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JIUCT COI'JIACOBAHUA

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

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

02 MHOKMHUPUHI' 1 MEHE/DKMEHT KAYECTBA

3aBegyrowuii kKadezpoii Tumuenko B.B., k.nez.H., o1

12.04.01 ITpuGopocrpoenue

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 — CrocobeH NpeACTaB/sSTh COBPEMEHHYIO HayuyHYI KapTHHY MUpa, BBISB/IATH €CTeCTBEHHOHAYYHYHO CYIHOCTb IpOO/eMsl,
(opMynupoBaTh 3ajaud, ONpefensaTh MyTH MX PeLIeHHs U OLeHWBaThb 3Q(eKTUBHOCTL BbIOOpa M METOZOB MPABOBOW 3aLMThI Pe3y/bTaToB
WHTEe/UIEKTya/IbHON /IeATe/IbHOCTHA C y4eTOM CIieliu(UKMA HayuHbIX HCC/IeJOBaHUH [Isi CO3[aHUsI pa3HOOOpa3sHbIX METOZAMK, amnapatypbl U
TEeXHOJIOTHI NPOM3BO/CTBA B IPUOOPOCTPOEHNH

OIIK-2 — CriocobeH opraHM30BaTh IPOBe/ieHHe HAy4HOrO MCC/Ief0BaHUs U pa3paboTKy, NpeACTaB/IsATh M apryMeHTHPOBAHHO 3allWIaTh

MO/Iy4eHHbIe pPe3y/IbTaThl MHTE/UIEKTYa/bHOW /lesiTeJIbHOCTH, CBsi3aHHbIe C 00paboTKOM, mepesjaueii M H3MepeHHeM CHIHAJIOB pa3MuHON
(bu3rUecKoii MPUPOABI B PUOOPOCTPOEHUN

DOPMUPOBAHHIO KOMIETEHLMH C/TY)KUT [JOCTI>KEHHE CIefyIOIX Pe3y/bTaToB 00pa3oBaHus:
OIIK-1
3HAHUA:
1. oCHOBHBIe MEeTO/[bI pellieH s 3a/jau BapHalliOHHOTO HCUYHC/IEHNS;
2. OCHOBHBIE NOJIOXKeHHUsT (DYHKIMOHAILHOTO aHa/In3a, HeoOX0o/[MMble /151 pellieHysI 33/lau MaTeMaTHueCcKol (usuky;
YMeHus:
1. IpaBU/IBHO OTIpefieNATh MOZie/Tb TIPUMeHsIeMO# K/TacCHUYeCKOH 3afiaur B 3aBUCHMOCTH OT (hOPMY/TMPOBKH MCXOZHOM 3a/iauy;
2. KpUTHUECKU aHalIM3UpOBaTh IlapaMeTphl IIOCTPOEHHBIX MOJIe/Iel 1 X pe3y/IbTaThl;
HABBIKU:

pa3paboTKH HOBBIX METOAOB MCC/Ie[0BaHMS M WX IPUMEHEHHI0 B CaMOCTOSITE/TbHOM Hay4YHO-MCC/Ie/0BaTeNbCKod M B 00acTH
npodeCcCHOHABHON JeSTeNbHOCTH.
OIIK-2

3HAHUA:

1. ocHOBHBIEe 33/lauM BApUALIMOHHOIO UCUUC/IEHUS;

2. OCHOBHBIE METO/bI pellleHHs 33/ja4 MaTeMaTh4yeCcKoi hU3MKY;

YMeHUsL:

1. criocoOHOCTBIO K KPUTHUECKOMY aHa/IM3y U OLieHKe TI0CTaB/IeHHbIX 3a/la4, FeHePUPOBAHUIO HOBBIX H/lell ITPY pellleHuy;

2. coco6GHOCTBIO M/IAHUPOBATh U PellaTh 3a/,auid COOCTBEHHOro Npog)eCCHOHANBHOrO M JIMYHOCTHOTO PasBUTHSI; UCC/Ie/0BaTeIbCKUX 1
MPAKTUUYECKUX 3a/jau, B TOM UKC/Ie B MEXXMCLMIIMHAPHBIX 00/1aCTsIX;
HABbIKU:

TIPOEKTHUPOBATh U OCYILLeCTB/IATh KOMIIVIEKCHBIE MCC/I€J0BaHNA, Ha OCHOBE LI€JIOCTHOI'O0 CUCTEMHOI'0 Hay4YHOTO I10AX0Aa.
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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
6/10ka 1 mporpamMmbl TIOATOTOBKH 110 HarpasseHuto 12.04.01 ITpubopocmpoerue.

