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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)

15.04.06 MexaTpoHHKa U POGOTOTeXHHKA
roj, Habopa rpynmbl: 2025
ITporpaMMy coCTaBU/IM:
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

18 CUCTEMBI ITPUBOIOB, MEXATPOHNKA 1 POBOTOTEXHUKA

3aBeayrowuii kKadezpoii Ctaxkos C.M., A.T.H., pog.



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 — CriocobeH MpUMEHSITh eCTeCTBEHHOHAYYHbIE U OOIeHH)KeHEePHbIE 3HAHMSI, METO/bl MaTeMAaTHUeCKOTO aHA/IM3a U MOJe/IMPOBaHus B
ripoecCrOHANBHOM AeSTeNbHOCTH

OIIK-13 — CnocobeH MCII0/b30BaTh OCHOBHbIE TIONIOKEHHUsI, 3aKOHBI M METO/bl eCTeCTBEHHBbIX HayK M MaTeMaTHKU NpH (hOPMHPOBAHUU
Mozie/ieli ¥ MeTOZIOB MCCIIe/[OBaHNs MeXaTPOHHBIX U POOOTOTEXHHYECKHUX CUCTEM

DOpMUPOBAHHIO KOMIETEHLIMH CTy)KUT [JOCTI>KEHHe CIefyIOLX Pe3y/bTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

1. oCcHOBHBIe MeTO/IbI pellieH s 3a/jau BapHallMOHHOTO HCUYHC/IEHNS];

2. OCHOBHBIE NOJIOXKeHUs! (DYHKIMOHAILHOTO aHa/In3a, HeoOXo/MMBble /151 pellieHyst 33lau MaTeMaThuecKor (Gpusuky;

YMeHus:

1. IpaBU/ILHO OTIpe/ieNIATh MoZie/Tb TIPUMeHsIeMO# KTlacCUueCKO 3afiaul B 3aBUCHMOCTH OT (JOPMY/TMPOBKH MCXOHOM 3a7iaun;

2. KpUTHYECKU aHa/lM3UpOBaTh IlapaMeTpbl IIOCTPOEHHBIX MOJIe/Iel 1 X Pe3y/IbTaThl;

HABbIKU:

paspaboTKM HOBBIX METOAOB HCC/Ie[0BaHHMs M WX IPUMEHEHHI0 B CaMOCTOSITE/NbHOM Hay4YHO-MCC/Ie/0BaTeNbCKoi M B 00acTH
npodeCcCHOHAIBbHON JeTeNbHOCTH.
OIIK-13

3HAHUA:

1. OCHOBHBIe 33/lauy BapUALMOHHOTO CUMC/IEHVST;

2. OCHOBHBIE METO/IbI PeLleHH s 3a/ja4 MaTeMaTH4eCkoi (HU3NKHY;

YMeHus:

1. criocoOHOCTBIO K KPUTHUECKOMY aHa/IM3y U OLieHKe TI0CTaB/IeHHbIX 3a/ia4, FeHePUPOBAHUIO HOBBIX H/iell ITPY pellleHuy;

2. cnoco6GHOCTBIO M/IAHUPOBATh U PellaTh 3a/,auid COOCTBEHHOro Npog)eCCHOHANBHOIO M JIMYHOCTHOTO PasBUTHSI; UCC/Ie/0BaTeIbCKUX U
MPAKTUUYeCKUX 3a/jau, B TOM UKC/Ie B MEXX/MCLMIIMHAPHBIX 00/1aCTsIX;

HABbIKU:

MIPOEKTUPOBATh ¥ OCYIL{eCTB/ISITH KOMIUIEKCHbIE UCC/Ie/JOBaHHsl, HA OCHOBE LIeJIOCTHOTO CUCTEMHOTO HayYHOTO MOAX0/A.
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2. MECTO AV CHUIVIMHBI B CTPYKTYPE OOII BO

Juctunnvia BBICIIIASI MATEMATHKA B HAYYHBIX MCC/IEJOBAHUSAX siB/isieTcst AUCLIMIUIMHON 00s3aTe/IbHON YacTH
6/10ka 1 nmporpamMmbI TIOATOTOBKH 110 HarpaeseHuio 15.04.06 MexampoHuka u pobomomexHuKa.

