MMWHOBPHAYKH POCCHH
(heepanbHOe rocygapcrBeHHoe Gl0/KeTHOe 00pa3oBaTe/ibHOe yUpek/ieHre BhICIIero 06pa3oBaHus
«BanTuiickuii rocyfapcTBeHHbIi Texunueckuii yuupepcuter « BOEHMEX» um. JI.®@. YcruHOBa»
(BI'TY «BOEHMEX» um. JI.®. YcruHOBa)

YTBEP)KJAIO
[exaH dakynbreta

Margees I1.B.
(mopmuce) N0
« » 20

PABOYAS ITPOTPAMMA JUCIUITVIMHBI
BBICIITAAA MATEMATHKA B HAYUHBIX NCCJ/IEAOBAHUAX

HanpapieHue/cnenaabHOCTb NOATOTOBKH

15.04.06 MexaTpoHHMKa ¥ poG0OTOTEXHHKA

Crnenpanu3anus/npo@uib/mporpaMMa noAroToBKH CoBp 1e P000TOTeXHHYECKHEe CHCTeMbI H KOMILIEKChI

YpoBeHs BbICIIEro 00pa3oBaHus Marucrparypa

®opma o0yuenus

dakynbTeT

Beinyckaromas kadeapa

Kadeppa-pa3paboruuk paGoueii mporpaMmsl

OuHasn

U NndopManMOHHBIX U YIIPAB/IAIOIIHUX CHCTEM

18 CUCTEMBI ITPBOJOB, MEXATPOHUKA 1 POBOTOTEXHHUKA

06 BBICIITASSI MATEMATHUKA

I’ YACHI (o Ha/IMuMI0 BU/I0B 3aHATUI) o
S = ﬁ AYIUTOPHBIE 3AHATUSA CAMOCTOATE/IbHASI PABOTA B
o= Q T
X T = =
& SE Z = = = = oy % =
o E | ET | = a5 | 2 S 3 2o | 5g
Q ®) o o = T > UZ & < = &
> £ fE % g B BE HfE g E | B EE | g
= > m = = =) 5] = ..
e =& 2 5] = g | EZ 3} ) g =i ZS
S8 | o A 5 5% ET = 3 S =3 | &£*
% ) E <@ o O E = =
E’m < & & [ S~
[T = = > ) S §
© S X < m
5 9 3 108 51 34 0 17 57 0 57 3au.
5 10 3 108 51 34 0 17 57 0 57 . 3au.
BCET'O 6 216 102 68 0 34 114 0 114
CankT-Iletepbypr
20 1
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JIUCT COI'JIACOBAHHA

PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUSIMU ®EJTEPAJIBHOI'O
TOCYJAPCTBEHHOI'O OBPA3OBATE/IbBHOI'O CTAHJAPTA BBICHIET'O OBPA3OBAHMS (PI'OC BO)

15.04.06 MexaTpoHHKa ¥ POGOTOTEXHHKA
roj HaGopa rpymnmbl: 2024
IIporpamMMy cocTaBuIu:
Kadeapa O6 BBICIIIASTI MATEMATUKA

BenkoBa AHactacust JIeoHUIOBHa, K.¢.-M.H., JOL[eHT

Kadeapa O6 BBICIIIASTI MATEMATUKA
Uepnycs [1aBesn I1aBnoBuy, K.T.H., JOLEHT

IIporpamma paccMoTpeHa

Ha 3ace/jJaHUH Kadezipbl-pa3paboTurika

paboueii mporpammel 06 BBICIIIAST MATEMATHKA
3aBenytomuii Kadezapoit Bunnuk I1.M., 1.T.H., 101,
INporpamma paccMoTpeHa

Ha 3ace/jJaH1H BBIMyCKaroLlei Kadeapbl

18 CUCTEMBI ITPBOJ OB, MEXATPOHMKA 1 POBOTOTEXHUKA

3asepytomuii Kadezpoit CraxxkoB C.M., A.T.H., Tpod.



PABOYAS ITPOTPAMMA JUCIIUITVIMHBI
BBICIITAAA MATEMATUKA B HAYUHBIX UCCJ/IEJOBAHUAX

Pa3pesnibl paGoueii mporpaMMsI

1. JEJIN OCBOEHUSA AVCHWITJIMHBI

2. MECTO IUCHUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)XAHME OVCLATIIINHBI

4. @OPMbI KOHTPOJIA OCBOEHNA AV CLHUIIIVTHBL

5. YYHEBHO-METOJMYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE JUCLIUTTJIMHBI
6. MATEPMAJIBHO-TEXHMYECKOE OBECITEYEHUE OMCLUTIINHBL

IIpunoxeHus K paboueii nporpaMmMe AMCIUIUIMHBI
o [Ipunoxenuve 1. AHHOTaLWs paboyeii MporpaMMbl

o TIpunoxenue 2. TexHonoruu u hopmbl 00yueHUst
o TIpunoxenue 3. @OH/bI OLIEHOUHBIX CPe/CTB



1. IEJIX OCBOEHUMA AV CIIUIT/IMHBI

Llenbro ocBOeHUs AUCLMIUIMHEI SB/IsIeTCS GOPMUPOBaHHe CIe/yIOLUX KOMITeTeHLHiA:

OIIK-1 — criocobeH MpUMeHSITh eCTeCTBeHHOHAyUHble U OOLIeHMH)KeHepHbIe 3HAHMS, METOJbl MaTeMaTHUeCKOro aHann3a U MOJEIUPOBaHUS B
potheCCHOHAIBHOM /lesITe/TbHOCTH

OIK-13 — criocobeH UCI0/b30BaTh OCHOBHBIE TTOIOKEHHSI, 3aKOHBI ¥ METO/bl eCTeCTBEeHHBIX HayK M MaTeMaTHUKY Npy (JOpMHUPOBaHUN Mogesiel]
11 METO/[0B UCC/Ie/J0BaHUSI MEXaTPOHHBIX ¥ POOOTOTEXHNUECKUX CHCTEM

@D OopMHUPOBaHHUIO KOMITETEHLMH CIIY>KUT [JOCTIKEHNE C/Ie[YIOIINX Pe3y/IbTaToB 00pa3oBaHMUs:
OIIK-1

3HAHUsA:

1. OCHOBHBIEe METO/BI pelLlleHus 3a/ja4 BapHALMOHHOTO UCUKMC/IEHHST;

2. OCHOBHBIE TIOJIOKeHHsT (PYHKLIIOHAIBHOTO aHa/IM3a, HeoOXOANMBIe JIS pellleHHsT 3a/jau MaTeMaTHueCKOi (pU3MKH;

YMeHusi:

1. IpaBUJILHO OTIpesie/iATh MOZE/b MPUMEHSIEMO K/1aCCU4eCKOH 3a/jaui B 3aBUCUMOCTH OT (pOPMY/IMPOBKH MCXOHOMW 3afiaut;

2. KpUTUYeCKH aHa/IM3UPOBATh I1apaMeTphl TOCTPOEHHBIX MOZeel U UX pe3y/bTarhl;

HABbIKU:

pa3paboTKH HOBBIX METOAOB HCC/IeJJOBaHMs M WX TPUMEHEHHI0 B CaMOCTOSITeJIbHOM HayuHO-HMCC/Ief0BAaTeNbCKOM W B obactu
npotheCCHOHAIBHOM JiesiTe/IbHOCTH.
OIIK-13

