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CDaKYJ'IBTCT MAaTEMAaTUKHU U KOMIIBIOTCPHBIX HAYK

PABOYAS ITPOT'PAMMA JTUCHUITJIMHBI
«YpaBHEHUS MAaTEeMATHYCCKON (PUIUKI
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OOpazoBaTenbHas MporpaMma:
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PaGouast mporpaMma IUCHUIUIIMHBI «Y paBHEHUS] MaTeMaTHYecKOi puznkm»
coctasiyieHa B 2022 roay B cooTBeTcTBUHU ¢ TpeboBaHusiMu GI'OC BO 110 HanpaBieHHUIO

nmoarotoBku 01.03.02 Ilpuxknaonas mamemamuxa u urnpopmamurxa (yposetv
oaxanaspuam) or 10.01.2018 r. Ne 9

Pazpabotuuk: kagedpa duggepenyuanvrvlx ypasnenuil u GyHKYUOHATIbHO2O AHANU3A,
CupaxynuaoB M.M., 1. ¢.-M.H., mpodeccop

Pabouas nmporpamMma JUCIUIIIMHBI 0J100peHa:

Ha 3acenanuu kadeaper Y u DA ot «15» mapra 2022 r.,

poTokoJ Ne 8

3aB. kadenpoit @ -7 Cupaxyannos M.M.

Ha 3aceaHnd MeToIu4ecKoi KOMUCCUH (DaKyIbTeTa MaTeMaTUKU U

KOMITBIOTEPHBIX HaYK OT «23» mapta 2022 r., mpoTokoi Ne7.

’ " ’
A /
IIpencenarens ' Puszae M.K.

PaGouas I[mporpamMma IUCHUILIMHBI COTJIACOBAHA C y‘le6H0-MCTOI[I/I‘{CCKI/IM

ynpasiieHueM «31» maprta 2022 r.

Hauansauk YMY (’%/&/ I'acanramxkuena A.l'.
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AHHOTaNUs padoyeil MPOrpaMmMbl JUCUUIIIMHBI

JucuuruiHa YpaBHEHUS MaTeMaTUYecKON (PU3MKH BXOJIUT B BApPHATHUBHYIO 4acTh 00pa3oBaTeIbHOM
nmporpamMMbl O6akanaBpuaTa o HampasiieHuto (crnenuanbHocTr) 01.03.02 IlpukaaaHas MaTeMaTUKa U
uHpopmaTtuka. JluciumiuHa peanusyercs Ha (akyabTeTe MaTEMaTUKH M KOMIIBIOTEPHBIX HAYK,

kadenpoii nuddepeHnanbHbIe ypaBHEHHUS U (YHKIMOHATIBHBIN aHaIIU3.

VYpaBHEHUs] MaTeMaTHYECKOW (U3MKU TpencTaBiseT co0O OOUH M3 TPYAHBIX M BaKHBIX
pa3fenoB MaTeMaTHKH, UMEIOIUN MPUIOKEHUS K (PU3MUECKUM 3ajadaM. OTOT paslell SBIISETCS
IPOJIOJDKEHHEM Kypca OOBIKHOBEHHBIX AU ((epeHINaNbHBIX YPAaBHEHUI U CO3HATEIBHOE €r0 OCBOCHHE
HE MBICIUMO 0€3 YCTOMYMBBIX M TIYyOOKMX 3HAaHMM 1O OOBIKHOBEHHBIM au(depeHInaIbHbIM

YpaBHEHUSM.

IIpuMeHAIOTCA B TMAPOAMHAMUKE, B TEOPUH YIIPYTOCTH U T.1A. JUCHUIUIMHY «Y paBHEHUS

MaTEeMaTHYECKON (PU3UKI» HEOOXOUMO U3YIUTh IS UCCIIEIOBAHUS BOIIPOCOB CBS3AHHBIX C
MEeTOJaMH MaTeMaTHYCCKON (DU3UKH.

KOMIIECTCHIIMU BBIITYCKHHKA!:

JucnunimHa HareneHa Ha popMUpoBaHUE CIeTyIOmen

-CII0COOEH OCYILECTBIIATh MOUCK, KpUTHUECKHUM aHAIU3 U CUHTE3 WH(OpMaluU, TPUMEHSATh

CHCTEMHBIN TOAXO/I JJIs pEIIeHus MmocTaBacHHbIX 3a1a4 (YK-1),

- CIOCOOHOCTBIO MCIIOJIB30BaTh 0a30BLIE 3HAHMS €CTECTBEHHBIX HAayK, MaTEMAaTUKH U I/IH(l)OpMaTI/IKI/I,

OCHOBHBIE (DAKTbI, KOHIICTILUH, IPUHLUIIBI TEOPUH, CBA3aHHBIX C MPUKIAJHON MaTeMaTUKON 1

unpopmarukoi (OIMK-1);

- crmocobeH cobupaTh, 00padaThIBaTh U HMHTEPIPETUPOBATH JJaHHBIE COBPEMEHHBIX HAYUHBIX

HCCIIEI0BaHM, HeOOX0uMbIe JIIsl OPMUPOBAHUS BEIBOJIOB [0 COOTBETCTBYIOIIUM HAYYHBIM

uccnepoanusM (I1K-1). Pabouas mporpaMma TUCIUIUTHHBI TPEAYCMaTPUBAET MTPOBEACHUE

CIICAYIOIIMX BHIOB KOHTPOJISL yCIIEBAEMOCTH B (hOpMe: KOHTPOJIbHOM paboTa U KOJJIOKBHYMA,
MIPOMEXYTOUHBIN KOHTPOJIb B hopMe 3k3ameHa. OO0beM NUCHUIUINHBI 4 3a4eTHBIX €IUHUL, B TOM
quclie B aKaJeMHUUECKHX Yacax 1Mo BUJaM y4eOHBIX 3aHATUN

YueOHbIe 3aHATHSA IS O9HOH (HOPMBI 00yUeHHS ®dopma
MIPOMEXKYTOUHON
B TOM YHCIIE!
aTTecTanuy (3ayer,
e ° {oHTaKTHas1 paboTa 00yUaIOIMXCS C MPENoJaBaTesieM CPC, B Hnib(bepeHHHPOBaHH
N 5 BIf 3aYeT, 9K3aMeH
3 o TOM
s &
3 o 13 HUX anere
(5]
g Jlekuu | JlaGoparop | Ilpakrtudec | KCP | koHCymbra | jnn o
" HBIE Kue 181201
3aHATHS 3aHATHS
5 144 56 28 - 28 - - 52+36 SK3aMeH




1. Illesin ocBOEHUS AU CIUTLITHHBI

Llenpro OCBOEHUS AMCLMIUIMHBI «YPaBHEHUSI MaTEMaTH4ECKON (GU3UKM) SBISETCS OCBOSHHE Pa3IMUHBIX METOJIOB
peLIeHUs] OCHOBHBIX ypaBHEHHH MaTeMaTHYecKoi ¢pu3mku (ypaBHeHui Jlamaca, konebaHus CTPYHBI, TETFIONPOBOIHOCTH).

3. Komnerenuuu odyuaiouerocsi, popMupyembie B pe3y/ibTaTe 0CBOCHHUS JMCHUILINHBI (MepeyeHb

IUIAHMPYEeMBbIX Pe3yJIbTATOB 00y4YeHH .

Kon n
HAUMEHOBaHHUe
KOMIIETEeHIIHH U3

onoIi

Kon u HaumenoBanue
HHAUKATOPA
JOCTHKEHH S
KOMIIETEeHIIHH

[Inanupyemble pe3ybTaThl
0o0y4eHust

IMpoueaypa
OlleHUBAHMS

VK-1. Crrocoben

VK-1.1.3naer npuHIHUIBI

3HaeT: CTPYKTYpY 3a/1a4 B

VYcrHblit onpoc.

OCYIIECTBIISATh cbopa, oTbopa u | 00JIaCTH MAaTEMATHKH, Komnnoxsuym.
TTOUCK, 00001IeHHS TEOPETHYECKON MEXaHUKHU U
KPUTHYECKHUI nHpopManuu. bu3uKy, a Takke 6a30BbIC
aHaJlu3 U CUHTE3 COCTABJISIOLIME TAKUX 3a]1a4.
nHpopmManuu, YMeeT: aHamu3UpOBaTh
MPUMEHSITh MOCTaHOBKY JIaHHOM
CUCTEMHBIN ITOAXO0. MaTeMaTH4YeCKOM 3a1adu,
JUISL pELIEHUS HEO0OXOIUMOCTh M (HJIN)
MTOCTABIIEHHBIX JIOCTaTOYHOCTh UH(OpMALIUU
3amaq JUTSI €€ PeIeHUsI.
Brnaneet: naBeikamu cOopa,
oTbopa u 00001IIeHUS
Hay4YHOH WH(pOpMaIuu B
o0yacTu MaTeMaTHYECKUX
JUCITUTUINH.
VYK-1.2.Ymeer 3HAeT: NPUHLIMIIBI
COOTHOCHUTH MaTEeMaTHYECKOTO
pa3HOPOIHBIC SIBICHUS U | MOJCITUPOBAHHUS

CHCTEMaTH3UPOBATh UX B
paMKax u30paHHBIX
BUJIOB
npodecCHOHATbHON
NeSITETTHHOCTH.

