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1 Henu u 3apa4n M3y4eHUs: QU CHUIIIMHBI
1.1 Ilesb ocBOEHUS AUCHUTIITHHBI

JlaHHasi TUCIUIUIMHA CTaBUT CBOEH IEJIbI0 M3y4yeHHe (yHIaMEHTAIBHBIX OCHOB TEOPUHU
ypaBHEHUN MaTeMaTU4ecKoW (U3UKU B 00BEME, HEOOXOOUMOM HJisi OOIIEro pa3BUTHA H
OCBOEHHMSI CMEXHBIX IUCHUIUINH (U3UKO-MATEMATHYECKOTO IIMKJIA, OBJIAQJCHHE ammapaToM
MaTeMaTH4eCKON (PU3UKU U MOATOTOBKY K CO3HATETLHOMY BOCIIPHSITHIO MIPOIIEAYP MPUKIATHOTO
aHajM3a, OCBOCHHUE METOJIOB TMOCTPOCHUS MaTEeMaTHYECKUX MOJeNIed Ha OCHOBE YpaBHEHUM
MareMmatudecko ¢usuku. llenn AMCHUIUIMHBI COOTBETCTBYIOT (POPMHUPYEMOU KOMITETCHITMH
[TK-2.

1.2 3agauu TUCHUTNINHBI

OcHOBHBbIE 32/1a4M TUCUUIUINHBI:

— YCBOEHUE OCHOBHBIX HJIeH, NOHATHI U (DaKTOB ypaBHEHMH MaTeMaTU4ecKON (hU3HKH,
HEOOXOIMMBIX JJIsl PELLIEHUs] TEOPETUUECKUX U MPUKIAIHBIX 3a7ja4 IPUMEHEHUSI TUCIUIUINHBI;

— (hopMUpOBaHUE HABBIKOB (DOPMYIUPOBATH M PEIIaTh 33/1a4l MaTEeMAaTHIYECKON (PU3uKH,
CO3/aBaTh U UCIOJb30BATh MaTEMaTHUECKHE MOJIEIH MPOIIECCOB U OOBEKTOB;

— pacuIMpeHrue | YriIyOJieHue TEOPETUYECKUX 3HAHUW M pa3BUTUE JIOTUYECKOTO
MBIILJIEHHS; IOJbEM OOILEr0 YPOBHS MaTEMaTUYECKOM KyIbTYpbI;

— (opMHUPOBAHKE TBOPUYECKOTO MOX0/1a K U3YUEHHIO (PU3UYECKUX ITPOLIECCOB.

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMMbl

JucuumniuHa «YpaBHEHUSI MaTeMaTUYECKON (PU3UKU» OTHOCUTCSI K BapUaTHUBHOW 4YacTH
bioka 1 "dQucrunmuaer (Moaynn)" ydeOHOro IutaHa MOATOTOBKM OakamaBpa. Mecto Kypca B
MOAATOTOBKE BBIIYCKHUKA OINPEIENAETCS BBIJAIOIICHCS POJbI0O METOJAOB M HJCH ypaBHEHUM
MaTeMaTH4eCKOW (pU3UKU B (OPMHUPOBAHUH CHEIMATIUCTA MO JII000H 00JaCTH 3HAHUHN, CEPbE3HO
WCIIOJIB3YIONIEH MaTEMATHKY; KPOME TOTO, MHOTHE TUCKPETHBIE, "KOHEUHBIE" MOIeTH, 3a1a9i 1
QITOPUTMBI, XapaKTepHbIE JMJIsi JaHHOW CHE[UaJbHOCTH, HMEIOT CBOMM HCTOYHHUKOM,
pooOpazoM WM MPeAeIbHbIM CIy4aeM Ty WIH HHYI0 OECKOHEUHOMEPHYIO CUTYAIUIO, a IOTOMY
TpeOyIOT CBOOOJHOTO BJaJEHUS HJEIMU M MOIXOAAMH, BbIpaOOTAaHHBIMU B MaTeMaTHUECKOM
¢uzuke. JlanHbIN Kypc HanboJiee TECHO CBSI3aH C TeOpHUel 0OBIKHOBEHHBIX U depeHIInaTbHBIX
YpaBHEHUH, MMOCKOJIbKY OOJIBIIMHCTBO YPABHEHUM MaTeMaTUYECKOM (U3UKU CBOISTCS TEM WIIU
HHBIM CIIOCOOOM K OOBIKHOBEHHBIM U (PepeHIInaNIbHBIM YPABHEHHSIM.

HeobOxonumMbiM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSM, YMEHUSM U OMBITY JAESTEIbHOCTH
oOyuarolierocs rnpu OCBOEHUU JAHHOM JWCUUIUIMHBI, IPUOOPETEHHBIM B pPe3yJbTaTe U3y4eHUS
MPEeIUIECTBYIOIUX JUCHUIUINH, SBISIETCS OCBOEHHS KypCOB MAaT€MaTHYEeCKOro aHajiu3a,
anreOppl M aHAJIUTHYECKON reoMeTpun U AuQQepeHIuanbHbIX ypaBHEHUH, B o0beMme,
MIPEelyCMOTPEHHOM JUIsl COOTBETCTBYIOIIEN CHEIUAIbHOCTH.

1.4 Hepeqeﬂb IJIAHUPYEMBIX pe3yjJbTaToB Oﬁy‘leHI/lﬂ mo JAUCHHUIIJIMHE,
COOTHECCHHBIX C INIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUA Oﬁpﬂi}OBﬂTCJIbHOﬁ MmporpaMmmal

[Iporpamma omnpezaenser oOwmui 00beM 3HaHMM, NO3BOJAOLMUN chopMHUpOBaTH Yy
CTY/IEHTa LIEJIOCTHOE IpEeACTaBICHHE OO0 OCHOBHBIX MOJENAX U METOJAX MaTeMaTH4YeCKOH
¢bu3uky, odbecreynBaroONINX MHUPOKUI CIIEKTp UX NMpuMeHeHul. Bmecte ¢ TeM, u3in0kKeHue psjaa



pa3zenoB Kypca HEM30€KHO MMEET, B OCHOBHOM, MH(OPMAaLMOHHBINA XapakTep. B pesynbrare
W3Y4YEeHUs JUCLUILIMHBI CTYAECHT J0JKEH

—3HaTh 3HAUEHUE OCHOBHBIX TEOPEM TEOPUHM YPABHEHHH MaTeMaTH4ecKoH (u3uku
(Teopembl CyIIECTBOBAHUS W EIUHCTBEHHOCTH pelleHus 3aaad Komu OCHOBHBIX THIIOB,
HayaJbHO-KPAEBBIX 337a4 OCHOBHBIX THUIIOB, TEOPEMBI O HEIPEPHIBHON 3aBHCUMOCTH PELICHUS
3ajau Komm OT HavanpHBIX JaHHBIX W MapaMeTpoB), NPEACTABIATH CHEMUPHUKY 3aaad
pelIaeMbIX ¢ HIOMOIIbIO YPaBHEHUI MaTeMaTU4ecKoil PU3UKH;

— YMEeTh HaxXOJWTh pelIeHHs: OOIIMe Ui OCHOBHBIX THUIOB JU(depeHIInaTIbHbIX
YPAaBHEHUH C YAaCTHBIMM IIPOU3BOJHBIMHA BTOPOTO MOpsAAKa, 3amgad Komm g ypaBHEHMt
napaboJIMYecKOTo U TUIEepOOIUYECKOTO THIIOB, HAYaJbHO-KPAEBbIX 3a4ay JUIsl ypaBHEHUN
napaboJIMYecKoro U runepOOJIMYECKOr0 THUIOB B OrPAaHMYEHHBIX OO0NACTAX, BHEIIHUX H
BHYTPEHHUX KpaeBbIX 3a4ad Uil YpPAaBHEHUN JJUIMNTUYECKOTO THIA, YMETh JOKa3bIBaTh
M3y4aeMbI€ TEOPEMBI;

— BIIAJIETh OCHOBHBIMHM METOJIAMM PEILIECHUs HAYaJIbHBIX U KPAeBbIX 3a7a4 I ypaBHECHUU
MaTeMaTH4eCKON (PU3UKH U OBITH CIIOCOOHBIM IEPEBECTH KOHKPETHYIO MPUKIIATHYIO 33/1a4y Ha
sa3bIK U (depeHIIMaNbHBIX YPAaBHEHUNW C YacTHBIMM IPOU3BOJHBIMU WM HHTErPajbHBIX
YPAaBHEHUH U OIPEIEIUTH ITyTH €€ PEUICHUS.

TpeOoBaHus K YPOBHIO OCBOEHUS COJIEpM aHUS Kypca OINpPEAEssSIOTCS BBIIIECKA3aHHbIM,
CoJlep’)KaHHEe Kypca JOJDKHO OBbITh YCBOEHO HACTOJBKO IIyOOKO M OCHOBATENIbHO, YTOOBI
oOecrieunTh MOTPEOHOCTHM CMEXKHBIX KYpCOB, a TaKKe AaKTUBHOE BIJIAJIEHUE METOJAMHU
MaTeMaTU4eCKOW (U3MKH, KOTOPbIE MOT'YT BCTPETUTHCS B JalIbHEHIIEH MpakTH4YecKoW pabote
BBIITYCKHUKA.

N3yuenne nanHOW yueOHOW IUCHUIUIMHBI HAMPABICHO HA OBJIAJACHHE OOYUYaIOIIUMCS

npodeccuoHanbHOM KommeTeHmei [1K-2:

HHzaekc Conepxanue B pesynbrare n3ydenust y4eOHOH TUCIUTUIMHBI 00YUYAIOIINECS
KOMIIETEH | KOMIIETEHIUH (UITH AOTKHBL
1005051 e€ yacTu) 3HATh YMEThb BJIaJEeTh
— OCHOBHBIE MO- | — IIEPEBECTH — HaBBIKaMU
HATHS MaTeMaru- | 3aJady Ha s3bIK | I0Ka3aTeIbCTBA
yeckoi  ¢u3uku | quddepeHuanbl | OCHOBHBIX YTBEp-
(OCHOBHBIE YpaB- | BIX YpaBHEHHUH C | KICHUIA;
HEeHUsl, K1accupu- | YaCTHBIMU — HaBBIKaMH
KaLUIo YpaBH- | IPOU3BOJAHBIMU; IIOCTPOEHUST IIPO-
CHU, IOCTAHOBKU | — HAXOAWTh pe- | CTEHIIMX MareMa-
CIOCOOHOCTBIO MO—| 3371a4) mieHus:  oOIIMe | THYECKUX  MOJe-
HHUMAaTh, COBEpIIE-| — OCHOBHBIE Me- | UL OCHOBHBIX | JIel ~ Qu3HuecKux
HCTBOBATh u| Toaa pELICHUs | TUIIOB IIPOLIECCOB;

IIK-2 |nmpuMeHSTH 3amauy  mareMmaru- | AuddepeHnuanb- | — MeToaaMu
COBPEMEHHBIN yecKkol (pU3uKu HBIX YPaBHEHUM C | MCCIIEI0BAHUS
MaTeMaTU4eCKUNd | — OCHOBHBIE YACTHBIMH IIPOM3- | MOJeliel  (hu3h-
anmapar NPUKJIAJHBIE  T1a- | BOJHBIMU BTOPOIO | YeCKUX

KEThI, TNopsaaKa, IIPOILECCOB
HCIIOJIb3yEMBIE — BbBIOMpaTh Me- | — HaBBIKAMH
JUTSL pELIeHHs | TOOBl  PELIEHUS | UCIOJIB30BAHUS
YpaBHEHUI B | IIOCTABJICHHOM 3a- | MAKETOB MPUKJIA/I-
YaCTHBIX IPOM3- | Ja4H; HBIX  IPOrpaMm
BO/THBIX. — CcoJep)Karenb- | I pEelICHHs 3a-
HO Jla4 MaTeMaTH4ec-




UHzaekc Cozeprxanue B pesynbrare n3ydenust y4eOHOH TUCIUTUIMHBI 00YYAIOIINECS

KOMIIETEH | KOMIIETEHIUH (UITH AOJKHBI
1005051 e€ yacTu) 3HATh YMEThb BJIaJEeTh
HMHTEPIPETUPO- KON (pU3UKHU
BaTh PE3YyJIbTaThI;
— HCHOJIB30BaTh

AJICKTPOHHBIC Te-
MaTU4YeCKUe  pe-
CYpCHI 7Sl yIiTyo-
JICHUSI 3HAHUHU TI0
U3y4aeMoOl  Juc-
[UATITAHE

[Ipouecc ocBOEHUS TUCHMILIMHBL «YPaBHEHHs] MaTeMaTHUECKON (PU3UKKW» HAIpaBJieH Ha
MOJIyueHUsI HeoOXonuMoro ooObeMa 3HaHMH, oTBedaomux TtpedoBanusiMm OI'OC BO wu
o0OecreunBarIIUX YCHEIIHOE BeACHUE OakaJaBpOM IPOU3BOJACTBEHHOM M HAy4dHO-
UCCIIEIOBATEIbCKOW JIeATENbHOCTH, BJAaJEHUE METOJUKON (OpMYNIMpOBAaHUS U pELICHUS
NPUKIAJHBIX 3a7ad, a TakkKe Ha BbIPaOOTKY yMEHHMH MPUMEHSATh Ha MPAKTUKE METOJIbI
MPUKIAIHON MaTeMaTUKU U UTHPOPMATUKU.

2. CTpyKTYpa M coiep:KaHHe JMCHUIIIHHBI.
2.1 Pacnipenesienne TpyA0€MKOCTH JUCHUILIMHBI 10 BUAAM padoT

OO6mast TPYHOEMKOCTh JUCHUIUIMHBI COCTAaBIACT 7/ 3a4€THBIX CAWHHI, 252
akamemMuuecknx daca. Kypc «YpaBHeHus: MaTeMaTH4eCKON (PU3HKN» COCTOUT U3 JICKIIMOHHBIX U
MPAKTUYECKUX  3aHATUH, CONPOBOXKJIAEMBIX  PEryJspHOM  HMHIUBUIYalbHOM  paboToii
IpernojaBaTelis co CTYIAEHTaMHU B IPOLECCE CAMOCTOSITENbHOM paboThl. B koHie 5 cemectpa
MIPOBOJMTCS 3aueT, B KOHIE 6 cemecTpa — 3ayeT, dKk3ameH. [IporpamMmol IUCHUILIMHBI
npeaycMoTpeHbl 36 4YacoB JIEKIIMOHHBIX, 36 YacoB MPAKTUYECKUX 3aHATHH U 4 dYaca
KOHTPOJIMPYEMOU CaMOCTOSITEIFHONU palbOoThl, a Takke 36 4acOB CaMOCTOSITEIIBHOM paboThl (U3
HUX — 4 dYaca KOHTPOJMpPYEMOW caMOCTOsITeNbHOM padoThl) B 5 cemecTtpe, 48 4acoB
JEKIIMOHHBIX, 48 YacOB MPAKTUYECKUX 3aHATHH M 12 94acoB camMoOCTOATENbHON PabOThI — B 6
cemecTpe U 36 4acoB MOJATOTOBKHU K IK3aMEHY.

