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COCTaBlieHa B  COOTBETCTBHM ¢  (eaepajbHbIM  TOCYAapCTBEHHBIM
oOpa3oBarenbHBIM CTaHAapToM Bbicmiero oOpazoBanus (PI'OC BO) mo
Hanpasnenuto noarorosku 01.03.02[1puxnannas matemaruka u nHGOpPMATHKA.

[Iporpammy cocraBui:

[TaBmoBa A.B., n-p ¢wu3s.-mMar. HaykK, JO1EHT, npod. Kapeapbl MATEMATHIECKOTO
moaenupoBanust Kyol'yY

Z

PabGouass mporpamMmma AHUCHMIUIMHBI «YpaBHEHHs MAaTeMaTU4YeCKOW (DU3HKU»
YTBEPXKACHA HA 3aC€aHnu Kadeapbl MAaTEMaTUYECKOTO0 MOJEINPOBAHUS POTOKOI
Ne 12 ot «12» mas 2023 r.

3aBeTyIOniA kadeapoit (pa3paboTuuka) aKaj, PAH,
I-p ¢u3s.-mat. Hayk, npod. bademko B.A.

PaGouast mporpamma oOcCy>keHa Ha 3aceqaHuu Kadeaphl MPUKIATHON MAaTEMAaTUKH
nporokoa Ne 10 ot «18» masa 2023 r.

H.o. 3aBeayromiero kadenpoit (BBITYCKAIOIICH)

K.(p.-M. Hayk [Tucemenckuit A.B.

IOAITUCH

VYTBepkeHa Ha 3acelaHuM Yy4yeOHO-METOAUYECKOW KOMHUCCUM (aKyJbTeTa
KOMITBIOTEPHBIX TEXHOJIOTHM U MPUKIATHOW MATEMAaTUKUA MPOTOKOJI NeS oT «19»
masg 2023 1.

[Ipencenarens YMK dakynbrera
JI-p. TEXH. HayK, noueHT KoBanenko A.B. <

P

P (V11117 (0
&

PenenseHTnr:

EBgokumoBa O.B., a-p ¢wus.-mar. Hayk, 3aB. JlabopaTopueil MaTeMaTuku u
mexanuku FOHI] PAH

[IlepbaxoB E.A., n-p ¢hus.-mart. Hayk, nipod. kadeaps Teopun Gyukiuii Kyol'y



1 He.]'ll/l 1 3a1a91 H3YYCHHUHA TUCHHUIIIINHBI
1.1 llean ocBOeHUsI TUCHUILIHHDI

JlaHHasi TUCIUIUIMHA CTABUT CBOCH IICNIbI0 M3ydeHUe (YHIaMEHTAIBHBIX OCHOB TCOPHH
ypaBHEHUU MaTeMaTH4ecKol (U3MKH B O0beMe, HEOOXOAMMOM [UIsl OOIIero pa3BUTUS H
OCBOCHHUS CMEXKHBIX JUCIUIUIMH (U3UKO-MATEMATHYECKOTO IIMKJIa, OBJIAJICHUC aIllapaToM
MaTeMaTHYeCKON (M3UKH U MOATOTOBKY K CO3HATEIHLHOMY BOCIIPUSITHIO MIPOLIEAYP MPUKIATHOTO
aHaJIM3a, OCBOCHHE METOJOB IMOCTPOCHHMS MaTeMaTHYSCKUX MOJIelied Ha OCHOBE YpaBHCHHU

MaTeMaTHuecko (u3uku. Llenn MUCHUIUIMHBI COOTBETCTBYIOT (POPMHPYEMBIM KOMIIETECHIIUSIM
OIIK-1, OIIK-3, TIK-2.

1.2 3agauu AMCHUIIJINMHBI

OcHOBHbIE 3aJa4H TUCIUTUINHBI:

— YCBOCHHE OCHOBHBIX HJICH, MOHATHI U ()aKTOB ypaBHCHHH MaTeMaTHYeCKOW (HHU3UKH,
HEOOXOUMBIX JJISl PELICHHS] TEOPETUYECKUX U MPUKIIATHBIX 3a7]a4 MPUMEHEHUS JUCIUILTNHBL,

— ¢opMHUpOBaHKHE HABBHIKOB (hOPMYIUPOBATh U PEIIATh 3aJja4l MaTeMaTUUEeCKOU (DU3UKH,
CO3/1aBaTh U UCIOJIb30BATh MaTeMaTUUECKHUE MOJIETH MPOLIECCOB U OOHEKTOB;

— pacIIUpeHue U YIIIyOJieHHEe TEOPEeTHUYECKUX 3HAHWW M Pa3BUTHUE JIOTMUYECKOTO
MBIIICHHST; TIOIbEM OOIIETO YPOBHS MaTEMAaTHUYECKOM KYIbTYpHI;

— ¢opMUpPOBaHKE TBOPUYECKOTO MOAX0/1a K U3YUCHHIO (PU3NIECKUX MTPOLIECCOB.

1.3 MecTo 1M CHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

JucuumninHa «YpaBHEHUsT MaTeMaTH4ecKoil ¢u3uku» orHocuTcs K «OOs3arenbHas
yacTh» bioka 1 «Jluctumamael (MOYIIH)» y4eOHOTO IJIaHa.

MecTo Kypca B IOATOTOBKE BBIITYCKHUKA OIPEAEISIETCS BBIIAIOLIEICS POIbIO0 METOAOB U
UJeH ypaBHCHHI MaTeMaTH4YeCKON (U3MKHU B (OPMUPOBAHUHU CIICIIMAIIMCTA TI0 JIFOOOH 00yiacTu
3HAHMMH, CEpPbE3HO HUCIIONIB3YIOLIEN MaTEMaTUKY; KpOME TOT0, MHOTHE IUCKPETHBIE, "KOHEUHbIE"
MOJICNIM, 3a/a4d ¥ aJrOPUTMbI, XapaKTEpHble A JAHHOM CIEUUAIbHOCTH, UMEIT CBOUM
UCTOYHUKOM, MPO0oOpa3oM WM TpPEAETbHBIM ClIydyaeM Ty WIH HHYI OECKOHEYHOMEPHYIO
CUTYalHIO, a IOTOMY TPEOYIOT CBOOOJHOIO BIaICHUS UIEAMH U MOAXO0JaMH, BEIpAOOTAHHBIMU B
mateMaTHueckol  ¢usuke. JlaHpli Kypc Hambosee TECHO CBS3aH C  TeopHen
T QepeHnaIbHbIX YPAaBHEHUH, MOCKOIBKY OOJBIIMHCTBO YPAaBHEHUH MaTeMaTHYECKOM
¢U3UKKM  CBOAATCA TEM WJIM MHBIM CIHOCOOOM K OOBIKHOBEHHBIM JH((epeHIHaTbHBIM
YPaBHEHMSIM.

Heo6xoauMbeiM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSAM, YMEHUSM U ONBITY AEATEIbHOCTU
00yyJaromerocsi Ipu OCBOCHUH JAHHOW TUCLMIUIMHBI, IPUOOPETEHHBIM B PE3ylbTaTe U3ydeHUs
IPEIIIECTBYIONIUX JUCLMILINH, SBJSETCS OCBOCHHMS KypCcOB MAaTEMaTHYECKOIO aHalu3a,
anreOpsl M aHAIUTUYECKOW TeoMeTpuu u auddepeHInanbHbIX ypaBHEHUH, B 00beMe,
IPEyCMOTPEHHOM JJIsi COOTBETCTBYIOILIEIO HAIIPABIICHUS.

1.4 IlepeyeHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0y4YeHHMs 10 JUCHHILUIMHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM POrpaMMbl

[Iporpamma omnpezaenser oOmuil 0o0beM 3HAHWUN, MO3BOJSAIOMIUNA CHOPMHUPOBATH Y
CTyJEHTa IEJIOCTHOE NPEJCTaBICHHE 00 OCHOBHBIX MOJENISIX U METOJaX MaTeMaTH4YecKOu
bu3uKy, 00eCIeuYnBaOIINX MTUPOKHHN CIIEKTP UX MpUMEHEHU. BmecTe ¢ TeM, u3nokeHue psaa
paszenoB Kypca HEM30€KHO MMeeT, B OCHOBHOM, MH(OpMalMOHHBINA XapakTtep. B pesynbrare
W3Y4YEHUS] TUCHUIUIUHBI CTYACHT JT0KEH

—3HATh 3HAYEHUE OCHOBHBIX TEOPEM TEOPUU YPABHCHHH MAaTeMaTHYECKOW (U3UKHU
(TeopeMbl CYIIECTBOBAaHUS M €AMHCTBEHHOCTH peuleHus 3anady Kol OCHOBHBIX THIIOB,
Ha4yaJIbHO-KPAEBBIX 3a7a4 OCHOBHBIX THUIIOB, TEOPEMbI O HENPEPBIBHON 3aBUCUMOCTH PELICHUS



3agad KommM OT HavajabHBIX JaHHBIX M IApaMeTpPoB), MPEACTABIATh CHEUU(UKY 3aaad
pelaeMpIX ¢ TOMOIIBIO YPaBHEHUI MaTeMaTu4eckoi (pU3UKH;

— YMETh HaXOAWUTh pELICHUs: OO0IIuMe s OCHOBHBIX THUIOB UG epeHIINaTbHBIX
YPaBHEHHI C 4YacCTHBIMU IPOM3BOJHBIMHM BTOpPOro mnopsaka, 3agad Komwu mis ypaBHeHMN
napaboIMYeCKOro M TUIEepOOIMYECKOro THUIIOB, HAa4dallbHO-KPAEBBIX 3a/Jad s ypaBHEHHUH
napaboIMYecKoro W THUMEepOOJIMYEeCKOr0 THUIOB B OrPAaHMYEHHBIX OOJIACTSX, BHEIIHUX H
BHYTPEHHUX KpaeBbIX 3aJad JJIs YPaBHEHMM OJIJUIMITHYECKOTO THUIIA, YMEThb JI0Ka3bIBaTh
N3Yy4aeMBbIE TEOPEMBI;

— BJIaJICTh OCHOBHBIMM METOAAMHM PELICHHS HAYaJIbHBIX M KPAEBbIX 3a1a4 JUIsl yPaBHCHUM
MaTeMaTH4eCKOol (PU3UKHU U OBITh CIIOCOOHBIM MEPEBECTH KOHKPETHYIO MPUKIIAJAHYIO 3a/a4y Ha
sa3bIK AU QepeHInanbHbIX YpaBHEHUH C YaCTHBIMH IPOM3BOAHBIMU WJIM HMHTETPAIBHBIX
YPaBHEHHUN U ONPEACIUTH ITYyTH €€ PEILICHUS.

TpeGoBanus K YpOBHIO OCBOEHHSI COJEpPM AHUS Kypca ONpPEEIIIOTCS BbIIIECKA3aHHBIM,
coJepKaHue Kypca TOJDKHO OBITh YCBOGHO HACTOJIBKO TJIYOOKO M OCHOBATENbHO, UYTOOBI
o0ecrieunTh TOTPEOHOCTH CMEXHBIX KypCOB, a TaKXKe aKTHBHOE BIaJICHHE METOIaMHU
MaTeMaTH4ecKor (U3UKH, KOTOPBIE MOTYT BCTPETUTHCS B JalbHEHIIECH MpaKTHYECKOW padboTe
BBIITyCKHHKA.

W3yuenne naHHON y4eOHOW AMCIUIUIMHBI HANpaBlIEHO Ha OBJAJCHHE OOYdYaroIIMMCS
CIIEIYIOIIUMH KOMIIETEHIUSAMU:

OIIK-1 Chnoco0en npuMeHSAITh (PyHAAMEHTAJIbHbICe 3HAHHSA, NMOJY4YEeHHBbIe B 00/1aCTH
MaTeMaTH4YeCKUX M (MJIH) ecTeCTBEHHBbIX HayK, M HCHOJb30BATh HX B
npo¢eccuoHAILHOM 1esITeIbHOCTH

3Hath NOIIK-1.1 (06.016 A/30.6 3n.3) CnocobeH mNpuMEHITh (DyHIaMEHTAIbHbIE
3HaHUS, MOJyYCHHbIE B 00JJACTH MaTeMaTUYeCKUX M (MJIM) €CTECTBEHHBIX HayK, U
MCIOJIb30BaTh UX MPH aHaJIM3e MpeaMEeTHON o0acTu
NOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH U MEXIYHAPOAHBIH ONBITB B
00JacTH MaTeMaTHYECKUX W (M) €CTECTBEHHBIX HAyK, M HCIIOIh30BaTh WX B
po(hecCHOHAEHOM e TEIIbHOCTH

Ymerb HNOIIK-1.4 (06.016 A/30.6 VY.l) Hcnomp3oBaTh CYIIECTBYIOIIME THUIIOBBIE
pEIIeHsI ¥ IIa0JIOHBI TIPU aHAIM3€ BXOTHBIX JTAaHHBIX

Baagers UOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOICHUNA W W3MEPEHUI,
COCTaBJIEHUE WX ONMHMCAHUHN U (HOPMYITUPOBKA BHIBOIOB
NOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) JearensHOCTh, HAaIIpaBiCHHAsI HA PEIICHHE
3a/lad aHAJIMTUYECKOTO XapaKTepa, MPEANONaralolmx BeIOOp U MHOTrooOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHUS 3a/a4, ¢ HMCIOJIb30BaHUEM (yHIaMEHTAIbHBIX
3HaHUM, MOMYYSHHBIX B 00JIACTH MAaTEeMAaTUYECKUX U (M) €CTECTBEHHBIX HAyK

OIIK-3 Cpnocof6eH mpUMeHATh W MOAM(PUIUPOBATH MaTeMaTHYecKHe MOAEJH sl
pelieHus 3a71a4 B 00J1acTH PO eCCHOHAIBbHOM 1eSITeJIbHOCTH

3HaTh NOIIK-3.1 (06.016 A/30.6 3n.3) Llenu u 3ama4u MPOBOJUMBIX HCCIICTOBAHHA U
pa3paboTOK, METOABl MAaTEMaTHYECKOTO MOJICTUPOBAHMS U1l pEIICHHS 3a7ad B
obnactu podeccnoHaABHON eSATeTbHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) Llenn u 3amayu MPOBOAMMBIX HCCIICIOBAHUN U
pa3paboTOK, METOJbI MAaTEeMAaTUYECKOTO MOJEIHPOBAHUS JUISI PEIICHUs 3a1ad B
obsactu mpodecCHOHAIBEHOMN e TENHHOCTH
NOIIK-3.3 (40.001 A/02.5 3n.2) OreuecTBEHHBIH U MEXKIYHAPOIHBIA OIBIT B
COOTBETCTBYIOIIEH  OOJAacCTH  WCCIAEAOBAaHWM, METOABl  MaTeMaTHUYeCKOTO



YMmerh

Baanern

ITK-2

3HATH

YMmerh

Baanern

MOJICJIMPOBAHUS Al  pelieHus 3a7ad B obOjacTu  npodeccnoHalbHOM
JeATEIbHOCTH

NOIIK-3.5 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOJHBIC JAaHHBIE, CIIOCOOEH
NPUMEHATh ¥ MOAM(DHUIIMPOBATH MaTeMaTHUECKUE MOICIH ISl PEUICHHs 3a1ad B
obnactu npodeccnoHaAIBHON eSATeTbHOCTH

NOIIK-3.6  (40.001 A/02.5 V.3) IlpumeHsats MeTOABl  IPOBEACHUS
HKCIIEPUMEHTOB, MATEMATHUECKOE MOJICTHPOBAHUE JIsl PEIICHHUS 3a/1a4 B 00JIaCTH
npo¢eCCHOHATBLHOMN e TETLHOCTH

NOIIK-3.9 (40.001 A/02.5 Tn.1) IlpoBeneHne 3KCIEPUMEHTOB C MCTIOIB30BAHHEM
METOJIOB MAaTEeMAaTHUYECKOTO MOJICTHPOBAHUS B COOTBETCTBUU C YCTAHOBJICHHBIMU
MOJTHOMOYUSIMU

NOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBenenue HAOMIONEHUH M H3MEpPEHHIA,
COCTaBJIeHHME WX ONUCAaHUH U (QOPMYIUPOBKA BBIBOJOB, C INPUMEHEHHEM
MaTeMaTUYECKUX MOJEIEH

NOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.) JlearensHOCTh, HalpaBJieHHAS Ha PEIICHHE
3a/lad aHAIMTUYECKOTO XapaKTepa, MPEANONaralolux BeIOOp U MHOTooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 33Jady Ha OCHOBE METOJOB MaTeMaTHYEeCKOTro
MOJICTTHPOBAHUS

Cnoco0eH aKTHBHO Y4YacTBOBATh B HCCJIEIOBAHMU HOBBIX MAaTeMATHYECKHX
MojeJieil B eCTeCTBEHHbIX HayKax
NIIK-2.1 (06.016 A/30.6 3n.3) IIpenmeTHast 001aCTh U METO/IBI MATEMATHYECKOTO
MOJICIIMPOBAHUS B €CTECTBEHHBIX HAayKax
NIIK-2.2 (40.001 A/02.5 3mn.1) llenu u 3agauu MPOBOJMMBIX HCCIICIOBAHUA U
pa3pabOTOK B €CTECTBEHHBIX HayKaxX
HIIK-2.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH W MEXKIYHAPOJHBINH OIMBIT B
MCCJICIOBAaHNH MaTEMaTHYECKUX MOJIeJiel B €CTECTBEHHBIX HayKax
HIIK-2.4 (40.001 A/02.5 3un.4) Meroapl TpPOBEACHHUS JKCIEPUMEHTOB U
HaOmofeHui, 0000meHuss U 00paboTKM WH(GOPMAIIMU B HUCCJICAOBAHHH HOBBIX
MaTEeMaTHYECKUX MOJIENIel B €CTECTBEHHBIX HayKax

NIIK-2.6 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOAHBIC JAHHBIE TIPU MTPOBEICHUU
UCCJICIOBAaHMIA MaTeMaTHYCCKUX MOJICIICH B €CTECTBEHHBIX HAyKax

NIIK-2.8 (06.001 D/03.06 Tn.2) IlpoektupoBaHue CTPYKTYp MAAHHBIX TIPH
pazpaboTke W TMPOBEACHUU WCCIEAOBAHWN HOBBIX MAaTEMaTHUYECKUX MOJENeH B
€CTECTBEHHBIX HayKax

UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBencHuwe HAOMIOIEHUN U HW3MEPEHUH,
COCTaBJIeHME HUX ONUCaHUM U (GOpPMYyIUPOBKA BHIBOJOB TMPU MPOBEICHHUU
WCCJICIOBAaHUI MaTeMaTHYEeCKUX MOJIETICH B €CTECTBEHHBIX HAYKax

NIIK-2.11 (40.001 A/02.5 dp.2 Tn.) JearensHOCTh, HalpaBieHHAs Ha PEIICHHE
3a/lad aHAJIMTUYECKOTO XapaKTepa, MPEANOoNaralolux BeIOOp U MHOTooOpasue
aKTyaJIbHBIX CIIOCOOOB pELIeHHs 3aaad, pa3paboTKH HOBBIX MaTeMaTHUECKUX
MOJICJIEH B €CTECTBEHHBIX HAayKax

Pesynbpratel 00ydeHHS TIO AMCHMILIMHE AOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BHUJIOB KOHTAaKTHOW ¥ CaMOCTOSATEIbHOHW palboThl O0OyYaromuxcsi B COOTBETCTBUH
YTBEPKJACHHBIM Y4EOHBIM TLIAHOM.

C



KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe3yJ’ILTaTLI o6yquI/m 10 AUCLUIIIINHC

OIIK-1 CnocoOeH npuMeHsATh pyHAaMEHTaIbHbIC 3HAHUS, TIOJTYYEHHBIEC B 00JIACTH
MaTeMaTH4eCcKuX U (WJIN) ECTECTBEHHBIX HAYK, U HCIIOIb30BaTh UX B MPO(ECCHOHANBHON
JeSITeIbHOCTH

HOIIK-1.1  (06.016 A/30.6 3u3) Cnocoben
MPUMEHATh (YHIAMCHTAIBHBIC 3HAHMUS, TOTyYCHHBIC B
obacTh MaTeMaTHYeCKUX U eCTECTBEHHBIX HAyK, H
UCIIOJIb30BATh UX MPU aHAJIHU3E MPEIMETHOM 00nacTu
HOIIK-1.2 (40.001 A/02.5 3u.2) OTeyecTBCHHBIA H
MEXIyHapOAHbBIIl OIBIT B B 00JaCTH MaTeMaTHYECKUX
u (WIM) eCTECTBEHHBIX HAyK, M HCIOJB30BaTh HUX B
PO eCCHOHATBHOMN NIESITETEHOCTH

HOIIK-1.4 (06.016 A/30.6 VY.1) Hcnonb3oBath
CYIIECTBYIOIINE THUIIOBBIC PEHICHUS W INAOJIOHBI MPH
aHaNM3e BXOIHBIX JaHHBIX

HUOIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBenenue
HaOMI0eHNH 1 U3MEPEHuil, COCTaBICHHE UX ONMMCAHUN
U GopMyIHpOBKa BBIBOIOB

HOIIK-1.8 (40.001 A/02.5 [p.2) [esrenpHOCTb,
HATIpaBJICHHAsT Ha pEIICHUE 3aJad aHAIUTHYCCKOTO
XapakTepa, IpEeAIoJIararx BEIOOp W MHOTOOOpasue
aKTyaJIbHBIX ~ CIIOCOOOB ~ pemIeHWs  3aaa4, ¢
HCIIOJIb30BaHHEM (byHIaMeHTaIbHBIX 3HAHUH,
MOJYYEHHbIX B OO0JACTH MaTeMaTHYeCKHX M (WJM)
€CTECTBCHHBIX HAYK

3HaeT: OCHOBHBIC 3a7a4M, YPAaBHCHUS M METOJBI
MaTeMaTHYecKol (u3uKH; (U3NYECKHI CMBICHT
OCHOBHBIX TOHSATUH W (HPaKTOB MaTEMaTHUYECKOH
¢u3uKy 1 chepbl UX NPUMEHEHHUSI

YMeer: KOPpPEKTHO TOCTaBUTh  3agadyy H
ONPENIETUTh KPAeBbIe YCIOBUS; AaHAIUTUYECKH U
YHUCIIEHHO pemarthb OCHOBHbIE 3aaumn
MaTeMaTH4eckol  (Qm3MKM W KOPPEKTHO
UHTEPIPETUPOBATH MOJTYUCHHbIE PE3YIbTATHI.

Baaneet: OCHOBHOH TEPMHUHOJIOTHEN u
OHATUHHBIM arnmapaTom MaTeMaTUYECKOU
GU3MKM;  OCHOBHBIMH  AHAIUTUYECKUMU U

YHUCIIEHHBIMM METOJIaMU DEILIEHUS] ypaBHEHUI B
YaCTHBIX MTPOU3BOTHBIX

OIIK-3 CniocoOeH NpUMEHATh 1 MOAU(DUIIMPOBATH MATEMAaTHUECKUE MOJICIH VIS PELICHUS

3a/1a4 B 00J1aCTH TIPO

€CCHOHAJIbHOU JCATCIIBHOCTH

HOIIK-3.1 (06.016 A/30.6 3n.3) Ilemn u 3amaum
MIPOBOAMMEIX HCCIIEOBAaHUH M Pa3pabOTOK, METOJBI
MaTEeMAaTH-9e€CKOTO MOJCJIMPOBAHUS JUIS  PEIICHHS
3a7a4 B 001aCTH NMPoecCHOHATBEHOMN NeITeIbHOCTH
HOIIK-3.2 (40.001 A/02.5 3n.1) Llenn u 3amaum
HPOBOJMMBIX HCCICIOBAHUI M pa3pabOTOK, METOMBI
MAaTeMaTH4eCKOr0 MOCIUPOBAHHUS VISl PEILCHUs 3a1a4
B 00s1acTé Mpo(heCCHOHANBHOHN eSTeTbHOCTH
HOIIK-3.3 (40.001 A/02.5 3n.2) OteuecTBEHHBIH U
MEKTyHapOIHBIN OIBIT B COOTBETCTBYIOMIEH oOmacti
HCCIIEIOBaHUH, METOIBI MaTeMaTH4eCKOTO
MOJIETIMPOBAaHMS Ui pelleHHst 3agad B obmactu
npodeccnoHaIbHOHN NesTeTbHOCTH

HOIIK-3.5 (06.016 A/30.6 VY.l) Amnamu3upoBarh

BXOJAHBIC  JaHHBIE, CIOCOOEH  NPHUMEHATh U
MOOU(UIMPOBATh MaTEMAaTHUECKHE MOJENU IS
peuieHuss 3amad B oOmacté  mpodeccuoHaIbHON
JIEATEILHOCTH

HOIIK-3.6 (40.001 A/02.5 V.3) IIpumeHSTs METOXBI
MIPOBENEHHsT HKCIICPUMEHTOB, MAaTeMaTH4YeCKoe MO—

JEeIMpOBaHHE JUIS pelIeHHMst 3ajad B 00nacTu
HpoQeCCHOHAIBHOI AeATENb—HOCTH

HOIIK-3.9 (40.001 A/02.5 Ta.l) IIpoBenenue
SKCIIEPUMEHTOB € HCIOJIB30BAaHUEM  METOJI0B

MaTeMaTU4eCKOT0 MOJEIUPOBAHUSA B COOTBETCTBHU C
YCTaHOBJICHHBIMH TIOJTHOMOYHUSIMH

HOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBenenue
HAOJIOICHUN 1 U3MEPEHHM, COCTABICHUE HX OMUCAHUI
1 (GOpMYIMpOBKA  BBIBOJOB, C IPHUMCHCHUEM
MaTeMaTHUYEeCKUX MOJEIeH

HOIIK-3.11 (40.001 A/02.5 [p.2) dearensHOCTb,
HalpapJIeHHAs HA PEICHNE 3a/1a4 aHAJTUTHYECKOTO
XapakTepa, MpeAnoIaralouix BI0Op 1 MHOrooopasue
AKTYaJIbHBIX CIIOCOOOB PEIICHHMS 33/1a4 HA OCHOBE
METOJIOB MaTEMaTHICCKOTO MOJICITUPOBAHUS

3Haer: MaTeMaTHYeCKue (bopMyIHPOBKH
OCHOBHBIX MIOHATUHI u YTBEPKICHUH;
MaTeMaTHYECKUE MOJEIN OCHOBHBIX MPUIIOKEHUH
Teopun mddepeHnnanbHBIX YpaBHEHUII;
OCHOBHBIE METObI pereHus 3a1a4
MaTeMaTH4eCKOU bu3uku; OCHOBHBIE
NPUKIAJHbIE  TAKeThl, HUCMOJb3yeMble  JUIS
pelIeHNs YpaBHEHHUH B YaCTHBIX POU3BOAHBIX.

