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JIUCT COI'JIACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBUU C TPEBOBAHUAAMU ®EJEPAJIBHOT'O
TOCYAAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJAPTA BBICIIIEI'O OBPA3BOBAHUSA (®I'OC BO)

09.04.04 TIporpaMMHas HH)KeHepHA
roy; Habopa rpymmsl: 2024
IIporpammy cocraBuiu:
Kadezpa O6 BbICIIIAA MATEMATHKA

BenkoBa AHacTacust JIeOHHJOBHA, K.().-M.H., JIOLIEHT

Kadenpa O6 BBICIIAS MATEMATUKA
Uepnycs [1aBesn I1aBnoBuy, K.T.H., JOLEHT

IIporpamma paccMoTpeHa

Ha 3aceflaHuH Kadepbl-pa3paboTurKa

paboueii nporpammbel 06 BBICIIIAI MATEMATHUKA
3aBeqyromuii kKadeapoit Bunnuk I1.M., A.T.H., foL.
IIporpamma paccMoTpeHa

Ha 3aCe/JaHUH BbIITycKaroleil Kadepsl

07 UHdopManMoHHEBIE CHCTEMBI H IPOrpaMMHast HHKeHepHs

3aBepyromuii kadezpoit CemeHosa E.I*, A.T.H., ipog.



PABOUYAS ITPOT'PAMMA JUCHUIT/IMHBI
BBICIHIASAI MATEMATUKA B HAYUYHBIX MCCJIEJOBAHUAX

Paspesbl paboueii mporpaMMbI

1. JEJIN OCBOEHUA ONCLAIT/INHBI

2. MECTO JUCHUIUIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)XAHUE NMCLUIIIVMHBL

4. ®OPMbI KOHTPOJIA OCBOEHUA AMCHUITINHBI

5. YYEBHO-METOIMNYECKOE 11 THO®OPMALIMOHHOE OBECIIEUEHME OVCHUIT/IMHBI
6. MATEPAJIBHO-TEXHMYECKOE OBECIIEYEHUE AMCLUTIIVMHBL

ITpunoxeHus K padoyeii nporpaMme JUCIUILIAHBI
o TIpunoxeHue 1. AHHOTaLMst paboueii MpOrpamMMbI

o TIpunoxenue 2. TexHonoruu v GopMbl 0OyUeHwst
o TIpunoxenue 3. POH/BI OLIEHOUYHBIX CPEJCTB



1. ITEJIX OCBOEHUMA AVICHUITJINHBI

HEJII:IO O0CBOEHMSA OUCHUITIMHBI ABIAETCSA Cl)OpMPIpOBaHI/Ie c1efyromux KOMHETEHL[HIZZ

OINK-1 — crnocobHOCTb CaMOCTOSITENIbHO MpHUoOpeTarb, pa3BUBaThb M IPUMEHSTh MaTeMaTH4ecKue, ecTeCTBeHHOHAy4Hble, COLMaIbHO-
5KOHOMHUECKHe U TpodeCcCHOHaNbHbIe 3HAaHWS [JIs pelleHus HecTaHJApTHBIX 3a/a4, B TOM UYMC/Ie B HOBOM W/ HE3HAKOMOH cpefie U B
MeXXAUCLIUTTMHAPHOM KOHTEeKCTe

@®OopMHUPOBaHMIO KOMIIETEHL{M CTY)XKUT [JOCTIDKEHHE CIe[YIOLIMX pe3y/ibTaToB 00pa30BaHus:
OIIK-1

3HAHUA:

1. OCHOBHBIE 33/]a4M BAPUALIMOHHOTO HCUHCIIEHHS];

2. OCHOBHBIE MeTO/Jbl PellieHHs] 33/lau MaTeMaTHueCKOi (H3UKHY;

3. OCHOBHBIE TIONIOKEeHHsT (PYHKLJMOHATBHOTO aHa/IM3a, HeoOX0AUMBIe [Is pellieHHsT 3a/jau MaTeMaTHueCKol (H3MKY;

yMeHusi:

1. ciocoGHOCTBIO K KDUTHUECKOMY aHa/I|3y U OLieHKe MOCTaB/IeHHbIX 33/jau, FeHePUPOBAHUIO HOBBIX H/jeil TIPY pelleHuy;

2. crnocoGHOCTBIO TJIAHMPOBATh M PellaTh 3aJaul COOCTBEHHOro MpogeCCHOHAILHOTO U JIMYHOCTHOTO Pa3BUTHS]; UCC/IEZ0BaTeIbCKUX U
MPaKTUUECKHX 33/ia4, B TOM YHC/Ie B MEKAUCLIMIUIMHAPHBIX 00/1aCTsX;

3. paBUJILHO OMpeZiesIsiTh MO/ie/Tb IIPUMEeHsIeMOH K/TacCHUeCKOH 3a/lauMl B 3aBUCHMOCTH OT (hOpPMY/IMPOBKY CXOJQHOH 3a/jauy;

4. KpUTHYeCKH aHa/TM3UPOBAaTh I1apaMeTpbl TOCTPOEHHBIX MOJie/ell U UX pe3y/bTaTkl;

HABbIKU:

pa3paboTKi HOBBIX METOJOB WCC/IEOBAHMS W MX TPUMEHEHHI0 B CaMOCTOSITeJbHOM Hay4yHO-HCCIe/j0BaTeNbCKOM U B 06iactu
ripothe CCHOHABHOM AesITe/TbHOCTH.
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2. MECTO AUCIUIVIVHBI B CTPYKTYPE OOII BO

Mucuurnmia BBICIHASI MATEMATHKA B HAYUYHBIX UCCJ/IEJOBAHUSIX siBrisieTcst JUCLATUIMHOWM 00513aTeIbHON YacTH
6:10ka 1 nporpamMmbl NOATOTOBKHM 110 HanpasieHuto 09.04.04 IIpoepammHas uHx#ceHepust.

CogepkaHve AWCLMITIMHBL SIB/ISIETCS JIOTUUECKUM TIPOZ0/DKEHUEM COZieprKaHus Q)HSHKO-MaTEMa'l:lquCKOﬁ TIOATOTOBKK 0akanaBpa U
CJIy)KUAT OCHOBOH A1 ocBoeHust gucuuiirdH: METOJ4O/IOIUSI HAYYHO-UCC/IEJOBATE/IBCKOU JEATE/IBHOCTHU, HAYYHO-
NCCJ/IEAOBATE/IBCKAS ITPAKTHUKA, HAYUHO-NCCJIEJOBATE/IbCKASI PABOTA



3. CTPYKTYPA N COAEPXXAHUME JUCIIUIT/INHDBI

OO61ast TPY0EMKOCTh AUCLUIUIMHBI COCTAB/seT 6 3.e., 216 u.

