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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

A3 KOCMHMNYECKUE AIITIAPATBI U IBUT'ATE/IN

3aBezyroiuii kKadezpoii babyk B.A., f.T.H., Ipod.



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-
5KOHOMHUeCKHe W TIpodeCcCHOHaNbHBIE 3HAHWS I PellleHWs HeCTaH[ApTHHIX 3afady, B TOM UKMC/le B HOBOW WM He3HaKOMOW cpefie U B
Me>X/JUCLIMTIIMHaPHOM KOHTeKCTe

OIIK-6 — crioco6HOCTb aHa/IM3UPOBATh, CUCTEMATH3MPOBAaTh ¥ 000061aTh MHPOPMALIMIO O COBPEMEHHOM COCTOSHUM U NepCIeKTUBAaX Pa3BUTHS
PpaKeTHO-KOCMHYeCKOW TeXHUKH

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

3HAHUSA:

1. OCHOBHBIe MeTOZBI pellieHHs 3aa4 BapHaLMOHHOTO HCUMC/IEHNS];

2. OCHOBHBIE TI0JIOKeHUsT (HYHKLIOHATBHOTO aHa/M3a, HeoOXOANUMbIe [/Is pelleHHsT 3a/jau MaTeMaTHueCKOi (pU3KKY;

YMeHusi:

1. IpaBUJILHO OTIPeJIeNATH MOJE/Ib IIPUMEHSIeMO# K/IaCCHYeCKOM 3a/laui B 3aBUCUMOCTH OT ()OPMY/IMPOBKY MCXOJHOM 3aziauu;

2. KpUTUYeCKU aHa/IM3UpOBaTh NapamMeTphbl MOCTPOEHHBIX MOJe/iel U UX pe3y/bTarhl;

HABbIKU:

pa3paboTKH HOBBIX METOAOB HCC/IeJOBAaHHs M WX TNPUMEHEHHI0 B CaMOCTOSTE/bHON HayuHO-WUCC/Ie[0BaTeNbCKOH W B obsactu
ripoeCcCHOHANBEHON AeSTebHOCTH.
OIIK-6

3HAHUSA:

1. OCHOBHBI€ 3a/jauyl BapHaLIOHHOTO UCUMCIIEHNST;

2. OCHOBHbIE METO/[bI PellIeHHs 3a/lau MaTeMaTHueCKOi (H3UKHY;

YMeHusi:

1. criocobGHOCTBIO K KpUTUYECKOMY aHa/IM3y U OLieHKe I0CTaB/IeHHBIX 3a/jau, TeHePHPOBaHUIO HOBBIX H/iel MPH pelleHnH;

2. crIocOOHOCTBIO TI/IAHUPOBATh M pellaTh 3a/ja4l COOCTBEHHOTO MPO(eCCHOHANBHOTO U JTMYHOCTHOTO Pa3BUTHS; UCC/Ie/0BaTeIbCKUX U
MPAKTUUYeCKKX 3a/]a4, B TOM UHMC/Ie B MEXKUCLUIUIMHAPHBIX 00/1acTsX;

HABbIKU:

MPOEKTHUPOBATh M OCYIL|eCTB/ISITh KOMIUIEKCHBIE UCC/Ie/[OBaHHsI, Ha OCHOBE L|eI0OCTHOTO CUCTEMHOT0 Hay4HOTO MOAXO0Aa.
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2. MECTO JUCIIMIVVIVMHBI B CTPYKTYPE OOII BO

Mucuununa BBICIIIASI MATEMATUKA B HAYUHBIX CCJ/IEJOBAHUSAX siBisieTcst AUCLUMIUIMHON 00513aTe/IbHOM YacTH
6/10ka 1 mporpaMMmEbI MOATOTOBKY T10 Harpae/ieHuto 24.04.01 PakemHble KOMN/IEKChbl U KOCMOHABMUKA.

CopepkaHue JWCLMIUIMHBI SIB/ISIETCS JIOTMYECKUM TIPOJO/DKEHUEM COZlep)KaHusl (pH3MKO-MaTeMaTH4ecKol IOArOTOBKM 0OakanaBpa W
CIY)KAT OCHOBOM i ocBoeHust aucuuruind: HAYUYHO-UCCJ/IEJOBATE/IBCKASI PABOTA, IIPOEKTUPOBAHUE U
KOHCTPYUPOBAHUE KPYIIHOIABAPUTHBIX TPAHC®OPMUPYEMbBIX MEXAHUYECKHNX CHUCTEM, SAJEPHBIE
SHEPTETUYECKHUE YCTAHOBKHI



3. CTPYKTYPA 1 COJEPXAHUME AVCHUITJIMHBI

OO611jast TPY[0€MKOCTb AUCLMIUIMHBI COCTaBsieT 6 3.e., 216 u.