3HAHUs:

1. OCHOBHBIEe 3a3/jau¥l BAPHUALIOHHOTO HCUHC/IEHNS;

2. OCHOBHbIE METO/[bI PeIlieHHs 33au MaTeMaTHueCKOl (H3NKY;

YMeHus:

1. cHocoGHOCTBIO K KPUTHUECKOMY aHa/IM3y 1 OLieHKe TIOCTaB/IeHHbIX 3a/lay, FeHePUPOBAHHIO HOBBIX M€l TPH pelleHuy;

2. CroCOOHOCTBIO TIJIAHUPOBATh U pelllaTh 3aJaul COOCTBEHHOrO MpogeCCHOHAIBHOTO U JIMYHOCTHOTO Pa3BUTHST; MCC/Iel0BaTebCKUX 1
MPAKTUUeCKHX 33/ja4, B TOM UHC/le B MEKJUCLUIVIMHAPHBIX 00/1acTsX;

HABbIKU:

MPOEKTUPOBATh U OCYIL{eCTB/ISITh KOMILUIEKCHbIE UCC/Ie/|OBaHMsI, Ha OCHOBE Lie/IOCTHOTO CUCTEMHOTO Hay4HOTO MOAXO0Aa.
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2. MECTO JUCIIMIVVIVMHBI B CTPYKTYPE OOII BO

Mucuununa BBICIIIASI MATEMATUKA B HAYUHBIX CCJ/IEJOBAHUSAX siBisieTcst AUCLUMIUIMHON 00513aTe/IbHOM YacTH
6/10ka 1 mporpaMMmEbI MOATOTOBKY T10 HampaesieHuto 15.04.06 MexampoHuKa u pobomomexHuKa.

CopepkaHue JWCLMIUIMHBI SIB/ISIETCS JIOTMYECKUM TIPOJO/DKEHUEM COZlep)KaHusl (pH3MKO-MaTeMaTH4ecKol IOArOTOBKM 0OakanaBpa W
CAy>XUT ocHOBOM /7151 ocBoeHust AucturuivH: HAJEJXKHOCTD MEXATPOHHbBIX 1 POBOTOTEXHUYECKNX CUCTEM, HAYYHO-
HNCCJIEJOBATE/IbCKASI PABOTA, COBPEMEHHBIE METO/bI YIIPABJIEHSI POBOTOTEXHUYECKNMI CUCTEMAMMU,
9KCIEPUMEHTAJIBHBIE NCCJIEJOBAHUS, UCIIBITAHUSA 1 KOHTPOJ/Ib



3. CTPYKTYPA 1 COJEPXAHUME AVCHUITJIMHBI

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

3.1. CopepixaHue (AMAAKTUKA) AUCIUILITMHBI

KYPC

CEMECTP

HanveHoBaHHe Pa3/ie/ioB H MJAKTHYECKHX e/IHHHIY

AypuTOpHEIe 3aHATHS
B KOHTAaKTHOIi (hopme

BCEI'O

®opmupyemasi
KomneTeHuus, %

BCEI'O

JIekuuu
CamocrosiTeIbHast

pabGora cTyjeHTOB

TIpakTHYecKne
JAHATHA

OIIK-1

K/IaCCHUYeCKOro 0 UCYKMC/IeHHSI.

Paspen 1. IIpocreiinas 3a/ja4a KJ1aCCHYECKOr0 BapHalMoHHoro neuncaenus. 1.1 Tpocreiiiuas 3aj1aua
9 K/IaCCHYeCKOro BapHaLOHHOTo neurcenns. 1.2 Heobxoaumoe ycioBue 3kcTpeMyMa B mpocTediiueii 3ajjaue

J 2.3 Ycnosue Sko6u.

Paspen 2. JlocTaTounble yc/10BUs ¢1aboro MUHHMyMa B npocTeiiieii 3afave. 2.1 JlocTaTouHble yCI0BUs
9 c1a60ro MUHAMYMa B [POCTeHILIeH 3a/jaue KIacCHYeckoro BapHalHOHHOI0 HCYMC/IeHHst. 2.2 YeioBre

20 8 6 2

yciiopuii Belfepuirpacca u J

Paspen 3. ®ynkuus Beitepmrpacca. HeoGxo/umoe yc/ioBie CHIBHOT0 MHHHMyMa B mpocTeiimeii 3agaue
9 KJ/IaCCHYeCKOro BapHAaIHOHHOro HeuHcienus. 3.1 Heobxoumoe ycioye CHIBHOrO MUHHMyMa B
mpocTefileii 3aaue KJ1acCHUeCKOro BapHaLMOHHOT0 HCUHC/IeHnst. 3.2 @yHkuus Beitepiurpacca. Csisb

20 10 6 4 10

3.3 JlocTaTouHble yC/IOBHSi MUHAMyMa QyHKLIHOHa/Ia.

™

Pa3pen 4. Ilepsas u Bropas

TIOCTPOEHHS 1107151 SKCTPeMarieii.

9 BTOpasi Bapualun rbyHKuuoHaJia YpaBHeHne Oiinepa-Jlarpatxa. 4.2 Ycsoue SIK06H 0 BO3MOXKHOCTH

pa-Jlarpanxa. 4.1 ITepsas u

11 6 4 2 5 10

71151 pocTeiiuiero ¢ 5.4 Diinep

Paspen 5. [IpuHIMN HauMeHbIIero AekcTBus. 5.1 TIpocTeiilas BeKTOpHAas 3a/jaua K/1aCCHYeCKOro
9 BAPUALHOHHOIO HCUHCIIeHHUS. 5.2 TIpUHLMIT HaUMeHblLLero JeicTBusl. 5.3 EcTecTBeHHbIe FpaHUYHbIe YCIOBHS

29 14

|4 pUuecKast 3a/jaua.

Tlyaccona. 5.5 3azjaua Bonblia. 5.6

9 Pa3pen 6. 3ajaua Jlarpanxa c r M Her

TO/IOHOMHBIMH CBsi3sMH. 6.2 3aziaua Jlarparka B OHTPSATMHCKOH (hopme.

6.1 3azaua JlarpaHxa ¢ 10

Bcero 3a 9 cemectp

108 51 60

Pazpen 7. O,

JILHOTO aHa.

3a. 1.1 Oproro cucTeMbl QyHKLHIA,

Dypbe.

skl U3 HUX. 1.2 YpaBHeHuHe Beccelm ero pewenye. 1.3 OproroHansHocTs yHKiyit Beccens. 1.4 Unterpan

11 3 2 1 8 5

Paspen 8. YpaeHenne Manbix Konebanuii. 2.1 BbiBog 1
Nlanambepa. 2.2 BoiBog 1 MaJIbIX KC

MaJibIX KO i ciocoGom 24 12 8 4

it cnocobam Pypoe.

Pa3gen 9. YpaBHeHHe Ten/10mpoBojgHOCTH. 3.1. BeiBog y
cnyyaes. 3.2.

TeruIoNpPOBOAHOCTH /ISl Pa3/IMUHBIX C/Tyyaes.

Teruior TH 27151 P

30

y Ilyaccona.