Pa3HOPOJHBIX SIBJICHUM,
CHUCTEMaTU3alUu Hay4YHON
uHpOopMaLnu B 00JIaCTH
MaTEMAaTUKH U
KOMITBIOTEPHBIX HayK.
YMeer: CHCTEMHO TOAXOAUTh
K pELICHUIO 33/1a4 Ha
Pa3HOPO/HBIE SBJICHUS B
o0yacTu MaTeMaTUKU U
KOMITBIOTEPHBIX HayK.
Bnaneer: HaBRIKaMu
cUcTeMaTu3aluu
Pa3HOPOJHBIX SIBJIECHUHN IIyTEM
MaTeMaTUYECKUX
WUHTEPIPETALMMI U OLIEHOK.




VK-1.3.meer
MPAKTUYECKUIN OTBIT
paboThI ¢
UH(POPMALOHHBIMH
HMCTOYHUKAMU, OIIBIT
HAy4YyHOTO ITOMCKA,
CO3JIaHUS HAyYHBIX
TEKCTOB.

3HaeT: COBpEMEHHBIE METO/IbI
cOopa M aHaNMM3a HAYYHOTO
MaTepuaia c
UCTIOJIb30BaHUEM
UH(POPMALIMOHHBIX
TEXHOJIOTHIi; OCHOBHBIC
MeTOAbI paboThI C pecypcaMu
cetu HHrepHer. YwMmeer:
MPUMCHSITh COBpPEMEHHBIE
METO/TBI U CpeacTBa
aBTOMATH3UPOBAHHOTO
aHanu3a M CHCTEMaTHU3alluu
HAyYHBIX JaHHBIX;
MPAKTUYECKH  HCIOJIb30BaTh
Hay4YHO-00pa30BaTeIbHbBIE

pecypcehl Nurtepner B
HAyYHBIX UCCIIEJJOBAHUSIX U B
NEeSITEIIbBHOCTH nejarora.
Bnaneer: HaBbIKaMH
UCIIOJIb30BaHUs
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHIl B OpraHu3alyu u
MIPOBEICHUU HAy4YHOTO
UCCJIEIOBAHMUS, HaBbIKaMU
HUCITIOJIB30BaHUA

COBPEMEHHBIX 0a3 TaHHBIX;
HaBBIKAMU TIPUMECHECHUS
MYJIbTHMEIHIHHBIX
TEXHOJIOTHI 00pabOTKH U
npeCcTaBICHUs HHPOPMALINH;
HaBBIKAMHU aBTOMATH3AIAN
MMOoATOTOBKH JOKYMCHTOB B
PA3INYIHBIX TCKCTOBBIX U
rpaduuecKux peJaKkTopax.




OIIK-1. Cnocoben
MPUMEHSITh
(byH1aMeHTalIbHbIE
3HaHUS,
MOJTyYCHHBIC B
obnacTu
MaTeMaTHYCCKUX U
(nm)
€CTECTBEHHBIX HaYK,
Y HCIIOJBb30BaTh UX
B
npodeccroHanbHOM
AEATELHOCTH

OIIK-1.1.00mamaer
0a30BBEIMM 3HAHHUSIMH,

MOJIY9EHHBIMH B 00JIaCTH
MaTeMaTUYeCKUX U (MJIN)

CCTCCTBCHHLIX HAY

3HaeT: TEOPETUUYECKHE OCHOBBI
0a30BBIX MAaTEMaTUYECKUX
TUCITUTLIAH
(MaTeMaTH4ecKOro aHaImn3a,
KOMIUIEKCHOTO U
(GYHKIIMOHATBLHOTO aHaIN3a
anreopsl, AudepeHnnaTbHBIX
YPaBHEHUH, JUCKPETHON
MaTEeMaTUKH U
MaTeMaTHYCCKOM JIOTHKH,
TEOPUU BEPOSITHOCTEN U
MaTeMaTH4eCKON CTaTHUCTHKH,
TEOPUEH CITy4alHBIX
MIPOLIECCOB, YHCIEHHBIX
METOJIOB), a TaK)Ke
TEOPETUYECKON MEXaHHKH,
¢u3uku. YMeer: pemarb
3a/1auu, CBA3aHHBIE C
UCCJIEIOBAaHUEM Pa3IMUHbIX
METOJIOB, IMOTYYECHHbIX B
o0yacTu MaTeMaTHYECKUX U
¢usnueckux Hayk. Bnaneer:
0a30BBIMU METOJIAMU TIO
UCCJIEI0BAHUIO
MaTEeMaTHYECKHUX U
€CTECTBEHHOHAYYHBIX 33]1a4

VY cTHEBIN

Konnoksuym.

orpoc.

OIIK-1.2.Ymeer
UCTIOJIh30BATh
dbyHIaMEeHTaTBHBIC
3HaHUS B
npo¢eCcCuOHATBHON
JeSITeTbHOCTH.

3HaeT: crmocoObl
HCIIOJIF30BaHUS 3HAHUH B
pa3IMYHBIX 00JIaCTAX
MaTEeMaTHUKH TIPH PeIICHUN
KOHKPETHBIX 3a71a4 B 00J1aCTH
MaTEMaTUKU 1 €CTECTBEHHBIX
HayK. YMeEeT: MPUMEHATh
pa3TUYHbBIE METO/BI TI0
HCCIICA0BAHUIO
MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX 33]1a4.
Bnangeer: HaBRIKaMu
MPUMEHEHUS] MaTEMaTHIEeCKHIX
METOJIOB MPHU PEIICHUU
KOHKPETHBIX

3a7a4 B 00JIaCTY MaTEMAaTUKHU
U €CTECTBEHHBIX HAyK




OIIK-1.3. meer
HaBbIKU BbIOOpa METOIOB
pelieHus 3a1a4
npodeccrnoHanbHOM
JesITeTbHOCTH HAa OCHOBE
TEOPETUYECKUX 3HAHUN,
MOJTyYEHHBIX B 00JIACTH
MaTeMaTUYeCKUX U (MJIN)
€CTECTBEHHBIX HAyK

3HaeT: pa3IMYHbIe METOIbI
HCCJIETOBAaHUIO
MaTeMaTHYeCKUX U
€CTECTBEHHOHAYYHbIX 33]1a4.
YMeeT: KOppeKTHO BBHIOpaTh
METOIbI PEIICHUS
KOHKPETHOH 33/1a4u B
o0jacTu MaTeMaTHKH U
€CTECTBEHHBIX HayK. Biazgeer:
HABBIKAMU BBIOOpA METOJIOB
peuieHus 3auay.

ITIK-1. Croco6en
cobupars,
o0pabaTeIBaTh U
UHTCPIPETUPOBATH
TaHHBIC
COBPEMEHHBIX
HAYYHBIX
HCCIIeAOBaHUIA,
HEOOXOAUMBIC 1JISt
¢dbopmupoBaHus
BBIBOJIOB 10
COOTBETCTBYIOIIUM
HAy4YHBIM
HCCJICIOBAHMAM

TIK-1.1. O06namaer
yMeHueM coopa u
00paboTKH JaHHBIX,
MOJIY9EHHBIMH B 00JIaCTH
MaTeMaTUYeCKUX U (UJIN)
€CTECTBEHHBIX HayK,
MPOrPaMMHUPOBAHUS U
MH(POPMALIMOHHBIX
TEXHOJIOTUH IS
(hopMUPOBaHHUS BEIBOJIOB
M0 COOTBETCTBYIOIIUM
Hay4YHBIM
UCCIIETOBAHUSIM.

3HaeT: OCHOBBI TEOPUHU
BEPOSATHOCTEHN U
MaTeMaTU4ECKON
CTAaTUCTUKH, YUCIICHHBIC
METO/Ibl; COBPEMEHHBIE
A3BIKH IPOTPAMMUPOBAHUS U
COBpPEMEHHbIE
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH. Y MEET:
MPUMEHATh COBPEMEHHBIE
Hay4HbIE UCCIICIOBAHUS IJIs1
peuieHus: pa3audHbIX 33]1a4
MaTeMaTUYeCKUX U
€CTECTBEHHBIX HayK;
COCTAaBJISITh IPOTrPAMMBbI HA
COBPEMEHHBIX SI3bIKAX
nporpaMmupoBanusi. Bnaneer
HaBbIKaMU
IPOrpaMMHUPOBAHUS Ha
COBPEMEHHBIX SI3bIKAX U
METOJIaMU TOCTPOEHUS
MaTeMaTUYECKUX MOJEIeH

VY cTHEIN

Komnnoksuym.

orpoc.

IIK-1.2. YMeeT HaXOOUTh,
(bopmynupoBaTh U
peraTh CTaH apTHHIE
3a7a4i B COOCTBEHHOM

3HaeT: METOAbl MOCTPOEHUs
MaTeMaTUYECKu  MOJEENEN;
pa3Iu4HbIe A3BIKU
MPOTPAaMMHUPOBaHUS. Y MEET:

Hay4HO- pemaTh 3a/1auu, CBI3aHHBIC: C

HUCCIIEI0BATENbCKON HCCIIEIOBAHUEM  OTEpaluid,

JIeITEILHOCTH B YHUCIICHHBIMU METOIaMU;

MaTeMaTuKe U MIPUMEHSATH pasIuYHbIC

nH(popMaTHKe. SI3BIKKA TIPOTPAMMUPOBAHUS B
YHUCIIEHHOM aHaJm3e.
Bnaneer: METOIaMHU
MOCTPOSHHUS MATEMAaTHIECKUX
MOJIEJIEN.