CogiepkaHue [JUCLUIUIMHBI SIBISIETCS JIOTMYEeCKUM IIPOZIO/DKEHHEM COfiep)KaHMsl (PU3MKO-MaTeMaTHUecKol IOArOTOBKM OakanaBpa M
CJIY’)KUT OCHOBOHM Ansa ocsoenust aucuurimH: MCCJIEJOBAHUE CHUCTEM YIIPABJIEHUSA, HAYUHO-UCCJ/IEJOBATE/IbCKASA
PABOTA, ITIOATOTOBKA K ITPOIIEYPE 3AIIIUTHI 1 3AIIIUTA BBIITY CKHON KBAJTUGUKAITMOHHOM PABOTHI



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 - o~
] 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. ®@. Yctunosa, 2019, 66 3k3.

. A. A. KoHoHoBa, A. J1. benkoBa. . YpaBHeHusi MateMatuueckod ¢usuku. CI16.BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2019, 371. pec.

. 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. ®aiiHmmMuAr. . OproroHaneHble QYHKIMU U Kpaeble 3aaud. CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHOBa, 2021, 146 3K3.

JI. ®aiiHimuar. . OproroHansHble QYHKLMH U Kpaeble 3aaud. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 351. pec.

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://library.voenmeh.ru/ — ®ynpamenTanbHast 6ubmmoreka BI'TY « BOEHMEX» um. [1.®. YcTuHOBa;
2. https://urait.ru/ — I'maBHasi — O6pa3oBaresbHast riatdopma FOpaiit. [171s1 By30B U CCY30B..

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
60ka 1 mporpaMMbl TOATOTOBKM 10 Hampasnenuto 12.04.01 IIpubopocmpoenue. [uctumriivHa peamusyercss Ha ¢akynsrere O
EcrectBenHoHayuHbii BI'TY "BOEHMEX" um. 1.®. Yctunosa kadenpoii O6 BBICIIASI MATEMATUKA.

JucrunivHa HateneHa Ha ()OpMHUpPOBaHHe KoMnemeHyull:

OIIK-1 CriocobeH mpeicTaBisTh COBPEMEHHYIO HAyuyHYH0 KapTHHY MHpa, BbISB/IATH €CTECTBEHHOHAy4YHYIO CYyIHOCTb MpOG/IeMbl,
¢hopMynupoBaTh 3a/jauy, OMNpeAessTh IyTH WX pelleHHs U OLeHHBaTh 3((eKTHBHOCTh BbIOOpPa M METOJ0B NPABOBOW 3allUThl pe3y/bTaToB
WHTEJ/UIEKTYa/IbHON /leTe/IbHOCTH C YYeToM CrelU(MKM HayuyHbIX MCCIe[O0BaHMM ISl CO37jaHMSI pa3HOOOpa3HBIX METOAMK, armnapatypbl W
TEeXHOJIOTMii TPOM3BO/CTBA B PUOOPOCTPOEHHH;

OIIK-2 CriocobeH OpraHM30BaTh MPOBefleHHMe HAayuyHOrO MWCC/Ie/JOBaHUS M pa3paboTKy, NpejCTaBiIsTh W apryMeHTHPOBAHHO 3allMIIaTh
TMOJlyYeHHbIe pe3y/IbTaThl MHTe/IeKTyalbHOW /esTelbHOCTH, CBsi3aHHble C 00paboTKOHM, mnepefauyeil W M3MepeHHeM CHIHAJIOB pas3/IMuHON
¢hu3nueckoil MpUPOALI B MPUOOPOCTPOEHHH.

Cofiep)KaHue AWCLIMIUIMHBI OXBaTbIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C IOCTAHOBKOM 3aZlauMl M IIOCTPOEHUs] MaTeMaTHuecKod Mofenu st
peanbHBIX YCIOBUH, WICIOIB3YSI METOABI M MOZE/H BBICIIeH MaTeMaTHKH; a TakKe MPeZCTaBIeHHsI pe3y/bTaToB CBOUX HMCC/IJOBAHHMA B BHJE
T10JIHOM MaTeMaTuueCcKoi MoJiesu.

