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1 ey ¥ 327244 M3y4YeHUs M CUHUIIHHBI

1.1 Ileab ocBOEHUS AUCHUTIIUHBI

[enu wu3yyeHuss TUCLUIUIMHBI OIpeAeNeHbl TOCYAapCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJIapTOM BBICIIETO 0Opa3oBaHusi W cooTHeceHbl ¢ obmumu unemsimu OOII BO mno
HampasyieHUI0 noArotoBku «llpuknannas matemaTnka ¥ MHPOpPMAaTHKa», B paMKax KOTOPOTO
MIPENoJaeTCsl IUCHUIUINHA.

JlaHHas [MCHMIUIMHA CTaBUT CBOEH LEJIbI0 M3Y4YEHHE METOJOB IOCTPOCHUS
MaTeMaTUYECKUX MOJIeied Ha OCHOBE YpPaBHEHMH MaTeMaTHuecKOM (U3UMKH, OBJIAJICHUE
anmnapaToM MaTeMaTHuecKoil (U3HKU U BBIPAOOTKY Y OyAyIIMX CHEIUAINCTOB TEOPETUUECKUX
3HAHMW W yMeHUH QOopMyaupoBaTh 3aJaud MNPUKIATHOTO HCCIEAOBaHUA B oOnactu
MaTeMaTH4ecKOoW (U3MKM M OLIEHMBATh CpPEJICTBA, HEOOXOAMMBIE JMJIsi €ro MpOBEACHMUS,
MoJIyueHUuEe OmbiTa JPPEKTUBHOIO NPUMEHEHUS MaTeMaTHYEeCKMX METOJI0OB B Hay4dHOMU
NesITeNbHOCTH, (hopMHUpoBaHHe MPO(PecCHOHANTBHBIX HABBIKOB UCCIIEOBATEIS.

[Ipouecc ocBoeHus AAHHOM IOUCHUIUIMHBI HAIlpaBJIeH Ha MOJY4E€HHsS HEOO0XOIMMOTo
o0bemMa TeopeTHuecKux 3HaHuM, orBevaroniux TtpedoBanusM PI'OC BO u obecneunBaronux
YCIIELIHOE MPOBEACHUE MAaruCTPOM NMPOPECCUOHAIBHOMN AEATEIbHOCTH, BiIa/IEHUE METOI0JIOT e
(bopMyITupOBaHUs U pElIeHMs MPUKIAJAHBIX 3a/1a4, a TaKKEe Ha BHIPAOOTKY YMEHHM MPUMEHSTH
Ha T[pPaKTUKE METOJbl MPUKIATHON MaTeMaTUKu U uHPopMmaTuku. Llenn aucuuniuHbl
COOTBETCTBYIOT cieaytouum popmupyembiM komrereHusam: OINK-1, OIIK-2, TIK-1.

1.2 3agauyu AUCHUILIHHBI

OcHOBHBIE 321291 JUCILUILINHGI:

— YCBOCHHE HJICH W METOJOB MaTeMaTHYEeCKOW (PH3WMKH, HEOOXOTUMBIX IS PEIICHUS
TEOPETUUYCCKUX M TIPUKIIAJIHBIX 33729 MPUMEHCHHS TUCIUIUINHEL;

— (hopMuUpOBaHUE HABBIKOB MTOCTPOCHUSI MAaTEMaTHIECKUX MOJIeTIeH, BEIOOpA aJleKBaTHOTO
MAaTeMaTHYeCKOTO ammapara WX HCCIEOBaHUs, aHAIM3a M MPAKTHUYECKOW HWHTEPIpeTanu
MOJTYYCHHBIX MaTEMAaTUUECKUX PE3YIHTATOB MCCIICIOBAHMSI pEaIbHOM 3a1a4H;

— (hopMUPOBAHUE TBOPUECKOTO TOAXO0Ja K MOJACIHUPOBAHUIO PA3IMYHBIX TMPOIIECCOB;
MPUBHUTHE TPAKTUYECKUX HABBHIKOB HCIIOJIB30BAHUSI METOJIOB MaTEMaTUYECKOW (U3UKUA TPHU
pelieHun TPUKIATHBIX 3a7ad, aHalu3€ W MOJCIUPOBAHUU pEATbHBIX MPOIECCOB (PU3UKH,
TEXHUKH, SKOJIOTHH U JIP.

1.3 MecTO IMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI IPOrpaMMbl

HucuumnuHa «/lomonHUTENnbHBIE TIJIaBbl ypaBHEHHUH MareMaTH4ecKOW  (U3HKN»
OTHOCHTCS K oOs3aTenpbHOM dactu bnoka 1 "ucmumnuaer (Momynu)" ydeOHOTO TUTaHA
MOATOTOBKM MAarucrpa, Oa3upyeTrcs Ha 3HAHUSAX, IOJIYYEHHBIX IO CTAaHJApTy BBICILErO
oOpa3oBaHusl, U SBISETCS HEOOXOAMMOM Jsi TEOPETHUECKON MOArOTOBKM MAarucTpoB IO
nporpamMme «MaTemaTH4ecKkoe MOJEIUPOBAHNE B €CTECTBO3ZHAHUU U TEXHOJIOTUAX).

Mecto kypca B npo¢eCCHOHAIBPHOW MOJArOTOBKE Marucrpa OINpEeAesieTcsl poJIbIo
METO/IOB  MaTeMaTuyecko ¢Gu3MKu B (OPMHUPOBAHUU  BBICOKOKBAIM(PHUIIMPOBAHHOTO
crienuanucTa B J000M 00nacTv 3HAHWM, WCHOJIB3YIOMICH MaTeMaTH4YecKue Mojend. [lanHas
JTUCLMIUIMHA SIBJIIETCS BaKHBIM 3BEHOM B 00ECNEYEHMM MarucTpa 3HAHUSMH, [O3BOJISIOIIMMHU
MPUKIAJHUKY YCIEHNIHO BECTH NpO(GECCHOHATIBHYIO JEATENbHOCTh B cdepe pa3paboTku
MaTeMaTHYECKUX MOJIENIel pellaeMbIX 3a/ad, a Takke oOecredrBaTh IMOJIHBIM LMK Ipolecca
MojenupoBaHus. lMmeercs Joruyeckas M COJEp)KaTeIbHO-METOJUYECKas B3aHMMOCBS3b C
npyrumu yactsimu OOIT BO.

JlaHHasi TUCHMIUIMHA TECHO CBSI3aHA C TaKMMM JUCLMIUIMHAMH, KaK «MaTeMaTHYeCKHUM
aHaIIN3», «IUQdepeHInaTbHbIe YPaBHEHUA», yPABHEHUS MaTEMaTHUYECKON (DU3HKI.

Marepuan kypca npeaHa3sHau€H s WCIOJIb30BAHUSA B CIEAYIOIIMUX JAUCHMILIMHAX:
«CnernceMuHap, «CoBpemMeHHbIE METOIbI 00paboTku CHUTHAJIOBY, «Monenu
TerioMacconepeHoca», «MoenupoBaHue 3KOJIOTHYECKUX MPOIECCOB U cUcTeM». Pe3ynbrarhl



U3Y4YEHUs Kypca TakKe MOTYT ObITh HCIIOJIb30BAaHbl MPU IPOXOXKACHUU IMPOU3BOACTBEHHOM
MIPaKTUKU U BBIMOJIHEHUH BbITYCKHON KBaJIM()UKALIMOHHOW pabOThI.

1.4 Ilepeyennb

IUIAHMPYeMbIX

pe3yJibTaToOB

o0y4eHust

mo AUCHHUIIJIMHE,

COOTHECCHHBIX C INIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUA Oﬁpa3OBaTeJIbH0ﬁ MmporpaMmmal

N3yuenune

JAHHOW  y4eOHOW  JUCIUTIIIUHBI

HampaBjieHo Ha (GOpPMHpPOBAHUE ¥

oOyuaronuxcst 001enpodeccuoHaIbHBIX U TPO(ECCHOHATBHBIX KOMIETEHIIMI:

No Konu Nuaukatopel JOCTHXKEHUS KOMITETCHIIMU
HaVMEHOBaHUE
ILII. 3HATH yMeThb BJIA/IeTh
KOMIIETEHIIUU
OIIK-1 — TIOHATUST W KOH- | — TIEPEBECTH KOH- | — METOJONOTHEN
Cnocoben LENIMKY MaTEeMaTHYECKOM | KPeTHYI0  HpUKIaa- | (hOpMyIHMPOBaHUSL u
pemars ¢buznky; HYIO 33/1a4y Ha SA3BIK | PCLLIECHUS NIPUKJIATHBIX
aKTyaJIbHbIE — moaxompl K HC- zmq)(bepe}iunanbﬂmx 3ajad = MaTeMaTHYeCKOn
3a1a9n CJICIOBAHHIO XpaBHeHm?I YPaBHEHUI c | pusmkwy;
byHmamenTampHo | MATEMATHIECKON (u3MKM, | YACTHBIMH ~ TIPOM3- | — HABBIKAMH  aHAINW3A,
i ¥ IpEKIETHO NeKAIMe B OCHOBE | BOJHBIMH HJIM HHTE- | CONOCTAB/ICHHS u
1. |varenaruxu nocTpoeHust 3G(EKTHBHBIX | TPAIBHBIX YPABHEHHUH | 000OIIEHUS PE3YJILTATOB
AHAJIMTUKO-YMCIICHHBIX H  OINPEACINTb IIYTH | TCOPCTUYCCKUX M INPAKTH-
METO/IOB PELICHHs 3a/ay | €€ PEIICHHUS, YeCKHX HCCIENOBaHUH B
—  HCIIONIb30BaTh MpeAMETHON 00IacTH;
COBPEMEHHBIC TECOPUH | — HaBBIKAMH mo-
INIES PCHICHU | CTPOCHMS MareMa-
HAay4YHO-UCCIICNIOBA- | THYECKHX Moieneit
TENIbCKMX M IPH- | (U3WIESCKUX ITPOIIECCOB.
KJIQJIHBIX 3a/1a4.
OIIK-2 — COBPEMEHHBIC — TIPHUMEHSTH — MaTreMaTH4ecKon
Crniocoben TEHJICHIUH  PA3BUTHS | METO/IBI KYJIBTYPOU;
COBEPIICHCTBOBAT| (yHJAMEHTAJIBHBIX U | MaTEMaTHYECKOM —  OCHOBHBIMH
b U| TIPUKITaTHBIX busuku K | MeTO1aMu
pEaNn30BbIBATh | KCCIENOBAHUN B | UCCIIEJOBAHUIO UCCIIEZIOBaHUS u
HOBBIC obnactu MaTeMaTHIeCKOM pelleHus JIMHEHHBIX |
MaTeMaTHYCCKUC | MaTeMaTHUCCKOMN MOJCIM M OLEHKH | HEIMHEHHBIX
METO/IbI PEIICHUS| (PU3UKH; €€ aJIcKBaTHOCTH; ¢ depeHaIbHbIX
P HpUKIaHBIX — CHOCOOBI MCIOJIB30- | — COJEPXKATETHbHO | YPABHEHHH B YaCTHBIX
3anaq BaHUS COBPEMCHHBIX | MHTCPIIPETUPOBATL | IMPOU3BOJHBIX u
METOJOB JUIsl PELIEHHUs | pe3yJbTaThbl HHTETPaIbHBIX
Hay4YHBIX U YpaBHEHUI
MIPAKTUYECKUX 3a/1a4;
— crocoObl MCMOJIb30-
BAHUS  COBPEMEHHBIX
METOJOB JUIsl PELICHHS
Hay4YHBIX "
ITPAKTUYECKUX 3a/1a4
ITK-1 — TMPUHLOUOBI BbIOOpA | — KCIOJIB30BATh | — HABBIKAMHU
Crniocoben METOJIOB M  CpEICTB | TEMAaTUYECKUE WCIIOJIb30BAHMS
(GopMynHpoBaTh | u3ydeHHs ~ MareMard- | HHQOPMAIIMOHHBIE | AKETOB  HPHKJIAJHBIX
u peniaTh| 4eCKOH MOJENH pecypcbl o | mporpamm st oOec-
3  |akTyaJbHbIE u pe3ynbpTaTax  Co- | IEYECHHS rporecca
3Ha4YMMBbIE 3a/1a4U BPEMEHHBIX HC- | MOJEIUPOBAHUSA Ha
(byH1aMEHTaJIbHO CJIEIOBAHMI B | OCHOBE Marema-
U ¥ TNPUKIATHON obnmacTu  MaTema- | THYECKOW QpU3nKu
MaTE€MAaTHKH TUYECKON QU3UKU




HpOHCCC OCBOCHHA JUCHHUITIIMHBI «I[OHOJ'IHI/ITGJ'II)HBIC TJIaBbI ypaBHeHI/Iﬁ MaTeMaTHIeCcKOi

buzukm»

HampaBJieH Ha TMOJy4eHHs] HEoOXOAMMOro oO0beMa TEOPEeTUYECKUX 3HAHHM,

orevaroux TpedoanusiMm ®I'OC BO u obecreynBaronnx YCHEHIHOE BEIEHHE MarucTpoM
Hay4YHO-MCCIIEI0BATEIbCKON JAEATENBHOCTH, BIIQJICHUE METOJOJOrHed (OPMYIUPOBAHUSA H
pelIeHNs IPUKIIAHBIX 33]a4, a TaK)Ke Ha BbIPA0OTKY YMEHUN MPUMEHATh Ha MPAKTHKE METOIbI

MPUKJIAIHON MaTeMaTUKU U UHPOPMATUKH.

2. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHBI.

2.1 PacnpenesieHne TPYyA0EMKOCTH JMCUMILIMHBI IO BUAaM padoT
OO01ast TpyA0E€MKOCTh AUCLHUILIIMHBI COCTABISET 2 3a4. €11., (72 yaca), UX pacupeeseHre

o BHJaM paboT MPECTaBICHO B TaOIHIIE
(O cmyoenmog ODO).