3.1. CopepixaHue (AMAAKTUKA) AUCIUILITMHBI

AyAMTOpHBIE 3aHATHS N
B KOHTAaKTHOIi (hopme g &
] £
ZE zZ
& ¢ g% ]
g 2 g g Ep i
> E HaumeHoBaHHe Pa3jje/IoB M JHJAKTHYECKHX eJHHHI] 8 E § gE 3 5 H
X 5] 2 = g £E g¢g H
o Q b} E = R
2 = iR z% - @
£ SR | 2 &
= =
=] (=]
Paspen 1. TIpocreiimas 3ajja4a K/J1aCCHYeCKOro BapHaMoHHOro ncunciaenus. 1.1 Ilpocreiias 3agaua
5 9 K/IaCCHUYEeCKOro BapHalOHHOro ncuncaenus. 1.2 Heobxoaumoe ycioBie SKCTpeMyMa B POCTelileid 3ajaue 15 6 4 2 9 10 10
K/1aCCHYeCcKoro '0 UCYMCIIEHHS.
Paspen 2. JlocraTounsie yc/10Busi ¢1a6oro MUHHMyMa B npocTeiiiueii 3ajaue. 2.1 JloctatouHble yCIoBUs
5 9 c1aboro MHHUMyMa B MPOCTeHLIelt 3a/jade KIaCCHUeCKOro BapHaLjuOHHOTO HCUKMCTIeHus1. 2.2 YCIoBre 20 8 6 2 12 10 10
2.3 Yenoue Sko6u.
Pa3jien 3. ®ynkius Beiiepurrpacca. Heo6xoumMoe yc/ioBHe CHILHOTO MHHHMYMa B IIpOCTeiineii 3ajjaue
5 9 K/IaCCHYeCKOro 0 MC 3.1 Heot YC/I0BHE CUIBHOTO MHUHHMyMa B 20 10 6 4 10 10 10
TpocTeiilieii 3a/ja4e KJ1acCHUecKoro BapuaLjuoHHOro ucuncienus. 3.2 ®yuxius Beliepiurpacca. Cesizb
ycouit Beitepuurpacca u J 3.3 JlocTaTouHble YCI0BHsSI MUHMMYMa (YHKLIHOHAIA.
Paspen 4. Ilepas u BTOpas i) Oiinepa-Jlarpamnxa. 4.1 Ilepsas u
5 9 BTOpast BapualuK (yHKIMOHAMa. YpaBHenue Diinepa-Jlarpamka. 4.2 Ycnopue SIKo61 0 BO3MOXKHOCTH 11 6 4 2 5 10 10
OCTPOEHHS! 110151 SKCTpeMarei.
Pa3pen 5. ITj TO /iei 5.1 IpocTeiiiias BeKTOpHasi 3ajjaya KJ1acCH4eCKoro
BapHaLIHOHHOrO Hcurcienyst. 5.2 [IpUHLMN HauMeHbLIero AeficTBus. 5.3 EcTecTBeHHbIe TPaHIYHbIE YCIOBHS
5 9 151 ipocTeiitiero ¢y 54Y Oiinepa—Ilyaccona. 5.5 3azaua Bonbija. 5.6 2 14 10 4 15 10 10
7 prYeCKast 3ajaua.
5 9 Paspen 6. 3agaua Jlarpamka c r M Her 6.1 3azava Jlarpamka ¢ 13 7 4 3 6 10 10
TOJIOHOMHBIMHU CBsi3siMH. 6.2 3a/1aua JlarpaHika B MOHTPSTUHCKO# (opme.
Bcero 3a 9 cemectp 108 51 34 17 57 60 60
Pazpen 7. Ot JIHOTO 1.1 OpToroHa/bHbIe CUCTeMbI (yHKLHiL,
5 10 psizipl M3 HUX. 1.2 YpaBHenue Beccens, ero pewenne. 1.3 OproroHanbHOCTb (yHKiumii Beccens. 1.4 Wnterpan 11 3 2 1 8 5 5
Dypbe.
5 10 Paspgen 8. YpaBHeHHe Ma/IbIX KosteGanuid. 2.1 BeiBog 1 MabIx it cocobom 24 12 8 4 12 10 10
pa. 2.2 BeiBog U MaJIBIX KC i criocobam Dypee.
5 10 Pa3jen 9. YpaBHeHHe TerionpoBojHocTH. 3.1. BeiBos y Teruionp TH JI/151 P 30 15 10 5 15 10 10
ciyyae. 3.2. PelueHu TEIUIONPOBOAHOCTHU /Il Pa3/IMUHbIX C/y4aeB.
5 10 Paspen 10. YpasHenus Jlannaca u Iyaccona. 4.1 BbiBoj 1 pelieHne ypaBHenus Jlanaca. 4.2 Bbioj 1 30 15 10 5 15 10 10
p y ITyaccona.
Paspen 11. Jlunei 2 B YaCTHBIX 5.1. Knacc i
5 10 ypaBHeHHit 2 Nopsi/Ka B YaCTHBIX T 1x. 5.2. T1] 7 y i K KOMy 13 6 4 2 7 5 5
Buy.
Bcero 3a 10 cemecTp 108 51 34 17 57 40 40
Bcero no gucumninHe 216 102 68 34 114 100 100
3.2. AyiuTOPHBIH NPAaKTHKYM
O0neMm,
Ne Homep 1 HanMeHoBaHHe pasjesna
Tema NPAKTUYECKOro 3aHATUSA aya.
n/n JUCIUTUTHHBI
YyacoB
o Hpomeﬁmaﬂ 3aZiaya K/j1aCCHUYeCKOro BapruarjiOHHOTO0 UCUYMC/IEHUA. HeOGXO,E[I/IMOG
Pasgen 1. [Ipocreiias 3agaua o
1 YyC/I0OBHE 3KCTpeMyMa B IIPOCTeUllIen 3a/iaue K1aCCHueCKOro BapyualtfiOHHOro 2
K/1aCCUYeCKOro BapraliMuOHHOI0 UCUYUC/IEHHS.
HUCYHUCTIeHUs
IloctaTouHsle yc/10BUs c1aboro MUHMMyMa B MPOCTeiiileii 3asaue
Pa3gen 2. [JocTaTouHble yCI0BUS C/1aboro
2 oo KJIaCCUUeCKOr0 BapHaL[MOHHOIO UCUYXC/IeHus YcoBre Jlexxanzipa. YcioBre 2
MHWHHMYMa B IIDOCTEUILIEN 3a/iave.
Skobu.
Pasgen 3. DyHKLMA Beﬁep]l[TpaCCB. HeOGXO,Z[I/IMOE yc/ioBHe CUIbHOTO MUHHMMYMa B npomefz’lmefz’l 3azave
3 HEOGXOAI/IMOE yC/ioBHEe CUIBHOTO MMHHMMYMa |K/J1aCCUYeCKOro BapyualliOHHOTO UCUHUC/IEHUS. (I)yHKL[I/[H BeﬁemepaCCH. CBsi3b 4
B npomeﬁmeix’l 3ajiave KjiaCCu4yeCKoro YC]'IOBI/Iﬁ BeI‘/‘Iemepacca u ]'Ie)KaH/:Lpa. ,[[OCTEITO‘«IHI;IG yC/10BHMsI MUHUMYMa
BapUalMOHHOI'0 UCUYMC/IeHHUA. Cl)yHKLlI/IOHaJ'Ia.
Paspien 4. IlepBasi u BTopasi BapUaLuu -
A P pas Baprany ITepBast ¥ BTopasi BapyaLy QyHKLFIOHa/Ia. YpaBHeHue Dityiepa—JlarpaHxa.
4 |dyHkuroHana. YpaBHeHue Diinepa- . 2
Yenosue SIko6u 0 BO3MOXKHOCTH TIOCTPOEHHSI TT0JIs IKCTPEMareit
JlarpaHxa.
HpOCTeﬁH.IaH BEKTOpHas 3aZiaua K/jlaCCHUueCKOTro BapyualilMOHHOI0 NCUMCIeHHUA.
o [IpyHLMNI Ha¥MeHbI1ero AEﬁCTBHﬂ. EcrecTBeHHbIe rpaHUUHbIE ycioBus A1
5 |Pasgen 5. IIpUHLMI HAUMEHBILIETO JelCTBUS. . - 4
npocreiiitero ¢pyHKLMOHAMA. YpaBHeHHe Diiepa—Ilyaccona. 3agaua bosbia.
M3onepumerpuyeckas 3azava.
6 Pasgen 6. 3azjaua Jlarpaska ¢ roJIOHOMHBIMH (3afiaua Jlarparka ¢ TOJIOHOMHBIMH CBsA3IMU. 3a/iada Jlarpamka B TOHTPATUHCKON 3
Y HETOJIOHOMHBIMU CBSI3SIMH. cbopme.
Bcero 3a 9 cemecTp 17
7 Pasgen 7. OtyenbHble paszenbl OpToroHasIbHBIE CUCTeMbI GYHKLIWM, PSi/ibl U3 HUX. YpaBHeHue Beccers, ero 1
beHKIJI/IOHaJIbHOFO aHa/m3a. pelieHue. OpTOFOHaJ’IbHOCTb CIJYHKLU/II\/'I Beccens, UHTerpasl CDypbe.
o BrIBOj 1 pellieHre YpaBHEeHHUsS MaJlbIX KosiebaHuit criocobom [lanambepa. Briso,
8 |Pa3sgen 8. YpaBHeHUe MajbIx KojebaHHi. A np yp - A P A 4
U pellieHre ypaBHEeHHs MaJIbIX KosiebaHuii cocobam Dypee.
9  |Pasgen 9. YpaBHeHMe TeIIONPOBOAHOCTH.  (BBIBOZ U pellieHre ypaBHEeHUs! TelyIONpPOBOAHOCTH /il Pa3/IMUHbIX C/Iyyaes. 5
BriBog 1 perienne ypaBHeHus Jlannaca. BeiBog U pellieHye ypaBHeHUs!
10 |Paspen 10. YpaBHenus Jlaruiaca u Ilyaccona. A YD yp AP yp 5
[TyaccoHa.
Pasgen 11. JluneiiHble ypaBHeHus 2 TopsKa o
11 JIuHeliHble ypaBHeHUs 2 TIOPSIiKa B YaCTHBIX NTPOU3BO/HBIX. 2
B UaCTHBIX MPOU3BOAHBIX.
Bcero 3a 10 cemecTp 17
3.3. CamocrosTenbHas pabora crygenra (CPC)
Ne O6neMm,
/n Homep Y HaMMeHOBaHHe pas3jie/ia JAUCHUII/IHHBI Conep)KaHne yqeﬁﬂoro 3a/laHUA Jacos
o HOBTOpeHI/Ie HEOGXO,Z[I/IMI)IX yC]IOBI/Iﬁ JIOKa/IbHOT'0 3KCTpeMyMa
Paspen 1. ITpocreliias 3afiaua K/1acCU4eCKOro o
1 T/1aJKOHU (byHKL[I/II/I HeCKOJIbKUX IlepeMeHHbIX. V3yueHue [10CTaHOBKU 9
BapUalMOHHOI'0 UCUYMC/IeHHUS. o o o
TpOCTeulIer BapUalJUOHHOM 3a[auu.
2 |Pasgen 2. [locraTouHble yc/a0BUs cnaboro MUHMMYMa B (IIOBTOpeHHe JOCTaTOYHbIX YC/IOBH JI0KaIbHOTO SKCTPeMyMa 12

6
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rpocTeiieli 3aaue. r1afKoW QyHKIMY HEeCKOJTBKHX TepeMeHHbIX. V3yueHue
¢opmynupoBok ycnosuii Jlexangpa u SIkobu.
Pazgnen 3. @yHkuus Beliepuirpacca. Heobxoaumoe Usyuenue ycnosuii Jlexxanzapa u Slkobu, gpyHkumm Befiepiurpacca,
3 |ycroBue cUIBHOTO MUHHMMYMa B MPOCTeMHIIIe 3aaue JI0CTaTOYHBIX YC/IOBUM CUJIBHOTO MUHHMYMa HHTErpanbHOTOo 10
KJ/IaCCUUeCKOT0 BapHAIL[IOHHOTO UCUUC/IEHUSI. ¢dyHKIMOHAMA.
[MToBTOpEHUe GHOPMYJIBI UHTETPUPOBAHHS TI0 YaCTSM U
4 Paspen 4. Hepoaﬂ 1 BTOpast BApHaliH (yHKLOHara. nuddepeHLpoBaHys N0/ 3HAKOM MHTerpasa. Vi3yueHre BbIBOza 5
YpaBHeHue Oitnepa-Jlarpanxa. o
ypaBHeHuUs1 Jiinepa.
5 |Pasgen 5. TipurHipn Hanmerbmero feiicTeus. V13yueHne BeKTOPHOM 3a/la4M BapHALMOHHOTO HCUHMCTIeHHS, 15
MPUHLIMIIA HAUMEeHbLIero AedCTBus, ypaBHeHus Jitepa-IlyaccoHa.
Paszien 6. 3ajiaua JTarparoka C roTOHOMHBIMH M [ToBTOpEHHe YCIOBHOTO 3KCTPeMyMa (GYHKIMH HeCKOTBKUX
6 repeMeHHBIX. V3yueHue 3afiaun JlarpaHka ¢ FOIOHOMHBIMU 6
HeroJIOHOMHBIMH CBA35MU.
CBSI3SIMU.
Bcero 3a 9 cemecTp 57
7 Pazgnen 7. OtzenbHble pa3zens! (pyHKLMOHATBHOTO IMToBTOpeHue Tembl «Psiibl Pyphbe, onepaljioHHOe UCUUCTIeHUe» U3 8
aHasm3a. 00111ero Kypca BbICIIeH MaTeMaTHKK
PewteHue npeioxkeHHbIX 3a7a4. IlocTpoeHre MaTeMaTHyeCKMX
8  |Pasgen 8. YpaBHeHue MajibIx KojieOaHuit. MoZiesnelt /i1 ypaBHEHHsT TETJIONPOBOAHOCTU ¥ MX BU3YyaIH3aLys C 12
[IOMOLIBIO CHCTEMbI KOMITBIOTEPHOH anrebpsl.
PellieHue Npe/l/IKeHHBIX 3a/ia4. [TocTpoeHre MaTeMaTHueCcKUxX
9 |Pasgen 9. YpaBHeHue Te10npoBOSHOCTH. MoZierneil sl ypaBHEHHS TeTJIONPOBOAHOCTY M MX BU3ya/In3aLys C 15
TOMOIIIBIO CUCTEMbI KOMITBEOTEPHOM areOphbl.
PerieHue npe/io’keHHBIX 3a7a4. IlocTpoeHre MaTeMaTiyeCcKux
10 |Pasgen 10. YpaBHenus Jlannaca u ITyaccoHa. MoZiesel AJist 337ia4 U MX BU3yaliu3aliysi C IOMOLIBIO CUCTeMbI 15
KOMITbIOTEPHOI#1 anre6psbl.
1 Pasgen 11. JIuHeliHble ypaBHeHUs 2 TIOpsi/iKa B YaCTHBIX |VI3ydyeHMe TeopeTHUUYeCKOro MaTeprasa. PerieHre rpefiioskeHHbIX 7
TTPOU3BO/IHBIX. 3a7au.
Bcero 3a 10 cemecTp 57
4. @OPMBbI KOHTPOJIAA OCBOEHUSA AN CIINITVINHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3/4|5| 6 |7 8 9| 10 | 11 12 13 14 15 | 16 17
9 BII3 ap BII3 ap BII3 BII3 ap 3au.
10 BII3 ap BII3 ap BII3 BII3 ap nud. 3au.
YenoBHbIE 0603HaUEHMS:
e JIP — nuarHoctuueckasi pabora;
o BII3 — Bonpocel/3aanus 1o Temam I13;
® 3au. — 3auer;
o ud. 3au. — U depeHIMPOBaHHbIN 3a4eT.
Tekyuii KOHTPOJIb YCIIeBAEMOCTH CTY/IeHTOB MPOBOJUTCS B AUCKPETHBIE BpeMeHHbIe HHTepPBaJIbl B C/IeAYIOIUX Gopmax:
[IMarHOCTHYeCKast paboTa;
BOMNPOCHI/3aiaHus 1o Temam I13.
ITpoMeKyTouHas aTTecTaus POBOAUTCS B hopMax:
3auer;
v depeHIMPOBaHHbIH 3aueT.
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5. YYEBHO-METOJMYECKOE Y TH®OPMAIIMOHHOE OBECIIEYEHUE
JACITUTUTAHBI

5.1. OcHOBHas MTeparypa 1o JUCLUIIMHE:

1. A. A. KoHoHOBa, A. J1. BenkoBa. . YpaBHeHust MareMatrueckoil ¢pusuxu. 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. 1. Psi6ytuko. MHauBHAyabHBIE 3ajaHKs 110 BbICIIel Matemaruke. Y. 4 OnepauponHoe ucuucienre. BI'TY "BOEHMEX" um. []. @.
Ycrunoa, 2007, 198 k3.