3.1. CopepxaHue (FUAAKTHKA) AUCIHUILUITHHBI

AyANTOpPHBIE 3aHATHS N
B KOHTAaKTHOii (hopme ] o
B 35
§2 | 2t
g g ° ¢ §% | £
Q ] ] g
E E HaumeHoBaHHe Pa3/ie/IoB H MIAKTHUECKHX e/IHHHIY E 8 E ; E E E g E
[ = =) g =5 SE =
° 2 g 2R | 2% =
I
=]
Pa!}lell 1. l'lpnc'reﬁu.lan 3ajjaya K/1aCCHYeCKOro BapHalHOHHOI0 HCYHC/IeHHHA. 11 HPDCTEFKLLIBH 3a/1aya K/1acCU4eckoro
1 1 BapUALIMOHHOIO HcuKcennst. 1.2 HeoGxogumoe ycioBre SKCTpeMyMa B pocCTediliieii 3aja4e K1acCueckoro 11.2 1.2 1 0.2 10 10
YHHOT'O UCUUCTIEHHS.
Paspen 2. JlocTaTouHble yc/I0BHA ¢1a6oro MHHEMyMa B IIpocTeiiieii 3agade. 2.1 JlocTaTounble yc1oBus craboro
1 1 MHMHMMyMa B rpocTeiillieii 3ajjaue K/lacCHUYeCKOro Bap1alMOHHOro Ucuncsienus. 2.2 Yeiosue Jlexanyipa. 2.3 Yciosue 11.4 14 1 0.4 10 10
SAko6u.
Pasgen 3. ®ynkuus Beiiepmpacca. HeoGxoumoe yc/0BHe CHIBHOT0 MHHHMyMa B pocTeiieii 3agaue
1 1 K/IaCCHYECKOro BapHALIMOHHOTO Heunc/ienust. 3.1 HeoGXoimoe yC/oBre CHBHOrO MHHMMyMa B NIPOCTeiiei 3ajaue 214 14 1 04 20 10
K/IaCCHYeCKOro BapUaLiMOHHOro ucuucienns. 3.2 ®yuxiys Beliepirpacca. Cesi3b ycosuii Befiepiurpacca u Jlexanzpa. i i i
3.3 JlocTaTouHble YC/I0BHsE MUHUMyMa (hyHKLjHOHAIIa.
1 1 Pa3pen 4. Ilepas u BTOpast na, Diinepa-Jlarpamxa. 4.1 Iepsasi u Bropas BapHALHH 214 14 1 04 20 10
y! yHaza Oiinepa-Jlarparka. 4.2 YcioBue SIk061 0 BO3MOKHOCTH TOCTPOEHHSI TIOJIsT SKCTPeMasIei.
Paspen 5. [IpuHuMn HauMeHbLIero AeiicTBus. 5.1 [IpocTeiiiast BeKTOpHast 3ajaua K/IaCCH4eCKOr0 BapUALMOHHOTO
1 1 ucuncrenws. 5.2 TIpHHIMI HauMeHb1Iero AeiicTus. 5.3 EcTecTBeHHble rpaHUUHbIe YC/IOBHS /i1 IPOCTeHIIero 21.2 12 1 0.2 20 10
[} na. 5.4 Yj Oiinepa—Ilyaccona. 5.5 3agaua Bosbia. 5.6 M3onepumerpuueckast 3ajaqa.
1 1 Paspen 6. 3ajaua Jlarpamka ¢ r M Her 6.1 3azaua Jlarparika ¢ FOIOHOMHBIMU 214 14 1 0.4 20 10
cBsi3sMH. 6.2 3ajaua Jlarpanika B TIOHTPSITMHCKOM dopme.
Bcero 3a 1 cemecTp 108 8 6 2 100 60
Paspgen 7. OT, () JIbHOTO 1.1 OpToroHanbHble CUCTeMbI (YHKLH, PAjbl U3 HUAX. 1.2
! 2 Beccens, ero 1.3 OproroHanbHOCTh yHKLMiA Beccens. 1.4 Murerpan ®ypbe. 212 1.2 ! 0.2 20 5
1 2 Pazjen 8. YpapHeHnue Ma/bIx KoneGanuii. 2.1 Bl,uzou up MaJIbIX i cioco6om [1; 223 23 2 03 20 10
2.2 BeiBog 1 MaJIbIX KC criocobam dypoe.
1 5 Pasgen 9. YpaBHeHHe Ten/I0npoBogHOCTH. 3.1. BbiBog y] TeruIor TH J711 s ciyyaes. 3.2. 215 15 1 0.5 20 10
TeIJIONPOBOAHOCTH /I Pa3/IMUHBIX C/Tyvaes.
1 2 Paspen 10. Ypasuenus JIannaca u ITyaccona. 4.1 Beieoj 1 peiienye ypasHenus Jlannaca. 4.2 BeiBoj| M pelleHye 215 15 1 0.5 20 10
ypaBHeHust [TyaccoHa.
1 5 Paspen 11. i y 2 B UACTHBIX X 5.1. Knacc 7l y 2 215 15 1 0.5 20 5
TOpSAJKa B YaCTHBIX TMPC 5.2. 11 K KQHOHHUECKOMY BHAY.
Bcero 3a 2 cemecTp 108 8 6 2 100 40
Bcero mo auc 216 16 12 4 200 100
3.2. AyAuTOpHBIN NPAKTHKYM
Oobem
Ne Homep 1 HauMeHoOBaHMe pas3jesia ?
Tema NPAKTHYECKOIr'0 3aHATHUSA ayA.
n/n AMCLUIIMHBL
YacoB
o HpOCTEﬁLHaﬂ 3a/jaua K/1aCCU4yeCKoro BapualjioOHHOr0 UCYHUC/IeHUs. HEO6X0,E[1/IMOE
Paspgen 1. TIpocreiilnas 3agaya o
1 TACCHYECKOIO BAPMALIMOHHONO Heunciemms, |YC/TOBAe SKCTPEMyMa B NPOCTeHIIel 33/iaue K/1acCcH4ecKoro BapHaloHHOTO 0.2
pran " |ucuncnenus
Paszen 2 ,Z[OCTaTO‘-IHLIE ycnoBust cnaboro JlocTaTouHble yC/I0BUS cnaboro MHWHHMYMa B npOCTeﬁmeﬁ 3azave
2 y o KJ/1IaCCUUYeCKOro BapyallMOHHOTO UCYMC/IeHus: YcioBre Jlexxanzpa. Ycnosue 0.4
MHWHHMYMa B IPOCTEUILIEeH 3a7aue.
SIKOOH.
Pazpen 3. q)yHKL[I/IH Beﬁepm’rpacca. HEO6XOL[I/IM08 ycioBH€e CUJIbHOTO MUHAMYyMa B npomeﬁmeﬁ 3ajaue
3 HEOﬁXO,E[I/IMOE yC/ioBHe CU/IbHOTO MUHUMYMa K/1aCCUYeCKOro BapyualjiOHHOI'0 UCUYMC/IeHHUA. q)yHK]_lI/Iﬂ Bei/'[emepacca, Casi3b 0.4
B HpOCTEﬁLHeﬁ 3a/aue K/1aCCM4yeCKoro yc]IOBI/Iﬁ Beﬁemepacca u Hema}mpa. ,ﬂOCTaTO‘IHLIE yC/10BUSI MUHAMYMa :
BapHalMOHHOI'O0 UCYMCJIEHUS. Cl)yHKlII/IOHaJ'IEl.
Paspen 4. [lepsad v BTopas BapUaLyy o
W P pas Baprar ITepBast ¥ BTOpast BapyaLyy (QyHKL{HIOHa/Ma. YpaBHeHHe Dinepa—1Jlarpanxa.
4 |dyHkipoHana. YpaBHeHUe Diinepa- o 0.4
J'IarpaH)Ka Ycnoeue SIkoOH 0 BO3MOXKHOCTH TIOCTPOEHMS T10JIA SKCTpeMaien
HpOCTeﬁH.IaH BEKTOPHas 3a/iavya Kj1aCCUUeCKOro BaprualfiOHHOI0 HCUYHCJIEHUS.
o HpHHuI/IH HauMeHbIlIero AEﬁCTBI/Iﬂ. EcrecTBeHHbIe rpaHHAYHbIE YC/IOBUSA [JI
5 |Pasgen 5. IIpMHLIMI HAUMEHBLIETO J1eCTBUS. . o 0.2
npocreiiero GyHKIMoHana. YpaBHeHre Ditnepa—IIyaccoHa. 3ajaua Bombra.
W3onepumerpuyeckas 3azava.
6 Pasgen 6. 38,[[8‘1& JlarpaH»ka C FOJIOHOMHBIMUA 38,11&11{&1 JlarpaH)ka C TOJIOHOMHBIMU CBSI35IMMU. 3a,qaqa Jlarpanxa B HOHTpS{FHHCKOPI 0.4
" HErO0JIOHOMHBIMH CBA3SIMHA. q)opme. :
Bcero 3a 1 cemecTp 2
7 Paspen 7. OT,E[eJ'[LH]:Ie paszesibl OpTOFOHaJ‘IbHLIE CUCTEMbI C])yHKL[P[ﬁ, pAABI U3 HUX. YpaBHeHHe Beccens, ero 0.2
(YHKIMOHAILHOTO aHa/IU3a. petieHrie. OpToroHa/sbHOCTE GyHKIMH Beccesns, uarerpan ®ypoe. ’
8  |Payien 8. YpasHeHHe Mabix KoneGaHuii BeiBO/ M pellieHHe ypaBHeHHsI Masibix Kosiebanuii criocobom [anambepa. BoiBog, 03
U pellleHre YpaBHeHUs MaJjlbIX Kojie0aHui criocobam Dypse.
9 |Pa3gen 9. YpaBHeHue TeIIONPOBOJHOCTH. BbIBOg U pellieHHe YpaBHEHUs TeMJIONPOBOAHOCTU /ISl pa3/UYHbIX C/IydyaeB. 0.5
BriBoj 1 perieHne ypaBHeHus Jlariaca. BeiBog 1 pellieHre ypaBHeHUsT
10 |Paspmen 10. YpaBHenus Jlaruiaca u [TyaccoHa. AP yp AHP P 0.5
ITyaccona.
Paszen 11. JIuHeliHble ypaBHeHUs 2 MOpsiiKa ”
11 JIviHeliHble ypaBHeHUs 2 MOpPs/JKa B YACTHBIX IIPOU3BO/HBIX. 0.5
B YaCTHBIX ITPOU3BOJHBIX.
Bcero 3a 2 cemecTp 2
3.3. CamocrosTebHas padora cryaenra (CPC)
Ne Oo0nem,
Homep 1 HaMMeHOBaHMe pa3jesia JUCHUIVIMHbI Couepmaﬂue y‘[EﬁHOI‘O 3ajaHuA
n/n 4acoB
o HOBTOPEHI/IG HEOGXOAI/[MBIX yC]IOBI/Iﬁ JIOKaQJIBHOT'O 3KCTpeMyMa
Pazgen 1. [Ipocreiias 3aga4a K1accuueckoro L
1 r1afKoW QYHKIM HeCKOJTbKHX MepeMeHHbIX. 3yueHne moctaHoBKu| 10
BapyalMOHHOI0 UCUYUC/IeHHS. o o o
TIpOCTeMIIIer BapUallMOHHOM 3aJjaul.
IToBTOpeHue AOCTATOUYHBIX YCI0BUH JIOKA/IBHOTO SKCTPEMyMa
Pasgnen 2. [locTaTouHble yCI0BUS €1ab0ro MUHIUMYyMa B L
2 oy r1afKol QyHKI[M HeCKOJIBKUX ITepeMeHHBIX. 3yueHne 10
TIDOCTeuIlIeNr 3aiaye. o
CbOpMyfII/[pOBOK yCJI0BUA JIe)KaH,qpa u SIko6u.
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3 |Pazgen 3. dyukuus Beitepurrpacca. Heobxogrmoe W3yuenue ycoBuii Jlexxanapa u Skobu, ¢pyHkiuu Beitepurrpacca, 20
yc/j10BHEe CUIBbHOTO MUHHMMYyMa B HpOCTEI‘;IHJEI;’[ 3ajaue JI0CTAaTOUHBIX yCJ'[OBPIﬁ CU/IBHOTO MUHUMYMa UHTEerpajibHOrO
KJIaCCUUEeCKOT0 BapHalliOHHOTO UCUMC/IEHHS. (yHKIMOHAA.

