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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)

11.04.01 PaguorexHuka

roj, Habopa rpynmbl: 2025

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

14 PAJNOJJ/IEKTPOHHBIE CUCTEMBI YITPABJIEHUA

3aBeayrowuii kKadezpoii Ctpaxos C.YO., A.T.H., mpod.
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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-4 — CriocobeH pa3spabaTbiBaTh Y TPUMEHSTH CIeLMaJM3UPOBaHHOE IIPOrpaMMHO-MaTeMaTuueckoe obecrieueHue /sl TPOBeZieHUst
WCCIeJOBaHNH U PelleHNs] NH)KeHepHBIX 3a/a4

DOpMHUPOBaHUIO KOMITETEHLMH CIIY>KUT JOCTIXKEeHHe CIeAYIOIMX Pe3y/IbTaToB 00pa30BaHus:
OIIK-4

3HAHUA:

1. OCHOBHBIe 33/lauy BapUALOHHOTO UCUKMC/IEHMS;

2. OCHOBHBIE METO/bI PelleHHs 3a/jad MaTeMaTHIeCKoi QU3MKH;

YMeHust:

1. criocOOHOCTHIO K KPUTHUECKOMY aHaIM3Y U OLIeHKe TI0CTaB/IeHHbIX 3a/la4, FeHePUPOBAHUIO HOBBIX H/jel TIPH pelleHNy;

2. criocoGHOCTBIO M/IAHUPOBATh U PellaTh 3aJaud COOCTBEHHOro MpogeCCHOHAIBHOTO U JIMYHOCTHOTO Pa3BHUTHS; MCC/Ie0BaTeNbCKUX U
MPaKTHYeCKHX 3a/iad, B TOM UKCJle B MeXXJUCLIUMIIMHAPHBIX 00/1acToX;

HaebIKu:
TIPOEKTUPOBATH U OCYILIeCTB/IATE KOMITJIEKCHbIE MCC/IeJOBaHNA, Ha OCHOBE LIeJIOCTHOI'O0 CUCTEMHOI'O HAyUHOT'O IMOAX0/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
6/10ka 1 mporpamMmbI TIOATOTOBKH 110 HarpasseHuto 11.04.01 PaduomexHuka.

Copiep)kaHue AWCLUTUTMHBL SIB/ISIETCS JIOTUYECKUM TIPOZIO/DKEHUEM COJepP)KaHus (PU3UKO-MaTeMaTHUecKol TMOATOTOBKU 0OakaiaBpa U
CITy)XUT OCHOBOH 151 ocBoenus guctuiive: HAYUYHO-UCC/IEJOBATE/IBCKAS ITPAKTUKA, HAYUYHO-UCCJ/IEJOBATE/IBCKASA
PABOTA, IIOJIIOTOBKA K ITPOIIEIYPE 3AIINTHI 1 3AIIATA BBITIY CKHOM KBAJTM®UKAIITMOHHOM PABOTbBI