Paspen 10. Ypasuenus Jlannaca u ITyaccona. 4.1 Beigog 1 peienye ypasHenus Jlannaca. 4.2 Beisog v

30 15

Pazpen 11. JIuneit 2 B YaCTHBIX

5.1. Knacc i

YpaBHeHHiA 2 MOpsfIKa B YaCTHBIX TPC
BUAY.

5.2.Tp

y K

Bcero 3a 10 cemecTp

108 51 34 17 57 40

40

Bcero no gucuuninHe

216 102 68 34 114 100

100

3.2. AyATOpPHBbIA NPAaKTHKYM

Homep 1 HauMeHoBaHMe pa3jena
M CIMTUTAHBI

Tema NPAaKTHYeCKOro 3aHATHA

O6nem,

aya.
yacos

Pasgen 1. [Tpocreiimas 3afaua
KJIACCUUECKOTO BapHALIMOHHOTO UCUUCIIEHHSI.

TTpocrefiruas 3afa4a KJ1aCCUYeCKOro BapHUaLlMoHHOro ucurcenus. Heobxoaumoe
YCJIOBHE KCTPEMyMa B MPOCTEHIIIel 3a/jaue K/IaCCHUECKOTO BaPHALMOHHOTO
WCUNCTIEHUST

Paszien 2. locraTouHsle ycaoBus cnaboro
MHUHHAMYyMa B IIPOCTeNIIIet 3aaue.

[loctaTouHsle yc10BUs c71ab0ro MUHAMYyMa B IPOCTeHIeif 3asaue
KJ/IaCCHYeCKOr0 BapMaLlMOHHOT0 UCUMC/IeHUs YcioBue JlexkaHzpa. YcioBue
SIkobu.

Paspen 3. ®ynkuus Beiiepirpacca.
HeobxozyMoe ycioBHe CUIIBHOTO MUHUMYyMa
B IpoCTeliieii 3aiaue KJ1acCUyeCcKoro
BapHarOHHOTO CUMC/IEHVIS.

Heo0xoz1Moe ycoBHe CHIBHOTO MUHMMYMa B NpOCTefiiel 3ajjaue
KJ/IaCCUUeCKOro BapualiioHHoro ucuncienus. @yukuus Beilepmrpacca. Cesizb
ycioBui Beliepiirpacca u Jlexxanzapa. [loctaTtouHble yC/I0BUsI MUHUMyMa
¢dyHKIMOHAMA.

Pasznen 4. IepBas 1 BTOpasi BapyaLu1
¢yHKIMOHaNMa. YpaBHeHue Diiniepa-
Jlarpanxa.

[NepBast v BTOpast Bapuaruu QyHKIMOHaMa. YpaBHeHHe Jiinepa—Jlarpamka.
Yenoue SIko61 0 BO3MOXKHOCTH MOCTPOEHHUs [0JIST IKCTpeMasieit

Paspen 5. [IpyHIUI HaUMeHbLIEro AelCTBUS.

IMpocreiiias BeKTOpHas 3a/,a4a K1acCUueCcKoro BapUal{ioHHOTO HCUYHC/IeHNsI.
[prHUuMIT HavMeHbIIIeTo JelcTBUs. EcTecTBeHHbIe PAaHUYHBIE YC/IOBUS [JIS
npocreiiiiero ¢yHKLHOHaMa. YpaBHeHue Jitiepa—IlyaccoHa. 3agaua Bosblia.
V3oneprmMeTrpuueckas 3ajava.

Pasgen 6. 3agaua Jlarpanka C rOJIOHOMHBIMU
Y HETOJIOHOMHBIMU CBSI3IMU.

3aziaua JlarpaHka C ro/IOHOMHBIMU CBsI3sIMU. 3aflaua JlarpaHska B MOHTPSATMHCKOM
dopme.

Bcero 3a 9 cemecTp

17

Pasgen 7. OtzenbHble paszenbl
(YHKIMOHA/TBHOTO aHa/Iu3a.

OpToroHabHbIe CUCTeMBI GYHKLIMH, psifibl U3 HUX. YpaBHeHue beccers, ero
peteHre. OpToroHaabHOCTh QYHKLMH beccesns, nHTerpan ®ypoe.

Pazgnen 8. YpaBHeHHe MasbIX KonebaHUH.

BrIBOJ 1 peliieHre ypaBHeHHst ManbIx Kosiebanuii criocobom Janambepa. Boisog,
U pellieHVe ypaBHeHUs MaJlbIX KosiebaHuii cnocobam Dypee.

Paznen 9. YpaBHeHue TeIIONPOBOAHOCTH.

BrIBO/| 1 pellieHe ypaBHeHMs! TEIIONPOBOJHOCTH ISl PA3/UUHBIX CTydyaeB.

10

Paspen 10. YpaBHenus Jlannaca u ITyaccoHa.

Beisog n peienne ypasHenus Jlanaca. Belsoj 1 pelieHre ypaBHeHHs
ITyaccona.

11

Pasgen 11. JIuneiiHble ypaBHeHUs 2 TIOpsifKa
B UaCTHBIX NPOM3BOJHBIX.

JIvHelHble ypaBHeHUs 2 MOPs/JKa B YaCTHBIX IPOM3BO/HbIX.

Bcero 3a 10 cemecTp

17

3.3. CamocrosiTesibHas pabora cryaenra (CPC)

HOMep YU HaMMeHOBaHHe pa3jie/ia JUCIUII/IHHbI

CopepixaHue yueGHOro 3ajjaHus

O0neMm,
JacoB

Pazgen 1. TIpocreiiias 3ajjaua K/1acCHUeCKOro
BapUaLIMOHHOTO UCUUC/IEHUS.