Bcero CemecTpbl
Bun yuebnoit paboTsl 4acoB (dacer)
5 6
KonrakTHasi pabora (Bcero) 174,7 76,2 96,5
B ToMm uucne:
3aHATHS JTEKIIMOHHOTO TUIIA 84 36 48
3aHATHS] CEMUHAPCKOTO THUIA (CEMHUHAPBI, TPAKTHUECKUE 34 36 48
3aHSTHS)
JlaGoparopHbie 3aHATHS — — —
HNnas konTakTHas padora:
KonTtpoas camoctositensHoM padboTsl (KCP) 6 4 2
[Tpomexyrounas arrectauus (MKP) 0,7 0,2 0,5
CamocrosiTesbHas padoTa (Bcero) 32,6 31,8 0,8
B toMm uucne:
Kypcosas pabora — — —
[TpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 20 20 —




IToaroToBKa K TeKyleMy KOHTPOJIO | 13,6 | 11,8 | 08
[ToaroToBka K 3K3aMeHy 44,7 - 44,7
OO0masi Tpy10eMKOCTh qac. 252 108 144
B TOM YHCJIe KOHTaKTHAsA | |- 4,7 76,2 96,5
pabora
3a4. efl 7 3 4

2.2 CTpyKTYypa AUCHMILUINHBI:

Pacrnipenenenue BuioB yaeOHON pabOTHI M UX TPYAOEMKOCTH IO pa3ieiaM JUCIUIUINHBI.
Pasznensl quciuninHel, n3ydaemMele B 5 CEMECTPE.

KosmuecTBo yacos
Ne HaymeaoBaHNe Pasaencs AynutopHas Breaynuropnas
pasnena Bcero pabora paborta
JI 113 CPC
1 2 3 4 5 6
[TocranoBka u
1 Kiaccuukanus 3aaad 32 10 14 8
MaTeMaTH4eCKON (QU3UKHI
VYpaBHeHus runepOonnyec-
2 koro tuna. OCHOBHBIE 3a/1a41 50 20 18 12
Y METO/JIbl X PEIICHHUS
3 Bapuarnmonssie METO/bl B 13 4 4 10
MaTeMaTHYeCKON (PU3nKe
4 0O0630p POHIECHHOTO 3.8 ) B 1.8
MaTepuasa 1 IpueM 3adera
KoHnTposas camocTosiTensHOM paboTh 4 B B B
(KCP)
[Tpomexyrounas arrectauus (MKP) 0,2 — — —
Hroro: 108 36 36 31,8

Paznenbl qucuninHbl, U3ydaemMbie B 6 CEMECTpE.

KosmuecTBo yacos
Ne HaymeaoBaHNe Pasaencs AynutopHas Bneaynuropnas
paszena Bcero pabora paborta
JI 113 CPC | KOHTpOJIb
1 2 3 4 5 6 7
VYpaBHeHUs MapaboIMIECKOro
1 tuma. OCHOBHBIC 33/1a4U U 47 16 16 - 15
METOJIbl MX PEHICHUS
YpaBHEHUSI SJUTUIITUYECKOTO
2 |tuma. OCHOBHBIC 33/1a4H. 61 22 24 — 15
Teopus noreHnmana
[TpuMeHeHre HHTETpaTbHBIX
3 npeoOpa3oBaHuil K PEIICHUIO 29 10 6 — 13
3aJ1a4 MaTeMaTU4ecKo pU3uku
4 0O0630p NpoIIEHHOTO MaTepHaia 4.5 B ) 0.8 1.7
U IIpHEM 3aueTa
KoHnTposas camocTosiTensHOM paboTh ) B B B B
(KCP)
IIpomexyrounas arrectauus (MKP) 0,5 — — — —




KosmuecTBo yacos
Ne HaymeaoBaHNe Pasaencs AynutopHas Breaynuropnas
paszena Bcero pabora paborta
JI 113 CPC | KOHTpOJIb
1 2 3 4 5 6 7
Hroro: 144 48 48 0,8 44,7

[Ipumeuanue: JI — nexkuuu, [13 — npakrtuyeckue 3anstusi, CPC — camocrositenbHas padoTa
crynenta, KCP — konTponupyemas camoctosTenbHas padbora.

2.3 Conepsxkanue pa3aesioB JUCHUNJIMHBI:

Cwmectp 5
Ne HaunmenoBanue Conepicanme paszena dopma TEeKylero
pazzena KOHTPOJIS
1 2 3 4
[TocranoBka u [Ipenmer u 3aaun MaTeMaTHUECKOM HU3KKe, ee KontponbHas
Kiaccuukanus MECTO B €CTECTBO3HAHUH. BBIBO OCHOBHBIX ypaB- |pabota (1), ompoc
3a7a4 HeHUM mMatemaruyeckoil pusuku. HauaneHeie u 10 pe3yibTaTam
MaTeMaTH4ecKol |rpaHuuHble ycinoBus. [locranoBka 3agayu. 3anavya BBITIOJIHEHUS
buzuku Komn. Teopema KoBanesckoii. KoppekTHOCTB 1O- JIOMAILHUX U
CTAaHOBKH 3aJ7]a4 MaTeMaTuieckon ¢pusuku. [Ipumep CaMOCTO-
I. Anamapa. Ilonsitue 006001IEHHBIX pEeLIEHHH 3a1a4 | ATEIbHBIX paboT
MareMaTudeckoi pusznku u mpocrpanctsa Codo-
neBa. [IpuHuun cyneprno3uumu Jyis JMHEHHbBIX 3a-
nad matemaTuueckoi ¢pusuku. Kiaccudpukanus
YpaBHEHU BTOPOIO MOPSIAKA, TUHEUHBIX OTHOCH-
TEJIbHO CTapILIUX IPOU3BOIHBIX. XapaKTEPUCTUKHU.
[IpuBeneHue ypaBHEHU K KAHOHUYECKOMY BUY.
YpaBHeHUs 3anava Komu 1yig BonHoBoro ypasenus. @opmyna | KonTtponsHas
runepoonmdeckoro |[Janambepa. CymiecTBoBaHMEe, €MIMHCTBEHHOCTD, yC- |paboTa (2), ompoc
turma. OCHOBHBIE  |TOMYMBOCTH pemeHus. O6o0menHoe penieHue. Pe- | mo pe3yiapTatam
3a/1a4v ¥ METOJBl  |IIEHHUE 3a/1a4 Ha noyynpsamoil. @opmynsl [lyaccoHa |  BBIITOJHEHHS
UX PELICHUS u Kupxroga. KoppekTHOCTh NOCTaHOBKH 33124 JIOMAlIl. ¥ CaMOCT.
Komm s BostHOBOTO ypaBHeHus. 3anava Komm pabot
) U1l HEOJAHOPOJHOTO ypaBHEHUSI.
' KpaeBbie 3a1aun 17151 BOJIHOBOTO ypaBHEeHUs. Pop-
Myubl ['prna. Teopembl €IMHCTBEHHOCTH, YCTOM-
yuBocTH. 3anava [lItypma—JlnyBmmisa. Meron pas-
neneHust nepeMeHHbIX (Pypbe). Teopemsl cymiecT-
BOBaHMs1. Perienne HeoTHOPOIHBIX 3a/1a4 METOJIOM
Oypre. Gynkuun beccens. 3agayua o konedanun
KpYIJI0i MeMOpaHBl.
Bapuarnmonssie OcHOBHbBIE IOHATHS BAPUALIMOHHOTO UCUUCIICHHUS: Omnpoc
METO/IbI B MMOCTaHOBKA 3aj[a4i, ypaBHeHUE Ditniepa-Jlarpamka
3 MaTeMaTH4ecKol |DKCcTpeMyMbl pyHKIMOHANIOB. Bapuanus ¢pyHkuu-
" |dpusuke oHasa. BaprannoHHbIE 33141 B MaTEMaTHYECKON

¢bu3uke. BapuanyonHas 3a1a4a A1 HHTErpaia
SHEpPruMu.




Cemectp 6

HaumenoBanue dopma TEeKylero
No Coneprxanue paszena
paszaena KOHTPOJISI
1 2 3 4
YpaBHeHus HauanbHo-KkpaeBbie 3a1a4u 1U1sl ypaBHEHUS TEIIO- KonTposbaas
napabosinyeckoro |mpoBojaHocTH. [IpuHimn makcumyma. Meton @ypne pabora,
tura. OCHOBHBIC  |pelIeHUs KPAaeBBIX 3a/1a4. TeopemMbl eI1H- OIIPOC MO
3a/1a4y¥ U METOJbl  |CTBEHHOCTH, YCTOMUUBOCTH. CyIIIECTBOBAHHE pPe- pe3yabTaram
1. |ux pelieHus menus. 3agava Ko a1 ypaBHEHUS TEIIONPO- BBIITOJTHECHUS
BOJHOCTH. TeopeMbl €TMHCTBEHHOCTH, YCTOUYH- JJOMalll. ¥ CaMOCT.
BocTH. DyH1aMeHTalIbHOE penieHue. Marerpan pabot

[Tyaccona. d-dbynaknusa upaka. 3agaun Ha
nosnynpsMoil. Meroa pynkuuit I'puna.

YpaBHeHUs OO1ue cBoiicTBa rapMOHUYECKUX (QYHKITUI. KontponbHas
ammunTuaeckoro  |[IpuHimn Mmakcumyma i rapMOHUYECKUX pabora
tumna. OcHoBHble  |GyHKuMit. Oneparop Jlamiaca B KpUBOJIMHENWHBIX
3agaun. Teopus KoopauHaTtax. OyHJaMEeHTaIbHOE PEICHUE
MOTEeHIIMala ypaBHeHus Jlaruiaca (B mpocTpaHCTBE, HA
wiockoct). KpaeBble 3a1aun 1151 ypaBHEHUH
2. Jlamtaca u Ilyaccona. TeopeMbl €JMHCTBEHHOCTH.

Oyukuun ['puna 3agaun Jupuxine. aTerpansHbie
ypaBHeHus. Teopus norenuuana. CeeaeHue
KpPaeBbIX 33J1a4 K UHTErPAIbHBIM YPABHEHUSM.
CymectBoBanue peuieHus. MeToJ1 pa3aeneHus
IIEPEMEHHBIX PEUICHUS KPAeBbIX 3a/a4 B
MPOCTEHIMX 00JIACTSX.

[Ipumenenue [Ipeob6pazosanue Jlamnaca. [IpeoOpazoBanust Oypne Ompoc mo
MHTETPATbHBIX (’KCTIOHEHIIUATILHOE, SiN-, COS- TPE0Opa3oBaHNUS, pe3yibTaTtaM
3 npeoOpa3oBanuii k |KoHeuHble. [IpeoOpazoBanus beccens, MemnHa. BBITIOJIHEHUS
" |pemenuto 3amay  |[IpuMepsl MpUMEHEHHS MHTETPaTbHBIX JOMaIIl. ¥ CaMoCT.
MaTeMaTH4eCKOW |mpeoOpa3oBaHUil K peLISHUIO 3a1a4 pabot
bu3uKu MaTeMaTH4eCKON (DU3HKH.

2.3.1 3auaTusd JeKIUOHHOT0 THIIA

Cemectp 5

Pazpen 1. Ilpenmer u 3amaun mMareMaTuyeckoil (u3MKe, €€ MECTO B €CTECTBO3HAHUH.
BbiBOJ OCHOBHBIX ypaBHEHHMI MaremaTuueckoi ¢u3uku. HadanpHble W rpaHUYHBIE YCIOBHS
(2 4.). IlocranoBka 3amad. 3amaua Kommu. Teopema KoBasieBckoii. KoppeKTHOCTh MOCTaHOBKH
3amau matemaruueckod ¢usuku. IIpumep Anamapa (2 4.). [lonstue 0OGOOLIEHHBIX peLICHUI
3ajau MaremaTudeckoi ¢u3uku u mpoctpanctBa CoboneBa. [IpuHIMI Cynepno3unuu Juist
JUHENHBIX 3a7ad MareMarudecko ¢usuku (2 4.). Kraccudukanus ypaBHEHUN BTOpOTro
MOPSIIKA, JIMHEHHBIX OTHOCHUTENBHO CTapUIMX MPOU3BOJAHBIX. XapakTepucTtuku. [lpuBenenue
YpaBHEHUN K KAaHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3amaua Komm i BomHoBoro ypaBHeHums. ®opmyna Jlamambepa.
CyiiecTBOBaHNE, €IMHCTBEHHOCTb, YCTOMYMBOCTH pemieHus (2 4.). OO600IIeHHOE pelieHue
3amaua Komm 11 HeoIHOPOAHOTO ypaBHEeHUs (2 4.). Pemenue 3amau Ha momympsiMoin (2 4.).
@®opmynsl [lyaccona u Kupxroda (2 u.). KoppekrHocts mnoctanoBku 3amaun Komm ans
BOJTHOBOTO ypaBHEHHUs (2 4.).

KpaeBbie 3amaun juis BonHOBOro ypaBHeHus. Popmynsl ['puna (2 4.). Teopemsl
€IMHCTBEHHOCTH, YycToWuuBocTH. 3amaya Itypma—JluyBumns (2 4.). Meron pasaeneHus



nepemeHHbIX (Dypbe) (2 u.). Teopemsbl cymiecTBoBaHMs. PerieHne HEOJHOPOAHBIX 3afad
MetoqioM Dypee (2 4.). Dynkiuu beccens. 3agada o koaebanuu Kpyriio MmemOopans (2 4.).

Paznen 3. OcHOBHblE MOHATUS BapUALMOHHOIO HCYMCIEHUS: IOCTAHOBKA 3aJayH,
ypaBHeHUe Jiiniepa-Jlarpamka. DkcTpeMyMmbl QyHKIIMOHANIOB. Bapuanms ¢ynkmuonama (2 4.).
Bapuanmonnsie 3amaun B maTemaTuyeckod ¢usuke. BapuanmonHas 3amada Uil MHTETpaia
sHepruu (2 4.).

Cemectp 6

Paspen 1. HauvanpHo-kpaeBble 3amauu sl ypaBHEHUS TEIUIONPOBOAHOCTU. lIpuHImn
Makcumyma (2 4.). Metox ®ypre pemenust kpaeBbix 3anad (4 4.). Teopembl €TMHCTBEHHOCTH,
ycrodunBoctu. CymectBoBaHue peuieHuss (2 49.). 3agaya  Komwm s ypaBHEHuUs
TEIUIONpPOBOJHOCTU. Teopembl €AMHCTBEHHOCTH, YCTOWYMBOCTH (2 4.). DyHIamMeHTalbHOE
pemienue. HMurerpan Ilyaccona. O-pynkumsa Jlupaka (2 4.). 3agaud Ha HOJYNPSAMOM.
Pacnipoctpanenue kpaeBoro pexuma. Meron ¢pynknuii I'puna (4 u.).

Paznen 2. Omepatop Jlarutaca B KpUBOJWMHEHWHBIX KoopauHatax. DyHmameHTanbHOE
peumienue ypaBHeHus Jlamaca (B mpocTpaHcTBe, Ha miiockoctd) (2 4.). OOmwue cBoiicTBa
rapMoHuueckux ¢pyHkuuil. [lpunnun makcumyma i rapMoHudeckux ¢pyHkiuii (2 u.). Kpaessie
3amaun Juis ypaBHeHuil Jlamaca u Ilyaccona. Teopemsl eanHcTBEHHOCTH (2 4.). DyHKUUU
I'puna 3amaum Hupuxne m Heiimana, ux cBoiictBa. (2 4.). Iloctpoenue dynkiuu ['puna
BHYTPEHHEH U BHemHeH 3ama4d Jupuxme ansa mapa (2 4.). Cnencrus u3 popmynsl [lyaccona (2
4.). [lorennman o0bema u ero cpoicta (2 4.). [loBepXxHOCTHBIE OTEHLIMAIBI M UX CBOMCTBA (2
4.). UHTerpanpuele ypaBHeHus (2 4.). CBeneHue KpaeBbIX 3aJ1a4 K HHTErPaIbHBIM YPaBHEHUSIM.
CymectBoBanue pemieHus. (2 4.). Meroa paszeneHusl NEpeMEHHbIX PEeIIeHUs KpaeBbIX 3ajay B
npocTemux odmacTsax (2 4.).