Cemectp
Bun yuebnoit paboTsl Beero (4acel)
4acoB 1

KonrakTHasi pa6oTa, B TOM 4ncJje 28,3 28,3
AyauTOpHBbIE 3aHATHS (BCEro):
3aHATHS JTEKIIMOHHOTO TUIIA 14 14
3aHATHS] CEMUHAPCKOTO THUIA (CEMHUHAPBI, TPAKTHUECKUE
3aHSITHS) B B
JlaGoparopHbie 3aHATHS 14 14
HNnas koHTakTHas padora:
KonTposas camoctositensHoi padoTs! (KPIT) — —
IIpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM YHCJIE: 17 17
Kypcosas pabora — —
[TpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 10 10
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO 7 7
KoHTpoJib: 3xk3aMeH
ITonroroBka K sK3amMeHy 26,7 26,7
OO0masi Tpy10€eMKOCTh qac. 72 72

B TOM 4YHCJIe KOHTAKTHAasl 283 283

pabora

3a4. e 2 2

2.2 CTpyKTYypa IMCUMILTHHBI

Pacrnipenenenue Bu10B yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBL.
Paznensl (Tembl) TMCHUIUIMHBI, U3y4aeMble B 1 cemecTpe

KosmuecTBo yacos
Ne HanmenoBanue pasnenos AynutopHas | Bueayuropu
Bcero pabora ast pabora
JI JIP CP

1 HexoTopbie Moienn, ONMchIBaeMbIe YPaBHEHUSIMHU ) ) B B
B YaCTHBIX NMPOU3BOIHBIX

) O6001eHHbIC GdbyHKIUN. Ceeptka " 3 ) ) )
npeobpazoBanue Oypne

3 [IpocTtpanctBa CoboneBa. O000IMICHHBIE PEIICHUS 3 ) ) )
3amay upuxne u Heiimana

4 CreuunanbHble  (QYHKIMM B MaTeMaTUYECKOM ] > 4 )
buznke




KosmuecTBo yacos
No HaumenoBanue paszaenos AyRMTOpHaA | BreayuTopn
Bcero pabora ast pabora
JI JIP CP
WNHterpanbublie ypaBHeHUs. VIcTOUHMKN
S | BOBHMKHOBEHUS U ITPUIIOKEHUS NHTErPATBHBIX 10 2 2 6
YPaBHEHUM.
6 | Bapuanuonssle 3ajaun B MaTeMaTHUECKON (U3HKe 8 2 2 2
7 | Henuneitnbie ypaBHEeHHS. MeTOIbI MCCIEA0BAHUS 7 2 2 3
KonTtpons camoctosrensHoi padoTs! (KPIT) — —
[Ipomexyrounas arrectauus (MKP) 0,3 — — —
[ToaroroBka K TeKyiiemMy KOHTPOIIO 26,7 — — —
O01mas TpyA0eMKOCTD 10 TUCUHUILJIMHE: 72 14 14 17

[Ipumeuanue: JI — nexuuu, JIP — mabGopatopusie 3ansatusa, CPC — camocrosiTenbHas
paboTa cTyaeHTa.

2.3 Conep:xkanue pa3aesioB (TeM) AUCHUNIHHBI
2.3.1 3ausATHA JEeKIIHOHHOI'0 THIIA

dopma
HaumenoBanue
Ne Conepxanue pazjena TEKYIIETo
paznena
KOHTPOJISI
HekoTopbLe Hexotopble Mojenu, ONMUCHIBaEMbIe YPaBHEHUSMHU B
MO)ICJ'II:/I YaCTHBIX NPOW3BOAHBIX: YpaBHEHHE KOJEOaHUI.
’ VYpasuenne nuddysun. CranmoHapHoe ypaBHECHHE.
OTIHCHIBAEMBIC
I. YpaBHeHHE IIepeHOca. YpPaBHEHHUS THIPOJUHAMUKHU. P
YpaBHEHHSIMHU B
VYpaBHeHuss Makcsemna. Ypasaenue llpenunrepa.
JaCTHBIX .
VYpasuenue Kielina — ['opaona u ypaBuenue upaka (2
NPOU3BOIHBIX. |
O6o0mennpie pynakuun. CBepTka M mpeoOpa3zoBaHUE
®dypre: O606mennsie pyHkmuu. CBOMCTBA OCHOBHBIX U
0000mennpix  ¢yakuuid. Hocurens  0000meHHON
O6o0mmennpie  |QyHKIUM. HuddepenumnpoBanne 0000IICHHON|  Ompoc o
) ¢byukuun. Ceeprka |pyHkuuu. Ilonstue 00 000OLIEHHBIX PEIHICHUSIX| pe3yinbTaTam
" | m npeoOpazoBanue |auddepeHInaIbHbIX YpaBHEHUH. CBepTKu.|MHAMBUIYATLHOTO
dypoe. [IpeoOpasoBanne Dyppe 0000IICHHBIX  (YHKIHH 3a/laHA
MeuieHHOro pocrta. IlpuMenenune mnpeoOpazoBaHUSA
@ypre w1 HaX0XkIeHUS (QyHIAMEHTAIbHBIX PEIICHUN
(2 41.).
[IpoctpanctBa CoGoneBa. OOOOIICHHBIE pPEIICHUS
[IpocTpancrBa N
CoGouesa 3anau Qupuxne u Helimana. [Ipoctpancta CobosieBa u
' ux cBoiicTBa. POPMyIa MHTETPHPOBAHHS 10 YacTsM.  OMPOC MO
O06o006meHHbBIC . pe3ynbTaTtam
3. Cnen ¢QyHkIMU u €ro CBOMCTBAa. DKBUBAJCHTHBIC
pEeIICHHUA 3aaa4 WHIWBUYaJIBHOTO
Tupuxie n Hopmbl. MHTerpan Iupuxie. HepaBencrBo Ilyankape — 3a71aHMs
HCII;IMaHa Opuapuxca. OO00IMICHHBIE U KIACCHUECKHUE PEIICHUS
] 3ajnau Jlupuxie u Heiimana (2.4.)
CrnenuansHbie byHKINH: DOyHKIHT beccens
Crenuanehbie  |(wwmuHApHYeckne — QyHkumu):  dyHKums — beceenst)  ompoc no
4 (GyHKIMY B nepsoro poja; ¢pyHkuu beccens Broporo pona. 3aiadal pesynsratam
) maremarndeckoil |(lrypma—JlmyBwiis  nns ypaBHeHHs — becceirs,|MHAMBHIYalbHOTO
¢dusmke. CBOWCTBAa COOCTBEHHBIX 3HAYCHUH H COOCTBEHHBIX 3a/laHH

GyHKIMM, pa3ioxeHre GyHKIUHA B psbl 10 QYHKLIUIM




dopma
HanmenoBanue
Ne Conepxanue pazjena TEKYLIEro
paszzena
KOHTPOJIS
beccens, cootHomenust oproroHaibHOCTH. [losmHOMBI
Jlexannpa, PEKYppEHTHBIE (hopMyIBI.
OpTOroHanbHOCTh IIOJIMTHOMOB Jlexxanppa.
[Ipucoenunennsle QpyHkuus. Boruvcnenue HOpMBbI 17
noanHoMoB Jlexannpa. Pemenne ypaBHenus Jlarutaca
JUIs  I1apoBo  o0jacTh  METOJOM  pa3zeieHUs
nepeMeHHbIX. Cdepuueckre (QyHKIIUU, COOTHOIICHUS
OPTOTOHAJILHOCTH,  pPAa3JIoKeHHe 1o  chepuueckum
byHKIMAM (2 4.).
WuTerpanbHble YpaBHEHUS, KJ1accuukanus,
UHTerpanbHble  |CONPSHKEHHBIE ypaBHEHUs. Y pasHeHus Opearonsma I u pg;ﬁ:f;gM
YpaBHEHUS. II poma. Teopus @penrosbma isi KOHEYHOMEPHBIX WHHBHTYATHHOTO
HcTounuku ONEepaTOpOB U BBIPOKIACHHBIX siiep. VIHTerpanbHbie 3a/AHNS;
5. BO3HMKHOBEHHUS U |ypaBHEHHUS C sAapamMu oOuiero Bujaa. YpaBHeHus| Iloaroroska
MIPUIIOKEHHUS Bonbsreppa I u II poma. Cenenue 3amaunm Komm k| MHPe3eHTalH
UHTErpajbHbIX |MHTErpaJibHOMY ypaBHeHUIO Bonbreppa. Caenenue Fp(jinm(;fm
YpaBHEHUH. KpaeBbIX 3a/ad K MHTErpaJibHbIM ypaBHEHUSM B S
obnactu (2 4.).
Bapuanuonssle 3amauM B MaTeMaTH4yeckoil (u3uke:
Judpdepenunpyempie (yHKIIMOHAIBI, BapUaLs
¢byHKIMOHANMa, GopMmyia s BBIUYMCICHUS BapUalUu.
Heob6xomumoe ycioBue »skcTpemyma (QyHKIIMOHAJA.
[IpocTenmas  BapuanMoOHHas 3ajada  (3agada  C
Bapuanuonssie P prall 8 (3an Onpoc 1o
3aKpEIJICHHBIMU KOHIIAMHU), BBIpA)KEHUE Ul BapHalllu,
3aJla4u B o pe3yabpTatam
6. . |ypaBHeHHe Ditiiepa
MaTEMaTHICCKOU " i HHINBUYJIEHOTO
(usuKe HTErpUPOBAHUE YypaBHEHUS Oilepa B HEKOTOPHIX -
YacTHBIX ciyyasx. BTopas Bapuanus ¢yHKIMOHANA,
JIOCTaTOYHbIE  YCIOBMSI  3KCTpeMyMma. Hekortopsie
0000mIeHNsT TpOCTEWIer 3amadyM: 3amada ¢ 3a-
KpPEIUICHHBIMU KOHILIAaMH B CIIy4ya€ 7 HEU3BECTHBIX
(dbyHKIMNA, BRIUKCIEHUE Bapuanuu GyHKironana (2 4.).
Henuneiinpie ypaBHeHUA. MeToapl HCCIEIOBaHUA
Henuueiinnie (BapuanmOHHBIE METOJbI, METOJ BO3MYIICHUW, METO] Honroroska
. yPaBHEHHS. Herotona — KanrtopoBuua). Pemrenus thma Gerymieid Hp‘?;:;};m‘
Meronsl BOJIHBL.  YpaBHEHHE KopTeBerav - e <I)p1:13a. IPYTINOBOTO
UCCIIEIOBAaHUSl  |ABTOMOJIEIbHBIEC PEIICHUS HETUHEHHBIX YpaBHEHHH (2 3a1aHus
4.).

2.3.2 3aHATHS CEeMHHAPCKOI0 THIIA
VY4eOHbIN TUTAH HE TMpeayCMaTPUBACT 3aHSATUNA CEMHUHAPCKOTO THMNA IO JUCIHUIUIMHE
«JlonoaHUTENbHBIE [T1aBbl YpABHEHUN MaTeMaTU4eCKOU (DU3UKN».

2.3.3 JIaGopaTopHbIe 3aHATHS

0 ° o
Ne Ne pasnena HaumenoBanue nabopatopHbix padboT OpMa TEKYIIEro
paboTHI | AWCHUTUTHHBI KOHTPOJIS
1 ) O06006111eHHbIE (byHKIMH. Caeprka U Oraer Ho JIP
npeobpazoBanue Oypne
2 3 Pemrenne 3agaun upuxie Oruer no JIP




No Ne pazpena dopma TEeKylero
HaumenoBanue nabopatopHbsix padboT
paboThl | AWUCHMILUIMHBI KOHTPOJIS

CrnennanbHble KIMM B MaTeMaTU4ecKOM

3 4 1 bynxn Oruer 1o JIP
¢buzuke.
[Ipunoxxenne  crenuaibHBIX KOUH K

4 4 p 1 bymin Oruer o JIP
pELICHUIO 3a/1a4
Hcnonb3oBanue cpencts Maple npu pemeHuun

5 5 peacts Viap pup Oruer mo JIP
WHTETPATBHBIX YPaBHEHUN

6 5 PenreHne HHTErpaJIbHBIX YPaBHEHHUN Oruer no JIP

7 6 Bapuannonnsie 3agaun Oruer 1o JIP
Haxoxnaenue u Busyaiusanusi aBTOMOJEIBHBIX

8 7 pemieHuid aud@epeHnuanbHbIX ypaBHEHUH B Oruer no JIP
YaCTHBIX MPOMU3BOTHBIX

2.3.4 [IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

VY4yeOHBIA IUIAH  HE

MpelycMaTpuBaeT KypCOBBIX pabOT MO  JUCHMILIMHE

«JlonoTHUTENbHBIE IT1aBbl YpAaBHEHUI MaTeMaTUYeCKONW (PU3UKN».

2.4 IlepevyeHb y4eOHO-MeTOAUYECKOI0 o0ecneyeHHs Il CAMOCTOSATEbHOI padoThI
00y4arouXxcs Mo JUCUMUITIMHE (MOIYJII0)

Bux CPC

[Tepedyenn yueOHO-METOIUUECKOTO 0OECTICYCHUS JUCIIUTUTHHBI
10 BBITIOJIHEHUIO CAMOCTOSATEILHON PabOTHI

[ToaroToBka k Tekymemy
KOHTPOJIIO, TOArOTOBKA
VHIUBUIyaJIbHBIX 3aJ]1a—
HUH

1. XKubep, A.B. VYpaBHeHus mareMaTuueckod (QUHKH.
Henuneiinble unterpupyemsle ypaBHeHus / A.B. XKubep, P./.
Myptasuna, U.T. Xabubymnun, A.b. llabar. M: IOpaiit, 2017.
375 c. [DnexktponHsbIil pecypce]. - Pexxum moctyma: https://biblio-
online.ru/book/771C984F-6865-4C58-975B-8020A14EO0FF.

