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1. MecTo mucuuniauebl B crpykrype OIT

Huctumumaa «MeToasl MareMaTHYecKoW (H3MKa» BKIOYEHAa B 4acTb, (POPMUPYEMYIO
ydacTHUKaMU 00pa30BaTENIbHBIX OTHOLIEHUH pazzaena «JlucuuminHel (MOAyNn)» y4eOHOTO IUIaHa Mo
HanpasieHuto nonarotoBku  44.03.05 Ilemarormueckoe oOpasoBanue (¢ aByMS TOpOGMIIMHU
MIOATOTOBKM)». J{MCHMIUIMHA M3ydaeTcs B 5 CEMECTpe M SBJISETCSI OCHOBOM AJIl M3Y4EHUS KypCOB
«OCHOBBI TEOPETUUECKOH PUIUKNY, «DIEKTPOPATUOTEXHUKAY. [IJI1 OCBOCHUS AUCIUILTUHBI «MeTopl
MaTeMaTH4YeCKOH (pr3mMKa» MCIOIB3YIOTCS 3HAHHS, YMEHHS U BHIIBI JICATEILHOCTH, CHOPMUPOBAHHEIC
B IIpoLleCCe M3Y4YEHMs] OUCHUIUIMHBI «OO0mas u 3KcrnepuMeHTalbHas Pu3nKa» Ha HpelblaylleM
ypOBHE 00pa30BaHus, a TAKXKE CTYyIEHTAMH B X0JI€ U3YYEHUS JUCLMIUIMH Kypca BbICILIEH MaTeMaTHKU.
W3yueHne MeTOAOB MaTeMaTW4ecKOd (DM3MKHM TO3BOJISIET CO3JaTh YCIOBHS, HEOOXOIMMBIE st
(GOopMUpPOBaHHS y CTYACHTOB COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS U IIEJIOCTHOU
HAyYHON KapTHHBI MUPA, B KOTOPOH OPraHMYHO COYETAIOTCS 3HAHUS U3 PA3JIMYHBIX 00JacTel HAayKH.
Anpo coxepkaHus Kypca BKIIOYAET HE TOJBKO HEOOXOIMMBIA KOMIUIEKC 3HAHMH W WIEH, HO U
YHUBEpPCAJIbHbIE CIIOCOOBI MO3HAHUS U MPAKTUUECKON AEATEIbHOCTH.

B kypce paccmarpuBaercss MaTeMaTHUeCKOE ONUcaHue (PU3NUECKUX MPOLECCOB, YTO MO3BOJISET
copMHUPOBaTh y CTYIEHTOB MPEICTABIEHUE O TECHON CBA3M (PU3UKU U MAaTEMATUKH.

2. [lnanupyemble pe3yJbTaThl 00y4eHHUs M0 TUCIUNJIHHE

KoMmnerennus

NHaAuKaTOPbI JOCTHKEHUS

IK-6. Crioco0OeH HCIoJIb30BaTh
Hay4YHBIC 3HAHHS B TPEIMETHON
obnmactu (¢usmka) B Mporiecce
dhopmupoBaHUs MPEIMETHOU
KOMITETEHITUN OOyJaronIuXcs B
paMKax peaau3aldd OCHOBHOM
0011e00pa30BaTEIHHOM
MIPOrpaMMBbl

3HAaTBh: COBPEMEHHOE COCTOSHHE U TICPCIEKTUBBI Pa3BHTHS
¢u3MKu Kak y4yeOHOM IUCIUIUIMHBI, HaANpaBJICHUS pPa3BUTHUS
MIKOJBHOTO (DU3MYECKOTO 00pa30BaHUs, TECOPETUUYECKHE OCHOBBI
oOyueHusi (u3MKe, NPUHLMIBI TOCTPOEHUS METOIUYECKOU
CUCTEMBI O6y‘-IeHI/ISI (1)I/ISI/IKG, OCHOBHBIC JIMHUH HIKOJIBHOI'O KypcCa
Gu3uKN, WX CTPYKTYpY, COACpP)KaHWE H  POJb, OTaIlbl
dopmupoBaHust GU3NIECKUX TOHATUH, METOIMUYECKHE TTOIXOIbI K
U3yYCHHIO OCHOBHBIX TE€M IIKOJIBHOTO Kypca (DU3UKH,;

YMeTb: aHaIM3UpPOBATh H HMHTEPIPETUPOBATH COJEPKAHHE
bu3nYecKuX MOHATUH, TeOpeM, 3aad, pa3padaTeiBaTh (PparMeHThI
YPOKOB, OpPraHM30BbIBaTH 00pa30BaTEIBHBIM MPOIECC OO0yUEHUS
¢u3uKe, KOHCTPYHpPOBATh METOAMKY BBEACHUS IOHSATHH,
U3YUYCHHS TEOPEM, PEIICHUS 3a/1ay;

Biajerb: OCHOBHBIMH MpPHEMaMH OpraHU3alllH JIESTEIbHOCTH
IIKOJPHUKOB TI0 HW3YYCHHIO (HU3MKH, HaBBIKAMH pPa3pabOTKU
METOJMKH HW3YYEHHs] YacTHBIX BOINPOCOB OOydYeHUs (HU3UKH,

HCCIIEIOBATENIbCKUMHU MeTOJIaMu B poheCCUOHATBLHOM
JeSITEIbHOCTH.
K-8 CnocobeH ucrnonb3oBath | 3HATH: OCHOBHBIE METOJABI OOpaOOTKH, CTPYKTYpUPOBaHUS,

CICIMAIM3UPOBAHHBIC 3HAHUS B
obsact (PU3UKHA JUISI OCBOCHHS
poUITBHBIX (hU3UIECKUX
JICHATUTMH u peleHus
€CTeCTBEHHOHAYYHBIX 334

aHalu3a M CHUHTe3a [oJlydaeMOdM HH(OpMalK, OCHOBHbIE
OIpe/ieNIeHus], IPUHIMIIBI U 3aKOHBI (PU3UKH, METObI (PU3NYECKUX
UccleIoBaHui, 0a30Bble NPUHLMUIBI HNOCTAHOBKM M pELICHUs
€CTECTBEHHOHAYYHBIX 3a/1a4.

YMeTb: HCNOJIb30BaTh (PU3MYECKHE M MaTeMaTHYECKHE MOJIeNH
OpU pPEUIeHUH NPaKTUYECKUX 3aJad, OCYLIECTBIATh Y4eOHbIH

SKCIEpUMEHT U oO0pabaTbiBaTh €ro pe3ynbTaThl, J0Ka3aTh
yIBEp)KJICHHE, CcHOpMYIUpOBaTH pe3yibTaT, YBHIETb €ro
CJIECTBHUS.