Paznea 3. [IpeoOpazoBanue Jlamaca (2 4.). [IpeoOpazoBanust @ypre (IKCIIOHCHITHATBHOE,
sin-, cos- mpeoOpa3oBanus, koHeuHble (4 4.). [IpeoOpazoBanus beccens, Memnuna (2 4.).
[Ipumepbl MpUMEHEHUsS MHTETPalbHBIX MPEeoO0pa3oBaHUN K PEIICHHIO0 3ajad MaTeMaTU4ecKOi
¢uzuku (2 4.).

2.3.2 3aHATHSA CEeMHHAPCKOI0 THIIA

1. bynak B.M., Camapckuii A.A., Tuxono A.H. CO60pHUK 3ama4 1O MaTeMaTH4EeCKOM
¢usuke; 2. EBnokumoB A.A., [1aBnosa A.B., Pyouios C.E. YpaBHenust Marematuueckoi (Gu3mKu.
Metonuueckue ykazanus; 3. AnrynuH K.K. Merompl matematnueckoil ¢usuku; IlaBnosa A.B.,
PybuoB C.E., CmupHoBa A.B. IIpuMeHeHne nHTErpajibHbIX IpeoOpa3oBaHUl K PEIIEHUIO 3aau
JUIS YypaBHEHU B YaCTHBIX ITPOU3BOIHBIX. MeTouecKre yKa3aHusl.

Cemectp 5

Pazgean 1. YpaBHEeHUsI B YaCTHBIX MPOU3BOJHBIX, MOPSANOK, JUHEHHOCTh, OJHOPOAHOCTD,
npuMepsl. BBIBOJ ypaBHEHUsI MaJIbIX MOTIEPEUHBIX KOJEOAHUN CTPYHBI U MaJBIX MPOIOJIBHBIX
KOJIeOaHUM CTEPKHsS, UHTETPAIbHBINA 3aKOH COXPAaHEHHs KOJWYECTBA NBIDKCHHSA. HadanbpHbie U
rpaHnyHble ycnoBus. [locTaHoBKa 3aaa4.

NeNe 11, 15, 12, 16, 18, 20, 22 (1, rmasa 2), 1-4 c1p. 8 (2).

BriBOJ ypaBHEHHS TEIIONPOBOJHOCTH, WHTErPAIIbHBIA 3aKOH COXPAHEHUS JHEPTHH.
BriBon ypaBHenuss nud@y3um, WHTErpaJbHBIA 3aKOH COXpaHEHHUsS KOJIMYECTBA BEIIECTBA.
Hauanenasie n rpannunsie yciioBus. [loctaHoBka 3agad. BeiBoJ ypaBHEHUH THAPOAMHAMHUKHA U
AKyCTHKH. YPaBHEHHS YCTAaHOBHUBIIMXCS MpoueccoB. ['pannunbie ycioBus. [locranoBka 3a1ay.

3,7,12 (1, tnaBa 3), 3, 4, 6, 7 (1, rnaa 4), 6-9 ctp. 9 (2).

Knaccudpukanuss ypaBHeHMH 2-rO0 MOpsiiKa MHOTMX IepeMeHHbIX. Kinaccudukanus
YpPaBHEHUN 2-r0 MOpSAAKAa C JBYMS HE3aBUCUMBIMH II€EPEMEHHBIMH, XapaKTEPUCTHYECKOE
YpaBHEHUE U XapaKTepucTuku. [IpuBenenne ypaBHEeHUN ¢ IByMsl HE3aBUCUMBIMH IIE€PEMEHHBIMU
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K KaHOHMYECKOMY BHUAY (ypaBHEHMsSI C MOCTOSHHbIMH Kod(pduuuentamu). IlpuBenenue
YpaBHEHUH C JBYMsI HE3aBUCUMBIMU IEPEMEHHBIMU K KAHOHMYECKOMY BUAY (ypaBHEHHUS C
nepeMeHHbIMU ko3¢ duuuentamu). IlpuBeneHune ypaBHEHMH ¢ JBYyMS HE3aBUCHUMBIMU
MIEPEMEHHBIMH K IIPOCTEHILIEMY BUY

24-27 (1, rmamra 1), 28, 29, 2, 4,5 (1, rnasa 1), 1-9 (2), 6-11 (1, rnasa 1), 1,5,7 ctp. 13

(2), 12-16 (1, rnaBa 1), 7,9, 14-25 (2)
Pasnen 2. Meto1 XapaKTepUCTUK PEIICHUs YpaBHEHUM TUTIepOOINYecKOro Tuma. Permenue
3amaun Kommm ajisi oHOMEpHOTO BOJTHOBOTO ypaBHeHus. Dopmyna [Janambepa. Pemenue 3amau
Ha TMOJYOpsIMOW [UII OJHOMEPHOI'O BOJIHOBOTO ypaBHEHMs. Pemenue 3amaun Komwm s

ypaBHEHHUs TUIEPOOIMUECKOro THUIa B IPOCTPAHCTBE U Ha muiockocTH. Dopmynsl [lyaccona u
Kupxroga. Meroa @ypbe penieHus KpaeBbIx 3aa4 A1 ypaBHEHUH TUIIepO0IMYECKOTO THIIA.

1-5,8,9, 13 ctp. 18 (2), 2-4,9,10 cTp. 22 (2), 61,62 (1, rmasa 2), 73, 74 (1, rnasa 2), 21—
23 (1, rmaBa 6), Ne 15 ctp. 18 (2), 25-27 (2, rnama 6), 2, 10-13,15,18 ctp. 33 (2), 104, 110, 111
(1, rmaga 2).

Pa3zgea 3. BapuannonHsie 3a1a4u.
848,850,853, 851,854,855 (3).

Cemectp 6

Pasznen 1. Pemenne HavanmbHO-KpaeBbIX 3a7ad IJis YpaBHEHUU MapaOOIMYeCcKOro THIIA.
Meton ®ypre. Meton @ypbe penieHns HEOTHOPOAHBIX 3a1a4 JJIs YPaBHEHUM MapadoIMuecKoro
tuna. Pemenne 3apaun Komn mia ypaBaenus rermonpoBogHoctr. @opmyna Ilyaccona.

30, 33, 34,35 (1, rnaBa 5), 9 (1, rnaa 5), 1-7, 11 ctp. 33 (2), 700,702,704 (3), 9,17 cTp.
33 (2), 20,24,25 ctp. 34 (2), 66,68 (1, rnasa 3), 1-4 ctp. 24 (2), 79,80,86 (1, rmaBa 3).
Paznen 2. N'apmonnueckue Gynkiuu. OCHOBHBIE CBOMCTBA. Pemienne kpaeBbIxX 3a1a4d Jist

ypaBHeHus Jlamnaca B npocreiimux obnactax. Meron @ypse. Meton @yphe pelieHns KpaeBbix
3a1a4 Juid ypaBHeHHs [IyaccoHa B Kpyre U KOJIbLE.

14 (a—n), 15 (1 rmaBa 4), 13 (6—¢), 17-19 (1 rnara 4), 29, 30,31 ctp. 34 (2), 30-32, 34 (1

rinaBa 4)

Paznea 3. [Ipeo6pazosanue Jlamnaca, [IpeoOpa3zoBanne @ypbe (IKCIOHEHIIMAIBHOE). Sin-,
cos-ipeoOpazoBanusi Oypbe Ha MOTYNPSAMO, KOHEUHBIE TTpeoOpazoBanus Dypee.

180,182 (1 rnama 2), 88,89 (1 rmasa 3);1,2 ctp. 9; 1,2,5,6 ctp. 19 (4), 7 cTp. 20, 1,2 c1p.
25 (4), 4,9,10 ctp. 26 (4).
2.3.3 JIaGopaTopHbIE 3aHATHS

VY4eOHpIl MaH HE NpeaycMaTpUBaeT JIaOOpaTOPHBIX 3aHATUN MO JAUCLHUIUIMHE
«YpaBHEHUS MaTEMaTUYECKON PUUKI».

2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

VY4eOHbIN TUTaH HE TPEIYCMaTPUBAET KYPCOBBIX palOT MO JUCHMIUIMHE «YPaBHEHHUS B
YaCTHBIX TPOU3BOIHBIX).

2.4 llepeyeHb Y4eOHO-METOIUYECKOTO 00eCIeYeH s ISl CAMOCTOSITEIbHOI PadoThI
00y4YaIOIMXCS MO AUCHHILIHH



[Tepedyenn yueOHO-METOIUUECKOTO 0OECTICUCHUS JUCIIUTUTMHBI

No Bux CPC T10 BBITIOJIHEHUIO CAMOCTOSATEILHON PabOTHI
1 2 3
1 |[loaroToBKa K TeKyliemMy|YpaBHEHUs] MaTeMaTH4ecKoW (u3uku (JIEKTPOHHBIN pecypc,
KOHTPOJTIO cpena MoyabpHOro 00ydenus http://moodle.kubsu.ru)

2 |[Ipopabotka matepuana |l. Antynun KK. Meroasl maTematnueckoi ¢usuku. M.: Jlupexr-
Memma, 2014. 123 c. [OnekrpoHHBIH pecypc]. - Pexwmm moctyma:
http://biblioclub.ru/index.php?page=book&id=240552.

2. KapueBckuit M.M. Jleknum mo ypaBHEHUSM MaTEeMaTH4YECKOH
¢uzukun. CII6.: Jlanb, 2016. 164 c. [OnekTpoHHEIH pecypc]. - Pexum
nocrymna: https://e.lanbook.com/book/72982.

3. Omneitnuk  O.A. Jleknun 00 ypaBHEHUSIX C  YacTHBIMH
npousBoaHbIMU. M.: M3n-o "JlaGoparopus 3manuii", 2015. 263 c.
[DmeKTpOHHBIH pecypel]. — Pexum JOCTyIa:
https://e.lanbook.com/book/70703.

4. TlerpoBckuit MW.I. Jleknun 00 ypaBHEHHSX C YaCTHBIMH
npou3BoaHbIMU. M.: ®u3matiut, 2009. 404 c. [DnekTpoHHBIHA pecypc].
- Pexxum nocryma: https://e.lanbook.com/book/59551.

5. Wmeun A.M. VYpapHeHHus MareMathdyeckoi ¢uznku M.:
OU3MATIIUT, 2009. 192 c. [OnextponHsli pecypc]. - Pexum
nocrymna: https://e.lanbook.com/book/2181

6. TuxonoB A.H., A.A. Camapckuii. YpaBHEHHS MaTeMaTHYECKOIl
¢uzuku. M.: Uzn-so MI'Y, 2004. 798 c.

Y4eOHO-MeTOAMYECKUE MaTephalibl JJIsi CaMOCTOSATENbHONM paboThl O0ydaroIUXCs M3
YHUCJIa MHBAJIUIOB M JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBhsi (OB3) nmpenocTtaBistoTcs
B (hopMax, alanTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4YaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMM ONIOPHO-JIBUTaTEILHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

2.5 CamocrosiTe/IbHOE H3yYeHUE Pa3/1e10B JUCHHMIIIMHBI

[enbto caMocCTOSTENbHOM pPAOOTHI sIBiIsSIETCA YIUIyOJeHHE 3HAHWUN, MOJYYEHHBIX B
pe3yibTaTe ayIUTOPHBIX 3aHITHH, BBIPAOOTKA HABBIKOB MHAUBUAYAJIbHON pabOThI, 3aKpeIlJICHUE
HAaBbIKOB, COPMUPOBAHHBIX BO BpeMs IPAKTUUECKUX 3aHATHH.

CopnepxaHue NPHUBEIEHHOM OCHOBHOM U JOIOJIHUTENBHON JUTEpPaTypbl I03BOJISET
OXBaTUTh IIUPOKUI KPYT 3a/1a4 U METO/I0B MaTEMaTHUECKON (U3HKH.

Cemectp 5

Pazpnen 1. IlocranoBka 3amau maremarudeckoil ¢usuku. HekoppektHble 3amauu;
Knaccudukanuss ypaBHEHMH B YaCTHBIX IPOM3BOJHBIX BTOpOro nopsaka. KaHoHuueckue
(dhopmel. ConpspKEeHHBIE OTIEPATOPHI.

Jlureparypa [1,2,7,13,18].

10


http://moodle.kubsu.ru/
http://biblioclub.ru/index.php?page=book&id=240552
https://e.lanbook.com/book/72982
https://e.lanbook.com/book/70703
https://e.lanbook.com/book/2181

Pa3nen 2. 3agaua ¢ naHHBIMM Ha XapakTepuctukax (3agaya ['ypca). CymecrBoBaHue U
€IMHCTBEHHOCTh PpEIICHUS 3aJauyd C JaHHBIMH Ha Xapakrtepuctukax; Merox Pumana;
CrnenmanpHble GyHKIMU MaTeMaTHdeckoi ¢usuku. Kiaccmueckne opTOroHaIbHBIE TIOJTHMHOMEI.
VYpasuenue beccens u nuuHApUYECcKre PYHKINH.

Jluteparypa [18-20].

Pa3nesn 3. OcHOBHbIE MOHATHS BAPUALMOHHOTO MCUUCICHUS (QyHKIMOHAJ, JIMHEWHBIE U
KBaJlpaTHUuHble  (YHKIMOHAJBI, OKCTpeMyMbl  (QyHKIHOHana); IIpocreiimine  3amaun
BApUAIIMOHHOTO MCYUCIICHHS (3a7a4a 0 OpaxuCTOXpOHE, H30TIEpUMETPHUIECKAs 3a/1a4a).

Jlureparypa [18-20].

Cemectp 6

Paznean 1. 3amaun, npuBoAAIINE K YpaBHEHUSM MMapad0IMuecKoro Tumna. JJonosHuTeIbHbIe
YCJIOBUSI M TIOCTAHOBKA KPaeBBIX 3a/1ad JJIA YpaBHEHHUM Mapabosimyeckoro tuma. [IpenenbHbie
ciydan; QyHKIMS UICTOYHUKA JJIs ypaBHEHUS TapaOOJIU4ecKoro TUMa.

Jluteparypa [10, 14].

Pasznen 2. YpaBuenue ['enpMmrosbiia B HEOrpaHMUYCHHOW 00JIaCTH. YCIIOBUS H3ITy4CHUS,
OcHOBHbBIE MOHATHUS TEOPUU HHTErpajbHbIX ypaBHeHui; [lomunomsl Jlexxanapa. Chepuueckue
(mrapoBbie) pyHkuuu. Meton ®ypbe penienust BHyTpeHHel 3anaun upuxiie A mapa.

Jlureparypa [14,18,19].

Pa3znen 3 Kiiaccuueckue unrerpanbHble npeoOpasoBanus (Pypbe, Xankens, MeinHa,
Jlanmaca, Konrtaposuua—JlebeneBa, Memnepa—@®oka). HWHurerpanbHble npeoOpa3oBaHUs
00001IeHHBIX (QYHKIIHH.

Jlureparypa [5,7,18,20].

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B cootBerctBum ¢ tpeboanusmu ®I'OC BO no HampapiieHHIO MOJArOTOBKU OakallaBpoB
nporpaMMa IO JUCUUIUIMHE «YpaBHEHUS MaTeMaThdeckol (u3MKm» MpeaycMaTpuBaeT
UCIOJIb30BaHWE B Y4eOHOM IIpoLiecce CIEAYIOIMX 00pa30BaTENIbHbIE TEXHOJIOTMU: UYTEHHUE
JEKUMN C HCHOJB30BaHUEM MYJIbTUMEAUWHBIX TEXHOJIOIMH; paboTa HaJ WHAUBUIYaIbHBIMU
3aJJaHUSIMU C HCIIOJIb30BAaHUEM IMAKETOB MPUKIIAJAHBIX IPOTPaMM, pa300p KOHKPETHBIX CUTYyaLU
Ha IPAKTHYECKUX 3aHATUSX.