IToBTOpEHe HeOOXOAUMBIX YCIOBUIA JIOKA/IbHOTO 3KCTpeMyMa
rTa/ikol (PyHKLM HEeCKOIBKHX TTepeMeHHbIX. VI3yueHue IToCTaHOBKH
rpocTeiiieli BapualluOHHOM 3a/jauu.
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2 |Pa3gen 2. [locTaTtouHble yCI0BUs C1aboro MUHUMYMa B ([IOBTOpeHUe JOCTaTOUHbBIX YC/IOBUM JIOKATbHOTO 3KCTpeMyMa 12
rpocTeiiieii 3asaue. r71afKoN (yHKIMM HeCKO/IbKUX NepeMeHHbIX. V3yueHue
(bopMyMpoBoOK ycoBuii JIexxaHzpa v SIKoOwH.
Pazzen 3. ®ynkuus Beitepurpacca. Heobxogumoe Vi3yuenue ycnoBuit JIexanzpa u SIkobu, dyHkimu Beftepiurpacca,
3 |ycroBHe CUIBHOTO MUHHMMYMa B IIPOCTeHIIelt 3asaue 710CTaTOYHBIX YC/IOBUH CH/IBHOTO MUHHUMYMa UHTErPaJbHOTO 10
KJ/IaCCUUeCKOTr0 BapHAL[IOHHOTO UCYNUCIIEHHSI. (yHKLIMOHAMA.
Pasyien 4, TTepsast  BTOpast BapHAIH yHKIHOHA, IToBTOpeHue GOpMy/IbI HHTETPUPOBAHMS 10 YaCTAM U
4 - nuddepeHIIMPOBaHNS 110, 3HAKOM UHTerpasa. V3ydyeHne BEIBOJa 5
YpaBHeHue Jitnepa-JlarpaHxa. =
ypaBHeHuUs1 Jiisiepa.
5 |Passen 5. TIpuHIMN HanMeHbLIEro AeHCTBHS. V3yueHne BeKTOPHOI 33/jauM BapHALOHHOrO MCUNCTIeHMS, 15
MPUHLMIA HaMeHbLLero AelCTBYs, ypaBHeHus Dinepa-Ilyaccona.
Paszen 6. 3azaua JIATpaF»Ka C TOMOHOMHBIMHA H IToBTOpEHME YCIIOBHOIO 9KCTpeMyMa (DYHKL{N HeCKOJIBKHUX
6 rnepeMeHHbIX. V3yueHue 3aiauu JlarpaHxa ¢ roJJOHOMHBIMA 6
HEr0JIOHOMHBIMHU CBSI3SIMH.
CBSI3IMU.
Bcero 3a 9 cemecTp 57
7 Pasgen 7. OtfenbHble pa3aens! PyHKLHOHATBHOTO [ToBTOpeHue Tembl «Pspl Pypbe, OnepaliiOHHOE UCUMCIEHHe» U3 8
aHasnms3a. o6111ero Kypca BhICIIeH MaTeMaTUKU
Perrenue mipe/iokeHHBIX 3a7a4. [TocTpoeHne MaTeMaTHueCKIX
8 |Pasgen 8. YpaBHeHue MajbIx KosieGaHUiA. Mojiesnieil il ypaBHeHMs! TerI0oNPOBOJHOCTH U UX BU3ya/nu3alius C 12
MOMOILbIO CHCTEMbI KOMITbIOTEPHOM anre6pbl.
Pemtenre npezioxkeHHbIX 3a7iad. IlocTpoeHre MaTeMaTHueCKUX
9  [Pasgen 9. YpaBHeHHe TeIIONIPOBOJHOCTH. Moyziesiel [T ypaBHEHUs TeTIJIONPOBOAHOCTH M MX BU3yalIu3aLys C 15
TIOMOLIbIO CUCTEMBI KOMHB}OTEPHOI‘/‘I a]II‘e6pr.
PelnteHuie npe/io>keHHbIX 3a7a4. IlocTpoeHne MaTeMaTueCcKUxX
10 |Paspen 10. YpaBHenus Jlanuiaca v ITyaccona. MoZernelt Aist 3a7au ¥ MX BU3yaIn3aLiysi C TIOMOIIBI0 CHCTeMBbI 15
KOMITbIOTEPHOM anreOpsbl.
1 Pa3pen 11. JIuHeliHbIe ypaBHeHUs 2 MOPsiJKa B UacTHLIX  |/3yueHue TeopeTHYeCKOro Marepuasa. Pemenue mpeioKeHHbIX 7
TIPOUM3BOAHBIX. 3aja4d.
Bcero 3a 10 cemecTp 57
4. ®OPMBbI KOHTPOJISA OCBOEHUWA AV CIHHUITJINHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3/4|5| 6 |7 8 9/ 10 | 11 12 13 14 15 | 16 17
9 BII3 ap BII3 ap BII3 BII3 ap 3au.
10 BII3 ap BII3 ap BII3 BII3 ap . 3au.
YcoBHbIe 0603HaueHwsI:
e [P — nuarHocTuueckas pabora;
o BII3 — Bompockl/3afanus 1o temam I13;
® 3au. —3auer;
o 1ud. 3au. — aucdepeHMPOBaHHBIN 3a4erT.
TeKymuii KOHTPO/Ib yCIIeBaeMOCTH CTY/,eHTOB MPOBOJUTCA B AMCKPeTHbIe BpeMeHHbIe HHTepBasbl B CIeyOIUX (opMax:
[MarHoCTHYecKast paboTa;
BOIIPOCHI/3afaHust 1o TeMam [13.
IIpomMe)xyTouHas aTTecTanus POBOAUTCS B (hopMax:
3aueT;
nuddepeHIIMPOBaHHEIN 3aueT.
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5. YYEBHO-METOJMYECKOE Y TH®OPMAIIMOHHOE OBECIIEYEHUE
JACITUTUTAHBI

5.1. OcHOBHas MTeparypa 1o JUCLUIIMHE:

1. A. A. KoHoHOBa, A. J1. BenkoBa. . YpaBHeHust MareMatrueckoil ¢pusuxu. CII6.BI'TY "BOEHMEX" um. []. @. YctunoBa, 2019, 66 3k3.

. A. A. KonoHoga, A. JI. Benkoga. . YpaBHenust maremaruueckoit ¢pusuku. CI16.BI'TY "BOEHMEX" um. []. @. Yctunosa, 2019, 351. pec.

. A. 1. Psi6ytuko. MHauBHAyabHBIE 3ajaHKs 110 BbICIIel Matemaruke. Y. 4 OnepauponHoe ucuucienre. BI'TY "BOEHMEX" um. []. @.

YctuHoBa, 2007, 311. pec.

4. A. Tl Psibyuiko. VinauBrayanbHbIe 3a/iaHust TI0 BbIciier mareMarrke. U. 4 OneparponHoe ucuncienue. BITY "BOEHMEX" um. [I. .
Ycerunosa, 2007, 198 3k3.

5. A. I1. Ps6yuko, B. B. Bapxaros, B. B. [lepxkaget1. Psapr. BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2007, 146 3k3.

6. A. I1. Pabyuko, B. B. Bapxaros, B. B. [lepxxaBel;. IHauBuyanbHble 3afaHus 1o Beiciieli Matemaruke. Y. 3 Psgapl. BI'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2007, 351. pec.

7. B. IL. PoguH. . Bapuanmontaoe ucurciende. CI16.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2017, 50 3K3.

8. B. II. PoguH. . BapuarjionHoe ucunicienue. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBsa, 2017, 351. pec.

9. B. . Banbko, O. B. EpmomuHa, I H. KyBbIpkyH. . BapualioHHOe ucuncieHre U orTuMasbHoe yrnpasneHue. M.: M3a-so MI'TY um. H.

w N

3. baymana, 2018, 30 3k3.

10. B. JI. @aitnmmuaT. . OproroHansHele GyHKLMH U KpaeBble 3aaud. CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2021, 371 pec.

11. B. JI. ®@aiiHmmuar. . OpToroHanbHble GyHKLUUK U KpaeBble 3agaun. CI16.BI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2021, 146 3k3.

12. B. JI. @aiinmmugt, H. B. Tapacosa. . Hekoropble ypaBHeHUst MareMatiueckoi ¢usuku. CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa,
2016, 39 7K3.

13. B. JI. @aiinmmugt, H. B. Tapacosa. . Hekotopble ypaBHeHHst MateMaTtiueckoi ¢usuku. CII6.BI'TY "BOEHMEX" um. [I. @. YcTuHOBa,
2016, 311. pec.

14. M. O. JlebezieB. . BBesienne B BapuapionHoe ucurcienve. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022, 571 pec.
15. M. O. JlebezieB. . Besienue B BapuarpionHoe ucuricsienue. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2022, 27 3K3.

5.2. Jloro/iH|TeNbHAs JIUTepPaTypa M0 AUCLIUIUIHHE:
He TpebyeTcsi.

5.3. [lepyopryeckue U3aHus:
He TpebyroTcs.