4. A. Tl Psibyuiko. VinauBrayanbHbIe 3a/iaHust TI0 BbIciier mareMarrke. U. 4 OneparponHoe ucuncienue. BITY "BOEHMEX" um. [I. .

YcruHoga, 2007, 351. pec.

5. A. I1. Ps6yuko, B. B. Bapxaros, B. B. [lep>kaBew. VinauBrayansHble 3aaHust 110 Bbiciieit maremarrke. U. 3 Pagel. BI'TY "BOEHMEX"

um. [I. ®. Yerunosa, 2007, s71. pec.

A. TI. Psaby1uko, B. B. Bapxaros, B. B. [lepxxasetl. Paael. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 146 3k3.

. B. I1. PoguH. . BapuatmonHoe ucurcienue. CI16.BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2017, 50 3K3.

B. I1. PopuH. . BapuarmonHoe ncurcienue. CII6.5T'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2017, 311. pec.

2

w N

. Banbko, O. B. EpmoinHa, I'. H. KyBbeIpkuH. . BapraljoHHoe 1curcieHre ¥ onTUMabHOe yripasiaeHye. M.: V3g-so MI'TY um. H.

aymana, 2018, 30 sk3.

. @aiiHmmMuAT. . OpToroHanbHble GyHKIMH U Kpaesble 3agaun. CI16.BTTY "BOEHMEX" um. [I. ®. YcruHoBa, 2021, 146 3Kk3.

. @aiHmMuAT. . OpToroHambHbIe GyHKIMHY 1 KpaeBble 3agaun. CI16.BI'TY "BOEHMEX" um. [1. ®@. YcruHoBa, 2021, 351. pec.

. @aitnimuar, H. B. Tapacosa. . HekoTopsle ypaBHeHust MatemMaruueckoi ¢usuku. CIT6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa,

6, 351. pec.

. @aitnimuar, H. B. Tapacosa. . HekoTopsle ypaBHeHust MaTeMaruueckoid ¢pusuku. CIT6.5I'TY "BOEHMEX" um. [I. ®@. YctuHOBa,
2016, 39 3K3.

14. M. O. JlebezieB. . BBesienne B BapuapionHoe ucurcienve. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022, 571 pec.

15. M. O. JlebezieB. . Besienue B BapuarpionHoe ucuricsienue. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2022, 27 3K3.
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5.2. Jloro/iH|TeNbHAs JIUTepPaTypa M0 AUCLIUIUIHHE:
He TpebyeTcsi.

5.3. [lepyopryeckue U3aHus:
He TpebyroTcs.

5.4. IlepeueHb pecypcoB HH(OPMALMOHHO-Te/IEKOMMYHHUKALMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX [/Is1 OCBOEHUS JUCLIUIUIMHBI, 3/1eKTPOHHBIE
6ub/IMOTEUHbIE CHCTEMBI:

1. https://library.voenmeh.ru/ — ®yngamenranehas 6ubnvoreka BI'TY «BOEHMEX» um. [I.®. YcTUHOB];
2. https://urait.ru/ — I'naBnast — O6pa3oBaresbHast riardopma FOpaiit. [Ist By30B U CCy30B..

CoBpeMeHHblIe NpogeccHoHabHbIe 0a3bl JaHHBIX:
1. https://rusneb.ru — HatjoHanbHas snekrpoHHast 6ubimioreka (HOB);
2. https://cyberleninka.ru/ - HayuHas anekrpoHHast 6ubimioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - IlonHoTekcToBast anekTpoHHast bubnuoreka Poccuiickoro ¢hoHaa GpyH/qaMeHTaTbHBIX HCC/IEI0BAHHM.
VHdopmalioHHble CTIpaBOYHbIe CUCTEMBI:
1. TexakcrnepT — VIHGOPMAI[MOHHBII MOPTa/ TEXHUYeCKOTO peryiupoBanus: HopMmbl, paBuia, cTaHAapTtel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - BJ] TOCToB cobcTBeHHoii reHeparu BI'TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIlmoc- nHGOpMaLMOHHBIN MOPTa MPaBOBOM MH(POPMALH.
5.5. [IporpammHoe obecrieueHue:
He TpebyeTcs.

5.6. IHpopMaIioHHbIe TeXHOJIOTHH:

B3anMozelcTBue ¢ obyuatoimucs nocpegcrsom OVIOC Moodle BT TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPAJ/IBHO-TEXHNYECKOE OBECITEYEHUWE AV CIIAIT/IMHBI

6.1. JIeKIiMOHHbIE 3aHATHS:

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

6.2. [IpakTHYeCcKue 3aHATHA:
1. AyauTopusi C YMC/IOM MOCAZIOUHBIX MECT He MEeHbIIIe KOJIMUecTBa 00yyarommuxcs.

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

Mucuummaa BBICIIIASI MATEMATUKA B HAYUYHBIX MCC/IEJOBAHUSAX sBsieTcst OUCLMIUIAHON 00f3aTeIbHON YacTH
0s10Ka 1 mporpamMMbI MOZTOTOBKY 110 HarpasiieHHto 24.04.01 PakemHble KOMNIeKCbl U KOCMOHA8MUKA. JTUCLII/INHA peanu3yeTcs Ha (aKy/bTeTe
O EcrectBerHoHayyHbii BI'TY "BOEHMEX" um. [].®. YctuHoBa Kadezapoit O6 BBICIIIA MATEMATUKA.

[JucuunivHa HatesleHa Ha GOpMHpOBaHUe KoMnemeHyuii:
OIIK-1 croco6HOCTb CaMOCTOSITEJILHO TpHoOpeTaTs, pa3BUBaTh M TIPUMEHSTb MaTeMaTHuyeckde, eCTeCTBeHHOHAyuHble, COLMa/lIbHO-
SKOHOMHUECKHe U TNpo(decCHOHa/bHble 3HAHWs /Isl pellleHUs HeCTaHZAApTHBIX 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/IOBHUH, MCIO/b3Ysl METOZbl M MOJE/H BbICIIeH MaTeMaTHKH{; a TakXKe IpeJCTaB/leHHUs pe3y/ibTaToB CBOMX MCC/Ie[0BaHUN B BHUJE
TOJTHOH MaTeMaTH4eCKOW MOJIe/H.

TIporpamMMoii AUCLUIUIHBI MIPe/lyCMOTPeHBI C/leflytolijie BUAbI KOHTPOJIA:

TeKyLuii KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB IIPOBOJUTCS B IUCKPETHBIE BpeMeHHbIe MHTePBa/Ibl B CIe/YIOLUX (opMax:
e [MarHoCTHuecKas paboTa;
® BONpOCHI/3afiaHus 1o Temam I13.

ITpomerxyTouHasi aTTecTalUs [IPOBOJUTCS B (hopMax:
* 3aueT;

e muddepeHLPOBaHHBIH 3aueT.

OO61ast TPYA0EMKOCTb OCBOEHHS JUCLIUIUIMHBI COCTABIsieT 6 3.e., 216 u. [porpamMmoit JUCLMIUIMHBL [TPeSYCMOTPEHbI JIEKLMOHHbIe 3aHsATHs (68
4.), mpakTh4eckue 3aHATys (34 4.), camocTosiTeNnbHast paboTa cryaenTa (114 u).

10 26490



TIpunoxenue 2

K paboyeii mporpaMme JUCIMIITHHBE
BBICHIASI MATEMATHUKA B HAYUHBIX UCC/IEJOBAHUAX

TEXHOJIOI'X 1 ®OPMbI OBYUYEHUSA

PexoMeHjaliii 10 0CBOGHHIO JUCLUILUIMHBI /1A CTyAeHTa

Tpy/0eMKOCTb OCBOEHMS! JUCLUIIMHBI cocTapiasgeT 216 u., u3 Hux 102 u. ayfUTOpHBIX 3aHATHH, W 114 4., OTBefleHHBIX Ha

CaMOCTOSITE/IbHYIO paboTy CTy/eHTa.

Tabme.

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

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

MPOME)KYTOUYHOM aTTeCTaliiy 00yYaroIuxCsl.