ITporpamMmoii AUCLMTIIMHBI TIpelyCMOTPeHbI Cllefiyoliyie BUAbLI KOHTPOJIS:
TeKyuii KOHTPO/Ib YCIIeBaeMOCTH CTYZIeHTOB IIPOBOAUTCS B [IICKPETHbIE BpeMeHHbIe NHTePBaJIbl B C/IEAYOIIUX (hopMax:
e /MarHoCTHuecKas pabora;
* BOIIPOCHI/3afiaHus 110 Temam I13.
IIpoMe)xyTouHas aTTecTanus IPOBOAUTCS B (popMax:
®  3ayeT;

e i depeHMPOBAHHBIN 3aUeT.

OO61ast TpPyZ0eMKOCTb OCBOEHUsI JUCLMIIMHBI COCTaBisieT 7 3.e., 252 u. IIporpaMMol AWCLIMIUIMHBI TIPe/yCMOTPeHbI JIeKLIOHHbIe 3aHsATHs (68
u.), pakTryeckue 3aHsaTus (34 4.), camocTosiTesibHast pabota ctyzgenTa (150 u).
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TIpunoxenue 2

K paGoueii mporpaMme JHCIIITHHBE
BBICIIASI MATEMATUKA B HAYYHbBIX UCCJIEJOBAHUSIX

TEXHOJIOI'MA 1 ®OPMBbI OBYYEHUA

PeKoMeHJAIMH 110 0CBOEHHIO JUCLHMILUIHHBI JJIs1 CTYAeHTa

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. 1. Baneko, O. B. Epmoiuuna, I H. KyBBIpKUH. .
BapuanoHHOe UCUMC/IeHre U ONITUMaJIbHOe YIIpaB/ieHHe:
M.: U3g-Bo MI'TY um. H. 3. baymana, 2018 (3)

B. I1. PopuH. . BapuaumonHoe ucuurcnenue: CI16.BI'TY
"BOEHMEX" um. [I. @. YcrrHoBa, 2017 (2)

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.

B. I1. PoguH. . Bapuarmontoe ucuuncienuve: CI16.BT'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (4)

B. I1. PoguH. . Bapuaumontoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (4)

M. O. JlebezieB. . BBesieHne B BApHALIOHHOE UCUKCI/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2022 (3, 4, 5,
6, 13)

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. 1. Baneko, O. B. Epmoiuna, I H. KyBBIpKUH. .
BapuanyoHHOe UCUMC/IeHre ¥ ONTUMa/IbHOe YIIpaB/ieHHe:
M.: U3g-Bo MI'TY um. H. 3. Baymana, 2018 (4)

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

b. I1. Pogus. . BapuaronHoe ncuncienue: CII6.BT'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (5)

M. O. Jlebezier. . BeesieHne B BApUALIOHHOE HCUKMC/IEHHE:
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2022 (9, 10,
12)

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

B. I1. PozuH. . Bapuauuontoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017 (4)
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CBA3SAMU.

M. O. Jlebezier. . BeesieHne B BAPUALIOHHOE HCUKMC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuiHoBa, 2022 (7)
B. I1. PoguH. . Bapuaumontoe ucuuncienue: CI16.BI'TY
"BOEHMEX" um. [I. @. YctrHoBa, 2017 (4)
B. 1. Baneko, O. B. Epmoiuuna, I H. KyBeIpKUH. .
BapuarjuoHHOe ucurcieHre ¥ ONTHMaJIbHOe YIIpaB/eHue:
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. II. Psbyuiko, B. B. Bapxartos, B. B. [lepxaBel;. Pszpi:
BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (12)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YcrunoBa, 2019 (1)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
mareMaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcrunoBa, 2019 (1)

A. TI. Ps6yuiko, B. B. Bapxaros, B. B. [lepxxasel.
VnpuBrzlyanbHble 3a/laHys 110 Bbicleld maTemaryke. U. 3
Psgei: BI'TY "BOEHMEX" um. /1. @. Yctunosa, 2007 (12)
B. JI. ®aitHimmuaT. . OpToroHanbHble GYHKLUAY U KPaeBble
3aaun: CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021
1,2
A. TI. Psbymiko. HAMBH/ya/IbHBIE 33/JaHUS 10 BBICIIEH
Mmaremartuke. U. 4 OnepanponHoe ucurcnenue: bI'TY
"BOEHMEX" um. [1. ®. Ycrunosa, 2007 (16)