3. CTPYKTYPA N COJEPXAHUE NVCHUIT/IMHBI

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

3.1. Copep)xaHue (JUAAKTHKA) AUCUILTHHBI

AyAHTOpHBIE 3aHATHS N
B KOHTAaKTHOIi (hopme g o
58 3=
zE z2F
9] & o H g i £z
Q 14 o
& E HaumMeHOBaHHe Pa3/e/ioB U MAAKTHUECKHX eJHHHIY E E g g E E E g E
£ g Ew
=) =] 5| g £ SE 2
o 2 = %3 %‘E <
Eh [SN-Y M
5
Paspen 1. Ipocrelimas 3ajjaua K/1IaCCHUeCKOro BapHalHOHHOro Heuncaenns. 1.1 Ipocreiiiuas 3a/1aua K1accHyeckoro
5 9 ro ucumcenns. 1.2 HeoBxoaumoe yciioBue SKCTpeMyMma B IOCTediliieii 3a/jaue KNacCHUeCKoro 15 6 4 2 9 10
I'0 UCUHCTIEHUS.
Pazpen 2. Jlocrarousble yC/I0BHs ¢1a60ro MHHHMYMa B pocTeiieii 3ajaue. 2.1 Jlocrarounble yc/ioBusi ciaboro
5 9 MMHMMYMa B TIpoCTeiiilieii 3ajaue K/1acCH4eCKoro BapHaljuoOHHOT0 HeuKcreHust. 2.2 Yenosue Jlexanzpa. 2.3 Yciosue 20 8 6 2 12 10
SAko6u.
Paspen 3. @ynkuus Beitepmrrpacca. HeoOxogumoe ycioBrue CHIBHOr0 MHHHMYMa B IIpOCTefieii 3afgade
5 9 K/IaCCHUECKOro BapHALHOHHOr0 HCunc/ienHst. 3.1 HeoGxoaumoe ye/ioBUe CHIILHOTO MUHHMyMa B IpocTeiiliieif 3ajiaue 20 10 6 4 10 10
K/TaCCHYeCKOro BapHaLIHOHHOro ucuncienus. 3.2 Pynkuus Beliepiurpacca. Cesisb ycoBuii Beliepiirpacca u Jlexanzpa.
3.3 [locratouHble yCI0BHs MUHHMYMa (DyHKLMOHaIA.
5 9 Paspien 4. Tlepas u BTOpas () na. Diinepa-Jlarpamxa. 4.1 Tleppast u BTopas BapyaLjiu 11 6 4 2 5 10
(yHKLMOHaa. Diinepa-Jlarpanxa. 4.2 YcnioBue SIKo6H 0 BO3MOXXHOCTH MOCTPOCHHSI T0JIsi IKCTpeMasieid.
Pazpen 5. IIpuHuMn HanMenbero jeiicreus. 5.1 TTpocTeiiiias BeKTOpHas 3a/jaua K/1aCCHUYeCKOro BapHalMOHHOTO
5 9 ucuncienyst. 5.2 [IpUHLKI HauMeHbILero AecTBusl. 5.3 EcTecTBeHHble FPaHUYHBbIe YCIOBHS /151 IIPOCTeHILIEro 29 14 10 4 15 10
yHKIHOHaa. 5.4 Diinepa—Ilyaccona. 5.5 3agaua Bosbla. 5.6 M3onepumerpuyeckas 3ajjaua.
5 9 Paspen 6. 3ajaua JTarpanxa c r M Her cBs13siMH. 6.1 3ajjaua JlarpaHa C ro/IOHOMHBIMU 13 7 4 3 6 10
cesi3siMd. 6.2 3ajiaua JlarpaHya B MOHTPSTHHCKOM (opme.
Bcero 3a 9 cemectp 108 51 34 17 57 60
5 10 Pazpen 7. OET (i)} yrma JTbHOTO aﬂagma. 1.} é)proroualnzupl;le cucTeM’;l yHKLWiL, paab! U3 HUX. 1.2 11 3 2 1 8 5
eccesisi, ero .3 OproroHa/bHOCTh dyHKIWii Beccens. 1.4 Muterpan ®ypbe.
5 10 Pazjen 8. YpaBHeHue Ma/ibIx KosieGanuid. 2.1 anioA " MaJIbIX it crioco6om [T 37 12 8 4 25 10
2.2 BeiBogi 1 MaJbIxX criocobam dypoe.
5 10 Paspien 9. YpaBHeHHe TerIonpoBoAHOCTH. 3.1. BeiBoj Terorn “TH J/151 P: X cyyaes. 3.2. 40 15 10 5 25 10
Pemenue y TETIONPOBOJHOCTH /IS Pa3/IMYHBIX CTy4YaeB.
5 10 Paspen 10. YpaBHenus Jlansiaca u ITyaccona. 4.1 BoiBog 1 petienne ypaBHenus Jlarnaca. 4.2 BoiBoj 1 petenie 40 15 10 5 25 10
Tlyaccona.
5 10 Pazpen 11. JIuneii 2 B YaCTHBIX NP 5.1. Knaccudmkarmst TMHeiiHbIX ypaBHeHuit 2 16 6 4 2 10 5
TOPS1/IKA B YACTHbIX 1x. 5.2. IT] 7l y i1 K KAHOHMYECKOMY BH/LY.
Bcero 3a 10 cemectp 144 51 34 17 93 40
Bcero no gucuunimze 252 102 68 34 150 100
3.2. AyAMTOPHBIN NPAaKTHKYM
O0nem
Ne Homep 1 HauMeHOBaHue pa3jena ?
Tema NPAKTHYECKOI'0 3aHATHA ayAa.
n/n JUCLUTUTHHBI
YyacoB
o HpOCTeﬁLHaH 3aja4a KjacCUYeCKoro BapruarfioOHHOT0 UCUMCIeHHUA. HEOGXOAI/IMOE
Pazpgen 1. [Ipocreiiias 3azaua I
1 yC/10BHe 3KCTpeMyMa B MPOCTeUIIIeH 3a4aue KaaCcCUueCKOro BapualiuOHHOIo 2
K/1aCCUYeCKOro BaprualfiOHHOro MCUUC/IeHUA.
