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JIUCT COI'JIACOBAHHA
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TIporpammMy coctaBuIu:
Kadeapa O6 BBICIIIASTI MATEMATUKA
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A1 PAKETOCTPOEHHME

3aBenytomuii Kadezpoit boposaskuu B.A., 1.T.H., pod.



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)KAUCLIUTIIMHADHOM KOHTEKCTe

OIIK-5 — cnoco6HOCTh HMCMHO/b30BaTh COBPEMEHHBbIE MOAXOAbI M METOAB! pelleHus] NpodeCcCHOHANBHBIX 3aJau B 00/1acTU aBUALMOHHON U
PpaKeTHO-KOCMHUeCKOM TeXHHUKH, BK/IIOUast yIpaB/ieHre MPOeKTaMH CO3aHHsl HOBLIX 00pa31j0B TeXHUKH M YTH/IN3ALMK YCTapeBIINX

@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-5

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
0s10Ka 1 mporpaMMbl MOATOTOBKY 10 HaripaBieHuto 24.04.01 PakemHble KOMNIeKCbl U KOCMOHABMUKA.

CopepkaHue [JWCLMIUIMHBI SIBJISIETCS JIOTMYECKUM TIPOJO/DKEHHEM COZiep)KaHUsl (pH3MKO-MaTeMaTH4ecKol TOATOTOBKM OakanaBpa W
CIY>)KUAT 0CHOBOM Aiy1s1 ocBoeHust jucuuiuiiH: TEOPUS ITIPOI'HO3MPOBAHU S, HAYUYHO-UCCJ/IEJOBATE/IbBCKASI PABOTA



3. CTPYKTYPA 1 COJEPXAHUME AVCHUITJIMHBI

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

3.1. CopepixaHue (AMAAKTUKA) AUCIUILITMHBI

KYPC

CEMECTP

HanveHoBaHHe Pa3/ie/ioB H THJAKTHYECKHX e/[HHHIY

AypuTOpHEIe 3aHATHS
B KOHTAaKTHOIi (hopme

BCEI'o

®opmupyemasi
KomneTeHuus, %

pabora cTyAeHTOB

BCET'O

Jleknun
CamocrosTe/IbHas

IlpakTHUYecKne
3aHATHSA

K/IaCCHYeCKoro 0 MCYMC/IeHHSI.

Paspen 1. IIpocreiimas 3ajja4ya K/J1aCCHYeCKOro BapHaMoHHOro ncunciaenus. 1.1 Ilpocreiias 3agaua
9 K/1aCCHYeCKOro BapualjdOHHOI0 HCUMC/IEHHS 1.2 HECI6XOAI/IMDE YC/I0BHE 3KCTpeMyMa B npocTeﬁmeﬁ 3aaue

2.3 Yenosue Sko6u.

Paspen 2. JlocraTounsie yc/10Busi ¢1a6oro MUHHMyMa B npocTeiiiueii 3ajaue. 2.1 JloctatouHble yCIoBUs
9 c1aboro MHHUMyMa B MPOCTeHLIIelt 3a/jade KIaCCHUeCKoro BapHaLjuOHHOTO HCUKCTIeHust 2.2 YcioBHe

9 K/IacCH4eCKoro 0 HC! 3.1 Heof

Pa3jien 3. ®ynkius Beiiepurrpacca. Heo6xoumMoe yc/ioBHe CHILHOTO MHHHMYMa B IIpOCTeiineii 3ajjaue

npocTeiillieii 3a/1aue K1acCHueCKoro BapHarMoHHoro ncurcinenys 3.2 ®ynkims Beiiepuitpacca. Crsizh

YC/IOBHE CH/IBHOTO MUHUMYMa B 20

ycouit Beitepuurpacca u J 3 loc

ycoBus

(yHKLMOHAA.

Paspen 4. Ilepas u BTOpas

@)

OCTPOEHHS! 110151 SKCTpeMarei.

9 BTOpast BapualuK (yHKIMOHAMa. YpaBHenue Diinepa-Jlarpamka. 4.2 Ycnopue SIKo61 0 BO3MOXKHOCTH

Oiinepa-Jlarpamnxa. 4.1 Ilepsas u

11 6 4 2 5 10

Paspen 5. I ro

151 ipocTeiitiero ¢y 5.4 Diinep
)¢ prYeCKast 3ajaua.

5.1 IpocTeiiiias BeKTOpHasi 3ajjaya KJ1acCH4eCKoro
9 BapHALIHOHHOrO MCUKCIeHust 5.2 TIPUHLMIT HaUMeHbILero AeicTBUs 5.3 EcTecTBeHHbIE TPAaHHUYHBIE YCIOBHS
Tlyaccona 5.5 3ajiaua Bonbija 5.6

29 14

9 Paspen 6. 3agaua Jlarpamka c r M Her

6.1 3azava Jlarpamka ¢

TOJIOHOMHBIMHU CBsi3siMK 6.2 3ajjaua JlarpaHyka B MOHTPSTMHCKO# (opme.

Bcero 3a 9 cemectp

Pasgen 7. OT;

JIHOTO

Dypbe.

psiibl M3 HUX 1.2 YpaeHenue Beccessi, ero peiuerne 1.3 OproroHansHoCTh GyHKUui Beccensi 1.4 Unterpan

1.1 OpToroHa/bHbIe CUCTeMbI (yHKLHiL,

Paspen 8. .YpaBHeHHe Ma/bIX KostebaHuii. 2.1 BeiBog 1

MasbIX KC i coco6om

24

pa 2.2 BbiBoji M p y MaJbIX

it criocobam Dype.

Pa3jen 9. YpaBHeHHe TerionpoBojHocTH. 3.1. BeiBos y

ciyyaeB 3.2. Peienue TerL. )CTH 151 Pi

Teronp TH JI7151 P 30 15

X CITyyaeB.

Paspen 10. YpasHenus JIannaca u Ilyaccona. 4.1 Bbioj 1 peliienne ypaBHenus Jlaraca 4.2 Beisog 1

30 15

p y ITyaccona.

Pazpen 11. JTuneii 2

5.1. Knacc i

B YaCTHBIX

ypaBHeHHit 2 Nopsi/Ka B YaCTHBIX T 1x 5.2. 11

BUAY.

Vi i1 K KaHOHHMYeCKoMy

Bcero 3a 10 cemecTp

108 51 34 17 57 50

50

Bcero no gucumninHe

216 102 68 34 114 100

100

3.2. AyiuTOPHBIH NPAaKTHKYM

Homep 1 HauMeHOBaHMe pasjaena
JVICLIUILTHHBI

Tema NMPAKTHYECKOro 3aHATUA

O0neMm,

aya.
JacoB

Paspen 1. [Tpocreiimas 3agaua
KJ/IaCCUUeCKOTr0 BapHal[OHHOTO UCYUC/IEHHSI.