YMeer: CTpOUTH MNPOCTEUIINE MATEeMaTUYECKUE
MOJIENIM CTaHJAPTHBIX (PU3NYECKUX MPOLIECCOB;
MEePEBECTH 3a/lauy Ha S3bIK AU depeHInaIbHbIX
YpaBHEHUH C  YaCTHBIMH  MPOU3BOJHBIMU;
HaXOJUTh PELICHUs: 00ILIUe i1 OCHOBHBIX TUIIOB
muddepeHMaIbHbBIX yPaBHEHUH C YaCTHBIMHU
MPOU3BOJHBIMU BTOpPOTO TMOPAIKA; BbIOUPAThH
METOJBI ~ pEHICHHs  TIOCTaBJICHHOW  3a/adyw,
COJIEpKaTEIbHO UHTEPIPETUPOBATh PE3YNbTATHI,
UCTIOJBb30BaTh  DJEKTPOHHBIE  TEMaTHUYECKHE
pecypchl Uil yrayOaeHus 3HaHWA 10 M3ydaeMoun
JUCITUTLINHE

Biageer: HaBBIKAMHM ~ pEHICHUS  3aJaddl |
UHTEpOpETallud  pe3yabTaToB B  TEPMHHAX
NPUKIAJHOM 007acTH; HAYYHO-METOANYECKUM
anmnapaTrom TEOpUU nuQepeHIaIbHbIX
YpaBHEHHUIA; HaBBIKAaMHU J0Ka3aTeIbCTBA
OCHOBHBIX YTBEP)KICHHIA; HaBBIKAMH MTOCTPOCHHS
MPOCTEUIIINX MaTeMaTHYECKUX MoJeIen
du3ngeckux MPOIIECCOB; METOAAMHU

WCCJICIOBAHMS MOJIeNe (HU3NIECKUX MPOIECCOB;




KO}_'L 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe3yJ’ILTaTLI o6yquI/m 10 AUCLUIIIINHC

HaBBIKAMHU HCIOJb30BAHUS MMAKETOB MPUKIIAIHBIX
HporpaMM JJIsl PEUICHUs 3aJad MaTeMaTHYeCKOi
bu3uKu

IIK-2 Cnoco0GeH akTUBHO Y4aCTBOBATh B UCCIIEAOBAaHUN HOBBIX MaTEMaTHUYECKUX MOJICIICH B
CCTCCTBCHHBIX HayKax

HUIIK-2.1 (06.016 A/30.6 3n.3) IIpeamerHas
001acTh u METO/IbI MaTEeMAaTUYECKOTO
MO/JICJIMPOBAHMS B €CTECTBCHHBIX HAYKAX
HIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3amaum
NPOBOJIMMBIX HCCIIENOBaHUA U pPa3pabOTOK B
€CTECTBEHHBIX HayKax

HIIK-2.3 (40.001 A/02.5 3H.2) OTedecTBEHHBIH
U MEXKIYHApOA—HBIH OIBIT B HCCIEAOBAHUM
Mare—MaTU4YeCKUX MOJeliell B eCTeCT—BEHHBIX
HayKax

HIIK-2.4 (40.001 A/02.5 3u.4) Meroasl
MPOBEJICHUS JKCIEPU—MEHTOB W HAOJIOICHUIA,
0000—1meHnss M o0paboTku uHOpManuu B
UCCIICIOBAaHUU HOBBIX MaTe—MaTHYEeCKHX
MOJIeJICH B €CTECT—BCHHBIX HayKaX

HIIK-2.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBatb
BXOJIHbIE JIAHHbIE npu MpOBe-/ICHUN
UCCIIEIOBAaHUM MaTeMaTUYECKUX MoJeieil B
€CTECTBEHHBIX HayKax

HIIK-2.8 (06.001 D/03.06 Tn.2)
[IpoekTupoBaHue  CTPYKTyp  AaHHBIX  OpPHU
pa3paboTKe U MPOBEICHUU HCCICIOBAHUN HOBBIX
MATEeMAaTHYCCKUX MOJEICH B  ECTCCTBEHHBIX
HayKax

HIIK-2.10 (40.001 A/02.5 Tn.2) IlposeneHue
HAOJIONICHUIT W WM3ME—PEHUI, COCTAaBICHHE HX
omucaHuii u (OPMYJIHUPOBKA BBHIBOJOB IPH
NPOBEJCHUH HCCICNOBAaHUN MaTe—MaTHYECKUX
MoOJIeJiell B eCTeCT—BEHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [Ip.2) [esATenbHOCTD,
HarpaBJIeHHas Ha pelieHue 3a1a4
AHAJUTHYECKOTO XapakTepa, MNpPeAINoIaraionmx
BBEIOOpD M MHOTrooOpasme akTyaJdbHBIX CIOCOO0B
peuieHust 3ama4, pa3pabOTKH HOBBIX MaTeMa—
TUYECKUX MOJICJICH B €CTCCTBCHHBIX HayKaX

3HaeT: MeETOJbl UHUCIEHHOI'O aHalu3a, HUMETh
YETKOE IPEJCTaBICHUE O BUJAX MAaTEMaTHUECKUX
MoJiesiell, OCHOBAaHHBIX Ha YUCIIEHHBIX METOJaX, O
croco0ax UX MOCTPOCHUM, O YUCIEHHBIX METOAAX
peanu3any MaTeMaTUYeCKHX MOJeNel; MEeTObI
U CIOCOOBI TIOMCKAa HEOOXOIUMON MH(OpMaLuH,
MaTeMaTH4YeCKHe PEeCcypchl OHUOIMOTEK M CeTH
WuTepHeT mo MeTojaMm MaTeMaTH4eCcKO (prU3MKH.

Ymeer: pazpabarbIiBaTh AJTOPUTM MPUMEHSIEMOTO
METOJla peUICHHs; TPUMEHSATh Ha TIPAKTHUKE

METOJbl YHCIEHHOTO aHajlH3a; pealn30BaTh
YHUCJIEHHBIM aJTOpPUTM MPOTPAMMHO C HOMOIIbIO
MHCTPYMEHTAJIbHBIX CPEACTB K  IIPUKIATHBIX
porpamm; aHAIN3UPOBATH MOJIy4YEHHBIE
pe3yiIbTaThL; M0JIb30BaTLCS CIIPAaBOYHOM
MaTeMaTU4eCKOM JIUTEPATYPOI o

MaTeMaTHYeCKOM (HU3UKE U COOTBETCTBYIOLIUMHU
pecypcamu cet IHTepHeT

Baapgeer: YMEHUEM CaMOCTOSITEIIBHO
OCYIIECTBIISITh BBIOOP METOAMKH pEIICHUS U
MOCTPOEHUS AJIrOPUTMA TOW WM WHOW 3aJlayu;
HaBBIKAMM J1aBaTh TMOJHBIM aHAU3 pPe3yJIbTaTOB
peleHusl U OLEHUBATHh I'PAHUIBI PUMEHUMOCTH
BBIOPAaHHOTO METOJIa; OCHOBHON TEPMHHOJIOTUEH
U TOHATUMHBIM aIapaToM MaTeMaTH4YeCKON
GU3MKM;  OCHOBHBIMH  QHAIUTUYECKUMU U
YUCJIEHHBIMM METOJAMH PEIICHUS ypaBHEHUHN B
YACTHBIX MPOU3BOJHBIX; METOJAMH U IpUEMaMU
MOJTyYEHUS] ¥ CUCTEeMATU3allK 3HAaHUN B 00JIaCTH
MaTeMaTH4ecKon (pu3nuku

ITporiecc ocBOEGHUS TUCHMIUIMHBI «Y paBHEHHUSI MAaTeMaTHUECKOW (PU3MKN» HalpaBlIeH Ha
MOJIYYCHHUSI HEOOXOIMMOTO o0bheMa 3HaHuM, oTBevaromux TpedoBanusiM OI'OC BO wu
o0ecrevynBarOIINX  YCIEIIHOE BEJACHHE OakalaBpoM MPOU3BOJICTBEHHONM W HAy4YHO-
UCCIICJIOBATEIILCKON  JICATCIIBHOCTH, BJIAJICHUE METOIUKOH (DOPMYIHpPOBAHUS W PEIICHUS
NPUKIAJHBIX 3a/a4, a TaKKe Ha BBIPAOOTKY YMEHHH MpPHUMEHSATh HA TPAKTHKE METOJbI
MIPHUKJIATHOM MaTeMaTHKA U HHPOPMATHKH.

PeBy.HBTaTBI O6y‘-I€HI/ISI 10 OUCIUIIJIMHE AdOCTUTAKOTCSA B paMKax OcyIJ_IeCTBJIeHI/ISI BCECX
BHUJIOB KOHTAaKTHOM U CaMOCTOSATEIBHOW pabOThl OOYYaIOIIUXCA B COOTBETCTBHH C
YTBEP)KJICHHBIM YU€OHBIM IIJIAHOM.

NHaukaTopsl  JTOCTHOKEHUS  KOMITCTCHIIMH  CUMTAIOTCS
JOCTHMXXCHUN COOTBCTCTBYIOH_II/IX UM peBynBTaTOB 06yquH51.

chopMUPOBAHHBIMH  TIPH



2. CTpyKTypa U cofepkaHue JUCUMILIHHBI.
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OO6mass TPYJOEMKOCTh JTUCHUIUIMHBI ~ COCTABIISICT 7 3a4eTHBIX eAUHUI, 252
akagemmudecknx daca. Kypce «YpaBHeHHs MaTeMaTHUeCKON (PH3UKK» COCTOUT U3 JIGKIIMOHHBIX U
NPaKTUYECKUX  3aHATUH, CONPOBOXAAEMBIX  PETYISPHONH  HMHIUBUAYaNbHOW  paboToi
MpernoIaBaTesisi Co CTYASHTAMU B TPOIIECCEe CaMOCTOSATEIbHON paboThl. B KoHIe 5 cemecTpa
MPOBOAUTCS 3ayeT, B KOHIE 6 ceMecTpa — 3ayer, dSk3ameH. [IporpamMmoil IUCIUIUIMHBI
npeaycMOTpeHbl 34 4YacoB JIEKIMOHHBIX, 34 YacoB MpaKTHUYECKUX 3aHATMM U 4 daca
KOHTPOJHPYEMOI CaMOCTOSTEIBHON paboThl, a Takke 35,8 4acOB CaMOCTOSITENILHOUM pabOTHI B 5
ceMmecTpe, 32 YacoB JEKIUMOHHBIX, 32 YacoB MpakTUYeCKuX 3aHsATHM u 41,8 wyacoB
CaMOCTOSTENIbHOU paboThl — B 6 cemecTpe U 35,7 4acoOB MOJATOTOBKH K AK3aMEHY.

Bcero CemecTpsl
Bun yuebnoi paboThl 4acoB (dachrn)
5 6
KonTakTHasi pabora (Bcero) 170,7 72,2 96,5
B ToMm uncne:
3aHATHS JCKIIMOHHOTO TUTIA 82 34 48
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYECKUE %2 34 48
3aHSTHUSA)
JlaGopaTopHbie 3aHsITHS — — —
HNnas konTakTHas padora:
Kontposb camocrositensHOM paboTsl (KCP) 6 4 2
[Tpomexxyrounas arrecranus (MKP) 0,7 0,2 0,5
CamocrosiTesibHas padoTa (Bcero) 45,6 35,8 9.8
B ToMm uncne:
Kypcosast pabota — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 20 20 —
IToaroToBKa K TEKyIIEMY KOHTPOJIO 25,6 15,8 9,8
[ToaroroBka K 3K3aMeHy 35,7 - 35,7
OO0mas Tpy10eMKOCTh Jac. 252 108 144
B TOM YHC/Ie KOHTaKTHAA | 4,7 72,2 98,5
padora
3a4. e 7 3 4

2.2 Conep:xanue JTUCUMIIJIMHBI:

Pacnpenenenue Bu0B yueOHON pabOTHI U MX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL
Paznenbl nUCIUIIIMHBL, U3y4aeMble B S CeMECTpeE.

KonnuectBo uacos
AvynutopHas Bueaynuropnas
Ne HaumenoBanue paszienon YAITOp YAITOP
Bcero pabota pabota
JI 113 CPC
TTocranoBka u KinaccupuKaLys 3a1a4
1 naccupuKana 31 32 10 14 8
MaTeMaTH4YeCcKoi husuku
VYpaBHEHUS THIEPOOIIMYECKOTO TUIIA.
2 | 2P p 50 18 16 14
OCHOBHBIC 33/1a4U M METOIbl UX PEIICHMSI




KomanuectBO YacoB
Ne HaumenoBanue paszenoB AyRuTOpHas Bueaymuropras
Bcero pabota pabota
J 113 CPC
3 BapI/Ia]_II/IOHHI:IC METOAbI B MATEMATUUYCCKOU 18 4 4 12
duzuke
4 O0630p MPOMACHHOTO MaTeprala U IpUeM 3.8 ) B 1.8
3auera
Kontpoins camocTostensHo# pabotsl (KCP) 4 - - -
[Tpomexxyrounas arrectarus (MKP) 0,2 - - -
Hroro: 108 34 34 35,8
Paznensl qucnuminHel, n3y4aeMeie B 6 ceMecTpe.
6 cemecTp
KonnuaecTBo yacoB
Ne AynutopHas BueayauropHas
HaumenoBanue pasnenon Bcer YAHTOP YAUTOP
pasnena o pabota pabota
JI 113 CpPC
YpaBHeHUs TapaOOIMIECKOTo THIIA.
1 OCHOBHBIE 3aJ1a4d U METOJIbI UX 32 16 16 -
pereHus
VYpaBHEHUS SJUTUITUYECKOTO TUIIA.
2 OcHoBHbI€ 3a51aun. Teopus 48 22 24 —
TOTeHIMaNa
[IpuMeHeHne UHTETPATBHBIX
3 |mpeoOpa3oBaHUil K pelICHHIO 3a/1a4 16 10 6 —
MaTeMaTHU4eCKo (PU3nKu
O0630p MpoKACHHOr0 MaTepuaia u
4 b IPOUA P 9,8 - 2 9,8
MIpUEM 3a4eTa
Htoro no pazgenam AUCUUILIMHBI 105,8 48 48 9.8
KonTponas camoctositenpHOM paboTsl (KCP) 2
[Tpomexxyrounas arrectamus (MKP) 0,5
[TonroroBka K NpoMeKyTOYHOMY KOHTpouro | 35,7
HToro:TpynoeMkocTb 144

[Tpumeuanue: JI — nekmuu, [13 — nmpaktudeckue 3anatusi, CPC — camocTosTenbHas paborta
cryaenta, KCP — koHTpoirpyemas camocTosiTenbHast padora.

2.3 ConepxxaHue pa3iesioB AUCHUNIMHBI:

Cwmectp 5
Ne HanmenoBanue Comepanme pasena ®opMa TeKyIero
pazneina KOHTPOJIS
1 2 3 4

ITocTanoBKa U [Ipenmer u 3agaun MaTeMaTU4ecKoil Qpusmke, ee KonTpoabHas
KJaccuukanms MECTO B €CTECTBO3HAaHHMH. BBIBO/I OCHOBHBIX ypaB- |pabora (1), ompoc

1. |3amau HEHMI MaTeMaTHueckoi ¢pu3uku. HauanbHeie u 10 pe3yabTaram
MaTeMaTHYeCKON  |rpaHu4HbIe ycaoBus. [loctanoBKa 3axad. 3anada BBITIOJTHCHUS
buzuku Komm. Teopema KoBaneckoil. KoppekTHoCTb 10- JOMAILHUX U




HaunmenoBanue

®opMa TeKyIero

No Conepxanue paszzaena
pazneina KOHTPOJIS
1 2 3 4

CTAaHOBKH 3aJ]a4 MaTeMatudeckou ¢pusuku. [Ipumep CaMoOCTO-
Anamapa. [ToHsTHe 0600IIICHHBIX PELICHNH 331a4 | ATEIbHBIX paboT
MareMaTtudeckor pusuku u mpoctpancTBa Codo-
nesa. [IpyHiun cyneprno3unuu aiis ITUHEHHBIX 3a-
a4 MatemaTuaeckoi ¢pusnku. Kinaccudukanuys
YPaBHEHUI BTOPOI'O MOPSAAKA, TUHEUHBIX OTHOCH-
TEJNBHO CTAPUIMX IIPOU3BOJHBIX. XaPaKTEPUCTUKH.
[IpuBeneHre ypaBHEHUN K KAHOHUYECKOMY BHU]Y.

YpaBHeHust 3agaya Komu 1151 BomHOBOro ypaBHeHus. @opmyna | KoHTponbHas

runepbonuueckoro |[lanambepa. CymiecTBoBaHUE, €TMHCTBEHHOCTH, Y- |paboTa (2), ormpoc

Trma. OCHOBHEIE

TONYMBOCTH pemienus. O6o0mennoe pemenue. Pe-

0 pe3ysibTaTaM

3a/la4yd ¥ METOABl  |LIEHUE 3a/a4 Ha noaynpsmou. @opmyisl [IyaccoHa |  BBIIIOJIHEHUS
UX pELICHUs u Kupxroda. KoppekTHOCTh TOCTaHOBKH 3a/1a4u JIOMall. ¥ CaMOCT.
Komu nyst BoiHOBOrO ypaBHeHust. 3anaya Komm pabor
) JUIsl HEOTHOPOJIHOTO YPAaBHEHMUS.
' Kpaesbie 3anaun 1151 BOIHOBOro ypaBHeHus. Pop-
Myiibl ['puHa. TeopeMbl €TMHCTBEHHOCTH, YCTOM-
ynBocTU. 3anava lltypma—JInysumia. Meron pas-
nenenus nepeMeHHbIX (Pypre). Teopemsr cyiecT-
BOBaHHUs. PelieHrie HE0JHOPOAHBIX 3aa4 METOIOM
Oypre. Dynkiun beccens. 3amaya o koedbaHUN
KPYTJI0i MEMOpaHBlL.
Bapuanuonnsie OCHOBHBIE TOHATHS BAPUALIMOHHOTO MCUUCIICHHUS: Onpoc
METO/bI B IIOCTaHOBKA 3a]1a4M, ypaBHEeHUe Diinepa-Jlarpanka
3 MaTeMaTU4eckol |IKcTpeMyMmbl PyHKITMOHAIOB. Bapuanms ¢pyHKIN-
" |pusuke oHaJ1a. BapuanvoHHbIE 3a1a41 B MAaTEMaTUYECKOU
¢uzuke. Bapuanmonnas 3aaya st UHTErpajia
DHEPIHHU.
Cemectp 6
Ne HanmenoBanue Comepanme pasena ®opMa TeKyIero
pazzena KOHTPOJIA
1 2 3 4
VYpaBHeHust HauanbHO-KpaeBble 3a1a4u 111 YpaBHEHUS TEIIO- KonTponbnas
napabonuyeckoro |[mpoBogHOCTH. [Ipunimn Mmakcumyma. Metog @ypre paborta,
tuna. OCHOBHBIE  |pELICHUs KpaeBbIX 3a1a4. Teopemsbl eIuH- OmpocC 1O
3aJla4i U METOJIbl  |CTBEHHOCTH, ycToH4YMBOCTU. CylllecTBOBaHHUE pe- pe3ysibTaTam
1. |ux peueHus nmieHus. 3agava Ko s ypaBHEHUs TEIIONPO- BBITTOJTHEHUS
BOJHOCTH. TeopeMbl €qMHCTBEHHOCTH, YCTONYH- JIOMalll. ¥ CaMoCT.
Boctu. OyHnamenTanpHOE penienue. MaTerpan pabor
[Tyaccona. d-pynkuus Jupaka. 3agaun Ha
nosynpsimoit. Meron dyaknmii ['puna.
YpaBHeHUs OO1u1me cBoicTBAa TAPMOHUYECKUX (DYHKITHIA. KonTponbHas
ammnruyeckoro  |[IpuHIMN MakcuMyma it rapMOHHYECKUX pabota
tuna. OcHoBHble  |GyHKUMHA. Oneparop Jlamnaca B KpUBOJIMHEHHBIX
2. |3amauun. Teopus KoopauHatax. DyHIaMeHTaIbHOE PEIIeHUE

IIoreHuuaia

ypaBHeHus Jlamiaca (B mpocTpaHCTBe, Ha
miockocTH). KpaeBble 3amaun ajist ypaBHEHUN
Jlannaca u Ilyaccona. TeopeMbl €TMHCTBEHHOCTH.
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Haumenosanue dopma TEKYIIETO
No Conepxanue paszzaena
pazzena KOHTPOJIA

1 2 3 4

®yukiuu ['puna 3agaun Jupuxie. UHTerpanbHbie
ypaBHeHus1. Teopus noreHuuana. CpejeHue
KpaeBbIX 3aJ1a4 K UHTETPaIbHbIM YPaBHEHUSIM.
CyuiecTBoBaHuE penieHusi. MeTos pa3aeneHust
MEPEMEHHBIX pPeIleHUs] KpaeBbIX 3a7a4 B
MPOCTEHINX 00IaACTSX.

[Ipumenenue [IpeoOpazoBanue Jlamnaca. [IpeoOpazoBanust dypbe Onpoc o
MHTETPAIbHBIX (9KCTIOHEHITAIBHOE, Sin-, COS- IPeoOpazoBaHusl, pe3yabTaTam
3 npeoOpa3zoBanmii K |[KoHeuHbIe. [IpeoOpazoBanus beccens, Memnmmna. BBITIOJTHEHUS
" |pemienuto 3amau  |[IpuMepsl npUMEHEHHS] UHTETPaIbHbIX JIOMaIll. ¥ CaMocCT.
MaTeMaTUYeCKol  |MpeoOpa3oBaHMil K PEIICHHUIO 3a/1a4 pabot
buzuku MaTeMaTHYeCKON (pU3MKH.

2.3.1 3ausaTHA JEKIIMOHHOI0 THIIA

Cemectp 5

Pa3znen 1. Ilpeamer u 3amaun MareMaTudecko (U3HMKE, €€ MECTO B €CTECTBO3HAHHH.
BbIBOo OCHOBHBIX ypaBHEHMH Maremarnyeckod (usuku. HauanbHble ¥ TpaHMYHBIC YCIOBHSA
(2 9.). ITocTanoBka 3amad. 3amaya Komm. Teopema KomaneBckoil. KoppeKkTHOCTh MOCTaHOBKH
3amad Maremarndeckoi ¢usuku. [Ipumep Anmamapa (2 4.). IloHsATHE OOOOIIECHHBIX pEIICHUI
3amauy MaTemMaTudeckor ¢u3uku W mpoctpancTtBa CoOosieBa. [IpuHIMI Ccymepro3uiuu Ajis
JTUHEHHBIX 3amad MaremMatudeckod ¢usuku (2 4.). Knaccudukaius ypaBHEHHI BTOPOTO
MOpSAJKA, JUHEHHBIX OTHOCUTEIBHO CTapIIMX MPOU3BOJHBIX. XapakTepucTuku. [IpuBenenue
YPaBHEHUI K KAHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3amaya Komm mns  BomHOBOoro ypaBHeHus. Dopmyna JlamamOGepa.
CymiecTBoBaHME, €IWHCTBEHHOCTh, YCTOMYHMBOCTH pemieHus (2 4.). OO000IIeHHOE pelieHue
3amaua Komm s HeogHOpOAHOTO ypaBHeHUs (2 4.). Pemenue 3amau Ha mosrynpsiMoit (2 4.).
®opmyner [lyaccona u Kupxroda (2 4.). KoppekTHocTh mocTaHoBkH 3amaud Komm mms
BOJIHOBOTO ypaBHEHHUS (2 4.).