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

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

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

5.6. IHpopMaIioHHbIe TeXHOJIOTHH:

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

6.1. JIeKIiMOHHbIE 3aHATHS:

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

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

6.3. IIpouee:

1. pabouee MecTO nperogaBare;isi, OCHallleHHOe KOMIBIOTEPOM C JJOCTYNOM B VIHTepHeT;
2. pabourie MecTa CTyZ|eHTOB, OCHAIlleHHbIe KOMITBIOTEDAMU C JOCTYTIOM B VIHTepHeT, Npe/jHa3HaYeHHBbIe [ PabOThI B 3/IeKTPOHHOU
obpasoBare/bHOIi cpefe.



TIpunoxenne 1
K paboyeii mporpaMme JUCIMIITHHBE
BBICHIASI MATEMATHUKA B HAYUHBIX UCC/IEJOBAHUAX

AnHoTanus paéoueii nporpaMmsl

Mucuummaa BBICIIIASI MATEMATUKA B HAYUYHBIX MCC/IEJOBAHUSAX sBsieTcst OUCLMIUIAHON 00f3aTeIbHON YacTH
0/10Ka 1 nporpamMMbl MOATOTOBKY T10 HarpasieHuto 15.04.06 MexampoHuka u pobomomexHuka. JJucuyruiiHa peanusyercst Ha dakynsrere O
EcrectBerHoHayunslii BI'TY "BOEHMEX" um. [].®. YctuHoBa Kadeapoit O6 BBICIIIAT MATEMATUKA.

[JucuuniuHa HatlesleHa Ha GOpMHpOBaHUe KomnemeHyuli:
OIIK-1 criocobeH TpUMeHsTh eCTeCTBEHHOHay4Hble M OOLjeHH)KeHepHble 3HAHMs, MEeTOAbl MaTeMaTHueCcKOro aHaau3a M MOJENHPOBAaHUS B
npotheCCOHAILHOM JlesiTeNIbHOCTH;
OIIK-13 criocobeH UCIoIb30BaTh OCHOBHbIE MTOIOKEHHsI, 3aKOHBI I METO/IbI €CTeCTBEHHBIX HayK M MaTeMaTHKU Npy (HOPMUPOBaHUN MOJeNel u
METO/|0B UCCJIe[JOBaHNST MEXaTPOHHBIX ¥ pOOOTOTEXHUUECKUX CHCTEM.

Copep)KaHue [UCLIMIUIMHBI OXBaTbIBA€T KPYT BOMPOCOB, CBSI3aHHBIX C ITOCTAHOBKOW 3a/laud M TOCTPOEHHsT MaTeMaTH4yeCKOW MOfenu [ist
peasibHbIX YC/IOBHIA, WCIIO/b3ysl METO/bl M MOJE/M BBICILIEH MaTeMaTHK{;, a TAakKXKe IMPEeJCTAB/IeHHs Pe3y/IkTaTOB CBOMX HCC/IEJ0BAHUN B BUJE
0JTHON MaTeMaTHyeCKoW MoJie/y.

ITporpaMMOoii JUCLUIUIMHEI [IPe/lyCMOTPEeHBI CleflyIoliie BU/{bI KOHTPOJISA:
Texymuii KOHTPO/Ib yCIIeBaeMOCTH CTY/IeHTOB IIPOBOJUTCA B JUCKPeTHbIe BpeMeHHble MHTepBaJibl B CleJylolux Gopmax:
e JMarHoCTUYecKas pabora;
e BOIIPOCKI/3aJaHus 110 Temam I13.
ITpoMeKyTouHas aTTecTalus IPOBOJUTCS B hopMax:
e 3aueT;

e b depeHMPOBAHHBIN 3aUeT.

OO61jasi TPYA0EMKOCTb OCBOEHHS JUCLIMILIMHBI COCTaBsieT 6 3.e., 216 u. [IporpamMMoii JUCLIMIIMHBI [TPeyCMOTPEHSI JIeKLMOHHbIe 3aHsATHs (68
4.), pakTryeckue 3ausaTus (34 4.), camocTosTenbHas pabora cryaenra (114 u).
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TEXHOJIOI'X 1 ®OPMbI OBYUYEHUSA

PexoMeHjaliii 10 0CBOGHHIO JUCLUILUIMHBI /1A CTyAeHTa

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

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

CaMOCTOSITE/IbHYIO paboTy CTy/eHTa.

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

Tabme.

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

MPOME)KYTOUYHOM aTTeCTaliiy 00yYaroIuxCsl.

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

HaumeHoBaHHe paGoThl

Pexomenayemas 1uTeparypa

TpyaoeMKoCTh,
vac.

Pazpen 1. ITIpocreiimasi 3afiaya KJ1acCHYeCKOro BapHAI[IOHHOI'0 MCUYHCIeHHA.

IToBTOpeHNe HeOOXOAUMBIX yC/IOBHIA JIOKa/MLHOTO SKCTPeMyMa
a0 QYHKLMY HEeCKO/IbKMX NepeMeHHBIX. M3yueHne
[10CTaHOBKH ITPOCTefilell BapualjIOHHOM 3aziauu.

B. I1. PopuH. . BapuaryonHoe ucurcienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (1)

B. 1. Baubko, O. B. Epmoniuna, I'. H. KyBbIpkuH. .
BapualoHHOe UCUMC/IeHre U ONTUMalIbHOe yIpaB/leHue:
M.: U3g-Bo MI'TY um. H. 3. Baymana, 2018 (1)

M. O. JlebezieB. . BBesieHHe B BapralMOHHOE UCUHC/IEHHE:
CII6.BI'TY "BOEHMEX" nm. [I. ®. YcruHoBa, 2022 (1)
B. I1. PopuH. . BapuanyonHoe ucurcienve: CI16.5I'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (1)

Wroro no pasgeny 1

Pazpen 2. AOCTBTO'-IHBIG ycioBus ciaboro MHUHHUMYMa B HpOCTeﬁIﬂeﬁ 3ajaue.

TloBTOpEHNE JOCTaTOYHBIX yCIOBUIA JIOKA/TBHOTO SKCTpeMyMa
r1aJKo# (YHKLMKM HEeCKOJIbKHX IepeMeHHBIX. M3yueHrie
(opmynupoBok ycnosuii Jlexxanapa u SIkobu.

b. I1. PoguH. . Bapuarpionsoe ucuucienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (2)

M. O. Jlebezier. . BeesieHue B BapUaLMOHHOE UCUKC/IEHHE:
CI16.bI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2022 (2)
B. I1. PoguH. . Bapuarmontoe ucuncienve: CI16.BI'TY

"BOEHMEX" um. [I. ®. Yctunosa, 2017 (2)
B. U. Baneko, O. B. EpmonHa, I. H. KyBbIpKUH. .

BapualuoHHOe ucurciieHye U ONITUMalbHOe yIpaB/ieHue:

M.: U3g-Bo MI'TY um. H. D. Baymana, 2018 (3)

12

Wroro no pasgeny 2

12

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

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

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

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

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

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

10

Wroro no pasgeny 3

10

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

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

B. 1. Baubko, O. B. Epmomniuna, I'. H. KyBbIpkuH. .
BapualoHHOe UCUMC/IeHre U ONTMMaJIbHOe yIpaB/leHue:
M.: U3g-Bo MI'TY um. H. D. Baymana, 2018 (2, 4)

B. I1. PozuH. . BapuarmonHoe ncurcienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (4)

B. I1. PopuH. . BapuaronHoe ucurcienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (4)

M. O. JlebezieB. . BBefieHne B BapHal{IOHHOE HCUKC/IEHHe:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (3, 4, 5,
6, 13)

Wroro no pasgeny 4

Pa3zpen 5. IIpuHMI HAaUMeHbIIEro /eHCTBHUS.