IIK-1.3. Umeer 3HaeT: METOIBI

IIPAKTUYECKUH OIBIT

HUCIIO0JB30BaHUsI MCTOJ0B

HCCIICAOBAHUSA ITPUKIIAIHBIX
3aj1a4; COBPEMEHHbIC




COBPEMEHHBIX HAYYHBIX | HHPOPMAIIMOHHBIE TEXHO-
HUCCIIEIOBAHNN JIOTHM.

YMeeT: HpI/IMeHHTB METOAbI
WCCJICIOBAHUS  TIPHUKJIATHBIX
3a7a4; COBPEMEHHBIX
nH(pOpPMaAITMOHHBIX
TEXHOJIOTHUH. Bnaneer:
HaBBIKAMHU MOCTPOEHUS
MaTeMaTUYECKUX  MOJEJIeH
IS pereHus 3a7a4
MPUKJIATHOTO XapaKTepa.

2.MecTto mucuuninHbl B crpykrype OIIOII 6akanaBpuara

JucnumimHa «YpaBHCHHS MaTEeMaTHYECKOW (PU3UKM» BXOIWT B BAPUATHBHYIO YaCTh  00pa30BaTEIILHON POTPAMMEI
OakanaBpuata o Hanpasienuto 01.03.02 [IpuknagHas MaTeMaTHKa U HH(QOpPMAaTHKA.

Kypc «YpaBHeHHS MaTeMaTH4ecKOW (GHU3WKH» Tpernomaercs Ha 3 Kypce, MOcie HM3ydYeHHUs BEIIECTBEHHOTO aHAIN3a,
anreOpel U reoMmeTpud. KOMITICKCHBIN aHaidW3 TPENofaeTcs MapalieibHO ¢ KypcoM «YpaBHEHHS MaTeMaTHYeCKOM
¢usukny». B gactHOCTH, B 000MX Kypcax W3ydarOTCs CBOWCTBA TAPMOHUYECKUX (DYHKIHUH W MPUBOJUTCS CPABHHUTEIBHBIN
aHaMu3 B KOMIUIGKCHOM aHaJM3€ B CBS3M C COMPSDKEHHBIMH TapPMOHUYECKUMHU (YHKIUSAMH, & B YPaBHEHUSIX B YaCTHBIX
MIPOU3BOJHBIX — ¢ 3afauelt upuxie ans ypaBHeHus Jlamaca.

4. O6bem, cTPYKTYpa U cojlep/KaHMe TUCIATLIHHDI.

4.1. O0beM JUCUHUILIMHEI COCTABISET 3a4eTHBIX eAUHUI 4, aKaJeMUYECKHUX YacoB 144,
4.2, CTpyKTypa JUCHHILIHHEIL.

o 8 AYIHTOPHBIC 3AHATHS J1JIs g
§ E O4HOHM (I]O])Mb] 05}"]01[““, B TOM ‘g @opMBI TEKYIIET 0
Haszpanus pa3aeioB u 3 z quncie = KOHTPOJIA YCHEBACMOCTH
TEM JTHCIHILTHHBI : E (no nedeiam cemecmpa)
E = = = 3 '§ @opma npPoOMeRYTOTHOIH
= = % g § é g z arrecranuu (no
9 = E s8| 5| O cemecmpam)
= =
Iamurii cemecmp
Monyas 1. [lapaboauveckue ypagnenus
1. ®usnyeckue 3agauH,
TNPHBOJIAIINE K OCHOBHBIM 5 2 2 2
YpaBHEHHAM B YaCTHBIX
TIPOU3BOJIHBIX
2. Knaccudukanus 5 2 2 2
ypaBHEHHH B YaCTHBIX
MPOU3BOTHBIX
3. IlocranoBka 5 2 2
Ha4vaJIbLHOKPACBRIX 3a/1a4.
4. Metoj pasjieseHus 5 2 2 2 Konrponbhas pabora
NepeMeHHBIX.
5. O6mas neppas 5 2 4 2
Ha"daJIbHOKpacBasd 3ajia4da.
6. 3anaua Ko 5 2 4
Bceezo no modynio 1 36 12 10 14
Mopnyas 2. 'unepbonuueckue ypasHenus
1. YpaBHeHue KoeOaHus 5 2 4
CTPYHBL.




2. 3apaua Komu. ®opmyna 5 2 2 10
Janamoepa.
3. Meron pasueieHust 5 2 4 10 Komokeuym
MEepEeMEHHBIX.
Bcezo no mooynro 2 36 6 6 24
Mopnyas3. Vpasuenus Jlannaca u Ilyaccona
1. ITocTaHOBKa KpaeBbIX 5 2
3a1a4.
2. Merton pasmereHust 5 2 6 10 KontposasHas pabora
HEepEeMEHHBIX.
3. ®opmyisl ['puna. 5 2 2 12
1. ®yukuus I'puna 3anaun
Hupuxie.
Bcezo no mooynro 3 6 8 22
Monayab 4. Kpaegvie 3a0auu

5 2 2 14
2. Bonpocs! €TUHCTBEHHOCTH 5 2 2 14
3anau dupuxie u Heitmana.
Bcezo no mooynro 4 36 4 4 28

Monyas 5. Ilpomesicymounasn arrectanus

1. IToaroroBka u caaya 36
33aMeHa
HUTOI'O 3a 5 cemecTp 144 28 28 88

4.3. CopepixaHue JHCHUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jiejiam).

4.3.1. Cooeporcanue 1eKYUOHHBIX 3GHAMUIL RO OUCYURTUHE.

Tema 1. Ouznueckue 3aauu, MPUBOSIINE K OCHOBHBIM YPaBHEHUSIM B UaCTHBIX MPOU3BOJAHBIX: K YPaBHEHHIO
TEIUIONPOBOAHOCTH; K YPaBHEHHUIO KoJieOaHuUs CTPpyHBI; K ypaBHeHU:AM Jlammaca u [Tyaccona.

Tema2. Knaccudukanus ypaBHeHHI B YaCTHBIX ITPOU3BOAHBIX. [IOHATHE ypaBHEHHS B YaCTHBIX IPON3BOIHBIX. JInHEHHbIC
U HeNMHEeNHbIe ypaBHeHUs. OJHOPOAHBIE U HEOJHOPOAHbIE ypaBHeHUS. [lopsinok ypaBHeHMs.[IoHATHE STUITUYHOCTH,
napaboIMYHOCTH, THIIEPOOTMYHOCTH YPaBHEHHUS BTOPOTo nopsiika. Kiaccudukarust TMHEHHBIX ypaBHEHUH BTOPOTO
MOpsSAKA OT MHOTHX MEPEMEHHBIX.

Tema 3. [locTaHoBKa HagaIbHO-KpaeBhIX 3a1a4. HaganbHOe ycnoBue. ['paHUYHBIE YCIIOBHUS IEPBOTO THIIA. | paHNYHBIE
YCIIOBHSI BTOPOTO THMNA. [ paHUYHbIEe ycI0BUS TpeThero Tuma. [lepBas HauanbHO-TpaHU4YHAs 3a4a4a. Bropas
HaydaJlbHOTPaHWYHAs 337a4a. TpeThs HadalbHO-TPAHUYHAS 33Ja4a. Y PaBHEHHS ¢ MIaAIINMHU yaeHaMu. Pusnueckas
HHTEpIpeTalus Ha4allbHbIX U TPAaHUYHBIX YCIOBUI.

Tema 4. Metoa pasaenenus nepeMeHnbix. 3agada [l typma-JInysummiss. CoOCTBeHHbIE 3HAUEHUS U COOCTBEHHBIEC (DYHKITHH.
Merton pa3aeneHus NepeEMEHHBIX 7151 OTHOPOJHOTO YPaBHEHHS C OAHOPOIHBIMU I'PAHUYHBIMU YCIOBHUSIMU JJIsl IEPBOI
HavaJIbHO-TPAHUYHOW 3a1a4u. MeTo/ pa3/ieieHus MepeMEHHBIX JUIs TICPBOH HAYAIbHO-TPAaHNYHON 331a49H C
HEOJHOPOJHBIM YPaBHCHHUEM U C OJHOPOIHBIMU HadaIbHBIMU ¥ TPaHUYHBIMHU YCIOBUAMI.METO pa3IeieHus mepeMeHHBIX
JUTS OTHOPOJTHOTO YPAaBHEHUS ¢ OTHOPOJHBIMY I'PAaHIYHBIMU YCIOBHSMH IJIs1 BTOPOI Ha4allbHO-TPAHUYHOM 3a1aun. MeTo
pa3aencHus MEPEMEHHBIX ISl BTOPOW HaYaNbHO-TPAHINYHON 337a49H ¢ HEOJHOPOIHBIM YPaBHEHHUEM U C OJTHOPOIHBIMHU
HaYaJIbHBIMH ¥ TPAHUIHBIMU YCIOBUSIMH.

Tema 5. O6H.[a$[ IepBas Ha4YaJIbHO-KpacBas 3ajiava. HepBaﬂ Ha4aJIbHO-TpAaHUYHas 3aJa4da CO CTallMOHAapHbIMU
HCOAHOPOAHOCTAMMU. HepBaﬂ Ha4aJIbHO-TpAHUYHAs 3aJa4a MJId YPaBHCHUA ¢ MIIaAIIUMU YJICHAMU.



Tema 6. 3agaga Komm. [IpuHImn MakcuMyMa Ut ypaBHEHHS TEIUIONPOBOAHOCTH. ClleACTBYS U3 pHUHIHNIA MakcuMyMa. O
KOPPEKTHOCTH IIEPBOH HayalbHO-KpaeBoi 3a1aun. 3aqada Komy Ha Beeit npsMOi B Ki1acce OrpaHHMYCHHBIX (QYHKIHMH.