2. Caburos K.b. K Teopun ypaBHenuii cmemannoro tumna / K.b.
CabutoB. M.: ®uzmatnur, 2014. 304 c. [DnekTpoHHBIN pecypc].
- Pexxum nocryma: https://e.lanbook.com/book/59713.

3. Tuxonos, A.H. YpaBuenus marematuueckoit ¢pusuku / A.H.
Tuxonos, A.A. Camapckuii. — M.: U3n-so MI'Y, 2004.

4. IOposuu, B.M. Maremarnueckue MOAEIA €CTECTBEHHBIX
Hayk / B.M. KOpoBuu. — CII6: Jlaws, 2011. 335 c. +
[DneKTpOHHBII pecypcl]. - Pexum J0CTyIa:
https://e.lanbook.com/book/689.

5. Meroauueckue yka3aHus 10 OpraHU3allMd U BBIIOJHEHHIO
CaMOCTOSITENIbHON ~ paboThl, YTBEp)KICHHbIE Ha 3aceJaHHH
Kaenppl  MaTeMaTUYeCKOTo  MOJEIMpPOBaHUS  (akyiabTeTa
KOMIBIOTEPHBIX ~ TEXHOJIOTHH W TPHUKIATHOW MaTeMaTHKH
OI'BOY BO «Ky6I'Vy», mporokos Ne 10 ot 30.03.2018

Y4eOHO-METOINYECKHE

MaTepuaibl A CaMOCTOATEIBbHON paboThl OOydarOIIMXCS W3

YHUCJIa MHBAJIUIOB M JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBhs (OB3) nmpenocraBistoTcs
B (popmax, alanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 3I0POBbs U BOCHPUATUS HHPOPMALIUU:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIIEHUsIMHU CITyXa:

— B IIeUaTHOM dopme,

— B (pOpMeE DIIEKTPOHHOI'O JOKYMEHTA.




JList AL ¢ HapylmeHnssMHU OTIOPHO-JBUTaTEIbHOTO alapara:

— B IIe4aTHOM dopme,

— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

HaHHBII\/’I MNEPCUYCHbL MOXKCET OBITH KOHKPETHU3UPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

C ToukuM 3peHus MNPUMEHSEMBIX METOJOB HCIOJIB3YIOTCA Kak TpaJULMOHHBIE
nH(OPMaLIMOHHO-00BSICHUTENIbHBIE JIEKLIUH, TaK U MHTEPAaKTUBHAs MOJaya MaTepuana B BUIC
cnaig-nekuuid. KoMnbroTepHble TEXHOJIOTMM B JJAaHHOM Cilydae OOeCHeuMBarOT BO3MOXHOCTH
Pa3HOIUIAHOBOTO OTOOpa)K€HUS aJIrOPUTMOB U JIEMOHCTPALMOHHOTO Marepuana. Takoe
COYETAHME IO3BOJISICT ONTUMAIBHO HCIIOJIb30BATh OTBEIACHHOE BPEMs M PACKPBIBAThH JIOTUKY U
COJICpKAHNE TUCHUTIIINHBL.

OOwiee
Bun Hcnonb3yemble HHTEpaKTUBHBIE 00pa30BaTEIbHbBIE
Cemectp KOJINYECTBO
3aHATUSA TEXHOJIOTUU
4acoB
Cnanig-nekiuu.  OOCyXICHHE  CIOXKHBIX U 4
JMICKYCCHOHHBIX BOIIPOCOB.
Ne Tema KOJIMYECTBO 4aCOB
JI 1 HekoTtopsie Moenu, onuceiBaeMble )
1 YpaBHEHUSIMH B YACTHBIX MPOU3BOIHBIX
) CreuuanbHble (YHKIMM B MaTeMaTUYECKOM )
¢bu3zuke.
KomnbroTepHbie 3aHATHS B peKuMax
JIP B3aUMOJICHCTBUS «IIPEMOJABATENb — CTYACHT» U 4
«CTYJIEHT — CTYJIEHT»
Hroro 8

Lenb s1ekyuu — 0030p METOAOB IMOCTPOCHHUS MAaTEMaTHYECKUX MOJETe Ha OCHOBE
ypaBHEHUW MaTeMaTH4YeCKOW (U3MKH, 3HAKOMCTBO C TpoOJeMaMHd U  almapaTtom
MaTeMaTH4ecKoi (u3uku. Ha NeKusax CTyAeHTHI MOTydaroT o0Iee mpeCcTaBIeHHe O T0IX01aX
1 METOJIaX UCCIIEIOBAHUS U PEIICHUS 3a/1a4 MaTeMaTH4eCKON (pU3mKu.

Lens nabdopamopnozo 3anamus — HAYIATH TPUMEHSATh TEOPETHUECKUE 3HAHUS TPU
pe€ICHMU MW HMCCICIOBAHMM KOHKPCTHBIX 3aJad. Ha60paTOpHBI€ 3aHATUSA TIPOBOJATCA B
KOMITBIOTEPHBIX KJIacCax, IPU 3TOM IPAKTUKYETCsl paboTa B IpyIax.

Tewmbl, 3aaHKsi U BONPOCHI ISl CAaMOCTOSATENbHOW pabOThl MpHU3BaHbl CHOPMHUPOBATH
HAaBbIKM [OMCKa HMH(QOpPMAIMH, YMEHHSI CaMOCTOSITEJIbHO pacIIUpSATh M YIIYONIATh 3HaAHMS,
IMOJIYYCHHBIC B XOJI€ JICKIMOHHBIX 1 J'Ia60paT0pHI)IX 3aHATHIH.

[Toxxon pa3bopa KOHKPETHBIX CUTYaIluid HIMPOKO HCIIOJIB3YETCS KaK MPEerojaBaTeieM,
TaK W CTyICHTaMU TpPU TPOBEACHUW aHAM3a PE3YyJIbTaTOB CAMOCTOSTENBFHONH pPabOThL. DTO
00yCIIOBIICHO TEeM, YTO B IMpPOIECCEe MOJICIMPOBAHMS YacTO BCTPEUAIOTCS 3a]aduH, ISl KOTOPBIX
CAWHBIX IMOAXOJ0B HC CYIICCTBYCT. Ka>1<z[as[ KOHKpE€THad 3aJada IpH CBOEM MOJACIIMPOBAHUU
(MccnenoBaHMM) HMMEET MHOXKECTBO IOJXOJI0B, @ 3TO TpedyeT pa3dopa U OICHKU LEJIon
COBOKYITHOCTH KOHKPETHBIX CHUTyaluil. DTOT MOJIX0J OCOOEHHO IIMPOKO HCHOJIB3YETCS Mpu
OTIpE/ICICHNN AJICKBATHOCTH MAaTEMAaTUYECKOH MOJIENM W Pe3ylIbTaTOB MOJCIUPOBAHUS Ha
OTACJIbHBIX dTalrlax.

HpI/IMCHﬂCMaﬂ TEXHOJIOTHUA KOJIJIEKTHBHOI'O BSaHMOHGﬁCTBHH B BHUJC OPraHMU30BaHHOI'O
Uaiora, peain3yeT KOJUICKTUBHBINA CIIOC00 00yUeHU .

['pynnoBble uHAMBHAYyalbHbIE 3aaHusl (OPMUPYIOT HaBBIKU HCCIIEI0BATEIbCKOM
paboTHI B KOJIJICKTUBE.

I[J'If[ JyL ¢ OrpaHMYCHHBIMHU BO3MOXKHOCTSAMHU 3J0POBbBA IMPEAYCMOTpPCHA OpraHu3anusd
KOHCYJIbTAIIMH C UCTIOIB30BAHUEM AJIEKTPOHHON TIOYTHI.




4 OueHoYHbIe U MeTOAUYECKHE MAaTePUAJIbI

4.1 OueHo4HbIe CPeICTBA AJI TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH 1
NPOMEKYTOUYHOM aTTecTaluu

OneHouHble CpeicTBa IpeIHA3HAYeHbl JJISi KOHTPOJII M OLIEHKHM 00pa3oBaTesIbHbIX
JOCTHXKEHUH 00yJaromuxcsi, OCBOMBILUX IporpaMMy yueOHOH AUCHUIINHBI «/{onoTHUTENbHBIE
IJIaBbl ypaBHEHUI MaTeMaTUYECKON PU3UKI».

OrneHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl JJIsl MPOBEACHUS TEKYILEro
KOHTpOJIsl B (hopMe TECTOBBIX 3aJlaHUM, JOKJIaga-Ipe3eHTalli 0 IpOoOJIEMHBIM BOIpOcaM, U
MIPOMEXYTOUYHOM aTTecTaliuu B GopMe BOIPOCOB U 3aJJaHUM K IK3aMEHY.

OneHouHble CpPEACTBA JUIsl WHBAIUAOB M JHUI[ C OrPAHUYEHHBIMU BO3MOKHOCTSIMH

3/10pOBbsI BHIOMPAIOTCS C YUETOM UX UHIUBUIYAIbHBIX IICUXO(PHU3NYECKIUX OCOOCHHOCTEN.

—pU HEOOXOAMMOCTM HWHBAJIUMJAM W JIMLUAM C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU
3J10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMs JJIsl IIOJrOTOBKU OTBETA HA 3K3aMEHE;

— IIpU MPOBEICHUU MPOLIETYpPhl OLICHUBAHUS PE3yJIbTaTOB 00YUYE€HUs MHBAJINIOB U JIMIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCS HUCIIOIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3U C UX UHJUBUIYaTbHBIMU OCOOCHHOCTSAMU;

— IIp1 HEOOXOAUMOCTH JUI 00Y4aIOIIKUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS
U UHBANUAOB TMpoleaypa OLEHUBAHUS pPE3YylIbTaTOB OOY4YEHHsS] MO JUCHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oluieHHBaHUS PE3YAbTATOB OOY4YEHHUS MHBAIUJOB M JIUI[ C OIPAaHUYEHHBIMHU
BO3MOXHOCTSIMU 3JI0POBBS MO TUCLUILIMHE IPEIyCMaTpUBAET MpeA0oCTaBiIeHre HH(popMalnuu B
¢dbopmax, aTanTUPOBAHHBIX K OTPAaHUUYEHUSAM UX 3[I0POBbS U BOCIPUATHS HHPOPMAIUH:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4YaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList JIAL ¢ HapyHIEHUsIMU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMM ONIOPHO-JIBUTaTEILHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TepeYeHb MOKET OBbIThb KOHKPETU3UPOBAaH B 3aBHUCHUMOCTH OT KOHTHHIE€HTA
00yJaronuxcs.

CprKTypa OLCHOYHBIX CPEACTB NJIA TEKyIIIEﬁ /| l'lpOMe)KyTO‘-lHOﬁ aTrecranmuun

HaunmeHoBaHue OLIEHOYHOTO
No KonTtponupyemble pas3iensl (TeMbl) S — vCpe)ICTBa
JTUCHUTIINHEI Texymmit [TpomexxyTouHas

KOHTPOJIb aTTecranus

HexoTopsie Mozenu, onuchiBacMble OIIK-1, OIIK-2,
YO OB 1-6

YPaBHEHUSAMH B YAaCTHBIX MPOoU3BOAHBIX |[TK-1
O6061mennbie pyHkunu. CBepTka u OIIK-1, OIIK-2, P, P 3B 7-9
npeobpazoBanue Oypne ITK-1
[Ipoctpancrsa CoOoJieBa.
OGo6uieHHble penieHus 3aaa4 JJupuxie IC')IE-KI-L OIK-2, I[P, P 2B 9,10
n Helimana.
CrnenuansHbie § byHKIUN B|OIIK-1, OIIK-2, P, P 3B 11-13
MaTeMaTH4eCKOU (PU3HKE. ITK-1
WNHuterpanbublie ypaBHeHUs. VIcToUHMKN
BO3HUKHOBEHHS U MPUJIOKECHUS gg_Kl_l’ OTIK-2, I[P, P OB 14,15
WHTETPAIBHBIX YPAaBHECHUM.




HanmMmeHoBaHME OIIEHOYHOTO
No KonTtponupyemble pas3iensl (TeMbl) S — _cpeAcTsa
JTUCHUTIINHEI Texymmit [TpomexxyTouHas
KOHTPOJIb aTTecTauus
6 Bapuanuonnsie v3az[aq1/1 B OIIK-1, OIIK-2, 77P.P 3B 16-18
MaTEeMaTHYeCKOU (PU3HKE. ITK-1
7 Henuneiinbie ypaBHeHusi. MeTo bl OIIK-1, OIIK-2, P 2B 19.20
HUCCIICIOBaHUS TIK-1

HOKa3aTeJII/I, KPUTCPUH M HIKAJA OHCHKH C(l)OpMHpOBaHHI)IX KOMIIeTeHI U

CooTtBeTcTBHE YPOBHEH OCBOEHUSI KOMIIETEHIINU [UIAHUPYEMbIM
pe3ynbraTtaM oOy4eHUs! U KPUTEPHUSIM UX OIICHUBAHUS

Koa n N . N
MOPOTrOBbI 0a30BbIii NPOABUHYTHII
HaMEHOBaHUE
KOMITIETEHI[HH OILICHKA
YnosaersoputeHo Xopouio/3a4TeHo OTJUYHO /32a4TEeHO
/3a4TEHO
OIIK-1 3Haem: 3HaeT OCHOBHBIC |3Haem: OCHOBHbBIC 3Haem: OCHOBHBIE
Cnocoben TIOHSATHUS U MOJICIIH TIOHSATHS U MOJICIIH TIOHSATHS U MOJICIIH
peuarp MaTeMaTU4EeCKON MaTeMaTUYeCKON MaTeMaTUYeCKON
aKTyaJbHbIE ¢buzuku: ¢buzuku: kaaccudu- (bu3HUKY, TPUBOJUT
3a7a4u KJIaCCU(PUKALUIO KAl YPaBHEHUH, IIPUMEPBI MOJIENEH;
(dbyHIaMEHTANTBHO | ypaBHEHU; OCHOBHBIC  |IIOCTAaHOBKH 3a]1a4, OCHOBHBIE€ MTOJIXOJIBI K
W W TPUKIATHOMN|IMOIXObI K PEIICHUIO  |MPUBOJUT MIPUMEPHI perieHuto 3a1a4
MaTE€MaTHUKH 3a7a4 MaTEMAaTU4YECKOW |MOJEINEil; OCHOBHBIE MaTeMaTU4YEeCKON

(Gu3MKY; CrIeUaIbHbIE
GyHKIIUN; ©MEET
npesicTaBiIeHue 00
00001IeHHBIX
GyHKIMSX.

