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PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBUU C TPEBOBAHUSAMMU ®EJTEPA/TBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJIAPTA BBICIIIET'O OBPA3OBAHUS (@I'OC BO)

24.04.01 PakeTHbIe KOMIIJIEKCbI 1 KOCMOHABTHKA

ITporpamMMy COCTaBH/IU:
Kadeapa O6 BBICITAST MATEMATHKA

BenkoBa Anactacust JIeoHH/IOBHa, K.(.-M.H., IOLIEHT

Kadeznpa O6 BBICIIIASA MATEMATHUKA
Uepnycs [1aBesn [1aBnoBuy, K.T.H., AOLEHT, JOLEHT

ITporpamma paccmoTpeHa

Ha 3acefjaHUM Kadepbl-pa3paboTurika

paboueii mporpammbel 06 BBICIIIASI MATEMATHUKA
3aBenyrouuii kadenpoi Bunnuk I1.M., A.T.H., #oul.
ITporpamma paccMoTpeHa

Ha 3ace/|JaHUU BbIMyCKatollel Kadeapsl

A3 KOCMMNYECKHUE AIITIAPATBI M1 IBUT'ATE/IN

3aBeayrowmuii kKadezpoii babyk B.A., f.T.H., mpod.

JIUCT COI'JIACOBAHUA

roj, Habopa rpynmbl: 2025
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PABOYASA ITPOI'PAMMA JUCHAITI/IMHBI
BBICIIIAAA MATEMATUKA B HAYYHbBIX NCCJ/IEJOBAHUAX

Pa3pesnbl paGoueii mporpaMmsl

1. HEJIN OCBOEHIA JUCIUIIIVHBI

2. MECTO JMCHUIIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOJEP)KAHUME OVCLHUITJIMHBI

4. ®OPMbI KOHTPOJIA OCBOEHUA AU CLUTIIVIHBI

5. YYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECITEYEHUME JVUCLUIIJINHBI
6. MATEPMAJIBHO-TEXHWYECKOE OBECIIEUYEHUWE JUCIUITJIVHBI

IIpunoxxeHus K padoueii mporpaMmme AUCHUILIMHBI
o Ilpunoxenvie 1. AHHOTaLWMs paboueit MporpaMmel

o IIpunoxenue 2. TexHosmoruu u Gpopmsl 00yUeHHsT
o [Ipunoxenue 3. POH/bI OLIEHOUHBIX CPEZCTB



1. OE/IX OCBOEHMA AV CITUIT/IMHBI
Lenbto ocBOEHUS AUCLIUILIMHBI sIB/IsIeTCsl GOpPMUPOBaHKe Cle/lyrOLNX KOMIeTeHLIMH:

OIIK-1 — CnocobeH CaMOCTOSATE/IBLHO npn06peTaTb, pa3BHBaTb W TPUMEHATb MaTeMaThu4dyecCKue, eCTeCTBeHHOHAyuHble, COLIMa/IbHO-
S9KOHOMHYeCKHe u HpOdJeCCI/[OHa]'IbeIe 3HaHWA /1 pelleHrsa HeCTaHJAPTHBIX 3aJa4y, B TOM 4YWUC/Ie B HOBOM WM HE3HAKOMOM cpene U B
MEXAUCHUII/IMHADHOM KOHTEKCTe

OIIK-6 — CriocobeH aHa/IM3MpOBaTh, CUCTEMaTU3MPOBaTh U 060611aTh MH(OPMALIMIO 0 COBPeMEHHOM COCTOSIHMHM M TIePCIIeKTHUBAaX Pa3sBUTHS
PaKeTHO-KOCMUYECKOH TeXHUKH

@DOPMHUPOBAHHIO KOMITETEHLIMH CTY)KUT [OCTIKEHHE CIeAyIONX Pe3y/IbTaToB 00pa3oBaHus:
OIIK-1

3HAHUSA:

1. OCHOBHbIE METO/[bI PeLleHH sl 3a/jau BAPUALIMOHHOTO HCYHCTIEHHST;

2. OCHOBHBIE NOJIOXKeHHUs! (PYHKLMOHAILHOTO aHaIn3a, HeoOXo/Mble [i/1sl pellieHs 3a/ilau MaTeMaTHueCKor (usmky;

YMeHus:

1. MpaBU/ILHO OMpeJesisiTh MOZe/Tb PUMEHSIEMOH K/IacCHUecKoi 3aJlaud B 3aBUCUMOCTH OT (YOPMY/IMPOBKH UCXOJHOM 3a/jau;

2. KpUTUYEeCKU aHa/lu31pOoBaTh NlapaMeTphl IOCTPOEHHBIX MOjieriel ¥ UX pe3y/bTaThl;

HABbIKU:

paspaboTK HOBBIX METOAOB HCC/Ie[J0OBAaHHMS M WX IPUMEHEHHI0 B CaMOCTOSITE/NbHOM Hay4yHO-HCC/Ie0BaTeNbCkod ¥ B 06acTH
npoeccrioHaNIbLHON /1esITe/IbHOCTH.
OIIK-6

3HAHUSA:

1. oCcHOBHBIE 3a/1auv BapyuallMOHHOI'0 UCUUC/IeHNS;

2. OCHOBHBIE METO/bI PeLleHHsT 3a/jau MaTeMaTHUeCKoi (GU3MKH;

YMeHust:

1. crIocOBHOCTHIO K KPUTHUECKOMY aHaIU3y U OLIeHKe TI0CTaB/IeHHbIX 3a/lad, FeHePUPOBAHUIO HOBBIX H/iel MPH pelleHNy;

2. ciocobGHOCTBIO M/IAHUPOBATh U PellaTh 3aJaud COOCTBEHHOro MpogeCcCHOHAIBHOTO U JIMYHOCTHOTO Pa3BHUTHSI; MCC/Ie0BaTeNbCKUX U
MPAKTUYECKUX 3a/]au, B TOM UKC/Ie B MEXK/MCLUIIMHAPHBIX 06/1aCTsIX;

HABBIKU:

MPOEKTHPOBATh ¥ OCYILeCTB/ISITH KOMIUIEKCHbIE UCC/Ie/JOBaHHsl, HA OCHOBE 11eJIOCTHOTO CUCTEMHOTO HayYHOTO MOAX0/A.
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2. MECTO AV CHUIVIMHBI B CTPYKTYPE OOII BO

Juctunnvia BBICIIIASI MATEMATHKA B HAYYHBIX MCC/IEJOBAHUSAX siB/isieTcst AUCLIMIUIMHON 00s3aTe/IbHON YacTH
6s10ka 1 mporpamMmbI TIOATOTOBKH 110 HarpassieHuio 24.04.01 PakemHble KOMNIeKChbl U KOCMOHABMUKA.

CogiepkaHue [JUCLUIUIMHBI SIBISIETCS JIOTMYEeCKUM IIPOZIO/DKEHHEM COfiep)KaHMsl (PU3MKO-MaTeMaTHUecKol IOArOTOBKM OakanaBpa M
C/IY’)KUT OCHOBOW Ay ocsoeHust AucimrmuiiH: HAYUYHO-UCCJ/IEJOBATEJ/IBCKASI PABOTA, IIOAT'OTOBKA K ITPOLEAYPE
3AIIUTHI U 3AIIUTA BbITTY CKHOM KBAJTTU®UKAIIMOHHON PABOTHI, UCCJ/IEJJOBAHUE CUCTEM YITPAB/TEHUS



3. CTPYKTYPA N COJEPXAHUE NVCHUIT/IMHBI

OO61jas TPYZ,0eMKOCTb AUCLMIUVIMHBI COCTaBIseT 7 3.e., 252 u.