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

B. 1. Baneko, O. B. Epmomnna, I'. H. KyBeIpkuH. .
BapuauyoHHOe UCUMC/IeHHe U ONITHMaJTbHOe YIIpaB/ieHue:
M.: U3g-Bo MI'TY um. H. D. Baymana, 2018 (4)

B. I1. PoguH. . Bapuarmontoe ucurncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (5)

M. O. JlebezieB. . BeesieHne B BapraLMOHHOE UCUMC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022 (9, 10,
12)

B. I1. PoguH. . Bapuarmontoe ucuncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (5)

15

Wroro no pasgeny 5

15

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

IToBTOpEHHe yCIIOBHOTO SKCTpeMyMa (DYHKLM HeCKOTBKHX
repeMeHHBIX. V3yueHve 3aziaun JlarpaHka C roIOHOMHBIMU

11

B. I1. PoguH. . Bapuarmontoe ucuncienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2017 (4)
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CBA3SAMMU.

B. I1. PoguH. . Bapuarpiontoe ucuvcienve: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2017 (4)

B. U. Banbko, O. B. EpmonHa, I. H. KyBbIpKUH. .
BapualiioHHOe ucurc/ieHre U ONTUMalbHOe yIpaB/ieHue:
M.: U3g-Bo MI'TY um. H. D. Baymana, 2018 (4)

M. O. Jlebezier. . BeefieHue B BapUal[dOHHOE UCUKC/IEHHE:
CI16.BI'TY "BOEHMEX" um. [I. ®@. YcruHosa, 2022 (7)

Wroro o pasgeny 6

Pa3paen 7. OTaensHbIe pasjesibl PyHKIMOHATLHOIO aHA/IH3A.

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

A. T1. Psibymiko. HaMBYIyaibHbIE 3a/IaHUSE TI0 BBICIIIEH
Maremartuke. U. 4 OnepaiuonHoe ucunciaenue: bBI'TY
"BOEHMEX" um. []. ®. YctuHosa, 2007 (16)

B. JI. ®aitHiumuaT. . OproroHanbsHele GYHKLMU U KpaeBble
3agaun: CI16.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2021
12
A.TI. Psbyuiko, B. B. Bapxartos, B. B. lepxxasel. Psiapr:
BI'TY "BOEHMEX" nm. [I. ®@. Ycrunosa, 2007 (12)

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

A. A. KoHOHOBa, A. JI. BenkoBa. . YpaBHeHUs
Maremaruueckor gusuku: CI16.BT'TY "BOEHMEX" um. 1.
®. YeruHoBa, 2019 (1)

A. 1. Psbymuiko, B. B. Bapxaros, B. B. [lepxaget.
VnpauBryanbHble 3alaHus 110 BICIIel MaTemaruke. Y. 3
Psgei: BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2007 (12)
B. JI. ®aitHmmuAT. . OproroHanbsHele GYHKIMU U KpaeBble
3agaun: CI16.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2021
12
A. TI. Psibyiiko. IHAMBHAYyaIbHBIE 3a/JaHUs TI0 BbICIIEH
Maremaruke. Y. 4 OnepanjioHHoe ucurcienue: bI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (16)

Wroro no pasgeny 7

Paspen 8. YpaBHeHHe MaJIbIX KO/Ie0aHUH.

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

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

A. A. KoHOHOBa, A. JI. BenkoBa. . YpaBHeHUs.
Mmaremaruueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" nm. [1.
®. YeruHoBa, 2019 (2)

B. JI. ®aitnmmugt, H. B. TapacoBa. . HekoTopble ypaBHeHust
maremaruueckor pusuku: CI16.BI'TY "BOEHMEX" um. /1.
®. YctrHoBa, 2016 (1)

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

A. II. Psbyuiko, B. B. Bapxatos, B. B. [lepxaBeL.
VHuBrAyanbHBIE 3aaHVs 110 BEICIIEH MaTeMarrke. Y. 3
Page: BI'TY "BOEHMEX" nwm. . ®. Ycrunosa, 2007 (12)
B. JI. ®aiimmvugt, H. B. TapacoBa. . HekoTopble ypaBHeHust
Maremaruueckor ¢usuku: CI16.BT'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2016 (1)

12

Uroro no pa3geny 8

12

Paspen 9. YpaBHeHHe TellJI0NIPOBOJHOCTH.

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

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

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUsI
MmaremMatnueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2019 (3)

A. TI. Ps6yiiko. IHAMBHYyaIbHBIE 3a/laHUs TI0 BbICIIIEH
MareMaruke. Y. 4 OnepanjoHHoe ucurcienue: bI'TY
"BOEHMEX" um. [I. ®. YctuHogsa, 2007 (16)

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

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

B. JI. ®aitnmmut, H. B. TapacoBa. . HekoTopble ypaBHeHust
Mmaremaruueckort pusuku: CI16.BI'TY "BOEHMEX" um. [].
®. YctrHoBa, 2016 (2)

15

Wroro no pasgeny 9

15

Paspen 10. YpaBHenus Jlannaca u IlyaccoHa.

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

12

A. A. KoHOHOBa, A. JI. benkoBa. . YpaBHeHUs
maremaruueckor pusuku: CI16.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2019 (4)

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

B. JI. ®aiiamvuat, H. B. TapacoBa. . HekoTopble ypaBHeHust
MaremMatuueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" um. [1.
®. YerrHoBa, 2016 (3)

15
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B.JL
MmareMatuueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" um. [1.

@atiammvuaT, H. B. Tapacosa. . HekoTopble ypaBHeHust

®. YerrHoBa, 2016 (3)

15

Wroro no pasgeny 10

Pa3zpgen 11. JInHeliHbIe ypaBHeHUs 2 MOPSIAKA B YaCTHBIX IPOH3BOJHBIX.

VI3yueHue TeOpeTHUeCKOro MaTepHarna. PellieHue rpe/yioyKeHHbIX

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

Maremaruueckor ¢usuku: CI16.BT'TY "BOEHMEX" um. 1.

3a/au. B. JI. ®aitamvuaT, H. B. TapacoBa. . HekoToprle ypaBHeHust
Mmaremaruueckoi pusmku: CI16.BI'TY "BOEHMEX" um. [].

B. JI. ®atiHiumuaT, H. B. Tapacosa. . HekoTopble ypaBHeHUs
marematnueckoit ¢pusuku: CII6.BI'TY "BOEHMEX" nm. [1.

A. A. KoHOHOBa, A. JI. be/koBa. . YpaBHeHUs:
®. YcruHoBa, 2019 (5)

A. A. KoHOHOBa, A. JI. benkoBa. . YpaBHeHUs.
®. YcruHoBa, 2019 (5)

®. YerrHoBa, 2016 (4)

®. YcrrHoBa, 2016 (4)

Wroro o pasgeny 11

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

®OH/J] OHEHOYHEBIX CPEACTB

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

e [MarHocTuueckas pabora

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

¢ ubdepeHMPOBAHHBIN 3aUeT.

