MHWHOBPHAYKH POCCHUH
(heepanbHoe rocyjapcTeeHHoe G10/)KeTHOe 0Gpa3oBaTe/IbHOE yUPeX/eHHe BbICIIEro 00pa3oBaHus
«BanTuickuii rocyfapcTBeHHbIN TexHuyecKui yuusepcurer «<BOEHMEX» um. JI.®D. YcTHHOBa»
(BI'TY «BOEHMEX» um. [I.®. YcTuHOBa)

YTBEPXKIAIO
[ekaH ¢akynbreTa
Martgees I1.B.
(nmozmuce) (017 (0)
« » 20
PABOYAS ITPOI'PAMMA JUCHOUIT/INHBI
BBICIIAAA MATEMATHUKA B HAYUYHbBIX NCC/IEJOBAHMAX
Hanpas/ieHue/cnejuabHOCTb MOATOTOBKH 09.04.04 ITporpaMMHas HHXXeHePHU
Crenuanu3anus/mpoduib/mporpaMmma noAroToBKH Iporeccel 1 MeToAbI pa3paboTKH MPOrpaMMHBIX MPOAYKTOB
YpoBeHB BhbIcLIero 0Gpa3oBaHust Marucrparypa
®opma o0yuyeHUsI OuHasn
®dakynbTeT O EcrecTBeHHOHAYYHbIH
Beinyckaromas Kadegpa 07 UndopMaLyioHHbIe CHCTEMBbI U IPOrP asi NH)KeHepHst
Kadeppa-pa3paboTunk p it mporp 1 06 BBICIIIASI MATEMATHUKA
A YACHI (1o Ha/IMYHI0 BUJ0B 3aHATHIA) °
B =1 ﬁ AYIUTOPHBIE 3AHATHUA CAMOCTOSATE/IBHASA PABOTA B
o= Q am
X T Q &
a | S5 | E = . < = 3 | 3=
= =l s Zs | S u ) = 3=
@) ) oH o] T = M Q » O
S 2 Sx 8| o 5 Ep SE o B £ 5% EE
& 2 = = = = & =
5 BE| & | g E EE|E:5| 8 | § | % s z8
%) /A o< < A = &
= = 4 @) o o
5% | 2 ZE £ s g | BE | Z
I g & & S
[T = = > > bS]
o 0 X £ )
o
5 9 3 108 51 34 0 17 57 0 0 57 3a4.
5 10 3 108 51 34 0 17 57 0 57 mad. 3au.
BCET'O 6 216 102 68 0 34 114 0 114
Cankr-Iletep6ypr
20 r

27760



JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEEOBAHUSAMMU ®EJEPAJIBHOI'O
TOCYJZAPCTBEHHOI'O OBPABOBATE/IbHOI'O CTAHJIAPTA BBICIIHEI'O OBPA3OBAHMSA (PI'OC BO)

09.04.04 TIporpaMMHasi HH)XXeHepHUst

roj, Habopa rpynmsl: 2024

IIporpammy cocTaBuId:
Kadenpa O6 BBICIIIAA MATEMATUKA

benkoBa AHacracust JIeoHHJOBHa, K.¢.-M.H., JOLJeHT

Kacdenpa 06 BBICIIIAST MATEMATUKA
Uepnycs [1aBen [TaBnoBuy, K.T.H., JOLIEHT

IIporpamma paccmoTpeHa

Ha 3acefjaHuH Kadegpbi-pa3paboTumnka

paboueit mporpammel 06 BBICIIIASI MATEMATHUKA
3aBenytouuii Kadenpo Bunnauk I1.M., A.T.H., 101,
ITporpamMma paccMoTpeHa

Ha 3ace[JaHUH BbIITyCKarolieit Kadepbl

07 UHdopmanuoHHBIE CHCTEMBI H TPOrPaMMHas HH)KeHepHs

3aBenytomuii Kadenpoii Cemenosa E.I, A.T.H., pod.
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PABOYASA ITPOI'PAMMA JUCIIUITIMHBI
BBICIIIASI MATEMATHKA B HAYYHBIX MCCJ/IEJOBAHMAX

Paspesbl padoueii mporpaMmsl

1. HEJIN OCBOEHUA NJUCLATIJINHBI

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)KAHUE JVCLUIIINHBI

4. ®OPMbI KOHTPOJIA OCBOEHUA JUCIUTIJINHBI

5. YYEBHO-METOINYECKOE 1 TH®OPMALIMMOHHOE OBECITIEYEHUME NVCHWIT/INHBI
6. MATEPMAJIBHO-TEXHWYECKOE OBECIIEYEHME OVCHWUITIMHBI

IIpuiokeHus K paGouyeii mporpaMme JUCIUITMHBI
o Ilpunoxenue 1. AHHOTanus paboueii mporpamMmsl

o IIpunoxenue 2. TexHos0ruu 1 GopMel 00yueHHs
o TIpunoxenue 3. PoH/BI OLIEHOYHBIX CPEJICTB
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1. HE/IM OCBOEHUSA JUCIIUIT/IMHBI
Lle/bio OCBOEHHUSE AUCLUIUINHBI SB/IsIeTCs YOPMUPOBAHUE CIEAYIOLIMX KOMIIETeHL|UH:

OIIK-1 — crocobHOCTb CaMOCTOSATe/NbHO TpUOOpeTaTh, pa3BUBaThb M IPHUMEHSTb MareMaTHyecKHe, eCTeCTBeHHOHAy4Hble, COLMA/IbHO-
5KOHOMHYeCKHe U TNpodeccroHa/lbHble 3HaHWsS /ISl pellleHWs HeCTaH[ApTHBIX 3ajjay, B TOM YMC/le B HOBOM WM He3HakoMOH cpezie u B
MEeX/UCLUIUIMHAPHOM KOHTeKCTe

DOpMUPOBAHHIO KOMITETEHLMH CTY>KHUT JOCTIDKEHHe CIeYIOIHUX pe3y/bTaToB 06pa3oBaHus:
OIIK-1

3HAHUS:

1. oCHOBHBIe 3a/lauy BapHallMOHHOIO HCYHC/IEHNS];

2. OCHOBHBIE MeTO/bI PellleHus 3a/jau MaTeMaTiuueckol (GpusuKy;

3. OCHOBHBIE MOIOXKeHUs1 PYHKLIMOHAIBHOTO aHa/M3a, HeoOXo/MMbIe /17151 PeLleHus 3a/jau MaTeMaTHueCkoi (Gpu3nKy;

YMeHusi:

1. crioCcOOHOCTBIO K KPUTHUECKOMY aHa/lu3y U OLieHKe [0CTaB/IeHHbIX 3a/lay, FeHepUPOBAHNIO HOBBIX H/iel MPH PeLleHnH;

2. cnoco6GHOCTBIO MJIAHUPOBAaTh M pellaTh 3afja4l COOCTBEHHOro NMpod)eCCHOHANBHOrO M JIMYHOCTHOIO PAa3BUTHS; MCC/IEA0BATENbCKAX U
TMPaKTUYeCKUX 3a/jay, B TOM YMC/Ie B MEXXAUCLIMIUIMHAPHBIX 00/1acTsIX;

3. IIpaBUJIBHO OTIPe/ieNIATh MOZe/Ib IPUMeHsIeMOH KilacCHueCKOH 3a/ladd B 3aBUCUMOCTH OT (hOPMY/IMPOBKU MCXOZHOM 3aiaun;

4. KpUTHYeCKH aHaIM31POBaTh MlapaMeTphl TOCTPOEHHBIX MOAe/el U UX pe3y/IbTaThl;

HABbIKU:

pa3paboTKH HOBBIX METOZIOB MCC/IE[OBaHUS W HX TIPUMEHEHHI0 B CaMOCTOSITE/TbHOM Hay4yHO-MCCefoBaTe/NbCkoi W B 06nacTu
rpode CCOHABHOM JlesTeIbHOCTH.
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2. MECTO JUCIMIVIMHBI B CTPYKTYPE OOII BO

IMucnuruinia BBICIIIASI MATEMATHUKA B HAYUHBIX UCCJIEJOBAHUSIX siBsieTcsi JUCLMTUTMHON 00s3aTe/IbHOW YacTH
6:10Ka 1 nporpaMMme! NOAroToBKY No HanpasieHuto 09.04.04 IIpoepammHas uHxiceHepust.

CopepxaHue AWCLMIUIMHBL SB/ISETCS JIOTMUECKUM TPOAO/DKEHHEM COAPXKaHusi (M3MKO-MaTeMaTHieckol MOAroToBku Oakanaspa u
CITY)KAT OCHOBOM Ayis1 ocBoenust guctuiia: METO4OJIOT ST HAYUHO-UCCJ/IEJOBATE/IBCKON AEATE/IBHOCTU, HAYYHO-
HCCJIEJOBATE/IBCKASI PABOTA



3. CTPYKTYPA 1 COAEP)XAHUE JUCHUITI/IMHBI

O611jast TPYJ0EMKOCTb JUCLUATUIMHBI COCTaBsisieT 6 3.e., 216 u.