TTpocTeiias 3a7jaua K1aCCHUeCKOro BapHUaLiMOHHOTO Hcuncienus Heobxoaumoe
YCJI0BHE 3KCTPeMyMa B MPOCTeHIIel 3a/jaue K1acCHYeCKOro BapUaLiOHHOTO
VCUHCTIeHUS

Pa3gen 2. [JocTaTouHble yCI0BUS C/1aboro
MUHAMYMa B TIPOCTeNIIIeH 3aziaue.

IloctaTouHsle yc/10BUs c1aboro MUHMMyMa B MPOCTeiiileii 3asaue
KJIaCCHUeCKOT0 BapHallOHHOTO MCUMC/IeHHs YcaoBue Jlexxangpa. YcinoBue
Skobu.

Pa3pen 3. ®ynkuus Beitepirrpacca.
Heob6xoyiMoe ycioBHe CUIIbHOTO MUHUMYMa
B TIpOCTelIeli 3afjaue K/IaCCHYeCKOTo
BapUaLMOHHOI'0 MCUUC/IeHHUS.

Heo6xoziMoe yC/oBre CUIBHOTO MUHUMYMa B IpOCTediiiel 3a/jaue
K/IaCCYeCKOro BapUaljoHHOro ucurcienus. ®yHkiws Beliepiirpacca. CBsisb
ycoBuii Beftepirpacca u Jlexxangpa. [loctatounsle yc10BUst MUHUMyMa
(byHKLMOHAa.

Paspien 4. IlepBasi u BTopasi BapUaLuu
¢yHKIIMOHaMa. YpaBHeHue Jitiepa-
JlarpaHxa.

ITepBast 1 Bropasi Bapyaluy GyHKLHOHAIA. YpaBHeHue Ditiepa—Jlarpanixka.
Yenosue SIko6u 0 BO3MOXKHOCTH TIOCTPOEHHSI TT0JIs IKCTPEMareit

Paspien 5. I[IpyHIMIT HAUMEHBbLIIeTro AeHCTBUS.

TTpocTeiiiast BeKTOpHasi 3a/ja4a K/1aCCHUeCKOT0 BAPUALIMOHHOTO UCUHC/IEHUSI.
[TpyHLMIT HaVMeHbLIero JelcTBYs. EcTecTBeHHbIe FPaHUYHBIE YC/IOBUS [JIS
npocreiiitero ¢pyHKLMOHAMA. YpaBHeHHe Diiepa—Ilyaccona. 3agaua bosbia.
V3omepumMerprueckast 3ajaua.

Pasgen 6. 3agaua Jlarpanka C roJIOHOMHBIMU
U1 HErOJIOHOMHBIMU CBSI3SIMU.

3agaua Jlarparka ¢ rO/IOHOMHBIME CBsI3sIMU. 3azjaua Jlarpamka B MOHTPSITHHCKON
topme.

Bcero 3a 9 cemecTp

17

Pasgen 7. OtyenbHble paszenbl
(yHKLIOHA/IBHOTO aHa/Iu3a.

OproroHaseHble cucTeMbl QyHKLUH, ps/ibl U3 HUX. YpaBHeHUe Beccens, ero
pewtenne. OpTOroHanbHOCTb (yHKLMI Beccesns, unrerpan dypobe.

Pa3gen 8. .YpaBHeHUe MasibIX KosiebaHuUA.

BbIBOA U pellieHHe YpaBHEeHHs MajbixX Kosiebanuii criocobom Janambepa. BoiBog
U pellieHre ypaBHEeHHs MaJIbIX KosiebaHuii cocobam Dypee.

Paszgen 9. YpaBHeHUe Ter0npoBOSHOCTHU.

BI:IBOA U pellleHre YpaBHeHUS TeIJIONPOBOAHOCTH [jIs1 Pa3/IMUHbIX C/IydyaeB

10

Pasgen 10. YpaBHeHnus Jlannaca u ITyaccona.

BeiBog, 1 peltleHye ypaBHeHUs1 Jlarnaca. BeiBog 1 pellieHne ypaBHeHUst
[TyaccoHa.

11

Pasgen 11. JluneiiHble ypaBHeHus 2 TopsKa
B YAaCTHBIX [IPOM3BO/IHBIX.

JIvHeiiHble ypaBHeHUs 2 TOPsAZIKA B YACTHBIX MTPOU3BOJHBIX

Bcero 3a 10 cemecTp

17

3.3. CamocrosTenbHas pabora crygenra (CPC)

Homep u1 HanuMeHoBaHMe pa3je/ia AHCIUTIHHBI

Copaep)kaHue yueGHOro 3agaHust

Oo0beMm,
JacoB

Paspen 1. [Tpocreiimas 3azaua KJ1acCH4ecKoro
BapUaLlMOHHOTO UCUUC/IeHUS.

TToBTOpeHNe HeO6XOAUMBIX yC/IOBHIA IOKa/TLHOTO SKCTPeMyMa
r1aJKol GYHKLMY HEeCKOIbKHX IepeMeHHBIX. V3yueHre 0CTaHOBKH
rpocTeiileii BapUaL{IOHHON 3aJaul.