KpaeBbie 3amaum juiga BonHOBoro ypaBHeHus. Popmynbsl I'puna (2 u.). Teopewmsl
€IMHCTBEHHOCTH, ycToWunmBocTU. 3amada I[ltypma—JluyBmmis (2 4.). Meton pasnmeneHus
nepemeHHbIX (DPypre) (2 u.). Teopembl cymiecTBoBaHus. PelieHre HEOAHOPOAHBIX 3agad
metoaoM Dypee (2 4.). Dynkiuu beccenst. 3amaua o kosiebaHUM KpyTiioil MeMOpaHsI (2 4.).

Paznen 3. OcHOBHBIE MOHATHS BapUAIMOHHOIO MCUMCICHUSA: TMOCTAHOBKA 3aJayH,
ypaBHeHUe Jiinepa-Jlarpamka. Dxcrpemymbl (GyHKIIMOHANOB. Bapuanus ¢yHkiuonana (2 4.).
Bapuanmonnsie 3amaunm B MareMaTHdeckod Qusuke. Bapuanmonnas 3agada JIsi WHTETrpaia
sHeprud (2 4.).

Cemectp 6

Pa3znen 1. HawanpHo-kpaeBble 3aiauu sl ypaBHEHMS TEIJIONPOBOAHOCTH. I[IpmHimn
Makcumyma (2 4.). Meton ®ypre pemieHus: kpaeBbix 3aaad (4 4.). Teopembl €TUHCTBEHHOCTH,
ycroitunBoctd. CymiectBoBanue pemeHuss (2 4.). 3amava Komwm aig  ypaBHEHUA
TEIJIONPOBOJHOCTH. Te€opemMbl €IWHCTBEHHOCTH, YCTOMYHMBOCTH (2 4.). DyHAamMeHTaIbHOE
pemenue. HMurterpan Ilyaccona. O-¢pymkums [Jupaka (2 49.). 3agaum Ha MOTYNPSIMOIL.
Pacnipoctpanenue kpaeBoro pexxuma. Meroa gpyukiuii ['puna (4 4.).

Pazgen 2. Omneparop Jlammaca B KpHBOJMHEHHBIX KoopAauHaTax. PyHIaMEHTaJIbHOE
pemenue ypaBHeHus Jlarmutaca (B MpocTpaHCTBE, Ha IUIOCKOCTH) (2 4.). OOmme CBOMCTBa
rapMoHu4eckux GyHkuui. [IpuHINT MakcuMyMa JUTst rapMOHUYecKux GyHKuui (2 4.). Kpaesbie
3amaun s ypaBHeHud Jlarumaca m Ilyaccona. Teopembl emuHCTBEHHOCTH (2 4.). DYyHKIIUU
I'puna 3amaunm Jupuxne u Heiimana, ux cBoiictBa. (2 4.). Iloctpoenue ¢ynkmuu I'puna
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BHYTpEHHEH M BHemHel 3amau Jupuxie ms mapa (2 4.). CnencrBus uz popmynsl [lyaccona (2
4.). [Torennuan o6bema u ero cBoiicTBa (2 4.). [loBepXHOCTHBIC TIOTEHITUANIBI U UX CBOMCTBA (2
4.). Unterpanpubie ypaBHeHus (2 4.). CBeneHue KpaeBbIX 3a/lad K WHTETPAIbHBIM YPaBHEHUSM.
CymectBoBaHue pemeHusd.(2 4.). Meroa pas3zneneHusl NEPEMEHHBIX PELICHHs KpaeBbIX 3a/1ad B
npocTermux obaacTsax (2 4.).

Paznean 3. IIpeoOpaszoBanue Jlamaca (2 4.). [IpeobpazoBanust @ypbe (3KCIOHEHIUATIBHOE,
sin-, cos- mpeobpazoBaHusi, koHeuHble (4 4.). IlpeoOpaszoBanus beccemns, Memmuna (2 4.).

[Ipumepsl mpUMEHEHHs MHTErpajibHBIX NpeoOpa3oBaHUIl K PEIICHHIO 337ad MaTeMaTHYeCKOi
busuku (2 4.).

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

1. bynak B.M., Camapckuii A.A., TuxonoB A.H. CO0opHUK 3amay 10 MaTeMaTH4eCKOU
¢usuke; 2. EBnokumoB A.A., ITanosa A.B., Pyouos C.E. YpaBHeHus MaTeMaTHueCKON (DUBHUKH.
Meroanueckue ykaszanws; 3. AntyanH K.K. Meronsr matematnueckoit ¢usuku; IlaBmoBa A.B.,
Pybuos C.E., CmupHoBa A.B. IlpumeHeHne HHTETpaabHBIX MpeoOpa3oBaHUM K PEIICHUIO 3a/1a4
JUIs ypaBHEHUH B YAaCTHBIX IIPOM3BOAHBIX. METOAMUYECKHE YKa3aHUs.

Cemectp 5

Pazgean 1. YpaBHEeHUSI B YaCTHBIX MPOU3BOJHBIX, MOPSAIOK, TUHEUHOCTb, OJHOPOIHOCTD,
npuMepbl. BeIBOA ypaBHEHMS MallbIX IMOMEPEUHBIX KOJIEOaHWH CTPYHBI M MANbIX MPOJOIBHBIX
KOJIeOaHWI CTEp)KHS, MHTETPATLHBIN 3aKOH COXpaHEHUs KOJIMYeCTBa ABWXKEHUs. HaudambHble U
rpaHu4Hble ycinoBus. [loctaHoBKa 3aaady.

NeNe 11, 15, 12, 16, 18, 20, 22 (1, rm1aa 2), 1-4 ctp. 8 (2).

BriBoag ypaBHEHMS TEIUIONPOBOJHOCTH, WHTETPAJbHBIA 3aKOH COXPAHEHUS JHEPIUH.
BriBon ypaBHeHus muddy3um, WHTErpadbHBI 3aKOH COXpaHEHHs KOJWUYECTBA BEIECTBA.
Hauanbnabie u rpannunsie ycinoBus. [locraHoBKa 3anay. BeiBoa ypaBHEHH TMIPOJAMHAMUKU U
aKyCTHKH. YpaBHEHHS yCTaHOBUBIIUXCS MponieccoB. [ pannunbie ycnoBus. [locranoBka 3a1ay.

3,7,12 (1, asa 3), 3, 4, 6, 7 (1, rmasa 4), 6-9 c1p. 9 (2).

Knaccudukanmst ypaBHeHUN 2-TrO mMOpsaka MHOTHX mepeMeHHbIX. Kiraccudukamms
ypaBHEHHI 2-TO TOpsAKAa C JBYMS HE3aBUCHUMBIMH IIEPEMEHHBIMH, XapaKTePUCTHUECKOE
ypaBHEHHE U XapaKTepUCTHUKH. [IpuBeneHne ypaBHEHHH ¢ ABYMs HE3aBUCHMBIMH ITEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHHS C TMOCTOSHHBIMH Ko3(p¢durmenramu). [IpuBeneHue
YPaBHEHUH C IBYMS HE3aBUCHMBIMH IEPEMEHHBIMH K KaHOHHYECKOMY BHIYy (ypaBHEHHS C
nepeMeHHbIMH KO3 durmenramu). IlpuBeneHue ypaBHEHHH € JBYyMsS HE3aBHCUMBIMU
HepeMEHHBIMH K TIPOCTEHIIEMY BUILY

24-27 (1, rasa 1), 28, 29, 2, 4,5 (1, rmasa 1), 1-9 (2), 6-11 (1, rasa 1), 1,5,7 c1p. 13
(2), 12-16 (1, rmasa 1), 7,9, 14-25 (2)

Pa3nen 2. Metos XapakTepuCTHK PeIIeHUsT YpaBHEHUH TUNepOorueckoro Tumna. Pemenne
3agaun Komm amst ogHOMepHOTO BOTHOBOTrO ypaBHeHus. @opmyna JlanamOepa. Pemenue 3amau
Ha TMOJYyOpsIMOM JUIsi OAHOMEPHOTO BOJIHOBOTO ypaBHeHHs. Pemienne 3amaun Komm miist
ypaBHEHUS TUNEPOOIMYECKOTO TUIA B MPOCTPAHCTBE U HA TuiockoctH. @opmynsl [lyaccona u
Kupxroda. Merog ®ypre pemieHus KpaeBbIX 3a/1a4 A1l ypaBHEHUN TUTIEPOOTUIESCKOTO THTIA.

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

Pa3nen 3. Bapuannonnslie 3a1aun.
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848,850,853, 851,854,855 (3).

Cemectp 6

Pa3znen 1. Pemenue HauanpbHO-KpaeBBIX 3a7ad JJIs YpaBHEHUW MapaOOJIMUecKOro THIIA.
Metox @ypre. Metox @yphe perieHuss HEOAHOPOAHBIX 33434 JUIsl ypaBHEHHUH MapaboIndecKkoro
tuna. Pemenne 3agaun Komm niia ypaBHeHus temionpoBogHoctu. @opmyna [lyaccona.

30, 33, 34,35 (1, riasa 5), 9 (1, rmasa 5), 1-7, 11 crp. 33 (2), 700,702,704 (3), 9,17 ctp.
33 (2), 20,24,25 c1p. 34 (2), 66,68 (1, rmasa 3), 1-4 c1p. 24 (2), 79,80,86 (1, roasa 3).

Pa3nen 2. N'apmonnueckue pynkiuu. OCHOBHBIE CBOMCTBA. Perenue KpaeBbIX 3aaa4 s
ypaBHeHus Jlamnaca B npocteimux obnactax. Meron @ypoe. Metog @ypbe perieHus: KpaeBbIX
3a1ay g ypaBHeHus [lyaccoHa B Kpyre u KojbLe.

14 (a-n), 15 (1 riasa 4), 13 (6-¢), 17-19 (1 rmasa 4), 29, 30,31 crp. 34 (2), 30-32, 34 (1

riasa 4)

Pa3nean 3. [IpeobpazoBanue Jlamnaca, [Ipeo6pazoBanue Oypre (IKCIIOHEHIIMAILHOE). Sin-,
cos-mipeoOpazoBanust Oypbe Ha MOTYMPSIMOM, KOHEUHbIe TpeoOpa3oBanus Dypee.

180,182 (1 rmasa 2), 88,89 (1 rnasa 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).

[Ipy wW3yyeHMHM JUCUUIUIMHBI MOTYT TPHMEHATHCS  BJCKTPOHHOE OOy4YeHHe,
JTUCTAaHIIMOHHBIE 00pa3oBaTeIbHbIe TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 JIaGopaTopHbIe 3aHATHS

Y4eOHBI TIaH HE TpeaycMaTpuBaeT JIA0OPATOPHBIX 3aHATHH 10 JUCHUTLIINHE
«YpaBHEHUS MaTeMaTHYECKON (PUBUKI.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX padoT (POEKTOB)

VY4eOHbIi TIaH HE MpeaycMaTpUBAET KYypPCOBBIX pabOT MO TUCHUIUIMHE «YpaBHEHUS B
YACTHBIX MTPOU3BOIHBIX).

2.4 llepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTeyeH s JAJI51 CAMOCTOSATEIbHO padoThI
00y4YaIIHUXCS MO TUCHHUILINHE

[TepedeHp yueOHO-METOAMIECKOTO 00ECIICUEHUS TUCITUTIIIUHBI 110

Ne Bun CPC BBITOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |[logroroBka k|1. YpaBHeHus maremarnveckoi (u3uKH (AJIECKTPOHHBIA pecypc, cpeaa
TEKYyIEMY MoyabHOTO 00y4enus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meroanueckue yKazaHMs 10 OpraHU3allMM U BBIIOJHEHUIO

CaMOCTOSITEIIbHOM pabOThI, yTBEp)KICHHbIE Ha 3acelaHuu Kadenpbl
MaTeMaTu4eckoro  MOJAEIUPOBaHHMA  (aKylbTeTa  KOMIBIOTEPHBIX
TexHomoruii W mpukitagHod marematukn OIBOY BO  «Kyol'Y»,
rpotokoi Ne 10 ot 30.03.2018

2 HpopaGQTKa 1.  Antyaun K.K. Meronbl matemaruyeckoin gusuku. M.: upexr-Menua,
Marepuaa 2014. 123 c. [OnexkrpoHHBIi  pecypc]. - Pexum  jgocrtymna:
http://biblioclub.ru/index.php?page=book&id=240552.

2. Kapuesckuit M.M. Jlekiuu 1mo ypaBHEHHSM MaTeMaTH4eCKOH (DU3HKH.
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CII6.: Jlamp, 2016. 164 c. [OnektpoHHBI pecypc]. - Pexum mgocryma:
https://e.lanbook.com/book/72982.

3. Omneitruk O.A. Jlekuun 00 ypaBHEHHSAX C YACTHBIMHU MPOU3BOAHBIMU. M.:
Wzn-Bo "Jlaboparopust 3manuii”, 2015. 263 c. [DnekTpoHHBIA pecypc]. —
Pexxum mocrtyma: https://e.lanbook.com/book/70703.

4. TlerpoBckuii N.I'. JIekiun 00 ypaBHEHHSIX C YaCTHBIMH ITPOU3BOIHBIMHU.
M.: ®uzmatiut, 2009. 404 c. [OnexkTpoHHBI pecypc]. - Pexxum nocryna:
https://e.lanbook.com/book/59551.

5. HWmeua A.M. YpaBaenus matematndeckon usuku M.: DUIMATIINT,
2009. 192 c¢. [OnexktpoHHBIM  pecypc]. - Pexum  pmoctyna:
https://e.lanbook.com/book/2181

6. Tuxonos A.H., A A. Camapckuii. YpaBHCHHUSI MaTeMaTHYECKOW (DU3HKH.
M.: U3a-80 MI'Y, 2004. 798 c.

Y4eOHO-MeTOANYECKHUE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS U BOCTIPUATHS HHPOPMALIIH:

JUis 1L ¢ HapYIICHUSIMU 3PEHUS

— B TIe4aTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnia au1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jis vI ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

2.5 CamocTosiTeIbHOE U3yUeHHE PA3/1eJ10B IUCIUILIHHBI

Lenpto caMmocTOSATENbHOW pabOTHl SBISETCS YIriyOJleHue 3HaHUM, TOJTYYEHHBIX B
pe3yabTaTe ayTUTOPHBIX 3aHATUH, BHIPA0OTKA HABBIKOB WHIMBHIyaJbHON PabOTHI, 3aKpeIieHNEe
HaBBIKOB, C(POPMUPOBAHHBIX BO BPEMS MPAKTUUECKUX 3aHATHUH.

CopepxaHue NpPHUBEIECHHOM OCHOBHOM M JIONOJIHUTEIBHON JIUTEPATypbl IO3BOJISET
OXBaTHUTh HIMPOKUI KPYT 33J1a4 U METOJI0OB MaTeMaTUYECKON (PU3UKU.

Cemectp 5

Pasnen 1. [IloctanoBka 3amau maTemMaTHdyeckod ¢(u3uku. HekoppekTHbie 3amauw;
Knaccudukanuss ypaBHEHHH B 4YacTHBIX IPOM3BOAHBIX BTOpOro mnopsjaka. KaHoHunyeckue
¢dopmbl. ConpsiKeHHBIE ONIEPATOPHI.

JIurepatypa [O 1-3, ] 1].

Pa3znen 2. 3agava ¢ maHHBIME Ha XapakTtepucTtukax (3amada ['ypca). CyliecTBOBaHHE H
€IMHCTBEHHOCTh pEIICHUs 3aJaud C JaHHBIMH Ha XapakrepucTukax; Meron Pumana;
Crneuunanbable QyHKIIMK MaTeMatuyeckoil ¢usuku. Kinaccuyeckue opTOroHaIbHBIE MOJTUHOMBI.
VYpasuenue beccens u nunuHIpUYEcKre )YHKIHH.

Jlureparypa [O 1-3, 1 9].

Paznen 3. OcHOBHbIC MOHATHA BapHALMOHHOTO MCUUCICHUS ((PYHKIMOHAN, JIUHEHHBIE U
KBaJpaTUyHble  (DYHKIIMOHAIBI, OJKCTpeMyMbl  (yHKmuwonana); [Ipocreiimme  3amaun
BapUAIMOHHOTO UCUMCIICHUS (3a/1aua 0 OpaXUCTOXPOHE, H30MIEPUMETpUYECKas 3a/1aua).

Jluteparypa [O 1-3, 19, 10]

Cemectp 6
Pa3nean 1. 3amaun, npuBOASIINE K YPAaBHEHHUSIM MapabOJUYECKOro THIa. J[omosHuTeTbHbIE
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yCIIOBUSL M TOCTaHOBKAa KpaeBbIX 3ajad JUlisl ypaBHEHMH mapabonmdeckoro tumna. IIpeaenbHbie
ciydan; OyHKIMS UCTOYHUKA [T YPaBHEHUS NapaboIMYecKOro THIIA.
Jluteparypa [O 1-4, 1 1, 9, 10].

Paznen 2. YpaBuenue [enpMronblia B HEOTpaHWYEHHOM 007acTH. YCIOBHUS HM3ITy4YCHHUS;
OCHOBHBIE TIOHATHSI TEOPUHM WHTErpalbHBIX ypaBHeHUH; [lomuuomer Jlexxannpa. Chepudeckue
(mapossie) ¢pyakuu. Meron @ypbe pelieHus BHyTpeHHeH 3aaaun Jupuxie i mapa.

Jluteparypa [O 1, /1 9, 10].

Paznen 3 Kiaccuueckue muTerpanbHbie npeodpaszoBanus (Pypre, Xankens, MeminHa,
Jlanmaca, KonrapoBuua—JleGeneBa, Memnepa—®oxka). HMHTErpanpHbie TpeoOpa3OBaHUS
0000I1IeHHBIX (PYHKITHIA.

Jlureparypa [/ 1,7, 9].

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B cootBerctBun ¢ TpeboBanusiMu DPI'OC B mporpamMma JUCIHHUILIMHBI «YpaBHEHUS
MaTeMaTHYeCKOW (PU3MKM» MpeyCMaTpUBAET UCIIOIB30BAaHUE B YUEOHOM MpOLIEcce pa3InyHbIX
0o0pa30oBaTeNbHbIX TEXHOJIOTWH: YTEHHE JIEKIUM C UCHOJIb30BaHUEM MYJIbTHMEIUNHHBIX
TEXHOJIOTH; METOJI MaJIbIX TPYIII, pa300p MPAKTHUECKUX 3aad.

KomnbroTepHble TEXHOJOTMH MPEIOCTaBIAIOT CPEACTBA PAa3HOIUIAHOBOI'O OTOOpasKEeHHS
AJITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.

[Moxxon pazbopa KOHKPETHBIX CUTYAIMi MIMPOKO UCIIOJIB3YeTCsl KaK MperoaaBaresieM, Tak
n OakalaBpaMHd BO BpeMs JICKIIMA W aHajIu3a pe3yJbTaTOB CAMOCTOSITEIBHOW pabOTBL. IDTO
00yCIIOBJIEHO TEM, YTO B IMPOIIECCEe MOJACTUPOBAHUS YaCTO BCTPEUAIOTCS 3a/auH, JJIsi KOTOPBIX
€IMHBIX MOJXO0A0B He cyiecTByeT. [Ipu uccieoBaHuy U pelIeHny KaXkJ10i KOHKPETHOH 3a1auun
UMEETCs, KaK MpaBUJIO, HECKOJIBKO METOJOB, a 3TO TpedyeT pa3dopa W OLEHKH LeJIon
COBOKYITHOCTHU KOHKPETHBIX CUTYallHi.

[Tpu o0yueHHH UCTIONB3YIOTCS CIEAYIOMNE 00pa3oBaTeIbHbIE TEXHOIOTUH:

— TexHonoruss KOMMYHHKAaTHBHOTO OOydeHHsi — HampaBieHa Ha (OpMHUpPOBaHUE
KOMMYHHUKATHBHOW KOMITETEHTHOCTH CTYIEHTOB, KOTOpas sIBIsETCS 0a30BOM, HEOOXOIUMOM AJIst
aJlanTalyy K COBPEMEHHBIM YCJIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— Texnonoruss pa3sHOypoBHEBOTO (IU(DPEPEHIMPOBAHHOTO) OOYyYEHHUS] — TMPEAToiaract
OCYIICCTBJICHHUC IO3HaBaTEIbHONU ACATCIBHOCTH CTYACHTOB C y‘-IéTOM HUX HWHAWBUAYAJIbHBIX
CIOCOOHOCTEH, BO3MOXXHOCTEH M HMHTEPECOB, IMOOIMIPSS WX PEaTn30BbIBATH CBOM TBOPUYECKUM
IHOTCHI Al CO3Z[3HI/I€ 1 HCIIOJIB30BAHUEC JUATHOCTHUYECKUX TECTOB SABJIACTCA HEOThEMIIEMOH
YacThIO TaHHOM TEXHOJIOTHH.

— TexHonoruss MoAyiabHOTO O0Oy4YeHHS — TPEAyCMATpUBAET JAEJCHHE COACpKAHUS
JTUCLUMIUIMHBL Ha JOCTaTOYHO ABTOHOMHBIE pa3zenbl (MOIYJHM), MHTETPUPOBAHHbBIE B OOLIMii
KypC.

— HuadopmarmmonHo-kommyHukanmonaeie  TexHosorun (MKT) -  pacmmpstor pamku
00pa30BaTeNLHOTO MPOIlecca, MOBHIIIAS €ro MPAKTHYECKYI HaNpaBIE€HHOCTh, CHOCOOCTBYIOT
MHTCHCU(PHUKAIIUN CaMOCTOSITENIbHOM pabOThl ydaluXCsl M TOBBIIIEHUIO [M03HABATEIbHON
AKTUBHOCTH.

- HHTCpHCT-TGXHOHOFI/IH — MOpCAOCTABIAIOT IIMHUPOKUC BO3MOKHOCTU [JII TIOUCKA
uHOopMalnH, pa3pabOTKU HayUYHBIX TPOEKTOB, BEICHUS HAyUYHBIX UCCIIEJOBAHUA.

— TexHonoruss MHAUBUAYATH3aUN OOY4YEHHS — IOMOTaeT pPealr30BBIBATh JHMYHOCTHO-
OPUEHTHUPOBAHHBIA TOJXOJ, YYHUTHIBas HMHIUBUAYyaJIbHbIE OCOOCHHOCTH M TOTPEOHOCTH
yUalIXxcs.

— IlpoexTHast TexHOJNOTUS — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHE COLMAIBLHOTO
BBaHMOHeﬁCTBHH ydqamuxces € OCJbI0 PCHICHUA 3aJadd, KOTOpad OMNPCACIBICTCA B pPaMKax
npodecCuoHaNbHOM MOATOTOBKH, BBIACISASA Ty WIM UHYIO IPEIMETHYIO 00J1acTh.
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— TexHonorust 0Oy4eHUSI B COTPYIHHUYECTBE — peajM3yeT HJCI0 B3aWUMHOIO OOy4YeHHS,
OCYHICCTBJIAA KaK HWHAWUBUAYAJIBbHYIO, TaK W KOJUICKTUBHYIO OTBCTCTBCHHOCTHL 3a PCIICHHC
y4eOHBIX 3a71a4.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIUICHUSI — CIIOCOOCTBYET (HhOPMHPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOM KPUTUYECKM OTHOCHTHCS K HMH(MOpMAIMH, YMEHHIO
oTOupaTh HH(POPMAIIKIO JIJIS PEIICHUS MTOCTABICHHON 3a/1auu.

KoMmnekcHoe HCIIONIL30BAaHUE B y‘Ie6HOM Mponecce BCCX BbINICHA3BAHHBIX TEXHOJOT Ui
CTHUMYJIUPYIOT JIUYHOCTHYIO, HWHTEJUICKTYaJbHYI0 aKTHBHOCTh, Pa3BUBAIOT MO3HABATEIBHBIC
MPOIECCHI, CIOCOOCTBYIOT (OPMHUPOBAHHMIO KOMIIETEHIIM, KOTOPBIMH JIOJDKEH 00JanaTh
OyIyIIMIA CTICTIHAIHCT.

OcHOBHEIE BUIbI UHTCPAKTUBHBIX O6pa3OBaT€HLHBIX TEXHOJIOTUH BKJIIOYAIOT B 08651:

— pabota B ManbIX rpymnmnax (KOMaHze) - COBMECTHAsI ACSITENLHOCTh CTYACHTOB B TPYIIIE
1OJT PYKOBOJICTBOM JTHJIepa, HAINpaBIICHHAs Ha pelIeHHe OOmIei 3amadd MmyTéM TBOPYECKOTO
CJIOKCHUA PC3YJIbTATOB HHHHBHI{yaHBHOﬁ paGOTBI YJICHOB KOMaHIbI C JCJIICHUEM HOJIHOMOYUN U
OTBETCTBCHHOCTH;

— aHaTM3 KOHKPETHBIX CUTYAIlMi - aHAIHW3 PEaTbHBIX MPOOJIIEMHBIX CHUTYAIMi, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpPO(deCCHOHATBHONW NeATEIbHOCTH, U TOUCK BapHaHTOB
JYYIIUX PEIICHUI;

— pa3BUTHE KPUTUYECKOTO MBIIUICHHUS — 00pa3oBaTelbHAs NEATeILHOCTh, HAIlPaBICHHAS
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOTro, pe(JIeKCHBHOTO MBIIUICHHUS, CIIOCOOHOTO BBIIIBUHYTH
HOBBIC UJICH U YBUICTh HOBBIE BOZMOKHOCTH.