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

HaumeHoBaHHe paGoThl Pexkomenpiyemas iuTeparypa TPYR(::EKOCTB»
Pazpen 1. ITIpocreiimasi 3afiaya KJ1acCHYeCKOro BapHAI[IOHHOI'0 MCUYHCIeHHA.
B. I1. PopuH. . BapuaryonHoe ucurcienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (1)
B. 1. Baubko, O. B. Epmoniuna, I'. H. KyBbIpkuH. .
TToBTOpeHHe HeOOXOAUMBIX YC/IOBUH JIOKA/ILHOTO SKCTPeMyMa BapualoHHOe UCUMC/IeHre U ONTUMalIbHOe yIpaB/leHue:
ragKor QyHKIMY HeCKOJTbKHX MepeMeHHbIX. V3yueHue M.: U3g-Bo MI'TY um. H. 3. Baymana, 2018 (1) 9
[10CTAaHOBKH TIpoCTelillieli BApUaIMOHHOM 3a/iau. M. O. JlebezieB. . BBesieHHe B BapralMOHHOE UCUHC/IEHHE:
CII6.BI'TY "BOEHMEX" nm. [I. ®. YcruHoBa, 2022 (1)
B. I1. PopuH. . BapuanyonHoe ucurcienve: CI16.5I'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (1)
Wroro no pasgeny 1 9
Pa3pen 2. locrarouHble yCI0BHs ¢1a00ro MHHHMYMa B IPOCTeHIeii 3aaye.
b. I1. PoguH. . Bapuarpionsoe ucuucienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (2)
M. O. Jlebezier. . BeesieHue B BapUaLMOHHOE UCUKC/IEHHE:
TloBTOpEHNE JOCTaTOYHBIX yCIOBUIA JIOKA/TBHOTO SKCTpeMyMa CI16.bI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2022 (2)
rafKor QyHKIMY HeCKOJTBKHX TepeMeHHBIX. V3yueHue B. I1. PoguH. . Bapuarmontoe ucuncienve: CI16.BI'TY 12
(opmynupoBok ycnosuii Jlexxanapa u SIkobu. "BOEHMEX" um. [I. ®. Yctunosa, 2017 (2)
B. U. Baneko, O. B. EpmonHa, I. H. KyBbIpKUH. .
BapualuoHHOe ucurciieHye U ONITUMalbHOe yIpaB/ieHue:
M.: U3g-Bo MI'TY um. H. D. Baymana, 2018 (3)
Woro o pasgeny 2 12

Pazpen 3. ®ynknus Beiiepmrpacca. Heo6xoaumoe ycioBHe CHILHOI0 MMHHMYMa B IPOCTeiileii 3ajaue K/1acCHYeCKOro
BapHALIHOHHOr0 HCYHC/IEHHUSI.

Usyuenue ycnosuii Jlexanzapa u Skobu, GpyHKLIun
BeliepiuTpacca, J0CTaTOUHBIX YC/IOBUH CHILHOTO MUHUMYyMa
WHTerpajbHOro (yHKILIMOHAIA.

B. I1. PopuH. . BapuaryonHoe ucurcienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (3)

B. I1. PopuH. . BapuarnyonHoe ucurcienve: CI16.5I'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017 (3)

B. 1. Baubko, O. B. Epmoniuna, I'. H. KyBbIpkuH. .
BapualroHHOe McYKC/IeHre U ONTUMalTbHOe yTipaB/eHue:
M.: U3g-Bo MI'TY um. H. 3. Baymana, 2018 (3)

M. O. JlebezieB. . BBefieHne B BapralMOHHOE HCUKC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2022 (2)

10

Wroro no pasgeny 3

10

Paspen 4. IlepBas u BTopas Bapuanuu GyHKIuoHama. YpaBHeHue Jitiepa-JIarpamxa.

I[ToBTOpeHue (hopMy/Ibl THTErPUPOBAHMS 10 YaCTsM U
[ depeHLpoBaHys N0/, 3HAKOM MHTerpasa. VisyueHre BbIBOzja
ypaBHeHUs1 Diiepa.

B. I1. PopuH. . BapuanyonHoe ucurcienve: CI16.5I'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017 (4)
M. O. JlebezieB. . BBesjeHue B BApHUALIMOHHOE HCUUC/IEHHE:
CII6.BI'TY "BOEHMEX" um. []. @. Yctunosa, 2022 (3, 4, 5,
6, 13)
B. I1. PopuH. . BapuaronHoe ucurcienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (4)
B. 1. Baubko, O. B. Epmoniuna, I'. H. KyBbIpkuH. .
BapuanyoHHOe uCcUMC/ieHre U ONTUMallbHOe yIpaB/leHue:
M.: U3g-Bo MI'TY um. H. D. BaymaHna, 2018 (2, 4)

Wroro no pasgeny 4

Pa3zpen 5. IIpuHMI HAaUMeHbIIEro /eHCTBHUS.

V3yueHre BeKTOPHOM 3a/jauil BAPUAL{IOHHOTO NCUYHCTIEHNS,
MpUHLIMIA HaUMeHbIIIero JeficTBYsl, ypaBHeHUs Jilsiepa-
[Tyaccona.

B. I1. PozuH. . BapuarmonHoe ncurcienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (5)

M. O. JlebezieB. . BBefieHne B BapralMOHHOE HCUKC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2022 (9, 10,
12)

B. I1. PoguH. . BapuarmonHoe ucurcienve: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (5)

B. 1. Baneko, O. B. Epmoniuna, I'. H. KyBeIpkuH. .
BapuanyoHHOe HcUKC/IeHre U ONTUMaIbHOE yTIpaB/ieHue:
M.: U3g-Bo MI'TY um. H. D. Baymana, 2018 (4)

15

Wroro no pasgeny 5

15

PEB}Z[CJ'[ 6. 33[13‘{3 J'Iarpal-m(a C Ir'OJIOHOMHBIMH U HEr0J/IOHOMHBIMH CBA3SAMH.

IToBTOpEHHe yCIIOBHOTO SKCTpeMyMa (DYHKLM HeCKOTBKHX

B. I1. PoguH. . Bapuarmontoe ucuncienve: CI16.BI'TY

TepeMeHHbIX. I/Iayqem/le 3ajauun ﬂanaH)Ka C I'OJIOHOMHBIMH

11

"BOEHMEX" um. [I. ®. Yctunosa, 2017 (4)
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CBA3SAMMU.

M. O. Jlebezies. . BeesieHue B BapUal[dOHHOE UCUKC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoga, 2022 (7)
B. U. Banbko, O. B. EpmonHa, I. H. KyBbIpKUH. .
BapualiioHHOe ucurc/ieHre U ONTUMalbHOe yIpaB/ieHue:
M.: U3g-Bo MI'TY um. H. D. Baymana, 2018 (4)

B. I1. PoguH. . Bapuaumonnoe ucurcienue: CI16. 5T TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (4)

Wroro o pasgeny 6

Pa3paen 7. OTaensHbIe pasjesibl PyHKIMOHATLHOIO aHA/IH3A.

[ToBTOpenue TeMel «Psapl ypee, onepalioHHOe UCUMC/IEHHe»
13 061Ilero Kypca BhICIIel MaTeMaTHKU

B. JI. ®aiiHmmugT. . OpToroHasbHbie GYHKIMU U KpaeBble
3agaun: CI16.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2021
1,2
A. A. KoHOHOBa, A. JI. benkosa. . YpaBHeHUsI
maremaruueckor gusuku: CI16.BI'TY "BOEHMEX" um. [].
®. YctuHoBa, 2019 (1)

A. 1. Psibyuiko. HAMBHAYyanbHBIE 3a/JaHUs TI0 BBICIIEH
maremaruke. Y. 4 OnepaioHHoe ucurcienue: bI'TY
"BOEHMEX" um. []. ®. Ycrunosa, 2007 (16)

A. 1. Psibymiko. HAMBHyaibHbIE 3a/JaHUSI TI0 BBICIIIEH
Maremartuke. U. 4 OneparjponHoe ucuucienue: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (16)

B. JI. ®aiiHimmugT. . OpToroHabHbie GYHKIMU U KpaeBble
3agaun: CI16.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2021
(1,2
A. TI. Psbyuiko, B. B. Bapxatos, B. B. [lepxageL.
VHuBrAyanbHBIe 3alaHus 110 BEICIIEH MaTeMarrke. Y. 3
Pagei: BI'TY "BOEHMEX" uwm. . ®. Ycrunosa, 2007 (12)
A.TI. Psbyuiko, B. B. Bapxartos, B. B. lep>xagel. Psiapr:
BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2007 (12)

A. A. KoHoHOBa, A. JI. benkosa. . YpaBHeHUs:
maremaruueckor pusuku: CI16.BI'TY "BOEHMEX" um. [].
®. YcruHoBa, 2019 (1)

Wroro no pasgeny 7

Paspen 8. YpaBHeHHe MaJIbIX KO/Ie0aHUH.

Pe1enue npe/i0keHHBIX 3a/iau. ITocTpoeHre MaTeMaTHueCKUX
Moyziesieli [T ypaBHEeHHs TETIJIONPOBOAHOCTH M MX BU3ya/In3aLiys
C MOMOIIIBI0 CHCTeMBbI KOMITBIOTEPHO# areOpsbl.

A. A. KoHOHOBa, A. JI. BenkoBa. . YpaBHeHUs.
Maremaruueckoi pusuku: CI16.6I'TY "BOEHMEX" uwm. /1.
®. YeruHoBa, 2019 (2)

B. JI. ®aitammvuat, H. B. TapacoBa. . HekoTopble ypaBHeHusT
Mmaremaruueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" nm. [1.
®. YeruHoBa, 2016 (1)

A. A. KoHoHosa, A. JI. Besnkoga. . YpaBHeHUsI
maremaruueckor pusuku: CI16.BI'TY "BOEHMEX" um. /1.
®. YctrHoBa, 2019 (2)

A.TI. Psbyuiko, B. B. Bapxartos, B. B. lepxxaBel. Psiapr:
BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2007 (12)

B. JI. ®aitnimuar, H. B. Tapacosa. . Hekotopsle ypaBHeHus
maremaruueckort pusuku: CI16.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2016 (1)

A. TI. Psbymiko, B. B. Bapxaros, B. B. [lepxasel.
VHauBHAyabHBIE 3alaHVs TI0 BBICIIEH MaTeMarrke. Y. 3
Pagpi: BITY "BOEHMEX" nm. []. ®. YctuHoBa, 2007 (12)

12

Uroro no pa3geny 8

12

Paspen 9. YpaBHeHHe TellJI0NIPOBOJHOCTH.

Pemenue npe/yiokeHHbIX 3a7a4. IlocTpoeHne MaTeMaTHyeCKUX
Moyziesiell iis ypaBHeHusl TeIIONPOBOSHOCTH U UX BU3ya/lIu3aLyist
C TIOMOLIBIO CUCTEMBI KOMITBIOTEPHOH anreGpsl.