Pa3gen 2. [JocTaTouHble yCI0BUS ¢1abOro MUHMMYyMa B

HOBTOpeHI/Ie JAO0CTaTOUHBIX yCJ'IOBI/Iﬁ JIOKa/IbHOI'O 3KCTpeMyMa

6

12
23574




rpocTeiiiieii 3asaue. [/1a/IKOH (PYHKLIMM HEeCKOIBKUX TlepeMeHHbIX. V3yueHue
¢opmynupoBok ycnosuii Jlexangpa u SIkobu.
Pazgnen 3. @yHkuus Beliepuirpacca. Heobxoaumoe Usyuenue ycnosuii Jlexxanzapa u Slkobu, gpyHkumm Befiepiurpacca,
3 |ycroBue CUIBHOTO MUHHMMYMa B MpOCTeieil 3asaue /I0CTaTOYHBIX yC/IOBUHA CH/IbHOTO MUHHUMYMa WHTerpaJbHOTO 10
K/IaCCHUeCKOT0 BapHallMOHHOTO UCYHCIIEHHUSI. (yHKIMOHaa.
IToBTOpenue (GopMy/IbI HHTETPUPOBAHMS T10 YACTAM 1
4 Paspen 4. Hepoaﬂ 1 BTODasi BAPUALH (YHKIpOHANA. nuddepeHLpoBaHys N0/ 3HAKOM MHTerpasa. Vi3yueHre BbIBOza 5
YpaBHeHue Oitnepa-Jlarpanxa. o
ypaBHeHUs1 Jiiepa.
5 |Pasgen 5. TipurHipn Hanmerbmero feiicTeus. V3yueHne BeKTOpHOI 3a/la4M BapHALMOHHOTO HCUHMCTIeHHS, 15
[IPUHLMIIA HAUMEeHBIIIeTo [eficTBYs, ypaBHeHus Oiinepa-Ilyaccona.
6 Pasgen 6. 3azaua Jlarpaska ¢ FOJIOHOMHBIMU 1 IToBTOpEHHe yCIOBHOTO SKCTpeMyMa (GYHKLIN HeCKOIBKHX 6
HEroJIOHOMHBIMHU CBSI3SIMH. riepeMeHHBIX. VI3yueHue 3azaun JlarpaHka C roJIOHOMHBIMHM CBSI3SIMH
Bcero 3a 9 cemecTp 57
7 Pasgen 7. OtzenbHbIe pa3aens! (PyHKLHOHATBHOTO IToBTOpeHnwe TeMbl «Psip1 Pypbe, oniepalioHHOE UCUHCTEHHe» 13 8
aHaju3a. 06111ero Kypca BhICIIeH MaTeMaTHKU
Perienue npe/iokeHHbIX 3a7a4. [TocTpoeHne MaTeMaTHueCKUX
8 |Pasgen 8. .YpaBHeHMe MasbIX KomebaHHUiA. Mozesieit st KojiebaHUi CTPYHBI U MX BU3Ya/IM3aLUs C TIOMOLL{bIO 12
CHUCTEMbI KOMITbIOTEPHOM anre6psl.
Perrenue mipefiiokeHHBIX 3a7a4. [TocTpoeHne MaTeMaTHueCKIX
9  [Pasgen 9. YpaBHeHHe TeIIONIPOBOJHOCTH. Moyziesieli 1S ypaBHeHUs TeTJIONPOBOAHOCTH M MX BU3yalu3aLys C 15
[OMOLLbIO CHCTEMbI KOMITbIOTEPHOM anre6psbl.
PenteHue npe/yioxkeHHbIX 3a7a4. ITocTpoeHre MaTeMaThyeCKUX
10 |Pasgen 10. YpaBHeHus Jlaniaca v ITyaccona. Mozesnelt Aist 3a7aU ¥ MX BU3YyaIHU3aLdsi C TIOMOIIBIO CUCTEMBbI 15
KOMITbIOTEPHOI anre6psbl.
1 Pazgnen 11. JluHeliHble ypaBHeHHs 2 TIOPsiAKa B UaCTHBIX  (VI3ydyeHre TeopeTHUeCKOro Mareprasa. PelleHre Ipefiio)kKeHHbIX 7
TIPONM3BOAHBIX. 3aja4d.
Bcero 3a 10 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUSA JVCIIUITVINHBI
CEMECTP HEJE/IN CEMECTPA
1 (2|/3|4| 5 6 |7 9 10 1 | 12 13 14 15 16 17
9 a3 a3 | ap a3 | ap a3 a3 ap 3au.
10 a3 a3 | ap a3 | Op a3 a3 ap . 3ad.
YcioBHbIe 0603HaUeHwsI:
e [JIP — guarHocTuueckas pabora;
e 13 — foMallHee 3aJjaHue;
® 3au. — 3auer;
o 1ud. 3au. — A depeHIMPOBAHHBIN 3aUeT.
Tekymui KOHTPO/Ib YCIIeBaeMOCTH CTY/|eHTOB ITPOBOJUTCS B AUCKPETHbIE BpeMeHHble HHTepBasIbl B C/IeyIoIuX Gopmax:
[MarHoCTHYecKast paboTa;
JlOMalllHee 3a/jaHue.
IIpomMe)xyTouHas aTTecTanus IPOBOAUTCS B (hopMax:
3auerT;
nuddepeHIIMPOBaHHEIN 3aueT.
7 23574



5. YYEBHO-METOJMYECKOE Y TH®OPMAIIMOHHOE OBECIIEYEHUE
JACITUTUTAHBI

5.1. OcHOBHas MTeparypa 1o JUCLUIIMHE:

1. A. A. KoHoHOBa, A. J1. BenkoBa. . YpaBHeHust MareMatnueckoit ¢pusuku. CII6.6I'TY "BOEHMEX" uwm. []. @. YctunoBa, 2019, 351. pec.
. A. A. KonoHoga, A. JI. Benkoga. . YpaBHenust maremaruueckoit ¢pusvku. CII6.BI'TY "BOEHMEX" um. []. @. Yctunosa, 2019, 66 3k3.
. 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. Psb6yuko, B. B. Bapxaros, B. B. [lep>kaBew. VIHauBrayansHbIe 3aiaHust 10 Bbiciieit Maremarrke. U. 2 KomriiekcHbie urcia. BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007, a11. pec.
6. A. I1. Pabyuiko, B. B. Bapxaros, B. B. [lepxaBew;. IHauBUya bHbIe 3aiaHus 110 Bhiciieli MaTemartuke. U. 2 KomriekcHeie uncia. BITY
"BOEHMEX" um. []. ®. YctuHoBa, 2007, 406 3K3.
7. A. II. Ps6yuxo, B. B. Bapxaros, B. B. [lepxase;. Pagpl. BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2007, 146 5k3.
8. A. Il. Psbyuiko, B. B. Bapxaros, B. B. [lepxaBer;. UnauBugyanbHble 3aaHus o Beicuieii maremaruke. U. 3 Psiapr. BI'TY "BOEHMEX"
um. [I. ®. Ycrunosa, 2007, s71. pec.
9. B. I1. Pogun. . BapuaronHoe ucurcienue. CI16.BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2017, 50 3k3.
10. B. I1. PoauH. . BapuauyonHoe ucurciende. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, a1. pec.

w N

11. B. U. Baneko, O. B. EpmoninHa, I. H. KyBbIpkuH. . BapualjioHHOe Hcuuc/ieHre U onTuMasbHoe ynpasieHue. M.: M3g-so MI'TY um. H.
3. BaymaHna, 2018, 30 3k3.

12. B. JI. @aiiHmmuT. . OpToroHasbHele GyHKLMY U KpaeBble 3afaun. CII6.BI'TY "BOEHMEX" um. [I. ®. YctunoBa, 2021, 146 k3.

13. B. JI. @aiHmmMuAT. . dnemMeHTs! anrebpel v aHamTrueckoi reomerpun. CI16.BI'TY "BOEHMEX" um. [l. @. YctuHosa, 2015, 351. pec.

14. B. JI. @aitHmmvuat, H. B. Tapacosa. . HekoTopble ypaBHeHust MateMatrueckoit ¢pusuku. CI16.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2016, 39 2k3.

15. B. JI. ®atinmmuar, H. B. Tapacosa. . HekoTopele ypaBHeHus1 Matematuueckod gusuku. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa,
2016, 311. pec.

16. [. I1. TonockokoB. . Kypc MaremaTnueckoit Gu3nku C KCrosb3oBanueM nakera Maple. CI16.: JTaub, 2015, 45 3k3.