Biagerb: HaBbIKAMH METOJaMH OOpaOOTKH, aHaIM3a W CHHTE3a
uHpopManuy, HePBUYHBIMH HaBBIKaMH NPUMEHEHHSI
MaTeMaTH4ecKoro ammapara K PEHICHWI0 KOHKPETHBIX 3alad B
o0nacTu pU3MKH.




3. Coaep:kanue M CUMILINHBI

JJieMeHThl BeKTOpHOro anaiamsa. [lose. Buapl mnosieil. Tenzopbl. TeH30pHBIN XapakTep
¢u3nveckux BenuurH. BekropHblld quddepeHnnanbabiil oneparop. I'paguenT, AMBepreHys, poTop.
Wuterpansusie Teopembl. Jluckpernsie mpeobpasoBanuss C, P, T. OOpatumbie u HeoOpaTumbie
IIPOLIECCHI.

MopeaupoBanue ¢u3nyeckux mnpoueccoB. [locTaHoBka 3amaun O KoOJEOAaHUM CTPYHBI.
[locTanoBka 3amauum o KosiebaHMsIX MeMOpanbl. llocTaHOBKa 3amauy O KOJIEOAHUSAX CTEPIKHEH.
[TocranoBka 3amau TemionpoBogHocT. IlocraHoBka 3amad  muddysuu. IlocraHoBka 3amad
ruapoauHamuky. IloctanoBka 3a1a4 a1 ypaBHeHUMN Makcseiuia. PacripocTpaneHue BOJIH B JUIMHHBIX
NMEKTPUYECKUX JIMHUAX. HayanbHble U rPaHUYHBIE YCIOBUS.

Kuacenpuxkanusa nuddepeHuHaIbHbIX YPABHEHHMH B YaCTHBIX IPOM3BOJAHBLIX BTOPOIO
nopsiaka. Tunbsl ypaBHEHH, TOJYYEHHBIX IPU MOCTAHOBKE 3a7a4 MaTeMaTu4eckoi (usuku. OOmmii
BUJl YPAaBHEHHUH B YAaCTHBIX MPOU3BOAHBIX. YPaBHEHHUS AIIUNTHUYECKOTO, THIEpOOIMYECKOro, MU
napabosinyeckoro TUIoB. [IpuBeneHue ypaBHeHU K KAHOHUYECKOMY BHTY.

YpaBHenusi MareMatudeckoil ¢pusnkn.O0MIME MOCTAaHOBKY 3a7a4 ISl YpPaBHEHUM B YaCTHBIX
npou3BoaHbIX. HawanbHble u kpaeBble ycnoBus. KoppekrtHocts 3amaun. CyliecTBOBaHUE U
€AVMHCTBEHHOCTh PELICHUM.

HNuTterpan ®@ypbe B JeHCTBUTEIbHOW W KoMILIeKCHO# d¢opme. MmnynbcHas (yHKIus
Hupaka. Crynenuarbie QyHkuuu XeBucaiina. Jluneiinsie omnepatopsl. CoOCTBEHHbIE (QYHKIUU M
coOCTBEHHBIE 4YHClIa JIMHEWHBIX omeparopoB. CrnenuanbHble (QYHKIUH MaTeMaTHYeCKON (U3UKU.
Oynkuun beccens, mnonuHoMel Jlexanapa. OproroHanbHble CUCTEMbl (QYHKUMNA. Psnael 1o
OpTOTOHANBHBIM cuctemaMm. PaBeHcTBO IlapceBans. Pemenne HeoqHOpOAHBIX ypaBHEHUN. DyHKIUA
I'puna. Kommyratopsl 1 aHTUKOMMYTATOpbl. CUHTYIISIpHBIE (YHKIUN MaTeMaTH4YeCKON (DU3UKH.

4. TeMaTH4YeCKHI IJIaH

Ne Paznensl u Bcero DopMBbI 3aHATUH
n/n TEMBI 4acoB | JICKIUW | MPAKTHYECKHE | CAMOCTOSTEIIbHAs
3aHATHUS paborta
1 DJIeMEHTHI BEKTOPHOTO aHaJIM3a 24 6 8 10
2 MopenupoBanue (bu3UIECKUX 28 12 6 10
IPOIECCOB
3 Knaccuduxkanus 20 4 6 10
muddepeHInanbHbIX  YPaBHCHUH B
YaCTHBIX  IPOU3BOAHBIX  BTOPOTO
TopsiIKa
4 | YpaBHeHUS MaTeMaTHYeCKOM 22 6 6 10
¢usuku. OOIMEe NOCTAaHOBKH 3a]1a4.
5 Wnterpan ®ypre B NeHCTBUTEIBHON 23 4 6 13
Y KOMILJICKCHOH (opme
KonTtponb (9k3aMeH) 27 27
Hroro 144 32 32 53+27

5. Buabl o0pa3oBaTeibHOM AeSITeJIbHOCTH

3ansarus JICKIIMOHHOI'0 THUIIA

Jleknus 1. 3agaun xypca «Meroasl Matemarndeckoit gusuku» Ilons Gu3MUecKuX BeTUYHH.
Tenzopusble cBoiicTBa puznueckux BeanuuH. [IpeoOpasoBanus GU3NUECKUX BEIUUUH (HEMPEPbIBHBIE U
muckpetHeie). CTP-teopema.

Jlekuust 2. DneMeHThl BEeKTOpHOro aHanusa . JluddepeHunanbHble XapakTepUCTUKU TOJIEH.
Huddepenunansueiii oneparop Habna. ['panuent, auBepreHys, poTop.

Jlekumsa 3. MHTerpanbHble XapakTepUCTHKU mojei. [upkynanus, NOTOK BEKTOPHOIO MOJIA.
CBs13b U depeHIMaTbHbIX 1 HHTETPAIbHBIX XapaKTePUCTHK Mojiel. IHTerpanbHble TEOPEMBI.

Jlexuus 4. IloctanoBKa 3a71a4u 0 KOJIEOAHUSIX CTPYHBI.



Jlekuus S. IlocTanoBka 3a1aum 0 KoJeOaHUSIX MEMOpPAHBI.

Jlekuus 6. IloctanoBKka 3a7a4u 0 KOJICOAHUSIX CTEPIKHEH.

Jlexknus 7. ITocranoBKa 3a/1a4 TEIUIONPOBOJIHOCTH.

Jlexuus 8. IlocTanoBka 3amgay nuddy3uu.

Jlekums 9. IlocraHoBKa 3a1a4 I'MAPOIMHAMUKHY.

Jlekuus 10. [TocTanoBka 3a1a4 as ypaBHeHHT MakcBelia.