A. TI. Psbymiko. HAMBH/ya/IbHBIE 3a/JaHUS T10 BICIIEH
Mmaremartuke. U. 4 OnepaipionHoe ucurcnenve: bI'TY
"BOEHMEX" um. [1. ®. Yctunosa, 2007 (16)

B. JI. @aiiHmvuAT. . OpToroHanbHble GYHKIMK U KpaeBble
3aaun: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoga, 2021

(1,2)

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. II. Psbymiko, B. B. Bapxartos, B. B. [lepxaBel;. Psapr:
BI'TY "BOEHMEX" um. [1. ®@. YctuHoBa, 2007 (12)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
Maremaruueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YcrunoBa, 2019 (2)

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)

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

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)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
MmareMaruueckoit pusuku: CI16.BT'TY "BOEHMEX" um. [I.
@. YeruHoBa, 2019 (3)

A. TI. Psabyuiko. IHAWBUyaTbHbIE 33/JaHUS TI0 BBICIIEH
MareMartuke. U. 4 OnepaiionHoe ucurcienye: bI'TY
"BOEHMEX" um. [1. ®. Ycrunosa, 2007 (16)

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)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
MmaremMaruueckoit pusuku: CI16.BT'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (4)

B. JI. ®aiiHiumuaT, H. B. Tapacosa. . Hekotopble ypaBHeHust
MareMaruueckoit pusuku: CIT6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2016 (3)

25
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B. JI. ®aiinimvuat, H. B. Tapacosa. . HekoTopble ypaBHeHUsT
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.

@. YcrunoBa, 2016 (3)
25

Wroro no pasgeny 10
Paspesn 11. /IuHeliHbIe ypaBHeHHUs 2 NOPSAKa B YaCTHBIX NPOU3BOAHBIX.

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
®. YcruHoRa, 2019 (5)

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. B. JI. ®aiinmmvuat, H. B. Tapacosa. . HekoTopble ypaBHeHuUsT

Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YcruHoBa, 2016 (4)
B. JI. ®aiinivugT, H. B. Tapacosa. . HekoTopble ypaBHeHUsT
maremaruueckoit pusuku: CIT6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2016 (4)

10

Wrtoro no pasgeny 11
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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.
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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-2

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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OneHouHble MaTepuaJibl o gucyuminHe BBICIITASI MATEMATUKA B HAYYHbBIX NCCJ/IEJOBAHUAX

OIIK-1 - Cnocobex npedcmaensime co8peMeHHyI0 HAyuHYI0 KaPIMUHy MUpa, 6bise/15iMmb ecinecmeeHHOHay4YHylo CyujHoCcmb npoob/iembl,
¢opmynupoeamsb 3a0auu, onpedensimp nymu ux pewieHusl u oyeHueams 3¢ gexmueHocms 8pi60pa u Menoooe Npagoeoli 3aujumat

pe3ya1bmamoe uHmes/1eKnya/AbHoll desimeabHOCMU C y4emom cneyuguKku HAyYHbIX UCC/1e008aHUll 0151 CO30AHUSA PA3HOOOPA3HbIX MemOOUK,
annapamypbl U mexHo/102ull npou3eo0cmea 8 npubopocmpoeHuu

Ne 1

No 2

Ne 3

Ne 4

ITpouwnTaiiTe TEKCT U 3aMUILNTE Pa3BEPHYThIH 000CHOBAHHbII OTBET

[pu pemeHHH BOTHOBOTO YPABHEHHA HeTPHEHATBHOE pemenHe sagagn X' (x) + AX(x) =
0,X(x) # 0 mmeer eug X(x) = D, cos VaAx D, sin Vax +. IIpH 2aTaHHEX TPAHHIHEDX
yemoenax u(0; t) = u,(l; t) = 0 cobcTRenHas GYHKIUHA HMeeT BHI