17. M. O. Jlebezie. . OcHoBbI BapraroHHoro ucurcienus. CI16.BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2011, s1. pec.

18. 1. C. byrpos, C. M. Hukonbckuid. . Briciasi Maremarrika. Mocksa: FOpaiir, 2020, 371. pec.

5.2. [lonoyiHUTe IbHAs INTePATypa 0 JUCLUIIVHE:
He TpebyeTcsi.

5.3. [lepyopryeckue U3aHus:
He TpeOyIoTCs.

5.4. TlepeueHb pecypcoB HH(OPMALMOHHO-TeIEKOMMYHHKALMOHHOMN ceTH "VIHTepHeT", He0OXOAUMbIX [/Is1 OCBOEHHS JUCLIUIUIVHBIL, 3/1eKTPOHHBIE
6ubMOTEUHbIE CHCTEMBI:

1. https://library.voenmeh.ru/ — ®yngamenranetas 6ubnvoreka BI'TY «BOEHMEX» um. [I.®. YcTUHOB];
2. https://urait.ru/ — I'naBnast — O6pa3oBarenbHas matdopma FOpaiT. /st By30B U CCY30B..

CoBpemMeHHbIe pogdeccroHabHbIe 06a3bl JaHHbBIX:
1. https://rusneb.ru — HanimoHasnmbHast anekTpoHHast bubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas anekrpoHHast 6ubimioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast bubnuoreka Poccuiickoro ¢hoHaa GpyHqaMeHTaIbHBIX HCC/IEI0BAHHUM.
VndopmarivioHHble CripaBoYHble CHCTEMbI:
1. Texakcnept — MH(OpMaLMOHHBIN MOPTa TEXHAUECKOTro peryniupoBaHust: HopMsl, npaBuia, ctaHAapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - BJ] TOCToB cobcTBeHHoi1 reneparmu BI'TY
"BOEHMEX" um. []. ®@. YcTrHOBa;
3. http://www.consultant.ru/- KoxcyasranTIImoc- MHGOpMaLMOHHBIH NOpTas npaBoBoi HH(MOPMALMK.
5.5. [IporpamMmHoe obecrieueHue:
1. Maple.

5.6. IHpopMaIioHHbIe TeXHOJIOTHH:

B3anMozelcTBue ¢ obyuaroimucs nocpegcrsom OVIOC Moodle BT TY «BOEHMEX» um. [1.®. YctrHOBa.
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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. AyIUTOpHS C YUC/IOM MOCAZIOUHBIX MECT HE MEHbIIIe KOJIMUeCTBa 00yUaroLuXCs;
2. Maple.

6.3. IIpouee:
1. pabouee MecTo rperofaBare;isi, OCHaILlleHHOE KOMITBIOTEPOM C [JOCTYIIOM B VIHTEpHeT;
2. pabourie MecTa CTYA€HTOB, OCHAll|eHHbIe KOMIBIOTepaMH C I0CTYNIOM B VIHTepHeT, npe/jHa3HaYeHHbIe /17151 paboThl B 371eKTPOHHON
obpa3soBare/bHOI 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.

JlucuyniMHa HatlesieHa Ha (pOpMHpPOBaHKe KoMnemeHyull:
OIIK-1 crocoGHOCTE CaMOCTOSITE/ILHO —TpHOGpeTarh, pa3BMBAaTh M TNPUMEHSTH MareMaTHuecKre, eCTEeCTBEHHOHAyUHbIe, COL{AIbHO-
IKOHOMHMUYECKHE U MPO(EeCCHOHANbHbIE 3HAHUS /sl PELIeHHMs] HeCTAaHAAPTHBIX 337lau, B TOM UMC/Ie B HOBOW W/IM HE3HAKOMOW cpelie U B
MEXMCLIMIUIMHAPHOM KOHTEKCTe;
OITK-5 criocoGHOCTb UCTIOBb30BaTh COBPEMEHHbIE MOAXO/BI X METO/bI PeLleHusT MPodeCCHOHAMBHBIX 3a/jau B 00/1aCTH aBUALMOHHOM M PAKETHO-
KOCMHYEeCKOU TEXHUKH, BK/IHOUas yTpaB/ieHNe [TPOeKTaMU CO31aHUs HOBBIX 06pa3u03 TeXHUKU U YTU/IH3ALUN yCTapeBIINX.

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:

TeKymuil KOHTPO/Ib YCIEBAeMOCTH CTYJEHTOB MPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE HHTEPBAJIbI B CJIEAYIOLMX (HOpMax:
e [MarHoCTHuecKas paboTa;
e /IOMallIHee 33ajaHue.

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).
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TEXHOJIOI'X 1 ®OPMbI OBYUYEHUSA

PexoMeHjaliii 10 0CBOGHHIO JUCLUILUIMHBI /1A CTyAeHTa

TIpunoxenue 2
K paboyeii mporpaMme JUCIMIITHHBE
BBICHIASI MATEMATHUKA B HAYUHBIX UCC/IEJOBAHUAX

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

CaMOCTOSITE/IbHYIO paboTy CTy/eHTa.

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 aTTeCTaliiy 00yYaroIuxCsl.

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

HaumeHoBaHHe paGoThI

PexkomMenjyemas 1ureparypa

TpyaoeMKoCTh,
vac.

Pazpen 1. ITIpocreiimasi 3afiaya KJ1acCHYeCKOro BapHAI[IOHHOI'0 MCUYHC/IeHHA.

IToBTOpEHNe HeOOXOANMBIX YCIOBUI JIOKA/IbHOTO 3KCTpeMyMa
r1a/ikol (PyHKLINM HeCKOIBKUX TepeMeHHbIX. V3yueHue
[10CTaHOBKH TpOCTelillleld BApPUALIMOHHOM 3a/laul.

b. I1. PoguH. . Bapuarpontoe ucuncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (1, 2)

B. 1. Baubko, O. B. Epmominna, I'. H. KyBbIpkuH. .
BapualMoHHOe ucuMcieHre U ONTUMa/bHOe yripasieHue: M.:
N3p-Bo MI'TY um. H. 3. Baymana, 2018 (1)

B. I1. PopuH. . BapuaronHoe ucurcienve: CII6.BT'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (1, 2)
A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lep>xaBel].
VHuBrAyanbHBIe 3alaHus 110 BEICIIEH MaTeMarvke. Y. 2
Kommnnekcnsle uucna: BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2007 (10)

M. O. JlebezeB. . OCHOBbI BapUALIMOHHOTO UCUMC/IEHHST:
CII6.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2011 (1)
A. TI. Psbyuiko, B. B. Bapxaros, B. B. [lep»xageti.
VnpuBrzyabHble 3alaHust 110 BeIcIel MaTemaruke. Y. 2
Kommnekchble uncna: BI'TY "BOEHMEX" um. [1. ©.
YcruHoBa, 2007 (10)

Wroro o pasgeny 1

Paspen 2. [locTaTouHble yCI0BUA JIa00ro MMHHMYyMa B IPOCTEHIIIeH 3ajaue.