A. A. KoHoHOBa, A. JI. benkoBa. . YpaBHeHUs.
MmareMaruueckoit ¢pusuku: CII6.5I'TY "BOEHMEX" nm. [1.
®. YeruHoBa, 2019 (3)

B. JI. ®aitnmmupt, H. B. TapacoBa. . HekoTopble ypaBHeHust
MmaremMatnueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" um. [1.
®. YcrrHOBa, 2016 (2)

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

B. JI. ®aiiammvugt, H. B. TapacoBa. . HekoTopsle ypaBHeHust
Marematuueckor gusuku: CI16.BT'TY "BOEHMEX" um. 1.
®. YeruHoBa, 2016 (2)

A. TI. Psibymiko. HaMBHyaibHbIE 3a/IaHUSI TIO BBICIIIEH
Maremartuke. U. 4 OnepaiuonHoe ucunciaenye: bI'TY
"BOEHMEX" um. [I. ®@. Ycrunosa, 2007 (16)

A. TI. Psbyuiko. UHAMBHAYyaIbHBIE 3a/laHUs 110 BBICIIEH
Maremaruke. Y. 4 OnepaijoHHoe ncurcienue: bI'TY
"BOEHMEX" um. []. ®. Yctunosa, 2007 (16)

15

Wroro no pasgeny 9

15

Paspen 10. YpaBHenus Jlannaca u IlyaccoHa.

PerieHue rpeyioxkeHHbIX 3a7a4. IlocTpoeHre MaTeMaTH4yeCKUX
Moziesiedt [41st 3a/a4 M X BU3ya/IH3aLiisi C TIOMOLLBIO CHCTEMBI
KOMIIbIOTePHOH anreOpsl.

12

B. JI. ®aitnmmuar, H. B. Tapacosa. . Hekotopble ypaBHeHus
maremaruueckor pusuku: CI16.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2016 (3)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUs.
Maremaruueckoi pusmku: CI16.BI'TY "BOEHMEX" um. [].
®. YeruHoBa, 2019 (4)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUs.
MaremMatuueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2019 (4)

15
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B. JI. ®aitammvuat, H. B. TapacoBa. . HekoTopble ypaBHeHUst
MmareMatuueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" um. [1.
®. YerrHoBa, 2016 (3)

Wroro no pasgeny 10

Pa3zpgen 11. JInHeliHbIe ypaBHeHUs 2 MOPSIAKA B YaCTHBIX IPOH3BOJHBIX.

15

EEVECH

Maremaruueckor ¢usuku: CI16.BT'TY "BOEHMEX" um. 1.
VI3yueHue TeOpeTHUeCKOro MaTepHarna. PellieHue rpe/yioyKeHHbIX

B. JI. ®aitnmmuar, H. B. Tapacosa. . Hekotopsle ypaBHeHus
maremaruueckort pusuku: CI16.BI'TY "BOEHMEX" um. [].

®. YcruHoBa, 2016 (4)
B. JI. ®aiinmmvugt, H. B. TapacoBa. . HekoTopble ypaBHeHust

®. YcruHoBa, 2016 (4)

A. A. KoHOHOBa, A. JI. benkoBa. . YpaBHeHUs.
Mmaremaruueckoi pusmku: CI16.BI'TY "BOEHMEX" um. [].
®. YeruHoBa, 2019 (5)

A. A. KoHoHOBa, A. JI. BenikoBa. . YpaBHeHUs!
marematnueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" nm. [1.
®. YcruHoBa, 2019 (5)

Wroro o pasgeny 11

13
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TIpunoxenue 3
K paboyeii mporpaMme JUCIHIITHHBL
BBICHIASI MATEMATHUKA B HAYUHBIX UCC/IEJOBAHUAX

®OH/J] OHEHOYHEBIX CPEACTB

CI)OH,E[ OL€HOYHBIX CPe/ICTB, MO3BOJIAIOL[HE OL[EHUTL pe3y/ibTaTbl O6y‘leHI/I${ 8 (0] ,E[aHHOﬁ AUCLUILIMHE, BKJIFOYAKOT B cebs:

e [MarHocTuueckas pabora

® BONpOCHI/3afiaHus 1o Temam I13;
e 3aueT;

¢ ubdepeHMPOBAHHBIN 3aUeT.

KpuTepnu oneHUBaHHUSA

Junarnocrudeckasi paGora
JnarHocruyeckast pabora npoBozutcst B popme Tecta B 3M1IOC Moodle:

* IIpY NIPaBUILHOM OTBeTe MeHee 4eM Ha 60% BOIIPOCOB - He aTTeCTallus;
* IIpU NpaBWILHOM OTBeTe Ha 60% BONpPOCOB U Ooslee - arTecTalys.

Bonpocsi/3ajanus no tremam I13

BrInosiHeHHe KOHTPOJIbHBIX MEPOIPUSITHI 110 TeMaM MPaKTUUeCKUX 3aHATHI U CaMOCTOSITe/TbHOM paboThl, KOTOpbIe OOBSB/ISIOTCS B
Hauajie ceMecTpa C yKa3aHueM 06ajioB 3a UX BHITOJIHEHHE B COOTBETCTBUM C TEXHOIOTMUeCKOH KapToi Kypca.
OO6pa3sLibl BOIIPOCOB U TEXHOJIOTMUeCKUe KapThl MOXKHO Haiit B YMK guctunmast 1 S1OC Moodle.

3auer
OtieHKa "3auTeH0" BBICTAB/ISETCS, €C/IM HabpaHo oT 60 6aiIoB B COOTBETCTBUYU C TEXHOJIOTMYECKON KapToi Kypca.

JunddepennypoBanHbIii 3aueT
OvjeHKa "3a4TeHO-Y/I0B/IeTBOPUTE/ILHO" BBICTAB/ISETCS, e/l HabpaHo oT 51 710 74 6a/ioB B COOTBETCTBUM C TEXHOIOTHUYECKOM KapToi

Kypca.
OrjeHKa "3auTeHO-X0POIIO" BBICTAB/ISIETCS, /i HabpaHo oT 75 10 84 6a/yioB B COOTBETCTBHMH C TEXHOIOTMUECKOM KapToi Kypca.

OrjeHKa "3a4TeHO-0T/IMYHO" BBICTAB/ISIETCs], €C/IM HabpaHo oT 85 6a/IoB B COOTBETCTBUMY C TEXHOJIOTMUECKOM KapToi Kypca.

14 26490



IMacriopt ¢oH/jA OLIEHOUHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue Ppa3fiesioB U JUAAKTHYECKHX e JHHUL]

BCEI'O

AynuTopHbIe 3aHATHS
B KOHTaKTHO# ¢opme

BCET'O
Jlekmu
IIpakTHueckue
3aHATHA

CamocrosaTenbHasi
pabora cryaeHTOB

dopmupyemas
KoMmeTeHIus1, %

OIIK-1

OIIK-6

HANMEHOBAHUE
OLEHOYHOI'O CPE/ICTBA

Pazpen 1. ITpocreiimas 3ajaua KJ1acCHYECKOr0
BapHaLlMOHHOT0 MCUUC/ICHHUS.

15

=
(=]

Bonpocsy/
3a7laHust
110 TeMaM
113

Paspien 2. [locTarouHble YCI0BUsA €1a60ro MHHUMyMa B
npocTeiinei 3ajayge.

20

12

10

10

Bonpocsy/
3a7laHust
110 TeMaM
113

Paspen 3. ®ynkuus Beiiepmrpacca. Heo6xopumoe
yC/I0BHe CHIbHOT0 MUHMMYMa B MpocCTeliei 3ajaye
KJ/IaCCHYeCKOTr0 BaPHAIIHOHHOTO0 HCYHC/ICHHU .

20

10 6 4

10

10

10

Bomnpocsy/
3a7laHust
T0 TeMaM
113

Paspen 4. Ilepas u BTopas Bapuanuu GpyHKIMOHAIA.
YpaBHeHue Jisrepa-J/Iarpamka.

11

10

10

Bonpocsy/
3a/laHust
TI0 TeMaM
113

Pazpges 5. [IpuHIMN HaMMeHbIIIero AefCTBUA.

29

14 10 4

15

10

10

Bonpocsy/
3aflaHust
TI0 TeMaM
113

Paspen 6. 3ajaua JIarpanxa ¢ roJIOHOMHBIMH M
Hero/JIOHOMHBIMM CBA3SIMH.

13

10

10

Bonpocsy/
3a/]aHus
TI0 TeMaM
113

Bcero 3a 9 cemecTp

108

51 34 17

57

60

60

10

Pa3pen 7. OTaenbHbIe pasjeibl pyHKIHOHATBLHOTO
aHa/M3a.

11

Bonpocsy/
3aflaHust
TI0 TeMaM
113

10

Pa3pen 8. YpaBHeHHe MaJIbIX KoyIeOaHUH.

24

12 8 4

12

10

10

Bonpocsy/
3a/]aHus
TI0 TeMaM
113

10

Pa3pen 9. YpaBHeHue Ten10npoBoJHOCTH.

30

15 10 5

15

10

10

Bonpocsy/
3a7laHust
TI0 TeMaM
113

10

Pa3pen 10. YpaBHenus JIaniaca u Ilyaccona.

30

15 10 5

15

10

10

Bonpocsy/
3a7laHust
TI0 TeMaM
113

10

Pa3zpen 11. JInHeliHbIe ypaBHeHNA 2 IOPsAKA B
YaCTHBIX MPOU3BOJAHBIX.