IToBTOpeHue (GopMysIbI HHTETPUPOBAHHUS 110 YacTAM U
4 Paspen 4. HQRBM ¥ BTODas1 BADUALH (QYHKIOHANA. b depeHIMPOBaHYS 110, 3HAKOM HHTerpasa. Vi3yueHne BbIBOzja 20
YpaBHeHue Diinepa-JlarpaHxa. -
ypaBHeHUs1 Jiiepa.
5 [Paszen 5. TIpHHIN HauMeEHbIIETO AIeHCTBUA HN3yueHre BeKTOPHO 33/1a44 BapUALIMOHHOTO UCUUCTIeHH, 20
[IPUHLAIIA HAaMeHBLIeTo JeliCTBUS, ypaBHeHus Jiinepa-IlyaccoHa.
Pasjien 6. 3a1aua JTarparKa ¢ rONOHOMHBIMM 1 IToBTOpEHHE YCIIOBHOTO SKCTpeMyMa (PyHKLIMH HECKOTbKUX

6 repeMeHHbIX. M3yueHue 3afiaun JlarpaHka C roJIOHOMHBIMU 20

HeroJIOHOMHBIMU CBSI35IMU.
CBSI3IMU.
Bcero 3a 1 cemecTp 100

- Paszen 7. OTAenbHble paszenbl GyHKIMOHAIBLHOTO TloBTopenue TeMbl «Psizibl @yphe, oreparljioHHOe UCUUC/IEHHEe» U3 20
aHasm3a. ob11jero Kypca BbICILIel MaTeMaTHKU

Perrenne mipefiniokeHHbIX 3a7a4. [TocTpoeHne MaTeMaTHueCKUX

8 |Paszen 8. YpaBHeHUe MasbIX KoneOaHUM. Mojiesiel il ypaBHeHMsl TelI0NPOBOJHOCTH U UX BU3yalu3aLys C 20
[OMOILbI0 CUCTEMBI KOMITbIOTEPHOH anre6pbl.
Perrenue mpesinoxkeHHbIX 3a7a4. [TocTpoeHre MaTeMaTHueCKUX

9  |Pasgen 9. YpaBHeHHe TeIIONPOBOJHOCTH. Moyziesieli /IS ypaBHEHUs TeTJIONPOBOAHOCTH U MX BU3Ya/M3aL{yis C 20
[TOMOLLbIO CUCTEMbI KOMITbIOTEPHOH are6pbl.
Pelienne npeziyioxkeHHbIX 3aa4. ITocTpoeHre MaTeMaTHyeCKUX

10 |Pa3pmen 10. YpaBHenus Jlannaca u [Tyaccona. MoZiesniel Aist 3a7ad ¥ MX BU3yaIu3aLysi C IIOMOIIBI0 CHCTeMBI 20
KOMIIbIOTePHOH anreGpel.

1 Pasnen 11. JInHeliHble ypaBHeHuUs 2 TIOpsiKa B YacTHBIX  |/I3yueHre TeopeTHMYeCKOro MaTepHasna. PellieHre rpe//IoyKeHHBIX 20
TIPOU3BOJHBIX. 3a7ad.

Bcero 3a 2 cemecTp 100
4. ®OPMBbBI KOHTPOJIA OCBOEHUA JNCIHUILI/INHbI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3/4[5] 6 [7[8][9] 10 [11[12] 13 [14]15] 16 | 17
1 BII3 ap ap 3a4.
2 BII3 Ip IIp | | np | u. 3au.
YcioBHbIe 0003HAUEHMST:

e [P — nuarHocTuueckas pabota;

o BII3 — Bompockl/3aganus no temam [13;

e 3ay. — 3aueT;

o ud. 3au. — auddepeHIPOBAHHBIN 3aueT.

TeKyLuii KOHTPO/Ib YCIIeBaeMOCTH CTYZEHTOB MPOBOJUTCS B AVCKPeTHbIE BpeMeHHbIe MHTePBaJlbl B C/IEAYHOIIUX (hopMax:

JIMarHoCTHYeckKast pabora;

BOIPOCHI/33/jaHus Mo TeMam I13.

IIpomMe)xyTouHas aTTecTaus MPOBOAUTCA B (hopMax:

3aueT;

nuddepeHIMPOBaHHEBIHN 3aUeT.
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5. YYEBHO-METO/JUYECKOE Y TH®OPMAIIMOHHOE OBECIIEUEHMUE
JACITUTUTAHBI

5.1. OcHOBHag nuTepaTypa 1o JUCLIUIUIMHE:

1. A. A. KoHoHoBa, A. JI. Benkoga. . YpaBHeHust MaTeMatrueckod ¢usuku. CII6.5T'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2019, 66 3k3.

. A. A. KonoHoga, A. JI. Benkosa. . YpaBHenust Maremaruueckoii ¢usviku. CI16.5T'TY "BOEHMEX" um. [I. ®. YcruHora, 2019, 351. pec.

. A. II. Psbyuiko. IHAMBHAYya/IbHBIe 3a/jaHus 110 BbICIIel MateMatrke. U. 4 OneparpioHHoe ucurcienvie. BITY "BOEHMEX" um. /1. ®.

YctuHoBa, 2007, 351. pec.

4. A. T1. Psbywko. VInavBuyanbHble 3aiaHus 1o Beicieii MaTemartuke. Y. 4 OnepaipionHoe ucurcnenue. BI'TY "BOEHMEX" um. []. @.
Ycrunosa, 2007, 198 3k3.

5. A.II. Psbyuiko, B. B. Bapxaros, B. B. [lepxxaBel;. IHauBUyanbHble 3afaHus 1o Beicied Matemaruke. Y. 3 Pagsl. BI'TY "BOEHMEX"
uM. [1. @. YeruHoBa, 2007, 351. pec.

6. A. T1. Psbyuiko, B. B. Bapxaros, B. B. [lepxkasell. Psgel. BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007, 146 k3.

7. B. II. PoguH. . BapuarponHoe ucuncienue. CI16.BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2017, 50 3k3.

8. B. I1. PoguH. . Bapuaumontoe ucuucienue. CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2017, a11. pec.

9. B. U. Baneko, O. B. EpmomnHa, I. H. KyBbIpkHH. . BaprualjuoHHOe “curc/ieHue U ONTUMaslbHOe yripasieHue. M.: M3a-so MI'TY um. H.
3. Baymana, 2018, 30 3k3.
B. JI. @aitHiumuaT. . OproroHansHble QyHKLMHM U Kpaeble 3agaur. CI16.BI'TY "BOEHMEX" um. [I. @. YctunoBa, 2021, 351. pec.

11. B. JI. ®aiiniumuar. . OpToroHanbHbie GyHKIMY ¥ Kpaesbie 3agaun. CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHora, 2021, 146 k3.
B.JL
B.

w N

DaiinmmuaT, H. B. Tapacosa. . Hekotopble ypaBHeHust MaTematuueckoit ¢pusuku. CII6.BT'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2016, 371. pec.
JI. ®aiirmmuar, H. B. Tapacosa. . Hekotopele ypaBHeHust MaTeMatuueckoit ¢usuku. CI16.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2016, 39 sk3.
14. M. O. JleGepneB. . Beenenue B BapuaruonHoe ucurcienve. CI16.5T'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2022, 351. pec.
15. M. O. JlebezieB. . Beezenue B BapuaumonHoe ucuucnenye. CI16.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2022, 27 3K3.

13.

5.2. JToro/iHUTebHAs IUTepPaTypa 0 AUCLIUIUIMHE:
He Tpebyercsi.

5.3. [lepuopnyeckue U3faHus:
He TpebyoTCsl.

5.4. TlepeueHb pecypcoB MH(OPMALIOHHO-TEIEKOMMYHHUKALMOHHOM ceTr "VIHTepHeT", HeOOXOAUMBIX /ISl OCBOEHHUSI JUCLIUIIIUHBI, 3/IEKTPOHHbIE
61bIoTeYHBIE CHCTEMBI:

1. https://library.voenmeh.ru/ — ®yHgamenTansHas 6ubnuoreka BI'TY « BOEHMEX» um. [].®. YcTrHOBa;
2. https://urait.ru/ — I'naBHast — Ob6pa3oBaresbHas nardopma FOpaidt. [ins By30B U CCy30B..