TloBTOpEHNE JOCTAaTOYHBIX yCIOBUIA JIOKA/IBHOTO SKCTPEMyMa
r1aJKo# (YHKLMKM HEeCKOJIbKHX TepeMeHHBIX. M3yueHrie
(opmynupoBok ycnosuii Jlexxanapa u SIkobu.

B. I1. PozuH. . BapuatonHoe ucurcienve: CI16.BT'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2017 (3)
1. C. Byrpos, C. M. Hukoneckuii. . Beiciias MaremaTrika:
Mockaa: FOpaitr, 2020 (8)

B. 1. Baubko, O. B. Epmomiuna, I'. H. KyBbIpkuH. .
BapualMoHHOe ucuMc/ieHre U ONTUMa/bHOe yrpasieHue: M.:
M3p-Bo MI'TY um. H. 3. baymana, 2018 (2)

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxaBet].
VHauBrzyanbHBIe 3alaHus 110 BRICIIEH MaTeMarvke. Y. 2
Kommiekchble yncna: BI'TY "BOEHMEX" um. [I. @.
Yerunosa, 2007 (10)

A.TI. Psbyuixo, B. B. Bapxaros, B. B. [lep>xaBeL.
VupuBuayanbHbIe 3aaHus 10 BhICIIei MateMartuke. U. 2
KomrinekcHble uncna: BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2007 (10)

B. I1. PoguH. . Bapuarponnoe ucuncienve: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (3)

12

Uroro no pa3geny 2

12

Pa3pen 3. ®ynkuus Beitepmrpacca. Heo0xoaumoe ycioBHe CHIBHOT0 MHHEMYMa B IIPOCTeHIIeH 3a/jaue K/IacCHYecKoro
BapHaLIOHHOT'0 HCYVC/IeHHUS].

M3yuenue ycioBuii JIexxanapa u SIkoou, QyHKImMu
BeiiepiuTpacca, J0CTaTOYHBIX YCIOBUHA CUTBHOTO MUHUMYMa
WHTErpaabHOro (QyHKIFIOHAIA.

B. 1. Baubko, O. B. Epmomiuna, I'. H. KyBbIpkuH. .
BapualivoHHOe ucuMc/ieHre U ONTUMa/bHOe yrpasieHue: M.:
W3p-Bo MI'TY um. H. 3. Baymana, 2018 (5)

B. I1. PozuH. . BapuaryonHoe ucurcienve: CII6.5T'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (4, 10)

b. I1. PoguH. . Bapuarponsoe ucuncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2017 (4, 10)

10

Wroro no pasgeny 3

10

Paspen 4. IlepBasi 1 Bropas Bapuanuu QyHKIHoHAIa. YpaBHeHue Jiiiepa-JIarpamka.

[ToBTOpeHUe popMyIIbI IHTETPUPOBAHUS 110 YacTsSIM U
AuddepeH1poBaHys 110/] 3HAKOM UHTerpasa. VzyueHue
BBIBOZ|a ypaBHEHUs Jiiepa.

b. I1. PoguH. . Bapuarponsoe ucuncienve: CI16.BI'TY
"BOEHMEX" nm. [I. ®. YcruHosa, 2017 (5, 7, 8)

B. Y. Banbko, O. B. EpmoniuHa, I. H. KyBbIpKUH. .
BapualvioHHOe ucuYnC/IeHre U ONTUMasibHOe yIipaB/ieHre: M.:
W3p-Bo MI'TY um. H. 3. Baymana, 2018 (2, 3)

b. I1. PoguH. . Bapuatimonsoe ucuurcienue: CI16. 5T TY
"BOEHMEX" nm. [I. ®. YcruHoBa, 2017 (5, 7, 8)

Wroro no pasgeny 4

Paspesn 5. IIpyHIMI HAMMEHBILEro elCTBUS.

V13yueHre BeKTOPHOM 3a/jauil BAPUAL{IOHHOTO HCUYHC/IEHNS,
MpYHLIMIIA HAUMeHbLIIero JefCTBUs, ypaBHeHUs Diliepa-
IlyaccoHa.

b. I1. PoguH. . Bapuarponsoe ucuncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrtunosa, 2017 (14, 15, 16)
B. I1. PoguH. . Bapuarponnoe ucuncienvie: CI16.BI'TY

11

15
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"BOEHMEX" um. [I. ®. YctuHoBa, 2017 (14, 15, 16)
B. 1. Baneko, O. B. Epmomuna, I'. H. KyBeIpkuH. .
BapuanonHOe NCUYMC/IeHre U ONITUMAalIbHOE yTipaB/ienne: M.:
Wsp-Bo MI'TY um. H. 5. Baymana, 2018 (4)

Wroro mno pasgeny 5

15

PEB}Z[EJ'[ 6. 33}[3‘{3 J'Iarpal-m(a C r'OJIOHOMHBIMH U HEr0OJIOHOMHBIMH CBA3SAMH.

TToBTOpeHue yC/I0BHOTO SKCTpeMyMa (yHKLIMM HeCKOMbKUX
repeMeHHBbIX. V3yuenvie 3aiaun JlarpaHka C roIOHOMHBIMU
CBSI3MU

B. I1. PoguH. . Bapuarontoe ucuncnenve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2017 (16, 17, 18)

B. U. Banbko, O. B. EpmoniuHa, I. H. KyBbIpKUH. .
BapuanyoHHOe UCUYKC/IeHHe U OITUMAaIbHOe yTipaBrieHye: M.:
Wsp-Bo MI'TY um. H. 5. Baymana, 2018 (4)

b. I1. PoguH. . Bapuaronnoe ucuncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2017 (16, 17, 18)

Uroro no pa3geny 6

Pa3zpgen 7. OTaenbHbIe pa3jebl (GyHKIMOHA/TBHOT0 aHAIH3A.