Cojep>xaHue AUCLUIUIMHBI SIBSeTCS JIOTMUeCKMM TPOJO/DKEHHEM CoJepyKaHusl (DM3MKO-MaTeMaTHUYecKoi IOAroToBKM OakanaBpa U
C/IY’)KUT OCHOBOM [yt ocBoenus jucturiivd: HAJEXXHOCTb HMH®OPMAIIMOHHBIX CHCTEM B POBOTOTEXHUKE,
HAJEXHOCTDb MEXATPOHHBIX 1 POBOTOTEXHUYECKHUX CHUCTEM, HAYYHO-UCC/IEJOBATE/IbCKASA ITPAKTHUKA,
HAYYHO-UCCJIEJOBATE/IbCKAAI PABOTA, COBPEMEHHBIE METO/[bI YIIPABJIEHUS POBOTOTEXHMYECKMMMH
CHUCTEMAMMH, BBIIIOJIHEHUE, IIOAI'OTOBKA K TPOLEJYPE 3AIMATHBI W 3AINUTA  BBIITYCKHOM
KBAJIM®UKAIIMOHHOM PAGOTBI



3. CTPYKTYPA N COJEPXAHUE NVCHUIT/IMHBI

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

3.1. Copep)xaHue (JUAAKTHKA) AUCUILTHHBI

KYPC

CEMECTP

HanMeHoBaHHe Pa3/ie/IoB U IHIAKTHYECKHX eIHHHI]

AyAuTOpHbIE 3aHATHS
B KOHTAaKTHOIi (hopme

BCETO

®opmupyemas

KommnereHuust, %

BCEr'o
JIeknuu

3aHATHS
paboTa cTyaeHTOB

CamocrosTe/IbHaA

TIpakTHuecKne

OIIK-1

K/IacCHYeCKoro IO UCYMC/IEHHS.

Pazpen 1. Ipocreiimas 3ajaua K/1acCH4ecKoro BapHaHOHHOro ucuncienns. 1.1 TIpocTeiimas 3aaua
9 K/IaCCHUYeCKOro BapUaLMOHHOr0 HeuncseHus. 1.2 Heobxoaumoe yciioBre 3KCTpeMyMa B pocTeiiiieii 3ajaue

2.3 Ycnoue Sko6u.

Paspen 2. JlocTaTouHble yCI0BHs C1ab0ro MHHHMyMa B TpocTeiimeii 3agade. 2.1 JocTaTouHbIe YCIOBHS
9 cn1aboro MUHMMYMa B MpoCTelileii 3a/jaue KJ1acCHYeCKOT0 BapHaljHOHHOTO MCUHCTIeHHs!. 2.2 YenioBHe

20 8 6 2

Paspen 3. Dy pacca. F

YC/IOBHE CHIBHOrO MHHHMYMa B NpOCTelieii 3ajaue
9 K/IaCCHYECKOro BapHAIHOHHOro Hcumc/Ienns. 3.1 Heobxoaumoe ycioBHe CHILHOTO MHHUMYMa B
npocTeidieii 3ajlaue K/1acCHYeCKOro BApHaLMOHHOro neuncenus. 3.2 ®yHkuus Beitepiurpacca. Csizb

20

10

ycoBuii Betiepurpacca u Jl

3.3 JlocTaTouHble YCI0BHs MUHHMYMa (DyHKLIHOHAA.

o

Paspen 4. IlepBas u Bropas (i) y

TOCTPOEHHSI 110/151 SKCTpeMasied.

9 BTOpast BapualK (yHKLMOHAa. YpaBHeHue Diinepa-/larpanxa. 4.2 Ycoue SIko6u 0 BO3MOXKHOCTH

pa-Jlarpamxa. 4.1 [leppas u
11 6 4 2 5

10

M3onepumeTpuyeckas sajaua.

Paspen 5. [IpHHIMN HauMeHbIero AekcTeus. 5.1 IpocTeiilas BeKTOpPHasi 3a/laua K/1acCHUeCKOro
9 ro ucurceHust. 5.2 TIpHHLMI HauMeHbLIero geiicTBus. 5.3 EcTecTBeHHbIe TPaHUYHbIE YCIOBUS
/1151 IpocTeiiiero dyHKiuoHana. 5.4 Ypasrenue Diinepa—Ilyaccona. 5.5 3agaua Bonbia. 5.6

29

M Her

6.1 3aziaua JlarpaHxa ¢

9 Paspen 6. 3apaua JIarpanxa c r

T cBsi3aMu. 6.2 3afaua Jlarpamka B IOHTPSITHHCKO# (opwme.