[Mogxom pa3bopa KOHKPETHBIX 3aJad M CUTyallMd I[IUPOKO HWCIONB3YEeTCsS Kak
npernoiaBaTesieM, Tak W CTYyJEHTaMH BO BpeMs JICKIHH, JTAOOPAaTOPHBIX 3aHATHA W aHan3a
pPE3YNBbTaTOB CaMOCTOSITEIbHONW pPabOThl. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUU U
pEIICHNH KakI0W KOHKPETHOW 3a/laud HMMEETCs, KaK IPaBHIIO, HECKOIBKO METOAOB, a 3TO
TpeOyeT pazdopa u OIEHKH IEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIUH.

Oouee
Bit sasis Hcnonb3yeMbie HHTEpaKTHBHBIE 00pa30BaTeIbHbBIC COIIUICCTRO
TEXHOJOTHH
JacoB
Cemectp Crnaiin-nexiuu. OOCyKIeHUE CIIOKHBIX
T 1 BOIIPOCOB: YPpaBHEHHS THIEPOOTHMUECKOTO 2
trna. OCHOBHBIE 3aa4l U METOJIbI UX
pereHus
[TpakTuyeckue 3aHATUS B pexuMax
5 113 2 | B3aMMOJICUCTBUS «IIPEMOIABATENb — CTYIEHT» 8
U «CTYJEHT — cTyAeHT» (pa3aen 1)
Crnaiig-nexiuu. OO0CyKIeHre CI0KHBIX
T 1 BONPOCOB: [[puMeHeHNe HHTEeTPATbHBIX 10
npeoOpa30BaHM K PEIICHUIO 3a7a49
6 MaTeMaTHYeCKOW (PU3UKH
[TpakTudeckue 3aHATHS B peKHIMax
I13 2 | B3aMMOJEHCTBHUS IIPENOAABATEIb — CTYJEHT 10
U «CTYIEHT — cTyAeHT» (pa3aen 1)
Hroro 36

Lenp nexkuyuu — 0630p METONOB IMOCTPOCHHSI MAaTEeMATHYECKUX MOJENEH Ha OCHOBE
YpaBHEHHH B YaCTHBIX MPOM3BOJAHBIX, 3HAKOMCTBO C TMpoOjeMaMH U  ammnapaToM
MaTeMaTuueckoi (u3uku. Ha JIeKIusIX CTyIeHThI MOTYyYaroT o0Iee MpeACcTaBlIeHUE O TOIX0Aax
U METOJ[aX MCCIIEIOBaHMs U PEIICHHUs 3a/1a4 MaTeMaTH4YeCKON (DU3HKH.

Hens npakmuueckoco 3amamus — HAyYUTh TPUMEHSATH TEOPETHUUYECKUE 3HAHUS TPHU
PELIEHUH U UCCIIEI0BAaHUH KOHKPETHBIX 3a]1a4.
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Tewmbl, 3a7aHUs W BOMPOCHI ISl CaMOCTOSITENIBHOM paboThl MpHU3BaHbI CHOPMUPOBATH
HABBIKM TIOMCKa HMH(OpPMAIMU, YMEHUS CaMOCTOSTEIBHO PACIIUPSTh U YIIYONATH 3HAHHS,
MOJTyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHIHA.

[Moxxon pa3dopa KOHKPETHBIX CHTYAIM IIUPOKO HCIOIB3YEeTCS KaK MPErno/iaBaTesieM,
TaK U CTYJEHTaMH IIPU MPOBEACHUN aHAIN3a PE3yIbTaTOB CAMOCTOSITETLHON PabOTHI.

Jlis i1l ¢ OTpaHWYEHHBIMU BO3MOXHOCTSMHU 30POBbSI MPEIyCMOTPEHA OpTaHU3aIUs
KOHCYJIbTAIMM C MCIOJIb30BAHUEM DJIEKTPOHHON MOYTHI.

JUJis 1L ¢ HApYIICHUSIMU 3PCHUS

— B TIe4aTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnig Ui ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jis vI ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armnapara:

— B IIeYaTHOU opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IPEyCMOTPEHA OpraHu3alus
KOHCYJIbTALIUH C UCIOJb30BAHUEM DJIEKTPOHHOMU IOYTHI.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

4. OueHOYHbIE U METOAUYECKHE MATEPHAJIbI

4.1 OueHOYHbIe CpeACTBA I TEKYLIero KOHTPOJS YyCINeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCcTaAllul

OreHOuHBIE CpelcTBa IpeJHAa3HAuYeHbl Ul KOHTPOJISL M OLEHKHM 00pa3oBaTEeNbHBIX
JOCTIKEHUH O0OY4YaloIIMXCsl, OCBOMBIIMX MPOTrpaMMy YUeOHOH IUCIMIUIMHBI «YpaBHEHHS
MaTeMaTHYeCKOH (PU3UKU».

O1eHOUHBIE CPEACTBA BKIIOYAIOT KOHTPOJIbHBIE MaTE€pUaibl U IPOBEACHUS TeKYyIIero
KOHTPOJIsl B pOpME KOHTPOJIBHBIX pabOT, 3aUETHBIX 3aJjaHUN U IPOMEKYTOYHOI aTTeCcTAlliu B
dopme 3amaHmii K 3a4eTy, BOIPOCOB K IK3aMEHY M MPUMEPOB IK3aMEHAIIMOHHBIX 3aj1ay.

O1eHOUHBIE CPENCTBA JUCLMIUIMHBI COCTOMT M3 CPEICTB TEKYIIEro KOHTPOJA (CM.
NpUMEpPHBbIC BapUaHThl CaMOCTOSTENILHBIX 3aJaHHi, 3ala4 M BOMPOCOB) M IPOMEKYTOUHOU
aTTecTauu (3auera ¥ SK3aMeHa).

B KkadecTBe OIIGHOUHBIX CPEIACTB, MCIOJB3YEMBIX JJIS TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH, INpeJIaraeTcs NepedeHb BOMPOCOB MO pasjieaM, KOTOpble POpadaThIBAIOTCS B
npolecce OCBOEHHUS Kypca, a TakKe BapHaHThl KOHTPOJBHBIX paboT. JlaHHBIN mepedyeHb
OXBaTBhIBA€T BCE OCHOBHBIE pa3elbl Kypca, BKIIOYas 3HAHUS, IOJydaeMble BO BpeMs
CaMOCTOSITENIbHOM PaOOTHI.

ATTrectanus 1mo y4eOHON AMCIUIUIMHE MPOBOAMTCS B BUJIE 3aueTa (5 ceMecTp) 3aueTra u
sK3aMeHa (6 cemecTp). DK3aMEHAIIMOHHBIA OMIJIET COJEPXKHUT JBa TEOPETUYECKUX BOMpOCa U
3agauy. CTyI€HT FOTOBUT OTBEThI HA OWJIET B MMCbMEHHON (hOpME B T€UEHUE YCTAHOBJIEHHOTO
BpeMeHH. [lanee sK3aMeH NpoTeKaeT B popme codeceI0BaHus.

CTpyKTypa OlleHOYHBIX CPEICTB IJIsl TeKYIIeld U MPOMEeKYTOYHOI aTTecTalnu

HanMmeHoBaHME OIEHOYHOTO CPEICTBA
No Kona u nHammeHoBanue
PesynbraTel 00ydeHns N IIpomexyTtounas
/I HMHIMKATOpa Texymmwii KOHTPOJIb
aTTecTanus

OIIK-1 Cnoco6eH npuMeHATh PyHAaMEHTAIbHBIC 3HAHUS, TIOTyYEeHHBIC B 00JaCTH MaTeMaTHIECKUX U (HMITH)
€CTECTBEHHBIX HAYyK, U UCIIOJIb30BATh UX B MPOPECCUOHATIBHOM JACATEIbHOCTH

HOIIK-1.1 (06.016 A/30.6 | Bnangeer OCHOBHOH
1 31.3) CrocobeH MpPUMEHATh | TEPMUHOJIOTHEH M MOHATHHHBIM | 3aueTHbBIE 3aJaHUS Bomnpoc Ha 3x3amene 1-32
(yHIaMeHTalbHbIC 3HaHWA, | alnapaToM MaTeMaTH4eCKOH
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MOJy4YeHHble B  00JacTa
MaTeMaTH4YeCKUX M  ecTe-

CTBEHHBIX HayK, u
HCIIOJNIL30BATh nux npu
aHamse npeIMEeTHO I
obactu

¢busuKu

HOIIK-1.2 (40.001 A/02.5
3H.2) OTeuecTBeHHBIH U
MEXyHapOAHbBIA OIBIT B B
obiacTd MaTreMaTH4eCKUX M
(M) ecTeCTBEHHBIX HAayK, U
HCTIOJIb30BaTh ux B
po¢eCCHOHATEHON
JISSITEITEHOCTH

3Haer OCHOBHBEIC 3aJa4yu,

ypaBHCHHS u METO/IBI
MareMaTH4ecKol  (DH3HKH;
(busnueckuit CMBICIT

OCHOBHBIX MOHSTHH 1 (PaKTOB
MareMaTH4ecKol (U3UKHA |
cheprl UX IPUMEHEHWIST

3adeTHBIC 3aJaHUS.
Ormpoc 1o pazaenam
1-3 (5 cemectp), 1-3
(6 cemectp)

Bomnpocs! Ha 3x3ameHe
1,2,32

HOIIK-1.4 (06.016 A/30.6
v.1) Hcnonb3oBath
CYLIECTBYIOIIIME  THIIOBbIE
pemieHns M IIa0JIOHBI OpHU
aHaJIM3€ BXO/HBIX JAHHBIX

YMeeT KOppEeKTHO MOCTaBUTh
3a1aqy u ONpeeNIUTh
KpaeBbI€ YCIOBUSA

Kontp. 2,3 (5
cemectp), 1-3 (6
CeMecCTp), 3a4ETHbIE
3aganus. Onpoc no
pazzuenam 1-3 (5
cemectp), 1-3 (6
ceMecTp)

Bomnpocs! Ha sk3ameHe
8-13, 15, 19-21, 25,
28-31

HOIIK-1.7 (40.001 A/02.5
Tn.2) [IpoBenenue
HaOMIOeHNIT U WM3MEpeHHH,
COCTABIICHUE UX OINMCAHUU U
(hopMyIHPOBKA BHIBOTOB

VMeeT  aHAIMTHYECKH  H
YUCJICHHO peIiaTh OCHOBHBIE

3aJ1a9u MaTeMaTHISCKOMN
(bu3uKu u KOPPEKTHO
HUHTEPIPETHPOBATH

TNOJIYUYCHHBIC PC3YJIbTAThI

KonTtp. 1 (5
CceMecTp), OTpocC o
BBIBOZY OCHOBHBIX
YpaBHEHHUU U
MMOCTAaHOBKAM XaJjad

Bomnpoc Ha sk3amene
3-5,9,12,20,21, 27

HOIIK-1.8 (40.001 A/02.5
Op.2) JleaTenbHOCTD,
HampaB/iCHHas Ha pEIICHHE
3aj1a4 aHAINTHYECKOTO
xapakrepa,
MPEIIOJIATAIONINX BBIOOp U
MHOT000pa3ue  aKTyaJbHBIX
CHOCO0OB pelleHHs 3a/1a4, C
HCTIOJIE30BaHAEM
(GyHIaMeHTaIbHBIX 3HAHHI,
HOJNYy4eHHBIX B 00JacTu
MaTeMatuyeckux W (Win)
€CTECTBCHHBIX HAYK

3HaeT OCHOBHbIE aHATUTUYECKHE
U YHCJIEHHBIE METOJBI PELICHHs
ypaBHEHUI B YaCTHBIX
MPOU3BOHBIX

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OIIPOCHI IO pasjenam 2-
3 (5 cemectp) u 1-3 (6
ceMecTp)

Bonpoc Ha sk3amene 9-—
22,25-31

Ipo¢heCCHOHATIBHOM AeSTETFHOCTH

OIIK-3 Cnioco6eH npuMeHATh 1 MOAU(UIINPOBATH MaTEMATHUECKHE MOJICIH JIJIsl peIeHMs 3a/1a4 B 001acTH

HOIIK-3.1 (06.016 A/30.6
3u.3) Uemn w 3agmaum
MPOBOJIUMBIX HCCIICAOBAHUI
H  pa3paboTOK,  METOJbI

MaTeMaTHYeCKOro
MOJIEIIMPOBaHUS JULSt
pemieHuss 3agad B 00IacTH
npodeccHoHaNbHOI
JeATEIIbHOCTH

YMeeT nepeBecTH 3ajady Ha
S3BIK  TU(PepeHaIbHBIX
YpaBHEHHMH C  YaCTHBIMHU
NPOU3BOAHBIMHU;  BBIOMPATH
METOIbl PpeIICHHs IOCTaB-
JICHHOH 3a[a4n

KonTp. 1 (5 cemectp)

Bomnpoc Ha 3x3aMeHe
3-5,9,12,20,21, 27,
MMOCTAHOBKA
9K3aMEHAIIMOHHOMN
3aJa4d U
WHTEPIIPETAIHS
penieHus

HOIIK-3.2 (40.001 A/02.5
3u.1) Ilenmu w  3amaum
HNPOBOIMMBIX HCCIIEI0BaHUI

3HaeT MOJEIHM  OCHOBHBIX
MIPWIOKEHUH Teopuu nud-
(bepeHIanbHbIX ypaBHEHHH;

Bomnpoc Ha sx3amene
3-5,9,12, 20,21, 27,

HOIIK-3.3 (40.001 A/02.5
3n.2) OrteyecTBeHHBIH U
MEXIYHApOIHBI ONBIT B
COOTBETCTBYIOIIIEH 00IacTH
HCCIICIOBAHUIA, METOBI
MaTeMaTHYECKOTO

JJIEKTPOHHBIE TEMaTUYECKUE
pecypchl  [UIs  YrIIyOJCHHS
3HAHUU no n3ydaemMon
JTUCIIUTUIHHE; 3HaeT
MaTeMaTHIECKHe MOJICNH

3ayeTHble 3a1aHMA.
Omnpoc o pasaenam
1-3 (5 cemectp), 1-3
(6 cemectp)

)it pa3paboToK, MeToAbl | YMECT CTPOUTH HpOCTCfIH.II/IC ITOCTaHOBKA
MaTeMaTHIECKOTO MaTeMaTHIeCKHe monemn | Kontp. 1 (5 cemectp) | sK3aMeHAITMOHHON
MOZACTMPOBaHHA I | cTaHZAPTHBIX ¢$u3mgecKnx 3a71a4u 1
pemenus 3anad B 0ONACTH | poneccoB, CONEPIKATEIBHO UHTEpIpeTanus
npogeccroHanbHoMH UHTEPIPETUPOBAT pereHust
JACATCIIBHOCTH

PE3YNbTATHI

Ymeer KCIIO0JIb30BaTh

BOHpOCLI Ha 3K3aMCHC
1,2,32
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MOJCITUPOBaHHS IJIs | OCHOBHBIX MIPUIOKESHUH
peuieHusa 3a4a4d B obnacTu TEOpUH LlI/I(i)(l)epeHIlI/IaJ'ILHLIX
npodeccHoHaNbHOI ypaBHeHuiA
JACATCIIBHOCTHU
HOIK-3.5 (06.016 A/30.6
V.1) AHanm3upoBatb
BXOJHBIC J@HHBIC, criocoGen | YMEET — BBIOMPATh  METOAbI
NpUMEHATh W Momndu- pemem.m nocrasieHHoi | Kontp. 1 (5 cemectp) Bompocs! 3K3amena 3—
9 | uupoBaTe MaTeMaTHYSCKHE | 3aJaYH; conepxkarenbHo | Ompoc no pasaeny 1 5 22
MOJENH JUlsl PELICHUs 33184 | HHTEePIPETUPOBATH (5 cemectp) ’
B 001aCTH | pesyipTaTh
po¢heCCHOHATEHON
JACATCIIBHOCTHU
Brnaneer naBbikamu pemenust | Konrp. 1 (5 cemectp) | Bompocs! sk3amena 3—
3ajaun U uHTepnpertauuu | Ompoc no pazgeny 1 | 5,22
MOIIK-3.6 (40.001 A/02.5 | pesynpratos B Tepmunax | (5 cemectp),
¥.3) TIpuMeHATs  METOABI | poyyeanyoit obnacty; | pasmenam 1,2 (6
TPOBC/ICHHA SKCICPUMEHTOB, | o ypo-MeToMuecknM — am- | cemectp)
10 | maremaTuueckoe MOJIEITH-
poBaHME AJIs PELICHUA 3a]a4 TiapatomM  TeOpHH ,I[I/I(I)(b?-
B obmacth  mpodeccu- | PEHIMATBHBIX  YpaBHEHHH;
OHAJILHOM JEeATENBHOCTH HaBbIKaMHU MOCTPOCHUA
MareMaTHYEeCKUX  MoJesel
(U3HYECKUX NPOLIECCOB
HOIIK-3.9 (40.001 A/02.5 Konrp. 1 (5 cemectp) | Bonpoc Ha sx3ameHe
Tn.1) IlpoBemenne skcme- 3-5,9, 12, 20,21, 27,
PHUMCHTOB ¢ Bmaneer MetomaMu ucclie- IIOCTaHOBKaA
|1 | MCMOMBSOBAMMCM — METOOB | 1\ panus Momeneii ¢uznaec- 9K3aMEHAIIMOHHOU
MaAaTCMaTH4YCCKOI'o
MOACIMPpOBaHUs B COOTBET- Knx HpOHCCCOB sajain u
CTBUM C YCTAaHOBJICHHBIMHU UHTCPUPETAIMA
MTOJTHOMOYHSIMHE pemeHus
HOIIK-3.10 (40.001 A/02.5 Konrtp. 1 (5 cemectp) | Bonpoc Ha 3k3amene
Tn.2) IIpoBenenue 3-5,9,12,20,21, 27,
HAOJIOCHUN ¥ W3MepeHui, | YMeer CO/IepKATEIBHO MOCTaHOBKA
12 | cocraBneHne ux onMcaHuii U | HHTEPIPETUPOBATH 9K3aMEHAIIHOHHOM
(opmynHpoBKa BBIBOLOB, C | pe3yJbTaThl; 3aJa4d U
HNPUMEHEHHEM 3 MHTEPIPETAIIs
MaATCMaTHYCCKUX MOACIICHU peH.IeHI/IH
HOIIK-3.11 (40.001 A/02.5 Kowntp.3 (5 cemectp) Bompoc na sx3amene 9-—
Ip.2) JlesarenbHoCTb, Kontp 1-3 (6 cemectp), | 22, 25-32
HanpasieHHas Ha pelemue | SHACT ~ OCHOBHBIC  METOMBL | gppochino pasienanm 2-
3amaq aHaymuTH4eckoro | PELICHUA 3allad MaTeMaTh— | 3 (5 cemectp) u 1-3 (6
Xapakrepa, YeCKOi (1)I/I3I/IKI/I; OCHOBHbBIC CeMeCTp)
13 | mpenmonararomux BBIOOP M | IMPUKIIATHBIC IAKETHI,
MHOroo0pasie akTyalbHBIX | KCTIONB3YEMBIE JUISL PEILCHHUS
CHOCOOOB pelleHHs 3a7a4 Ha ypaBHEHHI B YACTHBIX
OCHOBE METOZIOB | 11 0113B0aHBIX
MaAaTCMaTH4YCCKOI'o
MOACIMPOBAHUS
I1K-3 Crnioco6eH akTHBHO y4acTBOBATh B MCCICAOBAHUU HOBBIX MaTEMaTHYECKUX MOJIETIeH B €CTECTBEHHBIX HayKax
Bnaneer ocHoBHO Tepmu- | Konrp. 1 (5 Bomnpocs! Ha ’k3ameHe,
HOJIOTUEH W MOHSATHHHBIM | CEMECTp), OIPOC MO 3-7,14, 18,23
anmnapaToM MaTeMaTHYECKOH | MOIESIM,
UIK-2.1 (06.016 A/30.6 (U3UKN; OCHOBHBIMH aHAJU- | OMHCHIBAEMBIM
3n.3) [IpenmetHast o6nacTh 1
14 | meromsi  marematmueckoro | TAICCKHMH H IMCICHHBIMH | YPAaBHEHHSMH B
MOJISTHDORAHHS p | METOMAMH  DEIICHUA  YpaB- | 1aCTHBIX
€CTECTBEHHBIX HAYKa HEHUH B YaCTHBIX IHPOU3- | IPOU3BOJHBIX
BOJHBIX; yMmMeer  paspa-
0aThIBaTh ANTOPUTM IIpPHMeE-
HSIEMOT'0 METOJa PELICHHUs
HIK-2.2 (40.001 A/02.5 | 3naer Meroabl uncienHoro | Kourp. 1 (5 cemectp) | Bompoc Ha ok3amene
3u.1) llemn w®  3amaum | aHAJIM3a,  UMETh  YETKOE 3-5,9,12,20,21, 27,
15 | mpoBomMMBIX HCCIICIOBAaHHI | MPEINCTABICHHE O  BHIAX MOCTaHOBKA HK3aMEHa-
u paszpaboTok B | MaTeMaTUYECKUX  MOJICIICH, LIMOHHOM 3a7a4M U UH-
CCTCCTBCHHBIX HayKa OCHOBAaHHBIX Ha YHCIIEHHBIX TEepHpETAIHs PEIICHIS
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crocobax HXx
MOCTPOCHHUM, O YHUCICHHBIX
METOJaX peanu3aiuu
MaTEMAaTUYECKUX MOJENEN

METOJIaX, O

HIIK-2.3 (40.001 A/02.5

YMeer MOJIL30BATHCA crpa-

3aueTHEBIE 3alaHusl.