ITpounTaiiTe TEKCT U yCTAHOBHUTE COOTBETCTBHE

VCTaHOBHTE COOTBETCTEHE MERIY MOIBIHTET PATEHEIM BRIDAFEHHACM lfl’l}’I-H{L[HDHaJ'Ia

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

H ypaeHeHHeM DHnepa-Jlarpamsa

1 F(y,y,x) =2 +y" A y' = const

2 Fly,y'.x)= J‘:"’ + yz_ B y= 0

3 F(y.y',x) =y* +y” B y'=y=0

4 f(u y,z) = 2(y2 + y?) rooxy +y —xy=0
5 F(y,y' x) = 4x* + y*

ITpounTaiiTe TEKCT U yCTAHOBHUTE COOTBETCTBHE
YCTaHOBUTBH COOTBETCTBHE MEX/y YPaBHEHHSMU U UX Ha3BaHUSAMU

JIMHelHoe
D= ) dz _ 2 9 OZJHOpPOZHOE
1 ry Jx T (.l 'U)Uy' =T +y A ypaBHeHMe
. = 1epBoro
Topsizika
JIMHEeHHoe
) 8z L dz HEOIHOPOAHOE
2 (J + y)m + 'I-I;Ty =10 b ypaBHenue
. . T1epBOro
ropsigKa
KBasWIMHelHoe
-~ ;02 — ypaBHeHHe
3 <d dx + 2y dy . Y B epBoro
nopsiaKa
- HeJIUHeHoe
.0z _ 9, 0z ypaBHeHUe
+ 22 Jx ‘iyéjy 0 r TIepBoro
Topsizika

I
.I:
t
IC‘.
t
Il

-
-
L]

S

=

Dz 4 g0z
> Taz T Y5 =

I ]

HpO‘IHTaﬁTe TEKCT U YyCTAaHOBUTE I1OC/1Ie10BaTe/IbHOCTh

16
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

IIycTh JaH HHTErPATBHELH (DYVHKITHOHAT A TPAHHYHEIE YCIOBHA b

T

JaHa HelpepslEHad YHKUET ¥ = @(X) U CYIecTEYeT NONCKHTEIRHOE 9HCI0 £ > 0
Takoe 970 14 ToboH HenpepreHoH dyHrmHE y = (x), Takoi 10 Y(x,) =

v, ¥(x;) = y,, 414 KOTOpOH BEIIONHEHO HEPARSHCTEO B BLIMOIHAETCA H
HEPABEHCTEO o
Torna roeopar, 9to gyveEKIEA v = @ (X) SOCTaBIAT DYHEIHOHATY J()') CHILHEIH
TOKATEHEIH MHHHMYM.

VeTdHOBHTE COOTEETCTEHE HezanonHeHHEIX gueek A B BT u

omoxor 1,23 4.

1 Jy) = Jrz Flz,y,y') dz,
y(z1) = b _!I(J»'z =‘I2

3 max |g(x) —(z)| < e,
rE[ry 2z]

4 Jg(x)) < J(p(x))

HPOHHTaﬁTe TEKCT U yCTAaHOBUTE I10C/Ie10BaTe/IbHOCTh

ToropAT, 9T0-pemenHne 3aaTd MaTeMaTHIecKoi (izukn-A 1 b, -ecia-oHo -HenpeprieHo -B-
OT HAYATEHEIX JAHHEIX HeCTH | "MaThIM HaMeHeHHAM HAYATEHEIX JAHHETX 3aa9H -
COOTEeTCTEYIOT | Matkle HaMeHeHHA pemeHHs.

=1C eIMHCTEEHHOD
=2 zapHCHTI

=30 CYIIEeCTEVETC
=4Ci mpeneTsHo D

ITpouwnTaiiTe TEKCT, BEIOEpHTe TIPaBI/IbHBIN OTBET U 3allUIINTe apryMeHThl, 000CHOBBIBAIOLIYE BBIOOD OTBEeTa