Jlekuusa 11. Jluddepenunansusie ypaBHEHHsT MaTeMaTndeckod (u3uku. THUIBI ypaBHEHHIA.
Pemenue ypaBHeHui (IOCTaHOBKA 3aJjaul: HAYaJIbHbIE U IPAHUYHbIE YCIOBUS).

Jleknus 12. Knaccudukanust TMHEHHBIX ypaBHEHUH ¢ YaCTHBIMU ITPOU3BOJIHBIMH 2-TO MOPSAKA
C IByMsl HE3aBUCUMBIMU NepeMeHHbIMU. [IpuBeieHre K KAHOHUYECKOMY BUTY.

Jleknus 13. Cucremsl oproroHanpHbIX ¢GyHKUMH. CrenuanbHble (YHKIUH MaTeMaTH4ecKO
¢u3uku. Paznoskenue pemeHuii mo cucTeMaM OpTOTOHAIBHBIX (DYHKIIUH.

Jlekuusa 14. Pemenue aByMepHOro rumnepOo0JIM4ecKoro Au(QepeHnanbHOro ypaBHEHHUS B
MOJISIpHBIX KoopanHarax. @ynkuuu beccens. OproronansHocTh PpyHKIUN beccens.

Jlekumsa 15. Pemenne TpexMepHOro rumnepOOJIMYECKOr0 ypaBHEHUS B  CcepuyecKux
koopaunHarax. IToimmaoMms! Jlexxanapa. [IpucoearHenHslie noarmHoMs! Jlexxanapa.

Jlekuuss 16. Pemenne mnapabommueckoro ypaBHeHus. I[locraHoBka 3amaun. HawanbHble ©
rpaHnyHble yciaoBus. TemmnepaTypHble BoJIHBI. [IpOHMKHOBEHME B3JIEKTPOMArHUTHBIX KojeOaHU B
Cpenpbl.

3auarTus CEMUHAPCKOIo TUIIA - MPAKTHYCCKUEC 3aHATHUA

IIpakTuyeckoe 3ansaTue 1. JjaeMeHTHI BEKTOPHOro aHaau3a (4. 1)
3amaya 1. Beraucnuts gradR.

3amaua 2. Beraucouts grade(R).

3amaua 3. Beraucouts grad 1/R.

3a0aua ons camocmosimenvHo20 peuienust

Beraucnuts grad(ewy).

IIpakTHyeckoe 3aHsATHE 2. DJIeMEHTHI BEKTOPHOI0 aHAIM3a (Y. 2)
3anayva 1. [Tomyuurs BBIPAKEHUE grado B cq)epnqecxon CUCTEME KOOpJMHAT.

3agayva 2. Berauciauts grad(aR) rae d = const, a R- paguyc-BEKTOP.
3aoaua ons camocmosmenvpHo2o peueHus
Haiitu divgrad ¢

IIpakTHyeckoe 3ansTHE 3. DJIeMEeHTHI BEKTOPHOI0 aHaIu3a (4. 3)
3agaua 1. IlpowuttocTpupoBaTh MaTeMaThueckyro Teopemy Octporpaackoro-I'aycca Ha

npuMepe paauyca-Bekropa R. B kauecTBe oObemMa HHTErpHpOBaHMs B3sTh Map paauyca R, a B
KauyecTBE 3aMKHYTON MOBEPXHOCTU — CPEpUUECKYIO MOBEPXHOCTH paanyca R.
- -
3amaua 2. [lokazats, 4To 955 (rotA)dS =0
3aoaua ons camocmosmenvHo2o peueHus

— - —
Ilokazate, 4TO gﬁs BdS = 0, rae B - BekTOp MHAYKIMKA MarHUTHOTO TOJISI.

IIpakTHyeckoe 3aHaTHE 4. DJIeMEHTHI BEKTOPHOI0 aHAIU3a (4. 4)
3anava 1. Ha ocHoBanuu teopemsl OcTporpaiackoro-I'aycca nokasars, 4To div(rotA) =0.

. P _Rd
3amaua 2. [Tokaszarts, 94TO dwE = EE( ) rmue P= P(R)

3aoaua Ons camocmoamenbHo2o peuieHus
Brerauciauth pPOTOp paanyca-BCKTOpA.



IIpakTHyeckoe 3aHaTHe S. HekoTropble MeTOABI pellieHHs YPAaBHEHUIl MaTeMaTHYeCKOH
buszukn.

. %u ou
3anaua 1. Haiitu o0uiee pemenune ypasHeHus x 2 avox T 2x P 0.

IIpakTuueckoe 3ansitue 6. Pemenne ypaBHeHHsI CBOOOJAHBIX KOJIeOAHMI CTPYHBI,

3aKpenJIeHHOI Ha KOHIIaX, METO/IOM pa3/ie/ieHHsl epeMeHHbIX.
. %u 5 0%u

3amava 1. HaI/ITI/I pCLICHUE ypaBHEHHS ; = a? 52> YHOBICTBOPSIOIIEE YCIOBHAM u(0,t)=0,
u(1,t)=0; u(x,0)= f(x) (x 0) =0, rme f(x) = ”0" , mpu 0<x<I/2, f(x) = 2”0"+ 2u,, pu 1/2<x<l.

3amaua 2. CprHa, KOHIIBI KOTOpOit BaerHHeHH B Toukax x=0 u x=I, OTTﬂHyTa B HAYaJIbHBIN
MOMEHT BPEMEHHM B TOYKE X=C W OTHylleHa Oe3 HaudanbHO# ckopoctu. Ompemenuth U(X,t), ecnu
u(c,0)=h.

3amaua 3. CTpyHa, KOHIIBI KOTOPOM 3aKperuieHbl B Toukax X=-1 u X=|, B HauanbHbBIH MOMEHT
BpEeMEeHH HMeeT napaboirueckyro Gpopmy ¢ BepuirHoii B Touke U(0,0)=h, 3aTem cTpyHa oTmnymiena 6e3
HavaabHOM ckopocTr. Onpenenutsd U(X,t).

3aoaua ons camocmoamenvHo2o peuieHus

N 9%u 02u
Haiitu perienue ypaBHEHHS — = 92 —2» YZIOBIETBODSIOIIIEE YCIOBHSM u(0,t)=u(2,t)=0; rue

62
u(x,0) ——si

P
3” “ (x 0) = sinmx.

IIpakTuyeckoe 3ansaTue 7. @opmya Jlamamodepa 15 BOJTHOBOT0 YpaBHEHHUSI.
3anada 1. HailTu penreHre BOJTHOBOTO YpaBHEHUS JUIS 33JaHHBIX HaYaJIbHBIX YCIOBHUU

a2 a2 )
v=1 “u(x, 0) = cosx,a—?(x,O) =x-1.