BOI'[pOCLI Ha 3K3aMCHC

31.2) OredecTBeHHbI u | BOYHOH MatemaTuueckoi | Ompoc mo pazzenam 1,2,32
16 MEXIyHApOOHBIH ONmBIT B | JUTEeparypoir mo wmarema- | 1-3 (5 cemectp), 1-3
HCCIIEI0BAHUH THYECKOM (usnke u | (6 cemectp)
MaTCMaTHYCCKUX Moneneﬁ B COOTBeTCTBy}OH.lI/IMI/I pecyp_
€CTCCTBCHHBIX HayKa CaMHU CeTH I/IHTepHeT
Ymeer TIPUMEHSTH Ha | Kontp. 1 (5 cemectp) | Bompocs! 3x3amena 3—
UIK-2.4 (40.001 A/02.5 | MPaKTHKe Metoabl | Ompoc mo pazmeny 1 | 5,22
31.4) Meroas! nposenerus | TACICHHOTO aHanm3a; | (5 cemecTp),
9KCIIEPUMEHTOB u | p€aan3oBaTtb YUCJIEHHBIH pasaciamMm 1,2 (6
17 HaOmoaeHuit, 0000menns U | AITOPUTM  MPOrPaMMHO € | CEMECTp)
0o0paboTki MHGOPMAIUK B | [IOMOILLBIO
UCCIENI0BaHNH HOBBIX | YHCTPYMEHTAIBHBIX CPENCTB
MATEMAaTHYCCKUX MOACIICU B u l'[pI/[KﬂaﬂHLIX HpOFpaMM;
CCTCCTBCHHBIX Hayka aHAIM3UPOBATh IOJIYYEHHbIE
pe3yNbTaThI
Buaneer MeToIaMu u | Kontp. 1 (5 cemectp) | Bompocsl 3x3amena 3—
g?K'2'6 ((26'016 A/30.6 npueMaMu  TIOJy4YeHUs | 5,22
1) HASHPOBATL | oporemaTH3aniy  3HAHMH B
BXOJHBIC JaHHBIC npu v
18 . | obmacTm MaTeMaTHIECKOH
INPOBEACHNUN HCCIENOBAHNU
MaTeMaTUYECKUX MOJEIEH B busnkm, yMmeer
CCTECTBEHHBIX HayKax AHAIM3UPOBATh IOJIYUYEHHbIE
pEe3yNbTaThI
Bnaneer ymenuem camocto- | Kontp. 13 (5 | Bompoc Ha sx3amene
SITEIBHO OCYILECTBIATH BHI- | cemectp), 1-3 (6 | 3-5,11, 12,
HIIK-2.8 (06.001 D/03.06 00p METOIUKH pCIICHUS U | CeMecTp) 15,16,19,25, 28, 29
Ta.2) TpoekTnpoBanue | 1,crpoenus anroputMa Toit
CTPYKTyp  JaHHBIX  IIpH o .
WM MHOM 3aJ]aud; HaBbIKaMU
19 | paspaboTke M HPOBEACHUH 2
HCCIIeIoBaHM Hopnx | AABaTh  TONHBIA  aHau3
MatemaTHaeckux Mozenei s | PE3Y/IPTATOB  PCINCHMA M
€CTECTBCHHBIX HayKax OLCHNBATh T'PAaHULBI IIPUME-
HUMOCTH BBEIOpPaHHOTO
MeToj1a
MIK-2.10 (40.001 A/02.5 | fimeer ueTkoe mpeaCTaB- Bomnpoc Ha 5k3aMeHe
T/:[(.SZ) . Hposenem{e JCHHE O BHAaX MaTeMaTH- 3-5,9,12,20,21, 27,
HADIOZICHHH M M3MCPCHHH, | yocyyx  Mopenelf, OCHOBaH- MOCTaHOBKA
COCTaBJICHUC HX OIIMCAaHUH U o
20 HBIX Ha YUCJIEHHBIX MeTonax, | KoHrtp. 1 (5§ cemectp) | sKx3amMeHauMOHHON
CI)OpMyJ'IPIpOBKa BBIBOJOB IIpH 6 o
nposenerun  nccenosammii | © CNOC00aX MX MOCTPOCHH, 3a/1a4u U
Maremarndyecknx mozeneii s | 0 MCTONax — pealusallnu HMHTEpIPETALA
€CTECTBCHHBIX HAYKaX MaTEeMaTHYSCKUX MOJICIICH peumicHuA
Brnaneer ocHOBHOUW Tepmu-
HUIIK-2.11 (40.001 A/02.5 | Hoorue H HOHATHUUHBIM
Ap-2) HesTenbHOCTD, | ammapaToM MaTeMaTHIeCKON
HalpaBJICHHAA HA PCIICHUC | (hy3uKK; OCHOBHBIMHU aHaJH-
3aad  AHAIMUTHYECKOTO Xa- | rouecion i b ypc/IeHHBIMU Kowntp.3 (5 cemectp)
pakTepa, MNPEAINOoararolIix Kontp 1-3 (6 cemectp),
METOJaMU pEeUIeHHs] ypaBHe- Bompoc Ha sk3amene 9—
21 | Beibop u  MHOrooOGpasue o OIPOCHI IO pa3aenam 2- 272531
AKTYyaJIbHBIX crocobop | HMM B HACTHBIX  IPOM3- | 5 (5 cemectp) u 1-3 (6 ’
pellenns 3anad, paspaborku | BOAHBIX; MCTONIaMH M| cemectp)
HOBBIX MaremaTndeckux | IPUEMaMHu  IIOJYy4CHUA U
MoOzeNle B eCTeCTBeHHbIX | CHCTEMAaTH3alluM 3HaHUU B
HayKax obmactu MaTeMaTH4eCKON
(bu3uKu
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CooTBeTcTBHE KOMIIeTeHIM, (OPMHUPYEMbIX NPU U3yYeHUH TUCUMILUIUHBI, H BU0B
3aHATHH

Bune! 3agstuit dopMbBI KOHTPOIIS
[Tepeuenn A p p

KOMITETCHITHIA i T1a6. Ip. KCP CPC

OIIK-1 + + + + |- KonrponbHas pabota;

— 3auer;

— Omnpoc mo  pe3yiapTaram
CaMOCTOSITENTbHON PabOTHI;

— Dk3aMmeH

OIIK-3 + + + + |- KonrponbHas pabdoTa;

— 3auer;

— Omnpoc mo  pe3yiabTaram
CaMOCTOSITENIbHON PabOTHI;

— Dk3aMmeH

MK-2 + + + + |- Ompoc mo  pesyabTaram
CaMOCTOSITENTbHON PabOTHI;

— Konrponsnas pabora;
— DOK3aMeH

TunoBblie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepPUAJIbI, He00X0ANMBIE IJIl OLleHKH
3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XapPAKTEPU3YIOLIHME ITANbI
¢GopMupoBaHNs KOMIIETEHUM B Mpollecce 0CBOEHHUS 00Pa30BaTeJIbHON MPOrPpaMMBbl

IIpumepHoe conep:kaHue KOHTPOJbHBIX PadoT

1. KortponpHas Nel (ITocTtaHoBKa 3a1au MaTeMaTUueCKon (PU3UKH).

[TpumepHbIe 3a1a4n KOHTPOIBHOM padoTs! Ne 1

Bapuanr 2
ITocraBuTh KpaeBylo 3a1auy:

Yipyruii CTepKeHb IEPEMEHHOIO0 CEYeHUS S (x) , KOHIIBI KOTOPOI'0 YIPYrO 3aKPEIUICHBI
(koo dumment ympyroro 3akperuieHus k), COBEpIIAaeT CBOOOJTHBIC Mallbie MPOAOIHHBIC
KoJIeOaHus1, BEI3BaHHbIE HEKOTOPHIM HavaJlbHBIM BO3MYyIIeHHEM. [ lI0THOCT Macchl paBHa p(x )

, MOJyJIb yrpyrocts — £ (x )

Bapuanr 2
ITocTtaBuTh KpaeBylo 3aauy:

Bbokosas moBepxHOCTh crepks 0<x </ rtemnousonupoBana. HauanbHas Temmeparypa
CTCpXKHS HYJEBas, OOUH KOHEI IOAJEP)KMBACTCA IIPU HYJIEBOM TeMIeEparype, a Ipyrou
TEIUION30JIMPOBaH U ¢ MomeHTa ! = 0 neficTByeT pacmpeieieHHbIi BHYTPEHHHN HCTOYHHK
TEITa MOIIIHOCTH ¢(X).

Bapuanr 3
ITocraBuTh KpaeByro 3a1auy:

21



bokoBass MOBEpPXHOCTb CTEP)KHA TEIUIOM30JMPOBaHA, A Ha KOHLAX IPOMCXOIUT
KOHBEKTHBHBII TEIUIOOOMEH CO CcpeJamH, TemIeparypa KOTOpbIX u1 W u2. HauvanbHas
TEMIIepaTypa CTEPKHS HyJIeBast

2. KontponbHnas Ne2 (IIpuBeneHre kK KaHOHUYECKOMY U MPOCTEHIIEMY BUIY YPaBHEHUH C
JBYMsI HE3aBUCUMBIMU MTEPEMEHHBIMHU ).

EBmoxumoB A.A., TlaBnoBa A.B., Py6moB C.E. YpaBHeHus: MareMaTndecko (U3HKH.
Meroanueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 c1p.15.

[TpumepHBbIe 31291 KOHTPOIBHOU padoThI Ne 2

BapuanTt 1
1. TlpuBecTu K KAHOHUYECKOMY BUIY YPaBHEHUS:
0*u o'u
a) S5 =X =0, x<0;
ox oy
0%u 0u 0u
2 2
X +6x - =0.
6) ox? Y Ox0y Y oy 2

2. IlpuBectu K nmpocTeiieMy BUI1Yy YpaBHEHHE:
uy, +4ul, +4u +3ul +6u, =0,

Bapuant 2
1. TlpuBecTy K KAHOHMYECKOMY BUAY YPABHEHUS:
o’u  ou
a) y—x—2= 0, x>0;
d%u 0%u 0%u 1 Ju

+y =0.

+ —_
0x0y oy* 20y

2. llpuBectu K mpocTeiiIeMy BUAY ypaBHEHUE!

u, +2u, +5u, +Eux +2u,=0.

Bapuanr 3
1. TlpuBecTy K KAHOHMYECKOMY BUAY YPABHEHUSA:
2 2 2
a)xzatheryaquyZaLZl:O.
ox 0x0y oy

2. llpuBectu K mpocTelIIeMy BUAY ypaBHEHUE!
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" " " ' r
Buy, —5Suy, —2u;, +3u, +u, =0.

3. Konrtponpras Ne3 (Pemenue 3amaun Komm 11t ypaBHEHUN TUTIEPOOIUIECKOTO THIIA.
Pemenue 3amaun Komm 1 3aa4 Ha MOTyNpsIMOM JIsI BOTHOBOTO YPaBHEHUS ).

EBnoxumoB A.A., IlaBnoBa A.B., PybuoB C.E. VYpaBHeHuss mareMaTHuecKoll (QHU3HKH.
Meroaunueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 ctp.22.

[TpumepHbIe 331291 KOHTPOJIHHOU paboThI Ne 3

BapuanTt 1
Haiitu pemenue 3agaun Komu:

P - ' e
a)u, —u,—12u, =0, |x|<00, y>0; ul =€, u,|,=0.

|, ==

"o__..n .
0) U, =u, +xsint, >0, 0= 311

x|< 0; u|t=0 =3¢, u
PeH_H/ITB HaanBHO-FpaHI/ILIHBIe 3aa4n.
a) u =%, x>0, t>0, u(x,O) =x’, u,'(x,O) =X, u(O,t) =1

6) 4u, =u +6xt, x>0, >0 u(x,0)=cosx, 1(x,0)=0,(0,¢)=sint

Bapuanr 2
Haiitu pemenue 3anaun Kommn

a) u, —4u, +3u, =0, |x|<o, y>0; ul,_,=0, u,|_,=sinx.
n=9ul 4 x>+, t>0, |x|<oo; u|_ =x’sin /|, =cos 2
6) Uy =9ul +x , , |x juj_,=x X, Uy, = X.

Pemuts HavdaJIbHO-TPAaHWYHBIC 3a1a1U:

a) ut’; :u;xi x>0, t>0, u(x,0)=sinx, u,(x,0)=1, u,(0,r)=cost

Bapuanr 3
Haiitn pemenue 3agaun Komm

a) u, +u, —2u

=0, |x|<oe, y>0; ul_y=cosx, u,l|_,=1-sinx.

o) uy =4ul +(x+1), >0, [x|<oo; uf_ = In(x>+1) u' -

= cos 2x.
0
Pemmts HavYaJIbHO-TPAaHWYHBIC 3a1a1U:
x>0, >0, u(x,0)=x", u/(x,0)=3x,u/(0,£) =9t

" o_ "
a) Uy =%

xXx

23



6) 25u, =u! +e*, x>0,1>0 u(x,0)=x, 1/(x,0)=sinx, u(0,¢)=sin¢

4. KontponmbHast Ne 4 (Meton ®ypbe pemieHus CMEUIaHHBIX 3a1ad sl ypaBHEHHI
TUIEepOOINYECKOT0 U NapabdOoIMYECKOrO THIIOB).

EBmoxumoB A.A., IlaBmoBa A.B., Pyomor C.E. VpaBHeHuss MatemMaTH4eCKOW (DHU3UKH.
Meroanueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 c1p.34.

[IpumepHbIe 3a1a91 KOHTPOJIBHOM padoThl Ned

BapuanTt 1
Pemmts cmemnianabie 3aa4uu.

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

) U, =U,, +u+xt(2—t),t>0,0<x<7z, u (0,6)=1>, u (7,t)=1*,u(x,0)= cos 2x.

Bapuanr 2
Pemutes cMmenranabie 3aJa4u:

a) U, =161t >00<x<1 u (0,0)=0, u(l,1)=0

xx?

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

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

Bapuant 3
Pemmts cmemnianabie 3aa4uu.

a) Uy =4y +1,0>0,0<x <] u (0,6)=0, u (I,1)=t,u(x,0)=0, u,(x,0)=0.
6) U =9uy +2u,t>0,0<x <l u(0,6)=0, u(l,t)=0,u(x,0)=1.

5. KonrponbHasg Ne 5 (Meron @ypre penieHus KpaeBbIX 3ajad A1 ypaBHeHu# Jlamnaca
u Ilyaccona).

EBmoxumoB A.A., IlaBmoBa A.B., Pyomor C.E. VpaBHeHuss MatemMaTH4eCKOW (DHU3UKH.
Meroanueckue ykazanus. NeNe 29-31 ctp. 34.

[IpumepHbIe 3a1a41 KOHTPOJIBHOU paboThI N5

Bapuanrt 1
1. Haiitu pyHKIIMIO, TApMOHUYECKYIO B KPYyTe X+ y2 <1, y1oBIeTBOPSIONIYIO TPAHHYHOMY

_ U2 _ 2 _
yCJ‘IOBI/IIOu|x2+y2:1— x*—y' -4

2. Haiit hyHKIMIO, YIOBIETBOPSIOILYIO B KOJbIle 1< X+ y2 <4 ypasunenuro ITyaccona

" "o_ _ —
ug+u, =—4xy, u =y, u x2+y2:4—0.

X2 -%—y2 =1
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Bapuant 2

1. Haiit yHKIUIO, TADMOHUYECKYIO B KOJIbIle 1 < X+ y2 <4, yIOBJIETBOPSAIOILYIO TPAHMYHEIM

ou
YCIIOBHSM 0) — =0, ux2+y2:4:y—9
on I
2. Haiftu ¢pyHKIHIO, YIOBIETBOPSIONLYIO B Kpyre X+ y2 <4 ypasuenuto ITyaccona
" "o_ _ _
U, +u}y X, )P -4
Bapuant 3

1. Haiitu ¢pyHKINIO, TADMOHMYECKYIO B KpyTe X+ y2 <1, ynoBieTBOpsIOIIYI0 TPAHUYHOMY

ou
YCIIOBHIO — =0
on L
o 2 2
2. Haiiti QyHKIHIO, YIOBIETBOPSIOILYIO B Koublle 1 < X™ + )y~ <4 ypasuenuro ITyaccona
"oy =1 0 ou B
U, +u, =1 ¥ rpaHUYHBIM YCIOBUSIM u|x2+y2:1_ o =X.
nj. =4

IIpuMmepHbIe popMyJIHPOBKH HHAUBHAYAJIBHBIX 3a]aHUHI

1. Bocnonp3oBarbCsi CpeaCTBAMH MAaTEMaTHMYECKUX IIAKETOB JUIS PEIIEHUS 3aJa4d U
BU3yaJIN3aLUU PE3YJIbTATOB.

Ha xpyrnyio memOpaHy, 3aKpeIUIeHHYIO 0 Kparo, JAeWCTBYET BHEIIHSS rapMOHUYECKas
cunma  g(x,/)=psin@t, HENPEepHIBHO paclpejeleHHas II0 BCEH IUIOMAMM MeMOpaHbL.

[IpoBepuTh, 4TO BBIHYXCHHBIE KOJeOaHHS MEMOpPaHbl BBIPAXKAIOTCA PaBEHCTBOM (R — paamyc
MeMOpaHbI)

2. Bocrnonb3oBarbcsi CpeAcTBAaMU MaTeMaTHUYECKUX IMaKETOB JUISl pEUICHUs 3aJaudl U
BU3YaJIM3alH Pe3yJIbTaTOB

[unuaap paauyca R HarpeT J0 TeMIepatypsl I, W OXJIaXAACTCS ¢ MOBEPXHOCTH TAaKHM

00pasoM, 4To ee TemIeparypa, HauuHas ¢ MomeHrta ! =0, mommepxuBaeTcs MOCTOSHHON |
paBHOM Hymo. HalTu 3akoH paclpenciieHHs TeMIeparypsl, CUYUTas, 4YTO PACIPEIEICHUE
TEMIIEPATYPHI BO BCEX IONEPEUYHBIX CEUECHUAX OJUHAKOBO.

3a‘leTHO-3K3aMeHaHI/IOHHLIe MaTepHaJbl s l'[pOMe)KyTO‘lHOﬁ aTTeCTAallun

OcHoBHbIe TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS JUCIMILIUHBI IPEACTABIEHBI B Ta0IHIIE
B BHJEC IMPHU3HAKOB CHOPMUPOBAHHOCTH KOMIIETCHIMHA. TpeOoBaHus QGOpMyIHpYIOTCS B
COOTBETCTBUU €O CTpyKTypoil, npunHsitoi B ®I'OC BO: 3HaTh, yMETh, BIAAETh.
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IIpuMepsI 3a4eTHBIX 32JaHUH
Bapuanr 1
1. TloctaBuTh KpaeBylo 3aaauy:

Vrpyruii cTepikeHb MepPeMEHHOr0 CeYeHHs S (x), KOHI[bI KOTOPOTO YIPYro 3aKperyieHbI
(ko3 duIMeHT ympyroro 3akKperuieHus k), COBepIIaeT CBOOOJHBIC Majble TMPOJOJIbHBIC

Kosie0aHusl, BbI3BaHHbBIE HEKOTOPHIM HavyaJbHBIM BO3MYyIIeHHEeM. [IT0THOCTh Macchl paBHa p(x)

, MOJIyJIb yrIpyrocts — £ (x )
2. llpuBecTu K KAHOHUYECKOMY BUY YPaBHEHHUS:
2 2
ou Ou
a) w2 e 0, x<0;
X
14 14 14 ! I __
6) Uxr +4uy, +4uy, +3u, +6u, =0.
Bapuant 2
1. TloctaBuTh KpaeBylo 3aja4y:

Bokosast mosepxHocth crepxkHs 0 < x </ reronsonuposana. HavansHas temmeparypa
CTEp>KHsSI HYJEBas, OAWUH KOHEI MOJAECPKMUBAECTCS NpPU HYJIEBOM TemmepaTrype, a JApyrou
TEIUIOM30JIMPOBaH U ¢ MomeHTa ! = 0 feficTByeT pacrpeieieHHbIi BHYTPEHHHN HCTOYHHK
TEITa MOIIIHOCTH ¢(X).

2. IlpuBecTd K KAHOHUYECKOMY BUAY YPABHEHUS:
2 2
ou Ou
——Xx—=0,x>0;

2) ox’

0 — =
) u., +2u,, +5u, + Zux +2u, =0.

Bapuanr 3
1. TloctaBuTh KpaeBylo 3aa4y:
bokoBass MOBEpPXHOCTb CTEp)KHA TEIUIOM30JMpPOBAaHA, a Ha KOHLAX MPOHCXOAUT

KOHBEKTHBHBIH TETNIOOOMEH CO cpelaMu, TemIeparypa KOTOphIX u1 u u2. HavanmbHas
TEeMIIepaTypa CTEPKHS HyJieBast
2. llpuBecTd K KAHOHUYECKOMY BUAY YPABHEHUS:

2 2 2

a)x22z+2xy—au+yzaz=0.
X 0x0y oy

" " " ' r
6) 3ug, —Suy, —2u,, +3u; +uy, =0.

IIpumepHBbIil IepevYeHb BONPOCOB, BBIHOCUMbIX HA 3K3aMeH

1. Tlonstue muddepeHuaNbHOTO ypaBHEHHS ¢ YaCTHBIMHU MPOW3BOAHBIME. [locTaHOoBKa
3a/1ay MaTeMaTH4ecKOr (pu3uKh. THITBI KpaeBbIX YCIOBHIA.

2. KoppekTHOCTh MOCTaHOBKH 33124 MaTeMatudeckoi ¢pusuku. [Ipumep Anamapa.

3. BrBox ypaBHEeHHS KoJjieOaHUs CTpYHBI. [IpuMephl ApyruxX ypaBHEHHH MaTeMaTHYeCKOU
bu3uKu.

4. BpIBOJ ypaBHEHHS TEIJIONPOBOIHOCTH.

BriBoA ypaBHEHU THAPOAUHAMUKA U AKYCTUKH.

6. Knaccudukanus muHeWHBIX auddepeHInanbHbIX ypaBHEHHH BTOPOro TOpsJKa B
YACTHBIX MMPOU3BOIHBIX (OOIIMIA CTydaii).

e
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10.

11.
12.

13.
14.

15.

16.

17.
18.

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

32.

Knaccudukanus nuHedHbIx aAuddepeHnnaibHblX YpaBHEHHM BTOPOTro MOpSAKa C JBYMS
HE3aBUCUMBIMU  TIEPEMEHHBIMU.  XapakTepHCTHUecKass MOBEPXHOCTh.  [Ipumepsl
XapaKTEPUCTHK.

[IpuBenenne k KaHOHUYECKOMY BUIY AU (epeHIHATBLHBIX YPAaBHEHH BTOPOTO MOPSIKA
C JABYMs HE3aBUCHUMBIMU IE€PEMEHHBIMHU (TUIIEPOONIMYECKOTO THIA, MapaboiInyecKoro
THUIIA, HJUTMIITUYECKOro TUMa). JIemma 0 xapakTepuCcTHKax

Pemienne 3amaum  Komwm st OJHOMEpPHOrO BOJHOBOrO ypaBHeHuA. Popmyna
JI” AnambGepa

CylllecTBOBaHWE, E€IUHCTBEHHOCTh W YCTOMYMBOCTH pemieHus 3amaun Komm mis
OJTHOMEPHOTO BOJIHOBOTO ypaBHeHHs. OO00IIEHHOE pelLIeHHE.

Pemenne kpaeBbIx 3a71a4 1711 OTHOMEPHOTO BOJIHOBOI'O YPABHEHUS HA MOy PSMOM.
Pemienne 3amaun Komm 11t JBYyXMEpPHOTO M TPEXMEPHOTO BOJHOBBIX YpPaBHEHHM.
®opmyna [Tyaccona. @u3n4ecKkuii CMBICH PEIICHHUS.

Pemenne 3anaun Komn 111 HEOTHOPOAHOTO BOJIHOBOTO YPABHEHHS.

EAMHCTBEHHOCTh M yCTOMYMBOCTh pemieHus 3anadd Komw juisi BOJIHOBOIO ypaBHEHUS
(TpexMepHBIN ciryyail).

Meton @ypse pemieHHs CMEIIaHHBIX 3a7ad JUisl BOJIHOBOTO YpaBHEHHS (IS
OJIHOPOJIHBIX U HEOJHOPOAHBIX YPABHEHUW M TPAHUYHBIX YCIOBUM). EMMHCTBEHHOCTH
peneHusl.

[Ipumeps! pelieHrs CMEMIAHHBIX 33134 (3a1a4a 0 KojeOaHUSX OTPaHMYCHHOUN CTPYHBI,
3a/1aya 0 KoJieOaHUAX KPYTrioi MeMOpaHbl

Oyuknun beccens. CoiicTBa Qpynkimii beccens.

CmemanHble 3aJayd Uil yYpaBHEHMs TeIIonpoBOAHOCTH. [IpuHumm wmakcumyma.
KoppekTHOCTh MOCTaHOBKM CMEIIAHHBIX 3a/a4 ISl YpaBHEHUSI TETUIOPOBOHOCTH.
[Ipumenenne wmerona @yppe K pEHIEHUIO CMELIAHHBIX 3aJad Uil ypaBHEHUS
TEIIONPOBOAHOCTH (OAHOPOAHOTO U HEOJHOPOIHOTO).

Pemenue 3amaun Koy a1 ypaBHeHUs TEIIonpoBoaAHOCTH. Meton pynkiuii ['puna.
Pemenue 3agaun o pacnpocTpaHEHUH TEILIA B TPEXMEPHOM IIPOCTPAHCTBE.

OCHOBHBIE THIIBI KpPAaeBBIX 3a/1ad I YPABHEHUN JJUIANTHYECKOro tuma. [IpuHuummn
MaKCHUMyMa JUIsg TapMOHUYecKux GpyHkuuii. @opmynsl ['puna.

EAMHCTBEHHOCTD PEIICHUs KPaeBbIX 3a/a4 AJIsl YPaBHEHUN SJUIMIITHYECKOTO THIIA.
Oyukuuu ['puna BHyTpeHHuX 3ana4 Jupuxie u Helimana.

[Ipumenenune metona (GyHKuMNA ['puHa K pemIeHUI0 KpaeBbIX 3aaad I ypaBHEHUU
AJUTMIITUYECKOrO TUMA (pellleHne BHyTpeHHEe! 3a1aun Jupuxie ass mapa)

HepasenctBo 'apnaka. CBoiicTBa TapMOHUYECKUX (YHKIUN ((PYHKIIUH, TAPMOHUYECCKHE
BO BCEM IPOCTPAHCTBE, TECOPEMBI O TOCIIEI0BATEIBHOCTAX TAPMOHUYECKUX (PYHKIUH).
OOBEMHBIN ¥ TOBEPXHOCTHBIC MTOTEHITUAIBI U UX CBOMCTRA.

Pemenue 3anau J{upuxie nu HeiimaHna ¢ mOMOIIBIO TOTEHIIMATIOB.

[Ipumenenue wMeroma @Dypbe K PEHICHUIO KpaeBbIX 3alad Uil  yYpaBHEHUU
IIUNTUYECKOT0 TUIA (pellleHne BHYTpeHHeH 3aaaun Jupuxie ansa ypaBHenus Jlammaca
B Kpyre)

Wuterpansaoe npeodpazoBanue Oypbe (omnpeneneHue, CBOWCTBA, IPUMEpP MPUMEHEHUS
npeoOpazoBanus Dyphe K PEHICHHUIO 3a/1a4 MAaTEMATHIECKON (DHU3UKN).

WuTerpansable npeoOpa3oBaHus Ha MOdynpsiMoil (mpeobpazoBanue Jlaraca, sin, cos-
npeoOpazoBanus Dypwe, mpeodpazoBaHue XaHKEIS ).

Bapuamus ¢ynknmonama. OkcTpemMyM (QyHKIMOHana. BapuanuwoHHble 3agauud B
MaTeMaTu4ecKkon (pu3uke.

IIpumepsl IK3aMEeHANIMOHHBIX 337124

Haiitn Qynkmuio u(x,f), ONMHCHIBAIONIYIO MPOIECC MAalbIX TOMEPEYHBIX KoJeOaHui
omHopomnoit crpynel (0,/), 3akperieHHOW Ha KOHIAx. HawanbHblE CMEIEeHUS
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10.