Tema 7. YpaBHenue xosiebanust crpyHbl. BeiBog u mocranoBka (I-i, 11-#, I11-i1) HauanpHO-KpaeBbIX 3aaa4d. Ousnudeckast
HHTEPIpETaNns HAYalbHBIX U TPAHUIHBIX YCIOBUH.

Tema 8. 3anaua Komm. ®@opmyna [lanambepa. Obuiee peienre ypaBHeHUs KOJIeOaHHs CTPYHBI.
IMTocranoBka 3aiaun Komn Ha Beeit npsmoii. Beiox ¢popmyiel Janambepa. @uzndeckast nHTeprperanus Gopmysisl
Janam6epa. XapakTepUCTHKH.

Tema 9. Meton pazaeneHus nepeMeHHbIX. MeTo I pa3aeieHns IEPEMEHHBIX U OTHOPOTHOTO YPaBHEHUS C OTHOPOTHBIMH
TPaHNYHBIMU YCIIOBUSIMH IS TIEPBOY HAYAILHO-TPAHUYHOH 3a1auu. MeTo/| pa3eNicHus ePEMEHHBIX IS IEPBOM
HaYaIbHO-TPAaHUYHOW 33724 ¢ HCOAHOPOIHBIM YPAaBHEHHUEM H C OHOPOIHBIMU HAYaIbHBIMU U TPAHHIHBIMU

ycrmopusiMu. O0IIast epBasi HadyanbHO-KpacBas 3aada. [lepBasi HauaIbHO-TPpaHUYHAS 3a/1a4a CO CTAIlMOHAPHBIMHU
HEOJHOPOAHOCTSAMHU.

Tema 10. [TocTarnoBKa KpaeBbIX 3a1a4. [ paHUYHBIE YCIOBHS: IIEPBOTO POa, BTOPOTO poja, TPEThEro poaa. BHyTpeHHS s u
BHewHss 3a1aun upuxie, Heiilmana. BHyTpeHHss U BHEIHAA 3a/1a4a TPEThero poaa. Gu3nveckue npumMepsl,
npuBoAsAIIKe K ypaBHeHUAM Jlammaca u [Tyaccona. YpaBHenue Jlamnaca B TUBepreHTHOU (opMe.

Tema 11. Meton pa3nenceHus mepeMeHHBIX. Pemenne BHyTpeHHeH 3anaun Jlupuxiie 1 Kpyra METOIOM pa3IeICHHs
nepeMeHHbIX. Pelienne BHenHel 3anauu Jupuxie Uisl Kpyra METOI0M pa3jielieHusl nepeMeHHbIX. Pelenue 3anauu
Hupuxne nys konba. Pemenue 3agaun Jupuxie 1t OpsMOYToJbHUKA.

Tema 12. ®opmynsl ['puna. ®opmyna Octporpanackoro. opmyna nHTErpupoBaHus Mo yacTsaM. I[lepBas popmyna ['puna.
Bropas ¢opmyna I'puna. Tperss popmyina ['puna.

Tema 13. Oyukmus ['puna 3anaun Jupuxie. Onpenenenne Gynknuu ['puHa u ee cBoicTBa. BripaskeHue pereHus 3a1aqu
Jupuxne nocpenctBom pyukunu ['puna. @yakiuu ['puHa 11 npoctedmmx o01acTel: 1 Kpyra, s Imapa
MOJYTUIOCKOCTH | JIp.

Tema 14. Bonpocs! equHcTBeHHOCTH 3aaa4 JJupuxie u Heiimana. O eIMHCTBEHHOCTH pelleHus 3a1auu Jupuxie.
Heobxomumoe ycioBue paspemmumocty 3a1aau Helfimana. Tema 15. Ilpunnun MmakcumyMma. [IpuHITMTT MakcUMyMa U

cnencteus u3 Hee. Tema 16. Teopemsl 0 cpeHNX 3HaYCHUAX. TeopeMa 0 CpeHeM 3HAUYCHHUH JJIS: OKPYKHOCTH,

Kpyra, cepsl, mapa.

4.3.2. Codeporcanue npakmuueckux 3aHamuil no OUCyunIuHe.

Tema 1. Ouszndeckue 3a1a49H, IPUBOIAIINE K OCHOBHBIM YPAaBHEHHUAM B YAaCTHBIX IPOU3BOTHBIX: K YPAaBHEHHUIO
TEIUTOTIPOBOAHOCTH; K YPaBHEHHUIO KoJieOaHUs CTPYHBI; K ypaBHeHUsM Jlammaca u [Tyaccona.

Tema2. Knaccudukanms JIMHEHHBIX YpaBHEHUI BTOPOTO MOPSIIKA OT ABYX IIEPEMEHHBIX.

Tema 3. Kimaccuduxarys THHEHHBIX YpaBHEHUH BTOPOTO MOPSIKA OT MHOTHX ITEPEMEHHBIX.

Tema 4. 3agaua [ltypma-JInyBuiis. Metoa pasaeneHus NEPEMEHHbIX JJis OTHOPOAHOTO YpaBHEHUS TETUIONPOBOJIHOCTH C
OJHOPOJHBIMU TPAaHUYHBIMH YCIOBUSAMH I IEPBON HAYaJIbHO-TPAaHUYHON 3aJauH.

Tema 5. MeTon pa3aeneHust nepeMeHHbIX IS IEPBOI Ha4allbHO-KpaeBOM 3a/1a4uu JUIsl HEOJITHOPOIHOTO YPaBHEHUS C
OJIHOPOJHBIMU HauaJbHBIMU U TPAHUYHBIMH YCIOBUSMHU.

Tema 6. OOmmas nmepBasi HaYaTLHO-KpaeBas 3aJ1ava Jisl ypaBHEHUsI TETJIONPOBOTHOCTH.

Tema 7. [lepBast HauasIbHO-KpaeBas 3ajiaya co CTallMOHAPHBIMU HEOAHOpOoAHOCTAMH. [lepBas HauabHO-KpaeBas 3ajava s
YpaBHEHHS TETUIONPOBOIHOCTH C MIIAIIIUMHK WICHAMH.

Tema 8. 3agada Komm. ®opmyna Janambepa.

Tema 9. MCTO)_I pasacaeHus NCPEMEHHBIX NI OAHOPOJAHOI'O YPABHCHU S KoJieOaHus CTPYHBI ¢ OTHOPOJAHBIMU I'PAHWUYHBIMHA
YCIOBUAMU AJIs HepBOﬁ HaqaﬂLHO-KpaeBOﬁ 3aJa4yu.

Tema 10. MCTO)_I pasacaceHus NCPpEMEHHBIX IJIsL HepBOﬁ HaanBHO'rpaHH‘IHOﬁ 3aJa4u JJIist HECOAHOPOJHOI'O0 YpaBHCHUA
KoJieOaHus CTPYHbI C OAHOPOJAHBIMU HaYaJIbHBIMU U T'PAHUYHBIMU YCJIOBUSAMU.

Tema 11. O0mas nepBasi HaYaJIbHO-KpaeBas 3a7a4a JJIsl ypaBHEHHS KoJieOaHUs CTPYHBL.

Tema 12. Ha‘laHLHO-KpaeBaﬂ 3a/1a4a AJid YpaBHCHUSA KoJieOaHus CTPYHBI CO CTATUOHAPHBIMH HEOJHOPOAHOCTAMMU.



Tema 13. Pemenne BHyTpeHHEH 3amaun JIupuxiie 111 Kpyra METOJIOM pa3JIeIeHUs IEPEMEHHBIX.
Tema 13. Pemenue BaemHe# 3anaun J{upuxiie A Kpyra METOJ0OM pas3zelieHus IepEMEHHBIX.
Tema 14. Pemenue 3ana4un J{upuxie 1ist KOJbIa.

Tema 15. Pemienne 3agaun Hevimana ans kpyra.

5. Odpa3oBaTebHBIE TEXHOJOTHI

B ocHoBe npenofgaBaHus TUCIHUIUIMHEI JIEKUT JIEKIIMOHHO-CEMUHAPCKAs CHCTEMa O0YYICHHS, UTO CBA3AHO C
HEOOXOIUMOCTBIO aKTHBHOTO IPOAYMBIBAHHUS TEOPETHUECKOTO MaTepHala, COAepIKaIIero IrTy0oKie 1 aOCTpaKTHBIE
noHATHS. UHANBHIYabHBIE 0COOCHHOCTH 00YUYAIOMIMXCS YIUTHIBAIOTCS ITO00POM 3aJaHUI Pa3HOTO YPOBHS CIIOKHOCTH
U CAMOCTOSITENIEHON pabOTHI CTYIEHTOB.

[o mamHOM qUCIMIUIMHE YI€OHBIM IIJIAHOM ITPEIyCMOTPEHO TAaK)Ke MPOBEACHNE 3aHATHH B MHTEPAKTUBHBIX (hopMax.
Jlexmim IpOBOAATCS B Ay JUTOPHSAX, OCHAIIEHHBIX BUACONpPOoeKTOopaMu. B yHuBepcuteTe pyHkunonupyet LleHTp
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH, B KOTOPOM IPEAYCMaTPHUBAIOTCS MAaCTeP-KIACChI CIIEIHAINCTOB.