HNCUnc/1eHusa
JlocTaTouHble yC/I0BYs €11aboro MUHMMYMa B TIpoCTelilel 3azaye
Paspgen 2. [JocTaTouHble yCI0BUS C/1aboro
2 o KJ/IaCCHYeCKOr0 BapMaLMOHHOI0 HCUMC/IeHns YcnoBue Jlexxanapa. YcioBue 2
MHWHHMYMa B TMPOCTEHILIEHN 3ajaye.
SIko6u.
Paszen 3. ®ynkuus Beitepirpacca. Heobxo1Moe ycioBie CHIbHOTO MUHIUMYyMa B TIpOCTefiied 3ajaue
3 H606X0,£[I/IMOE YC/I0BH€e CWJIBHOTO MUHHMMYMa |K/1aCCH4YeCKOro BapyUaljiOHHOIO UCYHUCIeHHsl. DYHKLMS Beﬁepunpacca. CBsi3b 4
B TIpoCTelillielf 3a/ja4ue K/1acCUUeckoro ycioBuii Beltepiitpacca u Jlexxanzpa. JJoctaTouHble yCI0BHSI MUHUMyMa
BapyaljiOHHOI0 UCUYMC/IEHHUA. ClJyHKL[I/IOHa/'Ia.
Paszen 4. Ilepsasi 1 BTOpasi BapuaLiui .
o p pas BapHary IlepBast 1 BTopasi Bapuanyu (HyHKLIMOHAMA. YpaBHeHHe Diiiepa—I/larpanxa.
4 |dyHKIMOHaMa. YpaBHeHne Diepa- . 2
Ycnoue SIKo6U 0 BO3MOXXHOCTH TIOCTPOEHMUS I10JIs SKCTpeMasien
Jlarparxa.
Hpomeﬁmaﬂ BEKTOpHas 3a/iaya KjlaCCHYeCKOro BapUal[MOHHOTO UCYHUC/IEHUS.
< [IpyHIMN HavMeHb1Iero AeﬁCTBHH, EcrecTBeHHble rpaHUYHbIE yc/ioBus Ajid
5 |Pasgen 5. [IpyHLMN Ha¥MeHbLLEro AeHCTBUS. . o 4
ripocreiiiiero ¢pyHKL{HOHaMa. YpaBHeHue Diinepa—IlyaccoHa. 3aga4ya bonbra.
MSOHEPI/IMETPH‘{ECK&F{ 3ajiava.
Paszen 6. 3asaua Jlarpana ¢ roloHOMHbIMM (3aziada JlarpaHyka C TO/IOHOMHBIMU CBAI3SIMU. 3ajaua JlarpaHka B TOHTPATMHCKOM
6 3
Y HETr'OJIOHOMHBIMH CBSI35IMH. (I)OPME.
Bcero 3a 9 cemecTp 17
7 Pasgen 7. OtzenbHble paszenbl OproroHasbHble cUCcTeMbl QYHKLMH, psiAbl U3 HUX. YpaBHeHUe Beccess, ero 1
Cl)yHKL[I/IOHa]ILHOFO dHa/Iu3a. peleHue. OpTOFOHEl]'IbHOCTL d)yHKL[Hﬁ Beccens, HHTerpasn CDypI:E.
. BrIBOJ 1 pellleHNe ypaBHeHHs Ma/lbIX Koebanuii criocobom [lanambepa. BriBo,
8  |Pasgen 8. YpaBHeHue Majbix KojiebaHuUi. AMD yp o A p A 4
U pelleHue ypaBHeHHs MajlbIX KojtebaHwmii criocodam CI>pre.
9 |Pasgen 9. YpaBHeHue TemIONPOBOAHOCTH. BriBOZ 1 pellieHNe ypaBHeHUS TelI0NpPOBOAHOCTH [/ Pa3/IMUHbIX C/1yyaeB. 5
BriBoj 1 penieHye ypasHeHus Jlariaca. BeiBog U pellieHre ypaBHEeHMsI
10 |Pasgen 10. YpaBHeHus Jlannaca u [TyaccoHa. A YD yp AMD yp 5
IlyaccoHa.
Pasgen 11. JIuHeiiHble ypaBHeHus 2 TTOps/IKa o
11 JIuHeliHble ypaBHeHHUs 2 TIOPsAJKa B YaCTHBIX MPOW3BOJHbIX. 2
B YaCTHBIX TPOXW3BOAHBIX.
Bcero 3a 10 cemectp 17
3.3. CamocrosTenbHast padora crygenta (CPC)
Ne O6neMm,
/i Homep u HaumMeHOBaHue pasfesa AUCHMIIIMHBI COAEP)KBHHE yqeﬁl-loro 3a/laHUs 4acoB
o IloBTOpEeHHe HeOGXO,E[HMLIX yC]IOBI/Iﬁ JIOKaJIbHOT'O 3KCTpeMymMa
Pazpgen 1. IIpocTeliiias 3aiaua K1aCCU4eCKOro o
1 rajKol (PYHKLMM HeCKO/bKKX MepeMeHHBbIX. M3yueHne MoCTaHOBKU 9
BapraljMOHHOI'0 UCUYMC/IeHHUA. o o o
TIPOCTEeHIIer BapUALIMOHHOM 3aJauu.
TIoBTOpEHME AOCTATOYHBIX YCIOBHH JI0KaJBHOTO SKCTPeMyMa
Pa3nen 2. [locTaTouHble yCI0BUS €/1aboro MUHUMyMa B .
2 oy ragKor GyHKIMY HeCKOJIBKUX TlepeMeHHbIX. V3yueHne 12
TpOCTeMIIEeHr 3a7aye. o
(lJOpMy]IPIpOBOK ycnoBui Jlexxanapa u AkoOu.
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3 |Pasgen 3. ®yukius Beitepurrpacca. Heobxoaumoe W3yuenwue ycinoBuii Jlexxanzapa u Sko6u, ¢dyHkuun Beifeprurpacca, 10
yC/I0BHe CUILHOTO MUHUMYyMa B IIpOCTeM1leil 3afiaue JI0CTaTOUHbIX YCJIOBUM CUIBHOTO MUHUMYMa UHTErpajbHOro
K/IaCCUYeCKOT0 BAPUALIMOHHOIO MCUUC/IeHHS. (dyHKIMOHaa.