10

Bcero 3a 9 cemecTp

108 51 57

60

Paszpen 7. O,

ro

Dypee.

paab! u3 HUX. 1.2 YpaBHeHue Beccens, ero perenue. 1.3 OpToroHansHOCTb GyHKLumi Beccens. 1.4 VuTerpan

1.1 Oproro; cucrembl ¢

11 3 2 1 8 5

Pa3jen 8. YpaBHeHue MasibIx KosieGanuii. 2.1 Beiog 1
Jlanambepa. 2.2 BeiBog 1 y MasTbIX

MaJIbIxX it criocobom

it ciocobam Pypbe. 37

12 8 4 25

10

TerIorn

Pasjen 9. YpaBHeHHe TemIonpoBoAHOCTH. 3.1. BeiBoj
cryuaes. 3.2. PereHu

T AL D: X 40 15 25

10

TeMIONPOBOAHOCTH /Il Pa3/INUHbIX C/Ty4aeB.

Paspen 10. YpaBHenusn Jlansaca u ITyaccona. 4.1 BoiBog 1 petienne ypapHenus Jlannaca. 4.2 BoiBog 1

40 25

Tlyaccona.

Paspen 11. JIuneit 2

B YaCTHBIX NP

5.1. Knaccudmkars THeitHbIX

YpaBHeHHit 2 1Mopsi/ika B YaCTHbIX 1x. 5.2. 11

Buzy.

y il K KaHOHHYeCKoMy

Bcero 3a 10 cemecTp

144 51 34 17 93 40

40

Bcero no

252

102 68 34 150 100

100

3.2. AyAMTOPHBII NPAaKTHKYM

Homep 1 HauMeHoBaHue pa3jesia
MUCHUIUITMHBI

Tema MNPAaKTHYeCKOro 3aHATUA

Oo6nem,

ayn.
YyacoB

Paszen 1. [Tpocreiiiias 3afaua
K/1aCCHUeCKOT0 BapHUaL|MOHHOTO UCUNC/IEHUSI.

Tpocreiiinas 3a/iaua KIaCCUYECKOr0 BAaPUALMOHHOrO ucuncieHus. HeoGxogumoe
yC/IOBHE 3KCTpeMyMa B IpocTefiiiieii 3aaue K/IaCCHYECKOr0 BaPHALIOHHOTO
HCUKCTIEHHST

Pasgen 2. [locTaTouHble yCI0BUs €/1aboro
MUHUMyMa B IIpoCTelilliell 3aziaue.

IlocTaTouHble yC/I0BMS (J1ab0ro MMHAMYMa B MPOCTediiei 3aaue
K/IaCCHYeCKOro BapUaLjMOHHOTO UCUKC/IeHus YeioBue JlexxaHpa. Yciosre
AkoOu.

Paznen 3. ®ynkuus Beliepirpacca.
Heob6xo1Moe yc/I0BHe CH/IbHOTO MUHUMYMa
B IpoCTeiileii 3a/jade KJacCHUecKoro
BapUaLIOHHOIO UCUUC/IEHNUS.

HeobxoziiMoe yc/10BHe CHJIBHOTO MUHMMYMa B TIpOCTellel 3azjaue
KJIaCCUYeCKOro BapHaroHHoro ucuuciaenus. ®@yHkuus Beltepurrpacca. Cesizb
ycoBuii Beftepirpacca u Jlexxangpa. [locratodHbsle yC/I0BUS MUHIMYMa
(yHKIMOHAA.

Paspnen 4. [lepBast u BTOpasi BapuaLui
(yHKLMOHaMa. YpaBHeHue Diiepa-
Jlarpamxa.

ITepBas 1 Bropasi Bapyaluy ¢yHKLMOHAa. YpaBHeHue Dilnepa—J/larpamxa.
Yenoue SIko61 0 BO3MOXXHOCTH MOCTPOEHUS MOIs SKCTpeMarieit

Paspen 5. [IpUHIMIT HAUMEHBIIIETO AEHCTBHS.

IMpocrelias BeKTOpHas 3a/jaua KJ1aCCU4eCKOro BapUaLjiOHHOTO MCUMC/IeHMsI.
IMpyHLMN HauMeHbIIeTo JeiicTBrs. EcTecTBeHHble TPaHUYHbIE YCIOBHS 1S
rpocTeiiiero ¢pyHKUUOHAMA. YpaBHeHue Diinepa—IlyaccoHa. 3azaua Bombia.
V3onepuMeTpuueckas 3ajaua.

Paspgen 6. 3azjaua JlarpaHka ¢ FOJIOHOMHBIMU
Y HEr'OJIOHOMHBIMH CBSI35IMH.

3apaua JlarpaHka C rOJIOHOMHBIMHM CBsI3IMH. 3a/jaua Jlarpamka B IIOHTPSITMHCKOM
dopme.

Bcero 3a 9 cemecTp

17

Pazgen 7. OtyenbHble paszenbl
(DYHKLMOHA/ILHOTO aHa/Iu3a.