3.1. Copep)xanue (JUAAKTHKA) AUCLUTIHHBI

AypuTOpHBIE 3aHATHS N
B KOHTaKTHOH (popme g o
ig | 2%
: | g o s | i% | i
3
& EJ HaumeHoBaHHe pas/e/IoB ¥ JHJAKTHUYECKHX e/{HHH) : =] g 5 Z = E’ g‘ E
> pasa M AHHULY E 2= s v =
# z g g g g Ez | °¢
S g g £ g2
a = g8 7S -
2 2z
5
Paspen 1. ITpocreiimas 3aada K/IaCCHYeCKOr0 BapHALHOHHOro Hcuncaenus. 1.1 Tpocreiiiuast 3aa4a K/1acCHYeCKOro
5 9 BapHaLMOHHOTO McuKc/enus. 1.2 Heobxoaumoe yc/ioBHe 3KCTpeMyMa B IpoCTeiilileld 3ajiade K/lacCHYeCKoro 15 6 4 2 9 10
BAapHUALMOHHOI0 UCYHUC/IeHUS.
Pazpen 2. JlocrarouHbie yc/10BUs ¢1a60ro MHHMMyMa B npocTeiiniei 3ajaue. 2.1 Jlocratousble yCJIoBHs c1aGoro
5 9 MMHHMMYyMa B IIPOCTefLiIel 3a/a4e KIaCCHYeCKOro BAPHALIMOHHOTO HCUrC/eHust. 2.2 Yenosue Jlexauzpa. 2.3 YcioBue 20 8 6 2 12 10
STko6H.
Paspen 3. @yukuus Beliepmrpacca. Heo6xoanuMoe yc/10BHe CHIBHOr0 MHHHMYMa B TIpOCTefileii 3aaue
5 9 KJ/IaCCHYeCKOro BaApHalHOHHOI0 HCYHC/IEHUs. 3.1 HEOBXD}:[HMOE YC/I0BHE CHJIBHOTO MHHUMYyMa B HPOCTEFILUEI‘/II 3ajaue 20 10 6 4 10 10
K/IaCCHYeCKOro BAPUALIMOHHOTO Hcuuc/eHust. 3.2 dyukiws Beliepirpacca. Cesisk ycioBuii Beliepiirpacca u Jlexxanspa.
3.3 JlocTatouHble ycIoBUs yHKIMOHAMA.
5 9 Paspen 4. Ileppas u BTOpas i) Jiinepa-Jlarpamka. 4.1 [lepBast 1 BTOpasi BApHALK 11 6 4 2 5 10
(yHKIMOHaA. Diinepa-Jlarparxa. 4.2 Ycnosue SIkoGH 0 BO3MOXXHOCTH IOCTPOEHUS T0JIs IKCTpeMarieii.
Paspen 5. [IpuHIHMN HaHMeHbIIero AeiicTus. 5.1 ITpocTelilias BeKTOPHast 3a/iaua K/IaCCHYeCKOro BapHaLHOHHOTO
5 9 ucuncienns. 5.2 TIPUHLMIT HauMeHbIIero feiicTBus. 5.3 EcTecTBeHHbIe rpaHUUHBIe YCIOBHSA 151 TIpOCTeliiero 29 14 10 4 15 10
yHkupoHana. 5.4 Oiinepa—IlyaccoHa. 5.5 3agaua Bosblia. 5.6 M3onepumerpuyeckas 3ajava.
5 9 Paspen 6. 3aaua JIarpanxa ¢ r M Her cBs13smMH. 6.1 3ajiaua JlarpaHka ¢ roIOHOMHBIMU 13 7 4 3 6 10
cBsi3Mu. 6.2 3afaua Jlarpamka B OHTPATMHCKO#H (hopme.
Bcero 3a 9 cemectp 108 51 34 17 57 60
5 10 Paspen 7. Or, () 0 1.1 OproroHabHble CUCTeMbI GYHKLWM, Psijibl U3 HUX. 1.2 1 3 2 1 8 5
Beccens, ero perenue. 1.3 OproronanbHoCTh GyHkimid Beccensi. 1.4 Murerpan dypse.
5 10 ga;zge‘:sg;lipannenue ManbIxX Kol:::;::ﬁ. 2.1 Bl,nioé:‘nlg cpueg::;ey l})lsznueuvm Maribix KoseGanuii criocobom [lanamGepa. 24 12 8 4 12 10
. y 3
5 10 Pasjien 9. YpaBHeHHe TenyionposojHocty. 3.1. Beisog y TerIor TH ISt P cryyvae. 3.2. 30 15 10 5 15 10
PetiieHue ] TerL. TH 151 Pi C/ly4aeB.
5 10 Paspen 10. 1}[’5::;;:“ Jlannaca u ITyaccona. 4.1 BeiBoj 1 peliienre ypapHenus Jlaraca. 4.2 BeiBoj, M peleHne 30 15 10 5 15 10
5 10 Pazpen 11. W 2 B UACTHBIX X 5.1. Knacc 7l W2 13 6 4 P 7 5
MOpsJKa B YaCTHBIX TPOU3BOAHbIX. 5.2. I1] y K KAHOHHYECKOMY BHZY.
Bcero 3a 10 cemecTp 108 51 34 17 57 40
Bcero 1o gucuuniMHe 216 102 68 34 114 100
3.2. AyAMTOpHBII IPAaKTHKYM
0oBeMm,
Ne Homep u HauMeHOBaHMe pa3jena
Tema NMPAaKTUYECKOr'0 3aHATUA aya.
n/n AMCHUTUTHHBI
4yacoB
. TIpocrTeiiiiasi 3a7aua K/1aCCUYeCKOr0 BapUAL[MOHHOT0 Ucurc/ienust. Heobxomumoe
Paspgen 1. IIpocTeiiias 3ajaua o
1 yCJ/IOBME 3KCTpeMYyMa B MPOCTeUILIer 3a/jaue K/1acCuueCKOro BapualjuoOHHOTO 2
K/IaCCUYeCKOro BapyualiMOHHOI'0 HCUHUC/IeHUS.
HNCUYKC/IeHUA
[loctaTouHble yCI0BUs /1aboro MUHUMYyMa B MpoCTeliel 3azave
Pasnen 2. [JocTaTouHble yCI0BUs c1aboro
2 o KJIaCCHUYeCKOro BapHaL[MOHHOTO MCUMC/IeHus1 YcioBure Jlexkangpa. YciioBre 2
MUHHUMYMa B IIPOCTEUIIeHr 3a/iaye.
SIkob6u.
Paszen 3. ®ynkuus Beliepiirpacca. Heobxo1Moe yc/ioBre CHILHOTO MUHUMYyMa B MPOCTelieli 3azaue
3 HEOGXO,E[I/IMOG ycioBre CUJIBHOT'O MUHUMYMa |K/IaCCHUY€CKOT'0 BapUALJMUOHHOI'0 NCUHC/IEHHUS. (DyHKLU/ISI BeﬁepLHTpacca. CBsi3b 4
B TpOCTeILIel 3a/jaue K/IacCHYeCcKoro ycioBuid Befiepurrpacca u Jlexkangpa. [JJocTaTouHble YCI0BHS MUHUMYyMa
BapUALJMOHHOI'0 MCUYHC/IEeHUS. (lJyHK]_[I/IOHa]'Ia.
Paszen 4. [1epBas 1 Bropasi Bapyaliuu .
o TlepBast ¥ BTopasi BapuaLuy GyHKLHOHAA. YpaBHeHUe JDitnepa—J/larpamka.
4 |dyHkuuoHana. YpaBHeHue Diiepa- . 2
HanaH)Ka Ycnosue SIk06H 0 BO3SMOXKHOCTH TIOCTPOEHUA MM0JId IKCTpeMasien
HpOCTeﬁLLIaﬂ BEKTOpHaA 3a/lavya KjlaCCUYeCKOro BapualiliOHHOTO UCUUCTIEHUSA.
-~ HpI/IHL[I/Il'[ HaVMeHbIIero ,Z[EﬁCTBI/IH. EcrtecTBeHHbIe TPaHWYHbIE YC/IOBUA IJI
5 |Paspgen 5. IIpyHLUN HaMeHbLIEro J1eHCTBUS. - - 4
rpocTeiiiiero ¢pyHKIMoHana. YpaBHeHue Jitnepa—IlyaccoHa. 3afiaua bombla.
I/I3OHepI/IMETpI/ILIECKaH 3ajiava.
6 Pazgen 6. 3ajaua JlarpaHka € rolOHOMHBIMU |3aiaua JlarpaHya ¢ roJIOHOMHBIMU CBs3IMU. 3a/jaua JlarpaHka B IOHTPSATUHCKOM 3
1 HErOJIOHOMHBIMU CBSI3IMHU. ¢dopwme.
Bcero 3a 9 cemecTp 17
7 Pasgen 7. OtyenpHble pasjesnsl OpToroHanbHbIe CCTeMbI QYHKIWH, psiZibl U3 HUX. YpaBHeHHe Becces, ero 1
¢yHKIMOHATBPHOTO aHa/H3a. peteHrie. OpTOroHanbHOCTh QyHKIMH Beccesns, nHTerpan ®ypee.
o BrIBO/ 1 pellleHre ypaBHeHHs Ma/lbix Konebannii cnoco6om Janambepa. Beiso
8 |Pa3sgen 8. YpaBHeHue MasibiX KomebaHHH. A YD yp o A p A 4
U pellieHre YpaBHEHNS MalbIx Kojebanuii criocobam dypee.
9  |Pasgen 9. YpaBHeHue TeruIONpPOBOAHOCTH.  (BbIBOJ U pellleHKre YpaBHeHUsI TeIJIONPOBOAHOCTH [Isl Pa3/IMUHBIX C/IydaeB. 5
BrIiBo/ M pellieHre aBHeHus Jlaniaca. BeiBog 1 perieHue dBHEHUs
10 |Pasgen 10. YpaBHeHus Jlannaca u ITyaccoHa. AV yp AP yp 5
ITyaccoHa.
Pa3gen 11. JIuHeliHble ypaBHeHUs 2 TTOpsigKa .
11 JInHeliHble ypaBHeHUs 2 MOPsiiKa B UaCTHBIX ITPOU3BO/HBIX. 2
B YAaCTHBIX ITPOU3BOJHBIX.
Bcero 3a 10 cemecTp 17
3.3. CamocTosTennbHasA pabora cryaenra (CPC)
Ne Oo0neMm,
n/n HOMEP U HaMME€HOBaHHe pa3jesia JUCLHUIIUHbI COAEP)KHHHE y‘{EﬁHOI‘O 3alaHUA 9acoB
. TToBTOpEHNe HeOOXOAMMBIX YCIOBHIA JIOKATBHOTO 3KCTPEMyMa
Pasgen 1. IIpocreiiluas 3azaua KjacCuueCcKoro .
1 T/IaIKOH (byHKL[I/II/I HEeCKOJIbKUX TTepeMeHHbIX. I/[3yquI/Ie TI0OCTaHOBKH 9
BapUalJUOHHOI'O UCUYHC/IEHUS. o~ o -
MpoCTeunIller BapuallMOHHOUW 3a/iavyu.
TToBTOpEHME AOCTATOUHBIX YCJIOBHUH JIOKAJIBHOTO SKCTPeMyMa
Pasnen 2. [JocTaTouHble ycioBus C1aboro MUHUMyMa B L
2 LA ragko QyHKIMY HeCKOMbKUX IepeMeHHBIX. V3yueHne 12
MpocCTeurllen 3aaye. .
(hopMy/IpoBOK yciioBuii Jlexxangpa u SIko6u.
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3 |Pasgen 3. ®yukuust Beiiepiurpacca. Heobxoaumoe V3yuenue ycnosuii Jlexxanzpa u SIkobu, ¢hyskiuu Beliepiirpacca, 10
YC/IOBHe CUJIBHOTO MUHHMMYMa B ITPOCTeHIIeli 3asaue 7J0CTaTOUHBIX YCJIOBUI CHIBHOTO MUHUMYMa UHTerpajbHOro
KJIaCCYeCKOT0 BapHallOHHOIO HCUUC/IEHHSI. ¢yHKLMOHANA.