6. YueOHO-MeTOAMYecKOe o0ecredeHne CaMOCTOSITETbHON PadoThI CTY/IEHTOB.

Yuebno-memoouueckue nocobue ons camocmoamenvHo pabomul

[1] Tuxonos A.H., Camapckuii A.A. YpaBHeHHs1 MaTeMaTHyecKor ¢pu3uku. M., Hayka, 1986.

3aoanue 1. TlepedeHb BOIPOCOB VISl CAMOCTOSITEIbHON paboThI

Ne | Bonpocsr JIuteparypa
1 | Kanonnueckue ¢popmsr YUII [1], c. 20-22
2 | YpaBHeHue KojeOaHusI CTPYHBI. [1], c. 23-27
3 | YpaBHeHHE POIOIBHBIX KOJICOAHUH CTEPIKHEH [1],c.27-28
4 | DHeprus KoJeOaHUA CTPYHBI [1], c.28-30
5 | JluneliHas 3aa4ya pacrpoCTpaHEHHs TeIUIa [1], c. 180-184
6 | YpaBuenue nudpdysuun [1], c. 184-188
7 Kpaesbie 3aaun aist o0nacTeid, ¢ moBMKHbIMU Tpanunamu | [1], c. 468-475
8 | TeruioBBIC MIOTCHIIHAIIBI [1], c. 476-480
9 | 3amaum, npuBoasAIIKe K ypaBHeHHUIO Jlamnaca [1], c. 276-2281
10 | 3amauwm, mpuBOAAIIKE K YpaBHEHHIO [ eIbMIOJIBIIA [1], c. 489-492
3aoanue 2. llpumMepHbIe BONPOCHI K IK3aMeHY
1. ®ynknus 'puna ms mapa
2. OO0 ycTOIYMBOCTH pELICHUH JUIsl ypaBHEHUS KOJICOaHUH CTPYHBI.
3. Buewmnss 3agaya Heiimana.
4, ®dopwmyna Ilyaccona.

5. ®usnueckas nHteprperanus Gopmynsr laxambepa 6. Popmyna lanambepa.
7. O01iee penieHre ypaBHEHUS Ust = A%Uyxx 8.

BrIBon ypaBHEHUS KOIeOaHHUS CTPYHEI.

9. Pemenue 3amaun Kommw s ypaBHEHUsI TEIUIOMPOBOIHOCTH
10. O eauHCTBEeHHOCTH pelIeHus 3aja4n Koiin Ha Beeil mpsiMoii B Kilacce OrpaHUueHHBIX ()YHKIIHUIA.
11. CnexncTBus W3 MPUHIUIIA MAKCUMYMA JUJIsl YPABHCHHS TEILIONPOBOIHOCTH.

12. Teopema 0 eAMHCTBEHHOCTH JIJIsl IEPBOM KPaeBOW 3a7auul JUIsl ypaBHCHHS TeIUIONpoBoaHoCTH. 13. IpuHImn
MaKCUMyMa JUIsl YPaBHCHHS TCILIONPOBOHOCTH 14. YpaBHeHus audy3HOro THIIA C MIIaIIAMU YICHAMH.
15. 3apaua lItypma-JInyBuis

16. Metopx pa3zieneHus IepeMEeHHBIX [UIS YPaBHEHHUS TEIUIONPOBOIHOCTH.

17. Meton pa3zieneHus epeMeHHBIX I HEOJHOPOIHOTO ypaBHEeHUs UG y3uH.



18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

30.

31.

33.
34.
35.

37.
38.
39.

40.
41,
42,
43.

44,
45,
46.
47,

Mertopx pa3zieneHus IepeMeHHBIX I ypaBHEHNS AU y3UH ¢ OTHOPOIHBIMH TPAaHHYHBIMH YCIIOBHSIMU.
BrIBOJT ypaBHEHUSI TEILIONPOBOIHOCTH.

I'pannuHbIe ycaoBHs B 3a1a4axX AU Gy3HOTO THTIA.

TenmoobMen uepe3 60KOBYIO MoBepXHOCTh. HeomHopogHOE ypaBHeHHE quddy3un.

dusnyeckas 3amaqa, IPUBOIAIIAS K YpaBHEHHUIO T Py3um.

YpaBHEHUS ¢ YaCTHBIMY MIPOU3BOIHBIMU M UX OCHOBHBIC THUIII.

| —s1 popmyna ['pura 115 GECKOHEUHBIX 00IACTEH.

HauvanpHo-kpaeBas 3a1a4a AJisl ypaBHEHUSI TEILUTOIPOBOJIHOCTH CO CTAIIMOHAPHBIMU HEOHOPOTHOCTSIMH.
Pemenue 3amaun Kommm 1 HEOTHOPOAHOTO YpaBHEHHS KOJICOAHUS CTPYHBL.

Buytpennsas 3agaua Helimana.

Bremnsis 3agava Jlupuxiie 11 TpeXMEPHBIX U AByMEPHBIX obmacteid. 29. [IpuHiun MmakcuMyma (MUHUMYMa) JIIs
rapMOHUYECKUX QYHKIIHH

BryTpennsis 3anaua Jupuxiie (0 eAMHCTBEHHOCTH
pereHus).

HexoTopsle cBoiicTBa rapMOHHYECKUX (QYHKIMH 32.
®opmyna Ocrporpaackoro. I-s u II-s1 popmymnsr ['puna.
I11-1 popmyma I'puna.
Buytpennss u BHenHsIs 3aa4a Jupuxiie as kpyra.
Cdepryeckas ¥ MIIMHAPUIECKas cHcTeMbl koopauHaT. OcoOble perenns ypapaenus Jlammaca. 36. Jluseprenius u
onepatop Jlaruiaca B KpUBOJIMHENHOM OPTOrOHANBHOM cUCTEME KOOPAUHAT
DJeMeHTHI JIUHBI 1 00beMa B KPUBOJIMHEHHOI OpTOTOHANBHOM CHCTEME KOOP/IMHAT.
KpuBonuHeiiHble OPTOrOHAAbHBIE CUCTEMBI KOOPANHAT.

DU TAYCCKHE YpaBHCHUA. CTaHI/IOHapHOG TerioBoe moJe. [locranoBka KpaeBbIX 3a1a4. IlorenmuanbHOE TEUCHNE
KHUJIKOCTH.

O6ocHOBaHNE METOA Pa3/ICICHUS IEPEMEHHBIX Ha IPUMEpE YpaBHEHHS KOIeOaHUs CTPYHBI.
Kpaessle 3a1aum co CTallIOHAPHBIMU HEOHOPOJHOCTSIMH JJIsl YPaBHEHHS
OO1mas HeoJHOPOIHAs HaYaIbHO-KpaeBas 3aja4a JJIsl ypaBHEHHsI KOJIeOaHUs CTPYHBI.

MGTO,I[ pasacacHus NEPEMEHHBIX AJI1 HECOAHOPOAHOTO YPABHCHUA KoJle0aHus CTPYHBI C OTHOPOJAHBIMU Ha4YaJIbHBIMU U
T'paHUYHBIMHU YCIIOBUSMHU.

Merton pa3zieneHus NepeMeHHBIX Ul ypaBHEHUS KOJIeOaHUsI CTPYHBI C HEOTHOPOIHBIMH I'PaHUYHBIMH YCIOBHSMU.
Merton pa3zeneHus IepeMEHHBIX Ul YPaBHEHUS KOJICOAHHS CTPYHBI C OJJHOPOJHBIMU TPAaHUYHBIMA YCIIOBUSIMH.
Merton pa3zeneHus epeMeHHBIX Ul ypaBHEHUS KOJIeOaHUs CTPYHBI C OTHOPOIHBIMHU IPAHUYHBIMU YCIOBUSAMH.

Oynknus ['puna 3agaun Jupuxie. CBolcTBa

3aoanue 2. Pedreparhl U KypcoBble Pad0ThI 10 TeMaM /IS CAMOCTOSITEIbHOI padoThl

1. OGocHoBaHne MeTO/A pa3/eNeHNs IEPEMEHHBIX Ha TpPUMepe ypaBHEHUsI KOJeOaHHs CTPYHBI.

2. Kpaesble 3ajauu CO CTAlIMOHAPHBIMU HEOJAHOPOIHOCTSIMHU JIJIsl yPaBHEHHS TETUIONPOBOTHOCTH.
3. OOmras HeoTHOPOIHASI HAYaIbHO-KpaeBas 3aja4a 1JIsl ypaBHEHHs TeTJIONPOBOIHOCTH.
4

MeTO}] pasacaceHusa NCPEMEHHBIX JJId HCOJHOPOAHOTO YPAaBHEHHUA TCIIOTIPOBOAHOCTU C OAHOPOJHBIMU
HaYvYaJIbHbIMU U TPAHUYHBIMU YCIIOBHUSAMU.

5. Meton pasacaceHus NEPEMEHHBIX JId YPaBHCHUA KoJieOaHus CTPYHBI C HCOAHOPOAHBIMU I'PAHUYHBIMHU YCJIOBUSAMU.
6. Merton pasaciaceHusa NCPEMEHHBIX JJIA YPaBHCHUA KoJieOaHus CTPYHBI C OAHOPOJHBIMU I'PAHUYHBIMUA YCJIIOBUSIMMU.

7. @yuxuus ['puna 3agaun Jupuxie. CBoiicTsa.

7. DoHJ OLIEHOYHBIX CPEACTB AJd MPOBEICHUA TCKYIIETr0 KOHTPOJIA YCII€BAeMOCTH, l'IpOMe)RyTO‘lHOﬁ aTTeCTalum 1o
HTOraM OCBOCHHUSA JUCHHUIIJIMHDbI.