OIUCBIBAIOTCS (PyHKIMEH 3sin%+55in@- Hauanpnas ckopocts paBHa Hymwo. (Cuiy
l l

HATsOXKCHUSA U IIJIOTHOCTH CTPYHBI CHUTATh paBHBIMUA eI[I/IHI/IHe)

Crpyna c 3akperuieHHbIME koHmamu (0,7) komeGnercs TOM JCHCTBHEM  CHJIBI,
pacrpeieieHHON ¢ TUIOTHOCTBIO f{x,¢)=sint. Halitu oTknoHeHHs u(x,f) CTpyHBI, €CIH B
HAYaIbHBII MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIO, & HaYaJIbHBIE CKOPOCTH
onuckiBatoTcst pyHkmen y(x)=x. (Cuiny HaTSDKEHUS U IJIOTHOCTh CTPYHBI CUHTATh
PaBHBIMU EJIUHULIC).

K omnopomnomy crepxHio (k=9, p=1) enuHWYHONH [UIMHBI TPUIOKEHA CHIIA,
pacrnpeziejieHHass ¢ IUIOTHOCTBIO fx,f)=xe”, pmeictByromas c¢ momenra (=0. Haiitu
OTKJIOHEHUS CTepKHA u(X,?), Tpernonaras, 4To HadaJlbHble CKOPOCTH TOYEK CTEPIKHSA
paBHBI HYJIIO, @ HAYaJIbHBIE OTKJIOHEHHUSI OMUCHIBAIOTCA PYHKIMEH y(x)=x. JIeBblil KOHENl
CTEpXHS KECTKO 3aKpeIUIeH, MpaBblii — cBoOojeH. Ilnomans momepeyHOro ceueHus
CUMTATh PaBHOM 1.

Crepxenb (0,[) coBepmaeT wMaible TMPOAOJIBHBIE KOJI€OAHUS TIOJ JCHCTBUEM
rapMOHUYECKOM CHIIBI, paclpeieseHHON ¢ MIOTHOCTBIO f(x,f)=sint. HaliTu oTKIOHEHUS
crepxus (k=4, p=1) u(x,?), npenmnonaras Ha4aJbHbIE YCIOBUS HYJEBBIMU. OTKIOHCHHS
JIEBOTO KOHIIA CTEPXKHS OMHCHIBAIOTCS (PyHKIMEW f(x,f)=f, MpaBblii KOHEI] CTEP KHS
cBoOo1eH. [1nomaas monepeyHoro CeYeHus CYNTAaTh paBHOU 1.

Haiitin QyHKIIMIO, TaApMOHUYECKYIO B Kpyre, paguyca 4, IPUHUMAIOIIYIO Ha €ro TPaHUILIe
3HaueHus u(x,y)=x>.

HaitTu 3akoH BBIpaBHHBAHUS HAYAJIBHON TeMIIEpaTyphl u(x,0)=0 B OJHOPOJHOM

CTepXHEe MOCTOSIHHOTO ceyeHus (p =9,k =36,c =4, S =1), neBblit KoHel| KOTOporo x =0

MOAJEP>KUBAETCS TIPU HYJIEBOM TeMIleparype, TemrepaTypa MpaBoro KoHla x =3 paBHa
6f, B CTEpXHE HMEETCA paACHPEICICHHbII HMCTOYHHK C TMOCTOSHHOW MOIIHOCTBIO

2x+1+4sin(mx).

Haiitu ycraHOBUBHIMIICS TeMIepaTypHbId pPEXHUM B MPSIMOYIOJbHOM IIacTuHe (
p=1k=4,c=4) 6e3 BHYTpEHHUX HMCTOUYHUKOB Terua, 0 <x <27, 0<y <z, ecnu Ha

OOKOBBIX TPAHULIAX U BEPXHEM OCHOBAHHHM IOJJICPKHUBACTCS HYJIEBasi TeMIleparypa, a Ha
HIDKHEE OCHOBAHME ITOAETCS TEIUIOBOU MOTOK X + Ssinx .

. . T
Haiitu pacripenenenue noreHuana B KBaaparHoi miactue 0 < x, y < 5, ecli OOKOBEIE

CTOpPOHBI €€ 3a3eMJICHBbI, & Ha HIDKHEM M BEPXHEM OCHOBAHHWU HAIPSHKEHHOCTD
ANEKTPOCTATUYECKOTO MOJISI paBHA COOTBETCTBEHHO 0 U 5sin ( 2 x) + sin(4 x) )

Konerny mnonyOGeckoHEYHOro OIHOPOAHOTO CTEpPXKHA p=2,F=8 coBepmiaer B

MPOJIOJILHOM ~ HAmpaBJICHUM TapMOHHMYECKOoe Koyiebanue Buma 6sin37+1. Haiitn
CMCIICHHE TOYEK CTEPXKHSA B JIFOOOH MOMEHT BPEMEHH, €CIIM HadalbHbIe CMEIICHHS

onuchiBaloTcs pynkuuei 2X + 1, a HauanbHBIe CKOPOCTH HYIEBHIE.

. . 2 2
Haiitu pacnipesenienne noTeHnMana B Kpyrioi miactune X~ + )~ <4, ecnv BHyTpH Hee

2 2
HaxoOdATCA 3apsabl C MIIOTHOCTBIO ]/(X,y) =X — ) , anoTeHuual Ha TpaHulEC PaBCH

4y

2
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Ioka3arenu, KpUTEPUH M MIKAJIA OLEHKHA CPOPMUPOBAHHBIX KOMIIETEHIUIA

CooTBeTCTBHE YPOBHEI OCBOCHHS KOMIETEHIINH INITAHUPYEMBIM pe3yJIbTaTaM

Kon u 00y4eHHs: M KPUTEPHUIM MX OLCHUBAHUSI
HalMEHOBAaHHE TTOPOTOBBIN 0a30BbIi | POABUHYTHIN
KOMIIETCHIINU Ornexka

Y 10BJIETBOPUTEIILHO | Xoporiio | OTiaudHO

OIIK1 Cnoco6en

NPUMEHATD (l)yHI[aMeHTaJILHb]e 3HAHUSA, MOJYYCHHbLIC B 00J1aCTH MaTeMaTH4YeCKHX H

(1J1H) eCTeCTBEHHBIX HAaYK, H HCN0JIb30BATh UX B NP0 ecCHOHAIBHOI 1eATeJbHOCTH

3HaTh: HOIIK-1.1
(06.016 A/30.6 3m.3)
CnocobeH NpHUMEHSTH
(dyHIamMeHTaIbHbIE

3HAHUS, MOJTy4YCHHbIC B
obmactu MaTeMa-
THYECKUX U (MJIH)
€CTECTBCHHBIX HAyK, U
UCIIOJB30BaTh HX IPH

aHanM3e  IPeIMETHOU
obactu

HNOIIK-1.2 (40.001
A/02.5 3u.2)

OTeyecTBEHHBIN u
MEXyHAPOJHBIA OIBIT
B obmactu MaTema-
THYECKUX U (MJIH)
CCTECTBEHHBIX HayK, H
HCTIOJIB30BaTh X
po¢heCCHOHATEHON
JIESITETEHOCTH

Ymemu: HNOIIK-1.4
(06.016 A/30.6 VY.1)
HcrnonszoBath cymect-
BYIOILIIE THUIIOBBIE pe-
LIEHUs U Ia0JIOHBI IPH
aHam3e BXOJHBIX
JTAaHHBIX

Bnadems: HOIIK-1.7
(40.001 A/02.5 Tn.2)
[IpoBenenne  HabmrO-
JIIEHUH M U3MEpEHHH,
COCTaBJICHUE UX OIHCa-
HUH # (OpPMYNIHpOBKa
BBIBOZIOB

HOIIK-1.8 (40.001
A/02.5  Jp2 Tn)
JesTenpHOCTD, Halpas-
JeHHas Ha pelICHHe
3aja4  aHAJIMTHYECKOTO
XapakTepa, IpeAamnoa-
ralomux  BHIOOp W
MHOTOO0Opa3ue  aKTy-
ITBHBIX CIIOCOOOB pe-
IIeHUs 3ajad, C HcC-
noyb30BaHueM (yHIa-
MCHTAJILHBIX  3HAHUH,
HOJIY4YeHHBIX B 00JaCTH
MaTeMaTHIECKIX u
(wM)  ecTeCTBEHHBIX
HaykK

B
aHajJm3a

3Hamb: OCHOBHBIE TOHS-
TS, KATETOPUH, TIPUHITHIIBL
U TEOpEeMBl  COOTBETCT-
BYIOIIIUX Pa3leNiOB  ypaB-
HEHUH MaTEMaTUYECKON
¢bm3uKy;

Ymemw: wucnonp3oBath Ma-
TEMAaTHYSCKUE METOIBl H
[KOMIIBIOTEPHBIE TEXHOJIOTHN
ISt pEIICHUsT CTaHAapTHBIX
Bajad MaTeMaTHIeCKOi (hu-
BHUKH.

Bradems: wmeromamu  pe-
IIeHHUS CTAaHAAPTHBIX 3124
MaTeMaTHYECKOH (DU3HKH,
ypaBHEHUI
MaTeMaTHIeCKON (HYU3UKH.

Obyuarowuiicst nokazvléaem
HE JOCTaTOYHBIA YPOBEHb
3HaHUHN y4eOHOTO u
JIEKIIMOHHOTO ~MaTepHaa,
HE B TIOJIHOM OOBeMe
BIIQZICET TPAKTHYCCKUMU
HaBBIKaMH, YYBCTBYET
ce0s1 HeyBEpEeHHO TIpH aHa-
nse ypaBHEHUI
MaTEeMaTHYECKOW (DU3HKH.
B orBere He Bcerma
MIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  TPUBJICKAIOTCS
HEeIOCTaTOYHO Beckue. Ha
MOCTABJICHHBIE  BOTPOCHI
3aTPyIQHICTCS C OTBETaMH,
MOKA3bIBACT HEIOCTATOYHO
IyOOKHUE 3HAHUS.

3uams: OCHOBHBIC TIOHS-
TUSI, KaTeropu, NpUH-
IIUITBl ¥ TEOPEMBI COOTBET-
CTBYIOIINX pazzenoB
YpaBHEHHHA MaTeMaTH-
YeCKOM (M3MKH M CBS3U
MEK1y HUMU;

Ymemw: BoIOpath W wHC-
MONB30BaTh  MaTeMaTH4eC-
KHE METOIbI U KOMITbIOTEp-
HbIE TEXHOJIOTHH [UIS perie-
HUS CTaHAApPTHBIX 3ajad
MaTeMaTH4eCKOH (HHU3UKH,

000CHOBAThL TIOJTyYCHHEIE
pe3yIIbTaTHI.
Braoemv: werogamu pe-

MIEHUS CTAaHAAPTHBIX 33134
MaTeMaTHYECKOH (DU3HKH,
B TOM YHCIIC ITOBBIIICHHOMN
CJIIOKHOCTH, aHaJIN3a ypaB-
HCHMH  MaTeMaTHYeCKOM
busukn.

Obyyarowuiicss noxasvléaem
JIOCTATOYHBIN YpOBEHb
mpo(h)eCCHOHAIBHBIX  3HA-
HUH, HO JOIYyCKaeT HEKO-
TOpBbIE HETOYHOCTH M TIOT-
pemrHOCTH. OTBET TOCTPO-
€H JOCTaTOYHO JIOTHYHO,
TPaMOTHO  HMCIIONB3YIOTCS
MpeIMEeTHBIE TEPMHUHBI, HO
B OTBETE TIPUCYTCTBYIOT
HE3HAYUTEIHHBIEC OIITUOKHU.
Bomnpocksr, 3aJlaBaeMbIC
MperoaaBaTeyieM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyJHEHUH.

3Hamvb: OCHOBHBIC TIOHSI-
THS, KATETOPUH, IIPUHITHIIBI
U TEOpeMbl  COOTBETCT-
BYIOIIIMX Pa3[esioB  ypaB-
HEHUH MaTeMaTUYECKOU
(OU3UKK WU CBSI3H  MEKIY|
HUMU;

Ymems: BHIOpaTE W WHC-
MOJB30BaTh ~ MaTeMaTHJeC-
KHE€ METOJBl U KOMIIBIOTEp-
HBIC TEXHOJIOTHH JJIS Pellie-
HUS  3aJa4  MaTeMaTH-
YeCKOW (U3UKH, B TOM
YHUCIIE HECTaHJAPTHBIX W
TIOBBIIIICHHON CJI0HOCTH,
obocHOBaTL W HMHTEp-
MPETUPOBATH TIOTYYCHHBIC
pe3yIbTaTHI.

Braoemv: weromamu pe-
IIeHUs  3aJad  MareMa-
TUYECKOW (U3UKH, B TOM
YHUCIIE HECTaHAAPTHBIX W
TIOBBIIIICHHON CJIOHOCTH,
aHaM3a W UHTEPIpPETAIIH
ypaBHEHUI
MaTeMaTHYCCKOM (DU3MKH.

Obyuarowuticss. NOKa3vleaem
HE TOJIEKO BBICOKHIA
YPOBEHb  TEOPETHYECKUX
BHAHUW 10 JUCIUILTUHE,
CBOOOTHO OTIEPHUPYET,
MOHATUSAMH, KaTETOPHUIMH,
MPUHLUIIAMH U TEOpPEMaMH
YpaBHCHUI MaTeMaTHYECKON

(U3MKK, HO M  yMEeT
AHAIM3UPOBATH  CIIOYKHBIC
Bamauyd  MaTeMaTHYECKOM
(hu3uKyM, YBA3BIBATH 3HA-

HYSI, TIOJTyYEHHBIC TIPU H3Y-
UCHUH Pa3IHUYHBIX JHUCIUII-
mua.  OTBEeT  TOCTpOeH
IMTOTUYHO, MaTepuan Hu3Ja-
raeTcsi 4eTKO, SICHO, apry-

MEHTHPOBAHO,  T'PAMOTHO
MCTIONB3YIOTCSI  TEPMUHBI
MaTeMaTUYeCKOW (DU3UKH.
Ha Bompocwsl  OTBedaer
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CooTBeTCcTBHE ypOBHCf/i OCBOCHUSA KOMIICTCHIUH IIIAHUPYCMBIM pPC3yJIbTaTaM

Kon n 00yYCHHS M KPUTEPUSIM HX OICHUBAHUS
HanMEHOBaHHE MTOPOTOBBIN 0a30BBIH | MIPOABUHYTHIN
KOMIICTCHIINH OrneHka

Y 10BACTBOPUTEIBHO Xopomio OTanuHO

YBEPEHHO, IO CYIIIECTBY.

OIIK3 CnocoGen npuMeHATH 1 MOAH(UIMPOBATH MATEMATHYECKHE MO/IEJIH /IUIsl PellieHusl 32124 B 00.,1acTH

ﬂpOd)eCCHOHaHLHOﬁ ACATECJIbHOCTH

HOIIK-3.1
(06.016 A/30.6 3m.3)
Tem u 3a]1a4u
MPOBOJUMBIX
HCCIe1I0BaHuM u
pa3paboToK,  METOIbI
MaTeMaTHIeCKOro
MOZEIUPOBAHHUS
pemieHus  3amad
obactu
po¢eCCHOHATEHON
JIEATEILHOCTH
HOIIK-3.2 (40.001
A/02.5 3u.1) llemn u
3a7la4d  IPOBOJUMBIX
HCCIe1I0BaHuM u
pa3paboTOK,  METOMBI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
pemieHus  3amad
obnactu
npodeccHoHaNbHOI
JIESITETIBHOCTH
HOIIK-3.3
A/02.5 3n.2)
OteuecTBEHHBII u
MEXKyHAPOIHBIN OIBIT
B COOTBETCTBYIOLIEH
obnactu
HCCIICIOBAaHUM, METOIBI
MaTeMaTHIeCKOro
MOZEIUPOBAHHUS
pemieHus  3amad
obactu
po¢eCCHOHATEHON
JIEATEILHOCTH

Ymemuw: HOIIK-3.5
(06.016 A/30.6 VY.1)
AHanu3upoBath
BXOJIHBIC JTaHHBIE,
CHOCOOEH NPUMEHATH U
Mou(UIPOBATH
MaTeMaTH4eCcKHe
MOZAENU ISl PelIeHHs

3uamo:

TS
B

ISt
B

(40.001

TS
B

3a1a4 B obnactu
npo¢eCCHOHATEHON
JIEATEILHOCTH
HOIIK-3.6 (40.001
A/02.5 V.3)
[IpumensaTs METObI
MPOBENICHUS
SKCHEPHUMEHTOB,
MareMaTHYeCKOe  MO-

JACIUpOBaHUEC 1Jid pe-
IICHHUS 3a4a4 B o0JacTu

Buame: cneunuKy 3amad
pelaeMbIX €  IOMOIIBIO
YpaBHEHMH B  YacTHBIX
[IPOU3BOTHBIX;
METOJbl  PELICHUs
HEHHBIX  ypaBHEHUM
YJaCTHBIX POU3BOHBIX;
Ymems: dhopmymuposaTs u
pe3yIbTaThI peleHus
Banad; UCTIONB30BaTh
BIICKTPOHHbIE TeMaTH-
EEYNE pecypcesl o
M3y4aeMOU TUCUIUILIINHE
Braoems: HaBBIKAMHU
WCTIONb30BaHMs  TAKETOB
NPUKIAAHBIX ~ HporpamMm
U1l pelleHHs 3anay
MaTeMaTHIECKOH (hH3UKH

JIn
B

Obyuarowuiicst nokasvleaem
HE JIOCTaTOYHBIM YpPOBEHb
3HAHUM y4eOHOTO u
JEKIMOHHOTO ~ MaTepuala,
HE B TIONTHOM oOOBEMe
BIIQZICET  TPAKTHYCCKUMU
HaBBIKAMHU

B ortBete BCeraa
MPUCYTCTBYET JIOTHKA,
apryMEHTBI TPUBJICKAIOTCS
HEJIOCTATOYHO BECKHE.
3Haer Ha3HAYCHHE
MPUKIAJHBIX TIAKETOB, HE
HCTIONB3YET UX.

HC

Buame.: cneunpuKy 3amad
pelaeMbpIX €  IOMOIIBIO
YpaBHEHMH B  YacTHBIX
[POU3BOIHBIX;
METOJbl  PELIEHUs
HEHHBIX  ypaBHEHUMU
YJaCTHBIX POU3BOHBIX;
Ymems: dhopmymuposaTts u
pe3yIbTaThI pelieHus
Banad; UCTIONH30BATh
BIICKTPOHHbIE TeMaTH-
HecKMe  pecypcel Ui
YTIyOJIeHHusT 3HAaHUW  T10
M3y4aeMOl JUCLHILINHE
Braoems: HaBBIKAMH
UCIIONIb30BaHUS  IIAKETOB
NPUKIAHBIX ~ [pOrpamMMm
U peleHus 3ama4
MaTeMaTHYeCKOH (PU3NKH

JIn
B

Obyuarowuiicst nokazvléaem
JIOCTATOYHBIN YPOBEHD
mpoh)eCCHOHAIBHBIX  3HA-
HUM, HO JIOIIyCKaeT HEKO-
TOpPBIC HETOYHOCTH M TIOT-
pemHOCTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTHYHO,
IrPaMOTHO  UCHOJB3YHOTCS
(u3udecKkue TEPMUHBI, HO
B OTBET€ TPUCYTCTBYIOT
HE3HAYHUTEIbHBIE OIITHUOKH.
Bomnpocsl, 3a71aBaeMblie
MperoaaBareaeM, HE BbI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyAHCHUN

Bnams: cneunpuKy 3amad
peIaeMbIX €  IOMOILBIO
YPaBHEHHH B  YaCTHBIX
[POU3BOIHBIX;
METOIBl  PELICHUs
HEMHBIX  ypaBHEHUH
YaCTHBIX [IPOU3BOJIHBIX;
Ymems: dopmynupoaTh U
PEe3ybTaThI peLIeHus
3agad; UCTIONIB30BaTh
BIIEKTPOHHBIE TeMaTH-
YeCKHEe  pecypcel Ui
YTIIyOJICHHST 3HAHWH  T10
M3y4aeMOi AUCIUIUINHE
Braoemw: HaBBIKAMH
UCIIOJIb30BaHUSl  T1aKETOB
NPUKIAJHBIX ~ HpOrpamMM
Uil pelIeHHs 3a1a4
MaTeMaTHYeCKO (HH3UKU

JIn-
B

Obyuarowutica noxasvieaem
CHUCTEMaTHU3UPOBAaHHEIE,
rIyOOKHe M TIOJHBIC
3HaHUs 10 BCEM paszaeiam
JUCIUTUTMHBI, & TaKXe 0
OCHOBHBIM BOIIPOCaM,
BBIXOJSIIAM 33 TPeJIeIIbl
yueOHOM MPOTPaMMBl,
Oesynpednoe BIIAJICHUE
UHCTPYMEHTapHeM
yueOHOM JVCITUTUTAHEI,
ymeHnue ero 3¢pQexTuBHO
UCTIOJIb30BaTh B
NOCTAHOBKE M  PEILCHHH
3aa4
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CooTBeTCcTBHE ypOBHeﬁ OCBOCHUSA KOMIICTCHIUH IIIAHUPYCMBIM pPC3yJIbTaTaM

Kon u 00yUYeHHs ¥ KPUTEPUSIM UX OLICHUBAHUS
HanMEHOBaHHE MTOPOTOBBIN 0a30BBIH | MIPOABUHYTHIN
KOMIIETCHIIUU Onenka

Y IOBJIETBOPUTEIHLHO Xoporio OTnnyHO
po¢eCCHOHATEHON
JACATCIIBHOCTH
Braoemy: HOIIK-3.9
(40.001 A/02.5 Tau.l)
IIpoBenenue skcnepu-
MCHTOB C HCIIOJIB30-

BaHHEM MECTOJI0OB MarTe-
MAaTU4Y€CKOro Monaciu-
poBanuss B  COOTBET-
CTBUU C YCTAHOBJICH-
HBIMH ITOJIHOMOYHUSIMU

HOIIK-3.10  (40.001
A/02.5 Tn.2)
[IpoBenenne  HabmrO-

JIEHUH M U3MEpEHHH,
COCTaBJICHUE UX OIHCa-
HUH W (HOPMYIHpPOBKa
BEIBOJIOB, C IIpHMECHe-
HHEM MaTeMaTH4CCKUX
Mozenei

WOIIK-3.11  (40.001
A/025 p2 Tn)
JesTenpHOCTD, Halpas-
JICHHasi Ha PpeIICHHUE
3a1a4  aHAJIMTHYECKOTO
Xapakrepa, Hpearona-
ralommx  BHIOOp |
MHOTOOOpa3ue  akTy-
ITBHBIX CIIOCOOOB pe-
IICHHMS 3a/1a4 Ha OCHOBE
METOJIOB Marema-
THYECKOTO  MOJIEIIHPO-
BaHUsI

ITK-2 Cnoco6en akr

HayKax

HUBHO YYaCTBOBATh B UCCJI€IOBAHUU HOBbLIX MATEMATUYCCKUX MojeJieil B ecTeCTBEHHBIX

3name: HUIIK-2.1
(06.016 A/30.6 3u.3)
IIpenmerHas obnacth U
METOBI
MaTeMaTHYECKOTO
MOJICITUPOBAHUS
€CTECTBEHHBIX HayKaX
HIIK-2.2 (40.001
A/02.5 3u.1) llemn u
3aJayd  HPOBOAUMBIX
HCCIIe0BaHUI u
pa3paboTok B
€CTECTBEHHBIX HayKax
HIIK-2.3 (40.001
A/02.5 3u.2)
OTeyecTBEHHBIN u
MEXyHAPOIHBIA OIIBIT
B HCCIICIOBAHUHI
MaTeMaTH4eCKUX
Mozenen
€CTECTBEHHBIX HayKaxX
HIIK-2.4 (40.001
A/02.5 3n.4) Merons
MPOBENICHUS

B

B

3Hamb: OCHOBHBIC TIOHS-
TSI, KATETOPUH, TIPUHITUITHL
U  TEOpPEeMBI  COOTBETCT-
BYIOIIIMX Pa3lefioB  ypaB-
HEHUH MaTeMaTUYECKOU
¢bm3uKy;

Ymemw: wucnonp3oBath Ma-
TeMaTHYECKUE METONbl M
KOMITHIOTEPHBIC TEXHOJIOTHH
ISt peIIeHns] CTaHAapTHBIX
Bajlay MaTeMaTH4eCKOH (u-
BHKH.

Brademv: wmeromamm  pe-
IIeHHUS CTAaHAAPTHBIX 3a/1a4
MaTeMaTHYECKOH (DU3HKH,
aHanmza YpaBHEHUH
MaTeMaTHIeCKON (HYU3UKH.