KoMmbroTepHble TEXHOJIOTMHM MPEOCTaBISIOT CPEACTBA Pa3HOILIAHOBOIO OTOOpa)KEHUs
QJITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHalia.

[Toaxon paz3bopa KOHKPETHBIX CUTYallMi IIUPOKO HUCIIONb3YEeTCs KaK MperojaBaTesieM, Tak
n OakajaBpaMH BO BpeMs JICKIIMH W aHajiu3a pe3yIbTaTOB CaMOCTOSITEIBHON pPabOThL. ITO
00yCIIOBJIEHO TEM, YTO B IPOLIECCE MOAEIUPOBAHUS YacTO BCTPEUAIOTCA 3a/1a4H, JJIs KOTOPBIX
€IMHBIX N0JIX0/10B HE cylecTByeT. [Ipu nccienoBaHuy U pelieHny KakJ10i KOHKPETHOM 3aaun
UMeeTCsl, KaKk IPaBWJIO, HECKOJBKO METOJIOB, a 3TO TpelOyeT pa3dopa M OLIEHKH LEJoH
COBOKYITHOCTH KOHKPETHBIX CUTYaIHii.

Hcnosib3yeMbie HHTEPaKTUBHBIE 00pa3oBaTe e Obmee
BaTCJIbHbBI
Bu 3anaTus 4 p p KOJIMYECTBO
TCXHOJIOTUHN
9acoB
Cemect =
p Crnaiig-nexiuu. OOCyXIeHUE CIOKHBIX BOIPOCOB. 36
KOJIMYECTBO
No Paznen
JI 4acoB
5 1 | YpaBHenus TUIEPOOTUICCKOTO THTIA. 14
OCHOBHBIE 3ala4i U METO/JbI UX PCUHICHUS
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Oo0itee

Cemectp | Bun 3anstus Hcnons3yemble ”HTEpaKTUBHBIE 00pa30BaTEIbHBIC COIIHECTED
TEXHOJIOTHUHU
4acoB
7 | YpaBHeHus napabonudeckoro tuna. OCHOBHBIE 10
3a/1a4u ¥ METOJbI UX PEIICHUS
6 VYpaBHEHUsI SBIUIMIITHYECKOTO THna. Teopus
3 IMOTEHIINAJIa 12
IloTeHiman oobeMa 1 ero cBoiicTBa
Hroro: 36

Lenb snekyuu — 0030p METOJIOB IMOCTPOEHHS] MaTEMaTHUYECKUX MOJEJel Ha OCHOBE
YpaBHEHUH B YacCTHBIX MPOU3BOJHBIX, 3HAKOMCTBO ¢ IpobdiemMaMu U amnmapaTtom
MaTeMaTH4eckoi pusnku. Ha nekiusax cTyieHThl noay4daroT olliee NpeCcTaBlIeHre O M0AX01ax
1 METOJIaX UCCIIEIOBAHUS U PELICHUS 3a/1a4 MaTeMaTH4eCKON (pU3HKu.

Lene npakmuueckozo 3anamus — HAYYUTh NPUMEHATH TEOPETUYECKUE 3HAHUSA IIPU
PELIEHUH U UCCIIE0BAHNY KOHKPETHBIX 3a]1a4.

Tewmbl, 3aaHKsl U BONPOCHI JUIsl CAMOCTOSTEIbHONW pabOThl MpHU3BaHbl CHOPMUPOBATH
HABbIKM [OHMCKa HMH(OpPMAIMHM, YMEHUS CaMOCTOSTEIbHO pacIIUpsATh U YIIIyONATh 3HAHMS,
IIOJIy4EHHBIE B XO/I€ JIEKIMOHHBIX U IPAKTUYECKUX 3aHATHI.

[Toaxon pa3bopa KOHKPETHBIX CUTyallM HIMPOKO HCHOJb3YETCsS KaK IMPEroJiaBaTeseM,
TaK U CTyJI€HTaMH MPU IPOBEJCHUH aHAIN3a PE3YyIbTaTOB CAMOCTOSATEIBHON pabOTHI.

JUist Ui ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMH 3JI0POBbsI IIPEAYCMOTPEHA OpraHU3aIus
KOHCYJIBTAIIUM C UCIIOJIB30BAHUEM IJIEKTPOHHOMN MTOYTBHI.

4. OueHo4Hble cpeacTBa I TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTrecTaluu

VYuyeOHast 1eATeNbHOCTh IMPOXOIUT B COOTBETCTBUU C IpaUKOM y4yeOHOIo Ipolecca.
[Ipouecc camocTosATenbHON pPabOTHl KOHTPOJMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUH U
WHJIMBHUAYyAIbHBIX KOHCYNbTauil. CamocTosiTesbHas paboTa CTYIEHTOB MPOBOAUTCS B (opme
M3Y4YEHUs OTAEIBHBIX TEOPETHUYECKUX BOIIPOCOB IO IIPEAJIaracMom JINTepaType, peuieHus 3a1ad
1 IOATOTOBKHW MHAWBUAYAJIIBHOI'O 3aJIaHUA.

@DOH/T OLIEHOYHBIX CPEACTB TUCHHUILIMHBI COCTOUT M3 CPEJCTB TEKYIIEro KOHTPOJS (CM.
MPUMEPHBIE BApUAHTBl CAMOCTOSATENBHBIX 3aJaHUM, 3a/lad W BOIPOCOB) U MPOMEKYTOUHOM
aTTecTaluu (3a4era U 3K3aMeHa).

B Ka4yeCTBEC OILICHOYHBIX CpCacTsB, HCIIOJIB3YEMBIX JJIL TCKYHIETO KOHTPOJIA
yCIIEBAaEMOCTH, Ipe/jiaraeTcsi NepeyeHb BOIMPOCOB M0 pasjeiaM, KOTOpble MpopadaThIBalOTCs B
MPOIIECCe OCBOCHMSI Kypca, a TakXKe€ BapUaHTBl KOHTPOJBHBIX paboT. JlaHHBIH TIepeueHb
OXBAaTbIBACT BCEC OCHOBHBIC pas3aciibl KypcCa, BKIIKOYAasd 3HaHWA, IIOJIYy4aCMbI€C BO BpPCM:A
CaMOCTOSITEIbHON pabOThI.

OrneHka ycrieBaeMOCTH OCYILECTBIISIETCS 110 pe3ysibTaTaM: KOHTPOJIbHBIX paboT, YCTHOTO
oIpoca npu Caavuc BLINOJJHCHHBIX CAMOCTOATCIbHBIX SaHaHHfI.

ATTecTanus no y4eOHOW AMCIUIUIMHE TPOBOJUTCS B BUAC K3aMeHa. DK3aMEHAITMOHHBIN
OHMJIET COJICP)KUT JBa TEOPETHUYECKUX BoIpoca U 3amady. CTyIeHT TOTOBUT OTBETHI Ha OWJICT B
MMMCBMEHHOM (popMe B TEUEHHUE YCTAHOBIICHHOTO BpeMeHH. Jlanee sk3amMeH mpotekaer B opme
cobOecenoBanusl.
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CooTBeTcTBHE KOMIIETEHIHIi, (hOPMHUPYEMBIX NPH U3YUYEHUH TUCUMILIUHBI, 1 BU0B
3aHATUH

Bunael 3ausatui DdopMbI KOHTPOIS
[lepeuenn fiet 38 oP OHTpOI

KOMITCTCHITU i T1a6. Ip. KCP CpPC

K-2 + + + + |- KourponbHas paborta;

— 3auer;

— Omnpoc mo  pe3ynbpratam
CaMOCTOSITEIbHON pabOThI;

— DK3aMeH

4.1 D oHJ 01IEHOYHBIX CPEaACTB AJisl MPOBEACHUSA TEKYIICTr0o KOHTPOJIA

Tunosble KOHTPOJIbHBIC 3alaHUS UJIX UHBIEC MaTEepHaJIbl, Heo0X0auMble JJI OLeHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB U (I/IJ'[]/I) onbITa I€ATCILHOCTH, XaPAKTECPU3YIOIIHNE ITAlIbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIINii B nmpouecce OCBOCHUs 06pa30BaTeJ’le0ﬁ MMporpaMmmabIl

HpuMepﬂoe COAECPKAHUEC KOHTPOJIbHBIX paﬁoT

1. Kontponbnas Nel (IlocranoBka 3a1a4 MaTeMaTudecko pU3MKN).

[IpumepHbIe 3a1a4n KOHTPOJIbHOM paboThl Ne 1

Bapuanr 2
[ToctaButh KpaeByro 3a1auy:

Yrpyruii cTepKeHb IIEPEMEHHOIO CEUYECHHs S (x) , KOHIIBI KOTOPOI'0 YIIPYro 3aKpeILICHBI
(koaddunmeHT ympyroro 3akperieHuss k), COBEpIIaeT CBOOOTHBIE Majbie MPOJIOJIbHBIC

KOJ'IC6aHI/I$I, BBI3BAHHBIC HCKOTOPLIM Ha4aJIbHBIM BO3MYIICHHUEM. IInoTHOCTE MacChl paBHa P (x)

, MOZTyJIb YIIPYTOCTH — E (X )

Bapuanr 2
[ToctaButh KpaeByro 3a1auy:

Bokoas mosepxHocth crepsks 0<x</ temmomsomupopana. HauanpHas Temmeparypa
CTEp)KHS HYJEBas, OJUH KOHEIl IIOJJICPKUBACTCS NPHU HYJIEBOM TeMIlepaType, a JApyrou
Temonsonuposad u ¢ Momenta ! =0 jelicTByer pacrpenencHHBbIl BHYTPEHHUH HCTOYHHUK
TeI1a MOIITHOCTH ¢(X).

Bapuanr 3
[ToctaButh KpaeByro 3a1auy:

bokoBasi MOBEPXHOCTh CTEPXKHS TEIUNIOM30JMPOBAHA, a HA KOHIAX MPOUCXOJUT
KOHBEKTHBHBIM TEIJIOOOMEH CO cpeJaMu, TeMIieparypa KOTOphIX u#; W up. HadanmpHas
TeMIepaTypa CTEPKHS HyJIeBas

2. KonrpoapHas Ne2 (IlpuBeneHue kK KaHOHUUECKOMY U IIPOCTEHIIEMY BUAY YPaBHEHUH C
JBYMsI HE3aBUCUMBIMU [IEPEMEHHBIMHU ).

EBnoxkumor A.A., [laBmoBa A.B., PyonoB C.E. YpaBHenus marematudeckoi (pu3ukm.
Meroanueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 ctp.15.
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[IpumepHbIe 3a1a4l KOHTPOJIBbHOM padboThl Ne 2

Bapuanr 1
1. IlpuBecTr K KAHOHUYECKOMY BUAY YPAaBHEHUS:
ou  Ou
a) y—x§20, X<0;
2 2 2
6))62a Z+6xy Ou -7 20 Z:O.
Ox 0x0y oy

2. IlpuBectu Kk mpocTermieMy BUAYy ypaBHEHUE:
" " " i ro_
Uy, + 4y, +4us, +3u, +6uy, =0.

Bapuanr 2
1. IlpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUS:
o’u  Ou
a) y_x§: O, X>0;

2. IlpuBectu Kk mpocTermieMy BUAYy ypaBHEHUE:

u, +2u, +5u, +§ux +2u, =0.

Bapuanr 3
1. IlpuBecTH K KAHOHUYECKOMY BUAY YPaBHEHUS:
o’ o’ 0’
a)x2 L2l+2xy “ +y’ Lj=0.
ox 0x0y oy

02u 02u ou
2 —Za+u=0.y<0

ox? y@y

2
0) ¥
2. IlpuBectu Kk mpocTermieMy BUAYy ypaBHEHUE:
" " " i ro_
Buy, —Suy, —2uj, +3u, +uy, =0.

3. Kontponbnas Ne3 (Pemenue 3anaun Komu 1 ypaBHEHUN TUnepO0IMuecKoro THIA.
Pemenue 3agaun Ko u 3a7a4 Ha NOJIynpsiMO JU1sl BOJTHOBOTO ypaBHEHUS).

EBnmoxkumo A.A., IlaBmoBa A.B., PybmoB C.E. VYpaBHeHnuss maremaTudeckoil (pu3ukw.
Meroanueckue ykazanus. NeNe 2,6,7,9,10,12 ctp. 18, 5,6,7,8 cTp.22.

[IpumepHbIe 3a1a4n KOHTPOJIBbHOM padoThl Ne 3
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Bapuanr 1
Haiitn pemenue 3agaun Komm:

S - ' o
a)u,—u,—12u,=0, |x|<oo, y>0; ul|y=e", u,|_,=0.

_ 1
"o__.n ' ~
6) Uy =u, +xsint, >0, l|z:0_x+]

x|<oo; u|l:0 =3e ", u
PCHII/ITB HaanBHO-FpaHI/ILIHBIe 3ada4un.
a) U, =9, x>0, >0, u(x,0)=x?, u'(x,0)=x, u(0,£)=1

6) 4ul =u" +6xt, x>0, t>0_u(x,0)=cosx,u(x,0)=0,u,(0,t)=sin¢

Bapuanr 2
Haiitu pemenue 3agaun Ko

a) u, —4u,, +3u, =0, |x| <o, y>0; ul_,=0, u,|_,=sinx.

"o_ " 2 2 . w2 ’ _
6) Uy =9ul +x*+17, >0, |x|<oo; uf,_=x"sin x, u;|_,=cos 2x.
PewnTh HayalbHO-TPAHNYHbIE 3a/]a9H:

14

a) Uy =Uye, x>0, 1>0 4 (x,0)=sinx, u (x,0)=1, u,(0,t)=cost

6) u, =% + e x>0, t>0, u(x,0)=1+x, u/(x,0)=1-cosx, u(0,¢)=cost

Bapuanr 3
Haiitu pemenue 3agaun Ko

a) u, tu,—2u,=0, |x| <o, y>0; ul_,=cosx, u,|_,=1-sinx.

x| <oy ul  =In(x*+1) u/|_, = cos 2x.

xx

6) uy =4ul +(x+1), 1>0,

Pemuth Ha4daJIbHO-IPAaHWYHBIC 3aa4u:

a)up =9uf, x>0,1>0, u(x,0)=x3, u:(x,0)=3x2,u;(0,t)=9t

xx

6) 25u, =u. +e ", x>0,1>0, u(x,O):x, ut'(x,O):sinx, u(O,t):sint

4. Kontponbaas Ne 4 (Meton ®dypbe pemieHus CMENIaHHBIX 3a/ad JUisl YpaBHEHHUI
TUTIEPOOTMIECKOTO U TapaboIUIECKOTO THIIOB).

EBnmokumo A.A., IlaBmoBa A.B., Pybomo C.E. VYpaBHenus wmatemaTuyeckod (QHU3UKH.
Meroanueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.
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[IpumepHbIe 3a1a4n KOHTPOJIBbHOM padoThl Ned

Bapuanr 1
Pemmutes cMentangble 3aa4n:

a) Uy =36u, t>00<x<1 u(0,0)=0, u(l,1)=0 u(x,0)=5sin 7x0, u,(x,0)=0

6) U, =ty +u+xt(2=1)1>00<x<7 u,(0,6)=1>, u,(7,t)=17,u(x,0)= cos 2x.