Ymeem: ctaButh 3amaun;
WCIIOJIb30BaTh OCHOBHBIE
METO/IbI PEIICHUS
JIMHEWHBIX
muddepeHnnanTbHbIX
YpaBHEHUM B YaCTHBIX
MIPOU3BOTHBIX.
Braoeem: meronamu no-
CTPOEHUS MOJIEIIEH
(u3HYECKUX MPOIIECCOB
Ha OCHOBE ypaBHEHMI
MaTeMaTU4YECKON
bu3uKu.

CmyOenm TOKa3bIBaCT
HE JI0CTaTOYHBIN
YPOBEHb 3HAHU U
yueOHOTO MaTepuaiia, He
B [IOJIHOM 00beMe
BJIQJICET NMPAKTHYECKIMH
HaBBIKaMU, YYBCTBYET
ce0sl HEYBEpEHHO U

MOJIXOJIBI K PEIICHUTO
3a/1a4 MaTeMaTH4ECKOU
(¢u3MKK; CBOMCTBA cIie-
HUaIbHBIX PYHKUUH, UC-
MOJIB3YEMBIX TIPH
perieHnu 3a1a4y
MaTeMaTHU4EeCKON
(bu3KUKHN; UMEeT
npesicTaBiIeHue 00
00001IEHHBIX (PYHKIMSIX
1 0000IIEHHBIX
pelIeHusX 3a1a9
MaTeMaTU4eCKON
bu3uKu.

Ymeem: ctaBuTh 3a1a4n
Y WX UCCIIEIOBATH
KOPPEKTHOCTH;
WCIIOJIb30BaTh OCHOBHBIE
METO/IbI PEIICHUS
JIMHEMHBIX
muddepeHnanTbHbIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX U
WHTETPATBHBIX
YpaBHEHUM.

Braoeem: meronamu no-
CTPOEHUSI MOJIEIIEH

¢bu3uKK; CBOMCTBA cIie-
HUaTbHBIX PYHKUUH, UC-
M0JIb3YEMBIX IIPU
pelIeHNnH 3a/1a4
MaTeMaTU4YEeCKON
¢bu3uky; cBoiicTBa 0600-
HICHHBIX QYHKUUN 1
0000IIEHHBIX PELICHUSIX
3a/1a4 MaTeMaTHYECKOU
bu3uKu.

Ymeem: craButh 3a1a4n
U UX UCCIEeI0BaTh
KOPPEKTHOCTb;
UCII0JIb30BaTh OCHOBHBIE
METO/Ibl UCCIIEIOBAHUS U
pEILIECHHS TUHENHBIX U
HEJIMHENHBIX
muddepeHnanTbHBIX
YpaBHEHU B YaCTHBIX
MIPOU3BOTHBIX U
WHTETPATBHBIX
YpaBHEHUM.

Braoeem: meronamu no-
CTpOEHUS U
HCCIeA0BaHus MOAeIIen
(u3HYECKUX MPOLIECCOB
Ha OCHOBE YpaBHEHMI
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aHaJIn3e MOJIEeNIN eCTeCT-
BEHHOHAYYHBIX IPOIIEC-
coB. B oTBeTe He Bcerma
MIPUCYTCTBYET JIOTHKA,
apryMeHTbI
MIPUBJIEKAIOTCS
HEJ0CTAaTOYHO BECKHUE,
MTOKa3bIBaET
HEJI0CTaTOYHO ITyOOKHe
3HaHus. Borpocksl,
3aJlaBaeMble Mpenoia-
BaTeJeM, BbI3bIBAIOT 3a-
TPYAHEHHUSL.

(u3HYECKUX MPOIIECCOB
Ha OCHOBE ypaBHEHMI
MaTeMaTH4eCKO1
bu3uku.

CmyOenm TOKa3bIBaeT
JOCTaTOYHBIN YPOBEHb
pohecCHoHaTBHBIX
3HAHWMH, BlaJIeeT
MPaKTUYECKUMHU
HaBbIKaMU, HO
JIOTIYCKaeT HEKOTOPhIE
HETOYHOCTHU U
norpemHocTd. OTBET
MIOCTPOEH TOCTATOYHO
JIOTUYHO, TPAMOTHO
UCIOJIb3YIOTCS
TEPMUHBI, HO B OTBETE
MIPUCYTCTBYIOT
HE3HAYUTEJIbHbIE
omnOku. Bonpocsl,
3aJlaBaeMble
MIpernoiaBaTeseM, He Bbl-
3bIBAIOT CYILLECTBEHHBIX
3aTpyAHECHU.

MaTeMaTU4YECKOU
bu3uKu.

CmyOdenm MOKa3bIBaCT
BBICOKHI YPOBEHb
TEOPETHUUECKUX 3HAHUU
0 AUCIUTUTHHE,
CBOOOJHO BiajieeT
MPaKTUYECKUMH Ha-
BBIKAMH, YMEET
YBSI3BIBATh 3HAHMUS,
MOJTy4CHHBIC TPU
M3Y4YEHUU Pa3TUIHBIX
quciiuine. OTBeET,
MMOCTPOEH JIOTUYHO,
Marepuai u3JaraeTcs
YETKO, SICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, TI0 CYIIIECTBY.

OIIK-2
Cnocoben
COBEPIIICHCTBOBA
Tb nu
peanu30BbIBATH
HOBBIC
MAaTEMATHUYCCKHEC
METOIbI pCIHCHI/IfI
HpI/IKJ'Ia)IHBIX
3a7a4

3Haem: UMeeT NpecTaB-
JIEHUE O COBPEMEHHBIX
nmpooeMax
MaTeMaTU4YEeCKON
(bU3HUKYN; HEKOTOPbIE
ANIEKTPOHHBIC U
MeYaTHbIC UICTOYHUKH,
nyOIUKyroue
pe3yNbTaThl UCCIEN0-
BaHUU B 00yacTu
MaTeMaTU4EeCKON
bu3uKu.

Ymeem: BoIOpath
METO/IbI PEIICHUS
IIOCTaBIICHHOM 3aJ1a49M;
WHTEPIPETUPOBATH
MIOJIy4YEHHBIE pe-
3y/NbTATHI.

Bnaoeem: naBvikamu 1o-
CTpOEHUs
JI0Ka3aTeNbCTBA;
WHCTPYMEHTapHUeM MaTe-
MAaTUYECKHUX MaKETOB
(Maple) mst pemenus
YpaBHEHUM B YaCTHBIX
MIPOU3BOTHBIX.

3Haem: UMeeT MpecTaB-
JIEHUE O COBPEMEHHBIX
npooeMax
MaTeMaTU4eCKON
(U3HUKN; OCHOBHBIE
ANIEKTPOHHBIC U
MeYaTHbIC UICTOYHUKH,
nyOIUKyrOIue
pe3yNbTaThl UCCIEN1O0-
BaHUU B 00yacTu
MaTeMaTU4eCKON
bu3uKu.

Ymeem: Bo1Opath
METO/IbI PEIICHUS
IMOCTaBIICHHOM 3aJ1a4M;
MIPOU3BOIUTH
BepU(PHUKALIUIO MOJICTIH;
aHaJIM3UPOBATh U COAEP-
KaTeJIbHO UHTEPIpe-
TUPOBATH MOJTYICHHBIC
pe3yJIbTaThI.

Bnaoeem: naBbikamu 1o-
CTpOEHUs
JI0Ka3aTeNbCTBA;
WHCTPYMEHTapHUeM MaTe-
MAaTUYECKHUX MAaKETOB
(Maple) mist permenus

3Haem: OCHOBHBIE
HaIpaBJICHUS Pa3BUTHUS
COBPEMEHHOU
MaTeMaTU4YEeCKON
(bu3HKYN; UMEeT
IIpe/ICTaBICHUE O
COBPEMEHHBIX
npobseMax MaTeMaTHu-
4ecKoil pu3uKy;
OCHOBHBI€ 3JIEKTPOHHbIE
Y NI€YaTHbIE UCTOUYHUKH,
nyOIUKyrOIue
pe3yJbTaThl UCCIEN0-
BaHUU B 00yacTu
MaTeMaTU4eCKON
bu3uKy U ee
MIPUIIOKEHHM.

Ymeem: Bo1Opath
METO/Ibl UCCIIEI0BAHUS U
peLIEeHHS TTOCTaBICHHOMN
3aJlauu; MPOU3BOAUTH
BepU(PHUKAIIUIO MOJICTIH;
aHaJIN3UPOBATh,
COJIEpKaTEIbHO
MHTEPIPETUPOBATH U
000011aTh MOTY4YEHHbIE
U U3BECTHBIE
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CmyOdenm MOKa3bIBaCT
HE JOCTaTOYHBIN
YPOBEHb 3HAHU U
yueOHOTO MaTepuaiia, He
B [IOJIHOM 00beMe
BJIQJICET MPAKTHYECKIMH
HaBBIKAMH, TYBCTBYET
ce0s HeYyBEpEHHO U
aHaJIn3e MOJIEeNIN eCTeCT-
BEHHOHAYYHBIX MTPOIIEC-
coB. B oTBeTe He Bcerma
MPUCYTCTBYET JIOTHKA,
apryMEHTHI
MIPUBIIEKAOTCS
HE/I0CTaTOYHO BECKHE,
MOKa3bIBACT
HEJ0CTaTOYHO ITyOOKHE
3HaHus. Borpocksl,
3aJlaBaeMble Mpernoia-
BaTeJieM, BBI3BIBAIOT 3a-
TPYAHEHHUS.

YpaBHEHUM B YaCTHBIX
MPOU3BOIHBIX,
BAPUALIMOHHBIX 33134
W/WJIA UHTETPATBHBIX
YpaBHEHUM.

CmyOenm MOKa3bIBaCT
JOCTaTOYHBIN YPOBEHb
pohecCHoHaTBHBIX
3HAHWH, BIaJceT
MPaKTUYECKUMHU
HaBbIKaMU, HO
JIOTYCKaeT HEKOTOPhIE
HETOYHOCTHU U
norpemHocTd. OTBET
MIOCTPOEH TOCTATOYHO
JIOTUYHO, TPAMOTHO
UCIOJIb3YIOTCS
TEPMUHBI, HO B OTBETE
MIPUCYTCTBYIOT
HE3HAYUTEJIbHbIE
omnOku. Bonpocsl,
3aJlaBaeMble
MIpernoiaBaTesieM, He Bbl-
3bIBAIOT CYLLECTBEHHBIX
3aTpyAHECHUM.

pe3yJbTaThI.
Braoeem: naBrikamu
IPAaMOTHOTO JIOTUYHOTO
MMOCTPOCHUS
JI0Ka3aTeNbCTBA;
WHCTPYMEHTapHUeM MaTe-
MAaTUYECKHUX MAaKETOB
(Maple) mst pemenus
YpaBHEHUH B YaCTHBIX
MIPOU3BOTHBIX,
BapUAIMOHHBIX 33/1a4 U
WHTETPATBHBIX
YpaBHEHUM.

CmyOdenm MOKa3bIBaCT
BBICOKHI YPOBEHb
TEOPETHUUECKUX 3HAHUU
0 AUCIUTUTHHE,
CBOOOJHO BiazeeT
MPaKTUYECKUMH Ha-
BBIKAMH, YMEET
YBSI3BIBATh 3HAHMUS,
MOJTy4CHHBIC TIPU
M3Y4YEHUH Pa3TUIHBIX
quciiuine. OTBeET,
MTOCTPOEH JIOTUYHO,
Marepuai u3JaraeTcs
YETKO, SICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, 110 CYIIIECTBY.

MK-1

Cnocobex
(dbopMynupoBaTh
" pemarhb
aKTyaJbHbIC u
3HAYMMBIE 33]]a91
(GbyH1aMEHTaJIbHO
U ¥ NPUKIATHON
MaTeMaTUKU

CmyOdenm TOKa3bIBaCT
HE JOCTaTOYHBIN
YPOBEHb 3HAHU U
yueOHOTO MaTepuaiia, He
B [IOJIHOM 00beMe
BJIQJICET MPAKTHYECKIUMH
HaBBIKAMH, TYBCTBYET
ce0s HeYyBEpEHHO U
aHaJIn3e MOJIENIN eCTeCT-
BEHHOHAYYHBIX MTPOIIEC-
coB. B oTBeTe He Bcerma
MPUCYTCTBYET JIOTHKA,
apryMEHTHI
MIPUBIIEKAOTCS
HE/I0CTaTOYHO BECKHE,
MOKa3bIBACT
HEJ0CTaTOYHO ITyOOKHE
3HaHus. Borpocksl,
3aJlaBaeMble Mpenoia-
BaTelieM, BBI3BIBAIOT 3a-
TPYAHEHHUSL.