3.1. Copep)xaHue (JUAAKTHKA) AUCUILTHHBI

AyAuTOpHbIE 3aHATHS N
B KOHTAaKTHOIi (hopme g o
g8 HE]
£8 85
&~ o B 5]
g S 2 : 22 i:
& =] HauMeHOBaHHe Pa3/e/IoB H AWAAKTHUECKHX eJUHHL| =] ] g gE g E S g
2 z 2 a g £k g ®¢
= = £ g
3 2 = %3 H - @
] Sa Z g
= =
S} o
Paspen 1. Ipocrelimas 3ajjaua K/1IaCCHYeCKOro BapHalHOHHOro Heuncaenus. 1.1 Ipocreiiiuas 3ajjaua
5 9 K/IaCCHYeCKOro BapHaLMOHHOro ncuncienus. 1.2 Heobxogumoe yc/ioBye 3KCTpeMyMa B pocTeiinieii 3aaue 15 6 4 2 9 10 10
KJIaCCHYECKOr0 r0 HCUHCTICHHS.
Pazpen 2. Jlocrarousble yCI0BHsA €1a60ro MHHHMyMa B ipocreiieii 3ajaue, 2.1 JlocTaTouHble yCIOBUS
5 9 caboro MUHMMyMa B NpocCTelileii 3ajia4e KJ1aCCHYeCKOro BAPUALIMOHHOTO HCUNC/IeHHs]. 2.2 YcioBue 20 8 6 2 12 10 10
2.3 Ycnoue Skobu.
Paspen 3. @ynkuus Beitepmrrpacca. HeoOxogumoe ycioBrue CHIBHOr0 MHHHMYMa B IIpOCTefieii 3afgade
5 9 K/IaCCHYEeCKOro BApHALMOHHOr0 Hcuncienust. 3.1 Heobxoanmoe yc/ioBre CHILHOTO MHHUMYMa B 20 10 6 4 10 10 10
npocreiiieii 3ajiaue K/1aCCHYeCKOro BAPHALMOHHOTO HeuKc/IeHus. 3.2 dyHkius Beiiepiirpacca. Cesizh
ycioBuii Beiiepirpacca u Jl 3.3 JlocTatouHble yCIOBUSi MUHHMYMa (DYHKLIMOHaIA.
Paspien 4. Ilepsas u BTOpas () na. Diinepa-Jlarpamxa. 4.1 Tleppast u
5 9 BTOpasi BApHaLMK (yHKLMOHa A, YpaeHeHue Diiiepa-Jlarparxa. 4.2 Yenoeue SIkoGH 0 BO3MOXHOCTH 1 6 4 2 5 10 10
TIOCTPOEHHS T10/Is SKCTPeMareii.
Paspen 5. [IpHHIMN HAaHMeHbIero AercTBHs. 5.1 [IpocTeiiluas BeKTOpHast 3a/iaua K/1aCCHYeCKOro
5 9 BAPHALIMOHHOTO HCYHC/IeHHs. 5.2 TIPUHIIMIT HaHMeHBIIero fieficTeus. 5.3 EcTecTBeHHble TPaHUUHBIe YC/IOBHS 29 14 10 4 15 10 10
s ipocTeitiero ¢pyHKIMoHana. 5.4 Ypasrenue Jiinepa—Ilyaccona. 5.5 3agaua Bosbiia. 5.6
o pHUecKas 3ajjaua.
5 9 Paspen 6. 3ajaua JIarpanxka c r W Her 6.1 3apaua Jlarpamxa 13 7 4 3 6 10 10
TOJIOHOMHBIMH CBsA3sMH. 6.2 3a/iaua Jlarparska B IOHTPATHHCKOH dopme.
Bcero 3a 9 cemecTp 108 51 34 17 57 60 60
Paspen 7. O, ro ananusa. 1.1 OpToroHa/bHbIe CUCTeMbI (DyHKLIMIL,
5 10 psizibl M3 HUX. 1.2 YpaBHenue Beccens, ero pemenwe. 1.3 OproronansHocts dyHkimii Beccens. 1.4 nrerpan 11 3 2 1 8 5 5
Dypee.
5 10 Paspen 8. YpaBHeHue Masbix Kosebanuii. 2.1 Beigog 1 MabIX it criocobom 37 12 8 4 25 10 10
Manambepa. 2.2 BeiBog 1 p y MaJibIx KoneGanuii cocobam dypee.
5 10 Pa3gen 9. YpaBHeHHe TerIonpoBogHocTH. 3.1. BriBog y TerIor TH J17151 P X 40 15 10 5 25 10 10
cityyae. 3.2. Pewenne TeTIONpC TH JJ151 P CJlyyaeB.
5 10 Paspen 10. YpasHenus Jlannaca u Ilyaccona. 4.1 BuiBog u peienye ypaBHenus Jlannaca. 4.2 BeiBog 1 40 15 10 5 25 10 10
ITyaccoHa.
Pa3pen 11. JTuneii 2 B YaCTHBIX NP 5.1. Knaccudukariys IMHEHHBIX
5 10 ypaBHeHHit 2 MopsiKa B YaCTHBIX MPOM3BOAHBIX. 5.2. IIpHBesieHIe THHEHHbIX YPaBHEHNH K KAHOHHUECKOMY 16 6 4 2 10 5 5
BuzLy.
Bcero 3a 10 cemectp 144 51 34 17 93 40 40
Bcero no 252 102 68 34 150 100 100
3.2. AyAMTOPHBIN NPaKTHKYM
Oo0BeMm,
Ne Homep 1 HanMeHoOBaHHMe pa3jesna
Tema NMPAaKTUYECKOro 3aHATHA ayAa.
n/n M CIMTUTAHBI
YyacoB
o Hpomeﬁmaﬂ 3a/iayua K/1aCCHU4YeCKOro BapyuallMOHHOI'0 UCYHUC/IeHUS. HEO6XOAI/IMOG
Pasgen 1. [Ipocreiias 3afaua o .
1 YC/I0BHE SKCTPEMYMa B IIPOCTEULLIEH 3ajaue K/1aCCUUeCKOro BapualiliOHHOT'O 2
K/IaCCUY€eCKOro BapyualliOHHOI'0 UCUHC/IeHUS.
HCYUCTIeHUA
,HOCTBTO‘IHI:IG yciaoBusa craboro MUHUMYMa B npocmﬁmef/’l 3ajiaue
Pa3/:gen 2. ,HOCTE!TO‘{H]:IE yciaoBus cnaboro
2 S K/IaCCUY€eCKOro BapUaLMOHHOTO UCUUC/IeHNs Ycosre Jlexxangpa. Yciosue 2
MUHMMYyMa B NIPOCTelIlel 3azaue.
SIko6u.
Paszen 3. ®ynkuus Beifepiirpacca. Heobxoz1Moe yc/i0BHe CUIbHOTO MUHHMYMa B TIPOCTelIiel 3ajjaue
3 H606X0,E[I/IMOE ycioBue CUIbHOIO MMHUMYMa K/1aCCHUECKOTO BapUALJMOHHOT'O UCUYHC/IEHUSA. chHKL[I/IH Bef/'lepLHTpacca. Casi3b 4
B npoc*reﬁmel‘/'l 3a/iaye KjiaCCU4yeCcKoro yC]IOBI/Iﬁ Beﬁemepacca u JIE)KaH,qpa. ,HOCTHTO‘IHI:IE yciaoBYsA MUHUMYMa
BapyaljMOHHOI'0 NCUYUC/IeHHUA. q)yHKLlI/IOHa]'Ia.
Paszen 4. Ilepsas 1 BTopasi BapuaLiui o
o P pas Baprary IepBast 1 BTOpasi Bapyalyu (yHKLIMOHAMA. YpaBHeHHe Diiniepa—I/larpanxa.
4 |dyHKIMOHaNa. YpaBHeHHe Diiepa- . 2
Ycosue SIko6u 0 BO3MOXKHOCTH TIOCTPOEHHUSI TI0/Ist SKCTpeMasiei
Jlarpatxa.
Hpomeﬁmaﬂ BEKTOpHas 3aZiaya Kj1aCCHYeCKOro BapUaljuOHHOTO0 UCYHUC/IEHUS.
. HPI/IHL[I/IH HavMeHbIlero ,Z[eﬁCTBPIH. EcrecTBeHHbIE TpaHWYHbIE YyC/IOBUA 11
5 |Paspgen 5. IIpyHLMI HaMeHbLIEro JAeHCTBUS. - o 4
npocTeiiiiero QyHKIMOHaMa. YpaBHeHue Ditnepa—Ilyaccona. 3asaua borebria.
H3OHEPI/IM€TPI/I‘—IGCKaﬂ 3ajayva.
6 Paszien 6. 3agaua Jlarparka ¢ roloHOMHBIMU |3afiaua JlarpaHka c roJIOHOMHBIMU CBsI3sIMU. 3aflaua JlarpaHka B IIOHTPSITMHCKOM 3
1 HETOJIOHOMHBIMHU CBA3SIMH. ClJOpME.
Bcero 3a 9 cemecTp 17
7 Pa3,aen 7. OT,Z[EIII:HLIE pa3zesbl OpTOFOHaJ’IbeIE CHUCTEeMbI El)yHKL[Hﬁ, PAAbI U3 HUX. ypaBHEHI/Ie Beccens, ero 1
q)yHKL[I/IOHaHbHOI‘O dHa/I13a. peienue. OpTOFOHﬂHbHOCTb q)yHKL[HI/I Beccens, HHTerpasn <I>ypbe.
. BrIBOJ 1 pellleHKe ypaBHeHUs Ma/ibIx Kojebanuii ciocobom [Tanambepa. Briso,
8  |Pasgen 8. YpaBHeHUe MaJbIx KojebaHU. A UMD yp ” A P A 4
Y pellieHre ypaBHeHUsI MajIbIx KosiebaHuii criocobam ®yphe.
9  |Pasgen 9. YpaBHeHue TenionpoBOgHOCTH.  |BbIBOJ U pellleHKe ypaBHeHHUs TeIJIONPOBOAHOCTH Jijisl Pa3/IMUHbIX C/1y4yaes. 5
BriBog 1 pellieHne aBHeHus Jlamnaca. BeiBo/ v pellieHUe ypaBHEeHUS
10 |Pasgen 10. YpaBHeHnus Jlannaca u ITyaccoHa. AMD yp AP yp 5
ITyaccona.
Paszen 11. JIuneliHble ypaBHeHuUs 2 NopsjKa o
11 JIuHeliHble ypaBHeHHs 2 TIOPsJKa B YaCTHBIX MIPOU3BOJHbIX. 2
B UaCTHBIX ITPOXW3BOJHBIX.
Bcero 3a 10 cemecTp 17
3.3. CamocrosiTenibHas pabora crygenta (CPC)
Ne O6neMm,
o/ HOMEP U HaMMEHOBaHHeE pa3jie/ia THCHUII/IHHbI COAEP)KHHHE y‘leﬁHOI‘O 3ajlaHUAA YacoB
o HOBTOpEHI/Ie HEO6XO,E[HMBIX yC/'IOBI/Iﬁ JIOKAJ/IbHOT'O 3KCTpeMyMa
Pasgen 1. [IpocTeliuas 3afaua KI1acCH4eCKOro L
1 T1aIKOu ¢)yHKuI/II/I HEeCKOJIbKUX TepeMeHHbIX. I/IayquI/Ie II0CTaHOBKH 9
BapuallMOHHOI'o NCUUC/IeHUA. o o o
TIPpOCTeHIIer BapUallMOHHOU 3aJauu.
2 Pa3,aen 2. ,ZlOCTEiTO‘{H]:IE ycnoBus cnaboro MHWHHUMYMa B HOBTO[)EHI/IE AO0CTAaTOYHbIX yCJ'[OBHI‘JI JIOKa/IbHOI'0 3KCTpeMyMa 12