Bri6paTh npaBU/IbHOE YTBEPIKAEHHUE U3 CJIe[YIOLHX:

ec/u QyHKLHS JOCTaB/ISIeT C/1a0bIii SKCTPEMYM, TO OHA I0CTABJISIET U
CUJTbHBIN

ec/i YHKLMSA JOCTaB/IseT CUIbHBIM SKCTPEMYM, TO OHa JI0CTaB/IsAeT U
cnabbIit

ec/u (yHKLS He OCTaB/IsieT CUIbHBIA 9KCTPEMyM, TO OHa

ocCTaB/sieT C1abbii
ec/im C]JyHKLU/IH He 0CTaB/IdeT CHHbeIﬁ 9KCTpeMyM, TO OHa

He IOCTaBJISIeT U C1abblid

HpO‘lHTaﬁTE TEeKCT, BLIGEPI/ITE HpaBHJ’[beIﬁ OTBET U 3alUlINTe apryMeHThbl, OGOCHOBLIBammHe BLIGOD OTBeTa

Vpaenerne Dfinepa naa dyvurmmonana J(y) = f: x2y"? (x)dx

AW N R

HMeeT UHTerpa SHepruu

HMeeT UHTerpasl UMITyJibCa

He UMeeT UHTerpasia UMITyJjibCa

HMeeT U UHTEerpasl SHepPrunu U MHTerpali UMITyJjibca

ITpouwnTaiiTe TEKCT, BbIOepHTe TIPaBU/IbHBIN OTBET U 3alUIINTe apryMeHThbl, 000CHOBBIBAIOLIME BBIOODP OTBEeTa

VkazaTe, KAKYI0 Hy:EHO CIeIaTh 2aMeHy NepeMeHHEX B THHelHoM TH(depeHIHATEHOM
VPaEHEHHH BETOPOTO TIOPATKA Uy + Sy, + 41y, = 0, 9TOOE IPHBECTH €10 K

HKAHOHHTECKOMY BHIV.

HPOHHTaﬁTe TEeKCT, BLIGEPI/ITE TIpaBU/IbHbIE€ OTBETHI U 3allMIINTe apryMeHThI, OﬁOCHOBLIBaI()LL[I/Ie BI:160p OTBETOB

1 E=y+z, n=y+ 3z
2 E=y+de, n=y—2
3 E=y—2zr,n=y+zx
4 E=y—a, p=y—dz

[pn xaxmx F(x, y, v') yparuerna Dinepa-Jlarpamsa ¢yuxumonara J(v) =

f_: F(x,v,y")dx 0yayT auddepeHIHATEHEIME yPaEHEHEAME a1re0pamdecKIMH

F(y,y.z) =z% +y”

F(y,y',z) = 2% + ¢*

F(y.y' z) =2y + 7

17

28387



F(y,y',z) =z(y* + y°)

Ne 10 IIpouwTaiiTe TeKCT, BbIOEPHTE MPABH/IbHBIE OTBETHI U 3alTULIMTE aPT'yMEHTbI, 000CHOBBIBAIOLLHe BHIOOpP OTBETOB

Kaxoe #z OpHEEIEHHEIX YpaEHEHHI AEIACTCA EOMTHOEEIM YPAEHEHHEM ]

Uy = 07M 4y

Uy = 01Uy

z
Upp = 0 (Uzx + Uyy)

Upp + Upr = 0

| | b e

Ne 11 IIpouwTaiiTe TeKCT, BbIOEPHTE PABH/IbHBIE OTBETHI U 3alTULINTE aPT'yMEHTbI, 000CHOBBIBAIOLLHe BHIOOpP OTBETOB

BRIACHHTE KakHe H3 NPHECICHHEIX PABCHCTE AEIAKOTCA VPABHCHHAMH B JaCTHBIX

[IPOHZEOTHELX
5 - g
1 Uy, + uéy = (g — 1y, )" =10
iz idz _
2 or T, =0
3 22yt 42=1
4 Inz+y" = a2y

Ne 12 TIpouwTaiiTe TEKCT U 3alUILKTe Pa3BePHYThIA 000CHOBAHHBIN OTBET

CocCTaBHTE ypaEHeHHe Ditnepa a1a dyuKnHoHama [ (V) = ful(yz — v )dx, 2agansOro
ua mEOoEecTBe X = v(x)|v(x)eC [0: 1], v(0) = 0,¥(1) =1