CmyOenm MOKa3bIBaCT
JOCTaTOYHBIN YPOBEHb
poheccHoHaTBHBIX
3HAHWH, BIaJceT
MPaKTUYECKUMHU
HaBbIKaMU, HO
JIOTYCKaeT HEKOTOPhIE
HETOYHOCTHU U
norpemHocTd. OTBET
MOCTPOEH JOCTATOYHO
JIOTUYHO, TPAMOTHO
UCIOJIb3YIOTCS
TEPMUHBI, HO B OTBETE
MIPUCYTCTBYIOT
HE3HAYUTEJIbHbIE
omnOku. Bonpocsl,
3aJlaBaeMble
MIpernoiaBaTesieM, He Bbl-
3bIBAIOT CYLLIECTBEHHBIX
3aTpyAHECHUM.

CmyOenm TOKa3bIBaeT
BBICOKHI YPOBEHb
TEOPETHUUECKUX 3HAHUU
0 AUCIUTUTHHE,
CBOOOJHO BiajeeT
MPaKTUYECKUMH Ha-
BBIKAMH, YMEET
YBSI3BIBATh 3HAHMUS,
MOJTy4CHHBIC TIPU
M3Y4YEHUHN Pa3TUIHBIX
quciiuine. OTBET,
MMOCTPOEH JIOTUYHO,
Marepuai u3JaraeTcs
YETKO, SICHO, apry-
MeHTHpoBaHO. Ha
BOIIPOCHI OTBEYAET
YBEPEHHO, TI0 CYIIECTBY.
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TunoBble KOHTPOJIBHBIC 3aJaHUsI HWJIU HHbBIC MaTepHaJbl, H606XOIII’IM])IC IJIs
OICHKH 3HaHI/II71, yMeHHﬁ, HAaBbBIKOB H (I/IJ'II/I) onbITa JACATCIBHOCTH, XapaKTCPHU3YIOLIUX
3TalbI (l)OpMHpOBaHI/Iﬂ KOMIIeTEHIINIi B nmpouecce 0OCBOCHUs 06pa30BaTeJ’IbHOI7[ IporpaMmmbIl

IIpumepHbIe 3a1aHUsI HA JIA0OPATOPHBIE PAOOTHI
Pa3nen 2. O6o6mennsle pynkuuu. CeepTka u npeodpazoBanue Oypre
IMpumeps! 3apanmii: (6 — pyHkius Xesucaiaa)

1) Boruncnute npou3BoHyto 6 (a - |x|) .
2) BbluncinuTh IpOM3BOAHYIO Signsin x .

9(1‘) _xz(4azt)
3)B D'(07?) e6(t)*—~~= .
) Beruucauts B ( ) e ( ) Y \/ge

4) Beraucnuts npeodpazoBanus Oypoe GyHKIIHn 0 (x - a) .

5) Beraucnuts npeodpazoanus Oypbe GyHkuuu 6 (x)xk .

Pasznea 3. Pemienne 3agaun upuxiie
IIpumepsl 3a1aHniL:

1) Pemmts 3amauy Hupuxie B kpyre r<a: Au=0, u|r:a = (x4 —y4)

r=a

2) Haiitu ¢pyHkumo u(x,y) , U1 KOTOpolt Au=x"—y” npu r<a u u

=0.

3) B nmomnymiockoctu {(x, y), y= 0} pemnTh 3anauy Jupuxie nns ypaBHeHus Jlamiaca B

r=

KJIacCe€ OTPAaHMYCHHBIX (DYHKIIHH, u|y:0 =sin x. Jy1st 3TOTO, BOCTIOJIB30BaThCS IPeOOpa30BaHUEM

dypre 10 x.
4) B xkpyre eAMHUYHOTO pajauyca pemuTh 3a1auy Jupuxie u (x, y)

. =2x"—x—y.

2 2
X" +y

5) B komeiie O<a<r<hb<+oo HaWTH Takyw (QyHKIHIO u(x,y) , 4TO

=cos’h.
r=b

Au=0 ,u|r_ :l,%
—a "

Paznen 4. CnemnumanbpHbie (QyHKIIMM B MaTeMartuuecko (usuke. Pemenune 3amau c
UCI0JIb30BaHKEM cpelicTB Maple (0HO MHAMBUAYAIbHOE 3aJJaHHE U OJIHO TPYIIIOBOE).

IIpumepsl 3a1aHui:
1) Pazmoxuts ¢yHkuuio f (x) Ha MHTEpBaJe (—l,l) B pang Pypbe Mo mnoJmMHOMaM

-1, -1<x<0;

Jlexxannpa, eciu f(x):{ 1, 0<x<l1

2

2) Pasnoxurs QyHKOHIO [ (x)zl—z—2 Ha otpeske [0,b]B pan mo dyHKumsIM

d( dR
3anaqn;(r;]+ﬂ,rR—0, 0<r<a,R(0)—0(1), R(a)—O.

3) Pa3noxwuts GpyHKIUIO | (x) =1 B psaa no co6ctBeHHBbIM QyHKIMAM 3anaun LTypma —

d( dy
—_— _— = = = 1 .
JlnyBums 0 (x dx]+ixy 0, y(a)=0, y(0)=0(1)
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4) Paznoxuth ¢GyHKIUIO f (x):a2 —x’ B pAg MO COOGCTBEHHBIM (YHKIMAM 331a4u

IlTypma — JInyBums i(xﬂj+ Axy=0, y(a)=0, y(0)=0(1) .
dx\ dx
5) Ha xpyriyto MeMOpany, 3aKpeIIeHHYIO 110 Kpalo, IeHCTBYeT BHEIIHAS TapMOHIIECKAs
cuna  q(x,t)=Apsin®t, HENpepHIBHO paCIpeielNeHHAs IO BCell ILIOmAnM MeMOpPAHSL.
[TpoBepHUTH, YTO BEIHYXICHHBIE KOJNEOAHNUS MEMOPaHBI BEIPAXKAIOTCA PAaBEHCTBOM (R — pajuyc
MeMOpaHbI)

)
J.|—r

lxl:? o
(2]
%

—1 [sinwt .

6) Llunuuaap pagryca a HarpeT 10 TEMIIEPATyphl 7, U OXJIaKIAAeTCsA ¢ HOBEPXHOCTH TaKUM

oOpa3om, 4TO ee TemIeparypa, HauuHas ¢ MomeHTa f =0, mojaepXuBaeTcs MOCTOSHHON U
paBHOM Hymo0. HailTu 3akoH pacrpenesieHHs TeMIeparypbl, CUYUTas, 4YTO PACIPEICICHUE
TEMIIEPATYPHI BO BCEX MONEPEUHBIX CEYEHUSAX OJIMHAKOBO.

7) Pemuth ypaBHeHHME KoyieOaHMI Kpyrioid MeMOpaHbl, 3aKpelyIeHHOW IO KOHTYpY
10u 0w 10u 1 du :
I i S S =05 =l-—.
a ot or ror r o Ot |- b

8) Haiitu Temmepatypy Kpyrioro OECKOHEYHOTO IIIMHAPA paanyca a IpH yCIOBUH, YTO
Ha €ro NOBEPXHOCTHU IOJJIEPKUBACTCA TEMIEPATYPY, PaBHAs HYJIIO, a HadalbHasl TEMIlEparypa

2

r
paBHa u|t:0 =U, 1—?

6_u r

u| _, =0, nmpu HaYaIbHBIX YCIOBUSX U

r=

9) PaccmoTpeTth 3amauy 00 0OTEKaHHWM IIapa paadyca @ MOTOKOM HICATbHOU >KUIAKOCTH,
JBUKYIIEUCS OTHOCHUTENIBHO Iapa CO CKOPOCTBIO u# B HANPABICHUHM OTPULATEIBHOM OCH Zz
(ITpencraButh noreHman ckopocrel B Buae cymmsl U =U, +U,, rae U, — noTeHnual noToka
B OTCYTCTBUM wapa, U, = —uz , U, — noTeHI1aa BO3MYIIEHHOTO II0TOKA).

10) U3yunth ocecuMMeTpHUHbIE KOJIe0aHUsSI KPYrioi MeMOpaHbl pajuyca d, BbI3bIBacMble
yAapHBIM UMITYJIbCOM P, PUIIOKEHHBIN B MOMEHT ¢ =0 U pacnpeesneHHbIM 10 IO Kpyra
paguyca ¢ . HadanpHble yCIOBHS HIMEIOT BUJ

ou(x,0 V. =
u(x,O)zO, %: " nep
0, e<r<a.

,0<r<eg;

Paspnen 5. UHrerpanbHble ypaBHEHHs. PelleHHe HHTErpalbHBIX YPaBHEHHM C
UCIOJb30BaHuEM cpeicTB Maple (01HO MHAMBUYAIBHOE 3a/laHHE U OJJHO TPYIIIOBOE)
IIpumepsl 3a1aHuI:
1
1) Peumnts ypasuenne ¢ (x)=x’ + 2J.(1 +3xy)p(y)dy
0
2) Haiitu coOcTBeHHbIE uyuCiIa U COOCTBEHHbIE (PYHKLUHUU OJHOPOJHOTO HHTErPaIbHOIO
1
YPAaBHEHHS C BBIPOXKICHHBIM AApOM @ (x) =1 I (xz +y° )go( y)dy
0

3) IlpoBeputs, siBisgercs U JaHHAs (QyHKIUS go(x):xex peuieHueM ypaBHEHHs C

PA3HOCTHBIM SPOM @ (x) =" sin x + ZI cos(x—y)p(y)dy.
0
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4) Pemmth wHTETpaIbHOE YpaBHEHUE BombTeppsl (p =e "+ jsm x y)go )
5) PemuTh ypaBHEHHE pa3NOKEHHEM B pPsJI IO CTENeHsM Tnapamerpa A
-1 I yu dy =1, xe [0
6) HaifTu ¢ NOrpemHOCTBIO, He TIpeBocXoismiel 107, pelleHHe HHTErpatbHOTO
ypaBHeHus u(x)— O.II sin(xy)u(y)dy=x.
0

2
7) JlokasaTh, 9TO ypaBHEHHE BTOporo poma u(x)—2 I sinxcos yu(y)dy = f(x)
0

OJHO3HAYHO pa3pelnMo I BceX A U x)e L (0,27 ). Halitu 5TO penieHue.
pasp | p

8) Pemnts MHTErpanbHOE ypaBHeHHE u (x)— Iey"xu (y)dy=x,x¢€ [0,00
0

9) Pemuth ypaBHEHUE q) -4 j sin’ x)qo dy =2x—-rm.

10) Pemmth ypaBHEHHE pa3lOXKEHHEM B psl 10 CTENeHsM Tmapamerpa A
1

u(x)—feyxu(y)dyzl, 0<x<1..

0

Paznen 6. Bapuanuonnsie 3amaud. Pemienue BapuallMOHHBIX 3afad B cpene Maple
(MHAMBHIyaJ IbHOE 33/1aHNUE).
IIpumepsbr 3apanmii: Haiitu skcrpemans ¢yHkiuonana. VccnenoBarth HalJEHHYIO
AKCTPEMaJIb Ha IOCTATOYHbIE YCIOBUSI U IOCTPOUTH €€ Ipaduk
1
—1):1'
l)Jy:J’x2+y2+y'2 dx, y( ’
[ ] _]( ) y(1):2_

2 2

2) J JJ 2xyz+z +z )dxdy {82);33% Z|C:;C_0+1ym_
2
3) J ” 2xyz+z0 +z0 +4z2° )dxa’y {Olséxysng; Z|c _ x;) ()),

_x Y
€ 200 100

Pa3nen 7. Haxoxnenue M BU3yanu3alus aBTOMOJIENbHBIX pelIeHud AuddepeHnnaabHbIX
YpaBHEHU B YaCTHBIX IMPOU3BOJIHBIX cpeacTBamu Maple (PaboTa B rpynmnax)

IIpumepsl 3a1aHNI:

1) Haiitu aBTOMOJENbHOE pEIICHWE HEJIWHEHHOr0 YpaBHEHHUS TEIUIONPOBOJHOCTH

M = i(u ( X, t)M] C TOYEYHBIM HAYaJIbHBIM YCJIOBUEM U (x, 0) =0 (x) :
ot Ox Ox
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2) Haiitu ABTOMO/IETILHOE pelieHne YpaBHEHHUS broprepca

ou (x,t) ou (x,t) qu(x,t)
——+u(x,1) - —=0 C  COCPEIOTOYCHHBIM  HAYaJlbHBIM  yCIIOBHEM
ot ox ox
u(x,O) = 5(x);
3) Haittm pemenne ypaBHeHus broprepca Tuma Oerymied BOJHBI U (x, t) =f (2;‘ ) ,
f(&)=x-1t;

4) Haiitu pemenue ypaBHenust Kopresera — ne ®@puza, onuchbIBaIOLIEr0 BOJIHBI B IJIa3MeE,

6u(x,t) N 6u(x,t) ou (x,t) N 63u(x,t)

Ha MEJIKOW BOJAE W 1Mp.,
ot ox ox’

u(nr)= £(£). £(&)=x-1i:

5) Haittu pemwenne B Buzge Oerymiedl  BOJMHBI  ypaBHeHHMs — sin-I'opmoHa
62u(x, y)
Ox0y
IIPpHA X —> +00.

=0, Tuma Oerymeld BOJHBI

=sinu(x,y), ynosaersopsomee ycnosusm u(x,0) =0 mpu x - —o0, u(x,0) > 27

IIpuMmepHbIe TeMBbI pedepaToB

1. VYpaBHeHus ra3oJMHaMUK{ U TEOPHS YAAPHBIX BOJIH.

2. VYpaBHeHUE MHrpalliM OpUMeEcH B razoo0Opa3sHoi cpene ¢ yderoM auddysuu,
Jerpajalliy U IpaBUTAMOHHOTO OCAXKICHUS.

3. VYpasuenus HaBbe — CTOoKca Kak mpocTeiias MaTeMaTudeckas MOJCIb JUHAMUKHI
BSI3KOM CIUTIOITHOM CPEbI.

4. Mopenu MexaHUKH J1e()OPMHUPOBAHHOTO TBEPIOTO TENA.

5. HauanbHO-KpaeBble 3a]a4u JUHAMUKH BA3KOW HEC)KHUMAEMOM JKUIKOCTH.

6. T'mnepOosnueckue ypaBHeHus oOmiero Buja. Conpspk€HHbIE onepaTopbl. OyHKIMS
Pumana.

7. Pa3pbiBHBIE pEIICHUsS] ypPAaBHEHHS Ta30BOM JWHAMHKH. 3aKOHBI COXpaHEHHUs Ha
paspsIBe.

8. VYpaBuenus HaBne — Ctokca.

9. Henunennsie ypaBHeHus. YpasHenue Kopreera — [le @pusa

10. ABTOMOJEIIBHBIE PEIICHUS HEIMHENHBIX YPAaBHEHHMI.

11. VYpaBHeHusa menkou BoJbl 1 byccnHecka.

12. .YpaBHeHnusa Makcsemia.