Pa3zen 4. Tlepsast 1 BTOpast BapHALH GyHKLHOHATA, TToBTOpeHue GpopMy/ibl MHTETPUPOBAHMS T10 YACTSAM U
4 - nuddepeHLIPOBaHKS 1107 3HAKOM MHTerpasa. M3yueHre BeIBofa 5
YpaBHeHUe Jitnepa-Jlarpanxa. 5
ypaBHeHUs1 Diirepa.
5  [Pasgen 5. Tipusmym Hammesbimero gedicrans, H3yueHne BeKTOpPHOU 3a/1a4Hl BAPHALMOHHOTO CUHCTIEHNS, 15
MpUHLIUIA HauMeHbLIero feiicTBYs, ypaBHeHUs: Diinepa-IlyaccoHa.
Pasnen 6. 3agaua JTarpamKa ¢ FO/OHOMHEIMA 1 [ToBTOpEHME yCIOBHOTO SKCTpeMyMa (DYHKLIUH HeCKObKUX

6 rnepeMeHHbIX. V3yueHue 3azauu JlarpaHka ¢ roOJIOHOMHbIMU 6

Hero/ioOHOMHBIMHU CBSI3SIMH.
CBSA3AMMU.
Bcero 3a 9 cemecTp 57

7 Pasgen 7. OtzenbHble pa3zaens! QyHKLFOHAIBHOTO TToBTOpeHue TeMsbl «Psaapl @ypbe, onepaljioHHOe UCUUCIeHUe» U3 8
aHa/M3a. 06111ero Kypca BhICIIei MaTeMaTHKH

PelnieHue npe/iyio>keHHbIX 3a7a4. [IocTpoeHre MaTeMaTUyeCKUX

8 |Paszen 8. YpaBHeHHe MasbIxX KosieOaHHUiA. Moyiesieit [/ ypaBHeHMs TelIONPOBOJHOCTH U UX BU3yah3aLius C 25
[OMOLL[BIO CHCTEMBI KOMIIBIOTEPHOH anre6psl.
Pe1enue npeyiokeHHeIX 3a7a4. ITocTpoeHne mareMaTHueCKUX

9  |Pasgen 9. YpaBHeHue Tel/IONPOBOJHOCTU. Moyziesiei A1 ypaBHeHVs TeIIONPOBOJHOCTU U UX BU3YaIM3aLis C 25
[TOMOLIBIO CHCTeMBI KOMITBFOTEPHOM anre6psbl.
PeleHue npe/iyiokeHHbIX 3a7a4. [locTpoeHre MaTeMaTH4yeCKUX

10 |Pasgen 10. YpaBHenus Jlannaca u IlyaccoHa. MoZenelt 1Jist 3aiau U UX BU3yasU3aLiysi C OMOLLbIO CUCTEMbI 25
KOMITbIOTEPHOM aareOpsbl.

1 Paszen 11. JIunHeliHble ypaBHeHHUs1 2 ITOpsi/iKa B YacTHBIX  |VI3yueHue TeopeTHUeCKOro Marepuarna. PelieHue pe/ioyKeHHbIX 10
MPOU3BOJHBIX. 3a7a4.

Bcero 3a 10 cemecTp 93
4. ®OPMBI KOHTPOJISI OCBOEHVSA JVCLHAII/INHBI
CEMECTP HEJEJ/IN CEMECTPA
2 6 |7 8 9/ 10 | 11 12 13 14 15 | 16 17
9 BII3 ap BII3 ap BII3 BII3 ap 3a4.
10 BII3 ap BII3 ap BII3 BII3 p . 3a4.
YcoBHbIe 0603HaUeHHsT:

e JIP — nuarHoctuueckasi paboTa;

¢ BII3 — Bonpocel/3a4anus 1o Temam I13;

® 33u. — 3aueT;

o nud. 3au. — qucpepeHIMPOBaHHBIN 3aueT.