13

Bormpocsl/
3aJ,aHus
10 TeMaM
113

Bcero 3a 10 cemecTp

108

51 34 17

57

40

40

Bcero no AuMCHMIIHHE

216

102 68 34

114

100

100

15
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Kpurtepun oneHMBaHusA

OIIK-1
Bonpocbl omkpbimozo muna:
Nel
Hazoeem paccToAHEEM M -TO MOPAAKA Ha oTpezke [a; &) Mexay dyvEkumavHa 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]
HaiiTi paccToasme 1-To TopAIKa MeXIy GYHKIHAME Y = X BV = Xx° Ha otpezke [-1; 1]
Ne 2
Hazosem paccTosHHEM # -To NOpAAKa Ha oTpeske [a; &] mexay dyaxumava fx) u g(x)
CYMAY
max |f(x) — g(x)| + max |f'(x) — g'(x)| + -+ max |f™(x) - g™ ()]
xe[a.b] xe[a.b] xe[a.b]
Haifita paccToamme 0-ro nopanka Mexay dyeEmmavs g(x) = 11 f(x) = 2x Ha oTpezke
[0:1]
Ne 3
CocrtaeuTs ypaEHeHH: Diinepa n1a dbyekmonana J(y) = fu_l (v? — y"*)dx, sagausoro
Ha MHEO®ecTBe X = y(x)|v(x)eCy[0; 1], v(0) = 0,v(1) =1
Ne 4
Jl1a 3amaTr momcKa sECTpeMyMa DYHRIHOHATA
b
I = f F(x,y,y")dx
a
npH rpaEHHHEX yeroerax y(0) = 2; y(2) = 1 HalineHo pelleHHE YpaBHeHHA JiHnepa
y=2x24+Cx+C;
Ne 5
Vkasath aprymeHT p dvHKimE Befiepmtpacca E(x, v, p,v') = F(x, v, v") — F(x,v,p) —
(' = p)F, (x,,p) A mETerpaTsHOro dyuxmonata J(v) = [ F(x,y,y")dx
o
Ne 6 i .
TIpHEegeHHOE HA PHCYHEE MONE I KPyTa X~ + ¥~ < 1 Senderca
|
Ne 7
Ne 8
CoCTaBHTh eCTECTEEHHOE MPAHHTHOE VCIOBHE [IPH X = 1 7714 33749 HOHCKA
3EmﬂﬁM@WﬂMWMM@]=HF@JJMWMXJGJ=&ﬁ@]=ﬁfﬂ]=
H
Ne 9 )
CocTapHTh ecTecTEEHHOE TPAHATHOE VCIOBHE IIPH X = 1 7714 337496 HoHCKa
skcTpemyMa dyExmHonaTa J(¥) = j:' F(x,y,y",y")dx,y(0) =4,y'(0)=B,y(1)=H
Ne 10
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Ne 11

Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

Ne 18

Ne 19

Ne 20

Ne 1l

OnHHM H2 YCIOBHA. EXOJAIIHX E KOMILIEKC YCIOEHH, JOCTATOYHEN 1A TOTO. 9TO0EL
b
sxcTpemans dyeruHOHATA [(V) = fa F(x,y,y¥")dx, y(a) = A; y(b) = B gocraepmana
€MV CHIBHEI MHHHMYM, ABIFeTCH EEINOIHEHHE A4 Hee (IIPH BCex
xela; b)) vemnennoro venoens Jlexanapa:

IIpuBeeHHOe ypaBHEHIe HMeeT IOPAIOK
Uy - u2, +ul, — 2Uyy +uy —2zy =0

zy

IIpuBencHHOE ypaBHEHHE HMEET MOPAIOK
84z 5

FaToy? = 7

i)z iz
r==+4+yYs==2z
YKa3zaTh XapakTEePHCTHUECKYIO CHCTEMY I YPaBHEHIA dz Y dy

VKazare THI IIPHBEACHHOI0 YPABHEHHA

Uz * ui.'i +2r-u-uyy —3ry-uy—u=>_0

HpIIBe,‘IEHHOE YpaBHEHHE ABJIACTCA YPaBHCHHEM KaKOI'0 THIIA
Ugg + Ougy, + 13wy, +2u, =3 =10

[TprBecTH K KAHOHNUECKOMY BHY U HaiiTH o0Ilee pemeHne u = u(x; y) ypaBHEHHA

Upy + 2y — uy, = 0.

B oTBeTax f, g — NIpOH3BOIbHEIE (YHKIIH OJHOI IepeMeHHOI

IIpu pemieHnH BOTHOBOTO YpaBHeHHs HeTpHBHAIBHOE pemenne 3agaull X' (x) + AX (x) =

0, X(x) # 0 mveet Bug X (x) = D, cos VAx D, sin VAx +. IIpi 3a]aHHBIX TPaHIIHBIX
yecnoBuAX u(0; t) = u(l; t) = 0 codbcTBeHHasA QYHKIHA IMeeT BUJ

IIpu perreHnH BOTHOBOTO YPaBHEHNS HeTpHBHAIBHOe pemenne 3agaun X' (x) + AX (x) =

0, X(x) # 0 mveet Bug X(x) = D, cos VAx D, sin VAx +. TIpi 3a]aHHBIX TPAaHIIHEIX
yenoBuAX u(0; t) = u,(I; t) = 0 cobcTBeHHAs QYHKIUIA HMeeT BIJ

Kpaepad 3a1aua I OJHOPOAHOTO ypapHenns JIamnaca B 0MHOCBA3HOI o0macTh ) € R,, e T

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

ulg}g; = g(z,y)

Hp[[Be,‘IeHH]’:Iﬁ OIIEPATOP ABIACTCH KaKOI'0O THIIA

Y R 9?2 8
L= dx +~1€J¥2 -+-Q:_; + dz

Bonpocu 30dKpblmoeo muna:

17
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

[IycTE gaH HETeTpanbHEI PyHEIHOHAT A TPAHHYHEIE VCIIOBHE B
JaHa HenpepslEHAA HYHKIHA ¥V = @ (X) H CYIIECTBYET NOI0KHTISIBHOE IHCIO £ = ()
Takoe 9TO AIH M000H HenpepsEHOH GyHEIHE ¥ = 1f(x), TaKod g0 P(x;) =
v1,10(x2) = V5. 217 KoTopol BEIIOTHEHO HEPAEEHCTEO B BEINONHAETCA H
HepapeHcTEO I
Torna roeopar, 9ro ¢gyHEKUHE v = @ (x) gocTaemaeT QyHKUHOHATY J(1') CHIBHBIHR
TOKATEHEIH MHHHMYM.
Y cTaHOBHTE COOTEETCTEHE HesanoaHeHHEX aieek A BB v
omoxor 1,234

£

L Jw) = [ Flay,y) de,

E

y(zy) =y, y(x2) = ¥s,

3 El[rlmi ]|¢{J-) —(z)] <=,
4 J(p(x)) < J(w(x))

VEKazaTs NOCIeI0BaTEIBHOCTE AcHCTEHE NPH PEIIeHHH NpocTeHme sanads
EapHAIHOHHOTO HCUHCIEHHA:

A CocTaguTs vpaeHeHHE Jiepa
B Hcnons2ya rpaHUMHEle VCIORHA, HANTH HEHIBECTHEE IOCTOAHHEIE
B Hailita sKcTpeMaIs
T VeTaHOBHTE HATHIHE H THIT 3KCTPeMyMa
Briopare IpaEHIEHOE YIECPKICHHS H CICAYHOIIHX:
1 ecad HYHENHT JOCTABIAET CIa0EIH SKCTPEMYM, TO OHA JOCTABIAET H
CHIBHEIR
2 ecad HYHKEIHA JOCTABIACT CHIBHELN 3KCTPEMYDM, TO OHA JOCTABIAET H
crabeIi
3 ecHHd (HYHEIHT HE JOCTABIAET CHIBHEIR 3KCTPEMYM, TO OHA
JOCTARTAST CTAOEIR
4 ecnd HYHENHT HE JOCTABIAET CHIBHEIR 3KCTPEMYM, TO OHA
He TOCTABTIAST M CIa0ORIH

‘Vpaerenue Dinepa nua dyuxmsonana J(y) = _f: x2y"% (x)dx

HMEET HHTETPAT 3SHEPIHH

HMEET HHTETPAT HMITYVIBCA

He HMEET HHTETPaTa HMITYIBCA

HMEET H HHTETPAT SHEPIHH H HHTETPAaT HMITYIECA

o |l | b (=

Y cTaHOBHTB COOTBETCTEHE MERIY IMIOIBIHTETPATBHEIM ERIDAFCHHEM lt:ymcmmuana

JO) = f F(x,y,y)dx

[

u ypaEHeHHeM JHnepa-Jlarpamxa

1 Fly.y'.r) =22 4+ ¢? A y' = const

2 Fly.y' =)=z +4° B y= 0

3 Fly.y.2) = 42 + V2 B Y —y=10

4 Fly,y', x)=z(y? + 1) r o'ty —ay=0

[pu karxex F(x,v,y') ypasHenna Jiiaepa-Jlarparmka dyarmmonata J(y) =

f):: F(x,y,¥")dx 0yayt snddepeHInaTEHEIME ypaEHEHHAME aTTe0panIeckiMe

vy x) =2’ +y?

y.y' x) = + 4

1, y!. )= J'?_J,rj + L’Q
y.y' 1) = x(y? + )

B
7
-
F

1 (
2 (
3 (
4 (

TIpn xaxux F(x, v, v') papuannonsas 3agaga gma dyurmmonana J(y) = fx‘ F(x,y,y")dx
*g