ITosrOopeHue TeMsl «Pszb1 ypbe, onepaljioHHOE
HCUKCTIeHYe» U3 00IIiero Kypca BbICIIeH MaTeMaTHKU

A. TI. Psbyko, B. B. Bapxaros, B. B. lepxxaget. Psiapr: BITY

"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (12)

A. A. KoHoHoBa, A. JI. BenkoBa. . YpaBHeHHsI MaTeMaTH4eCKOi

¢usuku: CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHosa, 2019
)

B. JI. ®aiiHIIMHUAT. . D/ieMeHThI areOpbl ¥ aHATMTYE CKOM
reomerpuu: CII6.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2015 (1, 2, 3)

B. JI. ®aitHimmMuAT. . OpToroHasbHble QYHKIMU U KpaeBble
3agaun: CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021
1,2,3)

A. A. KonoHosga, A. JI. Benkosa. . YpaBHeHUsl MaTeMaTU4eCKOM
¢dusuku: CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHosa, 2019
)

M. I1. T'onockokoB. . Kypc MaTemaTndeckoi ¢GU3MKH C
rcrosnb3oBaHueM nakera Maple: CIT6.: Jlanb, 2015 (1)

A. TI. Psibyiiko. IHAMBHAyaIbHBIE 3a/JaHUs 110 BBICIIEH
marematuke. Y. 4 OnepanuoHHoe ucurcienue: BI'TY
"BOEHMEX" um. [I. ®@. Yctunoga, 2007 (16)

A. TI. Psbyuiko, B. B. Bapxaros, B. B. [lep»xageti.
WHpyBUayanbHble 3a/iaHus 110 BbIciel MateMaruke. U. 3 Pagpl:
BI'TY "BOEHMEX" um. /1. ®. Yctunosa, 2007 (12)
A. 1. Psiby1iko. HAMBHyaibHbIE 3a/JaHUSI TI0 BBICIIEH
Mmaremartuke. U. 4 OnepaiuonHoe ucuuciaesue: BI'TY
"BOEHMEX" um. []. ®. Ycturosa, 2007 (16)

Wroro no pasgeny 7

Paspe 8. .YpaBHeHHe Ma/bIX KoIe0aHHH.

PerieHue npeioxkeHHbIX 3aga4. IToctpoeHue
MaTeMaThuecKiX MOgiesiel Jist KoneGaHuii CTPYHbI ¥ X
BH3ya/IM3aL{Hisl C TIOMOLL[bI0 CUCTEMbI KOMIILIOTEPHOM anredpsl.

A. A. KoHoHOBa, A. JI. benkoBa. . YpaBHeHUsl MaTeMaTUueCKOM
¢dusuku: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2019
@

M. I1. T'onockokos. . Kypc MaTemaTndeckoi ¢pU3MKH C
ucrons3oBaHueM rakera Maple: CIT6.: JTanb, 2015 (2)

B. JI. ®aitnimuar, H. B. Tapacosa. . Hekotopsle ypaBHeHus
maremarnueckoit ¢pusuku: CI16.BI'TY "BOEHMEX" um. []. @.
YctrHoBa, 2016 (1)

B. JI. ®aitammvugt, H. B. TapacoBa. . Hekotopsle ypaBHeHuUst
marematrueckort ¢pusuku: CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016 (1)

A. A. KoHoHoBa, A. JI. BenkoBa. . YpaBHeHHsI MaTeMaThde CKOi
¢dusuku: CII6.BI'TY "BOEHMEX" nm. /1. ®. YctiHoBa, 2019
@

12

Wroro no pasgeny 8

12

Paspen 9. YpaBHeHHe Ten10NPOBOAHOCTH.

PelrleHue Npe/iNoXKeHHbIX 331a4. IlocTpoenue
MareMaTHueCKIX MOZiesiedi [/isi ypaBHeHHs TeIUIONpOBOAHOCTH
W MX BU3ya/IM3aLiysi C IOMOLLBIO CHCTEMBI KOMITbIOTEPHOMN
anreOpsl.

B. JI. ®aiinmmugt, H. B. TapacoBa. . HekoTopble ypaBHeHust
Marematnueckoit ¢pusuku: CI1I6.BI'TY "BOEHMEX" um. []. @.
YcruHoBa, 2016 (2)

A. A. KoHoHosga, A. JI. Benkosa. . YpaBHeHUsl MaTeMaTH4eCKOi
¢usuku: CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHosa, 2019
3
B. JI. ®aitammvugr, H. B. Tapacosa. . Hekotopsle ypaBHeHuUst
MareMmarrueckoit pusuku: CI16.BI'TY "BOEHMEX" um. []. @.

YcruHoBa, 2016 (2)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHHsI MaTeMaThde CKOi

¢dusuku: CII6.BT'TY "BOEHMEX" nm. /1. ®. YctuHoBa, 2019
©)

[1. I1. TonockokoB. . Kypc Maremariyecko GU3HUKH C

ucronb3oBaHyeM nakera Maple: CIT6.: JTans, 2015 (3)

15

Wroro o pasgeny 9

15

Paspen 10. YpaBuenus Jlannaca u ITyaccona.

PerieHue npeyiokeHHbIX 3a7a4. [TocTpoeHne
MaTemMaTHueCKUX MOZenel At 3afiau ¥ UX BU3yaIu3aLys C
[OMOILbIO CHCTEMbI KOMITbIOTEPHOM anre6pbl.

M. I1. Tonockokos. . Kypc Maremariyeckoi U3HUKH C
ucronb3oBaHyeM nakera Maple: CIT6.: JTaHb, 2015 (4)
B. JI. ®aiiaimmvuat, H. B. TapacoBa. . HekoTopele ypaBHeHUst
maremaruueckoil pusuku: CI16.5T'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016 (3)
A. A. KonoHosga, A. JI. Benkosa. . YpaBHeHUsl MaTeMaTU4eCKOM
¢dusuku: CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2019
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B. JI. ®aiiaimmvuat, H. B. TapacoBa. . HekoTopele ypaBHeHUst

Maremaruueckoit pusuku: CI16.5T'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2016 (3)

A. A. KoHoHOBa, A. JI. benkoBa. . ¥YpaBHeHUsl MaTeMaTUueCKOM

¢dusuku: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2019

“
Wroro no pasgeny 10

Pa3zpgen 11. JInHeliHbIe ypaBHeHHUs 2 MOPSIAKA B YaCTHBIX POM3BOJHBIX.

A. A. KoHoHoga, A. JI. Benkosa. . YpaBHeHHsI MaTeMaTH4eCKOi

¢usuku: CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHosa, 2019
®)

B. JI. ®aitaimvugt, H. B. TapacoBa. . Hekotoprle ypaBHeHust

Marematrueckoit pusuku: CI16.BI'TY "BOEHMEX" um. []. @.

V13yueHre TeopeTHUeCKOTr0 MaTepuasna. PerieHne YcruHoBa, 2016 (4)

Ipe//IO’KeHHBIX 3a/jau. A. A. KoHoHOBa, A. JI. besikoBa. . YpaBHeHHs1 MaTeMaTHueCcKOi

¢usuku: CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2019

®)
B. JI. ®aitnimuar, H. B. Tapacosa. . Hekotopsle ypaBHeHus
maremarnueckoit ¢pusuku: CI16.BI'TY "BOEHMEX" um. []. @.
YctrHoBa, 2016 (4)
Wroro o pasgeny 11
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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

e JlOMalliHee 3a/jaHHe;

e 3auyeT;

¢ 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.