Bapuanr 2
Pemmutes cMentangble 3a1a4u:

a) U, =16u, ,t>00<x<1 u,(0,¢)=0, u(l,t)=0,

XX’

u(x,0)= cos %Tx, u,(x,0) = cos %x.

6) U =u, +ut>00<x</ u(0,t)=0, u(l,1)=0,u(x,0)=1.

Bapuanr 3
Pemmutes cMentangble 3a1a4u:

a) Uy =4, +1,0>00<x <l u (0,0)=0, u (I,)=t,u(x,0)=0, u,(x,0)=0.
6) 4 = Uy +2u,t>0,0<x <l u(0,6)=0, u(l,t)=0,u(x,0)=1.

5. Kontponbnas Ne 5 (Meton ®@ypre perieHust KpaeBbIX 3ajau JJis ypaBHeHu# Jlarmiaca
u Ilyaccona).

EBnmoxkumo A.A., IlaBmoBa A.B., Pyomo C.E. VYpaBHeHus wmaTemaTH4yecKOW (PHU3UKH.
Metonuueckue ykazanus. NeNe 29-31 ctp. 34.

[IpumepHbIe 3a1a4l KOHTPOJIBbHOM padoThl No5

Bapuanr 1

1. Haiitu KLU0, TADMOHUYECKYIO B KpYyre Xt +y° <1, yIOBIETBOPAIONIYIO TPAHUYHOM
YH p Y10 B Kpyr y Y p Y0 Ip y

) 2
YCTOBUIOU| ;= X" =Y -4

2. Haiiti QyHKIHIO, YIOBIETBOPSIONIYIO B Koublie 1 < x” + ) <4 ypaBuenuo [Tyaccona

n r _ _
ug g, =—4xy, u PSR e =0.

x2+

Bapuanr 2

1. HaiiTi QyHKIHIO, FApMOHHYECKYIO B KOJblie 1 < x” + )” <4, yI0BIETBOPSIONIYIO TPAHHIHBIM

yCIIOBUSAM 0) S
on

) =0, ux2+y2:4:y_9

¥ +y?=l
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2. Haiiti QyHKIHIO, YIOBIETBOPSIONIYIO B Kpyre X~ + y° <4 ypasuenuto ITyaccona

" "o_
Uy HUly, ==X, U|

Bapuanr 3

1. Haiitu ()yHKIHIO, TAPMOHHYECKYIO B Kpyre X~ + ° <1, y/IOBICTBOPSIONLYIO TPAHUYHOMY

u
YCIIOBUIO — =0
on R

9 2 2

2. Haiitu dyHKIIUIO, yIOBISTBOPSIOINIYIO B KoJiblle 1 < x™ + ¥~ <4 ypaBHenuto [Tyaccona
14 14 au

u, +u. =1 W TIpaHUYHBIM YCIOBUSAM u|, , =0, — =X.

w x“+y =1 an

x4yt =4

IIpumepHbie popMyIMPOBKM MHAUBHUAYAJIbHBIX 3aJaHUI
1. Bocnonb3oBaTbCsi CpeICTBAMU MaTE€MaTHYECKUX [AKETOB JUIsl pELIEHUs 3aJadu |
BU3YyalIM3aliH Pe3yIbTaTOB.

Ha xpyrmyto memOpaHy, 3aKpeIuieHHYIO 0 Kparo, JIEHCTBYET BHEIIHSS TapMOHHMYECKAas
cuia q(x,t)= psin®t, HENPEephIBHO paclpeaeseHHass M0 BCed IUIomagud MeMOpaHBbI.

[IpoBepuTh, 4TO BBIHYXJAEHHbIE KOjeOaHUsI MEMOpaHbl BBIPAXaOTCS PaBEHCTBOM (R — paguyc

MeMOpaHbI)
W
1 JO (V I"j

u=— —1 [sinwt .
@ JO(COR]

1%

2. Bocnonws3oBathCcsi cpeACTBAaMH MaTEMAaTHYECKUX IMAKETOB [UIS  pEIICHUs 3aJadyd |
BHU3yaJIM3aI[UU PE3YJIbTATOB

[unuaap pagumyca R HarpeT A0 TeMIepaTypsl I, W OXJIaXAACTCS C MOBEPXHOCTH TaKUM

00pasom, 4TO ee Temmeparypa, HaumHas ¢ mMomeHta ! =0, moamepKuBaeTCs MOCTOSHHOW U
paBHOW Hymo0. HailTu 3akoH pacrpenesieHHs TeMIeparypbl, CUYUTas, 4YTO PACIPEICICHUE
TEMIIEPATYPHI BO BCEX MONEPEYHBIX CEYEHUAX OJIMHAKOBO.

4.2 D oHJ O1LIEHOYHBIX CpPpeaCTB AJisl IPOBEACHUSA l'[pOMe)KyTO‘{HOﬁ aTrrecranmumn

OcHoBHbIE TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS AUCLHUILIMHBI IPEACTABIEHBI B TA0IHIIE
B BHJIE TPHU3HAKOB CHPOPMUPOBAHHOCTH KoMIeTeHIui. TpeOoBanus GopMylmHpyroTcs B
COOTBETCTBUU CO CTPYKTYypoil, npunsaToii B ®I'OC BO: 3HaTh, yMETH, BIAJCTh.

Ha3panue komiie-
OcHOBHbIE TPU3HAKH
TeHUHHU (UK ee CTpyKTypa KOMIEeTeHIMU
chopMHPOBAHHOCTH KOMIETEHIHUH
YaCTH)

NK-2 cioco6HOCThIO | 3HATH : 3HaeT OCHOBHBIC IIOHATHUA MaTCMAaTH-
[OHMMAaTh, COBEPIIEH- |OCHOBHBIC IIOHATHS MAaTEMaTH- | 9E€CKOW (U3UKH

CTBOBATh U NpUMe- 4EeCKOH (pU3MKU (OCHOBHBIE YPAB-(3yaer  MeTObl  pEIEHMS JIMHEHHDBIX
HSITh COBPEMCHHBIH HCHM, KIaCCHUKALMIO  YpaBH- YPaBHEHHI B YACTHBIX MPOU3BOJIHBIX

€HUH, MOCTAaHOBKH 3a7a4);
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Ha3zBanue xomme-
TeHIUHU (MJIU ee

CTpyKTypa KOMIeTeHIUU

OcHOBHbIE TPU3HAKH
chopMHPOBAHHOCTH KOMIETEHHH

YaCTH)
MaTEeMaTHYECKUI OCHOBHBIE  ME€TOJIa  pelleHus | 3HaeT MpUKIagHbIE TaKeThI,
anmapar 3a/1a4 MaTeEMaTUYECKON (DM3UKH; |KMCIIOJB3yEMbIE IS PEIEHHS ypaBHEHHMI

OCHOBHBIE MPUKIIAIHBIC TTAKETHI,
HCIIOJIB3YEMBIE JUISI pEHICHUS
YPaBHEHHI B YACTHBIX MPOU3-
BOJTHBIX

B YAaCTHBIX ITPONU3BOHBI

YMmers:

BbIOMpAaTh  METOMbI
MMOCTaBJICHHON 3a/1a4H;
COJIEP)KATEIbHO HMHTEPIPETUPO-
BaTh PE3yJbTaTHI,

HCII0JIb30BaTh AIEKTPOHHBIE Te-
MaTUYECKUE PECypPCHI IS yIiryo-
JICHUSI 3HAHUH 110 U3y4aeMOoi
TUCITUTUIAHE

peueHus

YMeer BEIOpaTh METOJT PEIICHUS 3a/1a91 U
000CHOBATH €r0.

Ymeer QopMmynupoBaTh M HHTEpIIpe-
THUPOBATH PE3YITBTATHI PEIICHHS 3a/1a4

YMeer HuCnonb30BaTh JJIEKTPOHHBIE Te-
MaTH4YEeCKUE pecypchl Ul  YriayOJeHus
3HAHWW 110 YPAaBHEHMSIM MaTEMaTHYECKON
¢buzuku

Bmaners:

HaBbIKAMM JI0Ka3aTeJIbCTBA OC-
HOBHBIX YTBEPXKICHNN;
HaBbIKAMM  IIOCTPOCHUS  MPO-
CTEUIINX MaTeMaTHuYeCcKUX Mojie-
neil pu3nYecKux IpoLeccoB;
METOJaMH HUCCIIEIOBAHUS MOJIe-
neil pU3nYecKux mpoLeccoB;
HaBbIKAMM HCIOJIb30BAHUS MaKe-
TOB TPUKJIAJHBIX MPOTpaMM Jyis
peleHns 3a1a4 MaTeMaTH4eCKON
¢buzuku

Bnaneer JIOTUYECKOTO

IMOCTPOCHUA NJOKA3aTC/IIbLCTBA

HaBBIKaMH

BJ'[aI[eCT HaBbIKaMH IIOCTPOCHHA IIPO-
CTEHMIINX MoJeNen
(u3NYECKUX MPOLIECCOB

MaTEMATHYCCKUX

Brnaneer merogamu Bepudukanmu moje-
neil pU3NYECKUX MpoIEeCcCOoB.

Biageer  HaBbIKAMM  HMCIIOJIB30BaHUS
[IAKETOB INPHUKJIAJHBIX IPOrpaMM Ul

peleHus 3a/1a4 MaTeMaTH4eCKO PU3NKU

IIpuMepsI 3a4eTHBIX 32JaHUH

Bapnanr 1

1. TlocTtaBuTh KpaeByro 3a1ady:

Yhpyruii crepieHb NepeMEHHOTO CeUeHHS O (x)’ KOHIIBI KOTOPOT'O YIIPYrO 3aKpeIieHbI

(ko3 duuenT ynpyroro 3akpervieHust k),

COBCpIIACT CBO6OI[HI)I€ MaJbI€ MPOAOJIBHBIC

KOJ'IC6aHI/I$I, BBI3BAHHBIC HCKOTOPLIM HAa4aJIbHBIM BO3MYIICHHUEM. IInoTHOCTE Macchl paBHa P (x)

, MOZLynb yrpyroctu — £ (x )
2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:

o*u o’u

a) y—x—zo,x@;

8)/2

" " " i r_
6) Usx + AUy, +4duy, +3u, +6u, =0.

Bapuanr 2

1. TlocTtaBuTh KpaeByro 3ajady:

Bokoas mosepxHocth crepskHs 0<x</ temmomsomupopana. HauanbHas Temmeparypa
CTEp)KHS HyJIEBas, OJUH KOHEIl IOJJICPKUBACTCS NPHU HYJIEBOM TeMmIlepaType, a JApyrou
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Temonsonuposad u ¢ mMomenta ! =0 jelicTByer pacnpenencHHBbI BHYTPEHHUH HCTOYHUK
TeI1a MOIITHOCTH ¢(X).
2. IlpuBecTH K KAHOHMYECKOMY BUJY YPABHEHUS:
2 2
ou Ou
Var Tt P
0) u_+2u +5u +lu' +2u, =0
xx xy W y :

Bapuanr 3

1. TlocTtaBuTh KpaeByro 3ajady:

bokoBasi MOBEPXHOCTh CTEPXKHS TEIUIOM30JMPOBAHA, a HA KOHIAX MPOUCXOJUT
KOHBEKTHBHBIM TEIJIOOOMEH CO CpeJamMu, TeMIeparypa KOTOpPhIX u#; W up. HadanmpHas
TeMIepaTypa CTEpKHS HyJIeBas
2. IlpuBecTH K KAHOHUYECKOMY BUY YPABHEHUS:
0°u 0°u , 0%u
—+2xy ————+ 5
ox 0x0y o0y

" " " i r_
6) My =Sty —2uy, +3u, +u, =0.

a)x2 :0

HpI/IMeprlﬁ MnepeICHb BOIIPOCOB, BLIHOCUMbIX HA IK3aMEH

1. Tlonstue nuddepeHMaIbHOIO ypaBHEHHUS C YacTHBIMU Npou3BoAHbIMHU. [locTaHOBKA
3aj1a4 MareMaTudeckoil pusnku. TUrbl KpaeBbIX YCIOBUH.

2. KoppekTHoCTh OCTAaHOBKH 33/1a4 MaTemMaruueckoil pusuku. [Ipumep Anamapa.

3. BriBox ypaBHeHus kosiebanusi cTpyHbl. [Ipumepsl Ipyrux ypaBHEHHM MaTeMaTUYeCKOi
bu3uKu.

4. BpIBoj ypaBHEHUS TEIUIOIPOBOJIHOCTH.

5. BBIBOJ ypaBHEHMI I'HIPOIMHAMUKYU U aKyCTHKU.

6. Knaccudukauust nuHelHbIX auddepeHInaIbHbIX YpaBHEHUH BTOPOrO IMOpSAJIKa B
YaCTHBIX [TPOU3BOIHBIX (OOIIMIA ciyydail).

7. Knaccudukauus nuHeiHbIX nuddepeHnaibHbIX ypaBHEHUH BTOPOTO MOPsIKAa C ABYMS
HE3aBUCHMBIMH  IIEPEMEHHBIMU.  XapaKTEPUCTUYECKas  IOBEPXHOCTb. [IpumMepsl
XapaKTEPUCTHK.

8. IlpuBenenue k KaHOHMYECKOMY BUY Iu(depeHINaTbHBIX YPaBHEHUH BTOPOTO MOPSIKaA
C /JBYMs HE3aBUCHUMBIMM IE€PEMEHHBIMU (TUIEPOOIMUYECKOTO THUIA, MapaboIMUYecKOro
THUIIA, JUITMIITUYECKOro TUMa). JleMMa o0 XapakTepuCTHKaX

9. Pemenne 3amaun Komm Ui OJZHOMEpPHOTO BOJHOBOrO ypaBHeHus. ®dopmyna
JI”’ Anmambepa

10. CymecTBOBaHUE, €IMHCTBEHHOCTh W YCTOMYMBOCTH pewieHus 3agaun Komm st
OJITHOMEPHOTO BOJTHOBOTO ypaBHeHHUsA. O000IIEHHOE PEIICHHE.

11. Pemenue kpaeBbIX 3a/1a4 Il OJHOMEPHOTO BOJIHOBOTO YPABHEHUSI HA MOIYIPSMOI.

12. Pemenne 3amaun Komm Uit JBYXMEpPHOTO M TPEXMEPHOTO BOJIHOBBIX YPABHEHUM.
®opmyna [Tyaccona. @U3NYECKHil CMBICI PEIICHUS.

13. Pemenue 3agaun Ko 1y1st HEOTHOPOHOTO BOJTHOBOTO YPaBHEHHUSI.

14. ENMHCTBEHHOCTh U YCTOMYMBOCTH pelleHus 3anadur Kommm s BOJIHOBOro ypaBHEHHUS
(TpexMepHBbIi ciay4ait).

15. Merog @ypbe pelieHuss CMEIIAaHHBIX 3aJad Uil BOJIHOBOTO YypaBHEHHUs (U1
OJIHOPOJHBIX M HEOJHOPOJHBIX YPaBHEHMH M TI'pDaHUYHBIX YCJIOBHi). EAMHCTBEHHOCTH
peuieHusl.

16. IlpumMeps! penieHUs: CMENIaHHBIX 3a7ad (3a7aya O KOJeOaHUSIX OrpPaHUYEHHOW CTPYHHBI,
3aJla4ya 0 KoJIeOaHUSIX KPYyrJioi MeMOpaHbl
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17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

Oynkiuu beccens. CoictBa Gpynkumii beccenst.