Tekymuii KOHTPO/Ib YCIIeBaeMOCTH CTYZEHTOB IIPOBOAUTCS B JUCKPETHbIE BpeMeHHble HHTepBasIbl B C/IeYIOLUX (GopMax:

JMarHoCcTHYeckast pabora;

BOIPOCHI/3aaHust o Temam I13.

IIpome)xyTouHas aTTecTanusA IPOBOAUTCS B popmMax:

3auer;

v epeHIMPOBaHHBIN 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. PoauH. . BapuatmonHoe ucuucienue. CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHora, 2017, 50 3k3.

8. Bb. I1. PoauH. . Bapuarmonsoe ncuncienve. CII6.BI'TY "BOEHMEX" um. []. @. YcruHoBa, 2017, 551 pec.

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,
016, 39 3k3.

13. ]23 JI. ®aiinimuar, H. B. Tapacosa. . Hekotopble ypaBHeHus: Matematuueckoi ¢usuku. CI16.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
14. 12\/(1),18’. %Ie.zﬁpee;és. . BBezienue B BapuaijrionHoe ucuncnenvie. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022, 351. pec.
15. M. O. Jlebepes. . Beenenue B BapuarimonHoe ucuncienve. CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2022, 27 3K3.
5.2. JlonosHUTeE IbHAS IMTEPaTypa M0 AWUCLUIUIMHE:
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
6/10ka 1 mporpamMmbI MOATOTOBKY 10 Harpasienuto 11.04.01 PaduomexHuka. [JucuuriiHa peanusyercs Ha dakynsrete O EcTecTBeHHOHAYUHBIH
BI'TY "BOEHMEX" um. [1.®. Yctunora kadenpoii O6 BBICIITAS MATEMATHUKA.

JucrunivHa HateneHa Ha ()OpMHUpPOBaHHe KoMnemeHyull:
OIIK-4 CriocobeH paspabarbiBaTh ¥ TIPUMEHSATH CIIeLjaJi3UpOBaHHOE IIPOrpaMMHO-MaTeMarrdeckoe obecrieueHvne [ TIPOBeJEHUs
WCC/Ie[JOBaHUI 1 pellleHNs] MH)KeHepHBIX 3a/iau.

Copiep>kaHie JUCLIMIUIAHBI OXBaTbIBAET KPYr BOIMPOCOB, CBS3aHHBIX C TMOCTAHOBKOWM 3a[jaull M TIOCTPOEHMS MaTeMaTHUeCKOW MOAeIH Jist
peasibHBIX YC/IOBHH, WUCIIO/MB3Ys METOJbI M MOJE/N BBICIIEH MAaTeMaTHKH; a TAaKKe MPeJCTABIeHHUs Pe3y/IkTaTOB CBOMX WMCC/IEOBAHUI B BHIE
TOJIHOM MaTeMaTrueCKOl Mojiesu.

ITporpamMmoii AUCLUTIMHBI TIPeAYCMOTPEHB! ClIeyIOIIre BUABI KOHTPOJIS:
TeKyuii KOHTPO/Ib YCIIeBaeMOCTH CTY/IeHTOB IIPOBOAUTCS B [JICKPETHbIE BpeMeHHble NHTePBaJIbl B C/IEAYHOIIUX (hopMax:
e /MarHocTHueckas pabora;
e BOIPOCHI/3afiaHus 1o Temam I13.
IIpomexyTouHas aTTecTalusA NPOBOAUTCS B popmMax:
®  3aveT;

e i depeHIMPOBaHHBIN 3aUeT.

O611ast TPyA0eMKOCTb 0CBOEHUsI AUCLIMIVIMHBI COCTaB/sieT 7 3.e., 252 u. [TporpaMMoii AUCLIMIVIMHBI NIPeAyCMOTPEHbI JIEKLIMOHHbIe 3aHsATHs (68
u.), paktryeckue 3aHsTus (34 4.), camocTosiTesibHast pabora cryzgenTa (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. U. Bansko, O. B. EpmomuHa, I'. H. KyBbIpKuH. .
BapualoHHOe 1cuuc/ieHre U ONTUMa/IbHOe YIIpaB/ieHue:
M.: U3g-Bo MI'TY um. H. 3. baymana, 2018 (1)

M. O. Jlebezier. . BeeieHne B BApHALIOHHOE HCUKC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (1)
B. I1. PopuH. . BapuaumonHoe ucuucnenue: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2017 (1)

b. I1. PoguH. . BapuaronHoe ucuncienuve: CII6.BT'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (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. I1. Pogus. . BapnarmonHoe ucuncienue: CII6.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (2)
B. U. Banbko, O. B. EpmomuHa, I'. H. KyBbIpKuH. .
BapualuoHHOe 1cunc/ieHye U ONTUMaIbHOe YIIpaB/ieHue:
M.: U3g-80o MI'TY um. H. 3. baymana, 2018 (3)