6
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TIpoCTeiiieif 3asaue. ra/ikol (PYHKLIM HECKOJIBKUX ITepeMeHHBIX. V3yueHne
(opmympoBok ycnoBuii JIexxaHapa u SIkobu.
Pazpen 3. ®ynkuus Beitepiurpacca. Heobxogumoe W3yuenue ycioBuii Jlexxanapa u Sko6u, ¢dyHkuun Beiieprurpacca,
3 |yc/oBHe CHIBHOTO MUHMMYyMa B IIpOCTeMIiieil 3afiaue JI0CTaTOUHbIX YCJIOBUM CUIBHOTO MUHMMYMa UHTerpajbHOro 10
K/IaCCUYeCKOT0 BAPUALIOHHOIO MCUUC/IeHUS. (dyHKIMOHaA.
Paszien 4. Tlepsast 1 BTOpas BapHaLHH GYHKLHOHATA, TToBTOpeHue GopMysibl MHTETPUPOBAHMS 10 YACTAM U
4 o nuddepeHIPOBaHUS 110/, 3HAKOM HHTerpasa. V3yJeHure BeIBOAA 5
YpaBHeHUe Ditnepa-Jlarpanxa. <
ypaBHeHUs1 Diifepa.
5  [Pasgen 5. Tipusmym Hammerbimero fedicrans, N3yueHne BeKTOpHOU 3a/la4M BAPNALHOHHOTO HCUHMCTIeHN, 15
MpPUHLIMIIA HauMeHBbLIero feiicTBYs, ypaBHeHUs1 Diinepa-IlyaccoHa.
Pasjen 6. 3ayiaua JIarparKa ¢ FOOHOMHBIMH i TToBTOpEHME yCIOBHOTO SKCTpeMyMa (DYHKLMN HeCKOJIBKHX
6 repeMeHHbIX. M3yuenue 3ajaun Jlarpanka ¢ roJloHOMHBIMU 6
Hero/ioHOMHBIMHU CBS3SIMH.
CBSA3SMHU.
Bcero 3a 9 cemecTp 57
7 Paspnen 7. OtzesnbHble pa3zess! QyHKLHOHAIBHOTO TToBTOpeHue TeMsbl «Psabl @yphe, onepaljioHHOe UCUUCIeHUe» U3 8
aHa/M3a. 06111ero Kypca BbICIIel MaTeMaTHKH
PeltieHue npe/iyio>keHHbIX 3a37a4. [IocTpoeHre MaTeMaTU4yeCKUX
8  |Pasgen 8. YpaBHeHUe MabIx KojiebaHHUIA. MoZeneii [isl ypaBHEeHHs! TeIIONPOBOSHOCTH 1 UX BU3yaIM3aLysi C 25
[OMOIL[bIO CHCTEMBI KOMIIBIOTEPHOH anreGpsl.
Pemenue npeyio)keHHbIX 3aja4. [IocTpoeHre MaTeMaTHYeCKUX
9  |Pasgen 9. YpaBHeHUe TeN/I0NPOBOJHOCTH. MoZenel sl ypaBHeHUs! TellJIONPOBOJHOCTY U UX BU3yaIU3alysi C 25
TIOMOII[bIO CHCTEMbI KOMHLIOTEPHOﬁ anre6p1>1,
PeinieHue npe/yiokeHHbIX 3a7a4. [locTpoeHre MaTeMaTU4yeCKUX
10 |Pasgen 10. YpaBHenus Jlannaca u [lyaccoHa. Moziesiel 71 3a7ia4 U UX BU3yaIM3aliysi C TIOMOLIBIO CHCTeMBbI 25
KOMIIBIOTEPHOH anreOpsl.
1 Paszen 11. JIuHeiiHble ypaBHeHUsI 2 IOPsi/iKa B YacTHLIX  |VI3yueHue TeopeTHUeCKOro Marepuasna. PelieHue pesioyKeHHbIX 10
[IPOU3BOZHBIX. 3a7a4.
Bcero 3a 10 cemecTp 93
4. @OPMbI KOHTPOJIAA OCBOEHUA AVCIUIT/IMHBI
CEMECTP HEJEJ/IM CEMECTPA
1 2 3/4|/5| 6 |7 8 9/ 10 |11 12 13 14 15 | 16
9 BII3 ap BII3 ap BII3 BII3 ap 3a4.
10 BII3 ap BII3 ap BII3 BII3 ap mud. 3a4.
YcoBHbIe 0603HaUeHHST:
e [IP — auarHoctuueckasi paboTta;
o BII3 — Bonpocel/3aganus 1o Temam I13;
® 33u. — 3aueT;
o aud. 3au. — upepeHIMPOBaHHBIN 3auerT.
TeKymuii KOHTPO/Ib YCIIeBaeMOCTH CTYZIeHTOB TIPOBOAUTCS B JICKPeTHbIe BpeMeHHbIe HHTepBaJlbl B C/IeAyOMUX (hopMax:
JMarHocTryeckast pabora;
BOIIPOCKI/3aiaHus 110 TeMam I13.
IIpomMe)xyToUHas aTTecTanusa IPOBOAUTCS B (hopmMax:
3auer;
i depeHIMPOBaHHBIN 3aueT.
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5. YYEBHO-METO/JUYECKOE 1 TH®OPMAIIIOHHOE OBECITIEUEHIE
JUCLIUILINHBI

5.1. OcHoBHas IuTeparypa o AUCLUILIMHE:

1. A. A. KoHoHoga, A. JI. BesikoBa. . YpaBHenusi Mmaremaruueckoii ¢pusvku. CI16.BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2019, 371. pec.

. A. A. KoHoHoBa, A. J1. BenkoBa. . YpaBHeHust MateMatuueckod ¢usuku. CI16.BI'TY "BOEHMEX" um. [1. ®@. YctuHoBa, 2019, 66 3K3.

. A. T1. Pabyko. VIHauBHyasbHbIe 3aiaHust TI0 Bbiciei mateMarrke. U. 4 OneparivonHoe ucuucienue. BI'TY "BOEHMEX" um. /1. ®.

YctuHoBa, 2007, 351. pec.

4. A. 1. Pabymiko. IHauBYAYyabHBIE 3a/laHus M0 BhICIIel Matematuke. U. 4 OnepatonHoe ucuuciaenre. BI'TY "BOEHMEX" um. [I. @.
Yctunosa, 2007, 198 3k3.

5. A. I1. Ps6yuiko, B. B. Bapxaros, B. B. [lepxaget;. Psager. BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2007, 146 3k3.

6. A. 1. Psbyuiko, B. B. Bapxatos, B. B. [lep)xaBer. IHAuBHIya/ibHbIE 3ajaHUs TI0 BhICIIel MateMaruke. Y. 3 Psaapl. BT TY "BOEHMEX"
umM. [1. @. Yerunosa, 2007, a51. pec.

7. B. I1. Poaun. . Bapuatmontoe ucuucienue. CI16.BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2017, 371. pec.

8. B. I1. PoauH. . Bapuarmonsoe ncuncienve. CII6.BI'TY "BOEHMEX" um. []. @. YctunoBa, 2017, 50 3K3.

9. B. 1. Bansko, O. B. Epmoiuuna, I'. H. KyBeIpkuH. . BapualjoHHOe ncurc/ieHre U onTuMasbpHoe ynpasneHue. M.: M3g-so MI'TY um. H.

3. Baymana, 2018, 30 3k3.

w N

B
10. B
11.B
12.B

JI. ®aiiHmMuAr. . OpToroHaneHble QYHKIMHU U Kpaeble 3aaud. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 351. pec.

JI. @aiiHmuaT. . OpToroHasbHble PyHKLMM U Kpaesble 3agaun. CII6.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2021, 146 3k3.