HMe€eT NePELIH HHTETpan

1 Fly,y' x) =2 +y7

2 Fly.y",x) = 2xy” + 2yz’y
3 Fly.y'.x) = 3a2y? + 2yady’
4 Fly.y'.z) =z(y* + 1)

18



VkazaTh, KakHe QYHKIHOHATE! ONpedeIaloT ypasHeHHe Diitepa-Jlarpamsa exaa y'' —
y =0
1 J(2® + 32 +y?) de
2 Sz +y+ 9 +¢%) dx
3 [ (= +y+y* —y?) da
4 [y =y +y* +y?) da
Ne 9
‘VEkazare, KakHe GVHKIHOHANE ONPEJeIAI0T YpaEHeHHe Jinepa-Jlarpamsa EHIa
2yy" +y? =
1 [(z+y +yy/?)dx
2 [ (yy" + yy”) dx
3 &y +yy”) dz
4 [ (v’ + xyy™) dx
Ne 10
Brimonsersne yeroeas Sxobu 1A 7oy CTHMOH 3KCTPEMATH, TO €CTh J1A PENICHHA
ypaeHeHH: DiiTepa, VIOBTETEOPAIOMETO TPAHHTHEIM VCIOBHAM, TOROPHT O TOM, TTO:
1 3Ta IKCTPEMATE JOCTABTAST ¢V1{K_U;HOHm' C:IESEII:I MAKCHMYM
2 3TA IKCTPEMATE JOCTABRTAET (hVHKIHOHATY CTa0IH MEHHMYM
3 3Ta IKCTPEMATE JOCTaBIAeT QVHKIHOHATY CHIEHELR MAKCHMYM
4 BOIMOMKHO BKTFOUHTE JOITVCTHMYIO IKCTPEMATE B TIOIE 3KCTpeMaei
Ne 11
TOBODAT, ITO PENIEHHE 3aJd9H MATEMATHIECKOH QHIHKH HENPEPEIEHO 3ABHCHT OT HATATEHEIX
JAHHEDL, ECTH NPEISIEHO MATEM H3MEHEHHAM HATATBHEIX JAHHBIX 34J49H COOTBETCTEYIOT
OpeaeIbHO MATRIE H3IMCHEHHA PEINESHHA. B EaKOM HI IePEHIHCIEHHBIX CIVIACE HMEEM OEI0 C
KOPPEKTHO [IOCTABIEHHOH 3aJaqel MaTeMaTHIeCKOH GQHIHKH
1 Pa3HOCTE JBVX pPeNIeHHI 3aJaTH He ABIASTCH IPEIeIEHO
MaTofl BEIHTHHOM , 4 PAHOCTE HATATLHELX JAHHELX COOTECTCTEVIOIHK
3THM pPEITEHHAM CTPEMHTCH K HYTIO
2 He cymecteyer pemeHns 3a04a5y yI0EICTEOPAIOMETD ECEM
VDABHEHHIM H YCIOBHAM 3a1aTH
3 TIpH OJHIX H TEX e HaTATbHEIX JAHHEIX CYIIECTEYET JBa
pENTeHHA VIORTETROPAIONTHE ECEM YPARHEHHAM H VCIOEHAM 3aJa9H
4 Pemenne cYIMECTBYET, EAMHCTEEHHO H HENPEPHIBHO 3ABHCHT
OT HAMATEHEIX JAHHETX
No 12
BEIACHHTE Kakue H3 MPHESIEHHEIX PABSHCTE ABTAIOTCA VPAEHEHHIMHE B JACTHEIX MPOMIBOTHEIX
1 “31— + “fr.r.r = (g = 1y,)" =10
9z . 9z _
2 oz + 55 =0
3 P2yt =1
4 Inz +y" = 2%y
Ne 13
y 5 %z + 2y%: = 4z,
HaiiTi ypaBHEHIIE IOBEPXHOCTIL, VIOBIESTBOPAIOIIEN YpAaBHEHHIO — 9% dy
]
1 — 202
z=zx v(y)
2 —_ a2, 2
2 z=y"p(%)
>
3 =Zp(Z
z yw(;ﬂ
2
— eyl T
4 Z=I .r)"?’( 7 )
Ne 14
JaHo ypaBHeHHe u,,, = y. Kakas u3 cnegyromux ¢GyHKIHII Oy1eT 00mHM peleHneM 3TOro
ypaBHEHIIA:
=108 1 e (u) . To e coltr) - 7 A cal
l u=gy’ +ci(y) 5 +ca(y) -z +esly)
-
2 gy — 1.3, v T~ | a -
2 u= sy +c1(y) - 5 +c2(y) -z + ca(y)
2
. v i 1 T~ v [ 4 . wr i
3 u=yci(z) +e1(y) - F +c2(y) -z +es(y)
_ 1.3 o2 e .
4 u=griyte - +cyr+cy
Neo 15
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e

)z 1
h—d - + - —— Jl
Haiitu [IOBEPXHOCTE, VIOBISTBOPAIOMIYIO YPaBHEHHIO * “F y dy , IPOXOJAIIYIO 9epes

mapabony y? = z B INIOCKOCTI X = 0

-

2 ]
z=y - x°
2 321}2—1‘2—21
3 z =12+
4 Z = 'f)( 2
Ne 16
Y CTaHOBHUTE COOTBETCTBUE MKy YPaBHEHUAMH U HX Ha3BaHHAMIL
1 THHEITHOe 0JHOPOIHOE A “}‘j_" + (z - -U)f;_z =% +9?
Rl # 0 " gy "
YpaBHEHHE MepBOro Mopsazka - -
b] T . iz /-
2 IIHHENHOe HEOAHOPOIHOE b (,; + ?l)m + TY5 = 0
ypaBHEHHE MepBOro Mopska - -
3 KBA3IUIHHEHHOE YPaBHEHIIe B z;cgi’ + z'yg_; =r=—y
MIEPBOTO MOpsALIKa ‘
4 HelNnHellHoe ypaBHeHNe r 9z 9z 4 9pdz _ 39,9z _ )
dxr dy “dzx 7 iy
MePBOTO MOPAIKA -
Ne 17
Haiitn u = u(x; y) penleHne 3aga4n Komu
Uy -+ 2“1;; — 3u‘,m =0
2
ul,_o =3z
uy|y=0 =10
1 u(zr,y) =3z% +vy
2 u(x,y) = 3z* + y*
o2 .
3 u(r,y) =3x" + 2y
4 u(z,y) = 32% - y?
Ne 18
Kakoe 113 mpHBeIeHHBIX YPaBHEHHUII ABIIAETCA YPaBHEHIEM TeIlJIONPOBOJHOCTH?
1 Uy = @ g,
2 U = a’u g,
2
3 Ut = @ (Uzz + Uyy)
4 Upp + Ugr = ()
Ne 19
[Tpu penreHuN 3a1adn
Uit —a“Uzz =0 (0<2<l, 0<t < +00)
U(x.0) = ¢(x), Uz, 0) = ¢(z), UO,t) =0, Ul.t) =0
MeTooM Dyphbe HCIOIB3YeTCA pasnokenne QYHKIHIT ¢ (x) u P (x):
| B pan Oypse
2 B CTelleHHOH pal
3 B pax Jlopana
4 B IIDOH3BeIeHNIe MHOTOUICHOB
Ne 20
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IIoCTaBHTE B COOTBETCIBHE HEOJHOpOIHOE ,I[H(l](IJQPEHL[HaJIBHOQ YPaBHEHIE H €TI0 Ha3BaHHE

1 Au=f A BomHOBOE ypaBHEHIE
2 Au+miu=f b VpasreHe Jlannaca
3 :}t v _Au=f B YpasHeHue ['ensMroiba
4 s{# —Au=f T VpapHeHIIe
C
- TEILIOIIPOBOIHOCTH
OIIK-6
Bonpocb! 0MKpbimozo muna:
Nel )
HWurerpamsHeni ¢yaxuponan J(V) onpeneneH paseHeTEoM (V) = fol(ZX + y)dx.
Beraucmuts J(3x%2)
Ne 2
VkasaTh, 4TO JaHO NPH MOCTAHOBKE MpOCTeiIneH BAPHAIIHOHHOM 3a1a9H
Ne 3
Kaxoli 00BeKT HINeTcA NpH pemleHHH NMpocTelimel BapHaHOHHOH 3a1aun?
Ne 4
HafiTH JoIycTHMYEO SKCTPEMATE B IIpocTelimeit 3a1ate BapHAIHOHHOTO HCHHCISHHA
1
/ y™? dx — extr, y(0) =2, y(2) =0.
0
Ne 5
. 8F _ d 8F b .
VpaeueHHe Ditepa oy axay 0 gma dpyurumonana J(y) = fa F(x,y,y")dx apaaerca
(HasoBuTe THI THQQEPEHIHATEHOIO YpaBHEHHA)
Ne 6
3ammcaTh BRI ypaBHeHHA Dinepa Ama QyHKIHOHANTA
w2 T T
Jv.z) = (y'? + 2" + 2yz)dx,y(0) = z(0) = {],y(i) =z (E) =-1
0
Ne 7
TlpuBEAeHHOE HA PHCYHKE Iofe A Kpyra X2 + y? < 1 ssnseres
Ne 8
K xakoMy THITy 3aJa4 OTHOCHTCA BapHAIIHOHHAA 3aJa9a IOHCKA KPHBOH 3aJaHHOMH JTHHEL
OXBaTHIBAIOINEH HAHOOIBITYIO ILTOINATE?
Ne 9
CemeiicTBo KpHBEIX V = V(X; C) obpasyeT oJne B 3aJaHHoi 0bmacTi D
mnockocTH XOY, ecin yepes Kaxkayio ToUKy (X: y) 3T0if 0DI1acTH MPOXOIHT OIHA H TOIBKO
OIHA KpPHEBAA ceMelicTBa y = y(x: C):
Ne 10
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T[p}-[Bc,ueHHoc HAa PHCYHKE II0JI€ 1A KpyTa X 24+ yz = 1 ABnACTCA
v e

. 1
cer L,
e | 4
!
—_— ] i
i
/
|

ul

\

Ne 11
IlpuBenennOe ypaBHEHHE HMEET HOPAIOK
9%z 5
adx2iy= =2z
Ne 12
Haiiti u = u(x; y) pemeHne 3aaa4n Komm
Pu 0 2 >0.—00 < 40
| = = f(¥),
du _ ]
5% | =0 = 0(¥),
9%u W
T = (y).
=0 .
Ne 13
HpHBC,E[ﬁHHOﬁ YPaBHCHHC ABIACTCA YPABHCHHEM KAKOI'O THITA
Uz + Bttyy + 251y, — Ju, +2 =10
Ne 14
VKa3aTh THII IPUBEJEHHOIO YPAaBHEHH
2sin(z 4+ y) - gz —xcos(y) Uzy + 2y Uz = 3u+1=0
Ne 15
[TpuBeeHHOe ypaBHEHHe ABIACTCA YpaBHEHHEM KaKoTo THIIA
Uzz — dUzy +AUyy — 3uz +2uy+1 =10
Ne 16
@OVyHKIHH ¢4 (x) 1 ¢, (x) Ha3pIBaIOTCA OPTOrOHATBHBIMH C BeCOM p(X) Ha mpoMexyTke [a; b],
€CJIH BBITIOIHACTCH PABEHCTBO
Ne 17
IIpH peleHHH BOJTHOBOTO YpaBHEHHA HeTpUBHATbHOe pemnernne 3agadn X'/ (x) + AX(x) =
0,X(x) = 0 mmeet Bux X(x) = D, cos VAx D, sin VAx +. IIpu 3aJaHHEIX TPaHIIHEIX
ycnoBuAX u, (0; t) = u,(l; t) = 0 cobcTBeHHas QyHKIIHA HMeeT BI]
No 18
Metox @yphe pemeHHs ypaBHEHHA CBOOOIHEIX KOlIeOaHNII KOHEUHOI CTPYHBI €
3aKpeIlIeHHBIMH KOHITAMH COCTOHT B IoHCKe pemeHHs U(x; t) B Bijie
Ne 19
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Kpaepad 3a1aua I OJHOPOAHOTO ypapHenns JIamnaca B 0MHOCBA3HOI o0macTh ) € R,, e T