CMemianHble 3a7ayd  JUIsl ypaBHEHUS TEIJIONPOBOAHOCTH. llpuHUMI Makcumyma.
KoppeKkTHOCTh MOCTaHOBKHM CMEIIaHHBIX 3a]a4 /Uil YPaBHEHHUS TEIIONPOBOIHOCTH.
[Ipumenenne wmeroga @Dypbe K pEIICHUIO CMEMIAHHBIX 3aJa4d  JJIi  YpaBHEHHS
TETUIOTPOBOTHOCTH (OJHOPOJHOTO U HEOTHOPOIHOTO).

Pemenue 3agaun Komu 11 ypaBHeHuUs TemionpoBoaHoCTH. Meton ¢ynkumii ['puna.
Pemenue 3agauu o pacpocTpaHeHUH TEIIa B TPEXMEPHOM MIPOCTPAHCTBE.

OcHOBHbIE THUMBI KpaeBBIX 3a1ad JUlsl YpaBHEHUH 3JuidnThdyeckoro tuma. llpuHiun
MakcUMyMa JjIsl TapMOHMUYecKuX QpyHkuuid. @opmyisl ['puHa.

EavHCTBEHHOCTH pelieHus KpaeBbIX 3a/1a4 JUIsl ypaBHEHHM /UM THYECKOrO TUIIA.
O®yukuun ['puna BHyTpeHHUX 3a1a4 Jupuxie n Helimana.

[Ipumenenne merona ¢GyHKUMM ['pyHa K pemIeHHIO KpaeBbIX 3anay Uil ypaBHEHUUH
AJUIANITUYECKOTO THMA (pelieHne BHyTpeHHen 3aaaun Jupuxie 1is mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMoHN4ecKUX QyHKUUN (PYHKINH, TAPMOHUYECKUE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIIEI0BATEILHOCTAX TAPMOHUYCCKUX (PYHKITUN).
OObeMHBII 1 TOBEPXHOCTHBIE MOTEHIHAIIBI U X CBOMCTBA.

Pemenue 3anau Jupuxie n Heitmana ¢ moMoIbIO TOTEHIIMAIOB.

[Ipumenenne Meroga @Pyppe K PpEIIEHHUIO KpaeBbIX 3a4ad I YPaBHEHMM
AITMNTUYECKOTO THMA (pelieHre BHyTpeHHel 3aaaun Jupuxmne ansa ypaHenus Jlamiaca
B Kpyre)

WuTerpanbHoe npeoOpazoBanue dypbe (onpeaenacHue, CBOWCTBA, PUMEpP MPUMEHEHUs
npeoOpaszoBanus Pypre K pelIeHUI0 3a/1a4 MaTeMaTHYeCKOU PU3UKN).

WuTerpanbuble mpeoOpa3oBaHusi Ha NoaynpsmMoil (mpeobpa3zoBanue Jlamnaca, sin, cos-
npeobpaszoBanusi Pypwe, mpeoOpazoBanne XaHKEs).

Bapuamms Qynknumonana. OxcrpemyMm (yHkmuoHana. Bapuanuonnele 3agaud B
MaTeMaTH4eCKOU (PU3HKE.

HpI/IMepbl IK3AMCHAIIMOHHBIX 3aJa4

Haiitu ¢dynkumio u(x,f), ONMHMCHIBAIOUIYIO MPOIECC MAaJbIX TOMEPEYHBbIX KOJeOaHUi
omgHoponuou crpynsl (0,/), 3akperuieHHOW Ha KOHIaxX. HadaibHble CMEIIEeHUs

ONUCHIBAIOTCS PyHKIMEH 3gin 27" 4 55in 7~ . HauanbHas ckopocTb pasHa Hymo. (Cuty
/ /

HAaTsOKCHHA U INIOTHOCTH CTPYHBI CUUTATh PaBHBIMU €I[I/IHI/III€)

Crpyna c¢ 3akpemieHHbIMA KoHmamu (0,7) KomneOiercs MO JCHCTBUEM CHIIBI,
pacnpeieieHHON ¢ IIOTHOCThIO f{x,f)=sinf. HaiiTu oTKIOHEHUs u(x,f) CTPYHBI, €CIIU B
HaYyaJIbHbII MOMEHT OTKJIOHEHHUS TOYEK CTPYHbl PaBHBI HYJIIO, a HadaJlbHble CKOPOCTU
onuchiBaroTcsd QyHkuuen w(x)=x. (Cuily HaTsDKEHHMsT W IUIOTHOCTb CTPYHBI CUUTAaTh
PaBHBIMH €JIMHUIIC).

K onnoponnomy crepxkHio (k=9, p=1) enuHUYHON JUIMHBI NpPUJIOKEHA CuUJIa,
pacmpesiefieHHas ¢ IUIOTHOCTBIO f(x,f)=xe”, neiicTByromas c¢ momeHnrta (=0. Haiitu
OTKJIOHEHUSI CTepKHs u(x,f), Ipeanoaras, 4ro HadajlbHble CKOPOCTU TOYEK CTEP>KHSA
paBHBI HYIIO, @ HA4YaJbHbIE OTKJIOHEHUSI ONUCHIBAIOTCS QyHKIMEH w(x)=x. JIeBblil KOHell
CTEpXHS ECTKO 3aKpeIUuleH, MpaBblii — cBoOojeH. Ilmomane momepeyHoro ceueHus
CUMTaTh PaBHOM 1.

Crepxenb (0,/) coBepmiaeT Majnble TMPOJOJbHBIE KOJEOAHWS TOJ JIEHCTBHEM
TapMOHHYECKOM CHJIBI, PACTIPENIETICHHON ¢ TUIOTHOCTHIO f(x,f)=sinf. HailTu oTKIIOHEHHS
crepxus (k=4, p=1) u(x,{), npenmnonaras Ha4adbHbIE YCIOBUS HYIEBBIMU. OTKIOHECHHS
JIEBOTO KOHIIA CTEPXKHSI OMUCHIBAIOTCS (PyHKUMEH f(x,f)=f, MpaBblil KOHEI CTEp>KHS
cBoOoeH. [Inomiaap nonepeyHoro ceyeHus cCuuTaTh paBHOM 1.
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5. Haiitu ¢pyHKuMIO, TApMOHUYECKYIO B Kpyre, paaunyca 4, IpUHUMAIOIIYIO HA €ro I'paHuLe
sHaueHus u(x,y)=x".

OrneHoYHBIE CpeACTBA Ui MHBAIUAOB W JIUI] C OTPAHHMYCHHBIMH BO3MOKHOCTSIMH
3II0POBBSI BEIOUPAIOTCS C YI€TOM WX WHAMBHIYATBHBIX TICHXO()H3MUECKUX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAJIUAAM M JIHIIAM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH
3/10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIHHOE BPEeMsI JIJIsl IOJrOTOBKM OTBETA HA 3K3aMEHE;

— P TIPOBEICHUH MPOIIETYPHI OIEHUBAHUS PE3yJIbTAaTOB OOYUEHUSI WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBBSI IIPEIYCMATPHUBACTCS UCTIOJIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAMBHUIYAITbHBIMH OCOOCHHOCTSIMHU;

— TIpY HEOOXOIUMOCTH JUIsl 00YJAIOIINUXCS C OTPAaHHYCHHBIMHI BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIMIOB TMpOIEeIypa OIEHUBAHHUS pPE3yIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Ipouiemypa oleHMBaHUS PE3YJIHTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAHUYCHHBIMU
BO3MO>KHOCTSIMH 3I0POBBSI 110 JUCIUILIMHE MPEIyCMaTpUBAET MPEJOCTaBICHnEe HH(POpMAIUH B
(dbopmax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3/I0POBbSI U BOCTIPHATHS HHPOPMALIUH:

JIiist T ¢ HapyIIeHUSIME 3pEHUS:

— B IIeYaTHOM opMe yBeIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUs MU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOJXKET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHIEHTA
00ydJaronuxcs.

MeToanueckue PE€KOMEHIAUHA K CaY€ IK3aMEHa

DK3aMeH SBIISETCS 3aKIIOUUTEIbHBIM 3TalloM Ipouecca (GOPMUPOBAHUSI KOMIETEHLIUU
CTYAEHTA NPU U3YYEHUU AUCLUIUIMHBI UM €€ YaCTU U UMEET LIeJIbIO MPOBEPKY U OLIEHKY 3HaHUMI
CTYACHTOB 10 TEOPUU U MPUMEHEHUIO MOJYYEHHBIX 3HAHUM, yMEHUN U HaBBIKOB NPH pEIICHUU
MPAKTUYECKUX 3ajad. DK3aMEHbl NMPOBOJATCA IO PACHHCAHMIO, B CPOKH, MPEAYCMOTpPEHHBIE
KaJeHJapHbIM IpaduKkoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJIUTCS JIO CBEJICHMS
CTY[ICHTOB HE MEHEE 4YeM 3a [B€ HEJENU [0 Haudaja 3K3aMEHALMOHHOM CEeCCHHM. DK3aMEHBI
MPUHUMAIOTCS IPETIOAABaTEN MU, BEAYIIMMU JIEKIIUOHHbIE 3aHATUSA. B OTIeNbHBIX ciyyasx npu
0O0JIBIIOM KOJMYECTBE T'PYMHN y OJHOrO JEKTOpa WM Hpu OOJIBIIOW YHCIEHHOCTH TPYIIIBI C
paspelieHus 3aBeayrouero kKapenpoid JOIyCKaeTcsl IPUBJIEYEHHE B IIOMOLIb OCHOBHOMY
JIEKTOPY MpernoiaBaresi, IPOBOUBIIETO NMPAKTUYECKUE 3aHATHUS B TPYIIIIAX.

DK3aMeHbl TPOBOAATCS B YCTHOW Qopme. DK3aMeH MPOBOJUTCS TOJIBKO TpHU
MPEIbSABICHUN CTYACHTOM 3a4€THOW KHHMKKHM UM MPH YCIOBHUH BBIIOJHEHUS BCEX KOHTPOJIBHBIX
MEpPOTPUATHH, MPETyCMOTPEHHBIX Y4e€OHBIM IUIAHOM U pabodell mporpamMmou mo Hu3ydaemou
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEIOCTaBIIsIeTCS IpaBO BbIOpaTh OAMH U3 OHIIETOB.
Bpewms moarotoBku k otBeTy coctaBisger 60 MunyT. [lo ncTedyeHHH yCTaHOBJIIEHHOTO BPEMEHHU
CTYIEHT JOJDKEH OTBETUTh HA BOIMPOCHI SK3aMEHALIMOHHOTO OWJieTa W MPEAOCTaBUTh pEIleHue
3ajad. Pe3ynbTarhl SK3aMeHa OLIEHUBAIOTCS 110 4YEThIPEXOaabHOM cHCTEME («OTIMYHO»,
«XOPOUIO», «yI0BIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCITCS B 9K3aMEHAI[MIOHHYIO
BEJIOMOCTh U 3aU€THYIO KHIDKKY. B 3a4eTHYI0 KHIKKY 3aHOCATCS TOJIBKO IOJIOKHUTEIbHbIE
OLIEHKH.
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KpuTepuu BbICTABJICHHUA OLICHOK

OneHka «omaudHo»:

— CHCTEMaTHU3UPOBAHHBIE, TIIYOOKHE U TIOJIHBIC 3HAHUS 10 BCEM pasjiejiaM JIUCHIUIUIAHEI, a
TaKKe TI0 OCHOBHBIM BOTIPOCAM, BBIXOISIITUM 3a MPEACIbl y4eOHOM MpOTrpaMMBbI;

— TOYHO€ WCIIOJIb30BAHME HAYYHOW TEPMHUHOJOTHH CHCTEMAaTHYECKH TPAMOTHOE U
JIOTUYECKH TIPABUIIBHOE M3JI0KEHUE OTBETA HA BOMPOCHI;

— Oe3ympevyHoe BIAJCHUE HHCTPYMEHTapHeM Y4YeOHOW JUCHUIUIMHBI, YMEHHUE €ro
3¢ (HEKTUBHO UCTIOIB30BATh B IIOCTAHOBKE M PEIICHUH 33/1a4;

— YMEHHE OPUEHTUPOBATHCS B TEOPUSIX, KOHIICTIIIUSIX U HAMPABICHUSIX JUCIUTIIINHBL,

—TBOPYECKAsi CaMOCTOsITEeNIbHAsA paboTa HA MPAKTUYECKUX 3aHATHUSAX, aKTUBHOE y4acTHE B
TPYNIIOBBIX OOCYXICHUSAX, BEHICOKUN YPOBEHb KYJIbTYPHI UCIIOJTHEHUS 3a/IJaHUN;

— BBICOKMHA YpOBEHb C(HOPMUPOBAHHOCTH 3asBIEHHBIX B pabodeil mporpamme
KOMITETEHITUH.

OreHka «xopoutoy:

— IOCTaTOYHO TOJIHBIC U CHCTEMATU3UPOBAHHBIC 3HAHUS 10 TUCIUILIMHE;

— YMEHHME OPHEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEHIUSAX W HAIMPaBICHUAX
JTUCITUTIIIMHBI ¥ 1aBaTh UM OIICHKY;

— HMCTOJIb30BaHUE HAYYHOU TEPMHUHOJIOTHUH, JIOTHYECKH MTPABUIIbHOE M3JI0KEHUE OTBETA Ha
BOIIPOCHI, YMEHHE JIeTIaTh 000CHOBAHHBIC BHIBO/IHI,

— BIIQJICHUE UHCTPYMEHTAPUEM T10 JUCIUILIHHE;

— caMocCTosiTelbHAass padoTa Ha TMPAKTUYECKUX 3aHIATHSAX, CPEIHUN YPOBEHBb KYIBTYphI
HCIIOJTHCHUS 3aJaHHI;

— CcpeaHWl ypOBEHb C(HOPMUPOBAHHOCTH 3asfBJICHHBIX B pabodeil mporpamme
KOMIICTSHITHM.

O11eHKa «Y0081em8opUmebHOY:

— IOCTAaTOYHBIM MUHUMAJILHLIH 00bEM 3HAHHH 110 JUCHHUILIMHE;

— YCBOEHHE OCHOBHOM JIMTEPATYypbl, PEKOMEHIOBAaHHON y4eOHOU IPOrpaMMOoii;

— YMEHHE OpUEHTHPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIMAX M HAIPaBICHUAX I10
JUCUUILJIMHE U JaBaTh UM OILICHKY;

— HCIMOJIB30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE M JIOTUYECKOE W3JI0KECHHE
OTBETA Ha BONPOCHI, YMEHUE JIeaTh BbIBObI O€3 CYILIECTBEHHbBIX OIINOOK;

— BJaJIeHUE HMHCTPYMEHTapUeM Y4eOHOM AMCLUMIUIMHBL, YMEHHE €ro HCIO0JIb30BaTh B
pEeLIeHN TUIIOBBIX 33/1a4;

— YMEHHME M0J1 PYKOBOJICTBOM IIPENOAABATEINSI peIIaTh CTaHAPTHBIC 3a/1a4U;

— paboTa 1oJ; pyKOBOJACTBOM IpPENOIaBaTesl Ha MPAKTUUYECKUX 3aHATHUSIX, TOMYCTUMBIH
YPOBEHB KYJIBTYPBI HCIIOJHEHHUS 3a/1aHU;

— JIOCTaTOYHbII MUHUMAaJbHBII YpPOBEHb CHOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueit
IIpOrpaMMe KOMIIETEHIUH.