JI. ®aitammugT, H. B. Tapacosa. . Hekotopeie ypaBHeHUs1 MaTeMaTtrueckoi ¢pusuku. CI16.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2016, 351. pec.

13. B. JI. @aiinuvugr, H. B. Tapacosa. . Hekotopsie ypaBHenust MateMaruueckoit ¢pusuku. CI16.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,

2016, 39 3K3.

14. M. O. JlebepeB. . Beesienue B BapuarjoHHoe ucurciaenve. CI16.BI'TY "BOEHMEX" um. []. @. YctunoBa, 2022, 351. pec.
15. M. O. Jlebepes. . Beenenue B BapuarimonHoe ucuncienve. CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2022, 27 3K3.

5.2. [lomoiHUTe bHAsE TTEpaTypa Mo JUCLUTUIAHE:
He Tpebyercsl.

5.3. Ileprofrueckye U3LaHUs:
He TpebyHoTCs.

5.4. [lepeuensb pecypcoB WHGOPMALIMOHHO-TEJIEKOMMYHHKALIMOHHOM ceTh "MHTepHeT", He0OX0AUMBIX [JIs1 0CBOEHHS JUCLIATIINHEIL, 3/IEKTPOHHbBIE
61O/IHOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'maBHast — O6pa3oBaresbHas ruiardopma FOpaiit. [I7s By30B 1 CCy30B.;
2. https://library.voenmeh.ru/ — ®yHnamenTansHast 6ubmioreka BITY «BOEHMEX» um. [1.®. YcrtuHoBa.

CoBpeMeHHble podeccroHabHbIe 0a3bl JaHHbIX:

1. https://rusneb.ru — HaroHansHast s5ekrponHasi 6ubnnoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anekTpoHHast 6ubnuoreka «KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBas 3nekTpoHHast 6ubMoTeKa Poccutickoro $oHza GyH/AaMeHTaIbHbIX UCC/Ie0BaHHUH.

VHbopManoHHBIe CIIPAaBOYHbIE CHCTEMBIL:
1. TexskcnepT — M OpMaLMOHHBIH MOpTan TeXHU4YecKoro peryavpoBanus: Hopmel, npaBuna, ctaHjapThl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[] TOCToB cobcTBeHHoi reHepariuu BI' TY
"BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTIIntoc- mHGOpMaLMOHHBII TOpTa/ paBoBOi MH(pOpPMAaLUH.
5.5. [IporpaMmmHoOe obecrieueHue:
He TpebyeTcst.

5.6. lHopMarioHHbIe TeXHOTOTHN:

B3auMo/iericTBue ¢ obyuarormmucs nocpeactsom DMOC Moodle BITY « BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEUEHHME AVCIOUIT/IMHBI

6.1. J/IeKLiHOHHBbIE 3aHATHS:

CrielMaIM3UpoBaHHble TpebOoBaHMs TI0 000PYA0BAHHIO OTCYTCTBYIOT; ayJUTOPHSI C [I0Ca/{0UHBIMKI MECTaMH I10 KOJIMUeCTBY CTY/IeHTOB;
JIOCKa.

6.2. IIpakTHUecKHe 3aHATHS:
1. AyauTopusi € YMCJIOM NOCaJJ0UHBIX MECT He MeHbIIIe KOJIMYeCTBa 00yJaroInXcsl.

6.3. IIpouee:

1. pabouee MeCTO MperiofaBaTesIsi, OCHAIEHHOE KOMITHIOTEPOM C JOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTyeHTOB, OCHAI[EHHbIE KOMITBIOTEPAMH C AOCTYTIOM B IHTepHET, NpejHa3HaueHHbIe 151 PabOTHI B 3/IEKTPOHHON
obpa3soBare/bHOM cpefe.



TIpunoxenue 1
K paGoJeii mporpaMme JHCIIITHHBE
BBICIIIASI MATEMATUKA B HAYYHbBIX MUCCJIEJOBAHUSIX

AHHoTanus padoueii nporpaMmsI

Ouctunniia BBICIHASI MATEMATHUKA B HAYUYHBIX MCCJ/IEAOBAHUMSAX sBisieTcss AUCLUIVIMHON 00s3aTe/IbHOH 4YacTH
6/10ka 1 mporpamMmbI MOATOTOBKY 10 HarpaeieHuio 24.04.01 PakemHbie KOMNIEKChbl U KOCMOHA8MuKa. JINCLUIUINHA peanu3yeTcs Ha (akysbrere
O EcrectBenHoHayuHbii BI'TY "BOEHMEX" um. 1.®. Yctunosa kadenpoii O6 BBICIIIAS MATEMATUKA.

JucrunivHa HateneHa Ha ()OpMHUpPOBaHHe KoMnemeHyull:
OIIK-1 CriocobeH caMOCTOsITe/IbHO NTPHOOpeTaTh, pa3BUBaTh M NPUMEHSTh MaTeMaTHuecKre, eCTeCTBeHHOHAYYHbIe, COLIMaIbHO-9KOHOMUYUECKIe
U npog)eCCHOHa/IbHBIe 3HAHMS IS pellleH|ss HeCTaHJApTHBIX 3a/jad, B TOM UKMC/le B HOBOW WM HE3HAaKOMOH cpeie ¥ B MeXAWCLMIUIMHAPHOM
KOHTEeKCTe;
OIIK-6 CriocobeH aHaW3MpOBaTh, CHCTEMAaTH3UpOBaTh U 00001IaTh MHGOPMALMIO O COBPEMEHHOM COCTOSIHMM M TIePCIIEKTHBAX Pa3BUTHS
PaKeTHO-KOCMUYEeCKOM TeXHUKH.

Copiep>kaHie JUCLIMIUIAHBI OXBaThIBAET KPYr BOIMPOCOB, CBS3aHHBIX C TMOCTAHOBKOW 3a[aud M TIOCTPOEHWS MAaTeMaTHUeCKOW MO [ist
peasibHBIX YC/IOBH, UCIIOMB3Ys METOJbI M MOJE/M BBICIIEH MAaTeMaTUKH; a TaKKe MPEeJCTABIEHHUs Pe3y/IbTaTOB CBOMX WMCC/IEOBAHUI B BHIE
TOJTHOM MaTeMaTrueCKOl Mojiesiu.

TIporpamMmoii AUCLUIITHHEI [IPEAYCMOTPEHBI CJIEAYIOLIHE BUABI KOHTPOJIS:
TeKyIuii KOHTPO/Ib YCIIeBAeMOCTH CTY/IEHTOB TIPOBOJUTCS B AUCKPETHBIE BDEMEHHbIE MHTEPBAJIbl B CIEYIOLMX HopMax:
e /MarHocTHueckas pabora;

e BOIPOCHI/3afiaHus 1o Temam I13.

IIpoMe)KyToUHas aTTecTanus IPOBOAUTCS B popMax:
*  3aueT;
e v depeHIMPOBAHHBIN 3aUeT.

O611ast TPYAO0EMKOCTb 0CBOEHHsI AUCLIMIVIMHBI COCTaB/sieT 7 3.e., 252 u. [TporpaMMoii AUCLIUIUIMHBI MPeAyCMOTPEeHbI JIEKLIMOHHBIe 3aHATHs (68
u.), npakTryeckue 3aHsTus (34 4.), camocTosiTesibHast pabora ctyzgenTa (150 u).
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TEXHOJIOI'MA 1 ®OPMBbI OBYYEHUA

PeKoMeHJAIMH 110 0CBOEHHIO JUCLHMILUIHHBI JJIs1 CTYAeHTa

TIpunoxenue 2
K paGoueii mporpaMme JHCIIITHHBE
BBICIIASI MATEMATUKA B HAYYHbBIX UCCJIEJOBAHUSIX

TpyaoeMKOCTb OCBOEHHs] JUCLMIUIMHBI cocTaBisier 252 4., w3 HuX 102 4. ayguTopHBIX 3aHATHM, W 150 u., OTBeleHHBIX Ha

CaMOCTOATE/IbHYIO pél6OTy CTy[leHTa.

PekoMeHZaliK 110 pacripesie/ieHro yueGHOro BpeMeHH M0 BHJAM CaMOCTOSITENIbHOM paboTel U paszesiaM AWCLUIUIMHBI NIPUBEJEHbI B

Tabnure.

KoHTpO/Ib 0CBOEHUsI AWCLIMIVIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IT0/IOXKeHHeM O TeKylleM, PyOe)XKHOM KOHTpOJie yCreBaeMOCTH U

MIPOME)KYTOUHOH aTTecTaliy 00yJaroLuXcs.

@DopMBI KOHTPOJIS1 U KPUTEPUH OLIeHUBaHUsI NIPYBe/leHbl B pH/IokeHnH 3 K Paboueii nmporpamme.

HaumeHoBaHue padoThI

PexkomeHyemas iMTepaTypa

TpyaoeMKoCTb,
yac.

PBBAEJI 1. HpOCTEﬁmaﬂ 3a/jla¥ya K/1aCCHYeCKOro BapuarfjuOHHOro HCYHC/JI1eHus.

