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1. MecTo nucuuminabl B cTpykrype OIl

HucuummmHa «Metoapl MaTeMaTudeckod (u3uka» BKIIOYEHA B 4acTh, (HOPMHPYEMYIO
yY4aCTHMKaMH 00pa30BaTeNbHbIX OTHOIIEHUM (JUCLMIUIMHA IO BBIOOPY) pasnena «/lMCLUIUIMHEIL
(Moxynu)» ydeOHOro IuU1aHa 1o HarpasieHuto noarotoBku 44.03.05 Ilenarornueckoe odpazoBanue (¢
ABYMsI MPO(UIAMH MOATOTOBKM)». JlucuumianHa u3yyaercs B 5 cemecTpe U SBJISETCS OCHOBOM AJs
u3ydeHus: KypcoB «OCHOBBI TEOPETHYECKOH (QHUIUKNY, «DIEKTPOpaAHOTeXHUKa». s OCBOCHHUS
IUCLUIUIMHBL  «MeToJpl MaTeMaTH4ecKod (U3MKa» HCIOJAB3YIOTCS 3HAHMUSA, YMEHUS U BUJbI
NesITeNbHOCTH, C(HOPMUPOBAHHBIE B Ipollecce M3ydeHHUs nmpeameroB «OO0mas u 3KCIepruMEHTAIbHAS
®dusnkay, «MaremaTuka» Ha IpeIblIylIeM YpOBHE O0pa3oBaHMs, a TaKXKe CTYyAEHTaMH B XOJe
M3yYeHHs] TUCHMIUIMH Kypca BBICIIEH MareMaTHkH. V3yueHne METOJ0B MaTeMaTHYeCKOW (M3MKU
MO3BOJISIET CO3JaTh YCJIOBHUS, HEOOXoauMble s (DOPMUPOBAHHUS Yy CTYIEHTOB COBPEMEHHOI'O
€CTECTBEHHOHAay4YHOI'0O MUPOBO33PECHMS U LIEIOCTHOW HAYYHOW KapTHHBI MUpPa, B KOTOPOW OPraHUYHO
COYETAIOTCS 3HAHMSI U3 pa3IMyHbIX 0OjacTell Hayku. SIApo copepikaHusl Kypca BKIIIOYAET HE TOJBKO
HEOOXOAUMBINA KOMILJIEKC 3HAHUHN U U/EH, HO U YHUBEPCAIbHBIE CIIOCOOBI TIO3HAHUS U MPAKTUYECKON
JESATEIIBHOCTH.

B kypce paccmarpuBaeTcsi MaTeMaTHYeCKOE OMMCaHne (PU3NIECKUX MPOIECCOB, YTO TTO3BOISIET
c(OpMHPOBATH Y CTYAECHTOB IIPEJICTABICHHE O TECHOM CBSI3U (PU3UKH U MAaTEMaTHKH.

2. Ils1aHupyemble pe3yJbTaThl 00y4eHHUsl 110 IMCIUIIIMHE

Komnerennusa

NHankaTtopsl JOCTUKEHUS

IIK-6. CnocobGeH uCHoib30BaTh Hay4HbIE
3HaHHUA B IpeaMeTHOM oOnactu (Ppusuka) B
nporecce (dbopmupoBaHus IPEeIMETHOM
KOMIIETEHIIMM  OOy4aromuxcsi B paMKax
peanu3aly OCHOBHOM 0011e00pazoBaTeabHOM
MIPOTPaMMBbI

3HATB: COBPEMEHHOE COCTOSHUE U TEPCIEKTHUBBI
pa3BuTusl (PU3MKK KaK Y4eOHOW JIUCUUIUIMHBI,
HampaBJICHUs] Pa3BUTHs IIKOJIBHOTO (PU3UYECKOTO
o0pa3oBaHMs, TECOPETUYECKUE OCHOBBI OOYy4YCHUS
(¢u3MKe, NPUHIUIBI MOCTPOCHUS METOAMYECKOM
cucTteMbl 00y4deHUsi (U3MKE, OCHOBHBIE JIMHUU
IIKOJILHOTO  Kypca (U3HMKH, UX CTPYKTYpY,
CoJlep’)KaHUE U  poJib, ATamnbl  (HOPMUPOBAHUS
(bu3MYECKUX TOHATUI, METOIUYECKHE IMOAXOMbI K
W3yYEHUI0 OCHOBHBIX TE€M IIKOJBHOTO Kypca
¢buzukwy;

VYMerb: aHaNM3UpOBaTh M WHTEPHPETHPOBATH
coniepkanue GU3MUYECKUX MOHSATHH, TeopeM, 3ajad,
pa3pabaTbiBaTh (bparMeHTHI YPOKOB,
OpraHM30BBIBaTH  00pa30BaTENbHBIM  TIpoOIECC
oOydyeHus: (u3uKe, KOHCTPYHPOBATH METOIUKY
BBEJCHUS TOHSATUM, W3YYEHHUS TEOPEM, pELICHUs
3azady;

Bnaners: OCHOBHBIMH TIpHEMaMH OpraHU3allud
NESATEIbHOCTH ITKOJBHUKOB 10 U3YUEHUIO (PH3UKH,
HaBBIKAMH  pa3pa0OTKM  METOAMKH  HM3y4YCHHS
YaCTHBIX BOITPOCOB oOyueHus ¢bu3uky,
HCCIIEIOBATEIILCKUMU METOAaMH B
npoeccnoHaTbHOM e TEIbHOCTH.
K-8 Crocoben HCIIOIb30BaTh | 3HATH: OCHOBHEIE METOEI 00paboTku,
CHCIMAIM3UPOBAHHBIE 3HAHWSA B 00JACTH | CTPYKTYPUPOBAHUS, aHaam3a u CHUHTE3a
buzukn s OCBOCHUS npO(UIBHBIX | TOTy4aeMOM uH(pOopMaIuy, OCHOBHEIC
GU3MYeCKNX  JUCHUIUIMH W PEIICHUS | ONPEICICHHs, TPHUHIMIIBI W 3aKOHBI  (PU3UKH,
€CTeCTBEHHOHAYYHBIX 3a7a4 MeToNbl  (pU3UYECKNX HCCIeAOBaHUM, 0a30BbIC
TIPUHITATIBI IMOCTAHOBKH H peIIeHus
€CTECTBCHHOHAYYHBIX 3a7a4.
YMeTh: HCII0Ib30BaTh buznveckue n




MaTeMaTHYECKue MOJIeNH npu peleHnH
NPaKTUYECKUX 3a/ad, OCYIIECTBIATH y4eOHBII
SKCHEPUMEHT U 00pabaThiBaTh €ro pe3ysbTaThl,
JI0Ka3aTh YTBEpXKIICHHE, cOopMyIHpPOBATH
pe3yabTaT, yBUAETh €0 CICICTBHSL.