KpuTepnu oneHUBaHHUSA

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

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

Bonpocsi/3ajanus no tremam I13

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

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

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

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

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

KYPC

CEMECTP

HaumeHoBaHue Ppa3fiesioB U JUAAKTHYECKHX e JHHUL]

BCEI'O

AynuTopHbIe 3aHATHS
B KOHTaKTHO# ¢opme

BCET'O
Jlekmu
IIpakTHueckue
3aHATHA

CamocrosaTenbHasi
pabora cryaeHTOB

dopmupyemas
KoMIeTeHusA, %

OIIK-1

OIIK-13

HANMEHOBAHUE
OLEHOYHOI'O CPE/ICTBA

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

15

=
(=]

Bonpocsy/
3a7laHust
110 TeMaM
113

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

20

12

10

10

Bonpocsy/
3a7laHust
110 TeMaM
113

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

20

10 6 4

10

10

10

Bomnpocsy/
3a7laHust
T0 TeMaM
113

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

11

10

10

Bonpocsy/
3a/laHust
TI0 TeMaM
113

Pazpges 5. [IpuHIMN HaMMeHbIIIero AefCTBUA.

29

14 10 4

15

10

10

Bonpocsy/
3aflaHust
TI0 TeMaM
113

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

13

10

10

Bonpocsy/
3a/]aHus
TI0 TeMaM
113

Bcero 3a 9 cemecTp

108

51 34 17

57

60

60

10

Pa3pen 7. OTaenbHbIe pasjeibl pyHKIHOHATBLHOTO
aHa/M3a.

11

Bonpocsy/
3aflaHust
TI0 TeMaM
113

10

Pa3pen 8. YpaBHeHHe MaJIbIX KoyIeOaHUH.

24

12 8 4

12

10

10

Bonpocsy/
3a/]aHus
TI0 TeMaM
113

10

Pa3pen 9. YpaBHeHue Ten10npoBoJHOCTH.

30

15 10 5

15

10

10

Bonpocsy/
3a7laHust
TI0 TeMaM
113

10

Pa3pen 10. YpaBHenus JIaniaca u Ilyaccona.

30

15 10 5

15

10

10

Bonpocsy/
3a7laHust
TI0 TeMaM
113

10

Pa3zpen 11. JInHeliHbIe ypaBHeHNA 2 IOPsAKA B
YaCTHBIX MPOU3BOJAHBIX.

13

Bormpocsl/
3aJ,aHus
10 TeMaM
113

Bcero 3a 10 cemecTp

108

51 34 17

57

40

40

Bcero no AuMCHMIIHHE

216

102 68 34

114

100

100

15
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Kpurtepun oneHMBaHusA

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

Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

Ne 18

Ne 19

Ne 20

Ne 1l

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

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

zy

IIpuBencHHOE ypaBHEHHE HMEET MOPAIOK
84z 5

FaToy? = 7

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

VKazare THI IIPHBEACHHOI0 YPABHEHHA

Uz * ui.'i +2r-u-uyy —3ry-uy—u=>_0

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

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

Upy + 2y — uy, = 0.

B oTBeTax f, g — NIpOH3BOIbHEIE (YHKIIH OJHOI IepeMeHHOI

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

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

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

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

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

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

ulg}g; = g(z,y)

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

Y R 9?2 8
L= dx +~1€J¥2 -+-Q:_; + dz

Bonpocu 30dKpblmoeo muna:

17
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

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

£

L Jw) = [ Flay,y) de,

E

y(zy) =y, y(x2) = ¥s,

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

VEKazaTs NOCIeI0BaTEIBHOCTE AcHCTEHE NPH PEIIeHHH NpocTeHme sanads
EapHAIHOHHOTO HCUHCIEHHA:

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

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

HMEET HHTETPAT 3SHEPIHH

HMEET HHTETPAT HMITYVIBCA

He HMEET HHTETPaTa HMITYIBCA

HMEET H HHTETPAT SHEPIHH H HHTETPAaT HMITYIECA

o |l | b (=

Y cTaHOBHTB COOTBETCTEHE MERIY IMIOIBIHTETPATBHEIM ERIDAFCHHEM lt:ymcmmuana

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

[

u ypaEHeHHeM JHnepa-Jlarpamxa

1 Fly.y'.r) =22 4+ ¢? A y' = const

2 Fly.y' =)=z +4° B y= 0

3 Fly.y.2) = 42 + V2 B Y —y=10

4 Fly,y', x)=z(y? + 1) r o'ty —ay=0

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

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

vy x) =2’ +y?

y.y' x) = + 4

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

B
7
-
F

1 (
2 (
3 (
4 (

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

HMe€eT NePELIH HHTETpan

1 Fly,y' x) =2 +y7

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

18



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

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

mapabony y? = z B INIOCKOCTI X = 0

-

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

1 Au=f A BomHOBOE ypaBHEHIE
2 Au+miu=f b VpasreHe Jlannaca
3 %E—Au=f B YpasHeHue ['ensMroiba
4 %‘r': —Au=f T VpaBHeHIe
z
- TeIIONPOBOJHOCTH
OIIK-13
BOnpOCbl OMKpbIMO20 muna:
Nel
[IpuBeneHHOe ypaBHeHIe HMeeT IOPAIoK
Uy - ui_q +ui, — 2Uyy +uy —2zy =0
Ne 2
Haiit u = u(x; y) pemeHnne 3agadn Komu
ol T "
Sd=y 220,-0<y<+x
ul,—g = f(¥),
du _ \
5% |0 = 0(¥),
9%*u if.
922 = Y(y).
=0 .
Ne 3
HpHBC,E[ﬂHHOﬁ YPaBHCHHC ABIACTCA YPABHCHHEM KAKOI'O THITA
Uge + Bttyy + 250, — 3u, +2 =10
Ne 4
Vka3aTh THII IPUBEJEHHOIO YPAaBHEHH
2sin(z 4+ y) - gz —xcos(y) Uzy + 2y Uz = 3u+1=0
Ne 5
[TpuBeeHHOe ypaBHEHNe ABIAETCSA YpaBHeHHEM KaKoro THIIA
Uzzr — AUpy +dUyy — Juzr +2uy+1 =10
Ne 6
@OVyHKIHH ¢4 (x) 1 ¢, (x) Ha3pIBaIOTCA OPTOrOHATBHBIMH C BeCOM p(X) Ha mpoMexyTke [a; b],
€CJIH BBITIOIHACTCH PABEHCTBO
Ne 7
IIpH peleHHH BOJTHOBOTO YpaBHEHH HeTpUBHATbHOe pemerne 3agaun X'/ (x) + AX (x) =
0,X(x) = 0 mmeet Bux X(x) = D, cos VAx D, sin VAx +. IIpu 3aJaHHEIX TPaHIIHEIX
ycnoBuAX u,(0; t) = u,(I; t) = 0 cobcTBeHHas QyHKIIHA HMeeT BI]
Ne 8
Metoa ©ypee penieHHs ypaBHeHHA CBOOOJHBIX KoeOaHHil KOHEYHOII CTPYHEI €
3aKpeIlIeHHBIMH KOHITAMH COCTOHT B IoHCKe pemeHHs U(x; t) B Bijie
Ne 9
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Kpaepad 3a1aua I OJHOPOAHOTO ypapHenns JIamnaca B 0MHOCBA3HOI o0macTh ) € R,, e T
- HOPMAJBHO K TPaHHIe ) . HMEIas BIJI, Ha3bIBAeTCA

