MMWHOBPHAYKH POCCHH
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(BI'TY «BOEHMEX» um. JI.®. YcruHOBa)
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JIUCT COI'JIACOBAHHA

PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUSIMU ®EJTEPAJIBHOI'O
TOCYJAPCTBEHHOI'O OBPA3OBATE/IbBHOI'O CTAHJAPTA BBICHIET'O OBPA3OBAHMS (PI'OC BO)

24.04.01 PakeTHbIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roj HaGopa rpymnmbl: 2024
TIporpammMy coctaBuIu:
Kadeapa O6 BBICIIIASTI MATEMATUKA

BenkoBa AHactacust JIeoHUIOBHa, K.¢.-M.H., JOL[eHT

Kadeapa O6 BBICIIIASTI MATEMATUKA
Uepnycs [1aBesn I1aBnoBuy, K.T.H., JOLEHT

IIporpamma paccMoTpeHa

Ha 3ace/jJaHUH Kadezipbl-pa3paboTurika

paboueii mporpammel 06 BBICIIIAST MATEMATHKA
3aBenytomuii Kadezapoit Bunnuk I1.M., 1.T.H., 101,
INporpamma paccMoTpeHa

Ha 3ace/jJaH1H BBIMyCKaroLlei Kadeapbl

A4 CTAPTOBBIE 1 TEXHMYECKHWE KOMIIVZIEKCBI PAKET 1 KOCMMNYECKHUX AIIIIAPATOB

3aBezyroiuii kKadezpoii Jonbenkos B.I., K.T.H., CHC



PABOYAS ITPOTPAMMA JUCIIUITVIMHBI
BBICIITAAA MATEMATUKA B HAYUHBIX UCCJ/IEJOBAHUAX

Pa3pesnibl paGoueii mporpaMMsI

1. JEJIN OCBOEHUSA AVCHWITJIMHBI

2. MECTO IUCHUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)XAHME OVCLATIIINHBI

4. @OPMbI KOHTPOJIA OCBOEHNA AV CLHUIIIVTHBL

5. YYHEBHO-METOJMYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE JUCLIUTTJIMHBI
6. MATEPMAJIBHO-TEXHMYECKOE OBECITEYEHUE OMCLUTIINHBL

IIpunoxeHus K paboueii nporpaMmMe AMCIUIUIMHBI
o [Ipunoxenuve 1. AHHOTaLWs paboyeii MporpaMMbl

o TIpunoxenue 2. TexHonoruu u hopmbl 00yueHUst
o TIpunoxenue 3. @OH/bI OLIEHOUHBIX CPe/CTB



1. IEJIX OCBOEHUMA AV CIIUIT/IMHBI

Llenbro ocBOeHUs AUCLMIUIMHEI SB/IsIeTCS GOPMUPOBaHHe CIe/yIOLUX KOMITeTeHLHiA:

OIIK-1 — crocoGHOCTb CaMOCTOSITEJILHO TIpUOOpeTaTh, pa3BUBaTh M IPUMEHSITb MaTeMaTHueckue, eCTeCTBeHHOHAyuHble, COL{Ma/bHO-
5KOHOMHUUecKHe U Tpod)ecCHOHabHble 3HAHMS /ISl pellleHWsl HecTaHJapTHBIX 3ajay, B TOM UMC/e B HOBOM WM He3HakoMOH cpefie U B

Me>XX/JCLIATI/IMHaPHOM KOHTEeKCTe
OIIK-6 — crioco6HOCTb aHa/IM3UPOBATh, CUCTEMATH3MPOBAaTh ¥ 000061aTh MHPOPMALIMIO O COBPEMEHHOM COCTOSHUM U NepCIeKTUBAaX Pa3BUTHS

PakeTHO-KOCMH1Ye CKOM TeXHUKHU

@DOpPMHPOBaHHUIO KOMITETEHLMH C/IY)KUT [JOCTHXKEHHe C/Ie[lyIOIIMX Pe3y/IbTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:
OCHOBHBbI€ T10JIOXKeHUSA (byHKLH/IOHa]'IbHOI‘O dHa/un3a, H806XOAHMbIe AJIs peleHus 3a4a4 MaTeMaTHyeCKOH CbI/ISI/IKI/I;

YMeHus:
1. mpaBWILHO OMpe/iesIsiTh Mo/ie/Ib TIPUMeHsIeMOM K/1acCHueCKoM 3a/jauy B 3aBUCHMOCTH OT ()OPMY/IMPOBKY MCXOLHOU 3a/auu;

2. KPUTHUECKH aHA/IM3UPOBATh IapaMeTPhI IOCTPOEHHBIX MO,E[E]IEIZ 1 UX pe3y/bTaThbl;

HAeblKU:!

pa3pa60TKH HOBBIX METOJOB MHCC/I€NOBaHWA W HX TPUMEHEHUIO B CaMOCTOSATE/TbHOMN HEly‘-IHO-HCC]IeAOBaTe]IbCKOﬁ ¥ B obmactu

npotheCCHOHAIBHOM JiesiTe/IbHOCTH.
OIIK-6

3HAHUsA:
OCHOBHbIE MeTO/bI pellleHts 3a4a4 MaTemMaTHhueCKon ClJI/[3I/IKI/I;

YMeHusA:
1. cocobHOCThIO K KPpUTHUYECKOMY aHa/Iu3y U OLIeHKe IOCTaB/IeHHbIX 3a/la4, reHepUPOBAHUIO HOBLIX I/I,Z[Eﬁ TIpY pelieHnu;

2. CrIocoBHOCTHIO TUTAaHMPOBATh M pellaTh 3aauud COOCTBEHHOTO HpO(bECCI/IOHﬂ]I]:HOFO W JIMYHOCTHOI'O pa3BUTHA; MCCIe40BaTe/IbCKUX U
TpakTU4eCKHX 3a7a4d, B TOM UKC/ie B MeXAUCHUTIJIMHAPHBIX 06]'[&CTHX;

HABbIKU:!
TIPOEKTUPOBATh U OCYILEeCTB/IATE KOMIUJIEKCHbIE MCC/I€OBaHWsA, HAa OCHOBe 11€JIOCTHOT'O CMCTEMHOI'0 HAyYHOr' 0 rnojxozaa.
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2. MECTO JUCIIMIVVIVMHBI B CTPYKTYPE OOII BO

Mucuununa BBICIIIASI MATEMATUKA B HAYUHBIX CCJ/IEJOBAHUSAX siBisieTcst AUCLUMIUIMHON 00513aTe/IbHOM YacTH
0s10Ka 1 mporpaMMbl MOATOTOBKY 10 HaripaBieHuto 24.04.01 PakemHble KOMNIeKCbl U KOCMOHABMUKA.

Copep)KaHve AWCLMIUIMHBL SB/ISeTCA JIOrMuecKuM mnpogosbkeHueMm aucuuriiviH: MCCJIEJOBAHUE CHUCTEM YIIPABJ/IEHNA,
OCHOBBI MUMUTAITMOHHOT'O MOJE/IMPOBAHUNSI.