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. Y. Bansko, O. B. EpmoruuHa, I'. H. KyBbIpKuH. .
BapuaiuoHHOe 1curcieHre U ONTUMaJIbHOe YIIpaB/eHue:
M.: U3g-Bo MI'TY um. H. 3. baymana, 2018 (3)

M. O. JlebezieB. . BBezieHre B BApHaL[IOHHOE UCUKC/IEHHE!
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (2)
B. I1. PoguH. . Bapuauuontoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2017 (3)

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

M. O. Jlebenes. . BBefieHre B BapHal[MIOHHOE UCUKMCIEHUE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (9, 10,
12)

B. 1. Banbko, O. B. Epmomuna, I H. KyBbIpKuH. .
BapuanyoHHOe MCcuMc/ieHre U ONITUMAaJIbHOe YIIpaB/IeHue:
M.: U3g-Bo MI'TY um. H. 3. Baymana, 2018 (4)

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

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.

B. Y. Bansko, O. B. EpmomuHa, I'. H. KyBbIpKuH. .
BapualinoHHOe 1cunc/ieHye U ONTUMasIbHOe YIIpaB/ieHue:
M.: U3g-8o MI'TY um. H. 3. baymana, 2018 (4)

M. O. Jlebenes. . BBeseHre B BapHal[iOHHOE UCUKCTIEHUE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (7)
B. I1. PopuH. . Bapuauuontoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2017 (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. 1. Psbyuiko, B. B. Bapxaros, B. B. [JepxaBeL. Pszpi:
BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2007 (12)

A. TI. Ps6yuiko, B. B. Bapxaros, B. B. [lepxasei.
VnpuBrAyanbHble 3a/laHuys 110 Bhicleld MaTemartyke. Y. 3
Psgei: BI'TY "BOEHMEX" um. /1. @. Yctunosa, 2007 (12)
A. A. KoHoHoBa, A. JI. Benkosa. . YpaBHeHuUst
maremaruueckoit pusuku: CI16.BT'TY "BOEHMEX" um. [I.
@. YeruHoBa, 2019 (1)

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

A. II. Psbymiko. UHAMBH/ya/IbHBIE 33/JaHUS 110 BBICIIEH
MmareMartuke. U. 4 OnepaipionHoe ncurcnenve: bI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2007 (16)

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.

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

A.TI. Psbyuiko, B. B. Bapxaros, B. B. [lepxaseL.
VnpuBuayanbHble 3alaHus 110 BeICIIel MaTemarvke. Y. 3
Psgei: BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2007 (12)
A. A. KoHoHOBa, A. JI. benkoBa. . YpaBHeHuUsI
MmareMaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (2)

B. JI. ®aiinmmuat, H. B. Tapacosa. . HekoTopble ypaBHeHUst
maremaruueckoit ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
@. YcruHoBa, 2016 (1)

A. II. Psbyuiko, B. B. Bapxartos, B. B. JepxaBel;. Psgpi:
BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2007 (12)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUst
MareMatuueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcrunoBa, 2019 (2)

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.

A. T1. Psiby1tiko. UHAMBH/ya/IbHBIE 33JAHKS 10 BBICLIEH
Maremaruke. Y. 4 OnepaipionHoe ucurcnenue: bI'TY
"BOEHMEX" nm. [I. ®. YcruHoBa, 2007 (16)

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. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
maremaruueckoit pusuku: CIT6.BI'TY "BOEHMEX" um. [I.
@. YerunoBa, 2019 (3)

A. TI. Psgbyuiko. IHAWBUyaTbHbIE 33JaHUSI TI0 BBICIIEH
MmareMartuke. U. 4 OneparpionHoe ucurcienue: bI'TY
"BOEHMEX" um. [1. ®. Ycrunosa, 2007 (16)

B. JI. ®aiiHimuaT, H. B. Tapacosa. . Hekotopble ypaBHeHust
MareMaruueckoit pusuku: CI16.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2016 (2)

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.

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
MmaremMaruueckoit pusuku: CI16.BT'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2016 (3)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
MareMaruueckoit pusuku: CIT6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2019 (4)

12

25
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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.
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IMacriopt oH/jA OLIEHOUYHBIX CPEe/CTB

KYPC

CEMECTP

HaunmeHoBaHMe pa3fe/ioB U AUAAKTHUECKHX eHHHLY

BCEI'O

AyaMTOpHbIe 3aHATHSA
B KOHTaKTHO# opme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATHA

CamocTosTe/sHast
paboTa cTyjeHToB

dopmupyemas
KoMmmeTreHuusi, %

OIIK-4

HANMEHOBAHUE
OLEHOYHOI'O CPEJICTBA

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

15

[E
o

Bompocsl/
3a/laHus
TI0 TeMaM
113

Paspen 2. [locTaTouHble yC/I0BHS C1a60ro MUHMMyMa B
npocreiiiiei 3ajaue.