9tz 40x2’
3agaua 2. beckoneunass ~ cTpyHa ~— uUmeeT B HAYyaJIbHbIA ~ MOMEHT q)opMy
1—|x—1[,x €(0,2) 82u
u(x,0) = . HaganrnHast CKOpoCTEs paBHA HYIIIO. YPaBHEHHE C bl — = 2 —
(x,0) { 0,x ¢ (0,2) p p y p TPYHRL 52 6x2

Haiitu ¢popmy ctpynsl ipu t=60 cek.
9%u  9%u ou  9%u
3amaua 3. JIBa (u3HMYECKUX TIpoliecca OIMMCHIBAIOTCS YpPaBHEHUSMU 92 a2 U 3 ez
COOTBETCTBEHHO. TOJBKO B OJTHOM M3 HUX 00a HampaBleHUS X0J/la BPEMEHU paBHOIpPaBHBI. B kxakom?
Kak 310 oTpakaercst Ha mocTaHoBKe 3a7a4u Koy Asist Ka)Ka0ro U3 ypaBHEHUN?

3aoaua ons camocmosmenvpHo2o peueHus.
2

PemnTs ypaBHEHUE 3_1: = 4;, ecm t>0, -o0<x<+o0, u U(X,0)=0, —( ,0) = {

1,x € (0,2)
0,x € (0,2)

IIpakTuyeckoe 3ansaTHe 8. PemeHue JABYMEepPHOro runepooIMYeCKOro ypaBHEHHS

(YypaBHeHHsI KOJIeOaHMI PSAMOYT0JIbHOI MeMOpaHbI)
. 1 92 92 92 _
3amaya 1. Haiitu peuieHue ypaBHEHUS 292 a9 ay2 u(x,y,t) =0 g 3amaHHBIX

HavalbHBIX ®  rpaHuudbix  ycmoBuit:  U(0,0,t)=u(0,a,t)=u(b,0,t)=u(a,b,t)=0; u(x,y,0)=(X,y);
Z—?(x,y, 0) =0.

IIpakTnueckoe 3ansaTue 9. Pemenue 3-X MepHOro ypaBHeHHs THIEPOOJIMYECKOr0 THIIA B
AEKAPTOBbIX KOOPAMHATAX

2
3amaua 1. Haiitu pemenue ypaBHeHUs (,,_12;? — A) u(x,y,z,t) = 0 g 3a7aHHBIX HAYAILHBIX U
TPaHUYHBIX ycnomﬁ- 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)=o(x, y,z) (x y,2,0) =0

IIpakTuuyeckoe 3ansitue 10. Pemenne ypaBHeHust TeI[.J'lOI[pOBOIlHOCTI/I meroaoMm Pypee.
o ou 2 6
3amaga 1. Haiitu pemieHue ypaBHEHUs BHJIA G- =2t F(x,t) ¢ KpaeBbIMU YCIOBUSIMHU

u(0,t)=u(l,t)=0 u HauaapHBIM ycrmoBueM U(X,0)=(X).



ou 2 0%u _
3ajaua 2. Haiitu penieHue ypaBHeHUsS — = a’ S YAosieTsopsiomee yenosusm: U(0,1)=0,

ot
x,0<x<1/2
u(l,t)=0, t>0; u(x,0) = {l —x1/2 < x/< !

3anaya 3. Peminte METOIOM pa3/ieieHHsl HEPEMEHHBIX CIEAYIOIIYIO 3aady [UIsl HEOIHOPOAHOIO

YPaBHEHHUS TCHJIOHpOBOI[HOCTI/Ia—u = a2 o%u >+ 2x + 1, 0<x<I, t>0; u(0,t)=1, u(1,t)=2, u(x,0)=x+1.

at
3a0aua onsa camocmoamenbHo20 pemenuﬂ
o ou 0%u
Haiitu pemrenue ypaBHEHUS 57 = onz> YHOBICTBODSIOIIETO yCIOBHAM u(0,t)=0, u(1,t)=0;

u(x,0)=u(1-x)

IMpakTuuyeckoe 3ansitne 11. YpaBHeHune Tel]JIOleOBOI[HOCTH JJISL CTAIIMOHAPHOTO CJIy4ast.

o 2 62
3anayva 1. Haiftu pemienue YpaBHEeHHs —— + — + Pl =0.

3aoaua o camocmoamenbHo20 pemeuuﬂ
Ucnons3ys (1)opMyJ1y HyaCCOHa HaiiTh pemeHue 3amaun  Komwm 11 ypaBHEHMS

du _
TEMIONPOBOJHOCTH: — = =132 Y Ul = e X

ot ox2’

IMpakTnyeckoe 3ausiTue 12. 3axaua J{upuxie aias kpyra.
d%u d%u
3agava 1. Pemuth ypaBHEHHE BHUAA rzm + T + 907 0 mpu ycioBuw, 410 Ul,—g = f (@),

rae f(¢p) — HenpepbiBHAsS QYHKIIHS.
3aoaua ons camocmoamenvHo2o peuieHus
Pemuts 3amauy dupuxie ais ypaBHenus Jlamaca s kpyra Au=0, 0<r<3,
ulrp = @* + 69 + 1

IIpakTHyeckoe 3aHsaTHe 13. BhIHYKIeHHbIE KOJIEOAHHS CTPYHBDI.

2
3amaua 1. Pemuth ypaBHEHHE BHA T aZa >+ F(x,t), roe u(x,0)=e(x), u(0,t)=u(l,t)=0;

5 ot?
u
5;(X,0):=1P(X)
3a0aqa aﬂﬂ CAMOCMOAMENbHO20 PEeULEeHUA
0%u 2u
Pernth MeTOIOM pa3jieieHus EPEMEHHBIX CIIEAYIOICEe YPaBHCHHE: =a’—+2x+1, 100
d0x?

62
u(0,t)=1, u(l,t)=0, u(x,0)=1-x/1; —(x 0)=0

IIpakTHyeckoe 3ansaTHe 14. YpaBuenue Ilyaccona B kojbIe.
3amaua 1. Pemmrh METOJOM pasjielicHUs] MEPEMEHHBIX CIEAYIONIYIO 3a1ady Ui ypaBHEHHS
ITyaccona B koJbiie 0<a<p<b mpu m=1,2,3. Au(p,p)=2, u(a,)=0, u u(b,p)=cos(me).

IIpakTnueckoe 3ansaTue 15. [IpuBeaenne ypapHeHusi K KAHOHHYECKOMY BHY.
3anava 1. Onpenenuts TN ypaBHEeHUN. [IpuBecT K KAHOHUYECKOMY BULY
0%u 0’u  0%*u Ju ou

0x? +46x6y+ d0y? +§+@_x2y =0
3agaua 2. Kakum OyeT KaHOHMYECKU BUI YPABHEHUS: X 2 ZZTZ —y? ZiyLZL = 0, x>0, y>0?
3aoaua ons camocmoamenvHo2o peuieHus
Kakum Oyzner kaHOHUYECKHA BU]T ypaBHEHHUSI: % — 6 ox0y LI 10 — + ——3 z—; = 0.