13. Bonnbl Ha Menkoii Boae. YpaBHeHue broprepca.

14. VYpaBHeHnus asmwxenus nepopmupyemoro teepaoro tena B popme Komum u Jlame.

15. YpaBuenus Kieitna — I'opnona, [laynu, upaka.

3adeTHO-IK3aMeHAIlMOHHbIE MaTepHAJbl [JIsl INPOMEXKYTOYHON  aTTecTaluu

(3x3amen/3auer)
IIpumepHBbIii NepeyeHb BONPOCOB, BLIHOCMMBIX Ha IK3aMeH

1. BriBox ypaBHeHus nuddy3uu. YpaBHEHHE MUTpALMU MPUMECH B ra3zoo0pa3HOU
cpene ¢ yueroMm nudys3un, nerpaganu ¥ TpaBUTAIIMOHHOTO OCAXICHHS.
VYpaBuenus Makcsennia.
VYpaBuenue lpeaunrepa aist OCHUILISATOpA U aTOMa BOAOPOA.
BeIBO ypaBHEHUH THAPOAMHAMUKA U aKyCTHUKH.
PaspsiBHBIE penieHNs ypaBHEHHUM a3pOAMHAMUKH. Y JapHbIE BOJIHBI.
VYpasuenuss HaBbe-CTokca Kak MpoCTeHIIass mMaTeMaTH4ecKas MOJENTb TUHAMHUKHU
BSI3KOM CIUIOIITHOM CPEbI.

7. OcHoBHble U 0000mmeHHble (yHKIUU. [IpocTpaHcTBO 0000IIEHHBIX (YHKUIHH.
Hocutenb 0000111eHHBIX PYHKIINH.

8. IIpeoOpazoBanue @ypre 00001IEHHBIX PYHKIINI MEJIEHHOTO POCTA.

SAINANE el
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9. O0600menHbIe MPon3BoaHBIE B cMbIciie Coboena.

10. OO0oO1LIeHHBIE pellIeHNs KJIAaCCUUECKUX 3a/1a4 JJI YPaBHEHUHN AIITUITHYECKOTO THIA.

11. Cxema nmpumeHnenus npeodpazoBanust Oypbe JUIsl HAXOXKIACHUS (YHAAMEHTAIbHBIX
penieHu.

12. Pa3nenenue mnepeMeHHBIX B 3adade O Kpyrioil memOpane. Dynkiuu beccens.
CgoiicTBa.

13. Pemenue ypaBHeHus Jlammaca uis mapoBod 00JIaCTH METOJIOM  pa3feieHUs
nepemeHHbIX. Cdepuueckne (yHKIUU, COOTHOIICHHUS OPTOTOHAJIBHOCTH, DPA3JIOKEHHE IO
chepuyeckuM QyHKIHUSIM.

14. VpaBuenuss ®@pearonsma [ u 11 pona. Teopembr dpearosbma ajasi UHTETPAIbHBIX
ypaBHEHHUH ¢ sipamu oduiero suaa. YpasHenus Boabstepps! I u Il pona.

15. Ceenenue 3amau Jupuxine u Heiimana mis ypaBHeHus Jlamnaca K MHTErpajbHbIM
YpaBHEHUSIM.

16. BapuanuoHHbIE METO/IbI, TIEpBas BapHaIlMOHHAS 3aa4a.

17. BapuaunoHHBIE METObI, BTOPAsl BapUALIMOHHAS 33/1a4a.

18. Bapumannonnsie metonsl. Meron Purna.

19. Henunennele ypaBHeHus. Meroasl HetoTrona — Kantoposuya.

20. IloHAaTHE aBTOMOJEIBHOCTH. ABTOMOJEIBHBIE NOACTAHOBKHA JUISI YpaBHEHUS
TEIIONPOBOIHOCTH.

IMepeyenr KoMIeTeHUHIT (YACTH KOMIETEHIIMH), TNPOBEPSEMbIX OLEHOYHBIM
CpeacTBOM
OIIK-1, OIIK-2, TIK-1.

4.2 MeTonnueckue MaTepuaJbl, onpee/siloliue Npoueaypbl OLeHUBAHUSA 3HAHUIA,
YyMeHHMii, HaBBIKOB U (WJHM) ONbITA [1esTeJIbHOCTH, XapPaKTePU3YIIIMX 3ITalbl
(popmMupoBaHHMsA KOMIIETeHUM I

DK3aMeH SIBISETCS 3aKJIIOUUTENBbHBIM 3TaloM Ipolecca (GopMHUpPOBAHUS KOMIETEHIIMH
CTYAEHTA NPU U3Y4YEHUU AUCLUUILIMHBI WU €€ YAaCTU U UMEET LIeJIbIO MPOBEPKY U OLIEHKY 3HAaHUMI
CTYACHTOB 10 TEOPUU U MPUMEHEHUIO MOJYYEHHBIX 3HAHUI, YMEHUN U HABBIKOB IPH PELICHUU
MPaKTUYECKUX 3a/ad. DK3aMeHbl MPOBOASTCS IO pacHUCaHHIO, CHOPMHPOBAHHOMY Yy4EOHBIM
OTJIEJIOM U YTBEP)KICHHOMY IPOPEKTOPOM IO y4eOHOH paboTe, B CPOKH, MPEAYCMOTpPEHHBIE
KaJIeHJAapHbIM rpadukoM yuyeOHOro mpouecca. Pacnucanne 3x3aMEeHOB JOBOAMUTCS 10 CBEACHUS
CTYICHTOB HE MEHEee 4YeM 3a JBE HEJeNM 10 Hauyaja SK3aMEHAllMOHHON ceccuu. DK3aMeHbI
MPUHUMAIOTCS IPEToAAaBaTeNs MU, BEYIIMMU JIEKIIUOHHbIE 3aHATUSA. B OTIeNbHBIX ciyyasx npu
0O0JIBIIOM KOJMYECTBE T'PYMHI y OJHOrO JEKTOpa WM Hpu OOJIBIIOW YHCIEHHOCTH TPYIIIBI C
paspellieHns 3aBeAylolero Kadenpoi [OMycKaeTcs IPUBJICYEHHWE B IOMOIIbL OCHOBHOMY
JIEKTOPY MPernoiaBaresi, IPOBOIUBIIETO MPAKTUYECKUE 3aHATHUS B TPYIIIAX.

DK3aMeHbl MPOBOAATCS B YyCTHOM (opme. DK3aMeH MPOBOAUTCA TOJBKO IPH
MPEIbSABICHUN CTYACHTOM 3a4€THOW KHHMKKHM UM MPH YCIOBHUH BBIIOJHEHUS BCEX KOHTPOJIBHBIX
MEpOTPUATHI, NPETYCMOTPEHHBIX Y4e€OHBIM IUIAHOM U paboudell mporpamMmou Mo u3ydaemou
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEIOCTaBIIsIeTCS IpaBO BbIOpaTh OAMH W3 OHJIETOB.
Bpewms moarotoBku k otBeTy coctaBisger 60 MunyT. [lo ncTedyeHHH yCTaHOBJIIEHHOTO BPEMEHHU
CTYIEHT JOJDKEH OTBETUTh Ha BOMPOCH! 3K3aMEHALIMOHHOTO OuJieTa U MPEAOCTaBUTh pEIICHUE
3ama4. Pe3ynpTaThl 3K3aMEHa OLEHUBAIOTCA IO YEThIpeXOalIbHON cuctemMe («OTIUNYHOY,
«XOPOILIOY», «YAOBIETBOPUTEIHHO», «HEYTOBIETBOPUTEIHHO)) U 3aHOCSTCS B 9K3aMEHAIIUOHHYIO
BEJIOMOCTh U 3aU€THYIO KHIDKKY. B 3a4eTHYI0 KHI)KKY 3aHOCSATCS TOJIBKO IOJIOXKHMTEIbHbIE
OLICHKH.

Kpurepuu BbicTaB/1eHHS OLIEHOK

OueHka «omauuHo»:

— CHCTEMaTU3UPOBaHHbIE, INIyOOKHUE U MOJIHbIE 3HAHUS 110 BCEM pas3zesiaM JUCUUIUIHHBI,
a TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJISAIINM 3a IPEAEIbl yueOHOU MporpaMMBbl;
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— TOYHOE€ HCIOJB30BAHME HAYYHOM TEPMHUHOJIOTMM CUCTEMAaTHYECKH TIPaMOTHOE H
JIOTMYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

— 0e3ynpeyHoe BIIAJICHUE HWHCTPYMEHTApUEM YyuyeOHOM AHUCLHUILIMHBI, YMEHHUE €ro
3¢ (GEeKTUBHO UCIOJIb30BATh B IOCTAHOBKE U PELLIEHUHN HAYYHbIX U MIPAKTHUYECKUX 3a7a4;

— BBIPaYKEHHAs! CIOCOOHOCTh CaMOCTOATEIbHO U TBOPUECKH pelIaTh CI0XKHbBIE TPOOIEMbI
Y HECTAHJIaPTHBIE CUTYaLUH;

— TMOJIHOE U TJIyOOKOE€ YCBOEHHE OCHOBHOM U JIONOJHUTENIBHON JHUTEpaTyphl,
PEKOMEHI0BaHHOH yueOHOU nmporpaMMoi o JUCIUILIUHE;

— YMEHHME OpPUEHTHPOBATHCSA B TEOPUAX, KOHUEIUIUAX M HANPABICHUAX JUCUUILIMHBI U
JaBaTh UM KPUTHYECKYIO OLICHKY, UCIOJIb3Ysl Hay4YHbIEC JOCTHKECHHS IPYTrUX JUCIUIUINH;

—TBOpYECKasi CaMOCTOSATEIbHAs paboTa Ha MPaKTUUECKUX 3aHATHUIX, aKTUBHOE Y4acTUE B
IPYIIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl UCIIOJIHEHUS 3aJaHUii;

— BBICOKMH ypoBeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabouell mporpamme
KOMIIETEHIUH.

OreHka «xopoutoy:

— JIOCTATOYHO IIOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 110 TUCLMUILINHE;

— YMEHHME OPHEHTHUPOBATHCA B OCHOBHBIX TEOPHUSAX, KOHIENUUAX M HANPABICHUSIX
JUCUUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— WCHOJIb30BAaHUE HAYYHOW TEPMHUHOJIOTHHM, JIMHTBUCTUYECKH WM JOTMYECKU IPABUIIBHOE
U3JI0’KEHHE OTBETA HA BOIPOCHI, YMEHHE JIe1aTh 000CHOBAHHBIE BBIBOIBI;

— BIIQZICHUE UHCTPYMEHTAPUEM I10 JUCLUIUIMHE, YMEHHE €r0 UCI0JIb30BaTh B IOCTAHOBKE
U peLleHUH HayYHbIX U IpOo(decCuOoHANbHBIX 3a/1a4;

— YCBOGHHE OCHOBHOHM JIMTEpaTypbl, PEKOMEHJOBAaHHOW y4yeOHOW Mporpammon 1o
JUCLUIIIINHE;

— caMocCTosiTeNlbHas paboTa Ha MPAKTUYECKUX 3aHATHSIX, y4yacTHE€ B TIPYIIOBBIX
00CYXJIEHUSIX, CPETHUI YPOBEHb KYIbTYPhl UCIIOJHEHUS 3aJJaHU;

— cpenHuil ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mnporpamme
KOMIIETEHIUH.

O11eHKa «Y0081emeopuUmebHoOY:

— IOCTAaTOYHBIM MUHUMAJILHLIH 00bEM 3HAHMH 110 JUCHHUILIHHE;

— YCBOEHHE OCHOBHOM JIUTEPATYypbl, PEKOMEHIOBAaHHON y4eOHOU IPOrpaMMoii;

— YMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHAX, KOHUEHUMSAX M HAIMPABICHUAX IO
JUCUUILIMHE U JaBaTh UM OILICHKY;

— HCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE M JIOTUYECKOE M3JI0KECHHE
OTBETA Ha BONPOCHI, YMEHUE JIeaTh BbIBObI O€3 CYILIECTBEHHbBIX OIINOOK;

— BJIQJICHUE UHCTPYMEHTapueM yueOHOM NMCUUIUIMHBI, YMEHHE €ro HCII0JIb30BaTh B
pEeLIeHNN TUIIOBBIX 33/1a4;

— YMEHHME M0J1 PYKOBOJICTBOM IIPENOAABATEINS] pEeIIaTh CTaHJAPTHBIC 3a/1a4U;

— paboTa 1noJi pyKoBOJICTBOM IPENOaBaTelisl Ha MPAKTUYECKUX 3aHATUAX, TOMYCTUMBIN
YPOBEHB KYJIBTYPBI HCIIOJHEHHUS 3aaHU;

— JIOCTaTOYHbIII MUHUMAJIbHBII ypOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueit
IIpOrpaMMe KOMIIETEHIUH.

