHYECKOro MaTepualsa, NPHOOpPEeTeHHBIX
IIPAKTUYECKUX HAaBBIKOB pabOThl IPOBOASATCS CEMUHAPCKUE 3aHATUS, KOTOPHIE I1OMOTAIOT
Pa3bACHUTH MaTEPUAIl 110 IPONIACHHOU TEME.

B koHI11e cemecTpa n3ydeHus JUCUMILIMHBI CTYACHTHI CAAIOT 3a4eT. 3aueT [0 UTOraM IepBOro
CeMeCTpa BBICTABIISETCS 110 UTOTaM TECTUPOBAHUS U KPATKOTO COOECEJOBAHUS 110 €T0 Pe3yJIbTaTaM.

OcBoWUTH BOIIPOCHI, H3JAaraéMble B TMPOILIECCE U3YYEHUS JUCHMILIUHBI «YpaBHEHUS
MaTeMaTHYeCKOM (U3UKM» CaMOCTOSATENIBHO CTYAEHTY KpaiHe CII0KHO. OJTO CBS3aHO CO
CIIOKHOCTBIO M3y4aemMoro marepuaia U OospluM oObeMoM Kypca. IlosTomy mocemienue Bceex
ayJMTOPHBIX 3aHATHUIH SBJISETCS COBEPIICHHO HEOOXOAUMBIM. be3 yHmOpHBIX U peryiasipHbIX 3aHATUI
B TEYEHHE CEMECTpa CHaThb 3a4eT M DK3aMEH [0 WTOraM H3y4YeHUs JUCUUIUIMHBI CTYIEHTY
MIPaKTUYECKU HEBO3MOXKHO.
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