Baagerb: HaBbIKamMH ~ MeTOaMH  00pabOTKH,
aHanM3a M CUHTe3a MHGOpMAINH, NEPBUYHBIMH
HaBBIKAMH PUMEHEHHS MaTeMaTu4ecKoro
ammapara K pEIIeHUI0 KOHKPETHBIX 33434 B
obnactu HpU3UKH.

3. Conepxxanue TUCHUIJIMHBI

JJieMeHThl BeKTOpHOro anaiamsa. llonme. Bunbel nonei. Tenzopbl. TeH30pHBIM Xapakrep
¢u3nueckux BeJWYMH. BekTopHbI nuddepeHnmanbHblil onepatop. I'pagueHT, AMBepreHus, poTop.
Wuterpansapie Teopemsbl. Juckpernsie mpeobpasoanuss C, P, T. OOpatumbie u HeoOpaTumble
ITPOLIECCHI.

MopenupoBanue ¢uznyeckux mnpoueccoB. [locTaHoBka 3amaun o0 KoJi€OAaHMM CTPYHBI.
[TocranoBka 3amaunm o koneOaHmsx MemOpanbl. [loctaHoBKa 3amad o KoJeOaHHSIX CTEpPIKHEH.
IToctanoBka 3amau TterionpoBogHocTH. IlocranoBka 3amau  nuddys3uu. IloctaHoBka 3amau
rugpoanHamMuku. [loctanoBka 3anay i ypaBHeHnit MakcBesuia. Pacipoctpanenue BOJIH B ITIMHHBIX
EKTPUYECKUX IUHUAX. HadanabHble U TpaHUYHBIEC YCIIOBUS.

Knaccnpurkanus nuddepeHuHaJIbHbIX YPABHEHHH B YaCTHBIX IPOM3BOJAHBLIX BTOPOIO
nopsiaka. Tumsl ypaBHEHUH, MOIY4YEHHBIX IIPU NOCTAHOBKE 3a7ay MaTeMaTudeckod gusuku. OOmmii
BUJ YpaBHEHHUH B YACTHBIX IPOMU3BOJHBIX. YPaBHEHHS JIIMNTHYECKOIO, TI'MIEpOOIMYECKOro, U
napabonuyeckoro TUNoB. [IpuBeneHre ypaBHeHUH K KAHOHUYECKOMY BUY.

YpaBHenust matematuueckoi ¢pusnku.O01Me NOCTAHOBKY 3aJa4 Ui YPaBHEHUN B YaCTHBIX
npon3BoaHbIX. HawanbHble u  kpaeBble ycioBus. KoppekTHocTs 3amaun. CylnecTBOBaHUE H
€AMHCTBEHHOCTD PEIICHUM.

HNuterpan ®@ypbe B JelicTBUTENbHOH W KoMILIeKcHOH ¢(opme. MmnynbcHas ¢yHKUus
Hupaka. CrtyneHuartsle (QyHkuuu XeBucaiina. Jlunelinele omnepatopbl. CoOCTBEHHBIE (QYHKIUH U
COOCTBEHHBIE YHMCJIAa JIMHEHHBIX omeparopoB. CrenuanbHble (YHKIMHW MaTeMaTH4ecKOM (QU3UKH.
Oyukuun  beccensa, mnonuHoMmbl Jlexanapa. OpToroHanbHble cHUCTEMBl (QYHKIMH. Psaasl mo
opToroHanpHbIM cuctemaM. PaBeHcTBo [lapceBans. Penienne HEoqHOPOAHBIX ypaBHeHUHN. DyHKIUA
I'puna. KommyTtaTopsl 1 aHTUKOMMYTAaTOpbl. CUHTYJISIpHBIE (YHKIIMM MaTeMaTH4YeCKON (PU3HKH.

(Hondxcno 6vims npeocmasieno 6 6ude AHHOMAYUY, Pazoeivbl U memvl KOMOpPOoU CO2NACYIOMCSL C
memamudeckum niaHom, oovemom He bonee 1 cmp.)

4. TeMaTH4YeCcKMii MJIaH

Ne Paszpnensl n Bcero @DopMBI 3aHATHI
n/n TEMBI YacoB | JIEKIIMW | MPAKTHYECKHE | CAMOCTOSITEIhHAS
3aHATUSA pabota
1 | DneMeHTHI BEKTOPHOTO aHaN3a 24 6 8 10
2 | MonenupoBanue ¢buznyeckux 28 12 6 10
IPOLIECCOB
3 Knaccudukanus 20 4 6 10

nuddepeHIMaIbHBIX ypaBHEHUH B
YaCTHBIX  MPOU3BOJHBIX  BTOPOTO

nopsiiKa

4 | YpaBHeHUs MaTeMaTU4YeCKOn 22 6 6 10
¢u3uku. O0ImMe MOCTAHOBKY 33/1a4.

5 | UnTerpan ®@ypre B JEHCTBUTENBHON 23 4 6 13

¥ KOMIUIEKCHOU opme




KoHTposb (7Kk3amen) 27 27

Htoro 144 32 32 53+27

5. Buanl 00pa3zoBaTebHOI JesaTeabHOCTH!

3aHATHSA JTeKUHOHHOI0 THIA

1. 3amaun kypca «Meronbl MaremaTuueckod ¢usuku» [long ¢uznyecKkux BeTUYHH.
TenszopHble cBOWCTBa ¢u3uueckux BenuuuH. I[IpeoOpa3oBaHus (U3NYECKUX BEIUYHH
(menpepriBHBIE B nuckpeTHbIe). CTP—Teopema.

2. DneMeHThl BeKTOpHOro aHanmu3a . JluddepeHnmanbHbple XapaKTEPUCTHKH —IOJICH.
Huddepennmanbupiii oneparop Habna. ['pagueHT, nuBepreHus, poTop.

3. HuterpanpHble XapaKTepUCTUKU Tojdel. Llupkynsamus, moTok BekTopHOro mois. Cs3b
mubdepeHIMaTbHBIX 1 MHTETPalIbHBIX XapaKTepUCTHK MoJiel. IHTerpaabHble TEOPEMBI.