IIpakTnueckoe 3ansitue 16. PemeHue ABYMepHOro rumepooIM4ecKOro ypaBHEHHMs B
NOJIMIPHBIX kKoopanHaTtax. @Pynkuuu becceus.

3amaua 1. PemuTh ypaBHeHHME KoJI€OaHUN Kpyrjoi MeMOpaHbl B TOJSIPHBIX KOOpIMHATax

10 .. A

(ﬁﬁ_m (p) u(r,,t) =0 s 3agaHHBIX HAYaIbHBIX W TpaHu4HbIX ycnosuit: U(R,,t)=0;

U(R,9,0)=y(r); u(R ®,0) = 0.



CamocrosiTesibHas padora

Texymas camocrosiTenbHas padoTa CTyAEHTa HampaBiieHAa Ha YIIyOJieHHE M 3aKperuieHue
3HAHWH CTYJICHTOB, U Pa3BUTHE MPAKTHUYECKUX yMeHuU. OHa 3aKiF0YaeTcs B paboTe ¢ HCTOYHUKAMH,
IIOUCKE U 0630pe JIATCPATYPHI U JICKTPOHHBIX HCTOYHUKOB, I/IH(I)OpMaI_II/II/I 110 3aJaHHBIM TEMaM KypcCa,
Omepexarollel caMOCTOSATENbHON pabdoTe, B H3yUYEHUU TEM, BBIHECEHHBIX Ha CaMOCTOSTEIbHYIO
popadoOTKy, HOJArOTOBKE K MPAKTUYECKUM JTa00PATOPHBIM 3aHATHUSIM.

CamocTosTenbHas BHeayAUTOpHAasi paboTa CTY/I€HTOB COCTOMT B:

* TpopabOTKE TEOPETUYECKOTO0 MaTepuaja, COCTABICHUU KOHCIIEKTA 10 TeMaM, BHIHECCHHBIM
Ha CaMOCTOSITEJIbHOE U3Y4YEHUE;

*  CaMOCTOSITEIIBHOM padoTe 1o MOATOTOBKE K KOHTPOJIBHOH padoTe.

Bormpocs! 151 caMOCTOATENBHOIO U3YUEHHUS:

Tema 1. JjieMeHThl BEKTOPHOI0 AHAJIN3A

[Tonstne gusnyeckoro nosia. Buasl noseit. [lpumepsr.

Ten3opHbIif XapakTep PU3NYECKUX BETUUHH.

BexropHnslii onepatop HaOna. ['paguent u ero pusndeckuii cmbici. [Ipumepst.
Jluseprenuus u ee puznueckuid cMpici. [Ipumepsr.

PoTop BexkTopHOTro noJs u ero ¢puznueckuii cmeici. [Ipumepsr.

NHterpanbublie xapakTepucTuku nosen. [lotok Bekropa. @usnyecknii cMbica. [Ipumepsr.
HNHTerpanbHble TEOPEMBI BEKTOPHOTO aHainu3a. [Ipumepsl nCnosib30BaHus 3TUX TEOPEM.

NogahkrwhE

Tema 2. MoaenupoBanne Gu3nyecKux nNpoueccon

1. Kakue npeamnosoXxeHust UCIOJIb3YIOTCS TIPH MOJISTMPOBAHUH TIPoIlecca KoJIeOaHu CTPYHBI?

2. Yto ommchIBaOT (H)YHKIIMH, BXOISIINE B HAYAILHBIC YCIOBUS 33/1a49H O KOJICOAHHUSIX CTPYHBI?

3. B 1eMm oTimumne ypaBHEHHS KOJI€OaHUN CTPYHBI OT ypaBHEHHUs KOJIeOaHNH MeMOpaHbI?

4. KaxoB (usnueckuii CMbICI U pa3MEPHOCTh YUCIOBOTO MHOKHUTEIS, BXOJSAILIETO B BOJHOBOE
ypaBHEHUE?

5. Kakue tunsl nuddepeHunaibHbIX YpaBHEHHI B YaCTHBIX MPOW3BOJHBIX MOKHO MOJIYYHUTH
TIpU MOJACIIMPOBAHUY TIpoliecca KojaeOaHuii MeMOpaHbI?

6. B kakoM ciydyae ypaBHeHHE KoJieOaHWH MeMOpaHbl TPEACTABISIET COOOW OJHOMEPHOE
BOJIHOBO€ ypaBHEHUE?

7. Kak craButh rpanuyHoe ycimoBue npu r=0 B 3agaye 00 OCECHMMETPHUYHBIX KOJIeOaHUSIX
KpyrJioii MeMOpaHb1?

8. Kakum o00pa3oM MOAETUPYIOTCS TOYEYHbIE BO3JCUCTBUA IMPU IOCTAaHOBKE 3a/Ja4y
MaTeMaTH4eCKOW Pu3nKu?

9. Kak omnpenenuTs KOJWYECTBO YCIOBUN (FPaHUYHBIX M HAYaJIbHBIX), HEOOXOIUMOE IS
OJIHO3HAYHOU Pa3pelIMMOCTH YPaBHEHUS B YACTHBIX MPOU3BOIHBIX?

10.YeMm oTnuuaroTcs ypaBHEHUS MPOJOIBHBIX U MONEPEYHBIX KOJICOAHUN CTEPKHS?

11.CkonpKO TPAaHUYHBIX W HAYAJIbHBIX YCIOBUN HEOOXOAMMO Ui Pa3peliuMOCTH 3a/add O
MIPOJIOJILHBIX KOJIEOAHUSIX CTEPHKHS?

12.KakoBbl BapHaHThl TPAHUYHBIX YCIIOBUMN MPU 3a/IaHUU YIPYTOM CHIIBI Ha KOHIIAX CTEPIKHS?

13.. CkoNBbKO TPaHUYHBIX YCIOBHI HEOOXOIUMO Ui Pa3pelIMMOCTH 3aJaud O MOMEPEUHBIX
KoJieOaHuUsAX CTep>KHA?

14 .TTpuBenuTe mpUMephl TPaHUYHBIX YCIOBUH B 3a7a4ax 00 u3rubde crepxHs (0anku)?

15.Kakue ¢usnueckue 3aKOHBI UCTOJB3YIOTCS MPHU TOCTAHOBKE 3ajad TEIIONPOBOJAHOCTH H
mhdy3un?

16.Kak nmocTaBuTh yCIOBHE TEIUIOBOM M30JSIIUU Ha TpaHuIle Tena?

17.Yto Takoe ycioBHe U3MTydyeHus Tera no 3akony Herotona?