20

12

10

Bormpocsl/
3a/laHus
10 TeMaM
113

Paspen 3. ®yHkuus Beiiepmrpacca. Heodxogumoe yciioBue
CH/IbHOT'0 MMHMMYMa B IIPOCTeiiIeii 3ajjaye KJ1aCCHYeCKOro
BapHallMOHHOTr0 HCYHC/IeHHU .

20

10 6 4

10

10

Bomnpocsy/
3aflaHust
T10 TeMaM
113

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

11

10

Bonpocsy/
3a/jaHus
10 TeMaM
I3

Pa3zpaen 5. [IpuHOMN HAHMEHBIIEro JIeHCTBUS.

29

14 10 4

15

10

Bonpocsy/
3a/]aHus
10 TeMaM
113

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

13

10

Bompocsl/
3a/laHus
TI0 TeMaM
113

Bcero 3a 9 cemecTp

108

51 34 17

57

60

10

Pazpen 7. Otae/nbHbIe pasfesibl QyHKIMOHATLHOTO aHA/IH3a.

11

Bomnpocsy/
3a/jaHus
10 TeMaM
113

10

Paspen 8. YpaBHeHHe MaJIbIX KoJleOaHMiA.

37

12 8 4

25

10

Bonpocsy/
3a/]aHus
10 TeMaM
113

10

Pa3pen 9. YpaBHeHue Ten10NpoBOJHOCTH.

40

15 10 5

25

10

Bomnpocsl/
3a/laHus
TI0 TeMaM
113

10

Paspen 10. YpaBHenus JIansaca u ITyaccona.

40

15 10 5

25

10

Bormpocsl/
3a/laHKs
10 TeMaM
113

10

Paspen 11. JIuHeliHble ypaBHeHHUsA 2 MOPs/Ka B YaCTHBIX
MPOU3BOJHBIX.

16

10

Bomnpocsy/
3aflaHust
T10 TeMaM
113

Bcero 3a 10 cemecTp

144

51 34 17

93

40

Bcero no gucnunInHe

252

102 68 34

150

100

15
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OneHouHble MaTepuaJibl o gucyuminHe BBICIITASI MATEMATUKA B HAYYHbBIX NCCJ/IEJOBAHUAX

OIIK-4 - CnocofeH pa3pabambiéams U npUMeHsimMb Cneyuaau3upoeaHHoe NpozpammHoO-manemMamuyeckoe odecneyeHue 0/1s npoeedeHust
UCC/1e008aHULl U peuleHUs! UHMCeHePHbIX 3a0ay

Ne 1 TIpouuTaiiTe TEKCT U 3alUIINTE Pa3BepPHYThI 000CHOBAHHBI OTBET

Haiitn momycTHMy0 SKCTpeManh b IpocTeiimett 3aqadue BapHaOHHOTO HCTHCICHIA

1
/ y?dx — extr, y(0) =2, y(2) =0.
o

3

Ne 2 TIpouurTaiiTe TeKCT, BbIOEpHTe TIPaBUJIbHbIE OTBETHI U 3alMILIKTe apryMeHThl, 060CHOBBIBAlOLIMe BIOOP OTBETOB
Ha xakux npuBe/ileHHbIX Ha PUCYHKAaX 1071 [/l Kpyra

x24+y2<1
SABJIAFOTCA COOCTBEHHBIMMU:

1.
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Ne 3 TIpouwTaliTe TEKCT M 3aNMILINTE Pa3BePHYTHIH 060CHOBAHHBIN OTBET
Hatitn 1 = u(x; y) pemenne 3anaun Komu

%:y. r>20,—0 <y < 4o
ul g = fly)

5o = O(w).

o = Y(y).

Ne 4 TIpounTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBHE

VCTaHOBHTE COOTBETCTEHE MEXIY [IOOBIHTEIPATBHBIM BEIpakeHHeM dyHEIHOHANA [()) =
X1 . i ~ N u .
LU F(x,y,v")dx 1 ocodernocTAMHE ypaBHeHHA Jilnepa-Jlarpamka