[ToBTOpenye GOpMyIIbl HHTETPUPOBAHUS 110 YacTsIM U
4 Paspen 4. Hepoaﬂ 4 BTODAsi BAPUALMH QYHKIHOHAA. v depeHIMPOBaHUS 1107, 3HAKOM MHTerpasa. Vi3yueHue BbIBOza 5
‘YpaBHeHUe Diinepa-Jlarpanxa. o
ypaBHeHus Diisiepa.
5 [Pasaen 5. TIpumHIn HanMeHbIIEro AeHCTBHS. V3yueHre BeKTOPHOM 3a/jauH BapHALHOHHOTO MCUHCIIeHNS, 15
MpPUHLUITA HaMeHBILIero eMCTBUs, ypaBHeHUs Oinepa-IlyaccoHa.
Pasjien 6. 3ajiaua JIarparka C ro/OHOMHbIMH 1 [ToBTOpEHHe yCIIOBHOTO 5KCTpeMyMa (yHKLNH HeCKOIBKHX

6 repeMeHHbIX. M3yueHue 3a/jauu JlarpaHka ¢ TOJIOHOMHBIMU 6

HeroJIOHOMHBIMU CBSI3SIMHU.
CBSI3SIMH.
Bcero 3a 9 cemecTp 57

7 Paszen 7. OtaenbHble paszess! GYyHKIMOHATBEHOTO IToBTOpeHue Tembl «Pspl Pyprbe, orepaliioHHOe UCUUC/IEHHe» U3 8
aHanmsa. o61jero Kypca BbICIIel MaTeMaTHKH

Perienue npe/iokeHHbIX 3a7a4. [locTpoeHre MaTeMaTHUeCKUX

8 |Pa3sgen 8. YpaBHeHue MasibiX KomebaHHE. MOZenel Ay1si ypaBHeHHsI TeIUIONPOBOAHOCTH M MX BU3YaTH3aLHis C 12
[TOMOLLIBIO CHCTEMbI KOMITBIOTEPHOM anredpsi.
Pemienue npeayiokeHHBIX 3a7a4. [IocTpoeHre MaTeMaTHUeCKUX

9  |Pasgen 9. YpaBHeHUe TeIIONPOBOAHOCTH. Moyiesieil i1l ypaBHEeHNs! TeTUIONIPOBOAHOCTH M X BU3yasln3aryst 15
[TOMOLIBI0 CHCTEMbI KOMITBIOTEPHOM anredpsl.
PerrreHne pesinokeHHBIX 3aa4. [TocTpoeHne MareMaTrHieCKUX

10 |Pa3gen 10. YpaBHeHus Jlannaca u ITyaccona. Mogenel At 3a71aU ¥ UX BU3yasiM3alysi C TIOMOIIBI0 CHCTEMBI 15
KOMITbIOTePHOM anredpsl.

1 Paszen 11. JIuneiiHble ypaBHeHHs 2 TIOPsiiKa B YaCTHBIX  |VI3yueHre TeopeTHueCckoro Marepuasa. PerieHne ripe/iioykKeHHbIX 7
[IPOU3BOJHBIX. 3aziau.

Bcero 3a 10 cemecTp 57
4. ®OPMbI KOHTPOJIs1 OCBOEHUSA AVCIIAIT/IMHBI
CEMECTP HEJIE/IN CEMECTPA
2 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 . 3a4.
YcoBHBIe 00603HaYeHMs:

e JIP — quarHoctuueckasi pabora;

o BII3 — Bonpockl/3aanust 1o TeMam I13;

® 3au. — 3aueT;

o muo. 3au. — AuddepeHIIPOBaHHbIN 3a4eT.

TeKymuii KOHTPO/Ib YCIIEBAEMOCTH CTYZ,€HTOB ITPOBOAUTCS B ANCKPETHBIE BpeMeHHbIe MHTePBaslbl B CJIEAYIOIMX (popMax:

JIMarHoCTHYecKasi paboTa;

BOIPOCHI/3a/aHus 1o Temam I13.

IIpome)xyTouHasi aTTecTalys IPOBOAUTCS B hopMax:

3auerT;

nmuddepeHIIPOBAHHEIN 3a4eT.
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5. YYEBHO-METO/JJUYECKOE Y TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCITATITAHBI

5.1. OcHOBHasl IMTeparypa No AUCLUATUIMHE:

1. A. A. KoHoHoBa, A. JI. BesikoBa. . YpaBHenust Maremartnueckoit ¢pusuku. CI16.BT'TY "BOEHMEX" um. [I. ®@. Ycrunosa, 2019, sm. pec.

2. A. A. KoHoHOBa, A. JI. BenkoBa. . ¥paBHeHusi Mmaremarrueckol ¢usuku. CI16.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2019, 66 3k3.

. A. I1. Psabywko. VInauBrAyansHele 3a/jaHus 110 Bbiciiel MaTemartuke. U. 4 OneparpionHoe ncuncienve. BI'TY "BOEHMEX" um. [1. ®.

YcruHoBa, 2007, 311. pec.

4. A. TI. Psbymiko. UuauBHya bHbIe 3aaHust TI0 Bhiciiel Mmaremaruke. Y. 4 OneparponHoe ucurcierdre. BITY "BOEHMEX" um. [I. @.
Ycrunosa, 2007, 198 3k3.

5. A. I1. Psbyuiko, B. B. Bapxaros, B. B. [lepxaset1. Paapl. BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2007, 146 3K3.

6. A. I. Ps6yiko, B. B. Bapxarog, B. B. [lepxaBew;. IHauBiyasbHble 3aanHus 1o Beiciuel Matemaruke. U. 3 Psasr. BI'TY "BOEHMEX"
uM. [1. ®. YcruHosa, 2007, 351. pec.

7. B. I1. PoguH. . BapuarpionHoe ucurcienve. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 371. pec.

8. B. I1. PoauH. . BapuarmonHoe ucuucnenue. CI16.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2017, 50 3K3.

w

9. B. 1. Bansko, O. B. EpmoinHa, I. H. KyBbIpkuH. . BapualioHHOe UcuMc/ieHre U oNTUMasbHoe ynpasieHue. M.: 3a-so MI'TY um. H.

3. baymana, 2018, 30 5k3.

10. B. JI. @aiiHmmugT. . OpToroHanbHble GyHKIHMN U KpaeBbie 3agaun. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2021, 371. pec.

11. B. JI. ®aitHimuAT. . OpToroHanbHble (GyHKLMK U Kpaesble 3agaun. CI16.5T'TY "BOEHMEX" um. []. @. YctuHoBa, 2021, 146 3k3.

12. B. JI. @aiinmmvuar, H. B. Tapacosa. . Hekotopble ypaBHeHust MateMaruueckoi ¢usvku. CII6.BI'TY "BOEHMEX" um. []. ®. YcTuHOBa,
2016, 351. pec.

13. B. JI. ®aiinmmugt, H. B. Tapacosa. . HekoTtopeie ypaBHeHust MateMarrueckoit ¢usvku. CII6.5TTY "BOEHMEX" um. /1. ®@. YcTrHOBa,
2016, 39 3k3.