4. TloctaHOBKa 3a/1a4M O KOJIEOAHHUSX CTPYHBI.

5. TlocranoBka 3a7auu 0 KOJEOAHUSIX MEMOPAHBI.

6. IlocraHoBKka 3amaun O KOJICOAHUSAX CTEPIKHEH.

7. TlocTaHoBKa 3334 TEIUIOMPOBOIHOCTH.

8. TlocranoBka 3amau quddysun.

9. TloctanoBka 3aa4 TUAPOAMHAMUKH.

10. I[MocTanoBKka 3aay4 i1 ypaBHEHUH MakcBea.

11. Iuddepenunansubsie ypaBHeHUs: MaTteMatndeckoil pusuku. Tumnbl ypaBHeHuii. Pemenne
ypaBHEHHI (TIOCTAHOBKA 33/1a4H: HA4YaJIbHBIC U TPAHUYHBIC YCIIOBHS).

12. Knaccudukanus JTUHEWHBIX ypaBHEHUI C YAaCTHBIMH IMPOU3BOJHBIMH 2-TO TMOpSAKA C
JBYMs1 HE3aBUCHMBIMH NTepeMeHHbIMU. [IprBeneHre kK KaHOHUYECKOMY BUJTY.

13. Cucremsl opToroHanbHbiX GyHKIUH. CrienyaibHble PYHKIIUU MaTeMaTHYeCKON (PU3UKH.
Pasnoxxenne pemeHnii o cucteMam OpTOrOHAIBHBIX (DYHKIIUH.

14. Pemenune aBymMepHOro runepooandeckoro nudgepeHnaibHOro ypaBHEHUS B MOJISPHBIX
koopauHarax. @ynknuu beccensa. OproronansHocTh GyHKIMN beccens.

15. Pemienne TpexmMepHOro TunepOOJUYecKOro ypaBHEHHUS B c(epHuecKuX KOOpAWHATaX.
ITonmunowms! Jlexxannpa. IIpucoenmuenHbIe TOMMHOMBI JIexkanapa.

16. Pemienne napabGonuueckoro ypaBHeHus. [locraHoBka 3aiaun. HavanbHble U rpaHUYHBIE
ycnoBus. TemmnepatypHble BONHBL. [IpOHHMKHOBEHHME AJIEKTPOMArHUTHBIX KOJICOAHWH B
CpeJBl.

3aHATHS CEMUHAPCKOTO THIA

3austue 1. DiieMeHTHI BEeKTOPHOT0 aHaau3a (4. 1)
3anava 1. Beraucaurs gradR.

3amaya 2. Berauciuth grado(R).

3anaua 3. Beraucouts grad 1/R.

3a0aua ons camocmosimenvHo20 peuterus
Berauciuts grad(oy).

3ansTue 2. DjieMeHThI BEKTOPHOI0 aHaImM3a (4. 2)

3anayva 1. [Toxy4yurts BBIPAKEHUE grad(p B C(pepnqecxon CUCTEME KOOpPJIUHAT.
3amaua 2. Berunciuts grad(dR), roe d = const, a R — paxuyc-BexTop.
3adaua ons camocmosmenvbHo2o peueHus

Haiitu divgrad ¢

3ansTre 3. JjleMeHThI BEKTOPHOI0 aHau3a (4. 3)

3agaya 1. IlpowsmmrocTpupoBaTh MaTemMaThueckyro TeopeMmy Octporpaackoro-I'aycca Ha
MpUMEpe pajinyca-BeKTopa R. B kauectse 06bema WHTETPUPOBaHUs B3sATh IIap paauyca R, a B
KauecTBE 3aMKHYTON MOBEPXHOCTHU — c(hepruuecKyro MoBEepXHOCTh paauyca R.

! Conepranue 1aHHOTO pasjena MOXeET ObITh MPEJCTABIEHO B JJIEKTPOHHON HH(OPMAIMOHHO- 00pa3oBaTeNbHON Cpesle
CwmonI'Y unu B orryOJIMKOBaHHOM y4€0HO-METONYECKOM ITOCOOUH.




- -
3anaua 2. [Tokasars, 4TO fﬁs (rotA)dS =0
3adaya ona camocmosmenbHO20 pelleHus

- - —
IToka3aTp, 4TO gﬁs BdS = 0, rne B - BeKTOp MHAYKIIUA MAaTHATHOTO TOJIS.

3ansiTue 4. Jj1eMeHTHI BEKTOPHOI0 aHAIu3a (4. 4)
3anaua 1. Ha ocnoBanuu Teopemsl Octporpajackoro-I'aycca nmokasars, 4to div(rotA) = 0.

. P _Rd
3anaya 2. [Tokasars, 4yTO dw; = EE( ) rae P = P(R)

3aoaua ons camocmosmenvHo2o peuieHus
BerauciuTh potop paamyca-BeKTopa.

3ansiTue 5. HekoTopble MeTO/IbI pelliecHUs] YPABHEHUI MaTeMaTH4eCKOH (PU3UKH.

o 0%u u
3amaya 1. Haiitu obmiee pemienue ypaBHeHus x> —— + 2x — = 0.
p yp dyox ay

3anstue 6. PemeHue ypaBHeHHsI CBOOOJAHBIX KOJICOAHMH CTPYHbI, 3aKpelJICHHOH Ha

KOHLIaX, METOA0M pa3JeJIeHUs IepeMeHHbIX.
o 62u 2 32 _
3amaua 1. HaI/ITI/I PEIIEHNE YPABHEHHUS —— = A° ——, YJIOBJETBOPSIOIIEE YCIOBHAM u(0,t)=0,

6t2

u(1,t)=0; u(x,0)= f(X) (x 0) =0,rme f(x) = + 2u,, npu 1/2<x<l.

3amaua 2. CprHa, KOHIIBI KOTOPO# 3aernJIeHm B Toukax x=0 u x=l, OTTsIHyTa B HAYaJIbHBIN
MOMEHT BPEMECHHM B TOYKE X=C M OTHyIIeHa Oe3 HadajibHOH ckopoctu. Ompenmenuts U(X,t), ecnu
u(c,0)=h.

3agaya 3. CTpyHa, KOHI[BI KOTOPOW 3aKperuicHbl B Toukax X=-l u X=|, B Ha4yanbHbBII MOMEHT
BpPEMEHH UMeeT Tapabosrueckyio popmy ¢ BepuiuHoit B Touke U(0,0)=h, 3aTtem cTpyHa ormyiieHa 6e3
HavabHON ckopocT. Onpenenuth U(X,t).

3adaua ons camocmoamenvHo2o peuieHus

Zuox

. a2 a2
Haiitu perienne ypaBHEHUS a—;; =92 a_xI; ynosneTBopsitomiee yermosusm U(0,t)=u(2,t)=0; rae
1 . 3mx @
u(x,0) = S sin % —u(x 0) = sinmx.

3ausrtue 7. ®opmyaa lanambepa A5t BOJJTHOBOTO yPaBHEHMHS.