OIIK-2 - Cnoco6eH opzaHu308amb npogedeHue HAyYHO20 UCC/1e006aHUst U pa3paGomKy, npedcmaeissmb U apzymeHMUpO8AHHO 3aujuLyanb
nostyyeHHble pe3y/bmambl UHMe//1eKIMyanbHoOl 0esimeabHOCMU, C8A3aHHble ¢ 00pabomKoti, nepedaueli u usmepeHuem CUZHA/108 PA3TUYHOU
¢usuueckoii npupodst € npuGopocnpoeHuu

Ne 1 TIpouuTaiiTe TEKCT U 3alUIINTE Pa3BepPHYThI 000CHOBAHHBIH OTBET

Haiiti gomycTHMy0 SKCTpeManb B IPOcTeHINeH 3a1aue BapHAIlHOHHOTO HCYHCISHHA

1
/ !,,fr‘J dx — extr, y(0) =2, y(2) = 0.

Ne 2 TIpouwTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

VCTaHOBHTE COOTBETCTEHE MCEEITY NOABIHICT PATEHBIM BERIDAMCHHEM @]YHE.HPIOHEE[& f(}') =
3 . ! = . o .
_[\_U F(x,y,V")dx 1 ocobeHHOCTAMHE ypaBHeHNA Jfinepa-Jlarpamsa

1 F(y, v, x) = 2zy* + 2yz2y' A Brmonaaetea
ABTOMATHYECKH

2 Fly,y'.z)=y* +¢* B HneeT mepEsIit HETErpal

3 Fly.o.7) =2 + 4 B Anrebpamngeckoe

4 Fly.y'.z)=x*+y"* T Jud.yp. nepeoro nopaaxa

5 F(y,y . ) = 322y* 4 2yzty’

Ne 3 TIpouuTaiiTe TEKCT U 3alUIINTE Pa3BepHYThI 000CHOBAHHBI OTBET

Hatitn 1 = u(x; y) pemenne 3anaun Komu
& u.
Bz3
ul—q = fly),

du — f."{_ﬂ”-

=y, r>0-x<y<+x

Ers |1-=U

ia*u y

L = (y).
=0

Ne 4 HpO'—IMTaﬁTE TEKCT U yCTaHOBUTe I10C/1eJ0BaTe/IbHOCTb

VKa3aTe N0CIeI0BATENBHOCTE OCHCTEHE IPH PEINSHHE NPOCTEHINCH 3aJauH BapHATHOHHOTO

HCHUHCTICHHA:
A CocTapHTb ypaBHeHHE JHIepa
b HMenonssya rpaHHIHbIE YCIOBHA, HANTH HEM3BECTHBIE IOCTOAHHBIE
B Hatitn sretpeMam
T VCTAHOBHTH HATHYHE H THII 3KCTPEMYMA

Ne 5 TIpouuTaiiTe TeKCT, BbIOepUTe NPaBUIIbHBIN OTBET W 3alMILKMTE apryMeHThl, 000CHOBBIBAIOLIME BEIOOP OTBETa

18



b
Ecnu dyukmma v = y(X) mocrabmaeT skeTpeMyM dyHKUHOHATY [ (V) = fa F(x,y,v)dx, 10
OHa AB/ETCA PEIIeHHEM YPaBHeHHA

1 Flx,v,y) =0
2 aF (x, v,y o
ay
3 OF (x, y.y")
- ay’'
4
=5

Ne 6 TIpouuTaiiTe TeKCT, BbIOEpUTe TIPaBUJIbHBIN OTBET U 3alMILKTE apryMeHTbl, 000CHOBBIBAIOLME BLIOOP OTBETA

v ra) .
Jan dysarunosan J(y) = fﬂ A(x, ¥)y/ 1+ y"2dx, u3BecTHO, ITO IEBBIH KOHELl 3KCTPEMATH

CKOMB3HT 10 KpuEoit ¥(a) = y(a), a npaeeiii cromssut mo kpusoii y(b) = @(b). Vrazats,
KAKHE VCIOBHA HYMHO ITI0CTABHTH Ha TPaHHIe 0Tpeska [a; b]

L+ ¢'(a)y'(a) =0, 1+ (b)Y (B) =0
2 L =¢'(a)y'(a) =0, 1+ (b)Y (b) =0
3 L+ (a)y'(a)=0, 1= (b)Y () =0
4 y'a) =0, 1+ &' (B)y'(b) =0