CofepskaHue JUCLIUIIVHBI SIB/ISIETCSI OCHOBOMW [yisi ocBoeHus AucuuriiH: HAYUHO-UCCJ/IEJOBATE/IBCKAS PABOTA, TEIUIO
1 MACCOIIEPEJAYA, CTAPTOBASI TA3OAUHAMUKA.

ITpezBapHTeIbHBIE KOMIIETEHLMH, ChOPMHUPOBaHHBIE Y 00yJaroLerocs 0 Hauasa U3yyeHust JUCLUIUIMHBL:

¢ TICK-8.1 — CriocobeH npoBoauTs 06paboTKY /JaHHBIX TI0 pe3y/bTaTaM LX(pPOBOro MOJe/IMPOBaHUsl Pa3/IMYHbIX MPOLIECCOB, B TOM YHC/Ie
MIPYMEHSTh CUCTEMbI aBTOMATH3MPOBAHHOTO MH)XKEHEPHOTO aHa/Iu3a Jij1sl MojyyeHust TpebyeMbIX JaHHBIX, IPY (QyHKLIMOHUMPOBAHUM
3/IEMEHTOB U y3/I0B CTapPTOBBIX CUCTEM, KOMILJIEKCOB U m3aenuid PKT

e YK-1— CriocobeH 0Cy1LjeCTB/IATh KPUTHUECKHI aHaIn3 Mpob1eMHbIX CUTYaLii HA 0CHOBEe CHCTEMHOTO I0/1X0/ja, BEIpabaThIBaTh
CTpaTeryio AeicTBIi

¢ YK-2 — CriocobeH ynpaB/isiTb TPOEKTOM Ha BCEX 3Tarax ero »XM3HeHHOTO LMK/Ia

5 26576



3. CTPYKTYPA 1 COJEPXAHUME AVCHUITJIMHBI

OO611jast TPY[0€MKOCTb AUCLMIUIMHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepixaHue (AMAAKTUKA) AUCIUILITMHBI

AyAMTOpHBIE 3aHATHS =
B KOHTAaKTHOIi (hopme g &
g8 gE
g2 5ES
& e £z £E
o o g & 5
& 5] = = 2= E z B2
> s HauMeHoBaHHe Pa3/ie/ioB H AWJAKTHUECKHX e[HHHIY 8 E = ] R 5 =
< & 2 g ] £: | &E :
°© ) = %8 £e - -
£ o= % 4
E E
5 5
Paspen 1. O, (i) NbHOro aHanm3a. 1.1 Oprorol cucTeMbl (YHKLMHA,
5 10 pazxbl U3 HUX. 1.2 YpasHenue Beccens, ero pemense. 1.3 OproroHansHocTs dyHkimii Beccens. 1.4 Muterpan 11 3 2 1 8 20 20
Dypbe.
5 10 Paspien 2. YpaBHeHne Maibix KoneGanwuii. 2.1 Boieoj n M MasbIx i ciocobom 24 12 8 4 12 20 20
Nlanambepa. 2.2 BoiBog MaJIbIX KC criocobam Dypee.
5 10 Paspen 3. YpaBHeHHe TeIUIONPoBOAHOCTH. 3.1. BbiBog y Terior TH J171S1 s 30 15 10 5 15 20 20
ClyqaeB. 3.2. TerJIONPOBOAHOCTH /Il Pa3s/IMUHBIX C/TyvaeB.
5 10 Paspen 4. Ypasuenus Jlannaca u ITyaccona. 4.1 BuiBog 1 pelienne ypaBHeHus Jlannaca. 4.2 Buisog 1 30 15 10 5 15 20 20
y ITyaccoHa.
Pa3pgen 5. W y 2 B YaCTHBIX 5.1. Knaccudukanus IMHeHHbIX
5 10 ypaBHeHHii 2 NOpsiJKa B YaCTHBIX TIPC 5.2. 10 7} y itk KOMY 13 6 4 2 7 20 20
BHAY.
Bcero 3a 10 cemectp 108 51 34 17 57 100 100
Bcero no gucumnimze 108 51 34 17 57 100 100
3.2. AyATOpHBIA NPAaKTHKYM
o Mep ¥ HaUMeHOBaHH ! beM,
N Howme auMeHOBaHMe pa3sjena Oope
TeMa npakTH4YeCKOro 3aHATUSA
n/n AMCLIUITUHBI ayA. 4yacoB
1 Pasgen 1. OtgenbHble paszenbl OpToroHasbHBIe CHCTeMbI QYHKLH, Psibl U3 HUX. YpaBHeHHe Beccerns, ero 1
(YHKIMOHAJILHOTO aHa/I13a. peienre. OpToroHanbHOCTh (yHKIWM Beccens, narerpan ®ypeoe.
2 Pazzien 2. YpaBHeHUe Masibix BbIBog 1 pellieHre ypaBHeHUsI Majibix Koiebanuii criocobom Janambepa. BriBog u 4
KoJiebaHUH. LIEHMU! BHEHHS MaJIbIX KOJleOaHUM CII M be.
onebal eleHe ypaBHe a oseba criocobam ®ypbe
Pasgen 3. YpaBHeHue
3 BbIBOZ 1 pellieHe ypaBHeHUs TeIONPOBOAHOCTU /ISl pa3/IMYHBIX C/Iy4yaeB. 5
TeIJIONPOBOAHOCTH.
Pasgnen 4. YpaBHenus Jlaniaca 1
4 Myaccoma BoiBog 1 pelieHMe ypaBHeHus Jlarinaca. BeiBog U pelieHne ypaBHeHus [IyaccoHa. 5
Paspen 5. JIuHeliHbIe ypaBHeHUs 2 .
5 JIuHeliHble ypaBHEHMs 2 MOPsi/IKa B YaCTHBIX ITPOM3BOJAHBIX. 2
0psiJiKa B YaCTHBIX [IPOU3BOJHBIX.
Bcero 3a 10 cemecTp 17
3.3. CamocrosTenibHas pabora cryaenara (CPC)
Ne |Homep u HauMeHOBaHUe pa3jesa O6beMm,
Copepxanue yueGHOro 3aJaHust
n/n AMCLIUITUHBI 4acoB
1 Pasgen 1. OtyenbHble paszenbl IToBTOpeHue TeMbl «Psabl @yphe, ONepalioHHOe UCUUCIeHHe» U3 00I1ero Kypca BbICILeH 8
(hyHKIIMOHA/IBHOTO aHa/Iu3a. MaTeMaTUKU
2 Pazzen 2. YpaBHeHUe Masibix Pelienue npe/iyiokeHHbIX 3a7iau. ITocTpoeHre MaTeMaTHueCKUX MoZiesiel fijist ypaBHeHust 12
KoebaHu. TEIIONPOBOAHOCTH ¥ MX BU3yalH3aLiysi C IOMOLLBI0 CHCTEMbI KOMITBIOTEPHOH anre6phl.
3 Paspen 3. YpaBHeHUne PerieHue npe/yiokeHHBIX 3a7iau. ITocTpoeHre MaTeMaTHueCKUX MoZiesiel fijist ypaBHeHust 15
TeIJIONPOBOAHOCTH. TEIIONPOBOAHOCTH ¥ MX BU3yaM3aLiysi C IOMOIIBI0 CHCTEMbI KOMITBEOTEPHOH anre6phl.
4 Paszen 4. YpaBHenusi Jlarlaca u [PeliieHre MpeZjioykeHHBIX 3a7a4u. [IocTpoeHre MaTeMaTiyecKUX Mogesieid [isi 3a/jad ¥ UX 15
ITyaccona. BU3ya/n3aLis C IOMOLbI0 CUCTeMbI KOMITbIOTEPHOH anredpsl.
Pa3pen 5. JIuHeliHbIe ypaBHeHUs 2
5 3yueHne TeopeTHueCKOro Marepuasna. PerieHue rpezijiokeHHbIX 3a/iay. 7
opsiJiKa B YaCTHBIX [IPOU3BOJHBIX.
Bcero 3a 10 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUWSA AV CIIUITJINHBI
CEMECTP HEJEJ/IX CEMECTPA
1 2 3 4 5 6 |7 8 9/ 10 |11 12 13 14 15 | 16 17
10 BII3 BII3 P BII3 ap BII3 BIT3 ap nud. 3ad.