CoBpeMeHHbIe TpodeccroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HarjrionanbHast anekrpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHas snekrpoHHast 6ubsmioreka «KubepieHnHKax);
http://www.rfbr.ru/rffi/ru/library - IlonHoTekcToBast aneKTpoHHasi 6ubnuoreka Poccuiickoro ¢hoHza GyHAaMeHTaIbHBIX HCCIeJ0BaHNH.
VH(opMaroHHbIe CTIpaBOYHbIe CUCTEMBI:
1. Texskcnept — IHpopMal{OHHBIH TTOPTa/ TEXHUIECKOTO peryMpoBanus: Hopmel, ipaBuita, crangapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] TOCToB co6cTBeHHOi1 renepary BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynbrantIlmoc- nHGOpMAaLMOHHBIH MOPTa IPaBOBOM MH(MOPMALUH.
5.5. [TporpammHoe obecrieueHue:
He TpebyeTcs.

5.6. IHpOpMaI[MOHHBIE TeXHOJIOTHU:

B3anMozelicTBre ¢ obyyvarorumucs nocpezcreom SMIOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTrHOBa.
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6. MATEPIAJ/IBHO-TEXHNUYECKOE OBECITEYEHUWE AVICIITUITJIMHbBI

6.1. JIeKiiHOHHBIE 3aHATHS:

CrielaIM3MpOBaHHble TPeGOBaHMsI 110 060PYOBAHHIO OTCYTCTBYIOT; ayAUTOPKs C MOCAZ0UYHBIMA MECTaMHM 10 KOJIMYECTBY CTYEHTOB;
JIOCKa.

6.2. IIpaKkTHuecKue 3aHATHSA:
1. AypuTopusi C UMC/IOM NIOCaZ0YHBIX MECT He MeHblIIle KOJIMYeCTBa 00yJaroLyXcs.

6.3. IIpouee:
1. pabouee MecToO NperiofaBaTesi, OCHaIl|eHHOe KOMITbIOTEPOM C JJOCTyToM B MIHTepHerT;
2. pabourie MecTa CTY/IeHTOB, OCHAIL|eHHbIe KOMIIBIOTepaMH C OCTYIIOM B VIHTepHeT, rpe/jHa3HaueHHsbIe A7k paboThl B 3/IEKTPOHHOM
obpa3oBare/bHOM cpefie.



TIpunoxenne 1
K paGoueii mporpaMMe JHCLHIIHHBI
BBICIIASI MATEMATHUKA B HAYUYHBIX UCCJIEJOBAHUSIX

AnHoTanus pa6oyeii mporpaMmMabl

HucturiiHa BBICIIIASI MATEMATUKA B HAYUYHBIX MCCJ/IEJOBAHUSIX sBisieTCs AUCLUIUIMHONW 00f3aTe/IbHOW 4acTH
6m0ka 1 mporpamMmbl MMOArOTOBKM MO HampasneHuto 09.04.04 Ilpoepammuas uhdiceHepus. [JycuuriiviHa peanusyercsi Ha (akynbrere O
EcrectBenHoHayunblii BI'TY "BOEHMEX" um. 1.®. Ycrunosa kadenpoii O6 BBICIHTASI MATEMATUKA.

[JycimnivHa HallesieHa Ha popMHpoBaHKe KoMnemeHyuii:
OIIK-1 crocobHOCTh CaMOCTOSATeNbHO IpUoOpeTaTs, pasBUBaTh M TIPUMEHATb MareMaTHuecKue, eCcTeCTBeHHOHAyuHble, COLMa/IbHO-
5KOHOMHUeCKHe U TpodecCHOHaIbHbIe 3HAHUWS /sl pellleHHs HecTaHAapTHBIX 3ajlad, B TOM UKMC/Ie B HOBOM WM He3HaKOMOW cpefie W B
MeXX/JVCLATI/IMTHAPHOM KOHTEKCTe.

CopepxaHie JUCLMIUIMHBI OXBAThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C TOCTAHOBKOW 33a[jaud M TOCTPOEHMsS] MaTeMaTHUecKod Mofend [Jist
peasibHbIX YC/IOBHMM, MCIIO/b3ysh METOAbI M MOJE/H BBICIIEH MAaTeMaTHKW; a TaKXKe TIPeCTaBJeHHs] Pe3y/IbTaTOB CBOMX WCC/IeJOBAHUI B BHIE
MOJTHOW MaTeMaThyeCKOW MOZE/H.

HpOFpaMMOI‘/lI AUCLHUIVIVHBI [TPelyCMOTPEHbI C/1e1yoliie BUABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIeBaeMOCTH CTYAEHTOB MPOBOAUTCS B AVCKPETHbIE BpEMEHHbIe MHTePBaJIbl B C/IEAYIOMNX hopMax:
e /uarHocTuueckas pabota;
e BOIPOCHI/3aaHus 1o TeMam [13.

ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
e 3aueT;
e auddepeHLIMPOBaHHBIN 3aUer.

OO01mast TpyZj0eMKOCTh OCBOEHHsI JUCLIMIUTMHEI COCTaBiisieT 6 3.e., 216 u. [IporpaMMoli JUCIUIUTMHBI PeAYCMOTPEHBI JIeKIIMOHHbIe 3aHsATHs (12
Y.), MpaKTHYeCcKue 3aHsTHs (4 u.), camocTosTebHas pabora crygeHTa (200 u).
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TIpunoxenue 2

K paGoueii mporpaMMe JHCLUILIHHBI
BBICIHIASI MATEMATHUKA B HAYUYHBIX UCCJIEJOBAHUSIX

TEXHOJ/IOI'U 1 ®OPMbBI OBYUEHWA

PeKoMeH/AIUH 110 0CBOEHHIO JUCIUTIIHHEI /IS CTy/leHTa

TpynoeMKoCTb OCBOEHMsI JUCLMIUIAHBI COCTaBisieT 216 W, w3 HUX 16 4. ayguropHbIX 3aHATHd, W 200 4., OTBeAEHHBIX Ha

CaMOCTOATE/IbHYO pa60Ty CTyZieHTa.

PeKOMEH,E[aLlI/II/I 10 pacripefie/IeHUuIo yqe6Hor0 BpeMeHU T10 BUJaM CaMOCTOSITe/TbHOMN pa60T1>1 W pasfesaM AWCLHUIVIMHBI TMPUBEJIeHbl B

Tabnurie.

KOHTpOJ'II: OCBO€HUA AWCLUIIMHBI IIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHuem o TeKyLleM, pyﬁe)KHOM KOHTpOJIe YyCIieBaeMOCTH U

MIPOME)KYTOUYHOH aTTeCTaly 00yUaroLuXCs.

@DopMbI KOHTPOJIS1 ¥ KpUTEPUH OLIeHUBAHMSI ITPUBE/IeHb B TIPUIOKeHNH 3 K Paboueii mporpamme.

HaumeHoBaHUe padoThI

PexkomeHyemas IuTepaTypa

TpyaoeMKoCTb,
yac.

Pazpen 1. HpOCTeif'llllaﬂ 3ajia4ya K/IaCCHYeCKOro BapuanjiOHHOro HCYHUC/1eHus.

[MoBTOpEHHe HEOOXOANMBIX YC/IOBHH JIOKaIbHOTO 3KCTPEMyMa
r1aKoW (QyHKL[MM HeCKOJIBKUX MepeMeHHBIX. M3yueHne
MIO0CTAHOBKY MpOCTeiiiieli BapHalliOHHOM 3a/jau.

B. I1. PopuH. . BapnanmonHoe ncurcienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2017 (1)

B. I1. PoauH. . BapuarmonHoe ucuncnenue: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2017 (1)

B. U. Bansbko, O. B. EpmomHa, I. H. KyBbIpKUH. .
BapualoHHOe MCUYKC/IeHre U ONITUMaJIbHOe yIIpaB/leHue:
M.: U3g-Bo MI'TY um. H. O. Baymana, 2018 (1)

M. O. JlebezeB. . BBeieHHe B BapuallMOHHOE UCUHC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2022 (1)

10

Wroro o pasgeny 1

10

Paspen 2. locTaTouHble yCI0BUA JIa00ro MMHEMyMa B MPOCTEHIIel 3a/jaue.

TToBTOpeHMe AOCTaTOYHBIX YC/IOBHUI JIOKATBHOTO 3KCTPEMyMa
[71a/IKOH (PyHKLIMM HEeCKOBKUX NlepeMeHHbIX. M3yueHne
(hopmynupoBoK yciouit Jlexanapa v SIkoou.

B. I1. PopuH. . BapuarmonHoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. Ycrunosa, 2017 (2)
M. O. JlebezeB. . BBeieHHe B BapHallMOHHOE UCUUCIIEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2022 (2)
B. I1. PopuH. . BapuanmonHoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2017 (2)
B. 1. Baubko, O. B. EpmomuHa, I'. H. KyBbIpKUH. .
BapuanyoHHOe MCYHC/IeHre U ONTUMAaJIbHOe yIIpaB/ieHure:
M.: N3p-Bo MI'TY um. H. 3. baymana, 2018 (3)

10

Wroro no paszeny 2

10

Paspen 3. ®ynkuusn Beiiepmrpacca. Heo6xoaumoe ycioBre CHIBHOI0O MUHMMYMA B IPOCTeHIIeH 3afaue KJIaCCHYeCKOro
BapUaLlMOHHOT0 HCYHC/IeHHS.