14. M. O. Jlebepes. . Beenenuve B BapuanonHoe ucuricienre. CII6.BT'TY "BOEHMEX" um. [I. ®@. YcruHoga, 2022, 3. pec.

15. M. O. Jlebepes. . Beeaenue B BapuanmonHoe ucurcienue. CI16.BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2022, 27 3Kk3.
5.2. [lononHUTeNbHAas IUTEpaTypa 1o JUCLUIIMHE:
He TpeOyeTcs.
5.3. [lepuosuyeckre U3LaHUsA:
He TpeOyroTCst.

5.4. [lepeueHsb pecypCcoB HHPOPMALHOHHO-TEIEKOMMYHHUKALIMOHHOM ceTH "VHTepHeT", He0OXOAUMBIX [/IS1 OCBOEHHUSI JUCLIUTITAHBI, 3/IEKTPOHHbIE
61O/IHOTEUHbIE CUCTEMBI:

1. https://library.voenmeh.ru/ — ®ynzamenransHas 6ubmoreka BI'TY « BOEHMEX» um. [1.®. YcTuHOBa;
2. https://urait.ru/ — I'napHast — Obpa3oBarenbHas riardopma FOpaiit. [l71s By30B 1 CCy30B..

COBpEMeHHLIe l'[pOCl)ECCI/IOHﬂ]'IbHLIE 6asbl AAaHHBIX:

1. https://rusneb.ru — HarjonanbHast anekTpoHHast bubmioreka (HOB);
2. https://cyberleninka.ru/ - Hayunast snektpoHHasi 6ubimoreka «KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHoTeKcTOBast neKTpoHHast 6ubmoTeka Poccutickoro $hoHza GpyH/jaMeHTaNnbHBIX UCCIIe/[0BaHUIA.

WHdopMalLiIoHHbIe CTIPaBOYHbIE CHCTEMBI:
1. Texsxcnept — VIH(MOPMaLMOHHBIH TOPTa/ TEXHUUECKOTo pery/nipoBaHust: Hopmel, ipaBunia, craHAapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[] TOCToB cobcTBeHHo# reHepauuu BI'TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantlIntoc- nHGOpMaIMOHHBIM TIOPTas PaBOBOM MH(OPMALIUH.
5.5. IIporpammMHoe obecrieyeHue:
He TpeOyeTcs.

5.6. IndopmarioHHble TeXHOIOTUH:

B3anMozericTBHe ¢ obyuaroummucs nocpezctsom IMIOC Moodle BI'TY «BOEHMEX» um. [I.®. YcruHoBa.
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6. MATEPUAJIBHO-TEXHMYECKOE OBECIIEUEHMWE JUCITUII/IAHBI

6.1. JIeKI{HOHHBIE 3aHATHS:

CrieLjaM3upoBaHHbIe TpeOGOBaHMUsI 110 060PY/0BaHHUIO OTCYTCTBYIOT; ayJUTOPHS C [T0CAZI0UHBIMH MECTaMH IO KOJIMUECTBY CTY/EHTOB;
Jl0CKa.

6.2. [IpakTHUecKHe 3aHATHUSA:
1. AyAuTOpWs C UMCJIOM TIOCA/IOUHBIX MECT He MeHbIIIe KOJTMUeCTBa 00yJaroIuxcsl.

6.3. IIpouee:

1. pabouee MecTo npernozaBaresis, OCHalljleHHOe KOMITBIOTEPOM C /I0CTYIoM B IHTepHeT;
2. pabourie MecTa CTy/|eHTOB, OCHall{eHHbIe KOMIILIOTePAMH C JOCTYTOM B IHTepHeT, npe/jHa3HaueHHbIe /1151 paboThl B 3/1eKTPOHHOM
obpa3oBare/bHOM cpejie.
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TIpunoxenue 1
K paGoyeli mporpamMme JUCIHHIUTHHBI
BBICIIAAA MATEMATHUKA B HAYYHBIX UCCJ/IEJJOBAHUAX

AHHoOTanusA padoueii nporpaMMsI

Hucuuruinia BBICITAST MATEMATHKA B HAYUYHBIX UCCJ/IEAOBAHUSIX siBisieTcst QUCLMIUIMHON 00513aTe/IbHOM 4acTH
6/10ka 1 mporpaMmbl TOATOTOBKU MO HampasrneHuto 09.04.04 [Ipoepammuas uHdiceHepusi. JJucLyriiHa peamusyeTcss Ha ¢akynsrere O
EcrectBenHoHayunblii BI'TY "BOEHMEX" um. [1.®. Yctunosa Kadenpoit 06 BBICIITIAST MATEMATUKA.

JucrunivHa HateneHa Ha opMHpOBaHUe KoMnemeHyuii:
OIIK-1 crnocoGHOCT CaMOCTOSITE/IbHO MpHOOpeTaTs, pa3BUBaTh M TPUMEHATb MaTeMaTHuyeckue, eCTeCTBeHHOHAy4Hble, COLMa/IbHO-
5KOHOMHYeCKHe ¥ TpoeCcCHOHa/bHBlE 3HAHUS /Il PellleHWs] HeCTaHJAPTHBIX 3ajilad, B TOM uMC/le B HOBOW WM HE3HaKOMOW cpefie U B
MeXX/JCLIUIINHAPHOM KOHTEKCTe.

Copiep)KaHue AWCLIMIUIMHBI OXBAaThIBAaeT KPYT BOIPOCOB, CBSI3aHHBIX C IMOCTAHOBKOW 3aJlaud M TOCTPOEHHUs MaTeMaTH4ecKod Mofenu Ajs
peasibHbIX YC/IOBHH, WCIIO/Ib3ys METOAbl M MOJE/NH BbICIIeH MaTeMaTHKH; a TaKXKe TPe/CTaB/eHHs pe3y/bTaToB CBOMX WCC/IeJOBAaHUI B BHE
OJTHOH MaTeMaTHueCKON MO/IeJTH.

TIporpaMMoii AUCLMIIMHBI PeyCMOTPEHBI CJIeYIOLIe BUABI KOHTPOJIS:
TeKyluii KOHTPO/Ib YCIIeBAeMOCTH CTY/IEHTOB MTPOBOAUTCS B JUCKPETHbIE BDEMEHHbIE HHTEPBaJIbl B CIeyIOIX HopMax:
e [MarHoCTHuecKas pabora;

e BONpPOCHI/3a/iaHud 1o TeMam [13.

IIpoMeKyTouHas aTrrecTalusi POBOAUTCS B hopMax:
e 3auer;
e uddepeHIIPOBaHHBIN 3aueT.

OO61asi TPYAOEMKOCTb OCBOEHHS AWCLIMIUIMHBI COCTaBIsieT 6 3.e., 216 u. [IporpaMmoii AUCLMIUIMHBI [TPeSYCMOTPEHBI JIEKLIMOHHbIE 3aHsTHs (68
4.), MpaKTH4YecKue 3aHATHs (34 4.), camocTosTeNbHast pabora cTyzenTa (114 u).
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TIpunoxenue 2

K paGoyeli mporpamMme JUCHHIUTHHBI
BBICIIIAAA MATEMATHUKA B HAYYHBIX UCCJ/IEJJOBAHUAX

TEXHOJIOT' 1 ®OPMbBI OBYYEHUSA

PekoMeH/AALMH 110 0CBOEHHI0 AMCIUILIAHBI /ISl CTyeHTa

Tpy#oeMKOCTb OCBOEHHsI AWCHUIUIMHBI cocTaBiseT 216 u., u3 Hux 102 4. ayauTOpHBIX 3aHATHHA, W 114 Y., OTBeJeHHBIX Ha

CaMOCTOSITeJIbHYIO PaboTy CTyeHTa.

PekomeHzallMK 110 pacripe/ie/ieHHi0 yueOHOro BpeMeHM I10 BHZIaM CaMOCTOSITe/bHON paboThl U paszesiaM AWCLMIUIMHBI TIPUBEEHB] B

Tabue.

KOHTPO]'[L OCBO€HUS OUCHUIUIMHBI MIPOU3BOAWUTCA B COOTBETCTBUU C ITonoxxeHnem o TeKyLleM, pyﬁe)KHOM KOHTpOJIe YyCIIeBaeMOCTU U

[IPOMEXYTOYHOMH aTTecTaly 00yJaroLyxcs.

@DopMbI KOHTPOJISI U KPUTEPHH OLieHHBaHUsI IPUBe/ieHb! B NIpUiokeHnu 3 K Paboueii mporpamme.

HaumeHoBaHHe padoThI

PexkomeHpiyemasi luTeparypa

TpynoeMKOCTb,
vac.

Paspen 1. ITpocreiimasn 3ajaya KJ1acCCHYeCKOro BAapHALMOHHOI0 HCYHC/IEHN.

IToBTOpEHMe HeOOXOUMBIX YCI0BUH JIOKa/NBHOTO SKCTpeMyMa
rnajKoi GyHKIMM HeCKOIbKUX NIepeMeHHbIX. V3yueHue
MOCTaHOBKH TpoCTelillieli BapUal{iOHHON 3aiauM.

b. I1. PopuH. . BapuaumonHoe ucurcienue: CI16.BI'TY
"BOEHMEX" um. [1. ®. YcruHosa, 2017 (1)

B. I1. PoguH. . Bapuauuontoe ucurcienne: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (1)

M. O. JlebezieB. . BBesieHre B BapHallOHHOE UCUMC/IEHHUe:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2022 (1)
B. U. Banbko, O. B. EpmounHa, I. H. KyBbIpKUH. .
BapualjoHHOe HcuiC/IeH e U ONTUMabHOe yIpaB/leHue:
M.: Y3a-B0o MI'TY um. H. 5. Baymana, 2018 (1)

WToro no pasgeny 1

Pazpen 2. ,[[OCTHTO'-IHLIQ ycioBust ciaboro MHHUMYMa B rlpoc*rei/imei«i 3ajaue.