Ne 7 TlpounTaiiTe TeKCT, BbIOEpUTe NTPaBU/IbHBIE OTBETHI M 3alUIINTE apryMeHThl, 000CHOBHIBAOIIMe BEIOOP OTBETOB

VKazarh, Kakue (HyHKIHOHATEI ONPENCIAIT YpasHeHHe Ditnepa-Jlarpamxa suna 2yy" +

y'2=0

! [(z+y +yy”)de
2 I G’ + yy™®) dx

3 J &y +yy”) de
4 [ (g’ + zyy™) dz

Ne 8 TlpounTaiiTe TEKCT M yCTAaHOBUTE M0C/I€/|0BaTeIbHOCTD
YcTaHoBuUTe M0C/Ie0BaTeILHOCTE B ONPe/eIeH!H, 3aMeHss UMC/la IPAaBU/ILHBIMUA TePMUHAMMU.

FOBOPS{T, YTO pelIeHre 3afauu MaTeMaTHueCKoi (bI/BI/IKI/I _1_ 3aBUCUT OT HauabHbBIX MaHHBIX, eC/Th _2_ ManbIM U3MeHeHMsIM HauaibHbIX MAaHHBIX
3a/la4yr COOTBETCTBYIOT _3_4_u3MeHeHUst peLnieHud. Ecnu BeImoniHsAeTCS 3TO ycioBue, TOra penieHre CylujeCTByeT, _5_wu _6_ 3aBUCHT OT

Haya/IbHbIX NaHHBIX

A eJUHCTBEHHO
b HenpepniBHO
B wmanble

I' npegensHO

Ne 9 IlpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBHE MEXK/Y YPaBHEHUSIMU 1 THIIaMH YPaBHEHHH:

1 Upy + 6y, + 13u,, +2u, =3 =0

2 Upy = AUzy +duyy = 3ur +2u,+1 =0

5 '
3 Uz - Uz, + 27 - U~ Uyy — 3TY - Uy —u =0
4 Upy +Bugy + 25uy, — 3u, +2 =0

5 2sin (x4 y)  Uzzr —xCcoS(Y) " Uzy + 2y - Uz =3u+1=0

Ne 10 ITpounTaiiTe TeKCT, BbIOepUTe NPpaBUIbHBIE OTBETHI U 3alMIINTEe apryMeHThl, 000CHOBHIBaOLIMe BEIOOP OTBETOB
Ha xakux npuBe/ieHHBbIX Ha PUCYHKAaX 01 J/1s1 Kpyra

x2+y?=1

SIBJITFOTCSE COOCTBEHHBIMMU:

19

JluneiHoe
A HeopHOpOAHOE
ypaBHeHUe

HenuneiiHoe
ypaBHeHHe

DJITATITAYe CKoe
ypaBHeHUE

TTapabonuueckoe
ypaBHeHHe
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Ne 11 TTpouuTaiiTe TeKCT, BbIOepUTe TPAaBUJIbHBIN OTBET U 3alMILKTE apryMeHTbl, 060CHOBBIBAIOLME BLIOOP OTBETA

Hatitn ypaBHeHHE TOBEPXHOCTH, YAOBICTEOPAIOINEH YpaBHEHHIO

Ne 12 TTpouurTaiiTe TeKCT, BbIOepUTe TPaBUJIbHbIE OTBETHI U 3alMILIKTe apryMeHTbl, 060CHOBBIBAlOLIMe BIOOpP OTBETOB

Kakoe H3 NpHBEIeHHBIX ypaBHEHHI ABIAETCA BOJHOBEIM YPaBHECHHEM

1 2= 20(2)

2 2 =y*(%)
3

3 2= go(5)
2

3 2= 2pe(3)

Uy = a g,

— a2
Uy =AUy

Uge = a® (thzx + Uyy)

1
2
3
4

Ut + Ugr =)
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Ne 13 IlpounTaiite TeKCT, BbIOepUTe NTPaBU/IbHBIE OTBETHI M 3alTUIIKTE apryMeHThI, 000CHOBBIBarOIIIMe BEIOOP OTBETOB

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

Uypy + 22Uz, — 3u,, =0

u|y=u = 322

”.r.r]y:n =0
1 u (.r,-y) =32 1 Yy
2 u(x,y) = 3x° +y*
3 ul(x,y)= 322 + 2y
4 u(x,y) = 3x2
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