JlomalHee 3a/jaHue

PelileHust OMaIIHUX 3a/laHUI NIPeZICTAB/ISIOTCS B TIeUaTHOM WM PYKOITUCHOM (hopMe TperofjaBarerito, NPOBO/sIeMy TIPaKTHUeCKUe
3aHaTHsA. Tembl ZoMalHUX 3a/jaHKi pacriosiokeHsl B YMK puctunmmael. Kakoe gomMariiHee 3azanve cogepsxut ot 1 1o 5 3agau. Kaxkzas 3azaua
JIO/DKHA OBITh TIPAaBU/ILHO M 000CHOBAHHO PelleHa.

3auer
OtleHKa "3auTeH0" BBICTAB/IAETCsI, €C/IM HabpaHo oT 60 Ga//IOB B COOTBETCTBHH C TEXHOJIOTUUECKOM 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.
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IMacriopt ¢oH/jA OLIEHOUHBIX CPe/CTB

AyauTOpHBIe 3aHATHA <
B KOHTAaKTHO# (hopme IS ﬁ
g = O
58 g s =&
& $E| 2E | Ed
= g g3 €5 <8
£ 2 g S, 25 iE o
[~ = HaumeHoBaHHe pa3je/ioB U AMJAKTHUECKHX eJHHHI] 5 © & 28| 5 E g E E
> S P 3 = = SE| ¢ 8z =
- 2 | 8 F|EE| gE : | 58
S} Q ] S o
=2 S I8 2 = g
g |°® g 2] E1
X ] =
= = =
o o] @]
5 9 Paspen 1. IIpocTeiimasn 3afaya K1acCH4eCKOro 15 6 4 5 9 10 10 JlomMalliHee|
BapHallMOHHOr0 MCUUC/IeHHUS]. 3aJaHue
5 9 Pazpen 2.“ HOC"’THTO‘{HBIE ycaoBus (1aboro MUHIMyMa 20 8 6 5 12 10 10 JloMaliiHee|
B NpocTeiiieii 3ajaue. 3a7laHue
Pazpen 3. ®ynkuus Beiiepurpacca. Heo6xopumoe
N JlomalliHee
5 9  |ycioBHe CHIBHOrO MUHMMYMa B NPOCTeliluei 3ajaue 20 10 6 4 10 10 10 SATAHIe
K/IaCCHYeCKOro BapHal{iOHHOI0 HCYHC/IeHHA. W
5 9 Paspen 4. l'IepPaﬂ M BTOpas Bapuanum ¢yHKmoHasnma. 1 6 4 P 5 10 10 JloMalliHee|
YpaBHeHue Jiisiepa-/Iarpanxa. 3aJaHue
5 9 |Pa3gen 5. [IpuHLMN HAMMEHbIIIEro JeHCTBUSA. 29 14 10 4 15 5 5 Homarmee
3a/jaHue
5 9 Pa3paes 6. 3agaua JIarpaHxa c ro/;IoHOMHBIMH U 13 7 4 3 6 5 5 JlomalliHee
Hero/JI0HOMHBIMH CBSI3SIMH. 3aJjaHue
Bcero 3a 9 cemecTp 108 51 34 17 57 50 50
5 10 Paspen 7. OTaenbHBIe pasjesibl QyHKIMOHA/TIBHOTO 1 3 5 1 8 10 10 JlomariHee
aHa/mM3a. 3a/jaHue
5 10 |Pa3pgen 8. .YpaBHeHHe Ma/IbIX KOIe0aHMIA. 24 12 8 4 12 10 10 Homariwee
3aJjaHue
5 10 |Pa3gen 9. YpaBHeHue Ten10NMpOBOJHOCTH. 30 15 10 5 15 10 10 Homanmee
3aJaHue
5 10 |Pa3pen 10. YpaBHenus JIannaca u Ilyaccona. 30 15 10 5 15 10 10 Homaruriee
3a7laHue
5 10 Paspaes 11. JIuHeiiHble ypaBHeHUd 2 MOPSIAKA B 13 6 4 5 7 10 10 JloMalliHee|
YaCTHBIX NPOU3BO/HBIX. 3aJjaHue
Bcero 3a 10 cemecTp 108 51 34 17 57 50 50
Bcero no guciuniuHe 216 102 68 34 114 100 100
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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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OIIK-5

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 Pu Au=f B YpasHeHue ['ensMroiba
otz
4 s{# —Au=f T VpapHeHIIe
L
- TeIJI0IPOBOIHOCTH

Bonpocbl omkpbimozo muna:

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

HWurerpamsHeni ¢yaxuponan J(V) onpeneneH paseHeTEoM (V) = fol(ZX + y)dx.
Beraucmuts J(3x%2)

VkasaTh, 4TO JaHO NPH MOCTAHOBKE MpOCTeiIneH BAPHAIIHOHHOM 3a1a9H

Kaxoli 00BeKT HINeTcA NpH pemleHHH NMpocTelimel BapHaHOHHOH 3a1aun?

Hatitn gomyeTHMyTo sKeTpeMalb B IIpocTefinei 3a1ade BapHAHOHHOIO HCYHCISHH

1
/ y™? dx — extr, y(0) =2, y(2) =0.

VpaeueHHe Ditepa g—; - %;—; = 0 g ysrusonana J(y) = f; F(x,y,y"dx asaaetca

(HasoBuTe THI THQQEPEHIHATEHOIO YpaBHEHHA)

3anmcaTs BUA ypaBHeHHA Diinepa 111 yHKIHOHATA

Jv.z) = :ﬂ(y'z +z'% + 2yz)dx,y(0) = z(0) = {],y(g) =z (g) =-1

K kaxoMy THITy 38,1a4 OTHOCHTCS BAPHALIHOHHAA 331494 IOHCKA KPHBOH 3aJaHHOH JTHHEL,
OXBaTHIBAIOINEH HAHOOIBITYIO ILTOINATE?

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):

IIpHBeneHHOE HA PHCYHKE Tole MLt kpyra X2 + y2 < 1 asnaetea
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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

\N

IIpuBeseHHOE ypaBHEHIE HMeET IIOPSIOK
2 2 i
Uy * Uy, + Uz, — 2Uyy + Uy — 22y =0

Ne 11

Ne 12
Haiitu u = u(x; y) pemenne 3agaun Komu

x

Fu—y 2>0,—00 <y < +00

oz

ul,—y = f(¥),

J )

ﬁ ]:ﬂ:ﬂ = .9{.')‘)_‘
-}2 I
h_;é =0 = L'?((j)

Ne 13
VKkazaTh THI IIPHBEICHHOTO YPAaBHCHIA

2sin(r+y) - gz — (‘.(JS(y) Uy +xY Uy —3u+1=0

Ne 14
HpIIBe,‘IEHHOE YpaBHECHHE ABJIACTCA YPaBHCHHEM KaKOI'O THIIA

Upg = AUgy + AUy = 3uz +2uy +1=0

Ne 15

IIpuBeneHHOE ypaBHEHHS ABIACTCA YPABHSHHEM KAKOIO THITA
Upy + 82ty + 25uy, — 3u, +2=10