INoBTOpEHME AOCTAaTOYHBIX yCIOBHH JIOKANTbHOTO SKCTPEMyMa
r1a/ikol (PYHKLM HeCKOJIbKUX NepeMeHHbIX. V3yueHue
(hopMynupoBOK ycioBuii JIexxaHzpa v SIkobu.

M. O. Jlebezes. . BeeieHre B BApUALIMOHHOE UCUHC/IEHHE:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2022 (2)
B. I1. PopuH. . BapuaumonHoe ucurcienue: CI16.BI'TY

"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (2)
B. I1. PopuH. . BapuauuonHoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2017 (2)
B. 1. Banrko, O. B. Epmommna, I'. H. KyBeIpKuH. .
BapuanoHHOe HCUiC/IeH e U ONTUMabHOe yIripaB/ieHure:
M.: U3p-Bo MI'TY um. H. 3. baymana, 2018 (3)

12

Wroro no pasgeny 2

12

Paspen 3. ®ynkuus Beiiepmrpacca. Heo0xoauMoe yc10BHe CHJIBHOTO MUHHMYMa B NPOCTeliIel 3a/jaue K/1acCHYeCcKoro
BapHalMOHHOI0 HCYHC/IEHHS.

Usyuenue yciosuii Jlexxanapa u Skobu, GyHKLmN
Beliepiirpacca, OCTaTOUHBIX YCIOBUM CH/IBHOTO MUHHUMYyMa
MHTErpaabHOro (QyHKIMOHaJa.

B. I1. PopuH. . BapuauuonHoe ucuucienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (3)

B. . Banrko, O. B. Epmoummna, I'. H. KyBeIpkuH. .
BapuanoHHOe HCUiC/IeHre U ONTUMabHOe yIipaB/leHue:
M.: U3p-Bo MI'TY um. H. 3. baymana, 2018 (3)

M. O. JlebezieB. . BBesieH1e B BapHalliOHHOE UCUMC/IEHUe:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2022 (2)
B. I1. PoguH. . Bapuaronsoe ucuncienue: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (3)

10

Wroro no pasgeny 3

10

Paspen 4. IlepBas u BTopasi Bapuanuu GyHKIMOHA/Ia. YpaBHeHHe Diijiepa-J/larpamka.

IMoBTOpeHue $HopMybl HHTErPUPOBAHHS 110 YaCTAM 1
i depeHIMPOBAHNS 1107, 3HAKOM MHTerpasa. VisyueHne BeiBOgja
ypaBHeHus1 Ditnepa.

B. I1. PoguH. . Bapuauuontoe ucurcienne: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (4)

b. I1. PopuH. . BapuaumonHoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [1. ®. YcruHosa, 2017 (4)

M. O. JlebezieB. . BBeneHue B BapHalliOHHOE HCUHCIEHHE:
CII6.BI'TY "BOEHMEX" um. 1. ®. YcruHosa, 2022 (3, 4, 5,
6, 13)

B. . Banrko, O. B. Epmommna, I'. H. KyBeIpkuH. .
BapuarjioHHoe rcurc/ieHre U ONTUMa/bHOe yTipaB/ieHue:
M.: U3p-Bo MI'TY um. H. 3. baymana, 2018 (2, 4)

Wroro no pasgeny 4

Pa3zpen 5. IIpUHIUN HAUMEHBIIIET0 AeHCTBHA.

H3yueHne BeKTOPHOM 3a/laqy BapMaLIMOHHOTO MCUYHCTIEHUS,
IPUHLIMIIA HAaMEHBILEro AeHCTBYs, ypaBHeHus Diinepa-
IIyaccona.

B. I1. PoguH. . Bapuauuontoe ucurcienne: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (5)

M. O. JlebezieB. . BBesieHre B BapHalliOHHOE UCUMCIEHUe:
CII6.BI'TY "BOEHMEX" um. []. ®. Yctunosa, 2022 (9, 10,
12)

B. U. Banbko, O. B. EpmounHa, I. H. KyBbIpKUH. .
BapualjoHHOe Hcunc/IeHe U ONTUMabHOe yIipaB/leHue:
M.: 3a-8o MI'TY um. H. 5. Baymana, 2018 (4)

B. I1. PoguH. . Bapuaronsoe ucuncienue: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (5)

15

Wroro no pasgeny 5

15

Pazaen 6. 33].'(8‘[3 J'Iarpaml(a C Ir'OJIOHOMHBIMHA U HEr0JIOHOMHBIMH CBA3AAMH.

IToBTOpEHME yCIOBHOTO 3KCTPeMyMa (PyHKLIN HeCKOJIBKHX
riepeMeHHbIX. M3yueHue 3a/jauu JlarpaHka ¢ TOJIOHOMHBIMU

11

B. I1. PoauH. . Bapuauuontoe ucurcienne: CI16.BI'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2017 (4)
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CBA3SAMHU.

M. O. JlebezieB. . BBenenve B BapHalliOHHOE HCUHCIIEHHE:
CII6.BI'TY "BOEHMEX" um. [l. ®. YctunoBa, 2022 (7)
B. . Baneko, O. B. Epmommna, I'. H. KyBeIpKuH. .
BapuarjoHHoe ncuuc/ieHre U ONTUMa/bHOe yTipaB/ieHue:
M.: U3p-Bo MI'TY um. H. 3. baymana, 2018 (4)

B. I1. PopuH. . BapuarmonHoe ucuucienue: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2017 (4)

Wroro no pasgeny 6

Paszpen 7. OtaenbHbIe paspensl GyHKIMOHAIHHOTO aHAIU3A.

IToBTOpeHue TeMbl «Psapl Pypbe, orepaljiOHHOE UCUUCIEHHE»
13 0011ero Kypca BhICLIel MaTeMaTHKN

A. TI. Psbymiko. IHauBUya/bHbIe 3a/laHus 110 BbICIIEH
MmareMaruke. Y. 4 OnepanyonHoe ucunciaenye: BI'TY
"BOEHMEX" um. [I. ®. Ycturosa, 2007 (16)

B. JI. ®aitHmmuAr. . OproroHaibHbIe GYHKIMU U KpaeBbie
3agaun: CI16.BT'TY "BOEHMEX" um. [I. ®@. YctuHOBa, 2021
1,2
A. TI. Psby1uko, B. B. Bapxaros, B. B. [lepxageti. Psigpr:
BI'TY "BOEHMEX" um. [l. ®. Yctunosa, 2007 (12)

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUst
marematiueckoi ¢usvku: CI16.BI'TY "BOEHMEX" um. [I.
®. YeruHoBa, 2019 (1)

A. TI. Psiby1uko. UHaMBHAya/IbHbIE 3a/IaHUsI TI0 BBICILIEH
mateMaruke. Y. 4 OnepatjioHHoe ucuncienue: BI'TY
"BOEHMEX" um. [1. ®. Yctunosa, 2007 (16)

A. A. KoHoHOBa, A. JI. besikoBa. . YpaBHeHUs.
maremaruueckor pusvku: CI16.5I'TY "BOEHMEX" um. /.
®. YcruHoBa, 2019 (1)

A.TI. Psbymiko, B. B. Bapxaros, B. B. [lep>xaBell.
VnpuBrAyanbHBIe 3a/laHus 10 BbICIIel MaTtemartuke. Y. 3
Psger: BI'TY "BOEHMEX" nm. [I. ®. YctuHOBa, 2007 (12)
B. JI. ®aitHmmuAT. . OpToroHanbHbIe GYHKIMU U KpaeBbie
3azaun: CII6.BI'TY "BOEHMEX" um. []. @. YcTuHoBa, 2021

1,2

Wroro no pasgeny 7

Pa3pen 8. YpaBHeHHe Ma/IbIX KOIe0aHUH.

PerieHue npe/yiokeHHBIX 3a4au. IlocTpoeHre MaTeMaTHueCKUX
MoJieei /7151 ypaBHeHHs! TeIUIONPOBOAHOCTH ¥ X BU3yaM3aliyst
C MOMOIIIBI0 CHCTEMbI KOMITBIOTEPHOM anredpsl.

B. JI. ®aiinmmugt, H. B. Tapacosa. . HekoTopble ypaBHeHuUst
MateMatuueckoit ¢usuku: CII6.BI'TY "BOEHMEX" um. [I.
®. YctuHOBRa, 2016 (1)

A. TI. Psgbymiko, B. B. Bapxaros, B. B. [lep>kaBel]. Psppr:
BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2007 (12)

A. A. KoHoHOBa, A. JI. BesikoBa. . YpaBHeHUs.
maremariueckoit ¢usvku: CI16.BT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2019 (2)

A. A. KoHoHOBa, A. JI. BesikoBa. . YpaBHeHUs
MateMatuyeckoit ¢usuku: CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHORa, 2019 (2)

B. JI. ®aitamvuar, H. B. Tapacosa. . HekoTopble ypaBHeHHst
MareMmaruueckor ¢usuku: CI16.5I'TY "BOEHMEX" um. /1.
®. Ycrunosa, 2016 (1)

A. TI. Psbymiko, B. B. Bapxaros, B. B. [lepxageti.
WHpuBHzyanbHBIe 33[jaHKs MO BhICIIeH MaTeMaruke. U. 3
Psppr: BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2007 (12)

12

Wroro no pasgeny 8

12

Paspen 9. YpaBHeHue TerionpoBo{HOCTH.