WN3yuenuie ycnosuii Jlexangpa u SIkobu, GyHKINH
Beiiepurrpacca, J0CTaTOYHBIX yCIOBHHA CHIBHOTO MUHUMYMa
MHTerpanbHoro GyHKIMoHaa.

M. O. JlebezeB. . BBeieHre B BapyallMOHHOE UCUUCIIEHHUE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2022 (2)
B. I1. PopuH. . Bapuarmonsoe ucuvcienue: CI16.BI'TY
"BOEHMEX" um. []. ®. Yctunosa, 2017 (3)
B. I1. PoguH. . Bapuarmontoe ucuvcienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (3)
B. U. Baneko, O. B. EpmomHa, I. H. KyBbIpKuH. .
BapualyoHHOe MCUYHC/IeHre U ONITUMaJbHOe yIipaB/ieHue:
M.: U3g-Bo MI'TY um. H. O. Baymana, 2018 (3)

20

Wroro no paszeny 3

20

Paspen 4. IlepBas u Bropas Bapuanuu GpyHKIMOHa/Ia. YpaBHeHue Jiinepa-Jlarpamka.

IToBTOpeHue (GopMysIbI MHTETPUPOBAHHUS 110 YacTsM U
b epeHIMPOBaHNS 110/, 3HAKOM HMHTerpaa. VisyueHue BbiBozja
ypaBHeHUs1 Diinepa.

B. I1. PopuH. . BapuarmonHoe ncuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YcruroBa, 2017 (4)

B. I1. PopuH. . BapuanmonHoe ncuncienue: CI16.BI'TY
"BOEHMEX" nm. [I. ®. Ycrunosa, 2017 (4)

M. O. JlebezeB. . BBeieHre B BapHallMOHHOE UCUHCIIEHHE:
CII6.BTTY "BOEHMEX" um. [I. ®. YctuHoga, 2022 (3, 4, 5,
6, 13)

B. 1. Baneko, O. B. EpmoiHa, I. H. KyBbIpKUH. .
BapuanyoHHOe ucyrc/ieHre U ONTUMa/bHOe yIipaB/ieHue:
M.: U3g-Bo MI'TY um. H. D. Baymana, 2018 (2, 4)

20

Wroro o pasgeny 4

20

Paspen 5. [IpuHIMN HauMeHbIIero AefCTBUA.

H3yueHre BeKTODHOM 3aJjauil BAPUALIOHHOTO UCUHC/IeHNS,
[IPUHLMIIA HaVIMeHbLIIeTo JelCTBYsI, ypaBHeHHUs Diiiepa-
ITyaccona.

B. I1. PoauH. . BapuarponHoe ucurcienne: CI16.BI'TY
"BOEHMEX" um. []. ®. Yctunosa, 2017 (5)

M. O. Jlebezes. . BeesieHre B BapralldOHHOE UCUHCIIEHHE:
CII6.BI'TY "BOEHMEX" um. []. ®. YcTuHoBa, 2022 (9, 10,
12)

B. 1. Baueko, O. B. Epmomuna, I'. H. KyBEIpKUH. .
BapualMoHHOe MCYHC/IeHre U ONTUMaIbHOe yIIpaB/leHue:
M.: U3g-Bo MI'TY um. H. O. Baymana, 2018 (4)

B. I1. PopuH. . Bapuarmonnoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2017 (5)

20

Wroro no pa3szeny 5

20

PB3AEJI 6. 33}.'[3‘{3 J'Iarpal-m(a C Ir'OJIOHOMHBIMH ¥ HEr0O/IOHOMHBIMH CBA3AMH.

IToBTOpEHHE YCIIOBHOTO SKCTpeMyMa (PyHKLIMH HEeCKOTbKUX
repeMeHHBIX. VI3yueHue 3agaun JlarpaHka C TOJIOHOMHBIMH

11

B. I1. PoguH. . Bapuarmonnoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2017 (4)

20
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CBSA3SIMMU.

M. O. Jlebezes. . BeesieHre B BapralldOHHOE UCUHCIIEHHE:
CII6.BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2022 (7)
B. I1. PoguH. . Bapuarmontoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (4)
B. U. Baneko, O. B. EpmonmHa, I. H. KyBbIpKUH. .
BapualyoHHOe UCUYKC/IeHre U ONITUMaJbHOe yIipaB/ieHue:
M.: U3g-Bo MI'TY um. H. O. Baymana, 2018 (4)

Wroro no paszeny 6

20

Paspgen 7. OTpenbHBIe pa3jesbl GyHKIMOHA/IHHOTO aHA/IM3a.

IToeTOpenye TeMsbl «Psizipl @ypbe, OnepallioHHOe HCYHCIEHEe»
13 0011ero Kypca BbICILIel MaTeMaTHKH

A. 1. Psbyuiko. VIHAVBYUAYyanbHbIe 3a/laHus TIO BBICIIEH
Maremaruke. Y. 4 OneparuoHHoe ucurcnenue: BI'TY

"BOEHMEX" um. [I. ®. YctuHosa, 2007 (16)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUst
Maremarnueckoi ¢pusuku: CI16.BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2019 (1)

B. JI. ®aitHmmuAT. . OproroHanbHble GYHKLMN U KpaeBble
3agaun: CI16.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2021

1,2
A. 1. Psibyuiko, B. B. Bapxaros, B. B. [lepxaget.
WHpvBuayanbHbIe 3a/laHus TI0 BbICIIel MaTemaruke. Y. 3
Pagpli: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (12)
A. I1. Psibyuiko, B. B. Bapxaros, B. B. [lepxaget]. Psizpi:
BI'TY "BOEHMEX" um. [l. ®. Ycrunosa, 2007 (12)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUst
Maremarnueckoi ¢pusuku: CII6.BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2019 (1)

B. JI. ®aitHmmuAT. . OproroHaneHble GYHKLMN U KpaeBble
3agaun: CIT6.BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2021
12
A. 1. Psibymiko. VIHAVBHUAYyanbHbIe 3a/IaHus TIO BBICLIEH
Maremaruke. Y. 4 OnepanuoHHoe ucuncnenue: BI'TY

"BOEHMEX" um. []. ®. YctuHoBa, 2007 (16)

20

Wroro o p

aszgeny 7

20

Pa3pen 8. Ypa

BHEHHE Ma/IbIX Ko/le0aHuid.

Pelenue npeasioKeHHbIX 3a[au. HOCT[)OEHI/IG MaTeMaTHu4yeCKHuX
MOAeﬂeﬁ AJI1 YPaBHEHHUA TEIJIONPOBOAHOCTH U UX BU3ya/TU3aLUsd
C NMOMOIIbKO CUCTEMBI KOMHbIOTepHOﬁ anreﬁpbl.

B. JI. ®aitammvuat, H. B. Tapacosa. . HekoTopeie ypaBHeHUs

MaremMarnueckoit ¢pusuku: CII6.5I'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2016 (1)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUs

maremaruueckoi ¢usuku: CI16.BI'TY "BOEHMEX" um. [1.
®. YcrunoBa, 2019 (2)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUst
Maremaruueckoi ¢pusuku: CII6.BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2019 (2)

A. T1. Pabyuiko, B. B. Bapxaros, B. B. [lep>kaBel. Psizpi:
BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2007 (12)

A. T1. Psbyuiko, B. B. Bapxaros, B. B. [lep>kageL.
VnuBrAyanbHble 3alaHus 110 BbIcIIel MateMaruke. Y. 3
Psgei: BITY "BOEHMEX" um. 1. ®. YctuHoBa, 2007 (12)
B. JI. ®aitnmmuar, H. B. Tapacosa. . HekoTopele ypaBHeHuUst
maremaruueckoit ¢usuku: CI16.BI'TY "BOEHMEX" um. /1.

@. YcrunoBa, 2016 (1)

20

WToro no paszeny 8

20

Paspen 9. YpaBHeHHe Ten10IPOBOJHOCTH.

Peluienne TpeaJIoKeHHbIX 3a/ad. HOCTPOEHI/IG MaTeMaTH4YeCKHuX

C NMOMOIIbKO CUCTEMBbI KOMHBIOTEPHOﬁ anreﬁpbl.

MOAEHEﬁ AJI YPaBHEHHUA TETJIONPOBOAHOCTH U UX BU3ya/TU3aL[Us

A. T1. Psibymuiko. IHAMBYyanbHbIE 3a/IaHUsI TIO BBICIIIEH
MareMartuke. U. 4 OneparjuonHoe ucuncienye: bBI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (16)
A. A. KoHoHOBa, A. JI. benkoBa. . YpaBHeHUst
Mmaremaruueckoit ¢usuku: CI16.BI'TY "BOEHMEX" um. [1.
®. YcrunoBa, 2019 (3)
B. JI. ®aitaimvuat, H. B. Tapacosa. . HekoTopreie ypaBHeHHsT
Mmaremaruueckoit ¢pusuku: CI16.BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2016 (2)
A. T1. Psibyuiko. IHAVBYyaIbHbIE 3a/IaHKs TIO BBICIIIEH
Maremartuke. U. 4 OneparjonHoe ucuncienye: bI'TY
"BOEHMEX" um. [I. ®. Ycrtunosa, 2007 (16)
A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUs
maremaruueckoi ¢usuku: CI16.BI'TY "BOEHMEX" um. /1.
@. YcruHoBa, 2019 (3)
B. JI. ®aitammvuaT, H. B. Tapacosa. . HekoTopreie ypaBHeHHsT
Maremaruueckoi ¢pusuku: CII6.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2016 (2)

20

WToro 1o

paszeny 9

20

Paspen 10. YpaBnenus Jlannaca u ITyaccona.