3anayva 1. Haiitu pemeHne BOJTHOBOTO ypaBHEHUS AJIs 3aJaHHBIX HAYaJIbHBIX YCIOBUMN

2
Ofu _ 10%. u(x,0) = cosx, —(x 0)=x-1.

at?  49x?’
3amaua 2. beckoHeyHas CTpyHa HMeeT B HayajdbHBIH MOMEHT (opMmy u(x 0) =
1—|x—1[,x € (0,2) 0%u
. HauanbHas ckopocTh paBHa HymIO. YpaBHEHHME CTPYHBl — = 2— Haiitn
0,x € (0,2) ot
¢dbopMy cTpyHsbI ipu t=60 cek.
o%u  9%u ou  9%u
3amaya 3. JIBa (¢u3HuecKUx Ipolecca OINUCHIBAIOTCS YpaBHEHUSMU 32 92 % 3 =502

COOTBETCTBEHHO. TOJILKO B OJJHOM W3 HUX 00a HampaBlIEHUs XOJa BPEMEHH paBHOIpaBHBL. B kakom?
Kak 370 oTpaskaercs Ha mocTaHOBKe 3a1auu Komm a1 Kaka0ro u3 ypaBHEHUN?
3aoaua ons camocmosamenbHo20 peuleHus
2
u

F) a
PemuTs ypaBHEHHE Pyl 4;, eciu t>0, -00<x<+o0, u U(X,0)=0, ﬁ (x,0) = {

1,x € (0,2)
0,x ¢ (0,2)

3ansaTue 8. PemeHne 1ByMepHOro rumnepooH4ecKoro ypaBHeHusi (ypaBHeHHsl KoJ1e0aHuit
NPSIMOYT0JIbHOM MeMOpaHbI)



Bamaua 1. Haiitm pemienue ypaBHEHHS 198 o8 _ 9% u(x,y,t) =0 g 3amaHHBIX
A ) b yp v2 9tz 9x2 0Jy? Y A A

HavalnbHbIX ®  TpanmuHbix  ycnoBuit:  U(0,0,t)=u(0,a,t)=u(b,0,t)=u(a,b,t)=0;  u(x,y,0)=0(X,y);
%(x, y,0) =0.

3ansaTne 9. Pemienue 3-X MepHOro ypaBHeHHsl I'MIIePOOJMYECKOr0 THIA B [I€KAPTOBBIX
KOOpAMHATAX

3 1. Hait Lo _ 4 =0
anaua 1. Haiitn pemenne ypasuenns (——— — u(x,y,z,t) = 0 1 3a1aHHBIX HAYAIBHBIX U

IPaHHYHBIX yCHOBHﬁ' u(x,y,0,t)=u(x,0,z,t)=u(0,y,z,t)=u(x,b,z,t)=u(a,y,z,t)=u(x,y,0,t)=0;
u(x,y,z,0)=e(x, yZ) = (%,,20)=0

3ansitue 10. Pemenue ypaBHeHHsI TENJIONPOBOIHOCTH MeTOa0M Dyphbe.

26u

o Jdu
3amava 1. Halitu pelieHue ypaBHEHHs BUIA 5= @ + F(x,t) c KpaeBbIMU YCIOBHUSIMU

u(0,t)=u(l,t)=0 u HayanbHbIM ycioBueM U(X,0)=¢(X).

o d 2%u
3amaua 2. Haiitu pemieHue ypaBHEHUS —=g2— ynosierBopsitoinee  yciaosusim:  U(0,t)=0,

at 9x?’
x,0<x<1/2
u(l,t)=0, t>0; u(x,0) = {l —x /2 < x/< l

3azmaua 3. Pemmnth METOOM PasnelICHIs IEPEMEHHBIX CIIEAYIOMYIO 332ty JUL HEOIHOPOIIHOrO
3} a2
ypaBHEHUS TEILIONPOBOJHOCTH 6—1: = a2 = >+ 2x + 1, 0<x<lI, t>0; u(0,t)=1, u(1,t)=2, u(x,0)=x+1.

3aoaua ons camocmosimenvruo2o peweHu;z
. ou 92
Haiitn pemieHue ypaBHeHUS —— = —, yaoaerBopsiomiero ycmosusm U(0,1)=0, u(1,t)=0;

ot 9x?’
u(x,0)=u(1-x)

3anstue 11. YpaBHeHune TEHJIOHpOBOIlHOCTI/I AJISl CTAIMOHAPHOTO CIydYast.
o 2%u 9%u
3anava 1. Haiitu pemenue YPaBHEHHS —— + — + 3.7 = 0.
3aoaua ons camocmosamenvHo20 pemeuuﬂ
Hcnonp3ys cpopMyny HyaCCOHa HaTM pemeHne 3agaun  Komwm 111 ypaBHEHHs

ou _ —-3x? +2x
TEILIONPOBOAHOCTH: —— = 13 2% L S ulg=e

3ansaTue 12. 3agaua {upuxiie 1Jsi Kpyra.
a2 92
3anaua 1. Pemmrs ypaBHeHue BHaa 12 671; tro-+ a—(p]: = 0 mpu ycnoBum, uto Ul,—g = f (@),
rae f(¢p) — HempepbIBHAS QYHKITHSL.
3aoaua ons camocmoamenbHo20 peulenus
Penmmte 3anauy upuxne ans ypaBaenus Jlarmtaca juist kpyra Au=0, 0<r<3,
Ul,—g = @2+ 60 +1

3ansTue 13. Boiny:kaeHHbIe KOJTe0aHUS CprHbI.
%u
2

3amaya 1. Pemuth ypaBHEeHHE BHIa u _ — + F(x,t), roe u(x,0)=¢(x), u(0,t)=u(l,t)=0;

5 at2
2 (x,0) = (x)

3adaua ons camocmoamenvHo2o peuieHus

62 2 62u
Pemmte MeTO1OM pa3)1eneHI/1$I TIEPEMEHHBIX CIIEIYIONIEE YPABHEHUE: =a“—+2x+1,rne
0x2

ot 2
u(0,t)=1, u(l,t)=0, u(x,0)=1-x/I; o Z(x,0) =0

3ansaTue 14. YpaBHenue Ilyaccona B koabe.



3agaya 1. PemuTh METOAOM pa3liesieHHs MEPEMEHHBIX CIEAYIONIYI0 3ajady i ypaBHEHHS
ITyaccona B kombiie 0<a<p<b mpu m=1,2,3. Au(p,p)=2, u(a,p)=0, u u(b,p)=cos(meo).