Perenue TpeIOKeHHbIX 3a/ia4. HOCTPOEHI/IG MaTeMaThu4yeCKux
MO,ELe]'Ieﬁ AJ11 YPaBHEHUS TEIJIOIIPOBOAHOCTU U UX BHU3ya/lM3alivsd
C MOMOILBI0 CUCTEMBI KOMHL}OTepHOﬁ anreﬁpbl.

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUst
Maremarnueckoi ¢usvku: CI16.BI'TY "BOEHMEX" um. [I.
®. YcruHOBa, 2019 (3)

A. A. KoHoHOBa, A. JI. besikoBa. . YpaBHeHUs
maremarnueckort ¢usvku: CI16.5I'TY "BOEHMEX" um. /.
®. YcruHoBa, 2019 (3)

A. TI. Psby1uko. IHauBHya/bHbIE 3a/laHus 110 BbICILIEH
mateMaruke. Y. 4 OnepanjoHHoe ucuncienue: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (16)

B. JI. ®aitHumuat, H. B. TapacoBa. . HekoTopble ypaBHeHUst
Mmarematiueckoi ¢usvku: CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2016 (2)

B. JI. ®aitnmvuar, H. B. Tapacosa. . HekoTopele ypaBHeHHst
MareMaruueckolt ¢usvku: CI16.6I'TY "BOEHMEX" um. /1.
®. YcrunoBa, 2016 (2)

A. TI. Psiby1uko. IHaMBHAYya/bHbIE 3a/laHus T10 BBICILIEH
mateMaruke. Y. 4 OnepanjioHHoe ucuncienue: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2007 (16)

15

Wroro no pasgeny 9

15

Paspen 10. YpaBnenus JIannaca u Ilyaccona.

PerieHuie peyIoKeHHbIX 3a7a4. [0CTpoeHHe MaTeMaTHUeCKIX
MoiesIeld /17is1 3a71au U VX BU3YaIu3aLusi C TIOMOLLBIO CHCTEMBI
KOMITbIOTEPHOM a/reOpsl.

A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUst

marematuueckol ¢usuku: CI16.BI'TY "BOEHMEX" um. 1.
®. YcrunoBa, 2019 (4)

A. A. Kononoga, A. JI. beskosa. . YpaBHeHust

maremaruueckort pusuku: CI16.5T'TY "BOEHMEX" um. /.

®. YcruHoBa, 2019 (4)

B. JI. ®aiinmmugt, H. B. Tapacosa. . HekoTopble ypaBHeHUst

Matemaruyeckoi ¢usuku: CII6.BI'TY "BOEHMEX" um. [I.

®. YctuHOBa, 2016 (3)

B. JI. ®aiiHmuaT, H. B. TapacoBa. . HekoTopele ypaBHeHUs:

12

15
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maremaruueckor pusvku: CI16.5T'TY "BOEHMEX" um. /.
®. YcruHoBa, 2016 (3)

Wroro no pasgeny 10 15

Paspen 11. JIuHeliHbIe ypaBHeHHs 2 MOPAAKA B YaCTHBIX NPOM3BOJHBIX.
A. A. KoHoHOBa, A. JI. BenkoBa. . YpaBHeHUSst
Maremarnueckoi ¢usuku: CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2019 (5)

A. A. KoHoHOBa, A. JI. beskoBa. . YpaBHeHUs
marematuueckoit pusukn: CI16.BI'TY "BOEHMEX" um. 1.

@. Ycrunosa, 2019 (5) 7
3a71au. B. JI. ®aitnmmvugat, H. B. Tapacosa. . HekoTopble ypaBHeHMs
marematiueckoit ¢usvku: CI16.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2016 (4)
B. JI. ®aiinmmuar, H. B. Tapacosa. . HekoTopble ypaBHeHUst
MareMaruyeckoii usuku: CII6.BI'TY "BOEHMEX" um. [I.
®. YctuHOBa, 2016 (4)

I/I3yquI/Ie TeOpeTUUYeCKOro Marepurasa. Peluenvie npeaioKeHHbIX

Wroro no pasgeny 11
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TIpunoxenue 3
K paGoyeli mporpamMme JUCHHIUTHHBI
BBICIIIAAA MATEMATHUKA B HAYYHBIX UCCJ/IEJJOBAHUAX

®OH/] OIIEHOYHBIX CPEJICTB

@DOH/| OLIEHOYHBIX CPEZICTB, TI03BOJISIIOLIME OL|EHUTD Pe3y/IbTaThl 00yUeHHst TI0 JaHHOW JUCLIUITIMHE, BK/IFOUAOT B cebst:

* /MarHOCTHYecKasi pabora

®  BONpPOCHI/3a/iaHus 1o TeMam [13;
*  3auer;

¢ ubdepeHIIMPOBAaHHBIN 3aueT.

Kputepun oneHMBaHusA

Jluarsocruueckasi paéora
[Muarnoctrueckasi pabora npoBogutcs B popme tecta B IVIOC Moodle:

e [IpY NPaBWIBHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLus;
 IIpH NMpaBUILHOM OTBeTe Ha 60% BOMpPOCOB U Gosiee - aTTecTaLsl.

Bonpocsi/3ajanus no remam I13

BrIro/1HeHe KOHTPOIBHBIX MEPOTPUSITUIH 110 TeMaM MPaKTHYeCKHUX 3aHSITHH U CaMOCTOSITe/IbHOMN paboThl, KOTOPbIe OOBSIB/ISIOTCS B
Hauajie ceMecTpa C yKa3aHueM 0asiioB 3a MX BBINO/IHEHNE B COOTBETCTBMH C TEXHOJIOTMYECKOH KapToi Kypca.
O6pa3sLibl BOMPOCOB ¥ TEXHOJIOTMUECKKe KapThl MOXKHO Havti B YMK gucuummunaet u OMOC Moodle.

3auer
OrleHka "3auTeHo" BBICTaBJISIETCS, /i HabpaHo oT 60 6asiioB B COOTBETCTBUM C TEXHOJIOTHUECKOW KapToi Kypca.

JMuddepenupoBaHHbIii 3aueT
OueHKa "3auTeHO-y/[0B/IETBOPUTELHO" BBICTAB/ISETCSI, eCii HabpaHo oT 51 1o 74 6a/ioB B COOTBETCTBUM C TEXHOJIOTMUECKOM KapTOi

Kypca.
OljeHKa "3a4TeHO-X0POII0" BBICTAB/IsIeTCs], eC/I HabpaHo ot 75 fo 84 6asuioB B COOTBETCTBUM C TEXHOIOIMYECKOM KapTol Kypca.

OljeHKa "3a4TeHO-0T/IMYHO" BBICTAB/IAETCS, eCc/id HabpaHo oT 85 6asyIoB B COOTBETCTBUM C TEXHOMIOTMUECKOH KapToi Kypca.
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Tacropt oH/a OLIEHOYHBIX CPEe/CTB

KYPC

CEMECTP

HanmeHoBaHMe pa3je/ioB ¥ JUJAKTHYECKUX eJHHHI]

BCET'O

AyaMTOpHBIe 3aHATHS
B KOHTaKTHO# (hopme

BCEI'O
JIekiuu
IIpakTHUeckue
3aHATHA

CamocrosTe/IbHasA
pabora cTyjeHToB

Dopmupyemas
KoMImeTeHIusA, %

OIIK-1

HANMEHOBAHUE
OLIEHOYHOI'O CPEJICTBA

Pa3pen 1. Ilpocreiiias 3agaya Kj1acCH4eCKOro
BapHaMOHHOI0 HCYMUC/ICHUS].

15

[
o

Bonpocsl/|
3a/laHus
10 TeMaM
I3

Paspesn 2. [locTaTouyHbIe YC/I0BHUSA €1a00ro MHHUMYMa B
npocTefinieii 3ajaue.

20

12

10

Bomnpocsy/
3a/laHust
10 TeMaM
I3

Pa3pen 3. ®yukuus Beiiepmrpacca. Heo6xoaumoe ycioBue
CH/IbHOT0 MHHMMYMa B MIPOCTeiiIeii 3ajjaue KJIacCHYeCKOro
BapHalMOHHOTO0 HCUYHUC/IEHH.

20

10 6 4

10

10

Bomnpocsl/
3a/laHus
T10 TeMaM
I13

Pa3pen 4. IlepBasi u BTOpas Bapuanuu QyHKIHOHAIA.
YpaBHeHue Jiinepa-/Iarpamxa.

11

10

Bonpocsl/|
3a/laHus
10 TeMaM
I3

Paszpen 5. IIpUHIUN HAUMEHBIIET0 AeHCTBHA.

29

14 10 4

15

10

Bomnpocsy/
3a/laHust
10 TeMaM
I3

Pa3pen 6. 3apaya JlarpaHka ¢ roJIOHOMHBIMH U
Hero/JIOHOMHBIMH CBSI3IMH.

13

10

Bomnpocsl/
3a/laHus
T10 TeMaM
I13

Bcero 3a 9 cemecTp

108

51 34 17

57

60

10

Paszpen 7. OtaenbHbIe paspensl GyHKIMOHAIHHOTO aHAIU3A.

11

Bonpocsy/
3a/laHus
T10 TeMaM
I3

10

Pa3pen 8. YpaBHeHHe MaJIbIX Ko/le0aHuii.