7.2. TunoBble KOHTPOJIbHBIE 3a1aHusi KoHTpoJIbHbIE
BOINPOCHI MO KypCy

1. UYro Takoe ypaBHEHHE C YACTHBIMU IPOU3BOIHBIMH?

2. Yro Ha3pIBaeTCA MOPAIKOM YPaBHEHUS, €TO TIIABHON YacThIO?

3. Haiizure Bce QyHKIMH, YIOBIETBOPSIOMHME ypaBHeHHIO: a) Ux(X, ¥) = 0; D) Uy(X,¥) =0 ¢) u=0 ;
d) U= 1.
CpasuuTe X ¢ pemrenusamu ypasuenmii ¥ (X) =0,y (x) =0,y"(x) = 1.

5. Kaxkoe ypaBHeHHE Ha3bIBaeTCs KBa3WIMHEHHBIM?



10.
11.

12.

13.

14,
15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.

26.
217.
28.
29.

30.

ITo xakuM pu3HaAKaM MOKHO KBayuumupoBaTs Y UII?

Kaxk monumaroTcst Majbie KojieOaHus CprHI)I?

KOJIbKO CYIIECTBYET PEIICHUI BHEHUsI 73242 = aZ¥3%,4; |
CKOJIBKO CYILIECTBYET peLIE aBHE T2 = AF g%,z ?

Korma v xak monay4aercs U3 ypaBHEHHs TEIUIONPOBOIHOCTH ypaBHeHue Jlarumaca?
Kakux TumoB ObIBAIOT TpaHUYHBIC YCIOBHS?

Kak cTaBuTcs cMmellaHHas KpaeBas 3aada Ul ypaBHEHUs TEIJIONPOBOJHOCTH B 0JHOMEpHOM ciaydae? Kakos ee
¢busnyecknii cMbIci?

Ecmtt1() m u2(t)  ynosneropsior ypasnenuto *“oc = a* (0?2 F Yo%z + %772) , TO YIIOBJIETBOPSIET JIH
eMy ux

cymma? Ecnm fa, mokaxure.

Yro Takoe KBagpaTH4Has popMa U Kak ee MPUBOIAT K HOPMaILHOMY BUIY? B uem 3akirouaercs 3aKOH HHEPIIUH
KBaJpaTUIHBIX (popm?

Yro Takoe ypaBHEHHE cMelianHoro tuna? [IpuBeanTe npuMepsl.

Kaxwe cBoCTBa pelIeHn ypaBHEHNS SUTHITHYECKOTO THITA HATIISIHO TIPOCIEKUBAIOTCS Ha IPUMEPE YPaBHEHHUS
y'(x)=07?

B uem 3akiroyaeTcst CyneCcTBEHHOCTh YCIOBHS HEMPEPHIBHOCTH PEIIEHHS BILIOTh 10 TPAHUIIBI B POPMYITHPOBKE
3anaun upuxie?

Kaxwue mporeccsl OMUCHIBAIOTCS YPAaBHEHUSIMH SIUTUIITHYECKOT0, TUIIEPOOTHYECKOr0, apaboInIecKoro THIOB?
UTo MOXKHO CKa3aTh 0 mosepxHocTu U(X, y) = Xy?

[TpuBenuTe KOHKPETHBIE IPUMEPHI TApMOHUYECKUX (QYHKIMH ¥ NPOWUIIOCTPUPYHTE HA HUX TPHHIUIT
Makcumyma?

B uem 3akmouaetcst cyth MeToga Oypbe (MeToa pa3ieneHus IepeMeHHbIX)?

Iouemy npu pemennu 3agaun Jupuxie 1js Kpyra Nepenuiy K MoJsspHbIM KoopAuHaTaM?
Kak moHnmaeTtcs KOppeKTHOCTh IOCTAHOBKH 3aaa4n upuxie?

Uro Takoe cpegHee 3HAUEHUE 110 OKPYXKHOCTH, 110 Kpyry?

Kakas QpyHKIMS Ha3bIBaeTCsl aHATUTHYECKON?

KakuM momkeH OBITh MOTOK TeIlIa Yepe3 TpaHuIly, 94ToOsl 3aqaua Helimana (nis ypaBHeHus Jlamiaca) nvena
CMBICIT?

Bceraa mu MOXHO CBeCTH BHENIHIOW 3a7a4y JIupuxie K BHyTpeHHEH?
Kax craBurcsa 3agaua Ko mist YUII?
Uro onwmckiBaeT 3aaa4a Komwm a1 BOJTHOBOTO ypaBHEHUS?

[IpuBeauTe cxemy peuieHus] CMeIaHHOW KpaeBoi 3a/1a4u Il HEOJHOPOIHOTO YpaBHEHHS KOJIeOaHU CTPYHBI C
HEOJHOPOJAHBIMHU HAYaJIbHBIMU U T'PAHUYHBIMU YCIOBUSIMHU.

Kak craButcs IepBas KpacBasd 3aa4a AJid YpaBHCHUSA TCHJ’IOHpOBO,I[HOCTI/I?

TecToBble 3agaHus

HenuHelHbIM ypaBHEHUEM SIBJIACTCS:
1.y (x) +y(x) = sinx;
2.u,xx + u_ruy = 0'

3_1{;: = Ja Uxxs 4‘ Uxx + uyv + uxy'= D, 5 U= aguxx_

HeCTaHI[apTHO IIOCTaBJICHA 3aJ1a4a:

Loy=uyxx, )
2. ug = U, u(x, 0) = f1(x), w(x, 0) = fa(x):;

3. W=, u(x, 0) = f1(X), w(x, 0) = f2(0); 4.

y(x) +y@)=sinx, y(0)=y(0)=0

5. Uer+ Uy =0, (x,¥) €G, Uac= f(x,¥).

CwMernanHast KpaeBas 3a/iaua Jyisl ypaBHEHUS KOJIeOaHUN CTPYHBI PEHIAETCS:
1. wmetonom dyuknuu I'puna;

2. METOAOM XapaKTCPUCTHUK;



3. wmeromom DPyphe;
4. MeTOIOM CBEICHHUS K HHTEIPAIbHOMY YPaBHCHHUIO,
5. pPa3HOCTHBIMH METOJIaMH.

V. HexoppekTHo mocraBieHa 3a/1a4a:
1. 3amava Komu aj1st ypaBHEHHS TEIUIONPOBOIHOCTH;
2. 3amaua Komu i ypaBuenus Jlamnaca;
3. 3amaya Ko 11 BOJHOBOTO YpaBHCHHS,

4. cMemanHas KpaeBasl 3ajayda Jid YpaBHCHUA KoJIeOaHu CTPYHBI; 5. rpaHd4Hasd 3aga4a 4Jid YpaBHCHUA

Jlannaca.
V. Jlnst ynpomenns ypasHerus Uer + 4y + Sty + U + 2Uy = 0 pano BeecTn HOBBIC HEPEMEHHBIE 10
dbopmymam:
1L.E=x, n =3y
25=x—Y, n=x+y,
3&=2x—y, n=x,
48=x+2y, n=x-—y;5¢=2x+y, n=x-y
VI. I'apmonnyeckoi aBisiercst QyHKIUS:

1ulxy) =x2+y%
2.u(x, y) =x>—y?
3.u(x,y) =siny: 4 u(x,y) =siny + cos x :
5.u(x,y) =x*+2y%,
VII. beckoHeyHO TnaAKuUM SBISIETCS pEllICHUE:
1. cMmemaHHO KpaeBoii 3aa4uu U1 ypaBHEHUS KOJIcOaHUI MeMOpaHEI;
2. CMeUIaHHO KpaeBoii 3a/1a4u JUIsl BOJHOBOTO YpaBHEHHS;
3. cMemraHHOW KpaeBoii 3aauu sl YpaBHEHUSI TEIUIOTIPOBOTHOCTH;
4. 3anmaum [qupuxne nis ypaBHenus Jlammaca;
5. 3amaum Komm 1yt ypaBHEHHS KOJICOAHUH CTPYHBIL.
VIII.  CpoiicTBOM MakcuMyMa O0JIaJIaeT pelieHNe YpaBHECHUS:
rUIepOOITNIECKOTO TUTIA,
SITUNTHYECKOTO TUIIA;
KOJIeOaHU CTPYHBL;

KoJieOaHUH MeMOpaHBbI;
Yy +y:=0,

1
2
3
4
5
IX. C ypaBHEHHEM Ut = A%Uyy CBS3AHBI IPOLECCHL:
1. pacnpocTpaHeHHs TEIUIa B CTEPIKHE;
2. KkoneOaHHMs CTPYHBI,
3. konebGaHus MeMOpaHsbl; 4. MU GY3HsT B KUIKOCTSX;
5.

YCTaHOBUBIIIHEC.
X. OGumM  perennem ypaprenns Yxy(X, ¥) = 0 gpngercs:
u(x,y)=f(x-y) 1. ;
u(x, y) = f1(0f2(y 2. ),
u(x, y) = f1(0)+ 3. f-0);
4u(x,y) = f4(x)
5, u(x, y) =sin x;

XI. HenocpeacTBeHHO HENb3s PEIIUTh ypaBHCHHUE!
1. uy(x,y) =0;
2. Uxy(x, ¥) + uy(x, y) = 0;
3. (X, ¥) + (3, 5) = 0;
4. ux(x,y) =0;
5. ux(x, y) + ux(x, y) = 0.
XIl. B rpaHMYHBIX YCIOBHSIX IJIs ypaBHEHUS KOJIeOaHUH CTPYHBI CBOOOIHBIN KOHEIT 3aJJaeTCsl YCIIOBUEM:

1. Ujx=0 = 0 X



2.
3.
4.
5.