18.B kakoMm ciy4ae B 3a/1a4aX TEIUIONPOBOJHOCTH CTABSITCS YCIOBUS CIIMBAHUS?

19.Kakue HensBecTHbIE (YHKIIUU TPeOyeTcs ONMPENeUTh B 3a/1a4axX TUIPOJMTHAMUKHU?

20.Kakue gu3ndeckrie 3aK0OHbI UCTIONB3YIOTCS MPU MOCTAHOBKE 3374 THAPOIMHAMUKN?

Tema 3. Knaccupukanus audpepeHunaIbLHbIX ypABHEHHH B YACTHBIX IPOU3BO/IHBIX
1. Ha gyem ocHoBaHa kiaccudukanus auddepeHnnanbHbIX YpaBHEHUH B YaCTHBIX POU3BOTHBIX
B CIy4ae N- HE3aBUCUMBIX IEPEMEHHBIX?



2. Kak npoBouTh KJIaCCU(PUKALUIO ypaBHEHUH C IEpeMEHHBIMH KOdppureHTamu?

3. IlpuBecTn mpuMep ypaBHEHHUs, KOTOPOE MPUHAICKHUT K PAa3HBIM THIIAM B Pa3HBIX 00JIACTSIX
M3MEHEHHSI IePEMEHHBIX.

4. Kak mpoBomuTca Kiaccupukanus B ciaydae IUPepeHIHaTIbHOIO YpaBHEHHS C ABYMS
IIEPEMEHHBIMU?

5. YUTO Takoe XapaKTepUCTUKU?

6. Kak npuBOAUTH ypaBHEHHE BTOPOTO MOPS/IKA K KAHOHUYECKOMY BHLY?

Tema 4. YpaBHennst MateMaTudeckoid pusuku. O0uue nocTaHOBKH 32124
KakoBbI yc10BUs KOPPEKTHOM IOCTAHOBKY 33/1a4M 0 Afiamapy.
[ToctaHOBKa KakMX (PU3UUECKUX 33]a4 COJCPKUT BOJHOBBIC YPaBHEHHUS?
[TocTanoBKa KakuxX (pU3MYECKHX 3a7a4 CONEPKUT ypaBHeHHUe [Iyaccona?
[TocTanoBka kakux (pU3NYECKUX 3a7a4d CONEPKUT ypaBHeHUE ['enpmrombia?
[TocTanoBka kakux (pU3MUeCKHX 3a7au colepKkUT ypaBHeHue DOypobe?
Jaiite onpeneneHne peieHus KpaeBou 3ajauu Mpyu rpaHUYHBIX ycnoBusx 1,2,3 poxa.
Uto Takoe BHYTPEHHSSI U BHELIHSIS 331a4u?
Uro Takoe ycinoBue paspemmmocty 3a1aun Heitmana?
. KakoB ¢u3nueckuii cMbIC yCIOBUS Pa3peUIMMOCTH B 337a4axX TEIIONPOBOJHOCTH?
10 Jlaiite onpenenenne HauaaIbHO-KpaeBOH 3aa4uul s ypaBHEHUS apaOOIMUecKOro TUIIA.
11.Kakue mpomecchl COOTBETCTBYIOT HauyalbHO-KpaeBbIM  3ajadyaM JUIsl  ypaBHEHUil
napaboJinyecKoro Tumna?
12.Y10 Takoe yclioBUSs COTIACOBAHMS IPAaHUYHBIX M HAYaJIbHBIX YCIOBHNA?
13./laTh onpeienieHre HaYaIbHO-KPAeBOM 3aauM JUTsl YPAaBHEHHSI THIIEPOOINIECKOTO THTIA.
14 Kakue COOTHOILIEHHUS HCIOJIB3YIOTCS TPU JOKa3aTeNbCTBE €IWHCTBEHHOCTH pELIeHUI
KpaeBbIX U HaualbHO- KPAEeBBIX 3aa4 JJIsl ypaBHEHUH B YACTHBIX IPOU3BOIHBIX?
15.Kak uccnenyercss yCTOMYMBOCTH 3a7]a4 MAaTEMaTHIeCKOW (PU3UKHU?
16.Kakue mpomecchl COOTBETCTBYIOT HauyalbHO-KpaeBbIM  3ajauyaM JUIsl  ypaBHEHUil
TUTIEPOOTMIECKOTO THTIA?
17.Kaxk Ha3pIBaeTCs pelIeHre, UCIoib3yeMoe B MeTo e Jlamambepa?
18.Kak mpumenuts Meto JlamamOepa B cirydae CTpYHBI ¢ 3aKPETUICHHBIM JIEBBIM KOHIIOM?
19.Korna pemenue J{anamOepa MOKHO UCHOIB30BATh ISl CTPYHBI KOHEUHBIX pa3MepoB?
20.KakoBbl orpannyeHusi Ha (QYHKIUHU, ONPEIEINAIONINEe HEOJHOPOIHbIE HAayalbHBIE YCIOBUS,
JUIS TIOJTy4EHUs KJIACCHUECKOTo peuieHust MmetoaoMm Jlanambepa?

CoN~WNE

Tema 5. Uurerpan ®ypbe B 1eiiCTBUTEIbHON U KOMILIEKCHOH (popme

1. ChopmynupoBats 3amauy lItypma-JInyBumis (1Ba BapuanTa GOpMYITHPOBKH).

2. Jlatp ompeneneHue COOCTBEHHBIX 3HAue€HUIl M cOOCTBEHHBIX (QyHKUMH 3amaum IllTypma-
JInyBuis.

3. B uem paznuuue 3amaun HI-JI u 3amaunm Komwm s oObIKHOBEHHBIX AupdepeHnnanibHbIX
ypaBHEHUI?

4. UYto Takoe psaasl Oypbe?

5. Uro takoe HepaBeHCTBO beccens?

6. B ueMm 3akirodaeTcss MUHUMH3UpYIOLIee cBONCTBO ko3¢ puirenToB Oypoe?

7. KakoBblI ycI0BHS TEOPEMBI pa3sioskeHust pyHKIMHU B psin Dypre?

8. Ha kakoii npouenype ocHoBaH Meto] Dypbe?

9. . Uro Takoe crenuagbHble QyHKIMHU?

10.Ha3oBuTte crienuaibHble GYHKIUH, CBA3aHHBIE C OTepanyeil HHTerpUpOBaHMUS.

11.. HazoBute cneuuanpHble (YHKLUUHU, CBsI3aHHBIE C perieHneM auddepeHnuantbHbIX
YPaBHEHUHU.

12.Kak npu pemieHuu (GU3NYECKOH 3a1aud MOKHO MOJYy4HTh AuddepeHnnaibHoe ypaBHEHHE
beccena?