3anstue 15.I1puBeenne ypaBHeHUsI K KAHOHHYECKOMY BH]Y.
3anaua 1. Onpenenuts THI ypaBHEHUN. [IpuBecT K KAHOHUYECKOMY BUILY

62u+462u+62u+6u+0u 20— 0
—_— —_— X ]
0x? dxdy 0dy? dx dy d
. a2 a2

3anaua 2. Kakum OyeT KAHOHMYECKUIA BHJl yPaBHEHHUS: X2 a_xlzl —y? ﬁ = 0, x>0, y>0?
3aoaua ons camocmosamenbHo20 peuenus

o _0%u 9%u 9%u  ou ou
Kakum Oyner KaHOHUYECKU BUJI ypaBHEHUS: Pw 6 370y + 10 377 +55 3 3y 0.

3anaTue 16. PemeHne JIBYMEpHOro TrHUNepOOTHYECKOT0 YpaBHEHHUS] B MOJSIPHBIX
koopaunarax. @ynknun becces.
3amaya 1. PemuTs ypaBHeHHEe KoyieOaHHMM Kpyrioil MeMOpaHbl B TOJSPHBIX KOOpIMHATaX

1 02 o
(v_zﬁ — Ar'(p) u(r,e,t) =0 mig 3amaHHBIX HaYaldbHBIX M rpaHuuHbiXx ycioBuid:  U(R,@,t)=0;

d
U(R.9,0)=y(r); -u(R, ¢,0) = 0.

CamocrosiTesibHas padora

Tekymiass caMmocTosiTenbHas paboTa CTyAEHTa HalpaBlieHa Ha YriayOJeHHe M 3aKperuieHHe
3HAHUU CTYJEHTOB, U Pa3BUTHE MpakTHUYecKuX yMeHui. OHa 3akitouaeTcss B paboTe ¢ MCTOYHUKAMU,
MOKMCKE M 0030p€e TUTEPATYPHI U FIEKTPOHHBIX UICTOYHUKOB, MHPOPMAIIMH 110 3aJaHHBIM TeMaM Kypca,
OTEePEKAOIIEH CaMOCTOSITENIbHON paldoTe, B HM3YYEHMHM TEM, BBIHECEHHBIX Ha CaMOCTOSTEIbHYIO
popaboTKy, MOATOTOBKE K MPAKTUICCKUM JIA0OPATOPHBIM 3aHSTHSIM.

CamocTosTenbHas BHeay JUTOpHAsi padoTa CTYAEHTOB COCTOUT B:

. POpabOTKE TEOPETUIECKOTO MaTepHasa, COCTABJICHUN KOHCIIEKTa TI0 TEMaM, BEIHECEHHBIM
Ha CaMOCTOSITEIbHOE U3yUCHHE;
. CaMOCTOSITENIbHOM paboTe MO MOATOTOBKE K KOHTPOJIbHOU padoTe.

Bonpocs!l [y caMOCTOSATENBHOIO U3YUYEHHUS:
Tema 1. D1eMeHTHI BEKTOPHOI0 aHAJIN3A
1.ITonsTre ¢puznyeckoro nomns. Buasr nonei. [Ipumepsi.
2. TeH30pHbIi xapakTep GU3NYECKUX BETUYMH.
3.BekropHblii oneparop Habna. 'paguent u ero ¢puzndeckuit cmoici. [Ipumepsi.
4. Jlueprenius u ee pusudeckuii cMoici. [Ipumepsi.
5.PoTtop BekTopHOTO MO U ero ¢puznueckuid cmuici. [Ipumepsr.
6.MuTterpanbHble XapakTepucTuku mosuei. [Torok BexTopa. @usmueckuii cMmpicia. [Tpumepsr.
7.MluTerpanbHble TEOPEMbl BEKTOPHOTO aHanu3a. [IpuMepsl HCIONb30BaHus ATUX TEOPEM.
Tema 2. MoaenupoBanne Gu3niecKnx Mpoueccon
1.Kakue mpeamnonoXeHuss HCHOJIB3YIOTCS MpH MOJAEIMPOBAHUU IMpolecca KoseOaHui
CTpYHBI?
2.Yto omnuceiBalOT (YHKIMH, BXOAAIIME B HaudalbHbIE YCIOBHS 3aJaud O KoJeOaHWsX
CTpyHBI?
3.B yem otnmuune ypaBHeHUs KojeOaHUH CTPYHBI OT ypaBHEHUsI KoieOaHui MeMOpaHbI?
4.KakoB ¢u3nueckuil CMbICT ¥ pa3MEPHOCTb YUCIOBOTO MHOXKHUTEIS, BXOJIAIIETO B BOJIHOBOE
ypaBHeHue?
5.Kakue tunsl nuddepeHIManbHbIX YpaBHEHUH B YACTHBIX MPOU3BOJHBIX MOXHO MOJYYUTh
MIPU MOJICTTUPOBAHUH TIpoIecca Kojaebanuii MeMOpaHbl?
6.B kakom ciydae ypaBHEHHE KoJeOaHWI MeMOpaHBI TPEACTaBIsIET CO0OW OJHOMEpPHOE
BOJIHOBOE ypaBHEHHUE?
7.Kak ctaButh rpanuuHoe ycioBue npu r=0 B 3amaue 00 OCECHMMETPUYHBIX KOJIEOaHMIX
KpYTJ1oii MeMOpaHb1?
8.Kakum o0Opa3oM MOAEIMPYIOTCS TOYEUHBIE BO3JCHCTBUS TMPHU IOCTAHOBKE 3a7ay
MaTeMaTH4eCKON pU3UKu?



9.Kak ompenenuTp KOJMYECTBO YCIOBHHA (TPaHUYHBIX W HadaJdbHBIX), HEOOXOAMMOE ISt

10.
11.

12.

13..

14.
15.

16.
17.
18.
19.
20.

OJIHO3HAYHOMW Pa3peIiMMOCTH YPABHEHUS B YACTHBIX MPOU3BOJHBIX?

YeM OTIMYAIOTCS YpaBHEHHUS MPOJIOJIBHBIX U TOMEPEUHBIX KOJIeOaHU CTepHkKHS?
CKOJIbKO TPaHUYHBIX U HAYaJbHBIX YCIOBUM HEOOXOAMMO JJISl Pa3pelIMMOCTH 3a7adu O
IIPOJIOJIBHBIX KOJICOAHUSIX CTEPIKHS?

KakoBbl BapHaHTBl TPAaHUYHBIX YCIOBUM IIPU 3aJaHUM YIPYrOM CHJIBI HAa KOHIAX
CTEpKH:A?

CKOJIBKO TPaHUYHBIX YCIOBHH HEOOXOIUMO TSl Pa3pelIMMOCTH 337ay O MOMEPEYHBIX
KoJIe0aHUSAX CTePXKHS?