Upe=0 = U(1) ;
U=0=0;
ux(0,t) =0;
ux(0,t) =v(t) .

XI.  Jlnsg reoMeTpudecKO# HILTFOCTPAIIU TAPMOHUIECKOW (DYHKIIMH TTOIXOAT TIOBEPXHOCTH (POPMBI:

1.

a kN

Tect Ne2

TILJISITTBL,
IUIOCKOCTH;
noxycdepsr;
BOJIHHCTOTO IHdepa;

TOpHass MOBEPXHOCTb B OKPECTHOCTHU BCEPLIMHBI T'OPBI.

Kakoe u3 ypaBHEHM ABISETCA YPABHEHHEM MAapa0OIMYeCKOro TUIIA:
1 U= a2 (Usx + Uyy) + Ux+ Uy ;
2 uet = az(uxx+ uyy) ;
3. Uy =0,
4 Uxx— Uyy=0;
5. Ux + Uyy + Uz = 0. ||, Banaua Komm nocrasneHa HeKOPPEKTHO Uil ypaBHEHMSL:

1. DUIMITHYECKOTO THIIA;
2. mapaboJUYECKOro THIIA;

3. runepOOIMYECKOro TUMa; 4. Uyy — Uyy = 0; 5. Ut = Uyx .

KBazunuHetHbIM = SBIISIETCS ypaBHEHUE:

1. Uxx + X2Uyy + (UZZ)Z = 0,

2. Uz + Uyy + UU = 0;
3. Urx + (Uyy)? = 0;

4. (Ux)? + (Usex)? + Unx + Uyy = 0; 5. (Usx)3 + Unx + Uyy = 0. V. KBagparuunoit popmoii

sBIsieTcst opMa Buja:

1. xwx2+ x1x3+ x12+ x1;

2. x1x2+ x1x3+ x12+ x22 + x2;
3.
4

x12+ x22 + x42 + X52;

. X1X3+ X2,
5.

x1x3+ X224+ x3.

. Kakoe wu3 CJICAYOmnuX ypaBHeHI/Iﬁ HallMCaHO B KAaHOHHMYCCKOM BUIC:

C Ut Uyy+ Uy = 0;

. Uxx + Uyy + Ul + uy=0;

. Ux+ uy + Uxlyy + uyy = 0;

L Uxx— Uyy + Uxy = 0.

\%
1
2
3. Uex+ Uyy+ Uxy = 0;
4
5
\%

l. ypaBHeHI/IeM CMCIIAHHOI'O TUIIA SABJIACTCSA YPAaBHCHUC :

1. Ur= AUy,
2. Uxy=0;3. Uxx
+ uyy = 0;
4. XUxx+ uyy=0; 5.

Uxx — Uyy = 0.



VII. Kakas u3 ciuemyromux 3aad IMOCTaBlieHA HEKOPPEKTHO:
L w=uw, u(0,t)=f(1t);
U= Uxx, u(x, 0)=f(x);
3. untuy=0, u(0,y)=fu);
4. uy=0,u(0,y) = f(¥), uy(0,y) = g(»;
5. U —uy=0,u(0,y) = f(¥), u(0,y)=9®).

VIII. Tapmonnveckoit sBisieTcss QyHKIHS :

N

1. u=uxy;
2. u=x2+y?
3. u=x2—-2xy; 4 u=x3—y%5 u=x3—y3.
IX. Merogom Dyppe pemraercs 3a1aya:
1. Komwm mns ypaBHeHHS KojeOaHUH CTPYHHI ;
2. Jupuxne nus ypaBHeHus Jlamaca;
3. Kommwm mns ypaBHEHHs KojeOaHHM MEMOpaHHI ;
4. Komm mns ypasHenus Jlamnaca;
5. A ypaBHEHHUS KoJIieOaHW CTpyHBI 0€3 HadaIbHBIX YCIIOBHM.
Xl. O ¢ynkunu I'puna roBopsT:
1. g 3amaun Koy,
2. 71us KpaeBOW 3amaum;
3. I HEpaBEeHCTBA,
4. U MHTErpajbHOTO YpaBHEHUS;
5. s KBa3WJIMHEWHOTo ypaBHEHHs
XIl. TpeGoBanue He oOpamieHus SkoOMaHa B Hy/Nb NPH YHPOILIEHHHM YPAaBHEHHH HY)KHO JUIS:
1. omnpexpeneHus THIIA ypaBHEHHS;
BEPHYThCS K TIPEKHUM IEPEMEHHBIM;
JUIsl OTIPENENICHUS] HOBBIX MEPEMEHHBIX;

OIIPEAC/ICHUA KBa3WJINHEHHOCTH YpPaBHCHUSA,

SANE I A

OIIPEACIICHNA OAHOPOJIHOCTH YpPaBHCHMUSA.

7.3. MeToanyecKue MaTepuaJbl, ONpeAesiioNiie NpoueIypy oOeHMBaHUsA 3HAHUH, yMeHUii, HABBIKOB U (MJIM) ONBITA

ACATECJIbHOCTH, XaPAKTECPUIYIOIIHUX ITAIIbI (l)OpMPlpOBaHl/lﬂ KOMIIeTEHI[MH.

OOmuii pe3ynbTaT BBIBOJUTCS KaK MHTETpajibHas OIIEHKa, CKIIAIbIBAIOIAs U3 TEKYIIero KoHTpous - 50% u
pOMexXyTodHOro KOHTpOoJst — 50 %.

Tekymuid KOHTPOJIb 110 IUCLHUIUIMHE BKIIIOYAET:

- mocelenue 3agsatuii - 10 6amwios,

- y4acTHe Ha MPAKTHYECKUX 3aHATHAX -30 Oansos,

- BEITIOJTHEHHE J1a00OpaTOpHBIX 3aaHuii — 30 6asos,

- BBITIOJIHEHHUE JOMAIIHUX (ayAUTOPHBIX) KOHTPOJIBHBIX paboT - 300asoB.
ITpoMexyTOUYHBII KOHTPOJIb 110 JUCLUIUINHE BKIIIOYAET:

- YCTHBIH ompoc -50 6amios,

- MIChMEHHAas KOHTPOJIbHas padoTa -50 6aymios,

8. IlepevyeHb OCHOBHO¥ W TOMOJHUTEILHON YU4e0HOM JUTEPATYPbI, HEOOXOAUMOI IS 0CBOEHHUS JUCHUTLUINHBL. @)
OCHOBHAS TUMepamypa

1. Tuxonos, Auapeii HukosaeBnu.
YpaBHeHUs MaTeMaTHIeckol GHU3uKH : [yaeO. mocobue ais By3oB] / TuxoHoB, AHapeir Hukomaesud, A. A.
Camapckuid. - 5-¢ u3n., ctep. - M. : Hayka, 1977, 1972. - 735 c. : rpad. ; 22 cm. - 1-80.

2. COopHUK 33134 10 ypaBHEHHsIM MaTematudeckoii ¢pusuku / [B.C.Bnagumupos, A.A.Bamapus,

X.X.Kapumosa u ap.]; mox pea. B.C.Bnagumuposa. - 4-e u3z., crep. - M. : ®USMATJINT, 2003, 1982. - 287
c. - ISBN 5-9221-0309-1 : 146-19.

3. Baagumupos, Bacunmii CepreeBuy.



Ne DJIEKTPOHHBII
Ha3Banmue Conep:xanue
azapec

1. Math.ru www.math.ru CaliT NOoCBAIMICH MaTeMaTuke (M MaTeMaTHKaM. JTOT CaWT — s
y IIKOJILHUKOB, CTYACHTOB, YUUTEIIEH M Ul BCEX, KTO MHTEPECyeTcs

p MaremaTukod. Tex, KOoro HHTEepecyeT 30Ha pOCTa COBPEMEHHOM
a HAyKH MaTeMaTuKa.
B

HEHMsI MaTeMaTHYeCcKoH (Gu3KKH : [y4deO. 1s By30B] / Bnagumupos, Bacunmit CepreeBud ;

B.B.)Kapunos. - 2-¢ u3., crep. - M. : ®usmariut, 2003. - 398,[1] c. : uin. ; 22 cM. - bubnumorp.: ¢. 399. -
Pexomennoano MO P®. - ISBN 5-9221-0310-5 : 132-00. 4. AnexceeB A.Jl. YpaBHEHUS ¢ YaCTHBIMHU
MIPOU3BOJHBIMU B IPUMeEpax M 3aja4ax [ DNeKTpoHHBIN pecypc] :

yaeoHoe mocobue / A.Jl. Anexcee, C.H. Kynpsmios, T.H. Pagquenko. — DJeKTpOH. TEKCTOBbIC TaHHBIS. —

Pocros-na-Jlony: HOxHsIi henepansHbiii yauBepcuret, 2009. — 80 ¢. — 978-5-9275-0609-5. — Pesxkum

nocryma: http://www.iprbookshop.ru/47167.html

6) donoanumenvuas aumepamypa 1.
Muxmaun, C.I'.