YcioBHbIe 0003HAUEHMS:

e [P — guarHocTuueckas pabora;
¢ BII3 — Bomnpockl/3afanus 1o temam I13;
o mud. 3au. — A depeHIMPOBAHHbIN 3a4erT.

ITpoMe)KyTouHas aTTeCTalus POBOAUTCS B hopMax:
nmuddepeHLIMPOBaHHBIN 3aueT.

TeKyIuii KOHTPO/Ib YCIIeBaeMOCTH CTYZeHTOB IIPOBOJUTCS B AWCKPeTHbIE BpeMeHHbIe HHTepBasbl B CJIEAYIOIUX (hopMax:
[IMarHOCTHYeCKast paboTa;
BOMNPOCHI/3a/iaHus 1o Temam I13.
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5. YYEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JACIIUTUTAHBI

5.1. OcHOBHas UTeparypa 1o JUCLUIIMHE:

1. A. A. KoHoHOBa, A. J1. BenkoBa. . YpaBHeHust MareMatrueckoit ¢pusuku. CII6.BI'TY "BOEHMEX" um. []. @. YctunoBa, 2019, 66 3K3.
. A. A. KonoHoga, A. JI. Benkoga. . YpaBHenust maremaruueckoit ¢pusuku. CI16.BI'TY "BOEHMEX" um. []. @. Yctunosa, 2019, 351. pec.
. A. T1. Psi6y1uko. MHauBHAyabHBIE 3ajaHKs 110 BbICIIel Matematuke. Y. 4 OnepauponHoe ucuucienre. BI'TY "BOEHMEX" um. []. @.
YcrunoBa, 2007, 198 3k3.
4. A. Tl Psibyuiko. ViHauBrayanbHbIe 3a/iaHust TI0 Bbiciier maremarrke. U. 4 Oneparponnoe ucuncienue. BITY "BOEHMEX" um. [I. ®.
YcruHoga, 2007, 351. pec.

w N

5. A. I1. Psbyuko, B. B. Bapxaros, B. B. [lepxkaget1. Psapr. BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007, 146 3k3.

6. A. I1. Pabyuko, B. B. Bapxaros, B. B. [lepxaBel;. IHauBuyanbHble 3afaHus 1o Beiciieli matemaruke. Y. 3 Psaael. BI'TY "BOEHMEX"
uM. []. ®. YcruHosa, 2007, 351. pec.

7. B. JI. ®aitaimuzr. . OproroHansHbie QyHKIHHN 1 Kpaepbie 3azaun. CI16.BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2021, 371 pec.

8. B. JI. ®aitnmMuar. . OpToroHanbHble GyHKUMM U Kpaesble 3aaun. CIT6.BT'TY "BOEHMEX" uwm. [I. ®. YcTuHoBa, 2021, 146 3k3.

9. B. JI. ®aiinmuar, H. B. Tapacosa. . Hekotopsie ypaBHenust Maremariueckoit ¢pusvku. CI16.5T'TY "BOEHMEX" um. [I. @. YcTuHOBa,
2016, a71. pec.

10. B. JI. @aitnmvuat, H. B. Tapacosa. . HekoTtopble ypaBHeHust Matematnueckoit ¢pusuku. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa,

2016, 39 2K3.

5.2. [lononHuTebHAS IMTepaTypa Mo AUCLUIJIMHE:
He TpebyeTcs.

5.3. [1epuopryeckue U3faHus:
He TpeOyloTCsl.

5.4. TlepeueHsb pecypcoB UH(POPMALMOHHO-TeJIEKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", HeOOXOAUMBIX /I/Ii OCBOEHHMS AUCLIMILIMHDI, 3/IeKTPOHHbIE
O61O/IHOTeYHbIE CUCTEMBI:

1. https://library.voenmeh.ru/ — ®yugamenransrast 6ubmioreka BITY «BOEHMEX» um. [I.®. YcTrHOBa;
2. https://urait.ru/ — O6pa3oBaresbHast natopma «HOpaiT». [171s1 By30B U CCy30B..

CoBpeMeHHBIe TIpoteccHoHabHbIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HarjoHanbHast anekrpoHHast 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - Hayunas anekrponHast 6ubmioreka «KubepieHuHkay;
http://www.rfbr.ru/rffi/ru/library - IlonHoTekcTOBast aneKTpoHHasi 6ubnuoreka Poccuiickoro ¢ona GpyHjaMeHTanbHbIX UCC/IeA0BaHUH.
VH(opMalMOHHBIEe CIIPABOYHBIE CUCTEMbI:
1. TexskcnepT — MIH(opMaLIOHHBIM MOpPTa TeXHWUeCKoro perynuposanusi: HopMel, npaBuina, ctaHgapThl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[] TOCToB cobcTBeHHoi#t reneparmu BI'TY
"BOEHMEX" um. []. ®@. YcTuHOBa;
3. http://www.consultant.ru/- KoacynsrantILiroc- ”HGOPMAIIOHHBII MOPTasl MPaBOBOW MH(MOPMALIH.
5.5. TIporpammMHoe obecrieueHue:
He TpebyeTcsi.