No 16
@VYHKIHH ¢, (x) U ¢,(x) Ha3EIBAIOTCA OPTOrOHAILHEIMH € BeCOM p(X) Ha IpoMexyTKe [a; b],

€CJIH BBIIIOTHAETCA PABEHCTBO

Ne 17
[IpH pelleHHH BOJHOBOIO YPaBHEHHA HeTPUBHAIEHOe pemerne 3agaun X' (x) + AX (x) =

0,X(x) # 0 umeet Buzx X(x) = D, cos VAx D, sin Vax +. ITpi 3aJaHHEIX TPAHHYHEIX
yeIoBHAX U, (0; t) = u,(I; t) = 0 coOcTBeHHasd (QYHKIIHA HMeeT BH]]

Ne 18

Metox @ypee pemeHns ypaBHEHHA CBOOOIHEIX KoleOaHNII KOHEUHOII CTPYHEI €
3aKpeIUIeHHBIMH KOHIIAMH COCTOMT B TOMCKe pemeHHs U(x; t) B BiJe

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
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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 auddepeHIHATEHEIME YPABHCHHAMH HEPEOr0 MOPAIKA

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*)

VCTaHOBHTE COOTBETCTBHE MLy IOABIHTCT PAIbHEIM BhIpakeHHeM QyHKIHOHATA [(V) =
Xy ' o
fxu F(x,y,v")dx n ocobeHHOCTAMH ypaBHeHHA Jiinepa-Tlarpamxa

1 F(y,y,r) = 2zy* 4+ 2y2%y | A BrmonnaeTes
- ABTOMATHUECKH
2 Fly,y.x) =97+ r; b Hmeer nepseiii aHTErpan
3 F(y,y,x) = 2% +9* B Anrebpangeckoe
4 Fly.f.x)=x* 4+ y* T Hud.yp. nepeoro nopaaxa

TIpu kaxux F(x,y, y") BapuaruoHHas 3aga4a ;1A QyHruHOHAIA [ (V) = fxl F(x,y,y)dx ue
o

HMeeT eMEIcTa (ypaBHeHHA Jiinepa-JIarpaH:xa BEINOTHEHB! ABTOMATHUSCKH)

Fly,y'.x) = z* +y*

F(y.y',x) = 2zy° + 2yz°y

Fly.y'. x) = 322y + 2yzy’
F(y.y.x) = x(y* +y°)

| | b2 | =

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

VKa3aTh, KAKOMY YPaBHEHHIO B YACTHBIX MIPON3BOIHEIX YIOBIETBOPAET QYHKINA z =

p(x® +y?)
1 f;:j'r - r:;—; =0;
2 y :;; + 13—‘; =0
’ v -5 =0
4 g—; — IS—: =0

Obmee pemerne z = ¢ (y — 2x) ABIALTCH pellleHHeM YPaBHEHHSA

1 5z t2- 5 =y
2 or oy +2=0
3 K2 g0
4 gz vay- 5 =0

Br10paTh, Kakas U3 JaHHBIX QYHKINN u = u(x; y) ABIdeTcd oONHM pelieHieM YpaBHEeHIA

= y. 3xeck C(y); C(X) - IPOHU3BOJIEHEIE (PYHKIIH

1 u(z,y) =y*/2+ C(x)
2 u(z.y) =2/ (%) + C(@)
3 u(z,y) =y*/2+C(y)
4 u(z,y) =zf (y) + C(y)
1d:= 1 dz
5 zor Tyoy =
HaiiTi NOBepXHOCTH, YIOBIETBOPAIOIIYIO YPAaBHEHHUIO y oy , IPOXOJIAIIYIO Uepes
napabony y? = z B IJIOCKOCTIH X = 0
| z= '_1}2 - 2
2 2=y’ + 1’ =2
3 z=1r%+19°
4 z=y?
dz z
L2 L (e=% —1 =0 2 = p(e*y—:
OGmee pemeHme ypaBHeHna * ( 2k ay HMeeT BHI ple™y r] Kaknwm Oynet

JacTHOE pEIMIEHHE 3TOr0 YPaBHEHHA, YIOBICTBOPAIOIIEE 3aJa1e Kormm:

z =3y + 27
=0 y+
1 z=3(e"y—xz)+2
2 z=/3(e*y —z) + 2
3 z=3Je*y—x+ 2
4 z=3(e"y — )% +2
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VKa3aTh, KaKyK HYKHO Cc/IellaTh 3aMeHY IIepeMeHHBIX B JIHHeHHOM A} pepeHIaIsHOM
YPaBHEHHH BTOPOTO MOPSIKA Uy, + 5uy,, + 4uy,, = 0, 4TOOHI IPHBECTH €T0 K KAHOHMIECKOMY
BHIY.
{=y+z, n=y+3x
2 E=y+4dz, n=y—2x
3 E=y—2z, n=y+=z
4 {=y—z,n=y—4dz
Ne 17
Kakoe 13 npuBe/leHHBIX YpaBHEeHHI ABIAETCA BOJHOBBIM YpaBHeHHEM?
1 Upp = ujuzr
2 w = a’u,,
2
3 gt = @ (Uzz + Uyy)
4 Usp + Uy = 0
Ne 18
Kakoe u3 npuBeieHHBIX ypaBHEeHHII ABISeTCSA YPAaBHEHHeM CBOOOIHEIX KoneOaHHI MeMOpaHEI?
1 Ugy = @2 Uyy
2 U = v,
2
3 Ut = @ (Uzzx + Uyy)
4 Usp + Ugr = ()
Ne 19
[TocTaBHTL B COOTBETCTBHE KPHBOMHHEIIHYIO CHCTEMY KOOPIHHAT H BIJ onepaTtopa Jlammaca A
B Hell
1  _ O*f L P*f L O'F CdepHnueckne
Af = dx? + ay? t 5:2 dep
b} , P 2 e :
2\ Ap_10 (,.9f a 19 JleKapTOBEI
Af =35 (’ (Jr) T 5 T o
3| _ 1 a (.28f 13 (wnpdf TMunuHIpHYeCKH
Af = 257 5) + mamsos (5005 ) + =577 . o
4 _ 1 10 (_of 10 ITapabommgeckue
AI T g 47 |7 da J«')cr + T OT
Ne 20
VKazaTh, Kakoil 13 guddepeHmIIanbHEIX 0IepaTOpPOB OTHOCHTCA K CMeIaHHOMY THITY
1 Y d
(J' .U) dx= + ay?
2 a9 2y
sz t(z+y )Tyf
3 2 9? %
("L_ + I)Ej;r2 + dy*
4 a2 (: 2 4 2) J°
Dx? - U v
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