OpToroHasbHbIe CHCTeMbI (DyHKIWH, psabl U3 HUX. YpaBHeHUe Beccers, ero
petuenvie. OpToroHansHOCTh QyHKUMI Beccernsi, uHterpan ®ypoe.

Paspnen 8. YpaBHeHHe MasibIX KonebaHUH.

BbIBog| ¥ pelueHre ypaBHeHust Masbix Kosebanuii ciocobom Janambepa. Beisog,
U pellleHNe ypaBHeHUs! MaslbIxX KonebaHuii criocobam Pypee.

Pasgen 9. YpaBHeHHe TeIIONPOBOAHOCTH.

BI:IBO,E[ U pellieHre YPaBHEHUA TeIJIOTIPOBOAHOCTH [JId Pa3/IMUHbBIX C/IydaeB.

10

Pazgen 10. YpaBHenus Jlannaca u ITyaccona.

BriBog 1 penteHre ypaBHeHus Jlarnaca. BeiBog, 1 pellleHre ypaBHeHMsI
ITyaccoHa.

11

Paszpen 11. JIuHeliHbIe ypaBHeHUs 2 MTOPsaKa

B YAaCTHBIX ITPOW3BOAHBIX.

JIvHeiiHble ypaBHEHUS 2 MOPsi/iKa B YaCTHBIX TIPOM3BOAHBIX.

Bcero 3a 10 cemecTp

17

3.3. CamocrosiTenisHas padora crygenta (CPC)

Homep 1 HauMeHoBaHMe pa3/esa JUCIHILIUHbI

Copep:xaHue yue0HOro 3ajaHus

0Oo0beMm,
4yacoB

Pasgen 1. [Tpocreiimas 3aziaua KjacCcuyecKoro
BapUaLMOHHOTO UCYKUCIIEHUSI.

TToBTOpEHHe HEOOXOAVMBIX YCJIOBUH JIOKA/IbHOTO SKCTPEMyMa
rmazikol (PyHKLM HeCKOJIBKKX IepeMeHHBIX. V3yueHne MoCcTaHOBKU
rpocTeiiiieli BapualiOHHOM 3aJauul.

Pazzen 2. [loctaTouHble YC/I0BUS €1aboro MUHUMyMa B

HOBTOpEHI/Ie AO0CTAaTOYHBIX yC]'IOBPlFI JIOKa/IbHOT'O SKCTpeMyMa

6

12
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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. 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,
2016, 351. pec.

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

2016, 39 3K3.

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

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

5.3. Ileprofrueckye U3LaHUs:
He TpebyHoTCs.

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

1. https://urait.ru/ — O6pa3oBaresnbHas matdopma «FOpaiiT». [171s1 By30B U CCY30B.;
2. https://library.voenmeh.ru/ — ®yHnamenTansHast 6ubmioreka BITY «BOEHMEX» um. [1.®. YcrtuHoBa.

CoBpeMeHHble podeccroHabHbIe 0a3bl JaHHbIX:

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

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

5.6. lHopMarioHHbIe TeXHOTOTHN:

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

6.1. J/IeKLiHOHHBbIE 3aHATHS:

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

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

6.3. IIpouee:

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



TIpunoxenue 1
K paGoJeii mporpaMme JHCIIITHHBE
BBICIIIASI MATEMATUKA B HAYYHbBIX MUCCJIEJOBAHUSIX

AHHoTanus padoueii nporpaMmsI

Ouctunniia BBICIHASI MATEMATHUKA B HAYUYHBIX MCCJ/IEAOBAHUMSAX sBisieTcss AUCLUIVIMHON 00s3aTe/IbHOH 4YacTH
6710ka 1 mporpamMel TIOATOTOBKHM TI0 HampasnieHuto 15.04.06 MexampoHuka u pobomomexHuka. [JucHuriiHa peanmsyercst Ha (akyssrere O
EcrectBenHoHayuHbii BI'TY "BOEHMEX" um. 1.®. Yctunosa kadenpoii O6 BBICIIASI MATEMATUKA.

JucrunivHa HateneHa Ha ()OpMHUpPOBaHHe KoMnemeHyull:
OIIK-1 CriocobeH MpHUMeHsITh eCTeCTBeHHOHAyYHble M OOIIeMH)KeHepHble 3HAHWs, METO[bl MaTeMaTHuecKoro aHajand3a W MOAETHPOBaHUS B
npohecCHOHANBLHOMN JesITeNIbHOCTY;
OIIK-13 CriocobeH MCI10/1b30BaTh OCHOBHBIE TI0JIOXKEHHS], 3aKOHBI X METO/bI €CTECTBEHHBIX HayK M MaTeMaTHKH MpU (JOPMHUPOBaHHK MOJeNel u
METO/|0B HUCCJIe/JOBaHHsI MEXaTPOHHBIX U POOOTOTEXHUUECKHUX CHCTEM.