5.6. IndopmaryioHHble TeXHOJIOTHU:

B3auMoelicTre ¢ obyuarorpmucs ocpeactsom YMOC Moodle BI'TY «t BOEHMEX» um. [1.®. YcrrHOBa.
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6. MATEPAJ/IBHO-TEXHNYECKOE OBECITEYEHUWE JUCIIAIT/IMHBI

6.1. JIeKiMOHHbIE 3aHATHS:

CrieLjaIM3MpoBaHHbIe TpeboBaHHsl 10 060PY0BaHHIO OTCYTCTBYIOT; ayAUTOPHS C TI0CAJ0YHBIMM MECTaMH T10 KOJIUUECTBY CTY/eHTOB;
JlocKa.

6.2. [IpakTHYeCcKue 3aHATHA:
1. AypuTopusi € UMC/IOM TI0CaZI0YHBIX MeCT He MeHbIlle KOJTMYeCcTBa 00yyJaroIixcs.

6.3. IIpouee:

1. pabouee MecTO nperogaBare;isi, OCHallleHHOe KOMIBIOTEPOM C JJOCTYNOM B VIHTepHeT;
2. pabourie MecTa CTyZ|eHTOB, OCHAIlleHHbIe KOMITBIOTEDAMU C JOCTYTIOM B VIHTepHeT, Npe/jHa3HaYeHHBbIe [ PabOThI B 3/IeKTPOHHOU
obpasoBare/bHOIi cpefe.



TIpunoxenne 1
K paboyeii mporpaMme JUCIMIITHHBE
BBICHIASI MATEMATHUKA B HAYUHBIX UCC/IEJOBAHUAX

AnHoTanus paéoueii nporpaMmsl

Mucuummmaa BBICIIIASI MATEMATHUKA B HAYUYHBIX MCC/IEJOBAHUSAX sBsieTcst OUCLMIUIAHON 00f3aTeIbHON YacTH
0s10Kka 1 mporpamMMbI MOZTOTOBKH 110 HarpasiieHHto 24.04.01 PakemHble KOMNIeKCbl U KOCMOHA8MUKA. JTUCLIIINHA peanu3yeTcs Ha (aKy/bTeTe
O EcrectBerHoHayynbid BI'TY "BOEHMEX" um. [].®. YctuHoBa Kadezapoit O6 BBICIIIAT MATEMATUKA.

[JucuunivHa HatlesleHa Ha GOpMHpOBaHUe KoMnemeHyuii:
OIIK-1 croco6HOCTb CaMOCTOSITE/IbHO TIpHoOpeTaTs, pa3BUBaThb M TIPUMEHSTb MaTeMaTHuyeckde, eCTeCTBeHHOHAyuHble, COLMaIbHO-
SKOHOMHUECKHe U TNpo(decCHOHa/NbHble 3HAHWS JIsl pellleHWs HeCTaHAApTHBIX 3a/jay, B TOM UKMC/Ie B HOBOM W/IM He3HaKOMOW cpelie U B
MeXX/JUCLIMI/TMHaDHOM KOHTEKCTe;
OIIK-6 criocobHOCTb aHaIU3UPOBaTh, CUCTEMATH3UPOBaTh U 06061jaTh UH(POPMALIMI0 O COBPEMEHHOM COCTOSIHMM U TePCIIEKTHBAX Pa3BHUTHS
PaKeTHO-KOCMUUEeCKOW TeXHUKH.

CopepkaHue [UCLIMIUIAHBI OXBAThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C TOCTAHOBKOW 3a/laud M TOCTPOEHHUsT MaTeMaTHJyeCKOW MOZeIH Jiist
peasibHbIX YC/IOBHUM, MCIO/b3Ysl METO/bl M MOZE/H BbICIIeH MaTeMaTHKH{; a TakXKe INpeJCTaB/lIeHHUs pe3y/bTaToB CBOMX MCC/IeJ0BaHUN B BHUJE
TOJTHOH MaTeMaTH4eCKOW MOJIeNH.

TIporpamMMoii AUCLUIUIHBI MIPe/lyCMOTPEeHBI C/leflytolijie BUAbI KOHTPOJIA:
TeKymuil KOHTPO/Ib YCIEBAeMOCTH CTYJEHTOB MPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE HHTEPBAJIbI B CJIEAYIOLIMX (hOopMax:
e [MarHoCTHYecKas paboTa;

* BONpOCHI/3afiaHus 1o Temam I13.

IIpoMe)xyTouHas aTTecTaus NPOBOJUTCS B hopMax:
o b depeHMPOBAHHBIN 3aUeT.

OO61jast TPYA0EMKOCTb OCBOEHHS JUCLIMIUIMHLI cocTaBsieT 3 3.e., 108 u. [TporpamMmoii JUCLMIIIMHBI [TPeyCMOTPEeHbI JIeKLMOHHbIe 3aHsATHs (34
u.), npaktryeckue 3ausTus (17 u.), camocrostensHasi pabora crygenra (57 4).
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TIpunoxenue 2

K paboyeii mporpaMme JUCIMIITHHBE
BBICHIASI MATEMATHUKA B HAYUHBIX UCC/IEJOBAHUAX

TEXHOJIOI'X 1 ®OPMbI OBYUYEHUSA

PexoMeHjaliii 10 0CBOGHHIO JUCLUILUIMHBI /1A CTyAeHTa

TpyAoeMKoCTb 0CBOEHMSI JUCLIUMIIUHBI cocTassisieT 108 u., u3 Hux 51 4. ayUTOPHBIX 3aHATUH, U 57 4., OTBe/|eHHbIX Ha CAMOCTOSITE/IbHYIO

pabory cTygeHTa.

PekoMeHJALMKU TI0 pacripe/ie/ieHHI0 yuebHOro BpeMeHH 10 BHJaM CaMOCTOSITeJbHOM paboThl M paszesiaM [WCLUIUIMHBI [IPUBEJIEHbI B

Tabme.

KOHTpO/b 0CBOEHUsI AWCLIMIUIMHBI TIPOU3BOAUTCS B COOTBETCTBUM C ITonO)KeHHEM O TekyleM, pyOeKHOM KOHTpOJe YCIIeBaeMOCTH U

MPOME)KYTOUYHOM aTTeCTaljii 00yYaroInuXCsl.

DopMbl KOHTPOJISE U KPUTEPUH OLIeHUBAHMS NIPHUBe/ieHbI B NPUIoXkKeHUH 3 K Paboueli mporpamme.

HaumeHoBaHHe paGoThl

Pexomenayemasi muTeparypa

TpyaoeMKoCTh,
vac.

Paspen 1. OTaenbHbIE p

a3pesibl GyHKIMOHA/ILHOr0 aHa/IM3a.

IToBTOpeHnwe TeMb! «Psizipl Dypbe, onepanioHHOE UCUYHCTIEHNE»
13 0011jero Kypca BbICIIel MaTeMaTHK!