13.MHTerpanbHble MpeACTaBIECHUS KaKUX (YHKIMHA MCIIOJIB3YIOTCS JUUIsl BBIBOJA MHTErPAbHBIX
NPEJCTAaBICHUN IMIMHAPHUUECKUX (PYHKLIUHN?



14 Kakue Buzapl 3amauy lltypma-JInyBuiuis MOKHO IIOCTaBUTh Jjsi ypaBHeHus beccens c
napamerpom?

15.Kak npu pemieHUN (GU3NISCKON 3a7a4ll MOXKHO TMOJYYHUTh MU depeHIInaTbHOe YpaBHCHUE
Jlexxannapa?

16.Kaxue tunsl ypaBHeHu# Jlexanapa MoIydaroTCs IPU Pa3IMuHbIX 3HAYCHUAX ITapaMeTpoB?

17.Y910 Takoe npousBosmas GyHKIH U moJuHoMoB Jlexxanapa?

18.Ilepeuncnuth cBOCTBa MOJUHOMOB Jlexkanapa?

19.Kakue COOTHOWICHHUS WCHOJB3YIOTCS TIPU BBIBOJAEC PEKYPPEHTHBIX COOTHOIICHUH IS
nojnHOMOoB Jlexanapa?

20.Yto Takoe mprcoeAMHEHHOE YpaBHEeHUE Jlexkanapa?

21.1lpu pemieHWM KakuX 3a7ad B PEIICHUH MOTYT MOSBUTHCS NPUCOCAMHEHHBIC (QYHKIHH
Jlexxanapa?

6. Kpurepuu oueHuBaHus pe3yabTATOB OCBOEHMS U CHUIIHHBI (MOIYJIA)
6.1. OueHovHble cpeACTBA U KPUTEPUH OLEHUBAHMS VISl TEKYLIeH aTTecTaluu

KonTtpoabnas padora
1. Omnpenenuts Tun ypaBHeHus. [IpuBecTu kK KaHOHHYECKOMY BUTY.
Uy + 4y + Uy, +uy +u, —x%y =0
2. HUcnomw3ys MeTon pas3jieleHusl epeMEHHBIX, HAUTH pelIeHHe OJHOPOJIHOTO BOJIHOBOTO
YPAaBHCHUS Uy = azuxx, O<x<l, t>0 mpu cieayrOMUX TIPAaHUYHBIX W HAYAIbHBIX

. .3
yenosusix: U(0,t)=u(l,t)=0; u(x,0) = sm?x + sin Tﬂx; u;(x,0) =0.
3. PemmTh METONOM pa3jeNieHHs TEPEMEHHBIX CIIEAYIOMYI0 I  HEOJHOPOIHOTO

YPaBHEHHUS TEIUIOMPOBOJHOCTH Uy = AUy, + 2x + 1, 0<x<l, t>0 npu crexyrommx
IpaHUYHBIX M HadanbHbIX yemoBusax: U(0,t)=1, u(l,t)=2, u(x,0)=x+1.

Kpurepun oueHuBaHMsI KOHTPOJbHOM PadoThI:

CryneHTy 3aCUUTBIBACTCA BBITIOJIHEHNE KOHTPOJIBHOM paboThl B Cilydae, €Clid OH BBITIOJHSET
npaBuibHO Oosbie 50% 3amaHuil TaHHOM pabOThI U MOXKET OOBSICHUTH XOJ1 PEIICHUS YKa3aHHOU
IperojaBaTesieM 3aauu.

6.2. OnleHOYHbBIE CPEACTBA U KPUTEPUHU OLEHMBAHUS VISl IPOMEKYTOYHOM ATTeCTALMU

Bomnpocsl Kk 3xk3aMeny

1. TlonsTtue ¢usznueckoro mois. Buaer moneit. [Ipumepsr.

2.Bexropnsrii onepatop Habna. ['pagueHT u ero ¢pusudeckuit cmuici. [Ipumepsr.

3. duBeprennus u ee puznueckuid cMpici. [Ipumepsr.

4.PoTop BEKTOPHOTO MoJisl U ero Gusndeckuii cMbIci. [Ipumepsr.

5.MHTerpansHbie XapakTepucTHKH mosei. [lotok Bekropa. ®usnueckuii cMmpici. [Ipumepsr.

6. Hupkynsus BeKTOpHOTO noiist. @usudeckuii cMbici. [Ipumepsr.

7. Maremaruueckas Teopema Octporpaackoro-I aycca.

8. Maremaruueckas Teopema Ctokca.

9. TlocraHoBKka 3a7auu 0 KOJeOAHUU CTPYHBI.

10. [TocTanoBka 3a1a4u 0 KoJeOaHUH MEMOpPAHBI.

11. [TocTaHoBKa 3a/1a4¥ O IPOAOIBHBIX KOJEOAHUAX CTEPIKHSL.

12. TlocTaHoBKa 3a/1a4¥ O IOTIEPEYHBIX KOTEOAHUSIX CTEPKHS.

13. IlocTaHoBKa 3a/1a4 TETLIOMPOBOIHOCTH.

14. TlocranoBka 3a7au 1updy3um.

15. TlocTaHoBKa 3a/1a4 TUAPOJMHAMUKH.

16. BeiBOJ1 ypaBHEHUS TUHAMUKH HI€aTbHON KUAKOCTH.

17. TlocTaHoBKa 3a/1a4 TUAPOJMHAMUKH JIJISI HECKUMAEMOU U COKMMAaeMOH JKUIKOCTH (Ta3a).

18. 3amaya oOTekaHus Tena CTAlIMOHAPHBIM MOTOKOM HI€aTbHOM HECKUMAEMON KHUIKOCTH.

19. TlocTanoBka 3aa4 uisl ypaBHeHH MakcBera.

20. PactipocTpaHeHue BOJIH B AJTUHHBIX AIEKTPUUECKUX TUHUSX.



21. Knaccudukarus nupdepeHuanbHbIX YpaBHEHHH B YaCTHBIX TPOU3BOIHBIX BTOPOTO
Mops/IKa.

22. llpuBenieHre TMHEHHBIX YPAaBHEHUN C YaCTHBIMH MPOU3BOIHBIMU 2-TO TIOPSIIKA C IBYMS
HE3aBUCUMBIMH ITEPEMEHHBIMU K KAHOHUYECKOMY BHLY.

23. PenieHre ypaBHEHUS THIIEPOOTHMUECKOTO THITA METOIoM Dyphe (KoJiedaHne CTPYHBI).

24. IlpumeneHue o0IIero HHTErpata ypaBHEHUs B YaCTHBIX IPOU3BOIHBIX. MeToa
HanamOepa B 3a7a4ye 0 KoJIeOaHUSX HEOTPaHUUECHHOHN CTPYHBI.