Cofiep)KaHue AWCLIMIUIMHBI OXBaTbIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C IOCTAHOBKOM 3aZlauMl M IIOCTPOEHUs] MaTeMaTHuecKol Mofenu Jisi
PeasbHBIX YCJIOBHM, MCIIONB3Ysl METOZbI U MOZE/U BBICIIeH MaTeMaTHKW; a TakKe MpeJCTaB/eHHs pe3y/IbTaToB CBOMX HCC/IeIOBAaHHIN B BH7E
T10JIHOM MaTeMaTuueCKoi MoJiesu.

ITporpamMmoii AUCLMTIIMHBI TIpelyCMOTPeHbI Clle/lyoliyie BUAbI KOHTPOJIS:
TeKymuii KOHTPO/Ib YCIIeBaeMOCTH CTYZIeHTOB IIPOBOAUTCS B [IVICKPETHbIE BpeMeHHbIe HHTePBaJIbl B C/IEAYOIIUX (hopMax:
e /MarHoCTHuecKas pabota;
® BOIIPOCHI/3aiaHus 1o Temam I13.
IIpoMe)xyTo4Has aTTecTanus IPOBOAUTCS B (popMax:
®  3ayeT;

e i depeHMPOBAHHBIN 3aUeT.

OO61yast TpyA0eMKOCTb OCBOEHUsI JUCLUIIMHBI COCTaB/sieT 7 3.e., 252 4. IIporpaMMol AWCLMIUIMHEI TIPe/lyCMOTPeHb! JIeKLIOHHbIe 3aHsATHs (68
u.), pakTHyeckue 3aHsaTys (34 4.), camocTosiTesibHast pabota cTyzgeHTa (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)

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

M. O. JlebezieB. . BBesieHne B BApHAL[IOHHOE UCUKCI/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. @. Ycrusosa, 2022 (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.

B. U. Bansko, O. B. EpmomuHa, I'. H. KyBbIpKuH. .
BapualoHHOe 1cuuc/ieHre U ONTUMaIbHOe YIIpaB/ieHue:
M.: U3p-Bo MI'TY um. H. 3. baymana, 2018 (3)

M. O. JlebezieB. . BeeieHne B BApHALIOHHOE HCUKC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctiHoBa, 2022 (2)
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. I1. PopuH. . BapuaumonHoe ucuucnenue: CI16.BI'TY
"BOEHMEX" um. [I. @. YcruHoBa, 2017 (5)

B. Y. Bansko, O. B. EpmoruuHa, I'. H. KyBbIpKuH. .
BapualioHHOe McUrc/ieHre U ONITUMaJIbHOe YIIpaBJieHHe:
M.: U3g-B0o MI'TY um. H. 3. baymana, 2018 (4)

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

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

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

B. U. Bansko, O. B. EpmomuHa, I'. H. KyBbIpKuH. .
BapualyoHHOe UCUMC/IeHHe U ONITUMAaJTbHOe YIpaBJieHHe:
M.: U3p-Bo MI'TY um. H. 3. baymana, 2018 (4)

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

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

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

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

25

Wrtoro no pasgeny 8

25

Pa3pen 9. YpaBHeHHe TenionpoBoJHOCTH.

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

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

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
®. YcrunoBa, 2019 (3)

A. TI. Pabyuiko. IHAWBUyaTbHbIE 33JaHUSI TI0 BBICIIEH
MareMartuke. U. 4 OneparpionHoe ucurcienue: bI'TY
"BOEHMEX" nm. [I. ®. YcruHoBa, 2007 (16)

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.

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. ®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.
A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHuUs!
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
®. YcruHoRa, 2019 (5)
B. JI. ®aiirmvugT, H. B. Tapacosa. . HekoTopble ypaBHeHUsT
Marematuueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. 1.
3yueHne TeopeTueCcKoro Marepuasna. PellieH1e npesoyKeHHbIX ®. YcruHoBa, 2016 (4) 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;
¢ nuddepeHIIPOBaHHbIN 3aueT;

* 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.