O11eHKa «HEYO0081emBOPUMENTLHOY:

— (parmMeHTapHBIC 3HAHUS 110 TUCIUTUIAHE;

— OTKa3 OT OTBETA;

— 3HaHWE OTACTBHBIX HCTOYHHKOB, PEKOMEHJOBAaHHBIX YUEeOHOW MpOrpaMMoi IO
TMCLUTUIAHE;

— HEYMEHHE HCITI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJINYMe rpyobIX OIINOO0K;
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— HU3KUH YPOBEHb KYJIbTYpPbI HCIIOJHEHUS 33IaHUM;
—HU3KUH  ypoBeHb C(OPMHpPOBAHHOCTH 3asBJICHHBIX B pabodeil mporpamme
KOMIIETEHIUH.

5. IlepeyeHb OCHOBHOW W [ONOJHHUTEJHLHOH Y4eOHOH JMTepaTypbl, HEOOX0AUMOI
AJIS1 OCBOEHMSA TUCHHUIJIMHBI

5.1 OcHoBHas JiuTEpaTypa:

1. JKuOep, A.B. YpaBHeHuss matematnueckoi ¢usnku. HenunelHble nHTErpupyemble
ypaBHenus / A.B. Kubep, P.Jl. Myprazuna, U.T. Xabubymmn, A.b. [llabar. M: IOpaiit, 2017.
375 c. [DnextponHsIi pecypce]. - Pexxum gocryna: https://biblio-online.ru/book/771C984F-6865-
4C58-975B-8020A14E00FF.

2. CaburoB K.b. YpaBHenuss marematnueckoit ¢uszuku. M.: @uszmariur, 2013. 352 c.
[DnexTponnblit pecypc]. - Pexxum noctyna: https://e.lanbook.com/book/59660.

3. CaburoB K.b. K teopun ypaBHenuii cmemanHoro tuma / K.b. CabutoB. M.:
Ouzmamur, 2014, 304  «c. [OnexkTponnbiii  pecypc]. -  Pexum  mgoctyma:
https://e.lanbook.com/book/59713.

4. Tpenorun B.A. YpaBHeHus B wyacTHbIX mnpousBoaubix / B.A. Tpenorun, N.C.
Hemocexuna. M.: ®wsmarmur, 2013. 228 c. [Dnexrponssiii pecypc]. - Pexum noctyna:
https://e.lanbook.com/book/59744.

Jlnist OCBOGHUS JUCUUIUIMHBI MHBATMIAMH U JINIIAMH C OTPaHUYEHHBIMU BO3MOXHOCTSIMH
3JI0POBBS] UMEIOTCS M3/IaHUS B AJIEKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAaX.

5.2 lonosiHMTE/ILHASI JIATEPaTypa:

1. Anpomwun, I''T. Teopust nuHeitHBIX U HeMMHEHHBIX Kosiebanuii / ['.T. AnmomuH. —
CII6: Jlams, 2013. [DnextponHsiii pecypc]. - Pexum gocryma: Pexum gocryna:
https://e.lanbook.com/book/4640.

2. Tonockoxos, JI.I1. Kypc maremarnueckoil pusuku ¢ ucnosib3zoBanue nakera MAPLE
/ JI.IL. TomockokoB. — CII6: Jlanb, 2015. 575 c¢. + [DnexkrponHsIil pecypc]. - Pexum nocryma:
https://e.lanbook.com/book/67461.

3. Wnbun, A.M. YpaBHeHnuss maremarudeckoil ¢usuku. MockBa: dusmariut, 2009.
192 c. +. [OnexTponHbIN pecypc]. - Pexxum moctyna: https://e.lanbook.com/book/2181.

4. TuxonoB, A.H. VpaBHenus wmaremarudyeckod ¢usuku / A.H. TuxoHos,
A.A. Camapckuii. — M.: U3a-so MI'Y, 2004.

5. XpennukoB A.}O. CoBpeMeHHBIN p-aJMyecKuil aHAIW3 U MaTeMaruyeckas (usuka:
Teopuss u npunoxenust / A.JO. Xpeunukos, B.M. IllenkoBuu. Mocksa: ®dusmariut, 2012.
452 c. [DnexTpoHHbIi pecypce]. - Pexxum goctyna: https://e.lanbook.com/book/5299.

6. IOnposuu, B.M. Maremaruueckue Mojaenu ectectBeHHbIX Hayk / B.M. OnoBuu. —
CIl6: Jlams, 2011. 335 c¢. + [DOnekrpoHHbld pecypc]. - Pexum gocryna:
https://e.lanbook.com/book/689.

5.3. [lepuoguveckue U3IaHUSA:

1. JHoxmaner AH P®. ISSN 0869-5652.

2. JHoxnaaet AH Beictieit mkosbl Poccuu. ISSN 1727-2769
3. Marematunyeckoe moaenupoBanue. ISSN 0234-0879.

6. MeToauyeckne yKazaHus JJsi 00y4AIOUIUXCS 110 OCBOEHU IO JUCIHUIIMHBI

[To kypcy mpenycMOTpEeHO MpOBEICHHE JICKIMOHHBIX 3aHATHN, HAa KOTOPBIX JAETCA
OCHOBHOI CHCTEMAaTHU3MPOBAHHBIA MaTepuai U JaOOPATOPHBIX 3aHATHH, HA KOTOPBIX CTYACHTHI
MNPUMCHAIOT IMOJTYUYCHHBIC TCOPCTUUCCKHME 3HAHMSA K PCIICHHUIO KOHKPETHBIX 3azaady. YPOBGHB
YCBOGHHUS TEOPETHUECKOrO0 Marepuaiga MpPOBEPSIETCS TMOCPEACTBOM OIpoca IO OCHOBHBIM
BOIIpOoCaM TEMbI W PE3yJjibTaTaM BBIIIOJIHCHUSA HWHAUBUAYAJIbHBIX W T'PYIIIOBBIX Ha60paTOpHI>IX
3aJaHUM.
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Baxneimmm sTamoM Kypca SBISIETCS CaMOCTOSITeNbHAas paboTa MO JAUCIHUIUIMHE.
[Tepeuensb pa3nenoB sl CaMOCTOSTENBHOTO U3yUYE€HUS MPUBEAEH B paszeie 2.5.

Ilepeyensb BONpPOCOB AJ151 CAMONIOATOTOBKH

[IpuBeauTe OCHOBHBIE MOCTAHOBKH 3ajay JJisl BOJIHOBOTO YPaBHEHHS.
[IpuBeauTe OCHOBHBIE OCTAHOBKY 3ajiay /Ui ypaBHEeHUs TUGdy3un.
Uto Ha3bIBaeTCs CBEPTKON QYHKITUN?
Haiite onpenenenue Hocutemst 0000IIEHHON QYHKIIUH.
Uto Ha3pIBaeTCs NPSAMBIM IPOU3BEACHHEM 0000IIEHHBIX () YHKIIHMA?

6. Kakue ¢yHKIMM Ha3bIBalOTCA crielUadbHBIMU QyHKuMsMH? [IpuBenure npuMmepsl
CHelHaIbHBIX (QYHKIUH.

7. 3anumuTe ypaBHeHue beccens nnaexca n.

8. Kakue crenuanbble (yHKIIMH Ha3bIBAIOTCS CPEPUUECKUMU?

9.  Hanumwure ypaBHEHME, PEIICHUSIMU KOTOPOTO SIBISIOTCSA chepuueckue (QpyHKIHUU
Jlexannpa?

10. Kak onpenensitores Gpynkmuu Jlexxanapa Broporo poaa?

11. Kak cBsizanbsl MeX1y cO00¥ JIFOOBIE 1BA pelIeHus ypaBHeHus JIexxanapa?

12.  Kakas ¢pyHKIMS SBIASETCS MPOU3BOAALIEH 715 CUCTEMbI TOIMHOMOB Jlexanapa?

13. IlpuBeautre npuMepbl NPUMEHEHUS MPOU3BOJAANIEH (YHKIUHM i1 MOJUHOMOB
Jlexxanapa.

14. Tlomyuure pekyppeHTHbIE GOpPMYIIbI Ul IOJIUHOMOB JlexaHnapa.

15. Cdopmynupyiite 3amauy Llrypma — JluyBwiis, CBS3aHHYIO C MOJMHOMaMH
Jlexxanapa.

16. JlaiiTe onpeaenieHne UHTETPATBHOMY ypaBHEHUIO0 Dpearoiapma BTOPOTO poia.

17. Ilpueaurte oOuuii Buj ypaBHeHus Openroipma nepBoro poja.

18. Kakoe uHTerpaigbHOe ypaBHEHUE Ha3bIBaeTCs peryisipHbiM? CUHTYISpPHBIM?

19. IlpuBemute pelICeHHE HMHTETPAIbHOIO ypaBHEHHMs BoisbTeppsl BTOpOro poja ¢
Pa3HOCTHBIM SITPOM.

20. Kakoe siipo Ha3zbIBaeTcs BeIpokaeHHBIM? [IpruBenuTe npumepsl.

21. [aitite omnpexneneHue COOCTBEHHBIX 3HAYEHMH U COOCTBEHHBIX (QYHKUMN
MHTErpajibHOr0 ypaBHEHUs?

22.  UYro Ha3bpIBaeTCs pe30JIbBEHTON UHTETPAbHOTO YpaBHEHHUS?

23. Vkaxure CBA3b MEXAY pa3pellMMOCTBIO OJHOPOJHOIO W HEOJHOPOJIHOTO
MHTETpaJIbHBIX ypaBHeHH Dpearonasma.

24. Kakume 3amauu pemaer BapualnuMoHHoe wucyucieHue? IlpuBenure npuMepsl
BapHUAIMOHHBIX 33/au.

25. Yro naspiBaercs ¢pynknuoHanoM? [IpuBenure npumepsl PyHKIIMOHAIOB.

26. Uro Ha3biBaeTcs Bapuauuell aprymenra (QyskinuoHana? Yrto Ha3bIBaeTcs
Bapualnuei pyHkuuonaua?

27.  CdhopmynupyiiTe IpOCTEHUIITYIO BapHAITMOHHYIO 3a/1a9y.

28. Jlaiite onpezenenne 3kcTpeMmyma (pyHKIIMOHAA.

29. Uro Takoe cUIbHBIN (Ci1a0blil) IKCTpEMyM?

30. Kakwue ¢pyHKIIMM HA3BIBAIOT JUHEHHO HE3aBUCUMBIMH?

31. aiite onpenesieHne NOJHOTHI CUCTEMbI (PYHKIIUH.

32. Kakoe ycioBue Ha3bIBAIOT YCIOBUEM CTAIMOHAPHOCTH (PyHKIIMOHAIA?

33. IlpuBeautre Qopmyny sl Bapuauuu (QYHKLUHOHANA B cllydyae IpocTeimie
BapHallMOHHOM 3aJa4H.

34. Ilepeuucnure U3BECTHHIE MOIXOAbl K PEIICHUIO HEIMHEWHBIX YPaBHEHUH.

35. 3anumure ypaBHeHHE broprepca u HailAuTe €ro perieHrue B BUIe OCTyIeil BOTHBI.

Nk W=

IIpuMepHbIe 3212491 /ISl CAMOCTOATEILHON PadoThI
Tpunannexnt ma yakuas u(x)=1, x € (-1,1) npoctpancty g'(-1,1)?
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a
2. BeisicHuts, nipu Kakux n, s, o (a > —n) byHKIIHSA u(x) = |x| MPUHAJICKUT IIPOCTPAHCTBY

H*(B,)» TAe B, —1ap pajuyca 1 ¢ IeHTPOM B TOUKE 0ell”.

(98]

Pasnenenne nepemMenHsIx ypaBHeHus LlIpennHrepa B OpTOrOHAIBHBIX CHCTEMAaX KOOPAHUHAT.

Paznenuts mnepemenHble crauuoHapHoro ypaBHenus lllpeaunrepa B cdepuueckux
KOOpAWHATaXx.

Haiitu @ynkuuio 'puna 1BymMepHOro BoJIHOBOrO ypaBHeHus (BbimonHuTte npeoOpa3zoBaHue
Jlanutaca mo BpeMeHn).

o

9]

6. BBI4ucIiuTh IPOM3BOIHYIO SIZN COS X .

7. Haiiti Bee nponssoaubie GyHkimn y(x)= {C%S x)’(i% 0;

8. Toxasats, ato 5" (x—a)* f(x) = ") (x~a).

0. KakoMmy TyHKTY yJIOBJIETBOPSIET NeibTa-QyHKIHS B 0000meHHOM cMmbIcie (6 — QyHKIus

Xeswucaiina)?

X

10.  a) 0'(x)=6(x); 6) 0(0)=5(x); B 0"(x)=5(x); 1 [0(x)dr=5(x).

0

11.  Bpraucauts B D'([I 2) 9(t)5(t)*Me %azt).
2ant
12.  Beruucouts npeodpazoBanus Oypee cienyromux GyHKIUi: a) st (x) ,k=12; 0)
signx ;
13. Ha rpanune OecKOHEUHOro IIWJIMHApa paadyca R TemiepaTypa OCHUIUIUPYET Kak
T (t) =T,sinwt . HaliTu pacnpeneneHue Temreparypbl B LHWIMHAPE KaK (DYyHKIUIO BPEMEHH.

X

Uccnenosate pemenue npu o [ 2 r€ y — TEMIEPATypOIPOBOHOCTb.

14. B xpyre enHuyHOrO pannyca pemuTh 3anauy Jupuxmie u (x, y) 2oy = 2()(2 + y) .
X“+y°=
15. Haiitu COOCTBEHHBIC YaCTOThI ® KoJieOaHuM mapa paauyca R:
1 0*u ou @R
———Au=0, —| =0, npuycnopun —10 1.
¢ ot or|,_r c
16.  Ilokasarp, uto ypaBHeHue Illpeaunrepa mans JABYMEpPHOrOo «aromMa BOJOpPOAa» B

7

. Haiitu ypoBHU 3Hepruu E.