- HOPMAIIBHO K rpaHnie Q , HMEroIas BIJI, Ha3bBaeTCs
Au(z,y) =0,

5 |
:TJ% a0 = g(z.y)

Ne 20
TIpuBencHHEIH onepaTop ABIACTCA KAKOIO THIIA
L_f}'-’ __1[')'-'_0'-‘ _ 2, a
= a2 oz ay iz dy

BOnpOCbl 3dKpblmo2o muna:

Ne 1
Hasoeem paccToAHHEM 1 -T0 NOpPAAKA Ha oTpeske [a; b] mexny gyrxmmmvu f{x) 1 g(x) eyyry
max [f(x) =gl + max |f'(x) = g'()| + -+ max If ™) — g™ ()|
Haitru paccTofnme 2-To mopAgka MexIy QyHKIHAMEH ¥ = X H Y = x° Ha oTpeske [0: 1] mo
[IPHBESICHHEIM rpadHKaM:
041 o
034
02 "02 04 0B 08 10
! f'(z) = g'(x)
00
0.0
0
P 02 04 06 08 10
2 (&) — g"(x)
-3
-4
-5
8
1 8
2 23
9
2\5
3 g4+
9
4 6
Ne 2
Hazorem paccToAHHEM 1 -TO IOpPAAKA HA oTpeske [a; b] mexny yrrmmavu f{x) 1 g(x) cynry
max [f(x) =gl + max |f'(x) = g'()| + -+ max If™ () — g™ ()|
Haiitu pacctosnre 1-ro mopAnka Mexay gyurmame g(x) = 11 f(x) = 2x Ha otpeske [0; 1]
1. 3
1
2. f |2x — 1|dx
0
3. 0
4. |2x — 1]
Ne 3 b
Ecan ¢pyuxuma y = y(x) moctapmieT skeTpeMyM GyHKUHOHATY [ (V) = fa F(x,y,v)dx, o
OHA ABIICTCA PEIICHHEM YPABHCHHA
1 F(x,y,y") =0
2 F(x,y,y") 0
ay
3 OF (x,v.y")
ay’'
4 d
=5k
Ne 4
23
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ipu xaxux F(x,y, ¥") ypaeHeHun Diinepa-Jlarpamxa gpyuxkusonana J(y) = I:' F(x,y,y"dx
OyayT middepeHIHATEHEIME YPABHCHHAMH HePBOT0 IOPAIKA

1 Fly.y' x) =2 +y”
2 Fly,y' a) =22 +y?

3 Fy,y z) =2y +y*
4 Fly,y' x) = z(y* + y*)

TIpu kaxux F(x,y, y") Bapuaimonnasn 3aga4a A QyHEmHOHADA J (V) = f:;L F(x,y,y)dx ne

HMeeT eMBlcna (ypaBHeHIA Jinepa-JlarpaHixa BEIIOIHEHB! ABTOMATHUCSCKH)

F(y,y,x)=2*+y?

F(y.y.x) = 2zy* + 2yz*y
F(y.y'.x) = 3z%y? + 2yxiy’
Fly.y'.z)=z(y" +y°)

dal| W] b2 =

VeTaHOBHTE COOTBETCTBHE MEETY TOIBIHTEIPATEHEIM BhIpaeHHeM QyHKIHOHATA [(V) =

f:;‘ F(x,y,y)dx u ocobenHocTAMH ypaBHeHHA Diinepa-Jlarpamka

1 F(y,y,r) = 2xy% + 2522y | A Bremomuaerca
ABTOMATHYCCKH

2 Fly,y.x) =y% + r; b HMmeer nepseli aHTErpal

3 F(y,y,x) =22 +* B Anrebpangeckoe

4 Fly, . x) =22 4+ 4% r Jud.yp. neproro nopamxa

Vka3aTh, KakHe (PYHKIMOHATBI ONpPEICIIOT ypaBHeHuE Dittepa-Tlarparmka Buga ¥ + y2 = 0

! I (::: +3y7% = 5’%) dx

2 [ (zy' +y +3y” = 2¢*) dx
3 [ (@ +y+v°=y7)de
4 [y =+ +y7) dx

Han ¢yskusonan J(y) = fab A(x, y)yJ 1 + y"?dx, u3BecTHO, UTO NEBBIH KOHEI SKCTPEMATH
CKOJIB3HT 10 KpHBOH y () = Y(a). a mpaBkIii ckons3HT no KpuBoii (D) = ¢(D). Vkasats,
KAKHE YCIOBHA HYKHO MOCTABHTE HA TPAHHIIE OTpe3Ka [a; b]

1 [T P@7@ =0, 1+ 7Oy ) =0
2 =/ (a)y/(a) =0, 1+ F Oy () =0
3 L+ ¢ (a)y’ (rr] 0, 1=¢'(b)y'(b)=0
4 y'la) =0, @'(b ]i by =0

— (P 2 5
Han ¢yskusonan J(y) = fa A(x, y)yJ 1 + y"?dx, u3BecTHO, UTO NEBBIH KOHEI SKCTPEMATH
HAXOAHTCsA Ha NpAMOii X = @, a npaBeIi ckombsHT 1o kpueoit ¥(b) = ¢(b). Yka3zats, kakue
VCIIOBHA HyKHO IIOCTABHTE HA TpaHHIle oTpeska [a: b]

1 yla) + y'(a) =0, 1+ (B)y'(b) =0
2 V(@) =0, 1+¢(b)—y' () =0

3 Y(a)=0, 1+ B)y'(B)=0

4 yia)=1, 1+ @by (b) =0

VYKazaTh, IIPH KAKOM 3HAUCHHH [apaMeTpa a 3KCTPEMATE V = C COS X He MOMET OBITh
BETFOUYUCHA B ICHTPATIBHOCS IIOJIC 3I(C'I‘1JCMBJ16ﬁ ¢y1nau{0ﬂ&ﬂa

Jy) = / (v* = y?) da

J0

1 0<a<m

2 a>mn

3 Tca<n
2

4 a — amoboe
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Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

BELICHHTE KaKie H3 OIPHESJSHHEIX PABCHCTE ABTAKTCA VPAEHEHHAMHE B JaCTHREIX MMPOMIEO THEIX

] 2 . P —
Uz, + uy, = (Uzr — tyy)” =0

dz o 8z _
or + by =0

1
2
3 i+ =1
4 Inx+y" = 2%y

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

1 ﬁ—f__+2-%}}_—‘;=3:y
2 3?%+z=ﬂ
3 = +2-2=0
4 g—;-i—;try-ﬁ—;zﬂ

u, = y. 3necs C(y); C(X) - mpoH3BOIBHEIE (DYHKITHH

Br1Opath, kKakas H3 JaHHBIX QYHKIUI u = u(x; y) ABIAeTCA OOIIIM pelleHHeM YpaBHeHUA

HaiiTu noBepXHOCTh, yI0BIETBOPAOIIYIO YPaBHEHHIO
napa6ony y? = z B IJIOCKOCTH X = 0

| z= ';,!2 - 2

2 z= gé — 22 =2z
3 z = 72 + y?.

4 z=y?

dz - __ Yz
~ 5=+ (e Y5 =0
OGIIee pelleHIe ypaBHEHNA

HaCcTHOE pelICHHE 3TOI'0 YPAaBHCHHA, YAOBIICTBOPAIONIIES 3a/laUe Kom:

z =3y + 27
z=0 y+
1 z=3("y—z)+2
2 zZ= \/B(ffly —z)+2
3 z=3/e"y—x + 2
4 z=3(e"y—z)* +2

VkazaTh, KaKylo HYKHO c/lellaTh 3aMeHY TlepeMeHHBIX B THHEeHHOM I pepeHITHaIsHOM
YPaBHEHII BTOPOTO MOPSIKA Uy, + Suyy + 41y, = 0, UTOOBI IPHBECTH €TO K KAHOHIYECKOMY

BH]TY.

{=y+z, n=y+3z
2 E=y+dz, n=y—2x
3 =y=2r, n=y+zx
4 {=y—z, n=y—4dx

25

1 u(z,y) =y>/2+ C(z)
2 @y =2/ 1) ¥ C@)
3 u(z,y)=y*/2+C(y)
4 u(z,y) =zf (y) + C(y)
193 4 10z _ 4
xdx T ydy , IPOXOJIAIIYIO Yepes3

b
zZ=p\e y—
HMeeT BUJI e’y }. Kakum OyieT
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Kakoe u3s IIPpHBEOCHHEIX ypaBHEHHﬁ ABJIACTCA BOIIHOBLBIM ypaBHEHHEM?

1 Upy = @ gy
2 u = a’u,,
2
3 gt = @° (Uzz + Uyy)
4 Usp + Uy = 0
Ne 18
Kakoe 13 npuBejieHHBIX ypaBHEeHHII ABISeTCS YPAaBHEHHeM CBOOOIHEIX KoneOaHHI MeMOpaHEI?
1 Ugy = @2 Uyy
2 U = a’u .,
2
3 Ust = a° (Uzz + Uyy)
4 Usp + Ugr = ()
Ne 19
[TocTaBHThH B COOTBETCTBHE KPUBOMHHEIIHYIO CHCTEMY KOOPIHHAT H BIJ onepaTopa Jlammaca A
B Heil
1 P af 9 CdepHueckiie
Af = Ox2 + ay? + dz= (p P
b) P 2 2 -
2\ Ap_10 (,.9f o) 19 JleKapTOBEI
A-f_rtr f(Jr)+E)z-’+r3£upz
3| _ 18 (. 28f 13 af 1 & IMunuHIpHYeCcKH
Af = a5 5) + mamsos (5005 ) + =5 . o
4 _ 1 18 (_of 19 (_of 1 9 ITapaGomngeckue
AI o471 | T o g«')o + T o7 T + o T dg=
Ne 20

Vkazath, Kakoil 3 auddepeHIIANTEHLIX OIepaTOPOB OTHOCHTCS K CMEIIAHHOMY THIY

1 IR d
(J' .U) dx= + (']yi
2 a? a2y D
57 T (@ + %) 57
3 2 i? a9
("L_ + I)Ej;r2 + ('3.:;2_
4 2, 4 (22 + fz)'nﬂ
o2 Y )ay®

26

26490