JuddepeHpoOBaHHBIIH 3aueT

OljeHKa "3a4TeHO-Yy/I0B/IETBOPUTE/ILHO" BBICTAB/ISIETCS, eC/IM HabpaHo oT 51 110 74 6a/1oB B COOTBETCTBUM C TEXHOJIOTHUeCKON KapToi
Kypca.
OteHKa "'3auTeHO0-X0POLIO" BBICTAB/ISIETCS, eC/IM HabpaHo OT 75 710 84 6asIoB B COOTBETCTBUM C TEXHOJIOTMUECKOM KapTOi Kypca.
OleHKa "'3auTeHO-0T/IMYHO" BBICTAB/IsIeTCs], eC/iv HabpaHo oT 85 6asijIoB B COOTBETCTBHM C TeXHOJIOTMYECKOH KapToi Kypca.

3auer
OreHKa "3auTeHo" BBICTaBISIETCs, ec/ii HabpaHo oT 60 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

®opmupyemas
KoMmeTeHIus1, %

OIIK-1

OIIK-13

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 npumeHsimb ecmecmeeHHOHAy4Hble U 00uUjeuHIceHepHble 3HAHUS, MenoObl MamMemMamuy4eckozo aHaau3a u

ModenupoeaHusi 8 npogeccuoHabHOU desimeabHOCMU

Ne 1 IlIpouwTaiiTe TEKCT W 3alMILKTe Pa3BePHYThIH 000CHOBAHHbIN OTBET

CocraeuTs ypaeHeHHe Ditnepa g1a dyurnmonana [(y) = ful(yz — y"?)dx, zamanmoro
na muomectee X = y(x)|v(x)eC,[0; 1], v(0) = 0,v(1) =1

Ne 2  IIpouuTaiiTe TEKCT U 3alUIINTE Pa3BePHYTHIH 000CHOBaHHbIN OTBET

[pu pemeHHH BOTHOBOTO YPABHEHHA HeTPHEHATBHOE pemenHe sagagn X' (x) + AX(x) =
0,X(x) # 0 mmeer eun X(x) = D cosvAx Dy sin+/Ax +. [IpH sagasHex rpansaHex
yemoenax u(0; t) = u,(l; t) = 0 cobcTReHHas GYHKIHA HMeeT BHI

Ne 3  IIpouwuTaiiTe TEKCT M yCTAHOBHUTE COOTBETCTBHE

VCTaHOBHTE COOTBETCTEHE MERIY MOIBIHTETPATEHEIM BRIDAHCHHEM lfl’l}’I-HCL[HDHaJ'Ia

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

H ypaeHeHHeM DHnepa-Jlarpamsa

1 F(y.y',z)=2*+y"? Ay

2 Fy,y',x)=2*+y* 5 y=0

3 F(y.y',x) =y* +y” B y'—y=0

4 f(y Y, z) = 2(y? + y'?) r xy'+y —ay=0
> F(y,y',x) = 4x* + y*

Ne4  TIpouwuTaiiTe TEKCT M yCTAHOBUTE COOTBETCTBHE
YCTaHOBUTBH COOTBETCTBHE MEX/y YPaBHEHHAMU U UX Ha3BaHUSAMU

1 .x'yg—; + (1 - f})::—; = 2% + y*
2 (z+y)5% + 255 =0

3 :f%%-kzjgi:=.r—-y

4 g? . ?Tj R 215—§ - 3;}% =10
5 3—; -1 yg—; =2z

Ne 5  IIpouuTaiiTe TEKCT U yCTaHOBUTE NOC/IEJOBATE/IBHOCTD

16

JIMHelHoe
OZIHOPOZHOE

A ypaBHeHue

11epBoro
ropsiKa
JIUHEHHOe
HEOIHOPOAHOE
ypaBHeHUe
T1epBOro
ropsiKa
KBa3WIMHeHHOe
ypaBHeHUe
TepBOro
rnopsizika
HeJIMHeHHoe
ypaBHEHUE
11epBoro
ropsiiKa
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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))

Ne 6  IlpouuTaiiTe TEKCT U yCTAaHOBUTE N1OC/IE[JOBATE/IBHOCTD

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

Ne 7 IlpouuTaiiTe TeKCT, BbIOepUTe ITpaBU/IBHBIN OTBET U 3alMIINTe apryMeHThI, 000CHOBBIBaOIIMe BLIOOp OTBeTa

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

Ne 8 HpO‘lHTaﬁTE TEeKCT, BLIGEPI/ITE HpaBHJ’[beIﬁ OTBET U 3alUlINTe apryMeHThbl, 060CHOBLIBaPOmﬂe BLIGOP 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

Ne9  Ilpouuraiite TeKCT, BbIOepUTe ITPaBU/IBHBIN OTBET U 3alMIINTe apryMeHThI, 000CHOBBIBaOIMe BLIOOp OTBeTa

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

HKAHOHHTECKOMY BHIV.