Perrenue npe/iio)KeHHbIX 3a7ja4. [TocTpoeHre MaTeMaTHueCKHUX
MoZiesnelt AJist 3a7ad ¥ MX BU3ya/IM3aLysi C IIOMOIIBI0 CUCTeMBbI
KOMIIBIOTEPHOMU a/reOphl.

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUst

maremaruueckoit ¢usuku: CI16.BI'TY "BOEHMEX" um. [1.
®. YcrunoBa, 2019 (4)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUs

maremaruueckoit ¢usuku: CI16.BI'TY "BOEHMEX" um. [1.

@. YcruHoBa, 2019 (4)

B. JI. ®aitammvuat, H. B. Tapacosa. . HekoTopeie ypaBHeHUs

Maremaruueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" um. [I.

@. YcruHoBa, 2016 (3)

12

20
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B. JI. @atiammvuat, H. B. Tapacosa. . HekoTopeie ypaBHeHUsT
Matematnueckoit ¢pusuku: CII6.5I'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2016 (3)

20

Wrtoro no pasgeny 10

Pa3zpen 11. JInHeliHbIe ypaBHeHHUs 2 MOPSAAKA B YaCTHBIX MPOU3BO/{HBIX.

A. A. Kononosa, A. JI. be/nkosa. . YpaBHeHUsI
maremarnueckoit ¢pusuku: CI16.BT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2019 (5)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUst
MareMatuueckoit ¢pusuku: CII6.5I'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (5)
3aja4. B. JI. ®aitnmmuat, H. B. Tapacosa. . HekoTopble ypaBHeHUst

maremaruueckoit ¢usuku: CI16.BI'TY "BOEHMEX" um. [1.
®. YcrunoBa, 2016 (4)
B. JI. ®aitammvuat, H. B. Tapacosa. . HekoTopreie ypaBHeHHsT
marematnueckoii ¢pusviku: CII6.BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2016 (4)

I/ISY‘{EHHE TeOpeTHYeCKOro Marepuasia. Perenne npeaioKeHHbIX

20

20

Wtoro no pasgeny 11

13

25658



TIpunoxenue 3
K paGoueii mporpaMmMe JHCLUILIHHBI
BBICIIASI MATEMATHUKA B HAYUYHBIX UCCJIEJOBAHUSIX

®OH/J] OHEHOYHBIX CPEJACTB

@DOoH/, OLIEHOYHBIX CPEJCTB, TO3BOJISIIOLIYE OL|eHUTh Pe3y/bTaThl 00yueHw s 110 JaHHOW JUCLIUIIIVHE, BK/IFOYAKOT B Cebs:

e JMarHocTHyeckas pabora

e BOIpOCHI/3afaHus no Temam I13;
e 3aueT;

e uddepeHLPOBaHHBIH 3aUeT.

Kputepun oneHnBanus

JuarHocTuyeckas pabora
[MnarHoctrueckast pabora rpoBogutcs B popme tecta 8 SMOC Moodle:

® IIpU NPaBU/ILHOM OTBeTe MeHee yeM Ha 60% BOMpPOCOB - He aTTeCcTaLys;
e TIpU NpaBUIbHOM OTBeTe Ha 60% BOMpPOCOB U Horiee - aTTecTawysl.

Bonpocsi/3asanus no remam I13

BeInosiHeHHe KOHTPOJIBHBIX MEPOIIPUSITHI 110 TeMaM NPAaKTUYeCKHX 3aHITHH U CaMOCTOSATeIbHOH paboThl, KOTOpble 00BSIBIISIOTCS B
Hauajie ceMecTpa C yKa3aHHeM 0ajiIoB 3a UX BBINOJHEHHEe B COOTBETCTBUM C TEXHOJIOIMUECKOH KapTol Kypca.
OO6pas3ipl BOMPOCOB M TEXHOIOTHUeCcKHe KapThl MOXXHO HaliTu B YMK puctummset u S1OC Moodle.

3auert

3auéT mpoxoguT B hopMe KOHTPOIBLHOM paboThl. TeMbl TPEX 3a/iau KOHTPOILHOM PaboThl BEIOMPAIOTCS TPOU3BOJIBHBIM 00pa3oM
TiperniofiaBaTesieM, IIPOBOASIIMM 3auéT, U3 TeM JOMAIIHUX 3afaHui. CTy[eHT MomyyaeT 3auéT IIpY BePHOM pellleHHH MUHHUMYM OZHOM U3 TPEx
TIPe/I/IOKEeHHBIX 3aJ]a4 ¥ BBIMOJIHEHUH BCeX JOMAILHUX 3a/laHui. Bpemst BBITIOTHEHUsI KOHTPOJTBHOU paboThl 20 MUHYT.

JuddepennupoBaHHbIi 3aueT

b depeHIMPOBaHHbIN 3aUéT IPOXOAUT B (hOPMe KOHTPOIBHOM paboThl. VIToroBasi KOHTpO/IbHAs COZepXKUT 3 3afaur. TeMbl TPEX 3ajau
KOHTPOJIbHOH paboThl BBIOMPAOTCs TIPOM3BO/ILHBIM 06pa30M MperojaBaresieM, POBOASLLMM 9K3aMeH, U3 TeM JJOMAIIHUX 3a/aHuit. s
TI0JTyYeHHUs] OTMETKH CTYZIeHT /I0/DKEH BBIIIOTHUTD BCE JOMAIIHYe 3aiaHusl. [IJ1s OL|eHKM «Y/J0B/IETBOPUTEIbHO» U MPaBU/IBHO PELINTD JIF00YI0 U3
TPEX 3a7iay, [/Is1 OTMETKH «XOPOLI0» — /00bIe 2, Ha «OT/MYHO» — BCe TPH 3afiaud. Bpems BoinosHeHHs: paboTbl 60 MUHYT.
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Tlacnopt ¢oHza OL{eHOUHBIX CPeZCTB

KYPC

CEMECTP

HauMeHoBaHHe pa3/e/IoB ¥ JUJAKTHYECKUX e[HHHLY

BCEI'O

AyauTopHbIe 3aHATHA
B KOHTAKTHOH ¢opme

BCET'O
Jlekuuu
IIpakTHueckue
3aHATUSA

CamocTosTe/bHas
paboTa CTyjeHToB

dopmupyemas
KommeTeHus1, %

OIIK-1

HAUMEHOBAHUE
OLIEHOYHOI'O CPEJICTBA

Pa3zpgen 1. ITpocreiimas 3afaua KJ1acCH4ecKoro
BapUAaLMOHHOTO0 MCYHCIeHU.

1.2 1 0.2

10

—_
(=]

Bonpocsy/
3aflaHust
TI0 TeMaM
113

Paspen 2. [locTarouHsle yC0BHA €1a00ro MUHHMYyMa B
npocTelinel 3afaye.

1.4 1 0.4

10

10

Bormpocsl/
3a/]aHUs
0 TeMaM
I3

Paspen 3. ®yukuus Beiiepmrpacca. Heo6xogumoe yciioBue
CH/IbHOT0 MMHHMYMa B NpocTeiilleil 3a/jaue K/1acCH4ecKoro
BapHaLIOHHOT0 MCYNC/IEHHs.

21.4

1.4 1 0.4

20

10

Bomnpocsy/
3a7laHust
10 TeMaM
13

Pa3pen 4. IlepBas u BTopas Bapuanuu (pyHKIHOHANA.
YpaBHeHue Diisiepa-Jlarpasxka.

21.4

1.4 1 0.4

20

10

Bonpocsy/
3a/]aHusl
TI0 TeMaM
113

Pa3zpen 5. IIpuHIMI HaMMeHbIIIero AefCTBUSA.

21.2

1.2 1 0.2

20

10

Bonpocsy/
3a7laHust
TI0 TeMaM
113

Pa3pen 6. 3ajaua JlarpaHxa ¢ roJIoHOMHBIMH M
Hero/JIOHOMHBIMH CBSI3SIMH.

21.4

1.4 1 0.4

20

10

Bormpocsl/
3a/jaHNst
T0 TeMaM
I3

Bcero 3a 1 cemecTp

108

100

60

Pa3zgen 7. OTaenbHbIe pa3jenbl GyHKIMOHAIBLHOrO aHA/IN3a.

21.2

1.2 1 0.2

20

Bormpocsl/
3a/jaHUs
T0 TeMaM
I3

Paspen 8. YpaBHeHHe Ma/IbIX KO/Ie0aHUH.