O11eHKa «HEYO081emBOPUMENLHO:

— (pparmMeHTapHBIC 3HAHUS 110 TUCIUTUIAHE;

— OTKa3 OT OTBETA;

— 3HAHHWE OT/AENBHBIX HCTOYHHUKOB, PEKOMEHIOBAHHBIX Yy4YeOHOW MMpOrpaMMoi IO
THMCLUTUIAHE;

— HEYMEHHE HCIT0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJINYMe rpyobIX OINOO0K;
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— HU3KUH YPOBEHb KYJIbTYpPbI UCIIOJHEHUS 33IaHUM;
—HU3KHUH ypoBeHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMme KOMIETEHIIH.

OrneHoYHBIE CpeACTBA Ui MHBAIUAOB W JIUI[ C OTPAHWYCHHBIMH BO3MOXXHOCTSIMU
3II0POBBS BEIOUPAIOTCS C YI€TOM WX WHAMBHIYyATbHBIX TICHXO(PH3MUECKUX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIHIIAM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMS JIJIsl IOJITOTOBKU OTBETA HA 3K3aMEHE;

— NP TIPOBEICHUH MPOIIEYPHI OIEHUBAHUS PE3yJIbTAaTOB OOYUEHUSI WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBBSI TIPEIYCMAaTPHUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAMBHYATBHBIMH OCOOCHHOCTSIMU;

— TIpY HEOOXOIUMOCTH ISl 00YJArOIIUXCS C OTPAaHMYSHHBIME BO3MOYKHOCTSIMU 3JI0POBBSI
U WHBAIMIOB TMpOIeIypa OIECHUBAHHUA pPE3yIbTaTOB OOYYCHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCSI B HECKOJIBKO JTAIOB.

[Iponiemypa oleHMBaHUS PE3YJIbTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHUYCHHBIMH
BO3MO>KHOCTSIMH 3I0POBBSI 110 JIUCIHUILIMHE MPEIyCMaTpUBaeT MpeJoCTaBIeHne HHpopMaum B
(dbopmax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3/I0POBbSI ¥ BOCTIPUATHS HHPOPMALIH:

JIiist T ¢ HapyIIEeHUSIME 3pEHUS:

— B IIeYaTHOM opMe yBeIMYEHHBIM LIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CIIyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOJXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
0o0yJaronuxcs.

5. IlepeyeHb OCHOBHOW W [ONOJHHMTEJLHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCIUIIIHHBI

5.1 OcHoBHas JiuTEpaTypa:

I.Antynun KK Merogsl maremarnyeckoit ¢wmsuku. M.: Jupext-Menua, 2014. 123 c.
[DnexrponHbIi pecypc]. - Pexxum goctyma: http://biblioclub.ru/index.php?page=book&id=240552.

2.Kapuesckuit M.M. Jlexuuu no ypaBHeHusM matemaruyeckoil ¢pusuxu. CIIO.: Jlans, 2016.
164 c. [DnexTponHsIi pecypce]. - Pexxum poctyna: https://e.lanbook.com/book/72982.

3. KynpsimioB C.H. OcHoBHblE MeTOJIbl pellleHHs] MPAKTUUECKUX 33/a4 B Kypce «YpaBHEHUS
maremaruueckoit puzukn» / C.H. Kynpsimos, T.H. Paguenxo. Pocros v//l: U3a-8o OOV, 2011. 308
c. [DnexTponnsiii pecypc|. — Pexum gocryma: http://biblioclub.ru/index.php?page=book&id=241103.

4.0Omneitnuk O.A. Jleknun 00 ypaBHEHHSX C YaCTHBIMH MPOU3BOIHBIMU. M.: M31-BO
"Jlabopatopust 3Hanui", 2015. 263 c. [DnexkrpoHHbIi pecypc]. — Pexum pocryma:
https://e.lanbook.com/book/70703.

I[J'[f[ OCBOCHUA NUCHUINIIMHBI MHBAJIMJAAMU U JIMIaMHU C OrPaHUYCHHBIMH BO3MOKXHOCTAMU
3J0POBbA UMCIOTCA U3AaHH B DJICKTPOHHOM BH/IC B 3J'I€KTp0HH0-6I/I6J'H/IOTCLIHBIX CcucTemMax.

5.2 lonosiHMTE/ILHASI JIATEPaTypa:

1. Ierposckuit U.I'. Jlekuuu 06 ypaBHEHHSIX C YACTHBIMU IPOU3BOAHBIMU. M.: dusmatiur,
2009. 404 c. [DnexkTpoHHBIA pecypc]. - Pexxum gocryma: https://e.lanbook.com/book/59551.
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2. bymak B.M., Camapckuii A.A., Tuxonor A.H. COopHHMK 3agad MO MaTeMaTHYECKOM
¢uszuke. M.: OU3SMATIIUT, 2004. 688 c. [DnmekrpoHHbI pecypc]. - Pexum noctyna:
https://e.lanbook.com/book/63669.

3. Bnagumupo B.C., XapunoB B.B. VYpaBhenus wmaremarnuyeckoil ¢usuku M.:
OU3MATIINT, 2008. 399 c.

4. Tonockokos, /I.Il. Kypc maremarnyeckoil ¢pusuku ¢ ucnosib3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [Onekrponnbii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

5. EBmoxumoB A.A., [laBnoBa A.B., Py6buos C.E. YpaBHeHuss MmaremaTuueckoi (usmku.
Metonuueckue ykazanus. Kpacnonap: M3n-so Kybanckoro rocynusepcurera, 2002.

6. IlaBnoBa A.B., PybuoB C.E., CmupnoBa A.B. IlpuMeHeHue uHTErpaibHbIX
peoOpa3oBaHMil K PEHICHHUIO 3a/1a4 JUTSI YPABHEHUH B YAaCTHBIX MPOM3BOTHBIX. MeToamuecKue
ykazanus. Kpacnonap: 13a-so Kybanckoro rocynusepcurera, 2003.

7. COoOpHUK 3a/1a4 [0 ypaBHEHMsIM MateMatudeckoi ¢pusuku / A.A. Bamapus [u np.]. M.:
Ousmammar,  2003. 288 c.  [DOnekrpoHHmBi  pecypc]. -  Pexum = gocryna:
https://e.lanbook.com/book/59314.

8. TuxonoB A.H., A.A.Camapckuil. YpaBHeHus maremarudyeckoil ¢usuku. M.: H3n-Bo
MI'VY, 2004. 798 c.

9. Unbun AM. VYpaBHenus marematuueckod ¢usuxu M.: OUIMATIIUT, 2009. 192 c.
[DnexTponHnbIit pecypc]. - Pesxxum moctyna: https://e.lanbook.com/book/2181.

5.3. llepuoguvecKkue U3IaHMUS:
He ucnons3yrorcs

6. Ilepeyenp pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOEHHUS TUCUMILIUHbBI

Mup matematuueckux ypaBaeruit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm

®dusnka, xumus, MmatemaTtuka. 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.

el e

7. MeToauveckue yKazaHus JAJsl 00y4AIOUIUXCS 110 OCBOEHU IO JUCIHUNIMHBI

I[Ipu wu3yueHuum Kypca «YpaBHEHHMs MaTeMaTHuecKoW  (u3uku»  HE0OX0AUMO
aKTUBU3UPOBATh OCTATOYHBIE 3HAHUS CTYJIEHTOB M0 TAKUM MAaTEMaTUYECKUM JUCLUIIMHAM, KaK
MaTeMaTU4eCKuil aHanu3 u nuddepeHiaibHble ypaBHEeHHS.

[Ipu uTeHuu JNEKIMOHHOTO Kypca MPEeJCTaBIIAETCS 11€JIecCO00pa3HbIM 00paTUTh BHUMAaHUE
Ha (U3NYECKUE MPUIIOKEHUS U3JIaraeMbIX MaTeMaTUYeCKuX (akTOB U OTMETUTHb TOT (PAKT, YTO
Kypc «YpaBHEHHUS MaTeMaTU4yecKol (U3HKU» IO CYHIECTBY SBJISETCS MEPBBIM KypcoM IO
MaTeMaTH4E€CKOMY MOJEIMPOBAHNIO, YATAEMBIM CTyAeHTaM HarpasieHus 01.03.02.

UToOb! U310KEHHE OBLIO MOHATHBIM, CIEIyeT aKIEHTUPOBAaTh BHUMAaHHE HE CTOJIbKO Ha
(bopMaIbHBIX MOMEHTAX JJOKA3aTEIbCTB, CKOJIBKO HA JIBUKYIIINX UMHU UACSX.

HeoOxomuMo OTMETHTH MPaKTUYECKYI0 3HAYMMOCTh COOTBETCTBYIOIUX MpoOieM,
oOpaTuTh BHUMaHHE Ha TpeOOBaHUS, NPEIbSBIIEMbIE K COBPEMEHHOMY CHEIHAIUCTY —
MPUKIAHOMY MaTeMaTHKy, MOSICHUTh HEOOXOJIUMOCTb HCIIOJIb30BAHMSI IMOJYYEHHBIX 3HAHUN
IpU U3YyYEHUHU MOCIEAYIOIUX CIEeUHATbHBIX KypcoB. BakHeWIIMM 3Tamom Kypca sBIISETCS
caMocCTosATeNbHAs paboTa 1o aucuuiuinHe. IlepedeHp pas3nenoB Ui CaMOCTOSATENIBHOTO
M3y4yeHUs NPUBEJNIECH B pasnene 2.5.
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BOHpOCbI AJIsi CAMOKOHTPOJIA M0 pasaejiam

Cemectp 5
Paznea 1.

1. Hanumwure o6muit BuA TMHEHHOro quddepeHunaibHoro ypaBHEHUs BTOPOTro HOPsIKa.

2. BriBeiuTe ypaBHEHHE NMONEPEYHBIX KOJIEOaHUM CTPYHBI (IIPOJOJIbHBIX KOJIEOaHUIN CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBaeTCs KBa3WJIMHEHHBIM qU(depeHInaIbHbIM YPaBHEHUEM B YaCTHBIX
MIPOU3BO/IHBIX BTOPOTO Mopsiaka?

4. TlpuBeaure MpuMepbl FPAaHUYHBIX YCIOBHM JUIsl ypaBHEHHUS MIPOJIOJIbHBIX KOJIEOaHUM CTEPIKHSL.
5. BreiBequTe ypaBHEHHE TEILUIONIPOBOIHOCTH.

6. [IpuBeauTe mpuMepsl IPAHUYHBIX YCIIOBUMN Ul yPAaBHEHUS TEIUIONPOBOJHOCTH.

7. Hanumure o01uii BUA CTalMOHAPHOTO YPAaBHEHUS.

8. UTo nmoHMMaeTcs 1oJ; KOPPEKTHOCTHIO OCTAHOBKHY 3a/1a4l MaTeMaTudeckon pusnku?

9. IlpuBenuTte npuMep HEKOPPEKTHO MOCTABICHHOM 3a1a4M.

10. B yem 3akirodaercss IPUHLIMII CYNIEPHIO3ULUH JUHEHHBIX 3a7a4 MaTeMaTHuecKOl pu3nKu?
11. Kakoe ypaBHeHHE Ha3bIBaeTCA YpaBHEHHEM THuNepOoimdeckoro (mapaboamvecKkoro,
AIUTUITUYECKOr0) TUMIa?

12. 3anumure KaHOHWYECKMWA BHUJ YpaBHEHHUS THUNEPOOIUYECKOro (mapadoImdecKoro,
AIUTUITUYECKOr0) TUMa?

13.  Kakue  Qusuyeckue  Mpolecchl  ONUCHIBAET  YpaBHEHHE  T'MIEPOOIUUYECKOrO
(mapaboau4ecKoro, AUIMITHYECKOTO0) THUIa?

14. K kakoMy Tuiy ypaBHeHH# oTHOcuTcs ypaBHeHue Jlamnaca (Ilyaccona)?

15. K kakoMy TUITy OTHOCHUTCS YpaBHEHUE TEIIONPOBOAHOCTH?

16. K kakoMy TUITy OTHOCHUTCSI BOJTHOBOE YpaBHEHHE?

17. 3Banumwmre oO0mMi  BUJ  XapaKTEPUCTHUECKOIO  ypaBHEHHS  JUIsl  JIMHEHHOIo
I epeHInaIbHOr0 YpaBHEHHMsSI B YaCTHBIX IIPOM3BOJHBIX BTOPOro MOpsSAKa C JBYMS
HE3aBHCUMbBIMU IIEPEMEHHBIMH.

18. Kakue xapakTepUCTUKH UMEET OJHOMEPHOE BOJHOBOE ypaBHEHUE?

19. Kakue xapakTepuCTUKU UMEET IBYMEPHOE ypaBHeHue Jlammaca?

20. Kakue xapakTepUCTHUKU UMEET OJHOMEPHOE ypaBHEHHUE TEIIONPOBOIHOCTH?

Pa3pea 2.

1. Yto naspBaercsa 3amauedt Kommu? Jlns xkakoro Tuma ypaBHEHMH cTaBUTCs 3anada Kormm?
[IpuBennTe npuMepsl.

2. BriBenute Gpopmyny J'Anambepa pemrenus 3agaun Komu 1151 BOJTHOBOTO ypaBHEHHUSI.

3. Hoxaxwute, uro ¢dopmyna J['Amambepa maer oOoOmieHHoe pemienue 3amaun Komum s
OJIHOMEPHOT'O BOJHOBOI'O YPaBHEHUS

4. Jlokaxxute eAMHCTBEHHOCTh pelieHus 3a1a4u Kol 171 BOJIHOBOTO YpaBHEHHSL.

5. Jlaite pu3udecKyro HHTEPIPETALMIO OOIIEro PEIICHUSI BOJTHOBOTO YPaBHEHUS.

6. ChopmynupyiiTe CMEIIaHHBIC 33/1a4H ISl OJJHOMEPHOTO BOJHOBOTO YPaBHEHHS Ha MpUMeEpax
MONEPEYHBIX KOJIEOAHUM CTPYHBI U MPOJOJIBHBIX KOJIEOaHUI CTEPIKHS.

7. B ueM cocTOMUT ujes MeToJla MPOJOJDKEHUS pellieHrs 3ajay /s BOJHOBOIO YpaBHEHMsS Ha
MOJIypsMOM ?

8. Chopmynupyiite 3ajauy O paclpoCTpaHEHUH KpPaeBOIO PeKuMa, JUIs ciydasi, Korja 3aiaH
PEXHUM KOJIeOaHUH KOHIA TIOJyOTPAaHUYEHHOTO CTEPIKHSI.

9. Ucnone3ys dopmyny Ilyaccona pemenust 3amaum Kommm ajis BOJHOBOTO ypaBHEHHS B
[IPOCTPAHCTBE, IOJYYUTE pELIEHUE COOTBETCTBYIOIIEH 3aJaud Ha IJIOCKOCTH METOJ0M
MMOKOOPAMHATHOTO CITYCKa.
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10. JlaiiTe ¢pu3nUecKyr0 MHTEPIPETAINIO PEUICHUS 3aJa4l O MaJIbIX MOMEPEYHBIX KOJICOAHUSIX
CTPYHBI C 3aKpETJICHHBIMU KOHIIAMH.

Pa3pea 3.