[TpuBenuTe MpUMEPHI TPAHUYHBIX YCIOBHH B 3a7a4ax 00 u3rude crepxHs (6ankm)?
Kakue (pusnueckne 3ak0HbI UCIOIB3YIOTCS MPHU MTOCTAHOBKE 3314 TEIUIONMPOBOIHOCTH U
nuddy3un?

Kaxk noctaBuTh ycioBue TEII0BOW U30JALIMH HA TPAHUIIE Testa?

UYro Takoe yclioBUE U3Ty4eHMs TellIa 110 3akoHy HproToHa?

B xakoM ciydae B 3a/1a4ax TEIJIONPOBOJAHOCTH CTABATCS YCIOBUS CIIMBAHUSA?

Kakune HensBecTHBIC (YHKIMU TPEOYETCs ONPENEINUTh B 33/1a4aX THAPOTUHAMUKN?
Kakue ¢pusnveckne 3aK0HBI HCIOIB3YIOTCS IPU TIOCTAHOBKE 337a4 THAPOANHAMUKH?

Tema 3. Knaccudukanus audpepeHunaJbHbIX YypPABHEHUH B YACTHBIX NPOU3BOAHBIX

1.

2.

o o

Ha uem ocHoBana kinaccudukanus auddepeHunaibHblX YpaBHEHUH B YacTHBIX
MPOM3BOJIHBIX B CITy4ae N- HE3aBHCUMBIX TIEPEMEHHBIX ?

Kak npoBoauTh Kiaccuukanuo ypaBHEHHH ¢ IepeMEeHHBIMU KO3 uiimenTamu’?
[lpuBecTn mpHUMep ypaBHEHHS, KOTOPOE NPUHAUICKHUT K Pa3HBIM THIIAM B PasHBIX
00J1aCcTSIX U3MEHEHHUS IEPEMEHHBIX.

Kak mpoBoautcst xinaccupukanus B ciydae nup(GepeHInalIbHOr0 YPaBHEHHUS C IBYMS
epeMEHHBIMU ?

Urto Takoe XapaKTepUCTUKU?

Kak npuBoauTh ypaBHEHHE BTOPOTO MOPSIIKA K KAHOHUYECKOMY BUIY?

TeMa 4. YpaBHeHusi MaTeMaTudeckoil puznku. O0ume nocTaHOBKM 3a/1a4

RHRoOoo~NoOar~WONE

12.
13.
14.

15.
16.

17.
18.
19.
20.

0.
11.

KakoBbI yc10BHsI KOpPEKTHON TOCTAHOBKH 33J1a4M 110 Aiamapy.

[TocraHoBKa KakuX (PU3NUECKUX 3374 COJIEP>KUT BOJIHOBbIE YPABHEHMUSI?

[TocTaHOBKa KakMX (U3NMUECKUX 3a]a4 COJepKUT ypaBHeHue Ilyaccona?

[TocraHoBKa KakuX (PU3MUECKUX 3a7ad COJIEPKUT ypaBHEeHUE [ enbmroinbia?

[TocTaHOBKa KakMX (PU3UUECKUX 33]a4 COAEPKUT ypaBHeHUE Dypre?

Jaiite onpenenenne pemeHns KpaeBo 3aauu Mpu rPaHUYHBIX ycioBusx 1,2,3 poxa.
Yro Takoe BHYTPEHHSS U BHEIIHSIS 3a1a4u?

UTto Takoe ycioBHe pa3pemuMocTH 3a1aun Heitmana?

KakoB ¢u3nueckuit cMbICT YCIOBUS pa3pelIMMOCTH B 33Jja4axX TEIIONPOBOAHOCTH?
Jaiite onpenenenre HauaabHO-KPAEBOl 3a1a4u 111 ypaBHEHUS apaOdoIMdecKoro TUIa.
Kakue mpomecchl COOTBETCTBYIOT HayaJlbHO-KpPacBbIM 3ajadaM il ypaBHEHUN
napaboyInyecKoro Tuma?

Yto Takoe ycioBHs COINIACOBAaHMUS TPAaHUYHBIX U HAYAJIbHBIX YCIOBUM?

JlaTte onpeneneHne Ha4aIbHO-KPAEeBOM 3a/1a4uu Ui YpaBHEHUS TUTIEPOOTHMUECKOTO THTIIA.
Kakue COOTHOLIEHHS HMCHOJB3YIOTCS INPH A0KA3aTeIbCTBE €JUHCTBEHHOCTH DPELICHUN
KpaeBbIX U HauaJIbHO- KPaeBbIX 3a7ay JJIsl ypaBHEHUN B YACTHBIX IPOU3BOAHBIX?

Kak uccnenyercs ycToMuMBOCTb 331a4 MaTeMaTUYeCKON (QU3UKU?

Kakme mpormecchl COOTBETCTBYIOT HayallbHO-KpaeBbIM 3a/JayaM JJis  ypaBHEHUH
runepOoInYecKoro Tumna?

. Kak Ha3wIBaeTcs pemienue, ucnoyibzyemoe B Metoje Jlamambepa?

Kak nmpumenuts Metos [lanambepa B ciiydae CTpYHBI € 3aKPETJICHHBIM JIEBBIM KOHIIOM?

. Korna pemenue JlanamOepa M0OXHO UCHIOIB30BaTh AJIsl CTPYHBI KOHEUHBIX pa3MepoB?
KakoBel orpanmdeHuss Ha (QYHKUHH, OIPEICISAIONINEe HEOJHOPOAHbIE HadalbHbIE
YCIIOBUS, AJIsl IOJTyYEHUS KJIAaCCUYECKOTo perieHust meroaoM Jlamambepa?

Tema S. Unterpan ®dypoe B 1eiiCTBUTEIbHON U KOMILIEKCHOH (popme

1.

Chopmynuposats 3agaay [Itypma-JInyBumis (1Ba Bapuanta GopMyIHPOBKH).



ROo~NOoOGA

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

1.

2.

0.
11..

Jlatp ompenenenue coOCTBEHHBIX 3HAYCHUN U cOOCTBEeHHBIX (yHKIMiA 3amaun [ITypma-
JInyBuiis.

B uem paznmuune 3amaun I-JI u 3anaun Komm ams 0ObIkHOBEHHBIX A depeHnanbHbIX
ypaBHEHUI?

Uro Takoe psaasl Pypbe?

Urto Takoe HepaBeHCTBO beccensa?

B uewm 3akiouaeTcs MUHUIMU3HPYIOIIEE CBOMCTBO Kod(durinenToB Dypbe?