22.3

2.3 2 0.3

20

10

Bonpocsy/
3a7laHust
10 TeMaM
113

Pa3pen 9. YpaBHeHue Ten10npoBoOJHOCTH.

21.5

1.5 1 0.5

20

10

Bonpocsy/
3a/]aHus
TI0 TeMaM
113

Paspen 10. YpaBHenus Jlannaca u Ilyaccona.

21.5

1.5 1 0.5

20

10

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pa3zpaen 11. JInHeliHbIe ypaBHeHHUs 2 MOPSAKA B YaCTHBIX
NPOU3BOJHBIX.

21.5

1.5 1 0.5

20

Bormpocsl/
3a/jaHUst
0 TeMaM
I3

Bcero 3a 2 cemecTp

108

100

40

Bcero no guciuniiuHe

216

16 12 4

200

100

15
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Kputepun oneHuBaHus

OIIK-1
Bonpocbl omkpbimo20 muna:
Nel
HazoeeM paccToAHHEM # -TO MOpAfKa Ha oTpeske [4; b] mexny dyuxmaavu fx) u g(x)
CYMMY
max |f(x) - g(x)| + max |f'(x) = g'(x)| + -+ max |f™(x) - g™ (x)|
xe[a.b] xe[a,b] ae[a.b]
Haitra paccToanue 1-ro mopanka Mexay GVHKIHAMHY = x HY = x° Ha orpeske [-1; 1]
Ne 2
Hazopem paccToaHHEM # -To MOpAIKA Ha oTpeske [a; b] mexay dymxomavs fx) u g(x)
CYMMY
max |f(x) — g(x)| + max |f'(x) — g'(x)| + -+ max [f™(x) — g™ (x)|
xe[a.b] xe[a.b] xe[a.b]
Haiiru paccroaasne 0-ro nmopsaaxka mexny byesmmave g(x) = 1 1 f(x) = 2x Ha oTpeske
[0:1]
Ne 3
CocraBuTh yparHeHH: JiTepa a1a dyuxmmonata J(y) = f;(yz — v )dx, saganHor0
Ha MEO%ecTRe X = y(x)|y(x)eC,[0; 1], ¥(0) = 0,¥(1) =1
Ne 4
Il 2agas moHcKa 3KcTpeMyMa GyHEIHOHATA
b
10) = [ Feay. i
TIPH T'PAHHAHEIX yeIoeHax y(0) = 2; y(2) = 1 HafiieHo pemneHHe YpaEHeHHA Dinepa
y=2x24+Cx+C,
Ne 5
Vkasats aprymenT p ¢yexuEn Befiepmtpacca E(x, v, p,v') = F(x,v,v') — F(x, v, p) —
(' — B)F,(x,, p) Anz murerpatsmoro dymkmronata J (v) = [ * F(x,y,y")dx
*g
Ne 6 a a
IIpHEegeHHOE Ha PHCYHKE IIOIE U4 Kpyra x~ + v~ < 1 aBmgerca
I
Ne 7
Ne 8
CocTaBHTE ecTeCTEEHHOE TPANHYHOE VCIOBHE IIPH ¥ = 1 774 33749 NOHCKA
akcTpeMyMa $yHkuHORaTa [ () = fﬂl F(x,y,¥",y")dx,y(0) = 4,¥'(0) = B,y'(1) =
H
Ne 9 .
CocTapHTE ecTecTECHHOE MPAHHYHOE VCIOBHE IPH X = 1 4714 3aJa9d MoHCKa
skcTpemMyMa dyakmHOHaTa (V) = fﬂl Flx, v, v, y")dx,y(0) = 4,y'(0) =B,y(1) =H
Ne 10
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OngEuM B2 VCIOBHH, EXOZAIIHX B KOMILIEKC YCIOEHI, JOCTATOYHEINR 14 TOTO, 9TODEI
sxcTpemans ¢yHKuHOHana [(y) = f:‘ F(x,y,¥")dx, y{a) = 4; y(b) = B gocraemana
eMY CHIBHEIH MHHHMYM, AEI4eTCd BEIIOMHEHH: 1714 Hee (IIPH BCeX
xela; bl) vennensoro venoensa Jlexannpa:
Ne 11
IIpuBe/ileHHOE YpaBHEHHIE HMEET IOPAIOK
Uy * uiu +uZ, = 2ug, + uy, —2zy =10
Ne 12
IlpuBeneHHOE YpaBHSHHE HMeET MOPAIOK
9%z 5
Fz7oy? = 2
Ne 13
m%i—ky%5==z
VKa3aTh XapaKTepHCTHUEeCKYI0 CHCTEMY I YpaBHeHHd 9~ 9y
Ne 14
VKa3aTe THII IPHBEIeHHOIO YPABHEHHA
- 12 Dyt e e - ¢ " =
Ug ~ Uz, + 22 u- Uyy = 3xry-uy —u = 0
Ne 15
[IpuBeeHHOe ypaBHEHIe AB/IAETCA YpaBHEHHEM KaKoIo THIIA
Upy + 60Uy + 13uy, +2u, —3 =0
Ne 16
ITpuBecTH K KaHOHHYeCKOMY BHJIY 1 HAalTH o0mmee pemeHne u = u(x; y) ypaBHEHHA
Upy + 2Uzy — Juy, = 0.
B oTBeTax f, g — MpoH3BOIbHbIE ()YHKLIUH OJHOIH IepeMeHHOIH
Ne 17
[Ipu pelieHNI BOJHOBOTO ypaBHEHH HeTpHBHAIbHOE peleHne 3a1aunl X (x) + AX(x) =
0, X(x) = 0 umeet Bug X (x) = D, cos VAx D, sin VAx +. IIpH 3aJTaHHBIX TPaHHIHEIX
yenoBuax u(0; t) = u(l; t) = 0 cobcTBeHHad GYHKIINA HMeeT BHI
Ne 18
I[Ipu penreHNII BOIHOBOTO ypaBHEHH HeTpHBHAIbHOE permenne 3a1aun X' (x) + AX (x) =
0, X(x) # 0 mmeet Buj X(x) = D, cos VAx D, sin VAx +. IIpH 3aJaHHEIX TPAaHHYHBIX
yenoBusax u(0; t) = u,(I; t) = 0 coOcTBeHHasA QYHKIIA UMeeT BUJI
Ne 19
Kpaesas 3a7a4a 1711 OJTHOPOJHOTO YpaBHeHH JIamnaca B 0JHOCBA3HOM 00nacTH () € Ry, rae T
- HOPMAIIBHO K rpaHuIle £ . HMEeIomas BUJl, Ha35IBAeTCS
Au(z,y) =0,
”'L')gg = g(z,y)
Ne 20

HpIIBe,‘IEHHHﬁ OIeEpaTop ABIIACTCA KaKOr'o THIIA

L= 442 4925 4 2
— dx U Toyr T Y922 dz

BOnpOCbl 3aKpblmo2o muna:
Ne 1
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[IycTE JaH HHTerpateHEId GyHEIHOHAT A TPAHHYHEIE VCIIOEHA B
maHa HenpepeIEHAA GYHKUHA ¥ = ¢ (X) H CYINECTEYeT MOI0KHTeAEHOS 9HCI0 £ = 0
Takoe 9To A1x TE0boH HenpeprEHOH byHEIHE ¥ = ¥(x). Takoit aTo P(x,) =
v1,10(x2) = y5. 214 KOTOPOI ERINOIHEHO HEPAREHCTEO _ B BRINOIHAETCA H

mepageHcTEO I
Toraa roeopat, 910 GyHENHEA ¥ = @(X) JOCTAETACT PYHEIHOHATY J{()') CHIBHEL
MOKANTEHEIH MEHHMYM.
YV cTAHOBHTE COOTBETCTREHE HezanolHeHHEX adeek A B BT u
Gnoxor 1.2.3.4. _
1 J) = [ Fla..y) do.
x