24

12 8 4

12

10

Bomnpocsy/
3a/laHus
I10 TeMaM
I3

10

Paspen 9. YpaBHeHMe Tel/IONPOBOJAHOCTH.

30

15 10 5

15

10

Bomnpocsy/
3a/]aHus
TI0 TeMaM
113

10

Pa3pen 10. YpaBHeHnus Jlannaca u Ilyaccona.

30

15 10 5

15

10

Bonpocsy/
3a/laHus
T10 TeMaM
I3

10

Pa3zpen 11. JIuHeliHbIe ypaBHeHHUs 2 MOPSIAKA B YACTHBIX
MPOHU3BOAHBIX.

13

Bomnpocsy/
3a/laHus
10 TeMaM
I3

Bcero 3a 10 cemecTp

108

51 34 17

57

40

Bcero no gucoUuInHe

216

102 68 34

114

100

15
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OneHouHble MaTtepuasbl o aucuuniuHe BBICIIIASI MATEMATUKA B HAYYHbBIX NCCJ/IEJOBAHUAX

OIIK-1 - CnocobeH camocmosime/ibHO npuoGpemams, pazeueams U NpUMeHsiNb MamemamuyecKue, eclmecimeeHHOHay4YHble, COYUA/IbHO-
3KOHOMUUYECKUe U npogheccuoHa/nbHble 3HAHUS 0/151 pewleHUss HeCMAaHOapMHbIX 3a0ay, 8 IMOM Yuc/ie 8 HO8oU U/IU He3HaKOMOll cpede u @
MeXcOuCyunAUHapHOM KOHMeKcme

Bonpocbl 0mKpbimozo muna:

Nel
Hazopem paccTogareM 1 -I'0 HOpAaKa Ha oTpezke [a; o] mexay dyasmman x) 1 g(x)
cyMMy
max |f(x) — g(x)| + max |f'(x) = g'(x)| + -+ max |f™(x) — g™ (x)|
xela,b] xe[a,b] xe[a,b]
Haiita paccroanme 1-ro mopamka Mexny GyHEDHAME ¥ = x B Y = x° ma otpeaxe [-1; 1]
Ne 2
Hazoeem paccTosHHeM X -T'0 DOpAIKA Ha oTpeske [a; &] mexmy dyvarumamu fx) u g(x)
CYMMY
max |f () = g()| + max If'() - g'()| + =+ max If() - g™ ()|
Haiitn pacctossme 0-ro mopanka Mexny dyvermoae g(x) = 1 1 f({x) = 2x Ha oTpeske
[0:1]
Ne 3
CocraeuTs ypasHenue Dittepa a1a dyuxmonana J(y) = f; (v? — y'"?)dx. sagansoro
Ha MEOEecTBe X = y(x)|v(x)eC,[0; 1], ¥(0) = 0,y(1) =1
Ne 4
Jlma sagau noucka aKcTpeMyMa dyVHEITHOHATA
b
IO = f F(x,y,3")dx
a
TIpH IpaHHIHEX yeaoemax y(0) = 2; y(2) = 1 HafineHo pemleHHe ypaEHeHHA JHIepa
y=2x14+Cx+ G,
Ne 5
Vkasate apryment p dyaxumu Befiepmtpacca E (x, v, p,v') = F(x,v,v') — F(x,v,p) —
(¥" — p)F, (x,y,p) Ana maTerpateROTO $yHEIHOHANA J (V) = f:: F(x,y,y")dx
Ne 6 . .
IIpHEegeHHO: HA PHCYHEKE 10N 414 KPyra X~ + v~ =< 1 fBndercs
Ne 7
Ne 8
CoCTABHTE eCTECTESHHOE [PAHHYHOE VCIOBHE [IPH X = 1 1719 335396 NOHCKA
sKcTpeMyMa dyHKIHOEATA [J(Y) = J;l F(x,v,¥',y")dx,y(0) = 4,¥'(0) =B,y (1) =
H
Ne 9

[Cocrasmts ecrectremmoe IPaHHYHOE VCIOBHE IPH X = 1 1714 3aJa<H IOHCKA
akcTpeMyMa dyEKIHOHATA [(y) = fﬂl F(x,v,y',v'"Ndx,y(0) = 4,y'(0) =B,y(1) = H

16
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Ne 10 OpHEM H2 VCIOBHH, EXOQAINHX B KOMILIEKC YCIOBHH, JOCTATOMHBIN L1 TOro, ITOOR
skcTpemans dyHKHOHATA J(y) = J';F(x, v, ¥dx, y(a) = 4; y(b) = B moctarmana
eMy CHIBHEIH MHHHMYM, AE/IAeTCA BEIIONHEHHS 11 Hee (IIpH BCEX
xela; bl) vemaernoro venoens Jlexarnpa:
Ne 11
[IpuBeneHHOE ypaBHEHHE HMeeT OPAI0K
2 2 ‘
Uy * Ugy + Upy — 2Upy +uy — 22y =0
Ne 12
IIpnBeneHHO ypaBHeHHE HMeeT MOPAIOK
'z f
T =2
Ne 13
I%E-fy%5==z
VKa3aTe XapaKTepHCTHUECKYIO CHCTeMY I YpaBHeHHs ©~ oy
Ne 14
VKa3zaTh THII IPHBEJI€HHOTO YPAaBHEHNA
Ug = Ugy + 22 - U Uyy = 3y - uy —u = 0
Ne 15
IIpuBeneHHOE ypaBHeHHE ABIA€TCA YpaBHEHHEM KaKOT'o THIIA
Upy + 6upy + 130y, +2u, —3 =10
Ne 16
[TpuBecTH K KAHOHHUYECKOMY BH]Y U HallTH o0Iee pemeHne u = u(X; y) ypaBHeHHA
Uy + 2Uzy — Uy, = 0.
B oTBeTax f, g — NpoH3BOIbHBIE (DYHKIHI OJHOI IIepeMeHHOI
Ne 17
IIpu pelmeHNH BOJTHOBOTO YpaBHEHHI HeTpHBHAIBHOe pemeHne 3amadn X'’ (x) + AX(x) =
0, X(x) = 0 umeet Buxx X(x) = D, cos VAx D, sin VAx +. IIpH 3aJaHHBIX TPAHHYHEIX
yeaoBiaX u(0; t) = u(l; t) = 0 cobcTBeHHAaA (YHKLHA HMeeT BUJ
Ne 18
IIpu pelmeHNH BOJTHOBOTO YpaBHEHNA HeTpHBHAIBHOe pemeHne 3amaan X'’ (x) + AX(x) =
0, X(x) = 0 nmeet Buxx X(x) = D, cos VAx D, sin VAx +. IIpH 3aJaHHBIX TPAHHIHBIX
yernoBaX u(0; t) = w,(l; t) = 0 cobcTBeHHad QyHKIINA HMeeT BH]I
Ne 19
KpaeBas 3amaua 14 01HOpPOIHOTO ypaBHeHN Jlamnaca B ofHOCBA3HOII obnacTh (L € R,, rue T
- HOPMAJIbHO K rpaHule Q , IMeoNIas BUJI, Ha3bIBAeTCL
Au(z,y) =0,
|y = 9(z,)
Ne 20

HPHBE,‘IEHHHﬁ orepaTop ABIAETCA KaKOI'0 THIIa

L=2 442 492 4 0
— dz T Ty T Vo:z Jz

BOnpOCbl 3aKpblimo2o muna:
Ne 1
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[IyCcTh JaH HHTErPATBHEN (HVHEIIHOHAT A TPAHUYHEIE VCIOBHT b
JaHa HempephlEHAT GYHKIHT y = ¢(Xx) H CYIEcTEYeT NOIOKHTEIRHOE THCI0 £ > 0
Taxoe Iro gnA mobol HempepreHoH dyuEmHE ¥ = 1f(x), Taroi 10 Y(x,) =
V1, ¥ (x;) = V.. A4 KOoTOpoH BLIIONHEHO HEPABEHCTRO B BEIIONHAETCH H
HepaBeHCTEO iy
Torma roeopar, ato dyHEDHA ¥ = @(x) gocTarieT QYHKUHOHATY J()) CHIBHEIH
[TOKATEHEIH MIHHMYM.
'V cTaHOBHTE COOTBETCTEHE HezamonHeHHEX sdeeKk A BB u
omokoe 1.2.3.4.
Tz
L I(y) = [ Fla.y.y) d,
1
y(z1) = 1, ylra) = ya,
max ]|.,:‘{J-) —lr)| < e,