KakoBbl ycioBus TeopeMbl paznokeHus GyHKuu B pajg Oypoe?

Ha xakoii npoueaype ocHoBaH MeTos1 Dypbe?

. Uto Takoe crienuaabHble GyHKIUNA?

Ha3zoBute cnennanbuble (PYHKINH, CBSI3aHHBIE C ONEpaLMeil HHTETPUPOBAHUSI.

HazoBute cneuuanbHble (QYHKIMH, CBSI3aHHbIE C pelieHueM audQepeHnnarIbHbIX
YpaBHEHUH.

Kak npu pemenun ¢usznyeckoil 3agauyd  MOXKHO MOJY4YUTh auddepeHuanbHoe
ypaBHeHue beccens?

WuTerpanbHble  MOpPEACTaBICHUS KakuX (PYHKIMHA  HCIONB3YIOTCA JUIsl  BBIBOJA
WHTETPATBHBIX IPEACTABICHUN IIMIMHIPUYSCKIX QYHKIIUH?

Kakue Bugwl 3amau Lltypma-JInyBuiis MOXKHO MOCTaBUTH Uid ypaBHeHHs! beccens c
napameTpom?

Kak mnpu pemenun ¢uznyeckoil 3agaud  MOXKHO MONY4YHTh AuddepeHuanbHoe
ypaBHenue Jlexxanapa?

Kakme Ttunsl ypaBHeHuid Jlexxanapa TmOMy4aroTCsl TpU  PA3IUYHBIX  3HAUYEHUSX
rnapameTpoB?

Yro Takoe mpousBosiias GyHKIUS Il TOTHHOMOB Jlexanapa?

[Tepeuncnuth cBOICTBa MOIMHOMOB Jlexanapa?

Kakue coOTHOIIEHUSI HCHONB3YIOTCA MPU BBIBOAE PEKYPPEHTHBIX COOTHOIICHUN IS
nomHOMOB Jlexanapa?

Yro Takoe nmpucoegMHEHHOE ypaBHeHue Jlexxanapa?

[Ipu pemieHny Kakux 3ajad B PELIEHUU MOTYT MOSIBUTHCS NMPUCOEIUHEHHBbIE (PyHKINU
Jlexxannpa?

6. Kputepun oueHuBaHus pe3yJibTATOB OCBOCHHS M CHUILIUHBI (MOXYJIsSA)
6.1. OneHo4HbIe CPeACTBA U KPUTEPHHU OLCHUBAHMS VIS TEKYyLel aTTecTaluu

KonTtponbHas pabora
Omnpenenuts TN ypaBHeHUs. [IpuBecTH K KAHOHUUECKOMY BUITY.
Uyy + dllyy + Uy + U +uy, —x%y =0
Hcrnonb3yss MeTO[ pa3feiacHusl EPEMEHHBIX, HAUTU pELICHUE OAHOPOJHOIO BOJIHOBOI'O
YPAaBHCHUSA Uz = azuxx, O<x<l, t>0 mnpu cnenywIMX TPaHUYHBIX W HAYATHHBIX

. .3
yenosusx: U(0,t)=u(l,t)=0; u(x,0) = sm%x + sanx; u:(x,0) = 0.
Pemmmth METOIOM pa3[eieHUs] MEPEeMEHHBIX —CICAYIONIYI0 Ui  HEOIHOPOIHOTO

ypaBHEHHUS TEIIONPOBOAHOCTH Uy = A%y, + 2x + 1, 0<x<l, t>0 npu crexyrommx
rpaHuYHbIX 1 HavanpHbIX yermosusx: U(0,t)=1, u(l,t)=2, u(x,0)=x+1.

Kpurepun oneHuBaHNs KOHTPOJILHOI padoThI:

CTyaeHTy 3aCUMTHIBACTCSI BHITIOJHEHNE KOHTPOJIBHON PabOThI B ClTydae, €CJIU OH BBIOJTHSIET
npaBuUIIbHO O0bIe 50% 3amannii TaHHOK PaOOTHI U MOXKET OOBSICHUTD X0 PEIICHHS YKa3aHHOU
MpenoiaBaTesieM 3a/1auu.



6.2. OnleHOYHbIE CPEACTBA M KPUTEPUHU OLIEHMBAHUS IS IPOMEKYTOYHOM aTTeCcTalluu
Bomnpocekl Kk 3K3aMeHy

1. TlonsaTtue ¢puszudeckoro nojs. Bunbr monei. [Tpumepsr.

2.BekropHsIii onieparop Habma. I'paguent u ero ¢puszndeckuid cMpicit. [I[pumepsi.

3. luBeprenuus u ee puznyeckuii cmbicit. [Ipumepsr.

4.PoTOp BEKTOPHOTO TOJIS U ero Gpusndeckuit cMpici. [Ipumepsr.

5. UHTerpanbhble XapakrepucTuku nosel. Ilorok Bekropa. @usnyeckuit cmbici. [Ipumepsl.

6. Llupkynsauust BeKTOpHOTo nosst. @usnueckuii cMpict. [Ipumepsr.

7. Marematudeckas Teopema Octporpajckoro-Iaycca.

8. Maremartnueckas Teopema CTokca.

9. IlocraHoBKa 3aja4u O KOJIEOAHUU CTPYHBI.

10. IToctanoBKa 33124 O KOJIeOaHUU MEMOPAHBI.

11. ITocTaHOBKa 3aJjau O MPOIOJIBHBIX KOJEOAHHSX CTEPIKHS.

12. ITocTaHOBKa 3324 O OMEPEYHBIX KOJICOAHUAX CTEPHKHSL.

13. [TocTaHoBKa 33724 TETJIOMPOBOIHOCTH.

14. TloctanoBka 3aja4 auddysum.

15. TlocTaHoBKa 3a/1a4 TUIPOIUHAMUKHU.

16. BeiBoJ ypaBHEHUS TUHAMHUKH UACATHHON JKUIAKOCTH.

17. IlocTaHoBKa 3a/1a4 THAPOAMHAMMKY /711 HEC)KUMAEMOW U CKMMAEMOM JKUJIKOCTH (ras3a).

18. 3agaua oOTekaHus Tena CTalMOHAPHBIM TOTOKOM H/1€aJIbHOM HEC)KUMaeMOH JKUAKOCTH.

19. IlocranoBka 3a7au 171 ypaBHeHUIl MakcBea.

20. PacnpocTpaHeHue BOJIH B JJIMHHBIX IEKTPUUECKUX JIMHUSX.

21. Knaccuduxanus nuddepeHuanbHbIX YpaBHEHUH B YaCTHBIX IPOU3BOIHBIX BTOPOTO
nopsijka.

22. llpuBeneHne TMHEHHBIX YPAaBHEHHUH C YACTHBIMH MTPOU3BOIHBIMHU 2-TO TIOPSIIKA C IBYMSI
HE3aBUCHMBIMH ITEPEMEHHBIMU K KAHOHUYECKOMY BHILY.