A. 1. Psibyuiko, B. B. Bapxatos, B. B. [lepxaBeL. Psizpr:
BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2007 (12)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUsI
maremaruueckort gusmku: CI16.BI'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2019 (1)

A. TI. Pssbyiiko. IHAMBHAYyaIbHBIE 33/JaHUS TI0 BBICIIEH
maremaruke. Y. 4 OnepaijioHHoe ncurcienue: bI'TY
"BOEHMEX" um. [l. ®. Ycrunosa, 2007 (16)

A. TI. Psibymiko. HAWBHAyaibHbIE 3a/jaHUS TI0 BBICIIIEH
Maremartuke. U. 4 OnepaiponHoe ucuucinenue: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (16)

A. A. KoHoHoBa, A. JI. BenikoBa. . YpaBHeHUs!
mareMaruueckoit ¢pusuku: CII6.BT'TY "BOEHMEX" nm. /1.
®. YerrHoBa, 2019 (1)

A.TI. Psbyuiko, B. B. Bapxatos, B. B. [lep>xaBeL.
VHuBrAyanbHBIe 3aflaHus 110 BeICIIeH MaTeMarrke. Y. 3
Psgei: BITY "BOEHMEX" um. [. ®. YctuHoBa, 2007 (12)
B. JI. ®aitnmmuaT. . OproroHaneHele GYHKLMU U KpaeBble
3agaun: CI16.BI'TY "BOEHMEX" um. [I. @. Ycturosa, 2021
1,2
B. JI. ®aiHmmugT. . OpToroHanbHble GYHKIMU U KpaeBble
3agaun: CII6.BI'TY "BOEHMEX" um. []. @. YcTuHOBa, 2021
1,2

Wroro no pasgeny 1

Paspesn 2. YpaBHeHHe Ma/IbIX KO/Ie0aHUH.

Pemenue npe/yio)keHHbIX 3a7ia4. IlocTpoeHne MaTeMaTHyeCKUX
Moyziesiell iisi ypaBHeHusl TeIIONPOBOJHOCTH U UX BU3ya/Iu3aLyist
C TIOMOLIIBIO CUCTEMBI KOMITBIOTEPHO# anreGpsl.

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUs!
marematuueckoit ¢pusuku: CII6.BT'TY "BOEHMEX" um. [I.
®. YerrHoBa, 2019 (2)

B. JI. ®aitnmmuar, H. B. Tapacosa. . Hekotopsle ypaBHeHus
maremaruueckor pusuku: CI16.BI'TY "BOEHMEX" um. [].
®. YcruHoBa, 2016 (1)

A.TI. Psbyiko, B. B. Bapxartos, B. B. lep>xaBe1. Psiapr:
BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2007 (12)

B. JI. ®aitnmmuar, H. B. Tapacosa. . Hekotopsle ypaBHeHus
maremarnueckoit ¢puzuku: CI16.BT'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2016 (1)

A. TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxageti.
WNHpyBUayanbHble 3a/laHus 110 BbICIIel MateMaruke. U. 3
Pagei: BITY "BOEHMEX" um. []. ®. YctuHoBa, 2007 (12)
A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUs!
MmareMaruueckoit ¢pusuku: CII6.BT'TY "BOEHMEX" num. [1.
®. YerrHoBa, 2019 (2)

12

Wroro no pasgeny 2

12

Pa3pen 3. YpaBHeHue TenJIoNpOBOJHOCTH.

Pemenne TMpeAioKeHHbIX 3ajad. HOCTPOEHI/IE MaTeMaTH4YeCKHuX
MOAG]Ieﬁ AJI1 YPaBHEHHUA TEIVIOTIPOBOAHOCTH M MX BU3ya/ivu3aliisa
C MOMOUIBK0 CUCTEMBI KOMHL}OTEPHOﬁ anre6pLL

10

B. JI. ®aiinmmugat, H. B. TapacoBa. . HekoTopble ypaBHeHust
maremaruueckort gusmku: CI16.BI'TY "BOEHMEX" um. [].
®. YcruHoBa, 2016 (2)

A. TI. Psibyuiko. HAMBHAYyaIbHbIE 3a/jaHUs TI0 BBICIIEH
MareMaruke. Y. 4 OnepaijioHHoe ucurcienue: bI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (16)

A. 1. Pssbymiko. HAMBHyaibHbIE 3a/jaHUSI TIO BBICIIEH
Maremaruke. U. 4 OneparjponHoe ucuuciaenue: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (16)

B. JI. @atinmvuaT, H. B. TapacoBa. . HekoTopble ypaBHeHUst
MareMatuueckoit ¢pusuku: CII6.BT'TY "BOEHMEX" num. [1.
®. YcrrHoBa, 2016 (2)

A. A. KoHOHOBa, A. JI. be/koBa. . YpaBHeHUs:
maremaruueckor pusuku: CI16.BI'TY "BOEHMEX" um. [].
®. YcruHoBa, 2019 (3)

A. A. KoHOHOBa, A. JI. benkoBa. . YpaBHeHUs

15
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maremarnueckoit puzuku: CI16.BT'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2019 (3)

Wroro no pa

3nemy 3

15

Paszpen 4. YpaBHenus JIannaca u ITyaccona.

PeliieHne TIpe/JI0KeHHbIX 3aad. [I0CTpoeHne MaTeMaTue CKIX
Mojiesield st 3a/1a4 U UX BU3Ya/IU3al[|sl C TIOMOLIBIO0 CUCTEMBI
KOMITbIOTEPHO# anre6psbl.

A. A. KoHoHOBa, A. JI. BesikoBa. . YpaBHeHUs!
MmareMaruueckoit ¢pusuku: CII6.5I'TY "BOEHMEX" nm. [1.
®. YcrrHoBa, 2019 (4)

B. JI. ®aitnmmuat, H. B. TapacoBa. . HekoTopble ypaBHeHust
Mmaremaruueckor pusmku: CI16.BI'TY "BOEHMEX" um. /1.
®. YcrrHoBa, 2016 (3)

A. A. KoHOHOBa, A. JI. be/koBa. . YpaBHeHuUsI
maremarrueckoit ¢puzuku: CI16.BT'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2019 (4)

B. JI. ®aitaimmvugt, H. B. TapacoBa. . HekoTopsle ypaBHeHust
Matematrueckort ¢pusuku: CI16.6I'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2016 (3)

15

Wroro 1o pa:

3neny 4

15

Paspes 5. JIuHeliHbIe ypaBHeHH 2 MOPsIKa B YaCTHBIX NPOU3BO/HBIX.

Vi3yuyeHHe TeOPeTUUYeCKOro MaTepyaJia. PeliieHre rpe/ioKeHHbIX
3a/a4.