Obyuarowuiicst nokazvléaem

3uamv: OCHOBHBIE TIOHS-
THSI, KaTErOpWH, MpPHUH-
IIUIBI U TEOPEMBI COOTBET-
CTBYIOLIUX pazzaenos
ypaBHECHHH MaTeMaTH-
yecKod (PU3MKU U CBA3U
MEX]Ty HUMU;

Ymemw: BoIOpath W wHC-
MOJB30BaTh  MaTeMaTHJeC-
KHE METOJIbl M KOMITBIOTEP-
Hble TEXHOJIOTUH JJIsI pelie-
HUS CTaHIApPTHBIX 3ajad
MaTeMaTH4eCKOH (HHU3UKH,

000CHOBaTh  IOJTyYCHHBIC
pe3yIIbTaTHI.
Bradems: wmeromamm pe-

LIEHUS] CTAaHAAPTHBIX 3aJa4
MaTeMaTHYECKOH (PHU3HKH,
B TOM YHCJIE TIOBBILIEHHON

3nams: OCHOBHBIE TIOHSA-
TUSI, KATETOPUH, TIPUHIIUATIBI
U TEOpeMbl  COOTBETCT-
BYIOIIIMX PAa3/elOB  ypaB-
HEHHUN MaTEMaTUYECKOU
(U3MKE U CBSI3U  MEXKIY|
HUMH;

Ymemsw: BbIOpath u wHC-
MOJIL30BAaTh ~ MaTeMaTH9eC-
KHE€ METOJIbl U KOMIIBIOTEP-
HbIC TEXHOJIOTUH JUTS pellie-
HUS  3aJa4  MaTeMaTH-
YECKOW (U3UKH, B TOM
YHUCIIC HECTaHJApPTHBIX W
MMOBBIIICHHON CIIOKHOCTH,
0o00OCHOBaTH W  HWHTEp-
NPETHPOBATH TOyYCHHBIC
Pe3yIIbTaTHI.

Braoems: wmeromamm pe-

HE JIOCTATOYHBI YPOBEHb|Ci10KHOCTH, aHAIN3a ypaB-|II€HHA  3aJa4  MarTema-
JKCIICPUMEHTOB u ~ o o o
Ha6n£ﬂeHHﬁ SHaHMH y4ebHoro U|lgeHnii  MaTeMaTHYeCKOi |THIeCKOH (U3UKH, B TOM
060G LweH s y[JICKHIHOHHOTO  MaTCpHaAIa, | hrus3ukw. yHucie HECTaHJAPTHBIX H
00paboTku HE B TOIHOM o00beMe MOBBIINIEHHOU CJIOKHOCTH,
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CooTBeTCcTBHE ypOBHCf/i OCBOCHUSA KOMIICTCHIUH IIIAHUPYCMBIM pPC3yJIbTaTaM

€CTCCTBCHHBIX HayKax

HIIK-2.10 (40.001
A/02.5 Tn.2)
[IpoBenenne  HabmIO-

JIEHUH M U3MEpEHHH,
COCTaBJICHHE MX OITHCa-
HUIl U (opMyIUpOBKa
BBIBOJIOB TIPU IIPOBEJIC-
HUHU HCCIIeIOBaHUI
MareMaTHYECKUX MOJIe-
JIeH B €CTECTBEHHBIX
HayKax

HIIK-2.11 (40.001
A/02.5 Hp.2 Tn.)
JlesTebHOCTh, HAIpaB-
JICHHasT Ha pEUICHUE
3a/1a4  aHAJUTHYECKOTO
Xapakrepa, MpeJoia-
ralommx  BBIOOp U
MHOroo0pasue  axry-
aJIbHBIX croco0oB
peleHus 3aaad, paspa-
OOTKM HOBBIX MaTeMa-
THYECKMX MoOJIEeld B
CCTECTBEHHBIX HayKax

Kon u 00yUYeHHs ¥ KPUTEPUSIM UX OLICHUBAHUS
HanMEHOBaHHE MTOPOTOBBIN 0a30BBIH | MIPOABUHYTHIN
KOMIIETCHIIUU OueHka
Y IOBJIETBOPUTEIHLHO Xoporio OTnnyHO

uHpopMaLuH B|BraZieeT  MIpakTHuecKuMu | Obyuarowuticss noxaszvléaem |aHalu3a U MUHTEPIpPETALUU
HCCIIC/IOBAHIH ~ HOBBIX | yapriaMu YyBCTBYET | IOCTATOYHBII OBEHb | ypaBHEHUI
MaTeMaTHIECKUX ’
Mozerei 5 |C€0s1 HEYBEPEHHO MpH aHa- Hp?(beCCI/IOHaJILHLIX 3Ha-|MaTeMaTHIECKON (hU3UKH.
eCTeCTBEHHbIX Haykax | JTM3€ YpaBHEHUM |[HUH, HO JOMYCKAET HEKO-
Viems: WIIK-2.6 | MaTeMaTH4eCKON (DU3UKH. | TOpbIe HETOYHOCTH M TOT-|(O0yuarowuiicss nokasvleaem
(06.016 A/30.6 VY.1)B otBere He Bcernaa|pemHoctd. OTBET MOCTPO-[HE TOJIBKO BBICOKHI
AHaM3MPOBATH IIPUCYTCTBYET JIOTHKA, ap-|€H IOCTaTOYHO JIOTWYHO,[YPOBEHb  TCOPETHYCCKHUX
BXOHBIC AHHBIC IIpHU 3
HpoﬂBeﬂeHHi PY rVMEHTBI  HpHUBIEKAIOTCS|TPAMOTHO — HMCIONB3YIOTCABHAHAN 1O  IUCLMILIMHE,
N HEJOCTATOYHO Beckue. Ha|mpemmeTHble TEPMHUHBI, HO|CBOOOIHO ONepUpyeT,
MaTeMaTHYeCKHUX INIOCTAaBJICHHBIC BONPOCHI|B OTBECTC IIPUCYTCTBYIOT [IOHATHUSAMH, KATCTOPHUAMH,
Mozeneit B|3aTPyIHSAETCS C OTBETAMHU, |HE3HAYNTENbHbIE ONIMOKH. [IPUHIKIIAMUA W TEOPEMaMH
CCTCCTBCHHBIX HAYKAX | oka3piBacT HEJOCTATOYHO|Bompocsl, 3a1aBaeMble [yPaBHCHHI MAaTEMaTHICCKOM
%”6“88’1"”]5 03 1616111;'2;; rIIyOOKHE 3HAHUSL. npenojgaBaTeneM, He Bbl-|QM3MKH, HO M yMeeT

. . .
TpoeKTHpoBaHe SHIBAIOT  CYINECTBEHHBIX AHAM3MPOBATE  CIIOXKHBIC
CTPYKTYp HAHHBIX MpH 3aTpyJHEHHM. Bagaud  MaTeMaTU4YecKOi
paspaboTke u (u3uKu, yBA3HIBATH 3HA-
TNPOBE/ICHAH HUs1, TIOJyYCHHBIC TPU U3Y-
MCCICIOBAHII  HOBBIX "MEHMU Pa3IMYHBIX JUCIHII-
MaAaTCMaTHYCCKUX O
Moereit s ITHH. TBET  IOCTPOCH

MOTUYHO, MaTepuan Hu3Ja-
raeTcsl YETKO, SICHO, apry-
MEHTHpPOBAHO, TI'PaMOTHO
MCTIONB3YIOTCS  TEPMUHBI
MaTeMaTHIeCKON  (PU3HUKH.
J/leMOHCTpHUpYeTCSl TOYHOE
MCTIONb30BAaHUE  HAy4YHOU
TEPMHHOJIOTUU
CHUCTEeMaTUYECKU
TPaMOTHOE M JIOTUYECKH
MPaBIJIFHOE  M3JI0KEHHE
OTBETa Ha BOIIPOCHI

4.2 Meroanuyeckue MaTepuaJbl, onpeaeasilolue Mpoueaypbl ONeHUBAHUA 3HAHWUH,

YMEeHMi,

HAaBbIKOB

u  (mam)

¢opmupoBaHus KOMIIETEH U

OonbITa

ACATECJIBbHOCTH,

XapaKTepU3yHIIHNX

ITalbl

MeToanuyecKue PEKOMECHAAIUHA K C1aYe IK3aMEHA

DK3aMeH SBJISCTCS 3aKIIOYHUTEILHBIM STAIllOM mpomnecca (bOpMI/IPOBaHI/I?I KOMIICTCHIIMU
CTYACHTA NPU U3YUYCHUU OUCHUILIUHBI HJIN €€ YaCTU U UMCCT LCJILIO IPOBCPKY U OLICHKY 3HaHUI
CTYACHTOB IO TCOPHUU W NMPUMCHCHHUIO MOJYUYCHHBIX 3HaHHfI, YMGHPIP'I 1 HABLIKOB IMPH PCIICHUU
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MPaKTUYECKUX 3aJad. DK3aMEHbI NMPOBOJAATCS IO PACIUCAHHUIO, B CPOKH, IPELYCMOTPEHHBIE
KaJeHJapHbIM TpadukoM ydeOHOro mporiecca. Pacnicanue 3K3aMEeHOB JTOBOJHUTCS 0 CBEICHUS
CTYJCHTOB HE MEHEE YeM 3a JBE HEJENIM [0 Hadaja 3K3aMEHAI[MOHHOM ceccuu. DK3aMEHbI
IPUHUMAIOTCS TIPENIOIaBATESIMH, BEAYILIMMH JIEKIIMOHHBIE 3aHATHS. B OTAENpHBIX ciaydasx npu
OOJIBIIIOM KOJHMYECTBE TPYMIl Y OJHOTO JIEKTOpa WM MpHU OOJBIION YMCIEHHOCTH TPYHIBI C
paspeuieHuss 3aBeqyromero kageapond AOMyCKaeTcss NPUBJICYCHHE B IOMOIIb OCHOBHOMY
JIEKTOpY MPENOaBaTeNsl, IPOBOAUBIIETO IPAKTUUECKHUE 3aHATHS B IPYIIaXx.

DK3aMeHbl TNPOBOAATCA B YCTHOM (¢opme. OK3aMeH MNPOBOJUTCS TOJBKO IpH
IPEIbSABICHUM CTYAEHTOM 3a4€THOM KHMKKU U IIPU YCJIOBHUHU BBIIIOJHEHUS BCEX KOHTPOJBHBIX
MEpOTNPUATHHA, MPETyCMOTPEHHBIX Y4EOHBIM ITAHOM W paloueil mporpaMMoil Mo u3ydaemoi
mucuuruinHe. CTyneHTaM Ha JK3aMeHE IPEeOCTaBIsIeTCs MpaBO BBIOpPATh OJMH U3 OWIIETOB.
Bpewms monrotoBku k otBety coctaBisier 60 MuHyT. [0 UCTE€UeHUN YyCTAaHOBJIEHHOTO BPEMEHHU
CTYJEHT JOJDKEH OTBETUTH Ha BOIMPOCHI HK3aMEHAIIMOHHOTO OWiieTa W MPEAOCTaBUTh pellleHue
3agad. Pe3ynpTaThl SK3aMeHa OLIEHUBAIOTCA 10 YeThIpeXOalbHOI cHcTeMe («OTIHYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIBHO») U 3aHOCSITCS B 3K3aMEHAI[MOHHYIO
BEJIOMOCTh M 3a4E€THYIO KHHKKY. B 3aUeTHYI0 KHHKKY 3aHOCSTCS TOJIBKO IOJIOKUTEIIbHBIE
OILICHKH.

MeToanyeckue peKOMeHIAHH, ONPeieJIsIIoNie MPoleyPhl OlleHUBAHUS HA JK3aMeHe:

OueHka «omauuHo»:

— CHUCTEMaTH3UpPOBaHHbIE, ITyOOKHE U MOJIHbIE 3HAHUSA 110 BCEM pa3/ieiaM JAUCLUILINHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 TIPe/Iebl yueOHOM MpOrpamMmel;

— TOYHOE WCIOJIb30BAHME HAyYHOW TEPMHMHOJIOTHMM CHCTEMAaTHYECKHM TIPaMOTHOE U
JIOTUYECKH IPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpe4yHoe BIaJCHHE MHCTPYMEHTapueM Y4eOHOW IUCHMIUIMHBL, YMEHHE €ro
3 PEKTUBHO HCIIOJIL30BATh B IOCTAHOBKE U PELICHUH HAYYHBIX M MPAKTHUYECKHUX 33/1a4;

— BBIPaKE€HHAsI CIOCOOHOCTh CaMOCTOSITENILHO U TBOPYECKHU PELIATh CIOKHBIE TPOOJIEMBI U
HECTaHJapTHBIC CUTYyaLUU;

— TOJHOE M TJIyOOKOE YCBOEGHHE OCHOBHOM M JIONOJIHUTEIBHOM JIMTEPaTypBl,
PEKOMEH0BaHHON y4eOHOM pOrpamMmMoii 1Mo TUCIUILIHHE;

— YMEHHME OpPUEHTHPOBATHCSA B TEOPHUAX, KOHLENUIMIX W HANPABICHUAX NUCLUIIMHBI H
JlaBaTb UM KPUTHUYECKYIO OLICHKY, UCIIOJIb3Ysl HAy4YHbIEC JOCTHKECHUS NPYTUX JUCLUIUINH;

—TBOpUYECKasi CaMOCTOATENIbHAsI paboTa Ha MPAKTUYECKUX 3aHATHUSAX, AKTUBHOE Y4acTHE B
IPYNIIOBBIX 00CYKICHUSAX, BBHICOKUN YPOBEHb KYJIbTYPbhI HCIIOTHEHUS 3aJaHUI;

— BBICOKMH YpPOBEHb C(OPMHUPOBAHHOCTH 3asBJIEHHBIX B pabodeld mporpamMme
KOMIIETCHIIH.

Onenka «opouioy:

— IOCTaTOYHO IOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUSA 110 TUCLUIUIAHE;

— YMEHHE OpHUEHTUPOBATbCA B OCHOBHBIX TEOpUSAX, KOHLENIMAX M HaIpaBICHUIX
JUCLUIUIMHBI U JaBaTh UM KPUTHYECKYIO OLICHKY;

— HCIIOJIb30BAHME HAYYHOM TEPMHHOJIOTUH, JIMHIBUCTHYECKH M JIOTMYECKH IPaBUIBHOE
U3JI0KEHNE OTBETA Ha BOIIPOCHI, YMEHHE AejaTh 000CHOBaHHbIE BHIBO/IBI;

— BJIaJICHUE MHCTPYMEHTApUEM 10 AUCLUILIMHE, YMEHUE €TI0 UCIIOJIb30BaTh B IOCTAHOBKE
U pEIIEHUH HAayYHbIX U NPO(PECCHOHATIBHBIX 3a/1ay;

— YCBOGHHE OCHOBHOH JUTepaTypbl, PEKOMEHIOBAaHHOW y4eOHOW MporpamMmoil 1o
JUCLUILIAHE;

— caMmocToATeNbHas paboTa Ha TNPAKTUYECKUX 3aHATUSAX, YYacCTHE B TPYIIOBBIX
00CYXI€HUSX, CPEAHUN YPOBEHb KYJIbTYPbI HCIIOJHEHUS 3aJaHUM;

— CpemHUN YpoBeHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodell mporpamme
KOMIIETECHIINH.
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O1eHka «y0061emeopumenbHo»:

— IOCTaTOYHBIH MHHUMAJIBHEINA 00beM 3HAHUM 10 TUCLMILINHE;

— YCBOGHHE OCHOBHOM JIMTEPATyphl, PEKOMEHIOBAHHOM yueOHO MporpaMMoi;

— YMCHHME OPHUEHTHPOBATHCSI B OCHOBHBIX TCOPHSX, KOHLEMUMUAX M HANPABICHUAX IIO
JUCLUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIB30BAHME HAYYHOW TEPMHUHOJIOTUH, CTHIMCTUYECKOE M JIOTMYECKOE H3JI0KECHHE
OTBETa Ha BOIIPOCHI, yMEHUE JIEJIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OIIMOOK;

— BJIQJICHUE HMHCTPYMEHTapHeM ydeOHOM IUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pELIeHNN TUIIOBBIX 3a/1ay;

— YMEHHE 0] pyKOBOJCTBOM IIPENOaBATENsl penlaTh CTaHAAPTHBIC 33/1a4H;

— paboTa 1moja pyKOBOJACTBOM NpenojaBaTess Ha MPAKTUYECKUX 3aHATHUSAX, JOIMYCTUMBIN
YPOBEHB KYJIBTYpPbI HCIIOJTHEHHS 3a1aHNM;

— JIOCTaTOYHBIH MUHHMAJBbHBI YpOBEHb C(HOPMHPOBAHHOCTU 3asBICHHBIX B paboueit
MpOorpaMme KOMIETEHIIHM.

OneHka «Hey0061emeopumenbHoy:

— (pparMeHTapHbIC 3HAHUS 110 TUCIUTUIMHE;

— OTKa3 OT OTBETA;

— 3HAHME OTJENbHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX Y4eOHOW MporpamMmoi IO
JUCLUILIAHE;

— HEYMEHHUE UCIO0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJIM4Ke rpyObIX OMIHMOOK;

— HU3KUU YPOBEHb KYJbTYpPbI UCIIOJIHEHUS 3a1aHUM;

—HU3KUH  ypOBEHb C(OPMUPOBAHHOCTH 3asBJIECHHBIX B paboueil mporpamme

KOMIIETCHIIH.

O1eHOYHBIC CpEACTBA [UIS MHBAJIUAOB W JIUI[ C OTPAHWYCHHBIMH BO3MOXXHOCTSMU
3JI0pOBbsI BHIOUPAIOTCA C YUETOM UX MHAMBHUIYAJIbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJMAaM H JIMIaM C OTPAHUYCHHBIMA BO3MOXXHOCTSIMH
3A0POBBA MPCAOCTABIACTCA JOIIOJIHUTCIBHOC BPEMS U1 TOATOTOBKU OTBCTA HA 9K3aMCHC,

— TIPH TIPOBEJICHUH TPOIIEYPHI OIICHUBAHUS PE3yJIbTATOB OOYUCHHSI WHBAIUIOB U JIHIL C
OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbSA MPCAYCMATPUBACTCSA HMCIIOJIB30BAHUC TCXHUYCCKUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHIYaTbHBIMH OCOOCHHOCTSIMU;

— [Opu HCOGXOI[I/IMOCTI/I JJIA 06yqafonmxca C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBbA
U WHBAIWIOB TPOIEIypa OICHUBAHUS pPE3YIbTaTOB OOYYECHUS TIO JUCHUIUIMHE MOXKET
MMPOBOAUTHCA B HECCKOJILKO 3TAIlOB.

[Tporienypa orneHUBaHUsI pe3ysIbTATOB OOYYEHHS] WHBAIHUIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI 110 TUCIHIUIMHE MPEIyCMaTpUBaeT MpeaocTaBiIeHue HHHopMaIy B
dopmax, amanTUPOBaHHBIX K OTPAHUYCHUSM UX 370POBbsI M BOCHIPUSATHS HH(OPMAIIHH:

JList AL ¢ HapyLIEHUs MU 3pEHUS:

— B TIeYaTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist TI ¢ HApYIISHUSIME CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAIl ¢ HAPYHICHUSAMU ONIOPHO-ABUTATCIIBHOIO alrapara:

— B IIeYaTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HMPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.
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5. IlepeueHb y4eOHOU JHUTEPATYPbI, MHPOPMAMUOHHBIX PECYPCOB U
TEXHOJIOTHH

5.1 YueGHas muTeparypa

OcHoBHasi 1uTEparypa:

1. TuxonoB A.H., A.A.Camapckuil. YpaBHeHus: maremarnyeckod ¢usuku. M.: N3a-Bo
MI'Y, 2004. 798 ¢

2. Antyaun KK. Merogel maremaruueckodt ¢usuku. M.: Hupexkr-Memua, 2014. 123 c.
[OnexkTponHHbI pecypc]. - Pexxum moctyna: http://biblioclub.ru/index.php?page=book&id=240552.

3.Kapuesckuit M.M. Jlekiuu no ypaBHeHussM MateMatudeckoil ¢pusuku. CIIO.: Jlans, 2016.
164 c. [DnexTpoHHbIH pecypc]. - Pexxum goctyna: https://e.lanbook.com/book/72982.

4. KynpsimoB C.H. OcHOBHblE METOIBI pEIIEHUS NMPAKTUUECKUX 33/a4 B Kypce «YpaBHEHUS
marematndeckort ¢prukm» / C.H. Kyapsimos, T.H. Paguenko. Poctros w//1: U3a-8o FODY, 2011. 308
c. [DnextponnsIii pecypc]. — Pexxum moctyna: http:/biblioclub.ru/index.php?page=book&id=241103.

5.0mneitank O.A. Jleknuu 00 ypaBHEHUSX C YaCTHBIMH Tpom3BOoAHBIMH. M.: M3a-Bo
"Jlabopatopus 3uanuit", 2015. 263 c. [DnektpoHHBIi pecypc]. — Pexum gocryma:
https://e.lanbook.com/book/70703.

I[JBI OCBOCHUA NUCHUIUIMHBI MHBAJIMJAMHA U JIMIAMU C OTPaHUYCHHBIMU BO3MOXKHOCTAIMU
30pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3J'IGKTpOHHO-6I/I6J'H/IOTeLIHI>IX CHCTEMaAXx.

JlonoJIHUTeIbHAS JIUTepaTypa:

1. Ilerporckmii N.I'. Jlekimu 00 ypaBHEHHUSAX C YACTHBIMH MPOU3BOIHBIMU. M.: dU3MaTIHUT,
2009. 404 c. [DnexTpoHHBIH pecypce]. - Pexxum nocrymna: https://e.Janbook.com/book/59551.

2. bymak Bb.M., Camapckuii A.A., TuxonoB A.H. COopHHMK 3amady 1m0 MaTeMaTHYECKON
¢usuke. M.: OUBMATIIUT, 2004. 688 c. [DnexkrpoHHbIt pecypc]. - Pexum poctyna:
https://e.lanbook.com/book/63669.

3. Bmagumupo B.C., JKapunoB B.B. VpaBuenus wmaremaruyeckoil ¢usuku M.:
OU3SMATIINT, 2008. 399 c.

4. Tonockokos, J[.IT. Kypc matemarnueckoil ¢usuku ¢ ucrnons3oBaHue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [OnekrpoHHsli  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

5. Hepeuu U.B. [Ipaktuxkym no ypaBHeHusMm matematudeckoi ¢pusuku. CII6.: Jlans, 2017.
428 c. [DnexTponHbI pecypce]. - Pexxum nocryna: https://e.Janbook.com/book/95131

6. EBmoxumoB A.A., IlaBnoBa A.B., Py6moB C.E. YpaBHeHUsT MareMaTnueckol (U3HKH.
Metoaunueckue ykazanus. Kpacaonap: M3n-Bo Kybanckoro rocynusepcurera, 2002.

7. IlapnoBa A.B., PybmoB C.E., CwmupnoBa A.B. IlpumeHeHue HHTErpagbHbIX
npeoOpa3oBaHuil K PELICHUIO 3a/1ad JUIsl YPaBHEHUI B 4aCTHBIX NMPOU3BOAHBIX. MeTtoanyeckue
ykazanus. Kpacnonap: M3n-Bo Kybanckoro rocynusepcurera, 2003.

8. COopHHK 3a/1a4 MO ypaBHEHUSIM MarteMmaruueckon ¢msuku / A.A. Bamapun [u ap.]. M.:
Ousmariur,  2003. 288  c. [OnekTpoHHbIt  pecypc]. -  Pexum  pgoctyma:
https://e.lanbook.com/book/59314.

9. CaemmnukoB A.I'., boromo6os A.H., Kpasnos B.B. Jlekuuu no marematudeckoit pusuke.
M.: U3n-Bo MI'Y, 2004. 416 c.

10. Uneun A.M. VYpaBHenuss matemaruueckoil ¢usuku M.: ®U3MATIIUT, 2009. 192 c.
[DnexTpoHHbIH pecypc]. - Pexxum goctyna: https://e.lanbook.com/book/2181.

5.2. Ilepuoanyeckasi JUTEPATypa

He ucnonp3yrorcs
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5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NPodeccuoHaibHbIe 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DIeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):

DBC «FOPAWT https://urait.ru/

9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9bC «BOOK.ru» https://www.book.ru

ObC «ZNANIUM.COM)» www.znanium.com

OBC «JIAHDb» https://e.lanbook.com

SNk W=

IIpodeccnonanbHbie 0a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. Hayunas snexrponnas 6ubnaunorexa (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypchl ¢cBOGOIHOTO 10CTYNA:

1. Mup marematnueckux ypasaeHuit EqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, XMMuUs, MaTeMatuka. http://www.ph4s.ru/index.html

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

4. CnoBapu u >HIKKIONEAMH http://dic.academic.ru/;

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U MHpopManuoHHbIe pecypcbl KyoI'Y:
Cpena MOIyIBHOTO AUHAMHYECKOTO o0yueHus http://moodle.kubsu.ru

ba3za yueOHBIX MIaHOB, YUeOHO-METOAUIECKUX KOMIUICKCOB, MyOIUKaIMil 1 KOHGEpEHITUH
http://mschool kubsu.ru/

5.4 llepeyenb HHGOPMANMOHHBIX TEXHOJOTHIA, HCIIOJIb3YeMbIX MPU OCYLIECTBJICHUU
00pa3oBaTeIbLHOIO NMPoIecca Mo JMCUUILIHHE

Ilepeuenb HHGOPMANMOHHBIX TEXHOJIOT Ml

1. IlpoBepka MHAMBUAYAJIbHBIX 33JaHUM M KOHCYJIBTHPOBAHHE IMOCPEICTBOM 3IIEKTPOHHOMU
IIOYTHI.

2. Hcnonp3oBaHuE DJIEKTPOHHBIX MpE3€HTAlMid IpU MPOBEACHUU  JIEKIUMOHHBIX U
71a00paTOPHBIX 3aHSATHH.

3. Hcnonp3oBaHME MaTeMaTHYECKUX NTAKETOB MPHU BHINOIHEHUH HHAUBUAYAIbHBIX 3a/1aHUN.

IlepeyeHb HeE0OXOAUMOT0 MPOTrPAMMHOI0 O0ecTeYeHHu st

1. Omnepanuonnas cucrema MS Windows.

2. HurerpupoBannoe odpucHoe npuinoxkerrne MS Office.

3. [IlporpammuHoe oOecriedyeHre M OpPraHW3AIMM  YIOPABISIEMOTO KOJUIGKTUBHOTO U
6e3omacHoro nocrymna B IHTEepHeT.