TToBTOpeHIe HeOOXOAMMBIX YCIOBUH JIOKaTbHOIO SKCTPEMyMa
r1ajKoi GyHKIMM HeCKOMbKMX MepeMeHHbIX. VI3yueHue
M0CTaHOBKM MpOCTeiilllelf BapHuaLjMOHHOM 3a/iauu.

B. I1. PoguH. . Bapuaumontoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017 (1)

B. 1. Banbko, O. B. Epmoiuna, I H. KyBBIpKUH. .
BapuanyoHHOe UCUMC/IeHre U ONTUMa/IbHOe YIIpaB/ieHHe:
M.: U3g-Bo MI'TY um. H. 3. baymana, 2018 (1)

B. I1. PopuH. . BapuaumonHoe ucuucnenue: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2017 (1)

M. O. JlebezieB. . BBezieHre B BApHALIOHHOE UCUKC/IEHHE:
CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (1)

Wrtoro 1o pasgeny 1

Pa3pen 2. locraTouHble yCIOBUA €J1aG0ro MUHMMYMa B IIPOCTelLIel 3agaye.

[ToBTOpeHHe AOCTAaTOUHBIX YC/IOBUI JIOKAJLHOTO 9KCTPeMyMa
r1a/Kol (PYHKLM HeCKOJIBKUX IlepeMeHHbIX. V3yueHne
chopmynrpoBok ycnosuii Jlexanzapa u SIkobu.

M. O. JlebezeB. . BeeieHne B BApHALIOHHOE HCUKC/IEHHE:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2022 (2)
B. I1. PopuH. . BapuaumonHoe ucuucnenue: CI16.BI'TY

"BOEHMEX" um. [I. @. YctrHoBa, 2017 (2)

B. 1. Banbko, O. B. Epmouna, I H. KyBbIpKuH. .
BapuaruoHHOe ucuyucieHre U ONTUMaJIbHOe YIIpaB/eHue:
M.: U3g-Bo MI'TY um. H. 3. Baymana, 2018 (3)

b. I1. Pogus. . BapnaronHoe ncuncienue: CII6.BT'TY

"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (2)

12

WToro o paszeny 2

12

Pa3zpaen 3. ®yukuus Beiiepmrpacca. HeoGxoaumoe ycioBHe CHIBHOI0 MHHHMYMA B IPOCTeHIIeH 3aaue K/1aCCHYeCcKoro
BapHaLIOHHOT'0 MCYHC/ICeHHUS.

W3yuenue ycioBuii Jlexxanzapa u SIkobu, hyHKIuu
BeliepiuTpacca, 0CTaTOUHbIX yC/I0OBUIA CUTBHOTO MUHUMYMa
WHTerpaabHOro QyHKIMOHAIA.

B. 1. PoguH. . Bapuarmontoe ucuuncienuve: CI16.BTTY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (3)

B. I1. PoguH. . Bapuauuontoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (3)

M. O. JlebezieB. . BBesieHne B BApHALIOHHOE HCUKC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [l. @. YcruHoBa, 2022 (2)
B. 1. Banbko, O. B. Epmomuna, I H. KyBbIpKUH. .
BapuarjuoHHOe 1cuncieHre U ONTHMaJIbHOe YIIpaB/eHue:
M.: U3g-B0o MI'TY um. H. 3. baymana, 2018 (3)

10

Wroro no pasgeny 3

10

Paspen 4. IlepBasi 1 Bropasi Bapuanuu QyHKIHOHAa1a. YpaBHeHHe Jitiepa-Jlarpanxa.

[ToBTOpeHue GOpMy/IbI HHTETPUPOBAHMUS 0 YACTSIM U
b depeHLMpOBaHys 10/, 3HaKOM MHTerpasna. V3yueHue BbIBOA
ypaBHeHus1 Dinepa.

M. O. Jlebenes. . BBefeHre B BapHal[iOHHOE UCUKCIEHUE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (3, 4, 5,
6, 13)
b. I1. Pogus. . BapnanmonHoe ncuncienue: CII6.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (4)
B. I1. PoguH. . Bapuauuontoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (4)
B. 1. Bansko, O. B. Epmoiuuna, I H. KyBBIpKUH. .
BapualoHHOe Mcuuc/ieHre U ONTUMa/IbHOe YIIpaB/ieHHe:
M.: U3g-Bo MI'TY um. H. 3. baymana, 2018 (2, 4)

Wroro o pasgeny 4

Pa3zpaen 5. IIpuHIOMI HaHMeHbIIero /{eHCTBHS.

V3yyeHue BeKTOPHOM 3a/jaull BapUaL{IOHHOTO UCUMC/IeHUS],
MPUHLMIIA HAUMeHBILIero JieficTBYs, ypaBHeHus Dilnepa-
ITyaccona.

B. I1. PopuH. . BapuaumonHoe ucuucnenue: CI16.BI'TY
"BOEHMEX" um. [I. @. YcruHoBa, 2017 (5)

B. I1. PoguH. . Bapuauontoe ucuucienve: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (5)

M. O. Jlebezier. . BeeieHne B BApHALIOHHOE HCUKC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2022 (9, 10,
12)

B. Y. Bansko, O. B. EpmomuuHa, I'. H. KyBbIpKuH. .
BapualoHHOe Mcunc/ieHre U ONTUMaIbHOe yIIpaB/ieHue:
M.: U3g-Bo MI'TY um. H. 3. baymana, 2018 (4)

15

Wrtoro 1o pasgeny 5

15

Paanen 6. 3auaqa JIarpamKa C rOJIOHOMHBIMH U HEr0JIOHOMHBIMH CBA3AAMH.

IMoBTOpEHHe yCI0BHOTO SKCTpeMyMa (DYHKLMM HeCKOTBKUX
nepeMeHHbIX. M3yueHue 3azjauu Jlarpatka ¢ FOJIOHOMHBIMHU

11

M. O. JlebezieB. . BeeieHne B BApHALIOHHOE HCUKC/IEHHE:
CII6.BT'TY "BOEHMEX" um. []. ®. YctuHora, 2022 (7)
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CBA3SAMU.

B. I1. PoguH. . Bapuarmontoe ucurncienuve: CI16.BT'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (4)
B. I1. PoguH. . Bapuaumontoe ucuuncienue: CI16.BI'TY
"BOEHMEX" um. [I. @. YctrHoBa, 2017 (4)
B. 1. Baneko, O. B. Epmoiuuna, I H. KyBeIpKUH. .
BapuanyoHHOe UCUMC/IeHre ¥ ONITUMa/IbHOe YIIpaB/IeHHe:
M.: U3g-Bo MI'TY um. H. 3. baymana, 2018 (4)

Wroro no pasgeny 6

Paszpen 7. OtaenbHbIe pasfesbl QyHKIMOHATLHOTO aHA/IN3a.

[MoBTopenue TeMbl «Psizipl Dypbe, onepalioHHOE UCUHCTIEHHE»
13 0611jero Kypca BbICILel MaTeMaTHKU

A. A. KoHOHOBa, A. JI. benkosa. . YpaBHeHUst
maremaruueckoit ¢usuku: CI16.5I'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (1)

B. JI. @aiiHiMuAT. . OpToroHanbHble GyHKIMK U KpaeBble
3azaun: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHora, 2021
12
B. JI. ®aiiHmmuAT. . OpToroHasnbHble (GyHKLMU 1 KpaeBble
3azaun: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHora, 2021
12
A. TI. Psbyuiko. HAMBH/Iya/IbHBIe 3a/JaHKs 110 BBICLIEH
MareMmaruke. Y. 4 OnepanjioHHoe rcuucienve: BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2007 (16)

A. TI. Psbyuiko. HAMBH/ya/IbHBIE 3a[JaHKS T10 BBICLIEH
MareMmaruke. Y. 4 OneparjioHHoe rcuucienye: BI'TY
"BOEHMEX" um. [1. @. Yctunosa, 2007 (16)

A. 1. Ps6yuiko, B. B. Bapxartos, B. B. [lepxaBel. Pszpi:
BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007 (12)

A. A. KoHoHoBa, A. JI. Benkoga. . YpaBHeHuUst
maremaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (1)

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxasel.
VnuBrzyanbHble 3a/laHuys 110 BhICIeld Matemartyke. U. 3

Psiger: BI'TY "BOEHMEX" um. /1. @. Yctunosa, 2007 (12)

Wroro no pasgeny 7

Paspesn 8. YpaBHeHHe Ma/IbIX KO/IeOaHHH.

Perenue npezioxkeHHbIX 3a1au. [locTpoeHre MaTeMaTUueCKUX
Mogenelt [isi ypaBHEeHUsI TeIIONPOBOJHOCTH U UX BU3ya IM3aLiyist
C MIOMOIIIBI0 CUCTEMbI KOMITbIOTEPHOM a/reOphbl.