Au(z,y) =0,

du _ .
5 lan = 9(z.Y)
Ne 10
IIpueenenHsIi onepaTop ABIACTCA KAKOro THIIA
_ & i a* i il
L=gp -3z~ 57~ 5zt 3
Ne 11
1
HurerpansHeni pyHKIHOHAT J()) onpeteneH paseHeTEOM | (V) = fo (2x+ y)dx.
Beraucmuts J(3x2)
Ne 12
‘Vka3aTk, 4TO JaHO NPH IOCTAHOBKE NpocTeHineH BapHAIIHOHHOMH 3a71a49H
Ne 13
Kaxoli 00BeKT HINETCA NPH PEMIeHHH NpocTelimef BapHaHOHHOHN 3aTaun?
Ne 14
Hatitn gomycTHMYyTo SKCTpeManh B IpocTeiiinei 3amade BapHAHOHHOTO HCYHCISHHT
1
f y? dx — extr, y(0) =2. y(2) =0.
1]
Ne 15
o 8F _ d aF b ]
VpaeHenue Ditepa oy axoy 0 ona dpyurumoHana J(y) = fa F(x,y,y")dx apaaerca
(HasoBuTe THI TH(dEPEHIHATEHOTO YpaBHEHHA)
Ne 16
3anmcars BUA ypaBHeHHA Dilnepa A1A QyHKIHOHATA
w2 T T
Jy.z2) = (y'2 + 2" + 2yz)dx,y(0) = z(0) = O,y(i) =z (E) =-1
0
Ne 17
IIpHBeneHHOE HA PHCYHKE Tole MLt kpyra X2 + y2 < 1 asnaetea
Ne 18
K xaxoMy THIy 3amad OTHOCHTCA BapHAIIHOHHAMA 330a9a MOHCKA KPHBOH 3aJaHHOH JTHHEL
OXBATHIBAIOIOEH HAHOOIBIIYIO IUTOIIATD?
Ne 19
CemeticTBo KpuBEX V = Y(X; C) obpasyeT mone B 3agaHHoi obnact D
mrockoeTH XOY, eciH uepes KaXIyIo TOUKY (X: y) 5Toif 061IacTH IPOXOJHT OJHA H TOIBKO
ofHa KpHBad cemeticTBa y = y(x; C):
Ne 20
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Ne 2

Ne 3

Ne 4

ITpHBeneHHOE Ha PHCYHKE IOMe [uId Kpyra X2 + y2 < 1 sBuserca

BOnpOCbl 30aKpblmo2o muna:
Ne 1

Hazopem paccTogHHEM 1 -TO MOpAIKA Ha oTpeske [a; b] Mexnay dymxummve f{x) 1 g(x) cymmy
max |f(x) —g(x)| + max |f'(x) — g'(x)| + -+ max |f"(x) — g™ (x)|
xe[ab] xe[a.b] xe[a.b]

Haiiti paccTosmue 2-ro mopanka Meax Ty QyHKIHAME Y = X H ¥ = X° Ha otpeske [0; 1] mo
IPHBEASHHBIM rpadHKanm:

04}
0.3_;' KR
02 “02 04 0B 0B 10
01
| (@) — g'(x)
00
00
0
b 02 04 06 08 10
2 I (x) — g"(x)
-3
=i
-5
6
1 8
2 2\5
9
Z\E
3 g4+
9
4 6

Hazoeem paccTogHHEM 1 -TO OPAAKA Ha oTpeske [a; b] Mexay gyuxummva f{x) 1 g(x) cymmy
max |f(x) —g(x)| + max |f'(x) — g'(x)| + -+ max |f"(x) — g™ (x)|
xe[a.b] xe[a.b] xe[a.b]

Haiitn pacerosnue 1-ro nopanka Mexny gyuxmmave g(x) = 1 u f(x) = 2x Ha otpeske [0; 1]

1. 3
1
2. f |[2x — 1|dx
1]
3. 0
|2x — 1]

Ecmn dynxmmaa y = y(x) mocrapimiet sketpeMyM (yrknponany () = f; F(x,y,¥)dx, 10
OHa AIBIIIETCA PelleHHEM YPABHEHHA

Flx,yy) =0

OF(y.y) _ .
ay -

3 OF (x, v, v")

o=
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

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

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

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

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

HMeeT eMBlcna (ypaBHeHIA Jinepa-JlarpaHixa BEIIOIHEHB! ABTOMATHUCSCKH)

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

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

dal| W] b2 =

VeTaHOBHTE COOTBETCTBHE MEETY TOIBIHTEIPATEHEIM BhIpaeHHeM QyHKIHOHATA [(V) =

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

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

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

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

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

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

! I (::: +3y7% = 5’%) dx

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

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

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

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

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

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

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

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

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

J0

1 0<a<m

2 a>mn

3 Tca<n
2

4 a — amoboe
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Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

BELICHHTE KaKie H3 OIPHESJSHHEIX PABCHCTE ABTAKTCA VPAEHEHHAMHE B JaCTHREIX MMPOMIEO THEIX

] 2 . P —
Uz, + uy, = (Uzr — tyy)” =0

dz o 8z _
or + by =0

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

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

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

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

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

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

| z= ';,!2 - 2

2 z= gé — 22 =2z
3 z = 72 + y?.

4 z=y?

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

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

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

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

BH]TY.

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

25

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

b
zZ=p\e y—
HMeeT BUJI e’y }. Kakum OyieT
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No 18

Ne 19

Ne 20

Kakoe u3s IIPpHBEOCHHEIX ypaBHEHHﬁ ABJIACTCA BOIIHOBLBIM ypaBHEHHEM?

2
1 Upp = A Uy,
2
2 Uy = A Uy
27, ;
3 gt = @° (Uzz + Uyy)
4 Usp + Uy = 0

Kaxoe 13 npuBe/ieHHEIX ypaBHeHHII ABJIseTCS YpaBHeHHeM CBOOOIHEIX KoleOaHuil MeMOpaHE1?

1 Ugy = @2 Uyy
2 U = a’u .,
2
3 Ust = a° (Uzz + Uyy)
4 Usp + Ugr = ()
[TocTaBHThH B COOTBETCTBHE KPUBOMHHEIIHYIO CHCTEMY KOOPIHHAT H BIJ onepaTopa Jlammaca A
B Heil
1 Pf L f 4 9 CepHueckue
Af = dx? + ay? t 5:2 dep
b) p P 2 2 -
2 _ 10 (.,.9f o) 19 JleKapTOBEI
A‘f—rir f(Jr)+EJz-’+r3£upz
9 Y 52
3 Af = L2 (p220) 4 L2 (4ng2f) 4 L, 2 IMunuHIpHYeCcKH
r< dr dr r=sin@ J g r< sin” @ de e
4 _ 1 18 (_of 19 (_of 1 9 ITapaGomngeckue
AI o471 | T o g«')o + T o7 T + o T dg=

le{Be,[[ﬁHI{b]fl OIEPaTop ABIACTCA KaKOI'0 THIIA

L=2 48 _# 9,3
= i2 e ('31,-5 dx dy
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