4. Maremaruueckuit maket Matlab.

6. MeToanuyecKkue YKazaHnud AJasd oﬁyqamumxca M0 OCBOCHHUIO JUCHHUIIJIMHBI

[Ipu wm3yueHunm Kypca «YpaBHEHHUS MaTEMaTHYECKOH  (U3MKH»  HEOOXOIUMO
AKTUBHU3UPOBATh OCTATOYHbIE 3HAHUS CTYJEHTOB I10 TAKMM MAaTEMaTUYECKUM AMCLUIIIIMHAM, KaK
MaTeMaTHYeCKui aHanu3 u audQepeHnnaibHble ypaBHEHHS.
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MeToanyeckue peKOMeHAAlMH N0 OCBOCHMIO JIEKIIMOHHOI0 MaTepuaJa, NoAroToBKe
K JIEKIHSAIM U NPAKTHYeCKUM 3aHATHAM

[Ipu yTeHUU JIEKIMOHHOTO Kypca MpPECTaBIsAeTCS 1eeco00pa3HbIM 00paTUTh BHUMAaHUE
Ha (pu3nUecKue MPUIOKEHUs N3JIaraéMbIX MaTEMAaTUYECKUX (PAKTOB M OTMETUTh TOT (DaKT, UTO
Kypc «YpaBHEHHMS MaTeMaTHUeCKOW (HU3UKW» IO CYILECTBY SIBJISETCS MEPBBIM KypCcoOM IO
MaTeMaTUYECKOMY MOJIEJIMPOBAHNIO, YUTAEMbIM cTyAeHTaM HanpasiaeHus 01.03.02.

UtoObl u3N0XKeHNne OBbLJIO MOHATHBIM, CIENYeT aKIeHTUPOBAaTh BHUMAHHE HE CTOJBKO Ha
(opManbHBIX MOMEHTaX J0Ka3aTeNIbCTB, CKOJIBKO Ha IBUKYIIHUX UMHU UIEAX.

Heo06xoauMo OTMETHTh NPAKTUYECKYI0 3HAYMMOCTb COOTBETCTBYIOIIUX HpOOiIeM,
o0paTuTh BHHMAaHUE Ha TpeOOBaHUS, NPEIBABISEMBIE K COBPEMEHHOMY CHEIMAIHCTy —
NPUKIAAHOMY MAaTE€MaTHKy, MOSICHUTh HEOOXOIMMOCTh MCIIOIB30BAaHMS MOJYYCHHBIX 3HAHHN
IPU U3yYEHUH MOCIETYIOIUX CIEeNNaIbHbIX KypCOB.

OO0mme pekoMeHIAIHMH MO CAMOCTOSATENbHOM padoTe o0y4aromuxcs
BaxnelmuM 53TanoM Kypca SBISETCS CaMOCTOSITENIbHAas paboTa MO JUCIUILIUHE.
Ilepeuennb pa3aenoB sl CaMOCTOSITEILHOTO M3YUEHHS TPUBENICH B pa3aene 2.5.

Bonpocs! /151 CAMOKOHTPOJIsI IO pa3aesaM

Cemectp 5
Pazpean 1.

1. Harmmure o6mumii Bua auHEeHHOTO b HEepeHIInaTbHOTO YPaBHEHHUSI BTOPOTO MOPSIKA.

2. BeiBeauTe ypaBHEHHE MMONIEPEUHBIX KOJICOAHUN CTPYHBI (TIPOOJIBHBIX KOJICOAHUN CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBAETCS KBA3WIMHEHHBIM AU(depeHInaTIbHbIM YPaBHEHUEM B YaCTHBIX
MIPOU3BOIHBIX BTOPOTO MOpsKa?

4. llpuBeauTe MpUMEpPhl TPAHUYHBIX YCIOBHN /IS YPaBHEHUS IPOIOJILHBIX KOJICOAHUIN CTEPIKHS.
5. BeiBeuTe ypaBHEHUE TEILUIOMPOBOJHOCTH.

6. [IpuBenuTe MpuMeEpbl IPAHUYHBIX YCIOBHH JI ypaBHEHUS TEIJIONPOBOAHOCTH.

7. Hanummure o0t BUI CTAlMOHAPHOTO YpaBHEHUS.

8. UTo moHMMaeTCst 1oJ1 KOPPEKTHOCTHIO MTOCTAHOBKH 3a/1a4 MaTeMaTH4ecKoi puznuku?

9. llpuBenute npuMep HEKOPPEKTHO MOCTABICHHOM 3aa4H.

10. B yem 3akiroyaeTcst HPUHIIMII CYNEPIIO3UIMH JTMHEHHBIX 3a/1a4 MaTeMaTH4ecKoi puzuku?
11. Kakoe ypaBHeHHE Ha3bIBaCTCSI YpaBHEHHEM T'HIIEPOOINYECKOTO (MapaboIrMuecKoro,
AJUTMITHYECKOTr0) TUIa?

12. 3anummre KaHOHMYECKHH BHJ ypaBHEHHS THIEPOOIMYECKOTO (MapaboaruecKoro,
AJUTMITHYECKOT0) TUIa?

13. Kakwme  ¢uzmveckue  TpoOIecChl  OMHUCHIBACT  YPaBHEHHE  THUIEPOOIUUECKOTO
(mapaboMuecKoro, JUIMITHIECKOTO) THUITa?

14. K xakoMy Ty ypaBHeHUH oTHOcHUTCs ypaBHeHue Jlamnaca (Ilyaccona)?

15. K xakoMy TUITy OTHOCUTCS YpaBHEHUE TEIUIONPOBOIHOCTH?

16. K xakoMy TUITy OTHOCUTCS BOJIHOBOE YpaBHEHHUE?

17. 3anummre oO0mMA  BUA  XapaKTEPUCTUYECKOTO  ypaBHEHUS  JUIsl  JIMHEWHOTO
muddepeHIIMaTbHOTO ypaBHEHHUsT B YACTHBIX IPOU3BOJHBIX BTOPOrO TMOpsAKa C JBYMS
HE3aBHCHUMBIMU IEPEMEHHBIMU.

18. Kakue xapakTepUCTUKA UMEET OAHOMEPHOE BOJTHOBOE YpaBHEHHE?

19. Kakue xapakTepucTHKU UMEET AByMEpHOE ypaBHeHue Jlamnaca?

20. Kakue xapakTepUCTUKU UMEET OJTHOMEPHOE YPABHEHHE TEILIIONIPOBOAHOCTH?
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Pazpea 2.

1. Yro nazbiBaercs 3anmauyeit Komm? [Ins xakoro Tuma ypaBHeHHMM cTaBUTCS 3agavya Komun?
[IpuBenure npuMepsl.

2. BeiBenute hopmyny J'Anambepa pemenus 3agaun Kommm 1y BOIHOBOrO ypaBHEHHUS.

3. Hoxkaxwute, uro ¢opmyna J['Amambepa maer o0oOmeHHOEe pemieHue 3amadu Kommwm s
OJIHOMEPHOTO BOJIHOBOT'O YpaBHEHHUS

4. Jlokaxxute eIMHCTBEHHOCTh pelieHus 3a1aun Kol 111 BOJIHOBOTO ypaBHEHUS.

5. JlaiiTe GU3HYECKYIO HHTEPIPETALUIO OOIIETO PEIICHHsI BOTHOBOTO YPaBHEHHUSI.

6. ChopmynupyiiTe cMelIaHHble 3aa4uu A5 OJHOMEPHOI0 BOJHOBOTO YpaBHEHHS Ha MpUMepax
MOTIEPEYHbIX KOJIeOaHUN CTPYHBI ¥ MPOJIOJIbHBIX KOJIEOAHUN CTEPIKHSI.

7. B ueM cocTOUT Hles MeToAa MPOAOHKEHUS PELIeHUs 3a/1ay JUisi BOJIHOBOTO YpaBHEHHS Ha
MOTYNPSIMOIT?

8. ChopmymupyiiTe 3amady 0 paclpOCTPaHCHHH KPAaeBOTO peXuMa, IS ciydas, Korja 3aiaH
peXUM KoJieOaHUH KOHIA MOJTYyOTPaHUUEHHOTO CTEPXKHSL.

9. Ucnone3ys ¢opmyny Ilyaccona pemenus 3amaun Komm i1 BOJTHOBOTO ypaBHEHHS B
MPOCTPAHCTBE, TMOJYYMTE pEUICHUE COOTBETCTBYIOIIEH 3a/Jauyd Ha IUIOCKOCTH METOJI0M
MOKOOPIMHATHOTO CITYCKa.

10. Hdaiite pU3NYIECKYI0 WHTEPIPETAIMIO PEIICHUS 33a4l O MAJBIX TMOMEPEYHBIX KOJICOAHMSIX
CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMH.

Pazpgea 3.

1. Kakue 3amaum pemraer BapuanmoHHoe ucuucieHnue? [lpuBeaute mpumepbl BapUallMOHHBIX
3a/ay.

2. Uto HazwBaercs ¢pynknuonaaom? [Ipuseaure npumMepsl PyHKITMOHAIOB.

3. Uro wHaspIBaeTcs Bapuamnueidl aprymeHta ¢yHKiumoHana? Yrto Ha3bpIBaeTcs Bapualuein
dbyHKIIMOHAA?

4. ChopmynupyiTe MpOCTEHIITYIO BapHAITMOHHYIO 3a1a9y.

5. JlaiiTe onpeneneHue 3KcTpeMyMa (pyHKIIMmoHaa.

6. Uto Takoe CHIIBHBIN (CIa0bIii) SKCTpeMyM?

7. Kakve QyHKIIMM Ha3bIBAIOT JTMHEWHO HE3aBUCUMBIMH?

8. [laiite ompeneneHue MoJIHOTHI CUCTEMbI (DYHKITHIA.

9. Kakoe ycrnoBue Ha3bIBalOT YCIOBUEM CTAllMOHAPHOCTH (DyHKIIMOHAIA?

10. IIpuBeaure Gopmyny Ui Bapuanuu (yHKIMOHAIA B Cllydae MPOCTEHIIeld BapuUallMOHHON
3a/1a4H.

Cemectp 6
Pazpean 1.

1. Chopmynupyiite 3amauy Komm 1151 0oTHOMEPHOTO YpaBHEHHsI TETUIOMPOBOTHOCTH.

2. [IpuBeaute mpuMepsl YCIOBUM Ha OECKOHEYHOCTH IS 3aJa4 B HEOTPAaHMYEHHBIX 00JacTaX
JUIsl ypaBHEHUS TETUIONPOBOAHOCTH.

3. IlpuBenute dopmyny Ilyaccona pemenus 3amaun Komum ayis ogHOMEpPHOTO ypaBHEHHS
TEIIONPOBOIHOCTH.

4. Jlaiite Qusnueckyro wuHTeprpertanuio ¢GyHkiuu ['puHa 3amaun Kommum st ypaBHEHUs
TEIUIONPOBOIHOCTH.

5. 3anummuTe pyHIaAMEHTAIbHOE PellieHne OJHOMEPHOTO YPaBHEHHUS TEIIONPOBOIHOCTH.
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6. Ilonb3ysch METOJOM OTpaXKEHHs, MOCTPONTE (PYHKIMIO BIMSHUS MTHOBEHHOI'O TOYEYHOIO
UCTOYHHUKA /IS TTOJIyOTPAaHUUYCHHOTO CTEPXKHS € TEIUIOM30JIMPOBAaHHON OOKOBOM MOBEPXHOCTHIO
pu rpaHnyHeIX yenosuax [ u Il pona.

7. IlpuBeuTe OCHOBHBIE CBOWCTBA O-pyHKIMHU Jupaka.

8. 3anummTe pyHIaMEHTAIbHOE PEeIICHHE OJTHOMEPHOTO YPaBHEHHS TEIUIONPOBOTHOCTH.

9. IMoctpoiite pynkuuto ['puHa ypaBHEHHS TEIUIONPOBOAHOCTH B IPOCTPAHCTBE.

10. Jloxaxute €OMHCTBEHHOCTb pEUICHMs Ha4daJbHO-KPAEBBIX 3aJad s TPEXMEPHOTO
ypaBHEHHS TEIUIONPOBOIHOCTH C IOMOIIbI0 popmyibl ['puHa.

Pazpea 2.

1. Chopmynupyiite 3amauay [Itypma—JlnyBumis.

2. Uto Ha3wiBaeTcs coocTBeHHOU (pyHkiuen 3anaun [Itypma—Jlnysums?

3. Yro Takoe cobcTBeHHOE 3HaYeHHE 3ana4n [Itypma—JlnyBmmis?

4. Yro Ha3zpiBaeTcs cnekTpom 3anauu Lltypma—JInysmmis? Kakue ciekTpbl BO3MOXKHBI?

5. Kakue ycnoBus Ha3bpiBatoT rpaHuuHbiMH yesoBuamu I (11, I1I) pona?

6. IlpuBenure cxemy mnpumeHeHust metona Pypbe MJis BOJIHOBOTO YpPaBHEHUS B Clydae
HEOJHOPOJHBIX TPAHUYHBIX YCIOBUH.

7. Haiite (pU3MYECKYI0 MHTEPHPETAIUIO PEIICHUS 3aJa4d O MAJIbIX MOMEPEYHBIX KOJICOAHMSIX
CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMH.

8. [laiite onpenenenue rapMOHUYECKON (PYHKIIUU B KOHEYHOM 1 OECKOHEUHOU 00IacTsIX.

9. IMpuBenure nmpuMepsl GPyHKIIUNA, TAPMOHUYECKUX B KOHEUHOU U OECKOHEUHOU 00IaCTsIX.

10. [epeuncaure cBOWCTBAa TAPMOHMYECKUX ()YHKIIHIA.

11. K xakomy tuny otHocurcs ypaBaenue Jlamnaca (ITyaccona)?

12. ChopmynupyiiTe NpUHLIUI MAKCUMyMa JJIsl TAPMOHHYECKUX (DYHKIIHUH.

13. Chopmynupyiite BHyTpeHHIOIO 3aaauy Jupuxie nns ypaBHeHus [lyaccoHa B mpon3BOIBHON
TPEXMEPHOU 00JIaCTH.

14. TTlpuBenute Bua ypaBHeHUs Jlamiaca B chepryecknx U MUTUHAPUUESCKIX KOOPAHMHATAX.

15. Chopmynupyiite BHyTpeHHIOO 3a1auay Helimana st ypaBHeHwus Jlamiaca B Tpou3BOIBHOM
TPEXMEPHOU 00JIaCTH.

16. Chopmymupyiite BHentHIor0 3anauy Il pona mis ypaBaenus Jlamnaca.

17. laiiTe onpenesieHne 00beMHOTO MMOTEHIIAANIA.

18. [Jaiite onpeneneHue NOTEHIMAIOB MPOCTOTO U IBOMHOTO CJIOSI.

19. TlepeuncnuTe cBOMCTBa 0OBEMHOTO MMOTEHIIHATIA.

20. Kakumu cBolicTBamMH 00J1a1af0T TOTSHIIHAIBI IPOCTOTO U ABOWHOTO CIIOS?

Pazpea 3.

1. Jns xakux ¢yHKUMid ompeneneHo mnpeoOpasoBanue Jlammaca (mate ompeneoseHue
OpUTHHAIY).

. [IpuBeaute hopmyIbl mpssMoro U oOpaTtHOTO MpeodpazoBanus Jlammaca.

. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MpeoOpa3oBanws Jlammaca.

. st xakux QyHKIME onpeneneHo npeodpa3oBaHue KOMIIEKCHOE TpeoOpa3oBanue Dypbe.

. [IpuBenute Gopmysbl mpsiMoro u oOpaTHOTo MpeodpazoBaHusi Dypbe (IKCIIOHESHIIMAILHOTO).
. ChopmynupyiiTe OCHOBHBIE CBOWCTBA MpeoOpazoBanus Dypbe.

. [IpuBenute Gopmysbl mpsiMOTO B OOPATHOTO Sin-, cos mpeodpazoBanus Dypoe.

. ChopmynupyliTe OCHOBHBIE CBOMCTBA Sin-, cos peodpazoBanust Oypre.

. [IpuBenute Gopmyibl mpsiMoro u o6paTHOro nMpeodpazoBanus beccerns.

0. ITpuBenute GpopmMyIbl IPSIMOTO M OOpPATHOTO Mpeodpa3oBaHus MeHa.

— O 00 0 O\ L AW IN
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IIpumepsl 32124 111 CAMOCTOSATEJILHOTO PelIeHU s

1. Pemuts 3amauy:

0’u _ 4 0%u
ot? Ox?
1 , Ou

u = —x",—
=06 ot

+16¢t%,t>0,x > 0,

. 2
=2sin x,u =4¢-.
x=0
t=0

2. Pemnts 3agauy:

2 2
28u+_8L21 ia_uzo’y>()’
ox0y 0Oy y Oy

3. Pemutsh 3agauy:

2
a_“ 0 u—Za—u+x+2t,0<x<l,t>0,

or  ox>  ox

u| =e" sin ﬂx,u| =u
t=0 x=1

o =L

4. Pemuts 3a7auy:

2
O;t;’l:Au+2xyz,t>0,—00 <X,y,z <o,
> 2 2 ﬂu(x’y,o)
ulr,y,0)=x* 4 y?-227, ——==r =1,

5. I[Tonp3ysick MHTErpaIbHBIM TIpeoOpa3zoBanueM Jlamaaca penmTs 3a1aqy:

2
ou _ 0 L2l+u+Bcos x,0< x,y <o,
0y Ox

u(0,y)= Ade —8u(0,y): 0.

’ Ox

6. HaiiT pyHKIIMIO TApMOHUYECKYIO BHYTPH KpyTa ¢ LIEHTPOM B Havaje KOOPAUHAT paanyca

: 2
=2 TaKylo, uto u|,_, =sin3pcos’ ¢

7. Tlonw3ysick MHTETpAIbHBIMU TIpeoOpa3zoBaHusIMH Dyphe ¢ KOHEUHBIMHU TPEeTaMH PelInuTh
3a/1a4y:
0u 0u

6—2=9a—2+sint,0<x<l,t>0,
t X

[Touck wuHpOpMaLMU JUISI OTBETOB HA BOIPOCHl JJIsI CAaMOCTOATENBbHOH paldoThl U
BBITNIOJIHCHMS 3alaHUM B HEKOTOPBIX CIIydasX IMPEAIojaraeT He TOJbKO M3YyYEHUE OCHOBHOU
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y4eOHOH JUTEepaTypsl, HO W TIPUBICYCHHE JOMOJHHUTEIBHOW JIUTEpaTyphl, a TaKKe
UCTIOJIb30BaHUE PECYPCOB ceTH MHTepHeT.

B ocBoeHMn mUCIMIIIMHBI MHBAJIWIAMU W JIMIAMH C OTPAaHWMYCHHBIMH BO3MOKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

WuauBuayanbHble KOHCYJNBTAIMM [0 TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIINM WHANBUAYaIH3aluU OOydEeHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOIO KOHTAKTa
MEXIy IMpernojaBaTeieM U OOy4aroluMCs HMHBAIUAOM WM JIMLIOM C OTPaHUYCHHBIMH

BO3MOXHOCTAMU 3J0POBBAI.
7. MatepuaJbHO-TEXHHYECKOe o0ecneyeHue Mo JUCHUIINHE (MOIYJII0)

IIo Bcem BuaaM y4yeOHOM MAEATENBHOCTH B paMKaxX AUCLUIUIMHBI HCHOJIb3YIOTCA
ayJIUTOpUH, KaOWHETHI U 1abopaTopuu, OCHALIICHHbIE 000PYIOBaHUEM.

Jis  caMoCTOSATENbHOW  paboThl  OOYYaroOLIMXCA  HPEJYCMOTPEHBI  MTOMEILIECHHUS,
YKOMIUIEKTOBAaHHBIE CIICIMAIN3UPOBAHHON MeOEIbI0, OCHAIIIEHHBIE KOMIBIOTEPHOW TEXHUKON C
BO3MOXHOCTBIO MOJKIIOYEHUS K ceTu «/HTepHEeT» M o0ecrneyeHueM J10CTyna B HJIEKTPOHHYIO
UH(OPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

MartepuanbHO-TeXHHYEeCKOe o0ecreyeHue AUCIUILIUHBI U
No Bun pabor
OCHAIIIEHHOCTh
1. JlexunoHHbBIE Jlexumonnas ayauTopus, OCHAaIlleHHAas MPE3CHTAMOHHOMN
3aHATUSA TEXHUKON (mpoekrop, JKpaH, KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM TPOTPAMMHBIM OOecrnedeHueM, a TakkKe
HeoOxoanMol MeOembIo (H0CKa, CTOIBI, CTYIIBS).
(aymuropuu: 129, 131, 133, A305, A307).
2. [TpakTuueckue Aynuropuss ANiE  CEMHHAPCKHUX 3aHATHHA, YKOMIUIEKTOBAaHHAs
3aHATUS HEO0OXO0IUMOM MeOebIo (mocka, CTOJIBI, CTYJIbs),
IPE3EHTAaLMOHHON TexHukou (aynuropuu: 129, 131, A305, A307)
WIKM  TEPEHOCHBIM  JE€MOHCTPAllMOHHBIM  00OpYyZOBaHUEM
(aymuropuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynnoBbie Aynutopus 79 CEMUHApPCKUX  3aHATUW, TPYINIOBBIX U
(MHAMBUAYaTbHBIC) | MHANBUIYaTbHBIX KOHCYJIbTAIIHH, YKOMIIJICKTOBaHHEIE
KOHCYJIbTAIlNU HE00X0IUMOM MeOebIo (TI0CKa, CTOJIBI, CTYJIbS).
(aymuropuu: 129, 131).
4. Texkymui Aynutopusa I8 CEMUHAPCKUX 3aHSITUH, TEKYIIEro KOHTPOJS |
KOHTPOITb, MPOMEKYTOUHON aTTecTalud, YKOMIUIEKTOBaHHAss HEOOXOIUMOU
MIPOMEXKYTOUHAS MeOenbio (IocKa, CTOJNBI, CTynbs) (aymutopum: 129, 131, 133,
aTTecTaIus A305, A307, 147, 148, 149, 150, 100C, A3016, A512),
KOMITbIOTEPAMHU C JIUIIEH3UOHHBIM IPOrPAMMHBIM O0eCrIedeHUEM U
BbIx0/10M B uHTepHET (106, 106a, A301)
5. CamocrogrenpHas | KaOuner I CaMOCTOSITEIILHOU paboTHI, OCHAIIIEHHBIN
pabora KOMIBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO MOIKITIOYCHHUS K CETH
«MHTEpHETY, MPOTPAaMMO SKPAHHOTO YBEIMYCHHS, 00eCTIeueHHbIN
JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIbHYIO
Cpelry yHHUBEpPCUTETa, HEoO0Xomumon MeOenpio (JIoCKa, CTOJIBI,
CTYJIb).
(Aymutopust 102a, YuTaIBHBIN 3211).

KommneiorepHas moiepkka yueOHoro nporecca no Hampasienuto 01.03.02 INpuknagnas
MaTreMaTuka U MH(opmaTuka o0ecreuynBaeTcsi NpakTUUECKH M0 BCeM AUCHMIUIMHAM. DaKynbTeT
KOMITBIOTEPHBIX TEXHOJIOTHM U MPHKJIAJTHOW MATEMATUKHU, OCHAILEH KOMIBIOTEPHBIMH KJIACCaMH,
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yCTaHOBJICHA JIOKalbHAsl CETh, BCE KOMIBIOTEPHI (PaKysabTeTa MOJKIIOYEHbI K ceTu VHTepHeT.

CrynentaM JocTynHbl coBpeMeHHble IIOBM, coBpeMeHHOE JIMIEH3MOHHOE IPOrpaMMHOE
obecredeHue.

CTyneHThl U NMPEenojaBaTeNd By3a UMEIOT OCTOSIHHBINA TOCTYI K 3JIEKTPOHHOMY KaTajiory
y4eOHOI U METOAMYECKOM JTUTEpaTypeE.
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