A. A. KoHoHoBa, A. JI. Benkosa. . YpaBHeHuUst
maremaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (2)

B. JI. ®aitnmmuat, H. B. Tapacosa. . HekoTopble ypaBHeHUst
maremaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2016 (1)

A. A. KoHoHOBa, A. JI. benkoBa. . YpaBHeHuUsI
MmareMaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (2)

A. II. Psbyuiko, B. B. Bapxartos, B. B. [lepxaBeL;. Pszpi:
BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007 (12)

B. JI. ®aiinmvugr, H. B. Tapacosa. . HekoTopble ypaBHeHUsT
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YcrunoBa, 2016 (1)

A. TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxxaset.
VnpuBrzlyanbHble 3a/laHys 110 BbIcllel MaTemartyke. U. 3
Psgei: BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2007 (12)

25

Wrtoro no pasgeny 8

25

Pa3pen 9. YpaBHeHHe TenionpoBoJHOCTH.

PeeHue npezioxkeHHbIX 3a/1au. [TocTpoeHre MaTeMaTUueCKUX
Mogeneit [yisi ypaBHeHUs! TeIIONPOBOJHOCTH U UX BU3ya IM3aLiyst
C MIOMOIIIBI0 CUCTEMbI KOMITbIOTEPHOM a/reOphbl.

B. JI. ®aitrimvugT, H. B. Tapacosa. . Hekotopble ypaBHeHUsT
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YcruHoBa, 2016 (2)

A. 1. Psiby1iko. HAWBH/ya/IbHBIE 33JAHKS 10 BBICIIEH
Maremaruke. Y. 4 OnepanjoHHoe ucuucienue: BI'TY
"BOEHMEX" nm. [I. ®. YcruHosa, 2007 (16)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUst
MmareMaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (3)

A. T1. Psgbyuiko. IHAWBUyaTbHbIE 33JaHUsI TI0 BBICIIEH
MmareMartuke. U. 4 OnepaiponHoe ucurcienue: bI'TY
"BOEHMEX" nm. [I. ®. YcruHosa, 2007 (16)

B. JI. ®aitHimuaT, H. B. Tapacosa. . Hekotopble ypaBHeHust
MmareMaruueckoit pusuku: CI16.BT'TY "BOEHMEX" um. [I.
®. YeruHoBa, 2016 (2)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUsI
MareMaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YeruHoBa, 2019 (3)

25

Wroro no pasgeny 9

25

Paspen 10. YpaBHenus Jlannaca u Ilyaccona.

PeliieHue TIPeIOKeHHBIX 3a7au. I10CTpoeH e MaTeMaTHIeCKIX
Mozesield 71st 33/jaU U UX BU3Ya|3aLiKisi C MOMOLLBI0 CHCTEMBI
KOMITbIOTEPHOM anre6psbl.

12

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
maremMaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcrunoBa, 2019 (4)

B. JI. ®aitHimuaT, H. B. Tapacosa. . Hekotopble ypaBHeHust
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@. YcruHoBa, 2016 (3)
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B. JI. ®aitnmmuaT, H. B. Tapacosa. . HekoTopble ypaBHeHUst
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YerunoBa, 2016 (3)
Wroro no pasgeny 10 25
Paspesn 11. /IuHeliHbIe ypaBHeHHUs 2 NOPSAKa B YaCTHBIX NPOU3BOAHBIX.
B. JI. ®aitnmmvugT, H. B. Tapacosa. . HekoTopble ypaBHeHUsT
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YcruHoBa, 2016 (4)
A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
3yueHne TeopeTueCcKoro Marepuasna. PellieH1e npesoyKeHHbIX ®. YcrunoBa, 2019 (5) 10
3a/au. A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YcrunoBa, 2019 (5)
B. JI. ®aiinivugT, H. B. Tapacosa. . HekoTopble ypaBHeHUsT
maremaruueckoit pusuku: CIT6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2016 (4)
WToro no pasgeny 11 10
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TIpunoxenue 3
K paGoJeii mporpaMme JHCIITHHBL
BBICIIIASI MATEMATUKA B HAYYHbBIX UCCJIEJOBAHUSIX

®OH/J OJEHOYHBIX CPE/ICTB

@DOoH/| OLIEHOYHBIX CPEJCTB, T03BOJISFOLIME OLIeHNUTh pe3y/bTaThl 00yUeHus 110 JaHHOH JUCLIUIUIMHE, BK/IIOYAIoT B Cebs:

e MarHoCTHYeckas pabora

e BOIpOCHI/3aaHus 1o Temam I13;
®  3auer;

e i depeHIMPOBAHHBIN 3aUeT.

Kpurepuu oneHMBaHHsA

JmarHocruueckas pagora
[IuarHocTrueckast pabora rnpoBogutcst B popme tecta B SMIOC Moodle:

® TIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOINPOCOB - He aTTeCcTalys;
¢ IIpY NPaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Goiee - aTTeCTarysL.

Bonpocs1/3aganus no remam I13

BbInosiHeHre KOHTPO/IBHBIX MEPOIPUSTHI 110 TeMaM MPaKTHUeCKUX 3aHATHH U CaMOCTOSITe/IbHOW paboThl, KOTOpble 0OBSBMSIOTCS B
HauaJle CeMeCTpa C yKa3aHHeM 0ajijIoB 3a UX BBITIOJIHEHHE B COOTBETCTBHH C TEXHOJIOTMUECKOM KapToi Kypca.
O6pa3stibl BOIIPOCOB M TEXHOJIOTHUECKHe KapTbl MOXKHO HalT B YMK puctunimnel u OVIOC Moodle.

3auert
OrleHKa "3auTeHo" BBICTaB/ISIETCS, eC/ii HabpaHo oT 60 6asI0B B COOTBETCTBUM C TEXHOJIOTHUECKOW KapToi Kypca.

JuddepeHIPOBaHHBIN 3aueT

OteHKa "3auTeHO-y/I0B/IETBOPUTE/BHO" BBICTABIISIETCS, /i HAabpaHo ot 51 710 74 6a/uloB B COOTBETCTBUH C TEXHOJIOTHUECKON KapToi
Kypca.
OteHKa "'3auTeHO0-X0pOLI0" BBICTAB/ISIETCS, e/ HabpaHo oT 75 /10 84 6asyioB B COOTBETCTBHM C TEXHOJIOTMUYECKOM KapToi Kypca.
OrleHKa "3auTeHO-0T/IMYHO" BBICTABIISIETCS], eC/ii HabpaHo oT 85 6asIoB B COOTBETCTBUM C TEXHOJIOTHUECKOW KapToi Kypca.

14 30550



IMacriopt oH/jA OLIEHOUYHBIX CPEe/CTB

KYPC

CEMECTP

HaunmeHoBaHMe pa3jieioB H AUAAKTHYECKHX eJHHHILY

BCEI'O

AyauTopHbIe 3aHATHA
B KOHTAKTHO# opme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATHA

CamocTrosiTeNIbHas
pabora crygeHTOB

dopmupyemas
KoMmmeTeHuus, %

OIIK-1

OIIK-6

HANMEHOBAHUE
OLEHOYHOI'O CPEJICTBA

Pa3spen 1. ITpocTeiimas 3a/jaua K/1aCCHYECKOro
BapHaLMOHHOI0 MCYMC/ICHUS.

15

Bompocsl/
3a/laHus
TI0 TeMaM
113

Paspen 2. [locTaTouHble yC/I0BHS €1a60ro MUHMMYyMa B
npocreiiiiei 3ajaue.

20

12

10

10

Bormpocsl/
3a/laHus
10 TeMaM
113

Paspen 3. ®ynkuus Beiiepmrpacca. Heodxopumoe
yC/I0BHe CHJIBHOT0 MMHMMYMa B NPOCTeiiineii 3ajaue
K/IaCCHYeCKOro BapHaljiOHHOr0 HCYHCIeHHS.

20

10 6 4

10

10

10

Bomnpocsy/
3aflaHust
T10 TeMaM
113

Paspen 4. IlepBas u BTopasi BapHanuy (GyHKIMOHAa.
YpaBHeHue Jiisiepa-/larpamka.

11

10

10

Bonpocsy/
3a/jaHus
10 TeMaM
I3

Pa3zpaen 5. [IpuHOMN HAHMEHBIIEro JIeHCTBUS.

29

14 10 4

15

10

10

Bonpocsy/
3a/]aHus
10 TeMaM
113

Pa3pen 6. 3agaua JIarpan)xa C TOJIOHOMHBIMH U
HEroJI0OHOMHBIMH CBSI3SIMH.

13

10

10

Bompocsl/
3a/laHus
TI0 TeMaM
113

Bcero 3a 9 cemecTp

108

51 34 17

57

60

60

10

Pa3zpgen 7. OtaenbHbIe pa3jesibl PyHKIIMOHATHHOTO
aHa/M3a.

11

Bomnpocsy/
3a/jaHus
10 TeMaM
113

10

Paspen 8. YpaBHeHHe MaJIbIX KoJleOaHMiA.

37

12 8 4

25

10

10

Bonpocsy/
3a/]aHus
10 TeMaM
113

10

Pa3pen 9. YpaBHeHue Ten10NpoBOJHOCTH.

40

15 10 5

25

10

10

Bomnpocsl/
3a/laHus
TI0 TeMaM
113

10

Paspen 10. YpaBHenus JIansaca u ITyaccona.

40

15 10 5

25

10

10

Bormpocsl/
3a/laHKs
10 TeMaM
113

10

Paspen 11. /IuHeliHble ypaBHeHHUsA 2 MOpsiKa B
YaCTHBIX MPOM3BOHBIX.