1
NMEKTPUYECKOM noJie ' —— Ay — + Fyy = Ey JOITyCKaeT pas3feleHue NEPEMEHHBIX B

62 2
KOoOpAMHaTax X =&n, y = 3 ]
17.  Jloxazats, ato ecmn f € C* (L), T0 l(f(x)—f(O)) eC”(0).

x

18. [Toctpouts ¢ynkuuto I'puna nBymepHoro ypasHenus lllpenunrepa iaa—l//:At// , e
¢

v (r0)=g(r).

2
19.  Pemuth ypaBHEHHE aa_”_ C Z_u via2 2‘ = 0 C TOYEUHBIM rpaHuIHbIM ycaosueM u (0,¢)=5(t)
t X
U HyJeBbIMHM HayalbHbIMU (BbinonHuTh npeodpa3zoBanue Jlamnnaca no BpeMeHu).
20. Haiitu npeobpazoBanue Oyphe cienyronux 0000meHHbIX (YHKITUN:
sin( 7, [x
21. a)5(r—r0),r=|x,xeD3; 6)M,r=|x,xeﬂ3.

A
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22.
23.

24.

25.

26.

27.
28.

Haiitu o6parnsie mpeobpazoBanne Oypbe crneayronux 0000mEeHHbIX (yHKITHI:
1 1
a) —,aecl", nz3; 0) — ,aell’.
o] o +4°

Tonk3ysck pe3ynsTatoM 13 6) HaiTH QyHIaMeHTanbHOE pelleHne ypaBHenns Au—k’u=0.
ikr

[IpoBeputh, uto yHKIUA — ©
4rr

, TIe r=|x , ABIAeTCS (yHIaMEHTAIbHBIM pEeLICHHUEM

ypasuenus ['ensmrombua Au+ku=0 817,

Hanucatp paznoxenue no cpepuiyeckum (GyHKIUSM IIOTHOCTH MOBEPXHOCTHBIX 3aps/OB,
MHIYLIUPOBAHHBIX HA IPOBOJSILIEH Cepe TOUCUHBIM 3apsiIoM.

Haiitu aBTOMOI€TEHOE pELLIEHNE YPAaBHEHUS TEIIONPOBOIHOCTH, €CIIH U (x, 0) = %0 ’;f (()) ;
, .

Haiitu  aBTOMOmenbHOE  pemieHMe  MOAMGUIIMPOBAHHOTO  ypaBHeHHs  broprepca

0 ou 0°
a—l;+up6—2=ax?,rne PEN, u(x,0)=5(x).

[louck wuHbOpManmu A8 OTBETOB Ha BOIPOCHL JUISI CaMOCTOATEIbHOW pabOThl H
BBINIOJIHEHUS 33/IaHUN B HEKOTOPBIX CIIydasX MPEIrojiaraeT He TOJIbKO H3y4yeHHE OCHOBHOM
yueOHOM JuTeparypbl, HO M TPUBJICYEHHE JONOJIHUTEIBHOM JIUTEpaTyphl, a TaKKe
HCII0JIb30BaHUE PECYPCOB ceTu MIHTepHeT.

B pamkax camocrTosATensHO# pabOThI CTYIEHT TOTOBUT pedepaTtuBHyO padboTy, 00beMOM
He MeHee 10 cranun. Kaxaplil cTyieHT BBINOJIHSAET paboTy IO OJJHOM TEME.

st manucanus pedepara HeoOXoauMo Tom00paTh JgutepaTypy. OOmiee KOoJIW4ecTBO
JUTEPaTypHBIX HCTOYHUKOB, BKJIIOYas TEeKCTbl U3 HWHTepHera, (MyOJuMKanuM B >KypHalax),
JOJIKHO COCTaBlsATh He MeHee 10 HanMeHoBaHMM. Y4eOHUKH, KaKk MpPaBUIIO, B JIMTEpaTypHbIE
HMCTOYHUKU HE BXOJISAT.

Pedepatsl BeimoaHs0T Ha nuctax ¢popmara A4. CTpaHUILbl TEKCTa, PUCYHKH, GOPMYIIbI
HYMEpYIOT, PUCYHKH CHa0XaroT IMOJPUCYHOUYHBIMM HaaOUCAMHU. TeKCT cienyer medararb
mpudrom Ne 14 ¢ uHTepBasioM Mexay crpokamu B 1,5 uHTepBasia, 0€3 HEIOMYCTUMBIX
cokpanieHuii. B koHe pedepara 10KHBI OBITH ClICTaHBI BBIBOIBI.

B koH11e paboThl IPUBOJAT CIIUCOK UCIOJIB30BaHHBIX HICTOYHUKOB.

Pedepar nomken ObITh MOANKMCAH MaruCTPAHTOM C YKa3aHHEM JIaThl €€ O(POPMIICHHUSL.

PaboTs1, BeITIONTHEHHBIE 0€3 COOIOCHUS TIEPEUNCICHHBIX TPEOOBaHUM, BO3BPAIAIOTCS
Ha J0paloTKYy.

BoinosinenHass mMaructpaHToM paboTa omnpejaesnseTcss Ha MPOBEPKY IMpenojaBaTeiio B
yCcTaHOBJIeHHBIE cpoku. Ecnu y npenoaBarens ecTh 3aMeyaHusi, paboTa BO3BpaIlaeTcs U mocie
UCIPaBJICHUN JTMOO BHOBb OTIIPABJISIETCS HA MPOBEPKY, €CJIM UCIIPABJICHUSI CYIIECTBEHHbIE, JTU00
MIpeIbSABISETCS Ha dK3aMEHe, /1€ IPOUCXOIUT €€ 3alluTa.

[IpumepHble TeMbl pedepaToB mpeacTaBieHsl B 1. 4.1.

B ocBoeHuu aucUMIIMHBI MHBAJIUWIAMHM U JIMLIAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHE MMEET UHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTaLUU) —
JIOTIOJTHUTEIBHOE Pa3bsiCHEHHE y4eOHOTO MaTepuaia.

WnnuBuayanbHble KOHCYJAbTAllMM 10 HPEIMETy SBISAIOTCA BaXXHBIM  (AKTOPOM,
CIOCOOCTBYIOLIUM MHJIMBUIyaTU3aMU O0yYEHHs] U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEeXAy ImpernojaBaTesieM M 00yJarolmMMCs WHBAJIMIOM WIM JIMLOM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI.

7. IlepeyeHbp HH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCYLIECTBJICHUH
00pa30BaTeIbHOIO NpoLEcca M0 JUCHHUILIHHE (MOLYII0)

7.1 Ilepeyenb HH(POPMALMOHHO-KOMMYHHMKALMOHHBIX TEXHOJIOT M

— IlpoBepka HMHIMBUAYQJIBbHBIX 3aJaHHM M  KOHCYJBTHPOBAHHME IOCPEACTBOM
AIEKTPOHHOM MOYTHI.
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- Hcnonr3oBanue OJICKTPOHHBIX Hpe?)eHTaHI/Iﬁ Ipyu MPOBCACHUN JICKIUMOHHBIX U
1a00paTOPHBIX 3aHITHA.

— Hcnonp3oBaHue MaTeMaTW4YeCKUX MAKETOB TMPU MPOBEACHUU JaOOPaTOPHBIX
3aHITHMN.

— Russian Journal of Mathematical Physics / MAUWK «Hayka / Interperiodikay.
http://pleiades.online/ru/journal/mathphys

—  Letters in Mathematical Physics // Kluwer. https://link.springer.com/journal/11005

—  Mup marematuueckux ypasHenuit EQWorld. http://eqworld.ipmnet.ru/library.htm

—  Owuswuka, xumus, mateMartuka. http:// www.ph4s.ru/index.html

— Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

— Russian Journal of Mathematical Physics. Online ISSN  1555-6638.
http://www.maik.ru/cgi-perl/journal.pl?lang=rus&name=mathphys.

7.2 IlepeyeHb JIMIIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSAEMOI0 MPOrPaAaMMHOIO
ob0ecnieyeHust

1. Omnepanuonnas cucrema MS Windows.

2. HurerpupoBanHoe odpucHoe npuioxxenue MS Office.

3. IlporpammHoe oOecmedeHHe Il OpraHU3AMU YIPABISIEMOTO KOJUIGKTUBHOTO M
6e3omacHoro aocrymna B HTepHer.

4. Maremaruueckue maketsl Matlab (Comsol)

7.3 Ilepeyenb coBpeMeHHBIX MPOo¢ecCHOHATBHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

—  DnektponHas oubimoteunas cucrema "FOpait" (http://www.biblio-online.ru).

— OnexTtpoHHas OubnnoreuyHas cucreMa "YHupepcuterckas Oubianoreka ONLINE"
(http://www.biblioclub.ru).

— OnexTtpoHHas OubnuoreuHas cuctema usnarensbcrsa "Jlanp" (http://e.lanbook.com).

— baza  pgansbix  Hayunoit  snexktponHbiii  6ubnmmorexku — eLIBRARY.RU
https://elibrary.ru/

— baza nmannpix Beepoccuiickoro MHCTUTYTa HaydyHOM M TeXHUYECKOW HH(OpMauu
(BUHUTH) PAH http://www2.viniti.ru/

— ba3pl naHHBIX ¥ aHAIMTHYECKUE MTyOIMKAIUN «Y HUBEPCUTETCKasi MHPOPMAIIMOHHAS
cuctema POCCHUS» https://uisrussia.msu.ru/

8. MaTepI/IaJ'IbHO-TeXHI/I‘IeCKaﬂ 6833, HeoOXoauMasi aJIs OCYINECTBJICHUA
06pa30BaTeJ1bHOFO npouecca nmo JIMmCHUIJIMHE

MatepualibHO-TEXHHUUECKOE 00eCieYeHHe UCIUIUIUHBI U
Ne Bun pabor
OCHAIIIEHHOCTb
1. Jlekimonneie 3aHaTUs | JIGKHIMOHHAsT ayaWTOpHUs, OCHALIEHHAs IPE3CHTALMOHHOMN
TEXHUKOM  (MPOEKTOp,  OSKpaH,  KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM MPOrpaMMHBIM OOECIeYeHUEM, a TaKXKe
He00XxoAMMON MeOenbIo (J0CKa, CTOJIBL, CTYJbS).
(aymuropuu: 129, 131, 133, A305, A307).
2. JlabopaTtopHbie KomnproTepHslli Kacc, YKOMIUIEKTOBAaHHBIM KOMIIBIOTEPAMU
3aHSTHS C JIUI€H3UOHHBIM IPOTrpaMMHBIM obecrieueHuemM,
He00XxoAMMON MeOenbIo (J0CcKa, CTOJIBL, CTYIbS).
(aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3),
107(5), A301).
3. ['pynmioBsle Aymutopus I8 CEMHMHApCKUX 3aHATUM, TPYNIOBBIX U
(MHIMBUAYAJIbHBIE) MHIUBUYaJIbHBIX KOHCYJIbTAIHH, YKOMIIJIEKTOBaHHbIE
KOHCYJIbTAllUU He00XxoAMMON MeOenbIo (J0CKa, CTOJIBL, CTYIbS).
(aymuropuu: 129, 131).
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MarepuanbHO-TeXHUUECKOE 00eCcTIedYeHNE TUCIIUTUTHHBI U

No Bug pador
OCHAIIICHHOCTb

4. Tekymuii KOHTPOJIb, | AyAUTOPHS I CEMUHAPCKUX 3aHATHM, TEKYIEr0 KOHTPOJISA U
MIPOMEKYTOYHAs MIPOMEKYTOUYHOI aTTecTaluH, YKOMILJIEKTOBAaHHAs

aTTecTalus Heo0XxoaAuMON Mebenbio (A0CKa, CTOJIbL, CTYJbs) (ayIUTOPUH:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C,
A3016, AS512), xommblOTepaMd C  JULEH3UOHHBIM

[pOrpaMMHBIM O00€cCreueHHEeM U BbIXOJOM B HHTepHeT (106,
106a, A301)

5. CamocTosiTenbHas Kabuner st camocToATenbHOW pabOThI, OCHAILEHHBIH
paboTta KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTBIO TMOJKIIOUCHUS K
cetu «MHTepHET», NpPOrpaMMOl HKPAHHOIO YBEJIMYEHUS,
00€ecreYeHHbIN JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpPMaIMOHHO-
o0pa3oBaTe/IbHYI0  Cpelly YHHMBEpCUTETa, HEO00X0IUMOil
MeOenbIo (JIOCKa, CTOJIBI, CTYIbS).

(Ayauropus 102a, untanbHbIN 3a1).

OcymectBiieHre y4eOHOTO TMpoIlecca NPEAnojaraeT HalIWdyue HEe0O0XOIUMOTO I
peanu3alM¥  JTaHHOW TPOrpamMMbl TEPEUHS MaTepUaTbHO-TEXHUYECKOTO 00ECTICUCHHUS:
ayIUTOpUH, OOOPYIOBAaHHBIE BHJICONMPOCKIIMOHHBIM OO0OpYZOBaHUEM [UISl  MPE3CHTAIUN
(mdpoBoil MPOEKTOP, dKpaH, HOYTOYK) U HEOOXOTUMOUM MeOenblo (J0CKa, CTOJBI, CTYIbS),
KOMIIBIOTCPHBIC KJIACCbhl C KOMHBIOTCpHOﬁ TEXHUKOU ¢ JIMOCH3UOHHBIM IIPOrpaMMHBIM
obOecrieueHreM U HEOOXOAUMON MeOeNbIo (A0CKA, CTOJIbL, CTYIbs) ISl IPOBEACHUS 3aHATUH.

MaructpanTsl M NpPENoAABATENN By3a HMMEKOT IOCTOSIHHBIA JOCTYII K JJIEKTPOHHOMY
KaTajory y4yeOHOH, METOAMYECKOW, Hay4yHOU JINTepaType, MepUOJUUYECKUM U3/IaHUSIM U apXUBY
CTaTe.
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