1. Kakue 3amgaum pemiaer BapuanunoHHoe ucuucieHue? I[lpuBeaute mpumepbl BapUallMOHHBIX
3azad.

2. Yro HazpiBaeTcs pyHkuuoHanom? [IpuBenute npumeps! GyHKIIMOHAIOB.

3. UYro Ha3bIBaeTcs Bapuauuen aprymeHTa (QyHkuuoHama? Yrto Has3bIBaeTcs Bapuauuen
¢byHKIMOHAIA?

4. ChopmynupyiiTe MPOCTEHIITYIO BAPHAITMOHHYIO 3aa4y.

5. JlaiTe onpeneneHue IKCTpeMyMa (PyHKITMOHATIA.

6. Uto Takoe cuiIbHbBIN (cadblit) akcTpeMyM?

7. Kakue QyHKIIMU HA3BIBAIOT JIMHEWHO HE3aBUCUMBIMU?

8. JlaiiTe onpeaeneHue NOIHOTHI CUCTEMBbI (PYHKIUH.

9. Kakoe ycnoBue Ha3bIBAIOT YCIOBHEM CTAIIMOHAPHOCTH (yHKITMOHATA?

10. IIpuBenute dopmyny ais Bapuanuu (PyHKIIMOHAIA B ClIydae MPOCTEHIIEH BapHAIlMOHHOM
3a/1auH.

Cemectp 6
Paznea 1.

1. Chopmynupyiite 3agauy Ko 111 0o ATHOMEPHOTO YPAaBHEHUS TEIIONPOBOAHOCTH.

2. IlpuBeaure npumMepsl yCiaoBU Ha OECKOHEYHOCTH Ui 3ajja4 B HEOrPAHUYEHHBIX 00JaCTsIX
JUIS YpaBHEHUS TEIIONPOBOJHOCTH.

3. IlpuBenutre dopmyny Ilyaccona pemenust 3amaun Komm mist oqHOMEPHOTO ypaBHEHUS
TEIIONPOBOTHOCTH.

4. [aitite ¢usmueckyro unTeprperauuio QyHkuuu [puna 3agaun Komwm g ypaBHeHus
TEIIONPOBOTHOCTH.

5. 3anumuTe GyHIAMEHTAIbHOE PEIIeHNE OJTHOMEPHOTO YPaBHEHHUSI TEIJIONPOBOIHOCTH.

6. [losb3ysick METOJIOM OTpPaKEHMsI, OCTPOWTE (PYHKLHIO BIUSHUS MIHOBEHHOTO TOYEYHOIO
MCTOYHHUKA JJISl IOJyOTPaHUYEHHOI'O CTEPKHS C TEIIOM30JMPOBAHHON OOKOBOW MOBEPXHOCTHIO
pu rpaHnyHbIX yeaoBusx [ u I pona.

7. [lpuBeute oCHOBHBIE cBOMCTBA O-GyHKIMH J{upaka.

8. 3anumuTe pyHAaMEHTaIbHOE PEIIEHNE OJJTHOMEPHOTO YPaBHEHHUS TEILJIONPOBOHOCTH.

9. loctpoiite pynkuio ['puHa ypaBHEHMsI TETJIONPOBOIHOCTH B IPOCTPAHCTBE.

10. [JoxakxuTe €OUHCTBEHHOCTh pEIICHUS HAa4aJbHO-KPAEBBIX 3aJa4 Il TPEXMEPHOIO
YpaBHEHHUS TEIJIONPOBOJHOCTH C IOMOIIBIO (popmyisl ['puHa.

Pazpea 2.

1. Chopmynupyiite 3agauy typma—JlnyBumis.

2. Yro HazpiBaeTcst coocTBeHHOM QyHkuuei 3anaun typma—JlnyBumisa?

3. Yro Takoe coOcTBeHHOE 3HaueHue 3aaauu typma—JlnyBusmis?

4. Yro HazpiBaeTcs criektpoM 3aaaun Ltypma—JIlnyBumia? Kakue criekTpbl BO3MOKHBI?

5. Kakue ycnoBus Ha3biBatoT rpannyHbiMu yeiaosusimu 1 (11, 11I) pona?

6. IlpuBenure cxemy mnpuMeHeHuss merofga Dypbe Uisi BOJHOBOIO YpaBHEHHsS B Cilydae
HEOJHOPOJHBIX TPAHUYHBIX YCIOBHM.

7. JlaWite pu3nyecKyr0 MHTEPIPETAIMIO PEIICHUs 3a/Ja4d O MaJbIX MOIMEPEYHBIX KOJIEOAHUIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.
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8. [laiiTe onpenenenre rapMOHUIECKON QYHKIIMHA B KOHEYHOU U OECKOHEUHOU 001acTsIX.

9. [IpuBeaure npuMepsl PyHKIUN, TAPMOHUYECKUX B KOHEUHOW U OECKOHEUHOU 00aCTsIX.

10. Ilepeunciure cBOMCTBA FTApMOHUYECKUX (PYHKIUH.

11. K xakomy tuny otHocuTcst ypaBHenue Jlamnaca (ITyaccona)?

12. Chopmynupyiite NpUHIMI MaKCUMYyMa /i1l TAPMOHMYECKUX PYHKIIHUM.

13. Chopmynupyiite BHyTpeHHIOI 3aaaay Jdupuxie mis ypaBHeHus [lyaccona B mpou3BOIBHON
TpeXMEpHOU 00JIacCTH.

14. IlpuBenute Buj ypaBHeHus Jlamiaca B chepuyeckux U HMIMHAPUUYECKUX KOOpAUHATAX.

15. ChopmynupyiiTe BHyTpeHHIOIO 3aaauy Helimana st ypaBHeHus Jlamiaca B mpou3BOJIBHOM
TpeXMEpHOU 00JIaCTH.

16. Chopmynupyiite BHenHor 3anady I11 pona s ypasHenus Jlamnaca.

17. laiite onpeneneHne 00beMHOT0 OTEHLIMANA.

18. JlaiiTe onpeneneHre NOTEHIHAIOB MPOCTOrO U IBOMHOTO CIIOSI.

19. Ilepeuncinure cBoiicTBa 0ObEMHOTO MOTEHIMAIIA.

20. Kakumu cBoiicTBamMu 00J1aaI0T TOTEHITMAIBI TPOCTOTO U JBOWHOTO CJIOs?

Pa3pea 3.

1. Jna xakux yHkuomii ompeneneHo mpeoOpasoBanue Jlammaca (mate ompeneosieHue
OpUTHHAITY).

2. IlpuBeaure popmyiibl npsMoro u ooOpatHoro npeodpaszoBanus Jlamaca.

3. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MpeoOpazoBanus Jlammaca.

4. Jlnsa kakux GyHKIIUN OIIpeiesIieHO MpeoOpa3oBaHne KOMIUIEKCHOE mpeoOpazoBanue Oyphe.
5. [IpuBeaure popmyisl mpsiMoro u oopatHoro npeodpazoanus Pypbe (3KCIOHEHLIUATIBHOTO).
6. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MTpeoOpa3zoBanus Dypee.

7. llpuBenute Gopmyssl mMpsIMOTO ¥ 0OpPaTHOTO Sin-, cos npeodpazoBanus DOypoe.

8. ChopmynupyiiTe OCHOBHBIE CBOMCTBA SIN-, cOs IIpeodpazoBanus Oyphe.

9. [IpuBeaute hopmyibl psIMOro U o6patHOTO NpeoOpazoBaHus beccens.

10. ITpuBenuTe popMysabl IPSIMOro U 0OpaTHOTO Mpeodpa3oBanust MemnuHa.

HpI/IMepbl 3aa4 JJI CaMOCTOATEC/JIbHOI'O PEIICHUSA

1. Pemuth 3a1auy:

2 2
0 z‘ :46 L2‘+16t2,t>0,x>0,
ot ox
1 0
u| = —x* u = 2sin x,u X:O:4t2.

=06 ot

2. Pemuts 3amauy:

, 0°u +62u 2 Ou

oxdy 0y’ y Oy

ul =1—x,6—u
y oy

y=1
3. Pemuts 3amauy:

ou 0’u ou

—=—5-2—+x+2t,0<x<1t>0,

ot Ox ox

u =e" sin ﬂx,u| =u
t=0 x=1

=1.

x=0
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4. Pemnth 3a1a4y:

o%u
or?

=Au+2xyz,t >0,—0 <x,y,z <0,

222 5“(3(»)’»0):1‘

5 90 = 2 2_
u(xy ) X" +y Py

5. [lonb3ysick MHTErpanbHBIM IpeoOpazoBanueM Jlamiaca pemuTs 3a1a4uy:

2
ou _ 0 Z+u+Bcosx,0<x,y<oo,
oy 0Ox

u(0,y)= de ™, —Gu(O,y): 0.

Ox

6. Haiitu ¢pyHK1IMIO rapMOHUYECKYIO BHYTPH KpyTa ¢ LIEHTPOM B Hadaje KOOpJAMHAT paauyca

: 2
=2 TaKkylo, 4To u|,,:2 =sin3¢cos ¢,

7. Ilonb3ysick MHTErpajibHbIMU IMpeoOpa3oBaHusIMU Dypbe C KOHEUHBIMHU MpPEIeIaMU PEIINUTh
3a1aqy:
2 2
a—zt:96—2‘+sint,0<x<l,t>0,
ot ox
u(x,O) - M =0,
ot
u(0,¢)= oull.t) _ 0.
ox

[louck wuHbOpManuu A8 OTBETOB Ha BOIPOCHL JUISI CaMOCTOATEIbHOW pabOThl H
BBIITOJTHEHUS 3aJaHUN B HEKOTOPBIX CIydasx MPEAIIoaraeT He TOJIBKO H3y4eHHE OCHOBHOU
yueOHOM JsuTeparypbl, HO M TPUBJICYEHHE [JONOJIHUTEIBbHOM JIUTEPATyphl, a TaKKe
HCIIOJIb30BAHKE pecypcoB ceTh MHTepHeT.

WuauBuayanbHble KOHCYJAbTAllMM 10 HPEIMETY SBISAIOTCA BaXXHBIM  (AKTOPOM,
CHOCOOCTBYIOLIUM MHJIMBUIyaTU3alMU 00y4eHHs] U YCTAHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXAy IHpernojaBaTesieM U 00yJarolmIMMCs WHBAIMIOM WIM JIMLOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 370POBBSI.

8. l'[epellem, I/IH(l)OpMaIII/IOHHl)IX TeXHOHOFl’Iﬁ, HCIIOJBbB3YEMBIX IIPH OCYIIECTBJICHUU
06p330BaTeJ1bHOF0 npomecca mo IMCUMIIJIMHE

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTIHH

— IlpoBepka WHAMBHIYaNbHBIX 33JaHUA MW  KOHCYJIBTUPOBAaHUE IOCPEICTBOM
AIEKTPOHHOM MOYTHI.

— MHcnone3oBanne OJICKTPOHHBIX HpGSGHTaHHfI npu IMpOBCACHUN JICKOIMOHHBIX H
a00paTOPHBIX 3aHATHIA.

— MHcnonp3oBanre MaTeMaTHYECKHX MAKETOB IIpyU BBIMMOJIHCHUN HWHIWBUAYAJIbHBIX
3aJaHUM.

8.2 IlepeyeHb HE0OXOAMMOI0 NPOrPaAMMHOI0 OOecTieYeHu sl

1. Onepauunonnas cucreMma MS Windows.
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2. MHurerpupoBanHoe o¢ucHoe npuioxenne MS Office.

3. IlporpammHOe obecrneueHue sl OpraHU3alUU  YIPABISIEMOIO
6e3omacHoro aocryna B HTepHeT.

4. Maremaruueckuit naker Matlab.

KOJUICKTUBHOI'O H

8.3 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubmuoreynas cucrema "tOpaitt" (http://www.biblio-online.ru).
2. OnektpoHHast ~OubnuoTeuHas cucreMa '"YHuUBepcuTeTCcKas —Oubnnoreka
(http://www.biblioclub.ru).

3. DnektponHas 6mbmuoTevyHas cuctema uznarensctsa "Jlans" (http://e.lanbook.com).
4. Dnextponnas oubmmoreunas cucreMa eLIBRARY.RU (http://www.elibrary.ru).

ONLINE"

9. MaTepI/IaJ'IbHO-TeXHI/I‘IeCKaH 6833, HeoOXoauMasi

06pa3013aTe.111>H0r0 npomecca nmo 1MCUUIIMHE

IJIsd OCYIIECTBJICHUSA

MatepualibHO-TEXHUUECKOE 00eCieYeHe IMCUUILTUHBL U
Ne Bun pabor
OCHAILEHHOCTh
1. JlekmonHbIe JleknmonHass  ayauTopus,  OCHAUI€HHAas  IPE3CHTAlMOHHOMN
3aHSITHS TEXHUKOMN (mpoekTop, JKpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM HPOrpaMMHBIM O0OECIIEUeHHEM, a TaKxKe
He00XxoAMMON MeOenbIo (J0CcKa, CTOJIBL, CTYJb).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTnueckue Aymutopus Ul CEMMHApCKUX 3aHATUH, YKOMILIEKTOBaHHAas
3aHSTHS HE00X0AUMOM Me0ebIo (mocka, CTOJIBI, CTYJIbs),
Mpe3eHTalMOHHON TexHukou (aynutopuu: 129, 131, A305, A307)
WIM  TEPEHOCHBIM  J€MOHCTPALMOHHBIM 00opyaI0BaHHEM
(aynutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynmioBsle Aymutopus  UI1 CEMHHAPCKUX  3aHSATUM, TPYNIOBBIX U
(MHAMBUAYaAJbHBIE) | MHAMBUAYAJIbHBIX KOHCYJIbTAIHH, YKOMIIJIEKTOBaHHbIE
KOHCYJIbTallUU Heo0XxoAuMON MeOenbIo (J0CcKa, CTOJIBL, CTYIbS).
(ayouropuu: 129, 131).
4. Texymnii Aynutopus JUIsl CEMMHApCKUX 3aHATHUN, TEKYIIEro KOHTPOJS M
KOHTpOJIb, MIPOMEKYTOUHOM aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXO0JIUMOM
MIPOMEXYTOUHAS MeOenbio (IocKa, CTOJBI, CTynbs) (aymutopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JINIIEH3MOHHBIM MPOrPaMMHBIM O00€CIICYEHHEM U
BBIX010M B nHTepHET (106, 106a, A301)
5.| CamocrositenbHas | KaOuner  ans  camocTosiTeNbHOM — pabOThI,  OCHAILEHHBIH
pabota KOMITBIOTEPHOU TEXHUKON C BO3MOXKHOCTHIO MOJKIIOYEHUS K CETU
«HTEpHETY», MPOTPAMMON SKPAHHOTO YBEIHYCHHS, 00eCIIeUeHHBII
JTOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny YyHHBEpPCUTETa, HE0OXOIuMOW MeOenblo (JI0CKa, CTOJBI,
CTYJIbS).
(Ayauropus 102a, yntanbHbIN 3a1).

Komnbrorepnas noaaepxkka yuebHoro npouecca no HampasiaeHuto 01.03.02 TlpuxnanHast
MaTreMaTuka u I/IH(l)OpMaTI/IKa oOecrieunBaeTcs MPAKTHYCCKU 110 BCEM AHUCHHUILUIMHAM. q)aKy.]'II)TeT
KOMITBIOTCPHBIX TEXHOJIOTHI U HpHKHa}IHOﬁ MaTEMAaTHUKH, OCHAIICH KOMIIBIOTCPHBIMHU KJIaCCaMU,
YCTaHOBJICHA JIOKAJIbHAs CETh, BCE KOMIBIOTEPHI (aKylIbTeTa IMOAKIIOYEHBI K ceTH HHTepHeT.
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Crynentam JoctynHbl coBpeMmeHHble [I9BM, coBpemMeHHOE JHIIEH3MOHHOE MPOrpaMMHOE
obecrieueHue.

CryneHTsl U NPenoAaBaTeIyd By3a UMEIOT MMOCTOSHHBIN JIOCTYI K AJIEKTPOHHOMY KaTaJlory
y4eOHOM 1 METOAMYECKOM JTIUTEpATYypE.
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