16

10

Bomnpocsy/
3aflaHust
T10 TeMaM
113

Bcero 3a 10 cemecTp

144

51 34 17

93

40

40

Bcero no jucuuninHe

252

102 68 34

150

100

100

15
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OIIK-1 - Cnocobex camocmosimesnbHO npuobpemams, pazeueams U NpuMeHsiMb MamemamuyecKkue, ecrecmeeHHOHAyYHble, COYUaabHO-
IKOHOMUUeCKUe U NpogeccuoHabHble 3HAHUs 0151 peuleHUs HeCMaHOapMHbIX 3a0ay, 8 MOM Yuc/e 8 HOBoll UAU He3HAKOMOli cpede U 8

OneHouHble MaTepuaJibl o gucyuminHe BBICIITASI MATEMATUKA B HAYYHbBIX NCCJ/IEJOBAHUAX

MeMCaUCL’un/IUHﬂpHOM KOHmMeKcme

Ne 1

No 2

Ne 3

HpO‘lHTaﬁTE TEKCT U YCTAaHOBUTE COOTBETCTBUE
YCTaHOBUTH COOTBETCTBUE MeXy YpaBHEHUAMU U UX Ha3BaHUAMHU

JIMHEeHHOe
9= 5z 9 ) OZIHOPOZ{HOE
1 zyse + (z — 'U);J_u =x°+vy A ypasHeHue
. epBoro
nopsizika
JIMHeHHoe
iz = HeoaHOpOoAHOe
2 (J' + I})x -+ lljm =10 B ypasHeHue
. . : 1epBoro
opsifika
KBa3WIMHEHHOe
.y /1 vy 02 — v ypaBHeHue
3 <Y oz + 2y dy — . Y BnepBoro
MOpsZIKa
- HeJIMHelHoe
4 '}_‘: . d_: _+_ ¢ I"‘,_‘-' — :;_U'}_: — [) r ypaBHeHHe
dr dy = ox 7 Oy MepBOro
- rnopsiika
iz dz -
s e Yy— = 2
> Jdx + Y dy
[MpouwnTaiiTe TEKCT U YCTAHOBHTE TI0C/I€/[0BATENBHOCTD
IlycTe pan HETErpanEHEI GVHKIHOHAI A IPaHHYHEIE YCIOBHA b

JaHa HeNpepEEHad QVHKIEA ¥ = @(X) H CYIIECTEYET ONOKHTEIBHOE THCIO & = 0
Takoe ITO A14 MobokH HenpepreHoH dyHEmHE y = 1P(x), Takof aT0 Y(x;) =

VY1, P (x2) = y,, 471 KOTOpoii EEIIIOTHEHO HEPABEHCTEO B BHIMOTHAETCA H
HepaBeHCTBO I

Torna roeopar, 9to ¢gyeExkuma v = @(x) gocrasmaeT dyHKUHOHATY J()) CHIBHEBIH
TIOKATEHEIH MHHHMYM.

YV CTaHOBHTE COOTEETCTEHE HesamodHeHHEX gicek A BBI B

omoxoe 1.2.3 4.

L J9) = [ Flz,y.9) de,
ylx1) =W l.*!(l'z)f Yz

3 max |e(xr) —(x)| <=,
TE[Ey 2a]

4 J(p(x)) < J(¥(z))

IMpounTaiiTe TEKCT U yCTaHOBUTE TT0C/I€/|0BATeNEHOCTD

Toeopar, 910 pemenne 33 aqH MaTeMaTHIecKoi dizuka-A 1 b, -ecin-ono Henpeprieno B-
OT HAYANBHEIX JAHHEIX H-eCIH | "MaTsM HiMeHeHHAM Ha49aTbHEIX JaHHEIX 3a0a%qH-
COOTEETCTEYIOT | Mansie HaMeHeHHA pemeHE. |

=1 eJHHCTECHHOD
=2 FABHCHTI

=30 CyIecIByeTd
=4 NpeIeIbHO T

Ne 4  IIpouwTaiiTe TeKCT, BbIOepHTe MPaBU/IBHBI OTBET M 3alMILIMTE apryMeHTbl, 000CHOBBIBAIOLIMEe BBIOOD OTBETa
Bbi6paTh NpaBU/IbHOE YTBEP)KAEHHUE U3 CIIe/YIOLHX:

ec/u (yHKLMS JoCTaB/sieT C/1abblii SKCTpeMyM, TO OHa JOCTaB/IsIeT U

1 N
CHJTBHBIN
’ ecu GyHKLHS JOCTaB/ISIeT CUIBHBIN 9KCTPEMYM, TO OHA [JOCTaBIISIeT U
cr1abbIi
ec/u QyHKLHSI HE JOCTAB/ISAET CUIbHBIA SKCTPEMYM, TO OHA
3
JIOCTaBJIsIeT C1abbii
ec/u (PyHKLUS He [OCTaB/ISET CUJIbHBIM SKCTPEMYM, TO OHa
4

He [JOCTaB/IsIeT U C/1abbIit
Ne 5 TlIpouuTaiiTe TeKCT, BhIGEPHTE MPABU/IbHBIA OTBET M 3alMIIKTEe apryMeHThI, 060CHOBBIBAKOLIME BBIGOD OTBETa

Vpaenenne Diinepa a1a dvHKkmHOEATA [ (V) = f: x2y"? (x)dx

16
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HMeeT UHTerpaJl SHepruu
MMeeT UHTerpaa UMIy/bca
He MMeeT UHTerpasia UMITy/bca

AW N -

HMeeT U MHTerpajl 3Hepriu U UHTerpaj UMITy/Ibca
Ne 6  IIpouuTaiiTe TeKCT, BbIOEpUTe ITPaBU/IBHBIN OTBET M 3alMIINTe apryMeHThl, 000CHOBBIBaOIIMe BLIOOp OTBeTa
VrazaTe, KAKYIO HYEHO CCIATh 2aMeHy MepesMeHHEX B THHeHHOM TH(depeHIHaTEHOM

VPaERHEHHH BTOPOTO MIOPATKA Uy, + Silyy, + 41y, = 0, 9TOOEI NIPHEECTH €10 K
KAHOHHYECKOMY BHIV.

f=y+a, pg=y+3z
E=yt+tde, n=y— 2

E=y—2z, n=y+ux

| | b

E=y—z, n=y—dx
Ne 7  TIpouwTaiiTe TEKCT U 3alMIIUTE Pa3BepPHYThbI 000CHOBAHHBIM OTBET

Cocraents ypaEreHne Diinepa a1a dyurumonama J(y) = ful(yz — y")dx, zagannoro
Ha MEOoEecTBe X = v{(x)|v(x)eCy[0; 1], v(0) = 0,¥(1) =1

Ne 8  IlIpouwTaiiTe TEKCT W 3alMILKTe Pa3BePHYThIH 000CHOBAHHbIN OTBET

[Ipm pemenHE EOTHOROTO YPARHEHHA HETPHEHATEHOE pemenne agaxu X' (x) + AX(x) =
0,X(x) # 0 mveer eua X(x) = Dy cosv/Ax D; sin+/Ax +. [Ipn zagasmex rpanmaaemx
vemornax u(0; t) = u,(I; t) = 0 cobcTRenHas bYHKIHA HMEET BHIT

Ne9 IlIpouwnraiiTe TEKCT M yCTAHOBUTE COOTBETCTBHE
VCTaHOEHTE COOTESTCTEHE MEAIY [OABIHTETPAIEHEIM EBIPa:KcHHEM QYVHKIIHOHATA

IO = f F(x,y,y")dx

H ypaeHeHHeM JHnepa-Jlarpamsa

1 F(y,y'.z) =22 + y? A y' = const

2 F(y,y',x)=2*+y* 5 y=0

3 F(y.y'.x) =y* +y" B oy’ —y=0

4 l(u Y, z) = (42 + y?) r oz’ +y —xy=0
5 F(y,y', x) = 4x*+y*

Ne 10 IIpouwTaiiTe TeKCT, BbIOEpHTE PABU/IbHBIE OTBETHI U 3alTULIMTE aPI'yMEHTbI, 000CHOBBIBAIOLLHe BHIOOpP OTBETOB

Ipwu kaxux F(x, v, v') ypasrerns Jiinepa-Jlarparmxa dbyuxunonana J(y) =
f:L F(x,v,y")dx 0yayT zaddepeHimansHEIME ypaEHEHHAME a1re0pamdecKuMH
o

1 F(y,v',z) =22 4+ y?
2 F(y.y',z) =% +y*
. F(y.y'.x) = 2%y + >
4 F(y,',x) =z(y* + *)
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Ne 11 IIpouwTaiiTe TeKCT, BbIOEPHTE PABH/IbHBIE OTBETHI U 3alTULIMTE aPT'yMEHTbI, 000CHOBBIBAIOLLHe BHIOOpP OTBETOB

Kaxoe #z OpHEEIEHHEIX YpaEHEHHI AEIACTCA EOMTHOEEIM YPAEHEHHEM ]

Upy = 0 U4

Uy = AUy

D
e = a° (Uzz + Uyy)

Upp + Ugr = 0

| | b e

Ne 12 IIpouwTaiiTe TeKCT, BbIOEPHTE PABU/IbHBIE OTBETHI U 3alTULIMTE aPT'yMEHTbI, 000CHOBBIBAIOLLHe BHIOOpP OTBETOB

BRIACHHTE KakHe H3 NPHECICHHEIX PABCHCTE AEIAKOTCA VPABHCHHAMH B JaCTHBIX

TIPOHZEOTHEIX
1 itz +71”” “’IJ’ - a}!}}
iz iz _
2 :)r + :ir,a q
3 22 42 + 2 =1
4 Inz+y" = 2%y

OIIK-6 - Cnocobex aHaauzupoeams, cucmemamu3upoeams u 0606wjams uHgopmayuio o coepeMeHHOM COCMOSTHUU U NepCneKmueax
passumust pakemHo-KoCMUu4ecKkoll mexXHuKu

Ne 1 TIpouuTaiiTe TEKCT U 3alHUIINTE Pa3BepPHYThI 000CHOBAHHBI OTBET

Haitn gomycTHMyTO SKCTpeManb B IPOcTeHINeH 3a1ade BapHaIlHOHHOTO HCTHCISHHA

1
/ y? dx — extr, y(0) =2, y(2) = 0.