Ne 10 IIpouwTaiiTe TeKCT, BbIOEpHTE NPABH/IbHBIE OTBETHI M 3alTULIMTE aPI'yMEHTbI, 000CHOBBIBAOLLHie BHIOOP 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
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F(y,y',z) =z(y* + y°)

Ne 11 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 12 IIpouwTaiiTe TeKCT, BbIOEPHTE PABU/IbHBIE OTBETHI U 3alTULIMTE aPTyMEHTbI, 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

OIIK-13 - CnocobeH ucnoab30eamb 0CHOBHble N0/0XCeHUSl, 3aKOHbI U MemoOb! eCInecmeeHHbIX HAYK U MamemMamuku npu ¢popmupoearHuu
Modesell U Menoooe Ucc/1e008aHUs1 MeXAMPOHHBIX U pO6OMOMmMexXHUHeCKUX cucmem

Ne 1 HpO‘«II/ITHFITE TeKCT X YCTaHOBUTE I10C/1€40BaTe€/IbHOCTh
YcraHoBuTe TI0C/1IeJOBAaTe/IbHOCTD B OTIpeAe/IeHNH, 3aMeHsA YKrCiia IIPaBU/IbHBIMHU TeEDPMUHAMM.

TOBOpSIT, UTO pelleHke 3aJaud MaTeMaTHueCkor (GU3nKK _1_ 3aBUCUT OT Haua/IbHBIX JAHHBIX, eC/IH _2_ MaJIbIM U3MEHEHUSIM Haua/TbHbIX JaHHbIX
3a/,a4M COOTBETCTBYIOT _3_ 4_ U3MeHeHMUs pelleHus. EC/M BBINO/HAETCS 3TO YCI0BUe, TOI/a pellieHre CyLeCTByeT, _5_ U _6_ 3aBUCHT OT
Haya/IbHBIX JIaHHBIX

A egMHCTBEHHO
b HerpepeiBHO
B wmanbie

I' npegensHO

Ne 2 TIpouuTaiiTe TeKCT, BbIOepUTe NPaBUJIbHBIN OTBET W 3alMILKTE apryMeHThl, 000CHOBBIBAIOLIME BEIOOP OTBETA

. : b,
Ecnu dynknma v = V(X) DocTaBIAeT 3KCTpeMyM QyHKIHOHATY [ (V) = fﬂ F(x,y,v"dx, to
OHa ABTACTCA PEIICHHEM YPAEHEHHA

1 Fx,y,y) =0
2 aF(x,y,v")
dy -
3 OF (x,y,v")
- ay'
1
ar =5

Ne 3 TIpouuTaiiTe TEKCT U 3alHUIINTe Pa3BepPHYThIH 000CHOBaHHBIHM OTBET
Haitrz u = u(x; y) pemense zagaun Komu

%:,{;. r>0,—-x <y < +oc
ul,—q = fly),
gu = dly),

dx
= (y).

=)
d%u

-
dx=
x=0

Ne 4 TIlpouwTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE

Y CTAHOBHTE COOTBEEICTBHE MCEITY [NOABIHICT PATBHBIM BRIDAMCHHCM Q]}HEHKOHEL'.[EI f(}') =
Xy . I = . = _—
_[\,U F(x,y,v")dx 1 ocodeHHOCTAMHE ypaBHeHHA Jiitepa-Jlarpamsa

1 F(y,y,x) = 2zy* + 2yz?y A BrmomaaeTe
ABTOMATHUECKH

2 F(y.y.z)=y" +4* B HneeT nepebiit HATErpal

3 Fly,y.z)= =+ _:,rj B Anredpandeckoe

4 F(y,y',z)=x*+y*? T Jud.yp. NepEoro nopaIKa

5 F(y,y, ) = 3a2y? + 2yxdy’

Ne 5 IlpouwmTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBHE
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YcTaHOBUTE COOTBETCTBUE MeXxy YypaBHeHUsSIMU U TUIlaMU ypaBHeHHﬁ:

. . - JIuneliHoe
1 Ury + ()“.ry + l.in_,m +2u, —-3=0 A HeofHOpO/IHOe
ypaBHeHue

— , - 2 _ Henunelinoe
2 Urz = AUzy +duyy —3ur: +2uy;+1 =0 B yoamnertne

2
T b D .y - - 2 - — — dnmnTryecKoe
3 Uz * Uz, + 20 - U= Uyy 3ry-uy —u = 0 B o

3 P 14 . 0o TTapabonuueckoe
4 Uy + By, + 25u,, — 3u, +2=0 r ypapBHEHHe

2}

2sin(x 4+ y) - Uzz —xCcOS(Y) " Uzy + 2y - Uz —3u+1=0

Ne 6 TIpouuTaiiTe TeKCT, BbIOEpUTe TPaBUJIbHBIN OTBET W 3alMILKTE apryMeHThl, 000CHOBBIBAIOLIME BLIOOP OTBETa