23. Pemienue ypaBHEHHS TUTIEPOOIMYECKOTO THITA MeTOIoM Dyphe (KojieOaHue CTPYHBI).

24. TlpumeHeHue 00MIeTo UHTETpaia ypaBHEHUS B YaCTHBIX TPOM3BOIHBIX. MeTox
Janambepa B 3a7aue 0 KoJeOaHUSIX HEOTPAHUYEHHON CTPYHBI.

25. Pemienne ypaBHeHUs KojaeOaHUs MPSIMOYTOJIbHON MEMOPaHHBI.

26. [TonsipHble, HUIMHAPUYECKHUE, U chepuueckue koopauHatel. Oneparop Jlamnaca B
MOJISIPHBIX, IWIMHIPUYECKUX U CHEPUIECKUX KOOPHHATAX.

27. Pemenue ypaBHeHUs KojeOaHus Kpyrioil MmemOpansl. @ynkiuu beccens.

28. Pemienue ypaBHeHUs napaboiandeckoro tuna MetogoM dypee.

29. TemmepatypHbIid pexuM 3eMiH. TeroBbIe BOIHEI.

IIpumep 3K3aMeHAMOHHOTO OHIeTa

1. uBeprenmus u ee pusndeckuii cMbIcit. [Ipumepsi.
2. Pemenne ypaBHeHUs rUnepOoIudeckoro tTuna meroaoM Oypre (koaedaHue CTpyHbI).
3. OnpeaenuTs TUI YpaBHEHUS U MPUBECTH €0 K KAHOHUYECKOMY BUIY

Uyy + 4y + Uy + U +uy, —x%y =0

3aBenyromiuii kadeapoit A.B. ronaun

Kpurepun oneHuBaHus yPOBHSI OCBOCHHS JMCIUILIHHBI

ITonoXuTENpbHYIO OLIEHKY Ha HK3aMEHE II0JY4YaeT CTYAEHT, BBINOJIHUBIIMN KOHTPOJBHYIO
paborty.

Ha sk3amene o1leHKa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN:

1) r1yOOKO M IPOYHO YCBOMJI MPOTPaMMHBIN MaTepuall B IOJHOM OOBEME, MCUEpIIBIBAIOLIE,
IPaMOTHO U JIOTUYECKU CTPOWHO €ro M3J1araeT, 4eTKo (popMynHpyeT OCHOBHBIE MOHATHUS, MPUBOIUT
COOTBETCTBYIOLIUE IPUMEPBL;




2) YBEpEHHO MPUMEHSET TEOPETUUECKIE 3HAHUS K PEIICHUIO MPAKTHYECKUX 3aa4;

3) crmoco0eH K caMOCTOSITEIbHOMY TTOTIOJIHEHUIO M OOHOBJICHUIO 3HAHUH;

O1eHKa «XOPOII0)» BHICTABISIETCS CTYACHTY, KOTOPBIIA:

1) TBepio YCBOWJ MPOTrpaMMHBIN MaTepuasl, TPaMOTHO M IO CYLIECTBY H3JIaraer ero 0e3
CYILECTBEHHBIX OLIMNOOK;

2) mpaBWIBHO MPUMEHSIET TEOPETUYECKHE IMOJIOKEHUS MPU PElICHUH KOHKPETHBIX 3afad, He
JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOLIECCE PEUICHHUS 3a/ay;

3) mo XOIy M3JIOKEHHs JOMycKaeT HEeOOJIbIINE HETOYHOCTH, HE HCKaXAIOUIHe COJCpKaHUs
OTBETA.

OrneHka «y/10BJIETBOPUTEIBLHO» BBICTABIISIETCS CTYACHTY, KOTOPBII HE COBCEM TBEPJIO BIAICET
IPOrpaMMHBIM MAaTepHUajoM, 3HAaET OCHOBHBIE TEOPETUYECKHE IIOJIOKEHUS H3Yy4aeMoro Kypca,
o0nazaeT JOCTAaTOYHBIMH [UJISl TMPOJOJDKEHHS OOy4YeHHs] U MpelcTosAlleil npodeccuoHaNbHON
NesITeNbHOCTH, 3HaHUSAMH. [IpH OTBeTax JOMYyCKaeT MajJOCYIIECTBEHHBIE MMOTPEIIHOCTH, UCIBITHIBACT
3aTpyJHEHUS MPU PELICHUH 3a1a4.

OreHKa «Hey/A0BJIeTBOPUTEIBHO» BBICTABISACTCS CTYJCHTY, UMEIOIEMY Cephe3HBIC MPOOEIIBI
B 3HAHUM y4yeOHOro Marepualia, B YMEHUHU pellaTh 33/Ja4yd; €ro YPOBEHb 3HAHUI HEJAOCTaTOYEH s
JanpHeme yaeosl u Oyaymiei mpoecCHOHANBHOMN NesITETbHOCTH.

7. IlepeyeHb OCHOBHOM M 1ONOJTHUTEJBHOM YU4eOHO JUTEepaTyphI
7.1. OcHoBHAas JUTEepaTypa

1. TMTamun, B. B. Metoasr mareMaTudeckoii Gpu3uku. JIGKIIMOHHBINA Kypc : ydeOHOE mocobue
mis By3oB/ B. B.Ilanun, E.B.PagkeBuu. — 2-e¢ usn., ucnp. u jgom. — Mocksa :
WznarensctBo FOpaiit, 2021. — 222 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
03589-6. — Tekcr : anexTpoHHbIN // O6pa3oBarenbHas mwiardgopma KOpait [cailt]. —
URL: https://urait.ru/bcode/472356 (nata o6pamenus: 01.10.2021).

2. Edpemos, 10. C. Metoabl MaTeMaTHUeCKOM (U3UKHU B MTAKETE CUMBOJIBHOM MaTeMaTUKU
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8. MartepuajibHO-TEXHUYECKOE o0ecleyeHne
J1y1g ipoBeIeHUs JIEKIIMOHHBIX 3aHATUI HEOOXOAUMBI:
1. AynuTopus ¢ 10CKOil.
2. IlpoexTop.
Ji1g mpoBeieHUs! MPAKTUYECKUX 3aHATHI HEOOXOTUMBI:
1. AynuTopus ¢ 10CKOM.

9.IlporpammHoe odecrieyeHue
He ucnonb3yercs.