Ne 2 TIpouuTaiiTe TEKCT U 3alUIINTE Pa3BepPHYThIH 000CHOBAHHBIM OTBET

Hafitn 1 = u(x; y) pemenne sanaun Komu

::'t =y, x>0, -0 <y < +oC

ul,_q = fly),
i s
e lz=0 = 2W);

’—w‘ = ¥(y).
xr

ix= —0

Ne 3 IlpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBUE

VCTAHOBHTE COOTBETCTEHE MCEITY NOABIHTET PATBHBIM BRIDAMCHHCM @YHEHHOHBJE{ f(}') =

*y . ! = "
F 7 r - I
f’u (x, v, ¥)dx u ocobeHHocTAMHE ypaBHeHHA Jfnepa-Jlarpamsa

1 Fly,y,z)=2zy* + 2yz%y’ | A BrmommaeTca
ABTOMATHYCCKH

2 F(y,1 _f,r’ 2 4 _:,r: B HneeT nepEbIii HHTErPal

3 F(y,y, x } ‘4 yf B Anredbpandeckoe

4 Fly,1 r) =z? 4+ y"? T Jud.yp. nepsoro nopazka

5 Fly.1 = 322y? 4 2yzriy’

Ne 4 TIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBHE MEXK/Y YPaBHEHUSIMU 1 THIIAMH YPaBHEHHH:

JIuHelHOE

1 Ury + 6uyy, + 134, +2u, =3 =0 A HeopHOPOzIHOE
ypaBHeHHe

2 Urr = AUzy +AUuyy —3ur +2uy+1 =0 5 }];I;;I;{iﬁd}leoe

3 Uy “f‘,l..l + 2; U - ”.?y — 3-1'!} . ”H -y = {] ?g;l;d;’r}ln;eecme

4 Uy + By, + 25u,, — 3u, +2=0 r }l}sfsf:}zsgsecme
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2sin(r+y) - uzgz —xcos(y) " Uzy + 2y -ur=3u+1=0

Ne 5 TlpounTaiiTe TEKCT U yCTAHOBUTE IIOC/IE/|0BATENIBHOCTD

VEa3aTe N0CIeI0BaTENBHOCTE AeHCTEHI IpH peIleHHH NpocTeHIeH 3aJaul BapHalHOHHOTO
HCUHCIIeHHA:

A CoctasuTth YpapHeHHE JHIepa

B Hcenonesya rpaHHMHEIS YCIOBHA, HANTH HEM3BECTHEIE IOCTOAHHEIE

B Hatitn skeTpeMamn

T Y CTAHOBHTE HAIHYHE H THII 3KCTPEMYMA

Ne 6 TlpounTaiiTe TEKCT M yCTAaHOBUTE 110C/I€/|0BaTeIbHOCTD
YcTaHoBuUTe M0C/Ie[0BaTeILHOCTE B ONpe/eIeH!H, 3aMeHss UMC/ia PAaBU/ILHBIMUA TePMUHAMMU.

FOBOpﬂT, YTO pelIeHue 3aauu MaTeMaThueCKoi (bI/BI/IKI/I _1_ 3aBUCUT OT HauabHbBIX JaHHBIX, eC/In _2_ ManbIM U3MeHeHMsIM HauaibHbIX MAaHHBIX
3a/layr COOTBETCTBYIOT _3_4_ u3MeHeHUst penieHud. Ecu BBIMIOMHSIETCS 3TO ycioBue, TOra pelieHre CylujeCTByeT, _5_wu _6_ 3aBUCHT OT
Haya/IbHbIX NaHHBIX

A eJUHCTBEHHO
B HenpepriBHO
B wmanble

I' npegensHO

Ne 7 TlpounTaiiTe TeKCT, BblOepUTe NIPaBUIBHBIN OTBET U 3alUIINTe apryMeHThl, 000 CHOBBIBAOLIYE BEIOOD OTBETa

. . b,
Ecnu dyukmma v = y(x) mocrapmaet sxeTpeMyM dyHKuHOHATY [ (V) = fa F(x,v,¥)dx, 10
OHA ABIICTCA PEIIEHHEM YPAaBHEHHA

1 Flx,v,y) =0
2 9F (x,y,y")
ay B
3 OF (x,v,¥")
4
oy =h

Ne 8 TlpounTaiite TeKCT, BoiOepHTe TIPaBUIBHBINA OTBET U 3alUIINTe apryMeHThl, 000 CHOBBIBAOLIME BEIOODP OTBETa

. (i) . Il 2
Jan dynxunonan J(y) = fa A(x,¥)y/1+ y"2dx, u3BecTHO, 4T0 IeBEIH KOHEI IKCTPEMATH
CKOMIB3HT 10 KpuEoH YV (a) = y(a), a npaeeii cromssut mo kpusoii y(b) = @(b). Vrasats,
KAKHE YCIOBHA HYMHO IOCTABNTH HA TPaHHIE 0Tpeska [a; b]

1+ ¢ (a)y'(a) =0, 1+ (b)Y (b)=0
L =v¢'(a)y'(a) =0, 1+ (b)Y (b) =0
3 L+ v'(a)y'(a) =0, 1= (b)Y () =0
4 y'ia) =0, 1+ ' (b)y'(b)=0

b2

Ne 9 TlpounTaiiTe TeKCT, BbIOepUTe IPaBU/IBHBIN OTBET U 3alUIIKTe apryMeHThl, 000CHOBBIBAKOLIYE BEIOOD OTBETa

()= Y, 02
TEE 4 2ysE =4z,
Haitti ypaBHeHHE OBEPXHOCTH, YAOBISTBOPAIOMIEH YPABHEHHID ~ ©F 9y

1 2= 22p(Z)
2 z=y’p(%)
3 2= 1o(5z)
4 z = .:.',r;,:{%)

Ne 10 IlpounTaiiTe TeKcT, BoIOepUTe ITPaBUIbHBIE OTBETHI M 3aITUIINTE apryMeHThI, 000CHOBBIBarOIIIMe BEIOOP OTBETOB

Vkasarh, Kakue (yHKIHOHATBI ONPENCIAIT YpasHeHHe Ditnepa-Jlarpamxa suma 2yy" +

y?=0
! J(z+y +yy?)de
2 [ (' + yy) de
3 ] &y +yy”)de
4 [ (yu" + zyy™) dx

Ne 11 HpO'—lHTaﬁTE TEeKCT, BblﬁepI/ITe TpaBU/IbHbIE€ OTBETHI U 3alTUIIINTE apryMeHTHI, O6OCHOBblBa}O[uHE BLI60p OTBETOB

19



Kakoe H3 NpPHBEIeHHBIX YPaBHEHHI ABIAETCA BOJHOBEIM YPaBHEHHEM

2
Upp = A Uy
]
2 Uy = 0 Uy
27,
3 Ut = @ (ttzx + tyy)
4 Ut + Upr = 1)

Ne 12 TTpouurTaiiTe TeKCT, BbIOepUTe NPaBUJIbHbIE OTBETHI M 3aUILINTE apryMeHTbI, 060CHOBBIBAIOLIMe BBIOODP OTBETOB

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

Upr + 2uzy — Ju,, =0

u|y=“ = 32
”.uL,.:o =0
u(z,y) = 32% +y
2 ul(x,y) = 327 + 47
3 ul(z,y) = '3:1'5" + 2y
4 u(x,y) = 3x2

Ne 13 TTpouyurTaiiTe TeKCT, BbIOepHTe NPaBUJIbHbIE OTBETHI U 3alMILIKTE apryMeHThbl, 000CHOBBIBAlOLIMe BEIOOP OTBETOB
Ha xakux npuBeJieHHbIX Ha PUCYHKaX T10/Is [/Is1 Kpyra

x2+y2<1
SABJIAFOTCSA COOCTBEHHBIMMU:

1.
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