(2] I Y]
Jan dysarumosan J(y) = fﬂ A(x, ¥)/1+ y"2dx, msBecTHO, 9TO 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 () =0
1 =¢'(a)y'(a) =0, 1+ & (b)Y (b) =0
L+ (a)y'(a) =0, 1= (b)y' () =0
yia) =0, 14+ &' (b)y'(b) =0

ba| —

|

Ne 7 TlpounTaiiTe TeKCT, BbIOepHTe IIPaBUIBHBINA OTBET U 3alUIINTe apryMeHThl, 000 CHOBBIBAIOLIYE BBIOODP OTBETa

. iz D T - .
- - . LYY= = dz.
Haiiti ypaBHeHHE OBEPXHOCTH, YAOBISTBOPAIOMIEH YPABHEHHID  ©° 9y
2 0
1 T=a Y(-i;_;)
2 = 120 &
2 2= yPo(%)
3 z=2p(%)
4 2 = ayp(5)

Ne 8 TlpouurTaiiTe TeKCT, BbIOEpUTe TPaBUJIbHBIE OTBETHI M 3alMILMTE apryMeHThbl, 060CHOBBIBAlOLIMe BEIOOpP OTBETOB

YkasaTh, Kakie QYHKIIMOHAIEI ONPEIETAT ypasHeHHe Jiinepa-Jlarpamka suma 2yy" +

y'2 =0

! J(z+y +yy?)de
2 I G’ + yy™?) dx

3 [y + yy~) dx
4 [ (" + zyy®) da

Ne 9 IlpounTaiiTe TeKCT, BbIOepUTe IPaBU/IbHBIE OTBETHI M 3alUIINTE apryMeHThl, 000CHOBBIBaOIIMe BEIOOP OTBETOB

Kakoe H3 NpHBeIeHHBIX YPaBHEHHI ABIAETCA BOJHOBEIM YpaBHEHHEM 7

2
Upy = AU,
]
2 Uy = 0 U,
¥
3 Ut = a* (tzr + u_,‘,y]
4 Usp F+ Ugr =0

Ne 10 IMpouuTaiiTe TeKCT, BbIOEpUTe NPaBUJIbHbIE OTBETHI M 3alUILINTE apryMeHTbl, 060CHOBBIBAIOLIMe BHIOODP OTBETOB
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Haiitu u = u(x; y) pemenne 3agaun Komu
Upr + 2ugy — Juy, =0
— 2.2
ul, o =3

"ylg,-:o =0

u(z,y) =32 +y
u(z,y) =327 +y°
ul(z,y) =327 + 2y
ulx,y) = 3x2

| | 2| =

Ne 11 HpquTaﬁTe TEeKCT, BLIﬁepI/ITe TpaBU/IbHbIE€ OTBETHI U 3alTUIIINTE apryMeHTHI, OGOCHOBLIBaIO]J_(I/IE BLIGOP OTBETOB
Ha kakux TNpYiBe/IeHHbIX Ha PUCYHKAX I10J14 /11 Kpyra

x2+y?=1

SBJIIFOTCS COOCTBEHHBIMMU:

1.

2.

3.

4.
v=C !
—_— N
SR R
e e -
e S\
-_—!_ '-—j‘-___

—

AN 7
.
i

Ne 12 ITpouuTaiiTe TeKCT U 3alHUIINTe Pa3BepPHYThIH 000CHOBaHHBIM OTBET
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Haifitn qomycTHMYO SKCTPeMAanb B IPOcTeHINeH 3a1ade BapHAIlHOHHOTO HCYHCISHHA

-1
/ y?dx — extr, y(0) =2, y(2) =0.
(1]

Ne 13 IIpouwnTaiiTe TEKCT ¥ yCTAHOBUTE TIOC/IEJOBATETHEHOCTD

VKa3aTe NoCIeI0BaTENBHOCTE AHCTEHI IpH peIIEHHH NpOCcTEHINEH 33 Jaul BapHAITHOHHOTO
HCUHCIICHHA:

A CocTasuTh YpapHeHHE JHIepa

b HMenmonssya rpaHHtHEIE YCIOBHA, HANTH HEM3BECTHBIE IOCTOAHHBIE

B Hatitn skeTpeMamn

T Y CTAHOBHTE HAIHYHE H THII 3KCTPEMYMA
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