25. Pemenne ypaBHeHUS KOJIeOaHUS MPSMOYTOILHONW MEMOpPaHBI.

26. [onspHbIe, MUIMHAPUYECKUE, U chepuueckne koopauHatel. Oneparop Jlamnaca B
MOJISIPHBIX, IIHHIPUYECKUX U CHEPUIECKUX KOOPIMHATAX.

27. Pemenne ypaBHeHUs KoJiebaHus Kpyriaoid memOpansl. @ynkimn beccens.

28. Pemenne ypaBHeHUs mapabOIMIecKOTo TrIa MeTo oM Dyphe.

29. TemnepaTypHbIid pexxuM 3emii. TerioBbie BOJTHEI.

IIpumMep rK3aMeHALMOHHOTO OHIeTa

1. JuBeprenuus u ee puznueckuii cmpici. [Ipumepsr.
2. Pemnienue ypaBHEHUS TUNIEPOOTUYECKOTO TUTIA MeToA0M Dyphe (KojebaHue CTPYHBI).
3. OnpenenuTh TN ypaBHEHHS U TIPUBECTH €r0 K KAHOHUYECKOMY BHTY

Uyy + 4y + Uy, +uy +u, —x%y =0

3aBenyromuit kadenpoit A.B. [Troanun

Kpurtepun oueHuBaHusi YPOBHS OCBOCHUS M CUMIINHBI

[ToOXKUTENBPHYIO OILIEHKY Ha 9K3aMEHE IOJy4YaeT CTYACHT, BBITIOJHHUBIINN KOHTPOJIBHYIO
pabory.

Ha sx3amene oLleHKa «OTJIHYHO» BBICTABIISIETCS CTYAEHTY, KOTOPBII:

1) Tiry0OKO M TIPOYHO YCBOWJI MPOTPAMMHBIM MarepHail B MOJHOM OOBbeMe, MCUEPITBIBAIOIIE,
I'PaMOTHO M JIOTUYECKU CTPOMHO €ro M3JIaraer, 4eTKO (OpMYJIUPYET OCHOBHBIE MOHATHUS, IPUBOJIUT
COOTBETCTBYIOILAE TPUMEDHI;

2) yBEPEHHO NPUMEHSET TEOPETUUECKUE 3HAHUS K PEIICHUIO IPAaKTUYECKUX 3aa4;

3) cnocoGeH K caMOCTOATENbHOMY ITOIIOJHEHNIO M OOHOBIJIEHUIO 3HAHUI;

OneHKa «XOpo1I0» BbICTABIIAECTCS CTYACHTY, KOTOPBIN:

1) TBepao yCBOMJI HPOTrpaMMHBI MaTepuaj, I'paMOTHO U IO CYIIECTBY H3Jaraer ero 6e3
CYIIECTBEHHBIX OIINOO0K;

2) NpaBUIBHO MPHUMEHSET TEOPETUYECKUE IOJIOKEHUS MPHU PELICHUH KOHKPETHBIX 3a/1ad, He
JOIIYCKAa€eT CYIIECTBEHHBIX HETOUHOCTEH B ITPOLIECCE PELICHUS 3a/1a4;

3) mo XoXly W3JIOKEHUs JOIycKaeT HeOOJbIINE HETOYHOCTH, HE MCKAaXKAloIHe COAEp)KaHUs
OTBETA.

OneHka «yA0BJIETBOPHTEIbHO)» BbICTABIIACTCS CTYACHTY, KOTOPBII HE COBCEM TBEPJIO BJIAICET
IIPOrPAaMMHBIM MaT€pHUaJIOM, 3HAET OCHOBHBIE TEOPETUYECKHE IIOJOKEHUS M3y4aeMoro Kypca,
oOnagaer JOCTaTOYHBIMU [UI TPOJOJDKEHUS OOydeHMs M HpejcTosnied mnpodeccuoHaIbHON
JESITENbHOCTH, 3HaHWsAMU. [Ipn oTBeTax NOMyCKaeT MajoCyIECTBEHHBIE MOTPEIIHOCTH, UCIIBITHIBAET
3aTpyJHEHMS IPU PELLIEHUH 3a4a4.

O1eHKa «Hey/10BJ1eTBOPUTEIbHO» BBICTABIISETCS CTYJEHTY, UMEIOLIEMY Cepbhe3HbIE MPOOEIbI
B 3HAHWU y4yeOHOTO MaTepHaja, B YMEHMU pellaTh 3aJay; €ro ypoBEHb 3HAHUN HEJIO0CTATOYEH JUIs
nanbHelei yueobl u Oyaymiei npodeccnoHaabHOM e TETbHOCTH.

7. IlepeyeHb OCHOBHOI M I0NIOJHUTEJIBbHOM y4eOHOM JIUTEepaTyphI
7.1. OcHOBHas JuUTEpaTypa
1. TIlamun, B. B. Mertoasl matemaruueckoit ¢pusmku. JlekimoHHBIN Kypc : yueOHOE mocoOue
s By3oB/ B. B. Ilamun, E. B. PagkeBuu. — 2-e u3n., ucnp. u jgon. — MockBa : M3naTenbcTBo
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7.3.11epeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTepHeT»
1. https://www.lektorium.tv/lecture/15260 - nekiuu Mo Kypcy
2. https://teach-in.ru/course/mathematical-physics-bogolubov/about - onnaita-kypc

8. MarepuajibHO-TEXHHYECKOE o0ecleyeHne

YueOHast ayauTOpusi VI NPOBeJAeHUS] 3aHATHH JIEKHMOHHOr0 THIA, OCHAIllEHHAs
CTaHJApTHOH  ydyeOHOH MeOenblo, MyJIbTHUMEIUANPOEKTOPOM, HOYTOYKOM, KOJOHKaMU H
MHTEPaKTUBHOMN TOCKOH.

YueOHast ayquTopus AJs NPOBeJeHUs 3aHATHH CEeMHHAPCKOr0 THNA, TPYNNOBBIX M
HHIUBHAYATbHBIX KOHCYJbTAIMH, TeKyWIero KOHTPOJsl M MPOMEeKYTOYHOH aTTecTanMH,
OCHAIIIEeHHAas CTaHJapTHOM yueOHOM Mebenbio.

ITomemenne UIsi CaMOCTOSITENIbLHOM PadOThI — KOMITBIOTEPHBIH KJIACC C JOCTYIOM K CETH
«HUuTeprer» u QUOC Cmonl'V.

9. IlporpamMHoe o0ecnieyeHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuieH3us
66975477 ot 03.06.2016 (6eccpouHo).
Oobyuatomumes  obecrieden  jgoctyn  k  OBC  «lOpaiit», gocTyn B 3JEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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