A. A. KoHoHoOBa, A. JI. BenkoBa. . YpaBHeHUs
maremMaruueckoit ¢pusuku: CII6.BT'TY "BOEHMEX" nm. [1.
®. YcrrHoBa, 2019 (5)

B. JI. ®aitnmmuat, H. B. TapacoBa. . HekoTopble ypaBHeHust
maremaruueckort pusuku: CI16.BI'TY "BOEHMEX" um. [].
®. YctuHOBa, 2016 (4)

B. JI. ®aitnmmuar, H. B. Tapacosa. . Hekotopsle ypaBHeHus
maremarunueckoit ¢puzuku: CI16.BT'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2016 (4)

A. A. KoHoHOBa, A. JI. benkoBa. . YpaBHeHUs:
MareMarrueckoit pusuku: CI16.BI'TY "BOEHMEX" um. 1.
®. YerrHoBa, 2019 (5)

Wroro no pasgeny 5

11
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TIpunoxenue 3
K paboyeii mporpaMme JUCIMIITHHBL
BBICHIASI MATEMATHKA B HAYUYHBIX UCC/IEJOBAHUAX

®OH/J] OHEHOYHEBIX CPEACTB

CI)OH,E[ OL€HOYHBIX CPeZICTB, MO3BOJIAIOL[HE OL[EHUTL Pe3y/ibTaTbl O6y‘leHI/Iﬂ 8 (0] ,E[aHHOﬁ AUCLUIIIMHE, BKJIFOYAKOT B cebs:

e [MarHocTuueckas pabora
® BONpOCHI/3afiaHus 1o Temam I13;
e auddepeHIMPOBaHHBI 3aUerT.

Kpurepun oneHnBaHus

JuarHocTuyeckas padora
[Muarnoctrueckast pabora rpoBoautcst B popme tecta B IMOC Moodle:

e IIpU [IPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLus;
* IIpY NPaBUILHOM OTBeTe Ha 60% BOMpPOCOB U Goslee - aTTeCTaLHs.

Bonpoce1/3aganus no remam I13

BhInonHeHHe KOHTPOJIBHBIX MePOTPUSITHEA 10 TeMaM MPAaKTUUeCKHX 3aHSITHH U CaMOCTOsITe/IbHON paboThl, KOTOPble OOBSIB/SIOTCS B
Hauajle ceMecTpa C yKazaHueM 6asioB 3a UX BLIITOJIHEHYE B COOTBETCTBUH C TeXHONIOTMUeCKOH KapToii Kypca.
O6pa3sLibl BOMPOCOB U TEXHOIOTHUECKHE KapThl MOXKHO Haiit B YMK guctmmmsst 1 SUOC Moodle.

JuddepeHnpoBaHHbIH 3aUeT

OtieHKa "3auTeHO-y/I0B/IETBOPUTE/BHO" BHICTAB/ISETCS], eC/IM HabpaHo ot 51 10 74 6a/ioB B COOTBETCTBUH C TEXHOIOTHUECKOH KapToi
Kypca.
OrjeHKa "3a4TeHO0-XOpOLI0" BBICTAB/ISIETCS, /M HabpaHo oT 75 7o 84 6a/iioB B COOTBETCTBHMM C TEXHOMIOTMUECKOM KapToit Kypca.
OrjeHKa "3auTeHO-0T/IMUHO" BBICTABIISIETCSI, €C/ii HabpaHo oT 85 6a/UIoB B COOTBETCTBHH C TEXHOJIOTHUECKOM KapToi Kypca.
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IMacniopt ¢oH/jA OLIEHOUHBIX CPE/CTB

KYPC

CEMECTP

HaumeHoBaHue Ppa3fie/sioB U JUAAKTHYECKHX e JHHUL]

BCEI'O

AyauTopHbIe 3aHATHS
B KOHTaKTHO# opme

BCET'O
Jlekmu
IIpakTHueckue
3aHATHA

CamocrosaTenbHasi
pabora cryaeHTOB

dopmupyemas
KoMmeTeHIus1, %

OIIK-1

OIIK-6

HANMEHOBAHUE
OLEHOUYHOI'O CPE/ICTBA

10

Pazpen 1. OTaenbHbIe pa3gesbl PyHKIIHOHATIBHOTO
aHam3a.

11

N
(=)

Bonpocsy/
3a7laHus
110 TeMaM
113

10

Pazjen 2. YpaBHeHHe MAJIbIX KOJIe0aHHIA.

24

12 8 4

12

20

20

Bonpocsy/
3aflaHust
110 TeMaM
113

10

Pa3nen 3. YpaBHeHHe Ten10IPOBOJHOCTH.

30

15 10 5

15

20

20

Bonpocsy/
3a7laHust
T10 TeMaM
113

10

Pa3pen 4. YpasHenusn Jlanaca u ITyaccona.

30

15 10 5

15

20

20

Bonpocsy/
3aflaHust
TI0 TeMaM
113

10

Paspen 5. /IuHeliHble ypaBHeHUsA 2 NOPsKa B
YaCTHBIX NPOU3BO/HBIX.

13

20

20

Bonpocsy/
3aflaHust
TI0 TeMaM
113

Bcero 3a 10 cemecTp

108

51 34 17

57

100

100

Bcero no gAuciuMmIMHe

108

51 34 17

57

100

100

13
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Kpurtepun oneHMBaHusA

OIIK-1
BOnpOCbl OMKpbIMO20 muna:
Nel
[IpuBeneHHOe ypaBHeHIe HMeeT IOPAIoK
2 2 c
Ug = Ugy, + Uzy — 2Uzy + Uy — 22y =0
Ne 2
[IpuBeneHHOe ypaBHeHHIe HMeeT IOPAIoK
. P . .
cos? u, sin® U, — 2u? — Juy +u=0
Ne 3
:r-f;’—z + t,-'f-)"= =2z
VKa3aTe XapakTepUCTHYECKYIO CHCTeMY JUId ypaBHeHHd ©~ %
Ne 4
Vkasare THI IPUBEJSHHOTO YpaBHEHHA
Uy - uiu +2z-u-uyy —3ry-uy—u=>_0
Ne 5
ITpuBe/ileHHOE YpaBHeHHe AB/IASTCA YpaBHEHIEM KaKoI'o THIIA
Upy + 00Uy + 13Uy, +2u, —3 =0
Ne 6
ITpuBecTH K KaHOHHYeCKOMY BHY H HAilTH oOIllee pemeHe u = u(x; y) ypaBHeHHA
Uy + 2Uzy — 3uy, = 0.
B oTBeTax f, g — NpOH3BONIbHbBIE (PYHKIINN OHOI IepeMeHHOIT
Ne 7
IIpu perreHnH BOTHOBOTO YPaBHEHNS HeTpHBHAIBHOe pemenne 3agaun X' (x) + AX (x) =
0, X(x) + 0 mmeet Bujt X(x) = D, cos VAx D, sin VAx +. IIpH 3aJaHHBIX TPAaHHYHEIX
ycnoBuAX u(0; t) = u(l; t) = 0 codcTBeHHasA QYHKIHIA HMeeT BUJ
Ne 8
IIpu pemreHnH BOTHOBOTO YPaBHEHN HeTpHBHAIBHOe pemenne 3agaun X' (x) + AX (x) =
0,X(x) # 0 mmeet Bug X(x) = D, cos VAx D, sin VAx +. IIpH 3aJaHHEIX TPaHIYHEIX
yenoBuAxX u(0; t) = u,(I; t) = 0 cobcTBeHHAasA QYHKIUIA HMeeT BI]
Ne 9
Kpaesas 3a1a4a 11 0JJHOPOJHOTO YpaBHeHNs Jlamnaca B 0IHOCBA3HOII o0macTu ) € R,, rae T
- HOPMAIBHO K rpaHuie Q) . HMeroIas BUJl, Ha3bIBaeTCa
Au(z,y) =0,
ul,‘)g; = g(z,y)
Ne 10