1 Fly,y,z) =2z + 2yz%y’ | A BrmomsaeTca
] ] AETOMATHYCCKH
2 Fly,y.z)=y* +y° B Wneet nepesiit HHTErpal
3 F(y,y,x) =22+ * B Anrebpamgeckoe
4 Fly.y' . x) =z +y"? r TTuch.yp. mepBoro mopaTKa
5 F(y,y' . x) = 322y* + 2y=3y’
Ne 5 TlpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE
YCTaHOBHTE COOTBETCTBHE MEX/y YPABHEHUAMY ¥ THIIAMU yPaBHEHMWIA:
. . . JluneliHoe
1 Ury + h“_ry + l‘;”_r.l!.l +2u, —-3=0 A HeofHOpOHOE
ypaBHeHue
S , - 92 —_ Hemuneitnoe
2 Urz = AUzy +duyy —3ur: +2uy;+1 =0 .
2
T b Dy .y - S T I — _ dnmnrrueckoe
3 Ug * Uz, + 2T - U Uyy 3ry-uy —u = 0 Spamnene
3 925 I ) = Tlapabosnunueckoe
4 Uy + By, + 25u,, — 3u, +2=0 L

w1

2sin(x+y) - Uzz —xcoS(Y) " Uzy + 2y - Uz —3u+1=0

Ne 6 IlpouwmTaiiTe TEKCT ¥ yCTAHOBUTE TI0C/IE/|0BATEIHHOCTD

VEkasaTh N0CIeI0BATENBHOCTE AeHCTEHE IPH PEINSHHHM TpocTeiinTei] 3a0a49M BEapHAIIHOHHOIO
HCUHCIICHHA:

A CocTagHTh YpaeHeHHe SHnepa

b HMenonssya rpaHHUHEIE YeIOBHA, HANTH HEHM3BECTHEIE IOCTOAHHEIE

B Hatitn srctpeMamm

T Y CTAHOBHTE HAIHYHE H THII 3KCTPEMYMA

Ne 7 TlpounTaiiTe TEKCT U yCTAHOBUTE IIOC/IE/|0BATENBHOCTD
YcTaHOBUTE MOC/IE0BATeNILHOCTD B OTIPe/ie/IeHNH, 3aMeHsIsl Urc/la PaBI/IbHBIMI TePMUHaMU.

TOBOPSAT, UTO pellleHKe 3a/jaui MaTeMaTHueCcKol (Gu3KKu _1_ 3aBUCHT OT Haua/IbHBIX JaHHbIX, eC/IM _2_ MaJjIbM H3MEeHEeHHUsIM Haua/lbHbIX JJAHHBIX
3a/laul COOTBETCTBYIOT _3_ 4_ M3MeHeHMs pelueHus. Ec/iu BBINIO/IHAGTCS 3TO yC/IOBHUe, TOT/A pelleHue CyLlecTByeT, _5_ U _6_ 3aBUCHUT OT
Haua/IbHBIX JAHHBIX

A eAWHCTBEHHO
B HemnpepbiBHO
B manble

I' npepensHO

Ne 8 TIpouuTaiiTe TeKCT, BbIOEpUTe TPaBUJIbHBIN OTBET W 3alMILKTE apryMeHThl, 000CHOBBIBAIOLIME BEIOOP OTBETA
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. . b,
Ecnu dyukmma v = y(X) mocrabmaeT skeTpeMyM dyHKUHOHATY [ (V) = fa F(x,y,v)dx, 10
OHa AB/ETCA PEIIeHHEM YPaBHeHHA

1 Fx,v,v)=10
2 aF (x, v,y o
ay
3 OF (x,v,¥")
- ay'
4
=5

Ne 9 TIpouurTaiiTe TeKCT, BbIOEpUTe TIPAaBUIIbHBIN OTBET U 3alMILKMTE apryMeHThl, 000CHOBBIBAIOLIME BEIOOP OTBETa

. b . I 2
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]

1+ ¢ (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 10 ITpounTaiite TeKCT, BbIOepHTe IPaBUIBHBINA OTBET U 3alTUIINTE apryMeHThl, 000 CHOBBIBAIOLIYE BEIOOD OTBETa

.z D T - .
- - &=+ 2y =4z,
Haifti ypaBHeHHE IOBEPXHOCTH, YAOBISTBOPAIOMIEH YPABHEHHID ~ ©F 9y

1 z=zp(%)
2 z=y’p(%)
3 2= 3e(57)
4 z = .:.',r;;{%)

Ne 11 TTpouHTaiiTe TeKCT, BoIOepHTe NpaBU/IbHBIE OTBETHI M 3alULINTE apryMeHThI, 000CHOBBIBAIOLIHe BBIOOP OTBETOB

Vka3aTh, Kakie QYHKIMOHAIEI ONPENEA0T ypasHeHHe Jiinepa-Jlarpamka suma 2yy" +

y?=0
! J(z+y +yy”)de
2 | (" + yy™) dx
3 T &y + ) da
4 [ (yu" + zyy™®) dx

Ne 12 TTpounTaiiTe TeKCT, BbIOepUTe IPaBU/IbHBIE OTBETHI U 3alUIINTE apryMeHThl, 000CHOBBIBaOIIMe BEIOOP OTBETOB

Kakoe H3 NpHBeIeHHBIX YPaBHEHHI ABIAETCA BOJHOBEIM YpaBHEeHHEM 7

U = @ u,
2 Uy = {,2,_-;”_
3 Ut = @ (Ugz + Uyy)
4 Ugt + gy =0
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