rE[E, 2
4 J(p(z)) < J(¥(x))
Ne 2
VEKasaTs MocIeI0BaTeIsHOCTE AEHCTEHH NpH PEIleHHH NpocTeHmeH sataqn
BAPHAITMOHHOIO HCYHCIEHHA:
A CocTaeguts ypaeHeHH: Jinepa
b Henons2ya rpaNUTHEIE YCIOBHA, HANTH HEHIBECTHEIE TOCTOAHHEIE
B Halith sKcTpeMaIn
r VCTaHOEHTE HAMHYHE H THII 3KCTPEMVMA
Ne 3
BriopaTe NpapMIRHOE YIBEPEIEHHE H2 CIETYIOMHK:
1 ecas HYHEIHMA JOCTARIAET CIa0BIH IKCTPEMYM, TO OHA JOCTARIAET H
CHIBHEIH
2 ecan GYHEIHA JOCTAEIAeT CHIBHEIH IKCTPEMYM, TO OHA JOCTABIAET H
CcIabEIi
3 eci DYHKINA He JOCTABTAST CHIEHEIN 3KCTPEMYM, TO OHA
JOCTABIAEST COaDBIH
4 ecn HYHEIHA He JOCTABIAET CHIBHEI 3KCTPEMYM, TO OHa
He JOCTABIAET H CIA0LIH
Ne 4
Vpasserue Diirepa mr dynxmuonama J(v) = [ %y (x)dx
P epa ATA (yHKIH X%y
1 HMeeT HHTETPAI IHEPIHH
2 HMeEST HHTEIPAT HMITYIECA
3 He HMeeT HHTETpala HMITYIbca
4 HMeeT H HHTEIPaT 3HEPIHH H HHTEIDAT HMITYILCA
Ne 5
VCTAHORHTE COOTBETCTEHE MEXIY MOEHTEIPATEHEIM BRIpAKeHHEM QYHKIHOHATA
b
o) = f F(x,y,y")dx
a
1 ypaeHeHHeM Jiinepa-Jlarpamka
1 Fly,y,x) =22 + 4y A y' = const
2 Fly,y,x) =22 + ¢* B y= 0
3 Fly. ' x) =y* +y”? B y' —y=0
4 Fiy, ' z) = z(y? + y'?) r ' +y —zy =0
Ne 6
[pu kaxux F(x,y, v') ypapuenna Siiiepa-Jlarpamsa dyvaxmmonana J(y) =
f:L F(x,v,y")dx 0yayT suddepeHIHATEHEIME yPaEHEHIAMHE AITe0paraeCKHMH
o
1 Fly,y,x) =22 + 4y
2 Fly,y',x)=2% + y?
3 Fly, ' x) =2y +y”
4 Fly.y'.2) = z(y* +v*)
Ne 7
Tlpn kaxux F(x, y, y') BapHanmoHHas 3am1aga aua dyakmmHonata f(y) = f:‘ F(x,y,y")dx
o
HMEET NEepREIH HHTErpal
1 Fly,y .x) =22+ y7
2 Fly,y' ) = 2zy® + 2ya’y’
3 Fly,y,x) = 32247 + 2yzty’
4 Fly,y' z)==(y* +y")
Ne 8
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Ne 9

Ne 10

Ne 11

Ne 12

No 13

Ne 14

Ne 15

‘VkasaTh, kakHe QyHKITHOHATE! OTIPEeIAr0T ypasHeHHe Dittepa-Jlarparmka aga ¥’ —
v =20

1 J (242 +y?) da

j (.:x:y’ +y+ ,r,r£ +y"?) dx

[{xy +y+y* —y?) de

) {.z'y’ —-y+y*+ y"—') dr

| | b2

Vkazare, kakHe QYHKITHOHATEL ONpeJeTaioT YpaEHeHHe SHiuepa-Jlarpamsa EHIa
2yy" 4y =0

1 f{1+r,r+:;r;)a':::
2 f (w + yy™) dzx

3 [ (&Y + yy) da
4 [ gy’ + zyy™) dx

Brmonuenne yoroera SKoOH 414 JOMyCTHMOH 3KCTPEMAIH, TO €CTH A1 pelIeHH
VpaBHeHHA JHIepa, VIOBIETEOPAIOMIETO TPAHNTHEIM VCIOBHAM, TOEODHT O TOM, ITO:

3TA IKCTPEMANE JOCTARIACT (PVHKUHMOHALY CIaA0EIH MAKCHMYM

3Ta 3KCTPEMANE JOCTABIAET (DVHKITHOHALY CIabEIH MHHHMYM

3Ta SKCTPEMATE JOCTABNAET GVHEIHOHATY CHIBHEI MAaKCHMYM
BO3SMOKHO BKIFOTHTE JOIYCTHMYED SKCTPEMAIb B IIOJe 3KCTpeManei

o | L [t |

ToBOpAT, 9T0 pelleHHe 3aTaTH MATEMATHYECKOH HHINEH HeMPepEIEHO 3ABHCHT OT HAYATEHEIX
JAHHEIX, £CITH IIPeJeIbHO MAIEIM H3MEeHEHHAM HA9ATBHEIX JAHHEIX 3a0a9H COOTBETCTEYIOT
NpedsTsHO MATEE HIMEHEHHA pelleHHA. B KaKoM H3 MepedHCIeHHEIX CIVIAcE HMeeM JEMo ©
KOPPEKTHO MIOCTABISHHOH 3agageil MaTeMaTHIeCKOH QHZHKH

1 PaznocTs AEVX pelueHHH 2afaqH He ABTATCH NPeLelbHO
MaToH BEIHIHHOH , a4 pA3HOCTE HA9albHEIX JAHHEIX COOTBETCTEYVIOIIHX
3THM PeIIeHHAM CTPEMHTICA K HYIIIO

2 He cymecTeyeT pelieHnd 3a0a9H VAOBIESTEOPAIOMETD BCEM
VDABHEHHAM H VCIOBHAM 3aa9H
3 TIpH oZHHX H TEX e HA9aTLHEIX JAHHEIX CVIOECTEVET JBA
pellleHHA VIOBIETEOPAIOIIHX ECEM YPAaEHEHHAM H VCIOBHAM 3aJaqH
4 Pemense cymecTEYeT, EQHHCTEEHHO H HENIPEPEIEHO 3aBHCHT

OT HAYATEHEIX JAHHEIX

BrIACHHTE Kakue H3 NPHECACHHEIX PABCHCTE ABIAOTCA VPAEHEHHAME B 9aCTHRIX MPOHIEOTHBIX

1 u'f.z + ‘uiy = (g = Uyy )" =10
dz dz _

2 (}I fir,r {]

3 4yt + =1

4 Inx+y" = 22y

(J,,

HailiTu ypaBHeHHe MOBEPXHOCTH, YA0OBIeTBOPAIOIIET ypaBHeHHEo "oz

+ 2ysE

dz
dy

! =2¢(3)
: 2 =y70(%)
3 2= 20(Z)
4 2=$m4%)

rrr

JlaHO ypaBHEHHE Uy, = Y. Kakad u3 ciefyronux GyHKIHI OyIeT 00nIAM pellleHneM 3TOro

ypaBHEHHS:
1 = B+ o) 4 o) 2+ o)
2 u= -y +ci(y) - % + ca(y) - = + e3(y)
3 u= ?ﬂ-‘1(1’) +e(y) - F +e2y) -z +esly)
4 u= %Jﬁ?‘y +c - a2 -+ ;:3 T+ cy
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1d:z 1 dz
Haiitu [MOBEPXHOCTE, YIOBJIETBOPANIVIO YPAaBHEHITIO x dx
HﬁpﬂﬁOJTy yz = z BIJOocKocTH X =0

5 =4
y dy , IPOXOIALIYIO Yepe3

1 z= ';,!2 -1’
2 zZ= _e;"’ +1° =2z
3 z=2+y’
4 z=y>
Ne 16
VCTaHOBHTH COOTBETCTBHE MeKIy YPABHEHHAMI H HX Ha3BaHHAMIL
1 TIHEHHOe OHOPOIHOe A wQE 4 (r — )22 = 72 4+ 12
AHOPOT rys= + (2 — y) oy =TTy
ypaBHEeHHe [epBOTo MopsIKa - -
2 i . dz 4 .. 0z _
2 THHEHHOe HeOIHOPOIHOEe b (z+y)5z +zy5 =0
ypaBHeHHe [epBOTo MopsIKa - -
s e 0z oy 32— e
3 KBa3MIHellHOe YpaBHeHIe B Wt g =r—y
HepBOTo MopSIKa
4 HeJHHeiTHOe YpaBHEeHHe T 9z 2z 4 9,92 _ 3,92 _ ()
dx Dy Tz < iy
[IePBOTO MODSAIKA -
No 17
Haiitn u = u(x; y) pemeHue 3agaun Komu
Uy + 2Uzy — Uiy, =0
2
u|y=0 =3z
uy|y=0 =0
1 u(z,y) =32% +vy
2 u(x,y) =3z% + ¢
3 u(r,y) =322 + 2y
4 u(z,y) =32° —y°
Ne 18
Kaxkoe 13 nprBe/ieHHBIX YpaBHeHHI ABIAeTCA ypaBHEHHEM TeILIONPOBOIHOCTH?
1 Upp = (LEI'LII
2 U = a’U .y
2
3 Ugt = @ (Uzz + Uyy)
4 U + Ugr = 0
Ne 19
[Tpu penieHHH 3a/1aqH
Uy —a?Uzz =0 (0<2<l, 0<t < +x0)
U(z,0) = @(z), Ulz,0) = ¢¥(z), UO,t) =0, U(,t) =0
MeTozoM Oyphe HCIONb3YeTCs pa3ioxKeHne QYHKIHIT ¢ (x) 1 P (x):
| B pan @ypee
2 B CTENeHHOIT Pl
3 B pax Jlopana
4 B IIPON3Be/IeHHe MHOTOU/IeHOB
Ne 20
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IIocTaBHTE B COOTBETCTBIE HEOJHOPOIHOE ﬂH(pq]QPEH[[HaI[BHOE YPaBHEHHE H €70 Ha3BaHHE

1 Au=f A BomnHoBoe ypaBHeHHe
2 Au+mPu=f b VYpasreHue Jlamnaca
3 Pu _ Ay = f B VpasHeHHe I'eIbMI0IbIA
at2
4 %‘fi -Au=f r VpaBHeHIe
C
- TEIIONPOBOAHOCTH

21
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