HPIIBE,‘IEHHHﬁ OIIepAaTop ABIAETCH KaKOI'o THIIA

Y N % a9
L= dx -+-"I'U¥2 -+-Q:_; + dz

BOnpOCbl 30aKpblmMo2o muna:
Nel
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

OaHHBLX, ECIH OPeJeIbHO MATEIM H3MEHEHHMAM HAYAIBHELX JAHHBIX 3aJd9H COOTEETCTEVIOT
OpeaslbHO MAIbIE H3MEHEHHA PelleHHd. B KaKoM H3 MepedHCIeHHBIX CIVIAEE HMEEM JEN0 C
KOPPKTHO IIOCTARTIEHHOH 2anadel MaTeMaTHIeckoH hH2HKH

1 PaznocTs ZEVX pelleHuil 3a0aTH He AETISTCA IPEfeIsHO
Manoi EEIHIHHOMN , 4 pasHOCTE HAYATEHEIX JAHHEIX COOTECTCTEVIOMIHX
3THM pelleHHIM CTPEMHTCA K HYTIO

2 He cymecTeyeT penreHns 2a1a9H VIOETETEOPAIOMETO ECEM
VDABHEHHAM H VCIOBHAM 3aJaqsH
3 TIpu oZHEX H TeX Ke HAYATLHBIX JAHHEIX CYVINECTEVET JBa
pelleHHA VIOBIETEOPAIIHY BECeM YPABHEHHAM H VCIOBHAM 3aJa4H
4 PemeHHe CYIIECTEVET, EOHHCTESHHO H HENPEPEIEHO 3dEHCHT

OT HATAIERHBIX JAHHELX

Tmaopm:: TTO PEMSHHE 3aTa9H MaTeMaTHIecKOH El)H:?.H]{H HENPEPEIEHO 3AEHCHT OT HAYATEHEIX

HaiiTi ypaBHeHIie TIOBEPXHOCTIIL, YIOBIETBOPAIONIEH YPaBHEHI0 9%

rdz 4 9ydz —
roe +2y5 =4

&3

|

t

e
=

2

2

&

=

b

G |6

— | —

) ‘IH” :1“: IHPC' = |Hr_-

LS
&
Il
L ]
)
—_
=
1
— S

Il
N
o
G
—
w |8
S

rre

JIaHO ypaBHeHHe uyy, = y. Kakas u3 cieyromux GyHKIHI Oy1eT 00MHM peleHneM 3TOTO

ypaBHEHHS:
] i= Pt al) & ta) o)
2 u= -'1 y+aly) -5 +ey) -z +esly)
3 u= 1;(1 ) + c1(y) - Tﬁ + c2(y) - = + c3(y)
4 u = G.‘r y+cp x4+ ; O e
1 d:z + lr'rJz —

Haiitu [IOBEPXHOCTE, YIOBIETBOPAIONIYIO YPAaBHEHHIO x Jz y dy
napaboiry y2 = Z B INIOCKOCTH X =0

, IPOXOJIAIIYIO Uepes

z=y> -2
2 zz_u"’_—zz_—f_’;r
3 z=z"+y°
4 z=y?

VY CTaHOBNUTH COOTBETCTBIE MEXKITY YpaBHEHIAMH H X Ha3BaHHAMIL.

15

1 THHEITHOe OJHOPOJIHOE A “}‘j—" + (z - f;‘)% x2 + 32
Ysa {
ypaBHEHHE IIEPBOTr0 MOPAIKA - :
2 JINHENHOE HeOIHOPOTHOE B (z + y) :;- ”}3; =0
ypaBHEHHE IIEPBOr0 IOPAIKA
= iz N - A
3 KBa3ITMHEHOE YpaBHEHIE B gty =z -y
MepBOTo MOPAJIKA
4 HelnHeilHoe ypaBHeHHe r 2z, 9z 4 9, r 92 d« -3y2z =0
dx Hy- < dy
MIEPBOTO MOPSIKA =
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Ne 7

Ne 8

Ne 9

Ne 10

OIIK-6
Bonpocbl omkpbimozo muna:

Ne 1

Ne 2

Haiitu u = u(x; y) pemenne 3aaaqn Komm

Upy + 2Uzy — Uy, =0

H|y=n = 31.'2

u?,,|”=0 =0
1 u(z,y) =322 +y
2 u(x,y) = 3z* + y*
3 u(z,y) = 32% + 2y
4 u(x,y) = 3z° = y?

Kakoe 3 IIPHBEICHHEIX ypaBHEHHﬁ ABIACTCA YpaBHCHHEM TEHJIOH]JOBO,Z[HOCTH?

)
1 Upp = @ Uy
2
2 Uy = A" Ugy
£)
3 ure = a° (Uzz + Uyy)
4 Ut + Ugr = ()

[Ipu pemeHuN 3a1aqu

Ut —a2Use =0 (0<2<l, 0<t<+00)
U(x,0) = ¢(z), Ulx,0) = ¢(z), UO,t) =0, U{,t) =0

MeToioM Dypbe HCIOTB3YeTcs pasiokerne GYHKIHIT ¢ (x) u (x):

B psan Oypse

B CTelleHHOM pal

B pan Jlopana

B IIDOH3BE[eHIE MHOTOUICHOB

I | |1 =

IIocTaBHTE B COOTBETCTBHE HEOJHOPOIHOE ﬂH(l](pQPEH[[HaHBHOG YpPaBHEHHE H €T0 Ha3BaHHE

1 Au=f A BonHoBoe ypaBHEHHE
2 Au+miPu=f b VpasHeHIe Jlamaca
3 Pu _ Ay = f B VpaeHeHue [ eIsMroasna
otz
4 %'.ti Au=f T VYpaBHeHIHe
L#
- TEII0IPOBOIHOCTH

VKazaTh, KAKOMY YpaBHEHHIO B YACTHBIX IIPOM3BOJIHEIX YIOBIETBOPAET PYHKINA z =

p(x* +y?)