y(z1) = y1, y(r2) = Yo,

3 max |p(x) —¢lz)| < =,
TE[F 23]
4 Hp(x)) < J(¥(x))
Ne 2
VEazare nocIeoEaTelbHOCTE SeACTEHE IPH PeIleHHH NpocTeHmIeH sanadi
BAPHAITHOHHOI'0 HCYHCTEHH:
A CocTaeuTs vpaeHeHH: Diinepa
B Hcnonezya rpaHHYHEIE YCIORHA, HAHTH HEHIBECTHEIE IOCTOSHHELE
B Hafit sKCTpeMann
r VCTaHOBHTE HATHYHE H THIT 3KCTPEMYMA
Ne 3
BriopaTe IpaEHIEHOS YIECPKACHHE H2 CIeRYIOMHEK:
1 ects QVHEIHA JOCTABIAET CIa0BIH SKCTPEMYM, TO OHA JOCTABIAET H
CHIBHEIR
2 ectH QVHKIMA JOCTABIAET CHIBHBIH 3KCTPEMYM, TO OHA JOCTABIAET H
cnabIi
3 ecu HVHKIHA HE JOCTABIAET CHIEHEIN 3KCTPEMYM, TO OHA
JocTaBddeT cIa0RIE
4 ecu HVHKIHA HE JOCTABIAET CHIEHEIN 3KCTPEMYM, TO OHA
He [IOCTABIAET H c1a0EIH
Ne 4
Vpasserme Diepa 1A bysxmmonama J(v) = [ x2y'2(x)dx
P epa pa GyHEIH L x%y
1 HMEeeT HHTEIPAT SHeprHH
2 HMeeT HHTEIPAT HMITYIBCA
3 He HMeeT HHTErpata HMITYIIbCa
4 HMeeT H HHTETPaTI SJHEPTHH H HHTETPAI HMITYILCA
Ne 5
'V CTaHOEHTE COOTECTICTRHE MEXAY HOARHTEIPATEHEIM ERIpaskKeHHeM GyHKIHOHANA
b
10) = [ Fexy i
a
1 ypasHeHHeM Dinepa-Jlarpamka
1 Fly,y',x) =22 +y? A y' = const
2 Fly,y' z)=x*4+4° B y= 0
3 Fly.y' x) =y +y” B Yy —y=0
4 Fly.y' o) =z(y? + ) r ' +y —ay=0
Ne 6
[Ipu xaxux F(x, v, y') ypaeHenns Sitnepa-Tlarpamxa dyexumonara J{y) =
f:‘ F(x,y,¥")dx 6yayT saddepeHIHATEHEIME YDABHEHHAME AITe0paHIeCKHMH
o
1 Fly,y',x) = 2% +y?
2 Fly,y,x) =22+
3 Fly,y',2) = 2%y +47
4 Fly, o', x) = 2(y® + %)
Ne 7
TIpu xaxux F (x, y, ') papHanmosHas 2af0ada a1 dyEkmHoHATA J(V) = f:L F(x,y,vy")dx
o
HMeeT [epELIH HHTerpal
1 Fly,y x) =1 +y”
2 Fly.y ,x) = 2zy” + 2yz?y
3 Fly.y, x) = 3r%y? + 2yz’y’
4 Fly.y' x) = z(y" +9°)
Ne 8

18



VKazaTh, KakHe QyHKITHOHATEI ONpeJeTal0T ypagHeHHe Diitepa-Jlarpamsa exaa y'' —
y =0
1 J (22 4+ y* + y?) dr
2 J(zy +y+y* +y*)dx
3 (@' +y+y* = y?) da
4 [z =y+y* +y?)de
Ne 9
Vkazars, KakHe QVHKIHOHATE! ONpeJeldroT YpaEHeHHe JHnepa-Jlarpamsa BHIa
2}’}7” + yi2 =
1 [(z+y +yy?)dx
2 [ (v’ +yy"™) da
3 &y +yy”) da
4 | (wy" + ayy™) dz
Ne 10
Brmomserne yenoema AxodH m1a JomycTHMOH 3KCTPEMATH, TO €CTh 1A PEIICHHA
ypaeHeHH1 JHIepa, YAOBISTEOPAIOMETO IPAHNTHEIM YCIOEHAM, TOEOPHT O TOM. 9T0:
1 3Ta SKCTPEMATE JOCTAETIST GVHKIHOHATY CIa0BIH MAKCHMYM
2 3Ta 3KCTPEMAlb JOCTAENACT (DYHKIHOHAIY CIaOBIH MHHHMYM
3 3Ta SKCTPEMAIL DOCTABIACT (DYHKIHOHAIY CHIBHEIH MAaKCHMYM
4 BO3MOKHO BEIFOUHTE JOIVCTHMYEO SKCTPEMAIS E II0I€ 3KCTPeManeH
Ne 11
TopopAarT. 910 pelneHHe 3a0a%H MATEMATHIECKOH (HIHKH HENPEPEIEHO 3aEHCHT OT HAJAIBHELX
JaHHBIX, ©CIH NPEIeIEHO MATEIM H3MCHEHHAM HadalbHEX JaHHEIX 3a0adH COOTECTCTEYIOT
NpefeIBHO MAIEe H3MEHEHHA PEIIcHHA. B KaKOM H3 MEpedHCICHHBIX CIyYacE HMEeM JeI0 C
KOPPeKTHO IOCTARTEHHOH 2agagell MaTeMaTHIecKoH QH2HKH
1 PaznocTe ZBVX pelneHHH 3a1a9H He SEAeTCH NPEIeIEHO
MaIof ECOHYHHON , 8 PasHOCTE HAYAIBHEIX JAHHEIX COOTECTCTEVIOIIHX
3THM PEIICHHAM CTPEMHICA K HYIIO
2 He cymecTeyeT pemenna 3a1aus yAORTETROPAIOMETO BCEM
VDABHEHHAM H YCIOBHAM 3a/Ia9H
3 TIpu ogHHX H TeX ke HAJATLHEIX JAHHEIX CYIIECTEYET ABA
PEIICHHA VIOBICTEOPAIINHK ECEM VPABHEHHAM H YCIOBHAM 3aJa4H
4 Pemenne cymecTeyeT, EJHHCTECHHO H HENPEPEIEHO 3ABHCHT
OT HA9ATBHEIX JaHHEIX
No 12
BEIACHHTE Kakie H2 IPHECACHHEIX PAECHCTE ABIAKTCA VPAEHCHHAMH E 9aCTHBIX IIPOHIEOIHELX
1 “3: + uiy = (g =1y, )" =10
iz dz _
° or t 9y =0
3 Pyt +2=1
4 Inx+y" = 2%y
Ne 13
y . = + 2982 = 4z,
Haiitn YpaBHeHE [IOBEpPXHOCTH, YIOBIETBOPAIONMIEN YpaBHEHHIO “F oy
]
1 — 202
z=u v(y)
2 .2, .
2 z=y"p(%)
3 = Zp(Zs
< yw(;ﬂ
5
el E—
4 2 = 2yp(Z)
No 14
JlaHO ypaBHEHHeE Uy, = V. Kakad u3 cneayronux GyHKIHI Oy1eT 00IHAM peleHeM 3Toro
YPaBHEHHA:
w=23 4 e (1) - T 4+ o) - 7 + el
L u= gy’ +a(y) 5 +ely) z+caly)
]
2 g — L3, RN . |-
= u=gry+c(y)- 5 +c2(y) - =+ c3(y)
2
. e f - T~ — - oy
3 u=yeci(z) +ey) - 5 +c2(y) -z +cs(y)
.) =
4 U= %.1'3 Yy+ec x4+ cy
Ne 15
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- ; 1
HaliTi oBepXHOCTh, YIOBIETBOPAIONIYIO YpaBHEeHHI0 * 9T , IPOXOJIANIYIO depe3

napaboiy y2 = z B IWIOCKOCTH X = 0

1 z= ';}2 -z
2 2=y’ + 1’ =2z
3 7= .'!,'2 + y?.
4 z=y>
No 16
VCTaHOBHTE COOTBETCTBHE MeX Ty YPaBHEHHAMH H X Ha3BAHHAMI.
1 TIHeHOe 0JHOPOIHOE A “j'j—" + (z — U)‘?_Z =% + 92
Y35z y): {
ypaBHEHHE MepBOro Mopsaka - -Y
2 i . dz 4 .0z _
2 THHeHHOe HeOHOPOIHOe b (r+y)5 + zy5s =0
ypaBHEHHE MepBOro Mnopsaka -
T e Bz g2
3 KBa3IIHHeITHOe ypaBHeHIe B gty =r—y
MIepBOro MopsKa
4 HelHnHelHoe ypaBHeHNe r 9z 9z 4 9pdz _ 390z _ )
dx dy “dz < Oy
MepBOTro MOPAIKaA -
Ne 17
Haiitn u = u(x; y) pemeHne 3aaa4n Kommu
Uypr + 2‘111‘” — 3uyy =
2
u|y=ﬂ = 32
:nfy|”=0 =0
1 u(z,y) =3z +y
2 u(z,y) = 32?2 + y*
) .
3 u(r,y) =3z +2y
4 u(x,y) = 3z* = y?
Ne 18
Kakoe 13 NpHBeJIeHHEIX YpaBHEHHI ABIAETCA YpaBHeHHEM TeIlJIONPOBOHOCTH?
1 Uy = aquI
2 u = a’u,,
2
3 Ust = a° (Uzz + Uyy)
4 U +Ugpe =0
Ne 19
[Ipu pelreHNN 3agaun
Uy —a“Uzz =0 (0<a<l, 0<t < +00)
U(z,0) = ¢(x), Ulx,0) = ¢(z), U0,t) =0, U t) =0
MeTonoM Dyphe HCTOb3yeTcd pasnoxeHne QYHKIHIT ¢(x) 1 P (x):
1 B pan Dypre
2 B CTENeHHOH pian
3 B pan Jlopana
4 B [IPOH3BeIeHHe MHOTOUIEHOB
No 20
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IloCTaBHTE B COOTBETCTBHE HEOIHOPOJHOEC ,I[H(l](l]ePEHI.[HaI[BHOE YPaBHEHHIE H €TI0 Ha3BaHHE

1 Au=f A BomnHOBOE ypaBHEHIE
2 Au+miu=f b VpaereHne Jlannaca
3 Pu _ Ay = f B VYpasHeHHe I eIbMrosIa
at?
4 fo -Au=f r VpaBHeHIe
L#
) TEIIOIPOBOJHOCTH

21
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