JIuneiinepie YpaBHCHHA B YaCTHBIX IMPONU3BOJHBIX : yqe6 mocobue JJI1 CT-TOB MEXaHUKO-MaTEMAaTUICCKHUX U

Kynpstmos C.H. OcHOBHBIE METOJIBI PEIICHHSI MPAKTUIECKUX 33]1a4 B Kypce «YpaBHEHHS MaTeMaTHIECKOM
¢busukm» [DnekTpoHHbIH pecypce] : yuebHoe nocobue / C.H. Kynpsmos, T.H. Paguenko. —
DJIeKTpOH. TeKCcTOBbIEe AaHHbIe. — PocroB-Ha-/loHy: FOxHbII denepanbhbiii yuusepcurert, 2011. — 308 ¢. —

978-5-
9275-0879-2. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/47050.html

¢m3naeckux cren. By30s / C. I'. Muxmus. - M. : Beicmas mkomna, 1977. - 431 c. - 0-0. 2. Baaaumupos,
Bacuimii Cepreesuy.

O6006meHHbIe (YHKIMK B MaTeTaTnaeckoii pusuke. / Bmaguvmupos, Bacumuit Cepreesud. - 2-e ucrp, J01. -
M : Hayka, 1979. - 318 c. : ui. ; 22 cm. - (CoBpeM. ¢u3.-rexH. npobiiemst.). - ¢.310-314.

3. Bumame Annpeii BacmiseBnu. COOpHUK 337124 110 YpaBHEHUSIM MaTeMaTH4eCKO# pusuku : YueOHOe

nocobue / bunagze Anapeit BacunbeBnu. - U3n.2-e. - M. : Hayka, 1985, 1977. - 310c. - 1-10.

9. IlepeueHb pecypcoB HH(OPMANHOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «IHTepHeT», HEOOXOAMMBIX /ISl 0CBOEHUS
AUCHHILTUHBI.
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2. Exponenta.ru www.exponenta.ru | CryaeHram:

- 3alyCTUThb YCTaHOBHeHHLIﬁ y Bac maremaTnueckmii I1aKeT,
BI)I6paTI> CIIUCKC MNPUMCPOB, PCHICHHBIX B CpEAC€ OTOTO IIAKETa,
HO[[XO,H?[HII/Iﬁ PEeUINTDL CBOIO 3aavy IO aHAJIOTHH;

HpenonaBaTenﬂM:

- HCHOJIb30BaTb MATCMATHUYCCKUEC MAKETbl I TOAACPIKKH

Kypca JeKIuil.

Bceem 3AaMHTEPECOBAHHBIM II0JIb30BATECIAM:
1. - MOXXHO O3HAaKOMMTLCA C npumepamMmu

IIPUMEHCHU MAaTEMATHYCCKUX ITAKETOB B 06p330BaTCIIBHOM mponecce.

2. — HalTH J€MO-BEPCHUH IOIYJIIPHBIX MATEMAaTHYECKUX ITAKETOB
10. 1:1 9JIEKTPOHHBIE KHUTY M CBOOOIHO PacTpoCTpaHsieMble IIPOrpaMMBl.
T|
0
3.A Marematrka Www.mathematics.ru | y4eOHbIil MaTepral o pa3iuvHbIM pa3ieiiaM MaTeMAaTHKK — ajireopa,
n IUITAaHAMETPHS, CTepeoMeTpus, QyHKIUH, TpaduKu U IpyTHE.
4. Poccuiickoe www.edu.ru (enepanbHbIil 00pa30BaTENBHBIA HOPTA: YUPEKACHHS, TPOTPAMMBI,
¢ oOpazoBaHnue. ctangaptsl, BY3s1, Tectsl ET'O.
5.; DJIeKTPOHHBIE http://elib.dgu.ru,
4 Karazorn Hayunoii http://edu.icc.dgu.ru
_| oubmmorexku AI'Y
6. OOmepoccuiicknit www.mathnet.ru Ilopran, npenocraBiseT pa3andyHble BO3MOKHOCTH B IIOUCKE
MaTeMaTH4eCKUI nHdopmanuu o maremaruueckoi xu3uu B Poccuu ITopran copepxur
i nopran (MathNet.Ru) paszebl: )KypHaIbl, BUACOTEKa, OMOINOTEKa, TIEPCOHAINH,

N OpraHu3aIy, KOH(OEPECHIINH.

3aHHA I 00y4aI0IIUXCS 10 OCBOCHUIO TUCHUILINHBI

VYuebHast mporpaMma 110 ypaBHEHHUSIM MaTeMaTHYecKol (DPM3UKH paclipeesieHa 110 TeMaM M 0 4acaM Ha JIEKIUH 1
NpaKTHYECKUE 3aHATHSA; NPETyCMOTPEHa TaKkKe CaMOCTOsTeNbHas ydeOHas paborta cryaeHToB. [lo Kkaxmgod Tteme
IpernoaaBaTelb yKa3bIBaeT CTYACHTAM HEOOXOIMMYI0 JInTepaTypy (ydeOHHMKH, ydeOHBIe mocoOusi, COOPHHMKM 3amad U
YIPXHEHHI), @ TAK)KE COOTBETCTBYIOIME TeMaM naparpadbl 1 HOMepa yIpaKHEHHUH U 3a1a4.

CamocrosiTesnpHas padoTa CTyICHTOB CKJIQABIBACTCS M3 padOTHl HAJ JICKIMSIMHY, C Y9eOHHKaMH, pEeLIeHUs
PEKOMEHIYEMBIX 3aad, a TAKXKE U3 ITOJrOTOBKH K KOHTPOJIBHBIM paboTaM, KOJUIOKBHYMaM, 3a4eTy U claue JK3aMeHa.

ITpn pabote c nekuusMH W ydeOHMKaMu 0co00e BHUMAHHUE CIEIyeT yICIHTh W3YYCHHIO OCHOBHBIX IOHATHH U
OTIpeZIeTICHU MO JaHHOMY paszeily, a TakKe OCOOCHHOCTSM INPHMEHEHHBIX METOZOB M TEXHOJIOTHH IOKa3aTelbCTBa
TeopeM. PelieHne DOCTaTOYHOrO KOJIMYECTBA 3aJay IO JAHHOW TeMe IOMOXKET TBOPUECKOMY OBJIAJEHUIO METOIaMU
JI0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKACHUI.

ITocne wm3ydeHUs] KakHOH TEMBI PEKOMEHIYETCSI CaMOCTOSITENbHO BOCIIPOM3BECTH OCHOBHBIE OIPEEIICHHS,
(hOpMYIHPOBKH M JOKa3aTenbCcTBA TeopeM. J[msd caMOIpoBEepKH PEKOMEHAYeTCS TakKe HCIONb30BaTh KOHTPOJIBHBIE
BOIIPOCHI, IPUBOIUMBIE B YI€OHHUKAX ITOCIIE KaXKJOH TEMBI.

OcCHOBHa$ LIeJb IPAKTUYECKUX 3aHATHH — TIOATOTOBKA CTYACHTOB K CAMOCTOSITEJIFHOM paboTe HaJl TEOPETHUECKIM

MaTepHaJIOM U K PEIIEHHIO 3a/1a4 U YIIPaXKHEHUI.

11. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NIPH OCYLIeCTBJIEHUN 00pa30BaTEeIbHOI0 NpoLecca

mo AMCHUIVIMHE, BRJIKYasl NNepeYeHb NPporpaMMHOIro o0ecrneyeHus I/IH(l)OpMalll/IOHH])lX CIIPaBOYHBIX CUCTEM.

Ilpu ocymecTBieHMH 00pPa30BATENBHOTO Mpolecca 10 YPaBHEHUSAM MaTeMaTH4ecKOW (HM3MKH pPEKOMEHIYIOTCS
KOMIIBIOTEPHBIC TEXHOJOTMH, OCHOBaHHBIC Ha OmepanmuoHHbIX cuctemax Windows, Ubuntu, Linux, mnpukiagHbie
nporpammel  Mathcad, Matlab, Mathematica, a Takke calTel 00pa30BaTENbHBIX YYPSKICHHH H KYPHAJOB,
UH(POPMALMOHHO-CIIPABOYHBIE CHCTEMBI, DJICKTPOHHBIC YUeOHHKH.

[Tpu npoBeneHNnN 3aHATHIH PEKOMEHYETCsl HCIIOIb30BaTh KOMIBIOTEPHI, MYJIbTUMEUHHBIC IIPOSKTOPBI, HHTEPAKTUBHBIE
9KpaHbl.




12. Onucanne MaTepuAJIbHO-TEXHUYeCKOH 0a3bl, HE00X0AUMOIi 111 OcylIecTBIeHUsI 00Pa30BaTeJLHOr0 Mpolecca
MO JMCUMIJIMHE.

YHUBEpCHUTET 00J1a1aeT TOCTATOYHOM 6a301 ayUTOPUH TS MPOBEACHUS BCEX BUIIOB 3aHSATHUH, MPEIYCMOTPEHHBIX

00pa30BaTeNFHON POTPAMMON AUCITUTLTMHEI KOMIUIEKCHBIH aHanu3. Kpome Toro, Ha (akynpTeTe 4 KOMIBIOTEPHBIX Ki1acca

n 4 y4eOHBIX Klacca, OCHAIICHHBIX KOMITBIOTEPaMH C COOTBETCTBYIOIINM IIPOTPAMMHEIM 00ECTICUCHHEM H

MyJIbTUMEIUA-TIPOCKTOPaMHU.

B yHEHBepcuTeTe MMEeTCs HEOOXOIUMBIN KOMIUICKT JIMIICH3UOHHOTO IIPOTPAMMHOT'0 00CCIICYCHUS. ast

HOYTOYKOM, 3KPAaHOM M IU(PPOBBIM MPOCKTOPOM.