1 q“;—'; - r:;—; =0;
2 y§z + 282 =0
} Yoz ~ oy =0
4 sz —z5E =0

IIpHBeneHHOE ypaBHEHHE HMEET HOPAIOK

a4 E
9%z —_

dx2iy?: —

16
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Haiiti u = u(x; y) pemeHne 3aaa4n Komm

Ef—,_:f‘=y-. z20,—-00<y<+o0
ul,—g = f(y),

()

5 |z=0 = 6(¥),

53| =v().
z=0

Ne 3

HpHBC,E[eHHOe YPaBHCHHC ABIACTCA YPABHCHHEM KAKOI'O THITA
Ugpy + 8‘”:,‘; + 25“'.'\1’1! — 3'{11; + 2=0

Ne 4
VKkazaTh THI TIPHBEJICHHOT0 YPABHEHHA

2sin(z 4+ y) - Ugz = (‘.(JS('_;,:) Ugy + Y Uz —=3u+1=0

Ne 5
HpIIBe,‘IEHHOE YpaBHEHIE ABIACTCA YpaBHEHHEM KaKoro THIIa

Uzzr — AUpy +dUyy — Juzr +2uy+1 =10

Ne 6

@OVyHKIHH ¢4 (x) 1 ¢, (x) Ha3pIBaIOTCA OPTOrOHATBHBIMH C BeCOM p(X) Ha mpoMexyTke [a; b],

€CIIH BBIIIOIHACTCA PaBCHCTBO

Ne 7
HPII peIIeHH BOJIHOBOI'O YpaBHEHHA HETPHBHAIBHOE PEINCHHE 3aJa4H X" (x ) + AX (X )

0,X(x) # 0 umeet Buzg X (x) = D, cos VAx D, sin VAx +. TIpH 3aJaHHBIX TPAaHIUHBIX
ycnoBuAX u,(0; t) = u,(I; t) = 0 cobcTBeHHas QyHKIIHA HMeeT BI]

Ne 8

MeTtoj @yphe pelieHH YpaBHEHHA CBOOOIHEIX KoJlebaHNIl KOHEUHOIT CTPYHEI €
3aKpeIUIeHHEIMH KOHI[AMH COCTOMT B TIOHCKe pemeHus U(x; t) B Bijie

Ne 9

Kpaepad 3a1a4a I OJHOPOAHOTO ypapHenns Jlamnaca B 0qHOCBA3HOI o0macth ) € R,, rae T

- HOpMAlIbHO K I'paHHIIE Q . HMEHIIIAad BHO, HA3EIBACTCA
Au(z,y) =0,

55|00 = 9(z.y)

an

Ne 10
TIpuBeneHHEIH onepaTop ABIACTCA KAKOIO THIIA

_ & i a9 i il
L= otz '1<' =2 T oyt T oz + dy

Bonpocbl 3akpbimozo muna:
Ne 1l

BELICHHTE KaKie H3 OIPHESISHHEIX PABCHCTE ABTAKTCA VPAEHEHHAMHE B JaCTHRIX MMPOMIEO THEIX

= 3 ; ; —
Upy + Uy — (Ugr — tyy)” =0

iz dz _
t‘}.lr + 1:.1:[';' =0

1
2
3 2yt =1
4 Inx+y" = 2%y
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Obmee pemenne z = ¢ (y — 2x) ABIAETCA pelieHHeM YpaBHEHHSA

1 3; +2- 3‘,; =xy
2 oz oy +2=0
3 E+2-5=0
4 g—; + xy - :j; =0

Br16path, kakas u3 JaHHBIX QYHKINI u = u(x; y) ABIsAeTcs OONIM pellleHHeM YpaBHEHNS

u, = y. 3necb C(y); C(x) - mpoH3BOIbHEIE QYHKITHI

| u(z,y) = y?*/2 + C(x)
> w(z,9) = 2] @) + C(@)
3 u(z,y) =y°/2+ C(y)
4 u(z,y)=zf(y)+C(y)
13z + 19z _ 4
HaiiTi MoBepXHOCTb, YIOBIETBOPAIONIYIO YpaBHeHHio * 9% v Iy , IPOXOJIAIIYIO Yepes3
mapabony y? = z B INIOCKOCTI X = 0
I z=yl—2°
2 z =y +1° =2
3 z=12+y?
4 z=y>
iz
= + e e -1 = [] > = T
72 w3, 2=9(e"Y=2) Karmm oyrer

06111ee pelIeHle YpaBHCHIA HMEET BILI
UaCTHOE pelleHNe 3TOI'0 YPaBHEHNA, YIOBIETBOPAIONIIEES 3a/laUe Komm:

[R]

(o]

Il
R
P ] | P
™

2]

Uy

|

| 5
S

+4

%]

i)

Il

» &0

i|

S

!

| =
+ Ly}

(W]

Pl W
&}
Il
o
—
o
=
|
~
S
[
+
]

VKa3aTh, KaKyK HYKHO C/lellaTh 3aMeHY TlepeMeHHBIX B JTHHeitHOM auddepeHIaIsHoM

Kakoe u3s IIPpHBEOCHHEIX ypaBHEHHﬁ ABJIACTCA BOIIHOBLBIM ypaBHEHHEM?

YPaBHEHHH BTOPOTO MOPSIKA Uy, + 5uy,, + 4uy,, = 0, 4TOOHI IPHBECTH €T0 K KAHOHMIECKOMY
BHIY.

1 =y+zx, n=y+ 3z

2 E=y+4dz, n=y—2x

3 E=y—2z, n=y+=z

4 {=y—z, n=y—4x

2
1 Upp = A Uy,
2
2 U = A Uy
g —_ ’
3 upr = a° (Uzzx + Uyy)
4 Usp + Uy = 0

18

26576



Ne 8

Kaxoe 13 npuBe/ieHHBIX YpaBHEHHI ABIAETCS YpaBHeHHeM CBOOOIHBIX KojleOaHuil MeMOpaHE1?

1 Ugy = a2y,
2 U = a’u .,
2
3 gt = @° (Uzz + Uyy)
4 Usp + Upr = ()
Ne 9
[TocTaBHTE B COOTBETCTBHE KPHBOIMHEIHHYIO CHCTeMY KOOPIHAT U BHJI omeparopa Jlammaca A
B Heil
1  _ O*f L, Pf , Of CdepHnueckue
Af = ozt + ay= + oz= (p P
b} 4 ol a2 -
< Af=14 (p21 agf 4 19 JleKapTOBEI
A-f_rir(fer)+i)zz+rzigz
3] _ 18 (.28f 13 (wnpdf L9 IunuHgpHYecKn
Af = 35T 5) + mamsss (50055 ) + =5 992 o
4 _ 1 10 (_of 10 (_of 1 _9f ITapabommgeckue
AI T ot4Tt | o da G-:'Jd' + T Or TE)T + a7t dg* P
Ne 10

Vkazats, Kakoil 13 auddQepeHIIaTbHbIX OIepaTOPOB OTHOCHTCS K CMEIIAHHOMY THITY

1 P d
(J' U) dx= + ay?
2 a° a2y D
7.5 T (z+y )Tyf
2 a2 P
3 (.’.L- + I)F + P
4 2 4 (22 + Iz)"fﬂ
92 ¥ )ay7
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